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HNOACHUTEJIBHASA 3AIIUCKA

Pabouas nporpamMma cocraBieHa Ha ocHoBe denepaibHOr0 TOCYAAPCTBEHHOIO
o0Opa3oBaTelbHOr0 CTaHaapra ¢ ydetoM KoHIENIMU MaTeMaTUYecKOro oOpa3oBaHUs H
OpUEHTUPOBAH Ha TPeOOBAaHUS K pe3yibTaTaM 00pa3oBaHus, conepxaimumcs B [IpumepHoit
OCHOBHOU 00pa3zoBaTeIbHON MporpaMMe OCHOBHOTO 001Iero obpasoBanusa. B HEM Takxke
YUHUTHIBAIOTCS IOMUHUPYIOIIKE UEH U 1ojokeHus [Iporpammel pazButus u GopMUpOBaHUS
YHUBEPCAJIbHBIX YYE€OHBIX JEHCTBUU IS OCHOBHOTO oOmIero oOpa3oBaHHs, KOTOpbIE
obecrnieunBaroT dbopmupoBaHue poccuiickoit IPaKIaHCKOMN UJICHTUYHOCTH,
KOMMYHUKAaTUBHBIX KA4eCTB JIMYHOCTH U CHOCOOCTBYIOT (OPMHPOBAHUIO KIIHOUEBOM
KOMITETCHITUY — YMEHUS YUUThCH.

PabGouas mnporpamma peanusyercs B ydyeOHHMKaX MaTeMaTHKM M y4deOHO-
METOJIMYECKUX TMOCOOMSAX, CO3[aHHBIX KOJUIEKTMBOM aBTOPOB MOJ pPYKOBOACTBOM A.Tl.
Mep3iska, BKIOYEHHBIX B cUCTEMY ""ANTOopuT™ ycrexa'.

[Iporpamma 1o reomeTpun HampaBjieHa Ha peain3aliio CHCTEMHO-/IEATeIbHOCTHOTO
MOJIX0/1a K Mpoiieccy 00y4eHus, KOTOPbIi 00ecreynBaeT:

* IOCTPOEHUE 00Pa30BATEIIBLHOIO MPOIECCa C YYETOM WHIUBUYAIbHBIX BO3PACTHBIX,
NICUXOJOTHYECKUX, (PU3HOTOTHUECKUX OCOOCHHOCTEN U 3/10POBbs 00yUaIOIIUXCS;

* (opMHpOBaHHE TOTOBHOCTH OOYYAIOIIMXCS K CAaMOPa3BUTHUIO UM HENPEPHIBHOMY
00pa3oBaHu1o;

* popMupoOBaHE aKTUBHON yueOHO-TIO3HABATEIBHOM EATETbHOCTH 00YYatOIUXCs

* popMupoOBaHHE MO3UTUBHOTO OTHOIIEHUS K MO3HAHUIO HAYYHON KapTHHBI MUPA;

* OCO3HAHHYIO OpPraHMU3alUi0 OOYYAIOIIMMHCS CBOEH JESTENbHOCTH, a TaKkKe
aJ€KBaTHOE €€ OLICHUBAHHUE;

* IIOCTPOCHHE pa3BUBAIOIICH o00pa3oBaTeIbHOW cpeabl o0ydeHus. M3yuenue
F€OMETPHUM HAIIPABJICHO HA JOCTH>KEHHUE CIEAYIOIIMNX LEIIEH:

* CUCTEMHOE U OCO3HAHHOE YCBOEHHUE Kypca Fr€OMETPUH;

* (QopMupoBaHHE MaTEMaTHYECKOTO CTHJISI MBIIUICHHS, BKIIOYAIONIETO B ce0s
WHIYKITUIO U JEAYKIINIO, 0000IIeHne U KOHKPETU3AIINIO, AaHAIIN3 M CUHTE3, KITaCCU(PUKAIIUIO
¥ CUCTEMAaTHU3allnIo, abCTparupoBaHue U aHAIOTHIO;

* pa3BUTHUE UHTEpECca 00YJAIOMMXCS K U3YUEHUIO T€OMETPUH;

* HUCIOJIb30BAHUE MATEMaTUYECKUX MOJENEN s pelleHHs] NPUKIaAHBIX 3ajad,
3a/1a4 U3 CMEKHBIX TUCIUIUINH;

* IpUOOpPETEHHE OMbITa OCYLIECTBICHUS yUeOHO-UCCIEI0BATEICKOM, MPOSKTHOMN U
WH(OPMAIMOHHO-TI03HABATEILHOM IS TEIIbHOCTH;

* pa3BUTHE WHJUBUAYAIBHOCTH M TBOPYECKUX CIOCOOHOCTEW, HAMpaBICHHOE Ha
MOJIFOTOBKY BBIITYCKHUKOB K OCO3HAaHHOMY BBIOOPY PO EeCCHH.

VYueOnwiii npenmer «l'eomeTpusi» BXOAUT B MEpeUEHb YYEOHBIX MPEAMETOB,
00s13aTeNbHBIX 1JI1 U3y4eHHs B cpefHel (moyiHoi) obiieo0pa3oBarenbHOM mikoiie. JJanHast
nmporpaMMma NpeaycCMaTpuBaeT HU3yuyeHuUe Impeamera Ha Oa3oBoMm ypoBHe. [Iporpamma



peann3yeT aBTOPCKME WACH pPa3BUBAIOUIETO OOyYEHHs TEOMETPHH, KOTOPOE JOCTUTACTCA
OCOOCHHOCTSIMH H3JI0KEHUS TEOPETUYECKOTO0 MaTephaja W CHUCTEMOHW YIpaKHCHHH Ha
J0Ka3aTeNbCTBO, CPaBHEHHE, TOCTPOCHUE, aHaJH3, BBIJCICHHE TJIABHOTO, YCTAaHOBJICHHE
CBsI3eH, Ki1accudukaiuio, 00001eHNEe U CUCTEMATU3ALIUIO.

JInuHOCTHBIE, MeTanIpeAMeTHbIE U NIPeIMeTHbIe Pe3yJIbTaThl
OCBOEHHS COJIePKAaHUA Kypca reoMeTpuH

N3yyenue reomMeTpuM MO JAHHOW MPOrpaMMe CIIOCOOCTBYET (OPMUPOBAHUIO Y
yUYaIIUXCS JHUYHOCTHBIX, MeTANpPeIMeTHBIX 1 MPeAMETHBIX Pe3yJabTaTOB 00yUCHUS,
COOTBETCTBYIOIIUX TpeOOBaHUSAM (eaepaTbHOT0 TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa CPeIHEro 00IIero oopa3oBaHusI.

Jluunocmmuule pe3yrbmamai:

1) BOCIMTaHHWE POCCHUHCKON TpaKAAaHCKOW HWICHTUYHOCTH: IMAaTPUOTH3MA, YBAXKCHUS K
OTtedecTBy, OCO3HAHUS BKJIaJla OTCUCCTBCHHBIX YUEHBIX B PA3BUTHE MUPOBOM HAYKH;

2) ¢opMupoBaHKE MHUPOBO33PCHHMS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BHTHSI
HAyKU ¥ OOIICCTBEHHOM MPAKTHKU;

3) OTBETCTBEHHOE OTHOLIEHUE K 00yUEHHI0, TOTOBHOCTh U CIIOCOOHOCTh K CAMOPA3BUTHIO U
caMOOOpa30BaHUI0 HA TPOTSIKEHUU BCEH IKU3HU; CO3HATENBbHOE OTHOLIEHUE K
HENpPEephIBHOMY  00pa30BaHMUIO KaK YCIOBHUIO  YCHEIIHOW MpopecCHOHAIBHOW |
OOIIECTBEHHO ESITeIbHOCTH;

