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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma ydeOHOro kypca «l'eomerpusi» 0a30BOro ypoBHS st
obyuarormuxcsi 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaabHOTO
TOCYJJapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHApPTa CPEAHETO OOIIETo 00pa30BaHuUs,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpEeOOBaHUMU, MPEABSIBIIEMBIX K
MaTEMaTUYeCKOMYy OO0pa30BaHUIO, M TPAAMIMA POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nmporpaMMbl 00€CII€YMBAET OBJIAJICHUE KIIOYEBBIMU KOMIETECHIUSMH,
COCTABJISIIOLIMMU OCHOBY JUISI CaMOPAa3BUTHS M HENPEPHIBHOTO 0OOpa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U TIO3HABATEIHHOTO Pa3BUTHUSA
JUYHOCTH 00yYaroNuXcsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHusi OOYCIIOBJIEHAa MPAaKTUYECKOW 3HAUYMMOCTBIO METANPEAMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOyUEHHUS T€OMETPUHM B HAIPABJICHUU JUYHOCTHOTO
pa3BuUTUsl OO0y4aroumxcs, (QOpMHUPOBaHUS (PYHKIMOHAIBHONW MAaTeMaTUYeCKON
IPaMOTHOCTH, U3YUYEHHUS APYTUX yUEeOHBIX AUCUMILINH. Pa3Butue y oOyuarommxcs
IPABWIBHBIX NPEJICTaBICHUM O CYLUIHOCTH M NPOMCXOKIECHUM I€OMETPUUYECKUX
abcTpakiuii, COOTHOUICHUH pPEaJbHOTO M WACATBHOT0, XapakTepe OTPaKEeHUs
MAaTeMaTHYECKOW HAyKOM SBIECHHM M MPOLECCOB pPEAIBHOIO MHUpPa, MeECTe
Tr€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMaTHUYECKOI0 MOJCIUPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYTHOTO MHUPOBO33PEHUS
yYalmxcs, a TakKe KauyecTB MBIIIJICHUS, HEOOXOAWMBIX [JIs aJanTaldd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOmiero o00pa3oBaHus, TaK KakKk O00ECIIEYMBAET BO3MOXHOCTb M3YUEHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHOM HAIPaBIEHHOCTH, TaK U T'yMaHUTapHOM.

Jlornueckoe MbIlIUIEHHE, (OPMHUpPYEMOE NPHU H3YUYEHUH OO0YYarOUMMUCS
MNOHSTUWHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LEMOYKH JIOTUYECKUX YTBEPKACHUN
B XOJ€ pEILICHUS TeOMETPUYECKMX 3a7ad, YMEHHE BBIJBUTaTb U OINPOBEPrarThb
TUIOTE3bl HEMOCPEICTBEHHO MCIIONB3YIOTCS NPU PEUIEHUM 3a/1ad €CTECTBEHHO-
HAy4YHOTO LIMKJIA, B YACTHOCTHU U3 Kypca (PU3HUKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00JAcCTsIX AESITeNbHOCTH udenoBeka. OpHeHTalMs 4elloBeKa BO BPEMEHHU U
IPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €ro COIHUaIbHOTO ObITHs, (opma
OTPaXEHUs OKPY’KAIOLIET0 MHUPA, YCIOBHE YCIHEIIHOIO NO3HAaHUS M aKTHUBHOIO
npeoOpazoBaHusl  AeWcTBUTENbHOCTU.  OnepupoBaHUE  POCTPAHCTBEHHBIMU
oOpa3zaMu OOBEIUHSET pa3Hble BHJbI y4eOHOW U TPYIOBOM JESATEIbHOCTH,



ABIIACTCA OJHUM U3 MNPOPECCHOHATIBHO BAXKHBIX KayeCcTB, MOSTOMY aKTyajbHa
3amaya (opmMupoBaHHsS y 0O0yYarONUXcCsi MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBUJHOCTH OOpPA3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJIFOTOBKE K MPAKTUIECKOW ACSTEILHOCTH 10 MHOTHM HAITPABIICHUSM.

[lenp ocBoeHMs mporpaMMbl ydeOHOro Kypca «l'eomeTpus» Ha 0a30BOM
ypoBHE o0OyueHuss — o0OmeoOpa3oBaTeibHOE U OOILIEKYJIBTYpPHOE pa3BUTHE
oOydJalomuxcsi ~ 4yepe3  oOecreueHue  BO3MOXKHOCTH  MPHOOpETEeHuss U
UCIIOJIb30BaHUsl CHUCTEMATHYECKUX TIEOMETPUYECKUX 3HAHUM U JEUCTBUM,
CHEIU(PUIHBIX TEOMETPUHN, BO3MOXXHOCTH YCIIEITHOTO MPOJI0JDKEHUST 00pa30BaHUs
IO CTIICIIUATBHOCTSIM, HE CBS3aHHBIM C MPUKJIATHBIM HCIIOIH30BAaHUEM T€OMETPHH.

[IporpaMmMa mo reomeTpuu Ha 0a30BOM YpOBHE NpeIHA3HayeHa Jis
00y4aromuXxcsi CpeAHeN MIKOIbI, HEe MCIBITHIBABIINX 3HAUUTEIBHBIX 3aTPYIHEHUN
Ha YpOBHE OCHOBHOI'O 0011ero oopazoBanusi. Takum o0pa3zoMm, oOydaroniygecs: Ha
0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOIIME MAaTeMaTHYECKUE YMEHHS, CBS3aHHBIC
co cnenu(puKONd TeoOMETpUd M HEOOXOAUMBIC I KU3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, OHM UMEIOT BO3MOXXKHOCTh M3YyUHUTh T'€OMETpHUI0 Oosee
rIIyOOKO, €ClM B JaJbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUUYECKUX
3HAHUAX B TIPOGECCHOHATLHON e TEIbHOCTH.

JlocTkeHre 1eMr OCBOCHHSI MPOTPaMMBI OOECTICUMBACTCS  pPEUICHHEM
COOTBETCTBYIOIIMX 3anay. [IpHOpUTETHBIMM 3aJadyaMM  OCBOEHHUS Kypca
«I"'eomerpum» Ha 6a30BoM ypoBHEe B 10—11 kitaccax sBISIOTCS:

 hopMupoBaHUE IPECTABICHHUS O TEOMETPHH KaK YaCTH MUPOBOM KyJIbTYPHI
¥ 0CO3HAHUE €€ B3aMMOCBSI3U C OKPYIKAIOIIUM MUPOM;

 hopMupoBaHUE MPECTABICHNS O MHOTOTPAHHUKAX W TeJlaX BPAIECHUS Kak
0 BaXHEHIIMX MaTeMaTHYECKHX MOJIEISAX, MO3BOJSIOUIMX OMHCHIBATh U
U3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

 opMupoBaHUE YMEHHUS paclio3HaBaTh Ha YEPTEKaAX, MOJCIIAX U B PEATbHOM
MUPE MHOTOTPAaHHUKH U TeJla BpaICHHUS;

