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HOACHUTEJBHASA 3AIIMCKA

Pabouas mporpamma yueOHoro kypca «l'eomerpusi» 6a30BOTO YpOBHS JJIs1 00YUaIOIIUXCS
10 —11 kmaccoB pa3paboTtana Ha ocHOBe DeepaqbHOr0 rocy1apCTBEHHOTO0 00pa30BaTeIbHOTO
CTaHJapTa CpeAHero oO0IIero oO0pa3oBaHUA, C YUETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHUH,
NPEIbIBISIEMBIX K MaTEMaTHYECKOMY 00pa30BaHUIO, U TPATUIMI POCCHIICKOTO 00pa30BaHUS.
Peanuzanuss  mporpammbl  oOeclieyMBaeT  OBNAJCHUE  KIIOUYEBBIMH  KOMIETEHIUSMH,
COCTABJISIIOUIMMHU OCHOBY JUIsl CaMOpPa3BUTHUSI U HEMPEPBHIBHOTO 00pa30BaHMsI, IEIOCTHOCTh
OOIIEKYIBTYPHOTO, TMYHOCTHOTO ¥ TIO3HABATEILHOTO PAa3BUTHS JTMUYHOCTH O0YYaIOIIHUXCS.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

BaxxHocth y4eOHOro Kypca T€OMETpHUM Ha YPOBHE CpeIHEro ooOIiero o0pa3oBaHUsA
0oOyCJIOBJIEHa MPaKTUYECKOM 3HAYMMOCTHIO METANPEIMETHBIX U MPEAMETHBIX Pe3yJIbTaTOB
0oOy4eHHs] TEOMETPUU B HAINpPABICHUU JIUYHOCTHOTO Pa3BUTHs OOydaromuxcs, GopMupoBaHus
(YHKIIMOHATFHON MAaTeMaTUYECKOM TPaMOTHOCTU, M3YYCHUS JPYTHX YUYEOHBIX JAUCIUILIUH.
Pa3Butne y oOydaromuxcsi MpaBWIbHBIX MPEACTABICHUM O CYIIHOCTH M MPOUCXOXKICHUU
r€OMETPUYECKUX aOCTpaKIUi, COOTHOIICHUH PEaTbHOIO U UACAIBHOTO, XapaKTepe OTpakKeHUs
MAaTeMaTUYECKOW HAyKOM SIBJIEHUN W MPOILIECCOB PEATLHOIO0 MUPA, MECTE TEOMETPHUH B CUCTEME
HAyK W POJIM MaTeMaTUYeCKOrO0 MOJEIMPOBAHUS B HAYYHOM TIO3HAHWU U B MPAKTHUKE
CIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOI'O MHUPOBO33PEHUS YYalIUXCs, a TaKkKe KayecTB
MBIIUICHUS, HEOOXOIUMBIX JJISI aIanTallid B COBPEMEHHOM OOIIIECTRBE.

['eometpust siBisieTcss OMHUM M3 0a30BBIX NPEIMETOB HAa YPOBHE CpPEIHEro OOIIero
oOpa3oBaHusl, TaK Kak 0OecreunBacT BO3MOXKHOCTb M3YYEHHUS KaK JHUCIMIUIMH €CTECTBEHHO-
HAYYHOW HAIPABICHHOCTH, TAK U TYMaHUTAPHOM.

Jlornueckoe MpllieHHe, GOPMUPYEMOE TMPU H3YYEHUU OOYYaIOIUMUCS TOHSTUUHBIX
OCHOB TE€OMETPUM W TIOCTPOCHHMM IIETIOYKH JIOTMYECKUX YTBEPXKACHUN B XOJE PEIICHUS
r€OMETPUYECKUX 3a/1a4y, YMEHUE BBIIBUTaTb W OMNPOBEPrarh TUIIOTE3bl HEMOCPEACTBEHHO
WCIIONB3YIOTCS MPU PEUIEHUU 337a4 €CTECTBEHHO-HAYYHOrO IMKJA, B YAaCTHOCTH M3 Kypca
(bu3HKH.

YMeHue OpUEeHTUPOBATHCS B IMPOCTPAHCTBE WIPAET CYIIECTBEHHYIO POJIb BO BCEX
o0nacTsaX JesATeNbHOCTU uenoBeka. OpHeHTalusi 4elioBeKa BO BPEMEHH M MPOCTPAHCTBE —
HEO0OXOJMMOE YCJIOBHE €r0o COIMAJIBHOTO OBITHS, (OpMa OTPKEHHS OKPYKAIOIIET0 MHpA,
YCIIOBHE YCICITHOTO TIO3HAHUA © AaKTUBHOTO MPEOoOpa3oBaHUsl JEHCTBUTEIHLHOCTH.
OnepupoBaHr€ MPOCTPAHCTBEHHBIMU OO0Opa3amMu OOBEAMHSET pa3Hble BHUJBI Yy4YEOHOU U
TPYAOBOU NIESITEIHLHOCTH, SIBISECTCS OJHUM M3 MPOGECCHOHAIBHO BAXKHBIX KA4e€CTB, MOITOMY
aKTyaJbHa 3amada (OPMHUPOBAHUS y OOYYAIOUIUXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBHUIIHOCTH OOPA3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B TIOJITOTOBKE K
MPaKTUYECKON JeATeTbHOCTH 110 MHOTHUM HaIPaBJICHUSIM.

[lenb ocBoeHMS TporpaMmMbl yueOHOro Kypca «I'eomeTpusi» Ha 6a30BOM ypOBHE 00yUYEHUSI
— o0mreoOpazoBaTeIbHOE U OOIIEKYJIBTYPHOE pPa3BUTHE OOYYAIOUIUMXCS uyepe3 oOecleueHue
BO3MOKHOCTH MPUOOPETCHUSI M MCIOIB30BAHMS CUCTEMATHYECKUX TE€OMETPHUUECKUX 3HAHUN U



JEUCTBUMN, CHCIM(PUIHBIX TE€OMETPHUH, BO3MOXKHOCTH YCIEITHOTO MPOIOKCHHSI 00pa30oBaHUs
10 CIENUAIBHOCTSIM, HE CBSA3aHHBIM C MPUKIAJHBIM UCIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomeTrpuyd Ha 0a30BOM YpPOBHE NpeaHA3HAUYC€HA ISl 00yYarommXcs
CpelaHEH IIIKOJbI, HE HCIBITHIBABIIMX 3HAYUTENBHBIX 3aTPyJAHECHUNA Ha ypOBHE OCHOBHOTO
obmero oopazoBanus. Takum 00pa3zoM, oOydaronuecs Ha 0a30BOM YpPOBHE JIOJKHBI OCBOUTH
o0Iue MaTeMaTHIeCKue YMEHHUS, CBI3aHHBIC CO CIEIU(UKON TEOMETPUU U HEOOXOIUMBIE JIJIS
KU3HU B COBpPEMEHHOM oOmiecTtBe. KpoMe 3TOro, OHM HMMEIOT BO3MOXHOCTh H3YYUTh
reoMeTpuiro 0Oosiee TUIyOOKO, €CIM B JajJbHEHUIIEM BO3HHUKHET HEOOXOJUMOCTh B
r€OMETPUYECKHUX 3HAHUSAX B MPO(HECCHOHAIBHOM IS TEIHLHOCTH.

JlocTikeHre 11eIM OCBOCHHSI TTPOTrPaMMBbl 00€CTICUNBACTCS PEIICHUEM COOTBETCTBYIOIIMX
3amau. [IpuoputeTHhIMU 3amadamMu OCBOeHHS Kypca «['eomerpum» Ha 0a30BOM YpPOBHE B
10—11 xmaccax SBISIOTCS:

e (¢dopMupoBaHHE TMPEJICTABICHUS O T'COMETPUU KaK YacTH MHPOBON KYJIbTYphl H

OCO3HaHHeE €€ B3aMMOCBS3U C OKPY’KAIOIIUM MUPOM;

e (opMupoBaHUE TMPEJCTABICHUS O MHOTOIPaHHUKAX M TeJlaX BpAICHUS KaK o
BOKHEHIINX MaTEMaTUYECKUX MOJIEIIAX, TO3BOJISIONIMX OMUCHIBATh U U3y4YaTh Pa3HbIC
SIBJICHUSI OKPY>KAIOIIEr0 MUPA;

e (¢opMupOBaHHE yYMEHHUS pacllO3HABaTh Ha 4YEPTEkKax, MOJICIIX M B pEaIbHOM MHUpPE
MHOTOI'PaHHUKHU U TeJIa BPAILLICHUS;

e OBJIAJICHUE METOJaMHU PpEIICHUS 3ajJad Ha TIOCTPOCHHS Ha H300pKEHUSIX
IIPOCTPAHCTBEHHBIX (PUTYD;

e (¢opMupoBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMHU IMOHSATUSIMH O MHOTOIPaHHUKAX W
TeJlaxX BpallleHUsI 1 UX OCHOBHBIMHU CBOMCTBaMU;

e OBJIQJICHUE QJITOPUTMaMM PEILICHUS] OCHOBHBIX THUIIOB 3a7ad; (JOPMUPOBAHUE YMEHUS
MPOBOAUTL  HECJIOXHBIE  JIOKA3aTElIbHbIE  PACCYXKJIECHHUS B  XOJI€  pPEIICHUS
CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C MPAKTUYECKUM COJICP>KaHUEM;

e PpAa3BUTHEC HWHTEIUICKTYaJbHBIX M  TBOPYECKMX CIIOCOOHOCTEH  OOydaromuxcs,
MO3HABAaTEIbHONW aKTUBHOCTH, UCCIIEOBATEILCKUX YMEHUM, KPUTUYHOCTH MBIIIIJICHUS;

e (¢opmupoBaHue (YHKIIMOHATHLHON TPAMOTHOCTH, PEJICBAHTHONW T€OMETPUM: YMEHHE
pacrio3HaBaTh MNPOSBICHUS TEOMETPUUYECKUX MOHATHI, OOBEKTOB U 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CHUTYallUsIX M TMPU H3YYEHUH APYTUX YYCOHBIX NPEIMETOB,
IPOSIBJICHUST 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (GOopMyaupoBaTh HX Ha S3BIKE
reOMETpUM U  CO37aBaTh TE€OMETPUYECKUE MOJCIH, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKUIM  ammapar g PeIICHUs MPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OICHUBATH MOJTYUYECHHBIC PE3YJIbTATHI.

OTnuuuTensHON 0COOCHHOCTHIO MMPOTPAMMBI SBJISIETCS] BKITIOUEHUE B KypC CTEPEOMETPUH

B Hayaje ero W3y4YeHus 3a/lay, pEeIIaeMbIX HA YPOBHE HWHTYUTHUBHOIO TMO3HAHUS, U
omnpenesIéHHbIM 00pa30M OpraHu30BaHHash padOTa HajJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOTO M TPOCTPAHCTBEHHOTO MBIIIJICHUS, CTUMYJHPYET MPOTEKaHWE HUHTYUTHUBHBIX
MPOIECCOB, MOTUBUPYET K JAIbHEHIIIEMY U3YUEHHUIO MPeIMETa.

[Ipeanoutenue OTHAETCS HATIAIHO-KOHCTPYKTUBHOMY METOAY OOy4YeHHUs, TO €CTh
TEOPETUYECKUE 3HAHUS HMMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh MPEAMETHO-IPAKTUYECKOM
NEeATeIbHOCTU. Pa3BUTHE TPOCTPAHCTBEHHBIX TMPEJACTABICHUN Yy ydYalIuxcs B Kypce



CTEpEOMETPUU MPOBOJIUTCS 3a CUET PEIICHUS 3a7a4 Ha CO3/IaHue MPOCTPAHCTBEHHBIX 00PA30B U
3aJa4 Ha ONEPUPOBAHME MPOCTPAHCTBEHHBIMU oOpazamu. Co3manue oOpaza MPOBOIUTCS C
OMOpPOM Ha HATJISAHOCTD, & OTIEPUPOBAHKE 00PA30M — B YCIOBHUSX OTBJICUEHUS OT HATJISAHOCTH,
MBICJIEHHOTO U3MEHEHHS €r0 UCXOAHOTO COACPKAHMUS.

OcHoBHBIE coaepxkaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 Kknaccax:
«MmnororpasHukn», «IIpsmble ¥ IIIOCKOCTH B IPOCTPAHCTBE», «Tena Bpamenus», « BeKkTopsl n
KOOPJIMHATBI B MPOCTpaHCTBE». DOPMHUPOBAHME JIOTMUECKMX YMEHHH paclpeiesseTcss He
TOJIBKO TI0 COJIep KaTeNIbHBIM JIMHUSAM, HO U MO rojlaM oOy4eHHUsl Ha YPOBHE CPEHEro OOIIEro
o0pa3oBaHus.

Conepxxanue 00pa3oBaHUs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yjibTaTaM OCBOEHUS
paboueil mporpamMmbl, pacHpeeJ€HHbBIM IO TOoAaM OOy4YeHHUs, CTPYKTYpPHUPOBAHO TaKUM
o0pa3oM, 4TOOBI OBJAJIEHUE TECOMETPUYECKHUMH IMOHATUAMH W HABBIKAMHU OCYILIECTBIILIOCH
MOCJIEIOBATEIbHO M TMOCTYIATEIbHO, C COOJIIOJICHUEM TPHUHIMIIA MPEEMCTBEHHOCTH, YTOObI
HOBBIE 3HAHUS BKIIOYAINCh B OOIIYI0 CHUCTEMY TE€OMETPUYECKUX IPEJICTaBICHUN
oOy4JaronIuxcsi, pacupss  yriyossas e€, 00pas3ys MpOYHbIE MHOKECTBEHHbBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha usydenue reomerpun orBoautcs 2 yaca B Heaento B 10 knacce u 1 gac B Henemo B 11
KJIacce, BCEro 3a JiBa roga ooyuenus - 102 yuyeOHBIX Haca.



COILEPKXAHHUE YYEBHOTI' O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHS cTepeoMeTpun. Touka, npsmasi, IOCKOCTb, MPOCTpaHCTBO. [loHsATHE
00 aKCMOMAaTHUYE€CKOM TOCTPOCHUHU CTEPEOMETPUHU: aKCMOMBI CTEPEOMETPUU U CIICJCTBUSA W3
HHUX.

B3anmHOe pacnosiokeHne NpsiMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMNECS, MTapaUICIIbHBIE U
CKpemuBaromuecss npsaMmele. [lapamienbHOCTh NPSIMBIX M IUIOCKOCTEH B MPOCTPAHCTBE:
napajielibHble TPSMBIE B IMPOCTPAHCTBE; MAPAJIIEABHOCTh TPEX MPSAMBIX; MapAJLIEIbHOCTh
OpsMOM M IUIOCKOCTH. YTJIbl C COHANpPaBICHHBIMUA CTOPOHAMH; YIOJ MEXKIY NPSIMBIMU B
npoctpancTBe. llapamnenbHOCTh  IUIOCKOCTEW:  MAapajuleNIbHBIE  IUIOCKOCTH;  CBOMCTBA
napajielbHbIX IUIockocTel. Ilpocreiiine mnpocTpaHCTBEHHbIE (DUTYphl Ha IUIOCKOCTH:
TeTpadp, Ky, napajuieenuies; NoCTPOCHUE CEUSHUH.

[lepneHAUKYISAPHOCTh MNPSIMOM M IUIOCKOCTH:  IEPIEHAUKYJISIPHBIE  NPSIMBIE B
IIPOCTPAHCTBE, MpPsSMbIE MMAPAJUIENBHBIE W NEPHNEHAUKYJSAPHBIE K IUIOCKOCTH, NPHU3HAK
MIEPIICHIUKYJIIPHOCTH TNPAMOM M IUIOCKOCTH, TEOpeMa O MNpSIMOM NEPHNEHIUKYISIPHOU
IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXKIY NMPSIMOM U IUIOCKOCTBIO; JBYIPAHHBIN YTOJI,
JIMHEMHBIA YroJl ABYIPAaHHOIrO yria. lleprieHauKkyssp U HaKJIOHHBIE: PACCTOSSHUE OT TOYKU 10
IUIOCKOCTH, PAcCTOSHUE OT NPSIMOM J0 IJIOCKOCTH, NpOeKUus (GUrypbl Ha IUIOCKOCTb.
[leprieHIUKYISAPHOCTh IUIOCKOCTEW: NPHU3HAK NEPHEHAUKYIAPHOCTH JBYX ILIOCKOCTEH.
TeopeMa o TpEX NepneHAUKYIISIpax.

