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INOACHUTEJIBHASA 3ATINCKA

HaCTOHLHaSI mporpamMma 1o recoMmeTpun JJist 11 kmacca cocTaBieHa B COOTBETCTBUH C:

3akoHoM P® «O06 obpazoBanum B Poccuiickoir @enepammu» Ne 273-03 ot 29 nexabps
2012 rona;

@enepanbHbBIM TOCYJAPCTBEHHBIM 00pPa30BaTEIbHBIM CTAaHAAPTOM CpPEIHEro OOIIero
oOpazoBanust (yTBep)KICH NMpUKa3oM MHUHHCTEpCTBa 00pa30oBaHUS M HayKdh Poccuiickoit
®eneparun ot 17.05.2012r. Ne 413);

VYueousiM uianHom MAOY «COUI» c.I'py3uno

ABropckoii mporpammbsl  «['eomerpusi 10-11 kmaccer» aBtopsl: JI.C. Artanacsna, B.O.
byry3osa, C.b. Kanomiiesa, 3.I'. ITo3usxka u JI.C. Kucenepoii.

N3yueHne Kypca reOMeTpUH CTaBUT CBOCH 1eJIbI0 TIOBBICHTH OOLIEKYIbTYPHBIH YPOBEHb YEIOBEKa
U 3aBepUIMTh (OPMHUPOBAHUE OTHOCUTEIBHO IEJIOCTHOM CHUCTEMbl I€OMETPUYECKUX 3HAHMH Kak
COCTaBHOM dYacTu OOIIEero cpeaHero oOpa30BaHMS, COBEPIIEHCTBOBAHUS WHTEJUIEKTYAJIbHBIX MU
TBOPYECKUX CIIOCOOHOCTEH BBIYCKHUKOB, Pa3BUTHE MCCIIEI0BATEIbCKMX YMEHHUM U HABBIKOB.
3agaun:

OBJIAJICHUC CHUCTEMOM MaTeMaTHYECKHUX HOHﬂTHﬁ, 3aKOHOB M METOJO0B, M3Yy4YaCMbIX B IIpEACIax
OOII COO;

CTAQHOBJICHHE MOTHBALMK K TOCICAYIONIEMY H3YYCHHI0 MATEMAaTHKH, €CTECTBEHHBIX U
TCXHUYCCKHUX OUCHUIIIMH B YUPCKIACHHUAX CUCTCMbI CPCAHCTO U BBICHICTO HpO(l)CCCI/IOHaJH)HOFO
o0pazoBaHus, 151 CAMOOOPA30BAHUS;

OCO3HAHHE M BBISBICHHUE CTPYKTYPBI JOKA3aTEIbHBIX PACCYKACHHH, JTOTUUECKOr0 0OOCHOBAHHUS
JI0Ka3aTeNbCTB; OCMBICICHUE MPOOJIEMbI COOTBETCTBUSI JCIYKTHBHBIX BBHIBOJOB OTBIICUCHHBIX
TEOPHIi M PEAIbHOM KU3HH;

OBJIaJICHUE OCHOBHBIMU MOHSTHUSIMH, UICIMHU U METO/IaMH T€OMETPHUH; CIIOCOOHOCTh MIPUMEHSTh
NOJTYYSHHBIC 3HAHUS JUIS ONMCAHHS U aHAIIM3a MPOo0JIeM U3 peabHOM KHU3HH,

TOTOBHOCTHh K pEIICHHIO IIMPOKOTO Kjacca 3aJad W3 Pa3IMYHBIX Pa3[elioB MaTeMaTHKH H
CMEXHBIX y4EOHBIX MPEIMETOB, K MOMCKOBOH M TBOPYECKOW NEATEITHHOCTH, B TOM YHCIIE MPU
peLIeHNH HeCTaHIapTHBIX 33/1a4;

0OCO3HAaHWE U OOBICHEHHE POJin H3YYCHHBIX HOHﬂTHﬁ, 3aKOHOB U MCETOJAOB B OIIMCAHUHU U
HUCCICAOBAHUN PCAJIBHBIX MNPOLUECCOB U HBHGHHﬁ; IIOHUMAaHUE OCHOB aKCHOMAaTHYECKOI'O
MMOCTPOCHUA TeOpHﬁ; MNpeaACTAaBJICHHUE O MATEMATUYCCKOM MOACIIMPOBAHUN U €T0 BO3ZMOKHOCTAX,
OBJIAJICHUEC MaTeMaTHYecKoi TepMI/IHOHOFI/Ieﬁ n CHMBOHHKOﬁ, Ha4dYaJIbHBIMH ITOHATHUAMMU JIOT'NKHU
M TPUHLOUIIAMH  MaTeMaTHYeCKOro  JIOKa3aTelIbCTBA;  CAMOCTOATENBHOE  MPOBEICHUE
JOKa3aTeIbHBIX PacCyXICHHI B XO/€ PeIIeHHs 3a/1ay;

n300pakeHHe IUIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUTYp, X KOMOMHAINIL; YTCHUE
TeOMETPUUECKUX YEPTEeKEH; omucaHne U 00OCHOBAaHME CBOWCTB (DUTYp M OTHOIICHUH MEXKITY
HUMU,

OBJIQJICHHUEC HaBbIKaMH HCITIOJIb30BaHUA KOMITBIOTCPHBIX nporpamm npu PEIICHUN
MaTeMaTUYeCKUX 337a4, B TOM YHCIE JUIA TOUCKAa MYTH PEHICHUS W WUIIOCTpPAIMU XO0Ja
pacCyKIeHHUsI.

Hcnonv3zyemulil yueono-memoouuecKuii KOMnaeKkm:

Aranacsn JI.C., Byryzor B.®., Kagomme C.b. T'eomerpums. 10-11: VueOHumk mis
0011e00pa30BaTENbHBIX ~ YUpeXKIeHUW: 0a30BbIi M NpOPHUIBHBIA  ypoBHH. — M.:
[Tpocsemienne, 2015r.;

3uB b.I'. I'eometpus. Junakrnueckue marepuansl. 11 kiacc: 6a30Bblil 1 TPOGUIBHBINA YPOBHHU.

