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HOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yueOHOro kypca «l'eomerpus» 0a30BOro ypoBHS st
oOyuvaromuxcs 10 —11 «kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeAHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TPEIBABIACMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPATULMUA POCCUUCKOr0 0Opa3oBaHUS.
Peanmuzarmust mporpaMmbl o0ecrieunBaeT OBJIAJICHUE KIIFOUEBBIMH KOMITETEHIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHMUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATEIHHOTO pPa3BUTHS
JUYHOCTH 00YJarOIINXCS,

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeaHero oOIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOYUYEHHUsS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcsi, (GOpMHpPOBaHUS (DYHKIIMOHATHLHON MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. PazBuTHe y oOydarouumxcs
NPAaBWIbHBIX MPEICTABIEHUNH O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUYECKHUX
a0CTpaKIMii, COOTHOIIEHUH PEaTbHOTO M UACAIBHOIO, XapakTepe OTpaKeHUs
MaTEMaTUYECKOM HAyKOW SABJIEHUH W TPOLECCOB PEAIbHOIO0 MHpA, MECTe
r€OMETPUU B CUCTEME HAyK M POJIM MAaTEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
ydaliuxcsi, a TakKKe KayeCTB MBIIUICHUS, HEOOXOMUMBIX Jis aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBiIsieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, Tak Kak OOECIEUYMBAECT BO3MOXXHOCTh H3YUCHHsI KakK
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAIPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE TPH HU3YYCHHH OO0YYaroIIMMUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pEIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIABUTATh M ONPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA TMPHU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (DU3UKH.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00IacTSIX AEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTO OBITHS, (opMma
OTPaXCHUS OKPYKAIOMIET0 MHpPA, YCIOBUE YCIENTHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAUHSECT pa3Hble BHUABI Y4eOHOW U TPYAOBOM JESATEIBHOCTH,



ABJIAETCS. OJAHUM W3 NPOPECCHOHAIBHO BAXXKHBIX KAadyeCTB, MO3TOMY aKTyajbHa
3ajadya (opMUpOBaHUA y OOYYAIOMIMXCS MNPOCTPAHCTBEHHOTO MBIIIJICHUS KAk
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIpPaBICHUSIM.

Lens ocBoenus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yuyeHus: — oOmeoOpa3oBaTeabHOe U OOLIEKYJIbTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  0OOecrieueHHe  BO3MOXHOCTH  NPUOOpPETEHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW  JACUCTBUM,
cnenuUYHBIX T€OMETPHUH, BOBMOXHOCTH YCIEIIHOI'0 MPOJIOJKEHNs 00pa30BaHUs
[0 CTIENUATLHOCTSM, HE CBA3aHHBIM C MPUKIIAHBIM HUCIOJIb30BaHUEM T'€OMETPHUH.

[Iporpamma no reoMeTpur Ha 0a30BOM ypOBHE TNpe/lHa3Ha4Y€Ha IS
00y4JaromuXxcs CPEeIHEN IIKOJIbI, HE MUCIBITHIBABIIUX 3HAUYUTEIIBHBIX 3aTPYTHECHUM
Ha ypOBHE OCHOBHOI0 oOuiero oopazoBanus. Takum oOpa3om, oOydaromniyecs: Ha
0a30BOM YPOBHE JOJKHBI OCBOMTBH OOIIME MaTeMaTHYECKHUE YMEHHUS, CBA3aHHBIC
co crneuu@uKoil TeoMeTpuH M HEeOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3y4YUTh I'€OMETpHUIO Oosee
riyOOKO, €clii B JajbHEHIIeM BO3HMKHET HEOOXOJUMOCTh B T€OMETPHUYECKUX
3HAHUSX B MPOPECCUOHATBHON JEATETHHOCTH.

JlocTkeHue 1enu OCBOEHUS TMPOrpaMMbl OOECIIEUUBAETCS PEIICHUEM
COOTBETCTBYIOIIUMX 3aAad. [IpHOpUTETHBHIMH 3aJjayaMH  OCBOEHHS  Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUU KaK YacCTH MHPOBOM

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

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX M TeJlaX BpPAILCHUS
KaK O BOXXHEHMIIMX MAaTEMaTUYECKUX MOJEISAX, O3BOJISIIOIINX ONKCHIBATDH
¥ U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MHUPA;

e (opmupoBaHue yMeHHUs pacro3HaBaTh Ha 4YepTEkKaX, MOJENAX H B
peaTbHOM MHUPE MHOTOTPAaHHUKH U TeJla BPaICHUS;

e OBJAJICHHE METOJAMH PEIICHUS 3a/lad Ha MOCTPOCHHUS Ha M300paKEHHSIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmMupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUSAMH O
MHOTOTPaHHUKAX W TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAQJCHWE  QITOPUTMAMH  PEIICHWs  OCHOBHBIX  THUIIOB  3aJad;
dbopMupoBaHUME yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHbBIC
paccyKIeHusT B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
IPAKTHYECKUM COJICPKAHUEM;

e pa3BHUTHE WHTEJUICKTYaJbHBIX | TBOPYECKHUX CIIOCOOHOCTEM
oOydJarommxcs, TO3HABATEIPHOW  aKTUBHOCTH, HCCIEAOBATEIHCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS



e (QopmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pENEBaHTHOU
FEOMETPUM: YMEHHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHSATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHbIX KU3HEHHBIX
CUTyallusiX W TMPU U3YYECHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpMYyIUpOBaTH HMX Ha S3BIKE
TEOMETPUH U CO37aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN amnmapaT Uil pelieHUs MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIC PE3YIbTATHI.

OTAMYUTENHEHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCS BKJIIFOYEHUE B KYypC
CTEpEOMETPUM B Hauajie €ro u3y4YeHHs 3aJay, peliaeMblXx Ha YpOBHE
WHTYUTUBHOTO TIO3HAHUS, U OTMPEIEeIEHHBIM 00pa30M OpraHu3oBaHHas paboTa Hall
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenune oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUSI UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEAMETHO-
MPAKTUYECKON JAesATEeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yUaluxcss B Kypce€ CTEPEOMETPUU IMPOBOAMUTCS 3a CUET pEIICHUs 3ajJad Ha
CO37aHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3a7a4 Ha  ONEpUPOBAHHE
POCTpaHCTBEHHBIMU oOpa3zamu. Co3nanue oOpaza MPOBOAMTCS C OMOPOW Ha
HATJSAIHOCTh, a OINEpUpoBaHHE oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COAEP KaHUSI.

OcHoBHBIE coaepkaTenbHble JTUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAWHATHEI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensieTcs HE TOJbKO 10 COAEPXKAaTeNbHBIM JIMHUSM, HO W IO TOJaM
0o0y4eHHUs Ha YPOBHE CPEIHEr0 O0IIero 00pa3oBaHuUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenenEHHBIM IO ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TaKuM oOpa3oM, dYTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATUSMHU U HABBIKAMH OCYHIECTBIISNIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOJI0/IEHNEM TIPUHIIUIIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKJIIOYAIKCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYalONIUXCs, PACHIUPSs U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenue reomerpun orBoautcsa 2 yaca B Heaemo B 10 knacce u 1 yac B
Henento B 11 kiacce, Bcero 3a Ba rojia 00ydyenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, npsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMATHYECKOM TIOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajuleibHble W CKpeluuBaroluecss InpsMmble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: NApaJUICIbHbIE IPsMblE B  IIPOCTPAHCTBE;
NIapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U INIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuieNibHbIX  miockocTed. [lpocreiiiue mnpocTpaHCTBeHHbIE (UTypbl Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayieenurne; MoCTpPOeHUEe CeYSHHIA.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
IIPOCTPAHCTBE, NPSMbIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
[IPU3HAK [EPIECHAUKYJSIPHOCTH IPSAMOUM M INIOCKOCTH, TEOopeMa O IpsSMOU
NEPIEHIUKYIIAPHON IUIOCKOCTU. YTIbI B IPOCTPAHCTBE: YrOJ MEXKIY HNPSAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM Yrojl JBYI'PAaHHOIO  yrija.
IlepnieHAUKYIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM 10  IJIOCKOCTH,  HIpoekuus  ¢Gurypsl Ha  IJIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPHU3HAK  NEPHEHAUKYISAPHOCTU  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOIOTPAHHMKH; pa3BEPTKAa MHOrorpaHHuka. Ilpusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
[IOJIHAs ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajulesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHH U
OCHOBaHHE MUpPaMUIbl; OOKOBas U MOJIHAS IOBEPXHOCTh MUPAMHU/Ibl; TIPaBUIIbHAS U
yCeu€HHasi MNHMpaMuja. OJNEMEHTbl NOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOTI'OTPAaHHHKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPaBUJIBHAS NMPaMHUJA; NPaBUIbHAs TPEYroJibHAS IMpPaMHUIAa W TNPABUIbHBIN
TeTpa’ap; KyO. IlpencraBmeHune o nNpaBUIIBHBIX MHOTOIPAaHHHMKAX: OKTajJp,
nojeKka’ip U ukocasap. CeueHust npu3Mbl U MUPAMHUIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPUM B IIHpaMHIAX, MapaJuIeIeHuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOAJb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MPU3MBI.
[Inomaar OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABUIBHOM MHPAMMIIBI,
TeopemMa O MiIom@aau yceu€HHo mnupamMunbl. [lonarue 06 o00bEMe. OO0BEM
MUpaMUbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY TUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJl.

11 KVIACC

TeJia BpalueHus

Hunusaapudeckast MMOBEPXHOCT, obOpazyroriue UWJIMHIPUYECKON
MOBEPXHOCTH, OCh IWJIWHIPUYCCKOW TMOBEpXHOCTH. [lunmuHAp: OCHOBaHUS U
OOKOBasi TOBEPXHOCTh, OOpa3zyrolas W OCh;, IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE U BEpIlIMHA, 00pa3yroIias
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS M OOKOBAasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAb MOBEPXHOCTH ChEpHI.
Bsaumnoe pacrnonoxenue chepbl U IIIOCKOCTH; KacaTeabHas MIOCKOCTh K cdepe;
I0a b cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BEépTka HUIUHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepsl; cdepa, BIUCAHHAI B MHOTOTPAHHHUK, WU TEJO
BpallCHUSI.

[Tonsitue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0bEM 1MIMHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennsi nwiIMHApa (MapaJyieIbHO M TEPHEHIUKYISPHO OCH), CEUYEHUs
KOHyca (mapajuyieTbHOE OCHOBAHHUIO U MPOXOSIIEE 4Yepe3 BEPIIMHY), CECUCHUSs
miapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTy U B pocTpaHcTBe. Cl0oKeHUE U BBIYUTAHUE BEKTOPOB.
YMHOXeHHE BEeKTOpa Ha 4yucio. Pa3noxkeHue BeKTopa Mo TpéM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. I[IpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel Bektopa. [lpocreiimue 3agaun B
KOOpJAMHATax. YTroi Mexay Bekropamu. CKalaspHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienne yriioB Mexay NpsIMBIMU U IDIOCKOCTAMH. KoOopauHATHO-BEKTOPHBIN
METO/I TIPU PELICHUN T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHUS MPOTPAMMbl y4EeOHOTO TpeameTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
U OTBETCTBEHHOI'O WIEHA POCCHUHCKOro O0OIIecTBa, MPEICTAaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYp, SIBICHUH,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKOM IpaXkTaHCKOW UJICHTUYHOCTH, YBAKECHHS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K HCTOJIb30BAaHUIO ITUX JIOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax

HSKOHOMUKH.
JlyXOBHO-HPaBCTBEHHOT'0 BOCTIMTAHUSL:
OCO3HAHHEM TYXOBHBIX [EHHOCTEeH POCCHIICKOTO HapoJa;

c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJla B IOCTPOSHNUE YCTONIMBOTO OYAYIIEro.

IcTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBIO K MAaTEMAaTHYECKUM aCIIEKTaM pa3IMYHbIX BHUJIOB UCKYCCTBA.

dusnveckoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas dbuznueckas AKTUBHOCTH); duznaeckoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIlIaTh OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUN MPAKTUYECKUX 3a]1ad MaTeMaTHIEeCKOW HAIPaBICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbhI, IOHUMAaHUEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpenbl, OCO3HAaHWEM TJ00aJBLHOTO XapakTepa SKOJOTHUYECKHX IpoOJeM;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JIaCTH  OKpY’)KaroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PECHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIQJICHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYEeCKOW KYJIbTYpOH KaK CpEJICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 0byuaruuxca (oceoenue
Memo008  NO3HAHUSL — OKPYJCarmwjezo  Mupa,  NpuMeHeHue  JO0SUYEeCKUXx,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

e BBISIBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKU MATEMAaTHUYECKUX
O0OBEKTOB, TOHSATUH, OTHONICHUH MEXKIYy MOHATUAMH, (HOPMYTUPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHUS:
YTBEPJUTEIbHBIE W OTPHUIATENbHBIC, €IWHWYHBIC, YaCTHBIC U OOIIHE,;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M|
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, NEAYKTHUBHBIX M
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUECHU 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CY>KJIEHUS U BBIBOJbL;

e BBIOMpATH crmoco0® penieHUs yuyeOHOW 3ajauu (CpaBHUBATH HECKOJBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUA MHCTPYMEHT IMO3HAHUS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MTpoOIeMy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHME 1O YCTAHOBJEHUIO OCOOEHHOCTEM MAaTeMaTHu4ecKoro
0o0BbEeKTa, SBJIEHHUSA, MpPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HhOPMYIHPOBATH 0OOOIEHUS M BBIBOJIBI 10 PE3YJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIECOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJIyYEHHBIX PE3yIbTAaTOB, BBIBOJAOB U 0000ILEHNUH;

e IIPOrHO3UPOBATH BO3MOXKHOE pa3BUTUE Ipoliecca, a TaKXkKe BbIIBUTaTh
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBIIBJIATH JeDULUUTH UHOOPMALMU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BONPOC U IS PELICHMS 3a]a4H;

e BbHIOMpaTh HMHPOPMAIMIO U3  HMCTOYHMKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MHPOPMAIUIO, IPEACTABIATH €€ B pa3iuuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uHbOopMaIuu o CaMOCTOSITEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie KomMyHnuxamuenvle  Oelicmeus, — obecneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.



OO01menue:

BOCHPUHMMATh U (HOPMYyIUPOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LETISIMU OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JABaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJYyYEHHBIA pE3yJIbTaT;

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npo0sieMbl, perraeMoi 3aJjaun, BbICKA3bIBATh M/IEH, HAIIEJICHHBIE HA MOUCK
pEelIEHNs; COMOCTABIISATh CBOM CYXIEHHUS C CYKICHHSIMU JPYTHUX
YYaCTHUKOB JMAaNiora, OOHApYXKMBaTh pa3juyve M CXOACTBO MO3HIMI; B
KOppEeKTHOU (hopme GOpMyIHpOBaTh PA3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTABIATh  PE3yNbTaThl  pElIEHHA  3aJauyd,  DKCIEPUMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YUETOM 3aJ1a4 MPE3EHTALMH U OCOOCHHOCTEN ayTUTOPUH.

CoTpyaHun4ecTBo:

3)

NOHMMAaTh W HUCIIOJIB30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAVUBUAYaTLHON paOOTHI IPU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1EJIb
COBMECTHOM JCSATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThI, pacrpenensiTh BUABI paboT, JTOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3yJIbTaT paboThl; 0000IIaTh MHEHHUS HECKOJIBKUX JTFO/ICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH s, OOMEH MHEHUH,
«MO3TOBBIE INTYPMB» W WHBIC); BBINOJHITH CBOIO YacTb paboOTHl U
KOOPJAMHUPOBATh CBOW JCHCTBHS C JAPYrUMH UICHAMH KOMAaHJbI;
OIICHWBATh KAdeCTBO CBOETO BKJaJa B OOIIMUA MPOIYKT MO KPUTEPHSIM,
chOopMyITUPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanonvle  pezynamusnvle  Oelicmeusl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUUHOCHIU.
Camoopranuszanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIISHUS 3aa4H, BEIOMPATh CIIOCO0 pPEeIICHUS
C y4éTOM HUMEIOLTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(GOpPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMH IIO03HABaTEIbHOW pedlIeKCMu Kak  OCO3HAaHMS
COBEPIIAEMBIX JECUCTBUN W MBICIUTEIBHBIX MPOILECCOB, UX PE3YJIbTaTOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTpPOJII TIpoliecca H
pe3ysbTaTa peluieHrus MaTeEMaTHYEeCKON 3a1a4u;

NPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENLCTB, JAHHBIX, HAMJACHHBIX OITHOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPsAMasi, TNIOCKOCTh.

[IpuMeHsThL aKCHOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMHU: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE pacCloOIOKEHUE NPSIMBIX W TUIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JBYTPAHHBIA YTOJ, TpPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO YIJja; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTPaHHUK, 3JIEMEHThl MHOTOT'PAaHHUKA, IPABUILHBIN MHOTOT'PaHHUK.

Pacno3naBaTh OCHOBHBIE BHIBI MHOTOTPAHHUKOB (NIHpaMuaa; TpHU3Ma,
IPSAMOYTOJIBHBIN TTapajuieNienure, Kyo0).

KnaccupunupoBath ~ MHOTOTPaHHUKH, BEIOMpas OCHOBaHUS  JyIS
Kiaccupukauy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIHHBIC
MHOTOTPaHHUKU; TIPSMBIC U HAKJIOHHBIC MMPU3MBI, TTapaJICICITUTIC I ).

OrnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH NPUHITUTIBEI TOCTPOSHUSI CEUCHU M, UCIIOIB3YsI METO/I CIEOB.

CtpouTh CEUe€HHS MHOTOI'PAHHUKOB METOJOM  CJICJIOB,  BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTS)KH W3 PUCYHKOB TPOCTHIX OOBEMHBIX (UTYp: BHUI
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HaX0XkJACHUE TEOMETPHUUYCCKUX BEIUYUH 10 00pa3liaM Wiu
ajJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MPH PEHICHUHU
CTaHJIAPTHBIX MAaTEMATUYECKUX 3a7ad Ha BBIYMCICHUE PACCTOSTHUM MEXIY IBYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

PemaTe 3aaun Ha HAXOXKJACHHUE TEOMETPHUUECKUX BEJIUYMH IO 00pasiaM uiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PEHICHUHU
CTAHIAPTHBIX MAaTEeMAaTHUYECKMX 3aJad Ha BBIYMCICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY TNPIMOM W IUJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsath 00BEMBI U TUIONIAA MMOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHHUS MEXKIY
IJIOMIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMU TTOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHATUSIMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TUIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekarh, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (PUTypax, MPEJCTABICHHYIO Ha 4YepTexkax U
PUCYHKaXx.

[IpumensTy reoMerpuueckue ¢GakThl ISl PEIICHUS] CTEPEOMETPUUYECKHUX
3a71a4, MPEANoIararMx HECKOIBKO IaroB PELICHUs, €CIU YCIOBUS IPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensAT, mpoCTEWIIME MPOTPAMMHBIE CPEICTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOIUTE TpPUMEpPHI MATEMATHYECKHX 3aKOHOMEPHOCTEM B MPUPOAE H
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh TMOJIYyYEHHBIC 3HAHWS Ha MPAKTUKE: AHAJIW3UPOBATH PEAJbHBIE
CUTyallud W TMPHUMEHSATh HW3YYEHHBIC IIOHATHUS B NPOLECCE IMOUCKA PEUICHUS
MaTeMaTH4YeCKl CPOPMYJTUPOBAHHONW MPOOJIEMBbI, MOICIUPOBATh pPEabHBIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHATUM U TEOpEeM, arrapaTa aireOpsl; penaTh
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs TMOBEPXHOCTh, OOpasyroiue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIMHAP;,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKON TOBEPXHOCTH, KOHYC; cpepuueckasi TOBEPXHOCTb.

Pacno3naBath Tena Bpamenus (IUIMHIP, KOHYC, cdepa U map).

OOBICHATH CLIOCOOBI MOTYYCHHS TENl BpaIleHUSI.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJI0i, OCHOBAaHUE LIAPOBOrO CJOS, BBICOTA IIAPOBOIrO CJIOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI W IUIOIMIAMM  TOBEPXHOCTEH  TeNm  BpalleHWS,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TOHATUSMU: MHOTOTPAHHUK, BIHCAHHBIH B chepy #
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WM TEJO
BpAIICHMSI.

BbluncnsaTh COOTHOUIEHUS MEXAY IUIONIAJIMH MOBEPXHOCTEH M 00bEMamMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (UTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEHKHBIX UHCTPYMEHTOB.

BoinonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEHKU U3 PUCYHKOB MPOCTHIX 0O0BEMHBIX
duryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekath, HHTEpHNpPETUPOBATH U NPeoOpa3oBBIBaTH HHOOPMALMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJNIHATE JEUCTBHUS CJIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIaat0T.

[IpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJl MEXKIY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIPHOE TMPOU3BEICHUE, paCKIaAblBaTh BEKTOpP IO JBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAHUHAT.

[IpumensTe reomeTpuueckue (aKThl NS PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJaramllinX HECKOIBKO IIaroB PEIIEHUs, €CIU YCIOBUS MPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiine reoMeTpuyYecKHe 3aadyd Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10KAa3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOLIEHUW U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYMH 10 00pa3liaM WM aJIrOpUTMaM, IPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATHYECKUX 3a/1a4.

[IpumeHaT, mpocTeiiMe NpPOrpaMMHBIE  CPEACTBA W DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4.

[IprBOAUTE TpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJYYEHHBIC 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH DPEAJIbHBIC
CUTyallUM W IPUMEHSATh W3YYCHHBIE TMOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTu4eckd C(HOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh PpPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IMOCTPOCHHBIE MOJEIH C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHIATHI U TE€OpeM, amnmapara aareOpsl; penarh
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYMH.
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Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
bubmmoreka [IOK
1 B 1
BEACHIE B CTCPCOMETPHIO 0 https://m.edso0.ru/1c209e37
9 [IpsimMbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnuoreka [JOK
[TapamiensHOCTh IPAMBIX U IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NMPSAMBIX U 12 bubnuoreka [IOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 VYTiel MeXIy IPSMBIMU U TUIOCKOCTSIMHU 10 1 https://m. eds00.ru/1c209e37
bu6mmoreka [IOK
5 M 11 1
HOTOTPauHHKH https://m.edsoo.ru/1c209e37
N bu6mmoreka [IOK
6 06 9 1
HEMBL MHOTOTPAHHHKOD https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 4 1 Et?ri?/?;f;(;ggﬁc 209637
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KVIACC

KoaunuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM nudpoBLIe
Ne i/ pasi Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypcbl
bubmmoreka [{OK
12
Tena ppaterms https://m.edsoo.ru/1c209e37
. bubnuorexa [JOK
1
OOBEmbI TeN > https://m.edsoo.ru/1c209e37
BekTopsl ¥ KOOPAMHATEI B IIPOCTPAHCTBE 10 1 bubmorexa LOK
p pa poctp https://m.edsoo.ru/1c209e37
[ToBTOpEeHue, 0600IICHNE, 7 1 bu6moreka [IOK
cUcTeMaTH3alus 3HaHuiH https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuueckue op
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
OCHOBHBIC TIOHATHS CTEPEOMETPHU:
TOYKa, MpsiMasi, INIOCKOCTh,
npocTpaHcTBo. [IpaBuna
1 M300pakKeHMS HAa PUCYHKAX: 1 bubmmorera [JOK
p pHCYH o https://m.edsoo.ru/aecc77cd
M300pakeHUS TIIIOCKOCTEH,
napajuIeNbHbIX IPSIMBIX (OTPE3KOB),
CepEeMHBI OTPEe3Ka
[TonsTusa: nepecekaroecs
2 IUTOCKOCTH, IIEPECEKAIOIINECS IPSIMast 1 bubmorexa LOK
> Tep P https://m.edso0.ru/2d8a9c99
U TUIOCKOCTD
[TonsTus: nepecekaronecs
3 IIJIOCKOCTH, TIEPECEKAIONTUECs MpsMast 1 bubmorexa HOK
> HEP P https://m.edsoo.ru/db685e73
U TUIOCKOCTD
3HaKOMCTBO C MHOTOI'PaHHUKAMU,

4 n300pakeHue MHOTOTPaHHHUKOB Ha 1 bubnuoreka [JOK
PUCYHKaX, Ha IPOEKIIMOHHBIX https://m.edso0.ru/a63959ed
yepTexax
Havanehbie cBenenus o kyoe u

5 NUpaMuUJIe, X pa3BEPTKU U MOJIETU 1 Bu6mmorexa LIOK

DAMHU/IE, 1x paspep ACH: https://m.edsoo.ru/b30dff38
CeueHnsi MHOTOTPAaHHHUKOB

5 HavanbsHbie cBeneHus o Kyoe u 1 bubnunoreka [JOK

MApaMHUJIe, X Pa3BEPTKU U MOJIEIIN. https://m.edsoo.ru/3d8ffd32



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32

CeueHust MHOTOTPAaHHUKOB

TTonsaTre 00 aKCHOMATUYECKOM

7 MOCTPOCHUU CTEPEOMETPHH: AaKCUOMBI bubnmorexa LHOK
) https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPUHU U CIIEACTBUS U3 HUX
ITousTHE 00 aKCHOMATHYECKOM
8 MMOCTPOCHUU CTEPEOMETPHH: AaKCUOMBI bubnmorexa LOK
) https://m.edso0.ru/239c8ch4
CTEPEOMETPUHU U CIEACTBUS U3 HUX
TTouarre 00 akCHOMaTHYECKOM
9 MMOCTPOCHUU CTEPEOMETPUU: AKCUOMBI bubnmorexa LOK
' https://m.edso0.ru/65c6b106
CTEPEOMETPUH U CIIEACTBUS U3 HUX
TTouarre 00 akCHOMaTHYECKOM
10 IIOCTPOEHUU CTEPEOMETPHUH: AKCUOMBI bubmmorexa [TOK
P p pHH: https://m.edso0.ru/258fc245
CTEPEOMETPUH U CIICACTBUS U3 HUX
B3anMHOe pacniosiokeHue IpsSIMBIX B
1 MPOCTPAHCTBE: MEPECEKAIOIINECS, bubnuoreka [IOK
MapaJiyIeIbHbIEC U CKPEIIUBAOIIECS https://m.edso0.ru/1a2520f6
MpsIMbIE
[TapannensHOCTh TPSMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE:
12 napajjielIbHbIE IPSIMBIE B bubmmorexa [IOK
P p . https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MAPAJIICIIBHOCTD TPEX
MIPSMBIX
[TapamiensHOCTh IPSAMBIX U
13 IJTIOCKOCTEHN B MPOCTPAHCTBE: bubnnoreka [JOK
[TapamiensHOCTE IPSAMOM U https://m.edsoo.ru/ee1d19b9
IIOCKOCTH
14 VYTrubl ¢ cOHanpaBlIeHHBIMU bubnunoreka [JOK

CTOPOHAMHU

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



https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9

15 VYros Mexy npsiMbIMU B bubnmoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsMbIMU B bubnuorexa [JOK
MIPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapamienpHOCTB IIJIOCKOCTEM: bubnuorexa [JOK
NapajuleIbHbIE TUIOCKOCTH https://m.edso0.ru/2e18f255
18 CBoiicTBa mapayiieTbHBIX TUIOCKOCTEH brbmmorexa [OK
https://m.edso0.ru/e504d656
[Ipocreiinye npocTpaHCTBEHHbIE
19 (burypsl Ha IIOCKOCTHU: TETPAdP, Bubnuorexa LIOK
https://m.edsoo.ru/4a28dc02
KyO, mapaJuienenumnes
. bubmuorexa [JOK
20 Hoctpoertne ceuerit https://m.edsoo.ru/1d434d0f
. bu6mmoreka [IOK
21 Hoctpoertne ceueriit https://m.edsoo.ru/ec26fe5d
KonTtponsHas paboTa o reme
29 "IIpsiMbIe ¥ TIIIOCKOCTH B bubnuoreka [IOK
npoctpanctse. [lapannenbHOCTh https://m.edsoo.ru/9a0a%e56
MPSAMBIX U IIOCKOCTEH"
TlepneHIUKYIIPHOCTEL OPSIMOU U
23 HJI(I))CKOCTI/I:};e;)neHnHKyiﬂpHme bubmmorexa [TOK
https://m.edsoo.ru/b19f6a5d
MIPSIMBIE B IPOCTPAHCTBE
24 IIpsimbie mapanenbHbIe U bubnunoreka [JOK
MEePIEHIUKYISIPHBIE K INIOCKOCTU https://m.edsoo.ru/0ac11c95
25 [Ipsimble napasienbHble U bubnuoreka [IOK
MEePIEHIUKYIISPHBIE K IUNIOCKOCTU https://m.edso0.ru/ba545966
26 [Ipu3Hak nepneHuKyIIpHOCTH bubnuoreka [IOK

HpHMOﬁ " IIJIOCKOCTH

https://m.edsoo.ru/f85bfc46



https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
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97 [Ipu3Hak nepneHuKyIspHOCTH bubmmoreka [IOK
IPSIMOM U TUIOCKOCTHU https://m.eds00.ru/79165d15

28 Teopema o npsamoit bubnuorexa [JOK
NEPIEHIUKYIISIPHON INIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsmoit bubnuorexa [JOK
NEPIEHIUKYIIAPHON INIOCKOCTH https://m.edsoo0.ru/bd3745f8

30 Teopema o npsmoit bubnnorexa [JOK
NEPIEHIUKYISIPHON INIOCKOCTH https://m.edso0.ru/7d18834b
[eprieHUKYISIp ¥ HAKIIOHHBIE:

31 paccTOSIHUE OT TOYKH JI0 IJIOCKOCTH, Et?rfj/?&féigr?}; 3c477d3
paccTostHUE OT MPSIMOM JI0 TUTOCKOCTH T '
[eprieHAUKYISAp ¥ HAKIIOHHBIE:

32 paccTOSIHUE OT TOYKH JI0 IJIOCKOCTH, l:;?;;f;i?gﬁ 6fefadd
PacCTOSHKUE OT MPSAMOH [0 TIOCKOCTH T '
[leprienAnKynsAp ¥ HAKIOHHBIE!

33 paccTosiHMEe OT TOYKH JI0 IJIOCKOCTH, Et?[?sj?/P/I;T:cIl(sigﬁ/IZSbe 8e3
PacCTOSHKUE OT MPSAMOH [0 TIOCKOCTH T '
[leprienAMKyIAp U HAKIOHHbIE!

bub. OK

34 paccTosiHMe OT TOYKH JI0 IJIOCKOCTH, htI;I sJ'I/P/I;T:cIiigru Idbee22bc
PacCTOSHKUE OT MPSAMOI 0 IIOCKOCTH a— '

35 VYTIiel B IPOCTPAHCTBE: YIOJI MEXIY bubnnoreka [JOK
MPSAMOU U TIJIOCKOCTHIO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHbIN yroJi, TMHEHHBIN yroa bubnuoreka [IOK
JBYTPAHHOI'O yrja https://m.edsoo.ru/5faOb3ce

37 JIByrpaHHBIN yroJ, JUHEHHBIN YroJ bubnuoreka [IOK
JBYTPAHHOIO yria https://m.edsoo.ru/c7c777ed

38 [lepneHIMKYJIAPHOCTD MJIOCKOCTEH: bubnuoreka [IOK

MIPU3HAK MEPIEHIUKYISIPHOCTH JIBYX

https://m.edsoo.ru/ec3e2da3



https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
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IJIOCKOCTEN

[lepneHIUKyYIAPHOCTD INIOCKOCTEN:

bubmmoreka [{OK

39 HprsHar HeupHeHHHKyMpHOCTH HBYX https://m.edsoo.ru/ed9e2a8e
IJI0CKOCTEN
[lepneHMKyYISIPHOCTD INIOCKOCTEN:
40 MPU3HAK MEPICHIUKYISIPHOCTH JBYX bubmorexa HOK
. https://m.edsoo.ru/ba75dc57
IJI0CKOCTEHN
41 Teopema o TpEX nepneHANKyIIpax brbmmorexa [OK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nmepneHAUKYIIpax bubamorexa [JOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEx MmepreHIUKYISIpax bubmorexa TOK
https://m.eds00.ru/9f246736
KonTtponpHas paboTa o remam
m "TlepneHAUKYIIPHOCTD TPSAMBIX U bubnuoreka [IOK
mrockocter" u "Yrael Mexay https://m.edsoo.ru/50971ef3
NPSAMBIMU U TIOCKOCTSIMU"
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHbBIE
3JIEMEHTHl MHOTOTPaHHUKA,
45 BBIITYKJIBIC U HEBBIITYKJIbIC bubmorexa HOK
i https://m.edsoo0.ru/2d24e873
MHOTOTPaHHUKU; Pa3BEPTKA
MHOTOTpaHHUKA
[Ipu3ma: N-yroybHas npu3Ma; TpaHu U
46 OCHOBAaHUS IPU3MBL; TIpsIMast U bubnunoreka [JOK
HaKJIOHHAs MPU3MBbI;, OOKOBas 1 https://m.edsoo.ru/b4ad63ad
TOJIHASI TIOBEPXHOCTh MTPU3MBI
47 [Tapannenenunen, npsIMOYTOJIbHBIN bubnuorexa [IOK

apaJiieJICuIiea u €ro CBOMCTBA

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



https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
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48

[Mupamua: N-yrojipHas nupamMuia,
I'paHy ¥ OCHOBAHUE MTHUPAMHU/IbI;
O0KOBas ¥ MOJHAsI TOBEPXHOCTh
MUPAMHU/IbI; IPABUIIbHAS M YCCUEHHAS
nupamuIa

bub6mmoreka [{OK
https://m.edsoo.ru/fblcd0a5

49

[IpaBuIBHBIE MHOTOTPAHHUKU:
MOHATHE TPABHIILHOTO
MHOTOTpaHHUKA; MPABHIIbHAS TPU3Ma
Y TIpaBWIIbHAS TIHPAMHUJIA; PABUIIbHAS
TpEyroJibHas MUPaMUIA U
MIpaBUWJIbHBIN TETpadIp; KyO

bubmmoreka [{OK
https://m.edso0.ru/074c8865

50

[IpencraBnenue o MpaBUIbHBIX
MHOl"Ol"paHHI/IKaXZ OKTaSJIp,
JOICKadIp U UKOCAdIP.

