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IHOACHUTEJIBHAS 3AIINCKA

['eomerpus sBisieTcs oMHUM K3 0a30BBIX KYpPCOB Ha YPOBHE CpEIHEro o0Imero oOpa3oBaHUs, TaK Kak
O6€CH€‘-II/IB3.CT BO3MOXHOCTb U3YUCHHUA JUCHUILINH CCTGCTBGHHO-HaquOﬁ HaIpaBJICHHOCTHU U IIPCAMCTOB
ryMaHuTapHoro mukia. [lockonbKy Joruueckoe MebIIieHHe, (GopMUpyeMoe TMpH  H3YYEHHH
O6y‘~IaIOIJ_[I/IMI/ICSI HOHATUUHBIX OCHOB TCOMCTpHUH, IIPU AOKA3ATCIILCTBC TCOPCM M IIOCTPOCHHHU LECIIOYKH
JIOTUYECKUX YTBEP)KICHHUI MpU PEIIeHUU TeOMETPUYECKHX 3a/lady, YMEHHUE BBIIBUTaTh U ONPOBEPrarh
THIIOTE3bl HETOCPEACTBEHHO HCHOJB3YIOTCS NPU PELICHHM 33Jad eCTECTBEHHO-HAYyYHOTO IIMKIA, B
YaCTHOCTH (PU3UUECKHX 3a]1au.

Ilenp ocBoeHHsI mporpamMmbl yueOHOTO Kypca «l'eomerpusi» Ha yriayOJI€HHOM YpPOBHE — pa3BUTHE
MHIUBUAYAIBHBIX CIIOCOOHOCTEH OOYyYaloIIMUXCS NpU M3YyYEHHUH TEeOMETPUHU, KaK COCTaBIISIONICH
npenMeTHou obnactu «MaTtemaThka U MHPOPMATHKa» Yepe3 00eCrieueHne BO3MOKHOCTH TPUOOPETCHHS
U WCIOJIb30BaHUA OoJiee TIIyOOKUX Te€OMETPUUYECKUX 3HAHUN W JNEHCTBUM, crieln(UYHBIX T€OMETpUHU, U
HEOOXOAUMBIX ISl YCIEIIHOTO TNPO(EeCCHOHANBHOTO 00pa30BaHMs, CBA3aHHOTO C HCIOJIb30BAHUEM
MaTEMaTHKH.

[TpuopuTeTHBIMM 33JayaMHM Kypca TE€OMETPHH Ha YIIIyOJEHHOM YpOBHE, paCIIUPSIONIUMH U
YCUITUBAIOIIUMU Kypc 6a30BOT0 YPOBHS, SIBISIFOTCSI:

pacimpeHue MpeaCTaBICHHsI O TEOMETPUN KaK 4acTH MUPOBOU KYJIBTYpPHl U (JOPMHPOBAHUE OCO3HAHUS
B3aMMOCBSI3U T€OMETPUU C OKPYKAIOIIIM MUPOM;

(hopMHUpPOBaHKME NPEICTABICHUS O IMPOCTPAHCTBCHHBIX (PHIrypax Kak O BaKHEHUIIUX MaTEMaTHYCCKHX
MOJIETISIX, TO3BOJISAIONIMX OMKCHIBATH U M3ydaTh pa3HbIE SBICHUS OKPYXKAIOIIETO MHpa, 3HAHHE
MOHATUIHOTO amnmapara 1o pasaeny «CTepeoMeTpus» yueOHOTO Kypca TeOMETPHH;

(dbopMUpOBaHNE YMEHUS BIIaZIeTh OCHOBHBIMH OHATHUSMHU O IPOCTPAHCTBEHHBIX (PUTYpaxX U UX OCHOBHBIMU
CBOfICTBaMH, 3HAaHUC TCOPEM, q)OpMyJI U YMCHUC UX NPUMCHATHb, YMCHUA NOKA3bIBATh TCOPEMBI U HAXOJAUTH
HECTaHJapTHBIE CIIOCOOBI pelIeHHs 3a/1a4;

(bOpMI/IpOBaHI/IC YMCHHA pacliO3HABATh HA UCPTCIKAX, MOACIIAX U B pCaJIbHOM MUPC MHOT'OI'PAHHUKHA U TCJIa
BpallleHUs, KOHCTPYHPOBATh T€OMETPUUECKHE MOICIIH;

(bOpMI/IpOBaHI/IC INOHHMaHUs BO3MOXKHOCTH aAKCHOMATHUYCCKOI'O IIOCTPOCHHA MATCMATHYCCKHUX Teopnﬁ,
(dbopMUpOBaHNE TOHUMAHUS POJIM AaKCHOMATUKHU TIPH MPOBEICHUU PACCYKICHUI;

q)OpMI/IpOBaHI/Ie YMCHHA BJIAACTh METOJaMH O0Ka3aTCJIbCTB W AJITOPUTMOB PCHICHUA, YMCHHA HX
MIPUMEHSITh, IPOBOJIUTH JOKA3aTENbHbBIE PACCYK/ICHHUS B XOJI€ PEIICHUSI CTEPEOMETPUUYECKUX 3a/1a4 U 33]1a4
C MPaKTHYECKUM cojiep>kaHueM, (OpMHUPOBAHUE TPEJICTABICHUS O HEOOXOAMMOCTU J0Ka3aTeIbCTB MPHU
00OCHOBAaHMM MAaTeMaTHYECKUX YTBEPKICHUH M PONM aKCHOMATHKU B TPOBEACHHH JCTYKTUBHBIX
pacCyKJIeHUH;

pa3BUTHE U COBEPIICHCTBOBAHUE HWHTEIIEKTYyalbHBIX W TBOPUYECKHUX CIOCOOHOCTEH 0OydJarommxcs,
O3HAaBaTEILHOU AKTUBHOCTH, HCCIICIOBATCIbCKUX YMeHHfI, KPUTUYHOCTHU MBINIJICHUA, HWHTEpPECa K
W3YYEHHUIO T€OMETPHH;

dbopmupoBanre (PYHKIIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOM TE€OMETPUH: YMEHMsI paclio3HaBaTh
MPOSIBIICHUSI TEOMETPUUECKUX TOHITUN, OOBEKTOB U 3aKOHOMEPHOCTEH B pealbHBIX >KU3HEHHBIX
CUTyallMsiX W TpU U3YYEHUU JPYyruX YyueOHBIX TMPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, MOAETUPOBAHUS pPEAbHBIX CUTYyalluid, HWCCIENOBaHUS TOCTPOCHHBIX MOJIENeH,
HHTCpHIpCTALIUN ITOJTYUCHHEBIX PE3YIIHLTATOB.

OCHOBHBIMU COAEpKATEIBbHBIMH JUHUSIMH ydeOHOro kKypca «['eomerpusi» B 10—11 kiaccax sBISIOTCA:
«[IpsiMple W TIJIOCKOCTH B TPOCTPaHCTBE», «MHoOrorpaHHuKn», «Tena BpameHus», «Bektopbl u
KOOPJUHATHI B IPOCTPAHCTBEY, «/IBIKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO tpeboBaHUE «yMETh OMEPUPOBATH MOHATUSIMHUY», PEIECBAHTHBIMU
reoMeTpuu Ha yriyon€éHHoMm ypoBHe oOydeHus B 10—11 kimaccax, OTHOCHTCS KO BCEM COAEPKATEIbHBIM
JUHASAM YYe0HOTO Kypca, a (OPMHUpPOBAHHME JIOTHUECKHUX YMEHHU paclpeneNseTcss HE TOJBKO I10
COJIEPKATENbHBIM JIMHUSIM, HO U 1O rojgaM obOydeHus. Cojaep:kaHue oOpa3oBaHHUs, COOTBETCTBYIOIIEE
MpeIMETHBIM pe3yibTaTaM ocBoeHus DenepalibHOl pabodeil mporpaMMbl, pacrpenea€éHHbIM M0 ToAaM
oOyueHus, CTPYKTYPHUPOBAaHO TaKHUM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIUIHAIBLHBIM BOIIPOCAM



oOyuaroiuecs: 00palagIuch HeOJHOKPATHO. DTO MO3BOJIIET OPraHU30BATh OBJIA/IEHNE F€OMETPHUUECKUMHU
MOHATHSIMH M HABBIKAMH  TIOCJIEIOBATENIbHO M MOCTYNAaTeNbHO, C COONIOJCHHEM MPHHIIMIA
MIPEEeMCTBEHHOCTH, a HOBBIE 3HAHMS BKJIIOYAaTh B OOIIYI0 CHUCTEMY I€OMETPHUYECKHX Mpe/ICTaBICHUN
oOyJaromuxcsi, pacmupsis ¥ yrayousist e€, o0pa3ys mMpOoYHbIe MHOXKECTBCHHBIE CBSI3U.

[lepexon k U3y4eHHIO T€OMETPUH HA YIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3aaTh YCiaoBHsS i auddepeHyand oOydeHHs, MOCTPOSHUS HWHIUBUIYAIbHBIX 00pPa30BaTEIbHBIX
porpaMM, OO€CHeUHUTh YrIIyOJNEHHOE H3yYE€HUE TeOMETPUM KaK COCTaBIIAIOIIEH ydeOHOro mnpeamera
«Maremartuka;

MOATOTOBUTH OOYyYaIOUIUXCSl K MPOJOJDKEHUIO H3YYEeHHUS MaTeMaTHKU ¢ Y4€ToM BbIOOpa Oyayluen
npodeccuu, odecrneunBas MPEEeMCTBEHHOCTh MKy 00IITNM 1 PO eCcCHOHATBHBIM 00pa30BaHUEM.

Ha uzyuenue yue6Horo kypca «I'eomerpusi» Ha yriay0iaéHHOM ypoBHE oTBoauTcst B 11 kiacce — 68 yacoB
(2 gaca B HezeINIO).

COAEP)XAHME OBYYEHUSA

11 KJIACC

BekTops! 1 KOOPAMHATHI B IPOCTPAHCTBE

[ToHsTHS: BEKTOP B IPOCTPAHCTBE, HYJIEBON BEKTOP, JJIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI KOJUTHHEAPHEIE,
COHAIIPaBJICHHbIE M IPOTHBOIIOJIOXKHO HallpaBlIeHHblE BEKTOphl. PaBeHcTBO BekTOpoB. /[leiicTBus ¢
BEKTOPAMH: CJIOKEHHE M BBIUMTAHUE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yuciio. CBoICTBa Cil0KeHMs BEKTOpoB. CBOMCTBA YMHOXKEHHUS BEKTOpa Ha yuciio. [loHaTre koMmnaaHapHble
BeKTOpbI. [Ipu3Hak komimanapHocTu TpEX BeKTopoB. [Ipasuiio napamienenunena. Teopema o pa3ioKeHUH
BEKTOpa M0 TPEM HEKOMIUJIaHapHBIM BekTopaMm. IIpsiMmoyronbHasi cuctemMa KOOpJIMHAT B IPOCTPAHCTBE.
Koopaunatel BekTopa. CBs3b MEXAYy KOOpIMHATAMH BEKTOpa U KOOPAMHATAMU TOYEK. YTON MEXKAY
BekTopamu. CkalisipHOE Mpou3BeeHNE BEKTOPOB. IIpsmMoyronbHas cucreMa KOOpAMHAT B MPOCTPAHCTBE.
Koopaunats! BekTopa. Pasnoxxenue Bektopa no 6azucy. KoopauHaTHO-BEKTOPHBINA METO/ IIPU PELICHUH
reOMETPUUYECKUX 3a7au.

Tena BpanieHus

[TonaTns: UMAMHAPUYECKAas MOBEPXHOCTh, KOHUYECKAash ITOBEPXHOCTh, cdepudeckas IOBEPXHOCTH,
oOpasyromue MnoBepxHocTed. Tenma BpalleHMs: IMJIMHAP, KOHYC, YCEU€HHBIH KOHYC, cdepa, Imiap.
B3aumHoe pacnosnoxkeHue cepbl U IIIOCKOCTH, KacareiabHas IJIOCKOCTh K cdepe. M3o0pakeHue Ten
BpallleHUsl Ha TMJIOCKOCTH. Pa3BépTka nmunamuHIpa u KoHyca. l[liomans moBepXHOCTU LUJIMHIIPA, KOHYCA,
wiouaab chepsl U e€ yacTei.

O6béM. OcHOBHBIE cBOICTBA 00BEMOB Ten. Teopema 00 00bEME MPSAMOYTOIBHOTO Mapaiienenunena u
cienctBus u3 He€. O0BEM NpSIMON M HAKJIOHHOM MPU3MBI, IWIUHpA, THpaMuabl U KoHyca. O0BEM mapa
U I1apOBOT0 CETMEHTA.

[ToHsiTHE MHOTOrpaHHUKA, ONKMCAHHOTO OKOJIO Cdepbl, cepbl, BMUCAHHON B MHOTOIPAaHHUK WM TEJO
BpallleHUSI.

[Tnomane MOBEpXHOCTH MUIMHAPA, KOHYCA, IO CPephl U €€ YacTei.

IIVIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUSI YUYEBHOI'O KYPCA «I'EOMETPUS»
(YIJIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJJHEI'O OBIIETO OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxknaHcKoe BOCIIUTAHUE:!

c(OPMUPOBAHHOCTh TPaXJTaHCKON IMO3ULMU OOYyYaroIerocsi Kak akTHMBHOI'O M OTBETCTBEHHOT'O WiEHa
POCCHIICKOTrO 00IIeCTBa, MPEJCTaBICHUE O MAaTEeMaTHUYECKUX OCHOBAX (DYHKIIMOHHPOBAHUS DPA3THUUHBIX
CTPYKTYp, SIBIEHHI, NpOLEeayp TIpakJaHCKOTo oOiiecTBa (BBIOOpPHI, ONPOCHI W JPYroe), yMeHue
B3aMMO/IEHICTBOBATh C COLIMAIBHBIMUA MHCTUTYTAaMH B COOTBETCTBUU C UX (DYHKIMSIMHU U Ha3HAUCHUEM;



2) MaTpUOTUYECKOE BOCITUTAHUE:

c(hOPMUPOBAHHOCTh POCCUUCKON T'paKTAHCKOW MIICHTUYHOCTH, YBAKEHUS K MPOIUIOMY M HACTOSIIEMY
POCCHIICKOM MaTeMaTHKH, LEHHOCTHOE OTHOLIEHHWE K JOCTHXKEHUSM POCCHMCKUX MaTEeMaTUKOB H
POCCHIICKON MaTeMaTU4YE€CKOM IIKOJIbI, UCIIOJIb30BAHUE ITUX JIOCTUKEHUHN B IPYTUX HAYKaX, TEXHOJIOTHSIX,
cdepax IKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCITUTAHUE:!

OCO3HaHHE JTyXOBHBIX LEHHOCTEH POCCUUCKOro Hapoja, c(hOPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS,
STUYECKOTO NMOBEJICHHUS, CBI3aHHOTO C TPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUM HAYKH U 1A TEIbHOCTHIO
y4€HOT0, 0CO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHHE YCTOMYUBOTO OYIyIIEro;

4) acTeTUYECKOe BOCITUTAHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIIOYas ICTETUKY MaTeMaTHUYECKUX 3aKOHOMEpPHOCTEH, OOBEKTOB,
3a/1a4, PELICHUU, PacCyKJIEHUU, BOCHPUUMYUBOCTH K MAaTEMAaTUYECKUM AacleKTaM pa3JIMYHBIX BUJIOB
HCKYCCTBA;

5) bu3nyeckoe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTh YMEHUS MPUMEHATh MaTeMaTUYECKUE 3HaHUSI B HHTEepecax 310pOBOT0 U 0€30IacHOr0
oOpasa *KH3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/IOPOBBIO (3I0pOBOE MUTAHKE, COATAHCUPOBAHHBIH
PEXHUM 3aHATUHN U OTAbIXA, peryispHas Gpundeckas akTUBHOCTH), PU3NYECKOE COBEPILICHCTBOBAHUE MIPH
3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIHHOMN NESITEIIBHOCTHIO;

6) TpyA0BOE BOCIIUTAHUE:

TOTOBHOCTh K TPYydy, OCO3HAHWE IICHHOCTH TPYAOIIOOWs, WHTEpEC K pa3IudHbM cdepam
npodeccCHoHaNBbHOM IeATENbHOCTH, CBSI3aHHBIM C MATEMATUKON U e€ MPUTIOKEHUSIMHU, YMEHUE COBEPIIAThH
OCO3HAHHBIN BBIOOP OyTyIie mpodeccuu U peaTn30BbIBaTH COOCTBEHHBIC )KHU3HEHHBIC IJIAaHBI, TOTOBHOCTH
U CIIOCOOHOCTh K MAaTeMaTUYeCKOMY OOpa30BaHUIO U CaMOOOPA30BAHMIO HA MPOTSHKEHUU BCEH YKU3HH,
TOTOBHOCTbH K aKTUBHOMY YYaCTHIO B PEIICHUHU MPAKTUYCCKUX 3a]]a4 MAaTeMaTHYECKON HAPaBICHHOCTH;
7) KOJIOTUYECKOE BOCIIUTAHUE:

c(OPMUPOBAHHOCTh JKOJIOTHYECKOH KYyJIbTYphl, MOHHMMAHHE BIUSHHUS COIHAIBHO-IKOHOMHUYICCKUX
MIPOLIECCOB HA COCTOSIHME MPUPOJIHOM W COIMAIBHON Cpeibl, OCO3HAHHE TJI00ATbHOTO XapakTepa
9KOJIOTUYECKHUX MPOoOJIeM, OpUEHTalUsI Ha PUMEHEHHE MaTEMaTUYCCKUX 3HAHUM I pelIeHus 3a/1a4d B
o0yacT OKpyXarolel cpeipl, MIaHUPOBAHUE MOCTYINKOB M OLIEHKH WX BO3MOXXHBIX MOCIEICTBUN IS
OKpY>Karollen Cpeibl;

8) HEHHOCTH HAYYHOT'O TIO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH M
OOIIECTBEHHOM MPAKTHKH, TOHUMaHWE MAaTEMaTHUECKON HAyKH Kak cepbl 4eJIOBEUECKOM AeSITeTbHOCTH,
9TanoB €€ pa3BUTHS M 3HAYUMOCTH IS PAa3BUTHUS [UBWJIM3AIMHU, OBJAJCHUE SI3bIKOM MaTeMaTHUKH W
MaTeMaTUYeCKOW KYJIbTYpPOM KaK CPEeICTBOM MO3HAHUS MHUPA, TOTOBHOCTb OCYIIECTBIISITh MPOEKTHYIO U
HCCIIE0BATENIbCKYIO ACSITEIFHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAINIPEIAMETHBIE PE3YJIbTATHI

[To3HaBaTenbHbIE YHUBEPCATIbHBIE YUeOHBIE JEHCTBUS

bazoBble mornyeckue neMCTBU:

BBISIBIIATh M XapaKTEPU30BaTh CYIIECTBEHHBIE NPHU3HAKKM MaTEeMaTHYECKUX OOBEKTOB, TOHSATHMH,
OTHOIICHUN MEeXIy MOHATUIMH, (HOPMYIUPOBATH ONPEACTICHIS OHATUN, YCTAaHABINBATh CYIIECTBEHHBIN
MPU3HAK KJaccu(UKaIy, OCHOBaHUS JJIT 000OIIECHUS U CPAaBHEHUS, KPUTEPUHU TIPOBOUMOTO aHAIIH3a;
BOCIIPUHUMATh, (DOPMYIHPOBATh U MPEOOPa3OBHIBATh CYXKICHHS: YTBEpAUTEIbHbIE U OTpPUIATENbHBIC,
eAMHUYHBIC, YACTHBIC U O0IINE, YCIOBHEIE;

BBISIBJISITH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W TPOTUBOpedrsl B (akTax, IaHHBIX,
HaONIOJICHUSAX W YTBEPXKIEHUAX, TMpejiaraTb KPUTEPUU JJIs BBISBICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEYUI;

JIeJaTh BBIBOJIBI C MCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JE€AYKTUBHBIX M MHAYKTUBHBIX YMO3aKJIIOUYEHHI,
YMO3aKJIFOUEHUM 110 aHAJIOTUH;



MIPOBOJIUTH CAMOCTOSITEIIEHO JIOKA3aTeIhCTBA MATEMATUICCKUX YTBEPKIECHUH (TIPSMBIC M OT TIPOTUBHOTO),
BBICTpAanWBaTh ApPryMEHTAIUIO, MPUBOAUTH MPUMEPHI U KOHTPIPHUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CYKIICHUS U BBIBOJIBI;

BEIOMpATh CIOCO0 pelieHus y4eOHOU 3amauyn (CpaBHHBATh HECKOJIBKO BAPUAHTOB PEIICHHUS, BHIOWPATH
HanOoJIee MOAXOAIINN C YYETOM CAMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHUCB).

bazoBeie nccnenoBaTeabCKue IeHCTBUSA:

UCITIOJIB30BaTh BOMPOCH KaK HCCIICIOBATENbCKHI HHCTPYMEHT MO3HaHWsA, (HOPMYIHPOBATH BOIPOCHI,
(buKcHpyOIIe TPOTUBOPEUHE, MTPOOIeMy, YCTaHABIMBATh HCKOMOE U JJaHHOE, (OPMHUPOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3HIINIO, MHECHUE;

MPOBOANTHh CAMOCTOSITENILHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIICIOBAaHUE TI0 YCTaHOBIICHUIO
0COOEHHOCTEH MAaTeMaTHYecKOro OOBEKTa, SBJICHUS, MPOIECCa, BBIABICHHIO 3aBUCHMOCTEH MEXKIY
00BEKTaMHU, SIBJICHUSIMH, TIPOIIECCAMH,

CaMOCTOSITENILHO (POpPMYJIMPOBaTh OOOOIIEHUS M BBIBOJBI TI0 pPe3yibTaTaM IMPOBENEHHOTO HAOIIOACHUS,
WCCJICIOBAHMS, OIICHUBATh IOCTOBEPHOCTh MOJMYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIECHU;
MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, @ TAK)KE BBIIBUTATH MPEAIIOIOKEHHS O €r0 Pa3BUTUU B
HOBBIX YCJIIOBHSIX.

Pabota ¢ nuapopmanmeii:

BBISBJIATH ACPUIUTH HH()OPMALIUN, TaHHBIX, HCOOXOAMMBIX JIJISl OTBETA Ha BOTIPOC U JIS PEIICHHUS 3a1a4H;
BbIOMpaTh HMH(GOPMAIMIO W3 HMCTOYHHKOB PA3IMYHBIX THIIOB, aHAJIU3UPOBATh, CUCTEMATU3UPOBaTh U
WHTEPIPETHPOBATH HHPOPMAIIHIO PA3IMIHBIX BHIIOB B (hOPM MpeICTaBICHUS;

CTPYKTYpUPOBaTh HH(DOPMAIIHIO, IPEICTABIATE €€ B pa3IHUHBIX (POpMax, WILTIOCTPUPOBATH rPpauIeCKu;
OIICHUBATh HAAEKHOCTh MH(DOPMAIIMH IO CAMOCTOSATEIIBHO CHOPMYIMPOBAHHBIM KPHTEPHUSIM.

KoMMyHMKaTHBHBIE YHUBEpPCAIbHbIE yUEOHbIE 1EHCTBUS

OOwenue:

BOCIIPUHUMATH U (HOPMYIHPOBATH CY)KICHHS B COOTBETCTBHH C YCIOBHSIMHU U LEISIMU OOIICHUS, SICHO,
TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110
XOJy pellIeHus 3ajaul, KOMMEHTHUPOBATh MOJIYyYEHHBIN PE3yibTarT;

B X0/1€ 00CYX/IEHHS 3a/1aBaTh BOIPOCHI 110 CYIIECTBY 00CYX/1aeMOi TeMBbI, IpoOIeMbl, pelIaeMoil 3a1auu,
BBICKA3bIBaTh WJIEW, HAIIEJICHHbIE HA TOUCK PEUICHMs, COMOCTABIATh CBOM CYXICHHS C CYXICHUIMU
APYTUX YYaCTHUKOB JHajora, OOHApyXHBaTh pa3iIMuue U CXOJCTBO MO3UIMI, B KOpPpEeKTHOH (opme
(GbopMyNIMpoBaTh pa3HOTrIacHsl, CBOM BO3PAXKEHUS;

IIPEICTABIIATh PE3YJIbTAThl PELICHUS 3aa4M, SKCIEPUMEHTA, UCCIIEI0BaHuUs, MTPOEKTA, CAMOCTOATEIBHO
BbIOMpATh (popMaT BBICTYIUIEHUS C YUETOM 3a7au MPE3eHTAlUU U OCOOCHHOCTEN ayIuTOPUH.

PerynaruBubie yHUBEpCaIbHbIC YICOHBIE JEHCTBUS

Camoopranuzanus:

COCTABJISITh IUIAH, QJITOPUTM PEIICHUs 3a/Jayd, BBIOMPATh CHOCOO pEIICHHS C Y4ETOM HMEIOIIUXCS
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATh BAPHAHTHI PEIICHUN C
y4€TOM HOBOM MH(MOpMAITIH.

CaMOKOHTpOJIb, SMOLIMOHAIbHBIA NHTEJUICKT:

BIIQJIETh HABBIKAMHM TIO3HABAaTEIbHON pe(IIEKCUM KaK OCO3HAHUS COBEPIIAEMBIX JACHUCTBUH U
MBICITUTENBHBIX TIPOIIECCOB, WX PE3yabTaTOB, BIAJAETh CHOCOOAMH CAaMOIMPOBEPKU, CaMOKOHTPOJIS
mpolecca 1 pe3ysibTaTa pelieHusl MaTeMaTH4eCKON 3a/1auH;

MpEeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpPH PEHICHUH 3a/Jaud, BHOCUTh KOPPEKTHUBHI B
NeSATETLHOCTh Ha OCHOBE HOBBIX 00CTOSITEILCTB, JAHHBIX, HAWIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE pe3yibTaTa LEIH M YCJIOBUSAM, OOBSCHATh NPUYUHBI JTOCTIIKCHUS WIH
HEJIOCTH)KCHHS PE3yJIbTATOB JACATEIHHOCTH, HAXOIUTh OIIMOKY, TaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.
CoBMecTHas 1€SITENbHOCTD:

MMOHUMAaTh W WCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M HWHAMBUAYaJbHON pabOTHI TIPH PEIICHUU
y4eOHBIX 3a7a4, MPUHUMAThH IIe]Ib COBMECTHON NESATENbHOCTH, TUIAHUPOBATh OPTraHU3AlUI0 COBMECTHOM



paboTHI, pacpeesaTh BUABI pa0d0T, TOTOBAPUBATHCS, 00CYKIaTh MPOIIECC U pe3yIbTaT paboThl, 000011aTh
MHEHHS HECKOJIbKUX JIIOACH;

Y4acTBOBATh B IPYIIOBHIX (popMax paboThI (00CYXKAeHUS, 0OMEH MHEHUH, «MO3TOBBIC IITYPMBI» U UHBIE),
BEITIOJIHATh CBOIO YacTh PaOOTHl M KOOPAMHHUPOBATH CBOW JICHCTBUS C JPYTMMH WICHAMH KOMAaH/IBI,
OLIEHHMBATh KaY€CTBO CBOETO BKJIa/1a B OOIIUI MPOIYKT [0 KPUTEPHSIM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU
B3aUMO/ICVCTBUS.

HNPEAMETHBIE PE3YJIbTATHI
K konity 11 kimacca o0ydyarommiicss Hay4YnuTCs:

CBOOOHO ONEPUPOBATH MOHATUSIMU, CBS3aHHBIMHU C [IHJIMHIPUYECKON, KOHUYECKOU U CheprudecKoit
MOBEPXHOCTSMHU, OOBSICHSITH CIIOCOOBI MTOJTYUCHUS;

OTIepUPOBATH TOHITHUSMH, CBS3aHHBIMHU C TEJIaMH BpAIICHHS: HJIUHAPOM, KOHYCOM, cepoil u
1apom;

pacro3HaBarth Teja BpaleHus (IIHHIP, KOHYC, cepa U map) U 0ObICHITH CIIOCOOBI MOTyYEHUS
TeJ BpaIICHHUS;

BBIUMCIISATh BEJIUYUHBI AJIEMEHTOB MHOTOTPAHHMKOB M TeJ BpalIeHHsS, OObEMBI M ILIOLIAAH
MOBEPXHOCTEH MHOTOTPAHHHUKOB U TEJI BPAIICHHUS, TEOMETPUICCKUX TEJ ¢ IPUMEHEHUEM (hOPMYIT;
n300paxkarb u3y4daemble (UTYpbI, BBIOJHITH (BBIHOCHBIC) IJIOCKUE YEPTEKH W3 PHUCYHKOB
MPOCTHIX O0BEMHBIX QPUTYpP: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHS TEJ BPAILCHUS;
U3BJIEKaTh, MHTEPHPETUPOBATH M NPeoOpazoBbIBaTh WHGOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPHUYECKUX (QUTYpPAX, TPEJCTABICHHYIO HA YePTEkKaX U PHUCYHKAX;

CBOOOJIHO OTIEPUPOBATH TOHSATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHSITH OIl€paIliy HaJl BEKTOPAMH;

3a/1aBaTh TUIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPIMHAT;

peliaTe TeOMETpUYECKHE 3a7aud Ha BBIYMCICHHE YIJIOB MEXKIY MPSMBIMH M IJIOCKOCTSIMH,
BBIYHMCIICHHE PACCTOSTHUM OT TOYKM [0 IUIOCKOCTH, B 1I€JIOM, Ha IPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METO/Ia PHU PEUICHHH;

JIOKa3bIBaTh T€OMETPUUECKHIE YTBEPKICHHUS;

MPUMEHSITh TeoMeTpuueckre (akThl ISl PEIIeHUs] CTEPEOMETPUUECKHX 3a7ad, MPernoIaratommux
HECKOJIBKO IIaroB PeIIeHus], €CJIM YCIOBHS IPUMEHEHUS 3a/IaHbl B IBHOW U HESIBHOU (popme;
pemaTh 3a/1a4u Ha J0Ka3aTeIhCTBO MAaTEMAaTUYECKUX OTHOIICHUNM U HaXOXK/IEHUE TEOMETPUUECKHIX
BEJIMYMWH;

MPUMEHSITh MOJyYeHHbIE 3HAHUS Ha TIPAKTHKE: CPABHUBATH, AHATU3UPOBAThH U OLIEHUBAThH PEAIbHbBIE
CUTYyaIlMU, TPUMEHSTh W3yYEHHBIC TOHSTHS, TEOPEMBI, CBOMCTBA B MPOIECCE MOMCKA PEHICHUS
MaTeMaTHU4ecKu C(HOPMYIUPOBAHHON MPOOIEMBI, MOJICIHPOBATh pEalbHbIE CHTYaI[MH Ha S3BIKE
T€OMETPUH, UCCIIE0BATh TOCTPOSHHBIE MOJIETTH C MCIOJIb30BAaHUEM T'€OMETPUUYECKUX TOHSATUN U
TEeOpeM, ammapaTa anreOpbl, pellarh MNPaKTUYEeCKHe 3a/layd, CBS3aHHBIE C HAaXOXKIECHUEM
T€OMETPUUYECKHUX BEIINYUH;

UMETh TIPENCTaBICHUS OO0 OCHOBHBIX JTamax pa3BUTUS TEOMETPUHM KaK COCTaBHOM YacTH
dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHH.



TEMATUYECKOE IIVIAHUPOBAHUE

11 KVIACC
KomnuecTBo yacos ONEKTPOHHBIE
Ne | HanmeHoBaHHE pa3feinoB U (g poBkIe)
KoHntposnbnsie [IpakTueckue
/1 TE€M MPOTPaMMBI Bceero oOpasoBarebHbIe
paboThl padoThI
pecypcsl
1 BekTOphI B IPOCTPAHCTBE 5 resh.edu.ru
) MeTto KOOpAMHAT B 15 1 resh.edu.ru
MpOCTpaHCTBE. J[BIKEHUSI.
3 HumuHgp, KOHYC | HIap 16 1 resh.edu.ru
4 O6beMBI TEI 17 1 resh.edu.ru
5 3aKITIOYUTENBHOE 15 1 resh.edu.ru
MOBTOPCHHE
OBILIEE KOJIMYECTBO 63 4
YACOB I10 ITPOTPAMME




KanennapHo-reMaTudeckoe mjianHupoBanue reomerpus 11 kiaace

IInannpyemsbie 00pa3oBaTeIbHbIEC Pe3yJIbTATHI

No OcHoBHOE YV Hdara Jara
n/m | Pasgeu, coaepxkaHue Bunb1 nesitesibHOCTH npeaMeTHbIe N03HaBaTeJbHbIE, PEryJISTUBHBIE, JIMYHOCTHBIE o o
Tema (pemraembie y4amuxcs KOMMYHHKATHBHbBIE miady | ¢akry
ypoka npooemMsbl)
I'nasa VI. BekTops! B npocTpancTse. (5 4.)
1 IlonsTue 1)BekTOpHI 3HaTh: onpenenenne | GopmynmupoBats  ompeneneHns | KoMMyHMKaTUBHBIE: CrocoOCcTBOBaTh | DopMHpoOBaHHE
BEKTODA, 2)MOAyNb BEKTOpa | BEKTOpa B IIPOCTPAHCTBE, | BEKTOPA, ero JUIMHEBL, | (hOPMHUPOBAHUIO HAyYHOTO | HaBBIKOB OCO3HAHHOTO
PaBEHCTBO | 3)paBEeHCTBO €ro JTMHBI. KOJUIMHEAPHBIX BEKTOPOB, PaBHBIX | MUPOBO33PEHUSI. BBIOOpA Haubouee
BEKTOPOB BEKTOPOB YMerTh: Ha MOJIETIH | BEKTOPOB; PerynsiTuBHBIE : OLIEHUBATH BECOMOCTbH | 3(h(heKTHBHOTO
4)KOITMHEapHbIE napaJulesIenuIe1a (opMynHpOBaTh W JOKa3bIBaTh | MPHBOIMMBIX JIOKa3aTeIbCTB U | cnocoba peleHus
BEKTOPEI HaXOJHTh YTBEPKICHHS O PAaBHBIX BEKTOPAX | PacCyKICHHUMH.
COHAIPaBJICHHBIE, ITo3naBarenbHbIe: OCYIIIECTBIIATH
IIPOTHUBOIIOIOKHO paclIMpeHHBIH MoMCcK HHGOopMauK
HAalpaBJICHHBIC , PAaBHbIC
BEKTODBI
2 CroxxeHue | MpaBWIIO CIOXKEHHA | 3HATh: MPaBUIIO clIokeHHs | OOBACHATh, Kak onpenessiiorcs | KoMMyHMKaTHBHBIE: nposiBIATE | PopMupoBaHHe
n )44 BbIYUTAaHUA " BbIYUTAHUA BEKTOPOB. CyMMa U pa3sHOCTb TOTOBHOCTh K 06cy>1<;:[eH1/110 Ppa3HbIX | LEJICBBIX YCTaHOBOK
BBIYMTAHUE | BEKTOPOB. VMeTb: HAXOIUThL CYMMY U | BEKTOPOB;  (DOpMYyIMpOBaTH W | TOUYEK 3peHHs M BbIpaboTKe oOLIel | yueOHOH AesATeIbHOCTH
BEKTOPOB, pPa3sHOCTh  BEKTOPOB  C | JIOKA3bIBATh TEOPEMY (rpymnnoBoii) no3uuuu dopmupoBaHue
cymma TIOMOUIBIO npasuia | 44 CymMa u pa3HOCTh BEKTOpoB 1 | PeryasiTuBHbIe: 0CO3HABATh KaU€CTBO M | HABBIKOB aHaIn3a,
HECKOJIbKH TpeyroJbHUKa U | O KOOp/JMHATaX CYMMBI BEKTOPOB | YPOBEHb YCBOCHMS COIOCTABJICHHUS,
X BEKTOpPOB MHOTOYTOJIbHHKA u e€ cIenCcTBUs ITo3naBarenbHbIe: CO3/1aBaTh | CPaBHEHUS
CTPYKTYpPY B3aUMOCBSI3€M CMBICIOBBIX
€/IMHUI] TEKCTa
3 YMHOxeHu | 1.YMHOXeHHe 3Hate: Kak ompezensercs | OObsACHATh, Kak ompenensiercs | KoMMyHHKATHBHBIE: pa3BuUTh y | ®opmupoBaHue
€ BEKTOpa | BEKTOpa Ha YUCJIO. | yMHOKEHHE BEKTOpa Ha | MPOM3BEJCHUE BEKTOPA HA YUCIO; | yYalMXCsl MPeEICTABJEHHE O MeCTe | YCTOHYMBOH
Ha 4HCII0 2.Paznoxenne YHCIIO. ¢dbopMmynupoBaTh M JIOKa3blBaTh | MATEMATHKH B CHCTEME HAYK. MOTHUBALH K
BEKTOpa I10 JBYM YMeTh: BbIpaXaTh OMH U3 | TEOpeMy 0 KOOpJMHATaX | PeryasiTuBHbIe: (pOPMHUPOBATH LeJIeBbIe | O0YYEHHIO

HEKOJUIMHECAPHBIM
BEKTOpaM

KOJUIMHEAPHBIX BEKTOPOB
yepes JIpyroi

MIPOM3BEICHUS BEKTOPA HA
YUCJIO M, ONHUpasch Ha HeE,
000CHOBEIBATH  CBOWMCTBA JTOM
onepauuu

YCTAHOBKM y4eOHOH /JeATeJbHOCTH.
Ilo3HaBaresibHbIE: Pa3jM4yaTh METOAbI
MO3HAHUS OKPY-KAKIEero MyUpa mno ero
nesIsiv (Ha0J1I0/1eHHe, ONBIT, IKCIIEPUMEHT,
MO/IeJIMPOBaHUE, BLIYHMCIEHUE)