MHoOrorpaHHuKH

[IoHsiTHE MHOrOTpaHHWKA, OCHOBHBIE DJJIEMEHTHl MHOTOIPDAHHUKA, BBINYKIBIE W
HEBBIIYKJIBIE MHOTOTPAaHHUKH; pPa3BEPTKAa MHororpaHHuka. l[Ipusma: n-yrosbHas mnpusma;
IPaHU U OCHOBAHUS IMPU3MBbI; IpsiMasi U HAKJIOHHAs MpHU3Mbl; OOKOBAsl M MOJIHAS MOBEPXHOCTh
npusMmel. [lapamenenunen, mpsAMOYTOJIbHBIN MTapajulesienune] U ero cpovcrsa. [lnpamunga: n-
yrojbHasi TUpaMHUaa, TPaHU W OCHOBAaHWE NUPAMHbl; OOKOBas M TIOJHAS TOBEPXHOCTH
NUpaMHUIbl; TPaBWIbHASA M YCEUEHHAs NHpaMUlia. ODJIEMEHTbl MPU3MbI U MUPAMUIBI.
IIpaBuibHBIE MHOTOTPAHHUKH: MOHATUE MTPABWJIBHOTO MHOTOIPAHHUKA; NPABUJIbHAS MPU3MA U
NpaBuiIbHAs MUpaMua; NpaBWbHAS TPEYrojbHas MUpaMUIa W MPaBUIIBHBIN TeTpasiap; KyoO.
IIpencraBienre 0 NMpPaBWIBHBIX MHOTOTPaHHUKAX: OKTAdp, AOAECKAdIp U ukocadap. CeueHus
MPU3MbI U TUPAMUJIBI.

CummeTpust B MPOCTPAHCTBE: CUMMETPHUS OTHOCHTEIBHO TOYKH, HPSIMOW, MIIOCKOCTH.
DJIEMEHTBHl CHMMETPUH B IUPAMUIAX, TAPATUIENECTIUIIEAX, TIPABUIBHBIX MHOTOIPaHHUKAX.

Boluucienue 31eMeHTOB MHOTOTPaHHUKOB: pE€Opa, nuaronanu, yrisl. [lnomaas 00koBoi
MOBEPXHOCTU W TMOJHOW NMOBEPXHOCTH MPAMOM MNPU3MBI, IUIOMIAAb OCHOBAHWM, TEOpeMa O
OOKOBOM TOBEPXHOCTU TpsAMOM mpu3Mbl. [lomans GOKOBOM MOBEPXHOCTH W TMOBEPXHOCTH
MPaBUJILHOW TUPAMUIBI, TEOpEeMa O IUIONIAaAu yceu€HHOW mupamuisl. [loHsatue o6 oObEMe.
O0BEM NUpaMuIbl, MPU3MBI.

[TogoOHbie Tena B mpocTtpaHcTBe. COOTHOUIEHUS MEXIY IUIOMIAIIMH MOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX TEN.



11 KJTACC

Tesa Bpamenus

[Munuuapuyeckass MOBEPXHOCTh, 00pa3ylolyue IUINHAPUYECKOM TMOBEPXHOCTH, OCh
UIMHAPUYECKON TOBepXHOCTH. [lunuHap: ocHoBaHUs U OOKOBasi MOBEPXHOCTh, 0Opa3yromias
U OCb; IJIONIA/Ib OOKOBOM U MOJHOM MOBEPXHOCTH.

Konnueckas moBepxHOCTh, 00pasyromuye KOHWYECKOW TOBEPXHOCTH, OCh M BEpIIWHA
KOHMYEeCKOM moBepxHOCTU. KoHyc: OoCHOBaHME M BeplIMHA, O0pa3ylomias U OCh; IUIOMIA/b
OOKOBOM U TOJHOW MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yloliue U BBICOTA; OCHOBAHUS U
OOKOBasi TOBEPXHOCTb.

Cdepa m map: meHtp, paguyc, AUAMETp; IUIOWIAIAL MOBEpXHOCTH cdephl. B3aumuoe
pacnoyioxkeHue cepsl U TUIOCKOCTH; KacaTelIbHAasI TUNIOCKOCTh K cepe; momas chepsl.

N3o0OpakeHue Ten BpallleHus Ha TJI0CKOCTU. Pa3BépTka uiInMHIpa U KOHYca.

KoMOuHanuu Ten BpalieHuss U MHOTOTPAHHUKOB. MHOTOTpaHHHUK, OMUCAHHBIM OKOJIO
cdepsl; cepa, BMCaHHAsT B MHOTOTPAHHUK, WK TEJIO BpaICHUS.

[Tousatue 06 o00BEMe. OcHOBHbIE CBOMCTBA 00BEMOB Ten. Teopema 00 00bEME
MPSIMOYTOJIBHOTO TMapaliieienumnena u ciaeacTBus u3 He€. O0bEM muinHApa, KoHyca. O0BEM
mapa ¥ iomajb chepsl.

[TogoGubie Tena B mpoctpaHcTBE. COOTHOIIEHUS MEXIY IUIOMIAISIMHU MOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX TEN.

Ceuenust uuauHApa (MApajieIbHO M MNEPHEHAUKYISIPHO OCH), CEUYEHHUS KOHYyca
(mapajuieTbHOE OCHOBAHMIO U MPOXO/IAIIEE YEPEe3 BEPIIUHY), CEUEHUS I1apa.

BekTOpbl U KOOPAUHATHI B IPOCTPAHCTBE

Bexkrop Ha mimockoctu W B mpocTtpaHcTBe. CIOKEHHME M BBIYMTAHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3nokeHne BEeKTOpa Mo TpEM HEKOMILIAHAPHBIM BEKTOPAM.
[TpaBwino napamienenunena. Pemenue 3aad, CBSI3aHHBIX C MPUMEHEHUEM MPABUI IEUCTBUMN C
BekTOpamu. l[IpsiMoyronpHas cuctemMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaTthl BEKTOpA.
[Ipocreiimme 3agau B KOOpAMHATaX. YTOoJ MEXAy Bekropamu. CKalsipHOE MNpPOU3BEIICHHE
BEKTOPOB. BbluncieHrE YrioB MEXIy MPSAMBIMH U IHIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBII
METO/I TIPU PEIICHUU T€OMETPUUECKUX 3a]1au.



IHINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOEHHUS MPOrpaMMbl y4eOHOro mnpeamera «MareMaTuka
XapaKTepU3yrTCSA:

I'pa:xxnanckoe Bocnuranue:

c(OPMUPOBAHHOCTBIO TPAXKIAHCKONW TO3UIMK OO0yYaromerocss Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUICKOIr0 OOLIECTBA, MPEICTABIEHUEM O MAaTEMAaTUYECKUX OCHOBAxX
(GYHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBJICHHUM, MpOLEAyp Tpa’kJaHCKOro OOIIeCTBa
(BBIOOpPBI, OMPOCHI U IIp.), YMEHHUEM B3aMMOJIEUCTBOBATh C COIMAIbHBIMA MHCTUTYTaMHU B
COOTBETCTBHUH C UX (QYHKIMSIMHU U HA3HAYCHUEM.

IlaTpuoTHyeckoe BOCIUTAHME:

c(OpPMHUPOBAHHOCTHIO POCCUMCKON T'Pa’KJaHCKON HICHTUYHOCTH, YBAXKEHUS K MPOILIOMY
M HACTOSAIIEMY POCCHMCKOM MAaTEMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTHIKEHUSAM
POCCUIMCKNX MAaTEMaTUKOB M POCCHUICKOM MAaTE€MaTHYECKOM WIKOJIBI, K HCIIOJIb30BAHUIO ITHX
JOCTH)KEHUU B IPYTUX HAyKaX, TEXHOJOTHUAX, Chepax SIKOHOMUKHU.

JIyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUEM JyXOBHBIX IIEHHOCTEH pPOCCHUHCKOrO0 Hapoja; Cc(HOpMUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHMS, STUYECKOTrO MOBEICHHUSI, CBA3aHHOIO C IPAKTUYECKUM IIPUMEHEHUEM
JOCTHKEHUWM HAyKW WM JEATEIBHOCTBIO YYEHOI0; OCO3HAHMEM JIMYHOTO BKJIAJa B ITOCTPOEHUE
YCTOWYUBOTO OYyAYIIETO.

JcTeTH4YecKoe BOCIIUTAHUE:

ACTETUYECKUM  OTHOIIEHHMEM K  MHpY, BKIIOYasl 3CTETUKY  MaTE€MaTHYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/Jay, pEUICHUN, PaCCYKICHUN;,; BOCIPUUMUYUBOCTBHIO K
MaTeMaTHYECKUM aCIeKTaM Pa3jIu4HbIX BUJ0B HCKYCCTBA.

du3znyecKoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTBIO YMEHHUSI TMPUMEHITh MaTEMaTUYECKUE 3HAHUS B MHTEpecax
3I0pOBOr0 U 0e30macHOro odpasza >KW3HHM, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO
(3mopoBoe mUTaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OTABIXA, PETyJsIpHas uznueckas
AKTUBHOCTH); (PU3MUECKOTO COBEPLICHCTBOBAHUSA, IPHU 3aHATHUSAX CIIOPTUBHO-0310POBUTEIBHON
NEeSATEIbHOCTBIO.

Tpynosoe Bociuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHHWEM LIEHHOCTU TPYAOJIOOUS; MHTEPECOM K pa3iMyHbIM
chepam mpodeccnoHaTbHON NesATENbHOCTH, CBI3aHHBIM C MaTeMaTUKON M €€ MPUIIOKEHUSIMH,
YMEHUEM COBEpIIaTh OCO3HAHHBIA BbIOOpP OyAymied mnpodeccuu U peaim30BbIBATH
COOCTBEHHbIC >KM3HEHHBIC IIJIaHbl, TOTOBHOCTHIO M CIIOCOOHOCTBHIO K MAaTeMaTUYeCKOMY
0o0pa30BaHMUIO U CaMOOOPA30BAaHUIO HA MPOTSKEHUH BCEHl JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYACTHIO B PEIICHUH NMPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAIPaBICHHOCTH.

JKOJIOTHYEeCKOe BOCIIUTAHHUE:

c(OPMHUPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHUMAHUEM BJIUSHUS COLIMAIBHO-
HSKOHOMHUYECKUX MPOLECCOB HAa COCTOSHUE MPUPOAHOM M COLIMAIBHOM Cpelbl, OCO3HAaHUEM
r100aJbHOTO  XapakTepa OKOJIOIMYECKHUX MpoOJieM; OpHEeHTalMed Ha MpUMEHEHHE



MaTeMaTHYECKUX 3HAHHUM Ui pelIeHHs 3a/1ad B 00JaCTH OKPYKArOIIe Cpe/ipl, TIIaHUPOBAHUS
ITOCTYIIKOB M OLEHKH X BO3MOKHBIX MTOCJIEICTBUI JIs1 OKPYKAIOLIEN CPEIbl.

I{leHHOCTH HAYYHOTO MO3HAHUA:

c(OPMHUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKH, TOHUMAHUEM MAaTeMAaTHYECKOW HAYKH Kak cdepbl
YeJIOBEUECKOU JIEATEIbHOCTH, ITANlOB €€ pa3BUTUS M 3HAYMMOCTH ISl PA3BUTHS LIMBUIIA3ALUY;
OBJIAJICHUEM SI3bIKOM MAaTEMaTHKW U MaTEeMaTUYECKON KyJIbTYpOHl KaK CpPEACTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYIIECTBISATH MPOEKTHYKD M HCCIEAOBATEIbCKYIO JIESTEIbHOCTD
WHJVBUAYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJ/IbTATDBI

MeranpeaMeTHpie  pe3yibTaThl  OCBOGHHUS  NPOrpaMMbl  y4eOHOTO  mpeaMera
«MaremaTuka» XapaKTepU3yIOTCS OBJIQJCHHEM YHHBEPCAIBHBIMUA  HO3HABAMEIbHbIMU
0eUCmeUAMY, — VHUBEPCAIbHLIMU — KOMMYHUKAMUBHbIMU — OEUCMBUAMU,  VHUBEPCATbHbIMU
Dpe2yNIAIMUBHbIMU OeltiCMBUIMU.

1) Vhusepcanvhvie no3nasamesnbhble oelicmsusi, obecneuusaiom Gopmuposanue 6azoevix
KOCHUMUBHBIX NPOYECCO8 00YUaAIouWUxcs (0ceoeHue Memoo08 NO3ZHAHUS OKPYIHCAIOUIe20 MUpa,
npuMeHeHue J102UYeCKUX, UCC1e008amenbCKux onepayuil, ymenui pabomams ¢ uHgopmayuetr).

ba3zoBble 1ornyeckue AecTBUA:

e BBIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU MATEMAaTHYECKUX OOBEKTOB,
MOHSATUH, OTHOIICHWH MEXTY MOHATHSIMH; (OPMYITHPOBATH OMPEACICHUS TOHSITHIM;
yCTaHABJIMBATh CYIIECTBCHHBIA NMPHU3HAK KIacCU(PHUKAIINN, OCHOBAHUS TSI 0000IICHIS
U CpaBHEHUS, KPUTEPUU MTPOBOJIMMOTO aHAJIN3a;

e BOCIPUHUMATH, (POPMYTUPOBATH U TPEOOPA3OBBIBATH CYXKJCHUS: YTBEPIAUTEIbHBIC U
OTpULIaTEIbHBIC, €IUHUYHBIC, YACTHBIC U OOIINE; YCIOBHBIE;

e BBIABIISITH MATEMATHUICCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TPOTHBOPEYHS B (DaKTax,
JAHHBIX, HAOMIOACHUSAX W YTBEPKICHUSAX; Tpejaratb KPUTCPHUH IS BBISBICHHS
3aKOHOMEPHOCTEU U IPOTUBOPEUNN;

e JIeJIaTh BBIBOJIBI C MCIIOJIb30BAHWEM 3aKOHOB JIOTHUKH, NEAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKIIFOUCHHH, YMO3aKITFOUCHHH 110 aHAIOTHH;

e TPOBOJHUTH CAMOCTOSTEILHO JTOKA3aTeIbCTBA MATEMATHICCKUX YTBEPKICHHUH (TIPSIMBIC
U OT TMPOTHBHOTO), BBICTPAWBATh AaAPTyYMEHTAIIMIO, TPUBOJIUTH TMPUMEPH U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXK/ICHUS U BHIBO/IBI,

e BBIOMpaTh CHOCOO pemieHHs y4yeOHOW 3amauyn (CpaBHMBATh HECKOJIHKO BAapUAHTOB
perieHus, BEIONpaTh HanOoJIee MOAXOMAIINA ¢ YIETOM CaMOCTOSTEIFHO BBIJCICHHBIX
KPUTEPHEB).

ba3oBble ucciaeaoBarebCKue 1eCTBUA:

e HCMOJB30BaTh  BOMPOCHI  KAaK  MCCIEAOBATEIIBCKUNA  WHCTPYMEHT  TO3HAHUS;
dbopMynHpoBaTh BOMPOCHI, GUKCUPYIOIIUE MPOTUBOPEUHE, POOIeMy, YCTaHABIUBATh
UCKOMOE W JlaHHOE, (OopMHUpOBaTh THIIOTE3y, APTYMEHTHPOBATH CBOIO ITO3HIIHIO,
MHEHUE;



MPOBOJIUTH CAMOCTOSATENIFHO CIUIAHUPOBAHHBIM OJKCIEPUMEHT, WCCJICIOBAHHUE TI0
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro OO0beKTa, SIBICHHSA, Ipoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXTy 00bEKTaMH, SBICHUSIMHU, TPOIIECCAMU;
CaMOCTOSITENIbHO ~ (OPMYyIUpOBaTh O000OIIEHUST W  BBIBOABI IO  pe3yjbTaTaM
NPOBEAEHHOTO HAOIIOACHMSI, UCCIEIOBAHUSA, OIEHUBATh JTOCTOBEPHOCTH IMOJYYCHHBIX
PE3yNbTaTOB, BHIBOJIOB M 000OIIECHNIA;

MIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOIIECCA, a TAKKE BBIIBUTATH MPEITOI0KCHUS
0 €ro Pa3BUTUH B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmaumeii:

BBISBJIATH AePUIMTHI MHPOPMAIUH, TaHHBIX, HEOOXOAUMBIX AJISi OTBETa HA BOIIPOC U
JUTSL pEICHUS 33]1a4H;

BbIOMpaTh HMHQPOPMAIMI0 U3 HCTOYHUKOB PA3NUYHBIX THIIOB, aHAJIU3HPOBATH,
CUCTEMATHU3UPOBaTh U HMHTEPIPETUPOBATH MH(OPMALMIO PA3INYHBIX BUIOB U (HopMm
IIPEICTABIICHNUS;

CTPYKTYpPUpPOBaTh HMH(GOpMAIMIO, TMPEACTaBIATh €€ B  pa3iMyHbIX (QopMax,
WJUTIOCTPUPOBATH IpapruecKu;

OLICHMBATh HAJA&KHOCTh HMHPOPMALMU IO CAMOCTOATEIBHO C(HOPMYIHPOBAHHBIM
KPUTEPUSIM.

