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st ooyyaromuxcs 10 - 11 kimaccoB



MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBAaHWW, TMPEABSIBIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUs,
I[EJTIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO MW TO3HABATEIIBHOTO Pa3BUTHUS
JUYHOCTH O0YyYaroOmMnXCs.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
NPEAMETHBIX PE3YJIBTATOB OOYYEHHS] T€OMETPUU B HAIPABIECHUU JUYHOCTHOIO
pa3BuTUg oOydaronuxcs, GopMuUpoBaHUsA (DPYHKIMOHATBLHOW MaTeMaTUYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHBbIX NUCUUIUIMH. Pa3zButue y oOydarommuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKHX
aOCTpaKIMii, COOTHOIIEHHH PEAJTbHOIO0 M HIACATBHOTO, XapaKTepe OTPAKEHUS
MAaTEMATUYECKOW HAyKOW SIBJICHUWA M TPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJEIUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MbIIIJICHHUs, HEOOXOAMMBIX [UIsl aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBAsieTCs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIAHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JUCLUIUIMH €CTECTBEHHO-HAYYHOW HAIIPaBJIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOpMHUpPYEMOE MpU HU3YYEHHH OOYYaroIIUMUCS
MOHATUHUHBIX OCHOB FT€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUMN
B XOJI¢ pEIIEHUs Te€OMETPUYECKUX 3aJayd, YMEHHE BbIJBUTaTh M OINPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS MNPHU PEHIEHUH 33a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX O01acTsaX HesATeNbHOCTH 4YesoBeka. OpueHTalus 4elloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHaIbHOrO ObITHS, (opMa
OTPaXEHUSI OKPY’KAIOLIET0 MHUPA, YCIOBHE YCHEHNIHOTO MO3HAHUS W AKTHBHOTO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSAET pa3Hble BUABI Y4E€OHOM U TPYIOBON N1E€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHAIBHO BAXXKHBIX KAYECTB, MOATOMY AaKTyaJlbHA
3amada (popmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[leas ocBoeHust mporpaMMmbl ydeOHOro kypca «l'eomeTpusi» Ha 06a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOKHOCTH YCIEIIHOTO MPOJA0HKEHHS 00pa3oBaHuUs
0 CTEIHAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomMeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HAYCHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. Takum oOpa3oM, oOydaroiiyuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3YYHUTh TC€OMETPHIO OoJee
r1y0OKO, €ci B JajbHEWIIIeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1enu  OCBOCHMSI MPOTpaMMbl  00ECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIMUX 3amad. [IpHOpUTETHBRIMU  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eometpun» Ha 6a30BoM ypoBHEe B 10—11 kJaccax sBJISIIOTCS:

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECCKUX MOJENSIX, ITO3BOJISIONMINX OMKMCHIBATH
¥ U3y4aTh pa3HbIC SBICHHS OKPYKAIOIIETO MUPA,;

e (opmMupoBaHme yMeHHs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaIleHUS;

e OBJAJCHUEC METOJAMH PEIICHHS 3a/1ad Ha TOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHHME yMEHHUS OINEPUPOBATH OCHOBHBIMH TIOHSTHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MIPAKTUYECKUM COJEPKaHHUEM;

e pa3BUTHE  UWHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OoOydJarommMxcsi, IMO3HABATEIBbHOWM  aKTUBHOCTH,  HCCIEAOBATEIIbCKUX
yYMEHUM, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
FEOMETPUU: YMEHHE pPAclo3HaBaTh IMPOSBICHUS T'€OMETPUYECKHUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha A3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI ammapar sl PELICHHs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOJTYYEHHBIE PE3yJIbTaThI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAdaJle €ro H3y4dyeHus 3a]ad, peEIIaeMbIX Ha YPOBHE
WHTYUTHUBHOTO MTO3HAHMUS, U ONPEAEIEHHBIM 00pa30M OpraHu30BaHHas paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHME  NPOCTPAHCTBEHHBIX 00pa3oB M  337ady Ha  ONEPUPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOAUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIepUpOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbBIE cozeprkarelibHble TuHUU Kypca «I'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 CpeHEro 00111ero 0opa3oBaHusl.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacnpenefNeéHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCEA0BATENLHO U TOCTYNATENbHO, €
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

Ha u3ydenue reometpuu oTBOAUTCS 2 4aca B Heaenmo B 10 kiacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCT,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyiebHbIE M CKpelmuBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B IPOCTPAHCTBE: 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
napajyienbHbIX IUIockocTei. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl 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 TPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHaAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TJIOCKOCTEH: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKU; pa3BEPTKa MHOTOrpaHHuka. [Ipu3ma: N-yronapHas
MpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasl U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapannenenunen, MPSMOYTOJIbHBIN
napajuiejienune]; U ero cpoucrtsa. [lupammpma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHE MUPAMUIbl; OOKOBAs U MOJHAS IOBEPXHOCTh MUPAMUIBI;, PABUIbLHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MUpPaMUJIa;, MpaBUIbHAs TPEYroJibHas MNUpaMKIa W TPaBWIbHBIN
teTpa’dap; KkyO. IlperncraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
noaekadp U ukocadap. CeueHus Npu3Mbl U TUPaAMUIBI.

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



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH MPaBUIBLHON MUpPaMUJIBL,
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, o0Opazyroliue HAIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTU. KoHyC: ocHOBaHME U BeplilinHa, 0Opa3yromias
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 IMIIOCKOCTH; KacaTeslbHas MIIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. 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 1mapa u maomass chepsl.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU MOAOOHBIX TEN.

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

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miIocKkocTH U B mpocTpancTBe. Cl0KEeHNE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM TIpaBUJI JACUCTBHM C Bekropamu. lIpsaMoyronpHas cucrema



KoopauHaT B mnpoctpadHcTBe. Koopaumnatel Bektopa. I[lpocreiimme 3amaun B
KOOpJIMHATax. YTon Mexay BekTopaMu. CKajasipHOE MNPOU3BEIEHHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.

INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS MPOTpaMMbI y4eOHOTO TIpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

I'paknanckoe BocnMTaHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYAIOIIEerocsl KaKk aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOINECTBa, MPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBICHUM,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

ITaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUMCKOM IpakIaHCKON HICHTUYHOCTH, YBOXKCHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JPYrUX HayKaxX, TEXHOJOTrusX, chepax
SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOPMHUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHHUS, OSTUYECKOTO  IOBEJICHUS,
CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JOCTHUKEHUN HAYKU U JCSATEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYMBOTO OYIYIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHuH, pacCyKICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTHYECKUM aclieKTaM pa3InyHbIX BUIOB UCKYCCTBA.

dusuyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHHS
K CBOEMY 3J0pOBBIO (3I0pOBOE MHUTAHHE, COATTAHCUPOBAHHBIN PEXUM 3aHATUN U
OTHbIXa, peryJispHas busnueckas aKTUBHOCTb); ¢bu3nuecKoro
COBEPIICHCTBOBAHUS, npu 3aHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOI
JESTENBHOCTBIO.



TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHEM IICHHOCTH TPYAOIIOOHS; MHTEPECOM K
paznuuHbiM  chepam  MpodecCHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHEM COBEpINATh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccur U peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IJIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caMOO0Opa30BaHUIO HAa MPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYACTHUIO B PEIICHUU IPAKTUYECKUX 3a/1a4 MaTEeMaTHYECKOW HAMPABIECHHOCTH.

IKOJOTHYECKOe BOCIIMTAHUE:

c(OPMHUPOBAHHOCTHIO HKOJOTHYECKON KYIbTYpbl, MOHWMAHUEM BIUSHHUS
COLIMAJIBHO-?)KOHOMHUYECKUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBHOM
Cpelbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpolieM;
OpUEHTAlMEl Ha MPUMEHEHUE MATEMAaTUYECKUX 3HAHUW Uil pELICHUs 3a1ad B
0o0JaCTH  OKpYyXKaromiell cpejpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKA UX
BO3MOYHBIX MTOCJIEICTBUM JJIsl OKPYKAIOLIEN Cpeibl.

LleHHOCTH HAYYHOIO IO3HAHMS:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKHM W  OOIIECTBEHHOM MPaKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUYECKOW JESITeIbHOCTH, ITAaroB €€
pPa3BUTHS M 3HAYUMOCTH IS Pa3BUTHUS IUBWIM3ALUM, OBJIAJCHUEM SI3bIKOM
MaTeMaTUKM W MAaTeMaTUYECKOM KyJIbTYypOW KaK CpPEJCTBOM IIO3HAHUS MUDA;
TOTOBHOCTBIO OCYILIECTBIISATh IPOEKTHYIO M HCCIEAOBATENIBCKYIO JIEATEIBHOCTh
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeMeTHBIE Pe3yJbTaThl OCBOCHUS IPOTpaMMbl YUEOHOTO MpeaMeTa
«MatTeMaTHKa XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUSMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
oeticmeusiMuU, YHUBEPCANbHbIMU PeCYTAMUBHBIMU OCUCBUIMU.

1)  Vuueepcarvnvie  nozmasamenvmvie  Oeticmeus, — 0Oecneuusarom
Gdopmuposarue 6a3z08bIX KOSHUMUBHBIX NPOUECCO8 O0OVUAIOWUXCS  (0C8OEHUE
Memoo0o8  NO3HAHUSA — OKpyJicalowe2o  Mupa,  NpUMeHeHue  J02UHeCKUX,
UCCIe008aMeNbCKUX ONepayuli, yMeHull pabomams ¢ uHgopmayueti).

ba3oBble Jjornyeckue 1eiicTBUSA:

e BBIABIISTh U XaPaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUICCKUX
O00BEKTOB, TMOHATUH, OTHOIICHUH MEXTy MOHATHUAMHU, (OPMYIHPOBATH
ONpECICHUS  TOHATUH; YCTaHABJIMBATh CYIICCTBEHHBIM  IPU3HAK
KJIaCCU(UKALMU, OCHOBAHUA MJIi OOOOIIEHHWS W CpaBHEHUS, KpUTEPUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (QOPMYJIUpOBaTH U  MpPeoOpa3oBBIBATh  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIWE;
YCIIOBHBIE;

BBIBJISITh ~ MATEMAaTUYECKUE  3aKOHOMEpPHOCTH,  B3aWMOCBSA3UM U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemjiaraTb  KPpUTEPUM UL BBISBICHHS ~ 3aKOHOMEPHOCTEM |
IIPOTUBOPEYNH;

JIeJaTh BBIBOABI C MCIOJIb30BAHMEM 3aKOHOB JIOTHKH, NEIYKTHUBHBIX WU
WHIYKTUBHBIX YMO3aKIOUECHUHN, YMO3AKJIIOUEHUH 110 aHAJIOTHH;
IIPOBOJUTH CaMOCTOSITEIIEHO JI0Ka3aTeIbCTBA MaTeMaTUYECKHUX
YTBEPXKICHUU (MPsIMbIE U OT MPOTUBHOTO), BHICTPaUBATh apryMEHTAIUIO,
MPUBOJUTH TPUMEPHl U KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY)KJICHUS U BBIBO/IBI;

BBIOMpATh Croco0 pernieHus yuyeOHoM 3amaun (CpaBHHUBATh HECKOJBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOATENbHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/ibCKye JAeiiCTBUA:

UCITIOJIb30BaTh BOMPOCKHI KaK MCCIIENOBATEIbCKUM WHCTPYMEHT IMO3HAHUS,
dbopMyIMpoBaTh BOMPOCH], (UKCHPYIOIHME MPOTUBOpEUne, Mpodiemy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOSATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
Oo0BeKTa, SBJIICHHS, TMPOIECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE pAa3BUTHE TPOIlecca, a TaKKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

BBISBJIATH AepUUINTH MHPOPMAINK, JAaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U JJIsl PELLICHU 3a/1a4u;

