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Ilnanupyembie pe3yJIbTaThl 0CBOCHHMS Y4e0OHOI0 MpeaMeTa
JIUMYHOCTHBIE PE3YJIBTATDBI JluunocTHble pe3yJabTaThl OCBOCHHS MpPOrpaMMbl IO

MaTEMaTHKE XapaKTEPU3YIOTCS:

1) marpuoTHuYecKoe BOCIUTAHME: MPOSBICHUEM HHTEpeca K IPOLUIOMY U HACTOSIIEMY
POCCHUICKON MaTEMaTHKH, LICHHOCTHBIM OTHOLIEHHEM K JOCTH)KEHUSM POCCUMCKHUX MAaTeMaTUKOB
U POCCUHCKONW MaTEMaTUYECKOM LIKOJIbI, K UCIIOJIB30BAHUIO 3TUX AOCTHKECHUN B IPYTrUX HAyKax U
MPUKIIAJHBIX cdepax;

2) TpakJaHCKOE M JTyXOBHO-HPaBCTBEHHOE BOCIMTAHHUE: T'OTOBHOCTBIO K BBIIIOJHEHUIO
0053aHHOCTEH rpaXkIaHUHA U PeaM3ally €ro IpaB, IPEACTaBICHUEM O MaTeMAaTHYECKUX OCHOBAX
(YHKLIMOHMPOBAHUS PA3JIMUYHBIX CTPYKTYp, SBJICHMH, MNpOLEAYp TIpPakJaHCKOro oOIecTBa
(HarmpuMep, BBIOOPBI, OIIPOCHI), TOTOBHOCTHIO K OOCY)KICHHMIO 3THUYECKUX IPOOJIEM, CBA3AHHBIX C
IIPAKTUYECKUM IPUMEHEHUEM JOCTH)KCHHH HAyKHM, OCO3HAHHEM Ba)KHOCTH MOPAJIBHO-3TUYECKUX
IIPUHLIMIIOB B ACSATEIbHOCTH YY4EHOTO;

3) TpyZnoBOo€ BOCHUTAHHE: YCTAaHOBKOW HA AKTHUBHOE Y4YacCTHE B PEILIEHUU IPAKTHUYECKUX
3aJa4 MaTeMaTHYeCKOW HAINpaBJICHHOCTH, OCO3HAHWEM BaYKHOCTH MaTeMaTHYEeCKOTO 00pa3oBaHUs
Ha OPOTSHKEHMM BCEW KU3HU JJI YCIEUIHOW MpOo(ecCHOHANbHOM NeATENbHOCTH M Pa3BUTHEM
HEOOXOJMMBIX YMEHHH, OCO3HAHHBIM BHIOOPOM W TIOCTPOCHHWEM WHIMBHIYaIbHON TPACKTOPUHU
0o0pa3oBaHMsI M JKM3HEHHBIX IUIAHOB C YYETOM JIMYHBIX MHTEPECOB M  OOILECTBEHHBIX
moTpeOHOCTEH;

4) scTeTHYECKOE BOCHUTAHME: CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY U 3CTETHYECKOMY
BOCIIPUATHIO MaTEMAaTUYECKUX OOBEKTOB, 3a/ay, pPELICHUH, pacCyXJIEHUIl, YMEHUIO BUIETb
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) LIEHHOCTH HAay4yHOT'O MO3HAHUS: OPUEHTALUEN B JESITEIbHOCTH HA COBPEMEHHYIO CUCTEMY
HAy4YHBIX TpEACTaBIECHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS YeNOBEKa, MPHUPOABI U
oOuiecTBa, IOHUMaHUEM MAaTeMaTHYECKON HayKU Kak c(epbl YeIIOBEUECKON J1eATENbHOCTH, 3TallOB
e€ pa3BUTUA M 3HAUYMMOCTU JJIS Pa3BUTHUSI LUBWIM3ALUHU, OBJIAJEHUEM S3BIKOM MaTEMAaTUKH WU
MaTEMaTHUYECKON KyJbTypOM KaK CpEICTBOM IIO3HAHUS MHpA,  OBJAJCHHUEM NPOCTEUIINMU
HAaBBIKaMU HCCIIEZIOBATEIBCKOMN €ATEIbHOCTH;

6) ¢usmueckoe BocnHMTaHUE, (HOPMUPOBAHME KYJIBTYPBl 370POBbS U 3MOIMOHAIBLHOTO
0J1aronoy4nsi: TOTOBHOCTbIO IPUMEHATh MaTeMaTHUECKUE 3HAHUS B HHTEPECAaxX CBOETO 370POBbS,
BEJICHUS 3/I0pOBOro o0pa3a >KU3HM (370pOBOE€ NUTaHHE, COAJaHCUPOBAHHBIN PEKUM 3aHITUN U
OTIbIXa, pEryjspHas (Qu3nyeckas aKTUBHOCTh), C(OPMHPOBAHHOCTHIO HaBbIKa pediekcuu,
MIPU3HAHUEM CBOETO IIpaBa Ha OIIMOKY U TaKOTI'0 K€ IpaBa JIpyroro 4eloBeKa;

