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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydeOHOro kypca «l'eomerpusi» 6a30BOTO ypOBHs JJisi OOy4YarOUIHXCsI
11 kmacca paspaborana Ha ocHOBe DenepaibHOTO TOCYIAPCTBEHHOrO 00pa30BaTEILHOIO
CTaHaapTa CpeaHero oodmero oOpa3oBaHMs, ¢ YYETOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUM,
NPEABABIAEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TPATHUIIUN POCCHIUCKOTO 00pa30BaHUSL.
PeaJII/I3aHI/I51 IporpaMmbl OGeCHe‘-II/IBaeT OBJIAJCHUC KIIFOYE€BBIMU KOMIICTCHIUAMU,
COCTaBJSIFOIMMUA OCHOBY JUIsSi CaMOPa3BUTHS W HENPEPHIBHOTO O00pa30BaHMUs, IEIOCTHOCTh
06H_[€KYJIBTypHOFO, JIMYHOCTHOTI'O M MTO3HABATCIIBHOI'O Pa3BUTHA JIMYHOCTH 06yqa}om1/1xcsi.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca T€OMETpUM Ha YpPOBHE CpEAHEro oO0Iero ooOpazoBaHMs
00yCIJIOBJIEHa NPAKTUYECKONM 3HAYMMOCTBIO METANpPEAMETHBIX U MPEIMETHBIX PE3YJIbTAaTOB
0o0y4yeHMsI T€OMETPUH B HAlpaBJIEHUU JIMUHOCTHOI'O Pa3BUTUs OOydarolmuxcs, (GOpMHUPOBAHUS
(yHKIIMOHAJIBHOW MaTeMaTH4YeCKONM I'pPaMOTHOCTH, M3y4€HUS APYTrUX YYEOHBIX JUCIUIUIMH.
PazButne y oOydaroumiuxcsi NpaBUJIBHBIX IPEICTABIECHUM O CYIIHOCTH U HPOUCXOXKIACHUU
F€OMETPUUECKUX a0CTPaKLIMH, COOTHOIIEHUU PEAIbHOTO U HJCAIbHOTO, XapaKTepe OTPa’keHUs
MaTEMaTUYECKON HAYKOH SIBJICHHH U MPOLIECCOB PEaIbHOIO0 MUPA, MECTE T€OMETPUU B CHCTEME
HayK M pOJIM MAaTE€MaTHYeCKOr0 MOJCIHPOBAHMS B HAy4YHOM IIO3HAHUHM M B IIPAKTHUKE
crocoOCTByeT (OPMHPOBAHUIO HAyYHOI'O MHUPOBO33PEHUS YYaIUXCs, a TakXKe KadyecTB
MBIIICHHS], HEOOXOAUMBIX JUIS afalTallii B COBPEMEHHOM OOIIIEeCTBE.

['eomeTpus sBisieTcs OJHUM W3 0a30BBIX IPEIMETOB HAa YPOBHE CpEAHEro OOIIEeTro
o0pa3oBaHus, TaKk Kak oOecleyrBaeT BO3MOXKHOCTb M3Y4EHHUS KaK IUCLUUIUIMH €CTECTBEHHO-
Hay4HOM HaIlPaBJIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MblluIeHHE, (GOPMUPYEMOE IPU H3YUYEHUH OOYYAIOUIUMUCS TMOHATUHHBIX
OCHOB T€OMETPUM M TOCTPOCHUHM IIEMOYKH JIOTMUECKUX YTBEPXKIECHUNH B XOJie pelIeHUus
FEOMETPUUYECKHUX 3a/ad, YMEHHE BBIABUIaTb M OIpPOBEPraTh THUIIOTE3bl HENOCPEICTBEHHO
UCIONB3YIOTCSl MPHU PEIIEHUH 3a7ad €CTECTBEHHO-HAy4YHOIO LUKJIA, B YAaCTHOCTH U3 Kypca
(GU3MKH.

YMeHue OpueHTUPOBAThCS B IPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO BCEX 00IACTIX
JESTeIbHOCTH denoBeka. OpueHTalus 4elloBeKa BO BpEMEHU M IIPOCTPAHCTBE — HEOOXOAUMOE
YCIIOBHE €T0 COLMAIBHOTO ObITHS, (hopMa OTPAKEHUSI OKPYKAIOIIET0 MUPA, YCIIOBUE YCIIEITHOTO
MTO3HAHUS u AKTUBHOTO npeoOpa3oBaHus JIEHCTBUTEIIBHOCTH. OnepupoBanue
IPOCTPAHCTBEHHBIMU 00pa3aMu 0OBbEAMHSAET pa3Hble BUABI YUeOHOU M TPYIOBOM JESTEIbHOCTH,
ABIIIETCS OAHUM U3 TPO(ECCHOHATBPHO BaXHBIX KauecTB, IIO3TOMY akTyajlbHa 3ajaya
dbopmupoBaHus Yy 00yUaIOLIUXCS TPOCTPAHCTBEHHOTO MBIIIJICHUS KaK Pa3HOBHIHOCTH 00pa3HOTO
MBIIUIEHNS] — CYIIECTBEHHOI0 KOMIIOHEHTA B MOJATOTOBKE K MPAKTUYECKON NEATEIBHOCTH I10
MHOT'MM HaIlpaBJICHUSM.

[lenb ocBOEHUS TIPOrpaMMBbl yueOHOTO Kypca «['eoMeTpusi» Ha 6a30BOM YpOBHE O0YUCHUS
— o0mieoOpazoBarenbHOEe U OOIIEKYJIBTYPHOE pa3BUTHE OOyYarolMxcs depe3 obOecreueHue
BO3MOXHOCTHU HpI/IO6peTeHI/I$[ U HUCITIOJIB30BAHHUA CHUCTCMATHYCCKHUX FeOMeTpI/I‘-IeCKI/Ix 3HaHHﬁ n
JEHCTBUH, CICIIU(PUIHBIX TEOMETPHUU, BO3MOXXHOCTH YCIICITHOTO MPOI0JKCHUS 00pa30BaHuUs MO
CIHEMHATBHOCTSM, HE CBA3aHHBIM C MMPHKJIAIHBIM HCIIOJb30BAHHEM T€OMETPHH.



