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1 MACIIOPT PABOYEN NPOT'PAMMBI YYEFHOU JUCIUATLIAHBI

MaTtemaTuka
1.1 ObaacThr npuMeHeHusi padoueii mMporpamMMbl
Pabouast mporpamma y4eOHOM AMCHMILTUHBI SBISICTCS YaCThIO TPOTPAMMBI
MOJArOTOBKUA CHEHHUAIUCTOB cpeaHero 3BeHa B cooTBercTBUM ¢ PI'OC 1o
cnermanbHocTH  13.02.02 TemmocHaOXeHUE U TETUIOTEXHUYECKOE 000pyI0BaHHE

1.2 Mecto y4yeOHOIl IMCHMIUIMHBI B CTPYKType NpPOrpaMMbl IOATOTOBKH
CIICLIHAIHUCTOB CPEIHEro 3BeHa:
VYuebnas  aucuuiuinHa ~— «Marematuka» — SBISeTCS  OPOQMIBHOW  IMKIIA
00111€00pa30BaTEIbHOM MOJATOTOBKH CTYJEHTOB.

1.3 Heqn u 3agaum y4eOHOHl JMCUMILIMHBI — TPe0OBaHUS K pe3y/ibTaTam
OCBOEHHUS Y4eOHOI TN CHUIIHHBI:

B pesynbrare ocBoeHUS yueOHOM NUCIMILUIMHBI O0YYArOIIUICS JOJIKEH YMETh:

o BBHITIONHATh apu(MeTHUECKUe NEHCTBUS HAJ YHMCIaMH, COYeTas
YCTHBIC W IHMCBMCHHBLIC IIPUCMBbI; HAXOJUTH HpI/I6J'II/I)KeHHI)Ie 3HAYCHUA BCIIUMYHUH U
MOrpCIHOCTU BBIHHCHCHHﬁ; CpaBHHBATb YMCJIOBBIC BBIPAKCHU A,

o HaXOJUTh 3HAYCHUS KOpHS, CTETICHH, norapudma,
TPUTOHOMETPUUECKUX BBIPAKEHUI HA OCHOBE OIPENEICHMS], UCIOIb3Ys IPU HEOOXOAMMOCTU
WHCTPYMEHTAJIbHBIE CPEJCTBA; IMOJIb30BAThCA MPUOIMIKEHHOW OLEHKON MpH MpPaKTHUYECKUX
pacuerax;

o BBINOJIHATE NPe0Opa3oBaHNUe BBIPAKEHHUM, NMPUMEHSS (HOPMYIIbI,
CBSI3aHHBIE CO CBOMCTBAMM CTeTeHel, JorapuMoB, TPUTOHOMETPUUECKUX (DYHKIIMA;
o UCIOJIb30BaTh  NPUOOpETEeHHbIE 3HAHUS UM yYMEHHS B

MPAKTUYECKON JAESITEIbHOCTH W TOBCEIHEBHON JXKM3HHM ISl MPAKTUYECKUX PacdyeToB IO
dopmynamM, Bkmouas (GOpPMyIbL, COAEpIKAILIME CTENEHH, paJuKaibl, JOrapugmsl Hu
TPUTOHOMETpHUECKHEe (QYHKIIMH, UCIOJIB3YS MPU HEOOXOAMMOCTH CIIPaBOYHbIE MaTepUaibl U
IIPOCTEHINNE BEIYNCIUTEIBHBIE YCTPOUCTBA;

o BBIYMCIIITh 3HAYEHUS 10 33JaHHOMY 3HA4YECHHUIO apryMeHTa IpU
Pa3IUYHBIX crioco0ax 3aJaHus QyHKINY;

o ONpeNieNIATh ~ OCHOBHBIE  CBOMCTBAa  YHCIOBBIX  (DYHKIUA,
WITIOCTPUPOBATh UX Ha rpadukax;

. CTpOUTHh TpadUKH H3y4YEHHBIX (DYHKUUN, WILTIOCTPUPOBATH IO
rpaduky cBOICTBa 3J€MEHTApHBIX (YHKIIHII;

o UCNOJb30BATh TMOHATHE (QYHKUMHU JUIS ONUCAaHUSA W aHaIW3a
3aBHCUMOCTCH BEIIUUNH,

o UCNOJb30BAaTh  NPHOOpPETEHHbIE 3HAHUS W yYMEHUS B

NPAaKTUYECKON JEATEIIbHOCTU M TMOBCEIHEBHON XKHU3HH JUIsI OMMCAHUS C TIOMOUIbIO (PYHKIUH
Pa3IMYHbIX 3aBUCUMOCTEH, MpeicTaBIeHHs UX TpadUuecKH, HHTEpIpEeTaliy rpa(uKoB;

o HaXO/UTh MPOU3BOIHBIC FTIEMEHTAPHBIX (PYHKIIHIA;

o WCIOJIb30BATh MPOU3BOJHYIO JUISI MPOBEACHUS MPUOIMKEHHBIX
BBIYUCIICHUH, pelaTh 3afaydl NPUKIAJHOTO XapaKTepa Ha HaxOXJAEeHUE HauOOJBIIEro MU
HaVMEHBIIIETO 3HAYECHUS;

o BBIUHUCTIATh B MPOCTEHIIHMX CIydasx IUIOMAAN U OOBEMBI C
MCIIOJIb30BAHUEM OMPEICIIEHHOIO HHTErpaa;
o UCIOJIb30BaTh ~ NPUOOpETeHHbIE 3HAHUS M yYMEHHS B

Hp&KTH‘IGCKOﬁ JACATCIIBHOCTH H HOBCCHHGBHOﬁ KHU3HU [JIA PCIICHHA 3aJad, B TOM YHCIIC



COLIMATTbHO-9KOHOMHYECKUX M (PU3UYECKHX, HA HAUOOINbIINE M HAWMEHBIIHNE 3HAYCHUsS, Ha
HAaXO0XJICHUE CKOPOCTH U YCKOPEHUS,

. pemars panuoHAIbHEIC, TOKa3aTeNbHbIE, Jorapudmuyueckue,
TPUTOHOMETPUUYECKUE YPABHEHMS, CBOJAIIMECS K JIMHEHHBIM M KBaJIpaTHBIM, a TaKxke
AQHAJIOTMYHBIE HEPABEHCTBA U CUCTEMBI;

J UCIOJb30BaTh TIpaUUecKuii METOoJ peleHUs YypaBHEHUH W
HEPABCHCTB;

. n300pakaTh HAa KOOPJMHATHON IJIOCKOCTH PELICHUSI YpaBHEHU,
HCPABCHCTB U CUCTEM C IBYMSA HCU3BCCTHBIMMU,

J COCTaBJIATh U PELIaTh YPABHCHMSI U HEPABEHCTBA, CBS3bIBAIOIINE
HEU3BECTHBIC BEJIMYMHBI B TEKCTOBBIX 33/1a4aX;

L4 HUCIIOJIB30BaTh HpHOGpeTeHHLIC 3HaHUA n YMCHUA B

HpaKTI/I‘IeCKOﬁ JCATCIIBHOCTH H HOBCGHHGBHOﬁ JKU3HU JIs1 TIOCTPOCHHUA M HUCCIICAOBAHUA
NPOCTEUIIMX MaTEMATUISCKHX MOJICIICH;

° pemiate  TpoCTeHImre KOMOWHATOPHBIE 3a/Jaddl  METOJIOM
nepedopa, a Tak)Ke C CIIOIb30BAaHUEM U3BECTHBIX (OpMyIT,

o BBIUUCIIATh B MPOCTEUIIMX CIIydasX BEPOSTHOCTH COOBITHHA Ha
OCHOBE IT0JICYETA YUCIIA HCXO/IOB;

o UCIOJB30BAaTh  NMPHOOPETCHHbIC 3HAHMSA M yYMEHUS B
NPAaKTUYCCKON JIEATEIPHOCTH W TIOBCEJHEBHOM KHM3HHM JUI aHaIM3a PEalbHBIX YHCIOBBIX
JaHHBIX, IPCACTABJICHHBIX B BUAC Fpa(bI/IKOB " JuarpamMm, a TakxKe IJId aHaJIn3a PIH(i)OpMaIII/II/I
CTaTUCTHYECKOTO XapaKTepa;

o pacrmo3HaBaThb Ha YepTekaXx U MOJENSIX NPOCTPAHCTBEHHbBIE
(OpMBbI; COOTHOCUTH TPEXMEPHBIE OOBEKTHI C UX OMUCAHUSIMU, U300paKEHUSIMU;

o ONMCHIBAaTh B3aMMHOE PACIOJIOKEHHUE MPSMBIX U IUIOCKOCTEW B
IIPOCTPAHCTBE;

J aHAIM3UPOBaTh B MPOCTEMIIMX  CIOy4yasX  B3aUMHOE
PacIoyioKeHue 0ObEKTOB B IPOCTPAHCTBE;

o n300pakaTh OCHOBHbIE MHOTOTPAaHHUKH U KpYIJIble Tena;
BBITOJIHATH YEPTEKU 110 YCIOBUAM 3a/ay;

o CTPOUTH NMPOCTEUIINE CEUEHUSI KyOa, IPU3MBbI, TUPAMU/IbI;

o pelars MIaHUMETPUYECKUE U IIPOCTENIINE CTEPEOMETPUUYECKUE
3a/1a4 Ha HaXOXJAECHUE T€OMETPUUYECKUX BEJINYMH;

o HCIOJIb30BaTh IpPU  PEIIEHWH CTEPEOMETPUUECKHUX  3a/ad
IUTAaHUMETPUYECKHEe (DaKThl U METO/IBI;

. IIPOBOAUTH JIOKA3aTEIbHBIE DPACCY)KIEHUS B XOJ€ PpELICHUS
3az1ay;

o UCIOJIb30BaTh  NPUOOpETEeHHbIE  3HAHUS M yYMEHHS B

MPAKTUYECKON JEeSATENIbHOCTH U TOBCEAHEBHOW JKU3HU JUISl MCCIEeA0BaHUs (MOIEIHUPOBAHU)
HECJIOKHBIX MPAKTUYECKHX CUTyallMd Ha OCHOBE M3YYEHHBIX ()OpMYJT U CBOUCTB Quryp, a
TaKk)K€ BBIUMCICHHUS OOBEMOB M IUIOIIAJEH MNOBEPXHOCTEH MNPOCTPAHCTBEHHBIX TEN MpHU
pEeLICHUH TMPaKTHUYECKUX 3aJad, HCHONb3ysd IMpH HEOOXOJUMOCTH CIpPABOYHUKUA U
BBIYHCIIUTEIIbHBIE YCTPOMCTBA.

B pesynbpTaTe ocBoeHMS YI€OHOM TUCIUTUTUHBI 00yUYalOIIUIACS TOKEH 3HATH:

. 3HAQUEHHE MaTEeMaTUYeCKOM HayKd i pelIeHus 3ajad,
BO3HHUKAIONUX B TCOPUH U NPAKTUKE, IMUPOTY U B TO KC BPEMA OIPpaHUYUCHHOCTDL ITPUMCHCHU A
MaTeMaTHYECKUX METOJOB K aHAINU3y U HCCIIEIOBAHUIO MPOLIECCOB U SIBJICHUN B MPUPOJE U
00I1IeCTBE;

o 3HaYEHUE TPAKTHUKH M BOMPOCOB, BO3HUKAIOIIUX B CaMOM
MaTeMaTuke A (popMHUpOBaHUS U PA3BUTHS MATEeMAaTUYECKOM HAyKH; HCTOPUIO Pa3BUTHS
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MOHATHUA UYHUCIId, CO3JaHUA MATCMATHYCCKOI'0 daHalin3da, BO3HHKHOBCHHA W PA3BUTHUA
TCOMETPHUH,

J YHUBEPCAIbHBIA XapaKTEp 3aKOHOB JIOTMKM MaTeMaTHYECKUX
paccyKIeHUH, UX IPUMEHUMOCTh BO BCeX 00JIACTAX YEJIOBEUECKOM AEATENbHOCTH;
J BEPOSTHOCTHBIN XapaKTep pa3IMYHbIX IIPOLIECCOB OKPYKAIOIIETO

MHpA.