BbIOMpaTh  MHGOPMAIMIO W3  HCTOYHUKOB  PA3JIUYHBIX  THIIOB,
aHaJNIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(MOPMAIUIO
pa3IMYHBIX BUAOB U ()OPM MPEICTABICHHUS,

CTPYKTYpUPOBaTh WHGOPMAIUIO, TIPEACTABIATh €€ B PAa3IMYHBIX (opMmax,
WLTIOCTPUPOBATH TpaduiecKH;



2)

OLICHUBATH HaJEXKHOCTD uH(pOopMaIuu 10 CaMOCTOSITEIILHO
c(OopMyITUPOBAHHBIM KPUTEPHSIM.
Yuueepcanvnvie KOMMyHuKamuenwvle Oelicmeus, — 0Oecneuusarom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO01menue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOUYKY 3pPEHMsI B YCTHBIX U NHUCbMEHHBIX TEKCTaX, /aBaTh MOSICHEHHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHPOBATh IOIYYEHHbIN pPe3ybTarT;

B X0/ 00CYKIEHH 3a7aBaTh BOIPOCHI IO CYILIECTBY 00CYKIaeMON TEMBI,
poOJIeMBI, pelIaeMoi 3a/1auM, BbICKa3bIBaTh UEH, HALIEJICHHBIE HA MIOUCK
pelIeHus; COMOCTaBIATh CBOM CYXIECHHS C CYXACHHSIMHU JPYTHUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOM popme popMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHHUS;
NPEACTaBIATh  pE3yJbTaTbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (popmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NMOHMMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIWBUTyaIbHON pabOThI MPU PEIICHUH YICOHBIX 3a7a4; TPUHUMAThH 11ETh
COBMECTHOW JCATENHHOCTH, TUIAHUPOBATh OPTAHU3AIUI0 COBMECTHOM
paboThI, pacnpeaeNsTh BUABI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHA KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIUPOBAHHBIM YIaCTHHUKAMHU B3aUMOJICHUCTBHSI.

Vuueepcanvnvie  pecynamuenvle  Oelicmeus, obecneyusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]a4ul, BEIOUPATh CIIOCO0 pelIeHHs
C Y4ETOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmaruu.

CaMOKOHTPOJIb:

BJIaJCTh HaBBIKAMH MMO3HABATEIbHOU pC(I)JICKCI/II/I KaK OCO3HaHHA
COBCPIIACMBIX I[GI\/'ICTBI/II\/'I N MBICJIMTCIIBHBIX IMPOICCCOB, UX PC3YJIbTATOB,



BJIQeTh CHOCOOAMM  CaMOMPOBEPKH, CAMOKOHTpOJIA THpolecca u
pe3ysbTara peuieHus MaTEMaTUYECKOM 3a1auH;

e TMpPEABUAECTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh IpU PpELICHUU
3a7laul, BHOCUTb KOPPEKTHUBBI B JIESITEJIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIbCTB, TAHHBIX, HAWJIEHHBIX OIMIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€Id U YCJIOBUAM, OOBSICHSITH
INPUYHHBl JTOCTHKEHUS WIM HEJOCTHXKEHHSI PE3ylbTaTOB JIEATEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATDBI
10 KITACC

OmnepupoBaTh NOHATUSIMU: TOUKA, IPsIMAas, INIOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPUU M CIEACTBUS U3 HUX NIPU PEIICHUU
reOMETPUYECKUX 3a/1a4.

OmneprpoBaTh MOHATUSIMU: MAPAIICIBHOCTh U IEPIICHIUKYIAPHOCTD MPSIMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pacCIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JBYTPAaHHBIA yTroJl, TPAaHU JABYTPAHHOTO YTIa,
peOpo IBYrpaHHOTO yriia; JMHEWHBIM Yroj ABYTPaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OmnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBIMYKIBIM W HEBBITYKIbIH
MHOTOTPaHHMK, 3JIEMEHTbl MHOIOTPAHHUKA, TPaBUIIbHBII MHOTOI'PaHHUK.

Pacro3naBaTh OCHOBHBIE BHJBI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
PSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccupummpoBat  MHOTOTpaHHHKH,  BbIOMpass ~ OCHOBaHUS iAo
KJacCU(pUKaUuU (BBIMYKJIblE W HEBBIMYKJIblE MHOTOIPAHHUKH; TPaBUJIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE MPU3MBI, TapaljiesIeUuneabl).

OmneprpoBaTh MOHITHIMHE: CEKYIIas INIOCKOCTh, CEYCHHE MHOTOTPAHHHUKOB.

OOBSACHATH TPHUHIIUIIBI TIOCTPOCHUS CEUEHUH, UCTIONB3YsI METOJI CIIEIOB.

CtpouTh ceyeHMs] MHOTOTPAHHMKOB METOJOM  CJIENOB, BBIMOJHATh
(BBIHOCHBIE) IUJIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXY, COOKY, CHHUBY.

Pemrate 3aaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEIMYHMH 110 00pas3iaM Uiu
aNropuTMaM, TMPHUMEHSS W3BECTHbIE AaHAJIUTUYECKHE METOJbl NpU PELICHUU
CTaHJAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBHIYMCICHUE PACCTOSIHUA MEXAY ABYMSI
TOYKAMH, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMH.



Pemars 3aaun Ha HaxOXKIACHHE TE€OMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QNrOPUTMaM, NPUMEHSS W3BECTHBIC AHAIUTUYECKAE METOABI MPHU PEIICHUH
CTAaHJAPTHBIX MATEMATHMYECKUX 33Ja4 Ha  BBIYMCIEHUE YIVIOB  MEKIY
CKPELIMBAIOIIMMHUCA NPAMBIMH, MEXKIYy MNPSIMOM M  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPaHHBIX YIJIOB.

Bbrancnsate 00bEMBI M TIJIOMIAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupaMuja) ¢ TpuMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
IUIOLIA/IIMU TOBEPXHOCTEH, 00bEMAMHU [TOI00HBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (UTYPBI.

W3Bnekatp, mpeoOpa3oBbIBATH M HWHTEPHPETUPOBATH HHPOPMALHUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexax U
pUCYHKaX.

[TpumensaTh TeomeTpuueckue (HaKkThl Ui PEUICHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIarallinX HECKOJIBKO IAroB PEIICHUs, €CIU YCIOBUS TPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

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

[IpuBOOUTHL NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
YKWA3HU, PACTIO3HABATH ITPOSIBJICHHE 3aKOHOB F'€OMETPUH B UCKYCCTBE.

[IpyMeEHATh MOJyYEHHBIE 3HAHWS HA MPAKTHUKE: aHAJIU3UPOBATH pPEAIBbHBIC
CUTyallud W IPUMEHATb WU3YYCHHBIEC IIOHATHUA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTHYecKd C(HOPMYIUPOBAHHONW MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE T'E€OMETPUHU, MCCIENAOBAaTh IOCTPOCHHBIE MOJEIH C
MCIIOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI U TeOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KJIACC

OmnepupoBaTh MOHATHUSAMHU: UWIMHIpPUYECKas IOBEPXHOCTb, OO0pasyrolne
MUJIMHAPUYECKON  TIOBEPXHOCTH;  IWJIMHIP;  KOHUYECKas  IMOBEPXHOCTH,
o0pa3yroire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

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

OOBACHATH CIOCOOBI MOJTYUYEHUS TEJl BpaILlCHUSI.

Knaccudunmpoats B3auMHOE pacrosioxkeHre chepsl U MIOCKOCTH.

OmnepupoBaTh MOHATHIMHU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTa, BBICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
IApOBOM CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIA[M  TOBEPXHOCTEM Ten  BpallleHus,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (POpMyII.



OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy #
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAaHHAS B MHOTOTPAHHUK WU TEJO
BpAILICHUA.

BBIYUCHIATE COOTHOIICHHSI MEXIY IUIOMAASMHU MOBEPXHOCTEH U 00bEMaMHU
MOJIOOHBIX TEJI.

N300pakath u3ydaemble (PUTYpsl OT PYKH M C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) IIJIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
buryp: BUI cBepXy, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHIPETHUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUTypax, MPEJACTABICHHYIO HAa 4YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINONHATH JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOXEHHUSI BEKTOpA Ha YUCJI0, OOBSCHSITh, KAKHMU CBOMCTBaMH OHM 00J1aJaloT.

[IprMeEHATH MPaBUIIO NTapaJUICIICIUIIEAA.

OnepupoBaTh NOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMHM, CKaJSIPHOE MPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPaMH, CKAJSIPHOE MPOU3BEACHUE, PACKIAAbIBATHL BEKTOpP IO JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensTy TeoMeTpuueckue ¢akThl ISl PELICHUS] CTEPEOMETPUUECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IIArOB PEMICHUS], €CJIN YCIOBUS MPUMEHEHUS
3aJ1aHbBI B IBHOM (hopme.

Pemate mpocreimme reoMeTpudecKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOT'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOIICHUW U
HaXO0XXJICHUE FeOMETPUUYECKUX BEJIUYUH 110 00pa3liaM WK aJifOpUuTMaM, MPUMEHsIs
M3BECTHBIC METO/IbI IPH PEIICHUH CTAaHAAPTHBIX MaTEMaTUYECKHUX 3aa4.

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

[IpuBOAMTE NpUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE H
JKA3HH, PACTIO3HABATH IPOSIBIICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[IpuMEHATh MOJMyYEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIC
CUTyallud W IPUMEHATh HW3YYCHHBIE NOHATUS B MPOLECCE IMOUCKA PELICHUS
MaTeMaTU4YeCKl CQOPMYIMPOBAHHOM MPOOJIEMBbI, MOIECIUPOBATH pealbHbIC



CUTyallMl Ha S3bIKE TE€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIN C
WCITOJIb30BAaHUEM T€OMETPUUYECKUX NOHITHI U TEOPEM, arnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
BBenenue B ctepeoMeTpuio 10 0 0
[Ipsimbie ¥ TIIOCKOCTH B IPOCTPAHCTBE. 12 1 0
[TapanienbHOCTh NPSMBIX U MIIOCKOCTEN
[lepneHUKYISIPHOCTD MIPSMBIX U 12 0 0
IIJIOCKOCTEN
VYTIbl MeXAY TPSIMBIMU U TNIOCKOCTSIMU 10 0
MHororpanHuku 11 0
OO6BbEMBI MHOTOTPaHHUKOB 9 0
[ToBTOpenue, 0600IIEHNE U CUCTEMATH3AITUS 4 1 0
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0
11 KJIACC
KoanuectBo yacos JJIeKTPOHHBIE
HaumeHnoBaHue pa3aesioB U TeM nupposbIe
Ne ni/m P Kourpoabsubie IIpakTHyeckue (uubp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsbl
Tena BpaieHus 12 0 0
OOBEMBI TEN 5 1 0




