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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydeOHOro kypca «l'eomerpusi» 0a30BOro ypoBHS st
obyuarormuxcsi 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaabHOro
TrOCyJJapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHAAPTa CPEAHETO OOIIETo 00pa30BaHuUs,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpEeOOBaHUU, MPEABSIBIIEMBIX K
MaTEeMaTUYeCKOMy OO0pa30BaHUIO, M TPAAMIMA POCCUICKOTO 00pa3oBaHUS.
Peanuzauus nmporpaMMbl 00€CII€UYMBAET OBJIAJCHUE KIIOYEBBIMU KOMIETEHIUSMH,
COCTaBJISIIOLIIMMU OCHOBY JUISI CAaMOPAa3BUTHS M HENPEPHIBHOTO OOpa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO U TI03HABATEIHHOTO pPa3BUTHUSA
JUYHOCTH 00yYarONXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHusi OOYCJIOBJIEHAa MPAaKTUYECKOW 3HAUYMMOCTBIO METANPEAMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOyUEHHUSI F€OMETPUH B HAIPABJICHUU JUYHOCTHOTO
pa3BuUTUsL OO0y4aroumxcs, (QOPMHUPOBAaHUS (PYHKIMOHAIBHOW MAaTeMaTHYEeCKOU
IPaMOTHOCTH, U3Y4YEHHUS APYTUX yUeOHBIX AUCUMILINH. Pa3Butue y oOyuarommxcs
IPABWIBHBIX NPEJICTaBICHUM O CYHUIHOCTM M NPOMCXOKJIECHUM T€OMETPUUYECKUX
abcTpakiuii, COOTHOUIEHUH PEaJTbHOTO M UACAIBHOT0, XapaKTepe OTpaKeHUs
MAaTeMaTHYECKOW HAyKOM SBIECHHM M MPOLECCOB pPEAIBHOIO MHUpPa, MeECTe
r€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMaTHUYECKOIO MOJCIUPOBAHUS B HAYYHOM
MO3HAHUH U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYTHOTO MHUPOBO33PEHUS
yYalmxcs, a TakKe KauyeCTB MBIIIJICHUsS, HEOOXOAWMBIX [JIs aJanTalid B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETrO
oOmiero o0pa3oBaHus, TaK KaKk 00ECIEYMBAET BO3MOXHOCTb M3YUEHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHOM HAIPaBIEHHOCTH, TaK U T'yMaHUTapHOM.

Jlormueckoe MbllIUIEHHE, (OPMHUPYEMOE NPHU H3YUYEHUH OO0YYarOUMMUCS
MNOHSTUWHBIX OCHOB FT€OMETPHUH U MOCTPOCHUHU LEMOYKH JIOTHUECKUX YTBEPKACHUN
B XOJ€ pEILICHUS TeOMETPUYECKMX 3a7ad, YMEHHE BBIJBUTaTb U OINPOBEPrarTh
TUIOTE3bl HEMOCPEICTBEHHO HCIIOJIB3YIOTCA IPU PELIEHMH 3a/ad €CTECTBEHHO-
HAy4YHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (PU3HUKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00JAcTsIX AESITeNbHOCTH 4YenoBeka. OpHeHTalMsi 4elloBeKa BO BPEMEHHU U
IPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €ro COIHUaIbHOTO ObITHs, (opma
OTPaXKEHUs OKPY’KAIOLIETO MHUPA, YCIOBHE YCIHEIIHOIO NO3HAaHWS M aKTHUBHOIO
npeoOpazoBaHusl  AeWcTBUTENbHOCTU.  OnepupoBaHUE  POCTPAHCTBEHHBIMU
oOpa3zaMu OOBEIUHSET pa3Hble BHIbl y4eOHOW U TPYIOBOM JESATEIbHOCTH,



ABIIACTCA OJHUM U3 MNPOPECCHOHATHHO BAXKHBIX KayecTB, MOATOMY aKTyajbHa
3ajaya (POpMHUPOBaHUS y OOYYAIOIIUXCS MPOCTPAHCTBEHHOTO MBILIUICHUS Kak
pPa3HOBUAHOCTH OOpPA3HOTO MBILIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJTOTOBKE K MIPAKTUYECKON AEATEIHHOCTA IO MHOTHM HAIPABICHUSIM.

Ilenp ocBoeHuss mporpamMmbl yueOHOro Kypca «I'eomerpusi» Ha 06a3zoBOM
ypoBHE o0OyueHusi — 00Omeo0pa3oBaTeibHOE U OOILIEKYJIBTYpPHOE Ppa3BUTHE
oOydJalomuxcsi ~ 4yepe3  oOecreueHue  BO3MOXKHOCTH  MPHOOpETEeHuss U
VCIIOJIb30BaHUsl CHUCTEMATHYECKUX TIEOMETPUYECKUX 3HAHUM U JEUCTBUH,
creun(UIHBIX TEOMETPHUH, BOSMOXKHOCTH YCIEIIHOTO MPOIOHKEHUsT 00pa30BaHUs
0 CHEUATIBHOCTSIM, HE CBSA3aHHBIM C MPUKJIAJIHBIM UCTIOIb30BAHUEM I€OMETPHUH.

[IporpaMmMa mo reomeTpuu Ha 0a30BOM YpOBHE NpeIHA3HayeHa Jis
00y4aromuXxcsi CpeAHeN MIKOIbI, HE MCIBITHIBABIINX 3HAUUTEIBHBIX 3aTPYIHEHUN
Ha YpOBHE OCHOBHOI'O 0011ero oopazoBanusi. Takum oOpa3zoM, oOydaroiygecs: Ha
0a30BOM ypOBHE JOJDKHBI OCBOMTH OOIME MaTeMaTU4YeCKHE yYMEHUS, CBS3aHHBIC
co crnenu(pUKONd TeoOMETpUH M HEOOXOAUMBIE I KHU3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh M3YyUHUTh T'€OMETpUI0 Oosee
rIyOOKO, €CIM B JaJbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUYECKUX
3HaHUSAX B IPOPECCUOHATFHON AEATEIbHOCTH.

JIoCTH)KEHHE IeJIM  OCBOCHHUS TMPOTrpaMMbl  O0OECHeYMBACTCA pPELICHUEM
COOTBETCTBYIOIIMX 3anay. [IpuOpUTETHBIMM 3aJadyaMM  OCBOEHHUS Kypca
«["'eomerpum» Ha 6a30BoM ypoBHe B 10—11 kitaccax sBISIOTCS:

o (¢opMHpOBaHME TMPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOMH

KYJIBTYpBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHPOM;

o (¢opMHUpOBaHHME TPEACTABICHHUS O MHOTOIPAaHHHMKAX M Telax BpaIICHUS
KaK O BKHEHIINX MaTEeMaTHYECKUX MOJEINAX, MO3BOJSIOIIUX ONMUCHIBATDH
U U3y4aTh pa3HbIC SBICHUS OKPY’KAIOLIEr0 MUPA;

o (¢opmHupoBaHME YMEHHs paclo3HaBaTb Ha 4YepTekax, MOJACIIX H B
pearbHOM MUpPE MHOTOTPaHHHMKH U TeJla BpaIleHuUS;

e OBJIAJICHUE METOJIAMHU PEIICHHUS 33734 Ha MOCTPOCHHUS HA U300paKEHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

e (dopMupoBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMH TOHSATHUSIMH O
MHOT'OT'paHHHMKaX U TeJax BPAICHUs U UX OCHOBHBIMU CBOWCTBaMH;

e OBJIQJICHUE  aNrOpPUTMAMH  pEIIeHUs] OCHOBHBIX  THIIOB  3ajay;
dbopMupoBaHHE yYMEHHUA MPOBOAUTH  HECJIOXKHBIE JIOKa3aTelbHBIC
pacCcy X /IeHUs B XOJ€ PELICHUS CTEPEOMETPUUYECKUX 3alad U 3a7ad C
HIPAaKTUYECKUM COJIEP>KaHHEM;

