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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydeOHOTO Kypca «I'eomeTpusi» 6a30BOro ypoBHS isi 00ydaro-
mmxcst 10 —11 xmaccoB pazpaborana Ha ocHOBe DeepaabHOTO rOCyJapCTBEHHOTO 00pa3o-
BaTEJIBHOTO CTaHJApTa CpeIHero odmiero oopa3oBaHus, ¢ y4€TOM COBPEMEHHBIX MHUPOBBIX
TpeOOBAHMM, MPEIBABIIEMBIX K MATEMAaTHIECKOMY 00Pa30BaHUIO, M TPAIUIIMA POCCUHCKO-
ro oOpa3zoBaHus. Peanmuzanus mporpaMMmbl 00€CIICUMBAET OBIAJCHHUE KIFOYEBBIMUA KOMIIC-
TEHITUSIMHU, COCTaBIISIONIMMHU OCHOBY JUISI CAMOPA3BUTHS M HEMPEPHIBHOTO 00Opa3oBaHUS,
IIEJIOCTHOCTh OOIIEKYJIHTYpPHOTO, JTUYHOCTHOTO W TO3HABATEIHLHOTO PAa3BUTHS JHYHOCTU
00yJaroImxcs.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

BaxxHOoCTh y4eOHOro Kypca T€OMETpUU Ha YPOBHE CpeAHero o6iiero oOpa3oBaHMs
00yCJIOBIIeHa MPAKTUYECKOW 3HAYMMOCTBIO METANPEAMETHBIX M MIPEIMETHBIX PE3yJbTaTOB
00y4eHHs] TeOMETPUH B HAIIPABJICHUH JTUYHOCTHOTO Pa3BUTHUS 00ydaromuxcs, GopMHUpOBa-
HUS (PYHKIIMOHAJLHOM MaTeMaTH4YEeCKOW IPAMOTHOCTH, MU3YUCHHS JAPYTUX YUCOHBIX NUCIIHU-
wiuH. Pa3Butre y oOydaromuxcs npaBUIbHBIX MPEICTABICHUN O CYIIIHOCTH M TIPOUCXOXK-
JIEHUU TEOMETPUUYECKUX aOCTpaKIUid, COOTHOIIEHUU PEaTbHOTO U WJCATBHOTO, XapaKTepe
OTPa)KCHMsSI MAaTEMAaTUYECKON HAYyKOW SIBJICHUU U IMPOLECCOB PEAIBHOIO MHUpPA, MECTE I'€0-
METPHUHU B CUCTEME HAyK U POJIM MAaTeMaTHYECKOT0 MOJICIUPOBAHUS B HAYUYHOM MMO3HAHUU U
B MPAKTUKE CIOCOOCTBYET (POPMHUPOBAHUIO HAYUYHOI'O MHPOBO33PEHUS YUAUXCS, a TAKKE
KaueCTB MBIIUICHUS, HEOOXOUMBIX JIJIs aJlallTallii B COBPEMEHHOM OOIIECTRBE.

["eomeTpust ABISETCS OJHUM M3 0a30BBIX MIPEAMETOB Ha YPOBHE CpeaHEro olmiero 00-
pa3oBaHMs, TaK KaKk 0OeCeunBaeT BO3MOKHOCTh M3YUYECHHS KaK JUCITUIUIMH €CTECTBEHHO-
HAay4YHOW HaNpaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe mbliieHue, GOpMUPYyEMOE NMPU U3YUCHUH O0YUYAIOITUMUCS MTOHITUIHHBIX
OCHOB T€OMETPUM MU TMOCTPOCHUU IEMOYKU JOTUYECKUX YTBEPKICHUM B XOJAE PELICHHUS
reOMETPUYECKUX 33J]]a4, YMEHUE BBIIBUTATh U ONPOBEPraTh TMIIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCS MPU PEUICHUH 33]]a4 €CTECTBEHHO-HAYYHOTO I[MKJIA, B YACTHOCTH U3 Kypca
(du3uKH.

YMeHHne OpHUeHTHPOBATLCA B MMPOCTPAHCTBE UIPAET CYIIECTBEHHYIO pPOJib BO BCeX 00-
JACTAX ACATEIbHOCTU 4enoBeka. OpUeHTalusi YeJIOBEKa BO BPEMEHU M MPOCTPAHCTBE —
HE0OXOIMMOE YCJIOBHUE €T0 COIMAIBLHOTO OBITHS, (hOpMa OTPaKEHHS OKPYKAIOIIETO0 MUPA,
YCJIOBHE YCHENIHOTO MO3HAHUS M aKTUBHOT'O MpeoOpa3oBaHus AelcTBUTENbHOCTU. Onepu-
pOBaHUE MPOCTPAHCTBEHHBIMU 00pa3amMu OOBEIUHSET pa3Hble BUJbI YUYEOHOU U TPYAOBOM
NEeSATEIbHOCTH, SIBISETCS OJHUM U3 MPOGEeCcCUOHATBHO BaXKHBIX KAU€CTB, IOATOMY aKTyallb-
Ha 3a/1a4a (popMuUpOBaHUS y 00yJAOIIMXCS MPOCTPAHCTBEHHOTO MBINIJIEHUST KaK Pa3HOBHI-
HOCTH OOPa3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTA B MOJTOTOBKE K MpaKTHYe-
CKOM JIEATENbHOCTH IO MHOTUM HApPABICHUSM.



[lenb ocBOEHUA porpaMMbl yueOHOTO Kypca «I'eomerpusi» Ha 0a30BOM ypoBHE 00y-
yeHus1 — 001meo0pazoBaTebHOE U OOMIEKYIbTYPHOE Pa3BUTHE OOYYAIOIIMXCS depe3 oOec-
NIEYCHHE BO3MOXXHOCTH MPUOOPETEHHSI U HCIIOJIb30BAHUSA CHCTEMATHUYECKUX T'€OMeTpuye-
CKHMX 3HAaHUU U JACUCTBUH, CrieU(PUUYHBIX T€OMETPUHU, BO3MOKHOCTH YCIEIIHOTO MPOJI0JI-
KEHHUs1 00pa30BaHUA MO CIEHUATBHOCTSM, HE CBSI3aHHBIM C MPUKJIAJHBIM UCIOJIb30BAaHUEM
TE€OMETPHH.

[IporpamMmMa mo reomeTpuu Ha 0a30BOM YPOBHE IpeIHa3HAaueHa AJsl 00ydarolIuXcs
CpPEeIHEH IIKOJIbI, HE MCIBITHIBABIIMX 3HAYUTEIbHBIX 3aTPY/HEHUN HA YPOBHE OCHOBHOTO
obmrero odpazopanus. Takum oOpazom, oOydaroluecs Ha 6a30BOM YPOBHE JOJDKHBI OCBO-
UTh 00IIIE MaTEMaTUUYECKUE YMEHUS, CBSI3aHHbIE CO CIIeUU(UKON reOMETPUH U HEOOXO0u-
MBI€ JUIS KU3HU B COBpeMeHHOM oOiecTBe. Kpome 3T0r0, OHM MMEIOT BO3MOKHOCTh H3Y-
YUTHh TEOMETPHUIO OoJiee TITyOOKO, eclii B JaldbHEHUIIEM BO3HUKHET HEOOXOIUMOCTh B T€0-
METPUYECKUX 3HAHUIX B IPO(HECCUOHATIBHON NEATENbHOCTH.

JlocTxeHne Lenu OCBOEHHUS IMpOrpaMMbl 00eCleUMBAETCs PELIEHUEM COOTBETCTBY-
fonmx 3amad. [IpuopuTeTHBIMU 3amadyaMu OCBOoeHHMsS Kypca «['eomerpum» Ha 0a30BOM
ypoBHe B 10—11 kitaccax siBisitoTCs:

o (opMHpoOBaHHE MPEACTABICHUS O TEOMETPUH KaK YaCTH MUPOBOW KYJIbTYPHI U OCO-

3HaHUE e€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHue npeACTaBICHUSI O MHOTOTPAHHUKAX M TeJlaX BpAIICHUS KaK O BaXK-
HEHIINX MaTeMaTUYECKUX MOJEISAX, MO3BOJISIONINX OMUCHIBATh U U3Yy4aTh Pa3HbIC
SIBIICHUST OKPY>KAIOIIEr0 MUPA;

e (opmMupoBaHuEe yMEHHUS pacro3HaBaTh HA YEPTEXKaxX, MOJIEISAX U B PEaIbHOM MHPE
MHOTOTPAHHHUKH U TeJla BpallleHUs;

e OBJIAJICHUE METOJaMH pELICHHUS 3ajJady Ha IOCTPOEHHUS Ha H300pakKeHUsSX Mpo-
CTPAHCTBEHHBIX (QUTYD;

