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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydeOHOro kypca «l'eomerpusi» 0a30BOro ypoBHS st
obyuarormuxcsi 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaabHOro
roCyJJapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHApTa CPEIHETO O0Iero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpPEeOOBaHUU, MPEABSIBIIEMBIX K
MaTEMaTUYeCKOMYy OOpa30BaHUIO, M TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nporpaMMbl 00€CII€YMBAET OBJIAJICHUE KIIOYEBBIMU KOMIETECHIUSMH,
COCTaBJISIIOLIMMU OCHOBY JUISI CAaMOPAa3BUTHS M HENPEPHIBHOTO 0OOpa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO U TI03HABATEIHHOTO PAa3BUTHUSA
JUYHOCTH 00YYaroNuXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsi OOYCJIOBJIEHAa MPAaKTUYECKOW 3HAUYMMOCTBIO METANPEAMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOyUEHHUS T€OMETPUHM B HAIPABJICHUU JUYHOCTHOTO
pa3BuUTUsl OO0yd4aroumxcs, (QOPMHUPOBAaHUS (PYHKIMOHAIBHONW MAaTeMaTUYEeCKON
IPaMOTHOCTH, U3YUYEHHUS JAPYTUX yU4EeOHBIX AUCUMILINH. Pa3Butue y oOyuarommxcs
IPABWIBHBIX IPEJICTaBICHUA O CYHIIHOCTH M INPOMCXOKIECHUM I€OMETPUUYECKHX
abcTpakiuii, COOTHOUICHHH pPEaJbHOTO M WACAIBHOTO, XapakTepe OTPaKEeHUs
MAaTeMaTHYECKOW HAyKOM SBIECHHM M MPOLECCOB pPEAIBHOIO MHUpa, MeECTe
r€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMaTHUYECKOTO MOJCIUPOBAHUS B HAYYHOM
MO3HAHUH M B MIPAKTUKE CIIOCOOCTBYET POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
yYalmxcs, a TakKe KauyeCTB MBIIIJICHUsS, HEOOXOAWMBIX [JIs aJanTallid B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETrO
oOmiero o0pa3oBaHus, TaK KaKk O00ECIEYMBAET BO3MOXHOCTb M3YUEHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHON HAIPaBIEHHOCTH, TaK U T'yMaHUTapHOM.

Jlormueckoe MbllUIEHHE, (OpMHUpPYEMOE NPHU H3YYEHUH OO0YYarOUMMUCS
MNOHSTUWHBIX OCHOB FT€OMETPHUH U MOCTPOCHUHU LEMOYKH JIOTHUECKUX YTBEPKACHUN
B XOJ€ pEILIECHUS TeOMETPUYECKMX 3aj7ady, YMEHHE BBIJBUTaTb U OINPOBEPrarThb
TUIOTE3bl HEMOCPEICTBEHHO HCIIOJIB3YIOTCA IPU PELIEHMH 3a/ad €CTECTBEHHO-
HAy4YHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (PU3HUKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00NacTsIX AeSITeNbHOCTH uenoBeka. OpHeHTalus 4eloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €ro COIHUaIbHOTO ObITHs, (opma
OTPaXEHHs OKPY’KAIOLIET0 MHUPA, YCIOBHE YCHEIIHOIO NO3HaHWS M aKTHUBHOIO
npeoOpa3oBaHusl  AeWcTBUTENbHOCTU.  OnepupoBaHUE  IPOCTPAHCTBEHHBIMU
oOpa3zaMu OOBEIUHSET pa3Hble BHJbI y4eOHOW U TPYIOBOM JESATEIBHOCTH,



ABIIACTCA OAHUM U3 MNPOPECCHOHAIHHO BAXKHBIX KayeCcTB, MOATOMY aKTyajbHa
3ajaya (POpMHUPOBaHUS y OOYYAIOIIUXCS MPOCTPAHCTBEHHOTO MBILIUICHUS Kak
pPa3HOBUAHOCTH OOpPA3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJTOTOBKE K IMIPAKTUYECKON AEATEIHHOCTA IO MHOTHM HAIIPABICHUSIM.

Ilenp ocBoeHuss mporpamMmbl yueOHOro Kypca «I'eomeTpusi» Ha 06a3zoBOM
ypoBHE o0OyueHusi — o0OmeoOpa3oBaTeibHOE U OOIIEKYJIBTYpPHOE pa3BUTHE
oOydJalomuxcsi ~ 4yepe3  oOecreueHHe  BO3MOXKHOCTH  MPHOOpETEeHuss U
UCIIOJIb30BaHUsl CHUCTEMATHYECKUX TIEOMETPUYECKUX 3HAHUM U JEUCTBUH,
creuu(UYHBIX TEOMETPHUH, BOSMOXKHOCTH YCIEIIHOTO MPOIOHKEHUsT 00pa30BaHUs
0 CHENUATIBHOCTSIM, HE CBSA3aHHBIM C MPUKJIAJIHBIM UCTIOIb30BAHUEM I€OMETPHUU.

[IporpaMmMa mo reomeTpuu Ha 0a30BOM YpOBHE NpeIHA3HayeHa Jis
00y4aromuxcsi CpeAHeN MIKOIbl, HE MCTBITHIBABIINX 3HAUUTEIbHBIX 3aTPYIHEHUA
Ha YpOBHE OCHOBHOI'O 0011ero oopazoBanusi. Takum oOpa3zoM, oOydaroniygecss Ha
0a30BOM ypOBHE JOJDKHBI OCBOMTH OOIME MaTeMaTU4YeCKHE YMEHUS, CBS3aHHBIC
co cnenu(puKONd TeoOMETpUd M HEOOXOAUMBIE I KU3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXXKHOCTh M3YyUHUTh T'€OMETpHI0 Oosee
rIyOOKO, €CIM B JaJbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUUYECKUX
3HaHUSAX B IPOPECCUOHATFHON AEATEIbHOCTH.

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

« hopMHpOBaHUE MPEACTABICHUS O TEOMETPUN KaK YaCTH MUPOBOM KyJIBTYPbI

¥ OCO3HaHHUE €€ B3aUMOCBSI3U C OKPYKAIOLM MUPOM;

o hopMUpOBaHUE MPEACTaBICHUSI O MHOTOTPAHHUKAX U TellaX BpaIIEHUS Kak
0 BaXHEHIINX MaTeMaTHYECKHX MOJIEISAX, MO3BOJSIOUIUMX OMHUCHIBATh U
U3y4aTh pa3HbIC SBJICHUS OKPY>KAIOIIETO MUPA;

o hopMupOBaHUEe YMEHHSI pAacO3HABATh HA YEPTEXkaxX, MOJAETSX U B PEaIbHOM
MHUpE MHOTOT'PaHHHUKH U TeJla BPaIlleHNUS;

¢ OBJIQJICHUE METOJAaMH pEIIeHHUs 3a7ad Ha MOCTPOCHUS Ha H300paKEHUSX
IPOCTPAHCTBEHHBIX QUTYD;

e popMupoBaHHME yYMEHHS OMNEPUPOBATH OCHOBHBIMH  TOHATUSAMU O
MHOTOTpaHHHMKaX U TeJax BPAIICHUs U UX OCHOBHBIMU CBOWCTBaMU;

* OBJIAJICHHE AJITOPUTMAMHM PEIICHUS] OCHOBHBIX THIIOB 3a/1a4; (POPMHUPOBAHUE
YMEHHS MPOBOJUTH HECJOXKHBIE JOKa3aTelIbHbIE PACCYXICHUS B XOJe
pelieHus CTEPEeOMETPUUYECKHUX 3aJady M 3aJa4y C [OPAKTHYECKUM
CoJIepKaHUEM;

e Pa3BUTHE MHTEIUICKTYaJIbHBIX U TBOPYECKHX CHOCOOHOCTEH 00yYarommxcs,
MI03HABATEIbHON aKTUBHOCTHU, UCCIIEOBATEIbCKUX YMEHHMA, KPUTUYHOCTH
MBILICHHUS;



e popmupoBaHuEe (PYHKIIMOHATHHONW TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPHH:
YMEHHE PACIIO3HABATH MPOSBICHUS T'€OMETPUUYECKUX MOHITUH, OOBEKTOB
Y 3aKOHOMEPHOCTEN B pEabHBIX KU3HEHHBIX CUTYalUUAX U IPH U3YUYEHUU
OpYruxX  y4eOHbIX  NIPEIMETOB,  NPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEN, (HOPMYIMpPOBaATh UX Ha A3BIKE T€OMETPUHU U CO3AaBaTh
F€OMETPUYECKHE MOJIEIH, NPUMEHATh OCBOEHHBIM TI'€OMETPUYECKUI
anmapar  JUI1 = peleHus  NPAaKTHKO-OPUEHTHUPOBAHHBIX  3a]ad,
UHTEPIIPETUPOBATH U OLICHUBATH I1OJTyYEHHBIE PE3YJIbTATHI.

OTIMYUTENBHON OCOOEHHOCTBIO IPOrpaMMBbl SIBJISIETCS BKJIIOYEHHE B KypC
CTEPEOMETPUM B Hauyaje €ro u3y4deHMsl 3ajad, peEIIaeMblX Ha YpOBHE
WHTYUTHUBHOTO MO3HAHMUSI, ¥ OTIPEICIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJl
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHUYECKOTO U TMPOCTPAHCTBEHHOIO
MBILUIEHHS], CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
NaJbHENIIEMY U3YUEHHIO IPEAMETA.

[Tpenmourenue oTAAETCSA HATISIIHO-KOHCTPYKTUBHOMY METOAY OOYYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCThH IPEIMETHO-
IIPAKTUYECKOM JEeATENbHOCTH. Pa3BuThE IPOCTPAHCTBEHHBIX IIPEIACTABICHUMU Y
ydalmxcs B Kypce CTEPEOMETpPUM IPOBOJAUTCSA 3a CYET pEIICHUs 3ahad Ha
CO3JaHHE  IPOCTPAHCTBEHHbIX 00pa3oB W  3aJady Ha  ONEpUpPOBAHME
IPOCTPAHCTBEHHBIMH oOOpa3amu. Co3nanue oOpa3a MPOBOAMTCS C OMNOPOM Ha
HarJsAHOCTh, @ ONEepUpoBaHHE OOpa3oM — B YCIOBUSX OTBJICYEHHS] OT
HarJIsJHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COAECPKAHMSL.

OcHOBHBIE coaepkaTeNbHble JTUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukmu», «IIpsiMple U MJIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaiieHus»,
«BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JIOTUUECKUX YMEHUN
pacnpenensieTcs HE TOJBKO IO COJAEP)KATENIbHbIM JIMHUSM, HO W IO T0JaM
00yueHHUs Ha YPOBHE Cpe/IHET0 00I1ero oopa3oBaHusI.

ConepxxaHnue 00pa3oBaHUS, COOTBETCTBYIOLIEE IMPEAMETHBIM pe3yJIbTaTaM
OCBOGHHUsI paboyeil mporpaMMmbl, pachpeneia€HHbIM [0 TojaM OOydYeHHs,
CTPYKTypUpPOBaHO TakuM o00Opa3oMm, YTOObl OBJAJCHHE T'€OMETPHUUYECKUMHU
NOHATUSMU U HaBBIKAMHU OCYLIECTBIISIIOCH IOCJIEA0BATEIBHO U MOCTYIIATEIBHO, C
coOII0ICHNEM IPUHLIMIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJINCh B
OOLIYI0 CUCTEMY T'€OMETPUYECKUX IPEICTABICHUM OOy4YaroIUXCs, pacliupss U
yrayOssis e€, o0pa3ys MpOoUHble MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

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



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 pacnosiokeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
napajulesIbHble M CKpemmBarommecs npsmele. [laparensHOCTs NpAMBIX U
IJIOCKOCTEd B MPOCTPAHCTBE: MapaJUICIbHbIE MPSIMBIE B  IPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPSMBIX; NApPAILIEIBHOCTh MPSAMOM M IJIIOCKOCTH. YTJBI C
COHAIIPABJICHHBIMM CTOPOHAMM; YyIOJ MEXIy IpPSAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEN: [apaJljIeIIbHbIC IIJIOCKOCTH; CBOMCTBA
napajuleNbHBIX TuIocKocTel. [lpocreiimne mnpocTpaHCTBEHHbIE (QUIYyphl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapasuiesenume]]; IOCTpPOSHUE CEUCHH.

[leprieHIUKYISIPHOCTh NPSIMOM M TJIOCKOCTH: MEPIEHIUKYJISIPHBIE MPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE NapAUICIbHBIE M MEPIEHAUKYISAPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
MEPIEHAUKYJISIPHONW IJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YIOJI MEXKAY IPSIMOU U
IUIOCKOCTBIO;  JIBYTPAHHBIM  yroJ, JIMHEWHBIM YroJ JBYTPAHHOTO  YrIJIA.
[leprieHIUKYJISIp ¥ HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 IIJIOCKOCTH, PACCTOSIHUE
OT TmpsAMOM 70  IUIOCKOCTH,  MpoeKuus  (GuUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYISAPHOCTh  IUIOCKOCTEW: NPU3HAK  IEPIECHIUKYJSIPHOCTH — JABYX
IUIOCKOCTEN. TeopeMa 0 TPEX NMEPIEHINKYIIAPaX.

