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HOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma ydeOHOro kypca «l'eomerpusi» 06a30BOro ypoBHS IS
oOyuaromuxcsas 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepabHOTO
roCyJIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeIHero oliero oopa3oBaHus,
C yu€TOM COBPEMEHHBIX MHPOBBIX  TpeOOBaHWH, MPEABIABIAEMBIX K
MaTeMaTH4eCKOMYy OO0pa3oBaHUI0, U TpagullUid POCCHUIICKOrO 00pa3oBaHMS.
Peanmzarnust mporpaMmbl o0ecrieunBaeT OBJIAJICHUE KIIFOUEBBIMH KOMITETECHIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JJISi CaMOpa3BUTHUS M HEMPEPhIBHOTO 00pa3oBaHUs,
[IEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEILHOTO PAa3BUTHS
JUYHOCTH OOYYAIOIIMXCS.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOTO Kypca TEOMETPUM Ha YPOBHE CpEIHEro oOIero
oOpazoBaHus OOYCJIOBJIEHA MPAKTUYECKOW 3HAYUMOCTHIO METANPEIMETHBIX H
PEAMETHBIX PE3yJIbTATOB OOYYECHHS T€OMETPUU B HANPABICHWUU JIMYHOCTHOTO
pa3BUTHS OO0ydaromuxcs, (GopMHpPOBaHUSA (YHKIMOHAIBHOW MaTeMaTHYCCKOMN
IPaMOTHOCTH, U3YYECHHS IPYTUX y4eOHBIX AUCHUIUIMH. PazBuTre y oOydaronmxcs
NPABWIBHBIX MPEICTABICHUNH O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUYECKHX
aOCTpaKIMii, COOTHOIIEHUH PEATbHOTO M UACAIBHOIO, XapaKTepe OTpaKeHUs
MaTEMaTUYECKOM HAyKOW SBIEHUA W TPOLECCOB pPEAIbHOIO0 MHpPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MAaTEMAaTUYECKOTO MOJEIMPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYUYHOTO MUPOBO33PEHHUS
y4Yaluxcsi, a TaKKe KayeCTB MBIIUICHUs, HEOOXOIUMBIX IS aJanTalud B
COBpPEMEHHOM OOIIIECTRBE.

['eomeTpust siBisieTcss OAHUM K3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHETO
obmero oOpa3oBaHus, TaK Kak OOECIIEUYMBAET BO3MOXXHOCTh H3YUCHHs Kak
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAINPaBICHHOCTH, TaK U TyMaHUTAPHOM.

Jlorudeckoe MbIIUIeHHE, (GOPMHUPYEMOE TPU HM3YyUYCHUU OO0YUYAIOIIUMHUCS
MOHSITHIHBIX OCHOB T€OMETPUHU U TTOCTPOEHUH EMTOYKH JIOTHUYECKUX YTBEPIKICHHIM
B XOJI€ PpCIUIECHUS TEOMETPUYECKHX 3a/iad, YMEHHE BBIIBUTATh U OIPOBEPTaTh
TUIIOTE3bl HEMOCPEACTBEHHO MCHOJIB3YIOTCS MPHU PEIICHUU 3aJa4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKH.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIICCTBEHHYIO POJIb BO
BCEX 00acTSIX JEATENBHOCTH 4eloBeka. OpHeHTaIus 4YeloBeKa BO BPEMEHH H
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIMaabHOTO OBITHSA, (opMma
OTPaXKCHHUSI OKPYIKAIOMIEr0 MHpPA, YCIOBHUE YCIENTHOTO TO3HAHWS W aKTUBHOTO
npeoOpa3oBanusi  AeHCTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAUHSECT pa3Hble BHUABI YYEOHOM U TPYIAOBOM JESATEIBHOCTH,



ABJIAETCS. OAHUM M3 TMPOPECCHOHAIBHO BaXXKHBIX KauyecTB, MO3TOMY aKTyajbHa
3a7a4a (HOpMUPOBAHUA y OOYUYaIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KAk
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJIFOTOBKE K MPAKTHYECKOHN JEATEIbHOCTH IO MHOTUM HaTpPaBICHHSIM.

Lens ocBoeHus mnporpammbl ydeOHoOro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 00yuyeHuss — oOmeoOpa3oBaTeIbHOe M OOUIEKYJBTYPHOE pa3BUTHE
oOyvarommxcs  4epe3  OOecrieueHHe  BO3MOXHOCTH  MNPUOOpPETEHUs |
VCIOJIb30BAHUS CUCTEMATHYECKUX TEOMETPUUYECKUX 3HAHUW W JICHMCTBUMU,
cHenuUUHBIX T€OMETPUH, BOZMOKHOCTH YCTIEITHOTO MPOJOHKEHHUS 00pa30oBaHMsI
0 CIIEIUAIEHOCTSIM, HE CBS3aHHBIM C MPUKJIAJHBIM HCIIOIH30BAHHEM I€OMETPHH.

[Iporpamma no reoMeTpur Ha ©0a30BOM ypOBHE TMpeJHAa3HA4YeHA IS
00yJaroNnXcs CPeTHEN IIKOJIbI, He MCIBITHIBABIIMX 3HAYUTEIBHBIX 3aTPyTHEHUH
Ha YpOBHE OCHOBHOI0 oOmiero oopazoBanusa. Takum oOpa3zom, oOywaroluecs Ha
0a30BOM YpOBHE JOJKHBI OCBOUTH OOIIME MAaTeMaTHUYECKHE YMEHUs, CBS3aHHBIC
CO CHEeIUpUKON TeOMETpHH W HEOOXOAMMBIC I J>KH3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3YYUTh I'€OMETpHUIO Oosee
ryOOKO, €clii B JajbHEHIIeM BO3HUKHET HEOOXOIUMOCTh B T€OMETPHUYECKHUX
3HAHUSIX B MPOPECCUOHAIBHON JESTEIHHOCTH.

JlocTikeHue 1enu OCBOEHUS TMPOTrpaMMbl OOECIIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3amay. [IpHOpuUTETHBHIMH 3ajayaMH  OCBOCHHUS  Kypca
«I"eometpun» Ha 6a30BOoM ypoBHE B 10—11 kmaccax siBJISIFOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUUM KaK YacTh MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHUPOM;

e (opmupoBaHHe TNpeACTaBICHUS O MHOTOTPAHHHKAX M TeJlaX BpalllCHUS
KaK O BOXXHEMIIIMX MAaTEMaTUYECKUX MOJEIAX, MO3BOJISIIOIINX ONUCHIBATH
¥ U3y4aTh pa3HbIE SBICHUS OKPYKAIOIIETO MHPA;

e (opmupoBaHne yMmeHHUs pacrlo3HaBaTh Ha YEpTEkKaX, MOJENAX H B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaICHUS;

e OBJAJICHHE METOJIaMH PEIICHUS 3a]lay Ha MOCTPOEHUS Ha M300paKeHUSIX
IPOCTPAHCTBEHHBIX (PUTYP;

e (opmupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUSAMH O
MHOTOTPaHHUKAX Y TeJIaX BpPaAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAQJCHHWE  QITOPUTMAMH  DEIICHHWs  OCHOBHBIX  THWIIOB  3ajad;
dbopMupoBaHUE YMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHBIC
pacCcy X /IeHHs B XOJ€ pELICHHUS CTEPEOMETPUUYECKHX 3aJady M 3a4ad ¢
MIPAKTUYECKUAM COZCPIKAHUEM;

e pa3BHUTHE WHTEJUICKTYaJbHBIX | TBOPYECKHUX  CIOCOOHOCTEN
OoOy4Jarommxcs, TO3HABATCIIBHOW  aKTUBHOCTH, HCCJIEIOBATEIBCKAX
YMEHUH, KpUTHIHOCTH MBIIIJICHUS;



e (QopmMmupoBanue (GyHKITMOHATBHOM TPaMOTHOCTH, pEIEBaHTHOU
FEOMETPUM: YMEHHUE paclo3HaBaTh TMPOSIBICHUS T'€OMETPUUYECKUX
MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHbIX >KU3HEHHBIX
CUTyallusiX W TMPU U3YYECHUU APYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpPMYJIMpPOBATH HMX Ha S3bIKE
TEOMETPUH U CO3/1aBaTh T€OMETPUUECCKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN ammapaT Uil pelieHdus NPaKTUKO-OPUEHTHUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIC PE3YIbTATHI.

OTAMYUTENHFHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBJISIETCS BKJIFOYEHUE B KYpC
CTEpEOMETPUM B Hauyajie €ro u3y4deHHs 3ajJad, peliaeMblX Ha YpOBHE
WHTYUTUBHOTO TO3HAHUS, U ONPEICIEHHBIM 00pa30M OpraHu3oBaHHasi paboTa HaJ
HUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HMHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JadbHENIIeMy U3YUCHUIO TIpeMeTa.

[Ipeanourenue oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOJY OOy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIMETHO-
MPAKTUYECKON AesATEeIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX TMPEICTABICHUN Y
y4almuxcss B Kypce CTEpPEOMETPUM MPOBOAUTCS 3a CUET pEIIeHUs 3ajJad Ha
Co3JaHMe  MPOCTPAaHCTBEHHBIX O0pa3oB W  3a7a4 Ha  ONEpUPOBAHHE
IPOCTpPaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAMUTCA C OMOPOU Ha
HATJIAIHOCTh, a OINEpUpoOBaHME oOOpa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COAEP KaHUSI.

OcHoBHBIE coaepkaTenbHble JUHUU Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHukmn», «IIpsiMble ¥ TJIIOCKOCTH B MPOCTPAHCTBE», «Tena BpaleHus»,
«BeKkTopbl 1 KOOpAMHATHI B MPOCTPAHCTBE». POPMUPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensiercs HE TOJbKO M0 COAEPXKaTeNbHbIM JIMHUSM, HO W IO TOJaM
0o0y4eHUs Ha YPOBHE CPEHEr0 O0IIero o0pa3oBaHuUs.

Conepxanue o0pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM peE3yjibTaTaM
OCBOCHHS paboyeil mporpaMMbl, pacupeneln€éHHbIM [0 TojaM OOydYeHus,
CTPYKTYPHUPOBAaHO TakuM o0Opa3oM, 4YTOOBI OBJIAJICHUE T'E€OMETPUUYECKUMHU
MNOHSTUSMH U HaBbIKAMHU OCYIIECTBISJIOCH MOCIEA0BATENBHO M MOCTYMATENBHO, C
COOI0/IEHNEM TPUHIIAIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIOYAINCH B
OOIIyI0 CHCTEeMY T€OMETPUYECKUX MPEACTABICHUN OOYYaIOUUXCs, PACHIUpSIST H
yrayOnsis e€, o0pasyst MpOYHbIE MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJIAHE

Ha un3yuyenne reomerpum orBoautcsa 2 yaca B Henenro B 10 knacce n | yac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0yuenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U VIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeomeTpuu. Touka, mpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMAaTHYECKOM MOCTPOEHUU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOe pacnonoxeHue MNpsMBIX B IPOCTPAHCTBE: IIEPECEKAIOIINeECs,
napajulejbHble M CKpeluuBaroluecss mnpsMble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B  NPOCTPAHCTBE: MApajyleibHbIE IIPSMbIE B  MPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IIPSAMOM U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMM; YIOJI MEXAY IpsSMBIMU B IIPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM IapaJijieibHbIC IIJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  TuiockocTed. [pocrteiimiue mpocTpaHCTBEHHbIE (GUTYPHI  Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapasienenurnen; MoCTPOSHUEe CeYeHHIA.

[TeprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISPHBIE MPSAMBIE B
IIPOCTPAHCTBE, NPSAMbBIE MApAJUICIIBHBIE W MEPHEHIUKYJISPHbIE K IUIOCKOCTH,
IIPU3HAK [EPIECHAUKYJSIPHOCTH MPSAMOHM U INIOCKOCTH, TEOpeMa O IPsIMOH
NEPHEHIUKYIIIPHON IUIOCKOCTH. YTIbI B IPOCTPAHCTBE: YrOJl MEXKAY NPAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroj, JIMHEMHBIM yroJl JBYIPaHHOIO  yrija.
IleprieHAUKYJIAp ¥ HAKIIOHHBIC: PACCTOSIHUE OT TOYKHU JI0 IIJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM 10  MJOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepnieHAUKYJIAPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHAUMKYJAPHOCTH  JIBYX
mIockocTen. Teopema 0 TpEX NEPIEHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsAiTHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOTOTPAHHMKY; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
pU3Ma; TPaHU U OCHOBAHMS IPU3MBI; NPsMasi U HAKJIIOHHAs MPU3MbL; OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [lapamtenenunen, IIPSAMOYTOJIBHBIN
napajulelieline] U ero cpoucrsa. [lupamumpa: n-yronpHas nupamuaa, rpaHud U
OCHOBaHHE NMUPAaMU/Ibl; OOKOBAs M MIOJIHAS IOBEPXHOCTh MUPaMUBbL; IPABUIIbHAS U
yCeu€HHas MHUpamMuja. OJIEMEHTbl MNpu3Mbl W nupamuabl. [IpaBuibHbIE
MHOT'OTPAaHHHKU: MOHATHE NMPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIpAaBWJIbHAS IMPaMHUJA; NPaBUIbHAs TPEYroJIbHAS IMpPaMHUIAa W NPABUIIBHBIN
TeTpa’ap; KyO. IlpencraBneHue o mNpaBWIBHBIX MHOIOTPAHHUKAX: OKTadIp,
nonexa’ip u ukocasap. CeueHust npu3Mbl U MUPAMHUIBI.

