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MMOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma yudeOHoro kypca «l'eomeTpus» 0a30BOro ypoBHs HJisi
obyuarommuxcss 10 —11 kmaccoB paspabotana Ha ocHOBe DenepaabHOTO
rOCyJapCTBEHHOTO 00Pa30BaTEIHLHOTO CTaHApPTa CPETHETrO O0IIero o0pa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWU, TMPEABABIAEMBIX K
MaTEeMaTUYeCKOMYy O0pa3oBaHUIO, M TPAAMIMI POCCUIICKOTO 00pa3oBaHUA.
Peanuzauusi mporpaMMbl 00€CTIeUYMBAET OBJIAJICHUE KIIOYEBBIMU KOMIETEHIUSIMH,
COCTaBJISIIOLIMMU OCHOBY JUISI CAMOPAa3BUTHSI M HEMNPEPHIBHOTO 0OOpa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIBHOTO PAa3BUTHUS
JUYHOCTH 00YyJarONTuXCsl.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEIHEr0 OOIIEero
oOpa3oBaHusi OOYCIIOBJIEHAa MPAaKTUYECKOW 3HAUYMMOCTBIO METANpPEAMETHBIX H
IpEeIMETHBIX Pe3yJbTaTOB OOyUEHHUS T€OMETPUH B HAIPABJICHUU JTUYHOCTHOTO
pa3BuTUsl OO0yd4arommxcs, (QOpMUPOBaHUS (PYHKIIMOHATIBHOW MaTeMaTUYECKOM
I'PaMOTHOCTH, U3yYEHHUs IPYTUX y4eOHbIX AMCUMILINH. Pa3Butue y oOyuaromuxcs
NPABWIBHBIX IPEJICTaBICHUA O CYHIIHOCTH M IMPOMCXOKIECHUM T€OMETPUUYECKHX
abcTpakiuii, COOTHOLUICHHH PEaJbHOTO0 M HACATBHOTO, XapaKTepe OTPaKEeHUs
MAaTeMaTHYECKOW HAYKOW SBIEHHM M MPOLECCOB pPEAIBHOTO MHUpPa, MECTe
T€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMAaTHUYECKOTO MOJCIUPOBAHUS B HAYYHOM
NO3HaHUM U B MIPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
ydaluxcs, a TaKKe KAauyecTB MBIIIJIEHUs, HEOOXOAMMBIX [JIs aJanTaluud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisieTcs OJHUM M3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOmero o0pa3oBaHus, TaK KaKk OOECIEUYMBAET BO3MOXHOCTb M3YyUEHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHON HANPaBIEHHOCTH, TaK U TYMaHUTapHOM.

Jlornueckoe MbllUIEHHE, (OPMHUPYEMOE MPU H3YYEHHH OOYyYarolIMMMCS
MNOHSATUWHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LEMOYKH JIOTHUYECKUX YTBEPKACHUN
B XOJ€ pEILICHUS TeOMETPUUYECKHX 3a]ad, YMEHHE BBIJBUTATb U OIPOBEPraTh
TUIIOTE3bl HETOCPEICTBEHHO HCIIOJIB3YIOTCA IPU PEUIEHUM 3a/lad €CTECTBEHHO-
HAy4YHOTO LIMKJIA, B YACTHOCTHU U3 Kypca (pU3MKH.

YMeHue opueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJb BO
BCEX O00JacTsIX AesITeNbHOCTH 4enoBeka. OpHeHTalus 4elloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHs, (opma
OTPaKEHUs OKPY’KAIOLIET0 MHUPA, YCIOBHE YCHEIIHOIO MO3HaHWS M aKTHUBHOIO
npeoOpa3oBaHusl  AEUCTBUTEIBHOCTU. OlnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zaMu OOBEIUHSET pa3Hble BHIbI y4eOHOW W TPYIOBOM JESATEIBHOCTH,



ABIIACTCS OOHUM U3 MPOPECCHOHATIHHO BAXKHBIX KayeCTB, MOSTOMY aKTyalbHa
3ajaya (OPMHUPOBaHUS y OOYUYAIOIIUXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUAHOCTH OOpPA3HOTO MBIIUIEHUS — CYIIECTBEHHOT0 KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON AESITEIBHOCTH IO MHOTHUM HAIPABICHUSIM.

Ilens ocBoeHuss mporpammbl yueOHoro kypca «['eomerpusi» Ha 06a3zoBOM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTeNbHOE U OOLIEKYJIBTYpPHOE Ppa3BUTHE
oOydaromuxcsi ~ 4yepe3  OOeCleueHHe  BO3MOXKHOCTH  MPHOOpETEeHusT U
UCTIOJIb30BAHUSI  CHCTEMAaTHYECKMX TE€OMETPHUUYECKMX 3HAaHUH U JeWCTBUH,
cneuu(UIHBIX T€OMETPHUH, BO3MOKHOCTH YCIEITHOTO MPOJIOJHKEHUST 00pa30BaHUs
0 CHENHUATIBHOCTSIM, HE CBSI3aHHBIM C PUKJIAJHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[IporpaMmma 1o reomeTpur Ha 0a30BOM YpOBHE MpeIHA3HayeHa Jis
00y4aromuxcsi CpeAHeN MIKOIbl, HE UCTIBITHIBABIINX 3HAUUTEIbHBIX 3aTPYAHEHUI
Ha YpOBHE OCHOBHOIO 0011ero oopazoBanusi. Takum o0pa3zoM, oOydaroliuecs: Ha
0a30BOM ypOBHE JOJDKHBI OCBOMTH OOIME MaTEeMaTUYeCKHE YMEHUs, CBS3aHHBIC
co crnenupuKod TEeOMETpUU M HEOOXOAUMBbIE I KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXKHOCTh M3YyUWUTh T'€OMETpHIo Oolee
riyOOKO, €ciM B JaJbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUUYECKUX
3HAHUSAX B MPOPECCUOHATLHON AEATEIbHOCTH.

JloCTIKeHHEe 1eNd OCBOGHHS TNPOrpaMMbl 00eCHeunBaeTcs pelieHHeM
COOTBETCTBYIOIIMX 3aday. [IpuopuTeTHBIMM 3ajayaMH  OCBOCHHA  Kypca
«['eomerpum» Ha 6a30BoM ypoBHe B 10—11 kitaccax sBIAIOTCS:

o (¢opMHpOBaHME TPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOU

KYJIBTYPBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHPOM;

o (¢opmMHpOBaHME TPEACTABICHHUS O MHOTOIPAaHHHMKAX M Telax BpaIleHUs
KaK O BOKHEHIINX MaTeMaTHYECKUX MOJENAX, MO3BOJISIOIIUX OMUCHIBATDH
Y U3y4aTh pa3HbIe SBJICHUS OKPY>KAIOILIETO MUPA;

o (¢opmHupoBaHME YMEHHs paclo3HaBaTb Ha 4YepTekax, MOJACIIX H B
pearbHOM MUpPE MHOTOT'PaHHUKH U TeJla BPaIlleHuUS;

e OBJIaJICHUE METOJIAMHU PEIICHHUsS 33Ja4 Ha MOCTPOCHHUS HA U300paKEHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

e (dopMHpOBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMH TOHSATHUSIMU O
MHOT'OIpaHHHMKaX U TeJlax BPAIIeHUs U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIQJICHUE  aNrOpPUTMAMH  peIleHHs] OCHOBHBIX  THIIOB  3ajad;
dbopMupoBaHHE yMEHHA MPOBOAUTH  HECIOXKHBIE JOKa3aTelbHbIC
pacCcy X JeHHs B XOJ€ PELICHHUs CTEPEOMETPUUYECKUX 3aJad U 3a7ad C
NPaKTUYECKUM COJIEPKaHUEM;

