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INOACHUTEJIBHASA 3AIIMCKA

["'eoMeTpus sBIsIETCS OHUM U3 0A30BBIX KypPCOB Ha YPOBHE CPETHETO OOIIETO
oOpa3oBaHMs, TaK KakK O0OECIeYMBACT BO3MOXHOCTb M3yYEHUs JAUCLHUILINH
€CTECTBEHHO-HAYYHON HAINpPaBICHHOCTH U MPEAMETOB T'yMaHUTApHOTO IHMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POpMHUpYyEeMOe MPU U3yYEHUH 00YyJaIOIIUMUCS
NOHATUUHBIX OCHOB TE€OMETPHH, NPH J0KA3aTEIbCTBE TEOPEM U MOCTPOCHHUU
LENOYKH JIOTHUECKUX YTBEPKICHUH TP PEILIEHUN T€OMETPUUECKUX 3a]1a4, YMEHUE
BBIIBUTaTh U OIPOBEpPrarb TUIIOTE3bl HEMOCPEICTBEHHO WCIOJB3YIOTCS IpHU
pELICHNN 3a]]a4 €CTECTBEHHO-HAYYHOT0 LIMKJIA, B YACTHOCTU (PU3UUYECKUX 3a]a4.

[lenb ocBoeHus mporpamMmbl yueOHOTO Kypcea «I'eomeTpusk» Ha yrmyOaéHHOM
YpOBHE — pa3BUTHE UHIUBUAYATBHBIX CIIOCOOHOCTEN 00YUaIOIUXCsl IPH U3YyUCHUH
reOMETpUH, KaK COCTaBjsouled mnpeaMmeTHoll obOmactu «MaremaTtuka U
uH(pOpMaTUKa» yepe3 oOecreueHue BO3MOXKHOCTH IPUOOPETEHUS U UCIIOJIb30BaHUs
0oJsee TIIyOOKMX T€OMETPUYECKUX 3HAHUN U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
Y HEOOXOAUMBIX JJIs1 YCIEIMIHOTO NMPOo(EeCCHOHATBLHOTO 00pa30BaHHUsl, CBI3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JlayaMu Kypca TE€OMETpPUM Ha YIIIyOJEHHOM YpOBHE,
PaCIIMPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacuIMpeHre NpeCTaBICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbI U
(GbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIINUM MUPOM;

(GopMUpOBaHUE TMPENCTaBICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIIUX MATEMATHYECKUX MOJEINAX, MO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIE SABJICHUS OKPY>KAIOLIET0 MUPA, 3HAHUE MOHATUWHOIO aIIapara Mo pa3aeiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpHUU;

dbopMHpoBaHHE  yYMEHHMS  BJIAAE€Th  OCHOBHBIMH  MOHSTUSIMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBaMH, 3HaHHE TEOPEM,
bopMyll U yMeHUE MX NPUMEHATb, YMEHHUS JOKa3blBaTb TEOPEMbl U HAXOIUTh
HECTaHJapTHbHIE CIOCOOBI PEIIeHUS 33/1aY;

(dbopMHpOBaHUE YMEHUS PAcCllO3HABaTh HA YEPTEkKax, MOACISIX U B pPEaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUYECKHUE
MOJEIIN;

(¢bopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTO MOCTPOEHUS
MaTEMaTUYECKUX TEOpHUil, (OPMUpPOBAHUE MOHUMAHHUSA POJM AKCMOMATHUKU TMpU
IIPOBEJICHUHN PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pELIeHMs], YMEHUS UX IPUMEHSTh, TIPOBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B XO/1€
pELIEHUs] CTEPEOMETPUYECKHX 3aJa4 M 3a7ad C IMPAKTHYECKUM COACPKAHUEM,
dbopMHpoBaHUE TMPEACTaBICHUS O HEOOXOAMMOCTH  JIOKA3aTeNbCTB  IPH



000CHOBaHUY MAaTEMAaTUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKU B MIPOBEACHUU
JNETYKTUBHBIX PACCYXKICHUN;

pa3BUTHE M COBEPUICHCTBOBAHUE MHTEJUIEKTYAIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEW 00yJarOnIMXcsl, TO3HABATEILHON aKTUBHOCTH, MCCIIEIOBATEIHLCKIX
YMEHUM, KpUTUYHOCTH MBIIUIECHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHUSI PACHO3HABATHb MPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX >KM3HEHHBIX CUTYyallUsX U IPU U3YyYEHUU APYTHX
y4eOHBIX MPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
MHTEPIIPETALNH OJYYEHHBIX PE3YIbTATOB.

OCHOBHBIMH COZEPKATEIBHBIMU JIMHUSAMU y4eOHOTO Kypca «l'eomeTpusi» B
10-11 «maccax sBimsroTcs:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOopsl W  KOOPAWHATHI B
IIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHSATUSIMIY», PEJICBAHTHBIMU T€OMETPUH Ha YTIIyOJIEHHOM ypoBHE 00ydeHus B 10—
11 kmaccax, OTHOCUTCS KO BCEM COZEpPKAaTEIbHBIM JUHUSAM Y4eOHOro Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHHUI  pacmpenenserci He  TOJBKO IO
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOLIIEE IMPEAMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoi padoueit
IPOrpaMMbl, pacHpeleaEHHbIM IO TogaM OOY4YEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpamiajiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
r€OMETPUYECKUMH MOHATHSAMU U HABBIKAMU ITOCJIEI0OBATEIBHO U ITOCTYNATENIBHO, C
COOJII0/ICHHEM TIPUHIIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUECKUX MPECTABICHUN 00YyYarOMXCs, pACILIUPSS U YIIIyOJIss
e€, 00pa3yst NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon K M3y4eHHUIO T€OMETPUH HA YTIyOIEHHOM YPOBHE MTO3BOJISIET:

co3gath  ycnoBus s guddepeHunanuu  00ydeHHs,  MMOCTPOCHHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX MporpamMMm, OOeCleyuTh yriayOneHHoe
U3y4YeHUE T€OMETPUH KaK COCTaBIIAOINIEH yueOHoro npeamera «MareMaTukay;

NOATOTOBUTh OOYYAIOIIMXCA K NPOAOKEHUIO H3YYEHUS MATEMATHKU C
yuétoMm BbIOOpa Oyaymied mnpodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
o01uM 1 ipodeccuoHaTLHBIM 00pPa30BaHUEM.

Ha wusyuenue ydebHOro kypca «l'eomerpusi» Ha yriyOJEHHOM YpOBHE
orBoauTcst B 11 kiacce — 102 gaca (3 yaca B HEZIEIIIO).



COJEPKXAHUE OBYUYEHUA
11 KIIACC

Tena Bpamenust

[loHATHS: UUIMHAPUYECKAss IOBEPXHOCTh, KOHUYECKAs TMOBEPXHOCTb,
chepuueckas MOBEPXHOCTh, oOOpasyromue mnoBepxHocTel. Tena BpaleHus:
UINHAP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. Bzaumuoe pacnonoxenue chepsl
U IJIOCKOCTH, KacaTejabHas IIOCKOCTh K chepe. M300paxkeHue Ten BpalleHUs Ha
riockoctu. Pa3BépTka nunmuapa u konyca. Cummerpusi chepsl U mapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
NPsIMOYTOJILHOTO Tapajulenenunena u ciaeactBuss u3 He€. OO0bEM mpsiMoill U
HAKJIOHHOW MpU3MBbI, HWIMHIPA, TUpaMHUIbl 1 KoHyca. O0BbEM I1apa U MIapoBOro
CErMEHTA.

KoMOuHanuy Ten BpamieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
WIMHApP, ONHCaHHas oOKojJo InuuHapa. llepeceyenne cdepsl M mapa c
miockocThio. Kacanue mapa u cdepbl mi0ckocThio. IloHSTHE MHOrorpaHHUKa,
OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpaIICHUS.

[Inomans MOBEPXHOCTH LUIMHAPA, KOHYyCa, IUIOaab chepsl U €€ yacTel.
[Tonobue B mnpoctpancTBe. OTHOLIEHHWE OOBEMOB, IUIOMIAJACH MOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue mnomoodusi, romoreTusi. Pemienune 3amad Ha
MJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJl BPAIICHUS: CEUCHUS LIIIMHAPA
(mapamienbHO W TEPHEHAMKYJISIPHO OCH), CEYCHHS KOHyca (MapajuielbHbIe
OCHOBAHUIO U TPOXOSIINE Yepe3 BEPUIMHY), CEUCHHUS I1apa, METObl OCTPOSHUS
CEUECHMI: METOJ CJEI0OB, METOJl BHYTPEHHEIr0 MPOEKTUPOBAHUS, METOJ| MepeHoca
CEKYIIIEH TITIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTopsl B npocTpancTse. Onepanuu Haj BEKTopaMu. BEKTOpHOE yMHOKEHHE
BEKTOpOB. (CBOMCTBa BEKTOPHOIO yMHOXeHudA. I[IpsMmoyrospHas cucrema
KoOpJIMHaT B mnpocTpaHcTBe. KoopaumHaTel BekTopa. Pa3znoskeHue BeKTopa IO
6a3ucy. KoopanHaTHO-BEKTOPHBII METOJ IPHU PELICHUH T€OMETPUUECKUX 3aau.

