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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma yueOHOTO Kypca «I'eomeTpusi» 6a30BOro ypoBHS AJisi 00Y4atOLINXCS
10 —11 xmaccoB pa3paboTtana Ha ocHOBe DenepasbHOrO TOCYIapCTBEHHOTO 00pa30BaTEIEHOIO
CTaHAapTa CpeJHero oOmero oOpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHWH,
IPEIbABISEMBIX K MaTEMaTHUYECKOMY OOpa30BaHUIO, U TPaJULMIl pOCCUICKOrO0 0Opa3oBaHUS.
PeaJ'II/I3aI_II/I$I IporpaMmal o0ecIieynBaeT OBJIAJACHUC KIIFOUCBBIMH KOMIICTCHIIUSIMU,
COCTaBJISIFOIIMUA OCHOBY [UISi CaMOpa3BUTHS M HENPEPHIBHOTO 00pa3oBaHMUs, LEIOCTHOCTD
OO0IIEKYIBTYPHOT O, TUYHOCTHOTO M MTO3HABATEIBHOTO PA3BUTHS TMYHOCTH OOYUAIOIIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca IeOMETpUM Ha YpPOBHE CpEAHEro oouero oOpa3oBaHUS
00ycCJIOBJIeHa MPAKTUYECKON 3HAYMMOCTBIO METANpeIMETHBIX M IPEIMETHBIX Ppe3yJbTaToB
00y4YeHHsI TEOMETPHH B HANpPABJICHUHU JMYHOCTHOTO PAa3BUTHS OOydaromuxcs, (OpMHUPOBAHUS
(YHKLIMOHAJIBHON MaTeMaTH4ecKOM TI'PaMOTHOCTH, W3YyYEHMsI IPYTUX Y4eOHbIX JUCLUIUIMH.
Pa3zButne y oOydaroumiuxcsi MpaBUIBHBIX IPEICTABICHUH O CYIIHOCTH M HPOUCXOXKIACHUU
TreOMETPUYECKUX aOCTpaKIMii, COOTHOIIECHUH PEAbHOTO U HJCaTbHOT0, XapaKTepe OTPaKEHHUS
MaTE€MaTU4YeCKOW HAyKOM SIBIICHUH W IIPOLECCOB PEATIBHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HayK M pOJM MaTeMaTH4YEeCKOrO MOJEIMPOBAaHMS B HAyYHOM I[IO3HAHUM U B IPaKTHKE
crocoOCTByeT (OPMHPOBAHHIO HAyYHOI'O MHUPOBO33PEHUS YYaIMXCs, a TakXKe KadyecTB
MBIIICHHS], HEOOXOAUMBIX JUIS afaNTallii B COBPEMEHHOM OOIIEeCTBE.

['eomerpust sBisieTcst OOHMM K3 0a30BBIX TPEIMETOB HA YPOBHE CPEIHETO OO0IIero
o0pa3oBaHus, TaK Kak oOecleyrBaeT BO3MOYKHOCTb M3Y4EHHUS KaK IUCLHUIUIMH €CTECTBEHHO-
Hay4YHOH HalpaBJIeHHOCTH, TaK U T'yMaHUTapHOM.

Jlornmueckoe MbIIUICHHE, (HOpPMUPYEMOE MPH HM3YYCHHH OOYYAIOUIMMHCS TOHSTHHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIETIOYKH JIOTUYECKHX YTBEPXKIECHUH B XOJI€ pEIICHUS
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUTaTh U ONPOBEPraTh TIMIIOTE3bl HEMOCPEACTBEHHO
UCTOJIB3YIOTCSl MPU PpEIIeHUM 3aj7jad eCTECTBEHHO-HAyYHOIro LHMKJIAa, B YAaCTHOCTH U3 Kypca
bu3uku.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE HIPAET CYIIECTBEHHYIO pOJb BO BCEX
o0nacTsaX JesaTeabHOCTH 4denoBeka. OpueHTalusi yeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEO0X0/IMMOE YCIIOBHE €ro COLMAIbHOrO OBbITHS, (hopMa OTpaXKeHHs OKpYXKAloOIEro MHupa,
YCIIOBHE  YCHENIHOTO TIO3HAHWUS M aKTHUBHOTO TPEoOpa3oBaHHs  JACHCTBUTEIHHOCTH.
OnepupoBaHue NPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEAMHSIET pa3Hble BUAbI YUEOHOH U TPYI0BOI
NeSITebHOCTH, SBISIETCS OJHUM M3 MPO(ECCHOHANBHO Ba)KHBIX KadyecTB, IO3TOMY akKTyajbHa
3agada (OPMHUPOBAHUS y OOYYAIOIIMXCSl NMPOCTPAHCTBEHHOTO MBINUICHUS KaK Pa3sHOBUIAHOCTU
00pa3HOTO MBIIUIEHUS! — CYHOIECTBEHHOTO KOMIIOHEHTa B TOJATOTOBKE K MPAKTUYECKON
NEeSITeTTHHOCTH 110 MHOTHUM HAIPaBJICHUSIM.

Llens ocBOEHMSI MporpaMMbl yueOHOTo Kypca «[ eoMmeTpus» Ha 6a30BOM ypOBHE 00yUeHUS
— o0meoOpazoBaTeIbHOE M OOIIEKYJIBTYPHOE pPa3BUTHE OOYyYaloIUXcs udepe3 obOecreueHue
BO3MOXXHOCTH MPHOOPETEHUSI W UCIIONB30BaHUS CUCTEMATHYECKUX T€OMETPHUECKUX 3HAHUH U
NeWCTBUH, CTIEU(PUIHBIX TEOMETPHUH, BO3SMOXHOCTH YCIIEITHOTO TIPOIOJDKEHUST 00pa30BaHUs 110
CHEUHATBHOCTSAM, HE CBA3aHHBIM C NMPHUKJIATHBIM UCIIOIB30BAaHUEM T'€OMETPUU.

[IporpamMa mo reomeTpur Ha 0a30BOM YPOBHE NpeAHA3HAYEHA [UIA OOYYaIOLIMXCS
CpeIHeW IIKOJIbI, HE WCIBITHIBABIIMNX 3HAYUTENBHBIX 3aTPYJAHEHHUH Ha YPOBHE OCHOBHOTO
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obmero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM YPOBHE JOJKHBI OCBOUTH
o0Imye MaTeMaTHYeCKUe YMEHHsI, CBS3aHHBIE CO CHEIM(PHUKON T€OMETPUM U HEOOXOIUMBIE IS
KHU3HH B COBpEeMEHHOM o01iecTBe. Kpome 3Toro, OHM UMEIOT BO3MOYKHOCTh U3yYHTh F€OMETPHUIO
6osee ri1yo0KO, €Clii B JalibHEHIIeM BO3ZHUKHET He00XOAUMMOCTh B T€OMETPUYECKUX 3HAHUAX B
npodeCcCHOHATIBHOM 1A TEIbHOCTH.

JlocTiokeHue el OCBOCHUS MPOrpaMMbl 00€CIIEUNBACTCS PEIICHHEM COOTBETCTBYIOLIMX
3agad. [IpuoputeTHBIMU 3aa9aMi OCBOCHHUSA Kypca «I eomeTpun» Ha 6a3oBom ypoBHe B 10—11
KJ1accax sBJISIOTCS:

e (opMupoBaHHE NPEACTABICHUS O TEOMETPHUM KaK YacTH MHUPOBOH KyJIbTyphl U

0CO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOLUM MUPOM;

e (opMupOBaHME IPEACTaBIECHUS O MHOIOTPaHHUKAX M TellaX BpALICHUS Kak o
BRKHEHIINX MAaTEMAaTUYECKUX MOJEINSX, TO3BOJSIOIIMX ONMMUCHIBATE M U3y4aTh pa3Hble
SIBJICHHUS OKPY’KAIOLIETO MUPA;

e (opMupoBaHME YMEHHs paclO3HaBaTb Ha 4YEPTEXaxX, MOJEIAX M B PEaJbHOM MHUpE
MHOTOTPAaHHHKH U TeJla BPaIICHUS;

e OBJIQJICHWE METO/JaMHU pEUIeHHs 3aJad Ha IIOCTPOCHMS Ha H300pakeHHsIX
IIPOCTPAHCTBEHHBIX (pUTyp;

e (opMupoBaHHE yMEHHS ONEPUPOBATH OCHOBHBIMH IOHSTHUSMH O MHOTOTPAHHUKAX U
TeJIaX BpAIleHHUs] U UX OCHOBHBIMH CBOMCTBaMU;

e OBJIQJICHUE aJNTOPUTMAMHU PEIICHUS OCHOBHBIX THUIIOB 33j7ad; ()OPMHPOBAHUE YMEHUS
IPOBOJIUTH  HECIIOKHBIC  JIOKA3aTeNbHBIE  pACCY)KJICHHS B  XOJ€  pEIICHUs
CTEpEOMETPUYECKUX 3a/1a4 U 33124 ¢ IPAKTUYECKUM COJCPKAHUEM;

® pa3BUTHE MHTEJUIEKTYaJlbHBIX W TBOPYECKMX CIOCOOHOCTEM  oOyuaromuxcs,
MIO3HABATEJIbHOM aKTUBHOCTH, UCCIIE0BATEIILCKUX YMEHUN, KPUTUYHOCTH MBIIIICHHUS;

e (dopmupoBanue (QYHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUHU: YMEHHUE
pacrio3HaBaTh POSBICHUS T€OMETPUYECKUX MOHATHH, 0OBEKTOB U 3aKOHOMEPHOCTEN B
pEeaTbHBIX JKW3HEHHBIX CUTYallMsIX W TPU W3YYEHUH JPYTUX YYEOHBIX IPEIMETOB,
NPOSIBJIICHUST 3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYIHpOBATH WX HA S3BIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUUYECKHE MOJENH, MPUMEHSITh OCBOEHHBIN
reOMETPUYECKU ammapaT JUIsl peleHus MNpPaKTUKO-OPUEHTHUPOBAHHBIX —3ajad,
UHTEPIPETHPOBATH U OI[CHUBATH TOJTYYCHHBIE PE3yJIbTaTHI.

