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INOACHUTEJIbBHASA 3ATINCKA

Pabouas mporpamma yuebHOro Kypca «I'eomerpus» 6a30BOr0 YpOBHS IS O0YYArOIIUXCS
10 —11 xmaccoB pa3zpaborana Ha ocHOBe DeepaibHOIO TOCYAapPCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa CpeaHero oodmero oOpa3oBaHMs, ¢ YU4ETOM COBPEMEHHBIX MHUPOBBIX TpPeOOBaHUH,
NPEIbSBIAEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPATUIIMKA POCCHUCKOTO OOpa3OBaHMI.
PeaJII/I3aLII/I51 IporpaMmal o0ecrieunBaeT OBJIaACHUC KIIFOYE€BBIMHU KOMIICTCHIIUSAMU,
COCTAaBJIAIOIMMH OCHOBY IUId CaMOpa3BUTHUA W HCIIPCPBIBHOT'O O6paSOBaHI/I$I, ICJIIOCTHOCTH
06HIGKYHBTypHOFO, JIMYHOCTHOTI'O M MTO3HABATCIIbHOI'O PA3BUTHA JIMYHOCTHU O6y‘IaIOIJ_[I/IXC$I.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca TEOMETpHM Ha YpPOBHE CpPEAHEro O0IIero oOpa3oBaHHA
00yCIJIOBJIEHa NPAKTUYECKONH 3HAYMMOCTBIO METANPEAMETHBIX U IPEIMETHBIX PE3YJIbTaTOB
0o0y4eHHsl T€OMETPUM B HAIPABJIEHUHU JINYHOCTHOTO Pa3BUTHs 0Oydarommxcs, GOpMUPOBaHUS
(YHKIMOHATHHONH MaTeMaTW4ecKOH TPAMOTHOCTH, HW3YYEHHS IPYTUX Y4eOHBIX IMCHUIUINH.
Pa3Butne y oOyuaromuxcsi HOpaBWIBHBIX IPEACTABICHUN O CYIIHOCTH M HIPOUCXOXKIACHUU
F€OMETPUUECKUX a0CTPAKLIUH, COOTHOILIEHUU PEAILHOTO U UJECAbHOT0, XapaKTepe OTpakeHUs
MaTE€MaTU4YeCKONW HAayKOM SIBJICHUH U IPOLECCOB PEATIBHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HAyK W pOJIM MaTeMaTU4YeCKOro MOJEIMPOBAaHUS B HAyYHOM IIO3HAHMM M B IIPAaKTHKE
CrocoOCTBYeT (OPMHPOBAHMIO HAYYHOTO MHPOBO33PECHUS YUYAIIMXCS, a TakKXKe KadecTB
MBIIICHHS], HEOOXOAUMBIX JUIS a[alTallii B COBPEMEHHOM OOIIEeCTBE.

['eomeTpus sBIsIETCS OMHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHEr0 OOIIEeTro
o0pa3oBaHMs, TaK KaK O0ECIeYrBAaeT BO3MOXKHOCTh M3YYEHHUS KaK IMCHUIUINH €CTECTBEHHO-
Hay4HOM HaIIPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MblluIeHHE, (GOPMUPYEMOE IMPU H3YUYEHUH OOYYAIOUIUMUCS TMOHATUHHBIX
OCHOB T€OMETPUM M TMOCTPOCHHM ILETOYKH JIOTMYECKUX YTBEPXKIEHUH B XOJ€ pELICHUS
F€OMETPUUYECKHUX 3a/lad, YMEHHE€ BBIIBUTaTh W OINpPOBEPraTh TUIOTE3bl HENOCPEICTBEHHO
UCIIOJIB3YIOTCSl TIPU PEIIEHUH 33/a4 €CTECTBEHHO-HAy4YHOTO IMKJIA, B YAaCTHOCTH U3 Kypca
bu3uku.

YMeHue opueHTHpPOBaTHCS B MPOCTPAHCTBE UTPAET CYILIECTBEHHYIO POJIb BO BCEX 00JIaCTAX
JeSTEIbHOCTH 4esioBeka. OpreHTalus yeloBeka BO BPEMEHU U NMPOCTPAHCTBE — HEOOXO0JUMOe
YCIIOBUE €0 COLUAIBHOrO OBITHSA, (hOpMa OTPAXKEHHS OKPYKAIOIEr0 MUPA, YCIOBUE YCIIEITHOTO
MO3HAHUS u aKTUBHOTO npeoOpa3oBaHus JEeHCTBUTENBHOCTH. OnepupoBanue
IIPOCTPAHCTBEHHBIMH 00pa3amMu 0OBbEAUHSET pa3Hble BUJIbI yUEOHON U TPYJOBOU JIE€ATEIbHOCTH,
ABIIETCS OAHMM U3 NPO(ECCHOHATBPHO BaXHBIX KauecTB, IO3TOMY akTyallbHa 3ajaya
dbopMupoBaHUS y O0OyYaromMXCS MPOCTPAHCTBEHHOTO MBIIIJIEHUS Kak pPa3HOBUIAHOCTH
00pa3HOro MBIIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TMOATOTOBKE K MPAKTHYECKOMN
JESTEIbHOCTH 110 MHOTHM HaIlpaBJICHUSM.

Ilens ocBoeHUsT MporpaMMbl yaeOHOTO Kypca «I eomeTpusi» Ha 6a30BOM YpOBHE 00ydEHUS
— 00meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pa3BUTHE OOYUYAIOMIMXCS Yepe3 0OecleueHue

BO3MOXXHOCTH HpI/IO6peTeHI/I$I N HUCIOJB30BAHUA CHCTEMATHYCCKUX T'€COMETPUUCCKHUX 3HAHUHU U



NecTBUH, crienu(UUHBIX T€OMETPHH, BO3MOYKHOCTH YCIEITHOT'O MPOAOIDKEHHUST 00pa30BaHuUs 110
CIICHUAJIBHOCTAM, HC CBA3AHHBIM C IPUKJIAAHBIM UCIIOJIb30BAHUCM I'COMCTPHUH.

[IporpaMmma mo reomeTpuu Ha 0a30BOM YpOBHE IMpeIHAa3HAYEHA Ui OOYYaOIIUXCS
cpez[Hei/’I MIKOJIbI, HE HUCIIBITBIBABIINX 3HAYUTCIIBHBIX 3any2[HeHI/II71 Ha YPOBHC OCHOBHOI'O
obmiero oOpazoBanus. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YPOBHE JOJKHBI OCBOUTH
O6H_[I/I€ MAaTCMaTUYCCKUEC YMCHUS, CBA3AHHBIC CO CHCLIH(I)I’IKOFI réeoMCTpruu u HCOGXOI[I/IMBIC JJIA
JKU3HHU B COBPCMCHHOM 06H_[CCTBC. KpOMe 9TOro, OHM UMCIOT BO3SMOXKXHOCTb U3Y4YUTh I'COMCTPUTIO
Oonee rryOOKO, €M B JAIBHEHUIIIEM BOSHHUKHET HEOOXOIUMOCTh B TCOMETPUUYECKUX 3HAHUSIX B
npodeCcCHOHATBLHOMN 1eATETEHOCTH.

Joctuxenue e OCBOEHHUS [IPOTrpaMMBbl obecrnieunBaeTcs pelIeHreM
COOTBETCTBYIOIIMX 3aJad. [IpHOPUTETHBIMH 3aJadyaMH OCBOEHHS Kypca «['eoMeTpun» Ha
6a3zoBoM ypoBHe B 10—11 kitaccax siBIsItOTCS:

(dopMHpOBaHUE TPEACTABICHUS O TEOMETPUU KaK YacTH MUPOBOM KYJIbTYpPBl M OCO3HaHHE €&
B3aUMOCBSI3H C OKPYKAIOIMM MUPOM;

q)OpMHpOBaHI/Ie MNpEaACTaBJICHHA O MHOI'OI'paHHHMKAX W TCJIaX BpallCHUSA KakK O BaKHEHUIITNX
MaTEMAaTUYCCKUX  MOACIAX, ITIO3BOJJIAOIIUX OITUChIBATH u HN3y4aTb pa3HbIC ABJICHUA
OKPYKAIOIIEer0 MUPA;

dbopMHpOBaHME YMEHHS paclo3HaBaTh Ha YEpTEkax, MOJACIAX M B pEaTbHOM MHUpPE
MHOTI'OT'paHHUKH U TCJIa BPALLICHUA,

OBJIAJICHUEC METOJaMH PCHICHHS 3ajad Ha MOCTPOCHHS Ha M300paKCHUSX MPOCTPAHCTBEHHBIX
uryp;

q)OpMHpOBaHI/Ie YMCHHA OINCPUPOBATH OCHOBHBLIMH IOHATHAMH O MHOI'OIpaHHHUKAX MW TCJIax
BpallCcHuA U UX OCHOBHBIMUA CBOﬁCTBaMH;