CuMmMmeTpuss B IPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOM,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPHUM B IHpAMHIAX, MapaJuIeIeIuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHHKAX.



BblunciieHne 31€MEHTOB MHOTOIPAHHMKOB: péOpa, OuaroHaiu, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTM U TOJHOM MOBEPXHOCTH MPSAMON MPHU3MBI,
IUIOLAJb OCHOBAaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaasr OOKOBOM TMOBEPXHOCTH M MOBEPXHOCTU MNPABUIBHOM MHUPAMMIIBI,
TeopemMa o MiIom@aau yceu€HHou mnupamunbl. [lonarue 006 o00bEMe. OO0BEM
NUpaMU/bl, IPU3MBI.

[TogoOuble Tena B mpocTtpaHcTBE. COOTHONMICHUS MEXKIY IUIOMIAIIMHU
OBEPXHOCTEH, 00bEMaMU OI0OHBIX TEll.

11 KJIACC

TeJia BpaleHus

Hunusaapudeckast MMOBEPXHOCTD, obOpazyroriue HUTUHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHIPUYECKOW TMOBEpXHOCTU. [lunuHAp: OCHOBaHUS U
OOKOBasi TOBEPXHOCTh, OOpa3yrolas W OCh; IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE U BEpIIMHA, 00pa3yroas
U OCh;, IUIONaAb OOKOBOM M TIOJTHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS U OOKOBasi TOBEPXHOCTb.

Cdepa u map: UeHTp, paaudyc, AUAMETpP; IJIOMIAh MOBEPXHOCTH ChEpHI.
B3auMHuoe pacnonoxenue cepbl U IIIOCKOCTH; KacaTelbHas MJIOCKOCTh K cdepe;
101 b cephl.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka IUIUHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss ¢ MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdephl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpalICHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBA 00BEMOB Ten. Teopema 06 00bEME
IpSIMOYTOJIBHOTO TMapajuienienumnena u ciuencrtsus w3 He€. OOBEM IMIMHIpA,
koHyca. O0BEM mIapa u miomaasb chepsl.

[lono6ubie Tema B mpocTpaHcTBE. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00bEMaMU TTOI00HBIX TElL.

Ceuennss nwiMHApa (HapaJieIbHO M MEPHEHIUKYJISIPHO OCH), CEUYEHUs
KOHyca (mapajijieIbHOE OCHOBAHHUIO M MPOXOJSIIEE 4Yepe3 BEpIIHHY), CEUCHHS
niapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

Bekrop Ha minockocTy U B ipocTpaHcTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOXkEHHE BEKTOpa Ha 4yucio. Pa3nokeHne BEeKTOpa Mo TPEM HEKOMILJIAHAPHBIM
BekTopaMm. IlpaBuno mnapawienenunena. Pemienue 3agad, CBSA3aHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA € BeKTopamu. [IpsamoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel Bektopa. [lpocreiimue 3agaun B
KOOpJMHATax. YToi Mexay BekTopamu. CKalspHOE MNPOU3BEIECHUE BEKTOPOB.
BolunciieHne yrioB Mexay MNpsIMbIMU U IJIOCKOCTAMH. KoOpauHATHO-BEKTOPHBIN
METO/I IIPU PEIICHUN T€OMETPUUYECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHHUS MPOTpaMMbl y4EOHOro mMpeaMeTa
«MareMaTuka» XapakTepu3yTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPAKAAHCKON MO3UIIUKA 00YYAIOIIErocsl KaK aKTUBHOTO
U OTBETCTBEHHOI'O WIE€HAa POCCHMCKOro oOIiecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TrpaxaaHCKoro ooOmiectBa (BBIOOPHI, ONPOCHI W TMp.), YMEHHEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMHU HWHCTUTYyTAMU B COOTBETCTBUU C UX
GYHKIUSIMU U Ha3HAYEHUEM.

IlaTpuoTruyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY U HACTOSIIEMY POCCHMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTHXKEHUSIM POCCHUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOM IIIKOJIBI,
K KCTOJIb30BAaHUIO ITHX JIOCTWKCHMH B JPYTrUX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOT'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN POCCHUICKOTO Hapoma;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTUKECHUI HAYKU U JIESITEIbHOCTHIO
y4EHOT0; OCO3HAHHWEM JIMYHOT'O BKJIAJa B MOCTPOCHUE YCTOMYMBOTO Oy XYIIErO.

JcTeTn4YecKoe BOCIUTAHNE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pelIEHHNH, pacCyxIecHUN;
BOCIIPUMMYHBOCTHIO K MAaTEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTHIO YMEHHS TIPUMEHSATh MAaTEMATHYCCKUE 3HAHUSA B
HMHTEpEcax 370pOBOTO M 0e30macHOro o0pasa KU3HHU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3JI0pOBOC MHUTaHWE, COATAaHCUPOBAHHBIN PEKHUM 3aHATHH H

OTIIbIXa, peryJspHas busnueckas AKTUBHOCTH); ¢busruecKoro
COBEPIIIEHCTBOBAHUS, npu 3aHSITHIX CIIOPTUBHO-03/I0POBUTEITHHOM
JeSTETHbHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYZy, OCO3HAHWUEM IIEHHOCTH TPYIOJIOOWS; UHTEPECOM K
paznuyHbIM  chepaM  MPOQPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBHIOOD
Oynyuieit mnpodeccun U peann30BbIBATb COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTH4eCcKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTHKCHUHM BCEH JKU3HMU, TOTOBHOCTBHIO K aKTHBHOMY
YYacTHIO B PEIICHUU MPAKTUICCKUX 3a7a4 MAaTeMAaTHUECKON HAIIPaBICHHOCTH.

JKOJIOrH4YecKoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbl, IOHUMAaHUEM BIUSHUS
COIMAITEHO-DKOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMATHLHOM
Cpenmpl, OCO3HAaHWEM TJI00ATBLHOTO XapakTepa OSKOJOTHYECKHX  MpolJieM;
OpUEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWW JUIsl pElICHUs 3a1ad B
00JIaCTH  OKpY’KAIOIICH Ccpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OICHKH UX
BO3MOYKHBIX TIOCIICJICTBUI JISI OKPY KAFOIIEH CPEIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAaKTHUKW, TOHWMaHHUEM
MaTEMaTUYCCKOM HayKuW Kak c(epbl 4YelIOBEYECKOH IeATEIBLHOCTH, 3TaloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PA3BUTHS IIMBWIIM3AIMU; OBJIAJICHHEM S3BIKOM
MaTEeMaTUKH M MaTeMaTHYECKOW KYyJBTYPOW KakK CpEJICTBOM ITO3HAHHUS MUDA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WUHAVUBUAYAIBHO U B TPYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yJbTaThl OCBOEHUS MPOrpamMMbl y4eOHOTO MpeaMeTa
«Maremartuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHOIMU ~ OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elicmeuUsAMU, YHUBEPCATbHBIMU Pe2YNAMUSHLIMU 0eUCMBUAMU.

1)  Vuusepcanvnvie = no3zmasamenvmvle  Oeticmsusi,  o0becneuusarom
Gopmuposarnue 06a308bIX KOSHUMUBHBIX NPOYeCcco8 oobyuarowuxcsa (oceoenue
Memo008  NO3HAHUSL — OKpYMCarnuwjeco  Mupa,  NpuMeHeHue  JO0SUYECKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ ungopmayuetr).

ba3oBble jornueckue AeMcTBUA:

e BBISIBIISITh U XapaKT€PU30BATh CYIIECTBEHHBIC MPU3HAKN MATEMATHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY IMOHATUAMH, (OPMYITHPOBATH
OTpEeJIeICHNs]  TMOHSATUH; YCTAHABIMBATH CYIIECTBEHHBIH  MPU3HAK
KIaccu(UKaIuu, OCHOBAaHUS i OOOONICHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJIUMOTO aHAJIH3A,;

e BOCHpPUHUMATh, (OPMYIUPOBATH ¥  MPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEpUTEIbHBIE W OTPHUIATEIbHBIC, C€IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

e BBISBISATH  MaTeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U |
npoTtuBopeursi B (aKkTaxX, MAHHBIX, HAONIOJACHUSIX W YTBEPKICHHSIX;



npenjgaraTh  KpUTEPUU AN BBISIBICHHS ~ 3aKOHOMEPHOCTEH U
[IPOTUBOPEUHNIL;

e J€NaTh BBIBOJABI C HCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX H
MHAYKTUBHBIX YMO3aKIIOUeHUN, YMO3aKIIOUEHHUH 110 aHAJIOTHH;

e TPOBOJIUTH CaMOCTOSITENTEHO JI0Ka3aTeNbCTBA MaTeMaTHYECKUX
YTBEPKJICHUN (TIPSAMBbIC U OT TPOTHUBHOTO), BHICTPAMBATh apTyMEHTAITHIO,
NPUBOJIUTH TPHUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKIIEHUS W BBIBOJIBI;

e BBIOMpATH crmoco0® penieHUs yuyeOHOW 3ajauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHHUs, BBHIOMpATh HanOoliee TMOAXOAAIIMKA C Y4ETOM
CaMOCTOSITEITFHO BBIJICIEHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBareabcKue AeiicTBUA:

e WCIOJB30BaTh BOIMPOCH KaK HMCCIEIOBATEIBCKUI WHCTPYMEHT MO3HAHUS;
GopMyTUpOBaTH BOMPOCHL, (PHUKCHPYIONINE MPOTHBOpPEUHE, MpoOiieMy,
yCTaHaBIMBaTh HCKOMOE ®  JaHHOe, (OpMHUPOBaTh  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3HIINIO, MHECHUE;

e TIPOBOJUTH CaMOCTOSITEITLHO CTUTAHUPOBaHHBIH 9KCIICPUMEHT,
UCCIICJIOBAHWE 110 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
0o0BeKTa, SIBICHMS, TPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEXKIy
00BEKTaMH, SIBJICHUSIMH, POIIECCAMU;

e CaMOCTOSATENIBHO (pOpMyIMpOBaTH OOOOIIECHUS U BBIBOBI 110 Pe3ysIbTaTaM
POBEIEHHOTO HAOMIOACHUS, MCCIEIOBAaHUSI, OLIEHUBATHh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M O00OIICHUI;

e IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOIECCa, a TAaKKE BBIJIBUTATH
MIPEINOIOKEHUS O €T0 Pa3BUTHU B HOBBIX yCIIOBHUSX.

PabGora ¢ undgopmanmeii:

e BBIIBIATH NePUIUTH WH(DOpPMAIUU, JAHHBIX, HEOOXOAUMBIX IS OTBETA
Ha BOTPOC U JJIs PEIICHHUS 3a]1a4H;

e BBIOMpaTh WHGOPMAIMIO W3  HCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB U (OPM TPEICTABICHHUS,

e CTPYKTYpPUPOBaTh HHPOPMAIIUIO, MPEJCTABIATH €€ B PA3NHUHBIX (PopMax,
WJUTIOCTPUPOBATH Tpaduueckw;

e OIICHUBATH HaJEKHOCTh uHpopMaIuu o CaMOCTOSATEITHLHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvhvle KOMMYHUKAmMUuGHble  Oelicmeus, o0becneduusarom

chopMuUpo8aHHOCMb COYUATLHBIX HABLIKOE 00YUAIOUUXCAL.

Oo0uenue:



BOCHPUHMMATh U (HOPMYIUPOBATh CYXKIEHUS B COOTBETCTBUHM C
YCIIOBUSIMHM U LETSIMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M NMUCBMEHHBIX TEKCTaX, JABaTh IOSCHEHUS IO
XOZly pelIeHus 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pE3yJIbTaT;

B X0JIe 00CY>KJEHUS 3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIaeMOI TEMBI,
npo0OJieMbl, perraeMoi 3aaun, BbICKa3bIBaTh UJI€U, HAlLIEJICHHbIE HA TTOUCK
pEUIEHNs; COIMOCTABJISITh CBOM CYXIEHHUS C CYXKICHUSIMH JPYTHUX
YYaCTHUKOB JHAJIOra, OOHApYXKMBaTh pa3ju4yve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme GOopMyIHpOBaTh PA3HOIIIACHS, CBOU BO3PAKEHUS;
OPEACTABIATh  PE3ydbTaTbl  pElIEHHWs  3adadyd,  JKCIEPHUMEHTA,
UCCJIEIOBAaHUsA,  TMPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  Qopmar
BBICTYIUJICHUS C YUYETOM 3aJ1a4 MPE3CHTALMH U OCOOCHHOCTEN ayIUTOPUH.

