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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yudeOHOTO Kypca «['eoMmerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa 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,
LEJTOCTHOCTh OONIEKYIbTYPHOTO, JIMYHOCTHOTO U IO3HABATEIBHOTO Pa3BUTHUSA
JUYHOCTH O0YyYarommnXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAaNpeIMETHBIX U
IPEAMETHBIX PE3YJIBTATOB OOYYEHHS] T€OMETPUU B HAIPABICHUU JUYHOCTHOIO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHbIX NUCUUIUIMH. Pa3zButue y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHUH PEATbHOIO M HICANIBHOT0, XapaKTEpe OTpPaXKEHUs
MAaTEMATUYECKOM HAyKOW SIBJICHUA MW TPOLECCOB PEATBHONO MHPA, MECTE
r€OMETPUHU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJIETMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUS, HEOOXOAMMBIX [UIs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBAsieTCS OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIAHETO
oOmiero oOpa3oBaHUs, TaK Kak OOECreYMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HANPABIEHHOCTH, TAK U TYMaHUTaPHOM.

Jlormueckoe MbIUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHUHU OOYYaroIIUMUCS
MOHSATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUN
B XOJI¢ pEIIEHUs Te€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh M ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS MPU PEIICHHH 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4YelloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLHAIBbHOTO ObITHSA, (dopMa
OTPaKEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS M AKTHUBHOIO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH. OmnepupoBaHuWE  MPOCTPAHCTBEHHBIMU
oOpa3zaMu OOBEOUHSET pa3Hble BUIbl YYEOHOM M TpPYAOBOM J€ATEIBHOCTH,



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

[leas ocBoeHust 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,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPOI0JKEHUs 00pa30BaHUs
MO CTEIMAIIBHOCTSIM, HE CBSA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPUHU.

[Iporpamma 1O reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIMXCcs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus. TakuMm obpa3om, oOydaroniygecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKoOi TEOMETPHUM ¢ HEOOXOAWMBIC ISl JKU3HU B COBPEMCHHOM
obmiectBe. Kpome 3TOro, OHM UMEIOT BO3MOXKHOCTh HM3Y4YUTh TC€OMETpPHIO Ooee
r1y0OKO, €cii B JajbHEWIEM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHMSX B MPOPECCUOHANTBHON JEATEIHHOCTH.

JlocTibkeHne 1eTu OCBOCHMSI MPOTpaMMbl OOECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIMUX 3amad. [IpHOpUTETHBRIMU  3aJa4aMH  OCBOEHHUS Kypca
«I"eometpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTCs:

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHKE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BAXHEHIIMX MAaTeMAaTHUYECKUX MOJENSIX, ITO3BOJISIOMINX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBIICHUS OKPY>KAIOIIETO MUPA,;

e (opmMupoBaHue yMeHHs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaTbHOM MHUPE MHOTOTPAHHHUKH U TeJla BpaIleHUS;

e OBJIAQJCHUEC METOJAMH PEIICHHS 3a/1ad Ha TOCTPOCHHS Ha M300paKECHUIX
IPOCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHMe yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPAaHHHUKAX ¥ TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS MPOBOJIWUTH  HECJOXKHBIE  JIOKAa3aTeIbHBIC
pacCyXJIeHUs B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE  HWHTEIUIGKTYaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OOydJarommxcsi, IMO3HABATEIbHOW  aKTUBHOCTH,  HCCIEAOBATEIIbCKUX
YMEHUM, KpUTUYHOCTH MBIIICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBaHTHOM
TEOMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB MW 3aKOHOMEPHOCTE B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX YUYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMynupoBaTh HX Ha SA3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPHUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI amnmapar sl PEIIeHHs] NPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MOJTYYEHHBIE PE3YyJIbTaThI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KypC
CTEpEOMETpUM B Hayalle €ro Mu3y4yeHus 3ajay, pellaeMblX Ha YPOBHE
MHTYUTUBHOTO MMO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu3oBaHHasi padoTa HaJl
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE UHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NIPEAMETA.

[Ipeanoutenue oTAAETCS HAISAHO-KOHCTPYKTUBHOMY METOJY OOy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yYallUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET peuieHus 3a7ad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00pa3oB M  3aJa4 Ha  ONEpUPOBAHUE
IPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJISIHOCTh, a OIIEpUpPOBaHME O0Opa3oM — B YCIOBUSX OTBJIEYEHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COAECPIKAHNU.

OcHoBHbIE cozeprkaresibHble TuHUU Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Teia BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATEeNbHbIM JIMHUSM, HO M MO ToJaM
oOy4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00Opa3oBaHMS.

Conepxxanne o0pa3oBaHHs, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacnpenefl€éHHbIM M0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o0O0pa3oM, 4YTOOBbI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHSATUSIMU U HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEN0BATENbHO U MOCTYIATEIbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0O CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN O0y4yaroUIuXcs, pacuiupss M
yrayOnsis e€, o0pasysi MpOYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE
Ha u3yuenue reomerpuun otBoauTcs 2 yaca B Heneno B 10 kiacce u 1 dac B

Heaenmo B 11 kmacce, Bcero 3a iBa roga ooydenust - 102 y4eOHbIX daca.
B cBs13u ¢ mpa3qHUYHBIME U BRIXOAHBIMU THAMHA: 03 HOO0ps, 04 HOs0ps, 23 derpais, 8-9 mapra,
1 mas, 11 masg B 10 kimacce- 664, B 11 kimacce — 664.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUHU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKEeHUE TMpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECH,
MapajyieJIbHble M CKpelmuBarommecs npsMbeie. [lapaminensHOCTh NPSAMBIX U
IUIOCKOCTEM B IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUICIBHOCTh MPAMON U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YroJd MEXAY NpsMbIMH B MPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: napaiyieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTel. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesenune; IoCTPOCHUE CEUEHUH.

[lepneHAUKYISPHOCTD NPSIMOU U IUIOCKOCTU: NEPICHANKYIISPHBIC MPSIMBIC B
MPOCTPAHCTBE, IMPSAMBIE MapajuiCIbHBIE W TEPHCHAUKYISAPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOu
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  yroj, JIMHEWHBIM yrojd JBYTPAHHOIO  yIId.
[lepnieHaAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MNpAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TIJIOCKOCTEH: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IocKocTer. TeopeMa o TPEX MepHEeHINKYJIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKU; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: n-yronbHas
Npu3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAA MTOBEPXHOCTh ITPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajiejienune]; 1 ero cpoucrtea. [lupamupa: n-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPAMUIbI; OOKOBas U MOJIHAS MOBEPXHOCTh MUPAMU/IbI; TPABUIIbHAS U
yceu€HHasg mnupaMuaa. OJEMEHTbl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3MaA U
NpaBWIbHAs MUPAMUJIa;, NpaBUJIbHAS TPEYroJibHasi MHUpaMUAa M TPaBUIIbHBIN
teTpa’dap; KkyO. IlpencraBieHne o TmpaBUIBLHBIX MHOTOTPAaHHUKAX: OKTadp,
noaekadIp U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IMPAMO,
IJIOCKOCTU.  DJEMEHThl CUMMETPUM B MNHUpaMHAaX, Napajuielenunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.



Brruncnenre 971€eMEHTOB MHOTOTPaHHUKOB: pEOpa, WMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHpPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoM mnupamuabl. Ilonstue 06 o00bEMe. OOBEM
MAPaAMU/JIbI, TPU3MBI.

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

11 KIIACC

Tesia Bpamenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyrorue HAIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW mMoOBepXHOCTU. [lUnuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zywolias M OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOM MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHME U BeplIMHA, 00pa3yrolias
U OCb, IUIOMAJb OOKOBOM U TMOJHON TOBEPXHOCTU. YCEUEHHBIA KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxxenue chepsl U IIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
I011aab Chephl.

N300pakeHne Ten BpallleHHs Ha TIIOCKOCTH. Pa3BépTka LMIMHIpa U KOHYCA.

KoMmOuHnanuu Ten BpalleHuss W MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpallCHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 006 00béEMeE
NPsIMOYTOJIBHOTO Tapajuienenunena v ciaeactBuss u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM mmapa u miomasb chepsl.

[Tomo6ubie Tena B mpoctpaHcTBe. (COOTHOIIECHUS MEXIY IUIOIMIAISIMHA
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJl.

Ceuenus mwiMHApa (MapaJUyiebHO MW TEPHEHIUKYJISIPHO OCH), CEUCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M TPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mi1ockocTH U B mpocTpaHcTBe. CI0KEeHNE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PeimieHwe 3anay, CBSI3aHHBIX C
IIPUMEHEHUEM TIPaBUJI JACUCTBHM € BekTopamu. IIpsMoyroneHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreimme 3amaun B
KOOpJMHATax. YTroa Mexay BekTopaMu. CKaJasipHOE MNPOU3BEIEHHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MpsIMBIMH M IUIOCKOCTAMU. Koop/IMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTO MpeaMeTa
«MaremaTnka» XapakTepU3yrTCs:

I'paxxnanckoe BociuTaHue:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMK 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO UYJ€Ha POCCHHUCKOrO OOIIECTBa, MPEACTABICHHUEM O
MaTEMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxIaHCKOro oOiiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBAXKECHUS 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
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OYyAYIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a1a4, pelIeHnH, pacCy X IEHUN;
BOCHPUUMUYHUBOCTBIO K MATEMAaTUUYECKUM aCIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

PduznyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
MHTEepecax 30pOBOro M 6e30MmacHOro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3JI0POBbBIO (3710pOBOE€ TMHUTAaHHE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTJbIXa, peryJsapHas busnueckas AKTUBHOCTb); bu3ruecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
NEATEIBHOCTBIO.

Tpynosoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOP
Oynymeir mnpodeccnrt W peamu3oBBIBaTh COOCTBEHHBIC JKM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caMO00Opa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHICCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-DKOHOMUYECKUX IPOIIECCOB HA COCTOSIHHUC MPHUPOJIHON W COIMAILHOM
Cpembl, OCO3HaHHWEM TJOOAIBHOTO XapakTepa OSKOJOTHYECKUX MpoOIieM;
OpHCHTAIlC Ha NMPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpY’KAIOIIeH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OIIGHKH HX
BO3MOYKHBIX ITOCJICJACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

ILleHHOCTH HAYYHOTO MO3HAHMA:

c(OPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIICTO COBPEMECHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW IPAaKTHUKH, [MOHAMAaHHEM
MaTEeMaTHYECKONH HayKH Kak c(epbl UYeIOBEUYECKOW MeATEIBbHOCTH, JTaloB €&
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHs I[MBHJIW3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYJIbTYpOW KaK CpEICTBOM IIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIICCTBIIATh MPOSKTHYIO M HCCIICIOBATCIBCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OeUCTNEUAMU.

1)  Vuusepcanvhvie  no3nasamenvHuvle  Oelicmeus,  0becneyu8arom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWUxcs (0ceoeHue
Memo008  NO3HAHUA — OKpYJICaAwe2o  Mupa;  npumeHeHue  J102U4ecKux,
ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aefcTBus:

e BBIABIISATh U XapaKTEPU30BaATh CYIIECTBEHHbIE MPU3HAKA MATEMATHIECKUX
O00BEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHAMH, (OPMYIHPOBATH
OTpEeCHUS  TOHATUH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(uKany, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpUHUMATH, (opMynmupoBaTh W MPeoOpPa3OBHIBATH  CYXKICHHUS:
yTBEpJIUTEIbHbIE W OTpPULIATENbHBIE, €AMHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

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



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
YTBEPXKICHUI (TPSMBIE U OT MPOTHBHOTO), BRICTPAUBATh apTyMEHTAITHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIBL;

e BBIOMpATH cHoco0® pelieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASINIMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIICJICHHBIX KPUTEPHEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyaupoBaTh BOMPOCH], (UKCUPYIOIIME MPOTHUBOPEUYUE, MPoOIemMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (opMuUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSTEITEHO CIUTAaHWPOBAHHBII IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYIUPOBATH OOOOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKXKE BBIJIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmanmeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOIUMBIX JUIsI OTBETA
Ha BONIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh HWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JMYHBIX  THIIOB,
aHATM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaA&KHOCTD uHbopmaIuu 1o CaMOCTOSITEIIEHO
chOPMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvnvie Kommynukamuemuwie Oelicmeus, obecneuusarom

copMUpo8anHOCMb COYUATILHBIX HABLIKOG 00VHUAIOUJUXCSL.

