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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
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HAIPABIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIIUIeHHE, (HOPMUPYEMOE MpU HU3YYEHHUU OOYYaroIUMUCS
MOHSATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUN
B XOJI¢ pEIIEHUs T'e€OMETPUYECKUX 3aJayd, YMEHHE BBIJBUTaTh M OINPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS MPU PEIICHHH 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHHe OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLMAIBbHOTO ObITHA, (dopMa
OTPaKEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS M AKTHBHOIO
npeoOpazoBaHusl  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3aMu OOBEIUHSET 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, €ciii B JajbHEWIEeM BO3HUKHET HEOOXOJUMOCTh 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 HAMISAHO-KOHCTPYKTUBHOMY METOJY OOy4YEHUs, 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 u3ydenue reometpumn oTBoAUTCS 2 4yaca B Henelno B 10 kiacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba 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 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUHU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
MapajyieJIbHble M CKpelmuBarommecs npsMbeie. [lapaminensHOCTh NPSAMBIX U
IUDIOCKOCTEM B IPOCTPAHCTBE: IapajulelIbHbIE TPSMbIE B  IPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUICIBHOCTh MPAMON U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMM; YIOJd MEXAY NpsIMbIMU B IPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: napaiyieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTted. [lpocTeiliine mnpocTpaHCTBEHHbIE (PUIypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesenune; IoCTPOCHUE CEUEHUH.

[lepneHAUKYISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIAUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, IMPSAMBIE MapajuiCIbHBIE W TEPHCHAUKYISAPHbIE K IUIOCKOCTH,
MPU3HAK TEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TE€OpeMa O MpsiMOu
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM Yyrojd JBYIPAaHHOrO  yIJId.
[lepnieHaAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TJIOCKOCTH,  TpoeKuusi  (GUTypbl  HAa  TIJIOCKOCTb.
[lepneHauKyISIPHOCTh  TIJIOCKOCTEH: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IocKocTer. TeopeMa 0 TpEX MepIeHINKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKU; pa3BEPTKa MHOTOrpanHuka. [Ipusma: n-yronpHas
NpU3Ma; IpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi ¥ HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAA ITOBEPXHOCTh MIPU3MBL. [Tapamnenenunen, MPSIMOYTOJIbHBIN
napajieJienune]; U ero cpoucrtsa. [lupamupa: n-yronpHas nupamuja, rpaHd U
OCHOBaHHWE MUPAMUIbl, OOKOBAs U MOJHAS IOBEPXHOCTh MUPAMUIBI;, PABUIbLHAS U
yceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3Ma U
NpaBWIbHAs MUpPaMUJIa; MNpPABUIbHAS TPEYroJibHasE MHUpaMHUAa W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBienne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadIp U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHS OTHOCUTEIBHO TOYKH, IMPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHpaMUAaX, Mapajuiesienunenax,
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 MOBEPXHOCTHM U TOBEPXHOCTU NPABWIBHOW MNUPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

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

11 KIIACC

Tesia Bpamenus

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

KoHunueckasi moBepXHOCTh, 00pa3yromiue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplIMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM U TOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: neHTp, paauyc, IUaMeTp; IJIOMAAL MOBEPXHOCTU ChEpHI.
B3auMHoe pacnionoxxenue chepsl U IIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
I01aab Chephl.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOuHanun Tenm BpalieHHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WJIH TEJO
BpaIlCHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 006 00béEMeE
NPsIMOYTOJIBHOTO TMapajuliesienunena v ciaeactBuss u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM Mm1apa u maomaas chepsl.

[Tomo6Gueie Tena B mpoctpaHcTBe. (COOTHOIIECHUS MEXKIY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TEll.

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

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha mI0CKOCTH U B pocTpaHcTBe. CI0KEeHNE U BRIYMTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PeimieHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM TIpaBUJl JACUCTBHM € Bekropamu. lIpsMoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopamnater BekTopa. IIpocreimme 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

JIM4HOCTHBIE pe3yNabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTO MpeaMeTa
«MaremaTnka» XapakTepU3yrTCs:

I'paxxnanckoe BociuTaHue:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMK 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUWCKOrO OOIIECTBa, MPEACTABICHUEM 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 HCIOJIb30BAaHUIO ATUX JOCTIKCHUN B JPYrUX HayKax, TEXHOJIOTHUsAX, chepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OSTUYECKOTO  IOBEICHUS,
CBSI3AaHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHUKECHUN HAYKU U JEITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOUYAs ICTETUKY MATEMATHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a1ad4, pelIeHnH, paccyXIEHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATH MaTeMaTHYeCKHUE 3HAHUS B
MHTEepecax 30pOBOro U 6e30MmacHoro odpas3a >KU3HU, OTBETCTBEHHOT'O OTHOILLIEHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTAaHHE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3nYecKoro
COBEPILIEHCTBOBAHMS, npu 3aHATHUAX CIIOPTUBHO-03J0POBUTEIBHOU
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTHUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymeir mpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caMO00Opa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YUYaCTHUIO B PEIICHUU MPAKTHYCCKUX 3a/1a4 MATEeMAaTHICCKOW HAIIPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-DKOHOMUYECKUX IPOIIECCOB HA COCTOSIHHUC MPHUPOJIHON W COIMAILHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX MpodIieM;
OpHCHTAIlC Ha NMPUMCHCHHE MAaTeMAaTHUCCKUX 3HAHUHM Ui pEIICHUs 3a1ad B
00JIACTH OKpY’KAIOIIeH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OIIGHKH HX
BO3MOYKHBIX ITOCJICJACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

ILleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTBIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAyKH H  OOIICCTBCHHOHW MPAaKTHUKH, TOHHUMAaHHUEM
MaTEeMaTHYECKONH HayKH Kak c(epbl UYeIOBEUYECKOW MeATEIBbHOCTH, JTaloB €&
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHs I[MBHJIW3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpPOW KaK CpPEJICTBOM IIO3HAHUS MHpAa,;
TOTOBHOCTBIO OCYIICCTBIISITh TPOCKTHYIO M HCCIEIOBATEIBCKYIO ACSITEIHHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«MaremaTuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
OelicmeusmMu, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OeUCEUIMU.