e pa3BUTHE  MHTEUIEKTYaJbHBIX W  TBOPYECKUX  CIOCOOHOCTEH
o0yvarommxcsi, MO3HABATEIbHON  AKTUBHOCTH, HCCIIEIOBATEIbCKUX
YMEHHM, KPUTUIHOCTH MBIIICHUS;



e (opmupoBanue GyHKIIMOHATBEHOM TPaMOTHOCTH, pEJIEBaHTHOM
FEOMETPUU: YMEHHE paclo3HaBaTh MPOSBIECHUS TIEOMETPUYECKHUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTyalUsIX W IPU U3YYEHUU JPYTUX Y4YEOHBIX MPEAMETOB, MPOSIBICHUS
3aBUCHUMOCTEN U 3aKOHOMEpHOCTEH, (OpPMyIMpOBaTh HX HaA S3BIKE
TEOMETPUHU U CO37aBaTh F€OMETPUUECKUE MOJEIIU, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI ammapar sl PEIIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3aJ1a4, UHTEPIPETUPOBATH U OLIEHUBATh MOJIYUYEHHBIC PE3YJIbTATHI.

OTIMYUTENBHON OCOOEHHOCTBIO IPOrpaMMBbl SIBJISIETCS BKJIIOYEHHE B KypC
CTEPEOMETPUM B Hauyaje €ro u3y4eHMsl 3ajad, pelIaeMblX Ha YPOBHE
UHTYUTHUBHOTO MO3HAHUS, U ONpeAeIEHHBIM 00pa30M OopraHu3oBaHHas paboTa Hax
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U IMPOCTPAHCTBEHHOIO
MBILUIEHHS], CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
JaJbHENIIEMY U3YUEHHIO PEAMETA.

[Tpenmourenue oTAAETCSA HATISIIHO-KOHCTPYKTUBHOMY METOAY OOY4YEeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCThH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BuTme NPOCTPAHCTBEHHBIX ITPEACTABICHUM Y
ydalmxcs B Kypce CTEPEOMETpPUM IPOBOAUTCSA 3a CYET pEIIECHUs 3ahad Ha
CO3/laHME  IPOCTPAHCTBEHHBIX 00pa3oB W  3aJad Ha  OIEpPUPOBAHUE
IPOCTPAHCTBEHHBIMH oOOpa3amu. Co3nanue oOpa3za MPOBOAMTCS C ONOpPOM Ha
HarJsAHOCTh, @ ONEepUpoBaHHE OOpa3oM — B YCIOBUSX OTBIICYEHHS] OT
HarJIsAHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COACPKAHMSL.

OcHOBHBIE coaepkaTeNbHble JTUHUU Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble U MIOCKOCTH B POCTpAHCTBEY, «Tena BpaleHus»,
«BeKTopbI M KOOpAMHATHI B IPOCTPAaHCTBE». DOPMUPOBAHKE JTIOTUYECKUX YMEHUMN
pacnpenenseTcs HE TOJbKO IO COJAEP)KATENbHBIM JIMHUSM, HO W IO To0JaM
00yueHHUs Ha YPOBHE CPEJIHETO 00111eT0 00pa30BaHUs.

ConepxxaHnue 00pa3oBaHUS, COOTBETCTBYIOLIEE IMPEAMETHBIM pe3yJIbTaTaM
OCBOGHHUsI paboyeil mporpaMMmbl, pachpeneia€HHbIM [0 TojaM OOydYeHHs,
CTPYKTypUpPOBaHO TakuM o0Opa3oMm, YTOObl OBJAJCHHE T'€OMETPHUUECKUMHU
NOHATUSMU U HaBBIKAMHU OCYLIECTBIISJIOCH IOCIEA0BATEIBHO U MOCTYIIATEIBHO, C
coOII0ICHNEM IPUHLIMIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJINCh B
OOLIYI0 CUCTEMY T'€OMETPUYECKUX IPEICTABICHUM OOy4YaroIUXCs, pacliupss U
yrayOssis e€, o0pa3ysi MpoUHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

Ha uzyuenue reometpun otBoautcs 2 yaca B Henento B 10 kinacce u 1 vac B
Heneno B 11 kiacce, Bcero 3a jiBa rojia o0yuenus - 102 yueOHbIX yaca.



Peanu3zanusi BOCIUTATEILHOIO0 KOMIIOHEHTA HA YPOKAX reOMeTpUH

dhopMUpOBaHUE POCCUUCKUX TPAJIUIIMOHHBIX JyXOBHO-HPABCTBEHHBIX U
COLMOKYJIBTYPHBIX LIEHHOCTEW, MPOSIBIICHUE UHTEPECA K MPOLLIOMY U
HACTOSIIEMY POCCUMCKOM MaTeMaTHUKH, IEHHOCTHBIM OTHOIIIEHUEM K
JIOCTUKEHUAM POCCUMCKAX MAaTEMATUKOB U POCCUMCKON MaTEMaTHUYECKON
IIKOJIbI, K UCITOJIb30BAHUIO 3TUX JTOCTUKEHUM B IPYTUX HAyKaX U
MIPUKIIAJIHBIX chepax;

BOCIUTAHUE Y YUAIIMXCS JOTHUYECKOW KYJIbTYPbl MBIIUIEHHUSI, CTPOTOCTH U
CTPOMHOCTH B YMO3AaKJIFOUEHHUSX;

paclIMpeHre Kpyro3opa yqyammxcsi U MoJHATHE KyJIbTYPHOI'O YPOBHS
MMOCPEACTBOM COJIEPKAHUSI MAaTEMAaTUYECKUX 3a]1a4.

CIIPABEIJIMBOCTD U YECTHOCTD.



COIAEPKAHUE YYEBHOTI' O KYPCA
10 KJTACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUJIOCKOCT,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM TIOCTPOCHHHM CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHoe pacnosioxeHne MNpsMBIX B NPOCTPAHCTBE: IEPECEKAIOLIHECH,
NapajulesIbHble W CKpemmBarommecs npsmele. [lapatensHOCTs NpsAMBIX U
IJIOCKOCTEd B NPOCTPAHCTBE: MapaJUICIbHbIE MPSIMbIE B  IPOCTPAHCTBE;
MapajuIeIbHOCTh TPEX MPSMBIX; NAPALIEIBHOCTh MPSAMOM M IJIOCKOCTU. YTJBI C
COHAIIPABJICHHBIMA CTOPOHAMH; YIOJd MEXAy NPSIMBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEN: [apaJljIeIIbHbIC IIJIOCKOCTH; CBOMCTBA
napajuleNbHBIX  TuIocKocTei. [lpocreiiine mpocTpaHCTBEHHbIE (QUIYyphl Ha
IJIOCKOCTH: T€Tpa’rap, KyO, mapajuieNenume]]; HOCTpPOEHUE CEUCHH.

[leprieHIUKYISIPHOCTh NPSIMOM M TJIOCKOCTH: MEPIEHIUKYJISIPHBIE MPSMBIE B
IIPOCTPAHCTBE, NPSMBbIE NapALICIbHBIE M IEPIEHAMKYISAPHbIE K IUIOCKOCTH,
NPU3HAK NEPHNEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
MEPIEHAUKYJISIPHOW TJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YIOJI MEXKAY IPSIMOU U
IUIOCKOCTBIO;  JIBYTPAHHBIM  yroJ, JIMHEWHBIM YroJ  JBYIPAHHOTO  yrIJIA.
[leprieHIUKYJISp ¥ HAKIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHUE
OT TmpsAMOM 70  IUIOCKOCTH,  TMpoeKuus  ¢Gurypsl Ha  IUIOCKOCTb.
[leprieHIUKYISPHOCTh  IUIOCKOCTEW: NPU3HAK  IEPIECHIUKYJSIPHOCTH — JABYX
IUIOCKOCTEN. TeopeMa 0 TPEX MEPIEHINKYJIIPaXx.

