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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yudeOHOTO Kypca «l'eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kmaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaH/IapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30oBaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JUJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00pa3oBaHUs,
IEJTOCTHOCTh OOMIEKYJIbTYPHOTO, JIMYHOCTHOTO U IO3HABATEJIBHOTO pPa3BUTHUSA
JUYHOCTH O0yYarommXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPHUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METAalNpEeIMETHBIX U
IPEIMETHBIX PE3YJIBTATOB OOYYEHHS] T'€OMETPUU B HAIPABICHUH JUYHOCTHOIO
pa3BuTUa oOyuaronuxcsi, GopMupoBaHus (PYHKIMOHATBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX Y4eOHbIX NUCHUIUIMH. Pa3Butue y oOydaromuxcs
IIPaBUJIBHBIX IPENCTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHHH PEAJIbHOIO M HICANIBHOT0, XapaKTepe OTpaXKEHUs
MAaTEMATUYECKOM HAyKOW SIBJICHUW M TPOLECCOB PEATBHONO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJEIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUS, HEOOXOAMMBIX [UIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTtpust siBAsieTCs OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIAHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HAIPABIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIUIeHHE, (HOpPMUPYEMOE MpU HU3YYEHUHU OOYYaroIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUMN
B XOJI¢ pEIIEHUs Te€OMETPUYECKUX 3aJady, YMEHHE BbIIBUTaTh M OINpPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA IMPU PEIICHHH 3a7a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX HesATeNbHOCTH 4YesoBeka. OpueHTalus 4elloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro ColHuaibHOro ObITHs, (opma
OTPaXEHUSI OKPY’KAIOIIEr0 MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS M AKTHBHOTO
npeoOpazoBaHusi  AeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4E€OHOM M TPYIOBON N1E€ATEIBLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATEHO BAXKHBIX KA4eCTB, MOITOMY aKTyallbHa
3amada (opmMupoBaHHS y OOyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUIEHUS — CYIIECTBEHHOTO KOMITIOHEHTa B
MOJTOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[leas ocBoeHusi mporpaMmbl ydeOHoOro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcst  4epe3  O0OCCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATHUYECKHX TE€OMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenupUIHBIX T€OMETPUH, BO3MOKHOCTH YCIIEITHOTO MPOJIOJKEHUsT 00pa30BaHUs
0 CTEIHAIIBHOCTSIM, HE CBSA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TWIpeIHA3HA4YCHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus. TakuMm obOpa3om, oOydaroniygecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATEeMaTHUYECKUE YMEHHUsI, CBSI3aHHBIC
co crenupuKoil TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMCHHOM
obmiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HM3Y4YUTh TC€OMETpPHIO Ooee
r1y0OKO, €ciiM B JajbHEWIIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHMSX B MPOGECCUOHANTBHON JESTEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOTpaMMbl  O0OECIIEUMBACTCS PEIICHUEM
COOTBETCTBYIOIIMUX  3amad. [IpHOpUTETHBRIMH  3aJa4aMH  OCBOEHHUSA  Kypca
«I"eometpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTcs:

e (opmupoBaHue mnpeACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TeJaX BpalieHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJENSIX, ITO3BOJISIOMIUX OMKCHIBATH
Y U3y4aTh pa3HbIC SBJICHHUS OKPY>KAIOIIETO MUPA,;

e (opmMupoBaHme yMEHHs pacro3HaBaTh Ha YEPTEkKax, MOJICISIX U B
peaTbHOM MHUPE MHOTOTPAHHHUKH U TeJla BpaICHUS;

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

e (opMupoBaHME yMEHHUS OINEPUPOBATH OCHOBHBIMH TIOHATHSIMH O
MHOTOTPAaHHHUKAX ¥ TeJIaX BPAICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS MPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTeIbHBIC
pacCyXJIeHUs B XOJIe¢ PEILIEHUs CTEPEOMETPUYECKUX 3a7ady U 3a7ad C
MIPAKTUYECKUM COJEPKAHUEM;

e pa3BUTHE  HWHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OOydJarommMxcsi, IMO3HABATEILHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUM, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBaHTHOM
TEOMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB MW 3aKOHOMEPHOCTEH B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TIPU WM3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMynupoBaTh HX Ha A3bIKE
TEOMETPUHU U CO37aBaTh FT€OMETPHUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI amnmapar il PEIIeHHs] NPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MOJTYYEHHBIE PE3YyJIbTaThI.

OTnMYUTENTHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAdaJle €ro H3y4yeHWs 3a]ad, pEIIaeMbIX Ha YPOBHE
MHTYUTHUBHOTO MO3HAHUSI, U ONPEAEIEHHBIM 00pa30M OpraHu3oBaHHasi padoTa HaJl
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO IIPEAMETA.

[Ipeanoutenue oTAAETCS HAISAHO-KOHCTPYKTUBHOMY METOJY OOYy4YEHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yYallUXCsl B Kypce€ CTEPEOMETPUM IPOBOJMUTCS 3a CYET peuleHus 3a7ad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEpUPOBaHUE
POCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue oOpa3a TPOBOJUTCS € ONOPOM Ha
HarJIIIHOCTh, a OIIEpUpPOBaHME O0Opa3oM — B YCIOBUSX OTBJIEYEHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COAECPIKAHU.

OcHoBHbIE copeprkaresibHble TuHUU Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpasHukmn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSM, HO M MO ToJaM
oOy4eHHs Ha YPOBHE CpeTHEro 0011ero oopa3oBaHusl.

Conepxxanue o0Opa3oBaHUs, COOTBETCTBYIOLIEE INMPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MporpaMMmbl, pacopeneN€éHHbIM [0 rojaaM oOy4eHwus,
CTPYKTYPHUPOBAHO TakuM o0O0Opa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMHU OCYIIECTBIISUIOCH MOCJIEAOBATENILHO U MOCTYIATEIbHO, C
cOOJII0ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasysi MpOYHble MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reometpumn oTBOAUTCS 2 yaca B Heaenmo B 10 kiacce u 1 yac B
Hezenmo B 11 kmacce, Bcero 3a 1Ba roga ooydenust - 102 yueOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM TMOCTPOCHUU CTEPEOMETPHHU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECH,
MapajyieIbHbIE W CKpeluBarommecs npsMbele. [lapamiensHOCTh NPSMBIX U
IUIOCKOCTEM B IPOCTPAHCTBE: IAPAJUICIIBHBIE MpPSIMBIE B  IPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUICIBHOCTh MPAMON U IUIOCKOCTU. YTIIBL C
COHAIIPABJICHHBIMU CTOPOHAMH; YIOJd MEXAY NpsIMbIMU B TPOCTPAHCTBE.
[TapaienbHOCTH IJIOCKOCTEM: napaiyieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUIockocTel. [lpocTeiline mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesenune; IoCTPOCHUE CEUEHU.

[lepneHAUKYISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MIPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJISAPHbIE K IUIOCKOCTH,
MPU3HAK MEPHNEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NPsSIMOM
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOIO  yIJIa.
[lepnieHaAUKYIJISIP M HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TIJIOCKOCTEH: MOPU3HAK  MEPHEHAUKYIAPHOCTH  JIBYX
IockocTer. TeopeMa o TpEX MepreHINKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKH; pa3BEPTKa MHOTOrpanHuka. [Ipu3ma: n-yronpHas
NpU3Ma; paHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAA MTOBEPXHOCTh MIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajieJienune]; U ero cpoucrtsa. [lupamupa: n-yronpHas nupamuja, TpaHd |
OCHOBaHHUE MUPAMUIbl, OOKOBAs U MOJHAS IOBEPXHOCTh MUPAMUIBI;, PABUIbLHAS U
yceu€HHasg MnupaMuaa. OIJEMEHThl Tpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3Ma U
MpaBUWIbHAS TNHPAMUJA; NPaBWIbHAA TPEYrojbHAs NUPAMHUIA W TMPABUIBHBIN
teTpadap; KyO. I[lpencraBieHne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IMPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETpUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHUKAX.



Brruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH MPaBUIBLHON MHUPaAMUJIBL,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOI0OHBIX TEJl.

11 KVIACC

Tesia Bpamenus

HummHapuyeckas TTOBEPXHOCTB, oOpazytolue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[UmuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zywolias M OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yrolue KOHHYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MoBepxHOCcTU. KOoHyC: OCHOBaHME U BEpIIMHA, 00pa3yronas
U OCb, IUIOMaJb OOKOBOM U TOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxxenue chepsl U MIIOCKOCTH; KacaTellbHas MIOCKOCTh K cdepe;
I01aab Chephl.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka IMIIMHIpA U KOHYCA.

KoMOuHanuu Tenm BpalieHHuss UM MHOTOTPAaHHUKOB. MHOTOIpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpaIleHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tesl. Teopema 006 00béMe
NPsIMOYTOJILHOTO Tapajulesienunena v ciaeactBuss u3 He€. OO0bEM LUIUMHIpA,
koHyca. O0BEM Mmapa u miomasb chepsl.

[Tomo6ubie Tena B mpoctpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU MOAOOHBIX TE.

Ceuenus mwiMHApa (MapaJyiebHO M TEPHEHIUKYJISIPHO OCH), CEUCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M TPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B npocTpaHcTBe. CI0XKEHNE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILIaHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PeimieHwe 3anay, CBSI3aHHBIX C
IIPUMEHEHUEM TIpaBUJl JACUCTBHM € Bekropamu. lIpsMoyroneHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaumnatel Bektopa. I[lpocreiimme 3amaun B
KOOpJMHATax. YTroa Mexay BekTopaMu. CKaJasipHOE MNPOU3BEIEHHUE BEKTOPOB.
Brruncnenne yriioB Mex1y MpsIMBIMH M IUIOCKOCTAMU. Koop/IMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1ay.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHHUSI MPOrPAMMBI  Y4EOHOTO TMIpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, MPEACTABICHHUEM O
MaTeMaTUYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3JIMUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IPakIaHCKON UJICHTUYHOCTH, YBAKECHUS K
IIPOLJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, chepax
SKOHOMUKH.

JIlyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTUYECKOTO  TMOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYUBOTO OYAYIIETrO.

JcTeTHYECKOe BOCIIMTAHUE:

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

Pdu3nyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
MHTEepecax 30pOBOro M 06€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3JI0POBbIO (310pOBOE MUTAaHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUU U

OTHbIXa, peryJisapHas busnueckas aKTUBHOCTb); ¢bu3nUecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIbHOCTBIO.

Tpynosoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
pasnuuHbIM  chepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpLIaTh OCO3HAHHBIM BBHIOOP
Oynymelr mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTHUYeCKOMy O0pa3oBaHUI0 U
caMO00Opa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHUE:

C(OPMHPOBAHHOCTBIO JKOJOTMYCCKOW KYJIBTYPbl, TOHUMAHHEM BIIUSHUSI
COIMATHbHO-PKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUC MPUPOJIHON W COIMAILHOM
Cpembl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX MpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHMYCCKUX 3HAHHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKDY’KAaIOIIeH Cpeibl, IUIAHUPOBAHMs TIOCTYIIKOB M  OICHKH UX
BO3MOJKHBIX MTOCIICJICTBHH ISl OKPY>KAIOIIEH CPEIbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTBIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAaKTHUKW, [MOHAMAaHHEM
MaTEeMaTHYECKONH HayKH Kak c(epbl 4YeJOBEUeCKOH MACSITeNbHOCTH, JTaloB ¢
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHs [MBHIW3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKH M MaTeMaTHYCCKOW KyJIbTYpOW KaK CpPEJICTBOM IIO3HAHUS MHPAa,;
TOTOBHOCTBIO OCYIICCTBIIATh MPOSKTHYIO M HCCIIECIOBATCILCKYIO JICITCILHOCTD
WHIMBUIYAJIBHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeameTa
«MaremaTuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCcmBUsAMU, YHUBEPCATIbHBIMU Pe2YIIMUSHBIMU OeliCMBUIMU.

