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OnexkTuBHBIN Kypc «30paHHbIe BONPOCH CTEPEOMETPUN» paccuuTaH Ha 34 yaca,
JIOTIONHAET yueOHbIN npeamet «Marematrka» u peanusyercs B 11 kiacce.

B pesynbrare u3yueHus Kypca o0y4aromuics moryqaeT BO3SMOKHOCTh TOBTOPUTH U
CHUCTEMaTU3UPOBATh MaTepHal Kypca MaTeMaTUKH.

Ilnanupyembie pe3yJbTaThl
JJMNYHOCTHBIE PE3VJIBTATHI
1) rpamaaHCKOTr0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTH IPAKIAHCKON MO3UIIMK 00yUYaIOUIEroCcs KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUMCKOTO OOIIECTBA, IPE/ICTABIIEHUE O MATEMAaTHYECKUX OCHOBAX
(bYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUH, MPOLEAYP IPaskJaHCKOTO OOIIEeCTBA
(BBIOOPBI, ONIPOCHI U JPYTo€), YMEHHE B3aUMOJIEHCTBOBAThH C COLIMAJIbHBIMU UHCTUTYTaMHU B
COOTBETCTBHHM C UX (PYHKIIUAMHU U HA3HAYCHUEM;

2) NIaTpUOTH4YECKOT0 BOCIIUTAHUS:

c(hOpPMHPOBAHHOCTH POCCUICKON TPaKAaHCKOW UIEHTUYHOCTH, YBAKEHHUS K MPOILIOMY U
HACTOSIIEMY POCCUHMCKON MAaTEMAaTUKH, IEHHOCTHOE OTHOIIEHUE K TIOCTHXKECHUSIM POCCUMCKUX
MAaTE€MaTUKOB M POCCUMCKON MaTEMATUYECKOM IIKOJIbI, HCTIOJIb30BAHUE 3TUX JTOCTHKCHUN B
JIPYTUX HayKaX, TEXHOJIOTHAX, chepax IKOHOMUKHU;

3) AYXOBHO-HPABCTBCHHOI'O BOCIIUTAHUA:

OCO3HAHUE JYXOBHBIX [ICHHOCTEN pOCCUICKOro Hapoia, C(hOPMUPOBAHHOCTh
HPaBCTBEHHOT'O CO3HAHUS, ITHUECKOTO MOBEICHHUS], CBSI3aHHOTO C MPAKTHYECKUM
IPUMEHEHUEM JOCTHKEHUIA HAYKH U I€ATEIbHOCTHIO Y4EHOIO, 0CO3HAHNE JIMYHOIO BKJIAJ1a B
IOCTPOEHUE YCTOMYMBOTO OyAYLIETO;

4) 3cTeTH4eCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIFOUAsi 3CTETUKY MAaTEMAaTUYECKUX
3aKOHOMEpPHOCTEN, 00BEKTOB, 3a/a4, PEIIEHUN, pACCYKICHUI, BOCIIPUUMUYUBOCTD K
MaTEMaTUYECKUM ACTIEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA;

5) pu3uYecKoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHATh MaTeMaTHUECKIe 3HaHUsI B UHTEpecax
3I0pOBOTO U 06€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOE OTHOUIEHUE K CBOEMY 370POBBIO
(3mopoBoe nuTaHue, cOamaHCUPOBAHHBINA PEKUM 3aHATUH U OTIIbIXA, peryiisipHas pu3ndecKas
aKTUBHOCTD), (PU3MUECKOE COBEPIICHCTBOBAHUE MPHU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIHLHOMN
NEATEIBHOCTBIO;

6) Tpy10BOI0 BOCIIUTAHUSA:

TOTOBHOCTH K TPY/Ly, OCO3HAHUE [IEHHOCTHU TPYIOIIOOHS, HHTEPEC K pa3InuHbIM chepam
npodecCuoHAIBHON JACATEIHPHOCTH, CBSI3aHHBIM C MATEMAaTUKOW U €€ TIPUIIOKCHUSIMU, YMEHUE
COBEPIIIAaTh 0CO3HAHHBIN BBIOOP OymyIiei mpodeccun U peaan30BbIBaTh COOCTBEHHBIC