MHOrorpaHHuKu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTBl MHOTOI'DAHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIbIE MHOTOI'PAHHUKHM; pa3BEPTKA MHOrOrpaHHuka. [Ipusma: n-yronpnas
npu3Ma; TPaHU U OCHOBAHHUS MPU3MBI; IpsiMasi M HAKJIOHHAs MPHU3MbI, OOKOBasi U
MOJIHAs MIOBEPXHOCTh IPU3MBL. [Tapannenenunen, PSIMOYTOJIbHBIN
napajuielienunes; U ero cporcra. llupamupa: n-yronapHas nupamuaa, rpaHd U
OCHOBaHHUE MUPaMUJIbl; OOKOBAsl U MOJIHAS MOBEPXHOCTh MUPAMU/IbI; IPaBUIbHAS U
yceu€HHas MNHpaMuja. OJEMEHThl Npu3Mbl M nupamuabl. IIpaBuibHbIE
MHOTOTPAaHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPAaBUJIbHAS MpPU3MaA U
NpaBWIbHAs MHUPAMHUIA; NPABUJIbHAs TPEYroJibHas MNHUpPaMUAA W TPaBUIbHBIN
teTpa’ap; KyO. IlpeacraBieHre O MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
nonexa’ap u ukocasap. CeueHus Npu3Mbl U TUPAMUJIBL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSMOMH,
IJIOCKOCTUA.  ODJEMEHThl CUMMETPHUM B MNHpaMUAAX, Mapajuielienunenax,
MPAaBUJIBHBIX MHOT'OTPAHHUKAX.



Brruucienne »SIeMEHTOB MHOTOTPAaHHUKOB: pEOpa, MMAroOHAM, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IJIOMAh OCHOBAaHMHA, TeopemMa O OOKOBOW TMOBEPXHOCTH TMIPSIMOW TPHU3MBIL.
[Imomaas OOKOBOM TMMOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHON MUPaMUJIBI,
TeopeMa O IUIomaau yceuéHHou mnupamuabl. [loHstue o6 o0béMme. OOBEM
MHAPAMU/IbI, TPU3MBL.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY IUIOMIAISIMHU
MOBEpXHOCTEH, 00bEMaMU MOJOOHBIX TE.

11 KIIACC

Tesa Bpalenus

HunuHapuyeckas MIOBEPXHOCTD, oOpasytomue HIAHAPUYECKOU
MOBEPXHOCTH, OCh IWIMHIPUYIECKON mMoBepxHOCTH. [lunwHAp: OCHOBaHWS U
OOKOBasi TMOBEPXHOCTh, OOpa3ywIIas W OCh, IUIONIAAh OOKOBOW W TOJHON
MIOBEPXHOCTH.

Konunueckas moBepXHOCTh, 00pa3yromne 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 TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETP; IJIOMIAJb MOBEPXHOCTU C]ephl.
B3auMHoe pacnonoxenue chepsl U IIIOCKOCTH; KacaTellbHas IIIOCKOCTh K cdepe;
I0MAabL Chephl.

N306paxenue Tea BpalleHus Ha II0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KoMOuHanum Ten BpalieHusi UM MHOTOIPAaHHUKOB. MHOTOIpaHHUK,
onucaHHbIM oOkoJI0 cdepwl; chepa, BOHCaHHAsT 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.

[TogoGueie Tena B mnpocTtpaHcTBe. 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 U B mpocTpaHcTBe. CI0KeHUE U BRIYMTAaHHE BEKTOPOB.
YMHOKeHne BeKTOopa Ha yucio. PasnoxeHne BeKTopa mo TpéM HEKOMILJIaHAPHBIM
BekTopaM. [lpaBuno mapamienenunena. Pemienwe 3agad, CBS3aHHBIX C
NpUMEHEHUEM TpaBWiI JACHCTBUH C BekTopamu. IIpsimoyroisibHas cucrema



KoopauHaT B mnpoctpadHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpJMHATax. YTroa Mexay BekTopamu. CKalaspHOE NPOU3BEIECHHUE BEKTOPOB.
Bpruucnenne yriioB Mexay NpsMbIMU U IJIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PEIICHUU T€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 YJi€Ha POCCHMCKOrO0 OOIIECTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD, SBIICHUMA,
NpoIeAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl WU TIP.), YMEHHUEM
B3aMMOJICHCTBOBaTh C COLMAJBbHBIMA HWHCTUTYTAMHM B COOTBETCTBHM C HX
(GYHKIUSAMHI U Ha3HAYECHUEM.

IIarpuoTrnyeckoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUSI K
MPOIIUIOMY U HAaCTOSIIIEMY POCCUHCKOM MAaT€MAaTUKH, IIEHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHUSIM POCCUHUCKUX MAaTEeMaTUKOB U POCCUMCKON MaTEMaTUYECKON IIKOJIbI,
K HCIOJB30BAHUIO 3THUX JOCTKEHWW B JPYTHMX HayKax, TEXHOJOTHUAX, cdepax
HKOHOMMUKHU.

JAyX0BHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

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

JcTeTHYECKOe BOCIIUTAHUE:

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

dusnyecKoe BOCIUTAHME:

c(hOPMUPOBAHHOCTBIO YMEHHUSI TMPUMEHATh MaTEeMaTUYECKUE 3HAHUS B
MHTEpecax 3J0pOBOTO U 6e30macHOro 0opasa )KMU3HU, OTBETCTBEHHOTO OTHOILEHUS
K CBOEMY 3J0pPOBBIO (310pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHSITHU U

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

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTH TPYAOJIOOWS; MHTEPECOM K
paznuyHbiM  chepaMm  TPOPECCHOHAIBHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymeld mnpodeccur U peanu30BbIBATb COOCTBEHHBIE KU3HEHHbBIC IJIaHBI;



TOTOBHOCTBIO U CIOCOOHOCTBIO K MaTreMaTHYeCKOMy OOpa30BaHUIO U
CaMOOOpPa30BaHUI0 HA MPOTSHKEHUM BCEM KU3HU; TOTOBHOCTHIO K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH.

IK0JIOrHYecKoe BOCIIUTaHHeE:

c(hOPMUPOBAHHOCTHIO HIKOJOTHUYECKON KYJIbTYpbl, MOHUMAHHUEM BIIUSHUS
COLHAIBHO-OKOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLMAJIBHOU
Cpenmpl, OCO3HAaHMEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX  IMPOoOJeMm;
OpPUEHTAIlMEd Ha NMPUMEHEHHWE MATEMaTUUYECKHUX 3HAHUM ISl pElIeHUs 3a1ad B
00JIaCTH  OKpYIKalIledl cpeapl, IUIAaHUPOBAHUSI TOCTYIIKOB U OICHKH HX
BO3MO>KHBIX MMOCJIEACTBUN JIsI OKPYKAIOIIEU CPEIBI.

IleHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAyKd M OOIIECTBEHHOM  MPAKTHUKH, TMOHUMaHUEM
MaTeMaTHYECKOW HayKHh Kak c]epbl 4YeIoBEYeCKOW MJesATEebHOCTH, JTaroB €&
pa3BUTHS W 3HAUYUMOCTH JJIS PA3BUTHUS LUBWIN3ALKMKU; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYECKOW KyJIbTypOWd KakK CpEIACTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYIO U HCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJILHO U B TPYMIIE.

METAINIPEIAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble Pe3yJIbTaThl OCBOCHMSI MPOTPAMMbl Y4E€OHOTO MpeaMera
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHHEM 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:

 BBISIBJISITh U XapPaKTEPU30BaTh CYIIECTBEHHbIE NMPU3HAKKM MaTeMaTUYECKHX
00BEKTOB, TOHATHUN, OTHOIICHUW MEXIy MOHITHAMU; (HOPMYIUPOBATH
OTIpe/IeTICHUsI  TMOHATUN, YCTAaHABIHMBATh CYIIECTBEHHBI  MPU3HAK
KJaccuuKalu, OCHOBAaHUs i1 OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
POBOJIMMOTI0 aHAJIN3A;

e BOCIIPUHUMATh,  (OPMYJIMPOBATbH M  MpPeoOpa3oOBbIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTpPHUIIATEIbHBbIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCJIOBHBIC;

eBBISIBJISITh ~ MaTe€MaTUYeCKHe  3aKOHOMEPHOCTH, B3aUMOCBSI3U U
npoTuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKIACHUSIX;



npemsiaraTh  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 (TIPSMbBIE U OT MPOTHUBHOTO), BBICTPAUBATH apTyMEHTAITUIO,
MPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI; O0OOCHOBHIBATH COOCTBEHHBIE
CYXKJIEHUS U BBIBOJBI;

e BEIOMpATh CMOCOO pelleHus y4eOHOM 3agadyu (CpaBHUBATh HECKOJIBKO
BApUMAHTOB peElIeHUs, BHIOUpATh HauboJee TMOAXOMAUMI ¢ Yy4ETOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

basoBble ucciiegoBaTeIbCKUE 1eHCTBUA:

e ICTIOJIB30BATh BOMPOCHI KakK MCCIEIOBATENbCKUNA HHCTPYMEHT IO3HAHUS;
dbopMyaupoBaTh BOMPOCHI, (UKCUPYIOLIKME MPOTUBOpEUYUE, Mpodiemy,
yCTaHaBIMBAaTh HCKOMOE€ W  JaHHOe, (opMuUpOBaTh  THIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e MPOBOJINTH CAMOCTOSTEIHLHO CTUIAHUPOBAHHBIN KCIIEPUMEHT, UCCIICIOBAHUE
[0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTEeMaTU4YeCKOro OObEKTa, SIBJICHUS,
Ipoliecca, BBISIBICHUIO 3aBUCUMOCTEH MEXAy OOBEKTaMH, SBICHUSIMHU,
poLEeccamy;

e CAMOCTOSITEIHFHO (hOPMYIHPOBATH OOOOIIEHUS U BBIBOJBI MO pe3yJbTaTaM
IPOBENEHHOTO HAOIIOJICHUS, 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 A€UIUTH MH(GOPMAIIMK, TaHHBIX, HEOOXOMMBIX JJIsi OTBETA Ha
BOIPOC U ISl pEUICHUS 3a/1auu;

e BEIOpaTh WH()OPMAITUIO U3 UCTOUYHUKOB PA3TMYHBIX THIIOB, AHAJTM3UPOBAT,
CHUCTEMATHU3UPOBATh W HMHTEPIPETUPOBATh HHPOPMAIMIO PAZTUIHBIX
BUJIOB U (hOPM TIPEICTABICHUS;

e CTPYKTYpHUpPOBaTh MH(POPMALIMIO, MIPEACTABIATh €€ B Pa3iIUYHbIX (opmax,
WUTIOCTPUPOBATH Ipaprueck;

e OIICHUBATH HaJE&KHOCTD uHbopmauu 1o CaMOCTOSITEIIbHO
c(hopMyITUPOBAaHHBIM KPUTEPHUSIM.

2)  VHuueepcanvuvie KOMMYHUKamu@Hble Oelicméus,  0Oecnevyusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:



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

B X0/I¢ OOCYX/ICHHUS 33a/1aBaTh BOIMPOCHI TI0 CYIIECTBY 00CYKIAaE€MOW TEMHI,
poOJIeMBbI, perIaeMoi 3a/1auu, BEICKa3bIBaTh UJCH, HAIICJICHHBIC HAa TIOUCK
pEIICHMs; COMOCTaBISATh CBOM CYXKIEHUS C CYXICHHUSIMH JIPYTHUX
YYaCTHUKOB JHAliora, OOHAPYXUBATh Pa3lIWdle W CXOJCTBO TO3HIIMIA, B
KOPPEKTHOH Popme popMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,

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

CorpyaHuyvecTBo:

e IOHUMATh M HCIIOJIH30BATh NMPEUMYIIECTBA KOMAHIHON M WHIUBUIYaTbHOU
paboOThl TIpU pernieHUH YYeOHBIX 3a/lay; MPUHUMATH I€h COBMECTHOMN
NESATeTbHOCTH, IUIAHUPOBAaTh OPraHU3AIMIO COBMECTHOM  paboThI,
pacnpenensiaTh BHUABI pabOT, JOTOBAPUBATHCA, OOCYXKIaTh MPOIECC U
pe3yJbTaT paboThl; 0000IIaTh MHEHHS] HECKOJIBKUX JIFOCH;

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

3) Vnusepcanvnvie  pezynamueHvie 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,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUI C YUETOM HOBOM
uHpopmaruu.

CaMOKOHTPOJIb:

eBIAJICTh HAaBBIKAMHM  TIO3HABaTEeNbHOM  pedrekcun Kak  OCO3HAHMS
COBEpIIAeMbIX JEHCTBUII U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCOOAMHM  CaMOMPOBEPKH, CaMOKOHTPOJIA Tpolecca H
pe3ysbTarta penieHusl MaTeMaTHIeCKON 3a/1auH;

e IPEABUIETH TPYIHOCTH, KOTOPbIE MOTYT BOHUKHYTH IPH PEIICHUU 3a/1a4H,
BHOCHTb KOPPEKTHBBI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
JaHHBIX, HAWJCHHBIX OIIMOOK, BBISBICHHBIX TPYAHOCTEH;



¢ OLICHMBATh COOTBETCTBHE pe3yJibTaTa LEId M YCIOBUSAM, OOBSICHSTH
IIPUYUHBI TOCTHKEHUS WIM HENOCTH)KEHHUS PE3YJbTATOB IEATEIIBHOCTH,
HAXOAHUTh OMIHOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

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 HEBBIMYKJIBIH
MHOT'OTPaHHHUK, JIEMEHTHI MHOTOIpaHHUKA, TPaBUIIbHBI MHOTOTPAHHUK.