[Tporpamma o reoMeTpur Ha 6a30BOM YpPOBHE MpeIHA3HAYCHA 1151 00yJIarOIMXCsI CPeTHEH
IIKOJIbI, HE WCIBITHIBABIIMNX 3HAYUTEIBHBIX 3aTPYJAHCHHH Ha YpPOBHE OCHOBHOTO OOIIETO
obOpa3oBanus. Takum o0Opa3zom, oOydaromuecss Ha 0a30BOM ypPOBHE JOJDKHBI OCBOUTH OOIIWE
MaTeMaTHYECKUE YMEHHUS, CBA3aHHbBIC CO CIEU(PHUKON reOMETPHH U HEOOXOAUMBIE JIJIsl )KU3HH B
COBpeMeHHOM oOmiecTBe. KpoMe 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYUTh TEOMETPHIO Ooliee
riy0OKO, €Cl B JajbHEHIEM BO3HHKHET HEOOXOIUMOCTh B TECOMETPHUYCCKHUX 3HAHHSIX B
npodeCCHOHATBLHOMN 1eATETbHOCTH.

JlocTikeHHe 11eJIi OCBOSHUS TPOrpaMMbl 00ECTIEUNBAETCS PEIICHUEM COOTBETCTBYIOLIUX
3agau. [IpuopureTHhIMU 3a7ayaMu OCBOeHHUs Kypca «l'eomeTpun» Ha 6azoBoMm ypoBHe B 10
KJ1acca sBJISIOTCS:

e (opMupoBaHHE NPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIbTYPBl B OCO3HAHHE
€€ B3aUMOCBSI3H C OKPY)KAIOIIUM MHPOM;

e (opMupoBaHHE NPEACTABICHUS O MHOTOIPAaHHUKAX M TeJlaX BPALICHUS KaK O BAKHEHIIINX
MaTeMaTUYeCKUX MOJENSAX, MO3BOJISIOMIMX ONHCHIBaTh M HM3Y4aTh pa3HBIC SBICHUS
OKPYXaIOIIEro MHUpa;

e (opMHpOBaHHE YMEHHs pAclO3HaBaTh Ha 4YepTEXkaxX, MOJCISAX M B pEaJbHOM MHpE
MHOTOTPAaHHHKH U TeJla BpaIleHUS;

e OBJAJCHUWE METOJAaMM pEUICHUS 33Jady Ha [OCTPOCHUS Ha  H300paKEHUSIX
IIPOCTPAHCTBEHHBIX (pUryp;

e (dopMHpOBaHUE YMEHUS ONIEPUPOBATH OCHOBHBIMH MIOHATUSIMH O MHOTOTPaHHUKAX M TeJlaxX
BpAIICHHUS U MX OCHOBHBIMH CBOWCTBAMH;

e OBJAJCHUE AJITOPUTMAMM DEIICHHUS OCHOBHBIX THIIOB 331a4; (OPMHPOBAHHE YMEHHS
NPOBOJIUTH  HECIOXKHBIE  JIOKa3aTeNbHBIE  PACCYKACHUS B  XOJE  PEUICHHUS
CTEpPEOMETPUYECKHUX 33/1a4 U 3a/]1a4 C MPAKTHUYECKUM COZIepKaHNEM;

e pa3BUTHE MHTEJUIEKTYalbHBIX W  TBOPYECKHX  CIIOCOOHOCTEH  OOywarommxcs,
MO3HABATEIbHOM aKTUBHOCTH, UCCIIE0BATENICKUX YMEHNUN, KPUTUUHOCTH MBIIIIICHHUS;

e (dopmupoBaHue (PYHKIMOHAILHOW T'PAMOTHOCTH, pEJIEBAHTHOW TEOMETPUHU: yMEHHE
pacrio3HaBaTh MPOSBICHUS F€OMETPUUYECKUX MOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CHTYalUSAX W TIPU HU3YYEHHH JPYTUX Y4eOHBIX NPEIMETOB,
IPOSIBIIEHUS 3aBUCUMOCTEH 1 3aKOHOMEPHOCTEH, POpMyINpPOBaTh UX Ha A3bIKE TEOMETPUH
¥ CO3/1aBaTh F€OMETPUIECKHE MOJIEITH, IPUMEHSATh OCBOCHHBIN T€OMETPUYECKUN armapar
JUI pELIeHHs MPaKTUKO-OPUEHTHUPOBAHHBIX 337a4, WHTEPIPETUPOBATb U OLIEHUBAThH
MIOJTy9YEeHHBIC PE3YIIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTPaMMBbl SIBJISIETCS BKIOYEHHE B KYpC CTEPEOMETPHH B
HayaJle ero U3y4eHMs 3a7ad, peIlacMbIX Ha YPOBHE MHTYUTUBHOIO ITO3HAHHUS, U ONPENEIEHHBIM
o0pa3oM opraHu3oBaHHas paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOTO M
IIPOCTPAHCTBEHHOTO  MBIIIJIEHUS, CTUMYJIHMPYET MPOTEKAaHWE WHTYUTUBHBIX IIPOLIECCOB,
MOTHUBHUPYET K JAIBHEUIIEMY U3YYECHUIO IIPEIMETA.

HpeI[HOqTCHI/IC OTHaETCs HarJ A AHO-KOHCTPYKTUBHOMY MCTOLY 06y‘-ICHI/ISI, TO €CTb
TCOPCTUUCCKHUEC 3HAHUA HMCIOT B CBOEH OCHOBE YYBCTBECHHOCTD HpeﬂMeTHO-HpaKTI/I‘—IeCKOﬁ
JIesTeabHOCTH. Pa3Butne MMPOCTPAHCTBCHHLIX HpCI[CTaBJ'ICHI/Iﬁ Yy yqaluxcd B KypCe CTCpCOMETPUA
IMPOBOAMUTCA 3a CU€T p€miCHuA 3aaa4 Ha CO3JaHUC IMPOCTPAHCTBCHHBIX o6pa303 n 3aJa4 Ha
ONCpUpPOBaHUC MPOCTPAHCTBCHHLIMU 06pa3aM1/1. COS)IaHI/IC 06pa3a IpoOBOAUTCA C OHOpOfI Ha
Hariis1IHOCTh, a OIICPHUPOBAHUC O6p330M — B YCJIOBHUAX OTBJICYCHUA OT HAITIAAHOCTH, MBICJICHHOT' O
HN3MCHCHUA CTO HCXOJHOTO COACPIKAHUS.

