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1 MACHOPT PABOYEM IMPOT'PAMMbBI YYEBHOM JJUCHUILIAHBI

MartemaTuka
1.1 O6aacTh npuMeHeHusi padoyeil mporpaMmbl
Pabouass mporpamMMa y4eOHOW IUCHUIUIMHBI SBJISETCS YAacThIO MPOTPAMMBI  MOJATOTOBKH
CHECIUAINCTOB cpefaHero 3BeHa B coorBercTBUU ¢ DPI'OC cpemHero mnpodeccHoHAILHOTO
obpa3zoBanus no cnenuanbHocTH 35.02.02 TexHOIOTHS 1EC03ar0TOBOK

1.2 MecTro Yy4eOHOW AUCHMILVIAHBI B CTPYKType TMPOrpamMMbl MOJATOTOBKH
CHEeIHAIHCTOB CPeIHEro 3BeHa:
YuyeOnas mucuuiimHa «MaremaTuka» sBiseTcs 0a30BOM IHMKIa 00IIe00pa3oBaTeIbHOM
HOJTOTOBKH CTYICHTOB.

1.3 Hean u 3aga4u y4eOHOM IMCUMILVIMHBI — TPeOOBAaHMS K Pe3yJIbTATaM OCBOCHHS
yueOHOM TMCUMILIUHBI:

B pe3ynbrare ocBoeHUs y4eOHON TUCIUTIIMHBI 00yJaONTUICS TOJDKEH YMETh:
o BBINOJIHATh apU(PMETUUYCCKUE NCHCTBUS HAJ YHCIAMH, COUCTasl YCTHBIC M MHCbMEHHbBIC
MNpUEMbl; HAXOAWUTHb HpI/I6JII/I)I(eHHBIe S3HA4YCHHA BCIIMYMH W IIOIpCIIHOCTHU BI)I‘-II/ICJ'ICHI/If/'I;
CpaBHHUBATL YW CJIOBBIC BBIPAKCHU A,
o HAXOJIUTh 3HAYCHHS KOPHS, CTEIICHH, JIoTapu(mMa, TPUrOHOMETPHUECKUX BBIPOKECHUH Ha
OCHOBE OTPEJCIICHUsS, HCIOIB3yS TPH HEOOXOJAUMOCTH HHCTPYMCHTAIBHBIC CpPEICTBA;
MIOJIb30BAThCS IPUOIMKEHHOW OLIEHKOM MPU MPAKTUYECKUX pacueTax;

o BBINOJIHATE TPe00pa3oBaHUE BBIPAKECHUH, NPUMEHAS (OpMyIbl, CBSI3aHHBIE CO
CBOICTBaMHM cTeNeHe, JorapupmMoB, TPUTOHOMETPUYECKUX (PYHKLINIA;
o UCMOJb30BaTh MPHOOPETEHHBbIE 3HAHHUA M YMEHHsSI B IMPAKTHUECKOW JEATENbHOCTH U

MOBCEHEBHOM JKM3HM M NPAKTUYECKUX pacueToB Mo QopmynaM, BKI4Yas (HOpMyIbl,
coJiepKalllie CTENEHHU, paJuKalbl, Jorapu@mbl U TPUTOHOMETpPUUYECKHE (DYHKLHHU, UCIOIB3YS
pU HEOOXOIMMOCTH CITPABOYHbIE MaTepHalIbl U MPOCTEHIINE BHIYUCIUTENbHbBIE YCTPOHCTBA;

o BBIUHCIIATh 3HAYEHUS MO 3a/JlaHHOMY 3HAUEHHUIO apryMEHTa MpU pa3iMyuHBIX crocodax
3aaHus QyHKIUY;

o OIpeNIeNIATh OCHOBHBIE CBOMCTBAa UHCIOBBIX (DYHKIMHA, WUIIOCTpUpOBaTh HX Ha
rpadukax;

. CTpOUTHh TpadUKU H3yYEHHBIX (YHKUMN, WUTIOCTPUPOBaTh MO TpaduKy CBOICTBa
AJIEMEHTApHbIX (PYHKLIN;

. MCIOJIb30BATh MOHATHE (DYHKIIMU JJIs1 OMUCAHUS M aHAJIN3a 3aBUCUMOCTEH BEIUYHH;

o UCIOJIb30BaTh NMPUOOPETEHHbIE 3HAHMUS M YMEHHS B NPAKTHUYECKOH NeATEeIbHOCTU U

MOBCE/IHEBHON KU3HU IS OIHUCAaHUS C MOMOUIbI0 (PYHKUMH pa3IMYHBIX 3aBUCHUMOCTEH,
NpeJCTaBIeHUs UX TpapUuecKy, UHTEpIpETaIy I'papKoB;

o HaXOJUTh MPOU3BOIHBIE FTIEMEHTAPHBIX (PYHKIINIA;

o UCIOJIb30BaTh IMPOU3BOJIHYIO JJIsi MPOBEACHUS MPUOIMKEHHBIX BBIUMCICHUH, pellaTh
3aJja4uM MPUKJIAJHOTO XapaKTepa Ha HaX0XK/IeHuEe HauOOJIbIIEr0 U HAaMMEHBIIIETO 3HAUEHUS;

. BBIUUCIIATh B MPOCTEHIIMX CchOy4asx IUIOMAgd U O0BEMBI C HCIHOJIb30BAHUEM
OIIPENIEJICHHOI O UHTETpaa;

o UCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHMS U YMEHHUS B NPAKTHUYECKOM JEATENbHOCTH WU

MIOBCEJTHEBHOM KW3HM I PEHICHWS 33Jad, B TOM YHCIE COLUUAIbHO-3KOHOMHYECKUX H
¢usnueckux, Ha HauOONbBIIME M HAMMEHBIINE 3HAYCHHs, Ha HAXOXKICHHE CKOPOCTH U
YCKOPEHHUS;

. pemaTh palnuoHalbHbIe, IIOKa3aTelbHbIe, JOrapu(pMHUUECKUE, TPUTOHOMETPUUECKHE
YPaBHEHHUs, CBONAIIMECS K JIMHEHHBIM M KBaJpPaTHBIM, a TAK)K€ aHAJIOTMYHBIE HEPABEHCTBA U
CUCTEMBI;



] UCIOJIb30BATh TPapUUECKUI METO/] peIIeHUs] YpaBHEHUH U HEPAaBEHCTB;

° n300pakaTh Ha KOOPJAMHATHOM TIJIOCKOCTH PEIICHUs] YPaBHEHHUH, HEPABEHCTB U CUCTEM C
JIBYMSI HEU3BECTHBIMH;

L] COCTaBJISATH U pemaTb ypaBHeHI/ISI nu HepaBeHCTBa, CBA3BIBAIOIIIMEC HCEU3BCCTHBIC BCIIMUYNHBI
B TEKCTOBBIX 3a/a4aX;

° WCIIOb30BaTh MPUOOPETECHHBIC 3HAHUS M YMEHUS B TPAKTUYECKOH JESITCIBHOCTH M
MOBCETHEBHOM KU3HHM [IJI1 TIOCTPOSHUS W HCCIAEAOBAHUS MPOCTEHININX MaTEeMaTHYECKHX
MOJICIICH;

° pemarh TpocTellue KOMOWHATOpPHBIC 3aJaud METOJOM Iiepebopa, a Takke C
HCITOJIb30BAaHUEM U3BECTHBIX (JOPMYIT;

. BBIUUCIIATh B MPOCTEUIINX CIIydasX BEPOSITHOCTU COOBITHII HAa OCHOBE IOJCUETa YHCIIa
HCXOJIOB;

° UCIIOJIb30BaTh MPUOOPETCHHbIE 3HAHMS U YMEHHS B MPAKTHUYECKON JEATENbHOCTH U
HOBCG[{HGBHOﬁ JKNW3HU JId aHaJIn3a peaJII)HI)IX YHCJIOBBIX OAaHHBIX, HpeI[CTaBJIeHHLIX B BH]IIC
rpaduKOB U JUarpaMm, a Takke IS aHaIu3a HHHOPMAITUU CTAaTUCTHYECKOTO XapaKTepa;

o pacro3HaBaTh Ha 4YepTeXkKaX W MOJAEISAX IMPOCTPAHCTBEHHbIE (HOPMBI; COOTHOCHTH
TpEXMEpHbIE OOBEKTHI C UX OMUCAHUAMHU, U300pAKEHUSIMH;

. OIMCHIBATh B3aUMHOE PACIOI0KEHHUE NMPSMBIX U INIOCKOCTEH B IPOCTPAHCTBE;

. aHAJM3UpPOBaTh B MPOCTEHIIMX CIy4asxX B3aUMHOE pACIOJOKEHHE OOBEKTOB B
IPOCTPAHCTBE;

o n300pakaTh OCHOBHBIE MHOTOTPAHHUKM M KpPYTJIble Tela; BBIOJIHATH YEPTEXKH 10
YCIOBHSM 3ajiay;

. CTPOUTBH MpocTeiine cedeHus Kyoa, IpU3Mbl, MTUPaMU/IbL;

o pelarh IIaHUMETPUUECKHUE U ITPOCTENIINE CTEPEOMETPUUECKHE 3a]aul Ha HaXOKICHHE
F€OMETPUUYECKUX BEJIINYUH;

o UCMOJb30BaTh MPU PEIIEHUH CTEPEOMETPHUECKUX 3a/au IUIaHMMEeTpUdeckre (akTbl U
METO/IBI;

. MIPOBOAUTD JTOKA3aTEeIbHbIE PACCYKIACHUS B XO/I€ PEILICHUS 3ajay;

. UCIOJIb30BaTh NPUOOPETEHHbIE 3HAHMSI U YMEHHS B NPAKTUUYECKOM JEATENbHOCTH U

MOBCEIHEBHON JKM3HU JJI MCCIEAOBaHUA (MOJEIMPOBAHMS) HECIOXKHBIX MPAKTHUECKUX
CUTyalluld Ha OCHOBE M3YYEHHBIX (OPMYN U CBOMCTB (puUryp, a Takke BBHIYHUCIECHUS 00BEMOB U
IUIOIIAJCH TOBEPXHOCTEM IIPOCTPAHCTBEHHBIX TENI MPU PEIICHUH NPAKTUYECKHUX 3azad,
UCTOJIb3Ys MPU HEOOXOIUMOCTH CIIPABOYHUKHU M BBIYHCIUTENBHBIE YCTPOHCTBA.

B pe3ynbrate ocBoeHUs yueOHOM IUCIUILIMHBI 00yJaroUIniics JOKEH 3HATh!
o 3HAQYEHHE MAaTEeMaTHYeCKOW HayKu Ui pEIIeHUs 3aJ1ad, BO3HUKAIOIIMX B TEOPUH U
MIPaKTHKE; IUPOTY U B TO K€ BpEMsI OTPAHUYECHHOCTh IPUMEHEHUSI MATEMATHYECKUX METO/IOB K
aHaJIM3y U MCCIeI0OBAaHUIO MTPOIIECCOB U SIBJICHUN B PUPOJIE U OOIIECTBE;
. 3HaQUY€HWE IMPAKTUKM M BOIPOCOB, BO3HHMKAIOIIMX B CaMOM MaTeMaTUKE JUIs
bopMUPOBaHUS U Ppa3BUTHUS MAaTEMaTHYECKOW HAyKH; WCTOPUIO PA3BUTHUS TOHATHS 4YHCIA,
CO3J1aHUsI MAaTEMAaTUYECKOr0 aHAJIN3a, BOSHUKHOBEHMS U Pa3BUTUS T€OMETPHUH;

° YHUBEPCAIBHBIM XapakTep 3aKOHOB JIOTMKM MaTEMaTHYECKUX PpaCCYKICHHM, UX
MIPUMEHUMOCTH BO BCEX 001aCTsIX YEIOBEUECKOU IeITeTbHOCTH;
) BEPOSITHOCTHBINA XapaKkTep pa3IMUHbIX MPOIIECCOB OKPYKAIOLIETO MUPA.

