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IMNOACHUTEJIBHASA 3AIIMCKA

[IIkonpHOE MaTeMaTUYECKOE 00Opa30BaHNE CTABUT CIEAYIONIME 1IN O0yUeHHUS:
® OBJAJCHHE KOHKPETHHIMU MaTEMATUYECKUMU 3HAHUAMH, HEOOXOAUMBIMHU JIJIsl IPUMEHEHUS B MPAKTUYECKOW  JIEATEIbHOCTH,
JUTSL U3YYEHHSI CMEXKHBIX TUCIUIUINH, JJIS IPOJIOKEHUS] 00pa30BaHus;
® UHTEJUIEKTYaJIbHOE Pa3BUTHE yUaIUXCsl, POPMHUPOBAHNE KAUECTB MBIIIUICHUSI, XapaKTEPHBIX JJII MaTEeMAaTUYECKON
JEATEIIbHOCTH U HEOOXOAUMBIX JIJIsl TOBCETHEBHOM KU3HH;
e (popmupoBaHue mpeAcTaBICHUM 00 UAEAX U METOJaX MaTEMaTUKH, O MaTEMAaTHUKE Kak (popMe OMUCaHUsS U METOIE TTO3HAHUS
JEWCTBUTEIBbHOCTH;
e (opmupoBaHHE NMPEJACTABICHUN O MAaTEMATUKE KaK YacTU 00IIeYEI0BEUECKOM KYIbTYphl, TOHUMAHUS 3HAYMMOCTH
MaTeMaTUKH JIJIsi OOLIECTBEHHOTO IIporpecca.
B paboueli mporpamme mnpeacTaBleHbl COACp)KAaHWE MaTEMaTUYECKOro oOpa3oBaHMs, TpPeOOBaHMS K O00S3aTEIbHOMY U
BO3MO>XHOMY YPOBHIO MOJIFTOTOBKHU O0YYAIOIIEroCsl U BBITYCKHUKA, BUJIbI KOHTPOJIS, a TAK)KE KOMIBLIOTEPHOE 00ECIIeUeHHUE YPOKa.

[IpumepHasi mporpamMma MO MaTeMaTHKE COCTaBleHa HAa OCHOBE (pelepalibHOTO KOMIIOHEHTa TOCYJapCTBEHHOTO CTaHAapTa
OCHOBHOTI'O 00IIIET0 00pa3oBaHMUs.

, k [IpuMepHast mporpamMma KOHKPETHU3UPYET COJICpKaHUE MPEIMETHBIX TEM 00pa30BaTEIbHOIO CTaHIapTa U JAET MPUMEPHOE
pacrpeeneHre yueOHbIX YacoB T0 pas3jieiaM Kypca.
Ileanb M3yuyeHus :

e OBJIaJIeHHE CHCTEMOW MaTEeMaTUYECKUX 3HAHUW W YMEHHUI, HEOOXOAUMBIX JJIs IPUMEHEHHUS B MPAKTUYECKON JCSTEIHHOCTH,
U3YYCHUS] CMEXHBIX JUCIUIUIMH, TTPOIOJDKEHUS 00pa30BaHMUS;

* HHTE/JIEKTyalbHOE pa3BUTHE, POPMUPOBAHHE KAYECTB JIMYHOCTHU, HEOOXOIAMMBIX YEJIIOBEKY JJisi MOJTHOIICHHOW >KWU3HHU B
COBPEMEHHOM OOIIIECTBE: SCHOCTh W TOYHOCTh MBICIH, KPUTHYHOCTH MBIIUICHUSI, UHTYUIIMS, JOTUYECKOE MHBIILICHHE,
AJIEMEHTHI AITOPUTMUUYECKOMN KyIbTYpPbl, TPOCTPAHCTBEHHBIX MIPEACTABICHUM, CIIOCOOHOCTH K MPEO0JICHUIO TPYTHOCTEH;

e ¢dopmupoBaHue npeacTaBjeHuil 00 UAEIX U METOAaX MATEMATHKU KaK YHUBEPCAIBHOTO S3bIKa HAYKU M TEXHUKH, CPEJICTBA
MO/JICJIMPOBAHUS SIBJICHUM U MPOLIECCOB;

e BOCINHMTAHME KYJIbTYPHl JIMYHOCTH, OTHOIICHHS K MaTeMAaTHKE KaK K YacTH OOIIEeYEeTIOBEYECKON KYJbTYpbhl, MOHUMAaHUE
3HAYMMOCTH MATEMATUKH JIJIsI HAYYHO-TEXHUYECKOIr0 Iporpecca;




e mnpuOOpeTeHNe KOHKPETHBIX 3HAHUI O MPOCTPAHCTBE M MPAKTUYECKU 3HAYUMBIX YMEHHH, (POPMHUPOBAHUE SI3bIKA ONUCAHUS
00BEKTOB OKPY’KAIOIIET0 MHUPA, JUIsl pa3BUTHUSL IPOCTPAHCTBEHHOTO BOOOpAXKEHUSI U MHTYULIUU, MATEMATUYECKOU KYJbTYpHI,

JUTSL SCTETUYECKOTO BOCIUTAHUS 00ydaromuxcs. M3yueHne reoMeTpun BHOCUT BKJIAJl B pa3BUTUE JIOTUUECKOTO MBIILICHUS, B

(dbopMUpOBaHUE IOHATHS JOKA3aTEIbCTBA.

3agaum oOyueHus:
-U3y4YUTh MMOHATUS BEKTOPA, IBUKECHUS;
-paclIupUTh NOHATHE TPEYTOJILHUKA, OKPYKHOCTH U KPYyTa;
-pa3BUTh MPOCTPAHCTBEHHBIE MPEACTABICHUS M M300pa3UTENIbHbIE YMEHUS; OCBOUTh OCHOBHBIE (DaKThl U METOJbI IUIAHUMETPUH,
MO3HAKOMHUTHCS C MPOCTEUIIMMH MPOCTPAHCTBEHHBIMU TEJIAMHU U UX CBOMCTBAMU;
-OBJIa/IETh CUMBOJMYECKUM $I3bIKOM MAaTE€MaTUKH, BbIpaOOTaTh (POpMajbHO-ONEPATUBHBIE MAaTEMaTHUYECKHE YMEHUS U HAay4YUTbCA
IPUMEHSATH UX K PEIIEHUIO T€OMETPUYECKHX 33]1a4;
-copMHUpOBaTh MpeACTaBICHUS 00 U3ydyaeMbIX TOHATUSAX W METOAAaX KakK  BaXXHEHIIMX CpelcTBax MaTeMaTHYeCKOIro
MOJICJINPOBAHUS PEAIBHBIX IPOLIECCOB M SIBICHUIA.
OO1as XxapakTepuCcTUKa yueOHOTro MpeMeTa

MartemaTtuueckoe oOpa3oBaHHE€ B OCHOBHOM IIKOJIE CKJIAJbIBAETCS U3 CIEAYIOLIUX COACPKATEIbHBIX KOMIIOHEHTOB (TOYHBIE
Ha3BaHUs OJIOKOB): apugpmemuxa; anzedopa; zeomempus; nemernnmovl KOMOUHAMOPUKU, MEOPUU BEPOAMHOCHEN, CIAMUCIMUKY U
JI0cuKku. B cBOell COBOKYITHOCTH OHU OTPaXaroT OOraTblii ONBIT 00OyYEHUs] MaTeMaTUKE B HAIlle CTPaHE, YUYUTHIBAIOT COBPEMEHHbIE
TEHJEHIIMU OT€YECTBEHHOMN U 3apyO0eKHOM IIKOJIBI M TTO3BOJISIIOT peain30BaTh MOCTABICHHBIE NIEPE] IIKOJIbHBIM 00pa30BaHUEM LIETIN
Ha MH()OPMAIMOHHO EMKOM M MPAKTUYECKH 3HAYMMOM MaTepuayie. DTH COAepKaTeIbHbIe KOMIIOHEHTHI, pa3BUBAsSICh HA MPOTSKEHUU
BCEX JIET 00YUYEHUs1, ECTECTBEHHBIM 00pa30M NEPETIETAI0TCS U B3aUMOJEHCTBYIOT B yU€OHBIX Kypcax.

Apugmemuxa npusBaHa crnocoOCTBOBATh MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOUMBIX /ISl IOBCETHEBHOM KU3HHU.
Ona ciaykuT 0a3oi Il BCEro AaJbHEMIIEro M3y4eHHs] MAaTEMAaTHUKH, CIIOCOOCTBYET JIOTMYECKOMY Pa3BUTHUIO U (DOPMUPOBAHUIO
YMEHWUS MOJIb30BATHCS AJITOPUTMaMU.

