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INOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «['eomeTpus» 0a30BOTO YPOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DemepaibHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEAHET0 OOIIEero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTEeMaTHYeCKOMY OOpa30BaHUIO, M TPAAWIMN POCCHICKOTO 0OO0pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KIIFOUEBBIMH KOMIICTCHITHSIMH,
COCTABJISIIONIIIMU OCHOBY JIJII CaMOPa3BUTHUsSI W HEMPEPHIBHOTO 0Opa3oBaHMUS,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U I[IO3HABATEIILHOTO pa3BUTHUS
JUYHOCTH 00YYarOIIXCsl.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETPHH Ha YpPOBHE CPEAHETO OOIIero
oOpa3oBaHHsl OOYCJIOBIIEHA NPAKTHUYECKONH 3HAYMMOCTHIO METANpPEIMETHBIX M|
IpEeIMETHBIX PE3yJbTAaTOB OOYUYEHHUS T'€OMETPUM B HANPaBIECHUH JIMYHOCTHOTO
pa3BuTusa oOyvarommxcs, (OpMUPOBaHUS (PYHKIMOHAIBHOM MAaTeMaTU4eCKOU
TPaMOTHOCTH, U3YYCHHUS APYTUX yU4EOHBIX AUCUUILINH. PazButre y oOydarommxcs
MPABWJIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH TE€OMETPHUECKHUX
abcTpakuuii, COOTHOUIEHHHM pEaJbHOIO0 M HJI€ATbHOIO, XapaKTepe OTpPaKEHMs
MAaTEMATUYECKOM HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MaTeMaTUYECKOT0 MOJIETUPOBAHUS B HAYYHOM
MO3HAHUH U B TMIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yuUalmxcs, a TakKe KauyeCcTB MBIIIJICHUs, HEOOXOAWMBIX [JIsl aJanTalidd B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHMs, TaK Kak OOECIEeYMBAET BO3MOXHOCTb H3Y4YEHHUS Kak
JUCIUIUINH €CTECTBEHHO-HAYYHON HAMPaBICHHOCTH, TaK M TYMaHUTAPHOM.

Jlormdeckoe MbINUIeHHE, (HOpMHUpPYEMOE TMpPU HU3YYCHHH OOYYarOIIUMUCS
HNOHSTUWHBIX OCHOB T€OMETPHUU U TOCTPOCHUH LIEMOYKHU JTOTHUECKHUX YTBEPIKICHUN
B XOJ€ pELICHUS TeOMETPUYECKHX 3a7ay, YMEHHE BBIIBUTATh M OMNPOBEPraTh
THIIOTE3bl HETIOCPEICTBEHHO HCIMOJB3YIOTCS TMPH PEIICHWH 3a]a4 e€CTECTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JACTSAX AESITeNbHOCTH uYenoBeka. OpHeHTalus 4elloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHaJIbHOrO ObITHS, (opma
OTPaKEHHUs OKPYXKAIOIIET0 MHpPA, YCJIOBHE YCIEUTHOTO IMO3HAHWUS U aKTUBHOTO
npeoOpa3zoBaHus  JeHCTBUTENbHOCTH. OnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zamMu OO0BEOUHSET pa3Hble BHUIBl Y4YEOHOW M TPYJOBOW JEATEIHHOCTH,



ABJIIETCSI OJHUM W3 MPO(ECCHOHATBHO BaKHBIX KadyecTB, MO3TOMY aKTyajbHa
3amaya (opmMupoBaHus y OOyYaroUIMXCsli MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBHIHOCTH OOpa3HOTO MBIIUIEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEITEIIbHOCTH IO MHOTUM HAPABICHUSM.

[leas ocBoeHmsi mporpaMMbl ydeOHOro Kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE 00yueHus — 00IIeoOpa3oBaTeibHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOydarommxcss  4yepe3  oOecriedeHHe  BO3MOXKHOCTH  MPUOOpETeHUss |
WCMOJIb30BaHUS CHCTEMATUYECKUX TIE€OMETPUYECKMX 3HAHMM W JCUCTBHUI,
crenupUIHBIX TEOMETPUH, BO3MOKHOCTH YCTIEIITHOTO MPOI0JDKEHNS 00pa30BaHUS
M0 CIEUUATIBHOCTSIM, HE CBA3aHHBIM C MPUKIIAIHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reoMeTpud Ha ©0a30BOM YpOBHE TWIpeIHA3HA4YeHA JIsl
OOy4JaronMXcsl CpeHEN IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYAHCHUM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaroniuecs Ha
0a30BOM ypOBHE JOJKHBI OCBOUTH OOIME MaTeMaTHYECKUE YMEHHS, CBA3aHHBIC
co crneuu@uKoid TEeOMETPUH U HEOOXOAUMBIE Il JKM3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh M3Y4YUTh T'€OMETpHUIO Oosee
riIyOOKO, €clii B JajJbHEHIIIEM BO3HUKHET HEOOXOIMMOCTh B T'€OMETPUUYECKHUX
3HaHUAX B MPO(ECCUOHAIBHOU ESITETLHOCTH.

JlocTH)KeHHE L€ OCBOEGHMSI MPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX 3anad. [IpuopuTeTHbIMM 3aJadyaMud  OCBOCHHSI  Kypca
«I"'eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 kaccax sBIsSIFOTCS:

e (QopMupOBaHUE TMPEICTABICHUS O TEOMETPUU KaK YacTH MHUPOBOM

KYJBTYpPbI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupoBaHUE MPEJCTABICHUS O MHOTOIPaHHUKAX M TeJIaX BpaIlCHUS
KaK O BOXHEHIIMX MAaTEMATUYECKUX MOJIEISAX, MO3BOJSIONIUX OMHUCHIBAThH
Y U3y4aTh Pa3HbI€ SIBJICHUS OKPYKAIOIIETO MUPA;

e (QopMupOBaHHME YyMEHHUSI pACIO3HABATH Ha YEPTEXKAX, MOJACISIX U B
peaJbHOM MUPE MHOTOTPAHHUMKH U TeJa BpalleHuUs;

e OBJAJCHHE METOJAMH PEIICHMS 3a/lady Ha TOCTPOCHHS Ha M300paKEHUIX
MPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSTHSIMH O
MHOTOTPAHHHUKAX U TeJlaxX BPAIlCHUsI U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJICHHE  QJITOPUTMAaMU  pEIICHUS  OCHOBHBIX  THUIIOB  3ajad;
dbopMHupoBaHUEe yMEHHUS TPOBOJUTH  HECIOXKHBIE JOKa3aTeIbHBIC
paccykJeHUsT B XOJI€ PEUICHUS CTEPEOMETPUYECKUX 3aJad M 3a7ad ¢
MPAKTUYECKUM COJIEPKaHUEM;

e pa3BUTHE WHTEJIJIEKTYaJbHbBIX U TBOPYECKHUX CIOCcOOHOCTEM
oOyyJarommxcsi, IO3HABAaTEIbHOW  aKTUBHOCTH, HCCJIEIOBATEIHCKUX
YMEHUM, KpUTUIYHOCTH MBIILICHHUS;



e (opmupoBaHUE (YHKIIMOHATIBHON I'PaMOTHOCTH, pENEeBaHTHOM
IFEOMETPUU: yMEHUE PACHO3HABaTh IPOSIBICHUS  T'€OMETPUYECKUX
HNOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEW B pEaJbHBIX JKU3HEHHBIX
CUTYyallUsIX M MPU W3YYEHUU JIPYTUX YYEOHBIX NPEIMETOB, MPOSBICHUS
3aBHUCHUMOCTEH U 3aKOHOMEpHOCTEeH, (OpMynIHpoBaTh HUX Ha S3bIKE
IE€OMETPUH U CO3/1aBaTh T€OMETPUYECKHE MOJIEIH, IPUMEHATh OCBOCHHBIN
IEOMETPUYECKUN aImapar JUisl PELIeHUs IPAKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATh U OLIEHUBATH MTOJYUEHHBIE PE3YNIbTATHI.

OTIUYUTENTEHOM OCOOCHHOCTHIO MPOTPAaMMBI SIBIISIETCS BKIIOYCHHE B KypC
CTEPEOMETPUM B Hayalle €ro HW3y4YyeHus 3a]ad, pelIaeMbIX Ha YPOBHE
MHTYUTUBHOTO MO3HAHMSI, U ONPeNEIEHHBIM 00pa30M OpraHM30BaHHAas padoTa Haj
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHBHBIX IPOLIECCOB, MOTUBUPYET K
JAJbHEUIIIEMY U3YyYECHUIO NPEIMETA.

[Tpenmourenue oTAAETCSA HAMISIHO-KOHCTPYKTUBHOMY METOAY OO0Y4YEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPaKTUYECKON JESATEIBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Y
yYalllUXcsi B Kypce CTEpPEOMETpPUM MPOBOAMUTCS 3a CYET pelieHus 3a7ady Ha
CO3JaHUE€  NPOCTPAHCTBEHHbIX O00pa3oB W  33Jad Ha  ONEpPUPOBAHHE
IPOCTPAHCTBEHHbIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, @ ONEpUpOBaHME OOpa3oM — B YCIOBUSAX OTBJICYEHHS OT
HaIJISIIHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHBIE copaepikarenbHble TUHUN Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukny», «IIpsiMble U TIIOCKOCTH B MPOCTpaHCTBE», «Tena BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». DOPMUPOBAHUE JTOTUYECKUX YMEHUN
pacnpenenseTcss He TOJBKO II0 COJAEP)KATENbHBIM JIMHHUSM, HO M IO ToJaM
o0y4eHHUs Ha YPOBHE CpeHEro 00IIero oopa3zoBanusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MNPEIMETHBIM pPE3yJbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpefeN€HHbBIM 10 TrojaaM oOyuyeHus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUECKUMHU
NOHATUSAMU W HAaBBIKAMH OCYIIECTBIISUIOCH MTOCJIEI0BATEIBHO U MOCTYNATENbHO, C
COOJII0JIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEICTABICHUN OOYyYaroIIUXCsl, pacIliupss U
yriay6usist e€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydeHue reomerpun oTBOAUTCA 2 yaca B Heaenro B 10 knacce u 1 yac B
Henento B 11 kiacce, Bcero 3a aBa rojia ooyuenus - 102 yueOHbIX yaca.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS ~ CTEpeOMETpur. Touka, mpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHM:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHUue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOLIUECS,
napajulelibHble M CKpelBaroumecs mnpsmble. [lapauienbHOCTh NpAMBIX U
IUDIOCKOCTEW B MPOCTPAHCTBE: IMAPAJUIENBHBIE TMpPsAMBIE B NPOCTPAHCTBE;
MapaJuIeNIBHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOU M IUIOCKOCTH. YTIIBI C
COHAIIPaBICHHBIMA CTOPOHAMH; YroJd MEXAy NPsIMBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTh  IIIIOCKOCTEM: IapajulelIbHble  IUIOCKOCTH; CBOMCTBA
napajuleNbHBIX IuIockocTed. Ilpocteiline npocTpaHCTBeHHBIE (UIYpHl Ha
IJIOCKOCTH: TE€Tpa’ap, KyO, napaiesenunes]; IOCTPOCHUE CEUECHU.