OBJIAZICHUC AJITOpUTMaMU PCIICHNA OCHOBHBIX THIIOB 3aJa4; q)OpMHpOBaHI/IC YMCHUA IIPOBOJAUTH
HECJIOKHBIE JIOKA3aTeIbHBIC PACCYKICHHUS B XOJIE PEIICHHS CTEPEOMETPUICCKIX 33]a4 U 33]1a4 C
MPAKTUYCCKUM COACPKAHHUEM;

Pa3BUTHE WHTEJUICKTYAJbHBIX W TBOPYECKUX CIIOCOOHOCTEH OOydJaroImuXcs, IMO3HABATEIHHOU
AKTUBHOCTH, UCCJICJOBATCIbCKUX YMGHI/II\/'I, KPUTUYHOCTH MBIIIJICHUA

dbopmupoBanre  GYHKIUOHATIHHOM  TPaMOTHOCTH, PEJIEBAaHTHOW TIE€OMETPpUM:  YMEHUE
Ppacrio3HaBaTb IMPOABJICHUA TCOMCTPHYCCKUX HOHﬂTHﬁ, 00BEKTOB U SaKOHOMepHOCTCﬁ B
peaIbHBIX JKU3HEHHBIX CUTYalMsIX U MPH U3YUYEHUU JPYTUX y4EOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTEH M 3aKOHOMEpPHOCTEH, (HOpMYJIHpPOBATh WX Ha S3BIKE T€OMETPUH M CO3/1aBaTh
TCOMETPHUICCKUEC MOIACIHU, MNPUMCHATH OCBOEHHEIN FeOMCTpI/I‘IeCKI/Iﬁ amnrmapar ajid pCeliCHUs
MMPAKTUKO-OPUCHTHPOBAHHEBIX 3a/la4, MHTCPIPETUPOBATL U OLICHUBATD IMMOJIYYCHHBIC PC3YJIbTAaThbI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTrPaMMBbl SBJISIETCS BKIOYEHHUE B KYpPC CTEPEOMETPHH B
Ha4aJi€ €ro U3YUCHUA 3aaa4Y, pCUIa€MbIX HAa YPOBHC MHTYUTUBHOI'O IIO3HAHWSA, U OHpCHGHéHHLIM
o0pa3oM opraHu3oBaHHas paboTa HaJ HHUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO U
MMPOCTPAHCTBCHHOI'0  MBIIIJICHUA, CTUMYJIHPYET TMPOTCKAHUC HHTYUTHUBHBIX TIPOLECCOB,
MOTHUBHPYET K JAIbHEUIIEMY U3YUEHHIO IIPEIMETA.

[Ipenmourenue oOTAAETCA HArISAHO-KOHCTPYKTUBHOMY METOAY OOY4YeHHs, TO €cCTb
TCOPCTUUCCKHUEC 3HAHUA HMCIOT B CBOEH OCHOBE YYBCTBEHHOCTD Hpe}IMeTHO—HpaKTquCKOﬁ
JNEeATEIbHOCTH. Pa3BUTHE NPOCTPAaHCTBEHHBIX MPEJICTAaBICHWA Yy Yy4alluxcsi B Kypce
CTEPEOMETPHUH MPOBOTUTCS 33 CUET PEIICHUS 3a7a9 Ha CO3JIaHHe MPOCTPAHCTBECHHBIX 00pa3oB U

3



3aJa4 Ha OIEPHUPOBAHUE MPOCTPAHCTBEHHBIMU oOpa3zamu. Co3gaHue oOpa3za MPOBOAUTCS C
OTIOpPOil Ha HATJISIHOCTh, a ONEPUPOBAHKE 00PAa30M — B YCIOBHUSX OTBJICUCHHS OT HATJISATHOCTH,
MBICJIEHHOTO U3MEHEHHUSI €r0 UCXOJHOTO COIEPIKAHMUSL.

OcHoBHBIE cojepkaTenbHble JMHUM Kypca «l'eomerpum» B 10-11 knaccax:
«MHororpanHukn», «lIpsiMble U IJIOCKOCTH B IPOCTPAHCTBEY, «Tena Bpamenus», «Bekropsl u
KOOpJMHATHI B IPOCTPAHCTBE». POPMUPOBAHKE JIOTMUYECKUX YMEHUN paclpeesisieTcsi HE TOIbKO
M0 COJAEpP>KAaTEIbHbIM JIMHUSIM, HO M MO rojaM OOy4YeHHUsi Ha YPOBHE CPEAHEro OOIIero
o0OpazoBaHusl.

Conepxanne 00pa30BaHUs, COOTBETCTBYIOLIEE NPEAMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mporpamMmBbl, pactpeeIEHHbIM 0 ToAaM 00yUYeHHsI, CTPYKTYPHUPOBAHO TaKUM 00pa3oMm,
4TOOBl  OBJAJEHUE TI'EOMETPUUYECKMMM TMOHATUAMU M  HaBbIKAMM  OCYILECTBISUIOCH
MOCJIEI0BATEIBHO W IOCTYNATENIBbHO, C COOJIIOJICHHEM INPHUHIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKIIIOYAIMCH B OOIIYI0 CUCTEMY I'€OMETPUYECKUX MPEACTABICHUH 00yJaromuxcs,
pacumpsis ¥ yriayousis e€, o0pasysi IpOYHbIe MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha usyuenue reomerpun otBoauTcs 2 yaca B Hejento B 10 kiacce u 1 yac B Hegeno B 11
KJIacce, BCEro 3a JBa rojaa ooyuenus - 102 yaeOHBIX Yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATUA cTepeoMeTpun. Touka, mpsmMas, II0CKOCTh, MPOCcTpaHCTBO. [loHsTHE
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3anMHOe pacrionokeHue mpsMbIX B IMPOCTPAHCTBE: MEPECEKAIOIIMECS, MTapalIeIbHbIE U
cKpemuBamomuecss npsamsle. llapainensHOCTs NPAMBIX M INIOCKOCTEHM B IPOCTPAHCTBE:
NapaJuleJbHbIe IPSMBIE B IPOCTPAHCTBE; IMAPAUICIBHOCTh TPEX NPSIMBIX; MAPaUICIBHOCTh
IpPSAMOM M IIOCKOCTH. YTJbl C COHAIIPABICHHBIMH CTOPOHAMH; YroJl MEXKIy IpPSIMBIMU B
npocrpaHcTse.  [lapamienbHOCTh  IUIOCKOCTEH:  MMapajulelIbHbIE  IIOCKOCTH;  CBOMCTBA
napajieNbHBIX IocKocTel. [Ipocreiimue npocTpancTBEHHBIE (PUTYPBI Ha MIIOCKOCTH: TETPAdIp,
KyO, mapajuieNenuIie; MoCTPOSHNE CEUCHU.

[lepneHUKYISIPHOCTE  HPSAMOM M IUIOCKOCTH:  INEPHIEHIUKYJSPHBIE IpsSIMBIE B
IIPOCTPAHCTBE, NPSMBIE IApPAUICIbHBIE M IEPIEHAUKYJISPHBIE K IIOCKOCTH, IIPU3HAK
NEPHEHAUKYJISIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O TMpsAMON NEpPHEHAUKYJISPHON
IJIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YTOJ MEXAY NPAMOW M IUIOCKOCTBIO; JIBYIPAaHHBINA YIOJ,
JIMHENHBIN Yrojl JBYIPaHHOrO yria. llepneHaukyiisp ¥ HaKJIOHHBIE: PACCTOSIHUE OT TOYKH 10
IUIOCKOCTH, PACCTOSHUE OT MpPSIMOM 1O TUIOCKOCTH, TPOEKIHs (GUTyphl Ha IUIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: IPU3HAK MIEPIEHIUKYISIPHOCTH IBYX ILUIOCKOocTer. Teopema
0 TPEX MEPHEHAUKYIAPAX.

MHoOrorpaHHuKHu

IlonsiTHE MHOrOTpaHHHMKAa, OCHOBHBIE D3JIEMEHTBHl MHOIOTPAaHHUKA, BBIIYKJIbIE H
HEBBIITYKJIbIE MHOTOIPAHHUKY; pa3BEPTKa MHOrorpaHHuka. IIpusma: n-yronpHas npusMma; rpaHu
Y OCHOBAHHUS MPU3MBI; MIpsiMasi U HaKJIOHHAsI IPU3Mbl; OOKOBAs U IMOJIHAS IOBEPXHOCTH IPU3MBI.
[Tapannenenunen, npsiMOYrOJbHBINA MapajijeNenunea U ero cBorcra. [lupamuna: n-yroapHas
nUpaMusia, TPaHU M OCHOBAaHUE NUPaMU[bl; OOKOBash W IOJIHAS IMOBEPXHOCTb IMHUPaMUJIBbI;
IpaBWIbHAsg M YyCceu€HHas MNHpaMuaa. OJIEMEHTbl MNpuU3Mbl W nupamuabl. [IpaBunbHbIE
MHOTOIPAHHUKH: TOHSATHE IPABUIBHOTO MHOI'OIPAHHUKA; MPABWIbHAS IPU3Ma M IIpaBUIIbHAS
NUpaMKJia; MpaBUiIbHAas TPEyroibHasi MUpaMuia U IpaBUIbHBIN TeTpasrap; kyO. [IpencraBnenue
O TMpaBWIbHBIX MHOTOTPaHHMKAaX: OKTajap, HoJeKa’Ap M ukocadap. CedeHus OpuU3Mbl U
MAPaMUIBL.