Anzeopa N3yuenue anreOpbl HAIEICHO HA (OPMUPOBAHUE MATEMATHYECKOTO ammapara Jyisl perieHus 3a1a4 U3 MaTeMaTHKU,
CMEXHBIX IIPEIMETOB, OKpYKaIoIIel peaabHOCTH. SI3BIK anreOpbl MOAYEPKUBACT 3HAYCHUE MaTeMaTHKU KakK sI3bIKa JJIs IOCTPOCHHUS
MaTeMaTUYeCKUX MOJIEJIeH, MPOLECCOB U SIBICHUM peallbHOro Mupa (OAHON M3 OCHOBHBIX 33/a4 HM3y4YeHHUs anreOpbl SBIsETCS
pa3BUTHE AITOPUTMUYECKOTO MBIIUICHUS, HEOOXOAUMOTO, B YaCTHOCTH, JJIsi OCBOCHHS Kypca MH(GOPMATUKHU; OBJIaJICHUE HaBbIKAMU
NeAYKTUBHBIX paccyxnaenuii. [IpeoOpa3oBaHne CUMBOIMYECKHX (OpPM BHOCHUT CBOM crenuduyueckuii BKJIAT B pPa3BUTHE
BOOOpa)KEHUSs, CIIOCOOHOCTEN K MaTeMaTHUECKOMY TBOpUeCTBY. Jlpyroil BaxxHO# 3amayeil u3ydeHus anreOpsl SABISETCS MOTyUYEHHUE
IIKOJIbHUKaMHU KOHKPETHBIX 3HAHUM O (PYHKIUSAX KaK BaKHEHIlIed MaTeMaTHYeCKOW MOJENU JJisi ONMUCAaHUS M UCCIEAOBAHMS pa3-
HOOOpAa3HbIX MPOIECCOB (PAaBHOMEPHBIX, PABHOYCKOPEHHBIX, SKCIIOHEHUIUANBHBIX, MEPUOJIUYECKUX U Jp.), A1 POPMUPOBAHUS Y
oOyyJaroumxcs mpeCTaBICHUN 0 POJIM MaTEMAaTUKHU B PA3BUTUU LIUBUIIM3AIIUU U KYJIbTYPBHI.




I'eomempus — onVMH W3 BaXXHEHIIMX KOMIIOHEHTOB MAaTEMAaTHYECKOro 00pa30BaHUs, HEOOXOIAUMBIA Al NPUOOpETEHUs
KOHKPETHBIX 3HAaHUH O POCTPAHCTBE U MPAKTUYECKU 3HAUMMbIX YMEHU, (OPMUPOBAHUS S3bIKA ONHUCAHNUS OOBEKTOB OKPYKAIOIIETO
MUpA, JJIs pa3BUTHSI IPOCTPAHCTBEHHOTO BOOOPAKEHUS U MHTYMIIMM, MATEMaTUYECKON KyJIbTYpbI, JUIsl SCTETUUECKOIO BOCIIUTAHUS
oOyuaromuxcsi. 3yueHue reoMeTpurM BHOCUT BKJIQJ B pa3BUTHE JIOTUYECKOTO MBILIUIEHUSA, B (OPMUPOBAHUE IOHATHUSA
JI0Ka3aTeIbCTBA.

Anemenmul 102UKU, KOMOUHAMOPUKU, CIHRAMUCMUKU U MeOPpUU 6EPOAMHOCHIENl CTAHOBATCA 0043aTEIbHBIM KOMIIOHEHTOM

IIKOJILHOTO 00pa30BaHusl, YCHIIMBAIOIIUM €T0 MPUKIAJAHOE U MPAKTHUECKOe 3HAaYeHHE. JTOT MaTepuai HeoOX0IuM, MPEXIe BCETo,
i GopMUPOBaHUS (PYHKIIMOHATBHON IPaMOTHOCTH — YMEHHUI BOCIPUHUMATh U aHAJIU3UPOBATh MH(POPMALIHIO, TIPECTABICHHYIO B
pa3nuuHbIX (opMax, MOHHMMATh BEPOATHOCTHBINM XapaKTep MHOTHX pEalbHBIX 3aBUCHUMOCTEH, NPOU3BOAUTH MPOCTEHIINE
BEPOSITHOCTHBIE pacy€Thl. V3ydeHre 0oCHOB KOMOMHATOPHUKY MO3BOJIUT YYaIIEMYCs OCYILECTBISATh pACCMOTPEHHUE CIIydaeB, epedop
Y TIOJICUET YMClla BAPUAHTOB, B TOM YHCJIE B MPOCTENIINX MPUKIAAHBIX 3a4a4ax.
[Ipn m3yyeHUM CTATUCTUKUA U TEOPUH BEPOSITHOCTEH OOOTrallaroTCsl MPEACTABICHHUS O COBPEMEHHOW KapTHUHE MHUpA U METOJaX €ro
UCCIIEZIOBAaHUs, (POPMUPYETCS MOHUMAHUE POJIM CTATUCTUKU KaK MCTOYHUKA COLMAIBHO 3HAYMMOM MH(OpMALIUU U 3aKJIaJbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBILICHUS.

Taxum 06pa3oM, B X0ie OCBOCHHUSI COACPKAHMSI Kypca ydallluecs Moay4atoT BO3MOKHOCTb:

® Dpa3BUTh NPEJCTABICHUE O YUCIIE U POJM BBIYUCICHUN B YEJIOBEYECKOW IMpPaKTUKE; cPOPMHUPOBATH MPAKTHUUECKHUE HABBIKU
BBITIOJTHEHUS YCTHBIX, MMCbMEHHBIX, UHCTPYMEHTAJIbHBIX BBIYMCIICHUM, PA3BUTh BEIYMCIUTENBHYIO KYJIBTYPY;

® OBJAJETh CUMBOJMYECKUM SI3bIKOM alreOpbl, BbIpaOoTaTh (POpMaibHO-ONEpAaTUBHBIE anreOpandeckue YMEHHs] U HAyYUThCS
MIPUMEHSTh UX K PENIEHUIO MATEMATHYECKMX U HEMAaTEMaTHYECKHX 3a/1a4;

® U3YYUTh CBOMCTBA M TrpadUKH DIEMEHTAPHBIX (YHKIUN, HAYYUTHCS MCHOJb30BaTh (YHKUMOHAIBHO-TpaduyecKue
IIPEACTABIICHUS I OIMUCAHUSA U aHAJIM3a PEAJIbHBIX 3aBUCHUMOCTEW;

® Dpa3BUTh MPOCTPAHCTBEHHbIC TMPEJCTABICHUS U HW300pa3UTENbHbIE YMEHHUS, OCBOUTb OCHOBHBIE (DAaKThl U METOJIbI
IJJAHUMETPHH, TIO3HAKOMHUTBCS C MMPOCTENIIMMH IPOCTPAHCTBEHHBIMU TENAMU U UX CBOMCTBAMU;

® TOJIYYUTh MPEACTABICHUS O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B pEaJbHOM MHUPE U O PA3IMUYHBIX CIIOCO0AX UX U3Y4EHHUs], 00
0COOEHHOCTSIX BBIBOJIOB ¥ IIPOTHO30B, HOCSAILIUX BEPOSATHOCTHBIN XapakTep;

® pa3BUTh JIOTUYECKOE MBIIUIEHHE M pPEYb — YMEHHS JIOTMYECKH OOOCHOBBIBaTh CYXKICHHS, MPOBOIUTH HECIOKHBIC

CUCTEMAaTU3allMi, MPUBOJUTH NPUMEPBI M KOHTPHPHUMEPHI, HMCIOJIB30BATh PAa3IMYHbIE SI3BIKM MATEMATUKH (CIOBECHBIMH,

CUMBOJIMYECKUH, rpaQUuecKuii) Al WLTIOCTPALUK, HHTEPIIPETALUY, apTyMEHTALlMU U JI0KA3aTeIbCTBA;

e chopMUPOBATh MpPEACTaBICHUS OO0 H3y4yaeMbIX IOHATHUAX M METOAAaX KaK BaKHEWIIMX CpelCcTBaX MaTeMaTHYeCKOIo

MOJEIIUPOBAHUS PEAIbHBIX IPOLIECCOB U SIBICHUN.

B kypce reomerpun 9 kiacca oOydaroluecs: ydyarcsl BbIIIOJIHATh IEHCTBUS HaJl BEKTOPaMH KaK HalpaBJICHHbIMU OTPE3KaMH, YTO
BAXHO JUI1 NMPUMEHEHHsS BEKTOPOB B (PU3UKE; 3HAKOMATCA C MCIOJIb30BAHUMEM BEKTOPOB M METOAA KOOPAMHAT IMPU PEUICHUU
rEeOMETPUYECKUX 3a/lay; pa3BUBACTCSI yMEHHME OOyYarolIMXCS MPUMEHATh TPUTOHOMETPUYECKUH anmapaT Ipu peELIeHUH



reOMCTPHUUYCCKUX 3aa4; paCHIupPsACTCA 3HAHUC O6y‘IaI-OHII/IXC}I O MHOI'OYIr'OJIbHHUKAaXx; paCCMaTpruBArOTCA IMOHATHUA JJIMHBI OKPYXKHOCTH
H Iuiomaan Kpyra u (I)OpMy.IIBI JJIs1 UX BBIYHCIICHUSA, 3HAKOMATCA O6yan'0HlI/ICC}I C INOHATHUEM ABHXCHUA M €TI0 CBOﬁCTBaMH, C
OCHOBHBIMH BHIaMH ,ZIBI/I}KGHI/II\/’I, CO B3aMMOOTHOILICHMUSMM HAJIO0XXKCHUU M ﬂBH}KeHHﬁ; I[aéTC}I Oouee FJIY6OKOC IMpCaAcCTaBJICHUC O
CUCTCMC AKCHOM INIAHUMCTPHUHU U dKCHOMATHYCCKOM MCTOJC, ,ZIaéTCSI Ha49aJIbHOC IIPCACTABJICHUC TCJIaX U IIOBCPXHOCTAX B
IMPOCTPAHCTBC, 3BHAKOMATCA 06yqa}011mec;1 C OCHOBHBIMHU (bOpMy.HaMI/I JJIA BBIYUCIICHUA Hnomaﬂeﬁ; HOBerHOCTCI‘;I 1 00BEMOB TEJl.

Cucrema ypoKOB YCIOBHA, HO BCE K€ BBIICISIOTCS CIEIYIOUIUE BUIbIL:

Ypok-nexyua. llpenmonaratoTcsi COBMECTHBIC YCHUJIMS YYHUTENS M YYEHHUKOB I pEIIeHUs o0meld mnpoOieMHOM
NO03HaBaTeNIbHOM 3a1au. Ha TakoM ypoke UCnoJib3yeTcs IEMOHCTPAIIMOHHBIA MaTepHall Ha KOMIIBIOTEPE, pa3padOTaHHbBIN yUUTEIEM
WIN YYEHUKAMH, MyJIbTUMEAUINHBIE TPOTYKTHI.