7) 9KOJOTrMYECKOE BOCIIUTAHUE: OPUEHTAE HA IPUMEHEHHE MaTeMaTUYeCKUX 3HAHUH JUIs
pemieHust 3ajad B OOJACTH COXPAHHOCTH OKpPY)KAoLIeH cpeabl, IUNIAHUPOBaHMUS IOCTYINKOB U
OLIEHKM HX BO3MOXHBIX MOCJIEJICTBHHA JAJs OKpPY)KAIOUIeW Cpeabl, OCO3HAHMEM TIJ100aJIbLHOTO
XapakTepa 3KOJOrMYeCKUX Mpo0IeM U MMyTel UX pelieHus;

8) ajanTanys K U3MEHSAIOLUMMCS YCIOBUSAM COLMATBHON U MPUPOIHON Cpelibl: TOTOBHOCTBIO
K JCWCTBUSIM B YCIIOBUSX HEOMNPEEIIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEM KOMIIETEHTHOCTH 4epe3
MPAKTUYECKYIO JESATEIbHOCTh, B TOM YHCJIE YMEHHE YYUThCS y OPYIHX JIOAeH, MpruoOperaTh B
COBMECTHOHN JESTeIbHOCTH HOBbIE€ 3HAHHUS, HABBIKM U KOMIIETEHIMHM W3 ONbITa JPYIHX;
HE00X0IMMOCTHIO B (POPMHPOBAHUM HOBBIX 3HAHUI, B TOM uucie GOpMyIUpOBATh UJIEU, TOHSITHUS,
TUNoTe3bl 00 00BEKTaX W SIBICHUSX, B TOM YHCIE paHEe HE M3BECTHBIX, OCO3HABATh AE(HUIIUTHI
COOCTBEHHBIX 3HAaHUM M KOMIIETEHTHOCTEW, IUIAHUPOBaTh CBOE pa3BUTHE; CIOCOOHOCTHIO
OCO3HaBaTh CTPECCOBYIO CHUTYAallMIO, BOCIHPHUHMMATh CTPECCOBYIO CHUTYalllI0 KakK BbI30B,
TpeOYIOUIN KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMbIE peIlIeHHs U ASUCTBUS, ((opMyTupoBaTh U



OLICHUBATh PUCKU U MOCIEICTBUS, JOPMUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI B pe3ynbrate OCBOCHHS MPOrpaMMmbl IO
MaTeMaTHKEe Ha yPOBHE OCHOBHOTO 001Iero o0pa3oBanus y odydatomierocs OyayT copMupoBaHbl
METanpeIMEeTHbIE  pe3yNabTaThl,  XapaKTepPU3YIOIIHMECS  OBIAJCHHUEM  YHUBEPCAIbHBIMU
MO3HABATEIbHBIMA ~ JCUCTBUSIMHM, YHUBEPCAIbHBIMA KOMMYHHMKATHBHBIMU  JCUCTBUSMH U
YHUBEPCAIbHBIMH PETYISTUBHBIMH JICHCTBUAMHU.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBHS

Ba3oBble nornyeckne JeiicTBUA: BBIBIATh U XapaKTePU30BaTh CYIIECTBEHHbIC MPU3HAKU
MaTEeMaTHYeCKUX OOBEKTOB, MOHSTUNA, OTHONICHHH MEXIy MOHATHSAMH, (OpPMYyIUpOBAThH
oIpesieNieHUs MOHSATUH, yCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIaccU(PUKAIMN, OCHOBAHUS JIJIs
0000IIeHUST U CpaBHEHHsI, KPUTEPHHU IPOBOJUMOIO aHAIN3a; BOCIPHHUMATH, (HOPMYyIHpPOBATH U
peoOpa3oBhIBaTh CYXICHHS: YTBEpAWTEIbHBIE W OTpPHUIATEIbHBIC, C€AMHUYHBIC, YacCTHBIE W
o01ue, yCIOBHBIC; BBISIBISTh MAaTEMAaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H M TIPOTUBOPEUHS B
¢dakTax, IaHHBIX, HAOJIONEHUSX M YTBEPXKICHUSX, MpeiaraTb KPUTEPUU IS BBISIBICHUS
3aKOHOMEPHOCTEH M TMPOTUBOPEUMH; JeNaTh BHIBOJABI C HCIOIb30BAaHUEM 3aKOHOB JIOTHKH,
JNENYKTUBHBIX W HMHIYKTUBHBIX YMO3AKIIOUCHHUH, YMO3aKIIOYEHHH [0 aHaJIOTHH; pa30uparthb
JI0Ka3aTeNIbCTBA MATEMAaTUYECKUX YTBEPXKACHUN (MpsMble U OT MPOTUBHOIO), MPOBOAUTH
CaMOCTOSITENIFHO ~ HECJIOXHBIE  JIOKa3aTeIbCTBA MaTeMaTHUYeCKHX  (aKToOB, BBICTpauBaTh
apryMEHTalMI0, TPHUBOAUTH TMPHUMEPHl W KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIC
paccyxIeHHs; BRIOMpATh CIIOCO0 pelieHus y4eOHOW 3aaa4yu (CpaBHHBATh HECKOJBKO BapHUAHTOB
peleHus, BRIOUpaTh Hanboee MOXOAAIINA ¢ YIETOM CaMOCTOATENBHO BBIJICIICHHBIX KPUTEPUER).
Ba3oBble ucciegoBaTebcKue 1elCTBUS:

WCTIOJIB30BaTh BONPOCH KaK HMCCIENOBATEIbCKHI MHCTPYMEHT IMO3HAHHS, (POPMYyIUpOBATH
BOINPOCHI, (PUKCUPYIOIIKE IPOTUBOPEUHE, MPOOIEMy, CAMOCTOATENBHO YCTaHABIMBATH UCKOMOE U
JaHHOe, (OPMHMPOBATH THIOTE3y, apryMEHTUPOBATh CBOIO IMO3MLHUIO, MHEHHE; MPOBOJUTH IO
CaMOCTOSITENILHO COCTABJICHHOMY IJIAaHY HECJIO0XKHBIN SKCIIEPUMEHT, HEOOJbILIOE HCCIeI0BaHNE 110
YCTaHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUECKOro 00beKTa, 3aBUCUMOCTEN 00bEKTOB MEXKIY COOOM;
CaMOCTOSITENTbHO  (popMynmupoBaTh OOOOIIEHHS ¥ BBIBOABI IO pPE3yjbTaTaM IPOBEIEHHOTO
HAOJIOCHNSI, WCCIIEIOBAHUS, OLEHUBATH JJOCTOBEPHOCTH IOJIYYEHHBIX PE3yJbTaTOB, BHIBOJIOB H
0000IIeHNH; TNPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TIpoIecca, a TakKe BBIIBUTATh
MIPEJITIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSIX.

PaGora ¢ unHdopmanueii: BBIIBIATE HEJOCTATOYHOCTh M M30BITOYHOCTH HMH(OpMALUH,
JAHHBIX, HEOOXOIUMBIX JUISl pEeIleHUs 3a7ayd; BbIOUpPATh, aHAJIU3UPOBATh, CUCTEMAaTHU3UPOBATh U
MHTEPIPETHPOBATh MH(POPMAIIUIO pa3IMYHBIX BUIOB M (OpM mpejacTaBieHus; BbIOMpaTh (HopMmy
NpeJCcTaBIeHUs MHGOPMALUU M WUIIOCTPUPOBATh pellaeMble 3aJaud CXE€MaMHM, JAuarpaMMaMH,
WHOW TpaduKOW M WX KOMOMHAIMSMH; OLEHHBATH HAAEKHOCTH WHPOPMALNUU TIO KPUTECPHUSM,
MPEUIOKEHHBIM YIUTEIEeM I CPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KomMyHHUKaTHBHbIE  YHHBepcajbHble Y4YeOHble JefiCTBHSI:  BOCIPHHUMATh U
(bopMyIHpOBATh CYXJICHHUS B COOTBETCTBHHM C YCIOBHSMH W IIEJISIMH OOINEHHS, SCHO, TOYHO,
IPaMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U MUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 110
XOJy peIlleHus 3a/lauid, KOMMEHTHPOBATh IOJyYEHHBIN pe3yibTaT; B XoJe 00CYKACHUS 3a/1aBaTh
BOIPOCHI IO CYILECTBY OOCYKJaeMoil TeMbl, MpoOIeMbl, pelaeMol 3a/laul, BBICKa3bIBATh WJIEH,
HalleJICHHbIE Ha IIOMCK pELICHHS, COMNOCTABIATh CBOM CYXACHHUS C CYXICHHSAMH JAPYrHX
YYaCTHHUKOB JIMaJIora, OOHApy>KUBaTh pPa3IM4YMe€ M CXOJCTBO IO3UIHUH, B KOpPpEeKTHOH Qopme
(bopMyIHpOBaTh pPa3HOTIIACHS, CBOM BO3PAKEHUS; MPEICTABIATH PE3YIbTAThl PEIICHUS 3aaauH,
SKCIIEPUMEHTA, HMCCIEAOBAHUS, MPOEKTa, CAaMOCTOSTEIbHO BHIOMpATh (OpMAT BBICTYIUJICHHUS C
yuéToM 3a7ad Npe3eHTalud W OCOOCHHOCTEH ayAMTOpUM; TOHHUMAaThb M HCIIOJIb30BATh