2) Vhusepcanvhvie KOMMYHUKAMUGHBLE Oelicmeusl, 00ecneyusaiom coopmupo8aHHoOCb
COYUANbHBIX HABBIKO8 00YYAIOUWUXC.
Oo0wenue:

BOCIPUHUMATh U (POPMYIHPOBATH CYXkACHUS B COOTBETCTBUU C YCIOBUAMHM U LEISIMU
OOlIEHMSI; SICHO, TOYHO, I'PaMOTHO BBIPa)KaTh CBOIO TOYKY 3pEHUS B YCTHBIX U
MMCbMEHHBIX TEKCTAX, JaBATh MOSICHEHUS 10 XOAY pEUIeHUs 3a7a4id, KOMMEHTUPOBATh
ITOJTYyYEHHBIA PE3yJIbTaT;

B X0/i¢ 00CYK/IE€HHS 3a/1aBaTh BOIIPOCHI M0 CYIIECTBY 00CYKIa€MOU TEMBI, POOJIEMBI,
pemiaeMo  3aJadyM, BBICKa3blBaThb WJECH, HALEICHHBIE HA IIOMCK pELICHUS;
CONOCTAaBIIATh CBOM CYXKIEHUS C CYXXICHUSMH JPYyTUX YYaCTHHKOB JUajora,
0oOHapyKHUBaTh Pa3Iu4Kle U CXOJCTBO MO3UIHUIL; B KOPPEKTHOU dopme hopMyInpoBaTh
pa3HOIJIACHsl, CBOU BO3PAKEHUS;

NPEICTABIATh PE3YyJIbTaThl PELICHUS 3a/1aui, SKCIIEPUMEHTA, UCCIIENO0BAHUS, POEKTA;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BBICTYIJICHUS C Yy4€TOM 3a/ay IMPEe3eHTaluu U
0COOEHHOCTEH ayTUTOPHUHU.

CoTpyaHuvecTBo:

NOHUMAaTh U HMCIOJB30BaTh MPEUMYILIECTBA KOMAHJIHON U MHAMBUAYAJHLHON pabOThI
OpU pEIIeHWH Y4YeOHBIX 3a/ay; MPUHUMATh 1eJb COBMECTHOH JeATeIbHOCTH,
IUIAHUPOBAaTh OPTaHM3AlMI0 COBMECTHOM paboThl, pacmpeneisTh BUAbl padoT,
JIOTOBApUBATLCS, OOCYXKIaTh MPOIECC M pe3yiabTaT pabdoThl; 00001aTh MHEHUS
HECKOJIbKUX JIFOACH;

y4acTBOBaTh B IpynnoBbIx (hopmax padoThl (00CYKIeHUsI, 0OMEH MHEHHM, «MO3TOBbIE
HITYPMBD» U UHBIE); BBITIOJIHATH CBOIO YaCTh pabOThI U KOOPJAMHUPOBATH CBOU JCHCTBUS
C APYTMMHU 4YJ€HAaMHM KOMaH]Ibl; OLIECHUBATh KAU€CTBO CBOETO BKJIAJa B OOIIMIA MPOAYKT
0 KpUTEPUAM, CHOPMYJIMPOBAHHBIM YUYACTHUKAMH B3aUMOCHCTBUS.



3) Vuueepcanvuvie pecynamuenvie Oeiicmsus, obecneuusaiom — opmuposanue
CMBICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranusamnus:

e COCTaBJIATH IUJIaH, AJITOPUTM PEIICHUS 3a7a4l, BHIOUPATH CIIOCO0 PEIICHUS C YUYETOM
UMEIOIIUXCSl PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBAThH U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ y4€TOM HOBOUM HMH(OpMAITHH.

CaMOKOHTPOJIb:

e BIJIQJICTh HAaBBIKAMHU TMO3HABATENILHOM peQIIeKCUd KaK OCO3HAHHS COBEPIIAEMBIX
JNEUCTBUA W MBICIHUTENBHBIX TMPOIECCOB, HMX PE3YJIbTATOB; BIAAETh CIOCOOAMU
CaMOMPOBEPKH, CAMOKOHTPOJS MpoIlecca W pe3yibTaTa pelIeHUusT MaTeMaTH4YeCKOM
3a/1auu;

e TMPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH MPH PEIICHUU 3a7a4l, BHOCUTD
KOPPEKTHUBBI B JIEITEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX, HalJIEHHBIX
OIUOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEIU U YCIOBUSIM, OOBSCHATH MPUUYUHBI
JOCTUKEHUS WU HEAOCTIKEHUSI PE3yJIbTaTOB JESITEIBbHOCTH, HAXOAUTh OIIUOKY,
JIaBaTh OLICHKY PUOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIBTATDI
10 KITACC

OnepupoBath MOHATUAMH: TOUYKA, IPsIMAas, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX MPU PELIEHUH T€OMETPUUECKUX
3a/1ay.

OnepupoBaTh MNOHATHSMHU: MAPAUIETBHOCTh W MEPHNEHAUKYISIPHOCTH MPSAMBIX H
IIJIOCKOCTEN.

KnaccudunupoBaTe B3aMMHOE pacioioKeHUE MPSAMBIX U INIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh MOHATUSIMU: JABYTPAHHBI Yrojl, TpaHU JABYIPAHHOro yria, peOpo
JBYTPAHHOTO yIJia; JIMHEWHBIN yroyl JBYTPaHHOIO yria; TpaaycHas Mepa JBYIPaHHOIO yTJa.

OnepupoBarh MOHATUSMH: MHOTOTPAHHUK, BBIYKJIBIA W HEBBITYKJIbII MHOTOTPAHHUK,
AJIEMEHThl MHOTOTPAHHHKA, TPABUJILHBIA MHOTOTPAHHHUK.

Pacno3HaBaTe OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (IIMpaMUJa; IPU3Ma, IPSMOYIOJIBHBIN
napajuiesenunesn, kyo).

KnaccupunupoBaTh MHOTOTpaHHUKH, BBIOMpass OCHOBaHMS JJIsl  KjacCHUUKaIMH
(BBIMYKJIBIE W HEBBINYKJIbIE MHOTOIPAHHUKHU; TpPaBUJIbHBIE MHOTOTPAaHHUKU; TpPSIMbIE U
HAKJIOHHBIE NTPU3MBI, TAPAJIJIEJICIUIIEIb]).

OnepupoBath MOHATUAMHU: CEKYILAs INIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBACHATD MPUHIIMIIBI TOCTPOEHUS CEUEHUH, UCIIONIb3Ysl METOJT CIIEIOB.

CtpouTh ceyeHUs: MHOTOTPAaHHUKOB METOJIOM CJIEJIOB, BBINOJHATH (BRIHOCHBIE) MJIOCKHUE
YEepTEKU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (UTYP: BUJI CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaXOXIEHHE TE€OMETPUYECKHMX BEJIMYMH 10 o0pa3nam Win
aNropuT™MaM, NPHUMEHSSI W3BECTHbIE AHAIWTUYECKHE METOJbl NPH PEIIEHWU CTaHIAPTHBIX



MaTeMaTUYECKUX 3a7a4 Ha BBIYMCICHUE PACCTOSIHUM MEXIy ABYMsI TOYKAMH, OT TOYKH JI0
MPSMO#, OT TOYKH JI0 TUIOCKOCTH, MEXKTY CKPEITUBAIOIIUMHUCS MPSIMBIMH.

Pemarp 3amaun Ha HAaXOXIEHHE TEOMETPUYECKHMX BEIMYUH 10 o0pa3lam WiIH
QITOpUTMaM, TIPUMEHSST W3BECTHBIE AHAIWUTHUYECKHE METOIbI IMPH PEHICHUH CTaHIAPTHBIX
MaTeMaTHYECKUX 3a7ad Ha BBIUMCIICHHE YTIIOB MEXKIY CKPEUTUBAIOITUMHUCS TPSIMBIMH, MEKIY
MPSAMOM ¥ THTOCKOCTBIO, MEXY TJIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Boraucisate 00BEMBI U TIIOMIAM TIOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpH3Ma, TUPaMHIa) C
NpUMEHEHHEM (QOpMYJ; BBIUUCIATH COOTHOIICHUS MEXIy IUIOMAISIMH TMOBEPXHOCTEH,
00BEMamMu MOAOOHBIX MHOTOTPaHHUKOB.

OnepupoBaTh TOHITHSIMHU: CHMMETPUS B TPOCTPAHCTBE;, IIEHTP, OCh M IIJIOCKOCTH
CUMMETPHH; IIEHTP, OCh U TUNIOCKOCTh CUMMETPHUH (UTYPHI.

N3Bnekats, mpeoOpa3oBEIBATh U HHTEPIIPETUPOBATH HHHOPMAIIHIO O TPOCTPAHCTBEHHBIX
reOMETPHUECKUX PUTYpax, MPEACTABICHHYIO Ha YepTeKaxX U pUCYHKaX.

[Ipumensaty reomerpuyeckue (aKThl JUIsl  pEHICHUS CTEPEOMETPUYECKUX  3ajad,
MIPEAMOJIATrafoINX HECKOJIBKO IIaroB PEUICHHUsS, €CIM YCIOBHS NMPUMEHEHUS 3a/aHbl B SIBHOM
dhopme.

[IpuMeHaTh mpocTeiIre NporpaMMHbBIE CPEACTBA U DJICKTPOHHO-KOMMYHHUKAIMOHHBIC
CUCTEMBI MPHU PEIICHUH CTEPEOMETPUUECKUX 3a]1ay.

[IpuBoauTh mNpUMEpPHl MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B TMPUPOJE U IKHU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB TEOMETPUHU B UCKYCCTBE.

[IpuMeHATh TOMyYEHHBIE 3HAHHWS Ha MPAKTHKE: aHAIM3MPOBATH peabHBIC CUTyallMH U
NPUMEHSATh U3YYCHHBIE TIOHSATUS B  TMPOILlECCe TIOMCKA PEHICHUS  MaTeMaTH4YeCKU
c(hOpMYITUPOBAHHOU TMPOOJIEMBI, MOJCIUPOBATH PEAIbHbIC CUTYallMH Ha SI3bIKE T€OMETPHH,
HCCJIEIOBATh MTOCTPOSHHBIC MOJCIH C WCIIOIH30BAHUEM T'€OMETPUUYECKUX TOHATHHA U TEOPEM,
anmaparta aiareOpel; pemiaTb PAKTUYECKUE 3aJadd, CBS3aHHBIE C  HaXOXIACHUEM
rCOMETPUYCCKUX BEITUYHH.

11 KUIACC

OnepupoBatb MOHATUSIMU: MUJIMHAPUYECKas MIOBEPXHOCTH, oOpasyroiue
[AJIUHAPUYECKOH TOBEPXHOCTH, LWJIWHADP, KOHWYECKas IMOBEPXHOCTh, oOpasyromue
KOHWYECKOW TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEpXHOCTh.

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

OOBICHATH CITOCOOBI MMOTYUYEHHUS TEJT BPAIICHHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MIOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIAPOBON CErMEHT, OCHOBAHHWE CETMEHTA, BHICOTA CETMEHTA;
IAPOBOM CJIOW, OCHOBAHUE IIAPOBOTO CJIOSI, BBICOTA IAPOBOTO CJIOS; LIIAPOBOU CEKTOP.

Boraucisate 00bEMBI U TIIOMIAAN MTOBEPXHOCTEH TEN BPAIICHUS, TEOMETPUUYECKUX TEIl C
npuMeHeHueM Gopmyi.

OnepupoBath MOHATUSIMHU: MHOTOTPAaHHUK, BMHCAHHBIA B c(epy W OMHUCAHHBINA OKOJIO
cdepsr; cdepa, BMUCAaHHAS B MHOTOTPAHHUK HITA TEJI0 BPAIICHUS.

BBIYUCIATE COOTHOMIEHUS MEXAY TUIONIAJSIMHU IOBEPXHOCTEH M O00BEMaMU TOIOOHBIX
TeJ.



N3o06paxaTth uzydaemble GUTYpPHl OT PYKH M C HPUMEHEHHUEM MPOCTHIX YEePTEKHBIX
MHCTPYMEHTOB.

BbINOHATE (BBIHOCHBIE) IUIOCKHUE YEPTEXKU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX (QUTYD: BUA
CBEPXY, COOKY, CHU3Y; CTPOUTbH CEUEHHUS TEJ BPAIICHHUS.

W3Brekatb, HHTEPIPETUPOBATH U MPEe0OPa30BbIBATh HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUUYECKUX PUTypax, MPEACTaBICHHYIO Ha YEPTEKaxX U PUCYHKAX.

OnepupoBaTh MOHATUEM BEKTOP B MPOCTPAHCTBE.

BBITTONHATE IEHCTBUSI CII0KEHHUSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U YMHOKEHHS BEKTOpa
Ha YUCIIO, OOBICHITh, KAKUMHU CBOWCTBaMU OHM 00JIa1at0T.

[IprMeHATH MpaBUIIO NTapajuIeIICIUIEAA.

OnepupoBarh MOHATHUAMM: JEKAPTOBBI KOOPAHMHATHI B IMPOCTPAHCTBE, BEKTOpP, MOAYJb
BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YrOJd MEXIy BEKTOPAMH, CKAISIPHOE
IPOU3BEIACHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUIAHAPHBIE BEKTOPBI.

Haxoaute cyMMy BEKTOPOB U IPOU3BEICHUE BEKTOPA HA YHCIIO, YTOJ MEXKAY BEKTOPAMHU,
CKAJIPHOE MPOU3BEIEHUE, PACKIIAIBIBATH BEKTOP IO ABYM HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPJAWHAT.

[IpumensaTb reoMerpuueckue (akThl Ui PELIEHUS CTEPEOMETPUUECKHUX — 3a/ad,
IIPEAIONIATaIONINX HECKOIBKO IIAroB PELICHMs], €CIIM YCIOBUs NPUMEHEHUs 3aJaHbl B SIBHOU
dhopme.

Pemrars npocreiimme reoMeTprudecKue 3a1a4i Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
METO/a.

Pemars 3amauM Ha J0Ka3aTelbCTBO MATEMAaTUYECKUX OTHOLICHMM M HaxXO0XKICHUE
reOMETPUUYECKUX BEJIIMYUH MO 00pa3liamM WM aJropuTMaM, IPUMEHSs U3BECTHBIE METOJIbI MIPU
pPELIEHNH CTAHAAPTHBIX MAaTEMATHYECKUX 3a/1a4.

[IprMeHsaTh mpocTelne NPOTrPpaMMHBIE CPENCTBA U JJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUYECKHX 3a1a4.

IIpuBoauTh mNpUMEPBl MATEMAaTHYECKUX 3aKOHOMEPHOCTEHM B IIPUPOAEC U KHU3HH,
pacrio3HaBaTh NPOSBICHUE 3aKOHOB T€OMETPUM B UCKYCCTBE.

[IprMeHATh MOJy4eHHBIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATh PEAbHBIE CUTyallud U
IIPUMEHATh W3yYEHHBIE TIOHATHS B IPOLECCE TOWCKAa PEIICHHs MaTeMaTHYECKU
chOopMyJIMPOBAHHON MPOOJIEMBI, MOJICIMPOBATh pPEANbHBIE CUTyallMM Ha S3bIKE T'€OMETPHH,
HCCIIEI0BATh ITOCTPOCHHBIE MOJEIN C HCIIOJIb30BAHUEM I'€OMETPUYECKUX INOHATUN U TEOPEM,
anmapara aiareOpbl; pelarh MpPaKTUYECKUEe 3a/ladd, CBSI3aHHbIE C  HAXOXJACHHUEM
r€OMETPUYECKNX BEJIMYHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC

Ne HaumenoBanue
n/ pa3aesioB U TeM
n NMPOrpaMmblI

KoaunuyecTBO 4acoB

Bcer KoHTpoJbHbI
0 e padoThl

DJIeKTPOHHBbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

DopMbI
peanu3anuu
BOCIIUTATEIbHOIO
NOTeHIHAJIa
pasaeia

Bsenenue B
CTEPEOMETPHUIO

[IpsiMbIE U TITIOCKOCTH
B IIPOCTPAHCTBE.
[TapayieabHOCTB
IPSIMBIX U
IJIOCKOCTER

10

12 1

bu6mmoreka [IOK
https://m.edsoo.ru/1c209e3
7

bu6nmoreka [JOK
https://m.edsoo.ru/1c209e3
7

[ToOyxneHue
o0yJarmuxcs
coOJIr01aTh Ha
ypoKe
0OIIeNTPUHSATHIE
HOPMBI TTOBEICHHSI,
npaBujIa OOIICHUS
CO CTapIIUMHU
(meparorn4ecKuMu
paboOTHUKaMU) U
CBEPCTHUKAMHU
(oOyuaronumucs),
TIPUHITUTIBI
yaeOHOMU
JUCILUIUIMHEL 1
caMOOpraHu3aIlnu;
MIPUBJICUCHHE
BHUMAaHHS
oOyJaromuxcs K
IIEHHOCTHOMY
aCTeKTy
U3ydaeMbIX Ha
YpOKax sIBJICHUH,
HCIIOJIb30BaHKE
BOCITMTATEIbHBIX
BO3MOXKHOCTEH
coJiep>KaHus
pasnena depes
noxoop
COOTBETCTBYIOIIUX
YIPA)KHEHUH,
TEKCTOB JIJIsI
YTEHHMS, 33144 JIs
pelIeHus,
POOJIEMHBIX
CUTYalHH It
00CyXJIeHUS B
KJ1acce);

[IpnmeHnenue Ha
ypokax
WHTEPaKTUBHBIX
(opM paboThI C
00yJaronuMucs
(MHTENIeKTyaJIbHBI
e urpsl, (Uro rae
korga?, opeiH-



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

pUHT, CBOS UTPAa,
KBECT, UTpa-
9KCIIEPUMEHT,
urpa-
COpEBHOBaHHE),
CTUMYJIUPYIOIINE
MO3HABATEIIbHYIO
MOTHBAIUIO
00ydJaromuxcs;
JIMCKYCCHH,
KOTOpBIE JAat0T
oOyJaromumcest
BO3MO>XHOCTh
nproOpecTH ONbIT
BEJICHUS
KOHCTPYKTHUBHOTO
JTIaJIora;
rpynmnosas padbora
WM paboTa B
napax, KOTopble
y4daT 00y4arouuxcs
KOMaH/IHOH paboTe
U B3aUMO/ICHCTBUIO
C IpYTUMHU
00y4aromuMucs;
BKJTIOYECHHUE B YPOK
UTPOBBIX
npouenyp,
KOTOPBIE TOMOTAIOT
NOJIePKATh
MOTHBAIIHIO
o0ydJarommxcs K
HOJY4YEHHUIO
3HAHHI,
HAJTKUBAHUIO
MTO3UTHUBHBIX
MEXITNIHOCTHBIX
OTHOUIEHU B
KJacce, IOMOraroT
YCTaHOBJICHHIO
no0poxkenaTenbHOU
aTMocdepsl BO
BpEMsI YPOKa);
WCTIOJIh30BaHNE
UKT n
JTUCTAHIIMOHHBIX
TEXHOJIOTHI
o0y4eHwUs;
CO3JIaHHe
o0yJaronuMucs
AMEKTPOHHBIX
00pa3zoBaTebHBIX
IPOJYKTOB
(BUpTYyaJIbHBII
MYy3€H,




MYJIbTUMEININHBIE
MPE3EHTALIUH,
UTPBI, TPCHAKEPHI),
o0ecrneunBaroIIre
HWHTEJUICKTYaJIbHO -
TBOPYECKUHI
NEeITEIbHOCTHRIN
MOJIXO0J K
H3YYCHUIO
npeaMera (TeMbl,
BOIIPOCA).