JIBUKeHHsI B IPOCTPAHCTBE

JIBwxenus mpoctpanHcTBa. OtoOpakeHus. JIBUKEHUS W PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapauiebHBIA TEepPEeHocC,
LHEHTpaJIbHAsl CUMMETPHS, 3€pKajbHas CUMMETPHs, MOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nmogodus. [Ipsmas u chepa Diinepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(OpPMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYaIOIIErocsi Kak akKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIECTBA, IPECTABICHNE O MATEMaTHUECKHIX
OCHOBaX (DYHKIIMOHMpPOBAHUS pA3JIUYHBIX CTPYKTYp, SBICHUN, MPOIEAYP
IpaXJIaHCKOTO  oOmiectBa  (BBIOOPBI, ONPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPaXKJTAHCKON HUEHTUYHOCTU, YBAKECHHS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJIOTusAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U CSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYyIIIETO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pa3fInyHbIX BUIOB UCKYCCTBA;

5) pusnueckoe BocIUTAHME:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAaHUSA B
MHTEpecax 310pOBOro 1 0€30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JI0POBbIO (3I0POBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3ndecKas aKTUBHOCTH), (U3NUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOJIOOUs, HHTEpPEC K
paznmuyHbiM  cpepaM  MPOPECCUOHAIBHOMW  ACSATENBHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnr W Ppeann3oBBIBATH COOCTBEHHBIC JKU3HEHHBIE TIUIAHBI,



FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTU4yeckoMy  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 Ha TPOTSHKEHWU BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUHU TPAKTUUECKUX 3aJ1au MaTeMaTHIECKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa IKOJOTUUECKUX MPo0JIeM, OpUeHTAITUS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY’)Karoliel cpenbl, IJIAHUPOBAHUE IIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJISl OKPY>KAIOIEH Cpeibl;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOILIECTBEHHOMN MPAKTUKK, TOHUMaHUE MaTeMaTUYECKON
HayKH Kak cepbl 4eJTOBEUECKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAUMMOCTH
JUUIS. Pa3BUTHUSI LIMBUJIM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJbTYpPOH KaK CpPEJCTBOM IMO3HAHUSI MUPA, TOTOBHOCTh OCYIIIECTBIISITH IPOEKTHYIO
1 UCCJIEA0BATENIbCKYIO AEATCIBHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

Bba3oBble jioruvyeckue geiicTBus:

BBISIBJIAIT M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTEeMaTHUYECKHX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TOHATHH, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiIacCU(pUKALIUH,
OCHOBaHUS JJ1s1 0000IEHHS U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIIpUHUMATh,  (opMylIupoBaTh U  MOPEOOpPA3OBBIBATh  CYXKICHHUS:
YTBEPAMUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIITH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IIPOTUBOPEUHSI
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEPXKIEHUSX, MpEeAsaraTb KpUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHIA;

JienaTb BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBaTh apPIyMEHTALNUIO, IPUBOIUTH IPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapHaHTOB PELIEHUs, BHIOMpPATh HauOoJIee MOAXOASIIUN C yUETOM CaMOCTOSATEIBHO
BBIJICIICHHBIX KPUTEPUEB).



ba3oBble ucciaenoBarebCcKue 1eCTBUA:

HCIOJIb30BaTh BOIIPOCHI KaK MCCIEI0BATEIbCKUNA HHCTPYMEHT TMO3HAHUA,
dbopMyIUpoOBaTh  BOMPOCHl,  (DUKCHUPYIOIIME  MPOTHUBOpEUYHe,  IpolJeMy,
YCTaHABJIMBAaTh UCKOMOE W JaHHOE, (OPMUPOBATH TUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UINIO, MHCHHUE;

MIPOBOJIUTh CAMOCTOSITEJIBHO CIJIAHUPOBAHHBIM IKCIIEPUMEHT, UCCIICAOBAHUE
110 YCTAHOBJICHHIO OCOOCHHOCTEM MaTeMaTHYECKOro 00ObEKTa, SIBJICHUS, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OObEKTaMHU, SBJICHUSMHU, POLECCAMU;

CaMOCTOATENLHO (OPMYIHPOBATH OOOOIICHUS W BBIBOJBI MO PE3yJIbTaTaM
MPOBEAEHHOTO  HAOJIONICHMS, HCCJIEJOBaHUS, OLICHUBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE TIPOIECcCa, a TaKXKE BBIIBUTAThH
MPENOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaumeii:

BBIABIIATE AchUIMTHI MHPOpMAIUHU, JaHHBIX, HEOOXOIUMBIX JJI1 OTBETA Ha
BOIIPOC U JIJIS PEIICHUS 3a]1a4u;

BBIOMpaTh MH(POPMAINIO U3 UCTOYHHKOB Pa3JIMUHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATH U UHTEPIIPETUPOBATH HHPOPMALINIO PA3TUYHBIX BUJIOB U (hOpM
MPEICTABJICHUS;

CTPYKTYpHUpOBaTh WH(OpPMAIHIO, MPEJACTABISAT, €€ B Pa3luyHbIX (dopmax,
WJUTFOCTPUPOBATh IpaduuecKH;

OIICHUBATH HaAEKHOCTD uHpopManmn (0} CaMOCTOSITEIILHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIHPUHUMATh U (OPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUAMHU U
LEJSIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaTh IOSCHEHHS IO XOJIy pEUIeHUs 3aJayu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3blBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIAThL CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIECI0BAaHMS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3ajaay
NpEe3eHTALUK U OCOOEHHOCTEN ayIuTOPUH.



PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA

Camoopranusanus:

COCTaBJISITh ILJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUpATh CIIOCOO pelIeHus C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOM WH(MOpPMAITHH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedIeKCMH KakK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYECKOM 3a4a4u;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUU 3aJ]1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa IEIU U YCIOBUIM, OOBSICHATh MPUUUHBI
JIOCTHKEHUSI WIIM HEJIOCTHKEHUS! PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JIaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBmecTHasI 1eATEJIBHOCTD:

MOHMMATh M KCHOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATbHOU
paboThl MpU pelIeHWd YYEOHBIX 3a7ady, MPUHUMATH I1I€JIb COBMECTHOM
JeSATEeIbHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BU/IBI pabOT, I0rOBapUBATHCS, 00CYKIATh MPOIECC U Pe3yJIbTaT paboThl, 00001IATH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpyNmnoBbIX (opMax palboThl (00CyXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHINOJIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOM JEUCTBUS C APYTUMHU YJIE€HAMH KOMaH/bl, OLICHUBATh KAYECTBO CBOETO BKJIA/a
B OOmUHA TPOAYKT TO KpUTEPUSIM, COHOPMYITHUPOBAHHBIM yYaCTHUKAMU
B3aMOJIENCTBHS.

HPEIMETHBIE PE3YJIBTATDBI

K konity 11 kiaacca oOyvaromuiicss HayduTCs:

e CBOOOJHO ONEPUPOBATh MOHSTHUSIMH, CBSA3AHHBIMH C LUJIMHAPUYECKOMH,
KOHMYECKON U CepudYecKOd TMOBEPXHOCTIMHU, OOBSICHATH CIIOCOOBI
MOJTYYEHUS;

e OIEPUPOBATH MOHATHUIMU, CBSI3aHHBIMU C TEJIaMU BpAICHUS: HUIUHIPOM,
KOHYCOM, c(epoii U 1mapowm;

e pacno3HaBaTh Teda BpaumleHus (UMIUHAP, KOHYC, cepa W 1ap) u
OOBSICHATH CIIOCOOBI MOY4YESHHS TEJ BpaLCHMUS,;

e KJacCU(UIMPOBATH B3aUMHOE PACIOJIOKEHUE CHEPHI U MIIOCKOCTH;



BBIYUCIISATh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJl BpalllCHHUS,
r€OMETPUYECKUX Tell C TPUMEHEHUEM (HOpMYyIT;

CBOOOJHO OIEPUPOBATH MOHATHSIMH, CBI3aHHBIMA C KOMOWHAIIMSIMU TEI
BpalieH!us 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
OMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAILICHHUS;

BBIYUCIISITh COOTHOIIEHUSI MEKTY TUJIOMIA/ISIMU MOBEPXHOCTENH U 00bEMaMuU
IIOJOOHBIX TEN;

N300pakaTh M3y4aemble (UTYPBI, BBHINOJHATH (BBIHOCHBIE) TIJIOCKUE
YEepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTh CEYEHUS TEJl BPAILICHHUS;

U3BJIEKATh, WHTEPIPETUPOBATH U MPeoOpa3oBbIBATH HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypax, MPEJCTABICHHYIO Ha
yepTekKax U pUCYHKaXx;