¢ OBJIQJICHWE METOJAaMH pEIIEHHUs 3a7ad Ha MOCTPOCHHUS Ha HU300pAKEHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

e popMupoBaHHME yYMEHHS OMNEPUPOBATH OCHOBHBIMH  TOHATHUSAMU O
MHOTOTpaHHHUKAX U TeJIaX BPAILICHUS U UX OCHOBHBIMU CBOMCTBAMH,

e OBJIQJICHHE aJITOPUTMAMHU PEIICHHsI OCHOBHBIX THUIIOB 3a/1a4; (popMupoBaHUe
YMEHHSI MPOBOJUTH HECJOXKHBIE JOKa3aTelIbHbIE PACCYXACHHUS B XOJe
pelleHus CTEPeOMETPUUYECKHUX 3aJady M 3aJa4 C [PAKTHYECKUM
COJIepIKaHUEM;

e PA3BUTHE MHTEJICKTYAIBHBIX U TBOPYECKHUX CIIOCOOHOCTEH 00ydJaroImmxcs,
MO03HABATEILHON aKTHBHOCTH, MCCIIEIOBATENBCKIUX YMEHHA, KPUTHYHOCTH
MBIIICHMS,



e popmupoBaHuEe (PYHKIIMOHATBHONW TPAMOTHOCTH, PEIEBAHTHOM T'€OMETPHH:
YMEHHE PACIIO3HABATH MPOSBICHUS T'€OMETPUUYECKUX MOHITHH, OOBEKTOB
Y 3aKOHOMEPHOCTEN B pEabHBIX KU3HEHHBIX CUTYalUUAX W IPH U3YYEHUU
OpPYruX  y4eOHbIX  NIPEIMETOB,  IPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEN, (HOPMYIMpPOBATh UX Ha A3BIKE T€OMETPUH U CO3AaBaTh
FEOMETPUYECKHE MOJIEIH, NPUMEHATh OCBOEHHBIM TI'€OMETPUYECKUI
anmapar  JUI1 = peleHus — I[PAaKTHKO-OPUEHTHUPOBAHHBIX  3a]ad,
UHTEPIIPETUPOBATH U OLICHUBATH I1OJTyYEHHBIE PE3yJIbTATHI.

OTIMYUTENBHON OCOOEHHOCTBIO IPOrpaMMBbl SIBJISIETCS BKJIIOYEHHE B KypcC
CTEPEOMETPUM B Hauyaje €ro u3y4deHMsl 3ajad, peIIaeMblX Ha YPOBHE
WHTYUTHUBHOTO MO3HAHMUSI, ¥ OTIPEICIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJl
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U TMPOCTPAHCTBEHHOIO
MBILUIEHHS], CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX MPOIIECCOB, MOTUBUPYET K
NaJbHENIIEMY U3YUEHHIO PEAMETA.

[Tpenmourenue oTAAETCSA HATISIIHO-KOHCTPYKTUBHOMY METOAY OOYYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BuThe IPOCTPAHCTBEHHBIX IIPEACTABICHUMU Y
ydalmxcs B Kypce CTEPEOMETpPUM IPOBOJAUTCSA 3a CYET pEIICHUs 3ahad Ha
CO3JaHHE  IPOCTPAHCTBEHHbIX 00pa3oB W  3aJady Ha  ONEpUPOBAHME
IPOCTPAHCTBEHHBIMH oOOpa3amu. Co3nanue oOpa3a MPOBOAMTCA C OMNOPOM Ha
HarJsAHOCTh, @ ONEepUpoBaHHE OOpa3oM — B YCIOBUSAX OTBICYEHHS] OT
HarJIsAHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COAECPKAHMSL.

OcHOBHBIE coaepkaTeNbHble JTUHUU Kypca «['eomerpum» B 10-11 knaccax:
«MHororpanHuku», «IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBEY, «Tena BpareHus»,
«BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JIOTUYECKUX YMEHUN
pacnpenensieTcss HE TOJBKO IO COJEP)KATEIbHbIM JIMHHSM, HO W IO ToJaM
00yueHHUs Ha YPOBHE Cpe/IHET0 o0I1ero oopa3oBaHusl.

ConepxxaHnue 00pa30BaHUS, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yJIbTaTaM
OCBOGHHUsI paboyeil mporpaMMmbl, pachpeneia€HHbIM [0 TojaM OOy4eHHs,
CTPYKTypUpPOBaHO TakuM o0Opa3oMm, YTOObl OBJAJCHHE T'€OMETPHUUECKUMHU
NOHATUSMU U HaBBIKAMHU OCYLIECTBIISIIOCH IOCIEA0BATENBHO U MOCTYIIATEIBHO, C
coOII0ICHNEM IPUHLIMIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJINCh B
OOLIYI0 CUCTEMY T'€OMETPUYECKUX IPEICTABICHUM OOy4YaroIUXCs, paciiupss U
yrayOssis e€, o0pa3ysl MpoUHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uzyuenue reometpun orBoautcs 2 yaca B Heaento B 10 kimacce u 1 gac B
Henemo B 11 kitacce, Bcero 3a jiBa rojia o0ydenus - 102 yueOHbIX yaca.



COIAEPKAHUE YYEBHOTI' O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touyka, TIpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
napajulesIbHble M CKpemmBarommecs npsmele. [lapamtensHOCTs NpAMBIX U
IJIOCKOCTEd B MPOCTPAHCTBE: MapaJUICIbHbIE MPSIMBIE B  IPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPSMBIX; NAPAILIEIBHOCTh MPSAMOM M IJIIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMM CTOPOHAMM; YyIOJ MEXIy IpPSAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEN: [apaJljIeIbHbIC IIJIOCKOCTH; CBOMCTBA
napajulebHBIX TuIocKocTei. [lpocreiimve mnpocTpaHCTBEHHbIE (QUIYyphl Ha
IJIOCKOCTH: TETpa’ap, KyO, mapasuiesenume]]; HOCTPOSHUE CEUCHHH.

[leprieHIUKYISIPHOCTh NPSIMOM M TJIOCKOCTH: MEPIEHIUKYIISIPHBIE MPSMBIE B
IIPOCTPAHCTBE, NPSMBbIE NapAUICIBHBIE M IEPIEHAMKYISAPHbIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYISAPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
MEPIEHAUKYJISIPHONW TIJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YIOJI MEXKAY MPSIMOU U
IUIOCKOCTBIO;  JIBYTPAHHBIM  yroJ, JIMHEWHBIM YroJ JBYTPAHHOTO  yrIJA.
[leprieHIUKYJISIp ¥ HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHUE
OT TMNpsAMOM 70  TIUJIOCKOCTH,  MpoeKuuss  (GuUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYISAPHOCTh  IUIOCKOCTEW: NPU3HAK  IEPIECHIUKYJSIPHOCTH — JABYX
IIOCKOCTEN. TeopeMa 0 TPEX NMEPIEHNKYIIAPaX.