— M.: IlpocBemenue, 2011

Mecmo npeomema:
Ha u3ydenue npenmMera oTBOAUTCS 2 4aca B HEJEIIO, UTOTO 68 4acoB 3a y4eOHBIH roI.



COJAEP)KAHUE YYEBHOT O ITPEJIMETA

1. Temna n noBepxHocTu Bpamenus (16 gacos).

Tena BpameHus: LOUIMHIpP, KOHYC, yCEUYeHHBIH KOHYC, cdepa u map. CedeHus Tes BpalLICHUS.
[Tnomanu TOBEPXHOCTEH NWIMHIpPAa W KOHyca. YpaBHeHHE cdepbl. B3aumMmHOe pacmoiiokeHue
cdepsl u mockoctu. Kacarenpnas mimockocts K cdepe. [lnomans cheprr. Chepa, Bnucannas B
MHOT'OTpaHHHUK, cepa, ONMMCaHHAasi OKOJIO MHOIOI'PAaHHHKA.

OchosHas yenb — MO3HAKOMUTh yJallIUXCs C MPOCTEHIIMMHU TEJIaMU BPALIEHUS U UX CBOMCTBAMH,
3aBEPLIMTh CUCTEMATUYECKOE U3yUECHUE Tell BpallleHUs B IPOLECCE PEILCHUs 3a/1a4 Ha BBIYMCICHUE
IJIOIIA/IEH UX MOBEPXHOCTEH.

2. O0bembl Tea (16 yacoB).

[Tonsstue 00 oObeme Ttenma. OTHoOmIEHHWE O0BEMOB TOMOOHBIX Ten. Dopmynsl oObeMa Kyoa,
napajienenumnesaa, npu3Msl, nuwiusaapa. Gopmysnsl oobema nupamMmusl U Konyca. @opmyisl o0bema
IIapa v ero yacrei.

OcnosHas yenb — BBECTU NMOHATHE 00bEMa Tella U BbIBECTH (HOPMYJIbI Ul BBIYMCICHUS 0OBEMOB
OCHOBHBIX MHOTOI'PaHHUKOB M KPYIJIBIX T€J, U3YYEHHBIX B KYpCe CTEPEOMETPHH.

3. BekTopsl B npocTpancTBe (7 4acoB).

[TonsiTne BekTOpa B mMpocTpaHcTBE. PaBeHCTBO BeKTOpoB. COXKEHHME M BBIYMTAHUE BEKTOPOB.
YMHOKEeHHe BekTopa Ha uyucino. Kommianapuele BekTopbl. IlpaBuno mnapannenenunena.
PaznoxeHnne BeKTOpa Mo TpeM HEKOMIUTAHAPHBIM BEKTOPaM.

OchosHas yenb — 3aKpenuTh U3BECTHBIE yJallUMCs U3 Kypca IUIAaHUMETPHH CBEJICHUS O BEKTOpax U
NeUCTBUSAX HaJ HUMH, BBECTU MOHATHE KOMIUIAHAPHBIX BEKTOPOB B MPOCTPAHCTBE M PACCMOTPETh
BOIIPOC O PA3JI0KEHUHU JIFOOOT0 BEKTOPA MO TPEM JTaHHBIM HEKOMIUIAHAPHBIM BEKTOPAM.

4. Mertoa koopaMHAT B IpocTpaHcTie. J[Bu:kenus (15 yacos).

[IpssmMoyronbHast cucreMa KoopauHaT B mpocTpaHcTBe. KoopawHaTel BekTopa. CBs3p MeEXay
KOOpJMHAaTaMU BEKTOPOB M KOOpJAMHaTaMu Touek. IIpocreiimme 3agaum B KOOpAMHATax. YTou
MeXIy BekTopamu. CKaJsipHOE NMPOU3BEJCHUE BEKTOPOB. BBIUMCICHHE YITIOB MEXAY HPSIMBIMU U
TUNIOCKOCTSIMH. YpaeHenue niockocmu. JIBUKEHUS: IEHTpAIbHAs, OCeBas, 3epKAIbHAs CHMMETPHH,
napajyieNbHbINA IEPEHOC.

OcnosHas yenb — cOPMUPOBATh YMEHHUE yUalMXCS IPUMEHSATh BEKTOPHO-KOOPAWHATHBIN METOI K
PEILICHUIO 337a4 Ha BBIYMCICHHE YIJIOB MEXIY MPSIMBIMH U TUIOCKOCTSIMU M PACCTOSIHUHA MEXITY
JIByMSI TOYKaMH, OT TOYKH JI0 TUIOCKOCTH.

5. TloBtopenme kypca reomerpuu (14 gaco).



IHJIAHUPYEMBIE PE3YJIbTATDBI
ocBoeHMsI Kypca reomerpum B 11 kiacce

Peanuzanus paboueil mporpaMmbl HaIpaBiieHA HA JOCTUKEHHE JTUYHOCTHBIX, IPEIMETHBIX U
MeTanpeaMEeTHBIX 00pa30BaTeIbHBIX PE3YIbTATOB B COOTBETCTBUU ¢ TpeboBanusamu OI'OC:
JINYHOCTHBIE:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS

HAyKHU; KPUTUYHOCTh MBIIUICHHUS, YMEHHE paclo3HaBaTh JIOTHYECKU HEKOPPEKTHBIE

BBICKa3bIBaHMS, OTJINYATh TUIIOTE3Y OT (paKTa;

TOTOBHOCTh U CIIOCOOHOCTh BECTH JHUAJOT C JAPYTUMU JIIOBMH, JOCTUTarb B HEM

B3aMMOINOHUMAHUS, HAXOAUTH OOIIHE LEeIN U COTPYIHUYATh AJISl UX TOCTHKEHUS;

HABBIKM COTPYIHHYECTBA CO CBEPCTHHKAMHU, IETHhbMHU MIIQJIIIETO BO3pacTa, B3pPOCIBIMU B

o0Opa3oBarenbHOM, OOIIECTBEHHO IIOJIE3HOM, Y4eOHO-HCCIe0BATeIbCKOM, MPOEKTHON U

JIPYruX BUAAX AEATEIbHOCTH,;