OcBoenue cojepxaHus y4eOHON aUCHMIUIMHBI «MarteMmaTHkay 00ecreuynBaeT IOCTHKEHHE
00y4aroIUMUCS CIEYIOIUX PE3YIbTAaTOB:
o JMYHOCTHBIX:
— c(OpPMHPOBAHHOCTh MPEICTABICHUI 0 MaTEMaTHKE KaK YHUBEPCAIbHOM SI3bIKE HAyKH,
CPEICTBE MOJEIUPOBAHMS SIBJICHUN U MPOLIECCOB, UAEAX U METOAAX MAaTEMATHKH;
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— NOHMMAaHHWE 3HAYMMOCTH MAaTEMaTHUKU JUIsl Hay4HO-TEXHMUYECKOIo Iporpecca,
c(OpMHUPOBAHHOCTh OTHOIICHUSA K MaTEeMaTHKE KaK K 4YacTH OOIIe4eTOBEUeCKON KYIbTYpPbI
Yepe3 3HAKOMCTBO C UCTOPUEH Pa3BUTHSI MAaTEMATUKH, 3BOJIFOLIMEN MAaTEMAaTHUYECKUX UJIEH;

— pa3BUTHE JIOTUYECKOT O MBIILICHHUS], IIPOCTPAHCTBEHHOTO BOOOpaKeHUs,
AITOPUTMUYECKON KYIbTYpPbl, KpHTUHYHOCTH MBIIIJICHHS HA YPOBHE, HEOOXOAUMOM Jis Oy nyIien
po(ecCHOHATILHOM e TEIILHOCTH, IS IPOIOJIKCHHSI 00pa30BaHUs U caMO00pa3oBaHUS;

— OBJIaJICHUE MAaTeMAaTUYECKUMHU 3HAHUSAMH M  YMEHUSIMH, HEOOXOJUMBIMU B
MTOBCEHEBHOM KU3HMU, JIJI1 OCBOCHUSI CMEKHBIX €CTECTBEHHOHAYYHBIX TUCLUUIUIMH U TACUUILINH
npoeCCHOHATBPHOTO LUKJA, JUIsl TOJy4YeHHss oOpa3oBaHHs B OOJNACTSIX, HE TPEOYIOLINX
yrayOJIeHHON MaTeMaTUYeCKOM MOArOTOBKH;

— TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHMIO, B TOM YHCIIE CaMO0Opa30BaHUIO, Ha
NPOTSDKEHUHM BCEH JKU3HHM; CO3HATEIbHOE OTHOIIEHHE K HEMPEPHIBHOMY OOPa30BaHHUIO Kak
YCIIOBUIO YCIIEUTHOW MpodeccroHANbHON 1 001IeCTBEHHON e TeIbHOCTH;

— TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITEJIbHOM TBOPYECKOM U OTBETCTBEHHOM
JESTEIbHOCTH; TOTOBHOCTh K KOJIJIEKTUBHOM paldoTe, COTPYJHUYECTBY CO CBEPCTHUKAMU B
0o0pa3oBaTenbHO, O0IIECTBEHHO MOJIE3HOM, YueOHO-UCCIEeI0BATENLCKON, TPOSKTHOM U IPYTHX
BUJAX JEATEIIbHOCTH;

— OTHOIIEHHE K NpOPECCHOHATBHON EATEIHbHOCTH KAaK BO3MOXKHOCTH Yy4YacTHsS B
pEIIeHUH JIMYHBIX, O0IIECTBEHHBIX, TOCYAapCTBEHHBIX, OOIICHAMOHAIBHBIX TPOOIIeM;

. MeTanpeaMeTHbIX:

— YMEHUE CaMOCTOSITEILHO OMNPEACNSITh UEeIH ACSITEIBbHOCTU M COCTaBIATH IUIAHBI
JesATEeIbHOCTH;

— CaMOCTOSITENIbHO OCYIIECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTHPOBATH AESITEIHHOCTD;
HCIIOJI30BaTh BCE BO3MOXKHBIE PECYPCHI JJI TIOCTUKEHUS MOCTABJIEHHBIX LIEJIEH U peann3anuu
TIJIAHOB JIESITEIbHOCTH;

— BBIOMpATh YCHEIIHbIE CTPATETUHU B PA3IMYHBIX CUTYAIIMSIX;

— YMEHHE TPOAYKTHBHO OOLIATHCS U B3aWMOJEHCTBOBaTH B TMPOIIECCE COBMECTHOM
NESTENIbHOCTH, YYUTHIBATh TMO3UIMU JIPYTMX YYaCTHHUKOB JEATEIbHOCTH, 3(H(HEKTHUBHO
paspemniath KOH(IUKTHI,

— BJIaJICHWE HaBBIKAMHU I[103HABATENbHOW, Y4eOHO-UCCIIEOBATEIbCKOM M TPOEKTHOM
NEeSITENIbHOCTH, HaBBIKAMU Pa3pelieHus mpooem;

— CIIOCOOHOCTP W TOTOBHOCTH K CaMOCTOSITEJIBHOMY TIOMCKY METOJIOB PEIICHHS
MPaKTUYECKHX 3a/1a4, MPUMEHEHHUIO Pa3TUYHBIX METOJIOB MTO3HAHMUS;

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITENIBHON HH(OPMAIIMOHHO-TI03HABATEIHHON
NeSATeTLHOCTH, BKJIIOYAs YMEHHE OPHUEHTHUPOBATHCS B PA3IMYHBIX MCTOYHHUKAX HH(OpMaInu,
KPUTHYECKH OIICHMBATh W HMHTEPIPETUPOBATH HHGOPMAIUIO, MOIYYaeMYI0 W3 pPa3IUYHBIX
HMCTOYHHUKOB; BIAJCHUE SI3bIKOBBIMU CPEJICTBAMH: YMEHHE SICHO, JIOTHYHO M TOYHO H3JIararhb
CBOIO TOUKY 3pPEHUSI, UCIIOJIb30BaTh aJICKBATHbIE SI3bIKOBBIE CPE/ICTBA;

— BIIaJICHUE HABBIKAMH TI03HABATEIbHON PEQIIEKCHU KaK OCO3HAHHUS COBEPIIAEMBIX
JIEHCTBHUM M MBICIUTEIBHBIX MPOIECCOB, MX PE3yIbTaTOB U OCHOBAHWM, TPAHMI] CBOETO 3HAHUS U
HE3HaHMs, HOBBIX NTO3HABATEbHBIX 3a7a4 U CPEICTB JJI UX JOCTUKEHUS,

— [EJICYCTPEMIICHHOCTh B TOMCKaX W TPUHSITHH PEHICHUH, COO0Opa3sHTEeNIbHOCTh |
WHTYHIUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX TMPEACTABICHUH; CIIOCOOHOCTh BOCHPHUHUMATH
KpacoTy U TapMOHUIO MUDA;

. NpeIMeTHBbIX:

— c(OPMHPOBAHHOCTh MPEICTABICHUI O MaTeMaTHKE KaK 4acTH MUPOBOM KyJIbTYPHI U
MecTe MaTeMaTHKH B COBPEMEHHOW IMBHJIM3AIMH, CIIOCO0AX OMHCAHUS SIBICHUH pealbHOTo
MHUpa Ha MaTeMaTHYeCKOM SI3bIKe; C(POPMHUPOBAHHOCTH MPEACTABICHUN O MaTeMaTUYECKUX
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MOHATHUAX KAaK BAKHEHMIIMX MATEMATUYECKUX MOJEIAX, MO3BOJSIONIMX ONUCHIBATH U U3Yy4yaTb
pa3HbIE IPOLIECCHI U SIBJICHUS,

— IMOHUMaHUE BO3MOKHOCTH aKCUMOMATUYECKOTO IMTOCTPOEHUS MAaTEMATUUYECKUX TEOPUH;
— BJIaJICHUE METOJAMM J0Ka3aTeIbCTB U AJITOPUTMOB PEIICHUS, YMEHUE UX MPUMEHSITH,
MIPOBOJIUTH JOKA3aTEJIbHBIE PACCYKIECHUS B XO/I€ PEIICHUS 3a]1a4;

— BJIAJICHUE CTAaHJAPTHBIMU IMPUEMAMU PELICHUS PALMOHAIBHBIX U UPPALUOHAIBHBIX,
MOKA3aTeJIbHbIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YPABHEHUM W HEPABEHCTB, HUX CHUCTEM;
HCII0JIb30BAHNE I'OTOBBIX KOMIIBIOTEPHBIX NPOrPAMM, B TOM YHUCIE Ul TOUMCKA IIyTH PELICHUS U
WJUTIOCTPALIMU PELIEHUS YPABHEHUN U HEPABEHCTB;

— c(OpPMUPOBAHHOCTh TPEACTABICHUI 00 OCHOBHBIX MOHATHUAX MAaTEMaTH4YECKOrO
aHalM3a M UX CBOWCTBaxX, BJIAJICHUE YMEHHEM XapaKTepu30BaTh IoBeleHUE (YHKIUH,
WCIIOJIb30BAHKUE MOJIYYEHHBIX 3HAHUH ISl OIIMCAHUS U aHAIN3a PEAIbHBIX 3aBUCUMOCTEN;

— BJIQJICHUE OCHOBHBIMM MOHSTHSMHU O IJIOCKUX M IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
¢durypax, uX OCHOBHBIX CBOICTBAX;

— c(OpPMHUPOBAHHOCTh YMEHHUSI PACIIO3HABATH T'€OMETpHYECKHE (UTYPHl Ha UYepTEkKax,
MOJENSAX U B PEaJTbHOM MHDE;

— MPUMEHEHHUE W3YYCHHBIX CBOWMCTB T€OMETpUYECKUX (QUryp U QOpMyJ Ui peIICHUS
reOMETPUYECKUX 33/1a4 U 3aa4 C MPAKTUYECKUM COJECPKAHUEM;

— c(OpPMUPOBAHHOCTh ~ NPEJCTABIEHUH O TMpoleccax U  SABICHHUSIX, HMEIOUINX
BEPOSITHOCTHBIA XapaKTEp, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B pEaJbHOM MHpPE, OCHOBHBIX
MOHATHSX DJIEMEHTAPHON TEOPUU BEPOATHOCTEM;

— YMEHHI HAaXOAUTh U OLEHUBATh BEPOSITHOCTH HACTYIUICHHS] COOBITHI B MPOCTEHUIINX
MPAaKTUYECKUX CUTYALUSX U OCHOBHBIE XaPAKTEPUCTUKU CIIyYailHbIX BEJTUYMH;

— BJIAJICHUE HaBBIKAMU HCIIOJb30BAaHHUS TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM IpH
peneHuu 3aay.