MHOrorpaHHuKu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PDAHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIBIE MHOTOI'PAHHUKH; pa3BEPTKA MHOrOrpaHHuka. [Ipusma: n-yronpHas
npu3Ma; TPaHU U OCHOBAHUS MPU3MBI; IpsiMasi M HaKJIOHHAs MPHU3MbI, OOKOBasi U
MOJIHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenurnen, IPSAMOYTOJIbHBIN
napajuielienunes; U ero cporcra. llupamupa: N-yronpHas nupamuaa, rpaHd U
OCHOBaHUE MUPaMU/Ibl; OOKOBAs M MOJIHAs TOBEPXHOCTh MUPAMUJIbL; IPaBUIIbHAS U
yCceu€HHas MNHpaMuja. OJEMEHThl Npu3Mbl M nupamuasl. IIpaBunbHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHAS MpPU3MaA U
NpaBWIbHAs NHPAMUIA; NPABUIIbHAs TPEYroJibHas MNHUpPAaMHUAA W TPaBUIJIbHBIN
terpa’dap; KyO. IlpencraBieHre O MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
nozeka’ap u ukocasap. CeueHus MpuU3Mbl U TUPAMUJIBIL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSMOM,
IJIOCKOCTU.  DJEMEHThl CUMMETPHUM B MNHpaMUAaX, Mapauielienunenax,
MIPAaBWJIBHBIX MHOT'OTPAHHUKAX.



Brruucienne 5SIeMEHTOB MHOTOTPAaHHUKOB: pEOpa, OMAroOHAM, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTU NPSIMON MPU3MBI,
IJIOMAh OCHOBAaHMHA, TeopemMa O OOKOBOW IOBEPXHOCTH WPSIMOM TPU3MBIL.
[Imomaas OOKOBOM IMOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHON MUPaMUJIBI,
TeopeMa O IUIomaau yceuéHHou mnupamuabl. [loHstue 00 o0béMe. OOBEM
MUAPAMU/IbI, TPU3MBL.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOAOOHBIX TEI.

11 KIIACC

Tesia Bpalenus

Hunuaapuyeckas MIOBEPXHOCTD, oOpasytomue HIAHAPUYECKOU
MOBEPXHOCTH, OCh IWIMHIPUYIECKON mMoBepxHOCTH. [lunwHAp: oOcHOBaHWS U
OOKOBasi TMOBEPXHOCTh, OOpa3ywIIas W OCh, IUIONIAJb OOKOBOW H TOJHOMN
MOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yromue KOHMYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOW MmoBepXHOCTH. KOoHyC: OCHOBaHME U BeplInHa, 00pa3yromas
U OCh;, IUIOMAAh, OOKOBOWM ¥ TIOJHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
00pa3yrolye U BhICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IJIOMIAb MMOBEPXHOCTU C]ephl.
B3aumMHoe pacnosnoxkenue chepbl U MIOCKOCTH; KacaTelbHasi TNIOCKOCTh K cepe;
10 CHEpHI.

N306paxenue Tea BpallleHus Ha II0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KoMOuHanum Ten BpalieHuss UM MHOTOIPAaHHUKOB. MHOTOIpaHHUK,
onucaHHbIM oOkoJI0 cdephl; chepa, BHUCaHHAsT B MHOTOIPAHHHUK, WM TEJO
BpalllCHUS.

[Tonsitue 06 06pEMe. OcHOBHBIE CBOMCTBA 00HEMOB Tem. Teopema 06 00BEME
OpSIMOYTOJIBHOTO Tapajjienenumneaa u ciaeactsus u3 He€. OO0bEM LWIMHIpA,
KoHyca. O0BEM 11apa U II0IIaAb Chephl.

[TonoGubeie Tena B mpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOUIAASIMU
NOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEN.

Ceuenuss wmwiMHApa (TApaJUIENbHO M NEPHEHAMKYJSAPHO OCH), CEYEHHS
KOHyca (mapajuieIbHO€ OCHOBAHHMIO M MPOXOJAIEe 4Yepe3 BEpIIMHY), CEUEHUs
nrapa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha muiockocTu 1 B mpocTpancTBe. ClI0KeHUe U BRIYMTAaHHE BEKTOPOB.
YMHOKeHue BeKTOopa Ha yucio. Pa3noxeHne BeKTopa mo TpéM HEKOMILJIaHAPHBIM
BekTopaM. [lpaBuno mapamienenunena. Pemenwe 3agad, CBS3aHHBIX C
NpUMEHEHUEM TpaBWil JACHCTBUH C BekTopamu. lIpsiMmoyroisibHas cucrema



KoopauHaTt B mnpoctpanHcTBe. Koopmmnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTojl Mexay BekropaMu. CKalsipHOE MNpPOU3BEIICHHE BEKTOPOB.
Bpruucnenne yriioB Mexay NpsIMbIMU U TUIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl ydeOHOro TMpeameTa
«MaremMaTnka» XapaKTEpU3YHOTCH:

I'pa:xknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAAHCKOMN MO3UIIUU 00YUYaIOIIETroCcs KaK aKTUBHOTO
U OTBETCTBEHHOTO UYJi€Ha POCCHMCKOrO0 OOIIEeCTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PDYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYD, SBIICHUM,
NporeAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl WU TIp.), YMEHHUEM
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTAMHM B COOTBETCTBHUM C HX
(GYHKIUSAMU 1 Ha3HAYECHUEM.

IIarpuoTrnyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUICKOMN TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUSI K
MPOIIUIOMY U HAaCTOSIIIEMY POCCUHCKON MAaT€MAaTUKH, IIEHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHUSIM POCCUHUCKUX MAaTEeMaTUKOB U POCCUMCKON MaTEMaTUYECKON IIKOJIbI,
K HCIIOJh30BAHUIO 3THUX JOCTKEHWW B JPYTHX HayKax, TEXHOJOTHUAX, cdepax
HKOHOMMUKHU.

JAyX0BHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAaHHEM JTyXOBHBIX LIEHHOCTEU POCCUICKOTO Hapoaa;
c(hOpMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, H3TUYECKOrO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JIOCTUKEHUI HAYKHU U JIEATEIIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyAyIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHPY, BKIIOYAs ICTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajay, pELICHNH, pacCyXICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM acCIeKTaM Pa3JIMuHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHATh MaTEeMaTUYECKUE 3HAHUS B
MHTEpecax 3J0pOBOT0 U 6e30macHOro 0opasa KMU3HU, OTBETCTBEHHOTO OTHOILEHUS
K CBOEMY 3J0pPOBBIO (310pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHU U

OT/IbIXa, peryisipHast buznueckas aKTUBHOCTB); ¢duznyeckoro
COBEPILIEHCTBOBAHUS, npu 3aHATHUAIX CIIOPTHUBHO-03/I0POBUTEIBHOM
JesITeIbHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOJIOOWS; MHTEPECOM K
paznuyHbiM  chepaMm  TPOPECCHOHAIBLHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIAaTh OCO3HAHHBIA BBIOOP
Oynymeid mnpodeccur U peanu3oBbIBATH COOCTBEHHBIE KU3HEHHbBIC IJIAHBI;



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa30BaHUIO U
CaMOOOpPa30BaHUI0 HA MPOTSHKEHUM BCEM KU3HU; TOTOBHOCTHIO K aKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 33/1a4 MaTeMaTHYECKOW HAMPaABICHHOCTH.

IK0JIOrHYecKoe BOCIIUTaHHe:

c(hOPMUPOBAHHOCTHIO HKOJOTHUYECKON KYJIbTYpbl, MOHUMAHHUEM BIIUSHUS
COLHAIBHO-DKOHOMUYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLIMAJIbHOU
Cpenmpl, OCO3HAaHHMEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX  IPOoOJeMm;
OpPUEHTAIlMEd Ha NMPUMEHEHHUE MATEMaTUYECKHMX 3HAHUM ISl pElIeHUs 3a1ad B
00JIaCTH  OKpY’KalIledl cpeapl, IUIAaHUPOBAHUSI TOCTYNIKOB U OIEHKH HX
BO3MO>KHBIX MOCJIEACTBUN JIsI OKPYKAKOIIEH CPEIBI.

IleHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpMUPOBAHHOCTHEIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAyKd M OOIIECTBEHHOM  MPAKTUKH, TMOHUMaHUEM
MaTeMaTHYECKOW HayKHd Kak c]epbl 4eIoBEYECKOM JesATEeNbHOCTU, JTaroB €&
pPa3BUTHS W 3HAUYUMOCTH JJIS PA3BUTHUS LMBWIM3ALKMKU; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOW KyJIbTypOoWd KakK CpEIACTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYIO W HCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJILHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHMSI MPOTPAMMbl Y4E€OHOTO MpeaMera
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHHEM YHUBEPCATHHBIMU
NO3HABAMENbHBIMU  OeliCBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHLIMU
0elCmeUusMU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTNEUIMU.

1)  Vuueepcanvmuvie  noznaeamenwvuvie  Oelicmeus, — 0bOecnevuU8arom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuxcs (oceoeHue
Memooo8  NO3HAHUSL  OKpYXHCAIOWe20  Mupa,  NpUMeHeHue  J102U4eCcKUX,
Ucc1e008amenbCKux onepayull, yMeHut pabomamso ¢ ungopmayueti).

Bba3oBble JJornueckue geiicTBUA:

 BBISIBJISITh U XapPaKTEPU30BaTh CYIIECTBEHHbIE NMPU3HAKK MaTEMaTUYECKHX
00BEKTOB, TOHATHUN, OTHOIICHUW MEXIy MOHITHAMU; (HOPMYIUPOBATH
OTIpeNIeTICHUs]  TMOHATUN, YCTAaHABIMBATh CYIIECTBEHHBI  MPU3HAK
KJaccuduKalu, OCHOBAaHUS JJii OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
POBOJIMMOTI0 aHAJIN3A;

e BOCIIPUHUMATh,  (OPMYJIMPOBATbH M  NPeoOpa3oBbIBATh  CYXKICHUS:
YTBEPAUTEIbHBIE U OTpPUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE,;
YCIJIOBHBIC;

e BBISIBJISITh ~ MaTe€MaTU4YeCKHe  3aKOHOMEPHOCTH, B3aMMOCBSI3U U
npoTuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKIACHUSIX;



npemiaraTh  KpUTEPUM  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e ICTIATh BBIBOJBI C WCIIOJIH30BAHWEM 3aKOHOB JIOTUKH, IEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

e IPOBO/IUTD CaMOCTOSITEJIbHO J0Ka3aTeIbCTBA MaTEMaTUYECKUX
YTBEPXKJICHUM (TPSMbBIE U OT MPOTHBHOTO), BBICTPAUBATH apTyMEHTAITUIO,
MPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI, O0OOCHOBHIBATH COOCTBEHHBIE
CYXKJIEHUS U BBIBOJBI;

e BEIOMpPATh CMOCOO pelieHus y4eOHOM 3agadyu (CpaBHUBATh HECKOJIBKO
BApUMAHTOB peElIeHUs, BBIOUpATh HauboJee MOAXOIAUMI ¢ Yy4ETOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

ba3zoBble HcciiegoBaTeIbCKUE AeHCTBUA:

e ICTIOJB30BATh BOMPOCHI KaK MCCIIEIOBATEIbCKUNA HHCTPYMEHT IO3HAHUS;
dbopMyaupoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTUBOpEUYUE, Mpodiemy,
yCTaHaBIMBAaTh HCKOMOE€ W  JaHHOe, (opMUpOBaTh  THIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e MPOBOJINTH CAMOCTOSTEIHLHO CTUIAHUPOBAHHBIN KCIIEPUMEHT, UCCIICIOBAHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTU4YeCKOro OOBEKTa, SIBJICHUS,
Ipoliecca, BBISIBICHUIO 3aBUCUMOCTEH MEXAy OOBEKTaMH, SBICHUSIMHU,
polLeccamy;

e CAMOCTOSITEIFHO (hOPMYIHPOBATH OOOOIIEHUS W BBIBOJBI MO pe3yJbTaTaM
POBENEHHOTO HAOIIO/ICHUS, HUCCIEIOBaHUS, OLICHUBATH JOCTOBEPHOCTH
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IICHUI;

e IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaKKe BBIJBUTaTh
MIPEATNOJIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora ¢ nunopmanmeii:

e BBISIBJISITh AeUIUTH MH(GOPMAIIUK, TaHHBIX, HEOOXOMMBIX JJIsi OTBETA Ha
BOIPOC U ISl pEUICHUs 3a/1auu;

e BEIOMpaTh WH()OPMAITUIO U3 UCTOUYHUKOB PA3TMYHBIX THIIOB, AHAJTM3UPOBAT,
CHUCTEMATHU3WPOBATh W HMHTEPIPETUPOBATh HH(POPMAIHMIO PAZTUIHBIX
BUJIOB U (hOPM TIPECTABICHUS;

e CTPYKTYpHUpPOBaTh MH(POPMALIMIO, MIPEACTABIATh €€ B Pa3iIMYHbIX (opmax,
WUTIOCTPUPOBATH Tpaprueck;

e OIICHUBATH HaJEKHOCTD uHbOopMaIun o CaMOCTOSITEIIbHO
c(hopMyITUPOBAaHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHble  Oclicmeus, 0becnedusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:



e BOCIIPUHUMATHh U (POPMYJIUPOBATH CYKIIEHUS B COOTBETCTBUH C YCIOBHSIMHU
U TEeIsIMU OOIIEHUS; SCHO, TOYHO, TPAMOTHO BBIPAKATh CBOI TOYKY
3peHUs B YCTHBIX W MHCHMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOIy
pelIeHus 3a/1a4¥, KOMMEHTHUPOBAThH TIOMYyUYEHHBINH PEe3yIbTaT;

B X0J/I¢ OOCYXICHHUS 3a/1aBaTh BOIMPOCHI TI0 CYIIECTBY 00CYKIaE€MOW TEMHI,
poOJIeMBI, perIaeMoi 3a/1auu, BHICKAa3bIBaTh UCH, HAIICJICHHBIC HAa TIOUCK
pEIICHUs; COMOCTaBISATh CBOM CYXKIEHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHAlIoTa, OOHAPYXUBATh Pa3IW4YNe W CXOJCTBO TO3WIIMIA, B
KOPPEKTHOH Gopme popMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,

o IPE/ICTABIISATH PE3YJIBTATHI PEIICHUS 3a/1a4M, IKCIIEPUMEHTA, NCCIIeIOBaHUS,
MPOEKTA; CaMOCTOSATEIHLHO BBHIOMpaTh (OpMAT BBHICTYIUICHUS C Y4ETOM
3a]a4 MPe3eHTAIMH U OCOOCHHOCTEHN ayAUTOPUH.