IIPEUMYIIECTBa KOMAaHAHON U MHAMBUIYAIbHOM pabOThI IPU PELIEHUN YY€OHBIX MaTeMaTHYECKUX
3aja4y; NPUHUMATh 1I€JIb COBMECTHOW JESATEIbHOCTH, IJIAHUPOBAaTh OPraHU3ALMUI0 COBMECTHOM
paloThl, pacnpenensaTh BUIbl paboT, 1OrOBapUBaThCs, 00CYXKIaTh IPOLECC U Pe3yibTaT padoThl,
0000111aTh MHEHHS HECKOJIBKUX JIFOJICH; Y4aCTBOBAThH B IPYMIIOBBIX (hopMax paboThl (00Cyx aeHus,
OOMEH MHEHHUSMH, MO3TOBBIE IITYpMbl M JPYTHE), BBIIOJHATH CBOIO 4YacTb pabOThl U
KOOPAMHUPOBATh CBOM ACWUCTBUS C APYIMMH WIC€HAMHU KOMAHIbl, OI[CHWBATh KAdyeCTBO CBOETO
BKJIaJIa B OOLIMI MPOAYKT MO KPUTEPHUSAM, CHOPMYIMPOBAHHBIM YUACTHUKAMH B3aUMOJICHCTBHAL.
PeryisiTuBHBbIe yHHBepcajibHble y4ieOHble AeiicTBHsI CaMOOpPraHu3anMsi: CaMOCTOSITEIBHO
COCTABJIATh IUIAH, aIFOPUTM PEIICHUs 3aJaud (WIM €ro 4acTbh), BbIOMpaTh CHOCOO pelieHus ¢
y4éTOM HMEIOIIUXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpOBaTb U
KOPPEKTHPOBAaTh BapHUaHThI pelleHuil ¢ yuyérom HOBoW uMHpopmauuu. CaMOKOHTPOJb: BIAJCTh
criocobamMH CaMOIIPOBEPKH, CaMOKOHTPOJIS IpoIiecca U pe3yibTaTa peIleHHs MaTeMaTH4ecKOon
3aJauu; TPEABHICTh TPYIHOCTH, KOTOPBIE MOTYT BO3HHKHYTh INPH PEIICHHH 3a7add, BHOCHTH
KOPPEKTHBHI B JCATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, HAWICHHBIX OIIUOOK, BBISBICHHBIX
TPYAHOCTEH; OLEHUBATh COOTBETCTBHE pe3yjbTaTa JEATEIPHOCTH IIOCTABJICHHOM WENMH W
YCIOBUSAM, OOBACHATH IPUUUHBI JOCTHKEHUS WIIM HETOCTHUIKEHUS 1I€IH, HaXOAUTh OIINOKY, 1aBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY.

