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1. IMACIHIOPT PABOYEWM IMPOTPAMMBI JITUCIHUIIINHBI
B/1.04 «MaTemaTnka»

1.1. Ob6aacTh NpUMEHEHHUs! IPOrPAMMBI

Pabouas mporpamma aucuuIuiHel «MaTeMaTukay SBISIETCS 4acThI0 OCHOBHOM mpodec-
CHOHAJIPHOM 00pa30BaTeIbHON MPOTrPaMMBbl TIOJITOTOBKHU CICIIHAIMCTOB CPEIHETO 3BEHA IO CIie-
muanabHOCTAM 19.02.07 TexHOI0rus MOJI0Ka ¥ MOJIOYHEIX IPoAYKTOB, 19.02.08 TexHomorus Ms-
ca ¥ MACHBIX ITpoaykToB, 35.02.15 Kunonorus, 36.02.01 Berepunapus.

1.2. Mecto nucuuminHbl B cTpykType OITOII

Hucuunnuna BJ1.04 «Marematuka» sBISETCS y4eOHOW TUCHHUILTMHON 0053aTenbHOMN
npeaMeTHoi obnactu «Marematuka u uHpopmatuka» OI'OC cpennero obuiero oopa3oBaHus U
6a30BoM nUCIMIUIMHON oO1ieoOpa3zoBarensHoi nmoaroroBku CIIO u peanmusyercs B [ u Bo 11 ce-
MECTpax MPHU CPOKE MONyueHHUs: cpeHero npodeccuonanbHoro oopazosanus 3 roga u 10 mecs-
ueB (3 roga 6 mecsnes s cnennanbHocT «KuHomorusy).

1.3 Hean u 32724y AUCHMIUIMHBI, IVIAHMPYEMble Pe3yJIbTAThl OCBOEHHMSI Y4eOHOM
AUCUMILINHBI:

Coneprkanue TUCUMIUIUHBI «MaTemMaTHKa» HalpaBJICHO HA TIOCTUKEHUE CICAYIONIUX Ye-
aei:

— pa3BUTHE TPEICTABICHUN O COIMAIBHBIX, KYJIBTYPHBIX M HCTOPHYECKUX (pakTOopax
CTaHOBJICHUS MaTEMaTHKH,

— (hopMupoOBaHUE TOTUIECKOTO, ATTOPUTMUIECKOTO U MATEMATUIECKOTO MBIIILICHUS;

— (hopmupoBaHHEe YMEHHUI MPUMEHSTH MOJYYEHHbIE 3HAHUS MPH PEIICHUU Pa3TUYHBIX
3a/1a4;

— (opMHUpPOBaHKE TIPEICTABICHUN O MaTEMATHKE KaK YaCTH OOIICUETOBEYECKON KYIIbTY-
Pbl, YHUBEPCAIBHOM SI3bIKE HAYKH, MTO3BOJIAIOIIEM OMUCKHIBATh U U3y4aTh peajbHbIC MPOIECCHI U
SIBJICHUSL.

VYueOHnas aucuumiiuHa «MaTemaThKa) OpUEeHTHPOBAaHA HA JOCTHKEHHUE CIEAYIOUINX 3a-
aay:

— c(hopMHpOBAThH LIETOCTHOE MPEJICTABICHUE O MaTEMaTHKE, €€ POJIH B COBPEMEHHOM CU-
CTEME 3HAHUN U MUPOBOU KYJIBTYPE;

— U3Y4YUTh OCHOBHBIE MATEMAaTUUYECKHE MOHITHS, UCIIOIb3yEMbIE JIJIs ONMUCAHMS pa3iny-
HBIX [IPOLIECCOB U SIBJICHUIA;

— c(opMUpPOBaTH HABBIKH MPUMEHEHUSI MaTeMaTHUYECKUX METOJOB JIJIsl pEeLICHUs PaKTH-
YEeCKHUX 3a/1ad.

IInanupyeMble THYHOCTHBIE Pe3yJIbTATHI OCBOEHUS Y4eOHOMH AUCHMILINHBI:

— c(hOpPMHUPOBAHHOCTH MPEJICTABICHHUI O MAaTeMaTUKE KaK YHUBEPCAIBHOM SI3bIKE HAYKH,
CpEICTBE MOJICIIMPOBAHUS SIBJICHUN U TIPOLIECCOB, UJEAX M METOJaX MAaTEMAaTHKU;

— MOHMMaHUE 3HAYMMOCTH MAaTEMATHUKH JJII HAYYHO-TEXHUIECKOTO Tporpecca, chopmu-
POBAHHOCThH OTHOIICHHUS K MaTeMaTHKE KaK K YacTH OOIIedeIOBEUECKON KyIbTyphl Yepe3 3Ha-
KOMCTBO C UCTOPUEN Pa3BUTHS MAaT€MaTHUKH, SBOJIOIMEN MATEMAaTHUYECKUX UJIEH;

— Ppa3BUTHE JIOTHYECKOTO MBIINUICHUS, MPOCTPAHCTBEHHOTO BOOOPaXKCHUS, aJTOPHUT-
MUYECKOW KYJIBTYPhI, KpUTUYHOCTH MBIIIJIEHUS HA YPOBHE, HEOOXOAUMOM Il OyayIiei mpo-
(heccHOHANBLHOM e TEIbHOCTH, JJIs TPOAOIIKEHUsT 00pa30BaHUs M CaMOOOPa30BAHNUS;

— OBNAJCHHE MATEeMATHMYECKUMHU 3HAHUSIMH W YMEHHUSIMH, HEOOXOAMMBIMH B TIO-
BCETHEBHOU JKW3HHM, JUII OCBOCHHUS CMEKHBIX €CTECTBEHHO-HAYYHBIX TUCIUIUIAH U JUCIHILTAH
npodeccuoHaNBHOTO UKIIA, AJS MOMy4eHUs 00pa3oBaHUs B 00JacTAX, HE TPEOYIOIIUX yriIyo-
JICHHOM MaTeMaTH4YECKOM IIOTOTOBKH;



— TOTOBHOCTH M CIIOCOOHOCTh K 00pa30BaHMIO, B TOM YHCIIE CaMO00pa30BaHUIO, Ha MPO-
TSOKEHUH BCEH KU3HU; CO3HATEIHHOE OTHOIIEHUE K HEMPEPHIBHOMY O0OPa30BaHHUIO KaK YCIOBHUIO
YCHEIIHON PO ecCuOoHaNbHON U 00IIIECTBEHHON JeATeTbHOCTH;

— TOTOBHOCTh U CHOCOOHOCTh K CaMOCTOSITEIbHOW TBOPYECKOW M OTBETCTBEHHOU Jesi-
TEJIBbHOCTH;

— TOTOBHOCTh K KOJUIEKTUBHON paloTe, COTPYAHUYECTBY CO CBEPCTHMKaMH B oOpa-
30BaTeNbHON, OOIIECTBEHHO IOJIE3HOH, Y4eOHO-MCCIeI0BATENbCKOM, MPOSKTHOW U IPYIUX BHU-
Jax NesITeIbHOCTH;

— OTHONICHHE K MPOPECCUOHATBHON ACSITEILHOCTH KaK BO3MOXKHOCTH yYacTHsl B pellie-
HUU JIMYHBIX, OOLIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIICHAIIMOHAIBHBIX MTPOOIIEM.

H.]IaHI/IpyeMble METaNpeJIMETHBIC PE3YJIbTAaThbl 0CBOCHUSA y‘lQﬁHOﬁ AUCHUIIJINHBI:

— YMEHHUE CaMOCTOSITEJIbHO OMPENETATh LENU ESITEIIbHOCTH U COCTABIIATH IJIAHBI €S-
TEJTLHOCTH; CAMOCTOSITEIIbHO OCYIIECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JAEATEIHLHOCTH;
WCIIOBb30BaTh BCE BO3MOXKHBIE PECYPCHI JJIsS IOCTUKEHUS MOCTaBICHHBIX LEJEH U peanu3aiun
IJIAHOB JICSITEIBHOCTH, BIOMPATh YCIIEITHBIC CTPATETHH B PA3JIMYHBIX CUTYAIUIX;

— yMEHHE MPOJYKTUBHO OOINATHCS M B3aMMOJICHCTBOBAThH B MPOIIECCE COBMECTHOM JIes-
TEIbHOCTH, YYUTHIBATh MO3HUIMHU IPYTHX YYACTHUKOB AESITENbHOCTH, Y((EKTUBHO pa3peuiaTh
KOH()JIMKTHI,

— BJIaJICHUE HABBIKAMU ITO3HABATEIHLHOW, YIeOHO-HCCIIEA0BATEIHCKOW M IPOSKTHOM Aes-
TEIBHOCTH, HABBIKAMH Pa3pelIeHus: MpodsieM; CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITENIbBHOMY
MOUCKY METOJIOB PEIICHUS MPAKTHUYECKUX 3a7a4, TPUMEHEHHUIO PA3JIMYHBIX METO0B ITO3HAHMSI;

— TOTOBHOCTb U CIIOCOOHOCTh K CaMOCTOSITEJIbHOW HMH(POPMAIIMOHHO-TIO3HABATEIbHOMN
NESTENBHOCTH, BKIIOYas YMEHHE OpPHUEHTHPOBATHCS B PA3TUYHBIX HCTOYHHKAX HH(POpPMAIUH,
KPUTUYECKH OLICHUBATh M MHTEPIPETUPOBATH MH(POPMAIINIO, TIOJYIaEMYI0 M3 Pa3IUYHBIX HC-
TOYHHUKOB;

— BIIQJICHUE SI3bIKOBBIMU CPEJCTBAMH: YMEHHUE SICHO, JIOTMUYHO U TOYHO H3JIarath CBOIO
TOYKY 3PEHHUS, UCTIOIh30BaATh aJICKBATHBIC SI3IKOBBIC CPEJICTBA;

— BJIaJICHUE HABBIKAMH MO3HABATEIBHON pedIeKchy Kak OCO3HAHMs COBEPILAEMbIX JIeH-
CTBUU M MBICIUTENBHBIX MPOLECCOB, UX PE3YJbTATOB U OCHOBAHM, I'PAHUI] CBOETO 3HAHUS U
HE3HaHHUs, HOBBIX I103HABATEJIBHBIX 33/1a4 U CPEACTB ISl UX TOCTHIKEHUS;

— I1IeJIEyCTPEMIIEHHOCTh B MTOMCKAX U IMPUHATHUN PEIICHU, COOOPA3UTENBHOCTh U UHTYH -
LU, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUN; CIIOCOOHOCTh BOCIIPUHUMATh KpPacoTy U
rapMOHUIO MUpA.

