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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yude6HOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotaHa Ha ocHOBe DemepaibHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBIIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nmporpaMMbl 00ecrieYMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSMU,
COCTABJISIIOIIIMMU OCHOBY JUII CaMOPa3BUTHSI W HEMPEPHIBHOTO O0Opa3oBaHMUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TI03HABATEIHHOTO Pa3BUTHS
JUYHOCTU 00yYarOIInuXcsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTO Kypca TE€OMETpHUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OOYyCIIOBJIEHA MPAKTUYECKOH 3HAYUMOCTHIO METAlpPEIMETHBIX W
MIPEAMETHBIX PE3YJIbTAaTOB OOYYCHHsS] T€OMETPUU B HAIPABICHUU JUYHOCTHOTO
pa3BuTHs oOyuaromuxcs, ¢GopMUpoBaHUs (YHKIIMOHAJILHON MaTeMaTH4eCKOou
IPaMOTHOCTH, U3YUYCHUS IPYTUX y4eOHBIX AUCHUILIUH. PazBuTre y oOydaronmxcs
MIPaBUJIBHBIX TPEACTABICHUA O CYIIHOCTH W TPOUCXOKIECHUU TCOMETPHUUYCCKUX
a0CTpaKIuii, COOTHONIICHUH PEATBHOTO M HWIACATBHOTO, XapaKTepe OTPaKCHHS
MAaTEMATUYECKOW HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPUHU B CUCTEME HAYK M POJIU MATEMAaTHUECKOTO0 MOJICTUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYIHOTO MUPOBO33PECHUS
yYalIuXCs, a TaKKe KauyeCTB MBIIUICHUSA, HEOOXOMMMBIX ISl aJamnTalid B
COBPEMEHHOM OOIIIECTBE.

['eoMeTpust siBAsieTCs OAHUM W3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JTUCITUTIINH €CTECTBEHHO-HAYYHOM HAIMPaBIECHHOCTH, TaK U TYMaHUTapPHOU.

Jlornyeckoe MeIIUIeHHe, (HOPMUPYEMOE TPH HM3YYCHHH OOyYarOIIMMHUCS
MOHATUHHBIX OCHOB T€OMETPHH M IIOCTPOCHUH LETIOYKH JJOTHICCKUX YTBEPIKICHUN
B XOJI¢ pCIICHUS TEOMETPUYECKUX 3a7ad, YMEHHE BBIJBUTATh M OIPOBEpPraTh
TUIOTE3bl HETIOCPEACTBEHHO HCIIOIB3YIOTCS TPU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO IIMKJIA, B YaCTHOCTH U3 Kypca (DU3UKH.

YMeHHe OpUEHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTsIX AESITeThbHOCTH denoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIUaibHOro OBbITHS, (opMa
OTpaXEHUSI OKPY)KAIOIIETO MHUPA, YCIOBHUE YCHENIHOTO TO3HAHUS W AKTHUBHOTO
npeoOpa3oBaHus  JeHCTBUTEILHOCTH. OmnepupoBaHWE  MPOCTPAHCTBEHHBIMHU



oOpazamMu OOBEIUHSET pa3Hble BUIbl YYEOHOW U TPYIAOBOM J1€ATEIHHOCTH,
SBIISICTCS OAHUM M3 MPO(PECCHOHATBHO BAXKHBIX KadeCTB, MOITOMY aKTyalbHa
3amada (opmMupoBaHHS y OOyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOpa3HOTO MBIIUIEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAIIPaBJICHUSIM.

[lenp ocBoeHus mporpaMMmbl yueOHOro kypca «l'eomeTpus» Ha 6a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTenbHOe U OOILIEKYJIbTYpHOE pa3BHUTHE
oOydarommxcss  4yepe3  oOecredeHHe  BO3MOXKHOCTH  MPUOOpETeHUss |
UCIIOJIb30BAHUSI CUCTEMAaTUYECKHX TIE€OMETPUYECKUX 3HaHUM U JCHCTBUH,
crenupUYHBIX T€OMETPUH, BO3MOKHOCTH YCIEIIHOTO MPOJO0KEHHSI 00pa30oBaHus
0 CTICIUATBHOCTSIM, HE CBA3AHHBIM C MPUKIIAJIHBIM HCIOIH30BAaHUEM T€OMETPHH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE NIpeaHA3HA4YeHA IS
oOyJarolmxcs CpeHeN LIKOJIbI, HE UCIBITHIBABIIMX 3HAYUTENbHBIX 3aTPYIHEHUM
Ha YpOBHE OCHOBHOI'O 0011ero oopazoBanus. Takum oOpa3zoM, oOydaromyecs Ha
0a30BOM YpOBHE JOJKHBI OCBOHWTH OOIIME MAaTeMaTHYECKHE YMEHHS, CBS3aHHBIC
CO CcHenupuKOl TreoMeTpuH W HEOOXOAMMBIE [JIsi JKU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTH M3YYHTh T€OMETPHUIO OoJjee
ri1y0O0OKo, €Clii B JallbHEHIIEM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUYECKHX
3HAHUSAX B IPOPECCUOHATBHOMN AEATEIbHOCTH.