1)  Vuusepcanvhvie  no3masamenvHuvle  Oelicmeus,  0becneyu8arom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuUxcs (0ceoeHue
Memo008  NO3HAHUA  OKpYJCamweeo  Mupa;  npumMeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1oruyeckue 1eMcTBUA:

e BBIABIISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATHAMHU, (OPMYIHPOBATH
OTpECCHUS  TOHATUH; YCTAHABIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKaIyM, OCHOBAaHUSA JUIsi OOOOIICHWS W CpaBHEHUSA, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymHUpOBaTH W MPEOOPa30OBHIBATH  CYKICHUS:
yTBEpJIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeursi B (aKkTax, MAaHHBIX, HAONIOJACHUSIX W YTBEPKIACHUSIX,



npemyiaraTh ~ KPUTEPUM IS BBISIBICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNI;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOATENEHO JI0Ka3aTebCTBA MaTEMaTUYECKUX
YTBEPXKICHUM (TPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATh cHoco0 pemieHUs ydyeOHOW 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpATh Hauboiee MNOAXOAAIIMN ¢ y4€ToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTCPHUEB).

ba3oBble uccienoBaTebcKue 1eiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATh CBOO TIO3UITHIO, MHCHHUC;

e TPOBOJUTH CaMOCTOSTEIIEHO CIUTAaHWPOBAHHBIN OKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMU;

e CaMOCTOSITEILHO (POPMYIUPOBATH OOOOIIEHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOEHHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIICHHUIA;

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

Pa6ora ¢ unpopmaumeii:

e BBIABJIATH JACPUIUTH HHPOPMAIINH, NAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HCTOYHUKOB  PA3JMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUIOB M OPM IMPEACTABICHMUS;

e CTPYKTYypUpOBaTh MHGOPMAIIHIO, TIPEJCTABIATh €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAE&KHOCTD uHbopMaIuu 1o CaMOCTOSITEIIEHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYHUKaAmMUGHble Oelcmeus, 0Oecnevusarom

copMuUpo8aHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.

OO0menne:



BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pellIeHus 3a7aui, KOMMEHTUPOBATh ITOTY4YEHHbIN pe3ylbTar;

B X0JI€ 00CYKIEHUs 3a7aBaTh BOIPOCHI 10 CYILIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJIEHHBIC Ha MIOUCK
pELICHMs; COINOCTaBIATh CBOU CYXKJIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKMBaTh pa3M4yle€ U CXOJCTBO MO3UIIMIA; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIJIACUs, CBOU BO3PAXKEHUS;
NPEACTAaBIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4d,  SKCIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBo:

3)

NOHMMATh W HUCIHOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIWBUTyaIbHON pabOThI MPY PENICHUH YICOHBIX 3a71a4; IPUHUMATH 11ETh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacrpeieNATh BUABI PaOOT, TOTOBapUBAThLCS, 00CYKIATh MPOIIECC
U pe3yibTaT padoThl; 0000111aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHHA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJIHATH CBOIO YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOW JICUCTBHS C JPYTUMH UWICHAMHA KOMAaH/IbI,
OIICHMBATh Ka4€CTBO CBOETO BKJAaJa B OOIIUI MPOAYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Vuusepcanonvie  pezynamuenvle  Oelicmeus, obecneuusaom

G opmuposanue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHHUS 3a]1a4M, BHIOMPATh CIIOCO0 peleHus
C YYETOM MUMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb:

BJIAJE€Th HaBbIKAMHU [O3HABaTEIbHOM pedekcuu Kak OCO3HAHMS
COBEpUIAEMBIX JIEUCTBUN M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJaJeTh CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca H
pe3yapTara peleHnss MaTEMaTHIECKOM 3a/1a4u;

IIPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IIPH DPEIICHHUH
3a/layd, BHOCHUTb KOPPEKTMBBI B JIE€ATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEed U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHMUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OIMUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

NNPEAMETHBIE PE3YJIBTATBI
10 KITACC

OmnepupoBaTh MOHATHIMH: TOUKA, IPSMas, INTOCKOCTb.

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

OmnepupoBaTh MOHATHSAMU: MAPATUICTBHOCTD U MEPICHIUKYISPHOCTD MPSIMbBIX
Y TJIOCKOCTEHN.

KnaccupumupoBath B3auMHOE paCIONOXEHHUE MPSIMbIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMU: JIBYTPAHHBIA yTrojl, TPaHW JABYTPAHHOTO YIJa,
peOpo IBYrpaHHOTO yriia; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATHSAMH: MHOTOTPAaHHHK, BBIMTYKJIBIA W HEBBITYKJIBIH
MHOT'OTPaHHHK, SJIEMEHTHl MHOTOTPaHHHKA, TIPABUIIBHBII MHOTOTPAHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHa; TMPU3MA,
NPSIMOYTOJIbHBIN MapaJijiesienune, Kyo).

KnaccudummpoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JJIA
KjIaccuuKanuy  (BBIMYKIBIE W HEBBINYKIbIE MHOTOTPAHHUKH; TPABUIIBHBIC
MHOT'OTPaHHHKH; MPSMbIE ¥ HAKJIOHHBIE TIPU3MBI, TApaJUICIICITUTIC IBI).

OmneprpoBaTh MOHIATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSACHATH TPHUHIIUIIBI IOCTPOCHHS CEUSHUH, HCTIONIB3YST METO/T CJICIOB.

CTpouTh CEYeHHS MHOTOTPAHHUKOB METOJOM  CII[OB, BBIMIOJHSATh
(BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXy, COOKY, CHU3Y.

Permatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3am Win
aITOPUTMaM, TPUMEHSS W3BECTHBIC AaHAJIMTUYCCKHE METOJbl TPU PEHICHUU
CTaHIAPTHBIX MaTEMAaTUYECKHUX 3aj7[ad Ha BBIYHCIICHUE PACCTOSHUN MEXKIY ABYMS
TOYKaMH, OT TOYKM JO TMpsIMOH, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEUIMBAOIIUMUCS TPSIMBIMH.

Pemate 3a7aun Ha HAXOXKJCHUE TEOMETPUUECKUX BEIMYHMH 110 00pas3iaM Uiu
arOpUTMaM, TPHUMEHSsS W3BECTHbIE AaHAJUTUYECKHE METOJbl MpPH pPElIeHUH
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIY
CKPEUIMBAIOIIMMUCS ~ MPSIMBIMH, MEXIy TpPSIMOH H IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, JIBYTPaHHBIX YTJIOB.



Boeruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
nupaMya) ¢ TpUMEHEHHEM (QOpMyJ; BBIUUCISATH COOTHOIICHUS MEXKIY
TUTOIIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAHHUKOB.

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

W3Bnekatb, MpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HH(DOpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumensaTh TeomeTpuueckue (aKkThl Il PEUIEHUS] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralliiX HECKOJIBKO 1Iar0oB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATH MpPOCTEWIINE NPOrPaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMEHATh MOJMYYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH PEAIbHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE IIOHATUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONW MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MWCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATHI M TEOPEM, arnmnapara aareOpbl; permaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUYECKas IOBEPXHOCThb, OO0pa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHUYECKas  MOBEPXHOCTH,
oOpa3yrolue KOHHYECKON OBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMHU: ILIAPOBON CETMEHT, OCHOBAaHHE CETMEHTAa, BBICOTA
CEerMEHTa; IIapOBOM CJIOH, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpMyII.

OnepupoBaTh MOHATUAMHM: MHOTOTPAaHHHUK, BIHCaHHBIK B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WU TEJO
BpaIeHUS.

Bb4ucnsTe COOTHOLIEHUST MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOT00HBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
dburyp: BUI cBepXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILICHUS.

W3BnekaTh, WHTEPHIPETUPOBATH M MpPeoOpa3oBbIBaTh HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00JIJ1aIO0T.

[IpuMeHSTh NpaBUiIO Napasuieenueaa.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPJAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPaMH, CKAISIPHOE MPOU3BEACHUE, PACKIAIAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MIIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensTy TeoMeTpuueckue ¢GakThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOJIBKO IIArOB PEIIECHHUS], €CJIM YCIOBUSI TPUMEHEHUS
3aJ1aHbI B SIBHOM (hopme.

Pemarte npocreimme reoMeTpU4ecKUEe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTENbCTBO MATEMATHUYECKUX OTHOLICHUW U
HaX0XJICHUE TeOMETPUYECKUX BEJIUYHUH 0 00pa3liaM WU allfOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IPU PEIICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs OpoCTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

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

[IpuMEHATh TMOJMyYEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIMW3UPOBATH DPEaAJIbHBIC
CUTyallud W IPUMEHATh HW3YYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4eck CcHOPMYIMPOBAHHON TMPOOJIeMBbl, MOJECIUPOBATh PpPEAJIbHBIC
CUTyallud Ha S3bIKE TE€OMETPUU, MCCIEAOBaTh MOCTPOECHHBIE MOJEIH C
WCITOJIb30BAHUEM TEOMETPUUICCKUX TTOHITHI M TEOpPEM, anmapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNX BEJTUUMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
Kontpoabusbie IlpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
b K
1 BBenenue B crepeoMeTpuio 10 uommorexa [10
https://m.edsoo.ru/1¢209e37
) [IpsiMble ¥ MIIOCKOCTU B MPOCTPAHCTBE. 12 1 bubmmoreka [JOK
[TapanneabHOCTh NPSIMBIX U TNIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [lepneHUKyYISIPHOCTD MPSAMBIX U 12 bubnuoreka [IOK
IJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bubnuoreka [{OK
4 v 10 1
[JIBI MEXAY MPSMBIMHU U TUIOCKOCTSIMHU hitps://m.edsoo.ru/1c209¢37
5 MHororpanHuk# 11 1 bubmorexa HHOK
https://m.edsoo.ru/1c209e37
N bubnuoreka [IOK
6 06 9 1
DEMET MHOTOTPARIHIOD https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceyeHusl, paCCTOSHUS U YIJIbI 4 1 bubmorexa HOK
P ' P r https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