CorpyaHun4ecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYINECTBA  KOMAHJAHOW W
WHAUBUAYATHLHON paOOTHI MPU PEIICHUH YYCOHBIX 3a1a4; TPHHUMATh 11CJTh
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThl, pactpeensiTh BUABI paboT, TOTOBapUBaTHCS, 00CYKIATh MPOIIECC
U pe3yibTaT paboThl; 000011aTh MHEHUST HECKOJIBKUX JTHOJICH;
y4acTBOBATh B I'PYIIOBHIX (hopmMax paboThl (00CyKaeHUs, OOMEH MHEHU,
«MO3TOBBIE IITYPMB» W WHBIC); BBINOJHITH CBOIO YacTb paboOThl U
KOODJAMHUPOBATh CBOW JCHCTBHS C JPYTUMH UICHAMH KOMAaHJBbI,
OILICHWBATh KAueCTBO CBOETO BKJaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
chOopMyIIMPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanrohvle  pezynamusnvle  Oelicmeusl, obecneuusaiom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]]a4d, BEIOUPATh CIIOCO0 peIICHHS
C YIETOM UMEIOIIUXCS PECypCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C yUETOM HOBOM
UHGOpPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU II03HABaTEJIbHOM pedlIeKCMH Kak OCO3HAaHMS
COBEPIIAEMBIX JAECUCTBHM W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTPOJIS Ipoliecca W
pe3yabpTaTa peluieHus MaTeEMaTUYEeCKOM 3aa4u;

NPEABUNIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPH PEUICHUH
3aJlaud, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENLCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OIICHMBAaTh COOTBETCTBUE pe3yJbTaTa LEJId U YCIOBUSIM, OOBICHSITH
IIPUYUHBI JTOCTHKECHHSI WIM HENOCTHKECHHUS DPE3YIbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLINOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEJMETHBIE PE3YJIBTATbBI

10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, INIOCKOCTh.

[IpuMeHsTh aKCHOMBI CTEPEOMETPUU U CJCACTBUS W3 HUX TPU PElICHUU
rEOMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMHU: TIAPATUICIIBHOCTh U MEPHEHANKYISIPHOCTD MPSIMBIX
Y MJIOCKOCTEH.

KnaccupunmpoBath B3aMMHOE paCMOIOKEHUE NPSIMBIX U IUJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JABYTPAHHBIA YTrOJI, TpaHWU JBYIPAHHOTO YTia,
pedpo ABYrpaHHOIO yrja; JUHEWHBIA YroJ JABYTPAHHOIO Yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTpaHHUK, 3JIEMEHThl MHOTOTPAHHHKA, MPAaBWIHHBIM MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIC BHIbI MHOTOT'PAHHUKOB (NHpaMuaa; TpHU3Ma,
IPSAMOYTOJILHBIN TIapajuieNienure, Kyo0).

KnaccupunupoBath ~ MHOTOTPaHHUKH, BEIOUpas OCHOBaHUS  JUIS
KiaccupuKauy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOIPAHHUKH; TPABUIHHBIC
MHOTOTPaHHUKH; TIPSIMBIE U HAKJIOHHBIC MPU3MBI, TTapaJIICTICITUATIC I ).

OrnepupoBaTh MOHATHAMU: CEKYyIIas MIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH TPUHITUTIBEI TOCTPOSHUS CEUCHU M, UCIIOIB3YS METO/I CIEOB.

CtpouTh CEUEHHS MHOTOI'PAHHUKOB METOJOM  CJICJIOB,  BBITIOJHATH
(BBIHOCHBIC) IUIOCKHE YEPTECKH U3 PHCYHKOB IPOCTHIX OOBEMHBIX (PUTYpP: BHU
CBEpXY, COOKY, CHHU3Y.

PemaTe 3a/1aun Ha HAXO0XKACHHUE TEOMETPHUUECKUX BEJIMYMH IO 00pasiaM uiu
ajJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl NPH PELICHUU
CTaHJIAPTHBIX MAaTEMAaTHYECKUX 3aJlad HAa BBIYUCIICHHUE PACCTOSAHUN MEXITY IBYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKU JIO IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMHU.

PemaTe 3aaun Ha HAX0XKJACHHUE TEOMETPHUUECKUX BEJIMUYHH IO 00pasiaM uiu
ajJropuTMaM, TPUMEHSS HW3BECTHBIE AaHAJUTUUYECKUE METOJbl MPH PElICHUHU
CTAaHIAPTHBIX MAaTEMaTHMYECKMX 3aJad Ha BBIYUCICHHE YIJOB  MEXIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY MNPIMOM W  IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IByTPaHHBIX YTJIOB.



Boruncnsate 00BEMBI U TUIOIIAIA TOBEPXHOCTEH MHOTOTPaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ TM[OpuUMEHEeHUueM (QOpMyJ; BBIYUCISATH COOTHOIICHUS MEXIY
IJIOMIA/ISIMU TTIOBEPXHOCTEH, 00BbEMaMU TTOJOOHBIX MHOTOIPAHHUKOB.

OnepupoBaTh TOHATUSMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
MJIOCKOCTh CUMMETPHH; IIEHTP, OCh U TNIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekarh, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
POCTPAHCTBEHHBIX FEOMETPUYECKUX (UTypaxX, MPEACTaBICHHYIO Ha YepTekKax U
PUCYHKaX.

[IpumensTs reoMerpuueckue ¢GakThl ISl PEIICHUS CTEPEOMETPUUYECKHUX
3a71a4, MPEANoNaralMx HECKOJIBKO IIaroB PELICHUs], €CIU YCIOBUS TPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensATr mpOCTEWIIME MPOTPAMMHBIE CPEICTBA W DBJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOIUTE NpPUMEpPHI MATEMATHYECKHUX 3aKOHOMEPHOCTEHM B MPUPOAE H
YKU3HH, PACIIO3HABATH MPOSIBIIECHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh TMOJIydEHHBIC 3HAHHWS Ha IMPAKTUKE: AHAJIU3UPOBATH PEAIbHBIC
CUTyallud W TMPUMEHSATh HW3YUYEHHBIC IIOHATHUS B IIPOLECCE IMOUCKA PEIICHUS
MaTeMaTH4YeCKu CPOPMYJTUPOBAHHONW MPOOJIEMBbI, MOICIUPOBATh pPEabHBIC
CUTyallUM Ha $A3bIKE TE€OMETPUM, MCCIEA0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATUI U TEOpEM, arrapara ainreopbl; pemarhb
[IPAKTUYECKUE 3a71a4H, CBSI3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUYMH.

11 KIJIACC

OnepupoBaTh MOHATUAMH: HUIUHAPUYECKAs TMOBEPXHOCTh, OOpasyromue
[WIMHIPUYECKON  MOBEPXHOCTH;,  LWJIMUHIP;,  KOHHYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; c(heprudecKkas MOBEPXHOCTb.

Pacno3naBath Tena Bpamenus (IWIMHIP, KOHYC, cdepa U mmap).

OOBICHATH CIOCOOBI MOTYYESHUS TEJ BPAICHUS.

KnaccudummpoBats B3auMHOE pacroioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMHU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMEHTa; IIApOBOM CJIOM, OCHOBAaHUE LIAPOBOrO CJOS, BHICOTA IIAPOBOIrO CJIOS;
IaPOBOM CEKTOP.

Boraucnsate  00BEMBI W IUIOMIAMM  TIOBEPXHOCTEH  TeNm  BpallcHWS,
T€OMETPUIECKUX TEJ C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TMOHSATHUSMH: MHOTOTPAaHHUK, BIHCAHHBIK B chepy u
OMHMCAaHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIIICHHUS.

BbiuucnsaTh COOTHOUIEHUS MEXAY IUIONIAIIMH MOBEPXHOCTEW M 00bEMaMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (QUTYphl OT PYKH U C HPUMEHEHHEM MPOCTHIX
YEPTEKHBIX NHCTPYMEHTOB.

BrInonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MIPOCTHIX 00bEMHBIX
dburyp: Buj cBepXy, COOKY, CHU3Y; CTPOUTh CEUCHUS TE BpalllCHUSI.

N3Bnekarh, HHTEPHNpPETUPOBATH U NPeoOpa3oBBIBATH HHOOPMALMIO O
POCTPAHCTBEHHBIX FEOMETPUYECKUX (UTypax, MPEACTaBICHHYIO Ha YepTekKax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BpINONHATE JEUCTBHUS CJHOXKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00J1a1at0T.

[TpuMeHsTh TpaBUIIO NapajliesienuIeaa.

OnepupoBaTh NOHATUSIMHU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOpaMHM, CKaJISIPHOE MPOU3BEICHNUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILJIaHAPHBIE
BEKTOPBI.

Haxoauth cyMMy BEKTOPOB M NMPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIIpHOE TMPOM3BEICHUE, paCKIaAblBaTh BEKTOp IO JBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh IJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOW CHCTEME KOOPAUHAT.

[IpumensaTy reomerpuueckue (axKThl IS PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJaralinX HECKOJIbKO IIaroB PEIIEHUs, €CIN YCIOBUS IPUMEHEHHUS
3a/laHbl B IBHOM (hopme.

Pemate mpocreiine reoMeTpuyecKHe 3ajadyd Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€IbCTBO MAaTEMAaTUYECKUMX OTHOUIEHUW U
HaXO0XJICHHE T€OMETPUUECKUX BEJIUYHMH 10 00pasliaM WM airOpUTMaM, MPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUN CTAH/IAPTHBIX MAaTEMATUUECKUX 3a/1a4.

[IpumMeHsAT,  mpOCTEWIME MPOTPaMMHBIE CPEICTBA W BJIEKTPOHHO-
KOMMYHUKAIlMOHHBIE CUCTEMBI IIPU PELIEHUHU CTEPEOMETPUUECKUX 3a/1a4.

[IprBOAUTE TpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSABICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOTYy4YEHHBIE 3HAHUS Ha IPAKTUKE: aHAIU3UPOBATH pEabHbIC
CUTyallUM W IPUMEHATh W3YYCHHBIE NOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTreMaTudeckd CcHOpMyIUpPOBAHHOW MPOOIEMBI, MOJEIUPOBATh pPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHM, MCCIEA0BATh IOCTPOCHHBIE MOJEIU C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHATHI M TEOPEM, armapara anreOpbl; pemarh
MMPAKTUYECKUE 3a]1a4l, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUYECKUX BEJIMYMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
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IJTIOCKOCTEM https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
4 VYTl MKy NPSIMBIMU U TTIOCKOCTSIMU 10 1 hitps://m.cdsoo.ru/1 209637
bu6mmoreka [JOK
. Muororpartiin i 1 https://m.edsoo.ru/1c209e37
N bu6mmoreka [JOK
6 06 9 1
PEMBL MHOTOTPAHIHHKOB https://m.edsoo.ru/1c209e37
7 [loBTOpEHUE: ceueHus1, pacCTOSHUS U YTJIbI 4 1 bubmmorexa [TOK
P ' P 4 https://m.edsoo.ru/1¢209¢37
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KVIACC

KoJsnyecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3aeoB H TeM nmudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [IOK
T 12
©J1a BpatieHus https://m.edsoo.ru/1¢209¢37
i bubmuorexa [JOK
1
OOLEmbI TeN > https://m.edsoo.ru/1¢209¢37
BekTopel 1 KoOOpAMHATEI B IIPOCTPAHCTBE 10 1 bubmorexa HOK
p pA poctp https://m.edsoo.ru/1¢209¢37
[ToBTOpenue, o6odIIEeHNE, 7 | bubnuoreka [IOK
cUCTeMAaTu3alys 3HaHUuH https://m.edsoo.ru/1¢209¢37
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne Hara undposbie
Tema ypoka Konrpoasubie | IlpakTuuyeckue
n/n Bcero H3y4eHusi | oOpa3oBaTeIbHbIE
padoThI padoTsbI
pecypcsbl

OCHOBHBIE IOHATHS CTEPEOMETPHUU:
TOYKa, IPpsIMasi, IIIOCKOCTh,
npoctpancTBo. [IpaBuna
M300pakeHusl Ha pUCYHKaX:
M300pakKeHUS TIIIOCKOCTEH,
MapajuieIbHbIX MPSMBIX (OTPE3KOB),
CepeHbI OTpe3Ka

https://m.edsoo.ru/14467518

[TonsTusa: nepecekaronecs
IJIOCKOCTH, TIepeceKarouIuecs npsmas
U TUIOCKOCTD

https://m.edsoo.ru/914eae3 1

IlonsTus: MEPECCKAIOIUECA
IIJIIOCKOCTH, IMEPECCKAIINECS IIpsAMast
H IINIOCKOCTDb

https://m.edsoo.ru/ae56ad45

3HaKOMCTBO C MHOI'OrpaHHUKaMHU,
I/1306pa)KeHI/Ie MHOT'OI'PaHHHUKOB Ha
PUCYHKAX, Ha IPOCKIIMOHHBIX
YCPTEIKAX

https://m.edsoo.ru/58a8729a

HauanbHble cBeieHHs 0 KyOe u
NUpaMHZIE, UX Pa3BEPTKU U MOJAEIIH.
CeueHnst MHOTOIPAaHHHUKOB

https://m.edsoo.ru/c4373¢37

HavanwsHbie cBeneHus o kyoe u

https://m.edsoo.ru/bbc413dc




MIAPaMHU/JIE, UX Pa3BEPTKU U MOJIEIIN.
CeueHust MHOTOIPAaHHUKOB

TToHsATHE 00 AKCHOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPHUHU: aKCHOMBI
CTEPEOMETPHUH U CIEACTBHS M3 HAX

https://m.edsoo.ru/9cfc3f4f

TToustre 00 akCMOMATHYECKOM
MMOCTPOCHUH CTEPEOMETPHH: AaKCHOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX

https://m.edsoo.ru/da5bd46b

TToustre 00 akCMOMATHYECKOM
TTOCTPOCHUH CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH U CIIEACTBUS U3 HUX

https://m.edsoo.ru/c2e97ba7

10

TToustre 00 akCMOMATHYECKOM
MTOCTPOCHUH CTEPEOMETPHH: AaKCHOMBI
CTEPEOMETPHUH U CIICACTBUS U3 HUX

https://m.edsoo.ru/lac7f137

11

B3aumHoe pacnonoxeHue npsmbix B
MIPOCTPAHCTBE: MEepeCceKaroIecs,
napajuiesibHble U CKpPEIIUBAIOIIHECs
psiIMbIE

https://m.edsoo.ru/2afal{36

12

[TapanienbHOCTh NPSAMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE:
napajuieNibHbIe MPSMbIC B
MIPOCTPAHCTBE; MAPAIIEIBHOCTD TPEX
MPSIMBIX

https://m.edsoo.ru/1977a523

13

[TapamienbHOCTh IPSAMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE:
[TapamienbHOCTh IPSAMOM U
IIJIOCKOCTH

https://m.edsoo.ru/aa613833

14

Vel ¢ COHaITPpaBJICHHBIMHU

https://m.edsoo.ru/a7874816




CTOpPOHAMH

VYros Mexay NpsIMBIMU B

15 https://m.edsoo.ru/7ea636be
MPOCTPAHCTBE
VYroiu me

16 FOT MENY TIPAMBIMI B https://m.edsoo.ru/aa7a8f5c
MPOCTPAHCTBE
IT i:

17 ApATIICIRHOCTS THIOCKOCTEH https://m.eds00.ru/26631b26
napajuieIbHbIE TUIOCKOCTH

18 CBoiicTBa mapayIeTbHBIX TIOCKOCTEN https://m.edsoo.ru/34d5b9ec
[Ipocreiimme mpocTpaHCTBEHHBIE

19 (burypsl Ha TUIOCKOCTHU: TETPadp, https://m.edsoo.ru/e9ba9c7d
KyO, mapaJienenumnes