OTIUYHUTENBHON 0COOCHHOCTHIO TIPOTPAMMEBI SIBIISIETCSI BKIIIOUEHUE B KYPC CTEPEOMETPUHU

B HayaJle €ero u3yueHHUs 3aJad, pellaeMblX Ha YPOBHE WHTYUTHUBHOIO IIO3HAHUS, U
ornpeneN€HHbIM 00pa3oM OpraHu30BaHHAs paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO M TPOCTPAHCTBEHHOTO MBINUICHUS, CTUMYJIHPYET TPOTEKaHWE HHTYUTHBHBIX
MPOIIECCOB, MOTUBUPYET K JTAIbHEHIIIEMY U3YUEHHIO TPEIMETa.

[Ipeamourenue OTAAETCS HArISAIHO-KOHCTPYKTUBHOMY METONYy OOYy4YeHMs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IpPEIMETHO-TPAKTHYECKOM
NEeSITeTPHOCTH. Pa3BUTHE TIPOCTPAHCTBEHHBIX TPEACTABICHWH Yy YdYamIuMxXcsi B  Kypce
CTEpEOMETPUH MTPOBOJIUTCS 32 CUET PEIICHHS 33/1a4 Ha CO3JIaHME MPOCTPAHCTBEHHBIX 00pa30B U
3aJjad Ha OINEpUPOBaHUE NPOCTPAHCTBEHHBIMH oOpasamu. Co3maHue oOpas3a MPOBOIUTCS C
OTIOPOi Ha HAIJISITHOCTh, @ OTIEPHUPOBAHKE 00pPa30M — B YCJIOBUSAX OTBJICUEHHS OT HAIJIIHOCTH,
MBICJIIEHHOTO U3MEHEHHSI €r0 HCXOJHOT'O COZIep KaHuUsI.

OcHoBHBIE cojepxaTenbHble JuHUM Kypca «['eomerpum» B 10-11 kjaccax:
«MHororpanHuKN», «IIpsMbie U MIOCKOCTH B MPOCTpaHCTBEY, «Tena BpameHus», «Bekropsl u
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KOOPJMHATHI B TIPOCTPAHCTBEY. DopMUpOBaHHE JOTHUECKUX YMEHUH pacipeaessieTcs He TOJIBKO
o COoACPXKATCJIbHBIM JIMHUAM, HO H II0O TOJaM O6y‘-ICHI/IH Ha YPOBHC CPCOHCTO OGIJ_ICFO
o0OpazoBaHusl.

Conepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mporpamMmBbl, pactpeieIEHHBIM 0 ToAaM 00yUeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
'-ITO6BI OBJIaACHUC TCOMECTPUICCKUMU IIOHATUAMUA u HaBbIKaMH OCYIICCTBJIAIOCH
MOCIIEIOBATEIHbHO M MOCTYNATENbHO, C COOJIIOJICHUEM MPUHIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKITIOYAINCH B OOIIYI0 CHCTEMY T€OMETPHUYECKUX MPEICTABICHUN 00yUJarOIIuXCs,
pactupsisi ¥ yriayousisi e€, o0pasys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reomerpun oTBoauTCs 2 yaca B Heaento B 10 kinacce u 1 yac B Henenio B 11
KJIacce, BCEro 3a JBa roaa ooydenwus - 102 yaeOHBIX Yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, pocTpaHcTBo. [lonaTue
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPUHM U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJIEIbHbIE U
CKpeluMBamoIuecs npsaMble. IlapayienbHOCTh HPSAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE:
NapaJuleJbHbIe IPSMBIE B IPOCTPAHCTBE; IAPAUICIBHOCTh TPEX NPSIMBIX; MNapaJUICIBHOCTD
IPSIMOM M IJIOCKOCTH. YTIbl C COHAIPABICHHBIMU CTOPOHAMM; YroJl MEXKIYy IPSIMBIMU B
npoctpancTBe.  llapamienpHOCTH  IIOCKOCTEH:  mMapajuleNbHble  IUIOCKOCTH;  CBOMCTBA
napajieNIbHbIX I1ockocTel. [Ipocreiine npocTpaHCTBEHHbIE (PUIYpBl HAa MJIOCKOCTH: TETPa’Ip,
KyO, mapajuieNenue; moCTPOeHUE CeUeHUH.

[lepneHguKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  INEPIEHIUKYJSPHBIE IpSIMBIE B
IIPOCTPAHCTBE, MpsMbIE NApaUICIbHBIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPU3HAK
NEPNEHIUKYJIAPHOCTH TPAMONM M IUIOCKOCTH, TE€OpeMa O TPAMON IEPHEHAUKYISIPHON
IJIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YIOJ MEXKAY IPSIMOM U IIOCKOCTBIO; JABYTPAHHBIM YIOJI,
JIMHEHHBIN Yrojl JBYIPaHHOro yria. llepneHaukyisp M HAKIOHHBIE: PACCTOSHHE OT TOYKHU J0
IUIOCKOCTH, PACCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, NPOEKIMs (UIypbl Ha IIOCKOCTb.
[TeprieHAUKYJIAPHOCTD TUIOCKOCTEN: NIPU3HAK NEPIEHANKYIISIPHOCTH ABYX ILIOCKOCTel. Teopema
0 TpEX MEPHCHAUKYIAPAX.

MHoOrorpaHHuKHu

[lonsiTuE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTBl MHOTIOIDAHHHUKA, BBINYKIbIE U
HEBBIITYKJIbIE MHOTOTPAHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yronbHas npusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MIpsiMasi U HAKJIOHHAsI IPU3Mbl; OOKOBAs U IOJIHAS IOBEPXHOCTb IIPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuleNenuIe] U ero cpoicrsa. Ilupamuaa: n-yromapHas
nupamMpia, TpaHM W OCHOBAaHME NHMpaMHJbl; OOKOBas M TOJHAs IMOBEPXHOCTb MHPaMMUIbL;
IpaBWIbHAasg M YyCEU€HHas MNHMpamMuaa. OJIEMEHTbl MNpU3Mbl W nupamuasl. [IpaBunbHbIe
MHOTOI'PAHHUKH: TOHATHE IPAaBUIBHOTO MHOI'OIPAHHHUKA; MPABWIbHAS MPU3Ma W IIpaBUIIbHAsS
NUpaMKJia; MpaBUiIbHAsl TPEyroibHasi MUpaMKia U IPaBUIbHBIA TeTpasrap; kyO. [IpencraBnenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoJeKa’Ap U ukocadap. CedeHus NpuU3MBI U
MUpPaMULBL.

CumMeTpusi B NPOCTPAHCTBE: CHUMMETPHSI OTHOCUTENIBHO TOYKH, MPSAMOM, IUIOCKOCTH.
DneMEeHTbl CUMMETPUH B IMpaMuax, napauieienurnenax, IpaBuIbHbBIX MHOTOTpaHHHUKAX.

Beruucnenue 31eMeHTOB MHOTOTPaHHUKOB: p&Opa, quaroHanu, yrisl. [lnomans 6oxoBoi
MOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IMPSAMOM IPHU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsSMOM mpu3Mbl. [lnomaas OOKOBOW TMOBEPXHOCTH M TMOBEPXHOCTH
MPaBWIbHON NMHUpamMuAbl, TeopeMa O Iuiouiaau yceu€HHoW nupamuiabl. [loHsTHE 00 00BEME.
O06BEM nupamMubl, IPU3MBI.