I[lnanupyemMblie mpeaMeTHbIE Pe3yJbTAThI OCBOEHNSI YUeOHOH THCUMILINHBI:

3HATH/ IOHUMATh:

— 3HAUYCHUC MaTeMaTquCKOﬁ HayKI/I JUTA peH_ICHI/I}I 3aJa4, BO3HHKAIOIIHUX B TGOpI/II/I 158
MIPAKTUKE; IIUPOTY U B TO K€ BPEMs OIPaHUYCHHOCTh MPUMEHEHUS MAaTEeMAaTUYECKUX METOOB K
aHaJIN3y U UCCIIECOBAHUIO MPOIIECCOB U SBJICHHUM B MPUPOJIC U OOIIECTBE;

— 3HAYCHUC HpaKTI/IKI/I 158 BOHpOCOB, BO3HUKAKOIINX B CaMOfI MaTeMaTukKe IJisd (1)0pMI/IpO-
BaHMS W PA3BUTHS MaTEMaTHYECKOW HAYKH; UCTOPHUIO Pa3BUTHS IMOHATHUS 4YWCJIa, CO3JIaHUS Ma-
TEMATUYCCKOI'O aHaJIn3a, BOSHUKHOBCHUA U pa3BI/ITI/I$I FGOMeTpI/II/I;

— YHUBEpPCAJIbHBIN XapaKTep 3aKOHOB JIOTUKHA MAaTEMAaTUYECKHUX PACCYKIECHUU, UX MPHU-
MEHHMOCTDH BO BCeX 00JIaCTAX YEIOBEUECKOM NEATEILHOCTH;

— BEPOSITHOCTHBIN XapaKTep pazIMYHBIX IIPOLIECCOB OKPYKAIOIIETO MUPA;

yMeTh:

— BBITIOJHATH apu(PMETHUECKHE NEUCTBUS HAJl YACIIAMHU, COYETasi YCTHBIC M MMUCbMEHHBIC
HpI/IGMBI; HaXOIUTb HpI/I6J'II/I)KeHHLI€ 3HAUYCHUS BCJIMUYHUH U HOFpCI_HHOCTI/I BbI‘II/ICJIeHI/Iﬁ (a6co-
JIIOTHAsi © OTHOCUTEJIbHAS ); CPABHUBATh YHCIIOBBIC BBIPAKEHUS,



— HaxOJIUTh 3HAYEHHUs KOPHS, CTEINEHH, jJorapudma, TPUTOHOMETPUUECKUX BBIpAXKEHUN
Ha OCHOBE OIpEJeNICHUs], UCTIONb3Ys MPU HEOOXOJUMOCTH MHCTPYMEHTAJIbHbBIE CPEJICTBA; MOJIb-
30BaThCs MPUOIMKEHHOM OLEHKOH MPU MPaKTUYECKUX pacyeTax;

— BBINOJIHATH TPeoOpa30BaHus BbIpAXKEHUH, IPUMEHSISI (OPMYIIbI, CBSI3aHHBIE CO CBOM-
CTBaMHU CTENEHEH, JIorapu(MoB, TPUTOHOMETPHUUECKUX (YHKIIHIA;

— BBIYHCIIATH 3HaYCHHE (QYHKIMU IO 33JJaHHOMY 3HAYCHUIO apryMEHTa MPU Pa3IUIHbBIX
cnoco0ax 3aaHus GyHKLUY;

— OIpEeETsTh OCHOBHBIE CBOMCTBA YMCIIOBBIX (DYHKLUH, WIUTFOCTPUPOBATh UX Ha rpadu-
Kax;

— CTpOUTh TpadUKN U3yUYEeHHBIX (PYHKIUH, WILTIOCTPUPOBATH 1O TpaduKy CBOMCTBA dJie-
MEHTAPHBIX (QYHKIINH;

— HMCII0JIb30BaTh MOHATHE (QYHKIIMHU JIJIsl OMIMCAHUS U aHAJIN3a 3aBUCUMOCTEH BEJTUYNH;

— HaxOIWTh MPOHM3BOJHBIC JIEMEHTAPHBIX (DYHKIIHIA; UCTIOIB30BATh MPOU3BOIAHYIO JIJIs
M3y4eHUs CBOMCTB (DYHKIIHMI U TIOCTPOEHUS TPaHKOB;

— MPUMEHSATH MPOU3BOIAHYIO JUIsl TPOBEACHUS PUOIMKEHHBIX BBIUUCIICHUH, peliaTh 3a-
Jlauu MPHUKIIATHOTO XapaKTepa Ha HaXOXKICHUEe HanOOIbIIeTO U HANMEHBIIIETO 3HAUCHHS,

— BBIYHCISITH B MPOCTEUIINX CIIydasX IUIOMAId U 00BEMBI C UCIIOIB30BaHUEM OIpee-
JIEHHOT'O MHTeTrpaa;

— pemiath paluOHaJIbHBIE, MOKa3aTesbHbIEe, JorapuMuyeckue, TPUTOHOMETPHUUECKUE
ypaBHEHUSI, CBOJISIIMECS K JIMHEHHBIM M KBaIPATHBIM, a TAaK)KE aHAJIOTMYHbBIC HEPABEHCTBA U CH-
CTEMBI;

— HUCIIOJIB30BaThb Fpa(queCKI/Iﬁ MCTO/ PCIICHUSA ypaBHeHI/Iﬁ 1 HCPABCHCTB,

— K300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH PELICHHs ypaBHEHUI, HEPAaBEHCTB U
CHUCTEM C JIByMSI HEU3BECTHBIMU;

— COCTaBJIATh W pCUIATh YPAaBHCHHUSA W HCPABCHCTBA, CBA3LIBAIOIINEC HCU3BCCTHBLIC BCIIN-
YHHBI B TCKCTOBBIX (B TOM YHUCJIC HpI/IKJ'Ia,I[HBIX) 3agadax,;

— peuiath npocTeiiue KoMOMHATOPHBIE 3a7jaul METOJOM Iepedopa, a TaKKe C UCIOJIb-
30BaHMEM H3BECTHBIX (hOPMYT;

— BBIYUCIIATH B MIPOCTEUIINX CIIydasiX BEPOSTHOCTU COOBITHI Ha OCHOBE IMMOJICYETA YHCIIA
HCXOJIOB;

— pemiarh MIAHUMETPUYECKHUE U MPOCTEHIINE CTEPEOMETPUUECKUE 3a/lauyd Ha HaXOXKze-
HUE T€OMETPUYECKUX BETUYMH (JJIUH, YTIIOB, MIIOIAaAeH, 00beMOB);

HCIO0JIB30BaTh l'lplleﬁpeTeHHble 3HAHUHA U YMCHUHA B HpaKTquCKOﬁ JECATECJIBbHOCTHA
M NIOBCETHEBHOM KM3HHU JIJIS:

— MPaAKTHYECKUX PACUYETOB MO (GopMyiaM, BKIOYas (HOpPMYIbI, COAEp)KaIne CTETEHH,
pajuKaibl, JOrapu(gmsl U TPUTOHOMETpUYECKHE (QYHKLUH, HUCIOJIb3Ys NpU HEOOXOAMMOCTH
CIPAaBOYHBIE MaTEPUAIbl U IPOCTEHIIINE BHIUUCIUTEIBHBIE YCTPOIICTBA;

— ONHCAHMsS C MOMOIIBI0 (PYHKIUNA pa3NIUYHBIX 3aBUCHUMOCTEH, MPEICTaBICHUS UX Tpa-
(buuecku, HHTEpPIIpETAIINU TPaQHUKOB;

— MOCTPOCHUS U UCCIICAOBAHUA HpOCTGfIHIPIX MaTE€MaTH4YCCKHUX MOI[GJ'ICI\/'I;
— aHaJIM3a pCaJIbHBIX YUCJIOBBIX JaHHBIX, IPCACTABIICHHBIX B BUAC AUAI'PDAMM, Fpa(I)I/IKOB;
— aHaJiu3a I/IH(bOpMaI_II/II/I CTaTUCTUYCCKOI'O XapaKTepa,

— HuccienoBaHus (MOJEIMPOBAHUS) HECIOKHBIX MTPAKTUUYECKUX CUTYallui Ha OCHOBE
U3YyYeHHBIX (POPMYI U CBOMCTB QUTYD;

— BBIUUCJIEHUS] 00BEMOB M IUIONIA/IeH TOBEPXHOCTEH MPOCTPAaHCTBEHHBIX TEJl MPH pellie-
HUU NMPAKTUYECKUX 3a/1a4.