1)  Vnueepcanvuvlie  noznasamenvuwvle  Oeticmeus, — obecnevuusaom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWUxcs (0ceoeHue
Memo008  NO3HAHUA — OKPYICAOUe20  Mupa;,  NpuMeHeHue  J10SUYecKUXx,
ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble jornueckue aAeicTBu:

e BBIABIISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
O00BEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHAMH, (OPMYIHPOBATH
OTpeeCHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIM  IMPU3HAK
KJaccu(uKany, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpUHUMATH, (opMyIUpoBaTH W  MPEOOPa30BLIBATH  CYKICHUS:
yTBEpJIUTEIbHbIE W OTpPULIATENbHBIE, €AMHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISIBICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNI;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHM, YMO3aKIIIOUEHHI 110 aHAJIOTUH;

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

e BBIOMpaTh croco0 pemnieHus yuyeOHOM 3amaun (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOAANMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiicTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyarpoBaTh BOMPOCH], (UKCHPYIOIUME MNPOTUBOpEUne, Mpodiemy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (opMuUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSTEITEHO CIUTAaHMPOBAHHBII OKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BEKTa, SBJICHHS, TMPOIECCA, BBISIBICHUIO 3aBHUCHUMOCTEH MEXIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYIUPOBATH OOOOIIECHUSI U BBIBOJIBI IO PE3yJIbTaTam
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE IPOIIECCA, a TAKXKE BBIJIBUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, AHHBIX, HEOOXOIUMBIX JUIsI OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JMYHBIX  THIIOB,
aHATM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypUpPOBaTh MHGOPMAIIHIO, TIPEJICTABIATh €€ B Pa3INYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaA&KHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOPMYITUPOBAHHBIM KPUTCPHUSIM.

2)  VHusepcanvnvie Kommynukamuemuvie Oelicmeus, obecneuusarom

copMUpOBaAHHOCMb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0menne:



BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX UM MHUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS I10
X0y pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOTYYEHHBIN pPe3ybTarT;

B X0JI€ 00CYKIEHUs 3a7jaBaTh BOIPOCHI 10 CYILIECTBY 00CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJIEHHBIC Ha MIOUCK
pELICHMs; COIMOCTaBISATh CBOU CYXKIEHHA C CYXICHHUSAMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXKMBaTh pa3M4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIJIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBISITh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJENOBAHMS,  NIPOEKTa;  CaMOCTOSTENbHO  BbBIOMpaTh  (popmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4ecTBoO:

3)

NOHMMATh W HUCIHOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIWBUTyaIbHON pabOThI MPY PENICHUH YICOHBIX 3a71a4; IPUHUMATH 11ETh
COBMECTHOW JCATENHHOCTH, TUIAHUPOBATh OPTAaHU3AIUIO COBMECTHOM
paboTHl, pacrpenensTh BUABI padoT, JOTOBAPUBATHCS, 00CYKIATh MPOIIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIHOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYkIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMBI» W WHBIC), BBIMOJIHATH CBOIO YacTh pabOThI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH 4WICHAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

G opmuposanue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]aul, BEIOUpATh CIIOCO0 pelIeHUs
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 JEUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJaJeTh CHOCOOAMM  CaMOINPOBEPKH, CAMOKOHTpOJII THpolecca u
pe3ysbTara peuieHusl MaTEMaTUIECKOH 3a1a4H;

IPEABUACTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTb IIpU pELICHUU
3a/layd, BHOCHUTb KOPPEKTHUBBI B JIE€ATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEed U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI TOCTHKECHHS WIM HENOCTHKECHUS DPE3YNbTAaTOB 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: MAPATUIETBHOCTh U MEPIEHAUKYISIPHOCTD MPSMBIX
U IUIOCKOCTEH.

KnaccudumnupoBaTe B3aUMHOE PpAaCIIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarh MOHATHUAMM: JABYTPaHHBIA yroj, TPaHd ABYTPAHHOTO YIUia,
pedpo ABYTrpaHHOTO yIia; JUHEHHBIM Yrojl ABYTPAHHOTO yrja; rpajayCcHas Mepa
JBYTPAHHOTO yTJa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOI'PaHHHUK, 3JIEMEHTBI MHOTOTPaHHUKA, IPABUJIbHBII MHOTOTPAHHUK.

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

KnaccuduumpoBarb ~ MHOTOIpaHHHUKHM,  BBIOMpass ~ OCHOBaHMS IS
KJacCU(pUKaUuU (BBINYKJIblE W HEBBINYKJIblE MHOTOIPAHHUKH; TPaBUIIbHBIC
MHOTOI'PAaHHHKH; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICIUIEBI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHLIMIIBI TOCTPOEHUS CEYEHUH, UCTIONB3YSl METO/ CJIEOB.

