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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEIO
o0miero o0Opa3zoBaHusl, TaK KaK 00€CIIEYUBAET BOZMOKHOCTh U3yUEHUS TUCIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH W MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OopMHUpyeMOe NpHU  HU3YYEHUU
0Oy4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKICHUM IPU PELICHUU I€OMETPUUYECKHUX
3aJa4y, YMEHHME BBIIBUIAaTb M OINPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIECHUM 33]1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

I{enb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE HHAMBHUIYAJIBHBIX CIIOCOOHOCTEW oOOyyarommxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeaMeTHON obnactu «MaTtematuka u
uHpopMaTrka»  yepe3  OOECIeUYeHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHEeLM(PHUUHBIX T€OMETPUHN, U HEOOXOAUMBIX JUIsl YCIIEIIHOTO MPO(hecCHOHATBHOTO
o0pa30BaHMsl, CBI3aHHOTO C UCMOJIb30BAaHUEM MATEMATUKU.

[IpnopuTeTHBIMM 3aJayaMu Kypca T'€OMETPUM Ha YIUIYyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacIIMpeHne MPEACTaBICHUS 0 TEOMETPUU KaK YaCTH MUPOBOW KYJBTYpbI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH UM U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIETO0 MUPA, 3HAHUE MMOHATHIHOTO aIapara no pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHe  yMEHHUS ~ BIAJCThb  OCHOBHBIMH  TOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMyn M yMEHHE HUX NPUMEHSTh, YMEHHMs JIOKa3bIBaTh TEOPEMbl U HAXOIUTh
HECTaHJapTHbHIE CIIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEKAX, MOJAECIAX U B PEATbHOM
MHpPE MHOIOTPAaHHMKHM M Tejla BpallCHUs, KOHCTPYHUPOBATh TI'€OMETPUUYECKHUE
MOJENH;

dbopMHpoBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHUS
MaTeMaTHYECKUX TEOpHil, (OopMHpOBaHME MOHMMAHUS POJM AKCMOMATUKHU TPHU
IIPOBEJCHNUN PACCYKIACHUM;

dbopMupoBaHHE yYMEHHS BIaJE€Thb METOJAaMHU JI0Ka3aTE€IbCTB M aJIrOPUTMOB
pelieHus, yMEHUS HUX IMPUMEHATH, NPOBOJMUTH JOKA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PELICHUs] CTEPEOMETPUUYECKUX 3a4a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMupoBaHHE TPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHMY MaTEMAaTUIECKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX ¥ TBOPYECKUX
CIIOCOOHOCTEM 00y4Yaronnxcs, MO3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YYEHUIO TEOMETPUH;

¢dopMupoBanre (yHKIIMOHATBHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI PaAClo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHITHH, OOBEKTOB W
3aKOHOMEPHOCTE B pealbHBIX >KMU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMi, HUCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAINH MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEP)KATCIBLHBIMU JIMHUAMH y49eOHOTO Kypca «['eoMeTpus» B
10-11 knmaccax sBisitorcs: «lIpsMble W MIIOCKOCTH B MPOCTPAHCTBEM,
«Muororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMU TEOMETPUHM Ha YIIIYOJIEHHOM ypOBHE OOYYCHHS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTeIbHBIM JIUHUSAM Y4eOHOro Kypca, a
dbopMHpoBaHUE  JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOydenus. ConepkaHue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOi padoueit
MPOrpaMMbl, paclpeNeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO TO3BOJISIET OPraHW30BaTh  OBJIAJICHUE
r€OMETPUUYCCKUMH MMOHATHSIMH M HABBIKAMH TMTOCJICIOBATEIBHO U IMTOCTYMATEIIBHO, C
COOJIIOJICHUEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBBbIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTABICHUN 00YJaIONUXCs, PACIIUPSSL U YTITyOJIss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexos K M3y4EeHUIO TEOMETPUHN Ha YIiIyOIEHHOM YPOBHE MO3BOJISAET:

co3maTh  ychmoBus i auddepeHumManuu  O0OydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOJaéHHoe
U3y4YeHHUE TEOMETPUH KaK COCTaBIISAIONICH yueOHoro npeameTa «MareMaTukay;

MOATOTOBUTH OOYYAIOIIMUXCA K TMPOAOKCHUIO H3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 podecCHoHATBHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomerpusi» Ha YriIyOJIEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 ygaca (3 gaca B Heaento), B 11 kmacce — 102
yaca (3 yaca B HEJIeJI0).



COJEPXKXAHUE OBYUEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpuu. Touka, IpsMas, ILIOCKOCT,
npoctpancTBo. IloHATHE 00 aKCMOMaTHYECKOM IOCTPOEHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajulelIbHble W CKpelMBarolmuecs npsmble. [Ipu3Hakm CKpemumBaromuxcs
npsAMbIX. [lapamuiebHOCT IPAMBIX U IJIOCKOCTEH B IIPOCTPAHCTBE: ITapajuIe/IbHbIC
IIPSAIMBIE B IPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUIEIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBAa NapajjIeNIbHOrO MpOeKTUpoBaHHs. WM3o00paxeHue
¢buryp B mapajuieNbHONW MPOEKUHMH. YTJbl C COHAMPABICHHBIMU CTOPOHAMH, YIOJI
MEXy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
NPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIe],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISIPHOCTD NPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, MPSAMBIC IMAPAJIICIbHBIE W IEPIECHIUKYJIAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYISAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
MIEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEM:  INPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
Iockocter. TeopeMa 0 TpEX NMEPIEHIUKYIApax.

VYriael B OpOCTPAHCTBE: YroJl MEXAY IMPSMOW M INIOCKOCTBIO, JIBYTPaHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'DaHHbIE YIJIbIL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB UM CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[lapannenenunen, NPAMOYTOJbHBIA — MAPAJUIEIENUIIE] W  €r0  CBOMCTBA.
Kparyaiimme nyTy Ha TIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: n-yronbHas mnupamuza,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPAaBHIbHAs TPEYrojibHas MNUpaMuia M MPaBUIbHBINA
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbrunucnenne 31€MEHTOB MHOTOTPAaHHMKOB: pEéOpa, JuaroHajv, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM W IOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMM, TeopeMa O OOKOBOW IOBEPXHOCTU NPSIMOM IPU3MBL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOM MHPaMUJIBI,
TeopemMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmMmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUss B IPAaBUJIBHOM MHOTOIPDAaHHHUKE: CHMMETpUS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpHUS IPABHIBHON
nUpamMubl.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyo. CBoOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTe KOMILTaHApHBIE BEKTOpBI. lIpH3HAaK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O Pa3jIOKEHUH BEKTOpa IO TPEM
HEKOMILIaHApHbIM ~ BekTopaM. IIpsiMmoyroinbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHATaMH TO4YEK. YTOJN MexXay BekTopamMu. CKaJasipHOE IPOU3BEICHUE
BEKTOPOB.

11 KVIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKas MOBEPXHOCTbD,
cepuueckas TOBEPXHOCTh, OOpasylomue TMoBepxHocTel. Tema BpaleHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
nrapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
IpSIMOYTOJIBHOTO Tapajienenumneaa M cienctsus u3 He€. OO0béM mpsaAMoON u
HAKJIOHHOM MPU3MBI, IWIMHAPA, MUPaMHUIbl 1 KOHyca. OOBEM mIapa U 1MapoBOTO
CerMEHTa.

KoMOuHanum Ten BpalieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, OINHCAHHAas OKoJo uuiauHapa. Ilepeceyenne cdepbl U 1mapa c
wiockocThlo. Kacanne mapa u chepsl miockocThio. [loHATHE MHOTOrpaHHUKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIUCAHHOW B MHOTOTPAaHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAAb chephl U e€¢ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpa3zoBanue momobusi, romoreTus. Pemienue 3amay Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUIUHIPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (mapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIINHY), CEYEHUS 111apa, METObI TOCTPOCHUS
CEYCHMU: METOJ CJIEAO0B, METOJ BHYTPEHHETO IPOEKTUPOBAHMS, METOL MEPEHOCA
CEKYIIIEH TTOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOrO yMHOXkEHUA. I[IpsMoyronbHas
cucTeMa KoopauHat B npoctpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopanHaTHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad.

JIBUKeHNs] B IPOCTPAHCTBE

JIBxenus mpoctpaHcTBa. OTtoOpakeHus. JIBMKeHUS M PaBEHCTBO (uUryp.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapauiebHBIA TEpPEeHoC,
LHEHTpaJIbHAsl CUMMETpPHS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INNIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE
CPEJHETI'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCH U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUNCKOM T'pa)kTaHCKOW UIECHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHIKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCHMCKON MaTEMaTUYECKOM LIKOJIBI,
WCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYrUX HAyKax, TEXHOJIOTHSX, cdepax
YKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTo Hapojaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEIAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIbHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMYHUBOTO OyAyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acrleKTaM pa3iu4yHbIX BUIOB HCKYCCTBA;

5) puzuveckoe BoCIMTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMAaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOro U 06e30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE MHUTAHHME, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKass aKTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON JEATEIBHOCTBIO;

6) TpyaoBO€E BOCIMTAHME:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMH, YMEHHE COBEpILIATh OCO3HAHHBIA BBIOOP
Oynymeid mnpodeccnr W Ppeann30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
TOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHUECKUX 3a/1a4 MAaTEMaTHIECKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB HA COCTOSHUE MPHUPOIHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa dKOJIOTHYECKUX MpoOaeM, OpUeHTaIuUs
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWM JUIsl penieHus 3aja4 B 00JacTu
OKpY’)Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKH ©W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JESITeNIbHOCTH, ITAaroB €€
pPa3BUTHST W 3HAYMMOCTH IS Pa3BUTHS IUBUIIM3AIMM, OBJAJCHUE S3BIKOM
MaTeMaTUKH ¥ MaTeMaTHYeCKOW KYJIbTypOH KakK CpPEACTBOM IO3HAHUS MHDA,
TOTOBHOCTh OCYIIECTBJISATh IPOCKTHYIO M HCCIEIOBATEILCKYIO JCSITEIBHOCTD
WHIWBUTyaJIEHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3zoBble ornueckue aAefcTBU:

BBISBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKU MaTEMaTHUYECKUX
OOBEKTOB, TIOHSTHUNA, OTHOIICHUN MEXAy TMOHATUSIMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  MPEOOpPa3OBLIBATH  CYXKICHMUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIC;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, MpejaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEY N,

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTALIUIO, IPUBOJUTH TPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHUS U BHIBOIBI;

BBIOMpaTh crnoco0 pemieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJIEJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUN WHCTPYMEHT TMO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MPOoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJNUTH CaMOCTOSITEIBHO CIUIAHWPOBAHHBIN 3KCIEPUMEHT, UCCIIEJOBaHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOAECHUSA, HCCIENOBAaHUS, OLIEHMBATb  JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOllecca, a TaKkKe BBIABUTATD
MPE/IIOIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBISBJIATH JeUUUTHl MHPOPMAIMH, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOMPOC | JUISI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATh MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOPMaLMIO, MPEICTaBIsATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpadUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBeEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMu  OOIIEHUs], SCHO, TOYHO, I'PaMOTHO BBIpaXkaTb CBOIO TOYKY 3pEHHUS B
YCTHBIX M INHACBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3aJauH,
KOMMEHTHUPOBATH MOJYYECHHBIN PE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAE€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJadyd, BBICKA3bIBaTh WJEW, HAICJICHHbIE Ha IOHUCK
pelIeHnsl, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuarnora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 33/1a4d, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaady
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanus:



COCTABJISATH ILJIaH, AJITOPUTM PEILICHUS 3a/1a4i, BRIOUPATh CIIOCOO pelIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHAIbHBIH HHTEJJIEKT:

BJIAaJE€Th  HABBIKAMU  I[IO3HABAaTEIbHOM  pediieKcCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JEUCTBUI U MBICIHMTEIBHBIX MPOLECCOB, UX PE3YJbTAaTOB, BIAJETh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEILICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JaHHbIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUIKEHUSI Pe3yNbTaToOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U WHAMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOU
NeSTEIbHOCTH, TUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThl, pacHpenensTh
BUJIbI pabOT, JIOTOBAapWBATHCS, OOCYXAAaTh TMPOIECC W Ppe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPYHNOBBIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3rOBbI€ IUTYPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JPYrMMH YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIMH MPOIYKT MO KPUTEPUAM, CHOPMYIHMPOBAHHBIM
YYaCTHHKaMU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K xonity 10 kiaacca oOyJaromuiicss HayduTCs:

e CBOOOZHO OTEpPUPOBATH OCHOBHBIMU TIOHSTHSIMH CTEPEOMETPHUH TIPHU
pEelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e IPUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEJCTBUS W3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1ay;

e KJTaCCU(UIIUPOBATh B3aUMHOE PACIOJOKEHHE TPSIMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEW B IPOCTPAHCTBE;

¢ CBOOOHO  OMEpUPOBATh TMOHSATHUSMH, CBS3aHHBIMA C yIrjaMd B
MPOCTPAHCTBE: MEXIY IMPSAMBIMH B NPOCTPAHCTBE, MEXKIY NPIMOU H
MJI0CKOCTBIO;

e CBOOOTHO OTIEPUPOBATH MOHATUSIMU, CBSI3aHHBIMU C MHOTOTPAaHHUKAMH,



¢ CBOOOJTHO pacrmo3HaBaThb OCHOBHBIE BHJABI MHOTOTPAaHHUKOB (TpU3Ma,
nupamuaa, NpsMOYTOJIbHBINA Napajuienenunen, Kyo);

e KJIacCU(UUIMPOBATH ~ MHOTOTPAHHHWKH,  BBIOMpass ~ OCHOBAaHHS IS
KJaccu(uKanuy;

¢CBOOOZIHO  ONEpUPOBaTH  IOHATUSAMH, CBA3AHHBIMH C  CEYCHHEM
MHOTOTPaHHHUKOB TJIOCKOCTHIO;

* BBITIOJIHATH NApaUIeTbHOE, IEHTPATbHOE U OPTOTOHATIBLHOE MTPOSKTUPOBAHHE
¢uryp Ha mIOCKOCTb, BHITOTHATH U300pakeHus: GUTyp Ha MIIOCKOCTH;

¢ CTPOUTH CEYEHUS MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMH, BBINOJIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYHCIIATH IJIOMIAAN TIOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma, MHUpaMua),
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIL;

e CBOOOJTHO OINEPUPOBATH MOHATHUSAMHU: CUMMETPHUSI B HPOCTPAHCTBE, LIEHTD,
OCb M IUIOCKOCTh CHUMMETPUHU, LEHTP, OCh M IUIOCKOCTh CHMMETPUU
durypsr;

¢ CBOOOJTHO ONEPUPOBATH MOHITHSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

* BBITIOJIHATH ACUCTBUSI HAJl BEKTOPAMU;

epelmIaTh 3aJayd Ha JO0Ka3aTelIbCTBO MAaTEMATUYECKUX OTHOLICHUH U
HaXO0XJICHWE TEOMETPUUYECKUX BEIMYUH, MPUMEHSS W3BECTHBIE METOIbI
IpU PELIEHUH MaTeMaTHYECKHUX 3a/ay MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e IPUMEHATh MNPOCTEHIINE TNPOrpaMMHBIE CPEICTBA U BJIEKTPOHHO-
KOMMYHHKAITIOHHBIE CHCTEMBI TP PEIICHUH CTEPEOMETPUIECKUX 3a/1ay;

e U3BJICKaTh, MPEOOPa3OBBHIBATh W HMHTEPIPETUPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yeprexax U pUCyHKax;

e IPUMEHATh  TOJIYYCHHbIE 3HAHMS HA TMPaKTUKE: CpaBHUBATh U
aHAIIM3UPOBATh peajbHBIC CUTYAIlUH, MPUMEHATh U3yUYEHHBIC MOHSATHS B
mporecce TMOWCKAa PeHIeHWs] MaTeMaTH4ecKd  chopMynupoBaHHON
npo6sieMbl, MOJEIMPOBATh pEAIbHbIE CUTyallUd Ha SA3bIKE T'€OMETPHH,
UCCJIEIOBaTh MOCTPOCHHBIE MOJEIU C MCIOJB30BAaHUEM T€OMETPUUECKUX
MOHATUNA W TEOpeM, ammapara anreOpbl, peliaTth MPaKTUYeCKUe 3a/1add,
CBSI3aHHBIE C HAXOXKJICHHEM T'€OMETPHUUECKUX BEJIMYHH;

e UMETh TpPEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTUS TEOMETPUH Kak
COCTaBHO 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kony 11 kiacca oOyyaronuiicss HAy4uTCs:



¢ CBOOOJTHO OIEPUPOBATH MOHSATUSMHU, CBA3AHHBIMH C IHJIMHIAPUYECKOM,
KOHHUYECKOW U CEepUuecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIy4CHHUS;

e OTIEPUPOBATH MOHSATUSAMH, CBSI3aHHBIMH C TEJIAMHU BPAILCHUS: LUUAIUHIPOM,
KOHYCOM, c(hepoii u mapowm;

e pacrmo3HaBaTh TeJa BpamieHus (IIIMHAP, KOHYC, cdepa U 1map) U OObICHSITDH
CHIO0COOBI MOTYYECHHsI TEJ BpaIlCHHS;

e KJIaCCU(UIIMPOBATh B3AUMHOE PACIOJIOKEHHE CPEPhI U MIOCKOCTH;

e BBIUHUCIISITh BEJIMYUHBI SJIEMEHTOB MHOTOTPAHHUKOB W TEJ BpAIICHUS,
O0OBEMBI U IUIONIAIM TOBEPXHOCTEH MHOTOIPAHHUKOB M TEJI BpalllCHHS,
T€OMETPUYECKHX TEJ C IPUMEHEHUEM (POPMYIT;

e CBOOOZHO OINEpPUPOBATH MOHATUSMH, CBA3AHHBIMH C KOMOWHALMSIMHU TEJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpaIlCHUS;

¢ BBIYUCIISITh COOTHOIICHHSI MEXKIY IUIOIIAIIMU MOBEPXHOCTEW U OOBEMaMuU
IMOTO0OHBIX TEN;

e 300paxkaTh HW3y4yaeMble (UTYPBI, BBIMOJIHATH (BBIHOCHBIC) TIJIOCKUE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHMSI TeJl BpaIllCHUS;

e U3BJIEKATh, WHTEPIPETHUPOBATH W MNpPeoOpa3oBbIBaTh HH(MOpMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEeACTaBICHHYIO Ha
yepTeKax U pUCYHKaX;

 CBOOOTHO ONEPUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE;

e BBIMOJIHSATH ONEpalliy HaJl BEKTOpaMu;

*33/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAMHAT;

e pEIIaTh TEOMETPUYECKHE 33Ja4M HA BBIUYMCIICHHUE YIJIOB MEXKY MPSIMBIMU U
IJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSHHUNA OT TOYKH JI0 IJIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOa MPU PEIICHHH;

¢ CBOOOZHO OMNEPUPOBATH TMOHATHUSIMH, CBSI3AHHBIMU C JIBHDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOKMCTBA JBUKCHUU;

¢ BBITMIOJHATh HM300paXEHUST MHOTOTPAHHUKOB W TeJ BpAlICHHUS MpHU
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;

e CTPOUTHh CEUYEHHSI MHOTOIPAHHUKOB W TEJ BPAILLCHHS: CEYEHUS LUIMHIpA
(mapanienbHO U MEPIEHIUKYISIPHO OCH), CEYEHUs KOHYca (ITapajuieibHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPILMHY), CEUEHUS I1apa;

* ICNIOJB30BATh METOJbl IOCTPOECHUS CEYEHUW: METOJA CJIEJ0B, METO[
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIIOCKOCTH;



e IOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHNUS,

o MPUMEHSTh TEOMETpHUECKHEe (aKThl IS PEHICHUS CTEPEOMETPUUCCKUX
3a/lay, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
NPUMEHEHUS 3a]laHbl B IBHOM U HESIBHOU dopme;

epellIaTh 3aJauyd HA JIOKA3aTEeIIbCTBO MATEMAaTHYECKHX OTHOLIEHUW H
Hax0XJICHUE TEOMETPUUECKUX BEIINYHUH;

e IPUMEHATH MPOTPAMMHBIE CPEJACTBA U SJIEKTPOHHO-KOMMYHUKAIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

e IPUMEHSATH MOJYYCHHBIE 3HAHUS HA MPAKTUKE: CPABHUBATh, AHATU3UPOBATH
U OLECHUBATh pEaJbHbIE CUTyalluH, MPUMEHSATHh H3YyUYECHHBIC MOHSTHSA,
TEOpPEMBI, CBOICTBAa B TMPOIECCE IOUCKA PEIICHUS MaTeMaTHYECKU
chopMyIHMPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEalIbHbIC CUTYyallud Ha
A3bIKE TEOMETPHUH, UCCIEA0BATh OCTPOEHHBIE MOJIENN C UCIIOIb30BAHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, ammapara aiaredpbl, pemnarhb
MPaKTUYECKUE 3a7aud, CBSI3aHHBIE C HAXOXJIEHUEM TIeOMETPUUYECKHUX
BEJIUYUH,;

e UMETh TPEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTHUS TEOMETPUU Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMsl Bcero Kontpoaeusie | Ipakrueckue o0pasoBare/IbHbIC
padoThI padoThI pecypesI
1 BBenenue B crepeoMeTpuio 23 1
) B3anMHOe pacnonokeHue npsMsIx B 6 |
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B g
IIPOCTPAHCTBE
4 [lepneHIUKYIAPHOCTD MPSAMBIX U )5
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYTIIBl ¥ pacCcTOSHUSA 16 1
MHororpanHuk# 7 1
BexkTops! B mpocTpaHcTBE 12
2 HOBTOPGHI/IG, 00o011eHue U cucTeMaTh3anus 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne i/ P KourpoJubnbie | IIpakTuyeckue (ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
1 AHaMTHYECKasi TEOMETPUS 15 1
) [ToBTOpeHME, 00600IIEHNE U 15 !
cUcTeMaTu3alus 3HaHUI
O0BEM MHOTOTpaHHHKA 17 1
4 Tena BpameHus 24 1
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 |
KPYTJIBIX TEJ
6 JBro>xeHus 5 1
7 [ToBTOpEeHme, 06001IeHNE U 17 )
CUCTEMaTHU3als 3HAaHUM
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTsbI

Jlara
U3yYCHUS

DJIEeKTPOHHBIE
nudposeie
oOpa3oBaTeJibHbIE

pecypchl

OcHoBHbIe MpaBuiia H300pakeHUs Ha
PUCYHKE IMJIOCKOCTH, MapaleIbHbIX
MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS CTEPEOMETPHUH: TOUKA, psMasi,
IJI0CKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBUiIa U300paKEHUS Ha PUCYHKE
TUIOCKOCTH, MapaJuICIbHBIX TPSIMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

[TonsaTHA: NEpeceKaroIuecs MIOCKOCTH,
IepeceKaroImecs npsmas 1 II0CKOCTb;
MIOJIYTIPOCTPAHCTBO

[TonsTHA: MEpeceKaroIuecs MIOCKOCTH,
IepeceKaroImecs npsmas 1 II0CKOCTb;
MOJTYIIPOCTPAHCTBO

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIUX O0HEKTOB

MHororpaHH1KH, U300pakeHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIUX O0HEKTOB

AKCHOMBI CTEPEOMETPUH U ITEPBBIE




CICACTBUA N3 HUX

AXCHOMEI CTECPCOMETPHHU U IICPBEIC
CICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctBus u3 HUX. CriocoOsl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaYeHUS IPSAMBIX U TIIOCKOCTEH