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

Knaccudummposatsb MHOTOTPaHHUKH, BbIOMpast OCHOBAaHUS JUTS
Kiaccupukanuu (BBIMYKIbIE W HEBBINYKIbIE MHOTOTPAHHUKH, IPaBUJIbHBIC
MHOT'OTPaHHUKH; MPSAMbBIC U HAKJIOHHBIE TPU3MBbI, TTapajlIeIICITUIICbI).

OnepupoBaTh MOHITUSIMU: CEKYIIAs INIOCKOCTh, CECUEHHE MHOTOTPAHHUKOB.

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 HAXOXKIEHNUE TEOMETPUUECKIX BEJIMYUH IO 00pa3iaM Hiin
aIropuT™MaM, NPUMEHSAS HU3BECTHbIC AHAIUTHYECKHE METOAbl MIpPU PEUICHUU
CTaHJIAPTHBIX MAaTEMAaTHYECKUX 3a/a4 Ha BBIYUCIICHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKH JO TPSMONM, OT TOYKH JI0 TUIOCKOCTH, MEXIY
CKPEIIHUBAIOIIUMUCS IPSIMBIMH.

Pemate 3a1aun Ha HaXOXKEHNUE TEOMETPUUECKIX BEJIMYUH IO 00pas3iaM Hin
aIropuT™MaM, NPUMEHSAS HU3BECTHbIC AHAIUTHYECKHE METOAbl MIpPU PEUICHUU
CTaHJAPTHBIX MAaTeMaTHYECKMX 3aJlad Ha BBIYMCICHUE YTJOB  MEXIY
CKPCIIMBAIOIIUMHUCS MPSIMBIMH, MEXAY MNOPSIMOM W  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IByTPAHHBIX YTJIOB.



Boruncnsate 00bEMBI M MJIOMAAN MMOBEPXHOCTEH MHOTOTPAHHUKOB (IpHU3Ma,
nupaMua) C© TMpUMEHEHHEM (QOpMyJ; BBIYUCIATH COOTHOILIEHHUS MEXIY
IUIOHIA/IIMU TTOBEPXHOCTEN, 00bEMaMH MOT0OHBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATHAMHU: CHUMMETpPUsS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U INIOCKOCTh CUMMETPUHN (PUTYPBI.

W3Bnekarb, mpeoOpa3oBbIBATh U HMHTEPHPETUPOBATH HHMOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPEICTaBICHHYIO Ha YepTekax U
PUCYHKaX.

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

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

[IpuBoauTH HpUMEPBl MAaTEMAaTUYECKUX 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 MPOOJIEMBbI, MOJAEIUPOBATH pPEAJbHBIC
CUTyallud Ha S3bIKE TIE€OMETPUM, MCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, amnmnapara aireopsl; pemarhb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNUX BEJINYMH.

11 KJTACC

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

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

OOBACHATH CIOCOOBI MOTYUYEHUS TEJ BpalLlCHUSI.

KnaccudumupoBaTs B3aMHOE pacroyioxeHue cepsl U MIOCKOCTH.

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

Bbruncnste  00b€MBI M IUIOMIAAM  HOBEPXHOCTEH Tel  BpAalCHHS,
TeOMETPHUECKUX TeJ C MPUMEHEHNEM (OpPMYIL.

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

BbIUnCIATE COOTHOIICHUSI MEXIY IUIOMIAJSMH MOBEPXHOCTEH U 00BbEMaMu
MOJIOOHBIX TEJI.



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

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

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

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BpInonHATE [EWCTBUSA CIOKEHUST BEKTOPOB, BBIYUTAHHUS BEKTOPOB U
YMHOKEHHSI BEKTOPA HA YUCI0, OOBACHSITh, KAKUMHU CBOWCTBAMHU OHU 00JIaJalOT.

[IpuMeHsTh paBUIO MapajuieIenuIea.

OnepupoBaTh NOHATHAMU: I€KAPTOBbI KOOPJIWHATHI B MPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXIY
BEKTOpAaMU, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBHI.

Haxonutb cymMMy BEKTOPOB M NMPOU3BEECHUE BEKTOPA HA YHUCIIO, YTOI MEXKIY
BEKTOpaMH, CKaJSIPHOE MPOM3BEIEHUE, pPACKIa[bIBaTh BEKTOp IO JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPAHUHAT.

[TpumensTe reomeTpuueckue (aKTbl Ui PEUICHHs] CTePEOMETPUUECKUX
3aJ1a4, MPEeANOJararonX HECKOIbKO AroB PEIICHHUs], ECIIH YCIOBUS IPUMEHEHUS
3a/1aHbl B IBHOM (hopme.

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

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

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

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

[IpyMeHATh MOJTYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pPEaJbHBIC
CUTyallud W TPUMEHSTh W3YUYCHHbIC IOHATHUS B IPOLECCE IMOHUCKA PEUICHUS
MaTeMaTH4ecKu CHOPMYIHPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATH pPEasbHBIC
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€OMETPUUECKNUX BEJINYHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3aesioB U TeM (uudposrie)
Kontpoabubie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Bbu6nmuoreka [JOK
1 B 10
BE/ICHHE B CTEPEOMETPHIO https://m.edsoo.ru/1¢209e37
) [IpsiMbIe ¥ TIIOCKOCTH B IPOCTPAHCTBE. 12 | bubmmoreka [JOK
[TapannenbHOCTh NPSIMBIX U MIOCKOCTEN https://m.edsoo.ru/1¢209e37
3 IlepneHUKyYIAPHOCTD NPSIMBIX U 12 bubnumoreka [IOK
IJIOCKOCTEMN https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
4 1 1
VYTribl MeXAY MPSMBIMU U TUIOCKOCTSIMU 0 hitps://m.edsoo.rw/1209¢37
Bbu6nmuoreka [JOK
M 11 1
> HOTOTpAHHi https://m.edsoo.ru/1¢209e37
N bubmuorexa [JOK
1
6 OOBEMEI MHOTOTPaHHHKOR ? https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: CEueHMs], paCCTOSHUS U YTJIbI 4 1 buommorexa OK
p ’ P y https://m.edsoo.ru/1¢209¢37
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 5 0




11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Kontpoabsnbsie IIpakTnueckue
NPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE
padoThl padoThbI
pecypchl
Bbubmunoreka LIOK
! Tena ppamierns 12 https://m.edsoo.ru/1¢209e37
N bubmuoreka [{OK
2 OOnEmb TEn > ! https://m.edsoo.ru/1¢209e37
3 BekxTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 bubmorera [IOK
p P pocTp https://m.edsoo.ru/1¢209e37
4 [ToBTOpenue, o600IIEeHNE, 7 | bubmunoreka LIOK
cucTeMaTH3allis 3HaHUI https://m.edsoo.ru/1¢209¢e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kontpoabubie IIpakTHueckue
n/n Bcero u3ydyeHusi  o0pa3oBaTeJIbHbIE
padoThl padoThbI
pecypcsbl
OCHOBHBIE MOHSTHSI CTEPEOMETPHU:
TOYKa, MpsiMasi, MI0CKOCTb,
npoctpancTBo. [IpaBuna
pocTp P bubmuorexa [JOK
1 n300pakeHUsI HAa PUCYHKaX: 1
. https://m.edsoo.ru/aecc77cd
M300pakeHUS TUIOCKOCTEH,
napajuieNIbHBIX MPSMBIX (OTPE3KOB),
CepelIuHbI OTpE3Ka
[TonsTus: nepecexaronuecs
2 IJTIOCKOCTH, IEPECEKAIOIINECS IIpsIMas 1 bubmorexa LOK
> 11eP p https://m.edsoo.ru/2d8a9¢99
1 TUIOCKOCTD
ITonsaTHA: nepecekaromuecs
3 IJTIOCKOCTH, IEPECEKAIOIINECS IpsIMast 1 buGnnorexa LIOK
> 11°P p https://m.edsoo.ru/db685¢73
1 TUIOCKOCTD
3HaKOMCTBO C MHOI'OI'PaHHHUKaMH,

4 n300pakeHre MHOTOTPaHHUKOB Ha | bubmmoreka [IOK
PUCYHKaXx, Ha IPOCKLIMOHHBIX https://m.edsoo.ru/a63959ed
yepTexax
HavansHbie cBeeHUs 0 KyOe u

5 OUpaMHUIE, UX Pa3BEPTKU U MOJEIN 1 bubmmorexa OK

P > 1% PasBep ' https://m.edsoo.ru/b30dff38
CeueHnust MHOTOIpaHHUKOB
bu6mmoreka [IOK
6 HavansHbie cBeeHUs 0 KyOe u 1
Y https://m.edsoo.ru/3d8ffd32




nUpaMuJe, UX pa3BEPTKU U MOJCIIH.
CeueHust MHOTOIPaHHUKOB

[Tonsatre 00 akCHOMATUYECKOM

Bbu6nmuoreka [JOK
7 MTOCTPOSCHUH CTEPEOMETPUN: AKCUOMBI
https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHUH U CIICICTBUS U3 HUX
ITousTre 00 aKCHOMATHYECKOM
8 IIOCTPOEHUH CTEPEOMETPHUHN: AKCHUOMBI buGnnorexa LIOK
p p pHH: https://m.eds00.1ru/239c8cb4
CTEPEOMETPHUH U CIICICTBUS U3 HUX
IToustre 00 aKCHOMAaTHYECKOM
9 IIOCTPOEHUH CTEPEOMETPHUH: aKCHUOMBI bubmmorexa IOK
p p pHH: https://m.eds00.1ru/65¢6b106
CTEpEOMETPHUU U CIEACTBUS U3 HUX
[Tonsatre 00 akCHOMATHUYECKOM
10 IIOCTPOECHUH CTEPEOMETPUU: AKCHOMBI bubmmnorexa [IOK
p p pHi: https://m.edsoo.ru/258fc245
CTEpEOMETPHUU U CIEACTBUS U3 HUX
B3anmHOe pacmnionokeHue MpsSIMbIX B
1 MPOCTPAHCTBE: MEPECEKAIOIINECH, bu6mmoreka [IOK
MapajuIeIbHbIE U CKPEITUBAOIINECS https://m.edsoo.ru/1a252016
psiMbIe
[TapannensHOCTh IPSIMBIX U
IIJIOCKOCTEH B IPOCTPAHCTRBE:
bu6mmoreka [IOK
12 NapasieabHbIE IPSMbIC B
. https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MAPAJIICIIBHOCTD TPEX
MPSIMBIX
[TapannensHOCTh IPSIMBIX U
13 IIJIOCKOCTEN B IPOCTPAHCTBE: bubmmoreka [JOK
[TapannensHOCTH NPSIMOM U https://m.edsoo.ru/ee1d19b9
IUTOCKOCTH
Bbu6nmuoreka [JOK
14 VYriasl ¢ cOHanpaBIEHHBIMU

https://m.edsoo.ru/9f4071b9




CTOpOHAMH

15 VYron Mexay npsiMbIMU B bubmmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron Mexay npsmMbIMHU B bubanorexa HOK
MPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapannenbHOCTh MIOCKOCTEM: bubanorexa HOK
MapajuieIbHbIE TUIOCKOCTH https://m.edsoo.ru/2e18f255
. . bubmuorexa [JOK
18 CaoiicTBa mapajuieIbHbIX IIOCKOCTEMN
https://m.edsoo.ru/e504d656
[Ipocreiine npocTpaHCTBEHHbBIE
19 (buUrypbl Ha TUIOCKOCTHU: TETPad bubmmorexa [TOK
P - TETPAD, https://m.edsoo.ru/4a28dc02
KyO, mapaJyienenurne/
Bbubnmuoreka [JOK
20 I1 7
OCTPOCHHUE CEHCHIH https://m.edsoo.ru/1d434d0f
Bbubnmuoreka [JOK
21 [TocTpoenune ceuenuii
TPOCHHE CeneiH https://m.edsoo.ru/ec26feSd
KontponbHas padoTa mo teme
” "IIpsiMbIe ¥ TIIIOCKOCTH B bubanorexa HOK
npoctpaHctse. [lapamienbHOCTh https://m.edsoo.ru/9a0a9%e56
MPSAMBIX U IIOCKOCTEM"
[leprieHAMKYIAPHOCTH MPAMOUN 1
23 nncr))cxocin'}llie Ii'IeH WK IJ)'IH HbIE buommorexa HOK
- TICPHCHAMYIAD https://m.edsoo.ru/b19f6a5d
MPsIMBIE B IPOCTPAHCTBE
24 IIpsimble napasuienbHble U bubmmoreka [IOK
MEPIEHAUKYIAPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11¢95
25 [Ipsimbie napauiebHbIE U bubanorexa [HOK
MEPIEHAUKYIIIPHBIE K IUIOCKOCTH https://m.edso0o.ru/ba545966
26 [Ipu3Hak nepneHIuKyISIPHOCTH bubmuorexa [JOK