e pa3BUTHE  MHTEUIEKTYaJbHBIX W  TBOPYECKUX  CIOCOOHOCTEH
o0yyaromuxcsi, TMO3HABATEIbHON  AaKTUBHOCTH,  HCCIIEI0BATEIbCKUX
YMEHHM, KpUTUIHOCTH MBIIIICHUS;



e (opmupoBanue (byHKIIMOHATBEHOM TPaMOTHOCTH, pEJIeBaHTHOM
FEOMETPUN: YMEHHE pacro3HaBaThb MPOSBIECHUS T[E€OMETPUYECKHX
NOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEM B pPEATbHBIX KU3HEHHBIX
CUTyalUsIX U IPU U3YYEHUU JPYIHMX Y4YEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTEN U 3aKOHOMEpHOCTEH, (OpMyIMpOBaTh HX Ha SA3BIKE
T€OMETPUHU U CO3aBaTh Fr€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHUI amnmapar [Js PEIIeHHUs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a]1a4, UHTEPIPETUPOBATH U OLIEHUBATh MOJIYYEHHBIE PE3YIIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO IPOrPaMMBbl SIBJISIETCS BKJIIOYEHHE B KypcC
CTEPEOMETPUM B Hauyaje €ro u3y4eHHs 3ajady, pEIIaeMbIX Ha YPOBHE
UHTYUTUBHOTO MO3HAHUS, U ONpeAeNEHHBIM 00pa3oM opraHM30BaHHas paboTa Hal
HUMH, 4YTO CIOCOOCTBYIOT PAa3BUTHIO JIOTUYECKOIO M IPOCTPAHCTBEHHOI'O
MBILUIEHUS], CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IPOLECCOB, MOTUBHUPYET K
NalbHENIIEMY U3YUYEHUIO PEAMETA.

[Tpenmourenue oTAAETCSA HATISIAHO-KOHCTPYKTUBHOMY METOAY OOYYEeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCThH IPEAMETHO-
IIPAKTUYECKON JEeATENbHOCTH. Pa3BuThE NPOCTPAHCTBEHHBIX IPEICTABICHUU Y
ydalnxcs B Kypce CTEPEOMETpUM IMPOBOJIUTCSA 3a CYET pELIECHUs 3a4ad Ha
CO3JaHHE  IPOCTPAHCTBEHHbIX 00pa3oB W  3aJady Ha  ONEPUPOBAHME
IPOCTPAHCTBEHHbIMH oOOpa3amu. Co3nanue oOpa3za MPOBOAMUTCS C OMOpPOM Ha
HaIJAIHOCTh, a OIIEpUPOBAaHUE OOpa3oM — B YCIOBUAX OTBJIECYEHUS OT
HarJIsJHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COAECPKaHUSL.

OcHOBHBIE coaepxkaTesibHble JTUHUU Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHuku», «IIpsiMple U MIOCKOCTU B MPOCTpAaHCTBEY, «Tena BpareHus»,
«BeKTOopbl M KOOpAMHATHI B IPOCTPAaHCTBE». DOPMUPOBAHKE JIOTUUECKUX YMEHUMN
pacopenensiercs HE TOJbKO IO COJAEPKATENbHbIM JIMHUSM, HO W 1O ToJaM
00yueHHUs Ha YPOBHE CpeJIHEeTo 0011ero oopa3oBaHusl.

ConepxaHue 00pa30BaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOGHHUsI paboyeil mporpaMMmbl, pacmpeneiaéHHbIM 10 TojgaM OOydeHus,
CTPYKTypUpPOBaHO TakuM o00Opa3oM, 4YTOObl OBJAJCHHE T'€OMETPHUUECKUMU
NOHATUSIMU U HaBBIKAMHU OCYLIECTBIISJIOCH MOCIEA0BATENBHO U MOCTYIATEIBHO, C
coOII0ICHMEM IIPUHLIMIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJIUCH B
OOLIYI0 CUCTEMY T'€OMETPUYECKUX IPENCTABICHUN O0yYarolMXCs, paciiupsis U
yray6usist €€, oOpa3ysi MpOUYHbIE MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reometpun otBoauTcs 2 yaca B Heaento B 10 kinacce u 1 vac B
Henemo B 11 kiacce, Bcero 3a jBa rojia o0yuenus - 102 yueOHbIX yaca.



COJEPKAHUE YYEBHOI'O KYPCA
10 KITIACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTUYECKOM MOCTPOCHUM CTEPEOMETPHUU:
aKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHoe pacnosoxkeHrne MNpsMBIX B HPOCTPAHCTBE: IEPECEKAIOIIHECH,
napajulelIbHble W CKpemuBarommecs npsmele. [lapamrensHOCTs NpsAMBIX U
IUIOCKOCTEW B NPOCTPAHCTBE: MAapAJUIEIbHBIE MPSIMbIE B IPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPSMBIX; NaPAILIEIBHOCTh MPAMOM M IJIOCKOCTU. YTJBI C
COHAIIPABJICHHBIMM CTOPOHAMM; yIOJ MEXKIy IpPSAMBIMM B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEH: [apaJljieiIbHbIC IIJIOCKOCTH; CBOMCTBA
napaienbHbIX II0cKocTel. [IpocTeitimme mnpocTpaHCTBEHHBIE (QUTYpPHI Ha
IJIOCKOCTH: TETpa’dap, KyO, napasuieNenume/i; HIOCTPOSHUE CEUCHHI.

[leprieHIUKYISIPHOCTh NPSIMOM M TJIOCKOCTH: MEPIEHINUKYJISIPHBIE MPSMBIE B
IIPOCTPAHCTBE, NPSMBIE NApPALICIBHBIE M IEPIEHAMKYISPHBIE K IUIOCKOCTH,
INPU3HAK NEPHEHAUKYIAPHOCTH MPAMOM M IUIOCKOCTH, TEOpemMa O MpsSMOU
NEPHNEHIUKYJISIPHOW TUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY MNPsIMON U
IUIOCKOCTBIO;  ABYTPAHHBIM  yroJl, JIMHEHWHBIA yroia JBYTPAaHHOIO  yIJIA.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKU JI0 MJIOCKOCTH, PACCTOSHUE
OT mOpsAMOM 70  IJIOCKOCTH,  MpoeKuus  (GUrypsl Ha  IUJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IJIOCKOCTEW:  NPU3HAK  IEPIECHAUKYJSIPHOCTH — JABYX
IUIOCKOCTEU. TeopeMa 0 TPEX MEePHEHAUKYJIISIPaX.

MHoOrorpaHHuKu

[loHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAHHUKA, BBIIYKJIBbIE
Y HEBBIITYKJIbIE MHOTOI'PAHHUKH; pa3BEPTKA MHOrOrpaHHuKa. [Ipusma: n-yronpHas
npu3Ma; TPaHU U OCHOBAHUS MPHU3MBI; IpsiMasi M HaKJIOHHAs MPHU3Mbl; OOKOBasi U
MOJIHAs MIOBEPXHOCTh IPU3MBIL. [Tapannenenunen, MPSMOYTOJIbHBIN
napajuielienunes; U ero cporcra. llupamupa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHHUE MUPaMU/IbI; OOKOBAs M MOJIHAsI TOBEPXHOCTH MUPAMUIbL; IPABHIIbHAS U
yCeu€HHas MNHUpaMuja. OJIEMEHTbl Npu3Mbl M nupamuasl. IIpaBuibHbIE
MHOTOTPAaHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; NMpPaBUJIbHAS MpHU3Ma U
NpaBWIbHAS MHPAMUIA; NPABUJIbHAs TPEYroJibHas MNHUpPaMUAA W IPABWIbHbBIN
terpa’ap; KyO. IlpencraBieHre o MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
nojeka’ap u ukocasap. CeueHus Npu3Mbl U TUPaAMUJIBL.

CuMMmeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, IMPSMOMH,
IJIOCKOCTA.  DJEMEHThl CHUMMETPUM B MNHpaMUAaX, Mapajulesienunenax,
MPAaBWJIbHBIX MHOTOTPAHHUKAX.



Brruuciaenne 5S1eMEHTOB MHOTOTPAHHUKOB: pEOpa, AWAroHaH, YIJIbL
[Tnomane OOKOBOM MOBEPXHOCTH M TMOJIHOM TOBEPXHOCTH MPSIMOW MPU3MBIL,
IJIOMAh OCHOBAaHWM, TeopeMa O OOKOBOW IMOBEPXHOCTH MIPSIMOUN TPU3MBIL
[Tnomans OOKOBOM TMOBEPXHOCTHM W MOBEPXHOCTH MPAaBUIBLHON MUPAMUIBI,
TeopeMa O IUIomaau yceu€éHHoM mnupamuapl. [loHstue o6 o0béMe. OOBEM
MAPAMUJbI, TPU3MBI.

[TomoGueie Tenma B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAASIMU
MOBEPXHOCTEN, 00BEMAMU MOTOOHBIX TE.

11 KIIACC

Tesa Bpamenus

HummHapuyeckas MIOBEPXHOCTD, oOpasyromue HAJIAHAPUIECKOU
NOBEPXHOCTH, OCh ILWJIMHJIPUYECKON TMOBEpXHOCTU. llunuHzap: ocHOBaHHS U
OOKOBasi TMOBEPXHOCTh, OOpa3yImass W OCh; IUIOMIAJAh OOKOBOM W TOJHOU
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHNYECKOM MOBEepXHOCTH. KOHYC: OCHOBaHME M BepIIMHA, 00pa3yomas
U OCh;, IUIOMAAh, OOKOBOWM ¥ TIOJHONW TOBEPXHOCTH. YCEUYEHHBIH KOHYC!
o0pa3ylolliie U BbICOTA; OCHOBAHUS U OOKOBast MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIA]b MOBEPXHOCTU CQEpHI.
B3auMHoe pacnonoxenue chepbl U IIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
I0MAAL CHEPHI.

N306paxenue e BpalleHus Ha INIOCKOCTH. Pa3BépTka nunuHapa u KoHyca.

KoMOuHanmm Ten BpamieHHss ©W  MHOTOIPAaHHUKOB. MHOTOIpaHHUK,
onucaHHBIM oOkoJI0 cdephl; chepa, BHUcCaHHAsT B MHOTOIPAHHUK, WM TEJO
BpaLICHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 06 00BEME
IpSIMOYTOJIBHOTO Tapajienenurnena u ciaeactBus u3 He€. OObEM UMIMHIpA,
KoHyca. O0BEM 11apa u 1iIomaab chepsl.

[TonoGueie Tena B mpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOUIAAsIMU
NOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEJ.

Ceuenuss wmwinHApa (TApaJUIENbHO M NEPHEHAMKYJISAPHO OCH), CEUYECHHS
KOHyca (mapajieIbHO€ OCHOBAHHUIO M MPOXOJSIEe 4Yepe3 BEpIIMHY), CEYEHUs
niapa.

BeKTOpbI M KOOPAMHATHI B POCTPAHCTBE

Bekrop Ha miiockocty U B npocTpaHcTBe. CI0KEHNE U BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PasznoxkeHue BEKTOpa Mo TPEM HEKOMILIAHAPHBIM
BekTopaM. [lpaBuno mapamnenenunena. Pemienwe 3agad, CBSI3aHHBIX C
NpUMEHEHUEM TpaBWJ JACUCTBUM C BekTopamu. [IpsimoyrosibHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTrojl Mexay BekropaMu. CKalsipHOE€ NPOU3BEICHHE BEKTOPOB.
Bpruucnenne yriioB Mexay OpsIMbIMU U TUIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.



IIVIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHHSI MPOTpaMMbl y4eOHOTO TpeaMeTa
«Marematukay XapakTepu3ylTCs:

I'paxkianckoe BociuTaHKe:

c(hOpMUPOBAHHOCTHIO TPAXKAAHCKOMN MO3ULIUU 00YUYaOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO UYJieHa POCCHMCKOrO0 OOIIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (YHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD, SBIICHUIA,
NpoIeAyp TpaxaaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHl M TIp.), YMEHHUEM
B3aUMOJICUCTBOBaTh C COIMAJIbHBIMM HWHCTUTYTAMHU B COOTBETCTBUHU C HX
GYHKIUSIMA ¥ Ha3HAYCHUEM.

IIaTpuoTnyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUICKOMN TPAXKIAHCKON MACHTHYHOCTH, YBOKCHUS K
MPOLIJIOMY U HACTOAIIEMY POCCUMCKON MaTEMATUKH, IIEHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTU4eCKOW IIKOJIbI,
K HWCIIOJh30BAHUIO 3THUX JOCTIKEHHWNW B JPYTUX HayKaX, TEXHOJOTHAX, cdepax

SKOHOMHUKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
OCO3HaHUEM JTyXOBHBIX LEHHOCTEM POCCHIICKOTO Hapo/a;

c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMUS, H3TUYECKOrO0  IOBEJCHUS,
CBSI3aHHOT'O C MPAKTHYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKH U JIESITEIbHOCTBIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYayIIEro.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKIIOYAs ICTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajay, peleHnu, pacCyXICHUN;
BOCHPUMMYHMBOCTBIO K MATEMAaTUYECKUM aCIIEKTAM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOpPMUPOBAHHOCTHIO yMEHHUSI TPUMEHATh MaTEMaTUYECKWE 3HAHUSA B
MHTEpecax 3J0pOBOTro U 0€30macHOro 0opasa *U3HU, OTBETCTBEHHOTO OTHOILIEHUS
K CBOEMY 3JI0OPOBbIO (310pOBOE€ MUTAHUE, COATTAHCUPOBAHHBIN PEKUM 3aHSATUU U

OT/IbIXa, perynsipHas buznueckas AKTUBHOCTB); buznyecKoro
COBEpILIEHCTBOBAHUS, npu 3aHATHUSIX CIIOPTUBHO-0310POBUTEIBLHON
JeSITeTbHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOJIOOWS; MHTEPECOM K
paznuyHbiM  chepaMm  TIPOPECCHOHAIBHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIAaTh OCO3HAHHBIA BBHIOOP
Oynymeid mnpodeccur U peanr30BbIBATH COOCTBEHHBIE KU3HEHHbIC IIAHBI;



TOTOBHOCTBIO U CIIOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa30BaHUIO W
caM000Opa30BaHUI0 Ha TPOTSKEHUHM BCEH JKU3HU, TOTOBHOCTBIO K aKTUBHOMY
YUYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a1a4 MAaTeMaTHYECKON HAIPaBICHHOCTH.