[IepneHquKynsipHOCT
b IPSIMBIX U
IIJIOCKOCTEN

12

bu6mmoreka [JOK
https://m.edsoo.ru/1c209e3
7

[Ipumenenue Ha
ypokax
WHTEPAKTHBHBIX
(hopm paboTHI €
o0yJarouMucs
(MHTEIIEKTyalbHbI
e urpsl, (Uto riae
korna?, Opeitn-
PHHT, CBOSI MTDA,
KBECT, UTpa-
IKCIEPUMEHT,
urpa-
COpEBHOBaHHE),
CTHUMYJIUPYIOIINE
MI03HABATEIIbHYIO
MOTHBAIUIO
oOyJaromuxcs;
JICKYCCHH,
KOTOpBIE TAI0T
oOydJaromuMmces
BO3MOXHOCTb
PUOOPECTH OIBIT
BEJICHUS
KOHCTPYKTUBHOTO
JTaJIora;
rpynmnosas pabora
w1 paboTa B
napax, KOTOpble
y4yaT 00y4Jarouuxcs
KOMaHJTHOH paboTe
U B3aUMOJICHCTBUIO
C IpYyTUMH
00y4JarmuMHUCs;
BKJIIOYEHHUE B YPOK
HTPOBBIX
npouenyp,
KOTOPBIE IIOMOT AT
HOJIeP>KaTh
MOTHBAITUIO
o0yJaromuxcs K
MOJTYYCHUTO
3HAHUI,
HaJIa&)KHBAHUIO



https://m.edsoo.ru/1c209e37
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MO3UTUBHBIX
MEKITMIHOCTHBIX
OTHOILICHUH B
KJ1acce, MOMOTaroT
YCTaHOBJICHUIO
no0poXxKenaTeTbHOU
aTMocdepsl BO
BpEMsI YPOKa);
UCIIOJIb30BaHUE
UKT u
JTUCTAHIIMOHHBIX
TEXHOJIOTHI
o0y4eHMS;
CO3/IaHHE
00yJarouuMucs
AIIEKTPOHHBIX
00pa3oBaTeNbHbIX
MIPOYKTOB
(BUpTYyaJIbHBII
MYy3€H,
MYJIbTUMEAUITHBIC
IIPE3CHTAIINH,
UTPBI, TPEHAXKEPHI),
obecrieunBaronme
UHTEIJIEKTYaJIbHO -
TBOPYECKUI
JeSITEIIbHOCTHBIN
MOJIXOJT K
U3YYEHHUIO
npeaMera (TeMbl,
BOIIPOCA).

Vsl Mexay
NPSIMBIMA U
IUIOCKOCTSIMU

10

bu6mmoreka [JOK

https://m.edsoo.ru/1c209e3

7

IIpumeHeHue Ha
ypoKax
MHTEPAKTHBHBIX
dhopm paboThI ¢
oOyJarmumMucs
(MHTENIeKTyanbHbI
e urpsl, (Uto rae
Koraa?, OpeiH-
PHHT, CBOS HTPA,
KBECT, UTpa-
9KCHEPUMEHT,
urpa-
COpPEBHOBAHMUE),
CTUMYJIUpYIOIINE
MO3HABATEIBHYIO
MOTHBAIUIO
00ydJaromuxcs;
JMCKYCCHH,
KOTOPBIE JTAIOT
oOydaromumcst
BO3MOXHOCTb
nproOpecTH ONbIT
BEJICHUS



https://m.edsoo.ru/1c209e37
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KOHCTPYKTHUBHOTO
JTAJIOTa;
rpymnmoBas pabora
WM paboTa B
napax, KOTopble
y4daT 00y4JarouIuxcs
KOMaHJTHOH paboTe
Y B3aUMO/ICHCTBUIO
C IpyruMu
00y4JarIMUCS;
BKJIIOUEHUE B YPOK
UTPOBBIX
npoueayp,
KOTOPBIC TOMOTAIOT
NOJIIEPKATh
MOTHBAIIHIO
00ydJaromuxcs K
MOJTYYEHUTO
3HAHWMH,
HATAKUBAHUIO
MO3UTUBHBIX
MEKITMIHOCTHBIX
OTHONIEHU B
KJIacce, MOMOTaloT
YCTaHOBJICHHUIO
no0poXKeIaTeTbHOU
aTMocdepsl BO
BpEMsI YPOKa);
UCIIOJIb30BaHUE
UKT un
JTUCTAHIIMOHHBIX
TEXHOJIOTHI1
oOy4eHus;
CO3/IaHHE
oOyJaromumMucs
AIEKTPOHHBIX
00pa3oBaTeNnbHBIX
MIPOYKTOB
(BUpTYyaJIbHBII
MYy3€H,
MYyITbTUMEANITHBIC
MIPE3CHTAIINH,
UTPBI, TPEHAKEPHI),
o0ecrieunBaroIe
UHTEIJIEKTYaIbHO -
TBOPYECKUI
JEATEIIbHOCTHBIN
MTOIXO0JT K
U3YYECHUIO
npeameTa (TeMBl,
BOIIPOCA).

MHororpanHuKu

11

bu6nmnoreka [JOK
https://m.edsoo.ru/1c209e3
7

[IpnmeHenne Ha
YpOKax
WHTCPAaKTUBHBIX



https://m.edsoo.ru/1c209e37
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dhopm paboThI ¢
o0yJarmuMucs
(MHTENIEeKTyalbHbI
e urpsl, (Uto rae
Koraa?, OpeiH-
pUHT, CBOS UITPAa,
KBECT, Urpa-
OKCIIEPUMEHT,
urpa-
COpPEBHOBaHUE),
CTUMYJIUPYIOIIHE
MO03HABATEIILHYIO
MOTHBAIIHIO
o0yJaromuxcs;
JTUCKYCCHUH,
KOTOpPBIC JAFOT
oOydJaromuMmces
BO3MO>XHOCTh
IpPUOOPECTH OIBIT
BEJICHUS
KOHCTPYKTHUBHOTO
JTIAJIOTa;
rpynmnoBas pabota
i paboTa B
napax, KOTopble
ydaT 00y4aroumxcs
KOMaH/JHOH paboTe
Y B3aUMO/JICHCTBUIO
C IpyruMu
00yJaronmMucs;
BKIIIOUEHUE B YPOK
UTPOBBIX
npouenyp,
KOTOPBIC TTOMOTAIOT
MOJIIEPKATh
MOTHBAIIHIO
oOyJaromuxcs K
MOJTYYEHUTO
3HAHUM,
HATAKUBAHUIO
MO3UTHUBHBIX
MEKITMIHOCTHBIX
OTHOUIEHUH B
KJIacce, MOMOTaroT
YCTaHOBJICHHUIO
T0OpoKenaTeTbHOM
aTMocQepsl BO
BpeMsl YpPOKa);
UCTIONb30BaHUE
UKT un
JTUCTAHIIMOHHBIX
TEXHOJIOTHI1
oOydeHus;
CO3/IaHHE
o0yJarmuMucs




O0BEMBI
MHOTOTPaHHHKOB

bu6mmoreka [IOK

https://m.edsoo.ru/1c209e3

7

IIEKTPOHHBIX
00pa3oBaTeNbHBIX
MPOJYKTOB
(BUpTYyaJIbHBII
My3eid,
MYJIbTUMEIUHBIE
IpPEe3eHTAalNH,
UT'PBI, TPEHAXKEPBHI),
o0ecreunBaroIe
UHTEIJIEKTYaJIbHO -
TBOPYECKUH
JEATEIIbHOCTHBIN
MOJIXOJ K
U3YYEHHUIO
npeaMeTa (TeMbl,
BOIIPOCA).
Nunnyuposanue u
HOJIIEPIKKA
UCCJIEIOBATEIBCKO
U IeATEeNbHOCTH
oOyyJaronumxcs B
pamKax
peaiuzalyu UMu
WHAUBUAYAIbHBIX U
TPYIIOBBIX
UCCIIEIOBATEIbCKU
X TIPOCKTOB, YTO
Jact
oOyyJaromumces
BO3MO>KHOCTh
IpUOOPECTH HABBIK
CaMOCTOSITEJILHOTO
pelieHus
TEOPETUYECKON
POOJIEMBI, HABBIK
TeHepUPOBAHUS U
odopmIIeHUS
COOCTBEHHBIX HIEH,
HaBBIK
YBaXXUTEITLHOTO
OTHONICHHS K
YYKUM HJICIM,
0(OpMJIICHHBIM B
paboTtax n1pyrux
HCCIIeIoBaTeNIeH,
HaBbIK TyOJIMYHOTO
BBICTYIUICHUS
nepes ayaguTopuen,
apryMEeHTHUPOBAHHUS
Y OTCTauBaHUs
CBOEH TOYKHU
3peHusi; pa3BUTHE
HABBIKOB
yOJIMYHOTO



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

[ToBTOpeHue:
CEUEHUs, PACCTOSIHUS
U YIJIbI

bu6mmoreka [JOK

https://m.edsoo.ru/1c209e3

7

BBICTYTUICHUSI
nepes ayaAuToOpueH,
apryMEHTHPOBaHUS
1 OTCTalBaHHS
CBOCH TOYKH
3peHHsL.

OpTraHU3aIHs
ITOMOILIU
MOTHBHPOBAHHBIX
U DPYAUPOBAHHBIX
YUEHUKOB
HCIBITEIBAIOILMM
TPYIHOCTH B
YCBOCHUU
y4eOHOTO
MaTtepuaia
OTHOKJIACCHHMKAM,
Marolen
COI[UAJIEHO
3HAYMMBIH OIBIT
COTPYIHUYECTBA U
B3aMMOIIOMOIIA

OBILIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

68
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11 KIIACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
NMPOrpamMMbl

KoaunuyecTBO 4acoB

Bcero
padoThI

KonTpoJbHble

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Dopmbl
peaau3zanuun
BOCIIUTATEIbHOIO
NMOTEeHIuAIA
pazaena

Tena BpameHnus

12

bubnnoreka IIOK

https://m.edsoo.ru/1c209e37

NuunuupoBanue u
MOIIEPIKKA
HCCJIEIOBATEIbCKON
NESATEIILHOCTH
oOydJaronuxcs B
paMKax peanu3aiuu
UMU
WHIUBUIYAIbHBIX U
IPYIIOBBIX
HCCIIeI0BATEIHCKUX
MIPOEKTOB, UTO JACT
oOyyJaromumces
BO3MO>XHOCTh
IpUOOPECTU HABBIK
CaMOCTOSITENILHOTO
pelIeHus
TEOPETUUYECKOM
poOJIEMBI, HABBIK
TeHepUPOBAHUS U
oopmITCHHS
COOCTBEHHBIX HJIEH,
HaBBIK
YBaXXUTETHLHOTO
OTHONICHHS K
YYKUM HJICIM,
0(hOpMIICHHBIM B
paboTtax apyrux
HCCIIeIoBaTeIIeH,
HaBBIK MYOJINYHOTO
BBICTYIUICHUS
nepes ayauTopHuei,
apryMEHTUPOBAHHUS
U OTCTauBaHUs
CBOEH TOYKH
3peHUsl; pa3BUTHE
HaBBIKOB
nyOJIMYHOTO
BBICTYIUICHUS
nepes ayaIuTopuei,
apryMEHTHPOBAHHMS
U OTCTAauBaHUs
CBOEH TOYKH
3pEHHUsL.

O0BEMBI TEIT

bu6nuoreka [IOK

https://m.edsoo.ru/1c209e37

[IpnmeHnenne Ha
ypoKax

WHTCPAaKTUBHBIX
¢dopM paboTHI C
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00yJaronuMucs
(MHTeNIeKTyanbHbIC
urpsl, (Uto roe
korna?, Opeitn-
pUHT, CBOS UITPAa,
KBECT, UTpa-
JKCIIEPUMEHT, Urpa-
COpPEBHOBAHMUE),
CTUMYJIUPYIOIIHE
MO03HABATEIILHYIO
MOTHBAIIHIO
o0OyJaromuxcs;
JTUCKYCCHH,
KOTOpPBIC JAFOT
oOydJaromuMces
BO3MO>XHOCTh
IPUOOPECTH OIBIT
BEJICHUS
KOHCTPYKTHUBHOTO
JIMaJora;
rpynmnoBas pabota
Wi padoTa B
napax, KOTopble
y4aT 00y4arouuxcs
KOMaH/JHOH pabote
Y B3aUMO/JICHCTBUIO
C IpyruMu
00yJaroumMucs;
BKIIIOUEHUE B YPOK
UTPOBBIX TMPOIIEAYD,
KOTOPBIE TOMOTAIOT
MOJIIEPIKATh
MOTHBAIIHIO
00yJaromumxcs K
MOJTyYEHUIO
3HAHHI,
HAJTAKUBAHUIO
MTO3UTHUBHBIX
MEKITMIHOCTHBIX
OTHOUIEHU B
KJ1acce, MOMOTaroT
YCTaHOBJICHHIO
no0poXkKenaTeTbHOU
aTMocdepsl BO
BpEMsI YPOKa);
WCTIOJIh30BaHNE
UKT n
JTUCTAHIIMOHHBIX
TEXHOJIOTUI
o0y4eHwUs;
CO3JIaHHe
o0yJaronuMucs
AMEKTPOHHBIX
00pa3zoBaTeNbHBIX

IPOJYKTOB




(BUpTYaIbHBII
MYy3€H,
MYJIbTUMEINITHBIE
MPE3CHTAIINH,
UTPBI, TPCHAKEPHI),
obecrnieunBaroIIne
UHTEJJICKTYaJIbHO -
TBOPYECKUHI
NEeITEIbHOCTHRIN
MOJIXOJT K
U3YYECHHUIO
npeaMmera (TeMbl,
BOIIPOCA).

Bexkrops! u
KOOPJMHATHI B
IIPOCTPAHCTBE

10

bubmmoreka [IOK
https://m.edsoo.ru/1c209e37

[Ipumenenue Ha
ypoKkax
WHTEPAKTHBHBIX
¢dopm paboThI C
o0Oy4armuMucs
(MHTEIUIeKTyaTbHBIC
urpsl, (Uto roe
korna?, Opeitn-
PHHT, CBOSI MTDA,
KBECT, UTpa-
IKCHEPUMEHT, UTpa-
COpPEBHOBAHMUE),
CTHMYJIUPYIOIINE
M03HABATEIIbHYIO
MOTHBAIUIO
00yyJaromumxcs;
TUCKYCCHU,
KOTOpPBIC JAFOT
oOy4aromumcs
BO3MOYXHOCTh
nproOpecTH ONbIT
BEJICHUS
KOHCTPYKTHUBHOTO
JIMaJora;
rpymnmoBas pabora
WM padoTa B
napax, KOTOpbIe
y4ar 00y4aromuxcs
KOMaHJHOH paboTe
U B3aUMOJICUCTBHIO
C IpyTUMU
00y4JarIuMuCs;
BKITIOUCHUE B YPOK
UTPOBBIX MPOIIEAYD,
KOTOPBIEC TOMOTAIOT
HOJIePIKATh
MOTHBAIIHIO
o0yJaromumxcs K
MOJTYYCHHUTO
3HAHUI,
HaJKUBAHUIO



https://m.edsoo.ru/1c209e37

MO3UTUBHBIX
MEKITMIHOCTHBIX
OTHOILICHUH B
KJIacce, MOMOTaloT
YCTaHOBJICHUIO
no0poXxKenaTeTbHOU
aTMocdepsl BO
BpEMsI YPOKa);
UCIIOJIb30BaHUE
UKT u
JTUCTAHIIMOHHBIX
TEXHOJIOTHI
o0y4eHMS;
CO3/IaHHE
o0yJarouuMucs
AIIEKTPOHHBIX
00pa3oBaTeNbHbIX
MPOIYKTOB
(BUpTYyaJIbHBII
MYy3€H,
MYyJIbTUMEANITHbBIC
IPE3CHTAIINH,
UTPBI, TPEHAXKEPHI),
obecrieunBaronme
UHTEIJIEKTYaJIbHO -
TBOPYECKUI
JEeSITEIIbHOCTHBIN
MOJIXOJT K
U3YYECHUIO
npeaMera (TeMBlI,
BOIIPOCA).