Ypox-npakmuxym. Ha ypoke yuammecs paOOTalOT HaJ pa3IMYHbBIMU 3aJaHUSIMH B 3aBHUCHUMOCTH OT CBOEH
HOJIFOTOBJIEHHOCTH. Buabsl paboT MOryT OBITh CaMbIMU Pa3HBIMHU: MHUCbMEHHBIE HCCIEIOBAHUSA, PEUICHHE pPA3JIMYHBIX 3aj]ad,
U3yYEHUE CBOMICTB pa3au4HbIX (PYHKUUN, MPAKTUYECKOE MPUMEHEHHE Pa3IMYHbIX METOJOB pelleHus 3a1ad. KoMmproTep Ha Takux
YpOKax HCIOJb3YeTCsl KaK DSJEKTPOHHBIM KalbKYJISITOp, TPEHaXKEp YCTHOTO cueTa, BUPTyaldbHas J1a0opaTtopus, HCTOYHHUK
CIpaBOYHON MHPOpPMALUH.

Ypok-uccneoosanue. Ha ypoke yuammuecs pemaroT NpoOJIEMHYIO 3a7adyy HMCCIEA0BATEIbCKOTO XapaKTepa aHAIMTUYECKUM
METOJIOM U € TIOMOIIIbIO KOMITbIOTEPA C UCITIOIb30BAaHUEM Pa3INUHbIX J1a00paTOpuil.

Komounuposannwiii ypok npeanosiaraeT BeIMOJIHEHUE padOT U 3aJaHUI pa3HOrO BUJA.

Ypok pewenusn 3a0au. BripaGaThIBalOTCS y y4yalllUXCS YMEHHSI M HaBBIKM PEIICHUS 3a7ad Ha YpPOBHE 00s3aTEIbHON M
BO3MOXHOM moAaroroBke. JI000#l yyamuiicss MOKET UCIOJIb30BaTh KOMIIBIOTEPHYIO MH(DOPMAIIMOHHYIO 0a3y MO METOAaM pelIeHUs
Pa3IMYHBIX 33]1a4, 10 CBOMCTBAM 3JIEMEHTapHbIX PYHKIUN U T.J.

Ypox-mecm. TectupoBaHue MNPOBOAUTCA C UENbIO AUATHOCTUKH MPOOENOB 3HAHUN, KOHTPOJS YPOBHS OOY4YEHHOCTHU
yUYalluXcsl, TPEHUPOBKU TEXHUKE TECTHUPOBaHUA. TecThl MpeuiaraloTcsi Kak B IE€YaTHOM Tak M B KOMIIBIOTEpHOM Bapuante. [Ipuuem
B KOMITBIOTEPHOM BapUaHTE BCETJa C OTPAHUYEHUEM BPEMEHHU.

Ypox-3auem. YcTHBII onpoc yyammxcs IO 3apaHee COCTaBIEHHBIM BOIIPOCAM, a TAKXKE PEUICHUE 3a7a4 Pa3HOIO YPOBHS IO
WU3YYEHHOU TEME.

Ypok-camocmoamenwvnaa padoma. llpennararorcs pa3Hble BHIBI CaMOCTOSATENbHBIX pabOT: JABYXYpPOBHEBasi — ypOBEHb
00s13aTeIHPHOM MOJATOTOBKH - «3», YPOBEHb BO3MOXHOUM TMOJTOTOBKH - «4» M «5»; OOMBINON CMHMCOK 33aJaHUil Pa3HOTO YPOBHSI, U3
KOTOPOTO YYAIlMIACS PelIaeT Uux Mo CBOeMy BbIOOPY. PsS0M ¢ yueHHKOM Ha TaKMX YpOKaX — BKIIFOUEHHBIN KOMITBIOTEDP, KOTOPBIA OH
UCITIOJIB3YET 10 CBOEMY YCMOTPEHHIO.

Ypok-konmponvnaa padoma. IIpoBoauTCS Ha IBYX YPOBHSIX:

YPOBEHb 00513aTeJIbHON MOJITOTOBKH - «3», ypOBEHb BO3MOKHOM MOJITOTOBKH - «4» U «5».



OCHOBHAA YACTD
BBoanoe noBTopenue (2 yaca)
Tema 1. «Bekropb»( 12 yacoB)

Pa3zoen mamemamuxu. Ckeo3nasn iunus.

o ['eomerpuueckue GuUrypsl u uX CBOKWCTBA.
e lI3MepeHne reOMETPUUECKUX BEITNYHUH.

Oosa3amenbHblil MUHUMYM COOEPHCAHUA 00PA308AMENbHOU 001ACMU MAmMeMamuKa

e Bekrop. Jlnuna (Moayib) BekTopa. PaBeHCTBO BEKTOPOB.
® OHCpaHI/II/I HaJl BCKTOPaMH: YMHOKCHHC BCKTOPAa HA YHUCJIO0, CJIOJKCHUC, PA3JIOKCHUC.
e [IpumeHeHne BEKTOPOB K PELICHUIO 33/1a4.
TpeOoBaHust K MATEMATHYECKOM MOATOTOBKE

Ypoeenwv ooa3amenvnoit noozomoesxku odyuarouwecoca
e 3HaTh OCHOBHBIC MOHATHS, CBSI3aHHBIC C BEKTOPAMH.
e VYMeTh IPOM3BOJIUTH OTEPAIIMH HaJ BEKTOPAMH.
e YMeTh BEIYUCISITh 3HAUCHUS TCOMETPUICCKUX BETHYUHH.
e VYMeTh permaTh IPOCThIe TEOMETPHUICCKHE 3a]]au C TIOMOIIBIO BEKTOPOB.

Ypoeeub 603MOMNCHOU NOO2OMOGKU 06)7‘[(”01/!4820(3}1
e VYMeTh I0JIb30BAThCA SA3bIKOM reoMETpHU OJIsA OITMCAHUS MPCIMCETOB OKPYKAIOIMICTO MHpaA.
e VYMeTh IIPOU3BOAUTL OIICPpAllMK Haa BEKTOPAMMU.
e YMEThb BbIYUCIIATH 3HAYCHUS reOMCTPHUICCKUX BCIINYHMH.
o YMeTh pemaTb rCOMCTPUICCKUC 3aJa4 KOOPANHATHBIM METOAOM.
o YMeThb IMPOBOJUTD JOKA3aTCIIbHBIC PACCYKACHUA IIPpHU PCHICHHUU 3a/1a4, UCII0JIb3YA N3BCCTHBIC TCOPCMBI.
e licnonn3oBarh HpI/IO6pCT€HHBIC 3HaHUA U YMCHUA B HpaKTHqGCKOﬁ JACATCIBHOCTH U HOBCGHHCBHOﬁ KHN3HHU.



Yposenv 06a3amenvnoit noozomosku binycKHUKa

YP06eHb 603MOMNCHOIU NOO20M OBKU 6bINYCKHUKAQ

Tema 2. «Metoa koopaunat» (10 yacos)
Pazoen mamemamurxu. Ckeéo3nasn 1unus.

o ['eomerpuueckue GuUrypsl u ux cBOMCTBA.
e lI3MepeHne reOMETPUUECKUX BEIUYUH.

Oo0sa3amenbHblil MUHUMYM COOEPHCAHUSA 00PA308AMENbHOU 001ACMU MAmMeMamuKa



Bexkrop. Jlnuna (Moynb) BekTopa. PaBeHCTBO BEKTOPOB.

Koopaunatel BekTopa.

Ornepanun HaJ BEKTOpAMU: YMHOKEHHE BEKTOPA HA YUCJIIO, CII0KEHUE, PA3JI0KEHUE 10 ABYM HEKOJUIMHEAPHBIM BEKTOPAM.
IIpocrenmue 3anaun B KOOpAMHATAX.

YpaBHEHHUE OKPYKHOCTH.

YpaBHEHHE IIPSIMOM.

TpeOGoBaHusI K MATEMATHY€CKOM MOATOTOBKE

Ypoeenv oo6a3amenvnoit noozomoesxku ooyuarouwezocs

e VYMeTbh MPOU3BOAUTH OINEPAIUU HaJ BEKTOPAMH.

e YMeTh BRIYUCISITh 3HAUCHUS TEOMETPUICCKUX BEITHYHH.

e VYMeTb peniath NPOCTEHIINE TeOMETPUUECKHIE 3a]]a4l KOOPAUHATHBIM METO/IOM.
Ypoeenv 603mooicnoii noozomosku odyuarouwezocs

e YMeTb MMOJIH30BATHCS S3IKOM TEOMETPHH JIJISl OTIMCAHUS TIPEIMETOB OKPYIKAOIIETO MHPA.

e VYMeTb pemath reOMETPUUYECKHE 3aa9d KOOPIUHATHBIM METOJIOM.

e VYMeTh MPOBOJIUTH JOKA3ATEIbHBIE PACCYKACHUS MIPU PEIICHUH 33724, UCIIOJIb3YsI H3BECTHBIE TEOPEMBI.

e lcronp30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHS B TIPAKTHICCKOM IEITEIIEHOCTH M TIOBCETHEBHOM KU3HH.
Ypoeenv ooazamenvnoit noocomoexku evinycknuka

—

e Harloume xoopouramol exkmopa p u e2o OJUHY, eCil .

