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Bremnss skcnepTu3sa (cozepxxaTenbHas):

Pabouyas mporpamMMa y4e6HON IUCUUIIIMHBI Pa3paboTaHa Ha OCHOBE IPHMEPHOI
IpOrpaMMel, pPEeKOMeHIOBaHHOH (elepalbHbIM TOCYAapCTBEHHBIM ABTOHOMHBIM
yupexaeHneM «PenepanbHeld HHCTUTYT Pa3BUTUS obpasoBaHusy (PI'AY «DHPO)
IJIS peau3allid OCHOBHOM IpodeccHoHaIbHON 00pazoBaTensHoM mporpammsl CITO
Ha 0ase OCHOBHOro oO0miero o6pa3oBaHHs C IONYYEHHEM CpEJHEro OOIIero
obpasoBanus (IIpotoxonm Ne 3 or 21 mions 2015 r. PermctpanuonHsii HOMep
peuensuu 377 or 23 mrons 2015 r. ®I'AY «®HUPO») no cneuuansHoctu 40.02.02
IIpaBooxpaHuTeNbHAS EATENBHOCTb.

Pabouyass mporpamMma pa3paboTaHa B COOTBETCTBHH C pasbSICHEHHMSIMHU TIO
(OpMHpPOBaHMIO NpPHUMEPHBIX 00pa30BaTENbHBIX NPOrpaMM Y4YeOHBIX AUCLIUTUIMH
HayaJbHOr0 NMPOQEeCCHOHAIBHOIO U CpelHero npohecCHoHaIBLHOro 00pa3oBaHus Ha
ocHoBe DenepanbHBIX rocy1apcTBEHHBIX 00pa30BaTENBFHBIX CTaH/IaPTOB HAYaJIbHOTO
npodecCHOHaILHOTO 51 CpEeIHEero po¢heCCHOHAJIBHOTO oOpazoBaHus,
yrBepxaceHHbIME M .M.PeMopeHko, aupektopom JlemaprameHTa TrocCyIapCTBEHHON
IOJUTUKM M HOPMAaTHBHO-NIPaBOBOIO pErylupoBaHus B cdepe oOpa3zoBaHUS
MpunucrepctBa 00pazoBaHus 1 Hayku Poccuiickoit @eaeparmu ot 27 asrycra 2009r.

ConepxaHue IporpaMMBl peajH3yeTcs B MpOLECCeE OCBOCHUS CTyACHTaMH
OCHOBHOH  mpodeccHoHalbHOH  00pa3oBaTeNbHONM  MpPOTpaMMbl  TOJTOTOBKU
CHENUaINCTOB cpegHero 3BeHa no cnenuanbHocTH 40.02.02 IIpaBooxpaHuTenbHas
IeaTeNbHOCTh B cooTBeTCTBHHU ¢ TpeboBaHusMH PI'OC CIIO Tperbero NoKoneHus.
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1. TACOOPT IPOI'PAMMBI YUEBHOM JUCIHUILINHBI
MATEMATHKA

1.1. ObJjacTb NpUMeHeHHUs] TPOrPAMMbI

Pabouas nporpamma y4eOHO# qucuuriHbl MaTeMaTHKA MPeAHA3HAYSHA AJIs1 U3YUSHHS
MAaTEMAaTHKH B YYPEKACHUSX CpemHero MpodecCHOHANIBHOrO O0pa30BaHMs, PeaTH3YHOIINX
o0pa3oBaTeNbHYI0 TpOrpaMMmy cpenHero (mojHoro) oOmero oOpa3oBaHUs, MPH MOATOTOBKE
CHenUamucToB cpexaHero 3BeHa. OOyuarommecs B yupesknenuun CIIO mo manHOMY mpogUITIO
U3y4Yar0T MaTreMaTuky B oObeme 234 uacos. Pabouas mporpamma y4ueOHOH AMCLUIUIMHBI
pazpaboTaHa Ha OCHOBE MPUMEPHOH OCHOBHOH 00pa30BaTEeNbHON MPOrpaMMbl CPEIHEro O0IIero
obpazoBanusi, onoOpeHa perieHHeM (eaepasbHOrO y4eOHO-METONUYECKOTO OOBEeIUHEHUS IO
obmemy oOpaszoBanuio (poTokos oT 28 uroHs 2016 . Ne 2/16-3) anst cnermanbaocT 40.02.02
[IpaBoOXpaHUTENbHAS JESITEIBHOCTD

Pabouas mporpamma pa3paboTaHa HA OCHOBAHHH:

1. '"IlpumepHOH OCHOBHOW 0Opa30BaTENbHONW NPOTrPaMMbl  CpegHEro  odiiero
obpazoBanus" (ogoOpenHa pemeHueM (eaepasbHOro y4eOHO-METOMUYECKOr0 OOBEIUHEHHS IO
obmemy odpa3oBaHHIO, MPOTOKOJI OT 28.06.2016 N 2/16-3);,

2. CornacHo «Pa3bsCHEHMSIMH IO peau3alii 00pa30BaTENbHON MPOrPaMMBbl CPEITHETO
obmero oOpasoBaHMs B TIperesnax OCBOGHHS OOpa3oBaTeNbHBIX MPOTPaMM  CPEIOHEro
npodeccuonambHOro obpasoBaHmss Ha 0ase OCHOBHOTO oOmero oOpa3oBaHUs C y4YeTOM
tpedosanuii ®PI'OC u npodust momydaeMoro mpoecCHOHATbHOTO 00pa3oBaHus (poToko Ne 1
ot 10 ampenst 2014 r. HMC LIIO ®I'AY «®HPO») yuebOHast AUCUUIUINHA H3YYaeTCs C YUETOM
COLIMAITbHO-YKOHOMUYECKOTO Mpoduis mpodhecCHoHaTbHOro 00pa3oBaHusl.

YueOHast nucLUIIINHA H3y4aercs Ha 1 kypce.

1.2. MecTt0 AMCUUMIUIMHBI B  CTPYKTYpe OCHOBHOH mpodecCHOHANBHOM
o0pa3oBaTeqibHOW mporpamMmbl:  y4yeOHas aucuuiuiiHa — «MaTeMaTHuKa» OTHOCUTCS K
CTPYKType 00Ieo0pa3oBaTelbHOTO IIMKJIa OCHOBHOUW MpO¢heCCHOHATBHONW 00pa3oBaTeIbHON
POTPaMMBI.

1.3. Iesan u 32824y y4eOHOM AHCHUIIMHBI — TPEOOBAHUSA K Pe3y/JbTATAM OCBOCHHS
AUCHUILINHBI;

OcBoenue coaepskaHust ydueOHOM OUCHMIIMHBI «MaTremMaTuka» o00ecreunBaeT
TOCTHKEHUE CTYIeHTAMH CIEAYIOIIHUX Pe3yJIbTATOB:

JIHYHOCTHBIX:

- ¢(OpPMHUPOBAHHOCTH MPEACTABICHUN O MaTeMaTHKE KaK YHUBEPCAJIbHOM SI3BIKE HAYKH,
CpEeACTBE MOICIUPOBAHMS SIBJICHHH U MPOLIECCOB, UIEIX U METONIaX MAaTEeMAaTHKUY,

- TOHMMAaHHE 3HAYUMOCTH MATE€MAaTUKH Uil HAyYHO-TEXHUYECKOTO Iporpecca,
c(pOPMHPOBAHHOCTh OTHOIIEHHS] K MAaTeMaTHKE KaK K YacTH OOIIedesOBEYEeCKOH KYJIbTYpPbI
yepes3 3HAKOMCTBO € UCTOPUEN Pa3BUTHUS MATEMATUKH, SBOJIIOLIUEN MAaTEMAaTUYECKUX UIIEH,

- pasBUTHE  JIOTMYECKOTO  MBIIUICHUS,  IPOCTPAHCTBEHHOTO  BOOOpaKEeHUS,
ANTOPUTMUYECKOHN KyJIbTYpbl, KPUTHYHOCTH MBILUICHUS] HA YPOBHE, HEOOXOIUMOM 1Jis Oyymeit
poeCCUOHATTBHOM AeSITENIbHOCTH, 1T TPOAOJDKeHHsT 00pa30BaHus U caMOOOpa3oBaHUs

- OBJIQJCHWE MAaTeMAaTUYECKUMH 3HAHUSIMU W YMEHHSIMH, HEOOXOIUMBIMH B
MOBCEAHEBHON JKM3HH, U1 OCBOGHHMS CMEXHBIX €CTECTBEHHO-HAYYHBIX IUCHUIUIMH U
IUCLUIUINH TNPO(ECCHOHANBHOTO LMKJA, NI TOJNyYeHHs o0pa3oBaHMs B OOJNACTIX, HE
TpeOyIOMMX yriIyOJIeHHON MaTeMaTHYeCKOU MOITOTOBKH;

- TOTOBHOCTb U CIOCOOHOCTH K OOpa3OBaHHUIO, B TOM HHUCJIE CamMoOOpa3OBaHUIO, Ha
NPOTSDKEHUH BCEH JKM3HM, CO3HATENBHOE OTHOIIEHHE K HENpPEepbIBHOMY OOpPa3OBaHHMIO Kak
YCIIOBHIO YCIEUTHOM MPodecCUOHANBHOMN 1 O0IECTBEHHON AeSITETbHOCTH,

- TOTOBHOCTb M CIIOCOOHOCTb K CaMOCTOSITEIbHOH TBOPUECKOW M OTBETCTBEHHOM
NesITeTbHOCTH,



- TOTOBHOCTh K KOJUIEKTHBHOW padOTe, COTPYOHHYECTBY CO CBEPCTHHKAMHU B
o0pazoBaTesbHON, OOIIECTBEHHO MOJIE3HOH, yueOHO-HCCIeN0BATENbCKOM, MPOSKTHONW U APYTHX
BUIAX AEATEbHOCTH,

- OTHOIIEHHE K NPO(HECCUOHANbHONW MAEATeNPHOCTH KaK BO3MOJKHOCTH y4acTHsl B
peLIeHUH JTUYHBIX, OOIECTBEHHbBIX, TOCYaPCTBEHHBIX, OOLICHALIMOHAIBHBIX MPOOJIeM;
MeTanpeAMeTHBIX:

- YMEeHHE CaMOCTOSITEJbHO OINPEneNsiTh LEdH AEATeNbHOCTH M COCTaBJIATH ILIAHBI
IeATeNIbHOCTH,  CaMOCTOSITEIbHO — OCYILECTBJISITb, KOHTPOJUPOBATH U KOPPEKTHPOBATh
IeSATENIbHOCTD; MCIIOIb30BaTh BCE BO3MOYKHBIE PECYPChI sl JOCTUKEHHS MOCTABJICHHBIX Liesei
U peaju3aluy [IaHOB AESTebHOCTH, BIOUPATh YCIIEIIHbIE CTPATETHH B PA3JIMUYHBIX CUTYALHSAX,

- yMeHHe MpPOAYKTUBHO OOINAThCS M B3aHMMOIEHCTBOBATH B MPOLECCE COBMECTHOI
IeATeNIbHOCTH, YYUTBIBATh MMO3MLMH JPYrUX YYaCTHUKOB JAEATENBHOCTH, 3S(PEKTHBHO
pazpernaTh KOH(JIUKTHI,

- BJaJCHHE HaBBIKAMU [103HABATENIbHOM, Y4eOHO-HCCIEN0BATENbCKOM M MPOEKTHOMN
IeATeNIbHOCTH, HAaBbIKAMH  paspelleHusi npodjeM; CmocoOHOCTP U TOTOBHOCTh K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB PELICHHs] MPAKTUYECKUX 3a7a4, MPUMEHEHHIO Pa3JIMnuHbIX
METO/I0B MO3HAHMS,

- TOTOBHOCTb U CMOCOOHOCTh K CaMOCTOATENBbHON HH(OPMAIMOHHO-IIO3HABATEIBHON
IeATeNIbHOCTH, BKJIOYAs YMEHHE OPUSHTHUPOBATHCS B PAa3JIMYHBIX HCTOYHHUKAX HH(GOpPMALIUH,
KPUTHYECKH OLEHUBaTh M HMHTEPIPETHPOBATh HH(POPMALHUIO, MOJIYyYaeMyK M3 PasIHYHBIX
UCTOYHHKOB,;

- BJAJCHUE S3bIKOBBIMU CPEJCTBAMH. YMEHHE SICHO, JIOTMYHO U TOYHO M3JaraTh CBOIO
TOYKY 3pPEHHUs], UCTIOJIb30BATh a[ICKBATHBIE S3bIKOBbIE CPENCTBA;

- BJAJICHHEe HABbIKAMH TMO3HABATENbHOW pedekcuu Kak OCO3HAHMS COBEPLIAEMBIX
IEeWCTBUI U MBICJIHTENbHBIX MTPOLIECCOB, UX PE3yJbTaTOB U OCHOBAHMM, IPAHUL] CBOETO 3HAHUS U
HE3HaHHsI, HOBBIX MMO3HABATEJBHBIX 33724 U CPEICTB ISl X JOCTHUKEHHS;

- LeNeYCTPEMJICHHOCTh B TMOHMCKAaX U TMPUHITHU pPeLIeHUH, CO0Opa3sUTeNbHOCTh M
UHTYULHS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTaBICHHUH; CIOCOOHOCTh BOCHPUHHMATh
KPacoTy U FapMOHHIO MHUPA,

MNpeIMeTHBIX:

- ¢(OPMUPOBAHHOCTD MPEACTABICHHUI O MaTeMaTHKEe KaK YaCTH MHPOBOM KYJIbTYPbI U
MeCTe MaTEeMaTHKH B COBPEMEHHOW LUBUIM3ALMH, CIIOCOOAaX OMUCAHUS SBJICHHN PealibHOTO
MHpa HA MATEeMaTHYECKOM SI3BIKE;

- ¢hOpPMHPOBAHHOCTh MPEACTABICHUI O MATEMATHYECKUX TMOHSATHSAX KaK BaKHEWUIINX
MaTeMaTUYECKUX MOMAEJNSX, MO3BOJSIOLUIMX OMHCHIBATD W H3y4aTb pasHble MPOLECCHl U
SIBJICHUS,

- TNOHMMaHHE BO3MOXXHOCTH AaKCHOMATHYECKOrO TIOCTPOCHHUS MAaTeMaTHYeCKHX
TEOpHI,

- BIAJCHHE METOAaMH [OKAa3aTeJbCTB W AJTOPUTMOB pELICHHS, YMEHHE HX
PUMEHSITh, IPOBOIUTH 10KA3aTeJIbHbIE PACCYKICHHUS B XOJe PEIIeHHUs 3a1a4;

- BJIaJilcHHE CTaHAAPTHBIMH NMPUEMaMH PELICHHs PAllMOHAJbHBIX U UPPALMOHANbHBIX,
MOKa3aTeNIbHBIX, CTEMEeHHbIX, TPUTOHOMETPHUECKHX YPAaBHEHUH M HEPABEHCTB, UX CHCTEM;
UCMOJb30BAHHE TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM, B TOM 4YHCJIE [Jisl TOMCKa MyTH
peLIeHHs 1 WJUTIOCTPALIMK PeIleHUs] YPABHEHHI U HEPABEHCTB;

- ¢hOpMHPOBAHHOCTh MPEACTABICHUI 00 OCHOBHBIX MOHATUSAX MaTEMaTHYECKOrO
aHalM3a M UX CBOWCTBAX, BJaJE€HHE YMEHHUEM XapaKTepuU30BaTb MOBeneHue (QyHKUUH,
UCIOJb30BAHKE MOJYUYEHHbIX 3HAHUH IJIs1 OMMCAHUS M aHAJIN3a PeasIbHbIX 3aBUCUMOCTEH;

- BJAJCHHE OCHOBHBIMH TMOHSTHSIMH O IUIOCKUX M  MPOCTPAHCTBEHHBIX
reoMeTpu4eckux (QUrypax, iX OCHOBHBIX CBOWMCTBAX;

- c(popMHPOBAHHOCTh YMEHHUsI PACO3HABATh MeOMETpUYECKHe (PUTYpbl HA YepTekKax,
MOJENIIX U B peajbHOM MHUpE; MPUMEHEHHE H3YUYEHHBIX CBOMCTB reOMeTpu4eckux puryp u
(bopMyJ1 IS peLIeHHsI FeOMETPUYECKHX 3a7a4 U 3a7a4 ¢ IPAKTHYECKUM COIEPIKaHHEM;



- c(hOpPMHPOBAHHOCTb TMPEACTABICHUI O TIpoLeccax U SIBICHUSX, HMEIOLINX
BEPOATHOCTHBINA XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaJbHOM MHPE, OCHOBHBIX
MOHATUSAX 3JIEMEHTAPHOU TEOPUU BEPOSITHOCTE,

- YMEHHUI HaXOOUTh U OLIEHUBATH BEPOSITHOCTU HACTYIUICHHS COOBITUH B NPOCTEHIINX
MPAKTUYECKUX CUTYaLUsIX U OCHOBHBIE XaPAKTEPUCTUKHU CIyYAWHBIX BEJIUYUH,

— BJAJAEHHE HABBIKAMU HCIOJNB30BAHMS TOTOBBIX KOMIBIOTEPHBIX NPOTPaMM NpPHU
PELICHUN 3a1a4.

Pasznen I. BeInyCKHHK HAY4YHTCS I11. BeInyCKHHUK NOJTy4YHT
BO3MO’KHOCTb HAYYHTbCS
IHenu ocBoeHMs Jlist ucronb3oBaHus B JIns pa3BUTHS MBILLICHUS,
npeaMera MOBCEIHEBHON XU3HU U HCIIOJIb30BAaHUs B [IOBCETHEBHOM
o0ecrieueHns1 BO3MOXKHOCTH JKU3HU M 00ECTIEUeHUsT BO3MOKHOCTH
YCHEUIHOTO NPOAOJIKEHUS YCHELHOr0 NPOAOJIKEHUS
00pa30oBaHUs MO CMIEMUATBHOCTSM, | 00pa30BaHUs MO CIELUATBHOCTSM, HE
HE CBA3aHHBIM C IPUKJIAIHBIM CBSI3aHHBIM C MPUKJIAAHBIM
HCIIOJIb30BAHUEM MAaTEMATHK HCIIOJIb30BAHUEM MATEMATHK
DJIeMeHTbI TpebGoBanus K pe3yjbTaTam TpedoBanus Kk pesyJjbraTam
TEOPUH — OnepupoBarb Ha 0a30BOM — OnepupoBaTb4 NOHITUAMM:
MHOKECTB H ypOBHE3 MOHATUAMHU | KOHEYHOE KOHEYHOE MHOKECTBO, 3JIEMEHTHI
MATEMATHYECKOH | MHOJKECTBO, 3JIEMEHT MHOKECTBA, | MHOXKECTBA, MOJMHOKECTBO,
JIOTMKH MOAMHOKECTBO, NIEPECEUCHNE U nepeceueHne U OObEIMHEHNE
00BeTMHEHNE MHOXKECTB, MHOX€ECTB, YHCJIOBbIE MHOKECTBA HA
YHCJIOBBIE MHOXXECTBA HA KOOPAWHATHOM NPsAMOIA, OTPE30K,
KOOPJHMHATHOM NPSIMOM, OTPE30K, UHTEPBAJI, MOJIyUHTEPBAL,
WHTEPBAJI, — OMEPUPOBATH HA MPOMEKYTOK C BBIKOJIOTOW TOYKOM,
0a30BOM yPOBHE MOHATUSIMH: rpadUIecKoe MpencTaBIeHue
YTBEPXKACHUE, OTPULIAHUE MHOX€ECTB Ha KOOPAUHATHON
YTBEPKAEHUsS], UICTUHHBIE U MJIOCKOCTH, — ONEPUPOBATH
JIO’KHBIE YTBEPIKIEHUs, TPUYHHA, MOHATHUSIMU: YTBEPKACHUE,
CJIeICTBUE, YACTHBIN Cily4ai OTPULIAHUE YTBEPXKACHUS, ICTUHHBIC
00I1Iero yTBep >KACHuUs, U JIOXKHbIE YTBEP>KIEHUs, IPUIMHA,
KOHTPIIpUMEp; — HAXOAUTD CJIEAICTBUE, YACTHBIN CITy4ail o0mero
nepeceyeHre U OObeAMHEHNE ABYX | YTBEPXKACHUS MPUHAIIEKHOCTh
MHOX€ECTB, IPEJCTABIECHHbIX 3JIEMEHTA MHOXECTBY, — HAXOJUTh
rpadpuuecKy Ha YUCIOBOH MPSIMOH;, | mepecedeHne u 00beTnHEHHE
— CTPOUTB HA YUCIIOBOU MPSIMOU MHOX€ECTB, B TOM YHCJIE
MOAMHOKECTBO YUCJIOBOTrO NPEACTABICHHBIX Tpaduyecku Ha
MHOXECTBA, 3aJaHHOE YUCJIOBOW NMPSIMOU U HA
MPOCTEUIINMH YCIOBUAMHU, — KOOPJAMHATHON MJIOCKOCTH;, —
Pacro3HaBaTh JIOXKHBIE MIPOBOJIUTH JOKA3ATENbHbBIE
YTBEP KIEHHSI, OLTUOKH B paccykaeHus Ayt 0OOCHOBaHUS
PACCyKIEHHSX, B TOM YHCIIE C UCTUHHOCTH yTBEPKIeHUuN. B
UCTIOJIb30BAHUEM KOHTPIIPUMEPOB. | MMOBCEIHEBHOM JKU3HU U IIPU
B noscenHeBHON KU3HU U NIPU WU3Y4YEHUU APYTUX NPEAMETOB. —
WU3YYEHUU APYTHUX MPEAMETOB. — HCIIOJIb30BATh YUCJIOBBIE MHOXKECTBA
HCTIOJIB30BATh YHUCIIOBBIE Ha KOOPAUHATHOMN NpsIMOM U Ha
MHOX€ECTBA HA KOOPAUHATHON KOOPAMHATHOMN MJIOCKOCTH JJIs1
MPSIMOM [J1s1 OTIMCAaHUS PEAIbHbBIX OMHUCAHUS peabHBIX MPOLECCOB
MIPOLIECCOB U SIBJICHUI;, — YTBEPXKACHUS, KOHTPIIPUMED, —
MPOBOJUTH JIOTUYECKHE MIPOBEPSTH
PacCykKJIE€HUs B CUTyaLUsAX MPUHAAJIEKHOCTD 3JIEMEHTA
MOBCEHEBHON XU3HU MHO>KECTBY; — HaXOJUTh




nepeceyeHne u OObeAMHEHNE
MHOX€ECTB, B TOM YUCJIE
NPEACTABICHHBIX Tpaduyecku Ha
YUCJIOBOW NMPSIMOU U HA
KOOPAWHATHOM MIIOCKOCTH,, —
MIPOBOJIUTH JOKA3ATENbHbBIE
paccykaeHus A1 00OCHOBAHUS
WUCTUHHOCTH yTBep>KAeHu. B
MOBCEIHEBHOMN XXU3HU U MIPU
WU3Y4YEHUU APYTUX NPEAMETOB. —
HCIIOJIb30BATh YUCJIOBBIE MHOXKECTBA
Ha KOOPAMHATHOW MPsIMOM U HA
KOOPAMHATHOMN MJIOCKOCTH JJIs1
OMNMUCAaHUs PeaNbHbIX MPOLECCOB U
SIBJIEHUI1, — IPOBOAUTH
NOKa3aTeNbHbIE PACCYKICHHUS B
CUTyalUsIX IOBCEIHEBHON JKU3HH,
IIPU PELIEHUH 3a/a4 U3 APYrux
MIPEAMETOB

Yucaa u
BbIPaKeHMsI

— OnepupoBarh Ha 6a30BOM
yYPOBHE MOHATUSAMH: LIEII0E YUCIIO,
IENUMOCTD YUCeNT, OOBIKHOBEHHAS
podb, necsaTayHast 1poodb,
pPaLMOHAIBHOE YUCIIO,
NpUONMKEHHOE 3HAUCHUE YHCII,
9acTh, 10JIs, OTHOLICHUE, MTPOLIEHT,
NOBBIIIEHNE U TIOHW)KEHUE Ha
3alaHHOE YHCJIO MPOLIEHTOB,
MacIuTad; — OnepupoBaTh Ha
6a30BOM ypOBHE MOHATUSIMH:
norapudm yucna,
TPUTOHOMETPHUECKAs] OKPYKHOCTb,
rpajycHas Mepa yriia, BeIM4MHa
yIJia, 3aJaHHOrO TOYKOHN Ha
TPUTOHOMETPUYECKON
OKPY’KHOCTH, CHHYC, KOCHUHYC,
TAHT€HC ¥ KOTAHT€HC YTJIOB,
UMEFOIIUX MTPON3BOJIbHYIO
BEJIMYUHY, — BBITIOJHATD
apudmernueckue 1eUCTBUS C
LIEJIIMU U PAIllIOHAIbHBIMU
YHCIIAMH; — BBIITOJIHATD
HECJIOJKHBIE TPE0Opa3OBaHMS
YHUCJIOBBIX BBIPA’KEHUM,
COIEPIKALINX CTETIEHH YHCe, JTHOO
KOPHH M3 YUCe, THO0 JorapudpmMbl
YHCeN, — CPABHUBATh
PaLMOHAIIBHBIE YHCIIA MEXKITY
co00ii; — OLIEHNBATh U CPABHUBATH
C palOHAJIbHBIMU YHCITAMHU
3HAYCHUS 1IEJIbIX CTEIEHEH YMCell,
KOpPHEW HaTypaJIbHOW CTENEHU U3

