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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydeOHoro kypca «I'eomerpus» 6a3oBOro ypoBHsS AJis
oOyuaronuxcst 11 kmacca  pagpaborana Ha  ocHoBe  DenepanbHOro
rocyJapCTBEHHOTO0 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro 00IIero 0Opa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTUYEeCKOMY OOpa30BaHUIO, W TPATULUA POCCUUCKOrO 0Opa3oBaHUS.
Peanuzarus mporpaMmbsl 00€CIIEUUBAET OBJIAJICHUE KIIIOUEBHIMU KOMIIETCHIIUSMU,
COCTABJISIIONIMMHU OCHOBY JUJII CaMOPa3BUTUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO M IIO3HABATEIILHOTO pPa3BUTHUSA
JUYHOCTU 00yYarOIIXcsl.

HEJIM UT3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKONH 3HAYMMOCTBIO METAanpeIMETHBIX U
OpEIMETHBIX PE3YJbTAaTOB OOYUYEHHUS T'€OMETPUM B HANpPaBICHUH JIMYHOCTHOTO
pa3BUTHs OO0y4armuxcs, (opMUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
IPAMOTHOCTH, U3YUYEHUS IPYTUX YUEOHBIX AUCHUIUIMH. Pa3BuTne y o0ydaromuxcs
MPaBUIBHBIX MPEACTABICHUA O CYIIHOCTH M NPOUCXOKIEHUU T'€OMETPUUYECKUX
abcTpakiuii, COOTHOUIEHHHM pEeajJbHOrO0 M HAEaJbHOTO, XapaKTepe OTpaKeHUs
MAaTEMATUYECKOW HAyKOM SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
Ir€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJECIUPOBAHUS B HAYUHOM
MO3HAHUU U B MPAKTUKE CIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
ydalmxcs, a TakKe KauyecTB MBIIUICHHUsS, HEOOXOAMMBIX [UIs aJanTaluud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHHs, Tak Kak OOECHeYMBaeT BO3MOXKHOCTb HW3Y4YEHHUs Kak
JTUCUUIUINH €CTECTBEHHO-HAYYHOUM HANPABIEHHOCTH, TaK U TYMaHUTapPHOU.

Jlormueckoe MbIIUIeHHE, (HOPMUPYEMOE MpPU H3YYEHUHU OOYHarOIIUMUCS
NOHATUIUHBIX OCHOB FT€OMETPHUH U MIOCTPOCHHUH LIETIOYKU JOTUYECKUX YTBEPKICHUN
B XOJI¢ pEILICHUs T€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCIOIB3YIOTCS TMPU PEIICHUH 3a7ad4 €CTeCTBEHHO-
HAy4YHOI'O LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHHEe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIECTBEHHYIO POJb BO
BCEX 00JacTsIX AESITeNbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUaIbHOTO ObITHS, Gdopma
OTPaXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHE YCIEUIHOTO TO3HAHUS W AKTHUBHOTO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU



oOpa3zamMu OOBEOUHSET pa3Hble BUIbl YYEOHOW M TPYIOBOM J1E€ATEIHHOCTH,
SBIISICTCS OAHMM M3 MPO(PECCHOHATBHO BAXKHBIX KA4eCTB, MOATOMY aKTyallbHa
3amada (opmMupoBaHHS y O0OyYarOmUXCsl MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBUAHOCTH OOpPa3HOrO MBIIUIEHUS] — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUUYECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

[lenp ocBoeHus mporpaMMmbl ydueOHOro Kypca «l'eomerpus» Ha 06a30BOM
ypoBHE OOyueHusi — oOmeoOpa3oBaTeNbHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOyyaroluxcs  4epe3  0oOeclieyeHHE  BO3MOYKHOCTH  NPUOOpPETEHHS U
UCIIOJIb30BAaHUSl CUCTEMATUYECKUX TIE€OMETPUYECKMX 3HAaHUW U JIEHCTBUH,
CHEeLM(PUUHBIX T€OMETPUH, BOZMOKHOCTH YCIEIIHOTO MPOJOHKEHNUs 00pa3oBaHMsI
10 CTICIUATBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM HCTIOIH30BaHUEM T€OMETPHUH.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE WIpeIHA3HA4YeHA MJIs
oOyyaroluxcs CpeHEN LIKOJIbI, HE UCHBITHIBABIIMX 3HAYUTENBHBIX 3aTPYIHEHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuM obOpa3om, oOydaroriuecs Ha
0a30BOM YpOBHE JOJKHBI OCBOHWTH OOIIME MaTeMaTHYECKHE YMEHHS, CBS3aHHBIC
CO cHenu(puKol TeoMeTpuH W HEOOXOAMMBIE [JIsl JKU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYHTh T€OMETPHUIO Oojee
riyOoKo, €clii B JajibHEHIIEM BO3HUKHET HEOOXOIUMOCTh B T€OMETPUYECKHX
3HaHUSAX B MIPOPECCHOHATBHOMN JEATEIbHOCTH.

JlocTHkeHHe LeIM OCBOEHMS MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHUS  Kypca
«I"eomeTpun» Ha 6a30BOM ypoBHE B 11 kimacce sSBISIOTCS:

e (opMHpoBaHHE MPEICTAaBICHUS O TEOMETPUU KaK YacTh MHUPOBOM

KyJbTYPbl U OCO3HaHHUE €€ B3aMOCBS3HU C OKPYKAIOLIUM MHPOM;

e (opMupoBaHHE MPENCTABICHUS O MHOTOTPAHHMKAX M TelaxX BpalleHUs
KaK O BOKHEHIINX MaTEeMAaTHYECKUX MOJENAX, TO3BOJSIONINX OMUCHIBATDH
U U3y4aTh pa3Hble SBJICHUS OKPY’KAIOLEro MUPA;

e (opMHpOBaHME YMEHMsI paclo3HaBaTb Ha 4YepTeXax, MOJENIIX MU B
peasbHOM MHpPE MHOTOTPAHHHUKH U TEJIa BPAIICHHUS;

e OBJIAJICHUEC METOJIAMHU PEIICHHUs 3a/a4 Ha MOCTPOCHHs Ha M300paKEeHHSIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMHupOBaHHE YMEHHUS ONEPUPOBATb OCHOBHBIMU MOHATHSAMH O
MHOTOTpaHHHUKaX U TeJlaX BPaLICHHUS U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJEHUE  QJITOPUTMAMH  PEIICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMUpOBaHHEe yYMEHHS TPOBOAWTH  HECIOXKHBIE  JIOKA3aTeIbHBIC
paccy X JIeHUs B XOJI€ PEUICHHs] CTEPEOMETPUYECKUX 3aJad U 3a4ady C
IPAKTUUECKUM COJIEPKAHUEM;



e pa3BuUTHE WUHTEJIEKTY AJIbHBIX 51 TBOPYECKUX CHOCOOHOCTEH
oOydaromuxcs, IMO3HABATEIbHOW  AKTUBHOCTH,  HCCJEIOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIICHHUS;

e (opmupoBanue GbyHKIHOHATBHON rPaMOTHOCTH, pEJIEBAHTHOM
F€OMETPUU: YMEHHE PpACIO3HAaBaTh IMPOSBICHHUS T'€OMETPUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTYallMsIX M MPU WM3YYEHUHU JIPYTUX y4eOHBIX NPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OopMylIHpoBaTh HX Ha A3bIKE
r€OMETPUM U CO3JaBATh TEOMETPUUECKUE MOIENH, TPUMEHITh OCBOCHHbIN
F€OMETPUYECKHUM amnmapar sl PELICHHUs NTPaKTHKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATD ITOJTYyYECHHBIE PE3YJIBTATHI.

