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IlogcuurenpHag3amnmucKa
Pabouas mporpamma mo mMareMarvuke mpeaHa3HadeHa s oOydarommxces 5-9 kiaccoB

C OTPaHMYCHHBIMU BO3MO>KHOCTSMH 3/I0POBBS C 33JCPKKOW MCUXMYECKOTO Pa3BUTHUS U
HampaBieHa Ha peanu3anuio @DenepanbHBIX TOCYJapCTBEHHBIX 00pa3oBaTeIbHBIX
CTaHJapTOB OCHOBHOTO o0miero oopazosanus. [Iporpamma pa3paboTana HaOCHOBE:

e 3akona 00 oOpazoBanus B Poccuiickoit @eneparun ot 29.12.2012 Ne 273-D3 (pen. oT
05.05.2014)

e denepanbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIBHOTO CTaHIApTa OCHOBHOTO OOIIETO
o0OpazoBanus (yrBep:kaeH npukazoM MunoOpHayku Poccuu ot 17.12.2010 r. Ne 1897,
3apeructpupoBad B Muntocte Poccum  01.02.2011 1., peructpanuoHHBINA
Homep19644);

o DegepampHOrO0  TEpevyHs  y4eOHUKOB,  PEKOMEHIOBAaHHBIX  MHHHCTEPCTBOM
obpaszoBanusi Poccuiickoit @Denepanuu K UCIOJH30BAHUIO B 00pa3oBaTeILHOM
nporecce B 0011e00pa3oBaTeIbHbIXYUpPEKACHUSAX,

e AnantupoBaHHas OCHOBHas 00pa3oBaTesibHAs MMporpaMma OCHOBHOTO
ob1ero o0pazoBaHus MBOY COIII Ne 1 HeBwsinckoro ['O

B mixoisie B oOmieoOpa3oBaTenbHbIX Kiaccax oOyuatorcs netu ¢ OB3 (3I1P), xoTopsie
BKJIIOUEHBl B  HMHKJIIO3MBHOE 00pa3oBaTelbHOE IMPOCTPAHCTBO  Kilacca  MOJHOCTBHIO
(pexomenpanuu ropoackoit [IMIIK), npu coctaBieHuu mporpamMMmbl YUUTHIBAIUCH: TMPUKa3
MunuctepctBa o6pazoBanust Poccuiickoit @enepannu «O0 yTBEp)KJI€HUH Y4€OHBIX IJIAHOB
IUTsl, BOCTIUTAHHUKOB CIEIHATBHBIX(KOPPEKIIMOHHBIX) 00pa30BaTENbHBIX yupexaeHui» oT 10
anpens 2002 roga Ne29/2065-n, VII Buna, st oOydaromuxcsi, BOCHUTAHHUKOB C 3aJIepKKOI
MICUXUYECKOTO Pa3BHUTHSI.

[Iporpamma cocraBieHa TakuM o00pa3oMm, YTOObI OOYYEHHE OCYIIECTBIISIIOCH Ha
noctynmHoM ypoBHe oOy4varonuxcst ¢ OB3 (3I1P).

IIcuxouioro-negarornyeckue xapakrepucrtuku odoyyarommuxcsi ¢ OB3 (3I1P):

Jnst oGywaromuxcs ¢ OB3 (3I1P) xapakrepHO 3aMenICHHBIM TEMIT IO3HABATEIBHOU
NEeSITeNIbHOCTH, TPYAHOCTH TPOU3BOJIBHOM CaMOpEryisiluu, HapylleHUue pedyeBoil H
SMOIMOHANBHONH  cephl. OtmeuaoTcss TPU3HAKK — TMOBBIIICHHONW  ICUXHYECKOH
HCTOIIAEMOCTH C COMYTCTBYIOIIUM CHIKEHHEM YMCTBEHHOIl paboTocnocoOHOCTH U
CHIDKCHHE YCTOMYMBOCTH K MHTEJUIEKTYaJIbHBIM U OMOLMOHAIBHBIM Harpy3kam. Y
HEKOTOPBIX 00y4arouXcs HabM0JaeTCsl yCTOMUMBEIE (GOPMBI 1€3aJaTUBHOTO MTOBEICHUSI.

PaGouyasi nporpamma nmo marematuke JJs ooydawomuxcsa ¢ OB3(3I1P) umeer nein
OOHOBIICHHST TPEOOBAHUH K YPOBHIO MOJIOTOBKMA OOYYarOIIUXCS B CHUCTEME ECTECTBEHHO-
MaTEeMaTUYEeCKOTO 00pa30BaHMs, OTPAXKAMOIIEE BAKHEHIYIO OCOOCHHOCTH TEIarorm4ecKoi
KOHIICTIIIMU TOCYIapCTBEHHOTO CTaHIapTa - MEPEX0Ji OT CYMMBI IIPEIAMETHBIX PE3YJIbTATOBY
K«METaNpeIMETHBIM Pe3yJIbTaTamy.

Matemaruueckoe oOpazoBanue odyuarontuxcs ¢ OB3(3I1P) sBnsiercs o0s3aTenbHON 1
HEOTHEMJIEMOM YacCThIO 00IIEr0 00pa30BaHus Ha BCEX CTYIECHSIX IIKOJIBI.

Oo0yuenue wmarematruke ooOy4yawmuxcs ¢ OB3@GIIP) B ocHOBHOI mIKOJIe
HAMPABJICHO HA JIOCTHKEHHE CJIeAYIOIMX yeneil:

1) 8 HanpagIeHuu TUYHOCMHO20PA3BUMUSL:

e (opMupoBaHHE MPEJCTABICHUI O MaTeMaTUKe KaK 4acTH 00Ie4eI0BEYECKON KyIbTYphI,
0 3HAYMMOCTH MaTeMaTHKH B Pa3BUTHH IUBWIN3ALUN U COBPEMEHHOTO00IIECTBA;
pa3BUTHE JIOTUYECKOTO W KPUTUUYECKOTO MBIIIJIEHUS, KYJIbTYpbl peud,

CMOCOOHOCTH K YMCTBEHHOMYAKCIIEPHUMEHTY;

L4 (bOpMI/IpOBaHI/IC HHTCJ’IJ’ICKTy&J’IBHOﬁ YECTHOCTU H O6’beKTI/IBHOCTI/I, CIIOCOOHOCTH K
IpCOHO0JICHUIO MBICIIMTCIBHBIX CTCPECOTUIIOB, BBITCKAOIIUX U3 O6LI,Z[CHHOFOOHLIT8.;



BOCIIMTaAaHHUEC KAa4CCTB JIMYHOCTH, 06€CH€'-H/IB3,IOH_II/IX CONAJIbHYIO MO6I/IJIBHOCTB,
CIIOCOOHOCTD MNpUHHUMAaTh CaMOCTOATCIIbHBIC PCIICHU A,

q)OpMI/IpOBaHI/Ie Ka4y€CTB MBIIIJICHUS, HeO6XOI[I/IMBIX I ajanrtanuu B COBPECMCHHOM
MH(POPMAIIMOHHOMOOIIIECTBE;
pa3BUTHE HHTEpPECA K MATEMAaTHYECKOMY TBOPYECTBY M MATEMaTUYECKUX CIIOCOOHOCTEIH;

2) 8 MemanpeoMemHOMHaANPABIeHUU.
pa3BUTHE MPEACTABICHUN O MareMaTuke Kak (opme OmUCaHHS M METOJC TO3HAHHS
JNCHUCTBUTEILHOCTH, CO3JIaHUE YCJIOBHMA IS TPHOOPETEHUS TMEPBOHAYAIHHOIO OIBITa
MaTeMaTHIeCKOTOMOICITUPOBAHNS,
(dhopMupoBaHHE OOIMIMX CIIOCOOOB WHTEIUICKTYaTbHOUW JEATEIHHOCTH, XapaKTePHBIX IS
MaTeMaTUKA W SBISIONIUXCS OCHOBOM TO3HABATECILHON KYJIbTYpBI, 3HAUYUMOU ISt
Pa3IUYHBIX cep YeIOBEUSCKONICATeTHHOCTH;
3) 8 NPeOMemMHOMHANPABIEHUU:
OBJIQJICHUE MATEMATHYCCKUMH 3HAHUSAMH UM  YMEHUSMH, HEOOXOJUMBIMU IS
MPOJIOJDKEHHSI  O0pa30BaHMS, W3YUCHUS CMEXHBIX JIUCHUIUIMH, TPUMCHEHUS B
MMOBCEIHEBHOMKU3HU;
co3ganne (QyHIAMCHTA JJIi MAaTeMAaTHYECKOTO Pa3BUTHsA, (POPMHpPOBAHUS MEXaHH3MOB
MBIIIICHUS, XapaKTePHBIX JUTSI MATeMAaTHICCKOMIeATETHHOCTH.

Matemarnueckoe OOpa30BaHHWE UTPACT BAXKHYIO POJIb B TMPAKTHUYECKOM IKU3HU
oOmiecTBa, KOTOpas CBsizaHa C (OPMHUPOBAHHUEM CIOCOOHOCTEH K YMCTBEHHOMY
IKCIIEPUMEHTY.

[IpakTrueckas mone3HocTh mpenMera s obOydaronuxes ¢ OB3 oOycnoBiena

TEM, YTO TMPOUCXOAWT (HOPMHUPOBAHHE OONUX CHOCOOOB  HMHTEIUICKTYAIbHOM
NESTETbHOCTH, 3HAUUMOU IS pa3IMYHBIX c(ep YeTOBEUECKONUICITEITPHOCTH.

be3 06a30Boii MaremMaTHUECKOW MOATOTOBKHM HEBO3MOXHO CTaTh OOpa30BaHHBIM
YEJIOBEKOM, TaK KaK OBJIAJCHHE MAaTEMATHUYCCKUMH 3HAHUSIMH U YMEHHSIMH HEOOX0IMMO
JUTsl TIPOJIOJDKEHUST OOpa30oBaHWs, W3YYCHUS CMEXKHBIX JAUCIHUIUIMH, MPUMCHCHHS B
MOBCEIHEBHOM JKHU3HH.

OOyuenne mareMaruke ooydaromuxcs ¢ OB3 gaeT BO3MOXHOCTh (POPMHPOBATH Y
HUX Ka4ecTBa MBIIUICHUSA, HEOOXOJAWMBIC JUIA aJanTallid B  COBPEMEHHOM
MH(POPMAITMOHHOM OOIIECTBE.

HoBusHa naHHON nporpamMMbl OHpeensieTcs Te€M, 4TO B OCHOBE IOCTPOEHUS
JAHHOTO Kypca JISKUT Uiesd T'yMaHU3aluu 00y4eHUs, COOTBETCTBYIOIAs COBPEMEHHBIM
NPEJICTABICHUAM O LEISAX LIKOJBHOTO 00pa3oBaHUS U yIessdmolas oco0oe BHUMaHME
JUYHOCTU O0O0ydaroulerocs, ero uHTepecaM U crocobHocTsM. Ilpeanmaraemsiii Kypc
M03BOJIsIET 00eceunuTh GOPMHUPOBAHUE, KAK NpeOMemHbIX YMEHUH, TaK U YHUBEPCAbHbIX
YuebHbIX Oelicmeuti IKOJIBHUKOB, a TaKXKe CHOCOOCTBYET JOCTHXKEHHUIO OIpEesICHHBIX
Bo ®I'OC OOO nMYHOCTHBIX pE3yJbTAaTOB, KOTOpPBIE B JAJbHEHINEM IO3BOJISAT
oOyyJaromuMcsi MPUMEHATh IMOJydeHHbIE 3HAHUS U YMEHHUS JJs pelleHHUs Pa3IMuHbIX
KU3HEHHBIX3aau.

Me)KHpe,Z[MeTHLIC CBA3U OCYHICCTBJIAKOTCA ITOCPEACTBOM OIIOPHI JAHHOT'O IPEAMETA
Ha

uHgopmamuxy, Qu3UKy, Xumuro, 2eocpagpuro.
[Ipu opranmzamuu mnpouecca odydeHus oOyuaromuxcs ¢ OB3(3IIP) B pamkax

JIaHHOU ImporpaMMbl  IpE€ANojara€rca IMNMPUMEHCHUC CICAYIOIMUX NeJarorut4eCKux



TeXHOJIOTUH 00y4YeHHs: JTMUYHOCTHO-OPUEHTUPOBAaHHAs (II€Jaroruka COTPyAHUYECTBA),
MO3BOJIAIOIAS

YBHJIETh YpPOBEHb OOYYEHHOCTH YUYEHHKAa M CBOEBPEMEHHO IOAKOPPEKTHPOBATH €¢;
TEXHOJIOTUSI YPOBHEBOU nu(depeHranny, mo3Bosiomas pedeHKy BHIOUpaTh ypOBEHb
CIIO)KHOCTH, HMH(POPMALMOHHO-KOMMYHHKAIIMOHHAST ~TEXHOJOTHs, OOecreynBaromas
(dopmupoBanue yqeOHO- MO3HABATEIBHON 1 HH(POPMAITMOHHON AEATEIEHOCTH yIaITXCS.
Hcnonp3oBaHne TEXHOJOTHA B MPENOJABAaHUM MAaTEeMAaTUKU IMO3BOJSET HEMPEPHIBHO
MeHATh (POpMBI PabOTBI Ha ypPOKE, MOCTOSHHO YepenoBaTh YCTHBIE M IMHUCHMEHHBIC
yIIPaKHEHHUSI, OCYILIECTBIISATh Pa3HbIE MOIXOAbI K PEHICHUIO MaTeMAaTHIECKUX 3a/1ad, a 3TO
MOCTOSTHHO CO3/1aeT W TOAJCPKMBACT HMHTEIUICKTYAJIbHOE HANpPsDKEHUE —yJalluxcs,
(dbopMupyeT y HUX YCTOWYMBBINA HHTEPEC K M3YYCHUIO JAHHOTO MPEIMETA.

Cucrema ypokoB st oOydatomuxcs ¢ OB3 ycioBHa, HO BCE K€ BBIIEISIOTCS
CIICAYIOIINE BUIBL:

Ypok-npakmukym (YII). Ha ypoke ydammecs paOoTarOT Haa Pa3THYHBIMU
3aJaHUSMH B 3aBHCHMOCTH OT CBOEW IOATOTOBJICHHOCTH. Buapl paboT MOTryT OBITH
CaMBIMH Pa3HBIMH: TMChMEHHBIE MCCICIOBAHUS, PEIICHUE PAa3JIMYHbBIX 3a/ad, U3ydeHHE
CBOWCTB pa3jMYHBIX (YHKIWN, TNPAKTHYECKOe MPUMEHCHHE pa3jMYHbIX METOJO0B
pemeHust 3amad. KoMmploTep Ha TakuUX YpOKax MCIOJIB3YeTCs KaK AJIEKTPOHHBIN
KaJbKYyJISITOp, TpPEHaXep VYCTHOTO C4YeTa, BHUPTyajbHas JabopaTopuisi, HWCTOYHUK
CIpaBOYHOU MH(OPMAIUH.

Ypok-uccneoosanue (YH). Ha ypoke oOydaromniuecss pemaroT MpoOJIEeMHYIO
3a/1auy MCCIeJ0BATEeNbCKOTO XapaKkTepa aHATUTUYECKUM METOJIOM.

Kombunuposannutii ypox (KY) npennonaraer BRIIIOJHEHHE padOT U 3a1aHUM
pasHoro
BH/JIA.

Ypoxk pewenusn 3a0au (YP3). BeipabaTbhiBatoTcs y 00y4arOmuXcs yMEHUS U
HaBbIKU
pelIeHus 3a/1a4 Ha YpPOBHE 0053aTeIbHON M BO3MOXHOM MOATOTOBKH.

Ypok-mecm (¥YT). TectupoBaHue MPOBOJIUTCS C IEJIbIO JUATHOCTUKH MPOOEIIOB
3HaHWM, KOHTPOJS YPOBHS OOY4YEHHOCTH OOydarolmuxcs, TPEHUPOBKH TEXHHUKE
TecTHUpoBaHus. TecThl mperIaraloTcs Kak B MeYaTHOM TaK U B KOMIBIOTEPHOM BapHaHTE.
[IpryeM B KOMIIBIOTEPHOM BapHaHTE BCETa C OTPAHUYCHHEM BPEMEHHU.

Ypok-camocmoamenvnaa padvoma (YCP). llpennaratorcsi pasHble BUIbI
CaMOCTOSITENIbHBIX paboT: IBYXypOBHEBas — YPOBEHb 00S3aTeIbHOU MOATOTOBKH - «3%»,
YpOBEHb BO3MOXXHOW MOATOTOBKU - «4» M «5»; OOJNbIION CHHCOK 3aJaHUi Pa3zHOTO
YPOBHS, U3 KOTOPOTO 00YUYAIOIIUICS pelIaeT uxX Mo CBOEMY BBIOODY.

Ypox-konmponvnasa paooma (YKP). IlpoBogurcs Ha IByX YPOBHSX: YPOBEHb
00s13aTeIbHOM MOJITOTOBKH - «3», YPOBEHb BO3MOKHOU MOJTOTOBKH - «4» U «5».

Jlemoncmpayuonnwiiit mamepuan (caaiionr) (/IM).

Co3maercss ¢ 1enpl0  OOeCHeueHHMs] HArJIAJIHOCTH TP  HM3YyYeHUH HOBOTO

Marepuaia, UCIOJb30BAHUA IIPU OTBETAX OGy‘-IB.IOIJ.II/IXCH. HpI/IMCHCHI/Ie AHUMalu IIpUu
CO3JJaHUHU TaKOI0 KOMIIBIOTCPHOI'0O TPOAYKTAa TMO3BOJIACT paCcCMAaTpuBaTL BOIIPOCHI
MaTeMaTHUYEeCKOMH TCOpUHU B IBUXCHUH, obecreunBaeT ,Z[perﬁ noaxoa K HU3Yy4YCHUIO
HOBOI'O MaTCpualia, BbI3bIBACT MMOBBIILICHHOC BHUMAHUC U UHTCPEC Y o6yqa10u11/1xc;1.



N3yyenne MHOTMX TEM B MAaTEMAaTHKE CBJ3aHO CO 3HAHMEM W ITOHUMAaHUEM
CBOMCTB dJIeMEHTapHbIX (pyHKIMA. Pemenne ypaBHEHUH, HEPABEHCTB, PA3IMYHbIX 337134
MpearnojaraeT TiayOOKOe 3HAaHWE TOBEACHUS O3JeMEHTapHbIX (yHkuuid. Hayuutbes
pacrio3HaBaTh rpauKy Takux YHKIUI, CyMETh paccka3aTb 00 X CBOMCTBAX MOMOTAIOT
KOMIIBIOTEPHBIE CJIAW]IBI.

[Ipu pemenun mMIOOBIX 3a/Ja4 HMCMOJNB30BaHUE TpadUUECKON HWHTEPHpETAUU
yCIIOBUS 33/1a4M, €€ PELIEHUS [03BOJISIET 00YJYarOIMMCs IOHATh MAaTEMaTUYECKYIO UCHO
petenust, 6osee TIIy00KO OCMBICIHTH TEOPETUUCCKUI MaTepual Mo JaHHOH TeMe.

3aoanusn ona yemnozo cuema (3YC).

DT 3aJlaHus Tal0T BO3MOXHOCTh B YCTHOM BapHaHTE OTpabaThIBaTh Pa3IUIHbBIC
BOIIPOCHI TCOPUH W TMPAKTHUKH, MPUMEHSSI MPUHIUIBI HArJISIHOCTH, JAOCTYMHOCTH. WX
MO>KHO HCITOJIB30BaTh Ha JIFOOOM ypPOKE B PEKUME YUHTEIh — YUCHHUK, B3aHMOTIPOBEPKH,
a TaKKe B BUJIC TPCHUPOBOYHBIX3AHATHIA.

Tpenupoesounwie ynpasxcuenusn (TY).

Bxmrowator B cels  3amaHust ¢ BONpOCAaMHW M HArJisiAHBIMH  OTBETaMHU,
COCTaBJICHHBIMH C TIOMOINBIO aHUManuu. OHU TO3BOJISIOT YYEHHUKY CaMOCTOSITEIIBHO
0TpabaThIBaTh Pa3IUYHBIC BOMTPOCH MATEMATUUYECKON TEOPUHU U TTPAKTHUKH.

DopMBI OTICHKH U KOHTPOJIA JoCTIKeHnit ooydatomuxcs ¢ OB3(311P):
e caMocToATeIbHbIE U TpoBepouHbie padoTsl (CP,IIP);
KOHTpoJbHbIE padoThI(KP);
yCTHBIE OTBETHI Ha ypokax(YO);
MaTeMaThu4eckue JUKTaHThl 1 TecThl (MJ,MT);
nuarHoctuueckue 3ananusi(/13);
3amanus padoueit rerpaau(PT);
nomarrHss padota (IP) u nomamnsis konTpoasHas padbora(IKP);
e TBOpuUeckas pabdoTa (pedepart, coobmmenue, npezerranus)(TP).

Buabl  konTpossi obOyuyawmmuxess ¢ OB3(3IIP): BxomHOW, TeKymIui,
TEMAaTUYECKHUI, UTOTOBBIN.

AJIMUHHCTPAaTUBHBIA KOHTPOJIb KauecTBa 3HaHWUK oOyvarommxcs ¢ OB3
OCYILIECTBIISICTCSl TPIDKIBI: Ha «BXoAe» B | yueTBepTH, MpOMExKyTOouHbIH — B KoHIE Il
yerBepTu win B Il yeTBepTH U Ha «BBIXO/E»- B KOHIIE roJia B (hopMe aMHUHUCTPATUBHBIX
KOHTPOJIBHBIX paOOT(TECTOB).

[Ipomexyrounas arrectanus ooOydaromuxcs ¢  OB3(3IIP) mnpoBomutcs B
cootBercTBUU ¢ YcTtaBom OO B popme TecTUpOBaHUS.

Bueypounasi gesteqbHOcTh oOydaromuxcs ¢ OB3(3[IP) mo mnpeamery
npeaycMarpuBaetcs B popmax: GpakyinbTaTHUB, JICKTUBHBIN KypC IO TPEIMETY, ydacThue
B KOHKYpCax, OJIMMIIHAIaX, TBOPUYECKUE MPOEKTHI, IPEIMETHAS HEJIEIS.

®opmbl OpraHM3anuy yaeoHoro npoiecca:

® UHAUBUAYAJBHBIC, 'PYIIIOBLIC, I/IH,Z[I/IBI/I,Z[yaJ'ILHO—FpYHHOBBIe,(I)pOHTaHLHLIe,
° KJIaCCHBIC MBHCKJIACCHBIC.
KOHTpOJ'IL OCYIICCTBIIAICTCA B BHJAC CAMOCTOSATCIIBHBIX pa60T, 3a‘IéTOB,

MUCHbMECHHBIX TECTOB, MATEMAaTHYECKUX JUKTAHTOB, YCTHOTO CUeTa C CaMOIPOBEPKOIA,
YHCJIOBBIX MaTEMATUYCCKHUX JUKTAHTOB 10 TEME YPOKa, KOHTPOJBHBIX pabOT MO pa3zeiam
yueOHuKa. KOHTposibHBIC PabOThI COCTaBJICHBI C YYE€TOM O0O0S3aTElIbHBIX PE3YJIbTaTOB
oOyueHusl.



Kputepuu 1 HOpMBI OLIEHKH 3HAHUH, YMEHUI M HaBBIKOB 00YJarOIIUXCS C
OB3(3I1P) mo maTemaTuke
1. OneHka MUCbMEHHBIX KOHTPOJIBHBIX PA0OT 00yJaroIIXCs
nomMareMatuke. OTBET OLIEHUBAETCSI OTMETKOH «5»,eciu:
* paboTa BBIMOJHEHAOJIHOCTHIO;
* B JIOTMYECKHX PACCYKJCHHUIX K 000CHOBAaHUH PELICHUS HET MPOOEIOB HOINOOK;
* B PELIEHUU HET MaTeMaTHYECKUX OIIMNOOK (BO3MOKHA OJJHA HETOYHOCTh, OMKCKA,
KOTOopas  HE  SBISETCA  CIEACTBUEM  HE3HAHMsS  WIM  HENOHUMAaHHUS
ydeOHOromMarepuania).
OtmeTKa «4» CTaBUTCS B CIEIYIOLIUX CIyYasx:

* paboTa BBINOJIHEHA MTOJHOCTHIO, HO 000CHOBAHMSI 11arOB PEIIEHUS] HEJOCTATOYHBI
(eciu  ymeHue OOOCHOBBIBATH PACCYXACHHS HE SBISJIOCH CHEIHAIBHBIM
00BEKTOMIIPOBEPKH);

* JIOMYIIEHBI OJIHA ONIMOKA WA €CTh JIBa — TPH HEOYETA B BBIKJIAJIKAX, PUCYHKAX,
yepTexkax Wik Trpadukax (ecnu 3T BUIBI pabOT HE SBISUIUCH CHEIUATBHBIM
00BEKTOM MPOBEPKH).

OtMeTKa «3» CTaBUTCS, €CIU:

e JomyiieHo Oosiee OAHOW OIMOKKM uiaM Oojiee JOBYX — TpeX HEAOYETOB B
BBIKJIAJIKaX, 4YepTexkax wid rpadukax, HO oOyuaromuiics oOnanaer
00s3aTeNbHBIMU YMEHUSAMH T10 TIPOBEPSIEMONTEME.

OtMeTKa «2» CTaBUTCS, €CIIM:

* JIOTYIIEHBI CYIIECTBCHHbIE OIIMOKH, TIIOKa3aBIIKe, YTO OOydJaloIIHMiCs He
obnanaer 00s3aTeIbHBIMU YMEHUSMH IO TaHHOW TeMe B MOJHOWMEpE.
OtmeTtka «1» cTaBUTCH, €CIH:

* paboTa mokasaia MojJHOe OTCYTCTBHE Y OOydaromerocs o0s3aTeIbHbIX 3HAHUN U
YMEHUH MO MPOBEPSIEMON TeMe I 3HAYUTEIbHAS YaCTh Pa0OTHI BHIIIOJHEHA HE
CaMOCTOSITEIIHHO.

Y4auTenp MOXKET TOBBICHTh OTMETKY 3a OpHTMHAIBHBIA OTBET Ha BONPOC WIH

OPUT'MHAJIbHOC PCUICHHUC 3aJa4u, KOTOPEIC CBUACTCIIBCTBYIOT 0 BBICOKOM
MATECMAaTH4YCCKOM pPa3BUTHH 06yqa}omeroc>1; 3a PCIUICHUC 0oJjiee CI0KHOU 3aJadud HJIH
OTBET Ha 0oJjiee CJIOKHBIN BOIIPOC, IMPEATIOKECHHBIC o6yqa10meMyc;I JOIIOJTHHUTEIIBHO
MOCJIE€ BBINOJHEHNS UM KaKUX-IH00 APYrux 33HaHPII>i.

2.01eHKa YCTHBIX OTBETOB OOYJAIOIIMXCS 110
MaTeMaThke OTBET OLIEHUBAETCS OTMETKOM «5»,
€CIINYYCHUK:

* TIOJIHO PACKpbUI COJAEp)KaHHME Marepuala B O00beMe, MPeayCMOTPEHHOM
MPOrpaMMOi ¥ y4eOHUKOM;

* U3JOXWJ MaTepuan TPaMOTHBIM SI3bIKOM, TOYHO HCHOJB3Ysl MaTeMaTHYECKYIO
TEPMHUHOJIOTHIO u CHUMBOJIUKY, B OTpeIeTICHHOM
JIOTHYECKOMIIOCIICIOBATEIbHOCTH;

* TPaBWJIBHO BBITIOJHUI PUCYHKHU, YEPTEXKH, TPaUKH, COMYTCTBYIOIIUEOTBETY;

* T1OKa3aJl yMEHHE WDUIFOCTPHUPOBATh TEOPUID KOHKPETHBIMH IMPHUMEPaMH,
MPUMEHSTH €€ B HOBOW CUTYAIlMY TIPU BBITOJHEHUN PAKTUYECKOT03a1aHuS;
* OTBEYaJ CaMOCTOSITEIbHO, 0€3 HABOASIIUX BOIPOCOBYUUTEIIS;
* BO3MOXHBI OJIHA — JIBE HETOYHOCTH TIPU OCBEIICHHH BTOPOCTEIICHHBIX BOIIPOCOB
WM B BBIKJIQJIKaX, KOTOPBIC YUCHHUK JIETKO UCIPABUII MTOCIIC 3aMCYaHUSyIUTEIIS.
OTBET OIICHUBAETCS OTMETKOM «4», €CITH YIOBJIETBOPSIET B OCHOBHOM TPEOOBAaHUSAM Ha
OIICHKY

«5)), HO IIpHU 3TOM UMCCT OANH U3 HCAOCTATKOB:



B M3JIO’KEHUH JIOYIIEHB HEOOIbIINE MPOOEIIbl, HE NCKA3UBIIEE MATEMaTHYECKOE
COJICP’)KaHHEOTBETA;

AOMMYIICHBI OJWH — JABa HEAOYCTA IIpU OCBCUICHHHW OCHOBHOTO COJACPKAHUA
OTBCTA, UCITPABJICHHBIC ITOCJIC 3aMCHAHUAYYUTCIIA

AOIMYHICHbI omnoOka nJIn Ooee ABYX HEOA0YCTOB npu OCBCILICHUU
BTOPOCTEIICHHBIX BONPOCOB WJIM B BBIKJIAJKaX, JETKO HCIPABICHHBIE IOCIE
3aMCYAHUAYIUTCIIA.

OtMmetka «3» CTaBUTCS B CICAYIOUIUX CIIydasiX:

HEINOJIHO  PacKpbITO  COJEp)KaHHWE MaTepuana  (CoJep’KaHUuEe  H3JI0KEHO
(bparMeHTapHO, HE BCET/a TOCIEIOBATEIBFHO), HO MOKa3aHO oO0Iiee MOHMMAaHUE
BOIIpOCA M TNPOJAEMOHCTPUPOBAHBI YMEHHs, JOCTAaTOYHBIE JUIi YCBOECHUS
MporpaMMHOT0 Matepuana (onpezaeneHsl «TpeOoBaHUSMH K MaTeMaTHYECKOM
MOATOTOBKE 00YYaOIIUXCs» B HACTOSIILEN IporpaMMe 10 MaTEMaTHKe);

MMEJNCh 3aTPYAHEHUS WU JAOMYILEHbI OIIMOKU B ONIPEICICHUN MaTeMaTH4YeCKON
TEPMHUHOJIOTMH, YEpTeXkaX, BBIKJIAJIKAX, WCIPABICHHBIE IOCIE HECKOIBKHUX
HAaBOJIALIMX BOIPOCOBYUYUTEIS;

oOyJarouuiicss He CHpaBWICA C MPUMEHEHHEM TEOpUU B HOBOM CHUTyallUd INpHU
BBITIOJIHEHUHM MPAKTUYECKOTO 3aJaHMs, HO BBINOJHWI 33JaHUS 00S3aTEIBHOTO
YPOBHS CIOKHOCTH MO JAHHOUTEME;

IIpU JTIOCTATOYHOM 3HAHHWW TEOPETUUYECKOTO MaTepHalla BBISBIEHA HEIOCTATOYHAsS
c(OpMHUPOBAHHOCTH OCHOBHBIX YMEHHI NHABBIKOB.

OTMeTKa «2» CTaBUTCS B CIAEAYIONIUX CIydasX:

HE PacKpPBITO OCHOBHOE COJIepyKaHHe ydeOHOroMaTepraa;

0OHApY)KEHO HE3HaHHWE O0yJaromUMCs OOJBIEH WM HanboJiee BaXXKHOW YacTH
y4eOHOTO MaTepuana;

JOMYIICHBl ~ OMMOKKA B  ONPEACICHWW TIOHSITHH, TPH  HCIOJIH30BAHUHU
MaTeMaTU4YeCKOH TEPMUHOJIOTHH, B PHUCYHKAaX, 4YepTekax WiIH Tpadukax, B
BBIKJIaJIKaX, KOTOpbIE HE HCIPABIEHBI TIOCIE€ HECKOJBKUX HAaBOJSIINX
BOTIPOCOBYYHTEIISL.

OtMmeTKa «1» cTaBUTCS, €CIIU:

oOyyaromuiicss OOHApYKHJI TIOJHOE HE3HAHHE W HEMOHMMaHUE H3y4aeMOro
y4eOHOTO Marepuana WM HE CMOT OTBETUTh HM HAa OJHMH W3 TOCTaBJICHHBIX
BOIIPOCOB 110 U3yYCHHOMYMAaTepHay.

O6mas xknaccudukamnus omudok ooyqaroruxcst ¢ OB3(3I1P).

[Ipu o1ieHKe 3HAHWIA, YMEHHIA U HABBIKOB O0YYAIOIIMXCS CIEIYET YIUTHIBATh BCE
omnOKu (rpyObie U HerpyoObie) U HEJOUCTHI.

['pyObIMH cUUTAIOTCS OLIUOKHU:

HE3HAHHUE OMpEeNICHUsI OCHOBHBIX IMOHSTHI, 3aKOHOB, MPaBWJ, OCHOBHBIX
MOJIOKEHUI TeOpUH, He3HaHUE POpPMYIT, OOIIETTPUHSATHIX CUMBOJIOB 0003HAYEHU I
BEITUYMH, €AMHULl UXU3MEPEHUS;

HE3HAHNE HAUMEHOBAHNN €JMHULIU3MEPEHUS;

HEYMEHHUE BBIICIUTh B OTBETETIIABHOCE;

HEYMEHHE MPUMEHSTh 3HAHUS, AITOPUTMBI JUIS PElIeHUA3a/1aY;

HEyMEHHeE JieNIaTh BBIBOJIbI HOOOOIIEHUS;

HEYMEHHE YUTATh U CTPOUTHIpadUKU;

HEYMEHHE I0JIb30BaThCs NEPBOMCTOUHUKAMH, YI€OHUKOM HCIPAaBOYHUKAMM;
MOTEPS KOPHSI TN COXPAHEHUE MIOCTOPOHHETOKOPHS;

oTtOpackiBaHue 6e3 00bSICHEHUN OJTHOTO U3HHX;
paBHO3HAYHBIE HMOIITNOKH;
BBIYUCIIATENBHEIE OITUOKHY, €CIIH OHU HE SBIISIOTCIOIUCKOI;



0 JIOTMYECKUEOLIMOKH.

e K HerpyObIM omrOKkam ClieyeTOTHECTH:

® HETOYHOCTh (OPMYITUPOBOK, ONPEICICHUN, TOHITHNA, TEOpUi, BBhI3BAHHAS
HEINOJHOTOM O0XBaTra OCHOBHBIX IIPU3HAKOB OINPEIEISIEMOTO IIOHATHUSA WU
3aMEHOM OJTHOTO - IBYX M3 3TUX IIPU3HAKOBBTOPOCTEIICHHBIMY;

® HETOYHOCTHIpaduKa;

e HEPALMOHAIBHBIM METOJ PEIICHHs 3aJadd WIM HEIOCTaTOYHO IIPOJyMAHHBIN

IUIaH OTBeTa (HapylIeHWE JIOTMKH, MOJMEHa OTAEIbHBIX OCHOBHBIX BOIIPOCOB

BTOPOCTENIEHHBIMHU );

HEepalMOHAIbHbIE METObI PA0OTHI CO CIIPABOYHOM U IPYrOUIUTEPATYpOi;

HEYMEHHE pPelaTh 3a/1a4, BHIIOJIHITH 3aJJaHNs B OOIIEMBU/IE.

Henoueramusisrorcs:

HepalMOoHaIbHbIE IPUEMBbI BBIYMCIIEHUI UITpeoOpa3oBaHMmii;

HeOpeKHOE BHITIOJTHEHHE 3aliCel, YepTeKel, cxeM,IrpaduKoB.

Ilpeomemnvie pezyromamovl usyuenus yuebHoeo npeomema «Mamemamuka. Aneeopa.

T'eomempusy ma ypoene OCHO8HO20 00Wje20 00paA306aHuUss OYOYM COCMOAMb 6 MOM, 4MO Y
8bINYCKHUKA OyOem cqhopMUpoB8amsl:

[Ipu nzyuenun yuebHoro npeamMera «MaTemaTHKay BBITYCKHUK HayduTCs B 5-6 Kiaccax

()IJ'ISI HUCIIOJB30BaHUSI B HOBC@JIHeBHOﬁ )KH3HH M OOecIeueHrus] BO3MOKHOCTH YCIICITHOTO
MPOJIOJKEHHS 00pa3oBaHus Ha 0a30BOM ypPOBHE)

OHepI/IpOBaTI) Ha 0a30BOM YPOBHE TMOHATHAMU: MHOXKECTBO, JJICMCHT MHOXCCTBA,
IIOAMHOXKECTBO, ITPUHAAJICKHOCTD,

3alaBaTb MHOXXECTBA ICPCUNCIICHUEM HUX DJICMCHTOB;

HaXOJUTh MEPECCUCHUC, O6T)€I[I/IHCHI/IC, IIOAMHOXECTBO B HpOCTGﬁLHPIX CUTyalluiX.

B noBceaHeBHOM KU3HU U NIPH U3YUEHUH IPYTUX TPEIMETOB!

pacro3HaBaTh JIOTHYECKH HEKOPPEKTHBIE BHICKA3BIBAHMS.

Yucna

OnepupoBath Ha 0a30BOM ypOBHE MOHSATHUSMH: HATypajJbHOE YHCIO, IEJI0E YHUCIIO,
0OBIKHOBEHHAs APOOb, NeCATHUYHAS IPOOb, CMEIIAHHOE YHCII0, PAIMOHAIBHOE YUCIIO;
HCIIOJIb30BaTh CBOMCTBA YHCEN W MpaBWJIa JCUCTBUI C PAlMOHAIBHBIMU YHCIAMU TPH
BBITNIOJITHCHUHU BBIYHCIICHHIA;

HCIMOJIb30BaTh MPU3HAKK JEIUMOCTU Ha 2, 5, 3, 9, 10 npu BBINOJHEHUH BBIYUCICHUN U
pelIeHNur HECIOKHBIX 3aa4;

BBITIOJTHATH OKPYTJICHHE PAllMOHATBHBIX YMCENI B COOTBETCTBUHM C MPABUJIAMU;
CpPaBHUBATh PAllMOHAJIBHBIC YHCIIA.

B noBceqHeBHOM KU3HU U IPU U3YYEHUH APYTUX NMPEAMETOB:

OIICHUBATh PE3yJIbTAThl BEIYUCICHUM MIPU PEIICHUN MPAKTHUECKUX 33/1a4;

BBITIOJIHATH CPAaBHEHUE YHCET B PEaTbHBIX CUTYaIIUSX;

COCTaBJISITh YMCJIOBBIC BBIPAKCHMSI MPH PEHICHUM TMPAKTHYECKUX 3aad W 3a7ad u3
JIPYTrUX y4eOHBIX IPEIMETOB.

CraTuCcTUKa H TCOpHUA BePOHTHOCTeﬁ

Hpe,[[CTaBJ'ISITL JaHHBIC B BUJC Ta6J'II/ILI, Auarpamm,
YUTaTb I/IH(I)OpMaI_[I/IIO, MNpEACTAaBJICHHYIO B BUC Ta6J'II/II_ILI, AuarpaMMbl.

TekcToBbIe 3a1a4n

PemaTth HecnokHbIE CIOKETHBIE 3a/Jayll pPa3HbIX TUIIOB Ha Bce apudMeTHdecKue
JIENCTBUS,

CTPOUTH MOJEINb YCIIOBUSA 3a1au (B BUJE TAOIUIIBI, CXEMBI, PUCYHKA), B KOTOPOU JdaHbI
3HAUYEHMS JABYX M3 TPEX B3aMMOCBSI3aHHBIX BEJIMUMH, C IIEJIbIO TOMCKA PEIICHUS 3aa4H;
OCYILIECTBISITH CIOCO0 MOWCKA PEIICHHs 3a/1a4H, B KOTOPOM PAacCYXJIEHHUE CTPOUTCS OT
yCIOBUS K TpeOOBAHUIO WIIA OT TPeOOBAHUS K YCIOBHIO;



COCTaBJIATH IUIAH PELLIECHUS 3a]auu;
BBLICJIATH OTAllbl PCIICHUA 3a1a4U;

HHTEPIPETUPOBATL BBIYUCIUTEILHBIE PE3YILTATEl B 3aJa4ye, UCCIENOBATH IIOIy4EHHOE
pelLIeHNE 3a/1auH;

3HaTh pa3IMuue CKOPOCTEel OOBEKTa B CTOSYEH BOJIE, MPOTUB TEYCHHUS U IO TEUCHUIO
pexu;

pelaTth 3aJa4r Ha HAXOXKJACHUC YaCTH YU CJIa U YHCJIA 110 €0 4aCTH;

pelarh 3a/laud pa3HbIX THUIOB (Ha padOTy, Ha MOKYIIKH, HAa JBM)KEHUE), CBS3bIBAIOIINX
TpHU BCJIMYUHBI, BBIACIIATH 3TW BCJIMYUMHBI U OTHOIICHHA MCXKY HUMU,

HaxOoJuThb IPOLCHT OT 4YHCJIa, YUCJIO IO MPOLCHTY OT HEro, HAXOAWUTb IHPOUCHTHOC
OTHOIIOCHUEC JBYX 4YHCCJ, HaAaXOJUTb MPOLUCHTHOC CHMKXCHHUEC MM TIPOLUCHTHOC
IIOBHIIIICHHUEC BCIIMYUHBI,

pelIaTh HECI0XKHbIE JJOTMUECKUE 3aJa4ld METOJIOM PacCyXACHUH.

B noBcenHEeBHOM )XU3HU U IIPA U3YYEHUU JPYTUX MPEAMETOB:

BBIIBUI'aTb THUIIOTE3bBI O BO3MOXHLBIX ITPCACIIBHBIX 3HAYCHHAX HMCKOMBIX BCIWYHWH B
3ajade (genaTh IPUKHUJIKY)

Harnsannas reometpus. ['eomerpruueckue purypsl

OnepupoBaTh Ha 6a30BOM YpOBHE MOHATUSAMU: (pUrypa, TOUKa, OTPE30K, MpsiMasi, JIyd,
JIOMaHasi, yroJyl, MHOTOYrOJIbHUK, TPEYTOJbHUK HUYETBIPEXYrOJIbHUK, MPAMOYTOJbHHUK U
KBaJpaT, OKPYKHOCTb M Kpyr, NpsIMOYrOJIbHBIN mNapajuienenunen, KyO, wiap.
N300paxats nzyyaemble GUTYpbl OT PYKH U C TOMOIIbIO JIMHEWKH U IIUPKYIIS.

B noBcenHEeBHOM )XU3HU U IIPU U3YYEHUU APYTHUX MPEAMETOB:

pelaTh NpakTH4YeCKHe 3a/1a4k ¢ IPUMEHEHHEM MTPOCTEHIINX CBOUCTB (DUTYD.

I/I3Mep CHUS U BBIYMCIICHUA

BBITIOJIHATh U3MEPEHUE JUIMH, PACCTOSIHUM, BEIMYUH YIJIOB, C IOMOLIBIO HHCTPYMEHTOB
JUISI U3BMEPEHUH JUIHH U YIJI0B;

BBIYUCIIATH TUIOMAAN NPSIMOYTOJIbHUKOB.

B noBcenHEeBHOM )XU3HU U IPUA U3YYEHUU APYTHUX MPEAMETOB:

BBIYUCIIATh PACCTOSHMS HA MECTHOCTHM B CTAHJAPTHBIX CHUTYalUsAX, IUIOLIAAH
MPSIMOYTOJIbHUKOB;

BBITIOJIHATh MPOCTEHIINE TOCTPOCHUS U M3MEPEHHUs Ha MECTHOCTH, HEOOXOJMMBbIE B
peambHOM KU3HHU.

Hcropust maTeMaTuku

ONMCBIBAaTh OTJEJIbHBIE BBIJAIOIIUECS PpE3YyIbTaThl, IMOJIYYEHHBIE B XOJE PA3BUTHUSA
MAaTEMAaTHKU KaK HAyKH;

3HaTh NPUMEPbl MATEMATHUYECKUX OTKPBITHI U UX aBTOPOB, B CBSI3U C OTEUECTBEHHOU U
BCEMUPHOW UCTOPHUEH.

Buinycknux nonyuum 6o3moorcnocmes Hayuumucs 8 5-6 knaccax

Dnemernmot meopuu MHodcecme u MAMeMamu4eckotl 102uKu

Onepuposamb NOHAMUAMU. MHOINCECMB0, XAPAKMEPUCMUKU MHOJMHCecmed, JIJ1eMEHN
MHOICeECcmea, nycmoe, KOHeYHoe U beckoneunoe MHOIHCECMEO0, I’lOOMHOJfC‘eCI’}’ISO,
I’lpZ/lHadfle.?fCHOCWZb,

onpedeﬂﬂrnb npuHanle.?fCHOCWIb IJIEMERMA MHOJHCECMBY), 00veouHenuro U nepece4eruro
MHOIHCECMEB, 3a0a6amb MHOINCECMEBO C nOMOWbIO nepevducilenHust 31eMenmaoe, Cll06€CHOc0
OnucaruA.

B nosceonesnotui sorcuznu u npu uzyuenuu Opy2ux npeomemos:

Yucna
[ ]

pacnosnaeambs 102U4eCKU HEKOPPEKNIHblE 8blICKA3bI6AHUA,
cCmpounib yeno4Ku yMO?dK/ZlOlleHl/llz HA OCHOB€ UCNONb306AHUA NPpABUTI IOCUKU.

Onepuposams NOHAMUSAMU. HAMYPATLHOE YUCTO, MHONCECMBO HAMYPAIbHBIX HUCEl,
yenoe Yucio, MHONCECMBO Yenvlx yucel, 00blKHOBeHHAs O0podb, decamuyHas Opodb,



CMEWanHoe 4Ucio, pPAyUOHAIbHOE YUCIO, MHONMCECMBO PAYUOHANbHBIX — Ulcel,
2eomMempuyeckas UHmepnpemayusi HamypaibHblX, YeablX, PAYUOHATbHBIX,

NOHUMAMb U 00BACHAMb CMBLCT NOZUYUOHHOU 3ANUCU HAMYPATLHO20 YUCIA,

BbINOIHAMY GbIYUCAEHUS, 8 MOM HUCIe C UCHONb308AHUEM HPUEMO8 DPAYUOHATLHBIX
8blUUCTIeHULl, 000CHOBbIBAMb ANICOPUMMbL LINOJIHEHUS OeUCMBULL

UCnonb308amev NpusHaku oeaumocmu ua 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmur u
npou3eedenUss ducen Npu GbINOJHEHUU BbIYUCIEHUU U peuleHuy 3a0ad, 0OOCHOBbIGAMb
NPUSHAKU 0eTUMOCTU,

8bINOIHAMY OKPY2IeHUE PAYUOHANbHBIX YUCET C 3A0AHHOU MOYHOCMbIO;

YNopA00uUUBaAms YUCid, 3aNUCAHHble 8 8U0e 0ObIKHOBEHHBIX U 0eCAMUYHBIX OpoDell;
naxooums HOH u HOK uucen u ucnonvzosams ux npu peuweHuu 3a0d;.

onepuposamv NOHAMUEM MOOYIb HUCIA, 2eOMempudecKds UHmepnpemayus Mmooy
yucaa.

B noeceonesnoti scuznu u npu usyuenuu opy2ux npeomemos:

NpUMEHSAMb NPABUIA NPUOTUNCEHHBIX BbIYUCTIEHUL NPU PEUeHUU NPAKMUYeCKUX 3a0ad U
peuieHuu 3a0a4 Opy2ux y4eOHvlX npeomMemos,

8bINOIHAMb CPABHEHUE PE3YIbMAMO8 bIYUCTIeHUL NPU PeuleHUU NPAKmMu4eckux 3a0ad, 6
MOM YUC/Ie NPUOTUINCEHHBIX GbIUUCTEHUL,

COCMABIAMb  YUCTIO8blE BBIPANCEHUS U OYEHUBAMb UX 3HAYeHUs Npu peuleHuu
NPAKMUYECKUX 3a0ad U 3a0ay u3z opyux yueOHvlX npeomemos.

YpaeHeHuﬂ u Hepaesencmea

Onepuposams NOHAMUAMU: PABEHCMEBO, YUCLIOB0€ DPABEHCMBO, YPABHEHUe, KOPEHb
VpasHeHUs, peuieHue YPagHeHus, YUC080€ HePaBeHCBO.

Cmamucmuxa u meopusi 6eposimuocmei

Onepuposams NOHAMUAMU: CMOIOYAMble U KPY208ble OUACPAMMbL, MabIUYbl OAHHDIX,
cpeonee apugmemuueckoe,

usBneKamo, UHGOpMayur, NPeOCMasieHHyo 8 madauyax, Ha OUaACpPammax;

cocmasisims madauybl, CMpoUms OUACPAMMbL HA OCHOBE OAHHbBIX.

B noeceonesnoti scuznu u npu usyuenuu opy2ux npeomemos:

u38neKamov, UHMEPNPEemMuUposams U npeoopa308vl8amsb UHGOPMAYUI, NPEOCMABIIEHHYIO 8
mabauyax u Ha Ouazpammax, Ompaxcarowyro Ce0tUCmea U XapaxKmepucmuru pedibHblX
npoyeccos u A8NeHUl.

Texcmosuvie 3a0ayu

Pewamov npocmoie u cnosichvie 3a0a4u pasHblX Munos, a maxdice 3a0a4u NOGbIUEHHOU
mpyoHocmu,

UCNOIL306aMb PA3Hble KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CLONCHbIX 3a0ay OJis
NOCMPOEHUsL NOUCKOBOLL CXeMbl U PeULeHUS 3A0aY,

3HamMb U NPUMEHAMb 00a cnocoda NoUcKa peuilerus 3a0ay (om mpebo8anus K yClosuio u
om ycno8usi K mpebo8anuro),

MOOENUPOBAMb PACCYHCOCHUS NPU NOUCKE PeUleHUst 3a0ay ¢ NOMOUbIO 2pagh-cxembl;
8b10€/IMb IMANbL PEULEeHUsL 3A0aYU U COOEPICAHUE KAANCO020 dIMAand;
UHMEPNPEMUPOBAMb  GLIYUCTUMENbHbIE — Pe3YIbmamvl 6  3a0aue,  UCCLed08anb
NOIYYEHHOE peuleHue 3a0adu;

AHATUUPOBAMb BCEBO3MONCHBLE CUMYAYUU 83AUMHO2O PACNONONCEHUSL O8YX 00BEKMO8 U
UBMEHEHUe UX XAPaAKmepucmuk Npu COBMECMHOM OBUNCEHUU (CKOPOCMb, 6peMsl,
paccmosiHue) npu peulenuy 3a0a4 Ha 08udicenue 08yX 00beKmos KaK 6 00OHOM, MaK U 8
NPOMUBONOLONCHBIX HANPABTICHUSX,

uccne0o8ams 8CEBO3MONCHbIE CUMYAYUU NPU pDeuleHUuU 3a0ay Ha O08udceHue no peke,
paccmampusams pasHvle CUCmeMbl OMcuema,

peutams pazHooOpasHvle 3a0a4u «Ha 4acmuy,



® pewams U 000CHOBLIEAMb C80€ peueHlUe 3a0al (8blOeNamb MAMEeMAMU4ecKyro 0CHOBY)
Ha HAXOMHCOeHUe YACMU YUCIAd U YUCIA NO e20 YACMU HA OCHO8e KOHKPEMHO20 CMbICIA
opoou,
® 0co3HaBamMbv U OOBACHAMbL UOCHMUUYHOCMb 3A0aY PA3HbIX MUN08, CEA3bIBAIOWUX MPU
genuyunbl (Ha pabomy, HaA NOKYRKU, HA OBUNCEHUE); B8bl0eNAmb MU GeIUYUHbl U
OMHOWIeHUsT MeXHCOy HUMU, NPUMEHAMb UX NpU peuleHuu 3aoad, KOHCMPYUpPO8amby
cobcmeeHnbvle 3a0auu YKA3aHHbIX MUNOE.
B nosceonesnoti socuznu u npu uzyuenuu opyeux npeomemos.
® gvidenamv NpU peuleHuu 3a0ay XapaKkmepucmuky paccmMampugaemol 6 3adaue
cumyayuu, OmMJIUYHbIe OM peanbHbiX (Mme, Om KOMOPLIX abOCMpPasupo8anucy),
KOHCMPYUPOBAmMb HOBble CUMYAYUU C YYEemOM IMUX XAPAKMEPUCMUK, 8 YACMHOCMU, NpU
peweHuu 3a0ay Ha KOHYeHmpayuu, y4umsl8ams NiI0MHOCMb 8eUjeCmad;
® pewams U KOHCMPYUPOBAMb 3A0AYU HA OCHOBE PACCMOMPEHUSI PeabHblX CUMYAyull, 8
KOMOPbIX He mpeOyemcs MOYHbLI 8bIYUCTIUMETbHBLU Pe3yIbman;
® pewams 3a0ayu HA OBUICEHUE NO PeKe, PACCMAMPUBASL PA3HbLE CUCEMbl OMCYema.
Haznaonasn ceomempus. I'eomempuueckue gpueypovi
o /361eKamb, UHMeEPNPEMUpO8ams U npeoopa308bleams UHGOPMAYUIO 0 2e0OMeMmpPULeCcKUX
Queypax, npedcmasieHHyI0 Ha Yepmexcax,
® uzobpadicamv usyyaemvie Queypbl Om pPYKU U C HOMOWDBIO KOMNbIOMEPHBIX
UHCMPYMEHMO8.
Hzmepenus u svluucienus
®  GLINONHAMb UBMEPEeHUe ONUH, PACCMOAHUU, BEIUYUH V2ll08, C NOMOWbIO UHCINPYMEHMO8
OJ1s1 U3MepeHUll OIUH U Y208,
®  GLIYUCTAMb  NIOWAOU  NPAMOY2OJILHUKOS,  K8AOpamos, 00beMbl NpAMOY20TbHbIX
napannenenunedos, Kyoos.
B noeceonesnoti scuznu u npu usyuenuu opy2ux npeomemos:
®  GLIYUCIAMb PACCMOSAHUA HA MECMHOCMU 6 CMAHOAPMHBIX CUMYAYUax, NIouaou
Y4acmKo8 npsamMoy201bHol popmbl, 06vbEMbl KOMHAN,
®  GLINONHAMb Npocmeuuiue NOCMPOeHUs HA MeCMmMHOCMU, HeobXooumvle 8 peanbHOl
HCUBHU,
®  OyeHUBamb pazmepvl PeanibHbIX 00BLEKMO8 OKPYHCAIOUIe20 MUDA.
Hcmopusa mamemamuku
o Xapakmepuzosamv 6K1A0 BbIOAIUUXCA MAMEMAMUKO8 8 pa3eumue Mamemamuru u
UHBIX HAYUHBIX obracmel.
Boimyckuuk HayuutTcs B 7-9 kiaccax (IUisi MCIHOJIB30BaHUST B TIOBCEIHEBHOM KHU3HU U
obecrevueHrs BO3MOKHOCTH YCIEIIHOTO MPOA0JKeHUs: 00pa3oBaHus Ha 0a30BOM YPOBHE)
DNeMEeHTHI TEOPHH MHOYKECTB U MATEMaTUYECKOM TOTUKH
e OrmnepupoBaTh Ha 0a30BOM YypOBHE TMOHSATHUSMHU: MHOXKECTBO, SJIE€MEHT MHOKECTBa,
MOJAMHOKECTBO, IPUHAIICKHOCTB;
® 33/1aBaTh MHOXKECTBA MEPEUNCICHUEM UX JIIEMEHTOB;
® HaxOJuTh MepeceueHue, 00beAUHEHNE, OJMHOKECTBO B IPOCTEHILINX CUTYALIHUSX;
e omepupoBaTh Ha 0a30BOM YpOBHE TMOHSATUSMHU: OIpEIEICHHEe, aKCHOMa, TeopeMa,
JI0Ka3aTeNbCTBO;
® TPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI JITsl MOATBEPKACHUS CBOMX BBHICKAa3bIBAHUH.
B noBceaHeBHOM KU3HU U IPH U3YUSHUH IPYTUX TPEIMETOB:
® CMOJNB30BaTh Tpaduyeckoe TMpeACTaBICHUE MHOXKECTB [Js OMHCAHMUS pPeabHBIX
MPOLIECCOB U SBJICHUH, PU PEUICHUH 3a/1a4 IPYTUX y4eOHBIX MPEAMETOB.
e UYucna
e OmepupoBaTh Ha 0a30BOM ypOBHE TMOHSATUSMHU: HATypallbHOE YHCIO, IEJ0€ YHUCIO,
OOBIKHOBEHHAsI JIpOOb, JeCATHYHAs ApoOb, CMemaHHas APoOb, PalMOHAIBLHOE YHCIIO,
apudmeTHuuecKuit KBaJIpaTHBIN KOPEHb;
® ICIIOJIb30BAaTh CBOMCTBA YKCEN U MpaBHIia JCHCTBHIA MPH BBHITIOJHEHUH BBIYUCICHUN;



WCIIOJIb30BATh MPU3HAKK JeIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJHEHUH BBIYMCICHUN U
pelIeHUN HECIOKHBIX 3aa4;

BBITIOJIHATH OKPYTJICHUE PAllMOHATBHBIX YUCEN B COOTBETCTBUHU C MPABUIIAMU;

OIICHUBATH 3HAYCHHE KBAJPATHOTO KOPHS U3 MOJOKUTEIBHOTO LEJI0r0 YHUCHa;
pacrno3HaBaTh pallMOHANIbHBIE U UPPALMOHATBHBIC YUCIIA,

CpaBHUBATh YKCJIA.

B noBcenHEeBHOM )XU3HU U IIPU U3YYEHUU APYTUX MPEAMETOB:

OIICHUBATh PE3YJIbTATHl BEIYUCICHUH MTPH PEIICHUN TPAKTHIECKUX 3a]1a4;

BBITIOJTHATH CPAaBHEHHE YHCEN B PEATbHBIX CHTYalUsX;

COCTaBJIATH YHUCIIOBBIE BBIPAKECHUS TNPU PEUICHHHM NPAKTUYECKUX 3a7ad W 33434 U3
JIPYruX y4eOHBIX MPEIMETOB.

ToxnecTBeHHbIe TpeoOpa3zoBaHUs

BoinonHATE  HecHOXKHBIE NpeoOpa3oBaHUs Ul BBIUMCICHMS] 3HAYEHUM YHMCIOBBIX
BBIPQXKEHUM, COAEPIKAIUX CTEIEHH C HATypaJbHBIM II0KAa3aTeleM, CTEIEHH C IEJIBIM
OTPHLIATEIIBHBIM [TOKA3aTENIEM;

BBINIOJIHATh HECJIOXKHBIE NPEeoOpa3oBaHUsl LEIbIX BBIPAKEHUN: pacKpbIBaTh CKOOKH,
MIPUBOJIUTH TIOJJOOHBIE CaraeMsle;

HCIOJIb30BaTh (POPMYNBI COKPAILIEHHOTO YMHOXKEHHUs (KBaJpaT CyMMBI, KBajapaT
Pa3HOCTH, PA3HOCTH KBAIPATORB) /ISl YIIPOIICHUS BEIYMCICHUNM 3HAYCHUH BBIPAKEHUH;
BBITIOJIHATH HECIJIOKHBIE NMPe0Opa3oBaHusl TPOOHO-TMHEHHBIX BBIPAKEHUN U BBIPAKEHUIN
C KBaJ[paTHBIMHU KOPHSIMH.

B noBcenHEeBHOM )XU3HU U IIPU U3YYEHUU APYTUX MPEAMETOB:

IMIOHUMATBH CMBICJI 3aIllMCU YHCJIa B CTAHAAPTHOM BH/IC;
OIICpHUPOBATH HA 0a3o0BOM YPOBHEC MOHATHEM «CTaHAAPTHAA 3aIllMCh YUCIIay.

YpaBHEHUS 1 HEPABEHCTBA

B nosc

[
DyHKIL
[ ]

OmnepupoBaTh Ha 0a30BOM YpOBHE TMOHATHSIMHU: PAaBEHCTBO, YHCIOBOE DPAaBEHCTBO,
ypaBHEHHE, KOPEHb YpPaBHEHHUS, pEIICHHE YpaBHEHHUS, YHCIOBOE HEPaBEHCTBO,
HEpPaBEHCTBO, PEIICHNE HEPABEHCTBA;

MPOBEPSATH CIPABEUTUBOCTD YHCIOBBIX PABEHCTB M HEPABCHCTB;

pemIaTh JIMHEHHbIC HEPAaBEHCTBA U HECIIOJKHBIE HEPABEHCTBA, CBOIINECS K JIMHEHHBIM;
pemaTh CHCTEMbI HECJIOKHBIX JIMHEHHBIX YpaBHEHUH, HEPaBCHCTB;

HIPOBEPSTH, SBJISCTCS JIM JAHHOE YHCIIO PELICHUEM YpaBHEHHS (HEPABEHCTBA);

pemIate KBaipaTHbIC ypaBHEHUs 110 GopMyIie KOpHEH KBaJpaTHOTO ypaBHEHUS,
n300pakaTh PEIICHNS] HEPABEHCTB M UX CHCTEM Ha YHCIIOBOM MPSIMOA.

eTHEeBHOM )KHM3HU U IPU U3YYCHUU JPYTUX NPEAMETOB:

COCTABIISTh W pelaTh JMHEHHBIC YpPaBHEHHS NPH PEIICHWU 3a/a4, BO3HUKAIOIIUX B
APYrUX y4eOHBIX MPEAMETax.

1207

Haxoute 3HaueHne (YHKINU 110 33JaHHOMY 3HAYEHHIO apryMEHTa;

HAXOJWUTh 3HAUCHHE apryMeHTa IO 3aJaHHOMY 3HA4YEeHUIO (DYHKIMH B HECIIOKHBIX
CHUTYaIHSIX;

ONpeNeNiTh IOJIO)KEHHE TOYKM 10 €€ KOOpJWHATaM, KOOPJMHATBI TOYKH IO €€
MOJIOKEHHIO Ha KOOPJMHATHON TIOCKOCTH;

no rpaduky HaxoQUTh 00JacTh ONpEAETeHUs, MHOXKECTBO 3HAUCHHH, HYIMH (DyHKIHH,
MIPOMEXYTKH 3HAKOIIOCTOSIHCTBA, IPOMEXYTKH BO3pAacTaHUs U yObIBaHUS, HANOOJIbIIEE U
HauMeHblIlee 3HaYeHUs PYHKIUH;

CTPOUTH TpaduK JTUHEHHON PyHKINU;

MIPOBEPATH, ABISETCS JIM JaHHBIM rpaguk rpadukoM 3agaHHOW (QYHKIMH (JIMHEHHOH,
KBaJIpaTU4HOM, 00paTHON MPOMOPLUUOHATIBHOCTH);

ONpeneNniaTh NPUOIIDKEHHBbIE 3HAYeHHMs KOOPAWHAT TOYKM TIepecedyeHusi rpaduxoB

(b yHKIIHIA;



OTIepHpOBaTH Ha 0a30BOM YPOBHE MOHATHUSMH: TOCIEIOBATEILHOCTh, apH(pMeTHIecKas
Iporpeccusi, FeOMeTpUYeCKas IpoOrpeccHusl;

pemiaTh 3aJadyd  Ha TPOTPECCHH, B KOTOPHIX OTBET MOXKET OBITh IOJIy4eH
HETOCPEICTBEHHBIM MOJICUETOM 0€3 MpUMeHeHHs (HGopMyI.

B noBcenHEeBHOM )KU3HU U IIPU U3YYECHUU APYTUX MPEAMETOB:

HCI0JIb30BaTh TpaUKU PEAJBHBIX MPOLIECCOB M 3aBUCUMOCTEH MJIsl ONPENEJICHUS HX
CBOMCTB (HaMOOJbIIME W HAUMEHBIIME 3HAYEHMs, IPOMEXKYTKH BO3pACTaHUS U
yOBIBaHUs1, 00JIACTH MOJIOKHUTEIHHBIX U OTPULATEIHLHBIX 3HAYCHUH H T.11.);

WCIONb30BaTh CBOWCTBAa NHMHEWHOW (yHKIMHM M ee TpaduK MpH PEHICHUH 337ad U3
JIPYruX y4eOHBIX MPEIMETOB.

CraTucTKa ¥ TEOpHs BEPOSITHOCTEN

Nmetp mpezacTaBieHne O CTaTUCTHUECKUX XApaKTEPUCTHKAX, BEPOSTHOCTU CIy4ailHOTO
COOBITHS, KOMOMHATOPHBIX 3aa4ax;

pemarh mpocTeiine KOMOMHATOPHBIE 3aJjaud METOJOM MpPsIMOrO0 M OpPraHU30BAHHOTO
niepedopa;

MIPE/ICTaBIATh IaHHbIE B BUJIE TaOIMIL, JUarpamMmm, rpadukos;

YUTaTh UH(OPMALIKIO, TPEICTABICHHYIO B BUJIE TaOIMIIbI, TMarpaMMel, rpaduka;
OTIPEJIENIATh OCHOBHBIE CTATUCTHUECKHE XapaKTEPUCTUKH YUCIOBBIX HAOOPOB;

OIICHUBATh BEPOSITHOCTh COOBITUS B MPOCTEUILINX CITydasix;

MMETh MPECTABIEHUE O POJIM 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBJICHUSX.

B noBcenHEBHOM )XU3HU U IPU U3YYEHUHN JPYIUX MPEIMETOB:

OIICHUBATh KOJMYECTBO BO3MOXHBIX BApUAHTOB METOIOM Mepedopa;

HMMETh MPEJCTABIEHNE O POJIM MPAKTUYECKU JOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITHH;
CPaBHMBAaTb OCHOBHBIC CTAaTUCTHMYECKHE XapaKTEPHUCTUKH, IOJYy4YCHHBIE B IIpOLECCE
pelIeHNs IPUKIAIHON 3a1a4u, H3YyYCHHSI PEaIbHOTO SIBJICHUS;

OLIEHUBATh BEPOSATHOCTh PEAIbHBIX COOBITUI U SBJICHUN B HECTIOXKHBIX CUTYaLUAX.

TekcToBBIE 3a1aUN

Pemate HecCOXHBIE CIOKETHBIC 3a7a4dl pa3HbIX THUIIOB Ha Bce apu(pMETHUYCCKUE
e CTBUSL,

CTPOHTH MOJIEIIb YCIOBHS 3a7a4M (B BUIC TAOJIHIIBI, CXEMBI, pUCYHKA WJIM YPaBHCHHUS), B
KOTOPOM JIaHbl 3HAUEHHUS JIBYX M3 TPEX B3aMMOCBSI3aHHBIX BEIMYMH, C IIEJIBIO TOHMCKA
pelieHus 3a/1a4u;

OCYIIECTBJISATh CIIOCOO TOMCKA PEIICHHS 33J1a4M, B KOTOPOM PACCYKJIEHHUE CTPOUTCS OT
YCIIOBHS K TPEOOBAHHIO HMIJIH OT TPEOOBAaHHUS K YCIOBHIO;

COCTABJIATH TUIAH PEIICHUS 3a/1a4H;

BBIJICJISITH ATAIbl PEIICHUS 3a/1a4H,

HMHTEPIPETUPOBATh BBIUMCIUTENbHBIC PE3yAbTaThl B 3aJaye, MCCIEIOBATH IMOJy4EHHOE
pelieHue 3a1a4u;

3HaTh Pa3jIMYUe CKOPOCTEH OOBEKTa B CTOSYEH BOJE, MPOTHB TCUCHHSI M 1O TECUYCHHUIO
peku;

peniaTh 3aJ1a4d Ha HaXO0XJACHUE YaCTH YUCIIA M YUCIIA 110 €r0 YacTH;

pemarth 3a7ayu pa3HbIX THMIOB (Ha paboTy, HA MOKYIKH, HA JBUKEHHE), CBSI3BIBAIOIINX
TP BEJTUYMHBI, BBIACIATH 3T BEIMYUHBI U OTHOILLIEHUS MEX1y HUMU;

HaxoJUTh TPOLEHT OT YHUCIa, YUCIO MO MPOLEHTY OT HEro, HaXOAUTh IMPOLIEHTHOE
CHUKEHUE WM MPOUEHTHOE MOBBIIIEHUE BETUYNHBIL;

peniaTh HECIOKHBIE JIOTHUYECKHUE 3aJa4l METOJIOM PACCYKICHUM.

B noBcegHeBHOI KU3HU U IIpU U3YYCHHUU APYTUX ITPEAMCTOB:

BBIJIBUTATh THIIOTE3bI O BO3MOKHBIX MPEIETbHBIX 3HAUEHUSX UCKOMBIX B 33/1a4e BEIUYUH
(menatb MPUKUIKY).

I'eomerpuueckue GUrypsl

OmnepupoBaTh Ha 0a30BOM ypOBHE HOHATHIMH F'€OMETPHUECKUX PUTYD;



® u3BIEKaTh MH(POPMAILIUIO O TEOMETPHUECKUX (PUTypax, MPEICTABICHHYIO HAa YepTexkax B
SIBHOM BHU/IE;
® TPUMEHSATH JJIS PEeIIeHHs 337a4 reoMeTpuuecKue (HakThl, €CIH YCIOBUS UX MPUMEHEHHUS
3aJaHbl B IBHOU (opme;
e pemarh 3aJayd HAa HAXOXKACHHWE TEOMETPUYECKUX BEIMYMH IO oOpasuam Win
JIrOpUTMaM.
B noBceaHeBHOM KU3HU U NIPU U3YYEHUH IPYTUX IPEIMETOB!
® UCNOJB30BAaTh CBOWCTBA TEOMETPHUECKUX (UTYp Ui pemIeHUs THUIIOBBIX 3a/ad,
BO3ZHMKAIOIIMX B CUTYalUsX NOBCEAHEBHOM KU3HU, 3374 IPAKTUUECKOTO COJIEPKaHUSI.
OTtHomeHus
e OnepupoBaTh Ha 0a30BOM ypOBHE MOHSTHUSMH: PaBEHCTBO (uryp, paBHBIC (GHUTYPHI,
PaBEHCTBO TPEYrOJbHUKOB, MapallIeIbHOCTh NMPSAMBIX, MEPHEHAUKYISPHOCTh MPSAMBIX,
YTl MEXAY MPSAMBIMH, IEPIEHANKYIIAP, HAKIOHHAS, TPOESKIUSI.
B noBceaHeBHOM KU3HU U NIPU U3YYEHUH IPYTUX IPEIMETOB!
® CIIOJIb30BAaTh OTHOIIEHUS JUISl PELIEHUs TPOCTENIINX 3a/1a4, BOZHUKAIOLIUX B peaIbHOMN
AKU3HU.
N3mepenus u BeIYUCIICHUS
e BrinonHATH U3MEpEHHe UIMH, PACCTOSIHUNA, BEJIMYUH YTJIOB, C IOMOIIbI0 HHCTPYMEHTOB
JUIS U3MEPEHUH IJIUH U YIJIOB;
® T[puMeHATh (OopMyNbl MepuUMeTpa, IUIOWEAAM M 00beMa, IJIOWAAU TOBEPXHOCTH
OTJIENbHBIX MHOTOTPAHHMKOB IIPU BBIYMCIIEHUSX, KOTJAa BCE JIaHHbIE HMMEIOTCS B
YCIIOBUU;
e npumeHsATh TeopeMmy [ludaropa, 0a3oBble TPUrOHOMETPUYECKHE COOTHOILIEHUS JUIS
BBIUHCIICHUS JUIMH, PACCTOSTHUM, IUIOMIAJEH B MPOCTEUIIINX CIydasiX.
B noBceaHeBHOM KU3HU U NIPU U3YYCHUH IPYTHX IPEIMETOB!
® BBIYMCIITH pPACCTOSHHUSA HAa MECTHOCTM B CTaHAAPTHBIX CHUTyalMsX, IUIOMAIH B
IPOCTEHUIINX CIIydyasiX, IPUMEHATh (OPMYJIbl B IPOCTEHINX CUTYAIUSX B TOBCEIHEBHON
KU3HH.
['eoMeTprueckue nocTpoeHus
e l300paxaTh TUIIOBBIE IUIOCKUE (UIYpbl U (GUIYphl B IPOCTPAHCTBE OT PYKU H C
IIOMOIIBIO HHCTPYMEHTOB.
B noBceaHeBHOM KU3HU U NIPU U3YYCHUH IPYTHX IPEIMETOB!
®  BBINOJIHATh IPOCTEHIINE TIOCTPOECHUS HA MECTHOCTH, HEOOXOAUMBIE B PEAJIbHOM KHU3HH.
I'eomerpuueckue npeodpazoBaHus
e Crpouts Gurypy, CHMMETPUYHYIO JaHHON (UIype OTHOCUTEIBHO OCH U TOUKHU.
B noBceaHeBHOM KU3HU U NIPU U3YYEHUH IPYTUX IPEIMETOB!
® DPAacHO3HaBATh JBIKEHHE OOBEKTOB B OKPYXAIOIEM MHPE;
® pacno3HaBaTh CUMMETPUYHBIC (PUTYPHI B OKPYKAIOIIEM MHpE.
BexTopsl 1 KOOpAMHATHI HA IJIOCKOCTU
e OnepupoBaTh Ha 6a30BOM YpOBHE MOHATUSAMH BEKTOP, CyMMa BEKTOPOB, POU3BEJICHHE
BEKTOpa Ha YUCJIO, KOOPAUHATHI Ha INIOCKOCTH;
e OmnpeaesiATh NPUOIMKEHHO KOOPAWHATHI TOYKU MO €€ M300pakeHUIO0 Ha KOOPIMHATHOM
IIJIOCKOCTH.
B noBceaHeBHOM KU3HU U NIPH U3YYEHUH IPYTUX NIPEAMETOB:
® HCIOJIB30BaTh BEKTOPHI JUISl PEIIECHUs NMPOCTEHIIMX 3aJad Ha OINpEACICHUE CKOPOCTH
OTHOCHUTEIJIBHOTO JIBHKEHUSI.
Hcropus maTemaTHKu
e OnuchiBaTh OTACIBHBIE BBIAAIOIIMECS PE3YNbTATHI, IIOJIYYEHHBIE B XOJ€ DPa3BUTHSA
MaTEeMaTHKU KaK HAyKH;
e 3HAaTh NPUMEPHI MATEMATUYECKUX OTKPBITUN M MX aBTOPOB, B CBSA3U C OTEUYECTBEHHOW U
BCEMUPHOU UCTOPUEH;
® [IOHMMAaTh POJIb MaTEMATHKU B pa3BUTUH Poccuu.



