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IHHOACHUTEJIBHASA 3AIINCKA

PaGouas nmporpamma yueGHOro Kypca «l'eomerpus» 6a30BOro ypoBHS s
obyuarommxcs 10 —11 kimaccoB pa3padorana Ha ocHOBe DenepaIbHOTO
rOCY/IapCTBEHHOTI'0 00pa30BaTENLHOTO CTaHAapTa CPEIHEro 0011Iero 00pa3oBaHus,

C Y4ETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHU, MPEIBIBIIEMbIX K
MaTeMaTH4eCcKOMY 00pa30BaHUIO, U TPAAUIIUN POCCUICKOr0 00pa30BaHUsI.
Peanuzanus nporpaMmbl 00ecrieunBaeT OBIaJCHUE KIIFOUEBbIMU
KOMIIETEHIIUSIMH, COCTABJISIOIIUMHU OCHOBY JIJI CAMOPA3BUTHS U HEMTPEPHIBHOTO
o0pa3oBaHus, 1IEJIOCTHOCTh O0IIEKYIBTYPHOT O, TMYHOCTHOTO U MIO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O00yUYaIOIIUXCSI.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueGHOr0 Kypca reoMeTpuH Ha YPOBHE CPEAHETO O0IIEro
o0pa3oBaHUsI 00YCIIOBIEHA MPAKTUYECKON 3HAUMMOCTBIO METAIIPEIMETHBIX U
PEIMETHBIX PE3yIbTaTOB O0yUEHHUSI TEOMETPUU B HAPABICHUH TUIHOCTHOTO
pa3BUTHs 00ydaromuxcs, GopMuUpoBaHUs PYHKIMOHATBHOM MaTeMAaTHUYECKOU
IPaMOTHOCTH, U3YYCHHSI IPYTUX y4EOHBIX TUCIUIUIMH. PazButre y oOydaromuxcs
MPaBUIBHBIX MPEJCTABICHUN O CYIIIHOCTH U MTPOUCXOKICHUN T€OMETPUUECKUX
abcTpakiuii, COOTHOIICHUN PEaTbHOTO U UACATBLHOTO, XapaKTepe OTPAKEHUS
MaTeMaTHUYECKOW HAYKOU SIBJICHUH U IIPOLIECCOB PEATLHOIO MUPA, MECTE
Te€OMETPUH B CUCTEME HAYK U POJIM MaTEMaTHIECKOr0 MOJICTTHPOBAHUS B HAYYHOM
MO3HAHWMH U B IPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHIO HAYIHOTO
MHUPOBO33PEHUS yUalllUXCsl, a TAK)KE KAUECTB MBIILIJICHHSI, HEOOXOIUMBIX JJIs1
aZlanTalyi B COBpPEMEHHOM OOIIIEeCTBE.

['eomerpust siBisIeTCsI OTHAM U3 0A30BBIX MPEIMETOB HA YPOBHE CPETHETO
obmiero oOpazoBaHMs, TaK KaKk 00eCrieYuBaeT BO3MOXKHOCTh U3yUEHUS KaK
JTMCIUIUINH €CTECTBEHHO-HAYYHO!N HAIIPABICHHOCTH, TaK U TYMaHUTAPHOM.
Jlornueckoe MpIIUIeHHE, (OpMUpyEMOe IPH N3YYSHUH 00YYaIOIIUMHUCS TOHSITHHHBIX

OCHOB I'€OMETPHH ¥ MTOCTPOCHUH ETIOYKH JIOTHYECKUX YTBEPIKIACHHUIMA
B XOJI€ PEIICHUsI TEOMETPUUYECKUX 3a7a4, YMEHUE BBIIBUTATh U ONPOBEPraTh
TUIOTE3bl HEMTOCPEICTBEHHO UCIOJIb3YIOTCS IPU PEIIEHUH 33124
€CTECTBEHHO-HAYYHOT O IIUKJIa, B YACTHOCTHU U3 Kypca (DU3UKU.

YMeHne opueHTUPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb
BO BCEX 00JIACTAX AEATEIbHOCTH uenoBeka. OpueHTalus YeI0BeKa BO BpEMEHU
U TIPOCTPAHCTBE — HEOOXOIUMOE YCIOBUE €TI0 COIHMAILHOTO OBITHSI, opMma
OTpaXXKEHUSI OKPY>KAIOIIET0 MUPA, YCIIOBUE YCIIEIIHOTO MMO3HAHUS U AKTUBHOT'O
npeoOpazoBaHus AeUCTBUTETHHOCTH. OTIepupOBaHUE TPOCTPAHCTBEHHBIMU
o0Opa3zamMu 00beIMHAET pa3Hble BUIbl YU€OHON U TPYAOBOU AEATENBHOCTH,



SIBIISICTCS OJTHUM U3 MPOPECCUOHATBHO BaXKHBIX KAUYECTB, MOITOMY aKTyallbHA
3a7a4a OPMHUPOBAHMS Yy OOYUAIOIITUXCS TPOCTPAHCTBEHHOTO MBITIIJICHUS KaK
Pa3HOBHIHOCTH 00OPA3HOTO MBIIIICHHS] — CYIIECTBEHHOT'0 KOMIIOHCHTA B
MOATOTOBKE K MPAKTUYECKOU JACITEITHPHOCTH TI0 MHOTHM HaIpaBJICHUSIM.

Lenp ocBOEHUS IpOrpaMMbl yaeOHOTo Kypea «I eomerpusi» Ha 6a30BOM YpOBHE
o0y4deHus — o011eo0pa3oBaTeIbHOE U OOIIEKYIBTYPHOE pa3BUTHE O0yUAIOIINXCS
gepe3 odecredeHrne BO3MOKHOCTH MMPUOOPETEHNUS M UCTIOIh30BAHUS
CUCTEMAaTUYECKIX T€OMETPUUYECKUX 3HAHUHN U IEHCTBUH, CIICIIU(PUIHBIX T€OMETPUH,
BO3MOKHOCTH YCIIEITHOT'O TIPOAOKEHUST 00pa30BaHMsI 110 CIICIIUATBHOCTSM, HE
CBSI3aHHBIM C MPUKJIATHBIM UCTIOJIB30BAHUEM ICOMETPHH.

[Iporpamma no reometrpun Ha 0a30BOM ypOBHE MpeIHA3HAYCHA JJIs
00YYarOIINXCs CPEAHEH KO, HE UCTIBITHIBABIINX 3HAYUTEIbHBIX
3aTPyIHEHUI Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus. TakuMm o0pa3om,
oOyyaroirecs: Ha 6a30BOM YPOBHE JIOJKHBI OCBOUTH OOIIME MaTEeMAaTUYECKUE
yYMEHMUS, CBSA3aHHbIE CO CIEIU(PUKON Fr€OMETPUU U HEOOXOIUMBbIE ISl )KU3HU B
coBpeMeHHOM obmiecTBe. KpoMe 3Toro, oHM UMEIOT BO3MOKHOCTh U3YYHTh
reoMeTpuro Gosiee riyooKo, €clii B IalIbHEHIIIEM BOZHUKHET HEOOXOIUMOCTh B
FEOMETPUYECKUX 3HAHUSAX B MPO(ECCUOHAIBHOM JIEITEIILHOCTH.

JlocTmkeHue 11efTd OCBOSHHSI POrpaMMbl 00ECTIEUNBACTCS PEIICHUEM
COOTBETCTBYIOIUX 331a4. [[pHopuTeTHRIMY 3a/1a4aMHi OCBOCHUS Kypca
«I"eomerpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBISIFOTCS:

e (dopMUpOBaHUE MPEACTABICHUS O FCOMETPUH KaK 4acTH MHUPOBOU

KYJIBTYpPbl U OCO3HAaHUE €€ B3aMMOCBS3H C OKPYKAIOIIMM MUPOM;

e (opMHpOBaHUE NPEJICTABICHNUS O MHOTOTPAHHUKAX U TelaX BpalleHUs
KaK 0 BaKHEUIIINX MaTEeMaTUYECKUX MOJIEISAX, TO3BOJISIOIINX
OMUCHIBATh U U3y4aTh Pa3HbIE SBJICHUSI OKPY>KAIOIIET0 MUPA;

e (opMUpOBaHUE YMEHHS PaCIO3HABATh HA YepTexkKaxX, MOACIAX U
B pEIbHOM MUPE MHOTOTPAHHUKH U TeJla BPAICHMUS;

e OBJIAJICHUE METOAAMU PEIICHUs 3a7a4 Ha IOCTPOCHUS Ha
U300paKEHUSAX POCTPAHCTBEHHBIX QUTYD;

e (dopMUpOBaHHE YMEHUS ONEPUPOBATH OCHOBHBIMU TOHSITUSIMH O
MHOTOTPAaHHUKAX ¥ TeJIaX BPAIlEHUS U KX OCHOBHBIMU CBOWCTBAMU;

e OBJIQJICHUE AITOPUTMAMHM PEIICHUS] OCHOBHBIX THUIIOB 3a]1a4;
dbopMUpoBaHUE YMEHUS POBOAUTH HECIOKHBIEC TOKA3ATEbHbIE
paccy X AeHusl B XO€ PEIICHUSI CTEPEOMETPUYECKHX 3a7a4 U 3a]1a4
C IPAKTUUYECKUM COZEPKAHUEM;

e Pa3BUTHE UHTEUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
00y4Jaronmnxcs, Mo3HaBaTeIbHOW aKTUBHOCTH,

UCCJIEIOBATEIBCKUX YMEHUH, KpUTUYHOCTH MBIIIJICHUS;



o (opmupoBaHue QyHKIMOHAIBHONW IPAMOTHOCTH, pEIEBaHTHON
reOMETPUHN: YMEHUE PACIIO3HABATh MPOSIBIECHUS T€OMETPUYECKUX
MOHATHIA, 00bEKTOB M 3aKOHOMEPHOCTEH B pEaTbHBIX KU3HEHHBIX
CUTYyallUsIX U IPU U3YUEHUU PYTUX YUEOHBIX IPEIMETOB, IIPOSBICHUS
3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, (POPMYyIHUPOBATh X HA SI3bIKE
IeOMETPUHU U CO3[1aBaTh T€OMETPUUECKHE MOJIETH, IPUMEHATH OCBOCHHBII
reoMeTpUYEeCKHil anmnapar Jyisi pelieHus: IpaKTHKO-OpUEHTHUPOBAHHbBIX
3aJa4, HHTEPIIPETUPOBATH U OLIEHUBATH MOITY4YEHHBIE PE3yJIbTaThI.