ZKHU3HCHHBIC I1JIaHbI, TOTOBHOCTH U CIIOCOOHOCTB K MaTeMaTu4CCKOMY O6p330BaHI/IIO n
CaMOO6pa3OBaHI/IIO Ha IMPOTAKCHHUN BCcel JKU3HHU, TOTOBHOCTH K AKTUBHOMY y4aCTHUIO B
PCUICHUHU MMPAKTHYCCKUX 3a1a4 MaTeMaTHU4€CKOU HAITpaBJICHHOCTH;

7) PKOJIOTHYECKOT0 BOCTIMTAHHUS:

c(hOpMUPOBAHHOCTH IKOJIOTUUECKON KYIBTYphl, TOHUMAaHNE BIUSHUS COIIHAIBHO-
HKOHOMHUYECKHUX MTPOLIECCOB HA COCTOSIHUE MPUPOJHON U COIMATBHOM Cpefibl, 0CO3HAHUE
100aTbHOTO XapaKTepa dKOJIOTUYECKUX MPoOIeM, OpUEHTAIUs Ha IPUMEHEHHE
MaTeMaTHYECKUX 3HAHUM JJIA PEIICHUs 3a7a4 B 00JaCTH OKPYKAIOIIEH Cpefibl, IIIaHUPOBAaHUE
MOCTYIIKOB U OLICHKU WX BO3MOKHBIX MOCJEICTBUM JIJIsl OKPYKAIOUIEH Cpebl;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(OpMHPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU U OOIIECTBEHHOM MPAaKTUKH, TOHUMAaHUE MaTeMaTHUECKON HayKH Kak cepbl
YEJIOBEYECKOM IeATEIbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAUMMOCTH ISl pa3BUTHUS LIUBUIIN3ALINH,
OBJIJICHUE A3BIKOM MaT€MATUKH U MaTEMaTH4YE€CKOU KyJIbTYpOUl KaKk CPEICTBOM MTO3HAHUS
MHUpa, TOTOBHOCTb OCYLIECTBIISATh TPOEKTHYIO ¥ UCCIIEIOBATENIbCKYIO IEATEIBHOCTD
WHIUBUYaJIbHO U B TPYIIIE.

METAINPEAMETHBIE PE3VYJIBTATbBI
Ilo3HaBaTe/ibHbIC YHMBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA
Bba3oBble joruveckue aeiicTBUA:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU MAaTEMaTHYECKUX OOBEKTOB,
MOHSATUH, OTHOIICHUI MEXKy MOHATUSIMH, (POPMYITHPOBATH ONPEACIICHUS TIOHATUH,
yCTaHaBJIMBATh CYIIECTBEHHbBIN MPU3HAK KJIaCCU(PUKAIIUN, OCHOBAHUS /I 000OIICHHS U
CpPaBHEHMS, KpPUTEPUHU IPOBOJAMMOTO aHAIU3A;

BOCIIPUHUMATh, (OPMYIUPOBATH U IPEOOPA3OBBIBATH CYKJICHUS: YTBEPAUTEIbHbBIC U
OTpHUIIaTENIbHBIC, €UHUYHBIE, YACTHBIE U O0II1E, YCIOBHBIE;

BBISIBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTUBOPEUUS B (paKTax,
JIAHHBIX, HAOJIOJICHUSX U YTBEPKIACHUSX, IIPEAJIaraTb KpUTEPUH JIJIs BBISIBJICHUS
3aKOHOMEPHOCTEMN U MPOTUBOPEUNN;

JIeJIaTh BBIBOJBI C UCITOJIb30BAHUEM 3aKOHOB JIOTUKH, I€TYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIFOUEHUN, YMO3aKJIFOUEHUH 110 aHAJIOTHH;

IIPOBOAUTH CAMOCTOSATEIBHO JI0Ka3aTeIbCTBA MAaTEMAaTHUECKUX YTBEPKACHUM (ITPSAMBIE U
OT MIPOTUBHOTO), BEICTPAUBATh APIYMEHTALIUIO, IPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXJACHUS U BHIBOIbI;

BBIOMPATH CIIOCO0 pelieHus yueOHOM 3a1a4u (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelieHus1, BRIOUpaTh Hanbosiee NOAXOASAIINN ¢ YIETOM CaMOCTOSTEIbHO BhLACIEHHBIX
KPUTEPUEB).