[TonoGuble Tena B mpocTpancTBe. COOTHOLIEHHS MEXAY IUIOUIAIIMU TOBEPXHOCTEH,
00BEMaMHU TOOOHBIX TEJL.
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[MunuHapuyeckas MOBEPXHOCTh, O00pasylolie UWINHIPUYECKONH TOBEPXHOCTH, OCh
WIMHAPUYECKON MOBepXHOCTH. LIMIuHIp: ocHOBaHUS U OOKOBasi MOBEPXHOCTb, 0Opa3yromas u
0Cb; TUIOIIAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckass moBepXHOCTb, 00pa3yrolie KOHUYECKOW IMOBEPXHOCTHU, OCh W BEpIIMHA
KOHUYecKkol mnoBepxHOcTH. KoHyc: ocHOBaHMe M BeplIMHA, OOpa3yromas M OCh; IUIONIAJb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBI KOHYC: 00pa3ylollie W BBICOTA; OCHOBAHUS U
OOKOBast IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuaMeTp; IUIOHIalb MOBEpXHOCTU cdepbl. BzaummHoe
pacrnosoxeHue cepsl U IIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; IIIoIab chepol.

N3o00pakeHue e BpalieHus: Ha II0cKocTu. Pa3BépTka LUIUMHIpA U KOHYCA.

KomOuHanuu Tten BpalieHWs M MHOTOTPaHHUKOB. MHOIOTpaHHMK, OINHCAHHBIA OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTH TEJIO0 BpallleHUsI.

[Tonsitue 00 o00BEMe. OcHOBHBIE CBOWcTBa 00BEMOB Teln. Teopema 00 o00bEME
MPSIMOYTOJIBHOTO Tapaiienenumneaa u cieactsus u3 He€. O0bEM mumHapa, koHyca. O0BEM
mapa v riomajb chepsl.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAASMH MOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEI.

Ceuenust mwiMHIApa (MapauieNbHO MW TEPHCHAUKYJISIPHO OCH), CEUYCHHS KOHYyca
(mapasienbHOE OCHOBAHUIO U POXO/SIIEE Yepe3 BEPIIUHY), CEUEHUS 11apa.

BekTopbl M KOOPANHATHI B IPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B IpocTpaHcTBe. CIOKEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMILIaHapHbIM BekTopam. IlpaBumiio
napajuienenunena. Pemenue 3aiay, cBsI3aHHBIX ¢ IPUMEHEHUEM IIPABUII JEMUCTBUM C BEKTOPAMHU.
[IpssmoyronbHas cucrema KoopauHaT B mpocTpaHcTtBe. Koopaunarsl Bektopa. Ilpocreiimue
3a/layd B KOOpAMHAaTax. YTron Mexay BekTopaMu. CKallipHOE IPOU3BEIECHHE BEKTOPOB.
Boruncnenue yrioB Mexay HNpsIMBIMU U IUIOCKOCTAMHU. KoOpauHATHO-BEKTOPHBIA METOJ IpU
peLIeHNH TeOMETPUUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yabTaThl OCBOEHUS Iporpammbl ydeOHoro mnpeamera «MaremaTuka»
XapaKTEepU3YIOTCS:

I'paxxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW IO3UIMM OOydYarolmlerocs Kak akTHUBHOIO U
OTBETCTBEHHOI'0 YJICHa POCCUICKOro OOILIECTBA, MPEJICTABICHHUEM O MAaTEMAaTHYECKUX OCHOBAaX
(YHKIMOHUPOBAHUS DPA3MUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKIaHCKOTO OOIIeCTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCIHCTBOBATh C COIMATbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUM € UX (PYHKIMSIMHU M Ha3HAYEHUEM.

ITaTpuoTH4eckoe BOCIUTAHHE:

c(OPMHPOBAHHOCTHIO POCCUIUCKOM Ipa)K1aHCKOW UACHTUYHOCTH, YBOKEHUS K MPOLLIOMY
U HACTOALIEMY pPOCCHUHCKOM MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCUICKHX MAaT€MaTUKOB M POCCHHCKONM MaTeMaTH4YECKOW HIKOJIBI, K HCIIOJIB30BAHHUIO ITHX
JOCTH)KEHUH B IPYTrUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HAHHMEM JIYXOBHBIX ILIEHHOCTEM pPOCCHIICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEICHHUS, CBA3AHHOIO C NPAKTUYECKUM IIPUMEHEHUEM
JOCTHKEHUN HAYKH U JEATEIBHOCTBIO YYEHOIO; OCO3HAHUEM JIMYHOIO BKJIAJa B IOCTPOEHUE
YCTOMYMUBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHHe:

JCTETUYECKUM  OTHOLIEHHWEM K  MHpY, BKIIOYas OCTETHKY  MAaTeMaTH4EeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, peIIeHUuH, pacCyXJIeHUH; BOCIPUMMYHUBOCTBIO K
MaTeMaTHUYeCKUM acleKTaM pa3JInyHbIX BUJOB UCKYCCTBaA.

Du3nyeckoe BOCIUTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMaTW4YecKHe 3HaHUus B HHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHME, cOATaHCUPOBAHHBIM PEKUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCThH); (PU3MUECKOr0 COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JESATEIBHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYJly, OCO3HAHHUEM LIEHHOCTU TPYIOJIO0US; UHTEPECOM K Pa3IU4YHbIM
chepam npodhecCHOHATBHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTeMaTHKON M €€ MpUIIOKEHUSIMU,
YMEHHUEM COBEpILAaTh OCO3HAHHBIN BbIOOp Oyayiel npodeccu U peaar3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMYy OOpa3oBaHUIO U
€caM000pa30BaHUI0 Ha MPOTSHDKEHWHM BCEW JKM3HM; TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B
pEIIeHNU IPAKTUYECKUX 33/1a4 MaTeMaTHYeCKON HallpaBI€HHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYJIbTYPbI, MOHUMAHHEM BIUSHUS COLMAIBHO-
HKOHOMUYECKUX IMPOILIECCOB HA COCTOSIHUE NPUPOJHOM W COLMAIbHOW Cpeabl, OCO3HAHHWEM
I00aTbHOTO  XapakTepa JKOJOTMYECKUX  MpoOiieM; OpUeHTalued Ha  [pUMEHEHHe
MaTeMaTHYECKUX 3HAHMUHN I pelIeHHs 3a/ad B 00JIACTH OKPY)KAIOLIEH cpebl, MIaHUPOBAaHUS
MOCTYIKOB M OLEHKN UX BO3MOXHBIX ITOCJIECTBUI /ISl OKPYKAIOLIEN CPEIbI.

LleHHOCTH HAYYHOI'O MO3HAHMSA:



C(OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTH4ecKol HAayKH Kak chepbl
YeJI0BEUYECKON JESTEIbHOCTH, ITAlOB €€ pa3BUTUSA U 3HAYMMOCTH I Pa3BUTHUS LIMBUIIM3ALINU;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTEMaTU4YECKOW KyJIbTYPOHM KaK CpPEACTBOM IIO3HAHUS
MHUPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYKD M HCCIEIOBATEIBCKYI JEATEIBHOCTh
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertarnpeqMeTHbIe pe3yabTaThl OCBOSHUS IPOTrPaMMBbl yUeOHOTO mpeaMeTa «MaremaThkay
XapakTepU3yIOTCS  OBJAJCHHEM  YHUBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCEUaMU,
VHUBEPCANILHIMU ~ KOMMYHUKAMUBHBIMU — OCliCBUAMU,  YHUBEPCANbHLIMU — pPecyIsimUSHbIMU
oelicmeusmMu.

1) Vhusepcanvhvle noznasamenshsle oeticmeus, obecnevusaiom Gopmuposarue 6a308bix
KOCHUMUBHBIX NPOYECCo8 00yyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpd;
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3zoBble Jioruyeckue eiicTBUSA:

® BBIBIATH M XapaKTepU30BaTh CYIICCTBEHHbIC MPU3HAKUA MAaTEMaTHYECKHMX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONpEACICHUsI MOHATHUMH;
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIsi 0000IIeHNUs
Y CpaBHEHUS, KPUTCPUH TIPOBOIMMOTO aHAIN3A;

® BOCIIPHUHHMATH, (DOPMYJIMPOBATh U MPEOOPA3OBHIBATH CYXKICHUS: YTBEPIUTCIIBHBIC H
OTpHUIaTeNIbHbIE, EANHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIC,

® BBIABIIATH MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUUS B (haKTax,
JTAHHBIX, HAOMIOACHUSX W YTBEPXKACHHUAX; MpeajaraTb KPUTEPUU [UIsl BBISBIICHHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

e JlenaTh BBIBOJIBI C HCIOJNH30BAaHHUEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX M WHAYKTHBHBIX
YMO3aKTIOUYEeHUN, YMO3aKIIOUeHUH 110 aHAIIOTUH;