4) oco3HaHHBIH BBIOOp Oynymied mnpodeccuoHanbHOM  JedaTelbHOCTH Ha  0ase
OpUEHTUPOBAaHUS B MUpe mpodeccuil U mpodhecCuOHATBHBIX MPEANOYTCHUI; OTHOIICHHE K
npodeccuoHaIbHOM JEeATENBbHOCTH KaK K BO3MOMKHOCTH YYacTHsl B PEIICHUHM JUYHBIX,
OOIIIECTBEHHBIX, TOCYAAPCTBEHHBIX U OOIIECHAIIMOHAIBHBIX TIpobJsieM; G(OpMUPOBAHUE
YBOXHUTEIBHOTO OTHOIIEHUS K TPYAY, Pa3BUTHE OMbITA Y4aCTHUs B COLMAIBHO 3HAYMMOM
TPYJIE;

5) ymMeHue KOHTPOJIUPOBATh, OIICHUBATh U aHAJTM3UPOBATH MPOIIECC U PE3YNIbTAT YICOHOU U
MaTeMaTUYEeCKOH eI TeIIbHOCTH;

6) yMEHHE YIpaBiIsaTh CBOCH MO3HABATEILHON IEITENbHOCTBIO;

7) yMmMeHHE B3aMMOJIEHCTBOBATH C OJHOKJIACCHMKAMH, JCTHbMH MIAJIIETO BO3pacra M
B3pOCJIBIMU B 00pa3oBaTesbHOM, OOIIECTBEHHO IOJIE3HOM, Y4eOHO-MCCIEI0BATEILCKOM,
MPOCKTHOM U JPYTUX BUIAX JACATEIHHOCTH;

8) KPUTHYHOCTH MBIIUIICHUS, WHUIMATHBA, HAXOMIYUBOCTh, AKTUBHOCTH MPH PEIICHUU
MaTeMaTUYECKUX 3a71a4.

Memanpeomemmuvie pe3yromamol:

1) ymeHue CaMOCTOSITEIbHO OMNpENeNsATh LEeIu CBOEW JAESATEIbHOCTH, CTaBUTh W
dbopmynupoBaTh JJ1s1 ce0s HOBbIE 3a7a4M B YUEOe;



2) yMEHUE COOTHOCUTHb CBOHM JIEUCTBUS C IJIAHUPYEMBIMU pe3yJibTaTaMH, OCYIIECTBISATH
KOHTPOJIb CBOEH JEATENIbHOCTU B MPOLIECCEe JOCTUKEHUSI Pe3yIbTaTa, ONpeaesiTh CIOCOObI
JNEUCTBUM B paMKax NPEAJIORKEHHBIX YCIOBUW U TpeOOBaHUM, KOPPEKTUPOBATH CBOU
JIEUCTBUSA B COOTBETCTBUM C U3MEHSAIOLIEHCS CUTYallUeH;

3) yMeHHe CaMOCTOSITEILHO IPUHUMATH PEIICHUS, MPOBOAUThH aHAJIU3 CBOEH JEATEIbHOCTH,
MPUMEHSATH Pa3JIMYHbIC METOAbI TO3HAHUS;

4) BlaJieHHWEe HaBBIKAMHU TI03HABATEIBHON, Y4EOHO-HUCCIETOBATEILCKOM M TMPOEKTHOM
NEATENbHOCTH;

5) popmupoBaHUE MOHATHITHOTO ammapara, yMEHHUs Co37aBaTh 0000IIEHUs, YCTaHABINBATh
aHaJIOTUM, KJIaCCU(PUIIMPOBATH, CAMOCTOATEILHO BBHIOMPATh OCHOBAHUS U KPUTEPUU IS
KJ1accupuKaIuy;

6) yMEHHE YCTaHABJIMBaTh MPUUYUHHO-CJICACTBEHHBIE CBSI3M, CTPOUTH JIOTUYECKOE
paccyXJIeHue, YMO3aKIIOUeHUue (MHAYKTUBHOE, JCAYKTUBHOE W TO AHAJIOTHHU) M JIeNIaTh
BBIBO/IbI;

7) ¢dopmupoBaHHE€ KOMIIETEHTHOCTH B 00JIACTM HCIOJB30BaHUsA HWH(POPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUIA;

8) yMeHHe BHJIETh MaTeMaTUUYECKYIO 3a7a4y B KOHTEKCTE MPOOJIEMHON CUTYaIlMH B JPYTUX
IUCLUHUIUIMHAX, B OKPYXKAIOIIEH )KU3HU;

9) yMeHHe CaMOCTOSITEJIbHO OCYIIECTBISTh TMOUCK B Pa3IMYHBIX HCTOYHHUKAX, OTOOD,
aHaNIM3, CUCTEMATH3alUI0 U Kiaccuukanuio uHopmanuu, HeoOXOIUMON Mg penieHus
MaTEMaTUYECKUX MPOOJIeM, IPEICTaBIATh €€ B MOHATHON (opMe; MPUHUMAThH pPEIICHUE B
YCIIOBHSX HEIMOJHOW WJIM W30BITOYHOH, TOYHOM WIJIM BEPOSTHOCTHOW WHGOPMAIINH;
KPUTHUYECKH OIEHUBATh W MHTEPIPETUPOBATh MH(GOPMAIIUIO, MOTYUYAEMYIO0 U3 Pa3IMYHbBIX
UCTOYHUKOB;

10) ymMeHre HCIOIb30BaTh MAaTeMAaTHYECKHE CPEICTBA HATVIIAHOCTH (rpaduKu, TaOJHIIBI,
CXEMBI U JIp.) JJI1 WILTIOCTPALIMK, HHTEPIIPETALINH, apTyMEHTALINH;

11) ymenue BbIABUTATH THIOTE3Bl MPU PEIICHUU 3a/Jaud, MOHUMATh HEOOXOAUMOCTH UX
MIPOBEPKU;

12) noHMMaHWE CYIIHOCTH AJTOPUTMUYECKUX NPEANUCAHUA U yMEHHUE JCCTBOBATH B
COOTBETCTBUHM C NIPEI0KEHHBIM AIITOPUTMOM.

IIpeomemmnvie pezyromamol:

1) oco3Hanue 3HaUYEeHHs] MATEMATUKU B MIOBCEAHEBHOM KU3HU YEIIOBEKA;

2) mpeACTaBICHUE 0 MaTEMAaTHIECKON HayKe Kak cepe MaTeMaTHIEeCKOU eI TeIbHOCTH, 00
JTanax €€ pa3BuTHUsA, O €€ 3HAUMMOCTH JUJIs1 Pa3BUTHUS LIMBUJIN3ALINY;

3) yMeHME ONUCHIBATH SBJIICHUS PEATbHOIO MHUPa HA MAaTEMAaTUUYECKOM SI3bIKE; MTPECTABICHUE
O MaTeMaTUYECKHX TMOHATHUSIX W MATEeMaTUYECKUX MOJENAX KaK O BaxKHEUIIEM
MHCTPYMEHTAPUH, O3BOJIAIOIIEM OINKMCHIBATh U U3Y4YaTh PAa3HbIE MPOLIECCHI U SIBJIICHUS,

4) mpeacTaBiieHUE 00 OCHOBHBIX IMOHITHUAX, HICIX U METOJIaX TE€OMETPUH;



5) BnajgeHue METOJaMU JI0Ka3aTeNIbCTB U AJITOPUTMAMU PEIICHMS; YMEHUE UX MPUMEHATb,
MIPOBOJUTH J0Ka3aTEIbHbIE PACCYKIEHUS B X0JI€ PEIICHMS 3a/1aY;

6) mNpakTHYECKU 3HAYUMbBIE MAaTEMATHYECKUE YMCHHS W HAaBBIKH, CIIOCOOHOCTh WX
NPUMEHEHUS K pELIEHUI0O MAaTeMAaTHYeCKHMX W HEMaTeMaTHUYeCKUX 3a/ay; BIaJCHUE
HaBbIKAMH HCIIOJIb30BaHUS KOMIIBIOTEPHBIX IMPOTPAaMM MpPH PEUICHUH MaTeMaTH4YEeCKUX
3ajad.