CumMeTpusi B IPOCTPAHCTBE: CUMMETPUS OTHOCHTEIBHO TOYKH, MPSAMOM, IMIOCKOCTH.
DneMEeHTbl CUMMETPUH B TUpaMuJax, napauieienurneiaX, paBuIbHbBIX MHOTOTpaHHUKAX.

Brruucnenue s1eMeHTOB MHOTOTpaHHUKOB: pEOpa, auaroHanu, yrisl [lnomans 60xoBOM
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHWW, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3Mmbl. [lnomans OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MPaBWIbHON NMHUpaMuAbl, TeopeMa O IuUloum@aau yceu€HHo mnupamuibl. [loHsTHe 006 00BEME.
O0bEM UpamMuIbl, TPU3MBIL.

[Tonobubie Tena B mpocTpaHcTBe. COOTHONIEHHS MEXAY IUIOMIAASIMU IMOBEPXHOCTEH,
00BbEMaMHU TOOOHBIX TEJL.



11 KUIIACC

Tesa BpaleHus

[MunuHapuueckas MOBEPXHOCTb, OOpasyloolllue IMWINHIPUYECKON IOBEPXHOCTH, OCh
LWIMHJpUUYECKOH noBepxHocTU. L{unmuap: ocHOBaHUS M OOKOBasi IOBEPXHOCTh, 00pa3yromas 1
0Cb; IJIOLIAb OOKOBOW U IIOJHOW MMOBEPXHOCTH.

Konnueckasi moBepXHOCTb, 00pa3yrolIfe KOHHUYECKOW IMOBEPXHOCTH, OCb W BEpIIMHA
KOHMUYECKOW moBepxHOcTH. KoOHyc: ocHOBaHME M BepUIMHA, 0Opa3yoomas W OCh; IUIOMIATh
OOKOBOW W TOJHON MOBEPXHOCTH. YCEU€HHBIH KOHYC: 00pa3ylolue W BHICOTA; OCHOBAaHUS U
OOKOBast TIOBEPXHOCTb.

Cdepa m map: meHtp, paguyc, OUaMeTp; IUIOMIAAL IMOBEPXHOCTH chepsl. B3ammuoe
pacronioskeHue cepbl U INIOCKOCTH; KacaTellbHas IIIOCKOCTh K chepe; Iomanb chepol.

N3o00pakeHue Te BpalieHus: Ha II0cKocTu. Pa3BEépTka HUIUHIpA U KOHYCA.

KomOuHanuu Tenm BpaleHUss U MHOTOTPAaHHUKOB. MHOIOIpaHHUK, ONHCAHHBIM OKOJIO
cdepsr; chepa, BOHCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUSI.

[Torsitie 00 o0bEMe. OcHOBHBIE cBOWCTBA 00BEMOB Tell. Teopema 00 o00BEME
MPSIMOYTOJIBHOTO Tapaiiesienumnena u cieactsus u3 He€. O0BEM mwmHIpa, kKoHyca. O0BEM
nrapa ¥ Iiomasib cepsl.

[TomoGHble Tema B mpocTpaHcTBe. COOTHOIICHUS MEXIYy IUIOMAASMUA MOBEPXHOCTEH,
00BbEMamMH MOJOOHBIX TEI.

Ceuenust mwmmHApa (MApaUICIbHO H  TEPICHAUKYISIPHO OCH), CEUYEHHUs KOHyca
(mapaienbHOE OCHOBAHUIO U MPOXO/ISIIEE Yepe3 BEPIINHY), CEUEHUS 111apa.

BexkTOopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BexTop Ha muiockocT U B ipocTpancTBe. ClI0KEHNE U BBIYUTAHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TpEM HEKOMIUIaHApHBIM BekTtopam. IIpaBuiio
napajuienenunena. Pemenne 3aiay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWII JCHCTBHUI C BEKTOpaMHu.
IIpsmMoyrosnbHas cucremMa KOOpAMHAT B IpocTpaHcTtBe. Koopamnarsl Bektopa. lIpocreiimue
3a/layl B KOOpJAMHATax. Yroil Mexay BekTopamu. CKalipHOE NPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB Mexay NpsIMBIMU U IIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIN METOJ IpU

PEIICHNU I'COMCTPHUYCCKUX 3a1a4.



IIVTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMuyHOCTHBIE PE3yNbTaThl OCBOCHHS HpPOTpaMMbl ydyeOHOro mnpeamera «MaTeMmaTHKa
XapaKTEepPU3YIOTCA:

I'paxxnanckoe BocnuTaHue:

Cc(OPMHPOBAHHOCTBIO TPAKIAAHCKON MO3MIMK OOYdYalOMIerocs Kak aKTUBHOTO H
OTBETCTBEHHOT'O YJICHa POCCHUICKOrO OOIIECTBA, MPEICTABICHHEM O MAaTEeMaTHYECKUX OCHOBAaX
(YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKIAHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJCHCTBOBATh C COLMATBHBIMA WHCTUTYTaMH B
COOTBETCTBUM C UX (PYHKIMSIMHU U HA3HAYCHUEM.

IIaTpuoTHYeckoe BOCIMTAHHE:

c(OPMHPOBAHHOCTHIO POCCHICKON TPaKIAHCKON MICHTUYHOCTH, YBAXKEHHS K MPOILIOMY
M HACTOSALIEMY POCCHUHCKOM MAaTE€MaTHUKH, ICHHOCTHBIM OTHOLICHHUEM K JOCTHXKEHUAM
POCCHICKMX MAaT€MaTUKOB M POCCHUHUCKOM MAaTEMAaTHYECKOM IIKOJbI, K HCIOJb30BAHUIO ITUX
TOCTYIKEHUH B IPYTHX HayKaX, TEXHOJIOTHAX, chepax SIKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAHHWEM JYXOBHBIX IIEHHOCTEH pOCCHMCKOro Hapoaa; Cc(hopMHUpPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, 3TUYECKOr0 MOBEACHMS, CBA3AHHOIO C IPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUM HAyKU U JIEATEIBbHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOTO BKJIANa B IIOCTPOEHUE
YCTOMUYMUBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHHe:

ACTETHUYECKMM  OTHOLICHHWEM K  MHpPY, BKJIKOYasg O3CTETUKY  MaTE€MaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEIICHUH, PpacCyk IECHUN; BOCIPUUMYHUBOCTBIO K
MaTE€MaTUYECKUM ACTIEKTaM Pa3jIn4dHbIX BUJIOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUSI TPUMEHATh MaTeMaTUYeCKHe 3HaHUs B HMHTEpecax
310poBOTO U Oe3omacHoro oOpa3a >KM3HU, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO
(3mopoBoe muTaHKE, cOaTaHCUPOBAHHBIA PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-0370POBUTEIHHON
JEATEIbHOCTBIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHHEM IEHHOCTH TPYJOJIOOUS; UHTEPECOM K Pa3IUYHbIM
chepam npohecCHOHATIBHOM AESITENbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMU,
YMEHHEM COBEPIIIATh OCO3HAHHBIN BHIOOp Oymylel npodeccun U peaan3oBbIBaTh COOCTBEHHBIC
’KU3HEHHbIEC IJIaHbl; TOTOBHOCTBIO M CIOCOOHOCTHIO K MaTeMaTHdeckoMy oOpa3oBaHUIO U
€caM000pa30BaHUI0 Ha MPOTSHKEHWH BCEW JKM3HU; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
PELICHUH IPAKTUYECKUX 3a]]a4 MATEMaTH4YE€CKOM HAPAaBICHHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHME:

c(OpPMUPOBAHHOCTBIO HKOJIOTMUECKON KYJIbTYpbl, MOHUMAHUEM BIUSHHUS COLMAIbHO-
SKOHOMHYECKHX IPOLECCOB HA COCTOSHUE NPHUPOJHOM W COLMAIBHOW CpeAbl, OCO3HAHUEM
JI00aNbHOTO  XapakTepa JKOJIOTMYECKUX  MpoOsieM; OpHEeHTalMed Ha  [pUMEHEHUe
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MaTeMaTHYECKUX 3HAHWUU JUI peIIeHUs 3ajad B 00JacTH OKPY)KAIOLIeH cpenbl, MIIaHUPOBAHUS
IIOCTYIIKOB Y OLICHKU UX BO3MOKHBIX IOCIIEACTBUN JUIsl OKPYKAIOLIEN CPEIbI.