CrpouTh cCe€YEHUsT MHOTOIPAHHHKOB METOJOM  CIIE€AOB, BBIIIOJHSTH
(BBIHOCHBIE) IJIOCKHE YEPTEKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXKACHUE T€OMETPUUYECKUX BEJIMYMH 0 00pa3laM uiu
QIrOpUTMaM, TPUMEHSSI W3BECTHbIC AHAJTUTUYECKUE METOAbl MPU PEIICHUH
CTaHJAPTHBIX MATEMATHYECKUX 337a4 HAa BBIYMCIEHUE PACCTOSHUN MEXKIY IBYMS
TOYKaMH, OT TOYKH JO MNPSIMOA, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMHU.

PemaTe 3a1aun Ha HAXOXKACHUE TEOMETPUUYECKUX BEJIIMYMH 10 00pa3iam uiu
QITOPUTMAM, IPUMEHSSI HW3BECTHBIC AHAIUTUYECKHE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MaTEeMaTUYECKUX 3aJad Ha BBIYHCICHHE YIVIOB  MEXIY
CKPELIMBAIOIIMMHUCS MOPSIMBIMH, MEXIy NPSIMOA M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.



Boerancnsate 00bEMBI U IIJIOMIAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma,
nupaMuja) C© TpUMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAHHUKOB.

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

W3Bnekatb, MpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HHGOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumensaTh reomeTpuueckue (HakTbl Ui PEUIEHUS] CTEPEOMETPUUYECKUX
3a/1a4, MPEANOJIararoiiX HECKOIbKO [IAr0oB PEIICHMS], €CIIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

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

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

[IpyMeEHATh MOJTYyYEHHBIE 3HAHMS HA IPAKTHUKE: aHAJIU3UPOBATH pPEAIBHBIC
CUTyallud W TPUMEHATb HU3YYEHHBIE TOHATHUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCcKd C(HOPMYIUPOBAHHONM MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha s3bIKE TE€OMETPUHM, WCCIENOBAaTh IOCTPOEHHBIE MOJEIU C
MCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TeOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATHUSAMHU: LWIMHJPUYECKass MOBEPXHOCTh, 0Opa3yromue
WIMHAPUYECKONM  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  MOBEPXHOCTH,
oOpa3yrolue KOHNYECKOH OBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacrosioxkeHne chepol U MI0CKOCTH.

OmneprpoBaTh MOHATUIMHU: ILIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; I1apOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

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

OnepupoBaTh TMOHSATUSMHU: MHOTOTPAaHHUK, BIHCAHHBIK B chepy #
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WU TEJO
BpaICHUS.

Bb4ucnsTe COOTHOLIECHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOT00HBIX TE.



N300pakath u3ydaembie (QUTYpHl OT PYKH M C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BuJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHHS TeJI BpaIllCHUSI.

W3BnekaTh, WHTEPNPETHPOBATH U IpeoOpa3oBbIBaTH HH(POpMALMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpEeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh NOHSATUEM BEKTOP B MPOCTPAHCTBE.

BpINONHATE JIEUCTBHUSL CIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOEHHUSI BEKTOpa Ha YUCJI0, OOBSACHAThH, KAKHMH CBOMCTBAMH OHU 00JIa/1afOT.

[IpuMeHSTh paBUiIO Napasvieenueaa.

OnepupoBaTh NOHATUSAMU: JI€KAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKAJIIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPaMH, CKAISIPHOE TMPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensTy TeoMeTpuueckue GakThl ISl PELICHUS] CTEPEOMETPUUECKUX
3a7a4, MPEANoJIAraroluX HECKOIbKO IIArOB PEMICHUS], €CJIM YCIOBHUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

PemaTte npocreimme reoMeTpudecKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha JI0KA3aTeJILCTBO MAaTEMATHUECKWX OTHOIIEHUN W
HaX0XXJICHUE TEOMETPUUYECKUX BEJIUYUH M0 00pa3liaM WU allrfOpUTMaM, MPUMEHsIs
W3BECTHBIE METObI ITPU PEIIEHUHN CTAHAAPTHBIX MATEMATHUYECKHUX 3a/1a4.

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

[IpuBOAUTHE MpUMEPHI MATEMAaTUUECKUX 3aKOHOMEPHOCTEW B MPUPOJE H
’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 CcHOpPMYIMPOBAaHHON TMPOOJIeMbl, MOJEIUPOBATh PpPEAJIbHbBIC
CUTyallud Ha $S3bIKE TEOMETPUHM, MCCIEA0BaTh MOCTPOEHHBIE MOJICIH C
WCIIOJIb30BaHUEM IeOMETPHUYSCKUX TIOHATUH 1 TeOpeM, amapara ajareOpbl; peniaTh
MPAKTUYECKUE 3a/1a4d, CBA3aHHBIE C HAX0XKJAECHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoauuecTBO 4acoB