— CBobonHO onepupoBarthb
MOHSITHSIME. LIEJIOE YUCIIO, AETUMOCTh
qucel, OOBIKHOBEHHAs PO0b,
JecsiITUYHAs APOoOb, paloHATbHOE
YHCII0, TPUOIMKEHHOE 3HAUECHUE
YHCJIA, YACTh, IOJIsI, OTHOIICHHE, Ha
3aJJaHHOE YMCJIO MPOLIEHTOB,
MacIiTad, — MPUBOAUTH MPUMEPHI
YHCEJI C 3aJaHHBIMU CBOMCTBAMH
JETUMOCTH;, — ONIEPUPOBATH
MOHSITHSIME: Jiorapudm duca,
TPUTOHOMETPHUYECKAsi OKPYKHOCTb,
panuaHHas U TpajyCHasi Mepa yria,
BEJIMYMHA YIJIa, 3aJaHHOTO TOYKOW Ha
TPUTOHOMETPUYECKOU OKPYIKHOCTH,
CUHYC, KOCHHYC, TAHT€HC U
KOTQHTEHC YTJIOB, HMEFOIINX
MPOU3BOJIbHYIO BEJIUYHHY, YMCHIA € U
7T, — BBITIOJHSTH apU(PMETHIECKIE
NEeHCTBUS, cOYeTasl yCTHBIE U
MUCHMEHHBIC TIPUEMBI, TPUMEHSISI TIPU
HEOOXOMMOCTH BBIUUCTUTEILHBIC
MPOLIEHT, MOBBIIIEHUE U TOHKSHUE
YCTPOHCTBA, — HAXOUTH 3HAYCHHUSI
KOPHSI HATypPaJIbHON CTEIEHH,
CTETICHH C PAllOHATBHBIM
nokasaresieM, Jorapudma, HCIoab3yst
npu HeOOXOIUMOCTH
BBIUUCJIUTENIbHBIE YCTPOICTBA, —
MOJIb30BATHCS OLICHKON U MPUKUIKON
MPY MPAKTUYECKUX pacyerax; —
MIPOBOANTH MO U3BECTHBIM (hOpMYJIaM
U IIPaBUJIaM PEoOpPa3OBAHMS




qHCel, JIorapu(MOB YUCEN B
MPOCTBIX CIy4asix; — H300paXkaThb
TOYKaMH Ha YUCJIOBOU NMPSIMON
LieJIble U pallMOHAJIbHbIE YHMCIIA, —
n300pakaTh TOUKAMH HA YHCIIOBOM
MIPsIMOH LieNIble CTENEHU YHCel,
KOPHHU HATYPaJIbHOH CTETICHH M3
qrced1, JorapugMel yuces B
MPOCTBIX CJIy4asiX; — BBITOJIHATD
HECJIOJKHBIE TPE0Opa3OBaHMS
LENBIX U APOOHOPAIIOHABHBIX
OYKBEHHBIX BBIPAKECHHIA; —
BBIPAKATh B MPOCTEHIINX CITydasx
U3 PaBEHCTBA OAHY NIEPEMEHHYIO
4yepe3 APyrue; — BIYUCIATD B
NPOCTBIX CIIy4YasiX 3HAYCHUS
YHCIIOBBIX U OYKBEHHBIX
BBIPAKECHUI,

OCYIIECTBJISIST HEOOXOIUMBIE
MIOJICTAHOBKH H ITPpeoOpa3oBaHust; —
n300pakaTh CXEMAaTUUYECKH YOI,
BEJIMYMHA KOTOPOT'O BBIPAXKEHA B
rpagycax; — OL€HUBATb 3HaKU
CHUHYCa, KOCHHYyCa, TAHI'€HCAa,
KOTaHI'€HCA KOHKPETHBIX yIiioB. B
MOBCEIHEBHOMN XXU3HU U MIPU
U3yUYEHHUH JPYTruX yueOHbIX
NPEIMETOB. — BBIIOJHATD
BBIUUCIICHHS [TPH PELICHUU 33134
MPaKTUYECKOIO XapakTepa; —
BBIMOJIHATD MPAKTHYECKUE PACUETHI
C UCMOJb30BaHUEM NIPU
HEOOXOIMMOCTH CIIPABOYHBIX
MaTepHaJioB U BEIYHCIUTEIbHBIX
YCTPOMCTB; — COOTHOCUTH
peabHbIE BETMYHHB,
XapaKTEPUCTUKN OOBEKTOB
OKpY2Kalo1llero Mupa ¢ ux
KOHKPETHBIMHU YHCJIOBBIMU
3HAUYEHUSIMHU; — UCIIOJIb30BaTh
METOJIbI OKPYTJICHHUS,
NpUONMKEHUS ¥ IPUKUIKU TIPU
peLIeHNH MPAKTUIECKHUX 3a/1a4
MOBCEHEBHON XU3HU

OYKBEHHBIX BBIPAKEHHHH,
BKJIFOYAOIUX CTETECHHU, KOPHH,
Jorapu(pMbl U TPUTOHOMETPHUYECKHUE
($YHKIMH; — HAXOIUTh 3HAYCHUS
YHCIIOBBIX U OYKBEHHBIX BBIPAKEHHHH,
OCYIIECTBJISIS HEOOXOTUMbIE
MIOJICTAHOBKH H ITpeoOpa3oBaHus; —
n300pakaTh CXEMAaTUUYECKH YOI,
BEJIMYMHA KOTOPOTO BBIPAKEHA B
rpajycax Wi paguaHax; —
UCTIOJIB30BATh TPU PEIIEHUH 3a1a4
TabJINYHbIE 3HAYCHHS
TPUTOHOMETPHUECKNX (PYHKIIMH
YTJIOB; — BBIIIOJIHATH IEPEBOA
BEJIMYMHBI YTJIa U3 PaJUaHHON MEPhI
B IpaAyCHYIO U obpatHo. B
MOBCEIHEBHOMN XXU3HU U MIPU
U3yYEHUH OPYrux yueOHbIX
NPEAMETOB. — BBINOJHATD NEHCTBUS C
YHCJIOBBIMH JAHHBIMH MTPU PELICHUN
3a/1a4 MPakTUYECKOrO XapakTepa u
3a/1a4 U3 Pa3IMYHbIX 00acTei
3HAHUMN, UCIIONB3Ysl IPU
HEOOXOIMMOCTH CIIPaBOYHBIE
MaTepHalbl U BBIYUCIUTEIbHbIE
YCTPOMCTBA, — OLICHUBATb,
CPaBHHUBATh M UCTIOJb30BATh MPU
peLIeHNH MPAKTUIECKHUX 3a/1a4
YHCJIOBBIE 3HAUSHHS PEAIbHBIX
BEJIMYHMH, KOHKPETHBIE YUCIIOBBIE
XapaKTEPUCTUKU OOBEKTOB
OKPY’KaIoIIero Mupa

YpaBHeHusi u
HepaBeHCTBA

— Pemate nuHeNHbIE yPaBHEHUS U
HEPaBEHCTBA, KBAAPaTHbIC
yYPaBHEHHUSI, — pelaTh
JorapupMUUECKHe YPaBHEHUS
Bunaloga(bx +c)=dmu
npocTelIe HepaBeHCTBa BUaa 10g
a x < d; — pemath MoKa3aTeIbHBIE

— Pemats pannoHasibpHbIE,
NOKa3aTeNbHbIe U JIorapuMUIECKHE
YPaBHEHHsI U HEPABEHCTBA,
MPOCTENUIINE HPPALIUOHAIIBHBIE U
TPUTOHOMETPUYECKHUE YPABHEHUS,
HEPaBEHCTBA U UX CUCTEMBI, —
HCIIOJIb30BAaTh METOABI PELICHUS




ypaBHeHUs1, Buaa a bx+c=d (rze d
MO>KHO TIPEACTABUTh B BHIE
CTENEeHU C OCHOBAHHEM a) U
NpOCTeHIINe HEPAaBEHCTBA BUIA & X
<d (roe d MOXXHO MPENCTaBUTD B
BUJIE CTEIIEHU C OCHOBAHHEM a);. —
NPUBOUTH HECKOJIBKO IPUMEPOB
KOpHEH MpOCTENIIEero
TPUTOHOMETPHUECKOT O YPaBHEHUS
BHUJA: SINX =, COSX =a, tgX = a,
ctg X = a, rme a — TabInIHOe
3HAYEHUE COOTBETCTBYIOLIEH
TPUTOHOMETpHUecKor GpyHKuuu. B
MOBCEIHEBHON XU3HU U MIPU
U3yUYEHHUH APYTUX MPEIMETOB: —
COCTABJIATD U PeIIaTh YPABHEHUS U
CHCTEMBbI YPaBHEHUH TIPH PEIIeHUN
HECJIOJKHBIX MPAKTHYECKUX 33124

ypaBHEHUII: IpUBEACHNUE K BUIY
«IIPOU3BENEHUE PABHO HYJIO» WIH
«4YaCTHOE PaBHO HYJIIO», 3aMEHA
MEePEMEHHBIX, — UCIOJB30BATh METON
WHTEPBAJIOB ISl PELICHUS
HEPaBEHCTB, — UCIOJIb30BATh
rpadUIeCcKuil METOA st
NPUOTMKEHHOTO PEIIeHHS
YPaBHEHUI U HEPABEHCTB, —
n300pakaTh Ha TPUTOHOMETPUIECKOM
OKPY>KHOCTH MHOX€ECTBO PELIEHUN
MPOCTENIINX TPUTOHOMETPUUECKUX
YPaBHEHUI U HEPABEHCTB, —
BBIMOJIHATE OTOOP KOpHEH ypaBHEHHI
WJIN PELIEHUN HEPaBEHCTB B
COOTBETCTBUU C NOMOJIHUTENbHBIMU
YCJIOBUAMHU U OrpaHudeHusiMU. B
MOBCEIHEBHOMN XXU3HU U MIPU
U3yYEHUH OPYrux yueOHbIX
MIPEAMETOB. — COCTABJIATh U pelIaTh
ypaBHEHUsI, CUCTEMBI YPABHEHUN U
HEPaBEHCTBA NPU PELICHUH 3a4a4
Apyrux yueOHbIX IPEAMETOB; —
HCIIONIb30BATh YPaBHEHUS U
HEPaBEHCTBA JJIs1 TOCTPOEHUS U
UCCJIeNOBAaHMs IPOCTEHIINX
MaTE€MaTUYECKUX MOJENEN peanbHbIX
CUTyalui WIN NPUKJIAIHBIX 3a8a4; —
YMETb UHTEPIPETHPOBATD
MOJIyYEHHBIN MIPU peIIeHnn
YPaBHEHUsI, HEPABEHCTBA WIH
CHUCTEMBI PE3YyJIbTAT, OLICHUBATD €r0
paBaononodue B KOHTEKCTE
3aaHHOM peaJbHON CUTYalUy WU
MIPUKJIAAHON 330241

DyHKIUH

— OnepupoBarh Ha 6a30BOM
yPOBHE MOHATUSMH: 3aBUCHMOCTb
BEJIMYMH, (PYHKLHS, apTyMEHT U
3HadeHue PyHKINH, 00NacTh
OTIpenesIeHUs] 1 MHOXKECTBO
3HaueHnH PyHKINH, rpaduk
3aBHUCUMOCTH, rpaduk QyHKIHH,
HyJU QYHKLHH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA, BO3PACTaHUE
HA YUCJIOBOM MPOMEXKYTKE,
yObIBaHHE Ha YHCIOBOM
MPOMEXKYTKe, HaubobIIee 1
HaVMEHbIIee 3HaUeHUE (PyHKINH
HA YUCJIOBOM IPOMEKYTKE,
nepuoauyeckas GyHKUUs, TEPHOL;
— orepupoBaTh Ha Oa30BOM ypOBHE
NOHSATHSIMU: TIpsiMasi 1 oOpaTHas

— OnepupoBaTh NOHATUAMHU:
3aBHCHMOCTD BEJIMYHH, (PYHKLIUS,
apryMeHT U 3Ha4YeHue QpyHKIuH,
0o0nacTh OnpeeIeHNs] U MHOKECTBO
3HaueHNH PyHKIHH, Tpaduk
3aBHUCHMOCTH, rpaduk QyHKIHH,
HYJIH QYHKIUH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA, BO3PACTAHUE HA
YHCIIOBOM MPOMEXKYTKE, YObIBAaHHE HA
YHCIIOBOM MPOMEXKYTKE, HAauOoblIee
U HaMMeHbIlee 3HaUeHNe QyHKIINH Ha
YHCIIOBOM MPOMEKYTKE,
nepuoaudeckas GyHKUUS, TEPHOA,
YeTHas U HeueTHas! PyHKLNH, —
OIEePHPOBATH MOHATHIMH O0paTHas
NPONOPLHOHAIBHOCTD, IMHEHHAS,
KBaJPaTUYHAs, JJOrapupMUIecKas 1




NPONOPLUHNOHATIBHOCTD JIMHEHHAS,
KBaJpaTHYHAas, JJorapupmMudeckas
U TIOKa3aTenbHas PyHKLNH,
TPUTOHOMETPHUECKUE PYyHKIUH; —
pacrio3HaBathb rpaguKu
3JIEMEHTAPHBIX QYHKIHHA: MPsIMOH
1 0OpaTHOH MPOMOPIHOHATBHOCTH
, TUHEWHOM, KBaJpaTUYHOMH,
JorapupMUIECKOH U
NOKa3aTeIbHON (PyHKIUH,
TPUTOHOMETPHUECKUX (QYHKLUUHN; —
COOTHOCHTD rpadpuKu
3JIEMEHTAPHBIX QYHKIHUHA: MPsIMOH
1 0OpaTHOH MPOMOPIHOHATBHOCTH
, TUHEWHOM, KBaJpaTUYHOMH,
JorapupMUIECKOH U
NOKa3aTeIbHON (PyHKIUH,
TPUTOHOMETPHUECKUX (PYHKIMI C
(dbopMynaMu, KOTOPBIMU OHH
3a/laHbl; — HAXOIUTh IO rpaduKy
npUONMKEHHO 3HAYEHUS (PYHKLIIUU
B 33/IaHHBIX TOUKAX, — OMPENEISTh
no rpaduky cBOMCTBa PyHKIIH
(HyJH, TPOMEXKYTKH
3HAKOITOCTOSIHCTBA, MMPOMEXKYTKH
MOHOTOHHOCTH, HAaHOOJIbIINE U
HAMMEHBIINE 3HAYEHUS U T.11.); —
CTPOHTD 3CKH3 rpaduka QyHKIHH,
YAOBJIETBOPSIFOLLEH IPUBEIEHHOMY
HabOpy ychnoBHi (IPOMEKYTKH
BO3pacTaHus1 / yObIBaHUS,
3HaueHne (PYHKIHUU B 3aJaHHON
TOYKE, TOUKH SKCTPEMYMOB U T.11.).
B noBcenHeBHOH JKU3HU | ITPH
U3yUYEHHUH APYTUX MPEIMETOB: —
OTpenesATh 1o rpadukam
CBOWCTBA PEAbHBIX MPOLIECCOB U
3aBUCUMOCTeH (Hauboplme u
HAMMEHBIINE 3HAYCHUS,
NPOMEKYTKH BO3PACTAHHA U
yOBbIBaHMS, TPOMEKYTKH
3HAKOIOCTOSIHCTBA | T.11.); —
UHTEPIPETHPOBATH CBOWCTBA B
KOHTEKCTE KOHKPETHOU
MPAKTUYECKON CUTYyaIuU

nokasarejbHast QyHKIIHH,
TPUTOHOMETPHUECKHe PyHKIUH; —
OTIpeneNsATh 3HaUeHHe (PyHKIUH 10
3HAYEHHIO apTyMEHTa MPH
Pa3JIMYHBIX CrIOCO0ax 3adaHHUs
¢byHKIMU; — CTPOUTH rpaduKu
U3y4eHHBIX (PYHKIIMH; — ONHUCHIBATD
1o rpaduKy U B MPOCTEHINNX CITy4dasx
1o ¢opMyJie MOBeIEHNE U CBOWCTBA
(byHKUMIA, HAXOOUTH MO rpaduKy
(byHKIMHU HanOONBIINE U
HAVMEHBLINE 3HAYECHUS, — CTPOUTH
3cKku3 rpaduka QyHKLINH,
YAOBJIETBOPSIIOLIEH IPUBEICHHOMY
Habopy yCIOBHI (IPOMEXKYTKH:
npsiMasi 1 BO3pacTaHus/yObIBAaHUS,
3HaueHne (PyHKIHUU B 33JaHHOM
TOUYKE, TOYKH SKCTPEMYyMOB,
ACHMIITOTBL, HYJIH QYHKIUH U T.11.); —
pelaTh ypaBHEHUs, MPOCTENIINE
CHCTEMbI yPaBHEHHH, UCIIONb3YsI
cBoiicTBa PyHKUMH 1 uX rpadpukos. B
MOBCEIHEBHOMN XXU3HU U MIPU
U3yYEHUH JPYTruxX yueOHbBIX
NPEAMETOB. — ONPENEISITH 10
rpadvKkaM 1 UCTIOJIb30BATH JJIsI
peLIeHHsI TPUKJIATHBIX 3a/1a4
CBONCTBA peajbHbIX IPOLIECCOB U
3aBUCHMOCTEH (HaubosbLIe u
HAVMEHBLINE 3HAYECHUS, TPOMEKYTKH
BO3pacTaHus U yObIBAaHUS (PYHKIIUH,
MPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
ACHMIITOTHI, IEPUON U T.I1.); —
UHTEPIPETHPOBATH CBOWCTBA B
KOHTEKCTE KOHKPETHOMN
MPaKTUYECKONU CUTYaLuH;, —
OTIpPeneNsATh O rpadpuKam
MIPOCTENIINE XapaKTEPUCTUKU
NEPUOUIECKUX MPOLIECCOB B
OMOJIOTHH, SKOHOMUKE, MY3bIKE,
PamuOCBsA3H U Ap. (AMILUTUTY/A,
Nepuo U T. 1.

DIeMeHThI
MATEMATH
YeCKOro aHAJIH3A

— OnepupoBarb Ha 0a30BOM
YPOBHE MOHATUSIMU: IPOU3BOAHAS
(YHKLMH B TOUKE, KacaTeJbHas K
rpaduKy GYHKINH, TPOU3BOIHAS
(YHKLUK; — OMpPeAessiTh 3HAUCHHE
MPOU3BOAHON (PYHKLHU B TOUYKE MO
N300paKEHHIO KacaTeJIbHOM K

— OnepupoBaTh MOHSATUSIMU:
NPOM3BONIHAS (PYHKIIUHU B TOUKE,
KacaTenbHas K rpaduky QyHKIuH,
NPON3BONHAS (PYHKIIUH, — BBIYUCIIATD
MPOM3BOIHYIO OTHOUWIEHA,
MHOTOYJIEHa, KBaPaTHOrO KOPHS,
POM3BOJIHYIO CYMMbI (OYHKIIHIH; —




rpaduKy, MPOBEACHHOMN B 3TOH
TOUKE; — peIlaTh HECIOKHBIE
3a/la4M Ha IPUMEHEHHUE CBSI3U
MEXIY MPOMEKYTKaMHU
MOHOTOHHOCTH U TOYKaMHU
3KCTpeMyMa (PyHKIHH, C OTHOM
CTOPOHBI, M TPOMEKYTKAMHU
3HAKOIOCTOSIHCTBA M HYJISIMU
NPOM3BOIHON 3TOH QYyHKIINH — C
npyroi. B noBcenqHEeBHOM )KU3HU U
NPU U3YYEHUH APYTHX MPEAMETOB—
NOJIB3YACh rpaduKam,
CPaBHUBATh CKOPOCTH BO3PACTaHHUS
(pocta, MOBBILIEHHUS, YBEIHUCHHUS U
T.I1.) WINA CKOPOCTH YObIBAHHUS
(mapeHust, CHIDKEHHSI, YMEHbIICHUS
U T.I1.) BEJIMYUH B PEaJbHbBIX
nporieccax; — COOTHOCHTb Ipadpuku
peabHBIX MPOLIECCOB U
3aBUCUMOCTEH C UX ONMHUCAHUSIMH,
BKJIFOYAIOIIUMH XapaKTEPUCTHKU
CKOPOCTH M3MEHEHUs (OBICTPBIN
POCT, TUTABHOE MOHIKEHHE H T.11.);
— UCTIONB30BaTh rpaduku
peabHBIX MPOLIECCOB ISl PEILSHHS
HECJIOJKHBIX MPEIMETOB!
NPUKJIAHBIX 337124, B TOM YHCIIEe
omnpenesisi o rpaduKy CKOpOCThb
XOJIa MpoLecca.

BBIYUCIISITH IPOU3BOHBIE
3JIEMEHTAPHBIX PYHKIUI U UX
KOMOMHALWIH, UCTIONB3YSI
CIPaBOYHBIE MATEPHAIIBL, —
HCCIIEIOBATh B MPOCTEHIIINX CIyYastx
(yHKIMY HA MOHOTOHHOCTb,
HAXONUTh HANOONbLINE U
HAMMEHbIINE 3HAUeHUs (PyHKIUH,
CTPOUTD Ipag K MHOTOUJICHOB H
MPOCTEUIINX PALIMOHAIBHBIX
(GYHKIUH ¢ UCTIOB30BAHUEM
amrapara MaTeMaTHYECKOrO aHaJIN3a.
B noBcenHeBHOH KHU3HU U ITPH
U3yYEHUH OPYrux yueOHbIX
NPEIMETOB: — PellaTh MPUKJIaTHbIE
3amauu u3 Ouojoruy, QU3NKH,
XUMHH, 3KOHOMHUKH U IPYTHX
NPEIMETOB, CBS3aHHBIE C
UCCIIEIOBAHUEM X aPAKTEPUCTUK
peabHBIX MMPOLIECCOB, HAX OXKIEHHEM
HanOONBIINX U HAMMEHBIINX
3HAYEHUH, CKOPOCTU U YCKOPEHHUs U
T.I1.; — UHTEPIPETUPOBATH
MOJIyYEHHBIE PE3YJIbTAThI

Crarucruka u
Teopust
BepPOATHOCTeEI,
JIOTHKA H
KOMOHHATOPHUKA

— OnepupoBarh Ha 6a30BOM
ypPOBHE OCHOBHBIMHU
OINUCATEIbHBIMU
XapaKTEPUCTUKAMH YHCIOBOTO
Habopa: cpenHee apudmernueckoe
MeaMaHa, HauOoJIbIlIee U
HaVMEHbIIIee 3HAUCHUS, —
OnepupoBaTh Ha Oa30BOM ypOBHE
MOHSATHSIMH: 4aCcTOTa U
BEPOSITHOCTD COOBITHS, CITyYaiiHBIHI
BBIOOP, OMBITHI C
PaBHOBO3MOKHBIMH
3JIEMEHTAPHBIMU COOBITUSAMU; —
BBIUUCIISATH BEPOSITHOCTU COOBITHIA
Ha OCHOBE ITO/ICYETa YNCJIa
UCXOJ0B. B MOBCENHEBHON KU3HU
U TIPH U3YYEHUH IPYTUX
NPEIMETOB. — OLICHUBATH U
CPaBHHUBATh B MPOCTBIX CITyHasX
BEPOSITHOCTH COOBITUH B pealbHON
JKU3HH, — YUTATh, COTIOCTABIISTh,
CpaBHHUBATh, HHTEPIPETHPOBATD B
NPOCTHIX CJIYyHasIX peabHbIC

2

— Umets npencrasneHue o
JUCKPETHBIX U HENPEPBIBHBIX
CJIy4aiHbIX BEJIUYMHAX U
pacrpeneneHusx, O He3aBUCUMOCTH
CJIy4aiHbIX BEJIUUYUH, — UMEThb
MpeCTaBIeHNe O MAaTEMaTHYECKOM
O’KUJAHUU U JTUCIIEPCUU CITyualHbIX
BEJIMUUH; — UMETh MPEACTaBIEHUE O
HOpPMAaJIbHOM paclpeaeeHuu 1
npuMepax HOPMallbHO
pacrpeneseHHbIX Cy4ailHbIX
BEJIMYUH; — MOHUMATb CyTh 3aKOHA
OOJBIINX YHCENT U BBIOOPOYHOTO
METOJIa U3MEPEHUSI BEPOSITHOCTEH;, —
UMETb MPEICTaBIeHNE 00 YCIOBHON
BEPOSATHOCTH U O MOJIHOH
BEPOATHOCTH, IPUMEHSITh UX B
pelleHnH 3a7a4; — UMeTh
MPEICTaBICHNE O BaKHBIX YaCTHBIX
BUJIAX paclpeaeneHnuii U IPUMEHSTh
UX B pelIeHHHU 33]a4;, — UMeTh
IIPECTaBIeHNUE O KOPPeIsALuU
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JlaHHbIE, TPEACTABJICHHbIEC B BUIE
TabnuL, auarpamm, rpauKkoB

CIyYaillHbIX BEJIUYMH, O JIUHEHHON
perpeccud. B moBCceHEBHON KU3HU U
IPYU U3YUEHUH JPYTUX NPEIMETOB: —
BBIUUCJISITh WJINU OLIEHHUBATh
BEPOSITHOCTH COOBITUH B pealbHON
JKU3HH, — BBIONPATh NOAXONISLIHE
METOABI MPENCTaBIEHUs] 1 00padOTKU
JAHHBIX, — YMETb pellaTh HECIOKHbIE
3a/1a4u Ha IPUMEHEHHE 3aKOHa
OOJNBIINX YHCE B COL[HOJIOTHH,
CTpaxOBaHUM, 3/I[paBOOXPAHEHUH,
obecrnieueHnH 6€30MaCHOCTH
HACEJIeHUs B YPE3BbIYAHBIX
CUTYaLUsAX

TexcToBbIE
3agaadu

— Pemate HECJIOXKHBIE TEKCTOBBIE
3a1a4M Pa3HBIX THIIOB; —
aHAJIM3MPOBATh YCIOBHE 3374y,
Py HeOOXOUMOCTH CTPOHUTD ISt
€€ PeIeHNsI MAaTEMaTHIECKYIO
MOJIeJIb; — IOHUMATh U
UCTIONB30BATD JJIs PELIEHHS
3a1auu HHQPOPMAIHIO,
NPEACTABICHHYIO B BUIE
TEKCTOBOM M CUMBOJILHOM 3aITHCH,
cxeM, TabJULI, TUarpamm,
rpa¢prKOB, PUCYHKOB; —
NEHCTBOBATH 110 AITOPUTMY,
COIEPIKALIEMYCSI B YCIIOBUH
3a/1a4M; — UCITIOIb30BaTh
JIOTHUYECKUE PACCYKACHUS TIPU
peweHny 3aaa4um;, — padboraTs ¢
U30BITOYHBIMH YCIIOBHSIMH,
BbIOMpast U3 Bceil nHpOpMaLHH,
JaHHbIE, HEOOXOIUMBIE JJIs
peLIeHHs 3aJa41; — OCYLIECTBISTh
HECJIOKHBIN mepedop BO3MOXKHBIX
peLeHui, BEIONpasi U3 HUX
ONTUMAJIBHOE TIO KPUTEPHSIM,
chOpMyJIMPOBAHHBIM B Y CJIOBHH, —
aHAIU3MUPOBATh U
UHTEPIPETHPOBATDH NOJTYICHHBIC
peLIeHNs] B KOHTEKCTE YCIOBUS
3a/1a4M, BEIOMPATh PEIEHUs], He
NPOTHBOPEYALTNE KOHTEKCTY, —
pelarhb 3aja4u Ha pacyeT
CTOMMOCTH TTOKYTIOK, YCIIYT,
MOE3/I0K M T.IL.; — peIlaTh
HECJIOJKHBIE 3a/1a4H, CBSI3aHHBIE C
TOJIEBBIM Y4aCTHEM BO BJIQACHUU
bupmoii, mpeanpusiTueM,
HEJIBIYKUMOCTBIO, — PeIlaTh

— PemaTe 3a1a4n pa3HbIX THIIOB, B
TOM YHCJIE 3a4a41 NMOBBILICHHON
TPYAHOCTH, — BBIOUPATh
ONTUMAJIbHBIA METOJT PELICHHUS
3a/1a4M, PAaCCMaTPHUBAsL Pa3INIHbIE
METOABI, — CTPOUTH MOJIEJb PELICHHS
3a/1a4M, IPOBOAUTD JOKA3aTEIbHbIC
PaCCyKASHHST, — pelIaTh 3a0a4H,
Tpebyromue nepedopa BApUAHTOB,
NPOBEPKH YCIOBHH, BBIOOpA
ONTUMAJIBHOTO PE3YJIbTaTa; —
aHAJM3UPOBATh U UHTEPIIPETHPOBATD
PE3yJIbTaThl B KOHTEKCTE YCIOBUS
3a/1a4M, BBIOMPATh PEIIEHUs], He
NPOTHBOPEYAIIUE KOHTEKCTY, —
NEPEBOIUTH MPH PEIIEHIH 3aa9u
uH(pOpMaLHUIO U3 OJHOH (opMEI B
APYTYIO, UCNIONB3YS IPU
HEOOXOAUMOCTH CXEMbI, TAOJIHIIbI,
rpaduku, muarpamMmer; B
MOBCEIHEBHOMN XXU3HU U MIPU
U3y4YEHHUH APYTUX MPEIMETOB. —
pewmarb MpakTHUYECKHE 3a7auu 1
3a1a4M U3 APYTHX IPEAMETOB
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3a/la4M Ha MPOCTHIE MPOLIEHTHI
(cucTeMbl CKUIOK, KOMHUCCHH) B Ha
BBIUUCIIEHHE CJIOXKHBIX MPOLIEHTOB
B PA3JIMYHBIX CXEMax BKJIAIOB,
KPEIUTOB U UIIOTEK;, — PeluaTh
MPAKTHYECKHE 3aa4H, TpeOyroIme
UCTIOJIB30BAHUS OTPULIATEIIbHBIX
YHCEeJT. Ha OIpeesIeHIe
TEMIIEPaTypPhl, HA ONpEIeIeHUe
MIOJIOXKEHUSI Ha BPEMEHHOH ocH (10
HaIel 5pbl U [OCIE), Ha ABHKEHUE
IEHEKHBIX CPENCTB
(mpuxopn/pacxon), Ha onpeneIeHne
TTyOHHBI/BBICOTHI H T.I1.; —
UCTIOJB30BATh MOHSITHE MaclITada
IJIsl HAXOXKAEHUsl PACCTOAHUMN U
JUTMH Ha KapTax, IUlaHax
MECTHOCTH, TIJTAHAX TIOMEIIEHUI,
BBIKpOIKax, mpu padore Ha
KOMITbIOTEPE U T.I1. B
MOBCEIHEBHON XU3HU U MIPU
U3yUYEHHUH APYTUX MPEIMETOB: —
pelaTb HECIOKHBIE ITPAKTHIECKHE
3a/1a4M, BO3HUKAIOIINE B
CUTYalHsIX TIOBCEIHEBHON YKU3HM.