IleHHOCTH HAYYHOI'0 MO3HAHUA:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd M OOLIECTBEHHOW MPAKTHKH, TOHUMAHUEM MaTeMaTHYeCKOH HAayKH Kak chepbl
YeJIOBEUECKON JIEATEIIbHOCTH, 3TAIOB €€ Pa3sBUTUA M 3HAYMMOCTH IS Pa3BUTHUSA LIMBUIN3ALUY;
OBJIQJICHUEM SI3BIKOM MAaT€MATHKM M MAaTE€MaTU4YeCKON KYJIbTYpOM KaK CPEICTBOM II03HAHUS
MHpa; TOTOBHOCTBIO OCYLIECTBJIATH IIPOCKTHYIO M HCCIENOBATEIBCKYIO JIE€ATEIBHOCTh

WHJVBHIyaJIbHO U B IPYIIIIE.
METANPEIMETHBIE PE3YJIbTATHI

MertarnpenMeTHbIe pe3yabTaThl OCBOCHHS MPOrpaMMBbl yueOHOTO npeamera «MaTemMaTuka
XapaKTePU3YIOTCS OBJIA/ICHUEM YHUBEPCAIHLHBIMU HO3HAGAMENbHBIMU OeUCMEUAMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — Pe2yNsAMUSHbIMU
OelcmeusIMu.

1) Vnusepcanvnvie noznagamenshoie oeticmsus, obecneuusarom gopmuposanue 6a306bix
KOCHUMUBHBIX NPOYECCco8 00yyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpad;
npuUMeHeHUe 102UHEeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHutl pabomams ¢ ungopmayueti).

Ba3oBble 1oruyeckue aeiicTBUA:

BBISIBIISITH M XapPaKTEPH30BATh CYIIECTBEHHBIC MPU3HAKH MAaTEMAaTUYECKUX OOBEKTOB, TOHSATHIA,
OTHOIICHWIA MEXAy MOHATHUSAMH, (OPMYIHPOBATh ONPEACICHUS TOHITUN; YCTaHABIHUBATh
CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAIIMH, OCHOBAHUS JIJIsl 000OIICHNUS U CPAaBHEHUS, KPUTEPUHU
IPOBOIUMOT0 aHAJIN3a,;

BOCIIPHHUMATh, (OPMYyIHpPOBaTh U MPEOOPA3OBBIBATH CYKICHHS: YTBEPAUTEIbHBIE U
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIE U 00IINE; YCIOBHBIC;

BBISIBIISITH MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TIPOTUBOpEYHs B (DaKkTax, TaHHBIX,
HAOJIOICHUSAX W YTBEP)KACHUSAX; TpEeAiarath KPUTEPUH ISl BBISBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

JieNaTh BBIBOJBI C HCIIONB30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKIIIOUeHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH;

IPOBOJIUTH CaMOCTOSITEIBHO JIOKA3aTENIbCTBA MATEMATHYECKHX YTBEPXKACHUU (TIpSMBIE M OT
NPOTHBHOTO), BBICTPAaWBaTh apryMEHTALMIO, TPUBOJUTH TPUMEPHI W  KOHTPIPHMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHS U BBIBOJIBI,

BbIOMpaTh Ccroco0 pelieHust yueOHOW 3a/laduu (CpaBHUBATh HECKOJIBKO BapHAHTOB pEILLEHUS,
BBIOMPATh HANOOJIEE TOIXOASIIHIHA ¢ YIETOM CAMOCTOATENBHO BBIZICICHHBIX KPUTEPHEB).

Ba3oBble ncciiefoBarebcKue 1eicTBUS:

UCTIOJIB30BaTh BOIPOCHI KaK HCCIIEAOBATENLCKUH HHCTPYMEHT MO3HAHUS; (OPMYIHPOBATH
BOTIPOCHI, (UKCHUPYIOIIHE NPOTHBOpEYHEe, NpoOJIeMy, YCTaHABIMBATh HCKOMOE W IaHHOE,
(bopMHpOBATH TUITOTE3Y, APTYMEHTHPOBATH CBOIO MO3UITHIO, MHEHHE;

MIPOBOJIUTH CAMOCTOSITENIEHO CIUTAHUPOBAHHBIM SKCIIEPUMEHT, HCCIIEIOBAHUE 110 YCTAHOBIICHUIO
0COOEHHOCTEH MaTeMaTH4ecKoro OOBEKTa, SIBJICHHS, MPOIECCa, BBISIBICHHUIO 3aBHCHMOCTEH

MCXKOY 06’BGKTaMI/I, SABJICHUAMM, ITPOLCCCaMU;



CaMOCTOSITeNIbHO (OpMYIUpPOBaTh OOOOIIEHHST M BBIBOJBI IO pe3yiabTaTaM MPOBEIEHHOTO
HaOJI0ICHNS, UCCIIEIOBAHMSI, OLICHUBATh JIOCTOBEPHOCTH MOJIyYEeHHBIX PE3yJbTaTOB, BHIBOJOB U
000011IEHHI;
IIPOrHO3MPOBATh BO3MOXHOE PAa3BUTHUE IPOIIECCA, a TAK)KE BBIIBUraTh MPEANOIOKEHUS O €ro
pa3BUTHHU B HOBBIX YCIIOBUSIX.

Pabora ¢ unopmanmeii:
BBIABIIATH AePUUINTH MH(POpPMAIMK, TAHHBIX, HEOOXOMUMBIX IJIsi OTBETa HAa BONPOC U IS
pelleHus 3a1a4H;
BBIOMpaTh  MH(OpPMANMIO M3  UCTOYHMKOB  PA3JIMYHBIX  TUIOB,  aHAJIU3UPOBATbH,
CHCTEMAaTH3HpPOBATh W HWHTEPIPETUPOBATh HMHOOPMAIMIO PA3IUYHBIX BUAOB U (HopM
IIPEJICTaBJICHMUS];
CTPYKTYpUPOBaTh MH(POPMALUIO, MPEJCTABIATh €€ B pa3iIMyHBIX (OpMax, HIUIIOCTPUPOBATH
rpaduvecKu;
OLIEHUBATh HAAEKHOCTh HH(OPMAIMH IO CAMOCTOSATENEHO C(HOPMYITHUPOBAHHBIM KPUTEPHSIM.

2) Yuueepcanvhnvie KoMMyHuKamueHnbwle oelicmeus, obecneuusaiom coopmMuposaHHocmy
COYUATIbHBIX HABLIKOG 00YUAIOUUXCA.

Oo0menne:
BOCIIPHHUMATH ¥ (POPMYITMPOBATH CYXICHUS B COOTBETCTBUU C YCIOBUSAMH U IENISIMU OOIICHUS;
SCHO, TOYHO, I'PAMOTHO BBbIpaXaTb CBOIO TOUYKY 3PEHHUS B YCTHBIX M IHCbMEHHBIX TEKCTax,
JlaBaTh MOSCHEHUS MO X0y PEIIEHUs 3a/Jaul, KOMMEHTHUPOBATh MOJy4YEHHBIH PE3yJIbTaT;
B Xoae OOCYXJEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEeMbI, IMPOOJIEMBI,
peraeMoil 3aaauu, BBICKA3bIBaTh WJIEHM, HALIEJIEHHbIE HAa MOMCK PEIIEHUS; CONOCTaBJIATh CBOU
CYXJIEHUS C CY)KICHUSMHU JPYTrUX YYaCTHHKOB JUANOra, OOHApYKMBaTh Pa3InyMe M CXOJCTBO
NO3HIINI; B KOPPEKTHOH (hopme (popMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS,
IPEJCTaBISATh PE3YyNbTaThl PELICHUS 3aJauyd, OKCIIEPUMEHTa, WCCIEJOBaHMs, IPOEKTa;
CaMOCTOSITENIbHO BBIOMpaTh (QopmaT BBICTYIJIEHHUS C Y4YETOM 3ajad MpPE3CHTAluu U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:
MOHMMATh W MCMOJb30BaTh IMPEUMYLIECTBA KOMAHIHOM W WHAMBUAYaJTbHON paboOThl IMpHU
pelieHny y4deOHbIX 3a/]ay; NPUHHUMATh ILeJIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeacssiTh BUIBI pabOT, TOTOBApUBATHCS, OOCYXKIATh
MPOIIeCC U Pe3ynbTaT paboThl; 0000IIaTh MHEHHUS HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B TIpynmnoBbIX (opmax paboTel (0OCykaeHus, OOMEH MHEHMH, «MO3rOBbIE
LITYPMbI» U HHBIE); BBIIOJHATH CBOI YacTb pabOThl U KOOPJAUHUPOBATH CBOM JIEHCTBUS C
JpYTMMH 4IEHaMHU KOMAaHJbl; OLIEHMBATh KauecTBO CBOEro BKJIaga B OOLIMI MPOAYKT MO
KpUTEpUIM, CHOPMYJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vnueepcanvuvie pecynamuensie oeiicmeus, obecneuusarom Qopmuposanue cmvlClo8bix
YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranusaunus:
COCTaBJISITh IUIaH, AITOPUTM PEIICHUS 33/1a4H, BBIOMPATh CIIOCO0 pelIeHus ¢ Y4ETOM
MUMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U KOPPEKTUPOBATH
BapHaHThI PELIeHUH ¢ y4€TOM HOBOM MH(OpMAaLIUK.

