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MNOACHUTEJBHASA 3AIIMCKA

Pabouast mporpamma ydeOHOro Kypca «I'eomeTpus» 0a30BOro ypOBHS st
oOyuarormuxcst 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DeaepaqbHOTO
rOCyIapCTBEHHOT'O 00Pa30BaTEILHOTO CTAaHAApTa CPEAHEro o0Iero oopa3oBaHus,
C y4€TOM COBPEMECHHBIX MHPOBBIX TpeOOBaHUM, TPEABSIBISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHHWIO, W TPAAUIUNA POCCHHUCKOTO 00pa30BaHMI.
Peanuzanmsi mporpaMMbl 00ecIieYnBaeT OBJIAJICHUE KITFOYEBBIMU KOMIIECTEHITUSIMU,
COCTABJISIFOIIIUMU OCHOBY JIJII CaMOPA3BUTHsI W HEMPEPHIBHOTO 0Opa3oBaHUS,
IIEJIOCTHOCTh OOIIEKYJIbTYpHOTO, JUYHOCTHOTO M IIO3HABATEIBHOTO Pa3BUTHUSA
JMYHOCTH 00YJarOIIHXCSl.

HEJU U3YYEHUA YYHEBHOI'O KYPCA

Baxxnoctp ydeOHOTO Kypca TEOMETPUHM Ha YpPOBHE CpPEIHEro oOIIero
oOpa3oBaHHsi OO0YCJIOBIIEHA NPAKTHUECKONH 3HAYMMOCTHIO METANpeIMETHBIX |
MPEAMETHBIX PE3YJIbTATOB OOYyYEHHs] T€OMETPUU B HAIpPaBICHUH JMYHOCTHOTO
pa3BuTHs oOydaromuxcs, ¢GopMUpoBaHUs (YHKIMOHATIBHOM MaTeMaTH4eCKOu
TPaMOTHOCTH, U3YYCHHUS APYTUX yU4eOHBIX AUCUMILINH. PazButre y oOyJarommxcs
MPaBUJIBHBIX TPEACTABICHUA O CYIIHOCTH W IPOUCXOXKICHUU TE€OMETPUUYECKHUX
abcTpakiuii, COOTHOLICHUH pPEaTbHOTO M WACATBHOTO, XapaKTepe OTpakKeHHUs
MaTEMaTUYeCKOM HAyKOW SIBJICHHM M TMPOIIECCOB pEalbHOrO MHpa, MECTe
r€OMETPUHU B CUCTEME HAYK M POJIM MATEMATHUYECKOTO MOJICIUPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yYalIuXcs, a TaKKe KadyeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl afanTalid B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcs OJHUM U3 0a30BbIX MPEAMETOB HAa YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs, TaK Kak oOOeCleYMBaeT BO3MOXHOCTh H3Y4YEHHUS Kak
JTUCIUTUIMH €CTECTBEHHO-HAYYHOUM HAMPaBIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbINUIeHHE, (HOpMHUpyeMOe TpHU H3YYCHHH OOYJaroIIMMHCS
MOHATUHHBIX OCHOB T€OMETPUH M TIOCTPOCHHUH IIETIOYKH JIOTHUYECCKUX YTBEPKICHHMA
B XOJI¢ pCIICHUS TCOMETPUYCCKUX 3ajad, YMCHHE BBIJIBUTaTh W OIPOBEPraTh
TUIIOTE3bl HETOCPEICTBEHHO HCIIOJIB3YIOTCA IMPHU PEUICHUH 3a/lady eCTECTBEHHO-
HAyYHOTO IIMKJIa, B YaCTHOCTH U3 Kypca (DU3UKH.

YMeHne opueHTHPOBATHCS B MPOCTPAHCTBE UTPAECT CYHIECTBEHHYIO POJIb BO
BCEX O00JAcTsIX ACSITeNbHOCTH 4YenmoBeka. OpHeHTalus YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIUalbHOrO ObITHA, (opMa
OTpaXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHE YCIHENIHOTO TO3HAHUS W aKTHUBHOTO
npeoOpa3oBaHus  JedcTBUTENbHOCTH. OmnepupoBaHWe  MPOCTPAHCTBEHHBIMU
oOpazamu 0OBEIUHSAET pa3Hble BUIbI Y4eOHOH M TPYIAOBOU AESATENBHOCTH,



SBIIIETCS OJAHMM M3 INPO(PECCHOHAIBHO BAXKHBIX KAauyeCTB, MOITOMY aKTyaJlbHa
3ajaya (OpMHUpPOBaHUS y OOYyYaOLIUXCS MPOCTPAHCTBEHHOTO MBIIUIEHUS Kak
Pa3HOBUIHOCTH OOpPA3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JAESITENFHOCTH IO MHOTUM HaPaBIICHUSIM.

Ilenb ocBoeHusi mporpamMmbl ydueOHOro kypca «l'eomerpusi» Ha 6azoBOM
ypOBHE 00y4deHHs — 00IIeoOpa3oBaTeIbHOE W OOLIEKYJIbTYpPHOE pPa3BUTHE
oOyvaroluxcs  4epe3  oOeclieueHWE  BO3MOXKHOCTH ~ IPUOOpETEeHUs U
UCIIOJIb30BAaHUSl CUCTEMATHMYECKUX TIEOMETPUYECKMX 3HAHUW U JEUCTBUIA,
CHelM(PUUHBIX T€OMETPUHU, BOZMOKHOCTH YCIEIIHOTO MPOIOIKEHUSI 00pa30BaHus
0 CTIICIUATBHOCTSIM, HE CBA3AHHBIM C MPUKJIAJTHBIM HCIOIH30BAaHUEM T€OMETPHH.

[IporpaMmma 1o reomeTpud Ha 0a30BOM YypOBHE IMpeIHA3HAYEHA JUIs
o0yJaroluxcs CpeHEN LIKOJIbI, HE UCIBITHIBABUINX 3HAYUTENBbHBIX 3aTpyIHEHUIN
Ha YpOBHE OCHOBHOI'O 0011ero oopa3zoBaHus. Takum oOpa3oM, oOydaronigecs Ha
0a30BOM YpOBHE JOJDKHBI OCBOHWTH OOIIME MaTeMaTHYECKHE YMEHHS, CBS3aHHBIC
CO cHenupuKoil TEeOMETpUH U HEOOXOAMMBIE sl JKU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOKHOCTh U3YUUTh I'€OMETPHUIO OoJiee
riy0O0OKo, €clii B JajlbHEHIIEM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUYECKHX
3HaHUSAX B MIPOPECCHOHATBHOMN JEATEIbHOCTH.

JlocT)KeHHE LEeIu OCBOECHHSI MPOrpaMMbl OOECIIEUMBAETCS PELIEHUEM
COOTBETCTBYIOIIMX  3a7ad. [IpHOpPUTETHBIMH 3aJadaMd  OCBOCHHSI  Kypca
«["eomerpum» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIOTCS:

e (opMHpOBaHHE MPEICTAaBICHUS O TEOMETPUU KaK YacTh MHUPOBOM

KYJBTYpPBbI B OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOITIM MHPOM;

e (dopMupoBaHHE TPEACTABICHUS O MHOTOTPAHHHMKAX W TellaX BpaICHUS
KaK O BOKHEHIINX MaTeMAaTHYECKUX MOJENAX, TO3BOJSIONINX OMUCHIBATDH
U U3y4aTh pa3HbIe SBJICHUS OKPYKAIOIIETO MUPA;

e (opMHpOBaHME YMEHMsI pacllo3HaBaTb Ha 4YepTekax, MOJEISIX U B
peaslbHOM MHpPE MHOTOTPAaHHUKH U TeJla BPAIICHHUS;

e OBJIaJICHUE METOJIaMHU PEILECHUs 3a/1ay Ha MOCTPOCHMSI Ha M300paMeHUsIX
IPOCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU TOHSATHSIMH O
MHOTOTpaHHHUKAX U TeJlaX BPALICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJICHUE  QJITOPUTMAMH  PEIICHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMUpoBaHHEe yMEHHS TMPOBOAWTH  HECIOXHBIE JIOKa3aTeIbHBIC
pacCyXJeHHS B XOJE pEIICHUS CTEPEOMETPHUECKUX 3alad W 3afad C
IPAKTHUECKUM COJICP)KAHUEM;

e pa3BUTUE  UHTECIUIGKTYaJbHBIX W TBOPYECKUX  CIOCOOHOCTEM
oOyvarolmuxcs, [O3HABAaTEIbHON  AKTUBHOCTH,  HCCJIEI0BATEIbCKUX
YMEHHM, KpUTUIHOCTH MBIIIICHUS;



e (opmupoBanue (GyHKIHMOHATIBHOM I'PaMOTHOCTH, peeBaHTHOM
r€OMETPUU: YMEHUE paclo3HaBaTh MPOSIBICHUS TIEOMETPUUYECKHUX
MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B pEATbHBIX KU3HEHHBIX
CUTyalllsIX M TPU HM3YyYEHUU APYTUX YYEOHBIX MPEAMETOB, MPOSIBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylupoBaTh HX Ha S3bIKE
Tr€OMETPUU U CO3/1aBaTh F€OMETPUUECKHE MOJIEINU, IPUMEHATH OCBOCHHBIN
r€OMETPUYECKUN ammapar sl PelIeHHUs] NPAKTUKO-OPUEHTHUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATh U OLIEHUBATH MTOJIYYEHHBIE PE3YJIbTATHI.

OTIUYUTENbHON OCOOEHHOCTHIO MPOTPAMMBI SBIISETCS BKIIOYEHHE B KypC
CTEPEOMETPUM B Hayalle €ro HM3y4YeHHs 3aJay, pEIIaeMbIX Ha YpPOBHE
WHTYUTUBHOTO MO3HAHUS, U ONPeeIEHHBIM 00pa3oM OpraHn30BaHHas paboTa HaJ
HUMH, YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTMUECKOTO U IPOCTPAHCTBEHHOI'O
MBIIIUICHUSI, CTUMYJIUPYET MPOTEKAHUE WHTYUTUBHBIX MPOILIECCOB, MOTUBUPYET K
JAJbHEUIIIEMY U3YyYECHUIO IPEIMETA.

[Ipeanoutenue oTaAETCS HATIAIHO-KOHCTPYKTUBHOMY METOJIy O0y4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHHSI UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEAMETHO-
MPAKTUYECKON JeATEeNbHOCTU. Pa3zBUTHME MPOCTPAHCTBEHHBIX MPEACTABICHUN Y
yYallUXCcsl B Kypce CTEPEOMETPUM NPOBOAMUTCS 3a CUET peIIeHUs 3aJad Ha
CO3JaHME€  NPOCTPAHCTBEHHbIX O0Opa3oB M  3aJad Ha  ONEPUPOBAHUE
IPOCTPAHCTBEHHbIMU OOpa3amu. Co3naHue oOpa3za MPOBOAUTCS C OMOPOM Ha
HarJISIIHOCTh, a OIIEpUpPOBaHUE O00pa3oM — B YCJIOBHSIX OTBJICUEHUS OT
HAIJISITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHBIE conepkaTenbHble TUHUH Kypca «l'eometpun» B 10-11 kmaccax:
«MHororpanHukn», «lIpsiMble ¥ IIOCKOCTH B MPOCTPAHCTBEY, «Tena BpaeHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTIOTUUECKUX YMEHUHN
pacrpenensieTcs He TOJbKO M0 COAEP/KATENIbHBIM JIMHUSIM, HO W 1O Trojam
o0ydeHHUs Ha YPOBHE CpPEIHEr0 00IIero 00pa3oBaHus.

Conepxxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTam
OCBOCHHUS paboueil MporpamMmbl, pachpefeia€HHbBIM 10 rojaM OOy4eHus,
CTPYKTYPUPOBAHO TakuM o0Opa3oM, 4YTOObI OBJAJIEHUE TIE€OMETPUUECKUMU
MOHATUSIMU U HABBIKAMH OCYILIECTBIISIOCH MOCJIEI0BATENIBHO U MOCTYIATENBHO, C
COOJTIO/IEHNEM TPUHIIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIFOUAJIUCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEICTABICHUN OOy4YarOMIMXCS, paciiupss U
yriyostsist e€, 00pa3ysi MPOUYHbIE MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IVIAHE

Ha u3yuenne reomerpum orBoaurcs 2 yaca B Heneno B 10 knacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsiMble ¥ IJIOCKOCTH B POCTPAHCTBE

OcCHOBHBIE  TIOHATHS  CT€peOMETpuUU. Touka, mpsiMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.

B3anmHoe pacnosiokeHrne MpsAMBIX B NPOCTPAHCTBE: IEPECEKAIOLINECH,
NapajuleNIbHble W CKpelmuBarommecs npsamele. [lapaensHOCTs NpsAMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: MAPAJUIEIBHBIE IPAMBIE B NPOCTPAHCTBE;
[1apaJuIeNIbBHOCTh TPEX MNMPAMBIX; MAPAJIIEIBHOCTD MPAMON M IUIOCKOCTU. YIUIBI €
COHAIIPaBJICHHBIMA CTOPOHAMH; YroJd MEXAy NPsAMBIMA B IIPOCTPAHCTBE.
[TapamienbHOCTH TTOCKOCTEH: MapayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTel. [lpocTeiliie mnpocTpaHCTBEHHbIE (PUIYpbl Ha
IUIOCKOCTH: TETpa3Ip, KyO, napajjiesienumnea; NoCTpPOeHUE CEUEHUI.

IleprieHIMKYJISAPHOCTD HPSIMOM U IJIOCKOCTU: IEPIICHINUKYJIAPHBIE NIPSMBIC B
IIPOCTPAHCTBE, NPSAMBIC MapaJUICAbHbIE W IEPIECHIMKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTU IPAMOW M INIOCKOCTH, TeOopeMa O IIpsAMOH
MEPIECHINKYJIAPHON IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJ MEXAY NPSMOU H
IJIOCKOCTBIO;  JIBYTPAHHBIM  Yrojl, JIMHEWHBIM yroJdl  JIBYTPAHHOTO  yIJia.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSHUE OT TOYKU 0 IIJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM 10  IUJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYISIPHOCTh  IJIOCKOCTEW:  NPHU3HAK  IEPIEHAMKYJSIPHOCTH  JBYX
mIockocTer. Teopema o TpEX NMepHeHIuKyIspax.