CoTpyaHuyvecTBo:

e IOHUMATh M HCIIOJH30BATh MPEUMYIIECTBA KOMAHIHON M WHIUBUIYaTbHOU
paboOThl TIpU penieHUM YYeOHBIX 3a/lay; MPUHUMATH I€h COBMECTHOMN
NEeSATeTbHOCTH, IUIAHUPOBAaTh OPTaHU3AIMIO COBMECTHOM  paboThI,
pacnpenensiaTe BHUABI pabOT, JOTOBAPUBATHCA, OOCYXKIaTh MPOIECC U
pe3yJbTaT paboThl; 0000IIaTh MHEHHS] HECKOJIBKUX JIFOCH;

e YU4aCTBOBATh B I'PYMIIOBBIX popmax paboTel (00CyKaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMbD» W WHBIC), BBIMOJHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOW JICUCTBHSI C JPYTUMH WIEHAMHA KOMAaH/IbI,
OIICHWBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIUPOBAHHBIM YYACTHHKAMH B3aUMO/ICHCTBUSI.

3) Vnusepcanvnvie  pezynsamueHule oeticmaus, obecneyusarom
Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranusanus:

e COCTABJISITH IJIaH, aJITOPUTM PELIEHUS 3a7au, BEIOUPATh CIIOCOO pEeIeHHs ¢
y4E€TOM UMEIOIIUXCSI PECypCOB B COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI C YU4ETOM HOBOM
uHpopmaruu.

CaMOKOHTPOJIb:

eBIIAJICTh HAaBBIKAMH  TIO3HABaTEeNbHOM  pedrekcun Kak  OCO3HAHMS
COBEpIIAeMbIX JIEHCTBUIl U MBICTUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCOOAMM  CaMOMPOBEPKH, CaMOKOHTPOJIA Tpolecca H
pe3ysbTara penieHusl MaTeMaTHIeCKON 3a/1auH;

e IPEABUIETH TPYIHOCTH, KOTOPbIE MOTYT BOHUKHYTh NP PEIICHUU 3a/1a4H,
BHOCHTb KOPPEKTHBBI B JESITEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB,
JaHHBIX, HAWJCHHBIX OIIMOOK, BBISIBIICHHBIX TPYAHOCTEH;



¢ OLICHMBATh COOTBETCTBHE pe3yJibTaTa LEId M YCIOBUSAM, OOBSICHSTH
IIPUYUHBI TOCTHKEHUS WIM HENOCTH)KEHHUS PE3YJbTAaTOB IEATEIIBHOCTH,
HAXOAHUTh OIIHUOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

10 KJTACC

OnepupoBatTh MOHATUSIMU: TOUKA, MPAMasi, IIIOCKOCTb.

[IpUMEHATh aKCHOMBI CTEPEOMETPUM M CJCJACTBUS W3 HUX MPU PEIICHHUH
Tr€OMETPUYECKUX 3a/1ay.

OnepupoBaTh NOHATUAMU: MAPATIIETBHOCTh U NEPIEHAUKYIISIPHOCTD MPSIMBIX
U TNIOCKOCTEM.

KnaccupunupoBats B3aMMHOE PACMOJIOKEHHUE TPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTRBE.

OnepupoBaTh MOHATUSMH: ABYIPAHHBIM YTroJi, TpaHU JBYTPaHHOTO YIJia,
pebpo ABYTpaHHOTO yTia; JUHEHHBIM YroJl JBYTPAHHOTO YIJIa; TpajyCHas Mepa
JBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHATHUSMU: MHOTOI'PAHHUK, BBIMYKJIBIA W HEBBITYKJIBIH
MHOT'OTPaHHHUK, JIEMEHTHI MHOTOIpaHHUKA, TPaBUIIbHBI MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOTPaHHUKOB (MUpamMujia; IMpU3MA,
MPSIMOYTOJIBHBIN TIapaJljIeNIeue 1, Ky0).

Knaccudummposatsb MHOTOTPaHHUKH, BbIOMpast OCHOBaHUS JUISL
Kiaccupukanu (BBIMYKJIbIE W HEBBINYKIbIE MHOTOTPAHHUKH, IPaBUJIbHBIC
MHOT'OTPaHHUKH; MPSAMbIC U HAKJIOHHBIE MPU3MBbI, TTapajlIeJICITUICbI).

OnepupoBaTh MOHITUSIMU: CEKYIIAs IJIOCKOCTh, CECUEHHE MHOTOTPAaHHUKOB.

OOBICHATH TPUHITUIIBI TOCTPOSHUS CEUYEHUH, UCTIONB3YS METOJ CIICIOB.

CTpouTh CE€UEHHS MHOTOTPAaHHHUKOB METOJOM  CJICIOB,  BBIMOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU HU3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYpP: BUI
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HAXOXKEHNUE TEOMETPUUECKIX BEJIMYUH IO 00pa3iiaM Hiin
aIropuT™MaM, NPUMEHSAS HU3BECTHbIC AHAJIUTHYECKHE METOAbl NPU PEUICHUU
CTaHJIAPTHBIX MAaTEMAaTHYECKUX 3a/a4 Ha BBIYUCIICHUE PACCTOSHHUN MEXITY JABYMS
TOYKaMH, OT TOYKH JO TPSAMONM, OT TOYKH JIO0 TUIOCKOCTH, MEXIY
CKPEIIUBAIOIIUMUCS MTPSIMBIMH.

Pemate 3a1aun Ha HAXOXKJEHNUE TEOMETPUUECKIX BEJIMYUH IO 00pa3iiaM Hiin
aIropuT™MaM, NPUMEHSAS HU3BECTHbIC AHAIUTHYECKHE METOAbl MpPU PEUICHUU
CTAHJAPTHBIX MAaTeMaTHYECKMX 3aJlad Ha BBIYHCICHHUE YIJOB  MEXIY
CKPCIIMBAIOIIUMHUCS MPSIMBIMH, MEXAY MNOPSIMOM H  TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMM, IByTPAHHBIX YTJIOB.



Boruncnsate 00bEMBI M MJIOMAAN MMOBEPXHOCTE MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMua) € TMpUMEHEHHeM (QOpMyJ; BBIYUCIATH COOTHOILIEHHUS MEXIY
IUIOHIA/IIMU TTOBEPXHOCTEN, 00bEMaMH MOTOOHBIX MHOTOIPAHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETPUS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U INIOCKOCTh CUMMETPUH (PUTYPBI.

W3Bnekatb, mnpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HHOOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTEeXax U
PUCYHKaX.

[TpumensTh reomeTpuueckue (HaKkThl Ui PELIEHUS] CTEPEOMETPUUYECKUX
3a/1a4, NMPEeAnoJaralolux HECKOJIbKO [IaroB PELICHMs, €CIU YCIOBHS IPUMEHEHUS
3aJlaHbl B ABHOM (hopMe.

[IppuMeHATH MpPOCTEHIINE NPOrpaMMHBIE  CpPEICTBA UM JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoauTH HpUMEPB MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOLE U
JKW3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPHUH B UCKYCCTBE.

[IpyMeHATh MOJTyYEHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH pPEAJbHBIC
CUTyallUh W IPUMEHATh HW3YYCHHBIC IIOHATHS B IPOLECCE IOHUCKA PELICHUS
MaTeMaTHYeCKu C(HOPMYIMPOBAaHHONW MPOOJIEMBI, MOJAEIUPOBATH PEAJbHBIC
CUTyallud Ha S3bIKE TIEOMETPUM, HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, amnmapara aireopsl; pemarb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUYECKUX BEJINYMH.