11 KJIACC

KoauuecTBO 4acoB DJIeKTPOHHbIE
HaunmMeHoBaHHe pa3iesioB H TeM nudpoBbie
Ne n/m P Kourposbubie IIpakTHyeckue (uubp )
NPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubmuoreka [JOK
1 T 12
©J1a Bpattens https://m.edsoo.ru/1¢209e37
2 OOBEMBI TET 5 1 bubmorexa LHOK
https://m.edsoo.ru/1¢209e37
bubmuorexa [JOK
3 B 10 1
€KTOPbI U KOOPJAMHATHI B POCTPAHCTBE hitps://m.edsoo.ru/1c209¢37
4 [ToBTOpeHME, 0000IIECHNE, 7 1 bu6mmoreka [IOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
uudposeie
Nen/m  Tema ypoka Konrpoabubie  IIpakTuyeckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
OCHOBHBIE TIOHSTHS CTEPEOMETPHUH: TOUKA,
npsimMasi, MI0CKOCTh, IPOCTPAHCTBO.
bu6mmoreka [IOK
1 [IpaBuiia u300paxeHust Ha PUCYHKaX: 1
. https://m.edsoo.ru/aecc77cd
M300paKeHUs MIOCKOCTEH, MapaiebHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
) [TonsATHA: nepecekaronmecs MI0CKOCTH, 1 bubnnorexa [HOK
IEPECEKAIOIIUECS TIPSIMAL U TIIIOCKOCTh https://m.edsoo.ru/2d8a9¢99
3 [TonsTHS: MepeceKkarouecs MIOCKOCTH, | bubnuoreka [IOK
repeceKaroluecs npsaMas U mIoCKOCThb https://m.edsoo.ru/db685e73
3HAaKOMCTBO C MHOTOI'paHHHKaMHU,
4 M300pakeHre MHOTOTPaHHUKOB Ha 1 bubmorexa HOK
p p https://m.edsoo.ru/a63959%ed
PUCYHKaX, Ha MPOEKIIMOHHBIX YepTexax
HavansHbie cBeieHUS 0 KyOe U mupaMuse
5 WX Pa3BEPTKU U MOJEIIN (}éequm{p , 1 bubmmorexa [OK
paspep ' https://m.edsoo.ru/b30dff38
MHOT'OTPaHHUKOB
HauanpHbie cBeneHus 0 Kyoe U mupamusie,
6 nX pa3BEPTKH U Moxenu. CeueHns 1 bubmmorera [TOK
PasBep ' https://m.edsoo.ru/3d8ffd32
MHOT'OTPaHHUKOB
[TonsiTre 06 aKCMOMATHUYECKOM TTOCTPOCHHUH
bu6mmoreka [JOK
7 CTEPEOMETPHUU: aKCHOMBI CTEPEOMETPUU U 1

CICACTBUSA N3 HUX

https://m.edsoo.ru/OccS5cdfe




Ilonsatue 06 akCHOMaTUYECKOM IIOCTPOCHUU

bu6mmoreka [IOK

8 CTEPEOMETPUHN:; aKCHUOMBI CTEPEOMETPUU U
p p p p https://m.edsoo.ru/239¢8cb4
CJIECTBUS U3 HUX
[TonsiTHEe 06 aKCMOMATHUYECKOM ITOCTPOCHUH
9 CTEPEOMETPUN: AKCHUOMBI CTEPEOMETPUHN U Bubmorexa ITOK
PEOMETpHHL: PEOMETP htps://m.eds00.ru/65c6b106
CJIEICTBUS U3 HUX
[TonsTHE 00 aKCHOMATUYECKOM TTOCTPOCHUH
10 CTEPEOMETPUHN: AKCHUOMBI CTEPEOMETPUU U buGnnorexa LIOK
PEOMETpHIL: PEOMETP hitps:/m.eds0o.ru/2586c245
CJIEICTBUS U3 HUX
B3anMHOe pacnonokeHue npsmsIx B
11 IPOCTPAHCTBE: IIEPECEKAIOIECS bubmmorexa LHOK
poctp - 11ep ’ https://m.edsoo.ru/1a2520£6
napajuieJIbHbIC U CKPEIIUBAIOIINECS MTPSMbIE
[TapannensHOCTh IPSIMBIX U TUIOCKOCTEH B
12 IIPOCTPAHCTBE: Mapajlie/IbHbIE MIPSIMBIE B bubnuorexa [IOK
MPOCTPAHCTBE; MAPAIIIETBHOCTD TPEX https://m.edsoo.ru/93ad36b3
MIPSIMBIX
[TapannensHOCTh IPSIMBIX U TIJIOCKOCTEN B
13 npoctpadcTse: [lapamienbHOCTh IPSIMOI U bubnmorexa LIOK
poctp -1ap p https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
14 VTaBI ¢ COHAIpaBIEHHBIMU CTOPOHAMH bubmmnorexa [IOK
p P https://m.edsoo.ru/9f4071b9
15 VYros MeXay OpsIMBIMHU B IPOCTPAHCTBE bubmmnorexa [IOK
Ay Tp pocTp https://m.edsoo.ru/fe733862
16 VYroi MeXay OpsIMBIMHU B IPOCTPAHCTBE bubnmorexa LIOK
Ay Tp poctp https://m.edsoo.ru/2935a9a0
17 [TapanienbHOCTb MIOCKOCTEH: bubnuoreka [IOK
napajuieNIbHbIE INIOCKOCTH https://m.edsoo.ru/2e18{255
18 CBoiicTBa napajjieNbHbIX IOCKOCTEN bubnmoreka [JOK




https://m.edsoo.ru/e504d656

[Ipocreiimume mpocTpaHCTBEHHbBIE PUTYPHI

19 Ha MJIOCKOCTH: TeTpa’ap, Kyo bubmmorexa LIOK
- TETPasp, 1y, https://m.edsoo.ru/4a28dc02
napajuiesienunes
bu6mmoreka [IOK
20 IT i
OCTPOCHIE CEaCHiT https://m.edsoo.ru/1d434d0f
bu6mmoreka [IOK
21 IT i
OCTPOCHHE CCHCHHU https://m.edsoo.ru/ec26fe5d
Kontponbnas padota o teme "lIpsmbie u
22 IJTIOCKOCTH B ITPOCTPAHCTBE bubmmorexa [TOK
poctp ) on https://m.edsoo.ru/9a0a9e56
[TapanniensHOCTh IPSIMBIX U TIIOCKOCTEH
[lepnieHIUKyYNIPHOCTD MPSIMOM U
23 HJ‘I(I))CKO(;Z”[[I/I'}I/"Ie lorIeH UK IJ)'ISI HbIE MPSIMbIC B bubmmorexa [TOK
- MEPHCHAMKY AP p https://m.edsoo.ru/b19f6a5d
MIPOCTPAHCTBE
24 [IpsiMble mapainenbHble U bubnnoreka [JOK
MEPIEHIANKYIISIPHBIE K TIJIOCKOCTH https://m.edsoo.ru/0ac11c95
25 [Ipsimble napasuienbHbIEe U bubnuoreka [IOK
MEPIIEHANKYIISIPHBIE K TIJIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHANKYIIPHOCTH IPSIMON U bubnmnoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/f85bfc46
7 [Ipu3Hak nepneHaAUKYJIAPHOCTH IPSIMON U bubnnoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/79165d15
)3 Teopema o npsMoil nepneHAUKYIIPHON bubmuoreka [IOK
IUIOCKOCTH https://m.edso0.ru/635¢5087
79 Teopema o npsAMOil NepHIEHAUKYIAPHON bubmuoreka [IOK
IUIOCKOCTHA https://m.edsoo.ru/bd3745f8
30 TeopeMa 0 npsAMOM NEepIEHAUKYIISIPHON bubnnorexka [JOK

IIIIOCKOCTH

https://m.edsoo.ru/7d18834b




[lepnieHIuKyNsSp U HAKIOHHBIE: PACCTOSTHUE

bu6mmoreka [IOK

31 OT TOYKH J0 INIOCKOCTH, PACCTOSIHUE OT
ki p htps:/m.edsoo.ru/33c477d3
MPSIMOM 0 TIJIOCKOCTH
[TeprieHAMKYISIp U HAKJIOHHBIE: PACCTOSTHUE
32 OT TOYKH JO INIOCKOCTH, PACCTOSTHUE OT bubmorexa LOK
¢ P https://m.edsoo.ru/66fefadd
MPSAMOM 10 TIIOCKOCTH
IlepnieHIMKYIISIp U HAKJIOHHBIE: PACCTOSHUE
33 oT EO‘IKI/I Oyl'IJ'II())CKOCTI/I aCCTO}II)HI/Ie oT bubmorexa [IOK
. a P https://m.edsoo.ru/aSb7b8e3
MPSAMOM 10 TIIOCKOCTH
[lepnenuKysip ¥ HAKJIOHHBIE: PACCTOSIHUE
34 OT TOYKH J0 INIOCKOCTH, PACCTOSHUE OT bubmorexa HOK
. P https://m.edsoo.ru/dbee22bc
MPSIMOH 10 TIJIOCKOCTH
35 VYTIIBl B IPOCTPAHCTBE: YTOJ MEXIY MPSMOI bubnnoreka [JOK
M IIJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJl, JMHEHHBIA yroi bubnnoreka [JOK
JIBYTPaHHOI'O yIja https://m.edsoo.ru/5fa0b3ce
37 JIByTpaHHBIN yroJl, JMHEHHBIN yroi bubnnoreka [JOK
JIBYTPAHHOIO yIia https://m.edsoo.ru/c7c777ed
IlepnieH UK YISAPHOCTD IJIOCKOCTEH:
38 n §3Ha1< neyne}pl HKYJISIPHOCTH JIB bubmorexa LOK
p Vp JIKYIIAP JBYX https://m.edsoo.ru/ec3e2da3
IUIOCKOCTEMN
IlepnieH MK YISPHOCTD IJIOCKOCTEH:
39 I §3Ha1< Heynefmmc TIIPHOCTH 1B bubnmorexa LIOK
p up yp yx https://m.edsoo.ru/ed9e2a8e
IUIOCKOCTEH
IlepnieH MK YISIPHOCTD IJIOCKOCTEH:
40 m §3Ha1< neynefl UKYISIPHOCTH 1B bubmorexa HOK
p Vp FHEYID ABYX https://m.edsoo.ru/ba75dc57
IUIOCKOCTEMN
41 Teopema o TpEX nepneHANKYIApax bubnnorexka [JOK




https://m.edsoo.ru/e4972cdc

42 TeopeMa 0 TpEX NepHeHANKYIIApax bubmmorexa LHOK
https://m.edsoo.ru/52188a7d
43 TeopeMa o TpEx nepHeHAUKYIIApaAX bubmmorexa [JOK
https://m.edsoo0.ru/9f246736
Konrponsnas pabora mo remam
44 "IlepneHIUKYISIPHOCTD NPSAMBIX U bubmumorexa [IOK
IockocTe" U "YTIIbl MEXy MPSIMBIMH U https://m.edsoo.ru/5b971ef3
mIockocTsmMu"”
[loHsiTHE MHOTOIpaHHUKA, OCHOBHbBIE
45 3JIEMEHTBI MHOTOI'PAHHUKA, BBIITYKJIbIE U bubnuorexa [JOK
HEBBIITYKJIBIE MHOTOTPAHHUKH; Pa3BEPTKA https://m.edsoo.ru/2d24e873
MHOTOTpaHHUKA
[Ipu3ma: n-yrosibHas npu3Ma; rpaHu v
46 OCHOBAHMS IPU3MBI; TIpsiMasi U HAKJIOHHAs bubnnoreka [JOK
MIpU3MBbI; OOKOBasI U MOJIHASL TOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
MIPU3MBI
47 [Tapannenenunen, NpsMOYTOJIbHBII bubnnoreka [JOK
MapajiesenuIe] U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Iupamuja: n-yroiapHas nupaMuia, TpaHu U
43 OCHOBaHHE MUPaMHM/Ibl; OOKOBas U MOJTHAs bubnnoreka [JOK
IIOBEPXHOCTh ITUPAMU/BL; IPABUJIbHAS U https://m.edsoo.ru/fblcd0Oa5
yceu€HHasi mupamMmuaa
[IpaBriIbHBIE MHOTOTPaHHUKHU: TOHSITHE
MPaBUILHOTO MHOTOIPAHHUKA; TpaBUIbHAS
49 Mpu3Ma U NMpaBUIbHAS MTUPAMHUJIA; bubmmorexa [OK
https://m.edsoo.ru/074c8865
MpaBUJIbHAs TPEYroJibHAS MUpaMuaa U
MIPaBWIIBHBIN TeTpadip; KyO
50 [IpencraBnenue 0 mpaBUIbHBIX bubnmuorexa [JOK




MHOTOTpaHHHUKaX: OKTadIP, TOJEKAIP U
UKOCA3P.