MHOrorpaHHuKu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTBl MHOTOI'DAHHUKA, BBIITYKJIbIE
Y HEBBITYKJIBIE MHOTOI'PAHHUKH; pa3BEPTKA MHOrorpanHuka. [Ipusma: n-yronapnas
npu3Ma; TPaHU U OCHOBAHUS MPU3MBI; IpsiMasi M HAKJIOHHAs MPHU3MbI, OOKOBasi U
MOJIHAs MTOBEPXHOCTh IPU3MBL. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielienunes; U ero cporcra. llupamupa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHUE MUPaMU/Ibl; OOKOBAs M MOJIHAs TOBEPXHOCTh MUPAMUJIbL; IPaBUIIbHAS U
yceu€HHas MNHpaMuja. OJIEMEHTbl HOpu3Mbl M nupamuasl. [IpaBunbHbIE
MHOTOTPAaHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MpPAaBUJIbHAS MpPU3MaA U
NpaBWIbHAs NHPAMUA; NPABUIIbHAs TPEYroJibHas MNHUpPaMHUAA W TPaBUJIbHBIN
teTpa’dap; KyO. IlpencraBieHre O MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
nozekasip u ukocasap. CeueHus: Mpu3Mbl U TUPAMUJIBIL.

CuMMmeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPHUM B MNHpaMUAaX, Mapajuielienunenax,
MIPAaBWJIbHBIX MHOT'OTPAHHUKAX.



Brruucienne »SIeMEHTOB MHOTOTPAaHHUKOB: pEOpa, MMAroOHAM, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH M TMOJIHOM TOBEPXHOCTH MPSIMOW MPU3MBL,
IJIOMAh OCHOBAaHMHA, TeopemMa O OOKOBOW IOBEPXHOCTH TWIPSIMOM MPHU3MBL.
[Imomaas OOKOBOM TIMOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHON MUPaMUJIBI,
TeopeMa O IUIomaau yceuéHHoM mnupamuabl. [loHstue 00 o0béMe. OOBEM
MAPAMU/IbI, TPU3MBL.

[TomoGueie Tenma B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY IUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOAOOHBIX TEI.

11 KIIACC

Tesa Bpalenus

HunuHapuyeckas MIOBEPXHOCTD, oOpasytomue HIAHAPUYECKOU
MOBEPXHOCTH, OCh IWIMHIPUYIECKON mMoBepxHOCTH. [lunwHAp: OCHOBaHWS U
OOKOBasi TMOBEPXHOCTh, OOpa3yrIIass W OCh; IUIOMIAAh OOKOBOW W TOJHOU
MOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yromue KOHMYECKON MOBEPXHOCTH, OCh U
BEpIlIMHA KOHUYECKOW MoBepXHOCTH. 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, AUAMETP; IJIOMIAJb MOBEPXHOCTU C]ephl.
B3aunmMHoe pacnosnoxenue chepbl U MIOCKOCTH; KacaTelbHasi TNIOCKOCTh K cdepe;
10 hL CHEpHI.

N306paxenue Tea BpalleHus Ha II0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KoMOuHanum Ten BpamieHHMss UM MHOTOIPAaHHUKOB. MHOTOIpaHHUK,
onucaHHbIM oOkoJI0 cdephl; chepa, BOMcaHHAsT B MHOTOIPAHHUK, WM TEJO
BpalllCHUS.

[Tonsitue 06 06pEMe. OcHOBHBIE CBOMCTBA 00HEMOB Tem. Teopema 06 00BEME
OpsIMOYTOJIBHOTO Tapaijenenumnea u ciaeactsus u3 He€. OO0bEM LMIMHIpA,
KoHyca. O0BEM I1apa U II0IIaab Chephl.

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

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

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha muiockocTu 1 B mpocTpaHcTBe. ClI0KeHUE U BRIYMTAaHHE BEKTOPOB.
YMHOKeHne BeKTOopa Ha yucio. PasnoxeHne BeKTopa mo TpéM HEKOMILJIaHAPHBIM
BekTopaM. [lpaBuno mapamienenunena. Pemienwe 3agad, CBSI3aHHBIX C
NpUMEHEHUEM TpaBWwil JACHCTBUH C BekTopamu. lIpsiMmoyrosibHas cucrema



KoopauHaT B mnpoctpadHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpJMHATax. YTroa Mexay BekTopamu. CKalaspHOE NPOU3BEIECHHUE BEKTOPOB.
Bpruucnenne yrioB Mexay NpsIMbIMU U IJIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIN
METOL npu pelIeHUH r€OMETPUUECKUX 3a/1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl ydyeOHOTo TMpeameTa
«MaremaTnka» XapaKTEpU3YHOTCH:

I'pa:xknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAXKIAAHCKOMN MO3ULIUU 00YUYaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO UYJi€Ha POCCHMCKOrO0 OOIIECTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IWYHBIX CTPYKTYD, SBIICHUMA,
NpoIeAyp TpaxaaHCKOro oOImiecTBa (BBIOOPHI, OMPOCHl WU TIp.), YMEHHUEM
B3aMMOJICHCTBOBaTh C COLMAJIbHBIMA HWHCTUTYTAMHM B COOTBETCTBHM C HX
(GYHKIUSMU 1 Ha3HAYECHUEM.

IIarpuornyeckoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUSI K
MPOIIUIOMY U HAaCTOSIIIEMY POCCUHCKOM MAaT€MAaTUKH, IIEHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHUSIM POCCUUCKUX MAaTEeMaTUKOB U POCCUMCKON MaTEMaTUYECKON HIKOJIBI,
K HCIIOJh30BAHUIO 3THUX JOCTKEHWW B JIPYTHX HayKax, TEXHOJOTHUAX, cdepax
HKOHOMMUKHU.

JAyX0BHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAaHHEM JTyXOBHBIX LIEHHOCTEU POCCUICKOTO Hapoaa;
c(hOpMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, H3TUYECKOrO0  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JIOCTUKEHUI HAYKHU U JIEATEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyAyIIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHUEM K MHPY, BKIIOYAs ICTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3azjady, peleHnu, pacCyXICHUN;
BOCIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCIIeKTaM Pa3JIMuHbIX BUJOB UCKYCCTBA.

dusnyecKoe BOCIUTAHME:

c(hOPMUPOBAHHOCTBIO YMEHHUSI TMPUMEHATh MaTEeMaTUYECKUE 3HAHUS B
MHTEpecax 3J0pOBOT0 U 6e30macHOro 0opasa KMU3HU, OTBETCTBEHHOTO OTHOILIECHUS
K CBOEMY 3J0POBBIO (310pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHU U

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

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOJIOOWS; MHTEPECOM K
paznuyHbiM  chepaMm  TPOPECCHOHAIBHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpILIAaTh OCO3HAHHBIA BBHIOOP
Oynymeld mnpodeccur U peanu30BbIBATb COOCTBEHHBIE KU3HEHHbBIC IJIAHBI;



TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
CaMOOOpPa30BaHUI0 HA MPOTSHKEHUM BCEM KU3HU; TOTOBHOCTHIO K aKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH.