Bba3oBble nucciaenoBarejbcKue J1eHCTBUA:



UCIOJIb30BaTh BOMPOCHI KaK UCCIIEA0BATEIbCKUIM MHCTPYMEHT MO3HAHUS, (POPMYIIUPOBATH
BOMPOCHI, (PUKCUPYIOIIUE MPOTUBOPEUHE, TPOOIIEMyY, yCTaHABIUBATh HCKOMOE U IaHHOE,
(opMupOBaTh TUNIOTE3Y, APTYMEHTUPOBATH CBOKO MO3UIIMIO, MHEHUE;

MPOBOJINTH CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEIOBAHUE T10
YCTaHOBJICHUIO 0COOCHHOCTEH MaTeMaTHYeCKOro 00bEKTa, IBJICHUSI, MPOIIeCcCa, BBISIBICHUIO
3aBUCUMOCTEHN MEXTy 00BEKTaMHU, SBICHUSMH, ITPOIIECCaAMU;

CaMOCTOATEIEHO (hOPMYIUPOBATH 0OOOIICHHS ¥ BBIBOABI IO PE3yJIbTaTaM MPOBEIEHHOTO
HAOJIOZICHUS, MICCIICIOBAHUS, OIICHUBATH JJOCTOBEPHOCTD MOYYSCHHBIX PE3YIBTaTOB, BHIBOJOB
1 0000IIIEHUH;

IIPOTrHO3UPOBATH BO3MOKHOC PA3BUTHUC ITPOUCCCA, 4 TAKIKC BbIABUI'ATh IIPCAITIOJIOKCHUA O
CTO pa3BUTHUU B HOBBIX YCJIOBUAX.

Pabora ¢ undgopmanmeii:

BBIABIIATD I[CCI)I/IL[I/ITBI I/IHCI)OpMaI_[I/II/I, JaHHBIX, HCO6XOI[I/IMBIX AJIs1 OTBETA Ha BOIIPOC U IJIsA
PCIICHUA 3ada9U,

BBIOMPATh WH(OPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAJTU3UPOBATD,
CHUCTEMaTU3UPOBATh U UHTEPIPETHUPOBATH HHGOPMAIIUIO PA3IUYHBIX BUJIOB U (HOpM
IPE/ICTaBICHUS;

CTPYKTypUpPOBaTh HHPOPMALIMIO, IPEACTABIATH €€ B Pa3IMYHBIX (hOopMax,
WUTIOCTPUPOBATh rpauyeCcKy;

OLICHMBATh HAJIEXHOCTh UH(OPMALIMH 110 CAMOCTOSTENBHO C(HOPMYINPOBAHHBIM
KPUTEPUSM.

KoMMyHHMKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUS
OO0wmenne:

BOCIIPUHUMATh U (POPMYIUPOBATH CYXKJICHUS B COOTBETCTBUU C YCIOBHUSIMU U TEJISIMU
0011IeHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX M MUChMEHHBIX
TEKCTaX, aBaTh MOSICHEHUS 110 X0y PEIICHUS 3a/1a41, KOMMEHTHUPOBATH MOJYYECHHBIN
pe3yibTarT;

B X0JIe O0CYX/I€HHUS 3a]1aBaTh BOIIPOCHI MO CYLIECTBY 00CY)AaeMON TEMbI, IPOOIEMBI,
pelaeMoii 3a/1a4u, BEICKa3bIBATh UIEH, HAIICICHHBIE HA TIOUCK PEUICHHUSI, COMIOCTABISATh CBOU
CYXJICHHUSA C CYKICHUSAMHU APYTUX YIACTHUKOB JUATIOTa, OOHAPYKUBATHh PA3IUUNE U CXOACTBO
MO3UIIH, B KOPPEKTHOH (hopMe GOopMYyIHPOBATH PA3HOIIIACHS, CBOM BO3PAKECHHUS;