4 Kommnana | ompeneneHme 3HaTh: onpenenenue | OObACHATh, Kakue  BeKTOpbl | KoMMyHUKATHBHBIE: posiBIATE | DPopMUpoBaHUE
pHbIC KOMIUTaHapHbIX KOMIUTaHapHBIX BEKTOPOB | Ha3bIBAIOTCS! KOMILJIAHAPHBIMH; TOTOBHOCTh K OOCYKACHHIO DAa3HBIX | LIENEBBIX  YCTAaHOBOK
BEKTOPEL. BEKTOPOB [MpaBuio TOYEK 3peHusI M BBIpaOOTKe oOIIed | y4eOHOH AesTeIbHOCTH
[pasumno mapauiesienuea (TpymnmoBoit) mo3uIuu ®dopmupoBaHHe
napaJulesienumne a Ymerth: Ha MOJeIH PerynsiTuBHbBIE: OCO3HABATh KAYECTBO M | HAaBBIKOB aHaJn3a,
napaJuiesienuIe1a YPOBEHb YCBOCHHS COIIOCTABJICHUS,
HaXOJWUTh KOMIUTAaHAPHBIE IMo3naBarenbHbIE: CO37aBaTh | CPaBHEHUS
BEKTOPBI CTPYKTYPY B3aMMOCBSI3€il CMBICIOBBIX
BBINOIHATH CIOKEHUETPEX €/INHMI] TEKCTa
HEKOMIIJIAaHAPHBIX
BEKTOPOB C  MOMOIIBIO
NIpaBuIa Mapauiesienuresa
5 [pasuio TeopeMa 0 | 3Hars: TEOpeMy 0 | ¢opMyIHpOBaTh M TOKA3bIBATH KoMMyHHKATHBHbBIE: paseuth y | DopmupoBanue
napajuiesie | pasioKEeHUH Pa3IoKESHUH J000ro | Teopemy yYalmquxcsl TpeACTaBJeHHE O MecTe | YCTOHYMBOM
nHIesaa. J000r0 BEKTOpa MO | BEKTOpa 1o TpeM | O pa3lloXKEHUH BEKTOpa 10 TPEM | MATEMATHKH B CHCTEME HAYK. MOTHUBALUH K
Pasnoxen | Tpem HEKOMIITAaHAPHBIM HEKOMILJIaHAPHBIM BEKTOPaM PerynstuBHbIe: (pOPMHUPOBATH IeJIeBbIe | O0YYEHHIO
Ue BEKTOpa | HEKOMILIAHAPHBIM BEKTOPaM. YCTAHOBKHM y4e0HO#l J1esiTeJIbHOCTH.
IO  TpeM | BEKTOpaM. YMerTh: BBINIOJHSATD IMo3naBaTe/bHBIE: Pa3IMYATh METOIbI
HEKOMILJIA | pa3iiokKEeHHUE pa3JIOKEHHE BEKTOpa 10 TO3HAHMSI OKPY’KAIOIIEero MUpa 1Mo ero
HapHBIM BEKTOpa MO TPEM TpeM  HEKOMIUIaHAPHBIM neJIsiv (Ha0JIIoIeH1e, ONbIT, SKCIIEPHUMEHT,
BEKTOpaM. | HEKOMIUIaHAPHBIM BEKTOpaM  Ha  MOJEIHU MoO/IeJIMPOBaHHE, BHIYHCJIEHHE)
BEKTOpam Ha | Hapajenenunena
MOJIeTIH
napaJuiesienuIeia
I'nasa VII Meron koopauHat B npocTpancTse. JIpmxenns. (15 4.)
6 Mpsimoyro | TlousTus 3HaTh: noHarusa | OObACHATH, 4YTO Takoe och | KoMMyHHMKaTHBHBIE: paseuth y | DopmupoBanue
JIbHAS NPSMOYTOJIbHOR MPSMOYTOJIBHON CUCTEMBI | KOOPAMHAT, KaK ONpPENEIsIeTCs | yYaluMxcsl MNpeacTaBjieHHe O MecTe | yCTOHUMBOM
cucreMa CHCTEMBI KOODJIHHAT B | KOOpAUHATA TOUKY 110 JaHHOHOCH, | MaTeMATHKH B CHCTEME HAYK. MOTHUBALIH K
KOOPJMHAT | KOOPHMHAT B | IIPOCTPAHCTBE, KOOPAMHAT | KaK BBOJUTCS M 0003Hauaerca | PeryasiruBHble: GopMHUpPOBATL LejieBble | 00ydeHHIO
B MPOCTPAHCTBE, TOYKH. NpSIMOYTOJIbHAsICHCTEMA YCTAHOBKHM y4e0HO#l J1esiTeJIbHOCTH.
MPOCTPAHC | KOOPAHMHAT TOYKH. ) KOOpJMHAT B IIPOCTpaHCTBE, Kak | Ilo3HaBaTeJbHBbIE: PA3In4YaTh METOAbI
TBE Pemenne 3amau Ha YMETb: PeLIaTh 32/aH 110 HA3bIBAIOTCS OCH KOOPIIMHAT;

HaXOXXICHHE KO-
OpAMHAT  TOYKH,
YMEHUE  CTPOMTh

TOYKY 1O 3a/1aH-
HBIM KOOpJIMHATaM

TEME

TMO3HAHHUS OKPYKAKOIIEr0 MUPA MO €ro
nesisiv (Ha0s1oeHue, OnbIT, IKCIEPUMEHT,
MO/IeJIMPOBAHME, BbIYHC/ICHHE)




Koopanra | Koopauaats 3HaTh: HOHATHE KOOPJWHAT | BEIBOAUTH U  HCIONB30BaTh B | KOMMyHHKATHBHbBIE: pa3Burs y | PopMupoBanue
TBI BEKTOpa | BEKTOpa. BEKTOpa B IAaHHOHU CHUCTEMe | pelieHuax  3agad  (OPMYJIBl | ydalmMXcsi NpeICTaBJIeHHEe O MecTe | YCTOHUUBOH
Paznoxenne KOOpAUHAT; GopMyry pa3- | KOOPJMHAT CEPEMHBl OTPE3Ka, | MATEMATHKH B CCTEME HAYK. MOTHUBAIUH K
BEKTOpa IO | JIO’KEHUs BEKTOpPA 110 KOOp- | JUIMHBI BEKTOpa M paccTosHUus | PeryasirusHble: popMHUpOBaTH HejieBble | O0y4EHHIO
KOOPAUHATHBIM JUHATHBIM BEKTOpaM 1i,j,K; | MEXIY AByMs TOUKaMH. YCTAHOBKHM Yy4eOHO#l JesiTeJbHOCTH.
BEeKTOpaM 1i,j, K. | IpaBuia CJI0KEHUH, ITo3HaBaTe/bHBIC: Pa3IMYATh METOIbI
Cnoxenne, BBIUUTaHNSA M YMHO)KCHHSA MO3HAHMS OKPYJKAIOIIEero MHpa MO ero
BBIUUTAHUE U | BEKTOpa  Ha 4HCIIO; neJIsiM (HalJTioeH1e, ONbIT, IKCIIePHMEHT,
YMHOKCHHE MIOHATHE PaBHBIX MoO/IeIMPOBAHHE, BbIYHCJICHHE)
BEKTOPA Ha YUCIIO. | BEKTOPOB.
PaBHBIE BEKTOPHI
YMeTs: pemaTs 3aAa4u 1o
TEeMe
Cas13p Pemenve 3amau Ha 3HaTh: MIOHATHE | BBIBOOUTH M HCHONB30BaTh B | KoMMyHMKaTHBHBIE: omnpenernsts nemu | PopMupoBaHue
MEXKIY pasiokKeHue KOOpJMHAT BEKTOpa B | pemleHHsX  3amad  (GopMyidbl | ¥ (YHKUMHM  y4YaCTHHKOB, CIHOCOOBI | yCTOHYMBOM
KOOpJWHAT | BEKTOpa MO KOOp- JTaHHOH CHCTEME | KOOPAWHAT CEPEeAMHBl OTpPE3Ka, | B3aMMOACHCTBUS; IUIAHHPOBAThH OOIIHME | MOTHBAIMN K
amu JVHATHBIM KOOPJHMHAT; MOHATHE Pa3- | AJMHBI BEKTOpPa M PACCTOSHHUA | CIIOCOOBI paboThr; 0OMEHHUBATHCS | MPOOIEMHO-TTONCKOBON
BEKTOPOB U | BEKTOpaM 1,j, K, | JIOXKEGHUS BEKTOpa IO | MEXIY JBYMs TOUKaMU. 3HAaHMSIMH MEXAY WICHAMH TPYIIMBI Ui | AEATEIBHOCTH
KOOpJAMHAT | CIIOKEHHE, KOOPJIMHATHBIM BEKTOpaMi npuHATHS  3(P(EKTHBHBIX COBMECTHBIX
HBIX TOYCK | BBIYMTAHHE U | ,j, K; TIPaBHIIACIOKCHUS, peLIeHUH.
YMHOXEHHE BBIUNTAHUSA U YMHOXXEHUS PerynsiruBHbIe: OpPMHUPOBATH IIETICBEIC
BEKTOpPa Ha YHUCJIO. BEKTOpa Ha  4HCIIO; YCTAaHOBKM  Y4eOHOW  JeATeNbHOCTH,
KommHeapHsle ¥ | TOHATHA PaBHBIX, BBICTPAUBaTh MOCJIEI0BATEIBHOCTD
KOMILTaHApHEBIE KOJIJTMHEAPHBIX u HEOOXOANMBIX onepanui.
BEKTOPHI KOMILTaHAPHBIX BEKTOPOB. ITo3naBarenbHbIe: OCYILECTBIISTh
CpaBHEHHE M  KJIACCUHUKAIMIO IO
YMeTh: pemars 3a/1a4u 110
3aJJaHHBIM KPUTEPHUIM
TeMe
IIpocteiim | Pabota Hajx | 3HATh: IOHATHE panuyc- | BeiBoguts ypaBHeHHMe chepsl | KoMMyHUKaTHBHBIE: nposBIATh | PopMupoBaHue
We 3a/aud | OMIMOKaMHU. BEKTOpa  INPOM3BOJIEHON | JAaHHOTO pajWyca C HEHTPOM B | TOTOBHOCTh K OOCYXIECHHIO pa3HbIX | yCTOHYMBOMN
B [NonsiTre pammyc- TOYKH MPOCTPAHCTBA; | TAaHHOW TOUKE TOYEK 3peHHs M BBIpaOOTKEe o0OImmIel | MOTHBALMN K
KOOpJUHAT | BEKTOpa bopmyJbI JUISL (TpymnmnoBoif) no3unuu MpoOIEMHO-TTOUCKOBOH
ax MPOU3BOJILHOM HaXOXJCHUS KOOpAUHAT PerynsiruBHBIE: 0CO3HABATH KAUeCTBO M | JESTENbHOCTH
TOYKH BEKTOpa MO KOOpAMHATAM YPOBEHb YCBOEHUS
MPOCTPAHCTBA. TOYEK KOHLIA M Hadaja Ilo3naBaTenbHbIe: CO03/1aBaTh
Haxoxnenue BEKTODA. CTPYKTYPY B3aUMOCBSI3€H CMBICIIOBBIX
KOOPAWHATHI €JMHUI] TEKCTa
BEKTOpa o




KOOpIUHATAM
TOYEeK KOHIA H
Hayvasa BEKTOopa

YMeTs: pemate 3a1a44 1Mo
TEME

10 Pewenune Koopnunatst 3Hate:  GopMyiBl AN | YMeHune 3aIMChIBATh u | KoMMyHUKaTHBHBIE: Pa3BUTh y | ocBauBaTh HOBBIE BU]IBI
3alad  Ha | CEepeAMHBI OTpe3Ka. | HAXOXKIEHHUS  KOOPAMHAT | BOCIIPOU3BOAUTH YpaBHEHHE | yuyalluXcs MpPeACTaBI€HHE O MeCTe | AEATeNbHOCTH
HaxoXaeH | Beruucnenue CepeHHEI OTpe3Ka, | OKPY>)KHOCTH, 3HAaTh CMBICI €ro | MaTeMaTHKHU B CUCTEME HayK.
ue JUIMHBI BEKTOpA 10 | BBIYUCIICHUS JuHEL | ko3 ¢unnuentos. PopMuposanue | PeryJasTUBHBIE: ITTAHUPOBATH
KOOpAMHAT | €r0 KOOpPAMHATAM, | BEKTOpa o ero | MoIIaroBoro crocoba JAeHcTBUil | HEOOXOMUMBIC — JCHCTBHSA,  OICpaLH.

BI pacCTOsHUA MEXAY | KOOpAWHATAM, PACCTOSHHSA | IPH HAIMCAaHWM YypaBHEHUs 10 | OIEHUBATh BO3HHKAIOIINE TPYAHOCTH,
CEepeIVHBl | ABYMs TOYKaMU MEX]y IByMsI TOUKaMH. 3a1aHHBIM BHOCUTh KOPPEKTHUBHI B PabOTy
olpesrat YMerTh: pelaTh 3a1a4u 1o ICMCHTAM. YMETE: pettiath Ilo3naBaTenbHbIC: DPA3IUYaTh METOJBI
JUTHHBL TEME SaAanH ma OnpeAcTente MO3HAHUS OKPYKAIOIIEro MHUpa IO €ro
BEKTOpA. KOOpJAMHAT IEHTPa OKPYKHOCTHU U
ero pamayca o  mamsomy | LSTAM; BBINOTHATH yueOHbIE 3a/1a4n, HE
YPABHEHHIO OKPY/KHOCTH. . HMEIOIIHE OJHO3HAYHOTO PeIIeHUs

11 Pewenune Pewenne 3agau Ha | 3HATh: HOHATUE KOOPAMUHAT | 3HATH: ypaBHeHue | KommyHukaTuBHble: onpenensats uenu | dopmupoBanue
3a7a4  Ha | HAXOXKIEHUe BEKTOpa B IaHHOH cUcTeMe | MpsIMOH. YMeTh: COCTaBNSATh | U (YHKIMM  YYaCTHHKOB, CIOCOOBI | YCTOWYHMBOM
HAaxOXJCH | pacCTOSHHSA MEXOY | KOOpAMHAT; (HopMyiy ypaBHEHHE IPAMOH 10 | B3aMMOJICHCTBHS; IUIAHWPOBATh OOIIWE | MOTHBAUU K
ue TOYKaMHU paccTosiHus MeXJy | KOOpAMHATaM ABYX €ro TOUEK. CIOCOOBI paboThr; 0OMEHHUBATHCS | MPOOIEMHO-TTONCKOBON
paccTosiHU TOYKaMHA 3HAaHMSIMH MEXAY WICHAMH TPYIINBI Ui | AEATEIBHOCTH
1 MEXIy npuHATUS  3P(EKTHBHBIX COBMECTHBIX
TOUYKaMHU. peIeHHA.

PeryasTuBHbIe: GOpMHUPOBATH IIENICBBIC
YCTAaHOBKM  Y4eOHOW  JeATelbHOCTH,
BBICTPAUBaTh MOCJIEI0BATEIBHOCTD
HEOOXOIUMBIX OTepanuii.
ITo3HaBaTeNbHbIE: OCYILECTBIATh
CpaBHEHHE W  KiIacCH(HUKaNWIO IO
3aJJaHHBIM KPUTEPHIM

12 Yron IIpoBepka 3HaHwWi, | 3HaTh: moOHATHE  yria | OOBACHATH, KaK OMpenenseTcs KoMMmyHukaTuBHBIE : OpraHu3oBbBaTh | DopMuUpoBaHUE
MEXTY YMEHHH ¥ HaBBIKOB | MEXIY BEKTOpaMH; | YTOJl MEKAY BEKTOpaMH; u IUTaHUPOBATH yuebHOe | HaBBIKOB OpPTraHU3aINN
BEKTOpaMH | IO TeMe (OpMyJIBI AJIs1 HAXOXKJICHUS COTPYAHMYECTBO C  ydyuTeleM M | M aHauu3a  CBoeH

yIia MeXAy BEKTOpaMH I10 OJTHOKJTACCHUKaMH. JeSITeTIbHOCTH,
HX KOOpAWHATaM. PeryasiTuBHbIe: ONpeneNnaTh | CaMOaHaIu3a u
MOCTEI0BATENBHOCT  NIPOMEXKYTOUHBIX
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HeNei ¢ y4eToM KOHEYHOTO PEe3yNbTaTa,
COCTaBISITh IUIAH IMOCIIEJOBATEILHOCTU

JIeHCTBUM.
Ilo3naBartenbHbIE: YMETH
OCYILECTBIISITh aHamm3 00BEKTOB,

CaMOCTOSITENIBHO UCKAaTh M OTOHpPAaTh
HEO0X0IUMYT0 HH(OPMAIIHIO.

CaMOKOPPEKLUH

yUeOHOI TeATETbHOCTH

13 Ckamsapuoe | [lomsrue yria | 3HaTh: nonstue | @opmynupoBate  omnpeneneHue | KoMmMmyHukaTuBHbIe : OpraHu3oBbiBaTh | DopmupoBaHue
INpOM3BEE | MEXIy BEKTOpaMH. | CKaJSIPHOTO CKaJSIpHOTO MPOU3BEACHUS | U IUTaHUPOBATh yueOHOe | LIeNeBbIX  YCTaHOBOK
HHE Haxoxnenue yria | IpOW3BENCHUS BEKTOPOB; | BEKTOPOB; (OPMYyJIHpPOBAaTh U | COTPYAHHYECTBO C  y4UTENeM U | y4eOHOH JeITenbHOCTH
BEKTOPOB. MEXKIy BEKTOpaMH | [JBE ¢dopmys JUIL | JTOKa3blBaTh YTBEP)KACHUSA O €ro | OJHOKIACCHUKAMH. dopMHpOBaHHE

o UX | HaXOXKJECHUS CKaIIpHOTO | CBOMCTBax. PeryasTuBHbIe: OMNpENENATh | HABBIKOB OCO3HAHHOI'O
KoopauHaTaM. Pa- | IpOU3BENEHUS BEKTOPOB; MOCJIE/IOBATENILHOCT  [TPOMEXYTOUHBIX | BBIOOpa Hanboiee
bora Hajx | YMETh: pemars 3a1a4u 1o LeJiel ¢ y4eToM KOHEYHOI'o pe3yibTara, | 3((eKTHBHOTO
omudKaMu TEME COCTaBIATh IUIAH IIOCIICIOBATENEHOCTH | CIIOCO0a peleHus

JIeHCTBUM.

Ilo3naBarte/nbHbIE: yYMETb

OCYILECTBIISATh aHaIu3 00BEKTOB,

CaMOCTOSATENILHO MCKAaTh U OTOMPAThH

HE00X0IUMYI0 MH(pOpPMAITHIO.