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 ITOJIyYE€HHBIN pe3yibTar;

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 JHajiora, oOHapyXKMBaTh Pa3IM4yle€ U CXOJCTBO IO3ULIMI; B
KOPPEKTHOU popme popMyIMpoBaTh pa3HOIJIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBISITh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOSTENIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIWBUTyaTbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH 11ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThl, pacrpenensTh BUABI padoT, JOTOBAPUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTat paboThl; 00001IaTh MHEHUS HECKOJIBKHUX JIIOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKeHNs, 0OMEH MHEHHIA,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOW JICUCTBHS C JPYTUMH UWICHAMHW KOMAaH/IbI,
OIICHMBATh Ka4€CTBO CBOETO BKJIajJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBUSI.

Vuueepcanonvie  pezynamuenvie  Oeticmeus, obecneuusarom

G opmuposaHrue cMbLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHUs 33a]]auM, BIOUpATh CIOCO0 peleHus
C YYETOM MUMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIB:

BJIAJE€Th HaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEpULIAEMBIX JIEUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIaJIeTh CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII Tmpolecca u
pe3yabpTara peleHnss MaTEMaTHIEeCKOM 3a/1auu;

NPEABULIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MNpPH PEUICHUU
3a1a4d, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWEHHBIX OIIHMOOK, BBISIBJICHHBIX TPYAHOCTEH;



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

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OnepupoBaTh NOHATUSAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpUMEHATh aKCMOMBI CTEPEOMETPHM M CIEACTBHS W3 HUX IIPU PEUICHUU
reOMETPUYECKUX 3a]a4.

OnepupoBaTh NOHATUSIMU: NAPALIETBHOCTh U NEPIEHAUKYIAPHOCTD MPSAMBIX
U IUIOCKOCTEH.

KnaccudummpoBaTe B3aUMHOE pacIOJIOKEHHUE MPSAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarh MOHATHUAMM: JABYTPaHHBIA yroj, TPaHd ABYTPAHHOTO YIUia,
pedpo ABYTrpaHHOrO yria; JUHEHHBIM Yrojl ABYTPAHHOIO yria; rpajaycHas Mepa
JBYTPAHHOTO yTJa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOI'PaHHHMK, 3JIEMEHTBl MHOTOT'PaHHUKA, IPABUJIBHBI MHOTOTPAHHUK.

Pacrno3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (NHpaMuia; MpU3Ma,
NPSIMOYTOJIbHBIN MapaJijiesienuIe, Kyo).

KnaccuduumpoBarb ~ MHOTOIpaHHUKHM,  BBIOMpass ~ OCHOBaHUS IS
KJacCU(pUKaUuu (BBINYKJIblE W HEBBIMYKJIblE MHOTOIPAHHUKH; TMPaBUJIbHBIC
MHOTOI'PAaHHHKH; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICIUIEBI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHLMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOB3YSl METOJ, CJIEIOB.

Crpouth ceyeHUsT MHOTOIPAaHHHKOB METOJOM  CIIE€JOB,  BBIIIOJIHSTH
(BBIHOCHBIE) IJIOCKHE YEPTEKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEJIMUYMH O 00pa3iiaM uiu
QIrOpUTMaM, TPUMEHSISI W3BECTHbIE AHAJTUTUYECKUE METOAbl MPU PEIICHUH
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIUYMCIEHUE PACCTOSHHUA MEXIY ABYMS
TOYKaMH, OT TOYKH JO MNOPSIMOA, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMHU.

PemaTe 3a1aun Ha HAXOXKACHUE T€OMETPUUYECKUX BEJIMUMH MO 00pasiaM uiu
QITOPUTMAM, IPHUMEHSSI HW3BECTHBIC AHAJIUTUYECKHE METOABl IIPU PEIICHUU
CTaHJAAPTHBIX MaTEMaTMYECKUX 3aJad Ha BBIYHCICHHE YIVIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMH, MEXIy NPSIMOM M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.



Boeruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
nupaMuja) C TpUMEHEHHuEM (QOpMys; BBIYUCIATH COOTHOLICHUS MEXIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAHHUKOB.

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

W3Bnekatb, mpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HHGOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYypax, MPEACTABICHHYIO HA YepTexax U
PUCYHKaX.

[TpumensaTh TeomeTpuueckue (HakThl Ui PEUIEHUs] CTEPEOMETPUUECKUX
3aJ1a4, MPEANOIararoiuX HECKOJIBKO IAroB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpOCTEWINNE NPOrPAMMHBIE  CpPEICTBA UM JJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMEHATh MOJMYYEHHBIE 3HAHMUS HA IPAKTUKE: aHAJIU3UPOBATh PEAbHBIC
CUTyallud W TPUMEHATb HU3YYEHHBIE TOHATHUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCcKd C(HOPMYIUPOBAHHONM MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATHI M TEOpPEM, anmnapara ajreopbl; pemarb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSMHU: LWIMHIpPUYECKas IOBEPXHOCThb, OO0pa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWJIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3ylolue KOHNYECKON TOBEPXHOCTH, KOHYC; cpepruyeckasi MIOBEpPXHOCTb.

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

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMHU: IIAPOBON CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CErMEHTa; I1apOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Ten  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMYII.

OnepupoBaTh TOHSATUSMHU: MHOTOTPAaHHUK, BIHUCAHHBIK B chepy #
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAS B MHOTOTPAHHUK WU TEJO
BpaIeHUS.

Bb4ucnsTe COOTHOLIECHUS MEXIY IUIOMAASMU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



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

BEITIOTHSTE (BRIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: BuJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHHS TeJI BpaIllCHUSI.

W3BnekaTh, WHTEPNPETHPOBATH U IPeoOpa3oBbIBaTh HH(POpMALHIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh NOHATUEM BEKTOP B MPOCTPAHCTBE.

BbINONHATE JIEUCTBUSL CIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOEHHUS BEKTOpa Ha YUCJI0, OOBSICHAThH, KAKHMU CBOMCTBAMH OHU 00JIa/1afOT.

[IpuMeHSTh NpaBUiIO Napasuieenueaa.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKAJIIPHOE MPOU3BEICHUE BEKTOPOB, KOJUJIMHEAPHBIE U KOMIUJIAHAPHBIC
BEKTOPBHI.

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

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensTy TeoMeTpuueckue ¢akThl ISl PELICHUs] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIBKO IIArOB PEIIECHUS], €CJIM YCIOBUS MPUMEHEHHUS
3aJ1aHbI B SIBHOH (hopme.

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

Pemate 3amaum Ha J0KA3aTeILCTBO MAaTEMATHUECKWX OTHOIICHUN W
HaXO0XJICHUE TeOMETPUUYECKUX BEJIUYUH 0 00pa3liaM WU allfOpUuTMaM, MpUMEHsIs
W3BECTHBIE METObI ITPU PEIIEHUHN CTAHJAPTHBIX MATEMATUUYECKHUX 3a/1a4.

[IpumeHaTs nOpocTEHIINEe MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a]ay.

[IpuBOAUTE NpUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
’KU3HH, pACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IprMEHATh MOJMyYEHHbIE 3HAHUSA HaA MPAKTHUKE: aHAJIW3UPOBATH DPEaAJIbHBIC
CUTyallud W IPUMEHATh HW3YYCHHBIE NOHATUS B MPOLECCE IIOUCKA PEIICHUS
MaTeMaTU4ecku CcHOpPMYJIMPOBAHHON TMPOOJIeMBbl, MOJIETUPOBATh PpPEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPHUM, MCCIEI0BaTh IOCTPOCHHBIE MOJICIH C
WCIIOJIb30BaHUEM IeOMETPHUYSCKUX TIOHATUH 1 TeOpeM, amapara ajareOpbl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
Kontpoabusbie IlpakTuueckue
n/n MPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
bubnunoreka LIOK
I Baenenue B crepeomerpuro 10 https://m.edsoo.ru/1¢209e37
) [IpsiMbI€ U TIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubmmoreka [JOK
[TapanneabHOCTh NPSIMBIX U TNIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [lepneHUKyYISIPHOCTD MPSAMBIX U 12 bubnuoreka [IOK
IJTOCKOCTEM https://m.edsoo.ru/1c209e37
bu6nunorexa LIOK
4 1 1
VYTIubl MeXAy MPSAMBIMU U IUIOCKOCTSIMHU 0 https://m.edsoo.ru/1¢209¢37
bu6mmoteka IIOK
M 11 1
> HOTOTPAHHHIH https://m.edsoo.ru/1c209e37
N bubnuoreka [IOK
9 1
6 OOBEMEI MHOTOrpaHHHKOB https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CeueHusl, paCCTOSAHUS U YIJIbI 4 1 Bubnmorexa [IOK
P ’ P r https://m.edsoo.ru/1¢209e37
OBILIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 5 0




11 KJIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3aesioB H TeM nudpoBbIe
Ne n/m P Kourpoububie IIpakTuyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bu6mmoreka [IOK
1 T 12
¢J1a Bpatierit 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.cdsoo.r/1209¢37
4 [ToBTOpenue, 060061IeHNE, 7 | bubmunoreka [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
No Kouun4yecTBo yacos DJIeKTPOHHBbIE HU(PPOBLIE
H/'H Tema ypoka Beero Konrpoabusie IIpakTuueckue 5:;:%“ oOpaszoBaTe/bHbIE
padoThI padoThI pecypcbl
OcHOBHBIE IOHATHS CTEPEOMETPHUU:
TOYKa, MpsiMasi, III0CKOCTh,
npoctpancTso. [IpaBuia
1 H§06pZ>KeHI/I$[ Ha incyHKax: 1 01.09 bubmrorexa OK
N https://m.edsoo.ru/aecc77cd
M300paxKeHHs MII0CKOCTEH,
napaieIbHbIX MPSMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka
IToHsATHSA: IEpeceKaroImecs
2 MJIOCKOCTH rf)epeceKaIH;mHeca 1 04.09 bubmmorexa [OK
’ https://m.edsoo.ru/2d8a9c99
npsiMasi ¥ TJI0OCKOCTh

T S — 1 osog  BromorerallOK

’ https://m.edsoo.ru/db685e73
npsiMasi U MI0CKOCTh
3HaKOMCTBO C MHOTOI'PaHHHMKAaMHU,

4 M300pakeHHEe MHOTOTPAaHHUKOB Ha 1 11.09 bubnuoteka [JOK
PUCYHKaX, Ha IPOEKLIMOHHBIX https://m.edsoo.ru/a63959ed
yeprekax
HauanpHabie cBeneHns o kyoe u

5 pamMue, ux pJ;SBépTKI/IzI MOJEIIH. 1 15.09 bubmmorexa LIOK

https://m.edsoo.ru/b30dff38
CeueHust MHOTOTPAaHHUKOB
6 HavansHbie cBeieHus 0 Kyoe u | 18.09 bubnunoreka LIOK

nupamMujie, X pa3BEPTKU U MOJIEIH.