1.4. KosimyecTBO 4aCcOB HA OCBOeHHE YUeOHOH JUCIHIINHBI.

MaxkcumanbHON yueOHOH Harpy3ku oOydaromierocs (Bcero) 234 yacos, B TOM YHUCIIE:

- 00s13aTeIBHOM ayIUTOPHOM yueOHOI Harpy3Kku oOydatomierocs - 156 gyacos;
- CaMOCTOATEJILHOW paboThl 00yJaromerocs: — 66 yacos,
- KOHCYIbTamu — 12 qacos.

2. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI

2.1 O0béM TUCHUIIHHBI U BU/IbI YU4e0HOIl padoThl

O0bém yacos
Bup yuyeOHoii padoThl CEMECTp HUTOTO
1 2
MaxcuMmajbHast yueOHasi Harpy3Ka (Bcero) 102 132 234
Oos3aTe1bHas ayIUTOPHAsI ydeOHas1 HAarpy3Ka (Bcero) 68 88 156
B TOM YUCJIE:
TIEKIAH, YPOKU 34 44 78
nabopaTopHBIC 3aHATHS
MIPAaKTUYECKHE 3aHATHUS 34 44 78
CamocTtosiTeibHas padoTa 00y4aromerocs 28 38 66
(Bcero)
B TOM 4YHCJIC:
BEIIOJHEHUE IOMAITHUX 3aJaHUI 16 23 39
paboTa ¢ KOHCIIEKTaMH, y4eOHOW IHMTEepaTypoi 12 15 27
KoucyabTauuu 6 6 12
®opMa IPOMEKYTOYHON aTTECTALUM 10 U CIUTIIINHE Dk3amMeH | DKk3aMeH




2.2. TemaTuyeckuii nJjaH u copepxanue gucuummnasl b/1.04. MaTtemaruka

HaunmenoBanue
pa3esioB U TeM

Coaep:xxanue yueOHOro MaTepuasa, JJabopaTopHbie H NPAKTHYECKHE 3aHATHS,
camMocTosiITeIbHAsi padoTa 00y4arMuXcsH

Oo0LeM
9aCc0B

YpoBeHb 0CBOCHHS

0a30BbIi | yriryOJIeHHBIH

1 cemecTp

Paznea 1. Pa3zBuTHe NOHATHSA O YHCJIE

Tema 1.1.
Pa3Butue
HOHATHUS O YHUCIIE

Conep:xxanue yueOHoOro marepuaja: Beenenue, Llenbie yncna. MatemaTuka B Hayke, TeX-
HUKE M IPAaKTHUECKOH JesTenbHoCcTH. ey u 3anaun u3yuyeHus MaTeMaTUKU B yUPEKIEHU -
SIX HQYaJIbHOTO U CpeJIHero mpodeccuoHanbHoro oopazosanus. Parmonanbasie uncna. Jleit-
cTBUTENbHbIC yncna. [Ipubnmkennsie BerancineHus. [IpubmmkeHHoe 3HaUeHNE BETMYUHEI U
MOTPEITHOCTH NpuOImkeHuit. Mppammonaneabeie uucna. [leWictBurenbHbie yucia. Kow-
mekcHble yucia. CBOMCTBA oOmepanyy HaJ KOMIUIEKCHBIMHU 4YucliamH. JIeWMCTBUS ¢ KOM-
IJIEKCHBIMU 4YHclaMU. ['eomeTpuyueckass MHTEpIpETalus KOMIUIEKCHOrO 4ucia. TpuroHo-
MeTpuueckas (GopMa KOMIIJIEKCHOTO YHUCIIA.

HpaKanecmle 3ansaTua: Paborta c HECJIBIMU U pallUOHAJIIBHBIMU YUCJIAMHU, IIPOCTHIC
aﬂFeraI/IHCCKI/IC HeﬁCTBHH;
Haxoxnenue CYMMBI, pPa3HOCTHU, MPOU3ZBCACHUA N YACTHOTO KOMIIICKCHBIX YUCCII.

CamocrosiTesqibHasi padoTa 00y4arommuxcs:
PaGora ¢ koHCTIeKTaMu, y4eOHOI TuTepaTypoil (1o naparpadam, riaBam, yd4eOHBIX TI0-
coOui, yKa3aHHBIM MTPENOJaBATEIIEM).

I[OMaI[IHee 3aganue: IloaroroBka k MPAKTUYCCKHUM 3aHATHAM, PCIICHHUC 3aaa4d.

1,2 —

Paznen 2. ®yHKIUHU, UX CBOWCTBA M rPauUKH

Tema 2.1.
OyHKINH,
HX CBOMCTBA
U rpaduku

Conepxxanue yudeoHoro martepuana: Oyaknuu. OO0JIacTh ONpENETCHUS W MHOMKECTBO
3HaueHui; rpaduk ¢yakur, CBoicTBa (PYHKIIMH: MOHOTOHHOCTh, YETHOCTh, HEYETHOCTD.
[TpomexyTku BO3pacTaHus U yObIBaHUS, HANOOJBIIICE U HANMCHBIIIEE 3HAUCHUS.

O6parapie Qynkruu. Ob6macTh omnpeaesneHuss U 00JaCTh 3HAYCHHH OOpaTHOM (PYHKIIHH.
I'paduk obpatHO# GyHKITHU.

IIpakTnyeckue 3ansiTus: UreHue cBOWCTB (YHKIMU MO TpaguKy U NOCTPOEHUE I'pahuKOB
(GyHKIUH 110 UX CBOMCTBaM.

CamocrosiTesqibHasi padoTa 00y4YaroImmuxcs:
Pabora ¢ koHCniekTamu, yueOHOM IuTepaTypoi (1o naparpadam, riaBaM, y4eOHbIX MO-
coOwmii, yKa3aHHBIM MPETIOIaBaTEIIEM).

I[OMalIIHee 3aJJaHHuE: HOJIFOTOBK& K IMPAKTUYCCKUM 3aHATHUAM, PCIICHHUC 3aaa4.




Pa3nen 3. KopHu, cTeneHu u Jorapu@mbl

Tema 3.1.
O060061eHne
MOHATHUS CTEIIEHU

Coaepxanue yuyeOHoro marepuaja: CreneHb ¢ HaTypaJlbHbIM, LIeJbIM HoKa3aTeneM. Cre-
MeHb C palMOHAJIbHBIM MoOKa3zaTeaeM. KopHu HaTypaibHOW cTeneHu u3 uuciaa. CBoilcTBa
KOpHsI HaTypaJibHOU cTeneHn. CTeneHb ¢ JeUCTBUTEIbHBIM MOKa3zaTeneM. CBOMCTBa cTemne-
HU C JIeWCTBUTENBHBIM MOKa3zareneM. [Ipeobpa3oBanue palimoHaIbHBIX U UPPALIMOHATBHBIX
BbIpaxkeHHil. Perenre uppannoHanbHbIX ypaBHeHHH. [Ipeobpa3oBanne CTENeHHBIX U TOKa-
3aTeIbHBIX BHIPAKEHUM.

IpakTnuyeckue 3ansiTus: [Ipeobpa3zoBaHue BbIpakeHU, COJEpKAIUX CTENIEHU U KOPHU.
IIpeoOpa3zoBanue anredpandeckux BoipaxkeHuil. [IpeoOpa3oBanue paroHaIbHBIX U UppaIy-
OHAJIbHBIX BhIpaKeHH. Perienne uppanroHaabHbIX YpaBHEHHH.

CamocrosiTeqibHasi padoTa 00y4aroImmuxcs:
Pabora ¢ koHcniekTamu, yueOHOM IuTepaTypoi (1o naparpadam, riaBaM, y4eOHbIX MO-
coOwmii, yKa3aHHBIM MPETIOJIaBATEIIEM).

I[0Maumee 3aganue: IloaroroBka k MMPAKTUYCCKHUM 3aHATHAM, PCIICHHUC 3a1a4.

1,2

Tema 3.2.
Jlorapudmer u ux
CBOICTBA

Conep:xxanue yuyeonoro marepuaja: Onpexaenenue norapudma. OCHOBHOE Jiorapudmude-
ckoe ToxecTBo. [lecatuunblii morapudm. OcHOBHBIE CBOICTBa JorapudmoB. HatypanbHbiit
ngorapudm. Popmyna mnepexora OT OJHOIO OCHOBaHHSA Jorapudma K Jpyromy.
[TpeoOpazoBanue orapruMUIECKIX BBIPAKCHHI.

IIpakTnueckue 3ausaTus: [Ipeodbpazoanus torapudMuiyeckux BepaxkeHuil. JleciTuunbie u
HaTypayibHble Jorapudmel. [lepexon Kk HOBOMY OCHOBaHHIO.

CamocTosiTeibHasi padoTa 00y4yalouuxcs:
PaGora ¢ koHcnekTamu, yueOHOM IuTepaTypoii (1o naparpagam, riaBam, y4eOHbIX MO-
coOwmii, yKa3aHHBIM MPETIOIaBATEIIEM).

I[OMaI[IHee 3aganue: IloaroroBka k MPAKTUYCCKHUM 3aHATHAM, PCIICHHUC 3aaa4d.

1,2

Tema 3.3
Tloka3arenpHas u

norapuMuUIecKas
byHKIIIH

Conep:xxanue yyeoHoro marepuana: [lokazarenbHas ¢yukuust u ee coiictsa. Jlorapupmude-
ckas (DYHKIMSI U ee CBOMCTBa. PemeHue moka3aTenbHBIX ypaBHEHHH W HepaBeHCTB. lIpocreiimme
norapupMHUEcKre ypaBHEHHS U HEPABEHCTBA.