e (dopMupoBaHHE YMEHHs ONEPUPOBATH OCHOBHBIMHU TOHSATHUSMU O MHOTOTPaHHHUKAX
Y TeJIaX BpAIICHUS U KX OCHOBHBIMHA CBOWCTBAMU;

e OBJAJCHHUE AJITOPUTMAMU PEIICHUS OCHOBHBIX THIIOB 3aja4; (OPMHpPOBAHUE YMeE-
HUSI TIPOBOJIUTH HECIOXKHBIE JOKAa3aTEeNIbHBIE PACCYXACHUS B XOJE PEIICHHUS CTe-
PEOMETPUYECKHX 3a7a4 U 33724 C MPAKTUYECKUM COJIEPKaHUEM;

e Pa3BUTHE UHTEJUIEKTYyaJIbHBIX U TBOPUYECKHUX CIOCOOHOCTEH 00ydarommxcsi, mo3Ha-
BaTEIbHON aKTUBHOCTH, UCCIIEIOBATEIBCKAX YMEHHUM, KPUTUYHOCTH MBIIIJICHUS;

e (opmupoBanue HyHKIIMOHATHLHON TPAMOTHOCTH, PEJICBAHTHON T€OMETPUU: YMEHUE
pacrno3HaBaTh MPOSBICHHS T€OMETPUUYECKUX TOHATHH, 0OBEKTOB U 3aKOHOMEPHO-
CTEHl B peaJIbHbIX KU3HEHHBIX CUTYaIUSAX U MPU U3yUEHUH JPYTUX YUYEeOHBIX Mpe-
METOB, MPOSBICHUS 3aBHCHUMOCTEHl M 3aKOHOMEpHOCTEH, (opMynHpoBaTh UX Ha
A3bIKE TEOMETPUU M CO3JaBaTh T€OMETPUUYECKHUE MOJENH, MPUMEHSITH OCBOCHHBIN
TreOMETPUUECKUN amnmapaT JUIsl PEelIeHrs] MPaKTUKO-OPUEHTUPOBAHHBIX 3ajad, MH-
TEPIPETUPOBATH U OLIEHUBATH MOJyUYEHHbIE PE3YJIbTATHI.



OTanYuTeILHON 0COOCHHOCTHIO IPOTPaAMMBI SBIISIETCA BKIIFOUEHUE B KYypPC CTEPEOMET-
pUM B Hayalle €ro M3Y4YeHHUs 3ajJad, PEllaeMbIX HA YPOBHE WHTYUTHUBHOIO TMO3HAHUS, U
onpeaenéHHbIM 00pa3oM OpraHM30BaHHas padoTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOTO U MPOCTPAHCTBEHHOTO MBIIIIEHUS, CTUMYJIUPYET MPOTEKAaHNE UHTYUTHUBHBIX
MPOLIECCOB, MOTUBUPYET K JaJbHEHIIIEMY U3YUYEHUIO MPEIMETA.

[Ipeamoutenue OTMAETCS HATJIAIHO-KOHCTPYKTHBHOMY METOIy OOYyYEHHS, TO €CTh
TEOPETUYECKUE 3HAHUSI UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEIMETHO-NPAKTUYECKON
NesTeIbHOCTH. Pa3BuTHE MPOCTPAHCTBEHHBIX MPECTABICHUN Y yUAIIUXCS B KypCe CTEPEO-
METPHUH MPOBOJUTCS 3a CUET PEIIeHUs 33aJay Ha CO3/laHHEe MPOCTPAHCTBEHHBIX 00pa30B U
3a/1ay Ha OMEpUPOBAHUE MPOCTPAHCTBEHHBIMU oOpa3zamu. Co3mpaHue oOpaza MPOBOJUTCS C
OTNIOPOM Ha HATJISTHOCTh, a ONIEPUPOBAHUE O0PA30M — B YCIIOBUSIX OTBJICUCHUSI OT HATJISII-
HOCTH, MBICJICHHOTO U3MEHEHHUS €r0 UCXOJHOTO CO/ICPKaHMUS.

OcHoBHbIE conepkaresbHble JIMHUK Kypca «['eomerpum» B 10—11 xnaccax: «MHoro-
rpaHHUKNY, «[IpsiMble U TIIOCKOCTH B MPOCTPAHCTBE», «Tena BpamieHus», «BeKTopsl U KO-
OpJIUHATBl B MPOCTpaHCTBE». DOPMHUPOBAHUE JIOTUYECKUX YMEHUU pachpenesieTcs He
TOJIBKO IO COAEPKATECIBHBIM JIMHUSIM, HO U IO TrojaM OOy4Y€HHUsI Ha YPOBHE CPEAHETO 00-
1iero o0pa3zoBaHusl.

Coneprxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJibTaTaM OCBOCHUS
paboueil mporpaMMBbl, pactpeieIEHHBIM 0 To/laM 00yUeHHUsI, CTPYKTYPHUPOBAHO TaKUM 00-
pazoMm, 4TOOBI OBJIAICHUE TEOMETPUUYECKUMH TOHSATHUSIMHU U HaBBIKAMH OCYIIECTBIISLIOCH 1O-
CJIEeIOBATENIbHO M TMOCTYIATEIbHO, C COONIOACHUEM NPHUHIMIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIIIOYAIUCH B OOIIYIO CHCTEMY F€OMETPUUYECKUX MPEICTABICHUN 00yUaro-
IIUXCSI, PACIIUPSIST U yTIIyouisst €, 00pa3ys MPOYHbIE MHOYKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenue reometpun oTBOAUTCS 2 yaca B Heaento B 10 kiacce u 1 yac B Henento B
11 kiacce, Bcero 3a jBa rojaa ooydenus - 102 yueOHbIX Haca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbBIE MOHATHS cTepeoMeTpuu. Touka, mpsmas, IIOCKOCTb, TPOCTPAH-
cTBO. [loHsiITHE 00 aKCMOMAaTUYECKOM MOCTPOCHUU CTEPEOMETPUU: aKCHUOMBI CTe-
PEOMETPUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B MPOCTPAHCTBE: MEPECEKAOIIMEC, Ia-
pajienbHbIE U CKpelMBaronmecs npsmeie. [lapaienbHOCT MPSAMBIX U IUIOCKO-
CTEH B MPOCTPAHCTBE: MapaJUICIbHBIE MPSIMBIE B MPOCTPAHCTBE; MapaIeIbHOCTh
TPEX MPAMBIX; NAPAIIICTBHOCTh MPSAMOW U MIIOCKOCTH. YTJbI C COHAIIPABIECHHBIMU
CTOPOHAMH; YIoJ MEXAY MPSIMBIMH B MpOcTpaHcTBe. [lapamienbHOCTh TIIOCKO-
CTEW: TMapaJUICNIbHBbIE IIOCKOCTH; CBOMCTBA MapasuIeNbHBIX ILIOCKOCcTer. IIpo-
CTeHIINe MPOCTPAaHCTBEHHbIE (DUTYpHl HA IIOCKOCTU: TETpa3ap, KyO, mapaserne-
ITUAIEN; IIOCTPOCHUE CEYEHUM.

[leprieHIUKYISIPHOCTD MPSIMOM U MUIOCKOCTH: NEPNEHIUKYJIISIPHBIE TIPSIMBIE B
MIPOCTPAHCTBE, NMPSMbIC MapajuIeIbHbIC U MEPIEHAUKYJISIPHBIE K TNIOCKOCTH, MPH-
3HAK MEPIECHAUKYJISIPHOCTH MPSIMON U MJIOCKOCTH, TEOPEMA O MNPSIMOW MEPIEH IN-
KYJISIPHOM IIJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJ MEXKIY MPSIMOU U MIIOCKOCTHIO;
JBYTPaHHBIM YroOJl, JIMHEWHBIM Yroja JABYIpaHHOro yria. llepnenaukyisip wu
HAKJIOHHBIE: PACCTOSHUE OT TOYKM JI0 IUIOCKOCTH, PACCTOSHUE OT MOPSIMOU 10
MJIOCKOCTH, MPOEKIUs (GUTYPhI HA TUIOCKOCTh. [leprneHaAnKyASpHOCTD TIIOCKOCTEH:
MPU3HAK MEPIEHIUKYISIPHOCTH JBYX IUIOCKOCTEM. Teopema 0 TpEX MEpNEeHIUKY-
asipax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuka. [Ipu3ma: N-yromapHas
MpU3Ma; 'paHd U OCHOBAHUS NMPU3MBI;, MpsiMas U HaKJIOHHAs MPU3MBbI; OOKOBas U
MOJIHasl MOBEPXHOCTh npu3Mbl. [lapannenenunesn, NpsMOYroJibHbIA Napaylieaenu-
neqa U ero cpoiictBa. [lupamuaa: N-yroiapHas nmupamMujia, rpaHd U OCHOBAHUE IH-
paMuibl; OOKOBasi U TOJHAs MOBEPXHOCTh MUPAMUIbI; MpaBUIbHAS U YCEUEHHAS
nupaMmujia. DJIEMEHThI TIPU3MbI U TTupaMuibl. [IpaBuibHbIE MHOTOTPAHHUKH: T10-
HATHE MPAaBWJIBHOTO MHOTOTPAHHHKA; IPaBUJIbHAS IIPU3Ma U MpPaBUIbHAS TUPaAMU-
1a; paBUJIbHAS TPEYTOIbHAS TUpaMuUa U MPaBUILHBIN TeTpadap; kyo. [Ipeacras-
JIEHHWE O MPAaBWIbHBIX MHOTOTPaHHUKAaX: OKTa’Ap, AoJeKka’ap u ukocadap. Ceue-
HUS IPU3MBI M TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IJIOCKOCTU. DJIEMEHThl CUMMETPUU B MUpPAMUIAX, NapaJlieienuieiax, mpaBuiib-
HBIX MHOTOTpaHHUKAaX.