BekTopbl 1 KOOpIMHATHI B TPOCTPAHCTBE 10 1 0
[ToBTOpeHME, 0000IIECHNE, 7 0 0
CUCTeMAaTH3alMsl 3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0
HOYPOYHOE IIVIAHUPOBAHUE
10 KJIACC
Ne Tema ypoka KosmnuectBo yacos Hara DJIeKTPOHHbIE
n/n Kontp Mpakr H3yYeHuss  uuppoBbIe
0JILHBI HYeCK oOpa3oBaTe/ibHbIE
Bcero e ue pecypcel
pador pador
bl bl
BBenenue B crepeoMeTpuio 10 0 0
OCHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA, IpsIMas,
IJIOCKOCTh, MpocTpaHcTBO. [IpaBuna nzoOpakeHus Ha 1 bubmuoreka [IOK
PpHUCYHKaX: U300pakeHHs TUIOCKOCTE!, TapaJlIeTbHBIX https://m.edsoo.ru/aecc77cd
IpSIMBIX (OTPE3KOB), CEPEUHBI OTpE3Ka
[TonsTHA: epecekaronIrecs MI0CKOCTH, 1 bubnnorexa [JOK
MIEPECEKAIOIIMECS MPsIMasi U IUIOCKOCTh https://m.edso00.ru/2d8a9c99
3 [TonATHs: nepecekaromumecs MI0CKOCTH, 1 bubmmnoreka HOK
[IEPECEKAIOIIMECS MPsIMasi ¥ IUIOCKOCTh https://m.edsoo.ru/db685e73
3HAKOMCTBO C MHOTOI'paHHUKAaMHU, U300pakeHne
4 MHOTOTPAaHHUKOB Ha PUCYHKaX, Ha MMPOEKIIMOHHBIX 1 bubmmorexa [JOK
https://m.eds00.ru/a63959d
yeprexax
5 HauanbHble cBefieHus 0 KyOe U mupamue, ux 1 bubmuoteka [IOK
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pa3BépTkU U Mojenu. CeueHrss MHOTOTPAaHHUKOB

https://m.edsoo.ru/b30dff38

HauanpHbie CBCICHHA O K}’6e " IUpaMuIcC, uxX

bub6nmoreka [IOK

6 1
pa3BépTkU U Mojenu. CeueHrss MHOTOTPAaHHUKOB https://m.edsoo.ru/3d8ffd32
[ToHsiTHE 00 AKCHOMATHYECKOM MOCTPOSHHUH
7 CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUH U CIICICTBUS 1 bubmmorexa LIOK
P puH: P P https://m.edsoo.ru/Occ5c4fe
U3 HUX
[TonsiTHE 00 aKCHOMATUYECKOM TTOCTPOCHUU
8 CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUH U CIICICTBHUS 1 bubmmorexa LIOK
p pHH: p p https://m.edso0.ru/239c8ch4
U3 HUX
[TonsiTHE 00 AKCHOMATUYECKOM TTOCTPOCHUH
9 CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHUU U CIICACTBHS 1 bubmmorexa [JOK
p pHH: p P https://m.eds00.ru/65c6b106
U3 HUX
[ToHsiTHE 00 AKCHOMATHYECKOM TOCTPOCHHUU
10 CTEPEOMETPHUU: aKCUOMBI CTCPEOMETPHUH U CIICACTBHS 1 bubmmorexa [JOK
p pHH: p P https://m.edsoo.ru/258fc245
U3 HUX
9 [IpsiMble U MJIOCKOCTH B MPOCTPAHCTBE. 12
IHapaniaeJbHOCTh NPAMBIX U IJIOCKOCTEH
B3aumHoOe pacronoxeHue NpsMbIX B IPOCTPAHCTBE:
11 IIEPECEKAIOIINECS, TapalJIeIbHBIE U CKPEIINBAIOIIAECS 1 bubmorexa HOK
p - 11ap P https://m.edsoo.ru/1a2520f6
psIMbIE
[TapamienbHOCTh MPSMBIX U INIOCKOCTEH B
12 MIPOCTPAHCTBE: MaPAJUICITBHBIC TIPSIMBIC B 1 bubmmorexa [JOK
PosTp P b https://m.eds00.ru/93ad36b3
MIPOCTPAHCTBE; MAPATUICITLHOCTD TPEX MPSIMBIX
13 [TapannenbHOCTb NPSAMBIX U INIOCKOCTEN B 1 bubnuorexa [IOK
npocTtpaHcTie: [lapamienbHOCTh MPSAMON U MIIOCKOCTH https://m.edsoo.ru/ee1d19b9
14 V1wl ¢ coHanpaBI€HHBIMH CTOPOHAMM 1 bubmorexa HOK
P P https://m.eds00.ru/9f4071b9
15 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE 1 bubmuoteka [IOK
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https://m.edsoo.ru/fe733862

16 Yroa Mexay IpsMbIMH B IPOCTPAHCTBE 1 bubmmorexa LIOK
Ay TP pocip https://m.eds00.ru/2935a9a0
17 [TapaienpHOCTh INIOCKOCTEN: MapaieIbHbIE 1 bubmmoreka [JOK
TIJIOCKOCTH https://m.edso0.ru/2e18f255
18 CBoiicTBa mapaylIeIbHBIX TIOCKOCTEH 1 bubmorexa LIOK
P https://m.eds00.ru/e504d656
19 [Ipocrteiimme npocTpaHCTBEHHBIE PUTYPHI HA 1 Bu6muotexa [JOK
IUIOCKOCTH: TETpadip, KyO, napaienenumnesa https://m.edso00.ru/4a28dc02
bubnunoreka LIOK
2 IT 7 1
0 OCTPOCHHE Ceremt https://m.edsoo.ru/1d434d0f
. bubnnorexa [IOK
21 Hoctpoerine ceeriit 1 https://m.edsoo.ru/ec26fe5d
KonTtponshas padora no Teme "[IpsiMple 1 TIIOCKOCTH
22 B IIpocTpaHcTBe. [lapamiensHOCTh MPSIMBIX H 1 bubmmorexa [IOK
poctp o P P https://m.edso0.ru/9a0a9%e56
MJIOCKOCTEHN
3 IMepneHIUKYJISAPHOCTH MPAMBIX H IJI0CKOCTEl 12
93 IlepneHAUKyYIAPHOCTD MPSAMOM U TUIOCKOCTH: 1 bubmmnoreka HOK
NEPIEHANKYIIAPHBIE IIPSIMBIE B IIPOCTPAHCTBE https://m.edsoo.ru/b19f6a5d
24 [Ipsimbie napauiebHbIE U NEPIEHIUKYISPHBIE K 1 bubmuoreka [IOK
IIJIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [Tpsimble mapanieabHble U NepHIEeHANKYISIPHBIE K 1 bubnnorexa [JOK
IIJIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHANKYISPHOCTH TPSIMOM U TIIOCKOCTH 1 bubmmorexa [JOK
P PHERIHIY TP P https://m.edsoo.ru/f85bfc46
27 [Ipr3Hak nepneHIuKyIIpHOCTH IPSIMOM U TJIOCKOCTH 1 bubmmorexa [JOK
P PHCHIHKY AP P https://m.eds00.ru/79165d15
28 Teopema o psAMON NEPIEHANKYIAPHON INIOCKOCTH 1 bubmuoteka [JOK
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https://m.eds00.ru/635c5087

29 Teopema o0 IpsIMOiA TEPIICHIUKYIIIPHOM IITOCKOCTH 1 bubmmorexa [JOK
https://m.edsoo.ru/bd3745f8
30 Teopema o psIMO MEPIICHIUKYISIPHON TIOCKOCTH 1 bubmorexa LOK
https://m.edsoo.ru/7d18834b
31 [lepneHauKyIsp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOUKH 1 bubnmoreka [JOK
JI0 TIJIOCKOCTH, PACCTOSIHUE OT MPSIMOM J0 MIIOCKOCTH https://m.edsoo.ru/33c477d3
39 [lepnieHiuKysIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKU 1 Bu6muotexa [JOK
JI0 TIJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 70 MIIOCKOCTH https://m.edsoo.ru/66fefadd
33 [lepneniuKynsip U HAKJIOHHBIE: PACCTOSIHUE OT TOUKU 1 bubnuoreka [IOK
J10 TUIOCKOCTH, PACCTOSHHUE OT IPSIMOM 10 TUNIOCKOCTH https://m.edsoo.ru/a5b7b8e3
34 [leprieHaUKYNISAp U HAKIOHHBIE: PACCTOSHUE OT TOYKU 1 bu6mmoteka [JOK
JI0 TIJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 70 IJIOCKOCTH https://m.edsoo.ru/dbee22bc
4 Yriibl MeKIY NPSIMBIMH H MJIOCKOCTSMH 10
35 VYTIIbl B MPOCTPAHCTBE: YIOJ MEKIY MPSIMON U 1 bubnnoreka [JOK
IIJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIN yroJj, TUHEHHBIN yrojl ABYIPaHHOIO yria 1 bubmmorexa LIOK
https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yroJj, TUHEHHBINA yroil ABYrpaHHOTO yIia 1 bubmmorexa LIOK
https://m.edsoo.ru/c7c777ed
38 [TeprnieHIUKYIAPHOCTD MIIOCKOCTEN: TIPU3HAK 1 bubmuoreka [IOK
MEPIECHINKYISIPHOCTH JABYX INIOCKOCTEN https://m.edsoo.ru/ec3e2da3
39 IlepneHAUKyYIAPHOCTD MJIOCKOCTEN: IIPU3HAK 1 bubmmnoreka HOK
MEPIECHINKYISIPHOCTH ABYX IIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 [leprieHIUKYISIPHOCTD MIIOCKOCTEH: MPU3HAK 1 bubmuoreka [IOK
MEPIEHANKYIISIPHOCTH JBYX MIOCKOCTEN https://m.edsoo.ru/ba75dc57
41 Teopema o Tpéx nepneHAUKYIIpax 1 bubmmorexa LIOK

https://m.edsoo.ru/e4972cdc
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bubnunorexa LIOK

42 Teopema o TpEX mepHEeHINKYISIpax 1
P P PHEHIHEYIP https://m.edsoo.ru/52188a7d
43 Teopema o TpEX mepHEHANKYIISIPax 1 bubmorexa LHOK
P P PHCHIEYLP https://m.eds00.ru/9f246736
KonTponbhas pabora no remam
44 "IlepneHUKYISAPHOCTD MPSMBIX M TNIOCKOCTEH" 1 1 bubmorexa LHOK
Y PHEHAMICYTD P " https://m.eds00.ru/5b971ef3
VYTl MeXAY IPSIMBIMU U TNIOCKOCTSIMU
5 MHororpanHuku 11
[ToHsITHE MHOTOTPAaHHUKA, OCHOBHBIC DJICMCHTHI
45 MHOTOTPaHHHWKA, BBINYKJIBIC U HEBBIMYKJIbIC 1 bubmorexa HOK
p ’ yK M https://m.edsoo.ru/2d24e873
MHOTOTPaHHHKH; Pa3BEPTKA MHOTOTPAaHHUKA
[Tpusma: N-yronpHas mpu3Ma; TpaHd 1 OCHOBAHUS
46 MIPU3MBI; TIpSIMasi U HaKJIOHHAs ITPU3MBbI; OOKOBas 1 1 bubmorexa HOK
P > 1P P ’ https://m.edsoo.ru/b4ad63ad
MIOJTHASI TIOBEPXHOCTH TIPU3MBI
[Tapannenenunen, TpsIMOYTOJIbHBIN Mapaienenumne]] 1 bubmmoreka [JOK
47 . 1
€ro CBOMCTBA https://m.edsoo.ru/8a7be683
[Mupamuna: N-yronbHas MUpaMUIa, TPAaHU |
48 OCHOBaHHUE MUPaMUIbI; OOKOBas U TOJTHAS 1 bubmuoreka [JOK
ITOBEPXHOCTh MHPAMU/IbI; IPABWIIBHAS U yCEUEHHAS https://m.edsoo.ru/fblcd0a5
nupamMua
[TpaBuiTbHBIE MHOTOTPAHHUKH: ITOHSATHE MPABUIHBHOTO
49 MHOTOTPAaHHUKA; TPaBUWJIbHAS NTPU3Ma U NTPaBHIIbHAS 1 bubmuoreka [JOK
npamMua; IpaBuibHas TPEYroabHas IUpaMUIa U https://m.eds00.ru/074c8865
MPaBWIBHBIN TeTpasip; KyO
50 [IpencraBienue o NpaBUIbLHBIX MHOTOTPAHHUKAX: 1 bubmuoreka [IOK
OKTadJIp, JOAEKAdAP U UKOCAIP. https://m.edsoo.ru/a0fdd5bf
51 CummeTpusi B IPOCTPAHCTBE: CUMMETPUS 1 bubnuotexa [JOK