CumMeTpusi B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTENIbHO TOYKH, IPSIMOM, TIIOCKOCTH.

https://m.edsoo.ru/a0fddSbf

bu6mmoreka [IOK

51 DJIeMEHThl CUMMETPUH B TUpamMuaax
P pamuiax, https://m.edsoo.ru/b9e777d9
napajuiesienune1ax, NpaBuiIbHbIX
MHOTOTPaHHUKAX
57 Brrunciienue 31eMeHTOB MHOTOTPaHHUKOB: bubnuorexa [JOK
pEOpa, MuaroHau, yribl https://m.edsoo.ru/6¢cdbecef
[Tnomanp 60KOBOM MOBEPXHOCTH U MOJIHOM
53 ITIOBEPXHOCTHU MPSIMOM IIPU3MBI, ILIOIIA/1b bubnnorexa [JOK
OCHOBaHUH, TeopeMa 0 OOKOBOU https://m.edsoo.ru/37d84157
MTOBEPXHOCTU MPSIMON MPU3MBI
[Tnomanp 60KOBOM NOBEPXHOCTH U
54 ITOBEPXHOCTHU MTPABUIIbHON MUPAMMUIBI, bubnnoreka [JOK
Teopema O TJIoAu OOKOBOM MOBEPXHOCTH https://m.edsoo0.ru/5603e30b
YCE4EHHOU MUPAMHU/IbI
55 KonTponbhas padota no teme bubnuoreka [IOK
"MHororpaHHuKu" https://m.edsoo.ru/a95f5c04
bu6mmoreka [JOK
56 [Tonsarue 06 06vEMe
https://m.edsoo.ru/7ad0020b
bu6mmoreka [JOK
57 O61é a
BEM THPHANIAR https://m.eds00.ru/235171b3
bubmuoreka [JOK
58 O0BEM mUpamMuIbI
pania https://m.edsoo.ru/f47dfefd
" bubnuorexa [JOK
59 O06BEM TUpaMuIBI
paMia https://m.edsoo.ru/79¢10312
N bu6 OK
60 O0BEM TUpaMUIBI nonmotexa 11

https://m.edsoo.ru/2faadc3f




bu6mmoreka [IOK
61 O05é 1
PEM TIPHSMET hitps://m.eds00.ru/79853608
N bubnmoreka [JOK
62 00 1
PEM TIPHSMET hitps://m.eds00.ru/1¢053890
N bubnmoreka [JOK
63 00 1
HEM HIPHSMEI hitps:/m.edsoo.ru/482d3f51
64 Konrtponsnas padora no reme "O0bEMBI 1 bubmumorexa [IOK
MHOTOTPaHHUKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpEeHME, 0000IIEHNE CHCTEMATH3AIIHS
65 sganui. [locTtpoeHue ceueHunii B 1 Bubmorexa ITOK
' R https://m.edsoo.ru/098bedad
MHOTOIPaHHHKE
[ToBTOpEeHHUE, 0000IEHNE CHCTEMAaTH3 AN
3HaHWil. BbIUnciieHne paccTOsIHUN: MEXITY
66 BYMSI TOUKaMHU, OT TOYKHU JIO IIPSIMOIL, OT 1 Bubmorexa ITOK
By ’ Jlo ip ’ https://m.edsoo.ru/f7792ba9
TOYKH JI0 TUTOCKOCTH, MEXTY
CKPEIIHBAIOIIUMUCS MTPSIMBIMH
bu6mmoreka [JOK
67 " 6 1
TOroBas KOHTPOIIbHAA paboTa https://m.edsoo.ru/b9146bc0
[ToBTOpEeHME, 06001IIEHNE CHCTEeMAaTHU3 AN
3HaHui. BeucieHue yriios: Mex
68 CKPELIUBAIOIIINMICSI HyI;{MI)IMI/I M?}I}: 1 Bubmorexa ITOK
DEIIHBAIOML p » MEHILY hitps://m.eds00.ru/56765¢8b
MPSIMO# ¥ TUTOCKOCTBIO, IBYTPAHHBIX YIJIOB,
YIJI0B MEKY TUIOCKOCTAMU
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
undposbie
Ne ni/m Tema ypoka KonrTpoabubie IIpakTuueckue op
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl

1 Cdepa u map: ueHTp, paanyc, Iuamerp; | bubnmoreka [JOK
TIJIOIAh TTOBEPXHOCTHU Chephl https://m.edsoo.ru/0341bc2b
Bsaumnoe pacrnonoxenue chepsl 1

bubmuoreka [JOK
2 IUIOCKOCTH; KacaTeJbHasl INIOCKOCTh K 1
https://m.edsoo.ru/bed12a43
cdepe; miomans ceps

3 N3o6paxenue chepsl, mapa Ha MIOCKOCTH. 1 bubnuorexa [JOK
CeueHnus mapa https://m.edsoo.ru/bc15f7{2
Hunuuapudeckast TOBEPXHOCTb,

4 o0pa3yrolne UIMHIPHIECKOI | bubnuoteka [JOK
MOBEPXHOCTH, OCh LIMJIMHAPUIECKON https://m.edsoo0.ru/6054b8c1
MMOBEPXHOCTHU
Hunuuap: ocHOBaHMS 1 OOKOBas

bu6mmoreka [IOK
5 MMOBEPXHOCTh, 00pa3yroias u oCh; 1
N N https://m.edsoo.ru/188f6216
TIoa1b OOKOBOW U MOJTHON MOBEPXHOCTH
N3o0paxkenue muinHapa Ha TUIOCKOCTH.

6 Pa3Béprka nununapa. CeueHus: QUIMHIpA 1 bubnuoreka [IOK
(TUTOCKOCTBIO, TAPAIIICIIBHON WU https://m.edsoo.ru/016e25eb
MEePIEHINKYIISIPHON OCH IHJIMH]IPA)

Konundeckast TOBepXHOCTH, 00pa3yroIue
. P Py bubnmoreka [JOK
7 KOHHMYECKOM MOBEPXHOCTH, OCh M BEPIIMHA 1
N https://m.edsoo.ru/c94ba09b
KOHHYECKOU MOBEPXHOCTH
8 Konyc: ocHOoBaHue U BepIlIMHA, | bubnmnoreka [JOK




o0pa3yromias ¥ oCk; IIIOLaaAb OOKOBOW U
IIOJIHOW ITOBEPXHOCTH

VYceu€HHBIN KOHYC: 00pa3yroIue 1

https://m.edsoo.ru/897dd3b2

9 BBICOTA; OCHOBAaHUsI M OOKOBas bubmmorexa [IOK
’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTH
N300paxkeHne KOHyca Ha MIIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca
10 (TUTOCKOCTBIO, MapaJlIeIbHONH OCHOBAHHUIO bubmmorexa [IOK
- 11ap . ’ https://m.edsoo.ru/0Obde1be8
Y TJIOCKOCTBIO, IPOXOSIICH Yepe3
BEPILKHY)

1 KoMOuHamwst Ten BpalieHus u bubnuorexa [JOK
MHOI'OTPaHHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHHK, OTIMCAHHBIN OKOJIO chephl;

12 cdepa, BlIMcaHHAs B MHOTOTPAHHUK HITH B bubmorexa HOK

pa, p https://m.eds00.ru/0b136158
TEJIO BPAILICHUS

13 [TonsTre 06 00bEMe. OCHOBHBIE CBOKCTBA bubmorexa [JOK
00BEMOB TeT https://m.edsoo.ru/26a03fb7

bu6mmoreka [IOK

14 O0BEM HUIIMHIpa, KOHYCA

I 7pa, y https://m.edsoo.ru/5513d87b
bu6nmoreka [JOK

15 O0BEM 1mIapa u TIomaab chepsl

p mank chep https://m.edsoo.ru/d189bde2
[Tono6HbIe Tena B MPOCTPAHCTBE.
16 CoOTHOIIEHUS] MEXY TUIOMIAISIMHU bubmorexa HOK
. '.[.[y Haa https://m.edsoo.ru/810cfleb
MOBEPXHOCTEH, 00bEMaMHK MOAOOHBIX TET

17 KonrtponsHas padora no remam "Tena bubnnorexka [JOK
Bpamenus" u "O6beMbl Ten" https://m.edsoo.ru/4a33a8ab

bu6mmoreka [IOK

18 BekTop Ha MII0CKOCTH ¥ B TPOCTPAHCTBE

https://m.edsoo.ru/5caefclb




bu6mmoreka [IOK

19 Cno>xeHue ¥ BRIYMTAHHUE BEKTOPOB
P https://m.edsoo.ru/23f4f089
bubmuorexa [JOK
20 YMHOKEHUE BEKTOPA HA YUCIIO
P https://m.edsoo.ru/dee379¢eb
Pasnosxenune BekTopa 1o TpéM
21 HEKOMIUIaHApHBIM BekTopaM. [IpaBuio bubmmorexa [IOK
P pam- p https://m.edsoo.ru/a28fd74e
napajiejaenumneaa
Pewrenue 3amau, cBA3aHHBIX C
22 MPUMEHEHUEM IPABUJI JEHCTBUH C bubmmorexa [IOK
p P A https://m.edsoo.ru/5a827900
BEKTOpaMHU
7 KoopanHatHO-BEKTOPHBINA METOI ITPU bubnnoreka [HOK
PEIICHUH TEOMETPHUUECKUX 33124 https://m.edsoo.ru/d3alfe30
[IpsimoyronbpHas cucTeMa KOOpIUHAT B
24 1 pOCT zj{CTBe Koopaunatsi BP;KTO a bubmorexa LHOK
POCTPAHCTEE. ROOPA pa- hitps://m.eds0o.ru/48db7058
[Ipocreiimue 3a1aun B KOOpAUHATAX
)5 VYron mexay BekTopamu. CKajasipHOE bubnunorexa [JOK
MIPOU3BEAECHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Boeluucnenue yrioB Mexay OpsIMbIMH U bubnunorexa [JOK
IUIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
7 KonrtponbHast pabota o Teme "BekTops! 1 bubnnoreka [JOK
KOOPJAMHATHI B TPOCTPaHCTBE" https://m.edsoo.ru/77¢22fc5
[ToBTOpenue, 0600IEeHNE U
73 cucreMmaru3anusa 3HaHu. OCHOBHEIE bu6mmorexa [IOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780basSd
MJITAHUMETPUU
[ToBTOpenue, 0600IEeHNE U
. bubmuorexa [JOK
29 cucremMaru3anus 3Hanuii. OCHOBHBIE