Ne HanmeHnoBaHMe pa3ie/ioB U TeM JuiekTpoHHbIE (HUGPOBDbIE)
KonTpoJbHbIe
n/n NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI
1 BBenenue B crepeoMeTpuio 10 https://uchi.ru/
[IpsiMBbIE ¥ TUIOCKOCTH B IPOCTPAHCTBE. .
2 p poctb . 12 1 Uchi.ru https://foxford.ru
[TapannensHOCTh IPSIMBIX U TIIOCKOCTEH
[lepnieHIUKYISPHOCTD MPSMBIX U
3 PHICHA vy p p 12 https://interneturok.ru/
MIJIOCKOCTEMN
4 VYriael MEXAY NPAMBIMU U IJIOCKOCTSMU 10 1 POII u MOII
5 MHororpanHuku 11 1 https://interneturok.ru/
6 OOBEMBI MHOTOTPaHHUKOB 9 1 https://interneturok.ru/
7 [ToBTOpEHME: CEUEHHUSI, pACCTOSIHUS U YTJIbI 4 1 Uchi.ru https://foxford.ru
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5




11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIe)

Ne ni/m KonTposbHbie

NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI
Tena Bpamenus 12 Uchi.ru https://foxford.ru
OOBEMBI TET 5 1 https://interneturok.ru/
BekTopbl 1 KOOpAMHATHI B TPOCTPAHCTBE 10 1 POII u MO
I1 600
OBTOPCHHE, 000 meHI:Ie’ 7 1 https://interneturok.ru/

CUCTEMaTH3aIlis 3HAHUM

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka KonTpoJbHbIe
n/n Bcero HU3YYEeHUS o0pa3oBaTte/ibHbIE
padoThI
pecypchl
OCHOBHBIE TIOHSTHSI CTEPEOMETPUU: TOUKA,
npsiMas, III0CKOCTh, MPOCTpaHcTBO. [IpaBuna Uchi
chi.ru
1 M300paKeHUS Ha PUCYHKAX: N300paKeHUS
P N pHeyH P https://foxford.ru
IIJIOCKOCTEH, MapauiebHbIX MPAMbBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka
[TonsATHA: IepeceKkaronuecs II0CKOCTH
2 P ’ https://interneturok.ru/
MepeceKaronrecs npsimasi U mI0CKOCTh
[TonsATHA: TepecekaronIuecs IIOCKOCTH
3 P ’ POII 1 MO
MIEPECEKAIOIIMECS IPsIMAsi U IJIOCKOCTh
3HaKOMCTBO C MHOTOI'paHHHKaMHU,
4 n300pa’keHre MHOTOTPAaHHUKOB Ha https://interneturok.ru/
PUCYHKaX, Ha MPOEKIIMOHHBIX YepTexax
HavansHbie cBeieHUS 0 KyOe U mUpaMu/e,
5 UX pa3BEPTKU U Mozenu. CeueHus https://uchi.ru/
MHOT'OTPaHHUKOB
HauanpHbie cBeneHus 0 Kyoe U mupamuie, Uchi
N chi.ru
6 ux pa3BEéPTKH U Mozenu. CedeHust
https://foxford.ru
MHOT'OTPaHHUKOB
[TonsiTHe 06 aKCMOMATHYECKOM TTOCTPOCHHUH
7 CTEPEOMETPUN: aKCUOMBI CTEPEOMETPUU U https://interneturok.ru/

CICACTBUSA U3 HUX




ITonsatue 06 akCHOMATUYECKOM IIOCTPOCHUU

IJIOCKOCTH: TETpadip, Ky0, mapaienenumnes

8 CTEPEOMETPUHU: AKCHOMBI CTEPEOMETPUH U POII u MBI
CJIEJICTBHS U3 HUX
[TonsiTre 06 akCHOMaTUYECKOM TOCTPOECHUU

9 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUN U https://interneturok.ru/
CJIIEACTBHUS U3 HUX
[TonsTre 06 akCMOMaTUYECKOM IIOCTPOEHUU

10 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U https://interneturok.ru/
CJIIEACTBHUS U3 HUX
B3anMHOe pacnonokeHue npsmsIx B Uchi.r

11 MPOCTPAHCTBE: EPECEKAIOIINECS, https://foxford.ru
NapaJuIeIbHbIE U CKPEIIUBAIOIIUECS ITPSMBIE
[TapamenpHOCT IPSIMBIX U INIOCKOCTEH B

2 IIPOCTPAHCTBE: MMApaJUICIIbHBIE IPSIMBIC B Uchi.ru
MPOCTPAHCTBE; MaPAIIIETbHOCTD TPEX https://foxford.ru
MPSAMBIX
[TapauenbHOCTB IPSMBIX U IUIOCKOCTEN B

13 npoctpancTse: [lapamienbHOCTh NpsAMON 1 https://interneturok.ru/
IIJIOCKOCTH

14 VYIUIBI ¢ COHANPABIEHHBIMU CTOPOHAMU POUI u MOII

15 Yros Mexay NpsMbIMU B TPOCTPAHCTBE https://interneturok.ru/

16 Yroa Mexay IpsAMBIMU B IIPOCTPAHCTBE https://interneturok.ru/

17 [TapannenbHOCTh MIOCKOCTEM: Uchi.ru
apajuieIbHbIE TUIOCKOCTH https://foxford.ru

18 CgolicTBa mapajuieNIbHbIX IIIOCKOCTEHN Uchiru

https://foxford.ru
19 [Ipocreitmme npocTpaHCTBEHHBIE (PUTYPHI HA hitps://interneturok.ru/




20

[Toctpoenue ceueHuit

POUI u MOII

21 [TocTtpoenue ceuenui https://interneturok.ru/
Kontponbnas padota o teme "[Ipsmbie u

22 IJIOCKOCTH B ITpocTpaHcTie. [lapauienbHOCT
IPSIMBIX U IJIOCKOCTEN"
[lepneHUKyYISAPHOCTD NPSMOM U IVIOCKOCTHU: ,

23 P YU P https://uchi.ru/
NEePHEHIUKYISIPHBIE IPSIMBIE B IPOCTPAHCTBE

24 [Ipsimble napasuienbHbIE U Uchi.ru
MEPIEHINKYISAPHBIE K INIOCKOCTU https://foxford.ru
[Ipsimbie napajuiebHbIE U .