I'eomerpus

— OnepupoBarh Ha 6a30BOM
yPOBHE MOHATUSAMH: TOUKA,
npsiMasi, TNOCKOCTh B
IPOCTPAHCTBE, MAPAIUICIBHOCTD U
NEePIEHINKYISIPHOCTD MPSIMBIX U
TJIOCKOCTEH;, — pacro3HaBaTh
OCHOBHBIE BHJIbI MHOTOI'PAaHHHUKOB
(mpu3ma, nmupaMuaa,
MPsIMOYTOJIBHBIN NMapajuieenunes,
Ky0); — n300paxkaTe N3y4aeMble
(burypbl OT pyKH U C IPUMEHEHHEM
MPOCTBIX YEPTEIKHBIX
UHCTPYMEHTOB, — J1eJ1aTh
(BBIHOCHBIE) MJIOCKUE YEPTEKH U3
PHUCYHKOB IIPOCTBIX OOBEMHBIX
¢buryp: Bua cBepxy, cOOKy, CHH3Y;
— U3BJIEKATh UH()OPMALIUIO O
MPOCTPAHCTBEHHBIX
reOMETPHUYECKUX PUTypax,
NPEACTABICHHYIO HA YepPTEXKax U
PUCYHKAxX; — IPUMEHSTb TEOPEMY
IMugaropa npu BEIMUCIEHUH
3JIEMEHTOB CTEPEOMETPUIECKUX
¢buryp; — HaxoaUTh OOBEMBI U
MJIOLIAY TOBEPXHOCTEN
MPOCTEHIINX MHOTOTPAHHUKOB C

— OnepupoBaTh MOHATUSMH: TOYKA,
npsiMasi, TNIOCKOCTb B MTPOCTPAHCTBE,
NapajIeIbHOCTh U
NEePIEHIUKYJIIPHOCTD MPSIMBIX U
TJIOCKOCTEM;, — MPUMEHSTD JJIs
peLeHns 3a71a9 TeOMETPHUECKUE
(baKThI, €CITU YCIIOBHS TPUMEHEHHS
3a/aHbl B SIBHOU (opMe; — pelarhb
3a/1a4M Ha HaXOX/ICHUE
reOMETPHUYECKUX BEJMYHH 10
o0pasiaM WM aropuTMam; — JeaTh
(BBIHOCHBIE) IJIOCKHUE YEPTEIKH U3
PUCYHKOB 0OBEMHBIX (PUTYP, B TOM
YHCIie PUCOBATh BHJ CBEPXY, COOKY,
CTPOHTD CEUEHHs] MHOTOTPAHHUKOB; —
U3BJIEKaTh, HHTEPIPETHPOBATD U
npeoOpa3oBbIBATE HHPOPMALIUIO O
reoOMeTPHUECKUX (PUrypax,
NPEACTABICHHYIO Ha YePTEkKAX; —
NPUMEHSITh F€OMETPUIECKHE (PaKThI
IUTA PELIeHUs 3a7a4, B TOM YHCIIe
NPEATNOIarafoIuX HECKOJIbKO LIaros
pELIEHHST, — OTUCHIBATH B3AUMHOE
PAacCIIONIOKEHUE MPSIMBIX U
MJIOCKOCTEHN B IPOCTPAHCTBE; —
(dbopMyHpOBaTH CBOHCTBA U
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npuMeHeHueM GopMyJT, —
pacrio3HaBaTh OCHOBHBIE BUJIbI TEJ
BpalneHus (KOHyC, HUIUHAP, cdepa
U 1ap); — HAXOIUTh OOBEMBI U
TJIOIIAAN OBEPXHOCTEN
MPOCTEHIINX MHOTOTPAHHUKOB H
TEJ BPAIEHHs C TPUMEHEHUEM
¢dbopmy. B moBcenHEeBHON KU3HU
U MPU U3YYEHUH JPYTHX
NPEAMETOB. — COOTHOCHTD
abCTpaKTHbIE TEOMETPHUECKHE
MOHATHS B (PAKTHI C peaIbHbIMU
JKU3HEHHBIMH OOBEKTaMH U
CUTyalUsIMU; — UCIIOJIb30BATh
CBONCTBA NMPOCTPAHCTBEHHBIX
reoOMeTPHUYECKUX QUTYp AJIs
peLIeHHs TUTIOBBIX 33134
MPAKTUYECKOTO COACPIKAHUS, —
COOTHOCHTD IUIOIIAAH
MOBEPXHOCTEN TEJl OAUHAKOBOI
(bopMBI pa3TUYHOTO pa3Mepa; —
COOTHOCHTb OOBEMBI COCYIOB
OJIMHAKOBOH (POPMBI pa3IMIHOTO
pa3mepa; — OLleHUBaTh GopMy
NPaBUIBHOTO MHOTOTPAHHUKA
MIOCJIE€ CIMJIOB, CPE30B U T.II.
(ompenensiTh KOJIUYECTBO BEPIIUH,
pebep u rpaHeli MONy4YeHHbBIX
MHOTOT'PAHHHKOB)

NpU3HAKH PUTYP; — TOKA3bIBATH
reoMeTpUYECKHEe YTBEPIKIEHUS; —
BJIAZETb CTAHAAPTHOMN
KJaccupuKauneit mpoCTPaHCTBEHHBIX
¢buryp (mupamMusl, TPU3MBEI,
napajieNIenuIe bl), — HAXOAUTD
00BEMBI U TUIOIIAAH MTOBEPXHOCTEH
reOMeTPUYECKUX Tell C IPUMEHEHHEM
(bopMyJI, — BBIYUCIATH PACCTOSTHUS U
yIJIBL B IPOCTpPaHCTBE. B
MOBCEIHEBHOMN XXU3HU U MIPU
U3Y4YEeHUU APYTUX MPEIMETOB: —
HCIIOJIb30BATh CBOMCTBA
reOMETPHUYECKUX (PUTYP AJIS PELICHUs
3a/1a4 NPaKTUYECKOro XapakTepa u
3ama4 u3 Apyrux obnacreit 3HaHUH

BekTopsb!
KOOPAHHATHI B
NMPOCTPAHCTBE

— OnepupoBarh Ha 6a30BOM
YPOBHE MOHATHEM J€KaPTOBbI
KOOPJMHATHI B IPOCTPAHCTBE; —
HAaXOIHUTh KOOPAUHATHI BEPLIMH
Ky0a 1 MpsIMOYTrOJIbHOTO
napajuieNenunena

— OnepupoBaTh MOHATHIMU
J€KapTOBBI KOOPAUHATHI B
MPOCTPAHCTBE, BEKTOP, MOAYJIb
BEKTOpA, PABEHCTBO BEKTOPOB,
KOOPAMHATBI BEKTOPA, YTOJI MEXKIY
BEKTOpPAMH, CKAJIIPHOE TIPOU3BEACHUE
BEKTOPOB, KOJUIMHEAPHBIE BEKTOPBI; —
HaXOJIUTb PACCTOSTHUE MEXKY IBYMsI
TOYKaMH, CyMMY BEKTOPOB U
MPOU3BENIEHUE BEKTOPA HA YHCIIO,
YTOJI MEXKAY BEKTOPAMH, CKAJIIPHOE
MPOU3BENICHUE, PACKIIAIBIBATh BEKTOP
O IBYM HEKOJIJTNHEAPHBIM BEKTOPAM;
— 3a/1aBaTh MJIOCKOCTh YPABHEHUEM B
NEeKapTOBOHN CUCTEME KOOPAUHAT; —
pelaTh NpOoCTeNIINe 3aa41
BBEJICHHUEM BEKTOPHOTO Oasnca

HUcTtopus
MATeMATHKH

— OnuceIBaTh OTACJIBHBIC
BbIAAOIIHUECS PE3YJIbTATHI,
MOJIYYCHHBIC B XOO€ Pa3BUTHA
MAaTEMATUKHN KaK HAYKH, — 3HATDb
MPUMEPBI MATEMATUYICCKHUX

- HpeHCTaBHﬂTb BKJIaJA BBIJAFOIITUXCSA
MAaTEMATUKOB B PA3BUTUEC
MAaTEMATUKH U UHbIX HAYyYHbIX
o0Jacreil; — MOHUMATh POJIb
MAaTCMATUKHU B PA3BUTUU Poccuu
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OTKPBITHI U UX aBTOPOB B CBS3U C
OTE€UECTBEHHONU U BCEMUPHOU
UCTOpPHEN;, — MOHUMATh POJIb
MaTEeMaTUKH B pasButuu Poccun

MeToant
MATEMATHKH

— IIpuMeHATL U3BECTHBIE METOIbI
MIPU PELIEHUH CTAaHOAPTHBIX
MaTE€MaTUYECKUX 3a/a4; —
3aMedaTh U XapaKTepU30BaTh
MaTE€MaTUYECKUE 3aKOHOMEPHOCTH
B OKpY>Karolei
JNEHUCTBUTENILHOCTH, — IPUBOAUTD
MIPUMEPBI MATEMATUYECKHUX
3aKOHOMEPHOCTEN B IPUPOJIE, B
TOM YHCJIE€ XapaKTEPU3YIOLIUX
KpPacoTy U COBEPIICHCTBO
OKPY’KaroIllero Mupa u
MIPOU3BEIECHUN HCKYCCTBA

— Mcnonp30BaTh OCHOBHBIE METObI
JOKa3aTeNbCTBa, IPOBOAUTD
NOKA3aTeNbCTBO U BBINIOIHATD
ONPOBEPKEHUE, — NPUMEHATD
OCHOBHBIE METOABI PELICHUS
MaTE€MaTUYECKUX 3a/1a4; — Ha OCHOBE
MaTE€MaTHUYECKUX 3aKOHOMEPHOCTEN B
MPUPOLE XapaKTEPU30BaTh KPaCOTy U
COBEPIIEHCTBO OKPYKAIOLIEro MUpa u
MPOU3BEIECHUN HCKYCCTBA, —
MIPUMEHATH NPOCTEHNIINE
MPOrpaMMHBIE CPEACTBA U
3JIEKTPOHHO-KOMMYHHKALIOHHBIE
CHUCTEMBI IIPU PELICHUN
MAaTEMaTHYECKUX 3a1a4

1.4. PekomeHnayemoe KOJIHYECTBO YACOB HA OCBOEHHE YUeOHOH AMCIHUIIHHBI:

MaKCHUMaJIbHOH y4eOHON Harpy3ku oOy4aromerocs 351 yaca, B TOM 4HCIE:

00s13aTeNIbHOM ayJUTOPHOH yueOHO# Harpy3ku obydaromerocs 234 4acos;

CaMOCTOSITENIbHON paboTel oOy4aromerocs: 117 dacos.
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2. CTPYKTYPA U COJAEPKAHUE YYEBHOM JUCHUAILINHBI

2.1. O6bem yueOHOI JMCHHUNJIMHBI ¥ BUABI Y4eOHOi1 padoThI

Bua yuedHoii padoTnI KosanuectBo yacos
MakcumaJjibHasi yueOHasi HATpy3Ka (Bcero) 351
Oo0si3aTennbHAsI AyIUTOPHAA YueOHASI HATPY3Ka 234
B ToM uncne
nabopaTopHbIe 3aHSITHS HE
MpeayCMOTPEHO
MPAKTUYECKUE 3aHATUSA 156
KOHTPOJIbHBIE pabOTHI HE
MpeayCMOTPEHO
KypcoBasi pabota (TipoexT) HE
MpeayCMOTPEHO
CaMOCTOSITENIbHAS PadoTa CTYIEHTOB 117
Pemenne nHIMBUAYATIBHBIX 3a1aHUN 46
CocraBieHue cripaBOYHOro MaTepuasa 1o TemMe 9
Hsrorosnenne HarsAaHBIX TOCOOUH 12
IToarotoBka pedepara 1o Teme 24
CocraBneHue npe3eHTaluu 18
CocraBiieHue oT4eTa 1Mo pacyeTHO-rpadudeckoii padbote 12
Iloaroroska 1OKIan0OB 4
IIpomexyTouHas aTTecTanus HudpepeHunpoBaHHDbIN 3a4€T; IK3AMEH
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2.2. TemaTnueckuii NJIaH U coaepkaHHe Y4eOHOH AUCHHMINIMHBI KMATEMATHKA»:

HaumeHnoBaHue pa3aesioB Coaep:kaHue yueOHOro MaTepuasia, NpakKTH4YecKue padoTsl U O6bem Yposenn
H TeM CaMOCTOSITE/IbHAS Pa0oTa 00yUYalOMIUXCS 4acoB O0CBOEHUSA
| 2 3 4
Pa3zpen 1. Anrebopa 28
Temal.l. Coaep:kaHue yueOHOro MaTepuaJa 6
MHuozxecTBa Beenenue. DneMeHTbI TEOPUU MHOXKECTB. BUbl MHOKECTB 2
[paxTuueckne 3ansaTus Nel 2
Bunbr mHOkecTB. Onepaniyy HaJ MHOXKECTBAMHU
CamocrosiTeibHast padoTa o0yuaromuxcs Nel 2
Tema 1.2. Coaep:kaHue yueOHOro MaTepuaJa 4 1
Beenenne. 1 | O3HakOMJIEHHE C POJIBIO MATEMATHUKH B HAYKe, TEXHUKE, SKOHOMHUKE, 2
JleHCTBHTENbHbBIE YHCIA. NH(}OPMALMOHHBIX TEXHOJIOTUSAX U MPAKTHUECKOHN AesITeIbHOCTH.
ITpubiuKkeHHbIE BHIYHCICHUS U JetictButensHble yncia. [Ipubnmxenne nelCTBUTENBHBIX YHUCENT KOHEUHBIMU
BBITHCJIHTE/ILHBIE CPECTBA necaTHIHbIMU ApoOsiMu. IlorpemHocTy npuOIIDKeHNH U BEIMUCIIEHHH.
IIpakTnyeckue 3ansaTHA No2 2
[TorpemwrHocTH NMPUOMMKEHUH U BBIYHCICHUH.
CamocrosiTeibHAs padoTa o0yuarommuxcs: Ne2 2
ITonroroBka pedepara mo reme «OTHOCHTEIBHAS U A0COTIOTHASI TOTPEITHOCTH »
Tema 1.3. Coaep:kaHue yueOHOro MaTepuaJa 10
YpabHeHusi n 1 | Metonb! peiieHnli ypaBHEHUN U HEPABEHCTB NIEPBOM U BTOPOU CTEIICHH 2 3
HEPABEHCTBA MEPBOH H BTOPOH | 2 | MeTo/b! pelleHHs MPPALMOHANLHBIX YPABHEHHIT i HEPABEHCTB 2
CTeéneHun Mpaxkruueckue 3ausatusa Ne3,4,5,6 6

1.«MeTonsl pelieHnii ypaBHEHUI U HEPABEHCTB NEPBON U BTOPOH CTENEHN»
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CamocrosiTesibHas padoTa o0yuaromuxcs Ne 3 4
Pemenne nnnuBuayanbHbIX 3a1a4 N0 TeMe «Pelnenne ypaBHeHUH, CUCTEM YPaBHEHUIA,
HEPaBEHCTB, CICTEM HEPABEHCTBY.
Tema 1.4. Coaep:kaHue yueOHOro MaTepuaJa 14
Cucrems! ypaBHeHuii u Onpenenureny BTOPOro U TPEThEro MOPsAKa, UX BBIUHUCIIEHUE. 2 3
HEPABEHCTB C ABYyM3 2 | Pemenue cucteM AByX U Tpex JUHEHHBIX ypaBHeHuU MeTonoM «Kpamepa. 2
fEpEMEHHbIMH [paxkTuueckue 3anstus Ne7,8,9,10 8
1.«PewmeHune cucrteM ABYyX U TpeX JIMHEHHBIX ypaBHEeHUN MeTonoM «Kpamepa.»
CamocrosiTeibHas padoTa od0yuarommuxcs: Ne4 6
Pewenune nuauBuayasbHoOro 3ananus «Pelenre cucteM ABYX U TpeX JTUHENHbIX
ypasHeHui MeroaoM «Kpamepa.»
CocraBiieHne CrpaBOYHOIo MaTepuaa 1o HaxOoKJIAEHUIO ONpeaenuTeseH.
Pasnea 2 IlocsienoBaTeibHOCTH H PyHKIMH 23
Tema 2.1. Coaep:kaHue yueOHOro MaTepuaJa 6
IlocnenoBarenbHOCTH. 1 | Yucnosas nocnenosarenbHOCT. [Ipenen nocnenosarensHoctu. Haxoxxnenue 2 2
IIpenen nocienoBaTeIbHOCTH. npezea nociea0BaTeIbHOCTH.
[paxTuueckne 3austus Nell 2
Haxosxnenue npenena nocienoBaTebHOCTH.
CamocrosiTeibHAs padoTa o0yuarommuxcst NeS 2
Odopmnenne TBopueckoro otueTa rno teme «lIpenen nocnenoBaTenbHOCTHY (IPUAYMATD
10 QpyHKLUH 1 BBIYUCINTD UX MPENEIbl)
Tema 2.2. Coaep:kaHue yueOHOro MaTepuaJa 6
Yucnosas pynkuus. E€ | 1 | Uncnosas QyHkuus, e€ criocoOr! 3ananus u coiictea. ['paduku GyHKIMIA 1 UX 4 2
CBONCTBA U rpadpux npocTeime npeoOpasoBaHMsL.
[paxTuueckue 3ansaTus Nel2,13 4
I'paduku pyHKUIMH 1 UX MpOCTeHIIre mpeoOpa3oBaHuUs.
CamocrosiTesibHas padoTa o0yuaromuxcs Ne6 4

Odopmnenue pacuerHo-rpaduueckoro oryera o reme «Iloctpoenue rpagukoB u ux
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npeoOpa3oBaHUs»

Pa3nen 3. Kopuu, crenenu u jorapugmbi

Tema 3.1. Coaep:kaHue yueOHOro MaTepuaJa 12
Crenenb u eé cBoiicTBa 1 | CreneHs ¢ neliCTBUTENBHBIM IIOKA3ATEIEM U €€ CBOWCTBA. 2 3
2 | IlpeoOpazoBaHue U BEIMUCIEHHE MTOKA3ATEIbHBIX BBIPAKEHHI. 2
[paxkruyeckue 3ansaTusa Nel4,15,16 6
[IpeobpazoBanre 1 BBIUNUCICHUE MIOKA3ATENbHBIX BBIPAKEHUN
CamocrosiTeibHAs padoTa od0yuarommuxcs: Ne7 4
CocraBneHue cpaBOYHOIO MaTepuaa 1o TeMe paszena.
Pewenue nanuBUaya bHbIX 3aaa4 1o Teme «CTeneHb U e€ CBONHCTBay
Tema 3.2. Coaep:kaHue yueOHOro MaTepuaJa 12
Jlorapu¢dmbl u nx 1 | Jlorapudmsl 1 X CBOMCTBA. 2 2
CBOICTBA 2 | IlpeoOpazoBaHue U BEIYUCIEHHE JOrapUPMIUECKUX BBIPAKEHHI. 2
Hpakruyeckue 3ansaTusa Nel7,18,19 6
[IpeobpazoBanne 1 BBIUUCICHUE JIOTAPU(PMUIECKUX BBIPAKEHUH.
CamocrosiTeibHas padoTa o0yuarommuxcs: Ne§ 6
CocraBneHue CpaBOYHOIO MaTepuala 1o TeMe paszena
Pemenne nanuBuayanpHeix 3amad no teme «IIpeobpaszoBaHue U BeIMUCICHNE
JOTapu(PMHUUECKIX BbIPAKEHHI.
Tema 3.3. Coaep:kaHue yueOHOro MaTepuaJa 20
IMoka3arenbHasn, 1 | IlokaszarenpHast QyHKIHS UX CBOMCTBA U rpaduKH 2 2
Jorapupmuyeckas u crenensasi | 2 | Jlorapudpmudeckas GyHKIHS UX CBOIMCTBA U rpaduku 2
(¢pynkuumn, ux cpoiicrea u 3 | Crenennas ¢pyHKUNHU, UX CBOMCTBA U rpadUKHL.
rpagukn. 4 | IlocTpoeHne rpagKOB MOKA3aTENbHBIX, JOrapU(PMUIECKUX 1 CTENEHHBIX (PYHKIIHH.
[paxTuueckne 3ansaTus Ne20,21,22,23,24 10

IToctpoeHue rpauKOB MOKA3aTENbHBIX, JOTAPUPMHIUECKUX U CTENEHHBIX (PYHKLINH.
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CamocrosiTeibHas padoTa od0yuarommuxcs: Ne9

Cocrasnenue pacuerHo-rpaduueckoro ordera «Ilocrpoenne rpadpukos nokasaTesbHOH,
JorapugMUUECKON U CTENeHHON PyHKLIUI»

CocraBieHue CIpaBOYHOIO MaTepuaia Mo TeMe

Tema 3.4.
IMoka3aTenbHbIe U
Jorapu(pmuyecKue ypaBHeHUS H
HepaBeHCTBA

Coaep:kaHue yueOHOro MaTepuaJa

1 | Iloka3arenbHble ypaBHEHUs

2 | Jlorapudpmudeckue ypaBHEHHS

3 | IlokasaTenbHble HEPABEHCTBA U METOBI UX PELICHUS
4 | Jlorapudmudeckre HEPaBEHCTBA U METOMBI X PEIIECHUS

[paxkTuueckue 3anstTus Ne25,26,27,28,29
[TokasarenbHble U JIOrapu(pMUIECKHEe YPABHEHHS U HEPABEHCTBA U METOBI UX PEIICHHUS

10

CamocrosiTesibHas padoTa o0yuaromuxcs Nel0

Pemmenue HHAWBUAYAJIbHBIX 3a4a4 110 TEME «.]'IOl"apI/I(l)MI/ILIeCKI/Ie YPaBHCHUA U
HEPaBEHCTBAY

Pemmenue HHAWBUAYAJIbHBIX 3a4a4 MO TEME «I10KA3aTCJIbHBIC YPABHCHUA U HEPABECHCTBA»

Pasnen 4. Tpuronomerpuueckue GpyHKIHH

43

Tema 4.1.
ToxkaecTBeHHDbIE
npeodpa3zoBaHus

Coaep:kaHue yueOHOro MaTepuaJa

18

1 | Pannanunas mepa yria.

2 | TpuroHoMerpuueckue QyHKIIUH YUCIOBOTO apryMeHTa

3 | CooTHOIIEHUS MEXAY TPUTOHOMETPHUUECKUMH (PYHKIIUSIMH OTHOTO apTYMEHTA.

4 | BpiuncneHne 3Ha4eHUH U TOXKAECTBEHHBIE TIPEOOPa30BaHMsI TPUTOHOMETPHUYECKUX
BBIPAKECHU.

[paxruueckne 3anstus Nel30,31,32,33,34
Brraucnenue 3Ha4eHUI U TOXKAECTBEHHBIE MPEOOPa30BaAHUS TPUTOHOMETPUIECKIX
BBIPAKEHUH.