CaMOKOHTPOJIb:



BJIAJCTh HABBIKAMU IIO3HABATEIbHOM pEe(IEKCUM KaK OCO3HAHUS COBEPUIAEMBIX JCHCTBHHA H
MBICIIUTENIBHBIX ~ TPOLIECCOB, HMX  PE3YyNbTAaTOB; BIAJETh CIIOCOOAMHU  CaMOIPOBEPKH,
CaMOKOHTPOJIA IIPOLECCA U PE3YIbTATA PEIICHU MATEMaTUYECKOH 3a1a4u;

IPEABUACTh TPYAHOCTH, KOTOpPBIE MOIYT BO3HUKHYTb IIPH PEIICHWM 3aJa4d, BHOCUTH
KOPPEKTHBBI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, NAHHBIX, HAMJICHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LEIU U yCIOBUSAM, OOBSCHIATH MPUYMUHBI JOCTHKCHUS WU
HEIOCTHKCHUS ~ PE3YJIbTAaTOB  ACATENbHOCTH, HAXOOUTh  OMIMOKY, JaBaTb  OIICHKY
IPUOOPETEHHOMY OIIBITY.
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INPEJIMETHBIE PE3YJIBTATbBI
10 KUIIACC

OnepupoBaTh NOHATUAMU: TOUKA, PsAMasi, INIOCKOCTb.

[TpyuMeHSTh aKCHOMBI CTEPEOMETPHUH U CIICJCTBUS U3 HUX IIPU PELIEHUH T€OMETPUUYECKUX
3aja4.

OnepupoBaTb MNOHATHSMM: MApPAJUIEIBHOCTb U MEPHEHAUKYISIPHOCTh MPSAMBIX MU
IUIOCKOCTEM.

KnaccugunmpoBars B3auMHOE PaCHOI0KEHHUE MPSIMBIX M IIIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHSATHSAMHU: JIBYTPAHHBIA yroJl, TpaHH JABYTPAaHHOTO yriia, pedpo
JBYTPaHHOIO yIJia; JUHEHHBINA yrojl ABYTPaHHOTO YIJIa; TpagycHas Mepa JBYTPaHHOIO yria.

OnepupoBaTb NOHATHUSMU: MHOTOI'PDAHHUK, BBIIYKJIBIH W HEBBIIYKJIBI MHOTOTPaHHUK,
3JIEMEHTBHl MHOTOTPaHHUKA, IPABUIbHBI MHOTOTPAHHHUK.

PacriozHaBaTh OCHOBHBIE BMJIbI MHOTOTPAaHHMKOB (MHMpamMuia; Mpu3Ma, IPsIMOYTOJIbHBII
napajuiejaenumnes, Kyo).

KnaccupumupoBarb MHOTOTpaHHUKH, BBIOMpas OCHOBAaHUS JUIA  KJIACCH(HUKAIHU
(BBIIYKJIBIE M HEBBINMYKJIbIE MHOTOTPAaHHUKHU; IPAaBUIbHbIE MHOIOTPAHHUKH; IMpsIMbIE MU
HAKJIOHHBIE NIPU3MBI, TapajlIeICIUIIEIb]).

OnepupoBaTh NOHATUSAMH: CEKYIas INIOCKOCTh, CE4EHNE MHOTOIPaHHUKOB.

OOBSICHATH NPUHILIMIIBI IOCTPOEHUS CEUEHUH, UCII0Nb3Yys METO/I CIIEJI0B.

Ctpouth cedyeHHUs MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBIIIOJIHATH (BBIHOCHBIE) IJIOCKUE
YEpTEXH U3 PUCYHKOB NPOCTHIX 0OBEMHBIX (QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemats 3a1aun Ha HaAX0XKJIEHUE T€OMETPUUECKUX BEJIMYMH 110 00pa3aM Win alroputMam,
IPUMEHSISI U3BECTHBIE AHAJIMTUYECKHE METObl MPU PELICHUU CTaHAAPTHBIX MaTeMaTHYEeCKHX
3a/1a4 Ha BBIYMCIICHUE PACCTOSHUN MEX]y IBYMS TOUKaMH, OT TOYKU JO MPSIMOH, OT TOYKU O
IJIOCKOCTH, MEXAY CKPEIIMBAIOIIUMUCS IPSIMBIMHU.

Pemats 3agaun Ha HAXOXKJIEHUE TEOMETPUUYECKUX BEJIMYMH 110 00pa3laM Win alropuTMam,
MPUMEHSISI U3BECTHBIE aHAJTMTUYECKHE METOJbl MPU PEIIEHWH CTaHApTHBIX MaTeMaTHYeCKHX
3a/lad Ha BBIYUCIIEHHE YIJIOB MEX]y CKPELIMBAIOIIMMUCA MPSAMBIMHA, MEXAYy HpsIMONH U
IJIOCKOCTBIO, MEXKY IJIOCKOCTSIMU, IBYTPaHHBIX YIJIOB.

Boruncnsate 00bEMBI M TUIOIIAU MOBEPXHOCTEH MHOTOTPAHHUKOB (MIpU3Ma, MUPAMUJIA) C
IpUMEHEHHEM (OpPMYJ; BBIUHCIATH COOTHOIIEHUS MEXIY IUIOMAAsIMH IOBEPXHOCTEH,
00BEMamMH MOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHSIMHM: CHMMETPUS B TNPOCTPAHCTBE; LEHTP, OCb U IUIOCKOCTb
CUMMETPUH; LEHTP, OCh U INIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekatp, npeoOpa3oBeIBaTh U MHTEPIPETUPOBATH MHPOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, NpeiCcTaBlIeHHYIO Ha YepTexaxX U pUCYHKaX.

[IpumensTb reomerpuueckue (akThl s PELIEHUS CTEPEOMETPUUYECKUX  3ajad,
MPEIOJIaratoliuX HECKOJIBbKO IIaroB PEUICHMs, €CU YCIOBUS NMPUMEHEHHS 3aJlaHbl B SIBHOM
dbopwme.

[IpuMmeHsTh MpocTelIIMe NPOrpaMMHBIE CPECTBA M 3JIEKTPOHHO-KOMMYHUKALMOHHBIE
CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a/1au.
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IIpuBoauTh mpUMEpPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOLE U IKU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

IIpuMeHATh MONY4YEHHBbIE 3HAHUS HaA IPAKTUKE: AHAJIU3UPOBATh PEAIbHBIC CUTYallUU U
IIPUMEHATh  W3Y4YCHHBbIE IIOHATHA B  IIpolleCCE IIOMCKA  PELICHMS  MaTeMaTU4eCKU
chopMyITMpPOBaHHOW MPOOIEMbI, MOACIUPOBATh pPEATbHbIE CHTyallUd HA S3bIKE T'€OMETPHH,
UCCJIEN0BATh IIOCTPOEHHBIE MOJEIU C MCIOJIb30BAHUEM I'€OMETPUUYECKUX IOHATHH U TEOpPEM,
anmapara anreOpbl; penaTh NpakTHIeCKUe 3a7auu, CBA3aHHbIE C HAXOKACHUEM IeOMETPUIECKUX

BCJIMYHH.

11 KUIIACC

OnepupoBatb MOHATUSIMHU: LMJIMHIpUYECKast IIOBEPXHOCTb, oOpazyromue
WIMHAPUYECKON MTOBEPXHOCTH; IIMIIMH/IP; KOHWYECKask IOBEPXHOCTh, 00pa3yIore KOHHUECKON
MOBEPXHOCTH, KOHYC; ChepruuecKas IOBEPXHOCTb.

PacrioznaBats Tena BpameHus (MIIUHAP, KOHYC, cdepa u map).

OOBSICHATDH CIIOCOOBI ITOJTyYEHUS TEJ BpalllEHUS.

KnaccugunmpoBars B3auMHOE pacioiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh NOHSTHUSMHU: IIAPOBOM CETMEHT, OCHOBAaHUE CEIMEHTA, BHICOTA CETMEHTA,
IapOBOM CJIOM, OCHOBaHME MAPOBOTO CJI0S, BBICOTA IAPOBOTO CJIOS; APOBOM CEKTOP.

Boruncnate 00bEMBI U IJIOMIAAM MOBEPXHOCTEM TEN BpallleHUs, TEOMETPUUYECKUX TEJ C
pUMEHEHUEM (HOPMYIL.