BblunciieHre 3J€MEHTOB MHOTOIPaHHHUKOB: pEOpa, AuaroHanu, yrisl. Ilno-
a1k OOKOBOW MOBEPXHOCTU U MOJHOM MOBEPXHOCTH MPSMOU MPU3MBI, IIOIMIATh
OCHOBAHMIi, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsAMOW mpu3mbl. [lmomane Ooko-
BOW MOBEPXHOCTU M MOBEPXHOCTU MPABWIBHOW MUPAMUJIBI, TEOPEMA O IUIOIIATN
yceu€HHoU nupamubl. [lonstue 06 06béMe. OOBEM UpamMuibl, IPU3IMBI.

[TomoGubie Tema B mpocTpancTBe. COOTHOMICHUS MEXAY IUIOIMIAISIMU T10-
BEPXHOCTEH, 00bEMaMH MOJOOHBIX TEI.

11 KIIACC

Tena Bpamenust

[Munuaapruyeckass TOBEPXHOCTh, 00pa3yIoNue UIMHAPUIECKON MOBEPXHO-
CTH, OChb IWJIMHIAPUYECKOW MOBepXHOCTH. [{unuuHap: ocHoBaHus W OOKOBas IO-
BEPXHOCTh, 00pa3yrollas U OCh; IJIOMIAAs OOKOBOW M MOJHON OBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yloliue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MoBepxHOCcTU. KOoHyC: ocHOBaHuWe U BepIlIMHA, 00pa3yroias
M OCh; TUIONIA b OOKOBOW M TOJIHOM MOBEPXHOCTU. Y CCUEHHBIM KOHYC: 00pa3yro-
I[ME W BBICOTA; OCHOBAHMS U OOKOBasi MIOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, 1MaMmeTp; oAb MOBEpXHOCTH cephl. B3a-
UMHOE pacrojoxkeHue cdepbl M IUIOCKOCTH; KacaTelbHas IJIOCKOCTh K cdepe;
10 b ChEpHI.

N300pakeHne Ten BpalleHus Ha MIIOCKOCTH. Pa3BEpTka MUIIMH]Ipa U KOHYCA.

KomOunauu Ten BpallleHHsI U1 MHOTOTPAaHHUKOB. MHOTOrpaHHUK, OIMUCAH-
HBII 0K0J10 cpepbl; cepa, BMcaHHAST B MHOTOTPAHHUK, UJIU TEJIO BPAILICHHUS.

[Tonsarue 06 06bEMe. OCHOBHBIC CBOMCTBA 00bEMOB Teil. Teopema 06 00BEME
MPSIMOYTOJIBHOTO MapajuieNienumneaa u cueAcTBus u3 He€. O0bEM UIMHAPA, KOHY-
ca. O0BEM mapa u miomaas chepsl.

[TonoOuble Tena B mpocTpaHcTBe. COOTHOILICHUS] MEXIY IUIOMIAISIMH TI0-
BEepXHOCTEN, 00bEMaMHK MOJOOHBIX TEJI.

Ceuenus mIMHAPA (MApAJJIEIBLHO U MEPIEHIUKYJIIPHO OCH), CEUCHUSI KOHY-
ca (mapajuieIbHO€ OCHOBAHHIO U MTPOXOSIIEE YEPE3 BEPILUHY ), CEUEHUS I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu U B ripocTpaHcTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopam. [IpaBuno mapannenenunena. Pemienne 3agay, CBsS3aHHBIX C MPUMEHE-
HUEM IIpaBUJI JEUCTBUM ¢ BeKTopamu. [IpsmMoyrosipHas cucteMa KOOpAMHAT B IIPO-
ctpanctBe. Koopaunatel Bektopa. Ilpocteiimime 3amaun B KOOpAMHATAX. YTOJ
Mexay Bekropamu. CKalsipHOE MPOU3BEIECHUE BEKTOPOB. BbluucieHue yrios
MEXKly MPSMBIMU U IIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN METO MIPU PELICHUU
reOMETPUYECKUX 3a/ad.



IHJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHUS MPOrpaMMbl y4eOHOro npeamera «MaremaTu-
Ka» XapaKTepU3yoTcs:

I'pa:xxnanckoe Bocnuranue:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMKM 00YyYaIOErocs Kak aKTUBHOTO U OT-
BETCTBEHHOTO WJIEHA POCCUUCKOrO OO0IIEeCTBa, MPEACTABICHUEM O MAaTEMaTHUYECKHX OC-
HOBax (DYHKIIMOHMPOBAHUSA PAa3IUYHBIX CTPYKTYp, SIBJICHUH, MPOLEAYp TIPakJaHCKOIO
oOuiecTBa (BbIOOPHI, OIPOCH! U TIP.), YMEHUEM B3aUMOJAECHCTBOBATh C COIIMAIbHBIMU HH-
CTUTYTaMH B COOTBETCTBUHU C UX PYHKIIUSIMU U HA3HAUCHUEM.

IlaTpuoTHYeckoe BoCIUTAHME:

c(hOPMHUPOBAHHOCTHIO POCCUMCKONM TPAKIAHCKONM WACHTUYHOCTH, YBAXKECHHUS K
MPOLLJIOMY M HACTOSIIIEMY POCCHUMCKOW MaTEMaTHUKH, HEHHOCTHBIM OTHOLIEHHEM K J0-
CTHUKEHHUSIM POCCUICKUX MAaTEMaTHUKOB W POCCUHCKON MAaTEMAaTHYECKOM HIKOJBI, K HC-
MOJIb30BAHUIO ATUX JIOCTHKEHUH B APYTHX HAyKax, TEXHOJIOTHIX, chepax IKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

OCO3HAaHUEM JIyXOBHBIX LIEHHOCTEH POCCHUHCKOrO0 HapoJa; CPOPMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHUS, 3THYECKOIO MOBEACHMS, CBSI3aHHOTO C IPAKTUYECKUM IIPUMe-
HEHHEM JIOCTHKEHHI HAYKU U JIESITENIbHOCTHIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIA/IA B
MOCTPOEHUE YCTONUMUBOIO Oy yIIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHHWEM K MHpPY, BKJIIOYAsl ICTETUKY MAaTeMaTHUYECKUX 3aKOHO-
MEpPHOCTEH, 0OOBEKTOB, 3a/1au, PEIICHUM, PACCyKICHUI, BOCIPUUMUYUBOCTBIO K MaTeMa-
TUYECKUM aCTIEKTaM Pa3JIN4HbIX BUJIOB HCKYCCTBA.

du3znyeckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO YMEHHS MPUMEHATh MaTeMaTHYEeCKUE 3HaHUS B MHTEpecax
3I0pOBOI0 M O€30MacHOr0 00pasa MU3HHU, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 370pO-
BbIO (3710pOBOE TMUTaHWE, COATAHCHUPOBAHHBIN PEXXUM 3aHITHU M OTIbIXa, PEryJspHas
(du3nYecKas akTUBHOCTD); (PU3NYECKOTO COBEPIICHCTBOBAHUS, TIPU 3aHATUSX CIIOPTUBHO-
03JOPOBUTENBHOM NESITENBHOCTBIO.

TpynoBoe Bocnuranue:

TFOTOBHOCTBIO K TPYZAY, OCO3HAHUEM LIEHHOCTH TPYAOIIO0MS; HHTEPECOM K pa3iiny-
HBIM c(hepam npodecCHoHaATBbHON JESTeNbHOCTH, CBA3aHHBIM C MAaTEeMAaTUKON U €€ MpH-
JIO’)KEHUSIMHU, YMEHUEM COBEPIIIaTh OCO3HAHHBIN BBIOOP OymyIiei mpodeccun u peanns3o-
BbIBAaTh COOCTBEHHBIE KM3HEHHbIE TJIaHbl; TOTOBHOCTHIO U CIIOCOOHOCTBIO K MaTemMaTH-
4ecKoMy 00pa30BaHMIO U CaMOOOPA30BAHMIO HA MPOTSKEHUU BCEU KM3HU; TOTOBHOCTHIO
K aKTUBHOMY YYaCTHIO B PELIEHUU MTPAKTUYECKHUX 3a/1a4 MATEMATHYE€CKOW HapaBJIEHHO-
CTH.