10

CamocrosiTeibHast padoTa o0yuarommuxcst Nell

ITonroroBka noknanoB no reme: «MCTopust TPUrOHOMETPHID

Pemenne nHAMBUAYATBHBIX 3aJaHIH «TOXKIECTBEHHbIE IPEOOPa3OBaAHUS
TPUTOHOMETPUYECKUX BBIPAKEHUIN).
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Tema 4.2. Coaep:kaHue yueOHOro MaTepuaJa 12 2
CpoiicTBa u rpaguku 1 | CpoiicTBa u rpauKu TPUTOHOMETPHUYECKUX (PYHKLIUH 2
TpuroHomerpuyeckux ¢pynkumii | 2 | IloctpoeHue rpaduKkoB TPUTOHOMETPHUECKUX (PYHKIIMH
[paxTuueckne 3auaTuaNe35,36,37 6
[ToctpoeHue rpa kOB TPUTOHOMETPUUECKUX (QyHKIMH
CamocrosiTesibHas padoTa o0yuaromuxcs Nel2 6
ITonroroBka nokynanos no reme: «OOpaTHbIE TPUTOHOMETPUUECKUE (PYHKIIUI»
CocraBnenne npe3eHTannu no teme «I papuku TPUrOHOMETPUIECKUX (yHKIIHI
Tema 4.3. Coaep:kaHue yueOHOro MaTepuaJa 13 2
Tpuronomerpuueckue 1 | Tpuronomerpuyeckre ypaBHEHUsI METOABI UX PELIEHUS 2
YPABHEHHS H HEPABEHCTBA 2 | TpuroHOMeTpHUYECKHE HEPABEHCTBA U METOBI UX PELICHUS 2
Hpaxkruyeckue 3ansaTusa Ne38§,39,40 6
Tpuronomerpuyeckue ypaBHEHUs] U METOMbI UX PELUIEHUS
CamocrosiTesibHas padoTa o0yuaromuxcs Nel3 5
ITonroroBka nokyianoB no Teme: «CrocoOb! penIeHns TPUrOHOMETPUIECKUX YPABHEHUI
Pemenne nHIUBUAYANbHBIX 3aJaHUN « TPUrOHOMETPUYECKUE YPABHEHUS U
HEPaBEHCTBa»
Paspnen S. Hauana matemaTnueckoro anaaunsa. JluggepeHunanbHoe HCUHCIeHHE 43
Tema S.1. Coaep:kaHue yueOHOro MaTepuaJa 23
Hpounssoanas pynxkuun | 1 | IIpoussogHast pyHKImH. 2 3
2 | IIpaBuna BeMMUCIEHUS TPOU3BOAHBIX. 2
3 | Tabnuua npoON3BOAHBIX.
4 | IlpaBuna quddepeHITIpOBaHUS CIOKHON U 00paTHOM HYHKIINU.
[paxTuueckue 3ansatus Nedl,42
1 IlpousBonHas pyHKUNH, MPABHIIA BBIYUCICHHUS IPOU3BOIHBIX, 2
2 MuddepenumpoBanust CIoKHON 1 00paTHOH QyHKIMH.
CamocrosiTesibHas padoTa o0yuaromuxcs Nel4 8

CocraBnieHue CripaBOYHOI0 MaTepHaia no reme pasaeia. «CocrapneHue TabIULIbI

MPOM3BOIHBIX (hyHKIIHID
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Cocrasnenune TBopueckoro 3aganus ( npuaymats 10 QyHKIUA 1 B3ATh OT HAX
MIPOM3BOIHYIO)

Tema S.2.
IIpunoxenne
NMPOU3BOAHOM AJIs1 MCCJIeTOBAHUS
U NOCTpoeHust rpaduxa
byHxumi

Coaep:kaHue yueOHOro MaTepuaJa

20

IIpusHaku Bo3pacTaHusi, yObIBaHUS U MMOCTOSTHCTBA (PYHKIMNA. DKCTPEMYMBI
byHKIHHN.

BBINyKII0CTE ¥ BOTHYTOCTD (DYHKIIHHA.

Touka neperuda.

Uccnenosanue u noctpoeHue rpaduka QyHKIHH.

AN L BV

Haubonbinee 1 HauMeHbIee 3HaYeHHe QYHKIUU Ha OTpe3Ke.

[paxruyeckue 3ansaTusa Ned3,44,45

1 Ilpu3Haku Bo3pacTaHust, yObIBaHUS M MOCTOSIHCTBA (PYHKUUN. DKCTPEMyMbI QyHKIIUH.
Beimyknocte 1 Boruytocth pyakmid. Touka neperuda.

Hccnenosanue u noctpoenne rpaduka ¢yukmuit. Haubompiee u HanMeHbIIee 3HAYCHUE
(byHKUNHU Ha OTpe3Ke

CamocrosiTesibHas padoTa o0yuaromuxcs NelS

Cocrasnenue otyera pacueTHO-rpadrueckoit pabotel mo Teme «IIpuMeHeHue
MPOM3BOJHON K UCCIIENOBAHMIO U TIOCTPOCHUE TPapUKOB HYHKIUIY.
Pemenve nHIMBUAYaNbHBIX 38JaHUI IO TEME

Pa3nen 6. [lepBooOpa3Hasi u HHTErpaJ

29

Tema 6.1.
HeonpenesieHHbIN
HHTErpaJ

Coaep:kaHue yueOHOro MaTepuaJa

14

1. | IlepBooOpa3zHasi.
2 | HeonpeneneHHelil HHTErpas U €ro CBONCTBA.
3 | Mertoasl HHTETPUPOBAHMUSL.

4 | HaxoxxneHue HEONpeneaeHHOro uHTerpaia

[paxTuueckue 3austus Ne46,47
1 ITepBooOpasHasi, HeOTpeAeIEHHBII UHTErPaT U €ro CBOMCTBA
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CamocrosiTeibHast padoTa o0yuaromuxcs Nel6

CocraBneHue TBOpUECKUX 3aaHuii o Teme: «HeonpeneneHHblit naTerpam (MpuayMaThb
10 wHTErpaIOB M PELINTDH UX)

CocraBieHue cipaBOYHOIO MaTepuaia no TeMe pasaea.

Tema 6.2.
OnpeneneHHblil HHTErpan

Coaep:kaHue yueOHOro MaTepuaJa

1 | OnpeneneHHbli HHTErpal U €r0 CBONCTBA.
2 | BeruucneHnue onpeneneHHOro HHTErpana.
3 HpI/IJ'IO}KeHI/Ie OMPEACIICHHOIO UHTErpajia AJisd pCIICHUA MPAKTUYICCKUX 3aaa4

[paxTuueckue 3anstus Ne48,49
Brrancnenue onpeneneHHoro uHrerpaia. IlpunoskeHue onpeneneHHOro HHTerpaia s
PELICHUS MPAKTUYECKUX 3a7a4

CamocrosiTeibHast padoTa o0yuaromuxcs Nel7

Petnenue nHIUBUAYaTBHBIX 337249 MO TeMe «BBIYHUCIEHUE IOMAAEH MIOCKUX QUTYp ¢
MIOMOIIBIO OTIPENENICHHOrO HHTETPajiay

Cocrasnenue cripaBOYHOTO MaTepHaja Mo TeMe paszea.

Pa3zgen 7. DneMeHTBI KOMOMHATOPUKH, CTATHCTHKA U TEOPUSI BEPOSITHOCTH.

12

Tema 7.1.
OcHOBHBIE IOHATHSHA
KOMOUHATOPUKH

Coaep:kaHue yueOHOro MaTepuaJa

1 DnemeHThl KoMOUHaTOpHKH. IIpencraBnenne naHHbIX (TaOIHLbI, AHATPAMMEI,
rpadpukn).

CobpbiTHe, BeposaTHOCTb cOOBITHS. IIpocTetitnie BeposSTHOCTHBIE 3aJa4H.
CnoxeHre U yMHOKE€HHE BEPOSTHOCTEH.

OcHOBHbBIE IOHATHE KOMOMHATOPHKH. 3a1a41 Ha MOJCUET YUCIIa Pa3MEIICHUH,
IepecTaHOBOK, coueTaHuil. Pemenne 3ana4 Ha nepeOOp BapHAHTOB.

Dopmyna bunoma HeroToHa.

Hcnonp3zoBaHre KOMOWHATOPUKH AJIsI TIOZCUETa BEPOSTHOCTEH.
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pakTuueckue 3anaTus NeS0
Pemenue 3a1a4 mo KOMOMHATOPUKE

CamocrosiTesibHas padoTa o0yuaromuxcs Nel§ 2
Pemenne nHauBUAyanbHBIX 33/1a4 10 TeMe: «3aauy Ha MOJCYET YKciia pa3MelleHul,
MEePECTAHOBOK, COUETAHUIY.
Tema 7.2 Coaep:kaHue yueOHOro MaTepuaJa 4 2
DJleMeHThI TeOpHH _
BePOsITHOCTH 1 | CobbITHe, BEpOATHOCTD COOBITHSI, CIIOKEHUE U YMHOXKEHHE BeposiTHOCTeH. [loHsaTHe 2
O HE3aBUCUMOCTH COOBITUH. JIuCKpeTHasI cirydaliHas BETUYMHA, 3aKOH €€
pacnpeneneHus. UuCIOBbIE XapaKTEPUCTUKU AUCKPETHON CIy4alHON BEJTUYUHBL
ITonsitue o 3akoHe OonbpIIMX yncen. PereHue 3amad Ha nmepeOop BApUAHTOB.
pakTuueckne 3anaTus NeS1 2
Peenue 3a1a4 o CIOXKEHUIO U YMHOXKEHUIO BEPOATHOCTEN
CamocrosiTesibHas padoTa o0yuaromuxcs Nel9 4
Pemenne nHIMBUAYaTBHBIX 3a1a4 1O TeMe pazaena: «CoObITHe, BEPOSTHOCTD COOBITHS,
CJIOKE€HHME U YMHO)XEHHE BEPOATHOCTEM».
Tema 7.3 Coaep:kaHue yueOHOro MaTepuaJa 6 2
1 | IlpencraBnenne naHHBIX (TaONMHLBIL, AMATPAMMBL, rpadUKH), reHepaIbHas
IIpeacraBnenue JaHHBIX COBOKYITHOCTb, BBIOOpPKA, cpenHee apupmernueckoe, Mmeauana. [lonsatue o 3amadax
(TadJIMLBI, AUATPAMMBDI, MaTeMaTUYeCKON CTATUCTUKU.
rpadukn). Pemenne MpakTuueckue 3ansTusa Nes52,53 4
NMPAKTHYECKHUX 3a1a4 € Pemenne npakTH4ecKux 3a1a4 ¢ IPUMEHEHHEM BEPOSITHOCTHBIX METOMIOB.
NPUMEHEHHEM BEPOSITHOCTHRIX | CamocTosTe/IbHAS padoTa o0yuarmuxcs Ne20 4
METOA0B CTATHCTHKH Pemenne nanuBuayanbHbBIX 3a1a4 IO TeMe pasaena: «I eHepanbHasi COBOKYITHOCTD,
BBIOOpPKA, cpenHee apudMeTnieckoe, MenuaHa, MaTeMaTHIECKash CTATUCTUKAY.
Pasnean 8. I'eomerpus. IIpsiMblie U JIOCKOCTH B IPOCTPAHCTBE 31
23 2

Tema 8.1.

Coaep:kaHue yueOHOro MaTepuaJa
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HauvanbHbIe NOHATHS
crepeomerpuu. Bzaumuoe
PACMOJIOKEHHE MPSIMbIX H

MJI0OCKOCTEH B MPOCTPAHCTBE

AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX
B3anmuoOe pacnonoxeHue AByX MPsIMBIX B IPOCTPAHCTBE. YTOJI MEXAY MPSMbBIMU.

1

2

3 | IlapamneapHOCTb NPSIMOW U IUIOCKOCTH, NaPaJUIEIbHOCTD MJIOCKOCTEN.

4 | llepnenauKyIAPHOCT MPSIMOM U TUIOCKOCTU. [lepnieHnuKyisAp u HaKJIOHHAS.
5

Yron mexay npsamMoi ¥ MI0CKOCTBIO

[paxTuueckne 3ansatTus Ne54,55,56,57,58

1. AKCHOMBI CTEPEOMETPHUH U CJICACTBUS U3 HUX, B3AUMHOE PACTIOJIOKEHHUE JIBYX MPSMBIX
B MMPOCTPAHCTBE, YOI MEXKIY MPSIMBIMHU, MAPAJUICTIbHOCTD MPSIMOU U
MJIOCKOCTH; 2 MapajuIeIbHOCTD TJIOCKOCTEH, IEPIEHANKYJIIPHOCTD MIPSIMOM U TTIOCKOCTH,
MEPICHANKYJIAP U HAKJIOHHAS, YTOJI MEXKAY MPSIMON U TIJIOCKOCTBIO.

CamocrosiTeibHas paGoTa o0yuarommuxcst Ne21

CocraBiieHne npe3eHTalni o TeMaM «AKCHOMBI CTEPEOMETPHUH U CIEICTBUS U3 HUXY;
«B3aumMHOe pacnonokeHnue ABYX NPSIMBIX B IPOCTPAHCTBEY, «Y IO MEKAY NPSAMBIMUY;
«IIapanneapHOCTh NPAMOMN U INIOCKOCTH, NAPaJUIEIbHOCTD IIOCKOCTENY;,
«IlepnennUKyJIAPHOCTE MPSIMOM U IJIOCKOCTHY,

«IlepnennuKyIsAp U HAKJIOHHASD», «Y TOJI MEKAY NPAMON U MIOCKOCTBIOY

Pemenne naauBuAyanbHBIX 3a1a4 IO TEME pasnaena

Tema 8.2.
JAByrpaHHBI€ YIJIBI

Coaep:kaHue yueOHOro MaTepuaJa

1 | JIByrpanHslii yroa. Yron Mexay MIOCKOCTSIMH.
2 | IlepnenaukyJIIPHOCTB ABYX MJIOCKOCTEH.

[paxkTuueckue 3ansaTusa NeS9
1.JIByrpaHHblii yroJ, yroj MexXay MIOCKOCTAMHA

CamocrosiTesibHas padoTa o0yuaromuxcs No22
[ToarotoBka pedepara o TeMam «JIByrpaHHbBINH yroy»; «YTOJI MEKAY TIOCKOCTIMIY,
«IlepneHINKYIAPHOCTD ABYX MJIOCKOCTEHY.

Pasznen 9. I'eomeTpuyeckue TeJia H NOBEPXHOCTH

31

Tema 9.1.
MHOrorpaHHUKH

Coaep:kaHue yueOHOro MaTepuaJa

19

1 | IloHATHE O reOMETPUUECKOM TEJIE U €r0 NOBEPXHOCTH.
2 | MHororpaHHUKH.

24




3 | Ilpusma
4 | ITapannenenunen v €ro CBOMCTBA
5 | Ilupamuna

[paxTuueckne 3austus Ne60,61,62,63,64 10
IIpusma, napannenenunen U €ro CBONCTBA
IIupamuna
CamocrosiTeibHast padoTa o0yuaromuxcs Ne23 5
Uzrorosnenne HarmsaHbIX ocodOuit « Co3nanne Moaenei Mpu3Mbl, napajuiesenunena,
MUPaMUBD
Tema 9.2. Coaep:kaHue yueOHOro MaTepuaJa 12 2
Tena spamenust 1 | IloBepXHOCTB BpalleHHUs!. 2
2 | Teno BparueHus. 2
3 | Hunueap u KOHYC.
4 | Hap u cdepa. BzanmHOe pacnonokeHue IUIOCKOCTH | IIapa.
[paxkTuyeckue 3ansaTusa Ne65,66,67 6
Humuuap u KoHycC, map u cdepa, B3aMMHOE PACIIONOKEHHE TUIOCKOCTH | LIapa.
CamocrosiTeibHast padoTa o0yuaromuxcs Ne24 2
Uzrorosnenne HarmsiaHbIX ocoOuit «Co3nanne Mopaesel HuIMHApa, KOHyca. »
Pa3ngen 10. U3mepenus: B reomerpun. O0beMbl U MUI0IAAN MOBEPXHOCTEH reOMeTPHYECKHUX TeJl 29
Tema 10.1. Coaep:kaHue yueOHOro MaTepuaJa 14
Ilnomwanu mosepxHocred | 1 | I[Tnomans NOBEPXHOCTH TEOMETPUUECKOTO TENA. 2 3
2 | IInomanu NOBEPXHOCTH NPU3MBL, MHUPAMUIBL,
3 | uWIMHOpa, KOHyCa,
4 | wapa.
[paxkruyeckue 3ansaTusa Ne68,69,70 6
1 Ilnowmaay noBepXHOCTHU MPU3MBIL, MHPAMUIbL, MJIOLIAIU TOBEPXHOCTH LIMJIUHIPA,
KOHYca, 1apa.
CamocrosiTeibHast padoTa o0yuarommuxcs Ne25 4

Pemenne WHAWBUAYAJIbHBIX 3a4a4 IO TEME pa3aciia
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Tema 10.2.
O0bembI reoMeTpHYECKHX
TEJ

Coaep:kaHue yueOHOro MaTepuaJa

1 | O0BeM reoMeTpU4ecKoro Teja.

2 | ObObeM npu3Mbl, MUPAMUBI,

3 | OOBeM npsAMOro KpyroBoro MUIHHIPA
4 | O6vem KOHycCa, IIapa.

Hpaxkruyeckue 3ansaTusa Ne71,72,73
1.00beM npU3MBbI, MUPAMUJIBI, MPSMOTO KPYrOBOTO IIMIMHAPA U KOHYCA, Iapa.

CamocrosiTesibHas padoTa o0yuaromuxcs Ne26
CocraBnenne TaONUIBI CO CIPABOYHBIM MaTepPHaIoOM 1o popMyaM 0OBEMOB U
omaneii . M3roToBjaeHne MakeTOB M Pa3BEPTOK FEOMETPUUECKUX puryp.

Pasnen 11. BekTope!l H KOOpAUHATBI

17

Tema 11.1.
BexkTopbl HA MJI0OCKOCTH U
B MPOCTPAHCTBE.

Coaep:kaHue yueOHOro MaTepuaJa

17

1 | BekTOpBI Ha MJIOCKOCTH U B IPOCTPAHCTBE.

2 | IIpssMoyrosbHbBIE CUCTEMBI KOOPAUHAT Ha MIIOCKOCTU

3 | IlpsAMoOyroabHble CUCTEMBI KOOPAUHAT B IPOCTPAHCTBE.
4 | JleiicTBUs HaJ BEKTOPAMHU.

Ipaxkruueckue 3ansaTusa Ne 74,75,76,77

1./leticTBHs Ha BEKTOPAMU: AJIMHA BEKTOPA, CyMMa BEKTOPOB, Pa3HOCTb BEKTOPOB,
YMHOXK€HHE BEKTOPA Ha YUCJIO, CKASIPHOE MIPOU3BEECHUE BEKTOPOB. Y IO MEXIY
BEKTOPaMHU.

10

CamocrosiTeibHast padoTa o0yuaromuxcs Ne27

Pemenne HHAWBUAYAJIbHBIX 3a4a4 110 TEME ((BeKTOpr Ha MJIOCKOCTU U B MPOCTPAHCTBEY.

Tema 12.1
TexcroBas 3aga4a

Pemenne TekCTOBBIX 3a/1a4 Ha IBUXKEHHUE M COBMECTHYIO padoty. Ha pacuer crommocTu
MOKYIIOK, Ha BbIYMCIIEHUE MPOLIEHTOB U BKJIA/10B, KPEAUTOB U UIIOTEK

[paxkTuueckue 3ansaTusa Ne 78
Peinenue TeKCTOBBIX 3a/1a4 HA ABUKEHUE U COBMECTHYIO padoTy
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CamocrosiTeibHast padoTa oOyuarommuxcsi Ne 28 2
Pemenne nanuBuayanbHbIX 3ana4 o teme « Tekcrosble 3anaun. Buasl 3anad. CriocoObl
peLIeHHs. »

Bcero: 351
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3. YCJIOBUS PEAJIN3AIIMU TPOT'PAMMBI YUEBHOUM U CHUILTAHBI
3.1. TpeGoBaHusi K MATEPHAJILHO-TEXHHYECKOMY o0ecrneyeHHIo
Peanmzaums nporpamMmbl yueOHOW AUCUMIUIMHBI TpeOyer Hanmuuus yueOHOro kaOuHeTa
MATEMATHKH.

Oo6opynoBaHue yueOHOro KaOuHeTa:

- KOMIUIEKT y4eOHO-METOAMYEeCKOH MOKyMeHTaluuu (yueOHUKU U yueOHble TMOCOOHs, KapTOYKU
3a/IaHUs, TECTHI),

- HarJsiAHbIe ocoOus (TUIaKaThl, JEMOHCTPAIIMOHHBIE CTEH/IbL, MAKEThI);

TexHn4yeckue cpeacTBa 00yUeHHUs :
MYJIETUMEIUIHBIA KOMILIEKC,
nporpaMMHOe odecrieyeHue,
BUI€O(PHIBMBI, KHHO(DUIIBMBI,
TEJIEBU30D,

BUIEOMArHUTO(OH.

3.2. UudopmanuonHoe odecneueHne 00y deHust
OcHOBHbBIE HCTOYHHKH JJIS1 00y4AIOIHXCS:

151 CTYyAeHTOB

1. Maremaruka: anrebpa 1 Hadaja MaTEMaTHUECKOro aHanu3a, reomerpust. I'eomerpus. 10-11

kjacchel: yued. ais odmeodpasosar. opranuzanuii: 6a3osbeiii u yrayos. Yposuu /[JI.C. ATaHacsH,

B.®. byrysos, C.b. Kagomies u ap.]-5-e u3n. — M.: [Ipoceemenue, 2018 -255¢.: un.- MI'Y-

IKOJIE).

ISBN 978-5-09-053287-7

2. bapnywkun B.B., ITpokodrer A.A. MaremaTuka. DJIE€MEHTHI BbICIIEH MATEMATHKH: YIEOHUK:

B2 T1. T.1/B.B. bapaymkun, A A. IIpokodpreB. — Mocksa: KYPC: MIHOPA-M, 2020.— 304 c.

— (Cpennee mpodeccroHaibHOE 00pa3oBaHuE).

ISBN 978-5-906923-43-1 (0bm.) (KYPC)

ISBN 978-5-906923-05-9 (tom 1) (KYPC)

ISBN 978-5-16-012856-6 (MH®PA-M, print)

ISBN 978-5-16-105427-7 (MH®PA-M, online)

3. bapaymxun B .B., IIpokodse A.A. MaremaTka. DIeMEHTHI BbICLIEH MAaTEMAaTHKH: YIEOHUK:

B2 T1. T.1/B.B. bapaymkun, A A. IIpokodpreB. — Mocksa: KYPC: MIHOPA-M, 2020.— 304 c.

— (Cpennee mpodeccuoHabHOE 00pa3oBaHuE).

ISBN 978-5-906923-43-1 (0bm.) (KYPC)

ISBN 978-5-906923-05-9 (tom 1) (KYPC)

ISBN 978-5-16-012856-6 (MH®PA-M, print)

ISBN 978-5-16-105427-7 (MH®PA-M, online)

JlonoJTHUTEIbHbIE HCTOYHHKH

Amumos II.A. u np. Maremaruka: anredbpa W Hadaja MaTe€MaTHYECKOrO aHAJIN3a,
reomerpus. Anredpa W Hadajga MaTeMaTHYecKoro aHamusza (0a30BbId U
yrayOnenssiii yposHu).10—11 kmaccer. — M., 2018.

Atanacsu JI. C., Byry3os B. @., Kagomues C. b. u np. Maremaruka: anrebpa u Havana
MaTeMaTudeckoro aHaiusa. l'eomerpus. ['eomerpusi (6a3oBelii m yriayOseHHBIN
ypoBHu). 10—11 kmaccel. — M., 2018,

bamMvakos M. H. Maremaruka: y4eOHWK [IJs CTYA. YUYPEXKASHUH cpemn.mpod.
obpaszoBanus. — M., 2017.

bammvakos M. H. Maremaruka. COopHUK 3amad mnpoUIbHOH HANpPaBIEHHOCTH:
yueb.mocobue misi cTya. yupexaenuii cpen. npod. obpaszosanus. — M., 2018.

bamMvakos M. M. Marematuka. 3amadHuk: yueb.mocoOue Ajisi CTyH. YUpPEKASHUH cpen.
npod. obpazoBanus. — M., 2018.

28



bamMvakos M.H. MaremaTtuka. OJNEKTPOHHBIH yued.-METOA. KOMIUIEKC M CTYA.
yupexaeHu cpen. npod. obpaszosanus. — M., 2015.

bammakos M. 4. MaremaTtuka (6a30Bbiii ypoBeHb). 10 kacc. — M., 2017.

bammakos M. 4. MaremaTtuka (6a30Bbiii ypoBeHs). 11 kmacc. — M., 2017.

bammakos M. 4. Anrebpa u Hauana aHanuza, reomerpus. 10 knacc. — M., 2018.

bammakos M. /. Marematuka (6a3oBbiii yposeHnb). 10 knacc. COopHuk 3amay: yued.moco-
bue. — M., 2018.

bammakos M. /. Marematuka (6a3oBbiii yposeHnb). 11 knacc. COopHuk 3amay: yued.moco-
bue. — M., 2017.

I'yces B.4., I'puropees C.I'., Hpoarmna C.B. Maremaruka pans mnpodeccuii u
CIEIUANIPHOCTEH COLMAJbHO-3KOHOMHYECKOro mpoduisi: y4eOHUK [jiIs  CTYI.
yupexaeHu cpea.npod. obpazosanus. — M., 2017.

Konsirur KO.M., TxaueBa M.B, ®@eneposa H.E. u np. Maremaruka: anrebpa u Hadaja
MaTeMaTUYeCKOro aHanm3a. Ajaredpa u Hadajla MAaTEMAaTHYECKOTO aHalu3a
(6azoBerif 1 yrnyOnennslii ypoBan). 10 kmacc / mox pea. A.b. Xuxuenko. — M.,
2018.

Konsirua FO.M., Tkauesa M.B., ®eneposa H.E. u np. Maremaruka: ajarebpa u Hadana
MaTeMaTUYeCKOro aHanm3a. Ajaredpa u Hadajla MAaTEMAaTHYECKOTO aHalu3a
(6azoBerif 1 yrnyOnennslii ypoBan). 11 xmacc / mox pen. A.b. Xuxuenko. — M.,
2018.