IpakTnyeckue 3ansaTus: Pemenue norapupMudecknx ypaBHEHUH W HepaBeHCTB. Pere-
HHUE M0KA3aTEIbHbIX YPABHEHNUN U HEPABEHCTB.

CamocrosiTesibHAsA pad0Ta 00y4YAKOIIMXCSH:
Pabota ¢ koHcriekTamu, yaeOHOM auTepaTypoi (mo maparpadam, riiaBam, y4eOHBIX TT0-
coOuii, yKa3aHHBIM MPETIOaBATEIIEM).
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’ I[OMaHIHee 3aganue: Ilonroroska k MPAKTUYCCKHUM 3aHATHAM, PCIICHHUC 3a1a4.

Pa3nen 4. DiieMeHTHI KOMOMHATOPUKH

Tema 4.1. Copeprxanue y4eOHOIro MaTepuaJa: 1,2 _
DNIeMEHTHI OcHOBHBIE MOHATHSI KOMOMHATOPUKU. 3a/1a4M HA TOJICYET YMCIIa pa3MEIIeHUH, epecTaHo-
KOMOMHATOPUKH |BOK, cOYeTaHM. Penrenne 3ana4 Ha nmepedop BapuanToB. @opmyna 6uHoma HeroToHa.
IIpakTHyeckue 3ansTus: Pemenue 3agau ¢ NpUMEHEHHEM OCHOBHBIX MOHATUI KOMOMHA-
TOPHUKH.
CamocrosiTesqibHasi padoTa 00y4Yarommxcs:
Pabora ¢ koHcniekTamu, yueOHOM IuTepaTypoi (1o naparpadam, riaBaM, y4eOHbIX 110-
coOwmii, yKa3aHHBIM MPETIOIaBATEIIEM).
Jomamnee 3aganue: [loaroToBka Kk MpakTHUYECKUM 3aHSITHUSM, PEIICHHUE 337a4.
2 cemecTp
Pa3znen 5 OcHOBBI TPUTOHOMETPUM
Tema 5.1. Coaep:xxanue yuyeOHoro marepuana: Pagnannas mepa yria. [IoBopoT Touku BOKpyr Hayda- 1,2 —
OCHOBHBIE na koopauHat. CUHYC, KOCUHYC, TAHT'€HC U KOTaHI'€HC YMCcia. 3HaYCHUs U 3HaKU 3HAYEHUH.
(hopmyIbl OCHOBHbBIE TPUTOHOMETPUYECKHE TOXKIECTBAa. 1pUroHOMEeTpuuYeckue (yHKIMH YTIOB & u
TpUrOHOMETpUH | - & .

@®opMyIbl IBOMHOTO U NOJOBUHHOIO yria. CHHYC, KOCUHYC U TAHI'€HC CYMMBbI U Pa3HOCTH
nByX yrioB. CymMMa M pa3HOCTb CMHYCOB M KOCHMHYCOB. DOpMyIibl MPUBEICHHUS.
[IpeoOpazoBaHus MPOCTEUIITUX TPUTOHOMETPUUECKHUX BHIPAKCHHI.

IIpakTHyeckue 3aHATHSA: Pemenne ynpaXXHEHUI Ha OCHOBHBIE TPUTOHOMETPUYECKUE TOXK-
nectBa. [IpeoOpazoBaHe TPUTOHOMETPUIECKUX BBIPAKCHHUN C MCIIOIH30BAHUEM OCHOBHBIX
TPUTOHOMETPUUYECKUX TOXkAECTB. [IpeoOpazoBaHus TPUrOHOMETPUUECKUX BBIPAXKEHHUM C UC-
nojp30BaHueM (popmyn npusenenus. [IpeodbpazoBanre TPUTOHOMETPHUECKUX BBIPAKEHUH C
WCTIOJIB30BaHUEM (OPMYIT TPUTOHOMETPHH.

CamocTosiTesqibHasi padoTa 00y4arommuxcs:
Pabora ¢ koHCniekTamu, yueOHOM IuTepaTypoi (1o naparpadam, riaBaM, y4eOHbIX MO-
coOwmii, yKa3aHHBIM MPETIOJIaBaTEIIEM).

I[OMaI[IHee 3aJlaHHE: HO,Z[FOTOBKB_ K INPAaKTUYCCKUM 3aHATUAM, PCIICHUC 3a/1a4.

10




Tema 5.2. Conep:xxkanue y4eOHOro mMarepuaa: APKCHUHYC, apKKOCHMHYC, apKTaHreHc uucia. lIpo- 1,2 —
Tpuronomerpu- | creifline TPUrOHOMETPUUECKUE ypaBHEHHs. TpuroHomerpudeckue ypaBHeHUs. CrocoOsbl
YECKUE pewenuii. [IpocTeiinme TPUroHOMETPUYECKUE HEPABEHCTBA.
YPpaBHCHII 1 TpakTHYecKHe 3aHATHS: Penenne MpocTeiImIX TPUTOHOMETPHYECKNX ypaBHEHHMIT. Perre-
HCpaBCHCTEA HUE TPUTOHOMETPHUUECKUX YPaBHEHUH.
Pemrenne TpuroHOMETpUYECKUX YPABHEHNN U HEPABEHCTB.
CamocTrosiTesqibHasi padoTa 00y4aroImmXxcs:
Pabora ¢ koHCniekTamu, yueOHOM IuTepaTypoi (1o naparpadam, riaBaM, y4eOHbIX 110-
coOwii, yKka3aHHBIM TPETIOIaBaTEIIEM).
Jomamnee 3aganue: [1oAroToBka K NpakTUUECKUM 3aHSITHUSM, PELICHHUE 3a]a4.
Tema 5.3. Conep:xxanue yueoHoro marepuasa: O6iactb onpeneseHuss © MHOKECTBO 3HAUCHHUH TpH- 1,2 —
Tpuronomerpuue-| roHOMeTpHUUecKUX (QyHKIMNA. UETHOCTH, HEUYETHOCTH, MEPUOAUYHOCTh TPUTOHOMETpUYE-
cKue QyHKIIMU ckux pyHkumit. CBoiicTBa (yHKIMHM Y = COSX U e€ rpaduk. CBoiicTBa QyHKIHMH Y = SINX
u e€ rpaduk. CoiicTBa pyHKIMHU Y = tgX U e€ rpaduk.
[IpeoOpaszoBanus rpadukoB. [lapamienbHBI MEpeHOC, PACTIKCHHE W CXKATHE BJIOJb
0Cel KOOpAUHAT.
IIpakTHYecKHe 3aHATHSA:
[ocTpoenue rpadukoB TpuroHomeTpuueckux GyHkuuit. [IpeodpazoBanus rpadukos.
CamocrosiTesibHasi padoTa 00y4Yaommxcs:
Pabota ¢ xoHcniekTamu, yaeOHO# auTepaTypoi (o maparpadam, riiaBam, y9eOHBIX TT0-
coOui, yKa3aHHBIM MTPETNOaBaTeNIeM).
Jomamnee 3aganue: [loaroToBka K NpakTUUYECKUM 3aHSTHUSM, PELICHUE 33]a4.
Pa3nes 6. Hauana matemaTu4yeckoro aHajim3a
Tema 6.1. Coaep:xxanue yuyeoHoro marepuasia: [lpousBognas. [louarue o mpousBonHoit GyHKIUU, €€ 1,2 —
[pousBoznHas u eé |pusndecknit cMbICiL. [Ipon3BOHBIC CyMMBI, Pa3sHOCTH, POU3BECHUS, YacTHOro. IIponssox-
npuMenenne | HPI€ OCHOBHBIX DJIEMEHTAPHBIX ¢byuxnuii. [IpousBonnbie koMno3unuu QyHkuuu. I'eomerpu-

YECKUH CMBICT MPOU3BOAHON. YTI0BOM KOA(PGUIMEHT. YpaBHEHHE KacaTelIbHON K rpaguky

GyHKIUH.
Bospacranne u yObiBaHWe (QyHKIUH. DKCTpeMyMbl (QyHKIMH. BTOpas mnpousBomHas, ee

reoMeTpuueckuii 1 ¢usnueckuii cMmbici. [IprMeHeHne NpPOU3BOJHONW K HCCIEI0BaHUIO
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¢ynkuuii 1 nocrpoeHuto rpaduxos. Haubomnpiiee u HauMeHbllee 3HAYEHUS (YHKIINU.
[IprmMepbl MCIOIB30BaHMS MTPOM3BOAHOM TSI HAXOXKICHMS HAMIYYIIEro pemieHus B Mpu-
KJIQ/IHBIX 33Jla4ax.

IIpakTnueckue 3aHATHA: HaxoxIeHue NpPoU3BOAHBIX (DYHKIMM, HCHONB3Ys NpaBUIIa 5

muddepennupoBannsi. Haxoxnenue yriioBoro kod¢g@UIMEHTa KacaTeldbHOW K Tpaduky

¢ynkuun. CocTaBlieHHE ypaBHEHHSI KacaTelbHOW K rpaduky ¢ysknuu. MccrnemoBanue

GYHKIMM [py MOMOILIM TNPOM3BOJHOM M mocTpoeHue ux rpadpukoB. Haxoxnenue

HaMOOJIBIIET0 ¥ HANMEHBIIETO 3HAUYCHUN (PYHKIIUH.