JK0JIOrH4YecKoe BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTHIO IKOJIOTHUECKOW KYJIBTYPhI, IOHUMAHUEM BIIMSIHUS COIHANTh-
HO-3KOHOMHYECKHX MPOIIECCOB HA COCTOSTHUE TIPUPOJTHON U COIMATILHOM CpeIbl, 0CO3HA-
HUEM TJI00AJBHOTO XapaKTepa SKOJOTHYSCKHX MPOOJIeM; OpUEHTAIlMEH Ha MPUMCHCHHE
MaTEeMaTUYCCKUX 3HAHHK JIJIs PEIICHMS 3a]1a4 B 00JIaCTH OKPY’KAIOIICH CpeJibl, TUTAHUPO-
BaHMsI IOCTYIIKOB U OIICHKY WX BO3MOXKHBIX TIOCTIEACTBUHN IS OKPY>KAFOIIEH CPEIbI.

IleHHOCTH HAYYHOT0 MIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOB-
HIO Pa3BUTHSA HAyKU M OOIIECCTBEHHON NMPAKTUKH, TOHUMaHUEM MaTeMaTHYECKOW HAyKH
Kak chepbl YeJTOBEYECKOU ACATEILHOCTH, ITAMOB €€ Pa3BUTHUS M 3HAYMMOCTH JIJIsl pa3BU-
THS [UBUIN3AIAN; OBJIAJICHUEM S3BIKOM MaTEMATUKHA M MAaTEMATHICCKON KyIbTYpPOH Kak
CPEIICTBOM TO3HAHUS MHUPA; TOTOBHOCTHIO OCYIIECTBIIATH MMPOCKTHYIO M UCCIIEI0BATEITb-
CKYIO JI€STEILHOCTh HHIUBUAYAJIBHO U B TPYIIIIE.

METAITPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIe Pe3yIbTaThl OCBOCHHS MPOrpaMMbl yueOHOTO mpenmera «Mate-
MaTHKa» XapaKTepU3YIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU HO3HABAMETbHBIMU Oeli-
CMBUAMU, YHUBEPCATbHBIMU KOMMYHUKAMUBHBIMU OCUCMBUIMU, YHUBEPCATbHbIMU pecy-
JIAMUBHBIMU OeUCMBUSIMU.

1) Vuusepcanvuvie nosmasamenvhvie oelicmeus, oOecneuusaom @Gopmuposanue
0a308bIX KOCHUMUBHBIX NPOYECCO8 00yuaruuxcs (0ceoenue memooo8 NO3HAHUS OKp)-
Jcarowe2o Mupa, npuMeHeHue 102u4ecKux, Ucciedo8amenbCKux onepayuti, YMeHuu pa-
bomams ¢ ungopmayueti).

ba3oBble 1ornyeckue AecTBUA:

e BBIBJISITh U XapaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKH MAaTEMAaTHUYECKUX O0b-
€KTOB, ITOHSATHUM, OTHOLIEHUN MEXIy MOHATUIMU; (OPMYJIUPOBATH ONIPEACIICHUS
MOHSTUM;, YCTaHABIMBATh CYIICCTBEHHBIM MPU3HAK KJIacCU(UKAIIMNA, OCHOBAHUS
7151 0000IIIEHUS U CpaBHEHUS, KPUTEPUH TIPOBOIUMOTO aHAIN3A,

e BOCIPUHUMATH, (OPMYIHPOBATH M MPEOOPA30BHIBATH CYXKICHUS: YTBEPIUTEIb-
HBIE M OTPHIIATENIbHBIC, CIMHUYHbIE, YaCTHHIE U OOIIIHE; YCIOBHBIC,

e BBISBIATH MAaTEMAaTUUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U W MPOTUBOPEUMS B
dakTax, JaHHBIX, HAOIIOJCHUSIX U YTBEPXKICHUSIX; Mpeiaratb KpUTEPUH s
BBISIBJICHHS] 3aKOHOMEPHOCTENW W NPOTUBOPEY U,

e JIeJIaTh BBIBOJbI C MCIIOJb30BAHUEM 3aKOHOB JIOTWMKH, NEAYKTUBHBIX U HUHAYK-
THUBHBIX YMO3AKIIOUYECHUH, YMO3aKIIOUEHUHN 110 AHAJIOTUU;

e TMPOBOJUTH CAaMOCTOSITEJILHO JTOKA3aTEJIbCTBA MATEMAaTUYECKUX YTBEPXKICHUI
(IpsiMble ¥ OT IPOTUBHOIO), BHICTPAUBATh APIyMEHTAIIUIO, TPUBOJAUTH TPUMEPHI
1 KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKJEHUS U BBHIBOJIBI;



BbIOMpaTh cioco0 perieHus yueOHo! 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB
pelieHus, BIOMpaTh Hanboee MOAXOASIIUN ¢ YYETOM CaMOCTOSTEIHHO BBIJIE-
JIEHHBIX KPUTEPHUEB).

Ba3oBblIe ucciieqoBarejLCKHUe JelcCTBUA:

UCIIOJIb30BaTh BOMPOCH KaK HCCIIEN0BATEIbCKUI MHCTPYMEHT MO3HAHUSA; (op-
MYJIMPOBaTh BOMPOCHI, (PUKCHPYIOIIHE MPOTUBOpEUHE, MpobieMy, ycTaHABIIH-
BaTh MUCKOMOE W JaHHOE, (OPMHUPOBATH THIOTE3Y, apTyMEHTHPOBATh CBOIO IO-
3UIINI0, MHEHHUE;

IPOBOJIUTH CaMOCTOSITEJIBHO CIVIAHUPOBAHHBIM SKCIIEPUMEHT, UCCIIEIOBAaHUE 10
YCTAaHOBJIEHUIO OCOOEHHOCTEN MaTeMaTUYecKOro OOBEKTa, SIBJICHMs, Ipolecca,
BBISIBJICHUIO 3aBUCHUMOCTEN MEXAY 00bEKTaMu, SIBJICHUSMU, IPOLIECCAMU;
CaMOCTOSTENbHO (HOPMYJIMpPOBaTh 00OOIIEHHS U BBIBOABI 110 PE3yjbTaTaM IpO-
BEJEHHOTO HAONIO/ICHUS, UCCIIEIOBAaHUS, OLICHUBATH JIOCTOBEPHOCThH IOJIyYEH-
HBIX PE3yJbTaTOB, BBIBOJOB U 0000ILIEHUH;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE NPOLIECCA, a TAKKE BBIABUTAThH MPEIIIO-
JIO’KEHHUSI O €r0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pab6ora ¢ unpopmaumeii:

BBISIBIISATH JIepUIIUTHI HHPOPMAIIUY, JAHHBIX, HEOOXOAUMBIX Il OTBETA HA BO-
IPOC U IS pEIIeHUs 3a/1a4H;

BBIOMPATh MHGOPMAIIMIO U3 UCTOYHUKOB PA3TUYHBIX THUIIOB, aHAJTU3UPOBATh, CH-
CTEMaTU3UPOBATh U HHTEPIPETUPOBATH HHHOPMAITUIO PA3TUIHBIX BUIOB B (OopM
IIPE/ICTaBIICHNUS,

CTPYKTYPUPOBATh MHGOPMAIIHIO, IPEACTABIATH €€ B PA3IMYHBIX (POopMax, HILTIO-
CTpPHUPOBAThH IPaPUIECKH;

OIICHUBATh HAIEKHOCTh MHPOPMAIIUU TI0 CAMOCTOSITEIIBHO CPOPMYITHPOBAHHBIM
KPUTEPHSM.