IKOJIOrn4ecKoe BOCIIMTAHUE:

C(OPMHUPOBAHHOCTBIO 3KOJIOTHUECKOW KYyJIbTYPbl, MOHUMAHUEM BIIMSHUS
COIMATTLHO-IKOHOMHYECKUX TPOIECCOB Ha COCTOSHUE NMPHUPOTHON M COIMATLHOU
Cpelbl, OCO3HAHHEM TJIOOATBLHOTO  XapakTepa JKOJOTHYCCKUX  MPoOIIeM;
OpHUCHTAIIMCH HAa MPUMEHEHHE MATeMAaTUYECKUX 3HAHUHM JUId pElICHUs 3a1ad B
00J1acTH  OKpY)KAIOLICH Cpefpl, IUIAHUPOBAHMS TIOCTYNIKOB M OLEHKH HX
BO3MOYKHBIX MTOCJIEJACTBUH JIJIsl OKPYKAFOIIEH CPEJIbI.

IleHHOCTH HAYYHOTO MO3HAHMS:

c(OPMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKM U  OOLICCTBEHHOW MPAaKTHKH, IOHUMaHUEM
MaTeMaTUYeCKON HayKu Kak c(hepbl 4YelOBEYECKOH JeSTEIbHOCTH, JTaloB ¢
pa3BUTUS W 3HAYMMOCTH JUJIS PAa3BUTHS [MBHWIW3AIWW; OBJIAJICHUEM S3bIKOM
MaTEeMaTHKd M MaTeMAaTWYECKOW KyJIbTYpOW KaK CpEICTBOM TIO3HAHHS MHPA;
TOTOBHOCTBIO OCYIICCTBIIATh TNPOSKTHYI0 M HCCIICIOBATEIIbCKYIO JICSITEILHOCTD
WHJIMBUYATBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pe3yNbTaThl OCBOCHHS MPOTPAMMBI Y4eOHOTO TMpeaMeTa
«Marematuka XapaKTEPUIYIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OeliCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKATMUGHBIMU
0elcCmeUusMU, YHUBEPCAIbHBIMU Pe2YIIMUBHBIMU OeliCMBUMU.

1)  Vuusepcanvmuvie  nosmaeamenwvmvle  Oeticmsus,  obecneuusaom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuxcs (oceoenue
Memo008  NO3HAHUA ~ OKPYHCAIOUe20  Mupa,  NpUMeHeHue  J102UYECKUX,
UCCTIe008aAMENbCKUX ONepayull, yMeHutl pabomams ¢ ungopmayueti).

Bba3zoBble JJornueckue geicTBUA:

e BBIABJIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MaTEeMAaTHYECKUX
00BEKTOB, TOHATHNA, OTHOIICHWNA MEXIy MOHITHAMH; (HOpMyITupoBaTh
OTIpENIeTICHUs]  MOHATWN; YyCTAHABIMBATh CYIICCTBEHHBIM  MPU3HAK
KJIacCU(UKAIMK, OCHOBAHMSA MJii OOOOIICHHWS W CpPaBHEHUS, KPUTEPHH
IPOBOAMMOTO aHAIIN3A,

e BOCIpUHUMATH, (OPMYIUPOBATH W  TPEOOPA3OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHbIE W OTPHUIIATEIbHBIC, CAMHUYHBIC, YaCTHBIE W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M |
NpoTUBOpeYrsi B (akTaxX, MaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX;



npemsiaraTh ~ KPUTEPUM Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCIIOJH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHHM, YMO3aKIIIOUEHH 110 aHAIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNIbCTBa MaTEeMaTUYECKUX
YTBEPXKICHUIA (TPSMBIE U OT MPOTHBHOTO), BHICTPAUBATH apTyMEHTAITUIO,
MPUBOJUTH TPUMEPHl M KOHTPIPUMEPHI; O0OOCHOBHIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJBL;

e BBIOMpaTh croco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUusl, BBIOMpaATh Hauboiee MNOAXOAAIIMN ¢ Yy4E€TOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieqoBaTeIbCKUe 1eiCTBUA:

e HCIOJb30BATHh BOIMPOCHI KaK MCCIEAOBATEIHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmynarpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTUBOpEUne, MpodiIemy,
yCTaHaBAMBAaTh HCKOMOE€ W  JaHHOe, (OpPMUPOBATH  THIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UITUIO, MHEHHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUTAaHUPOBAHHBII IKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTO
00beKTa, SBJICHUS, MPOLECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00BbeKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

e CaMOCTOSITENHHO (HOPMYIUPOBATH OOOOIIEHUSI M BHIBOJIBI TIO pE3yIbTaTamM
POBEAEHHOTO HAOIIOEHUSA, UCCIEAOBaHUS, OLICHUBATh JOCTOBEPHOCTh
MOJIyYeHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IIECHUI;

e IPOTHO3UPOBATH BO3MOXKHOE pPa3BUTHE IPOIIECCa, a TAKKE BbIIBUTATh
MIPEATNOIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

e BBIBISITH JAePUIUTH UHGOPMAILIMK, JAHHBIX, HEOOXOIMUMBIX /Jisi OTBETA
Ha BONIPOC U JJIsl pEeUIeHUs 3a]1auu;

e BBIOMpaTh UWH(OpPMAIMIO U3  UCTOYHUKOB  PA3IUYHBIX  THUIIOB,
aHAIM3UPOBATh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHIO
pa3TUYHBIX BUIOB U (JOPM MIPEICTABICHHUS,;

e CTPYKTYpUpOBaTh MH(GOpPMAIIUIO, IPEACTABIATh €€ B Pa3IMYHbIX (hopmax,
WTIOCTPUPOBATh Tpaduuecky;

e OIICHUBATH HaJEXHOCTD uHbOpMaIu 1o CaMOCTOSITEIIbHO
chopMyITUPOBAaHHBIM KPUTEPHSIM.

2)  VHuueepcanvhbie KOMMYHUKaGmueHble Oelicéus, o0becnevyusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0umenue:



BOCIIpUHUMATh U  (OPMYyIHUPOBATh CYKIEHHUS B COOTBETCTBUU C
YCIOBUSIMU U LIENSIMU OOIICHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUKY 3pEHHsI B YCTHBIX M MHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
XO/1y pelIeHus 3aa4i, KOMMEHTUPOBATh MOJTY4YECHHBINH Pe3yIbTaT;

B X07ie 00CYKJIeHH 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo6JieMbl, perraeMon 3a/1a4uu, BbICKa3bIBaTh UJIEH, HAIICJICHHBIE HA TIOMCK
peIlIeHUs; COMOCTABIATh CBOM CYXJIEHHS C CYXICHUSMHU JPYTUX
YYaCTHHUKOB JHajiora, oOHapyXKMBaTh Pa3Iu4HMe U CXOJICTBO IMO3MUIIMIA; B
KOPPEKTHOH Gopme HopMyTHpoBaTh Pa3HOIIIACHS, CBOM BO3PAKEHUS;
OpPEACTaBIATh  pe3yJbTaThl  PEIIeHMS  3aJadd,  OKCIEpPUMEHTa,
UCCIIEIOBAHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C y4ETOM 3a/1a4 MPE3CHTAUU U OCOOEHHOCTEN ayIUTOPHUH.