IK0JI0rnYecKoe BOCIIUTAHNE:

c(hOPMUPOBAHHOCTHIO HKOJOTHUYECKON KYJIbTYpbl, MOHUMAHHUEM BIIUSHUS
COIIMATIbHO-?KOHOMUYECKUX MPOIIECCOB HAa COCTOSIHUE MPUPOJHON M COLMAILHON
CpeIbl, OCO3HAaHWEM TJO0ATLHOTO XapaKTepa JKOJOTHYECKHUX MPoOJeMm;
OpHEHTAIlMe Ha MPUMEHEHHWE MaTeMaTHYECKMX 3HAHWUW JUIS PEIICHHS 3ajlad B
00JIaCTH  OKpY’KalIiel Ccpeapl, IJIaHUPOBAHUS TOCTYNKOB U OIEHKH HX
BO3MO>KHBIX MOCJIEACTBUN 11 OKPYKAKOIIEH CPEIBI.

IleHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpMUPOBAHHOCTHEIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAyKd M OOIIECTBEHHOM  MPAKTHUKH, TMOHUMaHUEM
MaTeMaTHYECKOW HayKd Kak c]epbl 4YeIoBEYeCKOW JesATEebHOCTH, JTarnoB €€
pa3BUTHS W 3HAYUMOCTH IS PA3BUTHUS IUBWIM3ALMHU; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKU U MaTeMaTUYECKOW KyJIbTypoWd KakK CpPEICTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYIO W HCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METAINIPEIAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble Pe3yJIbTaThl OCBOCHMSI MPOTPAMMbl Y4E€OHOTO MpeaMera
«Marematuka XapaKTEPU3yIOTCS OBJIQJICHHEM YHUBEPCATHHBIMU
NO3HABAMENbHBIMU  OCliCBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHLIMU
0elcCmeusMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTNEUIMU.

1)  Vuusepcanvuvie  nozmaeamenwvmvle  Oeticmsus,  obecneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOwuxcs (oceoenue
Memooo8  NO3HAHUSL ~ OKpYJHCAlOWe20  Mupa,  NpUMeHeHue  J102U4eCKUX,
UCCe008amMeNbCKUX onepayull, yMeHuti pabomams ¢ ungopmayuet).

Bba3oBble JJornueckue a1eiicTBUA:

e BBIABIISITh U XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKA MAaTEMaTUYECKUX
00BEKTOB, TOHATHUN, OTHOIICHUW MEXIy TOHITHAMU; (HOPMYIUPOBATH
OTIpeNIeTICHUs]  TOHATUN, YCTAaHABIMBATh CYIIECTBEHHBI  IPU3HAK
KJaccuduKalu, OCHOBAaHUs JJii OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
IPOBOJIMMOTI0 aHAJIN3;

e BOCIpPUHUMATH, (opMynHpoBaTH U  NpPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCJIOBHBIC;

e BBIBIATHL  MaTeMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTtuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKACHUSIX;



npemsiaraTh  KpUTEPUM  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C WCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUEHHUH, YMO3aKIIIOUEHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTeMaTUYeCKUX
YTBEPXKJICHUM (TPSMBIE U OT MPOTHUBHOTO), BRICTPAUBATH apTyMEHTAITUIO,
NPUBOJUTHh TPUMEPHI U KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYXKJIEHUS U BBIBOJBL;

e BBIOMpaTh croco0® pemieHus ydyeOHOM 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIEHUs, BBIOUpATh HauboJee MOAXOIAUMI ¢ Yy4ETOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

basoBble ucciiegoBaTeIbCKUE 1eHCTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK MCCJEAOBATENbCKUI MHCTPYMEHT MO3HAHUS;
dbopMyaupoBaTh BOMPOCHI, (UKCUPYIOLIKME MPOTUBOpEUUE, Mpodiemy,
yCTaHaBIMBAaTh HCKOMOE€ W  JaHHOe, (opMuUpoBaTh  THIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUUTAaHUPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAaHOBJIIEHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOTO
00beKTa, SIBJICHUS, MPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00BbeKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

e CaMOCTOSITENHPHO (HOPMYTUPOBATH OOOOITICHUSI M BHIBOJBI IO pe3yjIbTaTaM
MPOBENEHHOTO HAOIIO/ICHUS, HCCIEIOBaHUS, OLICHUBATH JOCTOBEPHOCTH
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUI;

e TMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IIPOIIECCA, a TAKXKE BbIIBUTATh
MIPEATNOJIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora ¢ nunopmanmeii:

e BBIBISATH ACPUIUTH UHGOPMAILIMH, JAHHBIX, HEOOXOJIMUMBIX HJisi OTBETA
Ha BOIIPOC U JJIsI pEUIeHUs 3a]1a4u;

e BBIOMpaTh UWH(OpPMAIMIO W3  HWCTOYHWKOB  PA3JIUYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHIO
Pa3TUYHBIX BUJOB M (JOPM MIPEACTABICHUS;

e CTPYKTYypUpOBaTh MH(GOPMAIIUIO, IPEICTABIATh €€ B pa3NMyHbIX (hopmax,
WUTIOCTPUPOBATH Tpaprueck;

e OIICHUBATH HaJEKHOCTD uHbOpMaIuu 1o CaMOCTOSITEIIEHO
chopMyITUPOBAaHHBIM KPUTEPHUSIM.

2)  VHuueepcanvuvie KOMMYHUKamu@Hble Oelicméus,  0Oecnevyusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:



BOCIpUHUMATh U (OPMYyIHUPOBATh CYXXIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIETISIMU OOIICHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pPEHHsI B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
X0y pelIeHus 3aa4i, KOMMEHTUPOBATH MOJTY4YECHHBINH Pe3yibTaT;

B X0/i€ 00CY>KJIeHHA 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BICKa3bIBaTh HJI€U, HAIICJICHHbIE Ha TIOUCK
pEIIEHUs; COMOCTABIATh CBOM CYXKIEHUS C CYXICHUSMHU JPYTUX
YYaCTHHUKOB JHajiora, oOHapyXMBaTh Pa3IU4Me U CXOJICTBO IMO3MUIIMN; B
KOPPEKTHOH popme HopMyTUpoOBaTh Pa3HOIIIACHS, CBOM BO3PAKEHHUS;
OpEACTaBIATh  pe3yJbTaThl  pELIeHWS  3aJaud,  OKCIEepPUMEHTa,
UCCIIEJIOBaHMsI,  TPOEKTa;  CAMOCTOSITETbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C yUETOM 3a/1a4 MPE3CHTAMU 1 OCOOEHHOCTEN ayIUTOPUH.

CorpyaHuyvecTBo:

3)

NOHMMAaTh W WCIOJBh30BaTh  MPEUMYIIECTBA  KOMAHIHOM W
WHUBUTyJTbHON pabOThI pU pENICHUH YUYeOHBIX 3a/1a4; IPUHUMATH 11eJTh
COBMECTHOUM JEATEIHbHOCTH, IUTAHUPOBATh OPTraHU3alUi0 COBMECTHOMN
paboThI, pactipeeNiaTh BUABI pabOT, JOTOBApPUBATHLCSA, 00CYKAATh MPOIECC
U pe3yabTaT padoThl; 0000111aTh MHEHUS HECKOIBKHUX JIFOJICH;
y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CYyk1eHHS, 0OOMEH MHEHHUM,
«MO3TOBBIE TITYPMBD» W WHBIC), BBINOJHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOW JIEUCTBHSI C JPYTUMH UWIEHAMHA KOMAaH/IbI,
OIICHWBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIUPOBAHHBIM YYACTHHKAMH B3aUMO/ICHCTBUSI.