OcBoeHue conepkaHus y4eOHOW IUCHHMIUIMHBI «MareMmaTuka» oOecreunBaeT
JTOCTHKEHNE 00YYarOIIUMHUCS CIEIYIOIINX PE3yIbTaTOB:

® JINYHOCTHBIX:

— c(hOpMUPOBAHHOCTH TNPEACTABICHUI O MaTEeMaTHKE KaK YHHBEPCAIHHOM SI3bIKE
HayKH, CPEJICTBE MOJICTIMPOBAHUS SIBJICHUM U MIPOLIECCOB, UESIX U METOJaX MaTEeMaTHUKHU;

— I[IOHMMaHHE€ 3HAYMMOCTHM MAaTeMaTHKU JUIsi HAay4HO-TEXHHUYECKOIro Iporpecca,
c(hOpMUPOBAHHOCTh OTHOIICHUS K MaTeMaTHUKe Kak K 4acTu OOIIeueIOBeUeCKOil KyJIbTYpbl
yepe3 3HAKOMCTBO C UCTOPUEH pa3BUTHS MAaTEMaTUKH, SBOJIIOLMEN MaTEMATHYECKHUX HJICH;

— pa3BUTHE JIOTHYECKOTO  MBIIUICHUS, MPOCTPAHCTBEHHOTO  BOOOpa)KeHUs,
AITOPUTMUYECKONW KYIbTYpbl, KPUTUYHOCTH MBIIIJICHUS Ha YPOBHE, HEOOXOAUMOM st
Oynymeii TpodeCcCHOHATBHOW  JIEATENBHOCTH, JUISl TPOJOJDKEHUs o0pa3oBaHUS U
camMo00pazoBaHus;

— OBJIQJICHUE MAaTEeMaTHMYECKUMU 3HAHHUAMU M YMEHHUSMH, HEOOXOAMMBIMU B IO-
BCETHEBHOW KU3HM, JUISI OCBOEHUS CMEXKHBIX €CTECTBEHHOHAYYHBIX JUCHUIUIMH H
JUCHUTUTMH TPO(ECCHOHATILHOTO I[HKJA, JJs MOJy4YeHHs oOpa3oBaHMs B OONACTIX, HE
TpeOyIOUNX yriyOJIeHHOH MaTeMaTHUeCKO MOIrOTOBKH;

— TOTOBHOCTb U CIOCOOHOCTH K 00pPa30BaHUIO, B TOM YHCIIE CAMOOOPa30BaHUIO, Ha
HNPOTSKEHUHM BCEM >KU3HM; CO3HATEIbHOE OTHOILIEHHE K HENpPEphIBHOMY OOpa30BaHMIO KaK
YCIIOBHIO YCTIEHIHOM NMpo(dhecCHOHaIbHONW U 00IIECTBEHHOM JesITeNbHOCTH;

— TOTOBHOCTb U CIIOCOOHOCTb K CAMOCTOSATEIbHOW TBOPUYECKONH U OTBETCTBEHHOM

NEeSTeIbHOCTH; TOTOBHOCTh K KOJUIEKTUBHOW paboTe, COTPYIHUYECTBY CO
CBEpCTHHKaMHM B 00pa3oBaTeIbHOM, OOIIECTBEHHO IOJIE3HOH, y4eOHO-HCCIIe0BaTENIbCKOM,
MPOEKTHON U JPYTUX BUAAX AEATEIbHOCTH;

— OTHOIIEHHE K MPOopEeCCHOHATIBHON AEATENbHOCTH KaK BO3MOXKHOCTU y4YacTHUs B
pELICHUH JTMYHBIX, OOIIECTBEHHBIX, TOCY1apCTBEHHBIX, OOIEHAIIMOHAIBHBIX PO0JIEM;

e MeTanpeIMeTHBbIX:

— YMEHHE CaMOCTOSATEIbHO ONPEAENATh LeNIU ACSITEIbHOCTH M COCTABIIATH IUIAHBI
JeSITEIIbHOCTH;

— CaMOCTOATENbHO  OCYILECTBJIATb,  KOHTPOJUPOBATb U  KOPPEKTHPOBATh
JESATENIBHOCTD; HCIIOJIb30BAaTh BCE BO3MOXHBIE PECYpPCHI U AOCTH)KEHMSI IIOCTaBJIEHHBIX
Hesel U peaan3aluy MIaHOB IeATeIbHOCTH;

— BbIOMpATh yCHEIIHbIE CTPATErMU B PA3IUYHBIX CUTYalLUsX;

— YMEHHUE NMPOJYKTUBHO OOIIATHCS U B3aUMOJAECHCTBOBATh B IPOIIECCE COBMECTHOMN
NESTENIbHOCTH, YYMUTHIBATh MO3UIUH JAPYTUX YYaCTHHUKOB JEATENbHOCTH, 3(P(HEKTHUBHO
pasperiatb KOH()IUKTHI;

— BJIaJICHUE HaBbIKaMU MO3HABATEIbHOM, Y4eOHO-HCCIeA0BATENbCKON U MPOSKTHON
NeSITeIbHOCTH, HaBbIKaMU pa3pelieHus mpooiem;

— CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSITEIbHOMY TOMCKY METOAOB pEIICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHBIX METO/I0B NIO3HAHMUS;

— TOTOBHOCTh M  CHOCOOHOCTH K  CaMOCTOSITENIbHOM  MH(OpPMAIMOHHO-
ITO3HABATEJIBHON JIEATEIBbHOCTH, BKJIFOYAasi YMEHHME OpPUEHTUPOBATbCA B Pa3IMYHBIX
UCTOYHUKAX HH(OpPMAIMU, KPUTHUECKH OLICHWBATh U MHTEPIPETUPOBATh HH(POPMAIHUIO, TO-
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Jy4aeMYI0 U3 pa3JIMYHBIX MCTOYHUKOB; BJIAJCHUE S3BIKOBBIMHU CPEICTBAMM: YMEHHE SICHO,
JOTMYHO M TOYHO M3JaraTb CBOIO TOYKY 3pPEHUs, HCIIOJIB30BATH a/ICKBATHBIE S3BIKOBBIE
CPEICTBA;

— BJIa/ICHUE HaBbIKAMM I103HABATENbHOIN peduieKCHu KaKk OCO3HAHMS COBEPIIAEMbIX
JICUCTBUM M MBICIUTENBHBIX IPOLIECCOB, UX PE3YJIBTATOB MU OCHOBAHUM, I'PAHMUI] CBOETO
3HAaHWA U HE3HAHHMs, HOBBIX I03HABATEIIBHBIX 33/1a4 U CPEACTB Ul UX TOCTHIKEHUS;

— LeJNeyCTPEeMJICHHOCTh B TMOMCKaX W MPUHATHH PEIIeHUH, cOOOpa3uTENbHOCTh U
UHTYHIHS, Pa3BUTOCTHh MPOCTPAHCTBEHHBIX MPEICTABICHHIA; CIIOCOOHOCTh BOC- MPUHUMATH
KpacoTy ¥ FapMOHUIO MUDA;

¢ NpeJIMeTHBIX:

— c(OpMUPOBAHHOCTH IMPEJICTaBICHUM O MaTeMaTHKEe KaK 4YacTH MHUPOBOU
KYJIBTYPbl U MECTE€ MaTeMaTHUKH B COBPEMEHHOM IUBUIIM3AIMH, CTIOCO0AX OMUCAHUS SBJICHUIN
peTbHOTO MHpa Ha MaTeMaTUYCCKOM S3bIKe; C(HOPMHPOBAHHOCTH IMPEACTABICHUH O
MaTEeMaTUYECKUX TMOHATHSIX KaK BaKHEUIIMX MaTeMaTHYEeCKUX MOJENAX, MO3BOJISIOIINX
OTNUCHIBATh M HM3y4aTh Pa3HbIE MPOLIECCHI U SIBJICHUS;

— TMOHHMMaHUE BO3MOXXHOCTH aKCHOMATHYECKOTO IOCTPOEHUS  MaTeMaTHYECKUX
TEOpHI;

— BIIAJICHUE METOJIaMHU J0KA3aTelIbCTB U AITOPUTMOB PELICHUS, YMEHHE UX TIPUMeE-
HATb, IPOBOJIUTH JTOKA3aTEIbHBIC PACCYKACHUS B X0JI€ PEIICHUS 3a/1a4;

— BJAJEHUE  CTAaHJAPTHBIMM  [pPUEMaMH  pEIIeHUS  pPalHUOHAIBHBIX U
UPpPALMOHATBHBIX,  IOKAa3aTelIbHBIX, CTEIECHHBIX, TPUTOHOMETPUYECKUX YpaBHEHUU W
HEPAaBEHCTB, UX CHUCTEM; UCIOIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX IPOrpamMM, B TOM YHCIIE
JUTS TIO- MCKA ITYTH PEIICHUs U WLTIOCTPAIIMU PEIICHUs YpaBHEHUN U HEPaBEHCTB;

— c(OpMUPOBAHHOCTh MPEACTABICHUI 00 OCHOBHBIX MOHITHUSIX MaTEMAaTHYECKOTO
aHalM3a W MX CBOWCTBaxX, BJAJICHHE YMEHHEM XapakTepHU30BaTh MOBEIEHUE (DYHKIIUA,
WCIIOJIb30BAHUE MTOTYYCHHBIX 3HAHUH /17151 OTIMCAHUS U aHAIN3a PEAIbHBIX 3aBUCUMOCTEH;

— BIIQJICHUE OCHOBHBIMU MOHATUSIMH O IJIOCKUX U MPOCTPAHCTBEHHBIX Ir€OMETpHUYE-
CKUX (UTYpax, UX OCHOBHBIX CBOMCTBAX;

— c(hOopMUPOBAHHOCTh YMEHMsI PpacllO3HaBaTh T'E€OMETpUUYECKHEe (QUTYpPHI Ha
YepTekKax, MOJICTISIX U B pealbHOM MUDE;

— TMpUMEHEHHE W3YYCHHBIX CBOICTB TeoMeTpuueckux ¢uryp u dopmyn aus
pEelIeHUs] TE€OMETPUYECKHUX 3aJad U 3a7a4 ¢ MPaKTUYECKUM COJEPKAHUEM;

— c(hopMUPOBAHHOCTH MPEJCTABICHUHN O MpOIECcCax U SBJICHUIX, UMEIOIINX BeEpo-
SATHOCTHBI XapakKTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B pEajIbHOM MHUPE, OCHOBHBIX
MOHSTHUSAX IJIEMEHTAPHON TEOPUHU BEPOSITHOCTEM;

— YMEHUW HaxXOIWUTb M  OIEHWBATh BEPOATHOCTH HACTYIUICHHS COOBITHH B
MPOCTEUIINX MPAKTUYCCKUX CHUTYAIUSIX U OCHOBHBIC XapaKTEPUCTUKN CITyYalHBIX BEJIMYNH;

— BIIQJICHUE HaBbIKAMU HCIIOJIb30BAHMS TOTOBBIX KOMIIBIOTEPHBIX MPOrPAMM IpHU
pellIeHny 3ajay.

[Ipomiecc wm3y4deHUsT NUCHMIUIMHBI HampaBiieH Ha (OPMHPOBAHUE CIICTYIOIINX
KOMIIETEHIINN:

OK 01. BeiOupare cmnocoObl pemieHus 3ajad Npo(hecCHOHAIBHOM J1eSTeNbHOCTH
MPUMEHUTEIHHO K Pa3IMYHbIM KOHTEKCTaM.

OK 02. Hcnonb30BaTh COBPEMEHHBIE CPEACTBA MOUCKA, aHAIW3a M MHTEPIpPETaluU
uHpOpMaLUU ¥ HHGOPMALIMOHHBIE TEXHOJIOTUH JUIsl BBIMOJIHEHUS 33/1a4 Npo(hecCHOHAIBHON
JESATEIBHOCTH.



OK 03. IlnanupoBaTh M pealM30BbIBaTH COOCTBEHHOE MpO(ecCHOHANBHOE U
JUYHOCTHOE pa3BUTHE, MPEINPUHUMATEIBCKYIO ACSITENbHOCTh B MpodeccnoHanbHOM cdepe,
UCIIOJIF30BaTh 3HAHUA N0 (PMHAHCOBOW I'PAaMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX CUTYAIHIX.

OK 04. Db dexTrBHO B3aUMOACHCTBOBATH U padOTaTh B KOJUICKTUBE U KOMaH/IE.

OK 05. Ocy1iecTBasATh YCTHYIO U IUCBMEHHYIO KOMMYHUKAILIMIO Ha TOCYJapCTBEHHOM
s3pike  Poccuiickoit depepaniuu ¢ yd4eToM OCOOCHHOCTEH COLMAIBHOTO M KYJIBTYPHOTO
KOHTEKCTA.

OK 06. IlposBIATh IpakAaHCKO — MAaTPUOTHUYECKYHO IMO3UIHIO, JEMOHCTPUPOBATH
OCO3HAHHOE IOBE/ICHUE HA OCHOBE TPAJAMIIMOHHBIX OOILIEYEOBEUECKUX LEHHOCTEH, B TOM
YHUClie C Y4eTOM TapMOHM3AIMM MEKHAIMOHATIBHBIX U MEXPEIUTHO3HBIX OTHOIICHUH,
IPUMEHSTH CTaHAAPTHl AaHTUKOPPYILIMOHHOI'O TOBEICHUS.

OK 07. CopeiicTBOBaTh COXPAHEHHUIO OKPYXKAIOUIEH Cpebl, pecypcocOepekeHHIO,
OPUMEHATh 3HaHHUA 00 W3MEHEHHHM KJIMMaTa, NPUHIUIBI OEpeXIMBOrO MPOHU3BOJCTBA,
3¢ pexTUBHO NeICTBOBATH B YPE3BBIYANHBIX CUTYAIIHSIX.

OK 08. Hcnonp3oBarh cpencTBa GU3NIECKON KyIbTYPHI Ui COXPAHEHUS U
VKpeIieHus 3[0pOBbS B Mpolecce Mpo(ecCHOHANbHON  EeATENbHOCTH H
NoJIep>KaHusl HEOOXOMMOTO YPOBHS (PH3MUECKOM MOITOTOBICHHOCTH.