[leprieHIUKYJISIPHOCTh NPSIMOM M TUIOCKOCTH: NEPIIEHINKYJIAPHBIE MIPSMBIC B
IIPOCTPAHCTBE, NPSAMBIC IAPAJIICIbHBIE W IEPIEHIUKYJIAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
MEPIECHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMOU U
IJIOCKOCTBIO;  JIBYTPAHHBIM  yroj, JIMHEWHBIM yrojd JBYTPAHHOrO  yIJia.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl  Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUKYIAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepPHEeHIUKYISIpax.

MHoOrorpaHHuKHu

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBIIYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronapHas
npu3Ma; TpaHU U OCHOBAHUS MPHU3MBIL; MpsMas U HAKJIOHHas MpPU3MbL; OOKOBast U
MOJTHAs MTOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MPSAMOYTOJIbHBIN
napajuleJienunes; U ero cpoucra. llupamumpa: n-yronpHas nupamuzaa, rpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMMU/IbI; PABUIIbHAS U
yCeu€HHas MNHpaMuja. OJNEMEHTbl Npu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MpPAaBWUJIbHAS MpPU3MA U
NpaBWJIbHAS NHPAMUA; NPABUIIbHAs TPEYroJibHas MNMHUPaMHUAA W TPaBUIIbHBIN
teTpa’ap; KyO. IlpencraBieHne o MpaBUIBHBIX MHOTOTPAHHUKAX: OKTa’3p,
noneka’ap u ukocasap. CeueHus NpuU3Mbl M TUPAMHUJIBIL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOI,
IUIOCKOCTU.  ODJEMEHThl CUMMETPUM B NHpaMHAaX, NapajuieJenunenax,
MPAaBWJIBHBIX MHOTOTPAHHHUKAX.



Brerancnenne 9JeMEHTOB MHOTOTPAaHHMKOB: pE&Opa, JauaroHalv, YIJIbL.
[Tnomane OOKOBOW TMOBEPXHOCTH W TIOJHOW MOBEPXHOCTH MPSIMOW TIPHU3MBI,
IUIONIA/lb OCHOBaHWH, TeopeMa O OOKOBOH IMOBEPXHOCTH MPSIMOW TIPU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TIPABWIHBHOW THPaAMUJIBI,
TeopeMa O IUlomaau yceu€éHHou mnupamunbl. [lonstue o0 o0béMe. OO0BEM
MUPAMUIBI, TTPU3MBI.

[lonoGubeie Tena B mpocTtpaHcTBE. (COOTHOLIEHUS MEXAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TEJL.

11 KIIACC

Tena Bpamenust

HunuHaapuyeckas MTOBEPXHOCTB, oOpasyroliue UUAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [lunuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCThb, OOpasyrolias W OChb, IUIOMAJb OOKOBOM U TMOJHON
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXxHOCTU. KOHyC: oCHOBaHUE U BepIilMHA, 00pa3yrolast
U OChb, IUIOMAAb OOKOBOM U TIOJHOM IIOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpasyronue U BbICOTa; OCHOBAHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETpP; IUIOMIAIL MMOBEPXHOCTU CREpHI.
B3aumHoe pacnonoxxeHue chepbl U MIOCKOCTH; KacaTesibHasi MII0CKOCTh K cdepe;
101 ChEpPHI.

N300paskeHne Ten BpallleHus Ha TIOCKOCTH. Pa3BépTka mUIMHIpa U KOHYyCA.

KomOunamuu Ten BpalieHUss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMHUCAHHBIA OKoOJIO cdepnl; cdepa, BOHUCaHHASS B MHOTOTPAHHUK, WM TEJO
BpAaIlCHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00béEMe
MPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBuss u3 He€. OO0bEM HMIMHIpA,
KoHyca. O0BEM 11apa U mIomaab chephl.

[Tongo6uble Tenma B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJL.

Ceuennss mwiMHApa (OapaJUIeIbHO WM TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M TIPOXOSAIIEe 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockocTy U B ipocTpaHcTBe. C0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha Yucio. Pa3ioxkeHne BEeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. IlIpaBuno mapamnenenunena. Pemenwe 3agay, CBSI3aHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA ¢ BekTopamu. I[IpsAmoyronpHasi cuctema



KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. [lpocreitmue 3agaun B
KOOpJIMHATax. YTon Mexay Bektopamu. CKalsipHOE MPOU3BE/IEHHE BEKTOPOB.
Boluncienre yrioB Mexay IpsMBIMH U TUIOCKOCTAMH. KoopAuHATHO-BEKTOPHBIN
METOJ TP PEIICHUU T€OMETPUUECKUX 3a]1ay.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOTrpaMMbl yuyeOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIUN 00YUaAIOMIET0Cs KaKk aKTHBHOTO
U OTBETCTBEHHOI'O 4Yi€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHl U TIp.), YMEHHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIBHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HX
GYyHKUMUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TpakIaHCKOM UJICHTUYHOCTH, YBAKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MaTEMAaTHKHU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMAaTHYECKOW IIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOoJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHUS, OATUYECKOTO  IOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOTO OYAyIIETO.

JcTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHpPY, BKIJIIOYash ICTETUKY MaTeMaTUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ad4, pelIeHNH, PaCCyXICHU;
BOCIIPUUMYHMBOCTHIO K MATEMAaTUYECKUM aCleKTaM Pa3iIMYHbIX BUAOB UCKYCCTBA.

dusuyecKoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHSI TMPUMEHATh MaTeMaTUYECKHE 3HAHUSA B
HMHTEpecax 3J0poBOro u 6e3omacHoro odpasa »K13HU, OTBETCTBEHHOT'O OTHOIIEHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNA U

OT/IbIXa, peryJspHas busnueckas AKTUBHOCTB); (bu3HIecKoro
COBEPIIICHCTBOBAHHSI, npu 3aHATHAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JESITEIIbHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHUEM IEHHOCTH TPYAOJIOOHS; MHTEPECOM K
paznuuHbiM  chepam  Mpo(ecCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ NPUIOKEHUSIMH, YMEHUEM COBEpLIaThb OCO3HAHHBIA BBIOOP
Oyaymeil mnpodeccun U peanu30BbIBATE COOCTBEHHbBIE JKU3HEHHBIE IUIAHBI,



TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTHYeCKOMYy OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha MPOTSHKCHUU BCEH JXU3HHM; TOTOBHOCTBIO K aKTUBHOMY
YYaCTHIO B PCIICHUH MMPAKTHUSCKHUX 33/1a4 MaTEMaTHICCKON HaIPaBICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

c(hOPMHPOBAHHOCTHIO HIKOJIOTHYECKON KYJIbTYypbl, TMOHWMAHHEM BIVSHHUS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATIBLHOM
Cpelnbl, OCO3HaHHEM TJ00aJbHOTO XapakTepa SKOJOTHYECKHX IIpoOJIeM;
OpHEHTalMeld Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM I pelieHUs 3aaad B
0o0JaCTH  OKpY)KAIOMICH Ccpeipl, ITUTAHUPOBAHUS TIOCTYNKOB H OIICHKA UX
BO3MOYKHBIX TTOCJICICTBUM VISl OKPYKAIOIEH CPEIbl.

IleHHOCTH HAYYHOIO NO3HAHUSI:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PCHHS, COOTBETCTBYIOIIEIO COBPEMECHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOICCTBEHHOW MPAKTUKH, IMOHUMaHHUEM
MaTEeMaTHYeCKOW HayKh Kak cdepbl UYeIOBEUYECKOW ACSITCIBHOCTH, ITAIloOB ¢
pa3BUTHUSI M 3HAYMMOCTH JUISI PAa3BUTHS IUBUIM3ALMH; OBJAICHUEM SI3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOW KyJIbTypoW KakK CpEJACTBOM II03HAHUS MHUPa;
TOTOBHOCTBIO OCYIICCTBIISATh IMPOEKTHYH) M HCCIAEAOBATEIBCKYIO JIESATEILHOCTD
WHUBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pPe3yJabTaThl OCBOEHHUSI MPOTPAMMBI YU4E€OHOTO MpeaMeTa
«Marematuka XapaKTEpU3yHOTCS OBJIAJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusmMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCTEUIMU.