® TPOBOJUTH CAMOCTOSTENBHO JOKAa3aTeIbCTBA MATEMATHUYECKUX YTBEPKICHHH (TIpsSMBbIe
U OT TMPOTHBHOTO), BBICTPAMBATH ApPTyMEHTAIMIO, TPHBOIUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHHUS U BBIBOJIBL;

e BbIOMpaTh cnocob pemieHHs y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
pemieHusi, BEIOMpaTh HanOoJee MOIXOMSIINN ¢ y4ETOM CaMOCTOSITEIHbHO BBIJEICHHBIX
KPUTEPHEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

® CMONB30BaTh  BONPOCHI  KaK  MCCIENOBATENbCKUI  MHCTPYMEHT  TO3HAHUS;
dbopMynupoBaTh BOIPOCHI, PUKCUPYIOLINE TPOTHBOpPEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3y, APTYMEHTHUPOBATH CBOIO TIO3HIHIO,
MHEHHUE;

® TPOBOJIUTH CAMOCTOSITENIFHO CIUIAHUPOBAHHBIA OKCIEPUMEHT, HCCIIEOBaHUE TIO
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaThuyeckoro oObeKTa, SBJIEHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXy OOBEKTaMH, SBICHUSMU, MPOIIECCAMU;

® CaMOCTOATENHHO (opMynupoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yjbTaTaM
MpOBEEHHOTO HAOTIOJCHMS, UCCIEAOBaHUS, OIEHUBATh JOCTOBEPHOCTh MOTYUEHHBIX
PEe3yIbTaTOB, BBIBOJIOB M 000OIICHMIA;



MMPOTrHO3UPOBATH BO3BMOKHOC Pa3BUTUC NMPOLECCA, 4 TAKIKC BBIABUTaATh NPCAIIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBBIX YCIIOBUAX.

Pabora ¢ unopmanmeii:

BBISBIIATH AeUIUTHI UH(POPMALIMY, TaHHBIX, HEOOXOAMMBIX JUIsl OTBETa HA BONPOC U
JUISl peLLieHUs 3a1a4H;

BbIOMpaTh MH(OPMAIMIO W3 HCTOYHUKOB pa3jIM4YHBIX THUIIOB, AaHAJIU3UPOBATH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPE/ICTABIICHMUS,;

CTPYKTYpUPOBaTh HMH(POpMAIMIO, TMPEACTaBIATE €€ B pa3iuyHbiX (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMK IO CaMOCTOSTENBHO CHOPMYIUPOBAHHBIM
KPUTEPHUSM.

2) Vuueepcanvhvie KOMMYHUKAMUBHBLE OCliCMEUs, 00eCcneuusarom coopmupo8aHHoOCmb
COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
Oomenue:

BOCIIPUHUMATh U (bOpMy.HI/IpOBaTI) CYXKACHHA B COOTBCTCTBHUU C YCIIOBUAMH U LECIAMU
OOLIEHUs; SICHO, TOYHO, I'PaMOTHO BBIPAKaTh CBOI TOYKY 3PEHHUS B YCTHBIX U
NHCEMEHHBIX TEKCTaX, JaBaTh MMOSICHEHHUS M0 XOJy PEIICHHs 3a/1a4i, KOMMEHTUPOBATh
HOJTYYCHHBIH Pe3yJIbTaT;

B X0/1e 00CYKJICHHUS 33]]aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMON TeMBbI, TPOOIIEMBI,
pCIHaeMOfI 3ala4i, BbICKA3bIBaTb HACHU, HALCJICHHLIC Ha IIOMCK PCIICHUA,
COIIOCTABJIAAITb CBOU CYXXKACHHUA C CYXICHHUAMHU APYIrUuX YYaCTHUKOB Avajiora,
OOHapy)XKMBaTh pa3Inire ¥ CXOJCTBO MO3UINI; B KOPPEKTHOI Gopme hopMyInpoBarTh
pa3HOIIIACHsl, CBOM BO3PAKECHUS;

MNPpEACTAaBIATL PE3YJIbTAaThl PCIICHUA 3aJa4r, SKCIICPUMCHTA, UCCICIOBAHNUA, ITPOCKTA,
CaMOCTOSATENIFHO BBIOMpPATh ()OPMAT BBICTYIUICHHS C y4ETOM 3a/ad NPE3CHTAllUd U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBHIYAIBHOH pabOTHI
Npyd pelIeHuH Y4YeOHBIX 3a/Ja4, NPUHUMATh IIeb COBMECTHOW JIEATEIHbHOCTH,
IUIAaHUPOBaTh OPraHM3ALMI0 COBMECTHOM paboOThl, pacmlpeneisTb BHIbl PadoT,
JIOTOBAapHUBAaThCs, OOCYXKJaTh IpOLIECC M pe3ylnbTaT padoThl; 0000IIaTh MHEHUs
HECKOJBKHX JIOJIEH;

y4acTBOBaTh B IPYMIOBBIX (opMax paboThl (00CykaeHUs, 0OOMEH MHEHUH, «MO3TOBbIE
IITYpPMBI» W WHBIE); BBINOJHATH CBOK YacTh pPaOOTHI W KOOPAMHHPOBATH CBOHU
JIeMCTBUS C IPYTUMH YWICHAMU KOMaH/Ibl; OIEHMBATh Ka4eCTBO CBOETO BKJIAJa B OOIIHIA
HPOAYKT 10 KPUTEPUSM, CHOPMYTUPOBAHHBIM YUaCTHUKAMH B3aUMOJIEHCTBHUS.

3) Vuusepcanvuvie pecynamuesnsie oeticmausi, 06ecneuugaiom opmMuposanue CMviCi08bix

YCMAaHOB0OK U IHCUSHEHHbIX HABLIKOG IUYHOCTU.

Camoopranusanus:

COCTaBJISITh IUIaH, AJITOPUTM pEIICHUs 3a/1a4k, BHIOMPATh CIOCO0 pelieHus ¢ yuéTomM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI pEIIEHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:



® BIAJCTh HABBIKAMH II03HABATEIbHOW pedlekcuu KaKk OCO3HAHUS COBEPIIIAEMBIX
JNEHCTBUII M MBICIUTENbHBIX IPOLIECCOB, WX pe3yNbTaToOB; BIAAETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoLecca M pe3yibTaTa pPELICHUS MaTeMaTHYeCKON
3a/1a4i;

® [peABUAETh TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PELICHMM 33Jaud, BHOCHUTH
KOPPEKTHBBI B JICSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJCHHBIX
OIINOOK, BBISIBICHHBIX TPYTHOCTEH;

e OIICHUBaTh COOTBETCTBHE pE3yJlbTaTa LEIM W YCIOBUSAM, OOBSACHATH TNPHUUYUHBI
JOCTHIKEHUSI WM HEIOCTHXKEHUS Pe3yJNbTaTOB JAEATEIbHOCTH, HAXOIUTh OILIHOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

OnepupoBaTh NOHATUAMH: TOUYKA, IPAMasi, INIOCKOCTb.

[IpyMeHsSTh aKCHOMBI CTEPEOMETPUH U CJIEICTBUS U3 HUX MPHU PEIICHUU F€OMETPHUECKUX
3ajad.

OnepupoBaTb NOHATHUSMU: NAPAVIEIBHOCTh M NEPHEHIAUKYJISPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccuduiupoBaTs B3auMHOE paclo0KeHUE MPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh TOHATUAMHU: JIBYTPAaHHBIA Yroj, TpaHH JABYIPAHHOTO yria, pedpo
JBYTPAHHOIO yIJia; JUHEHHBINA yrojl ABYTPaHHOTO YIJIa; TpajycHas Mepa JBYTPaHHOIO yria.

OrnepupoBaTh MOHSATUSMU: MHOTOTPAHHUK, BBIMYKJBIA W HEBBITYKJIBI MHOTOIPaHHUK,
3JIEeMEHTHl MHOTOTPaHHUKA, TPABUILHBIM MHOTOIPaHHUK.

Pacnio3naBaTh OCHOBHBIE BBl MHOTOTPAHHHKOB (MHUpaMHAA; MPU3MA, MPSIMOYTOJbHBIN
napajuiejenumnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBaHHMS [UIs  KjacCUUKAIIUU
(BBIMTYKJIBIE M HEBBIMYKIbIE MHOTOTPAHHHUKHU; TPABUJIbHbIE MHOTOTPAHHHUKHU; TMPSAMBIE U
HAKJIOHHBIE IPU3MBI, TapaylIeIeUIIEeIbl).

OnepupoBaTh MOHATUSAMH: CEKYIas TNIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB.

OOBSICHATH NPUHIUIIBI TOCTPOEHUS CEUEHUH, UCTIONb3Ys METO/I CIIE/I0B.

CtpouTh ceueHUs] MHOTOIPAaHHUKOB METO/O0M CJIEJO0B, BBINOIHATH (BBIHOCHBIE) IJIOCKUE
YepPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaxoXXIEHME TE€OMETPUYECKUX BEIMYMH 1O o0pasuaMm WiId
QIropuT™MaM, TMPUMEHSS HU3BECTHHIE AHATUTHUYECKUE METOJbl MPHU PEUICHUH CTaHIapTHBIX
MaTE€MaTUYeCKUX 3a7a4 Ha BBIYUCICHUE PACCTOAHUN MEXAY ABYMS TOYKaMHU, OT TOUYKH JO
NPsIMOH, OT TOYKH /10 TUIOCKOCTH, MEKIY CKPEIIUBAIOUIUMUCS MTPSMBIMHU.