MPECTABIATH PE3YNbTaThl PEIICHUS 3aa49H, SKCIIEPUMEHTA, UCCIIEOBAaHUS, IIPOCKTA,
CaMOCTOSITEJIbHO BBIOUPATh (hopMaT BHICTYIUICHUS C YYETOM 3aj1ay MPE3eHTALUN U
0COOEHHOCTEN ayIUTOPHUHU.

PeryasiTuBHbIC YHHBepcaJibHbIe Y4eOHbIe 1elCTBUA

Camoopranusanus:



COCTaBJIATH TUIAH, aJITOPUTM PEIICHUS 3a]1aud, BEIOMPATh CIIOCO0 PEIICHHSI C YIETOM
UMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH
BapUaHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMAIIHH.

CﬂMOKOHTpOJ’Ib, 3MOLMOHAJIbLHbIN HHTEJLJIEKT:

BJIQ/ICTh HABBIKAMU TI03HABATEIHPHON PE(ICKCUH KaK 0CO3HAHUS COBEPIIIACMBIX JICHCTBUI
Y MBICIIUTEIBHBIX MTPOILIECCOB, UX PE3YNIBTATOB, BIAJIETh CIIOCOOAMH CAaMOTIPOBEPKH,
CaMOKOHTPOJIS MPOIIECCA U PE3YIbTaTa PEIICHHS MAaTEMATUYECKOU 3a1a4u;

NpCaABUACTb TPYAHOCTHU, KOTOPBIC MOI'YT BO3HHKHYTDH IIPHU PCIICHUU 3a1d49H, BHOCUTDH
KOPPCKTHUBBI B ICATCIIBHOCTh HA OCHOBC HOBBIX O6CTO$IT€J'II)CTB, JaHHBIX, HaﬁﬂeHHBIX OIHI/I6OK,
BBIABJICHHBIX pr,HHOCTGﬁ;

OLIEHMBAaTh COOTBETCTBUE PE3YNbTaTa LIEJIH U YCIOBUSAM, OOBSICHITH IPUUHHBI
JOCTUKEHUS WM HENOCTHXKEHUS PE3YJIbTATOB ACSITEIbHOCTH, HAXOUTh OLINOKY, 1aBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAA 1eATEJIHLHOCTD:

MOHUMATh U UCTIOIBH30BaTh MPEUMYIIECTBA KOMAH/IHON U MHAMBUAYAJIbHON pabOThI IpU
pelieHnn y4eOHbIX 3aj1a4, IPUHUMATh 11€J1b COBMECTHOM JIESITEIbHOCTHU, TIIIaHUPOBATh
OpraHu3alli0 COBMECTHOM paOOThI, paclpeaeisaTh BUAbI padOT, TOTOBApUBATHCS, OOCYK1aTh
MPOILIECC U pe3yabTar paboThl, 0000IIaTh MHEHHS HECKOJIBKUX JIIO/ICH;

y4acTBOBATh B FPYMIIOBBIX (popmax padboThl (00CYXIE€HHS, 0OOMEH MHEHUH, «MO3TOBBIE
HITYPMBI» U UHBIE), BHIIOJIHATH CBOIO YaCTh paOdOThl U KOOPAMHUPOBATH CBOM JICHCTBUS C
JPYTUMU 4JIEHAMU KOMaH/Ibl, OLIEHUBATh KAY€CTBO CBOETO BKJIaAa B OOUIMI MPOAYKT MO
KpUTEpUsM, CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