CorpyaHuyecTBo:

3)

NOHMMAaTh W WCIOJBb30BaTh  MPEUMYIECTBA  KOMAHIHOH W
WHUBUTYIBHON pabOThI PH pENIeHNHN YU4eOHBIX 3a/1a4; IPUHUMATH 11EITh
COBMECTHOUM JEeATEIbHOCTH, IUTAHUPOBATh OPTaHU3alMI0 COBMECTHOMN
paboThI, pacrpeaeNaTh BUABI pabOT, JOTOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3yibTat paboTsl; 00001aTh MHEHHUS HECKOIBKUX JIFOJICH;
y4acTBOBATh B IPYIIIOBBIX (popMax paboThl (00CYK1eHHS, 0OOMEH MHEHHU,
«MO3TOBBIE TITYPMbD» W WHBIE), BBIMOJIHATH CBOIO YacTh pPabOTHI H
KOOPJIMHUPOBATh CBOW JIEUCTBHSI C JPYTUMH WIEHAMHA KOMAaH/IBI,
OIICHMBATh KAa4eCTBO CBOETrO BKJIaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUSI.

Vuusepcanvuvie  pecynamuenvie  Oeiicmesus, obecneyusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranusanus:

COCTaBJIATH IUIaH, aJITOPUTM PEIIEHUS 3a/1a4H, BEIOUPATh CIIOCO0 perIeHus
C YYETOM UMEIOUINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUN ¢ YYETOM HOBOM
uHbOpMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMHU TO3HABAaTEIBHOW pediaeKcMu KaKk OCO3HAHHS
COBEpUIAEMbIX JIEMCTBUA U MBICTUTEIBHBIX MPOILECCOB, UX PE3YIbTATOB;
BJIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTPOJS Ipolecca H
pe3yJibTaTa peleHusl MaTeMaTHYeCKOHN 3a/1auu;

NpEABUNIETh TPYAHOCTHU, KOTOPbIE MOTYT BO3HHKHYTh MpPHU PELICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, JJAHHBIX, HAUJCHHBIX OIIMOOK, BHISBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa €U M YCJIOBHSIM, OOBICHATH
IIPUYUHBI TOCTHKECHUS WIM HENOCTH)KEHUS PE3YJbTAaTOB IEATEIIBHOCTH,
HAXOAMTh OIIMOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITIACC

OnepupoBatTh MOHATUSIMU: TOUYKA, IPAMasi, IIIOCKOCTb.

[IpyMEHATh aKCHUOMBI CTEPEOMETPUU M CIEJACTBUS W3 HUX IPU PEIICHUH
Ir€OMETPUYECKUX 3a/1au.

OnepupoBaTh NOHATUSMU: MAPAIIIETBHOCTh U NEPIEHIUKYISPHOCTD MPSIMbIX
U TUIOCKOCTEM.

KnaccupunmpoBaTs B3aMMHOE PACMOJIOKEHHUE TPSMBIX M IJIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: JABYI'PAHHBIM Yroj, TpaHU JBYTPAHHOIO YIJIa,
pedpo ABYTrpaHHOTO yria; JUHEHHBIM YroJl JBYTPAHHOTO YIJIA; TpajyCcHas mepa
JBYTPaHHOTO yTJIa.

OnepupoBaTh MOHATHUSAMU: MHOTOIPAHHUK, BBIMYKJIBIA W HEBBIMYKJIBIHA
MHOT'OTPAaHHHUK, DJIEMEHTHI MHOTOIpaHHUKA, IPaBUIIbHBIA MHOTOTPAHHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (TUpamMujia; IMpU3MAa,
MPSIMOYTOJIBHBIN TTapaJIeIeNHIe, Ky0).

Knaccudummposatsb MHOTOTPaHHUKH, BEIOHMpAs OCHOBAaHUS TUIS
Kiaccupukanuu (BBIMYKJIbIE W HEBBINYKJIbIE MHOTOTPAHHHUKH, IPaBUJIbHbBIC
MHOTOTPaHHUKH; MPSAMbIC U HAKJIOHHBIE TIPU3MBbI, TTapasUICIICTTUICIbI).

OnepupoBatTh MOHATUSIMU: CEKYIIasi JIOCKOCTh, CEUEHHE MHOTOIPAHHUKOB.

OOBSICHATH TPUHIIUIIBI TOCTPOSHUS CEUECHUH, UCTIONB3YSI METOJI CIICIOB.

CTpouTh CEUEHHMS] MHOTOTPAaHHHUKOB METOJOM  CJIEIOB,  BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU W3 PUCYHKOB NPOCTHIX OOBEMHBIX (GUTYp: BHU
CBEpXYy, COOKY, CHH3Y.

Pemate 3a7aun Ha HAXOXKJEHUE TEOMETPUUYECKUX BEJIMUMH 1O 00pas3aM Win
aNropuT™MaM, NPUMEHSASI HU3BECTHbIC AHAIMTUYECKUE METOAbl NPU PEHICHUU
CTaHJIAPTHBIX MAaTEMAaTHYECKUX 3a7a4 Ha BBIYUCIICHUE PACCTOSHHUN MEXITY ABYMS
TOYKaMH, OT TOYKH JO TPSMOM, OT TOYKH [JI0 IUIOCKOCTH, MEXIY
CKPEILHUBAIOIIUMUCS MIPSIMBIMH.

Pemate 3aaun Ha HAXOXKJIEHUE TEOMETPUUECKUX BEJIMUMH 1O 00pas3aM Wiu
aIropuT™MaM, NPUMEHSASI W3BECTHbIC AHAIMTHUYECKUE METOAbl NPU PEHICHUU
CTaHJAPTHBIX MaTeMaTHYECKUX 3ajlad Ha  BBIYUCJIEHHUE YIJOB  MEXIY
CKPCIIMBAIOIIUMUCS TPSIMBIMH, MEXIY TMPSIMOM W  TUIOCKOCTBIO, MEXIY
MJIOCKOCTSAMHU, IByTPAHHBIX YTJIOB.



Boruncnsate 00bEMBI M IJIOMAAN MTOBEPXHOCTEH MHOTOTPAHHUKOB (MpHU3Ma,
nUpaMua) € TpUMEHEHHEM (QOpMyJ; BBIUUCIATH COOTHOILEHUS MEXKIY
IUIOMIA/IIMU TTOBEPXHOCTEN, 00bEMaMH MOJOOHBIX MHOTOIPAHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETPHUS B IPOCTPAHCTBE; LEHTP, OChb U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (PUTYPBI.

W3Bnekatb, mpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HHOOPMALHUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEJICTaBICHHYIO HAa YepTeKax U
PUCYHKaX.

ITpumenaTh reomeTpuueckue (aKkThbl Ui PELIEHHUS] CTEPEOMETPUUECKUX
3a/1a4, MPEeAnoJaralouiuX HECKOJIbKO [IaroB PELICHMs, €CIU YCIOBHSI IPUMEHEHUS
3aJlaHbl B IBHOH (opme.

[IppuMeHATP MpPOCTEHIINE NPOrpaMMHBIE  CpPEACTBA M JAJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILICHUH CTEPEOMETPUYECKUX 3a]1a4.

[IpuBoauTH HpUMEPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B INPUPOLE U
JKW3HU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB N'€OMETPHUH B UCKYCCTBE.

[IpyMeEHATh MOJTyYEHHBIE 3HAHMS HA IPAKTUKE: aHAJIM3UPOBATH pPEAbHBIC
CUTyallUn W IPUMEHATh W3YYCHHBIC IIOHATHS B INPOLECCE IOMCKA PELICHUs
MaTeMaTHUYecKu C(OPMYIUPOBAaHHONM MPOOJIEMBbI, MOJAEIUPOBATh pEaJbHbIC
CUTyallUM Ha S3bIKE TIEOMETPUM, HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, anmapara ainreopsl; penarb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T'€OMETPUYECKUX BEJINYNH.