OTHOCHUTCJIBHO TOYKH, HpHMOﬁ, IUIOCKOCTH. DIEMEHTBI

https://m.edsoo.ru/b9e777d9
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CUMMCTPUHU B ITUpaMUJIax, HapalICICnuIicaax,
IMpaBUJIbHBIX MHOI'OI'PaHHHUKAaxX

Brrurcnenue 31eMeHTOB MHOTOTPAaHHUKOB: pEOpa,

bub6nmoreka [IOK

2
> JIAAarOHalu, yribl https://m.edsoo.ru/6cdbecef
[Tnomaas 60KOBOM MOBEPXHOCTH M ITOJTHOM
53 IMOBEPXHOCTH IIPSIMOH IIPU3MBI, ILIONIALb OCHOBAHUI bubnnorexa LIOK
P p . p ’ ta . ’ https://m.eds00.ru/37d84157
TeopemMa 0 OOKOBOM MOBEPXHOCTH MPSIMOU MPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH M IIOBEPXHOCTH
54 [IPaBUILHON MUPAMUIBI, TEOPEMA O ILIOIIAIA OOKOBOM buGnuorexa [IOK
P PAMHZBL, TEOP tHal https://m.edso0.ru/5603e30b
MOBEPXHOCTU YCEUEHHON MUPaMUIbI
" " bubmmoreka [JOK
55 KoHTpoinbHas pabora 1o Teme "MHOrorpaHHUKH https://m.edsoo.ru/a95f5c04
6 O0bEMBI MHOTOTPAHHHUKOB
N bubnuoreka [{OK
I1
56 OHATHE 00 00BEME https://m.edsoo.ru/7ad0020b
. bubmuoreka [IOK
;
> OOBEM ipamup! https://m.edso0.ru/235171b3
N bubmuoreka [IOK
58 OOBEM nupamup: https://m.edsoo.ru/f47dfefd
" bubmuoreka [JOK
59 OOBEM nupamup: https://m.edso0.ru/79c¢10312
" bubnuoreka [{OK
60
OOBEM nupamup: https://m.edsoo.ru/2faadc3f
N bubmuoreka [{OK
1
6 OOBEm mpu3MEI https://m.edso00.ru/79853608
N bubmuoreka [{OK
2
6 OOmEm mp3MEI https://m.edsoo.ru/1e053890
63 O06BEM npu3MBbI bubmuoteka [IOK
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KonTponbHas padora o teme "O0bEMBI

https://m.edso0.ru/482d3f51

bu6nunorexa LIOK

o4 MHOTOTPaHHUKOB" 1 1 https://m.edso00.ru/28a6573c

7 IHoBTOpEHUE: cevyeHHsl, PACCTOSIHUS U YIJIbI 4 1 0

65 [ToBTOpeHue, 06001IeHNE ccTeMaTU3allks 3HAHUH. 1 bubmmoreka [JOK
[TocTpoeHue ceueHnii B MHOTOIpaHHUKE https://m.edsoo.ru/098bedad
[ToBTOpeHUe, 06001IEHNE CHCTeMAaTH3alNs 3HAHUH.

66 Brrunciienue paccTosiHHU: MKy ABYMS TOUYKAMU, OT 1 bubmmorexa [JOK
TOYKH J0 MPSMOM, OT TOUKH J0 MJIOCKOCTH, MEKTY https://m.edsoo.ru/f7792ba9
CKPEIIHUBAIOIIUMUCS PSIMBIMU

bubnunoreka LIOK

67 Hrorosas kKoHTpoJIbHAS paboTa 1 1 https://m.eds00.ru/b9146bc0
[ToBTOpEeHUE, 0600IIEHNE CHCTEMAaTH3alNS 3HAHUH.

68 Brruucnenue yrioB: MeXay CKpEIIMBAIOIIIUMHUCS 1 bubmmorexa [JOK
MPSAMBIMH, MEXY IPSIMOM U INTIOCKOCTBIO, https://m.edso0.ru/56765e8b
JBYTPAaHHBIX YIJIOB, YTJIOB MEXAY MJIOCKOCTSIMU

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0
11 KIIACC
Ne Tema ypoka KosnyecTBO 4acoB Hara DJIeKTPOHHbIE
n/n Kontp Mpakr M3yYeHus  uupposbie
O0JILHBI HYeCK o0pa3oBartejibHbIE
Bcero e ue pecypchl
pador pador

bl

bl
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1 Tena Bpamennst 12
1 Cdepa u map: eHTp, paanyc, AMamMeTp; MIOIIaIb 1 bubnmnoreka HOK
MOBEPXHOCTH CHEPHI https://m.edsoo.ru/0341bc2b
5 Bzaumnoe pacronoxenue chepbl U IIT0CKOCTH; 1 bubmmoreka [JOK
KacarteJibHasl INIOCKOCTh K cepe; momanb chepbl https://m.edsoo.ru/bed12a43
N3obpaxkenue chepsl, mapa Ha iockoctd. CeueHus Bu6muoteka [JOK
3 1
mapa https://m.edso0.ru/bc15f7f2
[{unuHapuyeckas MoBEPXHOCTb, 00pa3yoIre
4 WJIMHJIPUYECKON OBEPXHOCTH, OCh IUJIMHIPUYECKOM 1 bubmmorexa [JOK
1 P P ’ t P https://m.edsoo.ru/6054b8cl
MMOBEPXHOCTH
[ununaap: ocHOBaHMS U OOKOBAst MOBEPXHOCTb,
5 o0pa3yromias U 0cb; 0L OOKOBOM U MOTHOM 1 bubmmorexa [JOK
pasyoft > HHotman https://m.edso0.ru/188f6216
MOBEPXHOCTH
N3o0paxenue muinHapa Ha TIOCKoCTU. Pa3BépTra
6 winHapa. CeueHus MUIMHAPA (TIIOCKOCTHIO 1 bubmmorexa [IOK
H Apa. . H P . ’ https://m.eds00.ru/016e25eb
napauieTbHON WM MEePHeHINKYISIPHON OCH IUIIMHAPA)
Konnueckast moBepXHOCTh, 00pa3yroline KOHUIeCKOM
7 MMOBEPXHOCTH, OCh U BEPIIMHA KOHUYECKON 1 bubmorexa LOK
p ’ p https://m.edsoo.ru/c94ba09b
MOBEPXHOCTH
8 Konyc: ocHoBanue u BepimHa, 00pa3yrolast 1 oCh; 1 bubnmnorexa [JOK
TJI0MAIh OOKOBOM M MOJHOM MOBEPXHOCTH https://m.edsoo.ru/897dd3b2
9 Y ceu€HHBII KOHYC: 00pa3yroline 1 BbICOTa; OCHOBAHUS 1 bubmuoreka [IOK
1 00KOBast MOBEPXHOCTh https://m.edsoo.ru/1468bab3
N3o0pakeHne KoHyca Ha MIIOCKOCTH. Pa3BEpTka
10 KoHyca. CeueHHs KOHYyca (IJIOCKOCThIO, MapaJuIeIbHOM 1 bu6muoreka [JOK
OCHOBAHHUIO, U IIJIOCKOCTBIO, IIPOXOAAILEH Yepe3 https://m.edsoo.ru/Obde1be8
BEPIINHY)
11 Komb6unanust ten BpaieHus 1 MHOTOTpaHHUKOB 1 bu6muoreka [JOK



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8

MHororpaHH¥uK, OIMCaHHBINA 0K0JI0 chepsr; chepa,

https://m.edsoo.ru/3cef10e5
bubnunoreka LIOK

12 1
BIMCAHHAS B MHOTOTPAHHUK WA B TEJIO BPAILICHUS https://m.eds00.ru/0b136158
2 O0BEMBI TE S
N . N bu6nmorexa [IOK
13 I1 6 00 .0 0 1
onsitue 006 00bEMe. OCHOBHBIE CBONCTBA 00BEMOB TeI https://m.edso0.ru/26a03fh7
N bub6nmoreka [IOK
14 1
O6wém upHHApa, KOHyCa https://m.eds00.ru/5513d87b
N bubnuoreka [{OK
15 06 1
BEM 1apa 1 ILIOWAAE Cheps! https://m.edsoo.ru/d189bde2
16 [Tomo6ubIe Tena B mpocTpancTBe. COOTHOMICHUS MEXKTY 1 bubnnoreka [JOK
MJIOMIAIIMU TTIOBEPXHOCTEN, 00bEMaMU MOJOOHBIX TET https://m.edsoo.ru/810cfleb
17 KonTponbnas pabota no remam "Tena Bpamienus" u 1 bubmmoreka [JOK
"O06bembl TEN" https://m.edsoo.ru/4a33a8ab
3 BekTopsbl 1 KOOPAMHATHI B NPOCTPAHCTBE 10
18 BekTop Ha III0CKOCTH U B MPOCTPAHCTBE 1 bubmmorexa [TOK
P pocIp https://m.edsoo.ru/5caefclb
bubmmoteka IIOK
1 1
9 CroxeHue ¥ BRIUUTaHUE BEKTOPOB https://m.edsoo.ru/23F4f089
bubmmoteka IIOK
20 Y MHOMKEHHE BEKTOPA Ha HCIIO 1 https://m.edsoo.ru/dee379eb
21 Paznoxenune BekTopa 1o TpéM HEKOMILJIaHAPHBIM 1 bubmuoreka [IOK
BekTopaMm. [IpaBuiio mapannenenumnena https://m.edsoo.ru/a28fd74e
99 Pemenue 3aay, CBA3aHHBIX ¢ TPUMEHEHUEM TTPABUI 1 bubnmoreka [JOK
JIEHCTBUM C BEKTOPAMH https://m.edsoo.ru/5a827900
93 KoopanHaTHO-BEKTOPHBII METO ITPH PELIEHUN 1 bu6muoreka [IOK
TeOMETPUUYECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
24 [TpstmoyronbHas cucTeMa KOOPAUHAT B IPOCTPAHCTBE. 1 bu6muoreka [IOK



https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30

Koopaunatsel Bextopa. [Ipocreiimue 3agaun B

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

KOOpAMHATaX
25 VYron mexay Bekropamu. CKaJIpHOE MPOU3BEACHUE 1 bubnmnoreka HOK
BEKTOpPOB https://m.edsoo.ru/725effc4
26 Briuucnenue yrioB Mexay IpsIMBIMH U TJIOCKOCTSMHU 1 bubmmorexa [JOK
yE Ay TP https://m.edsoo.ru/8efbe78e
97 KoHnTtposbHas padota mo teme "BekTopsr u 1 bubnmnoreka HOK
KOOPJMHATHI B MpOCTpaHCcTBE" https://m.edsoo.ru/77c22fc5
4 IloBTOpEHUE, 00001IIeHNE, CHCTEMATH3 AU 3HAHUI 7
[ToBTOpenue, 0600IICHNE U CUCTEMATH3AIMS 3HAHUH.
28 OcHoBHBIE HUTYPHI, (HAKTHI, TEOPEMBI Kypca 1 bubmmorexa LIOK
YPoL > TeoP P https://m.eds00.ru/1780ba5d
TUTAHUMETPHH
[ToBTOpeHue, 00001IeHNE U CUCTEMATH3AIUS 3HAHUH.
29 OcHoBHbIe GUTYPBI, PaKThI, TEOPEMBI Kypca 1 bubmorexa HOK
YPEL > TOOP P https://m.eds00.ru/078cd184
TUTAHUMETPHH
30 [ToBTOpenue, 0600IIEHNE U CCTeMaTU3allls 3HAaHUH. 1 bubmmnoreka HOK
3aa4yy MJIaHUMETPUU U METO/BI UX PELLICHUS https://m.edsoo.ru/7491efe0
31 [ToBTOpEeHue, 06001IeHNE U cUcTeMaTH3alus 3HaHUH. 1 bubmmnoreka HOK
3aauu IIaHUMETPUH U METOJIBI UX PEIICHUS https://m.edsoo.ru/4dffda97
[ToBTOpeHue, 00001IeHNE U CUCTEMATH3AIUS 3HAHUH.
32 OcHoBHbI€ QUTYpBI, PaKThl, TEOPEMBI Kypca 1 bubmmorexa LIOK
YPEL > TeOP P https://m.edsoo.ru/74b2ad91
CTepEOMETPUH
bubnmorexa LIOK
33 IT 000 i 1
OBTOpeHHE, 0000IICHNE U CUCTeMaTH3aIHsI 3HAHU I https://m.edsoo.rulec24dfc?
bubnunorexa LIOK
34 IT 000 i 1
OBTOpeHHE, 0000IICHNE U CUCTeMaTH3aIHsI 3HAHU I https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34



