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MNOSACHUTEJIBHAS 3AITMCKA

I'eomerpust siBisieTcss OAHUM M3 0a30BBIX KypCOB Ha YPOBHE CPEIHEr0 00Iero oopa3zoBaHus, TakK
Kak oOecrneynBaeT BO3MOXHOCTh H3y4€HMs] IUCLUIUIMH €CTECTBEHHO-HAyYHOW HANpaBIE€HHOCTH U
PEMETOB I'yMAaHUTAPHOTO LHUKJIA. [TOCKONBKY JIorHdyeckoe MbIIUIeHUE, (GOpMUpYyEeMOe NMPU H3yUYCHHHU
00y4aroIUMHUCS NOHATUHHBIX OCHOB I€OMETPUH, IIPU J10KA3aTEIbCTBE TEOPEM U MOCTPOECHUM LEMOYKH
JIOTMYECKUX YTBEPXKACHUM NpU PEIICHUU I'€OMETPUUYECKUX 3ajayd, YMEHHME BBIIBUIATh U OIPOBEPIaTh
TUIIOTE3bl HEMOCPEACTBEHHO HCHOJb3YIOTCS IPU PELICHMH 3aJad eCTECTBEHHO-HAy4YHOIo IMKJIA, B
YaCcTHOCTH (PU3MUECKUX 3a7ad.

Iesnb ocBoeHus nmporpaMmsel yueOHOro Kypca «I'eomerpusi» Ha yriryOJaEHHOM ypOBHE — pa3BUTHE
UH/IUBUAYAJIBHBIX CHOCOOHOCTEH oOOy4aromuxcs IpUd H3y4EeHUMM TIeOMETpUU uYepe3 obOecreueHue
BO3MO>XHOCTH IPUOOPETEHMSI U UCIIOIb30BaHUs Oosiee MNIyOOKMX NeOMETPUYECKUX 3HAHUW U JIEHCTBH,
ceuu(UYHBIX TEOMETPUH, U HEOOXOIUMBIX I YCHEIIHOro HpO(ecCHOHANIBHOIO 00pa3oBaHus,
CBSI3aHHOTI'O C MCIIOJIb30BaHUEM MaTEMaTHKU.

[IpuopuTeTHBIMM 3aJayaMH Kypca T'€OMETpUM Ha YINIyOJIEHHOM YpOBHE, PAaCUIMPSIOUIMMU U
YCUJIMBAIOIIMMU Kypc 0a30BOr0 YpOBHS, SIBISIOTCS:

paclIpeHue IMpeiCTaBIeHUs] O I'e€OMETPUM KaK 4YacTH MHUPOBOH KyJbTypbl M (popMHpOBaHUE
OCO3HAHHUS B3aMMOCBSA3M T€OMETPHUH C OKPYKAIOIIUM MUPOM;

¢dbopMHpoBaHHE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUrypax Kak O BaKHEHIIUX
MaTeMaTUYECKUX MOJENAX, NO3BOJIAIOIIMX ONUCHIBATh U M3Y4aThb Pa3HbIC SIBJICHUS OKPYKAIOIIErO0 MUPA,
3HaHUE MOHATUHHOIO anmnapara o pasjeny «CrepeoMerpus» yueOHOro Kypca reoMeTpuu;

(dbopmMHupoBaHHE YMEHHsI BIIaJIETh OCHOBHBIMH MOHSATHSIMH O TPOCTPAHCTBEHHBIX (UTypax M HX
OCHOBHBIMHM CBOWCTBaMH, 3HaHHE TeopeM, (OpMyJl M yMEHUE HUX NPUMEHATh, YMEHHUS JOKa3bIBaTh
TEOpPEMbI 1 HaXO/IUTh HECTaHIAPTHBIE CIIOCOOBI PEIICHHUS 33/1a4;

dbopmMHpoBaHHE YMEHMsI pAaclo3HaBaTh Ha 4YepTekaxX, MOJAEIIX M B pEaIbHOM MHUDE
MHOTOTPaHHUKY U Te€Ja BPAIleHUsI, KOHCTPYHUPOBAaTh T€OMETPUUECKIE MOJEIIN;

¢dbopMHpOBaHHE TOHMMAHUS BO3MOKHOCTH AaKCHOMAaTHYECKOTO0 IIOCTPOCHMS MaTeMaTHYeCKHX
TEOpHii, (POPMHUPOBAHNE TIOHUMAHUS POJIM AKCHOMATHKH MTPH IPOBEICHUH PACCYKICHU;

(dbopMHpOBaHHE YMEHUS BIIAJETh METOJAMM JIOKa3aTeIbCTB M aJrOPUTMOB PELICHMS, YMEHUS UX
IPUMEHSTh, MPOBOJUThH JOKA3aTElbHbIE PACCYXACHMSI B XOJI€ PEIICHUs] CTEPEOMETPUYECKHX 3a7ad U
3aJa4 ¢ MPaKTHUYECKUM COZep KaHueM, (OpMUPOBaHUE MPEACTABICHUS 0 HEOOXOIUMOCTH J10Ka3aTeIbCTB
npu 00OCHOBAaHMHM MaTEMaTHYECKUX YTBEPXKICHUH U POJM aKCHOMATHKU B MPOBEACHUU AETYKTUBHBIX
pacCyKJIeHUH;

pa3BUTHE M  COBEpPUICHCTBOBAHWE MHTEJUIEKTYaIbHBIX W  TBOPYECKHUX  CIOCOOHOCTEH
o0yyaromuxcsi, Mo3HaBaTeIbHON aKTMBHOCTH, UCCIEI0BATEIbCKUX YMEHHUH, KPUTUYHOCTH MBIIUICHUS,
MHTEpeca K U3YYEHUIO T€OMETPHH;

¢dopmupoBaHre (PYHKIIMOHAIBHON I'PaMOTHOCTH, PEJIEBAHTHON T€OMETPUU: YMEHUS Paclo3HaBaTh
IPOSIBJICHUS! T€OMETPUUYECKUX IOHATHUH, OOBEKTOB U 3aKOHOMEPHOCTEM B peallbHbIX >KU3HEHHBIX
CUTyallUsX W TP U3YYEHUM JPYrMX Y4eOHBIX TPEAMETOB, TMPOSBICHHUS 3aBUCUMOCTEH H
3aKOHOMEPHOCTEH, MOJENUPOBAHUS pEAIbHBIX CUTYyallui, HCCIIEIOBAaHUS IOCTPOEHHBIX MOJENeH,
MHTEPIIPETALUN MTOJYUYEHHBIX PE3YyJIbTATOB.

OCHOBHBIMHU COZIEp)KaTeIbHBIMU JHHUSIMU ydeOHoro Kypca «l'eomerpus» B 10-11 kmaccax
SBIAIOTCS: «lIpsAMble U TNIOCKOCTH B MpOCTpaHCTBEY, «MHOrorpanHukn», «Temna Bpamenus», «BekTopsl
U KOOPAMHATHI B IPOCTPAHCTBEY, «JIBUKEHUSI B IPOCTPAHCTBE.

CohopmynmupoBannoe Bo PI'OC COO T1peboBaHHE «yMEThb OIEPUPOBATH TMOHATHAMUY,
peIeBaHTHBIMU T€OMETPUU Ha yriayOin€HHOM ypoBHe oOydeHus B 10—11 kmaccax, OTHOCHTCS KO BCEM
coJiepKaTeNNbHbIM JUHHUAM Y4eOHOro Kypca, a popMHUpOBaHUE JIOTHYECKUX YMEHHMH pacrpelensercs: He
TOJIbKO TIO COJIep)KaTelbHBIM JIMHUSAM, HO M 1o roaaMm oOyudeHus. ConepkaHue oOpa3oBaHMS,
COOTBETCTBYIOIIIEE IPEIMETHBIM pe3yiabTaraM ocBoeHuss denepanbHoil paboueil  mporpamwsl,
pacnpenen€HHbIM 10 ToAaM OoOydeHUs, CTPYKTYPHUPOBAHO TaKUM 00pa3zoM, 4TOObI KO BCEM OCHOBHBIM,
NPUHIUIHAIBHBIM BOIIPOcaM o0yvaromuecs: o0paiiaiich HEOJHOKPATHO. JTO MO3BOJISIET OPraHU30BaTh
OBJIaJICHUE TEOMETPUYECKUMHU TMOHATUSIMHU M HaBBbIKAMU IIOCJIENOBATEIbHO M TIOCTYNAaTelIbHO, C
COOJIIOJICHEM TPUHIMIIA TPEEMCTBEHHOCTH, a HOBbIE 3HAaHUS BKJIIOYAaTh B OOLIYI0 CHCTEMY
TFE€OMETPUYECKUX MPEACTaBICHUN O00ydarolmmxcs, paciupsiss M yrayossas e€, oOpasys NpouHble
MHO’KECTBEHHBIE CBSI3H.



[lepexon k U3y4eHHIO T€OMETPUH HA YIIyOIEHHOM YPOBHE MO3BOJISIET:

co3mate ycnoBus ans  auddepeHnmanmu oOydeHHUs, TOCTPOCHHS]  WHAMBUIYATIbHBIX
0o0pa3oBaTeNbHbIX MPOTrpamMM, OOECHEYUTh YIIYOJIEHHOE H3YYEHHE TEeOMETPUU KaK COCTaBIISIONICH
yaeOHoro npeamera «MareMaTHkay,

MOATOTOBUTH 00YYAIOIIMXCS K MPOJOJDKEHUIO U3YyUeHHs] MaTeMAaTUKH ¢ y4€TOM BbIOOpa Oynylen
npodeccuu, odecrieunBas MPEeMCTBEHHOCTh MKy OOIITUM 1 MPOdeCcCHOHATBHBIM 00pa30BaHHUEM.

Ha usydyenue yuebHoro kypca «I'eomerpusi» Ha yriryonéHHoM ypoBHe oTBoamTCs 204 vaca: B 10
kiacce — 102 yaca (3 yaca B Hezgento), B 11 kinacce — 102 gaca (3 yaca B Hezelo).

IIVNIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS YYEBHOI'O KYPCA «'EOMETPUS»
(YITJIYBJEHHBIN YPOBEHB) HA YPOBHE CPEJTHEI'O OBIIIETO OBPA3OBAHMUS

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaanckoe BOCIUTAHME:

C(OPMHUPOBAHHOCTh I'PAXKIAHCKOW IMO3UIMM O0YYaroLerocs Kak aKTUBHOIO M OTBETCTBEHHOIO
YJieHa POCCHHCKOro OOIIECTBa, MPEACTABICHHE O MAaTeMaTHUYECKUX OCHOBaX (PYHKIHMOHHUPOBAHUS
pa3IMYHBIX CTPYKTYp, SIBICHUH, HpOLELyp TpakJaHCKOro ooduiectBa (BbIOOpHI, OMPOCHI U JPYyroe),
yYMEHHUE B3aWMOJICHICTBOBATh C COIUAIBHBIMA WHCTHTYTaMH B COOTBETCTBUH C HUX (QYHKIUSAMH |
Ha3HauYCHUEM;

2) naTpuoTHYecKoe BOCIIMTAHHE:

C(OPMHUPOBAHHOCTh POCCUICKON T'pa)aHCKOW MJIEHTHUYHOCTH, YB@)KEHUS K HPOLUIOMY H
HACTOAIIEMY POCCUMCKOM MaTEMAaTHKH, LUEHHOCTHOE OTHOLIEHHWE K JOCTHKEHHSIM POCCHUICKHUX
MaTeMaTHUKOB U POCCUHCKOM MaTeMaTHYeCKOH LIKOJIbI, MCIIOJb30BAaHME 3TUX JIOCTH)KEHUH B JPYTuUX
HayKaxX, TEXHOJIOTUSX, cpepax SIKOHOMUKHY;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAaHHE JYXOBHBIX IIEHHOCTEH pOCCHIICKOro Hapojaa, chOpMHUPOBAHHOCTb HPABCTBEHHOI'O
CO3HAHUS, 3TUYECKOr0 IMOBEJIEHHs, CBA3aHHOIO C MPAKTUYECKUM IPUMEHEHHEM JOCTH)KEHUH HAayKd U
JESATENIbHOCThIO YYEHOI0, OCO3HAHUE JINYHOTO BKJIaJ1a B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro;

4) 3cTeTMYeCKOe BOCIUTAHME:

ACTETUYECKOE OTHOIIEHHWE K MHpY, BKJIIOYas 3CTETUKY MaTeMaTHMYeCKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a/1a4, pelIeHuH, pacCy/IeH!H, BOCIPUUMYUBOCTh K MATEMaTHYECKUM acleKTaM pa3iIMyHbIX
BUJIOB UCKYCCTBA;

5) pusuyeckoe BocnuTaHME:

c(OPMUPOBAHHOCTh YMEHHS NPUMEHATh MaTeMaTHYeCKHE 3HAHUS B MHTEpEcax 3/I0pOBOTO U
Oe3omacHoro obpasza *H3HH, OTBETCTBEHHOE OTHOIICHHME K CBOEMY 3/0pOBBIO (3I0pOBOE MUTAHME,
cOaaHCUPOBAaHHBIM PEXUM 3aHITHUH M OTIbIXa, peryisipHas (u3nueckas aKTUBHOCTH), (U3NYECKOE
COBEPUICHCTBOBAHNE IIPH 3aHATHUSX CIIOPTUBHO-030POBUTEIBHON NEATEIBHOCTBIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTb K TPYyIy, OCO3HAHHWE ILIEHHOCTH TPYAONIOOUS, HMHTEpeC K pa3In4yHbIM cepam
pohecCuOHANIBHON 1A TEIbHOCTH, CBSI3aHHBIM C MAaTEMATUKON U €€ IPUIIOKEHUSIMU, YMEHUE COBEPIIATh
OCO3HAHHBII BBIOOp Oyaymel npodeccun W peaTu30BbBIBATH COOCTBEHHBIE JKU3HEHHBIC IUIaHBI,
TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTHYECKOMY OOpa30BaHUIO M CaMOOOpa30BaHHUIO HA MPOTSKEHUU
BCEH KHM3HH, TOTOBHOCTh K AaKTUBHOMY YYacCTHIO B PEIICHUHU IMPAKTHUYECKUX 3a7ady MaTeMaTH4YeCKOMH
HaIpPaBJIEHHOCTH;

7) 3K0JIOTHYECKOe BOCTIMTAHHUE:

c(OPMHUPOBAHHOCTH IKOJIOTUYECKON KYJIbTYphl, IOHUMaHUE BIMSHUS COLUATbHO-3KOHOMHYECKUX
IPOIIECCOB HAa COCTOSIHHWE TPHPOJHOW M COLMAJIBHOM Cpelbl, OCO3HAHUE TIJ00AJIBHOTO XapakTepa
9KOJIOTHUECKHUX MpoOJieM, OpUEHTallus Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUUM I peleHus 3ajad B
00J1acTH OKpY’KaloUIlel Ccpebl, TNIAHUPOBAHUE MOCTYIKOB M OLIEHKH MX BO3MOXHBIX TMOCIEICTBHUA JUIS
OKpYKarolleu Cpeibl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Ppa3BUTHUS
HayKd M OOIIECTBEHHOW MNpaKTHKH, MOHMMAaHHWE MaTeMaTHYECKOM HayKuh Kak cdepbl UYeloBEUeCcKOM
NESITeIbHOCTH, 3TAloB €€ pa3BUTUS M 3HAYMMOCTH JUIl Pa3BUTUS LIMBUIM3ALMU, OBJIAICHUE S3BIKOM
MaTeMaTHK{ U MaTeMaTHYECKOW KyIbTYpPOH Kak CPEACTBOM IMO3HAHMS MHPA, TOTOBHOCTb OCYIIECTBIISITh



MIPOEKTHYIO M MCCIIEI0BATENbCKYIO EATENbHOCTh MHIANBUYyaIbHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIbTATHI

ITo3HaBaTe/IbHbIE YHMBEpPCAJIbHbIE YUeOHbIe eliCTBHS

ba3soBble Jlornyeckue 1eMcTBUA:

BBISIBJISITH M XapaKTEepHU30BaTh CYIIECTBEHHbIC MPHU3HAKU MaTEeMaTHYeCKUX OOBEKTOB, MOHSATHUH,
OTHONICHUN MEXITY MOHITUSIMH, ((OPMYITHPOBATH ONPEACTICHUS OHITUN, YCTAaHABINBAThH CYIIECCTBCHHBIN
MpU3HAK KJIaCCU(PUKAIIUU, OCHOBAHUSI JIJIs1 0000IIEHUS U CPaBHEHUS, KPUTEPUU IIPOBOIUMOI0 aHAIIU3a;

BOCIIPUHHUMATH, (OPMYJIUPOBATh H  MPEOOPa30OBBIBATH  CYXKJICHUS: YTBEPAUTEIbHBIE U
OTpuLaTeNIbHbIE, eAMHUYHBIC, YACTHBIE U OOIIIHE, YCIOBHBIE;

BBISIBJISITH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpeUHs B (akTax, JaHHbBIX,
HAOMIONIEHUSIX W YTBEPXKACHUSX, IMpeajaraTb KPUTEPHH IS BBIABICHUS 3aKOHOMEPHOCTEH W
MIPOTUBOPEUHI;

JenaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JCAYKTHBHBIX W HHIYKTUBHBIX
YMO3aKJIIOUYEeHUN, YMO3aKIIIOUEHHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITENIHO JOKA3aTeIbCTBA MAaTEeMaTUUYECKUX YTBEPKJIEHUU (MpsSMbIE U OT
IMPOTUBHOTO), BBICTPAUBATh APTyMEHTAIUIO, MPUBOAUTHL MPUMEPbl U KOHTPIPUMEPHI, O0OOCHOBBIBATH
COOCTBEHHBIE CYXKJICHHS U BBIBOJIBI;

BBIOMpaTh crmoco0 pemieHUs y4eOHOHM 3ajauu (CpaBHUBATh HECKOJIBKO BapHAHTOB PELICHHS,
BBIOMPATh HanbOJIee MOIXOAIIUN C YYETOM CAaMOCTOSATEIBLHO BBIICICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarenbckue qeicTBUS:

WCIIOJIB30BaTh BOMPOCHI KaK HCCIEAOBATEIIbCKUNA MHCTPYMEHT TMO3HaHMs, (OPMYIUPOBATH
BONPOCHI, (DUKCHPYIOIINE MPOTUBOPEUnE, IpodieMy, YCTaHaBIMBATh UCKOMOE M JaHHOE, (OpMUPOBATH
TUTIOTE3Y, Apr'YMEHTHPOBATH CBOIO IMO3UIUIO, MHEHHUE;

MIPOBOAUTHh CaMOCTOSITEIbHO CIUIAHWPOBAHHBIN SKCIIEPUMEHT, MCCIEIOBAHUE MO YCTAHOBJICHUIO
OCOOCHHOCTEH MaTEeMaTHYeCKOTO OOBEKTa, SIBJICHHS, IPOIECCA, BBIIBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMU, SIBJICHUSMHU, TIPOLIECCAMH;

CaMOCTOSITENILHO  (POpPMYITHpPOBaTH OOOOIICHHWSI W BBIBOJBI [0 pPE3yJbTaTaM MPOBEASHHOTO
HAOMIO/IEHUs, HUCCIICIOBAHMSI, OIEHUBATh JOCTOBEPHOCTh TOJYYEHHBIX pE3yJIbTaTOB, BHIBOJIOB U
0000111eHHNI];

MIPOTHO3UPOBATh BO3MOXHOE Pa3BUTHE IMPOIECCA, a TAKKE BBIABUraTh MPEANOJIOKEHUS O €ro
Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Padora ¢ undopmanmeii:

BBISIBIIATH JACPUIUTH UHGOPMAIMH, JAHHBIX, HEOOXOJAMMBIX JUIsi OTBETAa HA BOMPOC W IS
pELIeHMs 3a1a4H;

BBIOMPATh HHPOPMAIIUIO U3 UCTOYHUKOB PA3THYHBIX THUIIOB, AaHAIU3UPOBATH, CHCTEMATHU3UPOBAThH
U MHTEPIPETUPOBATH HH(OPMALIHIO PA3IMYHBIX BUIOB U (DOPM MpEICTaBICHHUS;

CTPYKTYpUPOBaTh HWH(OpMAIMIO, TPEICTaBIATh €€ B pazIMYHbIX (opMmax, HILTIOCTPUPOBATH
rpadu4ecKu;

OIICHUBATh HAJEKHOCTh MHPOPMAIIMH TTI0 CAMOCTOSITEIbHO CHOPMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

OO0uenne:

BOCIPUHUMATH U (OPMYIHUPOBATH CYKIEHHUS B COOTBETCTBUH C YCIOBUSMHU U IENSIMU OOIIEHUS,
SICHO, TOYHO, TPAaMOTHO BBIPAKAaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M TMHCBMEHHBIX TEKCTaxX, JaBaTh
MOSICHEHUS 110 X0y PEIICHUS 3a/1a4yl, KOMMEHTHUPOBATh MOJYUYE€HHBIN Pe3yJIbTarT;

B X07ie 00CYXICHHS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 0OCYKIaeMOM TEMBbI, TPOOIEMBI, perIaeMoin
3a/1aud, BBICKA3bIBaTh WJICW, HAIIEJICHHbIE Ha IIOMCK PEIICHMs, COIMOCTaBISATh CBOM CYXKICHUS C
CYKJIGHUSIMH JPYTHX YYaCTHUKOB JHAlIora, OOHApYXXWBATh pAa3IH4YU€ € CXOJCTBO TO3MIIHH, B
KOPPEKTHOI Gopme popMyTupoBaTh pa3HOIIACHS, CBOM BO3PAKECHHUS,

MPEACTABIATh  PE3YylbTaThl  PEIICHHs] 3aJadd, DJKCIEPUMEHTAa, HCCIAEAOBAHUS, TMPOEKTa,
CaMOCTOSITENILHO BBIOMPATh (OopMaT BBICTYIUICHHS C YY4E€TOM 3a7ad Mpe3eHTAllM U OCOOEHHOCTEH
ayJIUTOPHH.

PeryasiTuBHble yHUBEpPCaAJIbHbIE YUeOHbIE /1eiiCTBUSA

Camoopranuszauus:

COCTaBJIATH TUIAH, aJITOPUTM PEIICHUS 3a/1a4H, BEIOUPATH CIIOCO0 PEIICHUS ¢ YIETOM UMEIOLTUXCS



pecypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C
y4€TOM HOBOH MH(pOpMAIIHH.

CaMOKOHTPOJIb, JMOIHOHAJIbHBIH HHTEJIEKT:

BJIaJICTh HABBIKAMU II03HABATENbHOW pe(IeKCHHM KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUH H
MBICIIUTENIBHBIX IPOLECCOB, MX pPE3YyNbTAaTOB, BIAAETh CHOCOOAMH CaMOINPOBEPKH, CAMOKOHTPOJI
Ipolecca U pe3yJibTaTa pelieHHs] MaTeMaTH4YeCKON 3a/1auH;

IIPEIBUIETh TPYAHOCTH, KOTOPBIE MOI'YT BOZHUKHYTH IIPU PEIICHUU 33Ja4H, BHOCUTh KOPPEKTUBBI
B JICSATEIBHOCTh Ha OCHOBE HOBBIX OOCTOATENIBCTB, JAHHBIX, HANJEHHBIX OMIMOOK, BBIIBICHHBIX
TPYAHOCTEM;

OLIEHUBAaTh COOTBETCTBHME PE3yJbTAaTa LEJIU U YCIOBHUSIM, OOBSACHATh NPUUMHBI JOCTHXKEHUS WIN
HEJIOCTHKECHHUS PE3YJIbTAaTOB ACATEIbHOCTH, HAXOJUTh OIINOKY, 1aBaTh OIICHKY PHOOPETEHHOMY OIIBITY.

CoBMmecTHast 1eATEIBHOCTD:

MOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHTHOW U MHIUBUAYATIbHONU PaOOTHI MPH PEIICHUH
y4eOHBIX 3aJa4, IPUHUMATh LEIb COBMECTHOM NESATEIbHOCTH, MJIAHWPOBAaTh OPTaHU3ALMI0 COBMECTHOM
paboThl, pacnpeAensaTb BUABI PabOT, IOrOBAapHUBATHCS, OOCYXKIATh NPOIECC U pe3yabTaT pPabOTHI,
0000111aTh MHEHUSI HECKOJIBKHX JIFOJICH;

Y4acTBOBATh B TPYMIOBEIX (opMax padoTel (00CyKaeHUsI, 0OMEH MHEHHIA, «MO3TOBBIE IITYPMBI»
U WHBIE), BBIIOJHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATb CBOM JEHCTBUSA C JPYTUMH YIEHAMH
KOMaH/Ibl, OLIEHUBATh KauyeCTBO CBOETO BKJIAJa B OOILIMI MPOIYKT MO KPUTEPHUSIM, cHOpMyTUpOBAHHBIM
Y4aCTHUKAaMU B3aUMOJICUCTBHS.

HNPEIMETHBIE PE3YJBTATbBI

K xonny 10 kiacca oOyyaromuiicss HAy4UTCs:

e CcBOOOJHO OINEPUPOBATH OCHOBHBIMU MOHSATHSMHM CTEPEOMETPUM IIPH pEIICHUU 331ad U
IIPOBEJCHUHY MAaTEMaTUYECKUX PACCYKICHUM;

® IPUMEHATH AKCHOMBI CTEPEOMETPUM U CIEACTBHMSI M3 HUX IPU PELICHUH T'€OMETPUYECKHUX
3aja4;

® KJIACCU(PUIMPOBATH B3aUMHOE PACIOJOXKEHHE TMPSAMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, MPAMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

e CcBOOOJHO ONEPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C YTJIaMHU B IPOCTPAHCTBE: MEXKAY MPSIMBIMU
B IIPOCTPAHCTBE, MEXKY NMPSAMOM U MIOCKOCTHIO;

e CBOOOJHO ONEPUPOBATH MOHATUAMH, CBSI3aHHBIMU C MHOTOTDAaHHUKAMU;

e CBOOOJHO pacrmo3HaBaTh OCHOBHBIE BHJbI MHOTOIPAaHHUKOB  (TMpuU3Ma, IUPaMUAA,
pSMOYTOJIbHBIN Mapasienenunen, Kyo);

e KJacCHU(QHUIMPOBATh MHOTOIPAaHHUKH, BbIOUpAsi OCHOBAHUS JJIs KiIaccU(pUKaIIY;

e CcBOOO/HO ONEPUPOBATH MOHATUSAMH, CBI3aHHBIMH C CEYEHUEM MHOTOTPAHHUKOB IJIOCKOCTHIO;

® BBINOJHATH MapajuleIbHOE, LEHTPAIbHOE M OPTOrOHAJIBHOE MPOEKTHpOBaHHE (GUTYp Ha
IUIOCKOCTB, BBITIOJIHATH N300paXkeHUs (PUTYp Ha IMIIOCKOCTH;

® CTPOMUTH CEYEHHS MHOTOTPAHHUKOB PA3JIMYHBIMU METO/AMHU, BBIIIOJIHATH (BHIHOCHBIE) TUIOCKHE
YepTEekKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYp: BUJI CBEPXY, COOKY, CHHU3Y;

® BBIYHUCIATH IJIOMIAN MOBEPXHOCTEH MHOIOIPAaHHHUKOB (IpU3Ma, MUpaMuja), FTeOMETPUYECKUX
TeJI C MPUMEHEHUEM hopMy;

e CcBOOOJHO OMEPUPOBATH MOHATUSMHU: CUMMETPHsI B MPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTH
CUMMETPUH, LIEHTP, OCh U MIIOCKOCTh CUMMETPUHU (PUTYPBI;

e CBOOOJHO ONEpUPOBATH MOHATHUSAMH, COOTBETCTBYIOUIMMM BEKTOpaM U KOOpJHMHAaTaM B
IIPOCTPAHCTBE;

® BBINOJHATH JIEHCTBUS HaJl BEKTOPAMH;

e pemaTh 3aJaud  HAa JI0Ka3aTeIbCTBO MAaTEMaTHYECKMX OTHOLIEHWH W  HaXOXJIECHUE
TEOMETPUUECKUX BEIMYMH, NPUMEHAS W3BECTHBIE METOABl IPU PEIICHWHM MaTEeMaTHMYECKHUX 3ajad
MOBBILIEHHOT'O U BHICOKOT'O YPOBHSI CJIO’KHOCTH;

® IPUMEHATH MPOCTEHIINE MPOTrPaAMMHBIE CpPEICTBA M  DJIEKTPOHHO-KOMMYHHKAIlMOHHBIE
CUCTEMBI IIPU PELLIEHUHU CTEPEOMETPUUECKUX 3a7ay;

® U3BJIEKATh, NPeoOpa30BbIBATE W HWHTEPHPETHPOBATH HH(POPMALUIO O MPOCTPAHCTBEHHBIX
reoOMEeTPUUECKUX (PUTrypax, MPEICTABICHHYIO HAa YepTekKaX U PUCYHKAX;



® NPUMEHATH MOJYYCHHbIE 3HAHHUA Ha MPAKTUKE: CPAaBHUBATh U AHAIU3HPOBATh pEaJbHBIC
CUTyalluu, TPUMEHATh W3y4YCHHbIE TMOHATUS B TMpOIEcce IOMCKAa pEIIeHUS MaTeMaTU4YecKu
copMyYITMPOBAHHON MPOOIEMBI, MOAETHPOBATh pPeaJIbHbIE CUTYalluU Ha A3BbIKE T€OMETPUH, UCCIIEA0BATh
MIOCTPOCHHBIE MOJIEJIM C HCIOJIb30BAHHEM T'€OMETPUUYECKUX MOHATUH M TeopeM, ammapara anredpsl,
pelaTh NpaKTHUYECKHUE 3a/1a4M, CBA3aHHbIE C HAXOKICHUEM I€OMETPUUECKUX BEJIUYNH;

® UMETh MpEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTHUS T'€OMETPUM KaK COCTaBHOM YacTU
dbyHIaMeHTa pa3BUTHUS TEXHOIOTHIA.

K konmy 11 kiacca o0yyaromunics HayIuTCst:

e CcBOOOJHO OMNEPUPOBATH MOHATUSMHU, CBA3AHHBIMH C UWIMHJIPHUYECKOH, KOHUYECKOW U
cheprueckoil MOBEPXHOCTIMH, OOBICHATH CIOCOOBI OTyYEHUS;

® OIEpUPOBATH MOHATUSAMH, CBSI3aHHBIMH C T€JIAMH BpAIICHUS: HWIMHAPOM, KOHYyCcOM, chepoii u
11apoM;

e pacrmo3HaBaTh Tella BpamleHus (MWJIMHIP, KOHYC, cdepa W Iap) U OOBACHATH CIOCOOBI
MOJTyYEHUS TeJl BpallleHHUs;

® KJIacCU(HUIMPOBATH B3AUMHOE PACIIONOKEHUE c(hephl U MIOCKOCTH;

® BBHIUMCIIATH BEJIMYMHBI AJIEMEHTOB MHOTOIPDAHHUKOB M Tell BpalleHHUs, 00BEMBI M IUIOLIAAU
MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPAIICHHUS, TEOMETPUUYECKUX TEJl C IPUMEHEHHeM (Hopmyi,

e CcBOOOJHO ONEPUPOBATH IOHATUSMH, CBSI3aHHBIMU C KOMOMHAIMSIMU TE€J BpaLICHUS U
MHOTOT'PaHHHKOB: MHOTOTPAaHHUK, BIIMCAHHBIN B Cepy U OMMCAHHBIN OKOJIO cepsl, cepa, BIMCAHHAS B
MHOTOTPaHHUK WM TEJIO BPAILCHHUS;

® BBIUMCIISTH COOTHOIIECHUS MEX/Y IUIOIAIMU IOBEPXHOCTEN 1 00bEMaMu IOJOOHBIX TEJI;

e 1300paxarh W3y4aeMble (UTYpHI, BBHIIOJIHATH (BHIHOCHBIC) IUIOCKHE YEPTEKU W3 PUCYHKOB
IPOCTHIX 00BEMHBIX (UTYD: BHII CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHUS TEJ BPAILICHHS,;

® U3BIIEKATh, WHTEPIPETHPOBATH M MPeoOpa3oBbIBaTh HHGOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUYeCcKUX PUrypax, mpeAcTaBICHHYIO Ha YepTekKaxX U PUCYHKAX;

e CcBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

® BBINOJHATH ONEPALMU HaJl BEKTOPAMY;

® 3a]aBaTh IUNIOCKOCTh YPAaBHEHHUEM B JIEKapTOBOM CHCTEME KOOPAMHAT;

e pelaTh NeOMETPUUYECKHE 3aJaud Ha BBIYMCIECHUE YIJIOB MEXIY HPSIMBIMUA M IUIOCKOCTSIMH,
BBIUNCJIEHUE PACCTOSHUM OT TOYKM 10 IUIOCKOCTH, B LIEJIOM, Ha IPUMEHEHHE BEKTOPHO-KOOPAUHATHOTO
METO/1a MPU PELLIEHUY;

e CBOOOJHO ONEPHPOBATH MOHATUSAMH, CBS3aHHBIMU C JBI)KEHHEM B IPOCTPAHCTBE, 3HATh
CBOMCTBA JIBIKCHUH;

® BBINOJIHATH U300pa’k€HUsT MHOTOTPAHHUKOB M TEJ BPALLEHHUS NpU NMapajuleIbHOM IMEepeHoce,
LHEHTPaJIbHOW CHUMMETPHUH, 3€pKaJbHOW CHUMMETPHUH, IIPU MOBOPOTE BOKPYT MPsAMOM, ImpeoOpazoBaHus
MOI00HS;

® CTPOUTH CEYEHHS] MHOTOIPAaHHUKOB M TeJl BpalllEeHUs: CEUeHUs LWIMHApA (mapaieibHO U
NEPIEHIUKYIAPHO OCH), CEYEHMsI KOHYca (MapajielbHble OCHOBAHUIO U MPOXOJAIINE Yepe3 BEPIINHY),
CEYeHMs 11apa;

® UCIOJB30BaTh METOAbl IOCTPOCHUS CEUYEHHUH: METOJ CJIE0B, METOJ BHYTPEHHErO
IIPOEKTUPOBAHUS, METO]] IIEPEHOCA CEKYIEH MIOCKOCTH;

® JI0Ka3bIBaTh F€OMETPUUECKUE YTBEPKIACHUS,

® NPUMEHATH TeoMeTpuyeckue  (QakThl JUId  pelIeHUuss  CTEepEeOMETPUYECKHX  3ajad,
MPEJoJIaraoliuX HECKOJbKO IIaroB PEIIeHUs, €CIU YCIOBUS MPUMEHEHUs 3aJjaHbl B IBHOM M HESIBHOMU
dopme;

e pewmaTh 3aJaud  Ha JIOKA3aTeJIbCTBO MAaTEMaTUYECKHMX OTHOIIEHUH U  HaXOXACHHE
FeOMETPUUYECKUX BEJIINYUH;

® IPUMEHATH IPOTrPaMMHBIE CpPEICTBA U AJIEKTPOHHO-KOMMYHMKAIIMOHHBIE CHCTEMBI IpU
PELIEHNN CTEPEOMETPUUECKHX 3a/1a4;

® [PUMEHATH MOJYYEHHbIE 3HAHMSI Ha MpaKTHKE: CpaBHUBATh, AHAIM3UPOBATh U OLIEHUBATh
peasbHbIE CUTYalluU, TPUMEHSTh U3yUYeHHbIE IOHATHUS, TCOPEMBI, CBOWCTBA B IIPOIIECCE TTOUCKA PELICHUS
MaTeMaTHYeCKu C(HOPMYIMPOBAHHOM MPOOIEMbl, MOJAEIMPOBATH peabHble CUTYAllMHM Ha S3bIKE
FeOMETPHH, UCCIIEI0BATh MOCTPOCHHBIE MOJIENIN C UCIIOIb30BAHUEM I€OMETPUUECKUX MOHATHI U TEOpEM,



anmapara aireOppl, pemiaTh NPAaKTHUECKHE 3aJauyd, CBS3aHHbIE C HaXO0XKJIEHHEM TE€OMETPUYECKUX
BEJINYUH;

® UMETh MpEACTaBIeHUS 00 OCHOBHBIX JTalax pa3BUTHsI I'€OMETPUM KaK COCTaBHOW 4YacTu
dbyHIaMeHTa pa3BUTHUS TEXHOIOTHIA.

COJAEPKAHUE OBYYEHUA
10 KJIACC

IIpsimble ¥ IIOCKOCTH B IIPOCTPAHCTBE

OcCHOBHBIE TOHATUS CTepeoOMETpHM. Touka, mIpsMas, IJIOCKOCTb, MPOCTpaHCTBO. [loHATHE 00
AKCMOMAaTHYECKOM ITIOCTPOCHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.

B3aumHOe pacnonoxkeHue NpsAMbIX B IIPOCTPAHCTBE: IEPECEKAIOIIMECA, MNapajUICIbHBIE U
ckpemuBamomuecss npsmele. [Ipu3Haku ckpemmBaromuxcs HOpsAMbIX. [lapamiensHOCT IPSAMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: NapajuIeIbHBIC NMPSMBIE B IIPOCTPAHCTBE, NApaLIEIbHOCTh TPEX MPSMBIX,
napajyieIbHOCTh MPSAMOM M miockocTH. [lapannenbHoe U LEeHTpalbHOE MPOEKTUPOBAaHUE, N300paKeHUE
¢uryp. OcHOBHbBIE CBOICTBA HapajlIeIbHOTO MpoeKkTupoBaHus. V3o0paxkeHue (uryp B napaiesbHOM
IPOCKUMU. YTIBl C COHAIPABICHHBIMU CTOPOHAMH, YroJl MEXIAy INpPSIMbIMM B IIPOCTPAHCTBE.
[TapaymienpHOCTh IUIOCKOCTEW: NapajulelIbHBIE IUIOCKOCTH, CBOWCTBA IApAJUIEIbHBIX IIJIOCKOCTEH.
[Ipocreiimme mpocTpaHCTBEHHBIE (UTYPHI HAa IUIOCKOCTH: TETpa’lp, Mapajuiesenuiel, MOCTPOCHUE
CCUCHHUH.

[lepneHMKYIAPHOCTh NPAMOM M IUIOCKOCTH: IEPIEHIUKYISPHBIE IIPSMBIE B IPOCTPAHCTBE,
IpsiMblE NapajlUIe/IbHbIE U NEPIEHIUKYIISAPHBIE K IJIOCKOCTH, IPU3HAK MEPIEHIUKYJIIPHOCTU NPSAMON U
MJIOCKOCTH, TEOpeMa O MPSAMOU NEPIEHAUKYISIPHON IIIOCKOCTH. OpTOroHaJIbHOE MPOEKTHPOBAHUE.
[lepieHauKYJIAp M HAKJIOHHBIE: PACCTOSSHUE OT TOYKU A0 IUIOCKOCTH, PAacCTOSHUE OT NPSAMOM 10
IUIOCKOCTH, TpPOEKIUs (Urypsl Ha IUIOCKOCTh. llepmeHIuKyIspHOCTh IUIOCKOCTEH: MpHU3HAK
NEPIEHIUKYJIIPHOCTHU ABYX IUIOCKOCTel. Teopema o TpéX nepneHauKyspax.

VYIubl B IPOCTPAHCTBE: YTOJ MEXAY IPSIMOU U IJIOCKOCTBIO, ABYTPAHHBIM YIoJl, JIMHEWHBIA yroJl
JBYTrpaHHOro yria. TpéxrpaHHblii U MHOrorpaHssle yribl. CBOMCTBA INIOCKMX YIVIOB MHOIOTPaHHOTO
yria. CBOICTBa IJIOCKUX U JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. Teopembl KOCHHYCOB U CUHYCOB IS
TPEXTPAHHOTO YIJIA.

MHOrorpaHHUKH

Bunael MHOrOrpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: Nn-yronbHas nmpusMa, mnpsMas U
HaKJIOHHas NpU3Mbl, OOKOBas M TMOJHAs IMOBEPXHOCTh Npu3Mbl. [lapannenenunen, npsMOYroiabHBIN
napajuleJienunes W ero cpoiicrBa. Kparwaillime nmyTM Ha NOBEPXHOCTHM MHOrOrpaHHuka. Teopema
Oiinepa. [IpoctpanctBennas teopema Iludaropa. [lupamupa: n-yroinpHas nupamujaa, MNpaBUIbHAS U
yceu€HHass nupamuibl. CBoiicTBa pébep M OOKOBBIX TI'paHel NpaBWIbHOW mupamuisl. [IpaBuibHBIE
MHOTOTPaHHMKU: IIPABWJIbHAS MIPU3Ma U NPaBUJIbHAs NUPAMUJIA, IIPAaBUIIbHAS TPEYroJibHAs NMUpamMuaa u
IpaBWIBHBIN TeTpasap, Ky0. [IpencraBieHne o MpaBUIbHBIX MHOTOTPAHHUKAX: OKTa3Jp, AOJAEKa’Ap U
UKOCa3P.

Bbruncnenue 37€MEHTOB MHOTOIpaHHUKOB: pEOpa, auaroHanu, yrubel. [lmomans ©OokoBoit
MOBEPXHOCTH M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI, IJIOLIA](b OCHOBAHMUH, TeopeMa O OOKOBOIi
MOBEPXHOCTU TMpsiMoi mpu3Mbl. [lnomans OOKOBOM MOBEPXHOCTH W IMOBEPXHOCTH MPAaBUIBHOU
NpaMUbl, TEOPEMA O IUIOMAAN YCEUYEHHON TUPaAMUIBI.

CummeTpus B IPOCTPAHCTBE. DIIEMEHTBI CHMMETPHUH ITPaBUIIBHBIX MHOTOI'PaHHUKOB. CUMMETpHS
B TPaBUJIBHOM MHOTOTPaHHHUKE: CHMMETPHUS MapajljIeNICUIEaa, CUMMETpPUS TPABUIBHBIX IPU3M,
CUMMETpHS TPABUIBHON TUPAMUIBI.

BekTophI M KOOPAUHATEI B IPOCTPAHCTBE

[lonsATHA: BEKTOp B INPOCTPAHCTBE, HYJIEBOM BEKTOp, JUJIMHA HEHYJIEBOIO BEKTOpPA, BEKTOPHI
KOJUIMHEAPHBIE, COHAIPABIICHHBIE U IPOTUBOIIOJIOKHO HAIPABJIICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB.
JIeficTBHsI C BEKTOpaMU: CIIO)KEHUE U BBIYMTAHUE BEKTOPOB, CyMMa HECKOJBKUX BEKTOPOB, YMHOXEHUE
BEKTOpa Ha uymuciio. CBOICTBa ClI0KEHUsI BEKTOPOB. CBOMCTBA yMHOXKEHUS BEKTOpa Ha uucio. [lonsartue
KOMILUTaHapHble BeKTOpbl. [Ipm3Hak koMImaHapHOCTH TpEX BeKTOpoB. [IpaBmiio mapasuienenumnena.
TeopeMa 0 pasnoKEHHHM BEKTOpAa II0 TPEM HEKOMIUIAHApHBIM BekTOopaM. IIpsMoyrosnbHas cucrema
KoopauHar B mnpocTtpaHcTBe. Koopaunartel BekTopa. CBsA3b MeEXAYy KOOpPAMHAaTaMHM BEKTOpa H
KOOpAMHATaMU TOYEK. YTOJI MeXAy BekTopaMu. CKaJIIpHOE TPOU3BENEHNE BEKTOPOB.



11 KIIACC

Tena BpaleHus

[TonsTHS: HUIMHIPUYECKAs MTOBEPXHOCTh, KOHMYECKask OBEPXHOCTh, ChepuyecKas MoBEPXHOCTD,
oOpa3yrommue moBepxHOCTe. Tema BpamieHws: HUWIHHIP, KOHYC, YCEUYEHHBIH KOHYC, cdepa, Imap.
B3aumnoe pacnosnoxeHue cepbl U IIIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxenue Ten
BpallleHNs Ha MI0CKOCTH. Pa3BépTka mumHapa u konyca. Cummetpusi cepsl U mapa.

O6bEM. OcHoBHBIE cBolcTBa O00BEMOB Ten. Teopema 00 00bEME MNPAMOYTOJIBHOTO
napajenenumnena u cueactsus u3 He€. O0bEM NpsAMON M HAKJIOHHOW MPHU3MBI, IUIHH/PA, IUPAMUAIBI 1
KoHyca. OO0BEM 111apa U MIapOBOT0 CETMEHTA.

KoMOunamu ten BpaileHuss U1 MHOTOrpaHHUKOB. [Ipu3ma, BOucaHHas B IWJIMHID, OMHCAHHAS
okojo munuHapa. [lepecedenue chepsl u mapa ¢ mwiockocTeio. Kacanme mapa u chepbl MIOCKOCTHIO.
[TonsiTie MHOTOrpaHHUKA, OMUCAHHOTO OKOJIO cdepbl, cephl, BIUCAHHOW B MHOTOIPAaHHUK WM TEJIO
BpallleHUS.

[Inomank mNOBEpXHOCTHM LMIMHAPA, KOHyca, Iuomans cdepbl u e€ uyacreid. I[logobue B
npoctpanctBe. OTHOIIEHHE O0BEMOB, TUTOMIANEH ToOBepxHOCTeH Mono0HBIX ¢uryp. [IpeobpasoBanme
noobusi, roMmoTeTus. Pernenne 3agaq Ha IIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPHUUECKUX METOJIOB.

[TocTpoeHue cedeHMii MHOTOIPaHHUKOB W TEJI BpAIIEHMS: CEUEHUS LWIMHJIpa (MapajulesbHO U
NEPIEeHIUKYIAPHO OCH), CeYeHHsI KOHYca (TapasuielbHble OCHOBAHUIO M MPOXOAIIUE Yepe3 BEPIIUHY),
CEYEHHUs Ilapa, METObl MOCTPOEHUS CEUEHMM: METOJ CJIEI0B, METOJl BHYTPEHHETO IPOEKTUPOBAHUSA,
METO/1 IEPEHOCA CEKYIIEH MIOCKOCTH.

BexkTopbl M KOOpAUHATHI B IPOCTPAHCTBE

Bektopsl B mpoctpanctBe. Omnepauuu Haja BEKTOpaMH. BekTOopHOe YMHOXEHHE BEKTOPOB.
CaolicTBa BEKTOpHOro yMHOeHus. [IpsmoyronbHas cuctema KoopauHaT B npocTpaHcTBe. KoopauHaTsl
BekTopa. Paznoxenwe BekTopa 1o 0Oasucy. KoopAMHATHO-BEKTOPHBIM METOJ TpPHU PpPEUICHHH
F€OMETPUUECKUX 3aj1au.

JBu:keHusI B IPOCTPAHCTBE

JBwxkenust npoctpanctBa. OrtoOpaxkenus. [[Bmxkenuss U paBeHCTBO ¢uryp. OOmme cBoiicTBa
JIBWKEHUU. BuIbl JBW)XEHMI: MapauleNbHbI MEPEeHOC, LEeHTpajdbHasi CUMMETpHS, 3€pKajbHas
CUMMETpHUS, TOBOPOT BOKPYT npsiMoil. [Ipeo6pasoBanus noxpodus. [Ipsmas u cdepa Ditnepa.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne  HaumeHoBaHHe pa3iesioB U TeM KosnnyectBo 4yacos JeATeIbHOCTD YYUTEIS ¢ Y4€TOM
n/m  mporpaMmbl Bcero Kontpoannpie Padoueii mporpaMMbl BOCIHTAHHUS
padoThl
1 BBenenue B cTepeoMeTpuio 23 1 VYcraHoBiIeHUE T0BEPUTETBHBIX
,  BsanMHOE pacIioNoKeHMe NPAMEIX 6 OTHOLIEHUH ¢ 00yYarOIIMMHUCH,
B IIPOCTPAHCTBE CHOCO6CTBYIOHII/IX IMO3UTUBHOMY
3 [TapanienbHOCTh MPSAMBIX U 8 BOCTIPHATHIO 00yHaroIMHUCS
IUIOCKOCTEH B IIPOCTPAHCTBE TpeboBanni 1 POCKO yumTens,
IIPUBJICYEHUIO X BHUMaHUS
IlepneHIUKYISAPHOCTD MPSIMBIX U .
4 " 25 1 K 00cyX/1aeMoil Ha ypoke
IJIOCKOCTEHN B MPOCTPAHCTBE
uHpOpMaINHY, AKTUBU3ALUU
5 YTl u paccTosHusA 16 1 UX [T03HABATENILHOMN JeATeNbHOCTH;
6 MuororpanHuKH 7 1 opranuzanus GopM WHAUBUIYATbHOM
7 BekTopsl B IpocTpaHCcTBe 12 1 Y TPYNIIOBOU Y4EOHOM eATeTbHOCTH;
IIPUMEHEHNE Ha YPOKE
MHTEPAKTUBHBIX (POPM pabOThI
¢ 00y4JaroLMMHCS; Pa3BUTHE
8 [ToBTOpeHme, 06001IeHNE U 5 LIEHHOCTHOI'O OTHOIIEHUS K 3HAHUAM
cucTeMaTu3alus 3HaHu| KaK MHTCIIJICKTYaJIbHOMY pECypCy,
obecneunBaronieMy Oyayiiee
4eJI0BEKA; MHULIUUPOBAaHUE
00ydJaronuxcst K 00CyXICHHIO,




BBICKA3bIBAaHUIO CBOETO MHEHUS,
BBIPA0OTKE CBOETO OTHOIICHUS T10
MOBOJly MOJIy4a€MOM Ha YPOKeE
COLIMAJIBHO 3HAYMMOUN MH(OpMAIIHH;
MoJAJep>KaHUE B KOJUIEKTHBE JI€JI0BOH,
JIPYKEIT0OHON aTMOC(EPHI;
OpraHu3aiys sl 00y4aroIuxcs
CUTYallUil KOHTPOJIS U OLICHKH,
CaMOOIICHKH (KaK y4eOHBIX
JIOCTHKEHUN OTMETKaMHU, TaK U
MOpaIbHBIX, HDABCTBEHHBIX,
IpakJaHCKHUX ITOCTYIIKOB)

OBIIEE KOJIMYECTBO YACOB I1O 102 S)
I[TPOI'PAMME
11 KUIIACC
Ne  HammeHoBaHmMe Pa3aeioB U TeEM KoanuectBo yacos JesATeIbHOCTD yuurtead € yueTom
n/n | MporpamMmsbIl Bcero Kontposibubie Pado4eii mporpaMMbl BOCHHTAHUS
padoThI
1 AHaTHYECKasi TeOMETPUs 15 1 YcraHoBIEHUE JOBEPUTEIBHBIX
5 [ToBTOpEHME, 00001IEHNE U 15 1 OTHOIICHHIT C 00yJaIOIUMHUCS,
CUCTEMaTHU3als 3HAaHUU CIIOCOOCTBYIOMIMX ITO3UTUBHOMY
3 O0BEM MHOTOTpaHHUKA 17 1 BOCHpHHTHIvO 00yHaoIMMHCS
4 Tena spamens 24 1 TpeOOBaHUI U POCHO yUUTENs,
, HPUBJICUECHUIO UX BHUMAaHUS
5 [Tnomaam MOBEPXHOCTH U OOBEMBI 9 K 06CYKIaeMoii Ha ypoke
KPYTJIbIX TCJI UH(OPMAIMH, AKTHBU3AINH
6 JBYoKeHUs S UX T03HABATEIbHON AESITEIbHOCTH;
opranu3zaius GopM WHAUBUIYAIbHOM
U TPYIIIOBOM yueOHOU NesTeNIbHOCTH;
IIPUMEHEHUE Ha YPOKE
MHTEPAaKTUBHBIX (POPM pabOThI
¢ 00y4JaroLMMHKCS; pa3BUTHE
LIEHHOCTHOTO OTHOILEHUS K 3HaHUSAM
KaK MHTEJUIEKTYaJIbHOMY pECypCy,
obecnieunBaromieMy Oyayiiee
4eJI0BEKA; MHUIIMUPOBAaHUE
00ydJaronmxcst K 00CyXACHHIO,
; ToBropenue, 06o06LeHNe U 17 1 BBICKA3bIBAHUIO CBOETO MHEHH,
cHCTeMaTH3alus 3HAHMi BbIPa0OTKE CBOETr0 OTHOIIEHHUS IO
IIOBOJTy ITOJIy4aeMOI Ha ypoKe
COLIMAJILHO 3HAUYMMOM HHpOpMaLnH;
NOAJEPKAHUE B KOJUIEKTUBE JI€JI0BOH,
JIpYKeTt00HO0# aTMOChepHI;
OpraHu3zaiys Juisg 00y4aromuxcs
CUTyalluil KOHTPOJIS U OLICHKH,
CaMOOILIEHKH (KaK y4eOHBIX
JOCTH)KEHUI OTMETKaMHU, TaK U
MOpaJIbHBIX, HPABCTBEHHBIX,
I'paXJaHCKHUX IMOCTYIIKOB)
OBIIEE KOJIMYECTBO YACOB I1O 102 5

ITPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHME

10 KUIACC
Ne T
eMa ypoka

n/n yp

1 OcHoBHbIE TpaBUiia U300paKEHUS HA PUCYHKE IIOCKOCTH, TApaJUIeTIbHBIX MPSAMBIX (OTPE3KOB),
CepEeMHBI OTPE3KA

2 [TonsiTHs cTepeoMeTpun: TOUKA, IpsiMasi, INIOCKOCTb, MPOCTPaHCTBO. OCHOBHBIE MpPaBUIIa
M300paKeHHs Ha PUCYHKE IIOCKOCTH, MapalljIeNIbHbIX IPSIMBIX (OTPE3KOB), CEpEIHbI OTPE3Ka

3 [TonsTHA: IepecekaronIrecs II0CKOCTH, TEPECEKAIOIINECS IpsIMasi U IUIOCKOCTb;
IIOJIYIIPOCTPAHCTBO
[TonsATHA: IepecekaronIrecs IIOCKOCTH, TEPECEKAIOIIMECS NpsMasi U INIOCKOCTb;

4 2 2
IIOJIYIIPOCTPAHCTBO

5 MHororpaHHUKH, H300paKEHUE MPOCTEUIITUX MTPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIIHX
00BEKTOB

6 MHororpaHHuKH, U300paXKeHUE MPOCTEUIITNX MTPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIINX
00BEKTOB

7 AKCHOMBI CTEPEOMETPUH U TIEPBHIE CIEICTBUS U3 HUX

8 AKCHOMBI CTEPEOMETPUH U TEPBBIE CIEICTBUS U3 HUX

9 AKCHOMBI CTEpEOMETPUHU U TIepBbIe cleACTBUS 13 HUX. CriocoObI 3aJaHus MPSMBIX U TUIOCKOCTEH B
npoctpancTBe. O003HaYCHHS IPSIMBIX M IIIOCKOCTEH
N300paxeHne ceYCHH MMPaMUIbI, Ky0a H MIPU3MBbI, KOTOPBIC ITPOXOIAT Yepe3 ux péopa.

10 U3obpaxkeHue nepeceyeHus MOTYYSHHBIX IITOCKOCTEN. PackpanmBanue NoCTpOSHHBIX CEUECHUN
pa3HBIMU LIBETAMHU
N300paxeHne ceYCHH MMPaMUIbI, Ky0a U MIPU3MBbI, KOTOPBIC ITPOXOJIAT Yepe3 ux péopa.

11  U3zobpaxkeHue nepecedeHus MOTYyYSHHBIX IIIOCKOCTEel. PackpammBanue moCTpOSHHBIX CEUYECHUN
pa3HBIMU IIBETAMHU
N3o0pakeHne ceueHuii mupaMu/ibl, Ky0a U IPU3MBbI, KOTOPBIE MMPOXOIAT Yepe3 ux peopa.

12 U3zobpaxeHue nepecedyeHus MOTyYeHHbBIX MITOCKOCTEN. PackpalmBanue mMOCTpOSHHBIX CEUeHU N
pa3HBIMU IIBETAMU
N3o0pakeHne ceueHnii mupaMu/ibl, Ky0a U IPU3MBbI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.

13  U3zobOpaxkeHue nepeceyeHus MOTYyYSHHBIX IIIOCKOCTEN. PackpalmBanue mOCTpOEHHBIX CEUeHUN
pa3HBIMU IIBETAMHU

14  Mertop cnemoB Ui MOCTPOCHHSI CEUCHHIM

15 Merog cnenoB i mocTpoeHust cedeHuii. CBolicTBa epecedeHH MPSMBIX U IIIOCKOCTEN

16 Meron cnenoB i mocTpoeHust cedeHuii. CBolicTBa epecedeHH MPSMBIX U IIIOCKOCTEN

17 [TocTpoeHue cedueHuii B mupamuie, Kyoe mo TpéM Toukam Ha péopax. Co3qaHue BHIHOCHBIX
YEpTEXKEN U 3aIKCh IIArOB MOCTPOEHHUS

18 [ToctpoeHue ceuenuii B mupamuie, Kyoe mo TpéM Toukam Ha péopax. Co3naHue BHIHOCHBIX
YEPTEKEN U 3aIIUCh LIATOB MIOCTPOEHHUS

19 [TocTpoenue ceueHuii B mupamuie, Kyoe mo TpéM Toukam Ha péopax. Co3naHre BHIHOCHBIX
YEpTEXKEN 1 3aIKCh IIArOB MOCTPOEHHUS

20 [TocTpoenue ceueHuii B mupamuie, Kyoe mo TpéM Toukam Ha péopax. Co3qaHme BHIHOCHBIX
YEpTEXKEN 1 3aIKCh IIArOB MOCTPOEHHUS

21  TloBTopeHue mmaHuMeTpun: TeopeMa o MpOIOpIMOHATBHBIX oTpe3Kax. [1o00me TpeyroJIsHIKOB

29 IToBTrOopenue mmannmerpun: Teopema MeHenast. PacueTsl B CEUeHHSIX Ha BBIHOCHBIX YEPTEkKaX.
Hcropust pa3BUTHS JIAHUMETPUU U CTEPEOMETPUHU

23  KourpoabHasi pagora "Axkcuomsl crepeomerpun. Ceyenns'

24 B3aumuoe pacnonoxkenue npsambix B mpoctpancTse. CkpemuBatonuecs npsmele. [IpusHaku

CKpeluBarIuxcs npaMbix. [lapamnensHble mpsiMble B IPOCTPAaHCTBE




Teopema 0 CylIeCTBOBAHUY U €IMHCTBEHHOCTH MPSIMOM MapajuieIbHON JaHHON MPSIMOM,

25  TpOXOJSIIeH Yepe3 TOUKY MPOCTPAHCTBA U HE JIeKaIlel Ha qaHHOM npsMoi. Jlemma o mepecedeHnn
NapAJUIECIBHBIX MPAMBIX IIIOCKOCTBIO

2% [TapamnenpHOCTB TpeX NpsAMbIX. Teopema 0 TpEX napajuienbHbIX NPsAMBIX. Teopema o
CKPEIIMBAIOIINXCS TIPSAMBIX

7 [TapamienpHOe poekTHpoBaHre. OCHOBHBIE CBOMCTBA MAPAJLIEIbHOTO IPOEKTUPOBAHUS.
N300pakeHne pa3HbIX GUIyp B MapajuleIbHON NPOEKIIUU

28  llenTpanbHas OpOeKLHsl. YTO0J C COHAIIPABICHHBIMU CTOPOHAMH. YTOJI MEXy IPSIMBIMU

29 3aayy Ha JOKa3aTeJIbCTBO U UCCIIEIOBAHUE, CBSI3aHHBIE C PACIIOJIOKEHUEM IIPSIMBIX B
IIPOCTPAHCTBE

30 [TonsiTHs: MapaJIeIbHOCTD NPSMOM U IIJIOCKOCTH B ITpocTpaHCTBe. [Ipu3Hak napaiieabHOCTH
npsiMoit ¥ miiockocTu. CBOMCTBA MapaIeIbHOCTU MPSIMOM U TNIOCKOCTH

31 I'eomerpuyeckue 3371811 Ha BBMHACICHHE 1 10Ka3aTENbCTBO, CBA3AHHBIE C apalLIeNbHOCTBIO
IPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE

30 ITocTpoeHune cedeHuns, NPOXOIAIIEro Yepe3 JaHHYIO NIPSAMYIO Ha YEPTEXKE U MapajuIeIbHOTO IPYyron
npsiMoil. Pacu€r oTHOIIEHHI

33 [TapannenpHas npoeKLus, IPUMEHEHHUE 1JIs IOCTPOEHUs CeueHuH Ky0a U napaienenumnesa.
CaolicTBa napasuieienuea 1 Npu3Mbl

34  IlapamnenbHble MI0CKOCTH. IIpu3Haku napaieabHOCTH IBYX INIOCKOCTEH

35 Teopema o NapajienbHOCTH 1 €AMHCTBEHHOCTH IUIOCKOCTH, IIPOXOJAIIEH Yepe3 TOUKY, He
IIPUHAUICIKALLYIO JAHHOW INIOCKOCTH U CJIEICTBHS U3 HEE

36 CaolicTBa napamieabHbIX nnocxf)CTeﬁ: 0 NapaJliebHOCTH NPAMBIX [IEPECEICHNA IPH IEPECEHCHHU
JIBYX ITapaJuIeIIbHBIX IUNIOCKOCTEN TPEThEU

37 CBoiicTBa mapajieNbHBIX TIOCKOCTEN: 00 OTpe3Kax NapalIeNbHbIX MPSMBIX, 3aKJIIOUEHHBIX MEXTY
NapaJuIeJIbHBIMU IIJIOCKOCTSIMU; O IIEPECEYEHHUH NPSMOM € ABYMsI NApaJIIEIbHBIMU TNIOCKOCTSMHU

38  IloBropenue: TeopeMa Iludaropa Ha MIOCKOCTH

39  TloBTOpeHME: TPUTOHOMETPUS NPSIMOYTOJIBHOTO TPEYTrOJbHUKA

40  CaoiicTBa Ky0a 1 MPsIMOYT'OJBHOTO Mapaulesenuneaa

41  BeluucieHue JJIMH OTPE3KOB B KyOe M MPSIMOYTOJIbHOM MapaJulesienuIesie

42  IlepneHAUKYISPHOCTH MPSIMOM | TUIOCKOCTH. [IpH3HaK MEePIeHINKYISIPHOCTH MPSMOU U TFIOCKOCTH

43  TlepneHIUKYISPHOCTH MPSIMOM M TIIOCKOCTH. [Ipr3HaK MEepIEeHIUKYISIPHOCTH MPSMOU U TIIOCKOCTH

44 Teopema o CYILECTBOBAHAM H € IHHCTBEHHOCTH IIPSIMOM, MPOXOALIEH Yepe3 TOUKY IPOCTPAHCTBA U
NEPIEHIUKYIJIIPHON K INIOCKOCTU

45  IInocKOCTH M NMEPIEHANKYIIIPHbIE UM IPsSMble B MHOIOI'paHHHUKaX

46  IlnockocTH M NMEpIEeHANKYJIIpHbIE UM IPSIMble B MHOTOI'PaHHHKaX

47  Tlepnenaukynsip v HakJIoHHas. [locTpoeHne neprneHuKyispa U3 TOYKU Ha MPSAMYIO

48  Tlepnennukynsip u HaKIOHHAs. [locTpoeHNne epIeHIUKYIsIpa U3 TOYKH Ha TPSIMYIO

49  Teopema o TpEX MEpIEHANKYISIPax (MpsiMast U 0OpaTHAsT)

50 Teopema o TpEx mepreHANKYIApax (MpsiMast U 0OpaTHAs)

51  Vroa Mexny CKpeIMBaIOIUMHUCS TPSIMBIMU

52  Tlouck mepneHIuKYIIPHBIX MPSMBIX C TOMOIIBIO IEPIEHINKYIISPHBIX TUIOCKOCTEH

53 | OproroHanbHOE MPOEKTUPOBAHHE

54 [TocTpoenue ceuenuii kyda, MpU3Mbl, IPABUIBHOM MUPAMUIBI C TIOMOIIIBIO OPTOTOHAIBHOM
MIPOEKIINN

55 [Toctpoenue ceueHuii Kyda, MpU3MBbI, IPABHIIbHON MUPAMUAbI C TOMOIIBI0 OPTOTOHAJIBHOM
IIPOEKLUU

56 = CummeTpusi B IPOCTPAHCTBE OTHOCUTENIBHO IUIOCKOCTH. [IIIOCKOCTH CUMMETpHI B MHOTOIpaHHHUKAX

57 | Ilpu3Hak nepneHIuKYISIPHOCTH MPSIMON U IUNIOCKOCTH KakK CJIEICTBUE CHMMETPUU




58

IIpaBuiibHBIE MHOTOTPAHHUKH. PacY€T pacCTOSHUNM OT TOYKH /10 TIIIOCKOCTH

59  IlpaBunbHBIC MHOTOTpAaHHUKH. Pacdér pacCTOSHHI OT TOYKH 0 TIJIOCKOCTH

60 CnocoObl ONyCTUTh NEPIEHIUKYIISIPbI: CHMMETPUS], CABUT TOUKH I10 NapajuleIbHON NPsIMOI

61  CaBur nmo HemapauIeIbHON IPSIMOM, N3MEHEHNE PACCTOSTHUM

62 KouTpoJubHasi padoTa ""B3anMHoe pacnosio:keHune NPsiMbIX H IUIOCKOCTEl B mpocTpaHcTBe'

63 [ToBTOpEHME: Yyron Mexay NpsAMbIMU Ha IJIOCKOCTH, TPUTOHOMETPUS B IIPOM3BOIBHOM
TPEYTroJbHUKE, TEOPEMA KOCUHYCOB

64  IloBTOpeHHe: yroa Mex.]y CKpEeIMBAOIIMMUCS NPSIMBIMU B IPOCTPAHCTBE

65 T'eomeTpuueckre METObI BHIYMCIECHUS YIJla MEXAY NPSIMbIMU B MHOTOTPaHHHUKAX

66  JIByrpanssiii yron. CBONCTBO JIMHEHHBIX YIJIOB IBYTPAHHOTO yTIiia

67  IlepneHaukyssipHble INIOCKOCTH. CBOMCTBA B3aUMHO NMEPNEHAUKYISPHBIX IIIOCKOCTEN

68 ITpusnak NEpIIEH MK YILAPHOCTH IUIOCKOCTEH; TeopeMa O IIPSIMOU NEPECEYEHUS IBYX IIJIOCKOCTEN
NEPIEHUKYIISPHBIX TPEThEH MIIOCKOCTU

69  IIpsmoyrosbpHbIN Napajienenumnes; Kyo; U3MepeHus, CBOMCTBA MIPSIMOYTOJIbHOTO Hapajljiesenunea

70  Teopema 0 1uaroHaju MpsIMOYroJIbHOIO MapajuleenuIeaa u cleCTBUE U3 Heé

71 CrepeoMeTpuuecKkre U NPUKIAIHBIE 3aJa41, CBA3aHHBIE CO B3AUMHBIM PACIIOJI0KEHUEM NPSMBIX U
IJIOCKOCTH

79 [ToBTOpEHME: cKpelMBaroLuecs NpsMble, apalelbHbIe IJIOCKOCTU B CTAHIAPTHBIX
MHOTOTpaHHHUKaX

73 [Tapa nmapasienbHbIX INIOCKOCTEW Ha CKPEIUBAIOIINXCS NIPSAMBIX, PACCTOSTHUE MEXIY
CKPEIIMBAIOIIUMHUCS MIPSIMBIMU B IPOCTBIX CUTYaIUSIX

74  PaccTostHME OT TOYKH JO MJIOCKOCTH, PACCTOSIHUE OT MPSMOM J0 MIOCKOCTH

75 Brruncnenue pacCTOSHUN MEXy CKPELIMBAIOLIMMUCS NPSMBIMU ¢ IOMOLIBIO IIEPIIEHIUKYIIAPHOU
IJIOCKOCTH

76 TpéxrpanHslii yrom, HEPaBCHCTBA JUIS TPEXTPAHHBIX YTIIOB. Teopema IIudaropa, Teopemsl
KOCHUHYCOB M CHHYCOB JUIsl TPEXTPAHHOIO yIJla

77  DnemeHTHI chepUueCcKON T€OMETPHUU: T'eoie3nUecKie JMHUN Ha 3eMIie

78  KourtpoabHas pa6ora "Yrusl u paccrossHus"

79  Cucrematu3anus 3HaHUH "MHOTOrpaHHUK U €r0 3JIEMEHTHI"

80  IMupamwuna. Buasl nupamun. [IpaBunsHas nupamuaa

81 Ilpumsma. [Ipsimas u HakiioHHAs pU3MEL. [IpaBuibHAS pU3Ma

82  Ilpsimoii mapaiienenure, MpsiMOYToJIbHBIN MapauiesenuIes, Kyo

83 | Brmmykuibie MHOTOTpaHHUKH. Teopema Ditnepa

84  Bremmykiibie MHOTOTpaHHUKH. Teopema Ditnepa. [IpaBuibHBIE U IOTYIPaBUIbHBIE MHOTOTPAaHHUKH

85 KonrpoJabHas pagora "MHororpanuuku'

86  IloHsTHE BeKTOpa HA IUIOCKOCTH U B IPOCTPAHCTBE

87 | CymMma BEKTOpOB

88  Pa3zHOCTH BEKTOpOB

89  IlpaBmio mapajuienenumnesaa

90 YMHOXeHHe BEKTOpa Ha YHCIIO0

91 Pa3nokeHue BeKTOpa Mo 6a3ucy TpEX BEKTOPOB, HE JIEKAIUX B OJJTHOU TIIOCKOCTH

92  CkayisipHOE NMPOU3BEICHUE

93  BeluncieHne yriia MeXIy BEKTOPaMH B TIPOCTPAHCTBE

94  TIlpocreiimue 3a1a4u C BEKTOPaMHU

95 TIlpocreiimue 3a1a4u ¢ BEKTOPaMHU

96  IlIpocreiimue 3aga4n ¢ BEKTOpaMHU

97  Ilpocreiimue 3a7a4i C BEKTOPaMHU




98

I'onoBasi KOHTPOJILHAs padoTa

99 | O06o0O0wIEHE U cucTeEMaTH3allN 3HaHNI

100 OO0o061IeHne U cucTeMaTH3anys 3SHAHUHA

101 OO0o061eHne U cucTeMaTHU3anys 3HAHUHA

102 OO0o0061eHne U cucTeMaTH3anys 3SHAHUHA

11 KUIACC
°

u/n Tema ypoka

1 [ToBTOpenue tems! "KoopauHaTsl BEKTOpa Ha INIOCKOCTU U B IPOCTpaHCcTBE"

2 [ToBTOpenue tems! "CkansipHoe pou3BeACHUE BEKTOPOB"

3 [ToBTOpeHue Tems! "Boruncienue yriia Mex,1y BEKTOpaMu B IpOCTpaHcTBe"

4 [ToBTOpeHue Temsl "YpaBHEHHE NPSMOM, TPOXOSIIEH Yepe3 JBe TOUKU"

5 YpaBHeHHe MJI0CKOCTH, HOPMallb, YPaBHEHHE MJIOCKOCTH B OTPE3Kax

6 YpaBHEeHMe MJI0CKOCTH, HOPMallb, YpPaBHEHHE MJIOCKOCTH B OTPE3Kax

7 BektopHoe npousBeneHue

8 JlunHeiiHble HEpaBEHCTBA, JIMHEHHOE MPOTrPaMMHUPOBAHHE

9 JlunHeiiHble HEpaBEHCTBA, JIMHEHHOE MPOrPAMMUPOBAHHE

10 AHanuTHYECKHE METOJBI pacyéra yriia MeXIy IPSMbIMUA B MHOTOTDAaHHHUKAX

11  AmnanuTudeckue METOAbI pacdyéra yria MeXIy IJIOCKOCTSIMU B MHOIOTPAaHHHUKaX

12 ®opmyna pacCTOSHHUS OT TOYKH JI0 TUIOCKOCTH B KOOPIMHATAX

13  HaxokIeHue pacCTOSHUI OT TOYKH A0 TUIOCKOCTH B KyOe

14  HaxoxaeHue pacCTOSTHUN OT TOYKH JO IJIOCKOCTH B IPABWIILHOM MUPaAMUIE

15  OOGob6maroniee MOBTOpEHUE N0 TeMe: "AHaTuTHYECKass reoMeTpust”

16  CeueHHst MHOTOIPaHHHUKOB: CTaHIapPTHbIE MHOT'OI'PaHHUKH

17  CeueHust MHOTOIPaHHUKOB: METOJ] CJIE€JIOB

18  CeueHuss MHOTOIPaHHHUKOB: CTaHIAPTHBIE TNIOCKOCTH, EpPECeUeHHsI MPSIMbIX U MIIOCKOCTEN

19  [lapamnenbHble IpsSMbIE U TUIOCKOCTH: MApaJUIeIbHbIE CEUEHUS

20  TIlapamienbHble MPSIMbIE U IUIOCKOCTHU: pacu€T OTHOIIEHUI

21  TlapaienbHble MPSIMbIE U TUIOCKOCTH: YTJIbl MEKY CKPELIMBAIOIIUMHUCS MPSIMBIMU

29 [lepnennukynsipHbIe MPsIMbIE U IUIOCKOCTH: CTaHJAPTHBIE Mapbl NEPIEHIUKYISIPHBIX TUIOCKOCTEN U
HPSMBIX, CAMMETPUH MHOTOTPaHHUKOB

23  IlepneHOUKYJsIpHBIE IPSMbIE U INIOCKOCTH: TEOPEMA O TPEX MEPHEeHIUKYIIPAx

24  TlepneHIUKYJsIpHBIE IPSMbIE U INIOCKOCTH: BHIYMCIIEHUS JUIMH B MHOTOI'PaHHHUKAX

25  TloBTOpeHHue: MIONAA1 MHOTOYTOJIbHUKOB, (POPMYIIBI JUIs IUIOIIAeH, COOOpaXkeH s mo100us

26  ITloBTOpeHHMe: MIONAAN MHOTOYTOJIbHUKOB, (POPMYIIBI JUIS IUIOIIAeH, COOOpaXkeH s mo1o0us

27  TloBTOpEHHME: IUIOMAIN MHOTOYTOJEHUKOB, (hOPMYIIBI IS TLTOIIACH, COOOpaXKeHUs 000U

8 [Tmonaan ceyeHnii MHOTOrPaHHUKOB: TUTONIAAM TOBEPXHOCTEMN, pa3pe3aHns Ha YaCTH,
co00paxeHus mogo0us

29 [Inomanu cedeHnii MHOrOrpaHHUKOB: TUIOIIAIU IOBEPXHOCTEN, pa3pe3aHysl Ha 4acTH,
COOOpakeHHS TT0T00MS

30 KonrpoJabHas padora "[loBTopeHHe: MHOTOTPAHHUKH, C€Y€HHsI MHOTOTPAHHUKOB"

31  OO0BEM Tena. O0beM MPSAMOYTOIBHOTO MapalIesienueaa

32  3amaum 00 yaBOCHHH KyOa, 0 KBaJpaType Kyda; 0 TPUCEKIINH yTIia

33 CrepeomMeTrpudeckue 3a7auu, CBI3aHHbIE C 00bEMOM MPSIMOYTOJIBHOTO MapauIesenuIeaa

34  llpuknanHble 3a7a4M, CBA3aHHBIE C BHIYMCICHUEM 00BEMA MPSIMOYTOJILHOTO MapajlieenuIeaa

35 | OOBEM mpsiMOil MPU3MBI




36

CrepeoMeTpHuuecKre 3aJaui, CBSI3aHHbIE C BHIYUCIECHUEM 00bEMOB IPSIMON TIPU3MBI

37  IlpuknagHbie 3a1a4u, CBI3aHHBIE C 00BEMOM MPSIMON MTPU3MBI

38  BpluncineHue 00bEMOB TeJ ¢ HOMOILBIO oNpeenéHHOro uaTerpana. O0bEM HaKJIOHHOM TPU3MBbI

39  Bpluncinenue 00bEMOB TeJ ¢ HOMOIIBIO ompeie€éHHOro uHTerpana. O0bEM nupaMuabl

40 @ Ddopmyna o6bEMa mupamMuabl. OTHOIICHHE 00BEMOB TUPAMUJL C OOIIUM YTJIOM

41 | ®dopmyna o6bEMa mupamuabl. OTHOIICHHE 00BEMOB TUPAMUJL C OOIIUM YTJIOM

42  CrepeoMeTpuvecKHe 3a/1a4M, CBsI3aHHBIC C 00hEMAMK HAKIIOHHOW TTPU3MBI

43  CrepeoMeTpUUecKHe 3a/1a4H, CBSI3aHHBIC C 00BEMAMH TUPAMHUJIBI

44  Tlpuknagsele 3agauun 1o Teme "O0bEMBI Ten", CBI3aHHBIC C 00BEMOM HAKJIOHHOHN MPU3MBI

45  Tlpuknazaneie 3a1auu o TeMe "O0bEMBI Ten", CBsI3aHHBIE ¢ 00BEMOM MUPAMHUIBI

46  Ilpumenenue 00bEMOB. Brrunciienue paccTosiHUS A0 TIOCKOCTH

47  KourtpoabHas padora "O0béM MHOrorpaHuuka'

48  IlmimHapuyeckas OBEPXHOCTh, 00pa3yroLie HUIHHIPUYECKON TOBEPXHOCTH

49  Iwunap. [Ipsamoit kpyrooit mumuHap. [1nomans noBepXHOCTH MIIMHAPA

50  Konwuyeckas MoBepXHOCTb, 00pa3yrolne KOHNYEeCKOH noBepxHocTH. Konyc

51 | CeueHue KOHyca MIOCKOCTHIO, MapaJLIEIbHOMN MJIOCKOCTH OCHOBAHHUS

52 | Yceu€HHbli KoHyC. 300pakeHne KOHYCOB M YCEUEHHBIX KOHYCOB

53  [Inomaab OOKOBOM MOBEPXHOCTH U ITOJTHON TTOBEPXHOCTH KOHYCA

54  [Inomaabs OOKOBOW MOBEPXHOCTH U ITOJTHON TTOBEPXHOCTH KOHYCA

55 CrepeomeTpHyecKie 3aa4i Ha JJOKAa3aTeIbCTBO U BEIYMCICHHE, TIOCTPOCHUEM CEUCHUN IIMITUHIPA,
KOHYyca

56 CrepeomeTpHuyecKHe 3aJa4ud Ha JJOKA3aTelbCTBO U BBIYMCICHHE, IOCTPOCHUEM CEUeHUH [IUITUHIPA,
KOHYCa

57  IlpuknagHbie 3a1a4u, CBA3aHHBIC C IMJIMHIPOM

58  IlpuknamHble 3a1a4M, CB3aHHBIE C HUIMHIPOM

59 | Cdoepa u map

60 [Tepeceuenue cdepsl U mapa ¢ miockocTbio. Kacanue mapa u chepsl maockocTsio. Bua u
n300paxeHue mapa

61 [epeceuenue chepsl u mapa ¢ iockocTeio. Kacanue mapa u cdeps mmockocTsio. Bum u
n300pakeHue mapa

62  Ypasaenue chepsl. [Inomanes chepsl u e€ yacreit

63  Cummerpus cepsl U mapa

64 CrepeomeTpHuyeckue 331241 Ha JI0KA3aTENLCTBO U BEIMHCIICHHE, CBA3AHHBIC CO cdepoii u mapom,
MOCTPOCHUEM MX CEUEHHH MIIOCKOCTBIO

65 CrepeomeTrpuyeckue 371K Ha 10Ka3aTeNbCTBO U BHIYUCIICHNE, CBA3AHHBIE CO cdepoii u mapom,
MIOCTPOCHUEM MX CEUSHHH MIIOCKOCTHIO

66  IIpukmamHble 3a1a4n, CBI3aHHBIE CO chepoid U mapom

67 IloBTOpeHHE: OKPYKHOCTH HA TUIOCKOCTH, BEIYMCIICHUS B OKPY)KHOCTH, CTaHIAAPTHBIE ITOT00MS

68  Pa3nmynHple KOMOMHAIIMY TEN BPALICHUS U MHOTOTPAHHUKOB

69 3amaum o Teme "Tena u MOBEPXHOCTH BpalIeHUs"

70  3amaum mo teme "Tena u MOBEPXHOCTH BpalleHUs"

71  OOGoOmatomiee moBTopeHue mno teme: "Tena 1 moBepXHOCTH BpalieHus"

72 O0béM mmHApa. Teopema 06 00bEME NMPSMOTo IUJIMHAPA

73  Brpraucnenre 00bEMOB Tell C MOMOIIBIO onpeenéHHoro narerpaina. OosEM KoHyca

74  Ilnomanu GOKOBOH M MOJHOM MOBEPXHOCTH KOHYCA

75  CrepeoMeTpuuecKue 33/1a4H, CBI3aHHBIE C BEIUMCIEHUEM 00BEMOB IIMIIMH/IPA, KOHYCA

76  ITlpuxnamssle 3ama4uu o TeMe "OOBEMBI U TIJIOMIAIN TOBEPXHOCTEN Ten"




O0nBEM mrapa u mapoBoro cekropa. Teopema 00 00béMe mapa. [lnomans chepsl.
77  CrepeoMeTpuYecKUe 33/1a4H, CBS3aHHBIE C BEIUMCIEHUEM 00BEMOB I1apa, MIapoBOro CerMeHTa U
IIapOBOT'0 CEKTOpa

[Tpuknagaeie 3agaun 1mo Teme "OO0BEMBI Ten", CBsA3aHHBIE ¢ 00BEMOM IIapa | IUIOIMIAAbI0 ChEpPHI.

78 . .
CooTHoOIIeHUsI MEXIY TUIOMIAAIMU TTOBEPXHOCTEH U 00bEMaMU TOAOOHBIX TET

[TonoGHbIe Tena B mpocTpaHcTBe. M3mMenenue o6bvéma npu nogodun. CrepeoMeTpuyecKe 3a1auu,

79 . N .
CBsI3aHHBIE C BBIYHCIIEHUEM 00BHEMOB TEI U II0Iaa€n MMOBEPXHOCTEU

80  KourpoabHas padora "Ilnomnaan moBepxXHOCTH H 00bEMBI KPYTJIbIX Tea"

JBmwxkenus npoctpanctBa. Otodpakenus. J[Brkenus u paBeHCTBO Guryp. OO1mme cBolicTBa
JIBIDKCHHUN

81

82 Buibl ABMKCHUI: napannenLHHﬁ MEPEHOC, IICHTpaJIbHAsE CAMMETPHSI, 3epKabHAs CHMMETPHS,
MIOBOPOT BOKPYT MPSIMO¥t

83 | IIpeoOpazoBanus nmomoowus. [Ipsmas u cepa Ditnepa

84  T'eomerpuyeckue 3a7a4d HA IPUMEHEHHE ABKCHHS

85  O6obmiaromiee mOBTOpPeHHE MO TeMe: "BekTopsl B ipocTpaHcTae"

Ob6o6maromee mosropenue 11 monstuii 1 MeTo 0B Kypca reomerpun 10—11 kmaccos,

86 N N "
cucreMaru3anys 3HaHui: "IlapamieTbHOCTh TPSIMBIX U IJIOCKOCTEH B IIPOCTPAHCTBE
Oo6o61aromiee nosropenne 11 mouaTuii 1 MeTo0B Kypca reomerpun 10—11 xiaccos

87 ~.n " ’
cucreMartu3aius 3HaHui: "BexkTopsl B IpocTpaHCTBE
Oo6o61aromiee nosropenne 11 mouaTuii 1 MeTo0B Kypca reomerpun 10—11 xiaccon

88 o " ’
cucreMaTtu3aus 3HaHui: "BexkTopsl B IpocTpaHCcTBE
Oo6o6maromee mosTopenue 11 moHsTHii 1 MeToHOB Kypca reomerpuu 10—11 ximaccos

89 4 " n ’
cucreMaTtu3arus 3HaHui: "O0beM MHOTOIPAaHHHUKA
Oo6o61aromiee nosropenne 11 mouaTuii 1 MeTo0B Kypca reomerpun 10—11 xiaccon

90 o " ’
cucremaru3ans 3HaHui: "OO0beM MHOTOTpaHHHUKA
O06o0maromiee mosroperue 11 moustuii 1 MeronoB kypca reomerpun 10—11 xiraccos

91 C] < n ’
cuctemarusanus 3HaHui: "[lnomanu noBepXHOCTH U 00BbEMBI KPYTIIBIX Tell

92 Ob6o6maromee noropenue 11 nonsTuit 1 MeTo0B Kypca reomerpun 10—-11 kiaccos,

cucreMartuzanus 3Hanui: "[1nomanyu moBepXHOCTU U 0OBEMBI KPYTIIBIX Te"
93 TloBTOpeHme, 0000IEHNE M CHCTEMATH3AIUs 3HAHUH

94 TonmoBasi KOHTPOJIbHAsI paboTa

I/ICTOpI/I}I Pa3BUTHA CTCPCOMECTPHUU KaK HAYKHU U ee POJIb B pa3BUTHHU COBPEMCHHBIX NWHXCHCPHBIX U

% KOMITBIOTEPHBIX TEXHOJIOTUI

96 Hcropus pa3Butus CTEPEOMETPHH KaK HayKH H €€ poJib B PA3BUTHH COBPEMEHHBIX HHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOIOTUI

97 Hcropus pa3Butus CTEPEOMETPHH KaK HAyKH M €€ posib B PA3BUTUH COBPEMEHHBIX NHIKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98 Hcropus pa3Butns CTEPEOMETPHH Kak HayKH M €€ poJIb B PA3BUTHH COBPEMEHHBIX MHXKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUHI

99 Hcropus pa3Butns CTEPEOMETPHH Kak HayKH M €€ poJIb B PA3BUTHH COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUHI

100 Hcropus pa3Butus CTEPEOMETPHH KaK HAyKH M €€ posib B PA3BUTUH COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101 Hcropus pa3Butus CTEPEOMETPHH Kak HayKH M €€ poJIb B PA3BUTHH COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOIOTUHI

102 Hcropust pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ POJIb B Pa3BUTUH COBPEMEHHBIX UHKCHEPHBIX U

KOMITBIOTCPHBIX TEXHOIOTHI

B denepanbHbIXx M pernoHalbHBIX MPOLEAYypax OLEHKH KadecTBa 0Opa3oBaHUSI HMCIONb3YETCs
nepeueHb (KoaudukaTrop) pacmpeleNeHHBIX IO KiaccaM HpOBEpSEMBIX TpPeOOBAHUM K pe3ylbTaTam




OCBOCHHSI OCHOBHOH 00pa30BaTEIbHOW MPOTPaMMBI CPEIHErO OO0IIero oOpa3oBaHUS H DIEMECHTOB
COACPIKaHUA IO MaTCMATUKC.
IMPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUS OCHOBHOM

OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC
Kon . .
Tt IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM 00pa3oBaTe/IbHOM
NMPOrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yJbTara
7 ['eomeTrpus
7.1 OnepupoBarh MOHATUSAMU: TOUKA, MPsAMasi, TNIOCKOCTh
79 [IpuMeHsITh aKCHMOMBI CTEPEOMETPUM M CIEACTBUS W3 HUX IpU  pElICHUU
reOMEeTPUUYECKUX 3a7a4
73 OnepI/IpOBzin HNOHSTUSAMU: TMAPAICIBHOCTh W NEPIEHIUKYISIPHOCTh MPSAMBIX U
IJI0CKOCTEN
7.4 KrnaccudunupoBats B3aMMHOE pacioioKeHUE MPSIMBIX U IUIOCKOCTEH B MPOCTPAHCTBE
OnepupoBaTh NOHATHUSMHU: JBYI'PAaHHBIM Yroj, I'paHd JBYIpPaHHOro Yyria, pedpo
7.5 JBYTPAHHOTO YyIJIa, JIMHEWHBIN yroyl ABYrpaHHOIO yIia, TpajycHas Mepa ABYTPaHHOTO
yria
76 OnepupoBaTh MOHATUAMMU: MHOTOTpaHHHUK, BBIIYKJIBIM ¥ HEBBIITYKJIbI MHOTOTPaHHHUK,
AJIEMEHTHI MHOTOTpPAaHHUKA, MPABUIbHBIA MHOTOTPAHHHUK
77 Pacrio3naBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (MTUPAMUJIA, TIPU3Ma, IPSIMOYTOJIbHbBIN
napajuienenunesn, Kyo)
KnaccudunupoBars MHOTOIPAaHHUKH, BBIOMpass OCHOBAaHHS JUISl KJIACCU(UKAIUH
7.8 (BBIMTYKJIbIC ¥ HEBBIYKJIbIE MHOTOTPAHHUKH, MPABUIIbHBIE MHOTOTPAHHUKH, MPSIMbIE U
HAKJIOHHbIE MPU3MbI, [TAPAILIIEIIECTIUIIE IbI)
7.9 OnepupoBaTh NOHATHAMU: CEKYIIasl INIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB
210 OOBACHATh NPUHLUIBI TOCTPOEHUS CEUEHMH MHOIOIPAHHUKOB, MCIIONIB3YsS METOM
CJIEJIOB
711 Ctpouth ceuyeHHss MHOTOIPaHHMKOB METOJOM CJIE/IOB, BBINOJHATh (BBIHOCHBIE)
IJIOCKHME YePTEKU U3 PUCYHKOB MTPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y
Pemarp 3amaum Ha HaxoXXIEHME T€OMETPUUYECKHUX BEJIWYUH MO o0pasuam Wiu
QIrOpUTMaM, NPHUMEHSsSI W3BECTHBIE AHWIMTUYECKUME METOAbI IIPU  PELIECHUU
7.12 CTaHJIAPTHBIX MAaTEMaTHYECKUX 3a/lad Ha BBIYMCIEHUE DPACCTOSHUN MEXIy IBYMs
TOYKaMH, OT TOUKH 0 NPSMOM, OT TOYKUAO IUIOCKOCTH, MEXKIY CKPEIIMBAIOIIMMUCS
MPSIMBIMUA
Pemarp 3amaum Ha HaxoXXIEHME T€OMETPUUECKHUX BEJIWYUH MO o0pasuam Wiu
QIrOpuTMaM, NPHUMEHSSI UW3BECTHBIE AHWIMTUYECKUE METOAbI IIPU  PELIECHUU
7.13 CTaHJApPTHBIX  MaTEeMaTHMYeCKUX  3aJad  Ha  BBIYKMCIEHHE  YIJIOB  MEXAY
CKPEIIMBAIOINMUCS MPSAMBIMHA, MEXAY MPSIMONU M IUIOCKOCTBIO, MEKIY IIOCKOCTSAMH,
JBYTPaHHbBIX YTJIOB
Boruncnsate 00bEMBI U MIJIOLIAAN TTOBEPXHOCTEH MHOTOTPaHHUKOB (MpU3Ma, MUPaMUAA)
7.14 C TpuMeHeHHeM (GOpMyN, BBIUMCIATH COOTHOUICHHS  MEXIy  IUIOLaIsiMU
MMOBEPXHOCTEH, 00bEMaMK MTOJOOHBIX MHOTOTPAHHHUKOB
715 OnepupoBaTh MNOHATHAMHM: CUMMETPHUS B NPOCTPAHCTBE, LIEHTP, OCb M IJIOCKOCTh
CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (HUTYPBI
N3Bnekars, peoOpa3oBhIBATh u UHTEPIPETUPOBATD uH(bOpMaIUIO 0
7.16 MIPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, MPeICTaBIECHHYI0 Ha 4YepTekax H
PUCYHKAX
[IpumensTe reomerpuueckue GakTbl JUIsl PEIICHUS CTEPEOMETPUUYECKUX 3ajad,
7.17 MPEANOJIAraloUX HECKOIbKO IIAaroB PELICHUs, €CIU YCJIOBMs NPUMEHEHHUs 3aJlaHbl B

SIBHOM (hopme




[IpumensTH npocTeiire NPorpaMMHBIE CPEACTBA U ANEKTPOHHO-KOMMYHHKAI[MOHHBIE

7.18 CUCTEMBI TIPU PEIICHUHN CTePEOMETPHUECKUX 3a7a4
719 [IpuBOIUTE TPUMEpPHl MAaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B TPHPOAC U IKU3HH,
pacro3HaBaTh MPOSIBIICHHUE 3aKOHOB F'€OMETPUH B HCKYCCTBE
[TpyMeHSTh MOJyYeHHBIC 3HAHWS Ha MPAKTHKE: aHAJIM3UPOBATh PealIbHbIC CUTYALlUHd U
MPUMEHSITh HW3YYCHHBIC TMOHSATHS B TMPOIECCE IMOMCKA PEIICHUS MaTeMaTHYeCKU
720 chOpMyJIMPOBAHHON MPOOJIEMBI, MOJCIUPOBATh peajbHbIC CHTyallMd Ha S3bIKE
TE€OMETPHH, UCCIICJIOBATh MMOCTPOCHHBIE MOJIEIH C MCIOJIh30BAHUEM I'€OMETPUICCKHIX
MOHATHIA W TEOpeM, arrmapaTta aareOpbl, pelrath MPaKTHUYCCKUE 3a/1a4yM, CBS3aHHBIC C
HAXO0XJICHUEM T€OMETPUUYCCKUX BEITUNIHH
11 KJIACC
Kog . .
TR IIpoBepsieMble mMpeaMeTHBIE Pe3yJIbTAThHI 0CBOEHHsI 0OCHOBHOI 00pa30BaTeIbHOI
NMPOrpaMMbI CpeIHero o01ero oopa3oBaHus
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh  TOHATUSMHU:  UWIMHIPUYECKAass  IOBEPXHOCTh,  0Opa3yromiue
6.1 WINHAPUYECKOW TTOBEPXHOCTH, IMUJIMHIP, KOHUYECKAsh MOBEPXHOCTh, 0Opa3yrolue
KOHUYECKOW MTOBEPXHOCTH, KOHYC, chepruieckasi IOBEPXHOCTh
6.2 PacnioznaBats Tena BpaiieHus (HUINHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI MOTyYSHHSI TEJ BPALICHHS
6.4 KiaccuduiupoBars B3aUMHOE PacmoiokeHHe cepbl U TUIOCKOCTH
OnepupoBaTh TOHSTHSIMH: IIIAPOBOM CErMEHT, OCHOBAaHUE CETMEHTAa, BBICOTA
6.5 CerMEHTa, INAapOBOM CIIOH, OCHOBAHHE IIAPOBOrO CJIOS, BBICOTA IIIAPOBOrO CIIOS,
IapOBOM CEKTOP
6.6 Boeraucnsate 00BEMBI U TUIOIIATN TIOBEPXHOCTESH TEJ BPAIICHUS, TCOMETPUUYCCKUX TET
' C MpUMeHeHueM GopMyI
6.7 OnepupoBaTh MOHATHSIMHI: MHOTOTPAaHHUK, BIUCAHHBIA B chepy M ONMUCAHHBIA OKOJIO
' cdepsl, cepa, BIUCAHHAS] B MHOTOTPaHHUK WJIHM TEJIO BpalleHus
6.8 BbryncnsaTe COOTHOMIGHUST MEXKAY TUIOMIAIIMU MIOBEPXHOCTEH 1 00bEMaMU MOJOOHBIX
Tel
6.9 N300paxkaTs m3ydaembie (GUTYPBI OT PYKH U C MPUMEHEHUEM IMPOCTHIX YEePTEKHBIX
' UHCTPYMEHTOB
6.10 BoInonHATh (BBIHOCHBIE) TNIOCKHE YEPTEkKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYD:
BHUJ] CBEPXY, COOKY, CHH3Y; CTPOUTEL CCUCHUS TEIl BPAIICHUS
H3Bnekars, WHTEPIPETHPOBATH U TpeoOpa3oOBHIBATH WH()OPMAIIHTO o
6.11 MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTYpax, MPEACTABICHHYIO Ha YepTexax u
pUCYHKAX
[TpuMmeHSTh TeoMeTpuueckne (akThl JUIsl PEIICHUS CTEPEOMETPUYECCKUX —3ajad,
6.12 MPEIIOJIara0IINX HECKOJIBKO IIAr0B PELICHUS, €CIH YCIOBUS MPUMEHEHUS 33/1aHbI B
ABHOHU (hopme
6.13 OnepupoBaTh MOHSATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BBITIONTHATE JACHCTBHS CIIOXKCHHS BEKTOPOB, BBIYMTAHUS BEKTOPOB W YMHOXKCHUS
' BEKTOPA Ha YHUCII0, OOBSACHAThH, KAKUMHU CBOMCTBAMH OHH 00JIaJal0T
6.15 [TpuMeHSTh MpaBUIIO TapaUIeIICIHITE A TIPU CIIOKCHHH BEKTOPOB
OnepupoBaTh MOHATHIMH: JICKAPTOBBI KOOPJAWHATHI B TIPOCTPAHCTBE, BEKTOP, MOJIYIIb
6.16 BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YTOJI MEXAY BEKTOPaMH,
CKaJISIPHOE TIPOM3BEICHUE BEKTOPOB, KOJUTMHEAPHBIE M KOMITJIAHAPHBIC BEKTOPBI
6.17 Haxomute cymMmMy BEKTOpPOB M MPOM3BEACHHE BEKTOpa HAa YHCIO, Yroll MEXIy

BEKTOpPAMH, CKaJs[pHOE TMPOU3BEACHHME, PpACKIaAbIBaTh BEKTOp MO  JBYM




HCKOJUIMHCAPHBIM BEKTOpaM

6.18 3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOPAMHAT

PemraTs HpOCTCﬁH.IHG FCOMCTPUYCCKUEC 3ala4ud Ha IMIPHUMEHCHUC BCKTOPHO-
KOOpAWHATHOTO METOJa

6.19

Pemate 3aJa4yd Ha J0Ka3aTCJIbCTBO MATCMATHYCCKHUX OTHOIIICHUN H HaXO0XICHUC
6.20 TCOMETPHUICCKUX BEJINYHH I10 o6pa3uaM WKW aJIroputMam, IHIPHUMECHSAS HU3BCCTHBIC
MCTOJbI ITPHU PCIICHUN CTAHAAPTHLBIX MAaTCMATUYCCKUX 3a/1a4

[IpumeHnATH IpocTenime [IpOrpaMMHBIE cpeacTaa u 3IEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI IIPY PEILICHUN CTEPEOMETPUYECKHX 3314

6.21

IIpuBOoauTE mHpHUMEpPbl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEM B IIPUPOAEC U KU3HHU,
pacro3HaBaTh NPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.22

[TpuMeHsTh MOTy4YeHHbIE 3HAHUS HA IPAKTHKE: aHAIU3UPOBATh peajbHble CUTYaLlUU U
NPUMEHSATh H3YyYEHHBIE TOHSTHS B TMPOLIECCE IOMCKA PEUICHUS MaTeMaTUYeCKH
chOopMyJIMPOBAaHHON MPOOJIEMBbI, MOJECIUPOBATh pealbHbIE CUTYyalldd Ha S3bIKE
TEOMETPUH, UCCIIE0BATh TOCTPOEHHBIE MOJIETU C MCIOJIb30BAHUEM I'€OMETPUUYECKHUX
MOHATHUI U TEOpeM, afrmapaTa anreOppl, pemaTh MPaKTUYEeCKHe 3a/a4u, CBS3aHHBIE C
HAXO0K/ICHUEM I'€OMETPUUYECKUX BEIIMYUH

6.23

IMPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon
2

7.1

IIpoBepsieMblii 3JIeMEHT COEePKAHUSA
I'eomeTpus

OcHOBHBIC TIOHATHS cTepeoMeTpuu. Touka, mpsMasi, IJIOCKOCTh, IpocTpaHcTBo. [lonarue 00
AKCMOMAaTHYECKOM IIOCTPOCHHUH CTEPEOMETPHUM: AKCUOMBI CTEPEOMETPUM U CIEACTBUSA U3 HUX

7.2

B3anmHOe pacnosiokeHHe MpsMBIX B IMPOCTPAHCTBE: IEPECEKAIOIUECs, IapAJJICIbHBIE H
CKpemuBampmuecss mnpsMble. [lapaulenbHOCT MNpPSAMBIX W IUIOCKOCTEH B IMPOCTPAHCTBE:
napajulejbHble IMpsMbIE B IMPOCTPAHCTBE, NAPAJLIEIBHOCTh TPEX MPAMBIX, IapalIeIbHOCTh
IpSIMOM M IUIOCKOCTH. YTJBIC COHAIpPABICHHBIMA CTOPOHAMH, YIOJd MEXKIy IpSAMBIMU B
npocrpaHcTBe.  [lapamienbHOCTE  IUIOCKOCTEH: — MApajulelIbHbIE  IIJIOCKOCTH,  CBOMCTBA
napajuleNbHBIX MIockoctel. [Ipocreiinye npocTpaHCcTBEHHbIE (GUTYPBI Ha MIIOCKOCTHU: TETPadJip,
KyO, nmapajuiesenumes, IOCTpOeHHE CeUeHHM

7.3

7.4

IlepneHguKyISIpHOCT HPSAMOM M IUIOCKOCTH: INEPHEHAMKYJISPHBIE NPSMbIE B IPOCTPAHCTBE,
IpsIMBIE TapajuIeIbHbIE U NEPHEHAUKYJAPHBIE K IUIOCKOCTH, NPU3HAK MEPIEHAUKYIIPHOCTH
IIPSIMOM M TUIOCKOCTH, TEOPEMA O IIPSAMOM NEPIEHANKYIIIPHON IIIOCKOCTH. YTUIBI B IPOCTPAHCTBE:
Yroa MEXAy NPsAMON MU IUIOCKOCTBIO, IBYI'PAaHHBIMA YIoOJl, JUHEHWHBIA Yrojl IBYI'PAaHHOIO yrija.
IlepneHquKyIsip ¥ HAaKJIIOHHBIE: PACCTOSIHUE OT TOYKHU JO IJIOCKOCTH, PACCTOSIHUE OT IPSIMOM 110
IUIOCKOCTH, TPOEKUus (UTypbl Ha IUIOCKOCTh. IleprneHAMKYISIpHOCTh IJIOCKOCTEH: MpPHU3HAK
NEPNEHANKYJISIPHOCTH ABYX IUIOCKOCTeN. Teopema 0 TpEX nepneHauKyIspax

[TonsiTue MHOTOTrpaHHHMKA, OCHOBHBIE 3JIEMEHThl MHOTOTPAHHMKA, BBIMYKJIbIE M HEBBIIYKIIbIE
MHOTOT'pPaHHHMKH, pa3BEPTKAa MHOrorpaHHHKa. [Ipu3ma: N-yronbHas mpu3Ma, TpaHHd M OCHOBAaHUS
OpU3MBbl, TpsAMas W HaKJIOHHAs TMpPU3MbI, OOKOBas M IIOJIHAS IOBEPXHOCTh MPU3MBI.
[Tapamienenunen, nNpsAMOYrojibHBIA Mapajuiesenune] U ero cBoicrsa. Ilupammpa: n-yronsHas
nupaMujia, TPaHU U OCHOBaHHE MUpaMHbl, OOKOBas W TOJHAas TOBEPXHOCTh MUPaMMIbI,
npaBWiIbHAasg W yceuy€HHas MNHpamMuja. OIJEMEHTbl MNpuU3Mbl W THpamujsl. IIpaBuibHbIe
MHOTOTPaHHHUKHU: TIOHATHE MPAaBWJIBHOTO MHOTOIPAaHHUKA, MpPaBWJIbHAs MpHU3Ma MU IpaBUIIbHAL
nUpamMu/a, IpaBuibHAas TPEyrojbHas MUpaMua U MpaBUIbHBIN TeTpadp, KyO. [Ipeacrasienue o
MPAaBWIBHBIX MHOTOTPaHHUKAX: OKTadJp, AoAeKa’ap MU ukocadapyrue CeueHUs NpPU3MBI U
UPAMUIbI

7.5

CI/IMMeTpI/Iﬂ B NPOCTPAHCTBC: CUMMCTPUA OTHOCUTCIIbBHO TOYKH, HpﬂMOﬁ, IUIOCKOCTH. DJIECMCHTBI
CUMMCTPHUHU B IIUpaMUJax, mapalICJICIruIcaax, mpaBujIbHbIX MHOTI'OI'PAHHUKAX

7.6

Bbluncnenue »1eMEHTOB MHOTOTPAaHHUKOB: pEOpa, nuaroHanu, yriel. [lmomans OOKOBOM




7.7

MOBEPXHOCTU W TIOJIHOW IOBEPXHOCTU TNPSMOWM MPHU3MBI, IUIOMIAAb OCHOBaHUW, Teopema o
OOKOBOW MOBEPXHOCTU NPAMOM mpu3Mbl. [lmomans OGOKOBOHM MOBEPXHOCTH W TOBEPXHOCTH
MPaBUJIBLHON THPaMUIbI, TeOpeMa O TUIoNaaAu yceuéHHOW mupamuabl. [loHsatrne 006 oOBEMe.
O0bEM UpamMuibl, IPU3MBI

[Tono6ubie Tenma B npoctpancTBe. COOTHOLICHUS MEXY IUIOIMIAISIMU TTOBEpXHOCTEH, 00BEMaMu
IMOOOOHBIX TEN

11 KUIIACC

Kon
6

6.1

6.2

IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
['eomeTpus

[unuHapuueckas IOBEPXHOCTb, O0pa3yloUIMe LUIMHAPUYECKONW IOBEPXHOCTH, OChH
LWIMHAPUYECKO noBepxHocTH. L{minHap: ocHOBaHUs 1 O0KOBasi IOBEPXHOCTh, 0Opa3yrolast
U OCb, IJIONIA b OOKOBOM M MOJHON OBEPXHOCTH

Konnueckasi MOBEpXHOCTb, 00pa3ylomue KOHHYECKOW IIOBEPXHOCTH, OCh M BEpIIMHA
KOHUYecKol moBepxHocTU. KoHyc: ocHOBaHMEe M BeplIMHA, 00pa3ymoollas U OCh, IUIOMIA/b
OOKOBOI M TIOJIHOW TOBEPXHOCTH. Y CEUEHHBIH KOHYC: 00pa3yrollue U BHICOTA, OCHOBAHUS U
OOKOBas MOBEPXHOCTh

6.3
6.4
6.5

Cdepa u map: HeHTp, paguyc, AMAMETP, IUIOMIAAL MOBEPXHOCTH cdepbl. B3aumuoe
pacmonoxxenue chepsl 1 INIOCKOCTH, KacaTellbHas INIOCKOCTh K cepe, Tuiomanb chepsl

I/I306pa>KeHHe TCJI Bpall€CHUA HaA ITIJIOCKOCTH. Pa3BépT1<a HUJIMHApPA U KOHYCa

KomOuHamu Tenn BpameHuss 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONMCAaHHBIN OKOJIO cepsl,
cdepa, BIMCaHHAsi B MHOI'OI'PAaHHMK, WM TEJIO BPAILICHHSI

6.6

[Tonstre 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Te. Teopema 00 00bEME MPSIMOYTOILHOTO
napajuienenunenaa u ciaeacteus u3 He€. O0bEM mmIMHIpa, KoHyca. OO0bEM 1Iapa U MIIOHIAlb

chepnl

6.7

6.8

[Tonobupie Tema B mpocTpaHcTBe. COOTHOLIEHUS MEXKAY IUIOMIAAIMU TOBEPXHOCTEH,
00BEMaMHU TTOIOOHEIX TEIT

Ceuenus nurHIpa (TTapauieTbHO W TIEPIICHIUKYIISIPHO OCH), CEUCHHUS KOHYyca (TapauiebHoe
OCHOBAHUIO U TIPOXOJsIee Yepe3 BePIINHY), CEUSHHSI 11apa

6.9

Bekrop Ha muiockoctu u B mpoctpaHcTBe. ClIOKEHHE W BBIYMTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha 4ucio. Pa3noxxkeHue BekTopa mo TPEM HEKOMIUIAHApHBIM BekTopam. [IpaBuio
napaienenumena. PemeHne 3amad, CBA3AHHBIX C MNPUMEHEHUEM NpaBUJI JIEWCTBHUM C
BEKTOpaMu

6.10

[TpsimoyronbHas cucreMa KoopaumHaT B mpoctpaHcTBe. KoopamHatel BekTopa. IIpocreitmme
3aJa4d B KOOpJAMHATax. Yroia MexJy Bekropamu. CKalsipHOE NpPOU3BEIEHHE BEKTOPOB.
Brruncnenue yriioB Mexay HMPsIMBIMU U INIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIH METOX NPU
pELIeHNH TeOMETPUUYECKUX 3a4a4

Jlnst mpoBeneHUsT €IMHOTO TOCYJAapCTBEHHOTO HK3aMeHa Mo MaTrematuke (mainee — EI'D mo

MaTeMaTHKE) MCIONb3yeTcss IMepedeHb (Koaudukarop) mNpoBepseMbIX TpeOOBaHWH K pe3ylbTaTam
OCBOCHHS OCHOBHOH 00pa30BaTEeNbHOW MPOTPAMMBI CPEAHETO O0IIero oOpa3oBaHUS H DIEMEHTOB
COJIep KaHusI.
MPOBEPSEMBIE HA EI'3 110 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHSA OCHOBHOM OBPA3OBATEJBLHOM MPOT'PAMMBI CPEJHET'O OBIIETO

OBPA30OBAHUSA
Kon .
DOBEDSIEMOr0 IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUSI OCHOBHOM
posep o0pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero od0pa3oBanus
TpedoBaHUsI

Brmanenue wmeTonaMM  JIOKa3aTeNbCTB, aIrOPUTMaMHU  pELIECHUsA 33Ja4y; YMEHHE
dopMynupoBaTh W ONEPUPOBATH IOHATHAMHU: ONpEACICHHE, aKCHOMa, TeopeMa,
CIIEJICTBUE, CBOMCTBO, MpPHU3HAK, JO0KAa3aTeIbCTBO, PaBHOCUJIIbHBIE (HOPMYIHUPOBKU;




HNPUMEHATH UX; yMEHHE (opMynupoBaTh 0OpaTHOE M MPOTHBOIIOJIOKHOE YTBEP)KICHNE,
NPUBOAUTH TPUMEPbl M KOHTPIPHUMEPHI, HCIOIb30BaTh METOA MaTeMaTU4ecKOn
MHIIyKIIUH; TIPOBOJIUTH JOKa3aTeIbHBIC PACCYXKICHHUS MPU PEIICHUH 3a]ad, OIICHUBATh
JOTHMYECKYI0 MPAaBHIBHOCTh PACCY)KICHHI; yMEHHE ONEpUPOBATh IMOHATHIMU:
MHO)KECTBO, ITOJMHO)KECTBO, OIEPALMH HAJ MHOXXECTBAMH; YMEHHE HCIOJIb30BaTh
TEOPETUKO-MHOXKECTBEHHBIH anmapar i OMUCAHUS PEeIbHBIX POLECCOB U SBICHUH U
Opy pEUIeHHWH 337a4, B TOM 4YHCIE U3 JPYrUX Y4YeOHBIX NPEAMETOB; yMEHHE
ONEepUPOBATH MOHATUSAMH: Tpad, CBA3HBIN Tpad, AepeBo, LUKI, rpad Ha IIIOCKOCTH;
yYMEHHE 33/1aBaTh M OMHCHIBATH Ipadbl pa3IMuHBIME CIIOCOOAMH; HCIOIB30BaTh Tpadbl
IIPY PEUICHUH 33134

YMeHue onepupoBaTh NOHATUSAMU: HATYpPaJIbHOE YUCIIO, LIEJI0€ YUCIIO, CTEIIEHD C LIEJIbIM
IIOKa3aTeleM, KOPEHb HaTypajJbHOW CTENEHH, CTENECHb C PAllMOHAIbHBIM I10KA3aTElIEM,
CTETIEHb C JICHCTBUTEIBHBIM ITOKa3aTeNeM, JJorapu(M 4nciIa, CHHYC, KOCHHYC M TaHT€HC
IIPOU3BOJIBHOIO YMCJIA, OCTATOK 10 MOAYJI0, PAMOHAIBHOE YMCIIO, UPPALMOHAIBHOE
YKCJI0, MHOXKECTBA HATypaJbHbBIX, LEJIbIX, PALUOHAIBHBIX, JEHCTBUTEIBHBIX YHUCEIL;
YMEHHUE HCHOJb30BaTh MPU3HAKU [JEIUMOCTH, HAUMEHbIIUMN OOLIMHA JenuTeNns U
HauMeHbIllee o0lee KpaTHOe, alnropuT™ EBKiuaa mpu pelieHuu 3ajgad; 3HaKOMCTBO C
pa3IMYHBIMU NO3ULMOHHBIMHA CUCTEMAMHU CUUCJICHHS; YMEHHUE BBIIOIHATH BEIYUCICHHUE
3HaYeHHH ¥ TpeoOpa3oBaHUsl BBIPAKEHHH CO CTENEHSMH W Jiorapudmamu,
npeoOpa3oBaHusi  IpOOHO-pallUOHANIBHBIX ~ BBIPAKEHUI;  yMEHHUE  OIEepHpOBaTh
HNOHATUSAMH: TOCJIEIOBATEIBHOCTD, apU(pMeTHYecKas IPOTPEecCUsi, TeOMETpPHUECKas
nporpeccusi, 0eCKOHEYHO yObIBarollas reoOMeTpu4eckas porpeccus; yMeHue 3a/1aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJE C IOMOIIBI0 PEKYPPEHTHBIX (OpMys; yMEHHE
OIIEpUPOBATh MOHATUAMU: KOMILIEKCHOE YMCIIO, COIPSDKEHHBIE KOMIUIEKCHBIE YHCIIA,
MOJyJIb M apryMEHT KOMIUIEKCHOTO uucia, (opma 3alucu KOMIUIEKCHBIX YHUCEl
(reomeTpuyeckas, TPUTOHOMETpUYECKass M anreOpanyeckas); yMeTb IPOU3BOAUTH
apu@meTuyecKkue JEHCTBUS C KOMIUIEKCHBIMU YHUCJIAMU; HPUBOJAUTH IHPUMEPHI
MCIIOJIb30BAaHUsI KOMILJIEKCHBIX YHMCEIl; ONEPUPOBaTh NOHATUAMU: MaTpuua 2x2 u 3x3,
OTpeAeNUTENb MaTPUILIbl, TEOMETPUUECKHUI CMBICIT OTIPEAEITUTENS

YMeHnue onepupoBaTh NOHATUSIMU: PAlMOHAIIbHBIC, HPPAUOHAIIBHBIC, IOKA3aTEIbHbIE,
CTETeHHbIE, JIoTapu(pMUIECKIe, TPUTOHOMETPHUUECKHE YPAaBHEHHUSI M HEPABEHCTBA, MX
CHCTEMbI; YMEHHUE  ONEpPUPOBaTh  MOHATUSIMHU:  TOXKAECTBO,  TOXKIECTBEHHOE
npeoOpa3oBaHre, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YpaBHEHHH U HEPaBEHCTB,
PaBHOCWJIBHOCTh YpaBHEHWH, HEPAaBEHCTB W CHUCTEM; YMEHHUE pellaTh YpaBHEHHS,
HEPABEHCTBA M CHUCTEMBI C IOMOIIBIO PA3JIMYHBIX IPUEMOB; pelIaTh YpPaBHEHU,
HEpPAaBEHCTBA M CHCTEMBI C NapaMeTpOM; IMPUMEHATH YpPAaBHEHUs, HEPABEHCTBA, MX
CUCTEMBI ISl pelIeHHs] MaTeMaTUYECKUX 3a]a4 ¥ 33714 U3 Pa3IMYHBIX 00JacTell HayKu
Y peaIbHOM KU3HU

YMeHue omnepupoBaTh MOHATUSIMH: (QYHKIMS, YETHOCTh (DPYHKIMH, MEPUOAUYHOCTD
(GyHKLIMHU, OrPaHUYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTb (DYHKIIMH, SKCTPEMYM (YHKIUH,
HauOosblllee W HauMEHbIllee 3HaYeHUs (QYHKIUM Ha TMPOMEXYTKE, HENpepbIBHAs
¢yHKIUSA, acCUMITOTHI Tpaduka (yHKIMH, IepBas U BTOpas MPOU3BOAHAS (YHKIIHH,
FeOMETPUUECKUN U (PU3NYECKHI CMBICT MPOU3BOAHOM, TEPBOOOpa3Hasi, onpeaenEHHbIN
UHTETpajl; yMEHHe HaXOJUTh AaCHUMIITOTHI Tpaduka (YHKIMH; YMEHUE BBIUUCIATH
POM3BOJIHBIE CYMMBI, MPOU3BEICHUS, YaCTHOIO U KOMIO3UIMH (PYHKLMH, HAXOJUTDH
ypaBHEHHE KacaTeIbHOM K Trpaduky QYHKIUH; yMEHHE HaXOJIUTh IPOU3BOJIHBIE
AJIEMEHTAPHBIX (YHKLUUH; YMEHHE MCIIOJIB30BaTh MPOM3BOJIHYIO ISl HCCIIEIOBAHUS
GbyHKIME, HaxoAUTh HAWOOJBLINE W HaWMEHbIIME 3Ha4eHHs (QYHKIUH; CTPOUTh
rpaduKd MHOTOWIEHOB C UCIIOJb30BAaHUEM armapara MaTeMaTHYeCKOro aHalln3a;
MPUMEHSTh MPOU3BOJHYIO JUISl HaXOXKIACHHSI HAWIYYIIEro PElIeHUs B NMPUKIAIHBIX, B
TOM YHCJIE COLMAIbHO-?PKOHOMHUYECKUX U (PU3NYECKUX 3a/1a4yax; HAXOIUTh IJIOLIATU U
00BbEMBI  (PUTYp € TOMOIIBI0 MHTErpaja; NPUBOIUTH IHMPHUMEPHl MaTEMAaTHYECKOIO
MOJIEIIMPOBAHMSI ¢ TOMOIIBIO AU depeHInaNbHBIX YpaBHEHHI




YMeHne onepupoBaTh MOHATUIAME: Tpaduk GyHKIUHA, oOpaTHAS (DYHKIIHSA, KOMITO3HITUS
bynkuui, nuHeiiHas QyHKIUSA, KBaapaTHyHas (QYHKIMSA, pandoHalIbHas (QYHKLUS,
cTeneHHas (QyHKIHS, TPUTOHOMETPUYECKUE (PYHKITUU, OOpaTHbIC TPUTOHOMETPHICCKUE
¢yHKunu, Tokas3arenbHas U JorapupmMuueckas (QyHKIUH, yMEHHE CTPOUTH TI'paduKu
U3y4EHHBIX (PYHKLUH, BBIOJHATH IpeoOpa3oBaHus rpaduKoB GyHKLIUMN, UCIIOIb30BATh
rpaduKy JUIS U3yYSHHs TPOIIECCOB M 3aBHCUMOCTEH, NMPU pEIIeHUM 3ajad U3 JPYrux
y4eOHBIX IPEMETOB U 3aJ1a4 U3 PeajbHOM >KU3HU; BbIpakaTh (POPMYJIaMU 3aBUCUMOCTH
MEXIy BEIMYMHAMH; HCIOIB30BaTh CBOWCTBA M Tpapuku (DYHKIMHA I perieHus
YpaBHEHM, HEpaBEHCTB W 3ajad C IapaMeTpaMu; H300pa)kaTb Ha KOOPAUHATHOM
IIJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3a/1a4M Pa3HbIX TUIIOB (B TOM YHUCIIE HA MIPOLEHTHI, 10JIU U
4acTH, Ha JIBUXKEHHE, paboTy, CTOUMOCTb TOBApOB M YCIIYT, HAJIOTH, 33Ja4d U3 00JacTu
yIpaBJeHUS JMYHBIMH M CEMEHHBIMH (DUHAHCAMH); COCTABJIATH BBIPAKCHUS,
YPaBHEHHs1, HEPABEHCTBA U UX CHCTEMBI 110 YCIOBUIO 3a/1a4M, UCCIIEI0BATh MTOJIyYEHHOE
pellleHne M OLEHUBATh IPaBAOIIOJAO0HOCTh pE3yJbTaTOB; YMEHUE MOJEIUPOBATh
pEallbHbIE CHUTyallMd Ha $3bIKE MATEMAaTUKH; COCTAaBJIATH BBIPAXKCHHS, YPABHECHMS,
HEPABEHCTBA M UX CUCTEMBI 110 YCIIOBHUIO 3a7a4, UCCIEI0BATh MOCTPOECHHBIE MOJCIIN C
UCIIOJIb30BaHUEM amnapaTa anreOpbl, MHTEPIPETUPOBATh MTOJyYEHHbIH pe3yIbTarT

YMeHue onepupoBarth MOHATUSAMU: CpeiHee apu(MeTHUeCcKoe, MelnaHa, HaubosplIee U
HaVMEHBIIIEE 3HAYCHUS, pa3Max, IOUCIEPCHUsS, CTAaHIAPTHOE OTKIOHEHUE YHUCIIOBOIO
HaOopa; yMeHHE W3BJIEKaTh, MHTEPIPETHPOBATh HH(POPMALMIO, MPEACTABICHHYIO B
TabIMIax, Ha AUarpaMMax, rpadukax, OTpakarollyr0 CBOWCTBA PEabHBIX MPOLIECCOB U
SBJICHUH; IPECTABIATh UH(OOPMAIMIO C MOMOIIBIO TAOJIUIl U JUarpaMM; HCCIe0BaTh
CTaTHUCTUYECKUE JIaHHblE, B TOM YHCJIE C IPUMEHEHHEM TIpaUUYECKUX METOJIOB U
JJIEKTPOHHBIX CPEACTB; TIpadUyecku HCCIe0BaTh COBMECTHbIE HAOJIOJEHUS C
IIOMOIIBIO AMarpaMM PacCEUMBaHUs U JIMHEHHON perpeccuu

YMeHue omnepupoBaTh MOHATHSAMH: CIy4YalHBIM ONBIT W Cily4ailHOe CcOObITHE,
BEPOSTHOCTb ~ CIy4yallHOro  COOBITHS;  YMEHHE  BBIUUCIATH  BEPOSATHOCTh  C
UCIIOJIb30BaHUEM Tpa@UuecKuX METOAOB; MPUMEHATh (OPMYINbI CIOXKEHUS U
YMHOXXEHHUSI BeposATHOCTeH, (opMyny NOIHOM BeposTHOCTH, (opmyny bepHymm,
KOMOWHATOpHBIE (DAKTBI M (OPMYIBI, OLIEHUBATh BEPOSITHOCTH PEaJbHBIX COOBITHIA,
YMEHHME  ONEpPUPOBaTh  MOHATHAMH:  ClIy4aliHas  BEJIMYMHA,  PACIpPEACICHHE
BEPOATHOCTEHW, MaTeMaTHUeCKOe OXKUAAHME, IAUCIEPCUS U CTAHJAPTHOE OTKJIOHEHHE
CllyyalfHOH BENWYMHBL, (GYHKLUUU paclpeieseHuss W IUIOTHOCTH PaBHOMEPHOTO,
MOKA3aTeIbHOIO M HOPMAJIBHOIO pACIpENeTeHHI; YMEHHE MCIOib30BaTh CBOWCTBA
W3YYEHHBIX paclpelesIeHuN I PelleHus 3a7ay; 3HAKOMCTBO C TOHATUSMHU: 3aKOH
0OJBIIMX YKCEN, METOJbl BHIOOPOYHBIX MCCIEIOBAaHUM; YMEHUE MPUBOAUTH IMPUMEPHI
OpPOSIBIEHUS] 3aKOHA OOJNBIIMX YHCET B MNPUPOIHBIX U OOIIECTBEHHBIX SBICHUSX;
YMEHHE ONEepPUPOBATh MOHATUSAMU: COUETAaHUE, IEPECTAHOBKA, YUCIIO COUETAaHUH, YHUCIIO
nepecTaHoBoK; OuHOM HbIOTOHA; yMeHHE MNPUMEHATh KOMOMHATOpHBIE (AKThl U
paccyXJIeHus i pelleHHs] 3aJad; OLIEHMBATh BEPOSTHOCTH pPEaNbHBIX COOBITHUI;
COCTaBJISITh BEPOSATHOCTHYIO MOJIENb U MHTEPIPETUPOBATH MOIYUEHHBIN PE3YyIbTaT

YMeHue onepupoBaTh MOHATHAMU: TOYKA, IPsiMasi, IJIOCKOCTh, IPOCTPAHCTBO, OTPE30K,
JIyd, BEIWYMHA YyIja, IUIOCKWM Yroj, ABYTPAaHHBIA YroJl, TPEXTPaHHBIM Yroi,
CKpPELIMBAMOIINECS MpsAMbIC, NAPAIIENBHOCTh W NEPHEHAMKYJISIPHOCTh NPSIMBIX U
IIJIOCKOCTEH, YroJI MEXAY IMPSAMBIMH, YIOJl MEXKIY IPSAMON U INIOCKOCTBIO, YTOJI MEXKIY
IJIOCKOCTSIMH, PACCTOSHHE OT TOYKH JO IUIOCKOCTH, PACCTOSHHUE MEXKIY MPSIMBIMH,
pacCTOSIHUE MEXKIYy IUIOCKOCTSIMHU; YMEHHME UCIOJIB30BaTh IIPU PEIICHUM 3a1ad
U3y4eHHbIe (DaKThl U TEOPEMBbl IUIAHUMETPHH; YMEHHE OLICHUBATh pa3Mepbl 0ObEKTOB
OKPY’KaIOILEr0 MUPA; CTPOUTH MAaTEMATHUECKUE MOJEIU C IOMOIIBIO T€OMETPUUECKUX
MIOHATUH U BEJINYMH, pelIaTh CBA3aHHbIE C HUMH NTPAKTHYECKHUE 3aJa4l
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YMeHue onepupoBaTh MOHATUSAMU: TUIOMIAL GUTYpPBI, 00bEM (DUTYpPBI, MHOTOTPaHHUK,
NPaBUIbHBII MHOTOIPaHHMK, CEYeHHE MHOTOTPaHHUKA, Ky0, mapajuienenunes, npusma,
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nupaMuza, Gurypa ¥ NOBEPXHOCTh BpAIICHUS, IMIINHIP, KOHYC, map, cdepa, MmiIomaib
cdepsl, IO TOBEPXHOCTH MUPAMHJIBI, IPU3MBI, KOHYCa, IUIMHIPA, 00bEM Ky0a,
HPSMOYTOJBHOTO TapajuIeNenuIe/ia, THPaMUabl, MPU3MbI, HWIMHAPA, KOHYca, HIapa,
pa3BEPTKAa TOBEPXHOCTH, CEUEHHMs KOHyca W IIMJIMHApA, NapajUielbHble OCH WIH
OCHOBaHMIO, CCUCHHME IIapa, IUIOCKOCTh, Kacaromasics cdepbl, HWIMHIpA, KOHYCA;
YMEHHUE CTPOUTHh CEUEHHWE MHOTOIpaHHHKA, M300pakaTb MHOTOTPAHHUKH, (QHUTYpPHI H
HOBEPXHOCTHU BPAIICHUS, UX CEYECHUs, B TOM YHCJIE C OMOIIBIO JICKTPOHHBIX CPEJICTB;
YMEHUE  TPUMEHATH  CBOWCTBA  TEOMETPUYECKHX  (UTYp,  CaMOCTOSTEIHHO
(bopMyIHpOBaTH ONPEAETICHUS U3ydaeMbIX (UTYD, BEIIBUTATh TUIIOTE3BI O CBOMCTBAX U
NpU3HAKAX TEOMETPUYECKUX (Uryp, 0OOCHOBBIBATH WM OIpPOBEPraTh HX; YMEHHUE
OPOBOANTH  KJACCHUKANWIO GUTyp IO pPa3UYHBIM TIPU3HAKAM, BBINOJIHATH
HE00XO0IMMBIE IOTIOTHUTEIIbHBIE TOCTPOCHHS

YMeHue omnepupoBaTh IMOHSATHAMHU: JBWKCHHE B TPOCTPAHCTBE, MapalIesIbHbIHA
IepeHoC, CUMMETPHsI Ha IUIOCKOCTH M B IIPOCTPAHCTBE, IMOBOPOT, IpeoOpa3oBaHHE
noa00usi, MogoOHbIe UTyphl; YMEHHE paclio3HaBaTh paBHbIC U MOJ00HBIE (UTYpHI, B
TOM 4YHCJIE€ B MPHPOAE, HCKYCCTBE, apXHUTEKTYpe; HCIOJIb30BaTh I'€OMETPHUCCKHE
OTHOILIEHHSI MIPHU PEUICHUU 33/a4; HAXOIUTh T€OMETPHUUECKUE BEITUYMHBI (JJIMHA, YOI,
oAb, 00bEM) IPU PELICHUH 33134 U3 IPYTrUX Y4eOHBIX MMPEIMETOB M U3 peaIbHON
KU3HH; yYMEHHUE BBIUUCIATH TE€OMETPUYECKHE BEIHYMHBI (UIMHA, YTOJ, IUIOIIAMb,
00bEM, IJIOMIaAb MMOBEPXHOCTH), MCHOJIB3YSl M3Y4YEeHHbIE (OPMYJIBI U METOABI, B TOM
YHciIe: IUIONIA[h IMOBEPXHOCTH NHPAMUABI, TPU3MBI, KOHYCa, LHWIMHAPA, IUIOMIAIb
chepbl; 00bEM KyOa, NPAMOYTOJBHOTO NapajuIeseluNena, MUPAMUAIbBL, [PU3MBI,
MWINHPA, KOHYCA, Iapa; YMEHHE HaXOAUTh OTHOIICHHE 00BEMOB MTOTOOHBIX GUTYP

VYmMmenne OIICPpHUPOBATL IOHATUAMMU: IPAMOYIroOJibHAass CHUCTEMA KOOpJAMWHAT, BCKTODP,
KOOPJMHATBI TOYKH, KOOPJMHATHI BEKTOPa, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOpA Ha
YHCII0, PA3JIOKEHUE BEKTOpa MO 0a3ucy, CKaIIPHOC MPOM3BEICHUE, BEKTOPHOE
NPOM3BEACHUE, Yrojd MEXIy BEKTOpaMH, YMEHHE WCIOJIb30BaTh BEKTOPHBIH W
KOOp)II/IHaTHBIﬁ MECTOO I PCHICHUA IT'COMETPUUCCKUX 3a1ad U 3aJa4 APYrux yLIC6HI)IX
PeIMETOB
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YMeHue BbIOUpaTh MOAXOIAINN METO ] AJIs PEeLeHNs 3a/1a4M; TOHUMaHNue 3HaYMMOCTH
MaTeMaTUKH B U3y4YE€HUH MPUPOAHBIX U OOIIECTBEHHBIX MPOIIECCOB U SIBJICHMM; yMEHUE
pacno3HaBaTh IPOSBICHUE 3aKOHOB MAaTEMAaTHKU B HMCKYCCTBE, YMEHHME IPUBOIUTH
IIPUMEPBI MATEMAaTHYECKUX OTKPBITHM POCCUMCKON U MUPOBOM MAaTEMATHYECKOW HAYKH

IHNEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, TIPOBEPSAEMBIX HA EI'3 110 MATEMATUKE

Kox  IIpoBepsiemblii 3JieMEHT COIepPKAHUS
1 Yucna v BIYUCICHUS

1.1  HarypanbHbie u nenblie yncna. [[pu3Haku 1eTuMOCTH IEJIBIX YACeT

19 Panmonaneupie uynciaa. OOBIKHOBEHHBIE M JECATUYHBIE JpOOH, NPOLEHTHI, OECKOHEUHBIE
MEPUOANYECKHE TPOOH

13 ApI/I(i)MeTI/IIIfCKI/Iﬁ KOpEeHb HaTypaibHOW cTemneHu. JlelcTBUs ¢ apupMETHYECKMMH KOPHSIMHU
HaTypaJIbHOM CTENEHU

1.4  Crenens c nenbiM nokazareneM. CTeneHb ¢ pallMoOHAIBHBIM MoKa3areneM. CBOMCTBA CTeNeHU

15 CuHyCc, KOCMHYC M TaHI€HC YHUCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHT€HC
YKCJIOBOTO apryMeHTa

1.6  Jlorapudwm uucna. JlecaTuaHbIC U HATYPATBHBIC JTOTapUPMBI
JeiictButenpHple yucia. ApupMeTHUecKHe OMepaluud C JACWCTBUTEIbHBIMU  YHCIAMHU.

1.7  TlpubmmkE€HHbIE BBIYUCICHUS, TNPaBUJAa OKPYTJEHHUS, TNPUKHUIKA U OICHKAa pe3yibTara
BbIUMCIICHUH

1.8  IIpeoOpa3zoBaHue BBIpa)KEHUI

1.9

KommnekcHrie yncia




YpaBHEHUS 1 HEPABEHCTBA

2.1  llenble u qpoOHO-palMOHATILHBIC YPABHEHUS
2.2  VppauuoHajbHbIC YPAaBHEHHS
2.3  TpuroHomerpuyeckue ypaBHEHUS
2.4  llokasarenbHbIe U JJorapu(MUIECKUE YPAaBHEHUS
2.5  llensle u ApoOHO-paAIMOHATHHBIC HEPABEHCTBA
2.6  HppauuoHaabHbIE HEPABCHCTBA
2.7  llokasarenbHbIe U JIorapu(MUUYECKHE HEPAaBEHCTBA
2.8  TpuroHomerpuyeckre HEpaBEHCTBA
2.9  CucreMsl U COBOKYITHOCTH YPaBHEHUI U HEPAaBEHCTB
2.10 VYpaBHeHUs, HEPABEHCTBA U CUCTEMBI C IIApaMeTpaMu
2.11 Marpuia cucTeMbl TMHEHHBIX ypaBHeHUH. OnpeneuTenb MaTPUIIbI
3 @yHKIMH U TpaduKu
31 OyHkius, crnocodbl 3amanus Qynkuuu. ['paduk dynknuu. B3aumHo oOpaTHble (QYHKIIHH.
Uérnsie 1 HeuéTHBIC GyHKIMU. [leproanueckue GpyHKIIH
Obnactp ompeneneHuss U MHOXeCTBO 3HaueHnd ¢GyHkumu. Hymm dynkmum. [Ipomexyrku
3.2 | 3HAaKOMOCTOSAHCTBA. [IPpOMEXYTKM MOHOTOHHOCTH (DYHKIMH. MaKCUMyMbl U MHUHUMYMBI
¢ynkunu. Hanbonpmiee 1 HanMeHblee 3HaueHNe QYHKIIMHA Ha IPOMEKYTKE
33 Crenennas GpyHKIHS ¢ HaTypaJbHBIM U LENBIM TOKazareneM. E€ cBoiicTBa u rpaduk. CoiicTBa
U rpaduk KOpHs N-0if cTeneHu
3.4 | TpuroHomerpuieckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 TlokazarenpHas u norapudmuueckas pyHKINU, UX CBOMCTBA U rpaduKu
36 Touku paspeiBa. AcuMnTorsl rpadukoB ¢(yakmuii. CBoiicTBa (GyHKIMI, HETpPEPHIBHBIX Ha
oTpe3Ke
3.7  IlocnemoBaTenbHOCTH, CIIOCOOBI 3aMaHUs IOCIEN0BATEILHOCTEH
3.8 | Apudmernueckas u reomeTpuueckas nporpeccuu. @opmyina cI0kKHBIX IPOLEHTOB
4 Hauana matemaTndeckoro aHaamsa
4.1  IIpousBoaHas ¢pyHKuuH. [Ipon3BOAHbIE 2IeMEHTAPHBIX (QYHKIIMHA
4.7 [IpumeHenne TpOU3BOJHONW K HMCCIEA0BAaHUIO (QYHKIMI Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
HaxosxneHne HauOoJIbIIero 1 HAMMEHbLIEro 3HaYeHUs1 (YHKIUU Ha OTpe3Ke
4.3  TlepBooOGpasnas. MuTerpan
5 MHokecTBa U JOruKa
5.1 | MHuoxecTBO, oneparu HajJ MHOXKecTBaMH. [uarpammsl Ditiepa — Benna
5.2 | Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OmnmcaTtenbHasi CTAaTHCTHKA
6.2  BepostHOCTH
6.3 KomOunaropuka
7 I'eomerpus
7.1  durypsl Ha INIOCKOCTH
7.2 TlpsMbIe U TUTOCKOCTH B IIPOCTPAHCTBE
7.3  MHOTOrpaHHUKH
7.4  Tena u MOBEPXHOCTH BpAILEHUS
7.5 | KoopauHaTbl U BEKTOPBI
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