25 p P https://interneturok.ru/
MEePIEHIUKYISIPHBIE K ITTIOCKOCTH
[Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U

26 P P P P POIII u MOIII
IIJIOCKOCTH
IIpu3Hak nepneHAUKYISIPHOCTH IIPSIMOH 1 .

27 p p YAP p https://interneturok.ru/
IIOCKOCTH
Teopema o TIPSIMOH TIEPIIEHTUKYIIIPHOI )

28 P P p YHAP https://interneturok.ru/
TTOCKOCTH

29 TeopeMa 0 npsAMON NepIEH AUKYIISAPHON Uchi.ru
IIOCKOCTH https://foxford.ru
Teopema o TIPSIMOH TIEPIIEHTUKYIIPHOI )

30 P P P P https://uchi.ru/
IJTOCKOCTH
[TepnenuKymsip ¥ HAKJIOHHBIE: PACCTOSIHUE Uchi

chi.ru
31 OT TOYKH JIO INTOCKOCTH, PACCTOSIHUE OT
. P https://foxford.ru

NPAMOM 10 MITIOCKOCTH
[lepneHuKymsip U HAKJIOHHBIE: PACCTOSHHE

32 OT TOYKH J0 INIOCKOCTH, pACCTOSTHUE OT https://interneturok.ru/
NPAMOM 10 MIIOCKOCTH

33 [leprieHAMKYISAP U HAKJIOHHBIE: PACCTOSIHUE POII u MO




OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUAE OT
MPAMOM 10 ITIOCKOCTH

[lepnieHIuKyNsp U HAKIOHHBIE: PACCTOSTHUE

Uchi.ru

34 oT TO‘HfI/I JI0 IJIOCKOCTH, PAaCCTOSIHUE OT https://foxford.ru
IIPSIMOM JI0 IVIOCKOCTH
VYTriabl B IPOCTPAHCTBE: YTOJI MEXAY MPAMOM Uchi.ru

35 U IUIOCKOCTBIO https://foxford.ru

36 JIByrpaHHBIN yroJl, JMHEHHBIN yromi httos://uchi.ru/
JBYTPAHHOI'O yIJia

37 JIByrpaHHbIN Yroi, TUHEHHBIN yros Uchi.ru
JIBYTPaHHOIO yIja https://foxford.ru

18 [lepnieHIMKYISPHOCTD MJIOCKOCTEH: le:lsHaK hitps//interneturok.ru/
MEPIEHIUKYJIIPHOCTH JBYX IUIOCKOCTEN

39 IlepnieHIMKYIAPHOCTD MIIOCKOCTEM: np1:13HaK POII 1t MO
MEPIEeHIUKYISIPHOCTH ABYX TIOCKOCTEN

40 IlepnieHIMKYIAPHOCTD MIOCKOCTEM: HpI:I3HaK hitps://interneturok.ru/
MEPIEHIUKYIIPHOCTH JBYX TUIOCKOCTEN

41 Teopema o TpEX nepneHANKyIIpax https://interneturok.ru/

N Uchi.ru

42 Teopema o TpEX nepneHANKyIIpax https://foxford.ru

43 Teopema o Tpéx nepneHANKYISIpax
KonTponbHas pabora no remam

44 "IlepnieH IUKYISIPHOCTD NPSAMBIX U
miockocTeil" u "YTibl MEXY NPSIMBIMU U
miockocTaMu"”
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHbBIE

45 3JIEMEHTBI MHOTOTPAHHUKA, BBIMTYKJIbIE 1 https://uchi.ru/

HCBBIITYKJIBIC MHOTOTPAHHUKH, pasBépTKa




46

MHOI'OI'paHHHUKA

IIpu3ma: n-yrosibHas pu3Ma; rpaHu U
OCHOBAHUS IIPU3MBI; NIPsIMasi U HAKJIOHHAs
IIPU3MBbI; OOKOBas U MOJIHAS IOBEPXHOCTh
IIPU3MBI

Uchi.ru
https://foxford.ru

47

[Tapamtenenunen, NpsAMOyTOJIbHBII
napajuieJIenuIe]l ¥ ero CBOUCTBa

https://interneturok.ru/

48

49

50

51

52

[Inpamuja: n-yroiapHas NMpaMuia, TPAaHU U
OCHOBaHUE NMUpaMUbl; OOKOBas U MOJHAS
[IOBEPXHOCTh IUPAMU/bI; IPAaBUJIbHAS U
yCeu€HHas nupaMuaa

[TpaBuIIbHBIE MHOTOTPAHHUKH: TTOHSATHE
MPAaBUIHLHOTO MHOTOTPAaHHUKA; TIPaBUIIbHAS
MpHU3Ma U MpaBWIIbHAS IUPAMHU/IA;
MpaBUJIbHAS TPEYTOJIbHAS MUPAMUTIA U
MpaBWIbHBIN TeTpa’ip; KyO

[IpencraBnenue o MpaBUIbHBIX
MHOTOTpaHHHUKaX: OKTa3/p, T0ACKadIp U
MKOCA3P.

