MUHUCTEPCTBO IMPOCBEIEHUS POCCHUIICKOII OEJEPAIINU
MUHHUCTEPCTBO OBPA30BAHUSI HOBOCUBUPCKOI OBJIACTH
AIMUHHUCTPAIIUS KPACHO3ZEPCKOI'O PATTIOHA
MKOY Kpacuosepcknii auneii Nol

PACCMOTPEHO COI'JTACOBAHO
Pykosopurens IIIMO 3amecTutens qupekropa no YBP
—
- JIamuesa E.TI. @omenxo A.H.
«14» _ aBrycra _ 2026T. «14» __aBrycra  2026T.
PABOYAS ITPOT'PAMMA

(ID 10245426)

y4ebHoro npeamera «'eomerpusi. BazoBblii YPOBEeHb»

I obyuaromuxcs 10-11 xmaccos

CocraBurenu:
ITacenxo E.B.
JIsmiena E.I1.
Wnbuna I'.B.
Hucenosa E.C.
Cunopenxo C.D.

pn Kpacnosepckoe 2026



MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yudeOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pazpabotana Ha ocHOBe DenepaibHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIFOIIIIMU OCHOBY JIJII CaMOPA3BUTHsI W HEMPEPHIBHOTO O0Opa3oBaHMUS,
IEJOCTHOCTh OOMIEKYIbTYpHOTO, JTUYHOCTHOTO W I[O3HABATEIBHOTO PA3BUTHUS
JUYHOCTU 00YyYarOIIUXCsl.

HEJIA U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHOoCTh y4eOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3yJbTAaTOB OOyUYEHUS I'€OMETPUM B HAIPABIEHUU JIHUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
TPAMOTHOCTH, U3YUYEHUS IPYTUX YUeOHBIX AUCHUIUIMH. Pa3BuTue y o0yvaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKUX
abcTpakiuii, COOTHOUIEHHHM peajJbHOr0 M HAEaJbHOTO, XapaKTepe OTpa)KeHUs
MAaTEMATUYECKOM HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
Ir€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJIEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIUICHHUS, HEOOXOAMMBIX [UIs aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eoMeTpust siBAsieTCS OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIAHETO
oOmero oOpa3oBaHUs, Tak Kak oOOeCrneyrMBaeT BO3MOXKHOCTh H3Y4YEHUS Kak
JTUCHUIUIMH €CTECTBEHHO-HAYYHOM HANPaBIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIlUIeHHE, (HOpPMUPYEMOE MpPU H3YYEHHHU OOYYarOIIUMUCS
NOHATUHHBIX OCHOB F'€OMETPHUH U MIOCTPOCHHUH LIETIOYKU JOTUYECKUX YTBEPKICHUN
B XOJI¢ pEILICHUs T€OMETPUYECKUX 3aJay, YMEHHE BbIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO MHCIMOIB3YIOTCS TMPU PEIICHUH 3a7ad €CTeCTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTsIX AeSITeIbHOCTU uenoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLMAIbHOTO ObITHSA, (dopMa
OTPaKEHUSI OKPYXAlOIIEro MHpa, YCJIOBHUE YCIIEIIHOTO IO3HAHUS U aKTUBHOIO
npeobpazoBaHus  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3zamMu OOBEOUHSET pa3Hble BUIbl YYEOHOW U TPYIAOBOM J€ATEIHHOCTH,
SBIIIETCS OAHMM M3 INMPO(PECCHOHANIBHO BAXKHBIX KAdyeCTB, MOATOMY aKTyaJlbHa



3amada (HOpMUPOBAHUS y OOYYAOIIMXCS MPOCTPAHCTBEHHOT'O MBIIUICHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOATOTOBKE K MPAKTUYECKOU IEATEIIbHOCTH IO MHOTUM HAPABICHUSM.

[leas ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE 00yueHus — o001eoOpa3oBaTelibHOeé U OOILIEKYJIbTYpHOE pa3BUTHE
oOyJarommxcss  4epe3  O0OeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHMM W  JCHUCTBUI,
crenuUYHBIX T€OMETPUH, BO3MOKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
MO CTEIMAIIBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reoMeTpuu Ha ©0a30BOM YpOBHE IIpeIHAa3HA4YeHa JIsl
00y4Yaromuxcsi CPeIHEH IIKOIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYyIHCHUI
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaromyecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHYECKUE YMEHHUsI, CBSI3aHHBIC
COo crenu@uKod TEeOMETPUHM U HEOOXOAMUMBIE [JIl JKM3HU B COBPEMEHHOM
obmiectBe. KpoMe 3TOro, OHU MMEIOT BO3MOXKHOCTh M3YyYHTh T'€OMETPHUIO Oojiee
r1y0OKO, €cii B JajbHEWIEeM BO3HUKHET HEOOXOJIMMOCTh B T€OMETPUUYECKHUX
3HaHUAX B MPO(ECCUOHAIBHON €SI TETLHOCTH.

JlocTikeHne 1enu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA PEIICHUEM
COOTBETCTBYIOIIUX 3anad. [IpuopureTHBIMH 3aJadyaMd  OCBOGHHSA  Kypca
«I"'eoMeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opMuUpOBaHUE TMPEJCTABICHUS O TEOMETPUM KaK YacTH MHUPOBOI

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK O BOXHEHIINX MAaTeMAaTHUYECKUX MOJENSIX, MO3BOJSIONIUX OMKUCHIBATH
Y M3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIET0 MUPA;

e (QopMupOBaHHME YyMEHHUSI pACIO3HABATH Ha YEPTEXKaX, MOJACISIX U B
peaTbHOM MHUPE MHOTOTPAHHHUKH U TeJla BpaIlCHUS;

e OBJIAJCHUE METOJAMH PEIICHMS 3aJlad Ha TOCTPOCHUS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHHME yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPaHHHMKAX M TeJaX BPAIICHUS U UX OCHOBHBIMHU CBONCTBAMHU;

e OBJAJCHUE  aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMupoBaHWEe yMEHHUS TPOBOJIWUTH  HECJOXKHBIE  JIOKAa3aTEIbHBIC
paccyXJeHuss B XOJC PEIICHMUs] CTEPEOMETPHUECKHX 3ajlad M 3ajad C
MPAKTUYECKUM COJIEP>KaHUEM;

e pa3BUTHE UHTEJUIEKTYaJbHbBIX U TBOPYECKHUX CIIOCOOHOCTEH
OoOydJarommMxcsi, IMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIICHUS,



e (dopmupoBaHuE (YHKIIMOHATIEHOM I'PaMOTHOCTH, pENeBaHTHOMN
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEaJbHBIX KU3HEHHBIX
CUTyalUsiX ¥ IpPHU U3YyYEHUU IPYIMX Y4E€OHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTeH, (OpMynIHpoBaTh HUX Ha S3bIKE
TEOMETPUHU U CO37aBaTh F€OMETPUUECKUE MOJEIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI anmapar [Js pPEIIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a]1a4, UHTEPIPETUPOBATh U OLIEHUBATh MOIYYEHHbIE PE3YIbTATHI.

OTIMYUTENBHON OCOOEHHOCTBIO MPOTPaMMbl SIBISIETCSl BKJIIOUYEHHE B KYpC
CTEPEOMETPUM B HAdaJle €ro H3y4dyeHus 3a]ad, peEIIaeMbIX Ha YPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONPEAeIEHHBIM 00pa30M OpraHu3oBaHHasi padoTa HaJl
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanourenue oTAAETCS HAISAHO-KOHCTPYKTUBHOMY METOAY OOYy4YEHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  337a4 Ha  ONEpUPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOAUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIepUpOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbIE cozeprkarelibHble TUHUU Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
oOy4YeHHs Ha YPOBHE CpETHEr0 0011ero 00pa3oBaHUsI.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacnpenefNeéHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMHU OCYIIECTBIISUIOCH MOCJIEI0BATENLHO U MOCTYIATEIBHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKUX MPEICTaBICHUNA OOYy4aroluXcs, pacuIupsis U
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
Ha u3ydeHnue reomerpun oTBOauTCA 2 yaca B HeAento B 10 kmacce u 1 yac B
Heneno B 11 kiacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COAEPXKXAHHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTEepeoMeTpuu. Touka, TpsAMas, IJIOCKOCT,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbeie. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B IIPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTtel. [lpocTeiliine mnpocTpaHCTBEHHbIE (QUIypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; TOCTPOCHUE CEUCHUH.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TE€OopemMa O MpsiMOu
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUJIOCKOCTH,  TpOoeKuusi  (GUIypbl  HAa  TIJIOCKOCTb.
[lepneHauKyISIPHOCTh  TUIOCKOCTEM: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKa MHOTOrpanHuka. [Ipusma: N-yronapHas
MpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasl U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiejienune]; U ero cpoucrtsa. [lupammpma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPAMUJIbI; OOKOBAs U MOJIHAS MTOBEPXHOCTh MUPAMUJIBI; IPaBUIbHAS 1
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs NHPaAMUJIa;, NpaBUJIbHAs TPEYroJibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpadap; KyO. IlpencraBienne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHUKAX.