Mertoasl MaTeMaTUKA

BreiOupaTe TOAXOAMIMA M3y4CHHBIA METOJA JUISl PEIICHWS W3YY4EHHBIX THIIOB
MaTeMaTHYECKUX 3a/a4;

[IpuBoguTe  mpuMeppl  MAaTEMaTH4YECKUX  3aKOHOMEPHOCTEH B OKpYXKarouen
I[GflCTBI/ITCJIBHOCTPI 1 IPOU3BCACHUAX UCKYCCTBA.

Buinycxnux nonyuum 603moxcHocms Hayyumscs 8 7-9 knaccax

Dnemenmul meopuu MHoodcecme u mamemamudeckoll 102UKu

Onepuposams ~ noHAmMuAMU.  onpedeieHue, meopemd, aKCUOMA,  MHONMCECMBO,
XapakmepucmuKku — MHOXMCECMEd, — DJIeMeHm  MHOMCeCmed, Nnycmoe, KOHeuHoe U
OecKkoHeyHoe MHOHMCECMB0O, NOOMHONCECMBO, NPUHAONIEHCHOCTb, BKIIOUEHUE, PABEHCMBO
MHOJHCECS,

U3006padtcamov MHONMCECMBA U OMHOULEHIUE MHOXMCECTE C NOMOWbIO KpY208 Jiliepa;
onpeoensames NPUHAONIEHCHOCb DNIeMEHMA MHOHMCECMBY, 00beOUHEHUI0 U Nepeceyenuro
MHOJCECE,

3a0a6amv MHONCECMBO C NOMOWbIO NEPEYUCTEHUS INEMEHMOB, CI08ECHO20 ONUCAHUSL,
onepuposamv NOHAMUAMU. BbICKA3bIBAHUE, UCUHHOCMb U JIOHCHOCHb BbICKA3bIBAHUS,
OmMpuyaHue BbiCKA3LIBAHUN, ONepayuu HAao BbICKA3bIBAHUAMU: U, UIU, He, YCIO8Hble
8bICKA3bIBAHUS (UMNIUKAYUL);

CMPpOUMb BbICKA3bIBAHUS, OMPUYAHUSL 8bICKA3bIBAHUIL.

B nosceonesnou scusnu u npu uzyyeHuu opyeux npeomemos:

Yucna

cmpounib Ueno4Ku yM03a101}0quuﬁ HA OCHO6€ UCNOIb306AHUAL NPABUTI IOCUKU,
ucnojlibzoeambs MHOIHCecmea, onepayuu C  MHoOXMCecmeamu, ux zpaqbuqe(:xoe
npedcmaeﬂeﬁue ONs1 ONUCAHUSL PEAIbHbLX npoyeccos u SAGIeHUl.

Onepuposams NOHAMUAMU. MHONCECMEO HAMYPATILHLIX YUCET, MHONCECME0 UeNblX
yuces, MHOMCeCmeo payuoOHAIbHbIX YUCel, UPPAYUOHATIbHOE YUCTIO, K8AOPAMHbIL KOPEHb,
MHOXHCECMB0 0eliCmBUMeNbHbIX YUCe]l, 2e0MempUYecKas unmepnpemayus HamypaibHbiXx,
YenvlX, payUOHAIbHBIX, OCllCEUMEIbHBIX YUCEe,

NOHUMAMb U 00BACHAMb CMBICT HOZUYUOHHOU 3ANUCU HAMYPATIbHO20 YUCIA,

8bINONIHAMb BLIYUCICHUA, 8 MOM YUCIe C UCHONb308AHUEM HPUEMO8 DAYUOHATLHBIX
B8bIYUCTECHUU,

8bINOIHAMb OKpY2JleHUe PAYUOHAILHBIX YUCe C 3A0aAHHOU MOYHOCMbIO;

CPABHUBAMb PAYUOHAIbHBIE U UPPAYUOHATIbHBLE YUCTA,

npeocmasisiams payuoHaIbHOe YUCIO 8 BUOE OeCAMUUHOU OpooOU

VYIOPAOOUUBAMb YUCIA, 3ANUCAHHbIE 8 BUOE 0ObIKHOBEHHOU U 0eCAMUYHOU OpOoOU;
naxooums HOJ/[ u HOK uucen u ucnonv3osams ux npu peuieHuu 3a0ay.

B noeceonesnotl scuznu u npu usyuenuu opy2ux npeomemos:

NPUMEHSIMb NPABULA NPUOIUNCEHHBIX BbIYUCTICHUL NPU PeUleHUU NPAKmuyeckux 3a0ay u
peuteHuu 3a0a4 Opy2ux yueOHvlX npeomemos,

BbINOIHAMb CPABHEHUE Pe3YIbIMAMO8 8bIYUCICHUL NPU PEeUeHUU NPAKMUYEeCKUX 3a0ay, 8
MOM YUC/Ie NPUOTUINICEHHBIX GIUUCTECHULL,

COCMAsIsims U OYEHUBAMb YUCI0Bble BbIPANCEHUS NPU PEULEHUU NPAKMUYECKUX 3a0a4 U
3a0ay u3 Opyaux yueOHvlX npeomemos;

3anuUcbleams U OKpY2lsimb YUCLOBble 3HAYEHUSI PEeAbHbIX GEIUYUH C UCNOAb308AHUEM
PA3HBIX CUCTEM UBMEPEHUSL.

Toorcoecmsennvle npeodpazosanus

Onepuposams noHamusMU CMEeNneHUu ¢ HAMypaibHblM NOKA3ameem, CmeneHu ¢ Yeiblm
ompuyamenbHbiM NOKA3amenem,

8bINOIHAMb NPEodPA308aAHUSL YENbIX BbIPANCEHULL: 0eliCmEUsi ¢ 0OHOUNEeHAMU (CTIodceHuUe,
gvluumManue, YMHOJNCEHUe), Oelcmeus ¢ MHO20YIeHaAMU (CllodceHue, bluumatue,
VMHOJCEHUE),



BbINOIHAMb PAZLOHCEHUE MHOLOUNEHO8 HA MHOMCUMENU OOHUM U3 CNOCO008. 8blHeceHUe
3a CKOOKY, 2PYINUPOBKA, UCNONb308AHUE POPMY COKPAUJEHHO2O YMHONCEHUSL,

8b10€/IAMb K8AOPAm CYMMbl U pA3HOCMU OOHOYIEHO8;

PACKAA0bI8AMb HA MHOMCUMENU KBAOPAMHBINL  MPEXYleH,

8bINOIHAMYL — NPeoOPA306AHUS  GLIPANCEHUN,  COOEPAHCAWUX — CMENeHU C  Yeablmu
OMpUYamenbHbiMU NOKA3aMeNIMY, Nepexooums Om 3anuUci 6 eude CmeneHu ¢ Yyeibim
ompuyamenbHbiM NOKA3amenem K 3anucu  suoe opoou,

8bLINOIHAMb NPe0OPA308aHUsL. OPOOHO-PAYUOHANLHBIX BbIPANCEHUIL COKpaujerue opoobell,
npusedeHue aneebpauyeckux opooei K oowemy 3HaMeHamenio, ClodceHue, YMHONCEeHUe,
deleHue aneedopauyeckux opoobeti, ozgedeHue aneedpauyeckou 0poou 6 HAmypaibHyO U
Yenyro OmpuyamenbHyo Cmenens,

8bINOIHAMb NPEOOPAZ0BANUSL BLIPANCEHULL, COOEPIHCAUUX KBAOPATHBIE KOPHU,

8bl0eNAMb K8AOpam CyMMbl UNU PA3HOCMU OBYUNIEHA 6 BbIPANCEHUSX, COOEPHCAUUX
K6aopammubvle KOpHU,

8bINOIHAMb NPEOOPAZ0BAHUS BLIPANCEHUU, COOEPAHCAUUX MOOYTb.

B noeceonesnoti scuznu u npu usyuenuu opy2ux npeomemos:

8bINOIHAMb NPeodPaA306aHUs. U OeUCmEUs C YUCTAMU, 3ANUCAHHLIMU 8 CIAHOAPMHOM
guoe;

8bINOIHAMb NPeoOPA308aHUS ANICEOPAUECKUX BbIPANCEHU NPU peuleHUulU 3a0ay Opyaux
VUEOHBIX NPEeOMEMO8.

YPLZGHeHu}l u Hepaesencmea

Onepuposams nouamusMU: YpaeHeHue, HepPa8eHCMeo, KOPEHb YPABHEHUs, peuleHue
HepageHcmed,  PAGHOCUNIbHblE — YPABHEHUs,  001acmv — onpeoeieHusi  YPAaeHeHusl
(Hepasencmaa, cucmemvl YpAGHEeHUL UIU HEPABEHCME),

peuiams JIUHElHble YPABHEHUs U YPABHEHUsl, CBOOUMble K JUHEUHbIM C NOMOUbIO
ModHCOeCmeeHHbIX NPeobpPaA308aHULL,

peuiams Keaopamuvle YPAGHeHUs. U YPAGHEHUs, C800uMble K K8AOPAMHbIM C NOMOUbIO
ModHCOeCmeeHHbIX NPeobpPaA308aHULL,

peutamsb OpoOHO-TUHElHble YPABHEHUSL,

pewiamy npocmetiuiue uppayuonaibhvie ypasuenus euda | f (x) =a, \/ f(x)= \/ g(x)

’

pewams ypasHeHus 8uod xXt=a;

pewams ypasHeHusi CnocoO0M Pa3oNHCeHUst HA MHONCUMENU U 3AMEHbl NePEMEeHHOU;
UCNOB306AMb MeMOo0 UHMEPBALO8 Ol PeueHUss Yeavblx U OpoOHO-PAYUOHATbHBIX
HEepPaseHCcms,

pewams TuHeliHble YPAGHEeHUs U HePABEHCMEA C NaApaAMempamu,

Ppeuams HeCl04CHble K8AOPAMHbIe YPAGHEHUS C NAPAMEMPOM;

Peuams HeCl0NACHbIe CUCMEMbL TUHEIHbIX YPAGHEHUTL C NAPaAMempamu;

Pewams HeCl0NACHbIE YPAGHEHUSL 8 YETbIX YUCLAX.

B noeceonesnotl sxcuznu u npu usyuenuu opy2ux npeomemos:

cocmaenams U pewams JuHeliHvle U Keaopammuvle YPAGHeHUs, YPAGHeHUs, K HUM
c800sUUecs], CUCTeMbl TUHEUHbIX YPABHEHUll, HePABEHCME NPU PeuleHUU 3a0ay Opyeux
VueOHbIX NpeoMemos,

BLINONIHAMb OYEHKY NPABOON0000Us Pe3VIbmamos, NOIYYAeMblX Npu peueHul TUHeuHbIX
U K8AOPAMHBIX YPAGHEHU U CUCTEM TUHEUHbIX YPAGHEHULl U HEPABEHCE NPU pelleHUU
3a0ay Opy2ux y4eOHbIX npeomMemos;

gblOUpames  coomeemcmeylouue YpasHeHus, HepageHcmea Ui ux Ccucmemvl Ous
coCmageHuss MamemMamuieckoli Mooenu 3a0aHHOU PeanbHoll CUMYayu Ul NPUKIAOHOU
3a0auu;



yMemb UHMEPNPEMuUpo8ams NOLYYEHHbIL NPU PEuleHul YPAGHEHUsl, HePABeHCmed Uil
cucmemvl pe3yibmam 6 KOHMeKCme 3A0aHHOU PeanrbHOU CUmyayuu uid NPUKiaoHoll
3a0ayu.

Qyuxyuu

Onepupoeams NOHAMUAMU. PYHKYUOHATbHAS 3A8UCUMOCTb, PYHKYUS, epaghuK GYHKYUU,
cnocoodwvl 3a0anusi YYHKYuY, apeymeHm u 3Hadenue QyHKyuu, obracms onpeoeneHus u
MHOJHCECMBO 3HAYEHUU (QYHKYUU, HYIU QYHKYUU, NPOMENCYMKU 3HAKONOCMOAHCMEA,
MOHOMOHHOCMYb DYHKYUU, YeMHOCMb/HeUemHOCb YHKYULU,
cmpoumyp epaguxu JIUHENHOL, K8AOpAMUYHOou Gynkyuil, 0bpamuoli
NPONOPYUOHATLHOCIU, PYHKYUU 8UOA: y = a + %b y=~x,y=3/x, y=|a|,

X
Ha npumepe K8AOPAMUYHOU (OYHKYUU, UCNOIb308aMb NPeoopa3o8anus epapura
Qynryuu y=f(x) ons nocmpoenus epagukos Gyukyull y = af (kx+b)+c s
COCMAsIAms YPAGHEeHUsL NPAMOU NO 3A0AHHBIM YCIIOBUAM. NPOX00sauell yepe3 08e MouKu
C 3A0aHHBIMU KOOPOUHAMAMU, NPOX0Oaujell uepe3 OAHHYIO MOYKY U NapaileibHOll
OaHHOU NPAMOI;
uccne0o8ams QYHKYUuIo no ee epapuxy;
HAxXo0umov — MHOMCECMBO  3HAYEHUUl,  HYAU,  NPOMENCYMKU  3HAKONOCMOAHCMEA,
MOHOMOHHOCIU K8AOPAMUYHOU (DYHKYUU,
onepuposamv  NOHAMUAMU:  NOCIE008AMENLHOCMb,  apupmemuyeckas npospeccus,
2eoMempuyeckas npoepeccusi;
pewams 3a0a4u Ha apuUPMemudecKyro i 2eoMempuiecKyo npocpeccuro.

B nosceonesnou scusnu u npu uzyyeHuu opyeux npeomemos:

ULTIOCIPUPOBAMb ¢ NOMOWbIO 2PAPUKA PealbHYyI0 3d8UCUMOCTIb ULU NPOYECC No UX
XapakxmepucmuKam;

UCNONb308aMb CBOUCMBA U 2PAPUK KEAOPAMUYHOU (DYHKYUU Npu peulenuu 3a0ay u3
Opyeux yueOHblX npeomMemos.

Texcmosuvie 3a0auu

Pewamsv npocmule u crodxicHbvle 3a0a4u pasHbIX MUNo8, a Makxice 3a0ayu NOGbIUEHHOU
mpyoHocmu,

UCNONb308aMb PA3HbBIE KPAMKUe 3aNUCU KAK MOOeIu MeKCHO8 CIOJNCHbIX 3a0ay O/
NOCMPOEHUsL NOUCKOBOLL CXeMbl U PeuleHlst 3a0ay,

paziuuams Mooeib MeKCma u Mooelb peuleHus 3a0aqi, KOHCMpPYupoeams K O0OHOU
MOOenu peulerusi HeCI0NCHOU 3a0ayu pazuvle MoOeIU MeKCma 3a0adu;

3HAMb U NPUMEHAMb 00a CNOcoba NOUCKA peulerust 3a0ay (om mpebosanus K yClouro u
om ycno8usi K mpebo8anuro),

MOOeUPoB8ams PAcCylcOeHUss Npu NOUCKe PeuleHUst 3a0ay ¢ NOMOWbIO 2pagh-cxemol,
8b10€/1Mb IMANbL PEULEeHUs 3A0aYlU U COOEPICAHUE KAANCO020 dIMand;

yMemb  8blOUPAMb  ONMUMAILHBIL MEeMmOoO peuleHust 3a0ayu U 0CO3HABAMb 8blOOD
MEmooa, paccmMampusams pasiudHble Memoobl, HAX0OUMb PA3Hble PEUeHUs 3a0ayl,
eciu BO3MOINCHO,

AHATUUPOBAMb 3aMPYOHEHUSI NPU PEUEHUU 3A0aY,

BbINOIHAMb  PA3IUYHbIE NPEoOPA306AHUSL NPEONONCEHHOU 3a0ayu, KOHCMPYUpO8amb
HO8ble 3a0ayu U3 OAHHOU, 8 MOM Yucie oopamHble,

UHMEPNPEMUPOBAMb  GLIYUCIUMENbHbIE — Pe3yIbmamsvl 6 — 3adaue,  UCCIe008amb
NOIYYEeHHOE peuleHue 3a0adu;

AHATUUPOBAMb BCEBO3MONCHBLE CUMYAYUU 83AUMHO20 PACNONONCEHUSL O8YX 00BEKMO8 U
U3BMEHeHUe UX Xapakmepucmuk NpU COBMECMHOM OBUMCEHUU (CKOpOCMb, 6peMs,
paccmosiHue) npu peuleHuy 3a0a4 Ha 08uicerue 08yxX 00beKmog KaKk 8 00HOM, MakK U 8
NPOMUBONOLONCHBIX HANPABTICHUAX,

UCCe0068amMb BCEBO3MONCHbIE CUMYAYUU NPU peueHuU 3a0ai HA O08UdCeHue no pexe,
paccmampusams pazmvie CUCHEMbl Omcyema,



pewams pazHooopasHvle 3a0adu «Ha Yacmuy,

pewams u 060CHOBbIBAMb CB0E peuleHue 3a0ay (8b10eNAmb MAmemMamuieckyro 0CHOBY)
HA HAXOMHCOeHUe YACMU YUCIA U YUCIA NO e20 YACMU HA OCHO8e KOHKDPEMHO20 CMbICId
opoou,

0CO3HABAMb U O0OBACHAMb UOSHMUYHOCMb 3A0aY DA3HbIX MUNO0E, CEA3LIEANOWUX MPU
genuyUHbl (Ha pabomy, HA NOKYNKU, HA OBUNCEHUE), BblOeNsamb dMU GeIUYUHbl U
OMHOWIeHUsT MeXHCOy HUMU, NPUMEHAMb UX NpU peuleHuu 3a0ad, KOHCMPYUposamb
cobcmeeHnmble 3a0ay YKA3aHHbIX MUNOG;

871a0emsb OCHOBHbIMU MEMOOAMU PeuleHUsl 3a0ay Ha CMeCU, CNABbl, KOHYEHMPayuu,
pewams 3a0a4u HA NPOYEHMbl, 8 MOM HUCIe, CIONHCHbIE NPOYEHMbl ¢ 0OOCHOBAHUEM,
UCNONBL3YS paA3HbLE CNOCOObI;

pewams 1o2uteckue 3a0aiu pasHblMu Cnocobamu, 8 mom uucie, ¢ 08ymMsa OIOKAMU U C
mpemsi O10KaAMU OAHHBIX C NOMOWbIO MadIuy,

pewams  3a0auu N0  KOMOUHAMOpUKe U Meopuu  6epOosIMHOCMel HA  OCHO8e
UCNONb308AHUSA U3VHUEHHBIX MEMOO08 U 0OOCHOBbIBAMb pelleHUe,

peuams HeCl0HCHbIE 3A0ayU N0 MAMeMAamuyeckol Cmamucmuxe;

061a0emb OCHOBHLIMU MeMOOAMU PeUeHUsl CIOHCEMHbIX 3a0ay: apugmemuyecKull,
aneebpauyeckuil, nepebop 8apuanmos, 2eomempuyeckul, epaguueckuil, NPUMeHsI My Ux 6
HOBbIX NO CPABHEHUIO C U3YYEHHbIMU CUTNYAYUSIX.

B nosceonesnoul scusnu u npu uzyyeHuu opyeux npeomemos:

gvldensimb  NpU  peueHuu 3a0aiy Xapakmepucmuku paccmMampugeaemou 6 3adaue
cumyayuu, OmMIUYHble Om pealbHblX (me, O0m KOMOpPbIX abCmpacuposanucs),
KOHCMpPYUpo8ams HO8ble CUMYayuu ¢ Y4emom dmux Xapakmepucmux, 8 4acmHocmu, npu
peutenuy 3a0a4 Ha KOHYEeHMpayuuy, y4umaolams HIOMHOCHb GeUecmad;

peuiams U KOHCMPYUpPo8ams 3a0a4u Ha OCHOB8E PACCMOMPEHUs PedibHbIX CUMyayuil, 8
KOMOopbIX He mpedyemcs MOYHbIl GbIYUCTUMENbHbIU pe3ylbman,

peuiams 3a0a4u Ha O8UNCEHUE NO peKe, PACCMAMPUBAsL PA3HbIE CUCEMbl OMcYemd.

Cmamucmuka u meopu:t 6€p0}II7’ZHOCm€IZ

Onepuposams nouwsmusamu: cmoadouamsie U Kpyeogvle Ouazpammol, madoauybl OAHHbIX,
cpeodnee apugmemuueckoe, MeOUanHa, Haubobllee U HAUMeHbUlee 3HAUeHUsT 8blOOPKU,
pazmax 8vlOOPKU, OUCHePCUsi U CMAHOAPMHOE OMKIOHeHUe, CIYYAUHAs USMEHYUBOCTb,
uzeneKamov UHpoOpMayuro, NPeoCmMasieHHy0 8 mabiuyax, Ha OUazpammax, epapuxax;
cocmasnisams maoauysl, CMpoums OUAPaAMMbl U cpauKu Ha OCHO8E OAHHBIX,
onepupoeamv  NOHAMUAMU.  (PAKMOPUANL  HUCIA, NEePeCMAHOBKU U  COYEmAaHUs,
mpeyeonvrux Ilackans,

NPUMEHSIMb NPABUILO NPOU3EEOEHUS NPU PEUleHUU KOMOUHAMOPHBIX 3a0a4;

onepupoeamv  NOHAMUSAMU:  CAVYAUHLIL ONbIM, CIYYAUHBLLL  6blOOp, UCHbIMAHUE,
alemMenmapHoe Cayyatinoe coovimue (Ucxood), Kiaccuieckoe onpeoeieHue 6eposmHocmu
CYHAUHO20 COObIMUSL, ONEPAYUU HAO CLYHAUHBIMU COOLIMUAMU,

npeoCcmasisimes UHGOpMayuio ¢ NOMOWbI0 Kpy2oe Jiliepa,

pewams 3a0ayu Ha 8bIYUCIEHUE 8EPOSIMHOCHIU C NOOCYEMOM KOIUYECBA 8APUAHMOE C
HOMOUWbIO KOMOUHAMOPUKU.

B nosceonesnoui sorcuznu u npu uzyuenuu Opy2ux npeomemos:

U361eKamyv, UHMEPNPemuposams U npeobpas08vleamy UHGOpMayuio, NPeocmasieHHyIo 8
mabauyax, Ha OUAzpamMmax, pagurax, ompaxcarowylo CeoUCmsed U XapaKmepucmuku
PeanvHbiX npoYeccos U A61eHUlL;

onpeodenames CMamucmudecKue XapaKxmepucmuku 6bl00poxK no mabauyam, OUazpamman,
epaghuxam, 6bINOIHAMb CPABGHEHUE 8 3ABUCUMOCIU OM Yelu peuleHus 3a0a4l;
OYeHUBamb 6ePOAMHOCHb PEeAlbHbIX COOLIMULL U ABNEHUI.

T'eomempuyeckue gueypuvi

Onepupoeamb NOHAMUAMU ceOMempPU4eCKuUx gbueyp,‘



®  u387€KAMb, UHMEPNPEMUPOBAMb U NPeoOPA306bIEAMb UHPOPMAYUIO O 2e0MEeMPULECKUX
Queypax, npedcmasieHHyI0 Ha YepmedHcax;
® npumeHAmb 2eomempuyeckue Gpakmel O peuleHus  3a0ay, 6 MOM  Uucie,
npeononazanuux HeCKOIbKO WA208 peuleHus;
*  hopmynuposams 6 npoCmeuuux CIyuasx ceoUCmea u NPUsHaKu ueyp;
®  00KA3bIBAMb 2eOMEMPULECKUE VIMBEPHCOCHUSL,
® grademb CMAHOAPMHOU  Klaccuukayuel RNIOCKUX  @ueyp  (MpeyeoivbHUKo8 U
Yemulpexy20bHUKOB).
B nosceonesnoti scuznu u npu uzyuenuu opyeux npeomemos.
®  UCNONB308AMb CBOUCMBA 2eOMemPUYecKUx ueyp 0l peulenus 3a0ad NPaKmuyecKko2o
xapaxkmepa u 3a0a4 U3 CMeHCHbIX OUCYUNTIUH.
Ommnowenus
e Onepuposamv NOHAMUAMU:  PABEHCMBO  Queyp, pasHvle uaypvl, pPAGEHCMBO
Mpey2oIbHUKO8, NAPALIeTbHOCHb NPAMBIX, HEPREHOUKYISAPHOCIb NPIMbIX, Vibl MeHCOY
NPAMbIMU, NEPNEHOUKVAAD, HAKIOHHASA, NPOeKyus, noodoodue gueyp, nodoousie hueypol,
n000OHbBIE MPEY2OSIbHUKU,
* npumensms meopemy Daneca u meopemy 0 npONOPYUOHATLHBIX OMPEIKAX NPU PeuleHUU
3a0ay;
®  Xapakmepuzoeamv — 63AUMHOE  pPACNOJIONCEeHUe NPAMOU U  OKDPYICHOCMU,  08YX
OKPYHCHOCMELU.
B nosceonesnou scusnu u npu uzyyeHuu opyeux npeomemos:
®  UCNONBL308aMb OMHOWEHUS OJIsl peuleHUs 3a0ad, 603HUKAIOWUX 8 PEeaTlbHOU JHCUSHU.
Hzmepenus u svluucienus
o  Onepuposamv npedcmasieHusmMu o ONUHe, NIOWAoU, o0bveme KaK GeIUUUHAMU.
Ilpumensmo meopemy Ilugpazopa, Gopmyner niowaou, odbvema npu peuwieHuu
MHO20ULA208bIX 3a0ali, 8 KOMOPbIX He 8ce OaHHble NpeoCcmdasienvl sI8HO, a mpedyiom
8bIYUCTEHULL, ONepuposams 0onee WUPOKUM KOIUYECMBOM (DOPMYL ONUHblL, HIOWAOU,
00vema, BbIYUCIAMb  XAPAKMEPUCMUKU — KomMOuHnayuil  ¢gueyp  (okpysicnocmei  u
MHO20Y20/IbHUKOB) ~ BbIYUCAAMb — PACCMOSHUA —~ MexcOy  Queypamu,  NpuMeHsmb
mpueconomempuyeckue Gopmynvl Ol 8bIYUCICHULL 6 0oJlee  CIOJNCHBIX  CAVYasX,
NnpPOBOOUMD BbIUUCTIEHUS HA OCHO8E PABHOBENUKOCMU U PABHOCOCMABIEHHOCMIL,
®  11POBOOUMb NPOCMbLE BLIUUCTIEHUS HA 00BEMHBIX MeNax,
*  opmyruposams 3a0ayu HA GbIYUCTEHUE OUH, NIOWAdel U 00bEeMO8 U Peulams ux.
B noeceonesnoti scuznu u npu usyuenuu opy2ux npeomemos:
®  11POBOOUMb GLIYUCIEHUS HA MECTMHOCTU,
® npumeHAmMb QOPMYIbl NPU  BLIYUCIEHUAX 68 CMENCHLIX YYeOHbIX npeoMemax, 6
OKpYdHCcaroueri 0eticmeumenbHOCmu.
I'eomempuueckue nocmpoenus
e Uzo6padxcams ceomempuyeckue pueypsbi H0 MeKCMOo8OMY U CUMBOTbHOMY ONUCAHUIO,
®  C80O0OHO ONEPUPOBAMb YEPMENCHLIMU UHCIPYMEHMAMU 8 HECIONCHBIX CIIYYAsX,
®  GLINOIHAMb NOCMPOEHUS MPEY2OTIbHUKO8, NPUMEHAMb 0MOelbHble MemoO0bl NOCMPOEHUL
YUpPKYieM U TUHEeUKOU U nposooums npocmeriuiue Uccied08aHus Yucia peueHutl;
® u300padicamsv Munogvle NiocKue uesypvl u 00veMHvle meia ¢ NOMOWbIO NPOCHMEUUUX
KOMNbIOMEPHBIX UHCIMPYMEHMOS.
B noeceonesnotl sxcuznu u npu usyueHuu opyaux npeomemos:
®  GLINONHAMb Npocmeuwue NOCMPOeHUs HA MeCMmHOCMU, HeobXooumvle 8 pealbHOU

HCU3HU,
®  OyeHUuBamv pazmepsl PeabHbIX 00bLEKMO8 OKPYHCAIOUWE20 MUpA.
IIpeobpazosanus

o  Onepuposamv noHamuem OSUNCEHUS U NPeodpa3o8anus N000OUs, 81a0emv npuemamu
nocmpoenus @Queyp ¢ UCNOIb308aAHUEM OBUNCEHUN U Npeodpazosanuil. noooodus,



NpUMeHsAMb NOJYYeHHble 3HAHUSA U ONblM NOCMPOEHULl 8 CMENCHLIX NpeomMemax u 8
PEANbHbIX CUMYAYUAX OKPYIHCAIOUE20 MUPA,

cmpoums  ueypy, NOO0OHYIO OAHHOU, NOAL308AMBCA  CEOUCMBAMU NOO0OUS  OJA
000CcHOBaHUS CBOUICME uyp;

NPUMEHAMb CEOUCMBA 08UNCEHUU OJisl NPOBEOeHUs. NPOCMEUUUX 000CHOBANULL CBOUCME

Queyp.

B nosceonesnoti scuznu u npu uzyuenuu opyeux npeomemos.

NPUMEHAMb  CBOUCMBA  OBUNCEHUU U NPUMEHAMb No0oOue O0as NOCMPOeHul U
8bIYUCTEHULL.

BeKmopbz u KOOp()LlHCZWlbl Ha njaockocmu

Onepuposams NOHAMUAMU  GEKMOP, CYMMA, PA3HOCMb GEKMOPOs, NpousseoeHue
BEKMOPA HA HUCLO, V20N MeXNCOy BEeKMOpaMu, CKAIAPHOE NpoussedeHue 6eKmopos,
KOOPOUHAMbL HA NAOCKOCMU, KOOPOUHAMbL 8eKMOPA;

BLINOIHAMb OCUCMEUSL HAO BEeKMOPAMU (CLOJdCEHUe, BbIYUMANUe, YMHONCeHUe HA YUCTO),
BLIMUCTAMb CKANAPHOE NPOU3BeOeHUe, ONpedeisimb 6 NPOCMENUUX CLYUASIX V20T MeNCOY
BEKMOPAMU,  BLINONHAMb PA3NONCEHUE GEKMOpd HA COCMASsowue, NPUMEHsMb
NOJYYeHHble 3HAHUS 8 (Qu3UKe, NOIb308AMbCS (QOPMYIOU GLIYUCLEHUS PACCMOSHUS
MeAHCOY MOUKAMU NO UBBECHMHBIM KOOPOUHAMAM, UCHOIb308AMb YPAGHEHUs Gueyp 0
peuteHus 3a0ay;

NPUMEHAMb  8EKMOPbL U  KOOPOUHAMbL Ol PEeUleHUsl 2eOMempuyecKux 3a0ay Ha
8bIMUCTEHUE ONUH, V2ll08.

B nosceonesnoui scuznu u npu u3yueHuu opy2ux npeomemos.

UCNONb308aMb NOHAMUSL B6EKMOPO8 U KOOPOUHAm O/ peulenus 3a0ay no gusuxe,
eeoepaguu u opyeum y4eOHbIM npeomMema.

Hcmopuﬂ mamemamurku

Xapakmepus’oeamb 6KIA0 GbZaGIOI/L;LDCC}Z mamemamukos 6 paseumue mamemamurku u
UHBIX HAYUYHbLX 06]1616’71’161:2,'
nOHUMAmMb pojlb MamemamuKu 6 paseumuu Poccuu.

Memoowr mamemamuxu

Ucnonvsyss  uszyuennvle  memoowvl,  NposoOums  OOKA3AMENbCMEO,  BbINOJHAMb
onposepoicenue;

8bIOUPaAMb U3VHEHHble Memoobl U UX KOMOuHayuu OJisi peuleHus MamemamuieckKux
3a0ay;

UCNONIb306AMb  MamemMamuyeckue 3HAHUs OM  ONUCAHUSL — 3AKOHOMEPHOCmell 8
OKpYHCcaroueri OeticmeumelbHOCMu U NPOU3BEOCHUSIX UCKYCCMEA,

npuUMeHsimsb npocmetiuiue nPoOSPaAMMHbIE CPEOCMEAd U INEKMPOHHO-KOMMYHUKAYUOHHbLE
cucmemvl NPU peteHul Mamemamuyeckux 3a0ad.

2. Copepsxkanue y4eOHOr0 nmpeaMmera.
MaremaTuka
CognepxaHue KypcoB MaTeMaTUKH 5—6 KiIaccoB, anreOpbl U reoMeTpun 7—9 KiaccoB

O6’LC,[[I/IHCHO Kak B HCTOPHUYCCKH CJIOKUBHIUCCA JIMHUU (LII/ICJ'IOBaH, anre6pa1/1qe01<a;1,
reoOMETpHUICCKas, (I)YHKI_[I/IOHaJIBHaSI 151 ,Z[p.), TaK U B OTHOCHUTCIBbHO HOBBLIC (CTOX&CTI/I‘IGCKaH

JINHUS,

«peajibHaA MaTeMaTI/IKa»). OT)IeJ'IBHO IMPEACTABJICHbI JIMHUA CHOXKCTHBIX 3a/1ay,

HUCTOpHUYCCKAd JIMHUA.

DeMEeHTBl TEOPUU MHOKECTB M MaTEMAaTU4ECKOM JIOTUKU
Cornacao ®I'OC ocHoBHOrO 001I€ro 00pa3oBaHMsl B KypCc MaTeMaTHKH BBEJIEH pazfel

«.HOTI/IKE[», KOTOpBIﬁ HC IpcArojaract JOIMOJHUTCIbHBIX YaCOB HA U3YUCHUU U BCTPAMUBACTCA B
Ppa3jiIniHbIC TEMbI KYPCOB MATCMATHKU U I/IH(bOpMaTI/IKI/I U MPeABApACTCA O3HAKOMJICHUCM C
QJICMCHTaAMU TCOPUU MHOKCCTB.

MHoXecTBa U OTHOIIICHHUS MCXKYy HUMHU
MHO)KCCTBO, XapaKTCPpUCTUICCKOC CBOMCTBO MHOKCCTBA, 3JICMCHT MHOKCCTBA, ITYCTOC,

KOHCYHOC, OCCKOHEUYHOE MHOYECTBO. ITogMHOXKECTRO. OrHomeHne MNPpUHAJICKHOCTH,



BKJIIOYCHHS, PABEHCTBA. DJIEMEHThI MHOXKECTBA, CIIOCOOBI 3aJ]aHNsi MHOXKECTB, paclio3HaBaHHE
IIOJAMHO>KECTB U JIEMEHTOB OJJMHOXECTB C UCII0JIb30BAHUEM KpPYroB Jiiiepa.

Onepanuu HaJ MHOKECTBAaMHU

[lepeceuenne u 0ObeTMHEHNE MHOXKECTB. Pa3HOCTh MHOXKECTB, JONOJHEHNE MHOYKECTBA.
WuTepnperanus onepauuii HaJ MHOKECTBAMHU C TIOMOILBbIO KPYroB Didepa.

DNEMEHTHI JTIOTUKH

Omnpenenenue. YTBepxkaeHUS. AKCHOMBI U TeopeMbl. JlokazarenbcTBo. Jloka3zaTeabCTBO
oT nmpoTuBHOTO. Teopema, oOpaTHas qaHHOU. [IpumMep U KOHTpIpUMED.

Bricka3biBanus

HctuHHOCTD M JI0)KHOCTh BbICKa3bIBaHUs. CIIOKHBIE M IPOCThIE BbICKA3bIBAHUS.
Onepauuy HaJ BbICKAa3bIBAHUSAMHU C MCIOJb30BAHMEM JIOTMUECKUX CBS30K: M, WIH, HE.
VYcioBHbIE BbICKA3bIBaHUSI (MMIUIMKALIHN).

Coneprkanne Kypca MaTeMaTUKHU B 5—6 Kitaccax

HarypanbHble uncna u Hynb

HarypaneHblii psx uymcenmn u  ero cBoicrBa. HarypampHOe YHCIO, MHOXKECTBO
HaTypaJIbHbIX YHCEN U €ro CBOKCTBA, N300pakeHHe HaTypajIbHbIX YMCEN TOUKaMH Ha YHCIOBOM
npsiMoM. Mcnosib30BaHMe CBOMCTB HATypaIbHBIX YUCEN MPH PEIICHUH 3a1a4.

3anuch M 4YTEHHWE HATypaJlbHbIX uucen. Paznuuume Mexay mudpod U YHUCIOM.
[To3umonHast 3anMch HaTYypaJIbHOIO YHCIIA, IOMECTHOE 3HaYeHHE LUQPBI, pa3psiibl U KIIACCHI,
COOTHONIIEHUE MEXJIy JBYMS COCEIHMMH pa3psAIHbIMU €IWHHUIIAMH, YTEHUE M 3aluch
HaTypaJbHbIX YUCE.

Oxpyrienne HaTypanbHbIX uncen. Heo6xoaumocts okpyrienus. [lpaBuno okpyrieHus
HaTypaJbHbIX YUCEI.

CpaBHeHME HATypalbHBIX 4Kcell, cpaBHeHne ¢ ynucioMm 0. [loHaTre o cpaBHEHHH 4MCell,
CPaBHEHHE HATypaJIbHBIX YUCEI OPYT C IPYTOM U C HYJIEM, MaTeMaTU4eCKasl 3alluCh CPABHECHHUH,
CroCoObI CpaBHEHUS YHCEIT.

JlelicTBUs ¢ HATYpaIbHBIMU YiciaaMu. CI0KE€HUE ¥ BBIYUTAHUE, KOMIIOHEHTBI CII0KCHUS
U BBIYUTAHMS, CBSI3b MEXKIYy HUMH, HAaXOXACHHE CYMMBI M Pa3HOCTH, U3MCHCHHE CYMMBI U
Pa3HOCTH NIPH U3MEHEHUH KOMIIOHEHTOB CJIOKCHHS X BBIYMTAHUS.

YMHOXEHHE U JAEICHHE, KOMIIOHEHTBl YMHOJKCHUS W JACICHUS, CBA3b MEKIY HUMH,
YMHOXEHHE U CJIOXKEHHE B CTOJOUK, JEJIEHHE YIOJKOM, IPOBEpKa pe3yibTaTa ¢ MOMOLIbIO
IPUKUJIKU U 0OpaTHOTO EHCTBHUS.

IlepemecTuTenbHBIE M COYETATEIBHBIA  3aKOHBI  CIOXKCHMS W YMHOXCHMS,
pacrpeeInTeNIbHbI 3aKOH YMHOXKEHUS OTHOCUTEIIBHO CIIOKEHUS, 0O0OCHOBAaHUE aJIrOPUTMOB
BBITIOJIHEHUS apU(PMETUYECKUX JEHCTBUM.

Crenenp ¢ HaTypaJbHBIM IIOKa3aTeJIeM. 3alUCh YWCIA B BHJE CYMMBI pa3psOHbIX
ClIaracMbIX, IOPSJOK BBIINOJHEHUS [JEHUCTBUI B BBIPAXKCHMSX, COAEP)KAIUX CTEIEHb,
BBIYMCIICHUE 3HAYEHUI BBIPKECHUM, COIEPIKALIUX CTEIICHb.

Yucnosele BbIpaKEHUs. YUCIOBOE BBIPAXEHHE U €r0 3HAYEHUE, NOPSAJOK BBIIIOJHEHUS
JIENCTBUN.

Henenne ¢ ocratkoMm. JlemeHue ¢ OCTaTKOM HAa MHOKECTBE HATypaJIbHBIX YHCEI,
CBOJMCTBA JIeIEHUs ¢ OcTaTKOM. [IpakTnyeckue 3a1auu Ha I€JIEHHE C OCTaTKOM.

CBoiicTBa M MpU3HAKK AETUMOCTH. CBOMCTBO JEIMMOCTH CYMMBbI (Pa3HOCTH) Ha YHUCIIO.
[Ipusnaku nenumoctu Ha 2, 3, 5, 9, 10. IIpuznaku nenumoctu Ha 4, 6, 8, 11. JlokazarenbcTBO
IIPU3HAKOB JEIMMOCTHU. Pellenne npakTUUeCcKuX 3a/1a4 ¢ IPUMEHEHUEM NIPU3HAKOB JEITUMOCTH.

Pa3noxxeHne udncna Ha IPOCTbIE MHOXKHUTENU. [IpocThie M COCTaBHBIE UYHMCIA, PELIETO
Oparocdena. PasznokeHne HaTypaJbHOTO YHCIAa HAa MHOMKUTENH, PA3JIOKEHHE Ha MpPOCThIE
MHOHUTenH. KonudecTBo penutenell 4uclia, aJrOpUTM PA3JIOKEHHsS 4YHUCIIA Ha IPOCThIE
MHO>KHUTEIN, OCHOBHAs TeOpeMa apu(pMeTHKH.

AnreOpandeckne BblpaxeHus. lcmonb3oBannme OykB [uis 0003HAueHHs] YHUCED,
BBIUMCIIEHUE 3HAUEHHMs aireOpauyeckoro BbIPAKEHHUS, NPUMEHEHHE ainreOpandyecKux
BBIpQXKEHUH A 3amUCH  CBOMCTB  apudMmeTHueckux  JAEHCTBUI, mpeoOpazoBaHMe
anreOpandecKux BhIPAKEHHH.



Jlenutenu u KpaTHbBIE. J|enuTenb u ero CBOMCTBa, OOIIMI JeuTeNb ABYX U 0ojee uuced,
HanOOoJIBIINKA OOIIMK NeTUTENb, B3aUMHO IPOCTHIE YHCIIa, HAX0XKJICHHEe HAauOoJbIIero o0mero
nenutens. Kpatnoe u ero cBoiicta, oOmiee kpaTHOe IBYX U OoJiee 4rcen, HauMeHblee olriee
KpaTHOE, cocOoObl HAXOXK/JICHNSI HAUMEHBIIIEro O0IIEro KpaTHoro.

Hpobu

OObikHOBeHHBIE npobu. Jlomsd, 4acTe, ApoOHOE umcio, ApoOb. JpobHoe umcio Kak
pesynbrar neneHus. [IpaBuibHBIE W HENpaBUJIbHBIE ApoOHM, cMemaHHas ApPoOb (CMemaHHOe
YHUCIIO).

3anuch HaATypaJlbHOTO YHWCliIa B BHJAE JpoOM € 33JaHHBIM 3HAMEHATeJeM,
npeoOpa3oBaHre CMEUIAHHOW JpoOU B HETIPABHIIBHYIO IPOOL 1 HA00OPOT.

[IpuBenenne apoOeii k oOmemMy 3HamMmeHaTeln0. CpaBHEHHE OOBIKHOBEHHBIX JIPOOCH.

CrnoxeHne W BblUMTaHWE OOBIKHOBEHHBIX JpoOeil. VYMHOXEHHE | JIeJICHUE
O0OBIKHOBEHHBIX JAPOOEiH.

Apudmernueckue AeMCTBUS CO CMEIIAHHBIMU JIPOOSIMH.

Apudmernueckue AeMCTBUS C IPOOHBIMU YHCIAMHU.

CriocoObl parioHaIM3auK BBIYMCIEHUH U UX IPUMEHEHHUE NP BBINOJIHEHNUU AEHCTBUH.

Hecstuunbie npobu. llemas m apoOHas yactu gecatuyHoil npo6u. IIpeoOpazoBanue
NECSITUYHBIX JpoOeil B 0ObIKHOBEHHBblE. CpaBHEHHME JAeCATUYHBIX JApobOel. CroxxeHue u
BBIYMTAHUE JECATUYHBIX ApoOei. OKpyrieHue AecITUYHBIX ApoOel. YMHOXKEHHE U JIeeHHe
necATUYHBIX JpobOei. [IpeoOpazoBaHne OOBIKHOBEHHBIX JApOOEH B JECATUYHBIE IPOOH.
Koneunbie 1 6ecKOHEUHbIE AECSITHYHBIC APOOH.

Otnomienne nByX uucen. Macmrtab Ha tutane u kapre. [Ipomopmuu. CoiicTBa
MIPONOPLUIA, IPUMEHEHUE TIPOIIOPLMI M OTHOIIEHUN IPU PEIICHUH 3a/1a4.

Cpennee apudmernyeckoe uyucen. Cpeanee apudmernyeckoe JBYX  YHCEI.
N3obpaxenne cpemHero apu(pMETHYECKOTO JBYX 4YHCEN Ha YHCIOBOM mpsmMoi. Pemienne
IIPAKTUYECKUX 3a]a4 C MPUMEHEHUEM cpeHero apupmernueckoro. CpenHee apupmeTHyeckoe
HECKOJIbKUX YHCEN.

[Ipouentsi. IlonsTHe mnpoueHTa. BblYucCIeHHE NPOLUEHTOB OT YHMCIA M 4YHUCia IO
U3BECTHOMY IIPOLIEHTY, BBIP@KEHHE OTHOLIEHUS B IMpOLEHTax. PelleHne HeCIoKHBIX
IIPAKTUYECKUX 3a]1a4 C IPOLIEHTaMH.

Huarpammel. CrosibuaTble M KpYroBble auarpaMmsbl. I3BiedeHue uHpoOpManuu u3
auarpamm. M3o0paxxeHue quarpaMM 0 YMCIOBBIM JAHHBIM.

Panmonanssele yncna. [TonoxuTenbHble U OTpULIATENIbHBIE YHCIA.

N3obpaxenne umcen Ha 4YUCIOBOW (KoopauHaTHOM) mpsiMoi. CpaBHEHHE YHCEIL
Mopayns  umcna, reoMeTpudeckas — HMHTeprnperanuss MoAyias  uucna.  JledcTBus ¢
MOJIOKUTEIBHBIMU U OTPULIATEJILHBIMU YHCIaMU. MHOXECTBO LIETBIX YHCEN.

[lonstue o panuoHanbHOM uMcie. [lepBuuyHOe mpeacTaBIEHHE O MHOXECTBE
panMoHanbHbIX yKcen. JleHCTBUS ¢ palliOHATbHBIMU YHCIaMHU.

Perienne TekcToBBIX 3a1a4

EnvHunel u3MepeHui: UIMHBL, IUIOIAAM, OOBEMa, MacChl, BPEMEHH, CKOPOCTH.
3aBUCUMOCTH MEXJy €IUHHIAMU H3MEPEHHMsS KaKIOW BEJIMYMHBL. 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMs, PACCTOSHUE; NPOM3BOJIUTEIBHOCTb, BpeMs, paboTa; LieHa,
KOJIMYECTBO, CTOUMOCTb.

3ajaun  Ha Bce apudMeTHdyeckue JeicTBUA. PelieHue  TEKCTOBBIX — 3ajay
apupmeTnueckuM crnocobom. Hcmosb3oBaHue TaOmUI, CXeM, YepTexel, IPYyrux CpeaAcTB
IIPEJICTABJICHMS IaHHBIX IIPU PELLIEHUH 3a0a4U.

3aauun Ha JBUKEHUE, pabOTy M MOKYNKU. PerleHne HECNOXKHBIX 3a7a4y Ha JBUKCHUE B
IIPOTUBONOJIOKHBIX HAlPABJIEHUAX, B OJHOM HAlpaBJICHUH, JIBUKEHHUE 110 PEKE 110 TEUYECHUIO U
NpOTHB TeueHus. Pemienue 3aqay Ha coBMecTHYIO padoty. [Ipumenenue npo0Gei npu perieHuu
3az1ad.

3ajaud Ha 4acT, JOJM, MPOLEHTHI. PereHne 3a1ady Ha HaXO0XKIEHUE YacTHU 4YUCHIA U
qyciia 1Mo ero yactu. PemieHuwe 3agad Ha NMpoLEHTH U 1osd. [IpumeHeHune mpomopuuii npu
pEILIeHNH 3aay.



Jlormueckue 3anauu. PernieHue HECIOXKHBIX JIOTMUECKUX 3ajad. PemieHue j10rudeckux
3a]1a4 ¢ MOMOIIBIO TpadoB, TAOIHII.

OCHOBHBIE METO/IbI pEIIEHHs TEKCTOBBIX 331a4: apu(METHYECKHA, Iepedop BapuaHTOB.

Harnsannas reomerpusi.

@urypsl B oOKpyxkatomeM mupe. Harmsiiasle npeacraBieHus o Gpurypax Ha IIOCKOCTH:
npsimasi, OTpE30K, JIy4, YroJl, JJoOMaHasi, MHOTOYTOJIbHUK, OKPYXHOCTb, Kpyr. UeTbIpeXyroJIbHUK,
MPSIMOYTOJIbHUK,  KBajpart. TpeyronbHuK,  BUABl  TpeyrojpHUKOB.  [IpaBuiibHbIE
MHOTOYTOJIbHUKH. V300pakeHrne OCHOBHBIX reOMeTpruiecKkux Guryp. BzanmHoe pacronoxxeHue
JIBYX IMpSIMBIX, JIBYX OKPYKHOCTE€H, NIpPSIMOM M OKpPYKHOCTH. JUIMHA OTpe3Ka, JIOMaHOM.
Enununne! n3mepenus uimHbl. 1loctpoenue oTpe3ka 3a1aHHOM uiMHbL. Bunel yrios. ['pangycHas
Mepa yria. MiamepeHue u nocTpoeHue YrioB ¢ OMOLIBI0 TPAHCIIOPTUPA.

[lepumerp wmHOTOyYrOoNbHUKA. [loHATHE ™IOMmAAM (GUTYPHI; EIUHHUIBI W3MEPEHHUS
wiomaay. Ilnomane npsMoyrosbHuKa, KBajgpara. [IpubnnxeHHoe U3MepeHue IIoaau Guryp
Ha KJjeTtyaToil Oymare. PaBHOBenukue Gurypsl.

Harnsanuele mpenctaBieHHst O HPOCTPAHCTBEHHBIX (uUrypax: KyO, Mapaesenumnes,
npu3Ma, nupamuja, map, cpepa, KoHyc, LminHap. M3o0paxeHne nmpocTpaHCTBEHHBIX (QUIYP.
[Ipumeprl cedennit. MHororpanHuku. I[IpaBuibHbIE MHOTOrpaHHHMKHW. IIpumeps! pa3BepTOK
MHOTOTPaHHUKOB, LIMJIMHAPA U KOHYCA.

[Tonsarue o6bema; enuaUIBI 00beMa. OOBEM TPSIMOYTOJIBHOTO MapajuieNienuesa, Kyoa.

[lonsitue o paBencrtBe ¢uryp. LleHTpanbHas, oceBas M 3€pKalbHas CHMMETpHUH.
N300paxkeHne CHMMETPUYHBIX QUTYD.

Pemenne npakTuyeckux 3aaad ¢ IPUMEHEHUEM IPOCTENIINX CBONCTB QUTYP.

Hctopus matemaTuku

[TosiBnenue uugp, Oyxs, nepornndos B mpolecce cueTa U pacupeeieHus MPoIyKTOB Ha
Hpesuem bmmxknem Boctoke. CBsasb ¢ HeonmuTruueckoil peBoronuei.

Poxnenne mectuaeciTepuyHOnd cucTeMbl cuuciieHus. [losiBieHne necaTuyHOM 3amucu
qucell.

Poxnenue u pazsutue apudmernku HatypanbHbeix yucen. HOK, HOJI, nmpocTeie uncna.
Pemero Dpatocdena.

[losiBneHne Hyns M OTPULIATENBHBIX YKMCETI B MaTeMaThke JpeBHOCTU. Ponb /InodanTa.

[ouemy (—1)(—1) =+1?

Hpoou B BaBumone, Erunte, Pume. OtkpbiTHE necaTuuHbIX ApoOeit. CrapuHHBIS
cuctembl Mep. JlecaTuunbie ApoOu U MeTpudeckas cucrema mep. JI. Maruunkuii.

Coneprxanue Kypca MaTeMaTUKH B 7-9 kiaccax

Anrebpa

Yucna

PaunonaneHbie uyncna. MHOXKECTBO pallMOHaNbHBIX 4ucesl. CpaBHEHUE pallMOHAIbHBIX
yycen. JlelcTBus € panMOHaIbHBIMM 4YMciaMmu. llpencraBieHue panMOHANBHOTO YHCIA
JECSITUYHOM IPOOBIO.

WUppaunonansbusle uucna. llonstue wuppauumonansHoro uucia. Pacno3naBanue

uppanroHanbHbIX yncel. [IpumMepsl gokazarenscTB B anredpe. MppaunoHaabHOCTh Yucia \/5 .
IIpumenenue B reomeTpun. CpaBHEHUE UPPALMOHAIBHBIX YHcel. MHOXKECTBO AEUCTBUTEIbHBIX
qucel.

ToxnecTBeHHbIE TPe0Opa3oBaHUs

UucnoBble u OyKBEHHBIE BBIpaKEHHUS. BblpakeHne ¢ nepeMeHHOHl. 3HaueHue
BbIpaxkeHus. [logcTaHOBKA BBIpa)KEHUI BMECTO IEPEMEHHBIX.

Iensle BelpaxkeHus. CTeneHb C HaTypalbHBIM IIOKa3aTEJIEM U €€ CBOMCTBA.
[IpeoOpa3oBaHus BEIp@KEHUH, coIepKaIllMX CTENEHU ¢ HAaTypaJIbHBIM Moka3ateneM. OTHOUIIeH,
MHOTO4JIEH. JIefiCTBHS ¢ OAHOYJIEHaMU M MHOTOYJICHaMU (CIIOKEHHE, BBIYUTAHUE, YMHOKEHHUE).
@opMysbl COKpAIIEHHOIO YMHOJKEHUS: pa3HOCTb KBaJpaTOB, KBAJApaT CyMMBbl U Pa3HOCTH.
PaznoxxeHne MHOTOYJIEHa Ha MHOXXHUTENM: BBIHECEHHE OOIIero MHOXHTENS 3a CKOOKH,



IPYNIUPOBKA, NPUMEHEHHE (OPMYT COKpAIIEHHOTO YMHOXEHHsA. KBaapaTHbId TpexduiieH,
pa3ioKeHue KBaJpaTHOIO TPEXWIEHA Ha MHOXKUTEIH.

JpoOHo-pannoHanbHble BhIpakeHus. CteneHs ¢ nenbM nokasatenem. [IpeoOpasoBanue
JIPOOHO-JTMHEWHBIX BBIPAKEHUHN: CIOXKEHUE, YMHOXXCHHUE, JelieHue. AnreOpandeckasi JpoOb.
JlomyCcTHMBIE 3HAYEHHUs MEPEMEHHBIX B JPOOHO-pallMOHATBHBIX BhIpakeHHUAX. CoxparieHue
anrebpanveckux Apobei. [IpuBeneHue anreOpandeckux ApoOei K oOIieMy 3HaMEHATElro.
JleiictBust ¢ anredOpanvyeckUMH JApoOsSMHU: CIIOKEHUE, BBIUUTAHHE, YMHOXKEHUE, JIECJICHHE,
BO3BEJ/ICHUE B CTEIICHb.

[IpeoOpazoBaHue BRIpAKEHHH, COACPIKALINX 3HAK MOTYIIS.

KBanpatHele kopHH. Apudmernyeckwii KBaapaTHBIH KopeHb. lIpeoOpasoBanue
BBIPAKEHUH, COJEpkKAIIUX KBaJpaTHbIe KOPHU: YMHOKEHUE, JEJIEHUE, BBIHECEHUE MHOKUTEIS
U3-TI0/] 3HaKa KOPHS, BHECEHHE MHOKUTEJIS TI0]] 3HAK KOPHSL.

VYpaBHEHHUS U HEPABEHCTBA

PaBenctBa. YucioBoe paBeHcTBO. CBOMCTBA UHCIOBBIX pPAaBEHCTB. PaBeHCTBO ¢
IIEPEMEHHOM.

VYpaBHeHus. Ilonstme ypaBHeHMss M KOpHSA ypaBHeHus. llpencraBimenume o
PaBHOCUJIBHOCTH ypaBHeHHUH. OOnacTh omnpeneneHuss ypaBHEHHs (00JacTh JOMYCTUMBIX
3HaYEHUI NepeMeHHON).

JIuneliHOe ypaBHEHHME M €ro KOpHH. PelleHne nMHENHHBIX ypaBHEHMH. JIMHeWHOe
ypaBHEHUE ¢ MmapameTpoM. KoamdyecTBO KOpHEW JTMHEMHOTO ypaBHEHHMs. PelieHue JIMHEHHBIX
YPAaBHEHUH C MTapaMeTPOM.

KBagpatHoe ypaBHeHue u ero kopHu. KBangpatHsle ypaBHeHHs. HenosHble kBagpaTHbIe
ypaBHEHUA. JIMCKpUMHMHAHT KBaJApaTHOro ypaBHeHHsA. PopMmyna KOpHEW KBaJgpaTHOIO
ypaBHeHus. Teopema Buera. Teopema, oOpartHas Teopeme Buera. Pemenue kBaapaTHBIX
YpaBHEHUN:UCIIONb30BaHUE (POPMYIIBI Ui HAXOXKICHUSI KOpHEH, TpaduuecKuil METO | peleHus,
pasioKeHUEe Ha MHOXHUTEH, TOAOOP KOpHEH ¢ MCroJib3oBaHuEeM TeopeMbl Buera. KommuectBo
KOpHEH KBAaJpaTHOIO YpPaBHEHHs B 3aBUCHMOCTHM OT €ro JIWCKpUMHHaHTAa. bUKBajgpaTHbIe
YpaBHEHUs. YpaBHEHUs, CBOJUMBIC K JIMHEWHBIM M KBaJpaTHbIM. KBajpaTHbIE ypaBHEHHUS C
apaMeTpOM.

JpoOHO-panioHabHbIE  ypaBHEHHUsA. PemeHne mpocTedmmx  ApOoOHO-TMHEHHBIX
ypaBHeHUH. Pemenne qpoOHO-paninoHaIbHBIX YpaBHECHUH.

MerTo1pl perieHnst ypaBHEHUN: METO/IbI PaBHOCHIIBHBIX MTPE00pa3oBaHUi, METO] 3aMEHBI
nepeMeHHoH, Tpaduueckuit Meroia. Vcmonb3oBaHME CBOWCTB (QYHKIMH TIPH  PEIICHUH

ypasrenuii.ITpocreiine MppalUOHANbHbIC YPAaBHEHHS BHAA ./ f (x) =a, \/ f (x) = \/ g (x)

.YpaBHEHHUS BUIA X'=a .YpaBHEHHUS B LIEJIbIX YHUCIIAX.

Cucrembl ypaBHEHUW. YpaBHEHHE C JBYMs IepeMEHHbIMU. JIMHEHHOEe ypaBHEHHE C
nByMsi miepeMeHHbIMH. [IpsiMas kak rpadudeckass WHTEpHpETalus JIMHEHHOTO YPaBHEHUS C
nByms iepeMeHHbIMU. [loHsiTHEe cucTembl ypaBHeHM. Pemenue cuctemsl ypaBHeHH. MeToabl
pElIeHUs CHCTEM JIMHEHHBIX YpaBHEHHM C ABYMs MEPEMEHHBIMU: rpaQuuecKuil METOMd, METOM
CJIOKEHHUSI, METOJ] IOJICTAHOBKHU. CUCTEMBI JINHEWHBIX YPABHEHUN C TApPaMETPOM.

HepaBenctBa. UucnoBbie HepaBeHCTBA. (CBOICTBa YHMCIOBBIX HepaBeHCTB. IIpoBepka
CIIPAaBENINBOCTU HEPABEHCTB IIpUM 3aJaHHBIX 3HAYEHHUSX IMepeMeHHbIX. HepaBeHcTBO ¢
nepemenHoi. Ctporue W HecTporue HepaBeHcTBAa. (OnacTh ompeneneHUs HEpaBEHCTBA
(oOmacTh MOMYyCTHMBIX 3HAYeHUI TepeMeHHoM).Pemenne nuHeitHbIX HepaBeHCTB.KBaapaTHOe
HEPABEHCTBO U €ro pemieHus. Perenue KBaapaTHBIX HEPABEHCTB: HUCIOJIb30BAHUE CBOMCTB U
rpaduka KBaApaTUYHOW (YHKIMHM, METOJ WHTEPBAJOB. 3alHCh pEHICHHUs KBaJIPaTHOTO
HepaBeHCTBa. Pelienue 1ensix u 1poOHO-palliOHATBHBIX HEPABEHCTB METOJIOM HHTEPBAJIOB.

Cucrembl HepaBeHCTB. CHUCTEMBI HEPABEHCTB C OJHOUM mepeMeHHoW. Pemenue cucrem
HEPaBEHCTB C OJJHOW MEPEMEHHON: JIMHEHHBIX, KBaJApPAaTHBIX. M300pakeHne pelieHus CUCTEMbI
HEPABEHCTB Ha YMCJIOBOU MPAMON. 3aMKUCh PEIICHUsI CUCTEMbl HEPABEHCTB.

DOyHKIMU



[Monsitne Qynxuuu. JlekapToBbl KOOpAWHATHI Ha IwiockocTH. DopmupoBanue
MPEJCTaBICHUNA O METAaNpeJIMETHOM IMOHATHU «KOOpAMHATHI». CrocoObl 3ajaHus (PYHKIIHIA:
aHAUTHYECKUH, rpaduueckuii, Tabmuunelid. ['papux ¢Gynxmum. Ilpumepsr  QyHKIMA,
MOJIy4aeMbIX B TPOIIECCE MCCIEAOBAHUS PA3IMYHBIX PEAbHBIX MPOIECCOB M PEIICHHs 3a1ad.
3nayenne ¢yHKIuH B Touke. CBoicTBa (yHKIMHA: OONACTh ONpEAENCHUs, MHOKECTBO
3HAYCHUH, HYJIH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, YETHOCTH/HEYETHOCTh, IPOMEKYTKU
BO3pacTaHus U yObIBaHWs, HaMOOJIbIIIEe M HAaMEHbIIIee 3HaYeHus1. VccnenoBanue (GyHKIUH 110
ee rpaduky. [IpencraBnenne 06 acumnroTtax. HempepbsiBHOCTH QyHKIMN. Kycouno—3amaHHbIe
byHKINH.

JIuneiinas ¢ynkumsa. CBoiicTBa u rpaduk JIuHEHON QyHKIMH. YTiI0BOM K0ddduiment
npsimoii. Pacnonokenune rpaduka aMHEHHOW (QYHKIMM B 3aBHCHMOCTH OT €€ YIJIOBOTO
KodduurenTa u cBobomHoro wiena. Haxoxxaenne kod>(GUIMEHTOB JTUHEHHOW (DYHKIUU TI0
3aJJaHHBIM YCJIIOBHSM: TPOXOXKACHUE TMPSIMON uYepe3 JBe TOYKH C 33JaHHBIMU KOOPIHMHATAMH,
MIPOXO0XKACHHE MPSAMOM Yepe3 JAHHYIO TOUKY U MapauIeIbHON JaHHOW MPSMOMN.

Ksagpatuunas ¢ynkuus. CpoiictBa u rpaduk KBaapaTudHou (yHKIMU (mapaboiia).
[TocTpoenue rpaduka KkBagpatnyHOM (QyHKIMH MO0 ToukaM. HaxoxeHue Hynel KBaapaTUYHON
GyHKIMU, MHOXXECTBAa 3HAYCHHWH, TPOMEXKYTKOB  3HAKOMOCTOSIHCTBA, IPOMEKYTKOB
MOHOTOHHOCTH.

k
OO6parnast mponopuroHanbHOCTh. CBOMCTBA GyHKIIMKU Y = — . ['unepboa.
by

I'paduku pynkuwmii. [IpeobpazoBanue rpapuka GyHKIUM y = f(x) Ui OCTPOCHUS
rpaguKoB QYHKINH BUIA y = of (kx+b)+c -

£ y=~/x,y=x, y=|x-
x+b

[TocnenoBarenbHOCTH H  mporpeccuu. YucnoBasg mociaeqoBaTenbHOCTh. [IpumMepsl
YHCJIOBBIX TOCHeAOBaTeNbHOCTEH. beckoHeuHble MocnenoBaTenbHOCTH. Apudmernyeckas
nporpeccusi u ee cBoiicTBa. ['eomerpuueckas nporpeccusi. opmyna oOIero 4jaeHa U CyMMbI n
MEePBBIX  WICHOB  apu(METHYECKOW W  TEeOMETpHUYecKoil  mporpeccuit.  Cxonsmascs
reoMeTpHuecKas Mporpeccusi.

Pemenne TekcTOBBIX 3a7a4

3amaun  Ha Bce apudMeTHUeckue JeWcTBUsA. PellleHne  TEKCTOBBIX — 3ajad
apudmernyeckum crnocobom. Hcrmonb3oBaHue TaONMIl, CXEeM, 4YEpPTEKEH, APYIHMX CpEICTB
MIpE/ICTaBJICHUS IAHHBIX IPU PELICHUU 3a1a4H.

3amaun Ha ABWXKEHUE, paObOTy M MOKYNKHA. AHAIM3 BO3MOXHBIX CUTyallUid B3aUMHOIO
pacrosiokeHus: 00bEKTOB MPH UX JIBUKEHUH, COOTHOIICHHSI 00bEMOB BBIIIOJIHAEMBIX pabOT MpH
COBMECTHOH padoTe.

3ajauu Ha 4acTH, JOJM, IPOLEHTHI. PelieHne 3a1ady Ha HAXOXKJEHUE YAcTH 4ucia U
yycia 1no ero yactu. PemieHuwe 3amad Ha mpoleHThl U aonau. [IpumeHeHHe mpomopruil mpu
pElIeHUH 3a/ay.

Jlormueckue 3amauu. Pemienue normueckux 3ajnad. PemieHue noruyeckux 3adad C
MOMOIIIbIO TpadoB, TaOIHII.

OcHOBHBIE METOJIBI PEIICHHs] TEKCTOBBIX 3a/ad: apu(PpMETHUECKUU, anredpandeckuii,
nepebop BapuaHTOB. [lepBUYHBIE TpPENCTaBICHHUS O JAPYrUX METOJaxX pelleHus 3aaad
(reomeTpuyeckue u rpaguueckue METOIbI).

Craructuka u Teopus BEpOSATHOCTEMN

Cratuctuka. TabnuuHoe W Tpaduyeckoe TMpPENCTaBICHHE NaHHBIX, CTOJIOYaThie U
KpYroBbl€ JMarpaMMbl, Tpaduku, NPUMEHEHHE [uarpaMM U TpaduKOB [ ONHCAHUS
3aBUCHMOCTEH pEalbHbIX BEIWYWH, W3BJICUeHHE WHGOpMAlUKW W3 TaONUIl, aUarpamMm M
rpadukoB. OmnucaTeNnbHbIE CTATUCTUYECKHE T[IOKa3aTeM YHCIOBBIX HAOOpOB: CpeaHee
apudmernueckoe, MeaMaHa, HauOOJbIlee M HaWMEHbIEe 3HA4YCHUsA. Mepbl paccerBaHUS:
pa3max, JUCHepcHs U CTaHAAPTHOE OTKIOHEHHE.

I'padukn pyHKIMH y =g+



CnyvaiiHas M3MEHYMBOCTb. V3MEHUMBOCTH INpu HU3MepeHMsX. Pemaromue mnpasuia.
3aKOHOMEPHOCTU B U3MEHYMBBIX BEJINYMHAX.

Caydaiineie coObITHS. CiydaiiHble OTBITHI (IKCIIEPUMEHTBI), SIIEMEHTapHbIE CIy4aiiHbIe
coObiTust  (Mcxonel). BeposrtHoctn snemeHTapHbIX coObITHHA. COOBITHS B CIIy4aiHBIX
HKCIIEPUMEHTAX U OJArONMpUATCTBYIOIIME YJIEMEHTapHbIe COOBITHS. BeposTHOCTH CiydailHBIX
coObiTuil. OmNBITBI ¢ PaBHOBO3MOXKHBIMU 3JI€MEHTapHBIMU coObITusIMU. Kiaccuueckue
BEPOSATHOCTHBIE OIBITHI C HCHOJB30BAaHWEM MOHeET, KyOukoB. [IpencraBienme coObITHH C
MOMOINBI0 auarpamMm OJitniepa. [IpoTHBOMONOXKHBIE COOBITHS, OOBEAMHEHUE U TepEeCceUCHHE
coopituii. IlpaBuno cnoxenus BepositHocTed. Crywainenii  BeiOop. [IpencraBnenme
JKCTIIEpUMEHTa B BHJE JAepeBa. HeszaBucumbple COOBITHS. YMHOXKEHHE BEPOSTHOCTEH
He3aBUCUMbIX coObITHH. [locnenoBarenbHble He3aBUCHUMBbIE HclbITaHus. llpencraBieHue o
HE3aBHCHMBIX COOBITUSX B KU3HU.

OnemeHTbl KOMOMHATOpUKH. [IpaBUIO yMHOXXEHHUS, MEPECTaHOBKHU, (aKTOpHaj 4ducia.
Coueranus u uncio coueranuil. @opmyna uncna coueranuid. TpeyronbHuk [lackans. OneITh ¢
OOJIBIIMM YHCJIOM PAaBHOBO3MOJKHBIX 3JIEMEHTAPHBIX COOBITUN. BbluncieHne BeposTHOCTEW B
OMbITaX ¢ NPUMEHEHHEM KOMOMHATOPHBIX (popmyn. Vcnbitanus bepuymnu. Ycnex u Heyaaya.
BepositTHocTH cOOBITHH B cepun ucnbITaHUN bepHymim.

CnyvaiiHple BeNWYMHBI. 3HAKOMCTBO CO CIIydYalHbIMM BEJIMYMHAMU Ha MpHUMEpax
KOHEUYHBIX JUCKPETHBIX CIy4alHbIX BEIMYMH. Pacnpenenenne BeposTHOCTEH. MaremMaTrndeckoe
oxuganue. CBolicTBa MareMaTH4eckoro oxxkugaHus. IloHaTHe O 3aKoHE OOJBIINX YHCEIL.
N3mepenue BeposTHOcTel. [IpuMenenne 3akoHa OOJIBIINX YUCET B COIMOJIOTHH, CTPAXOBaHUH,
B 3/IpaBOOXpaHEHUH, oOecrieyeHH 0e30MacCHOCTH HaceIeHUs B UYPE3BbIYAHBIX CUTYaAIUSAX.