Pemarp 3amaun Ha HaxOXKACHHE TEOMETPUYECKMX BEIMYMH 10 oOpaslaMm WId
aNIropuT™MaM, IMPUMEHSS HU3BECTHbIE AHAJUTHUYECKHE METOJbl TMPU PEHIeHHH CTaHAapTHBIX
MaTE€MaTUYeCKUX 3a/1ad Ha BBIUMCIECHUE YTJIIOB MEX]Y CKPEIIMBAIOIIUMUCS MPSMBIMU, MEXKIY
NPSIMOM M TNIOCKOCTBIO, MEXY TUIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.

Bbrancnsate 00bEMBI U TUIOIIAIM TOBEPXHOCTEH MHOTOTPAaHHHUKOB (IIpU3Ma, MHpaMuia) ¢
npuUMeHeHHeM (GOpMyJl; BBIUUCIATH COOTHOIIGHUS MEXIY IUIOWAAsIMH IOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX MHOTOI'PaHHHUKOB.
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OmnepupoBaTh TMOHATHSIMHU: CHMMETPHsSI B TPOCTPAHCTBE, IIEHTP, OChb M IJIOCKOCTh
CUMMETPHUHU; LIEHTP, OChb U TNIOCKOCTh CHMMETPHUH (DPUTYPBI.

N3Bnekatp, npeoOpa3oBbIBaTh U MHTEPIPETHPOBATH WH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX HHUTypax, MPEACTABICHHYIO HA YePTEkKaxX U PUCYHKAX.

[lpuMeHATh TeoMeTpuuYeckhe (akThl JJIsl PEHICHUS CTEPEOMETPUYECKUX — 3ajad,
nmpeamnojgaratomux HECKOJIbKO IMaroB pCIICHHA, €CJIN YCJIOBHA NPUMCHCHUSA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATh TMPOCTEHIINe MPOrpaMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUYUCCKHX 3a/1ad.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJNE M IKHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB TE€OMETPUHU B HCKYCCTBE.

[IpuMeHATh TOJyYCHHBbIC 3HAHHS Ha MPAKTHKE: aHAIM3UPOBATh PEalbHbIC CUTYAIlMHd U
OPUMEHATh  M3YYCHHbIC TMOHATHS B  MpPOLECCe TOMCKA  PEUICHHS  MaTeMaTHYSCKH
chOopMyYITHUPOBAHHOW MPOOIEMbI, MOICIUPOBATh pPEATbHBIC CHTYyallUd Ha S3bIKEC T'€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIN C HCIOJIb30BAHUEM TCOMETPUYECKHUX TOHATHH U TEOPEM,
ammapara anreOpbl; pemarh IPaKTHYECKUE 3a/1a9H, CBA3aHHbBIC C HAXO0XKICHUEM FeOMETPUIECKUX
BEJTUYHH.

11 KJIIACC

OnepupoBatb MOHSITUSMU: HUIMHpUYECKast TIOBEPXHOCTH, oOpazyrorniue
[WIAHIPAYECKON TIOBEPXHOCTH; IMJIMHIP; KOHUYECKAs TOBEPXHOCTH, 00pa3yIONINe KOHHYSCKON
MOBEPXHOCTH, KOHYC; CepruecKas TOBEPXHOCTb.

PacrniozHaBath Tena BpameHus (IHIUHIDP, KOHYC, cdepa u map).

OOBSCHATH CIIOCOOBI MOTyYEHUS Tell BpallleHUSs.

KnaccugunupoBars B3auMHOE pacioiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh TOHATHUSMH: IMAPOBON CETMEHT, OCHOBAaHME CETMEHTA, BBICOTA CETMEHTA;
[IApOBOI CJIOH, OCHOBaHHE IIAPOBOTO CIIOSI, BBICOTA IAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Bbrancnsate 00BEMBI U TUIOMIAU TTOBEPXHOCTEH TeN BpallleHUs, TeOMETPUUYECKUX Tl C
npuMeHeHueM (Gpopmyi.

OnepupoBaTh TOHSATUSMHU: MHOTOTPAaHHHWK, BIUCAHHBIA B c(epy W OMHMCAHHBIN OKOJIO
cdepsl; chepa, BIMcaHHAs B MHOTOTPAHHUK UITU TEJIO BPAIllCHUS.

BbIUCHSTS COOTHOIIEHHS] MEXAY IUIOMIAAIMU TOBEPXHOCTEH M 00BEMaMU MOJOOHBIX
TEJL

N300paxarh u3ydaemble (UTYpPHI OT PYKH M C TPHUMEHEHHEM IPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BBIMOmHATE (BRIHOCHBIE) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (PUTYp: BH]
CBEpXY, COOKY, CHU3Y; CTPOHUTH CEUCHHUSI TEJI BPAI[CHHSI.

W3BiiekaTh, HHTEPIPETUPOBATL U MPEOoOPa30BBIBATE MHPOPMAITUIO O MTPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, mpeCTaBICHHYIO Ha YepTexaxX U PUCYHKAX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BBITIOTHATE TEHCTBUS CIIOKECHHSI BEKTOPOB, BEIUUTAHUS BEKTOPOB M YMHOXEHHUS BEKTOpa
Ha YUCII0, OOBSICHATH, KAKUMHU CBOMCTBAMH OHH 00JIIafoT.

[TpuMeHsTh IpaBUIIO Mapaielenue .
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OnepupoBaTh MOHATHAMHU: ICKAPTOBBI KOOPIWHATHI B MPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, Yrol MEXKIy BEKTOpPaMH, CKaJIspHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxonuTh cyMMy BEKTOPOB M MIPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEKIY BEKTOpPaMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATE BEKTOP 110 ABYM HEKOJUTUHEAPHBIM BEKTOPAM.

3amaBaTh IUIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CHCTEME KOOPMHAT.

[IpumensTh reoMerpuueckue (HaKThl s PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIArafoIluX HECKOJIBKO IIaroB pEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

Pemats mpocreiinye reoMeTpuuecKre 3a1a4d Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
METOo/A.

Pemrate 3amaum Ha JJ0Ka3aTeNbCTBO MATEMATHYECKMX OTHONICHHA W HAaXOXKICHUE
TEOMETPUYCCKUX BEJIIMYHMH 1O 00pa3laM WM aJrOPUTMaM, IPUMEHsSI U3BECTHBIE METOMBI NIPU
pEIIeHUH CTAaHIaPTHBIX MaTEMATHYECKHX 3aJ1ad.

[TpuMeHSTh TPOCTEHININE MPOTPAMMHEIC CPEJICTBA H JIIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUCCKUX 3a/1aY.

[lpuBoMTH TpPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC U IKU3HH,
pacrno3HaBaTh IMPOSIBICHUE 3aKOHOB TEOMETPHH B HICKYCCTBE.