2) Vuueepcanvuvie KOMMYHUKAGMUGHBLE OelicmaEusi, 00ecneuusarom chopmuposam-
HOCMb COYUANbHBIX HABLIKO8 00YUAIOUSUXCS.
Oomenne:

BOCIIPUHUMATh U (HOPMYJIMPOBATh CYXIIEHUS B COOTBETCTBUHU C YCIOBHUSIMH U
LEeJIsIMU OOILIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCT-
HbIX W NUCBMEHHBIX TEKCTaX, JaBaTh IOSICHEHUS IO XOAY PELICHHs 3aJadH,
KOMMEHTHPOBATH MOJIyYEHHBIA PE3YNIbTAT;

B XOZ€ 00CY>KIEHUs 3a7aBaTh BOMPOCHI MO CYHIECTBY 00CYX AaeMOU TEMBI, IPO-
0JieMbl, peliaeMon 3aJ1a4uu, BbICKa3bIBaTh UJIEU, HAIICJICHHbIE HA ITOMCK PEIICHMUS;
COTIOCTABJIATH CBOM CYXKIACHHS C CYKIEHUSIMHU JAPYTUX YYACTHUKOB JUANOTra, 00-
HapyXUBaTh PA3IUYUE U CXOJCTBO MO3ULIUN; B KOPPEKTHOU Popme hopmyupo-
BaTh Pa3HOIJIACHSI, CBOU BO3PAXKEHUS;



MPEACTABIATh PE3yJbTAaThl PELICHHS 3aladd, JKCIEPUMEHTAa, HUCCIENOBaHUA,
MPOEKTa; CaMOCTOSATENIbHO BBIOMpaTh (OopMaT BBICTYIUICHHSA C YYETOM 3ajad
IPE3eHTA1 U 0COOEHHOCTEH ay TUTOPUH.

CorpyaHuvecTBo:

MOHUMATh U HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAHJIHON W WHAWNBUAYAIBHOU pa-
OOTHI TIpH pelIeHUU y4eOHBIX 3a/1a4; MPUHUMATH 1€ COBMECTHOM JEATEIHHO-
CTH, TUIAHUPOBATHh OPTaHU3AIUI0 COBMECTHOUW PabOThI, pacrpeacsiTh BUIbI pa-
00T, JOTOBapHUBaATLCA, OOCYXKIATh MPOIECC W pPe3yiabTaT paboThl; 0000IIaTh
MHEHHS HECKOJIbKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTsl (0OCyxkaeHHs, OOMEH MHEHHI,
«MO3TOBBIE MTYPMBD» U HHBIC); BBITOIHATH CBOIO YacCTh PaOOTHI U KOOPIUHUPO-
BaTh CBOM JICUCTBHS C IPYTUMHU WICHAMH KOMaH/IbI, OIICHUBATh KAYE€CTBO CBOETO
BKJIaJla B OOIIMI MPOIYKT MO KPUTEPUAM, CPOPMYJIMPOBAHHBIM yUaCTHUKAMU
B3aMMOJICHCTBHUSI.

3) Vnusepcanvhvie pecynamuenvle Oeticmeus, obecneuusarom Gopmuposanue
CMBICTIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranusanus:

COCTAaBJISITh IJIaH, ITOPUTM PEUICHUS 3a]1a4H, BBIOMPATh CIOCOO peLIeHus ¢
Y4ETOM UMEIOIIMXCSA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apTyMEHTUPO-
BaTh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOM MH(POpMAIUH.

CaMOKOHTPOJIBb:

BJIQJIETh HaBBIKAMHU MO3HABATEIBHON pedIeKCUU KaK OCO3HAHMSI COBEPIIAEMBIX
JNEWCTBUN M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJbTATOB; BIAJCTh CIIOCOOaAMU
CaMOMPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3yjibTaTa PEIieHUus MaTeMaThye-
CKOM 3aJauy;

NpeABUIECTh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH NpPH pPEIICHUM 3a/ayd,
BHOCHUTHh KOPPEKTHBBI B JICSITCIHLHOCTh Ha OCHOBE HOBBIX OOCTOSITCIBCTB, JaH-
HBIX, HAWJICHHBIX OMMOOK, BBIIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBUE PE3yJbTaTa IEId U YCIOBHUSM, OOBSICHSITH MPUYUHBI
JTOCTUKEHUS WU HEIOCTWKECHHS Pe3yJIbTaTOB JEATECIIbHOCTH, HAXOIUTh OIIUO-
Ky, JaBaTh OLICHKY MIPUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIBTATHI

10 KITACC

OnepupoBath NOHATUAMHU: TOUKA, IPSIMas, INIOCKOCTb.
IIprMeHATh aKCHOMBI CTEPEOMETPHUM U CIIEACTBUS U3 HUX IIPU PELICHUU F€OMETPH-

YCCKUX 3aJa4.



OnepupoBaTh MOHATUSIMU: MAPAJUICIBHOCTh U TMEPHEHIUKYJISIPHOCTh MPSMBIX U
TTOCKOCTEM.

KnaccudummpoBats B3auMHOE pacIionoKeHNE TMPSIMBIX U TUIOCKOCTEH B MPOCTpaH-
CTBE.

OnepupoBaTh MOHATUAMH: JBYI'PAHHBIM YyToj, TpaHW ABYTPAHHOTO yria, pedpo
JIBYTPAHHOTO YTJia; JIMHEHHBIA Yroja JBYTPaHHOTO YTila; TpajaycHasi Mepa JABYTPAHHOIO
yria.

OrnepupoBaTh MOHITUSMU: MHOTOTPAHHUK, BBIMTYKJIBIA U HEBBITYKJIBIM MHOTOTPaH-
HUK, 3JIEMEHThl MHOTOTpaHHHUKA, MPAaBWIHLHBI MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHUJI MHOTOTPAHHUKOB (MHUpaMHla; MpU3Ma, MPSIMO-
YTOJIBHBIN Mapajuiesienumen, Kyo).

KnaccudpunmpoBaTh MHOTOTpaHHUKH, BBIOMpas OCHOBAHUA ISl KiacCU(DUKAIUU
(BBIMYKJIbIE M HEBBIMYKJIbIE MHOTOTPAHHUKH; MPAaBUJIbHBIE MHOTOTPAHHUKH; MPSIMBIE U
HAaKJIOHHBIE MMPU3MbI, HapaJUICIECIUTICIbI).

OnepupoBaTh NOHITUSMU: CEKYIAs MJIOCKOCTh, CEUCHHE MHOTOIPAaHHUKOB.

OOBACHITH TPUHIUIIBI TOCTPOCHUSI CEUEHUM, UCTIOJIBb3YSI METOJ CJIC/IOB.

CTpouTh CE€UYEeHHS] MHOTOTPAHHUKOB METOJOM CJIEJOB, BBIMOJHSTH (BBIHOCHBIC)
IJIOCKHUE YEePTEkKHU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (PUTYP: BHJ CBEPXY, COOKY, CHU3Y.

Pemate 3aaun Ha HaXOXJEHNWE TE€OMETPUUECKUX BEIMYUH 0 00pa3liaM WM ajro-
pUTMaM, IPUMEHSISI U3BECTHBIC AHAIMTUYECKUE METO/IbI MPU PEIICHUU CTaHAAPTHHIX Ma-
TeMaTUYECKHUX 3a/1a4 Ha BBIUMCIICHUE PACCTOSHUI MEXIY BYMsI TOUKaAMHU, OT TOUKH JI0
MPSIMOM, OT TOYKH A0 ITOCKOCTH, MKy CKPEIIUBAIOIIUMUCS MPSIMBIMH.

Pemate 33241 Ha HAXOXJEHNUE TEOMETPUUECKUX BEIMYHMH 10 00pa3liaM WM ajro-
pUTMaM, IPUMEHSISI U3BECTHBIE AHAIMTUYECKUE METO/IbI NPU PEIICHUU CTAHAAPTHBIX Ma-
TeMaTUYECKUX 3a/7ad Ha BBIYMCICHUE YIJIOB MEXIY CKPCIIMBAIOMIMMUCS MPSIMbIMH,
MEXK]Ty TIPSIMOM U TIJIOCKOCTBIO, MEXIY IUIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Boraucisate 00bEMBI B TIIOMIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, TUpa-
MHUJa) ¢ IpUMEHEeHneM (OPMYJT; BEIYUCISATH COOTHOIICHHS MEXY TUIOMIAISIMH ITOBEPX-
HOCTeH, 00bEMamMu MOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSMU: CUMMETPHUS B MPOCTPAHCTBE; IIEHTP, OCb U IJIOCKOCTh
CUMMETPHH; IIEHTP, OCh U TNIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekarh, npeoOpa3oBhIBaTh M WHTEPHPETUPOBATH HMH(OPMAIIMIO O TPOCTpaH-
CTBEHHBIX T€OMETPUUECKHX (DUTYpax, MPECTABICHHYIO HA YePTEkKAX U PUCYHKAX.

[IpumensTe reomerpuyeckue (aKThl JJIsI PEIICHUST CTePEOMETPUUYECKUX 3ajad,
IPEANoJIaraloIuX HECKOJBKO I1aroB PEIICHUs, €CIIU YCIOBUS MPUMEHEHUS 3a]aHbl B SIB-
HOM popme.

IIpumensaTe  mpocrenmme IIPOrPAMMHBIE cpeacrBa U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUECKUX 3a]1a4.