11 KITACC

OmnepupoBaTh MOHATHUAMHU: IWIMHAPUYECKAs IOBEPXHOCTb, 0Opa3yrolue
IIMHAPUYECKOM  TOBEPXHOCTH;  LWJIMHAP;  KOHUYECKas  IOBEPXHOCTb,
o0pa3yrolne KOHHYeCKOW MOBEPXHOCTH, KOHYC; chepruecKasi IOBEPXHOCTb.

Pacnio3naBate Tena BpaiieHus (UIUHAP, KOHYC, cepa u map).

OOBACHATH CIOCOOBI MOTYYEHUS TEJ BPAILICHUSI.

KnaccuduupoBaTh B3aMHOE pacroyiokeHue cGepsl U MIOCKOCTH.

OmnepupoBaTh MOHATUSMU: IIAPOBOW CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CErMEHTa; IIApOBOW CJIOW, OCHOBAHUE IIAPOBOTO CJIOS, BHICOTA MIAPOBOTO CIIOS;
1aPOBOM CEKTOP.

Bbruncnsare  00bEMBI M IUIOMIAAM  THOBEPXHOCTEH Ted  BpalleHHS,
reOMETPHUECKUX TeJ C MPUMEHEHNEM (OPMYIL.

OnepupoBaTh TOHATHSMH: MHOTOIPAaHHHMK, BIIMCaHHBIM B cdepy ¥
ONMHCaHHBIN OKOJO cdeprl; cdepa, BOUCAHHAST B MHOTOTPAHHUK WM TEJO
BpalllCHUS.

BbIUMCIATE COOTHOIICHUSI MEXIY IUIOIMIAJSIMH MOBEPXHOCTEH U 00BEMaMu
IMOJIOOHBIX TEII.



N300paxaTh u3ydaeMble (QUIypbl OT PYKM U C NPUMEHEHHEM MPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) IIIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 0OBEMHBIX
Guryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTb CEUEHUSI TEJ BPALLEHUS.

W3Bnekatb, HWHTEPNPETUPOBATH U MpeoOpa3oBbIBATH HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEJCTaBICHHYIO HAa YEepTeKax U
PUCYHKAX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINOMHATE JEHCTBHUSL CIOKEHHST BEKTOPOB, BBIUMTAaHUS BEKTOPOB U
YMHOXEHHS BEKTOpPA Ha YUCIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHH 00JIaJJato0T.

[IprMeHATH MPaBUIIO NapasuIeIICIUIEAA.

OnepupoBaTh NOHATHIAMU: IEKAPTOBBI KOOPJIWHATHI B IPOCTPAHCTBE, BEKTOP,
MOJAYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAWUHATBI BEKTOpa, YIOJ MEXAY
BEKTOpPaMH, CKAJIPHOE IIPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIC
BEKTOPBI.

HaxomuTte cymmy BEKTOPOB M MPOU3BEICHHUE BEKTOPA HA YHCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJsIpHOE IIPOM3BEIACHUE, PACKIAAbIBaTh BEKTOpP 1O JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPAaBHEHUEM B JE€KAPTOBOM CUCTEME KOOPAMHAT.

[TpumensaTs reomeTpuyeckue (aKTbl Ui PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaraloinX HECKOJIBKO IAr0OB PELICHUs], €CIIU YCIOBHs IPUMEHEHUS
3aJlaHbl B IBHOHU (hopMe.

Pemate mpocreiine reoMETpUYECKHE 3aJadyd HAa IPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOI'O METOAA.

Pemate 3amaum Ha JOKa3aTENbCTBO MATEMAaTHYECKMX OTHOLIEHUW U
HAX0XJIEHWE F€OMETPUUECKUX BEJIMYMH M0 00pa3laM Wi allfOpUTMaM, MPUMEHSs
W3BECTHBIE METOBI ITPU PEILICHUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHsATh mpoCTEMIIME MPOTrpaMMHBIE  CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUIECKUX 3a4a4.

[IpuBOIMTHE NpHUMEpPBl MATEMATHYECKHUX 3aKOHOMEPHOCTEM B IPUPOAE H
JKWA3HU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB N'€OMETPHUH B UCKYCCTBE.

[IpuMeHATh MONy4YEHHBIE 3HAHUSA HA IPAKTHKE: AHAJIU3UPOBATh DPEAJIbHBIC
CUTyallUM M IIPUMEHATh HU3Y4YCHHBIE IIOHATUS B IPOLECCE IIOMCKA PELICHUs
MaTeMaTH4ecKd C(HOPMYIUPOBAHHONW TPOOJIEMbI, MOJAEIUPOBATH peajbHbIC
CUTyallUH Ha $3bIKE TIE€OMETPUH, MCCIEAOBAaTh IIOCTPOCHHBIE MOJEIN C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TEOpEM, anmapara ajireopsl; pemarb
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKICHUEM I€OMETPUYECKHUX BEJIUYMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iejioB U TeM (undposbie)
Koutpoabubie IIpakTuyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI
pecypcsl
1 BBenenue B crepeoMeTpuio 10
) [IpsiMbIe ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 |
[TapannenbHOCTh NMPSIMBIX U INIOCKOCTEN
3 [lepneHAUKYISIPHOCTD MPSAMBIX U 12
IIJIOCKOCTEN
4 VYTl MeXAy NPSIMBIMHU U TITIOCKOCTSIMU 10 1
5 MHororpaHHuku 11 1
6 OOBEMBI MHOTOTPaHHUKOB 9 1
7 ITIoBTOpEHME: CEUEHHUS], pACCTOSIHUS U YIJIbI 4 1
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KITIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbIE

HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabusie IIpakTuueckue (itdpp )

NPOrpaMMmblI Bcero o0pa3oBaTte/ibHbIE

padoThI padoTsI
pecypcebl

Tena BpaieHus 12

OO0BEMEI Tel 5 1

BekTopbl 1 KOOpAWMHATHI B TPOCTPAHCTBE 10 1

[ToBTOpeHue, 06001IEHNE, . 1

cucTeMaTH3alus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0







HOYPOYHOE INTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

KonTpoJbHble

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcebl

OcCHOBHBIE IOHATHSA CTEPEOMETPUU: TOUKA,
npsiMasi, JI0CKOCTh, IPOCTPAHCTBO.
[IpaBuina n300pakxeHus: Ha PUCYHKAX:
n300pakeHus III0CKOCTEH, MapauieIbHbIX
IPAMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

IMousTus: MEPECCKAIMNECH IIIIOCKOCTH,
MEepeCCKarommecs npsaMas U miI0CKOCTb

[TonsTHs: MEPECCKAOIMNECH IIIIOCKOCTH,
MEPECCKAIHNECS IpsAMas U IJIOCKOCTb

3HAKOMCTBO C MHOT'OI'PaHHUKAMH,
n300pa’keHre MHOTOTPaHHUKOB Ha
PUCYHKaX, Ha MPOEKIIMOHHBIX YEPTEKAX

HauanbHble cBeleHHs 0 KyOe U THpaMH/Ie,
ux pa3BEépTku U Mojaenu. CedeHus
MHOT'OI'PAHHUKOB

HauanpHbIe cBeieHHs 0 KyOe U TUpaMHuIe,
ux pa3BEpTKU U Mozaenu. CeueHus
MHOTOTPaHHUKOB

[TousaTHe 00 aKCHOMATHUYECKOM
MIOCTPOCHUH CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHSI M3 HUX




TToHsATHE 00 AKCHOMATUYECKOM
MOCTPOCHUH CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHSI M3 HUX

TToHsATHE 00 AKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUH U CIEACTBHS U3 HAX