OTIMYUTENHEHON OCOOEHHOCTHIO MPOTrpaMMBbl SIBJISIETCS BKIIIOUEHUE B KypC
CTEPEOMETPUM B HAdaJle €ro HW3y4dyeHWs 3aJad, peEIIacMbIX Ha YPOBHE
MHTYWUTUBHOTO MO3HAHMs, U ONPENEIEHHBIM 00pa30M OpraHu3oBaHHas padoTa Hal
HUMH, 4YTO CIOCOOCTBYIOT pAa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTHBHBIX MPOLECCOB, MOTUBHUPYET K
JAJbHEUIIEMY HU3yUYEHUIO IPEIMETA.

[Tpennourenue oTAAETCSA HATIISIIHO-KOHCTPYKTUBHOMY METOAY OOYYEHHUs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOECH OCHOBE YyBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENBbHOCTA. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
y4Jalmxcsi B Kypc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIEHUsA 3aJad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEpUPOBaHUE
IPOCTPAaHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, a ONEpUpOBaHME O0pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HAarJIsAHOCTH, MBICJIIEHHOTO U3MEHEHHUSI €70 UCXOIHOTO COJIEPKAHHUS.

OcHOBHBIE coJepxKarenbHble aUHUM Kypca «['eomeTpum» B 11 Kiacce:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JIOTUUECKUX YMEHUN
pacrpenensercas HE TOJBKO 10 COAEP/KATENBbHBIM JIMHUSAM, HO W IO TojaMm
oOy4eHHUs Ha YPOBHE CpeHEro 00IIero oopa3oBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MNPEIMETHBIM pe3yJbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpeleN€HHbBIM 10 ToAaM OO0yuyeHwus,
CTPYKTYpUPOBAaHO TakKUM 00pa3oM, 4YTOOBI OBJAJEHHUE T'E€OMETPUUECCKUMHU
MOHATHUSIMU Y HABBIKAMH OCYILIECTBIISUIOCH MOCIEI0BATEIBHO U MOCTYIATEIBHO, C
COOJIIOJIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKUX MPEACTaBICHUN OOYydYaroUuXcs, pacuiupsis U
yrayOssist e€, o0pa3ysi IpOUYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE



Ha u3yuenue reomeTpun OTBOJIUTCS | 4ac B HEJENIO, BCETO 3a Tl O0yJCHHS
- 34 y4eOHBIX Haca.



COIAEPKAHUE YYEBHOI'O KYPCA
11 KIIACC

Tena Bpamenust

[unmuHapuyeckas MTOBEPXHOCTB, oOpasytoiue UMJIMHIPUYECKON
MMOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEPXHOCTU. [[unumHAap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpasylomas M OCb, IUIOMaJb OOKOBOW U TMOJHOU
MTOBEPXHOCTH.

Konnueckass moBEepXHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOM MmoBepxHOCTU. KOoHyC: ocHOBaHUE U BepIilMHa, 00pa3yrolas
U OCb, IUIOMaAb OOKOBOM U TIOJHOM IIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpazyronue U BbICOTa; OCHOBAaHMS M OOKOBasi MIOBEPXHOCTb.

Cdepa u map: HeHTp, paaudyc, TUAMETP; IUIOLIAJb MOBEPXHOCTU CQEpHI.
B3aumnoe pacnonoxxeHue chepbl U MIOCKOCTH; KacaTesibHasi TIIOCKOCTh K cdepe;
IJI01Ma/1b ChEepHI.

N3o00pakeHne Ten BpallleHus Ha TNIOCKOCTH. Pa3BépTka UIMH/pa U KOHYCA.

KomOunHamuu Ten BpalieHuss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMMCAaHHBIA OKO0JIO cdephl; cdepa, BOHcCaHHAS B MHOTOTPAHHUK, WU TEJO
BpAaIlCHUS.

[Tonsarue 06 06bEMe. OCHOBHBIC CBOMCTBA 00bEMOB Tel. Teopema 06 00BEME
MPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBuss u3 He€. OO0bEM IMIMHIpA,
KoHyca. O0BEM 11apa U TIoMaAb Chephl.

[TongoOubie Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJI.

Ceuenus mwimHIapa (TApaJJIEbHO M TEPHEHAUKYJISIPHO OCH), CEUCHUS
KOHyca (TapajuieIbHO€ OCHOBAaHUIO M TPOXOSIIEe 4Yepe3 BEPIIMHY), CECYCHUs
miapa.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha m1ockocTy U B mpoctpaHcTBe. ClI0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha YUCIO. Pa3noxkeHue BEKTOpa 1Mo TPEM HEKOMIUIIAHAPHBIM
BekTopaM. IIpaBuino mapamnenenunena. Pemenue 3amay, CBS3aHHBIX €
IIPUMEHECHUEM IIpaBUJl JEUCTBUU C Bekropamu. IllpsAmoyronbHas cucrema
KoopauHaT B npoctpaHcTBe. Koopamnatel BekrTopa. Ilpocrenmme 3amaun B
KOOpAMHATax. YTojl Mexay BekTropaMu. CKaISIpHOE MNPOU3BEICHHE BEKTOPOB.
Brluncnenne yrioB Mexy MPSMBIMU U TJIOCKOCTAMHU. KOOpAHMHATHO-BEKTOPHBIMA
METO/I PH PEIICHUH FT€OMETPUUYECKUX 3a]1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO UYJ€Ha POCCHIMCKOrO OOIIECTBa, TMPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUUYHOCTU, YBAKCHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKEHUM B JIPYTUX HayKaX, TEXHOJOTHsX, cdepax

SKOHOMUKHU.
JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;

C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U IESATEIbHOCTHIO
y4€HOIr0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OyAYILIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad4, pelIeHnH, paccy X IEHUN;
BOCIIPUAMYHMBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U

OTHbIXa, perysipHas busnueckas aKTUBHOCTb); (bu3nuecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWs, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TPOTSHKCHWH BCEH J>KM3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTHYSCKUX 3a/1a4 MATEMAaTHICCKOW HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMYECKOW KYJIbTYPbI, NOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
Cpedbl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX  IMpoOieM;
OpHCHTAIle Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKPY’KAaIOIIeH Cpenbl, IUIAHUPOBAHUS TOCTYIIKOB W OICHKH WX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYXKAFOIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH M  OOIICCTBCHHOHW MPAKTUKH, [MOHMMaHHEM
MaTEeMaTHUECKONH HayKH Kak c(epbl UYeIOBEYECKOW MeATEIHbHOCTH, JTaloB e&
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS IHMBHIW3AIMH; OBJIAJCHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPAa;
TOTOBHOCTBIO OCYIIECTBIIATH TMPOCKTHYI0 U HCCICIOBATEIBCKYIO JCATEIBHOCTD
WHINBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCTNEUIMU.