14 CgoiicTBa IlonsTue 3HaTh: TIOHATUE KommyHukaTuBHbIe: onpenenats nenu | ©opMupoBaHue
CKaIApHOT | CKaJsIpHOTO CKaJISIPHOTO U (QYHKIMHM YYaCTHHUKOB, CIIOCOOBI | YCTOHYHMBOIL
0 MPOU3BEACHUS IIPOU3BE/ICHUS] BEKTOPOB; B3aUMO/ICHCTBUS; IUIAHMPOBATH OOIIHME | MOTHBALMU K
HOPOM3BENE | BEKTOPOB. HBe | nBe (bopmyIbI JUIst CIOCOOBI paboThI; 00OMeHUBATHCS | MPOOIEMHO-TTONCKOBOH
HUS (hopMyIIBI HaXOXXJCHUS CKaIIPHOTO 3HAaHUSIMH MEXKAY WICHAMH TPYIIBI Ui | AEATEIbHOCTH
BEKTOPOB. HaXOXXICHUS IIPOU3BE/ICHUS] BEKTOPOB; npuHATHS  3P(EKTUBHBIX COBMECTHBIX

CKaJIIpHOTO OCHOBHBIE CBOWCTBa peIeHH.

MIPON3BEACHUS CKaJIIpHOTO  ITPOM3BENE- PeryasTuBHble: popMUpOBATH IeJIEBBIC
BeKTOpOoB. OCHOB- HUS BEKTOPOB. YCTAaHOBKM  Y4eOHOW  JeATeNbHOCTH,
HBIE CBOICTBa BBICTPAUBaTh MOCTIEI0BAaTEIFHOCTD
CKaJIIPHOTO YMETD: peliaTh 5a1a4H 1o HEOOXOIUMBIX onepaui.
MIPOU3BEACHUS eme Ilo3naBartenbHbIe: OCYILIECTBIISTh
BEKTOPOB CpaBHEHHUE M KIaCCU(UKAIHIO 110

3a/JaHHBIM KPUTEPHSIM

15 Brruucien Hcnonb3oBanue VYmers: pemats 3agauu mo | OOBSICHATS, KaKou BekTOp | KoMMyHuKaTHBHBIC: nposABIATh | DopMUpoOBaHUE
e YIJOB | CKallIPHOTO TeMe Ha3bIBAETCS HaTIPaBJLIIONIAM | TOTOBHOCTh K OOCYXICHHWIO pa3HBIX | IENIEBBIX  yYCTAaHOBOK
MEXTY MPOU3BEACHUS BEKTOPOM IpsIMOiA, KaK | TOYEK 3pEeHUs] U BBIpAOOTKe oOuIei yueOHOH AesTeTbHOCTH
TPSAMBIMH. BEKTOPOB pu BBIYHCIUTh YTOJd MEXAY IOBYMS | (TPYNIOBO) MO3UITUH
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peuicHun 3a71a4 Ha
BBIYUCJICHUC YIJIOB

IIPpAMBIMHA, €CIIn HN3BCCTHBI
KOOpAUHATBI WX HaIIPaBIAONIUX

PeryasiTuBHBIE: 0OCO3HABATh Ka4eCTBO H
YPOBEHb YCBOCHHSI

MEXIy ABYMS Ipsi- BEKTOPOB; Kak BbMUCIUTH yron | Ilo3HaBaTesbHBIE: co3/aBaTh
MBIMH, MEXTY MEXIy NpsAMOH M INIOCKOCTBIO, | CTPYKTYPY B3aUMOCBSA3€H CMBICIOBBIX
IpAMON " €CIM  W3BECTHBl  KOOPAWHATHI | €AMHUI] TEKCTa
IIOCKOCTBIO HaMpaBIAIOLIEr0 BEKTopa MpsMoii
U BEKTOpPa, MEPIEHANKYISIPHOTO K
IUIOCKOCTH, KaK BBIUUCIUTH YIOJ
MEXIy ABYMs IIOCKOCTSMH, €CIH
U3BECTHBI KOOPIUHATHI BEKTOPOB,
HNEPHEHAUKYISIPHBIX K JTHM
IIOCKOCTSIM
16 Brruncien | Pemenwe 3amad Ha | YMeTh: pemaTh 3a1aun 1o | OOBACHATH, Kakoi BekTOp | KoMMyHukaTuBHbIC: nposBIATE | DopMuUpoBaHUE
We YIJOB | MHCHOJb30BaHUE TeMe Ha3bIBAETCS HaIpaBJIONUM | TOTOBHOCTh K OOCYKIEHHIO pa3HBIX | LENIEBBIX  YCTAHOBOK
MEXTY TEOpHUH 0 BEKTOPOM IpSIMOIA, KaK | TOYeK 3peHHs U BbIpaboTke oOmiel | yueOHOH AeATeIbHOCTH
IUIOCKOCTS. | CKaJSIPHOM BBIYHCIIATG YTOJI MEXAY ABYMA | (TPYIIOBOMN) MO3HITHH
MH. TIPOM3BEICHUN HPSIMBIMH, eclu U3BECTHBI | PeryasiTuBHBIE: OCO3HABAaTh KAYECTBO U
BEKTOPOB KOOpAMHATHl MX HANpaBISIOIINX | YPOBEHb YCBOCHMSA
BEKTOPOB; KaK BbIYUCIHTH yron | Ilo3naBaTeiibHBIE: co3/1aBaTh
MEXIy NpAMOH M IUIOCKOCTBIO, | CTPYKTYPY B3aUMOCBSA3E€H CMBICIOBBIX
€CIM  M3BECTHBl  KOOPJIMHATHI | CAMHHUI] TEKCTA
HAIpaBJIAIOLIET0 BEKTOpa NpsMOM
U BEKTOpa, MEePIEeHANKYIIPHOTO K
IUIOCKOCTH, KaK BBIYHUCIHUTEH YTOJ
MEXTy ABYMs IJIOCKOCTSIMU, €CIH
U3BECTHBI KOOPAWHATHI BEKTOPOB,
HNepIeHANKYIAPHBIX K 3THM
IUIOCKOCTSIM
17 Hentpanen | Pabota Haja | 3HaTh: MOHATHE ABIKEHUS | OOBACHATS, 4TO Takoe | KoMMyHMKaTHBHBIe: nposBiATh | PopMupoBaHUE
ast U | ommOKamm. NIPOCTPAHCTBA; OCHOBHBIE | OTOOpakeHHE TPOCTPAHCTBA HA | TOTOBHOCTh K OOCYXICHHMIO Ppa3HBIX | LENEBBIX  YCTAHOBOK
3epkansHa | [loHSTHE ABWKEHMS | BUABL JABMDKCHUM; ompene- | cedd M B KakoM CIydae OHO | TOYEK 3peHHs U BbIpaOoTke oOImel | yueOHOH AesTesbHOCTH
o MIPOCTPAHCTBA, JIGHUSI OCEBOM, 3epKajbHON | Ha3bIBaeTCA JBIDKEHUEM | (TPYMIIOBOW) MO3UITUU
CUMMETPH | OCHOBHBIE BUIBI | U LEHTPAIBHOM | MIPOCTPAaHCTBA; OOBICHATH, 4YTO | PeryJsiTHBHBIE: OCO3HABATh KaYeCTBO U
u. neikeHni.  [loHs- | cUMMeETpuH, TaKkoe YPOBEHb YCBOEHUS
™0 OCEeBOH, | MapajuIeJIbHOTO IEPEHOCA. | oceBas cUMMeTpHs, LeHTpanbHas | Ilo3HaBaTeabHbIE: co3/1aBaTh
3epKaIbHON u CUMMETPHS, 3epKabHas | CTPYKTYpPY B3aHMOCBSI3€H CMBICIOBBIX

CUMMETPUA O6OCHOBHBaTB, 49To

CAWHUIL TCKCTa
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LIEHTPaJIbHOMN CUM-

YMeTh: pemarp 3a7a4u 1o

9TH OTOOpaXKEHHs MPOCTPAHCTBA

MeTpuy, TeMe Ha ceOs SBIISIOTCS ABWKECHUSIMU;

napajieIbHOrO MIPUBOJUTH MPUMEpEI

nepeHoca WCTIONB30BaHMS JBIDKCHUI TIPU
000CHOBaHMY paBeHCTBA (PHUTYD

18 [Tapamnens | Pemenue 3agau c 3Hath: moHsTHE NBIKEHUS | OOBACHATS, 4TO takoe | KoMMyHHMKaTUBHBIE : OpraHu30BbIBaTh | POopMUpOBaHUE
HBII UCIIOJIB30BaHHEM IIPOCTPAHCTBA; OCHOBHBIE | OTOOpaXX€HHE TMPOCTPAHCTBA HA | U IUTaHUPOBATh yueOHOE | HaBBIKOB OpraHW3alUU
HEpEHOC. 0CeBOH, 3ep- | BHIBI IBIKCHHMH; Oompene- | cedd M B KAaKOM CiIydae OHO | COTPYOHHYECTBO C  y4WTeIeM M | M aHalmM3a  CBOCH

KaJIbHOH u | neHus OCEBOH, | Ha3bIBACTCS JBIDKCHUEM | OIHOKIACCHUKaMH. JeATEIIBHOCTH,
HEHTPaTBFHON 3epKaJbHON U | IPOCTPAaHCTBA; OOBACHATH, 4TO | PeryisATUBHBIE: OTIPEIeTIATh | caMOaHaIu3a u
CHMMETpPHH, LEHTPAJIbHOX CUMMETPHH, | TaKOe MOCTE0BATENBHOCTE  NPOMEXYTOUYHBIX | CAMOKOPPEKIINU
napauieIbHOro MapauieNibHOTO MIEPeHOCca. | MapaulesibHBIi  MEepeHOC  Ha | LeNed C y4eTOM KOHEYHOro pe3yibrara, | yueOHOH AesTeIbHOCTH
nepeHoca JIAHHBIIT BEKTOD; COCTaBJATh IUIAH IOCIEAOBATEIbHOCTH
YMeTh: pemars 3a1a4u 110 . .
rene JieficTBUiL.
Ilo3naBarteinbHbIC: yYMETb
OCYIIECTBIISTH aHaJIN3 00BEKTOB,
CaMOCTOATENILHO MCKAaTh U OTOMPAThH
HEO0XOIUMYI0 HH(OPMALIHIO.

19 Kontpoas | Pemenue 3anau Ha 3HaTh: nounstue | Hayuutbes npuMeHsITs | KoMMyHHKATHBHBIE : OpPraHU30BBIBaTH | POpMHUPOBaHHE
Has HCTIOb30BaHUE CKaJISIPHOTO npuoOpeTeHHbIe 3HAHUSA, YMEHHUSA, | U IUTaHUPOBATh yueOHOe | LIeNeBbIX  YCTaHOBOK
padorta TEeopHun 0 | TpPOM3BEACHHS BEKTOPOB; | HABBIKH B KOHKDETHOH | COTPYAHHYECTBO C  y4YUTENeM W | y4eOHOH JesITeNbHOCTH
Nel CKaJISIPHOM JBE (bopmyIbI UL | IeATeTbHOCTH OJTHOKJIACCHUKaMHU. dopmupoBaHue
«MeTon MIPOU3BEACHUN HaXOXXJCHUS CKaIIPHOTO PeryasTuBHbIe: OTIpENIeTIATh | HABBIKOB OCO3HAHHOTO
KOOpAMHA | BEKTOPOB 1 | TPOU3BEICHUS BEKTOPOB; MOCJIE/IOBATENILHOCT  [TPOMEXKYTOUHBIX | BBIOOpa Hanboiee
T B | JABMXECHHUU B | OCHOBHBIE CBOWCTBa LeJiel ¢ y4eToM KOHEYHOro pe3yibrata, | 3((heKTHBHOTO
NpocTpan | MPOCTPAHCTBE CKaJISIPHOT'O  TIPOM3BeEJie- COCTaBJATh IUIAH IIOCIIEIOBATENBHOCTH | CIIoco0a pelieHus
CTBEY. HUSL BEKTOPOB. YMETb: IEUCTBUM.

pemars 3a/1aud 1o TeMe ITo3naBaTenbHbIE: yMeTb
OCYIIECTBIISITH aHaIN3 00BEKTOB,
CaMOCTOSTENIFHO MCKAaTh U OTOMpPATh
HEO0XOTUMYI0 HH(OPMAILIHIO.

20 Amnanus IIpoBepka 3HaHuii, | Pabora Hag omubdxaMu Hayuntscs npuMeHITs | Kommynukamugnsie: ynpapinsate cBouM | PopMHpOBaHHE
KOHTPOJBbH | YMEHHH M HAaBBIKOB nproOpeTeHHbIe 3HAHUS, YMEHHSA, | MOBEJeHNEM (KOHTPOJIb, CAMOKOPPEKINS, | HABBIKOB CaMOaHalIn3a
oii paboTHL. | 10 TEME HaBBIKU B KOHKPETHO! | OLIEHKa CBOErO pe3yJbTara). U CAMOKOHTPOJIA
3auer Nel JIeATEITBHOCTH Pezynamuenvie: (dhopMupoBaTh
«Metox CHOCOOHOCTh K MOOWIM3AIMU CHI U
KOOpAWHAT SHEPTUH; CIIOCOOHOCTH K BOJIEBOMY
B YCHIIHIO B TIPEOJIOTICHUHN MPETISITCTBHUI.
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HPOCTpPaHC Ilo3nagamenvnbie: BEIONpaTh HanOOICE
TBE. 3¢ deKTHBHBIE CIOCOOBI PEIICHHUS 3a8a4.
I'aasa IV. Hununap, konyc u map (16 4.)
21 IlonsTue [onsTus 3Hate: moHATHA IUHH- | OOBICHATS, 4TO takoe | KomMmyHukaTuBHbIC: pa3BUTH y | ®opMupoBaHue
WIMHAPA. | HWIMHIPUYECKON JPUYECKOI MOBEPXHOCTH, | MIMHAPHUYECKasi HOBEPXHOCTh, €€ | yJalluxcsl IMpelCTaBIeHHEe O MECTe | yCTOHYMBON
MOBEPXHOCTH, IM- | LWINHIpPA U €ro oOpasyromue U 0oCh, Kakoe TeJO | MaTeMaTHUKH B CHCTEME HayK. MOTHBALH K
JUHApPAa M €ro | DIEMEHTOB (OokoBOH | Ha3bIBacTCS LWIMHAPOM U Kak | PeryasiruBHble: (opMHpOBaTh LieleBble | 00yIEHHUIO
2JIEMEHTOB MIOBEPXHOCTH, OCHOBAaHHH, | HAa3bIBAIOTCS €rO 3JEMEHTHI, YTO | YCTAHOBKH yUeOHOM JEATEIBHOCTH.
(boxoBo# o0pazyroumx, ocH, | IpeAcTaBIIOT  co0oii  oceBoe | [lo3HaBaTeNbHbIE: Pa3IU4aTh METOMBI
MIOBEPXHOCTH, BBICOTHI, panuyca); | cedeHne TIO3HAHWSI OKPY>KAIOIIETO MHPA T10 €T0 IEIIM
OCHOBaHHH, CCUCHHMS MIMH/PA. IMJTMHApA " ceyeHue | (HaONIOAEHHE,  OIBIT,  OKCICPUMEHT,
00pa3yIoLIuX, OCH, VMeTh: pemath 3aadu mo IUIOCKOCTBIO, MEPIEHANKYISPHON | MOJACIMPOBAHUE, BBIUKCIICHHE)
BBICOTHI, Paanyca). K €ero ocu, Kak [OJyd4aercs
Ceuenuns nummHIpa reme LUJIMH/IP MYTEM BpaICHUsI BOKPYT
OCH €T0 0CEBOTO CEUCHUS;
22 ITnomans PasBeprka 3HaTh: MOHATHE Pa3BEPTKH | OOBICHATH, 4TO HpuHHMaeTcs 3a | KomMyHukaTHBHBIe: onpernensaTs nenu | ©opMupoBanue
MOBEPXHOC | OOKOBOM 1o- | OGOKOBOIl MOBEPXHOCTH IU- | IUIOMIAb OOKOBOH MOBEPXHOCTH | U  (YHKIMM  YYaCTHUKOB, CIOCOOBI | YCTOWYHMBOM
TH BEPXHOCTH TMHApPa; GOPMYIBI U1 BBI- | MWIMHIAPA, BBIBOAWTH (HOPMyNBI | B3aMMOAEHCTBUS; IUIAHHPOBAThH OOIIME | MOTHBAIMA K
UUIMHApA. | IMIMHApA. YHUCIICHHS omany | mwiomanaed OOKOBOW M TOJNHOW | criocoObI paboThl; 00OMEHHUBATHLCS | MPOOIEMHO-TIOUCKOBOM
[Tnomans 60k0BO#M | GOKOBOIA u [IOJIHOM | MOBEPXHOCTEH  LWIMHAPAa U | 3HAHUSIMU MEXKIY YICHAMM IPYIIbL JJ | ACSITEIbHOCTU
u TMOJIHOHM | TTIOBEPXHOCTH IMIJIMHJIPA. ¢dopmyny o0bémMa MAMHApPA, | NPUHATHA S((GEKTHBHBIX COBMECTHBIX
MOBEPXHOCTH  IIH- WCIIONIb30BaTh 3TH (OPMYIIBI IIPH | PEIICHHH.
nuHapa. Pemenne YMETh: petuiath 3a1ain 1o peIleHny 3a1a4 PerynsiruBHbIe: (OPMUPOBATH LEIICBbIC
3ajaq na | M€ YCTAaHOBKM  Y4eOHOW  JesTeNIbHOCTH,
BBIYHCIICHHE BBICTpauBaTh MOCJIE/I0BATEIBHOCTD
IO OOKOBOH HEOOXOIUMBIX orepanui.
M TONHOH  TO0- ITo3naBarenbHbIe: OCYIIECTBIISTH
BEPXHOCTH CpaBHeHHE M  KiaccuuKaiuo 1o
IWJIMHApA 3aJlaHHBIM KPUTEPUSIM
23 Pemenune Pemenue 3anau Ha 3HaTh: MOHATUS IWIMH- | OOBSICHATH, YTO NMpuHHMaeTcs 3a | KoMMyHUKaTUBHBIE: omnpeaensaTs 1enu | PopMupoBaHue
3aJady 10 | MCHOJIb30BaHUE JPUUYECKOI ITOBEPXHOCTH, | IUIOMIAZAh OOKOBOW IMOBEPXHOCTH | U (YHKIMHM yYacTHHKOB, CIOCOOBI | yCTOHYMBOMN
TeMe TEOPHH O NWJIMHAPE | IWIMHIpA " €ro | NWIMHIAPA, BHIBOAWTH (OPMYINBI | B3aMMOAEHCTBUS; IUIAHMPOBATH OOIIME | MOTHBALMU K
«ITonsTne 2JIEMEHTOB (6okoBoit | momanei OOKOBOW ¥ TONHOW | CITOCOOBI paboTHI; 00MeHMBATHCS | MPOOIEMHO-TIOUCKOBOM
UJIMH/IPA. MOBEPXHOCTH, OCHOBAHHH, | MOBEPXHOCTEW  IWIMHApPA U | 3HAHUSIMH MEXAY YiICHAMH IPYINbI s | JEeSTeIbHOCTH
[Tnomans 00Opa3yronmx, ocH, | popmyiy 00béMa HMIMHIIPA, NpUHATHS 3QPEKTUBHBIX COBMECTHBIX
TIOBEPXHOC BBICOTHI, panuyca), peLIeHU.
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TH pa3BepTKH O0KOBOH | MCHONB30BaTh 3TU (GopMynsl pu | PeryasituBHble: GOpMUPOBATH LIENCBBIE
UJIMH/IpA TIOBEPXHOCTH LWIMHJPA; | PELICHHUH 3a/1ad YCTAaHOBKM  y4ueOHOH  JIeATeNIbHOCTH,
». CEeUeHUs LWIMH]PA; BBICTPAUBATh HOCIIEJ0BAaTENbHOCTD
(dopmyIbt JUISt HEOOXOTUMBIX orepanuii.
BBIUHMCIICHUS  IUIOIIAIN ITo3naBaTeibHbBIE: OCYLIECTBIATH
OOKOBOH W TOJHOH CpaBHEHHE W  KJaccHU(UKalMiO 1o
MIOBEPXHOCTH LIMIIMHJPA. 3aJaHHBIM KPUTEPHUSIM
YMeTh: pemars 3a1a4uu 110
TeMe
24 [onstne Pabora Hajx | 3HaTh: TOHATHS KOoHHWYe- | OOBACHATS, 9TO Takoe | KoMMyHHKaTUBHBIE: BeIcTymmBaTh | @opMupoBanue
KOHyca. omuOKaMH. CKOH MOBEPXHOCTH, KOHYCa | KOHMYECKas IOBEPXHOCTb, €€ | MHEHHUE WICHOB KOMaH/bI, He epeduBasi . | CTapTOBOM MOTHBALUH
INonsTre u ero 31eMeHTOB(00KOBOH | 0Opasyromye, BEpIINHA U OCh, PerynsiruBHbIe: MPOTHO3MPOBATh | K M3YYEHHIO HOBOTO
KOHUYECKOH MIOBEPXHOCTH, OCHOBaHMSA, | KAKOE TEJIO HA3BIBACTCS KOHYCOM | PE3yibTaT YCBOCHUS Marepuana,
HOBEPXHOCTH. BEpIINHBI, O00OpPa3yIOIUX, | M KaK Ha3bIBAIOTCS €T0 3JIEMEH- OIpe/IeATh IPOMEKYTOUHBIE 11U
Konyc u  ero | ocu, BBICOTBI); CEYEHHS | ThI, YTO IPEICTABIAIOT COOOH IMo3naBarenbHbIe: OCYIIECTBIATh
IJIEMEHTBI KOHYyca. 0CEBOE CCUCHUE KOHYCa ¥ CCYCHUE | CpaBHEHME W  KJIACCH(UKAIMIO MO
(boxoBast IUIOCKOCTBI0, IEPIEHANKYIISIPHON | 3alaHHBIM KPHUTEPHSIM. Ymets
YMeTsh: pemaTh 3aAadd 1O
HOBEPXHOCTb, rene K OCH, KaK MOMY4aeTcs KOHYC AQHAJIU3UPOBATh OOBEKTHL C BBLICICHHEM
OCHOBaHHE, IyTEM BpAlllEHUs €r0 OCEBOIO MPU3HAKOB.
BEpIINHA, CEUYEHHs BOKPYT OCH
obpasyromiue, och,
BeIcoTa). CeueHus
KOHYca
25 IInomans Pa3BepTka GOkOBO¥M | 3HaTh: MOHATHUE | OOBSICHATH, YTO IpuHUMaeTcs 3a | KoMMyHuKkaTHBHBIe: onpenensaTsh nenu | @opmupoBanue
MOBEPXHOC | MOBEPXHOCTU pa3BepTKH OOKOBO#i | mIomans OOKOBOH MOBEPXHOCTH | M (YHKIMM  y4aCTHHKOB, CIIOCOOBI | YCTOHUMBOH
TH KOHyca. | KoHyca. Ilnomazab | MoBEpXHOCTH KOHyca; | KOHyca, BBIBOOUTH  (OPMYIBI | B3aMMOJECHCTBHS; IUIAHUPOBATH OOIIME | MOTHBALUH K
00KOBOI1 U ONHOI GbopMytsl TIOMAAN OOKO- | IUIOIALe OOKOBBIX M IOJHBIX | CHOCOOBI paboTsL; 0OMEHHUBATHCS | MPOOIEMHO-TTONCKOBOM
MOBEPXHOCTH BOM u TIOJTHOHM | MOBEPXHOCTEH KOHYyCa U | 3HAHMAMH MEXIy WICHaMU TPYNIBI A | JeATeIbHOCTU
KOHyca. PemieHne | moBepXHOCTH KOHYyca. YCE4EHHOTO KOHyca; | IPUHATHA 3(P(EKTUBHBIX COBMECTHBIX
3a7a4 Ha BBIYHC- VMeTh: pemath 3aziaun 1o (1)0p.IT/IyJ'II/Ip0BaTB TeopeMy 00 | peleHHi.
JIEHue  IUIOLIAJH 00béMe KOHYyCa, PerynsiruBHbIe: OpMHUPOBATH IIEJIEBEIE
GOKOBOI U MOJTHOM eme YCTAaHOBKM  Y4eOHOHW  JeATeNbHOCTH,
HOBEPXHOCTH BBICTPauBaTh MOCJIEI0BATEBHOCTD
KOHYca HEOOXOANMBIX onepanui.
IMo3naBarenbHbIe: OCYIIECTBIIATH