OcHoBHbIE cofepKaTeNbHble JIMHNU Kypca «I'eomerpumn» B 10 kitacca: «MHOTOrpaHHUKNY,
«[IpsiMble ¥ TIIOCKOCTH B TNpocTpaHCTBe», «Tema BpamieHus», «BeKTOpbl U KOOPAMHATHI B



IpocTpaHcTBe». @DOpPMUPOBAHUE JIOTMYECKUX YMEHMM paclpenensercss He TOJbKO 10
COJIeprKaTeNbHBIM JIMHUSAM, HO U IO rojilaM 00y4eHUs Ha YpOBHE CPEHET0 00IIero 00pa3oBaHusl.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIEE MPEAMETHBIM pe3yiIbTaTaM OCBOCHHS
paboueii mporpamMmebl, pactpeeaEHHbIM 0 ToAaM 00yUueHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
9TOOBl ~ OBJAJCHHWE TI'COMETPUYECKHMH IOHATHSMA ¥  HaBBIKAMH  OCYLIECTBIISIOCH
MOCJIEIOBATEIBHO U IOCTYNATENbHO, C COOJIIOJICHMEM INPUHIMIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HaHUS BKJIIOYAIUCH B OOIIYIO CUCTEMY IT'€OMETPHUYECKUX IPEICTaBICHUI 00ydJaromuxcs,
pacumpsis ¥ yriayossis e€, o0pas3ysi IpOYHbIe MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha wu3yuyenue reomerpum oTBOAMTCsS 2 yaca B Hemenmo B 11 kmacce, Bcero 3a 1 rox
o0OyueHwus - 68 yueOHbIX Jaca.

COILEPKAHUE YYEBHOI'O KYPCA 11 KJIACCA
Tena Bpauenus

[{unuHapuyeckas TMOBEPXHOCTb, OOpasylolle  MHJIWHAPUYECKOM  TMOBEPXHOCTH,  OCh
UUATUHAPUYECKOU oBepXHOCTH. L{unmuuap: ocHoBaHUs 1 OOKOBasi MOBEPXHOCTh, 00pa3yroIas u
0Cb; IJIOMIab OOKOBOI M TOJTHON MOBEPXHOCTH.

Konnueckasi moBepxHOCTb, 00pa3yrolye KOHHYECKOH IMOBEpPXHOCTH, OChb W BEpLIMHA
KOHWYeCKoH moBepxHocTH. KoHyc: ocHOBaHHME M BepIIMHA, OOpasyromas M OCh; IUIOIIAJAb
OOKOBOW M TMOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3ylollue M BBICOTA; OCHOBAHUS U
OOKOBast TOBEPXHOCTb.

Cdepa m map: meHTp, paamyc, IUaMeTp; IUIOMIAAb MOBEpXHOCTH cdepbl. B3ammHuoe
pacroJjiokeHue cepbl U MI0CKOCTH; KacaTellbHas III0CKOCTh K cdepe; Mmioanb chepsl.

N306paxenue Ten BpalleHus Ha II0CcKocTH. Pa3BépTka nuamHApa 1 KOoHyca.

KOM6I/IHaIII/II/I TCJI BpalllCHUA W MHOI'OIPaHHUKOB. MHOFOFpaHHI/IK, OITMCAaHHEBIA OKOJIO
Cq)epLI; C(bepa, BIIMCAHHAAg B MHOT'OI'PAaHHUK, WJIX TCJIO BpalllCHUSA.

[Tonstue 06 oO0bEme. OcHOBHbIE cBOWcTBa 00BEMOB Ten. Teopema 00 o00BEME
NPSIMOYTOJIBHOTO TapaljIeienuIe a U clieAcTBUs u3 He€. O0bEM umHapa, konyca. O0bEM mapa
Y TUI0MIAIh ChEephI.

[Tonobusie Tena B mpocTpaHcTBe. COOTHOIIEHHS MEXAY IUIOMAAIMU MOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.

Ceuenuss mwmMHApa (MapaiiedbHO W TEPICHIUKYISAPHO OCH), CEYCHHS KOHyca
(mapanenbHOe OCHOBAHUIO M MPOXO/SIIEE Yepe3 BEPIINHY), CEUEeHUS I1apa.

BexkTopbl M KOOPpANHATHI B IPOCTPAHCTBE
BexTop Ha miockocT ¥ B pocTpaHcTBe. ClI0KEHNE U BBIUUTAHUE BEKTOPOB. Y MHOKEHUE

BEKTOpa Ha uucio. PaznoxeHue BekTopa Mo TPEM HEKOMILIAaHapHBIM BekTopaM. [IpaBuio
napauienenunesaa. Pemenue 3anay, CBA3aHHBIX ¢ IPUMEHEHHEM MPABWII IEUCTBHUI C BEKTOPAMHU.



ITpsimoyronbHasi cucreMa KoopAMHAT B mpocTpaHcTBe. Koopaunatel Bektopa. Ilpocrteiimme
3aJa4d B KOOpIMHATaxXx. Yroia Mexay BekTopamu. CKalsipHOE NPOU3BEINCHHE BEKTOPOB.
Bpluncienue yrioB MexIy HPSMBIMU U IIIOCKOCTSAMHU. KOOpAMHATHO-BEKTOPHBIA METOJ IIPU
pELIEHUN T€OMETPUYECKUX 3a/1ay.

IINTAHUPYEMBIE PE3YJIbTATBI

JIMHHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pE3ynbTaThl OCBOEHHUS HporpaMMmbl ydeOHoro mnpenmera «MarteMaTHka»
XapaKTepU3YIOTCS:

Fpamancxoe BOCIIUTAHHEC:

c(OpPMUPOBAHHOCTBIO TPAXKIAHCKOM MO3UMLMU O00ydarollerocs Kak aKTHUBHOIO M
OTBETCTBEHHOTO YJIEHAa POCCHUICKOTO OOIIECTBA, MPEJICTABICHHEM O MAaTEeMAaTHYECKUX OCHOBAX
(YHKLMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHMH, NpPOLELYp TIpakJaHCKOro oOIIecTBa
(BBIOOpBI, OMpOCHI M TIp.), YMEHHEM B3aUMOJEIHCTBOBATH C COLUAIbHBIMU MHCTUTYTAMHU B
COOTBETCTBUM € UX (QYHKIMSIMU M Ha3HAUEHUEM.