MPSAMON U TJIOCKOCTH

https://m.edsoo.ru/f85bfc46

7 IIpu3Hak nepneHmKyIsIpHOCTH bubmmoreka [IOK
MPSAMON U TIIOCKOCTH https://m.edsoo.ru/79165d15
73 Teopema o npsiMoit bubnuoreka [IOK
MEPIEHANKYIISPHOM TIJIOCKOCTH https://m.eds00.1ru/635¢5087
79 Teopema o ipsimoit bubanorexa HOK
MEePIEHANKYIISPHOMN TIIOCKOCTH https://m.edsoo.ru/bd37458
30 Teopema o npsimoit bubmmoreka [IOK
MEePNEHANKYIISPHOMN MIIOCKOCTH https://m.edsoo.ru/7d18834b
[TeprieHAUKYJIAp U HAKJIOHHBIE:
31 aCPCToinI/IeyOT IT)quI/I 0 TUTIOCKOCTH bubmmorexa [OK
P ? ’ https://m.edsoo.ru/33c477d3
paccTostHUE OT MPSMOM J0 MIOCKOCTH
[lepnenuKynsip U HAKIOHHBIE:
32 a(iTOﬂiI/IGYOT IT)OqKI/I 0 IUTIOCKOCTH bubmmorexa [OK
P ? ’ https://m.edsoo.ru/66fefadd
paccTostHUE OT MPSMOM J0 MIOCKOCTH
[lepnenauKynsip U HAKIOHHBIE!
33 a(iTOﬂiI/IGYOT IT)OqKI/I 0 IUTIOCKOCTH buommorexa HOK
p ? ’ https://m.edsoo.ru/a5b7b8e3
paccTostHue OT MPSIMOM J0 MIOCKOCTH
[TeprieHAUKYJIAp U HAKJIOHHBIE:
34 a(i)TOﬂiI/IeyOT gquI/I 0 IUTIOCKOCTH buommorexa LIOK
p ? ’ https://m.edsoo.ru/dbee22bc
paccTostHuE OT MPSMOM J0 MIOCKOCTH
35 VYTIiabl B IPOCTPAHCTBE: YIOJI MEXKIY bubanorexa HOK
IIPSIMOM U TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
16 JIByrpaHHbIN yToOJI, TUHEUHBIA YToJ bubanorexa [HOK
JIBYTPAHHOTO yTJIa https://m.edsoo.ru/5fa0b3ce
17 JIByrpaHHBIN yroJ, JUHEHHBIN yroi bubmmoreka [IOK
JIBYTPAHHOTO yTJIa https://m.edsoo.ru/c7c777ed
38 [TepnieHAMKYIAPHOCTD MIOCKOCTEM: bubmmoreka [JOK




MPHU3HAK NEPIEHIUKYISIPHOCTH ABYX

https://m.edsoo.ru/ec3e2da3

IJIOCKOCTEMN
IlepneHIUKYIAPHOCTE IIJIOCKOCTEN
39 np§3HaK negnegnnxynﬂpHocm JIBYX bubmorexa [TOK
. https://m.edsoo.ru/ed9e2ag8e
MJI0CKOCTEN
[TepnieHAMKYIAPHOCTD MIOCKOCTEM:
40 HpIEsHaK HGI})IHGEI[HKY.HSIPHOCTI/I JIBYX buommorexa LHOK
& https://m.edsoo.ru/ba75dc57
MJI0CKOCTEN
41 Teopema o Tpéx nepneHANKyJsIpax buommorexa HOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX mepHeHIUKYIsIpax bubmorexa [TOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX mepHeHIuKyIsIpax bubmorexa [TOK
https://m.eds00.ru/91246736
KontponbHas paboTa mo TeMam
44 "[leprieHIUKYIAPHOCTH NPSIMBIX U bubmmoreka [JOK
mrockocteit”" u "Yriael Mexay https://m.edsoo.ru/5b971ef3
MPSAMBIMH U TIJIOCKOCTAMU"
[TonsiTie MHOTOrpaHHUKA, OCHOBHbBIE
3JIEMEHThI MHOTOIpaHHUKA,
45 BBIITYKJIbIE U HEBBITYKJIbIC bubmorexa [TOK
. https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKU; pa3BEPTKA
MHOTOTpaHHUKa
[Ipusma: n-yronpHasi mpu3Ma; rpaHu U
46 OCHOBAHMS IPU3MBI; IpsIMast U bubmmoreka [JOK
HaKJIOHHAs PU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
TMOJIHAsI TOBEPXHOCTh MPU3MBI
47 [Tapannenenunen, NpsIMOYTOIbHBIN bubmmoreka [IOK

MapajuieNenuIie]l U ero CBOMCTBa

https://m.edsoo.ru/8a7be683




48

[Mupamuna: n-yronbHasi nupammuaa,
IPaHU U OCHOBAHUE MTUPAMUJIBL;
O0KOBast ¥ OJTHAsI TOBEPXHOCTh
MHUPaMU/IbI; PABUIIbHAS U YCEUEHHAs
nvpamuaa

bu6mmoreka [IOK
https://m.edsoo.ru/fblcd0as

49

[IpaBuIbHBIE MHOTOTPAHHUKMU:
MIOHATHE NTPABUIIBHOIO
MHOT'OTpaHHUKA; IPAaBUJIbHAS IPU3Ma
Y TIpaBUJIbHAS TUPAMU/IA; TpaBUIbHAS
TpeyrojpHas NUpaMuia u
MIPaBWIbHBIN TeTpa’ip; KyO

bu6mmoreka [IOK
https://m.edsoo.ru/074c8865

50

HpeZ[CTaBHeHI/Ie O IMPaBUJIbHBIX
MHOTOTpaHHHUKaX: OKTadIP,
JOACKadIp U UKOCAdIP.

bu6mmoreka [IOK
https://m.edsoo.ru/a0fdd5bf

51

CummMmeTpus B TPOCTPAHCTBE:
CUMMETpHSI OTHOCUTEIIBHO TOYKH,
MPSIMOM, TNIOCKOCTH. DJIEMEHTHI
CUMMCTpPHUH B IIUpaMUaax,
napajijiejacnuieaax, mpaBUJIbHbIX
MHOT'OrpaHHUKax

bu6mmoreka [IOK
https://m.edsoo.ru/b9¢777d9

52

Briuncnenue 31eMeHTOB
MHOTOTPaHHUKOB: p&é0Opa, AMaroHamu,
YIJIBI

bu6mmoreka [IOK
https://m.edsoo.ru/6¢cdbecef

53

[Tnomaas 60KOBOI MOBEPXHOCTH U
MOJTHOM MOBEPXHOCTHU MPSAMOM
MIPU3MBI, TUIONIA/Ib OCHOBAaHUH,
TeopemMa 0 GOKOBOI MOBEPXHOCTH
IIPSIMOY IIPU3MBI

bu6mmoreka [IOK
https://m.edsoo.ru/37d84157

54

[Tnomaae 60KOBOI MOBEPXHOCTH U

bu6mmoreka [IOK




MOBEPXHOCTH MPABUILHON

MUPaMHIBI, TEOPEMa O IUIOIAN
OOKOBOI TTOBEPXHOCTH YCCUEHHOMN

https://m.edsoo.ru/5603e30b

MAPaAMUIBI
55 KontponbHas padoTa mo teme bubanorexa HOK
"MHuororpaHHuku" https://m.edsoo.ru/a95t5c04
N bubmuorexa [JOK
56 IT 6 00
OIUITHE 0 OBbEME https://m.edsoo.ru/7ad0020b
. bu6mmoreka [IOK
57 06
HEM TTHPAMHIL! https://m.eds00.ru/235171b3
N bu6mmoreka [IOK
>8 OOBEM mpamu b1 https://m.edsoo.ru/f47dfefd
N bu6mmoreka [IOK
39 OOBEM mupamHE! https://m.edso0.ru/79¢10312
N bubmuorexa [JOK
60 OOBEM mupamHE! https://m.edsoo.ru/2faade3f
N bubmuorexa [JOK
61 OOBEM mpu3MbI https://m.eds00.ru/79853608
N bubmuorexa [JOK
62 OOBEM mpu3MbI https://m.eds00.ru/1¢053890
N bubmuorexa [JOK
63 06
M TIPH3MET https://m.edsoo.ru/482d3f51
64 KonTponbhas pabota no teme bubmmoreka [JOK
"OOBEMBI MHOTOTPaHHHUKOB" https://m.edsoo.ru/28a6573¢c
[ToBTOpeHue, 06001IeHNE
65 cHUCTeMaTHu3aIvs 3HaHWH. bubmuorexa [JOK

[Toctpoenue ceueHuii B
MHOTOTpaHHHUKE

https://m.edsoo.ru/098bedad




[ToBTOpenue, 0600IIEHNE
cucTeMaTHu3alus 3HaHuH.

66 Brluncnenue paccTosHUN: MEXIY 1 bubnumoreka [IOK
JBYMsI TOUKaMH, OT TOYKH 10 IPSMOMU, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 IJIOCKOCTH, MEXTY
CKPEIIMBAIOIINUMUCS TPSIMbIMU
Bbu6nmuoreka [JOK
67 HToroBast KOHTpOJbHAs paboTa 1 hitps://m.edsoo.rw/b9146bc0
[ToBTOpenue, 0600IICHNE
CUCTEMAaTH3alMs 3HAHUH.
BrIunciaeHue yrioB: MexX
68 CerH_II/IBaIOI_HzIMI/ICSI np;{Mz;MI/I, 1 buGnnorexa LIOK
. https://m.edsoo.ru/56765e8b
MEXK]ly IPSMOU U TJIOCKOCTBIO,
JIBYTPaHHBIX YTJIOB, YTJIOB MEXIY
IUIOCKOCTSIMH
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME




11 KIIACC

KoanuectBo yacos JIeKTPOHHbIE
Ne Hara nugpoBbie
Tema ypoka Kontpoabsnbie IIpakTuyeckue p
n/n Bcero u3ydyeHusi o0pa3oBaTe/IbHbIE
padoThl padoThI
pecypcsl
Cdepa u map: ueHTp, paamnyc,
1 IUaMeTp; IUIOIAaab HOBEPXHOCTH 1 buGnnorexa LIOK
P> P https://m.edsoo.ru/0341bc2b
chepsl
BsaunmHuoe pacrionoxxenue chepsl u
bu6mmoreka [IOK
2 IUIOCKOCTH; KacaTellbHasl MI0CKOCTh 1
https://m.edsoo.ru/bed12a43
K chepe; momanas cepbl

3 N3o0pakenue cdepsl, mapa Ha | bubanorexa HOK
mwrockoct. CeueHus 1mapa https://m.edsoo.ru/bc15f7{2
Hunuaapuyeckasi MOBEPXHOCTD,

4 o0pa3yromue HUIHHIPUIECKON | bubmmoreka [JOK
MOBEPXHOCTH, OCh IMJIMHAPUYECKON https://m.edsoo.ru/6054b8¢c1
MOBEPXHOCTHU
[unuuap: ocHOBaHUS B OOKOBast

5 MOBEPXHOCTh, 00pa3yomias 1 och; | bubmmoreka [JOK
IUIoIIaas OOKOBOM M ITOJIHOM https://m.edsoo.ru/188f6216
MOBEPXHOCTHU
N300parkeHre NUIMHApPA Ha
IJIOCKOCTH. Pa3BépTka nunuHapa.

6 CeueHus UIMH pa (HJ‘IOCKOCTII))IO 1 bubmorexa [TOK

H N P ’ https://m.edsoo.ru/016e25eb
napayuieTbHON UIN
MEPIEeHIUKYIISIPHON OCH LIMITUHAPA)
bubmmoreka [JOK
7 Konunueckas moBepxXHOCTb, 1 1

https://m.edsoo.ru/c94ba09b




o0pa3yrone KOHHIeCKOH
IIOBEPXHOCTHU, OCh U BEPILLINHA
KOHMYECKOU ITOBEPXHOCTH

Konyc: ocHoBaHue 1 BepIInHa,

8 oOpa3yrolas 1 0Ch; IJIOMA b bubmorexa LOK
N . https://m.edsoo.ru/897dd3b2
OOKOBOI1 1 MOJHON MOBEPXHOCTH
Y ceu€HHBIN KOHYC: 00pa3yomue u
9 BBICOTA; OCHOBaIZI/ISI u goszaI: buommorexa OK
’ https://m.edsoo.ru/1468bab3
MOBEPXHOCTH
N300pakeHne KoHyca Ha
IJIOCKOCTH. Pa3BépTka KoHycCa.