OTnUuuTENBEHON 0COOEHHOCTHIO MPOTrPAMMBI SIBJISIETCS BKIIIOUEHUE B KypPC
CTEpPEOMETPHUH B HAYAJI€ €ro U3yYEHUs 3a/1a4, PEIIAEMbIX HA YPOBHE
MHTYUTUBHOT'O MO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHM30BaHHas padoTa
HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOI'O U MPOCTPAHCTBEHHOTO
MBILIJIEHUS, CTUMYJIUPYET MPOTEKAHNE UHTYUTUBHBIX IPOLIECCOB, MOTUBUPYET K
JaJbHENIIEMY U3YYEHHUIO ITPEIMETA.

[Ipennourenue oTAAETCS HATIIAIHO-KOHCTPYKTUBHOMY METOY 00yUYEeHUS,
TO €CTh TEOPETUUECKHUE 3HAHUSI UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh
IPEIMETHO-TIPAKTUYECKOM ESITENbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX
NIPEACTABICHNN Y yYAIIUXCA B KYpCE CTEPEOMETPUM MPOBOJIUTCS 3a CUET
pelIeH s 3a71a4 Ha CO3/IJaHrue TPOCTPAHCTBEHHBIX 00Pa30B U 3374 Ha
olepUpOBaHUE MPOCTPAHCTBEHHBIMU 0Opa3amu. Co3nanre oOpa3a MpOBOIUTCS C
OIOPOM Ha HAIJISITHOCTh, & OTIEPUPOBAHUE 00Pa30M — B YCIOBHUSAX OTBJICYEHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOI0 COAEPKAHUSI.

OcHoBHBIE cofepKaTenbHble JIMHUU Kypca «['eomerpun» B 10—-11 kiaccax:
«MHororpasHukm», «lIpsiMble U TNIOCKOCTH B MIPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTopbl 1 KOOpAMHATEI B IPOCTPAaHCTBE». DOPMUPOBAHKE JIOTUYECKUX YMEHNAU
pacrpenensiercs He TOJIbKO M0 COAEPKATENbHBIM JIMHUAM, HO U IO FOaM
oOy4eHHs Ha YPOBHE CpeiHero o01ero oopa3oBaHusl.

Conep:xanue o0pa3zoBaHusi, COOTBETCTBYIONLIEE NPEAMETHBIM pe3yJIbTaTaM
OCBOEHUS pabouell mporpamMmsl, pacrpeneaEéHHbIM 10 roJaM 00yUyeHus,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOKI OBIaJCHUE T€OMETPUUYECKUMU
MOHATUSAMH U HaBBIKAMU OCYILECTBIISIIOCH MIOCIIEIOBATENBHO U MOCTYIATENbHO, C
cOOJII0/IeHEM TTPUHIUIIA IPEEMCTBEHHOCTH, YTOObI HOBbIE€ 3HAHMSI BKJIIOUAJIUCh B
O0LIYI0 CUCTEMY F€OMETPUUYECKHUX MPEICTABICHUIM 00yUaloIUXCsl, pacuupsis U
yray0nsis e€, o0pa3ysi IpOYHble MHOXXECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpun orBoaures 2 yaca B Heznelo B 10 knacce u 1 gac B

Hezento B 11 kimacce, Bcero 3a Ba roja ooydenus - 102 yueOHbIX yaca.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KUIACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE NOHATHS CTEpEeOMETpUH. Touka, mpsiMasi, IJIOCKOCTb,
npocTpaHcTBO. [IoHATHE 00 aKCMOMATUYECKOM MOCTPOCHUH
CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPHUH U CIICICTBUS U3 HUX.

B3anmHoe pacnionoxeHue npsiMbIX B IPOCTPAHCTBE: MEPECEKAIOIIHNECH,
napajuiesIbHbIE U CKpeIuMBaromuecs npsamslie. [lapannensHocTs IpsAMBIX U
IUIOCKOCTEN B POCTPAHCTBE: NapaJlIeIbHbIE ITPSMbIE B IPOCTPAHCTBE;
NapajuieIbHOCTh TPEX MPSAMBIX; APALUIEIbHOCTD MPAMOUN U TUIOCKOCTH. Y TJIBI C
COHAIIPaBJIECHHBIMHA CTOPOHAMU; YI'OJI MEKY IIPSIMBIMU B IIPOCTPAHCTBE.
[TapamienbHOCTD IIOCKOCTEN: MapauieibHbIE INTIOCKOCTH; CBOMCTBA
napajuieNbHbIX TIockocTel. [Ipocrelime npocTpaHcTBEHHBIE PUTYPHI HA
IUIOCKOCTH: TE€TPa3p, KyO, napajuiesenune1; moCTpOCHUE CEUCHUH.

[leprieHIUKYISIPHOCTD OPSIMOM M TUIOCKOCTH: MEPIIEHINKYJIIPHbIE MTPSIMbIC
B IIPOCTPAHCTBE, MPSMBIE MTAPAJUIEIIbHBIE U NEPIEHAUKYIISPHBIE K INIOCKOCTH,
NPU3HAK MEPIIEHINKYIAPHOCTH MPSAMOU U INIOCKOCTH, TEOPEMA O IPSAMOK
MEPIEHAUKYIAPHOUN TUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YTOJI MEXAY NPSMOU U
IUIOCKOCTBIO; ABYTPAHHBIN YTOJl, IMHEHHBIN yroji ABYTPAHHOIO YIJIA.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH A0 INIOCKOCTH, PACCTOSTHUE
OT MPSIMOM 10 TIOCKOCTH, MPOEKIHS (PUTYpBI HA TITIOCKOCTh.
[leprieHIUKYISIPHOCTD TNIOCKOCTEMN: TPU3HAK MEPIICHIUKYIIIPHOCTH IBYX
IJI0CKOCTEN. Teopema 0 TpEX NEPIEHAUKYIAPAX.

MHororpanHuKu

[IoHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOI'OTPAHHHKA, BBIITYKJIBIE
Y HEBBIITYKJIbIE MHOTOTPAaHHUKU; pa3BEPTKAa MHOrorpanHuka. [Ipusma: N-yroiapHas
pu3Ma; TPaHu U OCHOBAHUS MIPU3MBI; TIpsiMasi M HAKJIOHHAS IPU3MBIL, OOKOBas 1
NIOJIHAS! TOBEPXHOCTH Npu3Mbl. [lapannenenunesn, npsiMOyroiabHbIN
napajuieNIenune 1 ero cBorcraa. [lupamuaa: N-yronpHas nupaMmuaa, TpaHu u
OCHOBAaHME MUPaMU/Ibl; OOKOBas U MOJIHASI IOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS
U yceu€HHas MUpaMKIa. DIEMEHTHI IPU3MbI U TupaMuabl. [IpaBuiibHbIE
MHOT'OTPaHHUKU: MMOHATHE MPABUIBHOIO MHOTOTPaHHUKA; IPABUJIbHAA IIPU3Ma U
paBUJIbHAS TUPaMU/Ia; IPABWIbHAS TPEYroidbHaAs MUPAMUAa U IPaBUIIbHbBIN
TeTpa’ip; Ky0. [IpeacTaBieHre o mpaBUIbHBIX MHOTOIPaHHUKAX: OKTA3Ip,
nonexkasap v ukocasap. CeyeHrs Npu3Mbl U TUPaAMU/IBI.

CumMeTpus B IpOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPSIMOIA,
IJIOCKOCTHU. DJIEMEHTBI CHMMETPUU B MUPAMUAX, MapajIeNenunenax,
PaBUJIbHBIX MHOTOrPaHHUKAX.



Bolunciienre 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, TUaroHasiu, Yribl.
[Tnomaas 6OKOBOI MOBEPXHOCTH U TIOJTHOM MOBEPXHOCTHU MPSIMOM MTPU3MBI,
IUIONIAa/Ib OCHOBAaHUM, TeOpeMa 0 OOKOBO MOBEPXHOCTHU NPSIMOM MPU3MBI.
[Tnomaas 60KOBOM MOBEPXHOCTH U TOBEPXHOCTH MPABWIIbHON MTUPAMUIBI,
TeopeMa o TUIoaau yceu€HHol nupamusl. [lonsarue o6 oobEme. O0BEM
MUPaMU/JIbl, TPU3MBL.

[TonoOnble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXKTY TUIOIIAIIMHU

NOBEPXHOCTEHN, 00bEMaMU MOJOOHBIX TEIL.

11 KVIACC

Tesia BpalueHus

Hunuuapuyeckast TOBEpXHOCTh, 00pa3yoIMnue NUIUHAPUYECKON
MOBEPXHOCTH, OCh IIWIMHAPUYECKON oBepXHOCTH. [lunuHap: ocHOBaHUs
1 OOKOBas MOBEPXHOCTb, 00pa3yIollasi U OCh; MIOIAbL OOKOBOM U MOJTHOM
MOBEPXHOCTH.