1)  Vuusepcanvnvie  nosmasamenwvuvie  Oelicmeus, — 0becneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUArOWUXCS (0CB0eHUe
Memo008  NO3HAHUA ~ OKpYXdCamoweeo  Mupa;  npumeHeHue  J102U4ecKux,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornueckue aAeicTBu:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPHU3HAKA MATEMAaTHICCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY IOHATUAMH, (OPMYIUPOBATH
OTpENCICHUS  TOHATHUH; YCTAHABIIMBATh CYIICCTBCHHBIA  TpPH3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpoBaTH W MPeoOpPa3OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHBIE;

e BBIBJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;



npemsiaraTh  KPUTEPUM  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUH (MPSMBIE U OT MPOTUBHOTO), BBICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIBL;

e BBIOMpaTH croco0® pemieHUs ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASINMA ¢ Yy4EToM
CaMOCTOSATEIILHO BBIJICIICHHBIX KPUTCPHUEB).

ba3oBble uccienoBaTebcKue 1eiicTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTUBOpEUYUE, MpolIemMy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOO TIO3UITUIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCcKOro
Oo0OBbeKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaMU;

e  CaMOCTOSITEILHO (POPMYJIHUPOBATH OOOOIIEHUS U BBIBOJIBI IO pe3yJibTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIBISATH JACPUIUTH UHGOPMAIINH, JTaHHBIX, HEOOXOIUMBIX IS OTBETA
Ha BOMNIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypUpOBaTh MHGOPMAIIHIO, TIPEICTABIATE €€ B Pa3INYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopMauu 1o CaMOCTOSITEIIEHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

2)  VYuueepcanvhvlie KoMMyHuUKamugHvle  Oelicmgus,  o0becneyusarom

copMUpOBaAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.

OO0menne:



BOCIpUHUMATh M (OPMYyIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, J1aBaTh MOSCHEHUS IO
XOJy pelleHus 3a7aui, KOMMEHTUPOBATh [TOJIy4EHHBIN pe3yibTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAIlCJIEHHBIC Ha TMIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXIECHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXUBaTh pa3M4yle U CXOJCTBO MO3UILIMIA; B
KOPPEKTHOM popme GpopMyIUpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
OPEJICTaBISATh  pEe3yJNbTaThl  pEelIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYJIbHON pabOThI MPY PEIICHUH YICOHBIX 3a7a4; TPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacipeAeNsaTh BUABI pabOT, JOTOBapUBATHCA, 00CYKIaTh MPOIIECC
U pe3yJibTat paboThl; 00001aTh MHEHUS HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOIHATH CBOIO YacTh pPaOOTBI WU
KOOPJIIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIUI MPOIYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YYACTHHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

GopmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJISITH IUIaH, AITOPUTM PEIICHUS 3a]1a4H, BRIOUPATh CIIOCO0 pelieHuUs
C Y4€TOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ yIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMM [I03HABATEJIBLHOM peduiekcuu KakK OCO3HaHUs
COBEPIIIAEMBIX JICHMCTBUH W MBICIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTPOJISI IIporecca u
pe3yJbTaTa pelICeHUsI MAaTEMATUYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEUICHUHU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEIW U YCIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHKEHHS WIM HENOCTHKECHUS PE3yJbTAaTOB ACATEIBHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATDBI
11 KIIACC

OmnepupoBaTh MOHATHUSAMHU: HWIMHIPUYECKas TOBEPXHOCTh, 0OO0pa3yroue
UWIMHAPUYECKOM  TOBEPXHOCTH;  IWJIMHIP;  KOHUYECKas  IMOBEPXHOCTH,
oOpa3ylollue KOHUYECKON TOBEPXHOCTH, KOHYC; c(pepruyeckas moBEpXHOCTb.

Pacno3naBath Tena BpanieHus (HWIMHIP, KOHYC, cdepa U map).

OOBICHATH CIOCOOBI MOTYYEHUS TEN BPALLEHUS.

KnaccuguimpoBaTs B3aMHOE paciojioKeHUe cepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTA, BbICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBaHHE ILAPOBOTO CJIOS, BHICOTA LIAPOBOTO CIIOS;
1apOBOM CEKTOP.

Berancnsate 00bEMBI M IUIOMIAMM  TOBEPXHOCTEM TeN  BpallleHus,
re€OMETPUUYECKUX TEJl C IPUMEHEHHEM (POpMYyI.

OmnepupoBaTh NOHATUAMM: MHOTOTPAaHHHUK, BIMCAHHBIM B cdepy u
OMMCAaHHBIM OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WIH TEJO
BpAIlICHUS.

BbIMHCISATE COOTHOLIEHUSI MEXy TUIOIMAIIMU TOBEPXHOCTEH M 00bEMaMu
MOI00HBIX TE.

N3o00paxaTh u3yuyaemble (PUIypbl OT PYKM U C MPUMEHEHHEM IPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BEIOMHATE (BBIHOCHBIE) MJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
¢buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTh CEUEHHMsI TeJl BPAILLEHUSI.

W3Bnekatb, WHTEPHPETUPOBATH U MpeoOpa3oBbIBaTh HHOOPMALKUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKHUX (PUrypax, IPEICTaBICHHYIO Ha YepTekax U
pPUCYHKaX.

OmnepupoBaTh MOHITHEM BEKTOP B MPOCTPAHCTBE.

BbIMONHATE  JOEHCTBUS  CHOXKEHHS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOKEHHS BEKTOpa Ha YUCIIO, OOBSICHITh, KAKUMH CBOMCTBaMHU OHU 00JIa/1a10T.

[TpuMeHATh MpaBUIIO MapalieIenuIea.

OmneprpoBaTh MOHATUSMU: JEKAPTOBBI KOOPIAMHATHI B POCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPAa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpA, YTOJ MEXIY
BEKTOPAMHU, CKAJIIPHOE MTPOM3BEIEHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIaHAPHbBIE
BEKTOPBI.



Haxoants cyMMy BEKTOPOB M MPOU3BEICHIE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJIpHOE TMPOU3BEACHUE, PACKIAIbIBaTh BEKTOp IO JBYM
HEKOJUTUHEAPHBIM BEKTOpaM.

3aaBaTh IVIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPAUHAT.

[lpumensTh TeoMeTpuyeckue QaxKThl I PEIICHHs CTePEOMETPUUECKUX
3a]a4, MPEANOIaraloluX HECKOJIBKO 1IaroB PELICHHs, €ClIA YCIOBUS MPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

Pemate mpocreiilue reoMeTpudeckre 3aqauyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJAWHATHOTO METOJIA.

Pemate 3amaun Ha [0Ka3aTeNbCTBO MAaTEMATUYECKHX OTHOIICHUH U
HAX0XJIEHWE TEOMETPHUECKUX BEJIMYMH MO 00pa3aM WM alrOpUTMaM, MPUMEHSIS
W3BECTHBIC METO/IBI MPU PEIICHUH CTaHAAPTHBIX MAaTEMAaTHYECKUX 3a/1a4.

[TpumeHsaTh mpoCTEHIIME NPOrpaMMHBIE  CpPEICTBA U DJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI ITPU PEIICHUU CTEPEOMETPHUUECKHX 3aJ1au.

[TpuBoaUTH TpUMEpPHl MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B MpUpOAE U
KU3HU, paclio3HABaTh MPOSBICHUE 3aKOHOB TEOMETPHUHU B CKYCCTBE.