10 Ceuenus koHyca (IJIOCKOCTHIO, bubmuorexa [JOK
MapajieIbHOM OCHOBAHUIO, U https://m.edsoo.ru/Obde1be8
IJIOCKOCTBIO, TIPOXOASIIEH uepes
BEPILHHY)

1 KomOuHnanws ten BpameHus u bubmmoreka [IOK
MHOT'OI'PAaHHUKOB https://m.edsoo.ru/3cefl0e5
MHoOrorpanHuK, OIMCaHHBIA OKOJIO

v cdepsl; cdepa, BIUcaHHAsS B bubanorexa HOK
MHOTOI'PAaHHUK WIH B TEIO https://m.edsoo.ru/0b136158
BpaIlICHUS

13 [Tonsitue 06 06BéMe. OCHOBHBIC bubmnorexa [JOK
CBOICTBa 00BEMOB T https://m.edso0o.ru/26a03fb7

. bu6mmoreka [IOK
14 OObEM uuHKpa, KoHyca https://m.edso0.ru/5513d87b
N bu6mmoreka [IOK
15 OObém mapa u momanp chepe! https://m.edsoo.ru/d189bde2
16 [Tomo6HbIE Tena B MPOCTPAHCTBE. bubmmorexa [OK

https://m.edsoo.ru/810cfleb




CoOTHOIICHUST MEXIY TUTOIIAISIMA
MOBEPXHOCTEH, 00BEMaMHU
MOOOHBIX TET

17 KonTponbnas pabora no temam bubmmoreka [JOK
"Tena Bpamenus" u "O0bembI TET" https://m.edsoo.ru/4a33a8ab
13 BexTop Ha 10CcKOCTH U B bubmmoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CrnosxeHue 1 BBIYMTAHNE BEKTOPOB buommorexa HOK
https://m.edsoo.ru/23f4f089
Bbu6nuoreka [JOK
20 ¥MHOJKEHHE BEKTOPA Ha N0 https://m.edsoo.ru/dee379¢eb
Paznosxenue BekTopa 1o Tpém
21 HEKOMIUIAHAPHBIM BEKTOPAM. buommorexa IOK
https://m.edsoo.ru/a28fd74e
[IpaBuio mapannenenunena
Pemenue 3amad, CBI3aHHBIX C
22 IIPUMEHEHUEM IIPAaBUII JENCTBUH C bubnmorexa LHOK
https://m.edsoo.ru/5a827900
BEKTOpaMHU
KoopanHaTHO-BEKTOPHBINA METOT
23 MPU PEUIEHUH T€OMETPUUECKUX bubmorexa HOK
https://m.edsoo.ru/d3alfe30
3a1a4
[IpsamoyronbHas cuctema
24 KOOPJMHAT B IPOCTPAHCTRBE. bubanorexa HOK
Koopaunatsl Bexktopa. [Ipocteiimue https://m.edsoo.ru/48db7058
3aJlayy B KOOpJIHWHATaX
)5 VYros Mexay BEKTOpaMH. bubmmoreka [JOK
CxansapHoe NpOoU3BEICHHE BEKTOPOB https://m.edsoo.ru/725eftc4
2 Breluucnenue yrios Mexy bubnumoreka [IOK

MMpsAMBIMHA U IJNIOCKOCTAMUA

https://m.edsoo.ru/8etbe78¢




KontponbHas padoTa mo teme

27 "BekTophl 1 KOOpAMHATHI B 1 bubnmorexa LHOK
. https://m.edsoo.ru/77c22fc5

MIPOCTPAHCTBE
[ToBTOpeHue, 0600IIEeHNE U

)3 cucTeMaru3anus 3HaHuil. OCHOBHBIE 1 bubmuorexa [JOK
¢burypsl, GpakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPUHI
[ToBTOpeHue, 0600IIEeHNE U

79 cucrtemaTtusanus 3Hanuii. OCHOBHbIE | bubmuorexa [JOK
¢burypsl, GpakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TJIAHUMETPUHU
[ToBTOpeHme, 06001IEeHNE 1

30 cHcTeMaTH3anus 3HaHuH. 3amaun | Bbu6nuoreka [JOK
IUTAHUMETPUHA U METOJIBI UX https://m.edsoo.ru/7491efe0
perieHus
[ToBTOpeHuEe, 06001IeHNE 1

31 cHUcTeMaTHu3aIvs 3HaHui. 3a1auu 1 bubmuorexa [JOK
IUTAHUMETPUHA U METOJIBI UX https://m.edsoo.ru/4dffda97
perieHus
[ToBTOpeHue, 06001IEeHNE 1

0 cucrteMmaTusanus 3Hanuii. OCHOBHBIE | bubmuorexa [JOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpEOMETPUH

Bbu6nmuoreka [JOK

33 HToroBast KOHTpOJIbHAs paboTa 1 hitps://m.cdsoo.r/ec24dfe?

34 [ToBTOpeHue, 06001IeHNE 1 1 bubmuorexa [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/f465d10e
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
NpoBepPsIeMoOro .
o0pa3oBaTe/IbHOI MPOrpPaMMBbI CpeIHero o01ero 0opa3oBaHus
pe3yJabTara
7 I'eomeTrpus
7.1 OnepupoBaTh NOHATHAMU: TOUYKA, MPsiMas, MNIOCKOCTh
79 [IprMeHSTh aKCMOMBI CTEPEOMETPHUH U CIIEACTBUSI U3 HUX MPH PEHICHUU
' F€OMETPUYECKHX 3a/1a4
73 OHepI/IpOBaTB MOHATHUAMU: MNaAPAJUICIBHOCTE W HNCPIHCHIAUKYIAPHOCTDH
' MPSAMBIX U IIOCKOCTEH
74 KrnaccudunupoBars B3aMMHOE PacrojoKEHUE MPSMBIX U IJIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh MOHATUSMU: ABYTPAHHBIN YToJl, TPaHU JABYI'PAaHHOTO YIJa,
7.5 peOpo ABYTpaHHOTO yIiia, JMHEHHBINA YTOJ JBYTPAaHHOIO yIia, FpaaycHas
Mepa JBYTpaHHOro yria
76 OnepupoBaTh MOHATUSMHU: MHOTOTPAHHHUK, BBIMYKJIbII M HEBBITYKJIBIN
' MHOT'OI'paHHUK, 3JICMCHTBI MHOT'OI'paHHHKa, HpaBI/IHBHBII\/'I MHOT'OrpaHHUK
1 Pacrio3naBaTh OCHOBHBIC BUIBl MHOTOTPAHHUKOB (THpaMuia, MpU3Ma,
' MIPSIMOYTOJIBHBIN MTapajuIeNienuIe, Kyo)
Knaccupunupoare  MHOTOTpaHHHKH, BBIOMpas  OCHOBaHUSA  JUId
78 kinaccuukauuu  (BBIMYKJIBIE M HEBBIMYKJIblE  MHOTOTPAaHHUKH,
' MpaBWIbHBIE MHOTOTPAaHHMKH, TpSMble ¥ HAKJIOHHBIE IPU3MBI,
napajuieJIenuIe/Ibl)
79 OHepI/IpOBaTB IIOHATUAMMU: CCKYyIIasa IIJIOCKOCTbD, CCUCHUC
' MHOTOTPaHHUKOB
710 OOBSACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHHWH  MHOTOIPAaHHHUKOB,

HCIIONB3YST METOJT CIEIOB

7.11

CTpOI/ITB CCUCHUA MHOI'OT'paHHHUKOB METOJAOM CJICAOB, BBIIIOJIHATH

(BBIHOCHBIE) TUTOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (hUTyp:




BUJ CBEPXY, COOKY, CHU3Y

7.12

Pemarp 3amaun Ha HAXOXKJICHUE TEOMETPUUYCCKUX BEITUYHH 0 00pasiam
WU aNTOpUTMaM, MPUMEHSSI W3BECTHBIC aHATUTHYECKHE METOIbI TP
pelIeHUuU CTaHAApTHBIX MaTeMaTH4YeCKUX 3a7Ja4 Ha BBIYUCICHUE
PACCTOSTHUN MEXIY NBYMsI TOUYKaMH, OT TOYKH 7O MPSAMOU, OT TOYKH JI0

IJIOCKOCTH, MCKAY CKPCHIMBAOIIIUMHUCA MMPSAMBIMHA

7.13

Pemarp 3amaun Ha HAXO0XKJICHUE TEOMETPUUYCCKUX BEITUYHH 0 00pasiam
WIN aJIropuTMaM, MPUMEHSs WU3BECTHBIC aHAJIUTUYECKHUE METOJbl IpH
pEelIeHUU CTaHJIAPTHBIX MAaTeMaTHYECKUX 3a/lady Ha BBIYMCICHUE YTJIOB
MEX/y CKPEIIMBAIOIIUMUCA TPSMBIMH, MEXKAY MPSMOM M IUIOCKOCTHIO,

MCIKAY MJIIOCKOCTAMHU, IBYI'PAHHBIX YTIJIOB

7.14

Boruucnare 00bEMBI M IUIOIIAAM TOBEPXHOCTEH MHOTOIPAaHHUKOB
(mpu3Ma, mupaMuia) ¢ MpUMEHEHHEM (HOPMYJI, BBIYUCIIATH COOTHOIICHUS
MEXIY MJIOIAISIMU MOBEPXHOCTEH, o0BEMaMu MOT00HBIX

MHOTI'OrpaHHUKOB

7.15

OnepupoBaTh MOHATHAMH: CUMMETPHS B IPOCTPAHCTBE, LIEHTP, OCb U

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUHU (QUTYPBI

7.16

W3BnekaTh, mpeoOpa3oBbIBaTh W MHTEPIPETUPOBATH HH(POPMALMIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha

yepTexax U pUcyHKax

7.17

[IpumensTh reomerpuueckre (akThl A PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, MNPEIIoiarallliuX HECKOJbKO MIAroB PEHICHUS, €CIIA YCIOBHS

MIPUMEHEHUSI 3a/1aHbl B IBHOU (hopMme

7.18

[IpumensaTh npoCTeillline NpOorpaMMHBIE CPEICTBA U DJIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTCMBI ITPHU PCIICHUN CTCPCOMCTPUICCKHUX 3a/1a41

7.19

IIpuBoaUTE MpUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOJE U

KHN3HH, paClIO3HABATh MIPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

7.20

[TpuMeHATH MOTy4YeHHbIC 3HAHHS Ha MIPAKTUKE: aHAIM3UPOBAThH PealbHbIe
CUTyallM W TIPUMEHSTHh W3YyYEHHBIC IIOHATHS B IIPOIECCEe ITOMCKA
pelieHus MaTeMaTHYECKU copMyIHpOBaHHON poOIeMsl,
MOJICTIMPOBATh pEalbHbIE CUTYallMH Ha SI3BIKE TEOMETPUH, MCCIIEI0BAThH
MOCTPOCHHBIE MOJIENTU C HMCIIOJIb30BAaHUEM T€OMETPUYECKUX MOHATHH H
TEOpeM, armmapara ajlreOpsl, pemarb NPakKTUIeCKNe 3aa4un, CBI3aHHBIC C

HaXOXKXIACHUCM I'COMCTPHUICCKUX BCINYNH




11 KIIACC

Ko IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBepPsIeMoOro .
00pa30oBaTeJILHON MPOrPaMMBbI CpelHero o01ero od0pa3oBaHusi
pe3yJbTarta
6 I'eomerpus
OnepupoBaTh MOHITHSIMHE: [IWIHHIPHYECKAs TTIOBEPXHOCTh, 00pa3yIoIue
61 HWIMHIPUYECKON TOBEPXHOCTH, LMIUHAP, KOHHYECKas IMOBEPXHOCTb,
' oOpa3yrompie  KOHHMYECKOW  IMOBEPXHOCTH, KOHYC, cdepudeckas
MOBEPXHOCTh
6.2 Pacnio3naBate Tena BpaieHus (MIIMHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CITOCOOBI MOTyUSHHSI TEJ BPAILICHHS
6.4 KnaccudunupoBaTs B3auMHOE pacroiioKeHHe chepbl U INIOCKOCTH
OnepupoBaTh TMOHATHUSIMH: IIAPOBOM CETMEHT, OCHOBAaHHME CErMEHTAa,
6.5 BBICOTA CETMEHTA, IIAPOBOW CJIOM, OCHOBAHME IIApPOBOrO CJOsI, BHICOTA
IapOBOTO CJI0S, IIAPOBOM CEKTOP
6.6 Brerancnare 00BEMBI M IUIOMIANM TOBEPXHOCTEH TENI BpalleHUS,
' FEOMETPUUECKUX TeJl C IPUMEHEHHEM (popMyIT
OnepupoBaTh MOHATHSIMH: MHOTOTPAaHHUK, BIHCAHHBIH B cdepy H
6.7 OTMCaHHBIN 0KOJIO cephl, chepa, BIUCaHHAS B MHOTOTPAHHHK WJIH TEJIO
BpalleHus
63 BpruucnsTe COOTHOIIEHUS MEXAY IUIOLIAJSIMU IOBEPXHOCTEH U
) 00BpEMaMU ITOTOOHBIX TEN
6.9 N306paxarh nzydaemble QUTYpbl OT PyKH M C IPUMEHEHUEM IPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BrInonHATE (BBIHOCHBIE) IIJIOCKHE YEPTEKHM W3 PUCYHKOB IPOCTBIX
6.10 00BEMHBIX (UTYp: BHUJ CBEpPXY, COOKY, CHH3Y; CTPOUTH CEUYCHHS TeJ
BpalieHus
W3Bnekath, MHTEPIPETUPOBATH M MPEOOpPa3oOBBIBATH HH(OpPMALHIO O
6.11 MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (UTypax, MPEACTaBICHHYIO Ha
YepTekKax U pUCyHKax
[TpumensTh reoMeTpuyeckue (QaxKThl A PEHICHUs] CTEPEOMETPUUECKUX
6.12 3a7a4, MPEANOoiararoliX HECKOJIbKO IIaroB PEIICHUs, €CIU YCIOBHS
NPUMEHEHHUS 3aJ1aHbl B SBHOU (hopme
6.13 OniepupoBaTh NOHITHEM: BEKTOP B IPOCTPAHCTBE