HHTEPHET-pecypcChl

www.fcior.edu.ru(Mad opManioOHHBIE, TPEHUPOBOUYHBIE U KOHTPOJbHBIE MAaTEPUAIIBI).

www.school-collection.edu.ru(Ennnas kosnekiuu qudpoBbix 00pa3oBaTEeNbHBIX PECYPCOB).
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHMSI YYEBHOUI

ANCUUILIAHBI

OOpasoBaTenbHOE YUYPEKACHHE, Pealu3yrollee MOATOTOBKY MO y4eOHOW IUCITUILINHE

MATEMATHKA, obecrieunBaeT OpraHU3aLHI0 U MTPOBEACHUE MPOMEXYTOYHOH aTTeCTAUN U

TEKYLIECTO KOHTPOJIA HWHAWBUIAYAJBbHBIX O6pa30BaTeJ'IbeIX I[OCTI/I}KGHI/Iﬁ — ACMOHCTPUPYEMBIX

00y4arOIUMHUCS, YMEHUH 1 3HAHUH.

KoHTpoJib 1 oeHKa OCYIIECTBIIETCSI IPENOaBaTeNeM B IIPOLECCe MPOBENeHNs YIeOHbIX
3aHATUH, TECTHPOBAHUS, & TAK)KE BBIMOJIHEHHS 00y IIMMHUCS HHIUBUAYAIbHBIX 3a1aHHUH.

Pe3yabTaTsl
o0yueHust

(ocBOEHHBIE @opMbI U METOABI KOHTPOJISI H OLIEHKH Pe3yJbTaToB 00y4eHHsI

YMEHHMSsI, YCBOCHHbIEC
3HaHusl)

JUYHOCTHBIEC:
JIL. C@OPMHIU’OBE‘HHOCTI’ - OnpeaenaTh 3HAYEHHE MATEMATHKH B HAYKE, TEXHHKE, SKOHOMHKE,
MPEACTABICHU ) N 0
ATeNATHIG K UHPOPMAHOHHBIX TEXHOJIOTHAX H MPAKTHYCCKOU ACATEILHOCTH. - ONPEAEIaTh UeIu
VHHBEpCATBHOM  s3bike | & 337134y U3YUCHUSI MaTeMaTuKy mpu ocsoeHuH mpodeccuit CT10 u crennampHOCTEH
HAYKH, cpeactse | CTIO.

MOJCMPOBAHUS SIBJICHUH
M TMPOLECCOB, HUACAX H
METOJAaX MATEMATUKH,

IMuchMEHHAS KOHTPOJILHAS PA00TA, TCCTUPOBAHHUC

JI2. HOHHUMAHHC
SHAYMUMOCTU MATCMATHKH
JUIST HAYIHO-
TEXHHYICCKOTO TPOTPecca,
¢(hOpMHPOBAHHOCTH
OTHOILIICHUA K MATCMATHUKE
KaK K JacTH
OOIIICUCTIOBCUCCKOI
KYJIbTYPBI qepes
3HAKOMCTBO C HCTOpPHEH
paSBI/ITI/I}I MATCMATHKH,
IBOJIFOIHCH
MATEMATHICCKUX HICH,

- OnpeaeTh 3HAUCHHE MATCMATHKH B HAYKC, TCXHHKS, 3KOHOMHKC,
HH(POPMAIHOHHBIX TCXHOJIOTHAX H MPAKTHICCKOH ACATCIEHOCTH. -

- U3y4date HCTOPHIO pa3BUTHI KOMOWHATOPHKH, TCOPHH BEPOATHOCTCH W CTATHCTHKA H
HX POJIb B PA3IHUHBIX C(hepax 4eI0BEUCCKON )KU3HEACITCIHHOCTH.

- BemoauaTs apu(pMeTHICCKIC ACHCTBHS HAA YHCIAMHE, HAXOJUTH MPHOTMKCHHBIC
SHAYCHHSA BSTHIHMH U MOTPCIMHOCTCH BEIMHUCIICHHUH (a0COTFOTHOM W OTHOCUTCIIBHOM),
CPABHHBATH YHCJIOBBIX BRIPAKCHHUI

[MuceMeHHAS KOHTPOIBHAS PaboTa;

OTUET MO MPOACTAHHOM BHCAYAUTOPHOH CAMOCTOATEIBHOM padoTe.

JI3. pa3Burue
JJOTHYCCKOTO MBIINUICHHA,
MPOCTPAHCTBSHHOTO
BOOOPaKCHUS,
AJITOPUTMUYECKOH
KYJIbTYPBI, KPHTHYHOCTH
MBIIIICHA HA YPOBHE,
HCOOXOIHMOM hin ¢
Oyaymiei
mpo(heCCHOHATBHOH
JICATE TbHOCTH, hin i
TIPOJIOIKCHUS
oOpa3oBaHHUA H
camMo00pa30BaHUA

OmnpenemiTh NeJ U 3312491 H3YUCHUS MATEMaTHKHU 1pu ocBoeHuH npodeccuit CI10 n
cnenuansrocteit CIIO.

- IIpeacTaBmaTh B3aNMHOE PACTIONOKCHIE MPSIMBIX, MPSAMBIX U IUIOCKOCTEH, ABYX
IUTOCKOCTEH B MPOCTPAHCTBE, IPHMEHECHUE TCOPETHIESCKOTO 000CHOBAHUS
PaCTIONOKEHIA JAHHBIX (PUTYP B MPAKTHUECKOH ¥ MPO()eCCHOHATBLHON ACATCIBHOCTH,
- JIeMOHCTPHPOBATH ANTOPUTMBI PEIICHIS TIOKA3ATEIBHBIX, TPHTOHOMETPHICCKUX
YPaBHCHUH U HEPABECHCTB,

- OCBOUTD AITOPHTMBI HCCIICTOBAHMS (DY HKIIUM,

- OBHIaZeTh MPOLCCCOM TOCTPOCHHA TPA(HKOB (DYHKITHH, OCYIICCTBICHHC
TApMOHHYCCKUX KOJICOaHUIT rpaduKOB;

- OCBOUTD AITOPHTM HCCIICTOBAHUS (DYHKIMH C TIOMOIIBIO MIPOHU3BOTHOM;

- OCBOUTD AITOPHTM HAXOKICHHE HAHOOJIBINETO M HAMMCHBIIETO 3HAUCHUS (DY HKIMH
HA OTPE3KE.

-[IpuMeHATH MATEMATHIECKUE METOIBI ITIST PEIICHUS CONCPKATEIBHBIX 3a0a1 13
pa3nuIHBIX 00MACTEH HAYKU M MPAKTHKU. VIHTEpIPETHPOBATH PE3yIbTara, yueT
PCaNbHBIX OTPAHHYCHUN

3ammuTa pedeparos, KOMOBIOTCPHOS TCCTHPOBAHUC
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JI4. OBJIAJICHHC
MATEMATHUCCKHMU
SHAHHSIMH W YMCHHSIMH,
HEOOXOIUMBIMH B
TIOBCCTHCBHOM SKU3HU,
9 OCBOCHHSA CMCYKHBIX
€CTECTBEHHO-HAY YHBIX
JUCIMIUIMH M JUCIMIIIHH
mpo(hCCCHOHATBHOTO
OUKIa, I TOJYyYCHHS
o0Opa3oBaHHs B 00MACTX,
HC TPCOYFOIIIX
VIIyOneHHOH
MAaTEMaTHICCKOM
MOJATOTOBKH,

- OCcBOUTD HCH PACIIMPCHHUS TIOHATH O YHCIIE KAaK CII0c00a IMOCTPOCHHUSI HOBOTO
MaTEMATHYECKOTO aIllapaTa Jurl PeIlCHUS MPAKTHUECKUX 33134 U BHY TPCHHHX 337139
MaTEMAaTHKH,

-BoImonaaTh apudmMeTHIecKue ASHCTBHS HA YUCIAMH, HAXOAUTH MPUOIKCHHBIC
SHAYCHHSA BSTHUIMH U MOTPCIMHOCTCH BEIMHUCIICHHUH (a0COTFOTHOM W OTHOCUTCIIBHOM),
CPaBHHBATH YHCIIOBBIC BBIPAKCHUS

-Haxomuth 3HAUCHHUS CTETICHH, HCHOb3Y I TPH HEOOXOJMMOCTH HHCTPYMEHTAIbHBIC
cpeacTsa

-[IpeoOpazoBbIBaTE YHCIOBBIC M OYKBCHHBIC BBHIPAKCHHS, COCPKAIINX CTCIICHH,
MPUMEHSA CBOMCTBA

-BrImomHATh TIpeoOpa30BaHUs BHIPAKCHUH, MPUMEHITH (DOPMYJIbI, CBI3AHHBIC CO
CBOWCTBAMH CTETICHEH | JTIOTapu(PMOB

-U300pakaTh yTIbl BpalieHH Ha OKPYKHOCTH, COOTHECTH BEJIMMUHEI YTJIA C €TO
pacnionoxeHneM -O3HaKOMHTBCS C OHATHEM Tpa(uKa, ONPEICIITh MPHHAAICKHOCTH
TOYKH rpaduKy QyHKIHH.

-Onpenenars o GopMyie mpocTSHINCH 3aBHCHMOCTH, BHAA e¢ rpaduka. BripakaTs mo
(opMy e OJHY TIEPEMECHHYIO Yepe3 APyTHE.

-O3HAKOMHUTECA C OmpeACICHHEM (YHKIHH, C(HOPMYaHpoBaTh ¢ro. Haxoauts 061acTu
OTIPEICICHAS B 00IACTH 3HAYCHUH (Y HKIIMH

-O3HaKOMUTECS C PUMEPaMH (DYHKIHOHAIBHBIX 3ABUCHMOCTEH B PEaIbHBIX
TPOIIECCAX W3 CME)KHBIX JUCIHILTIH

-CocTaBuTh BUIBI PYHKIMH 110 JAHHOMY YCJIOBHIO, PEIIATh 331a4H HA SKCTPEMYM.
-Brmonaars npeoOpazosanus rpaduka (yHKIMA

-Borumcnars 3HaueHHS (yHKIWH 1O 3HAYCHHIO apryMeHTa. OnpenesiTh NOI0KEHHS
TOYKH HA TpaduKe M0 e KOOPANHATAM U HA0OOPOT.

-O3HaKOMUTECS C IOHATHEM TAPMOHHUYECKHUX KOJICOAHHUH M IIPUMEPAMHU
TApPMOHHYCCKUX KOJICOAHUIT AT OTMMCAHUS ITPOIIECCOB B (PUBUKE U IPYTUX 00IACTIIX
3HAHHSL

- YMeTh MOHAMATh U HCHOJIB30BaTh MATEMATHICCKUC CPEICTBA HATBIAHOCTH
(rpaduku, THarpaMMBbL, TAOIHIIBL, CXEMBI U AP.) I WILTFOCTPALMHI, HHTCPIPETALHH,
apryMCHTALUY,

- [IpumMeHAT, MEXaHUYECKUI U TEOMETPHUYECKHM CMBIC IPOU3BOAHON HA PUMEPE
BBIMHUCTIATS MTHOBCHHYIO CKOPOCTH M YIJIOBOH KO3((PHUIHEHT KacareIbHOH.
-[IpuMeHATH MPOM3BOAHYIO A PEIICHUS 33121 HA HAXOKICHHE HAHOOIBIIETO,
HAMMCEHBIICTO 3HAYCHUS W HA HAXOKACHUE IKCTPEMyMa

-Pemarsp 3a1aum Ha MIPUMEHECHAE HHTETPAa I BBIMUCICHUS (PU3MUECKIX BENIHH U
omancH

-Pemars ypaBHEHHS C MPEIMECHEHHEM BCEX IPHEMOB (PA3JIOKCHIS HA MHOKHTECIIH,
BBECHUS HOBBIX HEM3BECTHBIX, MOACTAHOBKH, TPA()HMUCCKOTO METOIA).

-Pemars cucrem ypaBHEHHH ¢ IPUMEHEHHUEM PA3IHIHBIX CIIOCOOOB.

- Pemrath HepaBeHCTBA C UCMOIB30BAHHE CBOUCTB U rpaukoB QyHKumi. Pemars
HEPABCHCTBA M CHCTEMBI HEPABCHCTB C MPUMEHEHUEM PA3IHIHBIX CTIOCO00B.
-[IpuMeHATH MATEMATHIECKUE METOIBI ITIST PEIICHUS CONCPKATEIBHBIX 3a0a1 13
pa3nu4HBIX 00IACcTEH HAYKU M MPAKTHKU. MIHTEpIPETHPOBATH PE3YIBTATHI C YUCTOM
PCaNbHBIX OTPAHHYCHUN

-[IpumeHATh MpaBuiIa KOMOWHATOPHKY MPH PEIICHAN KOMOMHATOPHBIX 3a/1a4.
-[IpeacraBmsiTh B3aHMHOTO PACIIONOKEHHS MPSMBIX, MIPSAMBIX U IJIOCKOCTEH, ABYX
IUTOCKOCTEH B POCTPAHCTBE, IIPHMEHSITh TCOPETUUCCKIE 0O0CHOBAHMS PACIIOIOKCHIS
JAHHBIX (PUTYP B MPAKTHUCCKOH U MPO(CCCHOHATBHON ICATCIFHOCTH,

- M300pakath Ha PUCYHKAX M KOHCTPYHPOBATH HA MOJICIIIX MEPIICHINKYILIPOB U
HAKJIOHHBIX K IUIOCKOCTH, TIPSIMBIX, MAPAIUICIBHBIX INIOCKOCTEH, YIIIOB MEKAY MPIMOH
1 TUIOCKOCTHIO 1 0OOCHOBAHHE TTOCTPOCHILL.

-Pemarsb 3a71a4 HA BEMHCICHUE TCOMETPUICCKHUX BEIUYHH.

- OnuceIBaTh PACCTOSAHUS OT TOUKH /IO IUIOCKOCTH, OT MPSIMOM /10 TTOCKOCTH, MEKIY
TUTOCKOCTSIMH, MEX/Y CKPEIIUBAOIIAMHUCS TMPSIMBIMHE, MEKIY TPON3BOIbHBIMHI
(urypamu B IpOCTPAHCTBE.

-ApryMEHTHPOBATh CBOHU CYKACHHS O B3AUMHOM PACTIONIOKCHUH IIPOCTPAHCTBEHHBIX
¢uryp

- OnuceIBaTh U XapaKTEPHU30BATh PA3IMYHBIC BUABI MHOTOT PAHHUKOB, IICPEUHCIIATh HX
3JIEMEHTHI H CBOMCTBA.

-U300pakaTh MHOTOTPAHHHUKH M BHITIOTHATH MOCTPOCHI HA H300PAKCHISIX U
MOJIEIISIX MHOTOTPAHHHUKOB.

-IIpuMeHATs CBONCTBA CHMMETPHH NP peIIcHUH 3a1a4. Micmoms30BaTh
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TPHOOPETEHHBIC 3HAHUS IS HCCIICTOBAHMS M MOJICTMPOBAHMUS HECTIOXKHBIX 3a1a.
-XapakTepu30BaTh U H300paKaTh TENIA BPAIICHIS, HX PA3BEPTKHU, CCUCHHUS.

-Pemare 3aga4um Ha NOCTPOCHUE CEUCHUH, BBIMUCICHUE JTMH, PACCTOSIHUMN, VIJIOB,
omancH

-Pemars 3a7aum Ha mpuMeHeHHE (POPMY T BBIMHUCICHHS 00BEMOB IIPOCTPAHCTBEHHbIX
TelL

- Pemats 3a12a41 Ha BRMHUCICHUE IIOMAACH MOBEPXHOCTEH MHOTOTPAHHUKOB H TEI
BPAIICHHUSA.

- M3y4aTe nekapTOBYIO CHCTEMY KOOPAHHAT B MPOCTPAHCTBE, MOCTPOUTH MO 3aJAHHBIM
KOOPAMHATAM TOYCK M IUIOCKOCTEH, HAXOAUTh KOOPAUHAT TOUCK

PemeHue 3824 HA TPAKTHYECKOM 3AHATHH, TCCTHPOBAHNE

JI5.r0TOBHOCTH u
CHOCOOHOCTH K
00pa3oBaHNIO, B  TOM
YHCIIC CaMOOOPA30BAHMIO,

HA TPOTHKCHHH  BCEH
SKH3HH; CO3HATEIILHOC
OTHOILIICHHUC K
HETIPEPBIBHOMY
00pa30BaHMIO KaK
YCIOBHIO YCHEIIHOH
mpo(heCCHOHATBHOH H
0OIIECTBCHHOH
JICSITEIbHOCTH,

-Pa3BuBaTh MOpaNbHOE CO3HAHME W KOMIIETCHTHOCTH B PEIICHHH MOPAIbHBIX POOIEM
HA OCHOBE JITYHOCTHOTO BBIOOPA, (POPMHUPOBAHNE HPABCTBECHHBIX UYBCTB U
HPABCTBEHHOTO MOBEACHHS, OCO3HAHHOTO M OTBETCTBECHHOTO OTHOIICHUS K
COOCTBCHHBIM ITOCTYITKAM,

- O3HAKOMHTECSI C HEJLIMH | 331a49aMH U3y UCHHSI MATEMATHKH TP OCBOCHHHA
mpogeccuit CT1O u cneunamproctett CI1O

- BomonauTs apu()MeTHUeCKIE NSHCTBIS HAT YUCIIAMH, COYCTAsI YCTHBIC
MTUCHMCHHBIC TIPHCMBI.

Haxoauts mpuOImKeHHBIC 3HAYCHUS BETHYHH U IIOTPEITHOCTCH BHIYHCIICHUH
(a0COOTHO U OTHOCUTEILHOMN); CPABHCHHUCE UHCIIOBBIX BHIPAKCHHUH.

-Haxomuts onmooK B mpeoOpaz0BaHUAX M BHIYHACICHIIX

-BrImomHATE pacueTs o GopMyIaM, COACP KAUM PATHKATIbBL, OCYIICCTBIII
HEOOXOAMMBIC TTOJCTAHOBKH U MPEOOPA30BAHIL.

-OmnpeaenaTs paBHOCHIBHOCTH BBIPAXKCHHH C PATHKAIaAMHU

-[IpeoOpazoBbIBaTh YHCIOBBIE W OYKBEHHBIC BBIPAXKCHUS, COICPKAIINEC CTCIICHH,
MPUMEHSA CBOMCTBA

-[IpuMeHATs NOHATHA NEPEMEHHOM, IPUMEPOB 3ABUCHMOCTEH MEKIY IEPEMEHHBIMHU.
-[TpumenaTs mowsTHSA TPAdUKA, OTIPEACTICHIUS MPUHAMJICKHOCTH TOUKH rPadHKy
(yHKIHH.

-Onpenenars o GopMyJIe MpOCTCHIICH 3aBHCHMOCTH, BHAA ¢¢ Tpaduka. BeipaskeHme
mo (popMyJIc OTHOM MCPEMCHHOI Uepe3 APYTHE.

-DopMy THPOBATH OMPSACICHHUS ()Y HKIHH.

-Haxomuts obmacTu onpeaeneHus u 00IaCTH 3HAYCHUH (DY HKIINH

-[IpuBoUTH TIpHMEPHI (DY HKIMOHATIBHBIX 3aBUCHMOCTEH B PEaTIbHBIX MPOLIECCAX U3
CMESKHBIX TUCTUIUINH

-3HaTh MOHATHA TPauKa, OMPEACTATH MPHHAIICKHOCTH TOUKH TPaQUKy (yHKIHH.
-Onpenenars o GopMyIie MpOCTSHINCH 3aBHCHMOCTH, BHAA e¢ rpaduka. Bripakars
mo (popMyJic OTHOM MEPEMCHHOH HUepe3 APYTHE.

-Beruncnars 3HauCHHUA (PyHKIMI IO 3HAUCHHIO apryMeHTa. ONMPEacATh MOTOKCHHSA

TOYKH HA TpaduKe M0 e KOOPANHATAM U HA0OOPOT.

- Mcmore30BaTh MOHATHS TAPMOHIYIECKOTO KOJICOAHUS W IPHMEPOB FAPMOHHICCKUX
KOJICOAHWH /IJI1 OMTUCAHIS IIPOLIECCOB B (DM3HKE U APYTHX OOIACTSIX 3HAHL
-PacniozHaBaTe Ha 4epTEKaX M MOJCILIX PA3IUYHBIX CIIYUAcB B3AHMHOTO

PACTIONOKEHIS TPAMBIX H IUIOCKOCTEH, ApTYMEHTHPOBAHHUE CBOUX CY>KICHHH
-[IpuMeHATs MPU3HAKU W CBOMCTBA PACMOIOKCHHA MPAMBIX H ILIOCKOCTEH MPH

pEIICHUH 3a7a'.

-U300paxkaTs Ha PUCYHKaX M KOHCTPYHPOBATh HA MOJCIISIX NEPICHINKY JIPOB H
HAKJIOHHBIX K IUIOCKOCTH, TIPSIMBIX, MAPAIUICIBHBIX INIOCKOCTEH, YIIIOB MEKAY MPIMOH
1 TUIOCKOCTHIO 1 0OOCHOBAHHE TTOCTPOCHILL.

-Pemarsp 3a7aun HA BHIMHCICHHE TCOMETPHICCKUX BEIIMIHH.

-Omnpeaenars W BBMHUCILITh PACCTOSHHS B MPOCTPAHCTBE.

-O3HAKOMUTECS C IOHATHEM MAPALICIFHOTO MTPOCKTUPOBAHMS M €10 CBOWCTBAMHU.
-Omnmcanne 1 XapaKkTePUCTHKA PA3JIMYHBIX BUI0OB MHOTOTPAHHUKOB, IEPEUHCIIITH HX
3JEMEHTBI W CBOMCTBA

-XapakTepu30BaTh M H300paKaTh CCUCHIHS, PA3BEPTKH MHOTOTPAHHHKOB, BBIYHCIIITH
IJIOIAAN MOBEPXHOCTEH.

-O3HaKOMJICHHE C BHJAMH CHMMETPHH B IPOCTPAHCTBE, (DOPMY IHMPOBAHHC
ONpEACTICHUI H CBOUCTB. XapPAKTEPHCTUKA CHMMETPHH TE BPAIICHHUA U
MHOTOTPAHHHKOB.

-IIpumeHATH CBOMCTB CHMMETPHH IIPH PEIICHUH 3044

-O3HAKOMUTECSI C BUJAMH TEJI BPAICHHS, (POPMYIHPOBATH HX ONPEACICHHUS CBOHCTB.
- XapakTepHUCTHKA M N300pAKCHHE TEJI BPAIICHHS, HX PA3BEPTKHU, CCUCHHSL.
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- 3HAKOMHUTECS C MOHITHSIMH IUTOMATH i 00BbEMA, AKCHOMAMH W CBOWCTBAMHU.
- M3yyate TEOpeM O BBIMHCICHUH OOBEMOB MPOCTPAHCTBEHHBIX TEJI, PEIICHUE 32131
HA IpUMEHEHHE (POpMy T BEIMHCICHIS 006eMOB. M3yuarh GOpMy T JUsl BEIMUCICHUS
IJIOMAACH NOBEPXHOCTEH MHOTOTPAHHUKOB U TE BPALICHHUA.
- O3HAKOMHTECSI C METOJIOM BBHIMHCJICHHUS ILIOMAIN TIOBEPXHOCTH Chephl. Pemars
337a4YM HAa BHIMHCJICHHC IUIOMAICH MOBEPXHOCTH MPOCTPAHCTBECHHBIX TEIl

Pemrars 3a1a4u 0 MHAMBULY A7IbHBIM KAPTOUKAM, KOMITBEOTEPHOC TCCTHPOBAHHUC

JI6.TOTOBHOCTD H
CIIOCOOHOCTD K

- CocraBmaTs BHABI (PyHKIHH 110 JAHHOMY YCJIOBHIO, PEIIATh 33/1a4 HA YKCTPEMYM.

- Konctpyuposate u ctpouts rpaduku )y HKITHH.

- Bomonwars mpeodpazosanus rpaduka GyHKIHH

- IIpoBOAMTH C MOMOIIBIO MPOM3BOIHON HCCIICAOBAHMA (DY HKIUH, 32 JAHHOH
(dhopMyTIOH.

- YcraHaBnmMBaTh CBSI3M CBOMCTB (DYHKIMH M IPOU3BOTHOM MO MX TpaduKaM.