IToBTOpEHME,
o0oO1Ienue,

3HaHUH

cucreMaTu3sanusa

bu6mmoteka [IOK
https://m.edsoo.ru/1c209e37

OpraHHu3aIus
ITOMOII!
MOTHUBHPOBAHHBIX U
IPYAUPOBAHHBIX
YUEHUKOB
HCIBITBIBAIOILINM
TPYIHOCTH B
YCBOEHUHU y4eOHOT0
MaTepuana
OJHOKJIACCHUKAM,
Jaronied conuaibHO
3HAUYNUMBIN OITBIT
COTpYJIHUYECTBA U
B3aUMOIIOMOIIH

OBIIEE KOJIMYECTBO

YACOB I10
I[TPOTPAMME

34

[Tpu peanuzanuu PaGoueit mporpaMMbl BO3MOKHA HHTErpalusi OUHOTO 00Y4YEeHUs ¢ 00yUEHUEM C
IIPUMEHEHHEM JIMCTaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH, AIEKTPOHHBIM 00yueHuem. [1pu
OpraHu3anuu o0y4eHus ¢ IPUMEHEHUEM JUCTaHLMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHH, JIEKTPOHHOTO



https://m.edsoo.ru/1c209e37

00y4eHHs UCTIONB3YIOTCS YKa3aHHBIC B JaHHOM IPUIIOKEHUH JIEKTPOHHBIE (IM(poBHIe) 00pa3oBaTeIbHBIC
pecypcehl.



IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJTACC
Ne KosmnuecTBo yacos
Tema ypoka
n/n Bcero

OcHOBHBIE IOHATHS CTEPEOMETPUU: TOUKA, IPSIMasi, IIOCKOCTb,

1 npoctpancTBo. [IpaBuia n3o0pakeHus: Ha pUCYHKaxX: N300paKEHUS 1
IUIOCKOCTEH, MapaieNIbHBIX MPSAMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

5 [TonsiTust: mepecexarouyecs MmiI0CKOCTH, IepeceKarouecs npsamas u 1
MJIOCKOCTh

3 [NonsATus: mepecekaromumecs MmIOCKOCTH, IEPECEKAIOIIUECS MPsIMast U 1
MJIOCKOCTh

4 3HAaKOMCTBO C MHOTOTPaHHUKAMH, W300pa’keHre MHOTOTPaHHUKOB Ha 1
PHUCYHKaX, Ha MPOSKIIMOHHBIX YePTEKaX

5 HauanpHbie cBeieHUS 0 KyOe U mupaMujie, UX pa3BEPTKH U MOJIETIH. 1
CeueHnst MHOTOTPaHHUKOB

6 HauanbHble cBeZieHHs 0 KyOe U mUpaMue, UX Pa3BEPTKUA U MOJICIIH. 1
CeueHnst MHOTOTPaHHUKOB

7 [TonsTre 06 aKCHOMAaTUYECKOM ITOCTPOSHUH CTEPEOMETPHU: AKCHOMBI 1
CTEPEOMETPHUH U CIEICTBHSI U3 HUX

3 [TonsiTre 06 akCMOMaTHYECKOM MOCTPOSHUU CTEPEOMETPHH: AaKCUOMBI 1
CTEPEOMETPUU U CIEACTBHS U3 HUX

9 [TonsTre 06 aKCHOMAaTHYECKOM ITOCTPOSHUH CTEPEOMETPHU: AKCHOMBI 1
CTEPEOMETPHUH H CIIECTBHS U3 HUX

10 [NonsTre 06 aKCHOMAaTUYECKOM ITOCTPOSHUH CTEPEOMETPHUHN: aKCHOMBI 1
CTEPEOMETPHUH H CIIEJICTBHS U3 HUX

1 B3anMHoe pacnosoxkeHne npsMbIX B IPOCTPAHCTBE: MEepeceKaromecs, 1
napasuieTbHbIe U CKPEIIMBAIOIINECS TPSIMbIE

12 [TapannenbHOCTh NPSIMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MapaslieIbHbIE 1
IpsSIMBIE B IPOCTPAHCTBE; MAPAIIIETBHOCT TPEX MPSAMBIX

13 [TapaniensHOCTh MPSMBIX U MJIOCKOCTEH B IPOCTPAHCTBE: 1
[TapamienbHOCTE IPAMOM U INIOCKOCTH

14 VYTl ¢ COHaNpPaBIEHHBIMUA CTOPOHAMHU 1

15 Yron mexay npsiMbIMU B IPOCTPAHCTBE 1

16 VYron Mexay nNpsIMbIMU B IPOCTPAHCTBE 1

17 [TapamienbHOCTD MIOCKOCTEH: MapaienbHble TNIOCKOCTH 1

18 CBolicTBa napajuieabHbIX IIOCKOCTEN 1

19 [Tpocreiimne npocTpaHCTBEHHbIE (PUTYPBI HA TUIOCKOCTH: TETPadip, KyoO, 1
napaieseuIe]]

20 [TocTpoenue ceuenumii

21 [TocTpoenue ceuenumii

99 KonTponbhas pabota no teme "lIpsiMble 1 MII0OCKOCTH B IPOCTPAHCTBE. 1

[TapaieabHOCTh MPSIMBIX U TUIOCKOCTEH"




[IeprieHAUKYIAPHOCTD NPSAMOM U IIJIOCKOCTH: IIEPIICHIUKYIISIPHBIC

23 1
IpsSMbIE€ B IPOCTPAHCTBE

24 [IpsiMbIe mapaienbHbIe U IEPIECHANKYIISIPHBIE K TTTIOCKOCTH 1

25 [psiMble mapasnienbHble U NePHIeHIUKYISPHBIE K TUIOCKOCTH 1

26 [Ipu3Hak nepneHMKyISIpHOCTH MPSIMON U IUIOCKOCTH 1

27 [Ipu3Hak nepreHANKYIIPHOCTH IPSIMOU U INTIOCKOCTH 1

28 Teopema o npsMOii IEPIICHANKYIISPHOH IJIOCKOCTH 1

29 Teopema o0 IpsIMO MEPIICHIUKYISIPHOM TIOCKOCTH 1

30 Teopema o IpsIMO¥ TePIIEHANKYISIPHON TUIOCKOCTH 1

31 [lepnieHuKyIIsAp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOUYKH JI0 IJIOCKOCTH, 1
paccTosiHUE OT NPSAMOMN A0 MIIOCKOCTH

32 [eprienAuKyYIAp ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 IIIOCKOCTH, 1
paccTosiHUe OT MPSAMOM J0 MIIOCKOCTH

33 [leprienAMKyYISAp ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 TIOCKOCTH, 1
paccTostHue OT MPSMOM J0 TIOCKOCTH

34 [TepnieHMKyIIsAp U HAKIOHHBIE: PACCTOSIHME OT TOUYKH JI0 IJIOCKOCTH, 1
paccTosiHUE OT NPSAMOMN A0 MIIOCKOCTH

35 VYTIBI B IPOCTPAHCTBE: YTOJI MEXTY MPSIMOM U TUIOCKOCTHIO

36 JIByrpaHHbIN yroJi, TMHEHHBIN Yroj ABYTPaHHOTO yria

37 JIByrpaHHbIN yroj, TUHEHHBIN yrojl ABYIpaHHOIO yria 1

38 [TepnieHIUKYIAPHOCTD MIIOCKOCTEMN: MPU3HAK NEPIEHIUKYIAPHOCTH ABYX 1
IIJIOCKOCTEN

39 [TepnieHIUKYIAPHOCTD MIOCKOCTEN: MPU3HAK NEPIEHIUKYISIPHOCTH ABYX 1
IIJIOCKOCTEMN

40 [eprieHAMKYIAPHOCTH MIIOCKOCTEN: IPU3HAK MEPIICHAUKYISIPHOCTH JIBYX 1
IIJIOCKOCTEMN

41 Teopema o0 Tpéx neprneHauKyIsIpax 1

42 Teopema o TpEX mepreHANKYIIpax

43 Teopema o0 Tpéx neprneHauKyIsIpax 1

44 Konrtponsnas padora o remam "[leprneHIUKyIIpHOCTh NPSAMBIX U 1
riockocTei" 1 "YTibl MeXAYy NPSIMBIMU U TNIOCKOCTAMH"

45 [TonsTHE MHOTOTPaHHNKA, OCHOBHBIE DJIEMEHTHI MHOTOTPaHHHKA, 1
BBIITYKJIBIE U HEBBITYKIIbIE MHOTOTPAaHHHUKH; Pa3BEPTKa MHOTOTpaHHHUKA

46 [Ipu3ma: N-yronpHasi mpu3Ma; rpaHd U OCHOBAHUSI IPU3MBI; TIpsiMast U 1
HaKJIOHHAs IPU3MbI; OOKOBas U MOJIHASI TTOBEPXHOCTH MPU3MBI

47 [Tapannenenunen, NpsAMOYTOIbHBIN MapauIeNICIIAIIE U €0 CBOMCTBA 1
[Mupamuaa: N-yrojapHas MUPaMUAa, TPAHA U OCHOBAHHE MTUPAMUJIBI;

48 OOKOBas M TOJTHASI TOBEPXHOCTH TUPAMHUIBI; TPABUIIbHAS U YCCUEHHAS 1
nupamuIa
[IpaBuIbHBIE MHOTOTPAHHUKHU: TIOHSATHE IPABUIBHOIO MHOTOTPAHHUKA;

49 npaBUIbHASA MPU3Ma U MPaBUIIbHAS MUPAMUA; IPaBUIbHAS TPEYroabHas 1
nUpaMu/Ia ¥ MPaBIIILHBINA TETPadp; KyO

50 [IpencraBnenue o MpaBUIBLHBIX MHOTOTPAHHUKAX: OKTAdP, TOJEKAdAP U 1




UKOCAdIP.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOUKH, IPSIMOH,

51 MJIOCKOCTH. DJIEMEHThI CHMMETPUHU B MUPAMUJIAX, MapajuIeeuIe1ax, 1
MPABUJILHBIX MHOTOTPaHHHKAX
52 Bprunciienre 351eMeHTOB MHOTOTPAaHHUKOB: pEOpa, TUaroHasu, yribl 1
[Tnomans 60KOBOI MOBEPXHOCTH U IOJHOM MOBEPXHOCTH MPSMON
53 IPU3MBI, TUIOIIAb OCHOBAHHMA, TeOpeMa 0 OOKOBON TTOBEPXHOCTH 1
IIPSIMOM TIPU3MBI
[Tnomane 60KOBOM MOBEPXHOCTH M MOBEPXHOCTH MPABMIIbHOMN
o4 NUPaMU/IbI, TEOPEMa O TUIOIAAN OOKOBOM MOBEPXHOCTH YCECUEHHON 1
TTUPAMHU/TBI
55 KoHnTtposbHast pabota o teme "MHOrorpaHHUKH" 1
56 [onsarue 06 06vEMe 1
57 O0BEM TUpaMu bl 1
58 O06bEM nupamMu b1 1
59 O0BEM TUpaMuIbI 1
60 O0BEM nupamMuIb1 1
61 O0BbEM TPU3MBI 1
62 O0BEM TTPU3MBI 1
63 O0BbEM TPU3MBI 1
64 KonTponbnas pabota no reme "OOBbEMBI MHOTOTPaHHUKOB" 1
65 [ToBTrOpenue, o6o0meHne cucTemarn3anus 3Hanuid. [loctpoenune 1
CEYEHUI B MHOTOTPAHHUKE
[ToBTOpeHnue, o0o0IIEeHNe cucTeMaTH3alus 3HaHui. Beruncinenue
66 pPacCTOSHUMN: MEXy IBYMS TOYKAMU, OT TOYKHU J0 IPSIMOH, OT TOUYKH J0 1
TUIOCKOCTH, MEXAY CKPEIIMBAIOIIUMUCS TPSIMBIMU
67 Hroroas xonTpoapHas pabora 1
[ToBTOpEeHue, 06001IeHNE crcTeMaTH3alNs 3HaHUW. Bbruncinenue yrios:
68 MEXY CKPEITHBAIOIIUMUCS MPSMBIMH, MEXTy IPSIMOI U TUIOCKOCTBIO, 1
JBYTPaHHBIX YTJIOB, YIJIOB MEXY IJIOCKOCTSIMHU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KIIACC

Ne KosauvecTBO 4acoB
Tema ypoka
n/n Bcero

1 Cdepa u map: neHTp, paanyc, AMaMeTp; IIOIIAIb OBEPXHOCTH cepbl 1

5 B3aumHuoe pacrionoxxenue cepsl U IIOCKOCTH; KacaTellbHas MII0CKOCTh 1
K cdepe; mromanb chepbl

3 N3o6paxenue chepsl, mapa Ha mmockoctu. CeueHus mapa 1

4 Hunuaapudeckas MOBEPXHOCTh, 00pa3yroliye HUINHAPHIECKON 1
MMOBEPXHOCTHU, OCh HUIMHIPUUECKON OBEPXHOCTH

5 Hunmuuap: ocHOBaHUS M OOKOBAs IIOBEPXHOCTH, 00Pa3yIoIIas U OCh; 1
IUIOIIAb OOKOBOM M TIOJTHOM MOBEPXHOCTH
N306paxenune uunuHapa Ha miaockoctu. PazsépTka nunuuapa. Cedenus

6 HMWIMHJpA (IUI0CKOCTBIO, MapajieIbHON WIN NEPIEHIUKYISIPHOU OCH 1
HUATTUHIPA)

7 Konunyeckas HOBerHOSTB, o0pa3yrolire KOHUYECKOM MOBEPXHOCTH, OCh 1
Y BepIIMHA KOHUYECKOHN MOBEPXHOCTH

8 Konyc: ocHoBanue u BepiirHa, 00pa3yromas U OCh; IJI0Ia b OOKOBOU U 1
MOJTHOW TIOBEPXHOCTH

9 Y ced€HHBIN KOHYC: 00pa3yrolue 1 BbICOTa; OCHOBaHUS U OOKOBas 1
MTOBEPXHOCTh
N3o06paxenune konyca Ha miockocTd. Pa3séptka konyca. Ceuenus

10 KOHYca (TUIOCKOCTbIO, MapalJIeIbHONH OCHOBAHUIO, U MJIOCKOCTHIO, 1
MPOXOIAIICH Yepe3 BEpIINHY)

11 KomM0Ounanust ten BpaiieHus 1 MHOTOIpaHHUKOB 1

12 MHororpaHHHK, ONTUCaHHBINA 0KoJI0 chepsl; chepa, BIUcaHHAS B 1
MHOTOTPaHHUK WJIN B TEJIO BPALICHUS

13 [TonsitTre 06 06béMe. OCHOBHBIE CBOWCTBA O0BEMOB TET

14 O06bEM UIMHApa, KOHyCa

15 O06BEéM mapa u riomazab chepst

16 [TogoOuebIe Tena B npoctpancTBe. COOTHOMICHUS MEXTY TUTOMIAASIMU 1
MMOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEI

17 KonrtponsHas pabora no remam "Tena Bpamenus" u "O6bemsl Ten" 1

18 BexTop Ha JI0CKOCTH U B IPOCTPAHCTBE 1

19 CrnosxeHue v BBIYMTAHNE BEKTOPOB 1

20 YMHOXEHHE BEKTOpa Ha YHCIIO 1

21 Paznoxenne BekTopa 1o TpéM HEKOMITJIAaHAPHBIM BeKTopaM. [IpaBuiio 1
napaiesienumnea

99 Pemenwue 3anay, cBSI3aHHBIX C MPUMEHEHHEM MTPABIII JCHCTBHI C 1
BEKTOpaMH

23 KoopanHaTHO-BEKTOPHBI METO/I IPH PEIICHIH T€OMETPHUECKUX 3324 1

24 [IpssmMoyronbHas cucTeMa KOOpAUHAT B IpOcTpaHcTBe. KoopanHaTe 1

BCKTOpA. HpOCTCfIIJ.IHC 3aa4u B KOOpAHUHATax




25

VYron mexay Bekropamu. CKallsipHOE TPOU3BEAECHNE BEKTOPOB

26 Brruncnenue yrioB My NPSMBIMU U TUIOCKOCTSIMHU

97 KonrtponsHas pabora o Teme "BekTopbl 1 KOOpAUHATHI B 1
npocrpaHcrae”

08 [ToBTOpenue, o0o0mIeHNE U cucTeMaTH3anus 3HaHui. OCHOBHBIE 1
¢burypsl, pakThl, TEOPEMBI Kypca INIaHUMETPUU