Hpouecc HU3YYCHUS NUCHUIIJIMHBI HAITPABJICH HaA (bOpMI/IpOBaHI/Ie CJICAYIOMIUX KOMIIETCHITUI:

OK.01 Bei6upats criocoObl penieHus 3aj1a4 NpopecCuOHaIbHOMN 1eATeIbHOCTH IPUMEHNUTENIBHO
K pa3JIM4HbIM KOHTEKCTaM;

OK.02 Mcnonp30BaTh COBpEMEHHBIE CPEJCTBA OUCKA, aHATM3a U UHTEpIpeTaluu HHPOpMaLuu
¥ MTHPOPMAIMOHHbIE TEXHOJIOTUH JIJIsl BBIIOJIHEHUS 3a]1a4 Po(ecCHnoHaIbHOM 1eATeNbHOCTH;
OK.03 IInanupoBath M peaan30BbIBaTh COOCTBEHHOE NMPO(HECCHOHAIBHOE U IHYHOCTHOE
pa3BUTHE, TPEITPUHUMATENBCKYIO IEATENBHOCTh B MPOPECCHOHANTBHON c(epe, NCI0JIb30BATh
3HaHUS 110 MPaBOBOM U (PMHAHCOBOW I'PaMOTHOCTH B PAa3JIMYHBIX KU3HEHHBIX CUTYaIUIX;
OK.04 D¢ddexTnBHO B3aMOEHCTBOBATh U pabOTaTh B KOJIJIEKTUBE M KOMAH/IC,

OK.05 OcymiecTBisTh YCTHYIO U TUCbMEHHYIO KOMMYHHUKAIIMIO HA TOCYJaPCTBEHHOM SI3bIKE
Poccuiickoii @enepaiyiu ¢ yueTroM 0COOEHHOCTEN COLIMAIBHOTO U KYJIBTYPHOIO KOHTEKCTA,
OK.06 IIposABaATE rpaXk/1aHCKO-NIaTPUOTHUYECKYIO TIO3ULIMIO, IEMOHCTPUPOBATH OCO3HAHHOE
MOBE/IEHNE Ha OCHOBE TPAJAUIIMOHHBIX POCCUMCKHUX AYXOBHO-HPABCTBEHHBIX LIEHHOCTEN, B TOM
YHCIIe ¢ YIETOM rapMOHU3ALUN MEKHALMOHATIBHBIX U MEKPEIUTHO3HBIX OTHOLICHUH,
MPUMEHSTh CTaHAAPThl AaHTUKOPPYIIIMOHHOTO TIOBE/ICHUS;

OK.07 CopeiicTBOBaTh COXpaHEHHIO OKPYKAIOLIEH Cpelibl, pecypcocOepekeHI0, TPUMEHSTh
3HaHUA 00 U3MEHEHUH KIMMaTa, IPUHLUIIBI O€pEKITUBOTO MMPOU3BOJICTBA, 3(PPEKTUBHO
JIeCTBOBATh B UPE3BbIUANHBIX CUTYAIHSX.



2 CTPYKTYPA U COJAEPXKAHHUE YUEBHOM JUCIIUILIVHBI

Bun yueOHo# padoThI O0bem yacoB
MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 201
O0s13aTesIbHAsI Ay IUTOPHAs1 Yu4eOHasi Harpy3Ka (Bcero) 195
B TOM YHCJIE:
nabopaTtopHbIe paObOTHI -
MIPAKTHYCCKHUE 3aHATUS 78
ITpomexxyTounast arrecramus B hopme ubdepeHInpoBaHHOTO 3a4eTa 6




2.1 TemaTuyeckuii MJIaH U cojiep:KaHNe Y4eOHOH JUCHMILIMHBI MaTeMaTuKa

KoJi-Bo yacoB no
pasaesam u

TeMaM OcBaem | Ypose
HaumenoBanue . 4B bI€ Hb
Ne . = E= TpeOoBaHue K pe3yJbTaTaM 0CBOEHHS 3JIeMeH | OCBOeH
3aHSATHI, JJa00OPATOPHbIE U MPAKTHYECKHE SO
3aHATHSA o =E 25 JTUCIHHUIITNHEI ThI us
3aHATHSA = 2 2%
o EEexg KOMIIET
) - .
RN = CHIIUU
E & 2
-] 5 g
=
1 2 3 4 5

Paznen 1 IloBTOpeHne Kypca MaTeMaTHKH OCHOBHOM

IIKOJIbI

11 | YMeTb BBIIOJHATH airedpandeckue npeoOpa3oBaHus U BHIYMCICHUS, UCIIONIb3Ys

,HeﬁCTBPIH C ITOJIOKUTCIIbHBIMA U OTPHULIATCIIbHBIMU YUCJIAMU, ﬂeﬁCTBHﬂ C ,Z[pO6$IMI/I,
IIGI?ICTBPISI CO CTCIICHAMU, q)OpMy.HI)I COKPAIICHHOI'O YMHOXCHUSA, BBIYUCIIATD
OJICMCHTHI U TJIOIIAAH IMJIIOCKHUX q)Hpr

Tema 1.1 Llenv u 3a0auu mamemamuxku npu OC60eHUU 1 3HaTh: 3HAYEHME MAaTeMaTU4YEeCKOW HayKuh JUIs
cneyuanbHocmu peleHus 3a/1a4, BO3HUKAIOIUX B TEOPUU U MPAKTHKE;
1 Maremaruka B PaKTUYECKON EATEIbHOCTH. 1 3HAYEHHWE TPAKTUKH M BOIPOCOB, BO3HUKAIOIINX B
Ilenn m 3amauM W3yYeHUs MaTeMaTHKU B camMoi mareMaTHke JUIsi (OPMHUPOBAaHUS M pPa3BUTHS
YUPEKICHHUAX CPEIHEro MpodeccnoHaIbHOTO MaTeMaTHYECKOW HAYKH; UCTOPUIO Pa3BUTHSI TIOHATHS
o0pa3oBaHus. YuCciIa, YHUBEPCAIbHBIM XapakTep 3aKOHOB JIOTMKH
MaTeMaTHYECKUX PACCYKICHUH, MX TMPUMEHUMOCTh
BO BCEX 00JIaCTSAX YEIIOBEUECKON JESITETbHOCTH.
Tema 1.2 Yucna u eviuucnenus 3
2 [TpocTbie U CI0KHBIE TPOLIEHTHI. 1 YMeTb: HaXxOAWTh MPOLEHT OT YHWCIA, YUCIO IO
3aJJaAHHOMY TPOIICHTY
3 HeiicTBus c MOJIOKUTETbHBIMU U 2 YMETh:BBINOJIHATE JEHCTBUS C MOJOXKUTEIbHBIMU U
OTPHIIATEIbHBIMH  YHCIIAMH, JEHCTBHA C OTPHIIATEIHHBIMI YHCIIAMH, JIEHCTBHS C IPOOSMH,
npobsmu.  JleicTBUS €O CTENEHSIMH, JEMCTBUA CO CTENEHSMHU, ONEepUpOBaTh (HopMyIamMH

(GhOpMYITBI COKPAIIEHHOTO YMHOKEHHS.

COKPAIICHHOTIO YMHOXCHUS.

OK 01

1,2

1,2




Tema 1.3 I'eomempus na niockocmu

4 Bunael mitockux Guryp u ux miomais. 2 3HaTh: BUJIBI TUNIOCKUX (UTYP U YMETh BBIYHCIATH UX
IJI01A 1
Tema 1.4 Ypaenenus u nepasencmea 2
5 Jluneitnble,  KBaapaTHble,  JOpPOOHO  — 2 VYMeTh: pemiarh JIMHEWHbIE, KBaJpaTHbIE, APOOHO —
JIMHENHbIE YPABHEHNS U HEPABEHCTBA. JMHEHbIC YPABHEHNS U HEPABEHCTBA
Tema 1.5 Cucmemst ypasneHuii U HepageHcma 2
6 CucreMbl  JMHEMHBIX W HEJIMHEHHBIX 2 YMeTh: pemarb CUCTEMBI JIMHEWHBIX U HEJIMHEHHBIX |,
YpaBHEHUU U HEPABEHCTB. YPaBHEHUN U CUCTEMbI IUHEUHBIX HEPABEHCTB
Tema 1.6 Bxoonoti koumponw 1
7 Boruncnienus u npeobpasoBaHus. YpaBHEHUS 1 YMeTh BBINOJHATH anredpandeckue mpeoOpa3oBaHuUs 1,2
Y HEpaBEHCTBA. | 'eoMeTpus Ha IIOCKOCTH. u BBIYMCIICHMUS, UCIIONb3YS JENCTBUS c
MOJIO)KUTEIPHBIMM W OTPULATENbHBIMU  YHCIIAMU,
JIeiCcTBUSL ¢ JApoOSMH, JEHCTBUSL CO CTEIEHSMHU,
(GOpMyJIbl COKpAIIEHHOI'O0 YMHOXEHHS; BBIYUCISTD
AIIEMEHTHI U IO TIOCKUX QUTYp
Pa3nen 2 KommiekcHble ynciia 4 3HaTh MOHATUE KOMIUIEKCHOI'O YUCIIA; YMETh: BBIIOJIHATH JEHCTBUS C KOMIUIEKCHBIMU
YucIaMHu B alredpandeckoi popme, HaX0UTh MOJIYJIb KOMIUIEKCHOTO YHCIia
8,9 ITongaTne KOMIJIEKCHOrO 4Mcia. Bunel 4 3HaTh ®W  yMeTh: BBIMOJHATH  jaeiictBus ¢ | OK Ol 1,2
KOMIUIEKCHBIX ~ umucen.  ®dopma  3amnucu KOMILIEKCHBIMU YHCIIaMH B airedpandeckoil ¢opme,
KOMIUIEKCHOTO  uucia  (TreomeTpuyeckas, HaXOJUTh MOAYJ b KOMIJIEKCHOTO YKcCia
anreOpanyeckas, TPUTOHOMETPHYECKas!).
JleicTBUA € KOMIUIEKCHBIMM YHCIIAMU B
anreOpanyeckoit popme.
YMeTp  onepupoBaTh  NOHATHAMM:  TOXKIECTBO,  TOXKIECTBEHHOE
npeoOpa3oBaHre, YpaBHEHHE, HEpPAaBEHCTBO, CHCTEMa ypaBHEHUH H
HEPABEHCTB, pPAaBHOCUJIBHOCTh YPAaBHEHHUH, HEPABEHCTB M  CUCTEM,
Pa3nesn 3 YpaBHeHus1 1 HepaBeHCTBA 18 10mp palMOHAJIbHBIE, YMETh pElIaTh YpPAaBHEHMS, HEPABEHCTBA M CHCTEMBI C
MIOMOUIBbIO PA3JINYHBIX NIPUEMOB; NPUMEHATh YPABHEHMSI, HEPABEHCTBA, UX
CUCTEMBI ISl pelIeHHs MaTeMaTU4YeCKUX 3a/ad W 3a7ad M3 Pa3IuyHbIX
oOacTeil HayKH U peanbHOM KU3HU
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Tema 3.1 Pasunocunvrocmv ypagHueHuil U HepageHCma. 4 in
Obwue memoovl peutenuist P
10 [IpakTnueckoe 3aHATHe. PaBHOCHIBHOCTH 2 YMeTh pemaTth ypaBHeHMs, HepaBeHCTBa U cuctembl ¢ | OK 01 1,2
ypaBHeHuil. OOmme  MeToIbl  peUIeHHUs 2np IIOMOILBIO PA3JIMYHBIX IPUEMOB; IPUMEHSTh OK 02
ypaBHEHUU. ypaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JJISI PEIICHUS OK 03
11 [TpakTueckoe 3aHsTHe. PaBHOCMIBHOCTB 2 MaTeMaTUYECKUX 3a7a4 U 3a7a4 U3 PasIuuHbIX OK 06 1,2
HepaBeHCTB. OOmuye METOIbI  PEIICHHS 2np obyacTell HAyKW U PeaIbHON KU3HU OK 07
HEPABEHCTB.
Tema 3.2 Ipachuueckuti memoo pewienusi ypaeHeHull, 6 2np
HepaseHcme
12,13 | OOmme MeToApl  pelieHUsT  HEPaBEHCTB 4 YMeTh pemarb HEpaBEHCTBA C IOMOIIBIO PAa3IUYHBIX 1,2
(epexo/1 OT CpaBHEHUS 3HAUYCHUH QYHKITUHN K IIPUEMOB
CPaBHEHMIO 3HAUYEHUW AapryMEHTOB  JUIS
MOHOTOHHBIX (DYHKIIMI, METOJ HHTEPBAJIOB,
(GyHKIIMOHATIBHO — rpadMuecKuii MeToxn).
14 IIpakTnueckoe 3ansTue. Pemenne ypaBHeHUI 2 2up VYMeTs peniaTh ypaBHEHMS M HEPABEHCTBA C 1,2
Y HEPaBEHCTB. MOMOIIBIO PA3JIINYHBIX IPUEMOB
Tema 3.3 VYpasuenus u nepagencmea ¢ Mooynem 2 2np
15 [TpakTueckoe  3aHsATHE. Onpenenenus 2 YMerp  pemarh  OpocTeMiine  ypaBHEHMS U 1,2
monyis. [Ipocreline ypaBHEHUS ¢ MOLYJIEM. o HEPaBEHCTBA C MOAYJIEM
IIpocreiimne HepaBEHCTBA C MOJYJIEM. P
Tema 3.4 Cocmasnenue u peuienue npogheccuoHanibHuLX 2 o
3a0a4 ¢ NOMOWbIO YPAGHEHUU. P
16 [TpakTueckoe 3aHaTue. Perienne TeKCTOBBIX 2 YMeTh TpUMEHSTH YpaBHEHHWS, HEPaBEHCTBA, WX 1,2
3a1a4 2mp CHCTEMbI JUIA PELICHHS MATeMATHYECKHX 3a7ad M
3aJa4 M3 PA3IMYHBIX OOJIacTell HayKu U pealbHOMN
YKU3HU
Pa3nen 4 Crenenu u kopuu. CreneHHass QyHKIUs 8 3HaTh: CBOMCTBA CTENEHU U KOPHS
Anp YMeTb: HaXOAWTh 3HAUEHHUS] KOPHs, CTENEHH, HAa OCHOBE OIpe/eNIeHus,
UCIONB3YS  HpPU  HEOOXOAMMOCTH  MHCTPYMEHTAJbHBIE  CPE/CTBA;
M0JIb30BaThCsl MPUOIMHKEHHON OLIEHKOM MPU NPAKTUYECKUX pacueTax
Tema 4.1 Cmenennas (pynkyus, ee c60UCmea 4 2np ‘ OK 01 ’
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17 KopHu HaTypanbHOM CTENEHU U3 YUCTIA U UX 2 YMeTh: HaXOAUTh 3HAYCHUS KOPHS, CTCTICHH, Ha OK 02 1,2
cBoiicTBa. CTeneHu ¢ 1eHCTBUTEIBHBIM OCHOBE OIpe/ICNICHUS, UCTI0Nb3Ys IPU OK 03
MIOKa3aTeJIeM, UX CBOMCTBA. HEO0OXOMMOCTH HHCTPYMEHTAIBHBIC CPEICTRA; OK 07