Konundeckast moBepxHOCTh, 00pa3yrone KOHMYECKOU MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOU MoBepxHOCTH. KOoHyC: OCHOBaHME U BepiuHa, 0Opa3yroriast
1 OCh; TUIOIIA/Ib OOKOBOM U MOJTHON MOBEPXHOCTH. Y CEUEHHBIN KOHYC:!
o0Opa3yroIue U BbICOTa; OCHOBAHUS M OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, TMaMeTp; IIoaab TOBEPXHOCTH CEPHI.
B3aumHoe pacnionoxenue chepsl U MIIOCKOCTH; KacaTenbHas TUIOCKOCTh K cdepe;
10k CQepshl.

N3o0pakeHue e BpallleHus Ha MIOCKOCTH. Pa3BEépTka IMIUMHIpA U KOHYCA.

KoMOuHanuu Ten BpaieHus ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK,
OMHMCAaHHBINA OKOJIO chepsl; cepa, BrcaHHAs B MHOTOIPaHHHUK, WIIN
TEJI0 BpalleHusl.

[Tonsarue 06 06bEMe. OcHOBHBIC cBOMCTBAa 00bEMOB Ten. Teopema 00
00BbEME MPSIMOYTOJIFHOTO TTapajuIelIeueaa v ciieacTBus u3 He€. O0bEM
HUIMHIpa, KoHyca. O0bEM mapa u mionaias chepsl.

[Tono6ubIe Tena B mpocTpaHcTBe. COOTHOLIECHUS MEXKIY
TUIOMIA ISIMHU TTIOBEPXHOCTEH, 00BEMaMH TTOTO0HBIX TEIL.

Ceuenus nuiuHApa (MapaJIeIbHO U NEPIEHAUKYISIPHO OCH), CEUCHHUS
KOHYyca (TapaieIbHO€ OCHOBAHUIO U MPOXO/IAIIEE Yepe3 BEPIIUHY),
cedeHus 1mapa.

BekTopbl U KOOPANHATHI B POCTPAHCTBE

BekTop Ha tutockocTr 1 B ipocTpaHcTBe. CII0KEHNE ¥ BEIYUTAHUE BEKTOPOB.
YMHOXKeHHE BEeKTOpa Ha yrciio. Pa3noskeHue BeKTopa 1mo TpéM HEKOMILIaHAPHBIM
BekTopaM. [IpaBuio mapaymienenunena. Pemenue 3a1ay, CBI3aHHBIX ¢ TPUMCHEHUEM
IpaBWJI IEMCTBUM ¢ BEKTOpaMmHu. lIpsmoyronbHas cucrema



KoopAuHAT B rpoctpancTBe. Koopaunate! BekTopa. [Ipocreiiive 3agaun B
KOOpJMHATaX. YTroll Mexay BekTopaMu. CKajasipHOE IPOU3BEAEHUE BEKTOPOB.
Boruncrienne yriioB Mexay npsiMbIMU U TIIOCKOCTSIMU. KoopimHaTHO-
BEKTOPHBIN METOJ MPU PEIIEHUH T€OMETPUUECKUX 3a1a4.



IINTAHUPYEMBIE PE3YJIbTATbBI
JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHUS MIPOrpaMMbl Y4E€OHOIO
npeamera «MaTeMaThkay XapakTepUu3yrTCs:

I'paxknanckoe BocmuTaHme:

c(hOPMUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMK 00YYaIOIIErocsi Kak akTUBHOT'O
Y OTBETCTBEHHOI'0 YJ€Ha POCCUHUCKOI0 00IIEeCTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaxX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SBICHUH,
OpoIenyp rPaKAAHCKOT0 001IecTBa (BBIOOPHI, OMIPOCHI U TIp.), YMEHHUEM
B3aUMOJICMICTBOBATH C COI[MAJIbHBIMU HHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIIUAMY ¥ Ha3HAYCHHUEM.

IIaTpuoTHuyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON TPaXJaHCKOW UJICHTUYHOCTH, YBAXKCHUS
K MPOIUIOMY U HACTOALLIEMY POCCUHCKON MaTEMATHUKHU, IEHHOCTHBIM
OTHOIIIEHUEM K JTOCTHXKEHHUSIM POCCUMCKUX MAaTEMATUKOB U POCCHUICKOM
MAaTeMaTHYECKOW MIKOJIbI, K UCTIOJb30BAHUIO ITUX JOCTMKEHUH B IPYTUX HayKax,
TEXHOJIOTUSX, Chepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUEM JYXOBHBIX LIECHHOCTEW POCCUMCKOTO HAPO/Ia;
c(hOpMHPOBAHHOCTHIO HPABCTBEHHOI'O CO3HAHM S, STHYECKOI'0 IMOBECHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MMPUMEHEHUEM JIOCTHXKEHUM HAYKU U 1€ TEIbHOCTHIO
y4€HOTr0; OCO3HaAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOrO Oy IYILETO.

JcTeTHYecKoe BOCIIMTAHUE:

ACTETUYECKUM OTHOILLIEHUEM K MHUPY, BKJIIOUask 3CTETUKY MaTeMaTHYECKIX
3aKOHOMEPHOCTEMN, 00OBEKTOB, 3a/1a4, PELLIEHUH, pacCyKI€HUI; BOCIIPUMMYNUBOCTHIO
K MaTCMAaTUYCCKHUM ACIICKTaM Pa3JIMYHbIX BUAOB NCKYCCTBA.

PDu3uyecKoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTBIO YMEHUS MPUMEHSATh MaTEMaTUUECKUE 3HAHUS B
MHTEpecax 3I0pOBOIro U O€30MacHOr0 00pa3a KU3HU, OTBETCTBEHHOTO
OTHOLIEHUS K CBOEMY 3JI0POBBIO (340POBOE MUTAHKE, COATAHCUPOBAHHBIN PEKUM
3aHATHI U OTAbIXA, peryispHas (u3nveckas akTUBHOCTD); PU3NYECKOTO
COBEPIIEHCTBOBAHUS, NP 3AHATHUAX CIIOPTUBHO-03/I0POBUTEIBHOMN
NEATEINBHOCTBIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYZly, OCO3HAHHEM LIEHHOCTH TPYI0JIF00US; THTEPECOM
K pa3nu4HbIM cpepaM mpodecCuoHaNTbHOM A TEIbHOCTH, CBI3aHHBIM C
MaTEMaTUKON U €€ NPUII0KEHUSIMU, YMEHUEM COBEPIIATh OCO3HAHHBIN BBIOOD
Oynyiei nmpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TIIAHBI,



TOTOBHOCTBIO M CITOCOOHOCTBIO K MaTeMaTHYECKOMY 00pa30BaHUIO 1
caM000OPa30BaHUIO HA MPOTHKEHUHU BCEU KU3HU;, TOTOBHOCTBHIO K aKTUBHOMY
YUYACTHUIO B PEHICHUH MPAKTHYCCKUX 3324 MAaTeMaTHICCKON HAIPaBJICHHOCTH.

IK0J0rn4ecKoe BOCIIMTAHHUE:

c(hOpMHUPOBAHHOCTHIO AKOJIOTUUECKOM KYIbTYpPhl, TOHUMAaHUEM BIIUSHUS
COIMAJIBHO-?KOHOMMYECKHUX MPOIIECCOB Ha COCTOSIHUE ITPUPOAHOMN 1 COLMATbHOM
Cpenbl, OCO3HAHHUEM TJI00AILHOTO XapaKTepa dKOJIOTHUECKUX MPo0IeM;
OpUEHTaIMel Ha MPUMEHEHUE MaTeMaTHIECKUX 3HAHUMU VIS PEIICHUS 3a/1a4 B
00JIaCTH OKpYyKaroIliel cpeibl, INIAHUPOBAHUS ITOCTYNKOB M OIIEHKHU X
BO3MO>KHBIX TTOCJICICTBUM JJIsl OKPY>KarOIel CpeIbl.

LleHHOCTH HAYYHOTI'O MO3HAHHUSA:

c(hOpMHUPOBAHHOCTHIO MUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU U OOIIECTBEHHOMN MPAKTUKU, TOHUMAaHUEM
MaTeMaTU4YECKON HAyKH Kak c(ephl 4eJIOBEUECKOM JeATETbHOCTH, ITANOB €¢
Pa3BUTHUS U 3HAYUMOCTH VISl PA3BUTHUS IUBUJIN3ALINH; OBIaJICHUEM S3bIKOM
MaTeMAaTUKHU U MAaTEMAaTUYECKOUN KyIbTypOr KaK CPEJCTBOM MO3HAHUS MUDPA;
TOTOBHOCTBIO OCYIIECTBIISATh MPOEKTHYIO U UCCIEA0BATENbCKYIO EATEIbHOCTD
WHJUMBUIYaJIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe Pe3yIbTaThl OCBOCHHS IPOTPAMMBI y4eOHOTO
npeamera «MaTeMaThkay XapakTepU3yIoTCs OBJIaJ€HUEM YHHUBEPCAIbHBIMU
NO3HABAMETbHBIMU OCUCBEUIMU, VHUBEPCATbHBIMU KOMMYHUKAMUBHBIMU
O0elcmsusiMuU, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OCUCTNBUIMU.