1)  Vuueepcanvnvle  nosnasamenvuwvle  Oeiicmeus,  obecneyusarom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOYECCO8 00VUaowuxcs (0ceoeHue
Memoo08  NO3HAHUS — OKpYJcaowe20  Mupa,  NpuMeHeHue  JI0SUYECKUX,
uccie008amenbCKux onepayuil, ymenuil pabomams ¢ ungopmayueti).

ba3oBble JJornueckue aeicTBHUA:

e BBISBIATH U XapaKTEPU30BaTh CYIIECCTBEHHBIC NMPU3HAKK MAaTEMAaTUUECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXIYy MOHATUAMU;, (OPMYIUPOBATH
ONpENENICHUs]  MOHSTUM; yCTaHABIMBAaTh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(uKanuy, OCHOBaHUA JUisi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJAMMOTO aHAJIN3a;

e BOCHPUHUMATH, (OPMYJIHpPOBaTH U  MOPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCJIOBHBIE;

e BBIBISATH  MaTeMaTUYECKME  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (akTax, JaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;



npeajiaraTh ~ KpUTEpPUM Uil BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

e JleJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIUIO,
OPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBO/IbI;

e BBIOMpaTh CHOCOO pemeHuss yd4eOHOM 3aJaud (CpaBHHUBAThb HECKOJBKO
BApUAHTOB peIIeHUs, BHIOUpATh HaWbOIee MOAXOAAIIMK ¢ Y4ETOM
CaMOCTOATENLHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue 1eHCTBUA:

e HCIIOJB30BAaTh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
(bopMyIMpoOBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHBOpPEUYUE, NpoOIemMy,
yCTaHaBJIMBaTh HCKOMOE U  JaHHoe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

e IPOBOJHUTH CaMOCTOSITETILHO CILJITAHUPOBAHHBIN AKCIEPUMEHT,
UCCJEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJICHMS, TMPOLECCA, BBIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBICHUSIMH, IPOIIECCAMU;

e CaMOCTOSITEJIBHO (hOPMYIMPOBATH OOOOIICHNS U BBIBOBI IO pe3yjIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, UCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE IPOLIECCA, A TAKXKE BbIIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nunopmanueii:

e BBIABIATH AchUIMTH MHGOPMALIUM, NAHHBIX, HEOOXOIUMBIX JIJIsi OTBETa
Ha BONIPOC U AJIA PELICHUS 3a]1a4H;

e BbIOMpaTh UH(OpPMAIMIO U3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

e CTPYKTYpUpOBaTh MHGOPMAIINIO, IPEICTABIATh €€ B Pa3Iu4HbIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OILICHUBATH HaJIEKHOCTh uHdopmaruu o CaMOCTOSTEJIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvbhvie  KOMMYHUKAGMUEHble  Oelicmeus, 0becneuusarom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 00YUAIOUUXCHL.

OO0uenue:



BOCIIPUHUMATh M (QOpPMYJIHpPOBaTH CYXKJEHHUS B COOTBETCTBUU C
YCIIOBUSIMU U LEJIIMA OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pPEHHUSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IO
XOJly pelleHus 3a/1a4i, KOMMEHTUPOBATh MOJYYEHHBIN pPE3yJIbTaT;

B X0JI¢ 0OCY>KJIECHHS 3a7aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIaeMON TEMBI,
npoOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UCH, HAIIEJICHHBIC HAa TTOUCK
pEILIEHHUsI; COMOCTAaBIATh CBOM CYXKICHHS C CYXACHUAMH JPYTUX
YYaCTHUKOB JHAaliora, oOHapyXUBaTh Pa3U4yHe U CXOJCTBO IMO3UILIUN; B
KOPPEKTHOH Gopme popMyIHpoBaTh pa3HOIIIACHs, CBOU BO3PAKECHUS;
NPEACTAaBIATh  pE3yJbTaTbl  pPEIICHHS  3aJa4yd,  SKCIEPUMEHTAa,
UCCIIEIOBaHMsI,  IPOEKTAa;  CAMOCTOSATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C yU4ETOM 3a/1a4 MPE3eHTAUU U 0OCOOEHHOCTEN ay TUTOPHUH.

CorpyaHu4ecTBo:

3)

MOHMMATh W MCIOJB30BATh  MPEUMYIIECTBA  KOMaHIHOM U
WHUBUTyaJIbHON pabOThI MPU PEIICHUH YYEOHBIX 3a]1a4; TPUHUMATh 11eJ1b
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOMN
paboThI, pacnpeaensTh BUABI padboT, JOrOBApUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE IITYPMbD» U WHBIC); BBINOJHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATh CBOM JIEUCTBHUS C JPYTUMH YJIE€HAMHU KOMAaH/IbI,
OIICHMBATh Ka4€CTBO CBOETO BKJIaJla B OOUIMN MPOIYKT MO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

Vuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.
Camoopranusamnus:

COCTAaBJISITH IUJIaH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMH TO3HABAaTEIbHOM pediaekcun Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENBHBIX MPOLIECCOB, UX PE3YIbTATOB;
BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoiecca U
pe3ysibTaTa pelieHus MaTeMaTHYeCKON 3a1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTHh IIPU PELICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTh HA OCHOBE HOBBIX
00CTOATENBCTB, JAaHHBIX, HAMJICHHBIX OITMOOK, BBISBIICHHBIX TPYIHOCTEH;



e OICHUBATh COOTBETCTBHE pE3yJIbTaTa IEJIH U YCJIOBHUSIM, OOBSICHITH
OPUYUHBI JTOCTUKEHUS WIM HEJOCTHXKEHUSI PEe3YJIbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

10 KJIACC

OmneprpoBarh NOHATUIMU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS M3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUIMU: NAPALIETBHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEH.

KnaccuduumpoBare B3aMMHOE pPAaCHOJIOKEHHE MPSAMBIX W IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMH: JABYTPaHHBIA yTOJ, TpaHU ABYTPAHHOTO Yria,
pedpo IBYrpaHHOrO yrja; JMHEWHBIA Yrojl ABYTPAaHHOIO yIJja; rpajycHas mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBITYKJIBIA M HEBBITYKJIBIM
MHOTOIPaHHHK, 3JIEMEHTBl MHOTOTPaHHUKA, IPABUIIbHBII MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABI MHOTOIPDAaHHHUKOB (IMpaMuIa; NpU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupunupoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kjaccuukanmy (BBIMYKJIbIE M HEBBINYKIbIE MHOTOTPAHHUKHW; TMpPaBUIIbHBIC
MHOTOTPAHHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeICITUNIEAbI).

OnepupoBaTh MOHATUSMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOSHUS CEUYEHUH, HCTIOJIb3YSI METO/I CJIEJIOB.

CtpouTh ceYeHUsT MHOTOIPAHHUKOB METOJOM  CI€AOB, BBIIOJHSTH
(BBIHOCHBIE) MJIOCKHE YEPTEXH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUA
CBEpXY, COOKY, CHHUBY.

Pemmarp 3aaun Ha HaxOXKJIEHHE TEOMETPUUYECKUX BEJIUYUH MO 00pas3am Win
QIrOpUTMaM, TNPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOABl IPU PEIICHUH
CTaHJAPTHBIX MAaTEeMATHUYECKUX 3a7a4 Ha BBIYUCICHUE PACCTOSHUNA MEXKIY JBYMSI
TOYKaMH, OT TOYKH JO MNOpSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.

Pemmarp 3aaun Ha HaxXOXKJIEHHE TEOMETPUUYECKUX BEJIMYUH MO 00pas3am Win
QIrOPUTMaM, TPHUMEHSSI W3BECTHBIC AHAJUTUYECKUE METOAbl IPU PEIICHUH
CTaHJAPTHBIX MaTEeMaTHYEeCKUMX 3aJady Ha BBIYMCICHHE YIJIOB  MEXIY
CKPEILMBAOIIMMUCS OPSIMBIMH, MEXIy MpAMOM M IJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Beraucisate 00bEMBI M TUIOMIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpH3Ma,
nupamMuaa) ¢ TOpUMEHEHHEM (GOpMYJ; BBIUYHCIATH COOTHOIICHHS MEXKIY
TUIOMIAASIMU TTOBEPXHOCTEH, 00hEMaMU TI0IO0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATHSIMH: CHMMETPUS B TIPOCTPAHCTBE;, IICHTP, OCh H
MJI0CKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, MpeoOpa3oBbIBaTh W HHTCPIPETHPOBATH HHPOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUCCKUX (PHUTypax, MPEACTaBICHHYIO Ha YepTexax U
PUCYHKaX.

[IpumensaTe reomeTpudeckue (aKThl AJIT PEMICHUS CTEPEOMETPUUCCKUX
3a/1a4, MPEATNOIararoiX HECKOIBKO MIAroB PEIICHUS, €CIIH YCIOBUS IPUMCHEHUS
3aJ1aHbI B SIBHOH (hopme.

[IpuMeHsAT,  MpoOCTEHIlIMEe MPOrpaMMHBIE  CpPEICTBA M DAJICKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TIPH PEIICHUH CTEPEOMETPUUICCKUX 3a71ad.

[IpuBOoMTH TIPUMEPHI MATEMATUYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
JKW3HH, PAaCIIO3HABATh MIPOSIBJICHUE 3aKOHOB I'€OMETPHUHU B HCKYCCTBE.

[IprMeHATh TOJIyYEeHHBIC 3HAHUS Ha IPAKTHKE: aHAJIM3UPOBATh PeabHBIC
CUTyalldd W TPUMEHATh H3YYCHHBIC TIOHATHS B IMPOIECCE ITOMCKA PEIICHHS
MaTeMaTHYeCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyalli Ha S3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
HCITOJIb30BaHUEM IeOMETPHUUYSCKUX MOHATUH U TeOpeM, ammapara ajreopsl; pemarh
MPaKTHYECKUE 3a7a9H, CBI3aHHBIE C HAXOXKICHHEM T€OMETPUUCCKUX BEITMYHNH.

11 KUIACC

OnepupoBaTh TOHATHSAMH: LHWJIWHAPUYECKAsS IOBEPXHOCTh, OOpa3yroIIHe
IMUJIUHAPAYECKON  TIOBEPXHOCTH;  IWJIMHAP,  KOHUYECKas  IMOBEPXHOCTD,
oOpa3yrolue KOHHYECKON TOBEPXHOCTH, KOHYC; cpepuueckasi TOBEpPXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBICHATH CIIOCOOBI MOTYUYEHUS TEJ BPAIICHUS.

KnaccudunmpoBats B3auMHOE pacroyiokeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATHSMH: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA
CErMEHTa; IIIapOBOM CIIOM, OCHOBAHME IAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIIOS;
IapOBOU CEKTOP.

Boruucnsate  00BEMBI M IJIOMIAAM  TOBEPXHOCTEM  Tel  BpalleHwUs,
TCOMETPUYCCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TMOHATHUSMH: MHOTOTPAaHHHWK, BIIMCAHHBIH B cdepy H
OMMMCAHHBIA OKOJIO cdepsl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WU TEJO
BpaIeHusl.

BbIYUCHIATE COOTHOIIEHHSI MEXAY IUIOAASMHU MOBEPXHOCTEH U 00BbEMAMU
MOJOOHBIX TEII.



N300paxaTh u3yyaeMmble (GUIypbl OT PYKH U C IPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BbIIONTHATE (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB IPOCTHIX 0OBEMHBIX
¢buryp: Bux cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHUS TEJ BPAICHHUS.