HanHOTI/I‘IECKOC BOCIIMTAHMC:

c(OPMHPOBAHHOCTBIO POCCUICKOM I'PaskJaHCKON UJCHTUYHOCTH, YBAKEHUS K ITPOIIOMY U
HAaCTOSIIEMY POCCUMCKON MATEMATUKH, IECHHOCTHBIM OTHOLIEHUEM K JIOCTUKEHUSAM POCCUUCKHUX
MaTEMAaTUKOB M POCCUICKOM MAaTeMaTU4eCKOW IIKOJbI, K MCIOJIB30BAHUIO 3TUX AOCTHIKCHHUU B
JIpYTUX HayKax, TEXHOJIOTUSX, chepax SKOHOMHUKH.

I[yXOBHO-HpaBCTBeHHOFO BOCIIMTAHHUA:

OCO3HAHHEM JYXOBHBIX IIEHHOCTEH pOCCHIICKOTO Hapona; CPOPMUPOBAHHOCTHIO
HPAaBCTBCHHOI'O CO3HAHUA, STUUCCKOI'O MOBCACHHA, CBA3AHHOI'0 C MPAKTHYCCKUM IMTPUMCHCHUEM
JOCTHIKEHUN HAyKH U JEATENbHOCTHIO YUEHOTO; OCO3HAHWEM JIMYHOTO BKJIAJa B TMOCTPOSHUE
YCTOMYMUBOTO OYAYIIETO.

IcTeTHYECKOE BOCIIUTAHHE:

OCTETUYCCKUM  OTHOIICHUEM K  MHUPY, BKJIOYas  ICTCTUKY  MaTeMaTHYCCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIIeHUH, PpacCyXIECHUH; BOCIPUUMYHUBOCTHIO K
MaTEMaTUYECKUM acCIEKTaM pa3JInYHbIX BUAOB UCKYCCTBaA.

Pdusnyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHHSI IPUMEHSATh MaTeMaTHYECKIE 3HAHUS B HHTEPECAX 3/I0POBOTO
u Oe3omacHOro oOpas3a >KM3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO (310pOBOE
nuTaHue, cCOATaHCUPOBAHHBIN PEKUM 3aHATUN U OTHBIXA, peryisipHas Gu3nuecKas aKTHBHOCTB);
(1)I/ISI/I‘I€CKOFO COBCPUICHCTBOBAHUA, npu 3aHATUAX CHOpTI/IBHO-OS)IOpOBHTCJ'IBHOﬁ
NeSITeTbHOCTBIO.

TpynoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHMEM IIEHHOCTH TPYIOJIOOHUS; MHTEPECOM K Pa3IU4HbIM
chepam pohecCHOHATBEHON ACSITENFHOCTH, CBSI3aHHBIM C MAaTEMATHKON U €€ MPUIIOKEHUSIMH,



YMEHHUEM COBEpILATh OCO3HAHHBIN BBIOOp Oyaymiei mpodeccuu U pealn3oBbIBaTh COOCTBEHHbIE
’KM3HEHHbIC IUIaHBl; TOTOBHOCTBIO M CHOCOOHOCTBIO K MAaTe€MaTHYECKOMY OOpa3OBaHUIO H
camM000pa30BaHUIO HA MIPOTSHKEHUH BCEH JKU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEILICHUN
NPaKTHYECKHX 3a]a4 MaTeMaTHYECKO HAaIPaBJICHHOCTH.

IKo0JI0rHYecKoe BOCIIUTAHUE:

C(OPMHUPOBAHHOCTBIO 3JKOJIOTUYECKON KYJIbTYypbl, NOHUMAHHEM BIMSIHHUA COLUAIBHO-
DKOHOMHYECKUX IIPOLIECCOB HAa COCTOSHUE NPUPOJHOM M COLMAIBHOM Cpelbl, OCO3HAHUEM
rJ100abHOTO  XapakTepa SKOJOIMUYECKMX Ipo0JieM; OpHEeHTauued Ha  NpUMEHEHHUe
MaTeMaTHYECKUX 3HAHWU JUIS PEeIICHHUs 33a1ad B 00JaCTH OKPY)KAIOILIEH Cpenbl, TIIaHUPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUMN JJIs1 OKPYKAIOILEH CPELIbI.

HCHHOCTI/I HAYYHOI'O MO3HAHUA:

cOpMHPOBAHHOCTBIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOLIECTBEHHOW MPAKTHKH, TIOHUMAHUEM MaTeMaTU4eCKOW HayKH Kak chepbl
YeJI0BEUCCKOM JACATCIIbHOCTH, 3TAIlOB eé Pa3sBUTHA U 3HAYMMOCTHU IJId pa3BUTHUA LUBUIIN3AlWU,
OBJIAJICHUEM S3BIKOM MaTEMaTHKH 1 MaTeMaTHYECKOH KyIbTypOl Kak CPEeJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBHIO OCYIICCTBJIATH IMMPOCKTHYIO U MCCICAOBATCIILCKYIO ACATCIbHOCT HHAUBUAYAJIBHO
¥ B IpyIIIE.

METAINPEAMETHBIE PE3YJIBTATHI

MetanpeameTHble pe3ynbTaThl OCBOCHHS NpOrpaMMbl yuyeOHOro mpeamera «Marematukay
XapaKkTepU3yrTCs OBJIAJICHUEM YHUBEPCAJIbHBIMUA MO3HABATEIbHBIMH JICHCTBUSIMU,
YHUBEPCAIBHBIMA KOMMYHUKATUBHBIMU  JE€UCTBUSIMH, YHUBEPCAJIbHBIMU  PEryJIATUBHBIMHU
JECUCTBUSIMU.

1) VHuBepcaibHbIC MO3HABATEIbHbIE ICHCTBHS, 00eCeunBaOT GopMHUPOBaHUE 0A30BBIX
KOTHUTHBHBIX IPOLIECCOB O0yyarouuxcs (OCBOEHHE METOJOB MO3HAHUS OKPYKAlOIIEro MHUpa;
IpUMEHEHHE JIOTHYECKUX, UCCIIE0BAaTENIbCKUX ONepannii, yMeHuit paboraTth ¢ uHGOpManuen).