1) Vhusepcanvnoie nosnasamenvhble oeticmeust, 0becneuusaront
Gopmuposanue 6A3068bIX KOCHUMUBHBIX NPOYECCO8 00YUAIOWUXCS (0CBOCHUE
MEMOO08 NO3HAHUSL OKPYAHCAIOWe20 MUPA, NPUMEHEHUE JI02UYECKUX,
uccne008amenbCKux onepayutl, ymMeHu pabomamo ¢ ungopmayueti).

ba3oBble Jjornueckue 1eMcTBUA:

e BBIBIIITH U XapaKTEPU30BATh CYIIECTBEHHbIC TPU3HAKH
MaTeMaTHYECKUX OOBEKTOB, IMTOHSATHM, OTHOIIICHUN MEXKY TTOHATHSIMH;
dbopMynHpoBaTh ONpeIeIeHUs MOHATHH; YCTAHABINBATh CYIECTBCHHBIN
MPU3HAK KJIacCU(UKAIIMU, OCHOBAHUS JJ1s1 0000IICHUS U CPAaBHEHMUS,
KPUTEPHUHU MPOBOIUMOIO aHAIIN3a;

e BOCIIPHHHUMATh, (POPMYJIHUPOBATH M MPEOOPA30BHIBATH CYKICHUS:
YTBEPAUTENbHBIC U OTPULIATENIbHBIC, €IUHUYHbIC, YACTHBIE U
o011I1€; YCIOBHBIE;

e BBIABIIATH MaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H H

NpOTUBOpEUHrs B (DaKTax, TaHHBIX, HAOIIOICHUSX U YTBEPIKICHUSX;



npeayiaraTb KpUTEPHUU JJIsI BBISIBIICHUSI 3aKOHOMEPHOCTEMN

Y IIPOTUBOPEUHNIL;

JI€TaTh BBIBOJbI C MCIOJb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX
Y MHIYKTHUBHBIX YMO3aKIIOUEHUN, YMO3AKJIIOUCHUH 110 aHAJIOTUH;
IIPOBOJIMTH CAMOCTOSITEIBHO JOKA3aTEIbCTBA MATEMATUYECKUX
yTBEpKAEHUMN (IIPsIMbIE U OT IPOTUBHOTO), BEICTPAUBATh
apryMEHTAIIUIO0, IPUBOIUTH MPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH
COOCTBEHHBIE CY>KJICHHUS U BBIBOJIbL;

BBIOUPATH CTIOCO0 pelieHus: yueOHOM 3a1auu (CpaBHUBATH HECKOIBKO
BApUAHTOB PEIIEHUS, BEIOMPATh HAaNOOJIee MOIXOAIINN C YIETOM
CaMOCTOSITEIILHO BBIJICTIEHHBIX KPUTEPUER).

Ba3oBble ucciienoBarejbcKHe 1eHCTBUSA:

UCTIOJIb30BaTh BOMPOCHI KaK UCCIIEAOBATENbCKIUI HHCTPYMEHT
MO3HAHUS;, POPMYIHPOBATH BONPOCH, GUKCUPYIOIINE MPOTUBOPEUNE,
po0JIeMy, YCTaHABIMBAThL UCKOMOE M JTAaHHOE, (POPMHUPOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOO TIO3HIINIO, MHECHUE;

IPOBOJIUTH CAMOCTOSATEIHHO CIUIAHUPOBAHHBIN SKCTIEPUMEHT,
MCCIIEZIOBAHNE TI0 YCTAHOBIEHUIO OCOOCHHOCTEH

MaTeMaTUYECKOT0 OOBbEKTa, SIBICHUS, TIPOIIECCA, BBISIBICHUIO
3aBUCUMOCTEN MEXYy O0BEKTaMHU, SBICHUSIMHU, MPOIIECCAMU;
CaMOCTOSATENTHHO (POPMYITHPOBATH 0OOOIICHUS M BBIBOJIBI IO
pe3ynbTaTaM NpoBEAEHHOTO HAOIIOCHHS, UCCIIEIOBaHMS, OIICHUBATh
JIOCTOBEPHOCTH MOJIYYCHHBIX PE3yJbTAaTOB, BHIBOJIOB U 00OOIICHHUIA;
IPOrHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAKKE BHIJIBUTAThH
MIPEATOIO0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

PabGora ¢ unpopmanmeii:

BBISIBIISAITH JeUIUTH HHPOPMALIMU, TAHHBIX, HEOOXOIUMbIX JIJIsI
OTBETA Ha BOIIPOC U JJISI PELICHUS 33/1a4U;

BEIOWpATh HH()OPMAITUIO U3 HCTOYHUKOB PA3INIHBIX THIIOB,
aHaJIM3UPOBATH, CACTEMATU3UPOBATh U HHTEPIIPETUPOBATH
UHGOPMAITUIO PA3ITUYHBIX BUAOB B (POPM IIPEICTABIICHNUS,
CTPYKTYPHUPOBATh HH(POPMAITHIO, IPEACTABISTH €€ B Pa3IMYHBIX
dbopmax, WITIOCTPUPOBATH TPaPUUECKU;

OLICHMBATh HAJAEKHOCTh HH(OpPMAIIUU TTIO

CaMOCTOSTENHEHO C(POPMYITHUPOBAHHBIM KPUTEPUSIM.

2) Vuueepcanvrvlie KOMMYHUKAGMUBHbBLE OCUCMEUs, 00eCneuusaom

CgbOpMMpO@ClHHOCWlb COYUAIbHbIX HABBIKO6 06)/1!(1}01/[41/[)602.

OO0menue:



BOCIPUHUMATH U POPMYJIUPOBATH CYXKIACHUS B COOTBETCTBUU C YCIOBUSAMHU
Y LEJISIMU OOIIEHHUSI; ICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUKY 3PEHHUS
B YCTHBIX U MMCbMEHHBIX TEKCTAX, JaBaTh MOACHEHUS MO XOAY PELICHUS
3a71a4l, KOMMEHTHUPOBATD IOJYyYEHHBIN PE3YIIbTAT;

B X0J1e 00CYK/I€HUsI 33]]aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOit
TEMBI, MPOOJIEMBI, pEIIaeMOU 3a1a9d, BEICKAa3bIBaTh UJICH, HAIICTICHHBIC Ha
IIOUCK PELIEHUS; CONIOCTABIIATh CBOU CYXKJIEHHUS C CYKICHUIMU APYTUX
YYaCTHUKOB JIMaJiora, 0OHAPYKUBATh PA3IMUME U CXOJCTBO MO3UIINI; B
KOppEeKTHOU popme hopMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;
MPEACTABIIATH PE3YJIbTATHI PEIICHUS 3a/1a4H, SKCIIEPUMEHTA,
UCCIIEZIOBAaHUS, IIPOEKTA; CAMOCTOATEIBLHO BEIOUPATh (POpMAT BBICTYIUICHUS
¢ Y4€TOM 3aja4 MPe3eHTAluU U OCOOCHHOCTEN ayIUTOPHUU.

CoTpyaHuyecTBo:

MOHUMATh Y UCTIOIB30BATh MPEUMYIIECTBA KOMAHTHOMN U
WHIUBHUIYaJIbHON paObOTHI MIPH pEIICHUN YU4eOHBIX 3a/1a4; TPUHUMATh
11eJIb COBMECTHOM JIESTENbHOCTHU, TUIAHUPOBATH OPraHU3aIMI0 COBMECTHOM
paboThl, pacrpenesTh BUABI padoT, 10roBapuBaThCs, 00CYXKIaTh
MpoIIecC U pe3ysbTaT paboThl; 0000IIaTh MHEHUSI HECKOJIBKUX JIFOJICH;
y4acTBOBATh B IPYMIOBHIX (popMax padoThl (00CykaeHUs, OOMEH
MHEHHH, «MO3TOBBIE€ IITYPMbI» U UHBIE); BBIMOIHITH CBOIO YacTh paOOThI
¥ KOOPJIMHUPOBATh CBOM JICHCTBUS C IPYTUMH YICHAMU KOMaH/IbI;
OLIEHWBATh KaUYECTBO CBOETO BKJIA/a B OOIINI MPOIYKT MO KPUTEPHSIM,
chOopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vuusepcanvhnuvle pecynamuensie oeticmsust, obecnedusarom

G opmuposarue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABbIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJIATH TUIAH, AITOPUTM PEIICHUS 33]1a4H, BEIOMPATh CIIOCO0 PEIIeHISI
¢ y4€TOM MMEIOIITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKXHOCTEH,
apryMEHTUPOBATHh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUNA C YIETOM
HOBOW MH(OpPMAIIUH.

CaMOKOHTPOJIb:

BJIa/IETh HABBIKAMU MO3HABATEIbHOMN pedekchu Kak OCO3HAHUS
COBEPINAEMBIX JIEHCTBUM U MBICIIMTEIBHBIX IPOLECCOB, UX

pe3yJIbTaTOB; BJIAJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS
IIPOIIECCA U PE3YNIbTATA PELICHUS MATEMATUYECKOW 3a1a4U;

HpeABUIIETh TPYAHOCTH, KOTOPBIE MOT'YT BOZHUKHYTh IIPU PEIIEHUH 331U,
BHOCUTb KOPPEKTHUBBI B I€ATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,

JAHHBIX, HAMJICHHBIX OMIMOOK, BBISBICHHBIX TPYIHOCTEH;



e OIICHMBAaTh COOTBETCTBUE pe3yJibTaTa LIEJU U YCIOBUAM, OOBSICHATD
IPUYKHBI JOCTUKEHUS WIA HEJOCTUKEHUS PE3YIIBTATOB JAEATENbHOCTH,
HAXOJUTh OIIMOKY, JaBaTh OLEHKY MPHUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KJIACC

OnepupoBath NOHATUSAMHU: TOUKA, IpsIMasi, INIOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPHUU U CIIECTBUS U3 HUX MPU PELIEHUN
reOMETPUYECKUX 3aad.

OnepupoBath NOHATUSAMH: N1APATIIEIBHOCTh U NEPIICHIUKYISPHOCTD
IPSMBIX U TUIOCKOCTEMN.

KnaccuduunpoBaTh B3aUMHOE pacioyioKEHUE NPSIMbIX U MIIOCKOCTEN B
IPOCTPAaHCTBE.

