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IHHOACHUTEJIBHASA 3ATINCKA

Pabouas nporpamma yueGHOro Kypca «l'eomerpusi» 6a30Boro ypoBHs a1 oOydaromuxcs 11 kimaccos
pa3paboTaHa Ha ocHOBe DeiepaIbHOTO roCyAapCTBEHHOTO 00Pa30BaTENbHOIO CTaHAApTa CPEIHETO
oOrmiero oOpazoBaHusl, ¢ yIETOM COBPEMEHHBIX MUPOBBIX TPEOOBaHUI, PEIbABISAEMBIX K
MaTeMaTHYeCKOMY 00pa30BaHUIO, U TPAAUIUI POCCHIICKOTO 00pazoBaHus. Peann3anus nporpaMmmsl
o0ecrieynBaeT OBJIAZICHUE KITFOUYEBBIMU KOMITETCHIIUSMU, COCTABIISIOIIMMHU OCHOBY JUISl CAMOPA3BUTHS U
HENPEePbIBHOIO 00pa30BaHMsl, EIOCTHOCTh OOLIEKYIbTYPHOIO, IMYHOCTHOTO U I03HABATEILHOIO
Pa3BUTHS TMYHOCTH OOYUAOLIUXCS.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTO Kypca reoOMeTprHr Ha ypOBHE CpeIHEro o0I1ero oopa3zoBanus 00yciIoBIeHA
MPaKTUYECKON 3HAYMMOCTBIO METAIPEAMETHBIX U ITPEIMETHBIX PE3Yy/IbTaTOB 00YUEHUSI TEOMETPUHU B
HaIpaBJIEHUU JIMYHOCTHOTO Pa3BUTHsI 00ydaromuxcsi, opMupoBaHus GyHKIIHOHATbHON
MaTeMaTH4YeCKON T'PaMOTHOCTH, U3YUEHUs APYTrUX y4eOHBIX AUCUUIUINH. Pa3BuTHe y 00ydaromuxcs
MIPaBUJIbHBIX MTPEJICTABICHUH O CYIIIHOCTH M MMPOUCXOXKACHUN T€OMETPUUECKUX a0CTpaKIINi,
COOTHOIIIEHUH PEATBHOTO U HICATBHOTO, XapaKTEPE OTPAKEHUSI MATEMATHYECKON HAYKOW SIBICHUIA 1
MIPOLIECCOB PEATbHOIO MUPA, MECTE TE€OMETPHH B CUCTEME HAYK U POJIM MaTEMaTHYECKOTO
MOJIETUPOBAHUS B HAYYHOM [MO3HAHUU U B MTPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO
MHPOBO33PEHHUS YYaIIUXCs, a TAK)KE KaUeCTB MBIIIEHUS, HEOOXOAUMBIX Ul aJjalTallud B COBPEMEHHOM
oOmiecTae.

I'eoMeTpus siBisieTcs OJTHUM M3 0a30BBIX IPEAMETOB Ha YPOBHE CPEIHET0 00IIero 00pa3oBaHus, Tak Kak
ofecrieunBaeT BO3MOKHOCTh U3yUEHHS! KaK JUCIMIUIMH €CTECTBEHHO-HAayYHOW HaIllpaBJI€HHOCTH, TaK U
T'YMaHUTapPHOM.

Jloruueckoe MbllUIeHHE, GOPMUPYEMOE MPU U3yIEHUH 00YJarOIIUMHUCS MOHATHIHBIX OCHOB T€OMETPUH
Y IOCTPOCHUH LENOYKHU JIOTHUECKUX YTBEPKICHHUM B X0J€ PEIICHUs T€OMETPUYECKUX 3a/1a4, YMEHHE
BBIJIBUTaTh U ONPOBEPIaTh FUIOTE3bl HETIOCPEACTBEHHO UCIIOIB3YIOTCS MPU PEILICHUH 3a1a4
€CTECTBEHHO-HAYYHOT'O [IUKJIA, B YACTHOCTHU U3 Kypca HU3UKH.

YMeHue opueHTHpPOBaThCSI B MPOCTPAHCTBE UI'PAET CYIIECTBEHHYIO POJIb BO BCEX 00JIACTSIX A€ATEIbHOCTH
yenoBeka. OpueHTalus 4eJI0BeKa BO BPEMEHU U ITPOCTPAHCTBE — HEOOXOUMOE YCIIOBUE €T0
COLIMANIBHOTO OBITHSA, (hOpMa OTPAKEHHUS OKPYKAIOIIETO MUPA, YCIOBUE YCIEIIHOTO MTO3HAHUS U
aKTUBHOTO MpeoOpa3zoBaHus AeUCTBUTENbHOCTH. OnepupoBaHUE MPOCTPAHCTBEHHBIMU 00pa3aMu
00BeAMHSIET pa3Hble BUIbI YUCOHOW U TPYIOBOM IEATENILHOCTH, SBIISETCS OJTHUM U3 PO (HECCHOHATBHO
BaXKHBIX Ka4eCTB, [I03TOMY aKTyalibHa 3aJa4a (OpMHUPOBAHUS Y O0yUJaIOIINXCS TPOCTPAHCTBEHHOTO
MBIILJICHHUS KaK Pa3HOBHIHOCTH 0OPA3HOTO MBIILIEHUS] — CYIIECTBEHHOTO KOMIIOHEHTA B MOJATOTOBKE K
MIPAKTUYECKON JeSITEIbHOCTH [0 MHOTUM HaIPaBJICHUSIM.

Lenb ocBoeHMs mporpammbl yaebHoro kypca «I'eomerpus» Ha 6a30BOM ypOBHE OOyUECHUS —
o011eo0pa3oBaTenbHOE U OOIIEKYIBTYPHOE Pa3BUTHE 00YJAIOMIMXCS Yepe3 00ecrnedeHre BO3MOKHOCTH
MPUOOPETEHUS U HCIOIb30BAaHUS CUCTEMAaTHYECKIX T€OMETPUUECKUX 3HAHUH U JeMCTBUMA, crielu(UIHbBIX
reOMETPHH, BO3MOXKHOCTH YCIEIIHOTO POA0KEHUSI 00pa30BaHMsI 10 CHEIUAIbHOCTSAM, HE CBSI3aHHBIM C
MIPUKJIATHBIM HCIIOJIb30BAHUEM T'€OMETPHH.

ITporpamma no reomeTpun Ha 6a30BOM ypOBHE IpeIHA3HAUYEHA /ISl 00y4arolUXCsl CpeAHEN IIKOJIbI, He
UCTBITHIBABIIMX 3HAUUTENBHBIX 3aTPY/AHEHUI Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBanus. Takum
oOpa3om, oOyuaromuecs: Ha 6a30BOM YpOBHE JIOJIKHBI OCBOUTH OOIIME MaTeMaTHYECKUE YMEHHUS,
CBsI3aHHBIE CO CIEeUU(UKOM TeOMETPUH U HEOOXOJUMBIE JUTSI )KU3HU B COBpeMEHHOM ob1ecTe. Kpome
3TOT0, OHM UMEIOT BO3MOXKHOCTh U3yYUTh T€OMETPHI0 OoJiee rTyO0Ko, €Clii B JalbHENIIEM BOSHUKHET
HE00X0IMMOCTh B T€OMETPUUYECKHUX 3HAHUAX B MPOPECCUOHATIBHON 1€ TEIbHOCTH.

JlocTIKeHHe Le OCBOCHHUSI IPOTrpaMMBbl 00€CIeUnBaAEeTCs PELICHUEM COOTBETCTBYIONIUX 3a1aY.
[TpuopurteTHBIMH 337JauaMH OCBOEHUS Kypca «I'eomeTpumn» Ha 6azoBoM ypoBHe B 10—11 kimaccax
SBJISIFOTCSL:



e (hopMHUPOBaHHE MTPEICTABICHIS O TEOMETPUU KaK YaCTH MUPOBOH KyJIbTYpPhI U OCO3HAHUE €€
B3aMMOCBSI3U C OKPY>KAIOIIUM MUPOM;

e (hopMHUpOBaHHUE IIPEICTABICHHUS O MHOTOIPAHHMKAX M TeJIaX BPAIICHHS KaK O BaYKHCHUIITUX
MaTeMaTHYEeCKUX MOJIENISIX, TO3BOJISIONIMX ONMKUCHIBATH U U3y4YaTh PA3HBIC SIBJICHUSI OKPYXKAIOIIETO
MHUpA;

¢ (hopMHUPOBAHHE YMEHHUS PACIIO3HABATH HA YEPTEKAX, MOJICIISAX U B PEAUTLHOM MHPE
MHOTOTPaHHUKH U TeJIa BPaIICHHUS;

e OBJAJCHUE METOJIAMU PEIICHUS 3a]]a4 Ha MOCTPOCHUS Ha N300paKEHUSAX MPOCTPAHCTBEHHBIX
uryp;

e (GOopMHUPOBAHHE YMEHUS ONIEPUPOBATH OCHOBHBIMH IMOHSATUSMHU O MHOTOTPAHHHUKAX U TeJIaX
BpaIlleHUs U UX OCHOBHBIMU CBOMCTBAMH;

e OBJAJCHUE AITOPUTMAMH PEIICHUSI OCHOBHBIX THIOB 33J71a4; (OPMHUPOBAHNE YMEHHS MPOBOJIUTH
HECJIO)KHBIE JIOKA3aTebHbIE PACCYKJICHUS B XOJI€ PEUICHUS CTEPEOMETPUUECKHX 3a/1a4 U 33]1a4 C
MPAKTUYECKUM COJIEP)KaHUEM;

® Pa3BHUTHE MHTEIUICKTYaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs, Mo3HaBaTeIbHON
AKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUN, KPUTUUYHOCTHU MBIIIJICHNUS,

e (popmupoBanue GyHKIIMOHAIBHON I'PAMOTHOCTH, PEJICBAHTHON T€OMETPUHN: YMEHHUE PacIIO3HABATh
MIPOSIBJICHUSI TEOMETPUUECKUX TTOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEHN B PEATbHBIX JKU3HEHHBIX
CUTYaIUSIX U MPH U3YICHUHU JIPYTrUX YICOHBIX MTPEIMETOB, IIPOSIBIICHHUS 3aBUCUMOCTEH 1
3aKOHOMEPHOCTEH, (POPMYTUPOBATH UX HA SA3BIKE TEOMETPUU U CO37aBaTh TEOMETPUUECKUE
MO/JIeITH, TIPUMEHSATHh OCBOCHHBIM T€OMETPHICCKUM aIlmmapar I PeIIeHUS TPaAKTHKO -
OPHEHTUPOBAHHBIX 33/1a4, HHTEPIIPETUPOBATH U OIICHUBATH TIOJYYCHHBIC PE3YIbTATHI.

OTIMYUTETEHON 0COOCHHOCTHIO IMTPOTPAMMBI SBIISICTCS BKIIIOUCHHE B KypC CTEPEOMETPHH B Hadaje ero
M3Yy4YEHUS 3a/1a4, PeIIaeMblX Ha YPOBHE MHTYUTUBHOTO TIO3HAHUS, M ONIPEACIIEHHBIM 00pa3oM
OpraHu3oBaHHas padoTa HaJ HUMH, 9TO CIIOCOOCTBYIOT Pa3BHTHIO JIOTHYCCKOTO M IIPOCTPAHCTBEHHOTO
MBITUICHHS], CTUMYJTHPYET TPOTEKAaHNUE WHTYUTUBHBIX MTPOIIECCOB, MOTUBHUPYET K JAIbHEHIIIEMY
HM3yYCHHIO ITpeIMETA.

[Ipeanourenne oTAAETCS HATJISATHO-KOHCTPYKTUBHOMY METOTy OOyUIEHUS, TO €CTh TEOPETUUCCKIE
3HAHHUS UMEIOT B CBOCH OCHOBE YyBCTBEHHOCTH ITPEAMETHO-TIPAKTUUECKON nesATeIbHOCTH. Pa3BuTre
MIPOCTPAHCTBEHHBIX MPEACTABIICHUH Y YUaAIIUXCSA B KYpPCE CTEPEOMETPHH MPOBOIUTCS 3a CUET PEIICHUS
3a7a4 Ha CO3JIaHKE IPOCTPAHCTBEHHBIX 00PA30B U 33/1a4 Ha OIEPHPOBAHUE ITPOCTPAHCTBEHHBIMU
ob6pazamu. Co3ganue obpasa MPOBOJAUTCS C ONIOPOI HA HATJISTHOCTD, a ONIEPHUPOBAHKE 00pa30oM — B
YCIOBHSX OTBJICUCHHS OT HATJISAHOCTH, MBICJICHHOTO H3MEHEHUS €r0 UCXOIHOTO COJICPIKAHMUS.
OcHOBHBIE cojiepKaTesibHbIe JIMHUU Kypca «I'eomeTpuu» B 11 knacce: «Muororpanuukmny, «Temna
BpalleHus», «BEeKTOpBI 1 KOOPAUHATHI B IPOCTpaHCTBEY». DopMHUpOBaHUE JJOTHYECKUX YMCHUM
pacrpeiensercs He TOJIBKO M0 COJIEPKaTeIbHBIM JIMHUIM, HO U TI0 T0/1aM 00y4eHHUs Ha YPOBHE CPEIHETO
00111ero 00pa3oBaHUSL.

Coneprxanre 00pa3oBaHus, COOTBETCTBYIOIIEE MPEAMETHBIM Pe3yIbTaTaM OCBOCHUS paboueit
IIPOIrPaMMEI, PacpeaeIEHHBIM 110 T0JaM 00yUeHHMS, CTPYKTYPHPOBAHO TaKUM 00pa30oM, YTOOBI
OBJIAJICHUE T€OMETPUYCCKUMHU MOHATUSAMHU U HaBBIKAMH OCYILECTBIISIIOCH MTOCIIECIOBATEIBHO H
IOCTYIATEIbHO, C COOIIOICHHEM IIPUHIIMIIA ITPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKJIFOYAJIUCH B
OOILIYI0 CUCTEMY T€OMETPUYECKUX MPEACTaBICHUN 00yJaIOUIUXCsl, pacupsist v yriyonsas e€, oopasys
MIPOYHBIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOT O KYPCA B YYEBHOM IIJTAHE

Ha usydenue reomerpuu B 11 kiacce 1,5 yaca B Hezelnnto Beero 3a roji o0ydeHuss — 51 yueOHbIi yac.
COJEPKAHUE YYEBHOT'O KYPCA

11 KJIACC

Tesna Bpamenus



[unuaapudeckas MOBEPXHOCTh, 00pa3yroIIue MUIHHIPHIECKON TOBEPXHOCTH, OCh IIHJIUHAPUICCKON
noBepxHoCTU. [{mmmHap: 0CHOBaHUS U OOKOBasi MOBEPXHOCTh, 00pa3yrolias 1 OCh; TUIONIAlb OOKOBOU H
IIOJIHOW ITOBEPXHOCTH.