2 CTPYKTYPA U COJAEPKAHUE YUYEBHOW JUCIUILINHBI

Buna yueOHoii padoThl O0bem yacon
MaxkcumaJsibHasi yueOHasi Harpy3ka (Bcero) 336
O0s13aTes1bHAs AyIMTOPHAsA yueOHas1 Harpy3Ka (Bcero) 312

B TOM 4HUCJIC:

1abopaTopHbIe paObOTHI -

MIPAKTUYECKHE 3aHATHUS 142
KOHTpPOJIbHAs paboTa 1
KYPCOBOM IPOEKT -
CaMOCTOSTENIbHAs paboTa 00yJaroIerocs 10
Koncyabranuu 8
ITpomesxyTounas arrecranus B GopMe KOHTPOJIBLHON pabOTHI, 9K3aMeHa 6




2.1 TemaTnyeckuii IJIaH U cojiep:KaHNe YUeOHOH JUCHIMIUINHBI MaTeMaTuka

KoJu-Bo yacos no
pasnenam u
TeMaM OcBa | Ypose
HaumeHoBaHue = 42 emMble Hb
Ne . & 2. TpedoBanue Kk pe3yabTaTamM 0CBOCHHUA
3aHSATHIA, 1a00paTOpPHbIE U MPAKTHYeCKHE S ¥ 3j1eMe | OCBOEH
3aHATHA - 2= 22 AUCHUTLTHHBI
3aHATHSA o s 5238 HTBI usi
5]
2 S5 gt KOMII
£ S % eTeHI
N Q (v
= 701
1 2 3 4 3)

Pasgen 1 IloBTOpeHMe Kypca MaTeMaTHKH OCHOBHOM
LIKOJIBI

18 VYMeETh BBIIOIHSTh anre6pa1/1qecmzle Hp606p830BaHI/I${ W BbIYUCIICHUS, UCIIOJIb3YA

JNEHCTBUSA C TIOJIOKHUTEIHHBIMU M OTPUIIATEILHBIMU YNCIIAMH, ICHCTBUS C IPOOSIMH,
JeMCTBUA CO CTENEHSIMH, (OPMYJIbl COKPAILIEHHOTO YMHOKEHHUS; BBIUUCIIATD
AJIEMEHTBHI U IJIOIAU TUIOCKUX QUryp

Tema 1.1 ]_IGJ'IL U 3a1a4M MATCMATUKU IIpU OCBOCHHUH
CIICHUaJIbHOCTHU

3HaTh: 3HAUCHHE MaTeMaTU4YeCKOH HAayKu JJId
pelICHuA 3aJa4, BO3HUKAIOINX B TCOPHUH U ITPAKTUKC,

1 . 2 3HAQYCHHE IPAKTUKH W BOIPOCOB, BO3HHMKAIOIIHUX B
Maremarrka B IPaKTHUYECKON JAEATEILHOCTH. .
camMoii MaTeMmaTHWKe s ()OPMUPOBAHHUS U PA3BUTHUS
Ienn w 3agauM M3y4eHHUS MaTEeMaTHKUA B N
MaTeMaTUYeCKON HayKH; UCTOPHUIO Pa3BUTHUS MOHATHS
VUPEKTCHHSIX CpEIHETO %
quciia WBEPCAIBHBIN XapakTep 3aKOHOB JIOTMKHU
npodeccruoHanbHOTO0 00pa30OBaHNUS. > YHHBCP pv p
MaTeMaTUYECKUX PACCYkACHUU, UX TPUMEHUMOCTh BO
BCeX 00JIACTAX YEIIOBEYECKOM NEITEIILHOCTH.
Tema 1.2 Yucna 1 BEIYUCIIEHUA 4
2 . 2 METH: BBIIIOJHITEH JIEHCTBUS
JeticTBus C [IOJIOKUTEIHLHBIMU u Yme o1 Aenc CVHOHOX(HTGHBHI%MH 1
OTDMIATCNBHBIME  UHCIAMH, JCHCTBHA ¢ OT};JI/IuaTeJILHLIMH YucllaMy, JAEUCTBHUS C Jpo0sMH,
o WCTBUS TENEHAMU, OIEPUPOBATH MYJIaMU
IpoOsMHU. JleiicTBus co CTEIICHIMH, AcCHC co creme , Onepnposath Gopmyna
KPALLIEHHOTO VM .
(hopMyJITBbI COKPAIIEHHOTO YMHOKEHHSI. COKpAIICHHOTO yMHOXKCHUA
3 2 METh. HAXOMUTh IT HT OT 4H
[IpocThie U CIIOKHBIEC TPOIEHTHI. Yme axon poue 0 crma, HMCIO 10
3a/IaHHOMY IIPOLEHTY
Tewma 1.3 'eoMeTpust Ha TUIOCKOCTH 2
4 2 HATb: BUOBI IUIOCKUX GUTYD U VM
Bunbl minockux GUryp U Ux IIIOMIA b, 3 A oc ¢uryp u ymers BbrancATh nX
IUIOIIAIHA
Tema 1.4 YpaBHeHMs U HEpAaBEHCTBA 4

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07

1,2
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5) JMumeiinbie, — KBajpatHble,  APOGHO  — 2 yMGTj:Z pemaTh JIMHEHHbIe, KBaJpaTHbIE, APOOHO —
MHEHHBIE YPABHEHH. JVHEWHbIE YPABHEHUS U HEPABEHCTBA
6 JInHeiiHbie, KBaJIpaTHbIE, JTpoOHO |2
JIMHEITHbIC HEPABEHCTBA.
Tema 1.5 CucreMbl ypaBHEHHUI U HEPABEHCTB 4
7 CrcreMbl  THHCHHBIX M HOIHHEHHBIX 2 YMerTs: pellaTh CHCTEMbI .]'II/IE—ICf/iHBIX Y HEJIMHEWHBIX ,
ypABHEHHI. YpaBHEHUN U CUCTEMbI TUHEUHBIX HEPABEHCTB
8 C 2
HCTEMbl HEPABEHCTB.
Tema 1.6 BxogHOH KOHTPOJIb 2
9 BhIupcIeHHs B MpeoGpazopanus. YpasHeHHs 2 YMeTh BBINOJHATH alre0panyeckue Hp696paSOBaHHH
Y HEpaBEHCTBA. | eOMeTpus Ha IJIOCKOCTH. “ BBIMHCIICHUA, MCTIONB3 YA JACHCTBHA ¢
MOJIOKUTEIBHBIMU W OTPUIATEIBHBIMU  YUCJIAMHU,
NeCTBUS C OpoOsSiMU, JEHCTBUS CO CTENEHSIMH,
(OpMYIBI  COKPAIIEHHOTO YMHOXXCHHSI, BBIYUCIISITH
AJIEMEHTHI U IUIOIIAIU TUIOCKUX QUryp
Pasnen 2 KoMILIeKCHbIe YHCIa 4 3HaTh NOHSTHE KOMIUIEKCHOTO YHCIIA; YMETb: BBINOTHATE JENUCTBUS C KOMIUIEKCHBIMHU
yriciaMu B anreOpandecko (hopMe, HaXOAUTh MOJIYJIb KOMIUJIEKCHOTO YHCIIa
10 IToHsTHE KOMIIIEKCHOrO 4Yuciaa. Buusl | 2 3HaTh W yMeTh:  BeIMONHATH  jeuictBusi ¢ | OK 01 1,2
KOMIUIeKCHBIX — ymcen. dopma  3ammcu KOMIUIEKCHBIMU YHCIaMH B anrebpamdeckoi ¢opme,
KOMIUIEKCHOTO  yHcia  (TeoMeTpuyeckas, HaxOJUTh MOJYJIb KOMIUIEKCHOTO YHCIIa
anreOpanveckasi, TPUrOHOMETPUYECKast).
11 JlelicTBUS ¢ KOMIUICKCHBIMH YHUCIIAaMH B | 2
anredpandeckoit popme.
Pa3zjnen 3 YpaBHeHUs 1 HEPABEHCTBA 16 YMeTp  omepupoBaTh  TMOHSATHUSMH:  TOXIECTBO,  TOXKJIECTBEHHOE
npeoOpa3oBaHue, YpaBHEHHE, HEPAaBEHCTBO, CHCTeMa ypaBHEHUU U
HEPaBEHCTB, pPAaBHOCWIHHOCTh YpaBHEHUH, HEPABEHCTB M CHCTEM,

14

palMoHalbHBIE, YMETh pellaTh yYpaBHEHUS, HEPABEHCTBA U CHUCTEMBI C
IIOMOILIBIO PA3JIMYHBIX [IPUEMOB; IPUMEHATh YPAaBHEHMS, HEPABEHCTBA, UX
CUCTEMBI Ul PELICHHUs MaTeMaTU4YeCKUX 3a1ad U 3a4ad U3 pasiInYHBbIX
o0acTeil HayKH U peabHOM KU3HU

11




Tema 3.1 PaBHOCHUJIBHOCTH ypaBHEHMH M HEpPABEHCTB.
OO1u1re METOAbI peIIeHus

12 [lpakTuyeckoe 3aHsATHE. PaBHOCHMIBHOCTD | 2 YMeTh pemiath ypaBHEHUs], HepaBeHcTBa U cucteMbl ¢ | OK 01 1,2
ypaBHeHud.  OOmme  METOABI  pELICHHS 2mp IIOMOIIBIO PA3JIMYHBIX IPUEMOB; IPUMEHATH OK 02
YpaBHEHHH. ypaBHEHHS, HEPABEHCTBA, UX CHCTeMbl juis pemennst | OK 03

13 [TpakTdeckoe 3aHsTHe. PaBHOCHMIBHOCTS | 2 OK 04

MaTeMaTHYECKUX 3a]1a4 U 3a/1a4 U3 Pa3InIHbIX
HepaBeHCTB. OOmMe METOIbI  PEIICHUs 2mp o6acTeil Ha . OK 05
HEPABCHCTE. YK U peabHOH KU3HU OK 06
OK 07

Tema 3.2 I'paduueckuii mMeTox peuieHus ypaBHEHUH,

HEPaBEHCTB

14 OOmme MeToabl pemieHus HepaBeHCTB (| 2 VYMeTh pemath HepaBEHCTBA C MOMOIIBIO Pa3InYHbIX 1,2
nepexo OT CPaBHEHUS 3HAYCHUN (PYHKIIUH K IPHEMOB
CpPaBHEHHMIO 3HAUEHWH apryMeHTOB JJIs
MOHOTOHHBIX (PYHKIUH, METOJ] HHTEPBAJIOB,

(GyHKIIMOHATIBHO — rpadMuecKuii MeToxn).

15 [Mpaktuyeckoe 3austue. ['papuueckuit meron | 2 2np YMeThb pemarb HepaBEeHCTBA TpapUuecKUM METOIOM
peIIeHs] HePaBEeHCTB.

16 [IpakTuyeckoe 3ansTue. Pemenne ypaBHeHHi | 2 2np YMeTb pelath ypaBHEHHS U HEPaBEHCTBA C TOMOIIIBIO
Y HEPABEHCTB. pa3IMYHBIX TPUEMOB

Tema 3.3 YpaBHEeHMsI 1 HEpaBEHCTBA C MOJYJIEM

17 [lpakTrueckoe  3amarue.  OnpexpeneHus | 2 YMers  pemiaTb  OPOCTEHIIME  ypaBHEHHS U 1,2
monyns,  I[lpocreiimme  ypaBHEHHS ¢ 2np HEpaBEHCTBA C MOAYJIEM
MOJTyJIEM.

ITpocreiinye HepaBeHCTBA C MOJIYJIEM.

Tema 3.4 CocraBieHue u peuieHue npodeccuoHalIbHbIX

3a/1a4 C NIOMOUIBI0 YPABHEHUM.

18, 19 [TpakTudeckoe 3ansiTHe. Penienne TekCcToBBIX | 4 YMeTh MNpUMEHATh YpPAaBHEHHs, HEPABEHCTBA, HX 1.2
3a1a4 4np CHCTEMBI IS DPEUICHUs MaTeMaTHYeCKUX 3anad u

3aJa4 M3 PasIMYHbIX OO0JIaCTe HAyKH U pealbHOM
KHU3HH
Pa3nes 4 @yHKIUH, MX CBOICTBA U rPaMKH 10 3HaTh M yMeTh: BBIYMCIATH 3HaueHust QyHkimii mo | OK 01

12




20 Omnpenenenne gucioBoi GyHkuu. CrocoOsl | 2 3aJlaHHOMY 3HA4eHHWIO apryMeHTta mpu paznuusHeix | OK 02 1,2
3ananus GyHKu. OONacTh ONpeneicHus U crocobax 3ananus QyHKuMH, ompenenstb ocHoBHble | OK 03
MHOKECTBO 3HaueHuN ¢yHkuuu. OCHOBHBIC CBOWCTBA YHMCIOBBIX (YyHKIMH, wiunoctpupoBats ux | OK 04
CBOMCTBA G yHKITIH. I'paduueckas Ha rpadukax, WUIIOCTpUpPOBaTh 1o rpaduky coiictea | OK 05
WHTEPIpPETALNS CBOMCTB. JJIEMEHTapHBIX  (QyHKIMH; wucnons3oBaTh mnoHsATHE | OK 06

21 OcHoBHbIE CBOICTBa byHKIMHU | 2 GyHKIMH A7 OmMcaHMsA M aHanu3a 3aBucumocteil | OK 07
(MOHOTOHHOCTb, =~ YETHOCTb,  HEYETHOCTb, BEJIMYMH, HCIOJIb30BaTh NPUOOpETEHHBIC 3HAHUA U
HEPUOIUYHOCTb. I'padpuueckas YMEHUS B IPAKTHUECKON J€SITEIbHOCTH.

MHTEPIPETALMS CBOWCTB.

22 [Tpaktuyeckoe 3ansithe. UreHue rpaduxos | 2 o
byHKIMH. P

23 Onpenenenue  oOpaTHOW  QyHKIMH, ee€ | 2 1
CBOMCTBA U IpaduK.

Apudmernueckue ornepaluu HaJl
GyHKIUSAMHU. Crnoxnas (GyHKIMS.
Komnosurus gyHkumii.