[IpuMeHATh TMOJy4eHHbIE 3HAHHUS Ha TMPAKTUKE: aHAJU3UPOBATh PEalbHBIC
CUTyalldd W TPUMEHATh M3y4YCHHbIC TMOHATUS B IPOLECCE IOUCKA PELICHMUS
MaTeMaTUYeCKd C(HOPMYIHPOBAHHON MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyalldd Ha S3bIKE TEOMETPHH, HCCIEAOBAaTh IMOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MMOHATHI U TEOpeM, amnmapara alireOpsl; penarhb
PAKTUYECKUE 3a]1a4M, CBA3aHHbIE C HAXOKJCHUEM I€OMETPUUECKHUX BEIHUYHUH.



TEMATHYECKOE IINTAHUPOBAHUE
11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM un¢pposbIie
Ne ni/mm P Konrposbubie IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
1 T 12
©14 Bpatem https://m.edsoo.ru/1c209e37
" bubnuorexa [JOK
2 1
O0nemsr Ten > https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
3 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1 httos://m.edsoo.ru/1c209e37
4 [ToBTOpeHme, 06001IEHNE, 7 1 bubmuoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1c209e37
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0



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

11 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE

Ne aTa nudpoBbIe

Tema ypoka Koutpoabnbie IIpakTnueckue A bp
n/n Bceero u3ydyeHusi o0pasoBaTesibHbIE

padoThI padoThI
pecypcsbl

Cdepa u map: ueHTp, paauyc,

1 raMeTp; IO b ITOBEPXHOCTH 1 bubmorexa LOK
A P> Han P https://m.edso0.ru/0341bc2b
cepsl
B3aumnoe pacnonoxenue chepsl 1

bubmuoreka [IOK
2 IJIOCKOCTH;, KacaTelbHas IOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; mromanb chepbl
N3o6paxkenue cepsl, mapa Ha
3 HJ'IOCIE)OCTI/I CGHE)HE}I i) I; 1 bubmorexa HOK
' pa- https://m.edsoo.ru/bc15f7f2
MI (knactep)
[unwHapudeckas MOBEPXHOCTb,

4 o0pa3yromue MUINHIPHIECKOM 1 bubmuoreka [IOK
MMOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.edsoo.ru/6054b8c1
MMOBEPXHOCTHU
[Hunwaap: ocHOBaHUS U OOKOBas
MMOBEPXHOCTL, 00pa3yromas u oCh;

5 10 pa b 601(0130];1 HynonHoﬁ 1 bubnmorera HOK

taa . https://m.edso0.ru/188f6216
noBepxHOCTU. (BcemupHsIil 1eHb
TaOJIUIIBI YMHOKEHHS )
H300pakenne nuianHapa Ha
P N R P bubmuorexa [{OK
6 iockocT. Pa3sépTka nmumuHpa. 1

Ceuenust nunuHApa (MIOCKOCTHIO,

https://m.edso0.ru/016e25eb



https://m.edsoo.ru/0341bc2b
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MapauieIbHON UIn
MEPIEeHIUKYISIPHON OCH LIMITUHPA)

Konnueckas noBEpXHOCTB,
o0pa3yronme KOHUIeCKON

bu6nmorexa [IOK

! IIOBEPXHOCTH, OCh U BEPIIUHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW MMOBEPXHOCTH
Konyc: ocHOBaHue U BeplInHA,

8 o0pa3yrolas 1 0Ch; IJIOMIA/Ib bubmorexa LOK

. . https://m.edso00.ru/897dd3b2
OOKOBOM W ITOJIHON TIOBEPXHOCTH
VYceu€HHBIN KOHYC: 00pa3yroIue u
9 BBICOTA; OCHOBaIz,I/I}I u gOKzBa]jIl bubmmorexa [JOK
’ https://m.edsoo.ru/1468bab3
MIOBEPXHOCTH
N3o06paxenne koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (IJIOCKOCTBIO, bubnnorexa [JOK
NapajuieJIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
IIJIOCKOCTBIO, TPOXOISIIEH Yepe3
BEPIIUHY)

1 KomOuHanus ten BpameHus u bubmmnoreka HOK
MHOTI'OTPAaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpanHuK, OMCaHHBIA OKOJIO

12 cdepsr; cepa, BOUCaHHAs B bubmuoreka [IOK
MHOT'OT'PaHHUK UJIU B TEJO https://m.eds00.ru/0b136158
BpalIeHUs

13 [Tonsitue 06 00BéMe. OCHOBHBIC bubmuoreka [{OK
CBOICTBa 0OBEMOB TEN https://m.edso00.ru/26a03fb7

14 O06bEM IUIHHIpA, KOHYyCa bubnnorexa [JOK

https://m.edso00.ru/5513d87b
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O06BEM mapa u wiomaas chepsl.

bubnunorexa LIOK

15
(Ienp uncna IT) https://m.edsoo.ru/d189bde2
[TogoOHEbIe Tena B MPOCTPAHCTBE.

16 CoOTHOILIEHUS MKy TUIOIIAIIMHU bubnmnoreka HOK
MOBEPXHOCTEH, 00BEMAMHU https://m.edsoo.ru/810cfleb
IMOJO0OHBIX TEI

17 KontposbHas paboTa mo temam bubnmnoreka HOK
"Tena Bpamenus" u "O0beMbI TeT" https://m.edsoo.ru/4a33a8ab

18 Bekrop Ha miiockocTu u B bubmmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb

19 CI10’keHH€E U BBIYUTAHUE BEKTOPOB bubmorexa [IOK

p https://m.edsoo.ru/23f4f089

20 VMHOXKEHHE BEKTOpa Ha YHUCIIO bubmorexa [IOK

p https://m.edsoo.ru/dee379¢eb
Paznoxenune BekTopa 1o Tpém
21 HEKOMILIaHAPHBIM BEKTOpaAM bubmorexa HOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuno napannenenunena
Pemenne 3ama4d, CBSI3aHHBIX C
22 MIPUMEHEHUEM IIPABIJI JEUCTBUH C bubmmorera OK
P p https://m.edsoo.ru/5a827900
BEKTOpaMH
KoopaunaTtHO-BEKTOPHEBIN METO
23 g I/IpiHIeHI/II/I reOMef NYECKUX ! bubmorexa LHOK
pup p https://m.edsoo.ru/d3alfe30
3a1a4
[IpsmoyronpHas cucreMa
KOODPIMHAT B IIPOCTPAHCTBE.
pA pocTp . bubmuoreka [{OK
24 Koopaunats! BekTopa. IIpocreiimue

3aJlayM B KOOpJUHATaX.
MI (BepHbIE U HEBEpHbBIE

https://m.edsoo.ru/48db7058
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YTBEPKICHMS)

25 Yron Mexay BEKTOpaMmH. bubnmnoreka HOK
CkansipHoe MpOU3BE/ICHUE BEKTOPOB https://m.edsoo.ru/725effc4

26 Brluucnenue yrios Mexy bubnmoreka [JOK
MPSAMBIMH U TIJIOCKOCTIMH https://m.edsoo.ru/8efbe78e
KonrponsHas pabora o Teme

27 "BexTophl 1 KOOpAMHATHI B bubmmorexa LIOK

" https://m.eds00.ru/77¢22fc5

MIPOCTPAHCTBE
[ToBTOpEeHME, 0600IICHNE 1

28 cuctemaTusanus 3HaHui. OCHOBHBIS bubnuoreka [{OK
¢burypsl, hakTel, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHAMETPUH
[ToBTOpEeHME, 0000IIEHNE 1