29 [ToBTOpenue, 06061IeHNe U cucTemaTu3anus 3HaHuil. OCHOBHBIE 1
¢burypsl, pakThl, TCOPEMBI Kypca IIIaHUMETPUU

30 [ToBTOpeHME, 0600IIIEHNE U cUCTeMaTH3allvs 3HAHUN. 3a1a9n 1
TUTAHUMETPUHU H METOJIBI UX PEIICHUS

31 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIIMS 3HAHUH. 3a1a9n 1
TUTAHAMETPUHU F METOJIBI UX PEIICHUS

39 [ToBTOpenue, 06061IeHne U cucTemaTu3anus 3HaHuil. OCHOBHBIE 1
¢burypsl, GpakThl, TEOPEMBI Kypca CTepeOMETPUH

33 HToroBast KOHTpOJIbHAS paboTa

34 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIMS 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




MPOBEPSIEMBIE TPEGOBAHMUS K PE3YJIbTATAM OCBOEHHMA OCHOBHOM
OBPA3OBATEJBHON MTPOT'PAMMBI

10 KJTACC
Kon . .
IIpoBepsiemble mpeIMeTHbIE Pe3yJIbTAThI 0CBOCHNSI OCHOBHOM 00pa3oBaTe/IbHOM
HIPOBEPIEMOTO NPOrpaMMbl CpeHero oo1ero oopa3oBaHus
pe3yJbTarta
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, IPsAMasi, INIOCKOCTb
25 [IpumeHsaTs aKCHOMBI CTEPEOMETPUM U CIEACTBUS M3 HUX [pPU  PELICHUU
' reoMEeTPUYECKUX 3a1a4
23 OnepupoBaTh MNOHATUSAMM: MAPAICIBHOCTh M HEPHEHAUKYISAPHOCTb MPSIMBIX H
' IIJIOCKOCTEN
7.4 KnaccugunupoBars B3auMHOE pacloI0kKeHNe NPSAMBIX U IUIOCKOCTEH B IPOCTPaHCTBE
OnepupoBaTh MOHATUSAMH: JIBYTPAaHHBIA Yroji, IpaHd [JBYTPaHHOIO Yyrya, pedpo
7.5 JBYTPAHHOI'O YIUIA, JIMHEWHBIA YroJl JBYI'PAaHHOIO yIua, TpagyCcHas Mepa JBYI'PaHHOIO
yria
5 OnepupoBaTh HNOHATHSMU: MHOTOTPAHHUK, BBIIYKJIBIH U HEBBITYKJIbII MHOIOIpPaHHUK,
' 3JIEMEHTHl MHOTOTPaHHUKA, PAaBUIbHBI MHOTOTPaHHUK
24 PacrioznaBath OCHOBHBIE BUbI MHOTOTPAHHUKOB (MIMpaMuja, Ipu3Ma, MpsiMOyTOJIbHbBIN
' napasenenurnes, Kyo)
KnaccupunupoBarb MHOTOTpaHHUKH, BBIOMpas OCHOBaHMS Ui KiIacCU(UKAIUH
7.8 (BBIMTYKJIbIE U HEBBIYKJIbIE MHOTOTPAaHHUKH, MPaBUJIbHBIE MHOTOTPAHHUKH, MpPSIMbIE U
HaKJIOHHBIE IPU3MBI, MapauIesIeTUuIIe/Ibl)
7.9 OnepupoBaTh MOHATUAMH: CEKYIasl NIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB
210 OOBSICHATh TNPUHIUIBl TOCTPOEHUS CEYEHWH MHOTOIPAaHHUKOB, HCHONb3YsI METOA
' CIIEJIOB
211 CTpouTh ceyeHUss MHOTOTPAHHUKOB METOOM CJIE€ZIOB, BBINOIHATH (BBIHOCHBIE) MJIOCKHE
' YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYD: BUJ CBEPXY, COOKY, CHU3Y
Pemarp 3amaun Ha HaxoXXIEHHE TE€OMETPUYECKUX BEJIMYMH [0 o0pasuam WiH
QIropuT™MaM, TPUMEHSAS W3BECTHBIE AHAIMTUYECKUE METOABl IpPU  PELICHUH
7.12 CTaH/JApPTHBIX MaTEMaTHYECKUX 3a/a4 Ha BBIYUCIEHHE PACCTOSHUNU MEXKIy ABYMS
TOYKAMH, OT TOYKH 10 IPSIMOM, OT TOYKH A0 IIOCKOCTH, MEXJY CKPEIMBAIOIIUMUCS
TPSIMBIMH
7.13 Pemarp 3agaun Ha HaxoXXIEHHE TE€OMETPUYECKUX BEJIMYMH [0 o0pasuam WiH




aJIropuTMam, INPpUMCHAA  HU3BCCTHBIC  AQHAJIMTHYCCKHEC  MCTOABI IIpU  PCIICHHUU
CTaHJApPTHBIX MATEMAaTHYCCKUX 3aaa4 Ha BBIYHMCJICHUC YIJiOB MCKOY
CKPCIIUBAKOINMHUCA IIPAMBIMH, MCKIY HpﬂMOfI N IIJIOCKOCTBIO, MCKIY IIIIOCKOCTAMU,

JBYT'PAaHHBIX YIJIOB

Boeruncnsate 00bEMBI U TUIOMIAIA TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIpH3Ma, MUPAMUIA)

7.14 C IpUMEHEeHHEM (OPMYJI, BEIYUCIATh COOTHOILCHHS MEKIY IUIOLIAIMH ITOBEPXHOCTEH,
00BbEMaMu TIOOOHBIX MHOTOTPAaHHHUKOB
216 OnepupoBaTh MOHATHAMHU: CHMMETPHS B TPOCTPAHCTBE, ILIEHTP, OCb M IJIOCKOCTb
' CHMMETPHH, IIEHTP, OCh ¥ IUIOCKOCTh CUMMETPHH (HUTyPHI
W3Bnekarts, npeoOpa3oBHIBATH u UHTEPIPETUPOBATH UHPOPMALIUIO 0
7.16 IPOCTPAaHCTBEHHBIX T'€OMETPUYECKUX (uUrypax, NpPEACTaBICHHYIO Ha 4YepTexax |
pPHCYHKax
[Ipumenste Teomerpuyeckre (ATl A PEHICHHS CTEPEOMETPUYECKHX —3ajad,
7.17 IPEAINOJIararolX HECKOJIbKO IAroB PEHICHUs, €CIH YCIOBHS NPUMEHEHHS 33a/1aHbl B
SBHOM (hopme
218 [IpumMeHnsTh pOCTEUIIME MPOTPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHUKAITHOHHBIC
' CHCTEMBI ITPH PEIICHHH CTEPEOMETPUIECKUX 3a/1a4
219 [lpuBoauTH mpHUMEpHl MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOJAEC M IKU3HH,
' pacro3HaBaTh MPOSIBJICHNE 3aKOHOB T€OMETPHUHU B HCKYCCTBE
[IpuMeHsTh OTy4YEeHHBIC 3HAHUS HA MPAKTUKE: aHATM3UPOBATh PEAIbHBIC CUTYAIlMH H
OPUMEHATh H3Y4YEHHBIE IIOHATUS B IIpOLIECCe IOMCKA pELICHUS MaTeMaTH4YeCKU
290 chopMynupOBaHHON TPOOJIEMBI, MOJIETUPOBATh pEAIbHBIC CHUTYallMd Ha S3BIKE
' reOMEeTPUH, MCCIEN0BATh MOCTPOECHHBIE MOJIENN C HCIOJIb30BaHHEM TI€OMETPUYECKUX
MOHATHI W TeopeM, ammapara ainreOpbl, penrath NPaKTUYeCKHe 3a/laud, CBSI3aHHBIE C
HaXO0KJICHUEM IeOMEeTPUYECKUX BETUYNH
11 KJIACC
Kon . .
IIpoBepsiemble nNpeAMeTHBIE Pe3yJabTAThl 0CBOCHHS OCHOBHOI 00pa3oBaTe/ibHOIl
MIPOBEPSEMOTO NPOrpaMMbI CpeJHero o01ero oopa3oBaHus
pe3yJabTara
6 I'eomeTpus
OnepupoBaTb  NOHATHSAMH:  LMIMHIpUYECKass  IMOBEPXHOCTh,  OOpasyromue
6.1 IMHAPHYECKOW TIOBEPXHOCTH, IWIMHAP, KOHHYECKas IMOBEPXHOCTh, O0Opa3yroIIne
KOHMYECKOW TOBEPXHOCTH, KOHYC, cheprueckasi IOBEpXHOCTh
6.2 Pacno3naBate Tena BpaieHus (WIMHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHSI TEJ BPALLICHHS




6.4

KnaccudumupoBars B3auMHOE pacmoioskeHHe cPephl U TIOCKOCTH

OHGpHpOBaTI) TTOHATUSAMU: HlapOBOﬁ CETMCHT, OCHOBAHHEC CEITMCHTA, BbICOTA CEIrMEHTA,

o IIapOBO#1 CJI0HM, OCHOBAaHHE IIAPOBOTO CJIOSA, BBICOTA IIAPOBOTO CJIOs, IAPOBON CEKTOP
6.6 Boeruncnsate 00bEMBI B TUTOIIAIA TIOBEPXHOCTEH TN BpallleHUs], TEOMETPUICCKHIX TEIl C
' npuMeHeHHeM (GopMy
6.7 OmnepupoBaTh MOHATUSAMU: MHOTOTPAaHHUK, BOMCAHHBIM B Cepy M ONHUCAHHBIA OKOJIO
' cdepsl, cepa, BMcaHHAsE B MHOTOTPAHHHUK MJTH TEJIO BPAIEHUS
6.8 BerauciaTe COOTHOMIEHUST MEXIY IUIOIIAIIMH ITOBEPXHOCTEH M 00BEMaMU 1O100HBIX
' TEI
6.9 N3ob6paxxaTh n3ydaemble (PUTYpBI OT PYKH U C HMPUMEHEHHEM MPOCTHIX UYEPTEKHBIX
' UHCTPYMEHTOB
6.10 BBIMOmHATE (BBIHOCHBIE) TUIOCKHE YEPTEXH U3 PHCYHKOB IPOCTHIX OOBEMHBIX (QUTYD:
' BUJI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJI BPALICHHUS
W3Bnekars, UHTEPIPETHPOBATH U TpeoOpa3oBeIBaTh  MHGPOPMALHUIO 0
6.11 IPOCTPAaHCTBEHHBIX TE€OMETPHYECKUX (Urypax, NpenCcTaBICHHYI0 Ha 4YepTeXax u
pUCYHKaX
[lpumensaTh reoMeTpudeckre (aKThl Ui PELICHUS CTEPEOMETPHYECKUX —3ajaad,
6.12 IIPEII0JIaratoliuX HECKOJIbKO LIAroB pEIIeHUs, €CJIU YCJIOBUS NPUMEHEHHUS 3a/laHbl B
SIBHOM (hopme
6.13 OrepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE
6.14 BEBIMONHATE JEHCTBHSI CIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB W YMHOKEHUS
' BEKTOpa Ha YHCII0, 0OBACHATh, KAKUMU CBOWCTBAMH OHM 00JIaJJat0T
6.15 [TpuMeHATH paBUIIO NapaljieNenunesa Npy CI0KEHUH BEKTOPOB
OnepupoBaTh HMOHATHSAMHU: JI€KaPTOBBl KOOPJUHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJIb
6.16 BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YoM MEXIY BEKTOpaMH,
CKaJIIPHOE TIPOU3BEIEHUE BEKTOPOB, KOJUTMHEAPHBIE U KOMILIaHAPHBIE BEKTOPHI
HaxonuTh cymMMy BEKTOpPOB W MpPOU3BEJCHHE BEKTOpa Ha YHCIO, YIOJ MEeXay
6.17 BEKTOpaMHM, CKaJsIpHOE  TMPOM3BEJEHUE, pacKiajgplBaThb BEKTOp MO  JABYM
HEKOJUTMHEAPHBIM BEKTOpaM
6.18 3a/1aBaTh IIOCKOCTh YPABHEHHEM B JIEKAPTOBON CHCTEME KOOPIMHAT
6.19 Pemate  mpocTeiimie reoMeTpuYecKWe 3aJadyd  Ha  [PUMEHEHHE BEKTOpPHO-
' KOOPJIMHATHOTO METOJ1a
Pemrate 3amaum Ha J0Ka3aTelbCTBO MAaTEMaTHUYECKHMX OTHONICHWH W HaXOXKICHHE
6.20 TFEeOMETPUYECKUX BEJIWYMH IO o0pa3laM WIM ajIropuTMaM, IMPHUMEHSS H3BECTHBIC
METO/bI P PEIIEHUH CTaHIAPTHBIX MaTeMaTUYECKHUX 3a1a4
6.21 [IpumensTh mpocreiiiue nporpaMMHbIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHMKAIIMOHHbIE
' CHCTEMBI IIPY PEUICHUU CTEPEOMETPHUECKUX 3a1a4
6.22 [lpuBONTH TPUMEPHl MaTEMAaTHYECKHMX 3aKOHOMEPHOCTEW B TMPHUPOJNE W IHKHU3HH,




Pacrio3HaBaTh MPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

[TpuMeHsTh MOTy4YeHHbIE 3HAHUS Ha MPAKTHUKE: aHAJIM3UPOBATh PeallbHbIE CUTYallUU U
NPUMEHSATh HW3y4YEHHBIE TOHATHS B TMPOLIECCE IMOMCKA pPEHIeHUS MaTeMaTUYeCKH
6.2 chOopMyIMPOBAaHHON MPOOJIEMBI, MOJEIUPOBATH pEAIbHBIE CHUTyallUM Ha SI3bIKE
' TEOMETPUU, UCCIEIOBATh MOCTPOCHHBIE MOJEIN C MCIOJIb30BAHHUEM T'€OMETPUUYECKUX
MOHATUIM W TeopeM, amnmapara ajireOphl, pelaTh MPakKTUYECKUe 3ajaud, CBSI3aHHBIE C

HaXO0XXIACHUCM I'COMCTPHUICCKUX BCIINYHNH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC

Kon

7.1

HpOBepﬂeMLIﬁ IJIEMEHT COAECPKaHUA

I'eomerpus

OcHOBHBIE TOHSATHA CTepeoMeTpuu. Touka, MpsiMas, IJIOCKOCThb, MpocTpaHcTBo. lloHsTHE 00

AKCHUOMAaTHYECKOM IMOCTPOCHUHN CTEPEOMETPUN: aKCHOMBI CTEPCOMETPHU U CIICACTBUA U3 HUX

7.2

B3aumHOe pacnonokeHue MNpsAMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIUECs, IapPAJLICIbHBIE WU
CKpeumBaromuecss npsmele. [lapaienpbHOCT HPAMBIX M INIOCKOCTEM B IPOCTPAHCTBE:
IapajulelIbHbIE TIPSAMBIE B IIPOCTPAHCTBE, NAPAUIEIbHOCTD TPEX NPAMBIX, IAPAJLIEIBHOCTD MPSMON
U INIOCKOCTH. YTJIBI C COHAIPABJICHHBIMA CTOPOHAMH, YTOJI MEXAY INPSMBIMU B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEH: MapajulebHble TUIOCKOCTH, CBOMCTBA MapaUIeIbHBIX IUIOCKOCTEH.
[Ipocreiiimue npocTpaHCTBEHHbIE (UIYPbl Ha IUIOCKOCTH: TETpa’ap, KyO, mNapajuiesnenunen,

IIOCTPOCHUC CeueHHI

7.3

7.4

[lepneHMKYIAPHOCTE MPSMOM M IUIOCKOCTH: IIEPIICHIMKYJISPHBIE IIPSAMBIE B IIPOCTPAHCTBE,
IpsIMBbIE TAPAJUIENIBHBIE W IEPHNEHAMKYJISIPHBIE K IUIOCKOCTH, NPU3HAK MEPIEHIUKYJIIPHOCTU
IIPSIMOM U IIJIOCKOCTH, T€OpeMa O MPAMON NEPHEHANKYIISIPHON TUIOCKOCTH. YTIIbI B IPOCTPAHCTBE:
yroa MexAy INpsMOM M IUIOCKOCTBIO, ABYTPAHHBIM YIroOJI, JIMHEWHBIA Yros ABYTPaHHOTO Yria.
[lepneHuKyIsp M HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU JIO INIOCKOCTH, PACCTOSHUE OT IPSIMOM 10
IUIOCKOCTH, TPOEKUUss (GUIrypbl Ha IUIOCKOCTh. IlepneHauKyIsspHOCTh IJIOCKOCTEH: MpU3HAK