¢burypsl, pakThl, TEOPEMBI Kypca

https://m.edsoo.ru/078cd184




IIaHUMETPUHN

[ToBTOpEeHUE, 0600IICHNE 1

bubmuoreka [JOK

30 e i. 3 1
CHCTEMATH3AIIA SHAHMIH. Sa/at https://m.edsoo.ru/7491efeQ
MJIAHUMETPUHU ¥ METOJIbI KX PEIICHHS
[ToBTOpeHuEe, 06001IeHNE 1
31 cHUcTeMaTHu3alvs 3HaHui. 3a1aun 1 bubmorexa HOK
! e https://m.edsoo.ru/4dffda97
TUTAHUMETPUH F METOJIBI UX PEIICHUS
[ToBTOpenue, 0600IIEHNE 1
3 cucrteMaTusanus 3HaHui. OCHOBHBIS | bubmuoreka [JOK
¢burypsl, hakTsl, TCOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTCPEOMETPUU
bubmuoreka [JOK
33 Hrorosas KoHTpoJIbHAsT paboTa 1
TOTOBAs KOHTPOIILHA pabot https://m.edsoo.ru/ec24dfc2
34 [ToBTOpenue, 0600IIEHNE 1 | bubnuorexa [IOK
CHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoOro .
o0pa3oBaTe/IbHON NMPOrPaMMBbI CpeHero o01ero 00pasoBanus
pe3yJbTara
7 I'eomerpus
7.1 OrnepupoBath MOHATUSIMH: TOUKA, MPSMast, IIIOCKOCTh
- [IpuMeHATh aKCHOMBI CTEPEOMETPHUH M CJICJICTBUS U3 HUX MPHU PEIICHUU
' reOMETPUUYECKUX 3a7a4
- OnepupoBarTh MOHATHUSAMH: TapaieIbHOCTh M MEPHEHAUKYISIPHOCTh
' MPSIMBIX U IJIOCKOCTEN
74 KnaccupunupoBars B3auMHOE pacloioXKEeHHE MPSIMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: JBYTPaHHbBIN yroJl, TPaHU JABYIPAHHOTO YIJIa,
7.5 pedpo ABYTpaHHOTO yTiia, TUHEHHBINA YTOJI IBYTPAHHOTO yIJia, IpaaycHas
Mepa JBYTPaHHOIoO yria
_p OnepupoBaTh MOHATUSMU: MHOTOTPAHHUK, BBIMYKJIBIA U HEBBIMYKJIBIN
' MHOTOTPaHHUK, JIEMEHTHl MHOTOTPAHHHKA, IPaBUIIHLHBI MHOTOTPAHHUK
77 Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOIPAHHUKOB (MMpaMuja, MpU3Ma,
' MPSIMOYTOJIBHBIN TTapajieNenuIe], Ky0)
KnaccupunupoBare  MHOTOTpaHHMKH, BbIOMpas  OCHOBaHUS s
. Kknaccupukanud  (BBIMYKJIBIE W HEBBINYKJIblE  MHOTOTPAHHUKH,
' MpaBUJIbHBIE MHOTOTPAaHHUKH, TPSIMbIE ¥ HAKJIOHHBIE TPU3MBEI,
napaieenune/ibl)
79 OnepupoBathb MOHATUSMU: CeKymas IIJIOCKOCTB, CEYeHue
' MHOTOTPaHHUKOB
210 OOBSICHATh TPHUHIUIBI  MOCTPOCHHUS  CEYCHWH  MHOTOTPAHHUKOB,
' HCIIOJIb3YSl METO/] CJIEZOB
211 Ctpouth ce4eHHs MHOTOIPAaHHUKOB METOJIOM CIIEAOB, BBIMOJIHATH

(BBIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX GHUTYD:




BHJI CBEpPXY, COOKY, CHU3Y

7.12

Pemarp 3a1aun Ha HAXOX/IEHUE T€OMETPUUYECKUX BEIUYHMH M0 00pasiam
WA aIrOpuTMaM, MPUMEHSS W3BECTHBIC AHAJUTUYECKUE METOABI IPHU
pELIEHUM CTAaHJAPTHBIX MAaTeMaTUYECKUX 3aJad Ha BBIYUCIICHUE
pacCTOSHUN MEXIY ABYMSI TOYKAMH, OT TOYKH 1O NPSAMOM, OT TOYKH JI0

IIJIOCKOCTH, MEXKAY CKPCIMUBAOIINUMHUCA ITPAMBIMHA

7.13

PemraTe 3aa4i Ha HaXOXXIACHUC I'COMCTPHUUYCCKUX BCIWYHH I10 o6pa3uaM
WK aJIropuTMaM, IMPUMCHASA HU3BCCTHLIC AHAJIUTUYCCKUC MCETOAbI IIPpH
peIICHUN CTAHAAPTHBIX MATCMATHUYCCKUX 3aJlad Ha BBIYHCIICHHC YIJIOB
MCXKAY CKPCIIHMBAIOUMIMMHUCA IPAMBIMH, MCKIAY Hp?[MOfI H ININIOCKOCTBIO,

MCKAY IJIOCKOCTAMHU, IBYI'DAHHBIX YI'JIOB

7.16

7.17

Beruucisate 00bEMBI M IUIOIIAJIM  TIOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mupamMuaa) ¢ MpUMEHEHHUEM (GOPMYII, BBIYHCIISATH COOTHOIICHU ST
MEXKIY IUIOMIAISIMHU MMOBEPXHOCTEH, o0BéMaMu MOJOOHBIX

MHOTI'OIrpaHHUKOB

OHepI/IpOBaTB MNOHATUAMHA: CHMMCTpPUSA B IIPOCTPAHCTBC, LCHTP, OCb H

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUH (PUTYPBI

N3Bnekarp, mpeoOpa3oBbIBaTh U HHTEPIPETHUPOBATH HHPOPMALIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTypax, MPEeACTaBICHHYIO Ha
YepTexkax U PUCYHKAX

[Ipumensats reomerpuueckue (akThbl JUIsI PEUICHUS CTEPEOMETPUUECKHIX
3a7a4, MPEANOJararwlluX HECKOJIbKO IIAroB pEILICHMS, €CIU YCIOBHS
MIPUMEHEHUs 3a1aHbI B IBHOU (hopme

[IpumensaTh mnpocTelime MporpaMMHBIE CPEACTBA W AJIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBbI ITPHU PCHICHUN CTCPCOMCTPUICCKUX 3a/1a1

7.19

7.20

HpI/IBOI[I/ITL MNPpUMEPBI MATCMATHYCCKUX 3aKOHOMepHOCTCf/'I B IIpUpoJAC U

JKHU3HH, paClIO3HABATh IMTPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBE

[IpuMeHsATH MOTyYeHHbIE 3HAHUS HA MIPAKTHUKE: aHAIM3UPOBAThH pPeabHbIe
CHUTyallul W TIPUMEHSTHh W3y4YCHHBIC TIOHSATHS B TMPOIECCEe ITOMCKA
pereHus MaTeMaTHYECKU chopMyITMPOBAHHOM pooJIeMBl,
MOJICJIUPOBaTh pPeabHbIE CUTYallMH Ha sI3bIKE T€OMETPHUH, MCCIIE0BATh
MOCTPOEHHBIE MOJIENU C HCIIOJIb30BAaHHUEM T€OMETPUYECKUX MOHATHH H
TEopeM, armapara anreopsl, pelaTh IPAKTUYECKHE 3a7aul, CB3aHHBIE C

HaXOXJACHUCM I'COMCTPHUICCKUX BCINYNH




11 KJIACC

Kon IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMOro .
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJbTara
6 ['eomerpus
OnepupoBaTh NOHITUSIMU: LIWIMHIPUYECKAsl TIOBEPXHOCTH, 00pa3yolne
6.1 HUAJTUHAPUYECKOW TMOBEPXHOCTH, LHWIMHIP, KOHUYECKash IMOBEPXHOCTD,
' oOpa3yromue KOHHYECKOH  IMOBEPXHOCTHU, KOHYC, cdepuyeckas
MMOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (LUINHAP, KOHYC, cdepa u map)
6.3 OOBSICHATH CIIOCOOBI MTOTyYEHUS Tell BpallleHus
6.4 KnaccuduupoBaTs B3auMHOE pacnoiokeHue cepsl U MI0CKOCTH
OnepupoBaTh MOHATHSIMH: IIAPOBOM CETMEHT, OCHOBAaHHWE CETMEHTa,
6.5 BBICOTA CETMEHTA, LIApOBOM CJIOW, OCHOBAaHUE IIAPOBOIO CJIOS, BBICOTA
[IAPOBOTO CJIO0S, IIIAPOBOM CEKTOP
6.6 Bbrancnsate 00bEMBI M MUIOIMIAAM TOBEPXHOCTEH Tel BpalleHUs,
' FEOMETPUUECKUX TeJl C MPUMEHEHUEM PopMyJT
OnepupoBaTh MOHATHSIMH: MHOTOTPaHHHUK, BIHMCAaHHBIM B cdepy u
6.7 OINMCAHHBII 0KOJIO cdepbl, cepa, BIUCAHHAS B MHOIMOTPAHHUK WIN TEJI0
BpallleHus
63 BbIUMCHIAT COOTHOIIEHHMS MEXIY IUIOMIAJAMH TMOBEPXHOCTEH U
' 00BEMaMHU TOJOOHEIX TEIT
. N3o00pakats m3ydaembie GUTYPHl OT PYKH U C TIPUMEHEHHEM TPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
BbIMonHATE (BBIHOCHBIC) TUIOCKHE YEPTEXKU U3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BUA CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUEHUS Tell
BpallleHUs
W3Brekatb, WHTEPIPETUPOBATH M TPEe0OpPa3OBLIBATh WH(GOPMAIIUIO O
6.11 MPOCTPAHCTBEHHBIX TEOMETPHUECKUX (Urypax, MpeACTaBICHHYIO Ha
YyepTexkax U pUCyHKax
[TpumeHsTh TeoMeTpuYecKrue (PaKThI AJSl PEIICHUS] CTEPEOMETPUICCKIX
6.12 3a/1a4, MPEINOJIAralolluX HECKOJIBKO IIAaroB pEIICHUS, €CJIH YCIOBUSA
MPUMEHEHHUS 3a/laHbl B ABHOU (hopme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BreimonaaTs ,Z[GﬁCTBHSI CJIOKCHUSA BCKTOPOB, BBIYUTAHHWA BCKTOPOB H
YMHOKCHHA BCKTOpa Ha YHCIIO, OGT:SICHHTB, KaKMMH CBOMCTBaMHU OHH

o0J1amaroT

6.15

HpI/IMeHﬂTB IIPAaBUJIO MapaJlICICIIUIICaAa IIPHU CII0OKECHUHU BEKTOPOB

6.16

OHCpHpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAWHATBEI B IIPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpaA, paB€HCTBO BCKTOPOB, KOOPAHWHATBI BCKTOpPA,
yroa MCExKAy  BCKTOpaMu, CKaJIIpHOC  HNPOU3BCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauth cyMMy BEKTOpOB M 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

Pemars HpOCTCﬁIHPIG reOMCTPHUUYCCKUC 3aJa4d Ha JIIPHUMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O METOa