JlocTH)KeHHE LEeTM OCBOEGHMS MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHe B 10—11 knaccax SBISIFOTCS:

e (opMHpOBaHHE MpPEJICTAaBICHUS O TEOMETPUM KaK YacTd MHPOBOU

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIIM MHPOM,;

e (opMupoBaHHE MPEACTaBICHUS O MHOTOTPAHHHMKAX M TelaxX BpalleHUs
KaK O BOKHEHIINX MaTEeMAaTHYECKUX MOJENX, TO3BOJISIONINX OMUCHIBATDH
Y U3y4yaTh pa3Hble SBJICHUS OKPY>KAIOLIEro MUPA;

e (opMHpOBaHME YMEHMsI pacllo3HaBaTb Ha uYepTeXax, MOJENISIX MU B
pealbHOM MHpE MHOTOTPAHHUKH U TeJIa BPAIICHHUS;

e OBJIAJICHUE METOJAMHU PEIIEHHUsS 3a/a4 Ha MOCTPOCHHs Ha M300paKeHHIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMHUpOBaHME YMEHHUS ONEPUPOBATb OCHOBHBIMU TOHSATHSIMH O
MHOTOTpaHHHMKAX U TeJlaX BPaLICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJEHUE  QJITOPUTMAMH  PCEIICHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXKHBIE  JIOKA3aTeIbHBIC
pacCcykJIeHHsS B XOJI€ PEUICHHs] CTEPEOMETPUYECKUX 3aJad U 3a4ad C
IPAKTHUECKUM COJIEPKAHUEM;



e pa3BuTHE MHTEJIEKTYaJIbHbIX 51 TBOPYECKUX CIOCOOHOCTEH
oOy4aromuxcs, IMO3HABATEIbHOM  AKTUBHOCTH,  HCCJEIOBATEIbCKIX
YMEHUH, KpUTUIHOCTH MBIIICHHUS;

e (opmupoBanue GyHKIHOHATBHON IrPaMOTHOCTH, pPEIEBAHTHOM
F€OMETPUU: YMEHHE pPAaCcloO3HaBaTh IMPOSIBICHUS TIE€OMETPUUYECKHUX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX IKU3HEHHBIX
CUTYallHsIX M MPU W3YYEHUU JIPYTUX YYEOHBIX NPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMynupoBaTh HX Ha A3bIKE
T€OMETPUM U CO3JABATh TEOMETPUUECKUE MOAENH, TPUMEHSITh OCBOCHHBIM
F€OMETPUYECKHUM amnmapar [Jsl PElEHUs NPaKTHUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATH ITOJTYyYECHHBIEC PE3YJIbTATHI.

OTnMYUTENHEHON OCOOEHHOCTHIO MPOrpaMMbl SBIISIETCS BKIIOYEHUE B KypC
CTEPEOMETPUM B HAdaJle €ro H3y4dyeHWs 3a]ad, peEIIaeMbIX Ha YPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONpeNeIEHHBIM 00pa3oM OpraHi30BaHHasi paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIEHUSA, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHEUIIIEMY U3YyUYECHUIO NPEIMETA.

[Tpenmnourenue oTAAETCA HAMISIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOECH OCHOBE YYyBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKON JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
y4aluxcsi B Kypce€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIeHUsA 3aJad Ha
CO3/JaHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  33Jady Ha  ONEPUPOBAHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, @ ONEpUpOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHUS OT
HAarJIsAHOCTH, MBICJIIEHHOTO U3MEHEHHUSI €T0 UCXOTHOTO COJICPKAHHUS.

OcHOBHBIE coaepkaTelibHble JTMHUU Kypca «l'eomerpum» B 10—11 kmaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTIOTHUECKUX YMEHUMN
pacrpenensercas He TOJBKO II0 COAEP/KATENBbHBIM JIMHUSAM, HO W IO TojaMm
oOy4eHHUs Ha YPOBHE CpeIHEro 00IIero oopa3zoBaHusl.

Copepxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPe3yJibTaTaMm
OCBOEHHUSl paboueil mporpamMmbl, pacHpeleN€HHbBIM 10 TrojaM OO0y4YeHwUs,
CTPYKTYPUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHHE TI'E€OMETPUUECKUMHU
MOHATHUSIMU Y HABBIKAMM OCYILECTBIISIIOCH MOCIIEIOBATENBHO U MOCTYIATENBHO, C
COOJII0/IEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUUYECKHX MPEACTaBICHUNH OOYy4YaroUIMXcs, paclIupss M
yriay6usist e€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha u3yuenue reomerpun oTBoauTCs 2 yaca B Heaenro B 10 knacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba rojga ooydenus - 102 yueOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHA  CTepeoMeTpud. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUHU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
napajuielbHble W CKpelBaromuecs mnpsMele. [lapamienbHOCTs NPSAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPSAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABICHHBIMU CTOPOHAMH; yroJd MEXJIy MNpsIMbIMH B HPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: napaiyieIbHbIC TJTIOCKOCTH; CBOMCTBA
napajienbHbIX IUiockocTel. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesenune; IoCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: NMEPNEHIUKYJIISIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbIE MapauleibHble W NEPHEHAUKYJSPHbIE K IJIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOK
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMON U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JBYTPaHHOIO  yrJa.
[lepneHAUKyIISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU IO INIOCKOCTH, PACCTOSIHUAE
OT  TOpsIMOM 0  IUIOCKOCTH,  NOPOEKIUs  (QUrypsl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  TUJIOCKOCTEW: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IocKocTer. TeopeMa 0 TpEX MepIeHINKYIIApax.