Konnueckas noBepxHoCTh, 00pa3yronmue KOHUYECKOM MOBEPXHOCTH, OCh U BEPIINHA KOHUYECKOM
noBepxHocTU. KoHyC: OCHOBaHUWE M BEpIIMHA, 00pa3yomas U 0Ch; IO b OOKOBOW U TIOJTHON
MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroIIHe U BHICOTA; OCHOBAHUS 1 OOKOBAsi IOBEPXHOCTb.

Cdepa u map: neHTp, paanyc, IMamMeTp; IJI0Maab HOBEPXHOCTH cdephl. BzanmHoe pacrnoioxeHne
cdepbl ¥ TUIOCKOCTH; KacaTeNIbHAS IIOCKOCTh K cepe; miomanab cepsl.

N3o00pakeHue Ten BpalieHus Ha II0CKOCTH. Pa3BépTka mUiIuHApa U KOHYCA.

[Tonsitre 06 00béMe. OCHOBHEIE cBOICTBA 00BEMOB Tel. TeopeMa 00 00bEME MPSAMOYTOITBHOTO
napaienenunena u ciueacteus u3z He€. O0bEM muuHIpa, KoHyca. O0BEM mapa u miomaas chepsl.
[Too0OHbIE TEIa B MPOCTPAHCTBE.

BexTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha mimockocTu u B mpocTpaHcTBe. ClOKeHHE U BEIYUTAHUE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha
yucio. Pa3noxxenne BekTopa 1o TpéM HEKOMILIaHapHBIM BekTopaM. [IpaBuiio napannenenumnesa.
Pemienue 3ama4, cBsI3aHHBIX ¢ MPUMEHEHUEM MPABUJII IEUCTBUM ¢ BekTopaMu. [IpsiMoyronbHas cucrema
KoopauHaT B pocTpaHcTBe. Koopaunate BekTopa. [IpocTeiiime 3agaun B KOOpAUHATAX. YTOI MEXITY
BekTopamu. CKaJsipHOE MPOU3BEICHNE BEKTOPOB. BhIUnCICHUE YIIIOB MEXTY MPSIMBIMH U TIJIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METO/I MPH PEIICHUN TEOMETPUUECKUX 3a]1aY.

INJIAHUPYEMBIE PE3YJIbTATBI

JIMUHOCTHBIE PE3YJIBTATHI

JIMIHOCTHBIE PE3YJIbTAaThl OCBOCHUS IMPOTrPaMMBI y4eOHOTO TIpeMeTa «MaTeMaTHKay XapaKTepU3YIOTCS:
I'paxnanckoe BocnuTaHue:

c(OpMUPOBAHHOCTHIO TPAXKIAHCKOM MO3ULIMU 00YUYaIOLIErocs Kak akTUBHOTO U OTBETCTBEHHOTO UJIeHA
poccuiickoro oOmiecTBa, MpeACTaBICHUEM 0 MaTEMATUYECKUX OCHOBAaX ()YHKIIMOHUPOBAHUS Pa3IMUHBIX
CTPYKTYD, SIBICHUH, TIPOLIETYP TPaKIaHCKOTO 00IecTBa (BBIOOPHI, OMPOCHI U TIP. ), YMECHUEM
B3aUMO/ICHCTBOBATh C COLIMAIbHBIMU HHCTUTYTAMH B COOTBETCTBUHU € UX (DYHKIUSIMU U Ha3HAUECHUEM.
IlaTpuoTnyeckoe BocnuTAHHE:

c(OpMUPOBAHHOCTHIO POCCUICKOM I'PaXKJaHCKOW UACHTUYHOCTH, YBAXKCHHSI K IPOILJIOMY M HACTOSIIEMY
poccHiicKOl MaTeMaTUKH, IIEHHOCTHBIM OTHOILIEHUEM K JOCTH)KEHUSM POCCUICKUX MaTEMaTHKOB U
poCcHiicKON MaTeMaTHYeCKOM MIKOJIbI, K MCIOJIb30BAHUIO 3TUX JIOCTHKEHUH B APYrUX HayKax,
TEXHOJIOTHUsX, c(hepax SIKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOT0 BOCIIMTAHMSA:

OCO3HAHHEM JYXOBHBIX LIEGHHOCTEH POCCUICKOro Hapoaa; chOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHMS, STUYECKOTO MOBEACHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUH HAYKU U
JEeSITeNbHOCTHIO YIEHOT0; OCO3HAHUEM JIMYHOTO BKJIAJla B IOCTPOCHUE YCTOMUMBOTO OYAyILEro.
JcTeTH4ecKoe BOCIIUTAHME:

ACTETUYECKUM OTHOIICHHEM K MUPY, BKIIIOYasi 3CTETUKY MaTeMaTHYECKIX 3aKOHOMEPHOCTEH, 00BEKTOB,
3a/1a4, pelieHui, pacCy ACHUIi; BOCIIPUUMUYUBOCTBIO K MAaTEMAaTUYECKUM acIeKTaM Pa3IUYHbIX BUJOB
HCKYCCTBA.

dusnyeckoe BOCIIUTAHHE:

c(OpMUPOBAHHOCTHIO YMEHUS TPUMEHSITh MaTeMaTHUYECKHE 3HAHHS B MHTEPECax 3J0POBOTO U
0e30MmacHOT0 00pasa KU3HHU, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO (3710pOBOE MHUTAHUE,
cOamaHCHUPOBAHHBIN PEKUM 3aHATUN U OTABIXA, PETyasipHas pU3nveckast aKTHBHOCTBD); (GU3UUYECKOTO
COBEPIIIEHCTBOBAHUS, TIPU 3aHATUSX CIIOPTHUBHO-03/I0POBUTEIHHON JESITENEHOCTHIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPY/y, OCO3HAHHEM IIEHHOCTH TPYAOTIOOUS; UHTEPECOM K Pa3IMUHBbIM chepam
npodeccCHoHABHOM IeSATENBHOCTH, CBSI3aHHBIM C MATEMAaTUKON U €€ MPHIIOKEHUSIMU, YMEHUEM
COBEpIIIaTh OCO3HAHHBIN BBIOOP OyAyIIel nmpodeccuu U pearTn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE



IUTaHBI; TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHYECKOMY 00pa30BaHUIO M caMOOOPa30BaHHIO HA
MPOTSHKEHUU BCEH KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYACTHIO B PEIICHUH MPAKTUUYECKUX 3a7a4
MaTEMaTHUYE€CKON HAIPaBJIECHHOCTH.

JK0JI0rHYecKOe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTHIO IKOJIOTUYECKON KYJIBTYPbI, TOHUMAHUEM BIIUSHUS COIMATLHO-3KOHOMHUYECKHX
MIPOLIECCOB Ha COCTOSIHUE MTPUPOTHON U COIMATBLHOM Cpe/Ibl, 0CO3HAHUEM II00aIBHOTO Xapakrepa
9KOJIOTUYECKHUX MTPOOJIEM; OpUEHTALMEN Ha TPUMEHEHNE MaTEeMAaTUUECKUX 3HAHUMN TSl pelIeHus 3a/1a4
B 00JIaCTH OKPYXKAIOIICH CPE/Ibl, INTAHUPOBAHUS TTOCTYITIKOB M OIIEHKU UX BO3MOXKHBIX ITOCIICICTBUH JIS
OKpYKarollen Cpeibl.

I{leHHOCTH HAYYHOI'O TO3HAHUSA:

c(hOPMHUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIECTBEHHO MPAKTHKH, TOHUMAHIEM MaTEMaTHYECKON HAyKH KaK cephbl 4eI0BeUeCKOi
JEATEIIbHOCTH, ATANOB €€ Pa3BUTHS U 3HAUUMOCTH JIJI Pa3BUTHUS IUBUIN3AIMU; OBIIAJICHUEM SI3bIKOM
MAaTeMaTHK{ U MaTEMaTHYECKON KYJIbTYPOU Kak CPEJCTBOM MO3HAHUS MUPA; TOTOBHOCTHIO
OCYILECTBJIATh MPOECKTHYIO U UCCIEA0BATENbCKYIO AEATEIbHOCTh MHINBUAYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ybTaThl OCBOEHUS MPOoTrpaMMbl ydeOHoTo mpeamera «MaremaTrkay
XapaKTEepPU3YIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU MO3HABATEJIbHBIMHM JICHCTBUSMU, YHUBEPCAIbHBIMU
KOMMYHHMKaTUBHBIMU JEHCTBUSMH, YHUBEPCAIbHBIMU PETYASATUBHBIMU JIEHCTBUSMHU.
1) YHuBepcaibHble MO3HABaTEIbHbIE IEHCTBUS, 00eCeunBaoT (popmMrpoBaHre 0a30BbIX KOTHUTUBHBIX
IIPOLIECCOB 00yJaromuXcs (0CBOEHHE METOA0B MO3HAHUS OKPYXKAIOIIEro MUpa; IpUMEHEHHE
JIOTHYECKHX, UCCIIET0BATEILCKUX OTNEepaliii, yMeHHI padoTaTh ¢ HHGOPMAIIHEH ).
Ba3soBble 1ornvyeckue neicTBus:
® BBISABJIATH U XapaKTEPHU30BaTh CYILIECTBEHHBIE MPU3HAKA MaTEMaTHUYECKUX O0BEKTOB, MOHITHIA,
OTHOIICHUI MEXY MOHATUSAMU; HOPMYIUPOBATH OMPEeNICHUS TIOHATUN; yCTaHABIUBATh
CYIIECTBEHHBIN MPHU3HAK KIIACCU(PHUKAIIMU, OCHOBaHUS JUIsl 0000IIEHNS U CPAaBHEHUS, KPUTEPUU
MIPOBOJMMOTO aHAIH3a;
® BOCHpPUHUMATh, HOPMYIUPOBATH U MPEOOPA30BBIBATH CYXKACHUS: YTBEPAUTEIbHbIC U
OTpuLaTeNIbHbIE, eAMHUYHBIC, YaCTHBIE U OOIINE; YCIOBHBIE;
® BBISABJIATH MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUns B (DaKkTax, JTaHHbBIX,
HaOJIOJICHUSX U YTBEPKACHUAX; TpeJylaraTb KPUTEPUH JUIsI BHISIBIICHUS] 3aKOHOMEPHOCTEN U
MPOTHUBOPEUHIA;
e JieNaTh BBIBOJIBI C UCMOJIb30BAHHEM 3aKOHOB JIOTHKH, I€AYKTUBHBIX U WHAYKTUBHBIX
YMO3aKJIIOYeHHH, YMO3aKIIOUEHUH 10 aHAJIOTHH;
® TIPOBOJUTH CAMOCTOSITENILHO JI0KA3aTeIhCTBA MATEMAaTHYECKIX YTBEPKACHUH (TIPSAMBIE U OT
MIPOTUBHOTO), BEICTPAUBATH apPTyMEHTAIUIO, TPUBOAUTH IPUMEPHI U KOHTPIIPUMEDPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYXICHUS U BBIBO/JIBI;
e BBIOMpPATH crIOCOO pereHus yueOHOM 3a1a4n (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEILICHUS,
BBIOMpATh HanboJIee MOIXOSIMINN ¢ YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).
Ba3oBble uccienoBare/ibCKue J1elCTBUSA:
® 1CII0JIb30BATh BOIPOCHI KaK MCCIEI0BATENbCKUIA HHCTPYMEHT MO3HaHUS; (POPMYIHPOBAThH
BONPOCHI, (PUKCUPYIOIIKE TPOTUBOPEUHE, MPoOIeMy, YCTaHABINBATh HICKOMOE U IAHHOE,
(bopMupPOBaTh TMIIOTE3Y, APT'YMEHTHPOBATh CBOIO MO3UIUI0, MHEHHE;
® TIPOBOJUTH CAMOCTOSITENBHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, UCCIIEOBAHNE [0 YCTAHOBJIEHUIO
0COOEHHOCTEH MaTeMaTHYeCKOro 00bEKTa, SBJICHHS, IPOLIECCa, BBISBICHUIO 3aBUCUMOCTEMN
MeX]ly 00BEKTaMH, SIBJICHUSAMHU, IPOLIECCAMU;
® CaMOCTOSITENBHO (OPMYINPOBATH OOOOIIEHHUS U BBIBOBI 110 pe3yabTaTaM MPOBEIEHHOTO
HaOJI0IEHUS, UCCIIEIOBAHNUS, OLICHUBATH IOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U
0000IIIEHHI;



® TIPOTHO3HPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCA, a TAKIKE BBIJIBUTATh MPETIONOKEHUS O €ro
Pa3BUTHUH B HOBBIX YCIIOBUSX.
Pabora c undopmanueii:

® BBIABJIATH JeUIIUTHI HH(DOPMAIINH, TaHHBIX, HEOOXOIMMBIX JJIs OTBETA HA BOTIPOC U IS
pelICHHs 3a/1a4H;

e BLIOMpaTh HH(POPMALHIO M3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAIM3HPOBATH, CHCTEMATH3UPOBATh
Y UHTEPIPETUPOBATh HH(POPMAIIHIO PA3TUIHBIX BUAOB U (DOPM IIPEIICTABICHHSI,

® CTPYKTYpPUPOBATh WH(OPMAIIHIO, IPEICTABIISTH €€ B PA3IMYHBIX OpMax, WILTIOCTPHPOBATH
rpaduyuecKy;

® OIICHMBATH HAAEKHOCTh MH(DOPMAIIHH TIO CAMOCTOSITEIIBHO CHOPMYITHPOBAHHBIM KPUTEPHSIM.