Vuueepcanvuvie  pecynamuenvie  Oeticmeusl, obecneyusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranusanus:

COCTABJISTH TUIAH, AJITOPUTM PEIICHUS 3a]1a4H, BRIOUPATh CIIOCO0 peeHus
C YYETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUI C YU4ETOM HOBOM
nHpopmaruu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABATEIbHOW pediaekcuu Kak OCO3HAHHS
COBEpUIAEMbIX JIEUCTBUI U MBICTUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB;
BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKH, CAaMOKOHTPOJISI Iporecca u
pe3yJibTaTa peleHus] MaTeMaTHYEeCKOHN 3a/1auu;

NpEABUNIETh TPYAHOCTHU, KOTOpPbIE MOTYT BO3HHMKHYTh MpPH PEIICHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, JJAHHBIX, HANJACHHBIX OIINOOK, BBISABICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa ILEIU M YCIOBHUSIM, OOBICHITH
IIPUYUHBI TOCTHKEHUS WIM HENOCTH)KEHHUS PE3YJbTAaTOB IEATEIBHOCTH,
HAXOAWTh OIIHUOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KJTACC

OnepupoBatTh MOHATUSIMU: TOUKA, MPAMasi, IIIOCKOCTb.

[IpUMEHSATh aKCHOMBI CTEPEOMETPUM M CJCJACTBUS W3 HUX MPU PEIICHUH
Tr€OMETPUYECKUX 3a/1a4.

OnepupoBaTh NOHATUAMU: MAPATIIETBHOCTh U NEPIEHAUKYIISIPHOCTD MPSIMbIX
1 TUTIOCKOCTEM.

KnaccupunurpoBath B3aMMHOE PACMOJIOKEHHUE TPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE.

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

OnepupoBaTh TMOHATHUSMU: MHOTOI'PAHHUK, BBIMYKJIBIA W HEBBITYKJIBIH
MHOT'OTPAaHHHUK, AJIEMEHTHI MHOTOIpaHHUKA, TPaBUIIbHBIA MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOTPaHHUKOB (MUpamMuia; IMpU3Ma,
PSIMOYTOJIBHBIN TIapaijIeNIenume I, Kyo0).

Knaccudummposatsb MHOTOTPaHHUKH, BbIOMpast OCHOBAaHUS TUTS
Kiaccupukanu (BBIMYKIbIE W HEBBINYKIbIE MHOTOTPAHHUKH, IPaBUJIbHBIC
MHOT'OTPaHHUKH; NMPSAMbBIC U HAKJIOHHBIE MPU3MBbI, TTapajlIeJICITUIICbI).

OnepupoBaTh MOHITUSIMU: CEKYIIAs INIOCKOCTh, CECUEHHE MHOTOTPAaHHUKOB.

OOBICHATH TPUHIIUIIBI TOCTPOSHUS CEUYEHUH, UCTIONB3YS METOJ CIICIOB.

CTtpouTh CE€UEHHMS MHOTOTPAaHHHUKOB METOJOM  CJICIOB,  BBITMOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HAXOXKEHNUE TEOMETPUUECKIX BEJIMYUH 10 00pas3iiaM Hiin
aIropuTMaM, NPUMEHSAS HW3BECTHbIC AHAJIUTHYECKHE METOAbl MpPU PEUICHUU
CTaHJIAPTHBIX MAaTEMAaTHYECKUX 3a/a4 Ha BBHIYUCIICHUE PACCTOSHHUN MEXITY ABYMS
TOYKaMH, OT TOYKH JO TPSAMONM, OT TOYKH JIO0 TUIOCKOCTH, MEXIY
CKPEIIUBAIOIIUMUCS MTPSMBIMH.

Pemate 3a1aun Ha HaXOXKEHNUE TEOMETPUUECKIX BEJIMYUH IO 00pas3iaM Hin
aIropuT™MaM, NPUMEHSAS HW3BECTHbIC AHAJIUTHYECKHE METOAbl MNpPU PEUICHUU
CTaHJAPTHBIX MAaTeMaTHYECKMX 3aJlad Ha BBIYMCICHUE YTJOB  MEXIY
CKPCIIMBAIOIIUMUCS MPSIMBIMH, MEXAY MNOPSIMOM U  TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMM, IByTPAHHBIX YTJIOB.



Boruncnsate 00bEMBI M MJIOMAAN MMOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMua) C© TMpUMEHEHHueM (QOpMyJ; BBIYUCIATH COOTHOILIEHHUS MEXIY
IUIOIIA/IIMU TTOBEPXHOCTEN, 00bEMaMH MOTOOHBIX MHOTOIPAaHHUKOB.

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

W3Bnekatb, mnpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HUHMOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPEICTaBICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumensaTh reomeTpuueckue (HaKTbl I PELIEHUS] CTEPEOMETPUUYECKUX
3a/1a4, NMPEeAnoJaraloluxX HECKOJIbKO [IaroB PELICHMS, €CIU YCIOBHS IPUMEHEHUS
3aJlaHbl B ABHOHM (hopMe.

[IppuMeHATs NpPOCTEHIINE NPOrpaMMHBIE  CpPEICTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKHX 3a/1a4.

[IpuBoauTH HpUMEPB MAaTEMAaTUYECKHUX 3aKOHOMEPHOCTEH B INPUPOLE U
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPHUH B UCKYCCTBE.

[IpyMeHATh MOJTyYEHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH pPEAJbHBIC
CUTyallUh W IPUMEHATh HW3YYCHHBIC IIOHATHS B IPOLECCE IOUCKA PELICHUS
MaTeMaTHYeCKu C(OPMYIMPOBAaHHONW IPOOJIEMBI, MOJAEIUPOBATH PEAJBHBIC
CUTyalluM Ha S3bIKE TIE€OMETPUM, HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, amnmnapara aireopsl; pemarb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.

11 KJTACC

OmnepupoBaTh MOHATUAMHU: IWIMHAPUYECKAs IOBEPXHOCTb, O0Opa3yroue
[IMHAPUYECKON  TOBEPXHOCTH;  LWJIMHAP;  KOHUYECKas  IOBEPXHOCTH,
o0pa3yroIire KOHHYeCKO! MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacnio3naBath Tena BpaiieHus (UIMHAP, KOHYC, cepa u map).

OOBACHATH CLIOCOOBI MOTYUYEHUS TEJ BpaILlEHUSI.

KnaccudumupoBaTs B3aMHOE pacroyioxeHue cepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSAMU: IIAPOBOW CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CErMEHTa; IIApOBOW CJIOW, OCHOBAHUE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIIOS;
1apOBOM CEKTOP.

Bbruncnsate  00bEMBI M IUIOIIAJM  TOBEPXHOCTEH  Tel  BpalleHWs,
reOMETPUUECKUX TeJ C MPUMEHEHHUEM (POPMYIL.

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

BbIUnCISATh COOTHOIICHUSI MEXIY IUIOMIAJSMH TOBEPXHOCTEH W 00BEMaMu
MOJIOOHBIX TEJI.



N3o00paxaTh 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.

W3BnekaTh, HHTEPHOPETUPOBATH M MpeoOpa3oBbIBaTh HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BpInonHATE [EWCTBUSA CIOKEHUST BEKTOPOB, BBIYUTAHHUS BEKTOPOB U
YMHOXKEHHSI BEKTOPA HA YUCI0, OOBACHSITh, KAKUMHU CBOMCTBAMHU OHU 00JIaJJalO0T.

[IpuMeHsTh paBUIO MapajuieIenuIea.

OnepupoBaTh NOHATHAMU: IEKAPTOBbI KOOPJIWHATHI B MPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXIY
BEKTOpAaMU, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBHI.

Haxonutb cymMMy BEKTOPOB M IMMPOU3BEIECHUE BEKTOPA HA YHUCIIO, YTOI MEXKIY
BEKTOpaMH, CKaJSIPHOE MPOM3BEIEHUE, pPACKIa[bIBaTh BEKTOp IO JBYM
HEKOJJIMHEAPHBIM BEKTOPAM.

3agaBaTh IJIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPJIUHAT.

[TpumensTe reomeTpuueckue (aKTbl Ui PEUICHHs] CTePEOMETPUUECKUX
3a]1a4, MPEeANOIaratonX HECKOIbKO [AroB PEIICHHUs], ECIH yCIOBUS TPUMEHEHUS
3a/1aHbl B IBHOM (hopme.