29 cucrtemaTusanus 3HaHui. OCHOBHBIS bubmuoreka [IOK
¢burypsl, hakTel, TEOPEMBI Kypca https://m.eds00.ru/078cd184
TUTAHUMETPUH
[ToBTOpEeHuEe, 06001IeHNE 1

30 cucTeMaTu3alus 3HaHui. 3anauun bubnuoreka [{OK
IJTAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe0
pelreHus
[ToBTOpEeHue, 06001IeHNE 1

31 cucTeMaTu3alus 3HaHui. 3anauun bubnuoreka [{OK
IIJIAHUMETPUU U METOIBI X https://m.edsoo.ru/4dffda97
pelreHus
[ToBTOpeHue, 06001IeHNE 1

39 cucreMarusanus 3HaHuil. OCHOBHbIE bu6muoreka [JOK

¢burypsl, pakTel, TEOPEMBI Kypca
CTepeOMETPUH

https://m.edsoo.ru/74b2ad91
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33 " 6 1 bubnunoreka LIOK
TOTOBAI KOHTPOJbHA pabota https://m.edsoo.ru/ec24dfc?
34 [ToBTOpEeHME, 0000IIEHNE U 1 bubnunoreka LIOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/f465d10e
OBLIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
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[unuaapudeckas TOBEPXHOCTh, 00pa3yolue HUIMHIPUIECKON TOBEPXHOCTH, OCh
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koHnyca. O0bEM 11apa u mionaab chepsbl
[TonoOHble Tenma B mpocTpaHcTBe. COOTHOIIEHUS  MEXAYy  IUIOMIAISIMU
MOBEpXHOCTEN, 00bEMaMU MOAOOHBIX TET
Ceuenuss nwiuHapa (MapauiebHO W TEPIEHIUKYISIPHO OCH), CEUEHHUsS KOHyca

(mapannenbHOE OCHOBAHUIO U MPOXOASILEe Yepe3 BEPILNHY ), CEUEHHUs 11apa
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BexTop Ha miockocty W B mpocTpaHcTBe. Cll0)KEHHE M BbIUMTAHUE BEKTOPOB.
YMHO)XeHue BekTopa Ha yucio. Pa3noxeHue BekTopa 1Mo TpEM HEKOMIUIaHAPHBIM
BekTopaMm. IIpaBwiio mapamnenenunena. Pemenue 3amad, CBA3aHHBIX €

MMPUMCHCHUCM ITPpaBUJI JIENCTBUI C BCKTOpaMu

HpHMOYI‘ OJIbHad CHUCTEMa KOOpAWHAT B TIIPOCTPAHCTBC. KOOpI[I/IHaTLI BCKTOpaA.
HpOCTCI‘/’II_HI/IC 3aa4u B KOOpAHWHaTax. Yron MCKAY BCKTOpaMH. CKaJ'IHpHOC
IMPOU3BCACHUC BCKTOPOB. Brrunciaenue YIJ10B MCXKAY MNPAMBIMHU U IIJIOCKOCTIAMMU.

KoopanHaTHO-BEKTOPHBIN METOJT ITPU PELICHUH T€OMETPUUYECKUX 3a/1a4



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJibTaTaM 0CBOEHUS
NpoBePSIeMOro OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 001ero
TpeOOBaHMS o0pa3zoBaHus

Bnagenue meromamMuM J0Ka3aTeNbCTB, alrOPUTMaMU pELICHHs 3aady;
yMeHue (GopMysIMpoBaTh W ONEPUPOBATH MOHATHSAMH: OIpENeICHuE,
aKcuoma, TEOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, JI0Ka3aTeIbCTBO,
paBHOCHIIbHBIC (DOPMYITMPOBKH; IPUMEHSTH UX; YMEHHE (hOPMYITHUPOBAThH
00paTHOE M NPOTUBOIOJIOKHOE YTBEPXKAECHUE, NMPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPBI, HMCIOJIB30BaTh METOJ MAaTE€MaTHUYeCKOW WHIYKLHNH;
IIPOBOAMTH  JI0OKA3aTEIbHBIE PACCYXKACHHUA IpPU PEIICHUU 3a1ad,
1 OLICHUBATh  JIOTMYECKYI0  IIPAaBUJIBHOCTb  PACCY)KICHUW; YMEHHE
OIEpUPOBATH MOHATUSAMU: MHOXECTBO, IOJMHOXECTBO, ONEPALMH HaJ
MHOXXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar Ui OIIMCaHUs PealbHBIX IPOLECCOB U ABJICHUN U IIPU PELICHUU
3aJa4, B TOM UYHCJIE€ M3 JAPYyrux Y4eOHbIX MPEeIMETOB; YMEHHE
ONepHpOBATh MOHATUSAMU: I'pad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3a/aBaTb U OIHWCHIBaTh rpadbl pa3InYHBIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHSAMH: HATypaJbHOE YHCIIO, LIEJIOE€ YHCIIO,
CTENEHb C IIEJIBIM M0Ka3aTeIeM, KOPeHb HaTypalbHON CTENEHHU, CTETIEHb
C paluOHAJIbHBIM  IIOKA3aTelIeM, CTENEHb C  JICHCTBUTEIBHBIM
nokasareiaeM, JorapupmM 4YHUCIa, CUHYC, KOCHHYC M  TaHIEHC
IPOM3BOJILHOTO YHCJA, OCTATOK IO MOJYJII0, PAlMOHAIBHOE YHCIIO,
UppallMOHAIbHOE  YMCJIO,  MHOXXECTBAa  HATypaJIbHBIX,  LIEJbIX,
2 paloHaIbHBIX, JEUCTBUTENbHBIX YHCET; YMEHHUE HCIIOJIb30BaTh
NPU3HAKU JIeTMMOCTH, HAUMEHBIIMHA OOIIMil AenuTenb M HaHUMEHbIIee
oOuiee kpaTHoe, anropuT™ EBKinaa npu pemieHnu 3agad; 3HaKOMCTBO C
pa3IMYHBIMM ~ MO3ULUOHHBIMM  CHUCTEMAMM  CUHUCJIECHMS;  yYMEHHE
BBITMIOJHATh BBIYMCICHUE 3HAYEHWH M MpeoOpa3oBaHUs BBIPAXKEHUU €O
CTENeHs MU M Jorapupmamu, mpeodpa3oBaHus APOOHO-pAllMOHATIBHBIX

BBIPDAKECHHI; YMEHHE ONEPHUPOBATh MNOHATHSAMU: IOCIEI0BATEIbHOCTD,




apudmernueckas nporpeccus, reoMeTpuyecKas nporpeccus,
OeCKOHEYHO yOBIBalOIIas TI'eOMETpUYecKas MpOTrpeccus; yMeHHue
3a/1aBaTh MOCJIEI0OBATEILHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX
dbopMys; yMEHHE ONEpPHpPOBaTH IOHATUSAMH: KOMILIEKCHOE YHCIIO,
CONpsHKEHHBIE KOMILJIEKCHBIE YHCIIA, MOYJIb U apTYMEHT KOMILJIEKCHOTO
yucia, ¢opMa 3alMCh  KOMIUIGKCHBIX 4ucenl  (TeoMeTpuyecKas,
TPUTOHOMETpPHYECKass W  anreOpawueckas); yMeTh IPOU3BOIUTH
apuMeTUYECKHE JEUCTBUS C KOMIUICKCHBIMA YHCJIaMH; IPUBOIHUTH
NpUMEpbl  UCIOJb30BAHMS  KOMIUIEKCHBIX  YHCEJN;  ONEpUpOBAThH
MOHATUSIMU: MaTpuma 2x2 u  3X3, omnpeneaureslb  MaTpHIIbl,