W3Bnekatb, HWHTEPNPETUPOBATH U MpeoOpa3oBbIBaTh HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUrypax, MPEACTaBICHHYIO0 Ha YepTekax U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B MPOCTPAHCTBE.

BBITIONHATE  JEUCTBUSA  CIOXKEHUS BEKTOPOB, BBIYMTAHHMS BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOMCTBAMH OHU 00JIaJaI0T.

[IpuMeHsTh MpaBUIiIO NMapajuieIenuneaa.

OnepupoBaTh NOHATHIAMU: J1EKAPTOBBI KOOPJIAMUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJAYJb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YroJl MEXIy
BEKTOpPaMH, CKAJIIPHOE IIPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIaHAPHBIE
BEKTOPBHI.

HaxonnuTbe cyMMy BEKTOPOB M IIPOU3BEIAECHUE BEKTOPA HA YHCIIO, YTOJl MEKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEIEHUE, pACKIAAbIBaTh BEKTOp MO JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPAaBHEHUEM B J€KapTOBOM CHCTEME KOOPAUHAT.

[TpumensTe TeomeTpuueckue (HakTbl il PEUICHUs] CTePEOMETPUUYECKUX
3aJ1a4, MPEANOJIararoliuX HECKOJIBKO IAroB PELICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

PemaTte mpocreiiline reoMeTpuuecKue 3aJayd Ha NMPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOAA.

Pemare 3agaun Ha J0Ka3aTeabCTBO MATEMaTUYECKUX OTHOLIEHUN U
HaX0XkJI€HUE FeOMETPUUECKUX BEJIMUYMH M0 00pa3lam WiIH aJropuT™MaMm, NpUMEHss
M3BECTHBIE METObI TPU PELIEHUU CTAaHAAPTHBIX MaTEMaTHUYECKUX 3a/1a4.

[IpumeHsATh mpocTeiilliue MpOorpaMMHBIE  CpPEACTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX 3a1a4.

[IpuBoAUTH HpUMEPBl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MTPOSIBJIEHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpuMeHsATh MONy4YeHHBbIE 3HAHUS Ha MpPaKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyalluM W TPUMEHSTh H3yUYCHHbIE TMOHATHS B IMPOILIECCE IMOUCKA PEIICHUS
MaTeMaTHYeCcKl C(HOPMYIUPOBAHHONW TMPOOJEMBbl, MOJEIUPOBATH peajbHbIC
CUTyallUM Ha A3bIKE TEOMETPUH, HCCIEA0BaTh IOCTPOCHHBIE MOJEIN C
MCITIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeOpeM, anmnapara aareOpsl; pemaTh
MPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM F€OMETPUUYECKUX BEITUUHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
Kontpoabusie IIpakTnueckue
n/n MPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
b K
1 BBenenue B crepeoMeTpuro 10 0 0 uommorexa [10
https://m.edsoo.ru/1¢209e37
) [IpsiMble ¥ MIIOCKOCTU B IPOCTPAHCTBE. 12 1 0 Bbu6motreka [JOK
[TapanneabHOCTh NPSIMBIX U TIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHuKyISIPHOCTD MPSAMBIX U 12 0 0 bubnuoreka [IOK
IJIOCKOCTEM https://m.edsoo.ru/1c209e37
bu6nunorexa LIOK
4 1 1 0
VYTIubl MeXAy MPSAMBIMU U IUIOCKOCTSIMH 0 https://m.edsoo.ru/1¢209¢37
5 MHororpanHuk# 11 1 0 bubmorexa HOK
https://m.edsoo.ru/1c209e37
N bubnuoreka [IOK
6 06 9 1 0
DEMET MHOTOTPARIHIOD https://m.edsoo.ru/1c209e37
bubmmoreka IIOK
7 I1 : 4 1 0
OBTOPEHUE: CEUECHUS, PACCTOSHUS U YTIJIbl hitps://m.cdsoo.ru/1c209¢37
OBILIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 5 0




11 KJIACC

KoauuecTBO 4acoB DJIeKTPOHHbIE
HaunmMeHoBaHHe pa3iesioB H TeM nudpoBbIe
Ne n/m P Konrposbubie IIpakTHyeckue (uubp )
NPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubmuoreka [JOK
1 T 12 0 0
©J1a BpatieHus https://m.edsoo.ru/1¢209e37
2 OOBEMBI TET 5 1 0 bubmorexa [JOK
https://m.edsoo.ru/1¢209e37
bubmuorexa [JOK
3 B 10 1 0
€KTOPbI U KOOPJAMHATHI B MPOCTPAHCTBE hitps://m.cdsoo.ru/1c209¢37
4 [ToBTOpeHME, 0000IIECHNE, 7 1 0 bu6mmoreka [IOK
cucTeMaTH3allis 3HaHUH https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoOro .
o0pa3oBaTe/IbHON MPOIrPaMMBbI CpelHero o01ero 00pasoBanus
pe3yJbTara
7 I'eomeTpus
7.1 OnepupoBarh NOHATUAMU: TOYKA, NIPsAMasi, INIOCKOCTb
75 IIpuMeHITh aKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IIPU PEUICHUU
' reOMEeTPUUYECKUX 3a7a4
73 OnepupoBaTh MOHATHSAMH: NapalIeIbHOCTh U MEPHEHAUKYISIPHOCTh
' IPSIMBIX U IIJIOCKOCTEN
4 KnaccuuuupoBaTh B3auMHOE pacloioXEHUE MPSIMBIX M IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: JBYTPAHHBIN yroJl, TPaHU ABYIPAaHHOTO YIJIA,
7.5 pedpo ABYIpaHHOTO yIiia, JUHEHHBIA Yo IBYTPAHHOTO yIJia, FpaaycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHHK, BBIMYKJIBIA M HEBBITYKJIBII
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPaHHHKA, TPaBUIIbHBIA MHOTOTPAHHUK
~7 Pacnio3HaBaTh OCHOBHBIE BUABI MHOTOTPAaHHUKOB (MHMpaMuia, MpU3Ma,
' MPSIMOYTOJIBHBIN Mapasuienenunesn, Kyo)
KnaccudunupoBatb ~ MHOTOIpaHHMKH, BBIOMpass  OCHOBaHMS  JUis
- KiaccupuKauud  (BBIMYKJIBIE W HEBBINYKJIble  MHOTOTPAHHUKH,
' IIpaBWIbHBIE MHOTOTPAHHHUKH, TIPSMBIE M  HAKJIOHHBIE IIPU3MBIL,
TapajuIeTICTUTIC B )
- OnepupoBatb MOHSATUSAMU: ceKymas IIJIOCKOCT, ceueHue
' MHOTOT'PaHHUKOB
210 OOBSCHATH NPUHLHUIIBI  MOCTPOCHUSI CEUYEHWH  MHOTOTPAHHUKOB,
' HCIIOJIb3YSl METOJ] CJIEA0B
_ Crpouth ce4eHHs MHOTOI'PDAaHHUKOB METOJIOM CJIE[OB, BBIIOJHATH

(BBIHOCHBIE) TIJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYP:




BUJ] CBEPXY, COOKY, CHU3Y

Pemrats 3aa4i Ha HAXOKACHUC I'COMCTPHUYCCKUX BCIUYHH 110 o6pa3uaM
WM aJiroputTMaMm, IMNPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKHUE MCETOJbI IIPpHU
peliCcHUKM CTAaHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha BbIYHCIICHHC
paCCTOﬂHI/Iﬁ MCXKAY ABYMA TOYKAMH, OT TOYKH OO HpHMOI;’I, OT TOYKH OO0

IIOCKOCTH, MCKAY CKPCIIUBAOIIIUMHUCA MMPAMBIMHA

Pemrats 3aa4i Ha HAXOKACHUC I'COMCTPHUYCCKUX BCIUYHH 110 o6pa3uaM
WK aJiropurMam, IMMPUMCHASA HM3BCCTHBIC AHAJIUTHUYCCKHUE MCETOMbI IIpU
PCIICHUMU CTAHAAPTHBIX MATCMATHYCCKUX 3aJlda4 Ha BBIYUCIICHUC YIJIOB
MCXKAY CKPCIIHUBAOMIMMHUCA TPAMBIMH, MCKIAY HpHMOﬁ H IINIOCKOCTBIO,

MCXKAY IJIIOCKOCTAMHU, IBYI'PDAHHBIX YI'JIOB

7.14

7.15

Boruucisate 00bEMBI M IUIOIIAIM  TIOBEPXHOCTEH MHOTOTPaHHUKOB
(mpusma, nmupamuaa) ¢ npuMeHeHrueM GopMyIl, BHIYUCISATh COOTHOIICHUS
MEXKITY IIOIIAASIMU MTOBEPXHOCTEM, 00bEMamMu 0T00HBIX

MHOI'OI'paHHUKOB

OnepupoBaTh MOHATUSMH: CUMMETPHSI B MPOCTPAHCTBE, LEHTP, OCh U

INIOCKOCTh CUMMCTPHHU, ICHTP, OCbh U IINIOCKOCTb CUMMCTPHUHA (1)I/Il"yp]i>l

W3BnekaTh, mpeoOpa3oBbIBaTh U HHTEPIPETUPOBATh HHPOPMALHUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UIypax, MpeACTaBICHHYIO Ha
4yepTexax U pUCyHKax

[IpumeHnsaTh reoMeTpuueckue (akThl A PEIICHUS CTEPEOMETPHUECKUX
3ajad, MPeINoJararliuX HECKOJbKO IIaroB pPELICHMs, €CIU YCIOBHS
IIPUMEHEHMS 3aJJaHbl B IBHOH (popme

HpI/IMeHHTB HpOCTGfIH.IHG nporpaMMHbBIC CPEACTBA W  JJICKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMEI ITPHU PCHICHUN CTCPECOMCTPUICCKUX 3a1a4

7.20

[IpuBOIUTE MpHUMEpPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPHUPOAE U

JKU3HH, paClIO3HABATh IPOSABJIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