Ba3oBbIe Jornyeckue geficTBUA:

e BBUIBJISATh U XapaKTepU30BaTh CYIIECTBEHHbIE NPU3HAKHM MaTeMaTHUYECKUX OOBEKTOB,
HOHATUH, OTHOIIEHUH MEXAy MOHATHAMM; (DOPMYIUPOBATH OINpPEECICHUS MOHATHIA;
YCTaHABIWBATH CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIIMU, OCHOBAHUS IS 000OIICHUS U
CpaBHEHUs, KPUTEPUU IIPOBOJAUMOIO aHAJIN3A;

e BOCIPHHHMATh, (OPMYIUPOBATH U MPeoOpPa30OBBIBATH CYXKIACHHS: YTBEpAUTENIbHbIE U
OTpHIIATENIbHbIE, €IMHUYHBIE, YACTHBIE U 00IIME; YCIOBHBIE;

° BBIABJIATE MATECMATHYCCKUE 3aKOHOMEPHOCTHU, B3aUMOCBA3H WU IMPOTHUBOPCHUSA B (i)aKTaX,
JAHHBIX, HAOMIOACHUSAX M YTBEPXKACHUAX; TNpeaiaraTb KPUTEPUM sl BBISBICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

e JICNIaTh BBIBOJBI C HCIIOIB30BAHMEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX M HMHJIYKTUBHBIX
YMO3AKIIIOUECHHH, YMO3AKIIFOUEHH 110 aHAJIOTUH;

e TPOBOJUTH CAMOCTOSITENIbHO JJOKA3aTENbCTBA MAaTEMAaTUUECKUX YTBEPXKIECHUH (IpsIMble U
OT NPOTHUBHOTI0), BHICTPANBATh apryMEHTALIUIO, IPUBOIUTH IIPUMEPBI U KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CY)KICHHSI U BBIBOJIBI;

e BbIOMpaTh cmoco0® pemeHuss y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO BapHAHTOB
penreHusi, BEIOMpaTh HanOoJIee MOIXOMAMINN C Y4ETOM CaMOCTOSTEIHHO BBIACICHHBIX
KpUTEPUEB).



Ba3oBrble ucciaenoBaresLCKUe JeliCTBHSA:

e HCIIOJI30BATh BOMPOCHI KaK UCCIEAOBATEIHCKUN HHCTPYMEHT MTO3HAHUS; POPMYITHPOBATH
BOIPOCHI, (PUKCUPYIOIIKE MPOTHBOPEYHE, MPOOJIEMY, YCTaHABIUBATHL HCKOMOE U JJAHHOE,
(dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

e MPOBOJUTH CAMOCTOSITCIIBHO CIUIAHMPOBAHHBIA JKCIICPUMEHT, HCCICAOBAHUE 10
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKOoro OOBEeKTa, SBJICHHSA, IPoIiecca,
BBISIBJICHHIO 3aBUCUMOCTEH MKy 00ObEKTaMH, SABJICHUSAMH, IPOLIECCAMHU;

e CaMOCTOSTENHHO (HOPMYITHPOBATH OOOOIIECHHS U BBIBOJIBI 10 Pe3yIbTaTaM IMPOBEAEHHOTO
HAOJIIOJICHUS, HCCIICIOBaHMs, OIICHMBATh JOCTOBEPHOCTH IIOJYYEHHBIX PE3YJIbTATOB,
BBIBOJOB 1 0000IIEHNI;

e IMPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE MPOIECCa, a TAKIKE BBIABUIATH MPEAMOIOKEHHUS O
€ro pPa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ undopmanmeii:

e BBUIBIIATH AepUIUTH HHPOPMALIMH, TAHHBIX, HEOOXOIUMBIX IS OTBETA Ha BOIIPOC M JUIS
peueHus 3a1a4u;

e BbIOMpaTh HHGOPMALMIO M3 HCTOYHUKOB PA3JIMYHBIX THUIOB, aHAJIW3UPOBATh,
CHCTEMAaTH3MPOBATh M HWHTEPIPETHPOBATH HH(DOPMAIMIO Pa3IUYHBIX BUIOB U (GOpM
IIPEICTABIICHHUS;

e CTPYKTYpHpOBaTh HH(OpMAIMIO, TPEACTaBIATH €€ B  pa3IWYHBIX  (OpMax,
WITIOCTPUPOBATh IpaUuecKy;

e OIICHWBaTh HAAEKHOCTH HH(OPMAIMK IO CAMOCTOSATENHBHO C(HOPMYITUPOBAHHBIM
KPUTEPUSM.

2) YHuBepcalbHble KOMMYHHKATHBHBIE JICHCTBHUS, 00ECIEUUBAIOT CHOPMHUPOBAHHOCTD
COLIMAJIbHBIX HAaBBIKOB 00YYaOIINXCSl.

Oomenue:

° BOCIIpUHUMATh U q)OpMYJ'II/II)OBaTI) CYKACHUA B COOTBECTCTBHU C YCIOBUSAMU U LCIAMU
06HleHI/I$I; SICHO, TOYHO, 'PAaMOTHO BBIPAXKATH CBOIO TOYKY 3pCHUA B YCTHBIX U IMCbMCHHBIX
TEKCTaxX, JaBaTh MOSCHEHMs MO XOJy peIIeHHUs 3a/laud, KOMMEHTHPOBATh IOJyYEHHBbIH
pe3ynbTart;

e B X0Jie 00CYX/IeHUs 3aJaBaTh BOIIPOCHI M0 CYIIECTBY OOCYXJIAaeMOH TeMbl, IPOOIEMBI,
pemaeMoﬁ 3aaa4u, BbICKA3bIBaTh UACH, HAICICHHBIC HA IMOUCK PCIICHUWA, COIMMOCTABIATH
CBOMU CYXJIEHUS C CY>KICHUSIMU JPYTUX YYaCTHUKOB JHajiora, oOHapyKUBaTh paziInyuue 1
CXOJICTBO TIO3WIHMK; B KOPpeKTHOW (opme (opMynupoBaTh pa3HOTJIACHS, CBOU
BO3PaXEHHUS;

° MNPpEACTAaBIATE PE3YJIbTAaThl PCHICHUA 3adavdd, SKCIICPUMCHTA, HUCCICAOBAaHUA, IMPOCKTA,
CaMOCTOSITENIbHO BBIOMpPATh (OpPMAT BBICTYIUIEHHS C Y4Y€TOM 3ajay Mpe3eHTAluu U
0COOEHHOCTEHN ayAUTOPHH.