CI/IMMeTpI/ISI B IIPOCTPAaHCTBEC: CUMMCTpPUSA
OTHOCHUTCIBHO TOYKH, HpSIMOI\/'I, IIJIOCKOCTH.
ONEMEHTBI CUMMCTpPUU B ITUpaMUJaX,
nmapajiejcnuieaax, mpaBUJIbHbIX
MHOT'OrpaHHUKax

Brruncnenue 371€MEHTOB MHOTOTPaHHHUKOB:
pEOpa, AMaroHau, yrisl

POUI u MOII

https://interneturok.ru/

https://interneturok.ru/

Uchi.ru
https://foxford.ru

https://uchi.ru/

53

[Tnomane 60KOBOI MOBEPXHOCTH M MTOTHOM
MMOBEPXHOCTHU MPSMOM TTPU3MBI, TUIOIIA/Tb

Uchi.ru
https://foxford.ru




OCHOBaHHH, TeopeMa 0 OOKOBOM
MMOBEPXHOCTHU MPSMOU TIPU3MBbI

[Tnomane 60KOBOM MOBEPXHOCTH H
MMOBEPXHOCTH MPABUILHON TUPAMUIBI,

54 N https://interneturok.ru/
TeopeMa O IIou[aau OOKOBOM MOBEPXHOCTH
yCeu&HHOM nmupamMuabl
55 KonTponbhas padota no teme
"MHuororpaHHuku"
56 [Tonsitue 06 00BEME https://interneturok.ru/
57 O6BEM TUpaMuIbI https://interneturok.ru/
Uchi.ru
38 OmeEm nipavib: https://foxford.ru
59 OO0BEM TUPAMHUTBI https://uchi.ru/
60 O06bEM upaMuIsl Uchi.ru
https://foxford.ru
61 O0BEM npu3MBbI https://interneturok.ru/
62 O0BEM TTPU3MBI POII u MO
63 OO6BEM PU3MBI https://interneturok.ru/
64 KonrtponsHas padora no reme "O6bEMBI
MHOTOTPaHHUKOB"
[ToBTOpeHme, 0600IIEHNEe CHCTEMAaTH3AITUS Uchiru
65 3HaHui. [locTpoenue ceuenuii B
https://foxford.ru
MHOTOTpaHHHKE
[ToBTOpeHmE, 0000IIEHNE CUCTEMATH3AITUS
3HaHUU. BpuncieHne pacCTOSHUM: MEXIY Uchi.ru
66 JBYMSI TOUKaMH, OT TOYKH 70 MPSMOM, OT

TOYKH O0 IIIOCKOCTH, MCXKOY
CKpCHIUBAOIHUMUCA ITPAMBIMU

https://foxford.ru




67 HroroBas koHTpobHas paboTa

[ToBTOpEeHME, 0000IIEHNE CHCTEMATHU3 AU
3HAaHUU. BeraucieHue yrioB: Mexmay

68 CKPEIIMBAIOIIUMUCS MPSIMBIMU, MEKITY
MPSIMOM U TUIOCKOCTbIO, IBYTPAHHBIX YTIIOB,

YTJI0B MEXKAY IMIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

68

Uchi.ru
https://foxford.ru




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
Jara uudposbie
Ne ni/m Tema ypoka KonTposabHubie
Bcero U3ydeHus o0pa3oBaTe/ibHbIE
padoThI
pecypcsbl
Cdepa u miap: e anauyc, THaMeTp; )
1 dep P TP, Py, P> 1 https://interneturok.ru/
TUTOMIA/Tb TTIOBEPXHOCTH CPEPHI
Bsaumnoe pacnonoxenue chepst u Uchi
cni.ru
2 IUIOCKOCTH; KacaTeJabHasl INIOCKOCTD K 1
https://foxford.ru
cdepe; mwromanb chepsl
3 N3ob6paxenue chepsl, mapa Ha MIOCKOCTH. | Uchi.ru
CeueHnus mapa https://foxford.ru
[unusaapudeckas TOBEPXHOCTb,
00pa3yromue MUIHHIPUIECKON i
4 pasy p . 1 https://interneturok.ru/
MOBEPXHOCTHU, OCh LIMJIMHIPUIECKOMN
MOBEPXHOCTHU
Hunuuap: ocHOBaHMs 1 OOKOBast
5 MOBEPXHOCTh, 00pa3yromias U OCh; MJIOMIA b 1 POII u MBI
OOKOBOI U MOJHOM MOBEPXHOCTU
N3o0pakeHune MuIMHIpa HA TUIOCKOCTH.
PazBépTka mmmmnapa. CedeHus UInHApa .
6 P P . P 1 https://interneturok.ru/
(TUTOCKOCTHIO, MapauIeIbHON HUITH
MEePIEHANKYISIPHON OCH IMJIMH]IPA)
Konunyeckas TOBEpXHOCTh, 00pa3yrolue
7 KOHHYECKOW ITOBEPXHOCTH, OCh M BEPILIMHA 1 https://interneturok.ru/
KOHUYECKOW MOBEPXHOCTH
8 Konyc: ocHOBaHME U BepIlINHA, 1 Uchi.ru




o0pasyrolias 1 oCh; IIOLAAb OOKOBOW U
IIOJIHOM ITOBEPXHOCTHU

Y ceu€HHBIN KOHYC: 00pa3yIolie U BHICOTA;

https://foxford.ru

Uchi.ru

? OCHOBaHHS U OOKOBAsi TOBEPXHOCTh https://foxford.ru
N3o6pakenue KoHyca Ha MIOCKOCTH.