https://m.edsoo.ru/3d8ffd32




Ceuenus MHOT'OI'PaHHHUKOB

TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHUHU CTECPEOMETPHH:

bu6nmoreka [IOK

7 22.09
AKCUOMBI CTEPEOMETPHUU U https://m.edsoo.ru/OccScdfe
CJIEJICTBUS U3 HUX
[TonsiTHE 00 AKCHOMATHYECKOM
MIOCTPOEHUHU CTEPEOMETPHHU: bubmmoreka [JOK
8 25.09
AKCHUOMBI CTEPEOMETPHUU U https://m.edsoo.ru/239c8cb4
CJIEJICTBUS U3 HUX
[TonsiTHE 00 AKCHOMATHYECKOM
MMOCTPOEHUH CTEPEOMETPHHU: bubmmoreka [JOK
9 29.09
AKCHOMBI CTEPEOMETPUU U https://m.edsoo.ru/65c6b106
CIIEJICTBUS U3 HUX
[Tonsatue 06 akcCMOMaTHYECKOM
MMOCTPOEHUH CTEPEOMETPHHU: bubmuoreka [IOK
10 02.10
AKCHOMBI CTEPEOMETPUU U https://m.edsoo.ru/258fc245
CIICJICTBUS U3 HUX
B3anMHOe pacnionokeHue npsMbIX
1 B IIPOCTPAHCTBE: NIEpeceKaroImecs, 06.10 bubmmnoreka HOK
napauieIbHbIE U CKPEIIUBAIOIITUECS ' https://m.edsoo.ru/1a2520f6
psSIMbIE
[TapannenbHOCTh MPSAMBIX U
MJIOCKOCTEN B TPOCTPAHCTBE:
2 DA . pocIp . 09.10 bubnuotexa [JOK
b JICITbHBIC TPSMBIC B .
P P https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MapaIeTbHOCTh
TPEX ONPSIMBIX
[TapaninenbHOCTh MPSAMBIX U
P B p but6mmoreka [IOK
13 MIJIOCKOCTEH B TPOCTPAHCTBE: 13.10

[TapannenbHOCTh MPSAMON U

https://m.edsoo.ru/ee1d19b9




IIJIOCKOCTHU

14 Yrael ¢ cOHanpaBJI€HHBIMU 16.10 bubmmoreka [JOK
CTOpOHAMU https://m.edsoo.ru/9f4071b9
15 VYros Mexay NpsMbIMU B 20.10 Bbu6mmotexa [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsMbIMHU B 23,10 bubmuorexa [JOK
MIPOCTPaHCTBE https://m.edsoo.ru/2935a9a0
17 [TapamienbHOCTD IIIOCKOCTEHN: 06.11 bu6moreka [JOK
napasuiesibHbIe TIJI0OCKOCTH https://m.edsoo.ru/2e18f255
13 CBoiicTBa mapayyIeIbHBIX 1011 bubmmoreka [JOK
IJIOCKOCTEH https://m.edsoo.ru/e504d656
[Tpocreiimue mpoCcTpaHCTBEHHBIE
19 (bllzrypbl Ha nnoI::KocI;H: TeTpa’ap 13.11 Bubmmorexa HOK
’ https://m.edsoo.ru/4a28dc02
KyO, nmapasuiesnenumnes
. bu6nunorexa LIOK
20 Hoerpoetie ceteriii 1711 https://m_edsoo.ru/1d434d0f
. bu6moreka [JOK
21 Hoctpoertne ceternit 20.11 https://m.edsoo.ru/ec26fe5d
KonTtponbHas pabora o Teme
2 "ITpsiMbl€ M TUNIOCKOCTH B 2411 bubmuotexa [JOK
npoctpanctse. [lapannenbHocTh https://m.edsoo.ru/9a0a9%56
MPSIMBIX U IIJIOCKOCTEN"
[lepnieHAMKYIAPHOCTD NMPAMOUN U
23 HJ‘I(F))CKO(f’l[I/Ii}ll'leppHeHL[I/IKyIJ)'IHpHLIC 27.11 BuGmmorexa [OK
https://m.edsoo.ru/b19f6as5d
IpsIMBIE B TIPOCTPAHCTBE
[Ipsambie mapasienbHbIe U bubnuoreka [JOK
24 01.12
NEPIEHIUKYIIIPHBIE K IIIIOCKOCTH https://m.edsoo.ru/Oac11c95
25 [Ipsambie mapasienbHbIe U 04.12 bubnuoreka [JOK




NEPNCHAUKYIIAPHBIC K IINIIOCKOCTH

https://m.edsoo.ru/ba545966

26 [Ipu3Hak nepneHuKyIsIpHOCTH 08.12 Bu6muotexa [JOK
PSIMOM U TIIOCKOCTH ’ https://m.edsoo.ru/f85bfc46
7 [Ipu3Hak nepneHuKyIsipHOCTH 1112 Bbu6mmotexa [JOK
IPSIMOM U TUTOCKOCTH ' https://m.edsoo.ru/79165d15
Teopema o npsimMoi bubmuorexa [JOK
28 . 15.12
NEepPHEHANKYJISIPHON IIIOCKOCTH https://m.edsoo.ru/635¢5087
79 Teopema o npsmoit 18.12 bu6moreka [JOK
NEepPHEHANKYJISIPHON MII0CKOCTH ' https://m.edsoo.ru/bd374518
Teopema o npsimoii bubmmoreka [JOK
30 . 22.12
NEePIEeHIUKYJIPHON MIII0OCKOCTH https://m.edsoo.ru/7d18834b
[leprieHAUKYNISAp U HAKIOHHBIE:
paccTosiHUE OT TOYKHU 10 bubmuoreka [IOK
31 . 25.12
IIJIOCKOCTH, PACCTOSIHUE OT IIPSAMOM https://m.edsoo.ru/33c477d3
JI0 MIJIOCKOCTH
[TepnieHuKyNsAp ¥ HAKIOHHBIE:
paccTosiHuE OT TOYKHU 10 bubmuoreka [IOK
32 . 29.12
IJIOCKOCTH, PaCCTOSIHUE OT IPSIMOM https://m.edsoo.ru/66fefadd
JI0 MIJIOCKOCTHU
[leprienaAuKyAp ¥ HAKJIOHHBIE:
paccTosiHUE OT TOYKHU 10 bubmuotexa [JOK
33 . 12.01
IIJIOCKOCTH, PACCTOSIHUE OT IIPSAMOM https://m.edsoo.ru/a5b7b8e3
JI0 MIJIOCKOCTH
[leprieHIUKYNSIp U HAKIOHHBIE:
paccTosiHuE OT TOYKHU 10 bubmuorexa [JOK
34 . 15.01
IJIOCKOCTH, PAaCCTOSIHUE OT MPSAMOM https://m.edsoo.ru/dbee22bc
JI0 MIJIOCKOCTHU
35 VYTrbl B IPOCTPAHCTBE: YIOJl MEXAY 19.01 bu6muoreka [IOK




HpHMOfI " IIJIOCKOCTBIO

https://m.edsoo.ru/6b61b2b4

JIByrpaHHBIN yroJl, TMHEHHBIN Yroil Bu6muotexa [JOK
36 22.01
JIBYTPaHHOIO yrija https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJl, TMHEHHBIN Yroi 26.01 Bbu6mmotexa [JOK
JBYTPaHHOIO yria ' https://m.edsoo.ru/c7c777ed
38 [leprieHANKYASIPHOCTD IJIOCKOCTE: o0 BuGmorexa LIOK
MpH3HaK HepHer[HKyMpHOCTH ' https://m.edsoo.ru/ec3e2da3
JIBYX IUIOCKOCTEH
“ [leprieHIUKYIAPHOCTD MIOCKOCTEH: o Butnorexa LIOK
MPH3HAK nepnerL HKYApHOCTH ’ https://m.edsoo.ru/ed9e2a8e
JBYX TUIOCKOCTEH
o | e ot pp DIk
p P VI[ YAp ' https://m.edsoo.ru/ba75dc57
JIBYX INTOCKOCTEMN
bubmmoreka IIOK
41 T & 09.02
SOPEMA O TpeX HEpHERIIRyIpax https://m.edsoo.ru/e4972cdc
bu6nunorexa LIOK
42 T & 12.02
SOPEMa © TPEX NEpHeRIiy ipax 0 https://m.edsoo.ru/52188a7d
but6mmoreka [IOK
43 T & 16.02
COPEMa O Tpex HepHerIpRyIpax https://m.edsoo0.ru/9f246736
KonTponbHas paboTa no remam
44 "IlepneHIUKYIAPHOCTD NMPSAMBIX U 19.02 bu6muoreka [JOK
wiockocTe" u "Yriel Mexay ' https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSIMH"
[TonsiTHE MHOTOTpAaHHUKA,
45 OCHOBHBIC DJIEMEHTHI 26.02 but6mmoreka [IOK

MHOI'OI'paHHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIC MHOTOTPaHHHUKH

https://m.edsoo.ru/2d24e873




pa3BEépPTKa MHOTOTPaHHUKA

[Ipu3ma: n-yrosbHas npu3mMa; rpaHu
Y OCHOBaHUS MPU3MBIL; IpsAMasi U

bu6nmoreka [IOK

46 HaKJIOHHAs TPU3MBbI; OOKOBas 1 02.03 https://m.edsoo.ru/b4ad63ad
MOJIHASI TOBEPXHOCTh MPU3MBbI
[Tapannenenunen, npsaMOyroJibHbII bubmmoreka [JOK
47 . 05.03
napajuleJieuIes U €ro CBoMcTBa https://m.edsoo.ru/8a7be683
[Mupamuna: n-yronbHasi nupamuiaa,
IPaHU U OCHOBAHUE MUPAMU/IbI;
48 6IZ)K0Ba$I Y MOJIHAS HOBSpXH(f[CTI) 12.03 bubmorexa LIOK
https://m.edsoo.ru/fblcd0aS
MMPaMU/IbL; IPABUIIbHAS U
yCeuy€HHas nupaMua
[IpaBunbHBIE MHOTOTPAHHUKH:
MOHSITHE MTPABUIILHOTO
49 MHOT'OI'PAHHUKA; TPABUJIbHAS 16.03 bubmmnoreka HOK
npu3Ma U NpaBUIbHAS IUPaMHIA; https://m.edsoo.ru/074c8865
IpaBWIbHAs TPEYTOJIbHASI MTUpaMUAA
U TIPaBUIIBHBIN TETPadp; KyO
IIpencraBnenue o MpaBUIbHBIX
50 MII;OfOFpaHHI/IKaXI oiTaazIp, 19.03 bubmorexa LIOK
https://m.edsoo.ru/a0fddSbf
JOJIEKa3Ip U UKOCAdIP.
CuMMeTpHs B IPOCTPAHCTBE:!
CUMMETPUS OTHOCUTEIIBHO TOUKH,
MPSAMOM, TNIOCKOCTH. DJIEMEHTHI bu6muoreka [JOK
51 23.03
CUMMETPHUH B NTHpaMUaX, https://m.edsoo.ru/b9e777d9
napasuiesienumneax, NpaBUIbHbIX
MHOTOIPAaHHHUKAX
57 Beruucnenue 3aeMeHTOB 26.03 but6mmoreka [IOK