Cotpyannuecrso:

e TOHHMMATh U MCIOIB30BATh MPEUMYIIECTBA KOMAaHJAHOM U MHIMBHUyalIbHON pabOThl mpU
pemeHn y4eOHBIX 3aJad; MPUHUMATh IIeJh COBMECTHOW NEATEIbHOCTH, TUIAHUPOBATH
OpraHu3allMl0 COBMECTHOM paloThl, pacmpenensT BHAbI paboT, JOroBapHBaTHCH,
00CyX1aTh MPOIECC U PE3yJbTaT paboThI; 00001IaTh MHEHUS HECKOIBKUX JIFOICH;

e y4YacTBOBaTh B TPYNMOBBIX (Gopmax paboThl (0OCYykAeHUs, 0OOMEH MHEHH, «MO3TOBbIE
IITYPMBD» M UHBIE); BBIIIOIHATH CBOIO YacTh PaOOTHI U KOOPJHMHUPOBATH CBOM JEHCTBHS C



JIPYTHUMH 4JIEHAMU KOMAaH/IbI, OIICHMBATh KAYECTBO CBOETO BKJIaJa B OOLIUI MPOJIYKT IO
KpUTEpUsM, chOpMYyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) YuuBepcasibHbIe peryJsiTUBHbIE ICHCTBHS, 00ECIeYNBaIOT (POPMHUPOBAHKE CMBICTIOBBIX
YCTaHOBOK U KM3HEHHBIX HABBIKOB JIMYHOCTH.

CaMOOPFaHI/I3aHI/Iﬂ:

e  COCTaBIJIATH IUIAH, JITOPUTM PEIICHHS 3a]1a4d, BBIOMPATh CIIOCO0 pPEelIeHus C yI€TOM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUI ¢ yuéTOM HOBOM HH(OpMAIIHH.

CaMOKOHTPOJIb:

e  BJAJETh HaBbIKAMH [TO3HABATEIBHON PepIEKCUU KaK OCO3HAHUS COBEPIIAEMBbIX AEHCTBHI
U MBICIMTENbHBIX IPOLECCOB, UX PE3yJbTaToOB; BIAJAETh CHOCOOAMHU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLECCA U PE3YJIbTATA PEIICHUS MAaTEMaTHYECKOH 3a1a4u;

e MpEeABUAETH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTb IIPDH PELICHUM 3a7add, BHOCUTH
KOPPEKTUBBI B JESTEILHOCTh Ha OCHOBE HOBBIX OOCTOSTENbCTB, JAHHBIX, HAWJECHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

e OLEHUBaTh COOTBETCTBUE pe3yJibTaTa LEIM U YCIOBUSAM, OOBACHATH NPUUYUHBI
JOCTHOKEHUS WIN HEIOCTHKEHUS Pe3yIbTaTOB JI€ATEIbHOCTH, HAXOIUTh OIIUOKY, aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

MNPEJIMETHBIE PE3YJIBTATHI
11 KJIACC
OnepupoBaTh MOHATUSAMU: IWIMHIPUYECKAs MOBEPXHOCTh, OOpa3ymoollue UIMHIPHUECKON
MOBEPXHOCTH; HWIMHAP;, KOHUYECKAs MOBEPXHOCTh, 00pa3yrolne KOHUYECKOW MOBEPXHOCTH,
KOHYC; cheprueckasi IOBEPXHOCTb.

Pacno3naBath Tena BpaiieHus (MUIUHAP, KOHYC, cdepa U map).

OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHHsI.

KnaccuduiupoBars B3auMHOE pactofioskeHHe cPephl U TIIOCKOCTH.

OHepI/IPOBaTI) HOHATHUAMMU HI&pOBOﬁ CEIrMCHT, OCHOBAHUEC CCTMCHTA, BBICOTA CCIMCHTA,
mapOBoﬁ CHOﬁ, OCHOBAHUC HIAPOBOI'0 CJI0A, BBICOTA MIApPOBOTO CJIOA; map0130171 CCKTODP.

Boruncnsate 00bEMBI U TUIOMIAAN TIOBEPXHOCTEH TEN BpallleHUsl, TEOMETPUUYECKUX TEN C
MpUMEHEeHUEM (HOPMYIL.

OnepupoBaTh MOHATHUSMHU: MHOTOTPAaHHUK, BIHCAHHBIM B chepy U OMHCAHHBIA OKOIO
chepsl; chepa, BOUCaHHAS B MHOTOTPAaHHUK WJTH TEJIO BPAIICHUSI.

BBIYuCIsITE COOTHOMICHHSI MEXTY TUTOIIAASIMU TTOBEPXHOCTEN U 00bEMaMK MOJOOHBIX TEJT.

N3o00paxarh u3yyaemble (UTYyppl OT PYKH U C HPUMEHEHHEM IPOCTHIX YEepPTEKHBIX
UHCTPYMEHTOB.



BrITIOTHATE (BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB IIPOCTHIX 00BEMHBIX (PHUTYp: BHUIT
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeJl BPAIICHUSI.

W3Brekatb, MHTEPIPETUPOBATH U MPEOOPa30BbIBATH HHPOPMAIIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUYecKuX (PUrypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BrinonaHsaTh 1elCcTBUS CI0KEHUS BEKTOPOB, BHIYUTAHUSI BEKTOPOB M YMHOKEHHSI BEKTOpA HA
YHCJI0, 00BACHITH, KAKMMH CBOMCTBAMU OHH 00J1aJalo0T.

[IpuMeHATh IpaBUIIO NapaJuIeICINIIEIA.

OnepupoBaTh NOHSTHUAMHU: JEKapTOBbl KOOPAMHATHI B IPOCTPAHCTBE, BEKTOpP, MOAYJb
BEKTOpa, PAaBCHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YroJl MEXIAy BEKTOPAMH, CKaJSpPHOE
IIPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI.