MHoOrorpaHHuKH

[loHsiTHE MHOTOIPaHHUKA, OCHOBHBIE 3JIEMEHTBl MHOTOI'PAaHHUKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yronapHas
NpU3Ma; TPaHU U OCHOBAHUS NMPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cBorcra. llupamupa: n-yronpHas nupamujaa, rpaHd U
OCHOBAaHME MUPAMU/JIbI; OOKOBAs M MOJIHAS MOBEPXHOCTh MUPAMU/IbL; PABUIIbHAS U
yceu€HHas MNHupaMyja. OJIeMEHThl TOpu3Mbl M nupamuabl. lIpaBusbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3Ma U
NMpaBWIbHAs MUpPaMUJIa; NPABUIbHAS TPEYrojibHasE MNHUpaMuAa M TPaBUIbHBIN
teTpadap; KkyO. IlpencraBienne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadIp u ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CummeTpus B MPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPHUM B MNHpaMUAaxX, Mapajuiesenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Brruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM MOBEPXHOCTHM U TOBEPXHOCTU NPABWIBHOW MNUPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

HunmuHapuyeckas TIOBEPXHOCTB, oOpazyrorniue HWIMHAPUYIECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[UmuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zywolias M OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOM MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHME U BeplIMHA, 00pa3yrolias
U OCb, IUIOMaJb OOKOBOM U TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
I01aab Chephl.

N300pakeHne Ten BpallleHHs Ha TIIOCKOCTH. Pa3BépTka IMIIMHApA U KOHYCA.

KoMOuHanuu Tenm BpamieHHuss YW MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WJIH TEJO
BpallEHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
NPsIMOYTOJIBHOTO TMapajulenienunena v ciaeactBuss u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u miomaab chepsl.

[Togo6ueie Tena B mpoctpaHcTBe. COOTHOIIECHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJI.

Ceuenus mwiMHApa (MapaJUyiebHO M TEPHEHIUKYJISIPHO OCH), CEUCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha miockoctu U B mpocTpaHcTBe. Cl10KeHNEe U BEIYMTAaHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHne BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IIPUMEHCHUEM TMpaBUJ JEUCTBUUA C BekTopamu. IlIpsAmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaumnater BekTopa. Ilpocreimme 3amaun B
KOOpJMHATax. YTroa Mexay BekTopaMu. CKaJasipHOE MNPOU3BEIEHHUE BEKTOPOB.
Brruncnenne yriioB Mex1y MpsIMBIMH M IUIOCKOCTAMU. Koop/IMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1ay.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yIOTC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMK 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUWCKOrO OOIIECTBa, MPEACTABICHUEM O
MaTEMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHU B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBAXKECHUS K
IIPOLJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, chepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHHUEM JyXOBHBIX LIEHHOCTEN POCCUICKOTO Hapoaa,
c(OPMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMSI, OSTHUYECKOTO  MOBEACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OYyAYIIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOUYAsl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMYHUBOCTBIO K MATEMAaTUUYECKUM aCIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

PDuznyeckoe BOCIIUTAHKE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 3J0pOBOro M 0€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBbBIO (3710pOBOE€ MUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTJbIXa, peryJisapHas busnueckas AKTUBHOCTb); bu3nuecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUAX CIIOPTUBHO-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
Oynymeir mnpodeccnrn W peamu3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caMO00Opa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YUYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHYECKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHUC MPUPOIHON W COIMATbHOM
Cpembl, OCO3HaHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX  MpodIieM;
OpHCHTAIlC Ha NMPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS pEIICHHs 33jad B
00JIACTH  OKPYI)KAaIOIIeH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OIICHKH HX
BO3MOYKHBIX MTOCJICJACTBUH JIJIsl OKPYKAIOIIEH CPE/IbI.

IleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHAMAaHHEM
MaTeMaTHYECKOH HayKH Kak c(epbl UYeTOBEYECKOW MeATEIBbHOCTH, JTaloB €&
pa3BUTUSA W 3HAYMMOCTH JUJIS Pa3BUTHs [MBHJIW3ALMHN; OBJIAJICHUEM SI3IKOM
MaTEeMaTHKd M MaTeMaTHYCCKON KyJbTYpOW KaK CpEICTBOM IIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIICCTBIIATH IPOSKTHYIO M HCCIICIOBATCILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4EOHOro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusaMu, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OeUCEUIMU.

1)  Vnueepcanvuvlie  nosnasamenvuwvle  Oeiicmeus, — obecneuusaom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 0OYUaArOWuUxXcs (0ceoeHue
Memo008  NO3HAHUA ~ OKpYJICaArwe2o  Mupa;  npumMeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aAefcTBu:

e BBIABIITh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATHH, OTHOIICHUH MEXAYy MOHATUIMH; (OPMYIUPOBATH
OTIpEJICICHUs] ~ TOHSATUMN; YCTAHABIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YaCTHHIC W OOIIHE;
YCIIOBHBIE;



e BBUBISITH  MAaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBOpeursi B (paKTaxX, HAHHBIX, HAONIOJACHUSIX W YTBEPXKICHHSIX;
npemjiaraTb ~ KPpUTEPUM UL BBISBICHHMS ~ 3aKOHOMEPHOCTEM |
MIPOTUBOPEUHH;

e JleJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOATEIIEHO J0Ka3aTeIbCTBA MaTeMaTUYECKHUX
YTBEPKJICHUM (MPsSMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
NPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBOJIbBL;

e BBIOMpaTh CHOCOO pemeHuss y4eOHOM 3aJaud (CpaBHHUBATh HECKOJBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh HaubojJee MNOAXOAAIUMNA C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue 1eHCTBUA:

e HCIIOJb30BATh BONPOCHI KaK MCCJIENOBATEIBCKHI MHCTPYMEHT MO3HAHUS;
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTHBOPEUYUE, MpoOIemMy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (opMupoBaTh  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

e IPOBOJHUTH CaMOCTOATEIIBHO CIUTAHUPOBAaHHBIN AKCIEPUMEHT,
UCCJIEIOBAHNE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTUYECKOTO
O0OBEKTa, SABJIECHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENIBHO (hOPMYIUPOBATH OOOOIICHHS U BBHIBOJBI IO PE3YJIbTATaM
IPOBEAEHHOIO HAOMIOIEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIEHUIA;

e TMPOTHO3UPOBATH BO3MOXHOE PAa3BUTHE IPOLIECCA, @ TAKXKE BbIIBUTATh
IPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanueii:

e BBIABIATH AchUIMTH MHGOPMALIUM, NAHHBIX, HEOOXOIUMBIX JIJIi OTBETa
Ha BONIPOC U AJIA PELICHUS 3a]1a4H;

e BbIOMpaTh HH(OpPMALMIO U3  HMCTOYHUKOB  PA3jIMYHBIX  THUIIOB,
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAIUIO
pPa3TUYHBIX BUIOB B (POPM MIPEICTABIICHNUS,

e CTPYKTYpUpPOBaTh MHPOPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaJIEKHOCTh uH(popMauu 1o CaMOCTOATEIIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  Vuusepcanvnvie Kommynukamueuwlie Oeiicmeus, obecneuusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.



Oo0menue:

BOCIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU U LIEJIIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOUYKY 3pPEHMsI B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO
XOJy pellIeHus 3a7jaui, KOMMEHTHUPOBATh ITOIY4YEHHbIN pe3ybTarT;

B X07ie 00CYKJeHH 3a]1aBaTh BOIIPOCHI IO CYILIECTBY OOCYX/1aeMOW TEMBI,
po0JieMbl, perraeMoi 3a/1a4uu, BbICKa3bIBaTh UI€U, HAIICJICHHbBIC Ha TIOUCK
pELICHUS; COMOCTAaBIATh CBOM CYXKIEHUS C CYXICHUSMHU JPYTUX
YYaCTHUKOB JHajiora, oOHapyXKMBaTh pa3jM4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOM popme popMyIMpoBaTh pa3HOIJIACUs, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaThl  PEIICHHs  3aJayd,  JKCIIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C yU4ETOM 3a/1a4 MPE3eHTAUU U 0OCOOEHHOCTEN ay TUTOPHUH.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM  H
WHIUBUYyAJIbHOM paOOThI PY PEIICHUH YYEOHBIX 3a]1a4; IPUHUMATh 1IEJIb
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThl, pacrpenensaTh BUAbI padOT, JOrOBapUBATHCS, 00CYKIATh MPOLIECC
U pe3ynbTat paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IPYNIOBBIX (hopmax paboThI (00CYkIeHNs, 0OMEH MHEHUH,
«MO3TOBbIE€ IITYPMbD» W HHBIE); BBINOJIHATH CBOIO 4YacTh pPaOOThl U
KOOpJIMHUPOBaTh CBOM JEWCTBHS C JPYTMMH UIEHAMHU KOMAaH/[BI,
OLICHMBATh Kauye€CTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeiicmesus, obecneuusarom

GopmuposaHnue cmMviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTU.
Camoopranusamnus:

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

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM  II03HABATEJIILHOM peduiekcun KakK OCO3HaHUs
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJETh CIOCOOAMU  CaMOTNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3ysibTaTa pelieHus MaTeMaTHYECKOM 3aauu;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4i, BHOCUTb KOPPEKTHBBI B [IESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEed U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI TOCTHKECHUS WIM HENOCTHIKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HAXOAWUTh OMUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KITACC

OmneprpoBaTh MOHATHIMH: TOUKA, IPsIMas, INTOCKOCTb.

[IpuMeHsATh aKCUOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a]1ay.

OmneprpoBaTh MOHATUSAMU: MAPAIIICIBHOCTh M MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccugpumnmpoBaTe B3aUMHOE pAaCIIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHAMH: JIBYTPAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yIiia; JMHEWHBIN Yrojl ABYTPAHHOTO YIJa; TrpaaycHas mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHSATUSMU: MHOTOIPAHHMK, BBIMYKIBIA ¥ HEBBITYKJIIBIMI
MHOTOTPaHHUK, 3JIEMEHThl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHa; TMPU3MA,
IPSIMOYTOJIBHBIN MapaJljIeNIeuIe], Kyo0).

KnaccudpummpoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JJIA
Kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKHU; TMPABUIIbHBIE
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaljiesIeuneabl).

OmneprpoBaTh MOHITHSIMH: CEKYIIasl INTOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHLMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOB3YSl METOJ, CJIEIOB.