-

p=Ta-3b, al{l:i-1}, b{5,-2}.
e Hatoume paccmosnue om mouxu M(3;,-2):
a)oo ocu adbcyucc, 6) 00 ocu opouHant, 8) 00 HAYAId KOOPOUHAN.
o [Ipamas 3adana ypasnuenuem —2x+3y+6=0. Hauepmume >my npsamyio.

3anuuiime KOOPOUHAMbL MOYEK NEPECeHCHUs. NPAMOU C OCAMU KOOPOUHAM.

YPOGeHb 603MOIICHOI NOO2OMOBKU 6bINYCKHUKAQ



o Jlokaxcume, umo mpeyeonvhux ABC pasnobeopennsiii, u naioume e20 nioujaob.,

eciu eeputunsvl mpeyeoavruxa umerom xoopounamot . A(0;1), B(1;-4), C(4;-3).

o Hanuwiume ypasnenus npsimolx, COOCPACAUUX CIMOPOHLL POMOA, OUACOHATU
komopozco paeuol 10cm u 4cm, eciu uzgecmno, 4mo e2o OuaeoHaly Jedcdm

Hd OCAX l{()()p()uuam.

¢ Sanuuiume ypasienue OKPYACHOCMU, KACAIOWeUcs: ocetl KOOPOUHam 1 npoxoosijux

uepes mouxy C(8;-4).

Tema 3 «CooTHOIIEHHUSI MeKIy CTOPOHAMH M YIJIaMHU TPEyroJibHUKA.
CkaJisipHoe npou3BeJeHne BeKTopoB» (14 yacoB)

Pazoen mamemamurku. Ckeo3nasn n1unus
e [‘eomerpuyeckue GUTyphl U UX CBONCTBA.
e lI3mMepeHne reoMeTPUUECKUX BEJTMYHH.

Oobsa3amenbHbLIL MUHUMYM COOEPHCAHUA 00PA308AMENbHOU 001ACHU MAMEMAMUKA
e Cunyc, KocMHYyC U Tauresc yrios ot 0° go 180°.
Yrosn Mexay BEKTOpaMH.
Teopema cuHyCOB B TeopeMa KOCHHYCOB. [IpuMepsl UX MPUMEHEHHS JIJIs1 BBIYMCIICHHSI 3JIEMEHTOB TPEYTOJbHUKA.
dopmyita, BEIpaKaroIIas TIIOIIaIb TPEYTOJIbHUKA Yepe3 JIBE CTOPOHBI M YTOJI MEXKIy HUMH.
CkansipHOe TIpOU3BECHIE BEKTOPOB.
TpeOoBaHusi K MATEMATHYECKOM MOATOTOBKE

Ypoeenwv o6a3amenvnoii noozomoesxu odyuarouwiezoca

o VYMmeTh IMPOU3BOAUTDH OIICPALIMU HAJl BEKTOPAMHU, BBIYUCIATH JJIMHY U KOOPJWHATBI BEKTOPA, YIoJI MCKAY BEKTOPAMHU,
CKaJIIPHOC IIPOU3BCACHUC.



e VMeTh BBIYHCIIATH 3HAYCHHS TCOMETPHUYECKUX BEIUYUH, B TOM ducie: uis yrios ot 0° mo 180° onpenessits 3HaUCHUS
TPUTOHOMETPUUYECKUX (PYHKIIMI MO 33JaHHBIM 3HAUYEHUSIM YTJIOB; HAXOUTh 3HAUEHUSI TPUTOHOMETPUUYECKUX (PYHKIHN 110
3HAYEHUIO OHOM U3 HUX; HAXOAUTH CTOPOHBI, YTJIbI U IUIOIIAINA TPEYTOJIBHUKOB.

Ypoeenv 603mootcnoii noozomoexu ooyuarouwecocs

YMeTh 0Ib30BaThCA SI3bIKOM reoOMCTPpHUH IJIA OIIMCAHUA IIPCAMCTOB OKPYKAIOMICTO MHpPA.

YMeTh IIPOMU3BOAUTDH OIICPAlIMU HAJl BEKTOPAMHU.

VYMETh BEIUMCIISATh 3HAUCHHUS IrCOMCTPUICCKHUX BCIIMYNH.

YMeTh peuiaTtb rcOMETPUICCKUC 3aaa49r, IIPUMCHASA TPUTOHOMCTPHICCKHC CI)YHKI_[I/II/I H CKaJIEIPHOC ITPOU3BCACHHC.
YMeTh IMPOBOAUTL AOKA3aTCIBbHBIC PACCYKACHHUA IIPH PCIICHUH 3aaa4, UCIIOJIB3Ys NU3BCCTHBIC TCOPCMEIL.
Hcnonb3oBath HpHO6peT€HHBIe 3HAHUA 1 YMCHUA B HpaKTHLIGCKOﬁ ACATCIBHOCTH U HOBCGI[HGBHOﬁ KHN3HHU.

YP03eHb 00a3amenbHOol NO020MOBKU 6bINYCKHUKA

® Buiuuciume cunycol, Kocunycol u maneencur yenoe 120°.135°,150";
o B mpeyeonvrure ABC AC =12cm, yeon A pasen 75°,
a yeon C pasen60’. Hatioume AB u S,

BC*
-> —

N
® Boryuciume cKaiApHoe npoussedenue 6ekmopos da-b, eciu | a|=2,

| b |=3, a yeon mexncoy numu pasen 135°.

Tema 4. «/[1MHA OKPYKHOCTH M IJI0MIAAb KPyra» (12 yacos)

Pazoen mamemamuru. Ckeo3nasn 1uHus
e [‘eomerpuueckue GUrypbl U UX CBOMCTBA.
e lI3MepeHne TeOMETPUUCCKUX BEJTUYHH.

Oobsa3amenbHblil MUHUMYM COOEPHCAHUSA 00PA308AMENbHOU 001ACMU MAmMeMamuKa
e BrucaHHbIe U ONMKMCAaHHBIE MHOTOYTOJbHUKU. [IpaBuiibHbIe MHOTOYTOJMBHUKU. CyMMa YTiI0B TPaBUJIBHOTO MHOTOYTOJIbHHUKA.
e JlnvHA OKPY>KHOCTH, YHCIIO T; IJIMHA TYTH.



e [[;omaae Kpyra u miomaas CEKTopa.
e BrucaHHbIe U ONMMCAHHBIC OKPYKHOCTH IIPABHUIIBHOT'O MHOT'OYT'OJIBHUKA.
TpeOGoBaHusI K MATEMATHY€CKOM MOATOTOBKE

Ypoesens oo6a3amenvnoit noozomosxu odyuarouwezocs

YMETh NOJI30BATHCS SI3bIKOM T€OMETPHH IS ONTMCAHUS IIPEAMETOB OKPYKAIOIIEr0 MUPA.

VYMeTh pacnio3HaBaTh F€OMETPUUECKHE (PUTYpBI, pa3InyaTh UX B3aMMHOE PacIoIOKEHNUE.

YmeTs n300paxkats reoMeTpuueckre GUrypsl; BEIMOTHATE 4epTeku MO YCIOBUIO 3aJa4H.

YMETh BBIYUCIIATH JUIMHBI 1y OKPY>KHOCTH, JJIMHY OKPY>KHOCTH, IIEPUMETPHI U IIJIOIIAANA PABUIBHBIX MHOTOYTOJIbHUKOB,
IJIOIIAIHA KPYyTra U CEKTOpA.

Ypoeenv 603mooicnoii noozomosxu odyuarouezocs

e VYMETh MPOBOUTH JIOKA3aTEIbHBIC PACCYXKICHUS TPU PEIICHUH 3a/1a4, HCIIOJIb3YsI U3BECTHBIC TCOPEMBI.

e VYMeTh periath NPOCTEHINMe MIIaHUMETPUUCCKHE 3a]1a49H B POCTPAHCTBE.

e licnonp30BaTh MPUOOPETCHHBIC 3HAHUS M YMEHUS B TIPAKTHUYECKOU JISATEITHHOCTH M ITOBCETHEBHOM JKU3HH TSI PEIICHUS
NPAKTHYECKHX 3a71a4, CBA3aHHBIX ¢ HAXOXKICHUEM ITeOMETPUICCKUX BETUUHUH(UCIIONB3YS MPU HEOOXOAMMOCTH CIIPABOYHHUKH U
TEXHHYECKUE CPEICTRA.

e VYMETh BBINOJIHATH TOCTPOCHUS MTPABMIIBHBIX MHOTOYTOJIbHUKOB.

Ypoeenv ooazamenvnoit noocomoexku evinycknuka

o  CKOIbKO CMOPOH UMeem NPAasuibHbill MHO20Y20IbHUK, eCil Kadcoblil e2o yeon pasen a) 60°; 6)135°; 6) 150°?

o Hatioume niowadsb NpasuIbHO20 B0COMUY2ONbHUKA, eCU PAOUYC €20 BNUCAHHOU OKPYICHOCIU paseH 6 cM.

e Haiioume onuny oyeu okpysicnocmu paouyca 12 cm, eciu ee epadycnas mepa pasna 60°.

o Jlnuna oxpysicHocmu yupkogot apenvl pasra 41 m. Hatioume ouamemp u niowadv apeHol.

Yposeenv 603moricHoil n0020mosKu 8bInyCKHUKA

o B kpye, niowadb komopozo pagua 361 cM>, enucan npasuibHwlll wiecmuy2onsHuk. Haiioume cmopony wecmuy2oibHukd u e2o
naowaos.

o [locmpoiime npasuibHblll 80CbMUY20NbHUK, CHIOPOHA KOMOPO20 PABHA OAHHOM) OMPE3K).

o Jlanwvi 0sa kpyea. [locmpotime kpye, niowadsb KOmopoz2o pasHa cymme niouaoeti OaHHbIX Kpyeoes.