I'eomerpus

I'eomerpuueckue purypol

Qdurypsl B TeOMETpUM M B OKpyXkawmeMm Mupe. [eomerpuyeckas Qurypa.
@dopMHUpOBaHUE MPEACTABIEHUH O METanpeIMETHOM NOHATHM «purypa». Touka, auHuS,
OTpE30K, MpsiMas, Jyd, JIOMaHas, IJIOCKOCTb, Yroj, OMCCEKTpHUca yIjla U €€ CBOWCTBA, BH[bI
yIJI0B, MHOTOYrOJIbHUKH, Kpyr.OceBasi cumMMmeTpus reomerpuueckux ¢uryp. lLlentpanbnas
CUMMETpPHSI TEOMETPUYECKUX (PUryp.

MHOroyroibHUKA. MHOTOYTOJIbHUK, €ro 3JIEMEHThl M €ro CcBoMcTBa. Pacrno3HaBaHue
HEKOTOPBIX MHOTOYTOJIBHUKOB. BBINyKJIbIE M HEBBINYKIbIE MHOTOYroJbHUKH. lIpaBuiibHBIE
MHOTOYT'OJIbHUKH.

TpeyronsHuku. BbicoTa, MeauaHa, OUCCEKTpUCa, CpEOHsS JIMHUS TPEYTrOJIbHUKA.
PaBHOOEIpEHHBIM TPEYroNbHUK, €ro CBOWCTBA W NMpPHU3HAKK. PaBHOCTOPOHHHI TpPEyrojabHUK.
[IpsiMmOyronpHbINA, OCTPOYrOJbHBIM, TYNOYIOJBHBIA  TPEYroJIbHUKU. BHemHue  yrisl
TpeyrojpHuka. HepaBeHCTBO TpeyrojbHUKA.

YersipexyroapHuky. [lapamienorpamm, pomO, NpsSMOYTOJIbHUK, KBajpaT, Tparerus,
paBHOOenpeHHas  Tpaneuusa. CpoilcTBa W NIpU3HAKW — HapamienorpaMma,  pomoa,
IIPSIMOYTOJIbHUKA, KBaJpara.

OxpyxHOCTb, Kpyr. OKpyXHOCTb, KpYI, MX JIEMEHTbl M CBOMCTBA; LICHTPAJIBHBIE U
BlMcaHHble yribl. KacarenbHass M cekyllas K OKPYKHOCTH, MX CBOWCTBAa. BrmcanHbele un
ONMCAHHBIE  OKPYXHOCTH  JUIsl  TPEYrOJBHUKOB,  YETBIPEXYIOJBHUKOB,  IPABHIIBHBIX
MHOTOYT'OJIbHUKOB.

I'eomerpuueckue ¢Gurypsl B mpocTpaHcTBe (0ObeMHbIE Tena). MHOTOTpaHHHMK U €ro
71eMeHThl. Ha3BaHMs MHOTOTpaHHMKOB C pa3HBIM IIOJIO)KEHHEM M KOJIMYECTBOM TIpaHEM.
[lepBuuHBIE peACTAaBICHUS O MUpaMUe, Mapajulenenunene, npusme, chepe, mape, MWIMHAPE,
KOHYCE, UX JIEMEHTax U MPOCTENIINX CBOMCTBAX.

OtHowenus

PaBenctBo ¢Quryp. CBoiicTBa paBHBIX TpeyrojbHUKOB. [IpH3HaKM paBeHCTBa
TPEYTrOJIbHUKOB.

[TapannensHOCTh NpsAMBIX. [Ipu3Haku M CBOMCTBAa NapajUIENbHBIX NPSAMBIX. AKCHOMa
napajuiensHocTd EBrinaa. Teopema daeca.



Ilepnenpukynspusie npsamele. [Ipsamont yrou. Ilepnenaukyisap k npsamoi. HaxnonHas,
npoekuus.  CepenuHHBIM — NEpHEHAUKYIAp K  oTpe3ky. CBoilcTBa M NpU3HAKHU
NEPIEHIUKYIIIPHOCTH.

[Tonobue. IIponopumnonanbHbe OTpe3ku, mopodue ¢uryp. IlogoOHbIE TpeyroJbHHUKH.
[Tpusznaku moxoOus.

B3anmHoe pacronoxeHue npsMond U OKPYKHOCTH, IByX OKPY>KHOCTEH.

W3mepeHus u BBIYMCIICHUS

Bennuunel. [lonsatue Benmmuunel. muHa. M3mepeHue mMHbL. EXMHHALBL U3MepeHUs
JMHbL. BennunHa yrina. I'pagycHas Mepa yria.

[lonsiTe o muomanu miIockoM ¢urypsl u ee cBoiicTBax. M3mepenue muomaneil.
EnuHuner naMepeHus miomaim.

[IpencraBnenne 06 oobemMe 1 ero cBoiicTBax. M3mepenne oobema. EquHuUIBI H3MepeHus
00BEMOB.

N3mepenus u BeranciaeHus. THCTpyMEHTBI 111 U3MEPEHNUN U IOCTPOEHUM; U3MEPEHUE U
BBIYMCIIEHUE YIJIOB, JUIMH (paccTosiHui), miuomanei. TpuroHomerpuueckue QpyHKIUU OCTPOro
yria B MPSMOYTOJIbHOM TpeyrojibHHKe TpuroHomerpuueckue QYHKUUM TYNOro yrija.
Beluncnenue  3JI€MEHTOB  TPEYrOJIBHMKOB € MCIOJIB30BAHUEM  TPUTOHOMETPHUYECKHUX
cooTHomeHUH. PopMyIbl MJIOMIAAN TPEYTOJbHUKA, MMApalIeIoOTpaMMa M €r0 YacTHBIX BHJIOB,
(GbopMyInbl JUIMHBI OKPYKHOCTH U IUlomagu kpyra. CpaBHEHHE W BBIYMCIIEHHE IUIOLIAICH.
Teopema [Tudaropa. Teopema cunycoB. Teopema KOCHHYCOB.

Paccrosnusa. PaccrossHme Mexnay Toukamu. PaccrosHMe OT TOYKM 10 TMPSIMOU.
Paccrosane mexny purypamu.

I'eomerpuueckue nocrpoeHus. I'eoMeTpuUeCcKne MOCTPOEHUS JUISA HILIIOCTPALUHU
CBOMCTB reoMeTpuUecKux Guryp.

NHCTpyMEeHTHl IS  TOCTPOCHWM: UUPKYJIb, JMHEHKa, yrojbHUK. [Ipocreitmme
MIOCTPOEHMSI LIUPKYJIEM W JIMHEHKOW: MOCTPOCHHWE OUCCEKTPUCHI yIJa, MEPHEHIUKYIspa K
IIPSIMOM, yIJIa, PABHOTO JaHHOMY,

ITocTpoeHMe TPEYrOIBHUKOB 10 TPEM CTOPOHAM, ABYM CTOPOHAM U YIUIy MEXAY HUMH,
CTOpPOHE U ABYM IPUIICKAINUM K HEH yriaMm.

Jlenenue oTpe3ka B JaHHOM OTHOLICHMH.

I'eomerpuueckue npeodpazoBaHus

IIpeoOpazoBanus. Ilonsrtue mnpeoOpasoBanusa. IlpencraBieHne o MeTanpeaMETHOM
NOHATUY «rpeoOpazoBanue». [lonobdue.

JBuxenus. OceBass M LIEHTpalIbHAasi CUMMETPHS, MOBOPOT U IApaJUICNIbHBIN IIEPEHOC.
KoMOuHammu n1rxeHui Ha IIIOCKOCTH U UX CBOMCTBA.

BekTopel 1 KOOpAMHATEI HA IIIOCKOCTH

Bekropel. Ilonsatne Bekropa, AEHCTBHA HaJ BEKTOPAMM, UCIOJIb30BAHUE BEKTOPOB B
¢bu3uKe, pazaokKeHne BEKTOpa Ha COCTABIISAIONLINE, CKAJIIPHOE POU3BEICHHE.

Koopaunatsl. OCHOBHBIE NOHSTHSI, KOOPAUHATHI BEKTOPA, PACCTOSIHUE MEXAY TOUKAMU.
Koopaunatsl cepeinHbl 0Tpe3Ka. Y paBHeHUs GuUryp.

[IpumeHeHrEe BEKTOPOB M KOOPAMHAT Ul PEIIEHUS MPOCTEHIIMX TIE€OMETPHUYECKUX
3azad.

Hcropusa maremaTuku. BO3HMKHOBEHME MAaT€MAaTHMKM KaK HAayKH, OTallbl €€ Pa3BUTUS.
OcHoBHBIE pa3enbl MaTEMATHKU. Brlnatoniyecss MaTeEMaTHKU U UX BKJIaJ B Pa3BUTHE HAYKH.

beckoHEYHOCTh MHOXKECTBA MPOCTHIX yucen. Uucia u JUIMHBL OTpe3KoB. PanuoHanbHbie
yucna. [TorpeOGHOCTB B MpparnoHanbHbIX yncnax. [lkona Iudaropa

3apoxzaeHue anreOpsl B Henpax apudmeruku. An-Xopesmu. Poxzaenue OyKkBeHHOMU
cumBosuky. [1. @epma, @. Buer, P. [lexapt. Mcropus Bonpoca o HaxoxAeHUH GOpMyTT KOpHEH
anreOpandeckux ypaBHeHHMH creneHel, 6onpmmx yerbipex. H. Tapranes, k. Kapnano, H.X.
Abenb, D. INanya.

[TosiBnenne MeTojia KOOPJHMHAT, IMO3BOJIAIONIETO MEPEBOAUTH T€OMETPHUECKIE OOBEKTHI
Ha s3bIk anreOpel. [losiBnenue rpadukoB ¢ynkumid. P. [lexapr, II. ®epma. Ilpumeps
Pa3JIMYHBIX CUCTEM KOOPAMHAT.



3anava Jleonapmno [Tuzanckoro (dubonauun) o kponukax, uncia @uboHauyu. 3agaya o
maxmMaTHou 1ocke. CXoAMMOCTh F€OMETPUUECKOM IMPOTrPEeCcCuu.

Hcroku Teopuun BEpOSTHOCTEM: CTpaxoBoe A€o, azapTHblie urpsl. 11. depma, b.Ilackans,
. bepuynnu, A.H.Konmoropos.

Ot 3emnenenusi k reomerpud. [Iudarop u ero mkomna. Panec, Apxumen. Ilnaton u
Apucrotrens. [locTpoeHHe IpaBUIIBHBIX MHOTOYTOJIBHUKOB. Tpuccekuus yria. Ksazgparypa
Kpyra. YaBoenue kyba. Mcropus umcna m. 3osoroe ceuenue. «Hauana» EBknupma. JI Diinep,
H.N.JTo6aueBckuii. cTopus nsTOrO MocTysiara.

I'eomerpus u uckyccrBo. ['eomeTpruyeckue 3aKOHOMEPHOCTU OKPYKaIOIIEr0 MHUpA.

ActpoHomus U reomeTpus. UTo M Kak y3Hanmu AHakcarop, JparocdeH u Apucrapx o
pasmepax Jlynsl, 3emimu u Connua. Paccrosaust ot 3emmu ao Jlynsr u Connna. M3mepenue
paccrosiHug ot 3emiu 10 Mapca.

Ponp poccuiickux yudeHbix B pa3BuTuu Matematuku: JI. Oitnep. H.U. JlobaueBckuid,
[1.J1.Yeb6nmmieB, C. KoBanesckas, A.H. Koimmoropos.

Maremaruka B pazsutuu Poccun: Iletp I, mkona MareMaTndeckux U HaBUTAllKAX HAYK,
pasButue poccurickoro ¢uiora, A.H. Kpsuto. Kocmuueckas nporpamma u M.B. Kenppi.



3. TemaTH4eckoe NJIAHUPOBAHUE C YUETOM KOJMYECTBA YACOB, OTBOAUMBIX HA M3yUYeHHE KAXKI0i TeMbl Y4eOHOI0 MpeiMeTa
MaremaTuka 5—6 kiaacc

5 knacc — 170 uacos(us pacuéma 5 uacos 8 neoeiio)

Konuuecmeo
Ne n/n Tema, pazoen, ypok waCOs OcHogHble 31emenmol codeprcanus 00pa30eanus

Tema 1. BBogHOE mOBTOpEHUE Kypca MaTeMaTUKH HadallbHOM 1IKOJIBI (44aca)

1. HarypaneHblie uncina. JleicTBus ¢ 1 HarypanbHO€ 4nCi0, MHOKECTBO HATYPAJIBHBIX YHACEI U €r0 CBOMCTBA,
HAaTypaJbHBIMU YUCIAMHU n300pakeHNe HaTypaJIbHbIX YHCEJl TOUKAaMU Ha YUCIOBOM IPSIMOM.

2. Apudmernueckue AeMCTBUS C 1 HarypanbHoe 4ncio, MHOKECTBO HATYPAJIBHBIX YHCET U €r0 CBOMCTBA, Paznnuune
HAaTypaJbHBIMU YUCIIAMHU Mexay uudpoit u yucinom. [lozunnonHast 3anuch HaTypaJIbHOTO YKCIIa, IOMECTHOE

3HA4YCHUEC I_II/I(prI, paspaabl U KJIaCChbl, COOTHOIICHUE MEXKAY ABYMA COCCIHUMU
PaspAAHBIMA €CAUHUIAMU, YTCHUC W 3allMCh HATYPAJIbHBIX YUCEIT

3. Bxoanas koHTposbHAS paboTa 1 HarypanbHoe unciio, MHOKECTBO HaTypajbHbBIX YHCEN U €ro CBOiCTBa, Paznuune
Mexay uudpoit u yucinom. [lozunmonHas 3anuch HaTypaJlbHOTO YKCIIa, IOMECTHOE
3HaYeHHe HUQPBHI, pa3psabl U KJIACChl, COOTHOLLIEHNE MEXKY ABYMS COCETHUMU
pa3psAIHBIMU €IUHUIAMH, YTEHUE U 3aIIMCh HATypaJIbHbIX YUCEI

4. AHan3 BXOJHOW KOHTPOJIBHOM 1 OCHOBHBIE TOHATHUS TEMEL.
paboThI
Tewma 2. Harypanbsabie uncna (21 yac)
5. Psg HaTypanbHbIX yucen 1 Onucanue cBOMCTBA HaTypalbHbIX UyKces. BepHoe
MCI0JIb30BaHUE B peYM TEPMUHBL: U(dpa, YUCIIo,
6. Psn HaTypanpHBIX Yncen 1 [To3umonHas 3anuch HaTYpPaIbHOTO YKCIIA, IOMECTHOE 3HAUeHUE UG PbI, pa3psbl

" KJIaCChl, COOTHOIICHUE MCK Y ABYMS COCCIHUMU Pa3pPAJHbIMU €AUHHUIIAMU,
YTCHUC U 3alIMCh HATYPAJIbHBIX YHUCCII

7. Psan HaTypaJIbHbIX YUCCII 1 [To3unmonHas 3anuck HaTypaJbHOT'O YHCJIa, IOMCCTHOC 3HAUCHUC I_[I/I(bpbl, paspsabl
" KJIACChl, COOTHOICHUEC MCIKIY ABYMS COCCAHUMU PA3ZPAIHBIMU CAUHUIIAMU,
YTCHUC U 3allMCh HATYPAJIbHBIX YHUCCII

8. Hudpsl. decsatuunas 3anuch 1 [To3urmonHast 3anuch HaTYpPaIbHOTO YHCIIA, IOMECTHOE 3HAaUeHHE U PBI, pa3psIbl
HATypaJIbHBIX YHCEI Y KJIACChl, COOTHOILIEHUE MEXKY JBYMSI COCETHUMU P3PS AHBIMUA €IMHULIAMH,
YTEHHE U 3alHMCh HATYPAIbHBIX YHCET
9. Hudpsl. decatuynas 3auch 1 HarypanbHoe 4ncino, MHOKECTBO HaTypaJIbHbIX YHCE U €r0 CBOMCTBA,
HATypaJIbHBIX YHCEI M300pakeHre HaTypallbHBIX YHCeNl TOYKaMU Ha YUCIOBOM NpsiMoii. Mcronb3oBaHue

CBOMCTB HaTypaJIbHbIX YUCCIT IPU PCIICHHUU 3a1a4.




10. Hudpsr. [ecarnynas 3anuch HarypanbHO€ 4nciio, MHOKECTBO HATYPAJIBbHBIX YHACEI U €r0 CBOMCTBA,
HaTypaJbHBIX yucen BxoaHoun n300pakeHre HATYPAIbHBIX YHCENl TOYKAaMHU Ha YUCIOBOM mpsiMoii. Micnonp3oBanue
KOHTPOJIb(15-20 MuHyT) CBOMCTB HATypaJIbHbIX YHUCEJI IPU PEIICHUH 3a]1a4.

11. Ortpe3sok. [Inuna orpeska Ourypsl B okpyxaromieM mupe. Harnsaneie npeacraBieHus o purypax Ha

IUIOCKOCTH: MpsIMasi OTPE30K

12. Otpesok. [lmnHa oTpe3ka Pacnio3naBath Ha yepTexax, pUCYHKax, B OKPY>KaIOIIEM MUPE FT€OMETPUUECKYIO

13. Otpe3ok. [InnnHa otpeska ¢urypy: orpe3ox. [IpuBOIUTE IPUMEPHI aHAJIOTOB OTPE3Ka B OKPYKAIOIIEM MHPE

14. Otpe3sok. [Inuna otpeska N3mepenue orpe3koB. CTpOUTH OTPE3KH 3alaHHOM JUIMHBI C TOMOLIBIO TMHEWKH U

LUPKYJIS.

15. [Inockocts. Ipamas. JIya N300pakeHne ocHOBHBIX reoMeTpuueckux ¢puryp. Harnsanele npencraBieHus o

¢urypax Ha MiI0CKOCTHU: MpsiMasi, OTPE30K, JTy4
16. IInockocts. Ipsamas. Jlya Pacnio3naBate Ha yepTe)kax, pUCYHKaxX, B OKPYKAIOIEM MUPE F€OMETPUUYECKHE
17. [Inockocts. Ipsamas. JIya ¢Gurypsl: 1yd, miI0cKocThb. M300pakars reomeTpruyeckie GUrypsl Ha KJIeT4aToi
Oymare.

18. [lkama. KoopanHatHbIi 1y4 HarypanbHO€ 4ncino, MHOKECTBO HAaTYPAJIBbHBIX YHACE U €r0 CBOMCTBA,
n300pakeHe HaTypaJIbHbIX YHCENl TOUKaMH Ha YHCI0BOU npsiMoi. CpaBHEHHE
HaTypaJIbHbIX YHCET

19. [lkama. KoopauHatHbIi 1y4 N306paxeHne 0OCHOBHBIX reoMeTpruecKux Guryp. Harnsaasle npeactaBieHus o
(¢urypax Ha IIOCKOCTH: IIpsiMasi, OTPE30K, JIyd

20. [Ixana. KoopauHaTHbIN J1y4d UuTath 1 3aMKUCHIBATh HATYPAJIbHBIE YUCIIA, ONPEACIATh 3HAUMMOCTh YUCIA,
CPaBHMBATh U YNOPANOYUBATH UX.

21. CpaBHeHME HATypalbHBIX YUCET HarypanbHoe uncino, MHOKECTBO HaTypaibHbIX. CpaBHEHHE HATYpaJIbHBIX YHUCEI
[TonsiTHie O CpaBHEHUU YHCEN, CPABHEHUE HATYypPaJIbHBIX YUCEI JPYT C APYTOM H C
HyJIeM, MaTeMaTH4eCcKas 3al1MCh CPAaBHEHUM, CLIOCOOBI CPABHEHUS YU CET

22. CpaBHEHHUE HATypaJIbHBIX YUCEI HatypanbHoe 4nciao, MHOKECTBO HaTypasbHbIX. CpaBHEHUE HATYpaIbHBIX YUCEI
[TonsiTvie O CpaBHEHUU YKCENl, CPABHEHUE HATYypPaJIbHBIX YUCEI JPYT C APYTOM H C
HyJIeM, MaTeMaTH4ecKas 3allMCh CPABHEHUM, CLIOCOOBI CpaBHEHUS uucel. ETuHuLIb]
U3MEPEHUI: JUIMHBI, IUIOIAA1, 00beMa, MacChl, BPEMEHH, CKOPOCTH. 3aBUCUMOCTH
MEX1y €IMHUIIAMU U3MEPEHUSI KaKJIOM BEJIMYMHBI.

23. CpaBHEHHNE HATypaJIbHbBIX YUCEI HarypanbHoe uncio, MHOKECTBO HaTypalbHbIX. CpaBHEHHE HATypabHBIX YHCET
ITonsiTHie O CpaBHEHUU YKCEN, CPAaBHEHUE HATYypaJIbHBIX YUCEI JPYT C APYTOM H C
HyJIeM, MaTeMaTH4ecKas 3alliCh CPAaBHEHUM, CIOCOOBI CpaBHEHUS uucel. ETuHUIIbI
U3MEPEHUH: JUIMHBI, TUIOIAAN, 00beMa, MacChl, BPEMEHH, CKOPOCTH. 3aBUCUMOCTH
MEX1y €IMHUIIAMU U3MEPEHMSI KaXKJI0M BEJTMYMHbI

24. IToBTOpEHME U cucTEMATU3ALUS O06061UTH TPUOOPETEHHBIE 3HAHUS, HABBIKUA M YMEHUs 1o TeMe «HaTypanbHbie
y4eOHOT0 MaTepuana YHCIIA.

25. KonTponsHas padbota Nel mo teme IIpoBepka OCHOBHBIX OHATHH U HAaBBIKOB 10 TeMe «HarypanbHble ynciay




‘ «Harypasbnabie yncna»

Tewma 3. CioxeHure U BBIYMTaHUE HATYpaIbHBIX uyncen (334aca)

26. CrnoxxeHue HaTypaJIbHBIX YHCET. 1 CnoxeHue ¥ BBIYUTaHUE, KOMIIOHEHTHI CJII0KEHUS U BBIUUTAHUS, CBSI3b MEXKTY
CBoiicTBa ClIOXKEHUs HUMHU, HaXOXKJICHUE CYMMBbI U Pa3HOCTHU, U3MEHEHUE CYMMBI U Pa3HOCTH IIPU
M3MEHEHUY KOMIIOHEHTOB CJIOKEHUS U BEIYUTAHMSL.
217. CrnoxxeHue HaTypaJIbHBIX YHCET. 1 CrnoxeHue ¥ BBIYUTaHUE, KOMIIOHEHTHI CJIIOKEHUS M BBIUWTAHUSI, CBSI3b MEXKTY
CBoiiCcTBa CIIOXKEHUS HHUMHU, HaXOXKJICHUE CyMMbI U Pa3HOCTH, U3MEHEHUE CYMMBI U PA3HOCTH IIPU
M3MEHEHUY KOMIIOHEHTOB CJIOKEHUS U BHIYUTAHUSL.
28. CrnosxeHune HaTypaibHBIX YUCEIL. 1 [lepemecTuTenbHBINA U COYETATEIBHBINA 3aKOHBI CIIOKEHUS, 000CHOBaHUE
CBoiicTBa CIIOKEHUS AJITOPUTMOB BBITIOJTHEHUS apU(PMETUUECKUX JCHCTBUN.
YucnmoBoe BhIPAKEHHUE U €r0 3HAYEHHUE, MOPSAI0K BBINOJHEHUS JeiCcTBUM. Perenue
TEKCTOBBIX 33J1a4 apU(PMETHIECKUM CIIOCOOOM.
29. CrnoxxeHue HaTypaJIbHBIX YHCET. 1 YucmoBoe BhIPAKEHHUE U €r0 3HAYEHHE, MOPAIOK BBITIOJHEHUS JeUCTBUNA. EMMHUIBI
CBolicTBa CI0KEHUS W3MEPEHHI: IJTUHBI, I0IIa i, 00beMa, MacChl, BPeMEHH, CKOPOCTH. 3aBHCUMOCTH
MEXKy €AUHULIAMHU U3MEPEHUS KaKI0M BeIMYMHbBI PeleHne TeKCTOBBIX 3a71a4
apuPMETHUYECKUM CIOCOOOM.
30. Brluntanne HaTypajgbHBIX YUCEN 1 HucnoBoe BBIpaXKEHUE M €T0 3HAYEHUE, NOPSJIOK BBINIOJHEHHUS IEHCTBHIL.
31. Brruntanne HaTypajabHBIX YUCEN 1 O60cHOBaHUE ANTOPUTMOB BBIMOJTHEHHS apu(METHUECKUX JeHCcTBUN. BrinonHenue
BBIYMTAHUS
32. Brruntanue HaTypaJbHBIX YKCEI 1 BrinosiHeHue BerunTanus YucioBoe BBIPAKEHHUE U €r0 3HAYEHUE, MOPSAT0K
BBITOJIHEHHS JEHCTBUI. 3aBUCUMOCTH MEXy BETUUYMHAMU: CKOPOCTh, BPEMS,
paccTosiHUE; TPOU3BOIUTENLHOCTD, BpeMs, paboTa; IleHa, KOJMYECTBO, CTOUMOCTb.
Pemienrie TEKCTOBBIX 3a7a4 apu(PMETHUYECKUM CIIOCOOOM.
33. BrlunTanue HaTypajabHBIX YUCEN 1 BeinonHenue Berantanus YucinoBoe BBIpaXKEHHUE U €T0 3HaYEHUE, MOPSAI0K
BBINIOJTHEHU S IeHCTBUIN. EMUHUIIBI M3MepeHHit: UTMHBI, II0aau, 00beMa, Macchl,
BPEMEHH, CKOPOCTH. 3aBUCUMOCTU MEXIY €AMHULAMU U3MEPEHUS KaKI0U
BEJIMYMHBI Pelnlienne TeKCTOBbIX 3a/1a4 apu(METHUYECKUM CIIOCOOOM.
34. BrlunTanue HaTypajgbHBIX YUCEN 1 Brinonnenue Beruntanus YuciaoBoe BoIpaXKEHUE U €r0 3HAYEHUE, MOPSAI0K
BBITIOJTHEHHU S IeHCTBUI. EqUHUIIBI M3MEpeHUid: IJIMHBI, IIOMaan, 00beMa, Macchl,
BPEMEHH, CKOPOCTH. 3aBUCUMOCTU MEXIY CAMHULAMU U3MEPEHUS KaXKI0U
BEJIMYMHBI Penienne TeKCToBbIX 3a/1a4 apu(METHIYECKUM CITOCOOOM.
35. UucnoBsie U OYKBEHHBIE 1 YucnoBoe BbIpaXXEHNE, 3HAYEHNUE YUCIIOBOTO BBIPAKEHUS. UNCIOBOE 3HAUYCHHUE
BbIpaxkeHus1. DopMyIibl OYKBEHHOTO BBIPa)KEHUS MPU 3aJaHHBIX 3HAUYCHUAX OyKB. byKkBeHHOE BBIpaKeHHE
M0 YCIOBUIO 3a/1aui. EqMHUIIBI H3MEpEeHU: ATUHBI, TUIOIIaI1, 00beMa, MaccChl,
BPEMEHH, CKOPOCTH. 3aBUCUMOCTU MEXIY €AMHULIAMU U3MEPEHUS KaXKI0M
BEJINYUHBI
36. UrncnoBbie U OYKBEHHBIE 1 YHucnmoBoe BbIpaKEHNE, 3HAUCHHUE YMCIIOBOTO BbIpakeHUs. HnucioBoe 3HaUeHue




BbIpaxkeHUs1. DopMyIIbl

OYKBEHHOTO BBIPKEHUS TIPU 33JaHHBIX 3HAYCHUAX OyKB. byKBEeHHOE BBIpaKCHUE
0 YCIIOBUIO 3a/1aur. EMHUIIEI H3MEPEeHUN: JITMHBI, TUTOIIAIH, 00beMa, MacChl,
BPEMEHH, CKOPOCTH. 3aBUCUMOCTU MEXY €IMHULIAMHU U3MEPEHUS KaXKI0H
BEJIMYUHBI

37. UYucnoBble U1 OyKBEHHBIE [lepemecTuTenbHBINA U COYETATEIBHBIN 3aKOHBI CJIOKEHUS U YMHOKEHUS,
BbIpakeHus. Dopmyiibl pacnpenennTenbHbI 3aKOH YMHOKEHHSI OTHOCUTENIBHO CJI0KEHUs, 000CHOBaHNE
QITOPUTMOB BBITIOJTHEHHUS apu(METHUECKUX JIeiicTBUI ByKBEHHOE BRIpasKEHHE IO
YCIIOBUIO 3a/1aul. EAMHUIIBI U3MEPEHUI: JJIMHBI, TUIOIIA 11, 00beMa, Macchl,
BPEMEHH, CKOPOCTHU. 3aBUCUMOCTH MEX1y €AUHUIIAMU U3MEPEHUS KaKION
BEJIMYMHBI
38. KonTposabnas padora Ne2 o teme [IpoBepka OCHOBHBIX MOHATHI U HaBBIKOB 1O TeMe «CIJI0XKEHNE U BBIYUTAaHUE
«Crno>xeHue U BbIYUTaHue HaTypaJIbHbIX YHCEI»
HaTypaJIbHbIX YHCEI»

39. VYpaBHeHHE VYpaBHeHHe, KOpeHb ypaBHeHUs. [Ipocreiimne ypaBHEHUS HA OCHOBE 3aBUCHMOCTEN
MeX/1y KOMIIOHEHTaMH apu(MeTHUECKUX IeHCTBUN. 3a1aul Ha COCTaBJICHHE
ypaBHeHUH ByKBEHHOE BBIpa)KEHHUE MO YCIOBHUIO 33]1a4H.

40. VYpaBHeHHE VYpaBHeHHe, KOpeHb ypaBHeHUs. [Ipocreiimne ypaBHEHUS HA OCHOBE 3aBUCHMOCTEN
MeX/1y KOMIIOHEHTaMH apu(METHUECKUX IeHCTBUN. 3a1aul Ha COCTaBJICHHE
ypaBHeHU BykBEeHHOE BBIpa)XKEHHUE M0 YCIOBUIO 3a7a4u. PellleHre TEKCTOBBIX
3a/1a4 apuPMETHICCKUM CTIOCOOOM.

41. YpaBHeHue YpaBHeHue, KopeHb ypaBHeHHUs. [IpocTelimue ypaBHEHUSI HA OCHOBE 3aBUCUMOCTEM
MEXy KOMIIOHCHTaMH apu(PMETHICCKUX IEHCTBHUMA. 3aaui Ha COCTaBICHUE
ypaBHEeHUN ByKkBEHHOE BBIpaKE€HUE 0 YCIOBHIO 33/1a4M. PerieHne TeKCTOBbIX
3a/1a4 apUPMETHICCKUM CIIOCOOOM.

42. VYrois. O603HaYCHHUE YTIIOB Bunpl yrios. I'pagycHas mepa yria. [loctpoenue yrios .

43. VYros. O603HaYCHUE YTIIOB Bunpr yrios. I'pagycHas mepa yria. [loctpoenue yrios . Buasl yrios. ['pagychHas
Mepa yria. Mi3MepeHue u nocTpoeHue YIriloB € IOMOIIBI TPAHCIOPTUPA.

44. Buns! yrinos. M3mepenue yrios Buas! yrnos. I'panycHas Mepa yria. Mi3mepeHue u nocTpoeHue yrioB ¢ HIOMOIIBIO
TPaAHCIIOPTHPA.

45. Buns! yrinos. M3mepenue yrios Buas! yrnos. I'panycHas Mepa yria. Mi3mepeHue u nocTpoeHue yrioB ¢ HOMOIIBIO
TPaAHCIIOPTHPA.

46. Buner yrinos. M3mepenue yrios Bune! yrinos. I'panycHas mepa yria. MIsmepeHne u HoCTpOE€HUE YIIIOB € TIOMOIIBIO
TPaHCIIOPTHPA.

47. Bungs! yrinos. M3sMepenue yrios Buns! yrnos. I'pagycHas Mepa yria. MsmepeHne U OCTpOEHUE YIII0B € IOMOIIBIO

TPaHCIIOPTHPA.




48. Bungs! yrinos. 3mMepenue yrios 1 Bupns! yrios. I'pagycHas Mepa yria. Mi3mepeHne u moCTpoeHHE yriloB ¢ IOMOIIBIO
TPaHCIIOPTHPA.
49. MuoroyronsHUKH. PaBHBIE GUTYPBI 1 DeMeHThl MHOTOYToJbHUKOB. CpaBHEHHE (PUTYPBHI CTIOCOOOM HAJIOKEHHSL.
Harnsanoe npencraBineHne o IIOCKUX GpUrypax.
50. MuoroyronsHUKH. PaBHBIE GUTYPBI 1 Onucanue 37€MEHTbl MHOIOYTOJIbHUKOB. Pacrio3HaBaHue Ha yeprexax, pUCyHKax,
B OKPYKAIOILIEM MUPE Fr€OMETPUUECKHE (PUTYPBI: OTPE30K, MPSAMOYTOJIbHHUK.
Harnsgaoe npencraBineHne o IiocKux Gpurypax.
51. TpeyroabHUK U €ro BUJIbI 1 Ornrcanue 37eMeHThl MHOTOYTOJIbBHUKOB. Pacrio3HaBanne Ha yepTexax, pUCyHKaXx,
B OKpYKaloIlleM Mupe reometpuueckue purypsl Harnsinnoe npeacrasinenue o
TJIOCKUX UTypax.
52. TpeyroJibHUK U €ro BUBI 1 [IepumeTp TpeyrojapHHKA U NPSIMOYTOJIbHUKA. BUIBI TPEYrOoJbHUKOB.
HarnsgHoe npeacraBieHue o miockux Gurypax.
53. TpeyroJibHUK U €ro BUBI 1 [IepumeTp TpeyroapHHKa U NPAMOYToJabHUKA. Buapl TpeyroasHukoB Harmsagnoe
MIPE/ICTABJICHHE O TJIOCKUX (PUTYpax.
54. [IpssmoyronpHuK. OCh CHMMETPHH 1 ®urypsl, IMEOIIME 0Cb CHMMeTpun HarnsaHoe npencraBiieHne 0 II0CKUX
burypsl ¢burypax.HarnsaHoe npencraBieHue o mIoCKuX Gurypax.
55. [IpsmoyronapHuk. OCch CUMMETpPUH 1 @urypsl, UMEIOIIHE 0Cb cUMMETpUn HarnsigHoe npeactaBieHue o mI0CKUX
burypsr burypax
56. [IpsmoyronapHuk. OCch CUMMETpPUH 1 @urypsl, UMEIOIIHE OCb cuMMeTpun HarsnsaHoe npeactaBieHue o mI0CKUX
buryps burypax.
57. [ToBTOpEHME U cucTeMaTH3aIUA 1
OcHoBHBIE OHATHUS TeMbl «I'eomMeTpruecKue GUrypbi».
y4eOHOro Marepuasia
58. KontponpHas padota Ne3 mo teme 1

«["eomerpuueckue Gurypb»

[TpoBepka OCHOBHBIX MOHATHUN U HaBBIKOB 10 TeMe «I'eomerpuueckue Gurypo»

Tema 4. YMHOXEHHUE U ACTIEHUE HATYPATbHBIX uyncen (37 4acoB)

59. YMmuoxenue. [lepemecturensHoe 1 YMHOKEHHEe, KOMITIOHEHThl YMHOKEHHUSI U JICNICHUS, YMHOKEHUE U CIIOKEHUE B
CBOMCTBO YMHOXECHHUSI CTOJIOMK, JIEJICHHE YTOJIKOM, ITPOBEPKa pe3ysbTara ¢ HOMOIIbIO MPUKUIKU U
00paTHOTO JCHCTBUSI.
60. YMmuoxenue. [lepemecturenpHoe 1 YMHOKEHHE , KOMIIOHEHTBl YMHOYKEHHUSI , YMHOYKEHHUE U CIIO’KEHUE B CTOJIOUK, ,
CBOWCTBO YMHOKEHUS MpoBepKa pe3yibTara ¢ TOMOIIBIO MPUKUIKA U 0OPaTHOTO ACHWCTBUSL.
[IpousBenenne, MHOXUTENDb. [lepeMecTUTENbHOE, COUETATENBHOE U
pacupenenuTeIbHOE CBOMCTBA YMHOKEHUSI HATYPAJIbHBIX YHCEIl, CBOMCTBA HYJIS U
€MHUIIBI TIPU YMHOXKCHHH.
61. YMmuoxenue. [lepemecturensHoe 1 YMHOKEHHE , KOMITOHEHTHl YMHOKEHHUSI , YMHOKEHHE U CIIO’KEHUE B CTOJOUK, ,

CBOMCTBO YMHOKCHUA

IMPOBEPKaA pC3yJibTaTa C MTOMOIIBIO IPUKUIAKH U O6paTH01"0 JIENCTBHUSL.




[IpousBenenue, MHOXkUTEND. [lepeMeCcTUTENBHOE, COYETATENBHOE U
pacnpeienuTeIbHOE CBOMCTBA YMHOKEHUS HATYpaJIbHbIX YUCEN, CBOMCTBA HYJIS U
CIANHHNILBI HpI/I YMHO)KCHI/II/I.

62. YmHoxeHue. [lepemecturenpHoe YMHOXEHHE, KOMIIOHEHTHl YMHOKEHHSI YMHOKEHHUE U CII0KEHUE B CTOJIOUK,

CBOWMCTBO YMHOYKCHUS IPOBEpPKA Pe3ysibTaTa ¢ MOMOIIBIO0 IPUKUAKH U 00paTHOTO AECHCTBUSL.
npou3BeAeHNE, MHOXKUTENb. [IponsBenenne, MHOXUTENb. [lepemectutensHoe,
COYETATENBHOE U PACIPEACTUTEIHHOE CBOMCTBA YMHOKEHUS HATYPATIBHBIX YHCET,
CBOMCTBA HYJIS U SAWHHIIBI IPU YMHOKCHHUH. ETMHUTIBI H3MEPCHHMIA: JITHHBI,
Iomaan, o0beMa, Macchl, BpeMEHH, CKOPOCTH. 3aBUCUMOCTH MEXY CIMHHIIAMHU
U3MEPEHUS KaXI0H BEIIMYUHBI. 3aBHCUMOCTH MEXKIY BEJIMYUHAMU: CKOPOCTH,
BpEMsI, PACCTOSIHUE; TPOU3BOAUTEIBHOCTD, BpeMs, padoTa; IieHa, KOJIMYECTBO,
CTOUMOCTb. PeleHne TeKCTOBBIX 3a/1a4 apru(METHIECKUM CIIOCOOOM.

63. CoueTartelnpbHOE B YMHOXeHHEe, KOMITIOHEHThI, YMHOKEHHE U CJIOKEHHUE B CTOJIOHK, , POBEPKA
pacrpeneuTeNIbHOEe CBOMCTBA pe3yabTaTa ¢ MOMOMIBIO MPUKUAKKA U 00paTHOTO neiicTus. [Ipon3senenue,
YMHOKCHUS MHOXUTENb. [lepemecTuTennbHOE, COYeTaTeIFHOE M PacTIPEeIeIUTEIEHOE CBOMCTBA

64. CouerarenbHOE U YMHOKEHUS HATYPaJIbHBIX YUCEN, CBONCTBA HYJISI H SUHHIIBI TTPH
pacrpenemTeIbHOEe CBOMCTBA YMHOXECHUU. ETMHATIBI N3MEpEeHUH: [UTHHBIL, TUTOIA1, 00beMa, MacChl, BpEMEHH,
YMHOKCHUS CKOpPOCTH. 3aBUCHMOCTH MEXy €TUHUIIAMA U3MEPEHHSI KOKIOH BETHINHBL.

65. CouerarenpHoe U 3aBHCUMOCTH MEXTy BEJTMUYNHAMH: CKOPOCTh, BPEMSI, PACCTOSIHHE;
pacipenenuTeIbHOE CBOMCTBA IPOM3BOIUTEIILHOCTh, BpeMsl, padoTa; IIeHa, KOJMYECTBO, CTOMMOCTb. Penrenue
YMHOKEHUS TEKCTOBBIX 33J1a4 apU(PMETHIECKUM CIIOCOOOM.

66. Jlenenue YMHOXEHHE U JIe]IeHNE, KOMIIOHEHTBI, JICJICHUS , ICTICHHE B B CTOJIOUK, CBSI3b
MEX]Ty YMHOKEHUEM U JICTICHUEM, TTPOBEPKA pe3ysIbTaTa C MOMOIIBIO TPUKHIKU
00paTHOTO JCHCTBUSI.

Jlenmumoe, IenuTeNb 4acTHOE.

67. Jlenenue VYMHOXCHHUE U JIeJICHHE, KOMIIOHCHTBI, JICJICHUS , ICTICHHE B B CTOJIOUK, CBSI3b
MEX]Ty YMHOKEHUEM U JICTICHUEM, ITPOBEPKA Pe3ysIbTaTa C MOMOIIBIO TPUKHIKU 1
00paTHOTO JCHUCTBUSI.

Jlenmumoe, IeNuTENb YacTHOE.
68. Jlenenue YMHOXCHHE U JIe]ICHUE, KOMIIOHCHTBI, JCJICHUS , JICJICHUE B B CTOJIOUK, CBSI3b

MEKIy YMHOKEHHEM H JICTIEHHEM, IPOBEPKa pe3y/IbTaTa ¢ MOMOIIBIO PHKHIKU 1
o0paTHOTO JeCTBUS.

Jlenmumoe, eNuTeNb YacTHOS. EqMHUIIBI M3MEpEeHuit: JUTHHBI, TUTOINAaIH, 00beMa,
MaccChl, BDEMEHHU, CKOPOCTH. 3aBUCUMOCTH MEX/Ty SAMHUIIAMH U3MEPCHUS KaXK 101
BEJIMYMHBI. 3aBUCUMOCTH MEXK/Y BEIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSHUE,
IPOM3BOIUTEIILHOCTh, BpeMs, padoTa; IIeHa, KOJMYECTBO, CTOMMOCTD. Perenue
TEKCTOBBIX 33][a4 apU(PMETUICCKUM CIIOCOOOM.




69.

Henenue

YMHOXEHHE U ACJIICHUEC, KOMIIOHCHTHI, ACJICHUA , JCJIICHUC B B CTOJI6I/IK, CBA3b
MEXTy YMHOKEHUEM U JICTICHUEM, ITPOBEPKa pe3ysIbTaTa C MOMOIIBIO MPUKHUIKU U
00paTHOTO IEHCTBUSL.

Henumoe, nenutenb yacTHOE. ENWHUIIBI M3MEPEHUIA: UTUHBI, IJI0Ia1, 00beMa,
MaccChbl, BpEMCHH, CKOPOCTH. 3aBHUCUMOCTH MCXKAY CAUMHUIaMU U3MCPCHUA Ka)KIIOﬁ
BEJINYHUHBI. 3aBUCUMOCTHU MCKAY BCIIMYUHAMU: CKOPOCTb, BPEMS, PAaCCTOSAHUC,
IIPOM3BOIUTENILHOCTh, BpeMsi, padoTa; IeHa, KOJMYECTBO, CTOMMOCTb. Pemienue
TEKCTOBBIX 33J1a4 apU(PMETUIECKHM CIOCOOOM.

70.

Henenue. [IpomexyTodHbIi
KOHTPOJIb

YMHOXKEHHE U JACJIICHUEC, KOMIIOHCHTHBI, ACJICHUA , JICJIICHUC B B CTOJI6I/IK, CBs3b
MCXKIAY YMHOXKXCHHUEM U JCJICHUEM, IIPOBEPKA PE3YyJIbTaTa C MIOMOIIBIO ITPUKUAKH U
00paTHOTO JCHCTBUS.

Henumoe, nenutenp yacTHOE. ENUHUIIBI M3MEPEHUIA: ITUHBI, TIJI0IaI1, 00beMa,
MacChl, BpEMECHH, CKOPOCTH

71.

Henenue

Henumoe, nenutenb yacTHOE. EMWHUIIBI M3MEPEeHHIA: IJTUHBI, TJI0IaI1, 00beMa,
MAacCChl, BPEMEHH, CKOPOCTH. 3aBUCUMOCTH MEXAY €IUHHUIIAMHA U3MEPEHUS KK IOU
BEJIMYMHBL. 3aBUCUMOCTH MEXIY BEIIMUMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE;
MIPOU3BOIUTENHHOCTD, BpeMs, pab0Ta; 1ieHa, KOJIMIEeCTBO, CTOMMOCTh. Perienne
TEKCTOBBIX 33J1a4 apU(PMETHIECKUM CIIOCOOOM.

72.

Henenue

Jenumoe, nenuTenb yacTHOE. EMWHAIIBI M3MEpEeHUIA: ITMHBI, TIJI0MIaI1, 00beMa,
MaccChl, Bp€MEHH, CKOPOCTH. 3aBUCUMOCTH MEXK]Ty €IUHHUIIAMHU U3MEPEHUS KaKI0H
BEJIMYMHBI. 3aBUCUMOCTH MEX/y BETMUYMHAMU: CKOPOCTh, BPEMsI, PACCTOSHUE;
MIPOM3BOIUTENHHOCTD, BpeMs, pab0Ta; 11eHa, KOJIMYEeCTBO, CTOMMOCTh. Perienne
TEKCTOBBIX 33J1a4 apU(PMETHIECKUM CIIOCOOOM.

73.

HCJ'IGHI/IC C OCTaTKOM

]_ICJ'ICHI/IC C OCTaTKOM Ha MHOXXCCTBEC HAaTypaJIbHbBIX YHCECII, CBOICTBaA JCICHUs C
OCTaTKOM. HpaKTI/I‘IeCKI/Ie 3aaa4d Ha JCJICHHUEC C OCTAaTKOM.B3aMMOCBI3H MCKIY
KOMIIOHCHTaMU IIpH ACJIICHHUHU C OCTaTKOM.

74.

HCJ'IGHI/IC C OCTaTKOM

I[eJ'IeHI/Ie C OCTaTKOM Ha MHOXXCCTBE HAaTypaJIbHbIX YHCECII, CBOICTBaA JCICHUs C
OCTaTKOM. HpaKTI/I‘ICCKI/Ie 3ala4y Ha ACJICHUEC C OCTATKOM.B3aUMOCBA3U MCKIAY
KOMIIOHCHTAMU IIPH JACJICHHUU C OCTATKOM.

75.

HGHGHI/IC C OCTaTKOM

JleneHne ¢ OCTaTKOM Ha MHOXKECTBE HATYpaIbHBIX YHCEN, CBOMCTBA JACICHHUS C
ocratkoM. [IpakTrudeckue 3aaun Ha JACIECHHUE C OCTATKOM.B3aUMOCBSI3U MEKIY
KOMITOHEHTaMHU TIPH JICIIEHHH C OCTATKOM. PelieHre TeKCTOBBIX 3a1a4
apu(METHYECKHM CIIOCOOOM.

76.

Crene”p uncia

3anuce 4Kciia B BUAE CyMMBbI Pa3psiAHBIX CIIaraéMbIX, HOPSIIOK BBITOJTHEHUS
JICUCTBUI B BBIPAXKEHUAX, COAEPKALIUX CTENEHb, BBIYUCICHUE 3HAYCHU I
BBIPAKECHUM, COJAECPKALLNUX CTEIIEHb.

[lopsinOK BBINOJIHEHUSI IEUCTBHUIA.




77. Crerens uncna 3anuce YKuciia B BUJIE CYMMBI Pa3psiAHBIX CJIaraeMbIX, OPSIIOK BHITOJTHEHUS
JICWCTBUI B BBIPAXKEHUSX, COAEPKAIIUX CTENEHb, BBIYUCICHUE 3HAYCHU I
BBIPXXCHUI, COJIEPIKALIUX CTETICHb.
[opsinok BeImoNHEHUS NeiicTBHiA. Penienne TeKCTOBBIX 3a1a4u apu(METHUECKIM
CII0OCO0OM.
78. Kontponsnas padora Ne 4 o teme .
«YMHOYKEHHE 1 TeTeHHe [IpoBepka OCHOBHBIX MOHSATUN U HABBIKOB IO TEME «Y MHOKEHHUE U JICTICHUE
HaTypaJbHBIX YUCE.
HaTypaJbHbBIX YUCEI.
79. [Tnomane. I1nomane Pemenne TekcToBBIX 3a1a4 apupMeTHIecKuM criocobom. Mcnonap3oBanue
MPSIMOYTOJIbHUKA 0603Hauenwuil. [lnomany kBaapaToB U MPSIMOYTOJLHUKOB. MoIenupoBaTh
HECJI0KHBIE 3aBUCUMOCTH C IMTOMOIIBIO (GOPMYIT TIONIAN MPSIMOYTOJIbHUKA U
TJI0IIAIU KBajpaTa. Perenue npakTHYecKux 3a1a4 ¢ MPUMEHEHHEM MPOCTEUIINX
CBOMCTB puryp
80. IImomane. Inomans [Tmomiaay kBagpaToB U MPSMOYTOJIBHUKOB. MOIETMPOBATh HECIOKHbBIE
MPSIMOYTOJIbHIKA 3aBUCHUMOCTH C TIOMOIIBIO (OPMYJT TIIOIIAN MPSIMOYTOJIbHIKA U TIIOMIAIN
KBajpaTa. Perienne npakTH4eCcKux 3a/1a4 ¢ MPUMEHEHUEM MPOCTEUIINX CBOMCTB
buryp.
81. IImomane. Inomans [Tmomiaay kBagpaToB U MPSMOYTOJIBHUKOB. MOIETMPOBAaTh HECIOKHbBIE
NpSAMOYTOJIbHUKA 3aBUCUMOCTH C TIOMOIIBI0 (POPMYJT TUTOIIAIU TPSMOYTOJBHHAKA M TUTOIIAIN
KBajJpaTa. Belpakath OJIHM €IMHUIBI U3MEPEHUS IUIONIAAN Yepe3 apyrue. Pemenue
MPaKTUYECKUX 33J1a4 C TPUMEHEHHUEM MTPOCTEHIITUX CBOMCTB (UTyp
82. IImomane. Inomans [Tmomiaay kBagpaToB U MPSAMOYTOJIBHUKOB. MOIETMPOBAaTh HECIOKHbBIE
MPSAMOYTOJIbHUKA 3aBUCHMOCTH C TIOMOIIBI0 (POPMYJT TUIOIMIAIU TPSAMOYTOJILHAKA M TUTOIIA N
KBajpaTa. Belpaxkath OJIHM €IMHUIIBI U3MEPEHUS IUIOIAAN Yepe3 apyrue. Penienue
TEKCTOBBIX 33J1a4 apU(PMETHIECKUM CIIOCOOOM.
83. [IpsimoyroapHBIN NTapasuieIenumne]. [Tonsatue oobema; equHuIBl 00beMa. O0bEM HMPSIMOYTOJBLHOTO TapaUIeenuIea,
ITupamuna KyoOa.
84. [IpsiMOYTOJIBHBIN MapasuIeIenuIe. [TonsTe o6beMa; enuHULbI 00beMa. OOBbEM MPSIMOYTOJIBHOTO MapasuIeenuea,
ITupamua Kyo0a.
85. [IpsiMOYTOJIBHBIN MapasuIeenume. [Tonste o6beMa; enuHULBI 00beMa. OObeM MPSIMOYTOJIBHOTO NapasuieTenuea,
[Tupamuna KyOa.Harnsueie npeactaBiaeHus 0 IpOCTPAHCTBEHHBIX GUTypax: KyoO,
napasuienenune.Mzo0paxeHre npocTpaHCTBEHHBIX QUTYD
86. O0BEM MPAMOYTOTHHOTO O06BEMBI Ky0a 1 MPSIMOYTOJIBLHOTO Mapaienenumnena, Gopmynsl. Beipaxenue
napajienenumnena €IMHUIIBI H3MepeHus 00bEMa uepe3 Apyrue. MoaenupoBaHue U3y4aeMbIX
T€OMETPUYECKUX 00BEKTOB, UCIIOJIb3Ysl OyMary, MIaCTUIMH, TPOBOJIOKY U JIp.
87. OO0BEM MPAMOYTOTHHOTO O0BEMBI Ky0a 1 MPSIMOYTOJIBHOTO Mapaenenumena, Gopmynsl. Beipaxenue

TapaJiieJcmIicaa

CANHUIBI U3SMCPCHU A 00BEMa qcpe3 Apyruc. MOI[CJ'II/IpOBaHI/Ie N3Yy4aCMbIX




TEOMETPUYECKUX 0OBEKTOB, UCIOJIb3YS Oymary, MIaCTHJIMH, TPOBOJIOKY U Jp.

88. O0BEM PSAMOYTOJILHOTO O06BEMBI Kyba U PSIMOYTOJIBHOTO Mapauienenumeaa, Gopmyisl. Beipaxenue
napajuliesenunea €IMHUIIBI U3MEpeHus 00bEMa uepes3 Apyrue. MoaennpoBaHue N3ydaeMbIX
TreOMETPUIECKUX 0OBEKTOB, UCTIONB3Ys OyMary, MJIaCTUIINH, IPOBOJIOKY U JP.
Penienne TEeKCTOBBIX 33724 apu(METHIECKIM CITIOCOOOM.
89. OO6BEM PAMOYTOJIBLHOTO O06BEMBI Kyba 1 TPSIMOYTOJIBHOTO Tapauiesenumena, Gopmyisl. Beipaxenne
napajuiesenunea eIMHUIIBI I3MEpeHus 00bEMa uepes apyrue. MoaenmpoBaHue N3y4aeMbIX
F€OMETPUUECKUX 00BEKTOB, UCIIOJIb3YSl OyMary, MJIaCTUIMH, IPOBOJIOKY U JIp.
Penienne TeKCTOBBIX 33124 apu(METHYECKIM CITIOCOOOM.
90. Kombunaropusie 3agaun Pemenrie kOMOWMHATOPHBIX 3a7ja4M C MOMOIIIBIO TIepedopa BapuaHTOB
91. Kombunaropusie 3agaun Pemienrie kOMOWHATOPHBIX 3a7a4M C MIOMOTIBIO TIepedopa BapuaHTOB
92. Kombunaropusie 3agaun Pemienrie KOMOMHATOPHBIX 3aJ1a4M C IOMOIIBIO TTepedopa BapHaHTOB
93. IToBTOpEHUE U cUCTeMaTH3aLUs )
OcHOBHbIE IOHATHS TEMBL: 000011IEHUE.
yueOHOro Marepuaa
94. [ToBTOpEHME M cUcTeMaTH3aIUA N N N
[lpumeHeHne 3HaHMH, YMEHUH, HABBIKOB, B KOHKPETHOMN JEATEILHOCTH.
yueOHOro Marepuaia
95. Kontponbras padorta Ne 5 o teme: [IpoBepka OCHOBHBIX OHSATHI U HABBIKOB MO Teme Jlenenue ¢ octatkom. [lnomans

Henenune ¢ ocratkom. [lnomanp
NpAMOYroJibHUKa. [TpssMoyronbHbIi
napajuieJenumne;] ¥ ero 00beM.
KombOunaropnsie 3a1aumn.

PSIMOYTOJIbHHKA. [IpAMOYTOIBHBIN TTApAJUICTICITUIICT U €T0 00BEM.
KomOunarophsie 3a1aumn.

Tema 5. OObikHOBeHHBIE 1poOH (184acoB)

96. [TonsiTe 0OBIKHOBEHHOM IpoOU Houst, yacTh, ApoOHOE YKCIIO, AP0oOb. J[poOHOE YHCI0 KaK pe3ynbTaT ACICHUSI.
[TpaBuiibHBIE M HEMPABWIbHBIE IpOOH, cMelIaHHas poOb (CMEeIaHHOe YHCIO0).
97. [TonsiTe 0OBIKHOBEHHOM IpoOU Houst, yacTh, ApoOHOE YKCIIO, Ap0Ob. J[poOHOE YKCI0 KaK pe3ynbTaT AeICHUS.
[TpaBriibHBIE U HEMPABWIbHBIE IpOOH, cMelIaHHas poOb (CMEIaHHOE YHCIIO0).
98. [TonsiTe 0OBIKHOBEHHOM IpOoOH Jons, gacTte, 1poOHOE YKCIo, Tpo0b. [IpoOHOE YnCiIo Kak pe3ynbTar JeeHusl.
[TpaBuiibHBIE M HEMPABWIbHBIE IPOOH, cMelIaHHast poOb (CMEIIaHHOe YHCTIO0).
99. [TonsiTe 0OBIKHOBEHHOM IpOoOH JHons, gacTte, 1poOHOE YKCIo, 1podb. [[pobHOe unciao Kak pe3ynbTar AeIeHUs.
[TpaBuiibHBIE M HEMPABWIbHBIE IPOOH, CMElIaHHasl PoOb (CMENIaHHOE YHCIIO).
100. | IlonsiTue 0OBIKHOBEHHOU ApoOU JHons, gacTe, 1poOHOE YKCIo, 1podb. [[pobHOE unciao Kak pe3ynbTar AeIeHUs.
[TpaBuiibHBIE U HEMPABWIBHBIE IPOOH, CMelIaHHast pOoOh (CMEeIaHHOe YHCTIO).
101. | IlpaBuibHBIE U HENMPABUIBLHBIC Jons, 9acTe, 1poOHOE YHucIo, Ipodk. [[poOHOE YnciIo Kak pe3ynbTaT AeTICHHS.
npobu. CpaBHeHue apodeit 3anuch HaTypalbHOTO YKCIa B BUAE IpoOU ¢ 3aJaHHBIM 3HaMeHaTesieM CpaBHEHHE
O0OBIKHOBEHHBIX JIpOOEii.
102. | IlpaBuibHBIE U HENMPABUIBLHBIC Jons, gacTte, ipoOHOE YKciio, 1poOb. J[poOHOE YnCI0 Kak pe3ysnbTaTr AeIeHUs.




npoou. CpaBHeHue apodeit

3anuch HaTYypaJIbHOTO YKCia B BHJIE QPOOH € 33/laHHBIM 3HameHarteneM CpaBHEHHE
0OBIKHOBEHHBIX JIpOOEH.

103. | IIpaBuiibHBIE U HENPABUJIbHBIE Hons, gacte, 1pobHOE YKcio, ApoOb. IpoOHOE YHCiI0 Kak pe3ylbTaT Je/ICHHS.
npoou. CpaBHeHue apodeit 3anuchk HATYypaJIbHOTO YMCIIA B BUJE JIPOOU C 3a/laHHbIM 3HaMeHaresieM CpaBHEHUE
OOBIKHOBEHHBIX JIpoOeii. Pemenne TeKCTOBBIX 3a1a9 apu(METHISCKAM CIIOCOOOM.
104. | CnoxxeHue u BblYMTaHUE ApoOei ¢ CroxeHne ¥ BIYMTaHHE OOBIKHOBEHHBIX Apo0eil. ApudmMeTnieckre TeHCTBUS CO
OJIMHAKOBBIMU 3HAMEHATEIIIMU CMEIIAHHBIMU JIPO0sSMU. PelrreHne TeKCTOBBIX 3a/1a4 apu(METHICCKHM CIIOCOOOM.
105. | CnoxxeHue u BblYMTaHUE ApoOel ¢ CrnoxxeHne ¥ BeIYMTaHHE OOBIKHOBEHHBIX Apo0eii ApudmMernaeckue AeUCTBUS C
OJIMHAKOBBIMU 3HAMEHATEIISIMU JIPOOHBIMHU YHCIIaMH. 3aITUCh HATYPAIBHOTO YKCIIa B BUE IpoOU C 3aJIaHHBIM
3HaMEHaTeJeM, MPeoOpa3oBaHNe CMEIIAHHOM IpoOH B HETIPaBUIbHYIO APOOb U
Ha000poT. Penienne TeKCTOBBIX 3a71a4 apu(PMETHIESCKIM CIIOCOOOM.
106. | poOu u neneHue HaTypaJlbHbIX CrnosxeHre U BhIYUTaHHE OOBIKHOBEHHBIX JIpo0eil ApupmeTnueckue qeiCTBUs C
qucell JTPOOHBIMU YHCITAMH.
Pemenne TeKCTOBBIX 3a71a4 apU(DMETHIECKIM CITOCOOOM.

107. | CmenranHbBIEe YKCIa 3anuchk HATypaIbHOTO YKMCIIA B BUE IPOOH C 3aIaHHBIM 3HAMEHATEIIEM,
npeoOpa3oBaHNe CMEIIAHHOM IpoOH B HEMPABUIIbHYIO P00 U HA0O0POT

108. | CmenranHbBIEe YKCIa 3anuchk HATYypaIHbHOTO YKCIIA B BUE IPOOH C 3aIaHHBIM 3HAMEHATEIIEM,
npeoOpazoBaHKe CMEIIAaHHON JpOoOH B HEMPABUIIBHYIO Ip0Ob M HA00OPOT.

109. | CmemaHHbIe yncIa Pemenne HecOKHBIX 3374 HAa JBHKEHUE B IPOTUBOIOJIOKHBIX HAMPABICHUSX, B
OJIHOM HalpaBJIeHUHU, ABMKEHUE MO PEKe M0 TEUEHHUIO U MPOTUB TeueHus. Pemenne
3aJa4 Ha COBMECTHYI0 paboty. [Ipumenenue npo0Geil npu penieHuu 3aaad.

110. | CmemaHHbIe yncIa CriocoObl panioHaIM3auy BBIYUCICHUN U UX IPUMEHEHUE P BBIMOTHEHUN
IEUCTBUI.

CrnosxeHre U BBIYUTaHHE OOBIKHOBEHHBIX JIpo0eit ApudmeTnueckue 1eHCTBUS C
JTPOOHBIMU YHCTIAMHU.
Pemienrie TEKCTOBBIX 3a7a4 apU(PMETHUYECKUM CIIOCOOOM.

111. | CmemanHble yncna CriocoObl panioHaIN3auy BEIYUCICHUN U UX PUMEHEHUE P BBIMOTHEHUN
IEUCTBUI.

CrnosxeHue U BRIYUTaHHE OOBIKHOBEHHBIX JIpo0eii ApudmeTndyeckue 1elcTBUS C
JTPOOHBIMU YHCTIAMHU.
Pemenne TeKCTOBBIX 33714 apuMETHUECKUM CITOCOOOM.

112. | IloBTOpEHME U CUCTEMATHU3ALIHS N
OcHoBHble IoHATHA TI0 TeMe «[Tnomaan u 00BEMBI HUryp».

y4eOHOT0 MaTepuaa

113. | KonTponsHas padota Ne 6 o teme

«OOBIKHOBEHHBIE APOOUY

HpOBepKa OCHOBHBIX ITOHSTHH M HAaBBIKOB 110 TeMe «OOBIKHOBCHHEIC ,[LpO6I/I>)

Tema 6. [lecstuunbie npodu (48 gacoB)




114. | IlpencraBineHue o AECITUUHBIX 1 Lenast u mpoOHas yacTu necaTUIHOM apodu. [IpeoOpaszoBanue NECATUIHBIX qPOOCi

apo0six B 00bIKHOBeHHBIE. [Ipeobpa3oBanue 0OBIKHOBEHHBIX Jp00Oei B AeCATHYHBIC APOOH.

115. | IlpencraBiieHne o NECATUUHBIX 1 Lenast u npobHas yactu necsituaHoit apoou. [IpeoOpasoBanue necsITuIHbIX ApoOeit

apo0six B 00bIKHOBeHHBIE. [Ipeobpa3zoBanne 0OBIKHOBEHHBIX JpOo0Oe B IECATHYHBIC APOOH.

116. | IlpencraBiieHne o 1ECATUUHBIX 1 Lenast u npobHas yactu necstuaHoi aApoou. [IpeoOpasoBanue necsaTHUHBIX qpooeit

po0six B 00bIKHOBeHHBIE. [Ipeobpa3oBanne 0OBIKHOBEHHBIX IpO0OEH B IECATHYHBIE IPOOH

117. | IlpencraBiieHue o 1ECATUUHBIX 1 Henast u tpo6Has yacTu necsaTuuHOM ApoOu. [IpeoOpa3zoBanue necATUUHBIX JpooOeit

Ipo0six B 00bIKHOBeHHEIE. [Ipeobpa3zoBanne 0OBIKHOBEHHBIX IPOOEH B IECATHYHBIC APOOH

118. | CpaBHEeHHE ECATUUHBIX qpo0Oeit 1 Henast u tpo6Has yacTu necaTuuHOM ApoOu. [IpeoOpa3zoBanue necATUUHBIX JpoOeit
B 00BIKHOBEHHBIC. CpaBHEHUE JCCATUYHBIX JIpobeii. [IpeodpazoBanme
0OBIKHOBEHHBIX JIpo0eil B IeCATUYHBIE IPOOH.

119. | CpaBHeHHE ECATUUHBIX qpoOeit 1 Henast u tpo6Has yacTu necsaTuuHOM ApoOu. [IpeoOpazoBanue necATUUHBIX JpooOeit
B 00BIKHOBeHHBIC. CpaBHEHUE JACCATUYHBIX JIpobeii. [IpeobpazoBanme
O0OBIKHOBEHHBIX APOOCH B AECITHYHBIC APOOH.

120. | CpaBHEeHHE NECATUUHBIX qpo0Oeit 1 [enas u qpo6Hast yactu necsaTHUHOM nApodu. [IpeoOpasoBaHue qecATHUHBIX ApooOei
B 00BIKHOBEHHBIC. CpaBHEHHUE JACCATHYHBIX pobeii. [IpeobpazoBanme
0OBIKHOBEHHBIX JAPOOCH B ACCITHYHBIC APOOH.

121. | Oxpyrnenue uncen. [Tpuknaku 1 OxpyrieHue gecaTuyHbIX 1poOeii. Koneunsle 1 6eCKOHEYHbBIE JECSITUYHBIE IPOOH..

122. | Oxpyraenue uucen. [Ipukuaku 1 OkpyriieHne JecATUIHBIX ApoOeii. KoneuHble 1 OECKOHEYHBIC IECATUYHBIC TPOOH.

123. | Oxpyraenue uucen. [Ipukuaku 1 OkpyriieHne OecATUIHBIX ApoOeii. KoneuHble u 6ECKOHEUHBIC IECATUYHBIC TPOOH.

124. | CrnoxeHue U BEIYUTAHNE 1 Ilenas u qpoOHas yactu necatuuHoi Apoowu. [IpeodbpazoBanue AECATHUHBIX IPOOECi

JECATUYHBIX ApoOeit B 00BIKHOBEHHBIC. CpaBHEHUE JACCATHYHBIX JIpobeii. CiioKeHne U BEIUUTAHHUE
JECATUYHBIX Ipo0ei. YMHOXKEHUE U JeJICHUE JECATUYHBIX IpOOeH.
[IpeobpazoBaHme 0OOBIKHOBEHHBIX IpOOEH B ECATUYHBIC IPOOH.
125. | CioxeHue U BEIYUTAaHUE 1 Ilenas u qpoOHas yactu necatuuHoi Apoowu. [IpeodpazoBanue AECATHUHBIX IPOOCi
JEeCATUYHBIX Ipo0ei B 0ObIKHOBEHHbIE. CpaBHEHHE AECATHUHBIX Jpooeit. Cllo)keHue U BBIYMTaHUE
JECATUYHBIX Ipo0eil. YMHOXKEHNE U JeJIeHUEe JECATUYHBIX IpOOeH.
[IpeobpazoBaHre 0OOBIKHOBEHHBIX IPOOCH B IECATUYHBIC IpoOU
126. | CnoxeHue U BIYMTAaHUE 1 Llenas u npoOHas yacTu aecaTudHoi 1poou. IIpeobpazoBanue necATHUHBIX ApoOeit
NEeCATUYHBIX Ipo0ei B 0ObIKHOBeHHbIE. CpaBHEHHE AECATHUHBIX qpooeit. Clio)keHue U BbIYMTaHue
JIECATUYHBIX po0eil. YMHOXKEHUE U JeJICHUE JeCITUYHbBIX ApoOei.
IIpeoGpa3oBaHne 0OBIKHOBEHHBIX IpO0eii B 1eCATHUHBIE APOOH.
127. | CnoxxeHue v BBIYUTAHHE 1 Pemenune HecnoKHBIX 3a7ja4 Ha ABWKEHUE B IPOTHBOIIOJIOKHBIX HAIIPABJICHHUSX, B
JECATUYHBIX IpoOei OJIHOM HAIIPaBJICHUH, ABM)KEHUE IO PEKE T10 TEUEHUIO U IIPOTUB TeueHus. Pemenne
3aJa4 Ha cOBMecTHYIO padoty. [Ipumenenue apobeil npu pereHnu 3aaau.
128. | CnoxxeHue v BBIYUTAHHE 1 Pemenune HecnoKHBIX 3a7ja4 Ha ABWKEHUE B IIPOTHBOIIOJIOKHBIX HAIIPABJICHHUSX, B

JECSITUYHBIX IpoOeit

OJIHOM HaITpaBJICHUU, IBUKCHUC 110 PCKEC 110 TCYCHUIO U TPOTHUB TCUCHMU .




ITpumenenue npoOeil mpu pemeHnn 3aaay.

129.

CioxeHne U BBIYUTAHHUE
JECSITUYHBIX Ipo0eit

Peienne HeCIOKHBIX 3a71a4 HA IB)KEHHUE B IIPOTUBOIIOJIOKHBIX HAIPABIICHUX, B
OZIHOM HAIIPABJICHUH, ABUKEHUE I10 PEKE 110 TCYEHUIO U IIPOTUB TCUCHUS.
[Tpumenenue npoOeil mpu peneHnn 3aaay.

130.

KonTponasnas padora Ne7 no tem
«CrnoxeHne 1 BBIYUTAaHUE
JECSITUYHBIX Apo0Oeii»

[IpoBepka OCHOBHBIX MOHATHI U HABBIKOB 110 TeMe «CII0KEHUE U BEIYUTAHUE
JECSITUUHBIX ApOOeii»

131.

YMHOXEHUE NECATUUHBIX APOoOeit

Henast u tpo6Has yacTu necaTuuHoi ApoOu. IIpeodpa3zoBanue necATUUHBIX ApoOei
B 00bIKHOBEHHbIE. CpaBHEHHE JIECATUUHBIX ApoOel. CloKeHUe 1 BIYMTAHNE
JECSITUUHBIX ApoOel. YMHOkeHue npobeil. [IpeoOpa3oBanne 0ObIKHOBEHHBIX
Jpo0eil B IeCITUUHbIE IPOOH.

132.

YMHOXEHUE JECATUUHBIX ApoOeit

Henast u npoGHas yacTu necaTuuHoM ApoOu. IIpeobpazoBanue aecATHUHBIX IpoOeit
B 00bIKHOBEHHbIE. CpaBHEHHE JIECATUYHBIX ApoOeil. ClokeHne U BblUUTaHu e
JECATUYHBIX ApoOeit. YMHoxenne apobeii. [IpeobpazoBanre 0OBIKHOBEHHBIX
Jpo0eil B TeCITUUHBIE IPOOH.

133.

YMHOXEHUEe JECATUIHBIX APoOeit

[enas u qpo6Hast yactu necsaTHUHOM 1pobu. [IpeoOpazoBanue NeCATUUHBIX qpooOeit
B 00BIKHOBEHHBIC. CpaBHEHUE JACCATHYHBIX Ipobeii. ClioKeHne U BRIUUTAHHUE
JECATUYHBIX ApoOeit. YMHoxeHnue npodeit. [IpeoOpa3zoBanre 0OBIKHOBEHHBIX
npo0el B IECATUYHBIC IPOOH.

134.

YMHOXEHUEe NECATUIHBIX ApOoOei

Ienas u qpoOHas yactu necsatuuHoit aApoou. [IpeodbpazoBanue AECATHUHBIX IpoOCi
B 00BIKHOBEHHBIC. CpaBHEHUE JACCATHIHBIX JIpobeii. ClioKeHne U BEIUUTAHHUE
JECATUYHBIX ApOoOeii. YMHOKEHHE U JICTICHUE TeCATUYHBIX TPOoOeH.
[IpeobpazoBaHme OOBIKHOBEHHBIX JIpOOEH B JECATUYHBIC IPOOH.

135.