CpaBHEHHE U KIACCU(PHUKAIHIO TI0
3a/1aHHBIM KpUTEPUAM

15




26 Vceuennsl | IlonsTus 3HaTh: TOHATHS | OOBSACHATH kakas  ¢urypa | KommyHukaTuBHbBIe: criocoOcTBoBaTh | PopMUpoBaHUE
it KOHyC YCEUEHHOTO YCEUYEHHOT0 KOHYCa M €ro | Ha3bIBaeTCs YCEUEHHBIM KOHYCOM | (OpMHPOBAHHIO Hay4YHOTO | HABBIKOB OCO3HAaHHOIO
KOHyca U  €ro | 3JIEMEHTOB (6oKxOBOI | M Kak Ha3bIBAIOTCA.€T0 3JIEMEHTHI; | MUPOBO33PEHUS. BBIOOpA HaunOoJee
3JIEMEHTOB MIOBEPXHOCTH, OCHOBAaHMH, | BBIBOOUTE  (opmyny  o00béma | PeryasiTHBHBIE : OIIEHMBAaTH BECOMOCTH | 3(deKTHBHOTO
(boxoBo#t BEpLIMHBI, 00pa3yIOINX, | yCEUEHHOTO KOHYCa, | MPHUBOJUMBIX JIOKa3aTeIbCTB U | cnocoOa peleHus
MOBEPXHOCTH, OCH, BBICOTBI); CEYEHHUS | HCIIOIB30BATH (hopMynBl | paccykaeHHH.
OCHOBaHUH, YCE4YEHHOI'O KOHYCa. mwiomaned  nosepxHoctedl U | Ilo3HaBaTesbHBbIE: OCYILECTBIIATE
BEPIINHEI, 00BbEMOB KOHyca M YCEYEHHOTO | pacIIMPEHHBII MOMCK HHPOPMAIUU
o0pasyromuux, ocy, YMCTE: peIliaTh 3312 1o KOHYycCa MpH pelIeHNH 3a1a4
BBICOTHI). CedeHust Teme
YCEYEHHOTO
KOHYyca
27 Konyc. Pewenue 3agau no | 3HaTh: MOHATHUS | OOBACHATH kakas (¢urypa | KommyHukaTuBHBIe: criocoOcTBoBath | dopMupoBaHUe
Pemienne TeMe «KoHyc. | xoHHYECKOH Ha3bIBACTCSl YCEYEHHBIM KOHYCOM | (hOPMHUPOBAHHIO Hay4YHOTO | HABBIKOB OCO3HAHHOIO
3aad. YcedyeHHbI KOHYC. | ITOBEPXHOCTH, KOHYyCa H M KaK Ha3bIBAIOTCS.CTO IEMEHTHI; | MUPOBO33PCHUSI. BEIOOpA Hanboiee
[Tnomans €T0 3JIEMEHTOB, Pa3BEPTKU | BHIBOAUTH  (opMyiny  o00béma | PeryasiTuBHBIE : OlleHMBaTh BECOMOCTh | 3 deKkTHBHOTO
MOBEPXHOCTHU OOKOBOW  TOBEPXHOCTH | YCEYEHHOIO KOHYyCa, | MPUBOAMMBIX JIOKa3aTeIbCTB U | cnocoba pemeHus
KOHYca u | KOHyca, YCEUEHHOTO | HMCIOJIb30BATh (dhopMynbl | paccykaeHHH.
YCEYCHHOTO KOHyCa W €ro 3JIE€MEHTOB; | miomianeii  moBepxHocTeidl  u | Ilo3HaBaTeJibHBIE: OCYILECTBIIATh
KOHYycCa» bopmyIsl omagu | 00bEMOB KOHyCa M YCEUEHHOTO | pacHIMPEHHBIH MOMCK HHYOpMALUH
OOKOBOW W IOJHOH I0- KOHYca IIpU PELICHUU 3a1a4
BEPXHOCTH  KOHyca |
YCEYEHHOTO KOHYCa;
CeYEHHS KOHYyca U
YCE4EeHHOTO KOHYca.
YMeTs: pemiath 3a1a4u 1o
TeMe
28 Coepa wu | Pabora Han | 3Hark: nousatus coepsl u | DopmynupoBath  ompeznenenus | KomMyHMKkaTHBHBIE : OpraHu3oBbiBaTh | DopmupoBaHue
mrap. OIMNOKAMH. mapa M ux 3JIeMeHToB(pa- | cepbl, e€ LeHTpa, pamuyca U | | IUITAHUPOBATh yueOHOE | HaBBIKOB OpraHW3aluu
IMonstus chepsr n auyca, JUaMeTpa); | AnaMeTpa; COTPYJHHYECTBO €  YYHMTeJIeM M | M aHalM3a  CBOCH
napa u UX | YpaBHEHHUS HOBEPXHOCTH; OJTHOKJIACCHUKaMH. JeSITeIbHOCTH,
9JIEMEHTOB (paauy- | BBIBOJA ypaBHEHHS C(EpBbI. PerynsiruBHbIe: OIIpe/eNIsiTh | caMOaHaIn3a u
ca, Jauamerpa). | YMeTh: pelath 3a1a4u 110 MOCJIC/IOBATENILHOCTE  [TPOMEXYTOUHBIX | CAMOKOPPEKIHH
IMonsitue TEMe LeJiel ¢ y4eToM KOHEYHOI'O pe3yJibTara, | y4eOHOMH JesITeNbHOCTH
ypaBHEHHs COCTaBIIATH IJIAH TOCIIE0BATEIFHOCTH
TTIOBEPXHOCTH. JIeHCTBUI.
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BriBoa ypaBHEHUS
chepsl

ITo3HaBaTe/IbHBIE: YMETb
OCYIIIECTBIISATH aHAIN3 OOBEKTOB,
CaMOCTOSITENIBHO HCKaTb M OTOHpaTh
HE00X0IMMYI0 HHPOPMAIIHIO.

29 Bzaumuoe | Tpu crydast | 3HaTh: TPH cirydas B3amM- | MccremoBaTh B3auMHoe | KoMMyHHKATHBHBIE: nposABIATh | DopMUpoBaHUE
pacrojyioxxe | B3aUMHOT'O HOTO pAacIoOoKEHHs | pacroioXkeHne chephl U MPSIMON | TOTOBHOCTh K OOCY)KIGHHWIO pa3HBIX | IEJEeBbIX  YCTaHOBOK
HHUE cepsl | pacmorIoKeHUs chepsl W  IDIOCKOCTH; TOYEK 3peHHs W BEIpabOTKe oOmell | yueOHO AeaTenbHOCTH
" ctepst U | TOHATHA KacaTeIbHON (TpymnmoBoit) mo3uINN ®dopmupoBaHHe
IUIOCKOCTH | TTOCKOCTH. IUIOCKOCTH K cepe, TOUKH PeryasiTuBHBIE: OCO3HABATH KAYECTBO U | HABBIKOB aHamms3a,
. Kacarenpnas KacaHus;  CBOIHCTBO W YPOBEHb YCBOCHHS COIIOCTABJICHUS,
KacarenbH | miuockocTs k cepe, | IPU3HAK KacaTeIbHOM ILIO- IMo3naBarenbHbIe: CO371aBaTh | CPAaBHEHHUSA
ast TOYKa KacaHus. | CkocTH K chepe ¢ CTPYKTYPY B3aHMOCBSI3€Hl CMBICIOBBIX
IUIOCKOCTL | CBOMCTBO U | JloKa3aTenbCTBaMU. €UHUI] TEKCTa
K cepe. MPU3HAK

Pep P . YMeTh: pemars 3aJa4u 1o
KacaTeJbHOH
TeMe
IUTOCKOCTH K cepe.
Pewenue 3anay

30 [Tnomanp Ioustust  cdepswl, | 3HaTh: mOHSATHA Ccdephl, | GOPMYITUPOBATH omnpeneneHue | KoMMyHMKaTHBHbBIE: pa3BuThH y | ®opmupoBanue

cdepsl ONMCAaHHOM OKOJIO | OIMCAaHHOM OKOJIO | Kaca- yyammxcsi MpeAcCTaBJIeHHMe O MecTe | yCTOWYHBOM
MHOTOTPaHHAKA ¥ | MHOTOTpaHHHKA U | TeNpHOM mpsAMOM K  cdepe, | MaTeMATHKH B CHCTEME HAYK. MOTHUBALIH K
BIIHCAHHOM B | BOHUCAaHHOH B  MHOTO- | (OPMYNHpPOBaTH M JIOKa3bIBaTh | PeryisiruBHBIE: (OPMAPOBATH IeJIEBbIe | O0YUCHUIO
MHOTOTPaHHUK. I'paHHUK; (opMyny | TeOpEeMBI O CBOMCTBE M NPU3HAKE | YCTAHOBKH Y4eOHOH JIeATENbLHOCTH.
Dopmyia wromany cepbl. YMeTh: | KacaTelbHOH HNpsMoit IMo3naBaTe/bHBIE: Pa3IMYaTh METOIbI
wIomaan cQepsl. | peuars 3a4a4y 10 TeMe MO3HAHMS OKPY:KAI0IIero MUpa 1Mo ero
Pemenne 3amau Ha nessiv (Ha0sroeHue, OonbIT, IKCIePUMEHT,
HaxOoXJICHHE MO/IeJIMPOBAHHE, BbIYHCJIEHHE)
TUTOIIAIH CephI

31 Pewmenue 3akpenieHue 3HAaTh: OHATHA CEpPHI, YMmers OIMCHIBATh n | KommynukatuBHble: onpenenats nenu | PopmupoBanue

3aJad 10 | TEOPEeTHYECKUX apa S EMEHTO aHAIM3NPOBATH B3aUMHOE | 1 (YHKIMM YYacTHHKOB, CIIOCOOBI | yCTOWYHMBON
o juit n Hux JICMCHTOB o
TeMe 3HaHMH 0 TEME. p ’ | pacmonoxeHue TIPSIMBIX 1 | B3aMMOJAEHCTBUS; IUIAHMPOBATH OOIIME | MOTHBALMU K
YpaBHEHHsI TOBEPXHOCTH, . .
«chepa» N IUIOCKOCTEH B IPOCTPAHCTBE, | CHOCOOHBI paboTsr; 0OMEHHBATHCS | TPOOIEMHO-TIOUCKOBOM
CoBepIIEHCTBOBaH | KacaTeIbHOW IUIOCKOCTH K
BBITIOJTHATD YEPTEKH 110 YCIIOBUAM | 3HAHUSIMU MEXAY YiI€HaMH I'PYNIbI IS | JEeSTeIbHOCTH
e HaBBIKOB | cepe, TOYKM KaCaHUS;
. 3ajad. npuHATHS  3(PQEKTHBHBIX COBMECTHBIX
penieHus 3a1a4y CBOHCTBO M IIPHU3HAK

KacaTeNIbHON IUIOCKOCTH K
chepe; ypaBHeHHE CheEpHI;
¢dopmyry mwiomanu chepsl.

Pemats ITAHUMETPUICCKUE U
HpOCTeﬁmHe CTCPCOMCTPUYCCKUC
3aJlayi Ha HaXO0XICHHC

peLIeHUMN.

PerynsiruBHbIe: (OpMHUPOBATH IIEJIEBEIE
YCTAaHOBKM  Y4eOHOW  JeATeNbHOCTH,
BBICTPauBaTh IOCJIEA0BATEIIBHOCTD
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YMeTh: pemarp 3a7a4u 1o
TEME

TEOMETPUYECKUX BEIMUYUH (JUIMH,
YTJIOB)

HEOOXOAUMBIX omeparuii.
IMo3naBaTebLHbIE: OCYILIECTBIIATh
CpaBHCHHE M  KJIACCU(PUKAIMIO  TO
3aJ[aHHBIM KPUTEPHUSIM

32 Pemenne IToBTOpEeHNE 3HaTe: mNOHATHA cdepsl, | 00BACHATb, KAKOH MHOrorpaHHUK | KoMMyHHKATHBHBIE: pa3BUTH y | PopmupoBanne
3aJad 10 | MOHATHH  cQepbl, | OMHCAHHOW OKOJIO | Ha3bIBA€TCA OIMCAHHBIM OKOJIO | yYAIIHXCSl MpeNCTaBJIeHHE O MecTe | yCTOMYMBOU
TeMe OIMCAaHHOI OKOJIO | MHOTOTpaHHUKA u | chepsl U Kakol — BIIMCAHHBIM B | MATEMATHKH B CHCTEME HAYK. MOTHBalUU K
«unmueap, | MHOTOTpaHHMKA M | BIMCAHHOH B MHOTO- | cepy PerynsituBHbIe: (JOPMUPOBATD 1LieJIeBbIe | O0YYEHHIO
map 1 | BIHCAaHHOU B | I'paHHUK. YCTAHOBKHM Yy4eOHOil JesiTeJIbHOCTH.
KOHYC» MHOTOIpaHHHK . ITo3HaBaTebHBIC: Pa3IMYATh METObI
YMeTsh: pemiaTh 3aAadd 1O
Tene MO3HAHMS OKPY/KaIOLIero MHUpa Mo ero
nessiM (Ha0Js1roeHue, OoNnbIT, IKCIIEPUMEHT,
MO/ IMPOBAHME, BbIYUC/ICHHE)
33 Pewenune Pemenne 3amau Ha | YMeTh: pemath 3agadul mo | OOBSICHATH KaKue kpuBble | KoMMyHUKaTUBHBIE: Pa3BUTh y | ®opmupoBaHue
3aJa4 IO | BIHMCaHHBIC B | TeMe MOJTy4aroTCs B CEYCHHUAX | yyalIuXcsl NpeicTaBJIeHHe O MeCTe | YCTOWYMBOM
TeMme chepy wu  omu- NUINHAPUYECKOH  MOBEPXHOCTU | MATEMATHKH B CHCTEME HAYK. MOTHBallU1 K
«unmueap, | caHHbIC OKOJIO Pa3IMYHBIMH IIOCKOCTSIMA PerynsituBHbIe: (pOPMUPOBATH IeJIEBbIe | O0YYEHHIO
map u | chepsl YCTAHOBKM y4eOHOH /JeATeJbHOCTH.
KOHYC» MHOTOIpaHHHUKH ITo3HaBaTenbHBIE: PA3INYaATh MeTOABI
MO3HAHMS OKPY/KaIOLIero MHUpa Mo ero
HeIsiM (Ha0J1I0/IeHHe, ONBIT, IKCIIEPUMEHT,
MO/Ie/IMPOBAHME, BbIYHC/IEHHE)
34 Ypok IToaroroBka K | 3HaTh: moHATHA uHApa | OOBACHATH KaKue kpuBble | KommyHukaTuBHble: onpeaensate 1ean | GopMupoBaHue
0000111eHH KOHTPOJIBHOM u ero JJIEMEHTOB, | IOIYy4YarOTCs B CeUCHUSIX | U (PYHKIMH  YYaCTHUKOB, CIOCOOBI | YCTOWYHMBOM
oro pabote. Pemenue | passeprtku OOKOBOM | KOHMYECKOH TIOBEPXHOCTH | B3aMMOJAEHCTBHUS; IUIAHMPOBATH OOIIME | MOTHBALMN K
MOBTOPEHH | 3a/1a4 IO TeMe MOBEPXHOCTH  IWJIMHAPA, | PA3ITHYHBIMU ITIOCKOCTAMH CIOCOOBI paboThl; 00OMEHUBATHCS | MPOOIEMHO-TTONCKOBOM
1 10 TeMe KOHyCa M €ro 3JIEMEHTOB, 3HAHUAMH MEXIY WICHaAMH TPYIIB! Ui | JeSITeIbHOCTH
«Iunuuap, pa3BepTKU 60KOBOI OpUHATHS 3P (GEKTHBHBIX COBMECTHBIX
map u MIOBEPXHOCTHU KOHYCa, peIeHH.
KOHYC» YCEUEeHHOTO KOHYCa W €ro PeryasTuBHble: popMUPOBATH IIEJICBBIC