[TpuMeHsTh TIONyYeHHBIC 3HAHHWS HA MPAKTUKE: aHAIU3UPOBATh PEAbHBIC CHTYAIlMH U
OPUMEHATh  HM3YYCHHBIC TOHATHS B  MPOIECCe IMOMCKA  PEIICHUS  MaTeMaTHYECKU
cOpMYITMPOBAHHOW TPOOIEMbI, MOACITUPOBATh PEATbHBIC CHTYallUd HA S3bIKE T'€OMETPHH,
UCCJICJIOBATh TIOCTPOSHHBIC MOJEIH C WCIOJIB30BAHUEM T'€OMETPHUYSCKUX TOHSITHH U TEOpEM,
anmapara aJreOpsl; peniaTh NPaKTHICCKUE 3a/1a9H, CBI3aHHBIC C HAXOXKJICHHEM I'€OMETPHUCCKUX
BCJIMYMH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoabuble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
bubmuorexa [JOK
1 B 1
BEAICITHE B CTEPCOMCTIPHIO 0 https://m.edsoo.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnoreka HOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [leprieHAMKYIAPHOCTD NPAMBIX U 12 bubnuorexa [HOK
IJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoteka [IOK
4 VYTiel MEXAY NPSIMBIMU U TUNIOCKOCTSMH 10 1 https://m.edso0.ru/1c209e37
bu6nuoreka [IOK
° MuororparHiKit 1 1 https://m.edsoo.ru/1c209e37
N bubmmorexa [JOK
0 OOBEMEI MHOrOTPaHHHKOB o 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHusl, paCCTOSHUS U YIJIbI 4 1 bubmmorexa [JOK
p ' P ' https://m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne o/ P Konrpoabusie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubmuorexa [JOK
! Tena ppaeiis 12 https://m.edso0o.ru/1c209e37
N bubmuorexa [JOK
2 O0nemsr Ten > 1 https://m.eds00.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPBI U KOOPIAUHATHI B IPOCTPAHCTBE 0 https://m.edso0.ru/1c209e37
4 [ToBTOpeHue, 06001EeHNE, 7 1 bu6mmoreka [IOK
cucTeMaTu3anus 3HaHU https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 0
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KosunyecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoxka Kourpoabnbie IIpakTnueckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypchl
OCHOBHBIE TIOHATHS CTEPEOMETPHU:
TOYKA, IpsiMasi, TUIOCKOCTb,
npocTpaHcTBo. IIpaBuia
1/1506 Ia))KeHI/ISI Ha pHC Kax: 1 4.09 Bubmiorexa OK
p pHcyH o ) https://m.edsoo.ru/aecc77cd
M300paKeHHS TUIOCKOCTEH,
napauieIbHbIX MPSAMBIX (OTPE3KOB),
CepeINHbI OTPE3KA
[TonsaTus: nepecekaromuecs
IUIOCKOCTH, IIepeCEKaIOIIuecs IpsiMas 1 6.09 Bubmaorexa IIOK
- 11ep p ' https://m.edso0.ru/2d8a9c99
U IJIO0CKOCTD
[TonsiTHA: epecekaronuecs
IJIOCKOCTH, TIEpECEKAIOINHeCs mpssMas 1 11.09 Bubmiorexa ITOK
- 11ep IH p ' https://m.edsoo.ru/db685e73
U IJIO0CKOCTD
3HAKOMCTBO C MHOTOTpaHHUKAMH,
n300pa’keHre MHOTOIPaHHUKOB Ha 1 13.09 bubnuorexa [IOK
pUCYHKaX, Ha IPOECKIIHMOHHBIX ' https://m.edsoo.ru/a63959%d
yepTekax
HavansHbie cBeieHus o Kyoe u
OUpaMue, uxX pa3BEPTKU U MOACIU 1 18.09 bubmorexa LIOK
P > 11X PasBep ' ' https://m.eds00.ru/b30dff38
CeueHnst MHOIOTPAaHHUKOB
HauanpHbie cBeneHus 0 Kyoe u 1 20.09 but6mmoreka [IOK
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npaMue, uX pa3BEPTKU U MOJEIIH.
CeueHnss MHOIOIPaHHUKOB

https://m.edsoo.ru/3d8ffd32

TToHsATHE 00 aKCHOMATUYECKOM

7 IIOCTPOCHUH CTEPEOMETPUU: aKCHOMBI 25.09 bubmmorexa [JOK
P P hHit: ' https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[TonsiTre 06 akcCHOMaTHYECKOM
8 MOCTPOEHUU CTEPEOMETPUU: AKCUOMBI 27.09 bubmmorexa [JOK
P P Tpar: ' https://m.eds00.ru/239c8ch4
CTEPEOMETPHUHU U CIEACTBUS U3 HUX
[TonsiTrie 06 akCHOMaTHYECKOM
9 IIOCTPOECHUHU CTEPEOMETPHUHN: aKCHUOMBI 2.10 bubmorexa [IOK
P P TP ' https://m.eds00.ru/65c6b106
CTEPEOMETPUU U CIEACTBUS U3 HUX
[TonsiTHE 00 AKCHOMATHYECKOM
10 IIOCTPOEHUU CTEPEOMETPUHN: aKCUOMBI 4.10 bubmorexa [IOK
P P pr: ' https://m.edso0.ru/258fc245
CTEPEOMETPHUU U CIEACTBUS U3 HUX
B3anMHOE pacniosiokeHue NpsIMbIX B
11 IIPOCTPAHCTBE: MepeceKaroIuecs, 9.10 bubmmnoreka HOK
MapasuieNbHbIE U CKPEIIUBAOIINECS ' https://m.edso0.ru/1a2520f6
npsiMbIe
[TapamienbHOCTE NPSAMBIX U
MJIOCKOCTEH B MPOCTPAHCTRBE:
12 napajuieJIbHBIE IPSAMEIC B 11.10 bubmorexa HOK
P P . ' https://m.edso0.ru/93ad36b3
MIPOCTPAHCTBE; MAPAUIETbHOCT TPEX
MPSIMBIX
[TapaeapHOCTB NPSIMBIX U
13 MJIOCKOCTEH B MPOCTPAHCTRBE: 16.10 bubmmoreka [JOK
[TapayutenbHOCTD TPSIMOH 1 ' https://m.edsoo.ru/ee1d19b9
IIJIOCKOCTH
14 VYTl ¢ cOHanpaBieHHBIMU 18.10 bubnunoreka LIOK
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CTOPOHAMU https://m.eds00.ru/9f4071b9
15 VYron Mexay npsMbIMHU B 23.10 bubnmnoreka HOK
IPOCTPAHCTBE ' https://m.edsoo.ru/fe733862
16 VYron mexay npsMbIMU B 2510 bubmmoreka [JOK
IPOCTPAHCTBE ' https://m.eds00.ru/2935a9a0
17 [TapannenbHOCTb MIIOCKOCTEN: 611 Bu6muotexa [JOK
napajuiesibHbIE IIOCKOCTH ' https://m.edso0.ru/2e18f255
bubnuoreka [{OK
18 Csoii i 8.11
BOMCTBA MapayiebHbIX IJIOCKOCTEN https://m.eds00.ru/e504d656
[Ipocreiimme NpoCTpaHCTBEHHBIE
19 (GUrypsI Ha MIOCKOCTHU: TETPAd]] 13.11 bubmmorexa [JOK
P $ TETPAAP, ' https://m.edso0.ru/4a28dc02
KyO, mapasuiesnenumnesn
bubnuoreka [{OK
2 11 % 15.11
0 OCTPOCHIE CEHEHIH https://m.edsoo.ru/1d434dOf
. bubmuoreka [{OK
21 11 20.11
OCTPOCHHE CCHCHIH https://m.edsoo.ru/ec26fe5d
KonTposbHas paGora no reme
99 "IIpsiMmble M IIJIOCKOCTH B 22.11 bubmmnoreka HOK
npocrpancrse. [lapaniensHocTh | https://m.edso0.ru/9a0a9e56
NPAMBIX U IIOCKOCTEH "
[TeprieHAMKYASIPHOCTH MPAMON 1
23 HH(};)CKO(fH/I'}II'Ie pHeH WK 1.])'151 HBIC 27.11 bubmorexa HOK
- HEPTICHAKYIIAD ' https://m.edsoo.ru/b19f6a5d
MIPSIMBIE B TIPOCTPAHCTBE
24 [Ipsimble napasuienpHble U 2911 bubmuoreka [IOK
MEPHEHIUKYIAPHBIE K INIOCKOCTU ' https://m.edsoo.ru/0ac11c95
o5 IIpsiMble mapasnienbHbIe U 4.1 bu6muoreka [JOK
MEPIECHINKYIISIPHBIE K INIOCKOCTH ' https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHaUKyIIPHOCTH 6.12 bubnuoreka [JOK
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IIPSIMOM U TNIOCKOCTHU

https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHIuKyJISpHOCTH 11.12 bubnmnoreka HOK
IPSIMOM U TUTOCKOCTH ' https://m.eds00.ru/79165d15
98 Teopema o npsimoit 13.12 bubmmoreka [JOK
MEPIECHINKYJISIPHOMN MIIOCKOCTH ' https://m.eds00.ru/635c5087
29 Teopema o npsmoit 18.12 Bu6muotexa [JOK
MEPIECHINKYJISIPHOMN TIIOCKOCTH ' https://m.edso0.ru/bd3745f8
30 Teopema o npsmoi 20.12 bubanorexa [JOK
MEPIECHINKYIISIPHON TIIOCKOCTH ' https://m.edsoo.ru/7d18834b
[leprieHIUKYNSAp U HAKIOHHBIE:
31 a(i:TOHil/IeyOT IT)quI/I 0 MJIOCKOCTH 25.12 bubmorexa HOK
p f[ ’ ' https://m.edsoo.ru/33c477d3
paccTosiHuE OT IPSIMOM 10 TUIOCKOCTH
[TepnieHIUKYISIp ¥ HAKIIOHHBIE:
32 a(f:)TOSIHI/IG}Z)T IT)OIIKI/I 0 IJIOCKOCTH 27.12 bubmmorexa [OK
p f[ ’ ) https://m.edsoo.ru/66fefadd
paccTosHUE OT MPSIMOM 0 TIOCKOCTH
[MeprieHIUKYISIp ¥ HAKIIOHHBIE:
33 acpcmﬂine};T IT)quH 0 IJIOCKOCTH 10.01 bubmorexa HOK
P 9 ’ ' https://m.edsoo.ru/a5b7b8e3
paccTosiHAE OT MIPSMOM JI0 TIIOCKOCTH
[leprieHIUKYNSAp ¥ HAKIOHHBIE:
34 a(iTOHiHeyOT IT)quI/I 0 IJIOCKOCTH 15.01 bubmorexa [JOK
p il ’ ' https://m.edsoo.ru/dbee22bc
paccTosiHUAE OT MPSMOM JI0 TIIOCKOCTH
35 VYrael B IPOCTPAHCTBE: YOI MEXKIY 1701 bubnuotexa [JOK
IPSIMO#A ¥ TJIOCKOCTBIO ' https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJl, TMHEHHBIN yroi 22.01 bu6muoreka [JOK
JIBYTPaHHOI'O yTIJla ' https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yroj, TUHEHHBINA yroi 24.01 bubnuorexa [IOK