10

N300paskeHne ceueHuit mupaMuibl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackpaninBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH [BETAMH

11

N300paskeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
MOJIyYEHHBIX TUIOCKOCTel. PackpammBanue
MMOCTPOCHHBIX CEYCHHI Pa3HBIMH [BETAMHU

12

N300pakeHne ceueHuil mupaMuabl, Kyoa u
IIPU3MBI, KOTOPBIE TPOXOJAT YEPE3 UX
pé6pa. N3o0paxkeHue nepeceueHust
ITOJIYYEHHBIX IJIOCKOCTEN. PackpammBanue
ITOCTPOECHHBIX CEYEHUI pa3HbIMU LIBETAMU

13

N300parkeHne ceueHuil mupaMubl, Kyoa u
MIPU3MBbI, KOTOPBIE MTPOXOJAT Yepe3 UX
pé6pa. N3o0pakeHue nepeceueHust
MTOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
MTOCTPOECHHBIX CEYEHUI pa3HbIMU LIBETAMU

14

Merton cnesioB it MOCTPOSHUS CeUSHUN




15

Mertoz cieq10B Uit HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

16

Merton cnenoB 1uisi HOCTPOCHUS CEUCHHUI.
CaolicTBa niepece4eHn NpsIMbIX U
MIOCKOCTEH

17

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEH U 3aMKCh 11aroB
MOCTPOEHUS

18

[Toctpoenue ceuenuii B mupamuie, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCh 1IaroB
MMOCTPOEHUS

19

ITocTpoenue ceuenuii B nupamue, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3alIHCh I1aroB
ITOCTPOEHUS

20

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpémM ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX LIepTe)KeI\/’I " 3allUCh HIaroB
MMOCTPOCHHUS

21

[ToBTropenue miaanuMeTpuu: Teopema o
MPOIOPLMOHANIBHBIX oTpe3kax. [Tonobue
TPEYTOJIBLHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUIX Ha
BBIHOCHBIX yepTexax. Mcropust pa3Butus




IUIAaHUMETPUHN U CTCPCOMCTPUU

23

Kontposbhas padota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnosnokeHue npsmsIx B
npoctpaHcTBe. CKpeluBaromuecs
npsiMble. [Ipu3Haku ckpenuBaromuxcs
npsMbIx. [lapaniensHble npsmble B
IIPOCTPAHCTBE

25

Teopema o cyniecTBOBaHHH U
€IMHCTBEHHOCTH NIPSIMOM NapalieIbHON
JAHHOU IPSIMOM, IPOXOAALLEN Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXKAILeH Ha JTaHHOU
npsMoi. Jlemma o nepecedeHun
mapaJiyICJIbHBIX IMMPAMBIX IIJIOCKOCTBIO

26

[TapanmiensHOCTh TpeX NpsIMBIX. Teopema o
TpEX MapajuleabHbIX IpAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

27

[TapamiensHOE IPOEKTUPOBAHHUE.
OcCHOBHBIE CBOWCTBA NapAJUIEIBLHOTO
npoekTupoBanus. M300pakeHue pa3HbIX
¢buryp B napauenbHON IPOeKINUN

28

enTpanbHas nmpoekuus. YToiui ¢
COHAIIPABJICHHBIMA CTOPOHAMHU. YTOII
MEXy NPSMBIMU

29

33[[8.‘-11/1 Ha JOKa3aTCJIbCTBO U
HUCCICI0OBAaHUEC, CBA3aHHBIC C
PACIIOJIOKCHHUEM MIPAMBIX B IIPOCTPAHCTBE

30

IlonsTus: napajijieJIbHOCTb HpSIMOf/'I u




TUIOCKOCTH B mpocTpancTse. [Ipu3nak
HapauIeIbHOCTH MPSIMOH U IIOCKOCTH.
CaolicTBa napamieabHOCTH IPSIMOK U
IUIOCKOCTH

31

I'eomeTprueckue 3aaun Ha BEIYUCIIEHNUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[apaJUIEIbHOCTHIO MPSAMBIX U IJIOCKOCTEN
B [IPOCTPAHCTBE

32

[TocTpoenue ceueHust, MPOXOASILIETO Yepe3
JAHHYIO TIPSIMYIO HA YEPTEKE U
MapaJyIEbHOIO IPYrou npsimoit. Pacuér
OTHOIIEHUI

33

[TapannenpHas npoeKUHs, IPUMEHEHUE
JUI IOCTPOEHUSI CEUEHMI KyOa 1
napauienenumnena. CBoncTaa
napajuieJienune1a u Ipu3Mbl

34

[TapannensHele ockocty. [IpusHaku
NapajyIeNIbHOCTH JIBYX IUIOCKOCTEH

35

Teopema 0 napajuIeIbHOCTH U
CANMHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[fIIIIGfI
4yepe3 TOUKY, He MPUHAJICKAILYIO TaHHON
IIJIOCKOCTH U CJICICTBHUSA U3 HEE

36

CaolicTBa napamienabHbIX INIOCKOCTEN: O
MapaJuIEIbHOCTH NPSIMBIX NIEPECEUECHUS
IIpH NIEPECCUCHUH IBYX MapalJICIIbHBIX
IIJIOCKOCTEN TpeThen

37

CBoiicTBa mapaienbHbIX MJIOCKOCTEN: 00
OTpe3Kax MapasuieIbHbIX MPSMBIX,




3aKJIFOUYEHHBIX MEX]y NTapalIeIbHBIMU
IJIOCKOCTSIMU; O [IEPECEUEHUH MPSAMOH ©
JBYMsI TapaJIJIEIbHBIMU JIOCKOCTSMHU

38

[ToBTopenue: Teopema I[udaropa na
IJIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napaesenumnena

41

Boruncnenue UIMH OTpE3KOB B KyOe U
IIPSIMOYTOJIBHOM IapajuieIenuIe e

42

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipru3nak
NIEPIEHIUKYISIPHOCTH IIPMOMN U
IJIOCKOCTH

43

[lepneHMKyYIAPHOCTD NPSIMOM U
mockocty. [Ipru3Hak
MEPIEHIUKYISIPHOCTH MIPSIMOH U
IIJIOCKOCTH

44

Teopema o CyleCTBOBaHUU U
€AMHCTBEHHOCTH IPSIMOM, TPOXOASAIIEH
4yepe3 TOUKY ITPOCTPAHCTBA U
MEPIEHIUKYISIPHON K INTIOCKOCTH

45

[InockocT U nepreHInKyIsIpHbIE UM
MPSIMBIE B MHOTOI'PAaHHHUKAX

46

IInockoctu u MNEPNCHAUKYIIAPHBIC UM
IpsAMBIC B MHOT'OI'paHHUKaxX

47

[leprieHAUKYNIAp U HAKIOHHAS.




ITocTpoeHue nepneHuKyIIsipa U3 TOYKH Ha
IPSAMYIO

[lepnienuKynsgp U HAKIOHHAS.

48 [TocTpoeHue nepneHauKyIIsipa U3 TOYKH HA
MPSIMYIO

49 Teopema o Tpéx nepneHAUKYISIPax
(npsimast u oOpaTHas)

50 Teopema o TpEX NMeprneHaAuKyIIpax
(npsiMasi u oOpatHas)

51 Yron Mexay CKpeumBarOIUMUCS
MPSIMBIMU
[Touck nepreHIuKyIIPHBIX TPSIMBIX C

52 MTOMOUIBIO NEPIIEHUKYISIPHBIX
IIJIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
ITocTpoenue ceuenuit kyba, Ipu3Msl,

54 MPaBUILHON MUPAMH/IBI C TOMOLIBIO
OpPTOTOHAJILHOM NMPOEKINH
ITocTpoeHue ceueHuit kyoa, Ipu3Msl,

55 MPaBUIILHON MUPAMH/IBI C TOMOLIBIO
OpPTOTOHAJILHOM NMPOEKINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEIIBHO IIockocTu. [lnockocTu
CUMMETPUI B MHOTOTPaHHUKAX

57 [Ipu3Hak nepneHAuKyIIpHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér




paCCTOSIHI/Iﬁ OT TOYKH OO IINIOCKOCTH

59

[IpaBuiibHbIE MHOTOTpaHHUKH. Pacyér
paccTosiHUM OT TOYKU JI0 TIIOCKOCTH

60

CriocoObl OIyCTUTh NEPIIEHANKYJIISAPBIL:
CUMMETpHS, CIIBUT TOUKHU IO
napajieIbHON MPAMOM

61

CaBur no HenapauienbHON NpSIMOH,
U3MEHEHUE PACCTOSIHUN

62

KonTponbhas padota "B3aumnoe
PacIoOIOKEHNE MPSIMBIX U INIOCKOCTEN B
npocrpaHcrae”

63

[ToBTOpEHME: Yyron Mexay NpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMaA
KOCHHYCOB

64

[ToBTOpEHME: yrom Mexay
CKpCHIMBAIOIIUMHUCH TPAMBIMU B
MIPOCTPAHCTBE

65

FCOMCTpI/I‘ICCKI/IC MCTOABI BEIYUCICHUA
yriia MCXKAy NpsAMbIMU B MHOT'OI'paHHUKAX

66

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B ABYTPAHHOTIO yria

67

[lepnenaukynspusie miockoctu. CBOMCTBA
B3aMMHO NEPHEHAUKYIISAPHBIX MITOCKOCTEN

68

[Ipu3Hak nepneHaANKyJIApHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMOU
IIEPECEUEHMS IBYX IJIOCKOCTEN
NEPIEHIUKYIIPHBIX TPEThEN TNIOCKOCTH




69

[IpsimoyronbHbIN Napauienenunes; Kyo;
MU3MEPEHMS], CBOUCTBA IPAMOYTOJIbHOTO
napajulielenune1a

70

TeopeMa 0 AuaroHajav mnpsMoOyroJIbHOro
napajjieacnuicaa u CICACTBUC U3 Hee

71

CrepeoMeTpuyecKre U MpUKIIaIHbIC
3aJlauM, CBA3aHHbBIE CO B3aUMHbBIM
PaCMOI0KEHUEM MPSMBIX U TUIOCKOCTH

72

HOBTOpeHI/IeZ CKpCIIUBAOIIHUECCA ITPSAMBIC,
mapayiCJIbHbIC INIOCKOCTHU B CTAHAAPTHBIX
MHOI'OI'paHHHUKaXx

73

Hapa mapauiCJIbHbIX IJIOCKOCTEH Ha
CKPCIIUMBAOIIHUXCA ITPAMBIX, PACCTOAHUC
MCKAY CKPCIINBAOIIUMUCS IIPAMBIMU B
IMPOCTBIX CUTYa X

74

Paccrosnue oT TOUYKH A0 IIJIOCKOCTH,
pacCcTosAHUEC OT HpHMOﬁ J0 IIITOCKOCTH

75

Beruncnenue paccTosHUA MEXKIY
CKPELIMBAIOIIHUMHUCS IPSIMBIMHU C
IIOMOILBIO NEPIEHAUKYIIIPHON TUIOCKOCTH

76

TpéxrpaHHbIid yroy, HepaBeHCTBA JUIS
TpexrpaHHbixX yrioB. Teopema [ludaropa,
TEOpEMbI KOCHHYCOB U CUHYCOB JIJIS
TPEXTPAHHOTO yria

77

DneMeHTHI ChePUIEeCKON TeOMETPHH:
reoJie3nYecKue JIMHUU Ha 3emiie

78

Kontponbras padota "Yrib1 n
paccrostHus"




CucremaTtu3zanus 3HaHui "MHOrorpaHHUK

79 " 1
U €T0 3JIEMEHTHI

20 [Tupamuna. Buasl nupamua. [lpaBunsaas |
nupamuia

81 [Tpusma. [IpsimMast u HaKIOHHAS TPU3MBIL. |
[IpaBuiibHas nmpusma

20 [IpsiMo#t napaienenunesn, 1
MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo

23 Brinyxkiible MHOTOrpanHuKH. Teopema 1
Ditnepa
Brinmykiible MHOTOrpanHUKH. Teopema

84 Olinepa. [IpaBunbpHbIe U NOMYNIpaBUIbHBIE 1
MHOTOTPaHHUKH

85 Kontponbhas padota "MHoOrorpaHHuku" 1

36 [TonsiTHe BeKTOpa Ha MJIOCKOCTH U B |
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [IpaBuno mapannenenunena 1

90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
PaznoxeHue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIeKAIIUX B OJHOMN 1
MJI0CKOCTH

92 CkansipHoe pou3BeICHUE 1

93 Brruncnenue yria Mex1y BEKTopaMu B |
IIPOCTPAHCTBE

94 [Ipocreiimme 3a1a4n ¢ BEKTOpaMH 1




95 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1
96 [Ipocreiimue 3aga4n ¢ BEKTOpaMu 1
97 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1
98 O0o001IeHre U CHCTeMAaTU3alus 3HAHUN 1
99 O06o001eHre 1 cucTeMaTr3aIs 3HaHUIA 1
100 HToroBas KOHTpOJIbHASA paboTa 1
101 HroroBas KOHTpoOJIbHAs paboTa 1
102 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




11 KJIACC

KonuyectBo yacos DJIEeKTPOHHBIE
Jlara uudgposbie
Nen/m | Tema ypoka Konrpoasnsie | Ilpakrnyeckue
Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl

| [ToBTOopenue Tembl "KoopanHaTel BeKTOpa 1

Ha IUIOCKOCTH U B NPOCTpaHCTBE"
) [ToBTOpenue temsl "CkasispHoe |

IIPOU3BEICHNE BEKTOPOB"
3 [ToBTOpeHue TeMsbl "Brruncinenue yria |

MEX/1y BEKTOpaMu B IIpOCTpaHcTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHHE TPSIMOH, 1

IIpoxosuiei yepes 1Be TOUKu"
5 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, |

YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1

YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BekropHoe npousBeneHue 1
2 JInneliHbIe HEPABEHCTBA, JINHEWHOE |

MIPOrpaMMUpPOBaHHE
9 JInneliHbIe HEPABEHCTBA, JINHEWHOE 1

IIPOrpaMMUPOBAHHE
10 AHaJIUTUYECKHE METOBI pacuéra yria 1

MCKAY NPSAMBIMHA B MHOT'OI'PAHHUKAX

11

AHaJIUTUYECKHE METOBI pacuéra yriia
MCKAY IMJIIOCKOCTAMU B MHOTOI'paHHHKaxX




@opMyia pacCTOSIHUSA OT TOYKH 10

12
IJIOCKOCTH B KOOPJIMHATAX

13 Haxoxnenue paccTossHUM OT TOUKH J10
IIJIOCKOCTH B KyOe

14 Haxoxnenue paccTossHui OT TOUKHU J10
IJIOCKOCTH B TIPABUJIBHOM IMHUPAMHUJIC

15 KonrponsHas pabora "AHanutuueckas
reomerpus”

16 CeueHust MHOTOTPAHHUKOB: CTaHIAPTHHIE
MHOTOTPaHHUKH

17 CeueHrss MHOTOTPAaHHUKOB: METO]T CJICJIOB
CeueHuss MHOTOTPAaHHUKOB: CTaHIapTHBIC

18 IJIOCKOCTH, TIEPECCUCHUS MPSAMBIX U
IUIOCKOCTEN

19 [TapannenpHble NpsIMbIE U MIJIOCKOCTH:
napajuieJIbHbIE CEUYEHUS

20 [TapannensHble MPSIMBIE U TIIIOCKOCTH:
pacy€r OTHOLIEHUM
[TapannensHble MPSIMBIE U TITIOCKOCTH:

21 YTJIBI MEXTY CKPEITUBAIOIIIMMHUCS
MPSIMBIMA
[lepnenaukynspHbIE TPSIMBIE U

” TJIOCKOCTH: CTaHapTHBIEC Mapbl
MePIEHIUKYISIPHBIX TUIOCKOCTEN 1
MPSIMBIX, CHMMETPUHA MHOTOTPAaHHUKOB

” [lepnenaukynsipHbie PSMBIE U

IINIOCKOCTH: TE€OpEMA O TPEX




NEePIEHIUKYIISIPAX

24

[lepnieniuKynspHBIC MIPSIMbIE U
IJIOCKOCTH: BBIYUCIICHUS IJIMH B
MHOTOTpaHHUKAX

25

[ToBTOpEHME: IUIOMIAIM
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIS
TJI0IAIeH, COOOpaKeHHsI TTOI00MS

26

[ToBTOpEeHME: MIOIIATN
MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
101 e, COOOPaKEHHSI TIOI00MS

27

[ToBTOpenue: onaau
MHOTOYTOJTbHUKOB, ()OPMYJIIBI JUIS
TJI0INA N, COOOPaKEHHSI TIOI00MS

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
TUIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTu, COOOpaKeHUsI MOA00MS

29

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
TIJIOIIAI TTIOBEPXHOCTEHN, pa3pe3aHus Ha
Y4acTH, COOOpaKeHUs MOA00Us

30

KonTponbnas padora "[loBTOopenue:
MHOTOTPaHHHUKH, CEYCHUS
MHOTOTPaHHHUKOB"

31

O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napaJuiesenunena

32

3amaun 00 yABOEGHHH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKIIUH yTia

33

CrepeoMeTpHUueCKUE 3a7jaui, CBSI3aHHBIE C
00BEMOM MPSIMOYTOJIBLHOTO




mapajjiejacnuicaa

HpI/IKJ'IaI[HBIG 3aJa4u, CBA3aHHBIC C

34 BBIUHCIICHHEM 00bEMa PSIMOYTOJILHOTO
napajuiefnenumneaa

35 O06BEM IPSIMOI TPU3MBI

36 CrepeomeTpuuecKkue 3aJauu, CBsI3aHHbIE C
BBIUUCIIEHEM 00BEMOB MPSMOIA TTPU3MBI

37 [Ipuknagneie 3a1a4u, CBSI3aHHbBIE C
00BEMOM TIPSIMOH PU3MBI
Brruncnenme 00bEMOB Te ¢ TOMOIIBIO

38 onpeaenéHHoro uurerpana. O0béM
HAaKJIOHHOM IPHU3MBbI
Brruncnenme 00bEMOB TeI ¢ TOMOIIBIO

39 onpeaenéHHoro uurerpaina. O0bpém
MTUPAMHU/IBI

40 dopmyna 00béma mupamuabl. OTHOIIEHHE
00BEMOB MUPAMUJI C OOIINM YTIIOM

41 ®opmyna 00béMa nupamuibl. OTHOIIEHHE
00BEMOB MUPAMUJ C OOIINM YTIIOM

42 CrepeomeTpuuecKue 3aa4u, CBsI3aHHbBIE C
00BbEMaMK HAKJIOHHOW MTPU3MBI

43 CrepeomeTpuuecKue 3a1auu, CBSI3aHHbIE C
o0BEMaMK MUPaMUIbI
[Tpuknanueie 3ana4n mo Teme "OOBEMBI

44 Ten", CBI3aHHbIE C 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknanueie 3ana4n mo Teme "OOBEMBI




Ten", CBsI3aHHBIE C 00BEMOM MTUPAMHUIBI

[Ipumenenune 00bEMOB. BeruncieHue

46
paccTosiHUA A0 MIOCKOCTH

47 KonTponbras pabota "O0béM
MHOTOrpaHHUKa"
[HunuHapuyeckas MoBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MIOBEPXHOCTHU

49 Munuaap. [Ipsmoit KpyroBou HUIMHAP.
[1nomane MOBEpXHOCTH HUIUHAPA

50 Konnueckas moBepxHOCTb, 00pa3yromue
KOHMYECKOU noBepxHocTH. Konyc

51 CeueHue KOHYyca INIOCKOCTBIO,
napaiesIbHOM MIOCKOCTH OCHOBAaHUS

57 Yceuénnsblit konyc. M3o00paxenue
KOHYCOB U YCE€YEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa
CrepeoMeTpuuecKkue 3aaun Ha

55 JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
MIOCTPOCHHUEM CEUYEHUN UINH]pPA, KOHYCa
CrepeoMeTpuuecKkue 3ajaun Ha

56 JI0Ka3aTeNbCTBO U BBIYUCIIEHUE,
IIOCTPOCHUEM CEUYEHUI LWINHIPA, KOHYCa

57 IIpuknanHble 3a1a4u, CBSI3aHHBIE C




MUJIMHAPOM

58

HpI/IKJ'IaI[HBIe 3aJa4u, CBA3aHHBIC C
OUJINHAPOM

59

Cdepa u map

60

[Tepecedenue cheps U mapa ¢
iockocThio. Kacanue mapa u cdepbr
IUIOCKOCTBI0. Bul 1 n3o0pakeHue mapa

61

Ilepecedenue cdepsl u mapa ¢
miockocThio. Kacanue mapa u cepsl
IUIOCKOCTBI0. Bua u u3obpaxkenue mapa

62

VYpasuenue chepsl. [Lnomans chepsl u eé
yacTen

63

CummMmetpus cdepsl U mapa

64

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBSI3aHHBIE CO CEPOH U MIapoM,
MMOCTPOCHHUEM UX CEYCHH MIO0CKOCTHIO

65

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeNIbCTBO U BHIYHCIICHUE,
CBSI3aHHBIE CO CEPOH U MIapoM,
MTOCTPOCHHUEM UX CEYCHH MIO0CKOCTHIO

66

[IpukitagHble 3a1a4m, CBSI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHME: OKPYKHOCTH HA TNIOCKOCTH,
BBIYHUCJICHHUA B OKp}I)KHOCTI/I, CTaH)IapTHI)Ie
nmoxoous

68

Pazauunsie KOM6I/IHaIII/II/I TCJI BpalllICHUSA U




MHOT'OrpaHHUKOB

69

3agaum o Teme ""Tena 1 MOBEpXHOCTH
BpaieHus"

70

3anauu o teme "Tena v MOBEPXHOCTH
BpaiieHus"

71

Kontponsnas padora "Tena u
IIOBEPXHOCTHU BpaleHus"

72

O6bem mumnaapa. Teopema 00 00bEMeE
IpsAMOro quJMmHAapa

73

Brruncnenme 00bEMOB Te ¢ TOMOIIBIO
onpeaenéHHoro uurerpana. Oobém
KOHYyCa

74

ITmowmaay OOKOBOU U IOJIHOU
MMOBEPXHOCTU KOHYCa

75

CrepeomeTpHuuecKue 3aauu, CBSI3aHHbIE C
BBIUHCIICHHEM 00bEMOB IIWIIMHIPA,
KOHYca

76

[Ipuknagueie 3agaun mo Teme "OOBEMBI U
IJI0IA M TOBEpXHOCTEN Ten"

77

O06bBEM mIapa u MapoBOTO CEKTOpA.
Teopema 06 00bEme mapa. [Tnomans
ctepnl. CTepeoMeTprUUeCcKre 3a/1a4H,
CBSI3aHHBIE C BBIYHCICHUEM 00bEMOB
apa, mapoBOro CETMEHTa U IIapOBOTO
CEeKTopa

78

[Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBA3aHHBIE C 00BEMOM ILIapa U
wiomazabio cepsl. COOTHOIIEHUS MEXTY




IUIOMIA/ISIMH TTOBEPXHOCTEH U 00BEMaMHu
MOAOOHBIX TE

79

[TogoOHEBIE TENIa B MPOCTPAHCTBE.
N3menenne o6bEéMa 1pu o 100mm.
CrepeoMeTpHuuecKre 3a7a9u, CBI3aHHEIC C
BBIUHCIICHHEM 00BEMOB TEJ U ILIOIIAAeH
MMOBEPXHOCTEN

80

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

81

JIBmxenust npoctpancTBa. OToOpaskeHusl.
JIBu>keHust u paBeHCTBO Guryp. OOmiue
CBOWCTBA JIBUKCHUI