MHOTOTPaHHHUKOB: pEOpa,

https://m.edsoo.ru/6cdbecef




JuaroHalii, yrijbl

[Tnomans 60KOBOI MOBEPXHOCTH U
MOJTHOM TOBEPXHOCTHU MPSMOM

53 . 06.04 bu6nmoreka [IOK
HIPHSMBL, TIOMAAR OCHOBANII, ' https://m.edsoo.ru/37d84157
TeopeMa 0 OOKOBOH MOBEPXHOCTH
NPSMON MPU3MBbI
[Tnomans 60KOBO MOBEPXHOCTH U
o MOBEPXHOCTHU IIPABHIILHOM 0.1 BuGmmorexa LIOK
[TMPAMHZRL, TEOpEMa O foiotlat. | ' https://m.eds00.ru/5603e30b
OOKOBOI TOBEPXHOCTH YCCUEHHOMN
U PAMHU/IBI
55 KonTtponpsHast padora o Teme 13.04 Bbu6motreka [JOK
"MHororpaHHuku" ’ https://m.edsoo.ru/a95f5c04
bu6mmoteka IIOK
I “ 16.04
>6 onsTHe 06 00nEMe 6.0 https://m.edsoo.ru/7ad0020b
n bubnuoreka [{OK
37 OObEM nHpavH b 20.04 https://m.eds00.ru/235171b3
N bubmuoreka [IOK
>3 OOBEM nupamup: 23.04 https://m.edsoo.ru/f47dfefd
but6mmoreka [IOK
& 27.04
59 OObEM nHpaMHAL 70 https://m.eds00.ru/79¢10312
" bubmuoreka [JOK
60 OOBEM nupamup: 30.04 https://m.edsoo.ru/2faadc3f
but6mmoreka [IOK
1 ¢ 4.
6 OOBEM mpH3MbI 04.05 https://m.edso00.ru/79853608
. but6mmoreka [IOK
62 OObEM MpH3MEI 07.05 https://m.eds00.ru/1053890
63 O0BEM TPU3MBI 14.05 bubnmoreka [JOK




64

KontponsHast pabora o Teme
"OO0BEMBI MHOTOTPAHHUKOB"

18.05

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

bubnunorexa LIOK
https://m.edsoo.ru/28a6573c¢

65

[ToBTopenue, 06001IEHNE
cHUcTeMaTU3alurs 3HaHH.
ITocTtpoeHue ceuenuii B
MHOTOI'PAaHHHUKE

21.05

bubnunorexa LIOK
https://m.edsoo.ru/098bedad

66

[ToBTopenue, 0600IEHNE
cucTeMaTu3anus 3HaHUM.
Brluncnenue paccTosSHAN: MEXIY
JBYMS TOYKaMH, OT TOYKH J0
MPSAMOM, OT TOYKHU JI0 TIIIOCKOCTH,
MEXIY CKPELUBAOIIUMUCS
IPSIMBIMU

25.05

bubnunoreka LIOK
https://m.edsoo.ru/f7792ba9

67

68

Wrorosas koHTposibHasA paboTa

[ToBTOpenue, o6o0IIEHNE
CHUCTEMaTU3alus 3HaHUM.
Brruucnenue yrios: Mexay
CKPEIIMBAIOIIUMUCS PSIMBIMH,
MEXIY MPSIMOM U IUNIOCKOCTBIO,
JBYTPaHHBIX YIJIOB, YIJIOB MEXKIY
IUIOCKOCTSIMU

bu6mmoreka IIOK
https://m.edsoo.ru/b9146bc0

but6mmoreka [IOK
https://m.edsoo.ru/56765e8b

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68




11 KJIACC

KosnyecTBo yacos DJIeKTPOHHbIE
ara ungpoBbie
Ne ni/m Tema ypoka Kontposbubie IIpakTuueckue A p
Bcero u3yyeHusi o0pa3zoBaTejbHbIE
padoThI padoThI
pecypchl
Cdepa u map: meHTp, pajanyc,
bubnunoreka LIOK
1 JUaMeTp; IJIOMAah MOBEPXHOCTH 1 02.09
https://m.edsoo.ru/0341bc2b
chepnl
Bsanmuoe pacrionoxxenue chepsl u
bubnuoreka [{OK
2 IUIOCKOCTH; KacarelabHas IIJIOCKOCTh 1 05.09
https://m.edsoo.ru/bed12a43
K chepe; mromaas chepol

3 N3ob6paxenue chepsl, mapa Ha | 09.09 bubnmnorexa [JOK
iockoctd. CedeHns mapa ' https://m.edsoo.ru/bc15f7f2
HunuHapuyueckass HOBEPXHOCTb,

4 o0pa3yromue UIHHIPHYECKON | 1.09 bubmuorexa [JOK
MTOBEPXHOCTH, OCh LIWJIMHIPUYECKON ' https://m.edso0.ru/6054b8c1
MIOBEPXHOCTHU
Hunuuap: ocHOBaHMs 1 OOKOBast

5 MOBEPXHOCTh, 00pa3yromas 1 och; | 16.09 bubmuoreka [JOK
TUIOMIa1b OOKOBOM U MOJHOMN ' https://m.edsoo.ru/188f6216
MMOBEPXHOCTHU
[Hunmuuap: ocHOBaHUS 1 OOKOBast

6 MOBEPXHOCTh, 00pa3yromas 1 OCh; 1 19.09 bubnuotexa [JOK
TI0IIa1b OOKOBOM U MOJHOMN ' https://m.edsoo.ru/016e25eb
MMOBEPXHOCTH
N3o00paxeHne nUIMHApa HA

7 p IT zp 1 23.09 bubnunoreka LIOK

mIockocTH. Pa3BépTka numuHIpa.

https://m.edsoo.ru/c94ba09b




Ceuenus numHApa (MIOCKOCTHIO,
NapajieIbHON UIn
NEPIEHIUKYJIIPHON OCH LIMJIMHAPA)
KoHnueckas noBEpXHOCTB,
o0pa3yrone KOHUYeCKOn

bub6nmoreka [IOK

OCHOBAHHIO, 1 IIOCKOCTHIO,
MIPOXOJISIIEH Yepe3 BEPIINHY)

8 26.09
IMOBEPXHOCTH, OCh U BEPILINHA https://m.edsoo.ru/897dd3b2
KOHUYECKOW IMOBEPXHOCTH
KoHnyc: ocHOBaHME U BEpILINHA,
9 o0Opasyromas U 0Ch; IJIOIAAh 30.09 Bubmiorexa HOK
pasy . L ' https://m.edsoo.ru/1468bab3
OOKOBOM M IMOJTHOM MOBEPXHOCTH
Konyc: ocHOBaHue u BepinHa,
10 oOpa3yromas u 0Ch, IUIOMIAIh 03.10 Bubmuorexa LIOK
pasy N L ) https://m.edsoo.ru/Obde 1 be8
OOKOBOH U MOJTHON OBEPXHOCTH
Konyc: ocHOBaHue u BepivHa,
11 oOpa3s ast 1 OCh; ILJIOIIAb 07.10 Bubmuorexa LIOK
P yI?m L e ) https://m.edsoo.ru/3cef10e5
OOKOBOM U MOJTHOM MOBEPXHOCTH
YceuHHBIN KOHYC: 00pa3yoIue U
12 BEICOTA, OCHOBa:Hﬂ u goxz}:as[ 10.10 Bubmiorexa IIOK
’ ' https://m.edsoo.ru/0b136158
MMOBEPXHOCTh
N3006pakenne KoHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CeueHus: KoHyca
13 (TUTOCKOCTHIO, MapajuIeIbHON 14.10 bubnnorexa [IOK
> T1ap ' https://m.edsoo.ru/26a03fb7
OCHOBAHMIO, U IIJIOCKOCTEIO,
MIPOXOJISIIEH uepe3 BEPIIHY)
N3006pakenne KoHyca Ha MIOCKOCTH.
Pa3eépTka konyca. CeueHust KoHyca
. bubmuorexa [{OK
14 (TII0CKOCTBI0, AapaAJIEIbHON 17.10

https://m.edsoo.ru/5513d87b




KoMOuHamust Ten BparieHus u

bub6nmoreka [IOK

15 21.10
MHOT'OTPaHHUKOB https://m.edsoo.ru/d189bde2
MHOrorpaHHyK, ONMCAHHBIA OKOJIO
16 cthepsl; chepa, BOUCaHHAS B 24.10 bubnmoreka [JOK
MHOT'OTPAHHUK UM B TEJIO https://m.edsoo.ru/810cfleb
BpallleHus
MHoOrorpaHHuK, OIMCaHHBIN OKOJIO
17 cthepsl; chepa, BOUCaHHAS B 07.11 bubmmoreka [JOK
MHOT'OIPAHHUK WU B TEIIO https://m.edsoo.ru/4a33a8ab
BpallleHus
18 KonTtponpsHas pabora no Teme: 1111 Bbu6mmoteka [JOK
Hunusap, KoHyC» https://m.edsoo.ru/5caefclb
19 Ilousarue 06 06béMe. OCHOBHEIE 1411 bubnunorexa LIOK
CBOMCTBA 0OBEMOB TE https://m.edsoo.ru/23f4f089
20 O0béM nMIMHIpa, KOHYCa 18.11 bubnmnorexa [JOK
https://m.edsoo.ru/dee379¢eb
71 O0béM nMIMHIpa, KOHYCa 2111 bubnnorexa [JOK
https://m.edsoo.ru/a28fd74e
2 O0béM 1m1apa U mIoImaab chepbl 9 11 bubnnorexa [JOK
https://m.edsoo0.ru/5a827900
73 O0BEM mrapa u miomaas chepsl 28.11 bubnuotexa [JOK
https://m.edsoo.ru/d3alfe30
[TogoOHBIE TE€Na B MPOCTPAHCTBE.
24 COOTHOIICHHS MEXY TIIOAIIMHA 02.12 bubnuotexa [JOK
MOBEpXHOCTEH, 00bEMaMuU https://m.edsoo.ru/48db7058
MOIOOHBIX TEN
)5 KonTponbhas pabota no remam 05.12 bubmmoreka [JOK

"O0bwemsbl TET"

https://m.edsoo.ru/725effc4




BCKTOp Ha IIJIOCKOCTHU U B

bub6nmoreka [IOK

26 09.12
HPOCTPAHCTBE https://m.edsoo.ru/8efbe78e
7 CIi0’)keHHE ¥ BBIYMTAHHUE BEKTOPOB 12.12 bubnuorexa [JOK
' https://m.edsoo.ru/77¢22fc5
73 CIi0’)keHHEe ¥ BBIYMTAHHUE BEKTOPOB 16.12 bubmuorexa [JOK
' https://m.edsoo.ru/1780ba5d
bubnuoreka [{OK
29 VYMHOKEHHE BEKTOPA HA YKCIIO 19.12
MHOZMCHHC BEKTOpA Ha HHCIT https://m.edsoo.ru/078cd184
bubnunoreka LIOK
30 VYMHOKEHHE BEKTOPA Ha YKCIIO 23.12
p https://m.edsoo.ru/7491efeQ
Pa3znosxenne BekTopa 1o TpéM
31 HEKOMILJIAaHAPHBIM BEKTOPaAM 26.12 Bubmuorexa IIOK
p pam. ) https://m.edsoo.ru/4dffda97
[IpaBuio napamnenenumnena
PasnosxeHne BEKTOpa 10 TPEM
32 HEKOMILIAaHAPHBLIM BEKTOPAM 30.12 Bubmuorexa LIOK
P paM. ' https://m.edsoo.ru/74b2ad91
[IpaBuio nmapamnenenumnena
Pemenne 3amau, cBI3aHHBIX C
33 OpUMEHEHHEM IIpaBUI AEHCTBUHU C 13.01 Bubmuorexa LIOK
p p A ' https://m.edsoo.ru/ec24dfc2
BEKTOpaMHU
Pemenne 3amay, cBI3aHHBIX C
34 OpUMEHEHHEM IIpaBUI AEHUCTBUHU C 16.01 BrbmroTexa [IOK
p PaBi ' https://m.edsoo.ru/f465d10e
BEKTOpaMHU
KoopanHatHO-BEKTOPHBIN METOT
35 IIPH PEIIEHNHU T€OMETPHUUECKUX 20.01 BrbmroTexa [IOK
pHp P ' hitps://m.eds00.ru/6b61b2b4
3aga4
KoopanaatHO-BEKTOPHBIH METO
b P A bubmuorexa [{OK
36 IIPU PELIEHUU T'€OMETPUIECKUX 23.01