CamocrosiTesqibHasi padoTa 00y4Yarommxcs:

Paborta ¢ xoHcmekTamu, ydaeOHOU nuTepaTypoi (mo maparpadam, riaBaM, ydeOHBIX T0- 2

cOOMii, yKa3aHHBIM NIPENOAABATEIIEM).

Jomamnee 3aganue: [loaroToBka K IpakTUUYECKUM 3aHATHUAM, PELICHUE 3a1ad. 3
Tema 6.2 Conep:xxanue ydeOHoro marepuaja: IlepBooOpasHas, mpaBmiia HaXOXIEHHUS, OCHOBHOE 6 1,2 —
Huterpan CBOIcTBO mepBooOpa3Hoil. KpuBonuueitnas Tpaneuus u e€ miuomans. Materpan. @opmyna

Hrrorona—/Jleitonuna. Berancnenune unrterpanon. [IlpuMeneHune onpeneaeHHOro HHTErpaia

JUISL HAXO0XKJICHUS TUIOIIAIH KPUBOJIUHEWUHON TPANIELUH.

IIpakTnyeckue 3ansaTus: HaxoxaeHue 1miomany KpUBOJIUHENHON Tpanenyy. Beranciienue 6

UHTETPAJIOB.

CamocrosiTesqibHasi padoTa 00y4YaroImuxcs: 2

Pabora ¢ xoHcmekTamu, yueOHOM nuTepaTypoit (mo maparpadam, riaBaMm, yueOHBIX MO-

coOwmii, yKa3aHHBIM MPETIOIaBaTeIIEM).

Jomamnee 3aganue: [loaroToBka kK NpakTUUYECKUM 3aHSITHUSM, PELICHHUE 33]a4. 4

Pa3znen 7. YpaBHeHUs U HEPABEHCTBA

Conep:xanue yueOHoro marepuaJia: PaBHocuiibHOCTh ypaBHEeHUH. OCHOBHBIE IPUEMBI pe- 6 1,2 —

nieHui ypaBHeHU. CucTeMbl ypaBHEHUN. PaBHOCUIIBHOCTD CUCTEM YpaBHEHUH.

Hepaenctaa. O61acTh 1OMYCTUMBIX 3HAYCHHUI HEPABEHCTB, METO/bI PELIICHNs] HEPABEHCTB
IIpakTHyeckue 3aHATUA: PerieHue ypaBHEHUN 1 HEPABEHCTB. 12
CamocrosiTesqibHasi padoTa 00y4aroImmxcs: 3
Pabora ¢ xoHcmekTamu, yueOHOM nurepaTypoil (o maparpadam, riaBam, yueOHBIX MO-
coOwmii, yKa3aHHBIM MPETIOIaBATEIIEM).

Jomamnee 3aganue: [loaroToBka kK IpakTUUYECKUM 3aHATHUAM, PELICHUE 3a1a4. 5
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Pa3nen 8. 'eomeTpusi

Tema 8.1

Conepixanune yueoHoro marepuaa: Bepmmael, pedpa, rpaHu MHOrorpaHHuka. Pa3zeeprka.
MHororpanssle yriasl. Bemmyknsie MHOrorpanauku. [Ipusma. Ilpssmas u HakiIoHHAs npus-
Ma. [IpaBunbnas npusMma. [lapannenenunen. Ky6. Iupamuna. [lpaBunbpHas nupamua.
VYceuennas nupamuna. Terpasap. Hununap u konyc. YceueHHbld KoHyc. OCHOBaHUE, BBICO-
Ta, OOKOBas MOBEPX- HOCTh, 0Opazymomas, pazsepTka. OceBble CEUCHHS U CEUSHMS Mapa-
nenpHble ocHOBaHMIO. I1lap, chepa, ux ceueHus

IIpakTHyeckue 3anaTHA: POPMYIIBI IUIOLAAN IOBEPXHOCTEN MHOIOTPAHHUKOB, IMJIMHAPA
U KOHyca, tiomaau chepbl. @opmyiibl 00beMa MHOIOIrPaHHUKOB.(KyOa, IpSMOYTOJIbHOTO
napajuiesenunesa, pu3Mbl, tuanHapa.) opmMyiel o0bemMa nupamuaa u konyca. opmybl
IUIOINA M NOBEPXHOCTEH IMIMHApa U KoHyca. PopMyiibl 00beMa 1mapa U MIoua u cepsbl.

CamocTosiTesibHAs padoTa 00y4aKOIIMXCSH:
Paborta ¢ xoHcmekTamu, yaeOHOU nHuTepaTtypoi (rmo maparpadam, riaBaM, y4eOHBIX T0-
coOui, yKa3aHHBIM MIPETOaBaTeIIeM).

I[OMalIIHee 3aJJaHHuE: HOJIFOTOBK& K IMPaKTUYCCKUM 3aHATHUAM, PCIICHHUEC 3aaa4.

1,2

KoncyabTanuu

12

Bcero

234

VYposenv oceoenus npocmasisemces nanpomue OudaKmu4eckux eOuHuy.

s xapakmepucmuku yposHs 0C80eHUs Y4eOH020 Mamepuana UCnoIb3yomcs ciedyiouue 0003HAYeHUsL:
1 — o3nakomumenvHwlll (V3HABAHUE paHee U3YUEHHbIX 00bEKMO8, C8OUCMNE);

2 — penpoOyKmugHblil (8blN0IHeHUe OesIMeTbHOCMU N0 00PA3YY, UHCIPYKYUU UTU OO PYKOBOOCHEOM)

3 — MPOIyKTUBHBIN (TJTAHUPOBAHUE M CAMOCTOSITEIbHOE BBIIIOJIHEHUE IESITETbHOCTH, pelIeHHe TPOOJIEMHBIX 3a7a4
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3. YCJIOBUs PEAJIMBALIUUA ITPOTI'PAMMBI TN CHUIIJIMHBI

3.1. O6pa3oBaTe/ibHBbIE TEXHOJOTUH

3.1.1. O6pa3oBaTenbHbIE TEXHOJIIOTHH, IPUMEHSIEMBIC B TIPOIIECCE M3YYCHUS TaHHOH

JUCITUTLTAHBI:
- MOAYJIBHBIC TCXHOJIOTHHU:
- TCXHOJIOTHA KPUTUYCCKOT'O MBINIJICHU A,
- TEXHOJIOTHS TIPOOJIEMHOT0 00yUYEHNS,
- I/IH(bOpMaL[I/IOHHO-KOMMYHI/IKaTI/IBHLIG TCXHOJIOI'HH,
- KEHC-TEXHOJIOTUN.

HpI/IMeHeHI/Ie JaHHBIX TEXHOJIOTUHA MO3BOJIUT COKpATHUTL BPCMCHHLBIC 3aTpaTbl Ha
MOJATOTOBKY OOYYArONIUXCSI K YU€OHBIM 3aHATHAM; OyIyT CIOCOOCTBOBATH (DOPMUPOBAHUIO
KITIOYEBBIX KOMIICTCHIIMN, a TaKKe MOJYyYEHHUI0 KauyeCTBEHHO HOBOTO 00pa3oBaTEIbHOTO
NPOAYKTa KaK KBHHTICCEHIIMM BCEX KIFOYEBBIX KOMIIETEHIIMH, BOCTPEOOBAaHHBIX B COBpE-

MEHHOM OOIIECTBE.

3.1.2. Vicnonb30BaHue aKTUBHBIX U MHTEPAKTUBHBIX ()OPM MIPOBEACHUS 3aHATHIA

Cemectp Bun 3ansaTus AKTUBHBIC 1 HUHTEPAKTHBHbIE (DOPMBI IPOBEACHUS
3aHATHH
1 cemectp Ypok [TpoGnemuas nekmus mo TeMe «Pa3BuTHe MOHITHS O
YHUCIIe».
Ypok TBopueckue 3amanus 1o reme «OyHKIHHA UX CBOM-
CTBa U rpadukm».
VYpox [Tpo6nemHuas neknust o teme «OmnpenencHue Jora-
pudma. OcHOBHOE JOrapuPMHUIECKOE TOXKIESCTBOY.
Ypok AHanM3 KOHKPETHBIX CHUTyaluil (kKeHc-MeTon) Io
TeMe «3IJeMEeHTbl KOMOUHATOPUKI.
2 cemecTp VYpox TBopueckue 3aganust no TeMe «OCHOBBI TPUTOHO-
METPUNY.
Ypox AHanmu3 KOHKPETHBIX CHUTyallud (KeWc-MeTo[) II0
teMe «[IponsBoaHas U ee MpUMEHEHUE.
Ypok VYuebHast auckyccust mo teme «llepBooOpasHast u
UHTETpa».
Ypok AHanu3 KOHKPETHBIX CHUTyalud (KeWc-MeToj) Mo
TeMe «YpaBHEHUS U HEPABEHCTBAY.
VYpox TBopueckue 3aganus 1o reme « MHOrorpaHHUKN.

3.2. TpeGoBaHMsA K MUHUMAJIBLHOMY MaTepPHAJIbHO-TEXHHYECKOMY 00ecnedeHUI0

YueOHast ayuTOpHsl AJIsl MPOBENEHUS 3aHATUH JEKIIMOHHOTO, CEMHU-
HApCKOro Tuila, TCKyli€ro KOHTPOJId 1 HpOMe)ICYTOHHOﬁ aTTeCTallnuu,
CaMOCTOATENBHON paboThl, KOHCYIbTalNK «KaduHeT MaTeMaTHKH 1
uHGOPMATHKWY. KOMIUIEKT yueOHOW MebenH, NeMOHCTPaluOHHOE
o0opynoBaHue, yaeOHO-HArJsIIHbIE TTOCOOMS, KOMITBIOTEPHAS TEXHU-
Ka ¢ BO3MOXXHOCTBIO TIOJKJIFOUeHUs K ceTu "UHTepHeT" n obOecrneue-
HUEM JIOCTyNa B 3JEKTPOHHYIO HH()OPMAIMOHHO-00pa30BaTEeIbHYIO
cpeny, HUCmoib3yeMoe mporpammuoe obecmeuenue: MS Windows,
Office MS Windows, DrWeb ES, 7-Zip, MediaPlayer Classic, Google
Chrome / Mozilla Firefox / Internet Explorer, ALT Linux,
LibreOffice.