82

Bupl nBukeHuil: napamienbHbII
MEePEHOC, IEHTPAJIbHAsI CHMMETPUS,
3epKajibHasi CAMMETPHS, IOBOPOT BOKPYT
IpsAMON

83

[TpeoOpazoBanus monodus. [Ipsmas u
cdepa Ditnepa

84

FGOMeTpI/ILIeCKI/Ie 3ala41 Ha MPUMCHCHUC
JABUKCHUA

85

Kontponbnas padota "BekTopsl B
npocrpaHcrae”

86

Ob6o6mmatomiee nopropenue 11 nonstuii u
MEeTOJI0B Kypca reometpun 10—-11
KJIaCCOB, CUCTEMaTH3aIIMsI 3HAHMIA:
"[TapamienbHOCT MPSAMBIX U IIJIOCKOCTEMN
B IPOCTpaHCTBE"

87

Ob6o6mmatoniee nopropenue 11 nonsruii u




MeToA0B Kypca reomerpun 10—11
KJIaCCOB, CUCTEMaTH3allus 3HAHUIA:
"BexTops! B ipocTpaHcTee”

88

O6o0maromiee moBTopeHue 11 moHITHI 1
MeTOoJ10B Kypca reomerpuun 10-11
KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"BexTops! B ipocTpaHcTee”

&9

O6o06maromee moBTopeHue 11 MOHITHI 1
MeTOoJ10B Kypca reomerpuun 10—-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"O06beM MHOTOrpaHHuKa"

90

O6o06maromee moBTopeHue 11 MOHITHI 1
MeTOoJ10B Kypca reomerpuun 10—-11
KJIaCCOB, CUCTEMAaTH3alIMsI 3HAHMIA:
"O06beM MHOTOrpaHHuKa"

91

Oo6o06maromiee noropeHue 11 noHATUH U
MeTo0B Kypca reometpun 10-11
KJIACCOB, CHCTeMAaTH3aIlis 3HAHWH:
"[Tmomanu MOBEpXHOCTU U 0OBEMBI
KpyTribIX Ten"

92

O6o06mmatonee nopropenue 11 nonsruii u
MeTo0B Kypca reometpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWI:
"[Tmomrany MOBEPXHOCTH U OOBEMBI
KpyIJbIX Ten"

93

WroroBas koHTposibHas paboTa

94

Hrorosas KOHTPOJIbHAA pa60Ta

95

[ToBTOpeHue, 06001IeHNE 1




cUCTeEMAaTHU3alud 3HaAaHUN

96

HcTopust pa3BUTHS CTEpEOMETPHUH KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX MH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

97

HcTopust pa3BUTHS CTEPEOMETPHH KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX HH)XCHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

98

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U € poJib B Pa3BUTHH
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

99

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U € poJib B Pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

100

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayK{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

101

HcTopus pa3BUTHSA CTEPEOMETPUH KaK
HAyKU U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

102

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HAyK{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)XEHEPHBIX U




KOMITIBIOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOM
NpoBepPsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeHero 00ero 00pa3oBaHus
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, MPsAMasi, INIOCKOCTh
7 [IpuMeHSTh aKCHOMBI CTEPEOMETPUU W CIEICTBHS M3 HHUX IPH PEIICHUH
’ reoMeTPUUECKUX 3aa4
73 OnepupoBaTh TOHATHAMHU: TAPAIUIETBHOCT UM MEPIEHAUKYISPHOCTD
’ HPSMBIX U IJIOCKOCTEH
74 KnaccupunupoBars B3aMHOE pPACIOJIOKEHHE MPSAMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: JBYIPaHHBIA Yroj, TpaHM ABYI'PAaHHOIO YIJa,
7.5 peOpo IBYrpaHHOrO yIia, JUHEHHBIM yroja JBYTpaHHOrO yIJa, rpajycHas
Mepa JBYTpaHHOIoO yria
76 OnepupoBaTh MOHATHSAMU: MHOTOIPAaHHHMK, BBINYKIBIA W HEBBITYKJIBIN
’ MHOT'OT'PaHHHK, 3JIEMEHTHI MHOTOTPAHHUKA, PaBHJIbHBI MHOTOI'PaHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BHUbl MHOTOIPaHHHMKOB (IMpamMHaa, HpU3Ma,
’ OpSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupummpoBarb ~ MHOTOTPaHHUKH,  BBIOMpas ~ OCHOBaHHS IS
7.8 KJaccu(uKanuy (BBITYKJIbIE ¥ HEBBITYKIIbIE MHOTOIPAaHHHUKH, MTPABHIIbHBIC
MHOT'OT'PaHHHUKH, IPSMbIE U HAKJIOHHBIE TPU3MBI, NTapajliesIeuIe bl)
7.9 OrnepupoBaTh NOHATHAMU: CEKYIIas INIOCKOCTh, CEYEHNE MHOTOIPAHHUKOB
710 OOBACHATH NMPUHIUIIBI TIOCTPOEHUSI CEYCHUH MHOTOTPAHHUKOB, UCIIOIb3YS
' METOJI CJIC/IOB
CtpouTh ce4eHUss MHOTOIPAaHHMKOB METOAOM  CIIEOB, BBINOJIHSATH
7.11 (BBIHOCHBIE) IJIOCKHE YEPTEXKH W3 PHUCYHKOB IMPOCTBHIX OOBEMHBIX (UTYD:
BUJ CBEPXY, COOKY, CHU3Y
Pemate 3amaun Ha HaXOXKIEHHE T'€OMETPHUECKUX BEJIMYMH IO 0Opasuam
WIA aIrOpUTMaM, IPHUMEHSS HW3BECTHHIC AHAIUTUYECKHE METOIbl IpHU
7.12 pELICHUHM CTAaHIAPTHBIX MaTeMaTHMYeCKHMX 33Ja4 HA  BBIYMCIICHUE
pacCTOSHUN MEXIy ABYMS TOYKAMH, OT TOYKM 1O MPSAMOW, OT TOUYKUAO
IUIOCKOCTH, MEX/ly CKPEIIMBAIOIIUMUCS NPSMBIMU
Pemate 3amaun Ha HaXOXXICHHE T'€OMETPHUECKUX BEIMYMH IO 0Opasuam
7.13 WIA aITOPUTMaM, TPHUMEHSS HW3BECTHBIC AHATUTUYECKHE METOABI IpPH

pPCHICHUN CTAHAAPTHBIX MATCMATUUCCKHUX 3ada4 Ha BBIYUCICHUC YIJIOB




MCXKAY CKPCIIUBAIOIIUMHUCA IIPAMBIMHU, MCEXIY HpHMOﬁ Hn IJIOCKOCTBIO,
MCXKAY IIOCKOCTAMU, IBYI'PAHHBIX YIJIOB

Boeruncnsate 00bEMBI U IDIOMIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,

7.14 nupamMpia) ¢ MNpUMEHEHHEM (OpPMYJ, BBIYHCIATH COOTHOIICHUS MEXIY
IUIOUIA/IIMU MTOBEPXHOCTEH, 00bEMaMU MOI00HBIX MHOTOTPAaHHUKOB
715 OnepupoBaTh MOHATHAMHU: CHMMETPHS B TPOCTPAHCTBE, ILEHTP, OChb H
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUNIOCKOCTh CUMMETPUU (UTYPHI
W3Bnekatb, mnpeoOpa3oBbIBATh W HMHTEPIPETUPOBATH HHOOPMAIHIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (pUrypax, NpeACTaBICHHYIO Ha
YepTeKax U pUCyHKax
[IpumensTh reoMmeTpuueckue (QaxkThl ISl PEUICHHs CTEPEOMETPHUYECKHUX
7.17 3a/1a4, NPEIIONIAraIuX HECKOIbKO IIAaroB pELICHUs, €CIH YCIOBHS
NpUMEHEHHS 3aJ]aHbl B SBHOH popme
718 [IpumensTb  mpoCTeillive MpOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
' KOMMYHHKAITIOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPHUUECKHX 3a]a4
719 [TpuBOIUTE TpUMEpPbl MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEM B MPUpPOAEC U
' JKU3HU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpuMeHSTH TOTyYeHHbIE 3HAHUS HAa NMPAKTUKE: aHAJIH3UPOBATh peajbHbBIC
CUTYallu! ¥ MPUMEHSTh U3YYCHHBIC TIOHSATHS B MPOIIECCE MOMCKA PEIICHHS
MaTeMaTHYecKu c(OpMYIHUPOBAHHOM MPOOIEMBI, MOJIEIUPOBATh pealbHbIe
7.20 CUTyallud Ha sI3bIKE T'€OMETPHUH, MCCIE0BAaTh IOCTPOCHHBIE MOJIENIU C
UCIMOJIb30BAaHUEM T€OMETPUYECKUX TMOHATHH U TeopeM, ammapara ajireOpsl,
pemaTb ~ MpakTUYECKHE  3aJaud,  CBS3aHHblE C  HaXOXKICHUEM
TeOMETPHUYECKUX BEITHYUH
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3ybTAThI 0CBOEHHSI OCHOBHOI
NpoBepPsIeMOro .
o0pa3oBaTe/ibHOI NPOrpaMMBbl CpeIHero o01ero 00pa3oBaHus
pe3yJabTara
6 I'eomeTpus
OmnepupoBaTh TOHSATHAMH: IFITMHIPHYECKAs MOBEPXHOCTh, 00pa3yromye
6.1 IWIMHAPUYECKOW TMOBEPXHOCTH, IIMIIMHAP, KOHUYECKass IOBEPXHOCTH,
o0pa3yronre KOHHIECKOW TOBEPXHOCTH, KOHYC, Chepruieckast TOBEPXHOCTh
6.2 PacnioznaBats Tena BpameHus (MUIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI MOJTYYSHHS TN BPALICHUS
6.4 KnaccudumupoBars B3auMHOE pacmoioKeHHe cPephl U TIOCKOCTH
6.5 OnepupoBaTh MOHATUSAMU: IIAPOBOIM CETMEHT, OCHOBaHHE CErMEHTa, BICOTA

CerMEHTa, IIAPOBOW CIIOW, OCHOBAHWE IAPOBOTO CIIOSI, BHICOTA IIAPOBOTO




CJI0$1, IIAPOBOM CEKTOP

6.6

Boruncnsate 00BEMBI W IUIONIAAM  TIOBEPXHOCTEH TeN  BpallleHUs,
TEOMETPHYECKUX Tell C MPUMEHEHUEM POopMYyTT

6.7

OnepupoBaTh MOHATHSAMH: MHOTOIPDAaHHUK, BIHCaHHBIA B cdepy U
ONKCAHHBIN OKOJIO cdepbl, cdepa, BIUCAaHHAS B MHOTOIPAHHHUK WJIHM TEIO
BpallleHus

6.8

BBIYHCIATE COOTHOIICHHSI MEXKIY TIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
MOAOOHBIX TEN

6.9

N3o0paxarh u3zydyaemble GUTYpPHl OT PYKH U C HPUMEHEHUEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB

6.10

BobinonHATe  (BBIHOCHBIE) IIJIOCKME YEPTEXKU M3 PHUCYHKOB IPOCTHIX
00BEMHBIX (Uryp: BUJI CBEpXy, COOKY, CHHM3Y; CTPOUTb CEUEHHUS Tell
BpallleHUs

6.11

W3Bnekarb, WHTEPIPETHPOBATH M MPEeoOpa3oBBIBaTh WH(POPMAIHIO O
NPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, TpeACTaBICHHYIO Ha
4yepTrexkax U pUCyHKax

6.12

[TpumensTh reoMeTpudeckue (aKThl Ui PEUICHUS CTEPEOMETPUUYECKUX
3a/1a4, NPEIIIONAraIuX HECKOIbKO IIAaroB pEUICHUs, €CIA YCIOBHUS
IPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme

6.13

OnepupoBaTh MOHATHUEM: BEKTOP B IPOCTPAHCTBE

6.14

BbIMONMHATE OEHCTBUS CIOXKEHHS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOXEHHUSI BEKTOpa Ha YHUCIO, OOBACHATH, KAaKUMU CBOWCTBAMU OHU
o0JrazaroT

6.15

HpI/IMeHHTB IMPaBUJIO MMapaJuICJICIUIICAa IIPHU CIIOKECHUU BEKTOPOB

6.16

OHGpHpOBaTI) MOHATHUAMU: AOCKAPTOBBI KOOpPAWHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpA, PABCHCTBO BCKTOPOB, KOOPJAWHATHI BEKTOPA, YIroJI
MCKAY BCKTOPAMH, CKAJIAPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHLIC U
KOMIIJIaHApPHBIC BCKTOPbI

6.17

Haxoauth cymMMy BEKTOpPOB M TNpOM3BEIACHHE BEKTOpPAa HA YHCIO, YIroj
MEXy BEKTOpaMH, CKaJISIpHOE IPOU3BEAECHUE, PACKIAAbIBATH BEKTOP IO
JIByM HEKOJUIMHEapHBIM BEKTOpam

6.18

3aJIaBaTB IIJIOCKOCTH YPaBHCHHUEM B )IeKapTOBOfI CUCTEME KOOpANHAT

6.19

Pemate HpOCTCﬁH.IPIG TCOMCTPHUICCKUC 3a/la4 Ha IMPUMCHCHUC BCKTOPHO-
KOOpAWHATHOTO METOJa

6.20

Pemarn 3aga4d Ha JOKa3aTCJIbCTBO MATCMATHUYCCKUX OTHOIIICHUN U
HaXOXKXIACHUC TCOMCTPHUYCCKUX BCIIMYUH I10 06pa3uaM WK aJIropuTMam,
MMPUMCHAA HU3BCCTHBIC METOABI npu pPCHICHUHA CTaHAAPTHBIX
MaTeéMaTHYCCKUX 3a1a4

6.21

IIpuMeHATH HpOCTEMIIME IPOrpaMMHBIE CpPEACTBA M DIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a1a4




6.22

HpI/IBO,Z[I/ITB IIPUMEPBI MAaTEMaTHUYCCKUX 33KOHOMepHOCTeﬁ B IIpUpoac u
JKHU3HU, paCliO3HABATh IIPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

6.23

[IpuMeHATh MOJy4YEHHBbIE 3HAHUS HA MPAKTHKE: aHAJIU3UPOBATH pPEalIbHBIC
CUTYyallMu ¥ MPUMEHITh U3YUYCHHBIC TTOHSATHUS B MPOIIECCE MOUCKA PEIICHUS
MaTeMaTHu4eckKu cHopMyIUpOBaHHON MPOOIEMbl, MOACIUPOBATH pEabHbIE
CUTyallul Ha S3bIKE TEOMETPUH, HCCIEA0BaTh MOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUN U TeopeM, armapara aiareopsl,
pemiate  MpakTUYEeCKHe  3aJayd,  CBS3aHHBIE C  HaXOXKJIEHUEM
F€OMETPUUYECKUX BETMYUH




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAHUSA

['eomeTpus

7.1

OCHOBHBIC TTOHSATHUS CTEPCOMECTPHHU. Tqua, npsAMas, IUIOCKOCTb, IIPOCTPAHCTBO.
IToHsTHE 00 AKCHOMATHYECKOM IIOCTPOCHUHU CTEPEOMETPUU: AKCUOMBI CTEPCOMETPHUU U
CJIICACTBHA U3 HUX

7.2

B3anMHOe pacrionokeHne npsMbIX B IPOCTPAHCTBE: NIEPECEKAIOIIMECS, TapaJICIIbHbIC
M CKpelluBarouiecss npsmble. [lapamiensHOCTP MHPsAMBIX UM IJIOCKOCTEH B
MPOCTPAHCTBE: NapajUieibHble NpPsIMbIE B MPOCTPAHCTBE, NAPAIEIBHOCTh TPEX
NpSIMBIX, NapaJUICNbHOCTh NPSIMOM W IUIOCKOCTU. YTJBIC COHANpPaBICHHBIMU
CTOpPOHAaMH, YroJl MEXIy HpsIMbIMH B mpocTpaHcTBe. [lapamienbHOCTh IIOCKOCTEH:
napajulesibHble IUJIOCKOCTH, CBOMCTBA MapaJUieNbHbIX IIOcKkocTel. IIpocreiimme
MPOCTPAHCTBEHHBIC (UTYPBl Ha IUIOCKOCTH: TETpadap, KyO, TNapauielienumnesn,
MOCTPOEHUE CEUYCHUI

7.3

IlepneHAUKYIApPHOCTE MNPSAMOM M IUIOCKOCTH: IEPHEHIAUKYISAPHBIE IPsMBIE B
IIPOCTPAHCTBE, MPSMbIE NApAJIENbHbIE U MEPIEHIUKYISPHBIE K IUIOCKOCTH, MPU3HAK
NEPNEHANKYJIIPHOCTH NMPSAMON M IJIOCKOCTH, TEOPEMa O NPSIMOW NMEPHEHIUKYISIPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIrOJI MEXKY NPAMOU U IUIOCKOCTBIO, IBYI'PAHHBIN
YTOJ1, TMHEHHBIN yroa ABYTPAaHHOrO yria. [lepneHaukymsp u HaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSHUE OT MPSIMOM JI0 TJIOCKOCTH, MPOEKLUs (PUrypsl Ha
IJI0CKOCTh. [IepreHIuKyIIpHOCTD IIIOCKOCTEN: IMPU3HAK MEPIEHIUKYIAPHOCTH IBYX
mockocTel. Teopema 0 TPEX MeprneHaUuKYIIpax

7.4

IlonsiTHE MHOrOrpaHHMKAa, OCHOBHBIE DJIEMEHTbl MHOTOIDAaHHMKA, BBIIIYKJbIE U
HEBBIIIYKJIbIE MHOIOI'PDAaHHMKH, pPa3BEPTKa MHOrorpaHHuka. IIpusma: n-yroiabHas
npu3Ma, TpaHM U OCHOBaHMS TNPHU3MBI, NpsMas W HaAKJIOHHAs IMPHU3MbI, OOKOBas MU
IIOJIHAsI ITIOBEPXHOCTH IIpu3Mel. [lapamienenumnesn, NpsAMOyroibHbIA Napajuieenunes u
ero cporcrea. [Iupamunga: n-yrosibHas NUpamMuaa, IPaHU U OCHOBAHHUE ITHPAMUJBI,
OOKOBasi W TOJHAS MOBEPXHOCTh NUPAMU[bI, MpaBUJIbHAS M YyCEUYE€HHas MUpaMHJa.
OJeMeHTBl Tpu3Mbl M nUpaMmuabl. lIpaBuibHBIE MHOTOTpaHHUKH: TIOHATHE
IIPaBUJIBHOTO MHOIOTPAHHMKA, IIpaBWJIbHAs IpU3Ma M MPaBWIbHAS NUPaMHUAA,
IpaBUJIbHAs TPEYrojibHasg MUpaMUa U MPaBHIbHBIN TeTpasap, kyO. [IpeacraBnenue o
IPABWIBHBIX MHOTOIPaHHUKAax: OKTaj’ap, MAOoAeKa’ap U ukocadapyrue CedeHus
IIPU3MBI U ITUPAMUBI

7.5

CumMeTpHsi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOUKH, MPSMOM, MIIOCKOCTH.
DOneMeHThl  CUMMETPUU B NHpaMuax, Mapajielenunenax,  paBHIbHBIX
MHOTOTPaHHHUKAX

7.6

Bbruncnenue »J1€MEHTOB MHOTOIPaHHUKOB: pEOpa, auaroHanu, yriasl. Ilnomans
OOKOBOI MOBEPXHOCTH M IMOJTHOM MOBEPXHOCTH MPSIMOU MPU3MBI, TUIOMIAh OCHOBAHHM,




TeopeMa 0 OOKOBOM MOBEPXHOCTH NMPSAMO# 1pu3Mbl. [11o11aas 00KOBO# MOBEPXHOCTH U
MOBEPXHOCTH TMPABHJIBHON MUPAaMUJBI, TeOpeMa O IUIOMAIN YCEYEHHOW MHPaAMHUIBL.
[Tonsitue 06 00béMe. OOBEM MTUPAMUIBI, TPU3MBI

7.7

[Tomo6ubie Tena B mpocTpaHcTBe. COOTHOLICHHS] MEXAY IUIOMAIASIMHI MMOBEPXHOCTEH,
00BEMaMU ITOTOOHBIX TEN

11 KIIACC

Kon
6

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

I'eomeTpus

6.1

[unuaapudeckas MOBEPXHOCTh, 00pa3yoMUe MIIMHIAPUYECKON MOBEPXHOCTH, OCh
HAJUHIPUYECKOW TMOBEepXHOCTU. IluamHap: ocHoBaHMS M OOKOBas IMOBEPXHOCTH,
o0pa3ymolas 1 och, IUIOMIA/lb OOKOBOH U MOJIHON MOBEPXHOCTH

6.2

Konundeckas moBepxHOCTh, 00pa3yrone KOHNISCKOW TTOBEPXHOCTH, OCh U BEPIIMHA
KOHMYECKOM moBepxHOCTH. KOHyC: oCHOBaHME W BepIIMHA, OOpasyromas U OCh,
wionaab OOKOBOWM M TOJHOM MOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpa3ymooluue u
BBICOTA, OCHOBaHMs U OOKOBasi TOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paauyc, JuameTp, IUonalb noBepxHocTu cheprl. Bzanumuoe
pacnosoxeHue cdepbl U IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, MIomaab

cepsl

6.4

N300paxenue Ten BpalleHUs Ha MII0CKOCTH. Pa3BépTka HUIMHApPa U KOHYCa

6.5

KoMOuHammu e BpaieHus: 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMMCAHHBIN OKOJIO
cdepsl, chepa, BMCaHHAsT B MHOTOTPAHHUK, WIIH TEJIO BpaIlEHUS

6.6

[Tonstne 06 o6béMe. OcHOBHBIE cBOHCTBa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO TapajuieNienuIiesia u cieAcTBs u3 He€. OO0BEM HmimHApa, KOHYyca.
O06BEM mapa u riomazab cheps

6.7

HO,Z[O6HLI€ TCJIa B IPOCTPAHCTBC. CooTHOIICHUS MCKAY IUIOMAasIMUN HOBCpXHOCTeﬁ,
o0BEMaMu HO,Z[O6HLIX TCI

6.8

Ceuennst nwiIMHApa (MapajUieIbHO U MEPHEeHIUKYISIPHO OCH), CEYEHHUs KOHYyca
(mapasuiebHOE OCHOBAHUIO M IIPOXO/AIIee Yepe3 BepIINHY), CEUSHUS 1apa

6.9

Bextop Ha miockoctd M B mpoctpaHcTBe. CllOK€HHE U BBIYUTAHHE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. Pa3noxeHue BEKTOpa Mo TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBwiio mapamtenenunena. Pemenue 3axad, CBI3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

6.10

[IpsimoyronbHasi cuctemMa KoOpAuHAT B mpocTpaHcTtBe. KoopauHatel BeKTOpa.
[Ipocreiimme 3amaum B KOOpAMHATaX. YTrojl Mexay BekTopamu. CkansipHOe
MPOM3BEICHNE BEKTOPOB. BbluncieHHEe YIIIOB MEXAYy MNPSIMBIMH M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO/ TP PELIEHUN T€OMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TpeOOBaHMSA K NPeAMETHBIM pe3y/JIbTaTaM OCBOCHHUS
NPOBEPsSIEeMOro | OCHOBHOI 00pa3oBaTe/IbHOI NPOrpaMMbl CpeHero o01ero
TpeOoBaHus o0pa3oBaHusi