3a1a4

https://m.edsoo.ru/5fa0b3ce




HpHMOYFOJ'IBHaH CUCTEMA KOOpAHHAT

37 B IpoctpancTBe. Koopauuars! 27 01 bubmuoreka [JOK
BekTopa. [Ipocreitmme 3axaun B https://m.edsoo.ru/c7c777ed
KOOpAMHATax
[IpsiMmoyrosibHas cuCTEMa KOOPANHAT

18 B npocTtpancTBe. KoopanHaTel 30.01 bubnmnoreka HOK
BekTopa. [Ipocreitmme 3agaun B https://m.edsoo.ru/ec3e2da3
KOOpAMHATax
[IpsiMmoyrosibHas cucTeMa KOOpAUHAT

39 B npocTtpaHcTBe. KoopauHaTel 03.02 bubanorexa [JOK
BekTopa. [Ipocreitiue 3agaun B https://m.edsoo.ru/ed9e2a8e
KOOpAMHATax

40 VYron mexnay BekTopamu. CKasspHOE 06.02 bubmuorexa [IOK
MPOU3BEAECHHUE BEKTOPOB https://m.edsoo.ru/ba75dcS7

41 VYron mexay BekTopamu. CKamsipHOE 10.02 bubmuorexa [JOK
[IPOU3BEAECHUE BEKTOPOB https://m.edsoo.ru/e4972cdc

42 VYron mexnay BekTopamu. CKasipHOE 13.02 bubnmnorexa [JOK
MIPOU3BEACHUE BEKTOPOB https://m.edsoo.ru/52188a7d

43 Beluncnenue yrios Mexay 17.02 bubnmnoreka [HOK
HNPSAMBIMH U IIOCKOCTAMU https://m.edso0o.ru/9f246736

44 Brruucnenue yrioB Mexmy 50.02 bubnunorexa LIOK
HNPSAMBIMU U IIIOCKOCTAMU https://m.edsoo.ru/5b971ef3

45 Boruncnenue yrioB Mexy 24.02 bubmuorexa [IOK
HNPSIMBIMH U INIOCKOCTSIMHA https://m.edsoo.ru/2d24e873
KonTtponbHas pabora o Teme

46 "BeKTOpbl 1 KOOPAUHATHI B 27.02 bubmorexa [OK

" https://m.edsoo.ru/b4ad63ad
IIPOCTPAHCTBE
47 Pemienue 3axayd npu moJaroToBKe K 03.03 but6mmoreka [IOK




EI'D https://m.edsoo.ru/8a7be683
43 Pemienue 3agau npu noJAroToBKeE K 06.03 bubnmoreka [JOK

EID ' https://m.edsoo.ru/fblcd0a5
49 Pemenue 3agau npu noAroToOBKE K 10.03 bubnmnoreka HOK

EI'D ' https://m.edsoo.ru/074c8865
50 Pemienue 3aiayd npu noJAroToBKe K 13.03 bubnmnoreka HOK

EID ' https://m.edsoo.ru/a0fdd5Sbf
51 Pemienue 3agau mpu moAroToBKeE K 17.03 bubmmoreka [JOK

EI'D ' https://m.edsoo.ru/b9e777d9
57 Pemienue 3agau mpu moAroToBKe K 20.03 bubanorexa [JOK

EID ) https://m.edsoo.ru/6¢cdbecef
53 Pemrenue 3a1ad mpu moAroToBKe K 31.03 bubnunoreka LIOK

ETD ' https://m.edsoo.ru/37d84157
54 Pemenue 3aga4 npu noaAroToBKE K 03.04 bubmmoreka IIOK

EI'D ) https://m.edsoo.ru/5603e30b
55 Pemenue 3a1ay npu noJAroToBKe K 07.04 bubmuoreka [IOK

EID ' https://m.edsoo.ru/a95t5¢04
56 Pewrenue 3ana4d npu noaAroToBKe K 10.04 bubnmnoreka [HOK

EI'D ' https://m.edsoo.ru/7ad0020b
57 Pemenue 3aga4 npu NOArOTOBKE K 14.04 but6mmorekxa [IOK

EI'D ) https://m.edsoo.ru/235171b3
53 Pemenue 3agau mpu MOArOTOBKE K 17.04 bubnunorexa LIOK

EID ' https://m.edsoo.ru/f47dfefd
59 Pewrenue 3anad mpu noaAroToBKe K 21.04 bubmuoreka [JOK

EI'D ' https://m.eds00.ru/79¢10312
60 Pemienue 3amayd npu nmoJaroToBKe K 24.04 bu6muoreka [IOK

ETD ) https://m.edsoo.ru/2faadc3f
61 Hrorosast KoHTpoOJIbHAs paboTa 28.04 bubnmoreka [JOK




https://m.edsoo.ru/79853608

2 Pemienue 3agad npu noAroToBKe K 1 08.05 bubnmnoreka HOK

ETD ' https://m.edsoo.ru/1e053890
63 Pemienue 3aiayd npu noJAroToBKe K 1 12.05 bubnunoreka LIOK

EI'D ' https://m.edsoo.ru/482d3f51
64 Pemienue 3agau npu noJAroToBKe K 1 1505 bubmmoreka [JOK

ETD ' https://m.edso0.ru/28a6573¢
65 Penrenue 3ana4 npu NoATOTOBKE K 1 19.05 bubnnorexa [JOK

EI'D ' https://m.edsoo.ru/098bedad
66 Penrenue 3ana4 nmpu NoATOTOBKE K 1 22.05 bubnunoreka LIOK

ETD ' https://m.edsoo.ru/f7792ba9
67 Pemienue 3agau mpu moAroToBKe K 1 bubanorexa [JOK

EI'D https://m.edsoo.ru/b9146bc0
68 Pemenue 3anay npu noAroToBKe K | bubmuoreka [IOK

EI'D https://m.edso00.ru/56765e8b
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoOro .
o0pa3oBaTe/IbHON MPOIrPaMMBbI CpelHero o01ero 00pasoBanus
pe3yJbTara
7 I'eomerpus
7.1 OrnepupoBath MOHATUSIMH: TOUKA, MPSMast, IIIOCKOCTh
- [IpuMeHATh aKCHOMBI CTEPEOMETPHUH U CIICJICTBHUS U3 HUX IMPU PEIICHUH
' reOMETPUUYECKUX 3aau
- OnepupoBarTh MOHATHUSAMH: TapaieIbHOCTh M MEPHEHAUKYISIPHOCTh
' MPSIMBIX U IJIOCKOCTEN
74 KnaccupunupoBars B3aMMHOE PacloONOXKEHUE MPSIMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: ABYIPAHHBIN Yrojl, TpaHH JBYTPAHHOTO YIJa,
7.5 pedpo ABYTpaHHOTO yriia, TWHEHHBINH YTOJI IBYTPAHHOTO yIJia, TpalycHas
Mepa JBYTPaHHOIoO yria
_p OnepupoBaTh MOHATUSMU: MHOTOTPAHHUK, BBIMYKJIBIA U HEBBIMYKJIBIN
' MHOTOTPaHHUK, JIEMEHTHl MHOTOTPAHHHKA, IPaBUIIHLHBI MHOTOTPAHHUK
77 Pacro3naBaTh OCHOBHBIE BUABl MHOTOTPAaHHUKOB (MHpaMuia, MpU3Ma,
' MPSIMOYTOJIBHBIN TTapajuieNenume, Kyo)
KnaccupunupoBare  MHOTOTpaHHMKH, BbIOMpas  OCHOBaHUS s
. Kknaccupukanud  (BBIMYKJIBIE W HEBBINYKJIblE  MHOTOTPAHHUKH,
' MpaBUJIbHBIE MHOTOTPAaHHUKH, TPSMbIE ¢ HAKJIOHHBIE TIPHU3MBI,
napaieenune/ibl)
79 OnepupoBathb MOHATUSMU: ceKyIas IJIOCKOCTB, CEUEHUE
' MHOTOTPaHHUKOB
210 OOBSCHATH TPHUHLUIIBI  TOCTPOCHHUS CEYCHWH  MHOTOTPAHHUKOB,
' HCIIOJIb3YSl METO/] CJIEZOB
211 Ctpouth ce4eHHs MHOTOIPAaHHUKOB METOJIOM CIIEAOB, BBIMOJIHATH

(BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:




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
pacCTOAHUN MEXIY ABYMSI TOYKAaMH, OT TOYKH IO NPSAMOM, OT TOYKHU JO

IIJIOCKOCTH, MEXKAY CKPCIIUBAOIIMMHUCA ITPAMBIMHA

7.13

PemraTe 3aa4i Ha HaXOXXIACHUC I'COMCTPHUUYCCKUX BCIWYHH I10 o6pa3uaM
WK aJIropuTMaM, IMPUMCHASA HU3BCCTHLIC AHAJIUTUYCCKUC MCETOAbI IIPpH
PEIICHUU CTAaHAAPTHBIX MAaTCMAaTHYCCKUX 3aJad Ha BBIYMCIICHUE YIJIOB
MCXKAY CKPCIIHUBAIOIIMMUCA HPAMBIMH, MCKIY HpﬂMOfI " ITIIIOCKOCTBIO,

MCKAY IJIOCKOCTAMU, IBYI'DAHHBIX YI'JIOB

7.16

7.17

Beruucisate 00bEMBI M IUIOIIAJIM  TIOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mupamMuaa) ¢ MpUMEHEHHUEM (GOPMYJI, BEIYUCIISTH COOTHOIICHUS
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, npeoOpa3oBbIBATH W HMHTEPIPETUPOBATH HHPOPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (QHUTypax, MpeACTaBICHHYIO Ha
yepTexkax U PUCYHKAX

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

[IpumensaTh mnpocTellne MpOorpaMMHBIE CPEACTBA W AJIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBI 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

[TpuMeHATH MONyYeHHbIE 3HAaHUS Ha IPAKTUKE: aHATM3UPOBATh pPeabHbIe
CHUTyallul W TIPUMEHSTHh W3y4YCHHBIC TIOHSATHS B TMPOIECCEe ITOMCKA
pereHus MaTeMaTHYECKU chopMyITMPOBAHHOM pooJIeMBl,
MOJISIUPOBATh peajibHbIe CUTYaIllMH Ha SI3BIKE T€OMETPHH, HCCIIE0BAThH
MIOCTPOEHHBIE MOJIENH C HCIIOJIb30BAaHHEM T€OMETPUYECKUX TOHATHH U
TEopeM, armapara ajareopsl, pelaTh MPaKTUUECKUE 3ajaul, CBI3aHHBIE 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 LWIMHJPUYECKON MOBEPXHOCTH, LMIMHAP, KOHUYECKAs IOBEPXHOCTb,
' oOpa3yromue KOHMYECKOHM  IOBEPXHOCTH, KOHYC, cdepuyeckas
MIOBEPXHOCTh
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 MOHSATUSIMU: IIAPOBOW CETMEHT, OCHOBAaHUE CETMEHTa,
6.5 BBICOTA CETMEHTA, LIApOBOM CJIOW, OCHOBAaHUE IIAPOBOIO CJIOS, BBICOTA
[IApOBOTO CJI0S, IIIAPOBOM CEKTOP
6.6 Bbruucnate 00BbEMBI M IUIOIIAJM TOBEPXHOCTEH TeNn BpalleHMS,
. FEOMETPUUECKUX TeJl C MPUMEHEHUEM PopMyJT
OnepupoBaTh MOHATHSAMU: MHOTOTPAHHUK, BIHCaHHBIA B chepy u
6.7 OINMCAHHBII 0KOJIO cdepbl, cepa, BIUCAHHAS B MHOIMOTPAHHUK WIN TEJI0
BpallleHus
63 BblUMCIATE COOTHOIIEHHS MEXAY IUIOMAAsAMHM IOBEPXHOCTEH H
' 00BEMaMHU TOJOOHEIX TEIT
. N300paxaTh n3ydaemble QUIYpbl OT PYKH M C MPUMEHEHHEM IPOCTHIX
' YepPTEKHBIX HHCTPYMEHTOB
BbInonHATe (BBIHOCHBIE) IIOCKHE YEpPTEKHW U3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BUA CBEpPXY, COOKY, CHHU3Y; CTPOUTH CEUEHUS Tell
BpallleHUs
W3BnekaTb, MHTEPIPETUPOBATh M NPeoOPa3OBbIBATH HWH(OPMAIHIO O
6.11 MIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpPEICTaBICHHYIO Ha
yepTexkax U puUCyHKax
[TpumeHsTh TEeOMeTpruecKre (aKThl ISl PEUICHUS CTEPEOMETPHUECKUX
6.12 3aj1a4, TPEIIOJIATAIONIMX HECKOIbKO IIArOB PEIICHUS, €CIH YCIOBHS
MPUMEHEHHUS 3a/laHbl B ABHOU (hopme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B TPOCTPAHCTBE