6.14

BrimomasaTs ,Z[GI>'ICTBI/I$I CJIOXKCHUA BCKTOPOB, BBIYUTAHUA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha 4YHCIIO, O6’b$ICH$ITI>, KaKMMH CBOMCTBaMU OHH

o0JamaroT

6.15

[TpuMeHsTH MpaBUIIO Napajlieienunea Npy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: AEKApPTOBbI KOOPJIWHATHI B IPOCTPAHCTBE,
BEKTOpP, MOJYJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTODA,
YroJ MEXIy BEKTOpaMH, CKaJsipHO€ IMPOU3BEIIEHUE BEKTOPOB,

KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPbI

6.17

Haxomuts cymMy BEKTOPOB U INPOU3BEICHHUE BEKTOpPA HA YUCIO, YIrojl
MEXY BEKTOPaMH, CKAJIIPHOE IIPOU3BEIAECHUE, PACKIIAIbIBATE BEKTOP 110

JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3anaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKAPTOBOM CUCTEME KOOPIUHAT

6.19

Pemate mpocTeiime TreoMETpUYECKHE 3aJayd  Ha PUMEHEHHUE

BCKTOPHO-KOOPAWHATHOI'O METOda

6.20

PemraTs 3aJa4ud Ha J0Ka3aTCIbCTBO MAaTEMAaTHYCCKHX OTHOIIICHUH U
HaXO0XXACHUEC IT'COMECTPUUCCKHUX BCIWYHH I10 o6p33uaM HIIN aJIrOpUTMam,
IMPUMCHAA HU3BCCTHBIC MCTOABI npu pCUICHUN CTaHAAPTHBIX

MAaTEMAaTUYCCKUX 3aJa4

6.21

IIpuMeHATs TpOCTEHINNE IPOrPpaMMHBIE CPEACTBA M DJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PECHICHUH CTCPEOMCTPUUICCKUX 3a1a4

6.22

IIpuBOIUTE NpUMEpPBI MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U

JKHU3HHU, paCliO3HABATh NPOABICHUEC 3aKOHOB I'€COMETPUHN B HCKYCCTBE

6.23

[IpumeHsTH MONyYeHHBIC 3HAHWS HAa NPAKTUKE: aHATU3UPOBATH
peanbHbIe CHUTYallid WM TPUMEHSATHh HM3Y4YEeHHBIC MNOHSATHS B IpoIecce
MIOWCKA pELICHUS MaTeMaTH4ecku Cc(HOpMyITUPOBAaHHONH MpOOIEMBI,
MOZIETTMPOBATh peallbHbIE CUTYAIlMH Ha S3bIKE TEOMETPHH, MCCIIEI0BAThH
NOCTPOCHHBIE MOJIEIH C HCIIOJIb30BAHHEM T'€OMETPHUECKUX MOHATUH H
TeopeM, anmapara anreOpbl, pemarb NPaKTHYeCKUe 3a/1a4H, CBSI3aHHBIE C

HaXO0XXIACHUEM I'COMCTPHICCKUX BEJIMYHNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJTIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

['eomeTpus

7.1

OcHOBHbBIE TOHATHSA CTEpEOMETpPUHU. Touka, HpsiMasi, IMJIOCKOCTh, MPOCTPAHCTBO.
[lonatne 00  aKCHMOMAaTH4YECKOM  IOCTPOGHHUH  CTEPEOMETPHM:  AKCHOMBI

CTEPCOMETPHH U CIICACTBUA U3 HUX

7.2

B3aumHOe  pacmonokeHuWe IOpSAMBIX B IPOCTPAHCTBE:  INEPECEKAIOLIUECH,
napajuleJbHble U CKpelMBaromuecs npsmele. [lapamienbHOCTh MOpsAMBIX U
IUIOCKOCTEM B TNPOCTPAHCTBE: IApaJUICJIbHBIE IpsIMBIE B INPOCTPAHCTBE,
[apaJUIEIbHOCTh TPEX MPSAMBIX, MAPAJUIEIBHOCTh IMPSAMOM U IIOCKOCTH. YTIJIBI C
COHAIIPABIICHHBIMU CTOPOHAMH, YTOJ MEXKAY MpSAMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: MapalljiesIbHbIE TNIOCKOCTH, CBOMCTBA MapajlIeIbHBIX
miockoctei. [Ipocreimme mpocTpaHcTBeHHBIE (DUTYpPHI Ha IUIOCKOCTH: TETPadp,

KyO, mapajieNenumne, MOCTPOCHNUE CeUeHU I

7.3

[lepnieHAUKYIAPHOCTh IPSAMOM UM IIOCKOCTH: IEPHEHIUKYISIPHBIE MpsAMbIC B
IIPOCTPAHCTBE, NMPAMBIE NTapaJUICIbHBIE U NIEPIECHANKYJIIPHBIE K IIJIOCKOCTH, TPU3HAK
NEPHEHAUKYIISIPHOCTHU IIPSIMOM U INIOCKOCTH, TEOPEMA O IPSIMOU IEPIIEHIUKYIIIPHON
IUIOCKOCTH. YIJIBI B IPOCTPAHCTBE: YIOJ MEXIy MNPAMOM M IUIOCKOCTBIO,
JBYIPAHHBIA yrOJI, JMHEHHBIM Yrojl JAByrpaHHoro yria. IlepneHaukyinsap u
HAKJIOHHBIC: PAaCCTOSHHE OT TOYKH A0 IUIOCKOCTH, PACCTOSHUE OT NPSIMOM 0
IUIOCKOCTH, MPOEKIUsS (PUTypBl Ha IIOCKOCTh. [lepmeHauKyIspHOCTh IIOCKOCTEH:
IPU3HAK  MNEPHCHAMKYISPHOCTM  ABYX  Iuiockocteil.  Teopema o Tpéx

NEPHEHAUKYIIIPAX

7.4

[loHsiTHE MHOTOrpAaHHMKA, OCHOBHBIE 3JIEMEHTBl MHOTOIPDAaHHMKA, BBIMYKJIBIE H
HEBBIMYKJIbIE MHOTOIPDAaHHUKH, pa3BEpPTKAa MHOrorpaHHuka. Ilpusma: n-yronpHas
npu3Ma, TpaHU M OCHOBAHMS MPU3MBI, IpsiMas U HAKJIOHHAs IPU3MBI, OOKOBas U
II0JIHAs TIOBEPXHOCTH NMpU3MbI. [lapannenenunen, npsiMOyTroJIbHBIN NapajuIeIeIUIe ]
u ero cBoictia. [Iupamuaa: n-yroiapHas nupamuaa, TpaHd U OCHOBaHUE MUPAMU/IBI,
OOKOBasl M IOJIHAS MMOBEPXHOCTh MHUPAMM[bI, NPABUIbHAS U yCEUEHHAs NMHUpaMUIA.

DIEeMEHTHI IIpuU3Mbl MW TIIHPAMHIBI. HpaBI/IHBHBIe MHOI'OIrpaHHUKH: IIOHATHUC




IPAaBWJIBHOIO MHOTOTpaHHMKA, INpaBUibHAs IpuU3Ma M MpaBUibHAas NHpaMuia,
IpaBUJIbHAS TPEYTroybHAs MUpaMUJa U IpaBUIbHBIN TeTpasap, kyO. [Ipencrasnenue
O IpaBWIbHBIX MHOTOTPaHHMKAaX: OKTa’Jp, AOJAEKa’aAp M ukocadapyrue CeudeHus

IMPU3MBI 1 TUPAMUBI

7.5

CuMmMeTpusi B TPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSMOH,
MJIOCKOCTH. DJIEMEHTBHl CUMMETPUU B MUPAMUJIAX, MMapajuieieuIe/1ax, MPaBUIbHBIX

MHOI'OI'paHHHUKax

7.6

Bbruuciienue 31eMEHTOB MHOTOIpaHHMKOB: pEOpa, nuaroHanu, yriasel. Ilnomans
OOKOBOW TMOBEPXHOCTH U TMIOJHOM MOBEPXHOCTU NPSIMOH NPHU3MBI, IUIOIAIb
OCHOBaHHH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsMON Tpu3Msbl. [1mommans 60koBoi
NOBEPXHOCTU M TIIOBEPXHOCTH IIPABWIBHOM MNHpaMHIbl, TE€OpeMa O IUIOIIAaIn

yceu€HHoi mupamMuibl. [lonsaTre 06 o0béMe. OOBEM MUpPaMUIbI, TPU3MbI

7.7

[TonoGHbIe Tena B mpocTpaHcTBE. COOTHOMICHHSI MEX Ty TIIOMIAIMU TOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TEN

11 KIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

6

I'eomerpus

6.1

[Munuuapuyeckas MOBEPXHOCTh, 00pa3yroline UIMHIPUYECKONH TOBEPXHOCTH, OCh
UMWIMHIPUYECKONH TOBEepXHOCTH. LlunuHAp: ocHOBaHHA U OOKOBasl MOBEPXHOCTD,

o0pa3yromias U 0Ch, MJIOIIAlb OOKOBOM U MOTHON MOBEPXHOCTH

6.2

Konundeckas TOBEpXHOCTh, 00pa3yrolue KOHHUYECKOH TOBEPXHOCTH, OCh M BEpIIIHA
KOHHYecKkoi moBepxHocTU. KoHyc: ocHOBaHHMe W BeplnHa, oOpasyiomas U OcCh,
IJI0MIas OOKOBOW M TIOJIHOM TIOBEPXHOCTH. Y CEUEHHBIM KOHYC: 0Opa3yroIlue u

BbICOTA, OCHOBAaHUA U OoxoBas IMMOBCPXHOCTH

6.3

Cdepa u map: nenrtp, paauyc, Juamerp, IIomaab moBepxHocTH cdeprl. B3anmuoe

PAaCIIOJIOKCHHUC C(bepm 1 IIJIIOCKOCTH, KacCaTCJibHaA ITINIOCKOCTb K C(bepe, miomanab

chepsl

6.4

N3o06paxenue Ten BpalieHUs Ha MI0CKOCTU. Pa3BépTka MWIMHIpA U KOHYca

6.5

KomOuHanmu Ten BpalleHus U MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OIMCAHHBIN

okoJio chepsl, chepa, BiMcaHHAsI B MHOTOTPAHHUK, UJTU TEJIO BPAIICHUS

6.6

[Tonstue 06 oO0BEMe. OcHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIPHOTO TapayuieNienumnena u cieactsus w3 He€. OO0bEM IIMHApA,

koHyca. O0BEM I1apa U mIomaas chepol




[Tomobupie Tema B mpocTtpaHcTBe. COOTHOMICHHS  MEXKIY — IUIOMIASIMU

o7 MOBEPXHOCTEH, 00BEMaMU MMOAOOHBIX TET
6.8 Ceuenust nuauHIpa (MapajuiebHO U TEPHEHIUKYISPHO OCH), CEUYEHHUS KOHYca
' (mapanenbHOE OCHOBAHUIO U MPOXOASILEE YEPE3 BEPILNHY ), CEUEHHUS L1apa
BekTop Ha muockoctu M B mnpocTpaHcTBe. ClI0XKEHME M BBIUUTAHUE BEKTOPOB.
6.9 YMHOX€EHUE BEKTOpa Ha 4ucio. PasnoxkeHue BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
' BekTopaMm. IIpaBmiio  mapamnenenunena. Pemenwe 3amad, CBA3aHHBIX €
IIPUMEHEHUEM IIPAaBUII JCUCTBUI C BEKTOpaMU
[IpsimoyronbHas cucTeMa KOOpPAMHAT B IpocTpaHcTBe. KoopaumHaTel BekTOpA.
6.10 IIpocreiimue 3amauv B KOOpAMHATax. YTroa Mexay Bekropamu. CkaispHoe

MMPOU3BCACHUC BCKTOPOB. Brraucnenue YIJIOB MCXKAY MNPAMBIMU W IIJIOCKOCTSIMMU.