MHOrorpaHHUKHU

[loHATHE MHOTOTpaHHMKA, OCHOBHBIE DJIEMEHTHI MHOTOTPAaHHHUKA, BBITYKJIbIE
Y HEBBIIYKJIBIE MHOTOIPAHHUKH; pa3BEPTKA MHOTOTpaHHMKa. [Ipu3ma: n-yrospHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBI, IpsiMasi U HAKJIOHHAs MPU3MBbI; OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IIPSAMOYTOJIbHBIN
napajuieienunes U ero cpoicrsa. Ilupamupa: N-yrojapHas nupamuaa, TpaHd U
OCHOBaHME MUPAMMJIbI; OOKOBAs U MOJIHASI TOBEPXHOCTh MUPAMU/IbL; IPABUIIbHAS U
ycedéHHas nupamMuga. OJEMEHThl TMpu3Mbl W nupamuisl. [IpaBunbHbIE
MHOTOTPAaHHHUKU: TOHATHE NPAaBUIBHOIO MHOTOIPAHHUKA; MpPaBUJIbHAS MpPHU3Ma U
IpaBWiIbHAs NUpaMUAa; NPaBWIbHAS TPEYrojbHAas MNUpaMUJa W IPABUIbHBIN
TeTpadap; KyO. IlpencrtaBneHue o mNpaBUIBHBIX MHOTOTPAHHUKAX: OKTadJp,
noaekadIp u ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CummMeTpuss B IPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIIBHO TOYKH, MPSIMO,
IUDIOCKOCTU.  OJEMEHThl CUMMETPUM B MNHpPAMHUAAX, NapajuIeNenuIenax,
MPAaBWJIBHBIX MHOTOTPAHHUKAX.



Beruncienre 37€MEHTOB MHOTOIPAaHHUKOB: pEOpa, JIuUaroHayiv, YTJIBL.
[Tnomanas OOKOBOW MOBEPXHOCTH U IIOJHOM TOBEPXHOCTH MPSIMON IPU3MBI,
IUIOLIAJb OCHOBAHMM, TeopeMa O OOKOBOW ITOBEPXHOCTH NPSIMOM IPU3MBIL.
[Inomaas OOKOBOM TMOBEPXHOCTH M MOBEPXHOCTH TMPABWIBHOM MHPAMUJBI,
TeopeMa O IUIomaau yceuéHHoM mnupamuabl. [loHstue 00 00bEMe. OOBEM
MUPAMUIBI, TPU3MBI.

[Tono6upie Tenma B mpocTpadcTBe. COOTHOIICHUS MEXIY IUIOHIAISIMU
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJL.

11 KUIIACC

Tesa Bpamenus

nmmenpryeckas ITOBEPXHOCTB, oOpa3yroiue HAJIMHIPUIECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpPXHOCTU. [[unuHAp: OCHOBaHUA U
OOKOBasi MOBEPXHOCTh, OOpa3ywolias MU OCh; IUIONIaJAb OOKOBOM M TOJHOMN
MOBEPXHOCTHU.

KoHnueckass moBepXHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OChb U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHME U BeplIMHA, 00Opa3yrolias
U OChb, IUIOMaJb OOKOBOM U TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: UEHTp, paauyc, AUAMETP; IUIONIAJb MOBEPXHOCTU CQEPHI.
B3auMHoe pacnonoxenue cepbl U IIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
JI011aab Chephl.

N3o00pakeHne Ten BpalieHusl Ha TI0CKOCTH. Pa3BEpTka MUIMHIpA U KOHYCA.

KomOuHanuu Tenm BpaileHus ¥ MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpallCHUSI.

[Toustre 06 00bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 06 00bEMe
MPSIMOYTOJILHOTO Tapajienenunena u ciaeactBuss u3 He€. OO0bEM IMIMHIpA,
koHyca. O0BEM 11apa u miIomaas chepsl.

[logoOHbie Tena B mnpocTtpaHcTBEe. COOTHOWIEHUS MEXAY IUIOMIAASIMHU
MOBEPXHOCTEH, 00bEMaMU MTOAOOHBIX TE.

Ceuenust mwiMHApa (MapauielbHO M TEPHCHAUKYISIPHO OCH), CEUCHHS
KOHyca (mapajuielbHO€ OCHOBAHHMIO M MPOXOJAIEe 4Yepe3 BEpIIMHY), CEUEHUs
niapa.

BekTopbl 4 KOOPAMHATHI B IPOCTPAHCTBE

BekTtop Ha miockoctu U B ipocTpaHcTBe. Cl0KEHUE U BBIUYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha yucio. Pa3noxkeHue BeKTopa Mo TpEM HEKOMIUIaHAPHBIM
BekTopaM. IIpaBmwio mapamnenenunena. Pemenuwe 3amad, CBSI3aHHBIX €
IIPUMEHEHUEM INpaBWJI JEUCTBUM € Bekropamu. IIpsmoyrosbHas cucrema



KoopauHaT B mnpocTtpaHcTBe. KoopauHatel BekTopa. IIpocreiimme 3amauu B
KOOpAMHATax. YTrojl Mexay BekropaMu. CKalasipHOE NPOU3BEIACHUE BEKTOPOB.
Bbluncienre yrioB MexXay MPsIMBIMU U IJIOCKOCTSIMU. KOOpIMHATHO-BEKTOPHBIM
METO/1 IIPU PEIICHNH F€OMETPUYECKUX 3a/1aY.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHMSI MPOrpaMMbl Y4eOHOro mMpeameTa
«MareMaTuka» XapakTepu3yIloTCs:

I'pa:xxnanckoe BocnnuTanue:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKOHN TTO3UIINN 00YUaIOMIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOI'O 4YI€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEeMaTUYECKUX OCHOBAaX (YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYD, SBICHHM,
MpoLeTyp TpaXITaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI H Tp.), yYMEHHUEM
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHUH C UX
GyHKIMUSIMU ¥ HA3HAYCHUEM.

ITaTpuoTnyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUNCKOMN TPAKIAHCKON UIACHTUYHOCTH, YBAKCHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUHUCKOM MaTeMaTUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKONW MAaTE€MaTHUYECKOW IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTHXKEHUM B JIPYTMX HayKaxX, TEXHOJOTusX, cdepax
HKOHOMUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

OCO3HAaHHEM JTyXOBHBIX LEHHOCTEU POCCHUICKOTO HapoJa;
c(OPMHPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHMS, OTUYECKOTO  TOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JIOCTUKEHHUN HAYKU U JEATEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO OYyIIEro.

JcTeTHYeCKOe BOCIMTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3ajad, pEIIEHHN, PACCYX/ICHU;
BOCIIPUUMYHMBOCTHIO K MATEMaTUYECKUM aCleKTaM Pa3IMYHbIX BUAOB UCKYCCTBA.

duznvecKoe BOCUTAHNE:

c(hOPMUPOBAHHOCTHIO YMEHHUS TMPUMEHSITh MaTEMaTUYEeCKHWE 3HAHUS B
HWHTEpecax 370poBOoro u 6e3omacHoro odpasa >KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 370pPOBBIO (3I0pOBOE MUTaHUE, COATAHCUPOBAHHBIA PEKUM 3aHATHU U

OT/IbIXa, peryisipHas busnueckas aKTUBHOCTD); ¢dbusnueckoro
COBEPIIICHCTBOBAHMSI, npu 3aHATHAX CIIOPTHBHO-03/I0POBUTEIHLHOM
JeSITETTHHOCTBIO.

Tpynosoe Bociuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTH TPYAOJIOOUS; UHTEPECOM K
paznuuHbiM  chepam  Mpo(ecCHOHANBHON  JNESATENbHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPUIOKEHUSMHU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccu W pean30BbIBATH COOCTBEHHBIC >KM3HCHHBIC ILJIAHBI,



TOTOBHOCTBIO W  CIOCOOHOCTHIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha MPOTSHKEHUU BCEH >KU3HU; TOTOBHOCTHIO K AaKTUBHOMY
YYaCTHUIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH.

JKOJIOruYeCKOe BOCIIUTAHHUE:

c(OPMHUPOBAHHOCTHIO HKOJOTUYECKON KYJIbTYpbl, MMOHUMAHUEM BIIUSHUS
COLMAIBHO-?)KOHOMHYECKUX IMPOLECCOB HA COCTOSIHUE MPUPOJHOM M COLIMATIBHOU
Cpellbl, OCO3HaHWEM TIJ00aJbHOTO XapakTepa OSKOJOTUYECKHX MpoliieM;
OpUEHTAlMEll Ha MPUMEHEHUE MATEMATHYECKUX 3HAHUM I pELICHUs 3a1ad B
0o0JaCTH  OKpY)KAromIel Ccpepl, IUIAHUPOBAHUS IMOCTYNIKOB W OIEHKH WX
BO3MOYKHBIX TTOCIIEJICTBUUN JIJII OKPYKAIOIIEH CPEBI.

IleHHOCTH HAYYHOT0 O3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKM W  OONIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM Hayku Kak cdepbl 4YeTOBEYECKON JIesTEIbHOCTU, STaloB €€
pPa3BUTHS M 3HAYUMOCTH IS PAa3BUTHUS IMBWIM3ALUU;, OBJIAJCHUEM S3bIKOM
MaTeMaTUKU U MaTeMaTU4YeCKOW KyJIbTypOW KakK CpEJCTBOM MO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBISITh MPOEKTHYID M MCCIEAOBATEIbCKYIO JAESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATbBI

MeTtanpeameTHbie pe3yabTaThl OCBOSHHS MPOrpaMMbl y4eOHOrO TpeaMera
«Marematuka XapaKTepU3yHOTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HABAMENbHLIMU  OCUCBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuusepcarvnvie  noznasamenvHvle  Oeticmeus, — 0OecnewUBAOM
Gdopmuposanue 6a308bIX KOSHUMUBHLIX HNPOYECCO8 00yYaowuxcs (oceoenue
Memoo0o8  NO3HAHUSL  OKpYJcaroweco  Mupa,  NpUMEeHeHue  JI02UYEeCKUX,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble Jloruyeckue AeicTBUs:

e BBIABIIATh U XapaKTEPHU30BaATh CYIICCTBEHHBIE MPU3HAKA MAaTEMaTHIECKUX
OOBEKTOB, TOHSATUN, OTHOLICHUN MEXAY MOHATUAMH; (OPMYITHPOBATH
OTpeNeNiCHUs]  TOHSTHI;, YCTaHABIMBATh CYIICCTBEHHBIH  MPH3HAK
KJaccu(ukaluyy, OCHOBaHUS JUIsi OOOOIIEHUS M CpPaBHEHHUS, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymupoBaTH W MPeoOpPa3OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBbIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE,
YCIIOBHEIE;

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3UM W
npoTtuBopeursi B (aKkTax, JaHHBIX, HAONIOJACHUSX U YTBEPKICHUSX;



npeajiaraTh ~ KpUTEPUM  JJIS  BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
MIPOTUBOPEYMH;

e Jl€JaTh BBIBOABI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEJIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKJICHUN (MPSAMBIE U OT MPOTHUBHOIO), BBICTPAWBATh apryMEHTALHUIO,
OPUBOAUTH TPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJIEHUS U BBIBOJIBL;

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3anayu (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIICHUs, BBHIOMpaTh HauboJee NOAXOMANUNA C Y4ETOM
CaMOCTOATENILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBaresibCKue AeiicTBUS:

e HCIIOJB30BAaTh BOIIPOCHI KaK HCCIEAOBATEIBCKUN MHCTPYMEHT MO3HAHUS;
(GbopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME IPOTUBOPEUYUE, MPOOJIEMY,
yCTaHaBIMBaTh  HCKOMOE€ M  JaHHoe, (OpMUPOBaTh  THIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULUIO, MHEHHUE;

e IPOBOJHUTH CaMOCTOSITEJIBHO CIUTAHMPOBAaHHBIN HKCIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTU4YeCKOTO
O0OBbEKTa, SIBIECHUSA, NPOLECCAa, BBIABICHUIO 3aBUCUMOCTEM MEXIY
00BEKTaMH, SBICHUSIMH, IPOIIECCAMU;

e CaMOCTOSITEIBLHO (POPMYIUPOBATH 0OOOIIEHUS U BBIBOJIBI MO pPe3yIbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEJOBaHMsI, OLEHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHHIA,

e TMPOTHO3UPOBATH BO3MOKHOE pPa3BUTHE NpoOLIECCa, a TAaKKe BbIIBUTATh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ undopmanueii:

e BBIABIATH AehUIUTH MHGOPMAIIUU, NAHHBIX, HEOOXOIUMBIX JIJIs OTBETa
Ha BONIPOC U AJIA PELICHUS 3a]1a4H;

e BbIOMpaTh HMH(OpPMALMIO U3  HUCTOYHMKOB  PA3JIMYHBIX  THIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETHPOBATH MH(OpMAIHIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MH(GOPMAIIUIO, IPEJICTABIATh €€ B Pa3IUYHbIX (HopMax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OLICHUBATH HaAEKHOCTD uHpopmanuu 1o CaMOCTOSITEJIbHO
c(hOPMYIUPOBAHHBIM KPUTEPHUSIM.

2)  VYuueepcanvhvle  KOMMyHuUKamugHnvle — Oclicmeus,  00ecneuusaom

chopMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAOUWUXCHL.

Oo0menne:



BOCIIPUHUMATh W (OpPMyIUpOBaTh CYKACHHUS B COOTBETCTBUU C
YCIIOBUAMHU U LIEISIMHU OOIICHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHHSI B YCTHBIX U NMHCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO
XOJIy pellIeHus 3ajaul, KOMMEHTHPOBATh MOTYYCHHBIN pPe3ybTarT;

B X07ie 00CYKJIeHHS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOil TEMBI,
po0JieMbl, perraeMoi 3a/1a4uu, BbICKa3bIBaTh UJI€U, HAIICJICHHbBIE Ha TIOUCK
peIIeHUs; COMOCTABIATh CBOM CYXACHUS C CYXICHUSMH JPYTUX
YYaCTHHUKOB JHajiora, oOHapyKWBaTh pa3iUdue M CXOJCTBO MO3MIIMMN; B
KOpPEKTHOM Popme popMyIHpOoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
OpEJCTaBIsITh  pPE3yNbTaThl  pEUIeHWs  3aJayd,  JKCIEPUMEHTa,
UCCIIEIOBaHMSI,  TMPOEKTa;  CAaMOCTOSTENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C yU4ETOM 3a/1a4 MPE3eHTAUU U OCOOEHHOCTEN ay TUTOPHUH.

