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1. TlosicHUTEABbHAS 3AMUCKA

Pabouas nmporpamma no reomerpuu J1st 10-11 kaccoB cocraBieHa Ha OCHOBE
dyHAaMEHTAIILHOTO siipa coaepkanus ooiero oopazosanus, ®I'OC OO0 u
TpeOOBaHMI1 K pe3yJibTaTaM OCBOEHUSI OCHOBHOW 00111€00pa30BaTEIbHON
IIpOrpamMMbl OCHOBHOT'O 0011ero oopaszosanus, npeacrtasieHHsix B OO OO0 OUY
«MILHT», a Takxke padoueit mporpammsl o reomerpun i 10-11 kmaccos
(aBToper — JI.C. Atanacsia, B.®. byty3os, C.b. Kagomiies u ap. — 2-e uznanue. —
M.: IIpocBenienue.). B Hell Takke yUUTHIBAIOTCS OCHOBHBIE UEH U MOJIOKEHUS
[Iporpammel pa3BuTust U GOPMHUPOBAHUS YHUBEPCATIBHBIX YU€OHBIX NEHCTBUN IS
OCHOBHOTO 00111eT0 00pa30BaHUsI.

Henn:

- (popMHUpOBaHUE NIPE/ICTABICHUN 00 UAESIX U METOAaX MaTEMATUKHU; O MaTEeMaTUKE
KaK YHUBEpPCAJIbHOM SI3bIKE HAyKH, CPEICTBE MOJCIUPOBAHUS SIBICHUU U
MIPOILIECCOB;

- pa3BUTHe  JIOTUYECKOTO  MBINUICHUS,  aJTOPUTMUYECKON  KYJBTYPHI,
IPOCTPAHCTBEHHOTO BOOOpPaXCHHS, MATEMaTHYECKOTO MBIIUICHUS W HWHTYHUIUH,
TBOPYECKUX CIOCOOHOCTEH, HEOOXOAMMBIX ISl MIPOJOJDKCHHSI 00pa30oBaHUs U IS
CaMOCTOSITCIIEHOM JISATEIIBHOCTH B OOJIACTH MAaTeMaTUKH W €€ TMPUIOKCHHHA B
Oynyiiel mpopeCcCUOHAILHOM eI TENbHOCTH;

- OBJIaJleHHe S3bIKOM MAaTeMaTHMKd B YCTHOM M MHChbMEHHOW dopwme,
MaTeMaTUYECKUMU 3HAHUSMU W YMEHHUSIMU, HEOOXOJAUMBIMHU [JIi U3YyUYCHUS
IIKOJIbHBIX €CTECTBEHHO-HAYUYHBIX JUCIUILUINH, MPOJOKEHUS O0O0pa3oBaHUS U
OCBOCHHMS M30paHHOM CIEIUATLHOCTH HAa COBPEMEHHOM YPOBHE;

- BOCIIUTAHUE CPEACTBAMU MATEMAaTUKHU KYJIbTYpPbl JIMYHOCTU Yepe3 3HAKOMCTBO C
WCTOPUEHN PAa3BUTHUA MATEMATHKH, SBOJIOLIUEN MAaTEMATUYECKUX HJICH; MOHUMAHUA
3HAYMMOCTH MAaTEMATUKHU JIJISI HAYYHO-TEXHHUYECKOTO Iporpeccea.

3agaum:

1)BBeIeHME TEPMHUHOJIOTUHU U OTPAOOTKA YMEHHUSI €€ TPaMOTHOTO UCIIOIb30BAHUS;
2) pa3BUTHE HAaBBIKOB U300pAKEHUS JITAHUMETPUUECKUX (PUTYP U MPOCTEHIIINX
reOMETPUUYECKUX KOH(UTYpaALIUA;

3)coBepIIEHCTBOBAaHNE HABBIKOB IPUMEHEHUSI CBOMCTB F€OMETPUUYECKUX QUTYP KaK
OIOPBI [TPU PELICHNN 33]1a4;

4)popmupoBaHre yMEHUS pelIaTh 3a/1a4l Ha BHIYMCIEHUE T€OMETPUIECKIX
BEJIMYMH;

5)coBepLIEHCTBOBAHNE HABBIKOB PELICHHE 33/1a4 Ha JJOKa3aTeNIbCTBO;
6)paciMpeHre 3HaHUM y4yalmxcs 0 TeOMETpUUecKuX Purypax Ha mioCKoCTU
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Kypc reomerpun 10-11 kiaccoB xapakTepu3yeTcsi palMOHAIBHBIM COYETAaHUEM
JIOTUYECKOW CTPOTOCTH M TE€OMETPUYECKON  HArJIAAHOCTH. Y BEIMYUBACTCS
TEOPETUYECKasl 3HAYMMOCTh H3Y4aeMOI'0 MaTepHualla, PACIIUPSIOTCS BHYTPEHHUE
JIOTUYECKHE CBS3M Kypca, MOBBIIIAETCS POJIb JACTYKIUHU, CTENEHb aOCTPaKTHOCTH
M3y4yaeMoOro MaTepuajia. Yyalluecs OBJAJEBalOT IPUEMaMHU  aHAJUTUKO-
CUHTETUYECKON NE€ATEIbHOCTH MpU JO0KA3aTEIbCTBE TEOPEM M PEIICHUU 33j]1ad.
M3noxenne Marepualia  XapakTEpU3YeTCsl  MOCTOSHHBIM  OOpaIllEHHEM K
HaIJISIIHOCTH, UCIIOIb30BAaHUEM PHCYHKOB M UEPTEXKE Ha BCeX ATanax oOy4eHUs H
pa3BUTHEM TIE€OMETPUYECKOM MHTYUIIMM Ha J3TOM oOcHOBe. lleneHamnpaBieHHOE
oOpallleHue K mpuMepaMm U3 MPAKTUKU Pa3BUBACT YMEHUE YYalllUXCsSl BBIUJICHSTH
reoMerpuueckue (axkTel, (GOpMBI U OTHOLIEHUS B MpPEAMETax U SBJICHUAX
JNENUCTBUTEIBLHOCTH, UCIIONIB30BATh SI3bIK T€OMETPHH JIJIS1 UX ONUCAHUS.

2. O0mas xapakTepuCcTHKA y4eOHOI0 MpeaMeTa

['eomeTpus — OMH U3 BaXKHEWIINX KOMIIOHEHTOB MaTEMAaTUYECKOTO
o0Opa3oBaHusl, OHA HEOOXO0IUMA JJIsl IPUOOPETEHHSI KOHKPETHBIX 3HAHUMU O
MPOCTPAHCTBE U MPAKTUYECKN 3HAYMMBIX YMEHUH, POPMHUPOBAHUS S3bIKA OMMCAHUS
00BEKTOB OKPY’KAIOIIEr0 MUPA, Pa3BUTHS MPOCTPAHCTBEHHOTO BOOOPaXKEHHS U
WHTYULIAN, MAaTEMAaTUIECKON KYJIbTYPBI M 3CTETUYECKOTO BOCITUTAHUS YUAIIAXCSI.
N3ydyeHne reoMeTpuy BHOCUT BKJIaJl B PA3BUTHUE JIOTUYECKOTO MBIIIICHUS U
(opMupOBaHKE OHATHS JOKA3aTEIbCTBA.

N3yuenue reomerpun B 10 — 11 kimaccax HampaBjieHO Ha JOCTHKEHUE
CIENYIOIIMX Yenell.
e (opmupoBaHUE MPEACTABICHUN O MaTeMaTHKE KaK YHUBEPCATLHOM SI3bIKE
HayKH, CPEJICTBE MOJICIIMPOBAHMS SBJICHUM M MPOIIECCOB, 00 UACAX U
METOJaX MaTEeMAaTHKH,

® Pa3BUTHE JIOTUYECKOTO MBIIIJIEHHUS, MPOCTPAHCTBEHHOTO BOOOPAKEHMUS,
AJTOPUTMUYECKON KYJIbTYpPbl, KDUTUYHOCTH MBILIJICHHS HA YPOBHE,
HEOOXOJIMMOM J1J1s1 00yUEHHS B BBICIIIEH IIKOJIE IO COOTBETCTBYIOIICH
CIIeUUAIBHOCTH, B Oyay1ieil mpodeccuoHanbHON AesTEIbHOCTH;

® OBJAJCHHC MAaTEMAaTHYCCKUMHU 3HAHUSIMHU U YMECHHUSIMHU, HEOOXOTUMBIMU B
MOBCEIHEBHOM JKU3HU, JIJIS1 U3YUYEHUS IIKOJIbHBIX €CTECTBEHHOHAYYHBIX
JUCIMILTAH Ha 0a30BOM YPOBHE, JJIsl TIOJTy4YeHHUsS 00pa30BaHUs B 00JACTsIX, HE
TpeOyroumx yriayOJeHHOW MaTeMaTHYeCKOU MOJIT0TOBKY;