YMHOXEHUE JECATUIHBIX APOoOei

Llenast 1 mpoOHast 4acTH necaTHIHOM poou. [IpeoOpazoBanue NeCATUIHBIX APOOECH
B 0OBIKHOBeHHbIE. CpaBHEHHE ACCATHYHBIX qpooOei. CliojkeHNe U BEIYUTaHUE
JECATUYHBIX IPOOCH. YMHOKECHUE U JICTICHHE JCCATUYHBIX IPOOCH.
[IpeobpazoBaHre OOBIKHOBEHHBIX IpOOEH B JECATHYHBIC TPOOH.

136.

YMHOXEHHE JECATUYHBIX ApOoOei

Ilenas u qpoOHas yactu necatuuHoi Apoowu. [IpeodbpazoBanue AECATHYHBIX IpOOCi
B 00BIKHOBEHHBIC. CpaBHEHHUE ACCATUYHBIX JIpobeii. ClloKeHNE U BRIYUTAHHUE
JECATUYHBIX ApOoOei. YMHOKECHHE U JICTICHUE IECATUYHBIX IPOoOeH.
IIpeobOpazoBanre 0OBIKHOBEHHBIX JIpo0el B IecATUYHBIC apodu. Pemenue 3amay.

137.

YMHOXEHUE AeCATUYHBIX IpoOeit

Llenas u 1poOHas yacTu aecaTudHoi 1poou. [IpeoOpazoBanue necATHUHBIX ApoOeit
B 0ObIKHOBEHHbIE. CpaBHEHHE AECATHUHBIX qpooeit. Clio)keHue U BBIYMTaHue
JIECATUYHBIX Ipo0eil. YMHOKEHUe U JeJIeHHe AeCATHYHBIX ApOOei.
IIpeoOpa3oBaHne 0OBIKHOBEHHBIX JIpo0Oeii B ecsiTHUHBIE ApoOH. Perienue 3a1ad.

138.

Jlenenue AeCATUYHBIX IpoOeit

Llenas u 1poOHas yacTu aecaTuyHoi 1poou. [IpeoOpazoBanue necATHUHBIX ApoOeit
B 0ObIKHOBEHHbIE. CpaBHEHHE AECATHUHBIX qpobeit. ClojkeHne U BBIYUTaHUE




NECSITHYHBIX ApoOei. YMHOKEHHE U JeTICHUE ICCATUIHBIX TPOOCH.
[IpeoOpazoBanne 0OBIKHOBEHHBIX IPO0EH B AECATHUHBIEC APOOH.

139.

Jlenenue necATUYHBIX Ipo0eit

Lenast u npobHas yactu necsituaHoit apoou. [IpeoOpasoBanue necsITuIHbIX ApoOeit
B 00bIKHOBeHHBIE. CpaBHEHHE ACCATHUHBIX IpooOeii. ClioskeHue U BEIYUTaHuE
JECATUYHBIX APOoOei. YMHOKEHHUE U JICTICHUE IECATUYHBIX TPOOeH.
[IpeoOpa3oBaHyie 0ObIKHOBEHHBIX Ip00O€H B IECATUYHbIE APOOU.

140.

Jlenenue 1ecATUYHBIX Ipo0Oeit

Henast u tpo6Has yacTu necaTuuHOM ApoOu. [IpeoOpa3zoBanue necATUUHBIX JpooOeit
B 00bIKHOBEHHbIE. CpaBHEHHE JIECATUUHBIX ApoOeil. CloKeHUe U BIYMTAHNE
JECATUYHBIX APOoOeil. YMHOKEHHUE U JICTICHUE IECATUYHBIX TPOOeH.
[IpeoOpa3oBanre 0OBIKHOBEHHBIX Ipo0eH B IecATUUHbIE ApoOu. Pemienne
TEKCTOBBIX 33/Jau.

141.

Jlenenue necATUYHBIX IpoOeit

Henast u npo6Has yacTu necaTuyHoi Apoou. [IpeodpazoBanue necATUUHBIX poOeit
B 00bIKHOBEHHbIE. CpaBHEHHE JIECATUUHBIX ApoOeil. ClokeHue U BIYMTaHNE
JECATUYHBIX ApOoOeii. YMHOKEHHE U JISTICHUE TeCATUYHBIX TPOoOeH.
[IpeobpazoBanmre 0OOBIKHOBEHHBIX Ipo0Oel B JecATUUHBIEC IpoOu. Permenne
TEKCTOBBIX 3a]au.

142.

Jlenenue necATUYHBIX Ipo0Oeit

[enas u qpo6Hast yactu aecsTHUHOM 1pobu. [IpeoOpasoBanue nqecITUUHBIX ApoOeit
B 00BIKHOBEHHBIC. CpaBHEHUE JACCATUYHBIX JIpobeii. ClioKeHne U BRIUUTAHHUE
JECATUYHBIX ApOoOeii. YMHOKEHHE U JICTICHUE TeCATUYHBIX TPOOeH.
[IpeobpazoBanre 0OBIKHOBEHHBIX JIpoOeii B JecATUUHBIC TpoOu. Permenne
TEKCTOBBIX 3aJ1a4

143.

Jlenenne necAaTUUHBIX aIpo0ei

[enas u qpoOHas yactu necatuaHoi Apoowu. [IpeodbpazoBanue AECATHUHBIX IPOOECi
B 0OBIKHOBEHHbIE. CpaBHEHHE ACCATHYHBIX qpo0Oei. CliojkeHNe U BEIYMTaHUE
JECATUYHBIX JIPOOCH. YMHOKECHUE U JICTICHUE IECITUIHBIX APOOEH.
[IpeobpazoBanre 0OOBIKHOBEHHBIX Ipo0Oel B JecATUYHBIC po0u. Permenue
TEKCTOBBIX 33]1a4.

144.

Jlenenue necAaTUUHBIX Ipobei

Ilenas u qpoOHas yactu necatuuHoi Apoowu. [IpeodpazoBanue AECATHUHBIX IpoOCi
B 00BIKHOBEHHBIC. CpaBHEHHUE ACCATUYHBIX IpoOeid. ClioKeHrne U BEIYMTaHUE
JECATUYHBIX ApOoOei. YMHOKECHHE U JICTICHUE IECATUYHBIX IPOoOeH.
[IpeobOpazoBanre 0OOBIKHOBEHHBIX JIpo0Oel B JecCATHUYHBIC poOu. Permenne
TEKCTOBBIX 3a7a4.

145.

Jlenenue AeCATUYHBIX IpoOeit

Llenas u 1poOHas yacTu aecaTudHoi 1poou. [IpeoOpazoBanue necATHUHBIX ApoOeit
B 0ObIKHOBEHHbIE. CpaBHEHHE AECATHUHBIX qpooeit. Clio)keHue U BBIYMTaHue
JECATUYHBIX Ipo0eil. YMHOXKEHUE U JeJICHUEe AeCATUYHBIX IpOOeH.
[TpeoOpa3oBanue 0OBIKHOBEHHBIX JIpo0Oeii B AecsiTHUHbIE ApoOH. Perienne
TEKCTOBBIX 3aJ1au.

146.

Jlenenue AeCATUYHBIX IpoOeit

Lenas u npobHas yact aecsaTuuHoi Apoou. [IpeoOpasoBanue necaTUUHBIX Jpooeit




B 00bIKHOBEHHBIE. CpaBHEHHE AECATHUHBIX qpooeit. CliojkeHne U BBIYUTaHUE
NECSITHYHBIX ApoOei. YMHOXKEHHE U JeTICHUE IeCATUIHBIX TPOOCH.
[IpeoOpazoBanne 0OBIKHOBEHHBIX ApO0Eii B AecaTuUHbIe qpolu. Pemienne
TEKCTOBBIX 33/Jau.

147. | KontponbHas padota Ne 8 o reme [IpoBepka OCHOBHBIX ITOHATUN U HABBIKOB I10 TEME «Y MHOXKEHHUE U JICJICHUE
«YMHOKEHHUE U JIeJICHHUE JECATUYHBIX JPOOeii»
JIECSITUYHBIX Ipo0Oei»
148. | Cpennee apudmerndeckoe. Cpennee Cpennee apudmernueckoe IByX uucell. M3o0paxeHue cpeHero apudhMeTHIecKoro
3HAYCHUE BEIIMYUHBI JBYX YHCEJT Ha YUCIIOBOU MpsiMOii. PereHre mpakTHIecKux 3a1a4d ¢ IPUMEHEHUEM
cpennero apudmernyeckoro. CpeaHee apuPpmMeTHIECKOe HECKOIBKUX YHCEIT
149. | Cpennee apupmernueckoe. Cpennee Cpennee apudmerndeckoe AByX yuceln. Pemenne npakTuueckux 3aiad ¢
3HAYCHUE BEIIMYUHBI IpUMEHEHUEM cpeliHero apudmernyeckoro. CpeaHee apupmMeTHIecKoe HECKOJIbKUX
qucel.
Pemenue TekcTOBBIX 3a/1a4.
150. | Cpennee apudpmernueckoe. Cpennee Cpennee apudmeTndeckoe ABYX 4ucell. Pemenne mpakTHyeckux 3a1ad ¢
3HAYCHUE BEIIMYUHBI IpUMEHEHHUEM cpesiHero apudmernyeckoro. CpeaHee apupmMeTHIeCKOe HECKOJIbKIX
Yucel.
Pemenue TekcTOBBIX 3a/1a4.
151. | Ilpouentsl. HaxoxaeHue mpoIieHTOB [Tonsitue npornieHTa. BeiurciieHre mpoieHTOB OT YHCIIA M YK CIIa 10 U3BECTHOMY
OT YyHCIIa MPOLEHTY, BhIpaKE€HHE OTHOLIEHHS B TIPOIIeHTax. Penienne HecmoKHbIX
MPAKTHYECKUX 33/1a4 C MPOIIEHTAMHU.
152. | Ilpouentsl. HaxoxaeHue mpoIieHToOB [Tonsitue npornieHTa. BriurciieHre mpoieHTOB OT YHCIIA M YKCIIa 10 U3BECTHOMY
OT YHCIIa MPOLIEHTY, BhIpaXKEHHE OTHOLICHHSI B MPOLIEHTaX. Perienre HecIoKHbIX
MPAKTHUYECKUX 33/1a4 C MPOIeHTaMU. Perienre TeKCTOBBIX 3aay.
153. | IlpouenTsl. HaxosxieHue npoueHToB [TonsiTue npouieHTa. Berunciienne IpoIeHToB OT YKCIa U YHUCia 110 U3BECTHOMY
OT YHCIIa MPOLIEHTY, BhIpaXKEHHE OTHOLICHUSI B IPOLIEHTaX. Perienre HecIoKHbIX
IPAKTHYECKUX 33/1a4 C MPOIleHTaMU. PerieHne TeKCTOBBIX 3aad.
154. | IlpouenTsl. HaxoxieHne npoueHToB [TonsiTue npouieHTa. Beruncienne npoIeHToB OT YKClia U YKcia [0 U3BECTHOMY
OT YHCIIa MPOLIEHTY, BBIpaKEHHE OTHOLICHHSI B MPOLIEHTaX. Perienre HecIoKHbIX
MPAKTHYECKUX 3a/1a4 C MpoIleHTaMH. Perienne 3a1au Ha COBMECTHYIO pa0oTy.
155. | HaxosxeHue 4ucia 1o ero [TonsiTre npouieHTa. Brruncienne IporeHToB OT YKClia U YKcia [0 U3BECTHOMY
MPOLIEHTaM MPOLIEHTY, BhIpaKEHHE OTHOIIEHHSI B POLIEHTaX. Perienre HecIoKHbIX
MPAKTHUECKUX 3a/1a4 C MPOIleHTaMU. Perienne 3aad Ha COBMECTHYIO padoTy.
156. | HaxosxJeHue 4ucia mo ero [TonsTre mpolieHTa. Beruncienne mporeHToB OT YKCIia U YKcia M0 U3BECTHOMY
MPOLIEHTaM MPOILIEHTY, BhIpaKEHHE OTHOIIEHHSI B MIPOLIEHTaX. Perienre HecIoKHbIX
MPAKTHYECKUX 3a/1a4 C MPOIEHTaAMH
157. | Haxosk/ieHue 4ucia mo ero [TonsiTne mporeHTa. Beruncienne mporeHTOB OT YUCIIa U YHCIIA 0 U3BECTHOMY




MPOLEHTaM

IMPOLCHTY, BBIPAXKCHUC OTHOLICHUA B IPOLCHTAX. Pemenne HECIOKHBIX
IMMPAKTUYCCKUX 3aJa4 C MIPOLUCHTAMU

158. | HaxoxxzeHue ducia 1o ero 1 [TonsTne npouenra. Beiuucienrne NpoueHTOB OT YUCIIAa U YHCIIa TI0 U3BECTHOMY
MPOICHTaM IPOIICHTY, BRIPA)KEHUE OTHOIICHHS B MIPOIICHTAX. PelieHne HecI0KHbIX
NPAaKTUYECKUX 33124 C TPOIIEHTaMH
159. | IloBTOpEHUE U cucTEMaTU3AIIHS 1 .
OCHOBHBIE TIOHATHS TEMBI «Y MHOXEHHE U JICIIEHUE JECATUIHBIX IPOOCii».
y4eOHOTO MaTepuasa
160. | IloBTOpEHuUe u cucTeMaTU3aIHs 1
OcHoBHBIEC TIOHATHS TeMBI «IIpOTIeHTHI».
yueOHOro Marepuaia
161. | Kontponwsnas padota Ne 9 o Teme 1

«IIpoueHThI».

[IpoBepka OCHOBHBIX ITOHATUHN U HABBIKOB 10 TeMe«I [ponieHTh».

Tewma 7. TloBTOpenue u cucremaTusamus yaeoHoro matepuana (9 yacon)

Htorosoe nmoBropeHue.
HarypaneHbie uncia

1

HarypanpHo€ 4nciio, MHOKECTBO HaTypalbHbBIX YHCEN U €r0 CBOMCTBA,
M300paKeHHNE HATYPATbHBIX YMCET TOYKaMHU Ha YHCIIOBOM npsiMoid. Mcrons3oBanme

162. CBOICTB HAaTypaJIbHBIX YHUCEII PHU PEIICHUH 3a]1a4.
Hrorosoe moBropenue. Cioxxenue u 1 CrnoxeHune ¥ BEIYUTaHUE, KOMIIOHCHTHI CJIOKEHUS M BBIUUTAHMUSI, CBSI3b MEKTY
163, | BPMMTAHHC HATYPATBHBIX THCE HUMH, HaXOXKJIEHUE CyMMBI U PA3HOCTH, U3BMEHEHHE CYMMBI U pa3HOCTH MPHU
W3MEHEHHU KOMIIOHEHTOB CJIOJKCHHS 1 BBIYMTAHMS.
Hrorosoe moBTOpeHUE. Y MHOXKEHNE 1 YMHOXEHUE U JeJICHHE, KOMIIOHCHThI YMHOEHUS U JICJICHUS, CBSI3b MEK/Ty HUMH,
U JICJICHUE HATYPAJIbHBIX YHUCEIT YMHOKEHHUE U CIIOKECHUE B CTOJIOUK, JICTICHUE YTOJIKOM,
MIPOBEPKA Pe3yIbTaTa ¢ MOMOIIBIO TPUKUIKHA U 0OPATHOTO JACHCTBUS.
164. [TepemecTUTEIBHBIN B COYETATEIHHBINA 3aKOHBI CJIOKCHHSI 1 YMHOKECHUS,
pacnpeneuTeIbHbIN 3aKOH YMHOKEHHSI OTHOCUTEIIBHO CJI0KEHHUSI, 000CHOBAaHHE
AJTOPUTMOB BBITIOJIHEHUS apU(PMETHUCCKUX JCHCTBUN.
HroroBoe moBTOpeHMeE. 1 CrnoxeHue ¥ BBIYUTaHHE OOBIKHOBEHHBIX APOOCi. YMHOXKEHNE U JCIICHHUE
165. | OObikHOBEHHBIE IPOOHU. ITOrOBBII OOBIKHOBEHHBIX APOOCH.
KOHTPOJIb ApudmMeTnueckne TeUCTBUSA CO CMEIIAHHBIMU JIPOOSMHU.
166 HroroBoe moBTOpeHME. 1 ApudmMernueckue T1eUCTBUS ¢ JPOOHBIMH YHCTIAMHU.
" | OObIKHOBEHHBIE ApOOU
167, HroroBoe moBTOopenue. JlecaTuunsie 1 [enas u qpoOHast yactu aecsaTHUHOM npoou. [IpeoOpasoBaHue qecITHUHBIX ApoOeit
npobu B 00bIKHOBeHHBIE. CpaBHEHHE JIECATUYHBIX ApobOel. CrlokeHue 1 BEIYMTAaHUE
163 HroroBoe moBTOpeHue. JlecaTuunsie 1 JIecSITUUHBIX Apodeit. OkpyriieHne aecatuyHbix apoodeit. [IpeobpazoBanue

apodu

OOBIKHOBEHHBIX ;[po6eﬁ B JCCATUYHBIC I[p06I/I. KoHeuHrle 1 OeCKOHEUYHBIE




necatuunble qpoou. CiioskeHue U BEIYUTAHUE IECATUYHBIX Apooeit. OKpyrieHue
JNECSITHYHBIX ApoOei. YMHOKEHHE U JeTICHUE IeCATUIHBIX TPOOCH.
[IpeoOpazoBanne 0OBIKHOBEHHBIX ApO0eii B AecaTHUHBIE ApoOu. Koneunsie u
OecKkOHEeUHBIE AeCATUYHBIC po0u. ApudmMeTrnueckue AeHCTBHs C JpoOsIMU.

Kontponsnas padota Ne 10 3a kypc 1 .
169. [IpoBepka OCHOBHBIX MOHATHI U HABBIKOB 32 KypC MaT€MaTUKH
MaTeMaTHKH 5 Kiacca.
170 Hrorosoe nosropenue 1 [Ipoananu3upoBath AOMYIIEHHBIE B KOHTPOJIbHON paboTe OMMOKY, TPOBECTU
' paboTy no ux npeaynpexaeHuo. O600IUTh U3YYSHHBIM MaTepual.
6 xknacc (170 uacos, uz pacuéma 5 uacos 6 Heoeinro)
KommaectsBo
Ne n/mt Tema, pasgen, ypok 9aCcOB OcCHOBHBIE AJIEMEHTHI CO/IEpP KaHUsI 00pa30BaHUS
Tewma 1. Jlemumocts uncen (17 gacoB)
1. JenuTtenu u KpaTHbie 1 Henurens. KpatHoe. Pa3nokeHue HaTypaJIbHOTO YuCia Ha
MHOxkuTeH. KotmuecTBo aenuTeneit yrciia, OCHOBHAs TeopeMa apu(hMETHUKH.
Kparnoe u ero cBoiicTsa.
2. Jenurenu u KpaTHbie 1 Henutens. KpatHoe. PaznoxkeHne HaTypaJIbHOTO YMCiIa HAa MHOKHUTEIH.
KonnuecTBo penureneit uncia, ocHOBHas Teopema apudmeruku. Kparaoe u ero
CBOIICTBa
3. [Ipusznaku nenumocty Ha 10, HA S U 1 [Ipusnaku genumocty Ha 10, Ha 5 1 Ha 2
Ha 2
4. [Ipusznaku nenumocty Ha 10, HA S U 1 [Tpusnaku genumoctu Ha 10, Ha 5 1 Ha 2. Mcnonp3oBanue OyKB st
Ha 2 0003HaUYEHHS YHCEIL.
5. [Ipuznaku nenumoctu Ha 10, Ha S u 1 [Tpusnaku genumoctu Ha 10, Ha 5 1 Ha 2. Vcnionp3oBanue OykB AJs
Ha 2 0003HaYEHMS YHCEIL.
6. Bxonnas koHTpobHas paboTa 1 Bce ocHOBHBIE TOHATHS




IIpu3naku nenuMocTy Ha 9 u Ha 3

[Mpuznaku nenmumocTy Ha 9 1 Ha 3. Micnonp3oBanue OyKB A1 0003HAYCHUS
qHCell.

8. [Ipusnaku nenumoctu Ha 9 U Ha 3 [Ipuznaku nenmumocTy Ha 9 1 Ha 3. Mcnonp3oBanue OyKB At 0003HAYCHUS
YUCEI.
0. IIpocTeie 1 coCcTaBHBIE YHCIIA [Ipuznaku nenumoctu Ha 10, Ha 5 1 Ha 2. [Ipu3Haku aenumocty Ha 9 U Ha 3.
Hcnonws3oBanue OykB U1t 0003HAYECHUS YUCEIL.
10. | PasnokeHue Ha IPOCTHIE Paznoxenne HaTypaJIbHOTO YHCIIa HA MHOKHTEIIH, PA3JI0KEHUE Ha TIPOCTHIC
MHOKHTEITH MHOkuTeM. KommyecTBo aenuTesneit uncia, aroputM pas3yiokKeHUs Yrciia Ha
MPOCTBIC MHOKHUTEIIH, OCHOBHAs Teopema apupmeTrku. CTerneHb
YHUCIa.pa3sIoKEHNE YUCIIa 10 CTETICHH.
11. | HanGoabini 00N JEeTUTEID. Jenutens u €ro CBOMCTBA, OOIINI IeTUTENh ABYX U O0Jee Ynced,
B3aumHO mpocTeie ynciia HaWOOJIBIINN OOIIHI JISIUTEh, B3AUMHO ITPOCTHIC YHCIIA, HAXOKICHHE
HanOOJIBIIIETO OOIIEeTo ASTUTEIS.
12. | HanbomnbIuii oOIINHI AEIUTEND JlenuTenpb u €ro CBOMCTBA, OOIINI NETUTENh ABYX B 0OJiee YHCel,
HaWOOJIBIINN OOIIHI JISTUTENh, B3AUMHO ITPOCTHIC YHCIIA, HAXOKICHHE
HarOOJIBIIETO OOIIEr0 NETUTEIIS.
13. | Haumenbiee obiiee kpaTHOE KpatHoe u ero cBoiicTBa, od1ee kpaTHOE IBYX U 0oJjiee urcesl, HauMEHbITIee
o011ee KpaTHOE, CMIOCOOBI HAXOXK/ICHNUS HAUMEHBIIIETO 00IIETr0 KPaTHOTO.
14. | Haumensbiee oO1iee KpaTHOE KpatHoe u ero cBoiicTBa, ob1iee kpaTHOE IBYX U 0oJjiee Yncesl, HAMMEHBITIEe
oO1ree KpaTHOE, CIIOCOOBI HAX0K/IEHUSI HAMEHBIIIET0 O0IIETr0 KPaTHOTO.
15. | Pemenue 3amay no teme KpatHoe u ero cBoiictBa, o01iee kpaTHOE IBYX U OoJiee yKcell, HAUMEHbIIee
«Haumenb1iee o611e kpaTHOEY o01ree KpaTHOE, CIIOCOOBI HAX0K/IEHUSI HAMEHBIIIET0 O0IIETr0 KPaTHOTO.
16. | Pemenue 3amay no Teme JlenuTenb U €ro CBOMCTBA, OOILIUI NENUTENh ABYX U OOJiee Jucel,
«lenumocTs uncem» HauOOIBIINUN OO IeNUTEeNh, B3AUMHO MTPOCTHIC YK CIIA, HAX0XKICHUE
HanOOJIBIIETO OOLIEro NEIUTEII.
17. | KontponsHas pabota Ne 1 mo Teme [TpoBepka chopMHUPOBAHHOCTH OCHOBHBIX MOHSATHI M HABBHIKOB TI0 TEME
«JlenumocTs uncem» «lenumocTs uncen»
Tema 2. O6bikHOBEHHBIE ApoOU (38 yacoB)
18. | OcHOBHOE CBOMCTBO IpoOH 3anuch HaTYypallbHOTO YHCIa B BUAE IPOOH C 3aJaHHBIM 3HAMEHATEIIEM,




npeoOpa3oBaHKUe CMEIIAHHOW IPOOH B HETIPABUIIBHYIO APOOb U HA00OPOT.

19.

OcHoBHOE CBOICTBO ApoOU

3anuch HaTYypaJIbHOTO YKCIa B BUJIE JPOOH C 3a/IaHHBIM 3HAMEHATEIIEM,
npeoOpa3oBaHUe CMENIAHHON IPOOH B HEMPABUIBHYIO APOOh U HA000POT.
Wcnonp3oBanne OyKB JUisi 0003HAYCHUS YHCEIL.

20.

Coxkpaienue apooeit

3anuch HaTYypaIbHOTO YKCia B BUJE JpoOU C 3aJaHHBIM 3HAMEHATEJIEM,
npeoOpa3oBaHUe CMEIIAHHOW IPOOH B HEMIPABUIIBHYIO APOOb U HA000POT.

21.

Coxkpaienue apooeit

3anuch HaTypaJIbHOTO YKCIIa B BUIC IPOOH C 3aIaHHBIM 3HAMEHATEIICM,
npeoOpazoBaHUe CMEIIAHHOW JPOOH B HEMPABUIBHYIO Ip0Ob U HA00OPOT.

22.

Coxkpaienue apooeit

3anuch HaTypaIbHOTO YKCia B BUJE JpoOU C 3aJaHHBIM 3HAMEHATEJIeM,
npeoOpazoBaHe CMEIIAHHON JPOOH B HEMPaBUIBLHYIO APOOs U HA00OPOT.
Hcnons3oBanune OyKB Jj1si 0003HAUCHUSI YHUCETT.

23.

[IpuBenenue npobeit k 00meEMy
3HameHatento. CpaBHEHHE IpoOeH.

3anuch HaTypadbHOTO YKCia B BUJE JpoOU C 3aJaHHBIM 3HAMEHATEJIeM,
npeoOpa3oBaHKe CMEIIAaHHOW JPOOH B HEMPABUIIBHYIO Ip0Ob U HA00OPOT.
KpatHoe u ero cBoiicTBa, 001IIee KpaTHOE IBYX H OOJiee Yrces, HanMEHBIIIee
oO1miee KpaTHOE, CIIOCOOBI HAX0XKICHUST HAMMEHBIIIETO 00IIET0 KPAaTHOTO.

24.

[IpuBenenue npobeii k o0meMy
3HameHateno. CpaBHEHHE IPoOeH.

3anuch HaTypaJbHOTO YKCia B BUZE JpOOH C 3aJaHHBIM 3HAMEHATEIIEM,
npeoOpazoBaHKe CMEIIAHHON JPOOH B HEMPABUIIBHYIO Ip0Ob U HA00OPOT.
KpartHoe u ero cBoiicTBa, 001Iee KpaTHOE IBYX M OOJiee Yrces, HanMEHBIIIee
oO1iee KpaTHOE, CIIOCOOBI HAX0XKICHUSI HAMMEHBIIIETO 0OIIETr0 KPaTHOTO.
Apudmerrueckue NeiHCTBHS ¢ APOOHBIMHI YUCIIAMH.

25.

[IpuBenenue npobeii k o0mEMy
3HameHaTeno. CpaBHEHHE IpoOeH.

3anuch HaTYypaIbHOTO YKCia B BUJC JpoOU C 3aJJaHHBIM 3HAMEHATEJIeM,
npeoOpa3oBaHKe CMEIIAHHON JPOOH B HEMPABUIIBHYIO Ip0Ob M HA00OPOT.
KpartHoe u ero cBoiicTBa, 001Iee KpaTHOE IBYX U 0OJIee YMCEesl, HAMMCHbIIIEE
oO1iee KpaTHOE, CIIOCOOBI HAXOXKICHUSI HAMMEHBIIIETO 0OIIETr0 KPaTHOTO.
Apudmerrueckue neicTBrsI ¢ APOOHBIMHU unciiamMu. Vcnonabp3oBanue OyKB LIS
0003HAUCHHSI YU CEI.

26.

CpaBHeHUe, CII0)KEHUE U BBIYUTAHUE
Ipobeii ¢ pa3HBIMU 3HAMEHATENISIMH

KpatHoe u ero cBoiicTBa, o01iee kpaTHOE ABYX M OoJiee yucesl, HAUMEHbIIIee
oO1iee KpaTHOE, CIIOCOOBI HAXOXKAEHUS HAMMEHBIIETO 00IIEro KpaTHOTO.
Apudpmerrueckue 1eiCTBUS CO CMEIIaHHBIMU IPOOSIMU.

ApI/I(I)MeTI/I‘IeCKI/Ie JIEHCTBUSA C ,Z[pO6HBIMI/I yrucinamu. CloXEHHUE U BRIYMTAHHUE

OOBIKHOBEHHBIX JIpoOeit




27.

CpaBHeHUe, CII0)KEHUE U BBIUUTAHUE
Ipo0eii ¢ pa3HBIMU 3HAMEHATEIISIMH

Kpartnoe u ero cBoiicTBa, o0Iiee KpaTHOE ABYX U 0oJiee yucell, HAMMEHbIIIee
oO1miee KpaTHOE, CIIOCOOBI HAXOXKACHUSI HAMMEHBIIETO 00IIETr0 KPaTHOTO.
Apudmerrueckue 1eiCTBHUS CO CMEIIaHHBIMU IPOOSIMHU.

Apudpmernueckue neiicTBus ¢ APOOHBIME yuciamMu. CloKeHHE U BBIYUTAaHUE
OOBIKHOBEHHBIX JIpOOEiH

28.

CpaBHCHI/Ie, CJIOKCHHUEC U BbIYNTAHUC
IpoOeii ¢ pa3HBIMHA 3HAMEHATEIISIMH

KpartHoe u ero cBoiicTBa, o01ee KpaTHOE IBYX U OoJiee dncell, HauMEHbIIee
o01ee kpaTHOE, CIIOCOOBI HAX0XKICHNSI HAUMEHBILETO 00IIero KpaTHOTO.
CroxxeHne ¥ BIYMTaHHEe OOBIKHOBEHHBIX po0eit Apudmernueckre TeHCTBHUS CO
CMEIIaHHBIMU JIPOOSMHU.

Apudmernueckue AEHUCTBUS C IPOOHBIMU YHCIAMHU.

29.

CpaBHCHI/IC, CJIOKCHHUEC U BbIYNTAHUC
npoOelt ¢ pa3HBIMU 3HAMEHATEIISIMU

KpatHoe u ero cBolicTBa, o011ee KpaTHOE ABYX U OoJiee 4ncell, HAauMEeHbIlIee
oO1miee KpaTHOE, CIIOCOOBI HAXOXKAECHUS HAUMEHBIIETO 0OLIEr0 KPaTHOTO.
CrnosxeHue U BBIYUTaHHE OOBIKHOBEHHBIX JIpo0eil. ApudmeTrueckue JeiCTBUS CO
CMEIIaHHBIMU JIPOOSMHU.

Apudmernueckre AEHCTBUS C TPOOHBIMU YHCIAMHU.

30.

CpaBHeHME, CIIO)KCHUE M BRIUUTAHUE
npobeii ¢ pa3HBIMU 3HAMEHATENISIMU

KpatHoe u ero cBoiicTBa, o0I1Iee KpaTHOE ABYX H 00Jiee Yrcesl, HAanMEHBIIee
o011ee KpaTHOE, CIIOCOOBI HAX0XK/ICHUSI HAUMEHBIIIETO OOIIET0 KPaTHOTO.
CrnoxeHune ¥ BEIYUTaHHE OOBIKHOBEHHBIX Apo0eii. AprudMeTnueckue TeUCTBUS CO
CMEIIaHHBIMU APOOSMHU.

Apudmernueckre TeUCTBUS ¢ IPOOHBIMH UnciiaMu. Vcronp3oBanue OyKB IS
0003HaYeHHsI YUCEJl, BEIUMCICHUE 3HAYCHUS alNreOpanuecKoro BhIpaKeHHUs,
PUMEHEHHE aIreOpanvyecKuX BhIPAKEHHH [T 3aMCU CBOMCTB apu(MeTHYECKUX
JeHCTBUM, TpeoOpa3oBaHKe areOpandecKuX BhIPAKCHUN.

31.

Kontponbnas padota Ne 2 o reme
«CoKeHHEe U BBIYUTaHUE APOOECH C
Pa3HBIMH 3HAMEHATEIAMIDY

[TpoBepka chopMHPOBAHHOCTH OCHOBHBIX IMOHSATHI 1 HABBIKOB 10 TEME
«CroxeHue U BIYMTaHue Apo0eii ¢ pa3HbIMH 3HAMEHATEIISIMUY

32.

YMHOXeHUe apooeit

YMHOKeHue ApoOu Ha HATypaIbHOE

YHUCIIO. YMHOXKEHHE OOBIKHOBEHHBIX

npobeit Apudmerndeckre AEHCTBUS CO CMELIAHHBIMU IPOOSIMHL.
Apudpmerrueckue 1eHCTBUS ¢ APOOHBIMHU YUCIIAMH.

33.

YMHO)KEeHue apooeit

YMHOKEHHEe ApoOu Ha HATYpAIbHOE YHCIO. YMHOKEHUE OOBIKHOBEHHBIX
npobeit ApudmeTndeckue JeMCTBHUS CO CMEIIAHHBIME JPOOSMHU.




34.

YMHO)KEHHE Apooeit

Apudmerrueckue 1eHCTBHS ¢ APOOHBIMU YUCIaMH. Perienrne TeKCToBBIX
3a1a4 apuMETHIECKUM criocoboM. Mcnoap3oBanne TabuI, CXeM, 4epTexei,
JIPYIUX CPEACTB IIPEACTABIICHUS JAHHBIX DU PEILICHUM 3aa4H.

35.

YMHO)eHue apo0eit

YMHOKEHHE ApoOU HA HATYPATHHOE YHCIIO. YMHOKEHUE OOBIKHOBCHHBIX
npobOeit ApudMeTHIeCKHe TEHCTBHS CO CMEIIAaHHBIME Ipo0smMu. Pemenue
TEKCTOBBIX 3aj1a4y apupmeTndeckumM crocodom. Mcronp3oBanue Tabmmil, cxem,
yepTexel, Ipyrux cpeAcTB NPeACTaBICHUS JaHHbBIX IIPU PELICHUH 3a/1a4H.
Bripaxxenue ¢ nepemeHHON. 3HaueHHe BblpakeHus. [locTaHoBKa BhIpaykeHUI
BMECTO NepeMeHHbIX. YncaoBoe paBeHCcTBO. CBOIICTBA YMCIIOBBIX PABEHCTB.
PaBeHCcTBO ¢ mepeMeHHOM.

36.

YMHO)eHue apoOeit

Apudmernueckue AeHCTBUS C IpOOHBIMU YKCIaMHU. PelieHne TeKCTOBBIX
3a/1a4 apupMeTndeckum crnocobom. Mcrnonp3oBanne TaOIMI], CXEM, YEPTEKEH,
JPYTUX CPEICTB MPECTaBIICHUS JaHHBIX MIPH pElIeHNH 3a1auu. Beipaxkenue ¢
nepeMeHHOM. 3HaueHue BoeIpakeHus. [locTaHOBKa BBIpaXKEHUN BMECTO
nepeMeHHbIX. YncmoBoe paBeHCTBO. CBONCTBA YUCIIOBBIX PAaBEHCTB. PaBEHCTBO ¢
MIEPEMEHHOM.

37.

Haxosxnenue npobu oT uncia

Pemrenne 3ama4 Ha HaXOKAEHHUE YaCTH YKCIIA M YUCIA 110 €r0 YacTH. Pemenne
TEKCTOBBIX 33J1a4 apuPMETHIECKUM criocoboM. Mcnosb3oBanne TabuIl, CXeM,
YepTeXKEH, IPYruX CPEACTB MPEACTABICHUS JAaHHBIX TP PEIICHUH 3aJIa4H.

38.

Haxosxnenue npobu oT uncia

Pemenuie 3a1a4 Ha HaX0XACHHUE YaCcTH YKCIIA M YUCIIa IO ero yacTu. Perenue
TEKCTOBBIX 3aJa4 apupMeTHUecKuM criocoooM. Mcnonap3zoBanue Tabnuil, cxem,
YyepTexel, IPyrux cpeacTB MpeACTaBlICHUs JAHHBIX MIPH PELICHUH 3a/1a4H.
Bripaxkenue ¢ nepeMeHHoM. 3HaueHue BoipaxkeHus. [loicTaHOBKa BhIpa)KeHUH
BMECTO IEPEMEHHBIX.

39.

Haxosxnenue npobu oT uncia

Pemenue 3a1au Ha HaXOXKIEHUE YACTH YKCIIA M YUCIIA TIO €ro yacTu. Pernenue
TEKCTOBBIX 33Ja4 apupMeTHUecKuM crocodooM. Mcnonap3zoBanue tabnuil, cxem,
yepTexel, IPyrux cpeAcTB MpeAcTaBIeHUs JAHHBIX IPU PEIICHUN 3aJa4U.
Bripaxxenue ¢ nepemeHHON. 3HaueHe BoipakeHus. [locTanoBKa BeIpakeHUH
BMECTO M€PEMEHHBIX.

40.

KonTtponpHas padota Ne 3o Teme
«YMHOXeHHE ApoOeiD»

[TpoBepka chopMUPOBAaHHOCTH OCHOBHBIX MOHSATHH U HABBIKOB 110 TEME
«YMHOXKeHHE Apo0ein»

41.

BzaumHO O6paTHBIe qucia

Hons, gacte, 1pobHOE uKcio, Apodk. IpoOHOE YHCIOo KaK pe3ylnbTaT Je/IeHHs.




[IpaBunbHBIC M HEMPAaBUIIbHBIE APOOH, CMEIIaHHast JpoOb (CMEIIaHHOE YHCIIO).
YMHOXEeHHE APOOH Ha HATYpabHOE YHCII0. Y MHOXKXEHHE OOBIKHOBEHHBIX
poOeii.

42.

Henenue npodeit

Houst, yacTh, ApoOHOE YUCIIO, po0k. J{poOHOE YKCIIO KaK pe3ynbTaT ACICHUS.
[IpaBunbHbBIE M HETIPaBUIIbHBIE APOOH, CMELIaHHAs IpOOb (CMEIIaHHOE YHCJIO).

YMHOKeHHEe OOBIKHOBEHHBIX ApoOel. ApudmMerndyeckue 1eHCTBUS CO
CMEIIaHHBIMH IpOo0sSAMU. ApudMeTHUECKUE NEHCTBHS ¢ APOOHBIMHU YUCIIAMH.

43.

Jenenue npodeit

Houst, yacTh, ApoOHOE YKUCIIO, Ap0oOh. J[poOHOE YHMCTI0 KaK pe3ynbTaT JAeJICHUs.
[IpaBunbHbBIE M HETIpaBUIIbHBIE APOOH, CMEIIaHHAas Ipo0b (CMEIIaHHOE YHCIIO).

44.

Henenue npodeit

Houst, yacTh, 1poOHOE YKCIIO, ApoOb. J[poOHOE YnCI0 KaK pe3ynbTaT AeICHUsI.
[IpaBunbHbBIE M HETIpaBUIIbHBIE APOOH, CMEILIaHHAas Ipo0b (CMEIlIaHHOe
YHCII0). YMHOKEHNE OOBIKHOBEHHBIX Jpobeilt. Apudmerndeckue IeHCTBUS CO
CMEIIAHHBIMU IpO0sSMU. ApHpMETHUECKHE NeHCTBUS C IPOOHBIMU YUCIIAMHU.

45.

Jenenue npodeit

Houst, yacTh, ApoOHOE YKMCIIO, Ap0oOh. J[poOHOE YHCI0 KaK pe3ynbTaT AeJICHUS.
[TpaBuiibHBIE U HEMPABWIbHBIE IPOOH, cMelIaHHas poOb (CMelIaHHOe
yucio).YucmoBoe paBeHCTBO. CBOMCTBA YMCIIOBBIX PAaBEHCTB. PaBeHCTBO ¢
MIEPEMEHHOM.

46.

Jlenenne npobeii

Houst, yacTh, ApoOHOE YKMCIIO, Ap0oOb. J[poOHOE YHMCI0 KaK pe3ynbTaT AeICHUS.
[IpaBunbHBIE M HEMPABWIBHBIC IPOOH, CMENIaHHas IPpoOh (CMEIIaHHOE
yucio).YucnoBoe paBeHCTBO. CBOMCTBA YMCIIOBBIX PAaBEHCTB. PaBeHCTBO ¢
MIEPEMEHHOM.

47.

Haxosxnenue uncia no ero npoou

o, gacTe, 1poOHOE YKCcIio, 1podb. [[pobHOe unciao Kak pe3ynbTar AeIeHUs.
[TpaBuiibHBIE U HEMPABWIbHBIE IPOOH, CMelIaHHast poOb (CMelIaHHOe
YHCII0). YMHOKEHHE OOBIKHOBEHHBIX JpobOeil. Apudmerndeckue IeHCTBUS CO
CMEIIaHHBIMU ApO0sSMU. ApudMeTHUeCKUe JeHCTBUS C IPOOHBIMU YHCIIAMHU.

48.

Haxosxenue uucia no ero npoou

JHons, gacTte, 1poOHOE YKCIo, 1poOb. [[poOHOE unciIo Kak pe3ynbTaT AeTIeHUs.
[TpaBuiibHBIE U HEMPABWIbHBIE IPOOH, cMelIaHHast poOb (CMelIaHHOoe
YKCII0). Y MHOKEHHE 0OBIKHOBEHHBIX ApoOeil. Apupmernyeckue IeHCTBUS CO
CMEIIaHHBIMH JIpo0sAMU. ApudMeTHuecKue IeHCcTBUS ¢ APOOHBIMHU YUCIAMH.

49.

Haxoxpaenue yrcna no ero apoou

Hons, gacte, 1pobHOE uKncio, Apods. [IpoOHOE YHMCIO0 KaK pe3ylbTaT Je/IeHHs.
[IpaBusbHBIE U HETIPaBUIIbHBIE APOOH, CMEIIaHHast JpoOb (CMelIaHHOe
4UCII0). YMHOXKEHHE OOBIKHOBEHHBIX JApo0eil. Apudpmernyeckue IeHCTBUS CO




CMEIIaHHBIMH Ipo0AMU. ApudMeTHUECKUE IEHCTBHS ¢ APOOHBIMH YU CIIAMHU.
Pemrenne TeKCTOBBIX 3aa4 apu(METHYECKIM CITOCOOOM.

50. | IIpeoGpazoBanre 0OBIKHOBEHHOM [IpeoOpazoBanne 0OBIKHOBEHHBIX APOOEH B AECATHUHBIE APOOH.
IpoOH B IECATUIHYIO
51. | beckoHeuHble IEPUOANYECKUE [IpeoOpa3oBanue 0ObIKHOBEHHBIX Ipo0el B iecsaTUUHbIE 1poOu. KoHeuHsle u
JECSITUYHBIE IPpOoOU 0eCKOHEUHBIE AECATUIHBIE POOH.
52. | HdecaruyHoe NpUOIMKEHNUE [IpeoOpa3oBanuie 0ObIKHOBEHHBIX JIpo0el B ecsaTUUHbIE 1poOu. KoHeunsle u
0OBIKHOBEHHOH ApoOu OEeCKOHEUYHbBIE JIECSITUUHBIE TPOOH.
53. | HdecaruyHoe NpuOIMKEeHNE [IpeoOpa3oBanue 0OBIKHOBEHHBIX Ipo0el B necsaTUUHbIE ApoOu. KoHeunsle u
0OBIKHOBEHHOH ApoOu OecKOHEUHbIE JIeCSITUUHBIE TpoOU. PeneHne TeKkcToBbIX 3a7ad apupMeTUIECKUM
CIIOCOOOM.
54. | TloBTopeHue: neneHue ApooOei. OCHOBHBIE TTIOHITUSA TEMBI
55. | KontponbHas pabota Ne 4o Teme [TpoBepka chopMHPOBAaHHOCTH OCHOBHBIX IMOHSATHI 1 HaBBIKOB 10 TEME
«/lenenune npobeit» «/lenenue npooeii»
Tewma 3. OtHOmEHUS ¥ Iportopruy (28 yacos)
56. | OtHoIIEHUS OrtHoleHne ABYX yncell. UTo MoKa3bIBaeT OTHOIICHUE ABYX YHCEIL.
OTHo1IeHNe 1BYyX BEIMYMH. B3auMHO 0OpaTHbIE OTHOLIEHHUS.
57. | OtHoueHus OTtHouieHue AByX unces. YTo NoKa3bIBaeT OTHOLLIEHUE ABYX YHCEIL.
OTHo1IeHue IBYX BeJIMYMH. B3auMHO 0OpaTHbIE OTHOLIEHHUS.
58. | Ilpomopuuwu [Tponopuus. Bepnas nponopimsi. KpaitHue wiens nponopuuu. Cpennue
yjieHbl ponopuu. OCHOBHOE CBOMCTBO Mponopiuu. HensBecTHbIN wieH
IpONOPLUUU
59. | IIponopuun Hcnonb3oBanue OykB [y 0003HAUEHUS YUCEl, BHIUMCICHUE 3HAUCHUS
aJIreOpanvyecKkoro BeIpakeHUsl, IPUMEHEHHE allreOpandyecKux BbIpaKeHUN 171
3aIMCH CBOMCTB apu(pMeTHUECKUX ASUCTBUI, Tpeodpa3oBaHue anredpandeckux
BBIPaKCHUM.
60. | IIponopuun Penienne TekcToBBIX 3ajau apupMeTHYeCKUM criocobom. Vicnosabp3oBanue

TaOIuUI, CXeM, YePTEeIKEH, APYrUX CPEJICTB MPEACTABICHUS JaHHBIX MPU PEIICHUH
3a7a4H.




61. | Ilponopuuu Hcnonp3oBanne OyKB sl 0003HAYCHUS YHCEIl, BBIYMCICHUE 3HAYCHUS
areOpanvyeckoro BIpaKeHUs, IPUMEHEHHE alreOpanvyecKuX BhIpKESHUN s
3aIMCH CBOIMCTB apr(PMETHUECKUX ACUCTBUI, Mpeodpa3oBaHue anreOpandecKux
BBIpKEHUI.. PereHre TeKCTOBBIX 3a1a4 apu(PMETHIECKUM CIIOCOO0M.
Wcnonb3oBanue Tabaul, cxem, yepTexeil, Ipyrux cpeAcTB NpeACcTaBICHUS
JAHHBIX NIPU PELICHUU 331a4H.

62. | IlpouieHTHOE OTHOIIECHUE ABYX Hcnonp3oBanne OyKB sl 0003HAYCHUS YMCEIT, BBIYUCICHUE 3HAYCHUS

quce anredpanvdecKkoro BbIpaKEeHUs, IPUMEHEHHUE alNreOpanyecKux BhIPAKEHUHN AJis
3amnMcy CBOMCTB apu(MeTHYecKuX AeHCTBUMN, Tpeodpa3oBaHue aNredpandecKnx
BhIpaXeHUI. Perenne TeKCTOBBIX 3a/1a4 apu(PMETHIECKIM CITOCOO0M.
Hcnonb3oBanue Tabaul, cxem, yepTexen, Ipyrux CpeicTB NpecTaBIeHUs
JAHHBIX NIPU PELIEHUH 334a4H.
63. | IIponieHTHOE OTHOIIIEHUE ABYX Hcnonw3oBanne OykB /uisi 0003HAYEHUS YNCET, BEIYUCICHUE 3HAUYCHUS
qucen anredpanvyecKkoro BbIpaKEeHUs, MPUMEHEHHE anreOpanyecKuX BhIPaKEHUHN AJis
3aMMcy CBOMCTB apuMeTnyecKnx AeHCTBUM, MpeoOdpa3zoBaHNe alredpandeckux
BBIpaXeHU. Penenne TeKCTOBBIX 3a/1a4 apu(PMETHIECKIM CrIocoOoM.
Hcnonb3oBanue TabIMII, CXeM, YepTEeXKel, IPYruxX CPeACTB MPeACTaBICHUS
JTAHHBIX NPU PELICHUH 331a4H.
64. | [IpoueHTHOE OTHOIIEHHUE JBYX Bbruncnenue npoueHToB OT YKcia ¥ YUCIIa M0 U3BECTHOMY MPOLICHTY,
qucen BbIpa)KEHUE OTHOLIEHUS B MpOIIeHTax. Pelienre HeCI0KHbIX MPAaKTUYECKUX
3aJa4 ¢ IpOoLEHTaMHI
65. | Koutponbnas pabora Ne Smio Teme [TpoBepka chopMHPOBAHHOCTH OCHOBHBIX IMOHSATHI 1 HABBIKOB 10 TEME
«OTHOIIEHNE U TPOTIOPIIUH. «OtHouienue u nponopiuu. [IpolieHTHOE OTHOLIIEHHE BYX YHUCET»
[IpouieHTHOE OTHOIIEHHE IBYX
qrcen»

66. | IIpsmas u oOpaTHas Pemenue 3a1au Ha HaXOXKACHUE YACTH YKCIIA M YUCIIA TIO €ro yacTu. Pernenue
MIPOIMOPLIMOHANIbHBIE 3aBUCIMOCTH 3a/1a4 Ha MPOLEHTHI U Aoau. [IpuMeHeHne nponopuuii Ipy peleHu  3a1ay.

67. | Ilpsmas u oOpaTHas Pemenue 3a1au Ha HaXOXKCHUE YACTH YHCIIA U YUCIIA M0 ero yacTh. Pemenue

MpONOPHUOHAIIBHBIC 3aBUCUMOCTH

3a/1a4 Ha MPOLIEHTHI U A0JH. [[puMeHeHne nponopunii npy peleHny 3aaau.
Pemenne TekcToBBIX 33724 apuMeTHuecKuM crocodom. Mcnons3oBanue
TaOIuUI, CXeM, YePTEeKEH, APYTUX CPEJICTB MPEACTABICHUS JaHHBIX MPU PEIICHUH
3aJ1ayH.




68.

JleneHue yncna B JaHHOM
OTHOIICHUH

Pewrenre 3a1a4 Ha HaXOK/IEHUE YaCTH YMCIIA M YUCIA 110 ero 4yactu. Pemenue
3a/1a4 Ha IIPOLICHTHI U 10Ju. [IpuMeHenne nponopuuii py peleHny 3a1ad.

69. | Jlenenue yucia B JaHHOM Pewrenue 3a1a4 Ha HaXOK/IEHUE YaCTH YMCJIA M YUCTA 110 €ro 4yactu. Pemenue
OTHOIIIEHUU 3a/1a4 Ha MPOLEHTHI U A0au. [IpuMeHeHue nponopuuii npy peleHuy 3aaay.
Pemenne TekcToBBIX 331a4 apupMeTHIecKuM criocodbom. VMicnoap3oBanue
TabJIUL, CXEM, UEPTEKEN, APYIUX CPEJICTB IPEACTABICHUS JaHHBIX NIPU PELICHUU
3a/1a4U.

70. | OKpYXHOCTb U KpYT ®urypsl B okpyKatoiieM mupe. Harnsaasle npencraBieHus o purypax Ha
IJIOCKOCTH: OKPYKHOCTB, Kpyr. OkpyxHOCTh. Pamuyc okpyxxnoctu. {uamerp
okpyxHoctu. Kpyr. Paguyc kpyra. /[namerp kpyra.

71. | OKpYXHOCTb U KpYT ®durypsl B okpykatouieM mupe. Harnsaasle npeacraBieHus o purypax Ha
MJIOCKOCTH: OKPYKHOCTh, Kpyr. OKpy:kHOCTh. Pagnyc okpyxHoctu. [{namerp
okpyxHoctu. Kpyr. Panuyc kpyra. /[namerp kpyra.

72. | JnmHa oxkpyxHocTu. [1nomans ®urypsl B okpyxKatouieM mupe. Harnsausle npeacraBienus o purypax Ha

Kpyra. MJIOCKOCTH: OKPYKHOCTB, Kpyr. OKpy:KHOCTh. Pammyc okpyxHocTu. Jnametp
okpyxHoctu. Kpyr. Panuyc kpyra. Jluamerp kpyra.

73. | Hdnuna okpyxHoctu. [Inomans ®durypsl B OKpyxaroriemM mupe. Harmsaaeie npencraBiaeHus o Gurypax Ha

Kpyra. MIJIOCKOCTH: OKPYKHOCTB, Kpyr. OKpy:kHOCTh. Pamnyc okpyxHoctu. [luamerp
okpyxHoctu. Kpyr. Panuyc kpyra. Jlnamerp kpyra.

74. | Hdnuna okpyxHoctu. [Inomans ®durypsl B OKpyxarorieM Mupe. Harnsaaeie npencraBiaeHus o Gurypax Ha

Kpyra. IJIOCKOCTH: OKPYKHOCTb, Kpyr. OKpyX)HOCTb. Paguyc okpyxHoctu. Jlnamerp
okpyxHoctu. Kpyr. Panuyc kpyra. Jluamerp kpyra.

75. | Humunap. Konyc. Hlap. Harnsnueie npeacraBaeHus 0 IpOCTPaHCTBEHHBIX (PUTypax: KyoO,
napasuieNienune 1, npusMa, nupamMmua, map, chepa, KOHyc, HUITHHIIP.
N3o06paxenue npoctpaHcTBeHHbIX uryp. [Ipumeps! ceuennit. MHOTOrpaHHUKH.
[IpaBunbHbIE MHOTOTpaHHUKH. [IprMepbl pa3BepTOK MHOTOIPAHHUKOB, IUJIUHAPA
u konyca. Humunnap. Konyc. llap. Pangunyc mapa. J{luamerp mapa

76. | JAmarpamMMsl. Huarpamma, cronbuaras AuarpamMma, Kpyronasi iuarpamma, rpadudeckast
nuarpamma, rpaduueckas HakomuTelbHas JuarpaMma

77. | JAunarpamMMsl. JHunarpamma, croybuaras quarpamMma, Kpyronasi AuarpaMmma, rpadudeckas

Auarpamma, rpa(bnqecxaﬁ HAKOIIUTCJIbHAA AuarpamMmma




78. | Cmyuaiinbie coObITHS. BeposTHOCTH 1 JlocToBepHOE COOBITHE, HEBO3MOXKHOE COOBITHE, CITydaifHOE COOBITHE,
CIIy4aifHOTO COOBITHSL. CTONIPOLIEHTHAs BEPOSATHOCTh, HYJIEBasi BEPOSATHOCTh, PABHOBEPOSTHOCTHBIE
COOBITHS
79. | Cnyuaiinbie coObITHs. BeposTHOCTH 1 HocTtoBepHoe coObITHE, HEBO3MOKHOE COOBITHE, CITy4aitHOE COOBITHE,
CIIy4aitHOTO COOBITHSI. CTOTIPOLICHTHAS BEPOSATHOCTh, HYJIEBasi BEPOSTHOCTh, PABHOBEPOSTHOCTHBIC
COOBITUSA
80. | Cmyuaitnsie coObiTHsI. BeposTHOCTD 1 HocTtoBepHoe coObITHE, HEBO3MOKHOE COOBITHE, CITy4aitHOE COOBITHE,
CIIy4aifHOTO COOBITHSI. CTOTIPOLIEHTHAS BEPOSATHOCTH, HYJIEBasi BEPOSTHOCTh, PABHOBEPOSTHOCTHBIC
COOBITUSA
81. | IloBTopenue: Ilpsimas u oGpatHas 1 Bce ocHOBHBIE TOHATHS TEMBI
3aBUCUMOCTBh. OKpykHOCTB. Kpyr.
BeposTHOCTS.
82. | IloBtopenue: IIpssmas u oGpatHas 1 Bce ocHOBHBIE TOHATHUS TEMBI
3aBucUMOCTb. OKpy)kHOCTb. Kpyr.
BepostHocTh. Bce ocHOBHBIE
TIOHSTHS TEMBbI
83. | KontponwHas padota Ne6 o teme 1 [TpoBepka chopMUPOBAHHOCTH OCHOBHBIX MTOHSATHH U HABBIKOB I10 TEME
«[Ipsimast m oOpaTHast 3aBUCUMOCTb. «[Ipsimast u oOpaTHas 3aBUCUMOCTh.OKPY>KHOCTb. Kpyr. BepoaTtHocTb.»
OxkpyxHocTtb. Kpyr. BeposiTHOCTE>»
Tewma 4. PartmonanbeHple uncna u AeicTBus Hag HUMU (70 gacoB)
84. | IlonoXUTEeNbHBIN U OTPUILIATEIbHbIC 1 N3o0pakeHue ynces Ha YUCIOBOH (KOOPAMHATHOM) MPSAMOM.. MHOXKECTBO
qucna LEJIBIX YHCETT.
85. | IlomoxuTenbHBIN U OTPULIATEIbHBIE 1 N306paxkeHne yucen Ha YUCIOBOH (KoopauHaTHOW) npsamoii. [lepBuynoe
qucna MPEJICTABICHUE O MHOKECTBE PAIlMOHATIBHBIX YUCEN . MHOXKECTBO IIEJIBIX YHCET.
86. | KoopaunarHas Ha mpsmast 1 Koopaunarnas npsimasi, koopanHaTta Touku M3o00paskeHue yncesn Ha YUCIOBOM
(KOOpIMHATHOM ) MPSMOM.
87. | KoopaunatHas Ha mpsMast 1 Koopaunatnas npsimasi, koopanHaTta ToukH M300pakeHue yncen Ha YHCIOBOM
(KOOpIMHATHOMN ) MPSIMOH.
88. | KoopaunatHas Ha mpsmMas 1 Koopaunatnas npsimasi, KoopanHaTa ToUkH M300paskeHue yncen Ha YUCIOBOM

(KOOpIMHATHOMN ) MPSIMOH.




89.

Llensie yncna. ParinonanbHEBIE
Yyuca.

KoopaunaTtHast npsiMasi, KoopauHata Touku M300paskeHue yrcea Ha YUCIOBOM
(xoopanHaTHOW) npsiMoii. KoopanHaTHas npsiMas, KOOpAUHATa TOUKH
N3o06pakenue yncen Ha YUCIOBOH (KOOpAUHATHOM) TpsiMoid. [lepBuunoe
IIPEJICTaBICHUE O MHOXKECTBE PAllMOHAIbHBIX YUCEI

90.

Ilenbie uncna. PanimoHaabHbIC
YHuCIa.

KoopnunaTthHas npsimasi, koopauHara Touku M3o0pakeHne yucen Ha YUCIOBOI
(xoopauHaTHO) npsimoit. KooparHuatHast npsiMasi, KOOpAUHATA TOYKU
N300pakeHue uncen Ha YMCI0BOU (KOOpAUHATHOM) npsimoid. [lepBuuHoe
IIPEICTABIICHUE O MHOKECTBE PALIMOHAIIBHBIX YUCEI

91.

Mopyns uncia

KoopnunaTthHas npsimasi, koopauHara Touku M3o0pakeHne yucen Ha YUCIOBOI
(xoopanHaTHOW) psiMoit. M300pakeHne urcen Ha YMCI0BOM (KOOPAMHATHOI)
npsAMON.. Moynp 4ucIia, FeOMETPUYECKAst MHTEPIPETALUs MOy YHUCIIA.

92.

Monyns uncia

Koopaunarnas npsimasi, koopanHaTta Touku M300pakeHue yncesn Ha YUCIOBOM
(xoopanHaTHOW) psiMoi. M300pakeHne yncen Ha YMCIOBOU (KOOPIUHATHOM)
npsAMON.. Moynp 4ucIia, FT€OMETPUYECKAs] THTEPIPETALUs MOyl YHCIIA.

93.

Mopyns uncia

KoopauHatHas npsimMasi, KoopJinHaTa TOYKH M300pakeHne yrces Ha YUCIIOBOM
(koopauHaTHOW) TpsiMoid. M300paskeHne unces Ha YUCI0BOM (KOOPAMHATHOM )
npsMoii.. MoayIs 4nciia, TeOMETpHUYECKasi HHTEPIIPETAIHSI MO/IY/IS YUCIIA.

94.

CpaBHeHHE 4yncen

CpaBaenue uncen. KoopauHaatHas npsiMasi, KoopanHata Touku M3o0paxenue
YuCeN Ha YUCIOBOM (KOOpAMHATHOMN ) TipsiMoit. M300pakeHne urcen Ha YUCIOBOM
(xoopanHaTHOM) IpsiMOi.. Moyl 4Kciia, TeoMeTpudecKasl HHTepIIpeTalus
MOJyJISl YHCTIa.

95.

CpaBHeHI/Ie YHUCCII

Cpasuenue uucen. KoopaunaTtnas npsimasi, koopanHaTta Touku M3o6paxenue
YyuCeN Ha YUCIIOBOM (KOOpAMHATHOMN ) TipsiMoit. M300pakeHre Yrces Ha YUCIOBOM
(xoopAMHATHOM) psIMOi.. Moayinb 4rciia, TeoMeTpudecKast HHTepIpeTanus
MOJYJIS YHCTa.

96.

CpaBHCHI/IC YHUCCII

CpaBuenue uncen. KoopaunaTtaas npsimasi, KoopanHaTta Touku M3o0paxenue
YHCcell Ha YUCIOBOM (KOOpAMHATHON) MpsaAMOi. M300pakeHue yrcen Ha YUCIOBOM
(koopauHATHOMN) MpsiMOi.. Moynb yKcia, FeoMeTpruecKasl MHTEpIIpeTaus
MOAYJIS YHCIIa.

97.

CpaBHeHI/Ie YHUCCII

Cpasnenue uucen. KoopaunarHas npsimasi, KoopauHata Touku M3o0paxeHue
Yrces Ha YUCIOBOM (KOOpIMHATHON) npsiMOi. M300pakeHne yncen Ha YUCIOBOM
(koopauHATHOMN) MpsIMOM.. Moynb yKcia, TeOMEeTpHUecKasi MHHTEpIIpeTaIus




MOJTyJIsl YUCIIa.

98.

KonTtponsnas padota Ne
7T«PanuoHanbHBIE YUCIA.
CpaBHEHHE PALIMOHATIBHBIX YUCEID)

[TpoBepka chopMUpOBAaHHOCTH OCHOBHBIX IMOHSATHI M HABBIKOB TI0 TEME
«ParmmonanbHubie yucia. CpaBHEHUE PAIIMOHATIBHBIX YHCEID)

99.

CrnoxxeHue palMoOHaIbHBIX YUCET.

JlelcTBUS C MOJIOKUTEIbHBIMA M OTPULIATEIBHBIMU YKCIIaMU. MHOKECTBO
uenbix unces. Koopaunarnas npsimasi M300pakeHne yucesn Ha YuciIoBOM
(xoopanHaTHOW) psMoi. Moayinb uucia

100.

CrnoxeHue paliMOHaTbHBIX YUCET.

JlelcTBUS C MOJIOKUTETbHBIMA U OTPULIATEIbHBIMU YUCIaMUA. MHOKECTBO
nenbix uncen. Koopaunarnas npsimasi. M300pakeHne 4ucen Ha YuCIOBOM
(xoopanHaTHOW) psMoi. Moaynb uucia

101.

CrnoxeHue paliMoOHaAbHBIX YUCET.

JlelcTBUS C MOJIOKUTETbHBIMA U OTPULIATEIbHBIMU YUCIaMUA. MHOKECTBO
nensix urcen. Koopaunarnas npsimasi. M3o0paxeHue drcen Ha YUCIOBON
(xoopauHaTHOW) psiMoi.. Moayinb ynciia YnucaoBoe BbIpaXKeHHUE U €ro 3HaUeHHe,
MOPSAZIOK BBIMIOJIHEHUS JEHCTBUI

102.

CrioxeHue palmoOHaIbHbIX YHCE.

JlelicTBUS C MOJIOKUTETbHBIMA M OTPULIATEIbHBIMU YUCIaMUA. MHOKECTBO
nenbix urcell. M3o0pakeHue uncen Ha YUCIOBOH (KOOPAMHATHOM) MIPSMOIA..
Monayinb yncia UucnoBoe BHIPAKEHHUE U €r0 3HAYEHUE, TOPSAJ0K BIMOJIHEHHS
neiictBuii. ClIo)KeHHE U BEIYNTAHHE, KOMIIOHEHTHI CIIOKECHUS 1 BRIYUTAHHSA, CBI3b
MEK1y HUMH, HAXOKICHUE CYMMBbI U Pa3HOCTH, U3MEHEHUE CYMMBI U Pa3HOCTH
MIpY U3MEHEHUU KOMIIOHEHTOB CJIOKEHUS U BBIYMTAHUS.

103.

CBolicTBa CJIOKEHHS pallMOHATIBHBIX
quCel.

JleficTBHSI C MOJIOKUTEILHBIMU M OTPUIIATEILHBIMH YHCcIaMU. MHOKECTBO
HEeJIbIX Yrcesl. Moaylb uncia.

Pemenne TekcToBBIX 3a7a4 apupMeTHIECKUM criocooom. KMcrnonb3oBanue
TaOIuUI, CXeM, YePTEeKEH, APYrUX CPEJICTB MPEACTABICHUS JaHHBIX MPU PEIICHUH
3aJa4M.

104.

CBolicTBa CI0KEHUS palHOHAJIbHBIX
YHUCCII.

I[eﬁCTBHH C ITOJIOKHUTCIIbHBIMU U OTPULATCIbHBIMHA YN CIIaMU. MHo:K€ecTBO
OCJIBIX YUCCII. MO,Z[y.]'IL qucjia.

Penienne TeKCTOBBIX 3a1a4 apI/ICI)MeTI/I‘-IeCKI/IM criocooom. HMcroas30Banue
Ta6J'II/II_I, CXEM, ‘lepTe)I(efI, APYrux Cpe€aACTB NpCACTABJICHUA JAHHBIX IIPU PCIICHUN
3aga4u.

105.

Brerauranue pallnOHAJIbHBIX YUCCII.

I[eﬁCTBHH C MMOJIOKUTCIIbHBIMU U OTPUIATCIIbHBIMU YHCJIIaAMU. MHOXECTBO
OCIIBIX YHUCECII. KOOp,Z[I/IHaTHEUI npsamMasd, KoopaAnHaTa TOYKH. I/I306pa)i(CHI/IC YHUCCII




Ha YUCIOBOM (KOOpAMHATHON) npsiMoi. Moayipb uncia. Berunranue uncen.
Hucno, IpOTUBOIIOIOKHOE BeluMTaeMOMYy. [IpencraBienue pa3HOCTH B BUzIE
CyMMBI. /[11MHa OTpe3Kka Ha KOOPAMHATHOM NPAMOU

106.

Brerauranme palroOHAJIbHBIX YUCECII.

JIefiCTBHS C MOJIOKUTEIBbHBIMU U OTPULATEIbHBIMU YnCIaMU. MHOKECTBO
nenbix yncen. KoopaunarHas npsiMast, KoopauHaTta Touku. M300pakenue uncen
Ha YUCJIOBOM (KOOpAMHATHON) npsiMoi. Moayib unciia. Beruuranue uncen.
Hucno, npoTUBOIIONIOKHOE BeIYMTaeMOMYy. [IpencraBinenne pa3HoCcTH B BUE
cymmbl. JImMHa oTpe3ka Ha KOOPAWHATHOH mpsiMoii. Micnonp3oBanue OyKB JUIs
0003HaYeHMsI YUCEJI, BEIUNCICHUE 3HAUYEHUS AJIreOpandeckoro BbIpaskeHus,
IPUMEHEHHE aIreOpandecKuX BhIPAKEHUH JUIsl 3aMCH CBOMCTB apu(METHYECKUX
JecTBuil, npeoOpa3oBaHue adredpandeckux BhIPaXKEHUM.

107.

Brrauranme palroOHAJIBHBIX YHUCECII.

JlelcTBUS C MOJIOKUTETbHBIMA U OTPULIATEIbHBIMU YUCIaMUA. MHOKECTBO
nensix yrcen. Koopannataas npsimasi, KoopJauHaTa TOukd. M300paxenue ancen
Ha YHCJIOBOM (KOOpAMHATHOW) mpsiMoii. Moayinb uncna. Beruuranue uncen.
Yucno, npoTHUBOTIOJIO)KHOE BeiunTaemMomy. [IpencraBienre pa3HOCTH B BUIE
CyMMBI. /[TMHA OTpe3ka Ha KOOpAUHATHOM npsMoi. Mcronp3oBanue OyKB Jist
0003HaYeHHsI YUCEJl, BEIUMCICHUE 3HAYEHUS alNreOpanuecKoro BhIpaXKeHHs,
IPUMEHEHHE aNreOpanvyecKuX BhIPaKEHHH [T 3aMCH CBOMCTB apu(MeTHYECKUX
JeNCTBUM, TpeoOpa3oBaHKe areOpandeCKUX BhIPAKECHUN.

108.

Brranranue palroOHAJIBHBIX YHUCECII.

JIeficTBHS C MOJOKUTEIBHBIMU U OTPULIATEIbHBIMU YHCIaMHA. MHOKECTBO
nenbix yncen. KoopaunarHas npsiMasi, KoopauHata Touku. M300paxeHue uucen
Ha YMCJIOBOHM (KOOpIUHATHOM) mpsiMoid. Moyinb uncia. Berauranue uncer.
Yucno, mpoTUBONOJIOKHOE BeluuTaeMomy. pencraBienue pa3HOCTH B BUE
cyMMBI. J{TMHa oTpe3Ka Ha KOOpAWHATHOU psiMOoi Perienne TeKCTOBBIX 3a1a4
apudmernueckuM crnocodboM. McrnonpzoBanue Tabiull, CXeM, YepTeKen, APYyrux
CPEICTB IMPEICTABICHUS JaHHBIX MPU PELICHUH 3a/Ia4H.

109.

Breruuranue paiHnOHAJIbHBIX YK CCII.

JleficTBUS C OJOKUTEIBHBIMU U OTPULATEIbHBIMU YKCIaMU. MHOKECTBO
uenbix yncen. KoopauHarHas npsiMasi, KoopauHata Touku. M300paxeHue yucen
Ha YUCIIOBOM (KOOPAMHATHOM) mpsiMoii. Moay:nb uncna. Berauranue uncen.
Yucno, NpoTUBONOJIOKHOE BeIunTaeMomy. [IpencraBienue pasHOCTH B BUIE
CyMMBI. /[nmMHa oTpe3ka Ha KOOPAMHATHOM MPpsAMOU Pelienue TeKCTOBBIX 3a7a4
apudmernueckuM crnocodboM. Mcrnonp3zoBanue Ta0nuil, CXeM, YepTEeKEn, APYrux
CPEACTB NPEICTABICHUS JaHHBIX [IPU PELICHNUH 3aa4H.

110.

KonTtponsHas pabora Ne

HpOBCpKa C(I)OpMI/IpOBaHHOCTI/I OCHOBHBIX IIOHSTHI M HAaBBIKOB I10 TEME




8«CiokeHne U BEIYUTAHUE
paIMOHATBHBIX YUCEIDY

«CnoskeHre 1 BEIYATaHHUE palOHAIBHBIX YUCCID)

111.

YMHOXKEHHE palrOHAJIBHBIX YUCCII.

Ienbie uncna. PanmonansHeie yncina Mooy yucina Y MHOKEHHE
paLMOHATIBLHBIX YHCEN.

112.

VYMHOXKEHUE paurOHAJIBHBIX YUCEII.

enbie uncna. PanmonansHbie yncina Moayins yucina Y MHOKEHHE
panMoHaNBHBIX YKcel. BeipakeHne ¢ nepeMeHHol. 3HauYeHHEe BBIPayKEHHS.
Ncnonp3oBanne OyKB JUisi 0003HAYCHUS YHCEIT, BBIYUCICHUE 3HAYCHUS
anreOpanvdeckoro BEIpaKEHUS, MPUMEHEHHE alreOpandecKuX BBIpaKCHUN s
3aMnMcy CBOMCTB apu(MeTHyecKuX AeHCTBUMN, Tpeodpa3oBaHne alredpanyecKux
BBIPAKCHUIN

113.

VYMHOXKEHUE palrOHAJIBHBIX YUCEII.

enpie uncna. PanmonansHeie yncina Mooy yucina Y MHOKEHHE
panuOHaJIbHBIX YHUCCIIL.

114.

VYMHOXKEHUE paurOHAJIBHBIX YUCEIL.

Ienbie yncna. PanronansHbie yrciaa Moaynb yucia Y MHOKEHHE
paHI/IOHaJ'H)HI)IX YJHUCCII.

115.

[IepemecturensHOE N
coYeTaTeIbHOE CBOMCTBO
YMHOXEHUS PAIMOHAIBHBIX YHCETI.

[enbie yucna. PanronanbHbie yrciaa Moaynb yucia Y MHOKEHHE
palMOHANBHBIX YKcell. BeipakeHue ¢ mepeMeHHON. 3HaY€HUE BhIPAKEHUS.
Hcnonb3oBanue OyKB /Ui 0003HAUEHUS YHMCE, BHIUUCICHUE 3HAUCHUS
anredpanvyecKkoro BbIpaKEHUs, MPUMEHEHUE anreOpanyecKuX BhIpaKeHUHN IJis
3aMMCH CBOMCTB apr(METHUECCKUX JICUCTBHUH, TPeoOpa3oBaHNE aNreOpandecKux
BBIPAYKECHUI

116.