CorpyaHuuecTno:

3)

NOHMMATh W HWCHOJb30BaTh  IMpPEUMYIIECTBA  KOMaHIHOM U
WHIUBUYAIbHOM pabOThl MPU pENIEHUHU YUYE€OHBIX 3a/1a4; IPUHUMATD LETh
COBMECTHOM JEATENbHOCTH, IUIAHUPOBAaTh OPTraHMU3aLUI0 COBMECTHOU
paboThl, pacpeAeaTh BUIbl padboT, 10rOBapUBaThCs, 00CYkKAATh MIPOLIECC
U pe3ynbTar paboThl; 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
y4acTBOBATh B IPYIIIOBBIX (popMax padOThI (00CYyKaeHUsI, 0OOMEH MHEHUH,
«MO3TOBbIE IITYPMBD» W HHBIE); BBINOJIHATH CBOIO 4YacThb pabOThl U
KOOPJIMHHPOBaTh CBOM JEWCTBHS C JPYTMMH WICHAaMH KOMAHJBI;
OLICHMBATh KauyeCTBO CBOEro BKJIaJa B OOUIMI MPOAYKT MO KPUTEPHSIM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

Vuusepcanvuvie  pezynamuenvie oeticmeus, obecneuugarom

GopmuposaHue cmviC108bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUYHOCTIU.
Camoopranm3amnus:

COCTAaBJISITH IJIaH, AJITOPUTM PEIIIEHUS 33]1a4H, BBIOUPATh CIIOCO0 pereHus
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YYETOM HOBOU
MH(pOpMALIUH.

CaMOKOHTPOJIBb:

BIAJCTh HABBIKAMU TIO3HABATEIHHOM pediekcuu Kak OCO3HaHUS
COBEPIIAEMBIX JIEMCTBUM UM MBICIUTENBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BIAJCTh CHoco0aMu  CaMONPOBEPKH, CAMOKOHTPOJIS TMpolecca |
pe3yJsibTaTa pelieHus MaTeMaTHYECKOM 3aauu;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTHh IPU PEUICHUHU
3a7a4d, BHOCUTb KOPPEKTHBBI B [ESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OILICHUBATh COOTBETCTBHE pe3yjbTaTa ILEJIW M YCIOBHUSIM, OOBICHSITH
IIPUYUHBI JTOCTIKEHUS WIM HENOCTWKECHHUSA DPE3YJIbTAaTOB ACATEIBHOCTH,
HAXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATDBI
10 KIIACC

OnepupoBaTh NOHATUAMHU: TOUKA, IPSAMasi, IJIOCKOCTb.

[IpuMEHATh AKCMOMBI CTEPEOMETPHM M CIEACTBUS W3 HUX MPU PEUICHUHU
reOMETPUUYECKUX 3a/1a4.

OnepupoBaTh NOHATHIMU: MAPAIETBHOCTh U MEPIEHANKYIIIPHOCTD MPSMBIX
U IUIOCKOCTEH.

KnaccuduimpoBarh B3aMMHOE pPacHoOJIOKEHUE MPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarh MOHATHAMM: JBYTPAHHBIA YTOJ, TPaHd ABYTPAHHOIO YIJIa,
pedpo IBYrpaHHOrO yria; JUHEMHBIA Yrojl ABYTPAaHHOIO yIJja; rpajycHas mepa
JBYTPAHHOTO yIJa.

OnepupoBarh MOHATUSMU: MHOTOTPAHHMK, BBIMYKJIBIA M  HEBBITYKJIBIHI
MHOTOIPAHHHK, 3JIEMEHTBl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHUJABI MHOTIOIPAaHHUKOB (MHpamMuaa; NpuU3Ma,
IPSIMOYTOJIBHBIN Mapajuienenumnen, Ky0).

KnaccupunupoBaTe ~ MHOTOTpaHHUKHM,  BbIOMpass ~ OCHOBaHUS UL
Kiaccuukanuy (BBIMTYKJIbIE M HEBBINYKJIbIE MHOTOTPAHHUKHW; MPaBUIIbHbBIE
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajuIeICIUNIEebl).

OnepupoBath MOHATHUAMMU: CEKYIIAS MNIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBACHATH MPUHIIMIIBI TOCTPOEHUS CEUEHUH, UCIIONIb3Ysl METOJT CIIEIOB.

CtpouTh ceueHHs MHOTOIPAHHUKOB METOJOM  CJEIOB, BBIMOJHATH
(BBIHOCHBIE) TUIOCKHE YEpPTEKH M3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYpP: BHI
CBEpXY, COOKY, CHHU3Y.

Pematp 3a1aun Ha HAXOXKJECHUE T€OMETPUUYECKUX BEJIMYUH MO 00pa3am Win
QITOPUTMaM, TNPHUMEHSSI HW3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 3a7a4 HAa BBIYUCICHUE PACCTOSHUNA MEXIY IBYMS
TOYKaMH, OT TOYKA JO MNOPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.

Pematp 3a1aun Ha HAXOXKJECHUE T€OMETPUUYECKUX BEJIMYUH MO 00pas3iam Win
QIrOPUTMAaM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKUE METOABbl IPU PEIICHUU
CTaHJAPTHBIX  MaTeMaTMYEeCKUX 3aJady Ha BBIYUCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMUCS MPAMBIMHU, MEXKIYy MNPsIMOM M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Boruucisate 00bEMBI U TIJIOMIAM MOBEPXHOCTEW MHOTOTPAaHHUKOB (TIpHU3Ma,
nupamMpga) ¢ OpuMeHeHueM (OpMyJl; BBIUMCISATH COOTHOIICHHUS MEXKIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBarh NOHATHSAMHU: CHUMMETPUS B IPOCTPAHCTBE;, LUEHTP, OCh H
IUIOCKOCTh CHMMETPHH;, LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (PUTYPHI.

W3Bnekath, mnpeoOpa3oBbIBATH W HUHTEPHPETHPOBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MpeJCTaBICHHYIO Ha YepTexax U
PUCYHKaX.

[IpumensTs TeomeTpudeckue (aKThl IS PELICHUS CTEPEOMETPUUCCKUX
3a]1a4, MPEANOJaratonX HECKOJIBKO IIAroB PELICHHUs, €CIH yCIOBUS TPUMEHEHUS
3aJlaHbl B SIBHOM (hopMme.

[IpuMeHATH  NpOCTEMIIME IPOTPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKHX 3a/1a4.

[IpuBoANTH NpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPONE U
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMEHATh IOIMY4YEHHBbIE 3HAHUS HA IPAKTUKE: AaHAJIU3UPOBATh PEAIbHBIE
CUTyallUM W NPHUMEHATh HU3YyYCHHBIC IOHATHS B IPOLECCE IIOMCKA PEIIEHUs
MaTeMaTHYeCKu C(HOPMYIHPOBAaHHONW MPOOJIEMbI, MOJAEIUPOBATh pEajbHbIC
CUTyallUM Ha A3BIKE TE€OMETPUH, HCCIEAOBaTh IOCTPOECHHBIE MOJEIU C
MCITOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATUI U TEOPEM, ammapara ajareopbl; pemarb
IIPaKTUYECKHE 3a/1a4U, CBA3aHHBIE C HAXOKJICHUEM F€OMETPUYECKHUX BEJIUYMH.

11 KUIIACC

OnepupoBarh MNOHATHSAMU: [WJIMHIPUYECKAs TOBEPXHOCTb, 0OO0Opa3yroIINe
MUJIMHAPUYECKOH  TOBEPXHOCTH;  IWJIMHIAP;  KOHWUYECKas  IMOBEPXHOCTH,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacno3naBate Tena BpameHus (IMIMHAP, KOHYC, cdepa u 1map).

OOBICHATH CIIOCOOBI MOTYUYEHHUS TEJ BPAIICHHUS.

KinaccudunmpoBaTh B3auMHOE pacnoiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA, BBHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA IIAPOBOTO CIIOS;
LIapOBOU CEKTOP.

Boluucnsate  00BEMBI M IJIOIIAAM  TNOBEPXHOCTEH  Tell  BpauleHwus,
T€OMETPUYECKUX TeJI C TPUMEHEHUuEM (HOpMyI.

OnepupoBarh TMOHATUSAMH: MHOTOTPAaHHUK, BIHMCAHHBIA B chepy
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAaHHAS B MHOTOTPAHHUK WU TEIO
BpaIllCHUS.

BBIYUCHATE COOTHONMICHHSI MEXKIY TUIOMASIMU MMOBEPXHOCTEH W 00bEMaMU
MOTO0HBIX TE.



N300paxaTh u3yyaeMmble (QUIypbl OT PYKH U C HPUMEHEHHEM IPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BBINONHATE (BBIHOCHBIE) INTOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢buryp: BUx cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHHUSI TEJ BPALLICHHUS.

W3Bnekatb, WHTEPHpPETUPOBATH W MPeoOpa3oBbIBaTh HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
pPHUCYHKaX.

OnepupoBaTh NOHATUEM BEKTOP B IPOCTPAHCTBE.

BBITIONHATE  JEHUCTBHUSI CIOKEHHS BEKTOPOB, BBIYMTAaHUS BEKTOPOB U
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOMCTBAMH OHU 00JIaJaI0T.

[IprMeHATh IpaBUIIO MapasuIeIEIUIICAA.

OnepupoBaTh NOHATHAMU: 1EKAPTOBBI KOOPJIMWHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOPAa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpA, YIOJ MEXIY
BEKTOPAaMH, CKAJSIPHOE IIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIaHAPHBIE
BEKTOPBI.

HaxomuTe cymMMy BEKTOPOB M NMPOU3BEAEHNE BEKTOPA HA YUCJIIO, YTOJI MEXKIY
BEKTOpPaMH, CKaJsApHOE IIPOM3BEACHUE, pACKIAAbIBaTh BEKTOp 1O JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3aaBaTh IJIOCKOCTh YPABHEHUEM B JICKAPTOBOW CUCTEME KOOPAUHAT.

[IpumensTb reomeTpuyeckue (akTbl Ui PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIarallinX HECKOJIBKO IAaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemars mpocreiimme reoMeTpuYecKre 3aJayd Ha MPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METOAA.

Pemlare 3amauyn Ha JOKA3aTENbCTBO MATEMAaTUYECKUX OTHOILUEHUH U
HaX0XJIeHWE FeOMETPUUECKUX BEJIMUYMH [0 o0pa3laM WM alfOPUTMaM, IPUMEHSS
WU3BECTHBIE METO/IbI IIPU PELICHUH CTaHAAPTHBIX MAaTEMAaTUYECKUX 3a7ay.

[IpruMeHsaTh mpocTeWlne NPOTrpaMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IprBOoaWUTH NpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOAE H
JKA3HU, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB N'€OMETPUHU B UCKYCCTBE.

IIprMeHATh MOJyYEHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH DPEAJIbHBIC
CUTyallMd W NPUMEHATb HW3YYEHHBIE TOHATUA B IPOLECCE IOMCKA PELICHUS
MaTeMaTU4YeCcKu CQOPMYIMPOBAHHON TPOOIEMBbI, MOJIECIUPOBATH pEabHbIC
CUTyallMd Ha S3bIKE TE€OMETPUHU, HCCIENOBaTh MOCTPOECHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX TOHATHI U TeOpeM, anmapara ajireOpsl; pemarhb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.
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Kourpoabnbie | IIpakTuyeckue
n/n NPOrpaMMbl Bcero o0pa3oBaTe/bHbIC
padoThbI padoThbI
pecypchbl
Bu6muoreka [IOK
1 B 10
BEACIHHE B GTEPEOMETPHIO https://m.edsoo.ru/1c209e37
9 [IpsiMbie ¥ TIIOCKOCTH B MPOCTPAHCTRBE. 12 1 bubmuotexa [JOK
[TapannenbHOCTh NPSMBIX U TIIIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHUKyISIPHOCTB NPSAMBIX U 12 bubnuoreka LIOK
IJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bubmnoreka LIOK
4 v 10 1
[JIbl MEXAY IPSAMBIMU U IUIOCKOCTSIMHU httos://m.edsoo.ru/1c209e37
bubmuorexa [JOK
5 M 11 1
HOTOTPAHHHIEH https://m.edsoo.ru/1c209e37
N bubmuorexa [JOK
6 06 9 1
PEMPBL MHOTOTPAHHITIOB https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
7 I1 : 4 1
OBTOpPEHHUE: CEYEHUS], PACCTOSHUS U YTJIbI httos://m.edsoo.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68 5 0



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

11 KIIACC

KounvecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB U TeM (uudgposbie)
Ne i/ Konrpoubueie | IIpakrnueckue
NMPOrpamMmbl Bcero o0pa3zoBaTejbHbIE
padoThI padoThI
pecypchbl
bu6mmoteka [IOK
1 Tena Bpameris 12 https://m.eds00.ru/1c209e37
" bubmmoreka [IOK
2 OOBEMbI Te > 1 https://m.edsoo.ru/1c209e37
bubnuorexa [JOK
3 BekTopbl 1 KOOpIMHATHI B POCTPAHCTBE 10 1 httos://m.eds00.ru/1c209e37
4 [ToBTOpEHME, 0000IICHNE, 7 1 bubnnorexa [JOK
cucTeMaru3anus 3HaHUN https://m.edsoo.ru/1c209e37
OBILIEE 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




HOYPOYHOE IIVTAHUPOBAHUE

10 KJTIACC
KoauuyecTBo yacoB DJIEKTPOHHbBIE
Ne Mara nudposbie
Tema ypoka Konrpoanusie | IlpakTuuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesbHbIE
padoTsbI padoThbI
pecypchbl
OCHOBHBIE TTOHSITHS CTEPEOMETPHH:
TOYKa, MpsiMasi, IIOCKOCTb,
npoctpaHctBo. [IpaBuna
1 1/1506 I;)KeHI/I}I Ha pHc Kax: 1 bubmmorexa LIOK
p pHcyH o https://m.edsoo.ru/aecc77cd
M300paKeHUs IIIOCKOCTEH,
napajuieNbHbIX IPAMBIX (OTPE3KOB),
CepeaHbI OTPE3Ka
[TonsTHs: nepecekarolecs
2 IJIOCKOCTH, TIEpeceKaroluecs npsmas 1 bubmmorexa [IOK
- 1P p https://m.edso0.ru/2d8a9c99
1 TUTOCKOCTH
[TonsTHA: nepecekaronecs
3 TJIOCKOCTH, TIEpeCceKaroIuecs mpsmas 1 bubmmorexa LIOK
> TP B P https://m.edsoo.ru/db685e73
1 TUTOCKOCTH
3HaKOMCTBO C MHOTOI'paHHUKaMHU,