TOTOBHOCTB U CIIOCOOHOCTBH K 00pa30BaHMUIO, B TOM YHCIIE CaMOOOpa30BaHuI0, HA IPOTSHKEHUU

BCEH JKM3HHU, CO3HATENbHOE OTHOILICHHE K HEMpPEephIBHOMY OOpa30BaHHI0 KakK YCIOBHIO

ycrenrHoi mpoeccuoHaNIbHON U 00IIECTBEHHON eI TENbHOCTH;

ACTETHYECKOE OTHOIIEGHHWE K MHUPY, BKIIOYAs ICTETUKY ObITAa, HAYYHOTO M TEXHUYECKOTO

TBOPUYECTBA;

OCO3HaHHBIM BBIOOp Oyaymiedl npodeccur W BO3MOXKHOCTh peaqu3allid COOCTBEHHBIX

JKU3HEHHBIX TUIAHOB; OTHOIIECHUE K MPOQPECCHOHATBHOU EATSIBHOCTH KaK BO3MOXKHOCTH

y4acTHs B PELICHUH JTUYHBIX, OOLIECTBEHHBIX, TOCYAAPCTBEHHBIX, O0IIECTBEHHBIX MPOOIEM;

MeTanpeaMeTHbIe PE3yIbTaThl OCBOSHUS OCHOBHOM 00pa30BaTEIbHON MIPOTrpaMMBbI MPEICTABICHBI

TpeMsi IpyIIaMi YHUBEPCAIbHBIX yueOHbIX AericTBuil (YVY ).

1. PerynsaTuBHBIE YHUBEPCAIbHBIC YU€OHBIC IEUCTBUS

Buinycknuk nayyumcs:

—  CaMOCTOSITENBHO OMNpPEAENATh LENH, 3aJaBaTh NapaMeTpbl U KPUTEPUHU, MO KOTOPHIM MOXKHO
OTIPENIEIUTh, UTO 1IeJIb IOCTUTHYTA,

—  OIIGHWBAaTh BO3MOJKHBIE IOCJIEJICTBHS JIOCTH)KCHHUSI TOCTABICHHOW II€JId B JICSITEIBHOCTH,
COOCTBEHHOM KU3HU U KM3HU OKPYKAIOMINX JIIOJIEH, OCHOBBIBASACH Ha COOOPAXKEHUAX ITHKHU U
MOpaJy,

— CcTaBUTh W (QOpMYIHpPOBaTH COOCTBEHHBIE 3a/Jaud B OOpa30BATECIIbHOW JESITEIBHOCTH U
JKU3HEHHBIX CUTYaIUsX;

—  OIIEHUBATh PECYPCHI, B TOM YHCII€ BpeMs U JApYrue HeMaTepHUalbHbIE PeCypChl, HEOOXOAMMBIE
JUTSL TOCTUKEHUS TIOCTABJIICHHOM LENH,

— BBIOMpaTh TMyTh JOCTIDKCHHS IIeJIM, TUIAHUPOBATh pEIICHHE TIOCTABJICHHBIX 3ajad,
ONTHUMU3HPYS MaTepUabHbIE U HEMaTepHAIbHBIC 3aTPaThI;

— opraHu3oBbIBaTh A((EKTUBHBIA TIOUCK PECYpPCOB, HEOOXOAUMBIX I  JOCTHXKCHHUS
MTOCTaBIICHHOM IIENH;

—  CONOCTABJIATh NOJYYEHHBIN PE3YNIBTAT AEATEIBLHOCTH C MIOCTABIEHHOMN 3apaHee LEbIO.

2. [lo3HnaBaTenbHbIE YHUBEPCATbHBIC YUeOHBIC ACHCTBH

Buvinycknuk nayuumcs:

— UCKaTh U HAXOAWTh OOOOIICHHBIE CIOCOOBI pEeIIeHHs 3adad, B TOM YHCJE, OCYIIECTBIATH
pa3BepHYTHIH HH(MOPMAIMOHHBIA IMOWCK W CTAaBUTh Ha €ro OCHOBE HOBbIe (yueOHBIE U
NO3HaBaTeNbHBIC) 3aa49H;

—  KPUTHYECKU OIEHUBATh U MHTEPIPETUPOBATH MHPOPMAIIUIO C Pa3HBIX MO3UIIMN, PACTIO3HABATH
U QUKCUPOBATH NPOTUBOPEUHS B HH(OOPMAIIMOHHBIX UCTOYHHKAX;

— HCNONb30BaTh  pa3JINYHbIE MOJEIIBHO-CXEMaTHYECKUE CpEeAcTBa I IPEACTABIICHHUS
CYIIECTBEHHBIX CBSI3€ W  OTHOIICHWH, a TakKe NPOTHUBOPEYMH, BBISIBICHHBIX B
UH(POPMAITMOHHBIX HCTOYHUKAX;



— HaxoAWTb W MPUBOAUTH KPUTHUYECKUE apTyMEHThl B OTHOLICHUU JACUCTBUH U CYXKIACHHI
JIPYroro; CIOKOWMHO W pa3yMHO OTHOCUTBHCS K KPUTUYECKUM 3aMEUaHUSIM B OTHOLICHUU
COOCTBEHHOTO CYXKJIEHUS, pACCMATPUBATh UX KaK Pecypc COOCTBEHHOTO Pa3BUTHS,

— BBIXOJHUTH 3a paMKU Yy4yeOHOTO MpeaMeTra M OCYIIECTBISATh IeJeHANpaBiICHHBIM MOUCK
BO3MOKHOCTEH U1l LIUPOKOT0 IIepeHOCca CPEJICTB U CIIOCOOOB ACHCTBUS;

—  BBICTpauBaTh MHAMBHUIYAJIbHYIO 00pa30BATEIbHYIO TPACKTOPHUIO, YUUTHIBAs OTPaHUUYEHHS CO
CTOPOHBI IPYIrUX YYACTHUKOB U PECYpPCHBIE OIPAHUYCHHS;

—  MEHSTH U yIAEP>KUBATh Pa3HbIC MO3UIIMHU B IO3HABATEILHOMN JESTEIILHOCTH.