® BOCIHMTAaHUE CPEACTBAMU MATEMATUKU KYJIbTYPbI JUYHOCTH: OTHOLICHUS K
MaTeMaTHKe KaK 4acTh 00IeYeIOBEUECKON KYIbTYPhl: 3HAKOMCTBO C
HCTOPHUEH pa3BUTHS MAaTEMATUKH, SBOJIIOIMEN MATEMATUYECKUX UJIEH,

IIOHMMAaHHNA 3HAYHMMOCTH MAaTCMAaTUKHU I 06IJ_ICCTBGHHOFO mporpecca,
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® UHTEIJIEKTYyaJIbHOE pa3BUTUE, (POPMUPOBAHUE CBOWCTBEHHBIX
MaTEMaTUYECKOM 1eATENbHOCTH Ka4eCTB JMYHOCTH, HEOOXOJUMBIX YEJIOBEKY
U1 TIOBCETHEBHOM )KM3HU B COBPEMEHHOM OOIIECTBE: SICHOCTU U TOYHOCTH
MBICJIH, KPUTUYHOCTH MBILUICHHS, HHTYULUH, JIOTUYECKOTO MBILIIEHUS,
AJIEMEHTOB AJITOPUTMHUECKON KYJIBbTYpbI, CIIOCOOHOCTH K MPEOIOTICHUIO
TPYAHOCTEM,

B pamkax copepxaTenbHOU TUHUU «I eomempusy PEeIaroTCs
CJIEYIOINE 3aJaUH:

® CHCTEMAaTHYECKOE M3YYEHUE CBONCTB T€OMETPHUICCKUX TEJI B MPOCTPAHCTBE;
e (opmupoBaHHEe YMEHUS PUMEHSThH IMOTYUEHHBIC 3HAHUS JTsI PEIICHUS
MPaKTUYECKHUX 33]1a4;
e (opmupoBaHre YMEHUS JTIOTUYECKH OOOCHOBBIBATH BBIBOIBI JIJISI H3yUECHMUSI
IIKOJIbHBIX €CTECTBEHHOHAYYHBIX JUCIIUIUIMH Ha 6230BOM YPOBHE;
® pa3BUTHE CIIOCOOHOCTHU K MPEOJA0JICHUIO TPYTHOCTEH.
DopMBI TPOMEKYTOUHOM aTTECTAIUU:

KOHTpOJIbHasA padoTa;
3ayerT;

camocCTosITeNIbHas paboTa;
JTVKTaHT;

TecT.

O6Hl€y‘-le6HI>I€ YMCHHU:, HABBIKH U CITOCOOBI ACATCIBbHOCTH

B xozie ocBOeHUs COAepKaHUS T€OMETPUIECKOTO 00pa30BaHus yUalluecs
OBJIAZIEBAIOT Pa3HOOOPA3HBIMU CIIOCOOAMU E€ATEIBHOCTH, IPUOOPETAIOT U
COBEPILIEHCTBYIOT OIBIT:

® [IOCTPOEHUS U UCCIENOBAHNS MATEMATUUYECKUX MOJENIEH JIJIsl OTIMCAHUS U
pelIeHs NPUKIAIHBIX 3a4a4, 33/1a4 U3 CMEXHBIX JUCLUIUIMH;

® BBINIOJIHEHHS U CAMOCTOSITEIBHOTO COCTABIIEHUS aJlTOPUTMUUYECKUX
MpEANUCAHUI U MHCTPYKUUIA HA MAaTEMaTUYECKOM MaTepHalie; BhIMOTHEHUS
pacyeToB MPAKTHYECKOTO XapaKkTepa; UCIOJIb30BaHUSI MAaTEMATUYECKUX
(GopMyJ1 U CAMOCTOSITETLHOTO COCTaBJIEHUS (POPMYJT HA OCHOBE 00OOIICHHUS
YaCTHBIX CIIy4aeB U IKCIIEPUMEHTA;

® CaMOCTOSITENIbHOM pabOThl C UCTOYHUKAMU MH(pOpMauu, 00001eH s U
CUCTEMAaTHU3ALMH MOJTYyYEHHON HH(POPMALIMK, UHTETPUPOBAHUS €€ B TUUYHBIN
OTIBIT;

® TIPOBEJCHUS JI0KA3aTEIbHBIX PACCYKICHHM, TOrMYeCKOro 000CHOBAHUS
BBIBOJIOB, Pa3JIMYECHUS TOKA3aHHBIX U HEJOKA3aHHBIX YTBEPKIACHUIA,

apryMEHTHUPOBAHHBIX ¥ AMOIMOHAIBHO YOSAUTEIbHBIX CYXKICHHI,
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® CaMOCTOSITENIbHOW U KOJUIEKTUBHOM JESITeIbHOCTH, BKIIFOUEHUS CBOUX
PE3yIBTATOB B pe3yJIbTaThl padOThI IPYMIIbl, COOTHECEHHE CBOETO MHEHHUS C
MHEHUEM JPYTUX YYACTHUKOB y4eOHOTO KOJUIEKTHBA 1 MHEHUEM
ABTOPUTETHBIX UICTOUHUKOB.
3. MecTo yueOHOro nmpeaMeTa B Y4eOHOM IJIaHe

Ha u3yuenue reometpun B 10 u 11 xnaccax (6a30BbIi ypOBEHB) OTBOAUTCS 2
yaca B HeJelo (68 4acoB B rox).

Cpox peasi3zaruu pabodeit mporpaMMbl — Ba y4eOHBIX To/1a.

4. Ilnanupyemble pe3yJbTaThl OCBOCHHUSI Kypca

N3ydeHune reoMeTpur B CTapIIei MIKoje T1aéT BOZMOKHOCTD TOCTHKEHUS
00yYaOIIMMUCS CIICTYIONIUX PE3YIbTATOB:
10 kaacc:
JUYHOCTHBIE:

1) chopMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSl HAyKH; KPUTUYHOCTh MBIIUICHUS, yYMEHUE pPaclo3HaBaTh JOTHYECKU
HEKOPPEKTHBIC BBICKA3bIBAHUS, OTJINYATh THIIOTE3Y OT (haKTa;

2) TOTOBHOCTb M CITOCOOHOCTH BECTH JUAJIOT C APYTMMH JIFOJBMH, JOCTUTATh B HEM
B3aMMOTIOHMMAHMS, HAXOAUTH OOIIHE IIEJIM U COTPYAHHYATD JUTSl KX JOCTHKEHUS,

3) HaBBIKK COTPYJHUYECTBA CO CBEPCTHUKAMH, JCTBMH MJIAQJIICTO BO3pacTa,
B3pOCIBIMH B 00pa3oBaTeJbHOM,  OOLIECTBEHHO  MOJE3HOH,  y4eOHO-
MCCIIEI0BATEIbCKOM, TPOCKTHOM U JPYTUX BUAX ACSITCIBHOCTH;

4) TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHIO, B TOM YHCIIE CaMOOOpPa30BaHHIO, Ha
OPOTSHKEHWHM BCEM  KU3HHM; CO3HATENIbHOE OTHOIIEHHWE K  HEIMPEpPhIBHOMY
00pa30BaHHUI0 KaK YCIOBHIO YCHEHIHOM NpoQecCHOHAbHOW M OOIIeCTBEHHOM
NeSTeTHbHOCTH;

5) screTHUecKkoe OTHOIICHHE K MHpPY, BKIIOYas O3CTETHUKY ObITa, HAYYHOTO |
TEXHUYECKOTO MpOrpecca;

6) oco3HaHHBI BBIOOpP Oymymieldd nOpodeCcCHH H  BO3MOXHOCTH — peaau3alliu
COOCTBEHHBIX  JKM3HEHHBIX  IUIAHOB; OTHOIIEHHE K  MpodeccHOHaIbHOM
JEATETPHOCTH KaK BO3MOXXHOCTH YYaCTHsSl B PEIICHWU JIMYHBIX, OOIIECTBCHHBIX,
rOCyJapCTBEHHBIX, OOICHAITMOHAIBHBIX MPOOJIEM.