20 [Toctpoenue ceuenunit https://m.edsoo.ru/653b13cb

21 [Toctpoenue ceuenunit https://m.edsoo.ru/72ece97d
KontponbHas padoTa o Teme

22 Hpsimtere 1t mockoctin 2 https://m.edsoo.ru/f6438b9b
npoctpanctse. [lapamiensHocTh
MPSAMBIX U IUIOCKOCTEI"
[TeprieHAMKYASPHOCTD MPSIMOU 1

23 IUIOCKOCTHU: NEPIEHAUKYIAPHBIE https://m.edsoo.ru/a714{338
MIPSIMBIE B IPOCTPAHCTBE
IT

24 DAMPIC HADIALISILHBIC 1 https://m.edsoo.ru/e44{f4d53
MEePIEeHIUKYJISIPHBIE K TIOCKOCTH
IT

25 PAMBIC TAPAILICIBHAIC | https://m.edsoo.ru/25¢8fdd8
MEepHNEeHIUKYISPHBIE K TNIOCKOCTH
IT

26 pHSH?K HEPTERAAKYIHPHOCTH https://m.edsoo.ru/f28¢19£5
MPSIMOM M TIOCKOCTH
[Ipu3Hak nepneHaUKyISIPHOCTH

27 P PHEHIHIY TP https://m.edsoo.ru/32a7de6e

HpHMOfI " IIJIIOCKOCTH




28

Teopema o npsimoit
MEPIEHANKYISPHOM INIOCKOCTH

https://m.edsoo.ru/4ea85ec3

29

Teopema o npsimoit
MEPIECHANKYISPHOM INIOCKOCTH

https://m.edsoo.ru/d9533342

30

Teopema o npsimoit
MEePIEHANKYISPHOMN TIIOCKOCTH

https://m.edsoo.ru/1556888b

31

[lepnenuKyIsIp ¥ HAKIIOHHBIE:
paccTostHue OT TOYKHU JO INTIOCKOCTH,
paccTostHue OT MPSIMOU 10 TNTIOCKOCTH

https://m.edsoo.ru/3bb9d2b9

32

[lepnenuKysip 1 HAKIOHHBIE:
paccTostHuE OT TOYKHU J0 INTOCKOCTH,
paccTostHue OT MPSIMOU 10 TNTIOCKOCTH

https://m.edsoo.ru/6fa81822

33

[lepnieniuKynsip U HAKIOHHBIE:
paccTosiHie OT TOYKH JI0 MJIOCKOCTH,
paccTosiHue OT MPSMON JI0 INIOCKOCTH

https://m.edsoo.ru/c456dcf7

34

[leprnieniuKyIsip U HAKIOHHBIE:
paccTosiHie OT TOYKH JI0 MJIOCKOCTH,
paccTosiHue OT MPSMOMN JI0 INIOCKOCTH

https://m.edsoo.ru/5ad7c883

35

VYTIbl B IPOCTPAHCTBE: YIOJ MEKITY
MPSIMOM U TJIOCKOCTBIO

https://m.edsoo.ru/5527feed

36

JIByrpaHHbIN yroJ, TUHEHHBIN yroi
JIBYTPAaHHOTO yIJa

https://m.edsoo.ru/6ce6ff8c

37

JIByrpaHHBIN yroJ1, TUHEHHBIN yroil
JBYI'PAHHOIO yTJla

https://m.edsoo.ru/1e7c28bf

38

[lepneH UKy ISIPHOCTD IJIOCKOCTEH:
MPU3HAK NEPIEHANKYISIPHOCTU ABYX
IJIOCKOCTEN

https://m.edsoo.ru/7895d29e¢

39

[lepneHIMKyYISIPHOCTD MJIOCKOCTEN:

https://m.edsoo.ru/7271¢c12f




MPU3HAK NEPIECHAUKYIISIPHOCTH ABYX
IJIOCKOCTEN

40

[lepneH MKy IAPHOCTD INIOCKOCTEM:
MIPU3HAK NEPIECHAUKYISIPHOCTH ABYX
IIJIOCKOCTEMN

https://m.edsoo.ru/5b6673a4

41

Teopema o TpEX mepneHAUKYISIPAX

https://m.edsoo.ru/8de5a9¢7

42

Teopema 0 TpEX mepneHAUKYISIPAX

https://m.edsoo.ru/cca2833d

43

Teopema o TpEX mepneHAUKYISIPAX

https://m.edsoo.ru/22caf7be

44

KonTponbHas pabora o temam
"[lIeprieHIMKYAPHOCTD NPAMBIX U
mIockocte" n "Yriel Mex 1y
MPSIMBIMU U IIJIOCKOCTSMU"

https://m.edsoo.ru/1b323{77

45

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHbBIE
3JIEMEHThl MHOTOI'paHHUKA,
BBIMTYKJIbIE Y HEBBITYKIIbIE
MHOTOTpaHHUKU; Pa3BEPTKA
MHOTOIpaHHUKa

https://m.edsoo.ru/f12f4edd

46

[Ipu3ma: n-yrosibHas npu3Ma; rpaHu U
OCHOBaHUs IPU3MBL; MIpsiMast U
HAKJIOHHAs MPU3MBbI; OOKOBas U
TIOJIHAS TIOBEPXHOCTh MPU3MBI

https://m.edsoo.ru/d7ebd54e

47

[Mapannenenunen, npsIMOYTOIbHBIN
napajuieJIenuIe]] ¥ ero CBOMcTBa

https://m.edsoo.ru/f58ac2de

48

[Mupamuaa: n-yronpHasi nupaMuia,
I'paHU U OCHOBAHUE IMPAMM/IbL;
O0KOBast ¥ OJTHAsI TOBEPXHOCTh
MUPaMUIbl; IPaBUIIbHAS U yCeUEHHAS
nupaMuaa

https://m.edso00.1ru/36389a9b




49

[IpaBuIbHBIE MHOTOTPAHHUKU:
MOHATHE TIPABUIILHOTO
MHOTOT'paHHUKA; TPABHIIbHAS IPH3Ma
Y TIpaBWIIbHAS THPAMUJIA; TIPABHIIbHAS
TPEyToJibHAs MUPAMHJIA U
MIpaBUJIbHBIN TETpa3p; KyO

https://m.edsoo.ru/1ed67d9b

50

[IpencraBnenue o NpaBUILHBIX
MHOT'OrpaHHUKax: OKTasap,
JOAEKadAp U UKOCAIP.

https://m.edsoo.ru/e3a23c2¢

51

CummeTpus B IPOCTPaHCTBE:
CUMMETpPHUS OTHOCUTEIIBHO TOYKH,
MPSIMOM, TUIOCKOCTH. DJIEMEHTHI
CUMMETPHHU B IUPAMHUJAX,
HapajuleNIeIUIeax, IPaBUIbHBIX
MHOTOT'PaHHUKAX

https://m.edsoo.ru/bd46185f

52

Brruncnenue snemMeHToB
MHOTOTpaHHUKOB: p&€Opa, AUaroHau,
YTIIBI

https://m.edsoo.ru/3c28c528

53

[Tnomane 60KOBOM MOBEPXHOCTH H
MOJTHOM MTOBEPXHOCTHU MPAMOM
MIPU3MBI, TJIOIA/Ib OCHOBAHUH,
TeopeMa 0 OOKOBOI MOBEPXHOCTH
NPSMON MPU3MBbI

https://m.edsoo.ru/a5ed7546

54

[Tnomans OOKOBOI MOBEPXHOCTH U
[IOBEPXHOCTH ITPABUIIBHOMN
MIAPaMHU/IbI, TEOPEMA O IIJIOMIALU
OOKOBOI TOBEPXHOCTH YCEUEHHOMN
MIAPaMHU/IbI

https://m.edso00.1u/a229cb6f

55

KonrtpomnbHas pabora o teme

https://m.edsoo.ru/e84d9cef




"MHororpaHHuku"

56 [TonsiTre 06 00BEME 1 https://m.edsoo.ru/1ba674d8
57 O06bEM TUpamMuIbl 1 https://m.edsoo.ru/e63cb619
58 O06bEM TUpamMuIbl 1 https://m.edsoo.ru/128cc5df
59 O06bEM TUpamMuIbI 1 https://m.edsoo.ru/3e45e¢6dd
60 O06bEM TUpamMuIbI 1 https://m.edso0.ru/39a416b6
61 O06BEM MPU3MBI 1 https://m.edsoo.ru/a3bffb57
62 O06BEM MpU3MBI 1 https://m.edsoo.ru/a6alb56¢
63 O06BEM TIPU3MBI 1 https://m.edso0.ru/6ffc8623
64 Fggigﬁifi?oigf;:i;;KEZTe 1 https://m.edsoo.ru/1a826542
[ToBTOpEeHME, 0600IIIEHNE
65 CHCTEMATHATIA gHafI - 1 https://m.edso0o.ru/63c1f766
[Toctpoenue ceuenuii B
MHOTOrpaHHUKE
[ToBTOpEeHME, 0600IIEHNE
CUCTeMaTH3allMs 3HAaHHH.
66 BEHCICHNE PACCTORHMI: MY 1 https://m.edsoo.ru/d219ddb9
JBYMS TOYKaAMH, OT TOUKH JI0 TIPSAMOii,
OT TOYKH JI0 TJIOCKOCTH, MEKTY
CKPEIMBAIOIIUMHUCS PSIMBIMU
67 Htoroas KoHTpoJbHas paboTra 1 https://m.edsoo.ru/1129561e
IToBTOpenue, 00o0ImEeHNE
CUCTeMaTH3aIlHs 3HAaHHH.
68 Beramcaerie yrios: ey 1 https://m.edsoo.ru/b44e7673

CKPELIMBAIOIUMUCS MPSMBIMHU,
MEXAY IPSIMOM U INIOCKOCTHIO,
JIBYT'PAaHHBIX YTJIOB, YTJIOB MEXIY




IIJIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME
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11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
[
‘:;11 Tema ypoka Bcero Konrpoaeueie | Hpakrireckue i[:;:eﬂlrlﬂ :)Ig:a[:)l;:;eenbﬂme
padoTsbI padoThI pecypest

Cdepa u map: ueHTp, paamyc,

1 JIAAMETP; TIJIOIIAIb IIOBEPXHOCTH 1 https://m.edsoo.ru/e6a58a2c¢
cdepbl
Bsaumnoe pacnonoxenue chepsl u

2 MJIOCKOCTH; KacaTeJIbHas MJIOCKOCTh 1 https://m.edsoo.ru/8a7eb42¢
K cdepe; miomanb cepol

3 M3obpaxcerne cepel, wapa Ha 1 https://m.edsoo.ru/fle6a34a
mwiockoct. CeueHus mapa
Hunuuapudeckas TOBEPXHOCTb,

4 00pasyIOUIHE LWHIHIAPHICCKO] 1 https://m.edsoo.ru/2d2dfe52
MMOBEPXHOCTH, OCh IIMIHHAPUICCKOMN
MMOBEPXHOCTHU
Hunuuap: ocHOBaHUS B OOKOBast

5 HOBEPXHOCTE, 0613a3y10u1a;1u1/1 ocks 1 https://m.edsoo.ru/fcf68351
ILIOIIAah OOKOBOM M MOJIHOM
MMOBEPXHOCTH
N3o006paxenne nunuHapa Ha
IUIOCKOCTH. Pa3BépTka nunuHapa.