4 n300pakeHue MHOIOTPaHHUKOB Ha 1 bubanorexa [IOK
PUCYHKaX, Ha MPOEKIIMOHHBIX https://m.edsoo.ru/a63959ed
gepTeKax
HauanpHabie cBeieHust o Kkyoe u

5 MUPAMUJE, UX PA3BEPTKU U MOJETU 1 brbmorexa [OK

PAMLAC, 1 pasBep ACTH https://m.edso0.ru/b30dff38
CeueHnsi MHOTOTPaHHUKOB
bubnuoteka [IOK
6 HavanwsHbie cBefeHus o Kkyoe u 1 1

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

nUpaMue, UX pa3BEPTKU U MOJCIH.
CeueHust MHOTOIPaHHUKOB

ITonsatue 06 akCHOMaTUYECKOM

bubnuorexa [JOK

7 IMIOCTPOEHUH CTEPEOMETPHUN: AKCHOMBI
p P p https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHUH U CIEACTBHS U3 HUX
ITousTre 06 aKCHOMATHUYECKOM
8 IIOCTPOEHUH CTEPEOMETPHUN: AKCHOMBI bubmorexa [IOK
p P pHH: https://m.eds00.ru/239c8ch4
CTEPEOMETPHUU U CIEACTBHS U3 HUX
ITousTre 06 akCHOMATHUYECKOM
bubnuorexa [JOK
9 MTOCTPOSHUH CTEPEOMETPHH: AKCHOMBI
https://m.edso0.ru/65c6b106
CTCPEOMETPHUH U CICACTBHS U3 HIX
ITousTre 06 aKkCHOMATHUYECKOM
10 IIOCTPOEHUH CTEPEOMETPHUHN: AKCUOMBI buGnnorexa [IOK
p P pHH: https://m.edsoo0.ru/258fc245
CTCPEOMETPHUH U CICACTBHS U3 HIX
B3anMHOe pacnosiokeHue psIMbIX B
1 MIPOCTPAHCTBE: MEepeceKarouecs, bubnuorexa [JOK
MapaJUyIeNbHbIE U CKPEILIMBAIOIINECS https://m.edsoo.ru/1a2520f6
MpsIMbIE
[TapamrenpHOCTh IPSIMBIX U
IUIOCKOCTEN B IPOCTPAHCTBE:
12 napajuielIbHbIe 1; mxfme B bubnmorexa [JOK
P p . https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MAPATUICITLHOCTD TPEX
MIPSIMBIX
[TapamienpHOCTh IPSIMBIX U
13 IJIOCKOCTEH B TPOCTPAHCTBE: bu6muorexa [LIOK
[TapamrensHOCTE IPSIMON U https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
Bubnuoreka IIOK
14 VYTIuIBl ¢ COHaNPaBIEHHBIMU 1

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

15 VYroa Mex Ty IpsIMbIMU B bubmmoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYroa Mex Ty IpsIMbIMU B bubnnoreka [IOK
MPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapannenbHOCTh MIIOCKOCTEM: bubnnoreka [IOK
IapajuleIbHbIEC IUNIOCKOCTH https://m.edsoo.ru/2e18f255
18 CaolicTBa MmapaieIbHBIX TUIOCKOCTEH bubmmorexa [OK
P https://m.edsoo.ru/e504d656
[Ipocreiimume npocTpaHCTBEHHBIE
19 @Er bl Ha HJIOI(:KOCEI/I' TeTpa’ bromiorexa LIOK
P + TETPEAP, https://m.edso00.ru/4a28dc02
KyO, mapasuienenumnes
. bubnuorexa [JOK
20 Hocrpoere cereriii https://m.eds0o.ru/1d434d0f
bubnuorexa [JOK
21 I1 i
OCTPOSHHE CeneHit https://m.edsoo.ru/ec26fe5d
Kontponbnas pabora o reme
29 "[IpsiMbl€ U TUIOCKOCTH B bubnnorexa [IOK
npocrpaHcTse. [lapaniensHoCTh https://m.edso0.ru/9a0a9e56
MPSIMBIX U IJIOCKOCTEN"
[TeprieHAMKYASAPHOCTH MPSIMOM U
23 HJI(I;)(IJ-[K(I){CI”[FI/I'yHepHeH WK pJ'IH HBIE bubmmorexa LIOK
- TCPHERIMRYIUP https://m.edsoo.ru/b19f6a5d
MpsIMBIE B IPOCTPAHCTBE
24 IIpsimble napasuienbHbIEe U bubnuorexa [LIOK
MEPIEHIUKYIISIPHBIE K TUIOCKOCTH https://m.edsoo.ru/0ac11c95
[IpsimMble mapanienbHble U bu6mmoreka [IOK
25
MEPIEHAUKYISPHBIE K INIOCKOCTH https://m.edso0.ru/ba545966
26 IIpu3Hak nepneHIMKyIIpHOCTH bubmuoreka [LIOK



https://m.edsoo.ru/fe733862
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https://m.edsoo.ru/e504d656
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pr[MOﬁ " IIJIOCKOCTHU

https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHAUKyIIPHOCTH bu6mmoteka LIOK
IIPSIMOM U TNIOCKOCTH https://m.eds00.ru/79165d15

o8 Teopema o npsimoit bubnnorexa [IOK
MEePIEeHANKYIISIPHOM IIIOCKOCTH https://m.edso0.ru/635¢5087

29 Teopema o npsimoit bubnnoreka [IOK
MEPIEHIUKYISIPHON INIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsimoit bubnnoreka [IOK
MEepIEHUKYISIPHON INIOCKOCTH https://m.edso0.ru/7d18834b
[lepnieHuKyNSAp ¥ HAKJIOHHBIE:

b K

31 paccTosiHue OT TOYKH JI0 MIIOCKOCTH, hg?;;;?;iﬁa 33647743
paccTostHuE OT NMPSMOM JI0 MIIOCKOCTH pS./AM. '
[leprieHAMKyYIAp ¥ HAKIIOHHBIE:

bub. OK

32 paccTosiHue OT TOYKH JI0 MIIOCKOCTH, h;IDSJ_I/I;Ir?]ZedI:OHm I66fefadd
PacCTOsTHKE OT MPSIMOIA JI0 TUIOCKOCTH T '
[leprieHAMKYIAp ¥ HAKIIOHHBIE:

33 paccTostHue OT TOYKH JI0 TUIOCKOCTH, ﬁgiﬁ?;i%tiﬁaimb 8e3
paccTostHuE OT MPSMOM J10 MIIOCKOCTH DS, '
[leprienAuKyNAp ¥ HAKJIOHHBIE!

34 paccTostHue OT TOYKH JI0 TUIOCKOCTH, ]f?tlffsj'j/l;lrzzecjiifﬁlﬁbee 22be
paccTosiHUE OT MPSAMOM JI0 TNIOCKOCTH T '

35 VYTi1bl B IPOCTPAHCTBE: YTOJ MEXKITY bubmuorexa [JOK
MIPSIMOM U TUIOCKOCTBIO https://m.edso0.ru/6b61b2b4

36 JIByrpaHHBIN yroJ, TMHEHHBIN yroJl bubnnorexa [IOK
JABYIPaHHOIO yIJia https://m.edsoo.ru/5faOb3ce

37 JIByrpaHHBIN yroJl, TMHEHHBIN Yo bubmuorexa [LIOK
JBYTPAHHOI'O yria https://m.edsoo.ru/c7c777ed

38 [TeprieHIUKYISIPHOCTD TUIOCKOCTEH: bu6nmmorexa [JOK



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
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https://m.edsoo.ru/bd3745f8
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MPU3HAK MEPIICHINKYISIPHOCTH JIBYX
IJIOCKOCTEN

https://m.edsoo.ru/ec3e2da3

[leprieHAMKYASAPHOCTD IIOCKOCTEH:

bubnuorexa [JOK

39 Eﬁ:zz(?:;;pnemnlcyﬂﬂp HOCTH ABYX https://m.edsoo.ru/ed9e2a8e
IlepneHAUKYISIPHOCTD MIOCKOCTEM:
40 np§3HaK HegﬂegﬂHKyﬂﬁpHOCTI/I JIBYX bubmorexa HOK
o https://m.edsoo.ru/ba75dc57
IJIOCKOCTEH
41 TeopeMma 0 TpEX nepreHIUKYIIsIpax bubmorexa LIOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX neprieHIUKYIIIpax bubmorexa HOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX mepreHANKYIsIpax bubmmorexa [IOK
https://m.edso0.ru/9f246736
KonTponbHas paboTa 1mo remam
m "[leprieH IUKYASTPHOCTD MPSIMBIX U bu6nmorexka [IOK
mockocTeil" u "YTibel Mexay https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSIMH"
[ToHsITHE MHOTOTPaHHUKA, OCHOBHBIE
3JIEMEHTHI MHOTOTPAaHHUKA,
45 BBIMYKJIbIE U HEBBIMYKIIbIE brbmmorexa [IOK
. https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; pa3BEéPTKa
MHOTOTpaHHHKA
[Tpu3ma: N-yroapHas MpU3Ma; TpaHd U
46 OCHOBAHUS IPU3MBL; IIpsMast U bubmuorexa [LIOK
HaKJIOHHAs IPU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
TTOJTHAST TIOBEPXHOCTH MPU3MBI
47 [Tapannenenunen, NpsAMOyroabHBIN bubmuoteka [LIOK

nmapajijiCJICIrIICa U €ro CBOMCTBA

https://m.edsoo.ru/8a7be683
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48

[Mupamuna: N-yronpHas Mupamuia,
IpaHu U OCHOBAaHHE MUPAMUJIBL;
OOKOBast U TIOJTHAsI IOBEPXHOCTh
IMUpaMHubl; IIpaBUJIbHAA U yceqéHHaﬂ
nupamuia

bu6mmoteka [IOK
https://m.edsoo.ru/fblcd0a5

49

[TpaBHIbHBIC MHOTOTPAHHUKH:
IIOHATHC ITPABUIIBHOI'O
MHOTOIPaHHHKA; MPaBIIbHAS IPH3Ma
" IpaBWJIbHAaA IMApaMuid; IIpaByUJIbHaAg
TpeyroJibHas MUpaMuaa u
MPAaBUJIBHBIN TETPadap; KyO

bu6mmoteka [IOK
https://m.edso0.ru/074c8865

50

[Ipencrasnenue o NpaBUIbHBIX
MHOTOI'paHHHUKaX: OKTa3p,
JOJeKa3Ip U UKOCAIP.

bubnuoreka [JOK
https://m.edsoo.ru/a0fdd5bf

o1

CummeTpus B IpOCTPAHCTBE:
CUMMETpPUSI OTHOCUTEIBHO TOUYKH,
MPSIMOM, TNIOCKOCTH. DJIEMEHTBI
CUMMETpHUU B IUPAMUIaX,
napajuieNienune1ax, NpaBUIbHbIX
MHOTOIpaHHUKaX

bubnuoreka [JOK
https://m.edsoo.ru/b9e777d9

52

Brruncnenue 2neMeHToB
MHOTOTPaHHUKOB: p€Opa, TraroHaiu,

YIIIBI

bu6mmorexa [IOK
https://m.edsoo.ru/6cdbecef

53

[Tnomans 60KOBOM MOBEPXHOCTHU U
IIOJIHOY ITOBEPXHOCTHU IIPAMOM
IIPU3MBI, IUIOLIAJb OCHOBAaHUM,
TeopeMa 0 OOKOBOI MOBEPXHOCTH
MIPSIMOM TIPU3MBI

bu6mmnorexa LIOK
https://m.edsoo.ru/37d84157

54

[Tnomaas 60KOBOI MOBEPXHOCTH U

bu6nunoreka LIOK



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
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HOBEPXHOCTH MPABHIIEHOM
MUpaMHU/IbI, TEOPEMa O TUIOLIAIN
OOKOBOI MOBEPXHOCTH YCEUEHHOM
HHPAMHUIBI

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

55 KontponbHas pabora 1o reme bubnnoreka [IOK
"MHororpaHHuKH" https://m.edsoo.ru/a95f5c04
N bubmmoreka [IOK
% Howsrite 00 obeme https://m.eds00.ru/7ad0020b
. bubnuorexa [JOK
S O0BEM mupamu eI https://m.eds00.ru/235171b3
N bubnuorexa [JOK
58 OOBEM mupamue! https://m.edsoo.ru/f47dfefd
N bubnuorexa [JOK
59 OOBEM mupamue! https://m.edso0.ru/79¢10312
N bubmmoreka [JOK
60 OOBEM mupamue! https://m.edsoo.ru/2faadc3f
" bubmuoreka [JOK
61 OOEM mpusMEL https://m.edso0.ru/79853608
" bubmuoreka [JOK
62 OOBEM mpusMEL https://m.edso0.ru/1e053890
" bubmuorexa [JOK
63
O0BEM mpH3Mb! https://m.edso0.ru/482d3f51
64 KonTponbHas paborta 1o teme bubnuoreka [LIOK
"OOBEMBI MHOTOTPaHHUKOB" https://m.edso0.ru/28a6573c
IToBTOpenue, 0000IIEHNE
65 CHUCTEMATH3aNI 3HAHUMN. bu6nmorexka [IOK

[Toctpoenue ceueHuii B
MHOT'OTPpaHHUKE

https://m.edsoo.ru/098bedad
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[ToBTOpEeHME, 0000IICHHE
CHCTEMATH3aLMs 3HAHUHN.