18 [TpakTnueckoe 3anstue. [IpeoOpasoBanue 2 2mp M0JIb30BATHCS MPUOIMKEHHON OLIEHKOW IpU 1,2
CTETNIEHHBIX BBIPAYKEHUI. MPAKTUYECKHUX pacyeTax

Tema 5.2 Uppayuonanvhvle ypasuenus u nepageHcmesa 4 2np

19 HppanuronanbHple ypaBHCHHS. 2 1,2

VippaTHOHATEHbE HEPABSHCTEA. YMeTh periath HeclIoXKHbIe UppalliOHaIbHbIE
yYpaBHEHHS U HEPABEHCTBA; BBIITOIHSATD

20 [IpakTrueckoe 3ansaTue. Pemenue 2 N 1,2
. 2mp npeoOpa30BaHus UPPALMOHAIBHBIX BhIPAKEHHH

UpPpaMOHATBLHBIX YPaBHEHUI 1 HEPABEHCTB.

YMeTp UCnonb30BaTh rpaduK MOKa3aTelNbHON (QYHKUWU JUIS WU3YyUCHHS
Pasznea S IlokasarenbHas pyHKuus 6 Anp MPOLIECCOB M 3aBUCHMOCTEW MpHU PELICHUU 3a]ady U3 APYTuX y4eOHBIX

NPEIMETOB U U3 PEATBbHON )KU3HHU, PEIICHHS TTOKA3aTEIbHBIX YPAaBHECHHNA H
HEPABEHCTB

21 [TokazarenpHas ¢GyHKIMA, ee rpaduk u 2 OK 01 1,2
CBOMCTBA. OK 02

22 [Tpaktnueckoe 3anarue. lloka3aTenbHble 2 o YMeTh cTpouTh rpadyK MOKa3aTeNbHON (DYHKIHH; OK 03 1,2
yYpaBHEHHMS. P pelaTh noka3aTelbHble YpaBHEHUS U HEPAaBEHCTBA OK 07

23 [Tpaktnyeckoe 3aHstue. [lokazarenbHbIe 2 2mp 1,2
HEpPaBEHCTBA.

YMeTh ucnosnp3oBath rpaduk JorapupmMudeckod (QyHKUUU IS U3yUEHUS
IPOIIECCOB M 3aBUCUMOCTEH NpU PELICHMM 3aJad U3 JIPYTuX Y4eOHBIX
NpEeMETOB W W3 PEATbHOW JKW3HW, pemeHHs JoTrapu(pMuIecKux
Paznen 6 Jlorapugmel. Jlorapugmudeckas GpyHKuus 20 6up YPaBHEHUH U HEPABEHCTB
Tema 6.1 Ilonamue nocapugma. Ilpeobpazosanue 8 in OK 01 1,2
J102apUPMULECKUX BbIPANCEHUT P OK 02

24 Jlorapudm qHCIIa. OcHoBHOE 2 OK 03
JorapupMHUEcKoe TOXKAECTBO. JlecaTHUHBIE 3HaTh: onpeneneHue gorapudma, Buasl sorapupmos | OK 06
U HaTypaJibHbIE Jorapu@msl, YHCIO €. OK 07
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25 CgoiictBa JsorapudmoB. Ilepexom k HOBOMY 2 YMeTb 1MoIb30BaThCs CBOMCTBaMHU JIOTapu(pmMoB 1,2
OCHOBAHHUIO. JlorapugmupoBanue u Hmetsb noHsATHE 0 TorapuMupoOBaHUN U
MOTEHIIMPOBAHHUE. MOTEHIIUPOBAHUU
26, 27 | [IpakTuaeckoe 3anstue. [I[peodpa3zoBanus 4 YMeTh NOJIB30BaThCsl CBOMCTBAMU JIOTapru(MOB 1,2
Jorapu(pMHUUECKUX BBIPAKEHUH. 4np HmeTs noHsATrE 0 JorapuGMUpOBaHUH U
MOTCHIIUPOBAHHUH
Tema 6.2 Jloeapugpmuueckas pyHxkyus, pewierue 8 n
J102apupMutecKux ypasHeHull U HepaseHcme P
28 Jlorapudmuueckas ¢pyHKus, ee rpadguk u 2 YMeTb cTpouTh rpaduk JorapuGMudeckor GyHKIUN 1,2
CBOMCTBA.
29 Jlorapudmuueckue ypaBHEHUsI, OCHOBHBIC 2 YMmeTh pemiats jJorapudMuueckue ypaBHEHUS U 1,2
MIPUEMBI X PEIIeHUs (METO/I BBEICHUS HOBOU JorapupMUIECKie HEpaBEHCTBA
MEPEMEHHOI, METO/1 TOTEHIIUPOBAHHSI,
(GyHKIMOHATBHO — rpaMUeCcCKUil METON).
30 Jlorapudmudeckue HepaBEHCTBA, OCHOBHBIC 2 1,2
MIPUEMBI X PEIICHUS.
31 [TpakTuyeckoe 3ansTue. Pemenne 2 o 1,2
Jorapu(MHUECKUX YpaBHEHUI U HEPABEHCTB. P
Paznen 7 OcHOBBI TPUTOHOMETPHH. 30 8mp YMeTh OmnepupoBaTh IMOHATHSAMHU: TPUTOHOMETpPUYECKHE (YHKIIWH,
Tpuronomerpuueckune GpyHKIHI TPUTOHOMETPHYECKHE ypaBHEHUS, HEpPAaBEHCTBA H; YMETh pellarh
YpaBHEHHUS I PEIICHUS MATEeMATHYECKUX 3aJlad U 3a/1a4 U3 Pa3TMIHBIX
obracTteii HayKu U peallbHOM KU3HU; IEMOHCTPUPOBATH
YMEHHUE WCIIONB30BaTh TpapuKu (DYHKIHMHA Ui W3YYEHHUS TPOIECCOB U
3aBHCHUMOCTEH TpU pEIIeHUU 33a/1a4 U3 JPYruX Y4eOHBIX MPEAMETOB U U3
peasTbHOM  JKHM3HHM; BBIpaXarTh (HOpPMYITaMH  3aBUCUMOCTH  MEXKIY
BEJIMYUHAMU
Tema 1.1 Tpueonomempuuecxkue yHKyuu npoU3B0J1bHO20O 4 2np 3HaTh ®W yMeTh: BBHIMOIHATH mpeoOpaszoBanme | OK 01
yena. Paouannas u epadycnas mepa yana BBIPXCHUH, MPUMEHSIST JOPMYIIBI, CBS3aHHBIE C OK 02
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32 Panuannas u rpamgycHas MephI yria. 2
Omnpenenenue CUHyca, KOCHHYCa, TAHT'CHCA U
KOTAaHI'€HCa YMCia. 3HaKH CHHYCa, KOCUHYCA,

TaHTe€HCa U KOTAHTEHCA 110 YETBEPTSIM.
3aBHCUMOCTh MEXy CHHYCOM, KOCHHYCOM,
TAHT€HCOM M KOTQHT€HCOM OJHOTO M TOTO XK€
yria.

33 [TpakTudeckoe 3aHsTre. Beruucienue 2
3HAYCHUM TPUTOHOMETPUIECKUX (YHKITUH, 2np
OTIpeieIeHNe UX 3HAKOB MO YETBEPTAM

Tema 7.2 OcHogHble mpucoHomMempuyecKue 4
moocoecmsea. Popmynvl NPpUEeOeHUs.

34 OCHOBHBIE TPUTOHOMETPUUYECKHE TOKIECTBA 2
U UX CIIC/ICTBUSI.

35 DopMyITbl IPUBEACHHUS. 2

Tema 1.3 Cunyc, KocuHyc, maHeseHc CyMmbl U pa3HOCmU 6
08yx apeymenmos. CUHYC u KOCUHYC 080UHO20 Y2Id. 2np
DopMynvl NOOBUHHO20 Yeld.

36 @opMyIbl CyMMBI M pa3HOCTH JIBYX 2
aprymeHToB. @OpMyJIbl JBOMHOTO U
MOJIOBUHHOTO YTJIOB

37 dopmyiiel Tpeodpa3zoBaHUs CYMMBI 2
TPUTOHOMETPHUYECKUX (QYHKINH B
IPOM3BEICHUE U TPOU3BEICHUS B CYMMY.

38 [TpakTudeckoe 3anstue. [IpeodpazoBanue 2
HOPOCTEUIINX TPUTOHOMETPHUUECKUX 2mp
BBIPKECHHI

Tema 1.4 Tpueonomempuueckue GyHKYyuU, Ux c8oUcCmea 2
u epaguxu.
39 CoiicTBa u rpaduku GyHKuui y = Sinx, y = 2

COSX, Y = tgX, Y = CtgXx.

OCHOBHBIMH TPUTOHOMETPHYECKUMH TOKAESCTBAMU H
UX CIEACTBUSAMH; BBIOJNHATH MpeoOpa3oBaHue
BBIDOKCHUH, TpUMEHSsT (GOpPMYJbl  INPHUBEICHUS,
CYMMBI W Pa3HOCTH [JBYX YIJIOB, JIBOMHOTO H
HOJOBHHHOTO  YIJIOB, TIPEOOpa3soBaHHS  CyMMBI
TPUTOHOMETPUUYECKUX (DYHKIMA B NPOU3BEACHUE U
OPOM3BEJCHUS B  CyMMY, CTPOUTH  TIpadHKH
U3YyYEHHBIX (YHKIUH, WUTIOCTPUPOBATH MO TpapuKy
cBoMCTBa (DYHKITHIA.