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 KOOPAHWHATBEI B ITPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpaA, paB€HCTBO BCKTOPOB, KOOPAHWHATBI BCKTOpPA,
yroa MCExKAy  BCKTOpaMu, CKaJIIpHOC  MNPOU3BCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauts 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 KOOPpANHAT

6.19

6.20

Pemars HpOCTCﬁIHPIG reOMCTPHUUYCCKUC 3aJa4d Ha JIIPHUMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O METOa

Pemats 3aJadd Ha A0Ka3aTCJIbCTBO MATCMATHYCCKHX OTHOIICHUH H
HaXO0XIACHUC I'COMCTPUYCCKHUX BCIUMYHH II0 06pa3uaM HJIK aJITOpUTMaMm,
IMPUMCHAA HN3BCCTHBIC MCTO/bI mpu pPECUICHUN CTaHOapTHBIX

MaTeMaTHYCCKUX 3a1a4

6.21

[IpuMeHATh mpocTEeHIIME NPOrpPAMMHBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a/1a4

6.22

IIpuBOAUTE NMpUMEPBHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE H

JKU3HHU, paClIO3HABATH IPOSABIICHUC 3aKOHOB I'COMETPUN B UCKYCCTBC

6.23

[TpuMeHsATH TOJIydeHHbIE 3HAHHWA Ha MpaKTHKE: aHaJIU3UpOBaTh
peasibHble CUTYyallUd U TPUMEHSATh HM3y4YEHHbIE TOHATHS B IIpoIEcce
MONUCKAa pELIeHUs MaTeMaTH4ecKu C(HOPMYIUPOBAHHON MpoOIeMBl,
MOJIEJIMPOBATh pealibHble CUTYalluu Ha SI3bIKE F€OMETPHH, HCCIeA0BaTh
IIOCTPOECHHBIE MOJENIN C UCIOJIb30BAHUEM T'€OMETPUYECKUX IMOHATHH U
TeopeM, amnmnapara aareOpbl, pemaTh NPakTUYeCKUe 3a1aul, 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 TNPsIMBIE B  MPOCTPAHCTBE,
NapajuieTbHOCTh TPEX MPSIMBIX, MApPAIJICNIBHOCTh MPSAMON M IIOCKOCTH. YTJBI C
COHANPABJICHHBIMU CTOPOHAMH, YIrOJd MEXIYy NpPSIMBIMH B TIPOCTPAHCTBE.
[TapanneabHOCTh MIOCKOCTEW: MapaliiesibHbIe MJIOCKOCTH, CBOMCTBA MapalielbHbIX
miockoctei. [Ipocrteitmme mpocTpaHCTBeHHBIE (DUTYPHI HAa TIOCKOCTH: TETPadp,

KY6, napajijieJICnmIic [, IOCTpOCHUE Ce4YeHUI

7.3

IlepneHIUKYIAPHOCTE MPSAMOM M IUIOCKOCTH: NEPHEHAMKYJAPHBIE IPSMBIE B
IIPOCTPAHCTBE, MIPSAMBIE MapAJUIEIIbHBIE U IEPIIEHANKYIISIPHBIE K IITIOCKOCTH, IPU3HAK
NEPHEHANKYIAPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O NPSMOM NEPIEHAUKYIAPHON
IUIOCKOCTH. YTJbl B TPOCTPAHCTBE: YIrOJd MEXAY MpsAMOH H IUIOCKOCTBIO,
JBYI'PAHHBIA yroJI, JIMHEHMHBIM yroia JAByrpaHHoro yria. Ilepnenguxkymsap u
HAaKJIOHHBIE: PACCTOSHHE OT TOYKM JO IUIOCKOCTH, PACCTOSHHUE OT NPSIMOM 110
IUIOCKOCTH, MPOEKIUS (PUIYpbl Ha TUIOCKOCTh. [leprneHauKynspHOCTh MIOCKOCTEH:
NMpU3HAK  MEPHEHAUKYIIPHOCTH  JBYX  Iulockocterl. Teopema o  Tpéx

NEpNCHAUKYJIApax

7.4

[TonsiTie MHOTOrpaHHHMKAa, OCHOBHBIE JJIEMEHThl MHOTOTPaHHHKA, BBINYKIbIE U
HEBBINYKJIbIE MHOTOTPAaHHUKHU, pa3BEpTKa MHororpaHHuka. llpusma: n-yronpHas
npu3Ma, TpaH M OCHOBAaHMS MPU3MBI, IpsIMas U HAKJIOHHas MpPU3MbI, OOKOBas U
II0JIHAsl TIOBEPXHOCTH NMpu3MbI. [lapamienenunen, npsiMOyroJIbHbIN NapauIeIenune
u ero cpoucTsa. [lupamuna: n-yroapHas nupamMuaa, FpaHA U OCHOBAaHUE ITUPAMHUJBL,
OOKOBas M IMOJIHAS MOBEPXHOCTh NMUPAMUIBI, IPABUIbHASL M yCEUEHHAS MUPAMUIA.

DJIeMEHTHI IIpu3Mbl MW IMHPaAMHIBL. HpaBI/IJ'II)HBIe MHOTOTpaHHHUKHU: TIOHATHEC




7.5

7.6

7.7

MPaBUJIBHOTO MHOIOTPaHHUKA, IPAaBWIbHAs NpU3Ma M MPAaBWIbHAS NUPAMHUAA,
NpaBUWIbHAS TPEYTOJIbHAS MUPAMUA U MPABUIBHBINA TeTpasap, KyO. IlpeacraBienne
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
OOKOBOM IOBEPXHOCTH U IIOJHOM IIOBEPXHOCTH MHPSAMOW MpPU3MBI, IUIOLIA/b
OCHOBaHHMH, TeopemMa 0 OOKOBOH MOBEPXHOCTHU MPsIMOH mpu3Mbl. [Tnomans 6oxkoBoi
IOBEPXHOCTH M TIOBEPXHOCTH IPABUJIBHOM MNUPAMUIBI, TEOpeMa O IUIOIIAAH

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

Konunyeckas moBepxHOCTh, 00pa3yrolire KOHUYECKOI MOBEPXHOCTH, OCh M BEpIIMHA
KOHUYecKoi moBepxHOcTH. KoHyc: OocHOBaHME W BeplIMHa, 00pasyromias U OcCh,
onaab OOKOBOM M TIOTHOM TMOBEPXHOCTH. YCEUYEHHBINM KOHYC: 0Opasyroniue u

BbICOTA, OCHOBAaHUA U OokoBas ITOBEPXHOCTDH

Cdepa u map: neHtp, paauyc, AMaMeTp, oAb MOBEpXHOCTU cdepbl. BzaumHoe

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

KomOunanmum Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OIHMCAHHBINA

OKOJIO C(l)epbl, C(pepa, BIIMCAHHAA B MHOT'OI'PAHHUK, WJIW TCJIO BpalliCHUS

6.6

[TonstTne 06 oO0béMe. OcHOBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
MPSMOYTOJIBHOTO MMapajiesienuneaa M ciueactBuss u3 He€. OO0BEM IMUIIMHIpA,

koHnyca. O0bEM mapa u mionaab chepol




[Tomobuple Tema B mpocTpaHcTBE. COOTHOMICHHS  MEXKIY — IUIOIMIASIMU

67 MMOBEPXHOCTEH, 00hEMaMHK MOAO0HBIX TET
6.8 Ceuenuss nwiuHapa (MapauiebHO W TMEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca
' (mapanenbHOE OCHOBAHUIO U MPOXO/SIILEE YepPe3 BEPILNHY), CEUECHUS 11apa
Bekrop Ha miockoctu u B mpoctpaHcTBe. CJIOKEHHE M BBIYUTAHUE 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. KoopaumHaTel BeKTOpA.
6.10 [Ipocreiiimue 3amauM B KOOpJAMHATax. YTros Mexay Bekropamu. CkanspHoe

IMPOU3BCACHUC BCKTOPOB. Brruncienue YIJIOB MCXKAY HNPAMBIMU M IIOCKOCTAMM.

KOOp,I[I/IHaTHO-BCKTOpHHﬁ MCTOJ IIPpU pCIICHUU I'COMCTPHYCCKUX 3a/1a4




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 00pa30BaTeILHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3zoBaHus

Bnanenue meromamMM J10Ka3aTeNbCTB, alrOpUTMaMHU peELICHUs 3ajady;
yMeHue (opMynupoBaTh W ONEPUPOBATH MOHATUSMM: OIpe/eNIeHue,
aKCUOMa, TeopeMa, CIEACTBUE, CBOMCTBO, IPU3HAK, I0Ka3aTeNIbCTBO,
paBHOCHIIbHBIE (POPMYJIMPOBKH; IPUMEHSTh UX; YMEHHUE (POPMYIHPOBAThH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEPXKIACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BaTh METOJ MaTeMaTHYeCKOW WHIYKINH;
IIPOBOAMTH  JIOKA3aTEJIbHBbIE PACCYXKACHHUS [pU pEIIEHUH 3aj]ad,
OLICHUBATh  JIOTMYECKYIO  HPAaBUIBHOCTb  PACCYXKACHUH;  yMEHHE
OIEpUPOBATh MOHATUSAMHU: MHOXECTBO, MOJAMHOXECTBO, ONEpAaLUU Hal
MHOKECTBAMH; YMEHHME HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar Juis ONMCaHUs peajlbHbIX IMPOLECCOB U ABJICHUN U IPU PELICHUU
3ajjay, B TOM 4HCJIE€ W3 JPYrUX Y4YeOHBIX TNPEAMETOB; YMEHHE
ONepUpOBaTh MOHATHAMU: Tpad, CBA3HBIN Irpad, AepeBo, IUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W ONUCHIBaTh TIpadbl pPa3TUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a/1a4