Tema 5 «/IBu:kenune» (10 yacoB)
Pazoen mamemamuxu. Ckeo3nas i1unus

e [‘eomeTpuueckue npeoOpazoBaHUs.
e [‘eomeTpuyeckue GUTypHI U UX CBOWCTBA.

Ooa3amenbHbLIL MUHUMYM COOEPHCAHUA 00PA3068aMENbHON 001ACIMU MAM EMAMUKA
Ipumepwvr osudicenuti gpueyp.

Cummempus gpueyp.

o (Ocesas cummempus u napaiienbHblil NepeHoc.
Ilosopom u yenmpanvHas cummempus.

Mamepuan noonesxcum uzyuenuio, Ho He gKkouaemcsi 6 1peboeanus K ypo8HI0 NOO2OMOBKU YYUEHUKOS.

TpeOGoBaHusi K MATEMAaTH4Y€CKOI MOATOTOBKE

Ypoeenv 603mooicnoii noozomosxu odyuarouezocs

e VYMeTb pemarb reOMETPUYECKHE 3a7a4l, UCIIONIb3Ys CBOMCTBA TEOMETPUUECKUX MPE0Opa30BaHmil: IIEHTpaJIbHas U OCEBas
CUMMETPHS, TapaJUIEIbHBIN ITIEPEHOC, TOBOPOT.

e YMeTh peuiaTb rcOMETPUICCKUC 3aa49Y1 Ha ITIOCTPOCHUC.

IloBTOpenue 8 yacos



Kanenoapno-memamuueckoe nianuposanue no ceomempuu 8 9 knacce no yueonuxy JI.C.Amanacana
2 yaca 6 neoenio.
Hmozo: 68 uacoe 3a 200.

Ne ypoka Tema ypoka Jara

Iloemopenue Kypca 8 knacca 2 u

1 IloBTOpEHNE

2 IToBTOpeHue
Bexmoput 124

3 ITonsiTue BeKTOpa. PaBEHCTBO BEKTOPOB

4 OTkI1aipIBaHUE BEKTOPA OT 3aJAHHOU TOYKH

5 CyMMa JByX BEKTOPOB. 3aKOHBI CIIOKEHHUS
BeKTOpOB .IIpaBuio napamwienorpamma

6 CymMa HECKOJIBKHX BEKTOPOB

7 Brruntanue BEKTOpOB

8 Pemenne 3amau «CnoxeHUE U BBIYUTAHUE
BEKTOPOB»

9 YMHOKEHHE BEeKTOpa Ha YUCIIO

10 YMHOKEHHE BEeKTOpa Ha YUCIIO

11 [IprMeHeHEe BEKTOPOB K PEHIEHUIO 3a]1a4

12 Cpennsist TMHUS TPpaNeuu

13 O6o06mIaronuii ypox

14 Koumponvnuas paboma Nel
Memoo koopounam 10 u

15 AHanu3 KOHTPOJIbHOM paboThl. Paznoxenue
BEKTOpA MO JIBYM HEKOJUIMHEAPHBIM BEKTOpam

16 Koopaunatel BekTopa

17 [Ipocreiimme 3a1a4n B KOOpAUHATAX

18 [Ipocrenmue 3agaum B KOOpAMHATAX

19 Pemenne 3a1a4 METO10M KOOPAMHAT

20 YpaBHEHUE OKPYKHOCTH

21 YpaBHeHUE psMon




22

Pemenue 3anau

23 O6o06maronuMi ypox

24 Konmponvnas paboma Ne2
Coomnouwienusn medxncoy Cmoponamu u
yenamu mpeyzonvhuka. CkanapHoe
npouseedenue 6ekmopos. 14 u

25 AHanu3 KOHTpoJIbHOM padoThl. CHHYC ,
KOCHUHYC, TAHTEHC YIJa

26 CuHyC , KOCUHYC, TAHT€HC YTJIa

27 CuHyC , KOCUHYC, TAHT€HC YIJa

28 Teopema o TIoIIa M TPEYroJbHUKA

29 Teopema cuHyCcOB

30 Teopema KOCHHYCOB

31 Peuienne TpeyroibHUKOB

32 Peuienne TpeyroibHUKOB

33 Penrenue 3amau

34 Yron mexay Bektropamu. CKalspHOE
POM3BE/ICHUE

35 CkanspHO€ TTpOU3BeIeHNE BEKTOPOB B
KoopauHaTax.CBONCTBa CKAISIPHOTO
TIPOU3BEICHUS

36 CxasipHOE TPOU3BEJICHHUE U €r0 CBOMCTBA

37 O6o0maronuit ypok

38 Koumponvnas paboma No3
Juna okpyscnocmu u nnowadw kpy2a 12 4

39 AHanu3 KOHTpoJIbHOM paOoThL.IIpaBUIbHBIN
MHOTOYTOJIbHUK

40 OKpy>KHOCTb,0NKMCAaHHAS OKOJIO TPABUIIBHOTO
MHOTOYTOJbHUKA. OKPYKHOCTh,BIIUCAHHAS B
MIPaBUJILHBIN MHOTOYTOJIHUK

41 @opMyJIbl I BBIYUCICHUS TUIOIAIN

IMPpaBUJIbHOTO MHOT'OYI'OJIbHUKA,CT'O CTOPOHLI




U paJinyca BIIMCAHHON OKPYXHOCTH

42 Pentenue 3amau

43 JlIiHa OKPY>KHOCTH

44 Jlnuna okpykHoCcTH.Penmenne 3agau

45 [limomanb 1 KpyroBoro cekropa

46 [Tnomanpk 1 Kpyrooro cekropa.Perenne
3asaq

47 Pentenue 3amau

48 Pentenue 3amau

49 O06o0maronuii ypok

50 Koumponvnas paooma Nod
Jleuscenue 10 u

51 AHanu3 KOHTPOJIbHON paboThl. OTOOpakeHue
m1ockocTH Ha ceOs.IlonsTue nBMKEHUS

52 CBolicTBa ABIKEHUSI

53 I{enTpasibHast U OceBasi CHMMETPUS

o4 [TapanyienbHbI nepeHoc

95 IToBopoT

56 Pemenue 3amau

57 Penrenue 3amau

58 Penrenue 3amau

59 O6o06maronuii ypox

60 Koumponwvuas paboma Ne5
Iloemopenue Kypca nianumempuu 8 u

61 [ToBTOpEHNKE

62 IToBTOpEHUE

63 [ToBTOpEHME

64 IToBTOpEHuUE

65 [ToBTOpEHME

66 IToBTOpeHue

67 Hmozosan konmponvnasa paboma

68 HToroBoe moBTOpeHHE Kypca MIaHUMETPUHU




IlIkana ouenusanusn:
Kpumepuu oyenueanus 3Hanuil, yMeHUil U HABLIKOE
o0yuarowuxca no mamemamuxe.

JI71st OTIEHKH TOCTUXKEHHM yUaluxcsl MPUMEHSIETCS MITHOAIbHAs CUCTEMAa OLICHUBAHMUSL.
HopMe! olieHKu:

1. OneHka NUCHbMEHHBIX KOHTPOJIbHBIX PA00T 00y4arOmIUXCsl 0 MATeMaTHKe.

Omeem oyenusaemcs Ommemxou «3», eciu.

1) paboTa BBINOJIHEHA TTOJIHOCTHIO;
2) B IOTUYECKHUX PACCYXKIACHUSX U 0O0OCHOBAHUH PEIICHUS HET MPOOEIIOB U OMUOOK;
3) B pelieHuu HET MaTeMaTHYECKUX OLIMOOK (BO3MOXKHA OJHA HETOYHOCTh, OTMHUCKA, KOTOpAask HE SIBJISICTCS CJIEICTBHEM HE3HAHUS WUITU
HEMMOHMMAaHUs yueOHOTO MaTepuana).

Ommemxka «4» cmagumcs, eciu.
1) paboTa BBIIOJIHEHA MOJHOCTHIO, HO OOOCHOBAHMSI IIArOB PEIICHHUS HEAOCTATOYHBI (€CIM yMEeHHEe OOOCHOBBIBATH PACCYXKICHHS HE
SBJISIOCH CHIEUATBHBIM OOBEKTOM MPOBEPKH );
2)onyIeHbl 01Ha OMKUOKa WM €CTh JIBa — TPU HEIOUETA B BBIKJIAJIKAX, PUCYHKAX, YEPTEKaxX WU rpadukax (eciu 3TU BUAbI padOT HE
SIBJISUTUCH CIICIMAIBHBIM O0OBEKTOM MPOBEPKH ).

Ommemrka «3» cmasumcsi, eciu:
1) nomymieno 6ojee ofHOW OMMUOKH WM OoJiee ABYX — TPEX HEIOYETOB B BBIKJIAAKAX, YePTekax WU rpadukax, HO OOyJaroIIHiiCcs
obnagaeT 00s3aTeIbHBIMU YMEHUSIMU TI0 IPOBEPSIEMON TEMe.

Ommemka «2» cmagumcsi, eciu:
1) momyIieHsl CyIIeCTBEHHBIC ONIMOKH, MTOKA3aBIINe, YTO 00yJaronuiics He o0aagaeT o0s3aTeIbHBIMA YMEHUSIMH TI0 JTAHHOW TeME B
MIOJIHOW Mepe.

Ommemxka «1» cmasumcs, ecau:
1)paboTta nmokasayia MojHOe OTCYTCTBHE y 0Oydarouierocs 00si3aTeabHbIX 3HAHUI M YMEHHUN M0 MPOBEpPSAEMON TEME WM 3HAYUTENIbHAS
4acTh pabOTHI BHIIIOJIHEHA HE CAMOCTOSITENILHO.