2) YHUuBepcalbHbIC KOMMYHHKATHBHBIE JICHCTBUS, 00eCIIeYnBalOT C(HOPMUPOBAHHOCTH COITUATBHBIX
HAaBBIKOB 00y4aIOINXCS.
Oo0uienne:

® BOCHPUHUMATh U (POPMYIIUPOBATH CY)KJICHUS B COOTBETCTBUU C YCIOBUSMU U IEISIMU OOIICHHUS,
SICHO, TOYHO, TPAMOTHO BBIPQ)KATh CBOIO TOUKY 3PEHUS B YCTHBIX M IMUCBMEHHBIX TEKCTAX, 1aBaTh
MOSICHEHMSI 110 X0y PEIICHHsI 3a1a9i, KOMMEHTHPOBATh TIOJyICHHBIN PE3yiIbTaT;

® B X0JIe 0OCYXKJICHHS 32/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMbI, TPOOIEMBI, perracMoi
3aJla4d, BHICKA3bIBATh UJICH, HAIlCJICHHBIC HA TIOUCK PEIICHHUS; COTIOCTABIIATh CBOU CYXICHHUS C
CYXJICHHUSMH JIPYTHX YYaCTHHKOB JIMAjora, 0OHapYKUBATh PA3IMUUE H CXOJICTBO MO3UITUH; B
KOPPEKTHOH (hopMe GOopMYyTUPOBATH PA3HOTIIACHS, CBOU BO3PAKECHHS;

® TIPEJCTABJIATH PE3YIbTAThl PEIICHUS 33]]a9d, SKCTICPUMEHTA, HCCIICIOBAHUS, IIPOCKTA;
CaMOCTOSITENILHO BBIOMPATh (GOpMAaT BBICTYIUICHUS C YYETOM 3a/1a4 MPE3eHTAN U 0COOEHHOCTEN
ayTUTOPHH.

CoTpyaHunyecTno:

® TIOHMMATh U HCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIHHOM paOOThI IPU PELICHUN
y4eOHBIX 337a4; IPUHUMATD 11eJIb COBMECTHOU JeSITeTbHOCTH, TUIAaHWPOBATh OPraHU3aIHI0
COBMECTHOM pabOThI, pactpeessiTh BUIBI pPabOT, TOTOBapUBATHCs, 0OCYKIATh MIPOIIECC U
pe3ynbTaT paboThl; 00001aTh MHEHUS HECKOJIBKUX JTIOJICH;

® yJacTBOBAThH B IPYHIOBEIX (hopMax paboThl (00CyX)aeHHs, 0OMEH MHEHHH, «MO3TOBBIC IIITYPMBI
Y UHbIE); BBIMOIHSITH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOM JIEUCTBUSI C APYTUMU YIICHAMU
KOMaH/Ibl; OIICHMBATh KAUeCTBO CBOET0 BKJIaAa B OOLIUI MPOAYKT MO KPUTEPHSIM,
cOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

3) YHuBepcanbpHbie pery/siTiBHbIEe ACCTBUSA, 00eCeunBaOT (OPMUPOBAHUE CMBICIOBBIX YCTAHOBOK U
KU3HEHHBIX HABBIKOB JIMYHOCTH.
Camoopranuszanmsi:

® COCTaBIIATH IUIaH, AITOPUTM PEIICHUS 33a]]a4ui, BEIOUPATh CrIOCO0 PElIeHHs ¢ YYETOM UMEIOIIUXCS
PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
pelieHuii ¢ yaéToM HOBOW MH(pOpMAaIUK.

CaMOKOHTPOJIb:

e BJIAJIETh HABBIKAMU TMO3HABATEIHLHON pedhIeKCHM KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUI U
MBICIIUTEIBHBIX MTPOLIECCOB, UX PE3YNIbTATOB; BIaIETh CIIOCOOAMU CaMOTNIPOBEPKU, CAMOKOHTPOJIS
mpoliecca 1 pe3yibTaTa pelieHusl MaTeMaTHIecKon 3a/1auu;

® TpPEIBUICTH TPYJHOCTH, KOTOPbIE MOTYT BOSHUKHYTh MPU PEIIEHUHN 33]]a4l, BHOCHUTb KOPPEKTUBbI
B JIEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, JAHHBIX, HAWJACHHBIX OMHUOOK, BHISIBICHHBIX
TPYIHOCTEN;

® OIICHMBATh COOTBETCTBUE PE3YNIbTaTa IIENId U YCIOBHIM, OOBACHATh TPUUUHBI JOCTHUKECHUS UITU
HEJOCTHKEHHSI Pe3yJIbTaTOB JAEATEILHOCTH, HAXOIUTh OINOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY
OTIBITY.

IHNPEAMETHBIE PE3YJIBTATbBI
11 KJIACC



OmnepupoBaTh NOHATUAMH: IWIMHAPUYECKAs TOBEPXHOCTh, 00pa3yonIie HUIHHIPUIECKON
MOBEPXHOCTH; IIIJIMHJIP; KOHUYECKasi IOBEPXHOCTh, 00pa3yIolre KOHMUECKOH MOBEPXHOCTH, KOHYC;
cepuueckas MOBEPXHOCTD.

Pacnio3znaBars Tena BpamieHus (IIMHAP, KOHYC, cdepa u map).

OOBSACHATH CHIOCOOBI MOJTYYSHHUS TEJl BPALLICHHSL.

KnaccudumnupoBaTs B3auMHOE PacloyioxkeHne chepsl U MIIO0CKOCTH.

OrnepupoBaTh MOHIATHAMU: IIAPOBOM CEIMEHT, OCHOBAHHE CErMEHTA, BRICOTA CErMEHTA; IIIapOBOM CIIOMH,
OCHOBAaHUE I1apOBOTI0 CJI0S, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Bbraucnars 00bEMBI 1 TUTOIAAN TOBEPXHOCTEH TNl BpaleHHsI, TeOMETPHUECKUX TeJl C MPUMEHEHHEM
dhopmyi.

OmnepupoBaTh MOHATUSMHI: MHOTOTPAHHUK, BIIMCAHHBIN B chepy U onrcaHHbIN 0KoI0 chepsl; chepa,
BIIMCaHHAs B MHOTOT'PAaHHHK WJIHM TEJIO BPAIICHUSI.

N3006paxkaTs n3ydaembie GUTYpPBI OT PYKH U C TPUMEHEHHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.
BbInosiHATE (BBIHOCHBIE) IJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYp: BUJI CBEPXY, COOKY,
CHH3Y; CTPOHUTH CEUCHHUSI TEJI BPAICHHSI.

W3BnekaTh, MHTEPIPETUPOBATH U MPEOOPa30BBIBATH HH(POPMAITHIO O TIPOCTPAHCTBEHHBIX
TeOMETPUIECKUX (PUTYpax, MPEICTaBICHHYIO Ha YePTEkKaxX U PUCYHKaX.

OmnepupoBaTh MOHATHEM BEKTODP B IPOCTPAHCTBE.

BEIMONHATE AEWCTBUS CII0KEHUSI BEKTOPOB, BEIYUTAHUS BEKTOPOB M YMHOYKCHHUSI BEKTOpa Ha YHCIIO,
OOBSICHATH, KAKAMH CBOMCTBAMH OHH 00JIa/Iat0T.

[TpumeHnATs mpaBUIIO MapauieIenunea.

OmnepupoBaTh MOHATUSAMH: IEKAPTOBBI KOOPAWHATHI B TPOCTPAHCTBE, BEKTOP, MOYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA, YIOJl MEXKAY BEKTOPAMH, CKAJIIPHOE TPOU3BEICHUE
BEKTOPOB, KOJUTMHEAPHBIE U KOMIIAHAPHBIE BEKTOPHI.

Haxoautb cymmy BEKTOPOB U MTPOU3BEACHNE BEKTOPA HA YHUCIIO, YTOJl MEXKy BEKTOpaMH, CKaJlipHOE
MIPOU3BEICHNE, PACKIIAAbIBATh BEKTOP IO IBYM HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBath MJIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CHCTEME KOOPIUHAT.

[IpumensTh reomeTpudeckue (pakThl A peUICHUs] CTEPEOMETPHUUECKUX 3a/1a4, MPEANOaraonnx
HECKOJIbKO [IaroB PeleHus], €CIIU YCIIOBUS MPUMEHEHHUS 3a/IaHbl B IBHOU dopMe.

Pemats npocreiinne reoMeTpuuecKre 3a/1a4i Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/IA.
Pemats 3a1aun Ha 10Ka3aTeIbCTBO MAaTEMATUYECKUX OTHOLIEHUH U HAX0XKACHUE T€OMETPUUECKUX
BEJIMYMH 0 00pasliaM WM ajJropuT™MaM, IPUMEHsISl U3BECTHBIE METOAbI PU PELUICHUH CTaHIapTHBIX
MaTeMaTHYeCKUX 3a/1a4.

[TpuBOAMTE IpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U KU3HH, PACIIO3HABATD
MIPOSIBIIEHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IpuMeHSTH MoTydYeHHbIE 3HAHUS Ha MTPAKTHKE: aHAJIM3UPOBATh PEaIbHbIC CUTYallUU U TPUMEHSITh
W3YYEHHBIE TIOHATHUS B IIPOIECCE MOUCKA PEIICHHS MaTeMaTHYeCKH cPOPMYITUPOBAHHOM MTPOOIIEMBI,
MOJENUPOBATH PeabHbIe CUTYAIIUU Ha SI3bIKE T€OMETPUH, UCCIIEI0BATh TOCTPOCHHBIE MOJIEIH C
HCII0JIb30BAHMEM T€OMETPUUYECKUX MTOHATHI U TEOpEM, ammapaTa ajareOpbl; perarb NpakTUYecKue
3a/lauu, CBSI3aHHBIE C HAXOXKJCHHUEM I€OMETPUUYECKUX BEIIUYUH.
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KaneHz[apHO-TeMaanecxoe IVIAHUPOBAHHUE T'€OMETPUA 11 kaacc

IlnanupyemMsble 06pa3oBaTeIbHBIEC Pe3yIbTATHI

Ne Ocnosnoe VVI: Hara Jdara
n/n | Paznen, coacp:kaHue Buap1 nesiteibHOCTH npeAMeTHBIe NMO3HABaTEJbHbIE, PeryJIITHBHBIE, JINYHOCTHBIE no no
TeMa (peuraembie yyamuxcs KOMMYHHKATHBHbIE miany | ¢akry
ypoka NnpooJIeMbI)
I'naBa VI. BekTopsl B npocTpancTse. (5 4.)
1 IonsTHE 1)BeKTOpEI 3HaTs! onpenenenue | Gopmynupoats  omnpeneneHus | KommynukatuBHble: crnocobctBoBath | DopMupoBaHue
BEKTOPA, 2)MOIyNb BEKTOpa | BEKTOpa B IIPOCTPAHCTBE, | BEKTOpa, ero JUIMHBL, | (hOPMHUPOBAHUIO HAy4YHOTO | HaBBIKOB OCO3HAHHOTO
PaBEHCTBO | 3)paBEHCTBO €ro JUTHHBL KOJIJIMHEAaPHBIX BEKTOPOB, PABHBIX | MHPOBO33PEHUSL. BBIOOpA Haubonee
BEKTOPOB BEKTOPOB YMers: Ha MOJIeNTH | BEKTOPOB; PerynsiTHBHEIE : OLICHUBATH BECOMOCTH | d(deKkTHBHOrO
4)KOITMHEapHbIE napajuieJenunena ¢dopMynmupoBaTh ¥ JOKa3bIBaTh | MPUBOJUMBIX JI0Ka3aTeIbCTB U | crocoba penieHus
BEKTOPHI HaXOJUTh YTBEPIKACHUS O PaBHBIX BEKTOPAX | PacCy:IEHUH.
COHaIpaBJICHHEIE, Ilo3naBaTe/bHbBIE: OCYILIECTBIIATH
MPOTUBOIIOI0XKHO paciIMpeHHbIN TOUCK HH(QOPMAaLUH
HalpaBJICHHBLIC , pAaBHBIC
BEKTOPBI
2 CnoxeHue | MpaBWIO CIOXKEHHs | 3HaTh: NpaBuio cioxeHus | OObACHATH, Kak ompenesiiorca | KommyHukaTuBHbIe: nposBisaTh | ©opMupoBaHue
u u BBIYNTAHUS | U BEIYMTAHUS BEKTOPOB. CyMMa M pa3HOCTh TOTOBHOCTh K OOCYXKICHHMIO Da3HBIX | IENEBBIX  YCTaHOBOK
BBIYUTAHNE | BEKTOPOB. VMeTh: HAXOOUTh CyMMY H | BEKTOPOB;  (DOPMYITHpOBaTh W | TOYEK 3peHHs MU BBIPAOOTKe oOmell | yueOHOM nesTenbHOCTH
BEKTOPOB, pPa3HOCTH  BEKTOPOB  C | JIOKA3bIBATh TEOPEMY (rpynroBoii) no3uLuK dopmupoBanue
cymma HOMOILBIO npasuia | 44 CymMa U pa3HOCTh BEKTOpoB 1 | PerysiTHBHbIE: OCO3HABATh KaYECTBO U | HABBIKOB aHaJu3a,
HECKOJIBKU TPEYrONbHHUKA U | 0 KOOpIMHATaX CyMMBI BEKTOPOB | YPOBEHb yCBOCHUS COIIOCTABJICHH,
X BEKTOPOB MHOT'OYTOJIbHUKA U e€ CleCTBUA Ilo3HaBaTeJbHbIC: CO3/1aBaTh | CPABHEHUS
CTPYKTYPY B3aMMOCBSI3eil CMBICIIOBBIX
©IVHHI] TEKCTa
3 YMmHOKeHH | 1.YMHOXKeHue 3HaTe: Kak onpegenserca | OObsAcHATb, Kak ompezensiercd | KoMMyHHKaTHBHbBIE: pazBure y | PopmupoBanue
€ BEKTOpa | BEeKTOpa Ha YHCIO. | YMHOXKEHHE BEKTOpa Ha | MPOM3BEICHHE BEKTOPA HA YHCIO; | yYAUIMXCH MNpPeACTABJEHHE O MecTe | YCTOIIMBOIl
Ha 9HUCIIO0 2.Paznoxenne qHCIIO. (dopMynupoBaTh M IOKa3blBaTh | MATeMATHKH B CHCTEMe HAYK. MOTHBALIUH K
BCKTOpa MO JIBYM YMeTh: BBIpaXXaTh OAMH U3 | TEOPEMY o KOOpAMHATaX | PeryisituBHbIe: (OPMHUPOBATH LeJieBble | 00y4EHHUIO