[IpuMeHsTHh NOTy4YeHHbIE 3HAHUS Ha MIPaKTHKE: aHAIU3UPOBATh peaibHbIe
CUTyalluu M MPUMEHATh HW3YYEHHBbIE IOHATHS B IIPOLECCE IOMCKA
peneHus MaTe€MaTHYECKH chopMyITUpPOBAHHOMN pOOJIEMBI,
MOJIETMPOBATh pEalbHbIE CUTYallMM Ha SI3bIKE T'€OMETPHUH, UCCIIEIOBATH
MTOCTPOCHHBIE MOJIEIHN C UCIOJIb30BAaHUEM TI'€OMETPUYECKUX MOHATUU U
TEopeM, armapara aiareopsl, pemaTh MPaKTUYECKUe 3a7aui, CBI3aHHBIE C

HaXOXJIACHUEM I'COMETPHUICCKUX BEJINIHNH




11 KJIACC

Kon IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBePsIEMOro .
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh NOHATHAMU: [HJIMHIPUYECKast TOBEPXHOCTh, 00pa3yromye
61 IWIMHJIPUYECKON MOBEPXHOCTH, LMIMHAP, KOHUYECKas MOBEPXHOCTb,
' oOpa3yiole  KOHHUYECKOM  IOBEPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpameHus (MUINHAP, KOHYC, chepa u map)
6.3 OOBSICHATDH CIIOCOOBI ITOJTyYEHUS TEJl BpallleHUs
6.4 KrnaccudunupoBaTs B3aUMHOE pacrioiioKeHue cepbl U MIIOCKOCTH
OnepupoBaTh HOHSATHSAMH: INAPOBOW CETMEHT, OCHOBAaHHE CErMEHTa,
6.5 BBICOTA CETMEHTa, LIApOBOIl CJIOW, OCHOBAHUE IIAPOBOTO CIIOS, BBHICOTA
IAPOBOTO CJIOS, APOBON CEKTOP
6.6 Bbruucnate 00BEMBI M IUIOMIAAM TIOBEPXHOCTEH TEN BpalleHHS,
' TeOMETPUUYECKUX TeTl C IPUMEHEHHEM (HOpMYIT
OnepupoBaTh TOHATHSIMH: MHOTOTPAaHHHWK, BIIMCAHHBIM B cdepy U
6.7 OTHMCAHHBIN 0KOJIO cdepsl, cdepa, BIUCAHHAS B MHOTOTPAHHUK WK TEJIO
BpaIlCHUS
63 BBIUUCIIATE COOTHOIICHWST MEXAY IUIOMAASMHA TIOBEPXHOCTEH W
' 00BéMamMu MOJOOHBIX Tell
6.9 N3o0paxath n3ydaemble QUTYpbI OT PYKH U C MPUMEHEHHEM IMPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BBIMOMHATE (BBIHOCHBIC) TUIOCKHE YEPTEKH U3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BUA CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUCHHsS Tel
BpalleHUS
W3BnekaTh, MHTEPIPETUPOBATh M TPE0OPa3OBHIBATH HH(OPMAIHIO O
6.11 MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTypax, MPEICTABICHHYIO Ha
YepTeKax U pUCYHKAxX
[TpumensTh TeoMeTpuuecKrue (PaKThl AJSl PEIICHUS] CTEPEOMETPUIECKUX
6.12 3aja4, MPEANOoarailuX HECKOJIBKO IIAroB PEIICHHs, €CIU YCIOBHUS

MPUMEHEHHUS 3a/laHbl B IBHOU (hopme

6.13 OrnepupoBaTh MOHITHEM: BEKTOP B TPOCTPAHCTBE




6.14

BremonaaTs ,Z[GI\/'ICTBI/ISI CJIOKCHUA BCKTOPOB, BBIYUTAHUSA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, OGT:SICHSITB, KaKMMH CBOMCTBaMH OHH

o0J1amaroT

6.15

HpI/IMeHﬂTb IIpaBUJIO MapaJuICICIIUIICaAa IIPHU CI0OKECHUHU BEKTOPOB

6.16

OHCpI/IpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAHWHATBEI B IIPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpa, paB€HCTBO BCKTOPOB, KOOPAHWHATBEI BCKTOpPA,
yroa MCExKAy  BCKTOpaMu, CKaJIIpHOC  MNPOU3BCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauts cyMMy BEKTOpOB W IIPOM3BENECHUE BEKTOpa Ha YUCIO, yroil
MEXJly BEKTOpaMH, CKaJIIpHOE IIPOU3BENICHUE, PACKIaIbIBaTh BEKTOP 1O

ABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3a,HaBaTB IIJIOCKOCTh YPABHCHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

6.20

Pemats HpOCTGfII.HHG rCOMCTPHUUCCKUC 3aJa4ud Ha JIPHMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O ME€TOa

Pematsn 3aJa4d Ha A0Ka3aTCJIbCTBO MATCMATHYCCKHX OTHOIIICHUH H
HaXO0XIACHUC I'COMCTPUYCCKUX BCIUMYHUH I10 06pa3uaM WK aJITOPpUTMaM,
IMPUMCHAA HN3BCCTHBIC MCTOBI npu pelICHUN CTaHAAPTHBIX

MaTeMaTHYCCKUX 3a1a4

6.21

IIpuMeHATh mpocTEHIIME NPOrPAMMHBIE CPEICTBA M DIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPECOMECTPUICCKHUX 3a/1a1

6.22

IIpuBOAUTE MpUMEPBHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

JKHU3HHU, paCllO3HABATDH IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

IIpuMeHATh TOJIy4EHHBIC 3HAHHWS Ha IPAKTHKE: AHAJIW3UPOBATH
pealbHBIE CUTyallUd W NPUMEHATb H3Y4YCHHBIE IIOHATUSA B IIpOLiECCE
MOMCKA pELIEeHUS MaTeMaTHYecKd COPMYIUPOBAHHON MPOOJIEMBI,
MOJICJINPOBATh PEaJbHbIC CUTyallUU HA SA3BIKE N€OMETPUH, UCCIIEI0BAThH
IIOCTPOEHHBIE MOJEIN C HCIIOJIB30BAHUEM I€OMETPHUUYECKUX IOHATHHA H
TeopeM, armapara anreOpbl, perars NpaKTUYeCKUe 3a1a4H, CBSI3aHHbIE C

HaXOXXJACHUCM I'€COMCTPHUICCKUX BCINYINH




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

7.1

7.2

I'eomeTpus

OcHOBHBIE MOHATHS cTepeoMeTpuu. Touka, mpsMas, MIOCKOCTb, IPOCTPAHCTBO.
[lonsiTne 00  aKCMOMATUYECKOM  MOCTPOEHUU  CTEPEOMETPUU:  AKCUOMBI

CTCPCOMECTPHUU U CICACTBUSA U3 HUX

B3zanmHoe  pacmonoxeHHe ~TOpSAMBIX B IPOCTPAHCTBE:  MEpeceKaroluecs,
napajuleJbHble M CKpemuBamomuecs npsmele. llapamienbHOCTs nOpsAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MapajlieNibHbIE TMpsMble B  MPOCTPAHCTBE,
MapauIeIbHOCTh TPEX MPAMBIX, MAPAIETBHOCTh MPSIMOM U IUIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMU CTOPOHAMH, Yroll MEXAY MpSAMBIMH B IPOCTPAHCTBE.
[TapannenpbHOCTh MIIOCKOCTEN: Mapalie/IbHbIE TUIOCKOCTH, CBOMCTBA MapaJlJIEIbHbBIX
wiockocTeil. [Ipocteiimue mpocTpaHCTBEHHBIE (GUTYPBI HAa TUIOCKOCTH: TETPadp,

KyO, mapajuiesenumnes, HoCTPOCHUEe CeUeHN

7.3

[lepnieHAUKYIAPHOCTh NPSIMOM M IUIOCKOCTH: NEPHEHAMKYJISIPHBIE MPSIMBIE B
IIPOCTPAHCTBE, MIPSAMBIE MapAIIJICIIbHBIE U IEPIIEHIUKYIISPHBIE K INIOCKOCTH, IIPU3HAK
NEePNEHAUKYIISIPHOCTH IIPSIMOM M INIOCKOCTH, TEOPEMA O MPSAMON MEPIEHAUKYIISIPHON
IJIOCKOCTH. YTJIBl B IIPOCTPAHCTBE: YIrOJd MeEXAY IpPsAMOM H IUIOCKOCTBIO,
JBYI'PAaHHBIA yrOJI, JIMHEHHBIM Yyroia JAByrpaHHoro ymia. Ilepnenguxkymsp u
HAKJIOHHBIC: PACCTOSHHUE OT TOYKU 1O IUIOCKOCTH, PACCTOSHHE OT MPSMON 10
IUIOCKOCTH, MPOEKIHs (PUTyphl Ha IUIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEH:
IPU3HAK  [EPIEHIUKYISIPHOCTH  ABYX  Iulockocted. Teopema o  Tpéx

NEPHEHANKYIIApax

7.4

[IoHATHE MHOrOrpaHHMKa, OCHOBHBIE JJIEMEHTBI MHOIOI'DAHHMKA, BBIYKIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHororpaHHuka. [Ipmsma: n-yronpHas
npu3Ma, TPaHU U OCHOBAHHMS MPU3MBI, MpsiMas U HAKJIOHHAs NMPHU3MbI, OOKOBas U
MIOJIHASI TOBEPXHOCTH Npu3Mbl. [lapamienenumen, mpsMOYroJIbHBIN MMapauIeICITNAIIE T
u ero ceorcrsa. [Iupamuna: n-yrojibHas nupamuia, TpaHd U1 OCHOBaHUE ITUPAMU/IBI,
OOKOBas M TMOJIHA MOBEPXHOCTh NMUPAMU/bI, IPABUIbHASA U yCeU€HHAs MUpamMuia.