BblunciieHre SJIE€MEHTOB MHOTOTPAaHHUKOB: péEOpa, AMAroHald, YTJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH NPABWIBHOM MNUpaMUIbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KVIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3yromiue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBAaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxxenue chepsl U TNIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOunanun Tenm BpalleHuss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpaIleHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 006 00béEME
NPsIMOYTOJIBHOTO TMapajuiesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM Mmapa u miomasb chepsl.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJl.

Ceuenus mwiMHApa (MapaJUyiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mI0cKOCTH U B npocTpaHcTBe. C0XKEHNE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM ITIpaBUJI JACUCTBHM € BekTopamu. IIpsMoyroneHas cucrema



KOOpAMHAT B TmpoctpancTBe. KoopauHatel Bektopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekropaMu. CKalsipHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEIICHUU T€OMETPUYECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHHWCKOTO OOIIECTBa, MPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIKCHUM B JPYrUX HaykKaX, TEXHOJOTUAX, chepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUM;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
MHTEepecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMS, npu 3aHATHAX CIIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOHS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymelr mnpodeccnrn W Ppeamu30BBIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MTPAKTUYECKHX 33/1a4 MATEMAaTHICCKON HAIPABICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO DIKOJIOTHYECKOH KYJIbTYPHI, IMOHUMAHUEM BIUSHUS
COIMAITBHO-?KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOlieM;
OpUCHTaIMel Ha MPUMCHEHHE MaTEeMaTHUSCKUX 3HAHWM IS PEIIeHUsS 3a7ad B
o0NacTh OKpyXKalIleld cpeapl, IUIAHUPOBAHHWS IMOCTYIKOB H OICHKH UX
BO3MOYKHBIX MTOCJIEICTBUM VISl OKPYKAIOIIEH Cpeibl.

IleHHOCTH HAYYHOT0 TIO3HAHMSI:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKHM W  OOIIECTBEHHOM  MPaKTUKH, [OHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JESITeIbHOCTH, ITaroB €€
pa3BUTHS M 3HAYUMOCTH Uil PA3BUTHs I[MBWIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOH KyJIbTYypOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIBCKYIO NEATEIHbHOCTD
WHIMBUyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcanrvnvie  noznasamenvuvie  Oeticmeus, — 0Oecnedusarom
Gopmuposarue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXCs (0CB0eHUe
Memo008  NO3HAHUA ~ OKpYJCamwe2o  Mupa;  npumeHeHue  J102UYeCKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

e BBIABJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMATHISCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATUAMH, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymupoBaTH W MPeoOPa30OBHIBATH  CYXKICHHUS:
YTBEpIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npeasiaraTh ~ KPUTEPUU  JUIS  BBIABICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUH (MPSMBIE U OT MIPOTUBHOTO), BBICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATH cHOcOoO pelieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpaATh Hauboiee MNOAXOAANIMN ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble ucciienoBaTeIbCKHe 1eiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIUE MPOTHBOPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUTAHUPOBAHHBIN DKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAaHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIBISTH JACPUIUTH UHGOPMAIINH, JTaHHBIX, HEOOXOIUMBIX JIJIsi OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUPOBaTh MHGOPMAIIHIO, TIPEACTABIATh €€ B Pa3IUYHBIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  00ecneyusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIPUHUMATh H  (OPMYIHUPOBaTh CYXKICHUS B COOTBETCTBUH C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKJE€HHS 3a7]aBaTh BONPOCHI 110 CYIIECTBY O0CYKIaEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOU Gopme popMyIupoBaTh pa3HOIIACHS, CBOM BO3PAKECHMUS,
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMAaHJIHOHW U
WHIUBUTYyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacrpeaensiTh BUABI padOT, JOTOBAPUBATHCA, 00CYKIATh MPOIIECC
U pe3yJbTat paboThl; 000011aTh MHEHUS HECKOJIbKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHIA,
«MO3TOBBIE INITYPMbD» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOW JICUCTBHSI C JPYTUMH dIEHAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYITUPOBAHHBIM YYaCTHHUKAMHU B3aUMOJICUCTBUSI.

Vuueepcanonvie  pezynamuenvie  Oeticmeus, obecneyusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILICHUs 3a]]aul, BEIOUPATh CIIOCO0 pelIeHHs
C YYETOM MUMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcuu Kak OCO3HAHMS
COBEpIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3yabpTara peleHnsl MaTEMAaTHYECKOM 3a/1a4u;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IIPH DPEIICHHUH
3a/layd, BHOCHUTb KOPPEKTHUBBI B JE€ATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OLUINOOK, BBISIBJICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBUE pe3yJbTaTa Ied U YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHITUSIMH: TOUKA, IPSMasi, INTOCKOCTb.

[IpuMeHSATh aKCHOMBI CTEPEOMETPUU U CIEACTBUA W3 HUX INPH PEIICHUU
reOMETPUUYECKUX 3a/1a4.

OmnepupoBaTh MOHIATHSAMU: MAPATUICTBHOCTD U MEPICHINKYISIPHOCTD MPSIMbBIX
Y TJIOCKOCTEHN.

KnaccupumupoBath B3auMHOE paclONIOKEHUE NPSIMBIX W IJIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMHU: JIBYTPAHHBIA yTrojl, TPaHU JABYTPAHHOTO YIJa,
peOpo IBYrpaHHOTO yTia; JIMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TOHSATHSIMH: MHOTOTPAaHHHMK, BBIMYKJIBIA ¥ HEBBITYKJIbIH
MHOT'OTPaHHHK, SJIEMEHTHl MHOTOI'pPaHHHKA, TPABUIILHBIN MHOTOT DAHHUK.

Pacno3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHa; TMPU3MA,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccuummpoBate  MHOTOTpaHHWKH,  BBIOMpass  OCHOBaHUS  JUIA
KjIaccu(uKanuy  (BBINYKIBIE W HEBBINYKIbIE MHOTOTPAaHHUKH; TPABUIIBHBIC
MHOT'OTPaHHHKH; TIPSIMbIE ¥ HAKJIOHHBIE TIPU3MBI, TAPAJIICIICITUTIC IBI).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSACHATH IPUHIIUIIBI IOCTPOCHHSI CEUSHHH, HCTIONIB3YST METO/T CIICTIOB.

CTpouTh CEYCHHS MHOTOTPAaHHUKOB METOJOM  CJICOB, BBIMIOJHSTH
(BBIHOCHBIC) TUIOCKHE YEPTEKU U3 PHUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHI
CBEpXy, COOKY, CHU3Y.

Permatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3Iam Win
aITOPUTMaM, TPUMEHSS W3BECTHBIC AHAJIMTUYCCKHE METOIbl TPU PEHICHUU
CTaHIAPTHBIX MAaTEMAaTUYCCKHX 3a7[ad Ha BBIYHCIICHUE PACCTOSHUN MEXITY IBYMS
TOYKaMH, OT TOYKM JO TMpsIMOH, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEUIMBAOIIUMUCS TPSIMBIMH.

Pemrate 3aaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEIMYHMH 110 00pas3iaM Uiu
aNropuTMaM, MPHUMEHSsS W3BECTHBIE AaHAJIUTUYECKHE METOJbl NpU PELICHUU
CTaHJIAPTHBIX ~MAaTEMaTHYECKHX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIY
CKPEUIMBAIOIIUMUCS ~ MPSIMBIMH, MEXKIy TpPSIMOH H IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, JIBYTPAaHHBIX YTJIOB.