NPEAMETHBIE PE3YJIbBTATDI

K konIity oOyueHuss B 0Oy4YarONIMICS MOJYYUT CICAYIOIIUE MPEAMETHBIEC Pe3yJbTaThl:
BBINIOJIHATH OIEPALUU HaJl BEKTOPaAMU;
3a71aBaTh IUIOCKOCTh YPAaBHEHUMEM B JEKapTOBOM CHUCTEME KOOPAMHAT, pelaTh
F€OMETPUUYECKUE 3a/1a4M HA BBIYUCIIEHUE YTIIOB MEXIY HPAMBIMHU U ITIOCKOCTSIMHU, BBIYMCIICHUE
pACCTOSIHAM OT TOYKH IO IUIOCKOCTH, B ILIEJIOM, HA MPUMEHEHUE BEKTOPHO-KOOPAWHATHOI'O
METO/a IMPU PEUICHUU 3a]1a4.
TemaTnueckoe NVIAHKPOBAHUE

HaumenoBanue pa3znenoB U TeM YpOKOB KonnuectBo
Ne 4acoB
ypOKa
1-2 | Bekrop. Onepanuu HaJl BEKTOPAMHU U MX CBOWCTBA. 2
3-4 | KommanapHble BEKTOpHBI. PasiioxkeHue BeKTopa 1o AByM 2
HEKOJUIMHEAPHBIM BEKTOpaM. Pa3ioxenue BEeKTopa 1o TpemM
HEKOMIIJIAHAPHBIM BEKTOPAM.




S JIvHeHbIe onepalyy HaJl BEKTOPAMH B KOOPAMHATAX. |
6-7 | CxangapHoe Npou3BeAeHUE ABYX BEKTOpoB. OnpeieieHue u 2
CBOMCTBA CKaJISIPHOTO MPOM3BEJECHUSI BEKTOPOB.
8 | CxanmsipHOE ITPOU3BENCHUE BEKTOPOB B KOOPIMHATAX. 1
9-12 | Cucrema xoopauHat B mpocTpancTBe. CriocoObl 3aqaHus 4
CHUCTEMbI KOOPJIMHAT HAa MHOTOTPAHHUKAX.
13-14 | OOuiee ypaBHEHHE NPSIMON. YpaBHEHHUE MPSIMOMA, TPOXOASIIEH 2
4yepes JIBE TOUKU. YPaBHEHHUE NPSMOU, TPOXOASIIEN Yepes
3aJIaHHYIO TOYKY ¥ UMEIOIIEeH HAPABJISIONINI BEKTOP.
15-16 | Yron Mexxay npsiMbIMU B MHOTOTPAHHUKAX. 2
17-18 | Obmiee ypaBHEHHE TIOCKOCTH. YpaBHEHHUE TUIOCKOCTH, 2
IPOXOAIIEH Yepe3 3aJJaHHYI0 TOUKY U MEePIEeHIUKYISIPHOM
BEKTOPY N. YpaBHEHHUE IJIOCKOCTH, MPOXOAAIICH uepes Tpu
3aganHble Toukd. Merox Kpamepa.
19-20 | Yron Mexy npsMOM U IJIOCKOCThIO B MHOTOTPAHHHUKAX. 2
21-22 | Yron Mexay INIOCKOCTSIMUA B MHOTOTPAHHUKAX. 2
23-25 | PaccTosiHME OT TOYKH A0 NpsMO. PaccTosiHuE OT TOUKHU 10 3
IJI0CKOCTHU. PaccTosiHre Mexay MapajijieIbHbIMU IIJI0CKOCTSIMH.
26-28 | PaccTosiHuE MEXAY CKPEIIMBAOIIMMHUCS MTPSIMBIMHU. 3
29-30 | lenenue otpe3ka B JaHHOM oTHouIeHUU. [TonoOHbIe (hUrypsl, 2
IpONOpUUOHAIBHOCTh. Teopema Paneca B IPOCTPAHCTBE.
31-34 | [ToBropeHue, 0000IICHHE U CUCTEMATU3AIIHS 3HAHUM. 4

IIprMeHenne BEKTOPHO-KOOPANHATHOTO METO/1A MPH PEIICHUH
3a/ad4.