IIpeameTHbIe pe3yabTaThl OCBOEHHS MPOrPaMMBbI y4eOHOT0 Kypca K KOHILy 00y4eHus B 9 Kiacce:
3HaTh TPUTOHOMETPUYECKHE (PYHKIIUU OCTPBIX YTIIOB, HAXOIUTH C UX IOMOIIBIO pa3IMIHbIC
3JIEMEHTBHI NIPSIMOYTOJILHOT'O TPEYTOIbHUKA («pELIeHUE IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY).
HaxoauTs (¢ HOMOILIBIO KAJIBKYJIATOPA) JUIMHBI U YTJIbI 4711 HETAOJUYHBIX 3HAUCHUI.
[Tonmp30Batbest hopMyTaMu IPUBEICHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIESCTBOM IS
HaXO0XKJICHUS COOTHOIIEHUI MeX/y TPUTOHOMETPUUECKUMH BeIMUUHAMU. VICI10/Ib30BaTh TEOPEMBbI
CHHYCOB U KOCUHYCOB JUISl HAX0)KJICHHSI Pa3JINYHbIX JIEMEHTOB TPEYTOJIbHUKA («peLIeHne
TPEYTOJILHUKOBY), MPUMEHSTh UX MPH PEIICHHH T€OMETPHUECKUX 3aa4. BiajgeTs moHATHIME
npeoOpa3oBaHus MOA0OHS, COOTBETCTBEHHBIX dJIEMEHTOB MOI00HBIX Guryp. [Toms3oBaThes
CBOWCTBaMH 110J100MS MPOU3BOJIBHBIX (DUTYP, YMETh BHIUUCIATH AJTHMHBI U HAXOIUTH YIJIbI Y
no100HBIX (uryp. [IpuMeHsTH CBOMCTBA MOJO0MS B PAKTUYECKHX 3a7ayaX. Y METh IPUBOIUTD
TIPUMEPEHI OI00HBIX GHUTYp B OKpYyxkaromeM mupe. [oap30BaTbest TeOpeMaMu O IPOU3BEICHUH
OTPE3KOB XOPJI, O IPOM3BEIEHUH OTPE3KOB CEKYIIMX, O KBajipaTe KacaTeabHOu. [lob30BaThCs
BEKTOpaMH, TOHUMATh UX F€OMETPUUECKUN U (PU3NUECKHI CMBICII, TPUMEHSTh UX B PEILICHUU
TE€OMETPHUECKUX U (PU3UUECKUX 3a/ad. [[pUMEeHSTh CKaIIpHOE TPOU3BEICHIE BEKTOPOB IS
HAXOXKJICHHS JUTMH U yriioB. [101630BaThCsl METOJJOM KOOPIWHAT Ha IIOCKOCTH, IPUMEHSITD €T0 B
pelIeHNH T€OMETPUUECKUX U MPAKTUUECKUX 3a1a4. BiageTs NOHATUAME [TPABUIBHOTO
MHOTOYTOJIHUKA, [UTMHBI OKPY>KHOCTH, JUTMHBI IYTH OKPYKHOCTH M paJliaHHON MEpHI yIiia, yMeTh
BBIUUCIIATH TUIOMIA/Ib Kpyra U ero 4acteil. [[puMeHsTh morydeHHbIe YMEHHUS B IPAKTUYECKUX
3agavax. HaxonuTh ocH (MK LEHTPbI) CAMMETPUU QUTYP, TPUMEHSATH JABUKEHUS IUIOCKOCTH B
IpOoCTeHNX ciydasix. [[pUMEeHATh NOoTy4YeHHbIE 3HAaHUS Ha MPaKTHKE — CTPOUTh MaTeMaTHUYeCKHe
MOJIENN JIJIS 33/1a9 PeaibHON )KU3HU M MPOBOJIUTH COOTBETCTBYIOIINE BBEIYUCIICHHS C IPUMEHEHUEM
0100Ms U TPUTOHOMETPUUYECKUX PYHKIMH (TIOJIB3YSCh, I HEOOX0AUMO, KAJIbKYIISITOPOM).

COJAEP)KAHUE YYEBHOI'O IIPEAMETA

Cunyc, kocunyc, Tanresc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAecTBO. PopMyIIbl IpuBeeHUs. Pelienne TpeyroibHUKOB. TeopeMa KOCUHYCOB U
TeopemMa CHHYCOB. PelieHne npakTHuecKux 3a/1a4 ¢ UCIOJIb30BaHUEM TEOPEMBbI KOCHHYCOB U
TeopeMbl cuHycoB. [IpeobpazoBanue noaobus. [logoOre COOTBETCTBEHHBIX SJIEMEHTOB.
Teopema o mpon3BeI€HUHN OTPE3KOB XOP/I, TEOPEMBI O IPOU3BEIEHUU OTPE3KOB CEKYIIUX,
TeopeMa O KBajpare KacarelbHOU. BekTop, qmHa (MOaynb) BEKTOpa, COHANIPABICHHBIE
BEKTOPbI, MPOTUBOIIOIOKHO HAIIPABJIEHHBIE BEKTOPHI, KOJUTMHEAPHOCTh BEKTOPOB,



PaBEHCTBO BEKTOPOB, OIEpalluy HaJl BEKTOpamu. Pa3iioskeHne BEKTOpa Mo 1ByM
HEKOJUIMHEeapHbIM BekTopaM. KoopanHatel BekTopa. CkansipHOe IPOU3BEAECHUE BEKTOPOB,
IIPUMEHEHHE I HAXO0XKACHUS JUIMH U YIIIOB. JleKapTOBBI KOOPAMHATHI Ha INIOCKOCTH.
YpaBHeHHUs IPAMON U OKPY’KHOCTH B KOOPJIMHATAX, [IEPECEUECHUE OKPYKHOCTEN U IIPSIMBIX.
Meton koopAMHAT U €ro npuMeHeHue. [IpaBuiibHbIE MHOTOYTOJIBHUKH. JJIMHA OKPY’KHOCTH.
I'panycHas u paguaHHas Mepa yria, BBIYMCICHUE JUIMH AYT OKpykHOcTel. [limomans kpyra,
CEKTOpPa, CerMEHTA. JIBUKEHHUS IUIOCKOCTH U BHYTPEHHUE CUMMETPUH (PUTYD
(anmemenTapHsble npeactasienus). [lapannensusiii nepenoc. I[loBopor.

I'naBa 1. BekTopbl.(10 yacoB + 2 yaca Ha IOBTOPEHHE).

[Tonsitue BexTopa. CiiokKeHHE U BBIYUTAHHUE BEKTOPOB. Y MHOKEHHE BEKTOPA HA YUCJIO.
[IpuMmeHeHne BEKTOPOB K pelIeHuo 3a1a4. Vcroib30BaHne BEKTOPOB B (hH3HKeE,
Pa3IoKEHUEBEKTOPA HA COCTABIISIONIHE.