Yunurenb MOXKET IIOBBICUTH OTMCTKY 3a OpI/II‘I/IHaJILHHﬁ OTBET Ha BOIPOC HIM OPUTHMHAJIBHOC PCHICHUE 3aJa4yi, KOTOPLIC
CBUIACTCIIbCTBYIOT O BBICOKOM MATCMATHYCCKOM PA3BUTHHU 06yqa}0meroc;1; 3a PCHICHUC 0oJice CII0KHOM 3aJa4nu UJINM OTBCT Ha Ooiee
CIIOKHBIN BOIIPOC, IIPCHAIIOKCHHBIC O6Y‘I&IOHICMYC$I JOITOJIHHUTCIBHO ITIOCJIC BBITIOJTHCHUA UM KaKuX-JT100 APYTux SaHaHI/Iﬁ.

AN

AN

AN
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2.0yenKa yCmHbIX 0Meemos 00yuanuwuxca no mamemamuke
Omeem oyenugaemcsi OmMemKou «3», eciu y4eHux:
MTOJTHO PACKPBLT COZIEp)KaHKe MaTepraia B 00beMe, IPEeTyCMOTPEHHOM ITPOTrPaMMON U yIeOHUKOM;
M3JIOKUJT MaTepuajl rPaMOTHBIM SI3bIKOM, TOYHO HCIIOJIb3Yys MAaTeMaTHYECKYI0 TEPMHHOJIOTHIO U CUMBOJIMKY, B ONPEICICHHON
JIOTUYECKOM TOCJIeI0BATEIHbHOCTH;
MPABUJIBHO BBIMOJHUI PUCYHKH, YEPTEXKH, TPaPUKH, COMTYTCTBYIOIINE OTBETY;
MoKa3ajl YMEHHE WJUTIOCTPUPOBATH TECOPUI0 KOHKPETHBIMU MpPUMEpPaMU, NMPUMEHSTh €€ B HOBOW CHUTyallUM MPHU BBINOJHEHUU
MPAKTUYECKOTO 3aJaHus;
MPOJIECMOHCTPUPOBATl 3HAHME TEOPUU pPaHEE H3YUYCHHBIX COMYTCTBYIOIIUX TeM, C(HOPMUPOBAHHOCTh U YCTONYHMBOCTD
HCIIOJIb3YEMBIX [IPU OTBETE YMEHUI U HABBIKOB;
OTBEYAJl CAMOCTOSTENHHO, 0€3 HABOAIIUX BOIIPOCOB YUUTEJIS;
BO3MOKHBI OJJHA — JIBE HETOYHOCTU IPU OCBEILIEHHWE BTOPOCTEIIEHHBIX BOIPOCOB WJIM B BBIKIAJKaX, KOTOPHIE YYEHHUK JIETKO
MCIIPABUII MOCIIE 3aMEYaHUsl YUUTENS.
Omeem oyeHusaemcs OmmMemxou «4,
ecau y0081emeopsiem 8 OCHOBHOM mMpeOO0B8AHUIM HA OYEHK) « I,
HO NpuU d9MoM Umeem 0OUH U3 HeOOCMAMKOB.
B U3JI0’KEHUU JOIMYIIEHbI HeOOJIbIINE MPOOEIbl, HE HCKAa3UBIIIEE MATEMATUUECKOE COJIEPKAHUE OTBETA,
JOMYIIEHBI OJWH — JIBa HEJ0UETa MPU OCBEIIICHUU OCHOBHOTO COJEPKaHUSI OTBETA, UCTIPABJICHHBIC MOCIIC 3aMEUaHUsl YUUTEIS;
JOMYIIEHBl OIMOKa WM 0oJiee JBYX HEJOYETOB IIPHU OCBEIICHUU BTOPOCTENEHHBIX BOMPOCOB WJIM B BBIKJIAQJKAX, JIETKO
WCTIPABJICHHBIC MTOCIIC 3aMeYaHUsl YIUTE.
OtmeTKa «3» CTaBUTCA B CIEAYIOIIMX CIydasx:
HETIOJTHO PACKPBITO CoJiepkaHue MaTtepuana (couepkaHue U3JI0kKeHO (hparMeHTapHO, HE BCEra MOCIeI0BaTeILHO), HO TIOKa3aHO
oOlliee TMOHWMAHWE BOIMPOCAa W TMPOJEMOHCTPUPOBAHBI YMEHUS, MOCTATOYHBIC /I YCBOCHUS MPOTPAMMHOTO MaTepHalia
(ompenenensl « TpeboBaHUSAMYU K MATEMAaTHYECKON MOATOTOBKE yUaIIUXCs» B HACTOAIIEH TPOrpaMMe TI0 MaTeMAaTHKeE);
UMETUCh 3aTPyJHECHUS] WM JOMYIIEHbl OMIMOKH B OMPEJCICHUH MaTeMaTHYeCKOW TEPMUHOJIOTHH, 4YepTekaX, BBIKIAJKAX,
WCIIPABJICHHBIE MOCIIE HECKOJIBKUX HABOJIAIIUX BOIPOCOB YUUTEJIS;
YYEHUK HE CIPaBUJICA C NMPUMEHEHHWEM TEOPHH B HOBOW CHUTYyalluW IPHU BBIIIOJIHEHUU MPAKTUYECKOrO 3aJaHUs, HO BBIMOJHUI
3a/1aHus1 00513aTEILHOTO YPOBHS CJIIOKHOCTH T10 JaHHOU TeMe;



v IIpH JJOCTaTOYHOM 3HAHHHM TEOPETUYECKOr0 Marepualia BbISBJE€HA HEIOCTaTOYHash CHOPMHUPOBAHHOCTH OCHOBHBIX YMEHHH M
HAaBBIKOB.
Ommemka «2» cmagumcs 6 ciedyiouux CIyuasx.
HE PACKPBITO OCHOBHOE COJIep KaHKie Y4eOHOro MaTepuaa;
0oOHapy’>KeHO HEe3HAHHWE YYCHUKOM OOJIbIIeH i HanboJliee BaKHOM YacTh yueOHOTro MaTtepuana;
JOMYIIEHbl OMIMOKK B OMPEACICHUU MOHATUN, MPU HCIOJIB30BAHUM MAaTEMAaTHUUYECKON TEPMHUHYOJIOTMH, B PUCYHKAX, YepPTEHKaAX
Wi rpadrKax, B BRIKJIAKAaX, KOTOPHIE HE UCTIPABIICHBI IMTOCIIE HECKOJIBKUX HABOJISIIINX BOMPOCOB YUUTETIS.
Ommemxka «1» cmasumcs, eciu:
v’ y4eHHMK OOHAPYKHJI IOJHOE HE3HAHUE W HEIOHMMAaHKME M3y4aeMOro y4eOHOTO MaTepHaia Wik He CMOI OTBETHTh HU Ha OJUH U3
MTOCTaBJICHHBIX BOIIPOCOB M0 U3YYEHHOMY MaTepuaiy.

AN

TPEBOBAHMHS K YPOBHIO ITIOAT'OTOBKH OBYYAIOIIUXCA B 9 KITACCE

B xonme mpenopaBaHus reoMmeTpuu B 9 kiacce, pa®oThl Haa (GOpPMHUPOBAHHUEM Yy OOYYAIOIIMXCS MEPEUYHCICHHBIX B MPOTrpaMme
3HAHUN ¥ YMEHHM CIIeAyeT oOpalaTh BHMMAaHUE HA TO, YTOOBI OHHM OBJIA[CBal OBJIAJCBAI YMEHHSIMH O0O0Iey4eOHOro Xapakrepa,
Pa3HOOOPA3HBIMU CIIOCO0AMM JIeATEIbHOCTH, IIPUOOPETAIN OIIBIT:

IJIJAHUPOBAHUS M OCYIIECTBJICHHUS aJITOPUTMHYCCKONM JCATEIbHOCTH, BBIMIOJHECHHS 3aJaHHBIX M KOHCTPYHPOBAHHUS HOBBIX
aJTOPUTMOB;

perieHusT pa3HOOOpa3HBIX KJIACCOB 3a/Jad M3 Pa3IMUHBIX pa3/elioB Kypca, B TOM YHCIIC 3aJad, TPEOYIONIUX TOHWCKAa IMyTH U
CIIOCOOOB pEIICHUS,

HCCIICOBATEIBCKON JIEATEIIbHOCTH, Pa3BUTHUS UJICH, MPOBEICHUS IKCIIEPUMEHTOB, 0000IIECHHS, TTOCTAHOBKU U (hOPMYJIUPOBAHHS
HOBBIX 3a/a4;

SICHOTO, TOYHOI'0, TPAMOTHOTO H3JIOKEHHUSI CBOMX MBICJICH B YCTHOW M MUCHMEHHOM PEeYH, MCMOJIH30BAHUS PA3TUYHBIX S3BIKOB
MaTeMaTHUKH (CIIOBECHOTO, CHMBOJIMYECKOI0, rpaduuecKoro), CBOOOJHOr0 mepexoia C OJHOIO s3bIKa Ha JIPYro ISl MILTIOCTPAIUH,
MHTEPOPETALNK, apTYMEHTAIINU 1 JOKA3aTeIhCTBA,;

MIPOBEICHUS JI0Ka3aTEIbHBIX PACCYKICHUN, apryMEHTAIMH, BBIIBUYKCHHS THIIOTE3 U UX 00OCHOBAHUSI,;

MOMCKa, CHCTEeMaTH3alli{, aHalh3a W KiIacCcupUKauuu HHOOPMAIMK, HCIIOJIL30BaHUS Pa3HOOOPa3HBIX HHGOPMAIIMOHHBIX
HMCTOYHUKOB, BKJIIOYAsl yUeOHYIO U CIIPABOYHYIO JIUTEPATYPy, COBPEMEHHbIC HHPOPMAITMOHHBIE TEXHOJOTHH.