24 [TpeoOpasoBanus rpaduKoB byHkuui | 2 1,2
(mapajulenbHBI  TEpeHoC,  CHMMETpHS,
pacTsHKEHUE U CKaTHe)

Pa3nen 5 Crenenu u kopuu. CreneHHast QyHKIusI 18 3HaTh: CBOMCTBA CTENIEHU U KOPHS
12 YMeTb: HaxoIUTh 3HAUYEHUS KOPHA, CTENEHH, HAa OCHOBE OIpeJeNIeHus,
UCTOJNB3ys TNPH  HEOOXOIUMOCTH  HMHCTPYMEHTAJbHBIE  CPE/ICTBA;
10JIb30BATHCS MPUOJMKEHHON OLIEHKOM MTPHU MPAKTUYECKUX pacueTax
Tema 5.1 Crenennas (QyHKIMsI, €e CBOMCTBa OK 01
25 Kopnu HaTypanbHOM CTENIEHU U3 YHUCIIA U UX | OK 02 1,2
CBOWCTBA. OK 03
26 IpakTuyeckoe 3ausaTHe. DYHKIMHE VX , HX 2 2mp OK 04
rpaMKu ¥ CBOWCTBA. YMeTb: HaXOAUTh 3HAUCHHSI KOPHSI, CTETIEHH, Ha OK 05
27 g;iré%%%TCBgeHCTBHTeHBHHM TTOKa3aTesIeM, 2 OCHOBE OTPEJIENEHHUS, UCTIONB3Ys TIPU HEOOXOAUMOCTH | OK 06
23 ) 5 WHCTPYMEHTAIBHBIE CPEJICTBA; TTOTb30BATHCS OK 07
[IpakTnyeckoe 3ansarue. CTeNEHHBIE o NpUOIMKEHHOM OIIEHKOM MPH MPaKTHUECKUX pacyeTax
¢byHKuMu, UX rpaduku U cBOMCTBA. p
29 ITpakTnueckoe 3ansrue. IIpeodpaszoBanue 2 2mp
CTETIEHHBIX BBIPAKECHUH.
Tema 5.2 UppaunonanbHble ypaBHEHUS U HEPABEHCTBA
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30 WppanuoHaibHble YpaBHEHHUS. 2 1,2
HppanmoHaibHble HEPAaBEHCTBA.

VYMeTh pemarh HeCI0KHbIE UPPALMOHAIbHbIE

31,32 ITpaxkTuueckoe 3ansrue. IIpeodpaszoBanue 4 4mip ypaBHEHHUs M HEPABEHCTBA; BLIIOJHATD
MPpaMOHATLHBIX BBIPAKECHUH. .

33 TIpakTrdeckoe 3anATHe. PelIeHie 5 . npeoOpa30BaHus UPPALUOHAIBHBIX BbIPaKEHHH
UppalMOHAIbHBIX YPAaBHEHUH U HEPABEHCTB. p

10 YMeTh uCnosb30BaTh rpauk IOKa3aTeIbHON KWW JUISL U3Y4CHUS

Pa3nen 6 Iloka3zatenbHas GpyHKuus P (pu byn yq6

8 IPOLIECCOB U 3aBUCHMOCTEH IpU PpEIIEHUM 3ajad U3 JAPYIHX Y4eOHbIX
MIPEIMETOB U M3 PEATbHOM KU3HU, PEIICHUs MOKa3aTEIbHBIX YPABHEHUH U
HEpaBEHCTB

34 ITokasarenpHas (QyHkuus, e¢ TpaQuK U | 2 OK 01 1,2
CBOICTBA. OK 02

35 IIpakTtnueckoe 3amarue. IlokasarenbHsle | 2 o
YPaBHCHHSL. p 5 OK 03

36 [Tpaktnueckoe 3amarue. Iloxazarenbusle | 2 2up YMeTb CTpouTh rpaduK MOKa3aTeIbHON (HYHKIINH; OK 04
HEPABCHCTBA. pelaTh oKa3aTebHbIE YPABHEHHS U HEPABEHCTBA OK 05

37 [Tpakthdyeckoe 3aHATHE. PELIEHHE CHCTEM | o
MMOKAa3aTeJILHBIX YPaBHEHHUI. p OK 07

38 IIpakTuueckoe 3aHATHE. Pemenue | 2 o
[10Ka3aTeIbHbIX YDABHEHUN U HEPABEHCTB. p

Paznen 7 Jlorapugmer. Jlorapupmudeckas pynkums | 24 YMers wucnonb30BaTh rpaduk JorapuMuIecKoi byHKIMN IS

12 U3y4YeHMs IPOLIECCOB M 3aBUCUMOCTEHM NpU pELIeHUH 3a/ady U3 JPYrux
y4eOHBIX TMPEJMETOB U U3 PEATbHOHN JKU3HH, PEUICHUS JTOTapH(PMHIECKIX
ypaBHEHMI U HEPABEHCTB

39,40 Jlorapugpm 4yuCIa. OcHoBHOE | 4 OK 01 1,2
JorapuMUUEcKoe TOXKIeCcTBO. JlecaTudHble 3HaTh: onpeaenenue jgorapudma, BUabI JJIorapupmMoB OK 02
U HaTypaJibHbIE JJOrapu(Mbl, YUCJIIO €.

41 CBoiicTBa HOFaPH%MOB- Ilepexon x HoBOMY | 2 YMeTh N0ab30BaThCsl CBOWCTBAMU JIOrapu(pMoB OK 03 1,2
DeoBano. orapuMuposanue 1 Wwmetsb nousTHe 0 orapuGMupoBaHuM U OK 04
MOTEHIIUPOBAHHUE.

MTOTEHIIMPOBAHUHT OK 05

42,43 IIpakTuyeckoe 3anstue. [IpeobpazoBanus 4 . YMeTb BBINOJIHATH HECIOXKHbIE TPeoOpa3oBaHus OK 07
Jorapu(MUYECKUX BBIPKECHUH. P JOTapu(PMHUECKUX BBIPAKEHUI

44 Jlorapudmuueckas pyHKIUsA, ee rpapux u 2 YMmeTh cTpouts rpaduk Jsorapu@muueckoit GyHKIUN 1,2
CBOMCTBA.

45 JlorapumMuyecKkie ypaBHEHHS, OCHOBHBIC | 2 YMeTh pemarh gorapu@MuueckKie ypaBHEHUS U 1,2
IPHUEMBI UX PEIeHHs (METOJl BBEIEHUS HOBOM
IIEPEMEHHOM, METO IOTEHIUPOBAHUS, norapu(pMUIECKUE HEPABEHCTBA
(O YHKIIMOHAIIEHO — rpaUYeCKUil METOI).

46 Jlorapudmuueckre HepaBeHCTBA, OCHOBHbIE | 2 1,2

IIPUEMBI MX PEIICHMUS.
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47,48 [IpakTueckoe 3ansitue. Perenue 4 .
Jorapu(MUUECKUX YpaBHEHUHN U HEPABEHCTB. P
49 [IpakTuueckoe 3ansitue. Pemenue cucrem 2 o
Jorapu(MUUECKUX ypaBHEHHH. P
50 [TpakTruyeckoe 3anstue. [Ipumenenue 2
norapudma. Jlorapudmuueckas cnupans B 2np NmeTs noHATHE O IPUMEHEHUH Jorapudma
IIPUPOJIE, €€ MATEMATUUYECKHE CBOMCTBA.
IIpoMe:KyTOYHBIH KOHTPOJIb 2
o1 Pewenne ynpaxHeHuil. 1 YMeTb pemarhb nokasareibHbIe U Jorapudmudeckue
YpaBHEeHUsI, HEPABEHCTBA, CUCTEMBI. IKP ypaBHEHUS 1 HEPABEHCTBA
Pa3znen 8 OcHOBBI TPUTOHOMETPUH. 38 18 YMeTh omepupoBaTh MOHITUSIMH: TPUTOHOMETPUYECKHE (PYHKIIHH,
Tpuronomerpuyeckue GyHKIHH TPUTOHOMETPUYECKUE YpPaBHCHHUS, HEpaBEHCTBA H; YMETh pelIaTh
YpaBHEHHUS JUIsl PELICHUsS] MaTEeMaTUYECKUX 337ad U 3aJa4 U3 PasIUuyHbIX
oOyacTell HayKH U pealibHOM JKU3HU; IEMOHCTPUPOBATH
YMEHHUE HCIONB30BaTh IpaduKu (YHKUIWH JUIsI M3YYEHHUS TPOLIECCOB U
3aBUCHMOCTEH MpU pelIeHUH 3a7ad U3 IPYTUX y4yeOHBIX MPEAMETOB U U3
peanbHOM  KHU3HU; BBIpaKaTh (PopMyJIamMH  3aBHCHUMOCTH  MEXKIY
BEJIMYMHAMU
Tema 8.1 Tpuronomerpuueckue GyHKIUU 6 2 OK 01
IIPOU3BOJILHOIO yriia. Paninannas u rpagycHas Mepa yria OK 02
3HaTb M yMETh: BBINOJHATH MpeoOpazoBaHUE
52 Panuannas u rpagycHas Mepbl yria. 2 . OK 03 1,2
BBIpa)KEHUH, TPUMEHSS POPMYJIbI, CBA3aHHBIE C
Onpenenenne cuHyca, KOCUHYCa, TAHI€HCA U OK 04
OCHOBHBIMH TPUTOHOMETPUYECKHIMH TOXKIECTBAMH U
KOTaHI'€HCca yKciaa. 3HaKU CHHYCa, KOCHHYCa, i OK 05
UX CIEJCTBUIMH; BBIMOJIHATE  IIpeoOpa3oBaHue
TAHT€HCA U KOTAHT€HCA 110 YETBEPTAM S . o e OK 06
BBIPOKEHUH, MPUMEHSS MyJIbl  TIPUBEICHUS
53 3aBUCUMOCTb MEX]ly CHHYCOM, KOCUHYCOM, 2 P - 1P PMY PHBCIL > | OK 07 1,2
CYMMBl M pPa3sHOCTH [BYX YIJIOB, JBOHHOrO H
TaHI€HCOM M KOTAHT€HCOM OJIHOT'O M TOTO K€
1 MOJIOBUHHOTO  YIJIOB,  MpeoOpa3oBaHUS  CYMMBbI
YA TPUTOHOMETPUUYECKHX (YHKIMHA B TPOU3BEACHUE U
54 [IpakTnueckoe 3anaTue. Beruncnenue 2
. . MPOU3BEACHUI B CyMMY, CTpOUTH  TpapuKu
3HaYCHUH TPUTOHOMETPHUUECKUX (DYHKITHIA, 2mp .
W3YYEHHBIX (YHKUIUN, WLTIOCTPUPOBATh MO TIpaduKy
OIIPEAEIEHUE X 3HAKOB 10 YETBEPTAM o .
CBOMCTBa (PyHKUIUH.
Tema 8.2 OCHOBHBIE TPUTOHOMETPHUUIECKUE TOXKIECTBA. 4
@DopMyIibl TPUBEICHUS
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1,2

1,2

1,2

1,2

1,2

1,2

1,2

1,2

1,2

95 OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA | 2
U UX CJIE/ICTBUS.
56 @DopMyITbl TPUBEICHHUS. 2
Tema 8.3 Cunyc, KOCUHYC, TAHT€HC CYMMBbI U Pa3HOCTH 10
IBYX aprymeHnToB. CHHYC U KOCHHYC JIBOIHOTO yTIJIa. 4
@DopMyJibl TOJOBUHHOIO YIJIA.
57 @OopMyIIBbI CyMMBI M Pa3HOCTH JIBYX 2
apryMeHTOB.
58 DopMyIibl ABOWHOTO U OJOBUHHOTO YIJIOB. 2
59 dopMmyIbl TpeoOpa3oBaHUsI CYMMBI 2
TPUTOHOMETPHUECKUX (DYHKIUN B
IIPOU3BEICHUE U TPOU3BEICHUS B CYMMY.
60,61 [Ipaktrueckoe 3ansatue. [IpeodpazoBanue 4
MPOCTEUIINX TPUTOHOMETPHUIECKUX 4mip
BBIPAYKCHU I
Tema 8.4 Tpuronomerpudeckne QyHKIIUU, KX CBOHCTBA | 2
U rpaduky.
62 CaoiicTBa u rpaduku GyHknui y=sin x,y = | 2
oS X, Yy =tg X, Yy = ctg X.
Tewma 8.5 IIpeoOpazoBanue rpadukoB 2 2
TPUTOHOMETPUUYECKHX (YHKLIUH
63 [TpakTuueckoe 3ansarue. Cxatue u 2
pacTshkeHne rpaguKoB TPUTOHOMETPUYECKHX 2np
GyHKIMi.
Tema 8.6 Onucanue Npou3BOACTBEHHBIX IIPOLECCOB € 2 o
OMOUIbIO TpaduKOB QYHKIHUIT P
64 [IpakTnueckoe 3anstue. Mcnonp3zoBanue 2
CBOMCTB TPUTOHOMETPHUECKUX (YHKIIHU B 2mp
poeCCHOHATIbHBIX 3a/lauaXx.
Tema 8.7 OOpaTHbIe TPUTOHOMETpHUUYECKHE (DYHKINH 2
65 OO6paTHble TPUrOHOMETpUYECKUE QYHKIINH, 2
uX rpauKu 1 CBOMCTBA.
Tewma 8.8 Tpuronomerpruueckre ypaBHEHUsS U 10 8