OnepupoBath NOHATUSMHU: IBYITPaHHbBIN yroJl, FPAaHH JBYIPAHHOIO yTJa,
pedpo ABYrpaHHOrO yIiia; JUHEHHBIN Yroil ABYTPaHHOIO YIJia; rpajaycHas
Mepa JIBYI'PaHHOIO yIJa.

OnepupoBaTh MOHATUSIMU: MHOTOTPAHHHK, BBIITYKJIBIA U HEBBIITYKJIBIA
MHOTOTPaHHUK, JIEMEHTHl MHOTOT'PaHHHKA, TTPABUIIHHBIN MHOTOTPAHHHK.

Pacnio3naBaTh OCHOBHBIE BU/IbIl MHOTOTPAaHHUKOB (TUpaMU/Ia;
npu3Ma, IpsIMOYTOJIbHBIN Mapasuienenumnes, Kyo).

KnaccuduimpoBatb MHOTOrpaHHUKH, BEIOUpPAasi OCHOBAHUS IS
KJaccu(uKauy (BBITYKIJIbIE U HEBBIMYKJIble MHOTOTPAHHUKH; TIPaBUIIbHBIC
MHOI'OTPaHHUKH; IPSMbIE U HAKJIOHHBIE TIPU3MBI, TapalJIeenUIIeabl).

OmnepupoBaTh NOHATHSIMHU: CEKYIast MJIOCKOCTh, CEYEHHE MHOTOTPAHHUKOB.

OOBACHATD MPUHIUITBI TIOCTPOSHHSI CEYEHUH, NCTIONB3YSl METO/ CIIEOB.

CTpouThb ceueHusi MHOTOIPaHHUKOB METOIOM CJIE/IOB, BBIIIOJIHATh
(BBIHOCHBI€) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (QUTYpP: BUJT
CBEpXY, COOKY, CHU3Y.

Pemars 3a1aun Ha HaXOXKICHUE TEOMETPUUYECKUX BETMYHH 10 00pa3iam
WIH aJiTOPUTMaM, IPUMEHSSI U3BECTHBIE aHATTUTUUYECKUE METO/IbI IIPU PELIEHUU
CTaHAAPTHBIX MATEMATHYECKUX 3a/1a4 HA BBIYUCIICHUE PACCTOSHUNA MEXKIY ABYMsI
TOYKaMH, OT TOYKH JI0 IPSAMOMN, OT TOUKH O IIJIOCKOCTH, MEKIY
CKPEIIMBAIOIIUMHUCS MPSMBIMHU.

Pematp 3a1aun Ha HAXOXKJIEHHE TEOMETPUUYECKUX BEIUYMH 11O 00pa3iam
WIH aJITOPUTMaM, IPUMEHSSI U3BECTHBIE aHATTUTUYECKUE METOJIbI IIPHU PELIEHUH
CTaHAAPTHBIX MATEMAaTHYECKMUX 3a/1a4 HA BBIYHMCIICHUE YIII0B MEXIY
CKPEIIMBAOIIUMHUCS NPSMBIMHU, MEXAY IIPSIMOM U IIIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Boruncnsats 00bEMBI 1 IO TOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3Ma, nupaMua) ¢ puMeHeHueM GopMyJl; BEIYUCISITH COOTHOIICHHUS
MEXIY TUIOLIAAsIMU TOBEPXHOCTEHN, 00BbEMaMU OTOOHBIX MHOTOIPaHHUKOB.

OneprpoBaTh NOHATUSAMHA: CHMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U
IUIOCKOCTh CHMMETPHU; LIEHTP, OCh U TUIOCKOCTh CUMMETPUU (DUTYPHI.

W3Bnekats, mpeoOpa3oBbIBaTh U HHTEPIPETUPOBATH HHPOPMAITUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (DUTYpax, MPEICTABICHHYIO Ha YepTexax 1
PUCYHKaX.

[TpumensaTs reomMerpuyeckue (HakThl s PELICHUS] CTEPEOMETPUUECKUX
3a/1a4, MPEAIOJIAraoIIuX HECKOIBKO [IAaroB PEIICHUs, ECIIU YCIOBHS
NpUMEHEHUS 3aJIaHbl B IBHOU (hopMe.

[TpyMeHATh nIpOoCTENIINE MPOTrPAMMHBIE CPEACTBA U AIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI IIPU PEIIEHUU CTEPEOMETPUUECKUX 3aau.

[IprBOaNTE MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B PUPOAE U
YKU3HM, pACIIO3HABATH NIPOSIBIEHUE 3aKOHOB F€OMETPUU B HCKYCCTBE.

[TpuMeHsATh NOMyYEHHBIE 3HAHUS Ha IPAKTUKE: AaHAJIU3UPOBATH PEAJIbHbIE
CUTYallUH U IPUMEHSTh NU3YUECHHbBIE TOHITHUS B IIPOLIECCE TTOMCKA PEILIECHUS
MaTeMaTUYeCKU CPOPMYITUPOBAHHON MPOOIEMBI, MOJIETUPOBATh pealIbHbIE CUTYaLlUU
Ha SI3bIKE T€OMETPHH, UCCIIE0BATH MOCTPOECHHBIE MOJIEIH C UCIIOJIb30BAaHUEM
reOMETPUYECKUX MTOHATHH U TEOPEM, allliapara ajireoppl; pelaTh IPaKTHYECKUE
3a/1a4u, CBA3aHHbBIEC C HAX0XK/IEHUEM F€OMETPUYECKUX BEIUYHH.

11 KIJACC

OmnepupoBaTh MOHATUSMHU: IWJIMHIPUYECKAs TTOBEPXHOCTh, 00pa3yIOIIHe
IIWIHHIPUICCKON TTOBEPXHOCTH; IHJIMHIP; KOHNYECKas TOBEPXHOCTD,
o0pa3yrolre KOHMIECKOH TOBEPXHOCTH, KOHYC; ChepudecKas TOBEpXHOCTb.

Pacno3naBath Tena BpamieHus (WIMHIP, KOHYC, cdepa u map). OObICHITH

crocoObI mory4yeHus Ten Bpamenus. Kiaccudummpoats B3auMHoe

pacrnosiokeHue cepbl ¥ TIOCKOCTH. ONeprupoBaTh MOHATHSIMHA: APOBOU

CETMEHT, OCHOBaHHME CErMEHTa, BHICOTA
CETMEHTA; IIIapOBOM CJION, OCHOBAHKE MIAPOBOTO CIIOS, BEICOTA IIIAPOBOTO CJIOS;
IaPOBOM CEKTOP.

Berauciisite 00BEMBI 1 TT0MIA TN TTOBEPXHOCTEHN TEI BpaIeHUS,
TreOMETPUYECKUX TeJ C MPUMEHEHHEM (hopMyIL.

OmnepupoBath MOHATUSMU: MHOTOTPaHHUK, BIIMCAHHBIN B cepy u
OMHMCAaHHBINA OKOJIO chepsl; cepa, BnucaHHas] B MHOTOTPAHHUK N TEJIO
BpaICHHUS.

BBIMHCSATE COOTHOIICHHUSI MEXKTY TUTOIIA ISIMUA TTIOBEPXHOCTEH |

00BéMaMH ITOJOOHBIX TEI.



N300paxats usydaemble (GUTypbl OT PYKU U ¢ IPUMEHEHUEM
IIPOCTBIX YEPTEKHBIX HHCTPYMEHTOB.

BoINONHATH (BBIHOCHBIE) IIJIOCKUE YEPTEXKU U3 PUCYHKOB IPOCTHIX
00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUThH CEUECHUS TEJ BPAIICHHUS.

W3Bnekatb, HHTEPIPETUPOBATH U IPEOOPA30BBIBATH HHPOPMALIHIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPeICTaBICHHYIO Ha YEPTEXKaAX U
PUCYHKAX.

OneprpoBaTh NOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINonHATE NEUCTBUSA CII0KEHUS BEKTOPOB, BHIYUTAHUS BEKTOPOB U
YMHOKEHHS BEKTOPA Ha YUCIIO, OOBACHATh, KAKUMU CBOWCTBAMH OHU 00JIaJJaIO0T.

[IprMeHATh MPaBWIIO NAapaJUIEICIIUIIEAA.

OnepupoBath NOHATUAMMU: 1€KapPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YTOJI MEXKIY
BEKTOPAMH, CKAIPHOE IPOU3BENECHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

Haxonute cymMmmy BEKTOPOB U IIPOU3BECHUE BEKTOPA Ha YHCIIO, YIOJl
MEXy BEKTOPAaMH, CKaJIIPHOE IIPOU3BEIECHNUE, PACKIAAbIBATH BEKTOP 110 IBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

IIpumeHATh reoMeTpuyecKue QaKThl JUIsl PELLIEHUS] CTEPEOMETPUUECKUX
3a/1a4, MPEAIOJIAraloIIuX HECKOIBKO [IaroB PELICHUS, €CIIU yCIOBUS
OpUMEHEHUS 3aJ1aHbl B IBHOM (hopMe.

Pewmats npocreiinire reoMeTpuYeCKUe 3a/1a4n Ha IPUMEHEHUE
BEKTOPHO-KOOPAMUHATHOI'O METO/A.

Pematsb 3a1aun Ha JO0Ka3aTENbCTBO MaTEMAaTHUECKUX OTHOUIEHUH U
HaXO0X1EHUE FeOMETPUYECKUX BETMYHUH 110 00pa3LaM Uil alropuT™MaM, IpUMEHss
U3BECTHBIE METObI ITPY PEILICHUH CTAHJAPTHBIX MAaTEMATUYECKUX 3a/ad.

[IpuMeHATh MpOCTENIINE NPOrPAMMHBIE CPENCTBA U AIEKTPOHHO-
KOMMYHUKAILIMOHHbIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a4au.