KoopauHaTHO-BEKTOPHBIN METO/ MPH PEIICHUN T€OMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMoOro
TpeOOBaHUS

IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 001ero
o0pa3zoBaHus

Brnanenne meromamu J0Ka3aTeNbCTB, AITOPHTMAMH PEIICHUS 3aad;
yMeHue (GopMyIMpoBaTh U ONEPUPOBATH MOHATUSMH: OINpE/EICHHUE,
aKCMoMa, TeopeMma, CIIEJCTBUE, CBOMCTBO, NPHU3HAK, OKA3aTelIbCTBO,
paBHOCHIIbHBIE (DOPMYTUPOBKHU; TPUMEHSTh UX; YMEHHE (POPMYyIHUPOBATH
00paTHOE W TPOTUBOIIOJIIOKHOE YTBEPXKJICHUE, MPUBOIUTH TPUMEPHI H
KOHTPIPUMCEPBI, HCIIOJIB30BaATh MCTOL MaTeMaTHYEeCKOHU HWHAYKIWUH;
NPOBOJUTHh  JTOKAa3aTEIbHBIC PACCYKIEHHS TpPU pEHICHWH 3a/ad,
OLICHUBATh  JIOTMYECKYI0  IIPAaBUIBHOCTb  PACCYKIACHUN;  YMEHHE
OTIEPHPOBATH TOHITHSIMHU: MHOXKECTBO, MOJMHOXECTBO, OIEPALUU HaJ
MHOXCCTBaMU, YMCHUC HUCIIOJIB30BATh TeOpeTI/IKO-MHO)KeCTBeHHBII\/'I
ammapar JUisi OIMCaHUsl PEATBHBIX MPOIIECCOB U SIBIICHUH H MPH PEIICHUH
3ala4, B TOM 4YHCIC U3 [OPYrux y‘-I€6HI>IX npeaMeToB; YMCHHC
OTIEpUPOBATh MOHATHIMH: Tpad, CBA3HBINA rpad, AepeBo, MUK, Tpad Ha
IUIOCKOCTH; YMEHME 3a/laBaTh U OIUCHIBaTh Trpadbl Pa3InYHBIMU

croco0aMu; UCTIOB30BaTh Tpad)bl IPH PEIICHUH 337124

YMeHrne omnepupoBaTh MOHATHSIMH: HATypallbHOE YHCIIO, IEJIOE YHCIIO,
CTCIICHb C LCJIBIM IMOKa3aTCJIEM, KOPCHb HaTypaﬂBHOﬁ CTCIICHHU, CTCIICHDb
C palMOHAJbHBIM  TIOKA3aTeleM, CTEeNeHb C  JeHCTBUTEIBHBIM
nokaszareiaeM, Jorapupm 4UHMCIa, CHUHYC, KOCHHYC M  TaHICHC
IMPOU3BOJIBHOI'O0 YHCJIa, OCTATOK 110 MOAYJII0, PallMOHAJIIBHOC 4YHCIIO,
UppaIMOHATIbHOE  YHCJIO,  MHOXXECTBAa  HATYypPAIbHBIX,  IEJBIX,
palroOHAJIbHBIX, I[eﬁCTBHTeHBHBIX YHUCCII, YMCHUC HUCITIOJb30BATh
NPU3HAKH JIETMMOCTH, HAUMEHBIINA OOIIMH JeTUTeNhb U HauMEHbIIee
oOmiee kpaTHoe, anropuT™M EBKIMIa npu penieHnn 3ajad; 3HaKOMCTBO C
pa3IMYHBIMU ~ TIO3MIIMOHHBIMA ~ CHUCTEMaMH  CUHCIICHUS;  yMEHUE
BBIIOJHATL BBIYUCIIEHUE 3HAUCHUU U npeo6pa30BaHH${ BI:Ipa)KeHI/Iﬁ cO
CTENEeHsAMH MW JorapudmMaMu, mpeoOpa3oBaHUs IPOOHO-PAIMOHATBHBIX

BI:IpB.)KGHHfI; YMCHHUC OINCPpHUPOBATH MNOHATUAMU: MMOCICAOBATCIBHOCTD,




apudmernueckas mporpeccus, reoMeTpHuyIecKas mporpeccus,
OcCKOHEYHO yOBIBafOIIasi TreoMEeTpHYecKass TPOrpeccHsi; YMEHHE
3aJaBaTh MIOCJIICAOBATCIbHOCTH, B TOM YHCJIC C IIOMOIIBIO peKyppeHTHHx
dbopMmyn; yMEHHE ONEpHpPOBaTh TMOHATHIMHU: KOMIUIEKCHOE YHCIIO,
CONPsKEHHBIE KOMILJIEKCHBIE YHCIIA, MOLYJIb U aPTYMEHT KOMIIJIEKCHOIO
yucia, ¢opMa 3amucH  KOMIUIEKCHBIX YHCeN (TeoMeTpHhuecKas,
TPUTOHOMETpHYECKass W  anreOpanyeckas); yYMeTb HIPOU3BOIUTH
apudMeTUYECKHE JIEUCTBUS C KOMIUIEKCHBIMA YHCJIAMH; TPUBOJUTH
anMepH HUCIIOJIB30BAHUS KOMITJICKCHBIX YUCCII, OHGpI/IpOBaTI:
MOHATHSIMU: Marpuma 2xX2 u  3X3, onpenenurteslb  MaTpUIbL,

I‘GOMGTpI/I‘-IeCKI/Iﬁ CMBICJI OTIPCACIINTCIIA

YMeHne omnepupoBaTh MOHATHUSIMU: PALMOHANIBHBIE, HUPpPALMOHAJIBHEIE,
MoKa3aTelbHbIE, CTENEHHbIE, JIOTapu(pMUUYECKHEe, TPUTOHOMETPUUECKHE
ypaBHEHUsST U HEPABEHCTBA, HMX CHUCTEMbl; YMEHHUE ONEPUPOBATH
MOHSTUSIMH: TOXIECTBO, TOXKIECTBEHHOE NpeolOpa3oBaHHe, YpaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa YypaBHEHUH U HEPABEHCTB, PABHOCHIBHOCTH
YpaBHEHUN, HEpPaBEHCTB U CHUCTEM; YyMEHHME peliarb YypaBHEHUS,
HEpPaBEHCTBA M CHUCTEMbI C IOMOILIBIO PA3IMYHBIX MPUEMOB; pEIIATh
YpaBHEHHUs, HEPAaBEHCTBA U CHCTEMbl C MApaMeTpoM; MPUMEHSThH
ypaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JJI1 PEUICHUS MaTeMaTHYECKUX

3a]a4 1 3a]a4 U3 pa3Iu4HbIX 00JacTel HayKu U peallbHOM JKU3HU

YMeHue onepupoBaTh MOHATHAMH: (QYHKIHSA, YETHOCTh (QYHKIWH,
NEPUOUYHOCTD (PYHKIUH, OrpPaHHYEHHOCTh (YHKIHMH, MOHOTOHHOCTb
byHKIHH, SKCTpeMyM (GYHKIIMH, HAaUOOJbIIIee U HAUMEHbBIIICe 3HAUYCHUS
(GYHKIMU Ha IPOMEKYTKE, HEMpepbIBHAS (DYHKITHSI, aCHMITOTHI rpaduka
GyHKIMH, TIepBas U BTOpasi MPon3BoaHAs (PyHKINHU, TEOMETPUIECCKUN U
¢u3nueckuif CMBICT TPOM3BOJHON, NEpBOOOpa3Has, ONpeneTEHHBIN
MHTErpajl; YMEHHE HAXOOUTh AaCHMNOTOTHI rpaduka (DyHKIUH;, yMEHHUE
BBIYUCIIATh  TPOM3BOJHBIE CYMMBI, IPOM3BEACHUS, YACTHOTO H
KOMITO3UIIMY (YHKIMH, HaXOANUTh YpaBHCHHE KacaTelbHOH K Tpaduky
(GyHKUMU; yMEHUE HaXOIUTh MPOU3BOJHBIC SJIEMEHTAPHBIX (YHKIIMA;
YMEHHE HCIONb30BaTh MNPOM3BOAHYIO JUIS HCCIEIOBaHUS (QYHKIHH,
HAXOJIUTh HaAWOOJbIIME M HAUMEHBIIWE 3HA4YCHUs (YHKIHA; CTPOUTH
rpaKy MHOTOWJICHOB C HCIIOJIb30BAaHMEM armapaTa MaTeMaTHYECKOTO
aHalu3a; NPUMEHATH NPOU3BOJHYIO JJISi HAXOXKICHHUS HAWITYyYIIero

PEIICHHA B IPUKIAIHBIX, B TOM YHUCJIC COLHUAIIbHO-DKOHOMUYCCKHX H




dbuznUYecKUX 3a7auax; HaXOIUTh TUIOMIAIN U O0BEMBI (DUTY C TTOMOIIBIO
UHTErpaia; MPUBOIUTH MPUMEPHl MaTEMaTHYECKOTO MOACTHPOBAHUS C

noMoIkio A depeHnnanbHbIX ypaBHEHUH

YMeHue omnepupoBaTh MOHATHSAMHU: rpaduk QyHKUUH, oOpaTHas
GbyHKIMSA, KOMIO3UIMSA (QYHKIUH, JHHEHHAs (QyHKIHMsSA, KBaapaTHIHAS
byHKIHA, panuoHaabHas byHKIH, CTETEHHAs byHKIM,
TpUroHOMeTpudeckne (QyHKOMM, O0OpaTHBIE  TPUTOHOMETPHYECKHE
¢yHKUMHM, TOKa3aTeldbHas M Jorapugmuyeckas (yHKIMH; YMEHHE
CTPOUTHh TpadUKU H3YUYEHHBIX (PYHKIIUH, BBITIOJHATH NPEOOpa3oBaHUS
rpaduKoB (QYHKIMNA, UCTIONB30BaTh TPadUKHU ISl U3yUYEHUS POLIECCOB U
3aBUCHMOCTEH, MPH PEIICHUN 3a]ad U3 APYTHX YYeOHBIX NMPEIMETOB H
3aa4 U3 peasibHOW JKU3HHU; BBIpaKaTh (POpMyJaMH 3aBUCUMOCTH MEXIY
BEJIMUMHAMY; HCIOJB30BaTh CBOMCTBA M Tpaduknd QYHKIOMHA s
peleHus] ypaBHEHHH, HEpaBEHCTB U 33/1a4 ¢ apaMeTpamMu; n300pakaTh
Ha KOOPAMHATHOW IJTIOCKOCTH MHOXKECTBAa PEIICHUW ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemarh TEKCTOBBIE 3a/Jaud Pa3HBIX THUIIOB (B TOM 4YHCIE Ha
MPOLEHTHI, JOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTh TOBApOB U
YCIIyT, HAJIOTH, 33JIla4 U3 00JIACTH YIPABICHUS TUYHBIMU U CEMEHHBIMH
(¢buHaHCaMM); COCTABIIATH BBIPAKEHUS, YpaBHEHHUS, HEPABEHCTBA U MX
CHUCTEMBI TIO0 YCIOBHUIO 3aJauM, HMCCIEIOBATh IMOJIYYEHHOE PEIICHUE U
OLICHUBATh MPABIONOAOOHOCTh pPE3yJIbTAaTOB; yYMEHHE MOIEIUPOBATH
peaNbHBIE CHUTyallMd Ha S3bIKE MAaTEMaTHKH; COCTaBISTH BBIPAKEHUS,
YpaBHEHHUs, HEPaBEHCTBA M MX CHCTEMbl [0 YCJOBHMIO 3aJauyH,
UCCJIEIOBATh MOCTPOEHHBIE MOJEIM C HCIOJb30BAaHUEM armmapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINA Pe3yIbTaT

YMeHue onepupoBaTh MOHATUSMU: CpeHee apuPpMETHIECKOe, MeIuaHa,
HauOosblllee W  HaWMEHbIllee 3HAa4YeHHs, pa3Max, JIUCHEepCHs,
CTaH/JAapTHOE OTKIIOHCHHE YHCIOBOTO Habopa, yMEHHE W3BJICKATh,
UHTEPIPETUPOBATh WH(GOPMaLIMIO, TPEICTABICHHYI0 B TabmuIax, Ha
quarpammax, rpadukax, OTpakarolyr0 CBOWCTBA peallbHBIX MPOIECCOB U
SBJICHUH; MPEACTABIATh HH()OPMALIMIO C MTOMOIIBIO TaONUIl U AUATPAMM;
UCCJIEI0BATh CTAaTHCTHUYECKUE JaHHBIE, B TOM YHCJIE C MPUMEHEHUEM
rpaguyeckux METOJOB M  DJIEKTPOHHBIX  CPEICTB; Trpaduyuecku
UCCIIEIOBAaTh COBMECTHbIE HAOJIOJACHHWS C TIOMOIIBIO JHArpaMMm

paccenBaHUs U JUHEUHOW perpeccuu




YMeHue oInepupoBaTh IOHATUSMU: CIIy4alHBIM OIBIT U CIy4YalHOE
COOBITHE, BEPOSITHOCTb CIy4yailHOro COOBITUS; YMEHHME BBIYMCIATH
BEPOSTHOCTh C HCIIOJIb30BaHHEM TI'paUUYeCKUX METOI0B; NPUMEHSThH
(GOopMyJBl CIIOKEHHS] M YMHOXEHHs BEpOATHOCTEH, (HOpMyiy MOJHOH
BEPOATHOCTH, (popmyny bepHyiuim, komOuHaTOpHBIE PaKTHl U (HOPMYIIBL;
OLICHUBATb BEPOATHOCTH pEAIbHBIX COOBITHH; yMEHHE OIEepUpPOBaTh
NOHATUSMM: Cy4yailHas BEJIMYMHA, pACIPENEICHUE BEPOSTHOCTEM,
MaTEMAaTHYECKOE OKUIAHUE, IUCIEPCHs M CTAHJAPTHOE OTKJIOHEHHE
CllyuaifHOW BeIMYUHBI, (QYHKIMHA paclpelesNeHuss W  IUIOTHOCTH
PaBHOMEPHOIO, IIOKAa3aTEJBHOIO M HOPMAJIBHOTO PAaclpeAcieHul;
YMEHHME MCHOJIb30BaTh CBOMCTBA M3YyYEHHBIX pacHpeieieHud JUis
peleHus 3ajad; 3HAKOMCTBO C MOHATUSAMH: 3aKOH OOJIBLIMX YHCel,
METO/ABI BBIOOPOUYHBIX HCCIIEAOBAaHUHM; YMEHHE TPHUBOJUTH IPUMEPHI
NPOSIBJICHUS 3aKOHA OOJIBIIMX YHMCENT B HMPUPOAHBIX M OOLIECTBEHHBIX
SIBIICHUSAX; YMEHUE ONEPUPOBATh NOHITUAMM: COUETAaHUE, IEPECTAHOBKA,
YUCJIO COYETAaHWM, YHCIIO TEPEeCTaHOBOK, OWHOM HpIOoTOHA; ymeHHe
NPUMEHATh KOMOMHATOPHBIE (PAKTHI M pacCy>KICHHS [T PELICHHS 3a/1a4;
OLICHUBATh BEPOATHOCTH pealbHBIX COOBITHH; COCTaBJIATh