CBOOOJTHO OTNIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSATH OIEpPAllUH HAJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT;
peliaTh TEOMETPUUECKUE 3a/1a4l Ha BEIYMCIICHUE YIJIOB MEKTy PSIMBIMU U
IJIOCKOCTSIMH, BBIYMCIICHUE PACCTOSTHUNA OT TOYKHU JI0 INIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOIO METO/1A MPU PELICHUU;
CBOOOJIHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWXKCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOTHATh M300paXK€HUsT MHOTOTPAHHUKOB UM TeJ BpaAIllCHUS MpU
MapajyIeJIbHOM  TIEPEHOCE, LEHTPAJIbHOM CUMMETPUHU, 3€pPKaJIbHOU
CUMMETPHH, TIPU TTIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILCHUS: CEUCHUS LMIMHIIPA
(mapayuienbHO U MEPHEHIUKYISPHO OCH), CEUCHUsI KOHYca (MapaliiebHbIe
OCHOBAHUIO U POXOJSIINE YEPE3 BEPILINHY), CEUCHUS 1Iapa;
UCIIOJIB30BaTh METOJAbl TOCTPOCHHSI CEUEHW: METOA CIEA0B, METO]
BHYTPEHHETO IIPOEKTUPOBAHUSI, METO/I IEPEHOCA CEKYIIEH MIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPIKIACHUS;

MPUMEHSThL TeoMeTpudeckre (AKThl ISl PEUICHUS CTEPEOMETPUUYECKUX
3a/1a4, MTPEANOJIarallinuX HECKOJIbKO IIaroB PEIIeHUsl, €CIH YCIOBUS
IIPUMCHEHHUS 3/I1aHbI B SIBHOM 1 HESIBHOH (hopme;

pemarh 3aJa4d Ha JOKa3aTeIbCTBO MAaTEMATHYECKUX OTHOIICHUN W
HaX0XXJICHUE T€OMETPUUECKUX BEITUYUH;

MPUMEHSTh MPOTPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIC
CUCTEMBI [IPU PEIICHUU CTEPEOMETPUUYECKUX 3a/1ay;



IIPUMEHSITH ITOJyYCHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAIIM3UPOBATH
U OLECHUBATh pEaJbHbIE CUTyallUH, MPUMEHATH HU3YyUYECHHBIC MOHSITHSA,
TEOPEMBI, CBOMCTBA B IMPOLECCE IMIOMCKA PEIICHUS MaTEeMaTHYECKU
chOpMYIUPOBAHHONW TPOOJIEMBI, MOJCIHPOBATh PEATBHBIC CUTyaIllud Ha
A3bIKE T€OMETPHUH, UCCIEA0BATH MOCTPOCHHBIE MOJIENIA C UCIIOJIb30BAHUEM
r€OMETPUYECKUX TIOHSATUM U TeOopeM, anmapara aiaredpbl, pemarhb
MPAKTUYECKUE 3a7auM, CBS3aHHBIE C HAXOXKIACHUEM T'€OMETPUUYECKHUX
BEJINYMH;

UMETh TpEACTaBICHUSI 00 OCHOBHBIX A3Tamax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTA Pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC

HaumenoBanue
pa3jaesioB U TeM
MPOrpamMMbI

Ne
n/n

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

JyekTpoHHbIE (IU(PPOBBIE)
o0pa3oBaTe/ibHbIE PeCYPChI

AHanutnueckas
reoMeTpus

15

IToBTOpEHME,
0000111eHHE U
CHCTEeMaTH3aIus
3HAHHUH

15

O0BéM
MHOTOTPaHHHKA

17

4 Tena Bpamenus

24

IImomann
MTOBEPXHOCTU U
00BEMBI KPYTIIBIX
Ten

6 JIBYOKeHUS

[ToBTOpEHME,
000011IeHHE U
CHCTEMAaTHU3alHs
3HAaHUH

17

OBIIEE KOJIMYECTBO
YACOB I1O0
I[TPOTPAMME

102







HOYPOYHOE IINTAHUPOBAHHUE
11 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
U3ydeHust

JJIeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypchl

[ToBTOpEHHE TEMBI
"Koopaunatel BeKTOpa Ha
IJIOCKOCTH U B
npocTtpaHcTae”

[ToBTOpEHME TEMBI
"CkansipHoe
IIPOU3BENIEHUE BEKTOPOB"

[ToBTOpEHME TEMBI
"Beruncnenue yria
MEXly BEKTOpaMu B
npocTpaHcTae”

IToBTOpEHME TEMBI
"VpaBHEHHE TPSAMOH,
IIPOXOAIIEH Uepes3 ABe
TOYKH"

YpaBHEHUE IOCKOCTH,
HOpMaJIb, ypaBHEHUE
IJIOCKOCTH B OTPE3Kax




YpaBHEHHUE IIOCKOCTH,
HOpMaJib, ypaBHEHHE
IUIOCKOCTH B OTPE3Kax

BekropHoe
MIPOU3BEICHUE

JInneliHbIe HEpAaBEHCTBA,
JUHENHHOE
IIPOrPaMMUPOBAHUE

JInneliHbIe HEpAaBEHCTBA,
JIMHEHHOE
IIpOrpaMMHUpPOBaHUE

10

AHaMTUYECKHE METObI
pacdéra yria Mexay
MpsSAMBIMHA B
MHOTI'OIrpaHHUKax

11

AHaMTUYECKHE METObI
pacdéra yria MexmIy
MIJIOCKOCTSIMU B
MHOTI'OI'paHHUKaXx

12

®opmyra pacCTOSHUS OT
TOYKH JI0 TJIOCKOCTHU B
KOOpAMHATaxX




13

Haxoxnenue paccrossHuin
OT TOYKH JI0 IJIOCKOCTHU B
Kyoe

14

Haxoxnenue paccrossHuin
OT TOYKH JIO IJIOCKOCTH B
MPaBWIBHON IUPaAMHUJIE

15

KonTponbhas padota
" AHanmuTHYEeCKas
reomerpust"”

16

Ceuenuns
MHOT'OTPaHHUKOB:
CTaHJapTHBIC
MHOTOT'PaHHUKHU

17

Ceuenns
MHOTOTPaHHUKOB: METOJ]
CJIENOB

18

Ceuenns
MHOTOTPaHHUKOB:
CTaHJapTHbIE MIJIOCKOCTH,
MepeCceueHUs MPSIMBIX U
MJIOCKOCTEeM




19

[TapamiensHble TpsIMbIE U
IJIOCKOCTH:
napasuieJbHble CEUeHUS

20

[TapayuienpHble psAMbIE U
IJIOCKOCTH: PacU€T
OTHOLLEHUN

21

[TapayienpHble psAMbIE U
IUIOCKOCTH: YIJIbI MEXIY
CKpCIIUMBAOIINUMHUCA
IPSMBIMU

22

IlepnenaukynspHbie
MPSAMBIE U TNIOCKOCTH:
CTaHJapTHbIE Napbl
NEPHEHANKYIIAPHBIX
IIJIOCKOCTEM U NMPSAMBIX,
CUMMETpUU
MHOT'OI'PAaHHUKOB

23

[TepnienuKyIApHBIE
IpsSIMbIE U TNIOCKOCTH:
TEeopeMa o Tpex
nepreHIuKyIspax

24

[TepnienuKyIApHBIE
IPSIMBIE U TNIOCKOCTH:
BBIYUCIICHUS JUIUH B
MHOTOT'paHHHKaX




25

[ToBTOpEHUE: MIOIa TN
MHOTOYTOJIbHUKOB,
(bOpMyIIBI TS TUTOIIATICH,
COO00paxeHus Moa00us

26

IToBTOpEHue: mIonanu
MHOTOYTOJIbHUKOB,
bopMyIIBI TS TUIOIIA/ICH,
COOOpakeHHS TI0100US

27

IToBTOpEHME: TUIOIIAAN
MHOT'OYT'OJIbHUKOB,
(bopMyIIBI TS TUTOIIA/IECH,
COOOpakeHHSs TT0100MS

28

IInomanu ceueHmit
MHOTOTPaHHUKOB:
TJTOIIAAN TOBEPXHOCTEN,
pa3pe3aHus Ha YacTH,
COOOpaKeHHS TI0T00US




29

IImomaau ceuenunit
MHOTOT'PaHHUKOB:
TIJIOIIATU TTIOBEPXHOCTEH,
pa3pe3aHus Ha 4acTu,
CO00paxKeHus Moa00us

30

KonTponbhas padota
"IToBTOpEHue:
MHOTOTPaHHHUKH, CEUCHHS
MHOTOTPaHHUKOB"

31

O0BéM Tena. O0bEM
PSIMOYTOJIBHOTO
napajuresieumne/a

32

3anaun 06 yABOCHUU
Ky0a, 0 KBajparype Kyo0a;
O TPHUCEKIIUH yTia

33

Crepeomerpuueckue
3aJauu, CBSI3aHHBIE C
00BEMOM
PSIMOYTOJIEHOTO
napaJuleenuneaa

34

[Tpuknanueie 3a1a4w,
CBSI3aHHBIE C
BBIUHCIIEHHEM 00BEMa
PSIMOYTOJIBHOTO
napasuiesieune/a