Pemare mpocreiiimme reoMeTpuuecKkue 3adaud Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/IA.

Pemlate 3amaum Ha JOKA3aTelbCTBO MAaTEMAaTUYECKUX OTHOLICHHN U
HAX0XkKJI€HHWE TeOMETPUUECKUX BEJIMYMH 10 00pa3laM Wi allfOpUTMaM, MPUMEHSs
W3BECTHBIE METO/IbI IIPU PEIICHUH CTAaHAAPTHBIX MATEMATUYECKUX 3aa4.

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

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

[IpyMeHATh MOJTYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pPEaJbHBIC
CUTyalluh W TPUMEHSTh W3YUYEHHBIC IOHATHUS B MPOLECCE IMOUCKA PELICHUS
MaTeMaTH4ecKu CHOPMYIHPOBAaHHOW MPOOJIEMBbI, MOJAEIUPOBATH pPEasbHBIC
CUTyallUM Ha S3bIKE T[E€OMETPHUM, MCCIEN0BAaTh IIOCTPOEHHBIE MOJEIU C
UCIIOJIb30BAaHUEM F€OMETPUUYECKUX MTOHATUI U TEOpeM, anmnapara ajareopbl; pemarhb
MPAKTUYECKUAE 3a/1a4d, CBSA3AHHBIE C HAXOXKJICHUEM TI€OMETPUYECKUX BEJIMYHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM (uudposrie)
KoHTposbHbI IIpakTH4eckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
e padoThbl padoThI
pecypchl
1 BBeneHune B crepeoMeTpurio 10
) [IpsiMble U TUIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapamienbHOCTD IPSAMBIX U IIIOCKOCTEN
3 [lepneHIMKyIAPHOCTH NPSAMBIX U 12
IIJIOCKOCTEN
4 VY1l MeXAy NPSIMBIMU U IJIOCKOCTSIMU 10 1
5 MHOrorpaHHUKH 11 1
6 OO6BEMBI MHOTOIPaHHUKOB 1
7 IToBTOpEHME: CEUEHUS, PACCTOSAHUS U YIJIbI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KIIACC

KoanuecTBo yacoB DJIeKTPOHHbIE

HanmeHnoBaHue pa3iesioB U TeM ungposbie
Ne n/mm P KoHTpoJbHbI IIpakTHyeckue (upp )

NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE

e padoThbl padoThI
pecypcsbl

Tena BpameHnus 12

OO0BEMEI Tel 5 1

BekTopbl 1 KOOpAUHATEI B TPOCTPAHCTBE 10 1

[ToBTOpEeHmE, 0600IIECHNE, . I

cUCTeEMaTH3alus 3HaHU!
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0




INOYPOYHOE IIVIAHUPOBAHUE
ID 3022081 10 b KJTACC Xaranamamxusia Enqu3zaBera Bapranosna

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KonTposabHbie

Bcero
padoTsbI

IIpakTnyeckue
padoTsbI

JlaTa
H3YYeHH
|

JJIeKTpPOHHBIe NN (ppoBbIE
o0pa3oBaTe/bHbIE PecypChbl

OCHOBHBIEC TTOHSATHUS
CTEpEOMETPHUU: TOUKA, TIPSIMas,
IUIOCKOCTh, MPOCTPAHCTRO.
[IpaBuna n3obpaxeHus Ha
pUCYHKaX: U300pakeHUs
MJIOCKOCTEH, mapajuieIbHbIX
MPSMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

5.09

http://mathege.ru

[TonsTus: nepecexaroniecs
MJIOCKOCTH, TTEPECeKaronuecs
npsiMasi ¥ TIIOCKOCTh

6.09

http://www.fipi.ru/

[TonsaTus: nepecekaromuecs
IUIOCKOCTH, NTEPECEKAIOITNECS
psiMasi ¥ IMJI0CKOCTh

12.09

http://www.ege.edu.ru/

3HaKOMCTBO C
MHOTOT'PAaHHUKAMH,
M300pakeHHE MHOTOTPAaHHHUKOB
Ha PUCYHKaX, Ha MPOEKIIMOHHBIX
yepTekax

13.09

http://staterad.mioo.ru/

HauanbHbie cBeneHus o Kkyoe u
NUPaMUJIe, UX Pa3BEPTKHU U
monenu. CeueHus

19.09

http://mathege.ru




MHOT'OIrpaHHUKOB

HauanbHbie cBeneHus o Kyoe u
NUPaMUJIe, UX Pa3BEPTKHU U
monenu. CeueHus
MHOT'OrpaHHUKOB

20.09

http://www.ege.edu.ru/

IToHsTHE 00 AKCHOMATUYECKOM
MOCTPOCHHUH CTEPEOMETPHU:
AKCHOMBI CTEPEOMETPUH U
CJICACTBUA U3 HUX

26.09

http://mathege.ru

IToHsTHE 00 AKCHOMATUYSCKOM
MOCTPOCHHUH CTEPEOMETPHU:
AKCHOMBI CTEPEOMETPUH U
CJICACTBUA U3 HUX

27.09

http://www.ege.edu.ru/

IToHsTHE 00 AKCHOMATUYSCKOM
MOCTPOCHHUH CTEPEOMETPHU:
AKCHOMBI CTEPEOMETPUH U
CJIICACTBUA U3 HUX

03.10

http://www.fipi.ru/

10

IToHsTHE 00 AKCHOMATUYSCKOM
MOCTPOCHHUH CTEPEOMETPHU:
AKCHOMBI CTEPEOMETPUU U
CJIICACTBUA U3 HUX

4.10

http://statgrad.mioo.ru/

11

BzauMHoe pacrnionoxxeHue
IPSIMBIX B IPOCTPAHCTBE:
nepeceKaroImecs,
napajiC/IbHbIC U
CKPELIUBAIOIINECS MPSIMbIE

10.10

http://pemryers.pd

12

[TapannenbHOCTh NPSIMBIX U
IJIOCKOCTEN B TPOCTPAHCTBE:

11.10

http://www.ege.edu.ru/




napajulebHbIC NIPSAMBIE B
IIPOCTPAHCTBE; 1APAUIEIBHOCTD
TPEX NMPAMBIX

[TapannenbHOCTh NPSIMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE:

http://mathege.ru

13 g 17.10
[TapamiensHOCTE IPAMON U
IJIOCKOCTH

" VTIIIBl ¢ COHANPaBICHHBIMU 18.10 http://pemryers.pd
CTOpOHAMHU '

s Vron Mexay IpSIMBIMH B 54.10
IPOCTPAHCTBE

16 Vron Mexmy IpsMBIMH B 25 10 http://mathege.ru
IPOCTPAHCTBE

17 I[MapannensHOCTh MIOCKOCTEN: 211 http://www.fipi.ru/
napaienbHble MI0CKOCTH '

18 CBolicTBa IapasIeNbHbIX 811 http://statgrad.mioo.ru/
TJIOCKOCTEM '
[Ipocreiimue

19 IPOCTPAHCTBEHHBIE (DUI'YpHI HA 1411 http://pemyers.pd
IUIOCKOCTH: TeTpadip, KyoO, '
napaesnenumnes

20 [TocTpoenue ceuenuit 15.11 http://mathege.ru

21 [TocTpoenue ceuenuit 21.11
KoHnTtponbHast paborta mo Teme

2 "TIpsiMBIe U TIIOCKOCTH B 211 http://www.ege.edu.ru/

npoctpanctse. [lapannenbHocTh
MPSAMBIX U IIOCKOCTEM"