10

[TousaTHEe 00 aKCHOMATHUYECKOM
MOCTPOCHUU CTEPEOMETPUU: AKCUOMBI
CTepeOMeTpI/II/I U CJIICACTBUA U3 HUX

11

B3aumHoe pacnonoxeHue npsMbIx B
MIPOCTPAHCTBE: MepeceKarorecs,
napajuleJIbHbIe U CKPEIMBAOIINECs
pSIMbIE

12

[TapanneabHOCTh MPSIMBIX U MNIOCKOCTEN B
MPOCTPAHCTBE: NMapauIeIbHbIE MIPSIMBIE B
MIPOCTPAHCTBE; MapaJUIETbHOCTh TPEX
IPSIMBIX

13

[TapannenbHOCTh MPSIMBIX U MNIOCKOCTEN B
npocTtpancTie: [lapamienbHOCTh IPSAMON U
IJIOCKOCTH

14

Vel ¢ COHAITpaBJICHHBIMU CTOPOHAMU

15

Yroa Mexay npsIMbIMU B IPOCTPAHCTBE

16

Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE

17

[TapanienbHOCTh MIIOCKOCTEH:
napajiCJIbHBIC INIOCKOCTHU

18

CBolicTBa napauiesbHbIX MJIOCKOCTEHN

19

[IpocTeiitye mpocTpaHCTBEHHBIE (UTYPHI
Ha TUIOCKOCTH: TETPadap, KyO,




napajuieenuIie

20 [Toctpoenune ceuenuit

21 ITocTpoenue ceueHnit
KonTponpHas padora o teme "IIpsimbie u

22 IJIOCKOCTH B IIPOCTPAHCTBE.
[TapanienbHOCTb NPSAMBIX U IIIOCKOCTEN"
[leprieHAMKYISIPHOCT MPAMOU 1

23 IJIOCKOCTH: IEPIIEHINKYJISIPHBIC MPSIMBIE B
IIPOCTPAHCTBE

24 [Ipsambie mapaiienbHbIC U
NEPHEHANKYIISIPHBIE K ITIOCKOCTH

’5 [Ipsimble napaiienbHble U
NEPNEHIUKYIIIPHBIE K IIJIOCKOCTH

26 [Ipr3Hak nepneHIuKyJISIPHOCTH IPSIMON U
IUIOCKOCTH

7 [Ipr3Hak nepneHIuKyJISIPHOCTH IPSIMON U
IJIOCKOCTH

73 Teopema 0 npsIMOM ITEPIIEHAUKYIIAPHOU
IUIOCKOCTH

79 Teopema o mpsIMON NEPICHANKYISIPHON
IIJIOCKOCTH

30 Teopema o mpsiMON NEPICHANKYIISIPHON
IIJIOCKOCTH
[lepnennuKkynsip 1 HaKJIOHHBIE: PACCTOSHUE

31 OT TOYKH JI0 INIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IIJIOCKOCTH

10 [lepnenaAUKYIsIp ¥ HAKIIOHHBIE: PACCTOSIHUAE

OT TOYKHU OO INIOCKOCTHU, PpACCTOAHUC OT




IPsIMOM 10 IIJIOCKOCTH

[leprieHauKYNIAp M HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH
[TeprieHaUKYIIAp M HAKIIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT
MPSIMOM 10 TIIIOCKOCTH

15 VYTIIBI B IPOCTPAHCTBE: YrOJ MEKIY
MPSMOU U TNIOCKOCTBIO

36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroil
JBYTPaHHOIO yria

37 JIByrpaHHbI{ yroJl, TMHEWHBIN YroJl
JIBYTPaHHOIO yria
[lepnieHAUKyYISAPHOCTD IUIOCKOCTEN:

38 MPU3HAK NEPHEHIUKYIIPHOCTH IBYX
IUIOCKOCTEN
[lepnieHAUKyYISAPHOCTD IUIOCKOCTEN:

39 IpU3HAK NEPIEHIUKYIIPHOCTU ABYX
IIJIOCKOCTEN
[lepneHAUKyYISAPHOCTD IUIOCKOCTEN:

40 IIPU3HAK IEPIICHIUKYIIPHOCTH IABYX
IIJIOCKOCTEN

41 Teopema o TpEX nepneHIUKYIApax

42 Teopema o Tpéx neprneHAuKyIsIpax

43 Teopema o TpEX nepneHIUKYIApax
KonTtponsHas padbora mo Temam

44 "I[lepieHANKYISAPHOCTD NPSIMBIX U

Al

mIockocTe" U "Y bl MeXay NPSAMBIMU U




IIOCKOCTAMHA"

45

[TonsiTHE MHOTOTPAaHHUKA, OCHOBHBIE
3JIEMEHTBI MHOI'OTPAHHUKA, BBITYKJIbIE U
HEBBIITYKJIbIE MHOIOTPAaHHUKH; Pa3BEPTKA
MHOT'OI'PAaHHMKA

46

[Ipusma: n-yronbHas npu3Ma; rpaHu U
OCHOBaHUS IPU3MBI; IPsIMasi 1 HAKJIOHHAs
npu3Mbl; OOKOBas U MOJIHAS TTOBEPXHOCTh
PU3MBbI

47

[Tapannenenunen, NpAMOYTOJbHBIN
napa’sulesienuIiel U ero CBOMCTBa

48

IInpamua: n-yrojapHast IMpamMuaa, TPaHu U
OCHOBaHUE MUPaMUIbl; OOKOBasI U MOJIHAS
MOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yCceuE€HHas MUpamMuIa

49

[IpaBunbHbIE MHOTOTPAHHUKU: TTOHSATHE
MPaBUILHOTO MHOTOIPAHHUKA; TPaBUIbHAS
npu3Ma U NpaBuiIbHAS THPaAMUIA;
IpaBUJIbHAS TPEYTOJIbHAS MUpaMUIA U
MPAaBUIBHBIN TeTpadip; KyO

50

HpeIICTaBJIeHI/Ie (0] HpaBI/IJIBHLIX
MHOTOTPAaHHHKAX: OKTA3IP, TOJCKAdIP U
UKOCadIp.

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOUYKH, IIPSIMOH, TNIOCKOCTH.
DNeMEHTB CUMMETPUH B IMpaMuax,
napajuiejenunesax, NpaBUIbHbIX
MHOI'OIPaHHHUKaX




Brraucnenue 3J1IeMEHTOB MHOT! OI'PaHHUKOB:

32 pé06pa, TuaroHau, yribl !
[Tnomans 60KOBOM MOBEPXHOCTH U MOJHOM
53 MOBEPXHOCTHU MPSIMOU MPU3MBI, TLTOIIATH 1
OCHOBaHUH, TeopeMa 0 OOKOBOU
MOBEPXHOCTH MPSIMOU TPU3MBI
[Tnomaas 6OKOBOM MOBEPXHOCTH H
54 MOBEPXHOCTH MPABWILHON MUPAMUJIBI, !
TEopeMa O IO OOKOBOI MOBEPXHOCTH
YCEUYEHHOU MUPAMUIBI
55 KoHnTposnbHas pabota mo teme |
"MHororpaHHuku"
56 [Tonsitue 06 06bEME 1
57 O06BEM nupamMuIsl 1
58 O0BEM TUpaMUIbI 1
59 O06BEM nupamMuIsl 1
60 O0BEM TUpaMUIbI 1
61 O0BEM TTPU3MBI 1
62 O0BEM IPU3MBI 1
63 O0BEM TTPU3MBI 1
64 KonTtponbnas padota mo teme "O0bEMBI |
MHOTOTPaHHUKOB"
[ToBTOpeHMEe, 0600IIEHNE CHCTeMAaTH3AIINS
65 3HaHui. [locTtpoeHue ceueHuii B 1
MHOTOTpaHHHUKE
[ToBTOpeHMEe, 0600IIEHNE CHCTeMAaTH3AIINS
66 3HaHWW. BbrunciaeHue pacCTOSHUN: MEXIy 1