JIBYTPAHHOIO yria

https://m.edsoo.ru/c7c777ed
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[IepnieHIUKYIAPHOCTD INIOCKOCTEN:

bubnunoreka LIOK

38 MPHU3HAK NEPIECHIUKYIIPHOCTH B 29.01
p vp AHKYIED ABYX https://m.edsoo.ru/ec3e2da3
IJIOCKOCTEH
IlepneHAUKYISIPHOCTD INIOCKOCTEH:
39 I IE3HaK Heyneimznc JIIPHOCTH JIB 31.01 Bubmrorexa HOK
P Up y P IR ' https://m.edsoo.ru/ed9e2a8e
IJIOCKOCTEH
[leprieHIUKYIAPHOCTD MIOCKOCTEH:
40 OPU3HAK NEPIEHIUKYIIAPHOCTH 1B 5.02 bubnuorexa [JOK
p Up FHIYIED ABYX ' https://m.edsoo.ru/ba75dc57
IIJIOCKOCTEM
bubnuoreka [{OK
41 Teopema o Tpéx mnepme a 7.02
PEM& O TPEX TEPHCHAMKYIAPax https://m.edsoo.ru/e4972cdc
bubnuoreka [{OK
42 Teopema o TpEX MepHEHINKYIAPAX 12.02
P P PHICHAMIYIVP https://m.edsoo.ru/52188a7d
N bubmuoreka [IOK
43 Teopema o TpPEX MepHEHIUKYIAPAX 14.02
P P PTICHAMIYIVP https://m.edso0.ru/9f246736
KonTpoJsbHasi paGéora no remam
44 "IlepneHANKYJISIPHOCTD NPSIMBIX U 19.02 bubmmnoreka HOK
mwIocKocTel" u "Yribl MeKIy | https://m.eds00.ru/5b971ef3
NPAMBIMH U INIOCKOCTSAMHA'"'
[ToHsiTHE MHOTOTPaHHUKA, OCHOBHBIC
3JIEMEHTHI MHOTOTPaHHHUKA,
45 BBINYKJIBIC U HEBBIMYKJIBIC 21.02 bubmmorexa TIOK
Ve yK.. ' https://m.edsoo.ru/2d24e873
MHOTOTPaHHHKH; pa3BEPTKA
MHOTOTPaHHHKA
[Tpu3ma: N-yrojpHas Ipu3Ma; TpaHu |
OCHOBA 3MBI,; a
46 HOBAHWS MPU3MBI; TIpSIMasi U 26.02 bubmuoreka [IOK

HAaKJIOHHas IMPU3MBEI; OoKxoBas u
IMOJIHAsA IMMOBEPXHOCTH IPHU3MBbI

https://m.edsoo.ru/b4ad63ad
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[Tapamienenunen, IpsIMOYTrOJIbHBIN

bubnunoreka LIOK

47 28.02
napa’suiesienuIie]l U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: N-yronbHas MUpaMHUIa,

aHW ¥ OCHOBAHHE MTUPAMU/IBI,
48 gF;KOBaH Y IIOJIHAS HOBS XHOCTb 5.03 bubmorexa [IOK
P ) ' https://m.edsoo.ru/fblcd0a5
MUPAMHU/IBI; IPABUJIbHAS U yCeUEHHAS
nupamua
[IpaBuiTbHBIC MHOTOTPAHHHUKH:
MIOHSITHE TTPABMIIEHOTO

49 MHOT'OTpaHHMKA; IPaBUJIbHAS IpU3Ma 203 Bbu6mmotreka [JOK
Y IIpaBUJIbHAS IUpaMuUa; NPaBUIbHASL ' https://m.eds00.ru/074c8865
TpeyrojibHasi mupaMuaa u
MPAaBUIIBHBIN TeTpadIp; KyO
IIpencraBnenre o MpaBUIbHBIX

50 MHOTOTPAaHHUKAX: OKTadI 12.03 Bubmaorexa IIOK

P ' P ' https://m.edsoo.ru/a0fdd5bf
JOJICKAdAP U UKOCAIIP.
CumMeTpus B IPOCTPAHCTBE:
CUMMETPHUS OTHOCUTEIIEHO TOYKH,

51 MPSIMOM, TNIOCKOCTH. DJIEMEHTHI 14.03 bu6nmorexa LIOK
CHMMMETPHUH B IUPAMHIAX, ' https://m.edsoo.ru/b9e777d9
napajureNieuIe/1ax, MPaBUIbHBIX
MHOTOTpaHHHKAX
Brruncienue sneMeHToB

52 MHOTOTPaHHHUKOB: pEOpa, JrMaroHaIn 19.03 Bubmorexa HOK

P  PEOPa, ’ ' https://m.edsoo.ru/6cdbecef
yTIIbI
[Tnomans 60KOBOI MOBEPXHOCTH U
. . bubmuoreka [{OK
53 MTOJTHOM TTOBEPXHOCTH TIPSIMOM 21.03

MIPU3MBI, TUIONIAh OCHOBAHHH,

https://m.edso0.ru/37d84157
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TeopemMa 0 OOKOBOI MOBEPXHOCTH
NPSMON MPU3MBbI

[Tnomans 60KOBOI MOBEPXHOCTH U
IMMOBCPXHOCTHU HpaBI/IJ'HJHOI\/'I nupamMubl,

bu6nmoreka IIOK

54 2.04
TeopeMa O IO OOKOBOMH https://m.edso0.ru/5603e30b
IMOBEPXHOCTH YCEYEHHOW MUPAMUIBI
55 KonTtpoabHnas padora no reme .04 bubnnorexa [JOK
"MHOrorpaHHuKn" | https://m.edso0.ru/a95f5c04
56 ITousTue 06 00BEMeE 9.04 bubmorexa LHOK
https://m.edso0.ru/7ad0020b
N bubnuoreka [{OK
7 11.04
> OOBEM nipamup! https://m.edso0.ru/235171b3
N bubnuoreka [{OK
58 06 16.04
PEM ITHPAMH/L! https://m.edsoo.ru/f47dfefd
. bubmuoteka [IOK
59 06 18.04
PEM ITHPAMH/L! https://m.eds00.ru/79¢10312
" bubmuoreka [IOK
60 23.04
OOBEM nupamup: https://m.edsoo.ru/2faadc3f
N bubmuoreka [IOK
61 25.04
OOBEM mpu3MbI https://m.eds00.ru/79853608
" bubmuoreka [{OK
62 30.04
O0BEM mpu3MEI https://m.edso0.ru/1e053890
" bubmuoreka [{OK
63 06 2.05
HEM TIPHSMET https://m.edso0.ru/482d3f51
64 KonTpoubnas pabora no reme 2,05 bubnuorexa [IOK
"O0BEMBI MHOTOTPAHHUKOB'"' | https://m.edsoo.ru/28a6573c
65 [ToBTOpenue, 0600IIEHNEe 14.05 bubmuoreka [IOK

cucremaTtusauus 3Hanuil. [loctpoenue

https://m.edsoo.ru/098bedad
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CE€YCHUN B MHOTOI'PAHHUKE

[ToBTOpeHME, 0600IIEHNE
cUCcTeMaTu3alys 3HaHuH.