Ilnanupyemsblie pe3yJabTaThl 00yyenusi reomeTpur B 10-11 kiaccax
Buinycknuk nayuumcs:

* ONEPUPOBATH MOHIATUSAMU: TOUYKA, MPAMas, IJIOCKOCTh B MPOCTPAHCTBE, MAPAIIICITLHOCTD U
NePHEHIUKYISIPHOCTD MPSMBIX U TUIOCKOCTEH;

* pacro3HaBaTh OCHOBHBIC BHUJbI MHOTOTPAHHUKOB (MpH3Ma, MUpaMUjia, MPSIMOYTOJIbHBIN
napajuiesienurnen, Kyo);

* U300pakaTh reoMeTpruyecKkre GUryphbl ¢ MOMOIIIBIO YEPTEKHBIX HHCTPYMEHTOB;

® HN3BJICKATH I/IH(l)OpMaIII/IIO (6] MMPOCTPAHCTBCHHBIX IrCOMCTPHUUCCKUX q)HpraX,
MPCACTABJIICHHYIO HA YCPTCIKAX,

* IpUMEHATH TeopeMy [ludaropa mpu BEIYUCICHUN PJIEMEHTOB CTEPEOMETPHUECKUX UTYD;
* HaxoJWTh OOBEMBI M IUIONMIAJAM TOBEPXHOCTEH MPOCTEUIINX MHOTOTPAHHUKOB C
npUMeHeHHeM GopMyT;

* pacro3HaBaTh Teja BpallleHUus: KOHYC, UMIUHAP, chepy U map;

* BBIYUCIATH O0OBEMBI M IUIOHIAAM TOBEPXHOCTEH MPOCTEUIIUX MHOTOTPAHHHKOB U Tell
BpAIllEHUsI C TIOMOIIbIO HOPMYIT;

* ONEPHUPOBATH MOHATUEM «JIEKAPTOBBI KOOPIUHATHI B IPOCTPAHCTBEY;

* HAXOJIUTh KOOPJAMHATHI BEPIIMH Ky0a U MPSMOYTOJIbHOTO MapaljieIenue1a;

* HAXOJUTh MPUMEPHI MATEMATUUECKUX OTKPBITUH U UX aBTOPOB, B CBSI3U C OTEUECTBEHHOMU
Y BCEMUPHOU UCTOPUEH;

* IOHUMATH POJIb MATEMATHUKU B pa3BuTuu Poccuu.
B nosceonesnou srcuznu u npu uzyuenuu opyeux npeomemos:

¢ COOTHOCHUTD a6CTpaKTHI>Ie T'COMCTPHUUCCKHUC ITOHATHA 1 (baKTBI C pCaJIbHbIMH ) KU3HCHHBIMU
00BbEKTaMU U CUTyallUsAMU,

* UCIOJI30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYp NIl PEIICHHS 3a/1a4
MIPAKTUYECKOTO COJIEP/KAHUS,

* COOTHOCUTb ILJIOIIAAN MOBEPXHOCTEH Tell OAUHAKOBOUW (POPMBI U PA3IMUHOIO pa3Mepa;

* OLEHMBaTh (opMy NPaBUIBHOIO MHOTOIPAaHHUKA TMOCIE CIWJIOB, CPE30B M T. II.
(ompeenaTh KOJTWYECTBO BEpIIUH, pEOEp U rpaHeil OTydYeHHBIX MHOT OTPAHHUKOB).

Bbll’lyCKHuK noOydum 603MOICHOCNIb HAYHYUMbCA.!

* MPUMEHSATH JJIsI PELICHUs 3a7a4 reoMeTpuuecKkue (PakThl, €CiM YCJIOBHUS NMPUMEHEHUS
3a/1aHbl B sIBHOM (hopme;

® pfiiaTth 3aada491 Ha HAXOXKACHNC ITCOMCTPHUUCCKHUX BCIIMYHH I10 06pa3uaM HIIK aJITOpUTMaM,



* JIeNlaTh IJIOCKUE (BBIHOCHBIE) UEPTEXKH U3 PUCYHKOB OOBEMHBIX (QUIYp, B TOM YHUCIE
pHUCOBaTh BUJ CBEPXY, COOKY, CTPOUTh CEUEHHS] MHOTOTPAaHHUKOB;

* U3BJEKATh, MHTEPIPETHUPOBATh U NPEOOPa30BBIBATH MHPOPMALMIO O T'€OMETPUUYECKUX
¢durypax, NpeaCTaBICHHYIO Ha YEPTEKaAX;

* IPUMEHATh FreOMEeTpUUECKue (PaKThl sl pelIeHHs 3a7a4, B TOM YUCIe MPEeAnoIaratonmx
HECKOJIbKO I1aroB pellieHus;

* ONMCHIBATh B3aMMHOE PACIOJIOKEHHE MPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

* popMynHpoBaTH CBOMCTBA U MIPU3HAKU QUTYD;

* JIOKa3bIBaTh T€OMETPUUYECKHUE YTBEPIKIACHHUS;

* 33/1aBaTh INIOCKOCTh YPaBHEHUEM B JE€KAPTOBOM CHUCTEME KOOPIUHAT;

* BJIAJIETh CTAHAAPTHOM KiaccudUKaued MpoCTPaHCTBEHHBIX (GUTyp (MUpaMUbl, TPU3MBI,
napajuieNeIuIe /bl );

* HCIOJIb30BaTh CBOMCTBA I'€OMETPUYECKUX (UTYp AJIA PEHICHHs 3a7ad MPaAKTUYECKOTO
XapakTepa W 3aJ1ad u3 APyrux oonacTei 3HaHUM;

* pelaTth NPOCTEUIINE 3aJa4H BBEJICHHUEM BEKTOPHOTO 0a3uca.

COJEPKAHHUE KYPCA TEOMETPHUMA 10-11 KJIACCOB
Conepxanue kypca reomerpun B 10—11 kiaccax npeacTaBieHO B BUAE CIEAYIOIINUX

colepKaTeIbHbIX pa3nielios: «IlapanyieJbHOCTH B NMPOCTPAHCTBE,
«IlepneHAUKYJSAPHOCTL B TMPOCTPAHCTBe», «MHoOrorpanHHukmw», «KoopauHatbl u
BEKTOPbI B NpocTpaHcTBe», «Tena Bpamenus», «O0bémbl Ted. Ilimomanas chepby,
«["'eoMeTpusi B HCTOPUYECKOM PA3BUTHH.

B pazgene «IlapajuieibHOCTL B NPOCTPAHCTBE»  BBOJUTCS  TOHSITHE
napajiyIeIbHOCTH NMPSMOM U TUIOCKOCTH, KOTOPOE CIIYKHUT (G yHAAMEHTOM THOKOTO ¥ MOIITHOTO
amnrmapara, UCIOJIb3YEMOI0 B PEIICHUH T€OMETPUUECKUX 3a/1a4.

B 3amaun uzyuenus pasnena «IlepneHAUKYJAPHOCTH B MPOCTPAHCTBE» BXOJIUT
pa3BUTHE yMEHHs pEIIaTh 3a7a4d PallMOHATBHBIMA METOJaMU, BHOCHUTH HEOOXOIUMBIC
KOPPEKTHUBBI B X0OJI€ PELICHUS 3a/1a4H.

OcobenHocThI0 pasnena «MHOrOrpaHHUKMW» SBISCTCA TO, YTO MaTepuall JaHHOTO
paszaena HOCUT NPUKJIIATHOW XapaKTep U YUYUTHIBAET B3aUMOCBA3b CUCTEMbI HAYYHBIX 3HAHU I
M METoJIa TO3HAaHUA — MaTEeMaTHYEeCKOTO MOJICTUPOBaHMS, O001aaeT MIUPOKUMU
BO3MOXKHOCTSIMU JUISl Pa3BUTHUSI QJITOPUTMUYECKOTO MBIIIJIEHUS, OOECIEYUBAET OIBIT
MPOAYKTUBHOW JESTEIbHOCTH, OOECIEUMBAIONIUN pa3BUTHE MOTHBALMU K OOYYEHHIO H
VMHTEIUICKTA.

Paznen «KoopauHaTbl M BeKTOpPbI B NPOCTPAHCTBE» PACIIUPSET IOHSITHUS,
W3yYEHHBIE B Kypce IeoMeTpuu 7—9 KIacCcoB, a TakkKe METOAbl HccienoBaHus. Llenbro
M3YUYEHHUS JAHHOTO pasjena sBISIeTCS (OPMUPOBAHUE YMEHHS MPUMEHSITh KOOPJIUHATHBIN
METO/I I PEUICHUS PA3JINYHBIX TEOMETPUYECKUX 3a/1a4.