FGOMeTpI/I'-IGCKI/II\/JI CMBICJI OIIPCACIINTECIIA

YMmenune OIICpHUPOBATL IMOHATHUAMU. PALMOHAIBHBIC, HPPAHOHAIBHEIC,
MIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMETPUICCKHEC
YpaBHCHHUA W HCPABCHCTBA, HNX CHCTCMbI;, YMCHHC OIICpHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXICCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHHC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/IfI N HCPABCHCTB, PaBHOCUJIIBHOCTb
ypaBHeHHﬁ, HCpPaBCHCTB MW CUCTEM; YMCHUC pPCIIAaTb YPABHCHUA,
HCPAaBCHCTBA W CUCTEMBI C IMOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHUA, HCPABCHCTBA U CHCTCMBI C IIapaMETpOM; HPHUMCHITH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI JIA PCHICHUSA MATCMATHYCCKUX

3aa4 1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKH U peaHLHOﬁ KHU3HHU

VYMeHue omnepupoBaTh MOHATHAMU: (QYHKUUS, UYETHOCTh (DYHKIHH,
NePUOANYHOCTh (YHKIUH, OTPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
¢GyHKIMH, KCTpeMyM (GYHKIMH, HauOoJbIlllee M HAUMEHbIlIee 3HAYEHUS
(GYHKIIMM Ha MPOMEXYTKE, HETpepbIBHAsL (PYHKIIMSI, aCUMIITOTHI rpaduka
¢dbyHKIMH, TIepBas U BTOpasi NpOM3BOJHAS (YHKINHU, T€OMETPUYECKUNA U
¢bu3nyecKuil CMBICI TPOM3BOAHOM, IEpPBOOOpa3Hasi, ONpeAeNEHHBIN
MHTETpajl; YMEHHE HaXOJIUTh ACUMMTOTHI Tpaduka (QyHKIUH; yYMEHHE
BBIUHCISATH IPOU3BOJHBIE CYMMBI, IPOU3BENEHHUSA, YAacTHOIO U
KOMITO3UIIMN (YHKIUH, HAXOJUTh YpaBHEHHE KacaTeJIbHOM K Tpaduky
GYHKIUM; YMEHHME HaxXOJIUTh IMPOU3BOJIHBIE 3JEMEHTApHBIX (YHKIUM;
YMEHHE HCMOJb30BaTh MPOU3BOJHYIO JJs HCCIENOBaHMS (YHKLUH,
HaXOAUTh HauOOJIbIINE M HAaUMEHbIIHWE 3HaueHus (PyHKUWH; CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJb30BaHMEM arlapaTa MaTeMaTHUeCKOro
aHaIN3a; MPUMEHATh TMPOU3BOAHYIO [UIS HAXOXACHUS HaWITydIlero

pelmiCHusd B HNPHUKIIAJHBIX, B TOM YHCJIC COHHUAIIBHO-3KOHOMHUYCCKUX U




bu3MYECKUX 3a7a4ax; HAXOIUTh TUIOMIAN U 00BEMBI (PUTY C TTOMOIIBIO
UHTErpajia; MPUBOJIUTH MPUMEPHl MaTEMAaTHYECKOTO MOJICIHPOBAHUS C

noMOIIbI0 AU epeHInanbHbIX YPaBHEHUH

YMeHue onepupoBaTh MOHATHAMHU: rpaduk (QyHKIUH, OOpaTHAs
GyHKIMS, KOMITO3MIUS (QYHKIMHA, JUHEeHHas (yHKUus, KBaapaTHYHAs
byHKIMA, panuoHaibHast byHKIMA, CTEIEHHAs GbyHKIMA,
TpUroHomerpudeckue (QyHKOuM, OOpaTHbIE TPUTOHOMETPUYECKUE
¢yHKUMHM, TIOKa3aTedbHas | Jorapumuyeckas (YHKIUU; YMEHHE
CTPOUTH TI'paUKH H3yYCHHBIX (DYHKIWH, BBITOIHITH HpPeoOpa3OBaHUS
rpaduKoB (PYHKIUH, UCIIOIB30BaTh TPAPUKH ISl U3yUSHHS IPOLIECCOB U
3aBUCHMOCTEH, MPH PEIICHUU 3a]ad U3 JAPYTUX YYEOHBIX NMPEIMETOB H
3a7a4 U3 peabHON JKMU3HU; BBIPAXATh (POPMYJIaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMY; HCIOJb30BaTh CBOMCTBA M Tpaduku QYHKOMHA s
peleHns ypaBHEHHIA, HEPABEHCTB U 33/1a4 C IMapamMeTpaMu; u300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pELICHUI ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 33/1a4d pa3HbIX TUIIOB (B TOM 4MCIE Ha
HPOLIEHTHI, JOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOUMOCTh TOBapOB U
YCIIyT, HAJIOTH, 3aJ1a4M U3 00JIaCTH yIpPaBJIEHUS JTUYHBIMU U CEMEHHBIMU
¢uHaHCAMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHMs, HEPAaBEHCTBA U MX
CHUCTEMBI II0 YCJIOBHIO 3aJa4d, MCCIENOBATh IIOJyYEHHOE PEIICHHE U
OLIEHUBATh MPaBAONOJOOHOCTh pE3yJIbTaTOB; yYMEHHE MOJAEIUPOBAThH
pealbHBIE CUTyallUM Ha SI3bIKE MATEMAaTUKH; COCTABJIITH BBIPAKEHMS,
YpPaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBl II0 YCJIOBHUIO 3aJayH,
HCCIIE0BATh TIOCTPOEHHBIE MOJEIM C HCIOJb30BAHHMEM almapara

anreOpbl, UHTEPIIPETUPOBATD MOJTyUYEHHBIH pe3yIbTar

YMeHue onepupoBaTh MOHATUSAMU: CpeAHee apupMeTHUeCKoe, MeIuaHa,
HauOoJplllee M  HAWMEHbIIEe 3HAYEHUs, pa3Max, JHClepcus,
CTaH/JapTHOE OTKJIOHEHHE YMCIOBOrO HaboOpa; yMEHHE U3BIIEKATb,
MHTEPIPETHPOBATh HH(OpPMAIMIO, TMPEACTaBICHHYIO B TalnMIax, Ha
nuarpammax, rpaukax, OTpaskarolly0 CBOMCTBA pealibHbIX MTPOLIECCOB U
SBJICHUI; TIPEICTABIIATH HHPOPMALIHIO C TIOMOLIbIO TAaOIMIl U TUarpaMM;
HCCIIEIOBaTh CTaTUCTHUYECKHE JaHHble, B TOM YHCIIE C NPUMEHEHUEM
rpadu4eckux METOJ0B W  JJEKTPOHHBIX CPEACTB; Trpaduyecku
HCCIIEIOBaTh COBMECTHbIE HAOMIOAEHHMS C TOMOINBIO JAHarpamm