I'naBa 2. Metoa koopaunat (10 yacoB).OCHOBHBIC MOHATHS, KOOPJIMHATHI BEKTOPA,
paccTosiHue Mexay ToukaMu. KoopIMHATHI cepelnHbl OTpE3Ka. Y paBHEHUE OKPYKHOCTH U
npsiMoii. [IpuMeHeHre BEKTOPOB U KOOPAWHAT ISl PEIICHHS MMPOCTEHIIMX T€OMETPHUICCKUX
3amad. Pemenue 3ana4 no reMe «MeTo1 KoopauHaty. [losenenue memooa Koopouram,
N0380/1A10We20 NepesoOUmb ceomMempuiecKue 00beKnmvl Ha A3bIK aneeopbi.

I'naBa 3. CooTHOLIEHNUS MEXKAY CTOPOHAMM U YIJIAMHU TPeYroJbHUKA.
CkajasipHoenpou3ssenenue BekTopos (11 yacos).

CuHyc, KOCUHYC, TAHT€HC, KOTaHT'€HC yIiia. COOTHOIIEHUS MEXI1Yy CTOPOHAMU U yIiiaMu
TpEyroJibHUKA. YT Mexay BekTopaMu. CKaiasipHOE pOoU3BeIeHUE BEKTOpoB. CBoiicTBa
CKaJISIpHOTO IIpou3BeaeHus. Pemenue 3anay no reMe «COOTHOLIEHUS MEKy CTOPOHAMHU U
yriaMu TpeyrojibHuKa. CKansipHOe TPOU3BEAEHUE BEKTOPOBY. BhIUnCIEHUE 3IIEMEHTOB
TPEYTrOJIBHUKOB C UCIOJIb30BAaHUEM TPUTOHOMETPHUUYECKUX COOTHOLIEHU . POpMYIIbI
IJIONIAAUTPEYTOJbHMKA. Teopema cuHycoB. Teopema KOCUHYCOB.

I'naBa 4. J[nuHa OKPY:KHOCTH U IUIOMAAb Kpyra (12 yacoB).

IIpaBuiIbHBIE MHOTOYTOJIBHUKH. J[JTMHA OKPY>KHOCTH M IIOLIaAb Kpyra. Pemenue 3anad no reme
«/lnMHa OKpYKHOCTH U IUIOIAAbL Kpyra».OKpyKHOCTb, KPYT, UX DJIEMEHTHI U CBOMCTBA;
LIEHTpAJIbHBIE U BIMCaHHbIE yruibl. KacarenpHas U cexyias K OKpY»KHOCTH, UX CBOMCTBA.
Brnncannble 1 onyricaHHbIE OKPY>KHOCTHU ISl TPEYTOJIbHUKOB, YETHIPEX YT OIbHUKOB,
MPaBHWJIbHBIXMHOT'OYTOJIbHUKOB.

I'naBa 5. /IBu:keHus. (8 yacos).

[Tonsitue nBuxkenus. OceBas ¥ LIEHTPAJIbHASE CHMMETPUSL, IOBOPOT U MapaieIbHbII
nepeHoc. KomOmHaImm ABMKEHNN Ha TUIOCKOCTH U UX cBoMcTBa. HamoskeHust w1 IBMOKCHHUS.

I'naBa 6. HauaibHble reomerpuyeckue cseeHus (8 yacos). MHOrorpaHHHK U €10
anemMeHThl. Ha3BaHWsS MHOTOTPaHHUKOB C PAa3HBIM MOJIOKEHUEM U KOJTMYECTBOM TpaHEi.
[lepBuuHbIe npeAcTaBIeHUs 0 MUpaMuIe, Napajuienenunee, npusme, chepe, mape,
IUAJTUHIPE,KOHYCe, UX DJIEMEHTaX U MPOCTEUIITNX CBOMCTBAX.

IloBTOpenue. (74acoB). Pemenue 3agad mo reme Tpeyronpauku. [logroroka k cmage OI'D



TemaTH4yeckoe IJIAHUPOBAHUE, B TOM YHUCJIC C YYETOM paﬁoqeﬁ
NporpaMMbIBOCIIUTAHUA, C YKaA3aHUEM YaC0B, OTBOAMMBLIX HaA

OCBOEHHE KaKA0H TEMBbI.

Nerr/n

Tema ypoka

Koa Monpyasb
MPOrpaMmMbl
Jac BOCIIMTAHUSA

«IIKOJIBHBIH YPOK»

BekTtopbl. (10 +2 yaca Ha noBTOpEHHE)

1-2

[ToBTOpEHME

PazBuTue B nerckout cpene
OTBETCTBEHHOCTH,
MPUHIIAIIOB KOJUICKTUBH3MA
1 COIMAJIbHOM
COJIUJIAPHOCTH Uepe3
paboTty ¢ MaTepuaiaMu
yueOHHUKa 1 BUJIEO
Mpe3eHTalUEH.