Brnanenne Meromamm J0Ka3aTeNbCTB, aJTOPUTMAMU pEUICHUS 3a/ady;
yMeHue QGOopMyIUpPOBaTh U ONEPUPOBATh MOHATUAMHU: OMpPEIEICHUE,
akcuoma, TeopeMa, CIEeACTBHE, CBOICTBO, NpU3HAK, JI0Ka3aTeIbCTBO,
paBHOCUIIbHBIE (DOPMYIUPOBKH; MPUMEHSATh UX; YMEHUE (POpPMYIHPOBATH
o0paTHOE M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTU4YeCKOW HWHAYKLUU;
MMPOBOAWTDL AO0KA3aTCIbHBIC PACCYXKACHUS MPHU PCUICHUH 3a1a4, OUCHHUBATDb
1 JIOTUYECKYI0  TMPaBUJIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpOBaTh
MOHATHUAMU: MHOXCECTBO, IMOAMHOXCECTBO, OIICpallM HAJ MHOXKXCCTBAMMU,
YMEHUE UCIHOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juist
OMmrucCaHusd p€ajibHBIX MPOUCCCOB U SIBJIEHUU U npu pCIICHUU 3aaa4, B TOM
qHclie U3 PYTUX Y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATh MOHATHIMHU:
rpad, CBA3HBIN rpad, 1epeBo, UK, Tpad Ha MIOCKOCTH; YMEHUE 3a7aBaTh
U OMHCHIBATh Tpadbl pa3NIuYHBIMU CIIOCOOAMHM; HCIOIB30BaTh Tpadbl Mpu

pelIeHUH 33124

YMeHue omnepupoBaTh MOHATHSIMH: HATypaJbHOE YHCIO, IEJI0e YHCIIO,
CTETeHb C IeNbIM MTOKa3aTeeM, KOpEeHb HAaTYpalbHOUN CTENEHH, CTETICHb C
panrOHAJIBHBIM ITOKA3aTCJIEM, CTCIICHL C ﬂeﬁCTBHTeHBHBIM II0Ka3aTeJIeM,
norapudmM UMCHa, CHUHYC, KOCHHYC M TAaHI€HC MPOU3BOJIBHOTO YHCIA,
OCTaTOK TI0 MOJIYJIO, PAlMOHAIBHOE YHCIIO, HPPANMOHAIBHOE YHCIIO,
MHOKECTBAa HATypPaIbHBIX, IETbIX, PAlUOHAIBHBIX, JACHCTBUTEIHHBIX
2 YHUCeN; YMEHUE UCTIOIb30BaTh MPU3HAKHU JEITMMOCTH, HAMMEHBITNI 00N
JIenuTelh W HauMEHblee oOlee KpaTHOe, anroputMm EBkiuma mpu
pELIeHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMH TO3UIIMOHHBIMUA CHCTEMaMHU
CUUCJICHUSA, YMCHHUC BBIINIOJIHATH BHIYHUCIICHUC 3HA4YCHUHU U Hpeo6pa3013aHH;1
BBIPOKEHHM CO CTENEeHSMU M Jiorapudmamu, mpeoOpa3zoBaHus APOOHO-
palMOHAIBHBIX  BBIPAXKECHUM; yMEHHME  ONEpUPOBATh  IOHATUSMU:

MOCJICIOBATEIBHOCTD, apu(MeTHYecKass TpPOTPECCUsi, TeoMeTpUYecKast




nporpeccusi, OECKOHEYHO YyOBbIBaroImas TreoMeTpudecKas IpOTPECcCHs;
yMEHHE 3a/laBaTh IIOCJIEIOBATEILHOCTH, B TOM YHCIE C ITOMOIIBIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE OTIEPUPOBATH MOHATHUSAMU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIC KOMIUIGKCHBIC YHCIA, MOAYJIbh W apryMEHT
KOMIUIGKCHOTO ~ 4mcia, ¢opMa  3amucH  KOMIUIGKCHBIX  YHCET
(reomeTpuyeckasi, TPUTOHOMETpPUYECKas U alreOpanyeckas), yMeETh
MPOU3BOJUTH apUPMETHUECKUE JEHCTBUS C KOMIUICKCHBIMH YHCIIAMU;
MPUBOAUTH MPUMEPHI UCIIOIB30BAHMS KOMIUIEKCHBIX YUCEN; ONEPUPOBATH
MOHATUSAMU:  MaTpuna 2X2  u  3%3, onpeienuTeab  MaTpUIbI,

FGOMeTpI/I‘-IGCKI/II\/JI CMBICJI OIIPCACIINTECIIA

YMeHHEe onepupoBaTh IOHATHAMH: palUOHAIbHBIC, HWpPpalUOHAJIbHBIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUs M HEPABEHCTBA, MX CHUCTEMbI; YMEHUE OIEpPUPOBATH
HNOHATUSAMM: TOXXJECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHME, ypaBHEHUE,
HEPaBEHCTBO, CHCTEMa YPABHEHUM M HEPABEHCTB, PABHOCHIBHOCTH
YpPaBHEHUH, HEPABEHCTB M CHUCTEM; YMEHHME pellarb YpaBHEHHS,
HEPaBEHCTBA M CHUCTEMBl C IOMOULIBIO paA3JIMYHBIX NPUEMOB; pPEIIATH
YpaBHEHUs, HEPABEHCTBA U CHUCTEMBl C I1apaMETpPOM; IIPUMEHATH
YpaBHEHUs, HEPABEHCTBA, MX CHUCTEMBI I PEIICHHUS MaTeMaTHYECKHUX

3aa4 "1 3a/1a4 U3 pas3JINIHbIX oOnacreit HAayKHU U peaHbHOﬁ KHU3HU

YMeHue omnepupoBaTh MOHATHAMM: (DyHKOMS, YETHOCTH (YHKIMH,
NePUOANYHOCTh (YHKIMH, OTPAHUYEHHOCTh (PYHKIHUH, MOHOTOHHOCTh
byHKLIMH, KCTpeMyM (yHKIMH, HauOojbllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HElpepbIBHAS (YHKIMS, aCUMITOTHI rpaduka
¢byHKIMU, TiepBas U BTOpas MPOM3BOAHAS (DYHKIMH, T€OMETPHUECKUN U
¢bu3nyecKkuil CMbICII MPOM3BOAHOM, MEpBOOOpa3zHas, OINpeneIEHHbIN
MHTETpal; YMEHHME HaXOAMThb AaCHUMITOTHI Tpaduka (GYHKUIUHU; yMEHHE
BBIUMCISATH  TNPOMU3BOJAHBIE  CYMMBI, TMPOM3BEICHHS, YAacTHOIO U
KOMIIO3UIIMN (YHKIMH, HAaXOAUTh ypaBHEHHE KacaTelIbHOW K rpaduky
GyHKIIMM; YMEHHE HaxOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIUM;
YMEHHUE HCIONB30BaTh MPOU3BOJIHYIO Ui HCCIeNOBaHUA (YHKIHH,
HaXoJuTh HauOOJbIIME W HAaUMEHbIIME 3HA4YeHUs (YHKUMHA; CTPOUTH
rpaduKd MHOTOWJIECHOB C HCIIOJIb30BaHUEM armapaTa MaTeMaTH4ecKOro
aHamu3a; IPUMEHATh MPOU3BOJHYIO U1 HAXOXKJIEHHsS HAWIy4dlIero

pelicHusd B MNPUKIAAHBIX, B TOM YHCIIC COHHUAJIBHO-3KOHOMHUYCCKHUX U




bu3MYECKUX 3aJa4ax; HAXOAUTh TUIOMAIU U OOBEMBI PUTYp C MTOMOIIBLIO
UHTETpaia; MPHUBOAHUTH TPUMEPhl MATEMaTHYECKOTO MOJCIMPOBAHUS C

oMOIIbI0 T PepeHIInaATbHBIX YPaBHEHUN

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKINHU, oOpaTHas QyHKIHA,
KOMITO3UIMST (DYyHKUMH, JTUHEeHHas QYHKOMA, KBagpaTH4yHas (QyHKIHS,
pauvoHanmbHass (QYHKUUS, CTENeHHas (QYHKUUS, TPUTOHOMETPUYECKHE
¢GyHKIMK, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKLUH, MOKa3aTelabHAs M
Jgorapupmuueckas (yHKIHUH; yMEHHE CTPOUTh TpauKu HM3y4EHHBIX
byHKIMI,  BBIOJNHATH  MpeoOpa3oBaHus  rpadgukoB  GyHKIH,
UCTIOJIB30BaTh Tpa(uKH Ui U3Yy4EHHs MPOLECCOB M 3aBHCHUMOCTEH, MpH
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NPEIMETOB M 33/a4 M3 pealbHON
KU3HHU; BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHMHAMHU;
UCIIOJIb30BATh CBOMCTBA M Tpaduku (QYHKIMH JUIS pEIIeHUs] ypaBHEHHIA,
HEpaBeHCTB M 33Jad C MapaMmeTpamMH; H300pakaTb Ha KOOPIUHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHMM, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YMCIE Ha
MPOLEHTHI, AOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOUMOCTb TOBapOB U
yCIIyT, HAJIOTH, 3a/a4M M3 00JAacCTH yNpaBlIeHUs JTUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJISITh BBIPAXKEHMSI, YPABHEHMs, HEPAaBEHCTBA U HUX
CHUCTEMBI IIO YCJIOBHIO 3aJa4dd, HUCCIEIOBATH IIOIY4YEHHOE pELIIECHUE U
OLIEHUBATh MPaBAONOAOOHOCTh pE3yJIbTATOB;, YMEHHE MOJIEIUPOBAThH
peanbHbBle CUTyallMM Ha S3BIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 33J1a4M, UCCIIEI0BATh
IIOCTPOCHHBIE ~ MOJIEJIM C  HCIOJb30BAaHMEM  ammapara  anreopsl,

UHTEPIPETUPOBATH MOJTYYECHHBIA PE3yJIbTaT

YMeHue omepupoBaTh MOHSATUSMHU: CpelHee apupMeTHUecKoe, MeIHaHa,
HanOoJIbIlIee U HAaMMEHBIIEe 3HAYEHUs, pa3Max, JUCIIEPCHUsi, CTaHIAPTHOE
OTKJIOHEHHE YHUCIIOBOTO Ha0Opa; yMEHUE H3BJIEKaTh, WHTEPIPETHPOBATH
nH(]popMaIrio, MpeICTaBIEHHYIO B TaOIWIIax, HAa auarpaMmmax, rpadukax,
OTpaXKAIOIIYI0 CBOWCTBA PEANbHBIX MPOIECCOB U SBIECHUN; MPEACTABIATH
uHpOpManMi0 C TOMOIIBID TaOJWMII W AWarpaMM; HCCIIEeI0BaTh
CTAaTHCTUYECKUE NaHHBIE, B TOM YHCJIE C MPUMEHEHHEM TIpaduuecKux
METOJIOB U AJIEKTPOHHBIX CPENICTB; rpa)UyeCcKu HCCIeA0BATh COBMECTHbIE

HaOJI0ICHNUS C TOMOIIIBIO IarpaMM pacCeUBaHUs M JMHEHHON perpeccun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydaiiHOE




COOBITHE, BEPOSITHOCTh CIIYYalHOTO COOBITHS; yMEHHUE BBIYHUCIATH
BEPOSITHOCTh C HCIIOJIB30BAaHUEM TIpapUUecKHX METOJIOB; IPUMEHSThH
(GOpMyIBI  CIOKCHHSI U YMHOXKEHHUS BEPOSTHOCTEH, (HOpPMYIy IOJHON
BeposTHOCTH, hopmyny bepHymm, koMOuHaTopHbIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pPACHpelelieHHe BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXHJaHWEe, IUCIEPCHS W CTaHJAPTHOE OTKIOHCHUE
CIy4ailHOH  BeNWYMHBL, (DYHKIMU pacnpeielieHuss ¥ TUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIbHOTO U HOPMAJIBHOTO PacIpeIeliCHU; YMEHUE
UCIIOJIb30BaTh CBOMCTBA M3YUCHHBIX PACIPEICIICHUN IS PEIICHUsS 3a]1ad,
3HAKOMCTBO C TOHSATHUSIMH: 3aKOH OOJIBIIIMX YHCEN, METOJbl BEIOOPOYHBIX
WCCJICIOBAHM, YMEHUE TIPUBOJIUTH TPUMEPHl TPOSBICHUS 3aKOHA
OOJIBIIMX 4YHCET B MPHUPOJHBIX W OOLICCTBEHHBIX SBJICHUSAX, YMCHUE
OTIEpUPOBATH TIOHATUSMHU: COYCTAHUE, IMEPECTAHOBKA, YMCIO COYCTAHUU,
YHCIO  TIEPEeCTaHOBOK, OwuHOM  HplOTOHA;  yMeHHE  NPUMEHSTh
KOMOMHATOPHBIE (DaKThl U PACCYXICHHS JJIs PEIICHUS 3a1ad; OIECHUBATH
BEPOATHOCTH PEATbHBIX COOBITHIA; COCTABISATh BEPOSITHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMmenue onepupoBaTh MOHATHUAMH: TOYKA, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUMHA YIJIa, INIOCKUN yroJ, ABYIpaHHbIN
YTOJI, TPEXTPAHHBIN YTOJI, CKPEUIMBAKOIIUECS MPSAMbIE, MAPATIIETbHOCTh U
MEPIECHAUKYISIPHOCTD TPSAMBIX U IUIOCKOCTEH, YroJl MEXAY IMpsSMBIMH,
Yrojl MEXAYy MpsIMOM H TUIOCKOCTBIO, Yrod MEXIy IUIOCKOCTAMH,
pacCTOSHUE OT TOYKH JIO IUIOCKOCTH, PACCTOSHUE MEXAY IPSIMBIMU,
pPacCTOSHUE MEXAY IJIOCKOCTSIMHU; YMEHHUE HCIOJIb30BaTh MPHU PEIICHUU
3aa4 u3ydeHHbIe (DAKTHl U TEOPEMBI MJIAHUMETPUU; YMEHHE OIEHUBATH
pasMepbl OOBEKTOB OKPYXAIOMIET0 MHpPA; CTPOUTh MaTEMaTHYECKUE
MOJENIN C IOMOLIBK0 TE€OMETPUYECKUX IOHITUNA U BEJIUYMH, pEIIaTh

CBA3aHHBIC C HUMHU IMMPAKTUYCCKUC 3aa4n
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YMeHue omnepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpbI, 00BEM (GUTYPHI,
MHOTOTPaHHUK, MPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOIDAaHHUKA,
Ky0O, mapajuienenunes, HOpuU3Ma, NOHpamMuja, (Urypa M IOBEPXHOCTb
BpallleHHus, LWIMHIpP, KOHYyC, map, cdepa, miomans cdepsl, MIOMIAIb
NOBEPXHOCTU NHUPAMHUbI, NPHU3MBI, KOHYyCa, LWIMHApPA, 00BEM KyoOa,

IPSAMOYT'OJIBHOTO IapajlIeNIeNuneaa, NTUPaMUAbIL, HPU3MbI, LHMIUHIDA,




KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,
napajuyieJbHble OCH WJIM OCHOBAHHWIO, CEUYEHUE IIapa, IUIOCKOCTb,
Kacaromascsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOHUTh CEUYEHHUE
MHOTOTpaHHHUKa, U300pa)kaTh MHOTOTPAHHUKH, (DUTYPHl U TOBEPXHOCTH
BpalllEHUs, UX CEYECHHUs], B TOM YHCJIE C IIOMOIIBIO JIEKTPOHHBIX CPE/CTB;
YMEHHE MPUMEHSTHh CBOMCTBA T'€OMETPUYECKUX (UTYp, CaMOCTOSITEILHO
(bopMynMpoBaTh ONpeaeNeHs U3y4yaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOWCTBAaX M TMpPH3HAKAX TI'€OMETPUYECKUX (UTyp, OOOCHOBBIBATH WIIH
OmpoBepraTh MX; yMEHHE NPOBOAMUTH KIacCHpUKanuioo (GuUryp Imo
pa3jIMyYHBIM IPU3HAKaM, BBINOIHIATH HEOOXOAMMBIE JOIMOJHUTEIbHBIC

IMOCTPOCHUA

11

YMeHue omnepupoBaTh IOHSATHUSMHU: JIBIDKEHHE B  IPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH M B HPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOO0HBIE (GUTYPHI; YMEHHE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIC B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOJIb30BaTh T€OMETPHUYCCKUE OTHOIICHHS TIPU
pEIICHUN 3aJla4; HAXOJUTh TCOMETPHUYECKHE BEIMYMHBI (JTHMHA, YTOJI,
ionaab, 006EM) MpU pelIeHU: 3a1a4d U3 JPYTUX y4eOHBIX MPEAMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TEOMETPUUYCCKHUE BEITUYUHBI
(nmuHA, Yroi, IIIOmab, OOBEM, IUIOMIAAh TOBEPXHOCTH), HCIOIB3Ys
W3YYCHHBIC (OPMYIBI M METOABI, B TOM YHCIE: IUIONAJb MOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJoHaab cdepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TApaUIeNICIIUIe/Ia, TUPAMUIBI, TPU3MBI, ITHIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOIIOGHBIX (I)I/Il"yp
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YMeHue ONCprUpOBaTh MOHATUAMU: MPAMOYI'OJIbHASA CHUCTCMaAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 63.31/Icy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IMPOU3BCACHUC, YIOJI MCXKIY
BCKTOpaMHu; YMCHUC HCIIOJIb30BATb BCI(TOpHLIfI n KOOpI[HH&THLIﬁ METOA

JJI pECHICHUA TCOMECTPHUICCKUX 3ada4 U 3aJia4 JpYyTUX y‘-Ie6HI)IX nmpeaMETOB
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YMeHue BoIOMpaTh MOIXOIAIINNA METOJT IJIsl PEIICHUS 3a]1a4H; TOHUMaHNe
3HAYUMOCTH MATEeMATHKU B H3yYEHUU TPUPOTHBIX M OOIIECTBEHHBIX
MPOIIECCOB U SIBJICHWM,; YMEHHE pAaclo3HaBaTh IMPOSBICHUE 3aKOHOB
MaTEeMAaTHKU B HUCKYCCTBE, YMEHUE MPUBOAUTH MPUMEPHI MATEMATHUECKUX

OTKPBITUI POCCUMCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH




INHEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IIPOBEPAEMbBIX HA EI'D
ITO MATEMATHUKE

Koxa

HpOBepﬂeMLIﬁ 3JIEMEHT COACPKAaHUSA

Yucna 1 BEIUKUCICHUS

1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEe
12 Panmonaneupie yucna. OOBIKHOBEHHbIE M JIECATHYHBIE JApOOH, MPOLEHTHI,
' OecKOHEUYHBIE IEPUOANYECKHUE JPOOH
13 ApudmeTnueckuii KOpeHb HaTypalbHOU creneHu. [leiicTBus ¢ apudmernueckumu
' KOPHSIMU HaTypaJIbHOM CTENIEHU
14 Crenens ¢ 1enbM nokasaresieM. CTeneHb ¢ pallMoOHaIbHBIM NOKa3zareneM. CBOMCTBa
' CTENEHU
L5 CuHyc, KOCMHYC M TaHI€HC YHCIOBOTO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
' ApPKTaHI€HC YHUCIOBOTO apryMEHTa
1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI
HevictButenbHple 4YHucia. Apu@MmeTHUYecKHe oOmnepanuud ¢ JIeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOnukEHHbIE BEIYUCICHHUS, TPABHUIa OKPYTJICHUS, PUKHUJIKA U OIICHKA
pe3ynbTaTa BEIUUCICHUN
1.8 [TpeoOpa3oBanue BoIpaXKEHUH
1.9 KommiekcHbie uncna
2 YpaBHEHHUS 1 HEpABEHCTBA
2.1 Llenbie u 1pOOHO-paAIIIOHAIbHBIE YPaBHEHUS
2.2 HppaunoHanbHble ypaBHEHHS
2.3 TpuroHomeTprudecKkue ypaBHEHUs
2.4 [TokazarenpHbBIE U TOTapUPMUIECKHE YPaBHEHUS
2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 HppauroHanbHble HEPABEHCTBA
2.7 [TokazarenbHbBIE U TOTapUPMUIECKIE HEPABECHCTBA
2.8 TpuronomeTpuyeckre HEpaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPAaBHEHHU U HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu
2.11 Marpuia CuCTeMBbI TMHERHBIX ypaBHEHHH. ONpeaeauTellb MaTPUIBI




OyHKIUHN U TpapUKU

Oyaknus, cnocoOwbl 3amanust Gyaknuu. ['padux ¢yHknuu. BzaumHOo oOpaTHBIE

> ¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuuu. [lepuogumueckue GpyHKIHN
OOnacte ompeneneHuss U MHOXECTBO 3HadeHMH ¢yHkuuu. Hymn ¢yHkumu.
39 [TpomMexxyTku  3HAKONMOCTOSIHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MakcumMymMbl U MHUHUMYMBI (QyHKUuu. HauGombinee W HauMeHblee 3HAYCHHE
(GYHKLNHU HAa IPOMEKYTKE
13 CrenenHass ¢yHKUMS C HaTypalbHBIM M LENbIM Moka3ateneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS n-0i CTENEHU
34 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [TokazarenbHas u norapupmMudeckas GyHKINU, UX CBOHCTBA U rpaduku
36 Touku paspeiBa. AcumnToTel rpadukoB ¢GyHknmii. CBolicTBa  (YHKIHH,
' HENpEepPbIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATEILHOCTEN
3.8 Apudmernueckast 1 reomerpuueckas nporpeccuu. opmyia cia0XKHbIX IPOLIEHTOB
4 Hauana matemaTuyeckoro aHaamsa
4.1 [TpousBoanas ¢pyHkiuu. [Ipon3BoHbIE AI€MEHTAPHBIX (PYHKINN
[IpumeHeHre NPOU3BOAHOM K HCCIENOBaHHIO (YHKUMH HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxkieHne HanOoblIero 1 HaMMEHBIIEro 3HaueHus: (QyHKIMH Ha
OTpe3Ke
4.3 [TepBooOpa3znas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoxecTBO, onepariu HajJ MHOKecTBaMH. [uarpammel Ditniepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHUCTHKA
6.1 OmnncarenbHas CTATHCTHKA
6.2 BeposTHOCTB
6.3 Komb6unaropuka
7 ['eomerpus
7.1 duUrypsl Ha MIOCKOCTH
7.2 [IpsimMbIe 1 IIOCKOCTH B MPOCTPAHCTBE
7.3 MHOrorpaHHuKu
7.4 Tena v MOBEpXHOCTH BpalllCHUS




7.5

KoopauHatsl 1 BEKTOPBI




YUYEBHO-METO/INYECKOE OBECIIEYUEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJISI YYEHUKA
Martemaruka: anreOpa u Hadajia MAaTeMaTHYECKOTO aHAIN3a, TEOMETPHSI.
I'eomerpus, 10-11 kmaccel/ Atanacsa JI.C., byry3os B.®., Kagomues C.b. u

npyrue, AkimonepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

1) MaTtemaTuka: airedpa 1 HayaJla MaTeMaTUYeCKOro aHalin3a, FTEOMETPH.
I'eometpus, 10-11 knaccel/ Atanacsia JI.C., byry3os B.®., Kanomues C.b. u
npyrue, AkuuonepHoe odiectBo «M3aarensctBo «lIpocBerienre»

2) Iloypounbie pa3pabOTKu Mo reoMeTpuu / K yueoHomy komiuiekty JI.C.

Artanacsina, M: «IIpocsemenne» 2020

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://vpr.sdamgia.ru/

https:/fipi.ru/



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 143507986500560089701835989304833372774460075010
Bnageney Katomosa Mogmuna BraguMmuposHa
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