Pemats 3aJa4d Ha [A0Ka3aTCJIbCTBO MATCMAaTHYCCKHX OTHOIIICHUH |
HaXO0XIACHUC I'COMCTPUYCCKHUX BCIUMYHH II0 06pa3uaM HJIK aJITOpUTMaMm,
MMPpUMCHAA HN3BCCTHBIC METOBI npu PEIICHUN CTaHAAPTHBIX

MaTeMaTHYCCKUX 3a1a4

6.21

[IpuMeHATh mpocTEeHIIME NPOrpPAMMHBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUICCKUX 3a1a1

6.22

IIpuBOAUTE NMpUMEPBHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE H

JKHU3HHU, paCllO3HABATDH IIPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[TpuMeHsATH TOJIydeHHbIE 3HAHHWA Ha MpaKTHKE: aHaJIU3UpOBaTh
pealibHble CUTyallUM U TPUMEHSATh H3y4EHHbIE IOHATHSA B IpoOIEcce
MOKCKAa pEIIeHUs MaTeMaTU4ecKu C(HOPMYITUPOBAHHON MpOOIEMBI,
MOJIEJTMPOBaTh pealibHble CUTYAl[MU Ha S3bIKE T€OMETPUHU, HCCIIEI0BaTh
IIOCTPOECHHBIE MOJENIN C UCIOJIb30BAHUEM T'€OMETPUYECKUX IMOHATHH U
TeopeM, amnmnapara aareopsl, pemarh NpakTUYecKue 3aaul, CBsI3aHHBIE C

HaXO0XIACHUEM I'COMCTPHICCKUX BEIINYHNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

7.1

7.2

I'eomerpus

OcHOBHBIE TOHATHSI CTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTb, MPOCTPAHCTBO.
[TonsTie 00  aKCMOMATUYECKOM  IOCTPOCHUU  CTEPEOMETPUHU:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

B3aumHoe  pacrnosokeHue  OpsIMBIX B IIPOCTPAHCTBE:  IE€pPECEKaIOLIUecs,
napajulefibHble U CKpelmBarommecs mnpsimeie. [lapamiensHOCTh MPSAMBIX U
IJIOCKOCTE B  MPOCTPAHCTBE: MapajulelibHbIe TPsIMbIE B  IMPOCTPAHCTBE,
NapajuieTbHOCTh TPEX MPSIMBIX, MApPAIJICNIBHOCTh MPSAMON M IIOCKOCTH. YTJBI C
COHANPABJICHHBIMU CTOPOHAMH, YIrOJd MEXIy NpPSIMBIMH B TIPOCTPAHCTBE.
[TapannenabHOCTh MIOCKOCTEW: MapajiiesibHbIE MJIOCKOCTH, CBOMCTBA MapajlielbHbIX
mockocteit. [Ipocrteitmme npocTpaHCTBEHHBIE (DUTYpHI HAa IUIOCKOCTH: TETPadp,

KY6, napajijieJIenmIic [, IOCTpoOCHUE Ce4YeHUI

7.3

IlepneHAUKYIAPHOCTE NPSAMOM M IUIOCKOCTH: NEPHEHAMKYJAPHBIE IPSMBIE B
IIPOCTPAHCTBE, MIPSAMBIE MapAJUIEIIbHBIE U IEPIIEHANKYIISIPHBIE K IITIOCKOCTH, IPU3HAK
NEPIEHAUKYIIAPHOCTH IIPSIMOM U IUNIOCKOCTH, TEOPEMA O MPSAMOU MEPIIEHAUKYIISAPHOU
IUIOCKOCTH. YTJbl B TPOCTPAHCTBE: YIroJd MEXAYy IMpsSAMOM H IUIOCKOCTBIO,
JBYI'PAHHBIA yroOJI, JIMHEHMHBIM Yroia JAByrpaHHoro ymia. Ilepnenguxkymsap u
HAaKJIOHHBIE: PACCTOSHHE OT TOYKM JO IUIOCKOCTH, PACCTOSHHE OT NIPSIMOM 10
IUIOCKOCTH, MPOEKIUs (PUIypbl HAa IUIOCKOCTh. [lepneHauKyIsipHOCTh MIIOCKOCTEH:
NpU3HAK  MEPHEHAUKYIIPHOCTH  JIByX  IUlockoctel. Teopema o  Tpéx

NEpNCHAUKYJIApax

7.4

[TonsiTie MHOTOrpaHHHMKAa, OCHOBHBIE JJIEMEHThl MHOTOTPaHHHKA, BBINYKIbIE U
HEBBIMYKJIbIE MHOTOTPAaHHUKHU, pa3BEpPTKa MHoOrorpaHHuka. Ilpusma: n-yronpHas
IpU3Ma, TPaHU U OCHOBAHMS IPU3MBI, NpsIMas U HAKJIOHHAs NMpHU3MbI, OOKOBas U
II0JIHAsl TIOBEPXHOCTH NMpu3Msl. [lapannenenunen, npsiMOyroJIbHbIN Napauieaenune
u ero cpoucTsa. [lupamuna: n-yroapHas nupamMmuaa, rpaHd U OCHOBAaHUE ITUPAMHUJBL,
OOKOBasi U IMOJIHAS MMOBEPXHOCTb MHUPAMM[BI, NPABUIbHAS M yCEUEHHAs MUpaMUa.

DJIeMEHTHI INpu3Mbl MW IMHPAMHUIBL. HpaBI/IJ'II)HBIe MHOI'OTpaHHUKH: IIOHATHUC




7.5

7.6

7.7

MPaBUJIBHOTO MHOIOTPaHHUKA, IPAaBWIbHAs NpU3Ma M MPAaBWIbHAS NUPAMHUAA,
NpaBUIbHAS TPEYTOJIbHAS NMUPAaMUa M IPaBUIIBHBINA TeTpasap, KyO. [IpencraBnenue
O TMPaBWIbHBIX MHOIOTPaHHUKAX: OKTa’Ap, AOJAEKAdAp U uKocadapyrue CedeHus

IMPU3MBbI 1 TUPAMUIBI

CummMeTpuss B TNPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTEJIBHO TOYKH, IPSIMOM,
IUIOCKOCTH. DJIEMEHTBI CUMMETPUH B MMUPAMUJIAX, IApaUICICIUIIEIaX, TPABUIbHBIX

MHOI'OrpaHHHUKax

Bbruucnenue 31eMEeHTOB MHOTOTPAaHHHMKOB: pEOpa, nuaroHanu, yriel. [lnomans
OOKOBOW IOBEPXHOCTH U IOJHONH IIOBEPXHOCTH MHPSAMONW MpPU3MBI, IUIOLIA/b
OCHOBaHHMH, TeopemMa 0 OOKOBOH MOBEPXHOCTHU MPsIMOH mpu3Mbl. [Tnomans 6oxkoBoi
IOBEPXHOCTH M TIOBEPXHOCTH IPABUJIBHOM MUPAMUIBI, TEOpeMa O IUIOIIAAH

yceuénHoi nupamuabl. [lonstue 06 06béme. OObEM NUpPaMUIbI, TPU3MBI

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

00BpEMaMU ITOTOOHBIX TENI

11 KIIACC

Kon

IIpoBepsieMbIi 3JIEMEHT COACPKAHUS

6

I'eomerpus

6.1

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

o0pa3ymolas 1 0ch, TUIOMIAlb OOKOBOH U MOJHON MOBEPXHOCTH

6.2

6.3

Konnueckas moBepXHOCTh, 00pa3yronue KOHUYECKON MMOBEPXHOCTH, OCh M BEPIITNHA
KOHWYeCKoi moBepxHOCcTH. KoHyc: OoCHOBaHME W BeplIMHa, 00pasyromias U OcCh,
onaab OOKOBOM M TIOTHOM TMOBEPXHOCTH. YCEUYEHHBIN KOHYC: 0oOpasyromiue u

BbICOTA, OCHOBAaHUA U OokoBas ITOBEPXHOCTDH

Cdepa u map: neHtp, paauyc, AMaMeTp, IIoLalb NOBEepXHOCTH ceprl. Bzanmuoe

pacnosoxeHue cepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIONaib

cepsl

6.4

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

6.5

KomOunanmu Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTPAaHHUK, OMHCAHHBIA

0KO0JI0 cepsl, cepa, BIMCAaHHAS B MHOTOI'PAaHHMK, WM TEJIO BPAILICHHS

6.6

[TonstTne 06 oO0béMe. OcHOBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
OpSIMOYTOJIBHOTO Tapajienenunena u ciuenctsus u3 He€. OO0bEM LMIMHApA,

koHnyca. O0bEM 1mapa u riIonmaab chepsl




[Tomobuple Tema B mpocTtpaHcTBe. COOTHOMICHHS  MEXIy  IUIOMIASIMU

67 MMOBEPXHOCTEH, 00hEMaMHK MOAO0HBIX TET
6.8 Ceuenuss nwiuHapa (MapauiebHO W TMEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca
' (mapanenbHOE OCHOBAHUIO U MPOXO/SILEE YEpPE3 BEPILIUHY), CEUECHUS 11apa
Bekrop Ha miockoctu u B mpoctpaHcTBe. CIIOXKEHHWE M BBIYMTAHUE BEKTOPOB.
6.9 YMHOXEHUE BEeKTOpa Ha 4ucio. Pa3noxeHue BekTopa 1o TpEM HEKOMIUIAaHAPHBIM
. BekTopaM. [lpaBuno mnapamnenenunena. PemeHune 3amad, CBA3AaHHBIX €
IIPUMEHEHUEM IIPAaBUJI ACUCTBUI C BEKTOPaMU
[IpssMoyronbHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTtsel BekTOpa.
6.10 [Ipocreiimue 3amauM B KoOpJAMHATax. YTros Mexay Bekropamu. CkansipHoe

IMPOMU3BCACHUC BCKTOPOB. Brruncienue YrJIOB MCXKAY NPAMBIMU M IINIOCKOCTAMM.