23

[lepnieH IUKyYIIAPHOCTD NPSIMOU U
IIJIOCKOCTH: NIEPIICHIUKYJIIPHBIC
IIPSIMBIE B IIPOCTPAHCTBE

28.11

http://pemyers.pd

24

[Ipsmbie mapasienbHbIe U
HEPIECHINKYIIIPHBIE K
MJIOCKOCTH

29.11

http://mathege.ru

25

[Ipsmbie mapaienbHbIe U
NEePIEeHIUKYISIPHBIE K
MJIOCKOCTH

5.12

26

[Tpu3Hak neprneHIuKyIsIpHOCTH
MPSMON U TIIOCKOCTH

6.12

http://www.fipi.ru/

27

[Tpu3Hak neprneHIuKyIsIpHOCTH
MPSMON U TJIOCKOCTH

12.12

http://staterad.mioo.ru/

28

Teopema o npsimoit
NEPIEHIUKYIISIPHON IIIIOCKOCTH

13.12

http://permyers.pd

29

Teopema o npsimoit
NEPHEHIUKYIISIPHON IIIIOCKOCTH

19.12

http://mathege.ru

30

Teopema o mpsimMoi
NEePIEeHIUKYISIPHOM MII0OCKOCTH

20.12

31

[lepieHIUKYISp ¥ HAKIIOHHBIE:
pPacCTOsSIHUAE OT TOYKH JI0
IUIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH

26.12

http://statgrad.mioo.ru/

32

[lepieHIUKYISp ¥ HAKIIOHHBIE:
pPacCTOsSIHUAE OT TOYKH JI0
IUIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH

27.12

http://mathege.ru

33

[IepnieHAUKYIISp ¥ HAKJIOHHBIE:

9.01

http://pemyers.pd




paccrosiHue OT TOYKHU 110
IIJIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH

34

[leprieHauKyIsp U HAKIOHHBIE:

paccrosiHue OT TOYKHU 110
IIJIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH

10.01

http://www.fipi.ru/

35

VYTIIBI B IPOCTPAHCTBE: Yroj
MEXAY IPSIMOH U IUIOCKOCTBIO

16.01

http://statgrad.mioo.ru/

36

JIByrpaHHbI{ yroJi, TUHEUHBIN
yTOJI IBYTPAHHOTO yTia

17.01

http://www.ege.edu.ru/

37

JIByrpaHHbI{ yroJi, TUHEUHBIN
yTOJI ABYTPAaHHOIO yTia

23.01

http://permyers.pd

38

[IepnieHAUKYIIAPHOCTD
IJIOCKOCTEM: TPU3HAK
NEePHEHAUKYISIPHOCTH ABYX
IIJIOCKOCTEMN

24.01

http://mathege.ru

39

[IeprieHAUKYIIAPHOCTD
IJIOCKOCTEM: IPU3HAK
NEePHEHANKYISIPHOCTH ABYX
IJIOCKOCTEMN

30.01

40

[leprieHAUKYIIAPHOCTD
IJIOCKOCTEM: IPU3HAK
NEePHEHAUKYISIPHOCTH ABYX
IJIOCKOCTEMN

31.01

http://www.fipi.ru/

41

Teopema o Tpéx
HEPHEHINKYIIAPaX

6.02

42

Teopema o Tpéx

7.02

http://statgrad.mioo.ru/




NEPIEHAUKYIISPAX

43

Teopema o Tpéx
HEePIEeHIUKYIIpax

13.02

http://mathege.ru

44

KonTtponsHas pabota mo Temam
"IlepnieHAUKYJISIPHOCTD NPSIMBIX
LAl

1 rockocteil”" u "YTrael Mexay
MPSAMBIMH U TIOCKOCTAMU "

14.02

http://pemyers.pd

45

[ToHsiTHE MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTBI
MHOT'OIPAHHUKA, BBIMYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAHHUKH;
pa3BEPTKAa MHOTOTPAHHUKA

20.01

http://www.ege.edu.ru/

46

[Ipu3ma: n-yrojpHas npu3ma;
TPaH{ U OCHOBAHUS MPU3MBI;
npsiMasi 1 HaKJIOHHAsI IPU3MBI;
OO0KOBas U MOJIHAS TOBEPXHOCTh
MPHA3MBI

21.01

47

[Tapannenenunen,
MPSAMOYTOJIbHBIN
napasulesIenuIle]l U €ro CBOMCTBA

27.01

http://mathege.ru

48

[Tupamuga: n-yronbHas
NUpaMuJia, TPaHU U OCHOBAHUE
NUpaMuJIbl; OOKOBas U MOJIHAS
MOBCPXHOCTH IMAUPAMUBI;
IIpaBUJIbHAS U yCCUEHHAS
nupamuja

28.01

http://www.fipi.ru/

49

[TpaBusIbHBIE MHOTOTPaHHUKHU:
MOHSTUE TPABUILHOTO

6.03

http://statgrad.mioo.ru/




MHOT'OI'PAHHUKA; IPABUIIbHAS
[IPU3Ma U NIPaBUIIbHAS
NUPaMKJIa; IPABUIIbHAS
TpeyroyibHasl nupamuza u
IPaBUJIbHBIN TeTpas’ap; KyO

50

HpeI[CTaBHGHI/Ie O IpaBUJIbHBIX
MHOTOTpaHHHKAX: OKTadIp,
JOACKAdIP U UKOCAdIP.

7.03

http://mathege.ru

51

CuMMeTpHs B IPOCTPAHCTBE:
CUMMETPUSI OTHOCUTEIIBHO
TOYKH, IPSIMOM, TIJIOCKOCTH.
DNEMEHTBI CUMMETPUU B
NUPAMUIAX, NapaJUIeIeIUIeaax,
IIPABWJIBHBIX MHOTOTPaHHHUKAX

13.03

http://www.fipi.ru/

52

Brraucnenne 31eMEeHTOB
MHOTOT'PaHHHUKOB: pEOPa,
JIMaroHasu, yribl

14.03

http://pemyers.pd

53

[Tnomans OOKOBOI MOBEPXHOCTH
Y IIOJIHOM ITOBEPXHOCTHU IIPSIMOM
IPU3MBI, IUIOIIA/(b OCHOBAaHUH,
TeopemMa 0 OOKOBOM
IIOBEPXHOCTH MPSAMON IPU3MBI

20.03

http://www.ege.edu.ru/

54

[Tnomans OOKOBOI MOBEPXHOCTH
U TIOBEPXHOCTH MPABUIILHON
MUPaMHU/JIbI, TEOpeMa O TUIoHIaIn
OOKOBOW MOBEPXHOCTH
YCEUEHHOU MUPaMU/IbI

21.03

http://mathege.ru

55

KoHnTtponbHast pabota mo Teme

3.04

http://staterad.mioo.ru/




"MHoOrorpaHHuku"

56 [Toustue 06 00LEME 4.04
57 O0BEM TUpaMHUTBI 10.04 http:/ /mathege'm
58 O06BEM TUpamMuabI 11.04 http:/pemryers.pd
59 O0BEM TUpamMuabI 17.04 http://www.fipi.ru/
60 O6BEM MpH3MEL 18.04 http://stategrad.mioo.ru/
61 O06BEM npu3MBbI 24.04
6 KoHnTtponbHast pabota mo Teme 25 04 http://www.ege.edu.ru/
"OO0BEMBI MHOTOTPAaHHUKOB" '
[ToBTOpenue, 0600IIEHNE
63 CHCTEMAaTHU3aIUs 3H3£—II/II/I. 15.05 http: //mathege.ru
[TocTpoenue ceueHuii B
MHOTOTPAaHHHUKE
[ToBTOpeHue, 0600IIEHNEe
CHUCTEMAaTU3aIs 3HAHUH.
Brruuciienne paccTosiHu: .
64 MEX]ly AByMs TOUYKaMU, OT 16.05 http://statgrad.mioo.ru/
TOYKH 10 NIPSIMOM, OT TOYKH 0
TUTOCKOCTH, MEXITY
CKPEIIUBAIOIIUMHUCS TIPSIMBIMU
65 Wrorosast kKoHTpoJbHASA paboTa 22.05
66 IloBTOpenue, 06001mEHNe 23.05 http://www.fipi.ru/

CHUCTEMAaTU3alys 3HAaHUH.