bu6moreka [IOK
https://m.edsoo.ru/a0fdd5bf

51

CummMeTpus B MPOCTPAHCTBE:
CUMMETPHUS OTHOCUTEIILHO TOUKH,
MPAMOM, TIIOCKOCTU. DJIEMEHTHI
CUMMETpPUHU B TUPAMUJIAX,
napajuieNienuneax, NpaBuiIbHbIX
MHOTOTPaHHUKAX

bu6mmoreka [IOK
https://m.edsoo.ru/b9e777d9

52

Brruncnenue semMeHTOB
MHOTOTPaHHUKOB: p&Opa, AMaroHasu,

YTJIbI

bubmuoreka [JOK
https://m.edsoo.ru/6cdbecef

53

[Tnomans OOKOBOM MOBEPXHOCTU U
MOJIHOW MTOBEPXHOCTHU MPAMOM
MIPU3MBI, IJIOLIa/lb OCHOBAaHUH,
TeopemMa 0 O0KOBOM MOBEPXHOCTH
IPSAMOM IIPU3MBI

bu6mmoreka [JOK
https://m.edso0.ru/37d84157

54

[Tnomans OOKOBOM MOBEPXHOCTH U

bu6mmoreka [JOK



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
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IIOBEPXHOCTH ITPABUIIBHON

MUPaMHIBI, TEOPEMa O IJIOIIAIN
OOKOBOI IOBEPXHOCTH YCEUEHHOM

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

T PAMHIBI
55 KoHnTpomnsHas pabora 1o Teme bubmmoreka [JOK
"MHororpaHHuKu" https://m.edsoo.ru/a95f5c04
N bubnuorexa [JOK
56 Mowsrne 00 00neme https://m.edso0.ru/7ad0020b
. bubnuorexa [JOK
> OOBEM nHpamup! https://m.edso00.ru/235171b3
N bubmuorexa [JOK
58 OObEM mupamu el https://m.edsoo.ru/f47dfefd
N bubmuorexa [JOK
59 OObEM mupamu el https://m.edso0.ru/79¢10312
N bu6mmoreka [IOK
60 OObEM mupamu el https://m.edsoo.ru/2faadc3f
N bu6mmoreka [IOK
61 OObEm npH3MEI https://m.edso0.ru/79853608
N bu6mmoreka [IOK
62 06
DEM TIPH3ME! https://m.edso0.ru/1e053890
N bu6mmoreka [IOK
63 OObEM mpu3MEL https://m.edsoo0.ru/482d3f51
64 KonTtponbHas padoTa o tTeme bubnunoreka [JOK
"O6bEMBI MHOTOTPAaHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpenue, o6o0IIeHNE
65 CHUCTEeMaTH3alys 3HaHHM. bubmuoreka [JOK

[Toctpoenue ceueHuit B
MHOTOTpaHHUKE

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



https://m.edsoo.ru/5603e30b
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[ToBTOpenue, 06o0IIEeHNE
cucTeMaTu3anys 3HaHuH.

66 Beruncnenue paccTosHUM: MEXIY 1 bubnuorexa [JOK
JBYMS TOYKaMH, OT TOYKH JI0 MPSMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 IJIOCKOCTH, MEXKIY
CKPELIMBAOIIUMUCS MPSIMBIMH
bubmmoreka [{OK
67 Hrorosas koHTpoJbHAs paboTa 1 httos://m.edsoo.ru/b3146bc0
[ToBTOpEHue, 060061EeHNE
CHUCTEeMaTU3alrs 3HaHH.
Beruncnenue yrioB: Mex
68 CerIHI/IBaIOHJ;ZIrMI/ICSI prII\J/IIIiMI/I, 1 bubmorexa LOK
N https://m.eds00.ru/56765e8b
MEeXAY NPSIMOH U MIIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTJIOB MEXIY
IJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KVIACC

KoanugecTBO 4acoB DJIeKTPOHHBbIE
Ne aTa nudpoBbIe
Tema ypoka Konrpoabubie | IlpakTuuyeckue A op
n/m Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
Cdepa 1 miap: LueHTp, paguyc,
1 I[I/(Il;;[)eT ; HJ'II())HIa)II) Ir)lorf);e XZIOCTI/I 1 bubnmorexa LHOK
p; p https://m.edso0.ru/0341bc2b
cdepbl
B3aumHoe pacnosnoxenue chepsl u
bubmmoreka [{OK
2 IUIOCKOCTH; KacaTeJibHas IJI0CKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; miomanb cepol

3 N3obpaxenue chepsl, mapa Ha 1 bubmuorexa [JOK
mrockoct. CeueHus mapa https://m.edsoo.ru/bc15f7f2
HunuHaprdeckas TOBEPXHOCTb,

4 00pa3yromue MUIHHIPUIECKOM 1 bubnuoreka [IOK
MOBEPXHOCTH, OCh LIMIIMHIPUIECKON https://m.eds00.ru/6054b8cl
MTOBEPXHOCTH
HunuHap: ocHOBaHMS M OOKOBas

5 MMOBEPXHOCTh, 00pa3yromas 1 OCh; 1 bubnuoreka [JOK
IIoIaas OOKOBOM U ITOJIHON https://m.edsoo.ru/188f6216
MMOBEPXHOCTHU
N3obpaxenne muiInHapa Ha
IIoCcKoCTU. Pa3zBépTka nunuHapa.

6 Ceuenus nuIMHJIPA (MIOCKOCTHIO 1 Bubmorexa OK

N P ’ https://m.edso0.ru/016e25eb
napayienbHON UITN
MEePIEeHIUKYIIPHON OCH IIINHAPA)
7 Konnueckas moBepXHOCTb, 1 bu6mmoreka [JOK

oOpa3ymolire KOHUIeCKOU

https://m.edsoo.ru/c94ba09b



https://m.edsoo.ru/0341bc2b
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IIOBEPXHOCTH, OCh U BEPIIHHA
KOHMYECKOU IIOBEPXHOCTH

Konyc: ocHOoBaHue u BepivHa,

bub6mmoreka [{OK

8 06pa3y}E)1uasl u ch; TUIOIIA/b https://m.edso0.ru/897dd3b2
OOKOBOH | MOJHOH TIOBEPXHOCTH
VYceu€Hnsliii KoHyC: 00pa3 ue u

9 BBICOTA; OCHOB&IZI/I?[ u gOKzf;[I bubnuorexa LIOK

’ https://m.edso0.ru/1468bab3
MTOBEPXHOCTh
N3006paxkenue koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTHIO, bubmuorexa [JOK
MapajuieJIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obdelbe8
TJIOCKOCTRIO, TIPOXOISIINEH Yepes
BEPIINHY)

1 KomOunamus Ten BpareHus u bubnuoreka [IOK
MHOTOTPAHHUKOB https://m.edsoo.ru/3cefl10e5
MHOrorpaHHuK, ONMUCAHHBINA OKOJIO

12 ctepsr; cdepa, BucaHHas B bubnuoreka [JOK
MHOTOTI'PaHHUK WJIH B TEJIO https://m.eds00.ru/0b136158
BpalllCHUS

13 [Tonstue 06 00béMe. OCHOBHEIC bubnuoreka [JOK
CBOMCTBAa 0OBEMOB TeII https://m.edso0.ru/26a03fb7

N bubmuoreka [JOK
14 O6ném nuHKpa, KoHyca https://m.edsoo.ru/5513d87b
N bubmuoreka [JOK
15 OObém wapa u nomazE chepe! https://m.edsoo.ru/d189bde2
16 ITooOHBIE TENa B MPOCTPAHCTBE. bubnuoreka [IOK

CooTHOIICHUS MCXKAY IIoIaasaMu

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



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb

MOBEPXHOCTEH, 00BEMAMHU
MOJA0OHBIX TEJ

17 KonTposnsHast paboTa mo Temam bubnuorexa [JOK
"Tena Bpamenus" u "O0bembr Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha miockocTu U B bubnuorexa [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CrnosxeHune 1 BBIYUTAaHUE BEKTOPOB brbmmorexa [OK
P https://m.edso0.ru/23f4f089
bu6mmoreka [IOK
20 h%
MHOCEHIE Bekropa Ha Ao https://m.edsoo.ru/dee379eb
Pasznoxxenne BexTopa 1o Tpém
21 HEKOMIJIaHApHBIM BEKTOpaM bubamorexa [JOK
P pamt. https://m.edsoo.ru/a28fd74e
[IpaBuino napamnenenunena
Pemenne 3amad, cCBI3aHHBIX C
22 MIPUMEHEHHEM TPaBIII JeHCTBUIA ¢ bubamorera LOK
P P A https://m.edso0.ru/5a827900
BEKTOpaMu
KoopanHaTHO-BEKTOPHBIN METO
23 I I/IpI;I_HeHI/II/I FCOMG”]I;“) NYECKUX " Bubmmorexa LIOK
PHP P https://m.edsoo.ru/d3a1fe30
3a/a4
[IpsimoyromnpHas cucrema
24 KOOpPJUHAT B POCTPAHCTBE. bubnunoreka [JOK
Koopnunatsel Bekropa. [Ipocreiiue https://m.edso0.ru/48db7058
3a/lauM B KOOPJAWHATAX
o5 Yroa Mmexay BEKTOpaMH. bubnunoreka [JOK
CkansipHO€ MPOU3BE/IEHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruncnenue yrioB Mexy bubnuoreka [IOK
MPSAAMBIMU U IIJI0CKOCTAMH https://m.edsoo.ru/8efbe78e
27 KonTposnpeHas paboTa o teme bubnuorexa [IOK



https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e

"BeKTOopel U KOOpAUHATHI B
npocrpaHcTae”

https://m.edsoo.ru/77c22fc5

[ToBTOpEHUE, 0000MIICHNE U

cucrtemaTtusaiys 3Hanui. OCHOBHBIC bubmmoreka [{OK

28 1
¢burypsl, (hakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPU U
[ToBTOpEeHue, 0600IICHNE U

29 cucteMaruzanus 3HaHui. OCHOBHbBIE 1 bubnuoreka [JOK
¢burypsl, GakThl, TEOPEMBI Kypca https://m.edso00.ru/078cd184
TUTAHUMETPUHT
[ToBTOpEeHuEe, 0600IIEHNE 1

30 cHUCTeMaTH3alvs 3HaHU. 3a1auun 1 bubmuorexa [JOK
IJIJAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe0
pereHus
[ToBTOpEeHue, 0600IICHNE 1

31 cHCTeMaTH3alus 3HaHui. 3a7aun 1 bubmuorexa [JOK
IJTAHUMETPUU U METOJIbI UX https://m.edsoo.ru/4dffda97
perieHus
[ToBTOpEeHUE, 0600IICHNE 1

32 cucteMaTu3auus 3HaHui. OCHOBHBIE 1 bubnuoreka [JOK
¢urypsl, GhakTel, TCOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUH

bubmuoreka [JOK

33 Hrorosas konTpostbHas pabota 1 https://m.edsoo.ru/ec24dfc2

34 [ToBTOpEHue, 06001IeHNE U 1 bubnuoreka [JOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/f465d10e

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE pe3yJIbTAThl 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOIrPaMMbI CpeiHero o01ero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, IPSIMast, IIOCKOCTb
25 [TpuMeHsATh aKCHOMBI CTEPEOMETPUH U CIICICTBUS M3 HUX MPH PEIICHUH
' reOMETPUUYECKUX 33/1a4
-3 OmnepupoBaTh MOHATHUSMH: MAPAJUIEITBHOCTh W TEPICHINKYISPHOCTH
' MPSIMBIX U INTIOCKOCTEN
-4 Knaccuduimposars B3auMHOE paclojOkKeHHE MPSIMBIX U TJIOCKOCTEH B
' MPOCTPAHCTBE
OnepupoBaTh MOHATUSMU: JBYTPAHHBIN Yrojl, TpPaHU JBYI'PAHHOTO YTJa,
7.5 pedpo IBYIpaHHOTO yIiia, TMHEHHBIM YroJl IBYTPaHHOTO YIJia, TpaaycHas
Mepa IBYTpaHHOro yria
_ OnepupoBaTh MOHATHUSAMU: MHOTOTPAHHUK, BBIMYKJIBIH U HEBBITYKIIbIH
' MHOTOTPaHHHK, 3JIEMEHTbHl MHOTOTPaHHUKA, TPaBUJIbHBIN MHOTOT'PaHHUK
27 PacrioznaBaTh OCHOBHBIE BHbl MHOTOTPAaHHUKOB (IHpaMuja, MpU3Ma,
' MPSIMOYTOJIBHBIN MapajuieenuIe;], Kyo)
Knaccudpunupoare  MHOTOTpaHHHMKH, BBIOMpas  OCHOBAaHUSA  JUIA
- KIaccu@ukanuy  (BBINYKJIbIE W HEBBIIYKJIbIE  MHOTOTPAHHUKH,
' NpaBWIbHbIE MHOTOTPAHHUKH, TMPSIMbIE U  HAKIOHHBIE IPHU3MBL,
napasuieIeHIe bl )
- OmnepupoBaThb HNOHATHSAMMU: CeKyIas IJIOCKOCTB, CEUEHHUE
' MHOT'OI'paHHHMKOB
210 OOBSACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHUH  MHOTOI'PAaHHHUKOB,
' UCIIOJIB3YSI METOJ] CJIEZOB
- 11 CTpouTh ce4YeHHsS MHOTOIPAaHHMKOB METOJOM CJIEJIOB, BBIIOJIHATH