6 Ceuenuns muuHApa (TIOCKOCTHIO, 1 https://m.edsoo.ru/666ebad5
napajuieJIbHON Win
MEePIEeHIUKYISIPHON OCH IMIIMHAPA)

7 Konnueckast noBEpXHOCTb, 1 https://m.edsoo.ru/f91757b4




o0pa3yroIne KOHUIeCKOH
IIOBEPXHOCTH, OCh U BEpPILIKHA
KOHHYECKOU ITOBEPXHOCTH

Konyc: ocHOBaHue u BepIMHa,
o0Opa3yroinas U 0Ch; IIOMAIb
OOKOBOI1 ¥ MOJIHON OBEPXHOCTH

https://m.edsoo.ru/fc7babab

YceuéHHbIi KOHYyC: 00pa3yomue u
BBICOTA, OCHOBAaHUA U OoKoBas
IIOBEPXHOCTH

https://m.edsoo.ru/adbfccfd

10

N306paxenune koHyca Ha
IUTOCKOCTH. Pa3BépTka KOHyca.
Ceuenust KoHyca (MJIOCKOCTHIO,
MapajyieIbHOM OCHOBAHMIO, U
IJIOCKOCTBIO, IPOXOSIIEH yepes
BEPIINHY)

https://m.eds00.1ru/26¢49378

11

KomOuHanwms Ten BpamieHus u
MHOTOTPaHHUKOB

https://m.edsoo.ru/9cftd613

12

MHoOrorpaHHuK, OMUCaHHBIA OKOJIO
cdepsr; chepa, BIUCaHHAS B
MHOT'OTPaHHUK WUJIU B TEJIO
BpalleHUs

https://m.edsoo.ru/52fe59¢c6

13

ITonsatue 00 00BéMme. OCHOBHEIE
CBOMCTBa 00OBEMOB TEI

https://m.edsoo.ru/49a2{c48

14

O0BEM uIMHApa, KOHyCca

https://m.edso00.1ru/951324a7

15

O06BéM mapa u miomaas chepbt

https://m.edsoo.ru/3c663del

16

[TomoOHbIE Tena B TPOCTPAHCTBE.
CoOTHOIIEHUS MEX/TY TUIOIASIMU
MOBEPXHOCTEH, 00BEMaAMU

https://m.edsoo.ru/7a7c3{85




HOIO0HBIX Tell

KonrtponsHast pabora mo Temam

17 "Tena spamens” u "OGbeMb1 Ten" https://m.edsoo.ru/17bb757¢

18 Bextop ia mockoctit 1 s https://m.edso0.ru/72669d66
IIPOCTPAHCTBE

19 CrnosxeHue 1 BBIYUTaHHE BEKTOPOB https://m.edsoo.ru/11blccSe

20 YMHOKEHNE BEKTOPA HA YUCIIO https://m.edsoo.ru/ec1f9d28
Pasnoxxenne BexkTopa 1o Tpém

21 HEKOMILJIAHAPHBIM BEKTOPAM. https://m.edsoo.ru/81213f3b
[IpaBuio napannenenunena
Pemenne 3amay, CBI3aHHBIX C

22 MPUMEHEHHUEM TTPaBUJI JIEHCTBUH C https://m.edsoo.ru/ca866867
BEKTOpamMu
KoopanHaTHO-BEKTOPHBINA METOT

23 MPU PELICHUH T€OMETPUYECKUX https://m.edsoo.ru/1de2f88a
3a1au
[IpsimoyromnpHas cucrema

24 WOOPJUIHAT B TIPOCTPANCTBE. https://m.edsoo.ru/75b68£61
Koopaunars! Bekropa. [Ipocreiimue
3a/lauM B KOOpJAWHATAX

25 YTOI MENLY BEKTOpaMH. https://m.edsoo0.ru/d5226d23
CkansipHO€ ITPOU3BEICHUE BEKTOPOB

26 Beramcrerie yrios ety https://m.edsoo.ru/6b228fce
MPSIMBIMU U TIIOCKOCTSIMHU
KonTponbHas paboTa o Teme

27 "BekTopbl 1 KOOPAUHATHI B https://m.edso0o.1u/373492¢3
npocTpaHcTae”

28 [ToBTOpEeHue, 06001IIeHNE U https://m.edsoo.ru/339a84dd




cucremaTru3anus 3HaHui. OCHOBHbBIE
¢burypsl, hakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

[ToBTOpEeHUE, 0600IEeHNE U
29 cucremaTru3anus 3HaHui. OCHOBHBIE
¢urypsl, hakThl, TEOPEMBI Kypca

IIaHUMETPUHU

https://m.edsoo.ru/71d2d412

[ToBTOpeHnue, o6oOIIEHNE U
30 cucTeMaTu3anys 3HaHuHA. 3a1aun

IJTAHUMETPUU U METOJIBI UX
peleHus

https://m.edsoo.ru/1bc556df

[ToBTOpEeHME, 0600IIEHNE U
31 cUcTeMaTu3alys 3HaHui. 3agauu
TJIAHUMETPUU U METOJIBI X

pelieHus

https://m.edsoo.ru/117a7{57

[ToBTOpEeHue, 0600IIEHNE U
1 cucteMaru3anusa 3HaHui. OCHOBHEBIE
¢durypsl, GpakThl, TEOPEMBI Kypca

CTepeOMETpUHr

https://m.edso0.ru/95e¢5e946

33 Htoropas KoHTpoOJIbHAS paboTa

https://m.edsoo.ru/ab66a7dc2

[ToBTOpEeHUE, 0000IIEHNE 1

34
CUCTEMAaTH3als 3HaHUU

https://m.edsoo.ru/ff93611f

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBHOM ITPOI'PAMMBI

10 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE pe3yJIbTAThl 0CBOEHHS] OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOIrPaMMbI Cpe/iHero o01ero 00pa3oBaHus
pe3yabTara
7 I'eomerpus
7.1 OrniepupoBaTh MOHIATHAMU: TOUKA, MPAMAsi, IIIOCKOCTh
75 [IpuMeHsITh aKCHOMBI CTEPEOMETPUHU U CJIEACTBUS U3 HUX MPH PEIICHUU
' reOMEeTPUUECKUX 3ajau
73 OnepupoBaTh TOHATHSMU: TMMAPATUICTBHOCTh W TMEPHEHIUKYISIPHOCTD
' MPSIMBIX U IJIOCKOCTEMN
74 KnaccuduimpoBaTe B3aUMHOE paclojOXKEHHE MPSIMBIX U IJIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh NOHATUSAMHU: IBYTPAHHBINA yIoOJl, TPaHU JBYI'PAHHOIO YIJIA,
7.5 pedpo MBYTpaHHOTO yTJa, JMHEHHBIA YToJl IBYTPAHHOTO YIJIa, TpaayCHas
Mepa ABYTPAaHHOIO yria
y OnepupoBaTh NOHATUSAMU: MHOTOI'PAHHUK, BBIMYKJIBIH M HEBBIMYKJIbIN
' MHOT'OI'PAHHUK, 3JIEMEHTbHl MHOTOI'PAHHHKA, IPABUIIBHBIA MHOTOTPAaHHUK
77 Pacrio3naBaTth OCHOBHBIE BHIbl MHOTOTPAaHHHKOB (IHpaMuja, MpU3Ma,
' IPSIMOYTOJIbHBIN MapaieNenumes, Kyo)
KnaccudpunupoBate  MHOTOTpaHHHMKH, BBIOMpas  OCHOBaHUSA  JUIA
- kIaccu@ukanuy  (BBIIYKJIBIE W HEBBITYKJIblE  MHOTOI'PAHHUKH,
' NpaBUJIbHBIE MHOTOIPAHHHMKHM, MpPSIMbIE W  HAKJIOHHBIE IPU3MBI,
napasuieIeHIe bl )
79 OnepupoBaTh MOHATUSAMU: cekyuias IUIOCKOCTb, CEUEHHUE
' MHOT'OI'PAaHHUKOB
710 OOBACHATL TPHUHLMUIBI  MOCTPOCHHUS  CEYEHWH  MHOTOIPAHHUKOB,
' UCIIOJIB3YSl METOJ CIIEA0B
711 CtpouTh ceyeHussT MHOTOTPAHHUKOB METOJIOM CJE/I0B, BBINOJIHATH

(BBIHOCHBIC) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTY:




BH/I CBEPXY, COOKY, CHU3Y

7.12

Pemate 3ala4i Ha HAXOXACHHUC I'COMCTPUYCCKHUX BCIIMYUH I10 06pa3uaM
W aJiIropurtMamM, MNPUMCHAA HM3BCCTHBLIC AHAJIUTUYCCKUC MCETOAbI IIPpH
PCIICHMU CTAaHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha BbIYMCIICHHC
paCCTOﬂHI/Iﬁ MCXKIY ABYMs TOYKaMH, OT TOYKHU I0 HpﬁMOﬁ, OT TOYKH OO0

IIJIOCKOCTHU, MCKAY CKPCIIUBAOIMUMUCA ITPAMBIMU

7.13

Pemrate 3agaun Ha HaXOXKJIEHHE T€OMETPHUECKUX BEIMUYUH MO 00pas3mam
WY aNrOpUTMaM, IPUMEHSSI W3BECTHBIE AHAJIUTHYECKHE METOABI NPH
pELIEHNN CTAHJAPTHBIX MAaTEMaTHYECKUX 3a/ad Ha BBIYHMCICHUE YIJIOB
MEXKy CKPEIIMBAIOIIUMHUCS IPSAMBIMHU, MEXAY NPSAMON U IUIOCKOCTBIO,

MCKIY INIOCKOCTAMM, ABYI'PAaHHBIX YTI'JIOB

7.14

Boruncnate 00bEMBI W IJIOIIAAM TMOBEPXHOCTEH MHOTI'OI'PAaHHUKOB
(mpu3ma, mupamuaa) ¢ mpuMeHeHneM (HOpMYyIl, BBIYUCIATh COOTHOIIEHUS
MeXay IUIOUIAIIMU MTOBEPXHOCTEH, o0bEMaMu 10100HBIX

MHOT'OI'paHHUKOB

7.15

OnepupoBaTh NOHATHSAMHU: CHUMMETpPHUS B IPOCTPAHCTBE, LIEHTP, OChb H

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (PUTYPbI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh M HMHTEPHPETHUPOBATH HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUrypax, MPeACTaBICHHYIO Ha

yepTrexax U pUCyHKax

7.17

[IpumensaTs reomerpuyeckue (QaxkTbl Ui PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEeoJiaralolliuX HECKOJbKO IIAaroB PElIeHUs, €CIU YCJIOBUS

IPUMEHEHHUS 33JIaHbl B ABHOU opme

7.18

[IpumensTs mpocTeiiline MNporpaMMHBIE CPEICTBA U BJIEKTPOHHO-

KOMMYHHKAIITUOHHBIC CUCTEMBI IIPU PCHICHUN CTCPCOMECTPUICCKHUX 3a4a4

7.19

HpI/IBOI[I/ITL INpHUMEPbI MAaTCMATHUUCCKUX 3aKOHOMepHOCTeI7I B IIPHUPOJIC U

JKHU3HH, paCIIO3HABATh IIPOSBIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpuMeHATh NOTy4YEeHHbIE 3HAaHUS HA IPAKTUKE: aHAJIM3UPOBATh PEalIbHbIE
CUTyallud M HPUMEHSTh HM3y4YCHHbIE IOHATHS B IIpOLIECCE IIOMCKA
peleHus MaTeMaTHYECKH copMyIMpPOBAaHHOMH pooIeMsl,
MOJIEIIMPOBaTh pEaJlbHbIE CUTyallMM Ha S3bIKE T€OMETPUH, MCCIEN0BATh
IIOCTPOEHHBIE MOJIENIM C HMCIOJIb30BAHUEM TI'€OMETPUUYECKUX TOHATHH U
TEopeM, arnrnapara ajare0psl, pelaTh MPakKTUYECKHe 3a7a4M, CBS3aHHbBIE C

HaXOXXJACHUCM I'COMETPUUCCKUX BCIIMUNH




11 KVIACC

Kon IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTeIbHON NPOTrPaMMBbI CpelHero o01ero 00pa3oBaHus
pe3yJibTara
6 I'eomerpus
OnepupoBaTbh NOHATUSIMU: HUIMHIPUYECKAs! IOBEPXHOCTh, 00pa3yolne
61 LWIMHJPUYECKON MOBEPXHOCTH, LMIUHAP, KOHUYECKAs IMOBEPXHOCTb,
' oOpa3yolmue KOHMYECKOH  IOBEPXHOCTH, KOHYC, cdepuyeckas
MTOBEPXHOCTh
6.2 Pacnio3naBate Tena Bpamenus (MUJIMHIP, KOHYC, cepa U map)
6.3 OOBACHATDH CITOCOOBI MOJTyYEHUs TeJl BpallleHus
6.4 KnaccudumupoBars B3auMHOE pacnoyiokeHue chepbl U MII0CKOCTH
OnepupoBaTh MOHATHSIMH: I[IAPOBOM CEIrMEHT, OCHOBAaHUE CETMEHTA,
6.5 BBICOTA CETMEHTA, IIAPOBOW CJIOM, OCHOBAaHWE IIAPOBOTO CJIOS, BBICOTA
LIaPOBOTO CJI0S, IAPOBOM CEKTOP
6.6 Boruncnate 00bEMBI M IUIOMIAAM TOBEPXHOCTEH TeN BpalleHHs,
' FEOMETPUYECKUX Tell C MPUMEHEHHEM QOopMyJT
OnepupoBaTh MOHATUSMH: MHOTOTPaHHHUK, BIIMCAaHHBIM B cdepy u
6.7 OTIMCaHHBIN 0KOJIO cephl, chepa, BHCaHHAST B MHOTOT'PAHHHUK WJTH TEJIO
BpallleHUs
6.8 BblucnaTh  COOTHOIICHHS MEXKIy IUIOMAASMH [OBEPXHOCTEH H
' 00bEMaMU ITOJOOHBIX TENT
6.9 N306paxaTts u3yyaembie (GUTYpbl OT PyKd U C IPUMEHEHUEM IPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BoinonHATh (BBIHOCHBIE) IIJIOCKHE YEPTEKU U3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (GUTYp: BUI CBEpXy, COOKY, CHH3Y; CTPOUTH CEUYEHHS Tell
BpallleHUs
W3BnekaTb, MHTEPNPETUPOBAaTH M MpPeoOpa3oBbIBaTh HH(OPMAIUIO O
6.11 IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTypax, MpeiCTaBIEHHYI0 Ha
yeprexax U pUCyHKax
[TpumensTh reomerpuueckue (HakThl A PELICHUsS CTEPEOMETPHUECKUX
6.12 3a/1a4, NPEIOJAaraloliuX HECKOJIBKO IaroB PEUICHHS, €CIH YCJIOBHS
MIpUMEHEHUs 3aJIaHbl B SIBHOM (opme
6.13 OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE




6.14

BrmonaaTs Z[CﬁCTBHSI CJIOKCHHA BCKTOPOB, BBIYMTAHHA BCKTOPOB U
YMHOKCHHS BCKTOpa Ha 4YHCIIO, 06TJSICH51TB, KakKUMH CBOMCTBAMH OHHU

001amaoT

6.15

[IpumeHsaTh npaBUiIO NapajuleIenuneia Ipyu CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: JEKApPTOBbI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yrojl MEXIy BEKTOpPaMM, CKAIPHOE IIPOU3BEICHUE BEKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxomuth cymMMy BEKTOpPOB U NpPOWU3BEACHHE BEKTOpa Ha YMCIO, yroi
MEXIy BEKTOpaMHU, CKaJISIpPHOE MMPOU3BEACHUE, PACKIIaAbIBaTh BEKTOP IO

JABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3aI[aBaTI> IIJIOCKOCTb YPABHCHUEM B I[GKapTOBOfI CUCTCME KOOpAHAT

6.19

Pemrate mpocreiine reoMeTpHyYecKHe 3aJadyd  Ha [PUMEHEHHUE

BCKTOPHO-KOOPJAUHATHOT'O METOAA

6.20

Pemats 3aa4d Ha A0Ka3aTCJIbCTBO MaTEMAaTHYCCKUX OTHOIIECHUN U
HaXO0XJICHUC ITCOMCTPUYCCKHUX BCIIUYUH I10 06pasuaM WA aJIrOpuT™Mam,
IIPpUMCHSA HU3BECTHLIC METO/bI npu PEUICHUHA CTaHJapTHBIX

MaT€MaTH4YCCKUX 3aJ1a4

6.21

[IpumensTh mnpocTeliue MNporpaMMHBIE CPEICTBA U 3JIEKTPOHHO-

KOMMYHHUKAIIMOHHBIC CUCTEMBI TP PEHICHUU CTCPEOMECTPHUICCKUX 3a1a4

6.22

[IpuBoUTE MpUMEpPHl MaTEMaTHUYECKHUX 3aKOHOMEpPHOCTEW B MPHUPOJIE U

KU3HH, paCIlO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPUHN B HCKYCCTBE

6.23

[IpumeHsTh TONy4YEeHHBIE 3HAHUS Ha MPAKTUKE: AaHAJIU3UPOBATH
peayibHbIE CUTYyallMM W MPUMEHSTh H3y4YeHHbIE TOHATHUSA B IpoIecce
MOMCKAa pELICHUsT MaTeMaTH4YeCKH CQPOPMYIUPOBAHHON MPOOIEMBI,
MOJICIUPOBATh pealibHbIE CUTYallMU Ha SI3bIKE I€OMETPUU, HCCIIEI0BATh
MOCTPOCHHBIE MOJIENIM C HCHOJIB30BAHUEM T€OMETPUYECKHX MOHSITHHA U
TeopeM, armapara anreOpbl, pemarh NpakTUYeCKHe 3a7auu, CBSI3aHHBIE C

HaX0XXIACHUEM I'COMCTPHUUCCKUX BCIINYNH




IPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACpPKaHUsA

I'eomerpus

7.1

OcHOBHbIE TIOHATUS CTEpeoMeTpuu. Touka, HpsMasi, IMIOCKOCTb, MPOCTPAHCTBO.
[lonsiTne 00  aKCMOMAaTHUYECKOM  IOCTPOEHHUH  CTEPEOMETPHUH:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

7.2

B3aumHoe  pacrnonokeHue TOpSAMBIX B IPOCTPAHCTBE:  IEpeceKaroluecs,
MapajuiebHbIE W CKpEIIMBArOIIUecss mpsMble. [lapamiensHOCT TPSAMBIX |
IJIOCKOCTEH B MPOCTPAHCTBE: TapajielbHBIE TPSAMBIE B  MPOCTPAHCTBE,
MApAIIETBHOCTh TPEX MPSAMBIX, MapPaLUICIbHOCTh NPSMOW M TUIOCKOCTH. YTIBI C
COHaITpaBJICHHBIMHU CTOpOHaMH, yYrojad McCxay MnOpsAMbBIMU B IIPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapajuiesibHbIe MIOCKOCTH, CBOMCTBA MapalIeIbHbBIX
mmockocteit. [IpocTeitmme mpocTpaHCTBEHHBIE (PUTYpPBI Ha IUIOCKOCTH: TETPasdp,

KyO, mapaJijiesienurnes, NoCTpOeHne CeUeHun

7.3

[lepnieHIUKyISIpHOCTh MPSAMONM M IUIOCKOCTH: TEPHEHAUKYJISPHBIE MpsSIMblE B
IPOCTPAHCTBE, MPSAMbIE MapajliebHbIE U MEPIEHANKYIISIPHbIE K TUIOCKOCTH, TPU3HAK
NEPIEHIUKYJIIPHOCTH MPSIMON U TUIOCKOCTH, TEOpEMa O IPSIMOM MepreHANKYIISIPHON
IUIOCKOCTH. YTIJIbI B TPOCTPAHCTBE: Yroll MEXKIy TMPsSIMOH U IIOCKOCTBIO,
JIBYTPaHHBIA yroJl, JMHEWHBIA Yroys JByrpaHHoro yria. llepneHaukynsp u
HAKJIOHHBIE: PAacCTOSHME OT TOYKH [0 IUIOCKOCTHU, PACCTOSHUE OT MPSIMOM 0
IUIOCKOCTH, MPOEKIHS (QUTyphl Ha MIOCKOCTh. [lepneHIuKyIsIpHOCTh MIIOCKOCTEH:
OpU3HaK  MEPHeHAUKYSIPHOCTH  JABYX  Iulockocteil. Teopema o  Tpéx

MEPNCHAUKYJIApaxX

7.4

ITonstue MHOI'OrpaHHHUKa, OCHOBHBIC 3JICMCHTBI MHOI'OI'PAHHHKA, BBIIIYKJIBIC U
HCBBIITYKJIBIE MHOTI'OI'PAHHUKH, p%BépTKa MHOT'Or'paHHUKaA. HpI/BMaZ n-yroJjibHas
Inpu3sMa, IrpaHd M1 OCHOBAHUA TIPU3MBI, IIpAMad WU HAKIIOHHAsA HPU3MBEI, OokoBas u
IMOJIHAs MOBCPXHOCTDb IIPU3MBI. Hapannenennnez[, Hp}IMOYFOJ'IBHHﬁ apaJiIeJICIIrIICq
1 €Tr0 CBOMCTBA. HI/IpaMI/II[aI n-yroJjibHagd nmupamMuzia, rpadii 1 OCHOBAHUC MMHUPaAMUBI,
OOKOBas W IOJIHAS MMOBCPXHOCTH MUPpAMUBI, IpAaBUJIbHAA U yceqéHHaH nupamuaa.

ONEeMEHTHI INpu3Mbl W THUPaAMUBI. HpaBHHBHBIe MHOT'OI'paHHUKH: ITOHATHUC




IIPaBUJIBHOIO MHOIOTPAaHHUKA, IPAaBWIbHAs IpU3Ma M IPAaBWIbHAs NHUPAMUIA,
MpaBUJIbHASI TPEYTOJIbHASA MUPaMUa M IPaBUIbHBINA TeTpadap, KyO. [IpencraBienue
O IPaBWIbHBIX MHOIOTPaHHUKAX: OKTadJp, AoAeKa’ap M ukocadapyrue CedeHus

IMPU3MBbI 1 TUPaMHIbL

7.5

CI/IMMeTpI/Iﬂ B IMPOCTPAHCTBEC: CHUMMCTPUA OTHOCUTCIIbBHO TOYKH, HpﬂMOﬁ,
INIOCKOCTH. DJIEMCHTEI CUMMCTpPUU B IMpaMHUAAX, HapaJUICICIIUIICAaX, IMIPaBHUJIbHBIX

MHOTI'OIrpaHHHUKax

7.6

Borunicnenue »1eMEHTOB MHOTOTpaHHUKOB: p&Opa, AuaroHanu, yriel. Ilnomane
OOKOBOIl TOBEPXHOCTH M TMOJHOH MOBEPXHOCTH IMPSAMOW MPHU3MBI, IUIOIIAIb
OCHOBaHUM, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsiMON mpu3Mmbl. [lnomans 60koBOM
IIOBEPXHOCTH M IIOBEPXHOCTH MPABUIBHOM NHMPAMHUABI, TEOpEMa O IUIOLIAJH

yceuénHoil nupamuabl. [lonstue 06 00béme. OObEM TUPAMUBI, TPU3MBI

7.7

[TonoGubIe Tena B mpocTpancTBe. COOTHOMICHUS MEXKAY TUIOMIAISIMHA TIOBEPXHOCTEH,

00BéMaMU TIOJIOOHBIX TEI

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

6

I'eomerpus

6.1

Hunuaapudeckas MOBEPXHOCTh, 00pa3yIonIue HUINHAPUIECKON MOBEPXHOCTH, OCh
WIMHIIpUYEcKoil moBepxHocTH. Lumuuap: ocHoBaHus U OOKOBasi MOBEPXHOCTH,

oOpasytomas 1 och, IIOaAb OOKOBOW U MOJTHON TOBEPXHOCTH

6.2

Konnueckasi moBepXHOCTh, 00pa3yronne KOHNYECKOH MOBEPXHOCTH, OCh M BEPIIIUHA
KOHUYECKOH TOBepXHOCTH. KOHyC: OCHOBaHME W BepIIMHa, OOpa3yromias M OCh,
IIOMIalb OOKOBOM M TIOJHOM TMOBEPXHOCTH. YCEUEHHBIN KOHYyC: oOpasyloiue u

BbICOTA, OCHOBAHUA U OokoBas IIOBCPXHOCTDH

6.3

Cdepa u map: uentp, paauyc, IuameTp, IIomaiab NoBepxHocTu cdeprl. Bzanmuoe

pacIIoJIOKCHUC C(bepLI H IINIOCKOCTH, KaCaTClIbHas IINIOCKOCTHb K C(1)epe, iomanab

chepsl

6.4

I/I306pa)KeHI/Ie TCJI BpallICHUA HA TIJIOCKOCTH. PaSBépTKa NUIMHAPA U KOHYCa

6.5

KOM6I/IH3HI/II/I TCJI BpallCHUA W MHOI'OI'PaHHUKOB. MHOFOFpaHHI/IK, OIMMCAHHBIN

OKOJIO C(I)epLI, C(pepa, BIIMCAHHAs B MHOT'OI'PAHHUK, WUJIA TCJIO BPAIICHUA

6.6

[Tonstne 06 o6béme. OcHOBHBIE CBOiicTBa 00BbEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapayiesienunesa u ciaeactsus u3 He€. OO0bEM IMIMHIpA,

KoHyca. O0bEM I1apa U MIomaab chepsl




[Tomobuple Tema B mpoctpaHcTBe. COOTHOIIGHUS  MEKIY  IUIOIIAISIMU

67 MOBEPXHOCTEH, 00bEMaMH OJOOHBIX TEJ
6.8 Ceuenus umiauHapa (MapauieNbHO M MEPIEHAUKYJISIPHO OCH), CEUCHUsS KOHYycCa
' (mapanienbHOE OCHOBAHUIO U IPOXOSILEe Yepe3 BEPIINHY), CEUEHHUs 11apa
Bextop Ha miockoctu U B mnpoctpaHcTBe. ClOKEHME M BbIUMTAHUE BEKTOPOB.
6.9 YMHOXeHHEe BeKkTopa Ha uucio. PasnoxeHue BekTopa 1Mo TpEM HEKOMIUIAHAPHBIM
' BekTopaMm. IIpaBuno mapamnenenunena. Pemenue  3amay,  CBSI3aHHBIX  C
IIPUMEHEHUEM IIPABUJl JCUCTBUI C BEKTOpaMU
[IpssmoyronpHas cucreMa KOoOpAMHAT B mpocTpaHcTBe. KoopauHatsl BekTopa.
6.10 [Ipocreiimne 3amaun B KoOpAMHATax. YTrod Mexay Bekropamu. CkansipHoe

IMPOU3BCACHUC BCKTOPOB. Brraucnenne YIJI0B MEXKAY HNPAMBIMU W IJIOCKOCTSAMM.