YMeHue omnepupoBaTh MOHSATHSAMHU: HATypaIbHOE YHCIIO, IIEJI0C YHCIIO,
CTEMeHb C IIENIBIM MOKa3aTejaeM, KOPeHb HATypalbHON CTENEHHU, CTETIeHb
C paluoOHAJIBHBIM  TIOKa3aTelieM, CTeNeHb ¢  JICHCTBUTEIBHBIM
Mokasarenem, JiorapudM 4YUCIa, CHHYC, KOCHHYC M TaHIEHC
MPOU3BOJIBHOTO YHCIA, OCTATOK IO MO0, palMOHAIBLHOE YHCIIO,
HppalMOHAIBHOE  YHCJIO,  MHOXECTBA  HATYPAJIbHBIX,  ILIENBIX,
paloHaIbHBIX, JCUCTBUTENBHBIX YHCENT, YMEHHE HCIIOJIb30BaTh
IMPpU3HAKH JCINMOCTH, HauMEHbIITNN O6IIII/II\/II JACIUTCIIb U HANMMCHBIIICC
obmiee kpaTHoe, anropuT™M EBKIIMIa Mpu penieHnu 3a7ad; 3HAKOMCTBO C
PpasiIndYHbIMU IIO3UITUOHHBIMHU cucreMmamMu CUHHCIICHHUS, YMCHUEC
BBIIOJIHATL BBIYUCIEHHE 3HAUCHUU U Hp806pa3OBaHI/ISI BI:Ipa)KCHI/Iﬁ CcO
CTENeHsAMH M JorapudmMaMu, MpeoOpa3oBaHUsl IPOOHO-PATMOHATBHBIX

BLIpa)KeHHﬁ; YMCHHUE OINCPUPOBATH IMOHATHAMHA: IMOCJICIOBATCILHOCTD,




apupmMeTHuecKas porpeccus, reomMeTpuyecKas nporpeccus,
OeckoHeYyHO yOBbIBamoIiasi TEeOMETpHUYEcKass Mporpeccusi; yMEHHue
3aJjaBaTh M10CJIEI0BATEIbHOCTH, B TOM YHUCIIE C IOMOIIBIO0 PEKYPPEHTHBIX
dopMyrn; yMEHHE ONEepUpOBaTh MOHATHUSMHU: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJIb M @PTYMEHT KOMIUIEKCHOTO
yuciaa, ¢opmMa 3amucHd  KOMIUIEKCHBIX 4ucell  (TeoMeTpudeckas,
TPUTrOHOMETpHUUYECKass W  anreOpavyeckas); yMeTb IPOU3BOJIUTH
apu(MeTHUECKUe NEHCTBUS C KOMIUIEKCHBIMU YHWCIIAMH; TMPHUBOJHUTH
IOPUMEpPbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  YHCEJ;  OINEepUpOBaTh
HNOHATUSIMM:  MaTpuma 2x2 u  3X3, onpeneinurenb  MaTpULBL,

FeOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

YMeHue onepupoBarh IMOHATUSAMU: palMOHAIbHBIE, MPPALMOHAIIBHBIE,
[IOKa3aTeNlbHbIE, CTENEHHBIE, JIOTapu(PMUUECKHE, TPUTOHOMETPUUECKUE
YPaBHEHHsS U HEPAaBEHCTBA, MX CHUCTEMBI; YMEHHE OIIEpUPOBATH
MOHATUSAMH: TOXIIECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHHE, ypaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, DPABHOCUJIBHOCTH
YpPAaBHEHUI, HEPAaBEHCTB W CHUCTEM; YMEHHE pellaTh YpPaBHEHWS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI PA3IMYHBIX IMPUEMOB; PEIIATH
YpPAaBHEHUs, HEPAaBEHCTBA M CHCTEMBl C TIApAMETPOM; IIPUMEHSATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJI PELICHUS MaTeMAaTHYECKHUX

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

YMenue onepupoBaTb MNOHATUSIMH: (YHKIUSA, YETHOCTh (YHKIIHH,
HNEPUOJIMYHOCTh (DYHKIMHM, OrpaHMYEHHOCTb (YHKIMH, MOHOTOHHOCTb
GyHKIMH, 3KCTpeMyM (QYHKIMH, HauOOJIblIee U HaMMEHbIIee 3HAYCHUS
(GYyHKLIMU Ha IPOMEXKYTKE, HepepbIBHAs (YHKIIMS, aCUMIITOTHI Ipaduka
GbyHKIMM, TepBasi ¥ BTOpasi MPOU3BOAHAS (PYHKIIUU, TEOMETPUUYECKUN U
¢u3nueckuif CMBICT TPOU3BOJHOM, NEepBOOOpa3Hasi, OIpeaeIEHHBIN
MHTETpall; YMEHHE HAaXOJIUTh aCUMNTOTHI rpaduka (yHKIUH; yMEHUe
BBIUNCIIATh IPOU3BOJAHBIE CYMMBI, IIPOM3BENEHHUS, YacTHOIO U
KOMIO3UIMN (YHKIMI, HAXOJUTh YpaBHEHHE KacaTelbHOM K rpadukxy
(GyHKLIMU; yMEHHE HAaXOJUTh NPOU3BOIHBIE 3JEMEHTApHBIX (YHKIUH;
YMEHHE HCMOJIb30BaTh IPOU3BOJIHYIO JI HCCIEAOBAaHUA (YHKIIHM,
HaXOJUTh HaWOOJbIIME M HAUMEHbIINE 3HAUYEHUS (YHKUUH; CTPOUTH
rpaduKi MHOTOUYIEHOB C HCIOJIb30BAHHMEM ammapaTa MaTeMaTHYeCKOro
aHaJINW3a; MPUMEHATh NPOU3BOAHYIO JJII HAXOXKAEHUS HAWIYy4dlIEro

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




GbU3HYeCKUX 3a7a4ax; HaXOAUTh TUIOMIAAN U O0BEMBI (PUTY C TTOMOIIBIO
I/IHTeI‘paJIa; HpI/IBOI[I/ITL HpI/IMCpBI MATEMATHUYCCKOI'O MOI[CJIPIpOBaHI/IH C

nomouibio AudepeHunanbHbIX YpaBHEHUN

VYMeHue onepupoBaTh MOHATUAMU: rpaduk (QyHKOMM, oOpaTHas
GyHKIMSA, KOMIO3UIUS (YHKUUH, TUHEWHas (yHKIWSA, KBaJpaTHUHAS
byHKIHS, parmoHanbHas byHKIHS, CTeIeHHas dbyHKIIHS,
TPUTOHOMETpHUYECKHE  (DYHKIMH, OOpaTHbE TPUTOHOMETPHUYECKHUE
GyHKUMU, TOKa3aTelabHas M Jorapudmuyeckas QYHKLUUU; yMEHUE
CTpOUTh TpadUKU H3yYCHHBIX (YHKUIUH, BBIIOJIHATH MPeoOpa3zoBaHUs
rpaduKoB (YHKLUH, UCIIOJIB30BaTh TPaQUKH ISl U3yUEHUs IPOLIECCOB U
3aBUCUMOCTEH, MPU PEIIeHUH 3a7ad U3 APYrHX Y4eOHBIX MPEIMETOB U
3ajjay U3 peajbHOM JKU3HU; BBIpaXaTb (OpMYIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMH; UCIIOJIB30BaTh CBOiCcTBa W rpadukm QyHKOMA Ui
pelleHys] ypaBHEeHUH, HEPaBeHCTB U 3a/1a4 ¢ IapaMeTpaMu; n300paxkaThb
Ha KOOpPJAMHATHOM IIOCKOCTM MHOXECTBA PpELICHUN YpPaBHEHHU,

HCPABCHCTB U UX CUCTCM

VYMeHue pemiath TEKCTOBBIE 33/a4M pa3HbIX TUIOB (B TOM 4YHCIE Ha
MPOLIEHTHI, JOJIM U YacTH, Ha ABM)KEHUE, pabOTy, CTOUMOCTh TOBapoOB U
yCIIyT, HAaJIOTH, 3314 U3 00JacTH yNpaBJIeHUs JUUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBIIATH BBIPAKEHUS, YPAaBHEHMs, HEPaBEHCTBA M HX
CHUCTEMBI II0 YCIOBHUIO 3aJa4M, MCCIIEJOBATh IIOJIYyYEHHOE DEIICHHUE U
OLICHMBATh MPaBIONOAOOHOCTh pPE3yJIbTAaTOB, YMEHHE MOJEIUPOBAThH
pealbHBIE CUTYallUH Ha SI3bIKE MATEMAaTUKH; COCTABJIATH BBIPAKEHHS,
YpPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBbl [0 YCIOBHIO 33Ja4H,
UCCIIEN0BATh IIOCTPOEHHBIE MOJCIHA C UCIOJIB30BAHMEM almapara

anredpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATUAMU: CpeiHee apu(pMeTHYecKoe, MeinaHa,
HauOosblllee W  HauUMEHblllee 3HA4YeHMs, pa3Max, JucHepcus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOrO Habopa; yMEHHE U3BJeKaTb,
MHTEPIPETUPOBaTh MH(GOPMaLMIO, MPEJCTABIECHHYIO B TaliHIax, Ha
quarpammax, rpadukax, OTpaskarollyr0 CBOWCTBA peallbHBIX MPOIECCOB U
SBJIGHUH; MPEACTaBIATh NH(OOPMALIHIO C TOMOIIbIO TAOJUIl U IUarpaMM;
UCCJIE0BAaTh CTaTUCTUYECKHE JaHHbIE, B TOM YHUCIIE€ C IPUMEHEHUEM
rpaguueckux METOJOB M  JJIEKTPOHHBIX  CPEICTB; TrpaduuecKu
UCCIIEIOBAaTh COBMECTHBIE HAOJIOACHUS C TOMOMIBIO  JHarpaMm

paccerBaHMs U JTUHEUHOW perpeccuu




YMeHue onepupoBaTh MOHATHAMU: CIyYalHBIM OMNBIT M CIydailHOE
COOBITHE, BEPOSITHOCTH CIIY9alHOTO COOBITHSI; YMEHHUE BBIYHCIATH
BEPOSITHOCTh C HCIIOJIL30BAaHHEM TI'paUUYeCKUX METOJOB; NPUMEHSTH
GOpMyIBI CIIOKEHUS W YMHOXKEHHUS BEPOSTHOCTEH, (POpMyiy IOIHON
BEepOSATHOCTH, hopmyny bepHyiin, koMOnHaTOpHBIC (PaKThl U GOPMYIIBL;
OIICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHUH; yMEHHE OIEepUPOBATH
MOHATUSIMH: CIIydaiiHas BEJNWYHMHA, paCIpelejCHUE BEPOSATHOCTEH,
MaTEeMaTHYECKOE OXKUIAHHWE, IUCIEPCHUS M CTAHJAPTHOE OTKIOHCHHE
CIIyYallHOW  BEJIMYWHBI, (QYHKIHUU paclpelesieHuss W IUIOTHOCTH
PaBHOMEpPHOTO, TOKA3aTeIbHOTO W HOPMAJIbHOTO PaCHpelesCHHIA;
YMEHHE WCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX PACHpPEICICHUH JUIsI
peIIeHus 3aJa4;, 3HAKOMCTBO C TIOHATHUSMH: 3aKOH OOJBIIMX YHCEN,
METO/IbI BBIOOPOYHBIX HCCIICAOBAHUI, YMEHUE MPHBOIAUTH MPUMEPHI
MPOSIBIICHUST 3aKOHA OOJIBIIMX YHCET B MPHUPOJHBIX W OOIIECTBEHHBIX
SIBJICHHUSIX; YMCHUE OTICPUPOBATh MOHATHSIMU: COYECTAaHHE, EPECTAaHOBKA,
YHCII0O COYETAHWM, YHCIO TIEpPecTaHOBOK; OwmHOM HbIOTOHA, yMmeHHe
NPUMEHSITh KOMOMHATOPHBIE PAKThl M PACCYXKICHHUSI IS PEIICHHS 3a]1a4;
OIICHUBATH BEPOSTHOCTH peaTbHBIX COOBITHIA; COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘ICHHLIﬁ pe3yibTar