HCPAaBCHCTBA

16




66 IIpocreiimme TPUroHOMETPUUECKHE 2 3HATh. METO/Ibl PEIICHNUS TPUTOHOMETPHUUECKUX 1,2
YpaBHEHHS. ypaBHEHUN
67,68 [IpakTrueckoe 3ansTue. Perenue 4
TPUTOHOMETPUYECKHX YPABHEHUI OCHOBHBIX
YMeTh: pemaTh TPUrOHOMETPUUECKHUE YPaBHEHUS
TUIIOB (CBOZSIIMECS K KBaIPATHBIM, 4mp
pelaeMble pa3iokeHUEM Ha MHOXKHTEIH,
OJIHOPOJTHBIC)
69 [IpakTuyeckoe 3aHsTHE. 2 2mp HmeTb MoHATHE O METO/IaX PELICHUS
Tpuronomerpruyeckue HepaBeHCTBA. TPUTOHOMETPUUECKUX HEPABEHCTB
70 [IpakTuueckoe 3ansatue. Pemenne 2 2mp 3HaTh METO/Bl U YMETh PELIaTh TPUTOHOMETPUUYECKUE 1,2
TPUTOHOMETPUYECKHUX ypaBHEHUH . ypaBHEHUs
Paznen 9 IlpousBoanasi pyHKIMHU, ee IPUMEHEHHE 50 3HaTh: NPUMEHEHHWE MAaTeMaTUYeCKUX METOJ0B K
aHaM3y W HWCCIICIOBAHUIO TPOLIECCOB W SIBICHHUN B
npupojie U OOILIECTBE YMETh: HaXOJUTh MPON3BOIHbBIE
20 JJIEMEHTAPHBIX byHKIMH; UCTIOJIb30BaTh
OPOU3BOIHYIO JUISL TPOBEACHHS  MPUOTMIKEHHBIX
BBIYMCIICHHH, peIIaTh 331a4K MPUKIIAIHOTO XapaKTepa
Ha HAaXOXXJEHHWE HaumOONbLIIEr0 ¥ HAUMEHBIIEro
3HAYCHUS
Tema 9.1 Ionsitue mpousBoaHoi. [IpaBuna u popmynsr | 10 5 OK 01
g depeHIpoBaHUS OK 02
Omnpenenenne YHUCIIOBOM | 2 3HaTh: ONpejeicHIue YUCIIoBOM mocaenoBareabrocTr; | OK 03 1,2
71 nociuenoBarenbHOCTH. CrocoObl 3afaHus U YMETh HaXOUTh NPEEII I0CIEN0BATENBHOCTH OK 04
CBOMCTBAa YMCIJIOBBIX IOCJIEA0BATEIBHOCTEN OK 05
nocnenoBareabHOCTH. Haxoxnenue N - ro OK 06
YJICHA MOCJIEI0BATEILHOCTH, CYMMBI. OK 07
72 Omnpenenenue npesena NOCIeI0BaTeIbHOCTH. | 2 1,2
Brrauciienue npenenos mocie0BaTeIbHOCTH
73 Onpenenenne npeaena (QyHKIUA B TOYKE H | 2 Nmersp monsaTHe o mpezene (QYHKIMH B TOYKE M HA 1,2
Ha OeckoHeyHOCTH. (OCHOBHBIE CBOWCTBa 0ECKOHEUYHOCTH
MIPEJICIIOB.
74 [TpakTyeckoe 3aHSATHE. Beruucnenue | 2 2mp YMeTb HaXOAUTh NMPeebl HECI0XKHbBIX (QYHKINUN

npeaesioB (pyHKIUH.
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1,2

1,2

1,2

75 [Ipupamienne aprymenta u GyHKIUHU. 3a1a49u, | 2 3HaTh oOmpeleJeHUE MpUpAIICHHUs aprymeHTa |1
NPUBOJALIME K TIOHATHIO IPOU3BOJHOM. (GbyHKIUY; onpeiesieHIe MPOU3BOIHOM.
Onpenenenre Npou3BOJHOM.

Tema 9.2  IlpousBogHbie  CyMMBI,  pa3HOCTH, | 8 4

POM3BEACHNUS, YACTHOTO.

76 [IpaBuna muddepenupoanus. Dopmynsl | 2 3HaTh: mpaBuia u Gopmyiisl AuddepeHIpPOBaAHU.
Qg QepeHIpoBaHusI. YMeTb HaxoauTh IPOU3BOJIHBIC AIIEMEHTAPHBIL]

77,78 [IpakTrueckoe 3aHsartue. | 4 byHKIHIT
HuddepenuupoBanue AIIEMEHTAPHBIX 4mp
hyHKIHIA.

Tema 9.3 [IpousBoHas ci0XHON QYHKIIUU 4 4

79,80 [Ipaktuueckoe 3anstue. CnoxHas (yHKuus. | 4 . Nwmets noHsATHE O CI0XKHOM QYHKIIUN
[TponsBoHas CIIOXHON (QYHKITHH. P

Tema 9.4 [lonsTre 0 HEMPEPHIBHOCTH (HYHKIIMH 2

CPO [Tonstue nenpepriBHOM (yHkuuu. Coiicta | 10 NMeTr TOHSATHE O HENPEpbIBHOM (QYHKINH, €
HenpepblBHOH  QyHKIuH. CB3b  MEXIY CBOWCTBAX W  CBSI3M  HEMPEPHIBHOCTHIO ]
HEMPEePBIBHOCTRIO U TU(PHEPEHIUPYEMOCTHIO muddepeHIMPYEeMOCThIO (DYHKITUU B TOUKE.
GyHKIMKM B TOYKE. ACHUMNTOTHI TIpaduka
byHKIIUU

Tema 9.5 Teomerpuueckuii u Qusuueckuii cmbica | 4 5

IPOM3BOIHOM

81 'eomeTpuueckuii  CMBICTT  MPOU3BOIHOMN. | 2 3HaTh: T€OMETPUUECKUN CMBICI MPOU3BOJIHOM; YMETh
YpaBHEeHHE KacaTelbHONW U HOPMAJIH. COCTaBJISITh YpaBHEHHE KacaTeIbHOU U HOPMAJIH.
@u3nYecKuil CMBICI IPOU3BOAHOWU. Bropas
IIPOU3BO/IHAS U €€ PU3NUECKUHN CMBICII.

82 [Ipaktnyeckoe 3amarue. Pusnueckuit u | 2 NMeTp mnoOHATHE O TNPUMEHEHMM NPOU3BOJHON B
TE€OMETPHUECKUIl CMBICI TNPOU3BOJHON B 2np npodhecCHOHANBHBIX 3aauax
poeCCHOHAIBHBIX 3a71a9ax

Tema 9.6 MonoTtoHHOCTh pyHKIIMH. TOUKHM 3KcTpemyma | 4

83 Bospactanme w  yObBaHWe — QyHKIOHH. | 2 YMeTp uccienoBath (yHKIHIO HAa MOHOTOHHOCTH H
Okcrpemymbl  ¢yHkiun.  HccnenoBanue 9KCTPEMYM, Ha BBIMYKJIOCTh M MEPErud ¢ MOMOIIBIO

(GYHKIIMM HAa MOHOTOHHOCTb U JKCTPEMYM C
TTOMOILIBIO TPOU3BOJIHOM.

MIPOU3BOTHOMN

1,2
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84 Beimykinocts  ¢yHKIMM, TOUKM meperuda. | 2 1,2
HccnenoBanre (GyHKIMU Ha BBIIYKIOCTh U
TOYKH Mepernda ¢ moMOUIbIO MPOU3BOAHOM.
Tema 9.7 MHccnepoBanue QyHKIMHA © TOCTpoeHUe | 6 4
rpaduKoB
85 Anroput™M  ucciaeaoBaHus — QyHKOMM @ W | 2 1,2
MOCTPOEHHUsT  rpaUKOB € TOMOIIBIO YMeTb uccaenoBarth (QyHKIHUIO IO OINpPeIeJIeHHOMY
MIPOU3BOJTHOM. QITOPUTMY W CTPOUTh TpaduK C  TOMOIIBIO
86,87 [Ipaktnueckoe  3anstue.  HccnemnoBanue | 4 . MIPOU3BOTHOM
GyHKIMI B TOCTpOCHHE rpaduKOB. p
Tema 9.8 HauOonpiiee u HaWMEHbIIEe 3HAYEHUS | 6
¢ynkumu. HaxoxkeHHe ONTHMAJBHOTO pe3yibTata ¢ 6
IOMOIIBIO IPOM3BOTHON B MPAKTHYECKUX 33a9ax
88 [IpakTHueckoe 3aHsITHE. Haxoxnenue | 2 1,2
HauOONBIIETO ¥ HAMMEHBIIETO 3HAYCHUI . .
P 3HaTh: MPUKIATHONW XapaKTep MPOU3BOJHOM; YMETh:
89,90 [IpakTnueckoe  3aHsATHE. [Tpunoxenue | 4 PCILIATL — Salat — HPMIUIAZHOTO  xapaxicpa  ma
. HAaXOKJCHUE HAMOOJIBIIIEro ¥ HAUMEHBIIIETO 3HAYCHUS.
MPOU3BOJHOW K PEHICHUIO TPHKIATHBIX 4mip
3aa4
Pa3nes 10 IlepBooOpasnas pyHkuum, ee 18 12 3HaTh W yMETh HAaXOAWThb HEONPEICIIEHHbIE WHTErpaibl OT HECIIOKHBI]
NpUMeHeHHe (GyHKIMH, BBIYMCIATH B MPOCTEHIINX CIIydasX IUIOLAJU C MCIOJIb30BaHHUEN
OTIPENIeNIEHHOTO HMHTETpajia; HCIOJb30BaTh IMPHOOPETEHHBIC 3HAHUS |
YMEHUS B IPAKTUUECKOM JesITeIbHOCTH ISl PELICHUs IPUKJIIaIHBIX 3a/1a4
Tema 10.1 ITepBoobpa3znas pynkiuu. [Ipasuna 2 OK 01
HAXOKJICHUS MEPBOOOPA3HBIX OK 02
91 Ilonsitue nepBoOOpa3HOi bynkuuu. | 2 OK 03 1,2
[TonsaTne MHTEIPUPOBAHUS. [IpaBumna OK 04
HaXO0XKJICHHUs IEPBOOOPA3HBIX. 3HaTh ¥ yMETh HaxXOAWTh HeompeaencHHbie uaTerpaay OK 05
Tema 10.2 Heompenenennslii u  onpexaeneHHbii | 10 OT HECJOXHBIX (QyHKIUH, wucnons3ys crpasounsl OK 06
WHTETPAIbI MaTepHall; BBIYUCIATH ONpPeAeTICHHbIE HHTETPaJIbl OK 07
92 Heomnpenenenuplii MHTErpal U €ro CBOWCTBA. | 2 1,2
OcCHOBHbBIE TAOJIUYHBIC HHTETPAIIBI.
93,94 [TpakTnueckoe 3anstue. HemocpencreenHoe | 4 4mp