ABYMS TOYKaMH, OT TOYKHU OO HpSIMOﬁ, oT




TOYKH OO0 MIOCKOCTH, MCIKIAY
CKPCIIUBAOIHUMHUCS ITPAMBIMHA

67 Hrorosas kKoHTpoOJBbHASA paboTa

[ToBTOpEeHME, 0000IIIEHNE CUCTEMATH3AITUS
3HaHWW. BeuncieHue yrioB: Mexay

68 CKPEIIMBAIOIIUMHUCS TPAMBIMU, MEKITY
MPSIMOI M TUNTOCKOCTBIO, IBYTPaHHBIX

YIJIOB, YIJIOB MCKAY IMIIOCKOCTSIMU

OBIIEE KOJMYECTBO YACOB I10
I[TPOIT'PAMME

68




11 KITIACC

Ne i/

Tema ypoka

KoaunuecTBO 4acoB

KonTposabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: ueHTp, paanyc, Inamerp;
TUTOIIA]Ib TIOBEPXHOCTH CHEpHI

B3aumMHoe pacnionoxxenue chepsl u
IUTOCKOCTH; KacaTelbHask INIOCKOCTh K
chepe; romans chepsl

N3obpaxenue chepsl, mapa Ha
mockocT. CeyeHus mapa

[y gpruveckas mOBEPXHOCTb,
o0pa3yroIne MUIHHIPUIECKON
MMOBCPXHOCTHU, OCb I_[I/IJII/IHI[pI/I‘-IeCK()ﬁ
IOBEPXHOCTU

[unwHap: ocHOBaHUS B OOKOBas
MMOBEPXHOCTh, 00pa3yroIas U 0Ch;
[UIOIAAs OOKOBOM M MOJIHOM
MMOBEPXHOCTHU

N3o0pakenne muinHApa HA TIOCKOCTH.
Pazpéprka umnmunapa. Ceuenus

IUIUHIPA (TTI0OCKOCTHIO, TApaJIeIbHOM
WIN NePIICHANKYIISIPHON OCH LIMIMHIPA)

Konnueckast oBEpXHOCTH, 00pa3yromime
KOHHYECKOW TOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOW MOBEPXHOCTH




Konyc: ocHOBaHME U BEpILNHA,

8 oOpa3yromas 1 0Ch; IO, OOKOBOM 1
MOJTHOM TOBEPXHOCTHU
Yceu€HHbII KOHYC: 00pa3yrouye u

9 BBICOTA; OCHOBAaHHUSA M OOKOBas
MOBEPXHOCTh
N3006paxeHnune KoHyca Ha MIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca

10 (TIIOCKOCTHI0, MapaljIeNIbHON
OCHOBAHHIO, U IJIOCKOCTBIO, TPOXOIAIIEH
Yyepe3 BepIINHY)

1 Komb6unarust ten BpaieHus u
MHOTOTPaHHUKOB
MHOrorpaHHuK, OMMCaHHBINA OKOJIO

12 cdepsr; cdepa, BrcaHHAs B
MHOTOTPaHHUK WU B TEJIO BPALLECHUS

13 [Tonsitre 06 06bEMe. OCHOBHBIE
CBOICTBa 0OBEMOB TEN

14 O0BéM UIMHIIpa, KOHYCa

15 O06bEM mrapa u wiomaas chepsl
[Tomo6HbIE TeNa B IPOCTPAHCTBE.

16 CooTHoIIEHNSsI MEX Yy IIOIASIMHU
MOBEPXHOCTEH, 00hEMAMHK MOAOOHBIX TET

17 Kontponbnas padota o temam "Tena
Bpamenus" u "O6beMbl Ten"

18 BekTop Ha mII0CKOCTH U B IPOCTPAHCTBE

19 CrnosxeHue v BBIYMTAHNE BEKTOPOB

20 YMHOKEHUE BEKTOpa Ha YUCIIO




21

Pasnoxxenne BekTopa 1o Tpém
HEKOMIUTaHapHBIM BekTopam. [Ipasuiio
napajuiefienuneaa

22

Pemienue 3ama4, CBSI3aHHBIX C
IIPUMEHEHHUEM IIPAaBUJI JEHUCTBUN C
BEKTOPAMHU

23

[TpsiMmoyronbHas cucrema KOOpJUHAT B
npoctpancTse. KoopanHaThl BEKTOpA.
IIpocreiimne 3aga4u B KOOpAMHATAX

24

VYron mexay Bekropamu. CKalasipHOE
MIPOU3BEICHNE BEKTOPOB

25

Beluncnenue yrioB My NPsIMbIMUA U
IIJIOCKOCTSIMU

26

KoopanHaTHO-BEKTOPHBIN METOA ITPU
pEeLICHUU T€OMETPUYECKUX 3aa4

27

KontponbHas padota o teme "BekTopsr
Y KOOPJIMHATHI B MPOCTpPaHCTBE"

28

[ToBTOpeHme, 06001IeHNE 1
cCucreMarmni3anuia sHaHui. OCHOBHEIE
¢burypsl, GpakThl, TEOPEMBI Kypca
TUTAHUMETPUH

29

[ToBTOpeHue, 06001mIEeHNE 1
cucreMarmni3anuia sHaHui. OCHOBHEIE
¢burypsl, GpakThl, TEOPEMBI Kypca
TUTAHUMETPUHT

30

[ToBTOpeHue, 06001IeHNE 1
cUcTeMaTHu3alys 3HaHUH. 3agaun
TUTAHUMETPUHU ¥ METOJIBI X PEIICHUS




[ToBTOpeHue, 06001mIeHNE 1

31 cucTeMaTu3alus 3HaHui. 3agaqu 1
TUTAHUMETPUH U METOJIBI UX PEIICHHS
[ToBTOpeHme, 06001IeHNE 1

0 cucreMaru3anus 3HaHuii. OCHOBHBIE !
¢burypsl, pakThl, TEOPEMBI Kypca
CTEPEOMETPHUH

33 HToroBast KOHTpoJbHAsA padoTa 1

14 [ToBTOpEHME, 06o6meHI:Ie u |
cUCTeMaTH3anus 3HAHUH

OBILEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Atanacsu JI.C., Bytyzos B.®., Kagomues C.b. u ap. ['eomerpus (6a30BbIii n 10-11 | IIpocBemienue
MPO(IILHBIN YPOBHH).
Mep3zisak A.T'., Ioxsikor B.M. /moxn pex. Ilomonsckoro B.E. 'eomerpust 10 BEHTAHA-TPA®

yriyOJIeHHBIA YPOBEHbD).

Mepsnsk A.I'., Homuposckuit J[.A., Ilonskos B.M.; nox pen. [logonsckoro B.E.
["eomeTpust (YriryOJICHHBIN YPOBEHB).

11

BEHTAHA-T'PA®

METOIUYECKHUE MATEPHUAJIBI I YYUTEJIA

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET
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G=TaTbaHa AnekcaHgpoBHa, SN=PxaHHukoBa, CN="
MEPBOYPAJILCKOE MYHUUWMNAIIbHOE ABTOHOMHOE
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