35

O0BEM ITPSAMON ITPU3MBI

36

Crepeomerpuueckue
3aJla4i, CBA3aHHBIE C
BbIUUCIIEHEM 00BEMOB
IIPSAMOM TIPU3MBI

37

[Ipuknagneie 3agauu,
CBsI3aHHbIE C 00BEMOM
IIPSIMOM TIPU3MBI

38

Boruncnenue 00bEM0B
TEJI C TIOMOIIBIO
OIIPEEIEHHOTO
uHTerpana. O0bEM
HaAKJIOHHOM NMPHU3MBbI

39

Boruncnenue 00bEM0B
TeJI C IOMOIIBIO
OIIPEIEIEHHOTO
uHTerpana. O0bEM
HpaMUIBI

40

®opmyna 06bEéMa
nupamupl. OTHOIICHNE
00BEMOB MUpPaMUS C
O0IIUM YTIIOM




41

dopmyna 00bEéMa
nupamuibl. OTHOIICHUE
00BEMOB TTHPAMH]T C
00IIUM yTIIOM

42

Crepeomerpuueckue
3a/1a4M, CBSI3aHHBIC C
00bEMaMy HaKJIOHHON
HPU3MBI

43

Crepeomerpuueckue
3aJja4uMl, CBSI3aHHBIE C
00bEMaMU TUPAMU/IBI

44

IIpukiagaele 3aqa4u 110
teme "OOBEMEI TE",
CBsI3aHHbBIE C 00BEMOM
HAaKJIOHHOM MPU3MBI

45

[Tpuknagneie 3a1a4u 10O
teme "OOBEMEI TET",
CBSI3aHHBIE C 00BEMOM
MTAPaMUJIBI

46

[Tpumenenue o0BEMOB.
Beruncnenve pacctosiHus
JI0 MIJIOCKOCTH

47

KonTponbsHas padoTa
"O6BEM MHOTOTrpaHHUKA"




48

[unuHapuyeckas
MIOBEPXHOCTb,
obOpasyromue
HUJIUHIPUYECKOU
MIOBEPXHOCTHU

49

HMumuuap. [psamon
KpyTroBOW LIMJIUHJIP.
[Tnomanpe noBepxHocTH
LUIMHIpa

50

Konnugeckas
MTOBEPXHOCTb,
o0pa3yrolne KOHUYeCKon
noBepxHocTu. Konyc

51

Ceuenue koHyca
IJIOCKOCTBIO,
MapasuieIbHOM MIIOCKOCTH
OCHOBaHUsA

52

VY ceu€HHBbI KOHYC.
N306paxeHre KOHyCOB U
YCEUYEHHBIX KOHYCOB

53

[Tnomans 0OKOBOM
MOBEPXHOCTH U MOJTHON
MOBEPXHOCTH KOHYCa

54

ITnomans OOKOBOM
MOBEPXHOCTH U MOJHOU
MOBEPXHOCTU KOHYCa




55

Crepeomerpuueckue
3a/layy Ha
JI0Ka3aTesIbCTBO U
BBIYHCIICHUE,
IMOCTPOEHUEM CEUCHUH
LUIMHApPA, KOHYyca

56

Crepeomerpuueckue
3a7auM Ha
JI0Ka3aTeIbCTBO U
BBIYHCIICHUE,
HOCTPOCHHEM CEYCHUI
IIJIMH]PA, KOHyCa

57

[Ipuknagneie 3a1auu,
CBSI3aHHBIE C [IUIUHIPOM

58

HpI/IKJ'IaI[HBIe 3aaa4u,
CBA3aHHBIC C TUIIMHAPOM

59

Cdepa u map

60

[Tepeceuenue chepsl u
1apa ¢ MIOCKOCTBIO.
Kacanue mapa u chepst
MIOCKOCTHIO. Bua n
n300paXkeHue mapa




61

[Tepeceuenue cdepsl u
11apa ¢ MIOCKOCTBIO.
Kacanue mapa u cdepst
IIJIOCKOCTBI0. Bu n
n300paxxeHue 1mapa

62

YpaBHenue chepsl.
[Tnomane chepsl u eé
yacreu

63

Cummetpus cepsl u
nrapa

64

Crepeomerpuueckue
3a/layu Ha
JI0Ka3aTeNbCTBO U
BBIYKCIIEHUE, CBSI3aHHBIE
co cepoit u mapom,
MMOCTPOEHUEM MX CEUECHHI
IIJIOCKOCTBIO

65

CrepeomeTpuieckue
3a7a9u Ha
JI0Ka3aTeIbCTBO
BBIYHMCIICHHUC, CBA3aHHBIC
co cepoit u mapom,
MOCTPOCHUEM UX CEUCHH
IUIOCKOCTBIO

66

[Ipuknagneie 3a1auu,
CBsI3aHHBIE CO cpepoii U
1apomM




67

[ToBTOpEHME:
OKPYXKHOCTb Ha
MJIOCKOCTH, BBIYHCIICHUS
B OKPYXHOCTH,
CTaHJapTHBIC TTOI00US

68

Paznuunbie koMOUHAIIUU
TEJ BpalllCHHUS U
MHOTOI'PAaHHUKOB

69

3agaun o teme "Tena u
MOBEPXHOCTHU BpalieHus"

70

3agaun o teme "Tena u
MOBEPXHOCTHU BpaleHus"

71

KonrponsHas pabora
"Tena u TOBEPXHOCTHU
BpanieHus"

72

O06BEM nuIMHIpA.
Teopema 06 06bEMe
IPSMOTO IIAJIHHAPA




73

Brrunciaenue o0EMOB
TEJ C IIOMOIIBIO
OIPEICNIEHHOTO
uHrerpana. OobpEm
KOHYCa

74

[Lnomaau OOKOBOI U
MOJIHOM ITOBEPXHOCTH
KOHYycCa

75

CrepeomMerpuueckue
3aJ1auu, CBS3aHHBIE C
BBIUKCIICHHEM 00bEMOB
WIMH]IpA, KOHYyca

76

[Tpuknanueie 3a1a4u 10
teMme "OO0BEMBI U
TUIOMIA/IA TOBEPXHOCTEH

n

TCII

77

O0BEM mapa 1 mapoBoro
cektopa. Teopema 00
o0wéme mapa. [Tnomane
cdepsl.
CrepeomeTpuyeckme
3a/1a4u, CBA3aHHBIE C
BBIYHCIIEHHEM 00BLEMOB
1rapa, IrapoBoro
CErMEHTA U IapOBOTO
CeKTopa




78

[TpuknamHbIe 3a1a4H 110
teMme "OO0BEMEI Ten",
CBSI3aHHBIC C 00BEMOM
nrapa ¥ Iiomaibio
cdepsl. CooTHOIICHUS
MEXy TUTOIIAISIMHI
MOBEPXHOCTEH U
00BpEMaMU ITOTOOHBIX TENI

79

[TomoOHbIE TENa B
MIPOCTPAHCTBE.
N3menenune o0béMa mpu
moxoouu.
CrepeomMerpuueckue
3a/1auu, CBA3aHHBIE C
BBIYHCIICHHEM 00BEMOB
TEeJI ¥ IUTOIAAeH
IIOBEPXHOCTEN

80

KonrponbHas padora
"[1nomaay noBEpXHOCTH
U 00BbEMBI KPYTIIBIX TE"




81

JIBYDKEHUS IPOCTPAHCTBA.
OTobOpaxkeHusl.
JIBYDKEHUS U PABEHCTBO
¢uryp. OGmmue cBoiicTBa
JIBIDKCHUN

82

Bunsl nBmkennii:
NapaJuIeIbHBIN MIEPEHOC,
LEHTPAJIbHASI CUMMETPUS,
3epKajbHasi CHMMETPHS,
MIOBOPOT BOKPYT MPSIMOI

83

[TpeobpazoBanus
nono6us. [psmas u
cdepa Ditnepa

84

['eomeTpuueckue 3amaun
Ha [IPUMEHEHNE
JBUOKEHUS

85

KonTponbhas pabota
"BekTopsl B
npocTpaHcTee"




86

Ob6o06maroree
noBTropenue 11 nousTuit
U METOJIOB Kypca
reometpun 10-11
KJIACCOB, CUCTEMAaTU3aIHs
3HAHUM:
"[TapamiensHOCTh
IIPSMBIX U IIJIOCKOCTEMN B
npocTtpaHcTae”

87

Oo6ob61aroee
nostopenue 11 nonaruit
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3AIHs
3HaHUM: "BekTopsl B
npocTpaHcTae”

88

Ob6o06maroree
noBTopenue 11 nouaruii
1 METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTU3aIHs
3HaHUi: "BekTopsl B
npocTpaHcTee"




89

O0o0maroree
nosropenue 11 nonaruit
U METOJIOB Kypca
reometpun 10-11
KJIACCOB, CUCTEMATHU3ALIH
3HaHui: "O0beM
MHOTOTrpaHHHKaA"

90

Oo6ob61maroee
noBTopenue 11 mousTuii
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATU3AIIH
3HaHui: "O0bemM
MHOTOTpaHHHKaA"