DeMEHTEI nNpu3Mbl U TMHUPAMUBL. HpaBI/IJIBHBIG MHOT'OTpAaHHUKH: ITOHATUC




7.5

7.6

1.7

MPAaBUJILHOTO MHOTOTPAHHMKA, TMpaBWIbHAS TPU3Ma U MpaBWIbHAS MHPaAMHJA,
IpaBUJIbHASA TPEYyrojibHas MUpaMUIa U MPaBWIbHBIN TeTpasap, kyo. [IpencraBnenue
O IpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’Jp, AOJAEKa’aAp M ukocayapyrue CeueHus

IMPU3MBbI U ITUPaMU/JIbI

CI/IMMCTpI/IX B IPOCTPaHCTBE: CHMMETPUA OTHOCUTCIIBHO TOYKH, HpﬂMOfI,
IUIOCKOCTH. DJIEMCHTEI CUMMCTPUHU B MUpaAMUJAX, MapaJUICICIUIICAaX, IMIPaBUJIbHBIX

MHOTI'OI'paHHHUKax

Bbruucnenue 351eMEHTOB MHOIOTpaHHUKOB: p&Opa, AuaroHanu, yrisl. llmomans
OOKOBOM IIOBEPXHOCTH U TIIOJHOM IIOBEPXHOCTU MPSAMOM NPU3MBI, IUIOIIA]b
OCHOBaHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTHU MpsiMOM mpu3Mbl. [lnomans 60koBoit
IIOBEPXHOCTH M IIOBEPXHOCTU IIPAaBUJIBHOM MNHMPAaMHJIBI, TEOpeMa O ILIOLIAIN

yceuénHoii nupamuabl. [Toustue 06 06béme. OObEM MUPAMUIBI, TPUIMBI

HOI[O6HBI€ TCJIa B ITPOCTPAHCTBC. CooTHoOIICHUS MCKAY IUIOIIaasIMU HOBCpXHOCTeﬁ,

00BpEMaMU ITOOOHBIX TEN

11 KIIACC

Kon

IIpoBepsieMbIi 3JIEMEHT COACPKAHUS

6

I'eomerpus

6.1

[unuaapuyeckasi MOBEPXHOCTb, 00pa3yroIIie HUINHAPUIECKONH MTOBEPXHOCTH, OCh
LHWINHAPUYECKON MOBEpXHOCTU. LIMIMHIpP: OCHOBaHMS M OOKOBas MOBEPXHOCTD,

oOpasytomas u oCh, TUIOIaAs OOKOBOW M TTOJIHOW TOBEPXHOCTH

6.2

6.3

Konnueckas moBepXHOCTh, 00pa3yrolme KOHUYECKON MOBEPXHOCTH, OCh M BEPIIINHA
KOHUYecKkoi moBepxHocTH. KoHyc: ocHOBaHME W BeplInHa, 00pasyromias U OcCh,
ionaab OOKOBOM M TIOTHOM TMOBEPXHOCTH. YCEUYEHHBIN KOHYC: oOpasyromiue u

BbICOTA, OCHOBAaHUA U OoKkoBas ITOBEPXHOCTDH

Cdepa u map: neHtp, paauyc, AMaMeTp, Iiouiaab NoBepxHocTH cdeprl. Bzanmuoe

pacnosoxeHue cepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIonanb

cepsl

6.4

I/I306pa)KGHI/IC TCJI BpalllCHUS Ha IMJIOCKOCTHU. Pa?;BépTKa OUJIMHApPA U KOHYCa

6.5

KomOunanmum Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTPAaHHUK, OTMHCAHHBIN

OKOJIO C(I)CpBI, C(bepa, BIIMCAHHAsAg B MHOT'OI'PAHHUK, WJINW TCJIO BpalliCHUSA

6.6

[Tonstne 060 oO0béMe. OcHOBHBIE cBOHCTBA 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Tapajiiesienunea u ciaeactBus w3 He€. OOBEM IMIUHIpA,

koHyca. O0bEM mapa u rionaab chepsl




[Tomobuple Tema B mpoctpaHcTBe. COOTHONICHUS  MEXKIAY — IUIOIMIAISIMU

67 MMOBEPXHOCTEH, 00hEMAMHU MOAOOHBIX TET
6.8 Ceuenuss nwiuHapa (MapauiebHO W TMEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca
. (mapanenbHOE OCHOBAHUIO U MPOXO/SILEE YepPE3 BEPILINHY), CEUECHUS 11apa
Bekrop Ha miockoctu u B mpoctpaHcTBe. ClOXKEHHWE M BBIYUTAHUE BEKTOPOB.
6.9 YMHOXEHUE BEeKTOpa Ha 4ucio. Pa3noxeHue BekTopa 1o TpéM HEKOMIUIaHAPHBIM
' BekTopaM. [lpaBuno mnapamnenenunena. PemeHune 3amad, CBA3AaHHBIX €
IIPUMEHEHUEM IIPAaBUII ACUCTBUI C BEKTOPaMU
[IpssMoyronbHas cucreMa KoOpAMHAT B IpocTpaHcTBe. KoopauHaTel BEKTOpA.
6.10 [Ipocreitmne 3agaun B KOOpAWHATaXx. YToi Mexay BekTopamu. CkansipHoe

IMPOU3BCACHUC BCKTOPOB. Brruncienue YIrJIOB MCXKAY HNPAMBIMU M IIIOCKOCTAMM.

KOOp,I[I/IHaTHO-BCKTOpHHﬁ MCTO/J IIPU pCIICHUU I'COMCTPHICCKUX 3a1a4




MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiembie TPeOOBAHUS K NMPEIMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTeILHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3zoBaHus

BnageHne meromaMM J0Ka3aTeNbCTB, alrOPUTMaMU pELICHHs 3ajady;
yMmeHue (opMynupoBaTh W ONEPUPOBATH MOHATHSAMH: OIpENeJICHuE,
aKcuoma, TEOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, I0Ka3aTeIbCTBO,
paBHOCHIIbHBIEC ()OPMYITHPOBKH; IPUMEHSTH UX; YMEHHE (HOPMYIHPOBATH
0o0paTHOE M MPOTUBOIOJIOKHOE YTBEpPXKJEHHUE, NMPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPBI, HMCIOJB30BaTh METOJ MAaTEMaTUYeCKOW WHIYKLUU;
IIPOBOAMTH  JI0KA3aTEIbHBIE PACCYXKACHHUA IpPU PEIICHUU  3aj1ad,
OLICHUBATh  JIOTMYECKYH0  IIPAaBUJIBHOCTb  PACCYKICHUN; YMEHHE
OIEpUPOBATH MOHATUSAMU: MHOXECTBO, IOJMHOXECTBO, OIEPALMH HaJ
MHOXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmapar JJIs1 ONKUCAHKS PEAIbHBIX IPOLECCOB U ABJICHUM U IIPU PEILICHUU
3aJa4, B TOM UYHCJIE€ M3 JAPYruX Y4eOHBbIX MpPEeIMETOB; YMEHHE
OINepHpOBATh MOHATUSAMU: Ipad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3a/aBaTb U OIHUCHIBaThb Irpadbl pa3InYHBIMU

CHOCO6aMI/I; HUCIIOJIb30BAaTh rpachI ITpU pCUHICHUU 3aaa4

YMeHue onepupoBaTh MOHATHUSAMU: HAaTypaJbHOE YHCIIO, LIEJIOE€ YHCIIO,
CTENEHb C IIEJIBIM M0Ka3aTeIeM, KOPeHb HaTypalbHON CTENEHHU, CTETIEHb
C paluOHAJIbHBIM  IIOKA3aTelIeM, CTENEHb C  JIEHCTBUTEIBHBIM
nokasareiaeM, JorapupmM 4YHUCIa, CUHYC, KOCHHYC M  TaHIEHC
IPOM3BOJILHOTO YHCJA, OCTATOK IO MOJYNI0, PAlUOHAIBHOE YHUCIIO,
UppallMOHATILHOE  YMCJIO,  MHOXKECTBAa  HATypaJbHBIX,  LIEJbIX,
paloHaIbHBIX, JEUCTBUTENBHBIX YHCEN, YMEHHE HCII0JIb30BaTh
NPU3HAKU JIeTMMOCTH, HAUMEHBIIMKA OOIIUil AenuTenb M HaHUMEHbIIee
oOuiee kpaTHoe, anropuT™M EBKinaa mpu pemeHuu 3agad; 3HaKOMCTBO C
pa3IMYHBIMM  MO3ULUOHHBIMM  CHUCTEMAMM  CUUCJIECHMS;  YMEHHE
BBITMIOJHATh BBIYMCICHHE 3HAYEHWH M MpeoOpa3oBaHUs BBIPAXKEHUU €O
CTENEeHsIMU M Jiorapupmamu, Mmpeodpa3oBaHus APOOHO-pAlMOHATIBHBIX

BBIpa)KeHHﬁ; YMCHHUE OICPUPOBATH IMOHATHAMU: ITOCICAOBATCIBHOCTD,




apudmernueckas nporpeccus, reoMeTpuyecKas nporpeccusi,
OCCKOHEYHO yOBIBalOIIas TI'eOMETpUYECKas MpPOTrpeccus; yMeEHHue
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX
dbopMys; yMEHHE ONEPHPOBATH TIOHATUAMH: KOMILIEKCHOE YHCIIO,
CONpsHKEHHBIE KOMILJIEKCHBIE YHCIIA, MOJYJIb U apTYMEHT KOMIIJIEKCHOTO
yucia, ¢opMa 3alUCh  KOMIUIGKCHBIX 4ucell  (reoMeTpudecKas,
TPUTOHOMETpPHYECKass W  anreOpamueckas); yMeTh  IPOU3BOIUTH
apuMeTUYECKHE JEUCTBUS C KOMIUICKCHBIMA YHCJIAMH; IPUBOIHUTH
NpUMEpbl  UCIOJb30BAHMS  KOMIUIEKCHBIX  YHCEN;  ONEpUpPOBATH
MOHATHSIMU: MaTpulia 2xX2 u  3X3, omnpeneaureslb  MaTpHIIbl,

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

YMmenune OIICpHUPOBATL IMOHATHUAMU: pPALMOHAIBHBIC, HPPAHOHAIBHEBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMETPUICCKHEC
YpaBHCHHUA W HCPABCHCTBA, HNX CHCTCMbI, YMCHHC OIICPpHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXICCTBCHHOC npeo6pa30BaHHe, YpaBHCHHUC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHCHI/Iﬁ U HCPABCHCTB, PaBHOCUIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB MW CHUCTEM; YMCHHUC PCIIAaTb YpPAaBHCHUI,
HCPAaBCHCTBA W CUCTEMBI C IMOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HCPABCHCTBA MW CHCTEMBI C IIAPaMCTPOM; TPUMCHITH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI JIA PCHICHUSA MATCMATHUYCCKUX