METAIIPE/IMETHBIE:

1) yMEeHHE CaMOCTOSATEIBHO OIpPENCIATh IEM CBOEro OOYYCHHS, CTaBHTh W
dbopmyIMpoBaTh A1 ce€0s1 HOBBIC 3a7a4M B yUEO€ U MTO3HABATEIILHON JICITCIHHOCTH,
pa3BUBaTh MOTUBBI 1 HHTEPECHI CBOCH MO3HABATEIHHON JEATEIHLHOCTH;

2) yMEHHE CaMOCTOSITEIBHO IJIAHUPOBATh MYTH JOCTHOKEHHUS IIeNieH, B TOM YHCIC
aTbTEPHATUBHBIC, OCO3HAHHO BBIOMpaTh Hambonee dSPPEKTUBHBIE CIOCOOBI
perieHus: yueOHbIX U TT03HABATENBHBIX 33/1a4;

3) yMeHHe COOTHOCHUTH CBOM JICHCTBMSI C IUTAHUPYEMBIMH  pe3yJbTaTaMu,
OCYIIECTBIISITh KOHTPOJIb CBOEH JEATEIHLHOCTH B MPOIECCe JOCTHKEHUS pe3ybTaTa,




4)
5)
6)

7)

8)

9)

OTIPE/IEIIATH CIIOCOOBI JIEHCTBUIN B paMKax MPeasioKEHHBIX YCIOBUN U TpeOOBaHUM,
KOPPEKTHUPOBATH CBOU JECHCTBUS B COOTBETCTBUH C U3MEHSIOIIEHCS CUTYyalUEH;
YMEHHME OLIEHMBATh IPABUIIBHOCTH BBINOJHEHUS y4eOHOW 3a7aud, COOCTBEHHBIE
BO3MOXHOCTH €€ pELICHUS;

BJIAJICHUE OCHOBAMU CaMOKOHTpOJS, CaMOOLICHKH, NPUHATUS pELICHUN W
OCYIIECTBJICHUS! OCO3HAHHOTO BBIOOpA B Y4eOHOI U [T03HABATENbHOM 1E€ATEIbHOCTH;
yYMEHHME MNPOAYKTHBHO OOLIATHCS M B3aUMOJIEHCTBOBATh B IPOIIECCE COBMECTHOM
AesITeNbHOCTH, 3P(HEKTUBHO pa3peniaTb KOHQIUKTHL;

BJIa/ICHWE HABBIKAMHU MO3HABATENHHON, yU4eOHO-MUCCIENOBATENLCKON M MPOCKTHOU
JESTeIbHOCTH, HAaBBIKAMHU pa3pelieHusi MmpoOyieM; CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSTEIIbHOMY MOUCKY METOJOB PEUICHUS] IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB NO3HAHUS;

TOTOBHOCTH M CIIOCOOHOCTh K CaMOCTOSITENIbHON MH(OPMAaLMOHHO-TTO3HABATEIBHON
NEeSATEIbHOCTH, BKIIIOYAas YMEHHE OPUEHTHUPOBATHCA B PA3IUYHBIX HCTOYHHKAX
UHpOpMalMU, KPUTUYECKH OLIEHUBATh W HUHTEPIPETUPOBATh HH(OpMALHIO,
[OJIy4aeMYIO U3 PA3JIMYHbIX HCTOYHUKOB;

YMEHHME UCHOJb30BaTh CpeACTBa HH(GOPMALMOHHBIX M KOMMYHUKAaLMOHHBIX
texHonornt (MKT) B  peumeHMM  KOTHUTUBHBIX, KOMMYHHUKATHBHBIX U
OpraHM3alMOHHBIX 33Jad C COOJIOJEHUEM TpeOOBAaHUN SPrOHOMUKH, TEXHUKH
0€30MacCHOCTH, TUTHEHBI, PECYpCOCOEPEKEHNUS, IPABOBBIX U 3TUYECKUX HOPM, HOPM
MH(pOpPMAITMOHHOM 0€30MaCHOCTH;

10) BJIAJICHUC S3BIKOBBIMM CpPCACTBAMU — YMCHHC SCHO, JIOTMYHO W TOYHO

H3J1araTb CBOXO TOYKY 3PCHH:, UCITI0JIb30BATh aICKBATHBIC A3BIKOBBIC CPCIACTBA,

11) BJIAJCHUE HABBIKAMM  IIO3HABATEIBHON  pedieKcud Ka  OCO3HAHUs

COBCPpHIACMBIX I[CﬁCTBHﬁ U MBICIIMTCIIBHBIX IIPOOCCCOB, HX PE3YJIbTATOB U
OCHOBaHHﬁ, rpanun CBOCIO 3HAHWA M HC3HAHWA, HOBBIX ITO3HABATCIIbBHBIX 3aJad U
CpeaAcCTB UX JOCTHUIKCHUS.

HPE/IMETHBIE:

Yriy01eHHbIH ypOBEHb

Paszpnen 1. BeimycKHUK HAy4YuTCS V. BbIyCKHHK MOJYYUT
BO3MOKHOCTh HAYYHUTHCH

Ilesn ocBoenust | [{ns ycnemHoro npooibkeHust oopa3zoBanus o | /[na obecneuenus
npeaMera CIELUANTBHOCTSM, CBSI3aHHBIM C IIPUKJIIAJHBIM B03MOJICHOCIU YCNEUWHO20

HUCIIOJBb30BaAHUEM MAaTCMaTUKH.

npoOoNdCeHUs 00PA308AHUA NO
CReYUanbHOCMAM, C8A3AHHBIM C
ocywecmeneHuem HayuHou u
uccne008amenbeKoll
oesimenvHOCMU 6 001acmu
MamemMamuKy U CMeNCHbIX HaYK.

TpeOoBaHus K pe3yabTaTam




T'eomempus

Brnanets reoMeTpHueCKIMU TOHSITUSIMH TIPU
pELICHUH 331a4 ¥ IPOBEACHUH MaTeMaTHIeCKUX
pacCyKICHUN;

CaMOCTOSITENIbHO (hOPMYITUPOBATD OTIPE/ICICHUS
reOMETPUYECKUX (UTYyp, BBIIBUTaTh THIIOTE3BI O
HOBBIX CBOWCTBAaX U MPU3HAKAX
reOMETPUYECKUX (GUTYp U OOOCHOBBIBATH WIIN
OTIPOBEpPraTh MX, 0000IIATh UITN
KOHKPETHU3UPOBATh PE3yIbTaThl HA HOBBIX
KJ1accax (Uryp, MPOBOJUTH B HECTIOKHBIX
Clly4asix KiacCu(UKaHIo GUTyp 10 PasIHIHbIM
OCHOBAHMSM;

HCCIIEIOBATh YePTEKH, BKIIIOUAsT KOMOMHALIUU
¢buryp, u3BIeKaTh, HHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh HHPOPMALIUIO,
IPE/ICTaBICHHYIO Ha YepPTeXKax;

pelIaTh 3a/1a4u reOMETPHYECKOTO COJePIKaHHS,
B TOM YHMCJIE€ B CUTYallUsAX, KOTJIa aJITOPUTM
pelLIeHus He CIeayeT SBHO U3 YCIOBHS,
BBITOJIHATH HEOOXOJMMBIE [T PELICHUS 3aauu
JIONIOJTHUTEIIbHBIE IOCTPOSHHSI, HCCIIEA0BaTh
BO3MOYKHOCTH IIPUMEHEHHSI TeOpeM U (HopMyJT
JUISL pEILICHUS 3a/1a4;

yMeTb (pOpMyIHPOBATh U JOKA3hIBATh
reOMETPUYECKUE YTBEPKICHUS;

BJIAJICTh MMOHATUSMHU CTEPEOMETPHH: IIPHU3Ma,
napaJulelenuIe]], TupaMuaa, TeTPadp;

UMETh NPECTaBICHNUs 00 akcnoMax
CTEPEOMETPHUH U CIECICTBHUAX U3 HUX U YMETh
NPUMEHSTH WX MIPH PEIICHUH 3a7ad;

YMETh CTPOUTH CEYCHHUS MHOTOT'PAaHHHUKOB C
UCIIOJIb30BAaHUEM Pa3IMYHBIX METOOB, B TOM
YHCIIe ¥ METO/Ia CIIEOB;

UMETb MPEJICTABICHUE O CKPEITMBAOIINXCS
IPSMBIX B TIPOCTPAHCTBE U YMETh HAXOAUTh
YTOJI M PACCTOSTHAE MEXKIYy HUMU;

NPUMEHSTH TEOPEMBI O TTAPAJUICTHHOCTH
OPSMBIX M IJIOCKOCTEN B MPOCTPAHCTBE MPH
pelIeHNH 3a1a4;

YMETh IPUMEHSTH MapajlieIbHOE
HPOEKTUPOBAHUE JUIsl U300pakeHus pUryp;
YMETh IPUMEHSTH MEePIEHIUKYISIPHOCTH
NPSIMO 1 TUTOCKOCTH TIPH PEIICHUH 3a71ad;
BJIAJIETh MMOHSATUSMHU OPTOTOHAIHHOE
POEKTHUPOBAHNE, HAKJIOHHBIE M UX MTPOEKLUH,
YMETh IPUMEHSTh TEOPEMY O TPEX
NEePIECHANKYIISIPAX MPU PEIICHUHN 33/1a4;
BJIAJICTh MMOHATUSMHU PACCTOSTHHE MEXTY
¢urypamu B mpocTpaHCTBE, OOIIUI
NEPIEHANKYIISAP IBYX CKPEIIMBAIOIIUXCS
IPSMBIX U YMETh IPUMEHSTh UX TPH PELICHUH
3ajay;