(BBIHOCHBI€) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX UTYD:




BUJ] CBEpXY, COOKY, CHU3Y

7.12

Pemrate 3ala4i Ha HAXO0XKXACHUC ICOMCTPUYCCKUX BCIWYHH I10 06pa3uaM
Wi ajJropurMam, MNPUMCHAA HU3BCCTHBLIC AHAJIUTUYCCKUC MCETOJbI IIPU
pPeICHMU CTAaHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha BbIYMCIICHHC
paCCTOﬂHI/Iﬁ MCXKIY ABYMsS TOYKaMH, OT TOYKHU OO HpHMOI\/JI, OT TOYKH 10

IIJIOCKOCTH, MCKAY CKPCIINBAIOIIUMHUCA IPAMBIMU

7.13

Pemath 3a1aun Ha HAX0XJICHUE TEOMETPUUYCCKUX BEIUYHH MO 00pasiam
WU alNTOpUTMaM, MPUMEHSSI U3BECTHBIEC AHAJTUTHYECKUE METOJbI TIPH
pelIeHNN CTaHAAPTHBIX MAaTEeMaTHYECKUX 3a/lad Ha BBIYHMCICHUE YTJIOB
MEX/Iy CKPEIIMBAIOIIUMHUCS MPSMBIMHU, MEXAY MPSMON U TUIOCKOCTHIO,

MCKAY MIIOCKOCTAMM, ABYI'PAHHBIX YI'JIOB

7.14

Boruncnate 00bEMBI M IJIOIIAAM TMOBEPXHOCTEH MHOTOI'PAaHHUKOB
(mpu3ma, mupamMuaa) ¢ npuMeHeHreM (GopMyJ, BEIUUCISATh COOTHOILIEHUS
MeXAy  IUIOLIaJsMHU MOBEPXHOCTEH, o0bEMamu 01I00HBIX

MHOT'OI'paHHUKOB

7.15

OnepupoBaTh NOHATHSAMHU: CHUMMETpPHUS B IPOCTPAHCTBE, LIEHTP, OChb H

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUHN (QUTYPBI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh M HHTEPHPETHPOBATH HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX TI'E€OMETPUUECKUX (Urypax, TpeACcTaBIECHHYI0 Ha

yepTexax U pUCyHKax

7.17

[IpumensaTs reomerpudeckre (BakTbl A PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEeIoJiaraloiiX HECKOJbKO IIAaroB pPEIIECHUsl, €CIU YCIOBUSA

IPUMEHEHHUS 33JIaHbl B ABHOHM opme

7.18

[IpumensaTs mpocTeiiliie MNporpaMMHBIE CPEICTBA M DIEKTPOHHO-

KOMMYHUKAIIUOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMCTPUYICCKUX 3aa4

7.19

HpI/IBOI[I/ITL IIPpUMCPbI MATCMATUYCCKUX SaKOHOMepHOCTeﬁ B IMpUpOAC U

JKHU3HH, paCIIO3HABATDh IPOSBIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

7.20

[IpuMeHATh MOTydyeHHbIE 3HAaHUS HA IPAKTUKE: aHAJIM3UPOBATh PealIbHbIC
CUTyallud M MPUMEHITh HW3YYEHHBIE IOHATHS B IIPOLECCE IOMCKA
peleHus MaTeMaTUYECKH copMyIupoOBaHHON pooIeMBl,
MOJIETIMPOBATh PEAJIbHbIE CUTYAallUH Ha S3bIKE T€OMETPUH, HCCIENOBATh
IIOCTPOECHHBIE MOJIEJIA C HMCIOJIb30BAHUEM T'€OMETPUUYECKUX IOHATUN U
TeopeM, arnrnapara ajare0psl, pelaTh MPakKTUYECKHe 3a7a4M, CBS3aHHbBIE C

HaXO0XXJACHUCM I'COMETPUICCKUX BCINYNH




11 KVIACC

Kon IIpoBepsiemble MpeaAMeTHbIE Pe3YJIbTATHI 0CBOEHHUS OCHOBHOI
NPOBePsIEMOro .
o0pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro 0o1ero 06pa3oBaHus
pe3yJbTaTa
6 I'eomerpust
OnepupoBaTh NOHATHAMHU: [HJIHMHIPUYIECKAs TIOBEPXHOCTH, 00pa3yromme
6.1 IMHAPUYECKON TMOBEPXHOCTH, IMJIUHJAP, KOHHYECKAs IOBEPXHOCTD,
' oOpa3yloliyue KOHMYECKOH  IOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTH
6.2 Pacnio3naBate Tena Bpamenus (HUJIMHIP, KOHYC, cepa U map)
6.3 OOBSCHATH CIIOCOOBI MOJTYYCHHUS TNl BPALICHHSI
6.4 KnaccudummupoBaTs B3auMHOE pacmosiokeHue chepbl U MITOCKOCTH
OnepupoBaTh MOHATHSIMH: I[IAPOBOM CErMEHT, OCHOBAaHWE CETMEHTA,
6.5 BBICOTA CErMEHTa, IIapOBOW CIIOH, OCHOBaHME IIAPOBOTO CIIOS, BHICOTA
[IAPOBOTO CIIOS, IIAPOBOM CEKTOP
66 Bbruncnare 0o0bEMBI M IIIOIIAAM IIOBEPXHOCTEH TeNl BpalleHHs,
' TreOMETPUYECKUX TeJl C MPUMEHEHUEM (POpMYIT
OnepupoBaTh NOHATHSMM: MHOTOTPAHHUK, BIIMCaHHbII B cdepy u
6.7 OTIMCaHHBIN 0K0JIO cephl, chepa, BMCaHHAsT B MHOTOTPAHHUK WJTH TEJIO
BpALLCHUS
6.8 BbluucnaTe  COOTHOLIEHMS MEXAy IUIOIAASIMU IOBEPXHOCTEH H
' 00BpEMaMHU ITOJOOHBIX TENT
6.9 N306paxxaTs n3ydaemble QUIypbl OT PYKH U C IPUMEHEHUEM IPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
BbInonHATE (BBIHOCHBIE) IUIOCKME YEpPTEKU U3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (GUTYp: BHUA CBEpXY, COOKY, CHHM3Yy; CTPOUTH CEUYCHHS Tel
BpALCHUS
W3BnekaTb, MHTEPNPETUPOBATH M MpPeoOpa3oBbIBaTh HH(POPMAIUIO O
6.11 IPOCTPAaHCTBEHHBIX TE€OMETPUYECKHX (UTypax, TpPeICTaBIECHHYIO Ha
yepTekax U pUcyHKax
[TpumensTh reomerpuueckue (HakThl A PELICHUsS CTEPEOMETPHUECKUX
6.12 3aa4, MpearnojaraloliiX HECKOJbKO IIaroB pPEHICHUs, €CIIU YCIOBHS
MIpUMEHEHUs 3aJJaHbl B SIBHOM (opme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BremonaaTs Z[CﬁCTBHSI CJIOKCHHA BCKTOPOB, BBLIYMTAHHA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha 4YHCJIO, O6'b$ICHSITL, KakKMMH CBOMCTBAMU OHH

o0mamaroT

6.15

[IpumensTh npaBUiIoO Napauieaenuneia Ipyu CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: JEKApPTOBbI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYyJb BEKTOPAa, PAaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA,
YroJl MEXKIy BEKTOpPAaMM, CKASIPHOE IIPOU3BEICHUE BEKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxomuth cymMMy BEKTOpOB U MPOM3BEIAEHHE BEKTOpa Ha YHCIO, YroJl
MEXAYy BEKTOPaMH, CKaJISIpHOE MPOU3BEACHUE, pAacKiIaIblBaTh BEKTOP MO

JABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3aI[aBaTI) IIJIOCKOCTh YPAaBHCHUEM B IleKapTOBOfI CUCTCME KOOpAHAT

6.19

Pemrate mpocreiine TreoMeTpUYECKHE 3aJadyd  Ha  [PUMEHEHHUE

BCKTOPHO-KOOPAWMHATHOT'O METOAa

6.20

Pemats 3aa4d Ha JA0Ka3aTCIbCTBO MaTEMAaTHYCCKUX OTHOIIECHUMN U
HaXO0XJICHUC TCOMCTPUICCKHUX BCIWYHH I10 06pa3uaM WK aJIrTOpUTMam,
IIPpUMCHSA HU3BECTHLIC METO/IbI npu pPEUICHUHN CTaHIAPTHBIX

MaT€MaTUYCCKUX 3a1a4

6.21

[IpumensTh mnpocTeliue NporpaMMHBIE CPEICTBA U AIIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPpHU PEHICHUU CTCPECOMETPHUICCKUX 3ada4

6.22

[IpuBoUTE MpUMEpPHI MaTEMaTHUYECKUX 3aKOHOMEPHOCTEHW B MpPHUpOJIE U

KU3HHU, paCllO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPHUHN B HCKYCCTBEC

6.23

[IpuMmeHsTh TOJMY4YEHHbIE 3HAHHUSA Ha MPAKTUKE: AaHAJIU3UPOBATH
pealibHbIE CUTyallUd U TNPUMEHSATh HU3y4CHHbIE MOHSTHUS B IIpoOILEcce
MOMCKA pELIeHUsT MaTeMaTH4YeCKu CQPOPMYIUPOBAHHON MPOOIEMBI,
MOJIETTUPOBATh pealibHbIE CUTYAIlMH Ha S3bIKE T€OMETPUHU, UCCIIEI0BATh
MOCTPOCHHBIE MOJIENIM C UCIOJB30BAHUEM T'€OMETPUUYECKUX MOHATHI U
TeopeM, arrmapara anreOpbl, pemarh NpakTUYECKHe 3a7auu, CBSI3aHHBIE C

HaXOXXIACHUEM I'COMCTPUUCCKUX BCIIMYNH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

I'eomerpus

7.1

OcHOBHbIE TIOHATUS CTepeoMeTpuu. Touka, HpsMasi, IIOCKOCTb, MPOCTPAHCTBO.
[lonsiTve 00  aKCMOMATUYECKOM  TIOCTPOEHUH  CTEPEOMETPHUH:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

7.2

B3aumHoe  pacrnosokeHue TOpSAMBIX B IPOCTPAHCTBE:  IEpeceKaroluecs,
MapajuleJIbHbIE W CKpeIIMBAKOIIMEcCs mpsMble. [lapamienpsHOCT NPSAMBIX U
IJIOCKOCTEH B  MPOCTPAHCTBE: TapajjiebHBIE TPSIMBIE B  MPOCTPAHCTBE,
MapaJIENBHOCTh TPEX MPSIMBIX, MNAPALICIbHOCTh NPSMOW M TUIOCKOCTH. YTJbI C
COHallpaBJI€CHHBIMU CTOPOHAMHM, VYIrojl MEXAY IMNpAMBIMHU B IMPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapajlieNibHbIE TIOCKOCTH, CBOMCTBA MapaJlJIEIbHBIX
mockocTeit. [IpocTelimme mpocTpaHCTBEHHBIE (DUTYPHI HAa TIJIOCKOCTH: TETPadp,