https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yIbTATHI 0CBOEHHS OCHOBHOI
NpoBepsieMoro .
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBaHusi
pe3yJbTara
7 I'eometpus
7.1 OnepupoBarh MOHATUSAMU: TOUYKA, MPsAMasi, INIOCKOCTh
25 [TpuMeHSATh aKCHOMBI CTEPEOMETPHH U CIEACTBUS U3 HUX MPH PEIICHUU
' reOMETPUUYECKUX 3a7a4
23 OnepupoBarTh MOHATHSAMH: TapalieIbHOCTh W MEPHEHAUKYIIPHOCTh
' HPSIMBIX U IJIOCKOCTEN
-4 KnaccupunupoBars B3auMHOE PacIloNOkKEHHE MPSIMBIX U IUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBarh MOHATUSMU: ABYTPAHHBIN YroJl, TPaHH JBYTPAHHOTO YTIa,
7.5 pedpo ABYIpaHHOTO yTiia, JUHEHHBIA Yo IBYTPaHHOTO yIJia, FpaaycHas
Mepa IBYTpaHHOIo yria
26 OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHK, BBIMYKJIBIA U HEBBITYKIbII
' MHOTOTPaHHUK, 2JIEMEHTHl MHOTOTPAHHUKA, TIPABMIIbHBI MHOTOTPAaHHHUK
24 Pacnio3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAHHUKOB (ITMpaMUAa, MpPHU3MA,
' MPSIMOYTOJIBHBIN Tapasieenurne, Ky0)
KnaccuduimmpoBath ~ MHOTOTpAaHHHMKH, BBIOMpass  OCHOBaHHS IS
- g knaccupukanud  (BBIMYKJIBIE U HEBBINYKJIbIE  MHOTOTPAHHHKH,
' MPaBWIbHBIE MHOTOTPAHHHUKH, TPSAMbIE H  HAKIOHHBIC IPHU3MBI,
napaieNenumne/Ibl)
29 OnepupoBarb HOHATHIMMU: ceKymias IIJIOCKOCTB, CeYeHue
' MHOTOTPaHHHKOB
210 OOBSACHATH TPUHIMIIBI  TIOCTPOCHUST  CEYEHWH  MHOTOTPaHHHKOB,
' HCIIOJIb3YSl METOJ] CJIEA0B
Ctpouth cedyeHUS MHOTOTPAHHUKOB METOAOM CJIEJIOB, BBIMOJHATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYP:
BHJI CBEPXY, COOKY, CHU3Y




7.12

Pemate 3aaun Ha HaAXOXACHUE TE€OMETPUUCCKUX BEIIMUMH IO 0Opas3iaM
WU alNrOpUTMaM, MPUMEHSSI W3BECTHBIE AHAIMTHUYECKHUE METOAbl MpHU
pELICHUM CTaHJIAPTHBIX MAaTeMaTHYECKUX 3ajlad Ha BBIYUCIICHUE
pacCTOSTHUM MEXIYy JBYMsI TOYKaMM, OT TOUKH JIO MPSMOM, OT TOUYKHU 0

IIJIOCKOCTH, MEXKAY CKPCIIUBAOIINUMHUCA ITPAMBIMHA

7.13

PemraTe 3aaa4i Ha HaXOXACHUC I'COMCTPHUYCCKUX BCIWYHH I10 o6pa3uaM
WM aJIropuTMaM, IMPUMCHASA HU3BCCTHBIC AHAJIUTUYCCKUEC MCTOJAbI IIpHU
PEIICHUU CTaHAAPTHBIX MAaTCMAaTHYCCKUX 3aJad Ha BBIYHCIICHUE YIJIOB
MCXKAY CKPCIIHUBAIOUMIMMHUCA IPAMBIMH, MCKIY Hp?[MOfI H ITINIOCKOCTBIO,

MCKAY IJIOCKOCTAMU, IBYI'DAHHBIX YI'JIOB

7.14

7.15

Bbruucnare 00BbEMBI M IUIOIIAAM IOBEPXHOCTEH MHOI'OIPAaHHHKOB
(mpu3ma, nupamMuaa) ¢ NpuMEHEHUEM (GOpPMYJl, BBIYUCIISATh COOTHOILICHUS
MEXy IUTOIIASIMU HIOBEPXHOCTEH, o0bEMaMu HOJOOHBIX

MHOI'OrpaHHUKOB

OnepupoBaTh MOHATUSIMH: CUMMETPHsSI B MPOCTPAHCTBE, LEHTP, OCh U

IIOCKOCTb CUMMCETPHHU, ICHTP, OCh U IINIOCKOCTb CUMMCTPHH (I)I/Il"prI

7.16

7.17

7.18

W3Bnekarb, mpeoOpa3oBbIBaTH M HHTEPIPETHPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (PUrypax, MpPEACTaBICHHYI Ha
YepTekKax U pUCYHKax

[IpumensTs reomerpuueckue (BaxkThl AJI PELIEHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEINONarallluX HECKOJIbKO WIaroB pEIICHUs, €CIU YCIOBHS
MIPUMEHEHHUS 3a/1aHbl B IBHOU (hopMe

[IpuMeHATH mpocTEWIIME NPOrpaMMHBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBbI ITPHU PCIICHUNU CTCPCOMCTPUICCKUX 3a/1av

7.19

7.20

HpI/IBOI[I/ITL MNPpUMEPBI MATCMATHYCCKUX 3aKOHOMepHOCTCf/'I B IIpUpoJAc u

JKU3HH, paClIO3HABATh IMTPOABJICHUEC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

[IpuMeHsTh NOTydYeHHbIE 3HAHUS Ha MIPaKTHKE: aHAIU3UPOBATh PeaIbHbIE
CUTyallud M MPHUMEHATh HU3YYEHHBbIE IOHATHS B IIPOLECCE IOMCKA
penieHus MaTeMaTHYECKH chopMyIHpOBaHHON po0GJIEeMBI,
MOJIETMPOBATh pEalbHbIE CUTYyallMM Ha S3bIKE T€OMETPUHU, UCCIIENOBATH
MIOCTPOCHHBIE MOJIEIHN C HCIOJIb30BAaHUEM TI'€OMETPUYECKUX TMOHATHUN U
TEopeM, armapara aiaredpsl, pemaTh MPaKTUYECKHe 3a7aul, CBI3aHHbIC C

HaXOXIACHUEM I'COMETPHUICCKUX BEINYNH




11 KIIACC

Kon IIpoBepsiemble npeAMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
NPOBePsIEMOro .
00pa3oBaTe/IbHO NMPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh NOHITUSIMU: LIUIUHIPUYECKAsI TTOBEPXHOCTH, 00pa3yolne
6.1 WIMHAPUYECKOW TMOBEPXHOCTH, LIMIMHIpP, KOHUYECKas IMOBEPXHOCTb,
' oOpa3yromue KOHMYECKOHW  IMOBEPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (LUINHAP, KOHYC, cdepa u map)
6.3 OOBSICHATH CIIOCOOBI MTOTyYEHUS Tell BpallleHus
6.4 KiaccudumupoBarh B3aUMHOE PacmoioKeHHE cPephl U TIOCKOCTH
OnepupoBaTh MOHSATUSIMU: IIAPOBOW CETMEHT, OCHOBAaHUE CErMEHTa,
6.5 BBICOTAa CETMEHTA, IIAPOBOW CIIOW, OCHOBAHHE IIAPOBOTO CIIOSI, BHICOTA
[IApOBOTO CJI0S, IIIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI M MUIOIMIAAM TOBEPXHOCTEH Tel BpalleHUs,
' TE€OMETPHUYECKUX TEJI C PUMEHEHUEM (HOopMyIT
OnepupoBaTh MOHATHSIMH: MHOTOTPaHHHK, BIHCaHHBIM B cdepy u
6.7 OINMCAHHBII 0KOJIO cdepbl, cepa, BIUCAHHAS B MHOIMOTPAHHUK WIN TEJI0
BpallleHus
68 BbHCHSATE COOTHOIICHHS MEXIY IUIOHIAASMH TOBEPXHOCTEH W
' 00BbEMaMHU TOJOOHBIX TEIT
6.9 N300paxkaTh n3ydaemble QUTYpPHI OT PYKH M C MPUMEHEHUEM MPOCTHIX
' 4epTEKHBIX UHCTPYMEHTOB
BBIMONHATE (BBIHOCHBIC) TUIOCKHE YEPTEKU U3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BHI CBEpPXY, COOKYy, CHH3Y; CTPOUTHh CEUCHHsS Tl
BpalleHus
W3Brekatb, MHTEPIPETUPOBATH M TPe0OpPa3OBLIBATh WH(GOPMAIIUIO O
6.11 MIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NPEICTaBICHHYIO Ha
YepTekax U pUCYHKaX
[TpumeHsTh TeoMeTpuUYecKrue (PaKThI AJSl PEHICHUS CTEPEOMETPUUCCKIX
6.12 3aj1a4, MPEIIONAaraloliX HECKOJIbKO MIATOB DPEIICHHS, €CITH YCIOBUSI
MPUMEHEHHUS 3aJlaHbl B ABHOU (hopme
6.13 OrnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE




6.14

BreimonaaTh ,Z[GﬁCTBHSI CJIOKCHUSA BCKTOPOB, BBIYUTAHUA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, OGT:SICHSITB, KakKMMH CBOMCTBaMU OHH

o0J1amaroT

6.15

HpI/IMeHHTB IIPpaBUJIO MapaJlICICIIUIICaAa IIPHU CIIOKECHUHU BEKTOPOB

6.16

OHCpHpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAHWHATBEI B ITPOCTPAHCTBE,
BCEKTOpP, MOAYJIb BEKTOpa, paB€HCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA,
yroa MCExKAy  BCKTOpaMu, CKaJIIpHOC  MNPOU3BCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauth cyMMy BEKTOpOB W IIPOM3BENECHUE BEKTOpa Ha YMCIO, yroi
MEXJly BEKTOpaMH, CKaJIIpHOE IIPOU3BE/ICHUE, PACKIAIbIBaTh BEKTOP 110

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3a,HaBaTB IIJIOCKOCTh YPABHCHHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

6.20

Pemats HpOCTCﬁIHHG reOMCTPpUUYCCKUC 3aJa4ud Ha JIIPHUMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O ME€TOa

Pemars 3aJadd Ha A0Ka3aTCJIbCTBO MATCMATHYCCKHX OTHOIICHUH H
HaXO0XKXIACHHUC I'COMCTPUYCCKUX BCIUWYHH II0 06pa3uaM WK aJITOPpUTMaM,
MMPpUMCHAA HU3BCCTHBIC METOJBI npu pPEeIICHUN CTaHAAPTHBIX

MaTeMaTHYCCKUX 3a1a4

6.21

[IpuMeHATh mpocTEeHIIME NPOrpPAMMHBIE CPEICTBA M DIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI IIPU PCHICHUN CTCPCOMETPUUCCKHUX 3a/1a4