3JIEMEHTOB, cephl U mapa

YCTAaHOBKHU y4eOHOU JesATEIHHOCTH,
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U HUX DJIEMEHTOB, YypaB- BBICTPaNBaTh MOCJIEI0BATEBHOCTD
HEHUs TIOBEPXHOCTH, HEOOXOAUMBIX omnepanuil.
KacaTeJIbHOHM IUIOCKOCTH K IMo3naBarenbHbIe: OCYIIECTBIISATH
chepe, TOUKH KacaHUS; CpaBHEHHE ¥  KIACCHPUKAIHMIO IO
cedeHust LWITMHIpA, 3aJ]aHHBIM KPUTEPHUSIM
KOHyca M  YCEYEHHOIO
KOHYcCa;

35 Kontpoas | IIpoBepka 3Hauui, | 3aTe:  dopmynsl g | HaydnTses NpUMEHATh | Kommynukamugenwsle: ynpasiate cBouM | DopmMupoBaHue
Hasi YMEHHH ¥ HABBIKOB | BBIYHCIICHHS IUIOINAAN | IPUOOpPETEHHbIE 3HAHUS, YMEHUS, | IOBeJCHUEM (KOHTPOJIb, CAMOKOPPEKLIUS, | HABBIKOB CaMOaHaln3a
padora Ne 110 TEME OGoKOBOH u MOJIHOM | HABBIKH B KOHKPETHOH | OIIEHKAa CBOETO PE3yibTaTa). U CAMOKOHTPOJIS
2 no Teme MOBEPXHOCTH  IWIMHAPA, | JEATEIBHOCTH Pecynamuenuie: dopmupoBaTh
«mnmng TUTOLIA N OOKOBOM it CIHOCOOHOCTE K MOOWIM3AaIMA CHI |
p, map u TIOJTHOH MIOBEPXHOCTH 9HEpPIUH; CIIOCOOHOCTH K BOJICBOMY
KOHYC» KOHyca H  YCCUYCHHOTO YCHUJIHIO B ITPEOI0JICHIH NPEMATCTBUHA.

KOHyca, rIomanu cepsl; Ilo3nasamenvnoie: BHIOUpaTH Hanboee
CBOMCTBO M TpHU3HAK 3¢ PeKTHBHBIE CIOCOOBI PEIICHNUS 3a1a4.
KacaTeJbHOHM IIOCKOCTH K

ctepe; ypaBHeHue chepsl.

Ymemow: pemats 3a1aun no

TeMe

36 Amnanus Pabota Han | 3Hate:  Qopmynel  ans | Hayuurtscs npuMeHsITs | Kommynukamugnuie: ynpapinsate cBouM | PopMHpOBaHHE
KOHTPOJIbH OIINOKAMH. BBIYUCJICHUSA mIomaan HpI/IO6peTeHHI)Ie 3HaHUA, YMCHUA, IIOBCACHUCM (KOHTpOJ'H), CaMOKOPPEKIUA, HaBBIKOB CaMOaHa/Iu3a
oii pabotsl. | CoBepuieHCTBOBaH | OOKOBOI u TIOJTHOW | HaBBIKK B KOHKPETHOH | OIIEHKA CBOETO Pe3yJbTara). 1 CaMOKOHTPOJIS
3auer 2. ue HaBBIKOB | TIOBEPXHOCTH  HWJIMHJIPA, | AEATEIBHOCTH Pezynamuenvie: ¢dbopMupoBaTh

pemieHus 3a1ad Mo | mwiom@anid  OOKOBOM | CIOCOOHOCTh K MOOWIM3aIMu CHI |
TeMe TIOJTHOM TIOBEPXHOCTH 9HEpPIUH; CIIOCOOHOCTH K BOJIEBOMY
KOHyca M  yCEYEHHOTO YCHJIHIO B ITPEOI0JICHIH IPENSTCTBUH.

KOHyca, IMJoImanu chepsr;
CBOWCTBO W  TpPH3HAK
KacaTebHON IUIOCKOCTH K
chepe; ypaBHeHUE cdephl.
Ymems: pemarts 3a1aun o
TeMe

ITo3nasamensnste: BeIOUpaTh Hanboiee
3¢ deKTHBHBIE CIOCOOBI PEIICHHUS 3a1a4.

I'nasa VII. O6bemsl Tea (174.)
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37 ITonsiTne ITonstne oOwvema. | 3Harh: moHsATHE OoOBeMma; | OOBACHATH, Kak  u3MepstoTcs | KoMMyHHKaTHBHbBIE: posiBIATE | DPopMUpoBaHUE
00béMa. CgolicTBa 00bEMOB. | CBOHCTBa 00beMOB; | 00BbEMBI Tell, IPOBOJIS aHAJIOTHIO C | TOTOBHOCTh K  OOCYXKICHHIO pasHBIX | LENEBBIX  yCTaHOBOK
O0béM Teopema U | TeopeMy M CIEACTBHE 00 | M3MEpPEHUSIMH IUIolmanel | Touek 3peHus W BbIpaboTKe o0miel | yueOHOH nesaTeNbHOCTH
TIPSAMOYTOJ | CIIEICTBHUE 00 | oOpeMe MPAMOYTONBEHOTO | MHOTOYTOJBHUKOB,; (TpymnmoBoit) mo3uIuu ®dopmupoBaHHe
BHOTO o0Beme napaJsuiesienunesa. PerynsiTuBHbIE: OCO3HABATh KAYECTBO M | HABBIKOB aHan3a,
napajienie | npsMOYToJIbHOTO VMeTh: petath 3aaqu 1o YPOBEHb YCBOCHHS COIIOCTABJICHUS,
nHIenaa. napaJuiesienumnesa. IMo3naBarenbHbIE: co3JaBaTh | CPAaBHEHHUSA

Pewrenve 3amau Ha eme CTPYKTYPY B3aMMOCBSI3€il CMBICIOBBIX
BBIYHCIICHHE €/INHMI] TEKCTa

o0bema

MPSIMOYTOJIEHOTO

napaJulesIenuIe1a

38 O6BéM Teopema U | 3HaTh: TEOpEMY 1 | hopMyIHpPOBaThH ocHOBHble | KoMMyHHKATHBHBIE: pa3BUTH y | ®opMupoBaHue
HpSIMOYTOJI | CIEACTBHE 00 | cnmenctBue 00 o00BeMe | CBOWMCTBa 0OBEMOB M BHIBOJUTH C | y4alIMXCs MPEACTaBICHHE O MeCTe | YCTOWYHMBOM
BHOTO o0beme MIPSMOYTOJIEHOTO UX ToMoIsio Gopmyiny odbema MAaTEMATHKH B CHICTEME HayK. MOTHUBALUH K
napajuiesie | mpsiMOyroJbHOTO napaJulesenuesa. MPSIMOYTOJIEHOTO PeryasituBHbIe: (GopMupoBath IieneBble | OOYUCHHIO
numnena. napaJulesenumesa. napajulesiennumne1a YCTAaHOBKM  y4eOHOH  JeATeNbHOCTH.

YMeTh: penrath 3a1a4u 1o
Pewrenve 3a1au Ha IMo3naBaTesibHBIE: PAa3IMYaTh METOJBI
BBIYHCIICHHE reme TIO3HAHMST OKPYXKAFOIIIET0 MUpPA 10 €0 LIeIsM
obbeMa ps- (mabmrofieHWe,  OMBIT,  JKCICPUMEHT,
MOYTOJIBHOTO MO/ICJIMPOBAHKE, BHIYUCIICHHE)
napasJiesenuneaa

39 O6BeM Pemenne 3amau Ha | 3HaTh: moHATHE oObema; | @opMmynupoBaTh M J0Ka3biBaTh | KoMMyHHKATHBHBIE: nposBiATe | PopMupoBaHUE
npsSMOi BBIYHCIICHHE CBOHCTBa 00bEeMOB; | TeopeMbl 00 O00beMe MpPsSIMOI | TOTOBHOCTh K OOCYXKIEHHMIO pa3HBIX | LIEJIEBBIX  YCTAaHOBOK
MPU3MBI o0beMa  TpSAMOH | TeopeMy M CIEICTBHE 00 | IPHU3MBI, pemats 3aJa4yd, | TOYSK 3peHHs U BbIpaboTke o0Omel | yueOHOH neaTenbsHOCTH

MPU3MBI oObeMe MpSMOM MPU3MBI | CBSI3aHHBIE € BBIYMCIEHHEM | (TPYIIIOBOM) MO3HINA dopmupoBaHue
00bEMOB 3TUX TEI PerynsiTuBHBIE: OCO3HABATh KAYECTBO M | HABBIKOB aHaIn3a,
VYMeTh: pemars 3a/1a4u 110
YPOBEHb YCBOCHHS COIIOCTABJICHUS,
eme ITo3naBarenbHbIe: CO3/1aBaTh | CPaBHEHUS
CTPYKTYPY B3aMMOCBSI3€il CMBICJIOBBIX
€/IMHUI] TEKCTa

40 O6BpEM Teopema 06 o6beme | 3HaTh: TeopeMy 00 oobeme | PopmynupoBaTh W JOKa3bBaTh | KOMMyHHKaTHBHBIE: pa3BUTh y ydamuxcs | @opMupoBaHUe

WWIMHAPA | HWJIMHIPA. LMJIMHIPA C J0KA3aTeNIbCT- | TeopeMbl 00 00beMe IMJIMHAPA; | HPEICTABICHHE O MecTe MaTeMaTWKH B | YCTOWYHMBOM
Pemenne 3aa4 Ha | BOM. pemiate 3aja4d, CBS3aHHBIE C | CHUCTEME HayK. MOTHUBALIH K
BBIYKCIICHHE BBIYHCIIEHHEM 00BEMOB 3THX Tell | PerynsiruBHble: QopmupoBaTh IeeBble | 00ydIEHUIO
o0beMa UIMHAPA U YCTQaHOBKM  Y4eOHOH  JIeSITeNbHOCTH.
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HCTIONIb30BaHME YMeTh: penrath 3a1a4uu 1o ITo3HaBaTe/NbHbIE: DPA3IUYATH METOJBI

TeopeMbl 00 00beMe | Teme TIO3HAHMSI OKPY>KAIOIIETO MHPA T10 €ro eJsIM

LMITMHIpA (HabmroneHue,  OMBIT,  OKCIEPHMEHT,
MOJICJTMPOBAHFIE, BBIIHICIICHIIE)

41 O6BpéM Teopema 00 | 3nats: Teopemy 00 | BriBomuth uHTerpanbHyio | KommyHukaTtuBHble:  crocobctBoBath | DopMupoBanme
HaKJIOHHOH | 0ObeMe HAaKJIOHHOH | o0beme HaKJIOHHOH | opmyny — Ais  BBIYMCIEHHS | (POPMHUPOBAHHIO HAyYHOTO | HaBBIKOB OCO3HAHHOTO
HPU3MBIL. OpU3MBI W €€ | TIPU3MBI c JOKa- | 00BEMOB TET U JIOKA3bIBATH C €€ | MHPOBO33PEHHS. BEIOOpA Hanboiee

pUMEHEHNE K | 3aTENbCTBOM. MOMOIIBI0 TeopeMbl 00 o0beme | PeryJsiTUBHBIE : OICHHUBATH BECOMOCTH | 3((EKTUBHOTO
pELICHUIO 33134 ) HaKJIOHHOM TNpHU3MBL, 00 00BEME | MPHUBOAUMBIX JIOKa3aTeIbCTB u | croco0a peneHus
YMeTh: penarth 3a1a4u 1o N
KOHYCa, TINPaMHIBL; paccyxIeHui.
Teme ITo3HaBaTenbHbIE: OCYIIECTBIISATH
pacIIMpeHHbIH TOUCK HHPOPMAIH

42 O6BEM Teopema 00 | 3Hath:  Teopemy 006 | BeiBomuth uHTerpansHyo | KoMMyHuKaTHBHBIE: nposBiATs | PopMupoBaHUe

MIAPaMUIbI o0beMe mupaMuibl | o0beMe  mupamuisl € | GOpMyIy TSt BBIUUCIICHHS | TOTOBHOCTh K OOCYXJIEHHIO Ppa3HBIX | LEJEBBIX YCTaHOBOK
U €€ TIPIMEHEHHUE K | J0Ka3aTeJbCTBOM. 00BEMOB TeNT M JOKa3blBaTh C €€ | TOUeK 3peHHs U BbIpaboTke oOmiel | yueOHOH neaTensHOCTH
pelIeHuto 3aaa4 MOMOIIBI0 TeopeMbl 00 00BeMe | (IPYIIOBOil) MO3UIIUU dopmupoBaHue

VYMeTh: pemars 3a1a4u 110 . .
HaKJIOHHON TNpu3Mbl, 00 oObeme | PeryJjsiTHBHBIE: OCO3HABATH KAYE€CTBO U | HABBHIKOB aHaJm3a,
reme KOHYCA, TINPaMHIBI; YPOBEHb YCBOCHHS COIIOCTABJICHUS,
ITo3naBarenbHbIe: CO3/1aBaTh | CPAaBHEHUS
CTPYKTYpPY B3aUMOCBSI3€M CMBICIOBBIX
€IMHHIL] TEKCTa
43 O6bem Teopema 06 oObeme | 3HaTh: TeopeMy 00 | BBIBOJIUTH hopmybt it | KoMMyHHKATHBHbBIE: pa3BuThH y | ®opmupoBanue
KOHyca koHyca. @opmyna | obwveme KOHYca C | BBIUUC/IEHHSA O0OBEMOB YCEUEHHOH | yyamimxcsl MNpeaAcTaBjieHHMe O MecTe | yCTOH4nBOil
o0beMa yCedeHHOTO | JI0Ka3aTeIbCTBOM; IMPaMUJBl U YCEYEHHOTO KOHYCa; | MaTeMaTHKH B CHCTeMe HAYK. MOTHUBALIH K
KoHyca. Pemenne | dopmyny oObeMa | pemiaTb 3ajayd, CBsi3aHHbIE C | PeryasiruBHbie: popMHPOBATH ILejIeBbie | O0YUCHHIO
3a1a4 Ha  HC- | YCEUSHHOIO KOHYca. BBIYMCIIEHHEM OOBEMOB 3TUX TEJl | YCTAHOBKH Y4YeOHOH JeATeJbHOCTH.
MIOJIb30BaHNE . IMo3naBaTe/bHBIE: Pa3iMYaTh METOIbI
YMeTs: pemiath 3a1a4d 1o
TeopeMsl 00 00BeMe Tene TO3HAHMSI OKPY:KAIOIEero MHpPa 1Mo ero
KOHYyca u ee HeJIsiM (Ha0J1roeHue, ONnbIT, IKCIIEPUMEHT,
CIIEICTBHSA MO/IeJIMPOBAHHE, BHIYHCJ/IEHHE)

44 Pewenune Pabora Haja | 3HATH: OocHOBHYIO | OOBSICHAT Kak  m3MepstoTcs | KoMMyHHKAaTHBHBIE: nposABIATh | DopMUpOBaHUE
3aJad IO | OMIMOKaMH. (dbopMyiy Uit BEIYMCICHUS | 00BEMBI Tell, IPOBOJIS AHAJIOTHIO C | TOTOBHOCTh K  OOCYXKICHHIO pasHbIX | LHENEBBIX  YCTAHOBOK
TeMme OcHoBHas GopMyna | 00bEMOB Tell. N3MEpEeHUSIMH Iomaney | Touek 3peHus W BbIpaboTke o00miel | yueOHOH nesaTeNbHOCTH
«O06BeM JUIL  BBIUUCIICHUS MHOTOYI'OJIbHUKOB; (TpymnmoBoif) mo3unuu dopMupoBaHue

YMeTh: pemars 3a/1a4u 110
Teln 00beMOB TeJL. PerynsiTuBHBIE: OCO3HABATh KAUECTBO M | HABBIKOB aHaJmn3a,

Pemenue 3agau Ha

TEME

YPOBEHb YCBOCHHUS
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BpaIlICHUsS | HAXOXKACHHE ITo3HaBaTenbHbIE: CO37aBaTh | COMOCTABICHMUA,
» o0beMOB  Tel € CTPYKTYpPY B3aMMOCBSI3€il CMBICIOBBIX | CpPaBHEHHMS
TIOMOIIBIO OTIpese- €/INHMI] TEKCTa
JICHHOTO MHTETpaja

45 IIpoBepou | @opmyiner 06beMOB | 3HATE: ocHOBHYIO | Hayuutbcst NpUMEHATh | Kommynukamuensle: ynpasiate cBouM | dopmMupoBaHue
Has paboTa | Tell. (opMyJIBI U1l BBIYUCIICHUS | IPUOOpPETEHHBIE 3HAHUS, YMEHUS, | ITOBEJCHUEM (KOHTPOJIb, CAMOKOPPEKIHS, | HABBIKOB CaMOaHaJIM3a
o  TEMe: 00BEMOB TETL. HaBbIKH B KOHKPETHOH | OIIEHKAa CBOETO PE3yibTaTa). 1 CaMOKOHTPOJIS
«O0BeMBI JIESITeTTHHOCTH Pezynamusnuie: ¢dopMHpOBaTH

YMeTh: pemats 3a1auu 1o
TEm» CIOCOOHOCTh K MOOWIM3aIMU CHIT U
reme SHEPTHH; CIOCOOHOCTH K BOJEBOMY
YCHIMIO B IPEOJIOJNICHUH MPETISITCTBHUM.
Ilo3nasamenshole: BHIOUpaTh Hanbomee
3¢ G eKTHUBHBIC CIIOCOOBI PEIICHUS 3a1a4.