OK 03
OK 07

1,2

1,2

1,2

1,2

1,2

1,2

1,2

1,2
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Tema 7.5 Ilpeobpazosanue epagpuxos
mpuzonomempudeckux ghynxkyuti. Onucanue
NPOU3800CMEEHHBIX NPOYECCO8 C NOMOWBIO CPAPUKOE

GyHryuil
Tema 7.606pamuvie mpucoHomempuieckue hyHKyuu 2
40 OO0patHble TPUTOHOMETPUYECKHE (DYHKIIUH, 2 1,2
uX rpaduKu 1 CBONCTBA.
Tema 7.7 Tpuconomempuueckue ypasHeHus u 6 dnp
HepaseHcmea
41 IIpocreiimre TPUrOHOMETPUIECKUE 2 3HaTh: METO/IbI PEIICHUS] TPUTOHOMETPUUECKUX 1,2
YpaBHEHHUS. ypaBHEHUU
42 [IpakTrueckoe 3ansaTue. Pemenue 2 1,2
TPUTOHOMETPHUYECKIX YPABHEHUIH OCHOBHBIX
YMeTb: pemarb TPUrOHOMETPUIECKHE YPAaBHEHUS
TUTIOB (CBOASIINECS K KBaIPATHBIM, 2mp
pelaemMble pa3ioKeHneM Ha MHOKHTEIH,
OJTHOPOJTHBIC)
43 [TpakTuyeckoe 3anstue. Pemenne 2 2np 3HaTh METO/bl M YMETh peliaTb TPUrOHOMETPHUUECKUE 1,2
TPUTOHOMETPUUYECKUX YpaBHEHUH. ypaBHEHUS
3HaTh: TNPUMEHEHHE MaTeMaTHYeCKHMX METOJIOB K
aHaJM3y M HUCCIEIOBAaHHUIO MPOIECCOB U SBJICHUU B
NPUPOJIE M OOIIECTBE YMETh: HAXOIUTH MPOU3BOHEIC
Paznen 8 Ilpon3BoaHasi pyHKIMHU, ee IPUMEHEHHe 36 18np AJIEMEHTapPHBIX byHKUINH; UCIIOJIb30BATh
NPOM3BOJIHYIO ISl  TIPOBEACHUS MPUOIMKEHHBIX
BBIUMCIICHUM,  pemaTh  3ajjauyd  [PUKIIAJHOTO
XapakTepa Ha HAaXOXKACHWE HauWOONBIIETO U
HaMMEHBIIET0 3HaYCHHUs
Tema 8.1 Ionsmue npouszsoonou. Ilpasuna u gpopmynvi 4 on OK 01
ougpepenyuposarus P OK 02
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44

Onpenenexnne YHCIOBOM
nocaeaoBareabHOCTH. CIIOCOOBI 3aJaHMsl U
CBOICTBA 4YHCJIOBBIX MHOCJIEA0BATEILHOCTEMH
rnocienoBarenpbHocTn. Haxoxkaenwe N - ro
YjIeHa MOCJIENOBATEILHOCTH, CYMMBI.
Ormpenenienne mpejena Mnociaea0BaTeIbHOCTH.
Brruncienne npeenoB mociae0BaTeIbHOCTH

3HaTk: onpeeneHue YHCII0OBOU
MOCJIEIOBATEIbHOCTH; YMETh HAaXOIUTh  Mpeiel
[10CJIENOBATEIBHOCTHA

45 IIpakTHueckoe 3aHATHE. Brruucnenune 2mp YMeTh HaXOAUTh MPEAEIbl HECTOKHBIX (DYHKIUN
IIPEJIENIOB TOCIEA0BATENbHOCTEN.
Tema 8.2  Ilpoussoomvie  cymmvl,  pa3HOCMU, an
npousse0eHuUsl, 4acmHoO2o. P
46 [Tpupamenue aprymenTa 1 GyHKIMU. 3a1a4u, 3HaTh: mpaBuia U GpopmMyIiel JudGepeHITMPOBaHUSI.
OPUBOJSLIME K IIOHATHUIO IIPOU3BOJHOM. YMEeTh HAaxXOAWUThb NPOU3BOAHBIE  DJIEMEHTAPHBIX
OnpeieneHne Npou3BOIHOMN. byHKIUI
47,48 [IpakTHueckoe 3aHATHE.
JuddepennmpoBanue 3JIEMEHTaPHBIX 4np
byHKIHIA.
Tema 8.3 Ilpouzsoouas ciodicHou hyHKyuu 2np
49 [Tpaktuyeckoe 3ansithe. CroxkHass (yHKIHS. o VMeTh NOHATHE O CIOXKHON (PYHKLIUU
[Tpon3BoHas CI0KHON HYHKIIUH. P
Tema 8.4 [lonsmue o nenpepvieHocmu YyHKYUU
Tema 8.5 ['eomempuueckuti u Quauueckuil cmvicl on
npPoOU3600HOU P
50 ['eomeTpuyeckuii  CMBICII  IIPOU3BOJHOM. 3HaTh: FEOMETPUUECKUN CMBICI NIPOU3BOJHOM; YMETh
VYpaBHeHMEe KacaTeIbHOW U HOPMAJIH. COCTaBJISITh ypaBHEHHUE KacaTeIbHOU U HOpMAJIH.
PuU3HYEeCKUN CMBICI IIPOU3BOAHONW. Bropas
MIPOU3BOJIHAS U €€ (PU3HUECKUN CMBICTI.
51 IIpakTnueckoe 3ansTue. @U3NYECKUN U MMers mnoHATHE O NIPUMEHEHUU IIPOU3BOAHOU B
F€OMETPUYECKUN CMBICI TMPOU3BOJHOM B 2np MpoeCCHOHANIBHBIX 3a71a9ax

po(heCcCHOHANBHBIX 3a]auax.

Tema 8.6 Monomonnocms gynuxyuu. Touxu sxcmpemyma

OK 03
OK 07

1,2

1,2

1,2

1,2

1,2

1,2

1,2
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52 Bospacranue u  yOwbBanue  (pyHKIHMH. 2 YMerb uccnenoBarh (QyHKIHIO HA MOHOTOHHOCTh H 1,2
Okcrpemymbl  pynknuu.  HccnenoBanue HKCTPEMYM, Ha BBINYKJIOCTb U MEPETHO C MOMOIIBIO
(GyHKIIMM HA MOHOTOHHOCTH U 3KCTPEMYM C MIPOU3BOTHOM
MTOMOUIBIO TPOU3BOTHOM.
53 BrInykiocTh  yHKIIMHM, TOYKH Teperuoa. 2 1,2
HccnenoBanne (GyHKIMU Ha BBIIYKIOCTh U
TOUKH Neperuda ¢ moMoub0 MPOU3BOTHOM.
Tema 8.7 Hccnedosanue @ynxkyuii u nocmpoenue 6 An
epaghuxos P
54 Anroput™m  uccnenoBaHus — QYHKIHA | 2 1,2
MOCTPOCHUS  TpaQUKOB  C  TOMOIIbIO YMeTh uccienoBaTh (DYHKIHIO MO ONpEAeNCHHOMY
IIPOU3BOJHOM. QIrOPUTMYy U CTPOUTHh TpaduK C  HOMOIIbIO
55,56 [IpakTHueckoe  3aHsATHE. Uccnenosanue 4 . MIPOU3BOAHOM 1,2
(GYHKIUH ¥ TOCTPOSHHE TPAPHKOB. P
Tema 8.8 Haubonvuwee u HaumeHbuiee 3HAUEHUS 4
@dynxyuu. Haxooxcoenue onmumanvrnoco pezyibmama c 4np
HOMOWBIO NPOU3BOOHOU 8 NPAKMUYECKUX 3a0ayax
57 [TpakTuyeckoe 3aHATHE. Haxoxnenue 2 . . .. ) 1,2
HAMGOIBIIEIO M HAMMEHBIICIO  3HATOHM 2np 3HaTh: MPUKJIATHONW XapaKTep MPOU3BOTHON; yMETh:
P pemiate  3aJauyd  OPUKIATHOTO  XapakTepa Ha
HaXOXJCHWE  HauWOONBIIETO W  HAaWMEHBIIETO
58 [TpakTHdeckoe 3aHSATHE. [Tpunoxxenue 2 1,2
o 2np 3HAYEHHUS.
MIPOM3BOTHOMN K PEIICHUIO MPHUKIAIHBIX 3a7a4
Pa3nen 9 IlepBooOpa3nasi pyHKUMH, ee IPUMEHEHHE 14 8np 3HaTh W YMETh HAXOJUTh HEOIPEICIICHHbIE WHTErPajbl OT HECIOXKHBIX
GyHKIUH,  BBIYHCIATH B MPOCTEHINMX — ciOydasx  IUIOMIATUd  C
UCTIOJIb30BaHUEM OTIPEICIIEHHOTO MHTETpaa; WCTIOJIh30BATh
MpUOOpETEHHbIE 3HAHWUSA W YMEHHUS B MPAKTUYECKOW NESATENbHOCTH IS
pEIICHUS TPUKIIATHBIX 337124
Tema 9.1 Ilepsooodpasnas ¢pynxyuu. Ilpasuna 10 4dnp 3HaTh ®W yMeTh HaxoauTh  HeompeneneHHsie | OK 01
HaxoxcoeHus nepeoobpasnvix. Heonpedenennwiii u UHTETPAbl OT HECIOXHBIX (QyHKImA, ucnonszys | OK 02
onpeoeneHHblll UHme2pabl CIIPaBOYHBIM MaTepuain; BbYUCIATH omnpeneneHHsle | OK 03
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59,60 | ITonstue nepBooOpaznoit pyukiuu. [lonsrue WHTETPaJIbl OK 07 1,2
uHTerpupoBanus. [lpaBuna  HaxXOXACHUS
nepBooOpa3HbiXx. Heonpeaenenuslii HHTErpasn
u ero cBoicTBa. OCHOBHBIE TaOJUYHbBIE
MHTETPaJIbl.
61 [Ipaktuueckoe 3austue. HemocpeactBeHHOE o 1,2
WHTETPUPOBaHUE PYHKIIHIA. P
62 OnpeneneHHbIl WHTETpal U €ro OCHOBHBIC 1,2
cBoiicTBa.  BblumciieHne  ompeseNeHHbIX
uHTeTpasioB 1o ¢opmyie  HproToHa-
JleliOHMLIA.
63 [IpakTuyeckoe 3aHsTHE. Brraucnenune 2mp 1,2
OTpeeIEHHBIX UHTETPAJIOB.
Tema 9.2 Illonamue 06 onpedenenHHoM ummezpane Kax Ay
NIOWAOU KPUBOIUHEUHOU mpaneyuu P
64 [TpakTueckoe 3anatue. ['eomerpuyeckuit 1,2
CMBICTT OTIpEeIeNIEHHOTO MHTETpaa. ) .
TTpHMeHEH e ONpeieNleHHOro HHTErpana Juis 2mp YMeTh: BBIYHCIATH B MPOCTEHIINX CIy4asX IUIOIMIAIN
BHIHCIIEHUS! TUTOMANEH C HCTIOJIb30BAaHUEM OTIPENIEIIEHHOTO UHTETPajia; UMETh
MOHATHE O MPHJIOKEHUSIX OINpPENIeIEeHHOT0 MHTerpaja
65 [TpakTuyeckoe 3aHSATHE. [Mpunoxenus 1,2
K BBIYUCIICHUIO (PH3UUECKUX BEITHUNH
OTIPENIeJIEHHOT0 HWHTerpaja K BBIYHUCICHUIO 2mp
(bU3HYECKUX BEIHYUH
Paznen 10 MHo:kecTBa. DjieMeHTHI TeopuH rpagdos 4 YMeTs onepupoBaTh NOHATUSAMU: MHOXKECTBO, ITOJMHOYKECTBO, OIEpaluu
Ha/l MHOXKECTBAMH; YMEHHE MCII0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
ammapar JUisl ONMUCAHUsS PEaJbHBIX INPOLECCOB W SBICHHUN MPH pPEIICHUH
3ajiay, B TOM YMCJIE U3 JPYTUX y4eOHBIX IMPEAMETOB;
- YMETh OIIEPUPOBATH MOHATUSAMH: Tpad, CBI3HBIA Trpad, AEPEBO, MUK,
rpad Ha TUIOCKOCTH; YMEHHE 3a/1aBaTh U OMUCHIBATH Tpadbl pa3TUuIHBIMU
crioco0amu; UCIOB30BaTh Tpadbl IPU PEIICHNH 3a/1a9
Tema 10.1 Muoowcecmea. Onepayuu ¢ MHONICECMBEAMU 2 OK 01
66 [Tonstue  mHoxectBa.  IlogmHOXeECTBO. | 2 YMeTb onepupoBaTh NOHATHUSAMH: MHOKECTBO, 1
Omneparnyu ¢ MHOKECTBAMH. MIOJTMHOKECTBO, BHITTOJIHATH ONEPAIH HA/T
MHOXECTBAMHU
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Tema 10.2 I'paghvl u ux npumenenue.