HepeMeCTI/ITeHBHOG u
COYeTaTeIbHOE CBOMCTBO
YMHOXCHUA palluOHAJIBHBIX YUCEIL.

[enbie yucna. PauronansHbie yrcia Moaynb yuciaa Y MHOKEHUE
panMoHaNIbHBIX YKCell. BhIpakeHHe ¢ MepeMeHHON. 3HaUYeHNUE BRIPAKCHHUS.
Hcnons3oBanue OykB /st 0003HAYEHUS YUCEN, BHIYMCICHHE 3HAYCHUS
anreOpanvecKoro BEIPAKECHHMS, IPUMEHEHHUE alireOpanvyeCcKuX BBIPAXKESHUN IS
3aIIMCU CBOMCTB apu(METUUYECKUX JCUCTBUH, TPEOOpa30BaHUE alTreOpandecKux
BBIPAYKCHUI

117.

HepeMeCTI/ITCHLHOC u
COYETaTEIbHOE CBOMCTBO
YMHOKCHHU pallUOHAJIBHBIX YHUCCII.

Ienbie yncna. PanronansHele yrcina Moayns yucina Y MHOKEHHUE
panMoHaNbHBIX YKCcell. BeipaxkeHue ¢ nepeMeHHON. 3HaUE€HNUE BhIPAKECHHUS.
Hcnonb3oBanue OYKB /Ui 0003HAUEHUS YHCEIl, BBIYMCICHUE 3HAUCHUS
anredpanvdeckoro BHIPAKEHUs, MPUMEHEHHE anreOpanyecKuX BhIPaKeHUHN IS
3amucH CBOMCTB apu(pMeTHdecKuX ACHCTBUIA, MPeoOpa3oBaHNe aNreOpandecKux
BBIPAXKCHUIN




118.

PacnpenenurensHoe cBOMCTBO
YMHOXEHUSA

Ienbie uncna. PanmonansHbie yncina Moayib yucina Y MHOKEHHE
palMOHAIbHBIX YKcel. BoipakeHue ¢ nepeMeHHON. 3HaYeHUE BHIPAKEHUS.
Hcnonps3oBanue OyKB st 0003HAYEHUS YHCEII, BBIYUCICHNE 3HAYCHUS
areOpanvyeckoro BIpaKeHUs, IPUMEHEHHE alreOpanvecKuX BhIpaKESHUN IS
3aIMCH CBOMCTB apr(PMETHUECKUX ACHCTBUH, TpeoOpa3zoBaHue alreOpandeckux
BBIPA)KCHUIN

119.

PacnpenenurensHoe cBOMCTBO
YMHOXCHUA

enbie uncna. PanmonansHeie yncna Moayine yucia. Y MHOXKEHUE
palMOHANIBHBIX YKcen. BoipaxkeHue ¢ nepeMeHHON. 3HaYeHHE BHIPAKEHUSI.
Hcnons3oBanue OyKB /j1si 0003HAUCHUSI YUCETT, BRIYUCIICHUE 3HAUYCHUS
anredpanvdecKkoro BbIpaKEHUs, IPUMEHEHHNE anreOpanyecKuX BhIPaKEHUHN AJis
3amMcy CBOMCTB apu(pMeTndecKux AeHCTBUM, TpeoOdpa3zoBaHNe alredpandeckux
BBIPAKCHUIN

120.

PacnpenenurensHoe CBOMCTBO
YMHOXCHUA

enbie yncna. PanronansHbie yrciaa Moaynb yucia Y MHOKEHHE
palMoOHANBHBIX YKcell. BeipaxkeHue ¢ mepeMeHHOM. 3HaueHUE BhIPaKEHUS.
Hcnons3oBanue OykB /st 0003HAYEHUS YUCEN, BHIYUCICHUE 3HAYCHUS
anreOpanvecKoro BEIPAKEHHS, MPUMEHEHHUE alNTeOpanvdeCcKuX BBIPAXKECHUN IS
3aMMCH CBOMCTB apru(METHISCKUX ICHCTBUH, TPeoOpa3oBaHNE aNreOpandecKux
BBIPAKECHUI

121.

PacnpenenurenbHoe CBOMCTBO
YMHOXEHUS

Ienbie yncna. PauronanbHbie yriciaa Moaynb yucia Y MHOKEHHE
palMoOHANBHBIX YKcell. BeipaxkeHue ¢ mepeMeHHON. 3HaUeHUE BhIPAXKEHUS.
Hcnonb3oBanue OyKB /Ui 0003HAUEHUS YHCE, BHIUUCICHUE 3HAUCHUS
anredpanvdeckoro BbIpaKEHUs, IPUMEHEHUE alreOpanyecKuX BbIpaKEHUN 1is
3aIlKiCy CBOMCTB apu(MeTHUECKUX IeHCTBUM, TpeoOpa3zoBaHue anreOpanuecKux
BBIPAYKECHUI

122.

PaCHpCI[CJ'II/ITCJ'IBHOC CBOMCTBO
YMHOKCHHA

I{enbie yncna. PanronansHeie yncna Moayne yucia. Y MHOXKEHHUE
palMOHANIBHBIX YKcell. BoipakeHue ¢ mepeMeHHON. 3HaueHUE BhIpaKEHUS.
Hcnonb3oBanue OyKB /Ui 0003HAUEHUS YHCE, BHIUUCICHUE 3HAUCHUS
anreOpanvecKoro BEIPAKECHHMS, IPUMEHEHHUE alireOpanvdeCcKuX BhIPAXKESHUN TS
3aIIMCU CBOMCTB apu(METUUECKUX JACHCTBUH, TPEoOpa30BaHKE aareOpandecKux
BBIPaKCHUIN

123.

Z[eJ'IGHI/Ie palluOHAJIBHBIX YHUCCJI

]_[eJ'IBIG 4yucia. PalimoHanpHbIC YHCIa MOI[y.]'IB quciia ILCHGHI/IG palruOHAIBHBIX
YHUCCII

124.

I[eJ'IeHI/Ie palluOHAJIBHBIX YUCCII

L[CJ'IBIC yrcia. PalimoHanpHbIE YHCIa MOI[yJ'IB quciia I[CJ'ICHI/IG palOHaJIbHBIX




YHUCCJI

125.

Jlenenre paliMOHaNIbHBIX YHCEI

enbie uncna. PanmonansHsle yncina Moayip yucna Jlenenue paioHaIbHbIX
yucen BeipaxkeHue ¢ nepeMeHHO. 3HaueHUE BhIPAXKEHUS.

126.

Jlenenne paliMOHAIbHBIX YHCEI

Lenbre uncna. PaimonaneHeie ynciaa Moayne yncina [lenenre pauroHalIbHbIX
yucen BeipakeHue ¢ nepeMeHHO. 3HaueHUE BBIPAXKECHUS.

127.

KonTpomasnas pabora Ne9 no teme
«YMHOXEHHUE U
JIeJIEHUE PAallMOHAIbHBIX YHCEI»

[TpoBepka chopMHPOBAaHHOCTH OCHOBHBIX IMOHSATHI M HABBIKOB TI0 TEME
«YMHOXKEHHE U JCIICHUE PALUOHAIbHBIX YUCET

128.

Pemrenne ypaBHeHuit

VYpasuenue. Kopens ypaBHeHus. Pemuts ypaBHenue. [IpaBuiia nepenoca
CJIaraeéMbIX U3 OJITHOM YacTHU ypaBHEHUS B IPYTyIO; YMHOXEHUS (JIeJIeHNs) 00enX
4acTe! ypaBHEHMs Ha OJIHO U TO XK€ YHCII0, HE paBHOE HYII0. JIMHEHbIE
yYpaBHEHUS.

129.

Pemenne ypaBHeHu

VYpaBuenue. Kopenps ypaBHeHus1. Pemute ypaBHenue. [IpaBuiia nmepeHoca
CJIaraeéMbIX M3 OJTHOM YacTHU ypaBHEHUS B JPYTyl0; YMHOXKEHUS (JIeleHUs ) 00enx
yacTell ypaBHEHMS Ha OJIHO M TO XK€ YHCII0, HE paBHOE HYII0. JIMHEHbIE
YpaBHEHHS.

130.

Pemenue ypaBHeHumit

VYpasuenue. Kopens ypaBuenus. Pemuts ypaBHenue. [IpaBuna nepeHoca
claraeMbIX M3 OJHOW YacTH YpaBHEHUS B JAPYTYIO; YMHOKEHUS (JIeTIEHU) 00enX
yacTell ypaBHEHHUS Ha OJTHO U TO XK€ YUCIIO, HE paBHOE HYIIO. JInHelHbIe
YpaBHEHUS.

131.

Pemenue ypaBHeHmit

VYpaBuenue. Kopens ypaBHenus. Pemuth ypaBHenue. [IpaBuiia nepenoca
CJIaraeMbIX M3 OJTHOM YacTU ypaBHEHUS B JPYTyI0; YMHOXKEHHUS (JefieHus) 00enx
yacTel ypaBHEHHUs Ha OJIHO U TO YK€ YUCIIO, He paBHOE HYJI0. JInHelHbIe
YpaBHEHHUS.

132.

Pemenue 3agau ¢ IOMOIIBIO
YpaBHCHUA

VYpaBuenue. Kopenb ypaBHeHus. Pemuts ypaBHenue. [IpaBuiia nepeHoca
CJIaraeMbIX M3 OJTHOM YacTHU ypaBHEHUS B JPYTyI0; YMHOXKEHHS (JeNeHus) 00enx
YyacTel ypaBHEHUs Ha OJIHO U TO K€ YUCIIO, HE paBHOE HYIO. JIMHElHbIE
ypaBHeHus. Maket. YcnoBue 3anaun. Bonpoc 3agaun. Pemenue 3agay ¢
MIOMOILIBIO YPAaBHEHUI

133.

Pemenue 3anau ¢ momMousko
ypaBHEHUS

VYpasuenue. Kopens ypaBHeHus. Pemnts ypaBHeHue. [IpaBuina nepeHoca
cJlaraeMbIX M3 OJJHOM YacTH ypaBHEHUS B JAPYTYIO; YMHOKEHUS (JeIeH s ) 00enx




4acTE! ypaBHEHMs Ha OJIHO M TO K€ YUCII0, HE paBHOE HYJIIO. JInHelHbIe
ypaBHeHus.Maker. YcnoBue 3anaun. Bonpoc 3anauyn. Pemenue 3anau ¢
IIOMOILIbIO0 YPAaBHEHUI

134.

Pemenne 3a1a4 ¢ TOMOIIBIO
YpaBHEHUA

VYpasuenue. Kopens ypaBHeHus. Pemuts ypaBHenue. [IpaBuiia nepenoca
CJIaraeéMbIX U3 OJTHOM YacTHU ypaBHEHUS B JPYryl0; YMHOXEHUS (e1eHus) 00enx
4acTe! ypaBHEHMS Ha OJIHO M TO K€ YHCII0, HE paBHOE HYIIO. JInHelHbIe
ypaBHeHus. Maket. YcnoBue 3anaun. Bonpoc 3agaun. Pemenue 3agau ¢
IIOMOILIbIO YPAaBHEHUI

135.

Pemrenue 3aga4 ¢ IOMOIIBIO
YpaBHEHUA

VYpasuenue. Kopens ypaBHeHus. Pemute ypaBHenue. [IpaBuna nepenoca
CJIaraeéMbIX M3 OJTHOM YacTHU ypaBHEHUS B JPYTyl0; YMHOXKEHHUS (JeJIeHus1) 00enx
4acTe! ypaBHEHMS Ha OJIHO M TO K€ YHCII0, HE paBHOE HYIHO. JInHelHbIe
ypaBHeHus. Maket. YcnoBue 3anaun. Bonpoc 3agaun. Pemenue 3agau ¢
MIOMOIIIBIO0 YPAaBHEHUI

136.

[ToBTOpenue no teme «Pemenue
YpaBHEHUN»

VYpaBuenue. Kopenp ypaBHeHus. Pemute ypaBHenue. [IpaBuiia nepeHoca
CJIaraeéMbIX M3 OJTHOM YacTHU ypaBHEHUS B JPYTyI0; YMHOXKEHHUS (JefieHus1) 00enx
yacTe! ypaBHEHMS Ha OJIHO M TO € YHCII0, HE paBHOE HYIH0. JInHelHbIe
ypaBHeHus1. MakeT. YcnoBue 3anaun. Bonpoc 3agaun. Pemenune 3amay ¢
MOMOIIBIO YPaBHEHUI

137.

Kontponsnas padorta Ne 10 mo teme
«Pemenue ypaBHEHUI

[TpoBepka chopMUPOBAHHOCTH OCHOBHBIX IMOHSATHI M HaBBHIKOB TI0 TEME
«Pemenne ypaBHEHUID)

138.

[lepnieniukynspHbie MpsIMbIe

B3aumHoe pacnonoxeHue IByX NpsSMbIX, IBYX OKPY>KHOCTEH, MPSMOi U
okpyxHocTH. [Ipamas. CoiicTBo npsimoil. [Ipsmoit yrom. [leprnieHaukysnspHbie
npsimbie. [leprieHAuKyIsIpHbIE OTPE3KH, JIy4U

139.

[lepnienukynspHbie MpsIMbIE

B3anmMHOe pacnoioxkeHue ABYX NPSMBIX, ABYX OKPYKHOCTEH, MPSIMOU U
okpyxHocTu. [Ipsmas. CpoiictBo npssmoi. [Ipsmoit yroa. [lepnenaukynspHbie
npsimele. [leprieHIuKyasipHbIE OTPE3KH, JTyUU

140.

[lepnienukynspHbie MpsIMbIE

B3aumHoe pacnosnoxeHue IByX IpsMbIX, IBYX OKPY>KHOCTEH, IPSMOU U
okpyxHocTu. [Ipsamas. CeoiictBo npsmoi. IIpsmoit yroa. IleprnenaukynspHbie
npsmele. [leprieHIuKynsapHble OTPE3KH, JIydu

141.

OceBas cummeTpus

LlenTpanbHas, oceBas U 3epKajbHasg CUMMeETpHH. M300paxeHue
cUMMeTpuuHbIX (uryp. Ipsmoii yromu. [lepnenaukynspHbie psMbIe.




142.| OceBas cuMMeTpUH OceBas u 3epKaibHast cuMMeTprd. M300pakeHrne CHMMETPHYHBIX QUTYD.
143.| LlenTpanbHas CUMMETPUU Hentpanbnas cummeTpuu. M300paxkeHne CHMMETPUYHBIX (UTYD.
144. | IlapannenbHbie PSMbIE [Ipsimas. CoiictBo npsimoit. [Ipsmoit yrou. [lepnienaukynsipHbie psIMBIE.
[lepnenukynspHble OTPE3KH, JTyUH
145. | IlapannenbHble npsiMble [Ipsmas. CoiictBo npsimoid. IIpsimoit yroa. [lepnenaukynsipHblie npsiMbIe.
146. | [lapannenpHble psiMble [Ipsmas. CoiictBo npsimoid. IIpsimoit yroa. [lepnenaukynsipHblie npsMbIe.
147.| KoopauHaTHast IJI0CKOCTh Koopnunatasie npsmelie. CucreMa KOOpAMHAT Ha mitockocTu. Hauamno
koopauHat. KoopaunaTtaas ninockocts. KoopannaTs! Touku. Adcuucca TOYKH.
Opnunata Touku. Och abcuuce. Ock opAUHAT
148. | KoopnuHaTHas MIOCKOCTh Koopmunarasie mpsimbie. CucTemMa KOOpAUHAT Ha TuiockocTu. Hagano
koopauHat. KoopaunatHas miuockocts. Koopannats! Touku. Adcuucca TOUKH.
Opaunara Toukn. Ock adbcruce. Ock opaAUHAT
149. | I'paduknu I'paduk neuxenus. ['paduk pocra. I'paduk nsmMenenus maccol. I'paduk
U3MEHEHUs Temnepatypsl. ['paduk nu3MeHeHHs BHICOTHI
150. | I'paduku I'padux aemxenus. ['paduk pocra. ['padux nsmenenns maccel. ['paduk
U3MEHEeHUs Temnepatypsl. ['paduk u3smMeHeHHs BHICOTHI
151.| IloBTopenue mo Teme «IIpsmbie Ha Bce oCHOBHBIE MOHATHS TEMBI
IIJIOCKOCTH
152. | IloBTopenue o Teme «KoopauHaTsl Bce ocHOBHBIE MOHATHS TEMBbI
Ha IIJIOCKOCTH»
153.| KonTtponbsHas padora Nell mo Teme [TpoBepka chopMUPOBAaHHOCTH OCHOBHBIX IMTOHSATHUH U HABBIKOB 110 TEME
«IleprieHIUKYSIpHBIE U «IleprieHIMKysipHBIE U MapajuielibHble psiMble. KoopAanHAThI Ha MIIOCKOCTHY
rapajuieJIbHbIE IPSIMbIE.
Koopannatsl Ha I0CKOCTHY
Tema 5. IloBropenue. Pemenue 3anau (14 yacos
154.| Ilpu3Haku 1eTUMOCTH [Ipusnaku nenumoctu yucen Ha 2; 5; 10; 3; 9. HOJl u HOK uncen.
155.| Haubonpuinii oOMIMil IeIUTEND. [Ipu3naku nenumoctu yucen Ha 2; 5; 10; 3; 9. HOA u HOK uucen

Haumensinee ob1iee kpaTtHoe




156.| Apudmerndeckue AeUCTBUS C [TpuBenenue apoOeii k oOuemMy 3HameHaTento. CpaBHeHUE IpoOeit ¢ pa3HbIMU
OOBIKHOBEHHBIMH JIPOOSIMHU 3HaMeHaTesIMH. JlecTBHs ¢ 0OBIKHOBEHHBIMH Jpo0smu. [IpeBparienue
0OBIKHOBEHHOH JIpOOH B JECATHYHYIO.
157.| Apudmerndeckne AEUCTBUS C [MpuBenenne apodeii k oOmemy 3HameHaTeno. CpaBHeHUE IpooOeii ¢ pa3HBIMU
OOBIKHOBEHHBIMH JIPOOSIMHU 3HaMeHaTeIsIMu. [IeficTBUs ¢ 0ObIKHOBEHHBIMU Jpo0simu. [IpeBpaienue
0OBIKHOBEHHOH JIpOOH B JECATHYHYIO.
158. | OTHo1IEHUSs ¥ TPOTOPLIUU OtHowenue. [Iponopuus. OcHoBHOE cBoicTBO poniopuuil. [Ipumenenue
[IPOTIOPLUH.
159. | OtHouleHus U NPONOPIUH OtHowenue. [Iponopuus. OcHoBHOE cBoMcTBO ponopiuii. [Ipumenenue
[IPOTIOPLUH.
160. | CpaBHeHue, CIIOKEHNE, BRIUUTAHHE [TonoxutenpHble U OTPHULIATENbHBIE YKcia. Llenble paloHanbHbIE Yncia.
paloHaIbHBIX YHCEI JleiicTBHS ¢ palioHaIbHBIMU YHUCTAMH.
161.| YMHOXEHHE U JIeTIeHUE [TosoxkuTENbHBIE U OTPULIATENIbHBIC YKclia. Llenble pannoHaIbHbIE YHCIIA.
paloHaIbHBIX YHCE JleiicTBHS ¢ paliOHaIbHBIMU YHUCIaMH.
162.| Pemenue ypaBHEHHIA YpaBuenue. Kopenb ypaBHeHus. UTo 3HaUUT peminTh ypaBHeHue. [IpaBuna
MEepeHoca ClIaraéMbIX U3 OJTHOM YacTH ypaBHEHUS. JIMHEHbIE ypaBHEHUS
163.| Pemenue ypaBHEHHIA YpaBuenue. Kopens ypaBHeHus. UTo 3HAUUT pemnTh ypaBHeHue. [IpaBuna
MEepeHoca ClIaraéMbIX U3 OJTHOM YacTH ypaBHEHUS. JInHEHbIE ypaBHEHUS
164.| Pemenue 3a1a4 ¢ MOMOIIBIO YpaBuenue. Kopenb ypaBHeHnus. UTo 3HaUUT peminTh ypaBHeHue. [IpaBuna
ypaBHEHUU MepeHoca cllaraeéMbIX U3 OJHON 4acTu ypaBHeHUs. JInHeliHbIe ypaBHEHUS
165.| Pemenue 3a1a4 ¢ mOMOIIBIO YpaBuenue. Kopenb ypaBHeHnus. UTo 3HaUUT peminTh ypaBHeHue. [IpaBuna
ypaBHEHUI MepeHoca cllaraeéMbIX U3 OJHOM YacTu ypaBHeHus. JInHeHbIe ypaBHEHUS
166. | KoopauHaTHasi MI0CKOCTh Koopnunatasie npsmele. CructeMa KOOpAUHAT Ha TUIOCKOCTH. Havano koopauHar.
KoopnunatHas mnockocts. Koopannatel Touku. Adcuucca Touku. OpanHarta
rouku. Ochk abcmuce. Ock opauHart. [leprieHauKyIspHbIE U MapayieNbHbIE MPSMBIE.
CummeTrpus
167.| WroroBas KOHTpoJIbHAs paboTa 3a OcHOBHBIE IOHATHSA Kypca
Kypc MaTeMaTuKH 6 Kiacca
168.| AHanu3 KOHTPOJEHOU pabOTHI (OCHOBHBIE TIOHATHS Kypca




169.| OGoOmaromuii ypox 1 OCHOBHBIE TIOHATHS Kypca
170. | Urorosslii ypok 1 OcHOBHBIE IOHATHS Kypca
6 xiacc (204 gaca, u3 pacuéra 6 4acoB B HEJIEIIO)
KommuectBo
Ne /it Tewma, pa3aen, ypok qACOB OcCHOBHBIE JIEMEHTHI COAEpKaHMsI 00pa30BaHuUs
Tewma 1. JlenumocTtsb uncen (22 gaca)
1. Jenurenu u KpaTHbie 1 Jlenurens. KpatHoe. [IpocThie u cocTaBHbIE uncia. Pa3noxeHne HaTypalTbHOTO
5 ] YUCIIa HA MHOYKUTEIH, Pa3JIoKEHUE Ha IPOCThie MHOXKUTETU. KonmuecTBo
AenTenu 1 KpaTHble NEUTENIeH Yucia, allTOPUTM Pa3JIoKEeHUs YHCIIa Ha TIPOCThIE MHOKUTEH,
3. Jle/ITENN 1 KpaTHBIE 1 OCHOBHas TeopeMma apupmeruku. KparHoe u ero cBoiicTsa.
4 [Tpusnaku nenumocty Ha 10, HA S U 1 [Tpusnaku nenumoctu Ha 10, Ha 5 1 Ha 2
Ha 2
5. [Tpusnaku nenumocty Ha 10, HA S u 1 [Tpu3naku genmumocty Ha 10, Ha 5 1 Ha 2. Mcons3oBanue OyKB 11t 0003HAUYCHUS
Ha 2 YHUCE.
6. [Tpusnaku nenumocty Ha 10, HA S u 1 [Tpu3naku genmumocty Ha 10, Ha 5 1 Ha 2. Mcons3oBanue OyKB 11t 0003HAUYCHUS
Ha 2 THCEII.
7. [Ipusnaku nenumMoctu Ha 9 1 Ha 3 1 [Ipy3Haku nenuMocTy Ha 9 1 Ha 3
8. [Ipusnaku nenumMoctu Ha 9 1 Ha 3 1 [Ipu3naku aenmumocty Ha 9 u Ha 3. Mcnonb3oBaHue OyKB 1711 0003HAYCHHS YHCEIT.
0. [Ipuznaku nenumMoctu Ha 9 1 Ha 3 1 [Tpu3naku nenumocTH Ha 9 u Ha 3. Mcnonp3oBaHue OykB At 0003HAYCHHS YHCE.
10. | Bxoanast KOHTpOJIbHAs padoTa 1 Bce ocHOBHbBIC TTOHATHS
11. | IIpocTeie U coOCTaBHBIEC YUCIIA 1 [Tpusnaku nenumoctu Ha 10, Ha 5 u Ha 2. [Ipu3Haku nenuMocTy Ha 9 1 Ha 3.
Hcnonb3oBanue OYKB st 0003HAUEHUS YHCEIL.
12. | IIpocTsle u cocTaBHBIE YnCIA * 1 [TpuzHaku nenumoctu Ha 10, Ha 5 v Ha 2. [Ipu3Haku nenuMocTy Ha 9 u Ha 3.
Hcnonb3oBanue OYKB JUTsi 0003HAUCHUS YHCEIL.
13. | Haubomnpminii 00Ul JeIUTEb. 1 JlenuTenb U €ro CBOMCTBA, OOIIUI IeNUTeNh ABYX U OoJiee yucell, HanbombIInui




B3auMHO mpocTele yncia

001Ul TenuTeNh, B3AMMHO MPOCTHIC YUCIIA, HAXOXKICHIE HAaOOJIBIIEro 00ero
NeTTUTEIIS.

14. | Haubonpmiuii 0Ol JEIUTEIb JlenuTenb U €ro CBOMCTBA, OOIIUI IeNUTeNh ABYX U 0OJiee Yucell, HanboIbIInui
00U TeUTeNh, B3AUMHO MPOCTHIC YMCIIA, HAXOXKICHHE HanOOJIBIIEro 00IIero
TTeTUTETIS.
15. | Haubomapmiuii oOmmii geaureans™ JlenuTens u ero CBOMCTBA, OOIIUI AETUTEb ABYX U O0Jiee Yncesl, HauOOJIbIITNI
0OITUi TeUTeNh, B3AUMHO MPOCTHIC YMCIIA, HAXOKICHHE HanOOJIBIIEro 00IIero
TTeTTUTETIS.
16. | Haumensiee oOriee KpaTHOE KpatHoe u ero cBoiicTBa, 00111€€ KpaTHOE ABYX U O0JIee Yrcell, HauMeHbIIee
00II1ee KpaTHOE, CITOCOOB! HAX0XKICHUS HAMMEHBIIIET0 00IIEro KPaTHOTO.
17. | Haumensiee oOriee KpaTHOE KpatHoe u ero cBoiicTBa, 00111€€ KpaTHOE ABYX U O0Jiee Yrcell, HauMeHbIIee
o0Iee KpaTHOE, CIIOCOOBI HaX0KICHUST HAMMEHBIIETO O0MIET0 KPaTHOTO.
18. | Pemenue 3agad o reme KpaTtHoe u ero cBoiicTBa, oOuiee KpaTHOE ABYX U OoJiee yKcell, HAUMEHbIIee
«HanmensImee ob1e KpaTHOEY 00111e€ KpaTHOE, CTIOCOOBI HAX0K/ICHNUSI HAUMEHBIIIETO OOIIET0 KPaTHOTO.
19. | Pemrenmne 3ama4 mo TeMe JlenuTenb u ero CBOMCTBA, OOIINI IeTUTENh ABYX M O0Jiee Ynces, HauOOJIbITHH
«JlemumocCTh uncem» 00N IETUTENb, B3AUMHO TIPOCTHIE YKCIIa, HAX0XKICHHE HAnOOIBIIET0 O0IIEro
TTeTTUTEIIS.
20. | Pemrenue 3amad mo TeMme JlenuTenb u ero CBOMCTBA, OOIINI IeTUTENh ABYX M O0Jiee Ynces, HauOOJIbITHH
«JlemumocTp uncem»* 00N JIENUTEIb, B3aUMHO MPOCTHIC YHCIa, HAXOXKICHUE HanOOJIBIIIEro 00IIero
TTETUTEIIS.
21. | Pemrenue 3amad 1o TeMe JlenuTenb 1 ero CBOMCTBA, OOIINI IETUTENb ABYX M O0JIee Ynces, HanOObIITNI
«JlemumocTp uncem»* 0OIIHIA IETUTEIb, B3AUMHO MPOCTHIC YKCIIa, HAX0XKICHUE HanOOJIBIIIEro 00IIEro
TICTTUTEIIS.
22. | KonrponbHas padorta Ne 1 mo teme [TpoBepka chopMUPOBAaHHOCTH OCHOBHBIX IMTOHSATHH U HABBIKOB 110 TEME

«HGHI/IMOCTB HYUCCID»

((I[GJ'II/IMOCTL HYUCCIID»

Tema 2. OObIkHOBEHHBIE ApoOU (42 yacoB)

23. | OcHOBHOE CBOWCTBO ApOOHU 3anuch HaTypallbHOTO YHCIa B BUAE IPOOH C 3aJaHHBIM 3HAMEHATEIIEM,
npeoOpa3oBaHue CMEIIAHHON ApOOH B HEMIPABUIIBbHYIO Ip00Ob U HA00OPOT.
24. | OCHOBHOE CBOMCTBO poOHU 3anuch HaTypallbHOTO YKCIa B BUAE IPOOH C 3aJaHHBIM 3HAMEHATEIIEM,




peoOpa3oBaHKe CMEIIAHHOW IPOOH B HETIPABUIIBHYIO AP0Ob U HA00OPOT.
Hcnonb3oBanue OYKB JUisi 0003HAYCHUS YHCEIL.

25.

Coxkpamienue npooeit

3anuch HaTypaJIbHOTO YKCIIA B BUC IPOOH C 3aJaHHBIM 3HAMEHATEIIEM,
peoOpa3oBaHUe CMEIIAHHOW IPOOH B HEMPABWIIBHYIO IP0Ob U HA00OPOT.

26.

Coxkpaienue apooeit

3anuch HaTYpaJIbHOTO YKCIIA B BUC IPOOH C 3aJaHHBIM 3HAMEHATEIIEM,
npeoOpa3oBaHUe CMEIIAHHOW JPOOH B HEMPABUIBLHYIO APOOL U HA00OPOT.

27.

Coxkpaienue apooeit

3anuch HaTypaJIbHOTO YKCIIA B BUAC IPOOH C 3aJaHHBIM 3HAMEHATEIIEM,
npeoOpa3oBaHe CMEIIAHHOW JPOOH B HEMPABUIBHYIO Ip0Ob U HA00OPOT.
Hcnons3oBanue OYKB Jjisi 0003HAUCHUST YHCETT.

28.

[IpuBenenue npodeit k 00mEMy
3HameHaTeno. CpaBHeHHE JIpoOei.

3anuch HaTYypaJIbHOTO YKCTa B BUJE JpOOU C 3aJaHHBIM 3HAMEHATEJIEM,
npeoOpa3oBaHNe CMEIIAHHOM IpoOH B HEMPaBUIIbHYIO ApoOb U Hao0opoT. KpaTHoe
1 €ro CBOMCTBA, 00IIIee KpaTHOE JBYX U 0OJiee Yhcell, HAMMEHbIIee 001IIee
KpaTHOE, CIIOCOOBI HAX0XKICHUSI HANMEHBIIIETO 0OIIETO KPaTHOTO.

29.

[IpuBenenue npobeit k 00meEMy
3HameHatento. CpaBHEHHE IpoOeH.

3anuch HaTYpaabHOTO YKCia B BUJE JpoOH C 3aJaHHBIM 3HAMEHATEJIEM,
rpeoOpa3oBaHKe CMEIIaHHOM Ipo0H B HEMPaBUIbHYIO ApoOb U Hao0opoT. KpaTHoe
1 ero CBOMCTBa, 00IIIee KpaTHOE ABYX U OoJiee Yucell, HAaMMEHbIIee 0011Iee
KpaTHOE, CIIOCOOBI HAXOK/ICHUSI HAMMEHBIIIETO O0IIEro KpaTHOTo.
IApudmeTrdeckre TeUCTBUS ¢ JPOOHBIMH YHUCTIAMHU.

30.

[IpuBenenue npobeii k o0mEMy
3HameHateno. CpaBHEHHE IpoOeH.

3anuch HaTypallbHOTO YKCIa B BUAE JpOoOU ¢ 3aJaHHBIM 3HAMEHATENEM,
npeoOpa3oBaHNe CMEIIAHHOM IpoOH B HEMPaBUIIbHYIO ApoOb U Hao0opoT. KpaTHoe
U €ro CBOMCTBA, 00IIIee KpaTHOE ABYX U 0oJiee uncell, HauMeHblee ooiee
KpaTHOE, CIIOCOObI HAXOKICHHUSI HAMMEHBIIEro O0IIEero KpaTHOTO.
IApudmeTrueckue qeicTBUS ¢ IpOOHBIMU YKciamMu. Mcnons3oBanue OykB Asist
0003HaYCHHSI YUCEIL.

31.

CpaBHCHI/IC, CJIOXKCHHC U BBIYNTAHUC
I[pO6€I>i C pa3HbIMHU 3HAMCHATCIIIMU

KpaTtHoe u ero cBoiicTBa, obliee kpaTHOE ABYX U OoJiee yrcell, HauMEHbIIee
o0111ee KpaTHOE, CIIOCOOBI HAX0KIEHUSI HAMMEHBIIIETO OOIIET0 KPaTHOTO.
IApudmeTrueckue IeHCTBUS CO CMEIIAHHBIMU Apo0sMu. ApudMeTndeckue
neicTBus ¢ IpoOHBIMU YrciaMu.CI0KeHNe U BBIYMTaHUE OOBIKHOBEHHBIX Apo0Oei

32.

CpaBHeHMe, CII0)KEHUE U BBIYUTAHUE
Ipo6eii ¢ pa3HBIMU 3HAMEHATENSIMH

KpatHoe 1 ero cBoicTBa, o0I1ee KpaTHOE ABYX M OoJiee yucesl, HAMMEHbIIee
oO111ee KpaTHOE, CIIOCOOBI HAXOXKAECHUS HAMMEHBIIET0 00ILIEro KpaTHOTO.
IApudmMeTnueckue 1eHCTBHS CO CMEIIaHHBIMU ApoOSIMU. AprupMeTHUeCcKHe
neiicTBus ¢ IpoOHBIMH YrciaaMu. ClI0KeHNne U BIYMTaHHE OOBIKHOBEHHBIX ApoOeii




33.

CpaBHeHuUe, CII0KEHHUE U BHIYUTAHUE
Ipo0eii ¢ pa3HBIMU 3HAMEHATEIISIMH

KpartHoe u ero cBoiicTBa, 00IIee KpaTHOE IBYX U 0oJice YHcell, HAUMEHbIIee
o0l11ee KpaTHOE, CIIOCOOBI HAX0XKIEHUS! HANMEHBILETO OOIIEro KpaTHOTO.
CroeHne ¥ BIYMTaHHe 0OBIKHOBEHHBIX Apo0eit Apudmernueckue TeHCTBHUS CO
CMEIIaHHBIMH JIPOOSIMHU.

IApudmeTrraeckue NeHCTBHS ¢ APOOHBIMHU YHCITAMHU.

34.

CpaBHCHI/Ie, CJIOKCHHUEC U BbIYNTAHUC
Ipo0eii ¢ pa3HBIMHA 3HAMEHATEIISIMH

KpartHoe u ero cBoiicTBa, 001Iee KpaTHOE IBYX U OoJiee Yncell, HauMEHbIIee
o01ee KpaTHOE, CIIOCOOBI HAX0XKICHUS! HANMEHBILETO O0IIEro KpaTHOTO.
CroxxeHne ¥ BeIYMTaHne 0OBIKHOBEHHBIX Apo0eii Apudmerndecknue AeicTBUS CO
CMEIIAaHHBIMU JIPOOSMHU.

IAprudmeTrnueckue eiCTBUS ¢ IPOOHBIMU YHCIIaMHU.

35.

CpaBHCHI/IC, CJIOKCHHUC U BbIYNTAHUC
npo0elt ¢ pa3HbIMU 3HAMEHATEIISIMU

KpaTtHoe u ero cBoiicTBa, o01iee KpaTHOE ABYX U OoJiee yrcell, HAUMEHbIIee
00111ee KpaTHOE, CIIOCOOBI HAX0K/I€HUSI HAUMEHBILIEr0 0OIIEro KpaTHOTo.
CrnosxeHre U BBIYUTaHHE OOBIKHOBEHHBIX JIpo0eil ApudmeTrueckue AeiHCcTBUS CO
CMEIIAHHBIMU IPOOSMHU.

IApudmeTraeckre IeUCTBUA ¢ IPOOHBIMH YnciiaMu. Vcrionp3oBanue OyKB IS
0003HaYeHMsI YUCEJl, BEIUMCICHUE 3HAYEHUS alNreOpanuecKoro BhIpaXeHHUs,
PUMEHEHHE aNreOpanvdecKuX BhIPaXEHH 1S 3a1CH CBOIMCTB apu(MeTHIeCKIX
neicTBUA, TpeoOpa3oBaHKe areOpandecKuX BhIPAKECHUMN.

36.

KonTtponpnas padorta Ne 2 o reme
«CoxeHne 1 BeIYUTaHue ApooOei ¢
Pa3HBIMH 3HAMEHATEIAMI

[TpoBepka chopMUPOBAHHOCTH OCHOBHBIX MOHSATHI U HABBIKOB IO TEME
«CroXeHHe U BbIYUTaHUE Apo0eil ¢ pa3HbIMU 3HAMEHATEISIMI

37.

YMHOXeHue apooeit

'YMHOKEHHe ApoOu Ha HATypalbHOE

YHCIIO. YMHOXKEHHE OOBIKHOBEHHBIX

npo6eit ApudmeTrueckue JeMCTBHS CO CMEIIAHHBIMU JPOOSMHU.
IApudmeTraeckue 1eiHCTBUS C APOOHBIMU YHCIIAMHU.

38.

YMHOXeHHEe Opooeit

'YMHOKEHHEe ApoOu HA HATYPAIbHOE YHCIO. Y MHOKEHUE OOBIKHOBEHHBIX
npo6eit ApudmeTrueckue JeMCTBHS CO CMEIIAHHBIMH JPOOSMHU.

39.

YMHOXeHHe apooeit

ApI/I(i)MeTI/I‘ICCKI/Ie JICUCTBUS C I[pO6HBIMI/I YHCJIaMH. Pemenue TeKCTOBBIX
Bagaq apI/I(I)MeTI/I‘{eCKI/IM criocobom. Mcnoap3oBanue Ta6J'II/II_I, CXEM, IlepTG)KeI\/'I,
JAPYTrux CpeaACTB IMPEACTABIICHUA JaHHBIX IIPU PCHICHUU 3aJ1a4U.

40.

YMHO)eHue apooeit

'YMHOXKEHHE ,[[pO6I/I Ha HaTypaJIbHOC YHUCIIO. YMHO)XEeHHE 00BIKHOBEHHBIX I[pO6CI>i
ApI/I(I)MeTI/I‘{eCKI/Ie JIEHCTBUSA CO CMEIIaHHBIMU I[pO6$IMI/I. Peltenne TeKCTOBBIX




3anad apupMeTHIecKuM crocobom. Mcmonp3oBanue TabIuIl, CXeM, YepTekKeH,
NPYTUX CPEACTB MPEACTABICHUS JAHHBIX [P PELICHUN 3aauu. BeipaxeHnue ¢
nepeMeHHO!. 3HaueHue BelpaxeHus. [logcTaHoBKa BbIpaXKE€HUI BMECTO
nepeMeHHbIX. YucnoBoe paBeHCTBO. CBOMCTBA YMCIOBBIX PAaBEHCTB. PaBEHCTBO ¢
[IEPEMEHHOM.

41.

YMHO)eHue apoOeit

IApudmernaeckue NeHCTBUS ¢ JPOOHBIMU YHCIIAMH. Pemrenne TeKCTOBBIX
3anaq apupmeTnyeckum crocodoM. Mcrnonb3oBanue TabiuIl, cxem, YepTexeH,
NIPYIMX CPEACTB IIPEACTABIICHUS JaHHBIX DU PEIICHUM 3aa4i. BeipaxeHnue ¢
nepeMeHHO!. 3HaueHue BbipaxkeHus. [logcTaHoBKa BBIpaKEHUI BMECTO
nepeMeHHbIX. YucnoBoe paBeHCTBO. CBOMCTBA YHCIOBBIX PaBEHCTB. PaBEHCTBO ¢
[IEPEMEHHOM.

42.

Haxosxnenue npoOu oT uncia

Pemrenue 3ama4d Ha HaXOKIEHNE YaCTH YKCIIa U YHCIIA IO ero 4acTu. Pemenne
TEeKCTOBBIX 3a/1a4 apuPpMETHIECKUM cTiocoOoM. M cronp30Banne Tabuil, CXem,
qepTemeﬁ, )J;pyrnx Cpe)ICTB HpeHCTaBHeHI/Iﬂ JTAHHBIX HpI/I peH_IeHI/II/I 3a1a4vu.

43.

Haxosxnenue npo0u oT uncia

Pemenue 3a1ay Ha HaX0XKAEHUE YaCTH YKCIIa U YUCIIa IO ero yacTu. Pemenue
TEKCTOBBIX 3aJ1au apupMeTHIecKuM criocoooM. Vcnonp3oBanue TabmuIL, cXeM,
yepTexel, Ipyrux cpeAcTB MpeACcTaBIeHUs JAHHBIX IPU PEIICHUN 3aJa4H.
BripaxkeHue ¢ nepeMeHHOM. 3HaueHue BoipaxkeHus. [logcraHoBKa BbIpakKeHUM
BMECTO ITEPEMEHHBIX.

44,

Haxosxnenue npobu oT uncia

Pemienue 3a1a4y Ha HaXOXKJACHHUE YACTH YKCIIAa U YUCIIA 110 ero yacTH. Pemenue
TEKCTOBBIX 3a/1a4 apupMeTHIecKUM crocoOom. Vcnonp3oBanue Tabiuil, cxeM,
yepTexel, IPyrux cpeAcTB MpeACcTaBIeHUs JAHHBIX IPU PEIICHUN 3aJauH.
Bripaxkenue ¢ nepeMeHHOU. 3HaueHue BoipaxkeHus. [logcraHoBka BeIpakeHUM
BMECTO IEPEMEHHBIX.

45.

Haxosxnenue npobu ot uncna*

Pemenue 3a1ay Ha HaXOXKACHUE YAaCTH YKCIIA U YUCIIa IO ero yacTu. Pernenue
TEKCTOBBIX 3a/1a4 apupMeTHIecKuM crocooom. Vicnonp3oBanue Tabmuil, cxeM,
YepTexel, IPYrux CpeAcTB MpeACcTaBIeHUs JAHHBIX IPU PEIICHUN 3aJa4u.
BripakeHnue ¢ nepeMeHHON. 3HaueHe BeipakeHus. [loicTaHOBKa BhIpaKeHUM
BMECTO [I€PEMEHHBIX.

46.

O6o06uienne. Haxoxnenue 1podu ot
qucna

Pemenue 3a1a4u Ha HaX0XKACHUE YaCTH YKCIIA U YMCIIA IO €ro YacTh. Pemenue
TEKCTOBBIX 33Jau apupmeTnueckum crocobom. Mcnonb3oBanue Tabiuil, cxem,
YepTEeXEN, IPYTUX CPEACTB MPEACTABICHUS JAaHHBIX IIPU PELICHUH 3a1a4H.

BripaskeHue ¢ nepeMeHHON. 3HaueHue BbipakeHus. [loncTaHoBKa BhIpayKeHUI




BMCCTO IICPEMCHHBIX.

47.

KonTtponsnas padota Ne 3o Teme
«YMHOXKEHHE IpoOei»

[TpoBepka chopMUPOBAaHHOCTH OCHOBHBIX MOHATHI U HABBIKOB TI0 TEME
«YMHOXKeHHE qpobeii»

48.

B3aumHo oOpaTHbIE uncia

Jlouist, yacTh, APpoOHOE YKCIIO, AP0oOh. J[poOHOE YKMCTIO KaK pe3ynbTaT AeICHUsI.
[IpaBuibHbBIE M HETIPaBUIIbHBIE IPOOU, CMEIIaHHAas IpoOb (CMEIIaHHOE YHCJIO).
YMHOXEeHHE ApOOH Ha HATYPAJIbHOE YHCIIO. Y MHOXXEHHE OOBIKHOBEHHBIX
poOei.

49.

Jenenue npodeit

Jlouist, yacTh, APOOHOE YKUCIIO, AP0Oh. J[poOHOE YKCIO KaK pe3ynbTaT eJICHUsI.
[IpaBuibHbBIE M HETIPaBUIIbHBIE IPOOU, CMEIIaHHAas IpOOb (CMEIIaHHOE YHCIIO).
'YMHOKeHHE OOBIKHOBEHHBIX Jpo0Oel. Apupmerndeckue IeHCTBUS CO
CMEIIAHHBIMU IpO0sSMU. ApHpMeTHUecKre AEUCTBUS C APOOHBIMU YHCIIAMHU.

50.

Jenenue npodeit

Jouist, wacTh, IPpoOHOE YKCIIO, AP0Oh. J[poOHOE YHCI0 KaK pe3ynbTaT AeICHUsI.
[IpaBuiibHBIE M HETIPaBUIIbHBIE IPOOH, CMEIIaHHAas IpoOb (CMEIIaHHOE YHCIIO).

51.

Jenenue npodeit

Joutst, yacTh, APOOHOE YUCIIO, Ap0oOh. J[poOHOE YHCIIO Kak pe3yabTaT JACICHHUS.
[IpaBusbHBIE M HETIPaBUIIbHBIE IPOOH, CMEIIaHHAas IpoOb (CMelIaHHOe
YUCII0). YMHOKEHUE OOBIKHOBEHHBIX Tpo0ei. ApudmeTniyeckue AeCTBUS CO
CMEIIaHHBIMU ApoOsiMU. ApudMeTHIecKre AeUCTBUA ¢ IPOOHBIMH YHUCIIAMHU.

52.

Jlenenne npobeii

Jloutst, yacTh, APOOHOE YUCIIO, IPOoOk. J[poOHOE YKCIIO KaK pe3yabTaT ACTICHUS.
[IpaBriIbHBIE U HEMPABWIbHBIE IPOOH, CMelIaHHas poOb (CMelIaHHOe
uuciio).YucmoBoe paBeHCTBO. CBOMCTBA YMCIIOBBIX PaBEHCTB. PaBeHCTBO ¢
[epPEMEHHOM.

53.

Jlenenne npooeit

Jlosis1, 4acTh, IpoOHOE YHCIO, TpoOb. [IpoOHOE YnCIOo Kak pe3ynbTat JesIeHusl.
[IpaBuibHBIC M HETIPaBUIIbHBIE APOOH, CMEIIaHHAas Ipo0b (CMEeIIaHHOe
umcio).YucnoBoe paBeHCTBO. CBOMCTBA UMCIIOBBIX PaBeHCTB. PaBeHCTBO C
MEpPEMEHHOM.

54.

Jlenenne npobeii™

Jlons1, yacTe, 1pobHOE yKcio, Apodk. IpoOHOE YMCIOo KaK pe3yibTaT Je/IeHHs.
[IpaBunbHBIE M HEMPaBUIIbHBIE APOOH, CMEIIaHHas JpoOb (CMelIaHHOe
uncio).YncnoBoe paBeHCTBO. CBOMCTBA YNCIIOBBIX PABEHCTB. PaBeHCTBO ¢
[IEPEMEHHOM.

55.

Jenenue npobeit

I[OJ'IH, 4acCThb, ,Z[pO6HOG qucio, I[p06b. I[pO6HO€ YHUCJIO KaK pe3yJibTaT ACJICHUA.

HpaBI/IHBHLIe " HCTIPpAaBUJIbHBIC IIp06I/I, CMCIIIaHHaA I[pO6I> (CMCI.HE[HHOC




umciio).YucnoBoe paBeHCTBO. CBOMCTBA UMCIIOBBIX PABEHCTB. PaBeHCTBO C
[IEPEMEHHOM.

56. | HaxoxnaeHue uucina 1o ero 1poou Jloms1, acTh, IpoOHOE Yncio, ApoOk. [IpoOHOE YHCIIO Kak pe3ylbTaT JeICHHS.
[IpaBuibHbBIE U HETIPaBUIIbHBIE IPOOH, CMEILIaHHAas Ipo0b (CMEIIaHHOE
YHCII0). Y MHOKEHHE OOBIKHOBEHHBIX ApoOeil. Apupmerndeckue IeUCTBUS CO
CMEIIaHHBIMH JIpOOSIMU. AprudMETHUECKUE NEHCTBHS ¢ APOOHBIMHU YUCIIAMH.
57. | HaxoxneHnue yucia no ero apoou Jlouist, yacTh, APoOHOE YKCIIO, APOoOb. J[poOHOE YKMCTIO KaK pe3ynbTaT JAeJICHUSI.
[IpaBuibHBIE M HETIPaBUIIbHBIE IPOOU, CMEIIaHHAas Ipo0b (CMEIlIaHHOE
YKCII0). YMHOKEHNE OOBIKHOBEHHBIX Apo0eil. AprupmMerndeckue IeiCTBUS CO
CMEIIAHHBIMU IpO0sSMU. ApHpMeTHUeCKHUEe NeNCTBUS C IPOOHBIMU YHCIIAMHU.
58. | HaxosxneHnue uucia no ero n1poou Jlouist, yacTh, APOOHOE YKCIIO, APp0oOh. J[poOHOE YKCTIO KaK pe3ynbTaT eJICHUs.
[IpaBuibHBIE M HETIPaBUIIbHBIE IPOOU, CMEIIaHHAas Ipo0b (CMEeIlIaHHOe
YHCII0). YMHOKEHNE OOBIKHOBEHHBIX JpobOel. Apudmernyeckue AeHCTBUS CO
CMEIIAHHBIMU IpO0sSMU. ApHpMeTHUECKHUEe JeHCTBUS C IPOOHBIMU YHCIIaMHU.
Pemienne TeKCTOBBIX 3a7ja4 apuPMETUYECKUM CIIOCOOOM.
59. | Ilpeobpa3zoBanue 0OBIKHOBEHHOMN [IpeobOpazoBanre OOBIKHOBEHHBIX IpOOEH B ECATUUHBIC IPOOH.
IpOoOH B JECATUIHYIO
60. | beckoHeuHbIe MEPHOANICCKIE [IpeoOpazoBaHmre 0OOBIKHOBEHHBIX Ipo0el B aecsaTuIHbIC Tpoou. Koneunsie u
NECATUYIHBIC TpOOH OCCKOHEUYHBIC JIECATUYHBIE POOH.
61. | HdecatnuHoe mpuOIMmKEHUE [IpeoOpazoBanmre 0OOBIKHOBEHHBIX Ipo0el B aecsaTudHbIe poou. Koneunsie u
0OBIKHOBEHHOM JIpoOH OCCKOHEYHBIC JIECATUYHBIE IPOOH.
62. | HecsatunuHoe mpuOIMmHKEHUE [IpeoOpazoBanmre 0OOBIKHOBEHHBIX Ipo0el B aecaTuUHbIe poou. Koneunsie u
O0OBIKHOBEHHOH Apodu OECKOHEUYHbIE JIeCSITUUHBIE TpoOu. PereHre TeKCTOBBIX 3a7ad apuPMEeTUIECKUM
CIIOCOOOM.
63. | IloBTOpeHue: AeneHue apooek. (OCHOBHBIE IIOHSITHS TEMBI
64. | KonrponbHas padota Ne 410 Teme [TpoBepka chopuMHUPOBAHHOCTH OCHOBHBIX IMOHSATHH U HABBIKOB 110 TEME

«Jlenenue apodeit»

«Jlenenue npooei»

Tema 3. OtHomeHus u nponopuuu (32 yaca)

65.

OTHOIIEHUS

OTHOIICHHUE ABYX HUCECII. YTo noka3pIBaeT OTHOIIICHUE ABYX YUCCIIL. OtHonieHNE
JIBYX BCJIMYHH. BzaumHuo 06paTHBIe OTHOIICHUA.




66.

OTHOIIEHUS

OTtHoleHue AByX yKcell. YTo MoKa3bIBaeT OTHOLIEHHUE BYX uncen. OTHOIIEHHE
NIBYX BEJMYMH. B3auMHO 0OpaTHbIE OTHOILICHUSL.

67.

[Iponopuun

[Tponopuus. Bepuas nponopuus. Kpaiinue unenst nponopiuu. CpegHue 4ieHb
nponopunu. OCHOBHOE CBOMCTBO Mponopiuu. HemzBecTHbIN wieH nmponopuuu

68.

[Iponopuun

Vcnonbs3oBanne OyKB JUIsi 0003HAYECHUS YHCEIT, BBIYUCICHNE 3HAYCHUS
QIreOpandeckoro BbIpaKEHUs, IPUMEHEHHUE alreOpanyecKuX BhIPAKEHUN AJs
3aIyCH CBOMCTB apr(PMETHUECKUX ACHCTBUH, MpeoOpa3zoBaHme areOpandeckux
BBIPAKCHUM.

69.

[Iponopunn

Pemenne TeKCTOBBIX 3a7jau apugmeTnyeckuM crocodom. McnonszoBanue Tadnuil,
CXEM, YepTEeXEeH, IPYrux CPe/CTB MPEACTABICHUS JAHHBIX MPU PEIICHUH 3a]1a4H.

70.

[Iponopunn

Hcnons3oBanue OyKB Jj1si 0003HAUYCHUSI YHCEII, BEIUUCIIEHNE 3HAUCHUS
QIIreOpandeckoro BEIPaKEHUS, MPUMEHEHHE alreOpanvecKnuX BBIpaKCHUHN s
3arnucy CBOMCTB apuMeTnyecKux AeHCTBUMA, Mpeodpa3zoBaHNe alredpandeckux
BBIpa)XKCHUI.. PellieHne TeKCTOBBIX 3a71a4 apu(PMETHIECKIM CIIOCOO0M.

M cnonb3oBanue TabIuL, cXeM, YepTeKel, IpyruxX CpeaCTB MPECTABICHNS JaHHbBIX|
[IpU PEIICHNH 3aJJa4u.

71.

[IporieHTHOE OTHOIIIEHHE IBYX
qHCeN

lcrionp3oBanne OyKB Ui 0003HAYEHUS YMCET, BRIUMUCIICHUE 3HAUYCHHS
QIIreOpandecKoro BRIPKEHUS, MPUMEHEHHE alreOpanvecKuX BIPKCHUHN s
3aICH CBOMCTB apu(METHUECKUX JICUCTBUH, TPeoOpa3oBaHUEe alreOpanvaecKux
BbIpa)KCHUI. Perienne TeKcToBhIX 3a71a4 apu(hMETUIECKUM CIIOCOOOM.
lcrionp30BaHue TaOIUIL, CXEM, YEPTEKEH, IPYTUX CPEICTB MPEICTABICHUS TaHHBIX
NpY PEUICHUY 3a/Ia9H.

72.

HpOHeHTHOC OTHOIICHHUEC ABYX
YHUCCII

cnonb3oBanue OYKB Ui 0003HAUEHUS YHCEl, BHIUUCICHUE 3HAUCHUS
ANreOpanvdeckoro BbIPAKEHUs, IPUMEHEHHE anreOpanyecKuX BHIPAKEHUHN ISt
3amycu CBOMCTB apu(MeTnyecKux AeUCTBUIA, TPeoOpa3oBaHNe aIreOpandecKux
BbIpaKeHUI. PelieHne TeKCTOBbIX 3a71a4 apu(METUYECKUM CIIOCOO0OM.
Mcnonb3oBanue TabIuUI, CXeM, YePTEkKeH, IPYruxX CPeACTB MPEACTaBICHUS JAHHBIX
[pU PEIICHUH 3aJa4u.

73.

HpOHCHTHOC OTHOIICHUEC NBYX
YUCCJI

Berauciaenue MPOLCHTOB OT YMUCJIa U YUCJIa 110 U3BECTHOMY IIPOUCHTY, BBIPA’KCHUEC
OTHOIIICHUA B IPOUCHTAX. Pernienre HECIOKHBIX IMMPAKTHUYCCKUX 3a1a4 C
IMPOLCHTaMU

74.

HpOHCHTHOC OTHOIICHUEC NBYX

Beranciaenue MPOLCHTOB OT YMUCJIa U YUCJIa IO U3BECCTHOMY IIPOLCHTY, BBIPAKCHUEC




ypcen*

OTHOLLECHHUS B IPOLEHTaX. PellleHne HeCI0KHBIX IPAaKTUYECKUX 3a1a4 €
[IPOLICHTAMU

75. | O606menwue. [IporientHoE BrIlunciaeHue IpoLeHTOB OT YHCIIA U YKUCIIA [T0 U3BECTHOMY IIPOLICHTY, BBIpAaXKEHUE
OTHOIIIEHHE ABYX uncen™ OTHOILIEHMS B ITPOLIEHTaX. Perienre HecnoKHbIX MPAaKTUYECKUX 3a]1a4 C
[IPOLIEHTaMH1
76. | KontponbHas padoTa Ne Smio Teme [TpoBepka chopMUPOBAaHHOCTH OCHOBHBIX MOHATHI W HABBIKOB TI0 TEME
«OTHOIIEHNE U TIPOTOPIIUH. «OtHo1IeHue u nponopuuu. [IpolieHTHOE OTHOLIEHUE JBYX YHUCEN.)»
[IponieHTHOE OTHOILIEHHE IBYX
YHCEeN.»
77. | Ilpsamas u oOpaTHas Pemenue 3a1a4 Ha HAXO0KICHUE YaCTH YMCJIa U YUCJIA MO €ro 4acTu. Pemienue
MIPOMOPLIUOHANIbHBIE 3aBUCIMOCTH 3a/1a4 Ha MPOLEHTHI U A0u. [IpuMeHeHne nponopuuii mpy peleHuy 3aaay.
78. | Ilpsmas u oOpaTHas Pemenuve 3a1a4 Ha HAXO0KICHUE YaCTH YUCJIa U YUCJIA MO €ro 4acTu. Pemienue
MIPOIMOPLIUOHANIbHBIE 3aBUCIMOCTH 3a/1a4 Ha MPOLEHTHI U A0u. [IpuMeHeHue nmponopiuii Ipy peleHn  3aaay.
Pemenue TeKCTOBBIX 3a7au apugmeTrnueckuM criocodom. Mcnonb3oBanue Tadbau,
CXEM, UepTEeXKEH, PYrux CPeICTB MPEACTaBICHUS JaHHBIX MPU PEILICHUH 3a1a4H.
79. | Jlenenue yuciaa B JAHHOM Pemenne 3ama4y Ha HaXOXKICHHUE YaCTH YHCIIa ¥ YMCIIa 10 €ro JacTu. Pemenne
OTHOIIEHUU 3aJa4 Ha MPOLEHTHI U 1oiu. [IpuMeHenre mponopuuii npy peleHu  3aaay.
80. | [leneHue yucna B JaHHOM Pemenue 3a1a4y Ha HaXOXKACHUE YaCTH YKCIIA U YUCIIa MO ero yacTu. Perenue
OTHOIIICHUU 3a/1a4 Ha MPOLEHTHI U Aou. [IpuMeHenue nponopiuii Ipy peleHn  3a1ay.
Pemienue TeKCTOBBIX 3a7a4 apumeTnueckuM crocobom. Mcnonb3oBanue tadbmaul,
CXEM, UepPTEeKEH, PYrux CPeICTB MPEACTABICHUS JaHHBIX MPU PEIICHUH 3a1a4H.
81. | OKpyXHOCTb U KpYI Durypsl B okpyxKatoiiemM mupe. Harnsansle npeacraBienus o purypax Ha
[JIOCKOCTH: OKPYKHOCTb, KPYI. OKpPYKHOCTb.
Panuyc oxpyxHoctu. J{uamerp okpyxHoctu. Kpyr. Pannyc kpyra. Jluamerp kpyra.
82. | OKpy»XHOCTb U KPYI' Durypsl B okpyxKaroiiemM mupe. Harnsansle npeacraBienus o purypax Ha
MJIOCKOCTH: OKPYKHOCTb, Kpyr. OKpY>KHOCTb.
Panuyc okpyxHoctu. J{lnamerp okpyxHoctu. Kpyr. Panuyc kpyra. Jlnamerp kpyra.
83. | [nuna oxpyxHoctu. [Inomane Durypsl B okpyxKatoiieM mupe. Harnsaaele npeacraBnenus o purypax Ha

Kpyra.

TJIOCKOCTH: OKPY’KHOCTb, KPYT. OKPY)KHOCTB.

Panuyc okpyxHoctu. J{namerp okpyxHoctu. Kpyr. Panuyc kpyra. Jlnamerp kpyra.




84. | Jnuna oxpyxHoctu. [nomans Durypsl B okpyxaromem mupe. Harnsanele npencraienus o Gpurypax Ha
Kpyra. MJIOCKOCTH: OKPYKHOCTb, Kpyr. OKpYKHOCTb.
Pannyc oxkpyxHnoctu. Jlnamerp okpyxHoctu. Kpyr. Paguyc kpyra. /luamerp xpyra.
85. | [Anuna oxpyxHoctu. [lnomans Durypsl B okpyxaromem mupe. Harnsaaeie npencraBienus o Gpurypax Ha
Kpyra. MJIOCKOCTH: OKPYKHOCTb, Kpyr. OKpYKHOCTb.
Pannyc oxkpyxHnoctu. [lnamerp okpyxnoctu. Kpyr. Paguyc kpyra. /luamerp xpyra.
86. | Humuuap. Konyc. Ilap. Harnsaasie npeacTaBiaeHus 0 MPOCTPAHCTBEHHBIX GUTypax: KyO, mapasuiesenure],
Mpu3Ma, Mupamua, map, cgepa, Konyc, muwinHap. M3oopaxenue
npocTpaHCcTBEHHBIX (uryp. [Ipumepsl ceuenuii. Muororpanuuku. [lpaBuibHble
MHOTOrpaHHUKH. [Ipumepsl pa3BepTOK MHOTOTPaHHUKOB, HUIMH]PA U KOHYCA.
Huwmuaap. Konye. Hap. Pannyc mapa. J{namerp mapa
87. | JlmarpaMMsl. Jlnarpamma, croyibuarasi AuarpamMma, Kpyronasi ivarpamma, rpapudeckast
nuarpamma, rpaduueckas HaKOIUTeNbHas JuarpaMma
88. | JmarpaMMsl. Jlnarpamma, crosibuarasi AuarpamMma, Kpyronasi iuarpamma, rpapudeckast
nuarpamma, rpaduueckas HakoIuTellbHas Juarpamma
89. | Huarpammsr* Jlnarpamma, croyibuarasi AuarpaMma, Kpyronasi iuarpamma, rpapudeckast
narpaMMa, rpaudeckas HakOIUTeNIbHas uarpaMma
90. | Cnyuaiinble coObITUsA. BeposaTHoCTh JlocToBepHOE COOBITHE, HEBO3MOXKHOE COOBITHE, CITyJaitHOE COOBITHE,
CIIy4aifHOTO COOBITHSL. CTOIIPOLICHTHAsS BEPOATHOCTD, HYJIEBask BEPOATHOCTD, PABHOBEPOSITHOCTHBIE
COOBITHS
91. | Cnyuaiinble coObITUs. BeposaTHOCTh JlocToBepHOE COOBITHE, HEBO3MOXKHOE COOBITHE, CITyJaitHOE COOBITHE,
CIIy4aifHOTO COOBITHSL. CTOIIPOLICHTHASI BEPOATHOCTb, HYJIEBasi BEPOSATHOCTb, PABHOBEPOSTHOCTHBIE
COOBITHS
92. | Cayuaiinble coObiTus. BepositTHocTh JlocToBepHOE COOBITHE, HEBO3MOKHOE COOBITHE, CITydaiiHOE COOBITHE,
CIIy4aifHOTO COOBITHSL. CTOIIPOLICHTHASI BEPOATHOCTD, HYJIEBasi BEPOATHOCTD, PABHOBEPOSITHOCTHBIE
COOBITHS
93. | IloBTopenue: [Ipsmast u obpaTHas Bce 0CHOBHBIE TIOHATHUS TEMBI
3aBucUMOCTb. OKpyXHOCTB. Kpyr.
BeposTHOCTS.
94. | IlosTopenue: [Ipsimast u oOpaTHas Bce 0CHOBHBIE TIOHATHUS TEMBI

3aBUcUMOCTb. OKpyXHOCTb. Kpyr.




BeposaTHOCTS.

95. | [loBtopenue: [Ipsimas u obpaTHas 1 Bce ocHOBHBIE MTOHSTHUSI TEMBI
3aBUCUMOCTb. OKpyXHOCTb. Kpyr.
BepostHoCTS.
96. | KonrpoisbHas pabora Ne6 o reme 1 [TpoBepka chopMHUPOBAaHHOCTH OCHOBHBIX MOHATHI M HAaBBIKOB 10 Teme «[Ipsimas u

«[Ipsimas u oOpaTHas 3aBUCUMOCTb.
OxpyxHocTtb. Kpyr. BepositHocTb

oOpaTHast 3aBucuMocTb. OkpyxHOCTh. Kpyr. BeposiTHOCTB.»

Tewma 4. PartmonaneHble ynclia U ASUCTBUA HAJ HUMU (85 yacoB)

97. | TlonoXXuTeNbHBIN U OTPULIATEIIbHBIE 1 MN300pakeHue yncen Ha YUCI0BOU (KOOPAUHATHOM) MPsIMOM.. MHOKECTBO 11eJIbIX
qucna YKCel.
98. | IlonoXKnTENpHBIN U OTPULIATEIIbHBIE 1 MN300pakeHune yncen Ha YUCI0BOU (KoopAnHaTHOW) mpsimoi. [lepeuunoe
qucna [pe/ICTaBICHHE O MHOXECTBE PAlMOHAIILHBIX Yynces . MHOXKECTBO LEIbIX YUCEIL.
99. | KoopaunatHas Ha npsmas 1 KoopnunaTtHas npsimasi, koopauHarta Touku M3o0pakeHne drcen Ha YUCIOBOM
(KOOpAMHATHOI) MPSIMO.
100.| KoopaunatHas Ha nipsiMast 1 KoopaunatHas npsiMasi, KoOOpJauHaTa Touku M300paxxeHne 4ucen Ha YuciIoBOM
(KOOpIMHATHOM ) MPSMOM.
101.| KoopaunatHas Ha npsiMast 1 KoopaunatHas npsimMasi, KoopauHaTa Touku M300pakeHue yrcen Ha YHCIIOBON
(KOOpIMHATHOM ) MPSMOM.
102.| Lenpie uncna. PaninoHaibHbIC 1 KoopaunatHas npsimasi, KoOopJauHaTa Touku M300paxxeHne 4ucenn Ha YuCciIoBOM
YHUCIa. (koopaunatHoi) mpsimoid. KoopannatHas npsimasi, KOOpJAHUHATAa TOUKH
300pakeHue 9ncesl Ha YUCIOBOH (KOOpAMHATHOW) npsiMoi. [lepBuyHOe
[IPEICTABICHHE O MHOYKECTBE PALIMOHAIIbHBIX YUCEI
103.| Lenpie uncna. PanmonanbHble 1 KoopnunaTtHas npsimasi, KoopAauHata Touku M300pakeHne yucen Ha YUCIOBOMN
YyHUCIa. (koopaunatHOW) mpsimoii. KoopanHnatHas npsiMasi, KOOpJHUHATAa TOUKH
MN300pakeHue uncen Ha YUcIoBoi (KoopAnHaTHOW) mpsimoid. [lepBuunoe
[IPEJICTABICHUE O MHOXKECTBE PAllMOHATIbHBIX YUCEI
104.| Moayns uncna 1 KoopannaTHas mpsiMasi, KOOpiMHaTa ToUkH M300paskeHue yucen Ha YUCIOBOM

(koopauHaTHOW) psiMoii. Mi300pakeHne Yrcen Ha YUCIOBOU (KOOPIUHATHOM)
npsiMOiA.. MOIyNb YuCIa, TeOMETpUUYECKasi HHTEPIIpeTals MOy YK CIa.




105.

Mopyns uncia

KoopaunaTtHas npsimasi, KoopAauHaTa Touku M3o00pakeHne yucen Ha YUCI0BOM
(KoopauHaTHOM) mpsiMOid. M300paxkeHne yncen Ha YMCI0BOM (KOOPAUHATHOM )
npsiMO.. Moynb uucia, TeoOMeTpUYeCcKasi HHTEPIIpETalys MOy YHUCIa.

106.

Mopyns uncia

KoopnunaTtHas npsimasi, koopauHara Touku M3o0pakeHne yrces Ha YUCIOBOM
(koopauHaTHON) psiMoii. M300paxeHue ynces Ha YUCI0BOM (KOOPIMHATHOM)
psAMOM.. Moysb 4uCIIa, FEOMETPUYECKAs] MHTEPIIPETALUs MOy YHUCIIA.

107.

Mopyns uncia

KoopnunaTtHas npsimasi, koopauHara Touku M3o0pakeHne yuces Ha YUCI0BOMI
(koopauHaTHOW) mpsiMoii. M300pakeHre yrcen Ha YMCI0BOM (KOOPIUHATHOM)
npsMOM.. Moyp 4MCIIa, TEOMETPUYECKAs] MHTEPIIPETALUS MOy YHUCIIA.

108.

CpaBHeHHE yncen

CpaBuenue uncen. KoopaunaTtaas npsimasi, koopanHaTta Touku HM3o0paxenue
YKCell Ha YUCIOBOM (KOOpAMHATHON) npsAMoi. M300pakeHue yncen Ha YUCIIOBOM
(KoopAMHATHOM) MpsIMON.. MOynb Yucia, reoOMeTpUYecKasi HHTePIIpeTaLUs
MOYJISL YUCIIA.

109.

CpaBHeHHE YnCen

CpaBraenue uncen. KoopauHaatHas npsiMasi, KoopauHata Touku M3o0paxkenue
YKCell Ha YUCIOBOM (KOOpAMHATHON) MpsaMoi. M300pakeHue yrcen Ha YUCIIOBOM
(koopIMHATHON) MpsAMOiA.. Moaynb Yynciia, TeOMETpUIEeCKas HHTEPIIpEeTaIus
MOYJIsl YHCIIA.

110.

CpaBHeHHE YnCcen

CpaBaenue unces. KoopauHatHas npsiMasi, KoopanHata Touku M3o0paxenue
YUCEN Ha YUCTIOBOM (KOOPAMHATHOMN ) TipsiMoit. M300pakeHune unces Ha YUCIOBOM
(KoopAMHATHOM) IPsIMONA.. MoyIb YKclia, FreOMeTpUYeCcKasi HHTEPIIpEeTalus
MOIyJIsL YKCTIa.

I11.

CpaBHeHI/Ie YHUCCII

CpaBuenue uncen. KoopaunaTtaas npsimasi, kKoopauHaTta Touku HM3o6paxenue
YUCEN Ha YUCIIOBOM (KOOPAMHATHOMN ) TipsiMoit. M300parkeHre unces Ha YUCIOBOM
(KoopAMHATHOW) IPSIMOA.. MoyIb yKcia, TeoMeTprudecKass HHTEPIpEeTalHs
MOIyJIsl YHCTIA.

112.

O060061eHne. MO Iyb YHcCTa.
CpaBHeHHE YnCe

CpaBuenue uncen. KoopaunaTtaas npsimasi, kKoopanHaTta Touku M3o0paxenue
YKcell Ha YUCIOBOM (KOOpAMHATHON) mpsMoi. M300pakeHue yrcen Ha YUCIOBOM
(KoopauHaTHOW) MpsAMO.. Moysb yiciia, TeOMETpUYecKas HHTepIpeTalys
MOJYJISL YHCIIa.

113.

KonTtponsHas pabora Ne
T«PanuoHanabHBIC YUCIA.
CpaBHEHME PALIMOHATIBHBIX YUCEID)

HpOBCpKa C(I)OpMI/IpOBaHHOCTI/I OCHOBHBIX ITIOHSATHH ¥ HaBBIKOB II0 TEME
«PalimoHanbHBIC YHCA. CpaBHeHI/Ie palOHAJIBHBIX YHUCCID




114.

CrnoxxeHue paliMOHaIbHBIX YUCE.

JleiCcTBUS C M0JIOKUTEIbHBIMU U OTPULIATEIBHBIMU YHCIaMU. MHOKECTBO LIEJIBIX
yrcen. Koopaunataas npsimast M300paxkeHne uncen Ha YuCIOBON (KOOPAMHATHOM )
pssMoi. Moynb yucna

115.

CrnoxxeHue paloOHaIbHBIX YUCE.