3. KoMmMmyHUKaTHUBHBIC YHUBEPCATbHBIC YICOHBIC IEHCTBHS
Buinyckuux nayuumes:

—  OCYIICCTBIIAThH JEJIOBYI0O KOMMYHHKAI[MIO KaK CO CBEPCTHHKAMH, TaK M CO B3POCIBIMH (Kak
BHYTpU 00pa30BaTeNbHOM OpraHM3allii, TaKk U 3a €e MpeJesiaMu), ToJA0UpaTh MapTHEPOB AJIs
JIEJIOBOM KOMMYHUKAIIUU MCXOJ M3 COOOpaKEHUHN Pe3yabTaTUBHOCTU B3aUMOJICHCTBUS, a HE
JUYHBIX CUMIIATUH;

—  TIPHU OCYIIECTBIICHUU TPYNIOBON pabOThl OBITh KaK PYKOBOAMUTENIEM, TaK U WICHOM KOMAaH/bI B
pa3HBIX poONIsX (reHepaTop WCH, KPUTHK, UCTIOJHUTEIb, BHICTYIAOIMN, SKCIEPT U T.11.);

—  KOODAMHHMPOBATb U BBIIOJIHATH pabOTy B YCIOBHSIX pEaJbHOrO, BUPTYAIBHOTO U
KOMOMHHMPOBAHHOTO B3aHMOJICHCTBUS;

—  pa3BEpHYTO, JIOTUYHO M TOYHO M3JIararh CBOIO TOUKY 3PEHHMsI C MCIOJb30BAaHUEM aJCKBATHBIX
(YCTHBIX ¥ TUCbMEHHBIX) SI3bIKOBBIX CPE/ICTB;

— pacrno3HaBaTh KOH(JIMKTOTEHHBIE CHUTYAIlMH M MPEAOoTBpaIlaTh KOHGIHMKTBHL IO WX aKTUBHOU
da3pl, BeICTpanBaTh JEJIOBYI0 U OOpa30BAaTEIbHYI0O KOMMYHHKAIMIO, M30eras JMYHOCTHBIX
OILIGHOYHBIX CYXKICHHI.

npeIMeTHbIE pe3yJbTaThl (YrJy0/JeHHbI YPOBEHb)

Jlnisl yCHEenrHoro MpOoIOJKEHUST 00pa3oBaHUs MO CHEIUATbHOCTSIM, CBS3aHHBIM C MPHUKIATHBIM
UCIIOJIb30BAaHUEM MAaTEMAaTUKU W JUisi 00ecreueHUuss BO3MOXKHOCTH YCIEUTHOTO MPOJOIKCHHUS
00pa3oBaHMs MO CHEIUATBHOCTSIM, CBS3aHHBIM C OCYIECTBICHHEM HAyYHOW U MCCIEA0BaTENbCKON
JIeSATeTLHOCTH B 00JaCTH MAaTEMAaTUKH U CMEKHBIX HayK

BeinyckHUK HayunTest / BolnycKHUK ROAYYUM 803MONCHOCHb HAYUUMbCA

T'eomempus

— BJAJIETb TEOMETPUUECKUMHU TMOHATHUSAMHU TPU PEIICHUM 33/7a4 W MPOBEACHUU MaTEMaTUYECKHUX
pacCyx IeHHUi;

— CaMOCTOSITENbHO (POPMYITUPOBATH OMPEIEICHUS Te€OMETPUYECKUX (UTYP, BBIABUTATH THUIIOTE3BI
O HOBBIX CBOWCTBAaxX MW NMPHU3HAKAX T€OMETPUUECKUX (PUTYp U OOOCHOBBIBATH WJIM OIMPOBEpPraTh
uxX, 0000maTh WIM KOHKPETU3MPOBATH PE3YJIbTAaThl Ha HOBBIX Kjaccax (UTYp, MPOBOIUTH B
HECJIOKHBIX CIydasx KiacCu(puKamuio Guryp mo pa3audHbIM OCHOBAHUSM;

— HCCeNoBaTh YEPTEXKHM, BKIOUYas KoMOWHanmuu (Uryp, u3BIEKaTh, HHTEPIPETUPOBATH U
npeoOpa3oBLIBaTH HHPOPMAIIHIO, TPEACTABICHHYIO Ha YePTEXKAX;

— pemaTh 3a7a4d T€OMETPUYECKOTO COJEP)KaHHsS, B TOM YHCJIE B CHUTYaIHsIX, KOTJa alrOpPUTM
pelieHusT He ClieyeT SIBHO U3 YCIIOBHUS, BBIMONHSATH HEOOXOJIUMBIC IS PEIICHUS 3aJadyu
JIOTIOJIHUTENbHBIE TIOCTPOCHHSI, UCCIIEIOBATh BO3MOXHOCTh IPUMEHEHHUsS TeopeM U HopMyn s
pelieHus 3a1ay;

— yMmeTh QOpMYIUPOBATH U IOKA3BIBATH T€OMETPUUECKUE YTBEPKICHUS;

— BJIAJIETh MOHATUAMH CTEPEOMETPHH: TIPU3Ma, MapaJUICNICTIUIIE I, THpaMua, TETPadp;

— HMETh MPEJICTaBICHHUS 00 aKCHOMaX CTEPEOMETPUHU U CICCTBUSIX U3 HUX M YMETh IPUMEHSTh UX
MIpU pEILIEHUY 3a]1a4;

— YMETb CTPOHUTH CEYEHHS] MHOTOIPAaHHUKOB C MCIIOJIb30BAHUEM PAa3IMUHBIX METOJ0OB, B TOM YHCIIE
U METOJa CIIE/IOB;