N

67 [Tonstue rpacda. Cesa3ubld Tpad, nepeso, | 2 YMETh OIEPUPOBATH MOHATHAMU: Tpad, CBA3HBIHI 1
UKJ Tpad Ha MIOCKOCTH. rpad, aepeBo, LUK, rpad Ha JIOCKOCTH; 3a7aBaTh U
OIKCHIBATH Tpadbl pa3IMUHBIMU CIIOCOOAMHU
Pa3znen 119/1eMeHTBIKOMOMHATOPUKH, cTaTHCTHKH U | 20 i OK 01
TeOpHH BepPOATHOCTE P OK 06
Tema 11.1 OcnosHble noHAMUSA KOMOUHAMOPUKU 8 2np 3 .
68 Pa3mernienusi, mepecTaHOBKU M COYETAHUS 2 Hatb 1 yMeTb: periarb HPOCTCUIINC 1,2
KOMOWHATOpHBIE 3a/lauyd METOJOM Iepedopa Hu ¢
69 [IpakTHueckoe 3aHATHE. Pemenue | 2 2np 1,2
MCIIOJIb30BAHUEM H3BECTHBIX (OPMYI; BBIYUCIATH B
NPUKJIAJIHBIX KOMOMHATOPHBIX 33/1a4. - .
OPOCTEHIIMX  CIy4asX BEPOSITHOCTH  COOBITHIA;
Tema 11.2 Cobvimue, 6eposimnocms coObIMUAL. 4
MCIIONIb30BaTh MPUOOPETEHHbIE 3HAHHS U YMEHUS B
70,71 | BeposaTHocTh coObITHs. Knaccuueckoe u 4 Ny N 1,2
NPAaKTUYECKON JIEATEIIbHOCTH M B TIOBCEIHEBHOM
CTaTUCTHUYECKOE OIPEJICIIEHUE BEPOSTHOCTH.
JKU3HU JUISI aHaln3a pealibHbIX YHUCIOBBIX JaHHBIX,
Tema 11.3 Beposmnocmov 6 npoghecCuoHanbHuix 3a0auax | 2 2np
NPEJCTAaBICHHBIX B BHJE T'papUKOB W JUArpamMm, a
72 [TpakTrueckoe 3ansTue. Beruucnenue 2 1,2
9 - 2np TakkKe AN aHanu3a WHQOpPMAIMH CTaTUCTHYECKOTO
BEPOATHOCTEH COOBITHIA.
- Xapakrepa
Tema 11.4 [luckpemuas ciyuaiinas éeauduna, 3aKoH ee 2
pacnpedeneHus
Tema 11.5 3a0auu mamemamuueckou cmamucmuKu. 4
Cocmasnenue madbauy u Ouazpamm Ha NPAKmuxe
3HaTh W yMETh: HCIOJB30BATh INPHOOPETEHHBIE 3HAHUS W YMEHHS B
MPAKTHUYECKON JeATEIHbHOCTH U B TIOBCEAHEBHOMN KU3HU IS UCCIEIOBAHUS
(MOeNMpOBaHMsI) HECIOKHBIX MNPAKTUYECKUX CHUTYyalllii Ha OCHOBE
Paznen 12 KoopanHaThl M BeKTOPBI 8 2np U3YyYCHHBIX (OPMYJ U CBOMCTB (UTyp, a TaKXkKe JJIS BHIUUCIEHUS] 00bEMOB
U IUIOMIJied TIOBEPXHOCTEH TPOCTPAHCTBEHHBIX TENI TPH PEHICHUH
MPAKTUYECKUX 3a]la4, HUCMOJIb3ysd MPH HEOOXOJUMOCTH CIPABOYHUKU H
BBIYUCITUTEIIHHBIE YCTPOICTBA.
Tema 12.1 Bexmopwl 6 npocmpancmee. Y201 mesncoy 2 3HaTh: MPEACTABICHUE O BEKTOPHBIX BEIUYMHAX,

sexmopamu. CKkansapHoe npouzeedenue 8eKmopos

BHUJIbI BECKTOPOB.
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73 BekTopsbl, BEKTOpHBIC BeTMYUHBI. Buapl 2 YMeTb: BBIIONHATH JAecTBUs  Hax BekTtopamu | OK 01 1,2
BEKTOpOB. KoMIIIIaHapHBIE BEKTOPHI. HaXOJUTh JJIMHY BEKTOpa, yroil Mexnay Bekropamu, | OK 02
Paznoxxenue BeKTopa 1o Tpem Yrojl MEXKIy MpsIMOM M IUIOCKOCThIO, yroia mexay | OK 03
HEKOMIUIaHapHBbIM BeKTOpaM. JlelicTBUs Haj IJIOCKOCTSIMHU. OK 06
BeKkTOpaMu. CKaJISIPHOE MPOU3BEICHUE NmeThb noHsATHE 00 YpaBHEHUH TIJIOCKOCTH OK 07
BEKTOPOB. YTOJI MEXKAY BEKTOPAMH.

Tema 12.2 Jlexapmoswl KOOpOUHamvl 8 NPOCMPAHCMEE 4

74 [TpsimoyronbHas cucTeMa KOOpAUHAT B 2 1,2
npoctpanctse. KoopauHatel BeKTOpa.
JleficTBHs Ha/l BEKTOpaMH B KOOpAMHATAX.

75 Jnuna Bektopa. PaccTosHue Mexay 1Byms 2 1,2
Toukamu. CKaJIIpHOE MTPOU3BEIECHNE
BEKTOPOB. YTOJI MEXAY BEKTOpaMU. YTOII
MEXY IPSIMOH U TUIOCKOCTBIO. YTOJI MEXTY
TJIOCKOCTSIMHU.

YpaBHEHHE IITOCKOCTH. ['eomeTprueckuit

CMBICT OIpeIeTUTeNs

2
Tema 12.3 IIpaxmuko-opuenmupoeanisvie 3a0a4u Ha 2 on
KOOPOUHAMHOU NI0CKOCMU P

76 [TpakTudeckoe 3ausTue. Pemenue 1,2
IPHKJIAHBIX 3314 C HCTIOIb30BAHIEM 2 2np YMeTh: BBINONHATH JICHCTBUSL HAJ  BEKTOpaMU
KOOD/MHAT ¥ BEKTOPOB. HAXOJUTh JUTMHY BEKTOPA, YTOJI MEXYy BEKTOpaMHU

3HaTh U YMETh: paclo3HaBaTh HA YEPTEKaX U MOJENSIX MPOCTPAHCTBEHHBIE
(GOpMBI; COOTHOCHUTH TpPEXMEPHBIE OOBEKTHI C HX ONHCAHUSIMH,
Pa3nen 13 [IpsiMble U MJI0CKOCTH B IPOCTPAHCTBE 18 . M300paXEeHUSIMH; aHAIM3UPOBATh B MPOCTEHIIMX CIydasX B3aUMHOE
P pacrioniokeHre 00BEKTOB B IPOCTPAHCTBE;
UCIIOJIb30BaTh npu pereHnu CTEPEOMETPUYUECKUX 3a1a4
TUTAHUMETPUYECKHE aKThl B METOJIBI.
Tema 13.1 OcnogHble noHAMUS cMepeoMempul. 6 2np

Pacnonoorcenue npAmMblX U niockocmei




77

Jloruueckast CTpyKTypa CTepeOMETPHUH.
AKCHOMBI CTEPEOMETPUH U CIIECTBUS U3 HUX.
B3aumnoe pacronoxeHue npsiMbix B
IIPOCTPAHCTBE.

78 [TapannensHOCTh NPSAMON U MJIOCKOCTH.
ITapaju1eIbHOCTB INIOCKOCTEHN.
79 [Tpaktuyeckoe 3ansrue. [lapauienenunen u
ero aneMeHThl. CBOMCTBA NapalieenuIea. o
Terpasap u ero snementsl. [loctpoenue p
CEYECHUM.
Tema 13.21lepnenouxynapHocms npsAMbIX U NIOCKOCMeL
80 [leprieHUKyIApHBIE MpsIMBIE.
[TepnieHIMKYIIPHOCTD MPSIMOM U IJIIOCKOCTH.
81 [lepnienuKynsgp U HaKJIOHHas K IIOCKOCTH.
Teopema o Tpex mNepHeHIUKYISApax. YTroi
MEXIY NPSMOM U IUIOCKOCTBIO.
82 JIByrpaHHblit yroJ. VYron MEXy
IJIOCKOCTSIMHU. [lepnieHIUKYISIPHOCTD
IIJIOCKOCTEM.
Tema 13.3 Pewenue 3adau. Ilpsawmvie u niockocmu 6 2np
npocmpancmee
83 [TpakTueckoe 3ansaTue. Pemenue
CTEPEOMETPUUECKHUX 3a/1a4 2np

3HaTh U YMETh: paCliO3HABAaTh Ha YECPTEKAX U

MOZACIIAX NPOCTPAaHCTBCHHLIC (I)OpMBI; COOTHOCHUTD

TpEeXMepHbIE OOBEKTHI C UX ONUCAHUIMU,
M300paXEHUSIMH; OIIUCBIBATH B3aUMHOE
pacIioyioKeHe MPSIMbIX U MJIOCKOCTEN B
IIPOCTPAHCTBE; AHAIU3UPOBATh B MPOCTEUIINX
Cllydasix B3aMMHO€ PacIoylo’KeHHe 00BEKTOB B
IIPOCTPAHCTBE; PellaTh IpOoCcTeIIne
CTEpEOMEeTPUYECKHE 331a4l Ha HAXOKICHUE
reOMEeTPUYECKUX BEJINYMH; UCIIO0Ib30BaTh IIPU
PELICHUH CTEPEOMETPUUECKUX 3a/1a4
TUTAHUMETPUYECKUE (PaKThl U METOMBI;

MMPOBOAUTDH AOKA3ATCIbHBIC PACCYKACHUA B XOAC

pelmicHus 3a1a4.