HaxonuTte cymMmmy BEKTOPOB U NPOU3BEACHHE BEKTOPA HA YUCIIO, YTOJI MEXAY BEKTOpaMH,
CKaJIIpHOE MPOM3BEICHUE, PACKIIAIbIBATh BEKTOP IO JIBYM HEKOJUIMHEAPHBIM BEKTOPAM.

BaIlaBaTb IIJIOCKOCTH YPABHCHHUEM B I[CK&pTOBOﬁ CUCTCMEC KOOpAWHAT.

[lpumensTp reomeTpuveckne (GakThl Ui PEHICHUS CTEPEOMETPUYECKUX — 3a/ad,
IIPEII0JIAratoIuX HECKOJIBKO IIar0OB PELICHMs, €CIU YCJIOBUS IPUMEHEHMS 3aJaHbl B SIBHOU

dbopwme.

Pemate HpOCTeI\/’IIHI/Ie TCOMCTPHUICCKUEC 3aJla4r HAa ITPUMCHCHHUEC BEKTOPHO-KOOPAUHATHOI'O
METOJa.

Pemate 3aJa4yd Ha J0Kas3aTCJIbCTBO MAaTCMAaTHYCCKHX OTHOIICHUN H HaXO0XJICHUC
TCOMETPHUYCCKUX BCIWYHH I10 o6pa3uaM HJIN aJIrOpuT™MaM, MpUMCEHAA U3BCCTHBIC MCTOABI IIPU
PCIICHNUHU CTAHAAPTHBIX MATEMATHYCCKUX 3a1a4.

IIpuMeHATh NpoCTEHIINe MPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE
CHUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a/1a4.

HpI/IBOI[I/ITB MNpUMEPbl MATCMATHYCCKUX 33KOHOMCpHOCTCI’I B IIpUpOAC H IKU3HH,
pacino3HaBaThb MPOSABJICHUEC 3aKOHOB I€OMCTPHUU B UCKYCCTBC.

IIpuMeHATH MONY4YEHHBIE 3HAHUSA Ha IMPAKTUKE: aHAIU3UPOBATH PEAJIbHBIC CUTYALUU U
IIPUMEHATH  HU3YYEHHBIE TIOHATHS B  IIPOLECCE IIOMCKA  PEIICHUS  MaTeMaTHU4ECKU
chopMyITMpPOBaHHOW MPOOIEMbI, MOAETUPOBATh pPEAlbHbIE CHTyallUd Ha S3bIKE T'€OMETPHH,
HCCJIEN0BATh NOCTPOEHHBIE MOJEIN C MCMOJb30BAHUEM TI'€OMETPUYECKHX IMOHATHM U TEOPEM,
ammapara anreOpbl; penath NpakTHIeCKUe 3aaui, CBA3aHHbIE C HAXOXKACHUEM IeOMETPUUYECKUX
BEJINYMH.

TEMATHYECKOE INTAHUPOBAHHUE

11 KJIACC
Ne | HaumenoBanue pazgenoB u | KoanuecTBo yacos
/1 TEM IIPOrpaMMBbl Bcero | KonTponbn DIIeKTPOHHBIE
bIe Pa0OTHI (undpoBbie)




o0OpasoBaTelbHbBIC
pecypchl
1 OOBEMBI TET 19 1
2 BekTops! U KOOpAMHATEHI B 20 1
MIPOCTPAHCTBE
3 JIBrokeHuUs 5
4 [ToBTOpeHME, 0600MIIEHNE, 24 1
CHUCTEMaTU3als 3HAHUI
OBIIEE KOJIMYECTBO 68 3 0
YACOB I10 ITPOTPAMME
IMNOYPOYHOE INIJIAHUPOBAHHUE 11 KJIACCA
No Tewma ypoxka KonuuecTBo yacos DNEeKTpPOHH
/1 Bcero | Koutponbnsie | Jlata bIC
paboThI u3ydenust | LUGPOBbIE
oOpasoBare
JbHBIE
pecypchl
O0beM Te
1-3 | [TonsaTHe 06 00BEME. 3
OcHOBHBIE CBOMCTBA
00BEMOB TETN
4-8 | O0BéM MIHHIIpA, 5
KOHYca
9- | O0BéM mrapa u 5
13 | nmomans cdepbl
14- | IlomoOnbIe TENA B 5
18 | mpocTpaHcTBe.
CooTHoteHust
MEXy TUTOIIAISIMU
MMOBEPXHOCTEM,
o0BEMamMu
MOO0HBIX Tl
19 | KonrponbHas pabora 1 1
o Teme "OO0BeMbI
ten"
BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE
20- | Bekrop Ha 2
21 | TIIOCKOCTH U B
MIPOCTPAHCTBE
22- | CnoxeHue u 2
23 | BRIYMTAHUE BEKTOPOB
24- | YMHOXeHHE BEKTOpa 2
25 | Ha 9ucio
26- | PaznoxxeHue BekTopa 2
27 | mo Tpém
HEKOMIUTAHAPHBIM




BekTopam. [IpaBuiio
napajuiejenumnena

28-
29

Pemenne 3amau,
CBSI3aHHBIX C
MIPUMEHEHHUEM
IIpaBUJI ICUCTBUH C
BEKTOpaMu

31

[IpssmoyronbHas
cHucTemMa KOOpAuHaT
B [IPOCTPAHCTBE.
Koopaunatsi
BEKTOpa.
[Ipocretimue 3agaun
B KOOpJAMHATAX

33

Yron mexny
BEKTOPaMHU.
CxkansipHoe
MIPOU3BEJCHUE
BEKTOPOB

34-
35

Breruncnenue yrios
MEXIY NPSMbIMU U
TJIOCKOCTSIMU

38

Koopaunarno-
BEKTOPHBIN METOJ
MIpY pelIeHUU
TEOMETPUUECKHUX
3aja4

39

KonTponbnas pabora
1o reMe "BekTopsl u
KOOpJMHATHI B
npocTpaHcTae”

JABuxeHnust

40

YpaBHeHue
IJIOCKOCTH B
IIPOCTPAHCTBE.

41

VYpaBHeHue chepsl B
POCTPAHCTBE

42

dopmyna TUISt
BBIYUCJICHU S
pacCcTodaHuA MCKIAY
TOYKaMU B
MIPOCTPAHCTBE.