pacceuBaHus U JINHEWHOU Perpeccuu




YMeHue OonepupoBaTh IOHATUSAMHU: CIy4YalHBIA OIBIT M CIIy4ailHOE
COOBITHE, BEPOSITHOCTh CIYyYalHOrO COOBITUS; YMEHHE BBIYUCIATH
BEPOSTHOCTh C HCIIOJIB30BaHUEM TIpadUUecKuX METOJIOB; MPUMEHSThH
(GopMyJbl CIIOKEHUS] M YMHOXEHHs BEpOsATHOCTEH, (hopMyiy MOJIHON
BEPOSATHOCTH, (popmyinry bepHyium, komOuHAaTOpHBIE (PaKTHl U (HOPMYJIBL;
OLICHUBATb BEPOATHOCTH pEabHBIX COOBITUH; YMEHHE OIEepHUpPOBATH
HNOHATUSIMM: CIy4yailHass BEJIWYMHA, pacIpeleleHUe BEpOATHOCTEH,
MaTEMaTHYECKOE OXKUIAHHUE, IUCHEPCHS M CTaHJAPTHOE OTKIOHCHHE
CIlydaliHOW BeNMYMHBI, (QYHKIMHM paclpeleNeHuss W  IUIOTHOCTH
PaBHOMEPHOI0, II0KA3aTEJIbBHOTO W HOPMAJbHOTO  PAaCIpPElEICHUN;
YMEHHE HCHOJIb30BaTh CBOMCTBA M3YUYEHHBIX paclpelesieHud Juis
peleHus 3ajay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX 4YHCET,
METOJIbl BBIOOPOYHBIX HCCJIENOBAHUM; YMEHHUE INPUBOAUTH IPUMEPHI
IPOSIBJICHUS 3aKOHA OOJBIIMX YHMCET B HPUPOAHBIX M OOIIECTBEHHBIX
ABJICHUSX; YMEHHE ONEPUPOBAThH MOHATUSAMU: COYETAHUE, IEPECTAHOBKA,
YHUCIO COYETaHWH, YMCIO IepecTaHOBOK; OumHOM HbloToHA; ymeHHe
IIPUMEHSTh KOMOMHATOPHBIE (DAKThI M PACCYXKICHUS ISl PELLIEHUS 3a/ay;
OLICHMBATh BEPOATHOCTH pealIbHBIX COOBITHI; COCTaBIIATh

BEPOSITHOCTHYIO MOJIEIb U MHTEPIIPETUPOBATH MIOJYUYECHHBIN PE3YIIbTAT

YMeHue onepupoBaTh IOHATHUAMM: TOYKA, MpsAMas, IIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYMHA YIVIA, IUIOCKMH yToOI,
JBYI'PAaHHBIA yroJ, TPEXTPAHHBIA YIroOJI, CKPEIIMBAIOLIUECS IPSMBIE,
MapaJuIeIbHOCTh U NEPHEHAUKYIIAPHOCTh MPSAMBIX U IUIOCKOCTEH, YroJl
MEXAY MNPSMBIMH, YTOJI MEXKIy NPSIMOM M IUIOCKOCTBIO, YrOJl MEXIY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU [0 IUIOCKOCTHU, PACCTOSTHUE MEXKIY
IIPSAMBIMH, PACCTOSTHUE MEXAY IUIOCKOCTAMM; YMEHUE HUCIIOIb30BATh IPH
pelIeHUH 3aJad U3yueHHbIE (PAKTHI M TEOpEeMbl IJIAHUMETPUU; YMEHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpa; CTPOUTH
MaTE€MaTU4YeCKUEe MOJEIM C IOMOIUBI) T€OMETPUYECKUX IOHATHH H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4n

10

YMeHue onepupoBaTh MOHATUSMH: ILIOMAAL GUTYpPBI, 00BEM (QUTYDHI,
MHOTOTPaHHMK, MPAaBUJIbHBI MHOTOTPaHHMK, CEYEHHNE MHOIOIDAaHHUKA,
Ky0, mapajuienenunen, npu3Ma, HUpaMuja, (urypa U MOBEPXHOCTH
BpallleHHs, UWIMHApP, KOHYC, map, cdepa, IIomaas cepbl, MIomaib
MOBEPXHOCTU NUPAMHUJBI, MPHU3MBI, KOHycCa, IWIMHIApA, 00BEM Kyoa,

IIPSAMOYTOJIBHOTO Iapajuleenunea, MUpamMuabl, IMPU3MBbL, LWIAHIPA,




KOHYyca, I1apa, pa3BEPTKAa MOBEPXHOCTH, CEUCHHUS KOHyCa U IMIUHIpA,
napajulellbHble OCH WM OCHOBAaHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacamomiasacs cpepbl, LWIMHAPA, KOHYCa; yYMEHHE CTPOUTH CEUYEHHE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHUKHU, (QUTYPHI M OBEPXHOCTH
BpAILCHUS, UX CEUYEHUS, B TOM YHCIIE C TIOMOIIBIO 3JEKTPOHHBIX CPE/ICTB;
yYMEHHE NPUMEHATh CBOMCTBA F€OMETPUYECKUX (DUTYP, CAMOCTOSTEIHHO
(bopMyIHpOBAThH OIpENEICHUS] U3Yy4aeMbIX (UTYp, BBIABHTATh THIIOTE3bI
0 CBOICTBaxX M NpPU3HAKaX Ie€OMETPUYECKUX (Uryp, 0OOCHOBBIBATH HIIH
OmpoBepraTh MX; YMEHHE MPOBOAWUTH Kiaccupukauuioo ¢uryp mno
Pa3IUYHBIM TIPU3HAKAM, BBIIOIHATH HEOOXOIMMBIE OMOJHHUTEIIBHBIC

MOCTPOCHUS

11

12

13

YMeHue omepupoBaTh MOHATHUSMH: JIBUKCHHE B IPOCTPAHCTBE,
napajuieNIbHbIA TIEPEHOC, CUMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue M0a00UsA, TOAOOHBIE (UTYPHI; YyMEHHE
pacrio3HaBaTh paBHbIC W TOJO0HBIE (PUTYPBI, B TOM YHCJIE B MPHPOJIE,
HCKYCCTBE, apXUTEKTYpe; HCIIOIBb30BaTh T€OMETPUYECKHE OTHOIICHHS
OpU PEIICHWW 3a/la4y;,; HAXOJUTh TEOMETPUYCCKHE BEJIMYHMHBI (JJTMHA,
yTOJI, IUIOIMaah, OOBEM) TpH pEHICHWH 33a]a4 W3 JPYTUX Y4eOHBIX
NPEIMETOB U U3 pealbHOM KU3HU; YMEHHE BBIYUCIATH T€OMETPUYECKHE
BEJIMYMHBI (JJIMHA, YTOJ, IUIOMAAb, OOBEM, TUIOIMIAAb MOBEPXHOCTH),
UCMONb3Yys M3Yy4YeHHbIE (DOPMYINIBI M METOJbI, B TOM YHCIE: IJIOMIAb
MOBEPXHOCTH MHUPAMHUIBI, TIPU3MBI, KOHYCa, WIMHAPA, TUIOMAAb ChEPHI;
00bEM Ky0Oa, MPsMOYTOJIBHOTO MapajuleNieNuIes1a, MUpaMuibl, TPHU3MBI,
ITMHIpA, KOHYyCa, IIapa; YMEHHWE HaXOIUTh OTHOIIEHHE OOBEMOB

noJ00HBIX (uryp

YMeHue oneprupoBaTh MOHATUIMU: NMPSAMOYTOJIbHAS CHCTEMa KOOPAMUHAT,
BEKTOP, KOOPAWHATHI TOYKH, KOOPJAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
MPOU3BEICHHE BEKTOpa Ha YHCIIO, PA3OkKEHHE BEKTopa Mo 0a3ucy,
CKaJISIPHOE TPOU3BEJCHUE, BEKTOPHOE IPOU3BEACHUE, YIOJ MEKIY
BEKTOpAaMHU; YMEHHUE UCIOJIb30BaTh BEKTOPHBIA M KOOPJIMHATHBIA METO]
JUIST  pEHICHUS] TEeOMETPHYECKUX 3alad W 3a1ad  JAPYruX ydeOHBIX
MPEIMETOB