6.22

IIpuBOAUTE NMpUMEPBHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE H

JKU3HHU, paCllO3HABATDh IIPOSABIICHUC 3daKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[TpuMeHsTh TOJIydeHHbIE 3HAHHUA Ha IpaKTHKE: aHaJIU3UpOBaTh
peasibHble CUTYyallUd U TPUMEHSATh H3y4YEHHbIE TOHATHSA B IIpoOIEcce
MOKUCKAa pELIeHUs MaTeMaTu4ecku CcHOpMYyTUPOBAaHHON MpoOIeMBl,
MOJIEJIMPOBaTh pealibHble CUTYAllMd Ha S3bIKE T'€OMETPUHU, HCCIIEI0BATh
IIOCTPOECHHBIE MOJENIN C UCIOJIb30BAHUEM T€OMETPUYECKUX IMOHATHH U
TeopeM, amnmnapara anreOpsl, pemaTrh NPakTUYeCKUe 3a1a4l, CBSI3aHHBIE C

HaXO0XIACHUEM I'COMCTPHICCKUX BEJINYHNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

7.1

1.2

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

I'eomerpus

OcHOBHbBIE TOHATHSL cTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 00  aKCMOMATUYECKOM  IOCTPOECHUU  CTEPEOMETPUHU:  aKCHOMBI

CTEPEOMETPHUH U CJIIEACTBUS U3 HUX

B3aumHoe  pacrnosokeHue  OpsAMBIX B IPOCTPAHCTBE:  IE€pPECEKaroLIUecs,
napajuiefibHble U CKpeluBaromuecs mnpsmeie. [lapamiensHOCTh MpPSAMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: IapajUlelibHble MpsIMble B  MPOCTPAHCTBE,
NapajuieTbHOCTh TPEX MPSIMBIX, MAPAICIBHOCTh MPSMOM U IUIOCKOCTH. YTIBI C
COHAIIPABJICHHBIMU CTOPOHAMH, YroJl MEXIYy TMpsAMBIMH B IPOCTPAHCTBE.
[TapanmiensHOCTh MIOCKOCTEH: MapauleNbHbIe MJIOCKOCTH, CBOWCTBA MapaliebHbIX
iockoctei. Ilpocreiiimme mpocTpaHCTBEHHBIE (GUTYphl HA TUIOCKOCTH: TETpa’p,

KY6, napajijieJICnmIic [, IOCTpoOCHUEC CEUYCHUI

7.3

7.4

[lepneHUKYISpHOCTE NPSIMOM M IUIOCKOCTH: NEPHEHAMKYJAPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, IIPSAMBIC MapAIICIIbHBIE U IEPIICHAUKYIISPHBIE K IIJIOCKOCTH, IIPU3HAK
NEPNEHANKYJISIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O NMPSAMON NMEPIEHAUKYIISIPHON
IJIOCKOCTH. YTJIBl B IIPOCTPAHCTBE: Yrol MEXAY IpPsAMOM H IUIOCKOCTBIO,
JBYI'PaHHBIA yrOJI, JIMHEHMHBIM Yyroia JAByrpaHHoro ymia. Ilepnenguxkymsp u
HAKJIOHHBIC: PACCTOSHHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHHUE OT IPSIMOM 10
IJIOCKOCTH, MPOEKIHsI (PUTyphl Ha IUIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEH:
IPU3HAK  [EPIEHIUKYISAPHOCTH  JBYX  Iulockocre. Teopema o  Tpéx
NEPHEHANKYIIApax

[loHsiTHE MHOTOIpPAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHWKA, BBIITYKJbIE H
HEBBIIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHororpaHHuka. I[Ipusma: Nn-yroibHas
npu3Ma, TpaHd M OCHOBAaHMS MPU3MBI, MpsAMas U HaKJIOHHAs MPU3MBbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Npu3Msbl. [lapauienenumen, mpsAMOYroJIbHBIN I1apauIeICIIUIIE
U ero cBorctsa. [Iupamuaa: N-yrosgpHast nupamuia, TpaHd U1 OCHOBaHUE MMHUPAMU/IBI,
OOKOBas M IMOJIHAS MMOBEPXHOCTh MUPAMUIBI, IPABUIbHASL M yCEUEHHAS MUPAMUIA.
OneMeHTsl NpuU3Mbl W NHUpaMuibl. lIpaBUibHBIE MHOTOTpaHHMKH: IIOHATHE
[IPaBUJIBHOIO MHOIOIPaHHUKA, IPAaBWIIbHAs IIPU3Ma M IPAaBWIbHAs IUPAMHUAA,

IpaBWJIbHAs TPEYrojbHas MUpaMUAA U MPAaBUIbHBIN TeTpajap, Kyo. [IpeacraBienue




7.5

7.6

1.7

O MPaBWIbHBIX MHOTOTPaHHMKAaX: OKTa’Jp, AOJEKa’aAp u uKocayapyrue CeueHus

IMPU3MBbI 1 TUPAMUBI

CuMmMeTpuss B IPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTEJIIBHO TOYKH, IPSIMOM,
IUIOCKOCTH. DJIEMEHTBI CHMMETPUH B MMUPAMUJIAX, NapaUICICIUIIEIaX, TPABUIbHBIX

MHOTI'OIrpaHHHUKax

Brruucnenue 31eMEHTOB MHOTOTPAaHHHMKOB: pEOpa, nuaroHanu, yriel. [lnomans
OOKOBOM ITOBEpPXHOCTH U IIOJHOM IIOBEPXHOCTH NPAMOM MpHU3MBI, IUIOLIA/b
OCHOBaHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTHU MPsMOH mpu3Mbl. [Tnomans 6oxkoBoi
IIOBEPXHOCTU M IIOBEPXHOCTH IIPABWIBHOM IUpaMHIbl, TEOpeMa O IUIOIIALU

yceuéHHoi nupamuabl. [lonstue 06 06béme. OObEM NUpPaMUIbl, TPU3MBI

[TomoOHbIe Tena B mpocTpancTBe. COOTHOIICHUS MEXK/TY IUIONIAIIMU TIOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TENI

11 KIIACC

Kon

IIpoBepsieMbIi 3JIEMEHT COACPKAHUS

6

I'eomerpus

6.1

]_II/IJ'II/IHL[pI/I‘-ICCKaH MMOBEPXHOCTD, o6pa3yfoume HHHHHHqueCKOﬁ MMOBCPXHOCTHU, OCb
IIHJIHHI[pI/I‘IeCKOfI ITOBCPXHOCTHU. HI/IJ’II/IH)IpI OCHOBaHHS M OOKOBas IMOBEPXHOCTD,

o0pa3ymolas 1 0ch, TUIOMIAlb OOKOBOH U MOJTHON MOBEPXHOCTH

6.2

6.3

Konunyeckast noBepXHOCTh, 00pa3yrolre KOHHYECKOM MOBEPXHOCTH, OCh U BEPILINHA
KOHUYecKoi moBepxHOocTH. KoHyc: ocHOBaHME W BeplIMHa, 0Opasyromias U OcCh,
ionaab OOKOBOM M TIOTHOM MOBEPXHOCTH. YCEUEHHBIN KOHYC: oOpasyromiue u

BbICOTA, OCHOBAHUA U OokxoBas ITOBEPXHOCTDH

Cdepa u map: neHtp, paauyc, AMaMeTp, Iiouialb NoBepXHOCTH ceprl. Bzanmuoe

pacnosoxeHue cepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIONaab

cepsl

6.4

N3006paxenue Ten BpalleHUs Ha MII0CKOCTH. Pa3BépTka HUIMHApPa U KOHYCa

6.5

KomOunanmu Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTPaHHUK, OIMCAHHBINA

OKOJIO C(I)CpBI, C(bepa, BIIMCAHHAAg B MHOT'OI'PAHHUK, UJINU TCJIO BpalllCHUSA

6.6

[Tonstne 060 oO0béMe. OcHOBHBIE CBOHCTBA 00BEMOB Ten. Teopema 00 00bEMe
OPSMOYTOJIBHOTO Tapajienenunena u cienctsus u3 He€. OO0bEM LMIMHApA,

konyca. O0bEM mapa u mwionaab chepsl

6.7

[Tomobuple Tema B mpocTtpaHcTBe. COOTHONICHHS  MEXIy  IUIOIMIASIMU

MMOBEPXHOCTEH, 00bEMaMH MMOJOOHBIX TEI




Ceuenuss nunuHzApa (MapajuleIbHO U NEPIEHIUKYJISIPHO OCH), CEUEHHUS KOHYcCa

6.8

(mapanenbHOE OCHOBAHUIO U MPOXO/SIILEE YepPe3 BEPILINHY), CEUECHUS 11apa

Bexktop Ha miockocty W B mpocTpaHcTBe. CIIOKEHHE U BBIUMTAHUE BEKTOPOB.
6.9 YMHO)€eHuEe BeKTOopa Ha uucio. PasnoxeHue BeKTOpa 1Mo TPEM HEKOMIUIAHAPHBIM

BCKTOpaM. HpaBI/IJ'IO napajjiciacnuicaa. Pemenne 3aJa4, CBA3aHHBIX C

MIPUMEHEHHUEM MPaBIII JCHCTBUI C BEKTOpaMU

[IpssMoyronbHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTtsl BekToOpa.
6.10 [Ipocreitimne 3agaun B KOOpAWMHATaX. YToi Mexay BekTopamu. CkaisipHoe

IMPOU3BCACHUC BCKTOPOB. Brrunciaenue YIJIOB MCXKAY HNPAMBIMU W IINIOCKOCTAMM.

KOOp,I[I/IHaTHO'BCKTOpHHﬁ MCTOJ IIPU pCIICHUU I'COMCTPHUYCCKUX 3a/1av

HPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBaHUS K NMPeIMETHBIM Pe3yJIbTATAM OCBOEHHUS
NpoBepsieMoro OCHOBHOI 00pa30oBaTe/IbHOI NPOrpaMMBbl CpeHero oo1ero
TpeOOBaHUS o0pa3oBaHus