43

JBrxeHus B
MIPOCTPAHCTBE.




44

CBolicTBa IBYKCHUM.
[Ipumenenue
JIBIDKCHUN npu
pEIICHUH 3a71a4

IToBTOpEHue,
00001IEHNE U
cucTeMaTH3anus
3HAHUHA.

23

Hrorosas
KOHTPOJIbHAS
padora

OBIIEE KOJIMYECTBO
YACOB 10
ITPOTPAMME

68




YYEBHO-METOANYECKOE OBECIIEYEHHUE

OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

YyeOnuk «Maremartuka: aaredpa u Hauajga MaTeMaTUYECKOTO aHAIN3a, TEOMETPHSL.
I'eomerpus»

10-11 xmaccer. ba3oBerit u yriryosnennsiid ypoBau. ABTopsl AtanacsH JI.C., byry3os B.®.,
Kanomues C.b. u np. Mocksa, usa. «IIpocsemenuey»; 2020 rox.

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Y4eOHnuk «Maremaruka: anredpa u Hadajga MaTeMaTUIECKOTO aHAIM3a, TEOMETPHSL.
['eomeTpus»

10-11 xnaccel. ba3oBslit u yrimyonenuslii ypoBHu. ABTopsl Atanacss JI.C., byry3os B.®.,
Kagomues C.b. u np. Mocksa, uza. «lIpocsemenue»; 2020 rog.

«3amaun o reomerpun» 7-11 xnaccel. ABTopsl 3uB b.I'., Meitnep B.M., baxanckuii A.T.,
Mockaa, u3z. «lIpocsemenue»; 2019 ron

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET

1. [Topran quctanuuonHoro ooyuenus (do2.rcokoit.ru). UnTepakTHBHBIE KypChI 10 OCHOBHBIM
npeMeTaM IIKOJIBHOUW MPOTPaMMBI,

2. Poccuiickas anexktponHas mkona (resh.edu.ru). Buneoypoku u TpeHa>kepsl 10 BceM y4eOHbIM
npeaMeTam;

3. MockoBckas anekTpoHHas mkona (uchebnik.mos.ru/catalogue). Buneoypoku u cuenapuu
YPOKOB;

4. IToptan MuTtepHeT ypok (interneturok.ru). bubnuorexa BUA€OYPOKOB 110 MIKOJIBHON
poTrpamMme;

5. Ilopran Sxnacc (yaklass.ru). Buneoypoku u TpeHaxxeps;

6. [Tnomanka O6pazoBarensHOro neutpa «Cupuycey» (edu.sirius.online);

7. IlopTan moAroToBKM 00y4aroIMXCs K TOCyIapCTBEHHON UTOroBoi artectanuu “Peury ET'D”
(ege.sdamgia.ru);

8. IToprasn A1 NOArOTOBKU O0YYAIOIIUXCS K YYaCTHIO BO BCEPOCCHMCKHUX MPOBEPOUYHBIX paboTax
“Pemry BIIP” (vpr.sdamgia.ru);

9. DnekTpoHHble yueOHUKH H31aTenbeTBa “IIpocBemenue” (media.prosv.ru);



O6bem Tea (14 v)

TToustue 00 o0BeMe.

O6wem HPU3MBI U
WIAHAPA.

50- | O6bem mupamuIBl U

53 KOHYyca.

54- | O6beM mapa.

55

56- | [lomoOHbIe Tena B

60 IIPOCTPAHCTBE.
COOTHOIICHUS] MEXKTY
TUTOIIASIMU TTOBEPXHOCTEH
A 00beMaMU MMOJOOHBIX TEN

61 Konrtponsnas pabora Ne2
o teme: «O0beM
MIPOCTPAHCTBEHHBIX
buryp».
BekTophI M KOOPAUHATEI
B POCTPAHCTBE

88 BekTops! 1 KOOpAMHATEI B
MIPOCTPAHCTBE.

89- | Cymma BEKTOpOB,

91 YMHOKEHHE BEKTOpa Ha




YHCII0, YTOJI MEXY
BEKTOpaMH.
92- | KomnuneapHsie 4
95 KOMILJIAHAPHBIEC BEKTOPBHI.
96- | CkanmspHOE MPOU3BEICHHE 2
97 BEKTOPOB.
98- | Teopema o pa3noKeHHUH 2
99 BEKTOpa 110 TPEM
HEKOMILJIAaHAPHBIM
BEKTOpaM.
100- | CxansipHO€ MPOU3BEICHHE 3
102 | BEKTOpPOB B KOOPJIMHATAX.
103- | [Ipumenenue BekTopoB npu | Haxoxxnenue 4
106 | pemenuu 3amad. paccTosHuH,
JUIMH, TUIoIaaei
1 00BbEMOB.
107 | KonrpompHas pabora 1
Ne4no teme: «BekTopsl B
IIPOCTPAHCTBEY.
JIBM:KeHHE B
NPOCTPAHCTBE
VYpaBHeHHE IJIOCKOCTH B 1
IIPOCTPAHCTBE.
VYpaBHeHue cepsl B 1
MPOCTPAHCTBE
®dopmyna sl BBIYUCIECHUS 2
paccTosiHus MEXTY
TOYKaMH B IPOCTPAHCTBE.
JIBrkeHus B nnpoctpancTse. | [lapamtenbHblil 1
MEepPEeHoc,
LEHTpaJIbHas
CUMMETpHS,
CUMMETpHUs
OTHOCHTEJIBHO
TUIOCKOCTH,
MIOBOPOT.
165 | CsoiicTBa NIBAKEHUI. 1
[IpumeHeHne  nBMKEHMI
IIPU PELICHNH 33/1a4.
Ne Tema KOHTpPOIbHON PadoThI Hara
1 KonTponbhas pabota no teme: «IIponsBojHas u ee IpUMEHEHHUE» OKTSA0pb
2 Konrponsnas padora no reme: «O0beM MPOCTPaHCTBEHHBIX Aexadpb
buryp».
3 KonTponbnas pabota no teme : «HTErpam. ¢eBpannb




Kontponbnas pabora Ned4mo teme: «BeKTOpHI B TPOCTPAHCTBEY.

MapT

KonTponbHas pabota mo reme: «BepoSTHOCTh M CTATUCTHKAY.

anpejb
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