YMeHne BBIOMpATh MOAXOASAIIMN METOA JUIsl pElIeHHs 3a7adu,
MOHUMAHWE 3HAYMMOCTH MaTeMaTUKU B HW3YYEHUU NPUPOAHBIX U
OOIIIECTBEHHBIX MPOIECCOB W  SBIEHWW;, YMEHHE pacro3HaBaTh

MMPOSBJICHUC 3aKOHOB MATCMATHUKH B HCKYCCTBC, YMCHHC IIPUBOJUTH




IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITUHA POCCUMCKOM H  MHUPOBOU

MaTeMaTH4YeCKOM HayKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn
1 Yucna u BBIYUCIECHUSA
11 HarypanbHble u nensle uncia. Ilpu3Haku 1eIMMoCcTH HesbIX Yncel
19 Panmonanbupie  yncna. OOBIKHOBEHHBIE M JECATUYHBIE JPOOM, MPOICHTHI,
' OCCKOHEYHBIC MTEPUONUECKHUE TPOOH
13 Apudmernueckuil KOpeHb HaTypajbHOM cTeneHu. J[eHcTBUs ¢ apupMeTHYeCKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETICHU
14 Crenens ¢ 1enpIM nokaszareneM. CTeneHb ¢ palluoHaIbHBIM MT0Ka3areneM. CBoMCTBa
' CTETEHU
15 CuHyc, KOCMHYC M TAaHI'€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' APKTaHTEHC YHCIIOBOTO apTryMEHTa
1.6 Jlorapudwm gucina. JlecaTHaHbIC M HATYPATBHBIC JIOTApU(HMBI
HevictButenbHble  yucia. ApupMETHYECKHE OINepalud C JCHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOarkEéHHbIe BEIYUCIICHHS, IPAaBUIa OKPYTJIEHUS, IPUKHUIKA U OLIEHKA
pe3yJibTaTa BBIYUCIECHUM
1.8 [TpeoOpa3oBanue BoIpaXKEHUH
1.9 KommuiekcHsle uncna
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 [lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS
2.2 HppanmoHanpHble ypaBHEHUS
2.3 TpuronomeTrpruyeckue ypaBHEHHUS
2.4 [ToxazarenbHbIE U TOTapU(PMUUECKHE YPaBHEHUS
2.5 [{enbie u 1poOHO-pallMOHANIbHBIE HEPABEHCTBA
2.6 UppanmonanbHble HepaBeHCTBa
2.7 [ToxazarenbHble U ToTapuPMUUECKHE HEPABEHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH ypaBHEHUN U HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Matpuna cuctemsl IMHEWHBIX ypaBHEHUN. OnpeennTenb MaTpULIbl




OyHKIWH U TpaduKh

OyHKMs, crnocoObl 3amanus ¢GyHknuu. ['paduk ¢ysknuu. B3aumHO 0oOpaTHBIC

3 ¢yskuuu. YétHele n HeuéTHble GyHKUMU. [lepuoguueckue GpyHKumn
OOnacte ompesneneHUs W MHOXKECTBO 3HaueHMM Qynkuuu. Hymum ¢yHkuumm.
32 [IpoMeXyTKM  3HAKOMOCTOSHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (DyHKIUH.
' Makcumymbl ¥ MHUHUMYMBI GyHKuuu. HauOosnblnee M HauMeHblllee 3HAYEHUE
(GYHKIHU Ha TPOMEKYTKE
33 Crenennass (yHKIMS C HaTypaJdbHbIM M IeNbIM Tokazatenem. EE cBoiictBa u
' rpaduk. CBoiicTBa 1 rpaduK KOpHS N-0i CTENEHU
3.4 Tpuronomerpuyeckue GyHKINHI, UX CBOWCTBA U rpaduKu
3.5 [Noka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
" Touku paspeiBa. Acumnrtorel TpadukoB ¢yHkumid. CBolcTBa  (YHKIHIA,
' HENpEepPbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS OCIIEI0BATEILHOCTEH
3.8 Apudmernudeckas 1 reomeTpudeckas nporpeccur. @opmyiia CI0XXHBIX MPOLIEHTOB
4 Hauana maremMaTHueckoro aHajinza
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE HIeMEHTAPHBIX (OyHKITHIA
[Ipumenenne npPOU3BOJHOW K HCCIENOBaHUIO (YHKIUMHA Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxokaeHne HanOosbIIero 1 HaMMEHbIEro 3HaYeHHUs (YHKIMU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuu HajJ MHOKecTBamMu. J{uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepostHOoCTh
6.3 Kombunatopuka
7 I'eomeTpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMbI€ U TTTOCKOCTH B TTPOCTPAHCTBE
7.3 MHororpaHHUKU
7.4 Tena v MOBEpXHOCTH BpaIlEHUS




7.5

KOOp[[I/IHaTBI 1 BCKTOPLI




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» MaremaTuka: anredpa 1 Hayaiaa MaTeMaTHUYECKOTO aHAJIN3a, TEOMETPHSL.
I'eomerpus, 10-11 kmaccel/ Atanacsa JI.C., byry3oB B.®., Kagomuies C.b. u

npyrue, AkuuonepHoe odiectBo «M3aatensctBo «lIpocBemienre»

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

1.denepanbhuas paboyasi mporpaMma CpeHEro 00111ero o0pa3oBaHuUs

2. Meronunueckue pekomeHaanuu k yueonuky JI.C.Atanacana, B.®.byTty3oBa,
C.b.Kagomuesa u nip.

3. B. A. SIpoBenko. Iloypounsie pa3paboTku no reomerpuu. 11 kmacc
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU

HHTEPHET

https://oge.fipi.ru/bank/index.php?proj=DEOE276E497AB3784C3FC4CC2024
8DCO0 Otkpsithiil 6ank OI'D
https://www.yaklass.ru/p/geometria

HHTepHET — pecypchl : JIEKTPOHHBIC 00pa30BaTeIbHBIC PECYPChI 3 CIUHOM
KOJUICKIIMH ITU(POBBIX oOpa3zoBaTenbHBIX pecypcoB (http: // school —
collection.edu.ru /), (http:

//fcior.edu.ru/) : mHbOPMAIIMOHHBIE, DJIEKTPOHHBIC YITPAKHEHHS, MYJIbTUMEINA
PECYPCHI, AIEKTPOHHBIN TECT