- [IpuMeHATH IPOM3BOIHOMN 11 PEIICHMS 33124 HA HAXOKACHUE HANOOJIBIIETO,
HAUMCHBIIETO 3HAYCHUS U HA HAXOJKACHHUE IKCTPEMyMaA

- PemraTh 3amaum Ha MPUMEHEHNE HHTETPAJIA AT BEIMHUCICHUS (DH3HUCCKUX BEIUYUH U

CaAMOCTOATENBHON omancH
TBOPYCCKOH U - [IpuMeHATh MAaTEMATHYECKUE METOIBI A1 PEHICHHUS COACPKATEIbHBIX 3a1a4 U3
OTBETCTBCHHOH pa3nuU4IHBIX 00IACcTEH HAYKU M MPAKTHKU. VIHTEPIPETHPOBATE PE3YIBTATHI C YUECTOM
JICSITEIbHOCTH, PeaTbHBIX OTPAHMYCHUH
- M300pakath Ha YepTeKax M MOACILIX HAKJIOHHOM, TICPIICHANKYJILIPA U PACCTOSHHES, U
000CHOBaHHE CBOMX CYxIcHHH. OTNpecIcHUE W BHIMUCICHAC PACCTOSHUH B
mpocTtpaHcTie. [ IpuMeneHne GopMy ¥ TeOpeM INTAHNMETPHH UL PELICHHS 3a7a.
- O3HAKOMHTECSI C TOHATHEM TAPAIIICIHHOTO IPOCKTHPOBAHUS B €TO CBOHCTBAMH
- Beraucars mnomaayn 1 00bEMbI MHOTOTPAHHUKOB M TEJI BPAIICHUS
- PemiaTh nipuKkIagHBIX 33144 HA CIIOKHBIC MPOLICHTHI
BrInonHeHnEe HHAWBUAYAIBHBIX 3QJaHAUH; MIHCBMEHHAS MPOBEPOUHAS paboTa
- ®opMupOBaTh KOMMYHHKATHBHYI0 KOMIICTCHTHOCTD B OOIICHUH W COTPY AHUUCCTBE
CO CBEPCTHHKAMH, CTAPIIHMH
- [Ipumeps! (y HKIHOHAILHBIX 3aBUCHMOCTEH B PEAbHBIX IMPOIIECCAX U SIBJICHHUSX.
-Crnoxnas Gyukims (kommo3unust). [TorsTHE 0 HEMPEPHIBHOCTH (DYHKIMA
- [IpeobOpazoseiBath Tpaduk QyHKIHN. [apMOHHICCKHE KOTCOAHAA
- [TpuMEHATS TPOM3BOTHYIO K HCCIICAOBAHMIO (DYHKIHH U MOCTPOCHUEO TPa(hHKOB.
- [IpuMeHATs TPOM3BOIHYIO JUTS PEIICHHUS 3324 HA HAXOXKICHUE HAHOOIBINETO
JI7.rOTOBHOCTD K P 1P JIHYEO JUTL D A A ’
. HAMMCEHBIICTO 3HAYCHIUS W HA HAXOKACHUE IKCTPEMyMa
KOJUICKTHBHOH  padore,
- PemmaTh 3amaum Ha MPUMEHEHHE MHTETPAa Uil BHIMUCICHUS (PH3MUECKIX BEIMINH
COTPYIHHICCTBY co .
U IUI0Imanei
CBEPCTHUKAMH B
oBpasoBaTe HHOM - [lpuMeHATh MaTEMAaTHUCSCKHE METOJBI AT PELICHHS COACPKATEIBHBIX 3a1a49 13
’ ., | pa3mudHBIX 007ACTEH HAYKH U MPAKTUKH. MIHTEPIPETHPOBATh PE3YIBTATHI C YUCTOM
OOINECTBCHHO  TOJIC3HOM, .
“eBHO PeaTbHBIX OTPAHMYCHUH
y . - OOBACHATh W MPUMCHATH (DOPMYITBI I BEIMHUCICHHS PA3MCIICHUH, ICPECTAHOBOK H
HCCIICA0BATEITLCKOH, .
» COYCTAHMH IIPH PEIICHUH 337aY.
TPOCKTHOM .~ APYIHX | _ 110 6hasarh Ha PHCYHKAX H KOHC 0BAaTh HA MOJCILIX NEPICHINK 0B U
BUZIAX JCATCIHHOCTH, P prcy TPyHp A PHICHIHKYUIP
HAKJIOHHBIX K IUNIOCKOCTH, TIPSIMBIX,
-ApryMEHTHPOBATh CBOHU CYKACHHS O B3AUMHOM PACTIONIOKCHUH IIPOCTPAHCTBEHHBIX
¢uryp
- IlocTpouTs CeueHNUSI MHOTOTPAHHHKOB U TEJI BPAIICHUS
- PemraTh npakTHYeCKUE 3a1a4M HA BHIMHCJICHHUC IJIOIA/ICH MOBEPXHOCTH H 00BEMOB
MIPOCTPAHCTBEHHBIX TEII
Jenosas urpa, 3ammTa npe3eHTanui
OmnpenemaTs NeJH U 330348 U3YUCHUS MATeMATHKH Npu ocBoeHnH mpodeccuit CTI0 u
718 OTHOIICHIC " C]l-;)[eL[I/IaJ'IBHOCTeI/I CIIO. §
pOdeCCHORATBHOI -BomonaATh apuMeTHUECKHE ISHCTBHUS HAX YACIAMH, COYCTAsI YCTHBIC U
NCATEBHOCTH KaK HI{/IICBMGHHLIG npgeMm. § §
BOMOKHOCTH YHACTHS B | ° 6axo;mn> TPHOIDKEHHBIC SH?‘?GHI/I}I BEIIMYVH W MIOTPEITHOCTEH BHIYHCIICHUH
peeHuH JHUHELX, (aOCOFOTHO U OTHOCUTEILHON); CPABHHBATDh HYHCJIOBBIC BBIPAKCHIL.
P —— -Pemars ypaBHEHUS C MPUMEHEHHEM BCEX MPHEMOB (PA3IOKCHHUS HA MHOKHTECIIH,
2
FOCY APCTBCHHBIX, B;eaenm HOBBIX HCH3BECTHBIX, TIOZICTAHOBKIL, rpaguieckoro MeTg/:[a).
OGMIEHAEOHATBHBIX -Pemtarh creTeMbl ypaBHEHHUH C IPHMEHEHHEM Pa3THHBIX CIOCOG0B
poGIeM:; - [IpuMEHATh MOHATHS NEPEMEHHOM, IPUMEPbI 3ABUCHMOCTEH MEKIY NIEPEMCHHBIMH.
2

-[IpumenaTs moHATHA TPaduKa, OMPEACICHIUS MIPUHAUICKHOCTH TOUKH TPA(UKY

(yHKIHH.
-Onpenenars no GopMyIe IpOCTSHINCH 3aBHCHMOCTH, BHAA e¢ rpaduka. Bripakars
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mo (popMyJIc OTHOM MCPEMCHHOI Uepe3 APYTHE.

-DopMyTHPOBATH OMPCACTICHHA ()Y HKIIHH.

-Haxomuts oOnacTw ompeacneHus u 00IacTy 3HAYCHUH (PyHKIINH

-[IpuBouTH TMPHEMEPHI PYHKIMOHATHHBIX 3ABHCUMOCTCH B PEATBHBIX IPOLIECCAX M3
CMCYKHBIX JTUCIHUITIITHH

-3HaTh MOHATHA rpaHKa, OMPSACTATh MPHHALICKHOCTH TOUKH TpaduKy (yHKIHH.
-Onpenenars o GopMyIIe MpOoCTCHINCH 3aBHCHMOCTH, BHAA ¢¢ Tpaduka. BeipakaTts
mo (popMyJIc OTHOM MCPEMCHHOI Uepe3 APYTHE.

ITnchbMeHHAs MpaKTHYECKas paboTa

MeTanpeaMeTHbIe:
-OnpeaenuTs NETH U 330341 H3YHUCHUS MaTeMaTHKH pu ocBocHIH npodeccuii CI1O u
cnenuansrocteit CIIO.

-BemosHuTs apumeTHiecKue SHCTBIUS HAX YACIAMH, COYCTAs YCTHbIC U
MTUCHMCHHBIC TIPHCMBI.

-Haxoauts npuOIm>KeHHbIC 3HAUCHMS BEIIMYHH M MOTPEITHOCTEH BBIMHMCICHUH
(a0COIFOTHOM M OTHOCUTEILHOHN); CPABHUBATH YHCJIOBHIC BBIPAYKCHILL.
-BemosrHuTE pacueTst o popMyIaM, COACPKAIIIE PATUKATIBI, OCYIIECTBIII
HEOOXOAMMBIC TTOJCTAHOBKH U MPEOOPA30BAHIL.

- OnpeenTh PAaBHOCHIBHOCTH BBIPAKCHUH C PaTHKAIAMHU

-[IpeoOpazosath YKCIOBBIC W OYKBEHHBIC BBIPAKCHUI, CONCPKALIME CTEIICHH,
MPUMEHSA CBOMCTBA

-Pemars ypaBHEHUS C MPUMEHEHHEM BCEX IPHEMOB (PA3JIOKCHHUS HA MHOKHTEIIH,
BBECHUS HOBBIX HEM3BECTHBIX, MOACTAHOBKH, TPA()HMUCCKOTO METOIA).
-PemaTs cucTeMbl ypaBHEHHH ¢ IPUMEHEHHEM PA3IHYIHBIX CIIOCO00B

- Pemrats uppanmoHatsHble, MOKA3aTEIbHBIC U JIOTapH(PMUICCKIE,
TPUTOHOMETPHICCKHIC YPABHCHHS

MI. yMcHHC | - Pemarts moka3aTenbHBIC, TOTAPH(MUUCCKAC H TPUTOHOMCTPHYUCCKHC HCPABCHCTBA.

CaMOCTOSTEIBHO - [IpuMeHUTH MOHATHS IEPEMEHHOM, TPUMEPOB 3aBUCHMOCTCH MEX/TY TICPEMEHHBIMH.

OTIPEACTIATH e | -IIpuveHnTs MOHATHA TPaduKa, OTMPEAEICHUS MPUHAIJICKHOCTH TOUKH rPpaduKy

JICSITEIEHOCTH " | QyHKIHH.

COCTABJATh maesl | -Onpexenuts mo GopMyIIe MPOCTEHIICH 3aBICUMOCTH, Bra ee rpaduka. Bepazuts

JICSITEIbHOCTH, 1o (hopMyIie OHH IIEPSMEHHBIC Yepe3 IPyTHE.

CaAMOCTOATENBHO -OopMyITHpPOBATh ONPEACTICHIUS (DYHKIUH.

OCYIIECTBIIATD, -Haxomute obmacTu onpenenacHus 1 007IaCTH 3HAYCHUH (DY HKIMH

KOHTPOIIMPOBATH u | -IlpuBecTu mpuMeps! (yHKIHOHAIBHBIX 3aBUCHMOCTEH B PEAbHBIX ITPOIIECCAX U3

KOPPEKTHPOBATh CMESKHBIX TUCTUIUINH

JICSATEABHOCTD, -3HaTh MOHATHA TpaHKa, OMPEACICHHSA MPHHATICKHOCTH TOUKA TPAPHKY (DYHKITHH.

HCIOJIb30BATh BCce | -Ompeacmuts mo (HOPMyIC MPOCTCHIICH 3aBUCHMOCTH, BHIA ¢¢ Tpaduka. Beipakats

BO3BMOXKHBIC PECYPCHI IS
JOCTHKCHUS
MOCTABICHHBIX IICJICH |
peamzaumu TJIAHOB
JICATEIHOCTH, BBIOMPATH
VCHCIIHBIC CTPATCTHH B
PA3THIHBIX CHTY AKX,

1o (hopMyIic OTHH TIEPEMEHHbIC Yepe3 APYTHE.

-Bermcnurs 3HaUeHUS (DY HKIUH 1O 3HAYCHHUEO apryMeHTa. OIpeaeInTh MOI0KEHH
TOYKH HA TpaduKe M0 e KOOPANHATAM U HA0OOPOT.

- Mcrronb30BaTh MOHATHSI TAPMOHIYECKOTO KOJICOAHMS H IIPHMEPOB TAPMOHHICCKUX
KOJICOAHWH /11 OTUCAHIS IIPOLIECCOB B (DM3HKE W APYTHX 0OJIACTIX 3HAHUH

-[IpeacrasuTs B3aMMHOE PACHOIOKEHHE MPSAMBIX, IPSIMBIX M INIOCKOCTEH, JBYX
IUIOCKOCTEH B MMPOCTPAHCTBE, IPHMEHEHHUE TEOPETHUECKOIO 000CHOBAHMS
PaCTIONOKEHIA JAHHBIX (PUTYP B MPAKTHUECKOH ¥ MPO()eCCHOHATBLHON ACATCIBHOCTH,

- M306pa3uth Ha pUCYHKAaX M KOHCTPYHUPOBAHKUE HA MOJCIIIX NEPIICHINKYILIPOB 1
HAKJIOHHBIX K IUIOCKOCTH, TIPSIMBIX, MAPAIUICIBHBIX INIOCKOCTEH, YIIIOB MEKAY MPIMOH
U IUIOCKOCTBIO H 0OOCHOBAHUE IIOCTPOCHUSL.

-PemmuTs 3a1aum Ha BEMHUCIICHHE TCOMETPHICCKUX BEITMIHH.

- OnuCHIBaTh PACCTOSHUS OT TOYKH [0 IJIOCKOCTH, OT IMPSIMOI 10 IJIOCKOCTH, MEKIY
TUTOCKOCTSIMH, MEX/Y CKPEIIUBAOIIAMHUCS TMPSIMBIMHE, MEKIY TPON3BOIbHBIMHI
(urypamu B IpOCTPAHCTBE.

-ApryMEHTHPOBATh CBOU CY>KACHHS O B3AHMHOM PACTIONI0KCHHUH IIPOCTPAHCTBEHHBIX
uryp

- Onmcarp 1 XapaKTepU30BaTh PA3IHMIHbIC BUIbI MHOTOTPAHHHKOB, TICPCUHCIATH HX
3JIEMEHTHI H CBOMCTBA.

-M300pa3uTh MHOTOTPAHHHUKH M BBIIIOJIHATH MOCTPOCHHS HA H300PAKCHUIX B MOACILIX
MHOTOTPAHHHKOB.

-[IpuMeHnTS CBOMCTBA CHMMETPHH NP PelicHUH 3aAa4. Micnoas30BaTh
TPHOOPETEHHBIC 3HAHMS IS MCCIICTOBAHMSI M MOICITHPOBAHHSI HECIIOXKHBIX 337a4.
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-XapakTepu30BaTh U H300paKaTh TENIA BPAIICHIS, HX PA3BEPTKHU, CCUCHHUS.

-Pemare 3a7a4n Ha MOCTPOCHUE CEUCHUH, BBIMUCICHUE JTHH, PACCTOSIHUM, VITIOB,
IUTOIMAACH

-Pemars 3agaym Ha mpuMeHCHAC (POPMY T BEIMUCICHHSA 00 BEMOB MMPOCTPAHCTBEHHBIX
TCIL.

- Pemiats 3a1a4u Ha BBIMUCIICHUE IUIOIAACH MOBEPXHOCTEH MHOTOTPAHHUKOB H TEI
BPAIICHHUA.

- U3yuaTh AeKapTOBBIC CUCTEMBI KOOPAMHAT B MPOCTPAHCTBE, MOCTPOUTH MO 3aJAHHBIM
KOOPAMHATAM TOYEK M MJIOCKOCTEH, HAXOJUTh KOOPAHHAT TOUCK

M2. YMEHHE
MPOAYKTHBHO OOMIATHC H
B3aMMOICHCTBOBATH B
mporecce COBMECTHOH
JICATEIbHOCTH,
VUIHTHIBATH TIO3HIUH
JPYTHX VYaCTHHKOB
JICATEIbHOCTH,

3¢ derTuBHO  pazpemath
KOH(ITHKTBL,

-OmnpeaenuTs UETH U 33Ja41 H3yUCHHI MaTeMaTHKY pu ocBoeHuH npodeccnit CI1O u
cnenuansrocteit CIIO.

- OCcBOUTD HCH PACIIMPCHHUS TOHATHS O YHCIE KaK CIOCO0a MOCTPOCHHUS HOBOTO
MaTEMATHYECKOTO aIllapaTa Jurl PeIlCHUS MPAKTHUECKUX 33134 U BHY TPCHHHX 337139
MaTEMaTHKA

-BrmonauTs apudmeTHyecKue ACHCTBHS HAT YUCIAMH, COUCTAs YCTHBIC U
MTUCHMCHHBIC TIPHCMBI.

-Haxoute npuOnmkeHHbIC 3HAYCHAS BEIMYIMH M MOTPEITHOCTEH BBIUHMCICHIH
(a0COFOTHO U OTHOCUTEILHOMN); CPABHCHHUCE YHCIIOBBIX BBIPAHKCHUH.

-PemaTs ypaBHEHHS C IPUMECHEHHEM BCEX MMPUEMOB (PA3I0KEHIS HA MHOKUTEIIH,
BBECHUS HOBBIX HEM3BECTHBIX, MOACTAHOBKH, TPA()HMUCCKOTO METOIA).

-PemaTs cucTeMbl ypaBHEHHH C MIPUMEHEHHUEM PA3IHIHBIX CIIOCOO0B

- [Ipumeps! (y HKIHOHAILHBIX 3aBUCHMOCTEH B PEAbHBIX IMPOIIECCAX U SIBJICHHUSX.
-Crnoxwnas Gyskimsa (kommo3unst). [IoHATs 0 HePEPHIBHOCTH (DY HRIUH

- [TpeobOpazosate rpaduk PyHkmn. apMoHHICCKHE KOTCOAHMSA

- [TpuMEHATH MPOU3BOIHBIC K HCCIICAOBAHMIO (DYHKIIMHA U TOCTPOCHHUEO TPa(hHKOB.

- [IpuMeHATH IPOU3BOIHBIC ULl PEIICHMS 33124 HA HAXOKICHHE HAanOOJIBINETO,
HAMMCEHBIICTO 3HAYCHUS W HA HAXOKACHUE IKCTPEMyMa

- PemraTh 3amaum Ha MPUMEHEHNE HHTETPAJIA AT BEIMHUCICHUS (DH3HUCCKUX BEIUYUH U
omancH

- [IpuMeHITh MaTEMAaTHUECKUE METOABI ULl PEIICHUS COACPKATEIBHBIX 3a1a U3
pa3nu4HBIX 00IACTEH HAYKU M MPAKTHKU. MIHTEpIPETHPOBAHKE PE3YIBTATOB C YUETOM
PCaNbHBIX OTPAHHYCHUN

- OOBACHATD H NPUMCHATE (DOPMYJIBI I BEIMUCIICHHS PA3MCIICHHH, ICPCCTAHOBOK H
COYCTAHMH MPH PEIICHUH 3a0aY.

- M306paskaTh Ha pUCYHKAaX M KOHCTPYHPOBAHUE HA MOJACTIIX NMEPICHANKY JLIPHI U
HAKJIOHHBIE K ITOCKOCTH, PSIMBIX,

-ApryMEHTHPOBATh CBOU CY>KACHHS O B3AHMHOM PACTIONI0KCHHUH IIPOCTPAHCTBEHHBIX
¢uryp

- ITocTponTs ceueHUSI MHOTOTPAHHHUKOB W TEJ BPAIICHI

- Pemrate npakTuyeckue 3314y Ha BHIYACICHACE TTIOINANCH TOBEPXHOCTH H 00 BEMOB
MIPOCTPAHCTBEHHBIX TEII

- M3yuars 1ekapToBBIe CHCTEMBI KOOPAWHAT B IIPOCTPAHCTBE, IOCTPOHTS 10
33JaHHBIM KOOPJHHATAM TOUCK H IUIOCKOCTEH, HAXOUTh KOOPAUHAT TOUCK

- BBMuCTIHTE PAcCTOSHIS MEXKIY TOUYKAMH, KOOPAHHAT CEPEIUHBI OTPE3KA.

- 3HaTh CBONCTBA BEKTOPHBIX BEIMYMH, IPABAJIA PA3JIOKCHUSI BEKTOPOB B TPEXMEPHOM
MPOCTPAHCTBE, MPABHIIA HAXOKICHHSI KOOPAWHAT BEKTOPA B IPOCTPAHCTBE, MMPABHIIA
JEHCTBHS C BEKTOPAMH, 3aTaHHBIMH KOOpAWHATAMH. [IPHMEHATH MPH PEIICHAUH 33139
Ha ACHCTBH C BEKTOPaMH.

- 3HaTh CKAIIPHBIC TPOM3BEACHHUS BEKTOPOB, BEKTOPHOTO YPABHEHHUS MPSIMOIT 1
IUTOCKOCTH. [ IpUMEHATh TCOPHUH TP PEIICHUH 33134 HA ACHCTBHS C BEKTOPAMH,
KOOPIMHATHBIM METO, IPUMCHITh BEKTOPA JIS BBIMHCICHUS BEJHIHH YITIOB H
PacCTOSHUS BEKTOPOB

M3. BIagcHHC HABBIKAMH
MO3HABATCIIEHOH, Y4UeOHO-

LEeJH | 3a1a41 H3yUCHHSI MaTeMaTHKY pHu ocBoeHUH npodeccuit CT1IO u
crenuanproctelt CI10

HCCIICIOBATEIBCKON u | -Haxomurs npuOmmxeHHbIC- ONMPEaeINTD 3HAYCHHS BEJIUIUH U MOTPEITHOCTEH
MPOCKTHOH BBIMHUCIICHUH (A0COMFOTHOM M OTHOCUTEILHOMN); CPABHUTH YHCIIOBBIC BBIPAYKCHU.
JIeATEIbHOCTH, HABBIKAMH | - OCBOHMTH MICH PACIIMPEHUS MOHATHA O YHCIC KaK CII0c0o0a MOCTPOCHHUS HOBOTO
paspemieHusT  TPOOJIEeM; | MAaTEMATHYECKOTO amapaTa il PeIeHUS MPAKTHUECKUX 33134 U BHY TPSHHHX 33739
CIIOCOOHOCTb W | MaTeMaTHKH

TOTOBHOCTH K | - PemmaTs ypaBHEHHS C IPUMEHEHHEM BCEX MMPHEMOB (PA3I0KEHIS HA MHOKUTEIIH,
CaMOCTOSTEIIFBHOMY BBCCHHSI HOBBIX HEM3BECTHBIX, MOACTAHOBKH, Tpadiieckoro Merona). Pemars
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TIOUCKY METOJIOB
peIICHUSI TPAKTHYCCKAUX
3a7ad, TIPUMCHEHHIO
Pa3HBIX METOJIOB
TIO3HAHM,

CHCTEMBbI YPABHCHUH C MPUMEHEHHUEM PA3IMYHBIX CTTOCO00B. O3HAKOMHTH C OOIIMMH
BOIIPOCAMH PEIICHUS HEPABCHCTB U MCIOIb30BATh CBOUCTBA M IpaQuKu (PYHKIMH TIPH
pEIICHUH HEPABCHCTB.

- Penrate HepaBeHCTBA M CHCTEMBI HEPABEHCTB C MPUMECHEHHEM PA3IIYHbIX CIIOCO00B.
- Pemate 344411 HA HAXOKACHUC CJIIOKHBIX MMPOLCHTOB

- [TprMEHATH MPOU3BOIHBIC K HCCIICAOBAHMIO (DYHKIHH H MOCTPOCHHUEO TPa()HKOB.

- [IpuMeHUTH PON3BOAHBIC AT PEHICHHS 33144 HA HAXO0XKICHHUE HAHOOIBIICTO,
HAMMCEHBIICTO 3HAYCHUS W HA HAXOKACHUE IKCTPEMyMa

- APTryMEHTHPOBAThH CBOM CYKICHHUS O B3AHMHOM PACIIOIOKCHUH IPOCTPAHCTBEHHbIX
¢uryp

- HOCTpOI/ITI) CCUCHIA MHOTOTPAHHHUKOB U TCJI BPALICHIA

- Penmts mpakTHyecKue 3a1a4K HAa BBIMHCIICHHUE IUIOMAICH MOBEPXHOCTH B 00BEMOB
MIPOCTPAHCTBEHHBIX TEII

M4. TOTOBHOCTbD H
CIIOCOOHOCTH K
CAMOCTOSTCIIBHOM
nH(GOPMAHOHHO-
MO3HABATCILHOU
JCATCIIBHOCTH, BKJIHOYAS
YMCHHC OPHCHTHPOBATHCA
B PA3IMYHBIX HCTOYHHKAX

nHpopManHH,
KPHTHYECKH OLICHUBATH H
HHTCPIIPETHPOBATH
nH(popManmro,

NOJIy4acMYy 0 u3

Pa3sIAIHBIX HCTOTHUKOB,

-OmnpeaenuTs UETH U 33Ja41 H3yUCHHI MaTeMaTHKY pu ocBoeHuH npodeccnit CI1O u
crenuanprocte CIIO.

- OCcBOUTH HICH PACIIHPCHHUS MOHATHS O YHCIIE KaK CIIOC00a IOCTPOCHHUS HOBOTO
MAaTEeMATHYECKOTO alIapaTa ALl PEIICHUS MPAKTHYCCKUX 34124 X BHYTPEHHUX 34434
MaTEMaTHKA
-BrmonauTs apudmeTHyecKue ACHCTBHS HAT YUCIAMH, COUCTAs YCTHBIC U
MTUCHMCHHBIC TIPHEMBI.

-Haxomute npuOnmkeHHbIC 3HAUCHUS BETMYHH U IIOTPEITHOCTH BBIMHICICHIH
(a0COIFOTHOM U OTHOCUTEILHOMN); CPABHUTH YHCIIOBBIC BEIPAYKCHH.

-[IpuMeHHTS MATEMATHYCCKHUE METOABI A1 PEHMICHUA COACPIKATEIBHBIX 3a0a4 U3
pa3nu4IHBIX 00MACcTeH HAYKU M MPAKTHKU. VIHTEpIPETHPOBATh PE3YIBTATOB C YUCTOM
PCaNbHBIX OTPAHHYCHUN

-[IpuMCHATH MPOU3BOIHBIC K UCCIICIOBAHMIO ()YHKIHH H MOCTPOCHHIO TPa()HKOB.

- [lppuMeHUTD IPON3BOIHBIC A PEIICHUS 33124 HA HAXOKICHHE HAHOOIBIIETO,
HAUMCHBIIETO 3HAYCHUS U HA HAXOJKACHHUE IKCTPEMyMaA

-ApryMEHTHPOBATh CBOUX CYKICHHI O B3AHMHOM PACTIOJIOKCHHH MPOCTPAHCTBEHHBIX
uryp

- IlocTpouts ceveHN MHOTOTPAHHUKOB U TeI BpallcHusA. [IpuMEHATE CBOMCTBA
CHMMETPHH TP PEHICHUH 3a1a4. Fcnonp308are mMprHOOPETSHHBIX 3HAHAUH
HCCIICAOBAHNA H MOACTUPOBAHUA HECTIOKHBIX 33734

- Pemrate npakTuyeckue 33134y HAa BHIYACICHACE TJIOINANCH TOBEPXHOCTH U 00BEMOB
MPOCTPAHCTBEHHBIX TEJI

-3HaTh CBOWCTBA BEKTOPHBIX BEJMYHMH, IIPABHJIA PA3JIOKCHUS BEKTOPOB B TPEXMEPHOM
MPOCTPAHCTBE, MPABIIIA HAXOKICHIA KOOPAMHAT BEKTOPA B MPOCTPAHCTBE, MPABUIIA
JEHCTBHH C BEKTOPAMH, 3a0AHHBIMH KOOPAHHATAMHU.

-IIpuMeHnTS NPH PEIICHUN 33424 ACHCTBHA C BEKTOPAMHU.

-3HaTh CKAJLIPHBIC MIPOU3BEICHUS BEKTOPOB, BEKTOPHBIC YPABHEHIS TPSIMOIT 1
MIOCKOCTH. [IpUMEHATE TEOPHH IPH PEIICHUH 3aJa4 HA ACHCTBUA C BEKTOPaMH,
KOOPIMHATHBIA METO, PHMCHCHUE BEKTOPOB U BHIMUCICHUS BEIIUIH YIJIOB U
PACCTOSTHUI BEKTOPOB.

M5, BJIAACHHUC
SI3BIKOBBIMU  CPEACTBAMM:
YMCHHEC ACHO, JOTHYIHO H
TOYHO HW3JIaraTb CBOKO
TOYKY 3PCHHA,
HCIIOIH30BAaTh
AACKBATHBIC
CPEICTBa;

S3BIKOBBIC

- O3HaKOMHTECS C POTIBIO MATEMATHKY B HAYKE, TEXHUKE, 3KOHOMUKE,
HH(POPMAIMOHHBIX TEXHOJIOTHAX U MMPAKTHICCKOH ACATCILHOCTH.

-O3HAKOMHTECS C IESIMH | 331a4aMK U3YUCHHSI MATEMATHKH TIPH OCBOCHUH
mpogeccuii CT1O u cnennanproctett CT10

- BomonuaTs apuMeTHIECKHE IEHCTBHUS HAZX YACIAMH, COYETAsI YCTHBIC U
MTUCHMCHHBIC TIPHCMBI.