KOOp,I[I/IHaTHO-BCKTOpHHﬁ MCTOJ IIPpU pCIICHUU I'COMCTPHUYCCKUX 3adaYd




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiembie TPeOOBAHUS K NMPEIMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI CPeIHEro 06111ero
o0pa3zoBaHus

Bnanenue meromamMM J10Ka3aTeNbCTB, alrOpUTMaMHU peELICHUs 3ajady;
yMeHue (opMynupoBaTh W ONEPUPOBATH MOHATUSMM: OIpe/eNIeHue,
aKCUOMa, TeopeMa, CIEACTBUE, CBOMCTBO, IPU3HAK, J0Ka3aTeJIbCTBO,
paBHOCHIIbHBIE (POPMYIMPOBKH; IPUMEHSTh UX; YMEHHE (HOPMYIUPOBAThH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEPXKIACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BaTh METOJ MaTeMaTHYeCKOW WHIYKINH;
IIPOBOAMTH  JIOKA3aTEIbHBIE pPACCYKIEHUS IpU pPELIEHUU 3aj]ad,
OLICHMBATh  JIOTMYECKYIO  IPAaBUJIBHOCTb  PACCYKICHUH;  yMEHHE
ONEepUpPOBaTh MOHATUSAMHU: MHOXECTBO, MOJAMHOXECTBO, ONEpaLUU Hal
MHOJKECTBAMH; YMEHHME HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar Ui ONUCaHUs peaibHbIX MPOIECCOB U SBJIEHUHN U IIPU PEIICHUN
3ajja4, B TOM 4HCJIE€ W3 JPYTUX YUYeOHBIX INIPEAMETOB; YMEHHE
ONepUpPOBaTh MOHATHAMU: Tpad, CBA3HBIN Ipad, AepeBo, IUKI, rpad Ha
IUIOCKOCTH; YMEHHE€ 3a/laBaTh W ONUCHIBaTh TIpadbl pPa3TUUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MPU PELICHUH 3a/1a4

YMeHue omnepupoBaTh MOHSATHSAMHU: HATypaIbHOE YHCIIO, IIEJI0C YHCIIO,
CTEMeHb C IIEJIBIM MOKa3aTeIeM, KOPeHb HATypalbHOU CTETEeHU, CTETICHb
C paluoOHAJIBHBIM  TIOKa3aTelieM, CTeNeHb C  JICHCTBUTEIBHBIM
Mokasarenem, JiorapudM 4YUClIa, CHHYC, KOCHHYC M TaHIEHC
MPOU3BOJIBHOTO YHCIA, OCTATOK IO MOMYI0, pallMOHAIBHOE YHCIIO,
HppaloOHaIbHOE  YHCJIO,  MHOXECTBAa  HATYypAJIBHBIX,  LEIBIX,
palioHaTIbHBIX, JIEUCTBUTENBHBIX YHCENT, YMEHHE HCIIOJIb30BaTh
IMPU3HAKHU JCIMMOCTH, HauMEHbIITNN O6IIII/II\/II JCIUTCIIb U HANMMCHBIIICC
oOmiee kpaTHoe, anropuT™ EBKIna mpu pelieHru 3aaad; 3HaKOMCTBO C
pPa3IMYHBIMH ~ TIO3UIMOHHBIMH ~ CHUCTEMaMH  CUHUCIICHHS,  yMEHHE
BBIIOJIHATL BBIYUCIIEHUE 3HAUEHUU U HpeOGPaSOBaHI/IH BBIpa)KeHI/Iﬁ CcO
CTeNeHsAMH M JorapudmMaMu, MpeoOpa3oBaHUsl IPOOHO-PAMOHATBHBIX

BLIpa)KeHHﬁ; YMCHHUE ONCPUPOBATH IMOHATHAMHA: IMOCJICIOBATCIbHOCTD,




apupmMeTHuecKas nporpeccus, reoMeTpuuecKas nporpeccus,
OeckOHeYyHO yObIBaroIiasi TeOMETpHYECKass MpPOTrPeccHus; YyMEHHE
3aJjaBaTh M10CJIEI0BATEIbHOCTH, B TOM YHUCIIE C IOMOIIBIO0 PEKYPPEHTHBIX
dopMyrn; yMEHHE ONEepUpOBaTh MOHATHUSMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOYJIb U apIyMEHT KOMILIEKCHOTO
yuciaa, ¢opmMa 3amucHd  KOMIUIEKCHBIX 4ucell  (TeoMeTpudeckas,
TPUIrOHOMETpHUUECKass U  anreOpauyeckas); yMeTb IPOU3BOJIUTH
apu(MeTHUECKUe NEHCTBUS C KOMIUIEKCHBIMU YHWCIIAMH; TMPHUBOJHUTH
IOPUMEpPbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  YHCE;  OINEepUpOBaTh
HNOHATUSIMM:  MaTpuma 2x2 u  3x3, onpenenurenb  MaTpULbL,

FeOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

YMeHHEe OonepUpoBaTh MOHATHAMU: PALMOHAIBHBIC, UPPALMOHAJIBHBIC,
[IOKa3aTeNlbHbIE, CTENEHHBIE, JIOTapu(PMUUECKHE, TPUTOHOMETPUUECKUE
YPaBHEHHsS U HEPAaBEHCTBA, MX CUCTEMBI; YMEHHE OIEpUPOBATH
MOHATUSAMH: TOXIIECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHHE, ypaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, PAaBHOCUJIBHOCTH
YpPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTh YpPaBHEHWS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI PA3IMYHBIX IMPUEMOB; PEIIATH
YpPAaBHEHUsI, HEPAaBEHCTBA M CHCTEMBl C NApaMETPOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI Ui PELIECHUsS MATEeMaTHYECKUX

3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTe HayKu U pealbHOM KU3HU

YMenue onepupoBaTb MNOHATUSIMH: (YHKIUSA, YETHOCTh (YHKIIHH,
HNEPUOJIMYHOCTh (DYHKIMHM, OrpaHMYEHHOCTb (YHKIMH, MOHOTOHHOCTb
GyHKIMH, SKCTpeMyM (QYHKIMH, HauOoJblllee M HauMEHbIlIee 3Ha4EHUS
(GYyHKIMU HA TPOMEXYTKE, HeNpepbIBHAs (YHKIIMS, aCUMIITOTHI Ipaduka
GbyHKIMM, TepBasi U BTOpas MPOU3BOJHASA (DYHKIMHU, TEOMETPUUECKUN U
¢u3nyeckuif CMBICT TPOU3BOJHOM, NepBOOOpa3Has, OIpeaeIEHHBIN
MHTETpall; YMEHHE HAaXOIUTh aCUMNOTOTHI rpaduka (yHKIUH; yMEHUe
BBIUNCIIATh IPOU3BOJAHBIE CYMMBI, IIPOU3BENEHHUS, YacTHOIO U
KOMIO3UIMHK (QYHKIMI, HAXOIUTh ypaBHEHHE KacaTelbHOW K Tpaduky
(GyHKIMU; yMEHHE HAaXOJUTh INPOU3BOIHBIC 3JIEMEHTApHBIX (YHKIUH;
YMEHHE UCMOIb30BaTh MPOU3BOJHYIO JUISl HCCIeNOBaHHUA (DYHKIU,
HaXOJUTh HAWOOJbIIME M HAWMEHBIIWE 3HAYEHUs (YHKIMN; CTPOHUTH
rpaMKi MHOTOYJIEHOB C HUCIOJIb30BAaHMEM alllapaTa MaTeMaTHYeCKOro
aHajau3a; IMPUMEHATh NPOU3BOAHYIO JUIS HAXOXKIACHUS HAWIY4IIEro

pE€mICHUA B INPHUKIAJHBIX, B TOM YHCJIIC COHAIBHO-DKOHOMHWYCCKHUX M




bU3UYEeCKUX 3a7avyax; HAXOAUTh TUIOMIAJAN U O0BEMBI (PUTY C MTOMOIIBIO
I/IHTeI‘paJIa; HpI/IBOI[I/ITL HpI/IMCpBI MATEMATHUYCCKOI'O MOI[CJIPIpOBaHI/IH C

MOMOIIBI0 Au(depeHITnaTbHBIX YPaBHCHUI

VYMeHue onepupoBaTh MOHATUAMU: rpaduk (QyHKOMM, oOpaTHas
GyHKIMSA, KOMIO3UIUS (YHKUUH, TUHEWHas (yHKIWSA, KBaJpaTHUHAS
byHKIHS, parmoHanbHas byHKIHS, CTENeHHas byHKIIHS,
TPUTOHOMETpHUYECKHE  (DYHKIMH, OOpaTHbE TPUTOHOMETPHUYECKHUE
GyHKUMM, @OKa3aTelabHas M Jorapudmuyeckas (QYHKLUUU; YyMEHUE
CTpOUTh TpadUKH H3YyYCHHBIX (YHKIWH, BBIIOJIHATH MPEeoOpa3zoBaHUs
rpaduKoB (YHKLUH, UCIIOJIB30BaTh TPaQUKH ISl U3yUEHUs IPOLIECCOB U
3aBUCUMOCTEH, MPU PEIIeHUH 3a7ad U3 APYrHX Y4eOHBIX MPEIMETOB U
3aJjay U3 peajibHOM JKU3HU; BbIpaXaTb (OPMYJIaMu 3aBUCUMOCTH MEXIY
BEJIMYMHAMH; UCIIOJIB30BaTh CBOiCcTBa W rpadukm QyHKOMA Ui
pelleHys] ypaBHEeHUH, HEPaBeHCTB U 3a/1a4 ¢ IapaMeTpaMu; n300paxkaThb
Ha KOOpPAMHATHOM IIIOCKOCTM MHOXECTBA PpELICHUN YpPaBHEHH,

HCPABCHCTB U UX CUCTCM

VYMeHue pemath TEKCTOBBIE 33/1a4M pa3HbIX TUMOB (B TOM 4YHCIE Ha
MPOLEHTHI, JOJIM U YacTH, Ha ABM)KEHUE, pabOTy, CTOUMOCTh TOBapoOB U
yCIIyT, HAJIOTH, 33/1a4M U3 00JacTH yIpaBJIEHUS JUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBIIATH BBIPAXKEHUS, YPABHEHMs, HEPAaBEHCTBA M HX
CUCTEMBI II0 YCIOBHUIO 3aJa4M, MCCIENOBATh IOJYYEHHOE PEILICHUE U
OLICHMBATh MPaBIONOAOOHOCTh pPE3yJIbTAaTOB; YMEHHE MOJEIUPOBAThH
pealbHBIE CUTYallUH Ha SI3bIKE MATEMAaTUKH; COCTABIIATH BBIPAYKEHHS,
YpAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl IO YCIOBHIO 33J1a4H,
UCCJIEN0BATh IIOCTPOEHHBIE MOJCIM C UCIOJIB30BAaHUEM armapara

anredpbl, UHTEPIPETUPOBATH MOTYYEHHBIN PE3yabTaT

YMeHue onepupoBaTh MOHATUSAMU: CpeAHee apuPMEeTHIECKOe, MeruaHa,
HauOoJiblllece W  HAWMEHBIIEE 3HAYCHWs, pa3Max, JUCIEPCHS,
CTaH/JapTHOE OTKIOHEHHE YHCIOBOrO HabOpa; YMEHHE U3BIIEKATh,
WHTEPIPETHPOBaTh WH(OOPMAINIO, TPEICTABICHHYIO B TabmuIax, Ha
quarpammax, rpadukax, OTpaskarollyr0 CBOWCTBA peallbHBIX MPOIECCOB U
SBJIGHUH; MPEACTaBIATh HH(OOPMALIHIO C TOMOIIbIO TAOJIUI U TUArPaMM;
UCCJIE0BAaTh CTAaTUCTUYECKUE JaHHBIE, B TOM YHCJIE C MPUMEHEHUEM
rpaguyeckux METOJOB M  JJIGKTPOHHBIX  CPEICTB; TrpauuecKku
UCCIICIOBAaTh COBMECTHBIC HAONIOACHHUS C TOMOINBIO JAUarpaMm

paccerBaHMs U JTUHEUHOU perpeccuu




YMeHue onepupoBaTh MOHATHSAMHU: CIyYalHBIM OMNBIT W CIy4ailHOE
COOBITHE, BEPOSITHOCTH CIIY9alHOTO COOBITHSI; YMEHHUE BBIYHCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHUEM TpapUUECKUX METOJIOB; PUMEHSThH
GOpMyIBI CIIOKEHUS W YMHOXKEHHUS BEPOSTHOCTEH, (POpMyiy IOIHON
BEepOSATHOCTH, hopmyny bepHyiin, koMOnHaTOpHBIC (PaKThl U GOPMYIIBL;
OIICHUBATh BEPOSITHOCTH pealbHBIX COOBITHIH; yMEHHE OIEepUPOBATH
NOHATUSIMH: CIIydaiiHas BEJWYHMHA, paCIpeleiCHue BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXKUIAHHWE, IUCIEPCHUS M CTAHJAPTHOE OTKIOHCHHE
CIIyuallHOW  BEJIMYWHBI, (QYHKIHUU paclpelesieHus] W IUIOTHOCTH
PaBHOMEpPHOTO, TOKA3aTeIbHOTO W HOPMAJBHOTO pacIpeesieHu;
YMEHHE WCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX PACHpPEICICHUH JUIsI
peIIeHUs 3aJa4;, 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIMX YHCEN,
METO/bI BBIOOPOYHBIX HCCIICAOBAHUI, YMEHUE MPHBOIAUTH MPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBIIMX YHCET B MPHUPOJHBIX W OOIIECTBEHHBIX
SIBJICHHUSX; YMCHUE OTNICPUPOBATh TOHATHSIMH: COYCTAHHE, IEPECTAaHOBKA,
YHCII0O COYCTAHWM, YHCIO TIePeCcTaHOBOK, OMHOM HproTOHA; yMeHue
MPUMEHSITh KOMOMHATOPHBIE (DAaKTHI M PACCYKICHUS AJISl PELICHUS 3a7a4;
OIICHHUBATH BEPOSTHOCTH peaTbHBIX COOBITHIA; COCTaBJISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘IeHHHﬁ pe3yiabTar