66 Brluncnenue paccTosHUN: MEXIY 1 16.05 bubmunoreka [JOK
JIBYMsI TOUKaMH, OT TOYKH JI0 IPSMOMU, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 TTIOCKOCTH, MEXK]TY
CKPEITUBAIOIIMMHUCS TPSIMBIMH
bubnunoreka LIOK
67 Wroroas koHTpoaLHAA padoTa . 21.05 https://m.edsoo.ru/b9146bc0
[ToBTopenue, 0600mIEHNE
CUCTEMAaTH3aLMs 3HAHUH.
Beruuciienue yrioB: Mex
68 CerH_[I/IBaIOIHZITMI/ICH Hp}IMIiMI/I, 1 23.05 Bubmiorexa HOK
. https://m.eds00.ru/56765e8b
MEXAY MPSMOM U TJIOCKOCTHIO,
JIBYTPAaHHBIX YTJIOB, YTJIOB MEXIY
TJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

[MPOT'PAMME
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11 KJIACC

KoaunuecTBOo yacoB

Ne Jara Dy1eKTPOHHbBIE N (PPOBLIE
Tema ypoka Kontposabnbie | IIpakTuyeckue
n/m Bcero u3y4YeHHsl  oOpa3oBaTejbHbIE
padoTsI padoTsI
pecypcbl
Cdepa u map: ieHTp, paanyc, AHaMeTp; bubmoreka [{OK
1 1 3.09
TUTONIA/Ib TOBEPXHOCTH ChephI https://m.edso0.ru/0341bc2b
B
2 naootoom sacrensmn smcesoo 1 logg  DrbmorerallOK
’ ' https://m.edsoo.ru/bed12a43
cdepe; miomanb cheps
3 Nzob6paxenue chepsl, mapa Ha 1 17.09 Bbubanoreka [JOK
mnockocTu. Cevenus mapa ' https://m.edsoo.ru/bc15f7f2
[unuaapuyeckas MOBEPXHOCTb,
o0pa3yroiye MITHHAPHISCKOH bubmmoreka [HOK
4 5 1 24.09
MOBEPXHOCTH, OCh IIHJIMHAPUIESCKON https://m.edso0.ru/6054b8c1
MOBEPXHOCTH
: o
S mosepuaoors, cpuysouse o 1 L1 BrbmorerallOK
p ’ Ii IOt . ’ ' https://m.edso0.ru/188f6216
TUIOIAAb OOKOBOH M MOJTHOM MOBEPXHOCTH
NzobpakeHne UIMHIPA HA TNIOCKOCTH.
Pa3Béprka mumHapa. CedeHus TUIUHAPA bu6imoreka [IOK
6 . 1 8.10
(MITOCKOCTRIO, MapauIeIbHOM WITH https://m.edsoo.ru/016e25eb
MIEPIICHAUKYISIPHON OCH IIMITHH/IPA)
T xommecsot nosepuoomn oovmsepuns | 1 1510 Brmore LOK
N p ’ P ' https://m.edsoo.ru/c94ba09b
KOHHUYCCKOU IMMOBEPXHOCTHU
8 I:g H;;c :I(()) CI::[B:}:(I;'Hnii)pu;ﬂia(’ioxomﬁ u 1 22.10 bubmmorexa LIOK
p }: H ’ Ha ' https://m.edso0.ru/897dd3b2
TIOJTHOW TIOBEPXHOCTH
9 VY ceuéHHBIM KOHYC: 00pa3yIoue 1 1 5.11 Bubanoreka IIOK
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BBICOTA, OCHOBAHUS U OokoBas
MMOBCPXHOCTH

https://m.edsoo.ru/1468bab3

N306paskeHne KoOHyca Ha IIIOCKOCTH.
Pa3Béprka xonyca. CeueHus KOHyca

10 (I0CKOCTHIO, MapasieIbHOH OCHOBAHHIO 12.11 bubmoreta LIOK
> AP . ’ ' https://m.edsoo.ru/Obdelbe8
1 TUIOCKOCTBIO, POXOAAIIEH Yepes
BEPILIUHY)
1 KoMmOunanus Ten BpaeHus u 19.11 bubmmoreka [HOK
MHOTOTPAHHUKOB ' https://m.edsoo.ru/3cef10e5
o | L oz Dm0
PEL; chepa, ' https://m.eds00.ru/0b136158
MHOI'OIrpaHHUK WJIX B TCJIO BpalllCHUA
13 [Tousatue 06 00béMe. OCHOBHBIEC CBOMCTBA 3.12 bubmuorexa [IOK
00BEMOB TeI ' https://m.edsoo.ru/26a03fh7
bub6mmoreka [IOK
14 ¢ 10.12
ObbEM wHiApa, KotyCa https://m.eds00.ru/5513d87b
butmmoreka [IOK
15 OBe 17.12
OGbEm Liapa  wiowazs chepsi https://m.edsoo.ru/d189bde2
16 Coomomenutwersy miowasmmn sagp  BrémorerLOK
N Y THIOTAA ' https://m.edso0.ru/810cfleb
MOBEPXHOCTEN, 00bEMAMU MMOJJOOHBIX TEI
17 KonTtpoannas padora no temam "Tesa 14.01 Bu6immoreka [IOK
ppamenust” u "O0bemMbl TEA" ) https://m.edsoo.ru/4a33a8ab
bu6nmoreka IJOK
18 B 21.01
CHTOP Ha IHOCKOUTH 1 B HPOCTPRHCTRe https://m.edsoo.ru/5caefclb
bub OK
19 CrnosxeHme 1 BEIYUTaHHE BEKTOPOB 28.01 hgpg:l;ll(r)r:i;asf){).ru 1234089
bu6nmoreka IJOK
20 y 4.02
MHORCHHE BEITTOpa Ha JHETo https://m.edsoo.ru/dee379eb
21 Pa3noxxenue BexTopa no Tpém 11.02 Bu6mmoreka [IOK
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https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb

HCKOMILJIAaHAPHBIM BEKTOpaM. HpaBI/IJ'IO

https://m.edsoo.ru/a28fd74e

napajuieenunesaa
. Peme:nz 3a:aq, C:SISEIHHCI)VI)C( v - 509 BuGmorexa LIOK
FIPUMCHCHHCM HpaBil ACHCTBHA ' https://m.edsoo.ru/5a827900
BEKTOpPaMH
KoopannaTtHO-BEKTOPHBIN METOJT TIPU bubnunoreka [JOK
23 25.02
peIleHNH TEOMETPUIECKUX 3a0ad https://m.edsoo.ru/d3alfe30
IT
2% npoctpanerse. Koopumars nexropa. sos  DromorenallOK
pocTp _ ' P pa. ' https://m.edsoo.ru/48db7058
[Ipocreiinve 3agaun B KOOpAUHATAX
Yron mexay BekTopamu. CKaasipHOe Bbubanoreka [IOK
25 11.03
MPOU3BE/ICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brluucnenue yrioB Mexay OpsiIMbIMA U 18.03 bubmmoreka [HOK
IUIOCKOCTSIMU ’ https://m.edsoo.ru/8efbe78e
2 "Besopn seopmmanan Log  Budmorer LOK
P oo ) https://m.eds00.ru/77¢22fc5
NMPOCTPaHCTBE
[ToBTOpenwue, obo0IICHNE U
cucrtemarusamsa 3HaHu. OCHOBHEIE bub6mmoreka [IOK
28 8.04
Gburypsl, GpakTsl, TEOPEMBbI Kypca https://m.edso0.ru/1780ba5d
TJIAHUMETPHH
[loBTOpenwue, o0o0IICHNE U
cucremarmsanmsa 3HaHuil. OCHOBHEIE bu6nmoreka IJOK
29 15.04
¢burypsl, QpaxTbl, TEOPEMBbI Kypca https://m.eds00.ru/078cd184
IJIAHUMETPHH
o | memormme ey oo DEmLOK
HMCTeMaTH3alNs 3HAHUH. 49U .
t A https://m.edsoo.ru/7491efe0
IUIAHUMETPHH U METOJBI X PEIICHHS
31 [MoBTOpenwue, 0000IICHNE U 59.04 butmmoreka [IOK

cHCTEMAaTH3aLMs 3HAHWH. 3a1a9u

https://m.edsoo.ru/4dffda97
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https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
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https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97

MJIAaHUMCTPUHN U MCTO/ bl UX PCIICHUSA

[ToBTOpenue, o6odIICHNE 1

cucteMatusaiysa 3HaHu. OCHOBHEIE butmmoreka [IOK
32 1 6.05

Gburypsl, GpakTsi, TEOPEMBbI Kypca https://m.edsoo.ru/74b2ad91

CTEPEOMETPHH

bubmuoreka [IOK
13.

33 HroroBasi KOHTPOIbHAsI padoTa 1 3.05 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpenwue, o0o0IIeHNE U 1 20.05 bubmmoreka [HOK

CHCTEMAaTH3allMsl 3HAHUI ' https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOIT'PAMME
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YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

MaremMaruka: anredpa u Hauajga MaTeMaTHIECKOTO aHainu3a, reomerpus. ['eomerpus: 10—11-e
KJIACChI : 0a30BbBIN M YIIyONEHHBINA YPOBHH: METOAMUECKUE peKoMeHaauu K yaeOuuky JI. C.
Artanacsana, B. @. byry3osa, C. b. Kagomuea u n1p. — Mocksa: [IpocBenienue
METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
MaremaTrka: anredpa v Hayaja MaTeMaTHYeCKOTo aHanusa, reomerpus. ['eomerpus: 10—11-¢

KJIacChl : 0a30BBIN M yrIIyOIEHHBIN YPOBHU: METOANYECKUE peKOMeHIanuu K yueOHuky JI. C.
AranacsiHa, B. @. byry3osa, C. b. Kagomuesa u 1p. — Mocksa: [Ipocsemienue, 2023. — 38 ¢
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