JleCTBUS C M0JIOKUTEIbHBIMU U OTPULIATEIbHBIMU YHCIAMU. MHOXKECTBO LENbIX
uncen. Koopaunarnas npsimast. M3o00paxeHue ynces Ha YUCIOBOM (KOOPIMHATHOMN)
npssMoi. Moty yucna

116.

CrnoxxeHue paloOHaIbHBIX YUCE.

JleCTBHS C MOJIOKUTEIbHBIMU U OTPULIATEILHBIMU YHCIaMU. MHOKECTBO 1I€JIBIX
uncen. Koopaunarnas npsimast. I300paxxeHue unces Ha YUCI0BON (KOOPAMHATHOM)
npsMoi.. Moayne ynciia UucnoBoe BBIpaKEHHE U €ro 3HaYeHUE, MOPAI0K
BBITIOJTHEHUS JCHCTBUI

117.

CrnoxeHue pallMoOHaABHBIX YUCET.

I[eﬁCTBI/ISI C IMOJIOKUTCIIbHBIMU U OTPUIATCIIbHBIMUA YHCJIaMU. MHOX€eCTBO O EJIbIX
uncen. M3o0paxeHnue yncen Ha YUCIOBOM (KOOpAMHATHON) psAMoi.. Moayib
uncita YncimoBoe BBIPAXCHUC U €0 3HAUCHUEC, TOPAJOK BBITIOJTHCHUSA HeﬁCTBHﬁ.
Ciio’xeHne u BBIYUTAHUEC, KOMIIOHCHTBI CJIOKCHHA U BhIYUTAHUA, CBA3b MCKIY
HUMH, HAXOXKJICHUC CYMMBbI U Pa3HOCTU, UBMCHCHUC CYMMBbI U Pa3HOCTHU IPHU
IM3MEHCHHNHN KOMIIOHEHTOB CJIOKCHUA U BBIYUTAHUSI.

118.

Cnoxenne panroOHAJIbHBIX YHUCECII.

JleficTBHSI C MTOJIOKUTEIBLHBIMHU M OTPUIIATEIFHBIMH YHcIaMU. MHOKECTBO LEIBIX
uucen. M300paxeHnne yucesn Ha YuciIoBOr (KOOpIMHATHOM) MpsMoid.. Moayiib
urcia YuciaoBoe BhIpaXKEHUE U €r0 3HAYCHUE, TOPSIIOK BBITIOJTHEHUS JEHCTBUH.
CroeHue ¥ BEIYUTaHUE, KOMIIOHEHTHI CJIIOKCHUS i BBIUUTAHUS, CBSI3b MEKTY
HUMH, HaXOXKJICHUE CyMMBI U PA3HOCTH, HU3BMEHEHHE CYMMBI M pa3HOCTH MPH
M3MEHEHHU KOMIIOHEHTOB CJIOJKEHHS U BRIYMTAHMS.

119.

CBolicTBa CJIOKEHHS PallMOHATBHbBIX
qHCel.

I[eﬁCTBHH C IIOJIOKUTECIIbHBIMU U OTPUIATCIIbHBIMU YK CJIaMH. MHOKECTBO LIEIBIX
YHUCCII. MOI[y.]'IB qucjia.

[Pemmenne TEKCTOBBIX 3aJa4 apI/I(l)MCTI/I‘{eCKI/IM croco6om. Mcnons3oBanue Ta6.]'H/H_[,
CXCM, qepTen(eﬁ, APYrux CpeaACTB NPCACTABJICHUSA JAHHBIX TP PCIICHUH 3aJa4H.

120.

CBolicTBa CI0KEHUS palHOHAJIbHBIX
YHUCCII.

I[eﬁCTBHH C IMOJIOKHUTCIIbHBIMU U OTPpULIATCIbHBIMHA YU CIIAMU. MHOK€ECTBO 1IENBIX
YU CCII. MO,Z[y.]'IL qucjia.

IPeliieHre TEKCTOBBIX 3aa4 apH(bMeTquCKHM criocobom. Mcroap3oBanue Ta6.]'H/II_[,
CXEM, qepTeH(eﬁ, APYrux CpeaCTB NPCACTABJICHUSA JAHHBIX TP PCIICHWUH 3ada1H.

121.

CBoMCTBa CIOKEHUS palrOHAJIIbHBIX
YUCCII.

HeﬁCTBHH C IIOJIOKUTCIIbHBIMU U OTPULATCIIbHBIMU YHCJIaMU. MHOKECTBO LIEIBIX
AU CCII. MO,Z[y.]'IL qucia.




Perienne TEKCTOBBIX 3a7a4u apupMeTHIecKuM criocobom. Vicnonp3oBanue Tadbuuil,
CXEM, YepTEXKEeH, IPYyrux CPpe/CTB MPEACTABICHUS JAHHBIX MPU PEUICHUU 33]1a4H.

122.

Brerauranue pallMOHaJIbHBIX YHUCCIIL.

JleiCTBUS C M0JIOKUTEIbHBIMU U OTPULIATEILHBIMU YHCIaMU. MHOKECTBO LIEJIBIX
uncen. KoopaunarHas npsimasi, KoopauHaTta Touku. M300paxeHue yncen Ha
YMCIIOBOM (KOoOpauHATHON) npsiMoil. Motyib uncia. Beruutanue uncen. Ywucio,
[IPOTUBOIIOJIOXKHOE BbluMTaeMoMy. IIpencraBienre pa3sHOCTU B BUJE CYMMBI.
JlnHa oTpe3ka Ha KOOPAUHATHOW MPSMON

123.

Brerauranme palroOHAJIBHBIX YHUCECII.

JleficTBHS C MMOJIOKUTEIBHBIMU U OTPULIATETIbHBIMU YHCIaMU. MHOKECTBO 1I€JIbIX
uncen. KoopaunarHas npsiMasi, KoopauHaTta Touku. M300paxeHue yncen Ha
YMCIIOBOM (KOOpaAuHATHOM) npsiMoil. Motynb uncia. Beruntanue uucen. Ywucio,
[IPOTUBOIIOJIOXKHOE BhIuuTaeMoMmy. [Ipeacrapienue pasHOCTH B BUAE CYyMMBI.
JlmrHa oTpeska Ha KoopauHaTHOM npsamoid. Mcrionp3oBanue OykB ist 0003HAYEHUS
YKCell, BRIYMCICHUE 3HaYCHHS allre0panyecKoro BeIpaKeHUsI, IPUMEHEHHE
QnredpanvdecKrX BIPAKEHUH /7S 3aIMCH CBOMCTB apU(PMETUUYECKUX JeHCTBHH,
peoOpa3oBaHue AreOpandecKnX BhIpaKCHUH.

124.

Brrauranme palroOHAJIBHBIX YHUCECII.

HeﬁCTBHﬂ C IIOJIOKUTCIIBPHBIMU U OTPULATCIIBHBIMU YHCJIaMU. MHuokecTBO T EJIbIX
uncen. KoopauHatHas npsiMasi, KoopauHaTa Touku. M300paxeHue yucen Ha
YUCIIOBOM (KOOPAMHATHOM) mpsiMoit. Moaynb uncina. Berautanue uncen. Yucno,
[IPOTUBOTIOJIOXKHOE BhIunTaeMoMmy. [Ipeacrapienue pasHOCTH B BUAE CYyMMBI.
JlmrHa oTpeska Ha KoopauHaTHOM npssMoid. Mcronp3oBanne OykB /u1si 0003HAYEHUS
YKcell, BRIYMCICHUE 3HAaYCHHS allre0panyecKoro BeIpaXKeHUs, IPUMEHEHHE
QnreOpanvdecKuX BHIPAKEHUH JIJIs 3aMUCH CBOMCTB apu(PMETUYECKUX JEHCTBHH,
npeoOpa3oBaHue aredpanvdeckux BhIPaXKEHHI.

125.

Brruantanue palroOHAJIBHBIX YHUCCII.

JleficTBUS C MONOKUTEIBHBIMU U OTPULATENbHBIMU YHCIaMU. MHOKECTBO LIEJIbIX
uncen. KoopauHatHas npsiMasi, KoopauHaTa Touku. M300paxeHue yncen Ha
YHCIIOBOM (KOOpAMHATHON) npsiMoil. Motysb uncia. Berautanue uncen. Ywucro,
[IPOTUBOIOJIOKHOE BhlunTaeMoMy. [IpencraBienre pa3HOCTH B BUJIE CYMMBI.
Jln1Ha oTpe3ka Ha KOOpAMHATHOM NpsiMoi PellieHrne TeKCTOBBIX 3aa4
apudmernueckuM crocodboM. Mcnonp3zoBanue Tabiull, CXeM, YepTeKen, APYrux
CPEICTB NPEICTABICHUS JAHHBIX IIPU PELICHUU 3a1a4H.

126.

Breruuranue pallnOHAJIbHBIX YUCCII.

JIefiCTBHS C MOJOKUTEIBbHBIMU U OTPULATEIbHBIMY YncIaMU. MHOXKECTBO LIEIBIX
urcen. KoopaunaTHas mpsiMasi, KOOpJHaTa Touku. M300paxenue yncen Ha
4YMCI0BOH (KoopAMHATHOI) mpsaMoil. Moayne uncna. Berantanue uncen. Yucno,

IMPOTHUBOIIOJIOKHOC BBIYUTACMOMY. HpeI[CTaBJ'ICHI/IC Pa3HOCTU B BUJAC CYMMEIL.




JInmuHa oTpe3ka Ha KOOPJAMHATHOW NpsIMOM PellieHne TEKCTOBBIX 3a7a4
aprudMeTHIecKUM criocobom. Mcnonp3oBanue Tabmul, CXeM, YepTexen, Ipyrux
CPEJCTB IPEACTABICHUS JaHHBIX IIPU PELICHUH 3aJauH.

127.

Brerauranme pallMOHAJIbHBIX YHUCCIIL.

JIeCTBHS C MOJIOKUTEIbHBIMU U OTPULIATEILHBIMU YHCIaMU. MHOKECTBO 1I€JIBIX
uncen. KoopauHarHas npsiMasi, KoopauHaTa Touku. M300paxeHue yncen Ha
YMCIIOBOM (KOOpauHATHON) npsiMoil. Motyib uncia. Beruutanue uncen. Ywucio,
[IPOTUBOIIOJIOXKHOE BhluuTaeMoMmy. IIpeacraBienue pasHOCTH B BUAE CYMMBI.
JInHa oTpe3ka Ha KOOpAMHATHOM NpsAMON PeleHne TeKCTOBBIX 3a1a4
apudmernyeckuM cnocobom. McnonbzoBanue Tadnul, CXxeM, YepTexKel, Apyrux
CPEICTB IPEACTABICHUS JaHHBIX NIPU PELICHUH 3aauH.

128.

O0600menue. CioXkeHUe U
BBIYUTAHUC paHI/IOHaJ'IBHBIX qUCCJII

JleiCTBHS C MOJIOKUTEIBHBIMU U OTPULIATEIbHBIMU YHCIaMU. MHOKECTBO II€JIbIX
uncen. KoopauHarHas npsiMasi, KoopJauHaTa Touku. M300paxeHue uncen Ha
YHCIIOBOM (KoOpauHATHON) npsiMoil. Motyib uncia. Berautanue uncen. Ywucio,
MPOTUBOIIOJIOKHOE BeIUuMTaeMoMy. [IpencTaBienre pa3HOCTH B BUJE CYMMBL.
JInHa oTpe3ka Ha KOOpAMHATHOM NpsAMon PelreHne TeKCTOBBIX 3a1a4
apudmernueckuM crnocobom. Mcnonb3oBanue Tabnuil, cxeM, YepTexKen, APYyrux
CPEACTB IIPEJCTABICHUS JAHHBIX IIPU PEILICHUH 3a0a4H.

129.

KonTtponsHas padota Ne
8«CioXeHne U BbIYNTAaHUE
parMOHATBHBIX YHCEID»

[TpoBepka chopMHUPOBAHHOCTH OCHOBHBIX MOHSATHI M HaBBIKOB TI0 TEME
«CIoXeHHe U BBIYUTAaHUE PAMOHAIBHBIX YHCEID)

130.

VYMHOXEeHNE paurOHAJIBHBIX YUCEIL.

I_IGJ'H:IG qucia. PaI_[I/IOHaJ'IBHBIe qucjia MOI[y.HB quciaa YMHOKEHHE PaduOHAJIbHBIX
YHUCCII.

131.

VYMHOXEHNE paurOHAJIBHBIX YUCEIL.

[{enbie uncna. PaunonanbHeie yncina Moaynp yncia Y MHOKEHUE pallMOHaIbHBIX
yucen. BeipakeHue ¢ mepeMeHHo. 3HaueHne BeIpakeHus. Vicnonb3oBaHue OyKB
U1 0003HAUEHUS YMCEIT, BRIYUCIICHHE 3HAUCHUS allreOpaniecKoro BhIpaKeHHs,
MPUMEHEHHE AIreOpanvyeCKUX BBIPAKECHHH [Tl 3aIMCU CBOMCTB apu(METHIECKIX
neiicTBHiL, MpeoOpa3oBaHue alredpandecKiux BHIPAKEHUN

132.

YMHOXEHUE paluOHAJIBbHBIX YHCCII.

]_[eJ'IBIe yucia. PalimonanbsHbIe yncna MOI[y.]'IB quclia YMHOXKEHHUE PpairOHAJIbHBIX
AHUCCII.

133.

YMHOXEHHE pallnOHAJIIBHBIX YUCCII.

L[eJ'IBIe 4yuciaa. PalimoHanpHbIC YHCIa MOI[y.TIB quciaa YMHOXKEHHUE palluOHAJIBHBIX
IHUCCII.

134.

YMHOXEHHE palliOHAJIBHBIX YUCCII.

]_[CJIBIG yucia. PalimoHanpHbIE YKCIa MOIIYJ'IB 4yrciaa Y MHOXKEHHUE palluOHAJIBHBIX




IHUCCII.

135.| IlepemecTtutenbHoE U Lenble uncna. PannonanbHele uncina Moayip yrcia Y MHOKEHUE pallMOHAIbHBIX
COYETATEIILHOE CBOMCTBO uricen. Beipaxkenue ¢ nepeMeHHo#. 3HaueHune BbIpakeHus. Micnoab3oBanue OykB
YMHO’KEHHUS PAllUOHAJIbHBIX YHCEI. U1 0003HAUEHUS YMCEll, BHIYUCICHUE 3HAUEHUs allreOpanyecKoro BbIpaXKeHHUs,
NpPUMEHEHHE alreOpandecKuX BRIPAKCHUHN IS 3aIICH CBOMCTB apH(METHICCKUX
neiicTBUH, MpeoOpa3zoBaHue areOpanvdecKuX BoIPAKCHUN
136.| IlepemecTutenbHoe U [enble uncna. Pannonanbuele yncina Moayip yucia Y MHOXKEHUE pallMOHATIbHBIX
COYETATEIIbHOE CBOMCTBO uncesn. BeipaxeHue ¢ nepeMeHHo. 3HaueHue BelpakeHus. Vcnonp3oBanue OyKB
YMHO’KEHHUS PAllUOHAIBHBIX YHCET. U1 0003HAUEHUS YMCell, BBIYUCICHUE 3HAUE€HUs allreOpanyecKoro BbIpaXeHHs,
PUMEHEHNE AIreOpanvyecKuX BhIPAKEHUM JUIsl 3alMCH CBOMCTB apu(METHUECKUX
neiicTBuil, peoOpa3oBaHue alredpandeckiux BhIpaKEeHUN
137.| IlepemecturensHOE U Llenpie uncna. PanmonanbHble yncina Moaysp 4uciia Y MHOKEHNE pallMOHAIbHBIX
COYETATEIIbHOE CBOMCTBO uncesn. BeipaxxeHue ¢ nepeMeHHo. 3HaueHue BelpakeHus. Mcnons3oBanue OyKB
YMHO’KEHHUS PAllMOHAIBHBIX YHCET. U1 0003HAUEHUS YKCell, BBIYUCICHHE 3HAUE€HUs allreOpanuecKoro BhIpaXKeHHs,
MPUMEHEHHE aNreOpandecKiX BbIpayKEHUH /IS 3alMCH CBOMCTB apU(PMETHUYECKUX
neiicTBHi, MpeoOpa3oBaHue anredpandecKiux BhIpaKEeHUN
138.| PacnpenenutenbHOE CBOMCTBO [{enbie yncna. PanronanbsHbie yrcia Moaynb yuciaa Y MHOKEHUE pallMOHATBHBIX
YMHOKEHUS uucen. BeipakeHue ¢ mepeMeHHOW. 3HaueHUe BhIpakeHus. Vcrnonp3oBanne OyKB
111 0003HAUSHMSI YMCEIT, BEIUMCIICHHE 3HAYEHUS allr€0pandecKoro BhIPaKeHMUs,
[PUMEHEHHE alreOpandecKnux BhIPaKEHUI AJIS 3alIUCU CBOMCTB aprU(PMETUUECKUX
neicTBUM, TpeoOpa3oBaHKe AreOPanIeCKUX BhIPOKCHUM
139.| PacnpenenurenbHOE CBOMCTBO [lenbie yncna. PauronansHbie yncia Moaynb yucia. Y MHOKEHHE pAllMOHATBHBIX
YMHOXEHHUS urcen. BeipaxeHnue ¢ nepeMeHHOM. 3HaueHue BbipaxkeHus. Mcnoab3oBaHue OykB
11 0003HAUEHMSI YMCE, BEIUMCIIEHHE 3HAYSHUS alIre0OpandecKkoro BbIPaKeHHUs,
[IpUMEHEHHE anreOpandyecKux BhIpaKEHUN IS 3allUCU CBOMCTB apH(PMETHUECKUX
nelicTBUl, peobpa3zoBaHue areOpandecKux BbIpaKEHUN
140.| PacnpenenurenbHOe CBOMCTBO Llenble yncna. ParmonansHele ynciaa Moaynb yrciaa YMHOKEHHE PAallMOHATbHBIX
YMHOKEHUS urcen. BeipaxeHnue ¢ nepeMeHHOM. 3HaueHue BbIpakeHus. Vcnoab3oBaHue OykB
11 0003HAUEHMSI YMCE, BEIUMCIIEHHE 3HAYSHUS allre0OpandecKkoro BeIPaKeHUs,
[pUMEHEHHE alIreOpandecKuX BBIPAKEHUN IS 3alIMCU CBOMCTB apu(pMETHIECKUX
nelicTBUH, peobpa3zoBaHue areOpandyecKux BbIPaKEHUN
141.| PacnpenenuTenbHOE CBOMCTBO [lensle uncna. PannonansHele uncina Moayip yrcia Y MHOKEHUE pallMOHAIBHBIX




YMHOKECHUS

urcen. Beipaxkenue ¢ nepeMeHHo#. 3HaueHe BbIpakeHus. Mcnonab3oBanue OykB
11 0003HAUCHHSI YHCEN, BEIUMCIICHHE 3HAYCHUS allT€0panvecKoro BEIPAKEHUS,
NPUMEHEHHE aNreOpandecKuX BHIPAKESHUN IS 3aIIMCH CBOMCTB apH(PMETHIECKUX
neiicTBUH, peoOpa3zoBaHue areOpandecKux BoIPAKCHUN

142.| PacnpenenuteibHOE CBOWCTBO [{enbie uncna. ParmonansHbie ynciaa Moy 4ucia. Y MHOKEHUE PaIlMOHATIbHBIX
YMHOXEHUS urcell. BeipaxxeHue ¢ mepeMeHHOM. 3HaueHne BeIpakeHus. Vcnons30Banue OyKB
U1 0003HAUEHUS YMCEIl, BHIYUCICHUE 3HAUEHUS allreOpanuecKoro BbIpaXKeHMs,
pPUMEHEHHE alre0pandecKuX BEIPAKCHHUN IS 3aIIMCH CBOUCTB apu(METHUIECKUX
neiicTBuil, peoOpa3oBaHue alredpandeckiux BhIpaKEeHUN
143.| IlepemecTuTenbHoE U Llenbie uncna. PanmonansHble yncna Moaynps yucia. Y MHOKEHUE PallMOHAIIBHBIX
pacnpenenuTeaIbHOe CBOMCTBO uncesn. BeipaxxeHue ¢ nepeMeHHoil. 3HaueHue BelpaxkeHus. Mcrnonb3oBanue OykB
YMHOKEHHUS U1 0003HAYEHUS YMCell, BBIYUCICHUE 3HAUE€HUs allreOpanyecKoro BbIpaXKeHHus,
MPUMEHEHHE aNreOpandecKiX BbIpayKeHUH IS 3alMCH CBOMCTB apU(PMETHUYECKUX
neiicTBuil, MpeoOpa3oBaHue adredpandeckiux BhIpaKEHUN
144.| Jlenenue paMOHAIBHBIX YUCET Llenbie uncna. ParmonansHeie ynciaa Moayne uncina [lenenre pairoHaIbHbIX
yqucen
145.| [lenenue paiMOHAIBHBIX YUCE [{enbie yncna. PauronansHbie yrcia Moayns yncia Jlenenue pauuoHalIbHbIX
quCcen
146.| [leneHue paliMOHAIBLHBIX YUCE [{enbie yncna. PaunonanbHbie ynciaa Moayns yncna Jlenenne pauruoHaIbHBIX
urcen BripaxkeHue ¢ mepeMeHHO. 3HaU€HUE BbIPaKEHHUSI.
147.| [lenenue pauMOHAIbHBIX YUCEN Llenbie uncna. Panmonanbueie yncia Moayns yncina Jlenenne pauroHanbHbIX
urcen BripaxkeHue ¢ mepeMeHHO. 3HaUeHUE BbIPaKEHHUS.
148.| [enenue pauMOHAIbHBIX YUCE Llenbie uncna. PannonansHbie yncina Moayne yncna JleneHue paioHalIbHbIX
uucen BeipaxkeHue ¢ nepeMeHHO. 3HaueHUE BbIPAKEHUS.
149.| O6ob6meHne. YMHOKEHHUE U Llenbie uncna. PanmonansHbie yncina Moayns uncia /lenenue pauroHanbHbIX
JICJICHUE PallMOHAJIBbHBIX YUCEN uucen BeipaxkeHue ¢ nepeMeHHO. 3HaueHUEe BhIPAKECHMUS.
150.| KontponbHas padoTa Ne9 no treme [TpoBepka chopMUPOBAaHHOCTH OCHOBHBIX MOHATHUI U HABBIKOB IO TEME
«YMHOXEHHE U «YMHOXKEHHE U JEJIEHUE PALUOHAIBHBIX YHCE
JIEJIEHUE PALIMOHAIBHBIX YU CEID
151.| Pemenne ypaBHeHU! YpasHenue. Kopenb ypaBHeHus. Pemnts ypaBHeHue. [IpaBuna nepeHoca

cJIaraeMbIX M3 OJJHOM YacTH ypaBHEHUS B JAPYTYIO; YMHOKEHUS (IeTIeHNs) 00enx




4acTEH ypaBHEHMs Ha OJIHO U TO XK€ YUCJI0, HE paBHOE HYII0. JIMHEHbIE
YpaBHEHHSL.

152.

Pemrenne ypaBHeHu

YpaBuenue. Kopenb ypaBHenus. Pemuts ypaBHenue. [IpaBuiia nepesnoca
CJIaracéMbIX U3 OJTHOM YacTHU ypaBHEHUS B JPYTyl0; YMHOXKEHHUS (JesIeHus1) 00enx
YacTe! ypaBHEHMs Ha OJIHO M TO K€ YHCJI0, HE paBHOE HYII0. JIMHEHbIE
YpaBHEHHS.

153.

Pemenne ypaBHeHu

YpaBuenue. Kopens ypaBHenus. Pemuts ypaBHenue. [IpaBuiia nepenoca
CJIaraeéMbIX M3 OJTHOM YacTHU ypaBHEHUS B JPYTyl0; YMHOXKEHHUS (JeeHus) 00enx
JacTe! ypaBHEHMs Ha OJTHO M TO K€ YHCJI0, HE paBHOE HYII0. JIMHEHbIE
ypaBHEHHS.

154.

Pemrenne ypaBHeHUI

YpaBuenue. Kopenb ypaBHeHus. Pemute ypaBHeHue. [IpaBuiia nepeHoca
CJIaraeéMbIX U3 OJTHOM YacTHU ypaBHEHUS B JPYTyI0; YMHOXKEHHUS (JefieHus) 00enx
JacTel ypaBHEHMs Ha OJIHO M TO XK€ YHCJI0, HE paBHOE HYII0. JIMHEHbIE
ypaBHEHHS.

155.

Pemenue ypaBHeHuii™*

YpaBHenue. Kopenp ypaBHeHus. Pemute ypaBHeHue. [IpaBuiia nepeHoca
claraeMbIX M3 OJHOM YaCTH YpaBHEHHUS B APYTYIO; YMHOKEHUS (esIeHns ) 00enx
HacTel ypaBHEHHUS Ha OJIHO U TO K€ YHCIIO, HE paBHOE HYIIO0. JIMHEHbIE
ypaBHEHHS.

156.

Pemrenye 3a1a4 ¢ MOMOIIBIO
YpaBHEHUS

YpaBuenue. Kopens ypaBuenus. Pemuts ypaBuenue. [IpaBuna nepeHoca
CJIaraeMbIX M3 OJTHOM YacTH ypaBHEHUS B IPYTyl0; YMHOXKEHUS (JIeJIeHNs) 00enX
yacTell ypaBHEHHUS Ha OJTHO U TO XK€ YUCIIO, HE paBHOE HYIIO. JInHelHbIe
ypaBHeHus. MakeT. YcnoBue 3agaun. Bonpoc 3anaun. Pemienue 3a1a4 ¢ moMousko
YpaBHEHUI

157.

Pemenue 3agau ¢ IOMOIIBIO
YpaBHCHUA

YpaBuenue. Kopens ypaBuenus. Pemnts ypaBuenue. [IpaBuina nepenoca
cJlaraeMbIX M3 OJJHOM YacTH ypaBHEHUS B APYTYIO; YMHOKEHUS (IeJIeHUs) 00enx
yacTeil ypaBHEHHs Ha OJTHO M TO K€ YHUCII0, HE paBHOE HYJ0. JInHelHbIe
ypaBHeHMsI. Maket. YcioBue 3aaun. Borpoc 3aiaun. Pemenue 3aau ¢ mnoMouibo
ypaBHEHUI

158.

Pemenne 3ama4d ¢ MOMOIIBIO
YpaBHCHUA

YpasHenue. Kopenb ypaBHeHus. Pemnts ypaBHeHue. [IpaBuia nepeHoca
cJlaraeMbIX M3 OJJHOM YacTH ypaBHEHUS B APYTYIO; YMHOKEHUS (IeTIeHNs) 00enx
JacTel ypaBHEHUs Ha OJIHO U TO XK€ YMCIIO, HE paBHOE HYII0. JINHEWHbIE
lypaBHeHHs. MakeT. YcnoBue 3agaun. Bonpoc 3anaun. Pemenne 3anad ¢ moMoIpio




YpaBHEHUI

159.

Pemenue 3a1a4 ¢ TOMOIIBIO
YpaBHEHUSA

YpaBuenue. Kopens ypaBHenus. Pemuts ypaBHenue. [IpaBuiia nepenoca
cJIaraeMbIX M3 OJJHOM YacTH ypaBHEHUS B APYTYIO; YMHOXKEHUS (IETIeHNS) 00enx
JacTe! ypaBHEHMs Ha OJIHO M TO K€ YHCJI0, HE paBHOE HYII0. JIMHEHbIE
lypaBHeHUA. Maker. YcioBue 3anaun. Bonpoc 3anaun. Pemenne 3a1a4d ¢ moMonipro
YpaBHEHUI

160.

Pemenne 3a1a4 ¢ IOMOIIBIO
YpaBHEHUA

YpaBuenue. Kopens ypaBHeHus. Pemute ypaBHenue. [IpaBuiia nepeHoca
CJIaraeéMbIX U3 OJTHOM YacTU ypaBHEHUS B JPYTyI0; YMHOKECHHS

(nenenus) 06enx yacTeil ypaBHEHUsI Ha OJTHO U TO K€

YUCIIO0, HE PaBHOE HYIO. JIMHelHbIe ypaBHeHusA. Maker. Y cioBue 3amaun. Bonpoc
3anaun. Pemenue 3a1a4 ¢ moOMOIIbI0 ypaBHEHUN

161.

[ToBTOpenue no teme «Pemienne
YpaBHEHUN»

YpaBuenue. Kopenb ypaBHeHus1. Pemute ypaBHenue. [IpaBuiia nepeHoca
CJIarae€MbIX M3 OJTHOM YacTH ypaBHEHUS B IPYTYIO; YMHOKEHUS

(nemeHus) 06eWX YacTeil ypaBHEHHsI HA OJTHO M TO K€

YUCIIO0, HE paBHOE HYIIO. JInHelHbIe ypaBHeHUs..MakeT. Y cnosue 3agaun. Bonpoc
3anaun. Pemenue 3a1a4 ¢ moMoOIIbI0 ypaBHEHU I

162.

KonTtponsnas padorta Ne 10 mo teme
«Pemenue ypaBHEHUID

[IpoBepka chopMUPOBAHHOCTH OCHOBHBIX TTOHSATHI M HABBIKOB 10 Teme «Pemenne
YpaBHEHUI»

163.

[lepnienukynspHbie MpsIMbIe

B3anmHOe pacrosiokeHue AByX MPSIMbIX, IBYX OKPY>KHOCTEH, IPAMOU 1
okpyxHOCTH. [Ipamas. CoiicTBo npsimoil. [Ipsimoit yron. [leprieHaukysnspHbie
npsimble. [leprieHAuKyaspHbIE OTPE3KH, JTydn

164.

[lepnieniukynspHbie MpsIMbIe

B3aumHoe pacnosioxkeHue IByX IpsIMbIX, IBYX OKPY>KHOCTEH, MPSMOM 1
okpyxHOCTH. [Ipamas. CoiicTBo npsimoil. [Ipsmoit yron. [leprnieHaukysnspHbie
npsimbie. [leprieHAuKyIsIpHbIE OTPE3KH, JIy4U

165.

[lepnienukynspHbie MpsIMbIE

B3anmMHOE pacnoioKeHUe ABYX NPSIMBIX, ABYX OKPYKHOCTEH, IPSIMOU U
okpyxHocTu. [Ipsmas. CoiictBo npsimoit. IIpsimoit yroa. IlepnenaukynsipHsie
npsimble. [leprieHIuKyasipHbIE OTPE3KH, JTy4U

166.

OceBas cummeTpus

LlenTpasibHas, oceBas U 3epKajbHast cuMMeTpHun. M300pakeHre CHMMETpUYHBIX
¢duryp. [Ipsmoii yron. IleprneHauKynspHble NpsMbIE.

167.

OceBas cummeTpus

L[eHTpaJ'IBHaH, 0CCBas U 3€pKaJIbHAsA CUMMCTPHHU. I/I306pa)i(eHI/Ie CUMMCTPUYIHBIX

¢duryp. IIpsmoii yrom. [leprneHauKynsipHbIC NPsMBIE.




168.| OceBast cuMMeTpuu OceBas 1 3epkaiibHasi cuMMeTpur. M300pakeHre CHMMETPHYHBIX (Uryp.

169.| LlentpanbHas CHMMETPUU [entpanbnas cummeTpuu. M300pakeHne CHMMETPHUYHBIX (UTYD.

170.| LlentpanbHas CHMMETPUU [entpanbnas cummeTpuu. M300pakeHne CMMMETPHUYHBIX (UTyYD.

171.| IlapannenbHble IpsiMble [Ipsimas. CoiictBo npsimoid. [psimoit yroa. [lepnenaukynsipHble psiMbIE.
[lepnieHIUKYNIApHBIE OTPE3KH, JTyUH

172.| IlapannenbHble IpsiMble [Ipsimas. CoiictBo npsimoid. [Ipsimoit yroa. [lepnenaukynsipHblie psMbIe.

173.| IlapannenbHble IpsiMble [Ipsimas. CoiictBo mpsimoid. [psimoit yroa. [lepnenaukynsipHblie psiMbIe.

174.| KoopauHaTHasi TUIOCKOCTh Koopaunatasie mpsimbie. CucTeMa KOOpAMHAT Ha TI0CKOCTH. Havamo koopauHar.
KoopnunaTthHas minockocts. Koopannatel Touku. Adcuucca Touku. OpanHara
roukn. Ochk abcruce. Ock opAUHAT

175.| KoopauHaTHas TUIOCKOCTH Koopaunatasie mpsimbie. CucTteMa KOOpAWHAT Ha TuIockocTH. Hauano koopauHar.
KoopnunaTtHas minockocts. Koopaunatel Touku. Adcurcca Touku. OpanHara
roukn. Och abcruce. Ock opAUHAT

176.| KoopauHaTHas TUIOCKOCTh Koopaunatasie npsimbie. CucTemMa KOOpAUMHAT Ha MIocKocTH. Havano koopauHar.
Koopaunarnas miockocts. Koopaunaare! Touku. Adciucca Touku. OpauHara
roukn. Ochk abcruce. Ock opAUHAT

177.| I'paduknu ['padux aemxenus. ['paduk pocra. ['padux nsmenenns maccel. ['paduk
M3MEHEHHUs TeMnepatypsl. ['paduk u3MeHeHHs BHICOThI

178.| I'paduku ['padux aemxenus. ['paduk pocra. ['padux nsmenenns maccel. ['paduk
M3MeHeHus Temnepatypsl. ['paduk u3smeHeHus BBICOTHI

179.| IloBTopenue no teme «lIpsimbie Ha IBce OCHOBHBIE TTOHSITHS TEMBI

IIJIOCKOCTH
180.| IToBTOpenue no reme «KoopauHatsl Bce ocHOBHBIE MOHATHUS TEMBI
Ha IJIOCKOCTHY
181.| KontponrHas padota Nell no teme [TpoBepka chopMUPOBAaHHOCTH OCHOBHBIX MOHATHUI U HABBIKOB IO TEME

«IlepnienauKynspHbIC U
napasiesIbHbIe MpsIMbIE.
KoopauHaTs! Ha TNIOCKOCTH»

<<HepneHm/H<yn51pHLIe " MapaJUICIIbHBIC TTPSAMBIC. KOOpI[I/IHaTLI Ha IJIOCKOCTH»




Tema 5. UtoroBoe nosropenue (23 yaca)

182.| IlpusnHaku aenumocTu [Ipuznaku nenumoctu uucen Ha 2; 5; 10; 3; 9. HOJl u HOK uucenn.
183.| HauOombmmii 00NN JETUTED. [Tpusnaku nenumoctu yucen Ha 2; 5; 10; 3; 9. HOA u HOK uucen
Haumensiee o0riee kpaTHoe
184.| Apudmernueckue qeicTBUS C [MpuBenenne apodeit k oOmemy 3HameHaTeno. CpaBHeHUE IpooOeii ¢ pa3HBIMU
OOBIKHOBEHHBIMH JIPOOSIMHU 3HaMeHaTeasIMu. J{eficTBUS ¢ 0ObIKHOBEHHBIMU Jpo0simu. [IpeBpaienue
0OBIKHOBEHHOH JIpOOH B JECATHYHYIO.
185.| Apudmernueckue 1eHCTBUS C [IpuBenenue npobeit k ob1eMy 3HaMeHareno. CpaBHEHHE IpoOeil ¢ pa3HbIMU
O0OBIKHOBEHHBIMHU JIPOOSMHU 3HamMeHaTensIMu. JlefcTBust ¢ 0ObIKHOBEHHBIMU JIpoOsimu. [IpeBpariienue
OOBIKHOBEHHOU JPOOU B JECSTHUHYIO.
186.| Apudmernueckue 1eHCTBUS C [IpuBenenue npobeii k o01eMy 3HaMeHareno. CpaBHeHHE IpoOeil ¢ pa3HbIMU
OOBIKHOBEHHBIMH JIPOOSMH 3HamMeHaTensIMu. JlercTBuUs ¢ 0OBIKHOBEHHBIMHU apo0simMu. [IpeBpanienue
0OBIKHOBEHHOM JIPOOH B JIECATUYHYIO.
187.| OTHOMmIEHUS U TPOTIOPLUHU OtHomenue. [Iponopums. OcHOBHOE cBOMCTBO Iponopuuil. [Ipumenenune
[IPOTIOPIINH.
188.| OTHOUIEHHS ¥ TPOTIOPLIHUH Ortnomenue. [Tponopums. OcHOBHOE CBOMCTBO nponopuuil. [Ipumenenue
[IPOTIOPIINH.
189.| CpaBHeHuMe, CI0KEHHUE, BHIYATAHUE [Tosto:xuTENBHBIE U OTPULIATEIbHBIE YHCIa. Lleble pannoHaIbHbBIE YUCIIA.
palMOHAIbHBIX YNCEI JlelicTBHS C pallMOHAIbHBIMU YHACIAMHU.
190.| CpaBHeHue, CI0KEHUE, BBIYUTAHNE [Tosio:xuTENBHBIE M OTPULIATEIbHBIE YHCIIA. L{eble pannoHaIbHbBIE YUCIIa.
PalMOHAIBHBIX YHCEI JlelicTBHS C pallMOHAIbHBIMU YHACIAMHU.
191.| YMmHOXeEHHE U JereHne [TonoxurenpHble U OTpULIATENbHBIC YKCIIa. Llenble panroHanbHbIE Ynca.
palMOHAIBbHBIX YHCEI JlelicTBHS C pallMOHAIbHBIMU YHACIAMH.
192.| YMHOXeEHUE U JelIeHne [TonoxurenpHble U OTpULIATENbHBIC YKCIIA. Llenble panoHanbHbIE Ynca.
palMOHATIBHBIX YNCEN JlelicTBHS C pallMOHAIbHBIMU YHCIIAMHU.
193.| Pemenne ypaBHEeHUN YpaHenue. Kopenb ypaBHeHHs. UTo 3HaUNUT pemnTh ypaBHeHue. [IpaBuiia
NIEpPEHOCA ClIaraéMbIX U3 OJHOM YacTu ypaBHEHMs. JIMHEHbIE ypaBHEHUS
194.| Pemenne ypaBHEeHU YpaBHenue. Kopenb ypaBHeHus. UTo 3HaunT pemmth ypaBHeHue. [Ipasuna

TMCPCHOCA CJIaraCMbIX U3 OJIHOM YacTu YpaBHCHUS. JIunelinbie YpaBHCHHUA




195.

Pemrenne ypaBHeHuit

YpaBHenue. Kopenb ypaBHeHus. UTo 3HauuT pemuts ypaBHeHue. [Ipasuna
[IepeHOCca CJIaraéMbIX U3 OJJTHOM 4acTu ypaBHEHU. JIMHEHbIE ypaBHEHUS

196.| Pemenue 3a1a4 ¢ NOMOLIbIO YpaHenue. Kopenb ypaBHeHus. UTo 3HaUUT pelnTh ypaBHeHue. [IpaBuiia
YpaBHEHUI MEePEHOCA CIIAraeMbIX U3 OJIHOW YacTH ypaBHEHUS. JIMHEHbIE ypaBHEHUS
197.| Pemenue 3a1a4 ¢ NOMOLIbIO YpaBHenue. Kopenb ypaBHeHus. UTo 3HauuT pemnth ypaBHeHue. [IpaBuna
ypaBHEHUI MEPEHOCA CJIAraeMbIX U3 OJIHOM YacTH ypaBHEHUS. JIMHEHbIE ypaBHEHUS
198.| Pemenue 3a1a4 ¢ MOMOUIbIO YpasHenue. Kopenb ypaBHeHus. UTo 3HaUUT pelnTh ypaBHeHue. [IpaBuiia
YPaBHEHUH [IepeHoca CJIaraéMbIX U3 OJTHOM 4acTH ypaBHEHUS. JIMHEWHbIE ypaBHEHUS
199.| KoopauHaTHasi TUIOCKOCTh Koopaunatasie mpsimbie. CucteMa KOOpAMHAT Ha TwiockocTh. Hauano koopauHar.
KoopnunaTthHas minockocts. Koopannatel Touku. Adcumcca Touku. OpanHara
rouku. Ochb abcnuce. Ock opauHart. lleprnieHauKyIsSpHbIE U MapalljIeNbHbIE MPSMBIE.
CummeTpust
200.| HUrorosast KOHTpOJbHas paboTa 3a (OCHOBHBIE IOHATHS Kypca
KypC MaTeMaTHKH 6 Kilacca
201.| AHanu3 KOHTPOJIBHOM paboThI (OCHOBHBIE IOHATHS Kypca
202.| OGoObmarmuii ypok OCHOBHBIE TIOHATHS Kypca
203.| WToroBsIil ypok (OCHOBHBIE IOHATHUS Kypca
204.| UrtoroBsiii ypok™ (OCHOBHBIE IOHATHUS Kypca




Anrebpa 7-9 knace

7 xnacc—102 yaca (u3 pacuéra 3 yaca B HEJIEIIO)

Konuuecmeo
Ne n/n Tewma, paszaen, ypok wacos OcHogHble 31emenmbl cooepicanus 00pa30eanus
1. [ToBTOpEHNE Kypca MaTreMaTuku 5—6 1 Harypanbnble uncna u Hynb. JlelicTBUs ¢ HaTypajdbHbIMU ynciaMu. CTerneHs ¢
KJIaCCOB HaTypaJIbHbIM NoKa3aTesieM. YucioBble BolpakeHusi. CBOICTBa U IPU3HAKU
2. [ToBTOpEHHNE Kypca MaTreMaTuku 5—6 1 nenuMocTH. PasnioskeHue yncia Ha poCThle MHOKUTENH. Alredpandeckue
KIIaCCOB BBIPAYKEHUS.
Henurenu u kpatheie. J{poou. OtHomenue nByx yucen. Cpeanee
apudmernueckoe uncen. [Ipouentsl. JluarpamMmmel. PaninonanbHbie yucna.
N300pakenue uncen Ha YUCI0BON (KOOPAUHATHOM) MpsiMON. Perienne TeKCTOBBIX
3a/1a4.
Tewma 1. Anrebpanyeckue Boipaxenus (10 yacoB)
3. Hucnossle BEIpAKEHUS 1 ToxnectBeHHble MpeoOpa3zoBaHus. UNCIOBbIE BHIPAKEHUSI.
4. AnrebpandecKkue BbIpaKeHHs 1 ToxnectBeHHble MpeoOpa3zoBaHus. UncioBble 1 OYKBEHHbIE BBIPAKEHHUS.
Bripaxenue ¢ nepeMeHHON. 3HaueHue BeIpaxeHus. [10AcTaHOBKa BbIpaKEHUN
BMECTO IIepeMEHHBIX. Anredpanueckue BoipaxeHus. Mcnonb3oBanue OykB s
0003HaueHMsI YKMCEN, BEIUNCIEHUE 3HAUYCHUS aJIreOpandeckoro BIpakeHus,
IPUMEHEHHE alreOpandecKux BhIPaKEHUI AJIS 3alIUCU CBOMCTB apU(pMETUUECKUX
JIEHCTBHI, MpeoOpa3oBaHme areOpandecKuX BhIPAKCHHUH.
5. AnreOpanveckre paBeHCTBaA. 1 YucnoBoe paBeHCTBO. CBOMCTBA YMCIOBBIX PABEHCTB. PABEHCTBO € MEPEMEHHOM.
DopmyJibl ®opmyna.YucnoBoe paBeHCTBO. CBOICTBA YHCIOBBIX paBEHCTB. PaBEHCTBO ¢
MepeMEHHO N
6. Bxonnas koHTpoJibHas paboTa 1 Bce ocHOBHBIE OHATUSA
7. AunreOpandeckue paBeHCTBa. 1 YucnoBoe paBeHCcTBO. CBOMCTBA YNCIIOBBIX PABEHCTB. PABEHCTBO C IEpEMEHHOM.
DopmyIIbl Dopmyiia
8. CaoiicTBa apudmMeTHuecKux 1 [IepemecTuTenbHBIN U COYETATEIBHBIN 3aKOHBI CJIOKEHUSA U YMHOKEHUS,
JNEUCTBUM pacrpenenuTeNbHbIA 3aKOH YMHOKEHUSI OTHOCUTENIBHO CII0KEHUS, 000CHOBaHHE
QJITOPUTMOB BBITIOJHEHUS apU(PMETHUECKUX JIeHCTBHI.
9. ITpaBumna packpbITusi CKOOOK 1 ToxnecTBeHHbIE TPeoOpa3oBaHus
10. | PackpbiTHE ckOOOK 1 ToxecTBeHHbIE TPeoOpa3oBaHUs
11. | O6o06IIEHNE TTO TEME 1 Bce ocHOBHBIE HOHATHS

«Aﬂre6pal/1qec1cne BBIPDAKCHU )




12.

KontponsHas padora Ne 1 o teme
«AnrebpanyecKie BHIPAKCHHSDY

Bce ocHOBHBIE NOHATHS

Tema 2. YpaBHeHUs ¢ OJHUM HEU3BECTHBIM (8 4acoB)

13. | YpaBHEHuUE U €r0 KOPHU [lonsTHe ypaBHEHNs U KOPHS ypaBHEHUsA. O0acTh ONpEIEIeHNs YpaBHEHUS
(obmacTh JOMYCTUMBIX 3HAYEHUI EPEMEHHOMN).
JluneiiHOe ypaBHEHHUE U €r0 KOPHU
14. | Pemenuie ypaBHEHUH C OJTHUM Pemenue nuHeiiHbIX ypaBHEeHH. JIMHEHHOE YpaBHEHHE C TAPAMETPOM.
HEU3BECTHBIM, CBOIALIUXCA K KoismmuecTBo KOpHE JIMHEWHOTO ypaBHEHUS. Penenne NMHENHbIX YPaBHEHUM C
JINHEMHBIM apamMeTpoM.
15. | Pemenue ypaBHeHUI Pemienne MMHENHBIX ypaBHEHUM.
16. | Pemenue 3a1a4 ¢ MOMOUIIbIO 3amauu Ha JBWXKEHUE, paOOTy U MOKYIKUA. AHAJIU3 BO3MOYKHBIX CUTYaIlUN
ypaBHEHUI B3alMHOT'O PacIoyIoKeHHsI 00bEKTOB IIPU UX JIBUKEHHH, COOTHOILIEHUS! 00BEMOB
BBITIOJTHSIEMBIX pabOT IpHU COBMECTHOU paboTe. OCHOBHBIE METO/IbI PELLICHUS
TEKCTOBBIX 33Ja4: apu(pMETHUECKU, anredpandecKuii
17. | Pemenue 3agau Pemenue TekcTOBBIX 3a1a4
18. | Pemenue 3agau Pemenue TekcTOBBIX 3a1a4
19. | O60061eHue o TeMe «YpaBHEHHUS C OcHOBHBIE IOHATHS TEMBI
OJIHM HEU3BECTHBIM»
20. | KontponpHas padota Ne 2 o Teme OCHOBHBIE TOHATHS TEMS

«ypaBHCHI/IH C OAHHUM
HCU3BCCTHBIM»

Tema 3. OHOWIEHBI M1 MHOTOWIEHHI (16 YacoB)

21. | Crenenb ¢ HaTypajIbHBIM Crenenb ¢ HaTYpaJIbHBIM ITOKa3aTeIeM U ee cBoicTBa. [IpeoOpa3oBanus
IoKas3arejiem BBIPAXKEHUI, COAEPIKALIUX CTENEHU C HATypallbHbIM MOKa3aTesieM

22. | CranaapTHBIN BU] YKCiIa CreneHs ¢ HaTypaJIbHBIM MOKa3aTesaeM U ee cBoiicTBa. [IpeobpazoBanus

BBIPKEHUI, COAEPKAIUX CTENEHH C HATYpaJbHBIM MOKa3aTelleM

23. | CBoiicTBa CTENEHHU C HATypalbHbIM CreneHns ¢ HaTypalIbHBIM [OKa3aTesaeM U ee cBoiicTBa. [IpeobpazoBanus
IoKasarejiem BBIPKEHUI, COAEPIKAIUX CTENCHHN C HATYpaJIbHBIM MOKa3aTelleM

24. | [lpuMeHeHMe CBOMCTB CTENEHU C CreneHns ¢ HaTypalIbHBIM MOKa3aTesaeM U ee cBoiicTBa. [IpeoOpazoBanus
HaTypaJbHbIM MTOKa3aTelIeM BBIPAXEHUI, COJIEPIKALUX CTENIEHN C HATYPAJIbHBIM MOKa3aTeIeM

25. | OpHowieH. CTaHmapTHBIN BUJ OpnHousieH, cteneHb ogHOwIeHa. CTaHAAPTHBIN BUJ OJJHOYJICHA
OJHOYJICHA

26. | YMHOXCHHE OJHOYICHOB JleficTBUSI C OTHOUJIEHAMU: YMHOKEHUE




27. | MHOrO4JIeHBI 1 Mtuorounen. CrerneHb MHOTOUYJIEHA

28. | [IpuBenenne noJOOHBIX YWICHOB 1 CrangapTHBIN BU MHOTOYJIEHA

29. | CioxeHue U BEIYUTAHHE 1 JlelcTBUS C MHOTOYJIEHAMH: CIOKEHUE U BBIYUTAHUE
MHOTOYJICHOB

30. | YMHOXeHHEe MHOTOUYICHA Ha 1 YMHOXEHHEe 0JHOWIeHA HA MHOTOYJICH
OJHOYJICH

31. | YMHOXeHHe MHOTOUYICHA Ha 1 YMHOKEHNE MHOTOWIEHAa HA MHOTOWICH
MHOTOYJICH

32. | YmpouieHue BeIpaKeHU 1 JlericTBUS C OTHOWIEHAMHA U MHOTOYWIEHAMHU

33. | JeneHue ofHOWIEHA U MHOTOYJICHA 1 Jlenenue ofHOYIEHA 1 MHOTOWIEHA HA OJTHOYJIEH
Ha OJTHOUJICH

34. | YopouieHue BbIpaKeHUI 1 JlelicTBUS C OTHOYWIEHAMH U MHOTOYWIEHAMHU

35. | O6o06menue mo teme «OIHOYIIEHB] U 1 JleHicTBUS ¢ OTHOYICHAMH ¥ MHOTOYJICHAMH
MHOTOYJICHBI»

36. | KontponbHas padota Ne 3 no teme 1 OpHouneH, MHOrouw1IeH. JIefcTBHs ¢ OTHOYJIEHAMH U MHOTOUJIEHAMHU (CIIOXKEHHE,

«OI[HO‘IJ'ICHBI W MHOTI'OYJICHBI»

BBIUUTAHUE, YMHOKEHHE).

Tema 4. PazinoxxeHne MHOTOWIEHOB Ha MHOYKUTE

1 (16 yacoB)

37. | BeiHecenue o01ero MHOXKHUTENS 3a 1 PasioxeHre MHOro4wieHa Ha MHOKATEIM: BBIHECEHME O0IIEr0 MHOKUTEIA 3a
CKOOKH CKOOKH
38. | Pa3noxeHre MHOrO4JIeHOB Ha 1 Pa3noxenre MHOro4ieHa Ha MHOKHTEIN: BEIHECEHHE OOIEr0 MHOKHUTEA 3a
MHOKHTEIHN CIIOCOOOM BBEIHECEHHUS CKOOKH
00I111er0 MHOKHUTENISI 38 CKOOKH
39. | Pa3noxeHre MHOIO4IECHOB Ha 1 Paznoxenre MHOro4ieHa Ha MHOXKUTEIN: BEIHECEHUE OOIIEro MHOKUTEIS 3a
MHOYKHTEIH CKOOKH
40. | Croco0 rpynnupoBKU 1 Pa3noxenrne MHOroujieHa Ha MHOKHTEJIN: BIHECEHHE OOIIEr0 MHOKHUTENIA 34
CKOOKH, TPYIIHPOBKA.
41. | Pa3norxeHrne MHOTOYJIEHOB Ha 1 Pa3noxeHnrne MHOrouwieHa Ha MHOYKUTEJIN: BEIHECEHHE OOIIEr0 MHOKHUTENS 3a
MHO>KHTEJIH CTIOCOOOM I'PYIITHUPOBKH CKOOKH, TPYIIHPOBKA.
42. | Pa3znoxeHne MHOTOWIECHOB Ha 1 Pa3noxenne MHOro4wieHa Ha MHOKUTENIN: BEIHECEHHE OOIIET0 MHOKHUTENA 3a
MHOKHTEJIH CIIOCOOOM T'PYIIHPOBKH CKOOKH, TPYIIHPOBKA.
43. | ®opmyna pa3HOCTH KBaJpaTOB 1 @opMyIbl COKPAIEHHOTO YMHOKEHHUS: pa3HOCTh KBaApaToB. Paznoxenue
MHOTOYJIEHA Ha MHOKUTEJN: PUMEHEHHE (POPMYJI COKPAIIEHHOTO YMHOKEHUSI.
44. | BeluncneHue BbIpAXKEHUI C 1 DopMyIbl COKPAIIEHHOTO YMHOKEHHUS: pa3HOCTh KBaApaToB. Paznoxenue




MOMOIIBIO (POPMYITBI pa3HOCTH
KBaJ[PaTOB

MHOTOYJIEHA Ha MHOKHUTEN: IPUMEHEHHE (POPMYII COKPAILIEHHOTO YMHOKEHHUSL.

45. | Pazno)xeHue Ha MHOYKUTEIH C @®opMyIbl COKpAILIEHHOTO YMHOKEHUS: Pa3HOCTh KBaApaToB. Paznoxenue
MOMOIIBIO (POPMYITBI pa3HOCTH MHOTO4IEHA Ha MHOKHUTENN: TPUMEHEHHE (POPMYII COKPAILIEHHOTO YMHOKEHHUSI.
KBaJIpaToB

46. | KBampar cymmsl. KBagpar paznoctu DopMyJIbl COKPALLIEHHOTO YMHOXEHHUS: KBaApaT CYMMBbI U pa3HOCTH. Pa3noxenue

MHOT'O4JIEHa Ha MHOKUTEJN: IPUMEHEHHE (POPMYJI COKPAILIEHHOTO YMHOKEHHUSI.

47. | Kybo cymmsl. Kyb paznoctu DopMyJIbl COKPALLIEHHOTO YMHOXEHHS: KBapaT CYMMBbI U pa3HOCTH. Pa3noxenue

MHOT'O4JIEHa Ha MHOKUTEJN: IPUMEHEHHE (OPMYJI COKPAILIEHHOTO0 YMHOKEHHUSI.

48. | PaznoxeHne Ha MHOYKHUTEIH C @opMyIIbl COKPAILIEHHOTO YMHOKEHHUS: Pa3HOCTh KBa/IpaToB, KBaIpaT CyMMbI U
MOMOIIBI0 (POPMYJT COKPALLIEHHOTO paszHocTH. Pa3noxeHne MHOrousIeHa Ha MHOYKUTENN: IPUMEHEHHE (GopMyIT
YMHOKEHHUS COKPAILEHHOTO YMHOKEHHUSI.

49. | IIpuMeHeHre HECKOJIbKMX CIIOCO00B DopMyIIbl COKpAILIEHHOTO YMHOKEHHUS: Pa3HOCTh KBAaPAaTOB, KBAJIPaT CyMMBbI U
pa3oKeHUs: MHOTO4YIeHa Ha paszHocTH. Pa3no)keHrne MHOrousIeHa Ha MHOYKUTENN: BIHECEHHE 00IIEro
MHOKHUTEIHN MHO>KUTEJNS 38 CKOOKHU, TPYIIIUPOBKA, MPUMEHEHHE (POPMYIT COKpAIIEHHOTO

YMHO>KEHUSI.

50. | CymMma u pa3HOCTb KyOOB DopMyIBl COKPAIIEHHOTO YMHOKEHHUS: pa3HOCTh KBaAPaTOB, KBAJAPaT CyMMBI U
paszHocTH. Pa3znoskeHrne MHOrousIeHa HA MHOKUTENN: BbIHECEHHE 00Iero
MHO>KUTEJS 382 CKOOKHU, TPYIIUPOBKA, MPUMEHEHHE (POPMYIT COKPAIIEHHOTO
YMHOKEHHUSI.

51. | Pa3noxxeHue MHOTOWJIEHOB Ha DopMyIbl COKPAILIEHHOTO YMHOKEHHUS: pa3HOCTh KBaJAPaTOB, KBAAPAaT CyMMBI U
MHOXUTEH Pa3JINYHbIMU paszHocTH. Pa3noskeHre MHOroUJIeHa Ha MHOKUTENN: BBIHECEHHE 0011ero
criocobamu MHO>KUTEJS 32 CKOOKHU, TPYIIIUPOBKA, MPUMEHEHHE (POPMYIT COKpAIIEHHOTO

YMHOKEHHUS.
52. | KontpoibHas padota Ne 4 o teme @opMyIbl COKPALIEHHOTO YMHOKEHHUS: pa3HOCTh KBaJAPaTOB, KBaApaT CyMMBbI U

«Pa3osxeHre MHOrO4JICHOB Ha
MHOKHTCIN

pasHocTu. PaznokeHne MHOro4IeHa Ha MHOXKHUTEIU: BEIHECEHHE O0IIero
MHO>KUTEJS 382 CKOOKHU, TPYIIIUPOBKA, MPUMEHEHHE (POPMYIT COKPAIIEHHOTO
YMHO>KEHHUSI.

Tema 5. Anrebpanyeckue nqpoodu (15 gacos)

53. | Anrebpanyeckas 1po0b. ITpeoOpa3oBanue ApOOHO-IMHENHBIX BBIPAKEHHIA: CII0)KEHUE, YMHOXKEHUE,
Coxparienue apooeit nenenue. Anredpandeckas apo0Ob. JlomycTumble 3HaU€HUS IEPEMEHHBIX B
JpOOHO-pallMOHATIBHBIX BBIPKEHUSX.
54. | CokpareHue anreOpandeckux Coxpamienue anreOpandeckux apooei
apooeit
55. | YnpoiueHue BelpakxeHUH Coxpaiienue anreOpandeckux apooei




56. | IlpuBenenue npobeit k oOmemy [IpuBenenue anredpandeckux ApooOeii K 00ImeMy 3HaAMEHATEITIO
3HAMEHATENI0
57. | llpuBenenue npobeit k obOmemy [IpuBenenue anredpandeckux ApooOeii K 00meMy 3HaMEHATEITIO
3HAMEHATENI0
58. | CnoxeHue u BbIYMTAHUE JleiicTBust ¢ anreOpandecKuMu IpOOSIMU: CIIOKEHHUE, BEIYUTAHNE
anreOpandeckux Apooei
59. | CnoxeHue u BIYUTAHUE JleiicTBus ¢ anreOpandecKuMH IpOOSIMU: CIIOKEHHE, BBIYUTAHNE
anreOpandecKkux Jpooei
60. | YnpoiueHue BolpaXxeHUH JleiicTBusi ¢ anreOpandecKuMu IpoOsMHU: ClloKeHHe, BerauTanue. CokpaiieHue
npobeit
61. | YMHOXEHHE U JiefieHne JeiicTBus ¢ anredpanyeckuMu ApoOSIMU: YMHOXKEHHE, IEJIEHUE, BO3BEICHUE B
anreOpandeckux napooei CTETNIEHb
62. | YMHOXEHHE U JieJIeHue JeiicTBus ¢ anredpanyecKuMu ApoOSIMU: YMHOXKEHHE, IeJIEHUE, BO3BEICHUE B
anreOpandecKkux Ipooeit CTETNIEHb
63. | CoBMecTHbBIE ACHCTBUS HaJ JeiicTBus ¢ anredpanyecKuMu ApoOSIMHU: CIOKEHHE, BRBIUUTAaHUE, YMHOKEHUE,
anreOpandecKuMu IpoOsMu JIeJIeHNe, BO3BeIeHNE B cTeneHb. CokpalnieHune apooei
64. | BeimonHeHue pa3MyHBIX AeHCTBUN JeiicTBus ¢ anreOpanyecKuMu ApoOSIMHU: CIOKEHHE, BBIUUTAHUE, YMHOKEHUE,
HaJ| areOpandecKuMu JpoOsMu JIeIeHNe, BO3BeIeHNE B cTeneHb. CokpalieHne apooei
65. | BeimmoaHenue neicTBUIT Ha JeticTBus ¢ anreOpandecKuMH IPOOSIMU: CIIOKEHUE, BEIYMTAHUE, YMHOKCHHE,
anreOpanvdecKuMu Ipo0sMH JIeTICHNE, BO3Be/IeHNE B cTeneHb. CokpalieHune 1pooei
66. | OGoOmeHue Mo Teme [IpeobpazoBanme APOOHO-TUHEHHBIX BEIPAKCHHIA: CII0KEHUE, YMHOKCHHE,
«Anrebpanueckue apoom» nenenue. Anredpanueckas 1po0sb. JlomycTuMple 3HAaUCHUSI TIEPEMEHHBIX B
JIpOoOHO-pallMOHANBHBIX BhIpaxeHUsX. [IpuBenenue anredbpandeckux apodei K
obmemy 3HaMeHateno. [leiicTBus ¢ anredpandeckuMu Apo0sSMU: CI0KEHHE,
BbIUMTaHUE, YMHOKEHUE, JIeJIeHHe, BO3BeIeHNE B cTeneHb. CokpalieHue qpooeit
67. | KontponbHas padora Ne 5 mo teme [IpeobpazoBanue APOOHO-TUHEHHBIX BEIPAKECHHIA: CIIOKEHUE, YMHOKEHHUE,

«Anrebpanueckue apoom»

nenenue. Anrebpanueckas 1po0b. JlomycTrMble 3HaYeHHsI IEPEMEHHbBIX B
JIpOOHO-pallMOHANBHBIX BhIpaxeHUsX. [IpuBenenue anrebpanueckux apooeit K
obmiemy 3HaMeHateno. [leiicTBus ¢ anredpandeckuMu ApoOsSMU: CI0KEHHE,
BbIUMTaHUE, YMHOKEHUE, JIeJICHHEe, BO3BeJIeHHEe B cTeneHb. CokpalieHnue npooeit

Tema 6. Jluneitnas ¢pynkuus u ee rpaduk (9 yacos)

68. | IIpsamoyroJibHas cuctemMa KOOpIAUHAT JlexapTOBBI KOOPAMHATEI HA INIOCKOCTH. DOpMUPOBaHKE MPEICTABIECHUN O
Ha IJIOCKOCTH METaIPEAMETHOM TIOHATUHN «KOOPIAUHATHIY.
69. | Oynkuus [onstue gpynkuu. CriocoObl 3a1aHus QYHKIUI: aHATUTHYECKUH, rpaduiecKui,

TaOJIMYHBIN




70. | I'paduk pyHkIuN 1 . I'padux pynxuum. [Tpumeps! QyHKIHIA, TOTy4aeMbIX B IPOLIECCE UCCIIETOBAHUS
pa3IMYHBIX PeaJbHBIX MPOIIECCOB U PELICHUS 3aa4. 3HaueHHe (QYHKIMU B TOUKE.

71. | ®ynkuus y = kxu ee rpapux 1 CBoiicTBa u rpaduk TUHEHHON QYyHKIUHU. YTIOBOH KO3()HUITMEHT TPSIMOI.
Pacnonoxenue rpaduka TMHEHHONH (QYHKIIUN B 3aBUCUMOCTH OT €€ yIJIOBOTO
ko3 dunmenTa u cBOOOTHOTO YJICHA.

72. | @ynkuua y = kx 1 CBoiicTBa u rpaduk TUHEHHON QYyHKIUHU. YTIIOBOH KO3(D(DUIIMEHT TPSIMO.
Pacnonoxenue rpadguka TMHEHHOU (YHKIIMU B 3aBUCHMOCTH OT €€ yIJIOBOTO
k03 dunmenTa u cBOOOTHOTO YJICHA.

73. | Jluneiinas GyHKIHS U ee Tpaduk 1 CBoiicTBa u rpaduk TUHEHHON QYHKIUHU. YTIOBOH KO3(D(OUIIMEHT TPSIMO.
Pacnionoxxenue rpadurka nuHeHON (YHKIIMY B 3aBUCUMOCTH OT €€ YIJIOBOTO

74. | Jlnneiinas Qynkims 1 kodddurenTa u cBo6oHOro wieHa. Haxoxaenue ko3QPpUIMEHTOB JTHHERHON

75. | OBobmenme 1o Teme Jlmmcinas I (GYHKITUY 110 33JaHHBIM YCIIOBHUSIM: TIPOXOXKICHUE Pp;{Moﬁ gepe3 1B TOUYKH C

(yHKIIS 1 ce Fpaduiy 3/IaHHBIMI KOOP/IMHATAMH, NIPOXOK/ICHHE NPSMOTE epe3 NaHHYI0 TOUKY 1

napaielbHOW JaHHOUW TIPSIMOM

76. | KontponwsHas pabota Ne 6 o Teme 1

«Jluneitnast pynkuus u ee rpadur»

Tema 7. Cuctemsl ABYX YpaBHEHH ¢ IByMs HEU

3BecTHbIMU (10 yacoB)

77. | YpaBHEHUS IEPBOU CTENEHU C IBYMS 1 VYpaBHEHHE ¢ 1ByMS ITepeMEHHbIMU. JINHEWHOE ypaBHEHHUE C IBYMs
Hens3BeCTHbIMU. CHCTEMBI nepeMeHHbIMU. [IpsimMas kak rpaduueckas HHTEPIPETalUs TUHEHHOTO ypaBHEHUS
ypaBHEHU U ¢ IByMs nepeMeHHbIMU. [[oHsITHE CUCTEMBI YpaBHEHU.

78. | Crioco0 mmoACTaHOBKHA 1 Metoibl peleHus: CUCTEM JTMHEUHBIX YPABHEHUM C IBYMS IEPEMEHHBIMU: METOJ

MOJCTAHOBKHU

79. | Pemenue cuctem JIMHEMHBIX 1 MeTo/ibl pelieHus: CUCTEM JTMHEUHBIX YPABHEHUM C IBYMS IEPEMEHHBIMU: METOT
ypaBHEHUI CIIOCOOOM IM0ICTAHOBKU MOJICTAHOBKU

80. | Crocob cioxeHus 1 Metoibl pelieHus: CUCTEM JTMHEUHBIX YPABHEHUM C IBYMS IEPEMEHHBIMU : METOJ]

CJI0KEHUS

81. | Pemenue cucrteM JTUHEMHBIX 1 Mertoibl penieHus: CUCTEM JTMHEUHBIX YPABHEHUM C IBYMS IEPEMEHHBIMU : METO/]
ypaBHEHUH CIOCOOOM CIIOKEHHUS CJIOKEHUS

82. | I'paduueckuii cnocod pemieHus 1 Meroapb! penieHus: CUCTEM JIMHEHHBIX YPAaBHEHH C IBYMs IEPEMEHHBIMU :
CUCTEM YpaBHEHHUI rpaduueckuil MeTox

83. | Pemenue 3a1a4y ¢ TOMOLIBIO CUCTEM 1 3amaun Ha JBMKEHHE, Pa0OTY U MOKYNKH. AHAJIN3 BO3MOKHBIX CUTYyaIllui
ypaBHEHU I B3aMMHOTO PACIIOI0KEHHsI 00bEKTOB MIPH UX JIBUKEHHH, COOTHOIIIEHUSI 00BEMOB

BBITIONTHSIEMBIX pa0bOT P COBMECTHOM paboTe. OCHOBHBIE METOIbI PEIICHUS
TEKCTOBBIX 3aJa4:anreOpanyecKuit
84. | Pemenue 3a1ay ¢ TOMOUIBIO CUCTEM 1 3amaun Ha JBUKEHHE, pa0OTy U MOKYNKH. AHAIN3 BO3MOKHBIX CUTYyaIIUi

YpaBHEHUI

B3aMMHOTO paCIIOJIOKCHUA 00BEKTOB IIpUu UX ABUKCHUU, COOTHOILICHUSA 00BEMOB
BBITIOJITHACMBIX pa60T IIpr COBMECTHOI pa60Te. OcHOBHBIC MCTObI PCHICHUSA




TEKCTOBBIX 33J]au: anreOpandecKuit

85. | O6o6menne no Teme «CrUcTemMbl 1 VYpaBHeHME ¢ IByMs NIEpEMEHHBIMU. JIMHENHHOE ypaBHEHUE C IBYMsI
JBYX YpaBHEHUH C IByMs nepeMeHHbIMH. [IpsMast kak rpaduueckas HHTEPIPETaus JHHEHHOTO YpaBHEHHS
HEU3BECTHBIMI ¢ 1ByMs niepeMeHHbIMU. [loHsATHE cucTeMBl ypaBHEHUN. Perienne cucteMbl
ypaBHEHUH. MeTOoIbl PELICHNs] CUCTEM JINHEWHBIX YPABHEHUH C ABYMSI
NEPEMEHHBIMH: TpaUIeCKU METO/I, METOJI CIIOKEHHSI, METOJI IT0/ICTAHOBKH.
Cucrembl TMHEHHBIX YPABHEHUH C TapaMETPOM.
86. | KonrponbHas pabora Ne 7 no teme 1 VYpaBHeHue ¢ IByMs NepeMeHHbIMU. JIMHENHOE ypaBHEHUE C IBYMS
«CHcTeMBbl IBYX YpaBHEHHH ¢ IByMsI nepeMeHHbIMU. [IpsiMas kak rpaduueckas HHTEpIPETalnsl JUHEHHOTO ypaBHEHUS
HEU3BECTHBIMI ¢ 1ByMs nepeMeHHbIMU. [loHsATHE cucTeMbl ypaBHEHUN. Penienne cucreMbl
ypaBHEHUH. MeTOoIbl pelIeHNs] CHCTEM JIMHEWHBIX YPABHEHUH C IBYMs
NEPEMEHHBIMU: TpapUUecKUil METO/I, METO/ CJIOKEHUS, METOJ] MTOJCTAHOBKH.
Cuctembl TUHEHHBIX YPABHEHUH C TapaMETPOM.
I'maBa 8. DnemeHTHl KOMOMHATOPUKH (7 YaCOB)
87. | Paznuunbpie KOMOMHALIMM U3 TPEX 1 OneMeHTbl KOMOMHATOPUKH, KOMOMHAIIMH U3 TPEX JIEMEHTOB
JJIEMEHTOB
88. | PaznuuHbpie KOMOMHAIINY U3 TPEX 1 DJIeMEeHThl KOMOMHATOPUKH, KOMOWHAITIHU U3 TPEX AIEMEHTOB
JJIEMEHTOB
89. | Tabnuiia BapuaHTOB U MPABUIIO 1 DNeMeHThl KOMOWHATOPHWKH, TaOJNWIla BapHaHTOB, TMPABUIO TMPOU3BEACHMUS,
MIPOM3BEICHUS dakTopuan
90. | TabGnuia BapuaHTOB U MPABUIIO 1 DONeMeHThl KOMOWHATOPHWKH, TaOlWIla BapHaHTOB, TMPABUJIO TIPOU3BEACHHUS,
MIPOU3BEICHUS dakropuan
91. | [loacuer BapuaHTOB € MOMOILBIO 1 DneMeHTbl KOMOMHATOPUKH, I'pad, MOICUET BAPUAHTOB C TIOMOIIIbIO rpadoB
rpagoB
92. | Pemnrenne 3agau 1 DJIeMEeHThl KOMOMHATOPUKH, KOMOMHAITUU M3 TPEX AJIEMEHTOB, Ta0JIHIIa
BapHaHTOB, IPABUJIO Mpou3BeAeHusl, (hakropuan, rpad, moacyeT BApuaHTOB C
MOMOIIIBIO TpadoB
93. | Pemienre KOMOMHATOPHBIX 33/a4. 1 DneMeHTbl KOMOMHATOPUKH, KOMOMHAIIMY U3 TPEX dJIEMEHTOB, TalOiuia
[IpoBepounas padota BapHaHTOB, IPABUJIIO MTPOU3BEACHUS, (hakTopuai, rpad, NoJacUeT BapUAHTOB C
MOMOIIIbIO TpadoB
Tema 9. IloBTopenue kypca «Anredpa. 7 kiaace» (9 gacoB)
94. | Crenensb ¢ HaTypaJlbHBIM 1 CreneHb ¢ HaTypajlbHBIM MIOKa3aTeseM U ee cBoiicTBa. [IpeoOpazoBanus
II0Ka3aTeJIeM BBIPAKEHUI, COAEPKALUX CTENEHHU C HATYPaJIbHBIM NIOKA3aTEJIEM.
95. | Paznokenue MHOrowieHa Ha 1 OpnHouseH, MHOrousieH. JIedcTBUS ¢ OJTHOWIEHAMH U MHOTOUJICHaMU (CJI0XKEHNE,

MHOXHNTCIIN

BBIYHMTAHUC, YMHO)KCHI/IC). (I)OpMyJ'IBI COKPAIICHHOI'0 YMHOKCHUS: Pa3HOCTbH




KBaJpaToOB, KBAApPaT CyMMBbI U pa3HOCTU. Pa3iioxkeHrue MHOro4JIeHa Ha
MHOYHUTEJIH: BEIHECEHUE OOIIETO MHOXKHUTES 32 CKOOKH, TPYIIUPOBKA,
npruMeHeHne GOPMYIT COKPAIIEHHOTO YMHOKEHHUSL.