91

Ob6o06maroree
noBTopeHue 11 nouaruii
1 METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3AIIHs
sHauui: "Tlnomann
MMOBEPXHOCTU U 00BEMBI
KpyTJbIX Ten"




92

O0o0maroree
nosropenue 11 nonaruit
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATHU3ALHs
3Hanuit: "[lnomanu
MOBEPXHOCTU U 00BEMBI
KpyTJbIx Ten"
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HToroBasi KOHTpOJIbHAS
pabora

94

Nrtorosas KOHTpOJIbHAS
pabora

95

[ToBTOpeHue, 006001IeHNE
Hn cucreMaru3sanus
3HAHUHI

96

Hcropus passurus
CTEpEOMETPUH KaK HAYKH
U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMIBIOTEPHBIX
TEXHOJIOTHH
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Uctopus pazsutus
CTEPEOMETPUH KaK HAYKU
1 €€ poJib B Pa3BUTUU
COBPEMEHHBIX
VHXCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJOTHI

98

Uctopus pazButus
CTEPEOMETPUH KAK HAYKH
U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
VWHKCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJOTrui

99

Hcropus pa3Butus
CTEepEOMETPUH KaK HayKu
U €€ poJIb B Pa3BUTUHU
COBPEMEHHBIX
WH)XECHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI

100

Hcropus pa3Butus
CTEPEOMETPUHU KaK HAyKH
U €€ poJb B pa3BUTHHU
COBPEMEHHBIX
I/IH)KeHepHI)IX nu
KOMIThIOTEPHBIX
TEXHOJIOTH
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Uctopus pazsutus
CTEPEOMETPUH KaK HAYKU
1 €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
VHXCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJOTHI

102

Uctopus pazButus
CTEPEOMETPUH KAK HAYKH
U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
VWHKCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJOTrui

OBILIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME

102







IMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM OBPA30OBATEJIBHOM

IMPOI'PAMMBI
11 KJIACC
Kon . .
IIpoBepsiemble MpeaMeTHBbIE Pe3YIbTATHI OCBOEHHSI OCHOBHOI 00pa30BaTeIbHOIl MPOrpaMMBbI CPeHEro
MPOBEPSIEMOT0
poBep 001ero oopazoBaHus
pe3yJabTara
6 I'eomerpus
6.1 OnepupoBaTh MOHATHAMH: IMIIMHAPHYECKAs TOBEPXHOCTh, OOpa3yloIIue IHIUHIPHYECKOW MOBEPXHOCTH,
' WINH/P, KOHMYECKAs MOBEPXHOCTb, 00pa3yIOINe KOHUYECKOH TOBEPXHOCTH, KOHYC, cepudeckasi TOBEpXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (LUIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TEN BPALICHHS
6.4 KrnaccudumupoBars B3auMHOE pacmioiokeHHe cPepbl U TUIOCKOCTH
6.5 OnepupoBaTh NOHATUSMU: IIAPOBOI CETMEHT, OCHOBAaHUE CETMEHTA, BLICOTA CETMEHTA, IIIAPOBOM CJI0i, OCHOBaHUE
' IIapOBOTO CJI051, BBICOTA ILIAPOBOTO CJIOS, IIAPOBOM CEKTOP
6.6 Boraucniars 00bEMBI 1 TUTOIIAM TTOBEPXHOCTEH TEJ BpaIeHHsI, TEOMETPHUECKUX TEJI C MPUMEHEHHEM (HopMyIT
6.7 OnepupoBaTh MOHATHSIMA: MHOTOTPAHHUK, BIIMCAHHBIN B chepy M OMHMCAHHBIN OKOJIO Cephl, cepa, BIUCcaHHas
' B MHOTOTPAHHHK HJIM TEJIO BPAIICHHS
6.8 BbIYuCcnsThE COOTHOLIEHUS MEKY TUIOMIAISIMU MTOBEPXHOCTEH U 00hEMAMHU MOTO0HBIX TET
6.9 N300paxarh u3ydaembie (GUTYPHI OT PYKH U C IPUMEHEHUEM TIPOCTHIX YEPTEKHBIX HHCTPYMEHTOB
6.10 BrInonHATh (BBIHOCHBIC) TNIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYD: BUJ CBEPXY, COOKY, CHHU3Y;

CTPOUTH CCUHCHUS TCJI BPAIICHHUA




W3BnexkaTb, WHTEPHIPETUPOBATh U MpPeoOpa3oBbIBATh HMH(OPMAIMIO O MPOCTPAHCTBEHHBIX T€OMETPUYECKHX

6.11
durypax, mpeaCcTaBICHHYIO Ha YepTekKaX U PUCYHKAX
6.12 [TpuMeHsTh TeoMeTpUdecKre (aKThl AJIS PEIICHUS CTEPEOMETPUUYCCKUX 3a/ay, MPEIIOJIararolinX HECKOJIBKO
' [IaroB PEHICHHUS, €CJIH YCIIOBUS IPUMEHEHUS 33]]aHbl B IBHOH Gopme
6.13 OrnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE
6.14 BrITIONHATE TEHWCTBUS CIIOKEHUS BEKTOPOB, BRIYUTAHUS BEKTOPOB U YMHOKCHHS BEKTOPA Ha YHCIIO, OOBSICHSTH,
' KaKAMH CBOWCTBAMH OHH 00JIa1ar0T
6.15 [TpuMeHSTH TPaBUIIO TApAILICIICIUITE A IPH CII0KEHUU BEKTOPOB
OnepupoBaTh TOHSTHSIMH: JICKAPTOBBI KOOPJWHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYJb BEKTOpA, PABEHCTBO
6.16 BEKTOPOB, KOOPAMHATHI BEKTOPA, YT'OJI MEKYy BEKTOPaMH, CKAIIPHOE TIPOU3BEICHNE BEKTOPOB, KOJUTHHEAPHBIC U
KOMIUTAHAPHBIC BEKTOPHI
6.17 HaxomuTe cymMMy BEKTOPOB U TIPOM3BEICHHE BEKTOpa HA YHCIIO, YroJd MEXKIy BEKTOpaMH, CKaJISIPHOE
' MIPOM3BEICHUE, PACKIIAIBIBATH BEKTOP IO JIBYM HEKOJUTMHEAPHBIM BEKTOPAM
6.18 3anaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKaPTOBOM CUCTEME KOOpIUHAT
6.19 Pemath mpocreiinmme reoMeTpuIecKue 3a/1a9i Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOIa
6.20 Pemath 3a1aun Ha OKA3aTEIBCTBO MAaTEMATUYCCKUX OTHOMICHUH W HaXOXKJIEHUE TEOMETPUICCKUX BEIHMYUH 110
' o0pasiaM WiIn alropuTMam, MPUMEHSSI H3BECTHBIC METO/IbI IIPH PEIICHUH CTAHAPTHBIX MAaTEMATUYCCKUX 3a/1a4
6.21 [TpuMeHsTh MpoCTeine MporpaMMHBIE CPEICTBA U DIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI TIPU PEIICHUH
' CTEPEOMETPUYECKUX 3a/1a4
6.22 [TpuBOIUTE TIpUMEPHI MaTEMATHYECKUX 3aKOHOMEPHOCTEH B TPHPOJIC W KH3HH, PACIO3HABATH IMPOSIBICHUE

3aKOHOB T'€OMETPUHU B UCKYCCTBE




6.23

[IpuMeHATh NOJIyYeHHbIE 3HAHUS HAa NMPAKTUKE: aHAJIU3UPOBATH PEAIbHBIE CUTyallud U NPUMEHSTh U3yYEHHBIE
MOHSTHS B IIPOLIECcCe MOUCKA PEIICHNUS MaTeMaTUYeCKu cPOPMyYIUPOBAHHOM IPOOIEMBI, MOJEIINPOBATh peabHbIC
CUTyallUM Ha S3bIKE TI'€OMETPUHU, HUCCIENOBATH IOCTPOCHHBIE MOJEIU C HCIOJb30BAHUEM TI'€OMETPHUYECKUX
HNOHATUM M TEOpeM, amnmapara aiareOpbl, peuiarb MPAKTUYECKUE 3aJauyd, CBA3aHHBIE C HAXOXJACHHUEM
FEOMETPUUECKUX BEIMUUH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA



IHPOBEPSAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI CPEJHEI'O OBIIETO OBPA3OBAHUSA

Kox nposepsiemoro
TpedoOBaHUs

IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM Pe3yJbTaTaM OCBOEHHUsI OCHOBHOI 00pa30BaTeIbHOI
NMPoOrpaMMbl CpeiHero ooero o6pa3oBaHus