ITonsTue BCKTOpa

«TexHonorust mpobIEeMHOTO
00y4eHUs», MPe/IoIararas
CO3/1aHHE POOIIEMOI cUTyaluu
TUIS100CYKICHHS B KJIacce

CroXeHHE U BEIYUTAHUE BCKTOPOB.

Ha 3 ypoke camocTtosiTennpHast paboTa 1o
TeMe

Pabora B mapax, ¢ 1eJIbio
oOyueHus: KOMaHAHON paboTe U
B3aUMOJICHCTBUIO C IPYTUMH
JeTbMU

YMHOkeHUEe BeKTopa Ha unciio. [Ipumenenune
BEKTOPOB K PEILEHUIO 33/1a4

Pabota B rpynmax, ¢ 1enpio
0o0yueHUsIKOMaHJHOW padoTe u
B3aUMOJICHCTBUIO C APYTUMHU
NETbMU

10

11

YMHOkeHUe BeKTopa Ha unciio. [Ipumenenune
BEKTOPOB K PEIICHUIO 3a/1a4.

Pa3BuTue B nerckoit cpene
OTBETCTBECHHOCTH,
HpI/IHHI/IHOB KOJIJICKTUBU3MA N
COIMATIBHOW COJTMJAPHOCTH
yepe3 BhINOJIHEHHE
TBOPYECKOTO 33J]aHUS B
MHUKPO Tpynmnax.

12

KontponbHas padora no reme «BekTopbn»

Meroa koopaunat (10 yacoB)




13

Koopaunatsl BekTOpa

«TexHomorus MpoOIEMHOTO
o0ydeHus», MPEANoIararonas
co3JIaHue MPOOIEMOI CUTyalluu
TUISIOOCYXICHHS B KJ1acce

14 IIpocreiimue 3agaun B koopauHaTaxHa HUcnons3zoBanne KT u
JTUCTAHIIMOHHBIX

15 2 ypoke 3a4eT o popmyiam .
00pa30BaTENbHBIXTEXHOIOT U
oOydeHwus,

16 00eCIeunBarONINX
COBPEMEHHBICAKTUBHOCTHU
o0yyJaronmxcs

17 YpaBHEHHE OKPYKHOCTH U MPSIMOit «TexHOJ0rusi KOHCTPYKTUBHOTO
oO11IeHMs», HalpaBJIeHHAs Ha

18 YCTaHOBJICHHE TUYHOCTHOTO

19 KOHTAKTaMEX]ly YUYUTEIIeM U
yUaluMUCs

20 KoHTponbHas pabora o teme: «Metoj

KOOPAUHATY
21 AHanu3 KOHTPOJIbHOU paboTHl. Y paBHEHUE Ucnons3zoBanue UKT u
OKPYXKHOCTH U TIPSIMOH JUCTAHIIHOHHBIX
00pa30BaTEeNbHBIXTEXHOIOTU I
COBPEMEHHBIE aKTHBHOCTH
00yyJaronmxcs

23 CuHyc, KOCHHYC U TaHT€HC YTJIa. «TexHONOorusi KOHCTPYKTUBHOTO
oOL1IeHMs», HalpaBJIeHHAas Ha

24 YCTaHOBJIEHHE JTUYHOCTHOTO
KOHTAKTaMEX]ly YIUTEIIEM H

25 yUaIuMUCs

26 CooTHOIIeHHS MEX 1y CTOPOHAMHU U yTIIaMH Pabota B rpynmnax, ¢ 1esbko

TpeyroNbHIKA 00y4YeHUsIKOMaHHOU paboTe u

27 B3aMMOJICHCTBHIO C APYTUMU
JETHMU

28

29

Ha 4 ypoke camoctosiTensHas pabota




30
31

CkansgpHO€E IPOU3BEIEHNUE BEKTOPOB

Pa3Butue B nerckout cpene
OTBC€TCTBCHHOCTH,
MIPUHLMUIIOB KOJUIEKTUBH3MA
Y COUUAIBHOMN
COJINJIAPHOCTH Yepe3
BBITTOJTHCHHUCTBOPYCCKOT'O
3a/1aHHsl B MUKPO TpyInax.

32

Pemenne 3aau no reme: CransipHoe
NPOM3BEICHUE BEKTOPOB

dopmupoBaHUE aKTUBHOM
rPaXXIAHCKOU MO3ULINH,
Ipa)x/J1aHCKOHOTBETCTBEHHOCTH,
gyepes paboTy ¢ TeKCTaMH |
BUJICO-MaTepuaIaMu

33

KonTponbnas pabota no teme:
«COOTHOIIEHUS] MEXKYy CTOPOHAMU U yTIIaMHu
TpEeYroJbHUKa

I[J'II/IHa OKPY/KHOCTH H ILJI0IHAAbL prra-12 qacoB

34

HpaBI/IJIBHI)IG MHOI'OYI'OJIbHUKH.