66 Beluncienue pacCTOsTHUN: MEXIY 1 bubnnorexa [IOK
JBYMsI TOYKAMH, OT TOUKHU J0 MPSMOU, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 IJIOCKOCTH, MEXKTY
CKPENTUBAIOIIUMHUCS MPSIMBIMH
bubnuorexa [JOK
o7 Hrorosas konTpoibHas padora L https://m.edso0.ru/b9146bc0
[ToBTOpenue, 0600IICHNE
cHUCTeMaTHu3alis 3HaHUH.
BrrunciieHue yrioB: Mex
68 CermHBa}omeHc;I Hp}IMHIZMI/I, 1 buGnnorexa LIOK
N https://m.edso00.ru/56765e8b
MEXy MPSMOM U TUIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTJIIOB MEXKIY
IJIOCKOCTSIMU
OBHIEE KOJIMYECTBO YACOB I1O 68

[TIPOT'PAMME



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

11 KIIACC

KosunyecTBO 4acoB DJIeKTPOHHbIE
Ne [ara uudposBbie
Tema ypoka KonTpouabnsbie | IlpakTuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesbHbIE
padoThI padoThI
pecypchbl
Cdepa u map: ueHTp, paaunyc,
1 TUaMeTP; IUIONIAAb IIOBEPXHOCTH 1 buGnnorexa [IOK
P> P https://m.eds00.ru/0341bc2b
chepsl
BsanmHuoe pacrionosxenue chepsl u
bubnuoreka [JOK
2 TUIOCKOCTH; KacaTeJIbHAS TUIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cepe; momanb chepbl

3 N3o0pakenue cdepsl, mapa Ha 1 bubnnoreka [IOK
miockocTt. CedeHus mapa https://m.edsoo.ru/bc15f7f2
[{unuHapuyeckas MOBEpXHOCTD,

4 o0pa3yromue HUIHHIPHYECKON 1 bubnnorexa [JOK
ITOBEPXHOCTH, OCh LIMJIMHAPUIECKON https://m.edso0.ru/6054b8cl
MOBEPXHOCTHU
Hunuaap: ocHOBaHUS B OOKOBast

5 MMOBEPXHOCTh, 00pa3yroIias u OCh; 1 bubmuorexa [JOK
ionia b OOKOBOM M MOJTHOMN https://m.edso0.ru/188f6216
MOBEPXHOCTHU
N3o0paxenue mumHIpa Ha
TIocKocTH. Pa3BépTka mumuHpa.

6 Ceuenust mumMHIpa (TUIOCKOCTHIO 1 bubsmorexa HOK

I . P ’ https://m.edsoo.ru/016e25eb
napauIeIbHON HITH
NEPIEeHIUKYISIPHOM OCH IIUIIMHAPA)
bubnuoteka [IOK
7 Konnueckast noBepXHOCT, 1 1

https://m.edsoo.ru/c94ba09b
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o0pa3yronire KOHUUECKOM
MOBEPXHOCTH, OCh U BEPILIMHA
KOHUYECKOU OBEPXHOCTHU

KOHYCZ OCHOBAHME U BEPIINHA,

8 o0pa3yrolas U 0Ch; IJIOMAIb bubmmorexa LIOK
N N https://m.edso0.ru/897dd3b2
OOKOBOMH U IOJIHOM MOBEPXHOCTH
VYceu€nnsliit KOHyC: 00pa3 ue u
9 BBICOTA; OCHOBaIi]m u gox}(l)f; buomiorexa LIOK
’ https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
N306paxkenue konyca Ha
mrockocth. Pa3BépTka KoHyca.

10 Ceuenust KoHyca (TJIOCKOCTBIO, bubmmoreka [JOK
rapasuieIbHON OCHOBAaHHMIO, U https://m.edsoo.ru/Obde1be8
TUIOCKOCTBIO, POXOAAIIEH uepe3
BEPILINHY)

1 KomOunarus ten BparieHus u bubmmoreka [JOK
MHOI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, OIACAaHHBIN OKOJIO

12 cthepsl; chepa, BIUcaHHas B bubnnoreka [IOK
MHOT'OI'PAHHUK WJIH B TEJIO https://m.edso00.ru/0b136158
BpAIICHHSI

13 [TonsiTue 06 00béMe. OCHOBHBIC bubnuoreka [JOK
CBOIcTBa 0OBEMOB TEN https://m.edso0.ru/26a03fb7

" bubnuorexa [JOK
14 OObem AP, KoHyca https://m.edso0.ru/5513d87b
N bubmuoreka [JOK
15 OOBEM apa 1 momae cheps! https://m.edsoo0.ru/d189bde2
16 [TogoOHEBIE TENa B IPOCTPAHCTBE. bubmmorexa LIOK

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

COOTHOIIICHHUS MEX/TY IIOMIAIIMU
MOBEPXHOCTEH, 00BEMaMH
IMONOOHBIX TEN

17 KonTponbnas paboTa 1o remam bubmmoreka [IOK
"Tena Bpamenus" u "O0beMbI Te" https://m.edsoo.ru/4a33a8ab
18 BexkTop Ha mmockocTy U B bu6mmoteka LIOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CrioxeHue v BBIYUTaHHUE BEKTOPOB bubmmorexa LIOK
P https://m.edsoo.ru/23f4f089
20 YMHOKEHHE BEKTOpa Ha YUCIIO bubmorexa LIOK
P https://m.edsoo.ru/dee379eb
Paznoxenue BekTopa 1o Tpém
21 HEKOMILIAHAPHBIM BEKTOPaM bubmmorexa LIOK
P pam. https.//m.edsoo.ru/a28fd74e
[IpaBuio mapaienenumena
Pemenue 3anay, CBI3aHHBIX C
22 MIPUMEHEHUEM TPABUII ICUCTBUH C bromrorexa LIOK
P P A https://m.edso0.ru/5a827900
BEKTOPAMHU
KoopnHaTHO-BEKTOPHBINA METO,
23 i I/Ip CIICHUH reOMef I/I‘IGCKI/IXH brbnmorexa LIOK
pup P https://m.edsoo.ru/d3a1fe30
3a/1a4y
[IpssmoyronbHas cucrema
24 KOOPJIMHAT B IIPOCTPAHCTBE. bubnnorexa [IOK
Koopaunars! Bektopa. [Ipocreiinue https://m.edsoo.ru/48db7058
3a/1aud B KOOpJMHATAX
o5 Yron Mexay BeKTOpamH. bubnnoreka [IOK
CxansapHoe MpOu3BEAECHNE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruncnenue yrios Mexay bu6mmoreka [IOK

MMPSAMBIMHA U IIJNIOCKOCTSAMU

https://m.edsoo.ru/8efbe78e



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

KonTponbhas paboTa 1o reme

27 "BeKTOpbl U KOOPAMHATHI B 1 bubmmorexa LIOK
. https://m.edsoo.ru/77¢22fc5
MIPOCTPAHCTBE
[ToBTOpEeHME, 0000ITICHUE U
08 cucteMaTusanus 3HaHuii. OCHOBHBIE 1 bubnuoreka [JOK
burypsl, pakTbl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPUHI
[ToBTOpEeHME, 0000ITICHUE U
29 cucreMartu3aius 3HaHui. OCHOBHbIE 1 bubmmoreka [IOK
burypsl, GpaxTsl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHUMETPUHI
[ToBTOpenue, 0600mEeHNE U
30 cucTemMaTu3anus 3HaHui. 3a1auu 1 bubnnorexa [JOK
MJIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
pernieHus
[ToBTOpenue, 0600mEeHNE U
31 cucTeMaTu3alus 3HaHuH. 3a1aun 1 bubmuorexa [JOK
IJIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
pelieHus
[ToBTOpenue, 0600IICHUE U
32 cucreMartu3alus 3HaHui. OCHOBHBIE 1 bubmuorexa [JOK
¢burypsl, GpaxTsl, TEOpEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpEOMETPUH
bu6mmotexka I1IOK
33 Hrorosas koHTpOIEHAs padoTa 1 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHue, 06001IeHNE U 1 bu6mmoreka [IOK
crucTemMaTu3alus 3HaHUI https://m.edsoo.ru/f465d10e
OBLIEE KOJIMYECTBO YACOB I1O 34

[TPOI'PAMME



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 TPEEOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJbHOM TIPOI'PAMMOBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NPOBEPSIeMOro .
o0pa3oBaTeJIbHOM MPOrpaMMbl CPeHEro 001ero 00pa3oBaHusA
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHIATUSIMU: TOUKA, IPSIMast, INIOCKOCTh
- [IpyuMeHsITh aKCHOMBI CTEPEOMETPUN U CIIEICTBUS U3 HUX IPU PELICHUU
' reOMEeTPHUECKUX 3a/1a4
23 OnepupoBarh NOHATHSAMM: IAPAJIICIIBHOCT U IEPIEHIUKYJIIPHOCTD
' MPSIMBIX U IIJIOCKOCTEN
- KnaccugumupoBars B3auMHOE PacIioOKEHHUE MPSMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBath NOHATUSAMU: IBYTPAHHBINA yroJl, TpaHu JIBYTPAHHOTO yTJa,
7.5 peOpo ABYIpaHHOIO yIJIa, JIMHEHHBIN yroi IBYTpaHHOro yria, rpajycHas
Mepa ABYTPaHHOIO yria
6 OnepupoBaTh NMOHATHUSAMHU: MHOTOTPAaHHMK, BBITYKJIBIA M HEBBITYKJIBIN
' MHOTOTPaHHUK, 3JIEMEHTbl MHOTOI'PaHHUKA, PAaBUIIbHBI MHOTOIPaHHUK
22 Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOI'OIPAaHHUKOB (IUpaMuja, MpU3Ma,
' IPSIMOYTOJIbHBIN Napanenenunen, Kyo)
KnaccupunupoBaTb ~ MHOTOIpaHHMKH, BBIOMpass  OCHOBaHUS  JUId
-8 KJaccupuKauud  (BBIIYKJIBIE W HEBBINYKJIblE  MHOTOIPAaHHUKH,
' IIPaBWIbBHBIE MHOTOTPAHHUKH, IMPSMBIE W  HAKJIOHHBIE IPU3MBI,
napajuIesIeTUTIEIb] )
29 OnepupoBaTtb MOHATUSIMHU: CeKyIas IJIOCKOCTb, ceueHue
' MHOT'OI'PaHHHUKOB
210 OOBSACHATH  NPUHIUMBI  MOCTPOCHHUS  CEUEHHH  MHOTOTPaHHUKOB,
' UCIOJIb3YSl METOJ, CIIEI0B
211 Crpouth ce4yeHUs MHOTOTPAHHUKOB METOJOM CIIEIOB, BBINOJIHATH

(BBIHOCHBIE) TUIOCKHE YEPTEkKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX QUTYP:




BHJI CBEPXY, COOKY, CHU3Y

7.12

Pemartp 3a1aun Ha HaAXOX/IEHUE TEOMETPUUYECKUX BEIUYMH M0 00pasiam
WA aJIrOpUTMaM, MPUMEHSS W3BECTHBIC AHAJUTUYECKUE METOAbI IpHU
pELIEHUU CTAaHJAPTHBIX MAaTeMaTUYECKUX 3aJad Ha BBIYUCIICHUE
pacCTOAHUN MEXKy ABYMsI TOUKAMH, OT TOYKH IO MPSAMOM, OT TOYKH IO

IINIOCKOCTH, MEXAY CKPCUIMBAIOIMUMUCA IIPAMBIMHA

7.13

Pemate 3a1aun Ha HaX0X€HUE I'€OMETPUUECKUX BEIMUYUH 110 0Opa3nam
WY aNrOpuTMaM, IPUMEHSsI W3BECTHBIC AHAIMTUYECKUE METOAbl IIPH
pEeLICHUU CTaHIApPTHBIX MATEMAaTHYECKUX 3a1ad Ha BBIYHUCICHUE YIJIOB
MEXIYy CKPEIIMBAIOIUMUCA NPSIMBIMHA, MEXKIY IPSIMOM M IUIOCKOCTBIO,

MCIKAY IIJIOCKOCTAMU, ABYTPAHHBIX YTJIOB

7.14

Beruucnsate 00bEMBI M IUIOIIAAM TOBEPXHOCTEH MHOTOIPAHHHKOB
(mpu3ma, mupamMuaa) ¢ MpuMEeHEeHUEM (OPMYII, BBIYUCIISATH COOTHOIICHUS
MEXIY ILUIOIIAISIMU MMOBEPXHOCTEH, 00BéMaMu MOTOOHBIX

MHOTI'OT'PpaHHUKOB

7.15

OnepupoBaTh MOHATUSIMH: CUMMETPUSI B IPOCTPAHCTBE, LIEHTP, OCb U

INUIOCKOCTh CUMMCTpPUHU, HCHTP, OChb U IIJIOCKOCTb CUMMETPUU (bl/IrypBI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPHUECKUX (HUTypax, MPEICTABICHHYIO Ha

YepTekKax U pUCYHKAX

7.17

HpI/IMeH}ITB TeOMECTPHUICCKUC (baKTBI IJId peHICHUA CTCPCOMETPUUCCKUX
3aaa4, Mnpeamnojararomnux HCECKOJBKO IMaroB pCemiceHusd, €CJIM YCJIOBUA

IMPUMCHCHUS 3a1aHbI B SIBHOH (I)opMe

7.18

HpI/IMeHHTB HpOCTeI\/'IIJ_II/Ie NporpaMMHBIC  CpCACTBA W JJICKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBI IPU PCIICHUU CTCPCOMETPUUCCKHX 3aaa4

7.19

[IpuBOIUTE MpUMEpPBl MaTEMAaTHYECKUX 3aKOHOMEPHOCTEM B IPUPOJE H

JKHU3HH, PACTIO3HABATD ITPOABJICHNUEC 3aKOHOB I'COMETPUUN B HCKYCCTBE

7.20

[IpuMmeHsTHh MOTydYEHHBIE 3HAHUS Ha MIPAKTHKE: aHAIU3UPOBATh peaibHbIE
CUTyallud M NPHUMEHSTh H3YYEHHBIE IOHATHS B IIPOLECCE IIOMCKa
peuieHus MaTeMaTUYECKH chopMyIUPOBAHHOMN po0JIEMBI,
MOJIETMPOBATh PEalbHBIE CUTYallMM Ha SI3bIKE T€OMETPUHU, HCCIEA0BATH
MMOCTPOCHHBIE MOJIEIN C UCIOJIb30BAaHUEM TI'€OMETPUUYECKUX MOHITUNA U
TeopeM, armapara anreOpsbl, perarb NpakTHYeCKUe 3a/1au, CBSI3aHHBIE C