UHTETrpUpOBaHue (PYHKITHHA.
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95 OmnpeneneHHbIl MHTETpall U €ro OCHOBHBIE | 2 1,2
CBOWCTBA.  BplumcieHne  onpeneneHHbIX
uHTerpaioB  mo  ¢opmyne  Heiorona-
JletiOHu1IA.
96,97 [TpakTuueckoe 3aHATHE. Brruncienue | 4 A
OIpeJICJIEHHBIX HHTErPAJIOB. P
Tema 10.3 Ilonsitue 06 ompeneneHHOM WHTerpajie kKak | 4 4
TJIONIAJAN KPUBOJUHEHHON Tpaneuuu
98 [Ipaktuyeckoe 3anarue. ['‘eomerpuueckuii | 2 1,2
CMBICII OIIPEJICIIEHHOTO UHTErpaa. .
2np YMeTb: BBIYUCIATH B MPOCTEHIINX CIydasx IUIOMAAN
[TpumMeHeHne ONpeeIeHHOr0 HHTETpasia JIs
N C MCIIOJIb30BAaHUEM OIPEIEIIEHHOTO MHTErpasia; UMETh
BBIUUCIICHUS IIJIOIIAIeH
HOHATHE O IMPHJIOKEHHSX OINPEIIEHHOI0 HHTErpaia
99 [Ipaktnyeckoe  3amstue.  [lpumokeHus | 2
K BBIYUCIICHHUIO (PU3MUECKUX BEIUIHH
OIPEJICJIEHHOI0 HMHTErpana K BBIYHUCICHUIO 2np
(U3HYECKUX BEIIMUUH
Pa3znen 11 MuoxkecTBa. JjieMeHTbl TeOpuu rpagos 8 YMeTh onepupoBaTh NOHATHUSAMU: MHOKECTBO, TOAMHOMXKECTBO, OIEPALIUHU
HaJl MHOYKECTBAMHU; YMEHME HCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
anmapar Ui ONUCaHMs peajbHbIX MPOLECCOB MU SBJICHUN NPU PELICHUU
4 3aja4, B TOM YHCJIE U3 IPYTUX YU€OHbBIX IPEIMETOB;
- YMeTb ONepUpoBaTh MOHATUSAMU: Tpad, CBA3HBIM rpad, AepeBo, LMKI,
rpa¢ Ha IUIOCKOCTH; YMEHHE 3aJaBaTh W OMUCHIBATh rpadbl pa3ImIHBIMU
croco0amu; NCIIOIB30BaTh Tpadbl PH PEHICHUH 3a/1a4
Tema 11.1 MuoxecTBa. Onepaniiy ¢ MHOKECTBaMU 4 2
100 ITonstue MHO>KECTBA. I[MTogmHOMXeCTBO. | 2 1,2
YMeThb onepupoBaTh NOHATHSAMH: MHOKECTBO,
Omneparuu ¢ MHOXKECTBaMH.
MTOJIMHOKECTBO, BBITIOJIHATE OTIEPAIIUH HaJ
101 [Mpaktnyeckoe  3amarue. Omnepammm c | 2
2np MHOECTBAMHU
MHOXecTBaMu. PellieHne NpuKIIaaHbIX 3a/1a4.
Tema 11.2 I'padsl 1 uX npUMeHEHUE. 4 2
102 [Tonarue rpada. Ces3ublii rpad, nepeso, | 2 YMETb ONEPUPOBATh MOHATUAMU: Tpad, CBI3HBIN rpad, 1,2
LMKII Ipad) Ha IIOCKOCTH. JIEPEeBO, UK, Tpad Ha TUIOCKOCTH; 3a/1aBaTh U
OIMCHIBATh Ipadbl pa3IMuHBIMU CIIOCOOAMH
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103 [IpakTueckoe 3aHSTHE. [Mpumenenue | 2 YMeTh UCTIOB30BaTh rpadbl MPU PEIICHUH 33729
rpadoB K pelIeHuIo 3a/1a4. 2mp
Pa3znen 12 DneMeHTH KOMOMHATOPMKM, CTATHCTHKH | 24 8 OK 01
U TEOPUH BEPOSATHOCTEM OK 02
Tema 12.1 OcHOBHBIE TOHSATUS KOMOMHATOPUKH 6 2 OK 03
104,105 | Pa3menieHus, nepecTaHOBKU U COYCTAHHUS 4 OK 04 1,2
106 Bunom Herorona. Tpeyronbuuk [Tackais 2 OK 05
107 [IpakTrueckoe 3aHATHE. Pemenue | 2 2np OK 07
MPUKIIQTHBIX KOMOMHATOPHBIX 3a]1a4.
Tema 12.2 CobObITHE, BEpOSITHOCTh COOBITHS. 6
CrnoxeHne 1 YMHO)KEHUE BEpOSTHOCTEH
108 CoObiTHs, BUIbl coObITHH. Omepanuu Ham | 2 1
COOBITHSIMH. 3HaTh U yMETh: pelllaTh NpOCTEeNlINe KOMOMHATOPHbIE
3ala4yd  METOJIOM Iepebopa U € UCHOJIb30BaHUEM
109 BepositHocTh coObiTus. Kitaccuueckoe u 2 U3BECTHBIX (OPMyJ; BBIYHCIATH B IPOCTEHIINX 1,2
CTaTHCTUYECKOE OMpeJIeNIeHNEe BEPOSTHOCTH. CIly4asiX  BEpOSITHOCTA  COOBITUH;  HUCIOJIb30BaTh
110 CrnoxeHue 1 yMHOXXEHHE BEPOSITHOCTEN. 2 IpUOOpETEHHbIE 3HAHUS U YMEHMSI B IPAKTHUECKOMN 1
Tema 12.3 BeposiTHOCTD B Ipo(heccHoHaNbHBIX 3a7a4ax | 2 2 JEeSITeIbHOCTH U B IOBCEIHEBHOW JKM3HU JJIs aHAJIM3a
111 INpakTuueckoe 3ansTue. Beraucienue 2 o peambHBIX YHCIOBBIX JaHHBIX, MPEICTABICHHBIX B 1,2
BEPOSITHOCTEH COOBITHH. p BUJC TpaQUKOB M JMArpaMM, a TakKe IS aHalIn3a
Tema 12.4 JluckpeTHas ciydaliHas BEJIMYMHA, 3aKOH €€ 2 MH(OpMAIMH CTATHCTHIECKOTO Xapakrepa
pacnpeneneHus
112 Bunel cinyuaitabix BennuuH. JuckpeTHas 2 1
cilydaifHasi BEeIMYMHA, 3aKOH €€ pacIpeaeICHHs]
YucnoBble XapaKTEPUCTUKH JUCKPETHON
CIIy4ailHON BEJIMYUHBI.
Tewma 12.5 3agaun MmaTeMaTUYECKON CTATUCTUKU 2
113 Ilonsatue o 3amayax MaTeMaTHYECKOMN 2 1,2
CTaTUCTUKU. Baprannonusii psa. [lonuron
gacTo U ructorpamma. CTaTuCTHYECKHe
XapaKTEPUCTHKH psijia HAOII01aeMbIX TaHHBIX.
Tema 12.6 CoctaBnenue Ta0auIl ¥ JUarpamMm Ha npaxkTtuke| 4 4
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114,115 | Ilpaktuueckoe 3anstue. [leppuunas oOpadotka 4 4np
CTaTUCTHYECKUX JaHHBIX. ['paduueckoe ux
npencrasienue. Haxoxnenue cpeqanx
XapaKTepUCTUK HAOJIIOJAEMBIX IaHHBIX.
Paznen 13 KoopanHaThl M BEKTOPBI 10
3HaTh M yMETh: HCHOJb30BaTh NPUOOPETEHHBbIE 3HAHUS U yMEHHS B
MPAKTUYECKOM IESITEIBHOCTH U B TIOBCETHEBHOM KU3HH [T UCCIIEIOBaHUS
4 (MOzmenMpOBaHMsI) HECIOXKHBIX HPAKTUYECKUX CHUTyallud Ha OCHOBE
M3y4eHHBIX (POpMYI M CBOUCTB (UTyp, a TAKXKE JJIS BEIYMCICHUS 00BEMOB
U IUIOla/iell MOBEPXHOCTEH IPOCTPAHCTBEHHBIX TEJ MpPU PELICHUU
NPaKTUYECKUX 3a]ad, UCIONIB3Ysl NP HEOOXOJMMOCTH CHPAaBOYHHKH |
BBIYMCIIMTENIbHBIE YCTPOMCTRA.
Tema 13.1 BekTopsl B mpoCcTpaHCTBE. YTOI MEXKIY 2
BekTopamu. CKaJIsipHOE IPOU3BEJICHNE BEKTOPOB
116 BexTopsl, BeKTOpHbIE BETMYMHBL. Bubl 2 OK 02 1,2
BEKTOpOB. KoMIlsTaHapHbIE BEKTOPHI. OK 03
Paznoxenune BekTopa 1o tpem OK 04
HEKOMILIAaHAPHBIM BeKTOpaMm. JlelicTBUs Haj OK 07
BekTopamu. CKalsipHOE ITPOU3BEACHUE
3HaTh: NPE/ICTaBIEHUE O BEKTOPHBIX BEJIMYMHAX, BUBI
BEKTOPOB. YTOJI MEX/y BEKTOPaMH.
BEKTOPOB.
Tema 13.2 JlekapTOBBI KOOPJIMHATHI B TPOCTPAHCTBE 4 .
YMeTb: BBINONHATH AEHCTBUS HaJ BEKTOPAMH HaXOJUT
117 [IpsimoyronbHas cucreMa KOOpAUHAT B 2 1,2
JUITMHY BEKTOpA, YrOJ MEXKIy BEKTOPAMH, YTOJ MEX)
MPOCTPAHCTBE. KOOpMHATSI BEKTOPa. HPSMOM U TIIOCKOCTBIO, YTOJI MEKAY MIIOCKOCTSIMH
JleWicTBUS HaJl BEKTOPAMHU B KOOPJIMHATAX P > T Y )
: Hmetsh moHsTHE 00 YpaBHEHUH TUIOCKOCTH
118 JlnunHa BexTopa. PacctosiHre Mexy IByMs 2 1,2

Toukamu. CKalsipHOE MPOU3BEACHUE BEKTOPOB.
Yros Mexay BEKTOpaMH. YTOJI MEXAY IPAMOM
U IJIOCKOCTBIO. YTOJI MEXAY IUIOCKOCTSAMM.
YpaBHEHHE IIIOCKOCTH. [ 'eomeTprueckuit
CMBICII OIIPEIETUTEINS

2 X 2.

Tewma 13.3 I[IpakTUKO — OpUEHTUPOBAHHBIE 3a/1a4N Ha
KOOPJAMHATHOM IIJIOCKOCTH
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119,120 | IIpaktuyeckoe 3ansTue. Pemenne npukinaaueix 4
3aJ1a4 ¢ UCIOJIB30BaHUEM KOOPAUHAT U .
YMeTb:  BBINONHATH  JEUCTBUSL HAJA  BEKTOpaMHU
BEKTOPOB. 4np
HAXOIWTh JUIMHY BEKTOPA, YTOJI MEXKAY BEKTOPaMHU
Pa3nes 14 [IpsiMble U MJI0CKOCTH B IPOCTPAHCTBE 16 3HaTh U YMETh: PaClO3HaBAaTh HA YEPTEKAX U MOJEIAX MPOCTPAHCTBEHHBI
(OpMBI;  COOTHOCHTH TpPEXMEpPHBIE OOBEKTHI C WX ONUCAHUSIMH
N300paKCHUSAMU;
OMHUCHIBATh B3aUMHOE  PACIOJIOXKEHHE TPSAMBIX U  IUIOCKOCTEH |
POCTPAHCTBE;
AQHAJIM3UPOBATH B MIPOCTEUIIINX CIydasX B3aUMHOE PaCIoIOKEHHE 00BEKTO]
B IIPOCTPAHCTBE;
10 n300pakaTh OCHOBHBIE MHOTOTPAHHUKU U KPYIJIbIE TeEJa; BBITIOJIHST]
YepTEeXH M0 YCIOBUSIM 3a/1a4;
CTPOUTH MPOCTEHINE ceueHUs Ky0a, MPU3MBbI, TUPAMU/IBI;
pemiaTte MPOCTEHIINEe CTePEOMETPUYECKHE 3aJaud Ha HaXOXKICHHU
F€OMETPUUYECKHUX BEIIUYUH;
UCIOJIb30BaTh MIPU PEIICHUH CTEPEOMETPUUYECKUX 3a7au IaHUMETPUUECKH
(aKTBI ¥ METOJIBI;
MPOBOJIUTH JOKA3aTENIbHBIE PACCYXKACHUS B X0OJI€ PEILICHUS 3a1a4.
Tema 14.1 OcHOBHBIE TIOHATHS CTEPEOMETPHH. 4
Pacnonoxenne npsMbIX U INIOCKOCTEN
4
Jlornueckasi CTpyKTypa CTEPEOMETPHH. 2 3HaTh W yYMETh: pacro3HaBaTh Ha uepTexkax u mojaenss] OK 01 1,2
121 AKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX. IPOCTpaHCTBEHHBIE (POpPMBI; cooTHOCHTH TpexmepHbl{ OK 03
B3anmHoe pacnonokeHue npsMbIX B 00BEeKTBI C WX onucaHusmu, uzooOpaxenusmy OK 04
MIPOCTPAHCTBE. OMHUCHIBaTh B3aMMHOE pacnoyioxkeHue npsameix 1 OK 07
122 [TapanneabHOCTh NPSIMOM U MJIOCKOCTH. 2 IJIOCKOCTEH B TMPOCTPAHCTBE, aHAIM3UPOBATH 1,2
[TapanmienbHOCTh MIOCKOCTEH. MPOCTEMIINX  ClydasX  B3aUMHOE  PACIOJIOXKEHU
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123,124 | Ilpaktudeckoe 3anstue. [lapamuenenunenu | 4 O00BEKTOB B MPOCTPAHCTBE; pemaTh MPOCTEHIIN
ero 31neMeHTsl. CBOWCTBA Mapaieenuiesa. . CTEpPEOMETPUIECKHUE 3a7a4un Ha  HaXOXJICHH
Terpasap u ero anementsl. [loctpoeHne P reOMETPUYECKUX BEJIMYHMH; MCIIOIh30BaTh PU PEUICHU]
CCUYCHUI. CTEPEOMETPUYECKHUX 3a]a4 IUNIAHUMETPUUECKUE (PAKTHI |

Tema 14.21lepneHIUKYISIPHOCTD MPSIMBIX U IJIOCKOCTEH | 6 METO/BL;

125 [lepnieniukynsipHbIe npsmMbie. | 2 IIPOBOAMTH  JOKA3aTCJIBHBIE PACCYXKACHHUS B  XOJ
[TeprieHAMKYASAPHOCTD NPSAMOUN U TIIIOCKOCTH. peLIeHUS 3a/1a4.

126 [lepnenuKkynsp ¥ HAKJIOHHASA K IJIOCKOCTH. | 2
Teopema 0 Tpex MNEpHEHAMKYISpax. YTIoll
MEX]Ty IPSIMOH U TUIOCKOCTBIO.

127 JIByrpaHHBII yToIL. VYron MEXTy | 2
IUIOCKOCTSIMHU. [TeprieH TUKYISIPHOCTD
IIJIOCKOCTEM.

Tema 14.3 Pemenne 3amau. Ilpsmbie u mmockocTd B | 6
MIPOCTPAHCTBE

128 [Ipaktrueckoe 3anstue. [lapannensHoe 2
npoektupoBanue. Mzoopaxenue Guryp B
crepeoMeTpun. OpTOroHaJIbHOE 2np
npoektupoBanue. [lmoniaas opToroHanbsHOM
MIPOEKIUU.