OmnepupoBaTh MOHATHAMH: MHOTOTPAaHHHMK, BIHMCAHHBIA B ChEpy M OMHCAHHBIA OKOJIO
cdepsr; chepa, BOECaHHAs B MHOTOTPaHHUK HITH TEJIO BPAIICHUSI.

BbluncnsaTe COOTHOLIEHUS MEXKY IIOLIAIIMU [TOBEPXHOCTEN U 00BbEMaMHU MTOJOOHBIX TEJ.

N300paxkaTh m3y4yaemMble (UTYpbl OT PYKH M C TPUMEHEHHEM IPOCTBIX UYEPTEKHBIX
MHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIE) TIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUECHHUSI TEJ BPAILCHHUSL.

W3Brekatb, MHTEPIPETUPOBATh U MPEOOPa30BbIBaTh MH(POPMALIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX (PUTYpax, MPEACTABICHHYIO Ha YePTEeKaX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BoInonHATh AeMCTBUS CIIOKEHUSI BEKTOPOB, BHIUNTAHUSI BEKTOPOB U YMHOXXEHMSI BEKTOpa
Ha YKCI0, OOBSICHATH, KAKUMHU CBOMCTBAMU OHH 00J1aJatoT.

IIpuMeHATh paBUIIO MapasuIeNICNIIE A,

OnepupoBaTh NOHSTHUSAMHU: JE€KapTOBBl KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOpP, MOAYIb
BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, Yrojd MEXKIY BEKTOpaMHM, CKaJspHOE
MIPOU3BE/IEHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxoauts cymMMy BEKTOPOB U IPOU3BEACHHUE BEKTOPA Ha YHCIIO, YTOJl MEX]y BEKTOpaMH,
CKaJISIpHOE MPOM3BEICHUE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKapTOBOM cHCTeMEe KOOpIMHAT.

[IpumensTb reomerpuueckue (akThl s PELIEHUS CTEPEOMETPUUYECKUX  3ajad,

MIPEJITOJIATAOIINX HECKOJIBKO IIIarOB PEHICHHS, €CIIH YCIOBHS TPUMEHEHUsS 3a/JaHbl B SBHOU
dbopwme.
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Pewats npocreiimme reoMeTpUYECKUe 3aa4d Ha IPUMEHEHUE BEKTOPHO-KOOPAUHATHOIO
METOoAA.

Pewlats 3amaum Ha J0Ka3aTenbCTBO MATEMAaTUYECKUX OTHOLICHHM M HAXO0XICHHE
TreOMETPUYECKUX BEJIIMYHMH 1O 00pas3laM WM aJIrOPUTMaM, IPUMEHSST W3BECTHBIE METOJBI MPH
PELICHUH CTaHAAPTHBIX MAaTEMAaTHYECKUX 3a/1a4.

IIpuMeHATh NpOCTEHIINE NPOTPaMMHBIE CPEICTBA MU 3JIEKTPOHHO-KOMMYHMKALMOHHBIE
CHUCTEMBI IIPH PELICHUHU CTEPEOMETPUYECKUX 3a1ad.

IIpuBoguTh mNpuUMEpPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U KU3HH,
pacro3HaBaTh NPOSBICHUE 3aKOHOB I'€OMETPUH B UCKYCCTBE.

IIpuMeHATh MONy4YeHHBbIE 3HAHUSA Ha INPAKTUKE: aHAIU3UPOBATh PEANBHBIE CUTYallUH U
IPUMEHATh  W3Y4YCHHBIE IOHATHA B  IIpOlleCCE IIOMCKA  PELICHUS  MaTeMaTU4eCKU
chopMyITHPOBAHHOW MPOOIEMbI, MOAETHPOBATH PEANbHbIE CHTYyallMd Ha S3bIKE T'€OMETPHH,
UCCJIEN0BATh IIOCTPOEHHBIE MOJEIU C HCIIOJIb30BAHMEM I'€OMETPUYECKHUX IOHATUH U TEOPEM,
anmapara anreOpbl; penaTth NpakTHIeCKUe 3a7aui, CBA3aHHbIE C HAXOXKACHUEM IeOMETPUIECKUX

BCJIMYHH.
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TEMATHYECKOE IINTAHUPOBAHUE TEOMETPUSA

10 KJTACC

Ne  HammeHoBaHu€ pa3zielioB U TEM IPOTrpaMMBbl KonnuectBo vacos

/I Bcero Kontponsueie — IIpaktuueckue

paboThI paboTHI
1  BBeneHue B CTEPEOMETPUIO 10
2 IlpsAmMble U IIIOCKOCTHU B IPOCTPAHCTBE. 12 1
[TapannenbHOCTh MPSAMBIX U TIOCKOCTEN

3 IlepneHIUKYJIAPHOCTD NPSMBIX U INIOCKOCTEN 12
4 Yrael MeXay NPSAMBIMH U INIOCKOCTSIMU 10 1
S5  MHOrorpaHHHMKH 11 |
6  OO0BEMBI MHOTOTPAHHUKOB 9 1
7 lloBTOpEHME: CEeUECHUs, PACCTOSIHUS U YTJIbl 4 1
OBIIEE KOJIMYECTBO YACOB T1O 68 5 0
I[TPOIT'PAMME

OnekTpoHHbIE (IU(POBHIE)
o0pa3oBaTeNbHBIC PECYPCHI
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TEMATHYECKOE IINTAHUPOBAHUE TEOMETPUSA

11 KITACC
Ne HanMeHoBaHMe pa3enoB U TeEM KonngectBo yacos
/I IIPOTPaMMBbI Bcero  KoHTtposbHBIE [IpakTnueckue
paboTHI paboTHI
1 Tena BpaieHus 12
2 OOBEMBI TEN 5 1
3 BekTopsl 1 KOOpAMHATHI B 10 1
POCTPAHCTBE
4 [ToBTOpEeHue, 0600IICHNE, 7 1
CUCTEMaTU3alMs 3HaHNUI
OBIIEE KOJIMYECTBO YACOB T1O 34 3 0

I[TPOI'PAMME

OnextpoHHbIe (IIU(POBHIEC)
o0pa3oBaTeNbHBIC PECYPCHI
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HOYPOYHOE INTAHUPOBAHUE 'EOMETPUA

10 KITACC
No Tema ypoka KonnuectBo yacoB Jara DIIEKTPOHHBIE
n/n Bcero Kontponbnabie Ilpaktnueckue H3YICHHA nudpoBbie
paboTHI paboTHI o0Opa3oBaTelIbHbIC
pecypcbl
I OcHOBHBIE NOHATHSA CTEPEOMETPHUN: TOUKA, IPSIMAs, 1

IJI0CKOCTh, MPOCTpaHCTBO. [IpaBuina nzobpaxeHus
Ha PUCYHKaX: U300paKeHHS TUIOCKOCTEH,
napajieIbHBIX TPSIMBIX (OTPE3KOB), CEPEANHBI
OTpe3Ka

2 llonAtus: nepecekarmmecs mioCKOCTH, 1
IepeCceKaromuecs npsiMas U INIOCKOCTh

3 TlonsATus: nepecekarommecs mioCKOCTH, 1
nepeceKaroImecs npsMasi U rioCKOCTh

4 3HAKOMCTBO C MHOTOTPaHHUKaMH, H300paKeHue 1
MHOTOI'PaHHHUKOB Ha PUCYHKAaX, Ha POEKIIMOHHBIX
yepTekax

S5 HavanbHble cBelleHUs 0 KyOe U upaMuie, ux 1
pa3BEpTKH U MoAenau. CeueHrnss MHOTOTPAaHHUKOB

6 HavanbHble cBelleHUs O KyOe U UpaMuie, ux 1
pa3BEpTKU U MoAeau. CeueHrs MHOTOTPAHHUKOB

7 ITlonsitne 06 aKCMOMAaTUYECKOM MTOCTPOCHUH 1
CTEPEOMETPUU: AKCHOMBI CTEPEOMETPHUU U CHENCTBUS
U3 HUX

8 IlonsTre 00 aKCHOMaTUYECKOM OCTPOEHUU 1
16



No Tema ypoka KomnuectBo yacoB Jara DIIEKTPOHHBIE

n/n Bcero Kontponbnabie Ilpaktnueckue H3YICHHA ndpoBbie
paboTHI paboTHI o0Opa3oBaTelIbHbIC
pecypchl
CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU U CIICIICTBUS
U3 HUX

9 [ToHsATHE 00 AKCHOMATHYECKOM IIOCTPOCHNHA 1
CTCPEOMETPUN:. AKCHOMBI CTCPCOMCTPUHN U CIICACTBUS
U3 HUX

10 TlonsiTue 00 aKCHOMATUYECKOM MTOCTPOCHUHU 1
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHH U CIIEICTBUS
U3 HUX