Marepuan paszzeina «Tena BpaLleHUA» CIIOCOOCTBYET Pa3BUTHIO
CaMOCTOSITEJIbHOCTH B OpraHM3alUd M MPOBEICHHHM MCCIEIOBAaHUNA, BOOOPAXKEHUS U
TBOPUYECKHUX CITIOCOOHOCTEN yUyalIuXxcs.

Martepuan paznena «O0bémbl Tea. Ilnomans cdepb» GopMupyeT npencTaBlIeHUs
00 oOmux uAesX W METoJaX MaTeMaTHYecKOro aHaliu3a U reomerpuu. Llenb uzyueHus
paszena — OpUMEHEHHME MaTeMaTHYEeCKOro amnmapara JJjisl pelleHUs MaTeMaTHUYeCKUX M
MPaKTUYECKUX 3a/a4, a TAKXKE JUIsl I0Ka3aTeNIbCTBA PsAJla TEOPEM.

Paznen «l'eomeTpusi B HMCTOPHYECKOM Pa3BUTHW» I03BOJsIET c(opMupoBaTh
Npe/ICTaBlIeHUEe O KYJbTYPHBIX U UCTOPUUECKUX (PAKTOpPAX CTAHOBJIEHUS MaTeMaTUKU Kak
HayKH, O IEHHOCTH MaTeMaTHYEeCKUX 3HAHUM M UX MPUMEHEHHI B COBPEMEHHOM MHUpE, O
CBSI3M HAYYHOT'O 3HAHUS U LIEHHOCTHBIX YCTaHOBOK.

Iepeuenv u nazeanue pazoenoe u mem Kypca
IToBTOpEHME.

Pemennie 3amad ¢ NMpUMEHEHHEM CBOMCTB (UTYp Ha IUIOCKOCTH. 3ajadydl Ha
JI0KA3aTeJIbCTBO M MOCTPOEHUE KOHTpIpuUuMepoB. Mcnosib3oBaHue B 3ajadyax MPOCTEUIINX
JOTMYECKUX TpaBuwi. PellleHuEe 3aJay € HCIOJIL30BAHUEM TEOPEM O TPEYroJIbHUKAX,
COOTHOIIEHWH B  TIPSAMOYTOJBHBIX  TPEYroJibHUKax,  (akToB,  CBA3AaHHBIX C
YeThIpEXYTOJIbHUKAMU. PelieHrne 3agad ¢ UCMOJIb30BaHHEM (PAKTOB, CBSA3aHHBIX C
OKpYKHOCTSMU. PelleHue 3agad Ha H3MEpPEHHs] Ha IUIOCKOCTH, BBIYHMCICHUE [JIUH U
iomaaei. Pemenue 3amad ¢ MCMOIb30BAHUEM METOIa KOOPAUHAT.

Harnsignas crepeoMmerpus

Ourypsl 1 UX U300paxkeHus (MPSIMOYTOJIBHBIN Mapaulesenurnen, Kyo, TupamMuaa,
npu3Ma, KOHyC, HWIUHApP, cepa). OCHOBHBIE TOHATHS CTEPEOMETPUM M HX CBOMCTBA.
Ceuenusi ky0a u Tterpadapa. Touka, mpsMasi U TUIOCKOCTh B IMPOCTPAHCTBE, AKCHOMBI
CTEPEOMETPHUM U CIIEICTBUS M3 HUX. B3auMHOE pacroyioKeHHe MpSIMbIX U IJIOCKOCTEW B
npoctpaHcTBe. [lapannenbHOCTh MPSIMBIX M TUIOCKOCTEH B mpocTpaHcTBe. M3o00pakeHue
MIPOCTEHIIINX MTPOCTPAHCTBEHHBIX (PUTYDP HA TUIOCKOCTH.

[Mapa/jieJbHOCTH U NEPHEHAMKYJISPHOCTH B IPOCTPAHCTBE.

Paccrosinuss wmexny ¢urypamum B TOpPOCTpaHCTBE. YTIJIBI B MPOCTPAHCTBE.
[lepneHAUKYIAPHOCTH MPAMBIX U TI0CKOCTeH. [Ipoekius ¢huryps Ha iockocTsb. [Ipu3naku
MEPIIEHAUKYJAPHOCTH TMPAMBIX M IUIOCKOCTEW B MOPOCTpaHCTBE. TeopemMa o TpEX
MEePIICHANKYJIIAPAX.

MHoOrorpaHHMuKH

[Napannenenunen. CBoilcTBa MNPsAMOYTroJIbHOIO TNapaienenunena. Teopema
[Tudaropa B mpoctpanctee. [Ipuzma n nupamuna. [lpaBunbHas nmupamuga u MpaBUIbHAS
npusMa. [Ipsimas mupamuaa. DneMeHTsl TPU3MbI U TUpaMuabl. [IpocTeiimme komOmHAIIN
MHOTOTPAHHUKOB UM TeJl BpalleHus. BblunclieHHEe 3J€MEHTOB MPOCTPAHCTBEHHBIX (UTYP
(p€Opa, quaroHayu, yriibl).

Tesa Bpamenust



Hununap, koHyc, cgepa u map. OCHOBHbIE CBOMCTBA NPSIMOr0 KPyroBOTO LIMJIMHIPA,
NpsIMOro KpyroBoro koHyca. M3o0paxkeHue ten BpalleHus Ha miaockocTh. [IpeacraBienue
00 yCeu€HHOM KOHYCe, CEUECHHUAX KOHYca (MapaieIbHbIX OCHOBAHUIO U IPOXOIAILIUX Yepes3
BEPIINHY), CEUCHUAX LWIMHAPA (MapaiebHO U NEPHEHAUKYISAPHO OCH), CEUECHHUAX IIapa.
Pa3Béprka nunuHapa u KoHyca.

O06bEéMBbI TEI.

[Inomans chepsl Ilonsatue 06 o0béMe. OOBEM NMUpaMHIbI U KOHYCA, MPU3MBI U
umHapa. O0béM mapa. [lapannenbHOCTh M MEPHEHIUKYISIPHOCTh B MPOCTPAHCTBE
Mpuororpannuku Tena Bpamenuss OObéMmbl Ten. Ilnomans chepwl. IlogoOHblie Tena B
npoctpaHcTBe. COOTHOLIEHUS MEXY IUIOIIAIMUA MOBEPXHOCTEH U 00BEMaMU MOJOOHBIX
Ten. llnomane MOBEPXHOCTM MpPaBWIBHOM NUpamMuAbl M OpsMod mpusmsel. [lmomans
NOBEPXHOCTH MPSMOr0 KPyrOBOr0 HUJIMHAPA, IPSIMOTO KPyTOBOTO KOHYCA U 1Iapa.

KoopauHaTbl M BEeKTOPBI B IPOCTPAHCTBE.

JIBUKEHHSI B TPOCTPAHCTBE: MAPAJIIEIbHBIN IMEPEHOC, LIEHTPalbHAsl CUMMETPHS,
CUMMETpPHUSI OTHOCUTEIBHO IUIOCKOCTH, NOBOpOT. CBoicTBa [BMKEHUU. llpumeHeHue
JIBUKEHUI MIPU pELICHUH 3a7a4. BEKTOpbI M1 KOOpAMHATHI B MpocTpaHcTBe. CyMMa BEKTOPOB,
YMHOKEHUE BEKTOpPA Ha YMCIIO, YIoJl MeXAy BekTopamu. KoymmHeapHble M KOMIUIaHAPHBIE
BeKTOpBl. CKaIsIpHOE IPOM3BENECHHUE BEKTOPOB. Teopema 0 pas3ioKeHUU BEKTOpa IO TPEM
HEKOMIUIaHapHbIM BekTopaMm. CKajaspHOE€ IPOU3BEIEHUE BEKTOPOB B KOOPJAMHATAX.
IIpuMeHeHne BEKTOPOB TP PELICHUH 3a/1a4 HAa HaXO0KJIEHNUE PACCTOSHUM, UINH, IUIONaAei
1 00BEMOB. YpaBHEHHUE IJIOCKOCTH B MPOCTPAHCTBE. YpaBHEHHUE c(hephl B MPOCTPAHCTBE.
@opMyiia 11 BBIYMCIECHUS PACCTOSIHUS MEXIYy TOYKaMHU B IpocTpaHcTBe. KoopauHaTe! u
BEKTOPBI B IPOCTPAHCTBE.