KoopanHaTHO-BEKTOPHBIN METOJ IPU PELIEHUHA FEOMETPUYECKUX 3a/1a4




MPOBEPSIEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOIi 00pa30BaTe/ILHON MPOrpaMMbl Cpe/IHEero o01Iero
o0pa3zoBaHus

Brnagenne merogamMu JI0Ka3aTeNbCTB, aITOPUTMaMU PEIICHHS 3ajad;
yMeHHe (OpMyIMpOBaTH U ONEPUPOBATH IOHATHSMU: OIpE/EIeHHE,
aKcHoMa, TeopeMa, CIIEJCTBUE, CBOWCTBO, NpPHU3HAK, JOKA3aTEIbCTBO,
PaBHOCHJIbHBIE (OPMYIUPOBKH; IPUMEHSATh UX; YMEHUE (HOPMYIHPOBAThH
oOpaTHOE U TPOTHUBOIOJIOKHOE YTBEP)KIEHHE, MPUBOAUTH MPUMEPHI U
KOHTpHIPUMEPLI, HCIIOJIB30BATh MCTOM MaTeMaTUYECKOU UHIAYKIIUU;
IIpOBOAUTH A0Ka3aTCJIbHBIC PACCYXKICHHUA Inpyu  peCUICHUUN 3aaa4,
OLCHUBATH JIOTUYCCKYIO MMPaBHUJIBHOCTDH paCCY)K}IeHHfI; YMCHHC
OICpHUPOBATH IMOHATHUAMU: MHOXECTBO, IMOAMHOKCCTBO, OICpAllMU HAI
MHO)KECTBAMH; yMEHHE HCIIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar Ui OIMCaHUs PEATbHBIX POIIECCOB U SIBICHUHA W MTPH PEIICHUH
3ama4, B TOM 4YHCIIE W3 JPYrHX YYeOHBIX MPEIMETOB; YyMEHHE
OTICpUPOBAThH MOHATUSIMH: Tpad, CBA3HBIN rpad, AepeBo, MHUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3aJ1aBaTh M OIHUCHIBaTh TIpadbl Pa3IMYHBIMH

CHOCO6aMI/I; HCIIOJIB30BATh Fpa(bbl IIpyu pCIICHUH 3a1a4

VYmenune OIICpHUPOBATH IMOHATUAMU: HATypaJdbHOC 4YHCJIO, LEJIOC YHCIIO,
CTCIICHb C LCJIBIM ITOKAa3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHDb
C panrOHaJIbHBIM IIOKa3aTciieM, CTCIICHb C I[GP'ICTBI/ITeHBHBIM
IIOKa3aTcJIEM, norapn(bM quciJia, CHUHYC, KOCHHYC N  TaHI'CHC
IIPOU3BOJIBHOI'O YHCJIA, OCTATOK IIO MOAYJINO, PALUOHAJIBHOC 4YHCIIO,
HPppalMOHAJIbHOC YHucCiJio, MHOXCCTBa HAaTypaJIbHbIX, OCIbIX,
palliOHaJIbHBIX, JNEUCTBUTEIIBHBIX YHCCII, YMCHHC HCIIOJIb30BAaTh
IMPU3HAKU OCIUMOCTH, HaMEHBIINH O6II.[HI>'I JACIUTC]Ib U HAUMCHBIICC
061_]_[66 KpaTHOEC, aJIrTOPUTM EBknuna IIpu pCHICHUU 3aJia4; 3HAKOMCTBO C
pa3InIYHbIMHU MMO3MIIMOHHBIMHA CUCTEMaMU CUHCJICHHA, YMCHHC
BBINIOJIHATh BBIYMCJIICHHE 3HAUCHUU M npeoGpa3OBaHH51 BLIpa)KCHI/Iﬁ Cco
CTCIICHAMU H J'IOl“apI/I(I)MaMI/I, Hp606p8.30BaHI/I$I I[pO6HO-paI_II/IOHaJ'IBHBIX

BLIpa)KeHHfI; YMCHHUC OICPUPOBATH IMMOHATHUAMH: ITOCIICAOBATCIBHOCTD,




apupmeTHyecKas nporpeccus, reoMeTpuyecKas nporpeccus,
OECKOHEYHO  yObIBalOIIas TeOMETpUYEcKass MPOrpeccus; YMEHHE
3a/1aBaTh M0CJIEI0BATEIBbHOCTH, B TOM YHCJIE C IOMOIIbI PEKYPPEHTHBIX
dbopMyn; yMEHHE OINEpPHpPOBATH TOHATHSIMHU: KOMIUIEKCHOE YHCIIO,
COMPSKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJIb U apryMEHT KOMIUIEKCHOI'O
gyrcna, (opmMa 3amMCH  KOMIUIEKCHBIX 4Ymcen  (TeoMeTpuyeckas,
TPUrOHOMETpUUECKass M  ainreOpavyeckas); yMeTb  IPOU3BOAMTH
apupMeTHIeCKre IEUCTBUS C KOMIUICKCHBIMH YHCIAMH, IPHBOAUTH
MpUMEpPbl  KCIIOJIb30BAHHUS  KOMIUIEKCHBIX  YHCEN;  OIEepUpPOBATH
MOHATHSAMM:  MaTpuma 2x2 u  3X3, omnpenenurenb MaTpUIBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHue omnepupoBaTh MOHATUSMU: PAlMOHAJIBHBIE, HWPPALMOHAIBHBIE,
MoKa3areibHble, CTENEeHHbIE, JIoTapu(pMUUYECKHe, TPUTOHOMETPUUECKHE
YpaBHEHHUS U HEPABEHCTBA, HUX CHUCTEMBI; yMEHHE OIEpUPOBATH
MOHATHSMH: TOKJECTBO, TOXKJECTBEHHOE NpeolOpa3oBaHHe, ypaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YypaBHEHHMH M HEPaBEHCTB, PaBHOCHJIBHOCTH
YpaBHEHUH, HEpPaBEeHCTB M CHUCTEM; YyMEHHE pellaTh YpaBHEHMUS,
HEpPaBEHCTBA U CHCTEMbl C TOMOIIBIO PA3IUYHBIX MPUEMOB; pellaTh
YpaBHEHHUs, HEPAaBEHCTBA U CHCTEMbl C MApaMeTpPOM; MPUMEHSThH
YpaBHEHHUS, HEPABEHCTBA, UX CUCTEMbI Ul PEUICHHs] MaTeMaTUYECKUX

3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTel HayKu U pealibHOM KHU3HU

YMmenue onepupoBaTh MNOHATUSIMH: (YHKUIUSA, YETHOCTh (YHKIIHH,
HePUOANYHOCTD (YHKIUH, OrPAHUYEHHOCTh (PYHKIHH, MOHOTOHHOCTh
GbyHKIMY, SKCTpeMyM (QyHKUIWU, HanOoJblllee U HAaUMEHbIIIee 3HAUCHUS
(yHKIIMU Ha POMEXKYTKE, HEpepbIBHAS (QYHKIUS, aCUMITOTHI Tpaduka
(GyHKIUY, TIepBasi U BTOpasi MPOU3BOAHASA (PYHKIIUU, TEOMETPUUECKUN U
(bu3nueckuif CMBICT TPOU3BOJHOW, TMEPBOOOpa3Hasi, OINpeAeIEHHbIN
UHTETpall; YMEHUE HAXOAUTh ACUMNOTOTHI rpaduka (QYHKIHH, YMEHUE
BBIUUCIISATh MPOU3BOJHBIE CyMMBI, [POU3BENEHUS, YACTHOTO U
KOMIO3UIMH (YHKIMI, HAXOAUTh YpaBHEHHE KacaTelbHOU K rpaduky
GyHKIIUY; yMEHHE HaXOAWUTh TMPOU3BOJHBIE SJIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE HCHOJb30BaTh MPOU3BOIHYIO sl HCCIENOBaHUSA (DYyHKIMH,
HaXOAWTh HAWOONBIINE M HAUMEHbIIWE 3HaueHUs (YHKIUH; CTPOUTH
rpauky MHOTOYJIEHOB C HCIOJb30BaHUEM ammapaTa MaTeMaTHYeCKOTO
aHallM3a; MPUMEHATh TMPOM3BOAHYIO I HAXOXKICHUS HAWIYYIIEro

pelicHrd B IMPUKIAJAHBIX, B TOM YHCJIC COLHAJILHO-DKOHOMHWYCCKUX U




(du3nuecKkux 3a7adax; HaAXOJIUTh TUIOMIAAN U 00BEMBI (DUTY C TTOMOIIBIO
WHTETpana; MPUBOIUTh MPUMEPhl MAaTEMATUYECKOTO MOJCITHPOBAHUS C

oMoIIbI0 T depeHIInATHHBIX YPAaBHCHHMA

YMeHue onepupoBaTh HOHATHSIMHU: Trpaduk QyHKIUH, OOpaTHas
GbyHKIMSA, KOMIO3unusl (YHKUWH, JUHEWHas (yHKOWSA, KBaJpaTHYHAsS
GbyHKIHA, paipoHanbHast byHKIMS, CTETEeHHAas GbyHKIH,
TPUTOHOMETpHUYECKHE  (PYHKIUH, O0OpaTHbIE TPUTOHOMETPUYECKHE
GyHKOMHM, TOKa3aTenpHas W Jorapupmuueckas (yHKIHHA; YMEHHE
CTpOUTHh TpadUKHU H3YUYEHHBIX (PYHKIMH, BBIIOIHATH NpPeoOpa3zoBaHUs
rpadukoB (GyHKIUH, UCTIOIB30BaTh TpauKU 1711 U3YUEHUSI IPOIIECCOB U
3aBUCHUMOCTEH, MPH PEIICHUU 3a7ad U3 JPYruX YYEOHBIX MpPEIMETOB U
3a/1a4 U3 peaslbHOM KU3HU; BbIpaxaTh (pOpMyjIaMy 3aBUCUMOCTH MEXKITY
BEJIMYMHAMM;, HCIIOJIb30BATh CBOMCTBA MU Trpapuku GyHKOUN A
pelleHns ypaBHEHUH, HEPABEHCTB U 33/1a4 C MapaMeTpaMu; u300paxarb
Ha KOOpPJAMHATHOM IUIOCKOCTM MHOXECTBA PpEIIEHWHA ypaBHEHUH,

HEPaBCHCTB U UX CUCTEM

YMeHue pemiaTh TEKCTOBBIE 33/layll Pa3HBIX TUIOB (B TOM 4HCJE Ha
MIPOLIEHTHI, TOJU M YacTH, Ha JIBIKEHHE, paboTy, CTOUMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3a/1a4¥ U3 O00JIACTH YIPABIICHUS JTUUYHBIMU U CEMEHHBIMU
(mHaHCaMM); COCTaBJIATH BBIPAKEHHUS, YpaBHEHUS, HEPABEHCTBA U HX
CUCTEMBbI IO YCJOBHIO 33/J]ayH, HCCIEAOBATh IOJNyYEHHOE pEIICHHE U
OLICHUBATh MPABIONOAOOHOCTh PE3yJIbTaTOB; yMEHHE MOJIEIUPOBAThH
pealibHbIE CUTYallud Ha S3bIKE MaTEMaTHKHU; COCTaBIISITh BBIPAKEHUS,
ypaBHEHHUS, HEPaBEHCTBA U MX CHCTEMbl [0 YCIOBUIO 3aJayH,
UCCIIEJIOBaTh TOCTPOEHHBIE MOJEIM C HCIOJIb30BAaHHWEM aIapara

anreOpbl, UHTEPIPETUPOBATH MOTYUYEHHBIN pe3yIbTaT

YMeHue onepupoBaTth MOHATUAMU: cpeiHee apudmMeTnieckoe, MeuaHa,
HauOoJbllleeé M  HAuWMEHblIEe 3HAYeHUs, pa3Max, JUCIepCHs,
CTaHJAPTHOE OTKJIOHEHHE YHUCIOBOIO Habopa; yMEHHE U3BJEKaTh,
UHTEPHPETHpPOBaTh HMH(OpPMAIMIO, TNPEACTaBIEHHYI0 B TaliMuax, Ha
aMarpaMmmax, rpagukax, OTpa)arolryro CBOMCTBA pealbHbIX MPOLIECCOB U
SIBIICHUI; MPEICTABIATh HH(OPMAIIMIO C TOMOIIBIO TAaONHUIl U THarpaMmm;
UCCIIEIOBATh CTaTUCTUYECKUE JaHHbIE, B TOM YHCIE C IPUMEHEHUEM
rpaduUecKuXx METOJ0B U  JJIEKTPOHHBIX  CPEACTB;  Trpaduyecku
UCCIIeIOBaTh COBMECTHBIE HAOMIOACHUS C TOMOIIBIO JHarpamMm

pacccuBaHua U JIMHEHHOM perpeccuun




YMeHue onepupoBaTh INOHATHSAMHU: CIyYalHBIA ONBIT M CIIy4ailHOE
COOBITHE, BEPOSITHOCTh CIyYailHOrO COOBITHS; YMEHHE BBIYHUCIATH
BEPOSATHOCTh C HCIIOJIB30BAaHUEM TIpaUuecKuX METOJOB; HPUMEHSTH
(GopMyIIBl CIOKEHUST M YMHOXXEHHS BEPOSTHOCTEH, (HopMyiy IMOIHOU
BEpOSATHOCTH, (popmyiry bepHym, komOuHATOpHBIE (QAaKTHl U (HOPMYJIBL;
OLICHUBAaTh BEPOSITHOCTU pEalbHBIX COOBITUH; YMEHHUE OIEpUPOBATh
HNOHATUSAMHU: CIlIydaliHas BEJIMYMHA, paCIpPEIEICHUE BEpPOSTHOCTEM,
MaTE€MaTHYECKOe OXUIAHUE, OUCHEPCHS W CTaHJApPTHOE OTKIOHEHUE
CIly4alHOM BENWYMHBI, (YHKIHMM pacOpelesieHusT U  IJIOTHOCTH
PaBHOMEpPHOT'O, IIOKA3aTEIbHOTO M HOPMAJIBHOIO  PACIPEICIICHMI;
YMEHHE MCIOJb30BaTh CBOWCTBA W3YYEHHBIX pACHpEACIICHUN A
pelleHus 3a/jad; 3HAKOMCTBO C MOHATHUSMHU: 3aKOH OOJBIIMX YHCET,
METO/Ibl BBIOOPOYHBIX MCCIEAOBAaHUN; YMEHHE NPUBOAMTH MHPHUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJIBIIMX YHCENl B NMPUPOJHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHUE OIEpUPOBATh MOHATHIMH: COYETAHUE, IIEPECTAHOBKA,
YUCJIO COYETAaHWM, YHCIIO TEPecTaHOBOK, OmHOM HprOoTOHA; yMeHme
MPUMEHATh KOMOMHATOPHBIE (PaKThl U PACCyKJICHUSI JUIsl peILIeHUs 3a1a4;
OLICHUBATh BEPOATHOCTH peaJbHBIX COOBITHI; COCTaBIIATh