[IpuBOAUTE MPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B PUPOAE U
YKU3HHU, PACIIO3HABAaTh MIPOSIBIICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMeHATh MoTyyeHHbIE 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATh pPealbHbIE
CUTYyallU! U IPUMEHATh N3YUYEHHBIE ITOHATHS B IPOLIECCE TIOUCKA PELLICHUS
MaTeMaTHYecKu c(hopMyITUpOBaHHOM MTPOOIEMBbI, MOAEIMPOBATH PEAJIbHBIE CUTYaLlUU
Ha A3bIKE T€OMETPUH, UCCIIEA0BATh IOCTPOEHHBIE MOJIEIH C UCIIOJIb30BaHUEM
reOMETPUYECKUX MTOHIATUI U TEOPEM, almnapara ajareopsl; pelaTh IPaKTHYECKUe
3aJ1a4yM, CBA3aHHBIE C HAX0XKJIEHUEM I'€OMETPUUECKUX BEIUYUH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

KonuyecrBo yacos DJIEeKTPOHHBIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
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9 IIpsiMBIE U IIOCKOCTH B IIPOCTPAHCTBE. 12 1 bubmmorexa LIOK
[TapannenbHOCTh MPSAMBIX U IJIOCKOCTEN https :// m.edsoo.ru /1c 209e 37
[lepnieHAMKYIAPHOCTD MPSIMBIX U bu6mmorexa LIOK
3 TIOCKOCTEMN 12 https :// m.edsoo.ru /1c 209e 37
b K
4 VYTibl MEXKAY NPSIMBIMU U IUNIOCKOCTSMHU 10 1 ht?pigﬁ?nTgé(;)cI)lr? /¢ 209 37
bu6mmoreka [IOK
5 MHororpaHHAKH 11 1 https :// m.edsoo.ru /1c 209e 37
. but6mmoreka [JOK
6 O6BEMBI MHOTOTPaHHUKOB 9 1 https :// m.edsoo.ru /1c 209e 37
bu6nunorexa [IOK
7 [ToBTOpEHME: CEUeHMs], pACCTOSHUS U YTJIbI 4 1 https :// m.edso0.ru /1c 209 37
OBHIEE KOJIMYECTBO YACOB I1O ITPOTPAMME | 68 ) 0




11 KJIACC

KoanuectBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabusie | IlpakTnyeckue
NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypchl
bubmuorexa [IOK
1 Tena ppauenus 12 https :// m.edsoo.ru /1c 209e 37
" bubmuorexa [IOK
2 O6bEmEI TEN 5 1 https :// m.edsoo.ru /1c 209e 37
bub6mmoreka [IOK
3 BexTops! 1 KOOPAMHATHI B IPOCTPAHCTBE 10 1 https :// m.eds0o.ru /1c 209 37
4 [ToBTOpeHue, 0600IIEHNE, 7 1 bubmuorexa [JOK
CUCTEMAaTH3alus 3HaHUN https :// m.edsoo.ru /1c 209e 37
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 3 0







IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KonunuyecrBo yacos DJICKTPOHHBIE
Ne Hara uudgposBbie
Tema ypoka Konrpoabnbie | IlpakTuyecku
n/n Bcero u3ydeHusi | obOpa3oBaTebHbIE
padoThI e padoTsI
pecypcsbl
OCHOBHBIE TIOHATHUS CTEPEOMETPHUU:
TOYKa, MpsiMasi, IIOCKOCTb,
npoctpaHcTBo. [IpaBuna

1 P 6 P P ) 1 bubmmorexa [IOK
n300pakeHusl Ha PUCYHKAX: https :// m. edsoo. ru/ aecc 77cd
M300paKeHHsl TIIOCKOCTEH,
napajuieIbHbIX MPSMBIX (OTPE3KOB),

CepeIMHBI OTPE3Ka
[Tonsartus: nepecexarouuecs

2 1 bubnuoreka [IOK
IUIOCKOCTH, MepeceKaronirecs npsmas https :// m. edso0. ru/2d8agc 99
1 TUIOCKOCTH
[TonsaTus: nepecexaronecs

3 1 bubnuoreka [IOK
IUIOCKOCTH, MIepeceKarouIrecs npsmas https :// m. edsoo. ru/ db685e 73
1 TUIOCKOCTD
3HaKOMCTBO C MHOT'OIPaHHUKaMH,

4 n300pakeHre MHOTOTPAaHHUKOB Ha 1 bubnuotexa [IOK
pPUCYHKaX, Ha IPOCKIMOHHBIX https :// m. edsoo. ru/a 63959ed
yepTexkax
HauvanbHble cBenieHus 0 Kyoe u

5 R 1 bubmuorexa [IOK
[MpaMHUJC, UX pasBEPTKH M MOACIIH. https :// m. edsoo. ru/b30dff 38
CeueHusi MHOTOTPaHHUKOB

6 HavanpHble cBeeHMsI 0 KyOe 1 1 bubmmorexa [JOK




MAPaMUE, UX Pa3BEPTKU U MOJECIIH.

Ceuenuns MHOI'OI'PaAHHHUKOB

https :// m. edsoo. ru/3d8ffd 32

[MoasATHE 00 AaKCMOMATHUYECKOM

7 i bubmnoreka [IOK
MOCTPOCHUHN CTCPECOMETPHU:. aKCHUOMBI https /I m. edsoo. ru/0 cc5cafe
CTEPEOMETPHH U CIIEICTBUS U3 HUX
[TorsiTne 00 aKCHOMATHIECKOM

8 _ bubmnoreka LIOK
MIOCTPOECHUHU CTEPEOMETPUHN: AKCUOMBI https :// m. edsoo. ru/239¢c8ch4
CTEPEOMETPUH U CIEACTBHS U3 HUX
[TonsiTue 00 aKCMOMATHYECKOM

9 _ bubmnoreka LIOK
MOCTPOECHUHU CTEPEOMETPUHN: aKCUOMBI https :// m. edsoo. ru/65¢6h106
CTEPEOMETPUH U CJAEACTBUSI U3 HUX
[Tonstre 06 akCHOMATHYECKOM

10 ) bubmmnorexa LIOK
IIOCTPOECHUHU CTEPEOMETPUN: AKCUOMBI https +// m. edsoo. ru/258 fc 245
CTEPEOMETPUH U CIEACTBUSI U3 HUX
B3anMHOe pacnosioxKeHue IpsIMbIX B

1 IIPOCTPAHCTBE: MIepEeCeKaroIuecs, bubmmorexa [IOK
MapajuIeNbHbIE U CKPEIUBAIOIIUECS https :// m. edsoo. ru/la 25206
psiMbIe
[TapanienbHOCTb MPSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE:!

12 bu6mmoreka [IOK
TapaJlIeIbHBIC HPIMBIC B https :// m. edsoo. ru/93 ad 36h3
IIPOCTPAHCTBE; MAapaJUIEIbHOCTD TPEX
MPSIMBIX
ITapayienbHOCTB NPAMBIX U

13 IJIOCKOCTEN B IPOCTPAHCTBE: bubmmorexa [IOK
[TapannenbHOCTH IPAMON U https :// m. edsoo. ru/ ee1d19h9
IJIOCKOCTH

14 YTIuibl ¢ COHANPABICHHBIMA bubnnorexa [IOK




CTOpPOHAMHU

https :// m. edsoo. ru/9 f4071bh9

VYron Mexay npsMbIMU B

bubmuorexa [IOK

15 MPOCTPAHCTBE https :// m. edsoo. ru/ fe 733862
Yrois Mexay NpsIMBIMU B bub6nuorexa [IOK
16 MPOCTPAHCTBE https :// m. edsoo. ru/2935a9a0
17 IlapauieapHOCTB INIOCKOCTEN: bub6nuorexa [IOK
MapajuieabHbIE INIOCKOCTU https :// m. edsoo. ru/2e 18f255
. . bubnmoreka [JOK
18 CpoiicTBa mapaiesbHbIX MJI0CKOCTEN https :// m. edsoo. ru/e 504d656
IIpocTeiiime IpoCTpaHCTBEHHBIE
POCTEHIIIHE TPOCTP H TBCHHE bubmmorexa [IOK
19 (urypsl Ha IIOCKOCTH: TETPAdAP, https :// m. edsoo. ru/4a 28dc 02
KyO, mapajuienenumne;y
20 0 . bubmuorexa [IOK
OCTPOCHHC CCHCHUH https :// m. edsoo. ru/1d434d0f
21 I . bu6mmoreka [IOK
OCTPOCHHC CCHCHHH https :// m. edsoo. ru/ ec 26fe5d
KonTponbHas pabota no teme
99 "IIpsiMble U TJIOCKOCTH B bubnnoreka [IOK
npoctpanctse. [lapamiensHOCTh https :// m. edsoo. ru/9a0a9e 56
IPSIMBIX U IJIOCKOCTEHN"
I .
epHeH,Z[I/IIfy.IISIpHOCTB psSMOit 1 BuGmiorexa LIOK
23 TUIOCKOCTH: TIEPIEHAUKYIISIPHBIE https :// m. edsoo. ru/b19f6a5d
IPsIMbIE B IPOCTPAHCTBE
24 [IpsiMble napaieabHble U bub6mmorexa [IOK
MEPIECHAUKYJISIPHBIE K IIJIOCKOCTH https :// m. edsoo. ru/0 ac 11c 95
o5 [IpsiMble napaieabHble U bub6mmorexa [IOK
MEPIECHAUKYJISIPHBIE K IIJIOCKOCTH https :// m. edsoo. ru/ ba 545966
26 [Tpu3Hak nepreHIuKyIIPHOCTH bubmuorexa [{OK