96. | JIuneiinas QpyHKIMSA 1 CaoiicTBa u rpaduk TUHEHHON QyHKIUHU. YTIIOBOH KO3(D(DUIIMEHT TPSIMO.
Pacnonoxenne rpaduka TMHEHHONW (QYHKIIUN B 3aBUCUMOCTH OT €€ yrIIOBOTO
ko3 dunmenta u ceobogHOTO WieHa. Haxoxnenne ko3 UIHEHTOB THHEHHON
(YHKIIUY 110 331aHHBIM YCIIOBHUSIM: TIPOXOXKICHUE MPSIMOM Yepe3 IBE TOUKH C
3a/laHHBIMM KOOPJIMHATaMU, IPOXOXKACHUE IPSIMOM Yepe3 JaHHYIO TOUKY U
IIapaJUIeIbHOM JTAHHOW ITPSIMOM.

97. | AnreOpanueckue qpodu 1 [IpeoOpa3oBanue TpoOHO-TMHEWHBIX BRIPAXKEHUM: CJI0KEHUE, YMHOKEHUE,
nenenue. AnreOpanueckas Ipo0b. JlomycTrMble 3HaUeHHsI IEPEMEHHBIX B
JpOoOHO-pallMOHANBHBIX BbhIpaxeHUsX. [IpuBenenue anredpanueckux 1podeit k
oOiiemy 3HaMeHateno. [leiicTBus ¢ anredpandeckuMu Apo0sSMU: CI0KEHHE,
BBIYMTAHUE, YMHOXXEHUE, JCJICHNEe, BO3BEICHHE B cTeneHb. CokpalieHne Apooeit

98. | Cucrtemsl 1ByX YpaBHEHHM C IByMs 1 VYpaBHEHHE ¢ 1ByMS ITepeMEHHbIMU. JINHEWHOE ypaBHEHUE C IBYMs

HEU3BECTHBIMU nepeMeHHbIMH. [IpsiMas kak rpaduueckas HHTEpIPETalns TUHEHHOTO ypaBHEHUS
¢ aAByMms nepemMeHHbIMU. [IoHATHE crcTeMBl ypaBHEHUH. Pemenne cucteMbl
ypaBHEHUH. MeTOIbl pelIeHNs] CHCTEM JIMHEWHBIX YPABHEHUH C IBYMs
HEPEMEHHBIMU: I'paUUeCKUl METO/I, METOJI CJIOKEHHSI, METO/I IT0ICTAHOBKH.
CucTteMbl TMHEWMHBIX YPABHEHHI C TApAMETPOM.

99. | UtoroBast KOHTpoJbHas paboTa 1 Bce nonsarus kypca

100. | AHanmu3 UTOrOBOM KOHTPOJIBHOU 1 Bce nonstus xypca

paboThI

101. | Pezeps. IloBTOpeHue. 1 Bce nonsarus kypca

102. | Peseps. 1 Bce nonstus xypca

8 ximacc — 102 vaca (u3 pacuera 3 yaca B HEJIEIIO)
Konuuecmeo
Ne n/n Tema, pazoen, ypok 1ACO8 OcHosHbvle 1emMeHmbl CO0eprHcanus 00pazo08anus
Tema 1. IloBTOpenue kypca «Anredpa. 7 kiaacey (5 yacoB)
1. IToBTOpenue. JInHeliHble ypaBHEHNS 1 JIuneliHO€e ypaBHEHHE, KOJIMYECTBO KOPHEH JIMHEWHOIO YPaBHEHUSA. Y PaBHEHHUE C

U CUCTEMBI JIMHEMHBIX YPaBHEHUU

JIBYMsI IepeMEHHBIMU. JIMHEHOE ypaBHEHUE C ABYyMS llepeMeHHbIMU. [Ipsimas kak
rpaduueckas HHTEPIPETALMS TUHEHHOTO YpaBHEHUS C IBYMsI IIEPEMEHHBIMH.
[Tonstue cucremel ypaBHeHUl. Pelienue cucremsl ypaBHEHUNA. MeTO bl pelIeHUs
CUCTEM JIMHEHHBIX YPaBHEHUI C IByMs MTEPEMEHHBIMU: TpaduIecKuil METO I,




METO/]1 CII0KEHMSI, METOJ1 IOJACTAaHOBKHU. CHCTEMBI IMHEHHBIX YPaBHEHUH C
1apaMETPOM.

MHorounensl. @opMyJIbl
COKpAIICHHOI'O YMHOEHUS

OpnHouneH, MHOrowieH. JlelcTBUsI ¢ OIHOYJIEHAMH U MHOTOUJIEHAMHU (CII0KEHHE,
BbIUMTAHUE, YMHOKEHUE). POpMyJIbl COKPAIIEHHOTO YMHOKEHHUSI: pa3HOCTb
KBaJpaTOB, KBAJAPaT CyMMBbI U pa3HOCTH. Pa3iioxkeHrne MHOro4wIeHa Ha
MHOYHUTEIIH: BEHIHECEHUE 0OIIET0 MHOKHUTENS 32 CKOOKH, TPYIIIHPOBKA,
nprMeHeHne GOPMYIT COKPAIIEHHOTO YMHOKEHHUSI.

AnreGpandeckue apoou

[IpeoOpa3zoBanue TPOOHO-TMHEWHBIX BEIPAXKEHUI: CII0KEHUE, YMHOKEHHE,
nenenne. Anredpandeckas apoOb. JlomycTuMble 3HaYeHUS TIEPEMEHHBIX B
JpOoOHO-pallMOHANBHBIX BhIpaxeHUsX. [IpuBenenue anredpanueckux n1podeit k
oOmemy 3HaMeHateno. [leiicTBus ¢ anredpandeckuMu Apo0sSMU: CI0KEHHE,
BBIYMTAHUE, YMHOXEHUE, JeJICHNE, BO3BEACHHE B cTeneHb. CokparieHue apooeit

JIuneiiHast pyHKIUS U ee rpapuk

CpoiicTBa U rpaduK JMHEHHON QYHKUINU. YTIOBON KOAPPHUIIMEHT MPSIMOH.
Pacnionoxenue rpadurka muHeHON (YHKIIMY B 3aBUCUMOCTH OT €€ YTJIOBOTO
koa¢dunueHTa u cBob6oHOro wieHa. Haxoxaenue ko3pPpuiieHToB JIMHEHHOM
(GyHKIMHM 110 33JJaHHBIM YCJIIOBUSIM: TIPOXO3KJIEHUE MPSAMOI uepe3 JIBe TOUKH C
3a/laHHBIMH KOOPJIMHATaAMH, TPOXOXKACHHUE IPSIMOM Yepe3 JaHHYIO TOUKY U
NapaJuIeIbHOM JAHHOW MTPSIMOM.

5.

Bxoanas koHTpOJbHAS paboTa

OcHoBHbBIE IOHATHS Kypca

Tewma 2. HepaBenctra (19 gacoB)

6. [TosoxuTENbHBIE U OTPULIATEIIBHBIC PanmmonanpsHbie ynciaa. MHOXKECTBO pallHOHAIBHBIX yKcen. CpaBHEHUE
qupciia panMoHaNIBHBIX YKcell. JIeMCTBUS ¢ paliMoHaIbHBIMU Yrciamu. [IpeacraBienue
PaIMOHAIBHOTO YHCIIA ACCITUIHON JPOOBIO.
7. [TosoxuTENBbHBIE U OTPULIATEIIBHBIC PanmonanpsHbie ynciaa. MHOKECTBO pallMOHAIBHBIX yKcenl. JleicTBus ¢
YHpcIa. panMoHaIbHBIMK YKciamMu. [IpencraBienrue palmoHAIBHOTO YKCia eCATHIHON
JIPOOBIO.
8. YucnoBsie HEpaBEHCTBA Yucnosbie HepaBeHCTBA. CpaBHEHUE PallMOHATIBLHBIX YHCEI.
9. OCHOBHBIE CBOMCTBA YHCJIOBBIX CBoiicTBa YHCIIOBBIX HEpaBEHCTB. [IpoBepka cripaBeyITMBOCTH HEPABEHCTB IIPH
HEPaBCHCTB 3a/IaHHBIX 3HAYCHUSAX MICPEMCHHBIX.
10. | OcHOBHEIE CBOMCTBA YHCIOBEIX CBoiicTBa YMCIIOBBIX HEpaBEHCTB. [IpoBepka cripaBeIIMBOCTH HEPABEHCTB IIPHU
HEPaBEHCTB. 3a/IaHHBIX 3HAYEHUSIX EPEMEHHBIX.
11. | CnoxeHue U yMHOKEHHE CBoiicTBa YMCIIOBBIX HEpAaBEHCTB. [IpoBepka cripaBeIIMBOCTH HEPABEHCTB IIPHU
HEPaBEHCTB 3a/IaHHBIX 3HAYEHUSIX EPEMEHHBIX.
12. | CTporue u HECTpPOTHe HEPABEHCTBA Crporue 1 HeCTpOTrue HepaBEHCTBA.




13. | HepaBeHncTBa ¢ OJIHUM HEU3BECTHBIM HepasenctBo ¢ nepemenHoii. O6iacTh onpeaeneHus: HepaBeHcTBa (001acTh
JIOIYCTUMBIX 3HAYCHUN IEPEMEHHOI).

14. | PemieHue HepaBeHCTB Peuiennie TMHENHBIX HEPABEHCTB.

15. | PemieHue HepaBEeHCTB. Pemenue nuHeiHBIX HEPABEHCTB.

16. | Pemenue HepaBeHCTB Peuienne nMHENHBIX HEPABEHCTB.

17. | CuctemMbl HEPABEHCTB C OJTHUM CucremMbl HEpABEHCTB C OJTHOM nepeMeHHOM. M300pakeHre pereHus: CUCTEMBI
HEU3BECTHHIM. UHCIIOBBIC HEPaBEHCTB Ha YMCJIOBOM MPSMOM. 3aMKCh PEUICHUsI CHCTEMbl HEPABEHCTB.
MIPOMEXKYTKH.

18. | CuctemMbl HEPABEHCTB C OJTHUM CuctemMbl HEpaBEHCTB C OJTHOM MepeMeHHOM. M300pakeHre pereHus: CUCTEMBI
HEU3BECTHHIM. UHCIIOBBIE HEpaBEHCTB Ha YMCJIOBOU MPSMOM. 3aMKCh PEIICHUs] CHCTEMBI HEPaBEHCTB.
MIPOMEXKYTKH.

19. | Pemienue cucrem HEPaBEHCTB CucreMbl HEpPaBEHCTB C OJHON IMepeMeHHOW. PelieHue cucTteM HEpaBeHCTB C

OJTHOM IEPEMEHHOM.
20. | Pemrenue cucremM HEPaBEHCTB CucreMbl HEpPaBEHCTB C OJHOM IMepeMeHHOH. PemieHue cucTteM HEpaBeHCTB C
OJTHOM IEPEMEHHOM.

21. | Moaynb uncna. YpaBHEHUS U N3obpaxenune yrcen Ha YMCIOBOU (KOOpauHATHON) npsiMoid. CpaBHEHHE YnCer.

HEPaBEHCTBA, COAEPKALIUE MOIYIIb Mopaynsb uncna, reOMeTpudecKas HHTEpIIpETalus MOy ynciaa. Y paBHEHUS U
HEPaBEHCTBA, COAECPKALIME MOIYIIb
22. | Moaynb uncna. YpaBHEHUS U N3o00pakeHune yncen Ha YUCIOBOH (KOOpAMHATHOW) MpsiMoii. CpaBHEHHE YUCEIT.
HEPaBEHCTBA, COJAEPKALLINE MOIYIIb Mopayns 4yncna, reOMeTpu4ecKas HHTEpIIpETaUs MOy ynciaa. Y paBHEHUS U
HEpaBEHCTBA, COJAECPKAIUE MOIYIIb
23. | O6o6menne «HepaBeHncra» OCHOBHBIE TOHATHS TEMBI
24. | KontponpHas padota Ne 1 mo teme OCHOBHBIE TOHATHS TEMBI

«HepaBeHCTBa»

Tewma 3. [Ipubmmwkennasie Beraucienus (10 yacon)

25. | IlpubnurkeHHbIE 3HAYCHUS BEJIUYUH. AOGCOIOTHAS IOTPEITHOCTh MPUOIMKEHUS
[TorpemHocTh NpUOINKEHUS
26. | OueHka NOrpeuHOCTH OreHka norpenHoCcTy, TpaHuia abCOIIOTHOMN MOTPEIIHOCTH
27. | OkpyrieHue ynucesn OxpyrieHne yncen
28. | OTHOCHUTENBHAS TOTPEUTHOCTD OTHOCUTENBHAS TOTPENIHOCTD




29. | IlpakTuueckue npueMbl [IpakTryeckue mpueMbl MPUOIMKEHHBIX BBIYMCICHNUN: CTAHIaPTHBIN BU]] YUCIIa,
PUOJIMKEHHBIX BBIYHCICHUN CJIOKEHHE, BBIYMTAHUE, YMHOKEHUE, JIeTICHHE TPUOIM)KEHHbBIX 3HAUYEHUI

30. | Ilpocreiimne BeIUMCIEHUS HA MUKpPOKaJIBKYJISATOP, BBIYUCICHUS HA MUKPOKAJIBKYJIATOPE
MHUKPOKAJIBKYJISATOPE

31. | HelicTBus ¢ unciamu, 3alIICAHHBIMU MUKpPOKaJIBKYJIATOP, BBIYACIECHUS HA MUKPOKAJIBKYJIATOPE, IEUCTBUS C YUCIAMHU
B CTaHJIAPTHOM BUJIE 3alIMCaHHBIMU B CTAaHAAPTHOM BHJIE

32. | Beiuucnenue Ha MUKpPOKaJIBKYJIATOP, BEIYACICHUS HA MUKPOKAJIBKYJISATOPE
MHKPOKAJIBKYJIATOPE CTEIIEHU U
qrclia, 00PaTHOTO JIAHHOMY

33. | [locnenoBarenbHOE BBIIOJHEHNE MUKpOKaJIBKYIISATOP, BBIYACIECHUS HA MUKPOKAIBKYJISATOPE
onepanuii Ha MUKPOKJIbKYJIATOPE

34. | KontpoinbHas pabota Ne 2 o teme AGcomoTHas OrpelHOCTh NpUOIKeHns. OneHKa NOrPeuIHOCTH, TPaHN1Ia

«IIpubnmKkeHHbIC BEIYUCTICHUS

abcomoTHOU norpenrtHocT. Oxpyriienne yncena. OTHOCUTENbHAS MOTPEITHOCTb.
[TpakTrueckre mprueMbl MPUOIMKEHHBIX BRIUMCICHUN: CTaHAAPTHBIN BUJ YUCIIA,
CJIOKCHUEC, BBIYNTAHHUE, YMHOXCHUE, NCTICHUC HpI/I6J'II/I)KeHHI)IX 3HAa4YCHUH.
MUKpPOKaJIBKYIATOP, BBIYACIECHUS HA MUKPOKAJIBKYJIATOPE, IEHCTBHS C YUCIaAMU
3aIlIMCAaHHBIMH B CTAHJAAPTHOM BUJIC

Tema 4. KBagpatusie kopaH (12 gacoB)

35. | ApudMeTnuecKuii KBaIpaTHBIN ApudmMeTnueckuii KBaipaTHBIN KOPEHb.
KOPEHb
36. | ApudMeTHuecKHuii KBaIpaTHBIN ApudmMeTnueckuii KBaipaTHBIN KOPEHb.
KOPEHb.
37. | [ledcTBUTENbHBIE YHCIIA Hppauronanssbie yncina. [lonstue uppaunoHanbHOro yncia. Paco3nasanue
UppalMoHaNbHBIX uncen. [Ipumepsl nokazaTenbCcTB B anreodpe.
HppanmoHaisHOCTD YKciia ‘/E [Ipumenenue B reomerpun. CpaBHEHHE
UPPAMOHAIILHBIX Yncesl. MHOKECTBO JIEHCTBUTENBHBIX YHCEIL.
38. | KBagpaTHsblii KOpEHb U3 CTETICHU ApudMeTnuecKrii KBaJIpaTHbIM KOPEHb U3 CTCIICHU
39. | KBagpatHblii KOpEHb U3 CTENICHU ApudMeTHuecKrii KBaJIpaTHbIM KOPEHb U3 CTEIICHU
40. | KBagpaTHblil KOpEeHb U3 [TpeoOpa3oBaHue BBIpaXKEHH, COIEPKAITUX KBaIPATHbIE KOPHU: YMHOXKEHUE,
MIPOU3BEICHUS BBIHECEHUE MHOXKHUTEISI U3-110/1 3HaKa KOPHS, BHECEHUE MHOKUTEIS 10| 3HAK
KOpHS
41. | KBagpaTHblil KOpEHb U3 [TpeoOpa3oBaHue BhIpaKEHH, COAEPIKALIUX KBaApaTHbIE KOPHU: YMHOXKEHHE,

IMPOU3BCACHUSA

BBIHECEHHE MHOKUTEIS U3-T10]] 3HaKa KOPHs, BHECEHUE MHOXKUTEIS 0] 3HAK
KOpHS




42.

KBanpatsblii KOpeHb U3 1pooU

[IpeoOpazoBanHue BEIpOKEHUH, COACPKAIMINX KBAAPATHBIC KOPHHU: JICIICHNE

43. | KBagparHblil KOpeHb U3 Apodu [IpeoOpazoBanue BeIpaskeHH, COJCPIKALINX KBAAPATHBIC KOPHU: JCTICHHUE

44. | IlpeoOpa3zoBaHKEe BBIPAKEHUH, [IpeobpazoBanue BeIpayKeHHA, COACPIKALINX KBAJAPATHbIE KOPHU: YMHOKEHHE,
CoJIepKaIuX KBaJpaTHbIE KOPHH JICTICHHUE, BEBIHECEHHE MHOXHUTEIIS U3

45. | IlpeoOpa3zoBaHme BBIPAKEHUH, [IpeoOpa3oBaHue BbIpaKEHUH, COAEPIKALUX KBAAPATHbIE KOPHU: YMHOXEHHE,
CoJIepKaIuX KBaJpaTHbIE KOPHH JICTICHHE, BBIHECEHHE MHOXHTEIS U3

46. | KontponbHas padora Ne 3 no teme ApudmMeTruecKuii KBaJpaTHbI KOpeHb. [IpeoOpazoBaHne BhIpaKeHUH,

«KBanpaTHble KOpHI»

COZCpIKAIUX KBAAPATHBIC KOPHU: YMHOXCHUE, ACIICHUEC, BBIHECCCHUEC MHOKUTCIIA
H3-T101 3HaKa KOPHs, BHCCCHUC MHOKUTECJIA IO/ 3HAK KOPHS. I/IppaHI/IOHaJ'II)HI)Ie
yucia. [lonstue HpparuoOHAJILHOTO YHCJia. Pacno3naBanue HppanuoHaJIbHbIX

yucen. [Ipumeps! nokazatenscTs B anredpe. MppanuoHaabHOCTh Unciia ‘/5
[Ipumenenne B reomerpun. CpaBHEHNE HPPALMOHAIBHBIX YMCel. MHOXKECTBO
JICCTBUTEIIbHBIX YNCETL.

Tema 5. KBagparusie ypaBHeHus (22 daca)

47. | KBagpaTHO€ ypaBHEHHE U €r0 KOPHU KBanpatHbie ypaBHEHUSI.

48. | HemoJsiHble KBaJipaTHBIEC YpaBHEHUS HenouiHble KBaipaTHBIEC YpABHEHUS

49. | HenosHble KBaipaTHBIE YpaBHEHUS HenouiHble KBaipaTHBIEC YpABHEHUS

50. | Merox BblaeNI€HUS TIOTHOTO Pemenne KkBagpaTHBIX ypaBHEHUN METOJO0M BBIJICJICHUS TIOJIHOTO KBaIpaTa,

KBaJpara (bopMyITBl COKPAIIEHHOTO YMHOKEHHUS

51. | Pemenne kBagpaTHBIX ypaBHCHUM KBagpaTtubie ypaBHeHus. JIluCKpUMUHAHT KBaIpaTHOTO ypaBHeHUA. DopMyiia
KOpHEHN KBaJpaTHOTO ypaBHEeHMs. KoinuecTBO KOpHEN KBaJIpaTHOTO YPAaBHEHUS B
3aBUCUMOCTH OT €ro IMCKPUMHHAHTA.

52. | Peuienue kBagpaTHbIX ypaBHEHUU KBanparusle ypaBHeHUs. JIMCKpUMUHAHT KBaJpaTHOTO ypaBHeHHs. Dopmyna
KOpHEHN KBaJIpaTHOTO ypaBHEeHMs. KonnuecTBO KOpHEH KBaJpaTHOTO YPAaBHEHUS B
3aBUCHMOCTH OT €r0 JUCKPUMHHAHTA.

53. | Peuienue kBagpaTHbIX ypaBHEHUM KBanparusle ypaBHeHUs. JIMCKpUMUHAHT KBaJpaTHOTO ypaBHeHHs. Dopmyna
KOpHEW KBaJIpaTHOTO ypaBHeHUsA. KoJIMuecTBO KOpHEH KBaIpaTHOTO ypaBHEHUS B
3aBUCUMOCTH OT €r0 AMCKPUMHUHAHTA.

54. | IlpuBeneHHOE KBapaTHOE Teopema Buera. Teopema, oOpatHas Teopeme Buera.

ypaBHeHue. Teopema Buera
55. | IlpuBeneHHOE KBajipaTHOE Teopema Buera. Teopema, oOpatnas Teopeme Buera. KBagpaTHblil TpexuieH,

ypaBHeHue. Teopema Buera

Pa3JI0XKCHUC KBAAPATHOI'O TPCXYWICHA HAa MHOXHUTCIIN.




56. | IlpuBeneHHoe KBajpaTHOE Teopema Buera. Teopema, oOparnas reopeme Buera. KBanparuslii Tpexuiies,
ypaBHEHUE pasyioKeHue KBaJAPaTHOTO TPEXWICHA HA MHOKUTENH.
57. | YpaBHeHus, cBosIMecs K bukBanpaTHbie ypaBHeHUS. YPpaBHEHMUS], CBOIUMBIE K TUHEHHBIM U KBAJPATHBIM.
KBaJPaTHBIM KBanparnsie ypaBHEHUS ¢ TapaMeTPOM.
58. | YpaBHeHus, cCBOISIIMECS K bukBanpaTtHbie ypaBHEeHUS. Y PaBHEHMS, CBOIUMBIC K TUHEHHBIM U KBAJPATHBIM.
KBaJPaTHBIM KBanparnbie ypaBHEHUS ¢ TapaMETPOM.
59. | Pemenue 3a1a4 ¢ MOMOUIIbIO 3amauu Ha JBMOKEHUE, padOTy U MOKYIKH. AHAN3 BO3MOXKHBIX CUTYaIHHA
KBaJPATHBIX YPaBHEHUM B3aMIMHOTO PACIIOJIOKCHHSI 00bEKTOB IIPH UX JIBHYKCHUH, COOTHOIIICHUSI 00BEMOB
BBITIOJTHSAEMBIX pa0OT IPpH COBMECTHOU padote. OCHOBHBIE METOBI PEIICHUS
TEKCTOBBIX 3aJau:anreOpanyecKuit
60. | Pemenue 3a1a4 ¢ MOMOUIbIO 3aauM Ha JBMKEHHE, paOOTy U MOKYNKU. AHAJIN3 BO3MOXHBIX CUTyallUl
KBaJPaTHBIX YPaBHEHUM B3aMMHOTO PaCIOJIOKEHHS 00BEKTOB MPHU UX JBIKEHUH, COOTHOIIIEHUSI 00bEMOB
BBITIOJIHSAEMBIX paboOT IpHU COBMECTHOM paboTe. OCHOBHBIE METOABI PELICHUS
TEKCTOBBIX 3aJ1a4:aIre0OpandecKuit
61. | Pemenne mpocTelmmx cucreM, Pemenue cucteM ypaBHeHH. MeTo MOACTAaHOBKU. METO CIIOKEHUS
COJZEpKAIINX YPABHEHUE BTOPOUH
CTEIEHHU
62. | Pemenne mpocTelmmx cucreM, Pemenue cucteM ypaBHeHHil. MeTo MOACTAaHOBKU. METO CIIOKEHUS
COZEpKaIIuX YpaBHEHUE BTOPOH
CTCIICHH .
63. | Pemenne mpocTelmmx cucreM, Pemenue cucrem ypaBHeHU. MeTO1 MOJCTAaHOBKUA. METO T CITOKEHUS
COJZIEpIKAIINX YPABHEHUE BTOPOU
CTEIICHH .
64. | PaznuunbIe crocOOBI pemeHus Pemienue cucrem ypaBHeHU. MeTo1 MOJICTAaHOBKUA. METO1 CIIOKEHUS
CHUCTEM ypaBHEHUI
65. | Paznuunble criocoObl pereHus Pemienue cucrem ypaBHeHUd. MeTo 1 OJICTaHOBKH. METO1 CIIOAKEHUS
CHUCTEM ypaBHEHUI
66. | Pemrenune 3a7a4 ¢ TOMOIIBIO CUCTEM 3amaun Ha ABMKEHHE, pa0OTY U MOKYNKH. AHAIN3 BO3MOKHBIX CUTYyaIllui
ypaBHEHUI B3aMMHOT'O PaCIOJIOKEHHUS 00BEKTOB MPU UX JIBH)KCHUH, COOTHOIIIEHUSI 00bEMOB
BBITIOJTHAEMBIX PaOOT IIPH COBMECTHOM padoTe. OCHOBHBIE METOIbI PELICHUS
TEKCTOBBIX 3aJ1a4:aireopanvyecKuit
67. | Pemenue 3a1a4 ¢ HOMOIILIO CUCTEM 3amaun Ha JBMKEHHE, padOTy U MOKYNKH. AHAIN3 BO3MOKHBIX CUTYyaIlUi
ypaBHEHU I B3aMMHOTO PACIOI0KEHHsI 00bEKTOB MPH UX JIBUKEHHUH, COOTHOIIIEHUSI 00BEMOB
BBITIONTHSIEMBIX pa0bOT P COBMECTHOU paboTe. OCHOBHBIE METObI PELICHUS
TEKCTOBBIX 3a]a4:anreOpanyecKuit
68. | KontponbHas pabota Ne 4 mo teme KBagpartHbie ypaBHeHMs. JMCKpUMUHAHT KBaipaTHOTO ypaBHeHHs. Dopmyna

«KBanparusie YpaBHEHUDY

KOpHeH kBajpaTHoro ypaBHeHus. Teopema Buera. Teopema, oOpatHas Teopeme




Buera. Pemenne kBaipaTHbIX ypaBHEHUI: MCIIOIb30BaHue (GOPMYIIBI st
HAXOXXJCHUS KOpHEH, rpad)uuecKuii MeTO 1 PeLIeHus, pa3IoKEeHNEe Ha MHOKUTEIH,
no100p KOpHEH ¢ ucnoibp30BaHueM Teopembl Buera. KBaapaTHblil TpexdieH,
pa3i0KeHue KBaIpaTHOTO TPEXWICHA HA MHOXKUTENMKOIMYecTBO KOpHEMN
KBaJPaTHOI'O YPAaBHEHMS B 3aBUCMMOCTH OT €ro JUCKpUMHUHAHTA. bukBaapaTHbie
ypaBHEHUs. Y PaBHEHHUs], CBOJUMBIE K JIMHEMHBIM U KBaapaTHbIM. KBagparHsie
YpaBHEHUS C IAPAMETPOM.

Tema 6. KBagpatuunast pynkuus (12 yaco)

69.

Omnpenenenue KBaJpaTuyHOM
byHKIIUN

KBanpartuunas ¢pynxius. CoiicTBa U rpa@uk KBagpaTUIHONW QYHKIIUU
(mapaboua). [Toctpoenue rpaduka KBaApaTUYHON PYHKIIUU IO TOYKAM.
Haxoxnenue Hynel kBaapaTtnyHoW QpyHKIIMU, MHOKECTBA 3HAUEHUH,
IPOMEXKYTKOB 3HAKOIIOCTOSIHCTBA, IPOMEKYTKOB MOHOTOHHOCTH

70.

Dynknus y = x>

KBanpartuunas ¢pynxius. CoiicTBa U rpa@uk KBagpaTUIHONW QYHKIIUU
(mapa6oma). [Toctpoenue rpaduka KBaApaTUIHON PYHKIIUU IO TOYKAM.
Haxoxnenue Hynei kBagpatnyHo QpyHKIIMM, MHOXKECTBa 3HAUEHUH,
IPOMEXKYTKOB 3HAKOIIOCTOSIHCTBA, MPOMEKYTKOB MOHOTOHHOCTH

71.

Dynknus y = x>

KBanparuunas ¢pynkuus. CBoiicTBa u rpaduk KBaapaTUIHON (YHKIIMU
(mapaboma). [Toctpoenue rpaduka KBaApaTUIHON PYHKIIUU IO TOUKAM.
Haxosxnenve Hysnei KBaapaTHaHON (QYHKIIMH, MHOXKECTBA 3HAYCHHH,
IPOMEXYTKOB 3HAKOIIOCTOSIHCTBA, MPOMEKYTKOB MOHOTOHHOCTH

72.

dynknus y = ax’

KBaaparnunas pynakums. CBoiicTBa u rpadK KBaapaTUIHON HYHKIIUH
(mapaboma). [Toctpoenue rpaduka KBaApaTUIHON PYHKIIUU IO TOYKAM.
HaxosxneHnue Hysei KBaapaTHIHON (DYHKIIMHM, MHOXKECTBA 3HAUCHHH,
IPOMEXKYTKOB 3HAKOIIOCTOSIHCTBA, MPOMEKYTKOB MOHOTOHHOCTH

73.

dynknus y = ax’

KBaaparnunas pynkums. CBoiicTBa v rpadK KBaapaTUIHON HYHKIIUH
(mapa6oma). [Toctpoenue rpaduka KBaApaTUIHON PYHKIIUU IO TOYKAM.
Haxoxnaenue nynei kBaapatuyHoi GpyHKIIMU, MHOKECTBA 3HAUCHUH,
POMEKYTKOB 3HAKOIIOCTOSIHCTBA, MPOMEKYTKOB MOHOTOHHOCTH

74.

®ynkius y = ax> + bx + ¢

KBanparuunas ¢pynkuus. CBoiicTBa u rpaduk KBaapaTUIHON (HYHKIIMH
(mapabomna). [Toctpoenue rpaduka KBaapaTUUHON (PYHKIIUU IO TOUKAM.
Haxoxnenue nynei kBaapatuyHoi GpyHKIIMU, MHOKECTBA 3HAUCHUH,
MIPOMEKYTKOB 3HAKOTIOCTOSIHCTBA, MPOMEKYTKOB MOHOTOHHOCTH

75.

Dynkius y = ax’ + bx + ¢

KBanpatuunas @ynkius. CoiicTBa v rpaduK KBaApaTUYHON (HYHKIIUU
(mapabona). [Toctpoenue rpaduka KBaIpaTH4HON PyHKIIMU MO TOUKAM.
Haxosxnenue Hynel kBaapaTH4HOM (QyHKIIMH, MHOXKECTBA 3HAUCHUIH,
IPOMEKYTKOB 3HAKOTIOCTOSIHCTBA, IPOMEKYTKOB MOHOTOHHOCTH




76. | @ynkuus y = ax’> + bx + ¢ Kanparuunas ¢pynkius. CBoiictBa u rpaduK KBaApaTUYHON (HYHKIIUU
(mapabomna). [Toctpoenue rpaduka KBaApaTHIHOW (PYHKITUU TIO TOUKAM.
Haxosxnenue Hynel KBaapaTH4IHOHM (PYHKIIMK, MHOXKECTBA 3HAUCHUIA,
IIPOMEXKYTKOB 3HAKOIIOCTOSIHCTBA, IPOMEXYTKOB MOHOTOHHOCTH

77. | lloctpoenue rpaduka KBagpaTHIHON Kanparuanas ¢pynkius. CBoiicTBa v rpaduK KBaApaTHYHON (HYHKIIUU
byHKIIH (mapabomna). [Tocrpoenue rpaduka KBaApaTHIHOW (PYHKIIUU IO TOUKAM.

Haxoxnenue Hynel kBaapaTnyHOW QpyHKIIMU, MHOXKECTBA 3HAUEHUH,
IIPOMEXKYTKOB 3HAKOIIOCTOSIHCTBA, IPOMEKYTKOB MOHOTOHHOCTH

78. | lloctpoenue rpaduka KBagpaTHIHON Kanparuunas ¢pynkius. CBoiicTBa v rpaduK KBaApaTHYHON (HYHKIIUU

byHKIIUN (mapaboua). [loctpoenue rpaduika KBaApaTUYHON PYHKIIUU TIO TOYKAM.
Haxoxnenue Hynel kBaapaTtnyHo QpyHKIIMU, MHOXKECTBA 3HAUEHUH,
IPOMEKYTKOB 3HAKOIIOCTOSIHCTBA, IPOMEKYTKOB MOHOTOHHOCTH

79. | Iloctpoenue rpaduka KBaApaTHUHON KBanpartuunas ¢pynxius. CoiicTBa U rpa@uk KBaJpaTUIHONW QYHKIIUU

byHKIIMN (mapa6oma). [Toctpoenue rpaduka KBaApaTUIHON PYHKIIUU IO TOYKAM.
Haxoxnenue Hynei kBagpatnyHou QpyHKIIMM, MHOXKECTBa 3HAUECHUH,
IPOMEXYTKOB 3HAKOTIOCTOSIHCTBA, MPOMEXKYTKOB MOHOTOHHOCTH
80. | KonrponpHas pabora Ne 5 no teme KBanparuunas ¢pynkuus. CBoiicTBa u rpaduk KBaapaTUIHON (QYHKIIUU
«KBagpatnunas QyHKIus» (mapabomna). [Toctpoenue rpaduka kBaapaTUUHON (PYHKIIMU IO TOUKAM.
Haxosxnenne Hysnei KBaapaTHaHON (QYHKIIMHM, MHOXKECTBA 3HAYCHHH,
IIPOMEXKYTKOB 3HAKOIIOCTOSHCTBA, IPOMEKYTKOB MOHOTOHHOCTH
Tema 7. KBaaparusie HepaBeHnctBa (10 yacon)
81. | KBaagpatHOoe HEPaBEHCTBO U €0 KBagpaTHOE HEpaBEHCTBO U €r0 pelIeHUs. 3aluch PEUICHHUs KBaAPaTHOTO
pelieHue HEPABCHCTBA.
82. | KBagpaTtHOE HEpaBEHCTBO U €r0 KBazpaTHO€ HEPaBEHCTBO U €r0 PELICHUs. 3allUCh PELICHHs KBaPaTHOTO
pelieHue HEPABCHCTBA.
83. | Pemrenue kBagpaTHOTO HEPABEHCTBA Pemienue kBajipaTHbIX HEPABEHCTB: UCIIOJIb30BaHUE CBOWCTB U Ipaduka
C MOMOMIbIO rpaduka KBaJpaTHUHON KBaJpaTHYHOM (PyHKUIMHU. 3alUCh PELICHHs KBaJpaTHOI'O HEPAaBEHCTBA
byHKIIH
84. | Pemrenune kBapaTHOrO HEPABEHCTBA Penienne kBagpaTHbIX HEPABEHCTB: UCIOJIb30BAHUE CBOICTB U rpaduka
C MOMOMUIbIO rpaduka KBaJpaTHUHON KBaJpaTUYHOM (PyHKUIMU. 3aUCh PELICHUs KBaJpaTHOI'O HEPAaBEHCTBA
byHKIIH
85. | Meron nHTepBasioB Pemenue kBagpaTHEIX HEPABEHCTB: METOJI MHTEPBAJIOB. 3aIIMCh PELICHHUS
KBaJIPaTHOI'O HEPABEHCTBA

86. | Meron nHTEpBaIOB Pemenue kBagpaTHEIX HEPABEHCTB: METOl MHTEPBAJIOB. 3alUCh PEIICHUS
KBaJIpaTHOI'O HEPABEHCTBA

87. | Meron naTepBajioB Pemenue kBagpaTHBIX HEPABEHCTB: METOJI MHTEPBAJIOB. 3alMCh PEIICHUS




KBaApaTHOI'0O HCPABCHCTBA

88. | Peuienue HepaBeHCTB Pemenue nensix u ApoOHO-pAMOHATBHBIX HEPABEHCTB METO0M HUHTEPBAJIOB.
89. | O6o6menne «KBaxpaTHble KBanpaTtHoe HepaBeHCTBO W €ro pemieHusi. PerneHue KBaJpaTHBIX HEPABEHCTB:
HEPaBEHCTBA» UCTIOJIb30BaHUE CBOWCTB U rpaduka KBaApaTHIHON (PYHKIHMU, METOJI HHTEPBAJIOB.
3anuch peneHus KBaIpaTHOTO HEPABEHCTBA.
90. | KontposipHas padota Ne 6 o Teme KBanpatHoe HepaBeHCTBO M ero peuieHus. PemieHue KBaJpaTHBIX HEPaBEHCTB:

«KBaz[paTHme HCPaBCHCTBa»

UCTIOJIb30BaHUE CBOWCTB U rpaduka KBaAPaTUYHON (PYHKIIMH, METOJl HHTEPBAJIOB.
3anuch pelieHrs KBaJJpaTHOIO HEPABEHCTBA.

Tema 8. toroBoe nosropenue (12 yacos)

91.

[ToBTOpenue. JInnelinpie

HepaBeHcTBa. CHUCTEMbI HEPABEHCTB.

Yucnossie HepaBeHcTBa. CpaBHEHHE PAIMOHATIBHBIX YKcesl. CBONCTBA YUCIOBBIX
HepaBeHCTB. [IpoBepka cripaBeATMBOCTH HEPABEHCTB MPH 3aJaHHBIX 3HAUEHUSAX
nepeMeHHbIX. CTporue u HecTporue HepaBeHcTBa.HepaBeHCTBO ¢ mepeMeHHOM.
Ob6nacTh onpezaeneHuss HepaBeHCTBa (00J1aCTh AOMYCTUMBIX 3HAYEHHH
nepeMeHHo ). Pemenue nuHeiiHbIX HepaBeHCTB.CUCTEMBbl HEPABEHCTB € OTHOM
nepemMeHHo#. M300pakeHne pemneHus: CHCTEMbI HEPaBEHCTB Ha YHMCIIOBOU MPSIMOM.
3anuch pelieHus CUucTeMbl HepaBeHCTB. M300paxkeHre yuces Ha YuciIoBOM
(koopauHaTHOW) psiMoid. CpaBHEHHE unce. Moy b Yuciia, reoMeTpudecKas
MHTEPIPETALMS MOYJIS YNCIA. Y PAaBHEHUS U HEPABEHCTBA, COACPIKAIINE MOAYIb.
N3o00pakeHue yncen Ha YUCIOBOH (KOOpAMHATHOW) mpsiMoii. CpaBHEHHUE YUCET.
Mopaynb 4yncna, reOMeTpu4ecKas HHTEpIIpETalUs MOLYJI ynciaa. Y paBHEHUS U
HEpaBEHCTBA, COJACPKALIME MOIYIIb

92.

[ToBTOopenue. KBaaparHsie KOpHHU.

ApudmMernueckuii KBaipaTHBIN KOpeHb. [IpeoOpasoBanue BbIpaKCHUH,
COJIeprKaluX KBaJIpaTHbIE KOPHU: YMHOXKEHHE, JeJICHIE, BHIHECEHHE MHOKUTES
U3-T10/1 3HaKa KOPHS, BHECEHHE MHOKUTEIS 1O 3HaK KopHA. MppanuonanbHbie
ymcina. [lonstue uppanuonansHoro ymcia. Pacno3naBanue uppannoHalIbHbBIX

ymcen. [Ipumeps! qokazaTenscTB B anredpe. MppanroHaibHOCTh Yncia ‘/5
[Tpumenenue B reomerpun. CpaBHEHHE HPPALMOHATBHBIX YKcel. MHOXECTBO
JEHCTBUTENbHBIX YHCET.

93.

[ToBTopenue. KBaagpaTHsie
ypaBHEHUSI.

KBanpaTHble ypaBHeHUs. JJMCKpUMUHAHT KBaJpaTHOro ypaBHeHus. Popmyrna
KOpHeH kBajipaTHOro ypaBHeHMs. Teopema Buera. Teopema, oOpatHas Teopeme
Buera. Pemenne kBaipaTHbIX ypaBHEHUI: MCIIOJIb30BaHUe (GOPMYIIBI AT
HaXOXKJICHUs KOpHeH, rpaduuecKkuii MeTo 1 pelIeHus, pa3ioKeHne Ha MHOXKHUTENH,
1no100p KOpHEH ¢ ucrnosib30BaHueM TeopeMbl Buera. KBaapaTHblil TpexuiieH,
pa30XKEeHUE KBapaTHOrO TpexwieHa Ha MHOkUTenuKoanuecTBo KopHel




KBaJIpaTHOI'O ypaBHEHUS B 3aBUCHUMOCTH OT €T0 TUCKPUMHUHAHTA. buKBajpaTHbIE
yYpaBHEHUsA. YpaBHEHMsI, CBOAUMBIE K JINHEHHBIM U KBaJIpaTHbIM. KBagpaTHbie
YPaBHEHUS C NapaMETPOM.

94. | IloBTopenue. KBagparuunas 1 Kanparuunas ¢pynkius. CBoiicTBa u rpaduK KBaApaTUYHON (HYHKIIUU
GbyHKIHS. (mapabomna). [Tocrpoenue rpaduka KBaApaTHIHOW (PYHKITUU IO TOUKAM.
Haxoxnenue Hynel kBaapaTtnyHOW QpyHKIIMU, MHOXKECTBA 3HAUEHUH,
IPOMEKYTKOB 3HAKOIIOCTOSIHCTBA, IPOMEKYTKOB MOHOTOHHOCTH
95. | IloBTopenue. KBagparubie 1 KBagparHoe HepaBEeHCTBO M €ro peuleHus. PemeHue KBaJpaTHBIX HEPABEHCTB:
HEPaBEHCTBA. UCTIOJIb30BaHUE CBOWCTB M rpadyka KBaApaTHYHON (PYHKIHH, METO]I HMHTEPBAJIOB.
3anuch penieHrs KBaJJpaTHOrO HEPaBEHCTBA.
96. | PemieHue TEKCTOBBIX 3a/1a4 1 3aauM Ha JABM)KEHHE, pabOTy U MOKYNKU. AHAJIN3 BO3MOXHBIX CUTyallul
B3alMHOI'0 PacIoJI0KEeHHsI 00bEKTOB IIPU UX JIBUKEHHUH, COOTHOILIEHUSI 00BEMOB
BBITIOJIHSAEMBIX paboOT IpHU COBMECTHOM paboTe. OCHOBHBIE METOAbI PELICHUS
TEKCTOBBIX 3aJ1a4:aIre0OpanvdecKuit
97. | OGobmaroiiee MOBTOPEHHE. 1 OcHOBHBIE TIOHATHS Kypca
98. | UtoroBas koHTpoJbHAs paboTa 1 OcCHOBHBIE IOHATHS Kypca
99. | AHanu3 UTOrOBOM KOHTPOJIBHOU 1 OCHOBHBIE IOHATHS Kypca
paboThI
100. | Pezeps. [loBTOpeHune 1 OCHOBHBIE IOHATHS Kypca
101. | Pezeps. [loBTOpeHune 1 OCHOBHBIE IOHATHS Kypca
102. | Pezeps. [loBTOpeHune 1 OCHOBHBIE IOHATHS Kypca
9 kmacc—102 gaca (u3 pacdera 3 yaca B HEJIEIIO)
KonnuectBo
Ne n/nn Tema, pasgen, ypok HACOB OcHOBHBIE AJIEMEHTHI COJIep:KaHus 00pa3oBaHUs
Tema 1. IloBTOpenue kypca «Anredpa. 8 kimacc»
1. | HepaBeHcTBa C OJTHUM HEU3BECTHBIM 1 Yucnoble HepaBeHCTBA. CpaBHEHHUE pallMOHAIBHBIX YKcesl.CBOMCTBA YUCIOBBIX

1 NX CUCTCMbI

HCPAaBCHCTB. HpOBepKa CIIPaBCAJIMBOCTU HECPABCHCTB IIPU 3aIaHHBIX 3HAYCHUAX
INEPCMCHHBbIX. CTpOFI/Ie H HECTPOT'He HepaBeHCTBa.HepaBeHCTBO C HepeMeHHOﬁ.
OO06nacThb ONPCACIICHUA HCPABCHCTBA (O6J'IaCTI> AOIIYCTUMBIX 3HAYCHUHN
nepeMeHHoﬁ).PemeHHe JIMHEMHBIX HepaBeHCTB.CI/ICTeMH HCPAaBCHCTB C OJIHOM
HCpCMeHHOﬁ. I/I306pa)KCHI/Ie pCeHICHUS CUCTEMbI HCPABCHCTB HA YHCI0BOM HpHMOﬁ.




3anuch pelieHus CUCTEMbl HepaBeHCTB. M300paxkeHne ynucell Ha YuciIoBOi
(koopauHaTHON) npsimoid. CpaBHeHHE uncen. Moayib yucia, reoMeTpuiecKkas
MHTEPIIPETALMS MOAYIIS YUCIIa. Y paBHEHUS U HEPABEHCTBA, COJIEPIKAINE MOYJIb.
N3o00pakenune uncen Ha YUCI0BON (KOOpAUHATHOW) psiMoii. CpaBHEHHE YHCET.
Motyb 4uciia, reoOMeTpruiecKas HHTEPIpeTaus MOy Yucia. Y paBHEHUS U
HEPABEHCTBA, COJIEPKALUE MOTYIIb

Ksagparusie kopHu. KBagpaTtHsie
YpaBHEHUS

ApudmeTrueckuii KBaJpaTHbI KOpeHb. [IpeoOpazoBaHue BhIpaKeHUH,
COZEepKaIUX KBaPATHbIE KOPHU: YMHOKEHHE, JEIICHUE, BBIHECEHUE MHOKUTEIS
M3-TI0J] 3HaKa KOPHs, BHECEHUE MHOKHTEIIA 110 3HaK KOpHs. MppanroHanbHbIe
yucna. [lorarue nppanuonaisHoro yncna. Pacno3naBanne nppanuoHaIbHBIX

ymcen. [Ipumeps! foka3aTenscTB B anredpe. MppairoHanbHOCTh Yncia ‘/E
[Ipumenenue B reomerprun. CpaBHEHUE UppALMOHAIBHBIX YKcel. MHOXKECTBO
neicTBUTENbHBIX yncen. KBagpaTHble ypaBHEHUS. JJUCKpUMUHAHT KBaJApaTHOTO
ypaBHeHus1. Dopmysia KOpHEN KBaJIpaTHOTro ypaBHEeHUs. Teopema Buera.
Teopema, oOpatHast Teopeme Buera. Pemenne kBaapaTHbIX
ypaBHEHUN:UCITIOJIb30BaHKEe (POPMYJIBI TSl HAXOKAECHHUS KOpHEH, rpaduuecKuii
METO/1 PEeLIeHUSs, pa3JIoKEHUE Ha MHOKUTEIH, T0100p KOPHEN € MCIOJIB30BaHUEM
teopeMbl Buera. KBagpaTHbIi TpexusieH, pa3ioKeHHe KBaAPATHOTO TPEXUIeHa Ha
MHOkuUTENN. KoJInuecTBo KOpHEN KBaIpaTHOTO YPaBHEHHUSI B 3aBUCUMOCTH OT €0
JUCKpUMHHAHTA. bBUKBajpaTHbIE ypaBHEHUs. Y paBHEHHUSI, CBOJIUMBIE K JTUHEHHBIM
Y KBaJpaTHbIM. KBajipaTHbIE ypaBHEHHUS C TAPAMETPOM.

KBangparnunas QyHkius

KBaaparnunas pynakums. CBoiicTBa v rpadK KBaapaTUIHON HYHKIIUH
(mapaboma). [Toctpoenue rpaduka KBaApaTUIHON PYHKIIUU IO TOYKAM.
Haxosxnenue Hysei KBaapaTHIHON (DYHKIIMHM, MHOXKECTBA 3HAYCHHH,
IPOMEXKYTKOB 3HAKOIIOCTOSIHCTBA, MPOMEKYTKOB MOHOTOHHOCTH

KBaI[paTHBIC HCPAaBCHCTBA

KBaI[paTHOG HEPABCHCTBO M €TI0 PCIICHUA. Pemenne KBaJApaTHbIX HCPABCHCTB:
HCIOJb30BaHUE CBOMCTB U Fpa(bI/IKa KBaHpaTHqHOﬁ Q)YHKHI/II/I, MCTOJ MHTCPBAJIOB.
3anuce PEIICHUA KBAAPAaTHOI'O HCPABCHCTBA.

5.

Bxonnas koHTposbpHas pabora

OCHOBHBIE TTOHATHUS Kypca

Tema 2. AnreOpanueckue ypaBHeHus (8 4acoB)

6. HGHGHI/IC MHOTOYJICHOB. OI[HO‘IJ'IGHBI 1 MHOT'OYJICHEI. Z[eﬁCTBHH C MHOT'OYJICHaAMH. I[eﬂeHI/Ie MHOI'O4JICHOB
7. HGHGHI/IC MHOTOYJICHOB. OI[HO‘IJ'IGHBI 1 MHOT'OYJICHEI. Z[eﬁCTBHH C MHOT'OYJICHaAMH. I[eﬂeHI/Ie MHOI'O4JICHOB
8. I[eJ'ICHI/IC MHOTOYJICHOB. OI[HO‘-I.IIGHBI 1 MHOT'OYJICHBI. I[eﬁCTBHﬂ C MHOT'OYJICHaAMH. I[CJIGHI/IG MHOT'O4YJICHOB




9. | Pemenue anrebpandeckux 1 Pemenune anreGpandeckux ypaBHEHHN ¢ TIOMOUIBIO JICTIEHUS] MHOTOYJICHOB.
ypaBHEHUMI Crioco6 rpynmnupoBKH
10. | Pemenue anreGpandeckux 1 Pemenune anreOpandeckux ypaBHEHH ¢ TIOMOIIBIO JICJIEHUS] MHOTOYJICHOB.
ypaBHEHUMI Crioco6 rpynmnupoBKH
11. | Pemenue anredpanyeckux 1 Pemenue anreOpanueckrux ypaBHEHUN ¢ IOMOIIBIO JI€JIEHHUSI MHOTOWIECHOB.
YpaBHEHUH Crnioco0 rpynnupoBKu
12. | Pemenue anredpandyeckux 1 Pemenue anreOpanueckux ypaBHEHUM € MOMOUIbIO AEJICHHUSI MHOIOWIECHOB.
YpaBHEHUH Crioco0 rpynnupoBKu
13. | [IpoBepounas pabota 1o Teme 1 Pemienne anrebpanyeckux ypaBHEHHUM C IIOMOIIBIO JCJICHUSI MHOTOYJICHOB.
«Pemenue anredpanueckux Crioco0 rpynmnupoBKu
YPaBHEHUN»
Tema 3. Ctenens ¢ palioHadbHBIM NOKa3aTesieM (12 yacoB)
14. | CreneHs c LeIbIM IIOKa3aTeIeM 1 CreneHs ¢ 11eNbIM [TOKa3aTesaeM U ee cBoiicTBa. [IpeoOpa3oBanust BeIpakeHUM,
COJIEprKalllMX CTENEHH C LEJIbIM MoKa3aTesIeM
15. | CreneHs 1enbIM MOKa3aTeaeM 1 Crenens ¢ 11eNbIM [TOKa3zaTesaeM U ee cBoiicTBa. [IpeoOpa3oBanust BeIpakeHUH,
COJIEpIKallMX CTENEHH C L[EIbIM MIoKa3aTesIeM
16. | Apudmerndeckuii KopeHb 1 ApudmeTnueckuil KOpeHb HATYpaIbHON CTENIEHH
HaTypaJbHOU CTENIEHU
17. | ApubMeTnuecKkuii KOpeHb 1 ApudmMeTnuecknii KOpeHb HATYpAIbHOW CTETICHH
HaTypaJbHOU CTENIEHU
18. | CpoiicTBa apu(hMEeTUIECKOTO KOPHS 1 [IpeobpazoBanHme BRIpaKEHUH, COIEPKAIMNX KOPHU HATYPATILHOU CTETICHH:
YMHO>KEHUE, JIeJIeHEe, BBIHECEHNE MHOKUTENS U3-T10J] 3HaKa KOPHS, BHECECHHE
MHO>KHTEJIS 10 3HaK KopHs. MppanmonansHbie ynca.
19. | CBoiicTBa apumMeTn4eckoro KopHs 1 [IpeobOpazoBaHme BRIpaKEHUH, COIEPKAIIMX KOPHU HATypaIbHOM CTETICHU:
YMHO>KEHUE, JIeJIeHUEe, BBIHECEHNE MHOKUTEIIS U3-110]] 3HaKa KOPHS, BHECCHHE
MHO>KHTEJIS 10 3HaK KopHs. MppanmonanpHbie ynca.
20. | CreneHsb ¢ pallMOHAILHBIM 1 Crenens ¢ pallMOHAIBLHBIM [TOKa3aTeseM U ee cBoiicTBa. [IpeobpazoBanus
MoKasaresaem BBIPXKEHUI, COAEPKAIUX CTENEHH C PallHOHATIBHBIM TIOKa3aTelleM
21. | Crenens ¢ pallMOHAILHBIM 1 Crenens ¢ pallMOHAIBHBIM [TOKa3aTeseM U ee cBoiictBa. [IpeobpazoBanus
MoKasaresem BBIPKEHUI, COAEPIKAIUX CTENEHH C PallHOHAIBHBIM MOKa3aTelleM
22. | Bo3BeneHue B CTENEHD YHCIOBOTO 1 Bo3BezneHue B cTENeHb YNCIOBOTO HEPABEHCTBA.
HEPABEHCTBA
23. | Bo3BeneHue B CTENEHD YHCIOBOTO 1 Bo3BezneHue B cTeNEHb YNCIOBOTO HEPABEHCTBA

HCPAaBCHCTBA




24. | O606menue o teme «CTeneHs ¢ Crenens ¢ 11eJIbIM [T0Ka3aTeIeM U ee cBoiicTBa. [IpeoOpa3oBanus BeIpakeHUH,
palOHaIbHBIM [10KA3aTEIEM» COJIEpKAIUX CTETICHH C LEJIbIM MoKa3aTeneM. ApuMeTHIECKII KOPEHb
HaTypanbHOH creneHu. [IpeoOpa3oBanue BbIpaXKeHUH, ColepKaIuX KOPHU
HaTypaJIbHOM CTETEHU: YMHOXEHHE, JIEJIEHUE, BBIHECEHHE MHOKUTENS U3-110]1
3HaKa KOpPHs, BHECEHHE MHOXKUTENS 0]l 3HaK KOpHA. VppannoHaibHble yuca.
Crenensb ¢ pallnOHaAJIBHBIM [T0Ka3aTeIeM U ee cBoiicTBa. [IpeobpazoBanus
BBIPAKEHUI, COiep KallluX CTENIEHH C pallMOHAIbHBIM OKa3aTeneM. Bo3BeneHue B
CTENEHb YHCIOBOTO HEPABEHCTBA
25. | KonrpoubHas padota Ne 3 o teme Crenens c 11eJIbIM [T0Ka3aTeaeM U ee cBoiicTBa. [IpeoOpa3oBanust BeIpakeHUM,
«CreneHp ¢ paluoHaIbHBIM COJIEprKalUX CTENEHH C LENIbIM MoKa3aTesieM. ApupMeTH4ecKuil KopeHb
MoKazareaem» HaTypaJibHOU cTeneHu. [IpeobpazoBanue BoIpa)KeHUH, COAEPKAIINX KOPHU
HaTypaJIbHOM CTETEHU: YMHOXEHHE, JIJIEHNE, BBIHECEHHE MHOKUTENS U3-110]1
3HaKa KOpPHs, BHECEHHE MHOXKUTENS O] 3HaK KOpHA. MppannoHanbHble yncha.
Crenensb ¢ pallnoHaAILHBIM [TOKa3aTesaeM U ee cBoiicTBa. [IpeobpazoBanus
BBIPAKEHUI, Coiep KallluX CTENEHH C pallMOHAIbHBIM MOKa3aTeneM. Bo3BeneHue B
CTENEeHb YHCIOBOTO HEPABEHCTBA
Tewma 4. Crenennas pyakuus (17 gacoB)
26. | OGnactp onpeneneHus: GyHKIIUN CroiicTBa (pyHKIIMIA: 00JaCTh OMpEIEICHMS, MHOKECTBO 3HaYeHH. MccnenoBanue
byHKIIUY 110 ee Tpaduky.
27. | O6nactp onpeneneHus: GyHKIIUN CaoiicTBa (hyHKIIMIA: 007IaCTh OMPEEICHHS, MHOKECTBO 3HaUeHHM. VcciaenoBanme
byHKIIUY 110 ee Tpaduky.
28. | O6nactp onpeneneHus: GyHKIUN CroiicTBa (pyHKIIMIA: 00JaCTh OMpEIEICHMS, MHOKECTBO 3HaYeHH. MccnenoBanue
GbyHKIIMY 110 ee TpaduKy.
29. | Bo3pacranue u yobiBanue GyHKIHH CpoiictBa (yHKIMIT: TPOMEXYTKHM BO3pacTaHus W YyObIBaHHS, HaubOosbliee U
HauMeHblIee 3HaueHus. MccnenoBanue GyHKINY 1O ee rpaduky.
30. | Bo3pacranue u yobiBanue QyHKIIUN CBoiicTBa (YHKIMIA: TPOMEKYTKH BO3PACTaHHMS M YyOBIBaHUs, HaWOOJIBIIEEC H
HauMeHblIee 3HaueHus. MccnenoBanue GyHKINU 1O ee rpaduky.
31. | Bo3pacranue u yobiBanue QyHKIIUN CpoiictBa (yHKIMIT: TPOMEXYTKHM BO3pacTaHusi U YObIBaHUS, HauOoJblIee H
HauMeHblIee 3HaueHus. MccnenoBanue GyHKINU 1O ee rpaduky.
32. | UeTHOCTh M HEUETHOCTD (DYHKIIMH CpoiictBa (GyHKIMI: YETHOCTh/HEYETHOCTh. VccrnenoBanue (GYHKIHH IO €€
rpaduky.
33. | YETHOCTB U HEYETHOCTh (PYHKIIMU CpoiicTBa (yHKUUMI: YeTHOCTb/HEUEeTHOCTh. MccnenoBaHue GQYHKIUM IO €€
rpauxy.
34. | YéTHOCTB U HEUYETHOCTH (PYHKIIUU CpoiicTBa (yHKUUMI: YeTHOCTb/HEYEeTHOCTh. MccnenoBaHue GQYHKIUM IO €€

rpaukxy.




k
35. q)yHKI_[I/ISIy:; y:E
OOpatHas mpornopuruoHanbHOCTh. CBoicTBa  (DYHKIIUU X . T'unepbomna.
[IpencraBnenne 06 acMMITOTax
k
36. OyHKIUA y = < y = k
OOparnast mponopiuoHaibHOCTh. (CBOMCTBA  (PYHKIIMH X . Tunepbomna.
[IpencraBienue 06 acumMnToTax
k
37. OyHKIMSA y=7 y:E
OOparnast mponopiuoHabHOCTh. (CBOMCTBa  (PYHKIIMH X . Tunepbomna.
[IpencraBiaenue 06 acuMnToTax
38. | HepaBencTBa u ypaBHEeHUS], MerToibl perieHrs ypaBHEHUN: METO/Ibl pAaBHOCUIIbHBIX IIPE00pa30BaHUM, METO
coAepIKalue CTEIEeHb 3aMeHbl IepeMeHHOM, rpaduyeckuii meroa. Vcnosib30Banne cBOMCTB PyHKIMI
IIPU PELICHNUN YPAaBHEHU.
39. | HepaBeHcTBa U ypaBHEHUS], Pemienne ypaBHEHMH UM HEPABEHCTB, COJAEpXKaIMX cTeneHb.  [Ipocreimme
COJIEPIKAIIME CTENEHD MppAIHOHATbHEIE YpaBHEHNs Buaa | f (x) =a, \/ f(x)= \/ g(x).
40. | HepaBeHcTBa M ypaBHEHUS, Pemienne ypaBHEHMH W HEPABEHCTB, COJAEpXKaIUX cTeneHb.  [Ipocteimmue
CONIEPKAIIUE CTCTICHD MppAIOHATbHEIC YpaBHEHNs Buaa | f (x) =a, \/ f(x)= \/ g(x).
41. | O6o6menue no teme «CTeneHHas CaoiicTBa (GyHKIUIN: 001aCTh ONPEICIICHHS, MHOXKECTBO 3HAUCHUM, HYJIH,
GyHKIHS MIPOMEXYTKU 3HAKOTIOCTOSIHCTBA, YETHOCTH/HEUETHOCTD, TPOMEXKYTKHU
BO3pacTaHus U yObIBaHUSI, HanOOJIbIIIEEe U HAaMEHblIee 3HaueHus. VccnenoBanue
dbynkuu o ee rpaduky. OOpaTHas TPONOPIUOHATBHOCTh. CBOMCTBA QYHKITUN
_k
X . 'unepOoua. [Ipencrasnenue 00 acumnroTax. HempepbslBHOCTh PYHKIINU.
Kycouno-3aannbie QyHKIUU.
42. | KontponsHas padota Ne 4 o Teme CpoiicTBa (GyHKIIMIN: 001aCTh ONPECIICHHS, MHOYKECTBO 3HAUCHUM, HYJIH,

«CrernenHas QyHKIUN)

IMPOMEKYTKH 3HAKOIIOCTOSHCTBA, YETHOCTB/ HCYCTHOCTD, IIPOMEKYTKHU
BO3paCTaHuA U Y6LIBaHI/I$[, HanOoJIbIIIEE U HAMMEHbIIIee 3HAYEHHUS. HccnenoBanue

dbyukuuu no ee rpadguxy. ObpaTHast IPONOPIHOHATHHOCTE. CBOICTBA (QYHKIIMH
k

X . I'unep6oua. [Ipencrasnenue 00 acumnroTax. HempepbslBHOCTh PYHKIINU.
KycouHo-3a1aHHbIe QYHKIUH.

Tema 5. Iporpeccuu (13 vacos)

43.

Yucnaopas nociegoBaTeIbHOCTh

YucnaoBasg IIOCIEI0BATEIbLHOCTb. HpI/IMepH YHUCJIOBBIX IIOCIEA0BATEIIHLHOCTEH.
beckoHeunble nocaen0BaTEIbHOCTH.




44.

Yucaopas nocieg0oBaTeIbHOCTD

YucnoBass nocnenoBaTenbHOCTh. [IpUMeEpBl YUCIOBBIX MOCIEN0BATEIBHOCTEM.
Beckoneunrle mociae10BaTeEIbHOCTH.

45. | Apudmernueckas mporpeccus Apudmerrnueckas mporpeccusi u ee cBoiicTBa. @opmyna o01ero wieHa
apu(METHIECKON MPOTPECCUH.
46. | Apudmerrueckas mporpeccus Apudmerrueckas mporpeccusi u ee cBoiicTBa. @opmMyra o0Iero wieHa
apru(METHIECKOM MTPOTPECCHH.
47. | Apudmerrueckast Iporpeccus Apudmerrueckas mporpeccusi u ee coiicTBa. @opmMyra o0Iero wieHa
apru(METHIECKON MTPOTPECCUH.
48. | Cymma n mepBbIX WIEHOB Apudmerrueckast mporpeccus u ee cBoiictBa. @opMyna CyMMBI N IEPBHIX YWICHOB
apudmeTrnyeckoil mporpeccuu apu(pMeTHUYECKON IPOTrPECCHH.
49. | Cymma n mepBbIX WIEHOB Apudmernueckas nporpeccus u ee cBorictsa. opmyna cyMMbl n EPBHIX WIEHOB
apudmeTnyeckoil mporpeccuu apu(pMeTHUYECKON IPOTrPECCHH.
50. | 'eomerpuyeckas mporpeccus I'eomerpuueckas nporpeccus. @opmyna o011Iero 4wieHa TeoMeTpUYECKOM
IPOTPECCUHU.
51. | I'eomerpuyeckas nmporpeccus ['eomerpuueckas nmporpeccusi. Dopmyia oOIIero yieHa reoMeTpudecKoi
IPOTPECCHUHU.
52. | CymMMa n nepBbIX YIEHOB I'eomerprueckas nporpeccus. Popmyna CyMMBI N IEPBBIX YWICHOB
reOMETPUYECKON IPOrpeCcCHH F€OMETPUYECKON IPOTPECCHH.
53. | CymMa n IepBBIX YWICHOB I'eomerpuueckas nporpeccusi. @opmysna CyMMbI N IEPBBIX WICHOB
reOMETPUUECKO Iporpeccuu reOMETPUYECKOH MPOrPECCHH.
54. | Pemenue 3amay o teMe YucnoBas nocineoBaTebHOCTh. [IpuMepbl YMCIOBBIX MOCIEA0BATEIIBHOCTEM.
«IIporpeccumny» beckoneunsie mocinenoBaTenbHOCTH. AprudMeTrdeckas Iporpeccus u ee
cBoiictBa. ['eomerpuueckas nporpeccus. @opmyiia oOLIEro WieHa U CyMMBbI N
IIEPBbIX YJIEHOB apu(METUUECKON U FreoMeTpudecKoi mporpeccuil. Cxonsmascs
reoMeTpu4ecKasl Iporpeccusi.
55. | KonrposbHas padota Ne 5 mo teme YucnoBas nocieoBaTebHOCTh. [IpuMepbl YMCIOBBIX MOCIE0BATEIILHOCTEM.
«IIporpeccun» beckoHeuHble MOCiIe10BaTEILHOCTH. AprudMeTHYECKas IPOrPEeCcCHs U ee
cBoiictBa. ['eomerpuueckas nporpeccusi. @opmyiia oOLIero wieHa U CyMMBbI N
HEPBbIX YJIEHOB apu(METHUECKON 1 FreOMeTpruIecKoi nporpeccuil. Cxoasiasics
reoMeTpuYecKasl Iporpeccusi.
Tema 6. Cnyuaiinbie coObITus (8 YacoB)
56. | CobbITus CrnyyaiiHas ©”3MEHYMBOCTh. MI3MeHuMBOCTh Ipy n3MepeHusx. Pemaromue
npaBuia. 3aKOHOMEPHOCTH B U3MEHUUBBIX BEJTMYMHAX.
Caydaiinble cOOBITHS
57. | BeposTHOCTH COOBITHSA Cry4daiiHble ONbITHI (3KCIIEPUMEHTBI ), SJIEMEHTapHBIE CITydaiiHble COOBITHS

(ucxonpl). BepostHoCTH 21eMeHTapHBIX cOOBITHH. COOBITHS B CITy4alHBIX




IKCIIEPUMEHTaX U OJaronpusATCTBYIOLINE AIeMEHTapHbIE COOBITHS. BeposTHOCTH
cilydaiiHbIX cOOBITUN. ONBITEI ¢ PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMH COOBITHUSMHU.
Krnaccrndeckne BeposSTHOCTHBIE OIIBITHI C UCIIOJIB30BAHUEM MOHET, KyOHKOB.

38.

Pemrenne BeposTHOCTHBIX 33124 C
IIOMOIIBI0 KOMOMHATOPUKH

Knaccuueckue BCPOATHOCTHBIC OINIBITHI C UCIIOJIB30BAHNECM MOHCT,
KY6I/IKOB.BI>I‘-II/ICJIGHI/IG BCpOﬂTHOCTCﬁ B OIIbITax C MIPUMCHCHUEM KOM6I/IHaTOpHI)IX

dbopmyi.

59.

CrnosxeHue 1 yMHOKEHUE
BEPOSITHOCTEN

[IpoTHBOMIOIOKHEIE COOBITHS, 00OBSTMHEHHE U TIepecedeHrne coObITHil. [IpaBmiio
cioxxenust BepostHocTed. Ciyuaiinbiii BbI0Op. HezaBucumbie cOOBITHS.
YMHOXEHHE BEepOsITHOCTEW He3aBUCUMBIX cOObITH. [locnenoBarenbHbie
HE3aBUCHMBbIE UCTIBITaHMS. [IpencTaBienrne 0 He3aBUCUMBIX COOBITHSIX B )KH3HHU.

60.

CrnosxeHne 1 yMHOKEHUE
BEPOSITHOCTEN

[IpoTuBOMIONIOXKHBIE COOBITHS, 00bEIMHEHNE U TIepeceueHne coobITHil. [IpaBuiio
crioxxeHust BepostHocTed. Ciyuaiinbiii BbI0Op. HezaBrcumbie cOOBITHS.
YMHOXEeHHE BEpOsITHOCTEN He3aBUCHMBIX coObITHI. [locmenoBaTenpHbIe
HE3aBHCHMBbIE UCTIBITaHu. [IpencTaBnenne o He3aBUCUMBIX COOBITHSX B )KU3HHU.

61.

OTHOCHUTENbHASA YaCTOTA U 3aKOH
OOJIBIINX YUCET

BepostHocTH coObITHI B cepun ucnbiTaHui. [loHsTHE O 3aKOHE OOJIBLINX YHCET.
N3mepenne BeposTHocTel. [IprMeHenne 3akoHa O0IBIINX YHCEI B COITUOJIOTHH,
CTpaxOBaHMH, B 3/[paBOOXPaHEHHH, 00ecTiedeHNH 0e301TaCHOCTH HACETIeHUs B
YpE3BBIYAHBIX CUTYALMSIX.

62.

O6006menue mo teme «CrydaifHbIe
COOBITHS»

CiyvaliHasi U3BMEHUYMBOCTh. MI3MEeHUMBOCTh NpH U3MEpeHUsIX. Pemaromniue
npaBuiia. 3aKOHOMEPHOCTH B U3MEHUYMBBIX BEJTMUHUHAX.

Crnyuaitabie coObiTrs. CityqaifHbIe ONBITHI (DKCIIEPUMEHTHI), JIIEMEHTapHbBIC
ciyJaitHeie COOBITHS (MCX0b1). BeposiTHOCTH d1eMeHTapHBIX COOBITHI. COOBITHS
B CIIy4aiHBIX SKCIIEPUMEHTAaX U OJaronpUsTCTBYIOIINE 3JI€MEHTapHbIE COOBITHS.
BeposiTHOCTH City4aifHBIX COOBITUI. OTBITH ¢ PABHOBO3MOXHBIMH
3JIeMEeHTapHBIMU cOObITUAMU. Kitaccrueckre BepOsSTHOCTHBIE OIBITHI C
HCIOJIb30BaHUEM MOHET, KyOuKkoB. [IpencraBienue coObITHIA ¢ TOMOIIIbIO
nuarpamm Oisepa. [IpoTHBOIOIOKHbBIE COOBITHS, 00bETUHEHHE U TIEPECEUCHHE
coObrTHil. [IpaBuiio crnokenus BepostHocTei. CinyyaitHsiii BeI0OD. [IpencraBienue
JKCIIEPUMEHTa B BUJIE iepeBa. HezaBucumble cCOOBITHS. Y MHOKEHUE
BEPOSITHOCTEH He3aBUCUMBIX coObITHI. [locnenoBarenbHble HE3aBUCUMBIE
ucnbiTanus. [IpeacraBienre o He3aBUCUMBIX COOBITHSIX B )KH3HU.

63.