Bnagenne wmeTomamMu JIOKa3aTeNbCTB, AJITOPUTMAMHU PEIICHUS 3a1ad; yMEHHe (GOpMyJIUpPOBAaTh U
ONEpUPOBATh TMOHATUSAMHU: OIpeAeTieHHe, aKCuoMa, Teopema, CIEICTBUE, CBONCTBO, NPU3HAK,
JTIOKa3aTelIbCTBO, PAaBHOCHIbHBIC (DOPMYTUPOBKU; MPUMEHSTh HMX; yMeHUE (OpMYIUPOBATH OOpaTHOE U
MPOTUBOMNOJIOKHOE YTBEPKACHUE, NPUBOAUTH HNPUMEPHl M KOHTPOPHUMEPHI, HCIONb30BATh METO]
MaTeMaTUYeCKOW HHAYKIIMH; MPOBOJUTH OKa3aTelIbHbIC PACCYXKJEHHUS MPU PEIICHUU 3ajlay, OICHUBATh
JIOTUYECKYIO TIPABUIIBHOCTD PACCYXKACHUIN; YMEHUE ONEPUPOBATh NOHATUSMU: MHOKECTBO, TOAMHOKECTBO,
OTepallMy HaJl MHOXXECTBAMU;, YMEHHUE MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jijisi OMHCaHUs
pEeabHBIX MPOIECCOB U SIBJICHUN W MPHU PEIICHUU 3a7ad, B TOM YHCIe U3 JPYTrUX y4eOHBIX MPEIMETOB;
yMEHHE ONepUpOBaTh NOHATUSAMU: Tpad, CBSI3HBIN Ipad, 1epeBo, MUK, rpad Ha TUIOCKOCTH; YMEHHE 33]1aBaTh

M OIIMChIBATb rpaq)m pa3sInIHbIMU CHOCO6aMI/I; HCIIOJb30BaTh rpaq)m IIpU pCUICHUH 3aJ1a4




YMeHue onepupoBaTh MOHATHSAMH: HATypallbHOE YMCIIO, LI€JI0€ YHUCIO, CTENEeHb C IIeJIbIM IOKa3aTeleM,
KOpPEHb HaTypaJbHOM CTENEHM, CTENEHb C PAalMOHAJIBHBIM II0KA3aTEJIEM, CTENEHb C JIEHCTBUTEIILHBIM
MoKasaresem, JIorapugm 4uciia, CUHYC, KOCHHYC M TaHT€HC MPOU3BOJIBHOIO YMCIA, OCTATOK MO MOJIYIIIO,
palOHaIbHOE YHCJIO, HMPPALMOHAIBHOE YHUCIIO, MHOXKECTBA HATYypaJbHBIX, LEJbIX, PallMOHAIbHBIX,
JNEHUCTBUTENBHBIX YMCEN; YMEHHUE HCIOIb30BaTh MPU3HAKU JETUMOCTH, HAUMEHBIINA OOIIMI AeTUTeNb U
HauMeHbllee oOliee KpaTHoe, anroputMm EBKiuja mpu peleHud 3ajad; 3HAaKOMCTBO C Pa3IMYHBIMU
MO3UIIMOHHBIMU CHUCTEMAaMU CUUCIICHUS;, YMEHHUE BBITIOJIHATH BBHIYHMCICHHE 3HAYCHUH U MpeoOpa3zoBaHUs
BBIPQ)XEHUH CO CTENEHIMH U JIoTapu(MaMu, Mpeodpa3oBaHus JPOOHO-PAIIMOHATIFHBIX BRIPAKCHUN; yMEHHE
ONEpPUPOBATh TOHATUSAMHU: TIOCIEAOBATEIBHOCTh, apU(PMETHUecKas Mporpeccus, TIeoMeTpudecKas
mporpeccusi,  OECKOHEYHO  yObIBalollass  TeoMeTpudeckass  IMpOorpeccus;  yMEHHME  3aJaBaTh
M0CJIeI0BATEIbHOCTH, B TOM YHUCIIE C TIOMOIIBIO PEKYPPEHTHBIX (POPMYJI; YMEHHE ONEPUPOBATH OHATHIMMU:
KOMIUIEKCHOE YHCII0, CONPSKEHHBIE KOMIUIEKCHBIE YK CIIa, MOLYJIb M apr'yMEHT KOMILJIEKCHOTO yKcia, (opMa
3allUCH  KOMIUIEKCHBIX 4YHced (TeoMeTpuyeckas, TPUTOHOMETpUYecKas U anredpanyeckas); yMeTb
MIPOU3BOJIUTH apu(PMETHUECKHE AEUCTBUSI C KOMIUIEKCHBIMH YU CIIaMU; IPUBOAUTH IPUMEPHI UCIIOJIB30BaHUS
KOMIUIEKCHBIX 4YMCEJl; ONEpUPOBATh MOHATUAMHU: Marpuua 2x2 u 3X3, omnpeaenuTenb MaTpULbL,

FeOMeTpI/I'-IeCKI/Iﬁ CMBEICIT OITPEACTIUTEIA




YmMmenue OIICpHUPOBATh MNOHATUAMHU: PAOUOHAIBHBIC, HWPPAIUOHAIBHBIC, I1OKA3aTCJIbHBIC, CTCIICHHBLIC,
J'IOl"apI/I(l)MI/I‘leCKI/Ie, TPUTOHOMETPUYECCKHUEC YPABHCHUA W HECPABCHCTBA, X CUCTEMBI; YMCHHE OIICPHUPOBATH
IIOHATUAMHU: TOXKACCTBO, TOXKIACCTBCHHOC Hp606paSOBaHI/Ie, YpPaBHCHUC, HCPABCHCTBO, CUCTEMA ypaBHeHI/Iﬁ u
HCPaBCHCTB, PaBHOCHUJIBHOCTH ypaBHeHHﬁ, HEPABCHCTB U CUCTEM; YMCHHUC PEIIATh YPaBHCHU, HCPAaBCHCTBA
U CUCTCMBI C ITIOMOIIBIO PA3JIMYHBIX HpI/IéMOB; peliaTh YpaBHCHUSA, HCPABCHCTBA U CUCTCMBI C MApaMCTPOM;
MNPpUMCHATH YPABHCHUSA, HCPABCHCTBA, UX CHUCTEMbI Ui PCHICHUA MATCMATHYCCKUX 3ada4 MU 3a4a4 U3

pa3IMYHbIX 00JaCTe HAyKH U peasIbHOM JKU3HU




YMeHue oOnepupoBaTh MOHATHUSAMH: (QYHKIUSA, UYETHOCTh (DYHKIUH, MEPUOAUYHOCT (DYHKIHH,
OTPaHUYECHHOCTH (YHKIMH, MOHOTOHHOCTH (DYHKIHH, 3KCTpeMyM (GYHKIMH, HaHOOJbIIee U HaHMEHbIIEEe
3Ha4eHUs1 (QYHKIHUU HAa MPOMEXYTKE, HempepbhiBHAsA (DYHKIMS, aCUMITOTHI rpaduka (yHKIWHU, NepBas U
BTOpasi MPOM3BOAHAS (YHKIMH, T€OMETPUYECKUA M (DU3NYECKUI CMBICI MPOM3BOIHOM, MepBooOpasHasi,
OTpeNIeNIEHHBIA MHTErpall; yMEHHE HaXOAWTh AaCHUMOTOTHI Tpaduka (QYHKIUH; YMEHHE BBIYUCISATH
NPOM3BOAHBIE CYMMBI, TPOU3BEACHHS, YAaCTHOTO W KOMIIO3MLIMH (YHKIHMH, HAXOAWTh YpaBHEHUE
KacaTenbHON K Tpaduky (QyHKIUHM, YyMEHHE HAaXOIHWTH MPOW3BOAHBIC DJIEMEHTApHBIX (DYHKIMH; yMEHHE
UCIIOJIB30BATh MPOU3BOAHYIO JUISl HCCIIENOBAHUS (DYHKIMHA, HAXOIUTh HAaNOOJbIINE U HANMEHBIINE 3HAYCHUS
GbyHKIMH; CTPOUTH TpadUKM MHOTOWIEHOB C KCIIOJIb30BAaHMEM amlapara MaTeMaTHYeCKOTo aHaln3a;
IPUMEHSATH IPOU3BOIHYIO JJIsl HAXO0XK/IEHHUS HAWITy4IlIEero pelieHus B IPUKJIaIHbIX, B TOM YHCIIE COLIMAIbHO-
HSKOHOMHYECKUX M (PU3MYECKHX 3a/la4ax; HaXOIWTh TUIOMAAN B 00BEMBI (PUTYp C TOMOIIBIO MHTErpaa;

MNPUBOAUTH ITPUMCPBI MATCMATHUYCCKOI'0O MOJACINPOBAHHUA C IOMOLIBIO ):[I/I(I)(I)epeHI_II/IaJ'IBHHX ypaBHeHI/Iﬁ




YMeHue onepupoBaTh NOHATHAMHU: Tpaduk GyHKIuU, oOpaTtHas QyHKIHS, KOMITO3UIHS (HYHKIUN, TMHEHHAS
GbyHKIMS, KBagpaTHyHas (QYHKIMS, paldoHaIbHAs (QYHKIHMS, CTETICHHAs (QYHKIUS, TPUTOHOMETPHUUCCKHE
¢byHKIMM, OOpaTHBIE TPUTOHOMETpPHYECKHE (YHKIMH, TOKa3aTelbHas M Jorapupmuueckas (QyHKLIUH;
YyMEHHE CTPOUTh TpaduKH H3YYEHHBIX (YHKIMH, BBITIOJHATH NpeoOpa3oBaHus TpaduKoB (YHKIIHM,
MCTIOJIB30BATh rPaUKU ISl U3y4EHHSI IPOIIECCOB U 3aBHCUMOCTEH, TIPU PEIICHUH 33124 U3 IPYTHX yU4eOHBIX
OpeAMETOB W 33/a4 M3 peallbHOM JKM3HH; BBIpAXaTh (OpPMyJaMU 3aBUCHMOCTH MEXIy BEIMYUHAMU,
WCIIOJIB30BATh CBOMCTBA U rpaduKu QYHKIIHIA sl pelIeHUs] ypaBHEHU, HEPABEHCTB M 33/1a4 C TTapaMeTPaMu;