11 KJTACC

OnepupoBaTh MOHATUAMHU: IWIMHAPUYECKAs IOBEPXHOCTb, 0Opa3yroue
[IMHAPUYECKON  TOBEPXHOCTH;  LWJIMHAP;  KOHUYECKas  IOBEPXHOCTb,
oOpa3yronire KOHHYeCKO! MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacnio3naBate Tena BpaieHus (UJIMHAP, KOHYC, cepa u map).

OOBACHATH CLIOCOOBI MOTYUYEHUS TEJ BpAILCHUSI.

KnaccudumupoBaTs B3aMHOE pacrosoxeHue cepsl U MIOCKOCTH.

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

Bbruncnsate  00bEMBI M TUIOIIAJM  TOBEPXHOCTEH TeN  BpalleHWS,
reOMETPUUECKUX TeJ C MPUMEHEHHUEM (POPMYIL.

OnepupoBaTh TOHATHSMHM: MHOTOTPAaHHHMK, BIIMCaHHBIM B chepy ¥
ONMMCaHHBIM OKOJIO cdephl; cdepa, BOUCAHHAsT B MHOTOTPAHHUK WM TEJO
BpalllCHUS.

BbIUnCISATE COOTHOIICHUSI MEXIY IUIOMIAJSMH TOBEPXHOCTEH W 00BbEMaMu
MOJIOOHBIX TEJI.



N3o0paxaTh u3yuaemble (QUIypbl OT PYKHM M C NPUMEHEHHEM MPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TNTIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 00BbEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTh CEUEHHUS TEJ BPAILICHHUS.

W3BnekaTb, HHTEPHIPETUPOBATH M MpeoOpa3oBbIBaTh HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BpInosHATE [EUCTBUSA CIOKEHUST BEKTOPOB, BBIYUTAHHUS BEKTOPOB U
YMHOKEHHSI BEKTOPA Ha YUCI0, OOBACHSITH, KAKUMHU CBOMCTBAMHU OHU 00JIaJalOT.

[IpuMeHsTh paBUIO MapajuieIenuIea.

OnepupoBaTh NOHATHIMU: I€KAPTOBbI KOOPJIWHATHI B MPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXKIY
BEKTOPAaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBHI.

Haxonutb cymMMy BEKTOPOB M MPOU3BEECHUE BEKTOPA HA YHUCIIO, YTOI MEXKIY
BEKTOpaMH, CKaJSIPHOE MPOM3BEIEHUE, pPACKIa[bIBaTh BEKTOp IO JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[TpumensTe reomeTpuueckue (akTbl Ui PEUICHHs CTePEOMETPUUECKUX
3aJ1a4, MPEANOIaratoinX HECKOIbKO AroB PEIICHHUs], ECIIM YCIOBUS TPUMEHEHUS
3a/1aHbl B IBHOM (hopme.

Pemare mpocreiiire reoMeTpuuecKue 3aJaud Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/IA.

Pemlate 3amaum Ha JOKAa3aTelbCTBO MATEMAaTUYECKUX OTHOLICHHH U
HAX0XkJIEHWE FeOMETPUUECKUX BEJIMYMH M0 00pa3iaM Wi allfOpUTMaM, MPUMEHSsS
W3BECTHBIE METO/IbI IIPU PEIICHUH CTAaHAAPTHBIX MATEMATUYECKUX 3a1a4.

[IpyuMeHATh MpPOCTEWIINE NPOrpaMMHBIE  CpPEICTBA UM AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUYECKHX 3a/1a4.

[IpuBoAMTH NpUMEPHl MATEMAaTUYECKHUX 3aKOHOMEPHOCTEH B MPUPOJIE U
YKU3HH, PACIIO3HABATH MTPOSIBJIEHUE 3aKOHOB I'€OMETPUU B HUCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIUM3UPOBATH pPEalbHBIC
CUTyallUn W TPUMEHSTh W3YUYCHHBIC IOHATHUS B MPOLECCE IOUCKA PEMICHUS
MaTeMaTH4eCcKu CHOPMYIHPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATh pPEabHBIC
CUTyallUM Ha S3bIKE T[E€OMETPHUM, MCCIEN0BAaTh IIOCTPOEHHBIE MOJEIU C
UCIT0JIb30BAaHUEM F€OMETPUUYECKUX MTOHATUI U TEOpeM, anmnapara ajareopbl; pemarhb
MIPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KounyecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposBbie)
Kontpoabsnbie IIpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 Brenenue B ctepeomerputo 10
5 IIpsiMble ¥ TIIOCKOCTH B IIPOCTPAHCTBE. 12 1
[TapannenbHOCTh MPSIMBIX U MIOCKOCTEN
3 [leprieHIUKYISIPHOCTH MPSMBIX U 12
IIJIOCKOCTEN
4 VYTbl MeXAy MPSMBIMHU U TUIOCKOCTSIMHU 10 1
5) MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 IloBTOpEHME: CEUECHMS, PACCTOSHUS U YTIJIbL 4 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5) 0




11 KJIACC

KouunyecTBo 4acoB DJIeKTPOHHbBbIE

HaumeHnoBaHue pa3esioB U TeM uugpoBbIe
Ne /i P Konrtpoubusie IIpakTHueckue (idpp )

NPOrpamMmbl Bcero o0pa3oBaTejbHbIE

padoThI padoTshI
pecypcebl

Tena Bpamenus 12

OO0BEMEI Tel 5 1

BekTops! 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1

[ToBTOpenue, 06001IEHNE, 7 1

cUucTeMaTH3allis 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0







IHOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoanyecTBO 4acoB

Bcero

KonTtpoabHubie
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3y4YeHH s

OCHOBHBIE TIOHATHS CTEPEOMETPUN: TOUKA,
npsimMasi, II0CKOCTh, MpOocTpaHCcTBo. [IpaBuiia
M300paKeHUS Ha PUCYHKAX: U300paKCHUS
TUTOCKOCTEH, MapajuIeIbHBIX TPSIMBIX
(OTpe3KOB), cepeIMHBI OTpPE3Ka

IlonsTus: MepeCCKarommrecs mI0CKOCTH,
NnepeceKarommecs npamas 1 rmioCKOCTb

IlousTus: MNEPECCKAIHECH IIIIOCKOCTH,
NnepeceKarommecs npamas 1 rmioCKOCTb

3HaKOMCTBO C MHOT'OTPaHHUKaMH,
n300pakeHe MHOTOIPaHHUKOB Ha
PHUCYHKaX, Ha MPOEKIIMOHHBIX YePTEKaX

HauanbHble cBefieHUs 0 KyOe U MUpamMu/e,
uX pa3BEépTkU U Moaenu. CeueHus
MHOT'OI'PAaHHUKOB

HauanbHble cBefieHUs 0 KyOe U MUpaMu/e,
uX pa3BEépTkU U Mojenu. CeueHus
MHOTI'OTDaHHUKOB

[TonsiTre 06 akCMOMaTUYECKOM TOCTPOECHUU
CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBHS U3 HUX