3aaa4 1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKHU U peanLHoﬁ KHU3HHU

VYMeHue omnepupoBaTh MOHATHAMU: (QYHKIUS, UYETHOCTh (DYHKIMH,
NePUOANYHOCTh (YHKIMH, OTPAHUYEHHOCTh (PYHKIIHHU, MOHOTOHHOCTb
¢byHKLIUH, 3KCTpeMyM (GYHKLUHU, HAUOOJbIlIee M HAUMEHbILIEE 3HAUCHUS
(GYHKIIMM Ha IPOMEXYTKE, HETIpepbIBHAS (PYHKIINS, ACUMIITOTHI rpaduka
¢dbyHKLIUY, IepBas U BTOpasi NPOU3BOJIHAS (YHKIUHU, T€OMETPUUECKUN U
¢bu3nyecKkuil CMBICI TPOM3BOAHOM, MEpBOOOpa3zHas, OIpeneaEHHbIN
MHTETpajl; YMEHHE HaXOIUTh ACUMNTOTHI Tpaduka (QyHKIUH;, yMEHHE
BBIUMCIISATh IPOU3BOJHBIE CYMMBI, IPOU3BENEHHUS, YAacTHOIO U
KOMITO3UIIMN (YHKUUH, HAXOJUTh YpaBHEHHE KacaTelIbHOW K Tpaduky
(GyHKIIMM; yMEHHE HaxOIUTh MPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIUIL;
YMEHHE UCMOIb30BaTh MPOU3BOAHYIO JJIsl HUCCIENOBaHHUS (YHKUUH,
HaXOJUTh HauOOJIbIIME M HAaUMEHbIIME 3HaueHus (PyHKUUN; CTPOUTH
rpaduKd MHOTOUWICHOB C HCIOJb30BaHMEM arllapaTa MaTeMaTHUeCKOro
aHamu3a; NPUMEHATh IMPOU3BOJHYIO JUIsl HAXOXKICHHMs HaMIy4Ilero

pelmiCHusd B HNPUKIIAJHBIX, B TOM YHCJIIC COIHUAIIbHO-DKOHOMHWYCCKUX U




bu3MYECKUX 3a7a4axX; HAXOIUTH TUIOMIAU U 00BEMBI (PUTY C TTOMOIIBIO
UHTErpajia; MPUBOJIUTH MPUMEPHl MaTEMaTHYECKOTO MOJICIHPOBAHUS C

noMoIIbI0 AU PepeHIInaTbHBIX YPaBHEHUN

YMeHue onepupoBaTh MOHATHAMHU: rpaduk (QyHKIUH, OOpaTHAs
GyHKIMA, KOMITO3ULUS (QYHKIMHA, JuHEeWHass (QyHKUIus, KBaapaTHYHAs
byHKLuS, paroHaibHast byHKLUS, CTENIeHHast byHKIMA,
TpUrOHOMeTpHudYeckne (QyHKIUMH, OOpaTHbIE TPUTOHOMETPUYECKHUE
¢byHKkuMu, TOKa3aTredbHas W Jorapudmuyeckas QYHKUUU; yMEHHUE
CTPOUTH TIpaUKH W3YyYCHHBIX (DYHKUIUH, BBIIOIHATH MPeoOpa3oBaHUS
rpaduKoB (HYHKIUH, UCIIOIB30BaTh TPAPUKH ISl H3yUSHHS TTPOLIECCOB U
3aBUCHMOCTEH, MPH PEIICHUU 3a]ad U3 JAPYTUX YYEOHBIX NMPEIMETOB H
3a7a4 U3 peaybHON JKU3HU; BBIPAXKATh (POPMYIIaMU 3aBUCHMOCTH MEXIY
BEJIMYMHAMY; HCIOJb30BaTh CBOMCTBA M Tpapuku GYHKIMHA IS
peleHns ypaBHEHHIA, HEPABEHCTB M 3a/1a4 ¢ IMapamMeTpaMu; U300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pPEUICHUH YypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 33/1a4d pPa3HbIX TUIIOB (B TOM 4MCIE Ha
HPOLIEHTHI, JOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTb TOBapOB U
yCIIyT, HaJIOTH, 33J]a4l U3 00JIaCTH yNpaBIEHUS JTUYHBIMU U CEMEHHBIMU
¢uHaHCAMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHMs, HEPAaBEHCTBA U MX
CHUCTEMBI IIO YCJIOBHIO 3aJa4d, MCCIENOBATh IOJyYEHHOE PEIICHHE U
OLIEHUBATh MPaBAONOJAOOHOCTh pE3yIbTATOB; yMEHHE MOJAEIMPOBAThH
peanbHBIE CUTYallMH Ha SI3bIKE MATEMaTUKH; COCTABJISITH BBIPAKEHHS,
YpaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBl [0 YCIOBHIO 3aJayH,
HCCIIE0BATh TIOCTPOEHHBIE MOJEIM C HCIOJb30BAHMEM almapara

anreOpbl, UHTEPIPETUPOBATDH MTOJyYSHHBIH pe3yabTar

YMeHue onepupoBaTh MOHATUSMU: cpefHee apupMeTHIecKoe, MeIuaHa,
HauOoJpIllee M  HAWMEHbIIEe 3HAYEHUs, pa3Max, JUCIepCus,
CTaH/JapTHOE OTKJIOHEHHE YMCIOBOrO HabOpa; yMEHHME U3BIIEKATb,
MHTEPIPETHPOBATh HH(OpPMAIMIO, TMPEACTABIECHHYI0 B TalnMIax, Ha
nuarpammax, rpadukax, OTpaskarollylo CBOWCTBA PEaIbHBIX IIPOLECCOB U
SBJICHUI; TIPEICTABIIATH HH(POPMALIHIO C TIOMOLIbIO TAaOIMIl U TUArpaMM;
HCCIIEIOBaTh CTaTUCTHUYECKHE JaHHbIe, B TOM YHCIIE C IPUMEHEHUEM
rpadu4ecKux METOJOB U  JJIEKTPOHHBIX CPEACTB; rpaduyecku
UCCIIEIOBaTh COBMECTHbIE HAOJMIOAEHUS C IOMOULIBIO  JUarpaMm

paccenBaHus U JINHEWHOU perpeccuu




YMeHue OIepupoBaTh IOHATUSAMHU: CIyYalHBIA OIBIT M CIIy4aiiHOE
COOBITHE, BEPOSITHOCTh CIy4yalHOro COOBITUS; YMEHHE BBIYUCIIATH
BEPOSTHOCTh C HCIIOJIB30BaHUEM TIpadUUecKuX METOJIOB; MPUMEHSThH
(GOopMynbl CIOKEHHSI M YMHOXXEHHUS BEpOSTHOCTEH, (OopMyily HOIHOH
BEPOSATHOCTH, (popmyny bepHysum, komOuHaTOpHBIE (GaKTHl U HOPMYIIBL;
OLICHUBATb BEPOATHOCTH pEabHBIX COOBITUH; YMEHHE OIEepHpPOBATH
NOHATUSAMH: CIIydaiiHas BEJWYHMHA, pAaclpeleieHue BEpOSTHOCTEMH,
MaTeMaTHYeCKOe OXXHUJaHHWe, AMUCIEpCUs U CTaHAAPTHOE OTKJIOHEHHE
CIlyualiHOW BEJIMYUHBI, (YHKIMM paclpeleleHuss W  IUIOTHOCTH
PaBHOMEpPHOTrO, IOKa3aTeJIbHOIO M HOPMAJIBHOIO pPacCHpeleseHHIA;
YMEHHE WCIIOJNIb30BaTh CBOWCTBA WM3YYCHHBIX pPACHpENeNeHUH IS
peleHus 3ajay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX 4YHCET,
METOABI BBHIOOPOYHBIX HCCIEAOBAaHUH; YMEHHE IPHBOIUTH IPUMEPHI
IPOSIBJICHUS 3aKOHA OOJBIIMX YHMCET B IPUPOAHBIX M OOIIECTBEHHBIX
SBJICHHUSX; YMEHUE OTIEPUPOBATh MOHATHIMH: COYETaHHUE, IIEPECTaHOBKA,
YHUCIO COYETAaHMH, YMCIO IepecTaHOBOK; OuHOM HploToHa; ymeHue
NPUMEHSATh KOMOMHATOPHBIE (PAKTHI M PACCYKICHHS IS PEIICHHS 3a/1a4;
OLIEHUBATh BEPOSITHOCTH  pealbHbIX  COOBITHIA; COCTaBJISATh

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIPETUPOBATH NOJIYYEHHBIA PE3YIIbTAT

YMeHue onepupoBaTh IOHATHUAMM: TO4YKA, MpsAMas, IIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIVIA, IUIOCKMH yroul,
JBYI'PAHHBIA Yroj, TPEXTPaHHBIM YroJ, CKPEIIMBAKOUIUECS MPSMBIE,
MapaJuIeJIbHOCTh U NEPHEHAUKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEH, yroJl
MEXIY MNPSMBIMH, YTrOJI MEXIY HPSIMOM M IUIOCKOCTBIO, YIOJl MEXAY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU [0 IUIOCKOCTH, PACCTOSTHUE MEXKIY
IIPSAMBIMH, PACCTOSHUE MEXAY IUIOCKOCTSIMH; YMEHUE HUCIIOIb30BATh IIPH
pelIeHNH 3aJad U3y4eHHbIE (DAKTHI M TEOpEeMbl IJIAHUMETPUU; YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpa; CTPOUTH
MaTE€MaTU4YeCKUEe MOJEIM C IOMOIUBI0 T€OMETPUYECKUX IOHATHU H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4YNn

10

YMeHue onepupoBaTh MOHSATUSIMHM: IUIOWAAL (UIYpbl, 00bEM (PUTypHI,
MHOTOTPaHHMK, MPAaBUJIbHBI MHOTOTPaHHHMK, CEYEHHNE MHOIOIDAaHHUKA,
KyO, mnapajuienenunen, npusMa, HUpaMuaa, (urypa U THOBEPXHOCTH
BpallleHHs, UWIMHIpP, KOHYC, map, cdepa, MIomaas cepsl, MIomaib
MOBEPXHOCTU NHMPaMMJIbl, MPU3MBI, KOHYyCa, IWINHApa, 00BEM KyoOa,