MEPIEHIUKYISIPHOCTH ABYX IIIOCKOCTEN. Teopema o TpEX nmeprneHauKysapax

[lonsiTie MHOrOrpaHHHMKa, OCHOBHBIE JJIEMEHThl MHOTOTPAHHMKA, BBIMYKJIbIE M HEBBIIYKIIbIE
MHOTOIpaHHHUKH, pa3BEPTKa MHororpaHHuka. Ilpusma: n-yronpHas mpusma, IpaHd U OCHOBaHMS
NpU3MBbl, TpsMas M HAKJIOHHas TpPU3MbI, OOKOBasi U TIOJIHAasg TOBEPXHOCTb IPHU3MBI.
[Tapannenenunen, NpsMOYroOJbHBIM NapajuleleNune] U ero csoicrsa. [Iupammpa: N-yronbHas
nupaMmzia, TpaHW M OCHOBAaHUE MHpaMHIbl, OOKOBas M IIOJIHAS TOBEPXHOCTb MUPAMMUIBI,
npaBUiIbHAsE W Yyceu€HHass MNupaMuia. OJEMEHThl MNpU3Mbl W NHUpaMuibl. [IpaBUiIbHBIE
MHOTOTPaHHUKHU: TOHSATHE MPABWJIBHOIO MHOTOTPAHHMKA, IMpaBWIbHAs MpH3Ma M IpaBUIIbHAs
NUpaMyu/ia, MpaBUWIIbHAS TPEYTroJibHAs MHUpaMHia U MPaBUIIbHBIN TeTpasap, Kyo. Ilpeacrasienue o
MPaBWIbHBIX MHOTOTPAHHMKAX: OKTadJp, JoAeKa’ap U ukocayapyrue CedeHus NpU3MBI U

nrupaMubl

7.5

7.6

CI/IMMCTpI/ISI B IPOCTPAHCTBC: CUMMCTPHUA OTHOCHUTCIIbHO TOYKH, pr[MOfI, IUIOCKOCTH. DJIEMEHTBI

CUMMCTpPUH B ITUpaMuJiax, mapauiCJICnruIcaax, mpaBujiIbHbIX MHOTI'OIpaHHUKAX

Brruucienne 5S1eMEHTOB MHOTOTPAHHHKOB: pEOpa, amaroHanw, yriabl. [lmomans OGoKoOBOM




MMOBEPXHOCTU M TOJTHOW MOBEPXHOCTH MPSMOM MPU3MBI, IUIONIAIb OCHOBaHHH, TeOpeMa 0 OOKOBOM
MOBEPXHOCTU TPsAMON Tpu3Mbl. Ilmomans GOKOBOW MOBEPXHOCTH M TOBEPXHOCTH IPaBHIBHON

MMpaMHJIbI, TEOpEMa O IIomaan yceu€HHoi nupamuel. [lonstue 06 00véme. OOBEM MUpamMuibl,

TIPU3MBI
<7 [TonoGubIe Tenma B mpocTpaHcTBe. COOTHOLICHUST MEXIY IUIOMAASMU MOBEPXHOCTEH, 00bEMaMu
' MOIOOHBIX Te
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS
6 I'eomerpus
[{unuaapuueckas  MOBEPXHOCTh,  0Opasylollue  HWIMHIPUYECKOH  MOBEPXHOCTH,  OCh
6.1 WIAHIPAYECKON MmoBepxHOCTU. L{MmuHAp: ocCHOBaHUS M OOKOBas MOBEPXHOCTh, O0Opaszyromas u
0Cb, TJIOMIa/Ib OOKOBOM U MOJTHON MOBEPXHOCTH
Konnueckasi moBepXHOCTh, 00pa3yrolie KOHMYECKO! MMOBEPXHOCTH, OCh U BEPIIMHA KOHHYECKOU
6.2 noBepxHocTU. KOHYC: OCHOBaHWE U BeplInuHa, 00pasyromias U OCh, MIOIIaasr OOKOBOI M MOITHON
HOBEPXHOCTHU. Y ceuEHHBIN KOHYC: 00pa3ylolIye U BbICOTa, OCHOBAHUS M OOKOBasi IOBEPXHOCTh
6.3 Chepa um map: ueHtp, paguyc, AMaMeTp, IUIOIIAJb MOBEpXHOCTH cdepbl. BzaumHoe
' pacmosioxeHue cepsl U IIOCKOCTH, KacaTelnbHasl III0CKOCTh K cdepe, miouaab chepsl
6.4 N3o0paxenue Ten BpallleHus Ha TUIOCKOCTH. Pa3BépTka nunuHapa u KoHyca
6.5 KomOuHammu Ten BpalleHuss ¥ MHOTOTPAaHHUKOB. MHOIOrpaHHMK, ONHCAHHBIM OKOJIO Cdepsl,
cdepa, BiMcaHHAsE B MHOTOTPAaHHHK, WIH TEJIO BPAIICHHS
[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMCTBa 00bEMOB Ten. Teopema 06 00BEME MPSAMOYTOIBHOTO
6.6 napauienenunena u cieactsus u3 He€. O0BEM mMuIMHApa, KoHyca. OO0BEM miapa W TUIOHIAIh
cdepsl
6.7 [TomoGHbIe Tena B mpocTpaHcTBe. COOTHOMICHUST MEXIy TUIOMAASIMU MMOBEPXHOCTEH, 00BEMaMu
' MOI0OHBIX TeN
6.8 Cevenns mwmHApa (TMapajuleIbHO W MEPHEHANUKYISIPHO OCH), CEYSHHsS KOHyca (TapayiesbHOe
' OCHOBAHMIO U MPOXOAIIEE Yepe3 BEPIINHY), CEUeHUs 1apa
Bektop Ha mimockoct M B mpocTpaHcTBe. Cllo)K€HHE M BBIYMTAHUE BEKTOPOB. YMHOKEHHE
6.9 BEeKTOpa Ha uyMcio. PasnmokeHue BeKTOpa Mo TpEM HEKOMIUIaHapHBIM BekTopam. IlpaBuio
napajenenumnena. Pemenne 3amad, CBA3aHHBIX ¢ IPUMEHEHUEM TPABIIT ACHCTBUI ¢ BEKTOPaAMH
[IpsamoyronbHas cucteMa KOOpAMHAT B mpocTpaHcTBe. Koopaunatel BekTopa. Ilpocrteiimme
6.10 3aJjayd B KOOpAWHATaX. YTON MEXIy Bekropamu. CKamspHOE TMPOU3BEIACHUE BEKTOPOB.
' Bbruuciienrie yriaioB MeXIy TMPSIMBIMH M TUIOCKOCTSMH. KOOpIMHATHO-BEKTOPHBIA METOM IIPH
pELICHUH T€OMETPHUECKUX 3a1a4




ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUSA K PE3YJIBTATAM
OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM IMPOI'PAMMBI CPEJTHEIO
OBHIEI'O OBPA30OBAHUA

Kon
NpoBepsieMoro
TpedoOBaHUs

IIpoBepsiemblie TpeOOBAHUS K NPEAMETHBIM pe3yJibTaTaM 0CBOCHUSI OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBanusi

Bnagenue MeromamM J10Ka3aTenbCTB, QJITOPUTMAMM  pPELIEHUS 3a1ad; yMEHHUE
dbopMynupoBaTh U ONEPUPOBATH MOHATHSAMH: OIpeesieHue, akCuoma, Teopema,
CIIEZICTBHE, CBOWCTBO, TPHU3HAK, [OKA3aTelIbCTBO, PABHOCUJIbHBIC (HOPMYIHPOBKH;
MPUMEHSTH UX; yMeHHE (GOpMYyIUPOBATh OOPATHOE U MPOTUBOIIOIOKHOE YTBEPKACHHE,
NPUBOJUTL MpPUMEPhl M KOHTPIPHUMEPHI, HCIOJIb30BATH METOJ] MAaTEMaTU4YECKOU
WHIYKUWW; POBOAUTH JAOKAa3aTEIbHbIE PACCYKIACHUS MPU PEIICHUM 3a]a4, OLIEHUBATh
JIOTUYECKYI0 TPaBUWIBHOCTh PACCY)KIEHUH; YMEHUE OINEepPUPOBaTh IOHATHUAMU:
MHOXECTBO, MOJMHOXECTBO, OINEpalMyd HaJl MHOXECTBAMHU; YMEHHUE MCHOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN anmnapar i ONMCaHMsI peabHbIX POLIECCOB U SBJICHUM U
IpU pEIIeHWH 3aJad, B TOM 4YHCIE U3 JPYTUX YYEeOHBIX MPEIMETOB; yMEHUE
OIIEpUPOBATh MOHATHAMHM: Trpad, CBSI3HBIA Trpad, IepeBo, HUKI, rpad Ha IUIOCKOCTH;
YMEHHE 3aJ]aBaTh U OMHUCHIBATH rpadbl pa3IMYHBIMU CIIOCOOAMU; UCTIOIB30BATh rpadbl

IIpyu pCHICHUHA 3aaa4

YMeHue omnepupoBaTh MOHATHSAMU: HATypalbHOE YHUCIO, I€JI0€ YHCIIO0, CTENEeHb ¢
[ENbIM TI0Ka3aTelieM, KOPEHb HAaTypallbHOW CTENEeHH, CTENeHb C palMoOHAIBHBIM
noKaszaTejieM, CTeleHb C JCHCTBUTEIbHBIM IOKa3aTesieM, Jorapupm ducia, CHHYC,
KOCHHYC ¥ TAaHT'€HC NPOU3BOJIBHOTO YHCIIA, OCTATOK MO0 MO0, PAlIMOHAIBHOE YHCIIO,
UppalMoOHAIbHOE  YHCIO, MHOXECTBa HATypallbHBIX, LEJIbIX, pPalMOHAJIBHBIX,
JEeWCTBUTENFHBIX YMCEINl; YMEHHE WCIOJIb30BATh MPHU3HAKH JCTMMOCTH, HAaMMEHBIIHN
o0IuMi fenuTens U HauMeHblee olllee KpaTHoe, anropuT™M EBkinaa mpu pernieHun
3aJa4; 3HAKOMCTBO C Pa3IMYHBIMHU IO3UIIMOHHBIMH CHCTEMaMH CYUHCIICHUS; YMEHHE
BBINOJIHATh BBIUMCIIEHHE 3HAU€HUH M NpeoOpa3oBaHMs BBIPAKEHUN CO CTENEHSIMU U
jJorapu@mamu, npeodpazoBaHUs  JIPOOHO-PAIIMOHAIBHBIX  BBIPAKEHUH; yMEHHE
ONEpPUPOBATh MOHATHAMM: IIOCIEAOBATEIBLHOCTh, apU(MeTHdecKas IpOrpeccus,
reoMeTpuYecKasl Iporpeccus, OECKOHEYHO yOBIBAIOINAS T'€OMETPUYECKasi MPOTPECCHS;
yYMEHHUE 3aJaBaTh IIOCJIEJOBATEIbHOCTH, B TOM 4YHCJIE C IOMOIIbIO PEKYPPEHTHBIX
dbopMyr; yMEHHE OIEepHpPOBaTh MOHATHUSIMH: KOMIUICKCHOE YHCIO, COIpPSDKEHHBIE
KOMIUIEKCHBIE 4YHCIa, MOJAYJIb M apryMEeHT KOMIUIEKCHOro uucia, ¢opma 3amucu
KOMIUIEKCHBIX 4YHcel (TeoOMEeTpHUYecKasi, TPUTOHOMETpHUYEeCKas W anreOpanmdeckas);
yMETh TPOM3BOJIUTH apHU(PMeTHUYeCKHe JACUCTBUS C KOMIUIEKCHBIMU YHCIIAMU;

MPUBOAUTH MPUMEPHI UCITOJIB30BaAHUSA KOMIIJICKCHBIX YHCCII; OICPUPOBATH NOHATUAMM:




Marpuiia 2x2 u 3x3, onpenennuTesib MaTPUIbl, TEOMETPUUECKUN CMBICI ONTPEACTUTENS

YMeHnue onepupoBarh NOHATHAMM: PallMOHAJIBHBIE, HPPALMOHAIBHBIC, TIOKA3aTEIIBHBIC,
CTETIEHHbIE, JIOTapu(PMHUUECKUE, TPUTOHOMETPUUYECKHE YpaBHEHHUS W HEPABEHCTBA, UX
CUCTEMBI; yYMEHHE  OIEpUPOBAaTh  IOHATHAMU:  TOXKIECTBO,  TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPAaBEHCTBO, CHUCTEMa YpPAaBHCHHA W HEPABEHCTB,
PaBHOCHJIBHOCTb ypaBHEHHMH, HEPAaBEHCTB M CHCTEM; YMEHHUE pEIlaTh YPABHECHMS,
HEPAaBEHCTBA W CHUCTEMBI C IIOMOLIbIO PA3IMYHBIX INPUEMOB; pELIATh YpPaBHEHMS,
HEPABEHCTBA M CUCTEMBI C NAapaMeTpOM; IPUMEHATH ypaBHEHHs, HEPABEHCTBA, MX
CHCTEMBI JUIsl PeIICHUSI MaTEMAaTUYECKUX 3aJad U 337a4 U3 Pa3JIM4YHbIX 001acTe HAyKH

U peaJbHOU KU3HU

VYMeHue omnepupoBaTh MOHATUSAMH: (GYHKIHS, YE€THOCTh (QYHKIHH, NEPUOJMYHOCTD
(GyHKINH, OTPaHUYEHHOCTh ()YHKIIMHA, MOHOTOHHOCTb (DYHKIIMH, SKCTPEMyM ()YHKIIHH,
HauOoJbllee W HaWMEHbIIee 3HA4YeHUS (YHKIMU Ha IPOMEXKYTKE, HelpepbIBHAS
GbyHKIMsA, acUMITOTH rpaduka (QyHKIUH, TepBas U BTOpas MPOU3BOAHAS ()YHKIIHH,
TEOMETPUYECKUI 1 (PU3MYECKUN CMBICI ITPOM3BOJHOM, ITIepBOOOpa3Hasi, ornpeaeEéHHbIN
WHTETpajJ, yMEHHE HAaXOIWTh AaCUMNTOTHl Tpaduka (YHKIHUA; YMEHHE BBIYUCISATH
NPOM3BOAHBIE CYMMBI, POU3BEICHUS, YACTHOTO M KOMITO3MIMHU (DYHKIMH, HAXOIUTh
ypaBHEHHE KacaTelbHOW K rpaduKy (QYHKIMH; yMEHHE HaXOIHWTh MPOU3BOIHBIC
ANIEMEHTApHBIX (DYHKUIMH; yMEHHE HCIIOJIb30BaTh IMPOU3BOIHYIO IJISI HCCIIECIOBAHHS
GyHKIMIA, HAXOAWTh HAWOONBIIME M HAMMEHBIINE 3HAa4YeHHs (QYHKUMH; CTPOHUTH
rpadMKd MHOTOYICHOB C HCIIOJB30BAaHMEM allapara MaTeMaTHYeCKOrO aHalln3a;
IPUMEHATh MPOU3BOJIHYIO JJISI HAXOXKJIEHHUS HAMIy4IlIero pelieHusl B MPUKIAIHBIX, B
TOM YHCJIE COIMAIbHO-DKOHOMUYECKHX M (PU3MUYEeCKHX 3a7adax; HaXOIUTh IJIOMIATH H
00bEMBI  (UTY C TOMOINBIO HMHTErpaja; MPUBOAUTH INPUMEPHl MaTEMAaTUYECKOIO

MOJIETUPOBAHUS C MOMOILBIO U depeHIINaTbHBIX YpaBHEHUI

YMeHnue onepupoBaTh NOHATUIMU: TpapuK QyHKIMHU, oOpaTHas YHKIIHS, KOMIIO3ULIUS
¢byHKkuMd, nuHeiHas QYHKOUSA, KBaapaTuyHas (QYHKIUS, panyoHanbHas (QYHKINA,
CTeNeHHas (YHKIIHS, TPUTOHOMETpUYeckue (QyHKIUU, OOpaTHbIE TPUTOHOMETPUUYECKUE
¢byHKIMH, TIOKa3aTenbHas W Jorapupmuueckass (GyHKIMU; YMEHUE CTPOUTH I'paduKu
M3Y4YEHHBIX (YHKIIUH, BBIIOJIHATh NMpeoOpa3oBaHus rpauKoB QYHKIMA, HCIIOJIb30BATh
rpaduKy JUIs U3y4YEeHHUs MPOLIECCOB M 3aBUCHUMOCTEH, MPH PEIICHUH 3a1ad U3 APYrux
y4eOHBIX MpPEAMETOB M 3aJad W3 peallbHOM JKU3HU; BbIpaxaTb (opMmynamu
3aBUCUMOCTH MEX]y BEJIMUYMHAMM; HCIIOJIL30BaTh CBOMCTBA M TpapuKH (YHKUUN 1is
pellleHrs YpaBHEHMH, HEpaBeHCTB M 3ajady C [apaMeTrpamu; u3o0paxarb Ha

KOOleI/IHaTHOﬁ IIJIOCKOCTH MHOXXECTBA pCH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue peliatbh TEKCTOBBIE 3a/1a4d Pa3HbIX TUIOB (B TOM YMCJIE HA MPOLEHTHI, JOJIU U
4acTH, Ha JBUKEHHE, paboTy, CTOMMOCTh TOBAPOB U YCIIYT, HAJIOTH, 3aJJaul U3 00JacTH