[TonsiTre 06 akCMOMaTUYECKOM TOCTPOECHUU




CTCPCOMCTPHUU: AKCUOMBI CTCPCOMCTPUU U
CJICACTBUA U3 HUX

[TonaTHe 06 aKCHOMAaTUYECKOM ITOCTPOCHUH

9 CTEPEOMETPUU: aKCUOMBI CTEPEOMETPHUH U
CJIEJICTBUS U3 HUX
[TonsiTre 06 akCHOMaTHYECKOM TOCTPOECHUU

10 CTEPEOMETPHUHU: aKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX
B3aumHoe pacnonoxeHue npsiMbIx B

11 MIPOCTPAHCTBE: MEepeceKaronnuecs,
napajuleNbHbIe U CKPEIIUBAIOIINECS IPSIMbIE
[TapayienbHOCTB IPSIMBIX U IJIOCKOCTEH B

12 MIPOCTPAHCTBE: MapaJljiesibHbIE MPSMbIC B
MIPOCTPAHCTBE; MapalIeIbHOCTh TPEX
MPSIMBIX
[TapayuienbHOCTB IPSIMBIX U IJIOCKOCTEH B

13 npocrpascTse: [lapamnenbHoCTh NpsAMON U
MJI0CKOCTH

14 VYIIIBI ¢ COHANPABICHHBIMU CTOPOHAMH

15 VYroa Mexay NpsSMbIMU B IPOCTPAHCTBE

16 VYron Mexay npsiMbIMU B IPOCTPAaHCTBE

17 [TapannenbHOCTh MIOCKOCTEM:
napajuieNbHbIe II0CKOCTH

18 CaolicTBa napamienbHbIX MNIOCKOCTEN

19 [Ipocreiimme mpocTpaHCTBEHHBIE PUTYPHI HA
IJIOCKOCTH: TeTpadip, KyO, mapanienenurmnes

20 [TocTpoenue ceuenuii

21 IToctpoenue ceueHnii




KonTponpHas pabota o Teme "IIpsimbie u

22 IJIOCKOCTH B TIpocTpaHcTie. [lapamensHocTh
MPSAMBIX U IIOCKOCTEH"

93 IlepneHUKyYIAPHOCTD NMPSMOM U IIJIOCKOCTH:
NIEPIEHIUKYJISIPHBIE NIPSIMbIE B IPOCTPAHCTBE

24 [Ipsmbie napauiebHbIE U
MEPIEHIUKYIISIPHBIE K INIOCKOCTH

o5 [Ipsimbie napauiebHbIE U
MEPIEHIUKYIISIPHBIE K INIOCKOCTH

26 [Ipu3Hak neprneHauKyJISIPHOCTH IPSIMOU U
IJIOCKOCTH

97 [Ipu3Hak nepneHauKyIIPHOCTH PSMOU U
IIJIOCKOCTH

28 Teopema 0 IpsAMOi1 NEPIIEHIUKYJIIPHON
IIJIOCKOCTH

29 Teopema o0 IpsAMOI NEPIIEH IUKYJIIPHON
IJIOCKOCTH

30 Teopema o psIMON EPIICHANKYISIPHON
IIJIOCKOCTH
[lepnieHIUKyIsp ¥ HAKJIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 IJTIOCKOCTH, PACCTOSTHUE OT
NPAMOM 10 MIIOCKOCTH
[lepnieHIuKyIsp ¥ HAKJIOHHBIE: PAaCCTOSTHUE

32 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM A0 IJIOCKOCTH
[lepneHuKyasp U HAKIOHHBIE: PACCTOSIHHUE

33 OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT

IIPSIMOM A0 IJIOCKOCTH




[lepnenuKkymsip U HAKIOHHBIE: PACCTOSIHUE

34 OT TOYKH JI0 ITIOCKOCTH, PACCTOSTHUE OT
NPAMOM 10 MIIOCKOCTH

35 VYIIIBl B IPOCTPAHCTBE: YIOJl MEXAY IIPAMOM
U TUIOCKOCTBIO

36 JIByrpaHHbIN yToOJl, TUHEWHBIA YToJ
JIBYTPaHHOTO yria

37 JIByrpaHHbIN yTOJI, TUHEWHBIA YToJ
JIBYTPaHHOTO yria

38 IlepneHIUKyYIAPHOCTD INIOCKOCTEN: IIPU3HAK
MEPIEHIUKYISIPHOCTH JBYX IUIOCKOCTEN

39 [TeprieHAMKYIAPHOCTD MIIOCKOCTEMN: MPU3HAK
MEPIEeHIUKYISIPHOCTH JBYX TIOCKOCTEH

40 IlepneHUKYIAPHOCTD IUIOCKOCTEN: IIPU3HAK
MEPIEeHIUKYISIPHOCTH JBYX TIOCKOCTEH

41 Teopema o Tpéx nepneHAuKyJsIpax

42 Teopema o TpEx mepHeHANKYIIPAx

43 Teopema o Tpéx mepreHaAnKyIsIpax
KontponbHas paboTa mo TeMam

44 "TlepnieHUKYJISIPHOCTH MPSMBIX U
mwrockocteil”" u "YTael Mexay NpsIMbIMU U
I0CKOCTSIMU"
[TonsiTe MHOTOrpaHHUKA, OCHOBHBIE

45 AJIEMEHTHl MHOTOI'PaHHUKA, BBITYKJIbIE U
HEBBIMYKJIble MHOTOI'PaHHUKH; pa3BEPTKa
MHOTOTpaHHUKa

46 [Ipu3ma: N-yronbHas npu3Ma; rpaHu 1

OCHOBAHMUJ IIPU3MBI; ITPpsAMasd U HAKJIOHHAasA




MIPU3MBbI; OOKOBAsI U MOJIHAS TOBEPXHOCTh
MIPU3MBI

47

[Tapannenenumnen, npsaMOyTroJbHbIN
MapajuieNenuIie]l U ero CBOMCTBa

48

[Iupamuna: N-yronebHas NUpaMUAA, TPAaHU U
OCHOBAHHUE MUPaMHJIbl; OOKOBas U MOJIHAS
MIOBEPXHOCTb ITUPAMHU/IbI; IPAaBUIIbHAS U
yced€HHas nupamuia

49

[IpaBHiIbHBIC MHOTOTPAHHUKH: TIOHSTHE
NPaBHJIBHOTO MHOTOTPAaHHUKA; TIPaBHUIIbHAS
HpU3Ma ¥ IpaBHIbHAS THPAMULIA;
HpaBHIbHAS TPEYTOJIbHAS MUPAMUIA U
NIPaBUIIBHBIN TETpadap; KyO

50

[Ipencrarnenue o MpaBUILHBIX
MHOTOTPaHHUKAX: OKTadp, JOACKAdAP U
HUKOCadIP.