KyO, mapaJijiesienumnes, moCTpOeHne CeUeHnun

7.3

[lepneHuKynApHOCTh MPSAMON M IUIOCKOCTH: TEPHEHAUKYISIPHbIE TpSMbBIE B
MIPOCTPAHCTBE, MPsIMbIE MapaslIeIbHbIE U NEPIEHAUKYSPHBIE K IUIOCKOCTH, IPU3HAK
MEPIEeHIUKYIAPHOCTH MPSMON U INIOCKOCTH, TEOpEMa O MPSIMOM MEePIEeHANKYIIPHON
IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: Yroll MEXAYy MpPsSIMOM U IUIOCKOCTBIO,
JIBYIPaHHBIA yroJ, JMHEWHBIA yroJ JByrpaHHoro yria. llepnenaukynsap u
HaKJIOHHBIE: PACCTOSHHUE OT TOYKU A0 IUIOCKOCTH, PAcCCTOSHUE OT MPSMOU [0
IJIOCKOCTH, MPOEKIUs (PUTYyphl HA MJIOCKOCTh. [lepneHAuKyIsIpHOCTh MIOCKOCTEH:
MpU3HAK  MEePHEHAUKYISIPHOCTH  ABYX  mockocteil. Teopema o  Tpéx

NEepICHAUKYJIApax

7.4

Ilonsatue MHOI'OI'paHHUKa, OCHOBHBIC 3JICMCHTBI MHOI'OI'pAHHUWKA, BBIITYKJIBIC H
HEBBIITYKJIBIEC MHOT'OI'paHHUKH, pasBépTKa MHOT'OTpaHHUKA. HpI/BMaZ N-yrojbHas
npu3Ma, rpaHu U OCHOBAHUS IPHU3MBbI, IPAMASAd U HAKIIOHHAA IPU3MBI, OokoBas u
IIOJIHAaA MOBECPXHOCTDH ITPU3MBI. Hapannenennne):[, HpﬂMOYFOJ’ILHLIfI napaJiieJICIIuICq
H €ro CBOMCTBA. HI/IpaMI/IZ[aZ N-yrojabHas NMApaMuaa, TpaHu U OCHOBAaHUC IMUPaAMUJIbI,
OOKOBast M IOJHAS MOBCPXHOCTH MUPAMUIBI, IpaBHUJIbHAA U yceqéHHaﬂ nupamuja.

ONEeMEHTHI Npu3Mbl W HOHAPAMHIBI. HpaBI/IHBHLIe MHOT'OIpaHHUKH: TIOHATHUC




MIPAaBUJIBHOIO MHOIOTPAaHHUKA, IPAaBWIbHAs IpU3Ma M IPAaBWIbHAS MUPAMHUAA,
MpaBUJIbHAS TPEYTOJIbHAS MMUPaMUa M TPAaBUIbHBIA TeTpasap, KyO. IlpeacraBienue
O IpaBWIbHBIX MHOIOTPaHHUKAX: OKTadJp, AoAeKka’ap U uxocadapyrue CeueHus

IIPHU3MBbI U ITUPAMHUABI

7.5

CI/IMMeTpI/Iﬂ B IMPOCTpaHCTBE: CHUMMCTPUA OTHOCHUTCIIbHO TOYKH, HpﬂMOﬁ,
IUIOCKOCTH. DJIEMEHTHI CUMMCTPUH B IMHMpaMUAax, MapajuICiaCruiciax, nmpaBujIbHbIX

MHOTI'OrpaHHUKax

7.6

Borunicnenue »1€MEHTOB MHOTOTPAaHHMKOB: p&Opa, auaroHanu, yrisl. Ilnomane
OOKOBOM TMOBEPXHOCTH M TMOJHOH MOBEPXHOCTH MPSAMOW TPU3MBI, IUIOIIAIb
OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsIMON Ipu3Mbl. [lnomans 60koBoi
IIOBEPXHOCTH M TMOBEPXHOCTH MPABUIBHOM NHMPAMHABI, TEOpeMa O IUIOIAIH

yceu€HHo# nupamupl. [lonarue 00 o0bEMe. OObEM MUpaMuIbl, TPU3MBI

1.7

[Tonpo6Hble Tena B npoctpaHcTBe. COOTHOMICHUS MEXKY IIIOLIAASIMH TIOBEPXHOCTEH,

00BEMaMHU TI0JTOOHBIX TET

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

6

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTb, 00pa3yroife HUINHAPUIECKONW MOBEPXHOCTH, OCh
UWIMHAPUYECKOH NOBepXHOCTU. LlunuHap: ocHOBaHUS W OOKOBas MOBEPXHOCTb,

oOpa3yolas 1 oCb, IJIONIalb OOKOBON U MOJTHON MOBEPXHOCTU

6.2

Konndeckas moBepXHOCTh, 00pa3yroniue KOHNYECKONW MOBEPXHOCTH, OCh M BEpIIIMHA
KOHHYECKOW MOBepXHOCTU. KOHyC: OCHOBaHME W BepIIMHA, 00pa3yromas M OcCh,
Iomaab OOKOBOM M TMOJHOM MOBEPXHOCTU. YCEUEHHBIH KOHYC: OOpasyrolue u

BBICOTA, OCHOBAHHA U OoxoBas IOBCPXHOCTD

6.3

Cdepa u map: ueHtp, paauyc, AMaMeTp, IIIOMAAb MOBEepXHOCTH ceprl. Banmuoe

PACIIOJIOKCHHUEC C(bepbl Hn IINIOCKOCTH, KaCaTCliIbHas IIJIOCKOCTb K C(bepe, IIomaab

cepsl

6.4

I/I306pa)KGHI/IC TCJI BpallICHUA Ha TIJIOCKOCTH. PaSBépTKa ONUIMHApPA U KOHYCa

6.5

KOM6I/IHaHI/II/I TCJI BpallCHUA W MHOI'OI'paHHUKOB. MHOFOFpaHHI/IK, OIMCaHHBIN

OKOJIO C(bepLI, C(bepa, BIIMCAHHAsA B MHOTOTPAaHHHUK, UJIA TEJIO BPAIICHUA

6.6

[Tonsitne 060 o6béMe. OcHOBHBIE cBOlicTBa 00BbEMOB Ten. Teopema 00 oOBEME
MPSIMOYTOJIBHOTO Tapajuienenunea u ciaeactsus w3 He€. OO0bEM LMIMHJpA,

KoHyca. O0BEM 1apa u mIonaab chepsl




[TogoGHple Tenma B mpoctpaHcTBe. COOTHOMIGHUS  MEXKIY  IUIOIIAISIMU

o7 MMOBEPXHOCTEH, 00hEMAMHU MTOTO0HBIX T
6.8 Ceuenust nunuHApa (MapajuylesIbHO M INEPHEHIUKYISIPHO OCH), CEUEHHUs KOHyca
' (mapanienbHOE OCHOBAHUIO U MPOXOASIEE YEPE3 BEPIINHY), CEUECHHUS LI1apa
Bexrop Ha miockocty u B mpocTpaHcTBe. ClI0)KEHME M BBIUUTAHUE BEKTOPOB.
6.9 YMHOkEHHEe BeKTOpa Ha 4ucio. PasnoxeHne BekTopa 1o TpEM HEKOMIUIAaHAPHBIM
' BekTopaMm. [IpaBmio napasmenenunena. PemeHne 3amad,  CBA3AHHBIX €
IIPUMEHEHHUEM IIPABUJI JEHUCTBUN C BEKTOPAMHU
[IpssMoyronpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopawHaTel BeEKTOpA.
6.10 [Ipocreiimme 3amaun B KOOpAMHATax. YToa Mexay BekTopamu. CkansipHoe

IMPOU3BCACHUC BCKTOPOB. Brranciaenue YIJI0B MCXKAY MPAMBIMHA W IJIIOCKOCTAMH.

KoopanHaTHO-BEKTOPHBIN METOJ ITPU PELIEHUH T'€OMETPUUECKHX 3a]1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBePsIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl Cpe/IHero oduIero
o0pa3zoBaHus

Bnagenue MeromaMu JJOKa3aTEeNbCTB, aIrOPUTMAMHU pELICHUS 3a/ay;
yMeHHE (QOpMYyIMpPOBAaTH U ONEPUPOBATh TMOHATUSMU: OIPEEIICHUE,
akcuoma, TeOopeMa, CIIEACTBHE, CBOICTBO, NPU3HAK, J0Ka3aTelbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKHU; MPUMEHATh HX; YMEHUE (OpMYIUpPOBATH
oOpaTHOE€ ¥ NPOTHBOIOJOKHOE YTBEP)KICHHE, MPHUBOJIUTH IMPUMEPHI U
KOHTPIPUMEPBI, HCIOJb30BaTh METOJ MaTeMaTHUeCKOW  HMHIYKIUH;
MIPOBOJUTH J0Ka3aTeIbHbIE PACCYXJACHUS MPU pEIIeHUU 3a/lad, OLEHUBATh
JOTHYECKYI0  MPaBUIBHOCTh  PACCYXKIEHHMM; yMEHHE  OIEepUpOBaTh
MOHATUSIMH: MHOKECTBO, IMOJIMHOKECTBO, OIEpalli HaJ MHOXECTBaMHU;
YMEHHUE UCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar JUisl ONMHACAHUS
peanbHBIX MPOLIECCOB U SBJICHUM U MPU PELICHUHU 33Ja4, B TOM YHUCJE W3
JIPYTUX Yy4eOHBIX MPEAMETOB; YMEHHE OIEpUpPOBaTh MOHATUSAMU: Tpad,
CBS3HBIA Tpad, AepeBo, LUK, Ipad Ha IUIOCKOCTH; YMEHHE 3aJaBaTh U
OMHCHIBAaTh rpadbl Pa3lInYHBIMU CIIOCO0AMU; HCIOJIB30BaTh rpadbl Mpu

PEIICHNH 3aJa4

YMeHue onepupoBaTh MOHATHSAMU: HATypaJbHOE YHUCIO, LEJI0€ 4YHCIIO,
CTEINEHb C LEJIBIM M0Ka3aTesleM, KOPEeHb HAaTypaJbHOW CTENEHHU, CTENEHb C
paLlMOHATIBHBIM II0Ka3aTesleM, CTENEeHb C JeHCTBUTENBHBIM IOKa3aTelleM,
jgorapupM uyuciaa, CUHYC, KOCHHYC M TaHICHC IPOM3BOJBHOIO YHUCIA,
OCTaTOK M0 MOJIYNI0, pallMOHAIBHOE 4YHCJIO, HPPALMOHAIBHOE YHCIIO,
MHOYECTBA HaTypalbHbIX, LEJIbIX, PALIUOHAIBHBIX, AEHCTBUTEIbHBIX YHCET,;
YMEHHUE MHCIIOJIb30BaTh IPHU3HAKM JEIMMOCTH, HAUMEHbUIMHA OOImui
JeTUTEeTh W HauMeHblllee ofliee KpaTHoe, airoput™m EBkimupa npu
pELIEHNN 3a/a4; 3HAKOMCTBO C Pa3JIUYHBIMU NO3UIMOHHBIMH CHUCTEMaMU
CUHCIIEHUS; YMEHHE BBINOJIHATH BBIYMCICHUE 3HAUECHUH U IpeoOpa3oBaHUs
BBIPQKEHUIl CcO cTenmeHsMH W Jorapudmamu, npeodpa3oBaHus APOOHO-
pallMOHANBHBIX  BBIPQKEHUH;  YMEHHE  ONEpUpOBaTh  MOHATUAMU:

IoCJICaA0OBAaTCIIbHOCTD, apI/I(I)MCTI/I‘-ICCKa}I nporpeccusda, rcoMETpUICCKas




nporpeccus, OECKOHEUHO YOBIBAIOIIAsh TE€OMETpPHUYECKas IPOTpeccus;
YMEHME 3aJlaBaTh IIOCJIEN0BAaTEIbHOCTH, B TOM 4YHCIE C IOMOUIBIO
PEKyppeHTHBIX (HOpMYJ; yMEHHE ONEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE
YHUCIIO, CONPSKEHHBIE KOMIUIEKCHBIE UHWCIAa, MOJAYJAb U  apryMEHT
KOMIUIEKCHOTO  4YHcia,  (QopMa  3amuCH  KOMIUIEKCHBIX  YHCEN
(reomeTpuueckas, TpUTOHOMETpHYECKass U  ainreOpanyeckas), YMeETh
IPOU3BOJUTH apU(METHUECKHE JEHCTBHS C KOMIUIEKCHBIMH YHUCIIAMHU;
IPUBOJIUTH NPUMEPHI MCIIOJIB30BAHMSI KOMIUIEKCHBIX UHCEN; ONEpUPOBATh
MOHATHSAMM:  MaTpuua 2X2  u  3X3,  onpenenurenb  MaTpULBL

FGOMeTpI/ILICCKI/H\/JI CMBICJT OITPEACTIUTEIIA

YMeHHne OoInepupoBaTh IOHATHUAMM: palHOHAIbHBIE, WPPALHUOHAJIBHBIC,
MOKa3aTejabHble, CTENEHHbIE, JorapuMuueckue, TPUTOHOMETPUUECKUE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI; YMEHUE ONEPUPOBATH MOHATHSIMMU:
TOXIECTBO, TOXKIECTBEHHOE IPeoOpa3oBaHKUE, YPaBHEHUE, HEPaBEHCTBO,
CUCTEMA YpAaBHEHUHW M HEPABEHCTB, pPAaBHOCWIBHOCTh YPABHEHUH,
HEPABEHCTB M CUCTEM; YMEHHE PELIaTh YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI
C TIOMOIUBIO Pa3jIMYHBIX IPHUEMOB; pElIaThb YPAaBHEHHs, HEPABEHCTBA H
CHUCTEMBI C ITApaMETPOM; IPUMEHATH YPABHECHHM I, HEPABEHCTBA, UX CHCTEMBI
IV pelIeHHs MaTeMaTHUYecKMX 3a7ad M 3aJad M3 pasziIuyHbIX oOjacteit

HAaYKH U peayibHOM KU3HU

YMmenue omnepupoBarh MOHATHSAMH: (GYHKIUS, UYETHOCTh (PYHKIUH,
HEPUOJUYHOCTh (YHKIMH, OTPAHUYEHHOCTh (YHKIUU, MOHOTOHHOCTH
GbyHKIMH, SKCTpeMyM (YHKIUU, HauOojblllee W HaMMEHbIEe 3HAYCHUS
(GYHKIIMM Ha TPOMEXYTKE, HempepbiBHAs (DYHKIMSA, aCUMITOTHI rpaduxa
GbyHKIMM, TepBas W BTOpas NPOU3BOAHAS (PYHKLHU, T€OMETPUUYECKUI U
(¢uznueckuif CMBICT TMPOU3BOJHON, TepBooOpa3Has, OMpenenEHHbIN
UHTETpall; yMEHHE HaXOJUTh AaCHUMIITOTHl Tpaduka (QYHKIUU; YMEHHE
BBIYUCIISATH IPOU3BOIHBIE CYMMBI, TPOU3BEICHUS, YACTHOTO U KOMITO3UIIUU
(GyHKIMH, HAXOAUTh YpaBHEHUE KacaTeabHOU K rpaduky QyHKINU; YMEHHE
HaXOJWUTh MPOU3BOAHBIE dIIEMEHTAPHBIX (DYHKIMN; YMEHHE HCIOIb30BAThH
IPOU3BOJIHYIO M MCCIAEN0BaHUSA (PYHKIUN, HAXOOUTh HAWOOMBIIHNE U
HauMEHbIIME 3Ha4deHHs (YHKIUN; CTpOUTh TpadUKd MHOTOUYJIECHOB C
UCIIONIb30BAaHUEM  amapaTa MaTeMaTH4YeCKOro aHaiu3a; MPUMEHSTh
MPOU3BOTHYIO UISI HAXOXKICHHUS HAWIYUIIEro PEUIeHHs B MPUKIATHBIX, B
TOM YHCIIe COLMATBHO-DKOHOMUYECKUX M (DU3MYECKUX 3a/ladyax; HaXOJUTh

wiomag U o0bEMBI (UTy C MOMOINBIO WHTErpajia; MPUBOIUTH MPUMEPHI




MaTeMaTUYeCKOTO MOJICIMPOBAHUS C TMOMOIIbI0 auddhepeHnanIbHbIX

YpaBHEHUI

YMeHnue onepupoBaTh HOHATHIMH: rpaduk (yHKIUHU, oOpaTHas (yHKIUS,
KOMIO3ULUS (PYHKIMHA, JWHEWHas QYHKIOUSA, KBaapaTHUHAs (QYHKIHS,
panmoHanpHas (YHKUOUSA, CTENEeHHas (YHKIHUS, TPUTOHOMETPUYECKHE
¢GbyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (QYHKIWHU, IOKa3aTelbHAs |
norapupmuueckas (QYHKIUH; YMEHHE CTPOUTh TpauKd H3y4EeHHBIX
(GyHKUIMH, BRIIOTHATH TpeoOpa3oBanus rpadukoB (QYHKIIHHA, UCTIONH30BaTh
rpaduKu Ui U3YYEHUS MPOLECCOB M 3aBUCHMOCTEH, MPH PEIICHUH 3a7ad
U3 JpYyrux y4eOHBIX MPEIMETOB W 33Jad W3 pealbHOW JKU3HM; BBIPAKATh
(dbopMynaMu 3aBUCHMOCTH MEXKJy BETMYMHAMH; HCIIOJIE30BAaTh CBOMCTBA M
rpadguku QyHKIUN A0 pelleHus YpaBHEHUH, HEpaBeHCTB M 3ajad ¢
nmapameTpamMH; H300pakaTh Ha KOOPAWHATHON IIIOCKOCTH MHOXKECTBA

pelLIeHNI ypaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHune pemarh TEKCTOBBIE 3a7adyd pPa3HbIX THUMOB (B TOM YHCIE Ha
MPOIICHTHI, JOJM W YacTH, Ha JBWKEHWE, padoTy, CTOUMOCTH TOBApOB M
yCIyT, HaJOTH, 3a/a4i U3 O0JAacTH YIpaBJieHHs JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJATh BBIPAKECHUS, YPAaBHEHHUS, HEpPaBEHCTBA M HX
CUCTeMBbl MO YCJOBHUIO 3aJaud, HCCIEAOBAaTh IMOJyYEHHOE pEIIeHue U
OIICHUBAaTh MPaBIOMOJOOHOCTh PpE3yJlbTaTOB; YMEHHE MOJIEIHPOBATH
peasibHbIE CHUTYallMM Ha $3bIKE MAaTEMAaTHUKH;, COCTAaBJISTH BBIPAKECHMUS,
ypaBHEHUs, HEPABEHCTBA U MX CHCTEMBI 10 YCIOBHIO 33/1a4M, UCCIIEI0BATh
NOCTPOCHHBIE ~ MOJENM €  HUCHOJb30BAaHHUEM  ammapara  anreOpsl,

UHTEPIPETUPOBATH MOJTYUYECHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MOHATUSIMU: cpeAHee apupMeTHdecKoe, MeauaHa,
HauOoJbllIee U HaMEHbIee 3HAYCHHs], pa3Max, JUCIEepPCHUs, CTaHIApTHOE
OTKJIOHEHHE YHUCJIOBOTO Habopa; yYMEHHE W3BJIEKaTb, HWHTEPIPETHPOBATH
uH(bOpMaIMIO, TIPEJICTABICHHYIO B Ta0NMIaX, Ha quarpammax, rpadukax,
OTpaXaroIIyl0 CBOMCTBA pEabHBIX MPOIIECCOB U SIBICHUMN; MPEACTABIATH
uHGOpMAIIMI0O C TIOMOIIbI TaONWIl W JAUarpaMM; HCCIeI0BaTh
CTaTHUCTUYECKUE JaHHbIE, B TOM YHCJIE€ C NpPUMEHEHHEM TpauuecKux
METOJIOB U DIIEKTPOHHBIX CPEICTB; rpaUuecKd UCCIEeNOBaTh COBMECTHBIC

Ha6J'IIO,Z[eHI/I$I C IIOMOIIBKO AHUAr'paMM paCCCUBAHUS U JIMHEHHOM perpeccun

YMeHue OnepupoBaTh IOHATUAMM: CIY4YalHBIM ONBIT M  CIIy4alHOE

COGLITI/IG, BEPOATHOCTDH cnyqaﬁHor o CO6BITI/I$I; YMCHUC  BBIYHUCJIATH




BEPOATHOCTh C HCIIOJIB30BAaHUEM TpapHUUECKUX METOJ0B; TNPUMEHSTh
(GopMyNIBl CIIOKEHUST M YMHOXXEHHSI BEpPOSITHOCTEH, (QOpMyny IOIHOM
BEpOATHOCTH, Gopmyny bepHymmn, komOuHaTOpHBIE (PAKTHI U (HOPMYIIHI;
OIICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHIA; YMEHHE ONEepUPOBATH
NOHATUSIMH:  CIydailHas  BEJIMYMHA, pACHpEACICHHE BEPOSITHOCTEH,
MaTeMaTHYeCKOe OXHUJaHUe, JUCHEepCHs W CTaHJApTHOE OTKJIOHEHHE
CIlyYaifHOH  BENWYMHBI, (YHKUUU  paACHpEeleieHUuss U  IUJIOTHOCTH
PaBHOMEPHOTO, MOKAa3aTeIbHOTO M HOPMAJIBHOTO pacIpeieieHuil; yMeHne
WCIIOJH30BAaTh CBOWCTBA M3YYEHHBIX pACIpeleNieHUil JUIs peuieHus 3ajad;
3HaKOMCTBO C TIOHSITHSMH: 3aKOH OOJIBIIMX YHWCEJ, METOJBI BEIOOPOYHBIX
WCCIIeIOBaHMI; YMEHHE TIPUBOAUTH IPUMEPHI TPOSIBIICHHUS 3aKOHA OOJIBIITIX
qrcen B MPHUPOIHBIX M OOIIECTBEHHBIX SIBJICHUSAX, YMEHHE OINEPUPOBATH
MOHATUSAMHU: COYETAHWE, IIEPECTAHOBKA, UHUCIO COYECTAHUH, YHCIIO
MepecTaHoBOK; OMHOM HpBIOTOHA; yMeHHE MPHUMEHSATh KOMOHHATOPHBIE
GakTBl W pacCyXICHHS /IS pEHIeHHs 3a/1ad;, OICHUBATh BEPOSITHOCTH
peambHBIX ~ COOBITHMH;  COCTaBISATh  BEPOSTHOCTHYIO  MOJACIh U