[IpuBoANTH MpHUMEpPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEH B NPHUPOJAE U KU3HH,
pacno3HaBaTh MPOSIBJICHUE 3aKOHOB FTEOMETPUU B UCKYCCTBE.

[IpuMeHATh MONy4YEHHbIE 3HAHUS HA NPAKTUKE: aHAIM3HPOBATh PEaJbHbIE CUTYa-
UMY U MPUMEHATh W3YyYECHHBIE MOHATHUS B IMPOLECCE MOUCKA PEHIEHUS MATEMaTUYECKH
chopMyITUPOBAHHON MPOOJIEMBI, MOJIETUPOBATh PEAJIbHbIE CUTYaIlMU Ha SI3bIKE TeOMET-
pHUH, UCCIIET0BATh MOCTPOEHHBIE MOJEIH C UCIIOIb30BAHUEM I€OMETPHUUECKUX MTOHATUI U
TEopeM, ammapaTa aareOpbl; perarh MPaKTHUYECKUe 3a/1a4M, CBA3aHHBIC C HAXO0XICHUEM
r€OMETPUYECKNX BEIMYHH.

11 KUIACC

OnepupoBaTh MOHATUSMU: HMUIMHAPUYECKAsT MOBEPXHOCTh, 00pa3yromue IUINH-
JPUYECKONW TIOBEPXHOCTH;, ITWJIMHJP; KOHWYECKas MOBEPXHOCTh, 0Opa3yroIue KOHUYE-
CKOM TTOBEPXHOCTH, KOHYC; c(heprueckasi IoBEpXHOCTb.

Pacno3naBath Tena BpaieHus (HWJIUHIP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI MOTYUYEHUS TEJ BPAIICHHUS.

KnaccuduimpoBats B3auMHOE pacrosiokeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATHUSMHU: IMAPOBOM CETMEHT, OCHOBAHHWE CETMEHTa, BBICOTA CET-
MEHTA; IIAapOBOW CIIOM, OCHOBAHUE IIAPOBOIO CJIOS, BBICOTA IIAPOBOrO CJOS; IIApOBOM
CEKTOD.

Boruucisate 00bEMBI M TUIONIAAM TTOBEPXHOCTEH TeN BpaIleHUs, TEOMETPUUECKUX
TEJ C IPpUMEHEHHEM (HhOPMYIL.

OmnepupoBaTh MOHATHSIMHU: MHOTOTPAHHUK, BIIMCAHHBINA B c(hepy M OTMCAHHBIA OKO-
70 cdepsl; chepa, BIUcaHHAs B MHOTOTPaHHUK WM TEJIO BPaIlEHUS.

BbIuucisaTh COOTHOIIGHUS MEXKY TJIOMIAIIMUA TTOBEPXHOCTEN U 00BhEMaMHU T10/100-
HBIX TeJl.

N3o0pakath n3ydaeMbie PUTYPBI OT PYKH U C IPUMEHEHHUEM IMPOCTHIX YEPTEKHBIX
WHCTPYMCHTOB.

BoInonHATh (BBIHOCHBIE) TUIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PU-
Typ: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHUS.

W3Bnekarb, UHTEPIPETHUPOBATh M TPEOOPa30BhIBATH MH(POPMAIMIO O MPOCTPaH-
CTBEHHBIX T€OMETPUUYECKHX (DUTYpax, MPEACTABICHHYIO HA YepTeKaX U PUCYHKaX.

OmnepupoBaTh MOHATHEM BEKTOP B MMPOCTPAHCTBE.

BrIMONMHATE JEHCTBUS CIIOKEHUS BEKTOPOB, BHIYUTAHUS BEKTOPOB M YMHOXKEHUS
BEKTOpA Ha YHCIIO0, OOBSICHATH, KAKUMHU CBOMCTBAMH OHU O00JIaAfOT.

[IpuMeHATH IpaBUIIO MapasuIeTeIUIe .

OnepupoBarTh MOHATUSMU: JEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MO-
IyJib BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOpPA, YTrOJ MEXKIY BEKTOPAMH,
CKaJIIPHOE MPOM3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.



HaxomuTs cymMMy BEKTOPOB M MPOHM3BEACHUE BEKTOPA HA YHMCIIO, YTOJ MEXIY BEK-
TOpaMH, CKaJspHOE MPOW3BEJCHHE, PACKIAIbIBATh BEKTOpP IO JIBYM HEKOJUTHHEAPHBIM
BEKTOpaM.

3aaBaTh IUIOCKOCTh YPaBHEHHUEM B JIEKapTOBOM CUCTEME KOOPIMHAT.

[TpumeHsaTs reomeTpuueckre (GakKThl Ui PEHICHUS CTEPEOMETPHUYSCKHX 3ajad,
MIPE/IIOIATAIOIINX HECKOJIBKO IIATOB PEIICHUS, €CIH YCIOBUS IPUMEHEHUS 3aJ1aHbI B SIB-
HOM popme.

Pemath mpocTeiinme TeoMeTpUYecKue 3aJadd  Ha NPUMEHEHUE BEKTOPHO-
KOOPJMHATHOTO METO/IA.

Pemate 3amaum Ha J0Ka3aTeNbCTBO MAaTEMATHYECKUX OTHOLICHHNA U HAXOXICHUE
TEOMETPUYCCKUX BEIMUWH 110 00pa3iiaM WM allTOPUTMaM, IPUMEHSISI U3BECTHBIC METO/IbI
IPU PEUICHUN CTAHJAPTHBIX MaTEMATUICCKHX 3a/1a4.

[TpumeHnsiTh  mpocTeiilive  TPOTpaMMHBIE  CpPEICTBA M DJICKTPOHHO-
KOMMYHUKAIIIOHHBIE CHCTEMBI IPU PEUICHUU CTEPEOMETPUIECKHX 3a/1a4.

[TpuBOAMTH TPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTCH B MPHUPOJE W KHU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHH B UCKYCCTBE.

[TpuMeHsTH MOJTlyuYeHHBIEC 3HAHUS HA MPAKTHKE: aHAIM3UPOBATH PEAbHBIC CHUTYya-
UM U TPUMEHSTHh W3yYeHHbIE MOHATHS B MPOIECCE MOWCKA PEUICHUsS MaTeMaTHYeCKd
cOPMYIHPOBAHHON MPOOIIEMBI, MOJICIUPOBATH PEAJbHBIC CUTyalluu Ha SI3bIKE T€OMET-
p¥H, UCCIIEIOBATh MOCTPOCHHBIEC MOCIU C UCTIOJIH30BAHUEM TEOMETPHUYCCKUX TIOHSATHH 1
TEopeM, amrmapara areOpbl; peniaTh MPaKTUIEeCKUEe 3a/1a4M, CBI3aHHBIC C HAXOXKICHHEM
re€OMETPHUYECKUX BEITMUUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrposbuble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTputo 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U MIIOCKOCTEH
3 [lepnieHIUKYISIPHOCTD MPSIMBIX U 12
IIJIOCKOCTEN
4 VYTribl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1
3) MHororpanHuku 11 1
6 OOBEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUEeHMS, pACCTOSTHUSA U YTIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE

HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne /i P Konrpoubusie IlpakTHueckue (pp )

MPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE

padoThI padoThI
pecypchl

Temna Bpamenus 12

OOBEMEBI TN 5

BekTopbl ¥ KOOpIMHATHI B TPOCTPAHCTBE 10

[ToBTOpeHue, 06001EeHNE, 7 1

cUCcTeMaTH3aIus 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne

T
/i eMa ypoka

KoaunuyecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

OcHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,
npsiMasi, II0CKOCTh, pocTpaHcTBo. [Ipa-
BUJIa U300paKeHMsI HAa pUCYHKaX: H300pa-
YKEHUS TIOCKOCTEN, NapajlieIbHbIX Mps-
MBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

Ilonstus: MepECCKaromuecs MmIOCKOCTH,
NnepeceKkarommecsa npsamas 1 rmiIoCKOCTb
Ilonstus: MepeCCKaromuecs 1mI0CKOCTH,
nepecekaromuecs npsamas 1 rmiI0CKOCTb

3HAKOMCTBO C MHOTOI'paHHUKAaMHU, U300pa-
’KEHNE MHOTOIPAHHUKOB Ha PUCYHKaX, Ha
IIPOEKIIMOHHBIX YEPTEkKAX

Hauanpubie cBeienns o ky0e u mupamuze,
uxX pa3BEPTKU U Mojenu. CeueHus
MHOTOTPAaHHUKOB

HauanbHble cBefieHHs 0 KyOe U mupamu/e,
ux pa3BeépTKu U Mozenu. CedeHus
MHOTOTPaHHUKOB