HEKOJUTHHEAPHBIM
BEKTOpPaM

KOJUIMHEApPHBIX  BEKTOPOB
yepes Apyrou

TIPOM3BEICHUS BEKTOpa Ha
YUCIIO M, ONUpasCh Ha HeE,
00OCHOBBIBATH  CBOMCTBA  3TOH
orepanumn

YCTAHOBKHM Yy4eOHOHl JesiTeJIbHOCTH.
ITo3HaBaTe/IbHBbIC: Pa3JMYaTh MeETOAbI
TO3HAHMS OKPY:KalolIero MMpa 1o ero
neJisiM (HaOJII0ieHue, ONBIT, IKCIIePHMEHT,
MO/IeJTMPOBAHME, BbIYUC/ICHUE)




4 Kommnana | ompenenenue 3HaTh: onpenenenne | OObsACHATh, Kakue  BekTopbl | KoMMyHHKaTHBHBIE: nposiBIATh | PopMupoBaHHe
pHbIE KOMIUTaHapHBIX KOMIUTaHApHBIX BEKTOPOB | HAa3BIBAIOTCS KOMILIAHAPHBIMUY; TOTOBHOCTh K OOCYXAEHHIO pa3HbIX | [EJIEBbIX  YCTAHOBOK
BEKTOPBL. BEKTOpPOB [IpaBuio TOYEK 3peHusi | BbIpaboTke oOmel | y4eOHOH AesTeTbHOCTH
[TpaBuo napaiesenuneia (TpymmoBoii) mo3unuu ®dopmupoBaHue
napasulenenunesia YMmers: Ha MOJEH PerynsiTuBHBIE: OCO3HABAaTh KaYeCTBO U | HABBIKOB aHaIu3a,
napajuleenumnesna YPOBEHb YCBOCHUS COIIOCTABJIEHHU,
HaXOJUTh KOMIUIAaHAPHEIE Io3znaBaTenbHbIE: CO3/1aBaTh | CPaBHEHUS
BEKTOPEI CTPYKTYPY B3aMMOCBSI3€H CMBICIOBBIX
BBIMoHATH crioykeHneTpex €/IMHHMI] TEKCTa
HEKOMILTaHAPHBIX
BEKTOPOB C  TIOMOIIBIO
IpaBuiia Mapaijenenumena
5 INpasuio TeopeMa 0 | 3HaTs! TeopeMy 0 | hopMynupoBaTh U JIOKa3bIBATh KoMMmyHukaTnBHbIE: pasBurh y | PopmupoBaHue
napajujiene | pas3okKEeHHU Ppa3ioKeHUH 1000ro | Teopemy yJammxcsl TNpeICTABJIEHHE O MecTe | yCTOHYMBOM
numnesa. JI000r0 BEKTOpa Mo | BEKTOpa o TPEM | O pa3JIOKEHUM BEKTOpa MO TPEM | MaTeMATHKH B CHCTeMe HayK. MOTHBAIHN K
PaznoxxeH | Tpem HEKOMIUTaHapHBIM HEKOMILJIAaHAPHBIM BEKTOpaM PeryasTuBHbIe: (POPMUPOBATE LieJieBbIe | 00yUEHHIO
1€ BEKTOpa | HEKOMIUIAHAPHBIM BEKTOpaM. YCTAHOBKH y4e0HOIl JesiTeJIbHOCTH.
0  TPEM | BEKTOpaM. Ymers: BBITIOJTHSATh Ilo3naBaTesbHBIE: Pa3MYaTh METOABI
HEKOMIIIa | pa3lo)KeHHe pa3jioKeHue BEKTOpa o TO3HAHMS OKPY:KAIOIIero MUpPa 1Mo ero
HapHBIM BEKTOpa MO TpeM TPEM  HEKOMIUIAHAPHBIM neJsiM (HaGumioieHNe, ONbIT, IKCIIEPUMEHT,
BEKTOpPaM. | HEKOMILIAHAPHBIM BEKTOpaM Ha  MOJENHU MO/IeTMPOBAHNE, BLIYHC/ICHHE)
BEKTOpaM Ha | HapaJuleNenunena
MOJIEH
napaJjiesenunesa
I'maBa VII MeToa koopAuHAaT B pocTpaHcTie. /{Buskenus. (15 4.)
6 [Ipsimoyro [onsTus 3HaTh! noHATHsA | OOBACHATH, 4YTO Takoe och | KoMMyHHKATHBHbIE: pazBure y | PopmupoBaHue
JIbHAA NIPSAIMOYT OJIBHOM IIPAMOYTOJIGHOM CHCTEMBI | KOOPAWHAT, KaK ONpPENENsIeTCs | yJaluuxcsl TpeJcTABJIEHHE 0 MecTe | YyCTOMYUBON
cucreMa CHCTEMBI KOOpJMHAT B | KOOPAMHATA TOYKH IO JaHHOWOCH, | MaTeMaTHKH B CCTEMe HayK. MOTHBALIUH K
KOOpJMHAT | KOOpIWHAT B | IPOCTpaHCTBE, KOOPAMHAT | KAK BBOAWTCA M 0OO3Ha4aeTcs | PeryasTuBHLIE: (POPMHUPOBATEH LieJeBbie | O0yUIEHHIO
B IIPOCTPAHCTBE, TOYKH. IpsSIMOYTOJIbHAsICUCTEMA YCTAHOBKHM y4eOHOHl  JesiTeJIbHOCTH.
MIPOCTPAaHC | KOOPAWHAT TOYKH. ) KOOpIMHAT B INPOCTpaHCTBE, Kak | [lo3HaBaTesbHBIE: Pa3IMYaTh METOABI
TBE Pemenne 3amay Ha YMETh: pelliaTh 3a1a4u o Ha3bIBAIOTCSI OCH KOOPAMHAT;

HaxOXJICHHE KO-
OpAMHAT  TOYKH,
YMEHHE  CTPOUTH

TOYKY 110 3a/1aH-
HBIM KOOpAWHATaM

TEME

TO3HAHMS OKPY:KAIONIEr0 MHPA 1O ero
neJisiM (HaGuIioieHNe, ONbIT, IKCIIEPUMEHT,
MO/IETMPOBAHHE, BLIYHCIIEHHE)




Koopnuna | Koopaunatsel 3HaTh: MOHATHE KOOPAHWHAT | BEIBOAUTE W HCHONB30BaTh B | KoMMyHMKaTHBHbIE: pa3Burh y | PopmupoBaHue
TbI BEKTOpA | BEKTOpA. BEKTOpA B JIAHHOU CUCTEME | pelleHHusAX  3a7ad  (GOpMyNbl | yJamquXcsl NpEICTABJIEHHE O MecTe | YCTOIuuBOM
Pasnoxenne KOOpAUHAT; (opMyly pa3- | KOOpAUHAT CEpeJUHbI OTPEe3Ka, | MATEMATHKH B CHCTEME HAyK. MOTHUBAIIH K
BEKTOpa 1O | JIOKEHHs BEKTOpPA 110 KOOP- | JUTMHBI BEKTOpa M DPAacCTOsHUA | PeryasiTuBHble: (hOPMHPOBATH LiejieBbie | 00YUEHHIO
KOOPAUHATHBIM JUHATHBIM BEKTOpaM 1,j,K; | MEXKIy AByMs TOUKaMH. YCTAHOBKH y4eOHOl  IeATeTbHOCTH.
BEKTOpaM 1,j, K. | IpaBuia CIIOKEHU, Ilo3HaBaTenbHbIE: Pa3IMYaTh METOAbI
Cnoxenue, BBIUYUTAHHUS M YMHOKEHHS TMO3HAHUS OKPYKAIOLIEr0o MHpa MO ero
BBIYMTAHHE U | BEKTOpa  Ha YHCIIO; neJisiM (HaGumioieHne, ONbIT, IKCIIEPUMEHT,
YMHOYKEHHE MIOHATHE PpaBHBIX MO/Ie/IMPOBAHNE, BLIYUC/ICHIE)
BEKTOpa Ha YHMCIO. | BEKTOPOB.
PaBHbIe BeKTOPHI
YMeTh: pemarh 3a7auu Mo
Teme
Csas3b Pemenue 3a1au Ha 3HaTh! MOHSTHE | BBIBOIAUTH M HcHoiab30BaTh B | KoMMyHMKaTHMBHBIE: onpenenarts nenu | PopMHupoBaHUE
MEXTY pasnoxeHue KOOpAMHAT BEKTOpa B | pelmIeHusXx  3agad  GopMynbl | ¥ (QYHKIMM  YYaCTHHKOB, CIIOCOOBI | YCTOWYHMBOW
KOOpJIMHAT | BEKTOpa IO KOOp- JAaHHOU CHCTEME | KOOPIMHAT CEpeAuHBl OTpe3Ka, | B3aUMOJEWCTBHS; IUIAHUPOBATh OOIIME | MOTHUBAIIH K
amMu JUHATHBIM KOOp/AMHAT; TMOHATHE Pa3- | JUIMHBI BEKTOpa M PACCTOSHUS | CIOCOOBI paboThl; OOMEHUBATHLCS | MPOOIIEMHO-TTONCKOBOM
BEKTOPOB U BEKTOpaMm i,j, K, JIOXKCHUA BEKTOpa o | MEXAY ABYMS TOUKaMH. SHAaHUSAMH MEXAY WICHAMU T'PYIIbI JUIsA JACATCIBHOCTH
KOOpAWHAT | CIIOXKEHHE, KOOPJIMHATHBIM BEKTOpaMi npuHATHS  AQQPEKTHBHBIX COBMECTHBIX
HBIX TOYEK BbIYMTAHUEC " ,J» K; TIpaBHJIACIOXKEHUS, peuIeHn .
YMHOXEHHE BBIYMTAHUSA M YMHOXXCHUS PeryastuBHble: GopMUpOBATh LieJIeBbIC
BEKTOpa Ha YHCIIO. BEKTOpa HA  YHCIIO; YCTAaHOBKM  Y4eOHOH  JeATEIbHOCTH,
Kommuneapusle ¥ | NOHATHA paBHBIX, BBICTPaNBaTh MOCIIEIOBATENbHOCTh
KOMIUTaHapHbIE KOJUTMHEAPHBIX u HEOOXOAUMBIX olepanun.
BEKTOPBI KOMIUIaHAPHBIX BEKTOPOB. ITo3HaBaTesbHBIE: OCYILECTBIISITh
CpaBHEHHE W  KiIacCH(DUKAIMIO MO
YMeTh: pemars 3a1auu 1o
3aJlaHHBIM KPUTEPUSIM
TeMe
Ipocreiimr | Pabora Hax | 3HaTh: MOHATHE paguyc- | BeiBomuts  ypaBHeHue cdepbl | KoMMyHHMKaTHBHBIE: nposBisATh | DopmupoBaHue
ue 3ajayd | OMHUOKaMH. BEKTOpa  INPOW3BONBHOM | JAHHOIO pajuyca ¢ LEHTPOM B | TOTOBHOCTE K OOCYXKACHHIO PAa3HBIX | YCTOMYHMBOMN
B [onsTie pammyc- TOYKH IIPOCTPAHCTBA; | JAHHOW TOYKE TOYEK 3peHus W BbIpaboTKe oOImIel | MOTHBAIMN K
KOOpJAWHAT | BEKTOpa (bopMysI UL (TpynmoBoii) mo3unun MPOOIEMHO-TTONCKOBOM
ax TIPONU3BOJILHOM HaXOXJICHHUS KOOpIMHAT PeryasiTuBHBIE: OCO3HABATH KA4eCTBO U | AEATEIBHOCTU
TOYKH BEKTOpa 10 KOOpAMHATAM YPOBEHb YCBOCHUS
MIPOCTPAHCTBA. TOYEK KOHLA M Hayaiga ITo3HaBaTesbHBIE: CO371aBaTh
Haxoxnenue BEKTOpA. CTPYKTYPY B3aUMOCBS3E€M CMBICIOBBIX
KOOPJMHATHI €IMHMI] TEKCTa
BEKTOpa 1o
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KOOpAWHATAM
TOYUCK KOHIA U
Ha4dajia BCKTOpa

VMerts: peuiaTh 3aaa4u 1o
TEMC

10 Pemenue Koopnaunatst 3Hath:  GopMmyasl  uii | YMeHHe 3aIIUCHIBATh un | KommyHunkaTuBHbIe: pa3BUTh y | OCBaMBaTh HOBBIE BU/IbI
3a7ad  Ha | CEpeAMHBI OTpe3Ka. | HaXOXKICHHS  KOOPIWHAT | BOCIIPOU3BOIUTH YpaBHEHME | yyalluXcs MpeJICTaBI€HHE O MeCTe | JAEATelIbHOCTH
HaxoxJeH | Beruucnenue CepeMHBI OTpe3Ka, | OKPY)KHOCTH, 3HAaTh CMBICI €ro | MaTeMaTHKH B CUCTEME HaYK.
ue JUINHBI BEKTOPA TI0 | BBIYHCIICHUS JnuHbL | KoddduimentoB. @opMmupoBanue | PeryssiTHBHBIE: TIAHUPOBATh
KOOpAMHAT | €ro KOOpAMHATaM, | BEKTOpa o ero | MoIIaroBoro crocoba aeicTBUil | HEOOXOMUMBbIE — JICHCTBUS,  ONCPAIUH.

BI paccTosIHUSA MEXAy | KOOpAWHATaM, PacCTOSHUS | MPH HANUCAaHWU YypaBHeHMs 1o | OLEHHMBaTh BO3HUKAIOUIME TPYIHOCTH,
CepeANHbl | IBYMS TOYKAMHU MEXy IBYMS TOYKaMH. 3a/1aHHBIM BHOCHTBH KOPPEKTUBBI B paboTy
oTpesta VMeTh: pemarh 3a1a4u 1o DIIEMEHTAM. YMETb: pelliaTh Ilo3HaBaTenbHbIE: DPA3IMYATH METOJIBI
JULHHET Teme Safam A OTPEACIIBHIE TIO3HAHUS Oprma;omero MHpa 1O €ro
BEKTOpa. KOOPJIMHAT LIEHTPA OKPY>KHOCTH U
ero pamiyca mo  nammomy | UEAM; BBIOTHATH y4eOHbIe 3a/1auu, He
yPABHEHHMIO OKPY/KHOCTH. . HMEIOIIHE OTHO3HAYHOTO PEeIICHHS

11 Pemenue Pemenue 3a7a4 Ha | 3HaTh: MOHATHE KOOPAWHAT | 3HATH: ypaBHeHHe | KoMMyHuKkaTuBHBIe: onpenenaTs 1enu | ©opmupoBaHue
3a7a4  Ha | HaXOXKJIEHUE BEKTOpa B JAQHHOH cUCTeMe | MPAMOH.  YMeTb:  COCTaBJIATH | U (DYHKIMH  YJaCTHHKOB, CIOCOOBI | YCTOMYMBOMH
HaxXOXKJCH | paccTOSHHS MEXIy | KoopauHat; (opmyny ypaBHEHHE pAMON Mo | B3aMMOJICHCTBUS; IUIAHUPOBATH OOINKE | MOTHBALIUH K
ne TOYKaMU paccTosiHus MEXKAY | KOOpIMHATaM JIBYX €ro TO4YeK. CIOCOOBI paboThI; OOMEHHUBAThCA | MPOOIEMHO-IIOUCKOBOM
paccrosiHu TOYKaMHU 3HAaHMAMHU MEXKAY WIEHaMU TPYIIbl Ul | AESTEIbHOCTH
S MeXIy npuHATHS  3P(EKTHUBHBIX COBMECTHBIX
TOYKAMM. pELICHU .