OK 01
OK 02
OK 03
OK 07

1,2

1,2

1,2

1,2

1,2

1,2

1,2
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Pa3nen 14 MHOrorpaHHUKH M TeJjia BpamieHust 43 10mp 3HaTh U YMETh: PAaCllO3HABATh HA YEPTEKaX U MOJEISIX IPOCTPAHCTBEHHBIE
(OpMBI; COOTHOCUTH TPEXMEPHbIE OOBEKTHI C UX OMHCAHUSMH,
HN300paKCHUSIMU;
OTKCHIBATH B3aUMHOE PACIIOI0KEHHUE MPSMBIX U TNIOCKOCTEH B
MIPOCTPAHCTBE;
aHAJTM3UPOBATh B MPOCTEHUIINX CIy4yasiX B3aMMHOE PACIOJI0KECHHE
00BEKTOB B IPOCTPAHCTBE;
n300pakaTh OCHOBHBIE MHOTOI'PAaHHUKH U KPYTJIbIE TEJA; BBIOIHATh
YepTEKHU 10 YCIOBUSAM 3a/1a4;
CTPOMTH MPOCTEHIINE CeYeHUs KyOa, IPU3MBI, TUPAMHUIBL;
peliaTh IpoCcTeHilne CTepeOMETPUUECKHE 3a/1a4H Ha HAXOXKICHUE
reOMETPHUECKUX BEITHYHH;
HCIIOJIb30BaTh MIPU PEIICHUU CTEPEOMETPHUUECKUX 3a1au
TUTAHUMETPUYECKUe (PaKThl U METOMBI;
MPOBOAMTH OKA3aTENbHbBIE PACCYXKICHHS B XO/I€ PEILICHUS 3a7ay.
Tema 14.1 Bepwunsl, pebpa, epanu MHO202PAHHUKA 2 OK 01
84 MHororpaHHsiii yrojl. MHOrorpaHHUKH. 2 HMeTh NOHATHE O MHOTOTPAaHHOM YTJIE; OK 02 1,2
MHOT'OI'paHHHMKAX, IPABHIbHBIX MHOTOTPAaHHUKOB OK 03
Tema 14.2 Ilpusma, ee cocmasnaiowue, ceuenue. Ilpsamas 2 3HaTh ONpEENICHNs TPU3MBL, IPABUIIbHOM MPU3MBI, OK 07
u npasunvuas npusma. Iapannenenuneo, kyo6. Ceuenue napaesenunes1a, mpsiMoyroibHOro
Kyba, napannenenuneoa napajienenunena, Kyoa, mupamMuIbl, TPaBUIbHOM
85 [Tpu3ma, BUBI TPU3M. DJIEMEHTHI IPU3MBI. 2 UPaMU/Ibl, IPABUIBHON YCEUEHHON MUPaMU/IBbL. 1,2
CedeHus B Ipu3Me. HmMeTh MOHATHE O CEYCHUN MHOTOTPaHHUKA. Y METh
Tema 14.3 Ilupamuoa, ee cocmasnawowue, ceueHue. 2 HaXOIUTb DJIEMEHTHI YKa3aHHBIX MHOIOI'PAHHHUKOB,
IIpasunvnasn nupamuoa. Yceuennas nupamuoa TUTOIIAJIeH UX MMOBEPXHOCTEH
86 [Tupamuna u ee oaneMmeHThl. CeueHue 2
nupamMubl. Y cedeHHas MHpaMua. 1,2
Tema 14.4 boxosas u noanas NO8EPXHOCMb NPUSMDYL, 6 in
AUPAMUObL P
87 [Tnomans OOKOBOW W TMONMHOW TOBEPXHOCTH 2 1,2

npusMbl.  [Inmomane OOKOBOW M MOTHOU
MTOBEPXHOCTU NUPAMUJBI.
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88, 89 | IIpakTuueckoe 3aHATHE. Brraucienue 4 4np 1,2
TUIOINAACH TOBEPXHOCTEH MPHU3M U TUPAMUI.
Tema 14.5 Cummempus 6 Kybe, napaiienrenuneoe, 4
npuzme, nupamuoe. [lpumepvi cummempuii 8 npogeccuu
Tema 14.6 LHununop, xouyc, wap u ux ceueHus u 10 n 3HaTh ONpeEACHUs MPSIMOTO KPYroBOIO LIMJIMHAPA, OK 01
nA0WAo0U NOBEPXHOCMell. P KOHYCa, YCEYEeHHOTO KOHYca, mapa, cepsl. YMeThb OK 02
90 Humuaagp wu  ero sneMmeHtsl. CeueHue 2 HaxOJIUTh UX JIeMeHTHI. imeTh monsTHe 0 pazBeptke | OK 03 1,2
M= apa. PazsepTka nuinsapa. U CEUCHUSX. OK 07
91 Konyc m ero snementsl. CeueHue KOHYyca. 2 1,2
PasBeprka koHyca.
92 VYceueHHbIN KOHYC, €ro anemMeHThl. CeueHue 2 1,2
YCEUEHHOT0 KOHYCa.
93 [Hap u chepa, Ceuenus mapa u chepsl. 2 1,2
94 [TpakTrueckoe 3aHATHE. Boruncnenue 2 2 p
ioniaied MOBEPXHOCTEH TeN BpallleHHsI.
Tema 14.7 Ilonamue 06 obveme mena. OmuoweHue 8 n 3HaTh W YMETb: WCHOJb30BaTh MPHOOPETEHHBIE
00beM06 N00OOHBLX mell P 3HAHUS U YMEHHs B MPAKTUYECKOH IEATEIbHOCTU U B
95 O6bem u ero usmepenue. O0bEM TPU3MBI U 2 MTOBCETHEBHOM KU3HU TUTST WCCIIeI0BAaHUS 1,2
muwHapa. O0beM Kyba W IPSIMOYTOJIBLHOTO (MozenupoBaHUs) HECJIOKHBIX MPAKTHYECKUX
napayuienenunena. OTHomeHHEe  00BEMOB CUTyallMil Ha OCHOBE M3YYEHHBIX (OPMYJI U CBOMCTB
OJOOHBIX Tl buryp, a TakKe AN BBIUKCICHUS OOBEMOB U
96 O0beM mupaMuIbl U KOHYCA. 2 TJIOMIAEH TOBEPXHOCTEN MTPOCTPAHCTBEHHBIX TEJI MIPH 1,2
O0beM yceuyeHHOW MUpaMUIbl U YCEUEHHOTO PCIICHUN MPAKTUYECKUX 3a7a4, MCIOoNb3ysd IpU
KOHYCa. HEOOXOJMMOCTH CHPAaBOYHUKH W BBIYHCIUTEIHHBIE
97 O6beM miapa. 2 YCTPOMCTBA. 1,2
98 [TpakTrueckoe 3aHATHE. Boruncnenue 2 o 1,2
00BEMOB r€OMETPUUECKHX TEJl. P
Tema 14.8 Pewenue 3adau. Muocoepannuxku u mena 2 2np
8paujerus
99 [Ipaktuueckoe 3anstue. [nomanu 2 2np 1,2
MIOBEPXHOCTEH MHOTOTPAHHUKOB.
Tema 14.9 Kombunayuu MHO202pAHHUKOS U mell 7

epauierHusl

. Feomempuuecxue KOM6uHal4uu HA npaKkmuke
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| Bcero | 201 ( 195 (117 T+ 78 mp), 6 npom.arT.)

JJ1st XapaKTepUCTUKU YPOBHS OCBOSHHSI yU€OHOTO MaTepraa UCTIOIb30BaHbl 0003HAUCHHUS:

1- 03HAKOMHTEIIbHBIN (y3HaBaHUE paHEE U3yUYCHHBIX OOBEKTOB, CBOHCTB);
2- PENPOAYKTUBHBIN (BBITIOJHEHHE JESTEIILHOCTH 110 00pa3ily, HHCTPYKIIMH WU TI0]] PYKOBOJCTBOM);
3- MPOAYKTHUBHBIN (TUIAHUPOBAHHUE M CAMOCTOSITEIIPHOE BBITIOJTHEHUE JICATEIILHOCTH, PEIICHHE TPOOJIEMHBIX 3a71au).
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3 YCJIOBUSA PEAJIM3AIIMY YYEFHOM JUCHUTIIMHBI
3.1 TpeGoBaHus K MUHMMAJIBLHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecredeHnI0
Peanuzanus yqaeOHON AUCIUIUIMHBI TPeOyeT HAIMYHS y4eOHOTO KaOMHETa MaTeMaTHKH.
OO6opynoBaHue yueOHOT0O KaOuHeTa:
- IOCAZI0YHbIE MECTA M0 KOJIMYECTBY O0YUaIOIIUXCS;
- pabouee MeCTO TpernoIaBaTes;
- KJIacCHAasl JIOCKa,
- HarJIsIHBIEC TTOCOOMS (TIJIaKaThl, MAKEThl FTEOMETPUYECKHX (QUTYD);
- KOMIUIEKT Y4e0HO-METOAMYECKON TOKYMEHTAIIHH.

TexHuueckue cpeicTBa 00y4eHuUs:
- MyJIbTUMEIa 000PYyJOBaHHE.

3.2 UndopmanuonHoe odecriedeHne 00yueHust

OCHOBHBIE UCTOYHUKHU:

1 MonotHukoBa, A. A. MaremaTuka AJisl IOpUINYECKUX KOJUTeKeH : yueOHuk / A. A.
MonotuaukoBa. — Cankr-IletepOypr : Jlans, 2020. — 496 c. — ISBN 978-5-8114-
4422-9. — Texcr : anexTpoHHBIH // JlaHb : 2IeKTpOHHO-OMOIMOTEYHAs cCUCTeMa. —
URL.: https://e.lanbook.com/book/131012 ). — Pexxum goctyma: it aBTOPH3.
IIOJI30BATEIICH.

JlononHuTEIbHBIE UCTOYHUKU:

2 T'ycak, A.A. Marematuka: nocobue-peneturop : [12+] / A.A. I'ycak, I'.M. I'ycax,

E.A. BpuunkoBa. — 2-¢ u3j., ctep. — Munck :Tetpanut, 2018. — 720 c. : Tabm., rpad. — Pexxum
nocryma: o nmoanucke. — URL: http://biblioclub.ru/index.php?page=book&id=571716 . — ISBN
978-985-7081-97-4. — TekcT : AMEKTPOHHBIH.

NHutepHeT-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

TACIATLITAHBI

KoHTpoJIb ¥ OLlEHKA pPe3ybTaTOB OCBOCHUS Y4COHOUH JMCIUIIMHBI OCYIIECTBIISCTCS
IpenojaBaTesieM B IPoLiecce MPOBEACHUS CaMOCTOSATENbHBIX PabOT, MUCHMEHHBIX ONPOCOB,

IPAKTUYECKUX  3aHSATHM, TECTUPOBAaHUA, a  TaKKe
WH/IMBUYaJIbHBIX 3a/1aHUH, IPOEKTOB, UCCIIEIOBAHUM.