Brruucnenue yrios: Mexay
CKPELIUBAIOIIMMUCS IIPSIMBIMH,
MEXIY HMPSIMOM U IJIOCKOCTHIO,
JBYI'PAaHHBIX YIJIOB, YTIIOB

MEXKAY MIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

66




ID 3022081 11 A KJIACC 3anyukas Csersiana Bukroposna

KoanuectBo yacos Hdara

Ne
Tema ypoka KontpoJsbnbie | IIpakTnyeckune | H3yYeHH
n/n Bcero

JJIeKTPOHHbIEe U (pPOBbIE

o0pa3oBaTe/bHbIE PecypChl
padoThbI padoThbI b

Cdepa u map: eHTp, paamnyc,
1 JIAAMETP; TUIOLIA/Ib 1 3.09
MIOBEPXHOCTHU Cepsl

B3anmuoe pacnonoxkenue

cepsl ¥ IIIOCKOCTH; http://mathege.ru

1 10.09
KacareJIbHasl INIOCKOCThb K

cdepe; momanb chepsl

U306paxenue chepsl, mapa Ha http://statgrad.mioo.ru/

1 17.09
iockocty. CedeHus mapa

Hunmuaapuyeckas
MOBEPXHOCTh, 00pa3yIoIIne

4 LWIHHPUYECKOM 1 24.09 http://www.ege.edu.ru/

IIOBEPXHOCTH, OCh
LWJIMHIPUYECKON TTOBEPXHOCTH

[unuHap: OCHOBaHUA U

0OKOBas TOBEPXHOCTD, .
P http://www.fipi.ru/

5 o0pa3yronias U 0Ch; IIOMAIb 1 1.10
OOKOBO¥ U MOTHON
[IOBEPXHOCTHU

N3o0pakeHue mMumMHIpa Ha

mockoctu. PasBéprka http://mathege.ru

1 8.10
MHIpa. CeueHus UIMHApa

(TIIIOCKOCTBIO, MapaJIIEIbHOM




WM TIePIICHIUKYIISIPHON OCH
HUAJTUHIPA)

Konunyeckas moBepxXHOCTb,
00pa3yroIme KOHUMIECKOM
MOBEPXHOCTHU, OCh U BEPILIKHA
KOHUYECKOU IMOBEPXHOCTHU

15.10

http://www.ege.edu.ru/

Konyc: ocHOBaHuUE U BEpIIMHA,
00pa3yromasi ¥ 0Ch; IJIOIA b
OOKOBOM M MOJIHOU
[IOBEPXHOCTH

22.10

http://pemyers.pd

Y ceu€HHbIN KOHYC:
00pa3yroIiue 1 BHICOTA;
OCHOBaHUs U OOKOBast
IIOBEPXHOCTH

12.11

http://mathege.ru

10

N3o00pakeHne KoHyca Ha
MJI0CKOCTH. Pa3BépTka KoHyca.
Ceuenus koHyca (TIOCKOCTHIO,
MapajuieIbHON OCHOBAaHHMIO, U
IJIOCKOCTBIO, ITPOXOIALIEH
Yyepe3 BEPLINHY)

19.11

http://www.fipi.ru/

11

KomOunanus ten BpameHus u
MHOT'OI'PAHHUKOB

26.11

http://staterad.mioo.ru/

12

MHororpaHHuK, OMMCaHHbBIN
oko1o chepsr; chepa,
BIIMCAHHAs B MHOI'OT'PaHHUK
HJIM B TCJIO BpalllCHUA

3.12

http://pemyers.pd

13

[Toustie 06 00BEME.
OCHOBHBIE CBOCTBA 00BEMOB

10.12

http://mathege.ru




TCJI

14

O0BEéM nuIMHapPa, KOHYCa

17.12

http://www.ege.edu.ru/

15

O0BEM mIapa u wIomaIh
chepsr

24.12

16

[Tomo6HbIe TeNa B
npoctpancTBe. COOTHONIEHUS
MEX]Ty IUTOIAISIMHU
MOBEPXHOCTEH, 00bEMaMM
IMOOOOHBIX TEI

14.01

http://www.fipi.ru/

17

KoHTposbHast paboTta 1mo Temam
"Tena Bpamenus" u "OO0beMbI

n

TCII

21.01

http://pemyers.pd

18

BekTop Ha mII0CKOCTH U B
IIPOCTPAHCTBE

28.01

http://staterad.mioo.ru/

19

Clo)XeHUe U BEIYUTAHUE
BEKTOPOB

4.02

20

YMHOKEHHE BEKTOpA Ha YUCIIO

11.02

http://mathege.ru

21

PasnosxeHne BekTopa 1o TpEM
HEKOMIUIAHAPHBIM BEKTOPaM.
[IpaBuio napasienenumnena

18.02

http://www.ege.edu.ru/

22

Pemenwne 3a7a4, CBSI3aHHBIX C
MPUMEHEHUEM MPABUII
JEHCTBUM C BEKTOPAMU

25.02

http://statgrad.mioo.ru/

23

[IpsamoyrosbHas cucrema
KOOpJMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa.

4.03




[Ipocreiimme 3a1auu B
KOOpAuHaTax

24

Yron Mexay BEKTOpaMH.
CxanspHO€ MpOU3BEICHUE
BEKTOPOB

11.03

http://mathege.ru

25

Brruncnenue yriioB Mexy
MPSIMBIMU U TUIOCKOCTSIMH

18.03

http://www.ege.edu.ru/

26

KoopanHatHO-BEKTOPHBIN
METO/]I IPU PEIIEHUN
reOMETPUUECKUX 3a7a4

8.04

http://pemyers.pd

27

KonTtponsHas pabora no Teme
"BekTopbl 1 KOOPAUHATHI B
npocTtpaHcTse"

15.04

http://www.fipi.ru/

28

[ToBTOpeHue, 0600IIeHNE U
crucTeMaTu3alrs 3HaHU.
OcHoBHbIE GUTYPHI, PaKTHI,
TEOpEMBI Kypca IJIaHUMETPUHU

22.04

http://staterad.mioo.ru/

29

[ToBTOpeHue, 0600IIeHNE U
cUCTeMAaTH3aIis 3HAHUM.
3agauu TUIaHUMETPUH U
METO/IbI UX PEIICHUS

29.04

http://mathege.ru

30

[ToBTOpeHue, 0600IICHNE U
crucTeMaTu3alrs 3HaHU.
OcHoBHbIE GUTYPHI, PaKTHI,
TEOpPEMBI Kypca CTEpeOMETPUH

6.05

http://www.fipi.ru/

31

Hrorosas kKoHTpoJbHASA paboTa

13.05

32

[ToBTOpeHue, 0600IIeHNE U
cCUCTeMaTu3anus 3HaHUN

20.05

http://mathege.ru




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

32




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIUVIA YYEHUKA

* MaremaTuka: anredpa 1 Hayajaa MaTeMaTHUYE€CKOTO aHAIN3a, TEOMETPHSL.
I'eomerpus, 10-11 kmaccel/ Atanacsa JI.C., byty3oB B.®., Kanomiies C.b. u

npyrue, AxkimonepHoe obmectBo «M3natenpctBo «IIpocBemnieHues

METOJIUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

[Topran POIII

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

bu6mmoreka IJOK

http://mathege.ru

http://www fipi.ru/

http://statgrad.mioo.ru/

http://pemyers.pd

http://www.ege.edu.ru/




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio
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