Bbrancnsate 00bEMBI U IUIOIIAIU MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMuja) ¢ TMpUMEHEeHHEM (OpMysd; BBIYUCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEN, 00bEMaMH MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTEXax U
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIaralliiX HECKOJIBKO IaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeEHATh MOJTYYECHHBIE 3HAHMS HA IPAKTUKE: aHAIU3UPOBATH PEAIbHBIE
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
MCITOJIb30BAaHUEM T€OMETPUUYECKUX TOHITHI U TeOpeM, anmnapara aareOpbl; pemarhb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUYECKas IOBEPXHOCTb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3ylolue KOHHYECKOH OBEPXHOCTH, KOHYC; cpepruueckasi IOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BhICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TOHATUAMHU: MHOTOTPAaHHHK, BIHCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WU TEJO
BpalIeHUS.

BbaucnsaTe COOTHOLIEHUST MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



N300paxkath u3ydaembie (PUTYpsl OT PYKH W C NPUMEHEHHEM IIPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATH, KAKUMU CBOMCTBAMH OHU 00JIJ1aIO0T.

[IpuMeHSTh MpaBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUSIMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPaMH, CKAJISIPHOE TMPOU3BEACHUE, PACKIAAbIBATh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJlaHbl B SIBHOM (hopMme.

Pemarte npocreimme reoMeTpU4eCcKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IbI ITPU PELICHUU CTAHAAPTHBIX MATEMAaTUUECKHUX 3a/1a4.

[IpumeHaTr OpocTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTRBE.

[IpUuMEHATh TMOJMy4YEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyalldd Ha S3bIKE TE€OMETPUHU, MHCCIEN0BaTh MOCTPOECHHBIE MOJEIN C
WCITOJIb30BAHUEM TEOMETPUUECKUX TTOHITHI M TEOpEM, anmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosnu4yectBo 4yacos
Ne HaumeHoBaHue pa3jiesioB U TeM dyeKkTpoHHbIE (LM (POBbLIE)
Konrpoabnbsie IIpakruyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTesbHbIE PeCypChl
padoThI padoTsbI
1 BBenenue B ctepeoMeTpuio 10 https://m.eds00.ru/C503R7VIP
IT .
2 PAMBIC H TIOCROCTH B HIPOCTPanetbe . 12 1 https://m.edso0.ru/WT7NSO14T
[TapannenbHOCTh NPSMBIX U IUIOCKOCTEH
II
3 CPUCHATHYIAPHOCT TIPANMBI 1 12 htps://m.eds00.ru/\V/611APUCD
IUIOCKOCTEH
4 Vsl MeXAy NPSMBIMU U IJIOCKOCTSIMHU 10 1 https://m.edsoo.ru/R38METBTQ
5 MHororpanHuKu 11 1 https://m.edsoo.ru/XPW9U5SFB2
6 O0bEMBI MHOTOI'PaHHUKOB 9 1 https://m.eds00.ru/010FX2SJB
7 IToBTOpEHME: CEUEHHUS, PACCTOSIHUSA U YIJIbI 1 https://m.edsoo.ru/LIAAMHO3D
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

[NPOTPAMME



https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/L1AAMHO3D

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

JuaekTpoHHbIe (HU(pPOBbHIE)

Ne i/ Konrpouabnsie IIpakTnyeckue
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChl
padoTshI padoThI
Tena Bpaienus 12 https://m.edsoo.ru/HYOWQL5KQ
OOBEMBI Tel 5 1 https://m.edso0.ru/B9ORVIYC9
BeKTOpEI i KOOp/HHATHI B 10 1 https://m.edsoo.ru/4ANCL4GOMF
MIPOCTPAHCTBE
[ToBTOpeHuE, 0000MIIEHNE,
N 7 1 https://m.edsoo.ru/DORV3P725
cUucTeMaTu3alys 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME



https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHEro 001ero odpa3oBaHusi
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUIMU: TOUKA, IPAMAsL, IJIOCKOCTh
. [IpuMeHSITh aKCMOMBI CTEPEOMETPHH U CIEACTBUS U3 HUX MPH PEHICHUU
' reOMETPUUYECKUX 3a7a4
23 OnepupoBaTh MOHATHSAMH: NapalIeIbHOCTh U MEPHEHAUKYISIPHOCTh
' MPSIMBIX U IJIOCKOCTEH
24 KnaccuduupoBaTh B3aMMHOE PacrloiOKeHUE MPSIMBIX U IJIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh NOHATUAMU: ABYTPAHHBIN Yrojl, TPaHU JBYTPAHHOIO YIJIA,
7.5 pedpo ABYIpaHHOTrO yIiia, JUHEHHBIA YToJ IBYTPAHHOTO yIJia, FpaaycHas
Mepa JBYTPaHHOIO yria
5 OnepupoBaTh MOHATUSMHU: MHOTOIPAHHHUK, BBINYKJIBIM M HEBBITYKJIBIN
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPaHHHKA, IPaBUIIbHBIA MHOTOTPAHHUK
24 Pacnio3HaBaTh OCHOBHBIE BHUABl MHOTOTPAaHHHKOB (MHpamMuia, NMpU3Ma,
' IPSIMOYTOJIBHBIN Mapasuienenunesn, Kyo)
KnaccupunupoBatb ~ MHOTOTpaHHMKH, BBIOMpass  OCHOBaHHS IS
28 Kiaccupukauuy  (BBIMYKJIBIE U HEBBINYKJIble  MHOTOTPAHHHUKH,
' [IpaBWIbHBIE MHOTOTPAHHHUKH, TIpSAMBIE M  HAKJIOHHBIE IIPU3MBIL,
TapajuIeTIeTUTIC b )
29 OnepupoBatb MOHSATUSMU: ceKymas IJIOCKOCT, ceueHue
' MHOTOI'PaHHUKOB
210 OOBSCHATH NPUHLHUIIBI  MOCTPOCHHUSI CEUYEHHWH  MHOTOTPAHHUKOB,
' HCIIOJIb3YSl METOJ] CJIEIOB
11 Ctpouth ce4eHHs MHOTOIPDAaHHUKOB METOJIOM CJIEAOB, BBIIOJIHAThH

(BBIHOCHBIE) TIJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYP:




BHJI CBEpPXY, COOKY, CHU3Y

7.12

Pematp 3a1aun Ha HAXOX/IEHUE T€OMETPUUYECKUX BEIUYHH 0 00pasiam
WA aIrOpuTMaM, MPUMEHSS W3BECTHBIE AHAIUTUYECKUE METOABI IpU
pELIEHUH CTAaHJAPTHBIX MAaTeMaTUYECKUX 3aJad Ha BBIYUCIICHUE
pacCTOAHUN MEXIY IBYMS TOYKAMH, OT TOYKHU 1O NPSAMOM, OT TOYKH JIO

IIJIOCKOCTH, MEXKAY CKPCIMUBAOINMUMHUCA ITPAMBIMHA

7.13

PemraTe 3aaa4i Ha HaXOXIACHUC I'COMCTPHUYCCKUX BCIWYHH I10 o6pa3uaM
WM aJIropuTMaM, IMPUMCHASA HU3BCCTHBLIC AHAJIUTHUYCCKUC MCETOAbI IIpH
pelICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3a/lad Ha BbIYUCIICHUC YIJIOB
MCXKAY CKPCIIHUBAIOUMIMMHUCA IPAMBIMH, MCKIY Hp?[MOfI H ITINIOCKOCTBIO,

MCKAY IJIOCKOCTAMU, IBYI'PDAHHBIX YI'JIOB

7.14

7.15

7.16

7.17

7.18

Beruucnsate 00bEMBI M IUIOIIAJM  TTOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mupamMuaa) ¢ MpUMEHEHUEM (GOPMYJI, BEIYUCIISATH COOTHOIICHUS
MEXIY IUIOIIASIMHU MMOBEPXHOCTEH, o0BéMaMu MOJOOHBIX

MHOI'OrpaHHUKOB

OHepI/IpOBaTB MNOHATHUAMHA: CHMMCTpUS B IIPOCTPAHCTBC, LHCHTP, OCb H

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (QUTYPBI

W3Bnekarb, mpeoOpa3oBbIBaTH M HHTEPHPETUPOBATH HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (PUrypax, MpPeACTaBICHHYI Ha
YepTekax U pUCYHKax

[IpumensTs reomerpuueckue (BaxkThl I PELICHUS CTEPEOMETPUUYECKUX
3a1a4, MPEANONAramlliX HECKOJIbKO IIaroB pPEIICHMs, €CIU YCIOBUSA
MIPUMEHEHHUS 3a]1aHbl B IBHOU (opMe