Cooepircanue yueonozo npeomema ¢ yKazaHuem Koauuecmed 4acos u 6u006 0esimeibHoCmu

I'eometrpus 10 kiaacce (70 yacoB, 2 4yaca B HeJleJI0)

= Conepxanue yueOHOro Koa-Bo XapakTepucTHKA OCHOBHBIX BU/I0B
e < MaTepuaja 4acoB NeSITeJIbHOCTH YYeHHKA
z E (Ha ypoBHe y4eOHBIX JAelCTBHII)
g
=
Iloemopenue Kypca zeomempuu 7- 9 .
Kaacca
BBenenue B crepeoMeTpuio 8
1. OcCHOBHBIE TIOHATHUS CTEPEOMETPUH. 2 [Tepeuncnars OCHOBHBIE MOHATHS
AKCHOMBI CTEpEOMETPUU CTCPCOMETPUH. OnuceIBaTh OCHOBHBIE MTOHATHSA
2 ClelCTBHA H3 aKCHOM 1 cTepeoMeTpun (Touka, MpsiMasi, IJIOCKOCTH).
OnuceIBaTh BO3MO>KHBIE CIOCOOBI
CTEpEOMETPUN N
3 2 PacIoJI0KEHUs TOUYEK, IPSAMBIX U IIJIOCKOCTEN B
' IIpoctpancTsennbie GUryper. npocrpadctBe.  DopMmynupoBaTb  aKCHOMBI
HavanbHele npeacTaBieHus o CTEpEOMETPUH. Pa3bACHATE U HIUTIOCTPUPOBATH
MHOTOTpPaHHUKAaX akcuomel. PopMynMpoBaTh U JOKa3bIBaTh




KonTtponsHas padora Ne 1 1 TEOpEMBbl —  CIEACTBUA U3  AKCUOM.
DopMynupoBaTh COCOOBI 33aJJaHUs TNIOCKOCTH
B TIpocTpaHcTBe. llepeuucisaTe M ONHCHIBATH
OCHOBHBIE AJIEMEHTHI MHOTOT'PaHHHUKOB: p&Opa,
BEPLIMHBI,  TPaHU. OnwuceBaTh  BHJBI
MHOTOTPAaHHHKOB  (UpaMuaa,  TETpasp,
npu3Ma, TPSMOYTOJbHBIN MapajuiesienuIe],
Ky0), a Takke HX DJIEMEHThl (OCHOBaHUS,
O0oKkoBBIC TpaHH, pEOpa OCHOBaHHUS, OOKOBBIE
pébpa). Pemate 3amaun  Ha TOCTpOEHHUE
CE€YEHUI MHOTOI'PAHHHUKOB
ITapanjieJJbHOCTH B IPOCTPAHCTBE 14
4. B3anMHoe pacnosiokeHue 1Byx 3 OnuceIBaTh BO3MOJKHBIE CHOCOObI
MPSIMBIX B IPOCTPAHCTBE PACIIOJIOXKEHHUA B MPOCTPAHCTBE: ABYX IPAMBIX,
5. TlapaiuienbHOCT IPAMO 1 4 OpsSMOM ¥ IJIOCKOCTH, JBYX IUIOCKOCTEH.
DopMynTUpOBaTh ONPEIEIICHUS: TTapAIIIETEHBIX
IJI0CKOCTH
- IPSMBIX, CKPEIIMBAFOIIIXCS MPSIMBIX,
6. TlapajienbHOCTh IMIOCKOCTeEH 3 nmapajuleNbHBIX ~ NPAMOM W IUIOCKOCTH,
7. IIpeobpaszosanue duryp B 3 napajyieIbHBIX TJIOCKOCTEH, TpeoOpa3oBaHUe
npoctpanctse. [lapamiensHoe JIBUYKEHUS, ¢burypsi, CUMMETPUYHOU
MIPOCKTHPOBAHKE OTHOCHTEIIEHO  TOYKH, pPaBHBIX  Quryp,
KoutposbHas pabota Ne 2 1 npeoOpa3oBaHus o100us1. Pa3bscHATD
TIOHSTHS: npeoOpa3oBaHue dburyp,
napajjielbHbli  NEpPEeHOC,  MapajuieNbHOE
IPOEKTHUPOBAHUE, MapajulelbHas IPOEKIU
(uz00pakenune) durypsl. DopmyITHpOBaTH
CBOICTBa MapaJlIeIbHOIO MPOEKTUPOBAHUSL.
®opmynupoBaTh M JOKa3bIBaTh IPHU3HAKU:
napaelbHOCTH JBYX HPSIMBIX,
NapajjieIbHOCTH  HpSIMOM M IJIOCKOCTH,
napaebHOCTH TBYX IUIOCKOCTEH.
dopmynupoBaTh U JI0Ka3blBaTh CBOMCTBA:
NapajjieNIbHbIX — MPSMBIX,  HapajjielbHbIX
iockocreil. Pemare 3amaum Ha MOCTpOEHUE
CeueHH MHOTOI'PaHHHKOB, a  Takxe
MOCTPOCHUE N300paxeHni Guryp
IlepneHIUKY/ISIPHOCTH B IPOCTPAHCTBE 25
8. VYron Mexy NpsMbIMU B 2 @opMynupoBaTh OIpPENENEHUs: yrila MexXIy
IPOCTPAHCTBE [epeCceKaroUMHUC MPSIMBIMH; YIia MeXIy
9. [leprieHAUKYIAPHOCTD NPSIMOU U 2 CKPCILMBAIOINMMUCA — TTPAMBIMH, IpAMOH,
1OCKOCTH NEPIEHANKYIAPHON TIOCKOCTH; yIia Mekay
OpsAMOM M TUIOCKOCTBIO; YIila MEXIy IBYMs
10. IleprieRAKyILIp ¥ HAKIOHHA] 3 IUIOCKOCTSIMU; HepHeHIUKYIPHBIX
11. Teopema 0 Tp€x nepneHANKyIsIpax 4 IUIOCKOCTEM; TOYEK, CUMMETPUYHBIX
12. VYron mexy npsMoi u 3 OTHOCHTENIBHO IUIOCKOCTH; buryp,
IOCKOCTBIO CUMMETPHYHBIX OTHOCHUTEIBHO IUIOCKOCTH;
KonTponsHas pabora Ne 3 1 PAcCTOSHUA OT TOYKH 110 qmrgfpmu; paccTosiHUA
= OT MPSAMON 10 MapajuledbHOM el MIOCKOCTH;
13. JIByrpaHHbIi yroj. Yros Mexmay 4
paccTosiHUs MEXTY napaieIbHbIMU
ABYM3 IIOCKOCTAMH IJIOCKOCTSAMH; OOIIETO TEPIEHINKYISAPA JABYX
14. [lepneniuKynsspHBIE MIIOCKOCTU 3

CKpCHIMBAIOIINUXCA IPAMBIX.




15.