129,130 | IIpakTuueckoe 3ansitue. Pemenne 4
CTEPEOMETPUUECKUX 3a]1a4 4mp
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Pa3nes 15 MHOrorpaHHMKHM M TeJIa BPallleHUsI 36 16 3HaTh U yMETh: PaclO3HABATh HA YEPTEKAX U MOAEIAX MPOCTPAHCTBEHHBIE
(OpMBI; COOTHOCUTB TPEXMEPHBIE OOBEKTHI C UX OIMCAHUSAMU,
M300paKECHUSIMU;
OIKCBIBATh B3aUMHOE PACIOI0KEHUE NMPSMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE;
aHAJIM3UPOBATh B IPOCTEHIINX CIyYasX B3aUMHOE pacrolokeHne 00bEKTOR
B IIPOCTPAHCTBE;
n300pakaTb OCHOBHbIE MHOTOTPAaHHUKHU U KPYTJIbIE TEJIa; BBINOJIHATh
YEepTEXHU 110 YCIOBUSIM 3a/1ay;
CTPOUTH MpoCTeiIINe cedeHus Ky0a, IPU3Mbl, TUPaAMU/IbL;
pelarh NpocTeiine CTePeOMETPUUECKHE 3a/1a4l Ha HaXOKCHHE
reOMETPUUECKUX BEIUYUH;
UCIIOJIb30BaTh IIPU PELLIEHUU CTEPEOMETPUUECKUX 3aj]ay IUIAHUMETPUYECKH(
(bakThl U METOJIBI;
IPOBOAMTD JJOKA3aTEJIbHbIE PACCYKACHUS B X0/1€ PELLICHUS 3aay.
Tema 15.1 Bepiuunsl, peOpa, rpaHd MHOTOTpaHHHUKA 2 OK 01
OK 02
131 MHuororpanssiii yroja. MHOrOrpaHHUKU. 2 WMeTp nOHSATHE O MHOTOI'PAaHHOM YTJIE; OK 03 1,2
MHOTOI'paHHMKAX, TPABUIbHBIX MHOTOIPAHHUKOB OK 04
Tema 15.2 Ilpusma, ee coctapistouiue, ceueHue. [psamas | 2 3HaTh ONpeeneH s IPU3MBbI, IPABUILHON PU3MBI, OK 05
U IIpaBUJIbHAs IpU3Ma napajuiejienuIe a, NpaMoyrojbHoro nmapamienenunena, OK 06
132 [Ipusma, BUABI TPU3M. DIIEMEHTHI IPU3MBI. 2 Ky0a, mupaMuIbl, TPaBIIIBLHON MHUpaMUbl, MpaBuibHOM| OK 07 1,2
CeueHnus B mpusMe. yCE€YEHHOU NupamMuibl. IMETh MOHATHE O CEUEHUU OK 08
Tema 15.3 Ilapannenenunen, kyo. Ceuenue xy0a, 2 MHOT'OI'PAaHHHUKA. Y METh HAXOIUTh JIEMEHTBI
napajuiesenunesia yYKa3aHHBIX MHOTOTPaHHHUKOB, IJIOLIAAEH UX
133 [Tapannenenunen u ero cBoiicta. Kyo. 2 IIOBEPXHOCTEN 1,2
Ceuenue napajenenumnesaa, Kyoa.
Tema 15.4 Ilupamupa, ee cocTaBiIsAIOLINE, CEUEHHUE. 4
IIpaBunpHas nupaMua. Y CcedeHHasi TUPAMHUIA
134 Ilupamuna u ee onemeHtsl. CeueHue 2 12
MUPaMHJIbI.
135 Y cedeHnHas nupaMua. 2 1,2
Tema 15.5 bokoBast 1 1oJIHasi TOBEPXHOCTh IIPU3MBI, 6 4

IMUpaMu bl
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136 [Tnomans OOKOBOM M TOJIHOW MOBEPXHOCTU
npusMbl.  [Dmomaapr OOKOBOM W TOJHOM
MMOBEPXHOCTU MUPAMUJIBI.

137,138 | [IpakTuueckoe 3aHSTHE. Boruncnenue 4up
ionaied MOBEPXHOCTEN MPU3M U MUPAMU]L.

Tema 15.6 Cummerpus B KyOe, mapaulelenuIee, 4

npusme, nupamuje. [Ipumeps! cummeTpuil B mpodeccun

139,140 | IlpakTuyeckoe 3aHsTHE. CummeTpust YMeTh pacro3HaBaTh CAMMETPHIO OTHOCUTEIILHO
OTHOCUTENIFHO TOYKH, MPSIMOH, IUIOCKOCTH. TOYKH, MPSIMOH, TJIOCKOCTH
CummeTrpust B KybOe, mapajuielierurene, 4mp

npusMme, nupamuge. CummeTpus B NpUpOE,
apXUTEKType, TEXHUKE, OBITY.

Tewma 15.7 Hunmunnp, ero cocrapistoniue. CedeHne
WIMHJIPA.

1,2

141 Huauaap wu  ero  osineMeHTel. CeueHue
mHIpa. Pa3BepTka nuiuaapa.

Tema 15.8 Konyc, ero cocrasisitoniue. CeueHne KoHyca

142 Konyc u ero snemenrtsl. CeueHne KOHYyca.
PasBeprka koHyca.

Tema 15.8 VYceuenHslii koHyc. CedeHHE YCEYEHHOIO
KOHYcCa

143 VYceueHHbIN KOHYC, €ro 3yieMeHThl. CedueHue
YCEUEHHOTO KOHYca.

Tema 15.9 [llap u cdepa, ux ceueHus

144 | [ap u chepa, Ceuenus mapa u chepsl.

3HaTh ONpEENICHHS MPSIMOT0 KPYTOBOTO IIJIMHJIPA,
KOHYCa, yCEYeHHOT0 KOHYca, I1apa, chepsl. YMETh

HaxXoduThb UX 3JICMCHTHI. HMMmeTh noHsITHE O Pa3BCPTKE

Hn CCUCHUIX.

1,2

1,2

1,2

Tema 15.10 Ilomstue 00 o0Oweme Tenma. OTHOLIEHUE
00BEMOB TTOTO0OHBIX TENI

145 O6beM u ero usmepenue. O0veM Kyba u
IPSIMOYTOJIBHOTO napaiesenunesa.
OTtHOMIeHNEe 00HEMOB MTOJJOOHBIX TEIL.

146 OOBeM NpU3MBbl M IWIMHIPA.

147 O6beM nmupaMuibl U KOHYCA.
O0beM yceueHHOM MUpaMHJIbl U YCEUEHHOTO
KOHYCca.

3HaThb W yMETh: HCIONb30BATh MPUOOPETCHHBIE
3HAHUS U YMEHUS B MIPAKTUUECKON JACSATEIBLHOCTH U
B TOBCEAHEBHOM KU3HU I MCCIEIOBAaHUS
(MonmenMpoBaHUs)  HECIOXKHBIX  MPAKTUYECKUX
CUTyallMii Ha OCHOBE W3Y4YCHHBIX (QOpPMYIT H
CBOMCTB (huUryp, a TakKe 11l BEBIYUCICHHUS 00BEMOB
U TUIOHIaIed MOBEPXHOCTEM MPOCTPAHCTBEHHBIX
TEJI TIPH PEUICHUH MTPAKTUYECKUX 3a]1a4, UCTIOIb3YS
pu HEOO0XOMMOCTH CIPABOYHUKU u

1,2

1,2

1,2

1,2
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148 | O6wbem mapa. 2 BBIYHCIIUTEIbHBIE YCTPOICTBA.

Tema 15.11 Ilnomanu noBepxHOCTEH TEI 8

149, [Tnomank MOBEPXHOCTH IWIMHApPA, KOHYyca, | 6

150,151 | ycedyeHHOro KOHYCa

152 [Tnomans noBepxXHOCTH CEpBI, Mapa. 2

Tema 15.12 Pemenue 3amauy. MHororpaHHMKU W Tena | 4 4

BpaIleHus

153 [TpakTuueckoe 3ansarue. [Lnomann 2 2mp
MTOBEPXHOCTEH MHOTOTPAHHUKOB.

154 [IpakTnueckoe 3anstue. [lnomanu 2 2up
MOBEPXHOCTEH TeJ BpaICHHUS.

Tema 15.13 KoMmOuHamu MHOTOTPaHHUKOB U TEJ 4 4

BpaieHus. ['eomerpuyeckne KOMOWHAIIUY HA IPAKTUKE

155 [TpakTuueckoe 3anarue. KomObunanmm 2 2mp
T€OMETPUUYECKUX Tell.

156 [Ipaktuueckoe 3ansitue. Mcnonb3zoBanue 2
KOMOMHAIMI MHOTOIPaHHUKOB U TEJ 2mp
BpAIICHUS B TPAKTUKO — OPUECHTUPOBAHHBIX
3a/1ayax.

1,2

Bcero

312312+ 8 K+ 10 CPO + 6 [TA)

Jl1s XapaKTepuCTUKU YPOBHSI OCBOEHMSI y4€OHOT0 MaTepHalia UCIOIb30BaHbl 0003HAYCHMUS:

1-
2-
3-

O3HAKOMUTENBbHBIN (y3HaBaHUE paHEee N3YUYEHHBIX 0OBEKTOB, CBOWCTB);
PEnpOAYKTUBHBIN (BBIIOJHEHHUE JIEATEIBHOCTH 110 00pa3ily, HHCTPYKIUHU WU IO PyKOBOJICTBOM);
NPOAYKTHBHBIN (IUIAaHUPOBAHKE M CAMOCTOSATEIBHOE BHIMIOIHEHUE JIEITEbHOCTH, pellieHne MPOoOIeMHBIX 3a/1a4).
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3 YCJOBUS PEAJIN3AIIAA YYEBHOM JUCIHUILINHBI
3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0
Peanuzanus yaeOHON AUCHUIUTMHBI TPEOyeT HATM4YKs yueOHOro KaOMHeTa MaTeMaTHKH.
O6opynoBanue y4eOHOT0 KaOUHETa:
- MOCAJI0YHBIE MECTA 110 KOJIMYECTBY O0yUArOIIUXCS;
- pabouee MeCTO IpenoIaBaress;
- KJIaCCHAsl JI0CKa;
- HarJBSITHBIC TTOCOOMS (TUT1aKaThl, MAKEThl FEOMETPUUCCKUX BHUTYD);
- KOMIUIEKT y4eOHO-METOAMYECKON JOKYMEHTAIIHH.

TexHuueckue cpencTBa 00ydeHus:
- MyJIbTUMEUA 000pyI0BaHHE.

3.2 MudopmanmoHHoe o0ecnieyeHne 00ydeHust

OCHOBHBIE UICTOUHUKHU:
1 MonoTHukoBa, A. A. Maremartuka ajisl IOpUANYECKUX KOJUIEIKEN ;| yUeOHUK
/ A. A. MonotaukoBa. — Cankr-IletepOypr : Jlanb, 2020. — 496 c. — ISBN 978-5-
8114-4422-9. — TexcT : anekTpoHHbIN // JIaHb : 2IeKTPOHHO-OMOINOTEYHAS CHCTEMA.
— URL.: https://e.lanbook.com/book/131012 ). — Pexxum aocTyma: ajis aBTOpHS3.
IIOJI30BATEIICH.

JlomoHUTETbHBIE HICTOYHUKH:
2 I'ycak, A.A. Matemaruka: mocobue-pernieturop : [12+] / A.A. I'ycak, I'.M. I'ycak,
E.A. bpuunkoBa. — 2-¢ u3a., crep. — Munck : Tetpamut, 2018. — 720 c. : Tabm., rpad. — Pexxum
nocryma: o noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=571716 . — ISBN
978-985-7081-97-4. — TekcT : DIEKTPOHHBIN.

HNHTepHeT-pecypcesl

3 http://www.mathtree.ru/Index

4 http://eqworld.ipmnet.ru/ru/info/sci-edu/PolyaninZhurov2007.htm
5 http://school9.uni-dubna.ru/NPO/resmatem.htm

6 http://mathematics.ru/

7 http://www.math.ru/

8 http://www.bymath.net/

9 http://graphfunk.narod.ru/

10 http://www.mathnet.spb.ru/

11 http://www.mathprog.narod.ru/

12 http://www.mathtest.ru/

13 http://www.mathem.h1.ru/

14 http://www.etudes.ru/

15 http://www.problems.ru/

16 http://zadachi.mccme.ru/work/JavaScript/treenow.htm
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4 KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHUS YYEBHOM
JUCHUIIJINHBI
KoHTpOo/Ib M OlleHKA pe3yabTaTOB OCBOCHUS YU€OHOW JUCIUILIUHBI OCYIIECTBISACTCS
IpenojiaBaTeseM B IPOLIECCE NMPOBENCHHUS CaMOCTOSTEIbHBIX padOT, MUCbMEHHBIX OIPOCOB,
OPAaKTUYECKUX  3aHATHHA, TECTUPOBAHMs, a  TakXKe  BBIIOJHEHUS  OOy4YaroIIMMUCS

HHAWNBUAYAJIbHBIX Sa,I[aHI/Ifl, ITPOCKTOB, I/ICCJIG,HOBaHPlﬁ.