IIPSAMOYTOJIBHOTO Tapajlleenuneaa, MUpamMuabl, IMPU3MbL, LWIAHIPA,




KOHYycCa, I1apa, pa3BEPTKAa MOBEPXHOCTH, CEUCHUS KOHYCa W IMIUHIPA,
napajulelbHble OCH WM OCHOBAaHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacamomiasacs cpepsl, LWIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUYEHHE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHUKHU, (QUTYPHI M ITOBEPXHOCTH
BpAILCHUS, UX CEUYEHUS, B TOM YHCIIE C TIOMOIIBIO 3JIE€KTPOHHBIX CPE/ICTB;
yMEHHE IPUMEHATh CBOMCTBA F€OMETPUYECKUX (DUTYP, CAMOCTOSTEIHHO
(bopMyIHpOBaThH ONpPECIICHUS U3y4aeMbIX (UTYp, BBIABUIATh TUIIOTE3BI
0 CBOICTBaxX W NMpU3HAKaX IeOMETPUYECKUX (uryp, 0OOCHOBBIBATH HIIH
OmpoBepraTh MX; YMEHHE TIPOBOAUTH Kiaccudukanuio ¢uryp mo
Pa3IUYHBIM TIPU3HAKAM, BBIIOIHATH HEOOXOIUMBIE OMOJHHUTEIBHBIC

MOCTPOCHUS

11

12

13

YMeHue omepupoBarh IMOHATHSAMH: JBW)KCHHEC B  TIPOCTPAHCTBE,
napajulebHbI MEPEeHOC, CUMMETPUS Ha IUIOCKOCTU M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue M0a00UsA, TOAOOHBIE (UTYpPBHI;, YMEHHE
pacro3HaBaTh paBHbBIE U MOJOOHBIE (UTYpBI, B TOM YHCJIE B MPUPOJE,
HUCKYCCTBE, apXHUTEKType; HCIOJb30BaTh T'C€OMETPUUYECKUE OTHOIICHUS
IpU pElIeHUWU 3a]a4; HAXOJUTh T€OMETPUYECKHE BEIUYMHBI (IJIMHA,
yroJI, IUIomaab, O0OBEM) TpH pEHICHWH 33a7a4 W3 JPYruX Yy4eOHBIX
MPEIMETOB U U3 PEAIbHOMN JKU3HH; YMEHUE BBIYUCIATH T€OMETPUUECKUE
BENTMYUHBI (JUTMHA, YTOJ, IUIONIA/b, OOBEM, IUIOMIAAh TOBEPXHOCTH),
UCTIONB3YSl M3y4eHHBbIE (OpPMYJBI M METONbI, B TOM YHCIE: IUIOMAIb
MOBEPXHOCTH MUPAMUJIBI, IPU3MBI, KOHYCA, IIWIMHIPA, TUIOMAIb Cepsr;
00BEM Ky0a, TPSIMOYTOJIBHOTO Mapajulesenureia, MUPaMUIbL, TPU3MBI,
HWINHApPA, KOHyCa, Iapa; YMEHHE HaXOAWTh OTHOIIEHHE O0bEMOB

NOJ00HBIX uUryp

YMeHue onepupoBaTh NOHATHIMU: MPSAMOYTOJIbHAs CHCTEMa KOOPAHUHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPJMHATHI BEKTOpPA, CyMMa BEKTOPOB,
MPOU3BEICHHE BEKTOpa Ha YHCIIO, PA3OkKEHHE BEKTopa Mo 0a3ucy,
CKaJISIPHOE TMPOU3BEJCHUE, BEKTOPHOE MPOMU3BEACHUE, YIOJI MEXIY
BEKTOPAaMHU; YMEHHE UCIOJIb30BaTh BEKTOPHBIA MU KOOPAUHATHBIN METO.
JUIST  pEHICHUS] TEeOMETPHYECKHX 3aJad M 3a7ad  JAPYruX y4eOHBIX
MPEIMETOB

YMeHne BBIOMpATh TOAXOMANIMN METOA JUIsl pEIIeHHs 3a7adu,
MOHUMAHHWE 3HAYMMOCTH MaTeMaTUKU B HW3YYEHUU MPUPOAHBIX U
OOIIIECTBEHHBIX MPOIIECCOB W  SBJICHUH; YMEHHE paclo3HaBaTh

MMPOSABJICHUC 3aKOHOB MATCMATHUKH B HCKYCCTBC, YMCHHC IIPUBOJUTH




IpUMEPbl  MAaTEMaTUYECKUX OTKPBITUHA POCCHUHCKOM H  MHUPOBOU

MaTeMaTH4YeCKOM HayKu




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
HO MATEMATHUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn
1 Yucna u BBIYUCIICHUS
1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEe
1o Panmonanbupie  yncna. OOBIKHOBEHHBIE M JIECATUYHBIE JpOOM, MPOICHTHI,
' OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTypaJbHOM cTeneHu. JeHcTBUs ¢ apupMeTHIecCKUMU
' KOPHSIMU HaTypaJbHON CTENEHU
14 Crenens ¢ 1enbIM nokaszareneM. CTeneHb ¢ paluoHaIbHBIM MoKa3areneM. CBoMCTBa
' CTEIICHU
15 CuHyC, KOCMHYC M TaHI€HC 4YHCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIIOBOIO apryMeHTa
1.6 Jlorapudm uncna. [lecaTnynHble U HATYpAIbHBIC JTOTapHUPMBI
HevictButenbHple  4ucia. ApupMeTHYECKHE OINepalud C JeHCTBUTEITbHBIMU
1.7 yuciaamu. [IpuOarkEéHHbIe BEIYUCIIEHUS, IPAaBUIa OKPYTJIEHUS, IPUKHUIKA U OLIEHKA
pe3yJibTaTa BEIYMCIECHUN
1.8 [TpeoOpa3oBanue BoIpaXKEHUH
1.9 KommuiekcHsle uncna
2 VYpaBHEHMS U HEPABEHCTBA
2.1 [lenbie 1 1pOOHO-paAIIIOHAIbHBIE YPaBHEHUS
2.2 HppaunroHanbHble ypaBHEHUS
2.3 TpuroHomeTpudecKkue ypaBHEHH
2.4 [ToxazarenbHble U TOTapuPMUUECKHE YpaBHEHUS
2.5 [lensie u 1poOHO-palMOHATFHBIE HEPABEHCTBA
2.6 NppannoHanbHble HEPABEHCTBA
2.7 [TokazarenbHble U TOTapu(PMUUECKHE HEPABEHCTBA
2.8 TpuroHomeTpruuecKkue HEPABEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHMS, HEpAaBEHCTBA U CUCTEMBI C ITapaMeTpaMHU
2.11 Martpuna cuctemsl TMHEWHBIX ypaBHEHUN. OnpeaenuTenb MaTpHULIbl




3 OyHKIUYT U TpapUKU
31 Oyukuus, cnocoObl 3amanus ¢yakmuu. ['paduk QyHkiun. BzaumHo oOpaTHbIE
' dbyakuun. YérHple n HeuéTHBIC QyHKIMH. [leproanyeckue GyHKIN
OOnacTe ompesneraeHus W MHOXKECTBO 3HaueHuH ¢yHkuumu. Hymn ¢yHkuuu.
39 [IpoMeXyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl ¥ MHUHUMYMBI (QyHKuuu. HauOosnbliee M HauMmeHblllee 3HA4YEHUE
(GyHKINU Ha TPOMEKYTKE
33 Crenennass (yHKIMS C HAaTypaJbHbIM W IIeNbIM Toka3zarteneMm. EE cBoiictBa u
' rpaduk. CBoiicTBa U rpaduK KOPHS 1-Ol CTEIEHU
34 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 [oxa3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
36 Toukum paspbiBa. AcumnTorel TpadukoB ¢GyHKuuid. CBoHcCTBa  (yHKIHIA,
' HEMpEepPbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS TOCIIEA0BATENILHOCTEH
3.8 Apudmerndeckas 1 reomeTpudeckas nporpeccur. @opmyia ClI0XHBIX MPOLIEHTOB
4 Hauana maremMaTHueckoro aHajinza
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE AIeMEHTAPHBIX (DYHKITHIA
[Ipumenenne npPOU3BOJHOW K HCCIEA0BaHUIO (YHKIUH Ha MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxokeHne HanOosbIIero 1 HaMMEHbBIEro 3HaYeHUs (YHKIMU Ha
OTpe3Ke
4.3 [TepBoobpasnas. UnTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoOXecTBO, orepaluu HajJ MHOKecTBamu. J(uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 ®urypsl Ha INIOCKOCTH
7.2 [IpsiMbIE ¥ TNTOCKOCTH B TPOCTPAHCTBE
7.3 MHoOrorpaHHuKH
7.4 Tena 1 MOBEpXHOCTH BpalllCHUS




7.5

KOOp[[I/IHaTBI H BCKTOPLI




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

JI.C. Atanacsn, B.®. byry3os, C.b. Kanomiies, 3.I'. [To3nsk, JI.C. Kucenena.
['eomeTpus (6a30BbId U yriayOaeHHbIA ypoBeHb). 10-11 kmaccsl. YueOHUK.
Mocksa. «IIpocsemenue».

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

['eomerpusi. Meroauueckue pexomennanuu. 10 kmacc: mocoOue st yduTeneu
obmreoOpazosar. opranuzanuii / B. @. byry3os, B. B. [Ipacoinos.

— M. : TIpocgeiienue, 2014.

3. 'eometpusi. MeTonuueckue pekoMernaanuu. 11 kimacc: mocodue aJis
yuurenen obieodpaszopar. opranuzanuii / B. @. byty3os, B. B. [Ipacosnos.
— M. : TIpocgeienue, 2014.

4. I'eometpus. Jlunaktuyeckue matepuansl. 10 kimace: mocooue a1t yuutenen
oO1ieoOpazoBar. opranuzanuii / B. @. byry3os, B. B. [IpaconoB. — M. :
[Ipocsemenne, 2015.

5. l'eomerpus. Aunaktudeckue matepuansl. 11 kiacc: mocobue ajis yaurenei
oO1eo6pazoBar. opranuzanuii / B. @. byty3o0s, B. B. [Ipaconos. — M. :
[Ipocsemenue, 2015.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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