B pe3ynomame usyuenus kypca ceomempuu 9 knacca obyyarowuecs O0NH#CHbL:

3HATH/IIOHAMATD
B CYUIECTBO MOHSTHUS MAaTEMaTUUYECKOTO JOKA3aTeIbCTBA; TPUMEPHI IOKA3aTEIbCTB;



N CYIIECTBO IIOHATHS aIrOpUTMa; IIPUMEPHI aJITOPUTMOB;

B KaK HCIOJB3YIOTCS MareMaThueckue (opMylibl, ypaBHEHUS U HEPABEHCTBA; MPUMEPhl HX MPUMEHEHUS sl pelIeHus
MaTEMaTUYECKUX U IPAKTUYECKUX 3a/1a4;

B KaK MaTeMaTU4YeCKH OIpe/ieNieHHbIe (PYHKIIMU MOTYT ONKMCHIBATh PEAIbHbIE 3aBUCUMOCTH; MPUBOUTH TPUMEPHI TAKOTO OTIMCAHUS;

B KaK MOTPEeOHOCTH MPAKTHKH MPUBEIN MAaTEMAaTHYECKYIO HAyKy K HEOOXOIUMOCTH PACIIUPEHUS TTOHATHUS YHCIIA;

B BCPOSATHOCTHBIM XApPAKTEp MHOTMX 3aKOHOMEPHOCTEM OKPYXKAIOIIEr0 MHpPA; MPUMEPHI CTATUCTUYECKUX 3aKOHOMEPHOCTEU H
BBIBOJIOB;

B KakuM 00pa3oM reoMeTpwsi BO3HUKIIA U3 MPAKTHYECKUX 3a71a9 3eMJIEMEPHUS; IPUMEPhl TEOMETPUIECKUX O0BEKTOB U YTBEPKICHUN
O HUX, BAXKHBIX JUJIA IPAKTHKH;

B CMBICI HJCaNU3alyH, IMO3BOJSIONIEH pellaTh 3aJa4d PEalbHOM JEMCTBUTEIBHOCTH MATEMATUYECKMMHM METOJIAMH, IPUMEPHI
OIIMOOK, BO3HUKAIOIIUX MPU UcaIU3AIINH;

I'EOMETPUSA ymerh
MOJIb30BATHCS A3bIKOM T€OMETPHUHU JIJISI OTIMCAHUS TTPEIMETOB OKPYKAIOIIETO MUPA;
pacrio3HaBaTh reoMeTpruyecKkue (PUrypsl, pa3inyaTh UX B3aUMHOE PACIIOIOKECHHE;
n300pakaTh reOMETPUICCKHE (PUTYPHI; BBHIITOIHATD YEPTEXKH I10 YCIOBUIO 33J1a4; OCYIIECTBIATH MpeoOpazoBaHus Gpuryp;
pacmo3HaBaTh Ha YEPTEKaxX, MOALCIAX U B OKpY’Karolieii 00CTaHOBKE OCHOBHBIE IMPOCTPAHCTBEHHBIE TEIa, N300pakaTh UX;
B IMPOCTEUIIMX CIIy4YasX CTPOUTh CEUCHHS U Pa3BEPTKHU IIPOCTPAHCTBEHHBIX TET,
MPOBOAUTH OMEPAIUU HAJl BEKTOPAMH, BEIYUCIIATh JUIMHY U KOOPJIMHATHI BEKTOPA, YTOJI MKy BEKTOpaMU;

IToMumO yKa3aHHBIX B JAHHOM pasjele 3HaHWM, B _TPeOOBaHUA K YPOBHIO IIOATOTOBKM BKJIIOYAIOTCS TAKKE 3HAHUS,
HEOOXOIMMBIC JIJISI OCBOCHHUS TIEPEUYNCIICHHBIX HIDKE YMCHUM.

BBIUHMCIIATh 3HAYCHUS TCOMETPHUUYCCKHMX BEIMYUH (JUIMH, YIJIOB, ILIOmMAneH, oObeMOB), B ToM uuciae: aiag yrioB oT 0 mo 180°
OIIPEICNATh 3HAUCHUS TPUTOHOMETPHYCCKUX (DYHKIMH 1O 3aJaHHBIM 3HAUYCHHSIM YTJIOB; HAXOAUTHh 3HAUCHHS TPHUTOHOMETPHUYCCKUX
(DYHKIOUH 1O 3HAYCHHUIO OJHOM M3 HHUX, HAXOAUTh CTOPOHBI, YIJIBl M INIOMIAAN TPEYTOJILHHKOB, JJIWHBI JJOMAHBIX, IYyT OKPY>KHOCTH,
TJIOIAel OCHOBHBIX T€OMETPHUUECKUX (PUTYp U PUTYp, COCTABICHHBIX U3 HUX;

pelaTh TeOMETPUUCCKHE 3aa4H, OIUPAsCh HA H3YYCHHEIC CBOMCTBA (DUT'Yp U OTHOIICHUH MEXKIY HUMH, IPUMEHSS JTOIOJIHUTCILHEIC
ITOCTPOCHHS, aIreOpandecKuii i TPUTOHOMETPHUUCCKUN amlmapar, UJieM CUMMETPUH,

IIPOBOJIUTH JOKA3aTEIIbHBIC PACCYKICHUS IPHU PEIICHHUH 3a7ad, UCIIOJIB3Ys H3BECTHBIE TCOPEMbI, OOHAPYKHBAsI BO3MOXKHOCTH IS KX
HCIIOIb30BaHNS;

pelIaTh MpOoCTEHIINE MIaHUMETPHUICCKUE 3a]]a4l B IIPOCTPAHCTBE;

HCIT0JIb30BATH IlpHOﬁpeTeHHbIe 3HAHUA U YMCHHA B npaKanecxoﬁ J1eITeJIbHOCTH M NOBCETHEBHOM KU3HM JJIf:

OTHUCaHU peaIbHbIX CUTYaAllUN Ha SA3bIKE TEOMETPUH;

pPacyeToOB, BKIIFOYAIOIIUX MPOCTEHIITHE TPUTOHOMETPUIECKUE (POPMYIIBL;

pelIeHnss TeOMETPUYECKHUX 3a7a4 C HCII0JIb30BAHUEM TPUTOHOMETPUHN

pEelIeHHs] TPAKTUYECKUX 3a7ad, CBSI3aHHBIX C HAXOXXJIEHHUEM TIE€OMETPUYECKUX BEIUYMH (UCTHONB3YysS MpPU HEOOXOAMMOCTU
CIIPABOYHUKH U TEXHUUYECKHUE CPE/ICTBA);

MOCTPOEHUM T€OMETPUUYECKUMU MHCTPYMEHTAMHU (JIMHENKA, YTOIbHUK, IUPKYJIb, TPAHCIIOPTHD).



JIMYHOCTHBIE OBPA3OBATEJ/IBHBIE PE3YJ/IBTATDBI

1)

2)
3)
4)
5)
6)

7)
8)

(¢hopMUpOBaHHE OTBETCTBEHHOI'O OTHONICHHS K YYEHHMIO, TOTOBHOCTh M CIOCOOHOCTH OOYyYaloIIUXCsS K CaMOPa3BUTHIO H
€caMOOOPa30BaHMIO HA OCHOBE MOTHBAIIMU K OOYUEHHMIO U ITO3HAHUIO, BEIOOPY JajbHEHIIEro oOpa3oBaHusA Ha 0a3e OPUCHTUPOBKH B
Mupe Tmnpodeccuii U NPOPECCHOHANBHBIX MPEAIOYTCHUH, OCO3HAHHOMY IIOCTPOCHUIO HWHIAMBHIYaJbHOH 00pa30BaTelIbHOU
TPACKTOPUH C YUETOM YCTOMYMBBIX ITO3HABATEIBLHBIX HHTCPECOB,;

(hOpMHpPOBAHHE IIEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOM
IIPAKTUKU;

(dhopMHpOBaHHE KOMMYHUKATHBHONM KOMIIETCHTHOCTH B OOIIEHUU M COTPYIHHYECTBE CO CBEPCTHUKAMH, CTAPIIMMUA M MIIAJIIINMU B
00pa3oBaTeIbHOM, OOIECTBEHHO MMOJIE3HOM, YISOHO-MCCIICI0BATEILCKOM, TBOPUYSCKON M APYTUX BHAAX ACITCIBHOCTH,

YMEHHE SCHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIIM B YCTHOM M IMCHbMEHHOH pe4H, MOHMMAaTh CMEBICI ITOCTABJICHHOHN 3aJaud,
BBICTPAMBATh apI'yMEHTAIUIO, IPUBOAUTE IIPUMEPEI H KOHTPIIPUMEPBDI,

KPUTUYHOCTH MBIIUICHUS, YMEHHE PACIO3HABATH JIOTHUYECKH HEKOPPEKTHEIC BRICKA3bIBAHUS, OTJINYATh THIIOTE3Y OT (pakTa;
KPEaTUBHOCTbH MBIIIICHUS, MHUIIUATUBY, HAXOJIYNBOCTh, aKTUBHOCTD IIPH PEIICHUH I'COMETPHUCCKHUX 3a/1a4;

YMEHHE KOHTPOJMPOBATH IPOIIECC U PE3yJIbTaT yIeOHON MaTEMAaTHUYCCKOM IeATCIIbHOCTH,

CIIOCOOHOCTH K SMOIIMOHAIIBHOMY BOCIIPHSTHIO MAaTEMaTHUYECKHX 00BEKTOB, 3a1a4, PEIICHUH, pacCyKICHHIA.

METAINIPEIMETHBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

1)
2)
3)
4)
5)
6)
7)

8)
9)

YMEHHE CaMOCTOSATEIbHO IUIAHUPOBAThH aIbTEPHATUBHBIC MYTH JOCTHXKCHUS II€JIe, OCO3HAHHO BBIOMpaTh Hanbojee 3(PGeKTUBHBIC
CIIOCOOBI PEIICHUS YUeOHBIX 1 ITO3HABATSILHBIX 33/1a4;

YMEHHE OCYIIECTBIISITh KOHTPOJb IO PE3YJAbTaTy U IO CIOCOO0Y JEHCTBUS Ha ypOBHE IIPOM3BOJILHOTO BHHUMAaHHS U BHOCHTH
HEOOXOAUMBIC KOPPEKTUBHI;

YMEHHE aJCKBAaTHO OIIEHWBATh IMPABUILHOCTh WJIM OIIMOOYHOCTH BBHITIOJHEHHS y4eOHOM 3amayd, €¢ OOBEKTUBHYIO TPYAHOCTh U
COOCTBEHHBIC BO3MOYKHOCTH €€ PEIICHUS;

OCO3HAaHHOC BJIAJCHUE JIOTMYCCKUMH JCHCTBUAMHU OIpPEICISHUS OHATHH, 0000IICHHS, YCTAHOBJICHUS aHAJIOTHH, KiaccuuKanum Ha
OCHOBE CaMOCTOSITEIBHOTO BEIOOpA OCHOBAHUH M KPUTEPHUEB, YCTAHOBJICHUS POJOBUIOBBIX CBA3CH;

YMEHHE YCTaHABJIMBATh IPUUYMHHO-CIICICTBEHHBIE CBSI3M, CTPOUTH JIOTMYECKOE PACCYXKICHHE, YMO3aKJIIOUeHHE (MHIYKTUBHOE,
JICTYKTUBHOE U 110 aHAJIOTUH ) U BBIBOIBI;

YMEHHE CO3/1aBaTh, MPUMEHATh U MPeoOpa30BBIBaTh 3HAKO-CUMBOJHUYECKHE CPEICTBA, MOJCIN M CXEMBI JIJIS PEIICHHUS YUCOHBIX U
M03HaBaTEIbHBIX 33744,

YMEHHE OpPraHHW30BLIBATh YUCOHOE COTPYAHHUYECTBO U COBMECTHYIO JAEATCILHOCTh C YUMTEIEM M CBEPCTHHUKAMU: OMPEACIATH LICNH,
pacupeaensaTh GYHKIIMH U POJIM YYACTHHUKOB, OOIIHME CIOCOOBI pabOThI; YMEHHE padoTaTh B IPYNIE: HAXOAUThL OOIIEe pEeIIeHHE U
pa3pemiaTh KOH(MJIMKTHI Ha OCHOBE COIJIACOBAHHUS ITO3MIMM M ydeTa MHTEPECOB; CIOyIIaTh IapTHepa; (popMyIHpoBaTh, apryMEH-
THUPOBATh U OTCTPAUBATh CBOEC MHEHMUE;

dhopMHpOBaHHE M Pa3BUTHE y4eOHOH M OOIIENOJH30BaTEIbCKONM KOMIIETEHTHOCTH B OO0JIACTH HCIIOJB30BaHUS HHGOPMAIIMOHHO-
KOMMYHHKAIIMOHHBIX TexHoI0ruil (MK T—KkoMmIieTeHTHOCTH);

NIEPBOHAYAIILHEIE MPECTABICHUS 00 HIESIX U O METOJIaX MAaTEeMATHKU KaK 00 YHUBEPCAIHHOM SI3BIKE HAYKH U TEXHHUKH, O CPEIICTBE



MOJICJTMPOBAHUS TIPOLIECCOB U SBIICHUI;
10)ymeHre BHIETh MAaTEMAaTHYCCKYIO 3a7a4y B KOHTEKCTE MTPOOJIEMHOM CUTYaIlMH B IPYTHX AMCIMILIMHAX, B OKPYXKAIOIICH KU3HU;
11)yMeHHEe HAXOAWTh B Pa3IWYHBIX HCTOYHHKAX HHGOPMALMIO, HEOOXOAMMYIO IS PpEHICHHS MaTEeMAaTHYECKHX IMpo0eM, H
IIPEJCTABIIATh €¢ B IMOHATHOM (opMe; NMPUHUMATh PEIICHHWE B YCIIOBHUAX HEIOJTHOW M W30BITOYHOM, TOYHOW W BEPOSTHOCTHOM
HH(pOPMALIHH;
12)ymeHre MOHMMATh M HCIIOJIh30BaTh MAaTEMAaTHUYCCKHE CPEACTBA HASAHOCTH (PHCYHKH, YCPTEKU, CXEMBI U JIP.) IS WUTFOCTPALIMH,
WHTEpIIPETalliK, apTyMCHTAIIHH,
13)yMeHue BBIABUTaTh THIIOTE3bI IPH PEIICHUH YUCOHBIX 3a]a4 M [IOHUMATh HEOOXOUMOCTh X ITPOBEPKHU;
14)ymeHre NpUMEHSATh HHIYKTUBHBIC U JI€IyKTUBHBIC CIIOCOOBI pacCyKICHMM, BUIETh pa3IndyHbIe CTPATCIHH PEIICHMS 3a1aY;
15)noHrMaHKe CYIIHOCTH aArOPUTMUYECKUX MPEIUCAHUI U YMEHHE IeHCTBOBATh B COOTBETCTBUH C MIPEIIOKEHHBIM aJIrOPUTMOM;
16)ymMeHre caMOCTOSITEIIBHO CTaBUTh LI€IH, BEIOUPATh U CO3[AaBaTh alTOPUTMEBI I PEIICHUS Y4eOHbIX MATEMAaTHYECKHX IIPOOJIEM;
17)yMeHue IaHUPOBATh M OCYIIECTBIIATH ACATCIBHOCTD , HAIIPABICHHYIO Ha PEIICHUE 3aa4 HCCIIeI0BAaTEICKOrO XapakTepa.



INTPEAMETHBIE OBPA30OBATEJIBHBIE PE3YJIBTATbBI

1)

2)

3)

5)

6)
7)

OBJIaJIcHUEe 0a30BBIM ITOHATHHHBIM aIlllapaToM II0 OCHOBHBIM pa3leliaM COJepiKaHHs, IPEACTABICHHUE 00 OCHOBHBIX HM3y4acMBIX
MOHATHUAX (YHUCIIO, TeOMETprUYecKas (Hurypa) Kak Ba)KHEHIIMX MAaTEMATHUYECKHX MOJCNAX, IMO3BOJISIOIIMX OIKMCHIBATH U H3Y4aTh
peabHBIC IPOIICCCHI U SIBIICHUS,

yMEHHE padoTaTh ¢ I€OMETPHYECKHUM TEKCTOM (aHAIM3UPOBATh, M3BJICKATh HEOOXOAUMYIO HWH(POPMAIHIO), TOYHO M TI'PaMOTHO
BBIPQKaTh CBOM MBICIM B YCTHOM M IIHCBMEHHON PEUYM C HCIOJh30BAHHEM MATEMAaTHYCCKONM TEPMHUHOJIOTHU M CHUMBOJIHKH,
HCIIOJIB30BaTh PpAa3IMYHbIE S3BIKM MaTEMAaTHUKH, IPOBOJUTH KIAacCH(PUKAIMK, JIOTHUYECKHE OOOCHOBAHUS, J0Ka3aTelIbCTBA
MaTEeMaTHYCCKUX YTBEP KICHUM;

OBIIa[ICHHC HaBBIKAMM YCTHBIX, TUCHMECHHBIX, HHCTPYMCHTAIHHBIX BBIYUCICHHUT,

OBJIAJICHUE T'COMETPUUYCCKHM S3BIKOM, YMEHHE HCIOJBH30BaTh €ro I ONMHUCAHUSA IMPEIMETOB OKPYKAIOIIEro MHpa, Pa3BUTHE
IIPOCTPAHCTBEHHBIX MPEACTABICHUN U H300Pa3UTEILHBIX YMEHHH, TPHOOPETCHUE HABBIKOB T€OMETPHUUCCKUX ITOCTPOCHHIA;

YCBOCHHE CHCTEMATHYCCKUX 3HAHWM O INIOCKUX (DUTypax M UX CBOMCTBAX, a TAK)KE€ Ha HAIVIIAHOM YPOBHE — O HIPOCTCHIINX
MIPOCTPAHCTBEHHBIX TeJIaX, YMEHHUE MPUMEHATh CUCTEMAaTUYECKUE 3HAHUS O HUX JJIs PEIICHUS T'€OMETPUYCCKHUX U MPAKTHYSCKUX
3aj1ad4;

YMEHHE H3MEPATh IJIUHBI OTPE3KOB, BEIMYHUHEBI YIJIOB, HCIIOJIb30BaTh (OPMYIBI JJI1 HAXOXICHHS IICPUMETPOB, ILIOIIAICH
FeOMETPHUCCKUX (PUryp;

YMEHHE IIPUMCHSTHh U3YUCHHBIC IMMOHSATHS, PE3yIbTaThl, MCTObI JJIs PEIICHUS 33124 IIPAKTHICCKOr0 XapakTepa 1 3a1ad U3 CMEKHBIX
JUCLUUIUIMH C UCTI0JIb30BAaHUEM TTPU HEOOXOUMOCTH CIIPABOYHBIX MATEPUAJIOB, KAJIbKYJISITOPA, KOMIIBIOTEPA.
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