VYuebHast ayquTOpuUs AJIsl CAMOCTOSITENBHOM pabOThl: KOMIUIEKT yueb-
HOH MeOemnu, IEMOHCTPAIMOHHOE 000pyI0BaHNEe, YIeOHO-HATIISAHBIC
1ocoOusl, KOMITBIOTEPHAsl TEXHUKA C BO3MOKHOCTBIO MOJKIIIOUEHHS K

394087, BopoHexckast 0071acTb,
r. Boponex, yn. Tumupsizesa, 1.
21, a.103

394087, BopoHexckas 00J1acTh,

r. Boponex, yn. Tumupsizesa, 1.
21, a. 103 (¢ 16.00 mo 20.00)
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cetn "UnTepHer" u obecrnieueHneM JOCTyMNa B 3JIEKTPOHHYIO HHQOP-
MAaIMOHHO-00Pa30BaTeNbHYI0 CpEly, HUCIONB3yeMOe MPOrpaMMHOE
obecrieuenue: MS Windows, Office MS Windows, DrWeb ES, 7-Zip,
MediaPlayer Classic, Google Chrome / Mozilla Firefox / Internet
Explorer, ALT Linux, LibreOffice.

3.3. UudopmanuonHoe odecrnedeHue OOy4YeHUs1 (IIEPEUCHb PEKOMEHIYEMbBIX
yueOHbIX u3aHuil, UHTepHeT-pecypcoB, TONOJHUTEIBHON JIUTEPATYPhI)
OCHOBHBIEC HCTOYHUKHU:

1. MypasuHn I'.K. Anrebpa u Hauana MaTeMaTUYECKOT0 aHain3a. ba3osblil ypoBeHs. 10
kiacc: yueonuk / I'.K. Mypasun, O.B. MypaBuna. — 6-¢ u3z., crepeotun. - M.: JIpoda, 2019. —
285 c.: . — (Poccuiickuii yueOHUK).

2. Mypasun ' K. Anrebpa u Hauana MaTeMaTH4ecKoro aHanu3a. ba3oBsiil ypoBeHb. 11
kiacc: yueOnuk / I'.K. Mypasun, O.B. Mypasuna. — 7-e u3., ucmp. - M.: JIpoda, 2019. — 188,
[4] c.: mn. — (Poccuiickuii y4eOHUK).

3. lanassa MaTemartuka [31eKTpOoHHBIN pecypc]: Yuebnuk / Jlagasu - Mocksa: U3na-
TenabcTBO "OOPYM", 2019/ - 544 c. [DU] [DBC 3Hanuym].

4. boromosioB H. B. MaremaTuka [3nexrponnsiii pecypc]: Yueouuk st CI1O / Boromo-
noB H. B., Camoiinenxko I1. W. - Mocksa: FOpaiit, 2020 - 401 ¢ [DU] [DBC IOpaiiT]

IIO]'[OJIHI/[TQJI])HI)IG HCTOYHUKH:

1. bapaymkun B. B. DnemenTs! Boiciieit MaTreMaTHk. YueOHUK. B 2-x Tomax. 1, Mare-
MaTuka. DJIEeMEeHTHI BeIciie MaTtemaTuku: YueOuuk: B 2 tomax Tom 1 (CIIO) - Mocksa: OOO
"KYPC", 2017 - 304 c. [DU] [OBbC 3nanuym].

2. bapaymkus B. B. DnemenTs! Boicel MaTeMaTHKH. YueOHUK. B 2-x Tomax. 2, Mare-
MaTuKa. DJIEMEHTHI BbIclIei MmaTreMaTuku: Y4ueOHuk: B 2 Tomax Towm 2 - Mocksa: OOO
"KYPC", 2017 - 368 c. [DU] [9BC 3nanuym].

3. llunayes, B. C. Martemartuka : YueOnuk u npaktukyM / [llunages B. C. ; mox pen.
TuxonoBa A. H. — 8-e u3n., mep. u qom .— DneKTpoH. gaH. — Mocksa : M3narensctBo FOpaiiT,
2019 .— 447 .— (Ilpodeccuonanproe odbpazoanue). [DU] [DBC IOpaiit ].

4. T'yces B. A. T'eomerpus : Yuebnoe nocodue / I'yce B. A., Koxyxos U. b., [Ipokods-
eB A. A. — 2-e u3[., ucup. 1 A00 .— DJEKTPoH. 1aH. — Mockaa : MznatensctBo KOpaiit, 2019
.- 280 .— (IIpodeccuonansHoe obpazosanue) [DU] [IBC IOpaiir ].

MeTonnqecm/le H31aHusA

1. Meronuueckue yka3zaHus JUJISl CaMOCTOSITENIbHON paboThl 00ydaromuxcsi MO JIUCLU-
wimHe "Marematuka" (cpeaHee obiiee obpa3zoBaHue, 6a30Bas AUCHUILIMHA) IS 00yJarOMIUXCs
M0 CTEIHATBHOCTAM CpPeAHETo MpodecCHoHaIBHOTr0 00pa3oBaHus [IIeKTpOoHHBIN pecypce] / Bo-
POHEKCKUI TOCyJapCTBEHHBIN arpapHblii yHuBepcuTeT; [cocT. B.IL. Ilanukuii. - Dn€KTpoH. Tek-
croBeie naH. (1 ¢aiin : 172 K6). - Boponex: BopoHexxckuit TocyaapcTBEHHBIA arpapHbId YHH-
BepcureT, 2018. - 3arnBue ¢ TUTYIBHOrO 3KpaHa. - CBOOOAHBIN gocTyn U3 uHTpacetn BI'AY. -
TexcToBbIi daiin. - Adobe Acrobat Reader 4.0. -
URL:http://catalog.vsau.ru/elib/metod/m146608.pdf>.

Hepnozln‘{ecm/le H31aHusA
1. BecrtHuk BOpOHe)KCKOFO rocyaapCTBECHHOI'0 arpapHoro yYHHUBCPCHUTCTA:. TCOPETUYUC-

CKM W HAayYHO-TIpAaKTHYECKUH >KypHan / Boponex. roc. arpap. yH-T - BopoHex:
BI'AY, 1998-
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2. Becrauk Boponexkckoro rocymapctBernoro yuusepcurera. Cepust: @usnka. Mate-
MaTuKa: [HaydHbId )xypHaI| / peakoin.: baes A.Jl. (r. pexa.) u ap. - Boponex: Bopo-
HEXXCKUI rocyaapCTBEHHBIN yHUBEpUTET, 2020 [DU]
MatemaThka 1 MaTeéMaTU4eCKOE MOJEIMPOBAHUE: HYYUHO-NIPAKTUUYECKUI pELEH3H-
PYEMBIH XypHAJI: CETEBOE Hay4dyHOe m3faHue / Yupeautenb: HammoHambHBIN Diek-
tpoHHO-MHpOopMarmonusiii Koncopmmym (HOMKOH) - Mocksa: HarmmoHanbHBIH
OnexrponHo-Uudpopmannonnsiit Koncopunym (HOMKOH), 2020 [OU]

Ilepeuyenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIMOHHOU ceTu «AHTEepHETY,
HEeO0XO0AUMBIX /IJIsl OCBOCHHS THCHMILINHBI.

1. DnektpoHHBIC

library.vsau.ru/)

MOJTHOTEKCTOBBIE  pecypchl  HayuHoid

oubmmoreku BI'AY  (http://

YueOHblit Ne HanmMeHoBaHUE JOKYMEHTA ¢ YKa3aHHEM PEKBU3U- Cpoxk aeiicTBusA
roj n/n TOB
2019/2020 | 1. Kontpakt Ne 488/11Y ot 16.07.2019 (OBbC «JIAHb») 24.09.2019 —
24.09.2020
5 Konrtpakr Ne 4204 3BC/959/1Y ot 24.12.2019 (OBC | 01.01.2020-31.12.2020
' «ZNANIUM.COMp»)
3 Konrtpakr Ne 1184/1Y ot 28.12.2018 (OBC «ZNANI- | 01.01.2019 —
' UM.COMpy) 31.12.2019
4 Konrpaxt 358/1Y ot 24.05.2019 (OBC IOPAMT) - | 01.08.2019 -
' CIIO 30.07.2020
5. JoroBop Ha 06e3B03Me3THOE NCTIOIH30BAHNE TIPOH3BE- 01.08.2019 —
nennii B OBC FOPAUT Ne 7-1V or 11.06.2019 30.07.2020
6. Kontpaxt Ne 487/11Y ot 16.07.2019 (OBC IPRbooks) 01.08.2019 - 31.07.2020
7. Kontpakt Ne 919/11Y ot 22.10.2018 (OBC E-library) 22.10.2018 —
21.10.2019
8. Konrpaxt Ne 878/11Y ot 28.11.2019 (OBC E-library) 28.11.2019-27.11.2020
9. Horosop Nel01/H3b5/2097 ot 28.03.2017 (Haumonans- | 28.03.2017 -28.03.2022
Has dJ1eKTpoHHas 6udmmoTeka (HOB))
10. Kontpakt Ne 416//1T ot 17.07.2019, DnexkrpoHHbIE 17.06.2019 -
(hopMbI yueOHUKOB M31aTeNbCTB «IIpocBeeHme, 16.07.2022
«Pycckoe cioBoy, «Jlpodar, «Benrana-I"pad» (CI1O)
11. JluniensuonHbIi KOHTpPakT Ne 0622/9b-19/466/11Y ot 02.07.2019 —
02.07.2019 (OnektpoHHas OMOIMOTEKA U3ATEILCTBA 01.07.2022
«Axanemus») (CI1O)
12. Jluensnonnsiit kouTpakt Ne 761/1T ot 17.10.2019 | 17.10.2019 - 16.10.2022
(DnexTpoHHBIe (OopMBI YUeOHMKOB M3AaTenscTa «lIpo-
cgemienue) (CI1O)
13. AKT BBOJIa B 3KCILTyaTaIMi0 DJIEKTPOHHOM OnbmmoTekn | beccpodno
BI'AY Ne 33 o1 19.01.2016
2020/2021 | 1. Kontpakt Ne 503-1V ot 14.09.2020. (OBC «JIAHb») 14.09.2020 —
13.09.2021
2. Konrpakt Ne 420456¢-959-/1V ot 24.12.2019. (OBC 01.01.2020 —
«ZNANIUM.COM») 31.12.2020
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3. KonTtpaxt Ne 391 ot 03.07.2020. (35C FOPAUT — 01.08.2020 —
(CIIO)) 31.07.2021