[IpuMeHATH mpocTEWIIE NPOrpaMMHBIE CPEICTBA M DIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBI ITPHU PCIICHUH CTCPCOMCTPUICCKUX 3a1a1

7.19

7.20

HpI/IBOI[I/ITL MNPpUMEPBI MATCMATHYCCKUX SaKOHOMepHOCTCﬁ B IIpHUPOAC U

JKU3HH, paClIO3HABATh IMTPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

[TpuMeHsATH MOTyYeHHbIE 3HAHUSI HAa IPAKTHUKE: aHAIM3UPOBATh PealbHbIe
CHUTyallud W TIPUMEHSTh H3y4YCHHBIC TIOHSATHS B TMPOIECCEe TTOMCKA
pereHus MaTeMaTHYECKU copMyIupOBaHHON pooIeMBl,
MOJIEINPOBaTh pealbHbIE CUTYallMH Ha sI3bIKE T€OMETPHUH, MCCIEN0BAThH
MOCTPOEHHBIE MO C HCIIOJIb30BAHHEM T€OMETPUYECKUX TOHATHH U
TEOpeM, armapara anreopsl, pelaTh MPaKTUUECKUE 3a7aui, CB3aHHBIE C

HaxXOXJACHUCM I'COMCTPHUICCKUX BCINYNH




11 KIIACC

Kon IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBePsIEMOro .
00pa3oBaTe/IbHO NMPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh NOHITUSIMU: UIMHIPUYECKAsl IOBEPXHOCTH, 00pa3yolne
6.1 WIMHAPUYECKOW TMOBEPXHOCTH, LIMIMHIpP, KOHUYECKas IMOBEPXHOCTb,
' oOpa3ymomue KOHHYECKONM  IOBEPXHOCTHU, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (LUINHAP, KOHYC, cdepa u map)
6.3 OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHus
6.4 KiaccudumupoBars B3aUMHOE pacmoioKeHHE cPephl U TIOCKOCTH
OnepupoBaTh MOHATHSIMH: IIAPOBOM CETMEHT, OCHOBAaHHWE CETMEHTA,
6.5 BBICOTAa CETMEHTA, IIAPOBOW CIIOW, OCHOBAHWE IIAPOBOTO CIIOSI, BHICOTA
[IApOBOTO CJI0S, IIIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI W MUIOIMIAAM TMOBEPXHOCTEH Ten BpalleHUS,
' TE€OMETPUYECKUX TeJI C PUMEHEHUEM (HOpMyIT
OnepupoBaTh MOHATHSIMH: MHOTOTPaHHHUK, BIHCAaHHBIM B cdepy u
6.7 OINMCAHHBII OKOJIO cdepbl, cepa, BIUCAHHAS B MHOIMOTPAHHUK WIN TEJI0
BpallleHus
68 BbHCHSATE COOTHOIIEHHS MEXAY IUIOHIAASMH TOBEPXHOCTEH H
' 00BbEMaMHU TOJOOHBIX TEIT
6.9 N300pakaTh n3ydaemble QUTYpPHl OT PYKH U C TIPUMEHEHHUEM IPOCTHIX
' 4epTEKHBIX UHCTPYMEHTOB
BeImonHATh (BBIHOCHBIC) IUIOCKHE YEPTEXKU U3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BHI CBEpPXY, COOKYy, CHH3Y; CTPOUTH CEUCHHS Tl
BpalleHus
W3Brekatb, WHTEPIPETUPOBATH M TPe0Opa3OBbIBaTh WH(GOPMAILIUIO O
6.11 IIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, NpPEICTaBICHHYIO Ha
YepTekax U pUCYHKaX
[TpumeHsITh TeOMeTpUUYecKrue (PAKThI AJISl PEHICHHUS] CTEPEOMETPUICCKIX
6.12 3aj1a4, MPEIIONAaraloliX HECKOJIbKO MIATOB DPEIICHHS, €CITH YCIOBUSI
MPUMEHEHHUS 3aJlaHbl B IBHOU (hopMme
6.13 OrnepupoBaTh MOHITHEM: BEKTOP B TPOCTPAHCTBE




6.14

BreimonaaTs ,Z[GI\/'ICTBI/ISI CJIOKCHUSA BCKTOPOB, BBIYUTAHUSA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, OGT:SICHSITB, KakKMMH CBOMCTBaMH OHH

o0J1amaroT

6.15

HpI/IMerlTb IIPpaBUJIO MapaJlICICIIUIICaAa IIPHU CII0OKECHUHU BEKTOPOB

6.16

OHCpI/IpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAWHATBI B IIPOCTPAHCTBE,
BEKTOpP, MOAYJIb BEKTOpa, paB€HCTBO BCKTOPOB, KOOPAHWHATBI BCKTOpPA,
yroax MCExKAy  BCKTOpaMu, CKaJIIpHOC  MNPOU3BCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauth cyMMy BEKTOpOB M IPOU3BENECHUE BEKTOpa Ha YMCIO, yroi
MEXJly BEKTOpaMH, CKaJIIPHOE IIPOU3BE/ICHUE, PACKIaIbIBaTh BEKTOP MO

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3a,HaBaTB IIJIOCKOCTh YPABHCHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

6.20

Pemarsn HpOCTGfII.HHG reOMCTPpUUYCCKUC 3aJa4ud Ha JIPHMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O METOa

Pemars 3aJa4d Ha A0Ka3aTCJIbCTBO MATCMATHYCCKHX OTHOIIICHUH H
HaXO0XIACHUC I'COMCTPUYCCKUX BCIUMYHH II0 06pa3uaM WK aJITOPpUTMaM,
MMPpUMCHAA HU3BCCTHBIC METObI npu PEIICHUA CTaHJAPTHBIX

MaTEMaTHYCCKUX 3a1a4

6.21

IIpuMeHATh mpocTEHIIME NPOrPAMMHBIE CPEICTBA M DIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPECOMECTPUICCKUX 3a/1a1

6.22

IIpuBOAUTE NMpUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

JKU3HHU, paCllO3HABATDH IIPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpuMeHsATh TOJIydeHHbIE 3HAHHUA Ha MpaKTHKE: aHaJIU3UpOBaTh
peasibHble CUTyallUd U TPUMEHSATh H3y4eHHbIE IOHATHSA B IpoIecce
MOKCKAa pEIIeHUs MaTeMaTU4ecKu C(HOPMYIUPOBAHHON MpOOIEMBI,
MOJIEJTMPOBaTh pealibHble CUTYAllUd Ha S3bIKE T€OMETPUH, HCCIIEI0BaTh
IIOCTPOECHHBIE MOJENIN C UCIOJIb30BAHUEM T'€OMETPUYECKUX IMOHATHH U
TeopeM, amnmnapara aareopsl, pemarh NpakTUIecKue 3aJaul, CBsI3aHHBIE C

HaXO0XIACHUEM I'€COMCTPHICCKUX BEJINYHNH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

7.1

1.2

I'eomerpus

OcHOBHBIE TIOHATHSI CTepeoMeTpuu. Touka, mpsiMas, IIIOCKOCThb, MPOCTPAHCTBO.
[TonsTie 00  aKCMOMATUYECKOM  IOCTPOECHUU  CTEPEOMETPUU:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

B3aumHoe  pacrnosokeHue OpsIMBIX B IPOCTPAHCTBE:  IE€pPECEKAIOLIUEcs,
napajulefibHble U CKpeluBarommuecs mnpsmeie. [lapaminensHOCTh MpPSMBIX U
IJIOCKOCTEM B  MPOCTPAHCTBE: MapajulelibHbIE TPsIMbIE B  IMPOCTPAHCTBE,
NapajuieTbHOCTh TPEX MPSIMBIX, MAPAICIBHOCTh MPSAMON M IIOCKOCTU. YTJBI C
COHANPABJICHHBIMU CTOPOHAMH, YIrOJd MEXKIYy TpPSIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MJIIOCKOCTEN: MapaijieNbHbIE INIOCKOCTH, CBOMCTBA MapajlieIbHbIX
mockoctei. [Ipocreitmue mpocTpaHCTBeHHBIE (DUTYPHI HAa IIOCKOCTH: TETPadp,