PeryastuBHble: (HOpMHPOBATH LieJIEBbIC
YCTAaHOBKM  y4eOHOH  IeSTENbHOCTH,
BBICTPaNBaTh MOCJIEIOBATENbHOCTh
HEOOXOTUMBIX OTIepauii.
ITo3HaBaTesIbHBIE: OCYIIECTBIATH
CpaBHEHHE W  KJIacCUPUKALHUIO  TIO0
3aJlaHHBIM KPUTEPUSIM

12 VYron [IpoBepka 3HaHuii, | 3HaTe: ToHATHE  yria | OOBACHATH, KaK OMpeAemseTcs KoMMyHuKaTHBHBIE : OpraHm3oBEBaTh | DopMupoBaHme
MEXIY YMEHHH 1 HABBIKOB | MEXIY BEKTOPaMM; | YTOJl MEXIY BEKTOPAMHU; " IUIAaHUPOBATh y4eOHOE | HaBBIKOB OpTaHM3AINN
BEKTOpaMH | IIO TeMe (hopMyIIBI T HAXOXKACHUSA COTPYOHWYECTBO C  YYHMTEIeM M | ¥ aHauM3a  CBOCH

yIiIa MEXIy BEKTOpaMH IO OITHOKJIACCHUKAMHU. JIeATeIbHOCTH,
MX KOOpAWHATaM. PerynsituBHbIe: OIIPEZIEIATh | CaMOaHAIN3a u
MIOCJIEIOBATENIFHOCTh  ITPOMEXKYTOUHBIX
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ueﬂeﬁ C Y4C€TOM KOHCYHOI'O pe3yiibTara,
COCTABJIATH IIJIaH IIOCJICAOBATCIIBHOCTH

TEHCTBHIA.
ITo3naBaTenbHbIE: YMETb
OCYIIECTBIISITh a”aIu3 00BEKTOB,

CaMOCTOATENILHO MCKAaTh U OTOUPATh
HEO0X0TUM YO HH(OpMAITHIO.

CaMOKOPPCKIIUU

y4eOHOU NIeATETHHOCTH

13 Ckansiproe | Ilomsatue yria | 3HaTs: nousatue | @opmynupoBate  onpezaeneHue | KoMMyHHMKaTHBHBIe : OpraHu30BbIBaTh | DopMHUpoBaHUE
NIPOU3BEAE | MEXKIY BEKTOPAMHU. | CKaJSIPHOTO CKaJIIPHOT O NPOU3BENCHUS | U IUIAaHUPOBATh y4eOHoe | LIeTIeBBIX  YCTAaHOBOK
HHE HaxoxneHue yrna | Hpou3BeIEeHHsS BEKTOPOB; | BEKTOPOB;  (OpMyIHpOBaTh M | COTPYAHMYECTBO  C  YyuuTeleM M | y4eOHOM JeATenbHOCTH
BEKTOPOB. MEXIy BEKTOpPaMH | [IBE ¢opmyIsl JUIS | JOKa3blBaTh YTBEPXKICHUS O €ro | ONHOKIACCHUKAMH. ®dopmupoBaHue

o UX | HaxXOXIEHUs CKaJISIPHOTO | CBOMCTBax. PeryasiTuBHbIC: OIPEJICNATh | HABBIKOB OCO3HAHHOI'O
KoopAuHaTaM. Pa- | Tpou3BeAcHHUsS BEKTOPOB; HOCIIEZ0BATEIbHOCTh  POMEXYTOUHBIX | BBIOOpa Haubonee
6ora Hall | YMeTb: pemaTh 3a1a4H 110 renel ¢ y4eToM KOHEYHOro pes3yibrara, | 3ddekTuBHOro
OLIMOKaMH TeMe COCTAaBIAITh IUIAH MOCIEJOBATENBFHOCTH | CIIOCO0a PeleHHs

JIEUCTBUM.

IlosHaBaTeJ/IbHbIE: YMETh

OCYIIECTBIISITh aHaIu3 00BEKTOB,

CaMOCTOATENBHO UCKAaTh U OTOMpPAaTh

HE00X0IMM Y10 HH(OpPMAIIHIO.

14 CaoiicTBa [onsTue 3HaTh! TIOHSITHE KoMmmyHukaTuBHBIe: onpenensaTs nenu | opMupoBaHue
CKaJIIPHOT | CKAaJIIPHOTO CKaJISIPHOTO U (YHKIMM  y4aCTHHKOB, CIIOCOOBI | YCTOHYHBOM
o MIPOU3BEACHUS NPOU3BE/ICHUSI BEKTOPOB; B3aUMOZCIHCTBHSA; IUIAHUPOBAThH OOIINE | MOTHUBALUH K
NIPOU3BEAE | BEKTOPOB. HBe | nBe (bopmyIsl JULs CIOCOOBI paboThI; O00OMEHHBAThCA | MPOOIEMHO-IIOUCKOBOM
HUS (bopmyIsl HAXO0X/JCHUS CKaJSIPHOTO 3HaHMAMU MEXKAY WIEHaMU TPYNIbl Ul | AESATEIbHOCTH
BEKTOPOB. HaXOXKJICHUS MIPOU3BEACHHS BEKTOPOB; OpuHATHS  3()(PEKTHBHBIX COBMECTHBIX

CKaJISIpHOT O OCHOBHBIE CBOMCTBa pEILLEHNN.
TIPOU3BEICHUS CKaJIIPHOTO  TIPOM3BEIC- PeryasTuBHble: GopMUpOBATh LieTIEBbIE
BeKTOpOB. OCHOB- HUs BEKTOPOB. YCTAaHOBKM  y4eOHOH  JESATENbHOCTH,
HBIE cBOifcTBa BBICTPaNBATh MOCIIEIOBATENbHOCTh
YMeTh: pemaTs 3a1a4y 1o o
CKaJIIPHOTO rene HEOOXOANMBIX oreparyi.
TIPOU3BEACHUS ITo3HaBaTesbHBIE: OCYIIECTBIIATH
BEKTOpPOB CpaBHEHHE U KIAcCH(PUKAIHIO 110
3a/laHHBIM KPUTEPHUSIM

15 Borurcnen | HcnonbzoBaHue YwMerts: pemath 3agaun 1o | OOBSICHATS, KaKou BeKTOp | KoMMyHMKaTUBHBIE: nposiBiATh | DopmupoBaHue
We YIJIoB | CKaJIAPHOTO TeMe Ha3bIBACTCS HaNpaBIISIONIMM | TOTOBHOCTE K OOCYKAEHHIO pa3HBIX | LENEBBIX  YCTAHOBOK
MEXIY TIPON3BEACHUS BEKTOPOM TPSIMOH, KakK | TO4YeK 3peHHsl W BhIpabOTKe 0O0mIeH y4eOHOM IeATeTbHOCTH
TIPSIMBIMH. BEKTOpPOB pu BBIUUCIUTh YTON MEXKAY ABYMS | (TPYNITOBO¥) IO3UIINU
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PCUHICHUHA 3a/la4 Ha
BBIYMCJICHUC YIJIOB

IpAMbIMU, €CJIn HN3BCCTHBI
KOOPpAWHATBI HMX HaAIPaBIAIOIHNX

PerynsiTuBHbBIE: OCO3HABATH KAYE€CTBO U
YPOBEHb YCBOCHUS

MEXIY IBYMsI TIpsi- BEKTOpPOB; Kak BBMHUCIUTH yron | Ilo3naBaTesibHBIE: CO371aBaTh
MBIMH, MEXIY MEXIy NpsSMOH M IUIOCKOCTBIO, | CTPYKTYPY B3aUMOCBSI3€H CMBICIOBBIX
TIPSIMOH u €CIIM  WM3BECTHBl  KOOPJAWHATHI | €IMHUII TEKCTA
ITOCKOCTBIO HaIpaBJIIOIIET0 BEKTOpa MpsAMOn
Y BEKTOpa, MEPHEeHANKYIISPHOTO K
TUTOCKOCTH, KaK BBIYHCIUTH YTOJ
MEX]y IBYMS IUIOCKOCTSIMH, €CIIU
W3BECTHBI KOOPJIUHATHI BEKTOPOB,
NEePIEeHANKYISIPHBIX K 3THM
TUTOCKOCTSIM
16- | Beruncnen Pemenne 3amad Ha | YMers: pemiath 3a1auu 1o | OOBSICHSTS, KaKoit BekTop | KoMMyHHKaTHBHBIE: nposiBiATs | PopmMupoBaHue
17 e VYIJIOB | MCHOJB30BAHUE TeMe Ha3bIBAETCS HAIpAaBISIONMM | TOTOBHOCTh K OOCYXKACHHIO pa3HbIX | [EJEBBIX  YCTAaHOBOK
MEXTY TEOpUH 0 BEKTOPOM TIPSAMOI, KaK | TO4YeK 3peHust M BbIpaboTke oOIIel | y4eOHOI AesTeIbHOCTH
IIJIOCKOCTS CKaJIAPHOM BBIUMCIINTG YTON MEXAY IByMs | (IpYMIIOBOIT) MO3HLIUU
MH. NPOU3BENICHUH TPSIMBIMHU, eclu U3BeCTHHI | PeryJisiTUBHBIE: 0CO3HABATh KaueCTBO U
BEKTOPOB KOOpAMHAThl WX HAMpaBIAIOUINX | YPOBEHb YCBOCHUS
BEKTOPOB; KaK BBIYMCINUTH yroia | Ilo3HaBaTeibHBIE: co3/1aBaTh
MEXKIy NPSAMOM M IUIOCKOCTBIO, | CTPYKTYpPY B3aMMOCBS3€il CMBICIOBBIX
€clIM  M3BECTHbI ~ KOOPAWHATHI | €IMHUIL TEKCTA
HAaIpaBJISIOLIETO BEKTOPa MPSIMON
U BEKTOpa, NEPHEHANKYISIPHOTO K
IUIOCKOCTH, KaK BBIYUCIUTH Yroll
MEKAY IBYMS TIOCKOCTSIMHU, €CIH
W3BECTHBI KOOPJIMHATHI BEKTOPOB,
NEPNEHAUKYIIPHBIX K  3TUM
IUIOCKOCTSIM
18 Hentpansn | Pabora Hajg | 3HaTh: HoHATHE OBIKeHUA | OOBSICHATS, 4TO Takoe | KoMMyHMKaTHBHBIE: nposiBiATs | DopMupoBaHUe
as U | ommOKaMu. MIPOCTPAHCTBA; OCHOBHBIE | OTOOpa)kKeHHE TPOCTPAHCTBA HA | TOTOBHOCTh K OOCYKIECHHIO pa3HBIX | LENEBBIX  YCTAHOBOK
sepkanbHa | [ToHsiTHe MBI KEHMs | BUIbI JBIDKEHUIl; ompeze- | cedd M B KaKOM CIyda€ OHO | TOYEK 3pEHHs U BbIpaboTKe oOLIeH | y4eOHOH AesATelbHOCTH
i MIPOCTPAHCTBA, JIEHHS OCEBOM, 3€pKaNbHON | HA3BIBACTCS IBIDKEHHEM | (TPYIITOBO¥) MO3HUIINN
CHMMETPH | OCHOBHBIE BUJBI | U LICHTPAILHOHN | MPOCTPAaHCTBA; OOBSACHATH, 4YTO | PeryjsiTHBHBIE: 0CO3HABATH KAYECTBO U
n. nBwkeHui.  IloHs- | CHMMeETpuH, TaKoe YPOBEHb YCBOCHUS
[Mapamnens | oA OCEBOH, | NapajIeNIbHOro NMEPEHOCA. | oceBas CHMMeTpus, neHTpanbHas | I[lo3HaBaTebHbBIE: CO371aBaTh
HBIN 3epKaNbHON u CUMMETpUS, 3epKajbHas | CTPYKTYPY B3aMMOCBSI3€M CMBICIOBBIX
TIIEPEHOC. CUMMECTpHA 00OCHOBEIBATh, UYTO CAMHUII TCKCTA
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LEHTPAJILHON CUM-
MeTpuy,

VYmers: peuiaTh 3a1a4u 1o
TEMC

OTH 0T06pa)KGHI/I${ MpOoCTpaHCTBa
Ha ce0s SABISIOTCS JBMKCHUAMMU,

apaJuIeIbHOTO TIPUBOJIUTH TIPUMEPEI
repeHoca WCTIOB30BaHUS JIBIDKCHUHA TPH
000CHOBaHUM paBeHCTBa puUryp

19 Kourtpons | Pemenue 3amau Ha 3HaTH: moustie | Hayauthes npuMeHITh | KoMMyHHMKAaTHBHBIE : OPraHU30BBIBATH | DOpPMHPOBAHUE
Has HCTIONB30BaHUE CKaJISIPHOT'O MPUOOpPETCHHBIC 3HAHUSA, YMCHUSA, | U TUTAHUPOBATh ydeOHOe | LEeNEeBBIX  YCTaHOBOK
pa6orta TEOpUH 0 | TPOW3BEICHUS BEKTOPOB; | HABBIKH B KOHKPETHOH | COTpYOJHHYECTBO C  y4HTeJeM W | y4eOHOH AesATeTbHOCTH
Nel CKaJISIPHOM JIBE hopmyIbr JUIS | OeSITENbHOCTH OJTHOKJIACCHUKaMHM. dopMupoBaHue
«Mertop TIPOU3BEICHUM HaXOXJECHUS CKaJISPHOTO PeryasiTuBHBIE: OIpEIENIATh | HABBIKOB OCO3HAHHOI'O
KOOpJAMHA | BEKTOPOB NIPOU3BE/ICHHS] BEKTOPOB; TIOCIIEIOBATENILHOCT  [TPOMEXKYTOUHBIX | BBIOOpa HauOonee
T B | JBIDKCHHUU B | OCHOBHEBIE CBOICTBa Heneil ¢ y4eToM KOHEYHOro pesyabrara, | 3¢(¢dekTuBHOro
npocTpad | NPOCTPAHCTBE CKaJISIPHOTO  TIPOM3BEIe- COCTaBISITh IUIAH TIOCIENOBATENBLHOCTH | CIIOCO0a pelIeHus
CTBE». HUSL BEKTOPOB. YMETh: JIeHCTBUI.

pelars 3a/1a4u 10 TeMe Ilo3HaBaTeJbHBIE: YMETh
OCYIIECTBIISITh aHam3 00BEKTOB,
CaMOCTOSITENILHO MCKaTh U OTOMPATh
HEeo0X0IMMYI0 HH(pOpMaIHIO.