HaXOXJACHUEM I'COMCTPUYCCKNX BECIINYNH




11 KIIACC

Koz IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
NMpoBEPAIEMOro .
00pa3oBaTeIbHON MPOrpaMMbI CpPeTHEro 00111ero 00pa3oBaHus
pe3yjabTara
6 I'eomerpust
OnepupoBarh NOHATUAMU: IIMIIMHIPUYECKASI IOBEPXHOCTh, 00pa3yrolue
6.1 MWIAHIPUYECKONH TIOBEPXHOCTH, MHJIUHAP, KOHHYECKas IMOBEPXHOCTb,
' oOpa3ymolue KOHHYECKOM  TMOBEPXHOCTH, KOHYC, cdepuueckas
MTOBEPXHOCTH
6.2 Pacnio3naBats Tena BpaieHus (LUIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOTYYESHHUSI TEJ BpaIlleHUs
6.4 KnaccudunupoBats B3auMHOE pacrosiokeHue chepbl U IIIOCKOCTH
OnepupoBarh TOHITHSIMH: IIAPOBOM CETMEHT, OCHOBAHHWE CETMEHTA,
6.5 BBICOTA CETMEHTa, IIApOBOM CJIOW, OCHOBAaHME IIAPOBOIO CIJIOS, BBHICOTA
IIAPOBOTO CJIOS, IIIAPOBOM CEKTOP
66 Bbrancnate  00bEMBI M TUIOMIAAM  TOBEPXHOCTEH TEl  BpAIICHUS,
' TeOMETPUUYECKUX TeJl C IPUMEHEeHHuEM (opMyIT
OnepupoBarh TOHATUSMHU: MHOTOIPAHHUK, BIHCAHHBIA B cdepy u
6.7 OIMCaHHBIN 0K0JIO cdepsl, chepa, BMCaHHAs B MHOTOTPAaHHUK WIIN TEJIO
BpalleHus
6a BbuucnaTe  COOTHOLIEHHS MEXAY IUIOMIAIIMH  MOBEPXHOCTEH |
' 00BbEéMaMu MOJOOHBIX TEI
69 N3o00paxaTs n3ydaembie QUTYPHI OT PYKH U C MPHUMEHEHHEM MPOCTHIX
' 4epTEKHBIX UHCTPYMEHTOB
BoimonHATe (BBIHOCHBIE) TIOCKHME YEPTEKU W3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX (PUTYpP: BUI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEI
BpaleHus
W3Bnekath, MHTEPIPETUPOBATh U TMPEOOPa30BBIBATH MHPOPMAIUIO O
6.11 MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTYpax, MPEICTaBICHHYIO Ha
gepTexkax U pUCYHKaxX
[MpumensITh TeOMeTprUYecKre (AKTHI JUISI PEHICHUS CTEPEOMETPUICCKIX
6.12 3a/1a4, MPEANOIararlliX HECKOILKO LIAroB PEIIEHHMS, €CIH YCIOBUS
MIPUMEHEHHUS 33JIaHbI B SIBHOU (hopMe
6.13 OnepupoBath MOHITHEM: BEKTOP B IPOCTPAHCTBE




6.14

BremonssaTh ,HeﬁCTBHSI CJIOKCHHUSA BCKTOPOB, BBIYMTAHHA BEKTOPOB U
YMHOXCHHSA BEKTOpPa Ha 4uCIIO, O6’bHCH${TB, KaKUMH CBOMCTBaMU OHU

00J1amaroT

6.15

[IpumeHsTH paBUIIO MapajljIesienuIea Mpyu CI0KEHUU BEKTOPOB

6.16

OHepI/IpOBaTB IMOHATHUAMU: ACKAPTOBBI KOOPAWHATBEI B IIPOCTPAHCTBE,
BCKTOP, MOAYJb BEKTOpaA, paBE€HCTBO BECKTOPOB, KOOPAMWHATHI BEKTOpPA,
yroia MCXKAy  BCKTOpaMH, CKaJIAPHOC  IIPOU3BCIACHUC  BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMILIAHAPHBIC BCKTOPLI

6.17

HaxomuTh cymMMy BEKTOPOB M IPOM3BEIEHUE BEKTOpAa HA YUCIO, Yroil
MEX/1y BEKTOpaMH, CKaJISIPHOE NPOU3BEACHHE, PACKIIAIbIBATH BEKTOP 110

ABYM HCKOJUIMHCAPHBIM BCKTOPaM

6.18

3aI[aBaTL IIJIOCKOCTh YPABHCHHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemats HpOCTCﬁH.IHC IrCOMECTPUUCCKHUC 3aladyd Ha IIPUMCHCHUC

BCKTOPHO-KOOPAUMHATHOT'O MCTOAA

6.20

Pemats 3aadu Ha J0Ka3aTCJIbCTBO MAaTEMAaTHYCCKHX OTHOIIICHUH |
HaxXO0XJCHUC I'COMCTPUYICCKUX BCIMYUH I10 06pasuaM WM aJiroOpuT™Mam,
IIPpUMCHSA HU3BECTHBLIC METOABI npu peuicHUH CTaHJapTHBIX

MAaTEMATHYCCKHUX 3a1a4

6.21

[IpumensTh mpocTeilliue mporpaMMHBIE CpEACTBA U DIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTCMBI IIPHU PCHICHUU CTCPCOMETPUUCCKHUX 3aavd

6.22

HpI/IBOI[I/ITL MNpUMEPbI MATCMATHYCCKUX 3aKOHOMepHOCTCﬁ B IIpUpPOAC U

JKU3HH, PACIIO3HABATD IMPOABJICHUEC 3aKOHOB '€COMCTPUHU B UCKYCCTBC

6.23

[IpuMeHsTH MONyYeHHBIE 3HAHMS Ha NPAKTUKE: aHAJTU3UPOBAThH
peaJibHble CUTyallU W TPUMEHSATh HM3y4YeHHbIE TOHATHSA B IIpoIEcce
MOMCKA pelIeHUs] MaTeMaTu4ecku cHOpMyTUpOBaHHON MPOOIEMBI,
MOJIETTUPOBATh peaJIbHbIE CUTYallUHd Ha SI3bIKE T€OMETPHUH, MCCIIEN0BATh
IIOCTPOCHHBIE MOJENIN C UCIOJIb30BAHUEM TI'€OMETPUUYECKUX IOHATHH U
TeopeM, afrnapara ainredpbl, penarb NPakTUYECKUe 3a/1a4uk, CBSI3aHHBIE C

HaXOXJACHUEM I'COMCTPUYCCKNX BECIINYNH




ITPOBEPAEMBIE SJIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COePKAHMS

I'eomerpus

7.1

OcHOBHBIE TOHATUS cTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTb, IMPOCTPAHCTBO.
[lonatne 00  akCMOMaTHUYECKOM  TOCTPOCHUH  CTEPEOMETPUU:  AKCHOMBI

CTCPCOMETPUHU U CICACTBUA U3 HUX

7.2

B3auMHOEe  pacnosiokeHHMe HpsMBIX B IPOCTPAHCTBE:  IIEpECcEeKarolluecs,
napajjielibHble M CKpeluBaroluecs npsmble. [lapannensHocTs OpsSMBIX U
IUIOCKOCTEHl B IPOCTPAHCTBE: MapajiesibHble IpsIMbIE B  NPOCTPAHCTBE,
HapayieNIbHOCTh TPEX MPSMBIX, HapajljIeNbHOCTh MPSAMONW M IUIOCKOCTH. YTJbI C
COHAIIPaBJIICHHbBIMH CTOPOHAMH, YroJl MEXJy TMpsAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh IIIOCKOCTEH: MapauieabHble MIIOCKOCTH, CBOMCTBA MapaliebHbIX
wiockocteil. Ilpocreiimme mpocTpancTBeHHBIE (DUTYPHI HA TUIOCKOCTH: TETPadap,

KY6, napajjieJICnmIic [, IoCTPpOCHUC CEeUCHUU

7.3

IlepnieHIUKYIAPHOCTE MPSAMOM M IIJIOCKOCTH: NEPHEHAUKYJSAPHBIE IIPSMBIE B
MIPOCTPAHCTBE, MPSIMBIE NTAPALIEIbHBIE U IEPIEHAUKYIISIPHBIC K INIOCKOCTH, IPU3HAK
MEPIEHIUKYIISIPHOCTHU MIPSMOM U IIJIOCKOCTH, TEOPEMA O IIPAMOM NEPIECHAUKYIIPHON
IJDIOCKOCTH. YTIbl B IIPOCTPAHCTBE: YroJd MEXKIAYy MpPsIMOM UM IUIOCKOCTHIO,
IBYTPAaHHBIA yroJI, JIMHEHHBIM Yroa JAByrpaHHoro yriua. IlepneHpukynsap u
HAKJIOHHBIE: PACCTOSHHME OT TOYKM 10 IUIOCKOCTH, PACCTOSHHME OT IpPsSMOH 10
IUIOCKOCTH, MPOEKLUsl (PUTypbl Ha IUIOCKOCTh. [lepneHauKyIsIpHOCTh MIIOCKOCTEMH:
MpU3HAK  MEPNeHAUKYISAPHOCTH  JABYX  Iuiockocted. Teopema o  Tpéx

TNCPIICHAUKYJIApax

74

[loHsiTHE MHOTrOrpaHHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAaHHHKA, BBIITYKJIbIE H
HEBBIITYKJIbIE MHOIOTPAaHHMKH, pa3BEPTKA MHororpaHHuka. [Ipusma: n-yrosbHas
Mpu3Ma, TpaHU M OCHOBAaHUS MPU3MBI, NpsAMas U HAKJIOHHAs MpU3MBbI, OOKOBas U
IOJIHAs ITIOBEPXHOCTH pU3Mbl. [lapannenenunen, npsMOyrojabHbIN apauIeIeIuIe]
u ero cocrta. ITupamuaa: N-yroyipHas nupaMua, rpaHu 1 OCHOBAaHWE MUPAMMU/IBI,
O0KOBasi ¥ MOJHAS MOBEPXHOCTh NMHPAMHUJIBI, MPaBUIbHAS M yceUE€HHAs MUpaMUIA.

OneMEHTBI Opu3Mbl W IMHUpPaMHUBI. HpaBHJ'H)HI)Ie MHOI'OI'paHHUKH: TIOHATHE




[IPaBUJIBLHOIO MHOIOTPaHHUKA, MPAaBWIbHAs IpU3Ma M MPaBWIbHAA IUpaMUIa,
IIpaBWIbHAs TPEYroJjibHas MUpaMUAA U IPAaBWIBHBIA TeTpa’ap, Ky0. Ilpencrasnenne
O NPaBUJIBHBIX MHOTOIPDAaHHHUKAaX: OKTa’Ap, NOJEKa’aAp M ukocasapyrue CedeHus

IIPU3MbI U TUPAMUBI

75

CummeTpusi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTEIBHO TOYKH, IPSIMOM,
IJIOCKOCTH. DJIEMEHTBI CHMMETPHH B IUPAMHUJIAX, apAJUICICIUIIEaxX, IPaBUIIbHBIX

MHOT'OT'paHHHKAaX

7.6

Bbruncnenue 31€MEHTOB MHOTOTPaHHUKOB: péOpa, aAuaroHanu, yriasl. Ilnomans
OOKOBOM IOBEPXHOCTH U IIOJHOM TOBEPXHOCTH MNPSAMOW MPU3MBI, IJIOLIA]b
OCHOBaHHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTHU MpsiMOi mpu3Mbl. [lnomans 6oxoBoi
IIOBEPXHOCTH M IIOBEPXHOCTU MPABUJIBHONW NHMpaMUIbl, TEOpPEMa O IUIOLIAAU

yceu€nnoit nupamupl. [lorsarue 06 00béMe. O0BEM THPAMUIBL, TIPU3MBI

1.7

HO,I[O6HI>I€ TCJIa B IIPOCTPAHCTBC. CooTHOIIEHUS MCXKAY ITUIOIAagsIMU HOBerHOCTeﬁ,

00bEMaMU OJO0OHBIX TEN

11 KIIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKAHUS

6

I'eomerpus

6.1

I_[I/IJ'II/IH)IpI/I‘leCKaH IMOBCPXHOCTh, 06p33y10H_II/IC HHHHHﬂquCCKOﬁ MOBEPXHOCTHU, OCb
HHHHH}IpH‘ICCKOﬁ IMOBEPXHOCTH. ]_II/IJ'II/IHILPI OCHOBaHHS M OOKOBas IMMOBEPXHOCTD,

o0pa3yromias 1 och, TIIOMIAIs O0KOBOI U MOTHOM MOBEPXHOCTH

6.2

Konnueckast noBepxHOCTh, 00pa3yrolue KOHUUYEeCKONH TOBEPXHOCTH, OCh U BEpLIMHA
KOHUYECKOW ToBepXxHOCTH. KOHyC: OCHOBaHHME W BepIIMHA, 00pa3yromias M OCh,
TIoma s OOKOBOW M TIOJIHOW TIOBEPXHOCTH. Y CEUEHHBIM KOHYC: 00pasyroolue u

BBICOTA, OCHOBAHUS U OoKoBas MMOBCPXHOCTH

6.3

Cdepa u map: neHTp, paguyc, AMaMeTp, IIoIa s NoBepXHOCTU chepsl. Bzanmuoe

PpacCIoJIOKCHHNE C(l)epbl 1 IIJIIOCKOCTHU, KacCaTClibHasA IIIIOCKOCTh K C(bepe, miomanb

cepsl

6.4

N3o00pakeHue Ten BpaleHus Ha INTOCKOCTH. Pa3BEpTKa IMIMHIpaA U KOHYCa

6.5

KomOunanuu Ten BpalleHUss U MHOTOIPaHHUKOB. MHOTOTrpaHHMK, OIHCAHHBIN

OKOJIO C(I)epLI, C(pepa, BIIMCAHHAA B MHOT'OT'PAHHUK, HJIU TCJIO BPpAILICHUA

6.6

[Tonsitue 06 o06vEMe. OcHoBHBIE CBOiicTBa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO TapajuieNienunena u ciaeactsus u3 He€. OO0bEM LMIMHIPA,

KoHyca. O0BEM mapa u miomaas chepsl




[Tomobupie Tema B mpocTtpaHcTBe.  COOTHONICHHS  MEXIY  IUIOMIAISMU

o MOBEpXHOCTEH, 00bEMaMU MOJOOHBIX TE
6.8 Ceuenus umwiuHapa (mapauiebHO M IMEPHEHAUKYISIPHO OCH), CEYEHHS KOHyca
' (mapaiennbHOE OCHOBAHUIO M IIPOXOIAIIee Yepe3 BEPIINHY), CEUSHHUSI [1apa
Bekrop nHa miockoctu u B mpoctpaHcTBe. ClOXKE€HHE M BBIYUTAHUE BEKTOPOB.
6.9 YMHOXkEHUEe BeKTopa Ha uuciio. PaznoxkeHue BekTopa 1o TpéM HEKOMIUIaHAPHBIM
' BektopaM. IlpaBuno mnapawienenunena. Pemienue 3amad, CBSA3aHHBIX C
IIPUMEHEHUEM IIPaBUJI IEUCTBUI C BEKTOpaMH
[IpsimoyronpHast cucremMa KoopAuHAT B TmpoctpaHcTBe. KoopauHaThl BeKTOpaA.
6.10 IIpocreliiue 3amauyd B KOOpAMHATAaX. Yroa Mexay BekTtopamu. CkalsipHOe

IMPOU3BCACHUC BCKTOPOB. Brrancienue YIJI0B MEXAY MNPAMBIMH W IIIOCKOCTAMM.