Pe3yabTarnl 00yyeHus
(ocBOeHHBbIE YMEHMHsI, YCBOCHHbIE 3HAHMS)

@opMbl H  MeETOJbI
KOHTPOJIA W  OLIEHKH
pe3yJabTaToB 00y4eHHsI

B pesynbrare ocBoeHuss y4eOHON IUCHUIUIMHBI OO0ydYaroImIuncs
JIOJIKEH YMETb:

®  BBINOJHATH apudmMeTnyeckue IeHCTBUS HaJl YUCIaMH, coueTas
YCTHBIE U TUCHbMEHHBIC TMPHUEMbl; HAXOIUTh MPUOIMKEHHBIE
3HAQYCHHUS BEIWYMH U TMOTPEUIHOCTH BBIYHMCICHUM;, CpaBHUBATH
YHCIIOBBIC BBIPAKCHHUS;

® HAaxXOAWTh  3HAUEHHUS  KOpHS,  CTENeHW, Jorapudma,
TPUTOHOMETPUUECKUX BBIPAXEHUII HA OCHOBE OIpE/EIeHMUS,
UCMONB3Yysl NPU HEOOXOAMMOCTH HHCTPYMEHTAJbHbBIE CPEJCTBA;

[I0JIb30BAThCA  NPUOJMKEHHOM OLICHKOM MpU  MPaKTUYECKUX
pacuerax;
® BBIIOJHATH  IpeoOpa3oBaHUE  BBIPAKEHUN,  MPUMEHSA

(GbopMyJsibl, CBS3aHHBIE CO CBOMCTBAMHU CTEINEHEH, JIOrapu(pMoB,
TPUTOHOMETPHUECKUX (PYHKIIHIA,

® UCHOJb30BATh TNPUOOPETEHHbIE 3HAHUS U  YMEHHS B
MPAaKTUYECKOU JEATENBbHOCTH W IOBCEAHEBHOM JKM3HU IS
MPAKTUYECKUX pacdyeToB 1o Qopmynam, BKiIoudas (OpMyIbl,

coJiepaKaIme CTEIICHH, paauKasbl, J0rapuQmbl u
TPUTOHOMETpHUUECKHE (YHKIIMH, UCIOJB3Ysl NMPU HEOOXOIUMOCTH
CIPAaBOYHBIE MaTepHalbl W  IPOCTEHIINE  BBIYUCIUTEIbHBIC
YCTPOMCTBA;

e  BBIYKCIIATH 3HAYEHUS 110 3aJaHHOMY 3HAYEHHUIO apryMEeHTa IIpU
pa3IMYHbBIX crioco0ax 3afaHus QyHKINU;
e  ONpelensaTh OCHOBHBIE CBOWMCTBA
WITIOCTPUPOBATh UX Ha rpadukax;

e cTpoutTh rpaduKu MU3y4YEHHBIX (YHKIMNA, WUIIOCTPUPOBATH MO
rpaduky cBOICTBa 3J€MEHTApHBIX (YHKIIHII;

®  UCHOJb30BATh MOHATHE (YHKUMU I OMHMCAHUS M aHajIu3a
3aBUCUMOCTEN BEIUYMH;

®  1CNONb30BaThb MPUOOPETEHHbIE 3HAHUS M YMEHUS B
MIPAaKTHYECKOW JEATENbHOCTM W TOBCEAHEBHOM JKM3HU  JUIA
ONHCAaHHUs C TIOMOINBIO (YHKIMH pa3IMYHbIX 3aBUCHUMOCTEH,
IpEeCTaBICHUs UX IpaMuecKy, HHTEpIPETaly I'paHKoB;

®  HAXOAWUTh MPOU3BOHBIC FIEMEHTAPHBIX (DYHKITHII;

®  UCHOJB30BATH MPOU3BOAHYIO ISl IPOBEACHUS MPUOIMKEHHBIX
BBIYMCIICHUM, pelaTh 3aJadd [PUKIAJHOTO Xapakrepa Ha

YHUCIOBBIX  (DYHKLUH,

OueHka 3a  yCTHBIM
OTBET

Bribopounass mpoBepka
TeTpazien

OueHka 3a yCTHBIN OTBET

Onenka 3a BBINIOJTHEHHUE
oOyyarorei
CaMOCTOSITEIILHOM
paboTsl

O1reHKa 3a BBINOJHEHHE
JIOMAIITHETO 3aJaHus
O1ieHKka 3a BBINOJHEHHE
MPAKTHIECKON pabOThI
O1ieHKa 3a BBINOJHEHHE
oOyuatoei
CaMOCTOSTCIILHOMI
paboTHI

O1leHKka 3a BBIOJHEHHE
KOHTPOJIbHON pabOoThI

OreHKa 3a BLIIOJIHEHHE

MPOBEPOYHOM  paboTHI;
OIICHKA TECTOBBIX
3aJIaHUi;

Bribopounast  mpoBepka
TeTpaaeu

OueHka 3a BBIIOJIHEHUE
oOyuarorei
CaMOCTOSATEIIbHOM
paboThI

O1ieHKa 3a YCTHBIN OTBET

O11eHKa 3a BBLIIIOJHEHHE
oOyyarormei
CaMOCTOSITEIbHOM
paboTsl
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HaXO0X/IeHHE HauOOobIIEro 1 HAMMEHBIIETO 3HAUCHNUS;

® BBIYUCIATH B MPOCTEHIIMX CIy4dasX IUIOMIAJA U OOBEMBI C
HCIIOJIb30BaHUEM OIPEICTICHHOTO HHTETPaIa;

® HCNONb30BaThb MPUOOPETEHHbIE 3HAHUS UM YMEHUS B
MPAKTUYECKON JIEATENbHOCTH W TOBCEAHEBHOW JKM3HM  JJIs
pelieHus 3aga4, B TOM YHUCJE COIHAIbHO-DKOHOMUYECKUX U
busnyecknx, Ha HaumOOJbIIME U HAaWMEHBbIINE 3HAYeHHUs, Ha
HAXO0XJICHUE CKOPOCTH U YCKOPEHHUS;

e pemiath palMOHAIbHbBIE, MMOKa3aTelbHbIC, JIOTapupMUYECcKue,
TPUTOHOMETPUUECKUE YpaBHEHHS, CBOJASIIMECS K JUHEHHBIM H
KBAJIPATHBIM, a TAK)KE aHAJIOTUYHBIC HEPABEHCTBA U CHCTEMBI;

®  HCNONb30BaTh TpapUUecKHil METOJA pelIeHHUs YpaBHEHHH U
HEPABEHCTB;

e m300paxkaTh HAa  KOOPAWHATHOM  IJIOCKOCTH  PEIICHUS
YpaBHEHHUI, HEPABCHCTB U CUCTEM C JABYMSI HEU3BECTHBIMU;

® COCTaBNSITh W  peliarb  ypaBHEHUS U HEPABEHCTBA,
CBSI3BIBAOIIME HEM3BECTHBIC BEJTMYUHBI B TCKCTOBBIX 33/1a9ax;

® HCNONb30BaTh MPUOOPETEHHbIE 3HAHUS HM  YMEHUS B
MPAKTUYECKOH JIEATENbHOCTH W TOBCEAHEBHOW JKM3HHM  Jis
MOCTPOCHUST W HCCJICIOBAHUS MPOCTEHIINX MaTeMaTHYCCKUX
MOJEeH;

e pemiath TNPOCTEHIIME KOMOWHATOPHBIC 3aqadd  METOAOM
nepedopa, a Tak)Ke C HCIIOIb30BAaHUEM U3BECTHBIX (OpMYyIT,

®  BBIYUCIATH B MPOCTEUIINX CIy4asX BEPOSTHOCTU COOBITUH Ha
OCHOBE I10JICYETA YHCIIA UCXO0B;

® UCNONb30BaThb MPUOOPETEHHbIE 3HAHUS U YMEHUS B
MIPaKTHUYECKON JESITEIBHOCTH U ITOBCEIHEBHOM JKM3HU IS aHAJIA3a
peabHBIX YMCIOBBIX JAHHBIX, IPECTABICHHBIX B BUJIE TPA(PUKOB U
auarpamm, a Takxke i1 aHajdu3a MH(QOpMalHuM CTaTUCTHYECKOIO
Xapakrepa;

® pacro3HaBaTh Ha 4YepTekaxX W MOJENIX MPOCTPAHCTBEHHBIC
(bOpMBI; COOTHOCUTH TpPEXMEpPHBIE OOBEKTHl C WX OMHCAHUIMU,
HN300paKCHUSIMU;

®  OIUCHIBaTh B3aMMHOE PACIOJIOKEHUE MPSAMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE;

® aHANU3UPOBATh B  NPOCTEHIINX
pacnosiox)eHue 0ObeKTOB B TPOCTPAHCTBE;

cirydadax B3aMMHOC

L I/1306pa}KaTB OCHOBHBIC MHOTOTpaHHHUKHU W KpPYIJIBIC TECJa,
BBITIOJIHATD YCPTEIKH 110 YCIIOBHUAM 3a1a4,
L4 CTPOUTH HpOCTGfIIJ.IHC CCUCHUA Ky6a, IMPpU3MBI, ITUPAMUIBI;

e pemiath IUTAHUMETPUYECKHE u npocreiiimme
CTEepEOMETpUYECKHE 3aJayd Ha HaXOXJACHHE TIeOMETPUUYECKHUX
BEJINYUH;

® HCNONb30BaTh TpPU PEIICHUU
TUIAHUMETpUYecKHe (DaKThl U METO/IBI;

CTEPEOMETPUYECKHUX 33134

O1eHKa 3a BBIIIOJIHEHNE
JIOMAIILHETO 3aIaHus

Breibopounas  mpoBepka
TeTpajien
OneHKa 3a  TECTOBBIC
3aJaHusA

OreHka 3a BBIIOJHEHUE
MPAKTUIECKON pabOTHI

Onenka 3a BbBIIOJHEHHUE
IPOBEPOYHOI PabOTHI
Onenka 3a BBIIIOJHEHHUE
KOHTPOJIBHOH paboThI
Onenka 3a BBINIOJTHEHHUE
IPAKTUYECKON pabOThI
Onenka 3a BBINIOJTHEHUE
oOyyaroriei
CaMOCTOATEJIBHON
paboThI

OneHka 3a BbBIIOJHEHHUE
IPOBEPOYHOI PabOTHI

OreHKa 3a BBIIOJHEHUE
MPAKTUIECKON pabOThI

Onenka 3a  yCTHBII
OTBET

OrneHka 3a BBINOJTHEHUE
oOyuarorei
CaMOCTOATEIIbHOMN
paboTHI

OueHka 3a  TECTOBbIE
3aIaHUS

Omenka 3a  yCTHBIM
OTBET

Bribopounast  mpoBepka
TeTpaaeu

OreHKa 3a BLIIOJIHEHHE
oOyuarorei
CaMOCTOATEIIbHOMN
paboThI

Ouenka 3a TECTOBbIE
3a/laHus

Onenka 3a yCTHBIN OTBET

OreHKa 3a BBIMIOJHEHHUE
MPaKTUYECKONH PaOOTHI
OreHKka 3a BBIIOJHEHUE
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® TIPOBOJUTH JIOKA3aTEIbHBIC PACCYKACHHUS B XOJE PEIICHHS
3a7a4;

®  HCNONb30BaThb MPUOOPETEHHbIE 3HAHUS UM YMEHUS B
MPAKTUYECKON JIEATENbHOCTH W TOBCEAHEBHOW JKM3HHM  JJIs
ucciaeoBaHusl  (MOJACIMPOBAHUS) HECIOXKHBIX  IPAKTUYECKUX
CUTyalluii Ha OCHOBE M3y4YeHHBIX (OpPMYyI U CBOWCTB Quryp, a
TAaKk)KE€ BBIYHCICHUS OOBEMOB U IUJIOMIQJCH TMOBEPXHOCTEH
MPOCTPAHCTBEHHBIX TEN TMPH pPEIICHWH MPAKTUYECKUX 3ajad,
UCTIOJNB3YS TMPU HEOOXOJMMOCTHU CIPABOYHUKH U BBIYUCIUTEIHHBIC
YCTpOICTBA.

B pesynbrare OCBOCHHs Y4EeOHOW IUCIMILIMHBI OOYyYaroIIUKCs
JIOJKEH 3HATh:

e 3HAYCHHE MATEMAaTHYCCKOW HAyKW JUIs peIIeHUs 3ajad,
BO3HHUKAIOIIUX B TEOPUHM M IMPAKTHKE, IIMUPOTY U B TO KE BpPEMS
OFpaHI/I‘-IeHHOCTI) HpI/IMeHeHI/Iﬂ MATCMATHUYCCKUX MCETOO0B K
aHaAJIM3y M HCCIICOBAHUIO TPOIIECCOB M SIBICHUH B MPUPOJAE U
00I1IeCTBE;

® 3HAYCHHWE INPAKTHKH M BOINPOCOB, BO3HHUKAIOIIUX B CaMoOu
MaTeMaThKe Ui (OPMHPOBAHUS M PA3BUTHS MaTeMaTHYECKOM

HayKH; MCTOPUIO  pa3BUTHUS  MOHATHS  YHUCIA,  CO3JlaHus
MaTeMaTHYeCKOr0  aHaJlnu3a, BO3HMKHOBEHHMS U pPa3BUTHUSA
TE€OMETPHH;

®  yYHUBEpCAIBHBIM XapaKkTep 3aKOHOB JIOTMKH MaTeMaTHYEeCKHX
paccyXJIeHUl, UX MPUMEHUMOCTh BO BCEX 00JACTAX UYEIOBEUYECKOM
JIeITECIIbHOCTH;

®  BEPOSITHOCTHBIN
OKPY’KaIOILIEr0 MUPA.

XapakTep Pa3IUYHbIX IIPOLIECCOB

oOyyarorei
CaMOCTOSITCIbHOM
paboThl

OneHKa 3a  TECTOBBIC
3aJaHusA

Breibopounas  mpoBepka
TeTpajien

OreHKa 3a BBIIIOJIHCHHE
oOyyaroniei
CaMOCTOSTEIbHOMI
paboThl

O1ueHKa 3a BBIIIOJIHEHUE
IPAKTHYECKHUX padoT

OrneHka 3a BBIIOJIHEHUE
oOyyaroriei
CaMOCTOATEIIbHOMN
paboThI

OrneHka 3a BBIIIOJHEHUE
oOyyarorei
CaMOCTOSATEIILHON
paboTsl

OneHka 3a BBINOJHEHUE
IPAKTUYECKUX padoT
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