20 Amnanu3 [MpoBepka 3Hauuii, | PaboTa Haj omuOKkaMu Hayuutbcs npuMeHsITh | Kommynuxamuenule: ynpapisath cBouM | DopMHpOBaHUE
KOHTPOJIBH | YMEHUH U HaBBIKOB NpHOOpETeHHbIE 3HAHUS, YMEHUS, | TIOBEIeHHEM (KOHTPOJIb, CAMOKOPPEKIIUS, | HABBIKOB CaMOaHalIN3a
oii paboThL. | MO Teme HaBBIKU B KOHKPETHOH | OIIEHKa CBOETO Pe3y/IbTaTa). U CAMOKOHTP OISt
3auer Nel JEeATENbHOCTH Pecynamuenvie: (hopmupoBaTh
«Metox CMOCOOHOCTh K MOOWIM3AIMU CHJT U
KOOpIUHAT DHEPrHH; CHOCOOHOCTH K  BOJIGBOMY
B YCHJIMIO B MTPEOIOJICHUN PSS TCTBUH.

MIPOCTPaAHC Ilo3nasamensnuie: BIOUpaTh HanboOIEE
TBEY. 3¢ peKTUBHBIE CIIOCOOBI PEIIeHHs 3a/1a4.

I'nasa IV. Huaunap, konyc u map (11 4.)

21 [onsTue [onsTus 3Hath: moHATHA IWUUH- | OOBSICHATS, 4TO takoe | KoMMyHUKaTHBHBIE: pa3BUTH y | ®opmupoBanue
LWIMHIPA. | LWIMHAPUYECKOU JPUYECKON TMOBEPXHOCTH, | LMIMHAPUYECKAs IOBEPXHOCTD, €€ | yJalllUXCsl MPEACTAaBICHUE O MECTE | yCTONYMBOM
[Tnomanp MMOBEPXHOCTH, IH- | IWUTHHIpPA U €ro oOpa3yromue M 0Ch, KaKO€ TeJlo | MaTeMaTHKHU B CHCTEME HAYK. MOTHUBAIIH K
MOBEPXHOC | JUHApPA W €ro | DIIEMCHTOB (OokoBO# | Ha3BIBACTCS IMIMHAPOM U Kak | PeryisiTuBHBIE: (OPMHPOBATH IETEBbIC | O0YUIEHHIO
™ 2JIEMEHTOB ITOBEPXHOCTH, OCHOBAHHM, | Ha3BIBAIOTCSI €T'0 AJIEMEHTHI, YTO | YCTAHOBKH y4eOHOMH AeSTEIFHOCTHL
maHApa. | (6oKoBOM o0pa3yromux, ocH, | mpencTaBiAloT  coboif  oceBoe | [lo3HaBaTeJbHBIE: DPa3IMYaTh METOMbI

TTOBEPXHOCTH, BBICOTEI, panuyca); | cedeHue TIO3HAHWS OKPY/KAIOIIEr0 MUPA TI0 €70 TIeIISIM
OCHOBaHUH, CEUCHUS HWIMHIpA. OWIAHAPA u ceucHne | (HaONIOEHME, OMBIT, IKCIIEPHMEHT,

00pa3yromux, ocH,

TUTOCKOCTBIO, TIEPIIECHINKYIISIPHON

MOJIC/TUPOBAHYIE, BEIIHCIICHIIE)
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BEBICOTHI, pPaauyca).
Ceuenust UMITUHIIpA

VMerts: peuiaTh 3aaa4u 1o
TEMC

K €ro OocH, Kak [olydaercs
LWTUHIP ITyTEM BpAILEHUs] BOKPYT
OCH €0 0CEBOr'0 CEUEHHS;

22 | Pemenue Pemenne 3amau Ha 3HaTh: TOHATHS IWJIMH- | OOBSACHATH, 4TO NpuHHMMaercs 3a | KoMmyHukaTuBHBIE: onpenensts nean | ©opmupoBaHne
3aJa4 IO | UCIIOJIb30BaHHE JPUYECKOI TTOBEPXHOCTH, | IUIOMIAAb OOKOBOW IMOBEPXHOCTH | U (YHKIMM  yYaCTHUKOB, CIOCOOBI | YCTOHYMBOM
TeMe TEOPHH O IWJIMHAPE | IIHHIpa u ero | UWIWHIpA, BHIBOAWUTH (OPMYIBI | B3aUMOJCHCTBHS; IUIAHUPOBATH OOIIME | MOTHUBALIUH K
«Iunmusap 3JIEMEHTOB (bokoBo# | Tomaneii OOKOBOH W TIONHOHM | CHOCOOBI paboTsI; 0OMEHUBATHCSI | MPOOJIEMHO-TIOUCKOBON
». MMOBEPXHOCTH, OCHOBAHHIA, | IOBEPXHOCTEH  IIMHAPA W | 3HAHMAMHU MEXAY WIEHaMHU TPYMIBI U | AESTEIbHOCTH
o0pa3yomux, ocH, | popmyny o0béMa  IMIMHIpPA, | NPUHATHS 3(P(EKTHBHBIX COBMECTHBIX
BBICOTBHI, paauyca), | UCIONB30BaTh 3TH (HOPMYJIBI MPU | PELICHHIH.
pa3BepTKH OGOKOBOH | pelICHUH 3a/1a4 PerynsituBHbIe: ()OPMUPOBATH LIENIEBEIC
MOBEPXHOCTH  IMJIMHAPA; YCTAQaHOBKM ~ Y4eOHOW  JeATeNbHOCTH,
CEUYCHUS IWJIHH/PA; BBICTpaNBAaTh TMOCJIE/IOBATENBHOCTh
(bopMysbl Jitit: HEOOXOIUMBIX orepaIuii.
BBIYHCIICHHUSI  TUIOLIA]H Ilo3HaBaTeJbHBIE: OCYIIECTBIISITh
OOKOBOWW W TOJHOM CpaBHEHHE W  KilacCH(DUKAIMIO MO
TIOBEPXHOCTH IIMJIHH/IPA. 3aJIJaHHBIM KPUTEPHUSIM
YMeTh: pemats 3a1aud 1o
TeMe
23 Konyc. Pabora Haja | 3HaTh: TOHATHA KoHHU4Ye- | OOBSICHATH, YTO Takoe | KoMMyHHKaTHBHbIE: BeICTyIMBaTh | ©opMupoBaHue
OLIMOKaMH. CKOW HIOBEPXHOCTH, KOHYCa | KOHMYECKasi IOBEPXHOCTh, ©& | MHEHHE WICHOB KOMaH/bI, HE IepeOnBasi . | CTapTOBOM MOTHUBALMH
[ousitue U ero 3ieMeHTOB(O00KOBOW | oOpa3syromye, BepLIMHa U OCh, PerynsiTuBHbIe: IPOTHO3UPOBAThH | K U3YYEHHUIO HOBOTO
KOHUYECKOM MIOBEPXHOCTH, OCHOBAaHHUS, | KAKOE TEJIO HAa3bIBACTCSl KOHYCOM | pPe3ylbTar YCBOCHHUS MaTepuaa,
TIOBEPXHOCTH. BEPILIMHBI, 00pa3ylOIUX, | U KaK HAa3bIBAIOTCS €TI0 3JIEMEH- OIPEENATh IPOMEXYTOUHBIE 11NN
Konyc u  ero | ocH, BBICOTBI); CEYEHHUsS | ThI, YTO NMPEACTABISIIOT COOON ITo3naBaTesbHBIE: OCYILIECTBIIATh
AJIEMEHTBI KOHYyca. 0CEBOE CEUCHUE KOHYCA U CEUEHHE | CPaBHEHHWE H  KIACCU(PHKAILMIO  I10
(bokoBas IUIOCKOCTBIO, IEPIEHAUKYISPHON | 3aJaHHBIM KPUTEPUSIM. YMmeTs
YMeTh: pemiats 3aadu 1o
TIOBEPXHOCTB, Tenie K OCH, KaK TIONY4aeTCs KOHYC aHAIN3UPOBATh OOBEKTHI C BBIICICHHEM
OCHOBaHHE, IyTéM BpAIIEHHUS €r0 OCEBOT0 MPU3HAKOB.
BEpIINHA, CEUYCHUS BOKPYT OCH
oOpasyromue, och,
BbIcoTa). CeueHHs
KOHYca
24 Yceuennsr | IlonsTus 3HaTh: TIOHATHS | OOBSICHATH kakas  ¢urypa | KoMmMyHMKaTUBHBIEe: criocoOcTBOBaTh | DopMHpOBaHKE
1 KOHYC YCEUEeHHOT O YCEUEHHOT0 KOHyCa M €ro | Ha3bIBaeTCsl YCEUEHHBIM KOHYCOM | (hopmmpoBaHMIO HAyYHOTO | HAaBBIKOB OCO3HaHHOI'O
KOHyca H©  €ro | 3JEMEHTOB (OOKOBOH | M KaK HA3BIBAIOTCSA.ETO DIIEMEHTHI, | MHPOBO33PEHIUSL. BEIOOpa Haunbomee
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3JIEMEHTOB
(6oxoBOIA
MTOBEPXHOCTH,
OCHOBaHUH,
BEPIIHHEBI,
00pa3yromumx, OCH,
BbICOTHI). CedeHust

MOBEPXHOCTH, OCHOBAHU,
BEPIIUHEI, O00pa3YIOIINX,
OCH, BBICOTHI); CEUYCHUS
YCEUEHHOr 0 KOHYca.

YMeTh: pemath 3a1a4uu Mo
TeMe

00BéMa
KOHYCa,

BBIBOAUTD  (hOPMYIY
YCEYEHHOT O

HCIIONB30BaTh (hopmybt
IIOIAfe  MOBEpPXHOCTEH WU
00BEMOB KOHyca W YCEYEHHOTO

KOHYCa MpH pelIeHUH 3a1a4

PerJIﬂTI/IBHLIe ¢ OICHUBATh BCCOMOCTH

MIPUBOJUMBIX JIOKa3aTeNbCTB u
paccyxaeHuu.
Ilo3naBarenbHbIE: OCYILIECTBIISITh

pacIypeHHbIN TONCK HH(popManuu

3¢ PEKTUBHOTO
croco0a penreHus

YCEUEHHOT'0
KOHYycCa
25 Cdepa u | Pabora Haj | 3Hath: moHATHA cdepsl u | opMmynupoBath  omnpenenenus | KoMMyHukaTHBHBIe : opraHu3oBbIBaTh | DopMupoBaHue
miap. omunoOKaMH. mapa ¥ Ux dJeMeHToB(pa- | cdeprl, e€ LeHTpa, paauyca U | U IJIAHUPOBATh y4eOHOe | HaBBIKOB OpPraHU3aLUU
VpaBuenu | Ilonsatus cdepsl u Juyca, JuaMeTpa); | IuaMerpa; COTPYIHHMYECTBO C  y4duTeIeM U | ¥ aHaJu3a  CBOEH
e cepsl mapa u UX | ypaBHEHHs IOBEPXHOCTHY; OZHOKJIACCHUKaMH. JEATENbHOCTH,
3IIeMEHTOB (paany- | BBIBOJ YPaBHEHUS CQepsl. PeryasTuBHbI€: OIpeNeNaTh | CaMoaHaJIu3a u
ca, JuaMeTpa). | YMeTh: pemarth 3a1a4u 1o HOCJIEI0BATEIbHOCTE  MPOMEXKYTOUYHBIX | CAMOKOPPEKIMH
ITonstre TeMe eneld ¢ y4eToM KOHEUHOrO pe3ysbTata, | yueOHOU IesTenbHOCTH
yYpaBHEHHSA COCTaBIATh IUIAH IIOCNIEN0BATENbHOCTH
IIOBEPXHOCTH. JIEUCTBUII.
BeIBOZ ypaBHEHHS IlosHaBaTeJIbHbIE: YMETh
cepsl OCYILIECTBIISITh aHaIn3 00OBEKTOB,
CaMOCTOATENBHO UCKAaTh U OTOMpPATh
HE00X0IMMYI0 HH(OpPMAIIHIO.
26 Bzanmuoe | Tpu ciydast | 3HaTh: TpU ciaydas B3auM- | VccrmemoBaTh B3aumMHOe | KoMMyHHMKaTHBHBIE: nposiBiATs | DopMupoBaHUe
pacIionoxxe | B3aMMHOTO HOTO PACIIONIOKEHUS | pacIoioKeHHe cepbl U PAMOKM | TOTOBHOCTh K OOCY)KJEGHHMIO Da3HBIX | IENEBBIX  YCTaHOBOK
HHUE cephl | PacHoNOKEHUS cheppl W IUIOCKOCTH; TOYEK 3peHusi M BbIpaboTke oOIIel | y4eOHOH JesTeabHOCTH
u cepbl U | MOHATHUSA KacaTeabHOU (TpynIoBoit) mo3uLIUN dopMmupoBaHue
IUIOCKOCTH | IUTOCKOCTH. IUIOCKOCTH K cdepe, TOUKU PeryasTHBHbBIE: OCO3HABAaTh KAYECTBO M | HABBIKOB aHaIM3a,
. KacarenbHas KacaHUsA;  CBOWCTBO M YPOBEHb YCBOCHUS COIOCTaBJICHUS,
KacartenpH | mIOCKOCTH K cdepe, | IPU3HAK KacaTeIbHOM ILI0- ITo3HaBaTesbHBIE: CO3/1aBaTh | CPaBHEHHA
27 ast TOYKa KacaHus. | CKocTH kK cdepe ¢ CTPYKTYPY B3aMMOCBSI3€H CMBICIOBBIX
wiockocts | CBOMCTBO U | JOKa3aTeabCTBAMM. SIIMHUII TEKCTA
K chepe. 21) ?;TH;I;HOﬁ YMeTs: pemarts 3a1a4u 1Mo