BEPOSITHOCTHYIO MOJIENIb M HHTEPIPETUPOBATH MOMYUYEHHBINA Pe3yIbTaT

YMeHue onepupoBaTh TMOHATUSMHU: TOYKa, NpsMas, IIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JydY, BEJIUYMHA YIJa, IUIOCKUHA  Yrodi,
NBYTPaHHBIA yroyl, TPEXTPAHHBIA YTOJ, CKpEIIMBAIOIIMECS TMPSMBIE,
apajuieIbHOCTh U MEPIEeHIUKYISPHOCTD MPSMBIX U IUIOCKOCTEH, yroi
MEXIy NPSIMBIMH, YroJl MEXKIY HpsIMOW U IUIOCKOCTBIO, YIOJ MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHHE MEXKITY
OPSIMBIMHU, PACCTOSTHUE MEX/IY MIOCKOCTSIMU; YMEHHE HCIOIb30BaTh MPU
pellleHnr 3aja4 M3y4deHHbIEe (DaKThl U TEOPEMbl IJIAHUMETPUU; YMEHHE
OLICHUBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOIIErO MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJIEIH C TOMOIIBI0 T€OMETPUYECKUX TMOHATHH U

BCJIMYHH, p€IIaTb CBA3aAHHbLIC C HUMH IIPAKTUYCCKUC 3a1a4n
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YMeHue onepupoBaTh MOHATHAMM: IUIOMAIb (QUIYPBI, 00bEM (GUTYpHI,
MHOT'OI'paHHMK, MPAaBUIbHBIII MHOTOTPAHHHUK, CEYEHHE MHOIOrPaHHUKA,
KyO, mMmapajuienenumnen, npu3Ma, OUpamuaa, Gurypa M HOBEPXHOCTh
BpallleHHs, LUMIMHJp, KOHYC, Hap, cdepa, IUomaab cdepsl, IIOLalb
MOBEPXHOCTH NHUPAaMHJIbl, TPU3MBI, KOHYcCa, LWIMHApa, 00BEM KyOa,

OpsAMOYTOJIBHOTI'O MapaJuICiienuicia, nmupamMuabl, MIPU3MBI, LNUJIWHIApPA,




KOHYyCa, 11apa, pa3BEPTKa NOBEPXHOCTH, CEUYCHUsI KOHyCa M LIMIMHIpA,
NapajuleJIbHbIE OCH WM OCHOBAHHUIO, CEYEHUE 11apa, IUIOCKOCTD,
Kacatomasicss cepsl, IUIUHIPA, KOHYCAa; yMEHHE CTPOHUTH CEueHHE
MHOTOTpaHHHKA, M300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI U MTOBEPXHOCTH
BpalICHUs, UX CEYECHHUs], B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE TPUMEHSTH CBOMCTBA T€OMETPHUYECKUX (UTYp, CAMOCTOSATEIHEHO
(hopMyIHpPOBATH ONpENeIeHUs] H3y4aeMbIX (UTYp, BBIIBUTATh THIIOTE3BI
O CBOWCTBaxX M MPHU3HAKaX IeOMETPUUECKUX (Uryp, 000CHOBBIBATH WU
ONpoBepraTh HX; YMEHUE MPOBOAUTH KIaCCUPUKALHUIO QUIyp IO
pPa3IMYHbIM IPHU3HAKaM, BBIIOJHATH HEOOXOJUMBIE JIOMOJHUTENbHBIE

MTOCTPOCHUS
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VYMmenne OIICpHUPOBATH IIOHATUAMU: JABUXKCHUC B IIPOCTPAHCTBCE,
MapajuIeNIbHBIN MePeHOC, CHMMETPHsI Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHue MOA00Us, TOMOOHBIE QUTYPBI, YMEHHE
pacrno3HaBaTh paBHblEe M MOJ0OHBIE (UTYpPHI, B TOM 4YHCIE B MPUPOJE,
HUCKYCCTBE, APXUTCKTYPEC, HCIIOJIB30BATh I'COMCTPUUYCCKUC OTHOLICHUA
MpU pelIeHUH 3a/la4; HAaXOJIUTh T€OMETPUYECKHE BEIWYHUHBI (IJIMHA,
yroj, IUIomaab, Oo0BEM) MPH pelIeHWH 3a7ad W3 JPYTuX y4eOHBIX
MPEeIMETOB U U3 pealbHON KU3HU; YMEHUE BBIUUCIIATH T€OMETPUUECKUE
BEJIMYWHBI (JUTMHA, YTOJI, TUIONIaAb, OOBEM, IUIOMIAIb TMOBEPXHOCTH),
WCIOJNIb3Ys HM3yueHHbIe (OPMYJbl U METOIbI, B TOM YHCIE: IUIOIIA/b
MOBEPXHOCTU MUPAMUbI, TPU3MBI, KOHYCa, HWIUHAPA, TUIOWAAb CEphL;
00BbEM Ky0Oa, IPSAMOYTOJIBHOTO Mapajuleienunesa, MUpaMuibl, MPU3MBL,
WIMHApA, KOHyca, IIapa; YMEHHE HAaxOJUTh OTHOLIECHHE O0OBEMOB

oI00HBIX puUryp
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YMeHue OIICPpHUPOBATH MMOHATHAMU: MIPAMOYT'OJIbHAA CUCTEMA KOOPANHAT,
BCKTOpP, KOOpPAWHATBI TOYKH, KOOPAUWHATBI BEKTOpA, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpAa Ha YHUCIIO, PA3JI0OKCHHUEC BCKTOpa II0 633Hcy,
CKaJILIpHOC TIIPOU3BCACHUC, BCKTOPHOC IIPOU3BEACHUC, YI'OJI MCKIAY
BCKTOpaMH; YMCHHEC HCIIOJb30BATH BeKTOpHBIP’I 151 KOOpI[I/IHaTHI:Jﬁ MCTOJ
L pCHICHUSA TCEOMCTPUYUCCKHUX 3aJad MW 3ada4d JpYyrux y‘le6HLIX

mpeaAMETOB
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YMmenue BLI6I/IpaTB MOAXOOAIIMKA METOH  JJIA pelieHud 3adaydu;
INIOHUMAHHUEC 3HAYUMOCTH MATCMATUKHU B MU3YYCHHUU IPUPOAHBIX U
O6IJ.ICCTB€HHLIX nmponeccoB HBHCHHﬁ; YMCHHUEC  pPaCIiO3HABAThb

NIpOABJICHUC 3aKOHOB MAaTCMATUKHU B HUCKYCCTBC, YMCHHC IIPHUBOJUTH




IIpUMEpPBl  MAaTEMATHYECKUX OTKPBITMA POCCHMCKOM M  MHPOBOM

MAaTeMaTU4eCKOU HAYyKU




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbBIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMblﬁ JIEMEHT COACPKaHusA

Kon
1 Yucna v BBIYKCICHUS
1.1 Harypanbnbie u niesnbie uyncna. [Ipu3Haky JeIMMOCTH HETbIX YUCE
- Panmonaneupie  uyuciaa. OOBIKHOBEHHBIE W JIECATUYHBIE JPOOHM, TMPOIICHTHI,
' OECKOHEYHBIE TTEPUOUUECKHE IPoOH
13 ApudmeTnueckuil KOpeHb HaTypajibHOW cTemneHu. JleicTBus ¢ apudmeTnyecKkumMu
' KOPHSIMH HAaTYpaJIbHOU CTETIeHU
" Crenens ¢ nensiM nokasarenem. CTeneHb ¢ pallMOHAIBHBIM MoOKa3areneM. CBolicTBa
' CTETIEHU
Ls CuHyC, KOCMHYC W TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApPKTAaHTEHC YHCIIOBOTO apTyMEHTa
1.6 Jlorapudwm uncna. JlecaTuunbie U HATypaJIbHBIC JOTapUPMBbI
JlefictButenbHple 4uciaa. ApudMeTHYecKHe OIepalud ¢ JIeHCTBUTEILHBIMU
1.7 yrcnamu. [IpubnuxéHHble BBIYUCIICHNUS, PAaBUIa OKPYTJICHUS, IPUKUIKA U OIICHKA
pe3ynbTara BEIUMCICHUN
1.8 [IpeobpazoBanue BhIpaKEHUN
1.9 KommiekcHble uncna
2 YpaBHEHUS U1 HEPABEHCTBA
2.1 enbie 1 npoOHO-palIMOHATILHBIE YPAaBHEHHS
2.2 HppanmonanbHble ypaBHEHUS
2.3 TpuronomeTpuyeckue ypaBHEHH
2.4 [TokazarenbHble U TorapupMudIecKie ypaBHEHHUS
2.5 Lenble u 1poOHO-palOHATbHBIE HEPABEHCTBA
2.6 HppanunoHaibHbIe HEPAaBEHCTBA
2.7 [TokazarenbHbIe U TorapupMUIecKre HepaBEHCTBA
2.8 TpuroHomeTpuueckre HepaBeHCTBA
2.9 Cucrembl U COBOKYITHOCTH YPAaBHEHHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpamMmu
2.11 Martpuna cucTeMsl TMHEWHBIX ypaBHEHUH. OnpeaenuTenb MaTpULIbL




3 @OyHKIUHU U TpadUKH
11 Oynkuus, cnocoOsl 3amanust ¢ynknuu. I'paduk ¢Gynkumu. B3anmuo oOpaTHBIE
' ¢yukuuun. Yérneie n Heuétneie QyHkuuu. [leprnogunueckue QyHKIIHA
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHWi QyHkuuu. Hymm ¢yHKImm.
12 [IpoMeXyTKM  3HAKOMOCTOSHCTBA.  [IpOMEKYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl ¥ MUHUMYMbl QyHKIUU. HauOonbliee M HauMeHblee 3HAYEHUE
(YHKINU Ha TPOMEXKYTKE
13 Crenennas (yHKUOUS C HaTypaJbHBIM M LeJbIM Moka3zareneMm. EE cBoiictBa u
' rpaduk. CoiicTBa U rpauk KOpHS n-0i1 cTeneHu
3.4 Tpuronomerpuueckue GyHKIIMH, UX CBOWCTBA U IPaPUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKINHU, UX CBOMCTBA U Irpaduku
3.6 Touku paspbiBa. Acumnrorsl TpadukoB ¢yHkiuil. CpoiictBa  (QyHKUUH,
' HEMPEpHIBHBIX Ha OTPE3Ke
3.7 IlocneaoBaTenLHOCTH, CIIOCOOBI 3aJaHUS HOCJIEA0BATEILHOCTEN
3.8 Apudmernueckas u reoMmerpuueckas rnporpeccuu. opmysa cI0KHBIX TPOIEHTOB
4 Havana maTemaTnueckoro aHaimsa
4.1 [TpousBomnas pyukiuu. [IponsBoaHbIe 3TIeMEHTApHBIX (PYHKITUH
[IpuMeHeHre TNPOM3BOJHOW K WCCICIOBAaHWIO (PYHKIIMH HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HanOosbIIero U HaMMEHbIIEro 3HaYeHHUs (YHKLUUU Ha
OTpe3Ke
43 [TepBooOpasnas. MuTerpan
5 MHoOXecTBa 1 JIOTMKa
5.1 MHoecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHocTh
6.3 KombunaTtopuka
7 I'eomerpus
7.1 durypsl Ha INIOCKOCTH
7.2 [Ipsimble 1 TIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena u NOBEpXHOCTH BpALLICHUS




7.5

KoopauHats!l 1 BEKTOpPEI




YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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