KY6, napajijieJIcnmIic [, HOCTpOCHUE Ce4YeHUH

7.3

IlepneHgUKYIAPHOCTE NPSAMOM M IUIOCKOCTH: NEPHEHAMKYJIAPHBIE IPSMBIE B
IIPOCTPAHCTBE, MIPSAMBIE MapAJIIENIbHBIE U IEPIIEHAUKYIISIPHBIE K ITIOCKOCTH, PU3HAK
NEPHEHAUKYJIAPHOCTH IIPSIMOM U TUNIOCKOCTH, TEOPEMA O MPSMOU NEPIIEHAUKYIISIPHOU
IUIOCKOCTH. YTJbl B TPOCTPAHCTBE: YIroJd MEXAy TMpsSAMOM H IUIOCKOCTBIO,
JBYI'PAHHBIA yroOJI, JIMHEHMHBIM Yroia JAByrpaHHoro ymia. Ilepnenguxkymsap u
HAaKJIOHHBIE: PACCTOSHHE OT TOYKM JO IUIOCKOCTH, PACCTOSHHE OT HIPSIMOM 10
IUIOCKOCTH, MPOEKIUS (PUIyphl Ha IUIOCKOCTh. [lepneHauKyIsipHOCTh MIIOCKOCTEH:
NMpU3HAK  MEPHEHAUKYJIIPHOCTH  JBYX  IUlockocted. Teopema o Tpéx

NEpNCHAUKYJIApax

7.4

[TonsiTue MHOTOrpaHHHMKAa, OCHOBHBIE JJIEMEHThl MHOTOTPaHHHKA, BBINYKIbIE U
HEBBIMYKJIbIE MHOTOTPaHHUKHU, pa3BEpTKa MHororpaHHuka. Ilpusma: n-yrompHas
IpU3Ma, TPaHU U OCHOBAHUS NPU3MBI, NpsIMas U HAKJIOHHAs NMPHU3MbI, OOKOBas U
II0JIHAsl TIOBEPXHOCTH NMpu3Mbl. [lapannenenunen, npsiMOYroJIbHbIN Napauieaenue
u ero cpoucTsa. [lupamuna: N-yroapHas NupamMuaa, FPaHA U OCHOBAaHUE ITUPAMHUJBL,
OOKOBas M IMOJIHAS MMOBEPXHOCTb MHUPAMM[BI, NIPABUIbHAS M yCEUEHHAs MUpaMuUa.

DIeMEHTHI IIpu3Mbl MW IMHPaAMHIBL. HpaBI/IJ'II)HBIe MHOTI'OIrpaHHUKH: IIOHATHUC




7.5

7.6

1.7

MPaBUJIBHOTO MHOTIOTPaHHUKA, IPAaBWIbHAS NpU3Ma M MPAaBWIbHAS MNUPAMHIA,
IIpaBWIbHAs TPEYrojbHas MUpaMUAA U IPaBUIBHBIN TeTpa’ap, Ky0. [IpeacraBnenue
O MPaBWIbHBIX MHOIOTPaHHUKAX: OKTa’Ap, AOJAEKAdAp U uKocadapyrue CedeHus

IMPU3MBbI 1 TUPAMUBI

CummMeTpuss B TPOCTPAHCTBE: CHMMETPHUSI OTHOCUTEIBHO TOYKH, IPSMO,
IUIOCKOCTH. DJIEMEHTBI CHMMETPUH B NMIUPAMUJIAX, NapaJuICICIUIIEIaX, IPABUIBHBIX

MHOTI'OIrpaHHHUKax

BbruniciieHue 351eMEHTOB MHOTOTPAaHHMKOB: pEOpa, auaroHanu, yrisl. IDmomans
OOKOBOW IOBEPXHOCTH U IOJHOH IIOBEPXHOCTH TNPSMOW MpPHU3MBI, IUIOLIA/b
OCHOBaHHMH, TeopemMa 0 OOKOBOH MOBEPXHOCTHU MPsIMOH mpu3Mbl. [Tnomans 6okoBoi
IOBEPXHOCTH M TIOBEPXHOCTH IPABUJIBHOM MUPAMUIBI, TEOpeMa O IUIOIIAAH

yceuéHHoi nupamuabl. [lonstue 06 06béme. OObEM NUpPaMU/Ibl, TPU3MBI

[TomoOHBIe Tena B mpocTpancTBe. COOTHOIIEHUS! MEXK/TY IUIONIAIIMU TIOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TENI

11 KIIACC

Kon

IIpoBepsieMbli 3J1EMEHT COACPKAHUS

6

I'eomerpus

6.1

]_II/IJ'II/IHL[pI/I‘-ICCKaH MMOBEPXHOCTD, o6pa3yfoume HHHHHHqueCKOﬁ MMOBEPXHOCTHU, OCb
IIHJIHHI[pI/I‘IeCKOfI ITOBCPXHOCTH. HI/IJ'II/IHJIpI OCHOBAHHS M OOKOBas IMOBCPXHOCTD,

oOpa3ymolas 1 0ch, TUIOMIAlb OOKOBOH U MOJTHON MOBEPXHOCTH

6.2

6.3

Konnyeckas moBepXHOCTh, 00pa3yrolrie KOHUYECKON MOBEPXHOCTH, OCh U BEpILINHA
KOHWYECKOoi ToBepxHOCTH. KOHyC: OoCHOBaHHME W BeplIuHa, 00pasyromias U OcCh,
onaab OOKOBOM M TOTHOW TMOBEPXHOCTH. YCEUEHHBIN KOHYC: 0oOpasyromiue u

BbICOTA, OCHOBAaHUA U OokxoBas ITOBEPXHOCTDH

Cdepa u map: ueHtp, paauyc, AMaMeTp, Iiouaab NoBepxXxHOCTH ceprl. Bzanmuoe

pacnosoxeHue cepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIonaab

cepsl

6.4

I/I306pa)KGHI/IC TCJI BpalllICHUS Ha IMJIOCKOCTHU. Pa?;BépTKa OUIMHApPA U KOHYCa

6.5

KomOunanmu Ten BpamieHuss ¥ MHOTOTPaHHUKOB. MHOTOTPaHHUK, OMHCAHHBIA

okoJo chepsl, chepa, BiMcaHHAsT B MHOTOTPAHHUK, WM TEJIO BPAIllCHUs

6.6

[Tonstne 060 oO0béMe. OcHOBHBIE cBOHCTBA 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TMMapajienenunena M ciueactsuss u3 He€. OO0BEM IMUIIMHIpA,

konyca. O0bEM mapa u rionaab chepsl




[Tomobupie Tema B mpoctpaHcTBE. COOTHONIICHUS  MEXKIAY — IUIOIIAISIMU

o MMOBEPXHOCTEH, 00hEMAMHK MOAOOHBIX TET
6.8 Ceuenuss nwiuHapa (MapauiebHO W TMEPHEHIUKYISIPHO OCH), CEYEHHUs KOHYyca
' (mapanienbHOE OCHOBAHUIO U MPOXO/SILEE YEPE3 BEPILINHY), CEUECHUS 11apa
Bekrop Ha miockoctu u B mpoctpaHcTBe. ClOXKEHHWE M BBIYMTAHUE BEKTOPOB.
6.9 YMHOXEHUE BEKTOpa Ha 4ucio. Pas3noxeHue BekTopa 1o TpéM HEKOMIUIaHAPHBIM
' BekTopaM. [lpaBuno mnapamnenenunena. PemeHune 3amad, CBA3AaHHBIX €
IIPUMEHEHUEM IIPAaBUII ACUCTBUM C BEKTOPaMU
[IpssMoyronbHas cucreMa KoOpAMHAT B IpocTpaHcTBe. KoopauHaTel BEKTOpA.
6.10 [Ipocreiimue 3amauM B KoOpJAuMHATax. YTros Mexay Bekropamu. CkansipHoe

IMPOU3BCACHUC BCKTOPOB. Brruncienue YIrJIOB MCXKAY HNPAMBIMU M IIIOCKOCTAMM.