KOOpI[I/IHaTHO-BeKTOpHHﬁ MCTO/J IIpHU PCHICHHUU I'COMCTPHUUCCKUX 3aaa4d




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI CPEJHEI'O OBIIIET'O OBPA3OBAHUSI

Kon IIpoBepsiemble TpeGOBaHUSI K PeMETHBIM pe3yJIbTaTaM OCBOCHMSA
MPoBePSIEMOro OCHOBHOI 00pa30BaTeJIbHOM MPOrpaMMbl CPeIHEro 0011ero
TpeOoBaHuUs o0pa3oBaHust

Bnagenue merogamu J0Ka3aTeNbCTB, ANTOPUTMAMU PELICHMS 3a]ad;
yMeHue (opMyaupoBaTb W ONEPUPOBATh MOHATUSMH: OINpE/EICHNUE,
aKCHUOMa, TeopeMma, CIEACTBUE, CBOMCTBO, IPU3HAK, JOKA3aTENbCTBO,
paBHOCHIIbHBIE (DOPMYIUPOBKH; IPUMEHATh UX; YMEHUE (POPMYJINPOBATH
oOpaTHOe U NPOTHUBOIIOJIOKHOE YTBEPXKACHHUE, NPUBOAUTH MPUMEDPHI U
KOHTPIPUMEPBI, HCIIOJIB30BaTh METOJ MaTeMaTHYeCKOM WHAYKIUH;
MIPOBOAUTH  JIOKA3aTeJIbHbIE pACCYXKACHHUS IpU pEIIeHUU 3ajad,
1 OLIEHUBATh  JIOTMYECKYIO  IPAaBWIBHOCTh  PACCY)KICHHUH;  yMEHHE
OIIEpUPOBATh MOHATUSAMHU: MHOXECTBO, IOJAMHOXECTBO, ONEPALUU Haj
MHOXKECTBaMH; yMEHHE MHCII0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
anmnapar JJis ONUCaHMsI pealbHbIX IPOLECCOB U ABJICHUHN U MPHU PELICHUU
3aJa4, B TOM 4YHCIE€ M3 JPYIHX Y4eOHBIX IpPEIMETOB; YMEHHUE
OIIepUpPOBaTh MOHATUAMU: Tpad, CBSA3HBIN rpad, AepeBo, IUKI, rpad Ha
IUIOCKOCTH; YMEHHUE 3aJaBaTb M ONMUCHIBaTh Tpadbl PA3TUUHBIMU

croco0aMu; UCIOJIb30BaTh Tpadbl PU PEIICHUH 3a]1a4

YMeHue onepupoBarh MOHATUSMHU: HaTypaJbHOE YHUCIIO, LEJI0E YHUCIIO,
CTETEHb C LIEJIBIM [10Ka3aTeIeM, KOPEHb HAaTypalbHOW CTEIIEHH, CTENIECHb
C paluOHaJIbHBIM  TIOKa3aTelieM, CTENeHb C  JEHCTBUTEIbHBIM
nokaszateneM, JiorapudM 4YHMcIa, CHHYC, KOCHHYC UM  TaHIEHC
MIPOU3BOJILHOTO YHUCJIA, OCTaTOK I10 MOJYJI0, PAalMOHAIBHOE YHCIIO,
UppalMoHaIbHOE  YMCIO,  MHOXECTBa  HATypajJbHbBIX,  LEJBIX,
2 palMoOHaJIbHBIX, JCUCTBUTENBHBIX YHMCET; YMEHHE HCIOJIb30BaTh
NPU3HAKKU JEIMMOCTH, HAaUMEHbBIINH OOIIMI JenuTeNnh U HauMeHbIee
oOuiee kpaTHoe, aropuT™M EBKinJa npu perieHny 3aaad; 3HAaKOMCTBO C
pa3sIMYHBIMM  IO3ULMOHHBIMH  CHUCTEMAMHM  CUMCIEHUS; yMEHHE
BBITIOJIHATH BBIYKMCIIEHUE 3HAU€HUN W MpeoOpa3oBaHUs BBIPAKEHUH CO
CTENEHSIMH U Jlorapudmamu, mnpeodpazoBaHMs JPOOHO-PALMOHATIBHBIX

BBIpa)KeHHfI; YMCHHEC OICPpUPOBATH MOHATUAMU: IHOCICAOBATCIIBHOCTD,




apudmeTnuecKas nporpeccus, reoMeTpudecKas nporpeccus,
O0eCKOHEUHO YOBIBAIOIIas TIeOMETpUYECKas IPOTPEcCHs; yMEHHe
3a71aBaTh IOCIEI0BATEILHOCTH, B TOM YHUCIIE C IIOMOIIBIO PEKYPPEHTHBIX
dbopMy; yMEHHE OIEpPUPOBATH TMOHATHSAMU: KOMIUIEKCHOE YHCIIO,
CONPsUKEHHBIC KOMITIEKCHBIC YHCIIA, MOy b U apTyMEHT KOMIUICKCHOTO
yrcna, (¢GopmMa 3amMcH  KOMIUIGKCHBIX —4Hceld (reoMeTphuecKas,
TPUTOHOMETpUYECKass U  anreOpamdeckas); yMETb IPOU3BOJHUTH
apu(pMeTHYECKUe JeHCTBUS C KOMIUIEKCHBIMU YHWCIIaMH; TNPUBOIUTH
IpUMEpBl  UCIIOJIB30BAHUS  KOMIUIEKCHBIX ~ YHCEN;  ONEepHpPOBAThH
NOHATUSAMHU: MaTpuma 2%X2 u  3X3, OmpenenuTeNnb MAaTPHUIB,

FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACINTCIIA

YMeHHE ONepUpOBaTh MOHATUAMU: DPALMOHAIBHBIC, UPPALMOHAIBHBIE,
MOKa3aTeJbHbIe, CTENECHHBIC, JOrapu(MHUYECKHE, TPUTOHOMETPUUYECKHE
YPAaBHEHHs U HEPAaBEHCTBA, HUX CUCTEMBI; YMEHHE OIEPUPOBATH
MOHATUSIMHU: TOXJIECTBO, TOXKAECTBEHHOE MpeoOpa3oBaHUE, YpaBHEHHE,
HEPABEHCTBO, CHCTEMa YpPAaBHEHUHM M HEPABEHCTB, PaBHOCHJIBHOCTbH
YpaBHEHUH, HEPABEHCTB M CHUCTEM; YMEHHME pEIIaTh YypPaBHECHMS,
HEPABEHCTBA M CHCTEMBI C IOMOINBIO Pa3IM4YHBIX NPUEMOB; peEIIATh
YpaBHEHUsS, HEPABEHCTBA M CHUCTEMBl C [IApaMETPOM; IPUMEHATH
YPaBHEHUS, HEPABEHCTBA, UX CHUCTEMBI Ul PELICHUS MAaTEeMAaTHUYECKUX

3a]1a4 ¥ 3aja4d U3 Pa3IMYHbIX 00JIacTell HAyKU U pealbHOM JKU3HU

YMenue onepupoBaTh NOHATUSAMM: (YHKIUS, YETHOCTh (YHKIIHH,
NEPUOUYHOCTD (PYHKIUH, OIPAaHUYEHHOCTh (YHKLIUH, MOHOTOHHOCTb
GyHKIUH, SKCTpeMyM (QYHKIUHU, HauOoJblliee U HaUMEHbIIIEEe 3HAUCHUS
(GYHKIMN Ha IPOMEXYTKeE, HEMTpepbIBHAS (DYHKIMS, aCHMOTOTHI rpaduka
(GyHKIMY, TepBas U BTOpasi MPOU3BOAHAS (PYHKIIMH, TEOMETPUUECKUN U
¢u3nyeckuif CcMbICT TPOM3BOJHON, MepBOOOpa3Has, ONpeneIEHHbIN
MHTErpaji; yMEHUE HaXOAWTb aCUMITOTHI Trpaduka (PyHKUHU; yMEHHE
BBIUUCIATh IPOU3BOJHBIE CYMMBI, IPOM3BEACHMS, YAaCTHOTO W
KOMITO3UIIMU (YHKIUH, HAXOAUTh YpaBHEHHME KacaTelIbHON K rpauky
(GYHKIMK; yMEHUE HaXOJIUTh MPOU3BOJIHBIC AIIEMEHTAPHBIX (DYHKIIHIA;
yYMEHHE UCIHOJIb30BaTh IPOU3BOAHYIO [UIsl HUCCIENOBaHUS (QYyHKIUH,
HaXO/JWUTh HauOONbIINE W HAMMEHBIINE 3HAa4eHUs (YHKIMA; CTPOUTH
rpad¥K MHOTOYJIEHOB C MCIIOJIb30BAaHMEM amiapaTa MaTeMaTH4ecKOro
aHaJIn3a; NPUMEHSITh IPOU3BOJHYIO Ul HAXOXKIECHUS HaWIydIlero

pEeIICHUA B IMPHUKIAAHBIX, B TOM YHCJIC COIHUAIBHO-DKOHOMHWYCCKUX H




(bU3MYeCKUX 3a7a4ax; HaXOJAUTh IUIOMIAAA U 00BEMBI (DUTY C TTOMOIIBIO
I/IHTeraﬂa; HpI/IBOIII/ITb HpI/IMCpr MATEMATHUYCCKOI'O MOI[CJIPIpOBaHI/IH C

MOMOIIBI0 AU depeHIInaTbHBIX YPABHCHHIA

VYMeHue onepupoBaTh MOHATHSAMHU: rpaduk (QyHKUUH, oOpaTHas
GbyHKIMA, KOMIO3UIUS (GYHKUWN, JUHEHHAas (QyHKIMS, KBaJpaTUdHAs
byHKIIHSA, paroHaIbHas byHKIIHS, CTENeHHas byHKIIHS,
TPUTOHOMETpUYECKHEe  (YHKIMH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
GyHKIMH, TOKa3aTeabHas M Jorapugmuueckas (yHKUHH; YMEHHE
CTpOUTH TpapUKH H3YyYCHHBIX (YHKIMH, BBIIOIHATH MPEOOpPa3OBAHHA
rpaduKoB GYHKLIMMN, UCTIOIB30BaTh I'paUKH JJIs U3YUEHUs IPOLIECCOB U
3aBHCUMOCTEH, TpU pEIIeHUH 3a7ad U3 APYTrUX YYeOHBIX MPEIMETOB H
3aJa4 U3 peallbHOW >KHU3HU; BhIpakaTh (JOpMyIaMH 3aBUCUMOCTH MEXKIY
BEIMYMHAMH; UCIOIB30BaTh CBOMCTBA W Tpapukd (QYHKIUH IS
pelleHysl ypaBHEHH, HEpaBeHCTB U 3a/lau ¢ MapamMeTpaMu; u300paxkaThb
Ha KOOPJAMHATHOW IUIOCKOCTM MHOYKECTBA PEIICHUM ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemniath TEKCTOBBIE 33Jayd pa3HbIX TUIOB (B TOM YHUCIIE Ha
MIPOLIEHTHI, JJOJU U YacTH, HAa JBUKEHHE, pabOTy, CTOUMOCTh TOBApOB U
yCIIyT, HAaJIOTH, 3a/1a4M U3 00JacTH yNpaBJIeHUs JUUYHBIMU U CEMEHHBIMU
(MHaHCaMM); COCTABJIATH BBIPAKEHUS, ypaBHEHUS, HEPAaBEHCTBA U MX
CUCTEMBI II0 YCIOBHUIO 3aJa4M, MCCIEIOBATh IOJYYEHHOE PELICHUE U
OILICHMBATh MPABJONOAOOHOCTh pPE3YJIbTAaTOB; YMEHHE MOJAEIUPOBAThH
peanbHBIE CUTYallUM Ha $A3BIKE MATEMAaTUKH; COCTABIIATH BBIPAXKECHMUS,
YpPaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBl 10 YCJIOBHMIO 3a/auH,
HCCIEA0BAaTh IIOCTPOCHHBIE MOJEIM C HCIIONb30BAHMEM ammapara

anreOpbl, THTEPIPETUPOBATD MOJIYUYEHHBIH pe3yIbTaT

YMeHue onepupoBaTh MOHATUAMU: CpeiHee apupMeTHYecKoe, MeinaHa,
HauOoJblllee W  HauMEHbIIEe 3HAYeHHUs, pa3Mmax, JAUCIIepCHs,
CTaHJApTHOE OTKJIOHEHHWE 4YHCIOBOrO Habopa; yMEHHe U3BJIEKaTb,
HMHTEPIPETUPOBaTh HH(OPMALIMIO, TPEICTaBICHHYI0 B Tabmuuax, Ha
JrarpaMmmax, rpadukax, OTpaXxarollyio CBOMHCTBA peabHBIX MPOLECCOB U
SBJIEHUH; MPEICTaBIATh HH(OPMALIMIO C TOMOIIbIO TAOJIUI U AUArPaMM;
HCCIEA0BAaTh CTATUCTUYECKUE JAHHBIC, B TOM YKCIIE C IPUMEHEHHEM
rpaguyecKux METOJOB M  JJIEKTPOHHBIX  CPEACTB; Trpaduuecku
UCCIIeIOBaTh COBMECTHBIE HAOMIONEHUS C TOMOIIBIO  JHarpaMm