BJIAJICTh MMOHITHEM YTOJI MEXY IPSIMOH 1
IJIOCKOCTBIO M YMETh IPUMEHSTh €r0 MpU

Hmems npeocmasnenue 06
akcuomamuieckom memooe;
enademsv NOHAMUEM
2eomempuyecKue Mecma moyex
8 NPOCMPAHCMEe U yMemb
NPUMEHAMb UX OISl peuleHUs:
3a0ay;

yMemb NPUMEHsMb OJisl
peuieHus 3a0ay ce0Ucmea
NIOCKUX U O8Y2PAHHBIX Y2Il08,
MPexepanHo2o yaia, meopembl
KOCUHYCO8 U CUHYCO8 OISl
MpexepanHozo yaid,

8nademsv NOHAMUEM
nepneHOUKYIApHoe CeyeHuUe
npU3MbL U yMemb NPUMEHAMb
€20 npu peueHuu 3a0ay,
umems npedcmasienue o
080UCMBEHHOCMU NPABUNBHBIX
MHO20CPAHHUKOB,

81ademsv NOHAMUAMU
YeHmpaibHoe U NApaielbHoe
NPOEKMuUpOBaHUe U NPUMEHSMb
UX NpU NOCMPOEHUU CedeHUll
MHO202PAHHUKO8 MEMOOOM
npoexyuil.
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pEeIlIeHUH 3a/]a4;

BJIQ/IETh MOHATUSIMU JBYTPAHHBIN YTOJI, YTOJI
MEXIY MIIOCKOCTSMU, EPIEHANKYIISIPHbIC
IJIOCKOCTH M YMETh MIPUMEHSTh UX TpU
pELICHUH 33]1a4;

BIIAJIETh MOHATUSMU MIPU3Ma, NTapalIeIeIUIe]]
U IPUMEHATH CBOICTBaA Mapasuiesienuneaa npu
pEIICHUH 3a]1a4;

BJIAJICTh TOHSATUEM IIPSIMOYTOJIbHBIN
napajuieJienune]l U IpUMEHsTh €ro Npu
pElIeHUH 3a]1a4.

11 kjaace
JIHYHOCTHBIE:
1) chopMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO PpAa3BUTHUS HAyKH; KPUTHUYHOCTb MBIILJICHUS, YMEHHE paclo3HaBaTh

JJOTHUYICCKH HCKOPPCKTHBIC BBICKA3bIBAHUA, OTIIMYATh THUIIOTE3Y OT (I)aKTa;
2) TOTOBHOCTH M CIIOCOOHOCTBH BECTH Auaior ¢ ApyruMu JroaAbMHU, 1OCTUT'aTh B HEM
B3aMMOIIOHMMAaHUs, HAXOANUTb 06HII/I€ oSN U COTPYIHHUYATD IJISI UX TOCTHIKCHUA,

3) HaBBIKM COTPYJAHHMYECTBA CO CBEPCTHHKAMH, JETHMU MIAJIIETO BO3pacTa,
B3pOCJIBIMU B 0Opa3oBaTeIbHOM,  OOIIECTBEHHO  TOJIE3HOM,  y4eOHO-
HCCIIEI0BATEIbCKOM, TPOCKTHOW U IPYTUX BUAAX JACATEIHLHOCTH,

4) TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHHUIO, B TOM YHUCJIE€ caM0o00pa3oBaHuIo, Ha
MPOTSDKCHUH BCEW  JKM3HHW; CO3HATENBHOE OTHOIIEHHWE K  HEMPEPHIBHOMY
00pa30BaHUI0 KaK YCJIOBUIO YCHENTHOW NpoQecCHOHaNbHOW U OOIIECTBEHHOMN
NEeSATETHHOCTH;

5) screThyecKkoe OTHOIICHWE K MHPY, BKJIIOYAas SCTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO MpOrpecca;

6) OCO3HaHHBIM BBIOOpP Oyaymiedr npodeccin MW BO3MOKHOCTH PeaTH3aliH
COOCTBEHHBIX  JKM3HEHHBIX  IUIAHOB; OTHOIICHHE K  NpodeccHoHaTLHOM
JeSTETPHOCTH KaK BO3MOXXHOCTH YYaCTHsl B PEIICHWU JIMYHBIX, OOIECTBEHHBIX,
roCyJIapCTBEHHBIX, OOIIEHAITMOHAIBHBIX MPOOIIEM.

METAIIPE/IMETHBIE:
1) YmeHHE CaMOCTOSTCIIBHO OMNPEACHATh eI CBOCro OOydYeHHs, CTaBUTh H

(dopMyaupoBaTh sl ce0sl HOBbIE 3aJ]a4M B yu€0€ U MMO3HABATEIbHON NeATEIbHOCTH,
pa3BUBAaThb MOTUBBI M HUHTEPECHI CBOEH ITI03HABATEIILHON EATEIILHOCTH;

2)  yMEHHE CaMOCTOSITEIFHO IUIAHMPOBATh IMyTH JOCTHXKEHHS IENieil, B TOM
YHCJIe albTePHATUBHBIC, OCO3HAHHO BBHIOMpaTh HambOojee A((HEKTUBHBIE CIOCOOBI
perieHus: yueOHbIX U TT03HABATENBHBIX 33/1a4;

3)  yMeHHE COOTHOCHTh CBOM JCHCTBHSA C IUIAHUPYEMBIMH pe3yJbTaTaMH,
OCYIIECTBIIATH KOHTPOJIb CBOEH AEATEIBLHOCTU B IIPOLIECCE JOCTUKEHUS PE3yJIbTaTa,
OnpeaensaTh CIOCOObl JEHCTBUM B paMKax MPEI0AKEHHBIX YCIOBUI U TpeOOBaHUIA,
KOPPEKTUPOBATh CBOU JICMCTBUS B COOTBETCTBUHU C U3MEHSIOILIENCS CUTYAIUEH;




4)  yMeHHe OIICHMBATh NPAaBWIBHOCTh BBINIOJHEHUS y4eOHOW  3ajavd,
cOOCTBEHHbIE BO3MOYKHOCTH €€ peleHUs;

5)  BIaJcHHME OCHOBAMH CAMOKOHTPOJIS, CAMOOIICHKH, TPUHATHS PEUICHUNA |
OCYIIECTBJIECHUSI OCO3HAHHOTO BHIOOpA B YUEOHON M TTO3HABATENHLHOM IESITEIbHOCTH;
6) yMeHHWe TPOAYKTHBHO OOIIAThCSI W B3aWMOJCHCTBOBATH B IIPOIECCEe
COBMECTHOM J1eATEIbHOCTH, 3(PPEKTUBHO pa3pemaTh KOHPIUKTHL;

7) BIIQJICHUE HABBIKAMU TI03HABATEIHHOM, Y4YeOHO-UCCIENOBATEILCKOU U
MPOEKTHOM JESITeNbHOCTH, HAaBBIKAMU pa3pelieHuss NpoOsieM; CIOCOOHOCTh H
TOTOBHOCThH K CAaMOCTOATEIILHOMY MOUCKY METOJIOB PEIICHHs MPAaKTHUYECKUX 3aj1ad,
NPUMEHEHUIO Pa3IUYHBIX METOJIOB MTO3HAHUS;

8) TrOTOBHOCTH M CHOCOOHOCTH K CaMOCTOSTCIIBHOW WH(POPMAIMOHHO-
MO03HABATENLHOMN JEATEIBbHOCTH, BKIIIOUAs YMEHUE OPUEHTUPOBATHCS B PA3ITMUHBIX
UCTOYHUKAX HMHPOpPMAIMHM, KPUTUYECKH OLIEHWBAaThb W  HUHTEPIPETHPOBATDH
uH(OPMAIIMIO, TOTYYAEMYIO U3 Pa3IMYHBIX HCTOUHUKOB;

9)  yMeHHe UCHONB30BaTh CPEACTBa MHPOPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX
texHonorut (MKT) B  pemeHuM  KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX H
OpraHM3alMOHHBIX 33Jad C COOJIOJEHHUEM TpeOOBAaHUN OSPrOHOMUKH, TEXHUKH
0€30MacCHOCTH, TUTHEHBI, PECYpCcOCOepeKEHUs], PABOBBIX U 3TUYECKUX HOPM, HOPM
uH(GOPMAITMOHHON O€301aCHOCTH;

10) BmageHWE SI3BIKOBBIMH CPEJACTBAMU — YMEHHUE SICHO, JIOTHYHO U TOYHO
M3JIaraTh CBOIO TOYKY 3PEHHUS, UCTIOIB30BaTh a/ICKBATHBIC SI3BIKOBBIE CPENICTBA;

11) BnameHue HaBBIKAMU  [O3HABATEIBHON  pediekcMu Ka  OCO3HaHUS
COBEpUIAEMbIX JCHCTBUI W MBICIUTEIBHBIX MPOIECCOB, HX pE3yibTaTOB MU
OCHOBaHU, T'paHUI] CBOETO 3HAHUSA M HE3HAHUS, HOBBIX MO3HABATEJIbHBIX 3a7ad U
CPEICTB UX JOCTUKECHHUS.