— HMMETh NMPEJCTaBICHUE O CKPEIIMBAIOUINXCS MPSAMBIX B IPOCTPAHCTBE U YMETh HAXOJIUTh YTOl U
paccTosiHue MeXy HUMU,



IIPUMEHATH TEOPEMBI O MAPAJIIEILHOCTH MPSAMBIX M INIOCKOCTEH B IPOCTPAHCTBE MPU PELICHUU
3ajad4;
YMETh NIPUMEHATH NapajljiebHOe POEKTUPOBaHUE Ul 300pakeHust Guryp;
YMETb IPUMEHATD NEPIEHIUKYISIPHOCTU IPSIMON U IUIOCKOCTH NP PELICHUHN 33/1a4;
BIAJECTh IOHATUSAMU OPTOrOHAJIBHOE IPOCKTUPOBAHUE, HAKIOHHBIE M MX IPOEKLHH, YMETb
IIPUMEHATH TEOPEMY O TpeX NMEPIECHIUKYIApax IPU PELICHUH 3314,
BJIAJICTh MOHATUSAMHU PACCTOSHHE MEXIy (UTypamMy B MPOCTPAHCTBE, OOIIMN MEPHEHIUKYISAP
JBYX CKPEIMBAIOLIUXCS MPSMBIX U YMETh IPUMEHSATh UX IIPU PEILICHUU 3a/a4,;
BJIAJICTh NOHATUEM YIrOJl MEXKIY IPSIMON U INIOCKOCTBIO U YMETh IPUMEHSATH €0 NPU PEUICHUN
3azady;
BIAJETh IOHATUSAMHU [JBYIPAaHHBIA YIOJI, Yrojdl MEXAY IIIOCKOCTSIMHU, IEPIEHAUKYISIPHBIC
IUIOCKOCTH M YMETbh IIPUMEHATH UX IIPU PELICHUU 3a/1a4;
BJIA/IETh TNOHATUAMU NPU3Ma, NapajulesIeNuIe]] U IPUMEHATh CBOMCTBA NapaljiesieuIea Mpu
pelIeHuy 3a1ad,;
BIIAJCTh NOHATHEM NPSAMOYTOJbHBIM MMApauICNICIIUIIE] U IPUMEHATh €ro NPU PEIICHHUH 3a1ad;
— BJIAACTh IMOHATUAMHU IHPAMMIA, BUIBl NHPAMUL, DJIEMEHTHl IPABUIBHOW NHpPaMUIbl H
YMETb IPUMEHATH UX [P PELICHUN 3a]aY;
UMETh NPECTaBIEHUE O TeopeMe Jiliiepa, paBUIbHBIX MHOTOI'PaHHUKAX;
BJIQ/IETh TOHATUEM IUIOIIAAN MOBEPXHOCTEH MHOIOIPAHHUKOB U YMETh NPUMEHSTH €ro IpH
peuieHny 3a1ay;
BJIAJICTh MOHATHUSAMHU Tejla BpalleHUs (UWIMHIp, KOHYC, map u cdepa), UX CEYeHUS U YMETb
IIPUMEHATH UX NP PEIICHUU 3a7ad,;
BJIQJIETh MOHSTHUSAMM KacaTeIbHbIE NPSIMbIE U IUIOCKOCTH U YMETh MPUMEHATh U3 MPU PELICHUU
3a/1a4;
UMETh NpPEJCTaBICHHUS O BIHMCAHHBIX W OINUCAaHHBIX cdepaXx U YMEThb NPUMEHATh HX IpH
pelIeHn! 3a1ad4,;
BJIQJIETh MOHATUSIMH 00beM, 00BEMBbl MHOTOIPAaHHUKOB, TEJl BpAIICHUS U MPUMEHSATh UX HpPU
peuieHny 3a1ay;
UMETH INPEICTABICHUE O PAa3BEPTKE LUIMHApPA U KOHYCA, IUIOIIAAM MOBEPXHOCTH LWIMHIPA U
KOHYycCa, YMETh IPUMEHSTh UX NPU PELICHUH 3a]1a4;
UMETb MPEJCTABICHNE O TUIOMAAN chepbl U yMETh IPUMEHATh €r0 IPU PELICHUH 3a/1a4;
YMETh pelaTh 3aJa4d Ha KOMOMHAMU MHOTOTPAHHUKOB U TEJI BPaILlEHUS;
UMETh TpEe/CTaBICHHE O MOJ0OMU B MPOCTPAHCTBE M YMETh pellaTh 3aJaud Ha OTHOIICHHE
00BEMOB U IUIOIIAAEeH TOBEPXHOCTEH MOTOOHBIX GUTYD.

B noBceiHeBHOM JKHU3HU U IPU U3YYEHUU JIPYTUX MPEJAMETOB:

COCTaBJIATh C HCIOJIb30BAaHHUEM CBOMCTB TCOMECTPHUUCCKUX (I)I/Il"yp MATeMaTHYCCKUC MOACIHU IJIsd
peUiCcHuA 3aaa4 MNPaKTHYCCKOI'O XapakTepa MW 3aJad H3 CMCEXKHBIX AOUCHUILIMH, HCCICA0BATDH
MOJIYYCHHBIC MOACIIN U HHTCPIIPETUPOBATL PE3YJILTAT.

Hmems npedcmasnenue 06 akcuomamuieckom memooe;

eladems NOHAMUEM 2eoMempuyecKue Mecma modex 8 NPOCMpancmee U ymems NPUMeHsIms Ux
0J151 peuleHus 3a0ay;

VyMemb npuMensims OJisl peuletuss 3a0a4 C80UCMEa NIOCKUX U 08YCPAHHBIX V2ll08, MPEexePaAHHO20
yena, meopemvl KOCUHYCO8 U CUHYCO8 O/ MPeXSPAHHO20 Yald,

gladems NOHAMUEM NEPREeHOUKVIAPHOE CeYeHUe NPUMbl U YMemb NPUMEHAMb €20 NpU peueHuu
3a0ady,

umemv npedcmasieHue 0 080UCHMEEHHOCHU NPABUTbHBIX MHO20ZPAHHUKOS,

gadems NOHAMUAMU YEHMPAIbHOe U NapaileiibhHoe NPOoeKmuposanue u NPUMEeHsms ux npu
NOCMPOeHUU CeYeHUll MHO202PAHHUKOB MemOOOM NPOEKYULL;

umMemsv npedcmasieHue 0 pazeepmKe MHO20SPAHHUKA U Kpamuauuiem Nymu Had NO8epXHOCMU
MHO202PAHHUKA,

uMenmv npedcmasieHue 0 KOHUYECKUX Ce4eHUsIX,



uMemb HNpeoCmasieHue 0 Kacarwuxca cgepax u KOMOUHAyuu men 6paujenus u ymemb
NPUMEHAMb UX NPU PEUeHUU 3a0ay;