BEPOSITHOCTHYIO MOJIEIb U UHTEPIIPETUPOBATH IIOJyYECHHBIN PE3YIIbTAT

YMeHue onepupoBaTh IIOHATUAMM: TOYKA, MpsAMas, IJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIWYMHA YIVIa, IUIOCKMH yrodi,
JBYI'PAHHBIA yroJ, TPEXTPAHHBIA YIrOJI, CKPELIMBAIOLIUECS IPSIMBIE,
NapaJUIeIbHOCTh U NMEPHEHINKYISPHOCTh NPSAMBIX M IUIOCKOCTEH, yroin
MEXAY MpPSMBIMHU, YIrOJI MEXKIY IPSIMOM M IUIOCKOCTBIO, YIOJl MEXAY
IUIOCKOCTSIMH, PACCTOSHUE OT TOYKU 1O INIOCKOCTH, PACCTOSIHUE MEKIY
IPSIMBIMH, PACCTOSHUE MEXAY IUIOCKOCTAMM; YMEHUE UCIIOIb30BATh IIPU
pelIeHNH 3a/lady M3ydeHHbe (akThl U TEOpEMbl IUIAHUMETPHH; YMEHUE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYXKAIOIETO MHpA; CTPOHUTH
MaTEMAaTHYECKAE MOJENH C IOMOINBIO T'€OMETPUYECKHUX IOHATUH H

BCJIMYMH, PCIIATh CBA3AHHBIC C HUMU IMMPAKTHUYCCKUC 3a1a4n

10

YMeHue onepupoBaTh MOHATUSAMH: IUIoUIanb (Urypel, 00bEM (GUrypsl,
MHOTOTPAaHHHK, NPABIJIBHBI MHOTOTPAHHHK, CEYCHHE MHOTOTPaHHUKA,
Ky0, mapajuienenuresn, Npu3Ma, NUpaMuaa, (Gurypa U IMOBEPXHOCTb
BpaIlleHNs], HWIMHAP, KOHYC, Iap, cdepa, miomans cdepsl, IIOmaab
NOBEPXHOCTU TMHPaMHJbI, TPU3MBIL, KOHYycCa, IMIMHApA, 00BEM KyOa,

IPSIMOYTOJIBHOTO Mapaijiesienuneaa, MUpaMuabl, TPU3MbL, LWIMHJPA,




KOHycCa, I11apa, pa3BEPTKa MOBEPXHOCTH, CEUCHMUs] KOHyca M IWJIMHJPA,
napajuleJIbHblE OCH WM OCHOBAHUIO, CEYEHUE 1Iapa, IIJIOCKOCTh,
Kacaromasicss cdepbl, MWIMHAPA, KOHYCa; YMEHHE CTPOUTHh CEUYCHHE
MHOTOTpaHHHKa, U300pakaTb MHOTOTPAHHUKH, QUTYPHl U OBEPXHOCTH
BpAICHUs], UX CEUCHHUsI, B TOM YKCJIE C TOMOILBIO AJIEKTPOHHBIX CPEJICTB;
yMEHHE MPUMEHSATh CBOMCTBA r€OMETPUUECKUX (DUTYp, CAMOCTOSITEILHO
dbopMyIIMpOBaTh OMpPEEIICHUs U3y9aeMbIX (PUTYp, BBIIBUTATh TUTIOTE3BI
O CBOMCTBaxX M MpU3HAKAX F'€OMETPUUYECKUX (UTYyp, 0OOCHOBBIBATH WM
OTpOBEpraTh HWX; YMEHUE MPOBOAWTH KIacCHUPUKAIMI0 GUTYp TIO
pPa3IUYHBIM TPU3HAKaM, BBIMOJHATE HEOOXOAMMBIE JIOMOJHUTEIbHBIE

MOCTPOCHUS

11

VYmMmenne OIICpHUPOBATH IIOHATUAMMU: JABHUKXCHHUC B MMPOCTPAHCTBC,
napajiebHBIA TIEPEHOC, CUMMETPHS Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHuWe TMOMOOMs, MOAOOHBIE QUTYPBI;, yMCHHE
pacro3HaBaTh paBHbIE W MOJOOHBIC (UTYpPHI, B TOM YHUCIIE B TPHUPOJIE,
UCKYCCTBE, apXWUTEKType; HCIOJIb30BaTh T'€OMETPHUYECKHUE OTHOIICHUS
NpU PEUICHWW 3a/a4y; HAXOJWTh TEOMETPUYECKHE BEIMYMHBI (IJIMHA,
yroj, IUIOIAAb, OOBEM) MpPH pPEUICHHH 3a1ady M3 APYTruX Y4eOHBIX
NPEMETOB M U3 PEaTbHOHN JKU3HU; YMEHHE BBIUUCIATH TE€OMETPHUYCCKHE
BEJIMYMHBI (IJIMHA, YTOJd, IUIOIalb, O0BEM, IUIOMIAb TOBEPXHOCTH),
UCTIONB3Ysl M3YYCHHBIC (DOPMYIIBI M METOABI, B TOM YHCIE: IUIOMIAIb
MOBEPXHOCTU MHUPAMHUIBI, TPU3MBI, KOHYCa, HWIMHAPA, TUIOMAAb ChEpHI;
00bEM Ky0a, MPSMOYTOJIBHOTO TapaJUIe/IeNuIe/ia, MMPaMUIbI, TIPH3MEI,
IJIMHIpPA, KOHyCa, Iapa; yYMEHHE HAXOIUTh OTHOIIEHHE OOBEMOB

MoTI0OHBIX (hUTyp

12

YMeHue oneprupoBaTh MOHATUAMU: NPIMOYTOJIbHAS CHCTEMAa KOOPIUHAT,
BEKTOp, KOOPAMHATBHl TOYKH, KOOPAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
IIPOM3BEICHNE BEKTOpa Ha 4YHCIIO, pa3joXKeHHe BekTopa Mo 0Oasucy,
CKaJsIPHOE IIPOM3BENICHUE, BEKTOPHOE IIPOM3BEICHHUE, YIOl MEXKIY
BEKTOPAMH; YMEHHUE HCIOJIb30BATh BEKTOPHBIM M KOOPAWHATHBIM METOA
JUIS pelIeHWs TEeOMETPUYECKMX 3ajad W 3a7ad JApyrux Yy4eOHBIX

MIPEMETOB

13

YMenue BBIGI/IpaTB HO,Z[XOI[HH_II/II\/'I MCTOA JIs1 PpCHICHUA  3aldd4u,
IIOHUMAaHHUC 3HAYUMOCTH MAaTCMATUKKW B H3YUCHUU IPUPOAHBIX U
O6H_[€CTBGHHI>IX nmponeccoB u HBHGHHﬁ; YMCHUC  PACIIO3HABATH

IIPOSABJICHUEC 3aKOHOB MAaTCMATHUKH B HCKYCCTBC, YMCHHUEC IIPHUBOJUTH




IpUMEPBl  MaTEMaTUYECKUX OTKPBITUA POCCHUMCKOM M MHPOBOU

MaTeMaTU4eCKON HayK1




INIEPEYEHDb 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMBIX HA EI'D
11O MATEMATUKE

IIpoBepsieMblil 3JIeMEHT COAePKAHUA

Kon
1 Yucna u BBIYUCIICHUS
1.1 HarypanbsHble u nenbie yucia. [Ipu3Haku 1eIMMOoCTH LEIbIX YUCel
1o Panmonanbubie  uncna. OOBIKHOBEHHBIE U JIECATUYHBIE APOOU, MPOICHTHI,
’ OCCKOHEYHBIC TTEPUOANIECKUE APOOH
13 Apudmerndeckuii KOpeHb HaTypajdbHOM cTerneHHu. JelcTBus ¢ apupMeTHIeCKUMHU
' KOPHSIMU HAaTypaJIbHOM CTENEHU
14 Crenens ¢ 1ensiM nokazarenem. CTeneHb ¢ palluoHaIbHbIM NToKa3zaTeseM. CBoiCcTBa
' CTENEHU
Ls CuHyCc, KOCHHYC M TaHITE€HC 4YHUCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApPKTaHIE€HC YHCIIOBOTO apryMEHTa
1.6 Jlorapudm yucna. JlecaTHaHbIC U HATYPATBHBIC JTOTApU (MBI
JeiicTBuTenpHble  unciaa. ApuMETHUECKHE OINEepaluud C  JIeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubnuxEnHble BHIYUCIEHUS, PaBUjla OKPYIJICHUS, MPUKHUIKA U OLEHKa
pe3yJibTaTa BIYUCIECHUI
1.8 [IpeoOpa3zoBanue BeIpaKEeHUH
1.9 KommiekcHble uncna
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 Llenwie 1 1poOHO-palMOHATLHBIC YPAaBHCHHS
2.2 HppauuoHanbHbie ypaBHEHUS
2.3 Tpuronomerprueckue ypaBHEHH
24 [oxa3zaTenpHbIE U JOrapUPMUUECKUE YPABHEHUS
2.5 [enpie 1 1poOHO-paioHaThHBIC HEPABEHCTBA
2.6 Uppanmonaibable HEpaBEHCTBA
2.7 [Toka3zaTenbHbIE U JOTapUPMHUUECKUE HEPABEHCTBA
2.8 TpuroHomeTpruuecKue HEPABEHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Marpuiia cucteMsbl JTUHEHMHBIX YpaBHEHUN. OnpenenuTesib MaTPUIbI




3 OyHKUIUHU U TpaduKu
11 Oynkuus, crnocoObl 3amanus ¢yHkuuu. I'paduk ¢ynkumu. B3anmuo oOpaTHBIE
' bynkunn. Yérapie 1 HeuéTHBIC QyHKIMU. [leproaudyeckue GyHKITUN
O6nactp ompeneneHuss W MHOXKECTBO 3HaueHWd GyHkumu. Hymn ¢yHKInn.
32 [IpomMeXyTKM  3HAKOMOCTOSHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIUH.
' MakcumyMbl ¥ MHUHUMYMbI (QyHKIMHM. HamOGonbliee u HauMeHbllee 3HAYCHHE
(GYHKIHU Ha TPOMEXKYTKE
13 CrenenHass (yHKIMS C HaTypaldbHBIM M LeENbIM Moka3aTeneMm. EE cBoiictBa u
' rpaduk. CBoiicTBa 1 TpaduK KOPHS n-0l CTENIEHU
34 Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U TpaduKn
3.5 [oxa3zaTtenpHas u norapudmuyeckas QyHKIIUH, UX CBOWCTBA U IpaduKu
16 Toukn paspbiBa. AcumnTorel TpadgukoB ¢yHkuuid. CBoicTBa  (YHKIMH,
' HETPEepPbIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHU MOCIEA0BATENLHOCTEN
3.8 Apudmerndeckas u reoMeTpudecKas nmporpeccuu. @opmMyina CI0KHBIX MPOIEHTOB
4 Hauvana mareMaTn4ecKoro aHammsa
4.1 [IpousBoanas ¢pynkuuu. [IponsBoaHbIE 31€MEHTAPHBIX (PYHKITHIA
[Ipumenenne NPOU3BOJHONM K HCCIENOBaHMIO (YHKIMA HAa MOHOTOHHOCTb H
4.2 sKkcTpeMyMbl. HaxokaeHne HanOonbIIero 1 HaMMEHbIIEro 3HaYeHHUs (YHKLIMU Ha
OTpe3Ke
4.3 [lepBooOpasnas. Murterpan
5 MHOxecCTBa U JIOTUKa
5.1 MHoecTBO, onepaluy HajJ MHOKecTBaMu. J{narpamMmsel Ditnepa — Benna
5.2 Jloruka
6 BepositHoCcTh 1 cTaTucTHKa
6.1 OnwucarenpHas CTaTUCTHKA
6.2 BepostHocTh
6.3 KomOunaropuka
7 I'eomeTpus
7.1 Durypsl Ha INIOCKOCTU
7.2 [IpsiMbI€e ¥ TUIOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena ¥ MOBEPXHOCTH BpALLEHUS




7.5

KOOpI[I/IHaTLI 1 BCKTOPLL




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUISA YYEHUKA

BenureBapuaHT

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Bsenurenannrie

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

Brenurenannsiehttp://www.rusolimp.ru
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