11 B3aumHOE pacnoyioKeHHUE NMPAMBIX B IPOCTPAHCTBE: 1
IIepeCeKaroInecs, napajuielIbHbIC U
CKPEILMBAIOIIHECS IIPSIMBIE

12 [TapamneabHOCTh MPSAMBIX U TUIOCKOCTEN B 1
IIPOCTPAHCTBE: NMAPAJUIENbHBIE NPSIMBIE B
IIPOCTPAHCTBE; MAPAIUIENBHOCTD TPEX MPAMBIX

13 ITapanneabHOCTh NPSAMBIX U TUIOCKOCTEHN B 1
npoctpancTie: [lapamiensHOCTh NpsIMOU U
IIJIOCKOCTH

14 VYrasl ¢ coHanpaBiIeHHBIMU CTOPOHAMU
15 VYron mexay NpsMbIMU B TPOCTPAHCTBE
16 VYron mexay NpsMbIMU B TPOCTPAHCTBE

e el

17 TlapannenbHOCTh MJIOCKOCTEN: NapaJlIEIbHbIE
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No Tema ypoka KomnuectBo yacoB Jara DIIEKTPOHHBIE

/I Bcero Kontponpnbie Ilpaktnueckne H3YHCHUA ndpoBbie
paboTHI paboTHI o0Opa3oBaTelIbHbIC
pecypcbl

IJIOCKOCTH

18 CgolicTBa mapajuIeIbHbIX TUIOCKOCTEN 1

19 TIIpocreiinme npocTpaHCTBEHHBIE (PUTYPHI HA 1
IUIOCKOCTH: TETpadJip, KyO, apajiesienumnes

20 IloctpoeHnue ceueHui 1

21 IloctpoeHue ceueHuit 1

22 KouTpoabsHasa padbota o teme "[Ipsmbie u 1 1

IUIOCKOCTH B IpocTpaHcTse. [lapannensHocTs
IPSAMBIX U TUNIOCKOCTER"

23 llepneHAMKYISAPHOCTH NPSAMOM U MIJIOCKOCTH: 1
NEePHEeHAUKYJIAPHBIE MPSAMbIE B IPOCTPAHCTBE

24 Ilpsmble napajjeabHbIe U NEPIEHIUKYIISPHBIE K 1
IJIOCKOCTH

25 IIpsimble mapasuieNbHbIE U MEPIEHIUKYISPHbIE K 1
MJIOCKOCTH

26 IlpuszHak nepneHIUKYISIPHOCTU MPSMOU U 1
MJIOCKOCTH

27 IlpuzHak neprneHIUKYISIPHOCTU MPSMOU U 1
IJIOCKOCTH

28 Teopema o0 IpsIMON NEPNEHAUKYIISAPHOM IIIIOCKOCTH 1

29 Teopema 0 npsiMOI NEPIEHAUKYISIPHOMN MIIOCKOCTH 1
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No Tema ypoka KomnuectBo yacoB Jara DIIEKTPOHHBIE

/I Bcero Kontponbnsie Ilpaktnueckne H3YICHHA nuQpoBsIe
paboTHI paboTHI o0Opa3oBaTelIbHbIC
pecypcbl
30 Teopema o0 npsAMON NEPIECHINKYISIPHOU MIOCKOCTH |

31 IlepnieHauKyJsp U HAKJIOHHBIE: PACCTOSIHUE OT TOUKH 1
110 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 TIJIOCKOCTH

32 IleprnieHAUKYJSIPp U HAKJIOHHBIE: PACCTOSTHUE OT TOUKU |
110 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM J10 MIJIOCKOCTH

33 IlepneHauKymsip ¥ HAKJIIOHHBIC: PACCTOSIHUE OT TOUKH |
710 TTOCKOCTH, PACCTOSTHUE OT MPSMOM A0 MIOCKOCTH

34 IleprnieHAUKYJSIP U HAKJIOHHBIE: PACCTOSTHUE OT TOUKU |
110 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 TIJIOCKOCTH

35 Vbl B IpOCTPAHCTBE: YTrOd MEXAY MPAMOU U 1
IJIOCKOCTBIO

36 JIByrpaHHbIN yToi, TUHEHHBIN yroJl ABYTPaHHOTO 1
yria

37 JIByrpaHHBIN YroJi, TMHEUHBIA YroJl JBYTPAHHOTO 1
yria

38 IlepneHaMKYISPHOCTH MIIOCKOCTEMN: MMPU3HAK 1

NEPIECHINKYJIAPHOCTH JIBYX IIJIOCKOCTEN

39 IlepneHIUKYISIPHOCTH IUIOCKOCTEN: MTPU3HAK 1
NEPHEHANKYJIIPHOCTH JIBYX ITUIOCKOCTEN

40 TlepneHAUKYISPHOCTH IJIOCKOCTEN: MPU3HAK 1
MEPHEHIUKYJISIPHOCTH JIBYX IIJIOCKOCTEN
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No Tema ypoka KomnuectBo yacoB Jara DIIEKTPOHHBIE

/I Bcero Kontponbnsie Ilpaktnueckne H3YICHHA nuQpoBsIe
paboTHI paboTHI o0Opa3oBaTelIbHbIC

pecypcbl
41 Teopema 0 TpEX NMEPIECHIUKYISApaxX

42 TeopeMa o TpEX NMEPIEHAUKYIISIpax
43 Teopema 0 TPEX MEPIECHANKYIISIPAX

e e e

44 KoHTpoJibHas paboTa 1o Temam
"[lepieHAMKYIAPHOCTD NPSAMBIX U INIOCKOCTEN" U
"Vrael MeXIY MPSAMBIMHA U TUIOCKOCTSIMHA"

45 TloHsTHE MHOTOTPaHHUKA, OCHOBHBIE DJIEMEHTHI 1
MHOTOTPaHHMKA, BBIMYKJIbIE Y HEBBITYKJIbIC
MHOTOIPaHHUKHU; pa3BEPTKA MHOTOTPAHHUKA

46 Ilpu3ma: n-yroJjibHasi Ipu3Ma; TPaHu U OCHOBAHUS 1
MPU3MBI; TIPsiMasi ¥ HAKJIOHHAs PU3MbI, OOKOBast U
MOJIHAs! TOBEPXHOCTh MPU3MBbI

47 Tlapannenenunen, NpsAMOYTOJdbHBIN Mapauienenunen 1
Y €T0 CBOMCTBA

48 Tlupamupga: n-yroyibHasi MUpaMHIa, TPaHU U 1
OCHOBaHHE MUPaMHUJIbI; OOKOBAsI M MOJTHAS
MOBEPXHOCTh MMUPAMU/IbI; TPAaBUIIbHAS U yCCUEHHAs
nMpamMu/ia

49 TlpaBuiabHbIC MHOTOTPAHHUKH: TTIOHSITHE 1
MPAaBWJIBHOTO MHOTOTPaHHUKA; TPaBUJIbHASI IPU3Ma U
MpaBWIbHAs TUPaMU/Ia; IPABWIbHASL TPEYTOJIbHAs
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No Tema ypoka KomnuectBo yacoB Jara DIIEKTPOHHBIE

/I Bcero Kontponpnbie Ilpaktnueckne H3YHCHUA ndpoBbie
paboTsl paboTHI 00pa3oBaTeIbHBIE
pecypchl

MMpaMUJIa U MPABWIBHBIN TETPadIp; KyO

50 IIpencraBieHue 0 NPaBUIbHBIX MHOTOTPAHHUKAX: 1
OKTa3/Ip, NOJEKadAp U UKOCAIP.

51 CumMmeTpus B IPOCTPAHCTBE: CUMMETPUS 1
OTHOCHUTEIBHO TOYKH, IPSIMOH, TIIOCKOCTH.
DJIEeMEHThl CAMMETPUHU B MUPAMUIAX,
napasuielienuneaax, NpaBUiIbHbIX MHOTOIPAHHUKAX

52 BplunciieHHEe 3JIEeMEHTOB MHOTOTPAaHHUKOB: pEOpa, 1
JIAArOHAJIN, YTJIbI

53 IInomaas 6OKOBOK MOBEPXHOCTH U MOJIHOM 1
MOBEPXHOCTH MPSMOU MPU3MBI, TUIOIIAlb OCHOBAHUH,
TeopeMa 0 OOKOBOW MOBEPXHOCTU MPSIMOU MPU3MBI

54 TInomaas 60KOBOW MOBEPXHOCTH U TTOBEPXHOCTH 1
MPaBWJIbHOW MUPAMUJIbI, TEOPEMA O IIOIIAAN
OOKOBOI TOBEPXHOCTH YCEUEHHON MTUPAMHUIBI

55 KontponbsHas padota o Teme "MHororpaHHUKH"
56 Tlonsitue 00 00bEME

57 O0BEM pU3MBI

58 O0BEM npU3MBI

59 O06BEM pU3MBI

e e e e

60 OO0BEM nUpamMuIbI
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No Tema ypoka KomnuectBo yacoB Jara DIIEKTPOHHBIE