NPUMEHAMb NPU PeUeHUU 3a0ay GopmyLy paccmosHus Om mouku 00 NJIOCKOCMU,

81a0emsb PA3HLIMU CHOCOOAMU 3A0AHUSL NPSIMOU YPAGHEHUAMU U YMemb NPUMEHAMb npu
peuwenuu 3a0ay;

NPUMEHAMb NpU peueHuy 3a0aiy U O00KA3amenbCmee meopem GeKMOpHulL Memoo U Memoo
KOOpOUHam;

umems npeocmasienue 06 aKkcuomax oovema, NPUMeHsIms GopmyIvl 00bEMO8 NPAMOY20IbHO20O
napainnenrenuneod, NPU3Msl U RUPaMUbl, mempa’opa npu peweHuy 3a0ay;

NPUMEHAMb Mmeopembl 00 OMHOWEHUAX 00bEMO8 NPU PeuleHUU 3a0ay,

NPUMEHAMb UHMe2Pal 05 BbIYUCIEHUSL 00BEeMO8 U NOBEPXHOCHEN mell 8PAUeHUsl, 8bIYUCTeHUs
nI0WAoU chepuyecko2o nosca u 00vema uapoo2o Cios;

UMemb NPeoCmasieHue 0 OBUINCCHUSX 8 NPOCMPAHCMEE. NAPALIEIbHOM NePeHoce, CUMMEmMPUU
OMHOCUMENbHO NIOCKOCMU, YEHMPATbHOU CUMMEMpPUl, NOBOPOMe OMHOCUMENbHO NPAMOL,
BUHMNOBOU CUMMEMPUU, YMeMb NPUMEHAMb UX NPU PeleHuy 3a0ay;

uMems npedcmasierue o NIoWadU OPMoLOHAILHOU NPOEKYUU;

uUMemb NpeoCmasieHue 0 MmpexepanHoM U MHO20ZDAHHOM Yele U NPUMEHAMb C8OUCMEA NIOCKUX
Vell08 MHO20SPAHHO20 Y2ild NPU peuleHul 3a0ay;

uMemb npedcmasiieHus 0 npeoopPa308aHUU NOO0OUS, 2OMOMemuUY U yMemb NPUMEHIMb Ux npu
peuwteHuu 3a0ay;

YyMemb peuams 3a0ayu Ha NI0CKOCMU Memooamu cmepeomempuu,

YMemb npUMeHsimb hopMyIbl 00beM08 Npu peuteHuy 3a0a

Bexkmopul u koopounamot ¢ npocmpancmee

Brnajets MOHSATHSIME BEKTOPBI U X KOOPAMHATHI;

YMETh BBHITIOJHSATE ONEPAIX HaJl BEKTOPAMH,

HCTIONB30BaTh CKAISIPHOE MTPOU3BEICHUE BEKTOPOB MIPH PEIICHUH 3a/1ad;

MPUMEHATh ypaBHEHHE IUIOCKOCTH, (GOPMYITY PACCTOSHUS MEXAY TOUYKaMH, ypaBHEHHUE chepsl
[IpU pPEIIeHUN 3a/1a4;

MPUMEHSATH BEKTOPBI U METOI KOOPJIMHAT B MPOCTPAHCTBE NP PEIICHUH 33]1a9

Onepuposams NOHAMUAMU 0eKAPMOB8bl KOOPOUHAMbBL 68 NPOCMPAHCMEe, BeKMOp, MOOYb
8EKMOpA, PABEHCMBO 8EeKMOPO8, KOOPOUHAMbI EKMOPA, Y20l MeHCOY BeKMOpamu, CKAIAPHOe
npoU3BeOeHUEe 6EKMOPOE, KOLIUHEAPHbLE BEKMOPbL;

HAX00Umb paccmosiiue mexcoy 08yMsi MOUKAMU, CYMMY 8EKMOPO8 U NPOU3BedeHUe 8eKmopa Ha
YUCTIO, V20Nl MeAHCOY BeKMOpPAMU, CKAAPHOe NpousgedeHue, packidobléams GeKmop Nno 08yM
HEKOJLIUHEeAPHbIM 8eKMOPAM;

3a0a6ams NIOCKOCMb YPAGHEHUEM 8 OeKAPMOBOl cucmeme KOOPOUHAm,

pewams npocmeiuiue 3a0aiu 86e0eHuemM 6eKmMopHo2o basuca;

Haxooums obvem napaiienrenunedd u mempa’opa, 3a0aHHbIX KOOPOUHAMAMU CBOUX BEPUIUH;
3a0a6amov NPAMYIO 8 NPOCMPAHCHIEE;

HAX00Umb paccmosmue om moyku 00 NIOCKOCMU 8 CUCmeme KOOPOUHam,

HAXOO0UMb PACCMOSIHUE MeNHCOY CKPEWUBAIOWUMUCS NPAMBIMY, 3A0AHHbLIMU 6 Cucmeme
KOOpOuHam

I/Icmopuﬂ mamemamuKku

NmeTh MpeaACTaBJICHHUE O BKIJIAJC BIAAOIUXCA MATEMATUKOB B Pa3BUTUEC HAYKH,
IMOHMWMATh POJIb MAaTEMATUKH B Pa3BUTHUU Poccun

Memoowvr mamemamuku

Hcnonb30BaTh OCHOBHBIE METOJBI JOKA3aTEIbCTBA, MPOBOAUTH JOKA3aTEILCTBO W BBITOIHSITH
OIIPOBEPIKCHHE;
MNPUMCHATH OCHOBHBIC MCTOABI PCIICHHUA MAaTCMATUYCCKUX 3aaay,



— Ha OCHOBE MAaTeMaTHUYECKHX 3aKOHOMEPHOCTEH B MpPUPOJE XapaKTepU30BaTb KpacoTy U
COBEPIIECHCTBO OKPYKAIOILEr0 MUPA U ITPOU3BEICHUN UCKYCCTBA;

— TPUMEHSTH IPOCTEHIINE POrPpaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAIIUOHHBIE CUCTEMBbI
IIPY PEIIEHUU MaTEMaTUYECKUX 3a/1ay,;

— MOJIb30BAaThCA IPUKIAAHBIMU IIPpOrpaMMamMu U HIporpamMmaMin CHUMBOJIBHBIX BBIYKCIICHUI JJIsA
ncciacaoBaHusad MaTCMAaTHYICCKUX 0OBEKTOB.