YMeHue onepupoBarb IMOHATUSAMHU: TO4YKa, MpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BeJIMYMHA YyIJa, IUIOCKUH  Yroil,
JIBYTpaHHBIA Yyroji, TPEXTPaHHBIM yroj, CKpEeIIMBAIOLIUECS IMpsMBbIE,
NapajuIeIbHOCTh U MEPHEeHIUKYISIPHOCTD MPSMBIX U TUIOCKOCTEW, yroi
MEXY NPSAMBIMHM, YTOJI MEXAY NPSAMON M IUIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU 0 MJIOCKOCTH, PACCTOSHUE MEXIY
IPSIMBIMHU, PACCTOSTHUE MEXY IUIOCKOCTSIMH; YMEHHE MCIIOIb30BaTh IpU
pellleHnn 3aa4 U3ydeHHble (AaKThl U TEOPEMbl IUNIAHUMETPUU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYKAIOLIETO MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJEIH C TOMOIIbI0 TE€OMETPHUYECKUX TOHATUH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3aJaUU

10

YMeHue onepupoBaTh MOHATHUSAMHU: IJIOMIAAL (UTYphl, 00bEM (UTYDHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPaHHHMK, CEYEHHE MHOIOIPaHHUKA,
KyO, mapajuieienumesa, Npu3Ma, NUpamMuaa, QGuUrypa M IMOBEPXHOCTb
BpallleHNs, LUWIMHIpP, KOHYC, map, cdepa, IIomaas cepsl, MIomanb
MOBEPXHOCTU TMHPaMH[bI, TPU3MBIL, KOHYycCa, IMIMHApa, 00BEM Kyoda,

MPSIMOYTOJIBHOTO TapajijieNienuneaa, MUpaMuabl, NpU3Mbl, LHUIMHIpPA,




KOHYCa, I11apa, pa3BEPTKA MOBEPXHOCTH, CEUECHHs KOHYCA U IWJIMHJPA,
NapajuleJbHblE OCH WM OCHOBAHMIO, CEYEHME 1Iapa, IUIOCKOCTb,
Kacaromasicss cgepbl, LUIUHAPA, KOHYCa; YMEHHE CTPOMUTH CEYEHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI U MOBEPXHOCTH
BpalICHUs, UX CEUYEHHUS], B TOM YHUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTh CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIHLHO
dbopMynupoBaTh ONpesesieHnss U3y4aeMbIX (DUTYp, BBIIBUTATH THIIOTE3bI
O CBOHMCTBax W NpH3HAKaX reOMETPUYECKUX (UTyp, 0OOCHOBBIBATH WU
OmnpoBepraTh HX; YyMEHHE MPOBOAUTH Kiaccuukanuio Quryp 1o
pa3IMyYHbIM IPU3HAKaM, BBIIOJHATH HEOOXOIMMBIE JIONOJHUTEIIbHBIE

IMOCTPOCHUA

11

12

13

YMeHHe omnepupoBaTh MOHSTHUSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue TMOa00Us, MOMOOHBIE (QUIYpHI; yMEHHE
pacro3HaBaTh paBHBIC W MOJOOHBIE (UTYpPHI, B TOM YHCJIEC B MPHUPOJIE,
UCKYCCTBE, apXUTCKTYpEe; HCIIOJIb30BaTh T€OMETPUYCCKHE OTHOIICHHS
IpH PEIICHWH 3a7ad; HaXOJUTh T€OMETPUYCCKHE BEIUYHMHBI (IIMHA,
yroi, Iomaab, o0bEM) TpHU peUIeHHH 3aJa4 U3 JPYruX Y4eOHBIX
MPEIMETOB M U3 PEATbHOUN JKU3HH; YMEHUE BBIUYUCIISITH T€OMETPHUICCKHE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMIa[b, OOBEM, IUIOIMIATh TOBEPXHOCTH),
UCTIONIB3YSl M3YYCHHBIE (DOPMYIIBI M METONBI, B TOM YHCIE: TUIOIIAIb
MOBEPXHOCTU MUPAMUBI, IPU3MBI, KOHYCa, [IWIMHIPA, TUIOMAAb cepsl;
00BEM KyDOa, TPSIMOYTOJIBHOTO MapaijiesienuIeaa, MUpaMHubl, MPU3MEI,
WIMHIpPA, KOHYyCa, IIapa; yMEHUE HaxOJUTh OTHOIIEHHE O0O0BEMOB

oJI00HBIX QUryp

YMeHne onepupoBaTh NOHATUAMU: NPSIMOYTOJIbHAs CUCTEMA KOOPAMHAT,
BEKTOP, KOOPJIMHATBl TOYKH, KOOPIMHATBl BEKTOpa, CyMMa BEKTODPOB,
MIPOM3BE/IEHNE BEKTOpa Ha YMCIIO, pa3jioKeHHe BeKTopa Mo 0Oas3ucy,
CKAJIIPHOE IIPOMU3BEIEHUE, BEKTOPHOE IIPOU3BEICHUE, YOI MEXAY
BEKTOPaMH; YMEHHME UCIOJIb30BaTh BEKTOPHBIA M KOOPAMHATHBIN METOJ
JUIA pellieHHss TeOMETPUYEeCKMX 3ajad M 3ajad JApPYruX Y4eOHbIX
MIPEAMETOB

YMmenue BbIOMpaTh MOIXOMSAIIMM METOX Ui peLIeHHus 3a/lauu;
IIOHVMMAHHAE 3HAYMMOCTH MAaTEMAaTHMKM B W3YYCHHH IPUPOJHBIX U
OOIIECTBEHHBIX  MPOILECCOB M  SBICHHWH; YMEHHE pPAacCIO3HABATh

IMPOABJICHUEC 3aKOHOB MATCMATHKH B HCKYCCTBC, YMCHHE IIPUBOJIUTH




INpUMEPBI  MATEMATHYCCKUX

MaTeMaTU4YeCKON HayKu

OTKPBITUHA  POCCHUUCKOM W  MHUPOBOU




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D

IHO MATEMATHUKE
IIpoBepsieMblii 31eMeHT cOAepPKAHUA
Kon
1 Yucna v BBIYKCICHUS
1.1 Harypanbnsle u nensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI
15 Pammonanbupie  yncna. OOBIKHOBEHHBIE M JECATUYHBIE JpOOM, TPOIECHTHI,
' OCCKOHEYHBIC MTEPUOJIUUCCKHUE TPOOH
13 Apudmernueckuii KOpeHb HaTypalbHOH cremeHu. JleiicTBus ¢ apudmeTnyecKkuMu
' KOPHSIMU HAaTypaJIbHOM CTENEHU
14 Crenens ¢ 1enbIM nokazareneMm. CTeneHpb ¢ pauuoHalbHbBIM Moka3areneM. CBONCTBa
' CTENEHU
s CuHyC, KOCMHYC M TaHI€HC 4YHUCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' ApPKTaHI€HC YHUCIOBOTO apryMEHTa
1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIC JOrapu(MbI
JHeiictButenpHble  uucia. ApudMETHYECKHE Olepalud C JIeHCTBUTEIbHBIMU
1.7 yrcinamu. [IpubnnxEHHble BIYUCIECHUS, IPaBUila OKPYIJIEHUS, IPUKHUIKA U OI[CHKA
pe3ynbTaTa BEIYUCIECHUN
1.8 [Ipeobpa3zoBanue BeIpaxeHUN
1.9 KomrmuiekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 enbie u 1poOHO-palIOHANIbHBIE YPABHEHHS
2.2 HppauronanbHble ypaBHEHHUS
2.3 TpuroHomeTpuueckue ypaBHEHUs
2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPAaBHEHHS
2.5 Lenble n 1poGHO-palIMOHANTbHBIE HEPABEHCTBA
2.6 HppauroHnaibHble HEPAaBEHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapupMUUECKIEe HEPABEHCTBA
2.8 TpuronomeTpuueckne HEpaBeHCTBA
2.9 Cuctembl 1 COBOKYITHOCTH YPaBHEHHUW W HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C IMapamMeTpaMu
2.11 Marpuiia cucTeMbl JTUHEUHBIX ypaBHEHUH. ONpeaenuTenb MaTPUILbI
3 DOyHKINUK U TpaPUKH




OyHKIU, crnocoObl 3amanus QyHkiuu. ['paduk (yakmuu. B3zaumao oOpaTHBIC

> ¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuMU. [lepuogumueckue GpyHKIIH
OO6nactp ompeneneHuss W MHOXECTBO 3HaueHW QyHkuuu. Hymum Qysknum.
32 [TpomexxyTkn  3HaKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKLHUH.
' MakcumymMbl 1 MHHUMYMBI (GyHknud. Hawmbomnblee M HauMeHbIlee 3HAYEHUE
(GYHKLNHU HAa IPOMEKYTKE
33 CrenenHas (yHKUMS C HaTypaJbHbIM M IeJdbIM Iokas3areneM. E€ cBoiictBa u
. rpaduk. CBoiicTBa u rpaduk KOPHS n-0i CTEIICHU
34 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U rpaduKu
3.5 [Noka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKH
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CBoiicTBa  (yHKIUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33aHUSI IOCIIEI0BATEILHOCTEN
3.8 Apudmerndeckas 1 reomeTpudeckas nporpeccuu. @opmysa CI0KHBIX TPOIIEHTOB
4 Hauana matemaTudeckoro aHaausa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIC SIeMEHTAPHBIX (DYHKIHNA
[IpumeHeHHe TNPOU3BOAHON K HMCCIEIOBAHUIO (QYHKUIMH Ha MOHOTOHHOCTh U
4.2 sKCTpeMyMbl. HaxokieHne HanOoJbIIero U HauMEHBIIIETo 3HAYeHUS (YyHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MHTerpan
5 MHoxecTBa 1 JIOTHKA
5.1 MHoecTBO, onepalnuu Haji MHOKecTBaMu. J[narpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 Komb6unaropuxka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble M TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEPXHOCTH BpALLECHUS
7.5 KoopaunaTsl 1 BEKTOPBI




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
INPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

1. Teomerpus, 10-11: Yueb.nm1s obmeobpazosar. yupexaenuit / JI.C. AranacsH,
B.®. byry3os, C.b. Kagomues u ap. — M.: [Ipocsemenue, 2023.

2. Teomerpus. Junmaktuueckue wmarepuanbl. 10 kmacc: 06a30Bbli U mpodmi.
ypoBHH / B.I'. 3uB. — M.: [Ipocsemenue, 2020

METOAUYECKHUE MATEPHUAJIBI V1A YYUTEJIA

1. Teomerpusi, 10-11: Yueb.mms obmeodpaszopar. yupexnenuii / JI.C. ArtanacsH, B.O.
byry3os, C.b. Kagomues u ap. — M.: IIpocsemenue, 2023.

2. Teomerpus. 10 — 11 kmaccel: 3a1aHusI HA TOTOBBIX YEPTEXKAX MO CTEPEOMETPHH / aBT.-
coct. I'.1. KoBanéra. — Bosrorpan: Yuurens, 2020

3. T'eomerpus. dunaktudeckue marepuaibl. 10 kiacc: 0a30BbId M mpodui. ypoBHH /
b.I'. 3uB. — M.: [Ipocsemenue, 2020

4. Maremaruka. 5 — 11 knaccsl: HeTpaJULIMOHHbBIE (POPMbI OPTaHU3ALUHA TEMATUYECKOTO
KOHTpoJisl Ha ypokax / aBT.-cocT. MLE. Ko3una, O.M. ®aneeBa. — Bonrorpan:
Yyurens, 2018.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://www.yaklass.ru
https://resh.edu.ru/

htthttp://www.fcior.edu.ru/,
http://school-collection.edu.ru/
http.://www.prosv.ru
http:/www.drofa.ru
http.://’www.center.fio.ru/som
http://'www.edu.ru
http://www.legion.ru
http://www.intellectcentre.ru
http://www.fipi.ru
ps://math-ege.sdamgia.ru/
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