[lnomane OpTOrOHAILHOM
MPOCKIHKU MHOT'OYT'OJIbHHUKA

KonTtposnrsHas padota Ne 4

OnuceiBaTh MOHSITHSL: NEePIEHAUKYJIIAP,
HAKJIOHHAs, OCHOBaHHWE  MEPIEHAMUKYIIPA,
OCHOBAHME HAKJIIOHHOW, MPOEKIUS HAKIOHHOM,
OpTOroHaJIbHas MIPOEKLIUS ¢burypsl,
paccTossHUE  MEXIY  CKpEIIMBAIOIIMMUCS
PSIMBIMU, 3epKajbHas CUMMETpHUS,
JBYTpaHHbIA YroJjl, I'paHb JABYTPAHHOTO YIJIa,
pebpo ABYrpaHHOTO yrja, JUHEHWHBIA Yroj
aByrpanHoro  yrina.  ®opmynupoBaTh U
JIOKa3bIBaTh MPU3HAKU: MEPHEHAUKYISPHOCTH
OpsIMOM M IJIOCKOCTH, IMEPHEHIUKYISIPHOCTU
IByX  mockocred.  dopmynupoBaTe U
JIOKa3bIBaTh CBOMCTBAa: NEPIEHIUKYISPHBIX
MPSIMBIX; MPSIMBIX, MePIEeHIUKYISIPHBIX
IUIOCKOCTH; TNEPINEHIUKYISPHBIX IIOCKOCTEH.
®opMyaMpoBaTh U JOKa3blBaTb TEOPEMBI: O
NEePIEeHIUKYIApE U HAKJIOHHOM, MPOBEAEHHBIX
U3 OJHOW TOYKH; O TPEX MEPHEHAUKYIApax; O
ionaau OpPTOTOHAJILHOM MPOEKLINU
BBIIYKJIOTO MHOTOYrojibHHKa. Pemats 3amaun
Ha JI0Ka3aTeIbCTBO, a TAK)KE BBIUUCIICHUE: yIila
MEXAy MpsIMBIMH, Yrja MeXAy HpsIMoil u
IUIOCKOCTBIO, yrja MEeXAYy IUIOCKOCTSIMH,
pPacCcTOSHUS OT TOYKH JI0 MPSMOM, PacCcTOSTHUS
OT TOYKU JO IUIOCKOCTH, PACCTOSIHUS MEXIY
CKPEIUBAIOIIUMHCS TPSIMBIMH, PACCTOSIHHS
MEXIy napaiebHbIMU IJIOCKOCTSIMU,
IoHaau OpPTOTOHAJILHOM MPOEKLINUU
BBIIYKJIOTO MHOTOYTOJIbHUKA

MHoOrorpaHHMKH

16.

[Tpuzma

17.

[Tapannenenunen

18.

[Tupamuna

19

VYceu€HHas nmupamuaa

Kontponbhas padoTta Ne 5

RIN AW W

OnuceiBaTh MOHATUSA: TEOMETPUUYECKOE TEJIo,
COCEIHUE TpaHW MHOTOTPAaHHUKA, IJIOCKHIMA
yrojl MHOTOTPaHHHMKA, JBYIPAaHHBIH  yroi
MHOTOTpaHHHMKA,  IUIOMAAb  I[OBEPXHOCTH
MHOTOTpaHHHKA,  JUAroHaJIbHOE  CEYCHHE
MPU3MBI, MPOTHUBOJICKAILIHE rpaHu
napajuiefienumnena, JAUaroHaJbHOE CEYCHHE
OpU3Mbl M TIUPAMUJIBI, YCEUEHHAs MUpPaMUA.
DopMyIUpOBaTH oTpeeNIeHusI:
MHOTOTPaHHHMKA, BBIMTYKIOTO MHOTOTPAHHUKA,
OpU3MBblL, M[PSMOM  MPU3MBI,  PABUIBHOU
OpU3Mbl,  TapajiieNenunena,  MUPAMUJIBI,
MPaBUIILHOM MUPaMHU/IBI, MPaBUIBHOTO
TETpa’Apa,  BBICOTBI  NPU3MBI,  BBICOTHI
OUPaMUIbI, BBICOTHl YCEUEHHOM NUpaMuIbl,
anodemsl paBUIbHOMN MUPAMHU/IBL.
@opMynMpoBaTh U JOKa3bIBaTb TEOPEMBI: O
wiomaan OOKOBOW TOBEPXHOCTH MPAMOi
OpU3MbI, O JUAroHaJsAX MNapajiesienurnena, o
KBajIpare JIMaroHaIn IPSIMOYTOJIBHOTO
napaujenenunena, O IUom@and  OOKOBO
NOBEPXHOCTU TNPABWJIBHOW MUPaMUABL, O
IoImaau OOKOBOM MOBEPXHOCTH MPAaBHIIBHOM




yceu€éHHOW mnupamuael. Pemare 3agaun Ha
JI0Ka3aTeJIbCTBO, a TAKXKE  BBIYUCIICHHE:
AJIEMEHTOB MPU3Mbl M NUPaMUJbI, IUIOLIAIN
MOJIHOW ¥ OOKOBOM MOBEPXHOCTH MPHU3MBI H
MAPaAMUbI

O0600meHrne 1 cucTeMaTU3aIus 1
3HaHUH y4aluxcs

YnpaxHeHus! 7151 TOBTOPESHUS 1
kypca 10 kiacca

Wrorosas koHTpoJsibHas paboTa 1

I'eomeTpus 11 kaacc (68 yacos, 2 yaca B HeJ1eJ110)

= Coaep:xkanue yueOHOT o Koa-Bo XapakTepucTUKA OCHOBHBIX BU/I0B
= < MarTepuasa 4yacos NeITeIbHOCTH YYEeHUKA
= ? (Ha ypoBHe y4eOHBbIX JelicTBHIA)
=3
m ]
=
KoopauHaTbl 1 BEeKTOPbI B IPOCTPAHCTBE 14
1. | JlekapTOBBI KOOPIUHATH TOYKH B 2 OnuceIBaTh MOHATHS: IPSIMOYTOJIbHAS CHUCTEMA
IPOCTPAHCTBE KOOPJAMHAT B TIPOCTPAHCTBE, KOOPIUHATHI
2. | Bexrops! B mpocTpancTse 2 TOYKH, BEKTOD, COHAIpaBJICHHbIE u
MPOTUBOIIOJIOKHO HAIMpPaBJICHHbIE BEKTOPHI,
3. | CnoxeHue U BBIYUTAHHE BEKTOPOB 1 .
napajuleJIbHBIM MEepeHoC Ha BEKTOp, CyMMa
4. | YMHOXeHUE BEKTOPA Ha YHCIIO. 2 BEKTOPOB, TOMOTETHA ¢ KO3()(QUIUEHTOM,
I'omoterust paBHbIM k, yrom MexIy  BEKTOpamH.
5. | CkanspHOe NMPOU3BEACHUE 3 DopMyIHPOBATH ONPEAETICHUS: KOJUTMHEAPHBIX
BEKTOPOB BEKTOPOB, pPaBHBIX  BEKTOPOB, Pa3HOCTH
6. | T'eOMETPHUCCKO® MECTO TOUCK 3 BEKTOPOB,  IPOTHBOIOJOXHBIX  BEKTOPOB,
MIPOU3BE/ICHUSI BEKTOpa M YHUCIA, CKAJSPHOIO
MIPOCTPAHCTBA. Y PaBHEHUE
IPOU3BEICHUS IBYX BEKTOPOB,
II0CKOCTH reOMETPUYECKOTO0 MECTa TOYeK, OMCCEKTOpa
7. | KourpoubHas padora Ne 1 1 JIBYTPAHHOTO  yIyla, ypaBHEHUS  (UTYPHI.

Jloka3piBaTh (HOPMYJBI: PACCTOSHUS MEXKY
JBYMsI TOUYKaMH (C 33JaHHBIMU KOOPJMHATAMHU ),
KOOpIMHAT CEpelMHbl OTpe3Ka, KOOpIUHAT
CYMMBI U Pa3HOCTH BEKTOPOB, CKaJPHOTO
IPOU3BEICHUS JBYX BEKTOPOB, JUIS
BBIUMCIICHUSI KOCHHYyCa YIjla MEXAy JBYMs
HEHYJIEBBIMH BeKTOpamu. DOopMynupoBaTh H
JI0OKa3bIBaTh TEOPEMBI: O KOOpAMHATaX BEKTOpa
(mpu 3aaHHBIX KOOpAMHATAX €ro Hadajga u