HPE/IMETHBIE:

Yriy01eHHbIH ypOBeHb

Paszpnen 1. BeimycKHUK HAy4YuTCS V. BbIyCKHUK MOJYYHUT
BO3MOKHOCTh HAYYUTHCS

Hean ocBoenust | it ycrienrHoro mpooJKeHUst 00pa3oBaHust | /[ obecneuenus 603MONCHOCMU
npeaMera O CIIEIUATBHOCTSIM, CBSI3aHHBIM C VCREeUWH020 NPOOOINHCEHUS
MPUKJIAHBIM UCTIOJIB30BAHUEM MAaTEeMATHKU. | 00pA308aHUs NO CNeYUAIbHOCMAM,
CBA3AHHBIM C OCYUieCmEIeHUeM
HAYYHOU U UCCTIe008AMENbCKOU
desimenbHOCMU 8 001IACmU
MaAMeMamury U CMENCHLIX HAYK.

TpeGoBanus k pesyjabraTam




T'eomempus

BrnaneTs MOHATHAMU THpaMU/Ia, BUIBI
MUPAMHUI, SIIEMEHTHI TPABHILHOUW MMAPAMHUIBI
U YMETh IPUMEHSTH UX MIPH PEIICHUN 3a71a4;
MMETH NPECTABIEHUE O Teopeme Diliepa,
NPaBUIBHBIX MHOTOTpPaHHHUKAX;

BJIQJICTh IOHSITHEM IUIOIAIA TTOBEPXHOCTEH
MHOTOT'PAaHHHKOB U YMETh IPUMEHSTH €TO
IIPH PENICHUU 33]1aY;

BJIQJICTh IOHITHUSIMH TEJIa BPAIICHUS
(mMHIp, KOHYC, ap U cdepa), X cedeHUs
¥ YMETh IPUMEHSTh UX MPU PEIICHUH 33]1aY,
BJIAJICTh MMOHSTUSMH KacaTeIbHbIC MPSIMBIC U
TUIOCKOCTH M YMETh MPUMEHSTH U3 TIPU
pCILICHUH 33]1a4;

UMETH MPEJCTABICHUS O BIIMCAHHBIX U
OINMHCAHHBIX cepax U YMETh MPUMEHSATh X
IIPH PENICHUU 33]1aY;

BJIQ/IETh MOHATUIMU 00BEM, OOHEMBI
MHOTOTPaHHHUKOB, TEJI BPAIICHUS U
NPUMEHSTh UX MIPH PELICHUHU 3371a4;

UMETh TPEJICTABIICHUE O Pa3BEPTKE
WIMHPA U KOHYCA, TUIOIIAIH TOBEPXHOCTH
[WIMH]IPA U KOHYCa, YMETh IPAMEHSTh UX
NIPU PEUICHUU 33/1a4;

UMETh TPEJCTABIICHUE O TUIOAaN chepsl U
YMETh IPUMEHSTD €ro MPH PEIICHUH 3a]1ay;
YMETh peIIaTh 3aJ1a4i Ha KOMOWHAIINN
MHOTOTPAaHHHKOB U TE€JI BpAILlCHHSI,

UMETH MPECTABICHUE O TT0I00UU B
NPOCTPAHCTBE M YMETh PelIaTh 3a7auu Ha
OTHOILIEHHE 00BEMOB U IUIOUIaIel
MOBEPXHOCTEH MOOOHBIX (HUTYP.
106CEOHEeBHOU JHCU3HU U NPU USYUEHUU OPYeUX
npeomemos.

COCTaBIISITh C HCIIOJIb30BAHUEM CBOHCTB
FeOMEeTPUUECKUX PUTYP MaTeMaTHIYECKHE
MOJICITH JIJISl PEIICHHSI 3a/1a4 TIPAKTHIECKOTO
XapakTepa ¥ 3a/1a4 U3 CMEXKHBIX JUCIUILINH,
WCCJICJIOBATH MTOJTYICHHBIE MOJICITH U
HUHTEPIPETUPOBATH PE3yNbTaT.

Hmemwv npedcmasnenue o
paszeepmke MHO202PAHHUKA U
Kpamuatiuiem nymu Ha
NOBEPXHOCMU MHO202PAHHUKA,
umems npeocmasienue o
KOHUYECKUX CeYeHUsX,

uMemv npedcmasieHue o
Kacaowuxcs cgpepax u
KOMOUHAyuy mei 6paujenus u
YyMemb NPUMEHAMb UX NPU peuleHuU
3a0au;

NPUMEHAMb NPU peuleHuU 3a0a4
dopmyny paccmosnus om mouxu
00 niockocmu;

611a0emsb pa3HbLIMU CROCODaMU
3a0aHusi NPAMOU YpasHeHUsMU U
YMemsb NPUMEHAMb NPU peuleHuu
3a0ay;

NPUMEHAMb NPU peuleHuu 3a0a4 u
dokazamenbcmee meopem
BEKMOPHBLL MEMOO U MEMOO
KOOpOuHam;

umems npedcmasienue 0o
akcuomax oovema, NpUMeHsIms
Gopmynel 00vemos
NPAMOY20/IbHO20 NapaJlieilenuneod,
npU3Mbl U NUPAMUObL, Mempa’aOpa
npu peuienuu 3a0a4;

npUMeHAmb meopemvl 00
OMHOWEHUAX 00beMO8 npu
peuieHuy 3a0au,

NpUMeHAMb UHmMe2pa Ol
8bIUUCTEHUS 00bEMO8 U
nosepxHocmeti mei 8pauieHs,
BLIYUCTEHUS NIIOWAOU
cghepuueckozo nosca u 06vema
uapos8o2o cnos;

umMemyb npedcmasieHue o
O0BUNICEHUSX 8 NPOCMPAHCMEE.
napanieibHoM nepetoce,
cumMmempuyu OMHOCUMENbHO
NIIOCKOCMU, YEeHMPAbHOU
cummempuu, nogopome
OMHOCUMENbHO NPAMOU, BUHMOBOU
cummempuu, ymems NPUMeHsAMs Ux
npu pewenuu 3a0ay;

umems npeocmasienue o niowaou
OpPMO2OHANLHOU NPOEKYUU;

umems npeocmasnenue o
MPExcPaAHHOM U MHO202PAHHOM
yelne u npumMeHsms C8oucmad
NJIOCKUX V2TI08 MHO202PAHHO20 Yeld
npu peulenuu 3a0a4;

uUMemb npedCcmasieHus o
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npeobpazosanuu noooous,
2oMomemuy u ymems nPpUMeHImb
ux npu pewlenuy 3a0au;

yMemb peuams 3a0a4u Ha
NIOCKOCMU Memooamu
cmepeomempuu;

yMemb npumMeHams Qopmyivl
00beM08 npu peueHuY 3a0at.

Bexmoput u BrnageTh MOHATHSIMH BEKTOPBI U UX Jlocmuodicenue pe3yrbmamos
Koopounamul 6 KOOPJIMHATHI; pazoena ll;
npocmpancmee YMETh BBITIOJIHATH OINl€paluy Haj Haxooums obvem napaiienenuneod
BEKTOpaMHU; u mempasopa, 3a0aHHbIX
HCITOJIB30BaTh CKAIAPHOE MPOU3BEACHUE KOOPOUHAMAaMU CE0UX BEPULUH,
BEKTOPOB TIPH PEIICHUU 33]1a4; 3a0a6ams NPAMYIO 8
MPUMEHSTh YPaBHEHUE TUIOCKOCTH, (DOpMYITy | npocmpancmee;
PACCTOSIHUS MEXIAY TOYKaMH, YpaBHCHUE HAX00Uums paccmosiHue om moyku
cdepsl IpH pelIeHru  3a1a4; 00 NIOCKOCMU 8 cucmeme
MPUMEHSITh BEKTOPBI U METOJ KOOPIUHAT B KOOpOuHam;
MIPOCTPAHCTBE IIPH PEIICHUU 3a7ad. HAxXo0ums paccmosiHue mMexicoy
CKPeuuBarouUMUCst NPSMbIMU,
3A0AHHBIMU 8 CUCEMe KOOPOUHAM.
Hcmopus HNmets pencTaBieHne o BKIAJE Locmuorcenue pezyromamos
Mamemamuxku BBIJIAIONTUXCSI MATEMAaTUKOB B Pa3BUTHE pazoena ll.
HAYKH;
MMOHUMATh POJIb MATEMAaTUKHU B PA3BUTHH
Poccun.
Memoout Hcro1p30BaTh OCHOBHEIC METO/IBI Jlocmudsicenue pezyrbmamos
Mamemamuxu JIOKa3aTeNNbCTBA, IPOBOAMTD JJOKA3aTEIbCTBO | paszodena ll;

U BBIIIOJIHATH OHpOBCp)KeHI/Ie;

HpI/IMerlTI) OCHOBHBIC METOAbI peHIeHI/ISI
MaTeMaTHYECKHUX 3a/1a4;

Ha OCHOBE MaTeEMaTHYECKUX
3aKOHOMEPHOCTE! B PUPOJIC
XapaKTePU30BaTh KPACOTY U COBEPIICHCTBO
OKPY’KaloIIero MUpa U MPOU3BeICHHIMA
HCKYCCTBA,;

IIPUMEHSTH IPOCTEHIIINE TPOrPAMMHBIE
CpeICTBAa U JIEKTPOHHO-KOMMYHHUKAITUOHHBIE
CUCTCMBI HpI/I peHIeHI/II/I MATEMATHUYCCKUX
3a7a4;

MOJIb30BATHCS MPUKIIATHBIMU TPOTPAMMaMU
nu HpOl"paMMaMI/I CUMBOJIBHBIX BBI‘-H/ICJ'[GHI/II\/JI
IUIS KCCIIEMOBAHU MaTEMAaTHIECKHUX
OOBEKTOB.