HpHMOﬁ " IJIIOCKOCTH

https :// m. edsoo. ru/ f85bfc 46

[Tpu3Hak neprneHANKYIIpHOCTH

bubmuorexa [IOK

21 MNPSIMON U TIIIOCKOCTH https :// m. edsoo. ru/79165d15

28 Teopema o npsimoit bub6nuorexa [IOK
MNEePHEHINKYISIPHON MIIOCKOCTH https :// m. edsoo. ru/635¢ 5087

29 Teopema o npsimoit bub6nuorexa [IOK
MNEePHEHINKYISIPHON MIIOCKOCTH https :// m. edsoo. ru/ bd3745f8

30 Teopema o npsimoit bub6nuorexa [IOK
MEPIECHAUKYIISIPHON MIIOCKOCTH https :// m. edsoo. ru/7d18834b
[lepnieHAMKYISIp U HAKJIOHHBIE:

31 P yUp bubmuorexa [IOK
pPaccTOsTHUE OT TOYKH J0 MJIOCKOCTH, https :// m. edsoo. ru/33c 477d3
paccTosiHUE OT MPSIMOM 10 MIIOCKOCTH
[lepnieHAMKYIISIp U HAKJIOHHBIE:

32 P yUp bubmuorexa [IOK
PAcCTOAHNE OT TOUKH 110 IJIOCKOCTH, https :// m. edsoo. ru/66 fefadd
paccTosiHUE OT MPSIMOM 0 MIOCKOCTH
[lepnieHANKYIISIp ¥ HAKIIOHHBIE:

33 P y2Up bubmuorexa [IOK
PACCTOMHHUE OT TOIKH 1O MIIOCKOCTH, https :// m. edsoo. ru/a5h7b8e3
paccTosiHUE OT NMPSIMOM 0 MIIOCKOCTH
[lepnenaAnKyIsIp U HAKJIOHHBIE:

34 PHCHMIEYICD bu6nmmorexa [IOK
PACCTONHHUE OT TOIKH 1O TIIIOCKOCTH, https :// m. edsoo. ru/ dbee 22bc
pacCTOsIHUE OT NMPSIMOM 0 MIIOCKOCTH

35 VYriabl B IPOCTPAHCTBE: YIOJl MEXITY bubmuotexa [JOK
MPSIMON ¥ TIIIOCKOCTBIO https :// m. edsoo. ru/6b61b2b4

36 JIByrpaHHbIN yTOJ, JUHEHHBIA YO bubmuorexa [IOK
JBYTCPAHHOIO yIja https :// m. edsoo. ru/5 faOb3ce

37 JIByrpaHHBIN yIroJl, TMHEHHBIA yrOjl bub6nuorexa LIOK

JIBYTPAHHOTO yTia

https :// m. edsoo. ru/c7c 777ed




[lepneHANKYISIPHOCTD TIIOCKOCTEM:

bu6mmoreka [IOK
38 TpU3HaK NCPICHANKYISIPHOCTH ABYX https :// m. edsoo. ru/ ec3e2da3
IJIOCKOCTEN
[lepneHAMKYISIPHOCTD MIJIOCKOCTEM:
bu6mmoreka [IOK
39 TIpU3HAK NCPICHANKYISIPHOCTH ABYX https :// m. edsoo. ru/ ed9e2a8e
IJIOCKOCTEN
[leprieHAMKYASIPHOCTD MIIOCKOCTE:
PHCHMIY AP bubnmoreka [JOK
40 TpU3HaK NCPICHANKYIAPHOCTH ABYX https :// m. edsoo. ru/ ba 75dc 57
IIJIOCKOCTEN
. bubnmoreka [JOK
41 Teopema 0 TPEX MepHEHAMKYIAPAX https :// m. edsoo. ru/e 4972cdc
. bubmuotexa [IOK
42 Teopema 0 TpEX nepreHmKyIspax https :// m. edsoo. ru/52188a7d
. bu6nmmoreka [IOK
43 Teopema 0 TpEX nepreHaANKyIpax https :// m. edsoo. ru/9 f246736
KontposbHas pabota o Temam
44 "IlepneHMKYISPHOCTD MPSIMBIX U bubnnoreka [IOK
miockocteit" u " YTl MEXIY https :// m. edsoo. ru/5b971ef3
MPSMBIMHU M TUIOCKOCTAMM"
ITonsarue MHOI'OrpaHHuKa, OCHOBHBLIC
9JICMCHTBI MHOT'OI'paHHHUKA,
bu6mmoreka [IOK
45 BBEIITYKJIBIC I HEBBIMYKIIBIC https :// m. edsoo. ru/2d24e 873
MHOT'OI'PaHHHUKH; pa3BEPTKa
MHOI'OrpaHHUKaA
IIpusma: n-yronpHas npusMa; rpaHu U
16 OCHOBAHHS MIPU3MBI; TIpsiMast U bubnmnoreka LIOK

HaKJIOHHAs IIPU3MBI; OokoBas 1

IMOJIHAA MOBCPXHOCTDH ITPHU3MBbI

https :// m. edsoo. ru/b4ad 63ad




[Tapannenenunen, NpsAMOyTrOIbHBIA

bu6mmoreka [IOK

ar napajuiesenuIie]l U ero CBOMCTBa https :// m. edsoo. ru/8a7be 683
[TupaMua: n-yroyipHas nupamuia,
TPaHU U OCHOBAHUE MHUPAMUJIBL;
48 5 bu6mmorexa [IOK
OKOBA M MOJHAS MTOBEPXHOCTD https :// m. edsoo. ru/ folcd0as
MUPAMHU/IBI; IPABUIIbHASI H YCeUEHHAS
nupamuja
[TpaBuIbHBIE MHOTOTPAHHUKH
MOHSITHE TTPABUIIEHOTO

49 MHOTOTpaHHUKa; MTpaBUJIbHAS MTpU3Ma bubmuorexa [IOK
Y IpaBUJIbHAS MMpPaMU/Ia; IPaBUIbLHAS https :// m. edsoo. ru/074c 8865
TpEeyroyibHasi mupamMuaa u
MIPaBUJIBLHBIN TETpadaAp; KyO
IIpencraBnenue o MpaBUIBHBIX

50 ) bubmmotexa [JOK
MHOTOTpaHHHUKAX. OKTASP, https :// m. edsoo. ru/a0fddsbf
JOJACKAdIP U UKOCAIIP.

CumMeTpus B IPOCTPAHCTBE:
CUMMETpHS OTHOCUTEIIBHO TOUYKH,

51 MPsIMOM, MIIOCKOCTU. DIIEMEHThI Bbubnuorexa LIOK
CHUMMETPUU B IUPAMUIAX, https :// m. edsoo. ru/b9e 777d9
napasuiesienumne1ax, MpaBUIbHbBIX
MHOTOTPaHHUKAX
Beruncnenue 351eMeHTOB

59 186 bubmuorexa [IOK
MHOTOrpaHHUKOB. pedpa, THaroHam, https :// m. edsoo. ru/6 cdbecef
YTJIbI

53 [Tnomaas GOKOBOM MOBEPXHOCTH H bu6nmoreka [IOK

IIOJIHOM ITOBEPXHOCTH IIPSIMOM

MPU3MBI, TUIOIIab OCHOBAHHM,
TeopeMa 0 OOKOBOW MOBEPXHOCTHU

https :// m. edsoo. ru/37d84157




IIPSIMOU IPU3MBI

[Tnomans 60KOBOM MOBEPXHOCTH U

MTOBEPXHOCTHU NIPABUIIBHOU

bu6mmoreka [IOK
54 [THPpaMHAJIBL, TCOPEMA O ILTOTIA M https :// m. edsoo. ru/5603e 30b
OOKOBOI1 MIOBEPXHOCTH YCEUEHHOM
IMUpaMuJabl
KonTponbHas pabota mo Teme bubnuotexa [IOK
55 "MuororpaHHuKu" https :// m. edsoo. ru/a 95f5c 04
. bu6mmoreka [IOK
56 [onsTne 06 06nEMe https :// m. edsoo. ru/7 ad 0020b
. bu6nmmoreka [IOK
57 O6neEm mrpamu bt https :// m. edso0. ru/235171h3
N bubmuorexa [IOK
58 O6ném mupamusbl https :// m. edsoo. ru/ f47dfefd
N bubnmoreka [JOK
59 O6ném mupamusbt https :// m. edsoo. ru/79¢ 10312
. bubmuotexa [IOK
60 O6bém mupamusbt https :// m. edsoo. ru/2 faadc3f
bu6mmoreka [IOK
61 O0BEM pU3MBI https :// m. edsoo. ru/7985360
§
. bu6mmoreka [IOK
62 O6nem npr3meT https :// m. edsoo. ru/le 053890
N bubmuorexa [IOK
63 O6nem mpr3MET https :// m. edsoo. ru/482d3f51
KonrtponbHas pabora no Teme bub6nuorexa LIOK
64 "OO0BEMBI MHOTOTPaHHHUKOB" https :// m. edsoo. ru/28a 6573c
65 [ToBTOpenue, 06001IEeHNE bubnuorexa [JOK




cucTeMaTH3aIs 3HaHUI.
IToctpoenue ceueHumii B

MHOTI'OI'paHHUKEC

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

[ToBTOpenue, 00001IeHNE
CUCTEMAaTH3aIUs 3HAHUH.