KOOp,I[I/IHaTHO'BCKTOpHLIﬁ MCTO/J IIPU pCIICHUU I'COMCTPHICCKUX 3ada4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

BnagneHne meromamMM J0Ka3aTeNbCTB, alTOPUTMaMU pELICHHs 3aady;
yMmeHue (opMynupoBaTh W ONEPUPOBATH MOHATHSMH: OIpENeJICHUE,
aKcuoma, TEOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, I0Ka3aTeIbCTBO,
paBHOCHIIbHBIEC ()OPMYITHPOBKH; IPUMEHSTH UX; YMEHHE (hOPMYIHPOBATH
00paTHOE M NPOTUBOIOJIOKHOE YTBEpPXKJEHHUE, NMPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPBI, HCIOJB30BaTh METOJ] MAaTEMaTU4YeCKOW WHIYKLUU;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCYXKACHHUA IpPU PEIICHUM  3aj]ad,
OLICHUBATh  JIOTMYECKYI0  IIPAaBUJIBHOCTb  PACCYKICHUW; YMEHHE
OIEpUPOBATH TOHATUSMU: MHOXECTBO, IOJMHOXECTBO, ONEPALMH HaJ
MHOXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIN
amnmapar JJI1 ONUCAHKS PEAIbHBIX IPOLECCOB U ABJICHUM U IIPU PEILECHUU
3aJa4, B TOM UYHCJIE€ M3 JAPYruX Y4eOHBIX MpPEeIMETOB; YMEHHE
ONepHpOBATh MOHATUSAMU: I'pad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/aBaTb U OIHUCHIBaTh Trpadbl pa3InYHBIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHUSMHU: HATypalbHOE YHCIIO, IeNI0€ YHCIIO,
CTETICHb C IISJIBIM ITOKa3aTeIeM, KOPeHb HATypaJIbHOW CTEICHHU, CTEIICHb
C paluoHaJIbHBIM  TIOKa3aTelleM, CTeNeHb C  JICHCTBUTEIHHBIM
mokaszarejeM, JorapudM UYHCIa, CHHYC, KOCHHYC H TaHTEHC
MPOU3BOJIBHOTO YHCIA, OCTATOK IO MO0, pPAlMOHAIBHOE YHCIIO,
HppalMoOHAIbHOE  YHCJIO,  MHOXECTBA  HATYPAJIbHBIX,  ILIENBIX,
palioHaTIbHBIX, JICUCTBUTENBHBIX YHCEN, YMEHHE HCIIOJIb30BaTh
IMPpU3HAKHU OCIMMOCTH, HauMEHbIITNN 0611114171 JACIUTCIIb U HANMMCHBIICC
oOmiee kpaTHoe, anropuT™M EBKInMaa mpu pemieHnu 3aad; 3HaKOMCTBO C
Ppa3siIndYHbIMU IIO3UITUOHHBIMHU cucreMamMm CUUCIICHU, YMCHHC
BBIIIOJIHATL BBIYUCIEHHE 3HAUCHUU U Hp606p330BaHI/Iﬂ BI:Ipa)KCHI/Iﬁ cO
CTEMEHsAMH MW JorapudmMaMu, MpeoOpa3oBaHUsl IPOOHO-PAIMOHATBHBIX
BI:Ipa)KeHI/II‘/JI; YMCHHUEC OINCPUPOBATH IMOHATHAMHA: IMOCJICIOBATCILHOCTD,

apudmMeTHIecKas nporpeccus, reoMeTpruIecKast MIPOTPECCHS,




OCCKOHEYHO yOBIBaOIIasi TreoMETpHYecKass TPOrPecCHs; yMEHHE
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX
dbopMys; yMEHHE ONEPHPOBATh IOHATHUAMH: KOMILIEKCHOE YHCIIO,
CONpsHKEHHBIE KOMILJIEKCHBIE YHCIIA, MOJYJIb U apTyYMEHT KOMILJIEKCHOTO
yucia, ¢opMa 3aluMCh  KOMIUIGKCHBIX 4ucell  (reoMeTpuyecKas,
TPUTOHOMETpPHYECKass W  anreOpawueckas); yMeTh IPOU3BOIUTH
apuMeTUYECKHE JEUCTBUS C KOMIUICKCHBIMA YHCJIAMH; IPUBOJHUTH
NpUMEpbl  UCIOJb30BAHMS  KOMIUIEKCHBIX  YHCEJN;  ONEpUpOBAThH
MOHATUSMU: MaTpulia 2xX2 u 3X3, omnpeneauteslb  MaTpUllbl,

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

YMmenune OIICpHUPOBATL IMOHATHUAMU: pPALMOHAIBHBIC, HPPATHOHAIBHEIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMETPUIYCCKHEC
YpaBHCHHUA W HCPABCHCTBA, HNX CHCTCMbI, YMCHHC OIICpHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXICCTBCHHOC Hp606p3.30BaHI/IC, YpaBHCHHC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHCHI/Iﬁ N HCPABCHCTB, PaBHOCUJIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB MW CHUCTEM; YMCHHUC PCIIAaThb YpPAaBHCHUI,
HCPaBCHCTBA U CUCTEMBI C IMOMONIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HCPABCHCTBA MW CHCTCMBI C IIapaMCTPOM; IPUMCHIATH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI JIA PCHICHUSA MATCMATHUYCCKUX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKHU U peanLHoﬁ KHU3HU

YMeHue omnepupoBaTh MOHATHSAMU: (QYHKIUS, YETHOCTh (DYHKIMH,
NePUOANYHOCTh (YHKIMH, OTPAHUYEHHOCTh (PYHKLIHMHU, MOHOTOHHOCTb
GyHKLINHU, 3KCTpeMyM (YHKLUHU, HAUOOJbIlIee M HAUMEHbIIEE 3HAUEHUS
(GYHKIIMM Ha IPOMEXKYTKE, HeTpepbIBHAs (PYHKIINS, aCUMIITOTHI rpaduka
¢byHKLIMY, TIepBas U BTOpasi NPOU3BOIHAS (YHKIUU, TEOMETPUUECKUN U
¢buznyecKkuil CMBICI TPOM3BOAHOM, IEpBOOOpa3Has, OIpeneaEHHbIN
MHTETpajl; YMEHHE HaXOIUTh ACUMNTOTHI Tpaduka (QyHKIUH;, yMEHHE
BBIUHCISATH IPOU3BOJHBIE CYMMBI, IPOU3BENEHHUS, YAacTHOIO U
KOMITO3UIIMN (YHKLUH, HAXOJUTh YpaBHEHHE KacaTelbHOW K Tpaduky
(GyHKIIMM; yMEHHE HaxOIUTh MPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIUI;
YMEHHE UCMOIb30BaTh MPOU3BOAHYIO JJsl HUCCIENOBaHMUS (YHKIUH,
HaXOJUTh HAWOOJbIIME M HAUMEHbIINE 3HA4YEHUs (QYHKLUUH; CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJb30BAaHMEM arllapaTa MaTeMaTHUYeCKOTro
aHalu3a; NPUMEHATh IMPOU3BOJHYIO JUIsl HAXOXKICHHS HaMIy4Ilero
pellieHuss B NPUKIAJHBIX, B TOM YHUCIE COLMAIbHO-3KOHOMHYECKUX U

bU3MYEeCKUX 3a7a4ax; HaXOAUTh TUIOMIAAN U O0BEMBI (PUTY C TTOMOIIBIO




HHTCErpaaa; NpuBOAWUTHE MPUMEPBI MAaTEMATUYCCKOTO MOJACIIMPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue onepupoBaTh MOHATHAMHU: rpaduk  (QyHKIUH, oOpaTHAs
GyHKIMSA, KOMITO3MLUS (QYHKIMHA, JuHEeWHass (QyHKUIus, KBaapaTHYHAS
byHKLu, panoHaibHast byHKLu, CTENeHHast byHKIHA,
TpUTOHOMETpHUYecKne (QyHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHUE
¢byHkuMu, TOKa3areiabHas W Jorapudmuyeckas QYHKUUU; yMEHHUE
CTPOUTH TIpaUKH W3YyYCHHBIX (DYHKUWH, BBHINOIHATH HPeoOpa3oBaHUs
rpaduKoB (GYHKIUH, UCIIOIB30BaTh TPAPUKH ISl H3yUSHHS TPOLIECCOB U
3aBUCHMOCTEH, MPH PEIICHUU 3a]ad U3 JAPYTUX YYEOHBIX NMPEIMETOB H
3a7a4 U3 peaybHON JKU3HU; BBIPAXATh (POPMYITaMU 3aBUCHMOCTH MEXIY
BEJIMYMHAMY; HCIOJb30BaTh CBOMCTBA M Tpaduku GYHKIMHA IS
peleHns ypaBHEHMI, HEPABEHCTB U 33/1a4 ¢ IMapamMeTpaMu; U300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pELICHUI YypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 33/1a4d Pa3HbIX TUIIOB (B TOM 4MCIE Ha
NPOLIEHTHI, JOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOUMOCTb TOBapOB U
YCIIyT, HaJIOTH, 33J]a4l U3 00JIaCTH yNpaBIEHUS JTUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHMs, HEPAaBEHCTBA U MX
CHUCTEMBI IIO YCJIOBHIO 3aJa4d, MCCIENOBATh IIOJyYEHHOE PEIICHHE U
OLIEHUBATh MPaBAONOJAO0HOCTh pE3yIbTATOB; yMEHHE MOJAEIMPOBAThH
peanbHbBIE CUTYallMH Ha SI3bIKE MATEMAaTUKH; COCTABJISITH BBIPAKEHHS,
YpPaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBl [0 YCIOBHIO 3aJayH,
HCCIIE0BAaTh TIOCTPOEHHBIE MOJEIM C HCIOJb30BAHHMEM ammapara