NPUMEHAMb MAMEMAMUYEeCKUE
SHAHUSL K UCCIIe008AHUIO
OKpYJHcalouje2o mupa
(Modenuposanue Gpusuyeckux
npoyeccos, 3a0a4u IKOHOMUKU,).

5. COJAEP)KAHHUE KYPCA 10 - 11 KJIACCOB.

[ToBTopenue. Pemenwe 3amady ¢ WCHOIB30BAHHEM CBOMCTB (UTYp Ha
IUIOCKOCTU. PemeHne 3amad Ha JOKa3aTelbCTBO U MOCTPOCHUE KOHTPIPUMEPOB.
[IpumeHeHne npocTenmunxX JOTMYECKUX MpaBuil. Pelenre 3a1a4d ¢ uCnojib30BaHuEM
TEOPEM O TPEYrOJIbHUKAX, COOTHOLIEHWA B NPSAMOYTOJBHBIX TPEYrOJIbHUKAX,
(dakToOB, CBSI3aHHBIX C YETHIPEXyroJbHUKaMU. PermieHre 3amad ¢ MCIONIh30BAaHUEM
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(akTOB, CBA3aHHBIX C OKPYXKHOCTSIMH. Pemnenwe 3amad Ha uW3MepeHUs Ha
IUIOCKOCTHU, BBIYUCIICHUS JUIMH U TUIOIIaiel. Pewenue 3a0au ¢ nomowbio eKmopoa
U KOOpoOuHam.

Harnsgnas crepeomerpus. [Ipu3ma, napamnenenunen, nupaMuaa, TETpasap.

OCHOBHBIE MOHATHS TEOMETPUHU B MIPOCTPAHCTBE. AKCUOMBI CTEPEOMETPHUH U
cienctBus U3 Hux. Ilousamue 06 akxcuomamuyeckom memooe.

Teopema Menenas onsn mempasopa. llocTpoeHne cedeHUH MHOTOTPAHHHKOB
MeToaoM cienoB. LleHTpanbHoe mnpoekthpoBaHue. IlocTpoeHune  cedeHwuit
MHOT'OTPAHHHKOB METOJIOM IPOEKIIHIA.

CkperyBarouiyecs: NpsMble B MPOCTPAHCTBE. YTOJ MEXIYy HUMU. Memoowi
HAXO0HCOEHUsL PACCMOSAHUL MEHCOY CKPEUUBATOUWUMUCS NPAMBIMU.

TeopeMbl 0 MApayUIENBHOCTH MPSMBIX M IUIOCKOCTEH B MPOCTPAHCTBE.
[TapannensHoe MpoeKTUpOBaHUE U H300pakeHue uryp. I eomempuueckue mecma
MoueK 8 NpoOCMpaHcmee.

[leprieHIUKYISIPHOCTD psIMON U IIJIOCKOCTH. OproroHaneHOE
npoektupoBanue. HakimoHHbIe 1 TpoeKuun. TeopeMa o TpeX MEepPIEeHIUKYISIpax.
Buowt mempasopos. Opmoyenmpuyeckuii mempas’sdp, KAPKACHbIL mempasop,
pasHocpaumslii. mempal’op. llpsamoyeonvuviii mempa’op. Meouanvt u dumeouarvl
mempasopa.

Jlocmpausanue mempasopa 0o napaiieienuneoq.

Paccrosnua Mexny ¢urypamu B npoctpaHcTBe. OOWUNA NEpHEeHAUKYIISP
JIBYX CKPEIIMBAIOIIUXCS MPSAMBIX.

Yrner B mpoctpancTtBe. [lepneHauKymsipHble  JIOCKOCTH.  [lnowaow
opmozonanvHou npoexkyuu. llepnenouxynsipnoe ceuenue npusmvl. Tpexepanmusiii u
muozoepannviti yeon. Ceoticmea niockux yenoe muozozpaunnozo yena. Ceoticmea
NJIOCKUX U O8Y2PAHHBIX Y208 mMpexepanHoz2o yend. Teopemvl KOCUHYCO8 U CUHYCO8
O0J151 mpexepanHozo y2aa.

Bunbel MHOrorpanHukoB. Pazgepmku mroeoepannuxa. Kpamuauwue nymu na
NOBEPXHOCU MHO202PAHHUKA.

Teopema OJiinepa. IlpaBunbHblE MHOTOTPAHHUKHU. /[BOUCHMBEHHOCHb NPABUTLHBIX
MHO202DAHHUKOS.

[Ipusma. Ilapannenenunen. CpoiicTBa mapaienenumnena. IIpsMoyronabHbIi
napamienenunes. HaknoHHbIE TPU3MBL.

[Inpamunma. Buael nupamua. S1eMEHTHl NPaBUIbHON NupaMuabl. [Iupamubr
C pPaBHOHAKJIOHEHHBIMU peOpaMu U TPaHsIMHU, UX OCHOBHBIE CBOMCTBA.

[1nomaay noBepXHOCTEN MHOTOTPAHHUKOB.

Tena BpaleHus: TUIMHAP, KOHYC, ap u chepa. CeueHus: LUIMHIPA, KOHyca
u mapa. [1lapoBoit cermeHT, mapoBoi CJIOH, IIapOBOM CEKTOP (KOHYC).

VYcedyeHHas nupamMuaa U yCEUEHHbI KOHYC.

Onemenmul cghepuueckoii ceomempuu. Konuueckue cevenus.

KacarenbHbie TpsiMble W TUIOCKOCTH. BmmcanHbie W omuvcaHHBIC COEpHI.
Kacarowuecs cgepvi. Kombunayuu men epawenus.

Bektopsl u koopauHatel. CyMMa BEKTOPOB, YMHOKEHUE BEKTOpPA HA YUCIO. YTOJ
MeXIy BekTopamu. CKalasipHOE MPOU3BEACHUE.

YpaBHenue miockoctr. PopMysia pacCTOSHUS MEKIY TOUKAMHU. YpaBHEHUE
chepol. Dopmyna paccmoanusi om moyku 0o naockocmu. Cnocobvl 3a0anus
NPAMOU YPABHEHUSMU.
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Pewenue 3aoau u ookasamenbcmeo meopem ¢ HOMOWDBIO 8eKMOPO8 U MemOoOOM
KOOpOuHam. JnemeHmbl 2eoMempuu MAacc.

[Tonsitue o6bema. OObeMbl MHOTOTpaHHUKOB. OObEMbl TEN BpallEHUS.
Axcuombl obvema. Bvlieoo gopmyn o6vemos npamoyeoivHo20 napanieienuneod,
npusmol U nupamuost. Qopmynvl 01 HaxoxcoeHus obvema mempal’opa. Teopemvl
00 OMHOWEHUSAX 00BEMOS.

Ipunooicenus unmezpana K 8bl4UCiIeHUI0 00bEMO8 U NOBEPXHOCHEU Mel 8PAUEHUSL.
Inowaow cpepuuecrkoco nosica. Obvem waposozo cnos. [lpumenenue 06vemos npu
pewieruu 3a0au.

[Tnomans chepsi.

Pazeepmra yununopa u konyca. Ilnomaas moBepXHOCTH HMIMHIPA U KOHYCA.
KomMOunHanum MHOTOTPaHHUKOB U TEJI BpaIlleHUS.

[Tonobue B mpoctpaHcTBe. OTHOIIEHHE OOBEMOB U IUIOMIAJEH MOBEPXHOCTEH
no1I00HBIX uryp.

Heudsxcenuss 6 nmpocmpancmee:  NapaiieNbHulii  NEPEeHOC,  CUMMEmMpPUs
OMHOCUMENbHO NIOCKOCU, UYEHMPATbHASL CUMMEmMpPUs, HOBOPOM  OMHOCUMENbHO
NPAMOLL.
lIpeobpaszosanue nooobus, comomemus. Pewenue 3adau na nrockocmu c
UCNONIL308AHUEM CIEPEOMEMPUUECKUX MEMOOO08.