4. Kontpakt Ne 392 ot 03.07.2020. (35C FOPAMT — 01.08.2020 —
(BO)) 31.07.2021

5. Konrpakt Ne 426-/1V ot 27.07.2020. 9bC (OBC 01.08.2020 —
IPRbooks) 31.07.2021

6. Kontpaxt Ne 878/11Y ot 28.11.2019 (OBC E-library)

28.11.2019-27.11.2020

7. Horosop Nel01/H3b5/2097 ot 28.03.2017 (Haumonans- | 28.03.2017 -28.03.2022
Hast dJieKTpoHHas Oubnuorteka (HOB))

8. Kontpakt Ne 416/11T ot 17.07.2019, DnekrpoHHbIC 17.06.2019 —
(opMbl yueOHNKOB m3aTenbeTB «lIpocBerenney, 16.07.2022
«Pycckoe cioBoy, «Jlpodar, «Benrana-I"pad» (CI1O)

9. JIunensnonHbit koHTpakT Ne 0622/3b-19/466/1Y ot 02.07.2019 -
02.07.2019 (OnexrponHas OMOIMOTEKA U3AATETHCTBA 01.07.2022
«Axanemus») (CI10)

10. Jlunensnonubiii koHTpakt Ne 761//1T ot 17.10.2019
(OnextponHbIe popMBI YIeOHNKOB M3MaTenbcTBa «1Ipo-

17.10.2019 - 16.10.2022

ceemenney) (CI10)
11. AKT BBOJIa B OKCIUTyaTaIuio DIeKTpoHHOM oubnuorekun | beccpodno
BT'AY Ne 33 ot 19.01.2016
2. I[IporpamMHoOe oOecrieueHre 00IIero Ha3HAYCHHS
No HasBanue Pasmemenne
1 | Oneparronnsie cuctembl MS Windows / Linux g{f AYB JIOKAJIbHOM — cCTH
5 | Haketsr opucueix npwioxkenuit Office MS Windows / | TIK B nokanbHO# ceTu
OpenOffice BIr'Ay
[Mporpammer miis mpocmoTpa daitmos Adobe Reader / DjVu | TIK B jokanbHOW — ceTH
3
Reader BIr'AY
4 | Bpaysepsr Google Chrome / Mozilla Firefox / Internet Ex- | [IK B nokanbHO# ceTH
plorer BIr'Ay
IIK B JOKaNbHOH CceETH
5 | ArtuBupycHas nporpamma DrwWeb ES BLAY
. I[IK B noxanpHON ceTu
6 | IIporpamma-apxuBarop 7-ZIp BLAY
7 Mynberimeana npourpeiBarens MediaPlayer Classic ITK B nokanbHol cern
BIr'Ay
8 [Tnarpopma onnaitH-00yuenus eLearning server HK B stokanbroii ceti
BIr'Ay
9 Cucrema xommbroTepHoro tectupoBanust AST Test 1K 5 HO];(IEJXJSH,OH et
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JUCHUIIJIMHBI

4.1. ®opMbI M METO/IbI KOHTPOJISI U OLIEHKH Pe3yJIbTATOB 00y4eHHs

TeKyH_[I/Iﬁ KOHTPOJIb YCIICBACMOCTHU U OLICHKA PE3YJIbTATOB OCBOCHUA JUCIUITIMHBI
OCYIICCTBIACTCA IIPCIIOAABATCIIEM B IIPOLCCCE IIPOBCACHUMA HpaKTquCKHX.SaHHTHﬁ u
KOHTPOJIbHBIX pa60T, TCCTUPOBAHUA, @ TAKIKC BBIITOJIHCHUA O6yanOLHHMHC$I UHAUBUAY-
aHBHBD(SaHaHHﬁ,HpOCKTOB,HCCHeﬂOBaHHﬁ.

Pe3yabTaThl 00y4yeHust
(ocBOCHHBIC YMEHHUS,
YCBOEHHbIE 3HAHMS)

@opMBbI M METOIBI KOHTPOJISI U OIIEHKHU Pe3yJIbTATOB
o0yueHuUs

YMmenus:

dopMa KOHTPOJIA

IMoxka3zarenu

BBITIOJIHATh  apU(METHUCCKUE
JIICHUCTBHS HAJ YHCIIaMH, COYe-
Tass YCTHbIE U IHUCbMEHHbIC
MIPUEMBl; HAaXOIUTh NpPUOIH-
’)KEHHBIC 3HAYE€HUS BEIUYMH U
IOrp€IIrHOCTU BBIYUCIICHUN
(abcomroTHasE ¥ OTHOCHUTEIb-
Hasl); CpaBHUBATb YHUCIIOBbIE
BBIPAYKEHUSI

OreHka pe3yabTaToB WHIHU-
BHJIyaJIbHOTO OTpOca.
OueHka pe3ysbTaToOB TECTO-
BBIX 3aJaHUH.

O1leHKa  BBIIOJHEHHUS
MalllHUX 3aJaHuil.

HO-

Brmmonnenue pgeidicTBHU  Han
YUCJIAMHU M PACYETOB IO OIpe-

NEJIICHUI0 OTHOCUTEILHOU U
abcooTHOU HOTPEIIHOCTH
W3MEpPEHUI

HaxOQUTh 3HAYEHUS KOpHI,
CTeNeHH, jorapudma, TpUro-
HOMETPUYECKUX  BBIPAXKECHUN
Ha OCHOBE OIpE/EICHUs, HC-
MOJIB3ys MPH HEOOXOIUMOCTH
MHCTPYMEHTAJIbHBIE CPEJICTBA;
MIOJIb30BATHCS MTPHOIMKEHHOM
OLICHKOW MpH MPaKTUYECKUX

pacueTax

OueHka pe3yJbTaToOB UH/U-
BH/1yaJIbHOT'O OIpoca.
OreHka pe3ysbTaToB TECTO-
BBIX 3aJaHUM.

OneHka pe3yiabTaTOB
TPOJBHON PabOTHL

KOH-

BBITIOJIHATh  TPE0Opa30BaHUs
BBIp@XEHUH, npumeHsis ¢op-
MYJbl, CBSI3aHHBIE CO CBOWi-
CTBaMHU cCTeleHeH, morapud-
MOB,  TPUTOHOMETPUYECKHX

byHKINN

OneHka pe3yabTaTOB UHAM-
BHU/yaJIbHOTO OIIpOcCa.
OneHka pe3yabTaToB TECTO-
BBIX 3aJaHUM.

Ouenka pe3yJbTaTOB
TPOJILHOU pabOTBHI.
OrneHka pe3ynbTaToB dK3aMe-
Ha.

KOH-

YMeHue NnpuMeHsTh CBOMCTBA
CTEeNeHe, TorapupmMoB 1 Tpu-
TOHOMETpUYecKue  (popmyIbl
JUISL  PEIICHUS] TMPAKTUYECKUX
3a7a4

BBIUUCTIATh 3HA4YCHHE (YHK-
UM 110 33JaHHOMY 3HAYCHUIO
apryMeHra Ipd pasJIMYHbIX
crioco0ax 3aaHus GyHKIUN

OueHka pe3yJabTaToOB UH/IU-
BUAYaJIbHOT'O OIIpoca.
OueHka pe3ysbTaToB TECTO-
BBIX 3aJaHUM.

YMeHue onpenensaTh Crnocod
3amaHusg QYHKIUU U HaXOIHTh
€e 3HAaueHUEe IO 3aJaHHOMY
3HAYCHUIO apryMEHTa.

ONpENENATh OCHOBHBIE CBOMi-
CTBa YUCIIOBBIX (DYHKITHIA, WII-
JIOCTPUPOBATh UX Ha rpadu-
Kax

OneHka pe3ylbTaToOB UHAU-
BUyaJIbHOTO OIIpoca.
OueHka pe3ysibTaTOB TECTO-
BBIX 3aJaHUH.