IUIOCKOCTH K cepe.
Pemenue 3amau

TEME

16




28 [Tnomanp Moustus  cheprr, | 3Hath: mOHATHS cdepbl, | GOPMYIHPOBATH omnpeneneane | KoMmMyHuKaTUBHbIE: pa3BUTH y | ®opmupoBanue
cepsl OITMCAaHHOH OKOJIO | OIMCAaHHOM OKOJIO | Kaca- yyaumxcss NpeACTABJIeHHE O MecTe | yCTOMYMBOM
MHOTOTpAaHHWKAa ¥ | MHOTOTpaHHHKa W | TeIPHOM mpsAMOH K  cdepe, | MaTeMATHKH B CHCTEMeE HAYK. MOTHBALIIH K
BITMCAaHHOM B | BIOMCaHHOH B  MHOro- | GOpMynIUpOBaTh M JOKa3biBaTh | PeryisituBHbIe: GOPMHPOBATH lejIeBbIe | 00YUEHHIO
MHOTOI'paHHUK. TpaHHUK; (opMyny | TeopeMBI O CBOICTBE M NPHU3HAKE | YCTAHOBKH Y4eOHOH IesATeJILHOCTH.
dopmyna wronagy cepbl. YMeTh: | KacaTelbHOH MpsMoi Ilo3HaBaTesqbHBIC: PA3INYATh METOABI
mwiomaau cdephl. | pemaTh 3aa4u Mo TeMe TO3HAHMS OKPY:KAlolIero MUpa mo ero
Pemenue 3amau Ha neJisiM (Ha0JII0IeHue, OMbIT, IKCIIEPUMEHT,
HaXOXJICHHE MO/IETHPOBAHHE, BHIYNCIIEHHE)
IUIOIAIH Chephl
29 Pemenue 3akperuieHue 3HaTh: MOHATHUS CheEpHI, YmMetsb OIHUCHIBATh u | KommynunkatuBHble: onpenenars nenu | GopmupoBaHue
3aJa4 10 | TEOpEeTHYECKUX mapa W ux  snemerTos. | AHATSHPOBATE B3aUMHOE | 1 (YHKIMM Y4acCTHHMKOB, CIOCOOBI | YCTOWYMBOU
TeMe 3HaHWH I10 TEME. P > | pacnonoxkenue TPSMBIX W | B3aUMOJICHCTBYS; IUIAaHWPOBATH OOLIME | MOTHUBAIMU K
ypaBHEHHsI TIOBEPXHOCTH, . .
«unmusnp. . TUIOCKOCTEH B NPOCTPAHCTBE, | CIIOCOOBI paboThr; 0OMEHUBATKLCSI | MPOOIEMHO-TIOUCKOBON
CoBeplIeHCTBOBAaH | KacaTeJIbHOW TUIOCKOCTH K
KOHyC. BBIITOJIHATD YCPTEXKMU 110 YCIIOBUAM | 3HAHUSIMHU MCKAY YJICHAMU TPYIIIBI I JCATCIIBHOCTU
ue HaBBIKOB | cepe, TOYKH KacaHHS;
Map». . 3a/1a4. npuHATHS  AQQPEKTHBHBIX COBMECTHBIX
peleHus 3a1a4 CBOMCTBO M  MpPHU3HAK N
. Pemiate mIaHUMETpUYECKHE W | PEIICHUH.
KacaTeJIbHON IJIOCKOCTH K .
npocTeiiiue crepeomerpuueckre | PeryassTuBHble: GopMHPOBATH IiElieBbIE
cdepe; ypaBHeHue cdepsl; .
3a1a4uu Ha HaXO0X/JACHNE | YCTaHOBKHU y‘{e6HOI/I JACATCIBbHOCTH,
(dbopmyny miomaau chepsi.
TEOMETPUUECKUX BEIMYMH (JUIMH, | BBICTPaUBaTh MOCJIEIOBATENBbHOCTh
VMeTh: peluath 3aa4y 1o | yIJoB) HEOOXOIMMBIX onepanu.
TeMe ITo3HaBaTesbHBIC: OCYILIECTBIIATh
CpaBHEHHE U KIaCCU(PUKALHIO TI0
3a/laHHBIM KPUTEPUSIM
30 Kontpoas | IIpoBepka 3HaHwmif, | 3HaTh:  Qopmymsr i | Hayuntses npuMeHsITh | Kommynuxamuensle: ynpapisate cBouM | DopMHpOBaHHE
Hasl YMEHHH 1 HABBIKOB | BBIYMCICHUS IUIOIIAM | IPHOOPETEHHBIE 3HAHUS, YMECHUS, | MOBEIEHUEM (KOHTPOJIb, CAMOKOPPEKIIHS, | HABBIKOB CaMOaHalIM3a
padora Ne II0 TEME GoxoBOM U TIOJTHOM | HABBIKH B KOHKPETHOI | OLlEHKa CBOEro pe3yibTata). U CAMOKOHTP OISt
2 mo Teme MOBEPXHOCTH  IIWIMHAPA, | JEATEIBHOCTH Pezynamuenvie: (opmupoBaTh
«ummng TUTOLLA N OOKOBOM u CIIOCOOHOCTh K MOOWIM3allMM CHI U
p, map u TIOTHOM IIOBEPXHOCTHU SHEPruM; CIOCOOHOCTh K BOJIEBOMY
KOHYC» KOHyca M  YCEYCHHOIO YCHIIMIO B MIPEOAONICHHUH MIPEISTCTBHM.

KOHYyCa, IUIOMAgN C(epsl;
CBOWMCTBO M  TPU3HAK
KacaTeabHOU IUIOCKOCTH K
cdepe; ypaBHeHue cepsl.
Ymems: pemats 3anaun no
TEeMe

Ilo3nasamenshobie: BrIOUpaTh Hambomee
3¢ hexTHBHBIE CITOCOOBI PEHIeHNUs 3a1ay.
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31 Amnanus Pa6ota Hax | 3Hate:  Qopmynsl g | Hayautses npuMeHsITs | Kommynuxamugnule: ynpapiste cBouM | PopMHpOBaHUE
KOHTPOJIbH | OIIMOKaMH. BBIYUCIIEHHS TUIOIIAM | IPHOOpETeHHBIEC 3HAHUS, YMEHUS, | MOBEIeHNEM (KOHTPOJIb, CAMOKOPPEKIIHS, | HABBIKOB CaMOaHAIIN3a
oii pabotbl. | CoBepIICHCTBOBaH | OOKOBOM u TIOJTHOW | HaBBIKK B KOHKPETHOH | OLlIEHKa CBOETO pe3yibTaTa). U CAaMOKOHTPOJISL

ne HaBBIKOB | TIOBEPXHOCTH  LWJIMHJPA, | JESITENbHOCTH Pezynamuesnsie: thopmupoBaTh
peliieHus 3a1ad mo | Iiomand  OOKoBOH U CIOCOOHOCTh K MOOWIM3AIMU CHII U
TeMe TIOJTHOU TTOBEPXHOCTH 9HEPrUH; CIOCOOHOCTh K  BOJEBOMY
KOHyca M  YCEYEHHOrO YCUIIMIO B MIPEOAOJICHHUH MIPETSITCTBHH.
KOHyca, IUomaau chepsl; ITo3nasamenwvhule: BbIOUpaTh Hauboiee
CBOMCTBO M  IPU3HAK 3¢ deKTUBHBIE CITOCOOBI PEIICHHUS 3a/1a4.
KacaTeIbHOHN IJIOCKOCTH K
cepe; ypaBHeHHE cepbl.
Ymems: pemats 3agaun mno
TeMe

I'naBa VII. O0bembI Teu (124.)

32 O0bémM Pemienue 3ama4y Ha | 3HaTh: TmOHATHE oObema; | DopMmynupoBaTh ¥ Jl0Ka3biBaTh | KoMMyHHKaTHBHBIE: nposiBiATs | PopmMupoBaHue
IpsIMOi BBIYHCIICHUE CBOIiCcTBa 00beMOoB; | TeopeMbl 00 o0ObeMe MpsSIMOW | TOTOBHOCTh K OOCYKICHUIO pa3HbIX | LENEBBIX  yCTAHOBOK
HPU3MBI o0beMa  TPSAMOI | TeopeMy W CIIeACTBHE 00 | IPU3MBbI; pemaThb 3a/auM, | TOYeK 3peHusi M BbIpaboTke oOIeH | y4eOHOH AesTeTbHOCTH

NPU3MBI o0beMe NpsAMOi MPU3MBI | CBA3aHHBIE  C  BBIYKCIEHHEM | (TPYNIOBOW) MO3HUIIUH dopmupoBaHue
00BEMOB 3THX Tell PerynsiTuBHBIE: OCO3HABATh KAYECTBO U | HABBIKOB aHaJIu3a,
YMerh: pemarts 3a1auu 1o
YPOBEHb YCBOCHUS COIOCTAaBJICHUS,
Teme Ilo3HaBaTesbHBIC: CO3/1aBaTh | CPAaBHEHUS
CTPYKTYPY B3aMMOCBSI3€H CMBICIOBBIX
€IMHMUI] TEKCTa
33 O0BéM Teopema 06 oObeme | 3HaTh: TeopeMy 00 oObeme | DopMynupoBaTh M JOKa3biBaTh | KOMMYHHMKaTHUBHBIE: pa3BUTh y ydammxcs | dopMupoBaHue
LWINHApA | IWIMHApPA. LUJINHIpPA C AO0KA3aTeNbCT- | TeOpeMbl 00 00beMe WWIMHApPA; | MPEICTaBICHHE O MECTe MaTeMaTUKH B | YyCTOWYMBOH
Pemenue 3amad Ha | BOM. pemiath 3a7auyM, CBSI3aHHBIC C | CHCTEME HayK. MOTHBALIUH K
BbIUHCIIEHHE BBIYHCIICHHEM O0BEMOB 3TUX Tell | PeryasitTuBHble: (hOpMHUPOBATH IIEJIEBbIC | OOYUESHHUIO
YMeTh: pemarts 3a1auu 1o o
o0bemMa WINHAPA U rene YCTAaHOBKM  y4eOHOH  JeATeIhbHOCTH.
HCTIONIb30BaHHE ITo3HaBaTe/IbHBbIE: DPA3IMYaTh METOJBI
TeopeMsbl 00 00beMe TIO3HAHMS OKPYYKAFOITIETO MUPA TI0 €T0 HENsM
OWIAHAPA (HabronieHne, OMBIT, YKCIEPHMEHT,

MOJIC/TUPOBAHIIE, BEIIHCIICHIIE)
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34 O0ObéM Teopema 00 | 3HaTh: Teopemy 00 | BemBoauts unTerpanbHyo | KommyHukaTtuBHble:  criocoOcTBoBath | DopmupoBanue
HaKJIIOHHOHW | o0beMe HaKJIOHHOH | o0beme HaKJIOHHOH | ¢opMyny Ui BBIYMCICHHUS | (opMHpOBaHHUIO HAyYHOTO | HAaBBIKOB OCO3HAHHOT'O
TIPU3MBI. OpuU3Mbl U €€ | NPU3MEI c JIOKa- | 00BEMOB TeNl M JOKa3bIBaTh C €€ | MHPOBO33PEHHSI. BBIOOpA Haubonee

IIpUMEHEHHE K | 3aTelbCTBOM. MOMOIIBIO TeopeMbl 00 o0beMme | PeryJisiTHBHBIE : OLICHHBATH BECOMOCTh | (P deKTuBHOro
pelLIeHuIo 3a1a4 HaKJIOHHOM TIPHU3MEI, 00 0OBEMe | MPUBOIMMBIX JIOKa3aTeIbCTB U | crocoba penieHus
YMeTs: pemaTs 3a1a4u o . N
KOHYcCa, MPaMHU/IbI; paccyXIeHUH.
reme IMo3znaBaTenbHbIE: OCYIIECTBIISITh
pacIIMpeHHbIN TONCK HHPOPMaIN
35 O0béM Teopema 00 | 3Hath:  Teopemy 00 | BriBoguTh uHTerpansHyo | KoMMyHukaTHBHBIC: nposBiATs | dopMupoBaHue
nupamMupl | o0beMe mupamuipl | oO0bemMe mHpaMuabl ¢ | GopMyny Ul BBIYHCICHMS | TOTOBHOCTh K OOCYKIEGHUIO pa3HbIX | LENEeBBIX  yCTaHOBOK
U ee IPUMEHEHHUE K | JI0Ka3aTeIbCTBOM. 00BEMOB TeNl W JIOKa3bIBaTh C €€ | TOYeK 3peHusi M BbIpaboTke oOmiel | y4eOHOH AesTeTbHOCTH
peuIeHuo 3aja4 MOMOIIBI0 TEOPeMBbI 00 00beMe | (TPYIITOBOW) MO3UIHH dopMmupoBaHue
YMeTh: pemaTh 3aAa4d 10 . .
HAKJIOHHOM Ipu3Mbl, 00 oObeme | PeryjsiTHBHBIE: OCO3HABATH KAYECTBO M | HABBIKOB aHaIu3a,
reme KOHYcCa, MUPaMHU/IbI; YPOBEHb YCBOCHUS COTIOCTaBJICHUS,
Ilo3HaBaTesbHBIE: CO3/1aBaTh | CPaBHEHUs
CTPYKTYPY B3aMMOCBS3€M CMBICIOBBIX
CIHUHHUIL TCKCTA
36 | O6wem Teopema 06 06beme | 3HaTh:  TeopemMy 00 | BBIBOIHTH tbopmymnel st | KommyHnkatuBHble:  pasputh y | DopMupoBaHue
KOHYCa konyca. ®dopmyna | obbeme KOHycCa C | BBIYMCIIEHHS OOBEMOB YCEUEHHOH | yyamuxcsl NpeACTABJIEHHE O MecTe | YCTOHYHMBOM
0o0BbeMa YCEUEHHOTO | JI0Ka3aTelIbCTBOM; MPAMHUJBI M YCEYEHHOIO KOHYCa; | MaTeMaTHKH B CHCTEME HayK. MOTHBALIUH K
KoHyca. Pemenue bopmyny oObeMma | pemlaTh 3aJaud, CBA3aHHBIE C | PeryasTuBHbIE: (POPMHUPOBATEH LieJeBbie | O0yUEHHIO
3ajady = Ha  HC- | YCEUYEHHOIO KOHYca. BBIYHCJIEHHEM OOBEMOB OTUX T€Jl | YCTAHOBKH Y4eOHOHl /IefiTeJIbHOCTH.
TIOJIb30BAHUE ) ITo3HaBaTesIbHBIC: PA3]IMYATh METOIbI
YMerh: pelaTs 3aa4y 1o
TeopeMbl 00 oObeMe Tene TO3HAHMS OKPY’KAIOIIero MUpa 1o ero
KOHYca u ee neJisiM (Ha0uIroieHue, ONbIT, IKCIIEPUMEHT,
CIIEICTBUSA MO/IeTMPOBAHNE, BLIYHC/ICHHE)