I'eomeTpus
10 kjgacc (68 yacoB)

Cooeporcanue 00yyeHus.

Hexomopuie ceedenusn u3z naanumempuu-12 uacoes.
VYrabl 1 OTPE3KH, CBSI3aHHBIE C OKPY>KHOCThIO. Pemienne tpeyrosibHUKOB. Teopema
Menenast u UeBbl. Diuiric, runiepOosia u mapadoa.
Beeoenue-3 uaca.
[Ipenmer crepeoMerpun. AKCHOMBI cTepeoMeTpuu. HekoTopble cIeACTBHS U3
AKCHOM.
Ilapannenvnocms npameix u naockocmeit-16 uacoe.
[TapannensHble npsiMble B mOpocTpaHcTBE. [lapamnenbHOCT TPEX MPSIMBIX.
[TapannensHOCT, TpsAMOM W TIOCKOCTH. CKpeummBaroumecs Mpsmble. YTIbl C
COHAITPaBJICHHBIMH CTOPOHAMHU. YTOJ MEXAY NpsAMbIMU. [lapannenbHble MI0CKOCTH.
CrolicTBa mapayyieNbHbIX IWIOCKOCTEN. Tertpasdap. [lapamnenenunen. 3amaud Ha
MMOCTPOCHUE CEYCHHUI.
Ilepnenouxynapuocms npamolx u naockocmeii-17 uacoes.
[lepnennukynspHsie  TpsiMble B mpocTpaHcTBe. [lapamnensHbie  HpsMbIe,
MEePICHIUKYJISIPHBIE K TUIOCKOCTH. IIpu3Hak mneprneHAuKYISPHOCTH MPSIMON U
IJIOCKOCTU. Teopema o mpsiMOM, MEPHEHIUKYISIPHOM K IIIOCKOCTU. PaccrosiHue ot
TOYKU JO IJIOCKOCTH. Teopema 0 TpEX MEPHEHAUKYIsIpax. YTOJI MEXAy NPSIMOU U
IJIOCKOCTBIO. JIByrpanHsliii yroi. [Ipu3Hak nepneHauKyasspHOCTH IBYX MIIOCKOCTEM.
[IpssmoyrosbHbBIN napauienenunes. TpEXrpanHbiil yroj. MHOrOrpaHHbId yroJi.
Mnozoepannuku-14 uacoe.
ITonsitue mHororpanHuka. I'eomerpuueckoe Tteno. Teopema Oiinepa. Ilpusma.
[IpoctpanctBennass Teopema Iludaropa. IMupamuma. I[lpaBunbHas nupammua.
VYceuénnas mnupamuna. CuMmmeTpusi B mpocTpaHcTBe. [loHsATHE NpPaBUIBLHOTO
MHOT'OTPaHHUKA. DJIEMEHThl CUMMETPHUH MPABUILHBIX MHOTOTPAHHUKOB.
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Iloemopenue kypca ceomempuu 10 knacca- 6 uacoe.

11 kaace (68 yacoB)

Cooeporcanue 00yyeHus.

Hununop, konyc u wap- 16 uacoe.

[Tonarne wnwmiuHapa. Ilnomane noBepxHOocTHM wMiIMHApA. lloHsATHE KOHYyca.
[Inomans moBepxHOCTH KOHyca. Yceu€HHbI koHyc. Cdepa u map. Bzaumnoe
pacnionoxenue chepsl u miaockoctu. KacarenpHas mimockocts K cdepe. [Tnomans
chepol. Bzaumuoe pacmonoxenue chepsr u mnpsmoil. Cdepa, BnucaHHas B
HUJIMHAPUYECKYIO0 MOBEpXHOCTh. Cepa, BIucaHHAsA B KOHUYECKYIO MOBEPXHOCTb.
CeueHns UUIUHAPUYECKON MOBEPXHOCTU. CeueHnss KOHUYECKON MOBEPXHOCTH.
Oo0vémpvl men-17 yacos.

[Tonsitue 00bEMa. OOBEM mpsiMOyrosibHOro mnapamienenunena. O0bEM npaMon
npu3mMbl. O0bEM HMMHpa. Berarcnenue 00bEMOB TEN ¢ TOMOIIIBbIO HHTETPAJIOB.
O0bEém HaksoHHOW mpu3Mbl. O0béM mupamuibl. O0bEM KoHyca. OO0BEM 1Iapa.
O0bEM 1IapOBOTO CErMeHTa, IIApOBOTO CJIOST W IIApOBOro cekropa. [lnomans
cdephl.

Bexmopuwt 6 npocmpancmee- 6 uacoe.

ITonsiTue BekTOpa. PaBeHCTBO BEKTOpOB. Ci10’KEHHE U BBIYUTaHUE BEKTOPOB. Cymma
HECKOJIBKHX BEKTOPOB. Y MHO>KEHHME BEKTOpa Ha 4ucio. KoMIutaHapHBIE BEKTOPBI.
[IpaBuno mnapamwtenenunena. PasnoxkeHue BekTOpa MO TPEM HEKOMILIAHAPHBIM
BEKTOpaM.

Memoo xoopounam 6 npocmpancmee. /[euxncenusn- 15 uacoe.

[IpssmoyroisibHas cucTemMa KOOpAUHAT B IpocTpancTBe. KoopaunaTel BekTopa. CBA3b
MEXIy KOOpPAMHATAMH BEKTOPOB U KOOpAMHAaTamH Touek. [Ipocreiimme 3amaum B
KOOpJIMHATax. YpaBHeHHE cdepbl. Yron Mexay Bekropamu. CkaiasipHoe
MIPOU3BEJICHUE BEKTOPOB. BBIYMCIIEHHE YTJIOB MEXAY HPSIMBIMH U IUIOCKOCTSMHU.
VYpaBHeHue miockocTH. LenTpanbHas cummerpus. OceBasi CHMMETpUs. 3epKajbHas
cumMmetpus. [lapannensusiii nepeHoc. [IpeodpazoBanue mogoous.

Iloemopenue Kypca zeomempuu - 14 uacoe.
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Kanennapno-remarudeckoe niianuposanue. 10 kiacc.

No | Jlara | Mara Tema ypoka [IpakTnueckas
n/ no ¢axr. 4acTh
0 | [JaHy
BBenenne, nopropenue - 3 yaca
1 ITpenmer crepeomeTpun. AKCHOMBI CTEPEOMETPUH.
2 HekoTopsle ciencTBUs U3 aKCHOM Cam pabota
3 Pemenue 3amau
IMapaieiIbHOCTH NPSIMBIX M IIOCKOCTEIi - 16 yacoB

4 [TapannensHOCTh NPsAMBIX B IpocTpaHcTBe. [lapanienbHoCTh TPEX

PSMBIX.
5 [TapanenbHOCTh NPSMON U IIIOCKOCTH
6 Pemenue 3amay. Cawm pabota
7 CkpenmBaroumecs npsiMmple
8 VYol MeKAY ABYMsI IPSIMBIMHU.
9 Ypok 00001IeHNS U CHCTeMAaTU3alluy 3HAHUT
10 Kontponbnas padora Nel mo teme: «IlapaynenbHOCTh MPSIMBIX,

IPSIMOM U TNIOCKOCTH»
11 AHayiu3 KOHTPOoJIbHOM paboThl. [lapaiienbHble MJI0CKOCTH
12 CaolicTBa napauieabHbIX MJIOCKOCTEN
13 Pemienue 3amau Cawm pabota
14 Tetpasap
15 [Tapannenenunes
16 Pemenue 3amau Cawm pabota
17 3a/1auy Ha NOCTPOECHUE CEUECHUN
18 Ypok 000011IeHNS M CHCTEeMaTH3alluKi 3HAaHUH
19 KontposabHas padora Ne2 no teme: «llapajiienbHOCTh MIIOCKOCTEN»

[lepneHIMKYJISIPHOCTH NPSMBIX H ILUIOCKOCTEl — 16 yacoB

20 AHain3 KOHTPOJIbHOM paboTh! JlepneHauKyspHble IpsMble B

IPOCTPAHCTBE
21 [TapannenbHble IpsiMble, IEPHIEHIUKYJIISIPHbIE K IIOCKOCTH
22 [Tpu3Hak NeprneHUKYISIPHOCTH NPSIMON U INIOCKOCTHU
23 TeopeMa 0 IpsIMOM, IEPIEHAUKYIISPHOU K INIOCKOCTH
24 Pemenue 3amau Cawm pabota
25 PaccTosiHue OT TOYKHM 0 IIOCKOCTH
26 TeopeMma o Tpex nepreHAuKyIsipax
27 Pemenue 3amau Cawm pabota
28 Yroa Mexxay NpsIMOH U TNIOCKOCTBEO
29 Pemenue 3amau Cawm pabota
30 JIByrpaHHblii yroia
31 [Tpu3HaK neprneHAUKYISIPHOCTH ABYX IJIOCKOCTEH
32 [TpstMOyTOJIbHBIN NapajIeNenuIe]] Cawm pabota
33 Tpexrpansslid yroja. MHOrorpaHHbIi yroi
34 Ypoxk 0060011IeHNS M CHCTeMaTH3allui 3HAHUH
35 Konrponbnas padora Ne3 o teme: «IlepneHIuKyISIpHOCTD MPSIMBIX