- BemomHuTs pacyers! mo (GopMyIaM, COASPANIMM PATHKAIBI, OCYIIECCTBILLI
HEOOXOAMMBIE TTOJCTAHOBKH H IPEOOPA30BAHM

- IIpeobpazoBaTh YHCIOBEIC H OYKBEHHBIC BHIPAKCHHUH, COACPKAIINX CTCIICHH,
MPUMEHSA CBOMCTBA

- BoimmonHuTS MTpeoOpa3oBaHus BRIPAYKCHUH, IIPUMEHATH (POPMYJIIBL, CBSI3aHHBIE CO
CBOWCTBAMH CTETICHEH | JTIOTapu(PMOB

- M306paskaTh yIiIsl BpaleHAS HA OKPY>KHOCTH, COOTHOCHTH BEJIMHMHHBI YT C €T0
PACTIONIOKCHHEM.

- IIpuMEHATH OCHOBHBIC TPUTOHOMETPHHCCKHE TOKACCTBA IS BEIMHCICHUS 3HAUCHUH
TPUTOHOMETPHUICCKUX (ByHKIMIA ITO OHOM U3 HUX

- M3yunth ocHOBHBIC (POPMYIIBI TPHTOHOMETPHH: (DOPMY JIBI CIIOMKCHUSI, YIBOCHHU,
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PeoOPa30BaHMI CYMMbI TPHTOHOMETPHUUICCKUX (DYHKIMH B IIPOU3BEICHAUE U
MIPOM3BEACHHUS B CYMMY M IIPUMCHCHHCE NPH BHIMHUCICHAUH 3HAYCHI
TPUTOHOMETPHICCKOTO BBIPAKCHIS H YIIPOIICHHUS €T0.

-O3HAaKOMUTECS C TOKA3ATEIbHBIME PACCY KACHHSIMH HEKOTOPBIX CBOMCTB JIMHEHHOH 1
KBAIPATHIHOH (DY HKIMH, MPOBECTH HCCIICAOBAHMUS THHCHHOH, KYCOYHO-THHCHHOM,
JpOOHO-THHEHHONW U KBAAPATHYHON (DYHKIMH, TOCTPOUTD UX TPA(UKH.

-O3HAaKOMHTECS C TIOHATHEM TPa(UKA, OTIPEACTUTD MPUHAICKHOCTH TOUKH TPauKy
¢yuxium. Onpeneauts N0 GopMyIIe MPOCTSHIIEH 3aBHCHMOCTH, BHIA e¢ rpaduka.
Bripasuts 1o opmyre 0aHON IEPEMEHHOHN Yepe3 ApyTHE.

-[Toctpouts u wurars rpaduru GyHKumu. Mccnenosars GyHKIHH.

-CoctaBuTh BUIBI (PYHKIMH TI0 JAHHOMY YCJIOBHIO, PEIIATh 3a1a4H HA SKCTPEMYM.
-BrmoxauTs MpeoOpazosanus rpaduka (yHKIMA

-[IpuMeHHTH MaTEMATHUECKHE METOBI I PEIICHHUS COACPKATCIBHbIX 3134 3
Pa3MuIHBIX 00MACcTEH HAYKU W MPAKTHKH.

-HMHTEpIpEeTHPOBATE PE3YABTATHL C YUETOM PEATBHBIX OTPAHHYCHHI

-Pemars panmoHanbHEIC, HPPANHOHAIbHbIC, IIOKA3ATEIBHBIC H TPHTOHOMETPHICCKHIC
VPaBHCHHS W CHCTEMBI.

-Pemars panuoHanbpHbIC, MOKA3aTEIbHBIC H TPUTOHOMETPHUCCKIEC HEPABECHCTBA.
-OopMy THPOBATh W MPUBOJUTH TOKA3ATEILCTBA MTPU3HAKOB B3AaMMHOTO PACTIONOKEHUS
MPAMBIX U IJIOCKOCTEH. Pacmio3HaTh Ha YepTeKax U MOJCISX PA3IHIHBIX CIIy4acB
B3aHMHOTO PACTIOJIOKCHUS MPSIMBIX U IDIOCKOCTEH, apTYMEHTHPOBATH CBOMX
CY>KICHUI.

-ApryMEHTHPOBATh CBOHU CYKACHHS O B3AUMHOM PACTIONIOKCHUH IIPOCTPAHCTBEHHBIX
(uryp I lpuMeHITH CBOICTBA CHMMETPHH NPH PEICHAH 3aAa4. Mcroabs30BaTh
TPHOOPETEHHBIC 3HAHMUS I HCCTICAOBAHMS W MOJICIHPOBAHMUS HECTIOXKHBIX 3a1a.

M6. BragcHHE HABBIKAMH

MO3HABATCILHOM
pedexcun KaK
OCO3HAHMA COBEPILACMBIX
JCHCTBHH H
MBICTTUTCIIbHBIX
TPOLIECCOB, HX
pe3yabTaToB H
OCHOBAHHH, TpaHUIL
CBOCTO 3HAHUSA H
HC3HAHHUA, HOBBIX
TMO3HABATCIIBHBIX 33444 H
CPEICTB TS HX
JOCTH KCHHS,

- O3HaKOMHTECS C POTIBIO MATEMATHKY B HAYKE, TEXHUKE, 3KOHOMUKE,
HH(QOPMAIMOHHBIX TEXHOJIOTHAX U MMPAKTHICCKOH ACATCILHOCTH

- IIpuMeHUTH CBOICTBA CHMMETPHH NIPH PEIICHHH 334a4. MIConb30BaTh
MPHOOPETEHHBIC 3HAHUS IS NCCIICTOBAHMS M MOICITHPOBAHIS HECTIOXKHBIX 3a7aY.

- Pemats 3a1a4M HA BBYHUCICHUE CIIOKHBIX IPOLICHTOB

-BrmoxauTs MpeoOpazosanus rpaduka (yHKIMA

-[IpoBecTH ¢ TOMOIIBEO MPOHU3BOAHOM HCCIICAOBAHMS (DYHKIMH, 3aTaHHOH (hOPMY JIOH.
-YCTaHOBUTD CBSI3M CBOHCTB (DYHKIIMH M MPOWU3BOTHOM MO MX rpadukaM.
-[IpuMeHHUTD POU3BOIHYIO IS PELICHHS 32144 HA HAXOXKICHUE HAHOOIBIIETO,
HAUMCHBIIETO 3HAYCHUS U HA HAXOJKACHHUE IKCTPEMyMaA

-Pacmio3Hats Ha yepTeskax U MOACTAX PA3IHYHBIX CIy4AacB B3AHMHOTO PACHOTI0KCHUSL
MPAMBIX U MJIOCKOCTEH, ApPTYMEHTHPOBATh CBOUX CYIKICHUL.

-ApryMEHTHPOBATh CBOH CY>KIACHUS O B3AUMHOM PACTIOJIOKCHUH IIPOCTPAHCTBECHHBIX
¢uryp

- Pemarts 3a1aum Ha BRMUCTICHAC 00BEMOB H IUIOINAICH TOBCPXHOCTCH
MHOTOTPAHHHUKOB U TEJ BPAIICHHUA.

M?7. ueneyCTpeMICHHOCTD
B TNOHCKAX H NIPUHATHH
pemIeHuiA,
CO00PA3UTCIHLHOCTD H
HHTYHWIUA, Pa3sBUTOCTH
TIPOCTPAHCTBCHHBIX
TPEACTABJICHUIA;
CHOCOOHOCTH
BOCIIPHHHUMATH KPAcoTy U
TAPMOHHIO MHPA;

-PacniozHars Ha "epTe:kax ¥ MOACIIIX PA3IMYHbIC CIYUYad B3AHMHOTO PACTIONOKEHHS
MPAMBIX U IJIOCKOCTCH, apTyMEHTHPOBATH CBOM CY KICHHU.

-CopMympoBaTh ONPCACICHHS, TPU3HAKA W CBOMCTBA MAPAJUICIHHBIX H
MIEPICHANKY JBIPHBIX INIOCKOCTEH, IBYTPAHHBIX W THHCHHBIX YTJIOB.

-BBITOTHUTE TOCTPOCHUS YTIIOB MEKIY MPSIMBIMIE, TPSIMOH U IIJIOCKOCTBIO, MEXKIY
IUTOCKOCTSIMH TI0 OITHCAHMIO M PACIIO3HABAHHUE X HA MOJICIIIX.

-IIpuMeHHUTS NPH3HAKA U CBOMCTBA PACMIOJIOKEHHS MPAMBIX H IIOCKOCTEH MPH
pEIICHUH 3a7a'.

-M300pasuTs Ha PUCYHKAX B KOHCTPYHPOBAHUE HA MOJACTIIX NMEPICHANKYJLIPOB U
HAKJIOHHBIX K IUIOCKOCTH, TIPSIMBIX, MAPAIUICIBHBIX INIOCKOCTEH, YIIIOB MEKAY MPIMOH
1 TUIOCKOCTHIO 1 0OOCHOBAHHE TTOCTPOCHILL.

-Pemmts 3a1a4n Ha BRMHCICHUE TCOMETPHICCKUX BEIIMIHH.

-OmnmcaTh PacCTOSIHUS OT TOYKH JI0 IUTOCKOCTH, OT IMPSIMOM 0 TIOCKOCTH, MEKITY
TUTOCKOCTSIMH, MEX/Y CKPEIIUBAOIIAMHUCS TMPSIMBIMHE, MEKIY TPON3BOIbHBIMHI
(urypamu B IpOCTPAHCTBE.

-M300pazuTs Ha yepTekax M MOJCILIX PACCTOSHES H OOOCHOBAHUE CBOMX CY KIACHUI.
OmnpenenuTd ¥ BEIMUCIUTH PACCTOSHUH B IMTPOCTPAHCTBE. [ [pHMEHUTE (OPMYTIBI 1
TCOPEMBI IIIAHUMETPUH IS PEIICHUS 327a4.

- 3HaTh MOHATHS NAPAJUICITHHOTO MPOCKTHPOBAHMS M €TO CBOHCTBA.
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- APryYMEHTHPOBATh CBOH CYKICHHS O B3AHMHOM PACIOJIOKCHAH ITPOCTPAHCTBEHHBIX
¢uryp

- Onmcarp ¥ XapaKTEPH30BaTh PA3IUYHBIC BHABI MHOTOTPAHHUKOB, IIEPCUHCIATD HX
3JIEMEHTHI H CBOMCTBA.

- M306paskaTh MHOTOTPAHHUKH M BBIOIHATH IIOCTPOCHUS HA H300PAKCHUSX U
MOJIEIISIX MHOTOTPAHHHUKOB.

- BBMHUCIATE THHEHHBIC 3JIEMEHTHI M YTJIbI B IPOCTPAHCTBEHHBIX KOH(HTYPALILIX,
apryMEHTHPOBATH CBOM CY KICHHS.

- XapakTrepu30BaTh U H300pAKaTh CEUCHI, PA3BEPTKH MHOTOTPAHHUKOB, BBIUHCIATE
IIOIIAIH MOBEPXHOCTEH.

- IlocTpoenne nmpocTeHmux ceueHni Ky0a, MPH3MBL, TIHPAMH/IBL.

- OCcBOUTD BUIBI CHMMETPHH B IPOCTPAHCTBE, (JOPMYIMPOBATH OIPEICICHUS 1
CBOICcTBA. XapaKTEePH30BaTh CHMMETPHIO TE BPAICHUA H MHOTOTPAHHUKOB.
-U300pakaTh OCHOBHBIC MHOTOTPAHHUKHY ¥ BBIIIOJHATH PHCYHKH II0 YCIOBHM 33714

-O3HAKOMUTECS C BHAAMH TEJ BpalIeHI, CHOPMYIHPOBATh HX ONPEACICHIUS U
CBOICTBA.

- Xapakrepu30BaTh U H300pakaTh TEIA BPAILCHUS, HX PA3BEPTKHU, CCUCHH.

- Pemrate 3a1a4m Ha MOCTPOCHUE CEUCHHUH TEJI BPAICHUS, BBIMHCIHITD JJIHHY,
paccTostHu, YIIbL onmaay. [IpoBouTs JOKa3aTEeIbHBIC PACCYKIACHHS IPH PCIICHUH
3a7a4.

-[IpuMeHATH CBOWCTBA CHMMETPHH IIPH PEIICHHH 33734 HA TEJIA BPALICHUS,
KOMOWHALIHIO TEIL.

- OCBOUTD MOHATHA IIOMIAAH U 00BEMA, AKCHOMAMH W CBOHCTBAMH.

- 3HaTh ()OPMY JIBI IS BBIMHCIICHHS TUTOINAACH MTOBEPXHOCTEH MHOTOTPAHHIKOB H TEII
BPAIICHUSL.

- Pemrate 3a1a4n Ha BHIMUCICHHUE MJIOIAACH MOBEPXHOCTH MPOCTPAHCTBEHHBIX TEII

- OCBOUTH MOHATHS BEKTOPA.

- 3yunth 1ekapToByI0 CHCTEMY KOOPAMHAT B IIPOCTPAHCTBE, IIOCTPOUTH IO 3aTAHHBIM
KOOPIMHATAM TOYKH W INIOCKOCTH, HAXOJIUTh KOOPAWHATHI TOUEK

NPEIMETHBIC!

IT1. chopmupoBaHHOCTH
MPEACTABIACHUI 0
MATEMATHKE KaK YacTH
MHPOBOH KyJABTYpPHI H
MECTC MATEMaTHKH B
COBPEMCECHHOM

IUBHIIM3AIHH, CIIOCO0ax
OIHMCAHUA SBICHUI
peanrpHOTO  MHpPa  Ha
MAaTEMATHYCCKOM SI3BIKE,

- OnpenemuTh 3HAYCHUS MATEMATHKH B HAYKE, TEXHHUKE, SKOHOMHKE,
HH(POPMAIMOHHBIX TEXHOJIOTHAX U MMPAKTHUCCKOM ACATCILHOCTH.

- [TpuMEHUTH MATEMATHYCCKUE METOABI I PEIICHHA COACPKATEABHBIX 34124 H3
pa3IuaHBIX 00MACTEH HAYKU M MPAKTHKU. VIHTEPIPETHPOBATH PE3YIbTAT C YUECTOM
PCaABHBIX OTPAHHYCHUH.

- O3HaKOMHTHCS C MPUMCHECHIEM KOPHEH U CTCTICHEH IPH BBIMKICICHHH CPETHIX,
JCJICHHH OTPE3KA B «30JI0TOM CCYCHHID.

-Pemmte npukIagHBIC 382490 HA CITIOYKHBIC TPOLCHTHI

I12. chopmupoBaHHOCTH

MPEACTABIACHUI 0
MaTEMATHYECKUX
TMOHATHAX Kak
BAYKHCHINUX
MaTEMATHYECKUX

MOJACIIAX, MO3BOJIIOIIUX
ONMHUCHIBATh W H3Y4YATh
pa3HBIC  TPOLECCH |
SIBJICHHS,

-O3HAKOMUTECS C IOHATHEM KOPHS N-H CTCIICHH, CBOMCTBAMH PAIUKANIOB U
MPABUIIAMH CPABHCHHA KOPHEH.
-OnpeeauTs PaBHOCHILHOCTH BHIPAKSHHH € paJUKaIaMH.

-O3HAKOMHTECS C TIOHATHEM CTEIICHH C JCHCTBUTEILHBIM 1T I3yUuTh pasuaHHbIH
METOJ U3MEPEHUS YTJIOB BPALICHHS U MX CBSI3H C TPaxycHOM Mepoil. M300pasuts yrisl
BPAIICHIUS HA OKPYKHOCTH, COOTHECTH BEJIMYHHBI YTJIA C ET0 PACHOI0KEHHEM
NoKa3areieM

-O3HAKOMHTECS C TIOHATHEM MEPEMEHHOM, TPUMEPAMH 3aBUCUMOCTEH MEKIY
TICPEMEHHbBIMH.

-O3HaKOMUTECS C IOHATHEM TPa(HKa, OTMPEACTUTD MPHHAICKHOCTH TOUKH rpaduka
¢dyuxium. Onpenenauts N0 GopMyIIe MPOCTSHINEH 3aBUCHMOCTH, B €€ TpaduKa.
Bripasuts (opMyIIBI 0THOH IEPEMEHHOHN Yepe3 ApyTHeE.

-O3HAaKOMHTECS C OTpesieicHreM (PyHKIUH, chopMy TMpOBATh €TO
-Hatitn obmacTu onpeneneHUs u 007aCTH 3HAUCHUH (DYHKIMH
-O3HAaKOMUTHCS C IOHATHEM OOPATHBIX TPUTOHOMETPHUECCKHX (DYHKITHH.

-M3yuuTh onpeaencHus apKkCHHyca, apKKOCHHYCA, apKTaHI€HCa YHCIIa,

c(hopMy THPOBATH UX.
-O3HaKOMUTHCS ¢ MpUMEpaMu (JYHKIMOHAJIBHBIX 3ABHCHMOCTEH B PEaIbHBIX
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TPOIIECCAX W3 CME)KHBIX TUCIHTILIIH.

-CoctaBuTth BUIBI (PYHKITHH 0 JAHHOMY YCJIOBHIO, PEIIHTH 331a9M HA SKCTPEMYM.
-BrmoxauTs MpeoOpazosanus rpaduka (yHKIMA

-O3HAKOMHTECS C TIOHATHEM MEPEMEHHOM, TPUMEPAMH 3aBUCUMOCTEH MEKIY
TICPEMEHHbBIMH.

-O3HaKOMUTECS C IOHATHEM TPaHKa, OTPEICTUTH MPUHAUICKHOCTH TOUKH Tpadrka
¢yuxamn. OnpeaeuTs mo (PopMy e MPOCTCHINCH 3aBHCHMOCTH, BHIHI ¢ Tpaduka.
Bripasuts (opMyIIBI 0THOH IEPEMEHHOHN Yepe3 ApyTHeE.

-O3HAKOMHTECS C OIpEIEICHIEM (PYHKINH, CPOPMY THPOBATH

-Bermcnuts 3HaUeHNS (DYHKIUH 1O 3HAYCHHUIO apTYMCHTA.

-OnpeaeuTh MOIOKCHAC TOUKH HA TPaHKe MO ¢¢ KOOPAUHATAM H HA000POT.

-O3HAKOMHTECS C TIOHATHEM HEIPEPHIBHON TIEPHOIMUCCKOM (DY HKIHH,
c(hopMyITHpPOBATh CBOMCTBA CHHYCA U KOCHHYCA, IOCTPOUTD UX IPa(UKH.
-O3HaKOMUTECS C IOHATHEM TAPMOHHUYECKHUX KOJICOAHHUH M IIPUMEPAMHU
TApPMOHHYCCKUX KOJCOAHUIT AT OTMMCAHMS IPOLIECCOB B (PH3HKE M IPYTHX 00IACTAX
3HAHUH.

-O3HaKOMUTECS C IOHATHEM IIPOU3BOTHOM

-M3yunts 1 chopMy THPOBATH €¢ MCXAHUYCCKHH H TCOMCTPHUCCKUH CMBICT, H3YUHTh
ANTOPUTM BBIUMCIICHHS IPOU3BOJHOM HA MPUMEPE BBIUHMCICHHS MTHOBEHHOW CKOPOCTH
H YTJIOBOTO KO3 (QHIIMCHTA KACATEIBHOM.

-CocTaBuTh ypaBHCHHA KacaTCIbHOM B 0OIICM BHIC.

-Ycpouts npasuia 1u)(HCPCHIUPOBAHNA, TAOTHIBI TPOH3BOTHBIX ICMCHTAPHBIX
(dyHKIMHA, TpuMeHATD A JuddepeHunposannst (yHKIMIA, COCTaBUTh YPABHCHUS
KACATCIIbHOM.

-U3yuuth TEOpeMbI 0 CBI3U CBOUCTB (DYHKIHMH M ITPOM3BOIHOH, COOPMYITHPOBATD HX.
-[IpoBecTH ¢ TOMOIIBEO MPOHU3BOAHOM HCCIICAOBAHMS (DYHKIMH, 3aTaHHOH (hOPMY JIOH.
-YCTaHOBHUTH CBSI3M CBOKCTB (DYHKIIMH M MPOM3BOIHOM IO UX TpadyuKaM.
-[IpuMeHHUTD POU3BOIHYIO A PELICHHS 3a1aY Ha HAXO0XKICHUE HAHOOJIBIIETO,
HAMMCEHBIICTO 3HAYCHIUS W HA HAXOKACHUE IKCTPEMyMa

-O3HAaKOMUTECS C IOHATHEM HHTETPaja M MEPBOOOPAZHOH.

-W3yunTs nipaBuia BEMUCICHIS IIEPBOOOPa3HOIl 1 TeopeMbl Herorona— JlelOnuma.
-PemmTs 3anaum Ha CBS3b IEPBOOOPA3HON M €€ MPOM3BOTHOH, BEIMHCIHTE
TICPBOOOPAZHYFO A1 JAHHOH (DyHKIIHH.

-Pemmts 3anaum Ha MPUMEHEHUE HHTETPATIA IS BEIMHCICHI (DU3MHUCCKUX BEIUYUH U
omancH

-O3HAKOMUTECSI C IPOCTCHIIMMHY CBEACHUSIMHE O KOPHAX

-U3yunts TeOpuH PaBHOCHILHOCTH YPABHEHHI 1 €€ MPUMCHCHHS

-PemmuTh panmoHanbHbIC, HPPALHOHAIbHBIC, IIOKA3ATCIbHBIC H TPHTOHOMETPHICCKHUC
VPaBHCHHS W CHCTEMBI.

-PacniozHars Ha "epTe:kax ¥ MOACIIIX PA3IMYHbIC CIYUYad B3AHMHOTO PACTIONOKEHHS
MPAMBIX U MIOCKOCTEH.

-IIpuMeHHUTS NPH3HAKE U CBOMCTBA PACHOJIOKEHHA MPAMBIX H IMIOCKOCTEH MPH
pEIICHUH 3a7a'.

-U300pasuTs HA pECYHKAX M CKOHCTPYHPOBATH HA MOJEIIX IIEPIICHANKYJLIPBI
HAKJIOHHBIE K ITIOCKOCTH, MPSIMBIC, TAPALICIBHbIC TUIOCKOCTH, YTJIBI MEXIY IPAMOH 1
TTOCKOCTBIO 1 OOOCHOBATH MOCTPOCHHSL.

-PemmuTs 3a1aum Ha BEMHUCIICHHE TCOMETPHICCKUX BEITMIHH.

-OnpeaenuTh U BBIMUCIUTD PACCTOSHUS B IIPOCTPAHCTEE.

-O3HaKOMUTHCS C OHATHEM MAPALICIFHOTO MTPOCKTUPOBAHMS M €10 CBOWCTBAMHU.
ChopMy THpOBATH TCOPEMBI O THIOMAAN OPTOTOHAIFHOH MPOCKIIMA MHOTOYTOIbHHKA.
-Ommcath U 0XapakTepH30BaTh PA3IHIHBIC BHIbI MHOTOTPAHHHKOB, TIEPSUUCIIHTD HX
3JIEMEHTHI H CBOMCTBA.

-OxapakTepu30BaTh U H300PA3HUTh CEUCHMUS, BEIMHCINTS IIOIIAIN TOBEPXHOCTEH.
-O3HaKOMUTECS C BUIAME CHMMETPHIL B IPOCTPAHCTBE, CHOpMyTHpOBATH
ompeencHus B cBoiicTBa. OXapakTepu30BaTh CHMMETPHH TEJI BPAIICHUS U
MHOTOTPAHHHKOB.

-[IpuMeHnTS CBOMCTBA CHMMETPHH IPH PEIICHUH 3a0aY.

-O3HAKOMUTECS C BUIAMH TEJ BPALICHHSL, COPMY THPOBATh HX ONIPEACICHUS U
CBOICTBA.

-OxapakTepu30BaTh U H300pPa3HUTH TEIIA BPALICHI, HX PA3BEPTKH, CCUCHHS.
-O3HAaKOMUTECS C OHATHAMH IUIOIIATH B 00BEMA, AKCHOMAMHE M CBOHCTBAMHL.
-U3yuuth TEOpeMbI O BHIMHUCICHAH 00OBEMOB IIPOCTPAHCTBEHHBIX TEII, PEIIUTh 3a1a4H
HA MMPUMECHEHNE (JOPMY T BBIMHCICHIS 00HEMOB.
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-W3yuuts (OpMYIIBI 011 BRIMHCIICHES IUIOMAICH TOBEPXHOCTEH MHOTOTPAHHUKOB H
TEJI BPAIUCHHA.

-O3HAKOMUTECS C METOOM BBIMHUCICHUS TIJIOIAIU TOBEPXHOCTH C(hepsl. PenmTs
3aJa4H HA BBIMUCJICHHE ITOMAACH NOBEPXHOCTH MPOCTPAHCTBEHHBIX TEIL.
-O3HAKOMUTECS C IOHATHEM BEKTOPA. M3yUnTh JEKAPTOBBIC CHCTEMBI KOOPIHHAT B
MPOCTPAHCTBE, MOCTPOCHHE MO 3aJAHHBIM KOOPAHHATAM TOYCK M INTOCKOCTCH,
HAXOKACHHUE KOOPAUHAT TOUCK.

-M3yunTh CBOMCTBA BEKTOPHBIX BEIHYHH, MPABHIIA PA3JI0KECHUA BEKTOPOB B
TPEXMEPHOM IPOCTPAHCTBE, MPABHIIA HAXOKACHHA KOOPAHHAT BEKTOPA B
MPOCTPAHCTBE, MPABIIIA ACHCTBHI C BEKTOPAMH, 3aJAHHBIMH KOOPAUHATAMHA

113 . moummanme
BO3MOJKHOCTH
AKCHOMATHYICCKOTO
TMOCTPOCHHUS
MATCMATHICCKHX
TEOPHil;

VPaBHCHHSL.
-3anmcarh KOPEHb -1 CTETICHH B BUJC CTCIICHH C APOOHBIM MOKA3aTEIEM H HA000POT.
-BRMUCTNTE CTEMEHH C PANUOHAIBHBIM MOKA3aTENEM, 21 BBIMOIHUTS MPUKHIKA
3HAYCHH CTCIICHH, CPABHHUBAS CTCIICHH.

-[IpeoOpazosars UKCIOBbIC W OYKBCHHBIC BEIPAKCHUS, COACPKAIIIE CTCIICHH,
MPUMEHS CBOMCTBA.