37 - | Pemenue Pabora Hajg | 3HATH! OocHOBHYIO | OOBSICHATH Kak  m3MepsoTcs | KoMMyHMKaTHBHBIE: nposiBiATs | DopMupoBaHUe

38 3aJa4 10 | OIIMOKaMHU. (bopMyIy UL BEIYUCICHHUS | OOBEMBI Tell, IPOBOAS AHAJIOTHIO C | TOTOBHOCTE K  OOCYXKICHUIO PAa3HBIX | IENEBBIX  YCTAaHOBOK
TEeMe OcHoBHast Gopmyna | 0ObEMOB Tell. U3MEPEHUAMU Iomazel | ToueKk 3peHus W BbIPa0OTKe OOlIeil | yueOHOM eaTelbHOCTH
«O6peM AL BHIYHCHEHHS | o . pellaTh 3aauH 10 MHOTOYTOJIbHUKOB; (TpynmoBoii) mo3unun ®dopmupoBaHUe
Teln 00beMOB Tell. PeryasTHBHbBIE: OCO3HABATh KaueCTBO M | HABBIKOB aHaIM3a,
Bpamenust | Pemienue 3amaq Ha reme YPOBEHb YCBOCHUS COIIOCTaBJICHUS,

» HaXOXJCHHUE ITo3HaBaTesIbHBIE: CO3/1aBaTh | CPaBHEHHA
00beMOB  TE€m C CTPYKTYPY B3aMMOCBSI3€H CMBICIOBBIX

TIOMOIIBIO Ompeae-
JICHHOT'O MHTETrpaa

€IMHMI] TEKCTA
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39 Pemenue ®opmynbsl 006eMOB | 3HATH: ocHOBHYI0 | Hayuurtscs npuMeHsITs | Kommynuxamugnule: ynpapiste cBouM | PopMHpOBaHUE
3a1a4 Tell. (hOpMyIIBI ISl BBIYMCIICHUS] | IPHOOpETEHHBIEC 3HAHMUS, YMEHUS, | MOBeIeHNEM (KOHTPOJIb, CAMOKOPPEKIIHS, | HABBIKOB CaMOaHAIIM3a
00BEMOB Tell. HaBBIKU B KOHKPETHOH | OLlIEHKa CBOETO pe3yibTaTa). 1 CAaMOKOHTPOJIA
JeATELHOCTH Pezynamuesnsie: thopmupoBaTh
YMeTh: pemath 3a1a4u Mo
Teme CIOCOOHOCTh K MOOWIM3AIMU CHII U
9HEPrUH; CIOCOOHOCTh K  BOJEBOMY
YCUIIMIO B MIPEOAOJICHHUH MIPETSITCTBHH.
Ilo3nasamensnuie: BIONpaTh Hanbomee
3(hheKTHBHBIE CITOCOOBI PEIICHUS 3a1a4.
40 | IInomanp BeiBon popmysibt 3HaTh: BBIBOA (OPMYJBI | OOBACHATH, 4TO NpuHHMaercs 3a | KoMmyHukaTuBHBIE: onpenensts neian | ©opmupoBaHue
cepbl oman chepsl. wiomaau chepbl. YMerh: | miomaas cdepel M Kak OHA | U (QYHKIMM  YYaCTHHKOB, CIIOCOOBI | YCTOMYHMBOM
Pemenne 3amau Ha | pemarth 3aauu 1Mo TeMe BBIpaXKaeTcs uepes paguyc chepbl, | B3aUMOACHCTBUS; IUIAHUPOBATh OOIIME | MOTHBALIUH K
HaXOXJIeHHE UCTIONBb30BaTh (PopMynbl 00BEMa | CrIOCOOBI paboThr; 0OMEHUBATKLCSI | MPOOIEMHO-TIOUCKOBON
TIoaay cepbl mapa M Ioman chepsl MpU | 3HAHUSAMHU MEXKAY WIEHAMHU TPYNIBL U | AESTEIbHOCTH
peleHny 3aaa4 npuHATHS  AQQEKTHBHBIX COBMECTHBIX
pELICHU.
PeryasiTuBHbIe: ()OPMUPOBATH IIEIIEBbIC
YCTAQaHOBKM  Y4eOHOW  JeATEeNbHOCTH,
BBICTpaNBAaTh MOCJIE/IOBATENBHOCTh
HEOOXOIUMBIX oreparuii.
ITo3HaBaTe/bHBIE: OCYILIECTBIIATh
CpaBHEHHE U KIacCU(PUKALHIO TI0
3aJJaHHBIM KPUTEPHAM
41 O0BbéM Pabora Hajx | 3HaTh:  Teopemy 00 | 00BsicHATH, yTO TpuHUMaeTcs 3a | KoMMyHukaTHBHBbIe: onpenerats nenu | opMupoBaHue
LIaPOBOr0 | OUIMOKAaMHU. obbeme mapa; | wiomanp cheppl U Kak oOHa | U (QYHKIMM  y4YaCTHHKOB, CIOCOOBI | YCTOHYMBOM
cerMeHTa, | Pemenue 3amad Ha omnpeneleHus IIapoBOTO | BEIpakaeTcs Yepe3 paguyc cepbl, | B3aUMOACIHCTBHA; IUIAHMPOBATH OOIINE | MOTHUBALUH K
LIapOBOTO | UCIIOJIb30BaHHE CEerMeHTa, LIapoBOr0O CJIOS | UCHOJIB30BaTh (OPMYNIBl 00BEMA | CIIOCOOBI padoTEI; OOMEHHUBAThCA | MPOOIEMHO-ITOUCKOBOM
cIos, bopmyn o0beMa | W IIAPOBOTO  CEKTOpa; | mlapa W IUiomand cdepsl NpH | 3HAHUAMH MEXIY WIEHaMH TPYIIBl Ui | JeATEeTbHOCTH
CeKTopa. mrapa, ero yacteid 1 | opmyssl IUIs | peLIeHUH 3a1aq OpuHATHS  3()(PEKTHBHBIX COBMECTHBIX
wiomant  chepbl. | BBIYUCICHUS 00beMOB PELICHH.
IToaroroBka K| IIapa M 4YacTed Imapa; PerynsituBHbIe: (H)OPMUPOBATH LENICBHIC
KOHTPOJIHOH bopmymy TUTOIIA TN YCTAHOBKM  Y4EOHOH  JICSITENBHOCTH,
pabote cdepsl. BBICTPAaNBAaTh MOCJIEA0BATEIBHOCTD
HEOOXOIUMBIX orepanuii.
YMeTh: pemars 3a1auu 1o
IMo3naBaTeabHBIE: OCYIIECTBIIATh

TEME

CpaBHEHHE M KIacCH(PUKAIHIO TT0
3a/IlaHHBIM KPUTEPHUSIM
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42 Pemrenne PaGora HaJ

3aJa4y 1O | OmMHUOKaMH.

TeMe Penrenue 3am1a4g Ha

«O6BeM HCTIOB30BaHUEC

mapa. bopmyin o0beMa

[Tnomans mapa, ero 4acTei u

cheps» wiomamt  chepsl.
ITonroroBka K
KOHTPOJIBHOU
pabote

3HaTh:  TEeopeMmy 00
o0beMe mapa;
ONpENeIeHHsT  [IapOBOrO
CErMeHTa, IIAPOBOrO CIIOSI
W IIAPOBOTO  CEKTOpa;
(bopMyIBI bl
BBIYHCIICHUS 00beMOB
mapa ¥ 4dacTed Iapa;
bopmyny TUTOIIAN
cepsl.

YMeTh: pemath 3a1a4u Mo
TeMe

BeiBoauth UHTETPAJIBHYIO
dopmyny s BBIYMCIICHHS
00BEMOB TeNl M JOKa3hIBaTh C €
IOMOIIBI0  TEOPEMEBI 00 00BeMe
HaKJIOHHOM TpHU3MBI, 00 o0Beme
KOHYCa, TIHPAMHU/IBL;

KoMmMyHHKaTHBHBIE: CITOCOOCTBOBATH
(hopMUpOBaHUIO HAy4HOTO
MHPOBO33PEHUSL.

PerynsiTuBHbBIE : OLEHUBATH BECOMOCTh
MIPUBOJUMBIX JIOKa3aTeNbCTB u
paccyxIeHuu.

Ilo3naBarenbHbIE: OCYILIECTBIISITh

pacIpeHHbIN TONCK HH(popManuu

DopMHpOBaHHE
HaBBIKOB OCO3HAHHOT'O
BBEIOOpa HanOonee
3 PEeKTUBHOTO
crioco0a penreHus

43 Koutpoas | IIpoBepka 3HaHmiA,

Hayuautscs MPUMEHSTh

Kommynurxamuensie: yrupapisth CBOHM

®dopMHpOBaHUE

Hasi YMEHUH U HABBIKOB NpUOOpPETCHHBIC 3HAHUSA, YMCHUS, | TIOBEACHHEM (KOHTPOJIb, CAMOKOPPEKIIUS, | HABBIKOB CaMOaHaIN3a
YMeTs: pemaTs 3aa4u 1o o
pa6orta 1o TeMe e HaBBIKH B KOHKPETHOW | OIIEHKa CBOETO Pe3ysbTaTa). 1 CaMOKOHTPOJIst
Ne3 JICSITeIIBHOCTH Pezynamuenuie: dhopMuUpoBaTh
«O0BbeMbI CIOCOOHOCTh K MOOWIHM3AIMKd CHA U
TeJD» SHEPrHH; CHOCOOHOCTh K BOJIEBOMY
YCWIHIO B NIPEOJOIEHUM IPENSATCTBUIM.
Ilo3nasamensnoie: BbIOVPaTh HanbomCe
3¢ eKkTHBHBIE CIIOCOOBI PEIICHUS 3a/1au.
44 Ananmz IIpoBepka 3HaHMH, | YMeTh: pemrats 3amaun no | Hayaurecs npuMeHsITh | Kommynuxamuenule: ynpapisate cBouM | PopMHpOBaHUE
KOHTPOJbH | YMEHHH M HABBIKOB | TeMe MpUOOpETEHHbIC 3HAHUS, YMEHUS, | TIOBEIEHHEM (KOHTPOJIb, CAMOKOPPEKIINS, | HABBIKOB CaMOaHaIN3a
oii paboThI. | MO Teme HaBBIKU B KOHKPETHOH | OIIEHKa CBOETO Pe3yJIbTaTa). U CAMOKOHTPOJIS

JCATCIIBHOCTH

Pezynamusnvie: (opmupoBath
COCOOHOCTh K MOOWIHM3allUM CHJI U
9HEPTHH; CIOCOOHOCTH K BOJCBOMY
YCHJIMIO B IIPEOIOJICHHH MPEILITCTBHI.
Ilo3nasamensnpie: BIOUpaTh HanboOIEE
3¢ dhexTHBHBIE CITOCOOBI PEHIeHNUs 3a1ay.

3akia0unTe1bHOE OBTOpPeHue (74.)
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45 MostopeH | IloBropenue 3HaTh! MOHATHS | YMeETh 0000m11aTh u | KommyHukaTHBHBIE : OpraHu3oBbBaTh | DopMupoBaHue
ne fno | TeopuM O  Ia- | HAapaUIENbHBIX MPAMBIX, | CUCTEMATH3UPOBATH 3HAHUA IO | M IUTaHUPOBATh ydeOHOe | HaBBIKOB OpraHM3aINN
Teme n | pajIeIbHOCTH OTpPE3KOB, Tyqen B | MPOHIEHHBIM TeMaM U | COTpYIHHYECTBO C  y4duTeleM W | M aHajuu3a  CBOeH
Tpeyronb OpAMBIX U | TIPOCTPAHCTBE; TEOPEMY O | UCIONB30BAaTh MX MPHU PEIICHUHU | OJHOKIACCHUKAMHU. JIeSITEIbHOCTH,
" WIocKocTe.  Pe- | mapayiensHBIX MPSMBIX; | IPUMEPOB U 3a]ad. PeryasiTuBHbIC: OTIpeNeNATh | CaMOaHaIu3a u
HIKK LIeHue 3a71a4 JeMMy O TIepeceueHUH MOCE0BATEIBHOCT  MPOMEXKYTOUHBIX | CAMOKOPPEKLIUU
IUIOCKOCTH IeNel ¢ y4eTOM KOHEYHOro pe3yibTata, | yueOHOH NesTenbHOCTH
napauIeIbHBIMU COCTaBNIATh IUIAH IOCJIEI0BATENBHOCTU
MIPSIMBIMU; TEOPEMY O TPEX JIecTBUH.
napajuieNbHbIX  MPSMBIX; Ilo3naBaTenbHbIC: yYMeEThb
BO3MOXHbIE cllyyau OCYILECTBIIATh aHaJIN3 00BEKTOB,
B3aMMHOTO CaMOCTOSITEJIbHO HCKaTb W OTOMpaTth
pacronoxxeHus MpsiMoi u HE00X0IMMYI0 HH(OPMAIHIO.
TUIOCKOCTH B
NPOCTPAHCTBE;  IOHSITHE
NapaJIIeIbHOCTH NIPSAMOUH
TUTOCKOCTH; MPU3HAK
NapaJIIeIbHOCTH NPSAMONU
TUIOCKOCTH.
YMerh: pelats 3a1a4u 1o
TeMe
46- | MNosTopeH
51 ne.
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