CTpouTh ceyeHMs] MHOTOIPAHHMKOB METOJOM  CJIEIOB, BBINOJHATh
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Permats 3a1aun Ha HaxXOXKIACHUE TEOMETPUIECCKUX BEIMYUH MO 00pas3iaM Win
aITOpUTMaM, TPUMEHSST W3BECTHBIC AaHAJUTHUYECKHE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBIYMCIECHUE PACCTOSIHUNA MEXIY ABYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TPSIMBIMHU.

Permarp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC AaHAJIUTHUYECKHE METONbI TMPHU PEIICHUH
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJady Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEIMBAIOIIMMUCS TPSIMBIMU, MEXIYy TMPSAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMU, IBYTPAaHHBIX YTJIOB.



Boeruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
nupaMuja) C© TpUMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSAMHM: CHMMETpPUS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, MpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HHGOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumensaTh reomeTpuueckue (HaKTbl I PEUICHUS] CTEPEOMETPUUYECKUX
3a/1a4, MPEANOJIAraroIuX HECKOJIBKO IAroB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPECOMETPUUECKUX 3a1a4.

[IpuBOIUTE NpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEM B MPUPOAE U
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTYy4YEHHBIE 3HAHWS HA IPAKTHUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE TIOHATHUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCKd C(HOPMYIHPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATh pPEAJbHBIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOpeEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KIIACC

OmnepupoBaTh MOHATHUSAMHU: LWIMHJpPHUUYECKas IOBEPXHOCThb, OO0pa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3yrolue KOHHYECKOH OBEPXHOCTH, KOHYC; c(pepruyeckas moBEpXHOCTb.

Pacno3naBath Tena BpanieHus (HUIUHIP, KOHYC, cdepa u 1map).

OOBICHATH CIOCOOBI MOTYYEHUS TE BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate  00bEMBI M IUIOUIAAM  TOBEPXHOCTEM  Ted  BpalleHHUs,
re€OMETPUUYECKUX TEJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATUSMHU: MHOTOTPAaHHUK, BIHCAHHBIK B chepy #
ONMCAaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WIH TEJO
BpAIllCHUS.

BbI4ucasTe COOTHOUIEHUS] MEXIY IJIOIIAASIMH MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BuJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHHS TeJI BpaIllCHUSI.

W3BnekaTh, HHTEPNPETHPOBATH U IPeoOpa3oBbIBaTH HH(POpMAIMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh NOHATUEM BEKTOP B MPOCTPAHCTBE.

BbINONHATE JIEUCTBUSL CIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOEHHUS BEKTOpa Ha YUCJI0, O0BSICHITh, KAKHMU CBOMCTBAMH OHU 00J1a/1at0T.

[IpuMeHSTh paBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUSMU: I€KAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPJAWHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOPaMH, CKAJIIIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIC
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPaMH, CKAISIPHOE TMPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3ajaBaTh IJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIMHAT.

[IpumensaTy TeoMeTpuueckue GakThl ISl PELICHUS] CTEPEOMETPUUYECKHUX
3a7a4, MPEANOJIAraroluX HECKOIBKO IIArOB PEMIECHHUS], €CJIM YCIOBHUS NPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemats mpocTedime reoMeTpUYeCKUe 3aJla4d Ha IMPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOTO METO/A.

Pemate 3amaym Ha J0Ka3aTeILCTBO MATEMATHUECKMX OTHOIIEHUM W
HaX0XJICHUE TeOMETPUUYECKUX BEJIUYUH M0 00pa3liaM WU allrOpUuTMaM, NPUMEHSIs
W3BECTHBIE METObI ITPH PEIIEHUHU CTAHAAPTHBIX MATEMATHUYECKHUX 3a/1a4.

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

[IpuBOAMTE NpHUMEPHI MATEMATUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMEHATH MOJIyYEHHBIC 3HAHHUS HA MPAKTUKE: AHAUIM3UPOBATH pEajbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAaHHON TMPOOJIeMBbl, MOJEIUPOBATh PpEaAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBaTh TOCTPOCHHBIE MOJICIH C
HCITOJIb30BaHUEM IeOMETPHUUYSCKUX MOHATHH U TeOpeM, alapara ajareopsl; pemarTh
MPAKTUYECKUE 33/1a4H, CBA3aHHBIC C HAXO0XKICHUEM T€OMETPUUCCKUX BEIIMYUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
Konrpoabubie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 BBenenue B ctepeoMeTpuio 10
) IIpsimble ¥ TIOCKOCTH B ITPOCTPAHCTBE. 2 |
[TapannenbHOCTb NPSAMBIX U IJIOCKOCTEN
3 [lepneHIUKYIAPHOCTD MPSMBIX U 12
IJIOCKOCTEMN
4 VYTIubl MeXAy MPSAMBIMHU U IUIOCKOCTSMH 10 1
5 MHororpanHuku 11 1
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1
7 IToBTOpEHME: CEUEHMUS, PACCTOSHUS U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE

HaumeHnoBaHue pa3aesioB U TeM nupposbie
Ne n/m P Konrposbubie IIpakTHyeckue (uubp )

NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE

padoThI padoThI
pecypcsl

Tena BpameHus 12

OO6bEMBI TEN 5 1

BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1

[ToBTOpeHME, 0000IIECHNE, 7 |

cucTeMaTu3auus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne

wn Tema ypoka

OcCHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,
npsimMasi, MI0CKOCTh, MPOCTPAHCTBO.
[TpaBuia n3006pakeHust Ha PUCYHKaX:
M300paxKeHus MII0CKOCTEH, MapaiebHbIX
IPSIMBIX (OTPE3KOB), CEPEMHBI OTPE3Ka