Bnanenue meromamM /10Ka3aTeNbCTB, ajlrOpUTMaMU pelICHUs 3ajady;
yMeHue (opMynupoBaTh U ONEPUPOBATH MOHATUSAMH: OTNpeEAEICHHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBONCTBO, NPU3HAK, J0Ka3aTeNIbCTBO,
paBHOCHIIbHBIE (POPMYIMPOBKH; IPUMEHSTh UX; YMEHUE (POPMYIHPOBAThH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEPXKIACHHE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEDHI, HCIIOJIb30BAaTh METOJ, MAaTEMaTU4EeCKOW WHAYKLNU;
MPOBOAMTH  JIOKA3aTelIbHBIE pPACCYKIEHUS TpU pPELIeHUH 3ajad,
1 OLICHMBAaTh  JIOTUYECKYIO  IPABUIBHOCTb  PACCYXKJIEHUH; yMEHHE
ONEepUpPOBaTh MOHATUSAMHU: MHOXECTBO, MOJAMHOXECTBO, ONEpaLUU Hal
MHOKECTBAMH; YMEHHME HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar Juis OUCaHUs peajlbHbIX MPOLECCOB U SIBICHUN U MPU PELIeHUH
3ajja4, B TOM 4HCJIE€ W3 JPYTUX YUeOHBIX TNPEAMETOB; YMEHHE
OIepupoBaTh MOHATHAMU: Tpad, CBA3HBIN Trpad, AepeBo, IUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W ONUCHIBaTh TIpadbl pPa3sTUUYHBIMU

croco0aMu; UCTIOB30BaTh rpadbl MPH PEIICHUH 337134

VYmenue OIICpHUPOBATH MOHATHAMU: HATypaJdbHOC 4YHCJIO, OCJI0€ YHCIIO,

2 CTEIEHb C LENbIM IT0Ka3aTelIeM, KOPEHb HaTypaJIbHOM CTEIICHU, CTEIIECHb

C panroHaJIbHBIM IIOKa3aTeiieMm, CTCIICHDb C HeﬁCTBHTeHBHBIM




nokasareiaeM, Jorapupm 4YHUCIa, CHUHYC, KOCHMHYC M  TaHIEHC
IPOM3BOJILHOIO YHCJIA, OCTATOK IO MOAYNIO, PAalMOHAIBHOE YHCIIO,
UppallMOHATIBHOE  4YMCJIO,  MHOXXECTBA  HATypallbHBIX,  LIEJbIX,
pallMOHaIbHBIX, JEHCTBUTENBHBIX YHCEN, YMEHHE HCII0JIb30BaTh
IPU3HAKKU JIeIMMOCTH, HAaUMEHBUIMHA OOLIMI AenuTenb M HauMEHbIIee
oOuiee kpaTHOe, anropuT™M EBKiMaa npu pemeHnu 3aj1ayd; 3HaKOMCTBO C
pasIMYHBIMM ~ TO3ULUOHHBIMH ~ CHUCTEMaMM  CUHUCIICHHs;  yMEHHE
BBINOJIHATh BBIUMCIICHHE 3HAUYCHUH M MpeoOpa3oBaHUs BBIPAKEHHUH CO
CTeNeHsAMH M Jiorapupmamu, mpeodpa3oBaHus APOOHO-pAllMOHATIBHBIX
BBIPQXCHUI; YMEHHME OIEPUPOBATH IMOHATUSAMU: I10CIIEOBATEIbHOCTD,
apudmeTHuecKas nporpeccus, reoMeTpHyYecKas nporpeccus,
OeckoHeYyHO yOBbIBaroIiasi TEeOMETpHUYEcKass MpoTpeccusi; yMEHHue
3aJ]aBaTh MOCJIEI0BATEIbHOCTH, B TOM YHUCIIE C IOMOIIBIO PEKYPPEHTHBIX
bopMyJI; yMEHHME ONEpUpPOBaTh MOHATHSAMHU: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJIb U apTyMEHT KOMIUIEKCHOTO
yuciaa, ¢opMa 3alUCU  KOMIUIEKCHBIX uucen (reoMeTpuyecKas,
TPUTOHOMETpHUYECKass W  anreOpauyeckas); yYMeTb HPOU3BOJIUTH
apu@meTnyeckue AEUCTBUS € KOMIUIEKCHBIMU YHCJIaMH; MPUBOAUTH
IIPUMEpPBl  HCIIOJIb30BAHHUSA  KOMIUIEKCHBIX  YHWCEN;  OIEpUpOBATH
NOHATUSIMM:  MaTpuma 2x2 u  3X3, onpenenurenb  MaTpUIBL,

FeOMeTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHHe onepupoBaTh MOHATHAMU: PALMOHAIBHBIE, UPPALMOHAJIBHBIC,
MOKa3aTelbHbIE, CTENEHHbIE, JIOrapu(pMUUECKHe, TPUTOHOMETPUUECKHE
YpaBHEHUsT M HEPABEHCTBA, WX CHUCTEMBI; YMEHUE OIEpUPOBATH
MOHSTUSIMU: TOXIECTBO, TOKJIECTBEHHOE NpeoOpa3oBaHME, YpaBHEHHUE,
HEPaBEHCTBO, CHUCTEMa YpPAaBHCHUN W HEPABEHCTB, DPABHOCWIBHOCTH
YpPaBHEHU, HEPABEHCTB W CHUCTEM; YMEHHE pellaTh YpPaBHEHWS,
HEPABEHCTBA U CHUCTEMBI C IIOMOIUBI PA3IMYHBIX IMPUEMOB; PEIIATH
YPAaBHEHUs, HEPAaBEHCTBA M CHUCTEMBl C TMapaMeTpoM; IPUMEHSATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI I PELICHUS MAaTeMaTHYECKUX

3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTell HayKH U pealbHOM KU3HU

YMeHre OmnepupoBaTh TMOHATHSIMH: (QYHKIUS, YETHOCTh (DYHKIIHH,
HNEPUOIMYHOCTD (PDYHKIIMHM, OrpaHMYEHHOCTh (YHKIHUH, MOHOTOHHOCTD
GyHKIMH, SKCTpeMyM (YHKIIMU, HAaHOOIbIee M HAUMEHbIIIEEe 3HAYCHUS
(GyHKIMU HA TIPOMEXYTKE, HeNpepbIBHAs (DYHKIIMS, aCUMIITOTHI Tpaduka

byHKIIMY, TIepBasi U BTOpas MPOU3BOJHASA (DYHKIMHU, TEOMETPUUYECKUN U




(UBUYECKUH CMBICI TPOW3BOJHOW, TIEpBOOOpa3Has, ONpeaeaEéHHBIA
MHTETpal; YMEHHE HaXOIUTh ACUMNTOTHI Tpaduka (QyHKIUH, yMEHHE
BBIUUCIISATH  TPOM3BOJHBIE CYMMBI, IIPOM3BEICHHS, YacTHOTO U
KOMITO3UIIMN (YHKIUH, HaXOJUTh ypaBHEHHE KacaTelbHOW K rpaduky
(GYHKIMU; yMEHUE HAXOIUTh IMPOU3BOIHBIC JJIEMEHTAPHBIX (YHKIIUH;
YMEHHE UCMOIb30BaTh MPOU3BOIHYIO JUIsl HCCIeNOBaHUA (DYHKIHUH,
HAXOJUTh HAWOOJBININE W HAUMEHbBIIUE 3HAYCHUS (PYHKIUH; CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJH30BAaHHEM alllapaTa MaTeMaTHYeCKOTro
aHayM3a; TMPUMCHATh TPOU3BOJHYIO JUISI HAXOXKICHHS HAMITYYIIEro
pelieHusT B NPUKJIAIHBIX, B TOM YHCJIE COIUAIBHO-I)KOHOMHYECKUX H
bu3nUecKuX 3a/a4yax; HaXOJUTh TUIOMAIN U 00BEMBI (PUTY C TIOMOIIBIO
MHTETpajia; MPUBOIUTH MPUMEPHl MATEMaTHYECKOTO MOJCIHPOBAHUS C

noMoIibio AuddepeHnanbHbIX YypaBHEHUN

VYMeHue omnepupoBaTh MOHATUAMU: rpaduk (yHKIMM, oOpaTHas
GyHKIMsA, KOMIO3UIUS (QYHKUWH, JUHEWHas (yHKOWS, KBaJpaTHIHAS
byHKIHS, panoHanbHas byHKIHS, CTeIeHHas byHKIHS,
TPUTOHOMETPUYECKHE  (PYHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHE
¢dbyHKUMM, TOKa3aTedbHas M Jorapudmuyeckas QYHKUUU; yMEHUE
CTpOUTh TpadUKU H3YYEHHBIX (PYHKIMH, BBINOJIHATH MPEOOpa3OBaHUS
rpaduKoB (YHKLHUH, UCTIOIB30BaTh TpapUKH sl U3yUEHUs NPOLIECCOB U
3aBHCUMOCTEM, IPU PELIEHUH 3334 U3 JIPYrHX Y4eOHbIX HPEIMETOB U
3aJjay U3 peabHOM JKU3HU; BbIpaXaTb (OPMYJIaMu 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; HCIOJIb30BaTh CBOICTBA M Trpapukd (QYHKIHHA IS
pelleHNs] ypaBHEeHUH, HEPaBeHCTB U 3a/1au ¢ MapaMeTpaMu; n300paxkaThb
Ha KOOpPAMHATHOM IIJIOCKOCTM MHOXECTBA pEHICHUN YpPaBHEHHU,

HCPAaBCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 3a/layd pa3HbIX TUIIOB (B TOM YHCIE Ha
MIPOLIEHTHI, JOJIM U YacTH, Ha JABUKEHHE, paboTy, CTOUMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3314l U3 00JacTH yIpaBJIeHUs JUUYHBIMU U CEMEHHBIMU
(¢buHaHCaMM); COCTaBIIATh BBIPAKEHUS, YpPaBHEHMs, HEPaBEHCTBA M HX
CUCTEMBI IIO YCJIOBHIO 3a/aud, MCCIEN0BATh IOJYyYEHHOE pEIICHHE U
OLIEHUBAaTh MPaBAONOAOOHOCTh pE3yJIbTATOB; YMEHHE MOEIUPOBATh
peasIbHblE CUTyallUM Ha SI3bIKE MAaTEMATHKH; COCTaBJISITh BBIPA)KEHUS,
YPaBHEHHs, HEPAaBEHCTBA M HMX CHCTEMBI II0 YCIOBHIO 33J1a4H,
UCCIIE0BaTh TOCTPOEHHBIE MOJEIM C HCIOJb30BAaHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3yabTaT




VYMeHHe onepupoBaTh MOHATUAMHU: CpeJHee apu(MeTHIecKoe, MeaHa,
HauOonpIllee ¥  HAWMEHbIIEe 3HAYEHUs, pa3Max, JUCIEPCHS,
CTaHJapTHOE OTKJIOHEHHWE YHCIOBOrO Habopa; yMEHHE W3BJIEKATh,
MHTEPIPETHPOBATh WH(GOPMAIHMIO, TMPEACTABICHHYI0 B Ta0nMIax, Ha
JIrarpamMMax, rpadukax, OTpakarollyto CBOWCTBA PEANbHBIX ITPOIECCOB U
SIBJICHUIA; TIPEICTABIIATH HH(POPMALIHIO C TIOMOLIBIO TaOIHIl U TUArpaMM;
UCCIIE0BAaTh CTATUCTUYECKHE IaHHBIC, B TOM 4YHCJIE C NPUMEHEHUEM
rpau4eckux METOJAOB U  JJIEKTPOHHBIX CPEACTB; TrpaduyecKku
UCCJIE0OBAaTh COBMECTHBIC HAOJIOACHUS C IOMOIIBIO JUarpamm

paccenBaHus U JINHEWHOU PErpeccuu

YMeHue onepupoBaTh IOHATUSAMH: CIy4YalHBIA ONBIT M CIIy4ailiHOE
COOBITHE, BEPOSITHOCTb CIy4yalHOrO COOBITUS; YMEHHE BBIYUCIATH
BEPOSTHOCTh C HCIIOJIB30BAaHUEM TIpapUUECKUX METOJIOB; IPUMEHSTH
(GOopMyNbl CIIOKEHUSI M YMHOXEHHUS BEPOSTHOCTEH, (HOpMyiy IMOJHOU
BEpOSATHOCTH, (popmyny bepHyum, komOuHaTOpHBIE (PaKTHl U HOPMYJIBL;
OLICHUBATh BEPOSATHOCTH peEabHBIX COOBITUH; YMEHHE OIEepHpPOBATH
NOHATUSMH: CIIydaiiHas BEJNWYHMHA, paclpeleieHue BepOsSTHOCTEMH,
MaTeMaTHYeCKOe OXXKHUJaHHWe, AMUCIEPCUs M CTaHAAPTHOE OTKJIOHEHHE
CIlydalfHOW BENMYWHBI, (QYHKIWHA paclpeleNieHuss W  IUIOTHOCTH
PaBHOMEpPHOTO, MOKa3aTeJIbHOIO M HOPMAJIBHOTO pPacHpeleseHHIA;
YMEHHE WCIIONb30BaTh CBOWCTBA WM3YYCHHBIX pPACHpeleNeHHH  JUIs
peleHus 3aay; 3HAKOMCTBO C TOHATHSAMM: 3aKOH OOJBIIMX 4YHCET,
METOABI BBHIOOPOYHBIX HCCIEAOBAaHUH; YMEHHE TPUBOJUTH IPUMEPHI
NPOSIBJICHUS] 3aKOHA OOJBIIMX YHMCET B HPUPOAHBIX M OOIIECTBEHHBIX
SIBIICHHUSX; YMEHUE OTIEPUPOBATH TIOHSATHSIMH: COYETaHHE, TIEPECTAaHOBKA,
YHUCIO COYETAaHMH, YHMCIO TepecTaHOBOK; OMHOM HploTOHA; ymeHue
NPUMEHSITh KOMOMHATOPHBIE (PAKTHI M PACCYKICHHS JUISl PEIICHHS 3124,
OLIEHUBATh BEPOSITHOCTH  pealbHBIX  COOBITHIA; COCTaBIISATh