KOHIIa), O KOJUIMHEAapHBIX BEKTOpax, O
CKaIIIPHOM IIPOU3BEACHUU IBYX
NEPHEHAUKYJAPHBIX ~ BeKTOpoB, 0 I'MT,

paBHOYIAIEHHBIX OT KOHLOB oTpe3ka, 0 I'MT,
IIPUHAJIeKAUX [BYTPAHHOMY YINIy U PaBHO
yIanE€HHBIX OT €ro rpaHed, o0 ypaBHEHUU
IJIOCKOCTH, O BEKTOpE, MEpIEeHIUKYIIPHOM
JAHHOM IUIOCKOCTU. IIpuMeHsaThs u3ydeHHbIE




ompeseNeHusi, TeopeMbl U (QOpMyIBl K
peIIeHHIO 3a/1a4
Tesna Bpamenus 29
8. | Humuamp 3 OnuceiBaTh TOHATHS: [HIUHAP, OOKOBas
9. KoMOuHarms nuimHApa U MPU3MbL 2 [IOBEPXHOCTE  LMIMHAPA, IOBOPOT ¢urypet
10. Konyc 3 BOKpPYr TpSIMOW Ha JaHHBIA yroj, Telo
— BpallleHHs, OCEBOE CEYCHHE  LWIMHApA,
11. VY ceueHHBbI KOHYC 2 .
pa3BépTka LMIMHIpPA, OOKOBas MOBEPXHOCTH
12. KomOuHaItus KoHyca 1 THpaMu/Ibl 3 KOHYyCa, OCEBOE CEYEHHME KOHYCa, pa3BEPTKa
13. KonTtposnpHas padora Ne 2 1 KOHyCca, YCCU€HHBIH  KOHYyC, YyCeuCHHas
14. C(bepanmap. YpaBHeHI/Ie cq)epbl 1 nupamMuia, ONMCAHHAS BOKPYr YCEUYEHHOTO
15. B3aHMHOE PACTIONOKEHHE Chephl 1 3 KOHYCa, yCeueHHas NHpaMH/ia, BIMCAaHHAS B
I0CKOCTH yCeu€HHBIM KOHyC, (urypa kacaercsi cgepsl.
@opMynmupoBaTh  ONpENENCHHs:  MPH3MBI,
16. MHororpaHHuKH, BIMCAHHbIE B 3 BIUCAHHOW B LIWJIMHIP; MPU3MbI, ONHUCAHHOMN
cepy OKOJIO NWIMHJIpPA; NUPaMUIbl, BIMCAaHHOM B
17. MHoOrorpaHHuKH, ONMCaHHbIE 3 KOHYC; ITUpaMU/Ibl, ONMCAHHOM OKOJIO KOHYCa;
OKOJIO c(bepm cq)epm n 1mapa, a TakKXkE HUX DIJICMCHTOB,
18. KOMBHHAIIHN [UTHHApPA 1 ChepB, 3 KacaTeIbHOU TUTIOCKOCTH K chepe;
MHOTOTpaHHHWKa, BIIMCaHHOTO B  cdepy;
KOHyca U cdepbl
MHOTOTPaHHHKA, OIHMCAHHOTO OKOJO CQepsr;
19. Kontposbhas pabora Ne 3 1 IITHHAPA, BIHMCAHHOTO B cepy; KOHYyca,
BITMCAHHOTO B cdepy; yceu€HHOro KOHyca,
BIIMUCAHHOTO B cepy; MWINHIPA, OMUCAHHOTO
0KoJI0O cdepbl, KOHyca, OMNUCAaHHOTO OKOJIO
cdepbl; yYCEUEHHOTO KOHYCa, OMUCAHHOTO
okoio  cdepsl.  JlokaspiBaTh  (OPMYIIBL:
IUIONIAIM TIOJIHOM TOBEPXHOCTH LMJIMHJpA,
wiomanad OOKOBOM TMOBEPXHOCTH KOHYyca,
wionaad OO0KOBOIl MOBEPXHOCTU YCEUEHHOTO
koHyca. @opMynupoBaTh U JOKa3bIBaTh
TeOpeMbl: 00 ypaBHEHUU Cdepbl IaHHOTO
paadyca C LEHTPOM B JaHHOM TOYKe, O
KacaTeJIbHOM TMJIOCKOCTH K cdepe u  eé
CJIEJICTBUE. [TpumeHsTH U3yUCHHBIE
ompeneNneHus, TeopeMbl H  (GOpMYyIBl K
pEIIeHHIO0 3a/1a4
Oo0bembl Te. Ilitomans chepol 17
20. O6béM Tena. PopMyIbl I 3 dopmynrpoBaTh omnpeneneHus: ooréma Tena,
BBIUMCIICHUS 00hLEMA MPU3MBI miomajiu IIOBCPXHOCTHU IIapa. IIOK@BBIB@.TB
21. @opMyIibl 1Ji BBIUKCIEHUS 5 (opmysbr: 06}’éMa TIpUSMBL, o6bEma
n w nupamMuibl, 00bEMa YCEUEHHOM NUpPaMUpbl,
00BEMOB MUPaMU/IbI U YCEUEHHON N N )
00BbéMa KOoHyca, 00bEMa YCEU€HHOrO KOHYCa,
TTpaMuJIb! o0béMa IUIMHIpA, 00bEMa mIapa, MJIOIIAIH
22. KonTtponbras padora Ne 4 1 cdepsl. [IpuMeHATh H3ydeHHbIE OIpe/ieNeHus,
23. OOBEMBI TEN BpalleHus 5 TEOopeMbI U (HOPMYIIBI K PEIISHHUIO 3a7a4
24. [Tnomans cheps 2
25. KonTtponsHas padora Ne 5 1
IToBTOpPEHUE U cUCTEMATH3ALMUS 8
y4eOHOro MmarepuaJa
HTorosas KOHTpoJbHAsA paboTa 1




Dopmbl opzanusayuu yueOHbIX 3aHAMUIL

VYPOK OTKpBITUH HOBBIX 3HAHMI: MPOONEMHBIH YpOK, Oecena, MyabTHMEIUa-ypoK, WUIpa,

YPOKH CMEIIAHHOTO THIIA.

Yok pedraexcuu: npakTUKyM, KOMOMHUPOBAHHBIN YPOK.

VYpok 00111eMEeTO10JIOTUYECKOM HAlIPaBIECHHOCTHU (CUCTEMAaTU3alluY 3HAHUI ): KOHKYPC, YPOK-

urpa.

JlucTaHIIMOHHOE O0y4YEeHHE.

VYPpoK pa3BUBAIOLIET0 KOHTPOJIS: MUCbMEHHBIE PAOOThI, YCTHBIE OMPOCHI, BUKTOPUHA, CMOTP

3HaHWUW, TBOPUECKHUH OTYET, 3alUTa MPOEKTOB, peepaToB, TECTUPOBAHUE, KOHKYPCHI.
OcHogHble 6udbl yueOHOoUl OeamelbHoCmuU

CO CJIOBECHOM (3HAKOBOI) OCHOBOW:

©

©No bk wdE

Cnymanue oObsICHEHUN YUUTENs.

Crnymanue u aHaiau3 BBICTYIUIEHUN CBOMX TOBAPUIIECH.
CamocrosaTenbHas pabota ¢ y4eOHUKOM.

Pabota ¢ HaydyHO-TIOMYIAPHOMN JTUTEPATYPOH.

Hanucanue pedeparoB u 10K1a10B.

BriBoa 1 10Ka3aTenbcTBO POpMyI.

Ananuz ¢popmy.

Pemenune TEKCTOBBIX KOJIMYECTBEHHBIX U KAYECTBEHHBIX 3a/ay.
Cucremarunzanusi yueOHOro MaTepuania.

HAa OCHOBE BOCHPUSITHUS DJIEMEHTOB JICHCTBUTEILHOCTH:

1.
2.

Amnanu3z rpadukoB, TaOIUII, CXEM.
AnHanmu3 nmpoOJIeMHBIX CUTYaITHH.

C IIPAKTUYECKOU (ONBITHONM) OCHOBOW:

o0k whE

Pemenue skcriepuMeHTaNbHBIX 3a7a4.

PaGora ¢ pa3gaToyHbIM MaTEpPHUATIOM.

BrimonHenune paboT mpakTHKyMa.

[TocTpoeHue runore3sl Ha OCHOBE aHAIN3a UMEIOITUXCS JaHHbBIX.
N3mepenue Benu4rH.