[TousiTue 06 aKCHOMATHYECKOM MMoCTpPOC-
HUU CTCPCOMCTPUN: AKCUOMBI CTCPCOMET-
puur 1 CICACTBHUA U3 HUX




[Tonatue 06 akCHOMAaTUYECKOM MTOCTPOE-

8 HUU CTEPEOMETPHH: AaKCHOMBI CTEPEOMET-
PHUH U CIEICTBUS U3 HUX
[Tonatue 06 akCHOMAaTUYECKOM MTOCTPOE-
9 HUH CTEPEOMETPUHU: aKCUOMBI CTEPEOMET-
PHUH U CIIEACTBUS U3 HUX
[TonsiTrie 06 akcMOMaTHYECKOM TIOCTPOE-
10 HUH CTEPEOMETPUHU: aKCUOMBI CTEPEOMET-
PUH U CIICACTBUS U3 HUX
B3aumHoe pacnonoxeHue npsiMpIx B Ipo-
11 CTpaHCTBE: MepeceKarorecs, napauiesb-
HBIE U CKPEIMBAIOIINECS IPSIMbIE
[TapaniensHOCTh MPSMBIX U INIOCKOCTEN B
12 MIPOCTPAHCTBE: MapauIeNbHbIE MIPSIMbIC B
MIPOCTPAHCTBE; MaPAJUIETLHOCTD TPEX MpSi-
MBIX
[TapannenbHOCTh IPSMBIX H IJIOCKOCTEH B
13 npoctpaHctse: [lapaniensHOCTh NpsMOH U
IJIOCKOCTH
14 VTIuisl ¢ COHANPABICHHBIMUA CTOPOHAMH
15 VYron Mexy NpsSMbIMU B IPOCTPAHCTBE
16 Yo Mexy IpSMBIMH B TIPOCTPAHCTBE
17 [TapannenbHOCTb MIIOCKOCTEH:
napajesbHble TIOCKOCTH
18 CBolicTBa mapauiebHbIX MIIOCKOCTEN
[Ipocrteiinme npocTpaHCTBEHHBIE (GUTYPHI
19 Ha TJIOCKOCTH: TeTpa’ap, Ky0, mapasierne-

MTUTIET




20

IToctpoenue ceuenuit

21 [TocTpoenue ceueHuit
KonTponpHas padora o Teme "Ipsimbie u

22 MJIOCKOCTH B TIPOCTPAHCTRBE.
[TapaniaenbHOCTh NPAMBIX U IUIOCKOCTENR"
[IepnieHAUKYIAPHOCTH NPSAMOM U IIJIOCKO-

23 CTH: NEPIEHAUKYJISIPHBIE IIPSAMBIE B IIPO-
CTpaHCTBE

24 [IpsimMble napasuienbHble U EPIEHIUKY-
JISIpHBIE K TUIOCKOCTH

o5 ITpsimble napasuieabHbIe U IEPIEHIANKY-
JSIPHBIE K TUIOCKOCTH

26 [Ipu3Hak nepnesauKyJISIPHOCTH IPSIMOU U
IIJIOCKOCTH

97 [Ipu3Hak nepnesauKyJISIpHOCTH IPSIMOU U
IIJIOCKOCTH

28 TeopeMa 0 IpsAMO¥ IEPIIEHIUKYIIIPHOMN
IIJIOCKOCTH

29 Teopema o ipsiIMOM NEPIIEHANKYJIIIPHOU
IIJIOCKOCTH

30 TeopeMa 0 ipsIMO¥ NEPIIEHAUKYIIAPHOU
IIJIOCKOCTH
[lepnieniuKymsp ¥ HAKJIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 MIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM A0 TJIOCKOCTH
IlepnenauKyIsp U HAKJIOHHBIE: PACCTOSIHHE

32 OT TOYKH JI0 MIJIOCKOCTH, PACCTOSIHUE OT

HpHMOﬁ J0 IIITOCKOCTH




[lepnienquKymnsip 1 HAKJIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM A0 IUVIOCKOCTH
[lepneniuKymsp U HAKJIOHHBIE: PACCTOSHUE
34 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH
35 VYTIIBl B IPOCTPAHCTBE: YrOl MEXKAY IIpsi-
MOM U IJIOCKOCTBIO
36 JByrpaHHbIi yrou, TMHEHHBIN yroJl JBY-
TPaHHOTO yIJIa
37 JIByrpaHHBIN yroJ1, JUHEHHBIN YToJl JBY-
IPaHHOrO yrIJa
[TepnieHIUKYISIPHOCTD IIJIOCKOCTEN: TIPH-
38 3HAK MEPIEHANKYISIPHOCTH JBYX IIOCKO-
CTEH
[TepnieHIUKYISIPHOCTD MJIOCKOCTEN: TIPH-
39 3HAK NEPIEHANKYJIIPHOCTH JABYX ILIOCKO-
CTeH
IlepneHAUKyYJIAPHOCTD MIOCKOCTEMN: MPH-
40 3HAK NEPIEHANKYJISIPHOCTH JABYX IIOCKO-
CTeH
41 TeopeMa o0 TpEX NepHeHANKYIISIpax
42 TeopeMa 0 TpEX NEPHEHAUKYIIAPAX
43 Teopema o TpEX mepreHANKYISIpax
KontponbHas padora o Temam "Ileprien-
44 JUKYJISIPHOCTD MIPSIMBIX U IIJIOCKOCTEN" 1
"VTIbl MEXAY IPSIMBIMU U TJIOCKOCTSMH"
45 [loHsiTHE MHOTOIpaHHUKA, OCHOBHBIE 3JIE-




MEHTbI MHOTOT'PaHHUKA, BBIITYKJIbIC U HE-
BBIMYKJIbIE MHOTOI'PaHHUKU; Pa3BEPTKA
MHOTOTpaHHHKA

46

[Ipu3ma: n-yronpHas npu3ma; rpaHu U Oc-
HOBAHUs IIPU3MBI; IIPsIMast U HAKJIOHHAs
pU3Mbl; OOKOBas ¥ TOJIHAS TIOBEPXHOCTD
IIPU3MBI

47

48

49

50

51

52

[Tapamienenunen, IpsIMOYTrOJIbHBIN ITapaI-
JIEJIETIUIE U €T0 CBOMCTBA

IIupamuna: N-yroiapHas NUpaMuia, rpaHu U
OCHOBaHME IHPaMUJIbl; OOKOBas U MOJIHAS
[IOBEPXHOCTH ITUPAaMU/IbI; IPABUIIBHAS U
yCeUY€HHas nupaMuIa

[IpaBuIIbHBIC MHOTOTPAHHUKU: TIOHSTHE
NPaBUIBHOTO MHOTOTPAHHUKA; TIPABUIIbHAS
npu3Ma ¥ MpaBUIbHAS MUPAMKJIA; TIpa-
BUJIbHAS TPEYToJIbHAS TUPAMU/IA U Tpa-
BWJIBHBIN TETPAdIP; KyO

IIpencrasienue o MpaBUIBLHBIX MHOIO-
TPAaHHUKAX: OKTa’Ap, JOAEKAIP U UKOCa-
Sp.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIIBHO TOYKH, NIPSMOH, TUIOCKOCTH.
DNEMEHTBI CAMMETPUH B TUPAMUIAX,
napajuieienuneax, MpaBuIbHbIX
MHOT'OI'PaHHHUKAX

Boruncnenue 31eMeHTOB MHOTOTPaHHUKOB!
pEOpa, AMaroHanu, yrisl




[Tnomaas OOKOBOM MOBEPXHOCTH U TOJTHOM
HOBEPXHOCTH MPSIMOM MTPU3MBI, TUIOIIA/Ib

>3 OCHOBaHMIA, TeopeMa 0 OOKOBO TOBEPXHO- 1
CTH TPSIMOH MTPHU3MBI
[Tnomaae GOKOBOI MOBEPXHOCTH H IO~
54 BEPXHOCTH MPABHIBHON MUPaAMHIBI, TEO- 1
peMa o mIomaan OOKOBOW MOBEPXHOCTH
yCEUEHHOH MUpPaMHIbI
55 KonTtponpHast padora no Teme "MHoro- 1
rpaHHUKH"
56 [Tonsitre 06 06BEME 1
S7 O0bEM upamuIbl 1
58 O0BEM TUpaMu bl 1
59 O0BEM upamMu b1 1
60 O0BEM nupamMu b1 1
61 O06BEM npU3MBbI 1
62 O0BEM TTPU3MBI 1
63 O06BEM npU3MBbI 1
64 KonTponabnas pabora no teme "O0bEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpeHue, 06001IeHNE CHCTeMAaTHU3 AN
65 3HaHui. [TocTtpoeHne ceyeHnii B MHOTO- 1
TpaHHUKE
[ToBTOpeHue, 06001IeHNE CHCTeMaTU3AIINS
3HaHUU. BbIYKCIIeHHE PACCTOSHUN: MEXIY
66 JIBYMs TOUKaMH, OT TOYKH 10 IPSIMOM, OT 1