anreOpbl, UHTEPIIPETUPOBATH MOJyYSHHBIH pe3yabTar

YMeHne onepupoBaTh MOHITHAMU: CpeIHEe apru(pMeTHIecKoe, MeInaHa,
HauOoJpIllee M  HAWMEHbIIEe 3HAYEHUs, pa3Max, JUCIepCHus,
CTaHAApPTHOE OTKJIOHEHHWE YHCIOBOTO Habopa; yMEHHE W3BJIEKATh,
MHTEPIPETHPOBaTh HH(GOpPMAIMIO, TMPEACTABIECHHYI0 B TalnMuax, Ha
IrarpaMmax, rpaukax, OTpa)arIyto CBOMCTBA PeaTbHBIX TPOIIECCOB H
SBJICHUI; TIPEICTABIIATh HHPOPMALIHIO C TIOMOLIbIO TAOIMIl U TUarpaMM;
UCCIIEI0BAaTh CTATUCTUYECKUE JaHHBIC, B TOM YHCJIE C NPUMEHEHUEM
rpadu4eckux METOJOB U  JJIEKTPOHHBIX CpPEACTB; rpaduyecku
UCCIEOBAaTh COBMECTHBIE HAOMIOACHUS C TOMOINBIO JUarpamMmm

pacceuBaHus U JINHEWHOU perpeccuu




YMeHue onepupoBaTh MOHATHSAMU: CIyYalHBIM OMNBIT M CIy4ailHOE
CcOOBITHE, BEPOATHOCTb CIYyYaHOrO COOBITHS; YMEHUE BBIYHUCIATH
BEPOATHOCTh C HCIOJb30BaHUEM TIpaUUYECKUX METOJO0B; IPUMEHATH
(GOpMyITBI CIIOKEHUS W YMHOXKEHUS BEPOSTHOCTEH, (GOpMyIy IOIHON
BEpOATHOCTH, hopmyny bepHyiin, koMOnHaTOpHBIC GaKTHl U (POPMYIIBL;
OIICHUBATh BEPOSTHOCTH pEATbHBIX COOBITHH; yMEHHE OIEepPUPOBATH
MNOHATUSIMM:  Cy4ailHass BEJTUYMHA, pacIpellelieHue BepOATHOCTEH,
MaTEeMaTU4YeCKOe OXHUJAHUE, TUCIEPCUSI U CTAHAAPTHOE OTKJIOHECHHE
CIy4ailHOH BENWYHMHBI, (DYHKUHUU pacmpelneieHuss U  IJIOTHOCTH
PaBHOMEPHOTO, IIOKa3aTeJIbHOTO © HOPMAJIBHOTO PpaCIpeCIICHHI;
YMEHHE HCIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpefeNieHud Jyis
pelIeHusl 3a/lay; 3HAKOMCTBO C TIOHSATHSIMU: 3aKOH OOJBIIUX YHCET,
METOJIbI BBHIOOPOYHBIX HCCIEIOBAHUMN; YMEHUE TMPUBOAUTH MPUMEPHI
MIPOSIBJICHUSI 3aKOHA OOJIBIIMX YHMCENT B MPHUPOAHBIX M OOIIECTBEHHBIX
SBIICHUSX; YMEHHE OIEPUPOBAThH MOHATUSMU: COYETaHUE, IEPECTAHOBKA,
YUCJIO COYETAHWW, YMUCIO TIEepecTaHOBOK; OuHOM HproTOHA; yMeHue
MPUMEHSITh KOMOMHATOPHBIE (DaKTHI M PACCYKICHUS AJIsl PELIeHUs 3a/ady;
OIICHUBATH BEPOSITHOCTH peabHBIX COOBITHH; COCTaBJISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'IyLIeHHHﬁ pe3yibTart

YMeHue omnepupoBaTh IMOHATUSAMHU: TOYKa, NpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BEJIMYMHA YyIja, IUIOCKUH Yrou,
JBYIpaHHBIA Yroji, TPEXTPaHHBIM YroJsl, CKpEeLIMBAIOLIUECs IMpsMBbIE,
NapajuIeIbHOCTh U MEPHEHIUKYISIPHOCTD MPSAMBIX U IUIOCKOCTEW, yroi
MEXY NPSMBIMH, YTOJI MEXAY NPSAMON M INIOCKOCTBIO, YIOJI MEXIY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU 0 MJIOCKOCTH, PACCTOSHHUE MEXIY
IPSIMBIMU, PACCTOSTHUE MEXY IUIOCKOCTSIMHU; YMEHHE UCIOIb30BaTh IIPU
pellleHnn 3a1a4 U3ydeHHble (aKThbl U TEOPEMbl IUIAHUMETPUU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYKAIOLIETO MHpa; CTPOMUTH
MaTeMaTHYeCKUe MOJENH C IOMOIIBI0 T'€OMETPUUECKUX TOHATHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9UUN

10

YMeHue onepupoBaTh MOHATHUSAMHM: IJIOMIAAb (UTyphl, 00bEM (UTYDHI,
MHOT'OTPaHHMK, MPAaBUJIbHBI MHOTOTPAaHHMK, CEYCHHME MHOIOIDAaHHUKA,
KyO, mapajuienenumnen, npu3Ma, nupamuaa, (urypa u HOBEPXHOCTH
BpallleHNs, LUWIMHIpP, KOHYC, map, cdepa, Iomags cepsl, IIomanb
MOBEPXHOCTU TNHMPaMM[bl, TPU3MBI, KOHYycCa, IMIMHApa, 00BEM Kyoda,

MPSIMOYTOJIBHOTO TapajijieNienuneaa, MUpaMuabl, NpU3Mbl, LHUIMHIPA,
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KOHYyCa, IlIapa, pa3BEPTKa MOBEPXHOCTH, CCUEHUS KOHYCa W LWINHIPA,
NapaJuIeJIbHbIE OCH WM OCHOBAHHUIO, CEYCHHUE 111apa, IUIOCKOCTH,
Kacaromascss cdepsl, LMIMHIPA, KOHYCA; YMEHHUE CTPOUTH CEueHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI U MOBEPXHOCTU
BpAILCHUs, UX CEYCHMS], B TOM YHCJIE C IIOMOILBIO 2JIEKTPOHHBIX CPEIICTB;
YMEHHUE MPUMEHSTh CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIBHO
(GbopMynHMpOBaTh ONpPEEIICHUS U3Yy4aeMbIX (UIYp, BBIABUIaTh I'MIIOTE3bI
O CBOHMCTBaxX W NMpH3HAKaX r€OMETPUYECKUX (UTYp, 0OOCHOBBIBATH WU
olnpoBepraTb HUX; YMEHHME MPOBOAUTH Kiaccudukauuo ¢uryp mo