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIHO TOYKH, IIPSIMOM, INIOCKOCTH.
DJEeMEHTBI CHMMETPUU B TUPAMUJAX,
napajuieJenuInenax, NpaBUiIbHbIX
MHOI'OIPaHHUKAX

52

Brruncnenue 31eMeHTOB MHOT'OT'PpaHHUKOB!
p€Opa, TuaroHasu, yribl

53

[Tnomans 60KOBOI MOBEPXHOCTH U TOJTHOM
MIOBEPXHOCTU NPSIMOM IPU3MBI, IUIOIIATb
OCHOBaHUH, TeopeMa 0 OOKOBOU
IIOBEPXHOCTHU NPSIMON IIPU3MBI

54

[Tnomane 60KOBOI MOBEPXHOCTH U




MMOBCPXHOCTU HpaBI/IJIBHOI\/'I nupamMubl,
TeopeMa o IIouiaau 60KOBOM MOBEPXHOCTH
YCEUEHHOU MUPaMUIbI

KonrponbHast pabora o Teme

> "MHororpaHHuku" 1
56 [Tonsitue 06 06bEMe 1
o7 O0BEM nupamMubl 1
58 O0BEM TUpaMuIbI 1
59 O0BEM nupamMubl 1
60 O0BEM TUpaMuIbI 1
61 O0BEM pU3MBI 1
62 OO0BEM TPU3MBI 1
63 O0BEM pU3MBI 1
64 KonrtponsHas padora o teme "O0bEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpEeHME, 0000IIEHNE CUCTEMaTH3aITUs
65 3HaHui. [locTtpoeHue ceueHuii B 1
MHOTOTPaHHHUKE
[ToBTOpEeHME, 0000IIEHNE CHCTEMAaTH3aITUS
3HaHUW. Beraucienue paccTOSHUI: MEXKIY
66 JIBYMSI TOYKaMH, OT TOYKH J0 MPSMOH, OT 1
TOYKH JI0 TUIOCKOCTH, MEX]TY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
67 HroroBast koHTpOIBHAS paboTa 1
[ToBTOpEeHME, 0600IIEHNE CHCTEMATH3AIIHS
68 3HaHUU. BeIYKCIIEHUE YTIIOB: MEXAY 1

CKPELIUBAIOIIUMUCS IPSIMBIMH, MEKIY
IIPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX YTJIOB,




YIJI0B MCKAY MIIOCKOCTAMU

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

DJIeKTPOHHBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

Cdepa u map: neHTp, paauyc, IuameTp;
TUTOIIA b TIOBEPXHOCTH CHEPHI

B3anmHuoe pacrionoxxenue chepsl u
IUTOCKOCTH; KacaTenbHas INIOCKOCTh K
chepe; iomanb chepsl

Nzobpaxenue chepsl, mapa Ha
mockocT. CeyeHus mapa

[y apruveckas MOBEPXHOCTD,
00pa3yroIne UIHHIPHIECKON
MMOBCPXHOCTHU, OCb HHHHHHPH‘ICCKOﬁ
IIOBEPXHOCTH

[uwHap: ocHOBaHUS B OOKOBasI
MMOBEPXHOCTh, 00pa3yroIias U 0Ch;
[UIOIIAas OOKOBOM M MOJIHOM
MMOBEPXHOCTHU

N3o0pakeHune MuIMHApPa HA TUIOCKOCTH.
Pazpéprra nmmnapa. Ceyenus

IUIUHAPA (TTIOCKOCTBIO, TapaJIeTbHOM
WM NEPIEHAUKYIISIPHON OCH LIWJINHIPA)

Konnueckas moBepxXHOCTh, 00pa3yromme
KOHHYECKOW MOBEPXHOCTH, OCh H
BEPIIMHA KOHMYECKOW MTOBEPXHOCTH




KoHnyc: ocHOBaHME U BEpILINHA,

8 o0Opa3syrolas ¥ OCh; IJIOMAb OOKOBOM 1
MOJHON MOBEPXHOCTH
Yceu€HHbI KOHYC: 00pa3yronme u

9 BBICOTA; OCHOBAaHHUA X OOKOBas
MOBEPXHOCTh
N3006paxkeHne KoHyca Ha MI0CKOCTH.
Pa3Béprka koHyca. CeueHus: KoHyca

10 (MIII0CKOCTHI0, MApaJIIEIbHOM
OCHOBAHUIO, U MJIOCKOCTBIO, IPOXOISAIICH
4yepes BEPIINHY)

11 KombOunanus ten BpaieHus u
MHOTOTPaHHUKOB
MHOrorpaHHuK, ONMMUCaHHbBINA OKOJIO

12 cdepsr; cdepa, BUcaHHAs B
MHOTOTPaHHUK WU B TEJIO BPALECHUS

13 [TonsTre 06 06béMe. OCHOBHBIE
CBOICTBa 0OBEMOB TEN

14 OO0BéM UIMHIIpa, KOHYyCa

15 O06BEM mapa u wiomaask cheps
[Tomo6HbIE TeNa B MPOCTPAHCTBE.

16 CooTHo1IeHNs MEXy IUIOIASIMHU
MOBEPXHOCTEH, 00BEMAMH MOAOOHBIX TET

17 Kontponbnas padota mo Temam "Tena
BpameHus" u "O0beMbl Ten"

18 BekTop Ha MII0CKOCTH ¥ B IPOCTPAHCTBE

19 CrnosxeHue 1 BBIYMTAHNE BEKTOPOB

20 YMHOXEHHE BEKTOpa Ha YHCIIO




21

Pasnoxxenne BekTopa 1o Tpém
HEKOMIUTaHapHBIM BekTopam. [IpaBuiio
napajuiefenumneaa

22

Pemenue 3amad, CBSI3aHHBIX C
IIPUMEHEHUEM IIPAaBUJI JEHUCTBUN C
BEKTOPaMHU

23

[TpsMoyronbHas cucreMa KOOpJUHAT B
npoctpancTse. KoopanHaTel BEKTOpA.
IIpocreiimue 3ana4n B KOOpAUHATAX

24

VYron mexay Bekropamu. CKansipHOe
MIPOU3BE/ICHNE BEKTOPOB

25

Brluncnenue yrioB M1y IpsIMbIMUA U
IIJIOCKOCTSIMU

26

KoopanHaTHO-BEKTOPHBIN METOA ITPU
pELICHUU TEOMETPUYECKUX 3a1a4

27

KontponbHas padota mo Teme "BekTopsl
Y KOOPJIMHATHI B MPOCTpaHCTBE"

28

[ToBTOpeHme, 06001IeHNE 1
CUCTEMaTU3aluAa sHaHuii. OCHOBHEIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

29

[ToBTOpeHue, 06001IeHNE 1
CUCTEMaTU3aluAa sHaHuii. OCHOBHEIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

30

[ToBTOpeHue, 06001IeHNE 1
cUcTeMAaTHU3alns 3HaHUH. 3amaun
TUTAHUMETPUHU B METOJIBI HX PEIICHUS




[ToBTOpeHue, 06001IeHNE 1

31 cUCTEMAaTH3alWsI 3HAaHUN. 3amaun 1
TUTAHUMETPUH U METOJIbI UX PEIICHHUSI
[ToBTOpeHue, 06001IEeHNE 1

39 cucreMaru3anus 3HaHuii. OCHOBHBIE 1
¢burypsl, pakTel, TEOPEMBI Kypca
CTePEOMETPUH

33 HToroBast KOHTpOJIbHAs paboTa 1

34 [ToBTOpEHME, 0606H_IGHI:IG u 1
cHCTEeMaTH3alus 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Maremaruka: anreOpa W Hadajga MaTeMaTH4YecKoro aHanmmza, reomerpus. ['eomerpus. 10-11xmacchr :
y4eOHUK UIsI  001eo0pa3oBaTeNIbHBIX OpraHu3aunii: 6a3oBelid 1 yriyonenHsiii_yposuu/ [J1.C.Atanacsn
u ap.]. -M.: IlpocBemenue, 2020
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