66 Beluncnenue pacCTOAHUN: MEXKIY 1 bubmmorexa [IOK
JIByMsI TOUKaMH, OT TOYKH J0 TIPSMOiA, https :// m. edsoo. ru/ f7792ba9
OT TOYKH JI0 MJIOCKOCTH, MEXKIY
CKPEIMBAIOIIUMHUCS MPSIMBIMU
bu6nuoreka [IOK
67 Hrorosas konTposbHas pabora L https :// m. edsoo. ru/b9146bc0
[ToBTOpenue, o6o01IeHNE
CHUCTeMaTH3allHsl 3HAaHUM.
Bbruncnenue yrios: Mex
a o Bu6smorexa [[OK
68 CKpCHIMBAIOIIMMHUCA HPAMBIMI, 1 https :// m. edsoo. ru/56765e8b
MEXKIy IPSMOM U IUIOCKOCTBIO,
JIBYTPAaHHBIX YIJIOB, YITIOB MEXIY
TUIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KUIACC

KoanuectBo yacoB DJIeKTPOHHBbIE

Ne Hara nugposbie

Tema ypoka Konrpoabnbie | IIpakTuyecku
n/n Bcero n3ydeHusi | o0pasoBaTebHbIE

padoThI e padoTsI
pecypcsl
Cdepa u map: meHTp, paguyc,
dep ) b HEHIP, patily bubnuorexa IIOK

1 AUAMETD, ILTOIIAL MOBCPXHOCTH 1 https :// m. edsoo. ru/0341 bc2b
cepsl
B3anmMHoe pacnonoxenue chepsl u

P Gep bubmuorexa [IOK

2 IUIOCKOCTH; KacaTelbHas TNIOCKOCTh 1 https :// m. edsoo. ru/ bed 12a 43
K cepe; muromanb chepsl

3 N3o00paskenne cdepsl, mapa Ha 1 bubmuorexa [IOK
miockoct. CedyeHus 1mapa https :// m. edsoo. ru/ bc 15f7f2
Hunuanpudeckasi MTOBEPXHOCTD,

4 oOpazyromye MUITHIAPHISCKOM 1 bu6nmmoreka [IOK
MMOBEPXHOCTH, OCh IIUJIMHAPHUSCKON https :// m. edsoo. ru/6054bh8c1
MOBEPXHOCTHU
[Munuuap: ocHOBaHUS U OOKOBas

5 IIOBEPXHOCTh, 00pa3yroias 1 och; 1 bubnnoreka [IOK
TI0IIA b OOKOBOM U TTOJTHOM https :// m. edsoo. ru/188 f6216
MOBEPXHOCTHU
N306paxenune nuiamHapa Ha
mIockocTh. Pa3BépTka nunuHapa.

pria tt AP bubmuorexa [IOK

6 Ceuenns numHpa (TWIOCKOCTHIO, 1 https :// m. edso0. ru/016e 25eb
napauiebHOM Uin
NEPIEeHIUKYISIPHON OCH LIUINHIPA)

7 Konnueckast HOBEpXHOCTB, 1 bubmmorexa [IOK




o0pazyromye KOHnYeCKOu
IOBCPXHOCTH, OCh U BEPIIHNHA

KOHHYECKOW MOBEPXHOCTH

https :// m. edsoo. ru/c 94ba 09b

Konyc: ocHOBaHuE U BepIIMHA,

8 6 ) bub6mmorexa [IOK
0bpasyromas 1 0Cb, MIOMAAb https :// m. edsoo. ru/897 dd3b?2
OOKOBOH U MOJIHON IOBEPXHOCTH
VYceu€nnslil KoHyC: 00pa3 ue u

9 ) Y g VIOt bubmmorexa LIOK
BBICOTA, OCHOBAHHA H DOKOBAL https :// m. edsoo. ru/1468 bab3
MOBEPXHOCTh
N300pakeHne KoHyca Ha
mockocTy. Pa3Béprka KoHyca.

10 Ceuenus KoHyca (MJIO0CKOCTHIO, bubmuorexa [IOK
[apajuieIbHON OCHOBAaHMIO, U https :// m. edsoo. ru/0 bdelbe8
MJIOCKOCTHIO, TIPOXOIAIIEH Yepe3
BEPIINHY)

1 Kom6unarmus ten BpaiieHus u bubnnoreka [IOK
MHOTOTPAaHHUKOB https :// m. edsoo. ru/3 cef 10e5
MHororpaHHuK, ONMMCaHHbIA OKOJIO

12 cdepsl; cepa, BiMcaHHas B bubnnoreka [IOK
MHOTOTPAHHUK HJIH B TEJIO https :// m. edsoo. ru/0b136158
BpaIlCHUs

13 [Tonsatue 06 06bEMe. OCHOBHBIC bu6mmoreka [IOK
CBOMCTBA 00BEMOB Tell https :// m. edsoo. ru/26a 03fb7

. bu6mmoreka [IOK
14 O06bEM mHHHpa, KoHyCa https :// m. edsoo. ru/5513d87h
. bu6nmoreka [IOK
15 O6bEM mapa u nomans chepst https :// m. edsoo. ru/d189bde2
16 [Too6HbIE TENIa B IPOCTPAHCTBE. bubnmoreka [JOK




CoOTHOIICHUS MEXTY TUIOIIAISIMU
MMOBEPXHOCTEH, 00BEMaMU

MOAOOHBIX TEI

https :// m. edsoo. ru/810 cfleb

Kontponbnast paboTa mo TeMam

bu6mmorexa [IOK

17 "Tena Bpamernus" u "O0bembl TEN" https :// m. edsoo. ru/4a 33a8ab
18 BekTtop Ha miockocTH U B bubmotexa [JOK
MPOCTPAHCTBE https :// m. edsoo. ru/5 caefclb
19 C bu6mmoreka [IOK
JIOCHHC 1 BHITHTAHHC BEKTOPOB https :// m. edsoo. ru/23 f4f 089
20 v bubmuorexa [IOK
MHOZCHHC BCKTOpA Ha HHCIIO https :// m. edso0. ru/ dee 379eh
PasnosxeHue BekTopa 1o TpéM
21 bubmuorexa [IOK
HEKOMILTAHAPHBIM BEKTOPAM. https :// m. edsoo. ru/a 28fd74e
[TpaBuno mapannenenunena
Pemenue 3a1au, CBsI3aHHBIX C
. . bubmuorexa [IOK
22 TMPUMCHCHHICM HpaBIT ACHCTBIM € https :// m. edso0. ru/5a 827900
BEKTOPaMHU
KoopauHnaTHO-BEKTOPHBIN METO
23 PA P 8 bu6nmmorexa [IOK
TIpH PELICHII FEOMCETPIICCKIX https :// m. edsoo. ru/d3alfe 30
3a/1a4
[IpsimoyrosibHast cuctema
24 KOOpJMHAT B IIPOCTPAHCTBE. bubnnoreka [IOK
Koopaunate! BekTopa. IIpocTeiimue https :// m. edsoo. ru/48 db7058
3aJ1a4 B KOOPIMHATAX
o5 Yron Mexay BEKTOpaMH. bubmuotexa [IOK
CxansapHoOe Mpon3BeIeHHEe BEKTOPOB https :// m. edsoo. ru/725 effcd
26 Brruncienue yriioB Mexmy bubmuotexa [JOK

IIPAMBIMH U IJIOCKOCTAMU

https :// m. edsoo. ru/8 efbe 78e




KonTponbhas pabora o teme

bu6mmoreka [IOK

21 "BeXTOpHI H KOOPHHATEI B 1 https :// m. edsoo. ru/77c 22fc5
npocTpaHcTee"”
[ToBTOpenme, 0600MIIEHNE 1

28 cucreMarusanus 3HaHuil. OCHOBHbBIE 1 bubnuorexa [IOK
burypsl, pakTel, TECOPEMBI Kypca https :// m. edsoo. ru/1780 ba5d
TUTAHUMETPHH
[ToBTOpenwue, 060061IeHNE 1

29 cuctemaTtuzaius 3Hanuii. OCHOBHbIE 1 bubmuorexa [IOK
burypsl, GaxTel, TEOPEMBbI Kypca https :// m. edsoo. ru/078 cd 184
TUTAHUMETPHH
[ToBTOpenue, 06061IeHNE 1

30 cCUCTeMaTH3alus 3HaHui. 3agaqu 1 bu6mmoreka [IOK
IUIAHUMETPUH U METOIBI HX https :// m. edsoo. ru/7491 efe0
perIeHus
[ToBTOpenue, 0600IIEHNE 1

31 cUCTEeMaTH3aIlus 3HaHu|. 3a1aun 1 bubmuotexa [IOK
TJIAHUMETPUN U METOJIbI UX https :// m. edsoo. ru/4 dffda 97
perieHus
[ToBTOpenue, 0600IIEHNE U

39 cuctemaTtuzaiys 3HaHuil. OCHOBHbBIC 1 bubmuorexa [IOK
burypsl, GaxTel, TEOPEMBI Kypca https :// m. edsoo. ru/74b2ad 91
CTEepEOMETPUH

bu6nuorexa LIOK

33 HroroBasi KoHTpoOsIbHAS paboTa 1 https :// m. edsoo. ru/ ec 24dfc2

34 [ToBTOpenue, 060061eHNE 1 1 bubnmoreka [JOK
CHCTEMAaTH3aLIUsl 3HAHUH https :// m. edsoo. ru/ f465d10e

OBIIEE KOJIMYECTBO YACOB I1O 34




[TPOTPAMME







YYEBHO-METOAUMYECKOE OBECIIEYEHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* MareMatuka: aJiredpa 1 Hayajla MaTEMaTHYECKOr0 aHaJIn3a, FTEOMETPHSL.
I'eomerpus, 10-11 knaccwl/ Atanacss JI.C., byry3oB B.®., Kagomnes C.b. u np.,
AxmmonepHoe o6mectBo «M3narensctBo «IIpocBenienue

METOINYECKHUE MATEPUAJIBI J1JIs1 YYUTEJIA
Maremaruka. ['eomerpusi. Meronnueckue pekomenaanuu. 10-11 knaccsl

K MPEIMETHOM JIMHUM Y4EOHUKOB IO T€OMETPUHU
JI. C. AranacsHa, B. ®@. Byry3osa, C. b. Kagomuesa u np.

IHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

PDIIL, 110K
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