-BrImoaUTE TPe0Opaz0BaHUE BEIPAKCHUH, IPHMEHSST (DOPMYJIBI, CBSI3aHHBIC CO
CBOWCTBAMH CTETICHEH U JIOTapH(PMOB.

-[IpuMeHUTH OCHOBHBIE (POPMY JTBI TPUTOHOMETPHH: (POPMYIIBI CTIOKCHHUS, Y IBOCHILL,
PeoOPa30BaHMI CYMMbI TPHTOHOMETPHUUICCKUX (DYHKIMH B IIPOU3BEICHAUE U
MIPOM3BEACHHUS B CYMMY M IIPUMCHHTH ITPH BHIYHCICHUN 3HAYUCHUS
TPUTOHOMETPHICCKOTO BBIPAKCHIS H YIIPOIICHHUS €T0.

-Hcnonp30BaTh CBOWCTBA CHMMETPHH TOUCK HA CAMHUYHOH OKPYKHOCTH M MIPUMCHHTD
HX A7 BBIBOA (POPMYIT IPUBEICHUS.

-Petmuts (10 anropuTMy) mo (GOpMyIaM H TPHTOHOMCTPHYUCCKOMY KPYTY MPOCTCHIMIC
TPUTOHOMETPHICCKHIEC YPABHCHHUS.

-[IpuBecTr mpuMeps! ()Y HKIMOHATBHBIX 3aBUCHMOCTEH B PEATBHBIX IPOLIECCAX M3
CMCSKHBIX TUCTIHILIHH.

-IIpuBecTH HOKA3ATEIBHBIC PACCYKACHHA HEKOTOPBIX CBOICTB JTMHCHHON H
KBAIPATHIHOH (DYHKIMH, MPOBECTH HCCIICAOBAHUS THHCHHOM, KyCOYHO-THHCHHOM,
JpOOHO-THHEHHONW U KBAAPATHYHON (DYHKIMH, TOCTPOUTD UX TPA(UKH.

-[Toctpouts u mpounTars rpaduku Gysknuii. UccrenoBats QyHKIHH.

-CoctaBuTth BUIBI QYHKIMH 110 JAHHOMY YCJIOBHIO, PEIIHUTH 33Ja4H HA SKCTPEMYM.
-BemomauTs ipeoOpazoBanus rpaduka GyHKIHH,

-Brruncmuts 3HAUCHUA (PYHKIHUH MO 3HAYCHHIO apryMeHTA. OMPeICIATh TOTOKCHHU
TOYKH HA TpaduKe M0 e KOOPANHATAM U HA0OOPOT.

-Mcmoms30BaTh CBOWCTBA (DYHKIHHA JTT CPABHCHHS 3HAYCHUH CTCTICHCH H
JOTApU(PMOB.

-[ToctpouTs rpaduku CTEHECHHBIX U JOTAPAPMIICCKUX (Y HKITHH.

-PemmuTs mokazarenbHbIC U TOTapH()MHICCKAC YPABHCHNS M HEPABCHCTBA IO
H3BECTHBIM AJITOPHTMAM.

-CopmympoBaTh CBOHCTBA CHHYCA H KOCHHYCA, MOCTPOUTH HX TPa(UKH.
-CopmympoBaTh CBOHCTBA TAHTCHCA H KOTAHTCHCA, IOCTPOUTH UX TPAa(HKH.
-[IpumeHnTH CBONCTBA ()Y HKIMH 711 CPABHCHHS 3HAUCHUH TPUTOHOMET PHUCCKUX
()YHKIMH, pEIIUTh TPHTOHOMETPHUICCKUE YPABHCHHU.

-Bemomauts ipeodpaszoBanusa rpagukos. CHopMyTHPOBATH U MPHBSCTH
JIOKA3aTeIbCTBA MPU3HAKOB B3AUMHOTO PACTIONOKEHHS MPSIMBIX M IUIOCKOCTEH.
-CopMympoBaTh ONPSACICHHS, MPU3HAKA H CBOICTBA MAPAICIBHBIX H
MIEPICHANKY JBIPHBIX INIOCKOCTEH, IBYTPAHHBIX W THHCHHBIX YTJIOB.
-CopmympoBaTh u A0KA3aTh OCHOBHBIC TCOPECMBI 0 PACCTOTHUAX (TCOPEMBI
CYIIECTBOBAHUS, CBOUCTBA).

-[IpumeHnTH TEOPUH A1 0OOCHOBAHMS TIOCTPOCHUH U BHIMHCIICHUI.
ApryMEHTHPOBATh CBOH CY>KICHHS O B3AHMHOM PACTIONIOKECHUH IIPOCTPAHCTBEHHBIX
uryp.

-U3yuuth TEOpEMBI O BEIMHCICHHH 00BEMOB IPOCTPAHCTBEHHBIX TEJI, PEIIHTH 3a0a4H
HA MIPUMEHEHHE (POPMyY T BEMHCICHIS 00beMOB. M3yunTh (OPMYIIBI JUIs BEIMUCICHUS
IUTOINAACH MOBEPXHOCTEH MHOTOTPAHHUKOB H TEJI BpameHus1. O3HAKOMUTBCS C
METOIOM BBIMHCIICHHS IIOINAH IOBEPXHOCTH cpephl. PemmTs 331241 HA BHIMUCICHUC
IUTOINACH MOBEPXHOCTH MPOCTPAHCTBCHHBIX TCIL

-[IpuMeHnTS TEOPUH MPH PEHICHAH 3324 HA IEHCTBHA C BEKTOPAMH, KOOPAUHATHBIHA
METOJI, MPUMEHHTH BEKTOPHI AJIs1 BEIMHCIICHHSI BEJIMYHH YITI0B M PACCTOSHHN BEKTOPOB.

40




I14 . BnageHHE METOIAMH

-OBnaneTh CBEACHUSMH O KOPHIX aNreOpanieCKUX YPABHCHUH, TOHATHIMHU
HCCIICAOBAHNS YPABHCHHH M CHCTEM YPABHCHHUM.

-M3yunTh TeOpUH PABHOCHIBHOCTH YPABHCHUH U €€ MpUMEHEHHA. [I0BTOPHTH 3aIHCH
peIIeHNS CTAHJAPTHBIX YPABHEHHH, PHEMOB ITPEOOPA30BAHMS YPABHECHHUHN [T
CBCICHHA K CTAHJAPTHOMY YPABHCHHIO.

-Pemmts pannoHaIbHBIC, HPPALMOHATBHBIC, TIOKA3ATCIBHBIC YPABHCHUSA H CHCTEMBL
-UcnonpzoBanne CBOKCTB U rpapuKOB Py HKIMH A PSIICHUS YPABHCHHUH.

-Pemmuts ypaBHEHHS C MPHMEHEHUEM BCEX MPUEMOB (PA3IOKEHIA HA MHOYKHUTEIH,
BBECHUS HOBBIX HEM3BECTHBIX, MOACTAHOBKH, TPA(UIECKOTO METOA).

AOKA3ATCIBCTE " | _PemmmTh CHCTEMBI yPABHCHHI C IPHMEHCHHEM PA3THUHBIX CIIOCOG0B. O3HAKOMHTHCS
AITOPHTMOB  PCIICHUA, | 5ryiyvm BOIPOCAMHE PEIICHHS HEPABSHCTB H HCIIOIE30BATH CBOMCTBA rPa(HKOB
YMCHHC HX  TPUMCHATE. | ¢y pxipii NpH PEIICHHH HEPABSHCTB. PCIIUTh HCPABEHCTBA M CHCTEMBI HCPABCHCTB C
TIPOBOAHUTE MPUMECHEHHUEM PA3IHYHbBIX CIIOCOOOB.
JOKa3aTeIbHBIC "
-PemuTs 1m0 (hopMyIIaM M TPUTOHOMETPHUECKOMY KPYTY IIPOCTEHINIE
PacCyACHUA ) B X0 | rpuroHOMETpHUCCKHC YPABHCHHS.
PCIICHIA 3a1a4, -[IpuMeHUT OOIIMH METOIBI PEIICHHS YPABHCHUH (IIPHBEACHHUE K INHCHHOMY,
KBAJAPATHOMY, METOJ PA3JI0KECHHUS HA MHOKUTCIIH, 3AMEHbI IIEPEMEHHOM) MpH
PEIICHUHU TPUTOHOMETPHYECCKIX YPABHEHHH. YMETh OTMEUATh HA KPYTE PEIICHUS
MPOCTCHIIX TPUTOHOMETPHUICCKUX HEPABCHCTB.
-[IpuMeHHTS MaTEMATHUECKHE METOAOBI IS PEIICHIS COICPKATEIBHbIX 3a0a1 13
pa3nu4IHBIX 00IACTEH HAYKU M MPAKTHKU. VIHTEpIPETHPOBATH PE3YIbTATHI C YUCTOM
peaTbHBIX OTPAHHUCHUI.
-O3HAKOMUTECS C TIOHATHEM IIPOU3BOTHOM.
-CopMy mHpoBaTh MCXAHHICCKUH M TCOMCTPHICCKAH CMBICT MTPOU3BOTHOMH.
-[IpuMEeHHTS ATTOPUTM BBMHUCICHUS MTHOBEHHOM CKOPOCTH U 23 PeaabHbIX
I13. BIAACHHC | o B HCHMOCTH YIIOBOH KO3()()HUIMCHT KACATCILHOM.
CTaHIAPTHRIMH -CocTaBuTh ypaBHCHHA KacaTCIbHOM B 0OIICM BHIC.
TIpHCMAMH PCIICHIT | _yeponTs npasuia quddepeHmmpoBaHys, TAOIHIBI POM3BOAHBIX IIEMECHTAPHbIX
PaAIMOHATBHBIX -
HMppatHOHATBHEIX, -[IpumernTs npasuna JudHepeHIIPOBAHIS, TAO MBI MPOU3BOIHBIX HICMEHTAPHBIX
TIOKA3ATC/IBHBIX, $yuxmui 11 auddepeHnupoBaHus (PYHKIUH, COCTABUTH Y PABHCHUS KaCATEIbHOH.
CTCICHHELX, -U3yuuth TEOpeMbI O CBI3U CBOUCTB (DYHKIHH ¥ MPOHU3BOIHOH, CHOPMYIHPOBATH HX.
;gg;z:gx;mﬂ%cmx . -[IpoBecTH ¢ TOMOIIBEO MPOHU3BOAHOM HCCIICAOBAHMS (DYHKIMH, 3aTaHHOH (hOPMY JIOH.

HEPABEHCTB, X CHCTEM,
HCIOJIB30BAHUE TOTOBBIX

KOMITBFOTEPHBIX
MporpamMM, B TOM YHCIE
hioe| MOHCKA MyTH
peleHus u
HIUTIOCTPALMHE  PEIICHUSA
YPpaBHCHHH H
HEPABCHCTB,

-YCTaHOBHUTH CBSI3M CBOKCTB (DYHKIIMH M MPOM3BOIHOM IO UX TpadyuKaM.

-[IpuMeHHUTD POU3BOIHYIO A PELICHHS 3a1aY Ha HAXO0XKICHUE HAHOOJIBIIETO,
HAUMEHBIIETO 3HAYCHUSA H HA HAXOJKICHHUE DKCTPEMyMA.

-OCcBOUTH MOHATHE HHTETPAIA U IIEPBOOOPA3HOI.

-[IpuMeHnTS paBHIIA BHIMHUCICHIUS IEPBOOOPA3HOH 1 TeopeMbl HproToHa—
Jletibuuna.

-PemmTs 3anaum Ha CBA3b MIEPBOOOPA3HON U €€ MPOM3BOTHOH, BHIMHCIHTE
TIePBOOOPA3HYIO I AAHHOH (PyHKIMH.

-PemmTs 3anaum Ha MPUMEHEHNUE HHTETPAa 1 BBIMUCICHUS (PH3MMECKIX BENIHH U
IUIOIIAACH.

I16. chopMupOBAHHOCTH
TIPEICTABICHUH 00
OCHOBHBIX TMOHATHAX
MaTEMATHYECKOTO
aHAIW3a M UX CBOMCTBAX,
BIIA/ICHUC YMEHHEM
XapaKTEpU30BaATh
MOBCICHUE (QyHKOHH,
HCIOIIb30BAHUC
TOJIYYCHHBIX 3HAHUH IS

ONMMHCAHHS © AaHAIH3a
peanbHBIX
3aBHCHMOCTCH,

-CopMynmpoBaTh 1 MPUBECTH AOKA3ATEILCTBA MPHU3HAKOB B3AMMHOTO PACIOJIOKEHIS
MPAMBIX U MIOCKOCTEH.

-PacniozHars Ha "epTe:kax M MOACILIX PA3IMYHBIX CIYYACB B3AHMHOTO PACIHOJIOKEHIS
MPAMBIX U IJIOCKOCTCH, apTyMEHTHPOBATH CBOM CY KICHHU.

-CopmympoBaTh ONPCACICHHS, MPU3HAKA H CBOWCTBA MAPAUICTBHBIX H
MIEPICHANKY JBIPHBIX INIOCKOCTEH, IBYTPAHHBIX W THHCHHBIX YTJIOB.

-BBINOTHATE IOCTPOCHUE YTIIOB MEKAY MPAMBIMHE, IIPSIMOH U IIIOCKOCTBIO, MEKIY
TUTOCKOCTSIMH TIO OTTHCAHMIO M PACNIO3HATH MX HA MOJICIIIX.

-IIpuMeHHUTS NPH3HAKE U CBOMCTBA PACHOJIOKEHHA MPAMBIX H IMIOCKOCTEH MPH
pEIICHUH 3a7a'.

-U300paszuTs HA PUCYHKAX M KOHCTPYHPOBATH HA MOJCIIIX IIEPIICHINKY JSIPBI 1
HAKJIOHHBIE K ITIOCKOCTH, MPSMBIE, TAPALICIBHbIC TNIOCKOCTH, YTJIBI MY IPAMOH 1
TTOCKOCTBIO M OOOCHOBATH MOCTPOCHHSL.
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-PemmuTs 3a1aum Ha BEMHUCIICHHE TCOMETPHICCKUX BEITMIHH.

-OmmcaTth paccTOsHASA OT TOUKH 0 IJIOCKOCTH, OT MPSIMOH 0 MIOCKOCTH, MEKIY
TUTOCKOCTSIMH, MEX/Iy CKPEIIHBAFOIIMMHUCS HMPSMBIME, MEXIY IMPOU3BOIbHBIMHA
(urypamu B IpOCTPAHCTBE.

-CopmympoBaTh u A0KA3aTh OCHOBHBIC TCOPECMBI 0 PACCTOTHUAX (TCOPEMBI
CYIIECTBOBAHUS, CBOUCTBA).

-M300pazuTs Ha YepTEKaxX M MOJCILIX PACCTOSHUS M 0OOCHOBATH CBOH CY KICHHMS.
OmnpenenuTs U BEMMUCIUTH PACCTOSHUS B IIPOCTPAHCTBE.

-O3HAKOMUTECS C IOHATHEM MAPALICIFHOTO MTPOCKTUPOBAHMS M €10 CBOWCTBAMHU.
ChopMy THpOBATH TCOPEMBI O THIOMAAN OPTOTOHAIFHOH MPOCKIIMA MHOTOYTOIbHHKA.
-[IpumeHATS TCOPHH A1 OOOCHOBAHUSA MOCTPOCHUH W BBIMHUCIICHHH.
ApryMEHTHPOBATh CBOH CY>KICHHS O B3AHMHOM PACTIONIOKCHUH IIPOCTPAHCTBEHHBIX
¢uryp.

-Ommcath U 0XapakTepH30BaTh PA3IHIHBIC BHIbI MHOTOTPAHHHKOB, TIEPSUUCIIHTD HX
3JEMEHTBI H CBOUCTBA.

-M300pa3uTh MHOTOTPAHHHUKH M BBIIIOJIHATH MOCTPOCHHS HA H300PAKCHUIX B MOACILIX
MHOTOTPAHHHKOB.

-BbMuCIUTh THHEHHbIC HIEMEHTHI U YTII6I B IPOCTPAHCTBCHHBIX KOH(OUTYpaLHiIX,
ApPTYMEHTHPOBATH CBOH CY KICHHA.

-[IpeacraBuTh XapakTEPUCTHKY M H300PA3UTh CEUCHHE, BHIMUCIUTD IUIOIAIA
TMOBEPXHOCTEH.

-[TocTpouTs mpocTeiimee ceueHnE Ky0a, MPHU3MBbL, ITHPAMUIBL.

-O3HaKOMUTECS C BUIAME CHMMETPHIL B IPOCTPAHCTBE, CHOpMyTHpOBATH
ONPEICICHUA U CBOUCTBA.

-OxapakTepu30BaTh CAMMETPHIO TEII BPALICHIUS H MHOTOTPAHHHKOB.

-[IpuMeHnTS CBOMCTBA CHMMETPHH IPH PEIICHUH 3a0aY.

-Ucnonp30BaTh MPHOOPETCHHBIC 3HAHKS I HCCICAOBAHMS M MOACTHPOBAHIU
HECJIOJKHBIX 3374

-U300pazuTh OCHOBHBIE MHOTOTPAHHHUKHY H BHIITOJHHUTH PUCYHKOB IO YCJIOBHIO 33aM.
-Pacmo3nare Tena BpameHUA, C(HOPMYTHPOBATH MX OMPCICICHHSA U CBOICTBA.
-CopMymmpoBaTh TEOPEMBI O CEUCHHH IIAPA IUIOCKOCTHIO U IJIOCKOCTH, KaCaTCIbHOH
K cepe.

-OxapakTepu30BaTh U H300pPa3HUTH TEIIA BPALICHI, HX PA3BEPTKH, CCUCHHS.

-Pemmrh 3a7a4n HA TOCTPOCHUE CEUCHUN, BBIMUCICHUE AJTMH, PACCTOSIHUHN, VIJIOB,
miomancH. [IpuBecTH JOKA3aTEIBHBIE PACCY KACHHA ITPH PEIICHUH 3424,
-[IpuMeHnTS CBOMCTBA CHMMETPHH IPHU PEIICHUH 3a4a4 HA TEJIA BPAIICHU,
KOMOWHALIHIO TEIL.

-M300pazuTh OCHOBHBIE KPYTIIBIC TEJIA M BBHIIOTHUTD PUCYHOK II0 YCIOBHEO 337aY.
-CopMympoBaTh MOHATHA IIOMATH H 00BEMA, AKCHOMAMH H CBOHCTBAMH.
-PemmTs 3anaum Ha BEMHCIICHHE TUIOMACH IIOCKUX (PUTYP C MPUMEHEHHEM
COOTBETCTBYIOIHX (DOPMY I B (JAKTOB W3 IUITAHUMETPHH.

-[IpuBecTr mOKa3aTEILCTBA TEOPEM O BBIYHCICHHH 00BEMOB MPOCTPAHCTBCHHBIX TEIL,
PEIIUTh 33Ja41 HA MPUMCHEHHE (JOPMY T BEIMHCICHI 00BEMOB.

-M3yunts (hopMy B 11 BEIMACICHHA IHIOMAACH TOBEPXHOCTCH MHOTOTPAHHUKOB H
Tex BpameHus 1. O3HAKOMHTHCS C METOJOM BBIMUCIICHUSI IDTOINAIH TIOBEPXHOCTH
c(epsl. PenmTs 3a1a4n HA BHIYHCIICHAE TUIOINACH MMOBEPXHOCTH ITPOCTPAHCTBEHHBIX
TelL

-M3yunTh NOHATHE BEKTOPA.

-U3yunTh AeKapTOBYIO CHCTEMY KOOPIMHAT B POCTPAHCTBE, OCTPOUTD II0 33JAHHBIM
KOOPIMHATAM TOYKH M IIIOCKOCTH, HAWTH KOOPAWHATHI TOUCK.

-BMucIuTh pacCTOSHIA MEXKITY TOUKAMH.

- JIeMOHCTPHPOBATH CBOMCTBA BEKTOPHBIX BEJIMYHH, MMPABHUIIA PA3TI0KEHUA BEKTOPOB B
TPEXMEPHOM NMPOCTPAHCTBE, MPABHUIIA HAXOKACHHUA KOOPAUHAT BEKTOPA B
MPOCTPAHCTBE, MPABIIIA ACHCTBUI C BEKTOpaMH, 3aJaHHBIMH KOOPIUHATAMH.
-[IpuMeHnTS TEOPUH MPH PEHICHAH 3324 HA IEHCTBHA C BeKTOpaMu. M3yuuTh
CKATIPHOE MPOM3BEACHUE BEKTOPOB, BEKTOPHOE YPABHEHHE MPAMOM U MIOCKOCTH.
-[IpuMEHUTH TEOPHU NP PELICHUH 33Ja4 HA ACHCTBHUS C BEKTOPAMU, KOOPAUHATHBIN
METOJ, MPUMEHHUTH BEKTOPHI IS BHIMUCICHUS BEIHIHH YTJI0B M PACCTOSHHH BEKTOPOB.
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I17. BJIAICHUC
OCHOBHBIMH TTOHSTHAMH
0 MIIOCKHUX H
MIPOCTPAHCTBEHHBIX
TEOMETPHUCCKAX
(urypax, mX OCHOBHBIX
CBOMCTBAX,

-CopmympoBaTh OIPSACICHUS COOBITHIA, BHIA COOBITHIA

-PacniozHars BHABI CIy4aHHEIX COOBITHH.

-3HaTh KIIACCHYECKOE OTIPECICHHUS BEPOSTHOCTH, CBOMCTBA BEPOSITHOCTH, TEOPEMBI O
CYMME BEPOATHOCTEH.

-Peummts 3a1aun Ha BEMHCICHUC BEPOSTHOCTCH COOBITHIA

-CopMympoBaTh ONPEACICHUA W (POPMYJIBI I BEIMHCICHHS PA3MCIICHH,
TIEPEMEIICHHS, COUCTAHISL.

I18. chopMupPOBAHHOCTH
VMEHHSI  pacmo3HaBaTh
TECOMETPHUCCKHUC

(QUTYPBI HA HCPTEKAX,
MOJCISIX M B PEaIbHOM
MHpC; TIPHMCHEHUE
H3YYCHHBIX CBOMCTB
reoMeTpuyecKux (uryp
" QOPMYI I PCIICHHS
TEOMETPHUCCKUX 33734 U
33724 C TMPAKTHICCKHM

-[Toctpouts rpaduku 3IEMEHTAPHBIX (DYHKIHIH;

-[Ipeodpazosars rpaduku Gy HKIHIH,

-Co3ath Mpe3eHTAUK IO IPEACTABICHUIO YUeOHOIO MaTepHaia U Pe3yIbTaToB
MPOEKTHOU IEATCIbHOCTH.

-PemuTh KOMOMHATOPHBIE 32741 METOIOM IIEPEOOPA ¥ O MPABAUITY YMHOKCHHL.
-O3HAaKOMUTECS C HOHATHSIMA KOMOMHATOPHKHY: PA3MCIICHUSMHY, COUCTAHHIMH,
TIEPECTAHOBKAMH M (DOPMYJIAMH TSI HX BHIYHCIICHHUS.

-OOBACHUTD M IPUMEHUTH (DOPMYIIBI AJIs BEIMUCTICHIUS PA3MEIICHHI, ICPECTAHOBOK 1
COYCTAHHH MPH PECIICHHUH 3a7aY.

COJCPIKAHUEM,
I19. chopmupoBaHHOCTH
MPEACTABIACHUI 0

npoucccax u ABJICHHAX,
HMCHOIIMUX

BEPOATHOCTHBIH
Xapakrep,
CTATHCTHYCCKHUX
3aKOHOMEPHOCTAX B
peanbHOM MHpE,
OCHOBHBIX MOHATHAX
3ICMEHTADHOH  TEOPHH
BEPOATHOCTEI.

-CopmympoBaTh OIPSACICHUS COOBITHIA, BHIA COOBITHIA

-PacniozHars BHABI CIy4aHHEIX COOBITHH.

-3HaTh KIIACCHYECKOE OTIPECICHHUS BEPOSTHOCTH, CBOMCTBA BEPOSITHOCTH, TEOPEMBI O
CYMME BEPOATHOCTEH.

-Peummts 3a1aun Ha BEMHCICHUC BEPOSTHOCTCH COOBITHIA

-CopMympoBaTh OIpeACICHES U (POPMYJIBI I BEIMHCICHHS PA3MCIICHH,
TIEPEMEIICHHS, COUCTAHIISL.

I110. ymeHmit HaXOOUTH
H OLICHUBATD
BEPOATHOCTHU
HACTYIJICHHS COOBITHH B
TPOCTEUIKX
MPAKTUYECKUX
CUTYaUHsIX U OCHOBHBIC
XapPaKTEPUCTUKHU
CIYyYaHHBIX BEIHYUH,

-CopmympoBaTh OIPSACICHUS COOBITHIA, BHIA COOBITHIA

-PacniozHars BHABI CIy4aHHEIX COOBITHH.

-3HaTh KIIACCHYECKOE OTIPECICHHUS BEPOSTHOCTH, CBOMCTBA BEPOSITHOCTH, TEOPEMBI O
CYMME BEPOATHOCTEH.

-Peummts 3a1aun Ha BEMHCICHUC BEPOSTHOCTCH COOBITHIA

-CopMympoBaTh OIpeACICHES U (POPMYJIBI I BEIMHCICHHS PA3MCIICHH,
TIEPEMEIICHHS, COUCTAHISL.

Il
HABBIKAMH
HCIOJIB30BAHUA TOTOBBIX
KOMITBFOTEPHBIX
MPOrpaMM MpH PEIICHUH

3agad.

BJIAACHHUC

-[Toctpouts rpaduku 3IEMEHTAPHBIX (DYHKIHIH;

-[Ipeodpazosars rpaduku Gy HKIHIH,

-Co3ath Mpe3eHTAUK IO IPEACTABICHUIO YUeOHOIO MaTepHaia U Pe3yIbTaToB
MPOEKTHOU IEATCIbHOCTH.

-PemmuTh KOMOMHATOPHBIE 3aJa4H METOIOM IIEPeOOpa ¥ TI0 MPABUITY Y MHOKCHILL.
-O3HAaKOMUTECS C HOHATHSIMA KOMOMHATOPHKHY: PA3MCIICHUSMHY, COUCTAHHIMH,
TIEPECTAHOBKAMH M (DOPMYJIAMH TSI HX BHIYHCIICHHUS.

-OOBACHUTD M IPUMEHUTH (DOPMYIIBI AJIs BEIMUCTICHIUS PA3MEIICHHI, ICPECTAHOBOK 1
COYCTAHMH IPH PEIICHUM 3a70a4.
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