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KJIACCOB C YY€TOM TpeOOBaHUI K pe3ybTaTaM OCBOCHUS IPOrpaMMBI CPEIHEr0 OOIIETro
o0pa3oBaHHs



1. [losicHuTEIbHAA 3aIMCKA

1.1. Pabouast mporpamma o reoMeTpuu (yriayOJieHHBI ypOBEHb) pa3paboTaHa B COOTBETCTBHH
¢ yuebnpiM mianoM ['BOY mkomer Ne575 Ilpumopckoro paitona Cankt-IletepOypra Ha ocHOBE
TpeboBanmii Kk pe3ynbraTaM OCBOCHHUS MPOTPaMMbI CPEIHEro o0I11ero 00pa3oBaHus, B COOTBETCTBUU C
denepanbHOl pabodeit mporpaMMon 1Mo yueOHOMY npeaMeTy «I eoMeTpus».

1.2. Teomerpus sBIsSETCS OJHUM M3 O0a30BBIX KYypCOB Ha YpPOBHE CPEAHETO OOIIEero
o0pa3oBaHus, Tak Kak 00OeCHeyrMBaeT BO3MOXHOCTb H3YyY€HHs IUCLHUIUIMH €CTECTBEHHO-HAyYHOMH
HalpaBJIEHHOCTH U MPEIMETOB I'yMaHUTAPHOIrO LHMKIA. Jlornyeckoe MeblluleHUE, (GOpMHUpPYEMOe MpU
M3YYEHUH YYalllUMUCS NOHSITHUMHBIX OCHOB T'€OMETPHUH, NPH JI0KA3ATEILCTBE TEOPEM M IOCTPOECHUU
LEMOYKH JIOTMUECKUX YTBEP)KACHUN INpPHU PEIICHHMM I'€OMETPUUYECKUX 3a7ay, YMEHUE BbIABUraTb U
OIPOBEPraTh T'MIIOTE3bI HEMIOCPEICTBEHHO MCIIONB3YIOTCS IIPU PELIEHNUH 3a/1a4 €CTECTBEHHO-HAYYHOIO
IIUKJIa, B YACTHOCTH (PU3NYECKUX 3a/a4.

Ilenp ocBoeHMsI mporpamMmbl yueOHOro Kypca «l'eomerpus» Ha YriayOJIEHHOM YpOBHE —
pa3BUTHE UHAUBUIYAJIBHBIX CIIOCOOHOCTEH ydalllMXCsl IPU U3YyYEHUU F€OMETPUH, KaK COCTaBJIAIONICH
npeaMeTHo  obmactu  «Marematuka W MHQOpPMAaTHKa» uepe3 oOecleYeHHe BO3MOXKHOCTH
npuoOpeTeHUs] M MCIOJIb30BaHUS Oojee TIyOOKMX TIEOMeTpUYEeCKMX 3HAHMH M JACHCTBHIA,
cneuu(PUYHBIX TEOMETPHH, M HEOOXOAMMBIX MJJIS YCHEIIHOro MHpO(ecCHOHATHLHOIO 00pa30oBaHMS,
CBSI3aHHOTO C MCIIOJIb30BAaHUEM MAaTEMaTHKH.

[TpropuTETHBIMH 33JauaMU Kypca T€OMETPUH Ha YrIIyOJEHHOM YPOBHE, PaCIIMPSIONIMMH U
YCUJIMBAIOIUMU Kypc 0a30BOTr0 YpPOBHS, SIBJISIOTCS:

- pacuMpeHHe TMpPeICTaBICHUS O TeOMETPHUH KaKk YacTH MHMPOBOH KyJIbTYpbl M (OpMHUpOBaHHE
OCO3HaHMsI B3aUMOCBSI3U T€OMETPUH C OKPY>KAIOLIUM MUDPOM;

- popMHpOBaHUE MPEJCTABICHHUS O MPOCTPAHCTBEHHBIX (PUTypax KakK O BAKHEUIIMX MAaTEeMaTHYECKUX
MOJIEIISIX, IMO3BOJIIOUIMX OIUCBHIBaTh M M3Y4aThb DPA3HbIC SIBICHUS OKPYXKAIOIIEro MHpa, 3HAHHE
NOHATUIHOTO amnmapara 1o pasaeny «CTepeoMeTpus» yueOHOTO Kypca TeOMEeTpHH;

- (hopMupoBaHHE YMEHHs BIaJeTh OCHOBHBIMHM IOHATUSAMH O IPOCTPAHCTBEHHBIX (PUIypax M HX
OCHOBHBIMHM CBOMCTBaMHM, 3HaHHE TeopeM, (popMysl W yMEHUE UX NMPUMEHATh, YMEHHS JTOKa3bIBATh
TEOpPEMbI U HaXOAUTh HECTaHIapPTHBIE CIIOCOOBI PELICHUS 3a/ay;

- (hopMupoBaHKE YMEHUS PACIIO3HABATH HAa YEPTEKAX, MOJIENAX U B PEaIbHOM MHpPE MHOTOTPAaHHUKU U
TeJla BPalleHUs, KOHCTPYHUPOBAaTh FEOMETPUUECKUE MOJEIIH;

- (opMupoBaHHE MOHMMAHHUS BO3MOXKHOCTH aKCHOMATHMYECKOT'O MOCTPOCHHMS MaTeMaTHYEeCKUX
TeopHii, GOpMUPOBaHNE TOHUMAHHUS POJIM AKCUOMATHKH MPH NTPOBEIAECHUHN PaCcCyXKIEHUI;

- (opMupoBaHUE yMEHUS BIAAETh METOJAMH JOKA3aTeNbCTB U ITOPUTMOB PELICHHS, YMEHUS HX
IPUMEHSATh, IPOBOIUTH JOKA3aTEIbHBIC PACCYKICHHS B XOJ€ PEIICHUS] CTEPEOMETPUUECKUX 3a1ad U
3aJa4 € MPAaKTHYECKUM COAep)KaHueM, (opMHUpOBaHME TPEACTABICHUS O HEOOXOJUMOCTH
JI0Ka3aTelabCTB IMpPU OOOCHOBAaHMM MAaTEMATUYECKUX YTBEPXKIEHUH M pOIM AKCHUOMAaTUKU B
IIPOBEJCHUH JI€YKTUBHBIX PACCYyXICHMUI;

- Pa3BUTHE M COBEPIIECHCTBOBAHHE HHTEIUIEKTYyaJbHBIX W TBOPUYECKHX CIIOCOOHOCTEH ydaluxcs,
NIO3HABATEJIbHON AaKTMBHOCTH, HCCIEI0OBATEIbCKUX YMEHUH, KPUTUYHOCTH MBIIUIEHUS, UHTEpeca K
U3y4EHHIO TEOMETPUH;

- (hopmupoBaHue (PyHKIIMOHAIBHOW I'PaMOTHOCTH, PEJIEBAHTHOM T€OMETPUU: YMEHHUS PACIO3HaBATh
IPOSIBIIEHUS] T€OMETPUYECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEAIbHBIX MKU3HEHHBIX
CUTyallUssX ¥ TPHd M3YyYCHUH JPYTUX YYEOHBIX TMPEIMETOB, TPOSIBICHHUS 3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, MOJEIMPOBAHUS PEAIbHBIX CHUTyallUH, HCCIENOBAaHUS IOCTPOEHHBIX MOJAEIEH,
MHTEPIIPETALMU [TOJIyUEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMHU COJIEP)KATEIbHBIMU JIMHUSAMHU ydueOHOro Kypca «l'eomerpusi» B 10—-11 kmaccax
saBisroTcs: «IIpsiMble M IUIOCKOCTM B HpOCTpaHCTBe», «MHororpanHukn», «Tema BpalieHus»,
«BeKTOpbI 1 KOOPAMHATHI B POCTPAHCTBEY, «J{BHIKEHUS B IPOCTPAHCTBEY.

CohopmynmupoBannoe B PI'OC COO TpeGoBaHHE «yMETh ONEPUPOBATH MOHATHAMUY,
peJIeBaHTHBIX TEOMETPUHU Ha yriayO0néHHOM ypoBHE oOydenus B 10—11 kmaccax, OTHOCHUTCS KO BCEM
COJIepKATENbHBIM JINHUSAM y4eOHOro Kypca, a (OpMHpPOBAHUE JOTMUYECKUX YMEHUH pacripenensercs
HE TOJBKO IO COJEpKaTeIbHBIM JIMHMUAM, HO M IO rogaM obOydeHus. ConepxaHue oOpa3zoBaHMA,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yjibTaraM ocBoeHus dDexepanpHOl pabodeld MPOrpaMMBl,
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pacrnpenenéHHBIM 10 ToJaM 00y4YeHHUs, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM,
IPUHIUIHAIBHBIM BOIIPOCAM YydalllMecss oOpallajiuch HEOJHOKPATHO, YTO IO3BOJIIET OPraHU30BaTh
OBJIQ/ICHUE TEOMETPHUECKUMHU MOHATUSAMH U HABBIKAMU IIOCIEAOBATENBbHO M TOCTYHATEIbHO, C
COOJIIOJIEHNEM TPUHLMIIA IPEEMCTBEHHOCTH, a HOBBIE 3HAHUSA BKIIOYaThb B OOLIYI0 CHCTEMY
TeOMETPUYECKUX TPEICTABICHUHM ydalluxcs, pacmmpss ©u yrayonsas e€, oOpasys NpodHbIe
MHOYECTBEHHBIE CBSI3H.

[lepexona K U3y4EHUIO T€OMETPUU Ha YTIyOJIEHHOM YPOBHE MO3BOJISET:
- co3marb ycnoBus g auddepeHumanuu  00y4eHHs, OCTPOEHHS  MHAMBUIYaJIbHBIX
00pa30BaTeNbHBIX MPOrpaMM, OOECHEYUTh YIiayONEHHOE M3ydEHHE T€OMETPUM KaK COCTaBJISIOILEH
yueOHoro npenmMeTa «MaremaTukay;
- TMOATOTOBUTh YyYalUXCs K MPOAODKEHHIO W3YyYEHMs] MaTeMaTHKU ¢ yd€ToM BbIOOpa Oyayiuei
npodeccuu, odbecneurnBas IPeeMCTBEHHOCTh MKy OOIIUM U MPO(hEeCCHOHAIBHBIM 00Pa30BaHUEM.

1.3. Ha u3yuenue npeamera «I eometpusi» otBoautcs 204 gaca:
- 10 xnacc - 102 yaca (34 yueOHbIC HEACTH);
- 11 knacc - 102 gaca (34 yueOHbBIC HEIEH).

1.4. Texyuuii KOHTPOJIb U MIPOMEKYTOUHAS ATTECTALMS 110 y4eOHOMY TMpPEAMETY MPOBOAATCS B
coorBercTBUM ¢ «[lonoxxeHuem o Qopmax, NEPUOANYHOCTH, NOPSJIKE TEKYLUIEr0 KOHTPOJIS
YCIIEBAEMOCTH U IMTPOMEKYTOUHOM aTTECTAIIMH YUAIIUXCSD».

2. IInanupyemsblie 00pa3zoBaTe/ibHbIC Pe3y/JbTaThl

JINYHOCTHBIE Pe3yabTATHI

1) rpakaaHcKoe BOCIIMTAHHE:
- chOpMHUPOBAHHOCTH TPAKIAHCKOW TO3HMIIMM YYAIlIErocss KaK aKTUBHOTO M OTBETCTBEHHOTO WIICHA
poccuiickoro o011ecTBa, MPEJACTaBICHNE O MATEMAaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX
CTPYKTYp, SBJICHHUH, MpOLEAyp TpaKIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCH U APYroe), YMEHHE
B3aMMOJICICTBOBATH C COLIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBUHU € UX (QYHKIUSMU U HA3HAUYEHUEM;

2) NaTpUOTHYECKOE BOCIIUTAHHE!
- c(hopMUPOBAHHOCTh POCCHMCKON TPaXTAHCKOW WICHTUYHOCTH, YBAXEHUS K TMPOLNUIOMY |
HACTOAILLIEMY POCCUHWCKON MAaTEMATHUKH, LEHHOCTHOE OTHOLICHHE K JOCTH)KEHUSAM POCCUUCKUX
MaTeMaTUKOB M POCCUMCKONM MAaTEMATHYECKOW IIKOJIbI, UCIOJb30BAHUE ATUX JAOCTHKEHUW B APYTUX
HayKaX, TEXHOJIOTHSX, chepax SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHUE!
- OCO3HaHWE JyXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapoaa, CPOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHMS, STUYECKOT0 MOBEJCHHUS, CBA3aHHOTO C MPAKTUUYECKUM MPUMEHEHUEM JTOCTHKEHUIN HayKu U
NESTENIbHOCTBIO Y4EHOTO, OCO3HAHUE JIMYHOTO BKJIAJIa B IOCTPOECHUE YCTOMYMBOTO OYAYIIETro;

4) 3cTeTHYeCKOe BOCIIUTAHHE:
- JCTETUYECKOE OTHOIICHHWE K MHUpPY, BKJIIOYAs JCTETUKY MAaTeMaTUYeCKUX 3aKOHOMEPHOCTEH,
Oo0BEKTOB, 3a/ay, pELIeHUI, pacCyKIeHUH, BOCHPUUMYUBOCTh K MaTeMaTUYECKUM acIleKTaM
Pa3TUYHBIX BUJIOB HCKYCCTBA;

5) ¢pu3nyecKoe BOCIUTAHHE!
- cOpMUPOBAHHOCTh YMEHHUS TPUMEHATH MaTeMaTHYeCKHE 3HAHWUS B HHTEpPEcax 3J0pPOBOTO U
Oe3omacHOro obpasa KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0pPOBbIO (340pOBOE MUTAHUE,
cOaaHCUPOBAHHBIM PEKUM 3aHATUN M OTABIXA, PEryisipHas Qu3udeckas aKTUBHOCTB), Qu3ndeckoe
COBEPIICHCTBOBAHUE MIPH 3aHIATHIX CIOPTUBHO-037]0POBUTEIBHOM NESTEIBHOCTHIO;

6) Tpy10BO€ BOCIIUTAHME:
- TOTOBHOCTh K TpYyAy, OCO3HaHHE IEHHOCTU TPYyIOJIto0usa, HHTEpecC K pas3audHbIM chepam
po(heCCHOHANLHOM JIEATEIILHOCTH, CBS3aHHBIM C MAaTeMaTUKOW U €€ MPWIOKCHHUSIMH, YMCHHE
COBEpINATh OCO3HAHHBIM BHIOOP Oymymier mpodeccuu U peaqn30BBIBATh COOCTBEHHBIC >KM3HCHHBIC
IUTAaHBI, TOTOBHOCTh M CIOCOOHOCTh K MaTeMAaTHUYECKOMY OOpa30BaHHIO W CaMOOOpa30BaHUIO Ha
IOPOTSKEHUH BCEHM KU3HU, TOTOBHOCTh K AKTUBHOMY YYacTUIO B PEIICHUM MPAKTUYECKUX 3ajad
MaTeMaTHYECKON HAMPaBICHHOCTH;

7) 3K0JIOTHYECKOe BOCTIMTAHME!



- C(bOpMI/IpOBaHHOCTI: DKOJIOTHYECKOHU KYJIbTYPbI, IOHUMAHUC BJIMAHUA COLUAIBHO-95KOHOMHWYCCKUX
IIPOLIECCOB HAa COCTOSIHME TMPUPOAHONW W COLMATIBHOM Cpeibl, OCO3HAHWE TJI00ATBFHOTO XapakTepa
9KOJOTHYCCKHUX Hp06H€M, OopucHTAIWsA Ha NPUMCHCHUC MATCMATUUCCKHUX 3HAHUU AJid pCIICHHUA 3a1a4
B 00JIaCTH OKpYXarolie cpefpl, MIaHUPOBAHUE MOCTYIKOB M OLEHKHM MX BO3MOXKHBIX MOCIIEACTBUIA
JUTSL OKPYKAIOIEH Cpeibl;
8) IeHHOCTH HAYYHOTI'0 TIO3HAHUSI:

- chopMHPOBAaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIIECTBEHHOW TIPAKTUKH, TIOHMMAaHUE MaTEeMaTUYeCKOW HayKu Kak cdepbl YeIoBeYeCKOH
NEeSTENIbHOCTH, 3TANoB €€ Pa3BUTHUSA M 3HAYMMOCTHU JUIsl Pa3BUTHS LUBUIM3ALUH, OBIIAJICHUE S3bIKOM
MaTeMaTUKH H MaTeMaTH4eCKOu Ky.]'II:TypOﬁ Kak CpCcACTBOM TIO3HAHUA MHpPA, TOTOBHOCTb
OCYIIECTBIISATH MPOEKTHYIO M UCCIIE0BATENbCKYIO IEATEIbHOCTh HHANBHUIYaIbHO U B TPYyIIIIE.

MeTtanpeamMeTHble pe3yJIbTaThl

Ilo3HaBaTeIbHbIE YHHBepPCAJIbHbIe Y4eOHbIe AelicTBHA

Ba3oBble JJornyeckue aeicTBuA:
- BBIBIATH M XapaKTepU30BaTh CYILECTBEHHbIE NPU3HAKA MAaTEMAaTUYECKUX OOBEKTOB, IMOHSITHH,
OTHOWICHUA MEXIy TMOHATHAMH, (GOPMYIUPOBATH ONpPEICNICHUS IOHSTUH, YCTAaHABJIMBATh
CYIIECTBEHHBI NpPU3HAK Kiaccu(UKaluu, OCHOBAaHUS s OOOOIIEHHS M CpPaBHEHUS, KPUTEPUHU
IPOBOJUMOI0 aHAJIN3a;
- BOCHOpUHUMATh, (OpMyTuUpoBaTh M NPeoOpa3OBbIBATH CYXICHHS: YTBEpAUTEIbHBIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00ILNE, YCIOBHBIE,
- BBIIBJIITH MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aHMMOCBS3UM W MPOTHBOpEYMs B (hakTax, JaHHBIX,
HaOJIOAEHUAX U YTBEPXKICHMSX, Ipe/ularaTb KPUTEPUM JJs BBIBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;
- JlenaTh BBIBOABI C HCIOJb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M HMHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUI 110 aHAJIOTHH;
- IPOBOJUTH CAMOCTOSITENIbHO [OKa3aTeIbCTBA MAaTEMAaTHYECKUX YTBEPXKAECHUH (NpsiMble M OT
IPOTHBHOTO), BBHICTPAUBATh apryMEHTAIUIO, IPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATh
COOCTBEHHBIE CYX/IEHUS U BBIBOJIbI;
- BBIOMpaTh crmocod pemeHus y4dyeOHOM 3amaun (CpaBHMBATh HECKOJIBKO BapUaHTOB pELICHUS,
BbIOMpATh HanOOJIEEe MOAXOASIIMMI ¢ Y4ETOM CaMOCTOSITENbHO BBIIECICHHBIX KPUTEPHEB).

ba3oBbie ncciie0BaTEnbCKUE NEUCTBUS:
- MICTIOJIB30BaTh BONPOCHI KaK MCCIIEI0BATENbCKUM MHCTPYMEHT MO3HAHUs, (OPMYIUPOBATH BOIPOCHI,
¢uKcupyoomue MNpoTUBOpedne, MpodiieMy, yCTaHABIMBaTh HMCKOMOE U JlaHHOE, (OpMUPOBATh
TUIIOTE3Y, ApTYMEHTHPOBATh CBOIO MO3UIIMIO, MHEHUE;
- TPOBOAMTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBINA HKCIEPUMEHT, HCCIICAOBAHHE IO YCTaHOBIICHHUIO
0COOEHHOCTEH MaTeMaTH4ecKOro OObEKTa, SBJIEHHS, MPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SIBICHUSIMH, TIPOIIECCAMH;
- CaMOCTOSITENIbHO (OPMYIMPOBaTh OOOOWIEHHS W BBIBOJBI IO pe3yjabTaTaM IMPOBEIEHHOTO
HaOJIOICHUs, HMCCIEeOBaHUSA, OIICHHWBATh JOCTOBEPHOCTH IIOJYYECHHBIX pE3yIbTaTOB, BBIBOJOB U
00001IeHNI];
- TPOTHO3MPOBATh BO3MOXKHOE DPAa3BUTHE IPOLECCA, a TAKXKE BBLIBUraTh HPEANOIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCJIOBHUSX.

Padorta ¢ undopmanmeii:
- BBIABIIATH Je€(GUIUTH HH(POPMALMK, TaHHBIX, HEOOXOIUMBIX U1 OTBETA HA BOIPOC U JAJIS PEIIECHUsS
3a]a4u;
- BBIOMpPATh MHPOPMALIMIO U3 UCTOYHUKOB Pa3IMYHBIX TUIIOB, aHAJIM3UPOBATh, CUCTEMaTU3UPOBATh U
UHTEPIPETHPOBATH UHPOPMALIUIO PA3TUYHBIX BHJIOB U ()OPM MPE/ICTABICHUS;
- CTPYKTypUpOBaTh HH(OpManuio, NpPeACTaBIsATh €€ B pasIMyHbIX (OopMax, HIUIIOCTPUPOBATH
rpaduvecKku;
- OLIEHUBATh HAJEKHOCTh MH(DOPMALIUH 110 CAMOCTOSITENBHO CHOPMYINPOBAHHBIM KPUTEPHUSIM.

KomMMyHHUKaTHBHbIe YHHBepcaJbHble Y4eOHbIe el cTBUA

OO01menue:



- BOCIIPHUHHUMATHh U (DOPMYITHPOBATH CYXJACHHUS B COOTBETCTBHH C YCJIOBUSMU U LEISIMH OOIICHUS,
SCHO, TOYHO, TPAMOTHO BBIpa)kKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX, JAaBaTh
MOSICHEHHUSI 110 XO/1y PEIICHHSI 33/1a4l, KOMMEHTHUPOBATh MOJYUYEHHBIH PE3ybTaT;
- B xo7¢ 00CYXIeHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMOU TEMBI, MPOOJIEMBI, perracMoit
3a/la4¥, BHICKA3bIBAaTh HJICH, HAIICJICHHBIC HA TOWCK PEIICHHUS, COIMOCTABISATH CBOHM CYXXKICHHUS C
CY)KICHUSIMH JPYIMX YYacCTHMKOB JHaora, OOHApyXHBaTh pa3jiHuMe M CXOJCTBO MO3UIUI, B
KOPPEKTHOH opMe PopMyTupOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;
- TpPEeACTaBIATh Pe3ylbTaThl pEHIeHHUs 3a/ladyd, OKCIEPUMEHTa, MCCIEIOBAaHUS, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS C Y4E€TOM 3ajad IMpe3eHTAlM U ocoOeHHOoCTen
ayJTUTOPHUH.

PeryasiTuBHble YHUBePcAJbHbIEe YUeOHbIE 1eCTBUSA:

Camoopranu3anus:
- COCTaBJIATH IUJIaH, aJITOPUTM DPELIEHUS 3a/ladyd, BBIOUPATh CIOCO0 perieHusl ¢ y4€TOM MMEIOIINXCS
PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C
y4€TOM HOBOM MH(OpMaIuy.

CaMOKOHTPOJIb, IMOIIHOHATbHBIH HHTEJJIEKT:
- BJAQJETh HaBbIKAMHU TI03HABATEIbHOM peQIEKCHH KaK OCO3HAHUS COBEpIIAEMbIX MACUCTBUA U
MBICTTUTENILHBIX TIPOIIECCOB, MX PE3YNIbTAaTOB, BIAJETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOIIS
mpolecca U pe3yJibTaTa pelieHHsi MaTeMaTH4eCKON 3a1auH;
- IPEIBUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPH PEUICHUU 3a/1a4¥, BHOCUTH KOPPEKTUBHI B
NEeSTEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJCHHBIX OMIMOOK, BBISBJICHHBIX
TPYIHOCTEH;
- OLICHHMBAaTh COOTBETCTBHE pe3yJbTaTa LENH U YCIOBUSM, OOBACHATH NMPUYUHBI JOCTHKEHUS WU
HEJOCTH)KCHHS PE3y/IbTaTOB JEATEIBHOCTH, HAXOAWTh OMIHMOKY, JaBaTh OIICHKY MPUOOPETEHHOMY
OTIBITY.

CoBMecTHas1 1eSITeIbHOCTD:
- TIOHMMAaTh U HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHAUBUAYAJIbHON pabOThI MpPHU pEIIeHUU
yueOHBIX 3a7ad, MPUHUMATh IIellb COBMECTHOH JI€ATENhHOCTH, IJIAHUPOBATh OPTaHU3AIMIO
COBMECTHOM PalOThI, pacipelesTh BUABI padoT, JOroBapuBaThcs, 00CYkIaTh MPOLECC U Pe3yNbTaT
paboTbl, 00001I1aTh MHEHHS HECKOJIBKUX JIIO/IEH;
- Y4acTBOBaTh B TPYNIOBBIX (popmax paboTsl (0OCYXIeHHs, 0OMEH MHEHUMN, «MO3TOBBIE IITYPMBD» U
WHBIC), BBIMIOJIHATH CBOKO YacTh pabOThl MU KOOPAMHHUPOBATH CBOM NEHUCTBUS C JIPYTHMH YICHAMHU
KOMaHJbl, OIEHMBaTh KauyeCcTBO CBOEro BKJIaJAa B OOMMI MPOAYKT MO  KPUTEPHSM,
c(hOpMYyIIMPOBAHHBIM YYACTHHKAMU B3aWMO/ICHCTBUS.

IIpeameTHbIE pe3yabTaThl

K xoniy 10 kiacca yganuiicst HAy4uTCs:
- CBOOOJTHO ONEpUpPOBATh OCHOBHBIMU MOHATHAMHU CTEPEOMETPHUU TPU PEIICHUH 33]a4 M MPOBEIACHUU
MaTeMaTHYECKUX PacCyKICHUM;
- IPUMEHSATh AKCUOMBI CTEPEOMETPHH U CIIEACTBUS U3 HUX MPH PEIICHUH F€OMETPHUECKUX 3a]1a4;
- KJaccu(pUIMpOBaTH B3aUMHOE PACIONOKEHHE TMPSAMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
IPOCTPAHCTBE, MPSAMBIX U TUNIOCKOCTEH B IPOCTPAHCTBE;
- CBOOOJHO ONEpUPOBATH MOHATUSMH, CBSI3aHHBIMHM C YIJIaMH B MPOCTPAHCTBE: MEXKIY MPSIMBIMU B
IPOCTPAHCTBE, MEXKY MPSIMOH U MJIOCKOCTHIO;
- CBOOOTHO OMEpUPOBATH MOHATHIMH, CBSI3aHHBIMU C MHOTOTPAaHHUKAMH;
- CBOOOJHO pAacro3HAaBaTh OCHOBHBIC BHJIbI MHOTOTPAaHHUKOB (MpU3Ma, MUPAMUJIA, MPSIMOYTOIbHBIN
napajuienenunes, Kyo);
- KJTaccu()UIUPOBaTh MHOTOTPAaHHUKH, BEIOWpAst OCHOBaHMS IS KJacCu(UKaIuy,
- CBOOOJTHO OMEpUPOBATH MOHATUSIMHU, CBI3aHHBIMU C CEYEHUEM MHOTOTPaHHUKOB MJI0CKOCTHIO;
- BBIMOJIHATDH MapajieIbHOE, EHTPAIBHOE U OPTOrOHAIBHOE MPOEKTUPOBaHHE (PUTYP HA IUIOCKOCTH,
BBITIOJTHSITH M300paykKeHUs (PUTYp HA IITIOCKOCTH;
- CTPOUTH CEUYCHHS MHOTOTPAaHHUKOB DPA3JIMYHBIMU METOIAMH, BBHITIOTHSTH (BBIHOCHBIE) IUIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (UTYP: BUJT CBEPXY, COOKY, CHU3Y;



- BBIYUCJIATH IJIOIaan HOBerHOCTeﬁ MHOT'OIrpaHHUKOB (an3Ma, anaMH;[a), TCOMCTPHUUCCKUX TCJI C
npuMeHeHueM Gopmyi;

- CBO60,Z[HO ONCpupoBaTh IMOHATHUAMU. CHUMMCTPUSA B IMPOCTPAHCTBC, HCHTP, OCbhb U IJIOCKOCTb
CUMMETPUH, LICHTP, OCh U MIIOCKOCTh CUMMETPUU (DUTYPBL;

- CBOGOI[HO onepupoBaTb MNOHATUAMH, COOTBCTCTBYIOIMMHU BCKTOpaM HW KOOpJUWHATaM B
MIPOCTPAHCTBE;

- BBIITIOJIHATH ,Z[GI\/'ICTBI/ISI Haa BCKTOpaMu;

- pewmath 3aJauyd Ha J0Ka3aTelIbCTBO MAaTEMaTHUYECKUX OTHOLICHUM M HaXO0XJACHHE IeOMETPUYECKUX
BEJIMYMH, MPHUMEHSSI M3BECTHBIE METOJbl NPHU PEHICHMM MaTeMaTHYEeCKUX 3aJad MOBBIIIEHHOTO U
BBICOKOT'O YPOBHSI CIIOXKHOCTH;

- IPUMEHATH MPOCTEHIINEe TPOrPaMMHBIE CPEJCTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI PU
PEIICHUH CTEPEOMETPUIECKIX 3a]1aY,

- W3BJEKaTh, NPeoOpa3OBbIBaTh U HWHTEPIPETHPOBATH HHGOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUeCKUX (GUTYypax, MPeCTABICHHYIO Ha YePTek,aX U PUCYHKAX;

- IPUMEHSATH NOJyYeHHbIe 3HAHMS HA MPAKTHUKE: CPAaBHUBATh U aHAIM3UPOBATh peajbHbIE CUTYallHUH,
MPUMCHATH U3YYCHHBIC MOHATHUA B MPOUCCCC MOUCKA PCIICHUA MATCMATUUCCKHU Cq)OpMyHHpOBaHHOﬁ
npo0JieMbl, MOJIETUPOBATh pealbHbIE CUTYyallMM Ha SI3bIKE T€OMETPUHU, UCCIEeNOBaTh MOCTPOEHHbBIE
MOJIENIN C WCIIOJNIb30BaHUEM T'€OMETPHUYECKUX TIOHATHH M TeopeM, ammapara airedphl, pelaTh
MPAKTUYECKHE 3a/1a4M, CBI3aHHbIE C HAXOXKIEHUEM IeOMETPUYECKUX BEJIUUNH;

- IMETh MPEJICTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTHUS T€OMETPHUU KaK COCTaBHOM 4acTu (yHIaMEHTa
pa3BUTHS TEXHOJIOTHM.

K xonmy 11 kiacca yganuiicst HAy4uTCs:
- CBOOOJTHO OIEPUPOBATH MOHITUSMH, CBA3aHHBIMU C HWJIMHAPUYECKOH, KOHMYECKON U cheprudecKoit
MOBEPXHOCTSIMH, OOBSICHATH CITOCOOBI TIOJTYUCHHUSI;
- ONEpHpPOBATh MOHATUSMH, CBA3aHHBIMU C TEJIaMU BPALICHUSA: LWIMHAPOM, KOHYCOM, chepoir u
1apoM;
- pacro3HaBaTh Teja BpalleHus (MUIUHIpP, KOHYC, cepa U map) U o0BICHATH CIOCOOBI IMOITYyUEHUS
TeJI BPALLCHMUS;
- KJTaccu(UIUPOBATh B3aMMHOE PACIIONIOKEHHE C(EpPhI U TUIOCKOCTH;
- BBIYUCIIATh BEJIUYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJl BpalleHUsA, OObEMBI U IJIOLIAIU
MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJI BPAILLICHUS, TEOMETPUUYECKHUX Tell C IPUMEHEHHEM (HOpMYT;
- CBOOOJHO ONEpPUPOBATh IOHATUSAMM, CBSI3aHHBIMH C KOMOMHAIMSIMM TeJI BpalleHUA U
MHOTOTPAaHHHKOB: MHOTOTPAaHHUK, BIHUCAHHBIM B cdepy U omnmcaHHbII OKoiO cdephl, chepa,
BIIMCAHHAsl B MHOTOTPaHHUK WJIM TEJIO BPAILCHMS;
- BBIYUCIIATH COOTHOIICHHS MEXTy TUIOIIAJSIMH [TOBEPXHOCTEH U 00bEMaMH MOI0OOHBIX TET;
- U300pakaTh U3ydaembie (DUTYPHI, BHITOIHATE (BBIHOCHBIC) TUIOCKHE YEPTEKU U3 PHUCYHKOB MPOCTHIX
00BEMHBIX (UTYp: BHJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHUS TeJl BPAILCHUS;
- W3BJIEKaTh, MHTEPIPETUPOBATbL M INPeoOpa3oBbIBaTh HMH(DOPMALMIO O IMPOCTPAHCTBEHHBIX
reoMeTpruecKuX (purypax, npercTaBieHHYIO Ha YepTeKaxX U PUCYHKAX;
- cBOOOJTHO ONEPUPOBATH NOHATUEM BEKTOP B IIPOCTPAHCTBE;
- BBITIOJIHATH OIEPALMU HaJl BEKTOPAMHU;
- 3aJ]aBaTh IUIOCKOCTh YPaBHEHUEM B IEKapTOBON CHCTEME KOOPAMHAT;
- pemiatb TEOMETPUYECKHE 3aJaud Ha BBIYMCICHHE YIJIOB MEXIY HPSIMBIMH M IIJIOCKOCTSMH,
BBIUUCIICHUE PACCTOSHUN OT TOYKM JO IUIOCKOCTH, B 1I€JIOM, Ha IPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOTO METOJIa NPH PEILCHNUH;
- CBOOOJHO ONEpUpPOBaTh MOHATUSAMH, CBSI3aHHBIMH C JBM)KEHHUEM B IPOCTPAHCTBE, 3HaTh CBOWCTBA
JIBHOKCHU;
- BBIIOJHATh HM300paKCHHs MHOTOTPAaHHUKOM M TeJl BpAIIEHUS MpPHU MapajuleIbHOM IEPEHOCE,
[EHTPAJIbHOW CUMMETPHH, 3€pKaJIbHONM CUMMETPUH, IIPH MTOBOPOTE BOKPYT MPSIMOii, peoOpa3zoBaHus
MOTO0OHS;
- CTPOUTHh CEYECHHS MHOTOIPAaHHUKOB M TN BpallleHHWs: CEYeHHMS UWIMHApa (TMapauieabHO |
NEPIEHINKYIISIPHO OCH), CEUYEHUs KOHYyca (MapayljeIbHOE OCHOBAHUIO U IIPOXOJIAIIIEE YepPe3 BEPIINHY),
CeueHwusl 1apa;



- UCIIOJIb30BATh MCTO/JbI IMOCTPOCHUSA CEUCHUU: MCTO CJICA0B, MCTOJ BHYTPCHHCTO IMPOCKTUPOBAHUA,
METO/] TIepeHOCca CEeKYIIeH MI0CKOCTH;

- JOKa3bIBaTbh FT€OMETPUUECKUE YTBEPKICHNUS,

- NPUMEHATh FeoMeTpHYecKHe (akThl AJIS PEIIeHUs CTEPEOMETPUYECKUX 3aJad, MPeAroararimx
HCCKOJIBKO MIaroB pClICHUs, CCJIN YCIIOBUA MIPUMCHCHUSA 3a/IaHLI B SIBHOU U HESIBHOU q)OpMG;

- pewath 3aJauyd Ha J0Ka3aTelIbCTBO MAaTEMaTHUYECKUX OTHOLICHUM M HaXOXJACHHE IeOMETPUYECKUX
BEJIMYMH,;

- MPUMEHATH NMPOTPaMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHUCTEMBbI MPHU PEIICHUU
CTEpEOMETPUYECKUX 3a/1aY;

- IPUMCHSATH IOJYUCHHBIC 3HAHWUA HA MPAKTUKEC. CPABHUBATH, AHAJIU3UPOBATH U OLUCHUBATL PCAJIbLHBIC
CUTyalluu, MPUMEHATb M3y4YCHHbIC MOHATHS, TEOPEMbI, CBOWMCTBA B MPOIECCE IMOUCKA PEIICHUS
MaTeMaTHYecKu C(HOpMYyITUPOBAaHHON MpPOOJIEMBbl, MOJEIUPOBATh peajbHbIE CUTYallMH Ha SI3bIKE
TEeOMETPHUH, HCCIEAO0BaTh MOCTPOEHHBIE MOJEIU C HCIOJIb30BAHUEM T'€OMETPUUYECKUX MOHITHH U
TeopeM, ammapara anreOpbl, pemaTh MNPAKTUYEeCKHE 3a7add, CBSA3aHHBIE C HAaXOXKICHHEM
FeOMETPUUYECKUX BEJIUYUH;

- IMETh NPEJICTaBICHHUS 00 OCHOBHBIX 3Tallax pa3BUTHUS T€OMETPHUU KaK COCTaBHOM 4acTu (yHIaMEHTa
pa3BUTHS TEXHOJIOTHM.

3. TemaTu4yeckoe MJIAHUPOBAHUE

10 knacc
N KosandecTBo 4yacoB Bcero
0 /;1 HaumeHoBaHuUe pa3aenoB U TeM NPOrpaMMbl Beero Kontponbnbie | IIpakTHueckme
padoThI padoThI
1. | BBeaeHHE B CTEPEOMETPHIO 23 1
2. | B3anMHOE pacnojIoKeHHe MPSIMBIX B TPOCTPAHCTBE 6
3 [MapamnensHOCTE  TOPSAMBIX W IUIOCKOCTEH B 8
IPOCTPAHCTBE
4 IlepnieHAUKYASAPHOCT, TMPAMBIX © IUIOCKOCTEH B o5 1
MIPOCTPAHCTBE
5. | Yrusl u paccTosiHUS 16 1
6. | MHOTOrpaHHHKH 7 1
7. | BexTopbl B IPOCTPAHCTBE 12
8. | IloBropenue, 0000IIEHNE ¥ CHCTEMATHU3AIINs 3HAHUH 5 2
O0111ee KOJUYECTBO YacOB 110 MPOrpaMme 102 6 0
11 knacc
N KosandecTBo 4yacoB Bcero
0 /;1 HaumeHoBaHuUe pa3aenoB U TeM NPOrpaMMbl Beero Kontponbnbie | IIpakTHueckme
padoThI padoThI
1. | AHamuTHYecKas TeOMeTpHs 15 1
2. | IloBropeHue, 0000IIEHNE ¥ CUCTEMATHU3alIMs 3HAHUH 15 1
3. | O0béM MHOTOrpaHHHKA 17 1
4. | Tena BpauieHus 24 1
5. | IInomaay moBepXHOCTH U OOBEMBI KPYIIIBIX TEI 9 1
6. | JBmkenwust 5 1
7. | IloBropenue, 0000IIEHNE M CHCTEMATH3AITIs 3HAHUH 17 2
OO11ee KOJUUECTBO YACOB 10 MPOrpamMme 102 8 0




4. Conep:xkanue ydyeOHOro npeamera

10 kaace
(102 gaca)

IIpsiMbIe ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS cTepeoMeTpun. Touka, mpsiMas, TNIOCKOCTh, pocTpaHCcTBO. [loHsATHE 00
AKCHOMAaTHYECKOM IOCTPOECHUU CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHH U CIIEICTBUS U3 HUX.

B3aumHOe pacrnosokeHue MpsIMBIX B IPOCTPAHCTBE: IEPECEKAIOIMECs, MapajllebHbIE M
CKpeluBamomuecs npsmele. I[IpusHakyn ckpemmBaromMxcs NpsMbIX. [lapannenbHOCTh NPAMBIX H
IUIOCKOCTEN B MPOCTPAHCTBE: NapajlleabHble IPSIMBbIE B IPOCTPAHCTBE, NAPAJUIEIbHOCTD TPEX MPSIMBIX,
NapauIeIbHOCTh NPSIMOM M IUIOCKOCTH. [lapamymensHoe M LEHTpPaJbHOE IPOECKTHUPOBAHUE,
u3zob0paxxenue ¢puryp. OCHOBHBIC CBOMCTBA MapajlIeIbHOTO MpOoeKTUpoBanus. M3o0paxenue ¢puryp B
NapaJUIeIbHOM NPOEKUUU. YTIIIBI C COHANPABICHHBIMU CTOPOHAaMH, YIOJl MEXAYy MpPsSMBIMH B
npocTtpaHcTBe. llapannenbHOCTh IUIOCKOCTEN: NapajulebHbIE IIOCKOCTH, CBOMCTBA MapayljiesIbHbBIX
miockocter. [IpocTelimume mpocTpaHCTBEHHBIE (DUTYPHI HA TIJIOCKOCTH: TETPAdJIp, MapauIeIICIIHUIICI,
MMOCTPOEHUE CEUEHUI.

IlepneHIUKYNAPHOCTh MPSMOM M IUIOCKOCTH: IEPHEHAMKYJSPHBIE IPSIMbIE B NPOCTPAHCTBE,
IpsIMbIE TIapajlIeIbHbIE U EPIIEHINKYIIPHBIE K IIJIOCKOCTH, MPU3HAK NEPIEHIUKYISIPHOCTH NIPSAMO U
IJIOCKOCTH, T€OpEMa O MPAMON MEPNEHAUKYISIPHON IUIOCKOCTH. OpPTOroHaJIbHOE MPOEKTHPOBAHUE.
[lepneHauKynsip ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSIHUE OT MPSAMOM 10
IUIOCKOCTH, MpoeKuuss (GUryppl Ha IUIOCKOCTh. [lepneHOuKyIspHOCTh IUIOCKOCTEH: NpU3HAK
NEPIEHAUKYJIIPHOCTH ABYX IIIOCKOCTEN. Teopema o TpEX meprneHuKymisapax.

VYriael B NPOCTPAHCTBE: YTOJ MEXKAY MPSIMOM M IUIOCKOCTBIO, JABYTPAHHBIA YIroJi, JIMHEHHBIN
yroyl JBYrpaHHOro yria. TpéXrpaHHbli W MHOrorpaHssle yriael. CBOICTBa IUIOCKHX YIJIOB
MHOrorpastoro yria. CBONCTBa IUIOCKMX W ABYIPAHHBIX YINIOB TPEXIpaHHOro yria. Teopemsl
KOCHUHYCOB M CHHYCOB JUIsl TPEXTPAHHOI'O yIJIa.

MHororpaHHMKHu

Bunabl MHOrOrpaHHUKOB, pa3BEpPTKa MHOrorpaHHuka. [Ipusma: n-yroiabHas npusMma, npsmMas 1
HaKJIOHHAs MpHU3Mbl, OOKOBas M IOJHAs MOBEPXHOCTh Mpu3Mbl. [lapannenenunen, npsMoyrojabHbIi
napajuleJienunes U ero cpoictBa. Kparwaiiiine myTu Ha NMOBEPXHOCTM MHOTOrpaHHuka. Teopema
Oiinepa. [IpoctpanctBenHas Teopema Iludaropa. [Mupamuga: n-yronpHas mupamuaa, mpaBUIbHAsS U
yceuéHHas nupamuabl. CoiicTBa péOep M OOKOBBIX I'paHel MpaBWIIbHOW mupaMuibl. IpaBuibHbIe
MHOTOTPaHHMKU: NPaBUJIbHAS NIPU3Ma M NIPaBUIbHAS MUPAMMJIA, IPABUJIbHASL TPEYTOIbHAs MHPaAMUAA
U TIPaBUJIBHBIN TeTpa’ap, kyO. [IpencraBienue o MpaBUIbHBIX MHOTOTPAHHUKAX: OKTadJIp, 10AEKadAp
1 MKOCadIp.

Bbruuciienue 371€MEHTOB MHOTOTPAHHUKOB: p&Opa, auaroHanu, yriubel. [lmomans OGokoBoi
MOBEPXHOCTH W TIOJIHOW MOBEPXHOCTU MPSMON MPHU3MBI, TUIONIAJAh OCHOBAaHMM, TeopemMa O OOKOBOi
MOBEPXHOCTU MpsIMOM mpu3Mbl. [lnomianes OOKOBOM MOBEPXHOCTH M IOBEPXHOCTH IPABHIBHON
IUPAMHUJIBI, TEOPEMA O IUIOIIAIN YCEYEHHON TUPAMUIBL.

CuMMeTpust B IPOCTPAHCTBE. OJEMEHTHl CHMMETPUM IPABWIBHBIX MHOTOTPAHHMKOB.
CuMMeTpHs B IPaBUIIBHOM MHOTOIPDaHHUKE: CUMMETPUS MapajuIeeNuIea, CAMMETPHS TPABUIIBHBIX
IPU3M, CHMMETPHS IPABUIIbHON MUPAMMIBI.

BekTopbl H KOOPAUHATHI B IPOCTPAHCTBE

IToHATHSA: BEKTOpP B HPOCTPAHCTBE, HYJIEBOM BEKTOp, AJMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJUIMHEApHBIC, COHAIIPABICHHBIE U IIPOTUBOIOJIOXKHO HAIPABICHHBIE BEKTOPBI. PABEHCTBO BEKTOPOB.
JleficTBUsL C BEKTOpaMHU: CJIOKEHHE M BBIUMTAHHE BEKTOPOB, CYMMa HECKOJIBKUX BEKTOPOB,
YMHOXKEHHE BeKTOpa Ha 4ucio. CBOMCTBa CloKeHUs BEKTOpoB. CBOMCTBA YMHOKEHHMSI BEKTOpa Ha
yucno. Ilonstue xomiaHapHsle BeKTOphl. IIpu3Hak KoMImaHapHOCTH TPEX BEKTOpoOB. lIpaBumio
napauienenunena. TeopeMa O pasjIoKEHUHM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BEKTOPAM.
[IpsmoyronpHast cucreMa KoopAauHaT B mpocTtpaHcTBe. KoopamHatel BekTopa. CBs3b MEXITY
KOOpAMHATAMH BEKTOPAa U KOOPAMHATAMM TOYEK. YTOJ MEKIY BeKTopaMu. CKalsipHOE NPOU3BEACHHE
BEKTOPOB.



11 kiaace
(102 gaca)

Tena BpaleHnus

[lonsTus: UMAUHApPUYECKass TOBEPXHOCTb, KOHUYECKash IOBEPXHOCTb, cdepuueckas
NOBEPXHOCTh, OOpasyromre moBepxHocTeil. Tenma BpamieHHs: IUIMHAP, KOHYC, YCEUEHHBIH KOHYC,
chepa, map. BzammHoe pacmoniokeHue cdepsl W IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe.
N300paxenue Ten BpallleHUs Ha IUIOCKOCTH. Pa3BépTka nunuuapa u koHyca. Cummerpus cdepsl u
mapa.

O06bEM. OcHOBHBIE CcBOiicTBa 00BEMOB Tenl. Teopema 00 o00BEME NPAMOYTOJIBHOTO
napajuieNienumnena u cieacTBus u3 He€. O0bEM MPSIMON U HAKIIOHHOW MPU3MBI, IWIHHIPA, TUPAMUIIBI
u KoHyca. O0OBEM 1Iapa U H1apoBOrO CErMeHTa.

KoMOuHammu Ten BpalieHus 1 MHOTOTpaHHUKOB. [Ipu3ma, BliMcaHHas B LUJIUHJP, OMHCAHHAS
oxoio nuiuHpa. Ilepeceuenue cdepsl u mapa ¢ miockoctbo. Kacanue mapa u chepbl MI0CKOCThIO.
[ToHsiTHE MHOTOTPAaHHUKA, OMTMCAHHOTO OKOJIO cdephl, chepbl, BIUCAHHON B MHOTOTPAaHHUK HIIU TEJIO
BpAaIlICHUS.

[Tnomans MOBEPXHOCTH NMIMHIApA, KOHYca, miomans cdepbl u e€ yactedd. Ilogobue B
npoctpancTBe. OTHOLIEHHE 00BEMOB, TUIOIIAICH MOBEpXHOCTEH MoM00HBIX uryp. [IpeodbpazoBanue
noao0usi, romoTeTus. PemieHue 3ajad Ha IJIOCKOCTH C HCHOJB30BAHUEM CTEPEOMETPUUYECKHUX
METO/I0OB.

[TocTpoenue cedyeHnit MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEYCHUS IMIHHIPA (TTapaiebHO U
NEPIEHIUKYIAPHO OCH), CEYeHUsI KOHYca (MapajljielIbHOE OCHOBAaHUIO U MPOXOAsIlee Yepe3 BEPIINHY),
CEYEHHUs LI1apa, METOJbI MIOCTPOEHUS CEUEHUI: METOJ| CJIEJ0B, METOJl BHYTPEHHEIO NIPOEKTUPOBAHMSI,
METO/1 IEPEHOCA CEKYIEH MIOCKOCTH.

BekTopbl M KOOPANHATHI B NPOCTPAHCTBE

Bektopel B mpoctpancTBe. Omneparnuy Haj BEKTOpaMHU. BEKTOpHOE YMHO>KEHHE BEKTOPOB.
CBolicTBa BEKTOpHOTO YyMHOXeHuUs. [IpsMoyronpHas cucremMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunarel Bektopa. Pa3znokeHune BekTopa mo Oasucy. KoopauHaTHO-BEKTOPHBIA METOM TIPH
pELIEHNH TEOMETPUUYECKUX 3a/1a4.

JBU:KeHHMSsI B IPOCTPAHCTBE

JBmwxeHust npoctpancTBa. OroOpakenus. J[BuwkeHus u paBeHCTBO (uryp. Obume cBoiicTBa
JIBW)KEHUW. Buapl ABWKEHUI: NapajuiebHBI MEPEHOC, I[EHTpajdbHas CHUMMETpHUsS, 3€pKaJlbHas
CUMMETpHUs, TOBOPOT BOKPYT npsimoii. [IpeoOpazoBanus nogodus. [Ipsamas u chepa Ditnepa.



KAJIEH/TAPHO - TEMATHYECKOE IIVIAHUPOBAHHE
110 YYEBEHOMY IIPE/IMETY «'EOMETPHU >

10 KJjiIACC
Ne n/m Tema ypoka Taanupye Aata
Masl JaTta MpoBeACHUSA
1. Beedenue ¢ cmepeomempuro 24 yaca
1 1 OcHOBHBIC TIpaBMJIa W300paKEHUS HA PHCYHKE IUIOCKOCTH,
' " | mapaJIIeTbHBIX MPSIMBIX (OTPE3KOB), CEpEAMHBI OTPE3Ka
[lonsiTa  crepeomeTpuu:  TOYKa, MpsIMas, IUIOCKOCTD,
5 o | MPOCTpaHCTBO. OCHOBHEBIC TIpaBUIa M300pPKEHUS HA PHUCYHKE
' " | IUIOCKOCTH, TAPaUICTABHBIX TPSAMBIX (OTPE3KOB), CEPEIMHBI
OTpe3Ka
3 3 [lomsiTua: mepecekaromuecss TUIOCKOCTH, —IIEPECEeKaroInecs
MpsiMasi ¥ TWIOCKOCTh; TTOJYTIPOCTPAHCTBO
4 4 [lonsaTHs: mepeceKaromuecs IUIOCKOCTH, —TEpPeceKaroImuecs
MpsiMasi ¥ TNIOCKOCTD; TOMYNIPOCTpaHCcTBO. Perenne 3agad
5 5 MHororpaHHuKH, M300pakeHHE MPOCTENIITNX
' " | mpocTpaHCTBEHHBIX (UTYP, HECYIIECTBYIOMINX 00OBEKTOB
6 6 MHororpaHHuKH, M300pakeHHE MPOCTENIITNX
' " | IpocTpaHCTBEHHBIX (QUTYD, HECYIIIECTBYIOIIMX 00BEKTOB
7. 7. | AKCHUOMEI CTEPEOMETPHH U TIEPBBIE CICACTBHS U3 HUX
8 8 AKCHOMBI CTEPEOMETPUH U TIEPBHIC CIEACTBUS U3 HUX. Pemenue
' " | 3amau
AKCHOMBI CTEPEOMETPHH | TIEPBHIE CIeACTBUS n3 HUX. CIoco0b!
9. 9. | 3amaHMA MPSIMBIX W TUIOCKOCTEH B mpocTpaHcTBe. O003HAUEHUS
MPSIMBIX U TUIOCKOCTEH
N300paxeHne ceueHUH MUPaMKIbl, KOTOPBIC IPOXOIAT Yepe3 UX
10. | 10. | péopa. MzobpaxeHue mnepecedeHUs MOMYUEHHBIX ILIOCKOCTEH.
PackparmBaHre NOCTPOCHHBIX CEYCHUN Pa3HBIMH IIBETAMHU
Nzo0paxenne ceuyeHmii Ky0a, KOTOpBIE HPOXOAAT Yepe3 HX
11. | 11. | pé6pa. M3o0OpakeHne mepecedeHUs] MONYICHHBIX IUIOCKOCTEH.
PackpammmBaHre IOCTPOSHHBIX CEYCHUH Pa3HBIMH [IBETAMHU
Nzo0paxeHne cedeHUl MPU3MBI, KOTOPBIC MPOXOAAT Yepe3 UX
12. | 12. | péopa. M300pakeHne mnepeceyeHrs: MOMYYEHHBIX IUIOCKOCTEH.
PackpammmBaHre TOCTPOSHHBIX CEYSHHUH Pa3HBIMH [IBETAMHU
N3o0paxeHne cedeHHUH MUPaMUIbl, Ky0a M MPU3MbI, KOTOPBIC
13, | 13 |mpOXOmAT uepes ux péopa. UzobOpaxenue mnepeceyeHus
MOJyd4eHHBIX  TUIOCKOCTeH. PackpammmBaHme IMOCTPOECHHBIX
CEYCHHUH pa3HbIMH [IBETAMHU
14. | 14. | Merox cliefioB JUIs MOCTPOSHUS CCUCHUM
15 15 Merox cnemoB mis  mocTpoeHus —ceueHud.  CBoiicTBa
' " | mepeceueHn NPAMBIX U IJIOCKOCTEN
16. | 16. MeTton CNEN0B  JULA  MOCTPOCHHS ceuermnii. CBolicTBa
MEPECeUCHNUH MPSIMBIX U TUIOCKOCTEH
17 17 [MocTpoeHue ceueHuii B mupamuie Mo TpéM TOYKaM Ha pEOpax.
' " | Co3ganme BRIHOCHBIX YEPTEXKEH M 3aITUCh IIArOB TTOCTPOCHIS
[MocTpoeHue ceueHuit B mupamuie, KyOe mo TpEM TOYKaM Ha
18. | 18. | péopax. Co3maHue BBIHOCHBIX YEPTEXKEH W 3amluch IIaroB
MOCTPOCHUS
[MocTpoeHue ceueHuil B mupamuie, KyOe mo TpEM TOYKaM Ha
19. | 19. | péopax. Co3maHue BBIHOCHBIX YEPTEXKEH W 3alKCh II1aroB
MOCTPOCHUS
[MoctpoeHue ceveHuit B mupammuie, Kydoe mo TpéM TOYKAM Ha
20. | 20. | péopax. Co3gaHMe BBIHOCHBIX YEpPTEXKEH M 3alUCh IIaroB
MOCTPOCHUS
21. | 21. | lloBropenune muanuMeTpun: Teopema O NPONOPUHOHATBHBIX
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otpeskax. [TonoOue TpeyroabHUKOB

22.

22.

IToBTopenune mnanuMerpuu: Teopema Menenas. PacueTsl B
CEYEHMSAX Ha BBIHOCHBIX depTekax. Mcropus pas3BuTHS
MJIAHUMETPHUH U CTEPEOMETPUH

23.

23.

KonTponbHass pabora mo TemMe «AKCHOMBI CTEPESOMETPHH.
Ceuenus»

2. B3

AUMHOE PACROJI0MHCEHUE NPAMbBIX 6 NDOCMPAHCMEe 6 uacos

24,

1.

B3auMHOoe  pacnonokeHue ~— OpAMBIX B MPOCTPAHCTBE.
CkpemuBaromuecs: mnpsmMble. [Ipu3HaKU  CKpEUIUBAIOLIUXCS
npsiMbiX. [lapamiensHple mpsiMble B IPOCTPAHCTBE

25.

TeopemMa o0 CylIeCTBOBAaHMM W €JAUHCTBEHHOCTH MPSMOU
MapajuleIbHOM JaHHOM MpsIMOM, NPOXOASIIEH dYepe3 TOUKY
MPOCTPAHCTBA M HE Jiexaled Ha JaHHOW mpsimoi. Jlemma o
MepeceyeHNH NapajIeIbHbBIX IPIMBIX TNIOCKOCTHIO

26.

[TapannensHOCT Tpex NMpsMBIX. TeopeMa 0 TpEX mapaielbHbIX
npsMbIX. Teopema 0 CKpeMBaOMUXCsl MPSIMBIX

217.

[TapamrensHoe  mpoektmpoBanue.  OCHOBHBIE — CBOMCTBa
napajiebHOTO MPOeKTHpoBaHus. M300paxkeHue pa3HbIx Guryp
B MapaJuIeIbHOM MPOEKIIUU

28.

5.

HentpanbHas mpoekius. YToll ¢ COHANpaBIEHHBIMU CTOPOHAMH.
Yroa Mexay npsSIMbIMH

29.

6.

3amaun Ha [JOKa3aTelIbCTBO M HCCICAOBAaHUE, CBI3aHHBIC C
paCIOIOKEHUEM MPSMBIX B MPOCTPAHCTBE

3. llapannenvhocms npAMbBIX U RJIOCKOCHEN 8 HPOCIPANCMGE 8 uacos

30.

1.

ITonsiTusi:  mapamienbHOCTH  OPSIMOM M IUIOCKOCTH B
npocTtpaHcTBe. [Ipu3HaK napanienbHOCTH NPSAMON U MJIOCKOCTH.
CBoiicTBa MapaieIbHOCTH NPSIMOM U TIIOCKOCTH

31.

I'eomeTpuyeckre 3a7aud Ha BBIYHUCICHHE W JIOKA3aTENBCTRO,
CBSI3aHHBIC C NAPAICTBHOCTBIO TIPAMBIX M ITUIOCKOCTEH B
MIPOCTPAHCTBE

32.

[TocTpoenne ceuenns, NpOXOAIIETO Yepe3 TaHHYIO NPSAMYIO Ha
yepTeKe U NapajyIeNbHOTo Ipyroi npsaMoil. Pacuér oTHomeHui

33.

[MapannensHass TPOEKIMs, TPUMEHEHHE Il  TOCTPOCHHUS
cedeHui Kyba u mapamrenenunenaa. CBoicTBa mapaiesenueaa
Y IPU3MBI

34.

[Mapannensubie MmiockocTu. Ilpu3Haku mMapaieabHOCTH ABYX
TIOCKOCTEN

35.

TeopemMa 0 mnapamIeNbHOCTM U E€AMHCTBEHHOCTH IUIOCKOCTH,
MpOXOJAIIEed Yepe3 TOYKy, HE MpUHAIIEKAIIYI0 JTaHHOU
IUIOCKOCTH U CJIEJICTBUS U3 He

36.

CBoiicTBa TapaJICNBHBIX IUIOCKOCTCH: O TapauIeIbHOCTH
MOPSIMBIX TIEPECEUCHUs MPH MEPECEUCHUH NBYX MapalieIbHbIX
IJIOCKOCTEH TpeTheil

37.

CBoiicTBa  mapa/UlelbHBIX  IUIOCKOCTEH: 00  oTpe3kax
MapajuIeTIbHBIX MPSIMBIX, 3aKITIOYEHHBIX MEXAY MapauIeTbHBIMU
IJIOCKOCTSIMU; O TIEPECCUCHUH MPSMOU C ABYMsI apaiieIbHBIMU
IJIOCKOCTSIMU

4. IlepnenOuKynapHocms npAMbIX U RIOCKOCMeEll 8 RPOCIMPAHCHge

25 uacos
38. 1. | IloBropenue: Teopema [Tudaropa Ha mI0CKOCTH
39. | 2. | [loBTOpeHue: TPUTOHOMETPUSI MPSIMOYTOIBHOTO TPEYTOIbHUKA
40. 3. | CaoiicTBa Ky0a 1 IpSIMOYTOJBHOIO MapajuleenuIeaa
a1 | a Beluucnenve JAMMH OTPE3KOB B KyOe U MPSIMOYTOJIBHOM
NENENGHEIIEIE
42. 5. | llepneHaUKyASIPHOCTH MPSIMOM U IJIOCKOCTH
43. 6. | [Ipu3Hak NepHeHIUKYIIPHOCTH MPSMON U IJIOCKOCTH
a4, 7 TeopemMa O CyIlIeCTBOBAHHUM W E€JIUHCTBEHHOCTH TMPSMOH,

MPOXOJSIIEH Yepe3 TOUKY INPOCTPAHCTBA M MEPHEHIUKYIIPHOU
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K IJIOCKOCTH

45 | 8. [ImockocTh ¥ mepHeHAUKYISApHBIE WM TOpsSMbIlE B
MHOTOTPaHHHUKAX

16 | o [InockocTd ¥ NEpPHEHAMKYJSpPHbBIE WM  I[psSIMble B
MHOTOrpaHHUKax. Pemenue 3amay

47. | 10. | IlepneHaMKy/IsIp U HAKIIOHHAS

48. | 11. | IlocTpoeHHe MEPICHIUKYIIAPA U3 TOUKH Ha MPAMYIO

49. | 12. | Teopema o Tpéx nepreHIUKYsipax (mpsimMas U obpatHasi)

50 | 13, Teopema o Tpéx mnepneHIUKysApax (mpsMas U oOpaTHas).
Pewienue 3amay

51. | 14. | Yron MeXIy CKPeITNBAIOIIUMHUCS MPSIMBIMHU

50 | 15 [onck MEPIICHMKY/PHBIX  MPAMBIX c MTOMOIIIBIO
NEePIEHIUKYISIPHBIX INIOCKOCTEH

53. | 16. | OproronajabHOE MPOSKTHPOBAHHE

54 | 17, IToctpoenue } ceyeHW  Kyba, TIpU3MBI C  TIOMOIIBIO
OpPTOTOHATFHON TPOEKITHH

55 | 18, [MocTpoenne ceyenuit Ky(éa, NPU3MBI, IPAaBIJIBHON MUPaMUABI C
MOMOIIBIO OPTOTOHAIBHON IPOSKLIUHU

56. | 19, CumMmeTpuss B TPOCTPAHCTBE OTHOCHUTENHHO  IUIOCKOCTH.
[110CKOCTH CUMMETPHH B MHOTOTPaHHHUKAX

57 | 20. [lpu3Hak TNEPHEHINKYIAPHOCTH NPSAMOW M IUIOCKOCTH Kak
CIIEICTBHE CUMMETPHHU

58 | 21 IIpaBuibHBIE MHOTOTPaHHUKH. Pacdy€T paccTOAHUI OT TOYKH J0
TJIOCKOCTH

59 | 22, [IpaBunbHBIE MHOTOTPaHHHUKH. Pacuér paccTosHuil OT TOUKU 110
MJIOCKOCTH

60. | 23. Crioco0Ost OMYCTHTD NEPTIEHAMKYIAPBI: CHMMETPHS, CBHI TOUKH
10 NapaJyIeIbHOM MPsIMOM

61. | 24. | CoBur o HemapajuIeNbHOW NPSIMOH, H3MEHEHHE PACCTOSHUI

62. | 25. Konrponbnas pa60T51 no Teme «B3anmHOe pacnonoxkeHue
MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE

5. Yenwt u paccmoanusn 16 uacos
[loBropenue: yroa Mexay TpsSMBIMH Ha  IUIOCKOCTH,

63. 1. | TpuroHomeTpuss B TPOU3BOJIBLHOM TpPEYrOJbHUKE, TeopemMa
KOCHHYCOB

64 | 2 [ToBTOpEeHHE: Yrom MeXIy CKPEIIWBAIONUMUCS MPSIMBIMH B
MPOCTPAHCTBE

65 | 3 I'eomeTpryeckre METOABI BBIYUCIICHUS yTia MEXIY NMPSIMBIMU B
MHOTOTPaHHHUKAX

66. 4 JiByrpanHbiii yros. CBONCTBO JHMHEHHBIX YIJIOB JABYTPaHHOTO
yria

67, 5 ITepnienauKynsipHBIE TUIOCKOCTH. CgoiicTBa B3aUMHO
MIEPICHINKYISIPHBIX IOCKOCTEH
[Ipu3Hak nepneHIuKyISIPHOCTH IIOCKOCTEH; TeopeMa O MpSIMOi

68. | 6. | mepeceueHHs] IBYX IUIOCKOCTEH IEPNEHANKYISPHBIX TPETber
IJIOCKOCTH

69, 7 [IpssMOyTONBHBIN TIapaiIeNienuIie; Ky0; U3MepeHus, CBOHCTBA
NPSAMOYTOJIFHOTO TIapaJuleenuneaa

70 | 8 Teopema o JIMaroHaM MPSMOYTONBHOTO Mapaienenunesa u
CIIEJICTBHE U3 HEé

) CrepeomeTprdeckie W TPUKIATHBIE 337add, CBSI3aHHBIE CO
B3aMMHBIM PACIIOJIOKEHUEM MPSIMBIX M MIOCKOCTH

72 | 10 [loBTOopeHne:  CKpeluBaroIuecss NpsAMble, MapajlleJbHbIC
TJIOCKOCTH B CTAHJIAPTHBIX MHOTOTPaHHUKAX
ITapa mnapamienbHBIX IUJIOCKOCTEH Ha  CKpEIIMBAIOIIUXCA

73. | 11. | npsMBIX, pacCTOSHUE MEXIY CKPEIIUBAIOIIUMHUCS MPSIMBIMH B
MPOCTBIX CHTYaIHSIX

74. | 12. | PaccTosiHME OT TOYKH JI0 INIOCKOCTH, PACCTOSHUE OT MPSIMOM JI0
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TJIOCKOCTH

75 | 13 Brruucnenue pacctosHui MEY CKPCIIMBAOINMHCS TIPSMBIMH
C MOMOIIBIO EPICHMKYIISIPHOMN MIOCKOCTH
TpéxrpaHHbIii yroj, HEPaBEHCTBA IS TPEXTPAHHBIX YIJIOB.

76. | 14. | Teopema Iludaropa, TeopemMbl KOCHHYCOB H CHHYCOB MJIS
TpEXTPAHHOTO yria

77 | 15. DNeMeHThl CQeprUUecKOl TEOMETPUH: TeO/IE3UICCKUE JTMHUN Ha
3emie

78. | 16. | KonTponbHas paboTa 1o TeMe «YTIIbI U pACCTOSHHSD)

6. Muozocpannuku 7 uacos

79. 1. | Cucremarn3anus 3HaHUH «MHOTOTpaHHHUK U €T0 DJIEMEHTHI»

80. 2. | Hupamuna. Bugs! mupamug. [lpaBuibHas nupaMuaa

81. | 3. | Ilpuswma. IIpsimast u HakJgoHHast mpu3Msl. [IpaBuibHast mpu3Ma

8 | a IIpsimoii mapaienenures, MPAMOYTOIbHBIN TapaieIenune],
Ky0

83. 5. | Bemmykisle MHOrorpanHuku. Teopema Ditiepa

84, 6. Breimnyknbeie MHOTOrpanHuku. Teopema Oitnepa. IlpaBunbHble 1
MOJYIIPABHJIbHBIC MHOTOTPAHHUKH

85. 7. | KontponpHas pabota o teMe «MHOTOTrpaHHHKN

7. Bexmopul 6 npocmpancmee 12 yacos

86. 1. | TlonsiTHe BeKTOpa HA TUIOCKOCTH M B IPOCTPAHCTBE

87. 2. | Cymma BEKTOPOB

88. 3. | Pa3HocTh BEKTOPOB

89. | 4. | IlpaBuio napajieienumneaa

90. 5. | YMHOKEeHHE BEKTOpa Ha YHCII0

91 | 6 PaSJ'I(i)KeHI/Ie BEKTOpa Mo 0a3ucy TpEX BEKTOPOB, HE JICKALIUX B
OJTHOU TJIOCKOCTH

92. 7. | CkanspHOE NMPOU3BEICHUE

93. 8. | BelunciieHue yriia MeKIy BEKTOPaMH B IPOCTPAHCTBE

94 | o [Ipocreiimme 3agaun ¢ BekTopamu. KoopauHATBI CepearHBI
oTpe3Ka

95 | 10 IIpocreiiiine 3agauM Cc BEKTOpaMH. BbIUucieHUE JJIMHBI
BEKTOpa IO €ro KOOpAWHATAM

9. | 11. [Ipocrefimme 3amaun ¢ BekTopamu. PaccTosHue MEXIY ABYMS
TOYKAMH

97. | 12. | Ilpocreiimire 3aqa4n ¢ BEKTOPaAMH

8. Iloemopenue, 0606uienue u cucmemamu3ayus 3HAHUL 5 uacos

98. 1. | INloBropenue 3a Kype 10 kmacca

99, 2. | O0oO0LIEeH e U CUCTEMATH3aLMs 3HAHUI

100.| 3. | UroroBas KOHTpOJbHAs paboTa

101.| 4. | UroroBast KOHTpOJbHAs paboTa

102.| 5. | OOoOlenue u cucTeMaTH3aLus 3HAHUI
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KAJIEH/TAPHO - TEMATHYECKOE IIVIAHUPOBAHHE
110 YYEBEHOMY IIPE/IMETY «'EOMETPHU >

Ne n/m Tema ypoka Taanupye Aata
Mas gara npoBeeHHs
1. Ananumuueckasn zeomempusn 15 yacoe
1 1 [NoBTOpenne Tembl «KoopauHATHEI BEKTOpa Ha IIOCKOCTH U B
' " | mpocTpaHCTBE»
2. 2. | IloBropenue TeMbl «CKaJsIpHOE MPOM3BEACHUE BEKTOPOBY
3 3 [MoBTOpeHne TeMbl «BbIYHCIEHHE yriila MEKIY BEKTOpaMH B
' " | npocTpaHCTBE»
4 4 IToBTOpEHHE TEMBI «YpaBHEHHE MNPAMOU, MPOXOAAIICH uepes
' " | ABE TOUKI»
5 5 YpaBHEHHE IIIOCKOCTH, HOpMalb, YpPaBHCHHE IUIOCKOCTH B
' " | orpeskax
6 6 YpaBHEHHE IIJIOCKOCTH, HOpMajb, YypPaBHEHHE IUIOCKOCTH B
' " | oTpe3kax. Pemenne 3amau
7. 7. | BekropHoe npousBenicHHuE
8. 8. | JluneciiHple HEpaBESHCTBA, JMHEHHOE MPOTPAMMUPOBAHHE
9 9 JIuHeiiHple  HEepaBEHCTBa, JIMHEMHOE  MpOorpaMMHUpPOBaHMUE.
' " | Pemenue 3amau
10 10 AHanUTHYECKUE METOJBI pacuéra yria MEXIy MpSIMBIMH B
' ' | MHOTOTpaHHHUKAX
11 11 AHanuTHYEeCKHEe METOABl pacuéra yria MexXIy MpSIMBIMH B
' " | MHOTOTpaHHHKAX
12. | 12. | ®opmyina paccTOsIHUSA OT TOUKH JI0 MIIOCKOCTH B KOOPJIMHATAX
13. 13. | HaxoxeHue pacCTOSHUHM OT TOYKH JI0 IJIOCKOCTH B Ky0e
14 14 HaxoxxneHue paccTossHUii OT TOYKM [JI0 IUIOCKOCTH B
' " | mpaBWIILHOM NHpaMuIe
15. | 15. | KonrponbHas paboTa o TeMe « AHAJTUTHUECKas TEOMETPHSI»
2. lloesmopenue, 0600wenue u cucmemamu3auus 3HaAHUI 15 uacoe
16. 1. | CedeHust MHOTOTPaHHUKOB: CTaHAAPTHBIE MHOTOIPAaHHUKHU
17. 2. | CeueHuss MHOTOTPaHHUKOB: METOJ CJICIOB
18 3 CeueHnst ~ MHOTOTPAaHHHUKOB: CTaHIApTHBIE  IIIOCKOCTH,
' MIEPECCUCHMSI MTPSIMBIX M TUIOCKOCTEH
19. | 4. | [apamnenpHbIe NPSIMBIC U TUIOCKOCTH: NAPAJICIbHBIC CCUCHHS
20. 5. | INapamienbHble NPsIMBIE U IFIOCKOCTH: Pacu€T OTHOIICHHUH
21 6 [lapamnensHple TpsAMBIE W IDJIOCKOCTH:  YTJABL  MEXIY
' CKPEIIUBAIOITUMUCS MTPSIMBIMU
[epieHquKyNIpHBIE TPSIMBIC U TUIOCKOCTU: CTaHIAPTHEIC Maphl
22. 7. | IepNEHAUKYISIPHBIX TUIOCKOCTEH W  TPSMBIX, CHMMETpPHHU
MHOTOTPaHHUKOB
23 8 [lepieHuKyNApHBIE TPSAMBIE W TUIOCKOCTH: TEOpEeMa O TpeX
' " | nepneHAMKyIsipax
o4 9 [lepieHquKynsApHBIE TPSAMBIE W TIOCKOCTH: BBIYUCIICHUS AJIUH B
' " | MHOTOTpaHHHKAX
o5 10 [loBTOpEeHME: TUIOMAAM MHOTOYTOJLHUKOB, (HOPMYIBI IS
' " | momanen
2 11 [loBTOpEeHne: TUIIOMAAM MHOTOYTOJNBHUKOB, (OPMYIBI IS
' " | mmomazne#, coodpaxeHus o T00MsI
27 12 [loBTOpEeHME: TUIOMAAM MHOTOYTOJNLHUKOB, (HOPMYIBI IS
' " | nomaned, coobpaxeHws mo1o0us
28 13 Ilnomanau ceyeHnii MHOTOTPAHHUKOB: TUIOIIAIA TOBEPXHOCTEH,
' " | pa3pe3aHus Ha 9aCTH, COOOpaKEHUS TTOTOOMSI
29 14 [Tnomanu ceyeHnii MHOTOTPAHHUKOB: ILIOMIANA MTOBEPXHOCTEH,
' " | pa3pe3aHus Ha YACTH, COOOpaKEHHUS TTOI00US
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30 | 15. Konrtponbnas padora mo teme «lloBTOpeHHEe: MHOTOrpaHHUKH,
CEYEHHs] MHOTOTPaHHUKOBY

3. 00vém mMHOZ02pAHHUKA 6 uacos

31. 1. | O6Bém Tena. O0beM NPSIMOYTOIBHOTO MapaslJieenuIe1a

3 | 2 3amaun 00 yIBOGHHMH Ky0Oa, 0 KBaapaType Ky0a; O TPHCEKLUHUH
yria

33 3 CrepeoMeTpuyueCcKAe  3amadd, CBSA3aHHBIE C  OOBEMOM
MPSAMOYTOJIFHOTO TIapaJuleenunena

3 | 4 [lpuknannele 3amaud, CBS3aHHBIE C BBIYMCIECHHEM O00BEMa
MPSIMOYTOJIFHOTO MapaiIeieHIe1a

35. 5. | O0béM npsAMOii TPU3MBI

3% | 6 CrepeoMeTpuUecKue 3aaud, CBSI3aHHBIE C BBIYHCICHHUEM
00BEMOB MPSIMOI MPU3MBI

37. 7. | IlpuknaaHble 3a1a4M, CBA3aHHBIE C 00BEMOM MPSAMOM TPU3MBI

38 8. Brruncnenue Q§BéM0B Tel C TIOMONIBIO OMNPENENEHHOTO
uHTerpana. O0bpEM HAKIIOHHOW MPU3MBI

39, 9 Brrancaenue q§LéMOB TEJI C TIOMOULIBIO ONPENEIEHHOIO
naTerpana. O6bEM MUpamMuIbl

20 | 10. dopmyina 00béma nupaMuasl. OTHOIIEHHE 00BEMOB ITUPAMUT C
00IIMM yTIIOM

M| 11 dopmyna 00bEMa nupamuabl. OTHOLIEHHE 00BEMOB MUPAMUTL C
OOIIUM YTJIOM

2 | 12 CTepeOMe’pr/I‘IeCKI/Ie 3ama4d, CBs3aHHBIE C  OOBEMaMu
HAKJIOHHOW MTPU3MBI

13 | 13, CrepeoMeTpuuecKkue  3aJaud, CBs3aHHBIE C  OOBEMaMH
MTUPAMUATIBI

a4 | 14 [Ipuknagasie 3agaun 1o Teme «OOBEMBI TEN», CBSI3aHHBIC C
00BEMOM HAKJIIOHHOM MTPHU3MBI

15 | 1. HpI/I“KJ'Ia,I[HHe 3agaud 1o Teme «OO0BEMBI Tem», CBA3aHHBIC C
00BEMOM MTUPAMUIBI

46. | 16. | IlpumeneHne 00bEMOB. BhIuncIeHHE PACCTOSIHUS A0 INIOCKOCTH

47. | 17. | KontponsHast pabota no teme «O0bEM MHOTOrpaHHHUKA»

4. Tena spawienus 24 uaca

48, 1 Hunuaapuyeckas MOBEPXHOCTh, 00pa3yIoIIne HUIHHIPUIECKOMN
MTOBEPXHOCTH

49. 2 Hununaap. Ipsmoit kpyroeoi nunusap. [nomans noBepxHocTu
IWIMHPA

50 | 3 Konnueckass ~ moBepxHOCTb,  OOpasymome  KOHHYECKOH
noBepxHocTu. Konyc

51 | 4 CeueHue KOHyca IUIOCKOCTBIO, TapajUICIbHOM IUIOCKOCTH
OCHOBaHHS

50, 5 Yceu€unnlii koHyc. M3o00pakeHHEe KOHYCOB W YCEUEHHBIX
KOHYCOB

53. 6. | [lnomanpr 6OKOBOM MOBEPXHOCTH KOHYCA

54. 7. | [Inomaap NOTHOM MOBEPXHOCTH KOHYCa

55 | 8 CrepeomMeTpuuecKue 3a7ia1H Ha J10Ka3aTeNbCTBO 1 BHIUCIICHNE,
MTOCTPOCHHEM CEUSHHH IIIMHAPA, KOHYCa

56 | 9 CrepeomeTpudeckue 3a7ia1H Ha J10Ka3aTeNbCTBO 1 BLIUCIICHNE,
MOCTPOCHUEM CEUCHUH IIMIIMHIPA, KOHYyCa

57. | 10. | IlpuknagHble 3a1a4M, CBA3aHHBIC C IIFTHHAPOM

58. | 11. | IlpuknaaHble 3a1a4M, CBA3aHHBIC C IFIIHHAPOM

59. | 12. | Chepa u miap

60. | 13. Ilepeceuenne cdepsl u mapa C IUIOCKOCTBIO. Bua wu
n300pakeHue mapa

6L | 14, Kacanue mapa u cdepbl IUIOCKOCTBIO. Bua u n3o0paxeHue
mapa

62. | 15. | Ypasuenue coepsl. [lnonrans chepsl u e€ yacteit
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63. | 16. | CummeTpus cepsl u mapa

64 | 17, CrepeoMeTpriecKre 3a/1a4d Ha JIOKa3aTelbCTBO, CBSI3aHHBIC CO
chepoit ¥ apoM, MOCTPOSHHUEM UX CEUCHHIH MIIOCKOCTHIO

65 | 18. CrepeoMeTpuiecKkue 3aJadyd Ha BBIYHCICHHE, CBSI3aHHBIE CO
cdepoii ¥ m1apoM, MOCTPOCHUEM HX CEYEHHUH IIIOCKOCTHIO

66. | 19. | [IpuknaaHbie 3a1a4M, CBA3aHHBIC CO Chepoi U MapoM

67 | 20. [ToBTOopeHHe: OKPYXKHOCTh Ha TUIOCKOCTH, BBIYHCICHUS B
OKPYKHOCTH, CTaHAAPTHBIC TTIOA00US

68. | 21. | Paznuunble KOMOMHAIIMH TeJl BpAIIESHHUSI U MHOTOTPaHHUKOB

69. | 22. | Bagauu no Teme «Tega ¥ HOBEPXHOCTH BPAICHUS

70. | 23. | 3agauu no Teme «Tejga ¥ HOBEPXHOCTH BPAILCHUS»

71 | 24, KontponmbHas pabora mo Teme «Tema ©W  MOBEPXHOCTH
BpAaIICHUD)

5. Ilnowadu nosepxnocmu u 066EMmbl KPy2ivlx meJ 9 yacos

72. 1. | O6bém nununapa. Teopema 00 00BEME MPSIMOTO IHIMHAPA

73, 2 Brruucnenne o00BEMOB TEI ¢ IOMOINBIO  OMPEACIEHHOTO
uHTerpana. O0bpéM KoHyca

74. 3. | Ilmomaau GOKOBOH M MOJTHOM MOBEPXHOCTH KOHYCa

75 | 2 CrepeoMeTpUYeCKUE 3aJ1aud, CBSI3aHHBIE C BBIYHCICHUEM
00bEMOB LIMJIMHJIPA, KOHYCA

7. | 5 Hpnma;[HHev 3amaun Mo Teme «OOBEMBI W IIIOHIANU
MOBEPXHOCTEH TeI»
OO0BéM 11apa u 11apoBoro cekropa. Teopema 00 00bEMe mIapa.

77, 6. [Tmomane cdeprl. CTepeoMeTpuuecKre 3amadu, CBSI3aHHBIC C
BBIYUCIICHHEM 00BEMOB MIapa, MAapOBOTO CETMEHTA U LIAPOBOTO
CEeKTOpa
[Ipuknagasie 3agaun 1o Teme «OOBEMBI TEN», CBSI3aHHBIC C

78. 7. | oObémMoM mapa u momansio chepbl. COOTHOWICHUS MEXIY
IIOINAASIMU TIOBEPXHOCTEH M 00bEMaMH OJOOHBIX Te
[TogoOHBIe Tenma B mpocTpaHcTBe. M3meHeHWe o0BEMa mpu

79. 8. | mogobun. CrepeoMeTpHuYECKHE  3aJadM, CBS3aHHBIC  C
BBIYUCIICHHEM 00BEMOB TeJ U IIOLIa e MOBEPXHOCTEH

80 | o KOH:FpOJ'IBHaSI pabora mo Tteme «[lmomanu MOBEPXHOCTH H
00BEMBI KPYTIIBIX TEI»

6. eusicenun 5 yacos

81 1 HBwxkenns mnpoctpanctBa. OroOpaxkeHus. JIBwkeHHs
paBeHcTBO ¢uryp. Obuue cBocTBa IBHKECHUH

82, 2 Buael aBwKeHUN: mapalsielbHBI  TIEpeHOoC, LeHTpaIbHas
CUMMETPHS, 3epKaJIbHAS] CHMMETPHS, IIOBOPOT BOKPYT NPSIMOU

83. | 3. | IIpeobpazoBanus momodwust. Ilpsimast u cdepa Ditnepa

84. | 4. | 'eomerpuuecKkue 3a/1a4d Ha IPUMCHEHHUE JIBUKCHHUS

85. 5. | KontponbsHas pabota 1o Teme «J[BrmkeHus»

7. Iloemopenue, 0600wenue u cucmemamu3zayus 3HAHUI 17 uacoe

86. 1 O6o6maromeue nmoBTOpeHue no Teme «l[lapamiensHOCTh IPSIMBIX
U IJIOCKOCTEH B MPOCTPAHCTBE

87 2 OoOoO6mmaromiee  moBTopeHne 1o TemMe  «BekTopel B
MIPOCTPAHCTBE

88 | 3 O6o0maroniee MOBTOPEHHUE MO TeEME «YTOJI MEXIy MPsIMON H
TJIOCKOCTBIO»

89, 4 Oo6o06maromiee moBTopeHne 1o Teme «Ilmomans OOKOBOH
MOBEPXHOCTH MHOTOTPAaHHUKA

90. 5. | Obobmaroriee nopropeHue mo reme «O0beM MHOTOTPAHHUKAY

91 6. O6o06matomiee moBTopeHue mo teme «llromaay moBepxXHOCTH U
00BEMBI KPYTIIBIX TEI

9. 7 O0o01marolee MOBTOPSHUE IIOHATHH M METOJOB  Kypca
reometpuu 10-11 xnaccoB, cucreMaTu3ainys 3HaHUMH.

93. 8. | UroroBas KoHTpoJbHAs paboTa
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94. 9. | Urorosas KoHTpoJIbHAs paboTa
95 | 10 AHaJII/ISv omunbok, gomymieHHbIX B KP. PelieHue aHanormyHbix
3aJaHuH.
Hctopusi pa3BuUTHs CTepeOMETpUM KaKk HayKH U €€ pojb B
96. | 11. | pa3BUTHHM COBPEMCHHBIX HHXCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHH
Hctopus pa3BUTHS CTEPEOMETPUM KaK HAyKd M €€ poyib B
97. | 12. | pa3BUTHH COBPEMCHHBIX HMHXCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHH
Hctopus pa3BUTHS CTEPEOMETPUM KaK HAyKd M €€ poyib B
98. | 13. | pa3BUTHHM COBPEMCHHBIX HMHXCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHH
Hctopus pa3BUTHS CTEPEOMETPUM KaK HAyKd M €€ poyib B
99. | 14. | pa3BUTHH COBPEMCHHBIX HH)KCHEPHBIX M KOMIIBIOTEPHBIX
TEXHOJIOTHH
Hctopust pa3BuUTHs CTEepeOMETpUM KaKk HayKH U €€ pojb B
100.| 15. | pa3BUTUH COBPEMEHHBIX HHXXCHEPHBIX K KOMIIBIOTEPHBIX
TEXHOJIOTUH
Hctopust pa3BuUTHs CTepeOMETpUM Kak HayKH U €€ pojb B
101.| 16. | pa3sBUTUM COBPEMEHHBIX HHXCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH
Hctopus pa3BUTHS CTEPEOMETPUM KaK HAyKd M €€ poyib B
102.| 17. | pa3sBUTUM COBPEMEHHBIX HHXCHEPHBIX U KOMIIBIOTEPHBIX

TEXHOJIOTHHA
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IIpoBepsiemble TPeOOBAHHUS K pe3y/IbTaTaM OCBOCHHMS OCHOBHOM 00pa30BaTeJbHOM NPOrPaMMbl

10 xaace
Kon . .
DOBEDSIEMOro IIpoBepsieMble mpeaqMeTHbIE Pe3yJbTATHI OCBOEHUSI OCHOBHOI 00pa3oBaTeILHOM
ponep NMPoOrpaMMbl CpeiHero oo1ero o0pa3oBaHus
pe3yJbTarta
7 I'eometpus
7.1 OrmepupoBaTh MOHATHAMU: TOYKA, IPSAMas, TIIOCKOCTh
79 [IpuMeHATh aKCHOMBI CTEPEOMETPUH U CIECTBUS M3 HUX MPHU PEIICHUH Te€OMETPHIECKUX
' 3a1ay
73 OneprpoBaTh TMOHATHUSAMHU: TAPAUIENBHOCTh W MEPIEHANKYISIPHOCTh TMPSMBIX H
' TUIOCKOCTEH
7.4 KnaccuduimpoBats B3aiMHOE PaCIOIOKESHHE MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE
OnepupoBaTh TOHATUSMU: JABYTPaHHBIA yrojl, TpPaHH JBYTPaHHOTO yria, pedpo
7.5 IBYTPAHHOTO YTJIa, JMHEWHBIA yToJI IBYTPaHHOTO yTIia, TpagycHas Mepa ABYTPaHHOTO
yria
76 OnepupoBaTh TOHSATHUSAMH: MHOTOTPAHHHK, BBIMYKJIBIA M HEBBITYKJIBIH MHOTOTPaHHUK,
' 3JIEMEHTHI MHOTOTPaHHUKA, TIPABUIHLHBIA MHOTOTPAHHHUK
77 PacrioznaBaTh OCHOBHBIE BHIB MHOTOTPAHHUKOB (MMpamuna, MPU3Ma, MPSMOYTOIbHBIH

napasuIeyenuIie, Kyo)

KnaccugurmpoBaTh MHOTOTpaHHUKH, BBIOMpas OCHOBaHHS JUISI  KJIaCCU(PUKAIUN
7.8 (BBITTyKJIBIE W HEBBIMYKIIBIE MHOTOTPAaHHUKH, MPAaBUJIbHBIE MHOTOTPAHHHUKH, TPSMBIE H
HAKJIOHHBIC TIPU3MBI, TAPAJIICIICITUIIC B

7.9 OnepupoBaTh NOHATUSAMU: CEKYIIasl MIIOCKOCTh, CEYCHUE MHOTOTPaHHUKOB
7.10 OOBACHATH IPUHIIUIIBI TOCTPOCHIS CEUCHUH MHOTOTPaHHUKOB, UCITOJIB3YsI METO]T CIICIIOB
711 CTpouTh CEYCHHS MHOTOTPAaHHHKOB METOJIOM CJICJIOB, BBIMTOJHATH (BBIHOCHBIE) TUIOCKHUC
' YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BHI CBEPXY, COOKY, CHU3Y
Pemmate 3ajaum Ha HaxXOXKJIEHWE TEOMETPUYECKHX BEJIMYHH IO 00pa3naM WIu
712 NrOpUTMaM, TIPUMEHSIST H3BECTHBIC aHATUTUICCKUE METOBI TP PEIICHUH CTaHAaPTHBIX
' MaTEeMaTHYECKUX 33J1a4 Ha BEIYUCIICHUE PACCTOSTHUN MEX]Ty IBYMS TOYKAMH, OT TOYKH 10
OPSIMOM, OT TOYKH JIO INTIOCKOCTH, MEKIY CKPEIIUBAIOIIIUMHUCS TPSIMBIMH
Pemmate 3ajaum Ha HaxXOXKJIEHWE TEOMETPUYECKHX BEJIMYHMH IO o00pa3naM WIu
713 IropuTMaM, PUMEHSST U3BECTHBIC aHAIMTUYCCKUE METOBI PU PEIICHUU CTAaHIapPTHBIX

MaTEeMaTHYECKUX 3a7ad HA BBIYHCIICHHE YTJIOB MEXKIY CKPEIIUBAIOIUMUCS TPSIMBIMH,
MEXTy IPSIMON U TTOCKOCTBIO, MEXKY TUIOCKOCTSMH, IBYTPAHHBIX YTIIOB

Boranciiate 00bEMBI U IO TOBEPXHOCTEH MHOTOTPAaHHHUKOB (IIpHU3Ma, MMUPaMUIa) ¢
7.14 MpUMEHEHUEM (POPMYII, BBIYUCIATH COOTHOIICHUS MEXy IUIOIIAISIMH IMOBEPXHOCTEH,
00BbEéMaMu TOAOOHBIX MHOTOTPAHHUKOB

OneprpoBaTh MOHITHAMHU: CHMMETPUS B TPOCTPAHCTBE, IIEHTP, OCh U IUIOCKOCTH

7.15
CUMMETPUH, LEHTP, OCh U INIOCKOCTh CHMMETPUHN (PUTYPHI
716 UzBnexatpb, IpeoOpa30BbIBATh U HHTEPIPETUPOBATH HHYOPMALIHMIO O MPOCTPAHCTBEHHBIX
' reOMETPUUCCKHUX (UTypax, MPEACTABICHHYIO Ha YePTEeKaxX M PUCYHKAX
7.17 [lpumensats reomerpuueckue (akThl IS  pEIICHHS CTEPEOMETPUYECKHX —3ajad,
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NPEMONIATAIONIMX HECKOJBKO IIAroB PEIICHHUS, €CIH YCIOBHS MPUMEHCHHUS 3aJaHbl B
SIBHOH (hopme

HpI/IMeHSITI: HpOCTefIIHHG nporpaMMHbIC CpPCACTBA U JJICKTPOHHO-KOMMYHUKAIIMOHHBIC

7.18
CHCTEMBI IIPH PEILICHUN CTEPEOMETPUIECKUX 3a7ad
719 [MpuBoANTH TpPUMEpPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B TMpHpOJEC U IKH3HU,
' pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE
[IpuMeHsTh MONMydYeHHBIC 3HAHHMS HA MPAKTHKE: aHATM3UPOBATH pEajbHBIC CUTYyallUH U
NPUMEHSATh M3YYCHHBIC TIOHATHS B TIPOILlECCE TOWCKA pEIICHUs MaTeMaTHYeCKH
720 cOpPMYJIUPOBAaHHON MPOOJEMBI, MOJICIHPOBATh peallbHble CHTYalldd Ha  S3bIKE
' TEOMETPHUH, HCCIIEAOBaTh IOCTPOCHHBIE MOJETH C HCHOJIb30BAHHEM T'€OMETPHUYECKUX
HNOHATUI M TeopeM, ammapara aiareOpbl, peliaTh NMPAKTHYECKUE 3a/1a4, CBSI3aHHBIC C
HAXOXK/IEHUEM TeOMETPUIECKUX BEITMINH
11 knacc
Kon . .
DOBEDsIeMOro IIpoBepsiemble mnpeaMeTHBIE Pe3YJbTATHI OCBOEHHS] OCHOBHOW 00pa3oBaTe/IbLHOI
ponep MpOrpaMMbl CpeaHero ooiero oopa3oBaHus
pe3yJabrara
6 I'eomeTpus
OmneprpoBaTh MOHATUSAMHU: IUITUHIPHIECKAS TOBEPXHOCTD, 00Pa3yOIUe IUINHAPHICCKON
6.1 MOBEPXHOCTH, IWIMHIP, KOHHWYECKAas TMOBEPXHOCTh, OOpa3yrollue KOHHUYECKOU
MOBEPXHOCTH, KOHYC, ChepruecKasi IOBEPXHOCTh
6.2 PacnioznaBath Tena BpameHus (LWIMHAP, KOHYC, cdepa u map)
6.3 OOBSACHATD CIIOCOOBI MOMYUCHHUS TEJI BPAIICHHS
6.4 KnaccugunmpoBaTs B3auMHOE pacroyioskeHue cepsl v IUIOCKOCTH
6.5 OnepupoBaTh MOHATHSIMU: LIAPOBOI CETMEHT, OCHOBaHHE CETMEHTA, BBICOTA CETMEHTA,
' IapOBOH CJIOM, OCHOBaHME IIAPOBOTO CJI0S, BHICOTA IIIAPOBOIO CJIOA, IAPOBOM CEKTOP
6.6 Beraucnate 00bEMBI U TUIONIAN TTOBEPXHOCTEH TeJd BpallleHHs, T€OMETPUIECKUX TN C
' nprMeHeHneM HopMyI
6.7 OmnepupoBaTh TOHSATHSAMHU: MHOTOTPAHHUK, BIHMCAHHBIH B cdepy M ONMUCAHHBIA OKOJIO
' cdepsl, chepa, BrivicaHHass B MHOTOTPAHHUK HJTH TEJIO BPALICHUS
6.8 BbIUuCnATE COOTHOIIEHHS MEKIY TUIOLIAIIMH MOBEPXHOCTEH U 00bEMaMu MOAOOHBIX TEI
6.9 W300paxkath u3ydaeMbie GUTYpPBI OT PYKH U C IPOCTHIX YEPTEKHBIX HHCTPYMEHTOB
6.10 BEIONHATS (BBIHOCHBIE) IIOCKUE YEPTEKH M3 PHCYHKOB MPOCTHIX 00BEMHBIX (UTYp: BHUI
' CBEpXY, COOKY, CHH3Y; CTPOUTH CEUCHHS TeJl BpaIlCHHS
6.11 HM3BiiekaTh, HHTEPIPETHPOBATh U MPEOOPA30BBIBATh HH(POPMAIMIO O MPOCTPAHCTBEHHBIX
' reoMeTpruYecKnx (pUrypax, peCTaBICHHYIO Ha YepPTeXKax U PUCYHKAX
[Mpumenste Teomerpudeckue (akThl JUIsI  PEIICHUS CTEPEOMETPHUYECKHX — 3aJ]1ad,
6.12 MPEAINOIAralonX HECKOJIBKO IIAroB PELICHUs, €CIH YCIOBHS NPUMEHCHHUS 3a/laHbl B
sIBHOU hopme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B POCTPAHCTBE
6.14 BBINOTHAT NEWCTBUS CIOKEHHSI BEKTOPOB, BHIYUTAHHS BEKTOPOB U YMHOXKCHHUSI BEKTOPA

Ha 4uclio, O6’BHCHHTB, KaKUMH CBOMCTBAMHU OHHU O6J'Ia)_'[aIOT
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6.15 [IpuMeHATs npaBUIIO MapajUIeNeNUIeaa PH CI0KEHUN BEKTOPOB

OneprpoBaTh MOHATHSIMH: JE€KAPTOBHI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOpP, MOMAYINb
6.16 BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXIY BEKTOPaMHU, CKaJISIPHOE
MIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIC U KOMILTAHAPHBIE BEKTOPHI

Haxognts cymMMy BEKTOPOB M MPOU3BENCHHE BEKTOpA HA YMCIIO, YTOJI MEXKIY BEKTOPAMH,

6.17

CKaJISIPHOE MTPOM3BEIEHUE, PACKIIABIBATH BEKTOP IO ABYM HEKOJUTMHEAPHBIM BEKTOpaM
6.18 3amaBaTh INIOCKOCTh YPaBHEHHEM B JIEKAPTOBOM CUCTEME KOOPAUHAT
6.19 Pematp mpocreiimye reoMeTpudecKre 3a1a4d Ha MPUMEHEHHE BEeKTOPHO-KOOPINHATHOTO

MCTOJa

Pemats 3agadd Ha O0Ka3aTCJIbCTBO MAaTCMAaTHYCCKUX OTHOIICHUH W HaXO0XICHHUC
6.20 reOMCTPUUICCKUX BCJIUYUH I10 o6pa3uaM WK aJiropuTMaM, NpUMCHAS U3BCCTHBIC MCTO/bL
IIpHU pECIICHUU CTAaHAAPTHBIX MAaTEMAaTHYCCKUX 3ada4

HpI/IMCH}ITB HpOCTefIIHHG IporpaMMHBIC CpPEACTBA U IBJICKTPOHHO-KOMMYHHUKAIIMOHHBIC

6.21
CHCTEMBI P PELICHUU CTEPEOMETPUIECKUX 3a1a4
6.22 [IpuBomuTh mHpUMEpHl MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MpHPOJAE M KHU3HH,

' pacro3HaBaTh NPOSABICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE
[IpumensTh mONyYeHHbIE 3HAHMWSA Ha TPAKTHKE: aHAJM3HPOBATH pealibHbIE CUTYyalud U
NPUMEHSTh H3YYCHHBIC TOHATHS B TpOLEcCe TIOWCKAa peIleHHs MaTeMaTH4ecKu

6.23 copMynpoBaHHOI MTPOOIEMBI, MOJETUPOBATEH PeabHbIE CUTYalll! HA SI3BIKE TEOMETPHUH,

' UCCIIEI0BAaTh IOCTPOCHHBIE MOJENIN C HCIOJIb30BAHUEM T'E€OMETPHUUECKUX MOHATHH U
TeopeM, ammaparta anreOpbl, pelarts NPakKTHYECKHEe 3a/a4M, CBA3aHHBIE C HaXOXKACHUEM
reOMETPUUYECKUX BEJIMUUH

IIpoBepsiemMble 3JIeMEHThI COIePKAHUA
10 kacc
Kon IIpoBepsieMblii 371€MEHT COAEPKAHUSA
7 TI'eometpus
71 OcHOBHBIE MNOHATUS cTepeoMeTpuu. Toduka, mpsAMas, IUIOCKOCTb, HPOCTpaHCTBO. IloHsTHE 00
' AKCHOMaTHYECKOM MTOCTPOEHUH CTEPEOMETPUU: AKCIOMBI CTEPEOMETPHH U CIIEACTBUS U3 HUX
B3auMHoe pacmonoskeHue NpsIMBIX B IPOCTPAHCTBE: IE€PECEKArOIIUECs, IapajulelbHble M CKpe-
muBaronecs: npsmele. IlapamienbHOCTs HNPSIMBIX M IUIOCKOCTEH B INPOCTPAHCTBE: MapaljieibHble
79 | MPAMBIC B IPOCTPAHCTBE, TApAIENbHOCTh TPEX MPSIMBIX, MAPAIIEIBHOCTD MPSIMOH U TNIOCKOCTU. YTJIBI

C COHAIpaBJICHHBIMU CTOPOHAMH, YroJl MEXAY MNpsAMBIMA B MpocTpaHcTBe. IlapamnensHOCTh
IJIOCKOCTEW: TapajuleNibHble IIJIOCKOCTH, CBOMCTBA MapajulesbHBIX IIockocTei. IIpocreiiiue
MPOCTPAaHCTBEHHBIE (PUTYPHI HA TUIOCKOCTHU: TETPadip, KyO, mapasuieenuie/, IOCTPOSHUE CCUCHHIN

[eprieHAUKYASPHOCTE MPSIMON M TIOCKOCTHU: MEPIIECHIUKYJSIPHBIE MPSIMbIe B MPOCTPAHCTBE, MPSIMbIC
napajuleNibHble ¥ TEpHEHANMKYJSPHBIE K IUIOCKOCTH, TPH3HAK IEPNCHIUKYJISAPHOCTH NPSAMOH H
IUIOCKOCTH, TEOpEMa O NMPSIMON NEPIEeHINKYIIPHON IUIOCKOCTH. YTJbI B IPOCTPAHCTBE: YrOJI MEXKIY
7.3 | npsAMOW W TUIOCKOCTBIO, ABYTPAHHBIA Yroj, JMHEHHBIM yron AByrpanHoro yria. llepneHaukymsap u
HAKJIOHHBIE: PACCTOSHHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHHE OT MPSAMON 10 IUIOCKOCTH, MPOCKIINSI
¢Gurypsl Ha IUIOCKOCTb. lleprneHIUKYIIpHOCTh IUIOCKOCTEH: MPH3HAK IMEPICHIUKYISIPHOCTH JBYX
miockocted. TeopeMa o TpéX nmepneHIuKyIsIpax

[TonsiTHE MHOTOTpPaHHHMKA, OCHOBHBIC JJIEMEHTHI MHOTOTPAHHUKA, BBIMYKIbIE W HEBBITYKIJIBIC
7.4 | MmHOTOTpaHHWKH, pa3BEPTKa MHOTOTpaHHHMKA. [Ipm3Ma: N-yrombHas mpu3Ma, TPaHHW W OCHOBaHUS
MPU3MBI, TIpsiMasi ¥ HaKJIOHHAs MPU3MBI, OOKOBas M IMOJHAS TOBEPXHOCTH Mpu3Mbl. [lapamnenenumnesn,
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MPSIMOYTOJILHBINA TApaJUICICIHIe]] U ero cpoiictBa. [lmpammupma: N-yrompHas THUpaMuaa, TPaHU H
OCHOBaHWE MUpPaMUIbl, OOKOBas M TMONHAS TOBEPXHOCTh TNHPAMHIIBI, TPABWIbHAA M yCEUEHHAS
nupaMua. DJIEMEHTHl TPU3MBI B nupaMubl. [IpaBribHBIE MHOTOTPAHHUKH: MOHSTHE MPABHIBLHOTO
MHOTOTPaHHUKA, TIPABIIIbHAS TIPU3Ma U MIPaBIIIbHAS TUpaMU/Ia, IPaBUIIbHAS TPEYroJIbHAS MTUpaMUa H
MIPaBWIIBHBIA TeTpadip, Kyo. [IpeacTaBnenue o mpaBUIIBHBIX MHOTOTPAaHHUKAX: OKTa’dIp, JOJAEKadAp H
ukocasp. CedeHus MPU3MBbI U MAPAMHUIBI

CI/IMMCTpI/I}I B TPOCTPAHCTBC: CHUMMCETPHUA OTHOCHUTCIILHO TOYKH, HpﬂMOﬁ, IUTIOCKOCTH. DJIEMCHTEI

7.5
CUMMETPHUH B MUPAMHUJIAX, TapajlIeNennIeIax, MPaBIIbHBIX MHOTOTpaHHIKAX
Brramncienmne 21eMeHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHainu, yribl. [1nomaas 60KOBOM MOBEPXHOCTH
76 | MOJTHOW TOBEPXHOCTU MPSIMOM TPU3MBI, TUIOMAh OCHOBAHMI, TeOpeMa O OOKOBOH MOBEPXHOCTH
' npsiMoit ipu3Mel. [Lmomaas 60KOBOW MOBEPXHOCTH M IMOBEPXHOCTH MPABUIIBHON THPaMUJIBI, TEOpEMa O
momany yceu€unon nmupamuabl. [lorstae 06 00péMe. OOBEM TMPAMUIBI, IPU3MBI
77 IMomoOubIe Tema B mpoctpaHcTBe. COOTHOMICHHSI MEXIY IUIONIAISIMU TMOBEPXHOCTEH, 00BEMamMu
' MOTOOHBIX TEI
11 kaacce
Kon IIpoBepsieMBblii 3J1eMEHT COIePKAHUSA
6 I'eometpus
Hunuagprydeckass  MOBEPXHOCTh,  O0Opa3yomiue  IMIIMHAPUYECKOW  TOBEPXHOCTH,  OCh
6.1 MWIAHAPUYIECKOW MOBEpXHOCTH. L{MnmmHap: ocHOBaHUS M OOKOBas MOBEPXHOCTH, 0Opasyromas u
0Cb, TUTOIIA(h OOKOBOM U TOJIHOM MTOBEPXHOCTH
Konuueckas moBepXHOCTh, 00pa3yoNue KOHMYECKOW MOBEPXHOCTH, OCh U BEPIIUHA KOHUYECKOM
6.2 moBepxHOCTH. KOHyC: OCHOBaHHWE W BEpPIIMHA, 00pa3yromas U OCh, IDIOMAasL OOKOBOM W IOTHON
MOBEPXHOCTH. Y CCUEHHBIN KOHYC: 00pa3yIoIie U BEICOTa, OCHOBAaHUS M OOKOBAas TIOBEPXHOCTh
6.3 Cdepa u map: neHTp, paanyc, IuaMeTp, IUIOMaas TOBEPXHOCTH cdephl. B3auMHoe pacmnonoxeHue
' cepbl U IJIOCKOCTH, KacaTelIbHas IIOCKOCTh K cdepe, miomanb chepbl
6.4 M3obpakeHue Tel BpalleHNs Ha TIOCKOCTH. Pa3BEpTKa MUIIHHIpPA U KOHyCa
6.5 KoMOunanuy Ten BpaileHUs W MHOTOTPAaHHMKOB. MHOTOTpaHHHK, OIMUCAHHBINA OKOJIO CQephl,
' cdepa, BIUCaHHAS B MHOTOTPAHHUK, WU TEJIO BPAIEHUS
6.6 ITonstne 06 06béMe. OCHOBHBIE CBOWCTBA 00BEMOB Tel. Teopema 00 00BEME MPSIMOYTOIHHOTO
' napasuiesenureaa u ceacTpus u3z He€. O0bEM munuHIpa, KoHyca. O0bEM Iapa ¥ mionans chepbl
6.7 ITomoOubIe Tenma B mpoctpaHcTBe. COOTHOIICHUS MEXIY IDIOMIAASMU MOBEPXHOCTEH, 00BEMamMu
) IMOTOOHBIX TEI
68 Ceuenust nmnuHApa (MapajuieIbHO W TMEPICHIUKYISPHO OCH), CEYCHHUs KOHyca (MapajuieabHoe
' OCHOBAHUIO U MPOXO/AIIee Yepe3 BEPIINHY), CEUCHHUS 1Iapa
BexTop Ha mimockocTH u B mpocTpaHcTBe. CI0KEHHNE U BEIYMTAHHE BEKTOPOB. Y MHOXKEHHE BEKTOPA
6.9 Ha u4ucno. PaznoxeHue BeKTopa IO TpEM  HEKOMIUIAaHApHBIM  BekTopam. IIpaBuiio
napauienenunena. Pemenue 3aga4, CBA3aHHBIX C IPUMEHEHUEM MPaBUJI IEUCTBUM ¢ BEKTOpaMu
IIpsimoyrosibHasi cucTeMa KOOpJAMHAT B mpocTpaHcTBe. Koopauuartel Bektopa. [IpocTeiiue 3agaumn
6.10 B KOOpAMHATAX. YTOJI MeXTy BekTopamu. CKalsipHOE MPOU3BeIeHNE BEKTOPOB. Brrdncienne yrios

MCKOY IpAMbIMHU n IIJIOCKOCTSAMM. KOOpI[HHaTHO-BeKTOpHBIﬁ METOL npu  pCHICHUHA
TCOMCTPUUCCKUX 3a1a4
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IIposepsiembie Ha EI'D no matemaTuke TpeOOBaHUS K pe3y/IbTaTaM OCBOCHHMS OCHOBHOM

Kon
MPOBEPSIEMOT0
TpeOoBaHMS

o0pa3oBaTeJIbHOM MPOrpaMMbl CpeHero 001ero o0pa3oBaHusi

I[IpoBepsieMble TpeGoBaHUS K NpeIMETHBIM pe3yJabTaTaM OCBOEHHSI OCHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMblI CPeTHEro 001ero 00pa3oBaHusI

Bragenne meTogamu 10Ka3aTeNbCTB, AITOPUTMAMH PEICHUS 3a[a9; yMeHHE (OpMyITUPOBaTh
U ONEpHUPOBATh TOHATHAMH: OIpEIENEeHUE, aKCUOMa, TEOpeMa, CJIEICTBUE, CBOMCTBO,
NpPU3HAK, [OKa3aTeIbCTBO, PABHOCWIBbHBIE (OPMYIUPOBKH; MPUMEHITH HX; YyMEHHE
(dhopmynHupoBaTh 00paTHOE W TIPOTUBOIOJIOXHOE YTBEPIKICHUE, NMPHUBOJUTH TPUMEPH U
KOHTPIIPHIMEPHI,  HCTIONB30BATh  METOJl MAaTeMaTHYeCKOW  WHAYKLIWH;  TPOBOIUTH
JIOKa3aTeNbHbIE PACCYKIACHUS MPU pEIIeHUN 33a/1ad, OLIEHHWBATh JIOTHYECKYIO NPaBUIBHOCTh
paccyXAeHul; yMEHHE OINEpHpOBAaTh MOHATUAMU: MHOYKECTBO, MOJMHOXECTBO, OINEPALUU
HaJ MHOXKECTBAMH, YyMEHHE HCIIOIb30BaTh TEOPETHKO-MHOXKECTBEHHBIN ammapar Uit
OTHMCaHUsl PeaJbHBIX MMPOLIECCOB U SBJICHHUNA W MPU PEIISHUH 3a/1a4, B TOM YHUCIIE U3 APYTUX
yueOHBIX MPEAMETOB; YMEHHUE ONEPUPOBATh MOHATUAMU: rpad, CBA3HBIN rpad, JepeBo, IUKI,
rpad Ha IUIOCKOCTH;, YMEHHE 33JlaBaTh M OIUCHIBaTh Tpadbl pa3IMYHBIMU CHOCOOaMU;
WCIIOJIb30BaTh Tpadbl MpH PENICHAY 33124

YMeHre omnepupoBaTh MOHATHSIMHU: HAaTypajbHOE YHCIO, LEJIOE YUCIO, CTENECHb C IEIBbIM
MoKa3aTeneM, KOpeHb HATypalbHOM CTENeHHW, CTENEHb C pAlHOHAJBHBIM IIOKa3aTesieM,
CTEIeHb C JICHCTBUTENHHBIM IIOKa3aTeieM, JIOrapu(M 4YHCIIa, CHHYC, KOCHHYC W TaHTEHC
MIPOU3BOJIIBHOTO YHUCIIA, OCTATOK 10 MOMAYIIIO, PAITMOHANBHOE YUCIIO, MPPANHOHAIFHOE YHCIIO,
MHOXECTBA HATYpaJbHBIX, LEJbIX, PAlUOHANBHBIX, ACUCTBUTENBHBIX 4YHCEN, YyMEHHUE
WCIIOJIB30BaTh MPU3HAKU JEIMMOCTH, HAMMEHBIINI OO JAeIUTeNIb M HaUMEHbIIee o01Iee
KpaTHOe, anropuT™M EBKimma mnpu pemieHuH 3a4ad; 3HAKOMCTBO C  Pa3IMYHBIMHU
MO3UIIMOHHBIMHA CHCTEMaMH CYMCIIEHUS; YMEHHE BBITIONHATH BBIYHMCICHHE 3HAYCHUHA U
npeoOpa3oBaHus BBIPAKCHUH CO CTENEHSAMH M Jiorapu(mamu, mIpeoOpa3oBaHUsl APOOHO-
palMOHANBHBIX BBIPAKEHUH; YMEHHE ONEpUPOBATh MOHATUSIMH: IOCIEIOBATEIBLHOCTD,
apudMeTHYeCKass MPOTpeccHs, TeoMeTphuecKas TMporpeccusi, OECKOHEYHO YyObIBaromiast
TeOMEeTpHYECKasi MPOTPECcCHs; YMEHHE 3a/laBaTh IIOCIEN0BATEIHLHOCTH, B TOM YHCIE C
MIOMOIIBIO PEKYPPEHTHBIX (POPMYJI; YMEHHE ONEPUPOBATh NOHATHAMHU: KOMIUIEKCHOE YHCIIO,
COIIPSDKEHHBIE KOMIUIEKCHBIE YHCa, MOAYJIb M apryMEHT KOMILIEKCHOTO 4YHcia, (opma
3amucy KOMIUIEKCHBIX YHCeNl (TeoMeTpHdYecKas, TPUTOHOMETpHUYecKas WU anreOpamdeckas);
YMETh TIPOHM3BOJHTH apU(PMETUUYCCKUE NEHCTBUS C KOMIUIEKCHBIMH YHWCIIAMH;, MPHBOJUTH
INpUMEPHI UCTIONB30BAHUSI KOMIUIEKCHBIX YMCENl; ONEPUPOBATh MOHATHIMU: MaTpula 2X2 H
3X3, onpeaenuTeNb MATPULBI, TEOMETPUIECKUI CMBICI ONIPEACTUTEIS

YMeHue onepupoBaTh TMOHSATHSAME: paIiOHANbHBIE, HWpPpAIOHANbHEIE, MOKa3aTelbHBIE,
CTCTICHHBIC, JIOTapU()PMUYECKUEC, TPUTOHOMETPUYCCKUE YPaBHCHHS M HEPABCHCTBA, WX
CHUCTEMBI; YMCHHE OIECPUPOBATh MOHSTUSMHU: TOXKIECTBO, TOXKICCTBEHHOE NMpeoOpa3oBaHuUE,
ypaBHEHHE, HEPABEHCTBO, CHCTEMa ypaBHEHHI U HEPaBEHCTB, PABHOCWIBHOCTh yYpPaBHEHHIA,
HEPaBEHCTB U CHUCTEM; YMEHHE pellaTh ypaBHEHHS, HEPABEHCTBA M CHCTEMBI C ITOMOIIBIO
pa3UYHBIX MPUEMOB; pEIIaTh YpaBHEHUS, HEPABEHCTBA U CHUCTEMBI C MapaMETpOM;
MPUMEHSTh YpaBHEHUS, HEPABCHCTBA, UX CUCTEMBI JJI PELICHUS MaTeMaTHYECKUX 3ajad U
3a/1a49 U3 Pa3IUIHBIX 001acTel HAYKW U PEATbHOM JKH3HU

YMeHune onepupoBaTh MOHITUAME: (QYHKIHS, YETHOCTh (DYHKIIMH, TIEPHOJINIHOCTh (DYHKIINH,
OTPaHUYCHHOCTh (DYHKIUK, MOHOTOHHOCTH (DYHKIIHH, SKCTPEeMyM (PYHKIINU, HauOOJbIee U
HaUMCHbIIIEE 3HAYCHUS (YHKIMM Ha TPOMEXYTKE, HENpepbiBHAas (QYHKIWS, aCHMIITOTHI
rpadpuka QYHKIOUH, TiepBasi W BTOpas MPOW3BOJAHAS (YHKIIMH, TEOMETPHUUYECKHA U
(bU3MUYECKUH CMBICT TPOM3BOIHOM, IEPBOOOpa3Has, OINPEACIEHHBI HHTErpai;, yMEHHE
HAXOJWTh AaCHMIITOTHl Tpaduka (YHKIMH, YMEHUE BBIYHCISATH MPOU3BOIHBIE CYMMBI,
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MIPOM3BEICHNS, YaCTHOTO M KOMITO3UIIMK (PYHKIWH, HaXOOUTh ypaBHEHHE KacaTelbHOH K
rpa¢uky (GYHKIMH; YMECHHE HAXOJHTh TMPOU3BOJHBIC DJIEMEHTApHBIX (QYHKIUM, yMEHUE
UCTIONb30BaTh MPOU3BOJHYIO [UIsl HWCCIICAOBaHUS (PYHKIWH, HAXOAWTh HAWOOJBIIHNE U
HAUMCHBIIIME 3HAYeHUS (YHKIUH;, CTPOUTh Tpad)UKd MHOTOWIECHOB C HCIIOJIH30BAHUEM
anmapata MaTEeMaTH4YeCKOro aHaln3a; NPUMEHSITh NPOU3BOAHYIO JUISI  HaXOXKICHUS
HAWIY4IIer0 peUmIeHus] B MPHUKIATHBIX, B TOM YHCIE COIMaJbHO-DKOHOMHYECKHX U
(u3uuecknux 3a7adax; HaXOIUTh IUIOMIAMA U OOBEMBI (UTYp C TIOMOINBIO HHTErpaia;
MPHUBOJUTH MPUMEPHl MATEMAaTUYECKOTO MOJISIIMPOBAHUS C MTOMOIIBI0 AudQepeHIInaTbHBIX
YpaBHEHUI

YMeHne onepupoBarh MOHATHUSME: Tpaduk (yHKIMH, oOpaTHas (QYHKIHS, KOMIO3HIIUSI
(hyHKIMH, TUHEHAS QYHKIWSA, KBapaTUIHas QYHKIWS, palHoHaIbHAs (YHKITHS, CTCIIEHHAs
(yHKIUS, TPUTOHOMETPUYECKUE (DYHKIMU, OOpaTHBIE TPUTOHOMETPUYECKHE (PYHKIUH,
nokazarenbHas W Jorapupmuueckas (QyHKIMH; yMEHHE CTPOUTh TpadUKd H3YYECHHBIX
(yHKIUH, BBHIMOMHATh NpeoOpa3oBaHus TpapuKOB (QYHKIWA, WCIOIH30BAaTh TpaduKu s
W3YYCHUS TPOIIECCOB M 3aBUCUMOCTEH, NMPHU PEIICHUH 33]a4 U3 JPYTUX YUEOHBIX MPEAMETOB
U 33724 W3 PEATbHOM XU3HH; BBIpAXKaTh (DOPMYyJIaMU 3aBUCHMOCTH MEXIY BEIUYMHAMU;
UCIIOJIF30BaTh CBOMCTBA U IpaduKu GYHKIIUI IS pelIeHUs] ypaBHEHUH, HEPABEHCTB U 3314
¢ IapaMeTpaMu; H300pakaTh Ha KOOPIUHATHOM IJIOCKOCTH MHOKECTBA PELICHHUH YpaBHEHU,
HEPABEHCTB U UX CUCTEM

YMeHue pemrath TeKCTOBBIE 33/1a4 Pa3HbIX THIIOB (B TOM YKCJE HA MIPOIEHTHI, JOIH U YacTH,
Ha JBIKEHUE, paboTy, CTOMMOCTH TOBApOB U YCIIYT, HAaJIOTH, 3aJa9d U3 00JACTH YIIPpaBIECHUS
JUYHBIMH ¥ CEMCHHBIMU (PMHAHCAMH); COCTaBIATh BBIPAKCHUS, YPaBHEHUS, HEPABSHCTBA U
UX CHCTEMBI MO YCJIOBHIO 3a/Jauyd, MCCIENOBaTh IOJYYEHHOE pEIIEHHE U OLIEHUBATh
MPaBIONOAO0HOCTs PE3yNbTAaTOB; YMEHHE MOJAETHPOBATh pEajbHBIE CHTyallud Ha S3bIKE
MaTEMAaTHKH; COCTABIISATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA M UX CHCTEMBI IO yCIOBHIO
3aJaud, MCCIEAOBaTh TMOCTPOCHHBIE MOJENIN C MCIOJBb30BaHUEM ammapara aiureOphl,
WHTEPIPETUPOBATH NOJTYUYCHHBIN PE3yIbTaT

YMeHne omnepupoBaTh TMOHATUSIMH: CpejiHee apudMeTHYecKoe, MenuaHa, HauOoIbliee U
HAUMCHBIIIEE 3HAUCHUS, pa3Max, IUCICPCHUs, CTAHAAPTHOE OTKJIOHEHHE YHCIIOBOTO Habopa;
YMCHHE W3BJICKaTh, MHTCPIPETHUPOBATh WH(POPMAIIMIO, TPEACTABICHHYIO B TaOIWIaX, Ha
auarpamMmax, Tpadukax, OTPaKaIoOU[yI0 CBOMCTBAa pEaNbHBIX TIPOIECCOB U  SIBICHUM;
NPECTABIATH, HHPOPMAIHIO C TIOMOIIBIO TAOMHIl U JUAarpaMM; HCCIIeI0BATh CTATHCTHUECKUE
JIAaHHBIC, B TOM YHCIEe C NMPUMEHEHUEM TIpaUYecCKUX METOAOB U 3JICKTPOHHBIX CPEICTB;
rpaduyuecku UCCIea0BaTh COBMECTHBIC HAOIIOJCHHS C IMOMOIIBIO JUarpaMM PacCeHBaHUS U
JIMHEWHOW perpeccuu

YMeHHe OnepupoBaTh MOHATHAMU: CIYYalHBIA OMBIT U CIydallHOE COOBITHE, BEPOSTHOCTH
CIIy4aifHOTO COOBITHS, YMEHHE BBIYHCISATH BEPOSATHOCTH C WCIOIb30BAHHEM TPapUUICCKUX
METOJIOB; MTPUMEHSATH (DOPMYIIBI CIOXKCHHS U YMHOXKCHUS BEPOSTHOCTEH, (OPMYyITy IMOIHOM
BeposiTHOocTH, (Gopmyny beprymm, koMmOuHaTopHbIE (GakTel W (GOPMYIBI, OICHUBATH
BEPOATHOCTH PEaNbHBIX COOBITHH; YMEHHE ONEepHUPOBATh MOHATHUSAMU: CIy4aiHas BEITUYMHA,
pacmpeselieHue BEpOSTHOCTSH, MaTeMaTHYECKOE OXUIAHWE, TUCTICPCUS W CTaHIapTHOS
OTKJIOHCHHE CITyYailHOW BEIMYWHBI, (QYHKIUU PACIIPEIEICHUS U IUIOTHOCTH PaBHOMEPHOTO,
MOKA3aTeIbHOTO ¥ HOPMAJIbHOTO pAaCIpellelIeHnH; yMEHHWE WCIOIb30BaTh CBOMCTBA
W3YYEHHBIX paclpeAeNeHUH IS pelieHus 3aa9; 3HAKOMCTBO C TIOHSATHSIMH: 3aKOH OOJBIINX
YHUCEINl, METOJbI BBIOOPOUYHBIX HCCIICOBAHUHN; YMEHHE NPUBOJIUTH IMPUMEPHI MPOSBICHUSI
3aKOHA OOJNBIIMX YHCENT B MPUPOAHBIX M OOIIECCTBEHHBIX SIBICHUSIX; YMCHHE OIEPUPOBATH
MOHATHSAMHU: COYETAaHHE, TEePEeCcTaHOBKA, YWCIO COYETaHWH, YUCIIO TMEPECTaHOBOK; OMHOM
HeloToHa; yMeHue NpUMEHATh KOMOWHATOPHBIE (DAKTBI M PACCYKICHHS JIJIsl PEIICHUS 3ajay;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHI; COCTABISATh BEPOSITHOCTHYIO MOJIENb U
WHTEPIPETUPOBATH NOJTYUYCHHBIN PE3yIbTaT
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YMeHue onepupoBaTh MOHATHUAMHU: TOUKA, MPSIMas, TNIOCKOCTh, MTPOCTPAHCTBO, OTPE30K, JIy,
BEJIMYMHA YTJia, TJIOCKUM YToJl, IBYTpaHHBIA Yroj, TPEXTPAHHBIA YroJi, CKpeluBaloIIrecs
InpsiMble, MApaJUICNbHOCTh M MEPHEHAMKYISPHOCTh MHPSIMBIX U IUIOCKOCTEH, Yroid MEXIy
MOPSMBIMH, YTOJI MEXIY IMPSIMOU M IUIOCKOCTBIO, YTOJl MEXKIY IJIOCKOCTSIMHU, PACCTOSIHUE OT
TOYKH JO TIOCKOCTH, PAacCCTOSHUE MEXAY MPSIMBIMH, PACCTOSTHHE MEXIY IUIOCKOCTSIMU;
YMEHHE HCIONB30BaTh MPH PEUICHUH 3a/1ad M3y4deHHbIe (akThl U TEOPEMBI IUIAHUMETPHUH;
YMCHHE OIICHWBATh Pa3Mephl OOBEKTOB OKPYXKAIOIIETO MHUpPA; CTPOUTh MaTEMaTHUECKUE
MOJICNIA C TMOMOIIBI0O TEOMETPUUYECKUX MOHSITUM M BEJIWYUH, pellaTh CBA3aHHBICE C HUMHU
MPaKTHYECKUE 3a1a91

10

YMeHne onepupoBaTh TOHATHSMH: ILIONMAAL (GUTYphl, 00BbEM (GUTypBl, MHOTOTPAHHUK,
MPaBWIBHBIA MHOTOTPAaHHHWK, CEUCHWE MHOTOTpaHHHMKA, KyO, Mapayielienunes, Mpu3Ma,
nupaMua, QUrypa U IMOBEPXHOCTh BpallleHUs, IWUIMHAP, KOHYC, IIap, cdepa, IUIOIMATh
cdeppl, TUIOMAAs MOBEPXHOCTH NHPAMHUABI, TPU3MBI, KOHycCa, IMIIMHApA, O00BEM KyoOa,
MPSIMOYTOJIFHOTO  TMapaJuleenuIiesia, NHUPaMUAbl, NpPU3MbI, NWIMHIpPa, KOHyca, IIapa,
pa3BEPTKA MOBEPXHOCTH, CEUCHUS KOHYCA U IUIUHJpPA, NapaJUICIbHbIE OCU WIM OCHOBAHMUIO,
CeueHHe IIapa, IUIOCKOCTb, Kacaromascs cdepbl, LWINHAPA, KOHYCa; YMEHHE CTPOUTH
ceueHre MHOTOTPaHHUKA, N300pakaTh MHOTOTPaHHHUKH, QUTYPHl M TIOBEPXHOCTH BpAIICHUS,
WX CEYEHHs, B TOM YHCIIE C TOMOIIBIO IEKTPOHHBIX CPEICTB; YMEHHE TPUMEHSITH CBOICTBA
reOMETPHUECKUX (DUTYP, CAMOCTOSATENHHO (POpMYIHPOBAThH ONpeNesIeH s U3ydaeMbIX QUryp,
BBIJIBUTaTh THIIOTE3bI O CBOMCTBAX W MPU3HAKAX FEOMETPUICCKUX (PUryp, 000CHOBBIBATH WU
OTPOBEpPraTh WX, YMEHHE MPOBOJWTH KiacCU(UKAIMIO QUTYp 1O PAa3TUYHBIM MpPU3HAKAM,
BBITIOJTHSTh HEOOXOAIMBIE TOTIOTHUTENbHBIE TOCTPOCHUS

11

YMeHue onepupoBaTh MOHSATHSAME: JBIDKCHHE B TMPOCTPAHCTBE, NMapalIeNbHBIN TepeHoC,
CHMMETpPHS Ha TUIOCKOCTH U B IPOCTPAHCTBE, IIOBOPOT, MPeoOpa3oBaHme MOA00MS, TI0T00HBIC
(burypsl; yMeHHE pacro3HaBaTh PaBHbIE W MONOOHBIE (QUTYpPHI, B TOM YHCIE B IPHPO/IE,
UCKYCCTBE, apXHUTEKTypE; HUCIOIb30BaTh T€OMETPUUYCCKIE OTHOIICHUS NPH PEIICHUU 3a]ad;
HAXOJWTh TEOMETPUICCKUE BEIUYMHBI (JITMHA, YTOJI, TUIOMa b, OOBEM) MPHU PEIICHUU 33134
U3 IPYruX y4eOHBIX MPEIMETOB U U3 PEalibHOM KH3HU; YMEHUE BBIYMCISTH TE€OMETPUICCKUE
BEJIMYHMHBI (JITMHA, YTOJI, TUIOMIAlb, 00BEM, TUIOIAb TOBEPXHOCTH), HCIOIb3Ysl U3yUCHHBIC
(hopMyJIBI ¥ METOABI, B TOM YHCIE: IDIOMIA]h MMOBEPXHOCTH IUPaMUJbI, TPU3MBI, KOHYCA,
MUIMHIPA, TUIOMAAh Chephl; 00bEM Ky0a, MPSMOYTOJBHOTO MapajuleieuIea, MTUpaMubl,
TPU3MBIL, IIAJIMHIPA, KOHYCA, apa; YMEHHe HaXOAUTh OTHOIICHHE 00BEMOB OTOOHBIX GHUTYD

12

YMeHue onepupoBaTh IMOHATHSMH: TPSIMOYTOJbHAs CHCTEMa KOOPIMHAT, BEKTOD,
KOOPJMHATHI TOYKH, KOOPIWHATHI BEKTOpa, CyMMa BEKTOPOB, IMPOU3BEJCHHE BEKTOpa Ha
YHCIIO, pa3lIO)KeHHWEe BeKTopa 1o 0asucy, CKasIpHOE TPOM3BEICHHE, BEKTOPHOE
MIPOM3BEICHIE, YTOJI MEXIy BEKTOpAMH; YMEHHE MCTIOIh30BATh BEKTOPHBIN M KOOPIWHATHBIN
METOJT JIJIsl PEIICHUS TEOMETPHUYCCKHX 3a/1a4 ¥ 3aJ1a4 JPYTUX YICOHBIX MPEAMETOB

13

YMeHnue BbIOMpaTh NOAXOISAIIMN METOHN Ui pEIIeHHs 3aJaud; MMOHUMaHHWE 3HAYMMOCTH
MaTeMaTUKU B W3yYCHMU IPUPOAHBIX M OOIIECTBEHHBIX IMPOLECCOB M SIBJICHHUH; yMEHHE
pacio3HaBaTh MIPOSBJICHUE 3aKOHOB MAaTEMaTHKHU B UCKYCCTBE, YMEHHE IIPUBOJUTH IIPUMEPHI
MaTEeMaTHYECKUX OTKPBITHH POCCUICKON M MUPOBON MaTeMaTH4ECKON HAyKU

IlepedyeHb 3J1eMEHTOB coJlepKkaHusi, mpoBepsieMbIX Ha EI'D mo matemaruke

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA
1 Uucna 1 BEIYUCICHUS

1.1 |HarypanbsHable u nensie uncna. [Ipu3HaKky qeNMMOCTH HENbIX YHCEeT

12 Panmonaneubie  yucna. OOBIKHOBEHHBIE W JIECATHUYHBIC JPOOH, TPOLEHTHI, OECKOHEYHEIC
) MIEPUOTUICCKUEC APOOH

13 Apudmerndecknii KOpeHb HATypaJIbHOW cTemeHW. JlelcTBUA ¢ apuPMETHICCKUMHU KOPHSIMH
) HATypaJbHOM CTCTICHH
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1.4 |[Crenens c nenbim nokazareneM. CTENeHb ¢ pallMOHAIHHBIM MoKa3areneM. CBOHCTBA CTENEHI
15 CuHyC, KOCHHYC ¥ TaHTEHC YUCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHI'€HC YUCIOBOTO
aprymMeHra
1.6 |Jlorapudm uucia. JlecaTuuHble U HATypaabHbBIC JIOrapr(MbI
JleiicTBuTenbHBIC  Yucaa. ApuUpMETHYECKHE  Omepalud ¢ JCHCTBUTCIBHBIMH  YHCIIAMH.
17 TTpubmkEHHBIC BRIYUCIICHNS, TIPABUIIA OKPYTJICHUS, MPUKHIKA M OIICHKA PE3yJIbTaTa BHIUNCICHHUIMA
1.8 [IIpeobpa3oBanue BeIpaKeHUH
1.9 |KommuekcHeie uncna
2 YpaBHEHUS U HEPaBEHCTBA
2.1 |Lensie u apoOHO-paniiOHATEHBIE YPAaBHEHUS
2.2 |HppammonanbHble ypaBHEHUS
2.3 | TpuroHOMeTpUYECKUE YPAaBHCHUS
2.4  |Tloka3aTenbHbIC U JIOTApUPMHUICCKHE YPABHEHHUSI
2.5 |lensie u qpoOHO-paIOHAIEHEIC HEPABCHCTBA
2.6 |HppammonanpHble HEpaBEeHCTBA
2.7 |TlokasaTenbHble U TOrapUPMHUUCCKIEC HEPABCHCTRA
2.8 |Tpuronomerpuueckue HepaBeHCTBA
2.9 | Cucremsbl ¥ COBOKYITHOCTH ypaBHEHHI U HEPABEHCTB
2.10 |VYpaBHeHus, HepaBEHCTBA U CUCTEMBI C apaMeTpaMu
2.11 |Marpuna cuctemsl THHEHHBIX yYpaBHeHUH. ONpeneanTeah MaTPHIIbI
3 OyHKIMH U rpaduKu
Oynkyst, cnocoOs! 3aganus Gyakuuu. I'paduk Gynkuun. Bzaumao oOpatHbie QyHKIMH. YETHBIE U
3.1 HeuéTHble hyHkuuu. [lepuoauueckue QyHKIMN
OOnacTe ompenmeNieHUs] ¥ MHOXECTBO 3HaueHuit ¢yukuun. Hymu ¢yukinun. IIpoMexyTku
3.2 [3HakomocrosHcTBa. [IpOMEKYTKH MOHOTOHHOCTH (PyHKIMHA. MakCUMyMbl U MHHUMYMBI (DYHKITHH.
Haubonbliee 1 HanMeHblllee 3HAYCHUE QYHKIIMK Ha IPOMEKYTKE
33 CrenenHas GyHKIUS ¢ HATYPalbHBIM U TeJBIM ToKa3zateneM. EE€ cBoiicTBa u rpaduk. CBoiicTBa u
) rpaduK KOpHS N-0i CTETICHH
3.4 |Tpuronomerpnueckue QpyHKIMH, UX CBOICTBA U rpauKH
3.5 [TlokazarenpHas u norapudmudeckas GYHKIUH, UX CBOUCTBA U rpaduKu
3.6 |Touku paspsiBa. AcumnToTsl rpadukoB QyHKIwiA. CBolicTBa QyHKIMI, HENPEPHIBHBIX HA OTPE3KE
3.7 |IocnenoBarenbHOCTH, CHOCOOBI 3a/JTaHUS MTOCIICOBATEIIHHOCTEH
3.8 |Apudmernueckas u reomerpudeckas nporpeccun. @opMyiia cIOKHBIX TPOIIEHTOB
4 Hauana MaTeMaTHYECKOT0O aHaIN3a
4.1 |IlpousBoaHast pyHkuuU. [IpoM3BOIHBIC JIEMEHTAPHBIX (PYHKIIUH
42 [IpuMeHEeHHE NPOM3BOMHOM K MCCIACAOBAHHIO (YHKIMA HAa MOHOTOHHOCTD M 3KCTPEMYMBI.
' HaxosxieHre HanOoJIbIIero ¥ HAaNMEHBIIIETO 3HAYCHUsT YHKITUH HA OTPE3Ke
4.3 |IlepBoobGpasnas. MaTerpan
5 MHOXeCcTBa U JIOTHKA
5.1 |MmuoxecTBo, omepaliiy HaJa MHOXecTBaMu. J{marpammer Dititepa — Berna
5.2 |Jloruka
6 BeposiTHOCTS 1 cTaTHCTHKA
6.1 |[OmnwucarenbHasi CTAaTUCTUKA
6.2 |BepostHOCTB
6.3 |Kombunaropuka
7 I'eomeTpus
7.1 |Durypsl Ha IOCKOCTH
7.2 |IIpsiMble ¥ MIOCKOCTH B MPOCTPAHCTBE
7.3 | MHororpaHHuKu
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7.4 |Tena n nOBEpXHOCTH BpalICHUS

7.5 |KoopauHaTel 1 BEKTOPEI

Y4eOHO-MeTOAMYECKOE O0ecneueHre 00pa30BaTeJILHOIO Mpolecca

Oobs3aTesibHbIE YUeOHbIe MATEPUAJIBI ISl YYALIErocst
I'eomerpus, 10-11 knacesl/ Atanacsa JI.C., byry3os B.®., Kagomues C.b. u apyrue,
AxmmonepHoe obmectBo «M3natenscTBO «IIpocBemnieHne»

MeToanuyecKkue MaTepuaJbl 1JA YYUTEJIA

- 'eomerpus, 10-11 knacesl/ Atanacss JI.C., byry3os B.®., Kagomues C.b. u apyrue, AxiimonepHoe
obmectBo «M3natenscTBO «IIpocBemienne»

- Meronuueckue pekomeHnanuu K yueounuky Aranacsia JI.C. 10-11 kmaccsr;

- [Toypounoe mnanupoBanue k yaeOuuky Aranacsa JI.C. 10-11 kmaccer

- b.I'. 3uB. lunaktuyeckue marepuaisl no reometpun s 11 knacca. — M. Ilpocsemienue.

- I0.A. I'nazkos, M.W. FOguna, B.®. byry3os. Pabouas TeTpanps mo reomerpuu st 11 knacca. — M.
IIpocsemenue.

- b.I'. 3uB, B.M. Meiinep, A.Il. baxanckuii. 3agauu 1o reometpuu st 7 — 11 kmaccoB. — M.
IIpocsemenue.

- C.M. CaaksH, B.®. byry3oB. U3yuenue reomerpuu B 10 — 11 kitaccax: Meroanueckue
pexoMmeHaanuu K yueOHuKy. Knura ans yuurens. — M.: [Ipocsemenue.

- A.I1. Kucenes. DnemenTtapHas reomerpus. — M.: [IpocBenienue.

Ilndpossie o0pazoBaTenbHbIE pecypchbl U pecypcbl ceTn UHTEepHeT

https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/17/
https://uchi.ru/teachers/

http://www.fipi.ru/

http://4ege.ru/
http://www.etudes.ru/

https://ege.sdamgia.ru/
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