— Ilpumensimos mamemamuieckue 3HAHUS K UCCLEO08AHUIO OKpYdicaroue2o mupa (modenuposanue
pusuneckux npoyeccos, 3a0auu IKOHOMUKIL).

TemaTHyeckoe NVIAHUPOBAHUE

no reomerpun B 11 kiacce

KonndecTBo 9acoB mo yueOHOMY utany — 68 gacoB; B Henelnto 2 4aca, U3 HUX

[11aHOBBIX KOHTPOJIBHBIX PadoT 5.

[TnanupoBaHue cocTaBieHoO Ha ocHOBE mporpammel ['eometpus, 11. / JI.C. Atanacsan, B.®.
Bbyrysos, C.b. Kagomues u ap. / Coopuuk padounx nporpamm. 10-11 xmaccel: mocodue st
yuuTenen odeodpasos. opranuzanuii / coct. T.A. BypmucrpoBa. — M.: IIpocsemienue, 2014.

Vueonuk I'eomerpusi 10-11 / JI.C.ArtanacsH, B.®.Byry3os, C.b. Kagomuesa, 3.I'. Tlo3uska u
JI.C.KuceneBa.— M.: Ilpocemenue, 2016 rosa.
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1 IMoBTOpenue kypca reomerpun | [lapannenbHOCTb U NEPIEHIUKYIAPHOCTD IPSIMBIX U 1
10 kaacca (24) MJIOCKOCTEH.
2 VYron Mexy psSMON U TIIOCKOCTBIO, YTOJl MEXKITY 1
3 | VI. Hnaunap, kouye, map (164) | mockoctsmu. MHOrorpaHHuKH 1 | Ilunuspapuueckas moBepxHOCTD, 68
4 IToHATHE UIHHPA 1 | o6pasyrouue u och, IUIHHAD U €TI0
5 [Tnomaae MOBEpXHOCTH LUIUHIPA 1 | VIeMEHTEL NOCTPOCHHE IULTHHAPA U €ro
Pemenue 3agau no teme «l{unuuap, niaomanas ero CCYCHHMH IJIIOCKOCTBIO, ITPOXOIAIICH CPE3
6 IOBEPXHOCTH 1 | OCh, U IJIOCKOCTBIO, TIEPIICHIUKYIAPHOM K
7 TlonsTHE KOHYCa 1 ocu; hopmyiia riomaayu 60KOBOH
3 TLIoNans NOBEPXHOCTH KOHYCa 1| TMOBEPXHOCTH 1 MOJIHO# TOBEPXHOCTH
- LWINHIpA
9 YceueHHbli KOHyC 1 Konnueckas noBepxHOCTb, €€
10 Peurenue 3agau o reme «Konyc» 1 00pasyroIiue, BEPIIHNHA H 0Ch, KOHYC H
Cdepa u map. Bzanmuoe pacnosnoxenue chepsl U €ro 2JIEMEHTBI, TIOCTPOEHHE KOHYCA H €r0
11 ILUIOCKOCTH. 1 CEYCHUH TIOCKOCTHIO, TIPOXOIAIICH uepes
12 KacarenpHast mmockocts k chepe 1 OCb, U TJIOCKOCTBIO, MEPIICHANKYIISIPHON K
13 TTnomas chepsl 1 | ocu; popmyna momann 00KOBOI
Pelenyie 3aa4 o Teme «Chepar MOBEPXHOCTH H MOJIHOH MOBEPXHOCTH
14 1 | xomyca; yceuéHHbIi KOHYC
Pemenune 3a1au Ha MHOTOTpaHHUKH, IWIMHJP, Iap U
Ornpenenenusi cdepsl  mapa, ux HeHTpa,
15 KOHYC 1 | pamuyca, quamMeTpa; B3aUMHOE
Pemenue 3a1auy Ha MHOTOTpaHHUKH, ITWIMHJP, AP U pacrionovketue chepsl U MIOCKOCTH,
16 KOHYC 1 KacaTeNbHas TUIOCKOCTH K cdepe,
Pemenune 3a1au Ha MHOTOTpaHHUKH, WIMHJP, MIap U CBOMCTBO M MPU3HAK KAacaTeIbHOM
17 KOHYC 1 IIOCKOCTH; TIoIIaab cdepsl; chepa,
Konrtpoubnas pabora Nel no reme «L{unmunap. BIIMCaHHAS B [INTMHAPUICCKYIO
18 Konyc. ap» 1 | (koHHMYECKYIO) IOBEPXHOCTD
19 3aver no teme «[umunap. Konyc. llap» 1 ITonsitne 06bEMa, OCHOBHBIE CBOMCTBA
VIl. Oobembl Tea (164) .
[Tonsitne o6bema. OOBEM IPSIMOYTOJIBHOTO 06BEMOB
20 napajuiesenumneaa 1 Meroxa HaxoXIeHUs 00beMa TeJla C
21 O0beM MPSAMOYTOIBHOTO TTapaJuIeNenune1a 1 | HOMOLIBIO ONPEICICHHOr0 HHTErpaja
23 OGbeM LuIMH/pa 1 Ky0a, IpHU3MBI, MUPAMHUJIBI, YCEUESHHBIH

Pemenue 3amau mo reme «O0beM napasienenunesa,




MIPU3MBI, ITUITHHAPA»