YIIpaBJICHHUA JIMYHBIMU U CEMEMHBIMU (I)I/IHchaMI/I); COCTaBJIAATb  BBIPAKCHUA,




YpaBHCHUA, HECPABCHCTBA U UX CUCTEMBI 110 YCIIOBUIO 3aga4u, UCCIICA0BATH ITIOJTYUCHHOC
peoicHUC U OLCHHBATb HpaBI[OHO,Z[O6HOCTB pe3yiabTaTOB, YMCHUC MOACIUPOBATH
PCAJIbHBIC CUTyallUM Ha A3BIKEC MAaTEMATUKH; COCTABJIATH BBIPAXKCHHUA, YpPaBHCHHA,
HCPAaBCHCTBA U UX CUCTCMELI 11O YCJIIOBHIO 3a/la4r, UCCJIICAOBATh MMOCTPOCHHBIC MOJCIN C

MCIOJIb30BaHUEM ammapara anreOpbl, MHTEPIPETUPOBATD MOJIYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh NOHATUSAMU: CpellHee apudMeTuuecKoe, MeuaHa, HauooblIee U
HaWMEHbIIIEe 3HAYCHUS, pa3Max, AUCIEPCUS, CTAHJIAPTHOE OTKJIOHEHHUE YHUCIOBOIO
Habopa; yMEHHE H3BJEeKaTb, WHTEPIPETHPOBATh HH(OpPMAILIMIO, MPEICTABICHHYIO B
TabIuIax, Ha quarpaMmmax, rpadukax, OTpaKaronlyro CBOWCTBA PEAbHBIX MPOIECCOB H
SIBJIGHUH; TPEJCTaBISITh HH(DOPMALIMIO ¢ TOMOIIbIO TaOJIUI] U JUarpamMm; MCCle0BaTh
CTAaTHCTUYECKUE JIJaHHBIC, B TOM 4YHCIIE C MPUMEHCHHEM TpadUvecKUX METOJOB U
ANEKTPOHHBIX CPEICTB; TIpaduueckd wucciaenoBaTh COBMECTHbIE HAOIIOIEHUS C

IIOMOILBIO JUArpaMM PacCEUBAHMS U JINHEWHON PErpeccun

YMeHue onepupoBaTh TOHATHSAMH: CIYYallHBIA ONBIT W CIIydaifHOE COOBITHE,
BEPOSTHOCTh  CIIy4ailHOro  COOBITHS; yMEHHE  BBIYMCIATH  BEPOSITHOCTH  C
UCTIOJB30BAaHUEM TpaQUUECKUX METOJOB; TPUMEHATH (OPMYIBl CIOKEHUS U
YMHOXKEHHUSI BEpOATHOCTEH, (GopMyiy MOJHOW BeposTHOCTH, (opmyny bepnymm,
KoMOUHATOpHBIE (HaKThl W (OPMYIBI, OICHUBATH BEPOSTHOCTU PEATBHBIX COOBITHH;
YMEHHE  ONEpUpOBaTh  IOHATUSAMU:  ClIydaiiHas  BEJIMYMHA,  PaCIpPEIEIICHUE
BEPOATHOCTEM, MAaTEMAaTHUYECKOE OXKHUIAHUE, JUCIEPCHS U CTaHIApPTHOE OTKIOHEHHE
CIIy4allHOM BEJIMYMHBI, (QYHKIHMM paclpeieseHuss U IJIOTHOCTH PaBHOMEPHOIO,
IIOKA3aTeIbHOI0 M HOPMAJIBHOTO paCIpElENIEHUH; YMEHHE HCIOIb30BaTh CBOWCTBA
W3YYEHHBIX paclpeesieHull s peuleHus 3a/1ad; 3HAaKOMCTBO C TOHSATUSIMHU: 3aKOH
OOJBIINX YHUCEN, METOABI BHIOOPOUHBIX HCCIIEAOBAHHM; yMEHHE NPUBOAUTH MPUMEPHI
MPOSIBJICHUSI 3aKOHA OONBIIMX YHUCET B TMPUPOAHBIX U OOLIECTBEHHBIX SIBICHUSIX;
YMEHHE ONEPUPOBATh NOHATUAMM: COYETAHUE, IEPECTAHOBKA, YUCIIO COUETAaHUH, YNCIIO
nepecTaHoBokK; OMHOM HpIOTOHa; yMeHHE NpPUMEHSATh KOMOWHATOpHbIE (aKThl U
paccyKIeHMs JUIsl pelIeHUs 3ajady; OLIEHWBAaTh BEPOSTHOCTH PEAIbHBIX COOBITHIL;

COCTABJISITh BEPOATHOCTHYIO MOJEINIb U HHTEPIIPETUPOBATH ITOJTYyYEHHBIN pe3yabTaT

YMeHue onepupoBaTh NOHATUAMU: TOUKA, IPSAMAas, MIIOCKOCTh, IPOCTPAHCTBO, OTPE30K,
Iyd, BEIWYMHA YIVA, IUIOCKHM Yyroj, JBYIPAaHHBIA yroJl, TPEXTPaHHBIM Yroi,
CKpPELIMBAIOIINECS TMPsMBIE, MMAPAJUIEIBHOCTh M MEPHEHAUKYISIPHOCTh NPSIMBIX U
IIJIOCKOCTEM, YroJI MEXAY MPSIMBIMU, YTOJI MEXAY IPSIMOU U IUIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMH, PACCTOSIHHE OT TOYKHM JI0 IUIOCKOCTH, PACCTOSHHE MEXIY MpPSIMBIMH,
paccTosiHue MEXKAy IUIOCKOCTSAMH; YMEHUE MHCIIOIb30BaThb IIPU pELICHUH 3a1ad
M3Yy4YeHHbIE (DaKThl U TEOpPEMbl INIAHUMETPUU; YMEHHUE OIICHUBATh pa3Mepbl 0ObEKTOB
OKPY’KaIOILEr0 MUPa; CTPOUTh MATEMATUYECKUE MOJEIN C MOMOIIBI0 T€OMETPUUECKUX

MOHSTUH U BCJIIMYHMH, PCIIAaTh CBA3AHHBIC C HUMHW IPAKTHYCCKUEC 3aJa9u
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YMeHue onepupoBarh NOHIATUIMU: IJIOWAAb GUTYPBI, 00bEM (DUTYPBI, MHOTOTPAHHUK,
MPaBUIIBHBII MHOTOTPaHHUK, CEYEHHUE MHOTOIpaHHMKA, KyO, Mapajuieienunes, npusma,
nupamua, Gpurypa u nMoBEpXHOCTh BpallleHus, UWIHHIP, KOHYC, 1ap, chepa, Iiomnaib
cdepsl, IO MOBEPXHOCTH MUPAMUIBI, TPU3MBI, KOHYCa, HUIHUHIPA, 00BEM Ky0a,
MPSIMOYTOJIBHOTO Tapajuieienuneaa, nupaMusl, NpU3Mbl, HWIMHAPA, KOHYyca, 1Iapa,
pa3BEPTKA IOBEPXHOCTH, CEUYEHUs KOHyYCa M LWIHHJIpA, [APAUICIbHBIE OCH WU
OCHOBaHUIO, CEUYEHME IIapa, IJIOCKOCTh, Kacaromasicsi cdepbl, HUWIMHIpA, KOHYCa;
YMEHHUE CTPOMTH CEYCHHE MHOTOTPAaHHUKA, W300pa’kaTh MHOTOTPAaHHHMKH, (UTYpHI U
MMOBEPXHOCTH BPAILEHHUS, UX CEUEHHUS], B TOM YHCII€ C TIOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
yMEHHE  TPHUMEHATh  CBOHCTBA  TE€OMETPHUECKUX  (QUTYp,  CaMOCTOSITEIBHO
(dbopMyIHpoBaTh OIpeieieHHs U3y4aeMbIX (PUTyp, BBIIBUTaTh THUIIOTE3bI O CBOMCTBAX U
MPU3HAKAX TEOMETPUYECKUX (uryp, oOOCHOBBIBATH WJIM ONPOBEPraTh HX; YMEHHE
MPOBOANTh Kiaccudukanuio GUryp MO pa3iuyHbIM  TMPU3HAKAM, BBIOJIHATH

HGO6XOZII/IMI>IG AOMOJIHUTCIIBHBIC ITIOCTPOCHUA

YMeHue onepupoBaTh MOHATHUSMH: JBM)KEHHE B TPOCTPAHCTBE, NapaliesbHbIH
NEPeHOC, CHMMETPHsI Ha IUIOCKOCTH M B IPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHHE
no1o0usi, MogoOHbIe (PUTYPHI; YMEHUE PACIO3HABATh PABHBIC M MOA00HBIE (DUTYPHI, B
TOM 4YHCJ€ B NPHUPOJE, HCKYCCTBE, APXUTEKType; HCIIOIb30BaTh I'€OMETPUYCCKHE
OTHOIICHHS NIPU PEHICHUH 3a/1a4; HAXOAUTh T€OMETPUIYECKUE BEIIMYUHBI (JJIMHA, YTOJI,
oAb, 00bEM) IPH PEIICHUH 3a/1a9 U3 APYTUX y4eOHBIX NMPEIMETOB M U3 PEaTbHOU
KU3HH, yYMEHHE BBIYHCIATH T'€OMETPHUYECKHE BEIWYHMHBI (JUIMHA, Yrojl, IUIOIIAJb,
00BEM, IUIOIAAb MMOBEPXHOCTH), MCIONB3Ysl M3y4eHHbIE (POPMYIBl M METOABI, B TOM
YHCciIe: IUIOMAAb TIOBEPXHOCTH IHUPAMHIBI, MPU3MBIL, KOHYCa, LWIMHAPA, IUIOMAIb
chepsl; 00bEM Kyba, MPSIMOYTOJBHOTO MapajuieNenuIesa, MUPaMUIbl, PU3MBI,

IWJIMH/IPA, KOHYCA, IIapa; yMEHUE HaXOAUTh OTHOIIIEHHE 00bEMOB TOIOOHBIX (hUTYP

YMeHue onepupoBarh IOHATHUSAMHU: MPSAMOYIOJIbHAs CHUCTEMA KOOPIHMHAT, BEKTOD,
KOOPJMHATHI TOYKH, KOOPJAUHATHI BEKTOPA, CYMMa BEKTOPOB, IIPOU3BEICHUE BEKTOPA HA
YHCII0, pa3lokKeHHe BEeKTopa Mo 0a3ucy, CKalspHOE IpOU3BEIEHHE, BEKTOPHOE
MIPOU3BEICHNE, YroJl MEXKIy BEKTOPAMH; YMEHHME HCIIOIb30BAaTh BEKTOPHBIA U
KOOPJIUHATHBIN METOJ Ui PElIeHUs] TeOMETPUUYECKUX 3aJad U 3a7ad APYTUX Y4eOHBIX
MIPEAMETOB

YMeHue BeIOUpaTh MOIXO SN METO JUTsl PEIICHUsI 3a/1a4H; IOHWUMaHUE 3HAYUMOCTH
MaTEMaTHKU B H3yYE€HUH MPHUPOIHBIX U OOIIECTBEHHBIX MPOIIECCOB U SBICHUI;, yMEHUE
pacno3HaBaTh IPOSIBICHUE 3aKOHOB MAaTEMaTUKM B HMCKYCCTBE, YMEHHE IPUBOAUTH

IIPUMEPBI MaTEMaTHUYECKUX OTKPBITHIM POCCUICKON U MUPOBOW MaTEMaTHYECKON HAYKH




IHHEPEYEHD 2JIEMEHTOB COIAEPXKXAHUS, ITPOBEPAEMBIX HA EI'D 11O
MATEMATHKE

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
Koxn
1 Hucna u BIYUCICHUS
11 Hatypanbhble u nensie yncina. [Ipu3Haku eTuMOCTH LeNbIX Yucest
19 Panmonanbhple uncna. OOBIKHOBEHHbIE M JECATUYHBIE JIpOOM, MPOLEHTHI, OECKOHEYHbIE
' MIEPHOINICCKHE IPOoOH
13 Apudmerndyeckuii KOpeHb HaTypaibHOH ctemeHu. JlelicTBus ¢ apuMETHUECKUMH KOPHSIMH
' HaTypaJbHOH CTENEeHU
14 Crenens ¢ nenbM nokasareneM. CTeneHb ¢ paluoHalIbHBIM MT0Ka3aTeneM. CBONCTBA CTENEHN
15 CuHyc, KOCUHYC ¥ TAHI'€HC YHCJIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, ApKTaHI€HC YUCIOBOIO
' aprymMeHTa
1.6 Jlorapudm uncna. JlecaTuuHble U HATypaJIbHbIE JTOrapH(pMbI
17 JlelicTBUTENnbHBIE uucia. ApudMeTHyeckHe oOnepaluud ¢  JeHCTBUTENbHBIMM  YHMCIAMHU.
' [TpuGnmxEHHbBIC BEIYMCIICHUS, TPABHUIIa OKPYTIICHHS, IPUKH/IKA M OIICHKA PE3YJIbTaTa BEIYMCICHUH
1.8 [IpeoOpazoBanue BEIpaKEHUI
1.9 KomrnekcHeie yncna
2 VYpaBHEHUSI U HEPABEHCTBA
2.1 [enble u 1poOHO-pallMOHAIbHBIE YPaBHEHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpuueckue ypaBHEHUS
2.4 [Toka3zaTenbHble U JOrapuPMUUECKUE YPAaBHEHUS
2.5 Ienbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBeHCTBA
2.7 IToka3zaTenbHble U JOrapupMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpruyeckue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YpaBHEHUI U HEPABEHCTB
2.10 VYpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuna cucTemMsl IMHEWHBIX ypaBHEHUH. ONpeaennTens MaTpULbI
3 OyHKIMH U TpaduKu
31 @ynkius, cnocoOs! 3ananus Gyakuuu. ['paduk GyHkiun. Bzaumuo obpatabie pyHkuuu. YETHBIE
' u Heu€THbie Pynkuu. [leprnoanyueckue GyHkmm
3.2 Ob6nacth ompeneneHuss W MHOXecTBO 3HaueHM ¢yHkuumu. Hymu dyakunun. Ilpomexytku




3HAKOMOCTOAHCTBA. [IpOMEKYTKM MOHOTOHHOCTH (PYHKIMUA. MaKCUMyMbl 1 MUHUMYMbI (DYHKIIMH.

Haubonpiiee n HauMeHblee 3HaYeHUE (PYHKINU HAa IPOMEKYTKE

Crenennas pyHKIMS ¢ HaTYpaJbHBIM U LIEJBIM MoKa3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa 1

33 rpaduk KopHs N-0if cTerneHu

3.4 Tpuronomerpuueckue GyHKIIMU, UX CBOMCTBA U TpaduKu

3.5 [TokazaTenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH

3.6 Touxu pa3peiBa. AcumMnToThl rpadukoB ¢pyHkuuid. CBolicTBa (PYHKIMI, HEMPEPHIBHBIX HA OTPE3Ke

3.7 ITocnegoBaTenbsHOCTH, CIIOCOOBI 3aJaHHUs IIOCIIEN0BATEIHLHOCTEN

3.8 Apudmerndeckas U reoMmeTpudeckas nporpeccuu. @opmysa CI0KHBIX IPOLIEHTOB
4 Hauana maremaTn4eckoro aHanmusa

4.1 [TpousBoanas ¢pynkuuu. [Ipon3BoaHbIe AIeMEHTAPHBIX (HYHKIUN

45 [IpumeHeHne NPOU3BOAHON K HCCIENOBaHUIO (YHKIUNA Ha MOHOTOHHOCTh U OKCTPEMYMBI.
' Haxoxxnenne HanOoJbIIero ¥ HAMMEHBIIETO 3HaYeHNS (DYHKIIMK Ha OTPE3KE

4.3 [TepBooOpaznas. Muterpan
5) MHoskecTBa 1 JIOTUKA

5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{uarpammel Ditiepa — Benna

5.2 Jloruka
6 BeposiTHOCTh 1 cTaTUCTHKA

6.1 OnucarenpHas CTaTUCTUKA

6.2 BeposiTHOCTB

6.3 KombunaTtopuka
7 I'eomerpus

7.1 @urypsl Ha IIO0CKOCTH

7.2 [IpsiMbIe ¥ TITOCKOCTH B TPOCTPAHCTBE

7.3 MHororpaHHuKu

7.4 Tena v MOBEPXHOCTH BpalleHUs

7.5 Koopaunats! 1 BEKTOpEI




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JJISI YAEHUKA

* MaTeMaruka: anrebpa v Hadajla MaTeMaTHYECKOro aHaiau3a, reomerpus. ['eomerpus, 10-11
kiaccel/ AtanacsH JI.C., byry3zos B.®., Kagomies C.b. u ap., AkiinoHepHoe o0111ecTBO

«3narensctBO «lIpocBemnieHne»

METOANYECKHUE MATEPHUAJIBI JUISA YUUTEJIA
* Maremaruka: anredpa v Hauajga MaTeMaTHYEeCKOro aHaiu3a, reometpus. ['eometpus, 10-11
kiaccel/ Atanacsia JI.C., byry3zos B.®., Kagomues C.b. u ap., AkuinonepHoe 00111ecTBO

«I/I?)I[aTCJII)CTBO «HpOCBGIHGHI/IC»

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

https://workprogram.edsoo.ru
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