«TexHonorus mpoodIEMHOTO
o0yueHHsI», IPeaIoararias
co3nanue mpooaeMoit
CUTYAIIMH JJI100CY)KICHUS B
KJ1acce

35
36
37

HpaBI/IJ'II)HI)IC MHOTI'OYI'OJIbHUKH.

Ha 3 ypoke camoctosiTenbHas pabota

Ucnonp3oBanne UKT u
JIUCTAHITHOHHBIX
00pa3oBaTeNbHbIX
TEXHOJIOTHI 00y4YeHuUs,
o0ecreunBaroImnx
COBPEMEHHBIC aKTHBHOCTH
00y4Jarmuxcs

38
39
40
41

JluHa OKPY>KHOCTH

Pabota B mapax, ¢ 1IeJIbI0
00y4deHuss KOMaHIHOU paboTe
U B3aUMOJIEHCTBUIO C APYTUMHU
JACThbMH

42
43
44

Pemenue 3a1a4 no Teme: JmHa OKpY>KHOCTH, S
Kpyra u S KpyroBoro cexropa

Pa3Butue B nerckoit cpene
OTBETCTBEHHOCTH,
MPUHIUIIOB
KOJUICKTUBH3MA U
COLUAIBHOU
COJINJTAPHOCTH Yepe3
paboTy ¢ MaTepuaIamMu
y4eOHHKA U BHJICO
IIPE3CHTALUEH.

45

KonTponbnas padoraNe3 no teme: «/{nuHa
OKPY>KHOCTH M IIJIOLIAAb KPyTra»




JABuxenust 8 yacon

46 [TonsiTue nBUKEHUS 3 «TexHonorus mpodIEMHOTO
0o0y4deHus», MpeAnoaraas

47 co3zanue nmpooaeMoit
CUTYallUU AJI100CYXKICHUS B

48 KJj1acce

49 [MapannensHplii HEpeHoC 3 Pabota B rpynmnax, ¢ 1enbko
00y4YeHUsIKOMaHHOU paboTe u

50 B3aWMO/JICUCTBHUIO C IPYTUMU
JETbMU

51 Ha 3 ypoke camocTostensHas pabota

52 Pemenue 3agau no teme: «/[Brmxenue» 1

53 KonTponbhas pabota o teme; «JIBuxeHune» 1

HavanbHble cBeleHUsI U3 cTepeoMeTpUM-8 yacoB

o4 MHororpanHuKu 4 PasButne B nerckout cpene
OTBETCTBEHHOCTH,

55 Ha 4 ypoxke camocTosTenbHas pabora NPUHLHIOB KOJUICKTHBA3MA

56 U COLIMaIbHOM
COJIMIAPHOCTH Yepe3

57 BBITIOJTHEHHETBOPYECKOTO
3aJlaHUs] B MUKPO TPYIIAX.

58 Tena u noBepxHocty BpaieHusaHa 4 Hcnons3zoBanne UKT u
JTUCTAHIIMOHHBIX

59 4 Tect B popme OI'D 00pa3oBaTeNbHBIX

60 TEXHOJIOTHI 00y4YeHHUs,
o0ecreunBaromnx

61 COBPEMEHHBIE aKTHBHOCTH
o0ydJaronuxcs

IToBTOp€EHUE OCHOBHBIX BONPOCOB Kypca reOMeTpUM 7 4acoB
62 00 akcmoMax TUTaHUMETPHH 1
63-64 Pemenue 3amanmii OI'D 2 Hcnonp3oBanue UKT u

JACTAHIUOHHBIX
00pa3zoBaTebHBIX
TEXHOJIOTHI 00y4YeHHSI,
00ecreYnBaromx
COBpPEMEHHbIE aKTHBHOCTH
00ydJaronmxcs




65 HroroBast KoHTpoJIbHAS paboTa Kypc 9 1

KJacca
66-67 Penrenue 3amau no teme: «TpeyrobHUKNY .
2 CopneiictBus (OPMHUPOBAHUIO Y
68 Pemenue 3apau no reme «OKpy>KHOCTUY 1 ACTCH TIO3UTUBHBIX JKH3HCHHBIX
OPHEHTHPOB W IUIAHOB Yepe3
MPOCKTHYIO

JACATCIIBHOCTD.




JIneT koppekuM BbIOJTHEHUsI pado4eii MporpaMMbl

12

Jlata

Conepxanue
U3MECHCHUU

[TpuuriHa (HOpMATHBHBIH
aKT, 3aKPETUIS IO I
W3MEHEHHS)

IIpumeuanue
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