/I Bcero Kontponpnbie Ilpaktnueckne H3YHCHUA ndpoBbie
paboTsl paboTHI 00pa3oBaTeIbHBIE
pecypchl

61 OO0BEM nUpamMuIbI
62 OO0BEM mUpaMUILI
63 O0BEM nUpamMuIbI

e e e

64 KontponbsHas padota o teme "OO0bEMBI
MHOT'OTPaHHHUKOB"

65 IloBTOpeHue, 0000IICHHE CUCTEMATU3alIUs 3HAHHM. 1
[TocTpoeHne ceYeHUI B MHOTOTPaHHUKE

66 IloBTOpeHue, 0600IICHHE CUCTEMATU3AlIUS 3HAHUM. 1
BrIuncnenne paccTOAHUN: MEXKIY ABYMSI TOUKAMH,
OT TOYKH J0 MPSAMOM, OT TOUKH J10 TUNIOCKOCTH,
MEXIY CKPEIIMBAOIMIMMUCS IPSIMBIMU

67 MWroroBas KOHTpoJibHas paboTa 1 1

68 IloBTOpeHue, 0000IICHHE CUCTEMATU3AIIUS 3HAHHH. 1
BrIuncieHue yriioB: MEXIy CKPEIIHBAIOITUMUCS
TPSMBIMH, MEXK]TY IIPSIMOU U TIJIOCKOCTBIO,

JBYTPAHHBIX YTJIOB, YIJIOB MEXKTY INIOCKOCTSMHU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
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HOYPOYHOE INTAHUPOBAHUE 'EOMETPUA

11 KITACC

Ne Tema ypoxka KonnuecTBo yacos Hara  DyeKTpoHHbIE IU(PPOBBIE

/i Bcero Konrtponsnbie IIpaktnueckme H3YTICHUA obpa3oBaTeNbHbIC
paboThI paboThI peCypChI

1 [uauaapuydeckas IOBEPXHOCTh, 00pa3yroIine 1

HHHHHHpH‘IGCKOﬁ IIOBCPXHOCTHU, OCb
L[I/IJII/IHI[pI/I‘IGCKOﬁ IOBCPXHOCTH

2  HumuHap: ocHOBaHUS U OOKOBasi TOBEPXHOCTD, 1
0o0pa3yrolias 1 0Chb; IIIOIIAs OOKOBOM U MTOJTHOM
MTOBEPXHOCTH

3 U3zoOpaxeHue HWIMH]IPA HA TJIOCKOCTH. 1

Paszeéprka nunuuapa. CeyeHns NWIMHAPA
(JIOCKOCTBIO0, MApAIIIENbHON HIIH
NEPHEHANKYIIPHON OCHU IUITUHAPA)

4  KoHuueckas MOBEPXHOCTb, 00pa3yrolme 1
KOHUYECKOM TOBEPXHOCTH, OCh U BEPIIMHA
KOHUYECKOM TOBEPXHOCTH

5 Konyc: ocHOBaHUE U BepIIMHA, 00pa3yroIas 1 1
OCh; TUIONIA/Ib OOKOBOM M MOJTHOU MOBEPXHOCTU

6  Yceu€HHBIN KOHYC: 00pa3yIoIIUe U BBICOTA, 1
OCHOBaHHMSI M OOKOBAas IOBEPXHOCTH

7  N3oOpakeHue KoOHyca Ha TJIOCKOCTH. Pa3BépTka 1
koHyca. CeyeHust KoHyca (III0CKOCThIO,
NapajuieIbHOW OCHOBAHUIO, U INIOCKOCTHIO,
POXOSILEH Yepe3 BEPIIHHY)
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No Tema ypoxka KonuuectBo yacoB Hata  DnekTpoHHBbIE IUPPOBHIE

/n Bcero Kontponenele Ilpaktuueckue H3YICHHA 00pa3oBaTe/bHbIC
paboThI paboTHI pecypchl

8  Cdepa u map: HeHTp, paanyc, AMamMeTp; miomaas 1
MOBEPXHOCTH Chephl

9  BzammHoe pacnosiokeHue chepbl U TIOCKOCTH; 1
KacarelyibHas IIOCKOCTh K cdepe; miomaias chepbl

10 M3zoOpaxenue chepsl, apa Ha MIOCKOCTH. 1
Ceuenus mapa

11 KomOunaius Ten BpalieHus: ¥ MHOTOIPaHHUKOB 1

12 MHororpaHHuK, OmMcaHHbIN okoy10 cepsl; chepa, 1
BIIMCAHHAs] B MHOTOTPAHHUK I B TEJIO BPAIICHUS

13 Ilonstue 06 06bé€Me. OCHOBHBIE CBOWCTBA 1
00BEMOB TeN

14 OO0BéM nunuHApa, KOHyca 1

15 O06BEM mapa u miomaab chepobl 1

16 Tlomo6nbie Tena B mpocTpancTBe. COOTHOMICHUS 1
MEXIy TIOMIAIMU TTOBEPXHOCTEN, 00BEMaMuU
MOO0HBIX TEN

17 KountponsHas pabota no temam "Tena Bpamenus”" 1 1
u "O0bemsb! Ten"

18 BexkTop Ha IIOCKOCTH U B MIPOCTPAHCTBE 1

19 CnoxeHue U BBIYUTAHHE BEKTOPOB 1

20 YMHOXEHHE BEKTOpa Ha YUCIIO 1
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Ne Tema ypoxka KomnuecTBo yacos Hata  DneKTpoHHBIE M(POBBIE
/n Bcero Kontponenele Ilpaktuueckue H3YICHHA 00pa3oBaTe/bHbIC
paboThI paboTHI pecypchl

21 PaznoxeHue BeKTOpa 10 TPEM HEKOMIJIAHAPHBIM 1
BekTopaM. [IpaBuio napamienenuneaa

22 PemeHnue 3a51a4, CBA3aHHBIX C IPUMEHEHUEM 1
IIPABUJI JEUCTBUM C BEKTOPAMHU

23 IIpsAMOyTOJBHASI CUCTEMA KOOPAWHAT B 1
npoctpancTBe. KoopanHatel BeKTopa.
[IpocTenmue 3axa4n B KOOpAUHATAX

24 VYroa Mexay BekTopamu. CKansipHOE 1
IIPOU3BECHUE BEKTOPOB

25 BpluncnaeHue yrioB MEXy NpSIMbIMU U |
IJIOCKOCTSIMHU

26 KoopanmHaTHO-BEKTOPHBINA METOJI TP PELICHUU 1

TCOMCTPHUUCCKUX 3aJ]avd

27 KontponbHas padota no Teme "BeKkTopsl u 1 1
KOOpAWHATHI B IpOCTpaHcTBe"

28 TloBTOpeHue, 00600IIEHNE U CUCTEMATU3AIUs 1
3HaHui. OCHOBHBIE (DUTYPBI, (PAKTHI, TEOPEMBI
Kypca IUIaHUMETPHUH

29 TloBTopenue, 00600IIEHNE U CUCTEMATU3AITUS 1
3HaHui. OCHOBHBIE (DUTYPBI, PAKThI, TEOPEMBI
Kypca MIaHUMETpUHr

30 IloBTopenue, 0000IICHNE U CHCTEMATH3AITUS 1
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No Tema ypoxka KonuuectBo yacoB Hata  DnekTpoHHBbIE IUPPOBHIE

n/m Bcero Konrtponsnbie IIpaktnueckme H3YTCHUA 00pa3oBaTeNbHbIC
paboThI paboTHI pecypcehl
3HaHUH. 3a7ja4M MJIAHUMETPUU U METOJIbI UX
penieHus
31 IloBTopeHue, 0000IIEHUE U CUCTEMAaTU3AIUs 1
3HaHWU. 3a7]a91 TUTAHUMETPUH U METOJIbI UX
pelieHus
32 TloBTopeHue, 0000IIEHUE U CUCTEMaTU3aIUs 1

3HaHu. OCHOBHBIE (DUTYPBI, (PAKTHI, TEOPEMBI
Kypca CTEpEOMETPUN

33 MUroroas KOHTpOJIbHAs paboTa 1 1
34 TloBTopeHue, 0000IIEHUE U CUCTEMaTU3aIUs 1
3HaHUHN
OBHIEE KOJIMYECTBO YACOB I10O 34 3 0
I[TPOT'PAMME
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YYEBHO-METOJUYECKOE OBECIEYEHHME OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YYEBHBIE MATEPHAJIBI JJISI YUEHUKA

Marematuka: ajaredpa 1 Ha4yajaa MaTeMaTHYECKOTO aHan3a, reomerpus. ['eomerpust. 10 - 11
KJIacChl: yueO. 1 001meo0pa3oBaT. OpraHu3anuii: 0a30BbIN U yriryO1. ypoBHH/
[JI.C. ATanacsid u ap. | . — M.: TIpocsemienue, 2020.

METOINYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
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