TOYKH OO IIIOCKOCTHU, MCIKAY CKPCHINBArO-
HUMHUCA ITPAMBIMHA




67

Wroroas kKoHTpoJBbHASA paboTa

68

[ToBTOpEHME, 0000IIEHNE CUCTEMATH3 AT
3HaHUU. Beruuciaenue yriioB: Mexay CKpe-
HIBAIOIIMMHUCS PSMBIMH, MEXTY TPSIMOI
U TUIOCKOCTBIO, IBYTPaHHBIX YTJIOB, YTJIOB
MEX]Ty TUIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB I10 ITPO-
I'PAMME

68




11 KJIACC

KoumnuectBo yacos JIeKTPOHHBIE
Nem/m | Tema ypoxa Kontpoabnbie IlpakTnueckue Aata wppoBbie
Bcero u3ydeHusi oOpa3zoBaTesbHbIE
padoThI padoTsbI pecypen
1 Cdepa u map: ueHTp, paanyc, IuaMeTp; 1
IJIOMIA/Ib TOBEPXHOCTHU Chepbl
BsaunmMHuoe pacrionoxxenue chepbl u
2 IJIOCKOCTH; KacaTellbHas INIOCKOCTh K 1
chepe; iomaab chepsl
3 N3o6pakenue cdepsl, mapa Ha TIOCKO- 1
ctu. Ceuenus mapa
Hunuaapudeckas moBEpXHOCTh, 00pa3y-
4 IOIIHE IWIMHAPUYECKON IIOBEPXHOCTH, 1
OCh IMJIMHIPHYECKON MTOBEPXHOCTH
[unuuap: ocHOBaHUS M OOKOBas MO-
5 BEPXHOCTh, 00pa3yomas 1 0chb; IIOIMIA/b 1
OOKOBOI1 U MOJHOIM MOBEPXHOCTH
N300paxeHne nUIMHAPA HA MIIOCKOCTH.
5 Pa3Béprka nunuaapa. CeueHus UINH- 1
Apa (IMI0CKOCThIO, TapaliebHOW WIn
MEPIEeHIUKYISIPHON OCH LIUITUH/PA)
Konnueckas moBepxXHOCTh, 00pa3yromme
7 KOHHMYECKOW IMOBEPXHOCTH, OCh U BEPILIH- 1
Ha KOHUYECKOIl MOBEpXHOCTH
3 Konyc: ocHoBanue u BepiinHa, 00pasy- 1

IOIIAst ¥ OCh; IIOMIaAbL OOKOBOM H IT0JI-




HOM IIOBEPXHOCTH

VY ceu€HHBIN KOHYC: 00pa3yrolue 1 Bbl-

o COTa; OCHOBaHUS M OOKOBAs IOBEPXHOCTh
N3006paxeHne koHyca Ha MIOCKOCTH.
Pa3BépTka konyca. CeueHusi KoHyca

10 (TUTOCKOCTHIO, MapaJlIeIbHONW OCHOBA-
HUIO0, ¥ TNIOCKOCTBIO, TPOXOIAIICH yepes
BEPILHHY)

1 Kom6unanus ten BpaieHus: 1 MHOTO-
IPaHHUKOB
MHororpaHHHK, OTIMCAHHBIN OKOJIO ce-

12 pBI; cdepa, BIMCaHHAS B MHOTOIPaHHHUK
WJIH B TEJIO BpallleHUS

13 [Tonstre 06 06bEMe. OCHOBHBIE CBOM-
cTBa 00BEMOB TET

14 O0BEM UIMHIIpa, KOHYyCa

15 O06bEM mapa u wiomaask chepsl
[Tono6ubIe Tena B mpocTtpancTBe. CooT-

16 HOILIEHUSI MEX]Ty TUTOMIAASIMH MIOBEPXHO-
crell, 00bEMaMu MOTOOHBIX TEI

17 KontponbHas padora no temam "Tena
BpaimeHus" u "O6beMbl Ten"

18 BekTop Ha MI0CKOCTH U B IPOCTPAHCTBE

19 CrnosxeHue v BBIYUTaHHE BEKTOPOB

20 YMHOXeEHHE BEKTOpa Ha YHCIIO
PaznoxeHnue BeKkTOpa 1o TpéM HEKOM-

21 IJ1aHapHBIM BekTopam. [IpaBuio

nmapajjicjcnuicaa




22

Pemrenue 3aiau, cBA3aHHBIX C TPUMEHE-
HHEM IPaBUJI JCUCTBUI C BEKTOPaAMHU

23

24

25

[IpsimoyronbHas cucteMa KOOpAUHAT B
npoctpancTse. KoopanHatel BEKTOpa.
IIpocreiimume 3axa4n B KOOpAMHATAX

VYron mexay Bekropamu. CKalasipHOE
MIPOU3BE/ICHNE BEKTOPOB

Breruucnenue YIJIOB MCXKAY MPSAMBIMHA U
IIJIOCKOCTAMU

26

27

28

KoopanHaTHO-BEKTOPHBIN METO ITPU
pELIEHNN T€OMETPUYECKUX 3a/1a4
KontposbHas padota mo teme "BekTopsr
Y KOOPJIMHATHI B MpOCTpaHCcTBE"
[ToBTOpEeHME, 0600IIEHNE U CHCTEMATH-
3anus 3HaHui. OCHOBHBIE PUTYPBHI, PaK-
TbI, TEOPEMBI Kypca IIJIaHUMETPUU

29

[ToBTOpenue, 0600IIEHNE U CUCTEMATH-
3auus 3HaHUW. OCHOBHBIE PUTYPBI, Pak-
TBI, TEOPEMBI Kypca IITaHUMETPHH

30

31

32

[ToBTOpenue, 0600IIEHNE U CUCTEMATH-
3auMs 3HaHUW. 3a1a4i IUTaHUMETPUH U
METOBI HX PEIICHUS

[ToBTOpEeHME, 0600IIEHNE U CUCTEMAaTH-
3anus 3HaHUN. 3a1a4i TUIAHUMETPUH U
METO/IBI UX PEIICHUS

IToBTOpenue, 0000IIeHNE U CUCTEMATH-
3anus 3HaHUA. OCHOBHBIE (PUTYPBI, Pak-
ThI, TEOPEMBI Kypca CTEPEOMETPHUH




33 HToroBast KOHTpOJIbHAs paboTa 1

34 HOBTOpeHI/Ie,U 000011IeHNE U CUCTEMATH - 1
3arus SHAaHUHA

OBIIEE KOJIMYECTBO YACOB I10 ITPO- 34

I'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE OBPA30BATEJIBHO-
'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* MaTtematuka: anre6pa ¥ Hadajla MaTeMaTH4ecKoro aHaiausa, reomerpus. ['eomerpus, 10-11
kiaccel/ Atanacsia JI.C., Byry3os B.®., Kanomies C.b. u npyrue, AKIIMoHEepHOE 00IIECTBO
«3narenscTBo «IIpocsemenue»

Pabouas tetpans 11 kinace, yueOHoe mocodue s 001eo0pa3zoBaTeIbHBIX Opranu3aiui, bazo-
BBl U yriyOn€HHBINA ypoBeHb, M, [IpocBemenue.

Pa6ouas Terpanp 10 kitacc, yaeOHoe mocodue st 001eo0pa3oBaTeIbHBIX Opranu3anui, ba-

30BbIH U yriyOnéHHbIN ypoBeHb, M,, [IpocBelienue.

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

* MaTtematuka: anrebpa U Hayajla MaTeMaTUYeCcKoro aHainusa, reomerpus. ['eomerpus, 10-11
knaccel/ Atanacst JI.C., Byty3oB B.®., Kanomies C.b. u npyrue, AKIImoHepHOE 00IIECTBO
«M3natensctBO «IIpocBemenue

Pabouas Terpanp 11 knacc, yuebHoe nocobue aiis 001eo0pa3oBaTesIbHBIX Opranu3anui, ba-
30BbIN U yriyOn€HHBINA ypoBeHb, M,, [IpocBerenue.

Pabouas Terpanp 10 kinacc, yuebHoe nocobue asis 001eo0pa3oBaTesIbHBIX Opranu3anui, ba-

30BBIi U yriyOn€HHBINA ypoBeHb, M,, [IpocBerenue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

Poccuiickas snekTponHnas mkosa. https://resh.edu.ru/
«Yun.py» — https://uchi.ru/

«Aunpexc. Yueonux» https://education.yandex.ru/home/
«AKmaccey . https://www.yaklass.ru/

doxchopa https://[foxford.ru/about



«Cwupuyc. Onnaitn» . https://edu.sirius.online
«HutepuerYpox» —. https://interneturok.ru/

https://edu.skysmart.ru/
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