paccenBaHus U JMHEHHON perpeccuun




YMeHue onepupoBaTh MOHATHSAMHU: CIyYalHBIM ONBIT W ClIy4alHOE
COOBITHE, BEPOSTHOCTh CIIY9allHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOSITHOCTh C KCIIOJIb30BAaHHEM TpaUyecKuX METOJOB; MPHUMEHSThH
(OpMyIIBI CIIOKECHHSI M YMHOXKEHHUS BEPOSITHOCTEH, (OopMyNy MOTHOU
BEpOSATHOCTH, (hopmyny bepHyin, komOuHaTOpHBIE (HAKTHI U (HOPMYJIBI,
OIICHUBATh BEPOSITHOCTH PEAThHBIX COOBITHH; yMEHHE OIEepUPOBATH
MOHATUSIMHU:  CIIyYaiiHasi BEJIMYMHA, pACIpE/CICHUE BEPOSATHOCTEH,
MaTEeMaTHYeCKOe OKMIaHWE, NUCIEPCHS W CTaHJAPTHOE OTKIIOHCHHE
CIIyYailHOH BeIMYWHBI, (QYHKIUU PACHpPEICIICHUs] W  IUIOTHOCTH
PaBHOMEPHOTO, IOKA3aTEIbHOTO W HOPMAJIBHOTO paclpeeeHui;
YMEHHUE WCIOJIb30BaTh CBOWMCTBA M3YYCHHBIX PACHpPEICICHUH JUIsI
pelIeHrs 3a/ad; 3HAKOMCTBO C TOHSTHSIMH: 3aKOH OOJIbIINX YHCEl,
METO/Ibl BBIOOPOYHBIX HCCIICIOBAHUIN; YMEHHE MPHUBOJUTH MPUMEPHI
MPOSIBIICHUST 3aKOHA OOJILIINX YHCEN B MPUPOIAHBIX U OOIIECTBEHHBIX
SIBJICHUSIX; YMCHHUE ONIEPUPOBATh MOHATUSAMH: COYCTAHUE, IEPECTAHOBKA,
YHUCII0O COYCTAHWH, YHCIO TepecTaHOBOK; OwHOM HploTOHA; ymeHHe
MPUMEHSTh KOMOMHATOPHBIC (DaKThI U PACCYXICHUS ISl PEIICHUS 3a7ay;
OIICHUBATh  BEPOSTHOCTH  PEAIbHBIX  COOBITHH; COCTaBIISATh

BEPOATHOCTHYIO MOJCIIb U UHTCPIIPETUPOBATDH HOJ'Iy‘IeHHBII‘/'I pe3yibTar

YMeHue onepupoBaTh IMOHATHUAMH: TOYKa, MpsiMas, IJIOCKOCTH,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKUH Yroi,
IBYTPaHHBIA yroJl, TPEXIPAHHBIA YToOJ, CKPELIMBAIOUIUECS IIPSMBIE,
MapajuieIbHOCTh U NMEPHEHAUKYIISIPHOCTh MPSAMBIX U IJIOCKOCTEH, yrou
MEXIY NPAMBIMHM, YroJd MEXAY HpPSIMOH M IUIOCKOCTBIO, YIOJI MEXKAY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKU JIO IJIOCKOCTH, PACCTOSIHUE MEXKIY
MPSIMBIMHU, PACCTOSTHUE MEXY IUIOCKOCTSIMH; YMEHHE UCIOIb30BaTh IIPU
pelIeHnr 3aJa4 U3ydeHHble (AaKThl U TEOPEMbI IUIAHUMETPUM; YMEHHE
OLIEHUBATh pa3Mepbl OOBEKTOB  OKPYKAIOLIEr0 MHpa; CTPOMUTH
MaTeMaTHYeCKUe MOJENIU C MOMOIIbI0 T€OMETPUYECKHX TMOHATUH H

BCJIMYHH, PCIIATh CBA3AHHBIC C HUMHU ITPAKTHUYCCKUC 3aJa9N
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YMeHue onepupoBaTh MOHATUAMHU: IJIOMAAL (PUTYpPHI, 00bEM (QUTYpHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOT'OrpaHHUK, CCHYHCHUC MHOI'OIpaHHHUKA,
KyO, mapajuienenumnesa, npusMa, nupamuaa, QGurypa M MOBEPXHOCTH
BpalleHus1, MWIMHAP, KOHYC, map, cdepa, miomaas cepsl, MIONaib
MOBEPXHOCTA THUPAMHUJIBI, TPU3MBI, KOHYCa, LUIUHApA, 00bEM KyOa,

MPSIMOYTOJIBHOTO TapAJUIENICTINIENA, MHPAMUJbI, MPU3MBI, LWJIMHAPA,




KOHYCa, Il1apa, pa3BépTKa MOBEPXHOCTH, CEUYCHUsI KOHYCAa W LIWJIMHJPA,
NapajuleJIbHblE OCH WM OCHOBAHMIO, CEUYEHHE I1apa, IUIOCKOCTD,
Kacaromasicss cdepbl, HUIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHUKa, U300pakaTh MHOTOTPAaHHUKH, (PUTYPBl U MMOBEPXHOCTH
BpaLIEHUs1, UX CEYECHMS], B TOM YHCJIE C IIOMOIMIBIO 3JIEKTPOHHBIX CPENICTB;
yMEHHUE MPUMEHATH CBOMCTBA T€OMETPUUYECKUX (UTYp, CAMOCTOSTEIEHO
(hopMyIIHpOBaTh OMpPEEICHUS U3YyYaeMbIX (PUTYp, BBIIBUTaTh TUIIOTE3bI
O CBOMCTBax W MPHU3HAKAX T'€OMETPHUUECKUX (HUTyp, 0OOCHOBHIBATH WU
OlpoBepraTb HUX; YMEHHE NPOBOAUTH Kiaccudukanuio ¢uryp 1o
pa3UYHBIM TPU3HAKAM, BBIIOIHATH HEOOXOAMMBIE ONOJIHUTEIbHbIE

MTOCTPOESHHUSI
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YMeHue omnepupoBaTh MOHATHSAMHU: JABW)KEHHE B  IPOCTPAHCTBE,
MapajuIeNIbHBIA MTePEHOC, CHMMETPHSI Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, TMpeoO0pa3oBaHUE MOA0OMs, TMOAOOHBIE (GUTYPBI; YMEHHE
pacro3HaBaTh paBHbIC W MOJOOHBIE (UTYPHI, B TOM YHCIE B IPUPOJIE,
HCKYCCTBE, apXUTEKTYPE; HCIOJIb30BATh T'€OMETPUYECKHE OTHOILICHHS
MpU PEIICHUH 3a]1a4; HAXOJIUTh T€OMETPUYCCKHE BEIMYWHBI (IJIMHA,
yroj, IUIOIIAAb, OOBEM) NpU pEIICHWH 3aJa4 M3 JPYTUX Y4eOHBIX
MPEIMETOB M M3 PeaTbHON KU3HU; YMEHUE BBIUYUCISITH T€OMETPHUICCKHE
BEITMYMHBI (JUIMHA, YTOJ, IJIOm@ab, 00BEM, IJIOMIAAb MOBEPXHOCTH),
WCIIOJIb3YSl W3YYCHHBIE (OPMYJBI M METOJBI, B TOM YHCIIC: ILIONIA/Ib
MOBEPXHOCTH MUPAMUIBI, IPU3MBI, KOHYCA, IMIMH/PA, TUIOMAIs chepsl;
00béM KyOa, PsIMOYTOJILHOTO TapajuielienuIieia, TUpaMuabl, TPU3MBI,
UWIMHIpA, KOHYyca, [Iapa; YMEHHE HaxOIUTh OTHOIIEHHE OOBEMOB

oJ1I00HBIX (pUryp
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VYmMmenne OIICPHUPOBATH ITOHATUAMU: NIPAMOYTOJIbHAA CUCTEMaAa KOOPAUHAT,
BEKTOp, KOOPIWHATHI TOYKH, KOOPJIWHATHI BEKTOPa, CyMMa BEKTOPOB,
MPOM3BEICHNE BEKTOpa HAa 4YHCIO, PA3JIOKEHHE BEKTOpa MO 0asucy,
CKaJIIPHOE TIPOM3BE/ICHUE, BEKTOPHOE MPOMU3BEACHUE, YIOJl MEXIY
BCKTOpaMH; YMCHHEC HCIIOJIb30BaTh BeKTOpHI:IfI u KOOp)II/IHaTHBII\/'I METOL
JUI  PEUICHUs TEOMETPHUECKUX 3aJad W 3ajad JPYrux y4eOHBIX

MIPEIMETOB
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YMmenue BLI6I/IpaTB HOI[XO)ISIH_II/Iﬁ MEeToA JIs1 PpCHICHUA  3aldayiu,
IIOHUMAaHHWEC 3HAYUMOCTHU MAaTEMATUKKW B M3YUCHUHU TPUPOJHBIX U
O6I.[I€CTBCHHBIX nponeccos " SIBHCHHﬁ; YMCHHEC  PACIIO3HABATH

IMPOABJICHUC 3aKOHOB MATCMATHKU B HCKYCCTBC, YMCHHC IIPUBOIUTH




IpUMEPBI  MATEMATHUYCCKUX

MaTeMaTHYECKOU HAyKH

OTKPBITHI

poccuiickon

U  MHPOBOH




HEPEYEHDb 9JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA EI'D
11O MATEMATUKE

IIpoBepsieMblii 3J1eMEHT COePKAHMS

Kon
1 Hucna u BEIYMCIICHUS
11 HartypanbHble u nemnsle yncna. [Ipyu3Haku JeTuMOCTH LEbIX Yuces
12 Pamonanbubie  yncna. OOBIKHOBEHHBIE W JECATHYHbIE JPOOH, TPOLIEHTHI,
' OCCKOHEYHBIC TIEPHOIUYECKUE APOOH
13 Apudmernueckuil KOpeHb HaTypalbHOU cTeneHu. JleficTBus ¢ apupmMeTHdecKuMu
' KOPHSIMU HaTypaJIbHOW CTETIEHU
14 Crenens ¢ nenbiM nokazateseM. CTeneHb ¢ palMoHaIbHbIM IToKa3ateneM. CBolicTBa
' CTENEeHU
15 CuHyc, KOCHMHYC M TAaHI€HC YHCIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTE€HC YUCIIOBOTO apryMEHTa
1.6 Jlorapudm uncna. JleciTHUHBIC  HATYPAJIbHBIE JTOTapU(MBI
JleficTBuTenpHble  uyucia. ApupMeTHYecKHe Omepauud ¢ JAeHCTBUTEIbHBIMU
1.7 yrciaamu. [[pubnmkEéHHbIC BEIYUCICHNUS, TIPABUIIA OKPYTIICHUS, IPUKHUIKA U OLIEHKA
pe3yibTaTa BEIYUCICHAN
18 [TpeoOpazoBaHme BRIpaKEHUI
1.9 KommiekcHbie uncna
2 VYpaBHEHMsI U HEpPAaBEHCTBA
2.1 [enble u qpoOHO-palliOHANIbHBIE YPaBHEHUS
2.2 HppanmonaibHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHeHUS
2.4 [TokazarenbHble U JorapuMHUUEcKre ypaBHEHUS
2.5 [enble u ApoOHO-pallMOHANIbHBIE HEPABEHCTBA
2.6 WppatmonanbHble HEpaBEHCTBA
2.7 [Toka3zarenbHble U TIorapu(MUIEeCKUe HEPaBEHCTBA
2.8 Tpuronomerpuieckre HepaBeHCTBA
29 CucreMbl U COBOKYTHOCTH ypaBHEHUI U HEPABEHCTB
2.10 VYpaBHEeHUsI, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpamu
2.11 Marpuiia cucteMbl IMHEHHBIX ypaBHeHUH. OnpeenuTenb MaTpULIbI




3 OyHKIINUU U TpaduKu
21 OyHKIUA, cnocoObl 3amanus ¢yHKuU. ['paduk dyHknuu. B3aumMHO oOpaTHBIC
' ¢ynkuuu. YétHpie u HeuéTHble GyHKmH. [lepuoaunueckue GyHkunm
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHW QyHkuuu. Hymu ¢ysknuu.
32 [IpoMexyTku  3HAKOMOCTOAHCTBA. IIpoMEXyTKM  MOHOTOHHOCTH  (DYHKUHUH.
' Makcumymbl 1 MUHUMYMBl (yHKIUH. Hambonbliee W HauMeHblee 3HAYCHUE
(GYHKIIUM Ha IPOMEKYTKE
23 Crenennasi ¢yHKIMS C HaTypalbHBIM M ILENbIM MoKazarenem. EE& cBoiictBa u
' rpaduk. CBoiicTBa U TpaduK KOpPHS N-0i cTerneHu
3.4 Tpuronomerpuueckre QyHKIIUHN, UX CBOWCTBA U TpaduKu
3.5 [TokazarenbHas u gorapupmMudeckas GyHKIMH, UX CBOMCTBA U TpapuKu
36 Touku paspeiBa. Acumntorsl rpaduxkoB ¢ynkuuid. CBoicTBa  (YHKIIMIA,
' HETPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS TIOCIIEOBATEILHOCTEH
3.8 Apudmerrnueckas u reomerpudeckas nporpeccuu. Dopmysa CI0KHBIX MPOLIEHTOB
4 Havana marematudeckoro aHaimza
4.1 [IpousBonnas pynkuuu. [Ipon3BogHbIe 37IeMEHTAPHBIX QPYHKIUI
[IpumeHeHne NPOU3BOAHON K HCcIeAOBaHHIO (YHKIUH HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. Haxoxaenrne HanOOIbIIEr0 ¥ HAUMEHBINEro 3HaueHus (QYHKIMH Ha
OTpe3Ke
4.3 ITepBooGpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXeCTBO, OnIepaluy HaJl MHOKecTBaMu. Jlmarpammel Diinepa — Benna
52 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BeposiTHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha IJIOCKOCTH
7.2 [IpsiMbIe 1 TITOCKOCTH B TIPOCTPAHCTBE
7.3 MHororpaHHUKH
74 Tena 1 MOBEpXHOCTH BpalllEHUs




7.5

Koopaunatsl u BEKTOpBI
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