I/1306pa)KaTb Ha KOOpI[PIHB.THOﬁ IIJIOCKOCTH MHOXKCCTBA pCI_HeHI/Iﬁ ypaBHeHHfI, HCPABCHCTB U UX CUCTEM

YMeHue penath TEKCTOBBIC 3a7]aud Pa3HBIX TUIIOB (B TOM YHCIIE Ha MPOLIEHTHI, JOJIH U YaCTH, Ha JBM)KEHUE,
paboTy, CTOMMOCTh TOBApOB M YCJIYT, HAJIOTH, 3a/la4d U3 OOJACTH YIpPaBJICHUS JIMYHBIMU U CEMEWHBIMU
(buHaHCaAMM); COCTaBJATH BBIPAXKCHHs, YpaBHEHHS, HEPAaBEHCTBA M HMX CHUCTEMBI MO YCIOBHUIO 3aJayH,
HCCIIEIOBAaTh MOJyYEHHOE PELIeHHE U OLIEHUBATh MPaBIONOJ00HOCTb Pe3yIbTaTOB; YMEHHE MOJIEINPOBAThH
peanbHbIe CUTyallMU Ha 3bIKE MATEMATUKH; COCTABIIATH BBIPAXKEHHU S, yPABHEHHM S, HEPABEHCTBA U UX CUCTEMBI
[0 YCIOBHUIO 33/Jayd, HCCJIENOBaTh IIOCTPOCHHbIE MOJEIM C MCIOJIb30BAaHUEM aIrmapara aiureOpsl,

MHTEPIPETHPOBATH NOJTYUECHHBIA Pe3yIbTaT




YMeHue omepupoBaTh MOHSATHIAMU: cpenHee apudMeTHUecKoe, MeanaHa, HauOoJblllee UM HAMMEHBIIEe
3HAYEHUs, pa3Max, IUCIEpCHUsi, CTAaHJApTHOE OTKJIOHEHHE YHUCIOBOro Habopa; yMEHHE U3BIIEKATh,
MHTEPIPETHPOBATH HHPOPMAIUIO, TPEICTABICHHYIO B TAOJIMIIAX, HA qUarpaMMax, rpadukax, OTpakaronryro
CBOMCTBA peaibHBIX MPOLECCOB U SBJICHUI; IPEICTABIATh HHPOPMAIUIO C IIOMOIIBIO TaOIHI] U JHarpaMM;
UCCIIEIOBATh CTATUCTHUYECKUE JAaHHBIE, B TOM YHCJIE C IPUMEHEHUEM TpapuuecKuX METOAO0B U JIEKTPOHHBIX
CpencTB; rpaduyueckud HccieoBaTh COBMECTHBIE HAOINIOJIEHUS C TMOMOIIBI0 JUAarpaMM pacCeUBaHUS U

JIMHEWHOH perpeccuu




YMeHue onepupoBaTh MOHATUAMU: CIyYalHBIA OMBIT M CIy4ailHOE COOBITHE, BEPOATHOCThH CIIy4aifHOTO
COOBITHS; YMEHHE BBIYUCIIATh BEPOSATHOCTD C UCIOIb30BaHUEM IPa(pUUECKIX METO0B; IPUMEHATH (OPMYIIbI
CIIO)KEHUSI M YMHOXCHHSI BEpOSTHOCTEH, (OpPMyILy TMOJHOW BeposATHOCTH, Qopmyny bepnymm,
KOMOMHATOpHbIE (PAaKThl U (POPMYJIBI; OLIEHUBATh BEPOSITHOCTU PEabHBIX COOBITUI; YMEHHE ONEPHPOBATH
MOHATUSAMM: ClIy4allHasl BEJIMYMHA, PACIPENCICHUE BEPOATHOCTEN, MATEMATUYECKOE OKUJIAaHUE, TUCIIEPCUs
U CTaHJApTHOE OTKJIOHEHUE CIy4yalHOM BeJIMYMHBI, (PYHKIUM pacnpeaeaeHus U INIOTHOCTH paBHOMEPHOTO,
IIOKA3aTEIbHOTO W HOPMA@JIBHOIO DPACHpPENIEICHUM; YMEHHE MCIOJIb30BaTh CBOWCTBA HW3Y4YECHHBIX
pacripesielieHuil JUIsl pellieHus] 3ajad; 3HAaKOMCTBO C IOHATUSAMM: 3aKOH OOJBLIMX YHCEN, METOJIbI
BBIOOPOYHBIX HCCIIEIOBAaHMUN; YMEHHE TNPUBOIUTH IPUMEPHI TPOSIBICHHUS 3aKOHA OOJBIIMX YHCET B
IPUPOJHBIX M OOIIECTBEHHBIX SIBJICHUAX; YMEHHUE OINEPUPOBATh MOHATUSMH: COYETAaHHE, MEepPEeCTaHOBKA,
YHCIIO COYETAaHUM, YNCIIO NepecTaHOBOK; OMHOM HpI0OTOHA; yMeHue NpUMEHsATh KOMOMHATOPHBIE (DAKTHI U
pacCcyKIeHMs JUId pelIeHMs 3a/lad; OIEHWBAaThb BEPOSITHOCTU pEAIbHBIX COOBITHH; COCTaBIATH

BEPOSITHOCTHYIO MOJIEIb M HHTEPIPETUPOBATE NOJIYUEHHBIA PE3YyIbTaT




YMeHue onepupoBarh MOHATUAMU: TOUKA, IPAMas, INIOCKOCTb, IPOCTPAHCTBO, OTPE30K, JIy4, BEIMUMHA YIJIa,
IJIOCKUM YTOJI, ABYTPAHHBINA YroJ, TPEXI'PAaHHBIA YTroJl, CKPEUIMBAIOIIMECS MpsMbIE, MApajuIeIbHOCTh U
MIEPIEHIUKYJIIPHOCTD MPSAMBIX U IJIOCKOCTEH, YIOJl MEXY IPSIMbBIMH, YTOJ MEXAY IPSIMOHN U MJIOCKOCTBIO,
YTOJI MEXY IJIOCKOCTSIMH, PaCCTOSIHUE OT TOYKHU JI0 INTIOCKOCTH, PACCTOSTHUE MEXIY MPSAMBIMU, PACCTOSIHUE
MEX1Y IUIOCKOCTSMM;, YMEHHE MHCIIONb30BaTh IpPU PELICHUM 3a4ad H3ydyeHHble (aKTbl U TEOPEMBbI
IUTAHUMETPUH; YMEHHE OIICHHBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIET0 MHpPA; CTPOUTH MATeMaTUYECKUE

MOZCIIN C ITIOMOIIBIO TCOMETPHUICCKUX MOHATHH 1 BCJIMYHMH, pCIIAaTh CBA3aHHBIC C HUMU ITPAKTUYCCKUC 3a1a4U
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YMeHue omnepupoBaTh MOHATHAMH: IUIOUIAAs (GUTYphl, 00BEM (UTYpBI, MHOTOTPAHHUK, MHPaBUIbHBINA
MHOTOTPaHHHUK, CEYEHHE MHOTOIpaHHUKa, KyO, Mapaienenumes, Opu3sMa, nupamuaa, ¢urypa u
MOBEPXHOCTH BpaIlleHUs, HUIMHIP, KOHYC, map, chepa, Miomaas chepsl, II0Ma s MOBEPXHOCTH TUPAMUIBI,
MpU3MBI, KOHYyCa, IWIMHIApa, 00BEM Kyba, MPSIMOYTOJILHOTO Mapajulefienurena, MUPaMUJbl, MPHU3MBL,
LUJIMHAPA, KOHYyCa, apa, pa3BépTKa MOBEPXHOCTH, CEYEHUS KOHYCA U NUIMHAPA, apAJUICIbHbIE OCU HUIIU
OCHOBaHUIO, CEUYCHHUE 11apa, INIOCKOCTh, Kacaromiasicst cepsl, IINHIPA, KOHYCa; YMEHUE CTPOUTH CEUCHUE
MHOTOTpaHHHKA, H300pakaTh MHOTOTPAHHUKH, (PUTYPHI U TIOBEPXHOCTH BPAIICHUS, UX CEYCHHUS, B TOM YUCIIC
C MOMOIIIBIO 3JIEKTPOHHBIX CPEJICTB; YMEHHE TPUMEHSITh CBOMCTBA TEOMETPUUECKUX (DUTYDP, CAMOCTOSTEIILHO
(bopMyIHpOBaTh ONpEACTICHUS H3Y4aeMbIX (UTYp, BBIIBUTATH THIIOTE3bl O CBOWCTBAX M IPH3HAKaX
reoMeTpruecKux (Guryp, 000CHOBBIBATh WM ONPOBEPraTh MX; YMEHHE MPOBOAMUTH KiIacCUPHUKALHIO GUTYD