IlonsTus: MepeceKarommrecs 1mI10CKOCTH,
nepecekarommecs npsamas 1 rmiIoCKOCTb

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

IlonsTus: NnepeceKaromumecs mI0CKOCTH,
nepecekarommecs npsamas 1 rmiIoCKOCTb

3HaKOMCTBO C MHOT'OrpaHHUKAMH,
I/I306pa)KeHI/IC MHOT'OT'PpAaHHUKOB Ha
PUCYHKaX, Ha MPOCKIHUOHHBIX YCPTCIKAX

HauaneHbie cBeeHUS O Ky6e " MupaMuzic,

ux pa3BeépTku U Mozenu. CedeHus
MHOT'OI'PaHHHUKOB

HavanpHbIe cBeneHns 0 KyOe U mupamusie,
UX pa3BEPTKU U Mojienn. CedeHus
MHOTOTPaHHUKOB

[MTousTHEe 00 aKCHOMATHUYECKOM
MOCTPOEHUU CTEPEOMETPUN: AKCHOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX




IToHsTHE 00 AKCHOMATHYECKOM

8 IIOCTPOEHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUSI U3 HUX
[TonsATHE 006 aKCHOMATHYECKOM

9 IIOCTPOCHHUHU CTEPEOMETPUU: AaKCUOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
[Tonarue 06 akCHOMAaTUYECKOM

10 IIOCTPOCHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUSI U3 HUX
B3anMHOE pacnosiokeHue NpsIMbIX B

1 IIPOCTPAHCTBE: NIEpPECEKAIOIIHECS,
napajuleJbHbIE U CKPEIIHUBAIOIINECS
psiMble
[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B

12 IIPOCTPAHCTBE: NapaulebHbIE MIPSIMbIE B
MPOCTPAHCTBE; MAPAIIETBHOCTD TPEX
MPSIMBIX
[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B

13 npoctpanctse: [lapamiensHoCcTh npsAMoii 1
MJIOCKOCTH

14 VYTIIBI ¢ COHANpPaBIECHHBIMU CTOPOHAMU

15 Yros Mexay NpsIMBIMHU B ITIPOCTPAHCTBE

16 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

17 [TapaeabHOCTB TUIOCKOCTEN:
napauleIbHbIE III0OCKOCTU

18 CBolicTBa napauiebHBIX MIIOCKOCTEN

19 [Ipocreiimme mpocTpaHCTBEHHBIE (PUTYPHI

Ha TUIOCKOCTH: TETPadp, KyO,




napaaaClICIInIIC]

20 [TocTpoenue ceuenuii

21 [Toctpoenue ceuenuit
Kontponbnas padora mo teme "[Ipsmbie u

22 MJIOCKOCTH B TPOCTPAHCTBE.
[TapanienbHOCTh NPAMBIX U IUIOCKOCTEMR"
[IeprieHIUKYIAPHOCTH NPAMOU U

23 IUIOCKOCTH: MEPIEHAUKYIISIPHBIE NPSMBIE B
IIPOCTPAHCTBE

24 [IpsimMble napayenbHble U
NEePIEeHIUKYIISPHBIE K IIIOCKOCTH

)5 [Tpsimble napamienbHble U
NEPIEHIUKYIISIPHBIE K IIIIOCKOCTH

26 [Ipu3Hak nepneHauKyJISpHOCTH IPSIMOU U
IUIOCKOCTH

7 [Ipu3Hak nepneHauKyJIApHOCTH IPSIMOU U
IIJIOCKOCTH

73 TeopeMa 0 IpsIMO¥ NEPIIEHAUKYISAPHOU
IUIOCKOCTH

29 Teopema o0 psIMOM NTEPIIEHANKYISIPHON
MIJIOCKOCTH

30 Teopema o0 psIMOM NEPIIEHAUKYISPHON
MIJIOCKOCTH
[lepneniuKynsIip ¥ HAKJIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 MIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IIJIOCKOCTH

3 [IepieHIUKYIIAp M HAKIOHHBIE: PACCTOSTHUE

OT TOYKHU OO IIIOCKOCTHU, paACCTOAHHUEC OT




HpHMOfI J0 IIIIOCKOCTH

[lepnienquKymsip U HAKJIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IUNIOCKOCTH
[lepneniuKynsip ¥ HAKJIOHHBIE: PAaCCTOSIHUE

34 OT TOYKH JI0 INIOCKOCTH, PACCTOSTHUE OT
IIPSAMOM 10 IIJIOCKOCTH

35 VYrbl B IPOCTPAHCTBE: YIOJl MEXAY
IIPSIMOM M TNIOCKOCTBIO

36 JIByrpaHHbIN yroii, TMHEHHBIN yroi
JBYTPaHHOIO yria

37 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JBYTPaHHOIO yria
[TepnieHAUKYJIAPHOCTD MIIOCKOCTEM:

38 MPU3HAK NEPIEHIUKYIIPHOCTH ABYX
IIJIOCKOCTEMN
[TeprieHAUKYJIAPHOCTD MIOCKOCTEM:

39 IIPU3HAK NEPIEHIUKYIIPHOCTH ABYX
IIJIOCKOCTEMN
[lepneHIMKYISIPHOCTD MJIOCKOCTEN:

40 IPU3HAK NEPIEHIUKYIIPHOCTH ABYX
IIJIOCKOCTEMN

41 Teopema o TpEX nepneHaUKyIApax

42 TeopeMa 0 TpEX nmepneHAUKYIApax

43 Teopema o TpEX nepneHaUKyIApax
KonTtponbHas pabora o Temam

44 "I[lepieHANKYIAPHOCTD MPSIMBIX U

mIockocTe" U "Y bl MEXAy NPSAMBIMU U




45

IUIOCKOCTIMHA"

[TonaTue MHOTOTrpaHHUKA, OCHOBHBIE
3JIEeMEHThl MHOTOT'PaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKU; Pa3BEPTKA
MHOTOTpaHHHKA

46

[Ipu3ma: n-yronpHas npu3Ma; rpaHu 1
OCHOBAHUS IIPU3MBI; IIPsIMasi U HAKJIOHHAs
pU3Mbl; OOKOBas U MOJIHAS IOBEPXHOCTh
IIPU3MBI

47

48

49

50

51

[Tapamienenunen, TpsIMOYTrOJIbHBIN
napajuIeIIeIUIIEe U €r0 CBOWCTBA
[Tupamuia: n-yroypHas nupamMuzia, rpaHy u
OCHOBaHUE MUpPaMU/JIbl; OOKOBasl U MOJIHAS
ITOBEPXHOCTh NMUPAMU/IbI; IPABWIIBHAS U
yCeuY€HHas nupaMuIa

[TpaBuIIbHBIE MHOTOTPAHHUKH: TTOHSITHE
MPABUJILHOTO MHOTOTPAHHUKA; MPaBUIIbHAS
npmMa n HpaBI/IJ'II)HaSI HI/IpaMI/II[a;
HpaBI/IJ'II)HaSI Tpeyroanaﬂ HI/IpaMI/II[a n
MIPaBUJIBLHBIN TETpadap; KyO
[IpencraBnenue o MpaBUIBHBIX
MHOTOTPaHHHUKAX: OKTadIp, TOACKadIp U
UKOCadIp.

CI/IMMeTpI/IH B IIPOCTPAHCTBC: CUMMCTPUSA
OTHOCHUTCIIBHO TOYKH, HpﬂMOfI, TIIIOCKOCTH.
OJIEMEHTHI CUMMCTpPUH B IIUpaMUiax,
napaiejicnmIcaax, nmpaBUJIbHbIX
MHOI'OI'paHHHUKAaXx




Brrancnenue 351eMeHTOB MHOI'OI'paHHUKOB:

52 pé6pa, TuaroHanu, yribl !
[Tnomaas 60KOBOM MOBEPXHOCTH M IOJTHOM
53 MOBEPXHOCTU NPSIMON MPU3MBI, TIOIIAH |
OCHOBaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTHU MPSIMON TIPU3MBI
[Tnomans 60KOBO MOBEPXHOCTH U
54 MOBEPXHOCTH MPABHILHOM MUPaAMUJIBI, |
TeopeMa O IUIoaau OOKOBOM MOBEPXHOCTH
yCeuEHHOM MUpaMHIbI
55 KonTtponpsHast pabora o Teme |
"MHororpanHukm"
56 [Tonsarue 06 06vEMeE 1
57 O0BEM TUpaMuIbI 1
58 O0bEM upamMu/Ibl 1
59 O0BEM TUpaMuIbI 1
60 O0bEM upamMuIbl 1
61 O0BEM TPU3MBI 1
62 O06BEM IPU3MBI 1
63 O0BEM TPU3MBI 1
64 KonTponbhas pabota no reme "OObEMBI 1
MHOT'OIPAaHHUKOB"
[ToBTOpeHue, 06001IEHNE CHCTEeMAaTHU3AIIUS
65 3HaHuil. [locTtpoeHue ceuennii B 1
MHOTOTpaHHHKE
[ToBTOpenue, 0600IIEHNE cUCTEMAaTH3ALUS
66 3HaHWUN. BprunciaeHne pacCcTosHUN: MEXIy 1

ABYMS TOYKaMH, OT TOYKHU OO HpSIMOfI, oT




TOYKH O0 IIJIOCKOCTH, MEXKIAY
CKPCIIUBAOIIMUMUCA ITPAMBIMU

67 HroroBast koHTpoIbHAs paboTa

[ToBTOpenue, 0600IIEHNE CUCTEMATH3ALUS
3HaHUU. BBIYKCIIEHHE YTIIOB: MEXKIY

68 CKPEIINBAIOIIUMHUCS IIPSIMBIMU, MEKITY
IPSMOM U TIOCKOCTBIO, IBYTPaHHBIX
YTJIOB, YTJIOB MEXKAY IJIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbBIE
uudposeie
o0pa3oBaTe/bHbIE

pecypchl

Cdepa u map: ueHTp, paanyc, Tuamerp;
IUTOIA/b IOBEPXHOCTH CEphI

B3aunmMHoe pacrionoxxeHue chepbl u
TJIOCKOCTH; KacaTellbHas TUIOCKOCTh K
cdepe; momans ceps
N3o0paxkenue cdepsl, mapa Ha
wiockoctu. CeueHus mapa