Pa3JIMYHbIM ITPpHU3HAKaM, BBIIIOJIHATH HCO6XOI[I/IMI)IG MMOCTPOCHUA

YMeHue omepupoBarh MOHATHSAMH: JBW)KCHHEC B TIPOCTPAHCTBE,
napajuieNbHbI MEPEeHOC, CUMMETPUS Ha IUIOCKOCTU M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue 1oa00usA, TMOAOOHBIE (UTYpPHI;, YMEHHE
pacro3HaBaTh paBHbIE U MOJOOHBIE (UIYpbI, B TOM YHWCJIE B MPUPOJE,
HCKYCCTBE, apXHUTEKTYpE; HCIIOJIb30BATh T'€OMETPHUYECKHUE OTHOIICHHUS
IpU pEIIeHUH 3a7a4; HAaXOJUTh T€OMETPUYECKHE BEITUYMHBI (IJIMHA,
yroji, IUIomaab, O0BEM) TPU pEeIIeHUH 3a7ad U3 JPYruX ydeOHBIX
MPEIMETOB U U3 PEAbHON JKU3HH; YMEHUE BBIYUCIATH T€OMETPUUECKUE
BEITMYUHBI (JUTMHA, YTOJ, IUIONMIa/b, OOBEM, IUIOMIAAh TOBEPXHOCTH),
UCIIONB3YSl M3y4YeHHBbIE (OPMYJIBI M METONbI, B TOM YHCIE: IUIOMAIb
MOBEPXHOCTH MUPAMUJIBI, IPU3MBI, KOHYCA, IIWIMHIPA, TUIOMAIb Cepsr;
00BEM Ky0a, TPSIMOYTOJBHOTO Mapajulesenurea, MTUPaMUIbl, TPU3MBI,
HWINHApPA, KOHyCa, Iapa; YMEHHE HaXOAWTh OTHOIICHHE OO0bEMOB

NOoJ00HBIX (uryp

12
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YMeHue ONCpUPOBATH NNOHATUAMU: IIPAMOYTOJIbHAA CUCTCMAa KOOPAUHAT,
BCKTOpP, KOOpAMHATBI TOYKH, KOOPJAWHATBI BEKTOpa, CymMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpPAa Ha YHCJIO, PA3JIOKCHHUEC BCKTOpaA IIO 6a31/1cy,
CKaJIIpHOC MPOU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOJd MCKIAY
BCKTOpaMH; YMCHHEC HUCIIOJIb30BATh BeKTOpHBIﬁ u KOOp,Z[HH&THLIfI METOA

JJI pEHICHUA TCOMETPHUICCKUX 3aaa4 U 3a/1a4 APYTUX IPEAMETOB

YMmeHue BbIOUMpaTh MOIXOMSAIIMN METOX Ui pelIeHHus 3a/lauu;
IIOHVMMAHHAE 3HAYMMOCTHM MAaTEMAaTHUKM B W3YYCHHHM TPUPOIHBIX U
OOIIECTBEHHBIX ~ MPOILECCOB M  SIBICHUH; YMEHHME paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTeMAaTUKM B HMCKYCCTBE, YMECHHME IPUBOAMTH
IpUMEPBl  MAaTEMaTUYECKUX OTKPBITUHA POCCUHCKOM H  MHUPOBOU

MaTeMaTU4YECKON HAyKH




INEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IIPOBEPAEMBIX HA EI'D
ITO MATEMATHUKE

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

Kon
1 Yucna v BBIYUCICHUS
11 Hatypanbnble u uenbie uncna. [Ipu3Haku JeIMMOCTH LIETIbIX YHCe
19 Panmonanbupie  ymcna. OOBIKHOBEHHBIE M JECATUYHBIE JPOOH, TPOICHTHI,
' OecKOHEUYHBIE IEPUOANUECKHE JPOOH
13 ApudmeTnueckuii KOpeHb HaTypanbHOW cTemneHu. JlelicTBus ¢ apudMeTnyecKumMu
' KOPHSIMU HAaTypaJIbHOW CTETICHU
14 Crenens c 1enbM okaszareneM. CTeneHs ¢ palluoHaIbHBIM 1moka3areiem. CBoiicTBa
. CuHyc, KOCHHYC W TaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTeHC YHCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HaTypajIbHbIC JOTapu(OMbI
HevictButenbHble  yucia. ApupMETHYECKHE OINepalud C JeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBUIa OKPYTJICHUS, IPUKUIKA U OI[CHKA
pe3yabpTaTa BEIYUCICHUN
1.8 [IpeobOpazoBanue BeIpaKEHHIA
1.9 Kommiekcubie uncna
2 VYpaBHeHUs 1 HEpaBEeHCTBa
2.1 [enbie u IpoOHO-pallOHATbHBIE YPABHEHUS
2.2 WppanmonanbHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHUS
2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS
2.5 Lenblie n 1poOHO-palOHANIbHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBEeHCTBA
2.7 [Toxa3zaTenbHble U JOrapupMUUECKIE HEPABEHCTBA
2.8 Tpuronomerprdeckue HEPaBEHCTBA
2.9 CucTemMbl 1 COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu
211 Martpwuiia CUCTEMbI TUHEHHBIX ypaBHEeHUN. OnIpeaenuTe b MaTPHIIbI




DOyHKINUK U TpaPUKH

OyHKIU, cnocoObl 3amanus (QyHkiuu. ['paduk (yakmuu. B3zanmao oOpaTHBIC

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuMU. [lepruogumueckue GpyHKIIHI
OO6nactp ompeneneHUss W MHOXKECTBO 3HaueHWH QyHkiuu. Hymum ¢ysknum.

3.2 [IpoMexyTKH  3HAKOMOCTOSHCTBA. [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.

' MakcumymMbl 1 MHHUMYMBI ¢GyHKuud. HamOonblnee W HauMeHbIlee 3HAYEHUE
(GYHKIIMHM Ha IPOMEKYTKE

33 Crenennass (yHKIus C HaTypaJbHbIM M LEJIbIM IMOKa3zarereMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0ii CTETIEHU

3.4 Tpuronomerpuveckne GyHKINHU, UX CBOHCTBA U TpaduKu

3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu

36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CBoiicTBa  (yHKIUH,
' HETIPEPHIBHBIX HA OTPE3Ke

3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATENLHOCTEN

3.8 Apudmerndeckas 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHaamsa

4.1 [TpousBonnas Gynkiun. [Tpon3BoHbIe SIEeMEHTAPHBIX (HYHKINH

45 HccnenoBanne (yHKIUMI Ha MOHOTOHHOCTh M 3KcTpeMyMbl. HaxoxneHue
' HanOOJIBIIETO ¥ HANMEHBIIETO 3HAUCHHSI (PYHKIIMH HA OTPE3Ke

4.3 [TepBooOpasnas. MuTerpan
5 MHoxecTBa U JIOTHKa

5.1 MHOXecTBO, ornepaiuu HajJ MHOKecTBamMu. J{uarpammel Ditiepa — Benna

5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA

6.1 OnucarenbHas CTaTUCTUKA

6.2 BepositHoCTh

6.3 Kombunatopuka
7 I'eomeTpus

7.1 @urypsl Ha MIIOCKOCTH

1.2 [IpsiMbI€ ¥ TUTOCKOCTH B TTPOCTPAHCTBE

7.3 MHoTrOorpaHHUKH

7.4 Tena v MOBEpXHOCTH BpAILICHUS

7.5 KoopauHatel 1 BEKTOPHI




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

o Maremaruka: anredpa u Hayajza MaTeMaTUYECKOTO aHaJIU3a, T€OMETPHUSL.
I'eometpus. 10-11 knacc. Atanacsu JI.C., byty3oB B.®., Kagomiies
C.b. u op. Akumonepnoe o0mectBo «M3aarenbctBo «IIpocBemenne»

o T'eomerpus.10 - 11 kimacc Aranacsan JI.C., byry3os B.®., Kagomies

C.Bb. u ap. AkunonepHoe odiectBo «M3naTenscTBo «IIpocBemienne»

METOANUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

e Teomerpusa.l10 - 11kmaccel: yaeOHUK Jy1si 0011€00pa30BaT.OpraHU3aIIUM:
6a3oBbiii U yrayosa. ypoBau/ JI.C. Atanacsan u ap. - M.: [IpocBelenue.
2023,-287c.

e EID. Maremaruka: 0a30Bbli M TNPOQPUIbHBIA YPOBHHU: THUIIOBBIE
TpeHupoBouHble BapuaHTbl/A.H.AnekceeBa. - M.:BAKO,2022.-160c.
[Toypounoe mnanupoBanue k yueouuky Atanacsa JI.C. 10-11kmaccer

e 3ud b.I'. 'eometpus. JIunaktuueckue marepuans 10-11kmacc: 6a30BbIi

u npodui. ypoBan/ b.I'.3ud - 1l-e uza. - M.: [Ipocsemenue, -159c.
IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETH

HUHTEPHET

e https://www.gosuslugi.ru/edu-content

e Poccwiickas anmexkTpoHHas mkoja https://resh.edu.ru

e S Knacc (yaklass.ru)
e Vuu.py (uchi.ru)

Pemy EI'D sdamgia.ru


https://www.gosuslugi.ru/edu-content
https://resh.edu.ru/