BEPOSITHOCTHYIO MOJIEIb M MHTEPIIPETUPOBATH MOJYYECHHBIN PE3YJIBTAT

YMeHue onepupoBaTh TMOHATHUAMHU: TOYKA, MpsiMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIWYMHA YyIJA, IUIOCKUH  yroi,
JBYI'PaHHBIA Yroj, TPEXTPaHHBIA YroJl, CKPEIIMBAIOIIUECS MPSMBIE,
NapaJUIEIbHOCTh U NMEPHEHIUKYISAPHOCTD MPSIMBIX U IUIOCKOCTEW, yroi
MEXAYy MPSMBIMH, YrOJ MEXIYy HPSIMOM M IUIOCKOCTBIO, YrOJ MEXAY
IJIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU JIO IJIOCKOCTH, PACCTOSIHUE MEXKAY

MMPAMBIMH, PACCTOAHHUEC MCKIAY IJIOCKOCTAMU, YMCHUEC UCIIOJIb30BaThH IIPHU
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pelIeHnn 3a1a4 u3ydeHHble (aKThl U TEOPEMbl IUIAHUMETPUU; YMEHHE
OLICHMBATh pa3Mepbl OOBEKTOB  OKPYKAIOWIETO MHpA; CTPOHTH
MaTeMaTHYeCKUe MOJENHU C TOMOIIBI0 T'€OMETPUUECKUX TMOHSATHH U

BCJIMYHMH, PCIIAaTh CBA3AHHBIC C HUMHW NPAKTUYCCKHUC 3ala4Un

YMeHue onepupoBaTh MOHATHUSAMH: IUIOMIAAL (UTyphl, 00bEM (UTYPHI,
MHOTOTPaHHHK, NPABIJIBHBI MHOTOTPAaHHHK, CEYCHHE MHOTOIPaHHUKA,
Ky0, mapajuienenumnen, mnpu3Ma, NUpamuna, (urypa u HOBEPXHOCTH
BpaIlleH!s], UWIMHAP, KOHYC, Iap, cdepa, miomanas cdepsl, IUIOmab
MOBEPXHOCTU THPAMH[BI, TPU3MBIL, KOHyCa, IMIMHApa, 00BEM KyoOa,
HPSMOYTOJIBHOTO Mapajljieenunena, MTUPaMHIbl, MPH3MBI, MIHHIPA,
KOHYycCa, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYCHHUS KOHYCa W IMIUHIPA,
napajulelibHble OCH WM OCHOBAaHMIO, CEYEHHE Iapa, IUIOCKOCTb,
Kacaromascs chepbl, OUIMHApPA, KOHYCA; YMEHHE CTPOUTH CEUYCHUE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHUKHU, (UTYPHI M ITOBEPXHOCTH
BPAICHHS, UX CEUYCHUS, B TOM YHCIIE C IOMOIIBIO 3JIEKTPOHHBIX CPE/ICTB;
yYMEHHE NPUMEHSATh CBOMCTBA F€OMETPUYECKUX (UTYP, CAMOCTOSTEIBHO
(bopMyITHpOBATEH OMpEENICHUS] H3y9aeMbIX (HUTYp, BBIIBHTATh THIIOTE3BI
O CBOMCTBax M NpH3HAKaX reOMETpUYECKUX (Uryp, 0OOCHOBBIBATh WU
OmpoBepraTh MX; YMEHHE TIPOBOAWUTH Kiaccupukanuio ¢uryp mo
pasIMYHBIM TPU3HAKaM, BBINIOJHATH HEOOXOIUMBIE JONOJHHUTEIbHbIE

MOCTPOCHUS

YMeHrne omnepupoBaTh TMOHATUSIMHU: JIBIDKEHHE B  TMPOCTPAHCTRBE,
napajuiedbHbIi MEPEHOC, CHUMMETPHUSI HA IMJIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHWe TMOM00MS, TOM00HBIE (UTYPBI, YMEHHE
pacro3HaBaTh paBHbIE U TOJ0OHBIE (PUTYpBI, B TOM YHCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpE; HCIOJIb30BaTh T€OMETPUYECKUE OTHOIICHHS
MpU PELICHUU 3a/a4; HAXOJAUTh TEOMETPUYECKUE BEIUYMHBI (IJIMHA,
yroy, Iomaab, o0bEM) NpHU peUIeHUH 3aJad U3 JPYruxX Y4eOHbIX
MPEAMETOB U U3 PEAIbHOW KU3HHU; YMEHHUE BBIUYUCIATH T€OMETPUUYECKUE
BEITMYUHBI (JUTMHA, YTOJ, IUIONIa/b, OOBEM, IUIOMIAAL TTOBEPXHOCTH),
UCTIONB3YSl M3y4YeHHBbIE (DOPMYJIBI M METONbI, B TOM YHCIE: IUIOMAIb
MOBEPXHOCTU MUPAMUbI, IPU3MBI, KOHYCa, WINHIPA, TUIOMAAb Cepsl;
00BEM Ky0a, TPSMOYTOJIBHOTO MapajuIeenuIieia, MHPaAMHIBI, TPU3MBI,
WIMHApPA, KOHYyca, IIapa; yMEHUE HaxOJUTh OTHOIIEHHE OO0BEMOB

noJ00HBIX (puryp
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YMeHue onepupoBaTh MOHATUSAMU: MPSMOYTOJIbHAs CUCTEMa KOOpAHMHAT,




BEKTOP, KOOPJIMHATHI TOYKH, KOOPJIWHATHI BEKTOpa, CyMMa BEKTODPOB,
NPOM3BEACHUE BEKTOpPAa Ha YHUCIO, PA3NIOKEHHE BeKTopa Mo 0Oasucy,
CKaJIsIpHOE TIPOU3BENICHUE, BEKTOPHOE TMPOU3BEACHHUE, YroJl MEXIY
BEKTOPAMH;, YMEHHUE WCIOJB30BaTh BEKTOPHBIA U KOOPIWHATHBIA METO]T
JUISL pelIeHUs] TeOMETPUYECKHMX 3aJad M 3aJad JpPYyrux y4eOHbIX

MPEIMETOB

YMenue BBIGI/IpaTB HOHXOIISIH_[I/IP’I MCTOH IJid PCHICHUA 3adadvu,
IIOHUMAaHHUC 3HAYUMOCTH MATEMATUKHW B M3YUCHHH IIPUPOJHBIX H
13 O6HI€CTB€HHI)IX IMponeccoB 41 ﬂBJIeHI/H\/JI; YMCHHUEC  pacCllO3HAaBaThb
MMPOABJICHUC 3aKOHOB MATCMATHUKHU B HCKYCCTBC, YMCHHC IIPUBOJAUTH

IIPpUMEPBl  MAaTEMaTUYECKUX OTKPBITUHA POCCHUHCKOM H  MHUPOBOU

MaTeMaTH4YeCKOM HAayKHn

INEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D
HO MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

Kon
1 Yucna v BBIYUCICHUS
11 HatypanbHbie u nienble uncnia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEel
1 Panmonaneubie uucna. OOBIKHOBEHHBIE U JCCSITHYHBIE JIPOOH, TMPOIEHTHI,
' OECKOHEUYHBIE TTEPUONMUECKHUE TPOOH
13 ApudmeTndecknii KOpeHb HaTypalbHOW cTemeHu. JlelicTBus ¢ apuMeTHuecKuMu
' KOPHSIMU HAaTypaJIbHON CTENIEHU
14 Crenens ¢ 1ienpIM nokazateneMm. CTeneHb ¢ parmoHaIbHBIM Moka3arenemM. CBoICTBa
' CTENEHU
L5 CuHyc, KOCMHYC M TaHIE€HC YHCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTaHTEHC YHCIOBOTO apryMEHTa
1.6 Jlorapudm uucna. JlecaTuanbie 1 HATypaIbHBIC JTOTAPU(MBI
JetictBurenbHble  4uciaa. ApudMETHYECKHE ONepaluu C JeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubnukEHHbIC BRIYUCICHUS, IPABUIA OKPYTJICHUS, PUKUIKA U OI[CHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeobpazoBanue BeIpaKECHUN




1.9

KommekcHrie yncia

2 VYpaBHEHMs U HEpaBEHCTBA
2.1 Llensie 1 qpoOHO-pallMOHATILHBIC YPaBHEHUS
2.2 HppanronanbHble ypaBHEHHS
2.3 TpuronomeTpudeckue ypaBHEHH
2.4 [Toxa3zaTenbHbIE U JOTapUPMUUECKUE YPABHEHHS
2.5 Lenblie u 1poOHO-palIMOHATbHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBeHCTBA
2.7 [Toxa3zaTenbHbIE U JOrapuPMHUECKIE HEPABEHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHU U HEPABEHCTB
2.10 YpaBHEHUs!, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuiia cucteMsl JMHEHHBIX ypaBHEeHUH. OnpeaenuTenb MaTpULbl
3 OyHKIMH U TpaduKu
31 OyHkuus, cnocoObl 3ananus ¢yHkuuu. ['paduk QyHkuuu. BzaumHO oOpaTHbIE
' ¢yskun. YétHple u HeuéTHbIe pyHKkuuu. [leproanueckue GpyHKInUN
Ob6nacte ompefeneHuss W MHOXKECTBO 3HaueHuM ¢yHkuuu. Hymm ¢yHknum.
3. [TpomexxyTkn  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MakcumMymMbl ¥ MHHUMYMBI (GyHKnud. Hambonbinee W HauMeHbIlee 3HAYCHUE
(GYHKLHU Ha TPOMEKYTKE
33 Crenennast (QyHKIMS C HaTypalbHBIM W LENbIM ToKa3zateneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHsS N-0i CTeNeHU
3.4 Tpuronomerpuieckue GyHKIUHU, UX CBOHCTBA U rpaduku
3.5 [Toxa3zatenbHast u norapudmuyeckas GyHKIIMH, UX CBOWCTBA U TpapUKU
36 Touku paspbiBa. AcuMnToTel TpadukoB ¢yHkuui. CBoiicTBa  (YyHKUIHUH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTeNbHOCTH, CITOCOOBI 3aJaHMs ITOCIIENOBATEIFHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccuu. @opmyina CII0KHBIX TPOIIEHTOB
4 Hauana MmaTemaTuieckoro ananusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIe SIeMEHTAPHBIX (DYHKIMNA
[IpumeHeHne NPOU3BOJHON K MCCIENOBAHUIO (YHKUMH HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHne HanOOoNbIIero ¥ HAUMEHBIIETO 3HAYCHUST (QYHKIIMM Ha

OTpe3Ke




4.3

[TepBooOpaznas. UaTerpan

5 MHokecTBa 1 JIOTHKA
5.1 MHOecTBO, Onepalnuu HaJ MHOXecTBaMu. [luarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTh U cTaTUCTHKA
6.1 OrnucarenbHas CTaTUCTHUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMble ¥ TJIOCKOCTU B MPOCTPAHCTBE
7.3 MHoOrorpaHHUKH
7.4 Tena v MOBEpXHOCTH BpALICHUS
7.5 KoopauHatel 1 BEKTOPBI