].II/IJII/IH}IPI/I‘-ICCK&)I IMOBEPXHOCTD,
o0pa3yrolne UIMHIPHIECKOM
MOBEPXHOCTH, OCh IIWJIHHIPUICCKOMH
MMOBEPXHOCTH

Hunuuap: ocHOBaHMS 1 OOKOBas
MMOBEPXHOCTh, 00pa3yroiias u oCh;
[UIOIAas OOKOBOM M MOJIHOM
MMOBEPXHOCTHU

N300paskeHne MUIMHAPA Ha TUIOCKOCTH.
Pazpéprka nmmnapa. Ceuenus

HMWIMHJPA (TI0CKOCTHIO, MapaiebHON
WM TepIEHIUKYISPHON OCH LIMIIMHIPA)

Konnueckas moBepXHOCTh, 00pa3yromnime
KOHHYECKOW TOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOW TOBEPXHOCTHU




KOHYCZ OCHOBAHHME U BEPIINHA,

8 o0pa3yrolas U 0Ch; IJIOMAAs OOKOBOM U
IIOJTHOW ITOBEPXHOCTH
VYceu€HHBIN KOHYC: 00pa3yroIue 1

9 BBICOTA; OCHOBaHUs U OOKOBast
MTOBEPXHOCTh
N300pakeHne KOHyca Ha TIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca

10 (TUTOCKOCTBIO, MapasuIeIbHON
OCHOBAHHUIO, U IIOCKOCTBIO, TPOXOISIICH
4yepes BEepIIUHY)

1 KomOunanws ten BpameHus u
MHOTOTPaHHUKOB
MHoOrorpanHuK, OMCaHHBIA OKOJIO

12 cdepsl; chepa, BIMCaHHAS B
MHOTOTPaHHUK WJIN B TEJIO BPALECHUS

13 [Tonsatue 06 06véme. OCHOBHBIE
CBOICTBa 0OBEMOB TEN

14 O0BEM UIMHIIpa, KOHYyCa

15 O06bEM mapa u wiomanas cheps
[TooOHBIE TENa B TPOCTPAHCTBE.

16 CooTHoIEHNsT MEXy IIOMAASIMHU
MOBEPXHOCTEH, 00hEMaMH MOAOOHBIX TET

17 KonTponbhas pabora no temam "Tena
BpameHus" u "O6beMbl Ten"

18 BekTop Ha MII0CKOCTH ¥ B TPOCTPAHCTBE

19 CrnosxeHue v BBIYMTAHNE BEKTOPOB

20 YMHOKEHUE BEKTOpa Ha YUCIIO




21

22

23

Pa3noxxenue BekTopa 1o Tpém
HEKOMILIaHApHBIM BekTopam. [IpaBuio
napajuieJenunea

Pemenuie 3aa4, CBSI3aHHBIX C
MPUMEHEHUEM TTPaBUJI JEHCTBUH C
BEKTOpaMH

[IpsimoyronbHas cucreMa KOOpAUHAT B
npoctpanctBe. KoopanHarsl BeKTOpa.
[Ipocreiimue 3agaun B KOOpAUHATaX

24

25

26

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

Brruncnenue yrioB Mex1y NpsSMbIMU U
MIJIOCKOCTSIMU
KoopanHaTHO-BEKTOpPHBIN METOT TPU
pelIeHNU TEOMETPUYECKUX 3aau

27

28

29

30

Kontponbnas pabota o teme "BekTopsr
1 KOOPAMHATHI B MPOCTpaHCTBE"

[ToBTOpeHue, 06001mIeHNE 1
cucreMaru3anus 3HaHuii. OCHOBHbBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHT

[ToBTOpeHUEe, 06001IeHNE 1
cucreMarusanus 3HaHuii. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHT

[ToBTOpEeHue, 06001IeHNE 1
cUCTeMaTu3alus 3HaHui. 3agaun
TUTAHUMETPUH U METOJIbI UX PEIICHHUS




IToBTOpEeHME, 0000IIEHNE U

31 CUCTEMaTHU3allus 3HaHUH. 3a1auun 1
TUTAHAMETPUU M METOJIBI HX PEIICHUS
[ToBTOpEeHmE, 0000IIEHNE U
1 cucrtemaTtusanus 3Hanuii. OCHOBHBIE |
¢burypsl, GpakTbl, TEOPEMBI Kypca
CTePEOMETPUH
33 HroroBast koHTpoIbHAs paboTa 1 1
34 [ToBTOpeHme, 0606III€HIfC " |
CUCTeMAaTH3aIWsl 3HAHUH
OBILEE KOJIMYECTBO YACOB I10 34 3

I[TPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

['eomeTpus. 10— 11 kmaccsl : yueb. 1151 001eo0pa3oBar. yupexkaeHui : 0a30BbIi

u npodui. yposuu / [JL C. Atanacsn, B. @ . byrysos, C. b. Kagomies u np.]

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

Uchi.ru. UuTepaktruBHas oOpa3zoBaTeibHasi OHJIalH-TIaTdhopma.
Pexxum nocryna: https://uchi.ru/

Poccuiickast a5ieKTpoHHas IKoJja.
Pexxum pocryna: http://resh.edu.ru/
bu6moreka IIOK
Pexxum nocryna: https://m.edsoo.ru/7f417af8
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