46 Amnanus Pabota Hax | 3HaTh:  TeopeMy 00 | ®opmynupoBats  ompezenenus | KomMyHukaTuBHbIe: nposBiATs | PopMupoBaHUe
IPOBEPOUYH | OLIMOKAMHU. o0beMe mapa c | mapa, ero LEHTpa, pajuyca H | TOTOBHOCTh K OOCYXIEHHMIO pa3HBIX | LIEJIEBBIX  YCTAaHOBOK
oii pabotsl. | Teopema 06 | 1OKa3aTeIbCTBOM. JaMeTpa; (opMynHupoBaTh | TOYEK 3pEHUSI M BBIPAOOTKE OOIIEH | y4eOHON NesTENbHOCTH
O6beM obbeme mapa. . TeopeMy 00 (rpymnmoBoit) mo3uuu ®dopMupoBaHue

VYMeTh: pemarts 3a1a4u 110 i i .
mapa. Perienue 3amay Ha TeMe 00BéMe mapa; PeryasiTuBHbBIE: OCO3HABATH KAYECTBO U | HAaBBIKOB aHaim3a,
UCTIONIb30BaHHE YPOBEHb YCBOCHHS COIIOCTABJICHHS,
dhopmysel 00beMa Ilo3HaBaTeabHbIE: co37aBaTh | CPAaBHEHUS
mapa CTPYKTYpPY B3aMMOCBSI3€Hl CMBICIOBBIX
€/IMHUI] TEKCTa

47 O6wem OnpeneneHus 3HaTh: onpeneneHust | OOBACHATH, yTO MpUHUMaeTcs 3a | KoMMyHUKaTHBHbBIE: pa3BUTH y | ®opmupoBanue
IIapOBOTO | IIApOBOTO IIapOBOTO CETMEHTA, | IIOLIa/b Chephl; BbI- yUaluxcst TPEJCTaBICHHE O MEeCTe | YCTOHYMBOIL
CeTMEHTa, | CEerMeHTa, IIapOBOTO cos U | BOXUTH (hOPMYJTY, BBIPAKAOIIYIO | MATeMATHKH B CUCTEME HayK. MOTHUBAIUH K
[IapOBOTO | LIAPOBOTO CJIOS U LIAPOBOTO CEeKTOpa; | IuIomiaab cdepsl uepes eé paauyc, | PerynsaruBabie: ¢GOpMHpOBaTh IieeBbIEe | 00YUYEHHIO
cIost U | mapoBoro cekropa. | GopMyIbl Ui | a Takke (QopMyidy IUIOIIAAM | YCTAHOBKM  y4eOHOH  JeATelbHOCTH.
mapoBoro | dopmyisl JUIsL | BBIYMCIICHUS 00BeMOB | cepuue- [To3HaBarenpHble: pa3iuyaTbh METOJIbI
CIIEKTpa. BBIYHCIICHUS yacTeii mwapa. CcKoM 4acTH MOBEPXHOCTH | TO3HAHKS OKPY/KAIOIIEro MUpa IO €ro LENsM

obbeMOB  wyacTeil . IaPOBOTO CETMEHTA (HabntoneHue,  OMBIT,  JKCIEPHUMEHT,
YMeTh: pemars 3a/1a4u 110

mapa. Pemenune Tene MOJIEJIMPOBAHHIE, BBIUFHICIICHHE)

3ajaq

22




48 ITnomanp BriBog dopmys 3HaTh: BBIBOJ (OPMYNBI | OOBSICHATH, YTO NpHUHHMAaeTcs 3a | KoMMyHUKaTUBHBIE: onpeaeaTh 1enu | PopMupoBaHne
cepsl wionanu chepsl. wromany cdepbl. YMers: | miomans cdepsl M Kak OHa | ¥ (YHKUMHM y4YacCTHHKOB, CIHOCOOBI | yCTOHYMBOM
Pemienue 3amay Ha | pemaTth 3aJa4u MO TEMe BBIpaXKaeTcs yepes paauyc cepbl, | B3aMMOJCHCTBHS; IUIAHUPOBATH OOIIME | MOTHBALUH K
HaXOKICHUE HCTIONB30BaTh (opMyisl 00BEMA | COCOOBI paboTsr; 0OMEHHMBATHCS | TPOOIEMHO-TIONCKOBOH
romaau cepsl mapa W Iomanu chepsl NpH | 3HAHUSIMU MEXAY WIEHaMU IPYINbI A | JeSTeIbHOCTH
peLIeHuH 3a1a4 npuHATUS  3PQEKTUBHBIX COBMECTHBIX
peLIeHUMN.
PerynsiruBHbIe: (OpMUpPOBATH IiEJICBEIE
YCTAaHOBKM  Y4eOHOW  JeATENbHOCTH,
BBICTPaNBaTh MOCJIEI0BATEBHOCTD
HEOOXOAUMBIX orepanuii.
ITo3HaBaTenbHbIE: OCYIIECTBISTH
CpaBHEHHE M KIACCU(PUKAIHIO 110
3aJaHHBIM KPUTEPHSIM
49 Pemenne Pabota Hajx | 3HATB:  TeopeMy 00 | 0OBscHATH, uTO TpuHUMaeTcsa 3a | KoMMyHMKaTHBHBIE: onpeneniTh nenn | GopMmupoBaHUe
3aJa4y MO | OMIMOKaMH. o0beme mapa; | wiomans cpeppl M Kak OHAa | U (QYHKIMM  YYaCTHUKOB, CIOCOOBI | YCTOWYHMBOM
TeMe Pemenne 3amau Ha OTIPENCTICHUs]  [IAPOBOTO | BBIpAXKAaeTCs Yepe3 pamauyc cephl, | B3aMMOJCHCTBHS; IUIAHUPOBATH OOIIME | MOTHBALIUH K
«O0Bem UCIIONIb30BaHHE CETMEHTa, IIapOBOTO CJIOS | HCIIONB30BaTh (hopMynbl 0O0BEMa | criocoOBI paboThI; 00OMEHHUBATHCS | MPOOIEMHO-TTONCKOBON
mapa. dbopmyn  oObeMa | M IIAPOBOrO  CEKTOpPa; | mapa W Iuomaau cdepbl MpH | 3HAHUSIMU MEXAY WIEHAMU IPYINbI A | JeITeIbHOCTH
[Tnomane | mapa, ero yacreii u | GopMyIbI JUIS | pelLIeHWH 3a/1ad npuHATHS  3(P(EKTUBHBIX COBMECTHBIX
cepbi» wioman  chepsl. | BBHIUUCICHUS 00BeMOB PEIIeHHA.
IMoaroroska K | Imapa U dYacTe 1mapa; PerynsiruBHbIe: OpPMHUPOBATH IICTIECBEIC
KOHTPOJIbHOH bopmyiy TUIOLIA M YCTAaHOBKM  Y4eOHOW  JeATeNbHOCTH,
pabore cepsl. BBICTpanuBaTh MOCIIEI0BATENILHOCTh
HEOOXOANMBIX orepanuii.
YMeTh: pemarts 3a/1a4u 110
ITo3naBarenbHbIe: OCYIIECTBIIATH
reme CpaBHEHHUE M KIaCCU(UKAIHIO 10
3aJaHHBIM KPUTEPUAM
50 Pewmenue Pabora Hajx | 3HaTh:  Teopemy 00 | BeiBomuth uHTerpanbHyio | KoMmyHukaTtuBHble:  crocobctBoBath | DopMupoBanue
3aJad 10 | OMIMOKaMH. o0beme mapa; | Gopmysny  anst BeIMHCIEHHS | (OPMUPOBAHHIO HAyYHOTO | HaBBIKOB OCO3HAHHOTO
TeMme Pemrenve 3amau Ha OTIpEIeTICHUs]  [IIApOBOTO | OOBEMOB TeJI M JOKa3bIBaTh C €€ | MUPOBO33PEHHUSL. BEIOOpA Hanboiee
«O06BeM UCTIONIb30BaHHE CerMeHTa, IIapoBOTO CJIOs | IOMOINBIO TEopeMbl 00 oObeMe | PerynsiTuBHBbIE : OLCHMBATH BECOMOCTDH | 3({eKTHBHOrO
mapa 1 ero | Gpopmyin obbeMa | M IIAPOBOTO  CEKTOPA; | HAKJIIOHHOM INPHU3MBL, 00 00BEME | MPHBOAUMBIX JI0Ka3aTeIbCTB u | crocoba penreHns
yacTen» urapa, ero yacreii 1 | Qopmysl JUIsl | KOHYCa, IINPaMHJIBI; paccyxaeHuit.
wromany  cpepsl. | BBIYUCICHUS 00bEMOB ITo3naBarenbHbIe: OCYIIECTBIISATH
Ioxroroska K | Immapa W yacTed 1uapa; pacIIMpeHHbIi MOUCK HHPOPMALNH
KOHTPOJIbHOM bopmyy TUTOIa 1
pabore chepsr.
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YMeTs: pemate 3a1a44 1Mo
TEME

51 Ypox Pabora Hax | 3HATh:  TeopeMy 00 | 0OBsACHATH, YTO TpuHUMaeTcsa 3a | KoMMyHMKaTHBHBIE: onpeneniTh nenn | GopMupoBaHHe
0000IIeHH | oImMOKaMH. o0beme mapa; | wiomans cpeppl M Kak OHAa | ¥ (QYHKIMM  YYaCTHUKOB, CIOCOOBI | YCTOWYHMBOM
oro Pemenve 3amau Ha OTIpPENETICHUs]  [IApOBOTO | BBIpAXKaeTCs depe3 pamuyc cephl, | B3aUMOJCHCTBHS; IUIAHUPOBATh OOIINE | MOTHBALUH K
MOBTOPEHH | HCIIOJIB30BAHUE CETMEHTa, IIApOBOTO CJIOS | HCIIONB30BaTh (hopmymnbl 0O0BEMa | criocoOBI paboTHI; 0OMEHHMBATHCS | TIPOOIEMHO-TIONCKOBOH
anoTeMe « | GopMya  oObemMa | M IIAPOBOTO  CEKTOpa; | IIapa M IUIOmaaud cdepbl NpU | 3HAHUAMH MEXIy WICHAMH TPYNIbI IS | AESTEIbHOCTH
O6Bpem mrapa, ero gactTei | (opMyIbl JUIA | pEIIeHUH 3a/1ad OpUHATHS  3(PPEKTHBHBIX COBMECTHBIX
mapa. wioman  cpepsl. | BBIUUCICHUS 00BEeMOB peLIeHUH.

ITnomane IToaroroska K | Imapa W 4YacTed 1uapa; PerynsiruBHbIe: (OpMUPOBATH IiEJICBbIC
cdeps» KOHTPOJILHOH bopmyy hiyeiiehit YCTAaHOBKM  Y4eOHOW  JeATeNbHOCTH,
pabore ctepsl. BBICTpauBaTh MOCIIEZI0BATENILHOCTh
HEOOXOAUMBIX ornepanuii.
VYMeTh: pemarts 3a1a4u 110
ITo3naBarenbHbIE: OCYIIECTBIAT
reme CpaBHEHHE M KIACCU(PUKAIHIO 10
3aJaHHBIM KPUTEPUAM

52 Kontpoab | IIpoBepka 3HaHui, Hayuntbcs npuMeHITs | Kommynukamugnuie: ynpapinsate cBouM | PopMHupoBaHHE
Hasi YMEHHI 1 HaBBIKOB NpUOOpETEHHBIC 3HAHUS, YMEHHUS, | MOBEJCHUEM (KOHTPOJIb, CAMOKOPPEKIIHUS, | HABBIKOB CaMOaHaJIHM3a
padora TI0 TeMe YMCTb: pelIaTh 3872 H 110 HaBBIKH B KOHKPETHOH | OIIEHKAa CBOETO PEe3yibTaTra). 1 CaMOKOHTPOJIS
Ne3 reme JIESITETIBHOCTH Pecynamuenuie: ¢dbopmMHpOBaTH
«O6BeMbI CIOCOOHOCTh K MOOWIM3aIMu CHI |
Ten» SHEPrHH; CHOCOOHOCTH K  BOJEBOMY

YCUJIUIO B IPEOAOJECHUHN NIPENSTCTBUM.
Ilo3nasamenshole: BHIOUpaTh Hanbomee
3¢ dexTuBHBIE CIOCOOBI PEIICHHUS 3aa4.

53 Amnanus IIpoBepka 3HaHui, | YMers: pemars 3anauu no | Hayuntees npuMeHsITs | Kommynukamugnsie: ynpapnsate cBouM | PopMHupOBaHHE
KOHTPOJIbH | YMEHHUH M HaBHIKOB | TeMe NpUOOpETEHHBIEC 3HAHUS, YMEHHUS, | TTOBEJEHHUEM (KOHTPOJIb, CAMOKOPPEKINS, | HABBIKOB CAMOAHAJIH3a
oif paboTHL. | 10 TEME HaBBIKH B KOHKPETHOH | OIIEHKAa CBOETO Pe3yibTaTra). 1 CaMOKOHTPOJIS
3ager 3 JEATEIIbHOCTU Pezynamuenvie: ¢dbopMupoBaTh
«O0BeMBI CHOCOOHOCTh K MOOWIHM3aIlMUM CHI |
TEIm» SHEPrHH; CHOCOOHOCTh K  BOJEBOMY

YCHIIHIO B IPEOJIOJICHUH TIPETIITCTBUH.
Ilo3nasamensnoie: BpIONpPaTH HanboOICE
s QeKTUBHBIE cTTOCOOBI pelIeHNs 3a1a4.
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3akJ/o4yuTeIbHOe MoBTOpeHue (144.)

55 Mapamnens | IloBTOpeHue 3HaTh: MOHATHUS | YMETh 0000mmaTe n | KomMmyHukaTuBHBIE : opraHm3oBbBath | DopMupoBanue
HOCTh TEOpUM O  Ma- | MapajuleNbHBIX IPSAMBIX, | CUCTEMAaTU3UPOBaTh 3HAHUA IO | U IUTaHUPOBATh yueOHOE | HaBBIKOB OpraHU3alUU
HOPSMBIX U palIenbHOCTH OTPE3KOB, Tydent B | MpOIleHHBIM TeMaM U | COTpyAHHYECTBO C  y4ydTeldeM U | M aHanu3a  cBoell
IUIOCKOCTE | TPSIMBIX ¥ | TPOCTPAHCTBE; TEOPEMY O | MCIOJIB30BaTh WX IPH PEIICHUH | OJHOKIACCHUKAMH. JeATEIIBHOCTH,

i wiockocte.  Pe- | mapamienpHBIX IPsSMBIX; | IPUMEPOB U 3a1ad. PerynsiruBHbIe: OTIpeseNATh | caMOaHalIu3a u
LIEHUE 3a1a4 JeMMy O IepeceueHuu MOCTE0BATENBHOCTE  MPOMEXYTOUYHBIX | CAMOKOPPEKLIUU
INIOCKOCTH LeJiel ¢ y4eTOM KOHEYHOI'0 Pe3yJsibTara, | yIeOHOH IesTeNbHOCTH
napasieIbHBIMU COCTaBIATh IUIAH IOCIEAO0BATEIbHOCTH
NPSIMBIMU; TEOPEMY O TPEX JIeHCTBUM.
MapajuleNbHBIX  TPSIMBIX; ITo3naBarenbHbIe: YMETb
BO3MOJXKHBIE clryqan OCYIIECTBIISTH aHaIN3 00BEKTOB,
B3aMMHOTO CaMOCTOATENIBHO HCKaThb W OTOMpaTh
PAacIONIOKEHHs TIPSIMOHA | HEO00X0IMMYI0 HH(POPMAIIHIO.
IUIOCKOCTH B
MIPOCTPAHCTBE;  IIOHATHE
NapajieIbHOCTH IPSIMONU
IUTOCKOCTH; TIPU3HAK
TapauIeIbHOCTH MIPSIMONHT
IUIOCKOCTH.
VYMeTh: pemarts 3a/1a4u 110
TeMe

56 3amaun Ha | IloBTOPHTH YMeTs: pemiath 3a1aud o | YMeTh 006001maTh n | KoMmMyHHKATUBHbIE : | ®opmupoBaHue
MOCTPOCHU | MOCTPOCHHE TeMe CHCTEMAaTH3MPOBATh 3HAHUA IO | OPraHM30BBIBATH M  IUIAHHPOBATH | LEIEBBIX  YCTAHOBOK
€ CEYEHHH | CcedeHHH HpOWICHHBIM TeMam U | yueGHOE COTPYIHHYECTBO C yYHTEJEeM M | y4eOHOH JeATeNbHOCTH
MHOTOIrpaH MHOT'OI'paHHUKOB HCIOJIb30BaTh HX IpPU PEIICHUU | OAHOKIACCHHUKAMMH. q)OpMI/IpOBaHI/Ie
HHUKOB MIPUMEPOB U 3a]1ad. PerynsiruBnble: OMpeE/sITh | HABBIKOB OCO3HAHHOTO

MOCIIEJIOBATENILHOCTh  POMEKYTOUHBIX | BbIOOpa Hanbosee
eJIell ¢ y4eToM KOHEYHOTo pesyinbrara, | 3((eKTHBHOro
COCTaBJIATh IUIaH IOCIIEJ0BATENLHOCTH | CIIOCO0a pelIeHus
JieficTBUIL.