MogenupoBaHue U KOHCTPYHUPOBAHUE.
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Kaﬂe}mapﬂo-TeMaanecxoe IJIAHUPOBAHUE

N aTa npoBeneHus Koppexuu
[}
) |
Conepxanue yueOHOro MmarepuaJia Mo noany | bakruueckn
KoopauHnaTtsl 4 BeKTOPHI B IPOCTPAHCTBE
1. | dexapToBbl KOOPJAWHATHI TOUKHU B 06.09
MIPOCTPAHCTBE.
2. | lekapToBBI KOOPAUHATHI TOYKH B 06.09
npocTpaHCTBe. Pemienne 3aqau.
3. | BexTopsl B pocTpaHCTBE. 13.09
4. | Bektopsl B mpocTpaHcTBe. Pemienne 13.09
3ajau.
5. | CnoxeHue U BRIYMTAHHUE BEKTOPOB. 20.09
6. | YMHOXeHHe BEKTOpa Ha YUCIIO. 20.09
7. | YMHOXEHHE BEKTOpa HA YUCIIO. 27.09
I'omotrerus.
8. | CkamspHOE MpOU3BEEHNUE BEKTOPOB. 27.09
9. | CkansipHO€ NMPOU3BEACHNE BEKTOPOB. 04.10
Pemenue 3agau.
10. | CxansapHoe NMpou3BeICHUE BEKTOPOB. 04.10
11. | 'eomeTpuyeckoe MECTO TOUCK 11.10
IPOCTPAHCTBA.
12. | 'eomeTpuueckoe MeCTO TOUYEK 11.10
MPOCTPAHCTBA. YpaBHEHUE IIOCKOCTH.
13. | KoutpoubHasi padora Ne 1 no teme 18.10
«KoopauHAaThI M BEKTOPHI B
NPOCTPAHCTBEY.
14. | 'eomeTpuuecKkoe MECTO TOUEK 18.10
npocTpaHcTBa. Pemenne 3anau.
Tesa Bpamenust
15. | AHanu3 KOHTPOJIbHOUM padoThl. [lunuHap. 25.10
16. | Humuamp. 25.10
17. | Hununanp. Pemenue 3amay. 08.11




18. | KoMOuHanuu nuinHIpa 1 Ipu3MBbl. 08.11

19. | KomOuHanuu nuiiMHIpa U Npu3MBbl. 15.11
IIpakTUKyM.

20. | Konyc. 15.11

21. | Konyc. DneMeHTsl KOHyca. 22.11

22. | Konyc. Pemenue 3anau. 22.11

23. | YceueHHBI KOHYC. 29.11

24. | YceyeHHBbIN KOHYC. 29.11

25. | KoMOuHanumum KoHyca ¥ mupaMu/Ibl. 06.12

26. | KoMOuHanuu KoHyca 1 mUpaMu/bl. 06.12
Pemenue 3agau.

27. | KoMOuHanumu KoHyca ¥ MUpaMu/IbI. 13.12

28. | O606meHue mo teMe «Konycy. 13.12

29. | KonTtpoabHasi padora Ne 2 1o TemMe 20.12
«Huaunap. Konyc. Yce4éHHbIM KOHYC.
KomOuHanuu nuanHapa, KOHyca u
YCe4E€HHOr 0 KOHYCa ¢
MHOTOTPAHHUKAMM.

30. | Cepa u map. 20.12

31. | Ananu3 KOHTpOJBHOU paboThl. B3anmHoe 27.12
pacmnoyiokeHune cQepbl U TNIOCKOCTH.

32. | BzaumHoe pacmnoyiokeHue chepsl u 27.12
IJI0CKOCTH. Pemenne 3anay.

33. | B3auMHoe pacnionoxxenue chepsl u 10.01
IUIOCKOCTH.

34. | MHOTOTpaHHUKH, BIUCAHHBIE B CPEPY. 10.01

35. | MHOTOTpaHHUKH, BOUCAHHBIE B CEPY. 17.01
Pemenne 3anau.

36. | MHOTOTpaHHUKH, BIUCAHHBIE B CEPY. 17.01

37. | MHOTOTpaHHHKH, OTIMCAHHBIE OKOJIO 24.01
chepsl.

38. | MHOTOTpaHHHKH, OTMCAHHBIE OKOJIO 24.01

chepsl. Pemmenne 3amau.




39. | MHOrOrpaHHUKH, OMMCAHHBIE OKOJIO 31.01
cdepsl.

40. | KomOuHaumu uuinuHapa U cepol, KOHyca 31.01
u cepshl.

41. | KomOuHarmu nuiausapa u chepol, KoHyca 07.02
u cepsl. Pemienne 3anay.

42. | KomOuHarmu nuiausapa u chepol, KoHyca 07.02
u cdepsl.

43. | KonTpoJasHasi padora Ne 3 mo teme 14.02
«Cepa n map. YpasHenue chepsl.
KomOunanuu mapa ¢
MHOTOTPAaHHUKAMU, IHJIHHAPOM H
KOHYCOM.

O06bémbl Tea. Ilnomans chepsbl

44, | O6BeM Tena. 14.02

45. | AHanu3 KOHTPOJIbHOM paboThl. OObeM 21.02
tena. opMyIbl ISl BBIYUCIEHUST 00bEMa
IPU3MBI.

46. | ®opMyJIbl 1JI BBIUKCIEHUS 00BEMA 21.02
npu3Mbl. Pemenne 3aaau.

47. | ®opMyJibl 11 BRIYUCICHUS] 00BEMOB 28.02
MUPAMUJIBI.

48. | ®opmyJibl 11 BBIYUCICHUS] 00BEMOB 28.02
MUPAMUJIBI U YCEUYECHHOUN MUPAMU/IBI.

49. | ®opmymsl 7151 BEIYUCTICHUSI 00bEMOB 07.03
MUPaMUIbl U yCEUEHHON TUPAMHUIBI.

50. | ®opmybl 11l BBIYUCICHUS 00BEMOB 07.03
MUPaMUIbl U yCEUEHHON TUPAMHUIBI.

51. | ®opMybl 17151 BBIYUCIEHUS 00BEMOB 14.03
MUPaMUIbl U yCEUEHHON TUPAMUIBI.

52. | KonTpoabHas pa6ora Ne 4 o teme 14.03
«O0BbEMBI MHOTOTPAHHUKOB).

53. | AHanu3 KOHTPOJIbHON paboThl. OOBEMBI 21.03
TEeJ BPAICHUS.

54. | O0beMBI Tell BpalllCHHUS. 21.03




55. | O6bembI Ten BpaiieHus. Peiienue 3anay. 04.04
56. | OO6BemBbI Tel BpallleHHsl. 3a4eT 1o 04.04
dbopmynaMm 00BHEMOB.
57. | O6BbEeMBI TeJ BpaIllCHHUS. 11.04
58. | Ilnomans chepsr. 11.04
59. | Ilnomans chepsl. Pemenne 3anay. 18.04
60. | KoutpoabHas padora Ne 5 mo teme 18.04
«O0bémbl Tes Bpamenus. Ilnomans
chepn».
IToBTOpEHUE
61. | AHaJIM3 KOHTPOJILHON PabOTHI. 25.04
Paccrosiaue Mexay npsIMbIMH H
IJIOCKOCTSIMU. PaccTosiHue OT TOUKH 70
PSIMOM U JI0 TUTIOCKOCTH.
62. | Yrox Mexay npsSaMON B TNIOCKOCTBIO YTOJ 25.04
MEXIY TUIOCKOCTAMHU. YTOJ MEXKIY
CKPEIIMBAIOITUMUCS MPSMBIMHU.
63. | CeueHrss MHOTOTPAaHHUKOB. 04.05 JIOMOJIHUTE
JIbHBIN
YPOK
64. | O6beM MHOTOIPaHHUKOB. 05.05 JIOIIOJIHUTE
JIbHBIN
YPOK
65. | O00O0IIEHNE U cUCTEMATH3AINA 3SHAHUI 16.05
yYaIuxcsl.
66. | KonTtponbHasi padoTta Ne6 mo teme 16.05
«O0001IeHHe ¥ CHCTEeMATU3ALUS
3HAHMH YYALIUXCHD).
67. | AHanu3 KOHTPOJILHON PabOTHI. 23.05
68. | [IpomesxyTounas arrectamus 3a Kypc 11 23.05
KJacca.
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