WHTEPIPETUPOBATH MOJTYUECHHBIN pe3ylbTaT

YMeHue omnepupoBaTh HOHATHUSMU:  TOYKa, MpsMasi, IUJIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jy4, BEIMYMHA YIJIa, IJIOCKUHA YroJj, ABYrpaHHBIN
yroy, TpEXIpaHHBIM Yroi, CKpeliuBaroIifecs MpsMble, MapauieNbHOCTh U
MEPIEeHIUKYIAPHOCTD MPSIMBIX U IJIOCKOCTEH, Yroll MEXIY MPSIMBIMH, yrojl
MEXay MPSIMON U IUIOCKOCTBIO, YTOJ MEX/Y IUIOCKOCTSAMHU, PACCTOSHUE OT
TOYKH 10 IUJIOCKOCTH, PAcCTOSTHHUE MEXAY MPSAMBIMU, PACCTOSIHUE MEXIY
IUIOCKOCTSIMU; YMEHHE HCIOJBb30BaTh IPU PEIICHUU 3a/ad H3Y4YCHHbIE
(akThl U TeOpeMbl IIAHUMETPUHU; YMEHHE OIICHUBATh pa3Mepbl 0OBEKTOB
OKPY)KAIOIIEr0 MHpPA; CTPOUTh MATEMaTUYECKHE MOJIEIH C TOMOIIbIO
TeOMETPUYECKUX TMOHSATHUI W BENUYMH, pelIaTh CBS3aHHbIE C HUMHU

IMPAaKTHYCCKHUEC 3aJa9u

10

YMeHue omnepupoBaTh MOHATUAMM: IUIOWIAAb (UIYphl, 00BEM (QUIYpHI,
MHOTOT'PAaHHMK, TPaBUJIbHBIH MHOTOTPAaHHUK, CEYCHME MHOTOTPAHHHKA,
KyO, mapajulenenumnesn, Npu3Ma, OUpaMuaa, (urypa U IMOBEPXHOCTb
BpallleHHs, LWIMHAP, KOHyC, Miap, cdepa, IUomanb cdepsl, IUIOMAIb
MOBEPXHOCTU TMHMPaMHJbl, MpPU3MbI, KOHYycCa, LWIMHIpa, O00bEM KyOa,
OPSMOYTOJIBHOTO TapajjieNienunea, MNUpaMubl, NPU3MBIL, LWIMHApA,
KOHyca, IIapa, pa3BEPTKa IOBEPXHOCTH, CEYEHMsI KOHyca W LWIMHJIPA,

napalyieJIbHBIC OCH HWJIM  OCHOBAHHUIO, CCYUCHUC 1Iapa, IUIOCKOCTD,




Kacatomasicss cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOT'paHHUKA, M300pa’kaTh MHOTOTPAHHHUKH, (UTYphl U TOBEPXHOCTH
BpAIlEHUsA, UX CCUYCHMsI, B TOM YHUCIJIE C IOMOIUBIO DJIEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHSATh CBOWCTBA T'€OMETPUYECKUX (UTYp, CaMOCTOSTEIHHO
(dopMynHpOBaTh ONpeeNeHHs] U3y9aeMbIX (DUTYp, BBIIBUTATH THUIIOTE3BI O
CBOMCTBAX W MpPHU3HAKAX TEOMETPUYECKHX (HUTYyp, OOOCHOBHIBATH HIIH
OTpOBEpPraTh MWX; YMEHHE NPOBOAWTH KJIACCHPHUKANNI0 (GUTYp IO
pa3IMYHbIM TPU3HAKaM, BBINIOJHATh HEOOXOJUMbIE JONOJIHUTEIbHbIE

MOCTPOCHUS

11

YMeHHne  omepupoBaTh ~TMOHSATHUSIMH:  JBIDKEHHE B  IMPOCTPAHCTBE,
napayieIbHbIA TIEPEeHOC, CUMMETPUS Ha IJIOCKOCTH W B IPOCTPAHCTBE,
MOBOpPOT, MpeoOpazoBaHue MM0A00Ms, TOA0OHBIE (UIYpbI; yMEHHUE
pacrio3HaBaTh paBHbIE W TOJMOOHBIE (UTYPHI, B TOM 4YHCJIE B TPUPOJIE,
HCKYCCTBE, apXUTEKType; HCIOJIb30BaTh T€OMETPHUECKIE OTHOIICHHS TMPH
pelIeHny 3aad; HaXOJUTh T'E€OMETPUYECKHE BEIUYMHBI (JTHHA, YTOJI,
1011316, 00bEM) MPU PEIICHUH 3a]a4 U3 APYrUX yUeOHBIX MPEIMETOB U U3
peanbHON KU3HHU; YMEHUE BBIUUCIATh T€OMETPUUECKHE BETUYMHBI (AJIMHA,
yrojl, IJomaas, 00bEM, IUIOMA[b MOBEPXHOCTH), UCHOJb3YsS H3yUEHHbIE
(dopMynbl M METOJbI, B TOM YHUCIE: IUIOUIAJb NOBEPXHOCTU IUPAMMIBI,
MIPU3MBI, KOHYCA, IWINH/PA, IIoMaas cephl; 00bEM KyOa, MPSAMOYTOJILHOTO
napajenenunesa, MMpaMuabl, TPU3MbL, LWIMHIpPA, KOHYyca, II1apa; YMEHHE

HaXOJUTh OTHOIIIEHUE 00BEMOB 10 TI00HBIX (pUTyp

12

VYmenune OIICpHUPOBATh IIOHATUAMM: HNPAMOYIOJIbHasd CHCTEMa KOOPAHHAT,
BCKTOP, KOOpAMHATBI TOYKH, KOOpPAHWHATBI BEKTOpPa, CyMMa BECKTOPOB,
IMPOU3BCACHUC BCKTOpa Ha 4YHCJIO, Pa3jIo’KCHHUE BCKTOpa IIO 6a3Hcy,
CKaJILIpHOC  IPOU3BCIACHUC, BCKTOPHOC IIPOU3ZBECACHUC, YIrOJI MCKIAY
BCKTOpPAaMU; YMCHHUEC UCIIOJIL30BATh BeKTOpHLIﬁ u KOOpI[I/IHaTHHﬁ MECTOO AJIA

peHICHUs T€COMCTPUICCKUX 3a/lad U 3aa4 APYyIrux y‘le6HLIX IpeaMETOB

13

YMeHne BbIOMpATh MOJIXOANIUNA METO I pelICHUs 3a7a4d; TTOHMMaHUE
3HAYUMOCTH MAaTEeMAaTHKH B W3YYCHHH MPHUPOJHBIX M OOIIECTBEHHBIX
IpOLIECCOB U SIBJIICHUM; YMEHHE paclo3HaBaTh MPOSBIECHUE 3aKOHOB
MaTEeMaTHKH B UCKYCCTBE, YMEHHE MPUBOIUTH MPUMEPHl MAaTEMATHUECKUX

OTKPBITUM POCCUICKON U MUPOBOU MaTeMAaTHUYECKOW HAYKU




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COEePKAHUS
1 | Yucna v BeIUuCICHUS
1.1 | HarypasbHble u uensle yncia. [Ipu3Haku 1e1MMOCTH LEIbIX YUCEeN
12 Panmonanenbie uyncna. OOBIKHOBEHHBIC M JICCATUYHBIC JIPOOH, TIPOIEHTHI, OCCKOHEUHBIC
' MEPUOANYECKHIE IPOOH
13 Apudmernueckuil KOpeHb HATypaJbHOW cTemeHu. JIeHCTBUS C apupMETHUYECKUMHU
' KOPHSIMH HATYPaITbHOU CTETICHH
14 Crenenp ¢ nenbiM nokazatesneM. CTeneHb € palMOHAJIBHBIM TOKa3aTeneM. CBoiicTBa
' CTCTICHH
L5 CuHHyC, KOCHHYC M TaHT€HC YHUCJIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHTCHC
' YHCIIOBOTO apryMeHTa
1.6 | Jlorapudm uncna. JleciTHuHBIC H HATYpATbHBIE JIOTAPUPMBI
JlefictButenbHble 4yuciaa. ApudMETHYECKUE OTNepanud C JIEHCTBUTEIBLHBIMH YHCIAMHU.
1.7 | IpuOmmkEHHbIE BBIYMCIICHUS, MpPaBHJIa OKPYTJEHUS, NMPUKHUIKA W OIEHKAa pe3ysbTaTa
BBIYMCIIEHUI
1.8 | IIpeoOpa3oBaHue BeIpaKEHUI
1.9 | KommnekcHsie yncna
2 | YpaBHEHHS U HEpaBEHCTBA
2.1 | Lensie u npoOHO-pAIIMOHATILHBIC YPaBHEHHUSI
2.2 | UppanmoHaibHble ypaBHCHUS
2.3 | Tpuronomerpuieckue ypaBHEHUs
2.4 | Tloka3zaTenbHble U JOrapuPpMHUUECKre ypaBHEHUS
2.5 | Lensie u 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 | HUppanmonaibHbIe HEPABEHCTBA
2.7 | Tloka3zaTenbHble U JorapupMuUecKrue HEpaBeHCTBA
2.8 | TpuroHomerpuveckre HepaBEeHCTBA
2.9 | Cuctembl U COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB
2.10 | YpaBHeHHsI, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 | Matpuiia cucTeMbl JMHEWHBIX ypaBHEHUH. OTNpeenuTellb MaTPHIIBI




OyHKIMH U TpapUKH

Oynkiys, ciocoOsl 3aganus Gpyakuuu. ['paduk pynkunu. Bzanmuo oOpaTHbie QYHKIUH.

3 Yérusie n Heu€THbIe GyHKIUU. [leproauueckue GyHKIHHA
OO6nactp ompeseneHust 1 MHOKECTBO 3HaueHu GyHKuu. Hymn ¢ynakinun. [TpomexyTkn
3.2 | 3HakomocTosHCTBA. [IpOMEKYTKH MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl 1 MHHHMYMBI
¢bynkuuu. Hanbonpee u HanMeHbIee 3HaueHne QyHKIUU Ha TPOMEXKYTKE
33 Crenennasi (yHKIMSI C HaTypaJbHBIM M LEJIBIM IMOKa3zareneM. E€ cBoiicTBa u Tpaduk.
' CpoiicTBa u rpaduK KOpHsI N-0i CTENEeHH
3.4 | Tpuronomerpudecknue GyHKINHU, HX CBOHCTBA U rpaduKu
3.5 | INoxka3zarenpHast u orapudmudeckas GyHKINU, X CBOWCTBA U TPAPHUKH
36 Touku pa3psiBa. AcuMnToTH rpadukoB pyHKUKNA. CBOMCTBa PYHKUNMN, HENIPEPHIBHBIX Ha
' OTpe3Ke
3.7 | ITocaemoBaTeabHOCTH, CIIOCOOBI 3aIaHUs OCIEI0BATEILHOCTEN
3.8 | Apudmernueckas u reoMmeTpudeckas nmporpeccu. @opmyiia CI0KHBIX MPOLEHTOB
4 | Hayana MaTeMaTH4eCKOTO aHaIHM3a
4.1 | TlpowusBonnas ¢pyukuuu. [Ipon3BoAHBIC AIEMEHTAPHBIX (QYHKITUH
42 [IpuMeHeHne Mpou3BOIHON K MCCIIeOBaHNIO (DYHKITNH HA MOHOTOHHOCTD M 3KCTPEMYMBI.
' HaxoxxaeHne HanOoJIbIIEro 1 HAMMEHBIIETO 3HaYeHUs (PYHKLIUU Ha OTPEe3Ke
4.3 | TlepBooOpa3nas. MuTerpan
5 | MHoxecTBa U JOruKa
5.1 | MHoxecTBO, oriepaniuy HajJ MHOKecTBaMmu. J{narpammsl Ditsiepa — Benna
5.2 | Jloruka
6 | BeposATHOCTB U CTaTUCTHKA
6.1 | OnucarenpHas CTaTUCTUKA
6.2 | BeposatHocTh
6.3 | KomOunaTtopuka
7 | T'eomerpus
7.1 | ®urypsl Ha MJIOCKOCTH
7.2 | IlpsMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 | MHOrorpaHHHUKH
7.4 | Tena 1 MOBEPXHOCTH BpaLCHUS
7.5 | KoopauHaTbl 1 BEKTOPHI
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