Ilo3naBartenbHbIE: YMEThb

OCYILECTBIISATh aHaIu3 00BEKTOB,

CaMOCTOSITENIFHO MCKaTh W OTOMpPATh

HEo0X0IMMYI0 HH(POpPMALIHIO.
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57 Ilepnenan IToBTOpEeHue 3HaTh: TEOPHIO o | Ymetb 00001maTh n | KommyHukaTtuBHble: onpenesaTh nenmn | opmupoBaHme
KyJSIPHOCT | TEOpUH 0 | JBYrpaHHOM yrie. CHCTEeMaTH3UpOBaTh 3HAHUS IO | ¥  (YHKUUM yYaCTHUKOB, CIOCOOBI | yCTOHYMBOMN
b NPSMBIX | HEPIEHIUKYISIPHO NPOHAEHHBIM TeMaM W | B3aMMOJICHCTBHS; IUIAHWPOBATh OOLIME | MOTHUBALUU K
YMeTh: penarth 3aJa4u 1o .
u CTH TNpAMBIX H | WCTIONB30BaTh HMX IPU PELICHHH | CIIOCOOBI paboThr; 0OMEHHMBATHCS | TPOOIEMHO-TIONCKOBOH
IUIOCKOCTE | IIOCKOCTEH, MPUMEPOB U 33/1a4. 3HAHMUSAMH MEXIY WICHaMH TPYIMIBI JUIsl | JESATENbHOCTH
i Pemenne 3anau npuHATUS  3P(EKTUBHBIX COBMECTHBIX
peLICHUMN.
PerynsiruBHbIe: OpMUpPOBATH IiEJICBEIC
YCTAaHOBKM  Y4eOHOW  JEATeNbHOCTH,
BBICTPanBaTh MOCJIEI0BATEIBHOCTD
HEOOXOAUMBIX ornepanui.
ITo3naBaTenbHbIE: OCYIIECTBISTH
CpaBHEHHE M KIACCU(PUKAIHIO 10
3aJaHHBIM KPUTEPHIM
58 Teopema o IToBTOpEHUE YMeTh: pelats 3aJauu no | YMeTb 0000mIaTe u | KoMmmyHukaTuBHbIe : OpraHu3oBbIBaTh | PopMUpOBaHUE
TpexX TCOPEMBI O TPEX TEMC CUCTEMATHU3UPOBATL 3HAHUA 110 | U IJIaHUPOBATH yqeGHoe HaBBIKOB OpraHu3aliuu
HEPNEHANK | NEpIeHANKYIIpax. MPOHIEHHBIM TeMaM U | COTpyAHMYECTBO C  y4YUTeNeM W | M aHaJW3a  CBOCH
yaspax Pemmenue 3anau WCTIONb30BaTh MX IIPU PELICHUH | OZHOKIACCHHKAMH. JeATEeIIBHOCTH,
MIPUMEPOB U 3a]1ad. PeryasTuBHbIe: OIIpeseNsATh | caMOaHalIu3a u
MOCJIE/IOBATENILHOCT  [IPOMEXYTOUHBIX | CAMOKOPPEKIIHH
LeJIel ¢ y4eTOM KOHEYHOI'0 pe3yJsibTara, | YIeOHOH NesTeIbHOCTH
COCTaBJATh IUIAH IOCIIEAOBATEIbHOCTH
JIeHCTBUML.
Ilo3naBartenbHbIC: yMETb
OCYIIECTBIISTH aHaIH3 00OBEKTOB,
CaMOCTOSATENILHO UCKAaTh U OTOMPATh
HEO0XOTUMYI0 HH(OPMAIIHIO.
59 Paccrosinn [ToBTOpEHUE YMerTb: pemiats 3ajauu 1o | YMeThb 006001maTh n | KoMmMyHHKATUBHbIE : | ®opmupoBaHue
€ OT TOUKH | PacCTOSHUS oT | Teme CUCTEMATH3UPOBATL 3HAHHWsA [0 | OPrAaHM30BBIBATh W  IUIAHMPOBATH | LIEJEBBIX  YCTaHOBOK
JI0 IpSMOM | TOYKH JI0 MPSMOI U MPOUJIEHHBIM TeMaMm U | y4eGHOE COTPYIHUYIECTBO C yUHTENIEM U | y4eOHOH NesITebHOCTH
A MEXAYy | MexXny HCIIOJb30BaTh UX IPU PELICHWHU | OJHOKJIACCHUKAMU. dopmupoBaHue
CKpeIrBa CKpEIIMBAIOIIIMHU MIPUMEPOB U 3a]1ad. PeryasTuBHbIe: OIpe/IeIsiTh | HaBBIKOB OCO3HAHHOTO
FOLIAMHUCS csl TIPSMBIMH MOCJIEIOBATENILHOCTh  [TPOMEXYTOUHBIX | BBIOOpa Hanbosee
MIPSAMBIMU Pewenue 3anau LeJieil ¢ y4eToM KOHEYHOIro pe3yibrara, | 3((heKTHBHOrO

COCTaBJIATH IUIaH IIOCJICIOBATCIBHOCTHU

TIEHCTBHI.
ITo3naBaTebHEBIE: YMETh
OCYILECTBIIATh aHaau3 00BLEKTOB,

criocoba penieHus
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CaMOCTOSITEIIBHO UCKATh M OTOMpPAaTh
HEO0XOTUMYI0 HH(POPMAITHIO.

60 [Ipmma. IToBTOpEeHNE 3HaTh: (GOPMYIIHI IIOMATN | YMETh 0000mmaTe n | KommyHukaTuBHBIe: onpenensits nemn | ©opMupoBanue
[Tnomans ¢dopmyn miomaan | OOKOBOM MOBEPXHOCTHU U CHCTEMaTH3UpOBaTh 3HAHUS 10 | ¥  (YHKUUM y4YaCTHUKOB, CIOCOOBI | yCTOHYMBOMN
ee 1 00beMa NpPU3MBIL. | TOJIHOM MIOBEPXHOCTH | IPOUJCHHBIM TeMaM U | B3aMMOJICHCTBHS; IUIAHWPOBATh OOLIME | MOTHUBALIUU K
noBepxHoc | Pemenne 3amad Ha | mupamusl, IUTOIIaAH | MCHONB30BaTh WX TPH PEIICHHH | CHOCOOBI paboThI; 0OMEHHUBATHCS | MPOOIEMHO-TTONCKOBON
TH U 00BEM | HaXOXJICHHE 00KOBOI IIOBEPXHOCTH | IIPUMEPOB U 3ajad. 3HAaHUSIMHM MEXAY WICHAMU TPYIIBI Ui | AEATEIbHOCTH
IUIOIAAH U | IpaBWIBHOW  NHpPaMUpbI, npuHATUS  3P(EKTHBHBIX COBMECTHBIX
o0bemMa NMpHU3MBI TUTOIIa 1 OoKOBOM peLIeHU.
MIOBEPXHOCTH  YCEUCHHOH PerynsiruBHble: (OpMUPOBATH IiEJICBbIC
MTUpaMUIbI, IUTOIIAIH YCTAaHOBKM  Y4eOHOW  JeATeNbHOCTH,
TIOBEPXHOCTH HPSMOH U BBICTPaUBaTh HOCJIEeI0BAaTEIBHOCTD
HAKJIOHHOM MPU3MBI; TEO- HEOOXOAUMBIX onepanui.
peMy u cieacrsue 00 ITo3naBarenbHbIE: OCYIIECTBIAT
00BeMe MPIMOYTOIBHOTO CpaBHEHHE W  KJIAacCH(UKAIMIO 10
TapaJuIesIeuIe 1a; 3aJJaHHBIM KPUTEPUIM
TeopeMbl 00  oOBeme
IPSIMOM MIPU3MBI,
TTUpaMUIbl, yCeUeHHOH
MTUPaMHUJIBL.
YMeThb: pemars 3a7a4u 1o
TeMe
61 IIupamuna. | IloBTOpeHue 3HaTh: QopMynbl Ui BbI- | YMETb 0000m1aTe n | KomMyHuKkaTHBHBIE : opraHu3oBbBath | DopMupoBanue
[Tnomans (hopMyn TIOLMIANN | YUCIICHHS IUIOMIA/IN | CHCTEMAaTH3UPOBaTh 3HAHHA 1O | U IUTaHUPOBATh yueOHOe | HaBBIKOB OpraHU3aIuu
ee " o0bema | OokoBOH u TIOJTHOW | MPOMJIEHHBIM TeMaM W | COTpyAHMYECTBO C  y4YUTeNeM W | M aHaJW3a  CBOEH
MOBEPXHOC | mUpaMupbl. Perme- | MOBEPXHOCTH  LMIMHAPA, | MCIONB30BaTh MX MPH PEIICHUH | OJHOKIACCHUKAMH. JeSITeIbHOCTH,
THU 00BEM | HHME 3a7ad Ha | IUIOmMAAW  OOKOBOM ¥ | MPHUMEpOB M 3ajad. PerynsiruBnbie: OINpEJENATh | CaMOaHaIu3a u
HaXOXXIACHUE MOJTHOM MOBEPXHOCTU KO- MOCTIEIOBATEIEHOCT  NPOMEXYTOYHBIX | CAMOKOPPEKLIUU
TUTOLIAJTH U | Hyca H YCEUEHHOT0 HeJell ¢ y4eToM KOHEYHOIo pe3ylibTaTa, | y4eOHOH AesTebHOCTH
obbema KOHyca, Imiomaau chepsl, COCTaBIATh IUIAH IIOCJIEIOBATEIBHOCTH
MIAPaMHUJIBIL. 00beMOB 1apa W YacTeit JIeHCTBUIL.
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mrapa, MUINHAPa, KOHyca U
YCEYEeHHOr0 KOHYyCa.

YmeTs: peuiaTh 3a1a4u 1o
TEME

ITo3HaBaTe/bHBIE: YMETb
OCYIIECTBIISITH aHaJIN3 00BEKTOB,
CaMOCTOATENIbHO HCKaTh W OTOMpaTh
HE00XOIUMYI0 HH(POPMAITHIO.

62

Bexkropsl B
IpOCTpaHc

TBE

3amaun B
KOOpIMHAT
ax

IToBTOpEHUE
MOHSTHUST BEKTOPA,
nencTBUit HaJI
BEKTOPAMH.

IToBTOpEHUE
thopmyn
KOOpJAUHAT
BEKTODA,

CEepEeIMHBI OTPE3Ka,
PacCTOSHUS MEXTY

TOYKAMH B
TIPOCTPAHCTBE.
Pemenune 3a7a4
METOI0M
KOOpJIMHAT.

3HaTh: OCHOBHOM
TEOPETHYCCKHUIA MaTepHal
Kypca CTepEOMETPHH.

YMeTh: pemiaTh 3aAadd 1O
TeMe

YMeTh 0000mare "
CHUCTEMATH3UPOBATh 3HAHHS IIO
PO ICHHBIM TEMaM u

WCTIONb30BaTh MX IIPU PELICHUH
MIPUMEPOB U 3a]1ad.

KomMmyHukaTuBHble :
OpPraHM30BBLIBATL M  ILUIAHHPOBATh
y4eOHOe COTPYIHUUYECTBO C YUUTENEM U
OJTHOKJIACCHUKaMHU.

PeryasiTuBHbIC: OTIpEIETIATh
MOCTIEI0BATENIBHOCT  IPOMEXYTOUHBIX
HeNel ¢ y4eToM KOHEYHOI'O pe3yJibTara,
COCTaBJATh IUIaH IOCIEJ0BATENbHOCTH

JIeHCTBUM.
Ilo3naBarte/nbHbIE: yMETb
OCYILECTBIISATh aHanmm3 00BEKTOB,

CaMOCTOSITENIBHO MCKAaTh U OTOMPATh
HE00X0IUMYI0 HH(POpPMAITHIO.

®opMupoBaHue
LENEeBBIX ~ YCTaHOBOK
y4eOHOM NesaTeIbHOCTH
®opMupoBaHue
HaBBIKOB OCO3HaHHOTO
BBIOOpA HaunOoJee
3¢ eKTHBHOTO
croco0a pereHns

3HaTh: OCHOBHOI1
TEOPETUYECKUIl MaTepuall
Kypca CTEpEOMETPHH.

VMeTs: pemarb 3aga4un

Ymern 0000mars it
CI/ICTeMaTI/I3I/IpOBaTI) 3HAHUA 110
MPOWCHHBIM TeMam u

HCTIONB30BaTh UX NPU PEIICHUH
MIPUMEPOB U 3a]1ad.

KoMMyHHKAaTHBHBIE: ONPEACIATh LETH
U (QYHKIMM  YYaCTHHUKOB, CIIOCOOBI
B3aMMOJCHCTBHS; IUIAHUPOBAThH OOLINE
CIoCOO0BI padoTHI; 0OMEHHUBATHCS
3HAHMUSAMH MEXKIY YJICHaMH TPYIIIbI JUIs
npuHATAS d()(PEKTUBHBIX COBMECTHBIX
peLIeHH.

PerynsiruBHbIe: (OpPMUPOBATH IiEJICBbIC

YCTAaHOBKM  Y4eOHOW  JeATeNbHOCTH,
BBICTPAUBaTh HOCJIEI0BATEIBHOCTD
HEOOXOTUMBIX onepauui.
Ilo3naBaTenbHbIE: OCYILECTBIISTh

CpaBHEHHE W KIACCU(PHUKAINIO TI0
3a/1aHHBIM KpUTEPUAM

dopMupoBaHue
yCTONUMBOM
MOTHUBALUHU K
POOIEMHO-TIOUCKOBOM
JeSITeTbHOCTH
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63- | Beraucien TloBTOpenue 3HaTh: ocHOBHOM | Hayuurtbcs npuMeHATh | KoMMyHMKATUBHBIE @ OpraHu30BbIBaTh | PopMHUpOBaHUE
64 ue yrioB | Gopmyn TEOPETHYECKUH MaTepHaj | MpuoOpeTeHHbIC 3HAHMS, YMEHHS, | U IUIAaHUPOBATh yueOHOE | HaBBIKOB OpraHU3alNU
MEXKITY HaxOoXJeHUsl yria | Kkypca mianuMmerpun (7-9 | HaBBIKK B KOHKPETHOH | COTpYAHMYECTBO C  ydduTeleM M | U aHaiuu3a  CBoeH
HPSMBIMH MEXAy MNpSMBIMH. | KJIacc). JIESTeTTHHOCTH OJTHOKJTACCHUKaMH. JeSITebHOCTH,
Pemenue 3anaq Ha PeryasTuBHbIe: OTIPEIECTIATh | caMOaHaIu3a u
YMeTh: pemaTh 3a1auu
BEIUUCIICHUE yTJia MOCTE0BATENBHOCTE  MPOMEXYTOUYHBIX | CAMOKOPPEKLIUU
MEKY IPSIMBIMU. LeJiel ¢ y4eTOM KOHEYHOI'0 Pe3ylsibTara, | yIeOHOH NesITeIbHOCTH
COCTaBIATh IUIAH IIOCJIEIOBATEIHHOCTH
JIeHCTBUM.
IMo3naBarenbHbIE: YMETh
OCYILIECTBIISITh aHaIn3 00BEKTOB,
CaMOCTOSITENIFHO MCKAaTh W OTOMPATh
HEO0XOIUMYI0 HH(POPMALIHIO.
65- | Kpyrusie IToBTOpEHUE 3Hatb: OCHOBHOM | YMeTh 0000mIaTe u | KoMmmyHukaTuBHbIe : OpraHu3oBbIBaTh | PopMUpOBaHUE
66 Tena. (dbopmMyn ruonanell | TeoOpeTUUECKUd MaTepHat | CUCTEMaTH3UpOBaTh 3HAaHHS 1O | U IUTaHUPOBATh yueOHOE | HaBBIKOB OpraHU3aluU
[Tnomamn u 00BeMOB Tenm | Kypca INIaHUMETPHUH. MPOHAEHHBIM TeMaM U | COTpYAHHYECTBO C  y4YUTEIeM W | @ aHaium3a  CBOEH
175: BpAIIICHHS. WCIIONB30BaTh WX MpPU PEIICHUH | OJHOKIACCHUKAMHU. NeSTeBHOCTH,
YMeTb: pemath 3a1auu
noBepxHoc | Pemenne MIPUMEPOB U 3a]1ad. PeryasTuBHbIe: OTIPENICTIATh | caMOaHaIu3a u
Tei u MOCJIE/IOBATENILHOCT  [IPOMEXYTOUHBIX | CAMOKOPPEKIIHH
3amaq Ha N o
00BEMBI ! LeJIel ¢ y4eTOM KOHEYHOI'0 pe3ylsibTara, | YIeOHOH IesTeIbHOCTH
HaXOKICHUE
8 COCTaBIATh IUIAH IIOCJICIOBATEIHHOCTH
00HEMOB u o -
o JCHUCTBUU.
uromaaei Tel
Ilo3naBartenbHbIC: YMEThb
BpalleHUs
OCYIIECTBIISTh aHamn3 00BEKTOB,
CaMOCTOSTENIFHO MCKAaTh U OTOMpPATh
HEO0XOIUMYI0 HH(OPMAIIHIO.
67 HUrorosas | IIpoBepka 3HaHuM, | 3HATH: OCHOBHOM | YMeTh 006001maTh n | KoMMyHHKaTHBHBIE : | ®opmupoBaHue
KOHTPOJIb | YMEHUN M HaBBIKOB | TEOPETUYECKUH MaTepuaa | CUCTEMaTU3UpOBAaTh 3HAHUS IO | OPraHMW3OBLIBATH W  IJIAHMPOBATH | LEIEBBIX  YCTAHOBOK
Has 10 TEME Kypca IUIaHUMETPHH. MPOHAEHHBIM TeMaM U | y4eGHOE COTPYIHUYIECTBO C yUHTENIEM U | y4eOHOH NesITebHOCTH
padora UCTIONB30BaTh WX MpPU PEIICHUH | OJHOKIACCHUKAMHU. ®dopmupOoBaHHe
YMeTh: pemate 3agaun
Ne4 IPUMEPOB U 3a/1a4. PerynsituBHble: OTIpENeTIATh | HaBBIKOB OCO3HAHHOI'O
MOCJIEIOBATENILHOCT  [TPOMEXYTOUHBIX | BBIOOpa Hanbosee
HeJIel ¢ y4eTOM KOHEYHOTro pe3yibrara, | 3((heKTHBHOrO

COCTaBJISITh IUIAH TMOCJICAOBATCIIBHOCTH
JIEHCTBHIA.

ITo3naBaTeabHBIE:
OCYIIECTBJIATh aHATN3 OOBEKTOB,

yYMETb

crioco0a penieHus
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CaMOCTOSITEIIBHO UCKATh M OTOMpPAaTh
HEO0XOTUMYI0 HH(POPMAIIHIO.

68

Ananus
HUTOTOBOM
KOHTPOJIbH

0if paboTEHI.

Pemenue
3a1a4
OTKPBITOT'O
OaHka
3aJaHuN
OUIIN

PatGora
olmnoKamMu

Hax

3HaTh: OCHOBHOH
TEOPETUYECKUI MaTepuan
Kypca TUIaHIMETPHH.

YMeTh: pemaTh 3a1auu

Ymets 0000maTe u
CHUCTEMaTU3UPOBaTh 3HAHMUA IO
MIPONUJEHHBIM TeMaM u

UCITIONB30BaTh UX NpPU pEIIeHHU
MPUMEPOB U 3a]1ad.

KoMMyHHKATHBHBIE: OPEICIATh LEIH
U GYHKIMH  yYaCTHUKOB, CIIOCOOBI
B3aMMOZCHCTBYS; IUIAHUPOBATH OOIIUE
CHocoO0BI paboTHI; 0OMEHHUBATHCS
3HAHUSAMH MEXAY WICHAMU TPYIIBI IS
OpUHATHS  3(PPEKTHBHBIX COBMECTHBIX
peLIeHUMN.

PeryasituBHbie: HOPMHUPOBATH IIETICBBIC
YCTAHOBKM  y4eOHOH  JESATENILHOCTH,

BBICTPaUBaTh HOCIIEJOBAaTEIbHOCTD
HEOOXOAUMBIX ornepanuii.
ITo3naBaTenbHBIE: OCYILECTBIATh

CpaBHEHHUE M KIacCU(PUKAIHIO 110
3a/laHHBIM KpUTEPUAM

®dopMupoBaHue
YCTOMUHMBOU
MOTHBallU{ K
IPOOIIEMHO-TTOUCKOBOH
JIeSITEIIBHOCTH
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