BBITIOJTHCHUA

o0ydJarmuMucs

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 TUCHhMEHHBIC TMPUEMBI, HAXOAUTH MPHUOIUKECHHbBIE
3HAQYCHHUS BEIWYUMH U TOTPEUIHOCTH BBIYMCICHUN, CpPaBHUBATH
YHCIIOBBIC BBIPAKCHHUS;

® HAXOAWUTh  3HAUEHUS  KOpHS,  CTemeHd,  Jorapudma,
TPUTOHOMETPUYECKUX BBIPAXKEHUH Ha OCHOBE OIPEACIICHUS,
UCTIONB3YS. TIPU HEOOXOTUMOCTH HWHCTPYMCHTAIBHBIC CPEJIICTBA;

NOJIb30BAThCS  MPUOJIMIKCHHOM  OICHKOW TIPU  NPAKTUYECKHUX
pacyerax;
® BBHINOJNHATH  NPEOOpa30BaHUE  BBIPAKCHUH,  MPUMEHSSA

(GopMynbl, CBSi3aHHBIE CO CBOWCTBAMM CTEIEHeH, Jiorapudmos,
TPUTOHOMETPUUECKUX (PYHKIIMIA;

® UCNONb30BaThb MPUOOPETEHHbIE 3HAHUS M YMEHUS B
IPAKTUYECKON JIEATENbHOCTH U TOBCEJHEBHOM KM3HU  JUId
NPaKTUYECKUX pPacyeToB Mo QopmysaMm, BKIOYas (OPMYIIbI,

coJleprKalue CTEIICHH, paguKanel, aorapudmsl "
TPUTOHOMETpHUUYECKHE (YHKLUHU, UCHOIb3Yys NMPH HEOOXOAUMOCTH
CIIpaBOYHBIC MaTepHralibl u IIpocCT eHIme BBIYUCIIUTCIIBHBIC
YCTPOMCTBA;

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

e cTpouTh rpaduKyu U3yYEHHBIX (YHKIMNA, WUIIOCTPUPOBATH IO
rpaduky cBOICTBa 3J€MEHTApHBIX (YHKIIHII;

®  UCHOJb30BAaTh MOHATHE (YHKUMU U1 OMMCAHUS M aHaju3a
3aBUCUMOCTEN BEIUYMH;

® HCNONb30BaThb MPUOOPETEHHbIE 3HAHUS M YMEHUS B
MIPAaKTHYECKOW JEATENbHOCTM W TOBCEAHEBHOM JKM3HU  JUIA
ONHUCAaHHUs C TIOMOINBIO (YHKIUH pa3IMYHbIX 3aBUCHMOCTEH,
IpeCTaBIeHNs UX rpadMuecKu, UHTEPIIpeTaliy rpauKoB;

YHUCIOBBIX  (DYHKLUH,

®  HAaXOJUTh MPOU3BOIHBIC DJIEMEHTAPHBIX (YHKIUH;
®  LCNOJb30BAaTh MPOU3BOIHYIO AJI MPOBEACHUS MPUOIMKEHHBIX

OueHka 3a  yCTHBIM
OTBET

Bribopounass mpoBepka
TeTpazien

OreHka 3a yCTHBIA OTBET

O1eHKa 3a BBIIOJIHCHHE
oOyuarorei
CaMOCTOSTCIBLHOMI
paboThI

OneHka 3a BBIIOJIHEHUE
JIOMAIIIHETO 3a/1aHuUs
OneHka 3a BBINIOJHEHHUE
IPAKTHYECKON pabOThI

OreHKa 3a BBIIIOJIHCHHE
oOyuatoei
CaMOCTOSTCIILHOMI
paboTHI

O1eHKa 3a BBIIIOJIHCHHE
MPAKTHYECKON pabOThI

O1reHKa 3a BEINOJHEHHE

MPOBEPOYHOM  paboTHI;
OIICHKA TECTOBBIX
3aJIaHUi;

Bribopounast  mpoBepka
TeTpaaeu

OueHka 3a BBIIOJIHEHUE
oOyuarorei
CaMOCTOATEIIbHOMN
paboThI

Onenka 3a yCTHBIN OTBET
O1eHKa 3a BBIIIOJIHEHNE
oOyuaromiei
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BBIYMCIICHUM, pemaTh 3aJadyd MOPUKIAIHOIO XapakTepa Ha
HaXO0KIEHNE HanOOJIbIIEr0 ¥ HAaUMEHBIIIET0 3HAYEHHUS;

®  BBIYKCIATH B NPOCTCUIIUX CIydasx IUIOMAAHM U OOBEMBI C
KCIIOJIb30BAHUEM ONPEACICHHOTO UHTETpaa;

® HCNONB30BaTh MPUOOPETCHHBIE 3HAHUS ©W  YMEHHUS B
MPAKTUYECKOW JICITENBHOCTH W IIOBCEIHEBHOW IKU3HU  JUIS
peuieHusl 3aJad4, B TOM 4YHCIE COLMAIbHO-D)KOHOMHYECKUX U
bu3nYecKuX, Ha HauOOJbIIME W HAWMEHBIIWE 3HAYCHUS, Ha
HaXO0XJEHUE CKOPOCTH U YCKOPECHUS;

e pewmarh palMOHANbHbIC, TOKa3aTeNlbHbIE, JorapupMUUEcKue,
TPUTOHOMETPUYECKUE YPABHEHMs, CBOJALIUECH K JIMHEHMHBIM U
KBaJIpaTHbIM, a TAK)KE aHAJIOTUYHBIE HEPABEHCTBA U CUCTEMBI;

®  UCHOJB30BAaTh TpapUUECKUl METOJl DPEUICHUs ypaBHEHUH W
HEPaBEHCTB;

e u300pakaTb Ha  KOOPJIMHATHOM  IUIOCKOCTH  peEIICHUs
YPaBHEHUH, HEPABEHCTB U CUCTEM C ABYMs HEU3BECTHBIMU;

® COCTaBJSIT M  pellaTh ypaBHEHMS WM HEPABEHCTBA,
CBS3BIBAIOILME HEM3BECTHBIE BEJTMUMHBI B TEKCTOBBIX 3a/1a4ax;

® UCNONb30BaThb MPUOOPETEHHbIE 3HAHUS M YMEHUS B
IIPAKTUYECKOW JESATENbHOCTM W IOBCEAHEBHOM JKM3HU  JUIA
IIOCTPOCHUS W HCCIIENOBaHUS NPOCTEUIINX MaTeMaTHYECKHX
MOJICIICH;

e pemiarh npocTeiie KOMOWHATOpPHBIE 3aJaud  METOAOM
nepebopa, a Tak)Ke C UCIOJIb30BaHUEM U3BECTHBIX (POpPMYIT;

®  BBIUMCIIATH B MPOCTEUIIMX CIIy4dasX BEPOSATHOCTH COOBITHH Ha
OCHOBE IIOJICYETA YNCIIA UCXOI0B;

® UCNONb30BaThb MNPUOOPETEHHbIE 3HAHUS M YMEHUS B
MIPaKTUYECKON JESITEIIBHOCTH U MTOBCEJHEBHOM JKM3HU IS aHAJIA3a
peabHBIX YHCIOBBIX JAHHBIX, IPECTABICHHBIX B BUJIE TPa(PUKOB U
quarpamm, a Takxke i1 aHajdu3a UH(QOpMalMM CTaTUCTHYECKOIO
XapakTepa;

® pacno3HaBaThb Ha 4YepTeXax U MOJENAX NPOCTPAHCTBEHHBIE
(GOpMBI; COOTHOCHUTH TpPEXMEpPHbIE OOBEKTHI C HX ONHCAHUSAMH,
HN300paKCHUSIMU;

®  OIUCHIBaTh B3aMMHOE PACIOJIOKEHUE NMPSAMBIX U IUIOCKOCTEN B
IIPOCTPAHCTBE;

®  AHAJIM3HMPOBAaTH B  MPOCTEHIIMX
pacroyio’)keHre 00bEKTOB B IPOCTPAHCTBE;
e u300pakaTb OCHOBHBIE MHOTOIPDAaHHUKM U KpyTJjble Tena;
BBITMIOJIHATH YEPTEKHU 0 YCIOBUSAM 3aj1ay;

®  CTPOMTH NPOCTEHIINE CeUeHHs KyOa, MPU3MBbI, TUPAMHU/IBL;

e  pemarth IUIAHUMETPUYECKHE " nmpocTeimue
CTEPEOMETPUYECKUE 3aJaul Ha HaXOXKICHHE TIE€OMETPUUYECKUX
BEJIMYNH;

® 1CNONb30BaThb IPU PEIICHUU

IUTAaHUMETPUUECKUE (PaKThl U METOMBI;
® IPOBOJIUTH JOKA3aTECJIBHBIC PACCYKIEHUS B XOJIE PEIICHUs

cirydasax B3aMMHOC

CTEPEOMETPUYECKUX 3adad

CaMOCTOSITEIILHOM
paboThI

O1leHKa 3a BBINOJHEHHE
JIOMAIITHEro 3aJaHus

Bribopounast  mpoBepka
TeTpajen
OlneHKka 3a TECTOBBIE
3aJlaHus

OneHka 3a BBINOJHEHUE
IPAKTUYECKON pabOThI

OreHKa 3a BBIIOJIHCHHE
MIPOBEPOYHON pabOTHI
O1eHKa 3a BBIIOJIHCHHE
oOyuarorei
CaMOCTOSTCIBLHOMI
paboThI

O1eHKa 3a BBIIOJIHCHHE
TECTOBOM pabOThI

OreHKa 3a BBIMIOJIHEHHUE
MPAKTUIECKON pabOThI

Onenka 3a  yCTHBII
OTBET

O1eHKa 3a BBINIOJIHCHHE
oOyuatorei
CaMOCTOSTEILHOMI
paboTHI

OmeHka 3a TECTOBBIC
3aJaHus

Omenka 3a  yCTHBIM
OTBET

Bribopounast  mpoBepka
TeTpajen

OneHKa 3a BLINIOJIHEHHE
oOyuaroriei
CaMOCTOSITEIILHOMI
paboTbI

Omenka 3a TECTOBBIC
3adaHUuA

OreHKa 3a BLINOJHEHHE
IPAKTUYECKON pabOThI
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3a/1ay;

® HCNONB30BaTh MPUOOPETCHHBIE 3HAHUS W YMEHUS B
MPAKTUYECKOW JICITENBHOCTH W  IIOBCEIHEBHOW IKWU3HU  JUIS
uccienoBanusl  (MOJEIUPOBAHMS) HECIOXKHBIX — MPAKTUYECKUX
CUTyalluidi Ha OCHOBE HM3Y4YECHHBIX (OpMya M CBOUCTB GUryp, a
TaKk)Ke€ BbIUMCICHUS OOBEMOB U IUJIOLIAJIEH MOBEPXHOCTEH
MPOCTPAHCTBEHHBIX TEN TMPHU PEIICHUH TMPAKTHUYECKUX 3aj]ad,
UCIOJIB3YS MPU HEOOXOIUMOCTHU CIIPABOUYHUKH U BBIYUCIUTEIbHBIC
YCTPOMCTBA.

B pesynbrate ocBoeHHMsS Y4eOHOW IUCIMILIMHBI OOyYaromIUKCs
JIOJDKEH 3HATh:

e 3HAUEHHWE MATEMaTUYECKOW HayKu Juld peuleHusl 3ajad,
BO3HUKAIOIIKMX B TEOPUHM M IMPAKTUKE; LIUPOTY U B TO K€ BpeMs
OFPaHUYEHHOCTh NPHUMEHEHHUsS MaTEeMaTUYeCKMX METOJO0B K
AQHAIN3Y U HCCJIEIOBAHUIO IPOLIECCOB U SBJIEHUN B MPHUPOAE U
00I111eCTBE;

® 3HAUYECHHWE IMPAKTUKH U BOINPOCOB, BO3HUKAIOIIUX B camoi
MaTeMaTHKe Uil (OPMHPOBAHUS M Pa3BUTUS MaTEeMaTUYECKOH

HAYyKH; HCTOPHUIO Pa3BUTHUA IIOHATHUA quciia, CO31aHuA
MaTeMaTH4YICCKOI'O aHajm3a, BO3HUKHOBCHUA n Pa3BUTHA
T'COMCTpHUHU;

®  YHHMBEPCAJIbHBIA XapaKTep 3aKOHOB JIOTMKH MaTEeMaTHYECKUX
paccyXJIeHHI, UX MPUMEHUMOCTh BO BCEX OOJIACTSIX YEIOBEUECKOU
JIeATEIbHOCTH;

®  BEPOSITHOCTHBIN
OKpPY’aroIlero Mupa.

XapakTep Pa3IMYHbIX IPOLIECCOB

Onenka 3a  TECTOBbIE
3aIaHUS

Boibopounas  mpoBepka
TeTpazien

Onenka 3a BBINIOJTHEHUE
oOyyaroriei
CaMOCTOATEIIbHOMN
paboThI

O1ueHKa 3a BBINIOJIHEHNE
MPAKTHYECKHUX PaboT
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