10 Pa3BépTka konyca. CequHﬂvKOHyca hitps://interneturok.ru/
(MII0CKOCTHI0, MapajlIeIbHOM OCHOBAHUIO, U
IUIOCKOCTBIO, MPOXO/SIIEH uepe3 BEpIINHY)

1 KomOunarms ten BpameHus u P 1 MO
MHOTOTPaHHUKOB
MHororpaHHHK, ONUCaHHBIA OKOJIO chepsl;

12 cthepa, BlIMCcaHHAss B MHOTOTPAHHUK HIIH B https://interneturok.ru/
TEJO BpallleHus

13 HOH"}ITI/IG 00 06béMme. OCHOBHBIE CBOWCTBA hitps://interneturok.ru/
00BEMOB Te

Uchi.ru
14 O0BEM IuIMHApa, KOHYyCa https://foxford.ru
N Uchi.ru

15 O06BEéM mapa u miomaas chepsl hitps/foxford.ru
[TogoOHBIE TENa B MPOCTPAHCTBE.

16 COOTHOIIEHUS MEXKTY TUIOIIAASIMU https://interneturok.ru/
MOBEPXHOCTEH, 00bEMaMHU MTOTOOHBIX TN

17 KonTponbhas pabota no remam "Tena
BparieHus" u "Oobembl Ten"

18 BekTop Ha IIIOCKOCTH U B IIPOCTPaHCTBE https://interneturok.ru/

19 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB https://interneturok.ru/

20 VMHOX€EHHE BEKTOPA Ha YUCIIO Uchi.ru

https://foxford.ru




Pasnosxenue BekTopa mo Tpém

21 HEKOMIUIaHAapHBIM BekTopam. [IpaBuiio Uchi.ru
https://foxford.ru

napajuiejenunena
Pemmenue 3aay, CBSI3aHHBIX C

22 MIPUMEHEHUEM MPaBUJI ACHCTBUM C https://interneturok.ru/
BEKTOpaMHU
[IpsimoyrosibHas cucreMa KOOpAUHAT B

23 npoctpaHcTBe. KoopanHaTel BeKToOpa. POII u MO
[Tpocreiimue 3agaun B KOOpAUHATAX

24 Yron mexny Bekropamu. CkaspHOe https://interneturok.ru/
IIPOU3BE/IEHUE BEKTOPOB

25 Berimcierie yrios Mes1y MpaMbiMit i https://interneturok.ru/
IUIOCKOCTSIMU

26 KoopnnHaTHO-BEKTOPHBIN METOA MU Uchi.ru
pELICHUU T€OMETPUYECKUX 3a1a4 https://foxford.ru

7 KonTponsnas padora no Teme "Bektopsl u Uchi.ru
KOOPJIMHATHI B TPOCTpPaHCTBE" https://foxford.ru
[ToBTOpenue, 060061IeHUE U

)% cucremaTru3anus 3HaHui. OCHOBHBIE hitps://interneturok.ru/
¢burypsl, paxkTel, TEOPEMBI Kypca
TUTAHUMETPHUH
[ToBTOpeHnue, 0600IIEeHNE 1

29 cucreMaTru3anus 3HaHuii. OCHOBHBIE POIIT 1 MO
burypsl, paxTel, TEOPEMBI Kypca
TUTAHUMETPHUH
[ToBTOpeHnue, 0600IIEeHNE 1

30 cucTeMaTtu3alus 3HaHui. 3agaun https://interneturok.ru/

MJIAHUMCETPHUU U MCTOABI UX PCILICHUA




[ToBTOpEHME, 0000IIICHUE U

31 cHUCTeMaTH3aIlys 3HaHWi. 3a1aun 1 https://interneturok.ru/
MJIAHUMETPUHU U METOJIbI UX PEIICHUS
[ToBTOpEHME, 0000IICHUE 1

3 cucteMaTusanus 3HaHui. OCHOBHBIE | Uchi.ru
burypsl, pakTbl, TEOPEMBI Kypca https://foxford.ru
CTEpPEOMETPUU

33 HroroBast KoHTpoIbHAs paboTa 1

34 Hosropenne, 0606meHIfe 1 1 https://interneturok.ru/
CHUCTeMaTH3aIrs 3HaHUH

OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34







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

['eomeTpus. yueOHMK 17151 00111€00pa30BaTENbHBIX OpraHu3auuil. bazoBelil u
yray6nennsiit ypoBuu, JI.C Atanacsa u apyrue,2019
JI.C.Artanacsn ,B.®.byty308 Mio; "lIIpocsemienue",2019r,



METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

['eoMeTtpusi. yueOHUK 1151 001Ie00pa3oBaTeIbHBIX Opranu3anuii. bazoBelii u
yrayOneHHblit ypoBHH, JI.C AtanacsH u npyrue,2019