110 PA3JIMYHBIM IIPpHU3HAKAaM, BBINIOJIHATH H€06XOI[I/IMI>IG JOMOJIHUTCIIBHBIC ITIOCTPOCHUA
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YMeHue onepupoBaTh MOHATUSAMU: JBUKEHHE B MPOCTPAHCTBE, MapalljiesIbHBIN MEepeHOC, CUMMETpPUS Ha
IUIOCKOCTH M B TIPOCTPAHCTBE, IOBOPOT, MpeoOpazoBaHue TMOA00Us, MOAOOHBIE (GUTYPHI; yMEHHUE
pacrmo3HaBaTh paBHble U IM0A0OHBbIE (GUTYpBl, B TOM YHCIE B MPHUPOJIE, HCKYCCTBE, ApXUTEKTYpE;
KCIIO0JIb30BaTh F€OMETPUUECKHE OTHOIICHUS MPH PELICHUHU 3aJlay; HAXOJUTh N€OMETPUUYECKHE BEIMYHUHBI
(nmuHa, yro, miomaab, 006EM) MPH PEIIeHnH 3a1a4 U3 IPYTUX y4eOHBIX MTPEIMETOB U U3 pealbHOU KU3HH;
YMEHHUE BBIYUCIISITH TEOMETPUUYECKHE BETUUYMHBI (JUTHMHA, YTOJI, TUIONIab, 00BEM, IUIONIAb TOBEPXHOCTH),
UCIOJIB3YSl M3Y4YeHHbIE (HOPMYNBI U METOJbl, B TOM YHCIE: IUIOM[A/b MOBEPXHOCTH MUPAMUIbI, MPU3MBI,
KOHYCa, [IMJIMHJIPA, TUIOIMah cheprl; 00bEM Kyba, IPSIMOYTOIEHOTO IMapaJUICIICITHIICAA, TUPAMUJIBI, IIPU3MBI,

HWINHApPA, KOHYCa, IIapa; YMCHUC HAXOAUTh OTHOILICHUC 00BEMOB HO,Z[O6HI>IX (1)I/Il“yp

12

VYmenue ONCpHUPOBATH IMOHATHAMU: IMPAMOYTOJIbHAsA CHUCTEMa KOOPAWHAT, BCKTOP, KOOPAWHATHI TOYKH,
KOOpAWHATBI BEKTOpa, CyMMa BEKTOPOB, ITPOU3BCACHUC BEKTOPA HA YMUCJIO, PA3JIOKCHHUE BCKTOPaA 110 6a3Hcy,
CKaJIApHOC MPOU3BCACHUC, BCKTOPHOC MPOU3ZBCACHHUEC, YIoJl MCKAY BCEKTOpaMH; YMCHUC HCIIOJIbB30BATH
BCKTOpHLIﬁ n KOOpHHHaTHLIf/'I MCTOA JIA PCHICHUSA T'COMETPUUCCKHUX 3alad U 3aJad APYrux YHCGHBIX

MIPEAMETOB
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YMenue BbIOMpaTh MOAXOISANIMM METOJ Ul peUIeHHs 3aJaud; MOHMMaHUE 3HAYUMOCTH MAaT€MaTUKU B
W3YYCHHUH TIPUPOTHBIX U OOIIECTBEHHBIX MPOIECCOB U SABJICHUH; YMEHUE PACIIO3HABATH MTPOSBICHUE 3aKOHOB
MaTEMaTHKU B UCKYCCTBE, yMEHUE IPUBOIUTH IPUMEPHI MATEMAaTUYECKUX OTKPHITUN POCCUNCKON U MUPOBOM

MaTeMaTU4eCKOU HayKU




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D 110 MATEMATHUKE

Kon IIpoBepsieMblii 31€eMEHT COeP:KAHUSA
1 Yuciia v BEIYUCIEHUS
1.1 Harypanbnbie u nenbie yncna. [Ipu3sHaku AeIMMOCTH UEIbIX YUCEI
1.2 Panmonaneueie yncna. OObIKHOBEHHBIC U IECATUYHBIE IPOOH, MPOIIECHTHI, 0ECKOHEUHBIE TEPHUOIUIECKUE IPOOH
1.3 ApudmeTnueckuii KOpeHb HaTypaibHOU cTeneHu. JleiicTBUs ¢ apuMeTUUECKUMU KOPHSIMH HAaTypaJbHON CTETIEHU
1.4 Crenensb ¢ 11e7pIM TIOKa3zaresneM. CTereHb ¢ palroHaIbHBIM MToKa3zaTeseM. CBOHWCTBA CTETICHN
15 CuHycC, KOCHHYC U TAaHT€HC YHCIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTAaHTE€HC YHUCIOBOTO apryMeHTa
1.6 Jlorapudwm gucna. JlecaTnaHbie U HATYpaTbHBIC JTOTapU(OMBI
17 JeiicTBuTensHble yucia. ApudMeTHUeCKUe Omnepanuu ¢ ACHCTBUTETbHBIMU 4HclIaMu. [IpuOnmkEHHbIE BBIYHCICHUS,
MIpaBHJIa OKPYTIICHUS, PUKH/IKA U OIEHKA Pe3yJIbTaTa BEIYUCIICHUN
1.8 [TpeoOpa3oBanue BoIpaXKEHUH
1.9 KommiekcHbie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA




2.1

[{enble u IpOOHO-pallMOHAIbHBIE YPABHEHUS

2.2 HppanuonansHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHUS
24 [TokazaTenbHbIC U JOTapU(MHUUECKUE YPAaBHEHUS
2.5 L{enbie 1 POOHO-palIMOHATILHBIC HEPABCHCTBA
2.6 WppanmonanbHble HEpaBeHCTBA
2.7 [TokazaTenbHbIe U JTOrapruPMUIECKUEe HEPABEHCTBA
2.8 TpuronomeTrpuveckne HepaBEHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
211 Marpwuiia cucTeMbl JTMHEHHBIX YpaBHEeHUH. OnpeaennTenh MaTPUIIbI
3 OyHKIMH U TpaduKu
31 OyHK1us, cocoOsl 3aaanus pyHkiun. I'papuk pynkumun. Bzaumuo obpatusie pyHkunn. YETHbIE U HEUETHBIE (DYHKIINU.
' [Tepuoanueckue GyHKIUU
Ob6nactp ompeneneHus: U MHOXecTBO 3HadeHWd QyHKmuu. Hymn ¢yaxmum. TIpoMexyTKn 3HAKOMOCTOSIHCTBA.
3.2 [TpomMexyTKH MOHOTOHHOCTH (PYHKITMH. MakCUMyMBbl 1 MHHUMYMBI (pyHKIMu. Hanbonpiee 1 HanMeHbIIee 3HAUCHUE

(GYHKLINU Ha TPOMEKYTKE




CrenenHas GyHKIUS ¢ HATYpAJIbHBIM U LIEJIBIM Moka3aTeneM. EE cBoiicTBa u rpaduk. CBoiicTBa u rpaduk KOpHsS N-oi

3.3
CTETEeHH
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [TokazaTenpHas u torapudmudeckas QyHKIIMH, KX CBOWCTBA U IpaduKu
3.6 Touku pa3peiBa. AcuMnTOTH rpadukoB GyHKIKH. CBOMCTBA GYHKIINNA, HEITPEPHIBHBIX HA OTPE3KE
3.7 ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHUs TOCIEI0BATEILHOCTEN
3.8 Apudmerndeckast U reoMeTpuueckas nporpeccuu. opmyna ciI0XKHBIX TPOIEHTOB
4 Hauana matemaTnyeckoro aHaausa
4.1 [MpousBonnas Gpynkiuu. [Ipon3BoaHbIe 3IeMEHTAPHBIX (QYHKINN
42 [TpumeHeHne MPOU3BOTHOMN K HCCIe0BaHNI0 (PYHKIIUNA HAa MOHOTOHHOCTh U 9KCTpeMyMbl. HaxoxeHre HanOombIIero u
' HAMMEHBIIIETO 3HAYCeHUST PYHKIIUH Ha OTPE3KE
4.3 [TepBooOpaznas. MuTerpan
5 MHo>xecTBa 1 TIOTHKA
5.1 MHoxecTBO, oneparuu HajJ MHOKecTBaMH. [uarpammel Ditniepa — Benna
5.2 Jloruka
6 BeposiTHOCTD 1 CTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB




6.3 Komb6unaropuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHHKH
7.4 Tena v MOBEPXHOCTH BPALLECHUS
7.5 KoopauHatsl 1 BEKTOPBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHE






