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INOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma yudeOHOTO Kypca «l'eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPeOOBaHWH, TMPEHABABIIEMBIX K
MaTEeMaTHYeCKOMY OOpa30BaHUIO, ¥ TPAAWIMN POCCHICKOTO 0OO0pa3oBaHUS.
Peanuzanus nmporpaMMbl 00ecrieYMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOIIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIILHOTO pPa3BUTHS
JUYHOCTH 00YJarOITHXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METANpeIMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOy4YEHUS T€OMETPHH B HAIMPABICHWU JIUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH IE€OMETPHUUYECKUX
abcTpakiuii, COOTHOUIEHHM pPEaJbHOrO0 M HJAEaJbHOTO, XapaKTepe OTPa)KeHUs
MAaTEMATUYECKOM HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMAaTHYECKOTO MOJECTUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHUS, HEOOXOAMMBIX [IJs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OOHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHEr0
oOmero oOpa3oBaHHs, Tak Kak oOOECrneYyMBaeT BO3MOXKHOCTb H3Y4YEHUs Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HaNpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHHHU OOYYaroIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH 1 TIOCTPOCHUH IIETIOYKHU JTIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pEIICHUS TEeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MpPHU PEIICHWU 3a]ad €CTECTBEHHO-
HAyYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AESITeTbHOCTH uenoBeka. OpHEeHTalus 4YellOBeKa BO BPEMEHH M
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusl  JACUCTBUTENBHOCTH. OmnepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4E€OHOM M TPYIOBON J1€ATEIBLHOCTH,
SBIISIETCS. OAHUM M3 MPO(PECCHOHANIBHO BAXKHBIX KAdeCTB, MOATOMY aKTyaJlbHa
3a7aya (GOPMUPOBAHUS y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUIHOCTH OOpa3HOTO MBIIUIEHHWS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJIFOTOBKE K MPAKTUUYECKON JAESITENbHOCTH IO MHOTUM HalpaBJICHUSM.



Ilenp ocBoeHus mporpaMMbl ydyeOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE O0OyueHusi — o0OmeoOpa3oBaTebHOE U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyuaroluxcs  4epe3  oOecliedyeHHe  BO3MOXKHOCTH  NPUOOpPETeHHS |
UCIIOJIb30BAaHUSl CUCTEMATUYECKUX TIEOMETPUYECKMX 3HAaHUM U JIEHCTBUH,
CHELM(PUUHBIX T€OMETPUH, BOZMOKHOCTH YCIIEITHOTO MPOJOHKEHNUs 00pa3oBaHMs
10 CIIEUAIBHOCTSIM, HE CBA3aHHBIM C IPUKJIAJHBIM HCIOIb30BAaHUEM I€OMETPHUH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE IIpeIHA3HA4YeHA MJIs
00y4aroluxcs CPeIHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTENBHBIX 3aTPyTHEHHMI
Ha YpOBHE OCHOBHOIO 001ero oopasosanus. Takum oOpa3zom, oOydaromuecs Ha
0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOLIME MaTeMaTHUYECKHE YMEHMs, CBS3aHHBIC
CO CHeru(puKON TreoMeTpUr W HEOOXOAMMBIE ISl JKU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTb HM3YYHTh T€OMETPHUIO OoJjee
riIyOOKO, €ciM B JaJbHEWIIEM BO3HUKHET HEOOXOJAMMOCTh B TE€OMETPUUYECKUX
3HaHUAX B IPOPECCHOHATBHOM JEATEIbHOCTH.

JlocTmxeHre Lenu OCBOCHHS MPOrpaMMbl 00ECIIEUMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kaccax sBIsSIFOTCS:

e (opMHpOBaHHE TMPEACTABICHUS O T[EOMETPUU KaK YacTh MHPOBOU

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM;

e (opMHpOBaHME MpPEICTAaBICHUS O MHOTOIPAHHUMKAX M TejJaxX BpallleHUs
KaK O BOKHEHIINX MAaTEeMAaTHYECKUX MOJENSX, TO3BOJSIONINX OMUCHIBATDH
¥ U3y4aTh pa3HbIC SBICHHS OKPYXKAIOIIETO MUPA;

e (opMHpoBaHME YMEHMsI pacllO3HaBaTb Ha 4YepTeXax, MOJENIIX MU B
peaslbHOM MHpPE MHOTOTPAaHHUKH U TeJla BPaIICHHUS;

e OBJIAJICHUE METOJAMHU PEIIEHHUs 3a/a4 Ha MOCTPOCHHs Ha M300paKEeHHIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU TMOHATHSIMH O
MHOTOTpaHHHMKaX U TeJlaX BPaLICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJICHUE  QJITOPUTMAMH  PELIEHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHEe yMEHHS TPOBOAWTH  HECIOXKHBIE  JIOKA3aTeIbHBIC
pacCyXJeHHS B XOJ€ pEIICHUS CTePEOMETPHUECKHUX 3aJad W 3a7ad C
IPAKTUUECKUM COJIEP)KAHUEM;

e pa3BUTUE  MHTEIUIEKTYaJbHBIX W  TBOPYECKUX  CIIOCOOHOCTEH
oOyyarolmuxcs, I03HABaTEJIbHOM  AKTUBHOCTH,  HCCJIEI0BATEIbCKUX
YMEHHM, KpUTUIHOCTH MBIIIICHUS;

e (opmupoBaHue (GyHKIIMOHATBHOM rPaMOTHOCTH, peNeBaHTHOU
TeOMETPUM: YMEHHE paclo3HaBaTb IMPOSBICHUS T'€OMETPUUYECKUX
HNOHATUH, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX KU3HEHHBIX
CUTyallusiX M TPH U3yUYEHUU IPYTHX YYEOHBIX MPEAMETOB, MPOSBICHUS
3aBHCHUMOCTEH W 3aKOHOMEpHOCTEeH, (opMynmHpoBaTh HUX Ha S3BIKE
TE€OMETPHUH U CO3/1aBaTh FT€OMETPUUECKHE MOJIEIH, IPUMEHSITH OCBOCHHBIN
TreOMETPUUECKUN ammapar JUisi peHieHHus MPaKTUKO-OPUEHTHUPOBAHHBIX
3aJ1a4, UHTEPIIPETUPOBATh U OIICHUBATH MOJIYY€HHBIE PE3YJIbTaTHI.



OTINYUTENBHON OCOOEHHOCTBIO MPOTPaMMbl SIBISIETCSl BKJIIOUYEHHE B KYpC
CTEPEOMETPUM B HAyalle €ro HW3y4yeHus 3a]ad, pelIaeMblX Ha YPOBHE
UHTYWUTHUBHOTO MO3HAHUS, U ONPEAEIEHHBIM 00pa30M OopraHu3oBaHHas padoTa Hal
HUMH, YTO CIOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO U IPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHWE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAIbHENIIEMY U3YUYEHUIO IIPEaMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOY OOYy4YEHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAaKTUYECKON JAEATENBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IIPEACTABICHUN Y
yYallUXC B Kypce CTEPEOMETPUHM IPOBOJMUTCS 3a CYET pelIeHUs 3a7ad Ha
CO3JaHME€  NPOCTPAHCTBEHHBIX O00pa3oB W  3aJa4y Ha  ONEPUPOBAHUE
IPOCTPAaHCTBEHHBIMH oOOpa3amu. Co3nanue oOpa3a TPOBOAMUTCA C OMOPOW Ha
HArJSAHOCTh, @ ONEpUpPOBaHHME O0pa3oM — B YCIOBUSX OTBICYEHHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHbIE copaepikaresibHble TuHUU Kypca «I'eometpum» B 10—-11 kiaccax:
«MHuororpanHukn», «IIpsiMbple U IIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTOpBI M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JJOTHUECKUX YMEHUIN
pacmpenenssiercs He TOJBKO II0 COJEP)KATENbHBIM JIMHHMSIM, HO M IO ToJaM
oOyueHusl Ha YpOBHE CpeIHEro oOLIero oopa3oBaHusl.

Conepxxanue o0Opa3oBaHHs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMsI paboyell MporpaMMbl, pacOopenel€éHHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o0Opa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
HNOHATUSAMHU U HAaBBIKAMH OCYLIECTBIISUIOCH ITOCJIEN0BATENIBHO U NOCTYIIATEIBHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEJACTABICHUN OOYy4YaloIMUXCs, paclIupss U
yrayOnsis e€, o0pasyst MpOYHbIE MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpuun orBoauTcs 2 yaca B Henenmo B 10 kinacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a iBa rojga ooydenust - 102 yueOHbIX daca.



COAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATUA  CcTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajulelibHble M CKpeuuBarommecs mnpsmble. [lapajuienbHOCTh NpAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TPAMBIE B MPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPAMOW M IUIOCKOCTH. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMM; YIOJd MEXAY NOpPSMbIMU B IPOCTPAHCTBE.
[TapamuienbHOCTH IJIOCKOCTEM: napaJiyieIbHbIC TJTIOCKOCTH; CBOICTBA
napajiebHbIX IIockocTei. [IpocTeiiine mnpocTpaHCTBeHHBbIE (PUTYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; ToOCTPOCHUE CEUCHUM.

[lepneHAUKYISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPHEHIUKYISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCIbHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHINKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOopemMa O NPsIMOM
MEPIIEHAUKYJISIPHON TUIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YIOJl MEXAY IPAMON U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yrJa.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MNpSIMOM 10  IUIOCKOCTH,  TPOEKUUsT  (GUrypbl  HA  TUIOCKOCTb.
[lepneHauKyISIPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPHEHAUKYISPHOCTH  JIBYX
IocKocTer. TeopeMa o TpEX MepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKY; pa3BEPTKa MHOTOrpanHuka. [Ipusma: N-yronpHas
pU3Ma; TPaHU U OCHOBAHUS MPHU3MBIL; MpsAMas U HAKIOHHAs MPU3MBI, OOKOBas M
MIOJIHAs MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuleJienunes; U ero cporcrsa. l[lupammpa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHHUE MUPAMUIbI;, OOKOBAs U MOJIHAS MTOBEPXHOCTh MUPAMUJIBI; IPaBUIbLHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MHpPaAMUJIa; NpaBUJIbHAs TPEYroJibHasE MUpPaMHUAA M IPaBHIbHBINA
terpasdap; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHMKAX: OKTadp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMHUIBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  DJIEMEHThl CUMMETPUM B MNHpaMHAaX, HNapajuieNenunenax,
MPaBWIbHBIX MHOTOTPAHHUKAX.

Bbluncienre 3J€MEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaid, YIJIbL.
[Tnomans OOKOBOW MOBEPXHOCTH W TIOJHOM MOBEPXHOCTH MPSIMON MPHU3MBI,
IJIOMAh OCHOBAaHM, TeopemMa O OOKOBOW TOBEPXHOCTH TPSIMOWM MPU3MBI.



[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TPABWILHON MHUPAMUJIBI,
TeopemMa O IUIom@AAW yceuéHHOW mmpamunbl. [lorstne 006 o0BEMe. OOBEM
MAPaAMU/IbI, TPU3MBI.

[logoGueie Tena B mpocTtpaHcTBEe. COOTHOUIECHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEH, 00BEMaMU TTOI0OHBIX TEJI.

11 KJIACC

Tena Bpamenust

[unuHaapuyeckas MTOBEPXHOCTB, oOpasyroliue UMAJIMHIPUYECKON
MMOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEPXHOCTU. [[MnuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpasyrolias M OCh, IUIOMAaAb OOKOBOW U TMOJHOU
ITOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXxHOCcTU. KOoHyC: oOCHOBaHUE U BepIlIMHA, 00pa3yroIas
U OCh; IUIOMAAhr OOKOBOM M TOJHOM TMOBEPXHOCTH. YCEUEHHBIN KOHYC:
oOpasyroInue U BbICOTa; OCHOBAaHMS M OOKOBasi MOBEPXHOCTb.

Cdepa u map: HeHTp, paauyc, AUAMETP; IUIOLIAJb MMOBEPXHOCTU CQEpHI.
B3aumnoe pacnonoxxeHue chepbl U MIOCKOCTH; KacaTesibHasi MIIOCKOCTh K cdepe;
IJI01Ma/1b CEepHl.

N300paskeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka UIMHIpa U KOHYCA.

KomOunHamuu Ten BpalieHuss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMHUCaHHBIA OKO0JIO cdephl; cdepa, BOHcCaHHAS B MHOTOTPAHHUK, WU TEJO
BpAaIlCHUS.

[Tonsarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béEMe
MPSIMOYTOJILHOTO Tapajuienenurnena u ciaeactBuss u3 He€. OObEM IMIMHIpA,
KoHyca. O0BEM 11apa U mIomaab chephl.

[logoOuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIAY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuennss mwiMHApa (MapaJUIEIbHO W TEPHEHIUKYJISAPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M TPOXOSIIEe 4Yepe3 BEPIIMHY), CEUCHUs
miapa.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha m1ockocTy U B mpocTpaHcTBe. ClloKEHNE U BBIUUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha YUCI0. Pa3noxkeHue BEKTOpa 1Mo TPEM HEKOMIUIAHAPHBIM
BekTopaM. IIpaBuno mapamnenenunena. Pemenue 3amay, CBS3aHHBIX €
IIPUMEHECHUEM TMIpaBUJl JCUCTBUU C Bekropamu. IlpsmoyronpHas cucrema
KoopauHaT B mpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTojl Mexay Bekropamu. CKalsipHOE MPOU3BEIACHUE BEKTOPOB.
Brruncnenue yriioB Mex1y NpsIMBIMHA M IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METO/I IPH PEIICHUH FT€OMETPUUYECKUX 3a]1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJIEHTUYHOCTH, YBAXKEHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAaHUIO ATUX JOCTHXKCHUM B JIPYrUX HayKaX, TEXHOJOTHUAX, cdepax
SKOHOMUKHU.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OyAYyLIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMYHUBOCTBIO K MATEMAaTUUYECKUM aCIIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ MUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas AKTUBHOCTb); bu3nuecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ MPUIOKCHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymelr mnpodeccnr W peamu3oBbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caMo00pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHICCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpelbl, OCO3HaHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX MpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJbTypOW KaK CPEICTBOM IIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAINIPEJMETHBIE PE3YJIBTATbDI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4EOHOIro MpeameTa
«Marematuka XapaKTepU3yITCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU — OCUCMBUSAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  VYuueepcanvnvie  noznasamenvmvle  Oeiicmsus, — 0becneuugarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCo8 00yuarowuxcs (oceoeHue
Memo008  NO3HAHUA ~ OKpYICalowje2o  Mupa;  npumeHeHue  J102U4ecKux,
uUccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble ornueckue aeiicTBU:

e BBIABIIATh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHSATUN, OTHOUICHUN MEXAY MOHATUAMU, (HOPMYIUPOBATH
OTpEJeICHUs]  TMOHSATUN; YCTAHABIMUBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
IPOBOMMOTO aHAIIN3a;

e BOCIpPUHUMATH, (opMymUpoBaTH W  MPeoOPa30OBHIBATH  CYKICHUS:
YTBEPAUTEIbHbIE W OTpPHUIIATEIbHBIC, C€AWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M W
npoTuBOpeurss B (aKTaxX, JAaHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HWCIIOJIH30BAHWEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIBI;

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBHS:

e HCIIOJBH30BAaTh BOMPOCHI KaK MCCJIENOBATEILCKUI MHCTPYMEHT IMO3HAHMUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIGHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO
O0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e  CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIECHHIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOMNIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh HWH(POpPMAIMIO W3  HCTOYHWKOB  PA3jJMYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHopmaruu 1o CaMOCTOSITEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  VYuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  o0becneyusarom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.



Oo0menue:

BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU U LIEJIIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3pEHHsI B YCTHBIX M NMHCHbMEHHBIX TEKCTax, /1aBaTh IMOSICHEHUS IO
XOJly pelIeHus 3a/1a4yi, KOMMEHTUPOBATH MOJTYYEHHBIN pe3ysIbTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1a4uu, BbICKa3bIBaTh UI€U, HAIICJICHHbBIC Ha TIOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHUS C CYXICHUSIMH JIPYTUX
YYaCTHUKOB JMayora, OOHapy»uBaTh pa3iMyue U CXOJICTBO MO3UIIUMI; B
KOppeKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;
NOPEACTABIATh  pPE3yJbTaThbl  PELICHHs  3aJadd,  SKCIEPUMEHTA,
UCCIICIOBaHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YU4ETOM 3a/1a4 MPE3eHTAUU U OCOOEHHOCTEN ay TUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMAaTh W HWCHOJb30BaTh  MpPEUMYyIIEeCTBA  KOMaHIHOM |
WHIUBUYAIbHOM paOOThI PU PEIICHUH YYEOHBIX 3a]1a4; IPUHUMATh 1IEJIb
COBMECTHOM JAEATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThl, pacrpenensaTh BUAbl padoT, JOrOBapUBATHCS, 00CYKIATh MPOLIECC
U pe3yibTar paboThl; 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThI (00CYkIeHNs, 0OMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» W WHBIE); BBINOJHATH CBOIO 4YacTh paOOThl U
KOOpJIMHHPOBaTh CBOM JEWCTBHS C JPYTMMH 4IEHAMHU KOMAaH[BI,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeiicmesusl, obecneuusaiom

GopmuposaHrue cmMviC108bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUYHOCTIU.
Camoopranusamnus:

COCTaBJIATH IJIaH, aJITOPUTM PEIICHUsI 3a]1a4H, BEIOUPATh CIIOCO0 peleHUs
C Y4€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUM C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMM II03HABATEJIBLHOM peduiekcuu KakK OCO3HaHUs
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yJsibTaTa pelieHus MaTeMaTUYeCKOM 3aauu;

MPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEUICHUHA
3a7a4M, BHOCUTb KOPPEKTHBbI B [ESITEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHUBATh COOTBETCTBHE pe3yjbTaTa IEIW U YCIOBUAM, OOBICHSITDH
IIPUYUHBI TOCTHKEHHSI WIM HENOCTHKEHMS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

10 KITACC

OnepupoBarh NOHATUAMU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPHHM M CIEACTBHS W3 HUX IPH PELICHUU
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATHAMU: NAPALIETBHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX
Y IUIOCKOCTEH.

KnaccuduumpoBate B3aMMHOE pPAacHOJIOKEHHE MPSAMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBarth MOHATUAMM: JABYTPaHHBIA yTOJ, TpaHU ABYTPAHHOTO YrIia,
pedpo IBYrpaHHOrO yrja; JUHEMHBIA yrojl ABYTPaHHOIO yria; TpajycHas Mepa
JBYTPAHHOTO yIJa.

OnepupoBaTth MOHATUSMU: MHOTOIPAHHMK, BBITYKJIbIA M HEBBITYKJIBIMI
MHOTOIPAHHHK, 3JIEMEHTBl MHOTOTPaHHUKA, MPABUIJIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJABI MHOTOIPAaHHUKOB (IIMpaMuJa; NPU3MAa,
IPSIMOYTOJIBHBIN Mapajuienenunes, Ky0).

KnaccupunmpoBate ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUId
Kjiaccuukanuy  (BBIMTYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKW; MPaBUIIbHbBIE
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeICIUNEeAbl).

OnepupoBath MOHATUAMHU: CEKYIas INIOCKOCTh, CEYEHHE MHOIOTPAaHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCTIOIb3YSl METO/I CJIEJIOB.

CtpouTh CeY€HUS MHOTOIPAHHUKOB METOJOM  CIIE€JOB, BBIIOJHSTh
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXY, COOKY, CHHUBY.

Pemmarp 3aaun Ha HaXOXKJEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3lam Win
QITOPUTMAaM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKHE METOABl IPU PEIICHUU
CTaHJAPTHBIX MAaTEeMATHYECKUX 3a7a4 Ha BBIYMCIEHUE PACCTOSHUN MEXIY IBYMS
TOYKaMH, OT TOYKA JO MNOpSIMOW, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.

Pemmarp 3aaun Ha HaxXOXKIEHHE TEOMETPUUYECKUX BEJIMYUH MO 00pas3iam Win
QIrOPUTMaM, TNPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUH
CTaHJAPTHBIX MaTeMaTMYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPELIMBAIOIIMMUCS MPSAMBIMH, MEXIYy MNOPSIMOA M IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMyua) C© TpUMEHEHHEM (QOpMysd; BBIYMCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATHAMH: CHMMETpPUS B IPOCTPAHCTBE;, LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumeHsaTh reomeTpuueckue (aKTbl Ui PEUIEHHs] CTEPEOMETPUUYECKHUX
3a/1a4, MPEANOIAraroIuX HECKOIBKO IArOB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

IIpuBOIUTHE INpHUMEpPHl MATEMAaTHUYECKUX 3aKOHOMEPHOCTEM B IPUPOAEC WU
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHOM MPOOJEMBbI, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI U TEOpeEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.

11 KJIACC
OnepupoBaTh MNOHATUSMH: LUJIUMHAPHUYECKAs IMOBEPXHOCTh, OOpa3yroliue
UWJMHAPUYECKOW  TMOBEPXHOCTH;  IWIMHADP,  KOHWYECKas  IOBEPXHOCTb,

oOpa3yrolue KOHHIECKON TOBEPXHOCTH, KOHYC; c(hepruyeckasi moBEpXHOCTb.

Pacnio3naBaTh Tena BpamieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CIOCOOBI MOTYYEHUS TEN BPALLCHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHSITUSIMU: IIIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTA, BHICOTA
CEerMEHTAa; IIapOBOM CJI0i, OCHOBAaHUE IIAPOBOTO CIIOS, BBICOTA IIApPOBOTO CIOS;
IapOBOU CEKTOP.

Beruncnare 00bEMBI M IUIOHMIQAM  TOBEPXHOCTEH TeN  BpallleHWUs,
Tr€OMETPUYECKUX TeJI C MpUMEHEHUEM (HOopMYII.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIMCAHHBIK B chepy #
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WU TEJO
BpAaIlCHUS.

BbIuucnaTh COOTHOIIEHUSI MEXIY TUIOMIAISIMH MOBEPXHOCTEN U 00BEMaMU
MOAOOHBIX TEII.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPa Ha YUCI0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00JIaJaI0T.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOpPaMH, CKaJISIPHOE NPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MNIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPAUHAT.

[IpumensaTy TeoMeTpuueckue GakThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIBKO IIAroB PEIICHUS], €CJIM YCIOBHUS NPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCKUE 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs nOpocTedIINE IPOTPAMMHBIE  CPEACTBA U BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTE NpHUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMEHATh MOJTYyYEHHBIE 3HAHMUS HA MPAKTHKE: aHAJIU3HPOBATH pEAbHBIE
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI M TEOpEM, anmapara aareOphl; pemaTth
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNX BEJIUUMH.



TEMATHUYECKOE IINTAHUPOBAHUE 10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NMPOrpamMMbl Bcero Kontpoapueie  Ipaxruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 Brenenue B ctepeoMeTpuio 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh IPSIMBIX U TIIOCKOCTEH
3 HepneHz[HISmepHOCTb MPSIMBIX U 12
IJIOCKOCTEH
4 VYribl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1
5) MHororpanHuku 11 1
6 OO6BEMBI MHOTOTPaHHUKOB 1
7 [ToBTOpEHME: CEUEHHUSI, PACCTOSIHUS U YIJIbI 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




11 KJIACC

KosnyecTBO 4acoB JJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )

MPOrpaMMblI Bcero o0pa3oBaTejbHbIE

padoTshI padoThI
pecypchl

Temna Bpamenus 12

OOBEMBI TET 5

BekTopbl 1 KOOpPIMHATHI B TPOCTPAHCTBE 10

[ToBTOpeHue, 06001IeHNE, 7 1

cUCTEeMaTH3aIHs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

KosauyectBo yacos DJIEKTPOHHbBIE

Ne a

n/n Tema ypoka Bcero Konrpoabneie  Ipakrieckue 1/135'{:;/151 gg}?;l;?)l;zlfenbﬂme

padoThI padoTshI pecypebi
OcHOBHBIE IOHATHS CTEPEOMETPUU: TOUKA, IIPAMAs,

1 IUIOCKOCTB, TPOCTpaHCTBO. [IpaBuiia n3o0paxeHus Ha 1 5.09
pHCYHKax: N300paKeHHS TUIOCKOCTEH, MapaieIbHbIX )
HpSMBIX (OTPE3KOB), CEPEUHBI OTpe3Ka

2 [TonsTHS: Eepecekarolecs MI0CKOCTH, 1 6.09
nepeceKaroIrecs npsimasi ¥ miIocKocTh

3 [TonsiTust: mepecexkarouecs MI0CKOCTH, 1 12.09
nepeceKaroIuecs npsiMast ¥ II0CKOCTh
3HaKOMCTBO C MHOTOI'paHHUKaMH, U300paKeHHE

4 MHOT'OI'DAaHHUKOB Ha PUCYHKaX, Ha IIPOCKLMOHHBIX 1
yepTexax

5 HauanbHble cBeieHus 0 Ky0Oe U mupaMuie, ux 1
pa3BépTku U Mojenu. CeyeHns MHOTOIPaHHUKOB

6 HauanbHble cBeieHus 0 Ky0Oe U mupaMuze, ux 1
pa3BépTku U Mojenu. CeyeHns MHOTOIPaHHUKOB
[TonsiTve 06 akcMOMATHYECKOM MOCTPOESHUHU

7 CTEPEOMETPUU: AKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 1
HUX
[TonsiTve 06 akcHOMATHYECKOM MOCTPOESHUU

8 CTEPEOMETPUU: AKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 1
HUX
[TonsiTre 06 akCMOMATHYECKOM MOCTPOSHUU

9 CTEPEOMETPUU: AKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 1
HUX
[TonsiTre 06 akcMOMATHYECKOM MOCTPOSHUU

10 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 1
HUX

11 B3aumHoe pacnonoxeHue NpsiMpIX B IPOCTPAHCTBE:! 1




[IEPECEKAOILMECS, ITapalIeIIbHbIE U CKPEIMBAOLIHEC
IIPsIMBIE

[TapamienbHOCTD IPSMBIX U IJIOCKOCTEH B

12 HPOCTPAHCTBE: MapajlieNbHbIE IPSIMBIC B TPOCTPAHCTBE; 1
NapaJUIEIIbHOCTD TPEX IPSIMBIX

13 [TapannenbHOCTh TPSAMBIX M IIOCKOCTEH B 1
npoctpaHcTe: [lapaniensHOCTh NPSAMON B INIOCKOCTH

14 VYTIIBI C COHANpPaBIEHHBIMU CTOPOHAMU 1

15 VYron Mexay NpsIMbIMU B POCTPAHCTBE 1

16 Yrois Mexay NpsIMBIMHU B IIPOCTPAHCTBE 1

17 [TapamienbHOCTB IIIOCKOCTEN: ITapajlIeIbHbIE 1
IUIOCKOCTH

18 CBoiicTBa napajyIeNbHBIX IIOCKOCTEH 1

19 [Ipocreiinmme npocTpaHCTBEHHBIE (PUTYPHI HA 1
IUIOCKOCTH: TETPadAp, KyO, mapajiesienuie]|

20 [TocTpocnue ceucHwmit 1

21 [Toctpoenue ceuenuit 1
Konrtponsnas padora no reme "[IpsiMble 1 IIIOCKOCTH B

22 npoctpancTse. [lapamienbHOCTh MPSIMBIX U 1
II0CKOCTER"

23 [TepnieHANKYISAPHOCTD MPSIMOM M MIOCKOCTH: 1
NEepIEHINKYIISIPHBIE MPSIMBIE B POCTPAHCTBE

o4 [psiMble mapasienbHbIe U TEPISHIUKYISPHBIC K 1
IUIOCKOCTH

o5 [TpsiMble napansenbHble U MePIeHUKYISIPHbIE K 1
TUTOCKOCTH

26 [Tpu3Hak neprneHuKyIIpHOCTH IPSIMOM U MIIOCKOCTH 1

27 [Tpu3HaK neprneHauKyIIpHOCTH MPSIMOM M IUIOCKOCTH 1

28 Teopema o psIMOM NEPIEHANKYIIIPHON INIOCKOCTH 1

29 Teopema o psIMOI NEPIEHANKYISIPHON INIOCKOCTH 1

30 Teopema o psIMOI NEPIEHANKYISIPHON INIOCKOCTH 1

31 [leprienaAuKynAp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 1

MIJIOCKOCTH, PACCTOSTHUE OT MPSIMOM 10 TIJIOCKOCTH




HCpHGH,I[I/IK}’Hﬂp M HAKJIOHHBIC: paCCTOAHHUE OT TOYKH 10

32 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TMJIOCKOCTH .

33 [leprienAuKyYAp ¥ HAKJIOHHBIE: paccTosHNE OT TOUKH 210 1
IUIOCKOCTH, PACCTOSIHUE OT NMPSIMOM /10 MJIOCKOCTH

34 [lepnieHuKyIsAp ¥ HAKIOHHbIE: PAcCTOAHHE OT TOUKH 210 1
IUIOCKOCTH, PACCTOSIHUE OT MPSIMOH JI0 TMIIOCKOCTH

35 VYTIbl B IPOCTPAHCTBE: YTOJI MEXTY IPSIMOM U 1
IUIOCKOCTBIO

36 JIByrpaHHbIN Yroj, TUHEHHBIA yroJl ABYIPaHHOTO yria 1

37 JIByrpaHHbIN yroJj, JUHEHHBINA yrojl ABYIpaHHOIO yria 1

38 [eprieHAUKYIAPHOCTH MIIOCKOCTEH: MpH3HAK 1
HEepIEHIUKYIIIPHOCTH JABYX IIIOCKOCTEHN

39 [TepnieHANKYIAPHOCTD MJIOCKOCTEH: MpH3HAK 1
NEePIEHINKYIIIPHOCTH ABYX IIOCKOCTEH

40 [eprieHAUKYIAPHOCTH MIIOCKOCTEH: MpH3HAK 1
HEepIEHIUKYJIIPHOCTH JABYX IIIOCKOCTEHN

41 Teopema o Tpéx meprneHANKYIIpax 1

42 Teopema o0 Tpéx nepneHauKyIsIpax 1

43 Teopema o TpEX MepreHANKYIIPAX 1
KonTponbHas padora o Temam "lleprneHIuKynsspHOCTD

44 IPSIMBIX U IJIOCKOCTEN" U "YTUIBI MEKIY NPSIMBIMU U 1
IJI0CKOCTSIMU"
[ToHsTHE MHOTOTPaHHNKA, OCHOBHBIE DJIEMEHTHI

45 MHOT'OTPaHHMKA, BBIITYKJIBIE U HEBBITYKJIBIE 1
MHOTOTpPaHHHKH; pa3BEPTKa MHOTOTpaHHHUKA
[Tpu3ma: N-yrompHast Ipu3Ma; rpaHd ¥ OCHOBAHHS

46 NPU3MBI; TIpsIMast U HAKJIOHHAsI IPU3MBbI; OOKOBas U 1
TIOJTHAsSI TOBEPXHOCTH MPU3MBI

47 Hapannfnennneﬂ, MPSIMOYTOJTBHBIN Mapajuieenunen 1 1
€ro cBoiicTBa
[Mupamuaa: N-yrojapHas MUPaMUAa, TPAHH U OCHOBAaHHE

48 UpaMu/Ibl; O0OKOBas U MOJIHAS TOBEPXHOCTH MUPAMUJIBI; 1

IIpaBUJIbHAS U YCEUEHHAS] MUPAMUIA




HpaBI/IJ'ILHBIC MHOI'OI'paHHUKU: ITIOHATUC IIPAaBHUIJIBHOT'O
MHOI'OIrpaHHHUKA; ITpaBUJIbHAA IIpHU3Ma U IIpaBUJIbHAs

49 NUpaMu/ia; IpaBUiIbHAs TPEYrobHAs IMpaMKIa U .
NPaBUIBHBIN TETPadap; Kyo
50 [IpencraBnenne o MpaBUIBHBIX MHOTOTPAaHHHUKAX: 1
OKTa3p, 10JIeKadIp U UKOCAIP.
CuMMmeTpus B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO
51 TOYKH, MPSMOH, MIIOCKOCTH. DIEMEHTHl CHMMETPUU B 1
nupamuiax, napauiesienumnenax, IpaBUIbHbIX
MHOTOT'paHHHKaX
52 Brrurcnenue 3eMEHTOB MHOTOTPaHHUKOB: pé0pa, 1
JIMaroHaiHu, yIibl
[Tnomanb 60KOBOM MOBEPXHOCTU U MOJIHON
53 IIOBEPXHOCTHU IIPSAMOM IPU3MBI, IIJIOIIA b OCHOBAaHUM, 1
TeopeMa 0 GOKOBOM MOBEPXHOCTU IPSIMON MPU3MBI
[Tnomaas OOKOBOI MOBEPXHOCTH U TIOBEPXHOCTH
54 MIPaBUJILHON MUPAMHKJIBI, TEOPEMA O IO OOKOBOM 1
MOBEPXHOCTH YCEUEHHON MMPaAMHU/IBI
55 KonTposbHas pabora no Teme "MHororpanHuku" 1
56 [TonsaTue 06 00BEME 1
S7 O06bEM upamMuIbl 1
58 O0BEM mupamMuIbI 1
59 O0BbEM TUpaMHUIBI 1
60 O0bEM TUpaMHUIBI 1
61 O06BEM npu3Mbl 1
62 O06BEM npu3MbI 1
63 O06BEM npu3MBbI 1
64 KonTtponbHas padora no teme "O0bEMBI 1
MHOT'OIPAaHHUKOB"
65 [ToBTOpenue, 0600IIEHNE cUCTEMAaTU3ALUS 3HAHUH. 1
[TocTpoeHne ceueHmit B MHOTOTpaHHHKE
66 [ToBTOpeHue, 06001IeHNE cucTeMaTH3alks 3HAHUH. 1

Brruncienue paCCTOﬂHHf/'IZ MCXKAY ABYMS TOYKaMHu, OT




67

68

TOYKH OO HpHMOﬁ, OT TOYKH J0 INIOCKOCTHU, MCKIY
CKPCIIUBAOIIMUMUCA ITPAMBIMUA

Wroroas KOHTpoJBbHAS paboTa 1
[ToBTOpeHue, 0600IIEHNE CHCTeMAaTH3alNs 3HAHUH.
BhruuciieHue yrioB: Mexy CKpEeIIHBAFOIIUMUCS

IIPSAMBIMH, MEXKY IPSIMOU U INIOCKOCTBIO, JBYTPAHHBIX
YIJIOB, YITI0B MEXAY IUIOCKOCTIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoabueie  Ipaxrueckue fl[SY‘IeHI/Iﬂ :)Iﬁl?al;osaTeanme
padoThbI padoThI pecypen
1 Cdepa u map: HeHTp, paanyc, IuaMeTp; IIoaib 1
MTOBEPXHOCTHU Chepbl
5 B3aumHoe pacrionoxenne chepsl U TUIOCKOCTH; 1
KacaTrenbHasl INIOCKOCTh K cepe; mIomaas cepbl
3 N3ob6paxenue chepsr, mrapa Ha maockoctd. CedeHus 1
mapa
Hunuaapudeckas moBEpXHOCTb, 00pa3yrolne
4 UWJIMHIPUYECKON TTOBEPXHOCTH, OCh IIHIIMHAPUYECKOM 1
MMOBEPXHOCTHU
Hunuaap: ocHOBaHUS 1 OOKOBasi TOBEPXHOCTD,
5 o0pa3ymolas 1 0ch; MI0MaAb OOKOBOM U OTHOM 1
MMOBEPXHOCTHU
N3o0paxkenue muinHapa Ha TUIOCKOCTH. Pa3BépTKa
6 nunuHapa. CedeHus MMHIpa (TNI0CKOCTHIO, 1
napajuieNbHON WU MepreHANKYIIPHON OcH
WIHH]IPA)
Konnueckas moBepXHOCTh, 00pa3yronue KOHUIECKOu
7 ITOBEPXHOCTH, OCh M BEPIINHA KOHNYECKOU 1
MMOBEPXHOCTH
8 Konyc: ocHOBaHMe U BepinHa, 00pa3yromias U OCh; 1
TJI0TAIh OOKOBOM M MOJTHOM MOBEPXHOCTH
9 Y cedéHHBIN KOHYC: 00pa3yrolue 1 BHICOTA; 1




OCHOBaHHUS U OOKOBas MOBEPXHOCTh

N300pakeHne KoHyca Ha TIOCKocTH. Pa3BépTka
konyca. CeueHust KoHyca (MIOCKOCThIO, MapauieIbHON

10 OCHOBAHUIO, U IIOCKOCTHIO, IPOXOISIICH Yepes3
BEpILUHY)

11 KomOunanums Ten BparieHus: 1 MHOTOIPaHHUKOB

12 MHororpaHHHK, OMTUCaHHBIN 0KoJI0 chepsr; chepa,
BIHCaHHAsl B MHOTOTPAHHUK WJIM B TEJIO BPAIICHUS

13 Ilonsarue 06 00bEMe. OCHOBHEIEC CBOMICTBA 00HEMOB
Tell

14 O0bEM UIMHIpa, KOHYyCa

15 OO0BéM 1rapa u miomaab cepsl
[TonoOHebIe Tena B npoctpancTBe. COOTHOIICHUS

16 MEX1y TUIOIIAIMU TIOBEPXHOCTEH, 00bEMaMu
MOAOOHBIX TEJ

17 KonTtponbHast pabota o Temam "Tena Bpamienus" u
"O0bembl TeN"

18 BekTop Ha MJI0CKOCTH ¥ B MPOCTPAHCTBE

19 CrnosxeHue ¥ BBIYHTaHHE BEKTOPOB

20 YMHOXeEHHE BEKTOpa Ha YHCIIO

21 PasnoxxeHue BekTopa 1o TpéM HEKOMILTaHAPHBIM
BekTopam. [IpaBuiio mapannenenunena

99 Pemenwue 3a1a4, CBSI3aHHBIX C MPUMEHEHHEM TTPABIIT
JENUCTBUN C BEKTOPAMHU
[IpssMoyronbHas cucTeMa KOOPAWHAT B TPOCTPAHCTBE.

23 Koopaunats! Bektopa. [IpocTeiimne 3agaun B

KOOpAMHATax




24 VYron mexay Bektopamu. CKalsipHOE TPOU3BEACHNE 1
BEKTOPOB

25 Brruucrienue yrioB MeXy IpSIMBIMU U TIOCKOCTSIMH 1

26 KoopanHaTHO-BEKTOPHBIM METO/| TP pEeILIEHUH 1
reOMEeTPHUECKUX 3a]a4

97 KonTponbnas padora o teme "BekTopsl u 1
KOOpJIMHATHI B IPOCTpaHCTBE"
[ToBTOpenue, 0000IIeHNE U cUCTeMAaTH3alMs 3HaHU.

28 OcHoBHBIE PUTYPHI, PAKTHI, TEOPEMBI Kypca 1
TUTAHUMETPUH
[ToBTOpenue, 0000IIeHNE U cUCTeMAaTH3alHs 3HaHU.

29 OcHoBHbIe GUTYpBI, PaKThI, TEOPEMBI Kypca 1
IUTAHUMETPUH

30 [ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS 3HAHUH. 1
3a7auu MIIAaHUMETPUU U METOJIbl UX PELICHUs

31 [ToBTOpEeHue, 00001IeHNE U CHUCTEMATH3aUs 3HAHUH. 1
3amaun TUIAaHUMETPHH U METOJIBI UX PEIICHHS
IToBTOpenue, 0000IIEHNE U CUCTEMATH3AIMsI 3HAHU .

32 OcHoBHbIE QUTYpHI, PaKThl, TEOPEMBI Kypca 1
CTEPEOMETPUH

33 HtoroBast KOHTpoOJbHASA paboTa

34 [ToBTOpenue, 0600IIEHNE U CUCTEMATU3AIIMS 3HAHUM

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka: anredpa v Hadajga MaTEMaTUYECKOTO aHaIN3a, TEOMETPHSL.
I'eometpus, 10-11 knaccel/ Atanacsin JI.C., byry3zos B.®., Kanomues C.b. u
npyrue, AkunonepHoe oomectBo «M3natenbctBo «IIpocBenienue»

» MaTtemaTuka: anrebpa 1 Hayaiaa MaTeMaTHUYEeCKOTO aHaJIN3a, TeOMETPHSL.
Anrebpa u Hauajga MaTeMaTH4YeCKOro aHanusa, 11 kimacc/ Mypasun I'.K.,
Mypasuna O.B., O011ecTBO ¢ OrpaHU4€HHON OTBETCTBEHHOCTHIO «[[PODAY;
Axunonepnoe o6mectso «M3narensctBo «lIpocsemienne»
METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA
https://prosv.ru/_data/assistance/866/toc_13-0129-05.pdf

https://school10balakhna.ru/wp-content/uploads/2023/09/T eomeTpus-10-11-
yrayoun.pdf

VYyebHOoe mocoOue npeHa3HaueHO JJIsl YUUTENEH, MPEnoIatoluX FeOMETPHUIO
B 10—11 xmaccax no yue6Huky aBropoB JI. C. Atanacsina, B. @. byry3osa, C.
b. Kagomuena, JI. C. Kuceneoii, . I'. ITo3Hska
HOUPPOBBIE OBPAZOBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
MHTEPHET
resh.edu.ru

sdamgia.ru