YMeHue onepupoBaTb IOHATUAMHU: TOYKa, INpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BeJIMYMHA YyIJa, IUIOCKUH  Yroil,
JIBYTpaHHBIA Yyroji, TPEXTPaHHBIM yroj, CKpEeIIMBAIOLIUECS IMpsMBbIE,
NapajuIeIbHOCTh U MEPHEHIUKYISPHOCTh NMPSAMBIX U IUIOCKOCTEH, yroin
MEXY NPSAMBIMHM, YTOJI MEXAY NPSAMON M IUIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH [0 IMJIOCKOCTH, PACCTOSHUE MEXIY
IPSIMBIMHU, PACCTOSTHUE MEXKY TUIOCKOCTSIMHM; YMEHHE MCIIOIb30BaTh IpU
pellleHnn 3aa4 W3ydeHHble (aKThl U TEOPEMBbI IJIAHUMETPUHU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYKAIOLIET0 MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJENH C IOMOIIBI0 T€OMETPUUECKUX TMOHATHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3aaUU
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YMeHue onepupoBaTh MOHATHUSAMHU: IJIOMIAAL (UTYphl, 00bEM (UTYDHI,
MHOT'OTPaHHMK, MPAaBUIbHBI MHOTOTPAaHHMK, CEYEHHME MHOIOIDAaHHUKA,
Ky0, mapajuienenumnen, mnpu3Ma, nupamuaa, (urypa u HOBEPXHOCTH
BpaIlEHNs, LUWIMHIpP, KOHYC, map, cdepa, IIomaas chepsl, MIomanb
MOBEPXHOCTU TMHPaMM[bI, TPU3MBI, KOHYycCa, IMIMHApa, 00BEM Kyoda,

MPSIMOYTOJIBHOTO TapajijieNienumnea, MUpaMuabl, TPU3MbL, LWIHHIPA,




KOHYCa, Il1apa, pa3BEPTKA MOBEPXHOCTH, CEUEHUsS KOHYCa W LIWIMHIpA,
napajuleJibHblE OCH WM OCHOBAHMIO, CEYEHHME 1Iapa, IUIOCKOCTb,
Kacaromasicsi cdepbl, LUIUHAPA, KOHYCa; YMEHHE CTPOMUTH CEYEHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHUKH, (PUTYPBI U MOBEPXHOCTH
BpalIEHUs, UX CEUYEHHUS], B TOM YUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTh CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIEHO
dbopMynupoBaTh ONpesesieHus u3y4aeMbIX (DUTYp, BBIIBUTATH THUIIOTE3bI
0 CBOMCTBax M NMpPH3HAKaX reOMETPUYECKUX (UTYp, 0OOCHOBBIBATH WIIH
OmpoBepraTh HX; YyMEHHE MPOBOAUTH Kiaccudukanuio Quryp mo
Pa3NUYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHEIC

IMOCTPOCHUA
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YMeHHe omnepupoBaTh MOHSTHUSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CHMMETPHS Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue TMOa00Us, MOMOOHBIE (QUIYpHI; yMEHHE
pacro3HaBaTh paBHBIC W TOJOOHBIE (PUTYpPHI, B TOM YHCJIE B MPUPOJE,
UCKYCCTBE, apXUTCKTYpEe; HCIIOJIb30BaTh T€OMETPUYCCKHE OTHOIICHHS
IpH PEIIeHWH 3a7ad9; HaXOJUTh T€OMETPUYCCKHE BEIUYHMHBI (ITHHA,
yroy, IUomaab, o0bEM) TpH peUIeHHH 3aJad U3 JPYruX Yy4eOHBIX
MIPEIMETOB M U3 PEATHHON JKU3HH;, YMEHUE BBIYUCIIATH TCOMETPHUECKUE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMIa[b, OOBEM, IUIOIMIATh TOBEPXHOCTH),
UCTIONIB3YSl M3YYCHHBIE (DOPMYIIBI M METONBI, B TOM YHCIE: TUIOIIAIb
MOBEPXHOCTU MUPAMUbI, IPU3MBI, KOHYCa, IWIUHIPA, TUIOMAAb Cepsl;
00BEM KyDOa, TPSIMOYTOJBHOTO MapaijiesienuIea, MUpaMUIbl, PU3MEI,
WIMHApPA, KOHYycCa, Iapa; yMEHUE HaxOJUTh OTHOIIEHHE O0O0BEMOB

MoJI00HBIX QUryp

VYmenue ONCpUPOBATH NOHATUAMU: MIPAMOYT'OJIbHAA CUCTEMAa KOOPAWHAT,
BEKTOp, KOOPJIUHATHI TOYKU, KOOPIUHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpAa HAa YHCIIO, Pa3joKEeHHE BEKTOpa Mo Oas3ucy,
CKaJIIPHOE TIPOM3BE/ICHUE, BEKTOPHOE MPOM3BEACHUE, YroJl MEXKIY
BCKTOpaMH; YMCHHEC HCII0JIb30BAaTh BeKTOpHBIfI u KOOp}IHHaTHBIﬁ METO
JUIS  pEIICHWs] TEOMETPUYCCKMX 3aJad W 3aj]ad JAPYruX Y4eOHbBIX

MIPEAMETOB
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YMmenue BbIOMpaTh MOIXOMSAIIMN METOX Ui pELIeHHS 3allauu;
[IOHUMaHUE 3HAYMMOCTH MATEMaTUKH B U3YYCHUU IPUPOAHBIX H
OOIIIECTBEHHBIX MPOLECCOB M  SBICHHH; YMEHHE pAacCIO3HABATh

IMPOABJICHUEC 3aKOHOB MATEMATHUKH B HCKYCCTBC, YMCHHE IIPHUBOIWTH




INpUMEPBI  MATEMATHYCCKUX

MaTeMaTU4YeCKON HayKu

OTKPBITUHA  POCCUHUCKON W  MHUPOBOH




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Kon
1 Yucna v BBIYKCICHUS
1.1 Harypanbnsle u nensie yucna. [IpusHaky JenMMOCTH HEIbIX YUCEIl
- Panmonaneupie uyucna. OOBIKHOBEHHbIE U JCCSITHUYHBIE JIPOOH, MPOLEHTHI,
' 0OeCKOHEUHBIC TIEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HaTypalbHOH cremeHu. JleiicTBus ¢ apudmeTnyecKkuMu
' KOPHSIMU HAaTypaJIbHOM CTENEHU
14 Crenens ¢ 1ienbIM nokazarenem. CTeneHb ¢ paluoHalbHBIM Noka3areneM. CBoiicTBa
' CTENEHU
s CuHyC, KOCMHYC M TaHI€HC 4YHUCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' ApPKTaHI€HC YHUCIOBOTO apryMEHTa
1.6 Jlorapudm uncna. JlecaTndyHble U HATypaJIbHbIE JOrapHUPMbI
JeiictBuTenpHble uyncia. ApudMeTHUECKHE OIepalud C  JeHCTBUTENbHBIMU
1.7 yrcinamu. [IpubnnxEHHble BBIYUCIEHUS, TPpaBUIa OKPYIJIEHUS, IPUKHUIKA U OIICHKA
pe3yJsibTaTa BBIYUCICHUN
1.8 [IpeobpaszoBanue BrIpaxeHUN
1.9 KomrmuiekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [{ensie u 1poOHO-palIMOHATIEHEIE YPAaBHEHUSI
2.2 HppannoHainbHbie ypaBHEHUS
2.3 TpuroHomerpruueckue ypaBHEHUs
24 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPAaBHEHHS
2.5 Lenble n 1poOGHO-palIMOHANTbHBIE HEPABEHCTBA
2.6 HppauroHaibHble HEPABEHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMUUECKIE HEPABEHCTBA
2.8 TpuroHomerpruuecKkue HEPABEHCTBA
2.9 CucTembl 1 COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C IMapamMeTpaMu
2.11 Marpuiia cucTeMbl JTUHEUHBIX ypaBHEHUH. ONpeenTenb MaTPUIIbI




3 DyHKINUH U TpaPUKH
31 dyHKIUs, crnocoObl 3amanus ¢yHKiuu. ['paduk ¢yHkiuu. BzammHO 0OpaTHBIE
' ¢ynkuuu. YétHeie 1 HeuéTHbIe pyHKuuu. [lepuoanyeckune GyHKIUN
OO6nactp ompeneneHUss W MHOXECTBO 3HaueHW QyHkuuu. Hymum Qysknum.
39 [TpomexxyTkn  3HaKOmocTosiHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKLIUH.
' MakcumymMbl ¥ MHHUMYMBI ¢GyHKIH. HambGonbliee u HauMeHbIIee 3HAYCHHE
(GYHKLNU Ha IPOMEKYTKE
13 CrenenHas (yHKUMS C HaTypaJbHbIM W IefdbIM Iokas3areneM. E€ cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
34 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Toka3zarenbHas u sorapudmuyeckas GyHKINU, X CBOMCTBA U rpaduKu
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CsoiicTBa  (yHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenpbHOCTH, CLIOCOOBI 3aaHUS TIOCIIEI0BATEIIEHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccuu. @opmyina CI0KHBIX TPOIICHTOB
4 Havana maTemaTnueckoro anaumsa
4.1 [TpousBonHas GpyHkiuu. [Tpon3BoHbIE SIEMEHTAPHBIX (HYHKINH
[IpumeHeHHe TNPOU3BOAHON K MCCIEIOBAHUIO (QYHKUMH Ha MOHOTOHHOCTh U
4.2 skcTpeMyMbl. HaxoxneHne HanOOJbIIEro U HaUMEHbBIEro 3HAaYeHUs] (PyHKIMH Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoecTBa 1 JIOTHKA
5.1 MHoecTBO, onepanuu HajJl MHOKecTBaMu. J[narpaMMel Disiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHUCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 Komb6unaropuxka
7 I'eomerpus
7.1 Durypsl Ha INIOCKOCTU
7.2 [IpsiMbI€e ¥ TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena 1 MOBEpXHOCTH BpALLEHUS




7.5

Koopaunatsl u BEKTOpBI




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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