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://interneturok.ru/

Uchi.ru

https://yaklass.ru/

https://foxford.ru

PO1III

Kpurtepuu oneHuBaHusi M KPaTKoe ONMUCAHUE CUCTEMA OI€HKH J10CTHKEHUH
o0y4armmxcs

1. OueHka yCTHBIX OTBETOB yYAIIUXCSH.

OueHka 5 cTaBUTCS B TOM CJydae, €CIM YYalluHCs ITOKAa3bIBAET BEPHOE
NOHUMAaHUE CYIIHOCTU PacCCMaTPUBAEMBIX SBJICHUM U 3aKOHOMEPHOCTEH, 3aKOHOB
U TEOpUH, JaeT TOYHOE ONPENEJICHWE M HMCTOJIKOBAHWE OCHOBHBIX INOHATHA M
3aKOHOB, TEOPHH, a TaKK€ MPABUJIBHOE OINpPEACICHUE BEIUYHMH, UX €IUHHUIl U
CIOCOO0B HW3MEpPEHUs; NPABWIBHO BBIMOJHAECT YEPTEXKH, CXEMbl U Tpaduky;
CTPOUT OTBET MO COOCTBEHHOMY IUIaHY, CONpPOBOXKJIAET paccka3 HOBBIMHU
npUMEPaMH, YMEET MPUMEHSATHh 3HAHUS B HOBOW CUTYyallMd TP BBINOJHEHUU
NPAKTUYECKUX 3aJIaHUl; MOXKET YCTAHABJIMBATH CBA3b MEXKIY H3Y4aeMbIM WU
paHee M3y4YEHHBIM MaTEpUajoM IO Kypcy (U3MKH, a TaKXKe C MaTepuajom

YCBOEHHBIM IIPH U3yYECHUH APYTUX NPEIMETOB.



Onenka 4 cTaBUTCA B TOM Clly4ae, €CJIM OTBET YYCHHKA YAOBIIETBOPSET
OCHOBHBIM TpEOOBaHUSIM K OTBETY Ha OICHKY S5, HO 0€3 HCIOJb30BaHUS
COOCTBEHHOI'0 IUIaHA, HOBBIX IPUMEPOB, O€3 MPUMCHCHUS 3HAHUH B HOBOK
CUTyalluM, O3 WCIIOJIb30BAaHUS CBsI3¢l C paHee H3YyYCHHBIM MaTepHAJIOM,
YCBOCHHBIM TP M3YyYCHUH JIPYTUX MPEIMETOB; €CIN YYAIUNUCS JTOMYCTHI OIHY
OmuMOKy WX He 0oJiee MBYX HEIOYETOB M MOXKET MCIPABUTh UX CAMOCTOSITCIIBHO
WM C HEOOJBIIION TTOMOIITHIO YIUTEIIA.

Onenka 3 CcTaBUTCS B TOM Cly4yae, €CJIM YyYalllMiCsA MPaBUILHO ITOHUMAET
(U3UYECKYIO CYIIHOCTh pacCMaTPUBACMbBIX SIBICHUN W 3aKOHOMEPHOCTEH, HO B
OTBETE MUMEIOTCS OT/ENIbHBIC MPOOEIbl B YCBOCHHH BOIIPOCOB Kypca (PU3HMKHU; HE
MPENATCTBYET JalbHEHINIEMY YCBOCHHIO MPOTPAMMHOIO MaTepHaia, yMeeT
NPUMEHATh  TONYYCHHBIC 3HAHWUSA TPU  PEIICHWH TMPOCTBIX  3amad ¢
UCITOJIb30BAaHUEM TOTOBBIX (DOPMYJ, HO 3aTPyIOHSAETCS TPU PEIICHUW 3ajiad,
TPEOYIOIUX MPeoOpa3oBaHUs HEKOTOPHIX (OPMYII; AOMYCTHI HE OoJyiee OJHOMU
rpy0oii 1 0THOM Herpy0Ooii omKoOKu, He 00Jiee TBYX-TpeX HErpyObIX HEIOUETOB.
Onenka 2  CTaBUTCA B TOM CJy4yae, €CJIM YYalllMicsl HE OBJIaJIe] OCHOBHBIMU
3HAHUSIMU B COOTBETCTBUU C TPEOOBAHHMSIMU W JOMYCTHJI OOJBIIE OMMUOOK M

HEJ0YETOB, YeM HEOOXOIUMO I OIICHKH 3.

2. OneHKa NMCbMEHHBIX KOHTPOJbLHBIX PaloT.
Onenka 5 craBuUTCA 3a paboOTy, BBIMIOJHEHHYIO TOJIHOCTHIO 0€3 OmuboK u

HEOOYCTOB.



Omnenka 4 craBuTCA 32 pabOTY, BBHITOJIHEHHYIO TOJHOCTBIO, HO TPU HAJIHYUU HE
0osee oHOM OMMOKK U OTHOTO HEeJoYeTa, He 0oJiee TpeX HEeJJ0UETOB.

Onenka 3 craBuTCs 3a pabOTy, BHIIIOJHEHHYIO Ha 2/3 Bcell paboThl MPaBHIIBHO
WJIU TIpY JIOIYIIIEHUU He 0oJiee 0JHOM TpyOoi ommoOKHU, He OoJiee TpeX HerpyobIx
OIIMOOK, OJHOW HEerpyOoil OMMOKM M TpeX HEIOYETOB, NMPH HATHYUU YETHIPEX-
ST HEJIOYETOB.

Ouenka 2 craBUTCA 3a paboOTy, B KOTOPOM YHCIO OIIMOOK U HEIOYETOB

IIPCBLICUJIO HOPMY IJIA OLICHKHU 3 unu IIpaBHUJIBHO BBLIIIOJIHCHO MCHCC 2/3 pa6OTBI.
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