KonTtponrHas padota Ne 6 1o teme
«Crnyy4aifHble cOOBITHS

Crydaiinas ©”3MEHUMBOCTh. MI3MEHUMBOCTH NPH U3MepeHusixX. Pematomniye
npaBuia. 3aKOHOMEPHOCTH B U3MEHUMBBIX BEJTMYMHAX.

Cayuaiinele coObiTusi. City4aiiHble ONBITHI (3KCIIEPUMEHTHI), SIEMEHTapHbIE
ciyyaiiHbie coObITHs (McX0/1b1). BeposTHOCTH 31eMeHTapHBIX cOObITUNH. COOBITHS
B CJIy4aiHBIX SKCIIEPUMEHTAX U 0JaronpusTCTBYIOIINE JIEMEHTAapHbIE COOBITHSI.
BepostHocTu cnydaliHbIX cOObITHH. ONBITHI ¢ pABHOBO3MOKHBIMH




AIIEMEHTapHBIMU COOBITUIMH. Kilaccmueckre BeposSTHOCTHBIE OMBITHI C
UCIIOJIb30BaHNEM MOHET, KyOuKoB. [IpencraBienne coOObITHIA ¢ TIOMOIIIBIO
nuarpamm Dinepa. [I[poTHBOIOIOKHBIE COOBITHS, 00bETUHEHUE U MTEPECCUCHHE
coObiTuii. [IpaBuio cnoxxenus BeposrHocTeil. Ciydaiinslii BeIOop. [IpencraBnenue
SKCIIEPUMEHTA B BUJE JiepeBa. HezaBucuMbie COOBITHS. Y MHOKEHHE
BEpOSITHOCTEH He3aBUCUMBIX cOObITHI. [locnenoBarenbHble HE3aBUCUMBIE
ucneiTanus. [IpencraBieHne 0 He3aBUCHMBIX COOBITHSIX B KU3HU.

Tema 7.

CrnyuaiiHble BeM4nHBI (7 4acoB)

64.

Tabmuis! pacnpeneneHus

CrnyyaliHbple BETUYMHBI. 3HAKOMCTBO CO CIYy4allHBIMU BEIMUYMHAMU Ha IPUMEpPax
KOHEUYHBIX JUCKPETHBIX CIIy4alHbIX BeJIMYUH. Pacnipenenenne BeposATHOCTEM.
HpI/IMeHeHI/Ie 3aK0Ha OOJIBIINX YHCET B COIMOJIOrnH, CTPpaxOBaHHHU, B
3/IpaBOOXpaHEHUN, 00ecTIeueHUN 0€30MTaCHOCTH HACEJICHUS B YPE3BBIUAHBIX
CI/ITyaHI/ISIX.Taﬁ]'H/ILIHOC MPCACTAaBJICHNEC TaHHBIX.

65.

Tlomurousl 4acToT

Tabmuunoe u rpaduyeckoe MpeACTaBICHNUE TaHHbBIX, CTOJIOYaThIe U KPYTOBBIS
JarpaMMBl, TpaQuKH, TPUMEHEHHE UarpamMM U Tpa(uKOB JUIs OTTMCAHHS
3aBHCHMOCTEH pealTbHBIX BEJMUNH, N3BJICUeHIE HHPOPMAIIUY 13 TaOJHII,
Jarpamm M rpa@uKoB.

66.

I'enepanpHasi COBOKYHOCTh U
BBIOOpKaA

Tabmuunoe u rpaduueckoe MpeACTaBICHUE TaHHbBIX, CTOJI0YaThIe U KPYTrOBBIS
JarpaMMBbl, TpaQuKH, TPUMEHEHHE AUarpaMM U TpauKOB JUIs OTTMCAHHS
3aBHCUMOCTEH peabHBIX BEJIMYUH, U3BJICUCHHE HHPOPMAIIUU U3 TaOJIUII,
JIuarpaMm M rpaukoB.

67.

HGHTpaJ'IBHI)Ie TCHACHIINH

OmnmncarenbHbIE CTATUCTHYSCKHE ITOKA3aTEIN YMCIIOBBIX Ha60p013: CpE€aHEC
apI/I(l)MeTI/ILIeCKOG, MEauaHa, MOJa, HauOoJIbIIEE U HANMEHbBIIIEE 3HAYEHHUS.

68.

Meps pazbpoca

Mepbl pacc€uBaHuA: pasdMax, JUCIIEPCUA U CTaHAAPTHOC OTKIIOHCHUE.

69.

O6006menue Tembl «CiryqdaifHbIe
BEJIMUUHBD)

TabnuuHoe U rpaduueckoe NpeaCTaBIeHNEe JAHHbIX, CTOJI0YaThle U KPYrOBbIE
IuarpamMmmsl, Tpaduky, IPUMEHEHUE AUarpaMM U rpaduKoB IS OIMHCAHUS
3aBUCHUMOCTEH peanbHbIX BEIMYHMH, U3BIICUeHHE HH(POPMALIUU U3 TaOIuIl,
nuarpamm U rpadukoB. OnucaTeNlbHbIE CTATUCTHYECKUE TTOKA3aTEeNH YMCIOBBIX
HaOOPOB: cpeHee apudmeTnyeckoe, Merana, HauboJbllee U HauMEHbIIee
3HaueHusl. Mephl paccenBaHMsl: pa3Max, TUCIEPCUsl U CTaHIaPTHOE OTKIOHEHUE.

70.

KonTtponrHas padota Ne 7 o teme
«CiydaliHbI€ BEJIMUMHBDY

TabnuuHoe u rpaduyeckoe NpeicTaBlIeHNe JaHHbIX, CTOJI0YAThIE U KPYTOBbIE
JMarpaMMel, TpaQUKH, IPUMEHEHHUE AUarpaMm U Irpa(uKoB JUIs ONUCAHUS
3aBHCHMOCTEH peallbHbIX BEJIMUNH, N3BJIeUeHHe HHPOpMaLUU 13 TaluL,
nuarpaMum U rpagukoB. OnucarenbHble CTATUCTUYECKUE ITOKA3aTeNIN YUCIOBBIX
Ha0OpOB: cpesiHee apupMeTHIecKoe, MeinaHa, HauloJIbllee U HauMEHbIIIee
3HaueHus. Mepel paccenBaHMsl: pa3Max, TUCIEPCUs U CTAHIaPTHOE OTKIOHEHHE.




Tema 8. MuoxectBa. Jloruka (8 yacoB)

71. | MHoxecTBa MHOK€ECTBO, XapaKTEPUCTUUECKOE CBOMCTBO MHOKECTBA, JIEMEHT MHOXKECTBA,
yCcTOE, KOHEYHOe, OeckoHeUHOe MHOKeCTBO. [loMHOkecTBO. OTHOIICHHE
NPUHAAICKHOCTH, BKIIOUSHHS, PABEHCTBA. DJIEMEHTHI MHOXKECTBA, CIIOCOObI
3a/1aHusl MHOKECTB, PacliO3HAaBaHUE MOJJMHOMXECTB U 3JIEMEHTOB ITOJAMHOYKECTB C
UCII0JIb30BaHUEM Kpyros Jilniepa.Onepanuu Hajg MHOkecTBamu. [lepeceuenue u
00beMHEHNE MHOKECTB. Pa3HOCTh MHOKECTB, JONOJIHEHUE MHOXKECTBA.
WHTepnperanys onepauyii HaJi MHOKECTBAMHU € TIOMOIIIbIO KPYTroB Didjiepa.

72. | Beicka3biBanus. Teopembl Omnpenenenue. YTBepKIAeHUs. AKCHOMBI U TeopeMbl. J[0ka3aTeabCTBO.
JlokazaTenbcTBO OT MPOTUBHOTO. Teopema, oOpaTHast nanHo. [Ipumep u
KoHTprpumep.Boicka3biBanus. ICTUHHOCTB U JIOKHOCTH BBICKA3bIBAHUSI.
CrnosxHble U TpocThie BbICKa3bIiBaHUs. Oniepaliii HaJl BICKa3bIBAaHUSIMHU C
MICII0JIb30BAHUEM JIOTUUECKUX CBSI30K: U, UJIH, HE.

73. | CnenoBaHue U paBHOCHIIBHOCTh [ToHsTHE PAaBHOCHUIILHOCTH U CJIEJOBAHUSA

74. | YpaBHEHHE OKPYKHOCTH YpaBHEHHE OKPYKHOCTH

75. | YpaBHeHue npsmMoi VYpaBHeHHE NpAMON

76. | MHOecTBa TOYEK Ha KOOPIMHATHOM MHokecTBa TOUEK Ha KOOPAMHATHOM TIOCKOCTH. [ 'padudeckas HHTepIpeTarus

IIJIOCKOCTH
77. | O6o6menue no teme «MHOXKeCTBa. OCHOBHBIE IOHATHUS TEMBI
Jloruka»
78. | KontponwHas padorta Ne 8 o teme OCHOBHBIE TOHATHS TEMBI

«MuoxectBa. Jlorukay»

Tema 9. Utorooe nmosropenue (24 yaca)

79. | Uucna v BBIYUCICHUS JleiicTBUTENbHBIC YUCIIA U ISHCTBUS HAJ YUCIIaMU

80. | Uucna Ha KOOPJUHATHOU MPSIMOi KoopnunatHas npsimasi, CBOMCTBa KOOPAMHATHOM MIPSMOMA

81. | Crenenu u KOpHU CBoiicTBa CTEMEHH C PAllMOHAILHBIM MOKa3aTeaeM H apu(METHIECKOTO KOPHS
HaTypaJbHOMN CTENEHU

82. | YpaBHeHus JluneitHble, KBaJpaTHBIE, UpPpAIMIOHATbHBIC YpAaBHEHUS, JIPOOHO-pallMOHATIbHBIC

YpaBHEHUS. Meroasl  penieHus  ypaBHEHMH: METOAbl  PaBHOCHIIBHBIX
npeoOpa3oBaHuii, MeTOJ  3aMeHbl  IEepEeMEHHOW, rpaduyeckuif  METo..
Vcnonb3oBaHue CBOMCTB (PYHKIMI MPU PELICHUH YpaBHEHUII.




83.

Cucremsbl ypaBHEHUN

Cuctemsl ypaBHeHHH. CriocOObI pelIeHre CUCTEM YPaBHEHUI: METOA
0JICTAHOBKH, METO/] CJIOKEHHSI, TpapUIeCKHii METO ]

84. | BeposiTHOCTh CIIy4ailHOTO COOBITHS Kitaccuueckoe ornpezenenrue BEpOSATHOCTH CIIy4allHOTO COOBITHS, CIIOKEHHUE U
YMHOKEHUE BEPOSITHOCTEH

85. | Dymwwuitn i rpadukt Jluneitnast pyHKIUS, KBagpaTnaHas QyHKIus, QyHKIUS y = E 3aBUCUMOCTh

X

rpaduka GyHKIUHN OT KOI(DUIHECHTOB.

86. | IIporpeccuu ApudmeTrueckas ¥ reOMeTpUYecKasi IPOrPeCCUH U UX CBOMCTBA

87. | Anrebpanueckue BEIpaKEHHUs, Ipo0Our [IpeobpazoBanue BhIpaKEHUM

88. | [IpeoOpa3oBaHue BbIpaskeHUI [IpeoOpa3oBanue BbIpasKEeHUI

89. | Pacuetsl mo popmynam HaxosxeHne Hen3BeCTHON epeMeHHOM

90. | HepaBeHncrtBa JIuHeliHbIE M KBa/IpaTHBIE HEPABEHCTBA

91. | Cuctembl HEpaBEHCTB CucremMbl HEpAaBEHCTB

92. | Pemenne TEKCTOBBIX 3a71a9 Pemenue 3amayu pa3nuaHbBIMU CIIOCOOaMH

93. | Pemenne TEKCTOBBIX 3a71a9 Pemenue 3amayu pa3auyHBIMU CITOCOOAMHM

94. | Pemenne TEKCTOBBIX 3a11a9 Pemenue 3amayu pa3auyHBIMU CITOCOOAMHM

95. | Iloctpoenue rpadukoB HyHKIIHI [TocTpoenue rpaduKoB pazIuIHBIX QYHKITUN

96. | Iloctpoenue rpadukoB HyHKIIHIA [TocTpoenue rpadukoB pa3IuIHBIX QYHKITAN

97. | UtoroBasi KOHTpOJIbHAs paboTa OCHOBHBIE IOHATHUS Kypca

98. | AHanu3 KOHTPOJIBHON PaOOTHI OcHOBHBIE IOHATHS Kypca

99. | [loBTOpenue. Pesepn OcHOBHBIE IOHATHS Kypca

100. | IToBTOpenue. Pezeps OcHOBHBIE IOHATHS Kypca

101.| IToBTOpenue. Pezepn OcHOBHBIE IOHATHS Kypca

102.| IToBTOpenue. Pezeps OcHOBHBIE IOHATHS Kypca




I'eomerpus 7-9 kinacc

7 xnacc—68 yacoB(u3 pacuéra 2 yaca B HE/ICIIO)

Kosmmuectso
Ne n/nt Tema, pasnen, ypok qACOR OCHOBHBIE AJIEMEHTHI CO/IEPKaHMs 00pa30BaHuUs
Tewma 1. Hauansubie reomerpuueckue cenenus (10 gyacon)
1. [Ipsmas u oTpe3ok 1 I'eomerpuueckas purypa. @opMupoBaHHE IPEICTABICHUNA O METAIIPEIMETHOM
noHsTHH «purypay. Todka, mpsiMasi, OTPE30K, MEPECEKAIOIINE MIPSIMBIC.
HMHCTpyMEHTBI U1l TOCTPOEHUI: IUPKYJIb, IUHEHKA, YTOJIbHUK.
2. JIy4 m yron 1 I'eomerpuueckas urypa. @opMupoBaHH€e IPEICTaBICHUN O METAIIPEIMETHOM
NOHATUM «purypar.Jlyd, yrosn. MTHCTpyMEHTHI 1151 HOCTPOEHUI: LIUPKYIIb,
JIMHENKA, YTOJIbHHUK.
3. CpaBHEHME OTPE3KOB U YIJIOB 1 [TonsiTus paBeHcTBa (GuUryp, paBeHCTBO OTPE3KOB, OMCCEKTpHUCa
4. H3Mepenne oTpe3koB 1 JnuHa otpeska, enunuilsl uaMepenns [lonstue Bennuunsl. [nuna. M3mepenue
JuiHBL. EquHuIel n3mepenus JHbl. THCTpYMEHTHI 119 U3MEPEHUH 1
MOCTPOEHUI; U3MEPEHHUE U BBIYMCIICHHE YIJIOB, [UIMH (PacCTOSTHUI)
5. N3Mepenne oTpe3koB 1 JnuHa otpeska, equnuilsl u3mepenns [lonstue Bennuunsl. [[nuna. U3mepenue
JUHBL. EquHunel nsmepenus JnHblL. THCTpYMEHTHI AU U3MEPEHUN U
MOCTPOCHUI; U3MEPEHHUE U BHIYHMCIICHHUE YIJIOB, [UIUH (PACcCTOSTHUI)
6. N3mepenue yrios 1 Bennunna yria, rpagycHas Mepa yria, NpsMoi, OCTPbIH, TYIOW YIJibl, CBOMCTBA
BEJIMYMHBI yTJIa THCTpYMEHTHI 1Sl U3BMEPEHUN U MMOCTPOCHUI; U3MEPEHUE U
BBIYHCIICHHUE YTJIOB, [UIMH (PACCTOSIHHIA)
7. CMexHbIC U BEPTUKAJIbHbBIC YTJIbI 1 CMexHbIC U BEPTUKAIIbHBIC YTIIbl. IHCTpYMEHTHI /17151 IOCTPOCHUM: ITUPKYJIb,
JIMHEIKA, YTOJIbHUK.
8. [lepneHuKynsipHbIE IPSIMBIE 1 [lepneHauKyJIIpHOCTD NPSMBIX, CBOMCTBO NEPIEHANKYIJISIPHBIX MPIMBIX
9. Pewrenue 3agau o reme: 1 JnuHa oTpeska, ee CBOMCTBA, CMEXHBIE U BEPTUKAJIBHBIE YIJIBI U UX CBOWCTBA
«HauanpHble TeOMETpUYECKHE
CBEJICHUS»
10. | KontponbHas pabota Nel mo teme: 1 OCHOBHBIE IOHATHUS TEMBI
«HauanpHble TEOMETpUYECKUE
CBEJICHUS»
Tema 2. Tpeyroasauxu (17 yacoB)
11. | TpeyronbHUK 1 I'eomerpuueckas ¢urypa. DopMupoBaHue MpeICTaBICHUNA O METAIIPEIMETHOM
NOHITUH «purypay. TpeyrolbHUK U €ro AIEMEHTHI.
12. | TpeyronbHUK 1 I'eomerpuueckas ¢urypa. DopMupoBaHue MpeICTaBICHUN O METAIIPEIMETHOM

IIOHATHUHN <<(I)1/1rypa». MHOF0yFOJIBHI/II(, €ro 3JICMCHTHBI U €TI0




CBOMCTBA. TPEyronbHUK U €ro 3JIEMEHTBI, IEPUMETP TPEYTrOJIbHUKA.

13. | IlepBblii npH3HAK paBEHCTBA PaBHBIE TpEyroabHUKH, IEPBHII IPU3HAK PABEHCTBA TPEYTOJIBHUKOB
TPEYrOJILHUKOB
14. | Ilepniengukynsp K npsaMoi [lepnieHquKyIsIp K npsmoit
15. | MenuaHsbl, OMCCEKTPUCHI U BBICOTHI TpeyronbHuku. BeicoTa, Mmeauana, buccekTpuca, CpeiHss JMHUS TPEYroJIbHUKA.
TPEYroJIbHUKA
16. | CBoiicTBa paBHOOEAPEHHOTO PaBHOOEIpeHHBIN 1 pABHOCTOPOHHUN TPEYTOJIbHUKHU, CBOMCTBA PaBHOOEIPEHHOTO
TPEyroJIbHUKA TPEYroJIbHUKA
17. | Bropoii u TpeTuii mpu3HaKku CpoiicTBa paBHBIX TPEYrOJbHUKOB. [IprU3HaKK paBEeHCTBA TPEYrOJbHUKOB.
paBEHCTBA TPEYrOJILHUKOB BTopoil u TpeTnii Mpu3HAKK PaBEHCTBA TPEYTOJBHUKOB
18. | Bropoit u TpeTuii mpu3HaKku CBoiicTBa paBHBIX TPEYrOJbHUKOB. [IprU3HAKN paBEHCTBA TPEYrOJIbHUKOB.
paBEHCTBA TPEYrOJIbHUKOB BTopoil u Tpetnii Mpu3HAKK paBEHCTBA TPEYTOJBHUKOB
19. | Bropoii u TpeTuii mpu3HaKku CBoiicTBa paBHBIX TPEYrOJbHUKOB. [IpU3HaKK paBeHCTBA TPEYroJbHUKOB. BTopoi
paBEHCTBA TPEYTrOJIbHUKOB Y TPETHI NPU3HAKN PABEHCTBA TPEYrOJIbHUKOB
20. | Bropoi u Tpetuii npu3HaKu CBOHCTBa paBHBIX TPEYrOJBHUKOB. I[p3HaKu paBeHCTBa TPEyroabHUKOB. Bropoi
PaBEHCTBA TPEYTOJIbHUKOB Y TPETHI NPHU3HAKK PABEHCTBA TPEYrOJIbHUKOB
21. | OKpyXHOCTb OKpYXHOCTb, KPYT', LIEHTP, PalyC, TUaMeTp, Ayra, Xopaa
22. | [locTpoeHus HUPKYIEM U TUHEHKON ['eomeTprueckne MOCTPOCHHUS 111 MILTFOCTPALIMHA CBOKWCTB IN€OMETPUYECKUX
buryp.MTHCTpyMEHTHI [Tl MOCTPOCHUI: ITUPKYJIb, THHEHKA, YyrOJIhHUK.
ITocTpoeHue ¢ MOMOIIBIO TUPKYJIS U JIMHEHKH.
23. | 3amauu Ha TOCTPOCHUE ['eomeTpuueckue moCTpOSHUs ISl UIUTFOCTPALIMM CBOMCTB T€OMETPHUYECKUX
buryp.MTHCTpyMEHTHI [Tl IOCTPOCHUI: ITUPKYJIb, THHEHKA, YyrOJThHUK.
['eoMeTpuueckne NOCTPOEHUS 1)1 WILIIOCTPALIMKA CBOMCTB F€OMETPUYECKUX
¢uryp.MIHCTpyMEHTBI [yl IOCTPOEHU: HUPKYIIb, JINHEHKa, YroinbHUK. OCHOBHBIE
3aJ]a4M Ha NOCTPOEHHUE C IIOMOIIBIO IUPKYJIS
24. | 3agauu Ha IOCTPOEHUE OcHOBHBIE 33Ja4U HA IIOCTPOEHUE C IOMOIIBIO HUPKYJIS
25. | Pemenue 3ana4 no reme: [Tpu3Haku paBeHCTBa TPEYTrOJIbHUKOB, pABHOOEIPEHHBIN TPEYrOJIbHUK
«TpeyroapHuKn»
26. | Pemenue 3a1a4 1o reme: OcHOBHBIE 3aJJa4l HA TIOCTPOEHUE C MIOMOILBIO HUPKYJIS U JIMHENKHU, TIEPUMETP
«TpeyroapHuKn» TPEYTrOJIbHUKA
27. | KontpounbHas pabota Ne2 no teme: OCHOBHBIE IOHSTHUS TEMBI
«TpeyroapHUKN»

Tema 3. IlapannensHble npsimble (13 yacoB)

28. | IlapannenbHble npsMble [TapannenbHOCTh NIPSIMBIX

29. | IIpu3Haku napayuienbHOCTH ABYX [TapannensHOCTb NPSMBIX, IPU3HAKH MAPATIIEIBHOCTH.
IPSIMBIX

30. | Ilpu3Haku napauienbHOCTH JIBYX [TapannenbHOCTh NPSMBIX, IPU3HAKH NAPAJUIETBHOCTH




IIPSIMBIX

HaKPGCT JIC)KAIMEC, COOTBCTCTBYIOIMEC U OJTHOCTOPOHHUC YTJIBI.

31. | Ilpu3Haku napamieabHOCTH BYX 1 [TapamienbHOCTD NPAMBIX, IPU3HAKU NAPAIIIETBHOCTH
IIPSIMBIX , HAKPECT JIeXkKAalllie, COOTBETCTBYIOIIUE U OJHOCTOPOHHUE YIJIBI.
32. | Akcuoma napajijiesibHbIX IPSIMbIX 1 AKCHOMBI, CIIENICTBHS, JJOKAa3aTEIbCTBO OT MIPOTHBHOTO, MpsiMast U 0OpaTHast
TEOPEMBI
33. | Akcuoma napajiiesIbHbIX MPSIMBIX 1 AKcroMa napauieabHbIX NPSMBIX U CIEJCTBUE OT HEE.
34. | Akcuoma napajiiesIbHbIX IPSIMbIX 1 Teopemsl 00 yriiax, 00pa30BaHHBIX ABYMS apaJJICTbHBIMU MPSMBIMU M CEKYIISH
35. | Akcuoma napajiiesIbHbIX NPSIMBIX 1 Teopemsbl 006 yriax, 00pa30BaHHBIX JBYMS apaJJIeTIbHBIMU MPSIMBIMH U CEKYIIEH
36. | Akcuoma napajuIesIbHbIX NPSIMBIX 1 Teopemsl 00 yriiax, 00pa3oBaHHBIX ABYMS apaJJICTbHBIMU MPSMBIMU M CEKYIISH
37. | Pemenue 3aga4 o teMe: 1 [Ipn3Haky nmapamieabHOCTH NPSIMBIX, AKCUOMA NapaAIIIEIIbBHOCTH
«ITapamiesnbHbI€ IPSMBIEY
38. | Pemenue 3agau o teme: 1 CpoiicTBa NapajuIeIbHOCTH MPSIMBIX
«ITapamenbHbIe IPSIMBIE)
39. | Pemrenne 3aga4 mmo reme: 1 CBoiCTBa NapaJIEIBHOCTH MPSAMBIX
«ITapannenbHbIe IPSIMBIE)
40. | KonTponbHas padorta Ne3 o teme: 1 OCHOBHBIE IOHATHUS TEMBI

«ITapanenbHbIe IPSIMBIE)

Tema 4. CooTHOILIEHNE MEXKY YIJIAMH U CTOPOHAMH TPEYTOJIbHUK

a (18 gacoB)

41. | Cymma yrioB TpeyroJibHUKa 1 CyMMma yriioB TpeyroJibHUKa
42. | Cymma yrioB TpeyroJibHUKa 1 Breninue yribl TpeyrojibHUKa, OCTPOYTOJIbHBIE, TYIIOYTOJIbHBIE 1
IPSIMOYTOJIbHBIE TPEYTOJIbHUKU

43. | COOTHOLIECHHS MEXK]Ty CTOPOHAMH U 1 COOTHOILIIEHUE MEXY CTOPOHAMH U yriIaMU TPEYTroJIbHUKA
yriamMu TPeyroJbHUKA

44. | COOTHOLIECHHS MEXKly CTOPOHAMU U 1 [Ipu3Hak paBHOOEIPESHHOTO TPEYTOJIbLHUKA
yriaMu TPEyroJbHUKa

45. | HepaBeHCTBO TpeyrojbHUKA 1 HepaBeHcTBO TpeyrojibHUKA

46. | KontpoawsHas pabora Ne 4 o teme: 1 OCHOBHBIE TOHSATHS TEMBI
«COOTHOIIEHUS MEKy CTOPOHAMH U
yriamMH TPEYroJIbHUKa»

47. | IlpsaMOyroJibHbIE TPEYTrOJIbHUKHI 1 CBoIICTBa NPSIMOYTOJIBHBIX TPEYTOJIbHUKOB

48. | IlpsiMmoyroibHbIE TPEYrOJbHUKH 1 [Ipu3Haku paBeHCTBA MPSMOYTOJIBHBIX TPEYTOJLHUKOB

49. | IlpsMoyroJyibHbIE TPEYTOJIbHUKHI 1 [Ipu3Haky paBeHCTBA MPSMOYTOJbHBIX TPEYTOJbHUKOB

50. | [IpssMOyrosabHbIE TPEYTrOJIbHUKH 1 [Ipu3Haky paBeHCTBA MPSMOYTOJbHBIX TPEYTOJbHUKOB

51. | [locTtpoenue TpeyroiabHUKa MO TPEM 1 [lepnieHquKynsip ¥ HAKJIOHHAS K IPSIMOM, paCCTOSTHUE OT TOUKH J0 MPSIMOH,
3JIeMEeHTaM

52. | [locTtpoenue TpeyroiabHUKA M0 TPEM 1 pPacCTOsTHUE MEXIY NapajlIeIbHBIMU IPSIMBIMU

OJICMCHTaM




53.

ITocTpoeHue TpeyronbHIKa 110 TPEM
JIEMEHTaM

[TocTpoenue TpeyroapHUKa IO TPEM 3JIEMEHTaM

54. | IloctpoeHue TpeyroyibHUKA 10 TPEM [TocTpoenue TpeyrojapHUKa IO TPEM 3JIEMEHTaM
JJIEMEHTaM
55. | Pemienue 3aga4 o teme: CymMma yriioB TpeyrosibHHKa, BHEIIHNE yriibl TpeyrojibHUKa
«[IpsiMOyTOJIbHBIE TPEYTOJIbHUKU.
['eoMeTpuueckne NOCTPOECHUS»
56. | Pemenue 3ana4 no reme: [Ipu3Haku paBeHCTBa MPSAMOYTOJIbHBIX TPEYTOJIbHUKOB
«[IpsiMOyTOJIbHBIE TPEYTOJIbHUKU.
I'eomeTprueckre NoCTpOCHUS
57. | Pemenue 3a1a4 1o reme: 3aauM Ha NoCTpoeHue. ['eomeTpuueckue MOCTPOCHUS ISl MIUTFOCTPALluU
«[IpsiMOyTOJIbHBIE TPEYTOJIbHUKU. CBOMCTB reOMETPUYECKUX UTYP.
['eomeTpryecKre NOCTPOCHUS HNHCTpyMEHTBI U1l IOCTPOEHUN: IMPKYJIb, JUHEHKA, YTOJIbHUK.
58. | KontposbHas padota Ne 5 o teme: OcHOBHbIE IOHATHS TEMBI

«IIpAMOYrOJIbHBIE TPEYTOJIbHHUKH.
['eomeTpryeckre NoCTpoCHU

Tewma 5. UtoroBoe nmoBropenue (10 gyacon)

59. | IloBTopenue. TpeyroibHUKH Nsmepenue otpes3koB u yrioB. [lonarue Bennunnel. J(muHa. M3mepenne JuinHBL
Enuuuiel namepenns juyinHel. Bennuuna yrina. ['pagycHas Mepa yria.
60. | [ToBTopenwue. [lapannenbubie [TapannenbHbIE IPAMBIE.
psIMbIE
61. | [ToBropenue. CoOTHOIIEHUE MEXKTY COOTHOILIIEHUE MEXY CTOPOHAMH U yriIaMU TPEYTroJIbHUKA
CTOPOHAMH U yrJIaMu TPEYroJIbHUKA
62. | [ToBTopenue. TpeyronbHUKH N3mepenne otpe3koB u yriioB. [lonarue Benuuunel. [{una. Mi3mepenue JyiMHbIL.
Enununel n3mepenus juimHbl. Bennunna yria. ['pagycHas mepa yria.
63. | [ToBTopenue. [lapannenbubie [TapannenbHbIe IPAMBIE.
MpsIMbIE
64. | [loBTropenue. COOTHOLIEHUE MEXKIY CoOTHOILIEHHE MEXK]ly CTOPOHAMH U YIJIAMH TPEYTOJIbHUKA
CTOPOHAMH U yrilaMu TPEYroJIbHUKA
65. | [loBropenue. TpeyronbHuku N3mepenne otpe3koB u yrioB. [lonstue Bennunnsbl. [lnnnHa. Mi3mepenue 1uiMHbIL.
Enmnunel n3mepenus juinHbl. Bennunna yria. ['pagycHas mepa yria.
66. | [loBTopenue. [lapannensHsie [TapannenbHble TpsIMBIE.
MpsIMbIE
67. | lloBropenue. TpeyronbHuK COOTHOIIIEHHE MEK]Ty CTOPOHAMH M YTJIaMU TPEYTrOJIbHUKA
68. | IloBTOpenue. Yrisl. N3mepenue otpe3koB u yriioB. [lonarue Bennuunel. /JInvHa. M3sMepenue AInHEBL

E qunaunie HU3MCPCHUS NJINHBI. Bennuuna yria. FpaHYCHaSI MEpa yriia.







8 Kimacc—68 yacoB (u3 pacuera 2 yaca B HE/IEIIO)

Kosmmuectso
Ne /it Tema, pa3nen, ypok qACOR OCHOBHBIE AIIEMEHTHI COJIEPKaHMsI 00pa30BaHUs
Tema 1. Yetsipexyrosbauki (14 gacoB)

1. MHoroyroasHuK. Beimykiibiit 1 [ToHATHE MHOTOYTOJIBHHKA, BBIITYKIOTO MHOTOYrOJIbHUKA; [IpaBuibHbIe
MHOTOYroJibHUK. [IpaBuiibHbIE MHOTOYTOJIbHUKHU. J{naroHanu; Qopmyina Juid HaXOKJIEHHUS] CYMMBbI YIJIOB
MHOTOYroJibHUKH. CyMMa YIioB BBIIYKJIOTO MHOTOYT'OJIbHUKA; YETHIPEXYrOJIbHUK
BBIIYKJIOTO MHOTOYTOJIbHUKA
YeThlpexyroJibHUK.

2. Pemenue 3amau 1 [ToHsiTHE MHOTOYTOJIEHUKA, BBIITYKJIOTO MHOTOYTOJIbHUKA; THaroHaIu; (GopMysia

JUIsL HAXOXKJEHHSI CYMMBbI YTJI0OB BBIITYKJIOTO MHOTOYTOJIBHUKA; YEThIPEXYTOJIbHUK

3. [TapamenorpaMM, €ro cBOKMCTBA U 1 [TapamienorpaMm; cBOMCTBA MapajuiesIorpaMma; IPU3HAKY [TapauiesIorpaMMa
MIPU3HAKU.

4, Teopema ®aneca. Pemenue 3agau 1 Teopema daneca

5. Tpanenus. 1 Tpaneuus; BUAbI TpANCLUU; CPEIHSS JIMHUS TPANICHHT

6. Pemenne 3aga4 Ha mpuMeHeHNe 1 CBoiicTBa paBHOOEIPEHHOM Tpamneuu
CBOMCTB paBHOOEIPEHHON Tparenuu

7. Pemrenue 3agau 1 Tpaneuus; BUAbI TpaNeWu; CPEAHSA JIUHHUS Tpanelurn; CBOMCTBa

paBHOOEPEHHON Tpaneuuu

8. [IpsiMOyronbHUK, €ro CBOMCTBA U 1 [IpAMOyTrobHUK; CBOMCTBA U MIPU3HAKH MTPSAMOYTOJIbHHUKA
MIPU3HAKU

9. Pom6. KBagpat u ux cBoiictBa u 1 PoMO0 1 kBajpaT; OCHOBHBIC CBOWCTBA M MPU3HAKU ATUX (PHUTyp, 00IIee U pa3auyuue
MIPU3HAKU JTaHHBIX QUryp

10. | Pemenue 3anau 1 Pom6 u kBaapaT; OCHOBHBIE CBOICTBA 3TUX (DUTYD, O0IIEe U pa3Inyie TaHHBIX

duryp

11. | OceBas u HeHTpalbHASI CUMMETPUHI 1 OceBas u 1IeHTpaIbHAs CHMMETPHH; IOCTPOCHHE (UTYPHI, CAMMETPUYHON

JTAHHOM OTHOCUTEJIBLHO OCHU U IIEHTPA CHMMETPUH
12. | O60061eHme 1Mo Teme 1 MHOroyrojibHUKH. BBIMYKITbIIT MHOTOYTOJIbHUK.
«HeThIpexyroJbHUKN» YersipexyroapHuk.Ilapannenorpamm, ero cBoiicTBa u
npusHaku. Tpanenus.PaBHoOenpennas Tpamnenus.
[IpsimoyronbHUK U ee cBoiicTBa. Pom6. KBanpar u ux cBoiictsa. OceBas u
LEHTpaJIbHAsi CHMMETPHHU.
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13. | KontposbHas pabota Ne 1 o teme 1 Bce ocHOBHBIE TOHSATHS TEMBI
«HeThIpexyroJIbHUKNI»

14. | AHanu3 KOHTPOJBHOU pabOTHI. 1 [Ipoananu3upoBaTh KOHTPOJIBHYIO paboTy. [Ipon3BecTn KOPPEKIHIO 3HAHUHN 1
Pabora Hag ommbKamu YMEHUH.

Tewma 2. [Imomane (14 gacos)

15. | [Imomaap MHOTOYTOJTbHUKA. 1 [TonsiTue momaau miiockux Guryp. PaBHOCOCTaBIIEHHBIE U PABHOBEJIMKHE
PaBHOCOCTaBIICHHBIE U ¢urypsl. [loHsTHE MIOIIa1b MHOTOYTOJIBHUKA; POPMYIIa ISl HAXOXKICHUS CYyMMBI
paBHOBenukue ¢purypsl. [Inomanp YTJI0B BBITYKJIOTO MHOTOYTOJIbHHKA; (hOpMYyJia TUIOIIAIU MPSIMOYTOIbHUKA;
MPSIMOYTOJIbHUKA MOHSITHE PABHOBEIUKUX (QUTYpP MPU PEIICHUU 3a]1a4

16. | Pemenwne 3amau 1 dopmyrna 711 HAXOXKIEHUS CYMMBI YTJIOB BBIITYKJIOTO MHOTOYTOJIBHUKA; (popMyIia
TJIOIAU TTPSIMOYTOJILHUKA; TTOHSATHE PABHOBEIMKUX (DUTYp MPHU PEIICHUH 33724

17. | IInomaaes napamienorpamma 1 dopmyia WIOLAIM MapajyiesorpaMma

18. | Pemenue 3agau 1 dopmysia MIoAaM napajiesorpaMma

19. | [Imomanp TpeyroybHUKA 1 dopmyiia MIOLIAINA TPEYTrOJbHUKA

20. | Pemenue 3amau 1 dopmyiia IIOANA TPEYTrOJbHUKA

21. | Ilnomans Tpaneuuu 1 dopmyinia MIOMAIN TPANICIIUU

22. | Pemenue 3amau 1 dopmyisia IONAIM TPANCU

23. | Teopema ITudaropa 1 Teopema [Tudaropa

24. | Pelienue 3a1a4 Ha MPUMEHEHUE 1 Teopema [Iudaropa, Teopema, oopatHas Teopeme [Tudaropa;
teopemsl [ludaropa

25. | Pemenue 3amau 1 Teopema [ludaropa, Teopema, obpatnast reopeme Iudaropa;

26. | O6o6menue no teme «Ilnomanb» 1 [TonsiTHE MIIOIAAL MHOTOYTOJIbHUKA; (POpMYIIa JUIsl HAXOKICHHS CYMMBI YTJIOB
BBIITYKJIOTO MHOTOYTOJIbHHUKA; POpMYyJIa IIIOIIAIN NPSIMOYTOJIbHIKA; TIOHATHE
paBHOBENUKHX GUTYp MIPH pEIICHUH 3a1a4; (GopMyria MIomaau
napasuienorpamma; (popmysna miomaal TpeyroabHuKa; GopMyna MIoIaan
Tpaneuuu; Teopema Iludaropa, Teopema, obparnas reopeme [ludaropa

27. | KontponbHas pabota Ne 2 o Teme 1 [TonsiTHE MIIOAAh MHOTOYTOJIEHUKA; (POpMYIIa JUTsl HAXOKICHHS CYMMBI YTJIOB

«I[Imomanpy»

BBIITYKJIOTO MHOTI'OYT'OJIbHHUKA, (bOpMyJ'Ia Jiomaaun npsaMoOyroJibHUKa, OHATHUC
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PaBHOBEIHMKUX (UTYp MPH PEIIeHUH 3a1a4; GopMyJa Mo u
napaenorpaMma; popmyra IIoaal TPEyroJbHuKa; GopMyna IIIoaIu
tpanenun;, Teopema [Tudaropa, reopema, obpatnas reopeme [Tudaropa;

28.

AHanu3 KOHTPOJIbHOM pabOTHI.
Pabora Hag ommbKamu

IIpoananu3upoBaTh KOHTPOJIbHYIO paboTy. [IponsBecTn KOppeKIUIO 3HAaHUI U
YMCHHH.

Tewma 3. [Togo6ubie TpeyroapHuku (19 yacos)

29. | Onpenenennie moa00HBIX [TonsiTe MOAOOHBIX TPEYTrOJIHLHUKOB; MPOTIOPIIMOHATIEHBIX OTPE3KOB; TeopeMa 00
TPEYrOJIHLHUKOB OTHOIIICHUH TIJIOMIAJIEH TT0J0OHBIX TPEYTOJIbHUKOB.

30. | CoOTHOIIEHHE MEXKTY TUIOMIAASIMHU [TonsiTre MOAOOHBIX TPEYTrOJIHLHIUKOB; MMPOTIOPIIMOHAIEHBIX OTPE3KOB; TeopeMa 00
MOJOOHBIX TPEYrOJIbHUKOB. Pemenne OTHOIIICHUH TIIOMIAJIEH TT0T0OHBIX TPEYTOJIbHUKOB.
3aj1a4

31. | [lepBbrit mpu3HAaK MO00MS 1 mpusHak moao0us;
TPEYTrOJIHLHUKOB

32. | Pemenue 3amaq 1 mpu3HaK MoA00MS; MPUMEHEHUE €T0 MPU PEIICHUH 3aad.

33. | Bropoii npu3Hak moaoous 2 mpu3HaK MoA00us;
TPEYroJbHUKOB

34. | Pemenue 3a1a4 2 mpu3HaK MoA00us; MPUMEHEHHE €r0 MPY PEIICHUH 3a1a49

35. | Tperuit npu3HaK moao0ous 3 mpu3HaK MoA00us;
TPEYroJbHUKOB

36. | Pemenue 3anau 3 mpu3HaK 1o100Msl; IPUMEHEHHE €ro MPU PEIICHUH 3a/1au.

37. | O6o6menue no teme «IlonobubIe [TonsiTre MOAOOHBIX TPEYTOIBLHUKOB; TPONOPIUOHATIBHBIX OTPE3KOB; TEOpemMa 00
TPEYrOJIBbHUKI» OTHOIICHHH IUIOMIa/Iel TOJOOHBIX TPEYroJIbHHUKOB. 1,2,3 nmpu3Haku no1oous

TPEYrOJIbHUKOB

38. | Kontpoisbnas padota Ne 3 o teme [TonsiTHE MOAOOHBIX TPEYTOJLHUKOB; IPOMOPIUOHATBHBIX OTPE3KOB; TEOpemMa 00

«[TogoGHBIE TPEYTOTBHUKIY OTHOIICHHH TUIOMIa/Iel TOJOOHBIX TPEYroJIbHHUKOB. 1,2,3 npu3Haku no1oous
TPEYrOJIbHUKOB

39. | AHanu3 KOHTPOJIBHOU PabOTHI. [Ipoananu3upoBaTh KOHTPOJIbHYIO paboTy. [Ipon3BecTu KOPPEKIUIO 3HAHUN U
PaGota Hajg ommbOkaMu YMEHUH.

40. | CpenHss TUHUS TPEYroJbHUKA. Cpennsist TMHUA TPEYroJIbHUKA; TPONOPIUOHAIBHBIE OTPE3KU B MPSMOYTOJIHBHOM

HpI/IMeHeHI/Ie IMPU3HAKOB HO)IO6I/I$I K
AO0Ka3aTCJIbCTBY TCOPEM U PCHICHUTIO
3agaq

TPEYTOJIbHUKE.
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41. | Pemenue 3amau [IpakTryeckue NpUIOKEHHUS OJOOHBIX TPEYTOJBHUKOB; 110100M€ MPOU3BOIBHBIX

¢buryp; pemieHue 3a1a4 Ha IOCTPOCHUE.

42. | CooTHOILIEHUS MEXIAY CTOPOHAMHU U [ToHATHS CUHYC, KOCHHYC, TAHT€HC OCTPOrO yria IPsIMOYIOJIBHOIO
yriamu IpsiIMOYrOJIbHOTO TPEYTroJbHUKA, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.

TpeyrojpHuka. CuHyc, KOCUHYC U
TaHI'€HC OCTPOro yria
MPSIMOYTOJIBHOTO TPEYrOJIbHUKA.
OCHOBHO€ TPUTOHOMETPUYECKOE
TOXKJIECTBO.

43. | Pemenue 3a1a4 Ha IPUMEHEHNE 3HaueHusi CHHYyca, KOCHHYyca U TaHrenca yrioB 30°, 45°, 60°. ®opmyisl,
TPUTOHOMETPUYECKUX TOXKIECTB. CBA3BIBAIOIIINE CUHYC, KOCUHYC, TAHI'€HC, OJIHOTO U TOTO K€ yIJIa.

@opMyIIbl, CBA3BIBAIOLINE CUHYC,
KOCHHYC, TAHT€HC, OJTHOTO U TOTO e
yria.

44. | Pemenue 3ana4y. KomOuHMpOBaHHBIN 3Ha4YeHMs] CUHYC, KOCHHYC, TaHTeHC yrioB 30°, 45°, 60°; HayuuTs pemars 3a1auH,
YpOK PUMEHSISI 3TU 3HAHUSL.

45. | O6o6menue o reme «Ilomo6HBIC Cpennsist TUHUS TPEYroJIbHUKA; TPOTIOPIITMOHAIBHBIC OTPE3KU B MPSMOYTOJIHHOM
TpeyroibHUKU. COOTHOIIEHUS TpeyroyibHuke. [IoHATHS CHHYCa, KOCMHYCa U TAHI'€HCA OCTPOTo yria
MEX]ly CTOPOHAMH U YIiIaMH IPSMOYTOJIBHOTO TPEYTOJIbHUKA, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
MPSAMOYTOJILHOTO TPEYT OJIbHUKA 3HayeHusl CUHyca, KOCUHYca, TaHrenca yrioB 30°, 45°, 60°.

46. | KontposbHas padota Ne 4 o reme CpenHsist TMHUS TPEYroJIbHUKA; IPONOPLUOHAIBHBIE OTPE3KU B MIPSIMOYTOJILHOM
«ITotoOHBIE TPEYrOJIBHUKH. TpeyroyibHuke. [ToHsATHS CUHYCa, KOCHHYCa,TaHI'€HCa OCTPOTo yria
CoOTHOLIEHUS MKy CTOPOHAMHU U IPSMOYTOJIBHOTO TPEYTOJIbHUKA, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
yIJIaMu NPSAMOYTOJIbHOTO 3HayeHusl CUHyca, KOCUHYca, TaHreHca yrioB 30°, 45°, 60°
TPEYrOJIbHUKAY

47. | AHaiu3 KOHTPOJILHON PabOTHI. [Ipoananu3upoBaTh KOHTPOJIBHYIO paboTy. [Ipon3BecTu KOppeKIHIO 3HAaHUH U

Pabora Hax ommOkamMu

YMEHUH.

Tema 4. OxpyxxHoCTb (17 yacoB)

48. | B3zaumHOe pacrnosioKeHue npsmMoun u KacarenbHast 1 cexymias K OKpY>KHOCTH, UX CBOHCTBa, Cllydyal B3aMHOTO
OKPY’KHOCTH, JIBYX OKPY>KHOCTEH. pacIoJIOKEHUs IPSIMON U OKPYKHOCTH, ABYX OKPY>KHOCTEM.
KacarenbHas u cekymas K
OKPY>KHOCTH, UX CBOMCTBA U
MIPU3HAKH
49. | Pemenue 3anau KacarenbHasi K OKpY’KHOCTH; ClIydal B3aMMHOT'O PacoJIOKEHUS NPSIMON U
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OKPY>KHOCTH.

50. | LlenTpanbHble U BIMCAHHBIE YIJIbL. I'panycHas mepa ayru OKpyKHOCTHU; HUEHTpPaIbHbIE U BIMCAHHBIE YIJIBI.
BenuunHa BnMcanHoro yria. Benuuuna BnucanHoro yria.

51. | I'panycHas Mmepa yriia, COOTBETCTBHE I'panycHas mepa Aayru OKpyKHOCTHU; HEHTpPaIbHbIE W BIMCAHHBIE YIJIBI.
MEXAY BEJIMYUHON EHTPAJIbHOIO Benuuuna BnucanHoro yria. I'paagycHas Mepa yriia, COOTBETCTBHE MEXY
yria v JUIMHON JYTH OKPYKHOCTH. BEJIMYMHON LIEHTPAJIILHOTO YIJIa U JJIUHOU JYI'M OKPYKHOCTH.

Pemrenne 3anau.

52. | Pemenue 3a1a4 Ha IpUMEHEHUE LenTpanpHble U BOUCaHHbIE YIibl. BenmuunHa BIMCaHHOTO yria.
TEOPEMBI O BIIUCAHHOM YTJIe

53. | Pemenue 3anau [leHTpanpHble W BOUCAHHbBIE YIJIbI

54. | Yetslpe 3ameyaTenbHble TOUKU 3ameuaTellbHbIE TOUKU TPEYroJibHUKa. Teopema o cepeAMHHOM NEePIEeHIUKYJIspeE,
TpeyroyibHuKa. CBOMCTBA BBICOTAaX TPEYrOJIbHUKA; CBOMCTBA OMCCEKTPHUCHI yIiIa.

OMICCEKTPUCHI YIJIa U CEPEAMHHOTO
MEPIEeHIUKYIIApa K OTPE3KY.
TpeyronbHuk. Beicora, Meauana,
OmcceKkTpuca.
55. | Pemenne 3amau TeopeMa o0 cepeIMHHOM MEPNEHAUKYISIPE, BEICOTAX TPEYrOJIbHUKA; CBOMCTBA
OuccekTpucsl yria. [lokaszaTh npuMeHeHHEe Ha IPAKTHKE.

56. | BriucanHast OKpy»KHOCTb. Brincannast Okpy>KHOCTB; TeopemMa 00 OKpYXHOCTH, BIUCAHHOW B TPEYTrOJIbHHUK.
OKpyXHOCTbh, BOUCAaHHAs B OnrcaHHbIe MHOTOYTOJIbHUKH, TPABUIIbHBIE MHOTOYTOJIbHUKH.

TPEYroJbHUK.
OnrcaHHbIE MHOTOYTOJIbHUKH,
MIPaBUJILHBIE MHOTOYTOJIbHUKH.

57. | Pemienue 3anau Brincannast OKpy>KHOCTB; TeOpemMa 00 OKPYKHOCTH, BIIUCAHHON B TPEYTrOJIbHHUK.

58. | OnucanHas OKPY>KHOCTb. OrnucanHasi OKpYKHOCTb; TeOpeMa 00 OKPY>KHOCTH, OITMCAHHON OKOJIO
OKpy»XHOCTb, OITUCAHHAs OKOJIO TpEyroJbHUKA. BiicaHHbIE MHOTOYTOJIbHUKH, MPaBUIIbHBIE MHOTOYT'OJIbHUKH.
TPEYroJbHUKA.

Bnucannbie MHOTOYTOJIBHUKH,
MIPaBUJIbHBIE MHOTOYTOJIbHUKH.
59. | Pemenue 3anau OnucanHas OKPY)KHOCTb; TeopeMa 00 OKPYKHOCTH, OTIMCAHHOH OKOJIO
TPEYroJIbHUKA.
60. | Pemenue 3amau 1o reMe BrrcanHas okpyXHOCTB; TeopeMa 00 OKPY>KHOCTH, BIIMCAHHOU B TPEYTOJIbHUK;

«OKpPYKHOCTb»

OINMCaHHAasl OKPYKHOCTh; TeOpeMa 00 OKPY>KHOCTH, OITMCAHHOM OKOJIO
TPEYTOJIbHUKA.
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61. | Pemenue 3anau 1 Brincannas oKpy>KHOCTb; TeOpeMa 00 OKPY>KHOCTH, BIHCAHHOW B TPEYT OJIbHUK;
OTIMCaHHAs OKPYKHOCTB; TeOpeMa 00 OKPY>KHOCTH, OITUCAHHOM OKOJIO
TPEYTrOJIbHUKA.
62. | O606menue mo reme «OKPYKHOCTH 1 Kacarenbnast k okpyxHocTH; ['pagycHass Mepa Iyr'M OKpYKHOCTH; LIEHTpaJIbHbIE
Y BIIMCAHHbBIE YIJIbl; IEHTPAJIbHbBIE U BIUCAHHBIE YTJIbl; TEOPEMA O CEPEIMHHOM
NEPIEHIUKYIISPE, BBICOTAX TPEYroJIbHUKA; CBOMCTBA OMCCEKTPHUCHI YIIIa;
BIIMCAHHAsl OKPYKHOCTh; TEOpEMa 00 OKPY>KHOCTH, BIMCAHHOMN B TPEYTr'OJIbHUK;
OTMCaHHasl OKPYKHOCTh; TeOpeMa 00 OKPYKHOCTH, OTIMCAHHOM 0KOJIO
TPEYroJbHUKA.
63. | KontposbHas padota Ne 5 o teme 1 KacarenbHast k okpyxxHocTH; ['pagycHas Mepa Ayrd OKPYKHOCTH; HEHTpaIbHbIE
«OKpYKHOCTb» U BIIMCAHHbBIE YIJIbl; IEHTPAJIbHbBIE U BIIMCAHHBIE YIJIbI; TEOPEMA O CEPEINHHOM
NEePIEeHIUKYISPE, BICOTAX TPEYroJIbHUKA; CBOMCTBA OUCCEKTPHUCHI YIIIa;
BIIMCAaHHAs OKPY>KHOCTh; TeOpeMa 00 OKPY>KHOCTH, BIMCAHHOMN B TPEYrOJIbHUK;
OTIMICaHHasl OKPYKHOCTh; TeOpeMa 00 OKPYKHOCTH, OTIUCAHHOM OKOJIO
TPEYroJbHUKA.
64. | AHanu3 KOHTPOJIBHON PabOTHI. 1 [Ipoananu3upoBaTh KOHTPOJIbHYIO paboTy. [Ipon3BecTu KOppeKIUIO 3HAHUN 1
Pabora Hazx ommOkaMu YMEHUH.
Tewma 5. IloBTopenue (4 yaca)
65. | [ToBTopenue no teme «IlogoOHBIC 1 O0600IMHUTh U CHCTEMATHU3UPOBATH COJIEPIKAHUS TI0 JAHHBIM TEMaM.
TpeyroiapHuku. [lnomansy
66. | UroroBas 1MarHoCTUKa 1 OCHOBHbBIE IOHATHS Kypca
67. | AHanu3 KOHTPOJBHOUW paboOTHI. 1 [Ipoananu3upoBaTh KOHTPOJIBHYIO padoTy. [Ipou3BecTn KOPPEKIHMIO 3HAHUH U
PaboTa Hax ommoOkamu. YMEHUH.
68. | IloBTOpenue mo treme 1 O600ImHUTh U CUCTEMATU3UPOBATH 3HAHUS 110 JAHHBIM TEMaM.
«COOTHOIIIEHUS] MEX]Ty CTOPOHAMH U
yriIaMH MPSMOYTOJIBHOTO
TpeyroiapHuka. OKpyKHOCTb)»
9xnacc—68 yacoB (U3 pacyera 2 yaca B HEJIEIIO)
Ne n/nn Tema, pasgen, ypok Komnuectso OCHOBHBIE AJIEMEHTHI COJIepKaHMs 00pa30BaHUs

4aCoOB
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Tema 1. Bexrops! (8 yacoB)

1. [TonaTHe BekTOpA. BexTops! (Hauano, KOHel BEKTOpa), HyJIEBOI BEKTOP ,KOJJIMHEAPHbIE BEKTOPBI,
COHAIIPaBJICHHBIE, IPOTUBOIIOJIOKHO HAIIPaBJICHHBIE
2. PaBeHCTBO BEKTOPOB. PaBenctBo BekTopoB. OTK/Ia/IbIBAHUE BEKTOPA OT JAHHOMN TOUKHU.
OTknaznpIBaHUE BEKTOpPA OT JAHHOMN
TOYKH.
3. CymMma IByX BEKTOPOB. 3aKOHBI CymMa 1ByX BEKTOPOB. 3aKOHBI CI0kKEeHHs BeKTOopoB. [IpaBuio
CJI0KeHHUs BEKTOpoB. [IpaBuiio napajuieaorpamma.
IapajuIeIorpaMMma.
4. CymMa HECKOJIBKUX BEKTOPOB. CymMa HECKOJIBKMX BEKTOPOB.
5. Brruntanue BEKTOpOB. [Tonsatne BexTopa, NEMCTBUS HAJl BEKTOpaMH BeruntaHue BEKTOPOB.
6. [IpounsBeneHne BEKTOpa HA YUCIIO. [TonsaTne BexTOopa, NEMCTBUS HAJl BEKTOPAMH YMHOKEHHE BEKTOPA HA YNCIIO
BEKTOPOB
7. [IpuMeHeHne BEKTOPOB K PEMIEHUIO Bexkropsl
3a/1a4.
8. CpenHsist TMHUS Tpanenuu CpenHell TMHUU Tpanenuu

Tewma 2. Merton koopauHat (10 acoB)

9. Pasnoxxenue BexkTopa 1o AByMm OcCHOBHBIE IOHATUS, KOOPJAUHATHI BEKTOPA, PACCTOSIHUE MEXAY TOUKAMMU.
HEKOJUJIMHEAPHBIM BEKTOPAM HekosmmHeapHbIM BEKTOpam

10. | KoopauHatbel BeKTOpa Koopaunatsl BekTopa

11. | CBa3p Mexay KOOpAMHATAMHU @opMyInbl KOOPAUHAT BEKTOPA Ye€pe3 KOOPAMHATHI €r0 KOHIA U Havalla, JUIMHbI
BEKTOPA U KOOPAUHATAMMU €TO BEKTOPA U PACCTOSIHUS MEXAY ABYMsI €r0 TOUKaMU
Hayajia 1 KOHIIa.

12. | IIpocreiimme 3ajaur B KOOpAUHATAX. @opmMyInbl KOOPAUHAT BEKTOPA Ye€pe3 KOOPAUHATHI €r0 KOHLA U Havaa,
KOOPJAMHAT CEpEAUHBI OTPE3KA, [UTMHBI BEKTOPA U PACCTOSIHUS MEXKIY ABYMsI €r0
toukaMu. PaccrosiHue Mex 1ty ToukaMu. PacctosiHue OT TOYKH 0 NPSMOM.

13. | YpaBHEHME JIMHUU HA MIJIOCKOCTH. VYpaBHenus Guryp.YpaBHeHHE OKPYKHOCTH

YpaBHEHHE OKPY)KHOCTH
14. | YpaBHeHue npsimoit YpaBHenus Guryp.YpaBHeHUE MPSMOA
15. | B3aumHoOe pacrnosioxeHue AByxX B3anmHoe pacnosioxkeHue AByX OKpyx HOCTeH. KoHIIeHTpruecKkue OKpyKHOCTH

OKPY)KHOCTEHN
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16. | Pemenue 3anau 1 Koopaunatsl BekTOpa

17. | Pemienue 3a1au 1 Koopannatel BekTopa

18. | KontpomasHas padorta Nel "Bektopsl. OCHOBHBIE TIOHSTHS TEMBI
Meron koopauHaTt"

Tema 3. CooTHOLIEHUS MEKy CTOPOHAMHU U yIilaMu TpeyroybHuKa. CkanspHoe npousBeaeHrne BeKTopos (11 yacos)
19. | Cunyc, KOCUHYC, TAHT€HC 1 Tpuronomerpudeckne GyHKIIMU OCTPOTO yIiia B IPSMOYTOJIEHOM
TpeyrojabHuke.CHHYC, KOCUHYC, TAHT€HC

20. | OCHOBHOE TPUTOHOMETPUYECKOE 1 OCHOBHO€ TPUTOHOMETPUYECKOE TOXKJIECTBO. POPMYJIbl IPUBEACHUS
TOXJ1eCTBO. DOPMYIIBI IPUBECHHUS

21. | ®opmynbl A BBIYUCTICHUS 1 @opMyIIbI ISl BBIYUCIEHUS KOOPAVHAT TOYKU
KOOPJMHAT TOUYKH

22. | Teopema 0 oMM TPEYTOJIbHHUKA 1 Tpuronomerpuueckue GyHKIIMH OCTPOTO YIiia B MPSIMOYTOJIbHOMTPEYT OJIbHUKE,

dbopmyna mIonaan TpeyrojabHUKa

23. | Teopema CUHYCOB 1 Teopemsl cHHYCOB

24. | TeopeMa KOCUHYCOB 1 TeopeMbl KOCHHYCOB

25. | Pemenne TpeyroipbHUKOB 1 TeopeMbl CHHYCOB U KOCUHYCOB

26. | Yrox mexay BekTopamu. CkamsipHOE 1 VYrna Mex1y BEKTOpamu, CKaISIPHOE TPOU3BEACHUE BEKTOPOB
MIPOU3BE/ICHNE BEKTOPOB

27. | CkansipHo€ NpOU3BEICHUE B 1 CxkansipHO€ MPOU3BEICHUE BEKTOPOB
koopauHaTax. CBOICTBa CKaJISIPHOTO
MIPOU3BEACHUS BEKTOPOB

28. | Pemenue 3amau 1 CxkasnsipHO€ MPOU3BEICHUE BEKTOPOB

29. | KontpounbHas pabota Ne2 1 [IpoBepka 3HaHUM, yMEHUI U HaBBIKOB yJaluxcs 1no teMe «COOTHOUIEHUS MEXKTY
«COOTHOIIEHUS MEKy CTOPOHAMH U CTOPOHAMH U yIJIaMU TpeyrojbHuKa. CKaJIsipHOE NPOU3BEICHIE BEKTOPOB)
yriamu Tpeyrojibauka. CkanspHoe
MIPOU3BEACHNUE BEKTOPOB»

Tema 4. JlnMHa OKpYXKHOCTH U TUIONIaAb Kpyra (12 yacos)
30. | IIpaBUIBHBI MHOTOYTOJIBHUK. 1 [IpaBunbHBIN MHOTOYTrOIbHUK. OKPYKHOCTB, OITMCAHHAs OKOJIO IIPABUIILHOTO

OKPY)KHOCTB, OITMCaHHas OKOJIO

MHOT'OYT'OJIbHUKA
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IMpaBHUJIbHOI'O MHOTOYT'OJIbHUKA

31. | OKkpyXHOCTb, BIIUCAHHAs B [IpaBuibHBIA MHOTOYTrobHUK. OKPYKHOCTB, OIMCaHHAs! OKOJIO IIPaBUJIBHOTO
IIpaBUJIbHBII MHOTOYTOJIbHUK MHOT'OYTOJIbHUKA

32. | ®opmynbl AJis BBIYUCICHUS [IpaBunbHbBIN MHOTOYrobHUK. OKPY>KHOCTb, OITMCAHHAsI OKOJIO IIPABUIILHOTO
IJIOLIA/IM [TPaBUIIBHOTO MHOTOYTOJIbHUKA
MHOTOYI'OJIbHUKA, €T0 CTOPOHBI U
paauyca BOMCAHHON OKPYKHOCTH

33. | IlocTpoeHune npaBUIbHBIX [IpaBriIBHBIN MHOTOYrOJIBHUK. [I0CTpOEHNE TPaBUIBHBIX MHOTOYTOJIbHUKOB
MHOTOYT'OJIbHUKOB.

34. | JInuHa OKpY>KHOCTH. JlnHa OKpYKHOCTH, IJIMHA AYT'H, KPYTOBOM CEKTOp, KPYrOBOM CErMEHT

35. | Ilnomane kpyra. [Inomanp JInvHa OKpY>KHOCTH, JIUTMHA TYTH, KPYTOBOM CEKTOp, KPYrOBOM CErMEHT
KpYroBOTO CEKTOpa.

36. | Pemenue 3anau o reme «/{nmHa JnvHa OKpyKHOCTH, JUTMHA JIyTH,
OKPY>XXHOCTH>»

37. | Pemenue 3amau o teme «llmomans [Tmomane kpyra, , KpyroBoi CEKTOp, KpyroBOM CErMEHT, MJIOMIaAb KPyrOBOro
Kpyra» CeKTopa

38. | Pemenue 3amad no teme JlnmuHa OKpYXHOCTH, IJIMHA TYTH, KPYTOBOW CEKTOP, KPYrOBOW CETMEHT
«OKpYKHOCTb, BIINCAHHAS B
MIPABUJIbHBI MHOTOYTOJIbHUK»

39. | Pewenue 3aga4 rno reme JlnHa OKpY»XKHOCTH, IJIMHA TYTH, KPYTOBOM CEKTOpP, KPYrOBOM CErMEHT
«OKpYKHOCTb, OIIMCaHHAs1 OKOJIO
MIPAaBUJILHOTO MHOTOYTOJIbHUKA.

40. | Pemenue 3aaay no treme «PopMyIibl JnmuHa OKpyXHOCTH, JIJTMHA JTYTU, KPYTOBOW CEKTOP, KPYrOBOM CETMEHT
JUISl BBIYUCIICHUS TIJI01 A1
MPaBUIILHOTO MHOTOYTOJIbHUKA, €T0
CTOPOHBI U paJlyca BIMCAHHO

41. | Kontponbnas padorta Ne3 «Jlnuna [IpoBepka 3HaHUM, YMEHUI U HaBBIKOB YYaIIUXCS 110 TeMeE «/{JIMHa OKpYKHOCTH U

OKPY)XHOCTH U IJIOMAJIb KPpyra»

IJjiomajab Kpyra»

Tewma 5. JIBmwkenus (8 yacoB)

42.

OTtoOpakeHune TIOCKOCTH Ha cels

I[BI/I)KGHI/IH miockoct. OceBas u HCHTpaJIbHAsA CUMMCTPUA

43.

IloHsaTHE OBMKEHUS

I[BI/I)KCHI/IH IIIIOCKOCTH
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44. | Pemenue 3a1a4 1 JIBrmxenus minockoctu. OceBasi M IEHTpaJIbHAsl CUMMETPUS
45. | IlapamienbHbli IEPEHOC 1 [TapasnnenbHblil nepeHoc
46. | IloBopor 1 [ToBopoT, yromn nosopota
47. | Pemenue 3amau 1 IToBopoTa, yroa noBopora, napauiebHOTO MEPEHOC
48. | Pemenue 3amau 1 [ToBopoTa, yron noBopora, napajuieJIbHOrO MEPEHOC
49. | KontponbHas padoTa Ne4 1 [IpoBepka 3HaHMI, yMEHUI U HABBIKOB y4yallMXcs 10 TeMe «/[BruxeHus»
«JIBHKEHUS
Tema 6. HauanbHble cBeieHus u3 crepeomerput (10 yaco)
50. | Ilpeamer crepeoMeTpHH. 9 MHororpanHuk. MHOTOIpaHHMK U €r0 2IeMeHThl. Ha3zBaHuss MHOIOrpaHHUKOB ¢
MHororpaHHuk Pa3HBIM MOJIOXKEHUEM U KOJIMYECTBOM I'paHeH.
[Ipenmer ctepeomeTpun. I'eomeTpuueckue Tena U HOBEPXHOCTH
51. | Ilpuzma 1 MHororpannuk ['eomeTprueckne moCTpOSHU sl MIUTFOCTPALIMHI CBOMCTB
reoMerpruueckux puryp.HCTpyMEHTBI /Ui MOCTPOSHUINA: LIMPKYJIb, JINHENKA,
yroasHuK.I Ipusma
52. | [Mapannenenunen. O6bem Tena. 1 [Tapamnenenumiena u ero cBoMCTBa
CaolicTBa IPSAMOYTOJIBLHOTO
napauleJenunena
53. | [lupamuna 1 [Tupamuga ['eomeTpuyeckre NOCTPOCHUS ISl MILUTFOCTPAIlMA CBOMCTB
reomeTpudeckux puryp.MHCTpyMEHTHI 17151 TOCTPOSHUMN: IUPKYJIb, JIMHEHKA,
YTOJIbHUK.
54. | Humusmp 1 Tena v MOBEpXHOCTH BpallleHUsI TUIUHAP ['eomeTprudeckue NoCTPOCHUS ISt
WIITIOCTPALMK CBOMCTB T€OMETPUUYECKUX (PUTYD.
MHCTpYMEHTBI )1 NIOCTPOCHUM: HUPKYJIb, INHEHKA, YTOJIbHUK.
55. | Konyc 1 Konyca ['eoMerpruueckue nocTpoeHust A WILTIOCTPAI[UK CBOCTB
reomeTpudeckux puryp.MIHCTpyMeHTHI AJ1s MOCTPOEHUI: LIUPKYIlb, TUHENKA,
YTOJIbHUK.
56. | Cdepa u map 1 Cdepsr u map ['eomeTpruyeckue NOCTPOSHUS A MILTIOCTPALUK CBOMCTB
reomeTpudeckux puryp.VIHCTpyMeHTHI AJ1s MOCTPOEHUI: IUPKYIlb, TUHENKA,
YTOJIbHUK.
57. | Pemenue 3anau 1 MHuororpanauk HazBaHus MHOTOTpaHHHMKOB C Pa3HbIM IOJIO)KEHUEM U

KOJINYECTBOM IpaHei. [lepBuuHbIe MpeacTaBieHus 0 nupaMue,
napasuienenunene, npusme, chepe, mape, MIIMHAPE, KOHYCE, UX dIIEMEHTaX U
IIPOCTEUIINX CBOVWCTBAX.
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38.

OO0 akcroMax IIaHUMETPUH

Axcuoma

59.

Hekortopsle cBeneHus 0 pa3BUTHH
Tr€OMETPUHU

OTalbl Pa3BUTHA TCOMCTPUN

Tewma 7. UtoroBoe nosropenue (9 yacos)

60. | Pemenue 3agau no reme «BekTopbi» Bexkrops! [loHsATHE BEKTOpA, AEUCTBUSA HAJl BEKTOPAMH, UCIIOJIb30BAHUE BEKTOPOB
B (husuke.
61. | Pemenue 3amau o reme Bexrtops [TonsiTie BekTopa, 1eicTBUS Hal BeKTopaMu. CKaJIIpHOE MTPOU3BEAECHNE
«CxansipHoe Ipou3BEICHHIE BEKTOPOB
BEKTOPOB»
62. | Pemenue 3anau o reme «/{nuna OKpyXHOCTb, KpYyT, X JIEMEHTHI U CBOICTBA./[JIMHA OKPYKHOCTH U IUIOIIA/b
OKPYXHOCTH W IUIOMIaAb KPYray kpyra. [Tonarue o muomnaau miockoi GUrypsl u ee cBoricTBax. Mismepenue
miomaael. EAMHUIBI n3MepeHust MIomau.
63. | UtoroBas KoHTpoJIbHAs paboTa [IpoBepka 3HaHUM, YMEHHI U HaBBIKOB YYaIIUXCA 10 TEMaM Kypca
64. | Pemenne 3a1a4 U3 OTKPHITOTO OaHKA Tpeyronpauku. Beicota, Mennana, OuCCEKTpuUca, CpeaHsIs JTUHUS TPEYrOJIbHHUKA.
oro PaBHOOEpEeHHBIN TPEYTOJIBHUK, €T0 CBOMCTBA U MTPU3HAKK. PaBHOCTOpOHHUI
65. | Pemenne 3a1a4 U3 OTKPHITOTO OaHKA TpeyroabHUK. [IpAMOYroibHBINA, OCTPOYrOJIbHBIN, TYIOYTOJIbHBIN TPEYTrOJIbHUKH.
oro Bueminue yriel TpeyrojipHuka. HepaBeHCTBO TpeyrojapHUKa.
66. | Perrenue 3am1a4 U3 OTKPHITOro OGaHKa Yerbipexyronsuuku. [lapamienorpamm, poM0, NpsMoOyroiabHHK, KBaapar,
orns Tparneuus, paBHoOeApeHHas Tpamnenus. CBOICTBa U MPU3HAKU NapajuieorpaMma,
67. | Pemenne 3a1a4 U3 OTKPHITOr0 OAaHKA pomOa, IpsAMOYTroIbHHKA, KBaJpara.
orn OKpyXHOCTb, KPYI', UX JIEMEHTBI U CBOMCTBA; LICHTPAJIbHbIE 1 BIMCAHHBIE YIJIbI.
68. Permienune 3aJa4y U3 OTKPBITOIO OaHKa KacarenpHas u CCKyIasd K OKPY>KHOCTH, UX cBolcTBa. BrimcanHble U onMcaHHbBIE

oro

OKPY>KHOCTH JJIs1 TPEYTOJIbBHUKOB, YETHIPEXYTOJIbHUKOB, IPABUIIbHBIX
MHOTOYTOJIbHUKOB.

CBolicTBa paBHBIX TPEYrOJbHUKOB. [IpU3HaKu paBeHCTBA TPEYrOJIbHUKOB.
[TonsaTue Bennuunsl. Jnuna. M3mepenue niaunbl. EqMHUIB H3MEpEHUS AJIUHBIL.
Bennuuna yria. I'pagycHas mepa yria.

[TonsiTue o momaau MWIoCcKol GUrypsl U ee cBoicTBax. M3mepeHue miomasien.
Enuaunnel usmepeHus miomaim.

[IpencraBnenue 06 o6beme u ero cBoiicTBax. M3mepenue oobema. EaunHuiibt
U3MepeHusi 00bEMOB.

126



Tpuronomerpudecknue GyHKIUU OCTPOTO yIiia B MPSIMOYTOJIBHOM TPEYTOJIbHUKE
Tpuronomerpudeckue GyHKIUHU TYIOTO yria. Beraucienne 3eMeHTOB
TPEYTOJIbHUKOB C UCIIOJIb30BAHUEM TPUTOHOMETPUYECKUX COOTHOILIEHUH.
@opMyIIbl IIIOLIAAN TPEYTOIbHUKA, TapaJlJIeiorpaMMa 1 €ro YaCTHBIX BUJIOB,
(GopMyJIbl JUIMHBI OKPYKHOCTH U IJIoLaau Kpyra. CpaBHEHHE U BBIUKCIEHNE
wiontanei. Teopema [Mudaropa. Teopema cunycoB. TeopeMa KOCUHYCOB.
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