IIJIOCKOCTEN»

Muororpannuku - 14 yacos

36 AHaim3 KOHTPOJIBHOM padoTs! .JloHsATHE MHOTOTpaHHHKA.

["eomeTpuueckoe Teno. Teopema Diinepa
37 [Tpusma
38 Pemenwe 3a1a4u Cawm paboTta
39 [TpoctpancTBeHHast Teopema Iludaropa
40 [Tupamua
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41

IIpaBuiibHasg nupamua

42 Pemienue 3amau Cam pabota
43 YceueHnHas nupamuaa
44 CuMMeTpHs B IPOCTPAHCTBE
45 [ToHsATHE O MPAaBWIIBHBIX MHOTOTPAHHUKAX
46 DNEeMEHThl CHMMETPUU MPABUIBLHBIX MHOTOTPAHHHUKOB
47 Pemenue 3amau Cawm pabota
48 Ypok 00001IeHNs ¥ CHCTeMAaTH3aIluy 3HAHUH
49 KonTtposnbHast padora Ne4 no reme: « MHOTOrpaHHUKH
HexoTopble cBeennsi u3 mianuMerpun — 10 yacon
50 AHanm3 KOHTPOJIBHOM paboThI . YTOI MEXy KacaTeIbHOW U XOpAOH.
JIBe TeopeMbl 00 OTpE3Kax, CBA3aHHBIX C OKPYKHOCTBIO
o1 YTIibl ¢ BepIIMHAMU BHYTPU U BHE Kpyra
52 Brnucannblil 4eThIpEXYTroabHUK. ONMCaHHBIA YETHIPEXYTOJIbHUK
53 Teopema o meaunane. Teopema 0 OUCCEKTPHCE TPEYTOJIbHUKA
o4 Dopmyiibl IIOHAAM TpeyroiabHuka. Popmyiia ['epona
55 3amaua Diinepa
56 Teopema Menenas
57 Teopema YeBnl
58 Daric
59 I'unep6ona. [Tapabona
IloBTOpenue. Pemenune 3axa4 — 9 yacon
60 [ToBtopenue. [lapannenbHOCTh NIPSIMBIX M INIOCKOCTEH
61 [ToBropenwue. [lepneHAUKYJIIPHOCTD MPSIMBIX U IIOCKOCTEH
62 [ToBTOopenue. [lapamnenenunen
63 ITosTopenue. [Ipuzma
64 [ToBTopenue. [lupamuna
65 KoHTponpHbIi TECT
66 IToBTOpenue. Pemenne 3amau
67 [ToBTOpenue. Pemenne 3aqau
68 HToroBeiii ypok
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11 kiaace

No | [lara | Mlara Tema ypoka [IpakTnueckas
n/ no ¢axr. 4acTh
0 | MJIa"y
BekTopbl B IPOCTPAHCTBE — 6 4acoB

1 IToBTOpEHME.
2 ITonsitue BekTOpa. PaBeHCTBO BEKTOPOB
3 BxoaHast KOHTpoJbHas padoTa.
4 AHaim3 KOHTPOJIbHOM paboThl. ClI0KeHUE U BEIYUTAHNUE BEKTOPOB.

CyMMa HECKOJIbKUX BEKTOPOB
5 YMHOXeHue BeKTopa Ha unciio. KommianapHsie BEKTOPHI
6 [IpaBuio nmapannenenumnena. PazmoxeHnne BEKTopa 1o TpeM

HEKOMILJIAHAPHBIM BEKTOPaM

MeTo KOOpAUMHAT B mpocTpaHcTBe. /IBuzkenus —15 yacon

7 [IpsiMoyTOJIbHASL CHICTEMa KOOPJMHAT B IIPOCTPAHCTBE
8 Koopaunats! Bekropa. CBs3b MEXy KOOpIUHATAMH BEKTOPOB U

KOOPJIMHATAMHU TOYEK
9 [Ipocrelimme 3a1a4u B KOOpAMHATAX
10 Pemenue 3amau Cawm pabota
11 YTos1 MeX1y BEKTOpAMH
12 CxkassipHO€ MPOU3BE/ICHUE BEKTOPOB
13 Pemenue 3amau Cawm pabota
14 Brruncienue yrioB MeX 1y MPsIMBIME U TUNIOCKOCTSIMH
15 Pemenue 3a1ay Ha BBIUKCIECHUE YIIIOB Cawm pabota
16 YpaBHEHHE ITIOCKOCTH
17 LlenTtpanpHas cummetpusi. OceBast CHUMMETpHS. 3epKalbHas

CUMMETpUs
18 [TapayuienpHBIN EPEHOC
19 ITpeoOpazoBanme mog00mst
20 Ypok 00001IeHNS U CHCTeMAaTU3allUN 3HAHUT
21 Konrtponsnas padora Nel mo teme: «MeTo]1 KOOpIMHAT B

IPOCTPAHCTBEY

nausap, Konyc, map — 16 yacos

22 AHanu3 KOHTPOJIbHOM paboThl. [ToHsITHE HUIMH A
23 [Tnomnia b MOBEPXHOCTH IMJIMHIPA
24 Pewenue 3amau Cawm paboTta
25 [TonsiTne KOoHyca
26 [Tnoniasp MOBEPXHOCTU KOHYCA
27 Pemenue 3amau Cawm pabota
28 Y ceueHHbI KOHYC
29 Cdepa u map. YpaBHeHue chepsl
30 B3aumuoe pacronoxenue chepsl 1 uiockoctr. KacarenpHast

TJIOCKOCTH K cdepe
31 [Tnomanp chepsl
32 Pemienue 3amnau Cawm paboTta
33 B3anMHoOe pacrosioykeHne cepbl U IpsMOon
34 Cdepa, Biucannas B IMIMHIpUYEecKyto moBepxHocTh. Cdepa,

BITMCAHHAs! B KOHWYECKYIO TIOBEPXHOCTb.
35 CeveHus HUIMHAPHYECKON TOBEpXHOCTH. CeueHUs KOHMUECKON

MIOBEPXHOCTH
36 Ypok 0000IIeHNS U CUCTEeMAaTHU3aINH 3HAHUN
37 Kontponsnas padora Ne2 o teme: «Llununap, KOHyc, map»

Oo0neMbI Tes1 — 174yacoB
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38

AHanmm3 KOHTpoabHOU padboTsl [TonsTHe 06beMa. O0BeEM
IPsIMOYTOJIBHOTO ITapajulesIeuIe1a

39 Pemenue 3amau Cawm pabota
40 O06beM npsMO IPU3MBI
41 O0BeM uIMHApa
42 Pemenue 3amau Cawm pabota
43 Brruucienne 00beMOB TeJI ¢ TOMOIIBIO HHTErpaja
44 O0BeM HAKJIOHHOM MPU3MBI
45 O0beM upamMu/ibl
46 O0BeM KoHyCa
47 Pemenue 3amau Cawm pabota
48 O0nem mrapa
49 OO0BeMBI IAPOBOTO CETMEHTA, IAPOBOT0 CJI0sI, IAPOBOTO CEKTOPa
50 Pemenue 3amau Cawm pabota
51 ITnomans cheps
52 Pemenue 3amau Cawm pabota
53 Ypok 000011IeHNs ¥ CHCTeMAaTH3aIluy 3HAHUI
54 KonTtponbHast padota Ne3 no reme: «O0beMBbI TEN»
IloBTOpenue. Pemenue 3ana4y — 14 yacoB
95 Ananm3 KOHTpoJbHOHM paboTsl IloBTopenue. Bekropsl. MeTo 1 KoOpIuHAT
56 [ToBropenue. Tena BpamieHus
57 [ToBTOpenue. Pemienue 3a1a4 Ha BRIYUCIICHUE TUIOMIAICH TOBEPXHOCTH
MHOTOTPaHHUKOB
58 [ToBropenue. Penienue 3a1a4 Ha BRIYMCIICHUE IUIONIAJICH TOBEPXHOCTH TEJ BPALCHHS
59 [ToBropenue. O6GbeMbI MHOTOTPaHHUKOB
60 [ToBTOpenue. OObEMBI Tell BpallleHUs
61 [ToBTOpenue. Pemenne 3aqau
62 [ToBropenue. Pemienne 3a1a4 U3 mIaHUMETPHA
63 [ToBropenue. Pemienue 3a1a4 U3 mIaHUMETPHH
64 [ToBTOpenue. Pemenue recto
65 KOHTpOJIbHBIHN TECT
66 [ToBropenue. Pemenue TecToB
67 HTOoroBslii ypok
68 WToroBelii ypok
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