Brruncienue 00eMOB TeI € IIOMOIIBIO

paMUbBL, IIHHIPA, KOHYCa,
yCeueHHOTr0 KOHYca, Iapa, mapoBOTo

24 OIIPE/EICHHOTO HHTErpaa 1| cermenra, maposoro cos
25 O0beM HaKJIOHHOM MPU3MBI 1
26 O0bem nupamubl 1
27 Pemenue 3amay mo reme «O0beM MUPAMHIBI» 1
28 O0beM KoHyca 1
29 Pemenne 3amad mo reme «O0beM KOHyca» 1
30 O06wem mapa 1
31 O6beM 1apoBOro CErMeHTa, IapoBOro CIos U 1
IapOBOTO CEKTOpa
32 OObem mapa u ero yacreu 1
33 Pemenue 3a1a4 Ha MHOTOTPaHHUKH, IIHJIMHIIP, KOHYC 1
U 1map
34 Kontpoabsnas padora Ne2 o reme «O0beMbI TEI» 1
35 IV. Bektopsl B ipocTpanctBe | Ilonarue Bekropa. PaBeHCTBO BEKTOPOB 1 OrmpezieneHns BEKTOPA, €ro JINHBI,
(7q) KOJUIMHEAPHBIX U PABHBIX BEKTOPOB,
36 CroxeHre ¥ BEIYMTaHHE BEKTOPOB 1 | C/IOKCHHME, BLIMUTAHNE BCKTOPOB 1
37 YMHOXEHHE BEKTOPA HA YHCIIO 1 | YMHOKCHHC BCKTOpa Ha HHCTIO, HX
38 Kommnanaphusie Bektopsl. [IpaBuino napamienenumnena 1| SBoucTsa, tpasiia Tpeyrorbuitia,
napajuieorpaMMa, MHOTOYTOJIbHUKA U
39 PaznoxeHne BEeKTOpa M0 TpeM HEKOMITJIAHAPHBIM 1 | mapamnenemmmena crokerms BEKTOPOE;
BEKTOpaM KOMIUIaHAPHBIC BEKTOPbI; MPU3HAK
40 Pemenue 3anau no teme «BekTOpsl B MPOCTPAHCTBE 1 | xommnamapHOCTH TPEX BEK TOPOB;
a1 3auer o Teme «BeKTOpBI B IPOCTPAHCTBE 1 | Teopema o pasnoxkenuu 060r0 BEKTOpa
mo 3™ JAAaHHBIM HCKOMII.BCKTOpam
42 V. MeToa KOOpAMHAT B [IpsiMoyrosibHas cucTeMa KOOpIUHAT B IPOCTPAHCTBE 1 IIpsimoyrospHast cHCTEMa KOOPUHAT B
leOCTpaHCTBe. I[BH?KeHHﬂ (15"[) MMPOCTPAHCTBC, KOOPAUHATBI BEKTOPA,
43 KOOp,I[I/IHaTLI BeKTOpa 1 KOOpAWHATBI CYMMbBI U Pa3HOCTHU JIBYX
CBH3L MEXTy KOOPIUHATAMH BEKTOPOB H BCKTOPOB, KOOpAWHATHI IPONU3BCACHHUA
44 KOOPMHATAMH TOUEK 1 | BeKTOpa Ha YKCIIO, CBSI3b MEXKIY
45 HpOCTeﬁmHe 3A7@9N B KOODMHATAX 1 KOOpAWHATAMH BEKTOpPA U KOOPpAUHATAMU
€TI0 KOHIIa 1 Havdajia, IPpUMCHCHUC ITPU
46 [Ipocrelimue 3a1aun B KOOpAXHATAX 1 | pemenun 3aga4 GpopMyIIBI KOOPIHHAT
47 VYpaBHenue cdepsl 1 | cepenunsi oTpesKa, IJIMHBI BEKTOPA U
Kontpoabnas padora Ne3 o reme «KoopanHaTsl paccTosiHUSI MeXIy ABYMsI TOUKaMH,
48 1 YpaBHCHUEC C(bepbl JaHHOI'O paauyca C

TOYKH U KOOPAHUHATBI BEKTOPOB>»

LCHTPOM B I[aHHOﬁ TOYKEC




49 Yron Mexay BEeKTOpaMu 1 | VYrox Mexay BEKTOpaMH; OMpPE/Ie/ICHUES
50 CxalisipHO€ MPOU3BEICHUE BEKTOPOB 1 | CKaILIPHOTO MPOM3BEACHUS BEKTOPOB, €T0
51 BhIUKCIIEHHE YITI0B MEXK LY IPAMBIMU U IIOCKOCTAMHU 1 | CBOMCTBA, BEIMHCIICHHE YTIJIOB MEXIY
Pemenne 3amau mo teme «CKaJasipHOE MPOU3BEICHHE BCKTOPAMH, MY ABYMI TPAMBIMH,
52 BEKTOPOB 1 | Mexay npssMoi M IIOCKOCTBIO; }
YPaBHEHHUE ITJIOCKOCTH, IPOXOAAIICH
53 OceBas ¥ LIEHTpaJIbHASL CHMMETPUS 1 4epes IAHHYI0 TOUKY H
o4 3epkanbHasi CHMMETPUS U NapaJUIeIbHBIN epeHoc 1 TIEPICHINKYIPHON K TaHHOMY BEKTOPY,
55 Pemenue 3agau no reme «MeTo KOOpAMHAT B 1 dbopMyna paccTOSHUSA OT TOUYKH J10
POCTPAHCTBEY IUIOCKOCTH; IPUMEHEHHE BEKTOPHO-
KonTpoabnas padora Ne4 no reme «CkansipHoe KOOpZMHATHOr0 METO/1a ITpY PEIICHUH
IPOHU3BEAECHUE BEKTOPOB. [IBIKEHUS» [COMCTPUICCKHX 33129
56 1 OToOpakeHHe MPOCTPaHCTBA Ha ce04,
JIBIDKEHUE; IIEHTpaJIbHAs, OCeBas,
3€pKaJibHasA CUMMETPUH U ITapaJlJICIbHBIU
IepeHOC
57 IMoBTOpenue (124) MHOrorpaHHUKH 1
58 KoMOuHanum MHOTOTpaHHUKOB 1
59 Tena Bpaienus 1
60 KoMmOuHarwu e BparieHus 1
61 KomMOunamuu ten BpaiieHuss 1 MHOTOIPaHHUKOB 1
62 KoMmOuHanmu ten BpamieHus 1 MHOTOTPaHHUKOB 1
63 Pemenne nuaHuMeTpuuecKux 3aaad 1
64 Pemenne nuaHuMeTpuuecKux 3aaad 1
65 Pemienue 3a1a4 ¢ mOMOIIbI0 BEKTOPOB. MeToJ 1
KOOpJUHAT
66 Pemenue 3anaq u3 Bapuantos EI'D 1
67 HroroBasi KoHTpoJIbHAs padoTa 1
68 AHanm3 KOHTPOJIBHOH paboTHI 1
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