CTPOUTHh TpaUKU H3yYEHHBIX
GyHKUIMH,  WUIIOCTPUPOBATH
o rpapuKy CBOWCTBa JJie-
MEHTApHBIX ()YHKIIMH

OreHka pe3ysabTaToB TECTO-
BBIX 3aJaHUM.
OreHKa pe3ynbTaToB TECTO-
BBIX 3aJIaHUH.

YMeHue cTpouth M MPOU3BO-
IUTh TipeoOpa3oBanue rpadu-
KOB (YHKIWH;, HAXOIUTh 00-
paTHyto (QYHKIHIO; oOmpene-
JSTh MO TpaduKaMm CTemneH-
HOH, MOKa3aTeIbHON M TPUIO-
HOMETPUYECKNX (DYHKIUI Oc-
HOBHBIE CBOMCTBA.
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HCIIONIb30BaTh MOHATHE (DYHK-
AU UIA OMMCAHUS U aHaIHu3a
3aBUCUMOCTEN BEJINYNH

OueHka pe3ynbTaTOB UHAM-
BUJ1yaJIbHOT'O OIpoca.
OreHka pe3ysbTaToB TECTO-
BBIX 3aJaHUM.

HaXOJUTh IPOU3BOJHBIE HJle-
MEHTapHbIX (QyHKUMH; HC-
I10JIB30BaTh IPOU3BOJHYIO JUIS
M3Y4YEHHUS CBOMCTB (YHKIMH U
MOCTPOCHUS I'pauKOB

OueHka pe3yJIbTaTOB TECTO-
BBIX 3aJaHUH.

OneHka pe3yabTaToB TECTO-
BBIX 3aJaHUM.

OneHka pe3ynbTaToB
TPOJBHON PabOTHL
OrneHka pe3ynbTaToB dK3aMe-
Ha.

KOH-

MIPUMEHATH NPOU3BOJHYIO IS
NPOBEACHUS TPUOTMKEHHBIX
BBIYMCIICHUM, pellaTh 3aJadu
IIPUKIIAJHOTO Xapakrepa Ha
HaXOXXJCHUE HamOOJIbIIETO U
HaVMEHBILET0 3HAYECHUS

OreHka pe3ysabTaToB TECTO-
BBIX 3a/IaHUU.

OreHKa pe3ylbTaToB TECTO-
BBIX 3aJaHUH.

Onenka pe3ynbTaToOB
TPONBHON PabOTHI.

KOH-

VYMeHue 3amuchlBaTh M HC-
[0JIb30BaTh (POpPMyYNBI U Tpa-
Bwia  jauddepeHunpoBaHUs
JUISL HaxOXAEHHS IPOU3BOJ-
HBIX; HCCJIEN0BaTh U CTPOUTh
rpaduk GYHKIHMH C TOMOUIBIO
MIPOU3BOIHOM;

BBIYHCIIATH B HpOCTCﬁIHPIX
ClIydasax Iuiomanua u 00BEMBI
C HCIOJIb30BAHHUEM OIIPCAC-
JICHHOT'O MHTCIrpaJia

OreHka pe3yabTaToB TECTO-
BBIX 3a/IaHUU.
OreHka pe3ysbTaToB TECTO-
BBIX 3aJaHUM.

YMeHue npuMeHsTh GopMyJIb
JUIA BBIUMCIIEHUS IUIOLIANIEN U
00BEMOB

peuiaTh pallMOHAJIBbHBIC, MMOKA-

3aTebHbIe, norapudmuye-
CKHE, TPUTOHOMETPUUYECKUE
ypaBHEHHUs, CBOJALIMECT K

JIMHEHHBIM U KBaJApaTHbIM, a
TaK)XC aHAaJIOTMYHBIC HEPABCH-
CTBa U CUCTCMbI

OueHka pe3yabTaToB TECTO-
BBIX 3aJ]laHUM.

OreHka pe3ysbTaToB TECTO-
BBIX 3aJJaHUMH.

OneHka pe3ysiabTaTOB
TPOJBHON PabOTHI.
OrneHKa pe3ysbTaToB dK3aMe-
HAa.

KOH-

UCNOJIb30BaTh  IpaduyecKuii
METOJ| PELICHUS YPaBHEHUHN H
HEPaBEHCTB

OneHnka pe3ynbTaTOB HHM-
BUyaJIbHOTO OIpoca.
OueHka pe3yiabTaTOB TECTO-
BBIX 3aJaHUH.

n3o0pakaTh Ha KOOpIWHAT-
HOM  IUIOCKOCTU  PELUCHUS
YpaBHEHUH, HEPABEHCTB U
CUCTEM C JIByMsl HEU3BECT-
HBIMH

Onenka pe3ynbTaTOB HHM-
BH/TyaJIbHOTO OTIpoca.
OrneHka pe3yabTaToB TECTO-
BBIX 3a/IaHUU.

COCTaBJIATh M peIllaTh ypaBHE-
HUS U HEPaBEHCTBA, CBA3bIBA-
JOIIlME€ HEW3BECTHBLIE BEIUYH-
HBI B TEKCTOBBIX (B TOM YHCIIC
MIPHUKIIAIHBIX) 3a/1a4axX

OneHka pe3yapTaToOB MHIU-
BUYaJIbHOTO ONpoca.
OneHka pe3yabTaToB TECTO-
BBIX 3aJaHUH.

Paznuuate BUIBI ypaBHEHUN U
HEPaBEHCTB, YMETb BbIOpPAThH
cnoco0 perrenus. [IpumeHsTH
METOJUKY COCTaBIICHUS ypaB-
HEHUW IpHU pELICHUH 3a/ady;
BIaJeTh IpadUYecKUM MeTO-
JIOM pEILIEHUs] YPaBHCHUM.

pemaTh mpocTennme KoMmOu-
HAaTOpHBIE 3aJjaud  METOAO0M
nepebopa, a TakkKe ¢ HCIOJb-
30BaHHEM U3BECTHBIX GOPMYI

OneHka pe3ylnbTaToOB MHAU-
BUyaJbHOTO OTpOca.
OueHka pe3yiabTaTOB TECTO-
BBIX 33/IaHUMU.

BBIYMCIISITH B MPOCTEHIINX
Cy4asix BEpPOSITHOCTH COOBbI-
TAW Ha OCHOBE IOJCYETA YHC-

OneHka pe3ynbTaTOB HHIM-
BUIyaJILHOTO OTIpOCa.

[Tpumenenue dhopmyn u npa-
BUJI KOMOWHATOPUKH JIJIS Pe-
[ICHUS TPAKTUYECKUX 3a/1ay .
YMeHue BEIYUCIATD BEPOSIT-
HOCTH COOBITHH.
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J1a UCXO0J0B

OueHka pe3yiabTaTOB TECTO-
BBIX 33/IaHUMU.

pemath IaHUMETPUUECKHE U
MPOCTEUIIINE CTEPEOMETPUYE-
CKHE 3aJjaud Ha HaXOXKJEHHUE

OueHka pe3yabTaTOB UHIU-
BUyaJIbHOTO OIIpoca.
OueHka pe3ysabTaToB TECTO-

YMeHue mNpou3BOIUTH HEOO-
XOJIUMbI€ U3MEPEHHS U pacue-
TBI

FEOMETPUUYECKHUX BEJIMYHUH | BBIX 3aIaHUM.
(MH,  YraoB,  IUIOWIAJCH, OueHka pe3yinbTaTOB dK3aMe-
00BEMOB) Ha.
3HaHuA: dopMa KOHTPOJIA IHoka3atenu
3Ha4YeHHEe Marematnyeckor | OleHka pe3yiabTaToB MHAU- | JleMOHcTpanuss yMeHHM O

HAyKd I peLIeHHs 3ajaady,
BO3HUKAIOUIUX B TEOPUH U
NPAKTHKE; IUPOTY U B TO XKe
BpeMsI OIPaHUYEHHOCTh MPH-
MCHCHUA MAaTEMAaTHYCCKHUX
METOJIOB K aHAJIM3y M Hccie-
JTOBAaHUIO IIPOLIECCOB U SIBJIE-
HUI B IpUpozie U 00IecTBe

BHIYaJIbHOTO OTpOca.
OneHka pe3yabTaToB TECTO-
BBIX 3aJJaHUM.

Onenka pe3ynbTaToB
TPOJILHOU pabOTHI.
OrneHka pe3ynbTaToB dK3ame-
HAa.

KOH-

3HAYEHUE MPAKTUKU U BOMPO-
COB, BO3HUKAIOIIMX B caMoi
MaTteMaThke s GopMHUpOBa-
HHUS U pa3BI/ITI/I$I MmaremMaruye-
CKOM HayK{; UCTOPHUIO pa3BU-
TUA IIOHATHUA 4YUCJIa, CO3daHUsA
MaTeMaTUYEeCKOI0 aHaJIn3a,
BO3HUKHOBCHHUA WU pa?,BI/ITI/Ii[
T€OMETPHUHU

OneHka pe3ynbTaTOB HHIM-
BHJIyaJIbHOT'O OIpOca.
OueHka pe3yabTaToB TECTO-
BBIX 3aJaHUM.

OueHka pe3yiabTaTOB
TPOJILHON PaOOTHI.
OrneHka pe3ynbTaToB HK3aMe-
HA.

KOH-

YHUBEPCAIBHBIN XapakTep 3a-
KOHOB JIOTUKM MaTreMatTudc-
CKUX paCCY)XICHH, WX TIpH-
MEHHMOCTb BO BCEX 00JaCTAX
YeJ0BEYECKON NeATEILHOCTH,

OneHka pe3ylbTaToOB UHAU-
BUyaJIbHOTO OMpOca.
OrueHka pe3ysabTaToB TECTO-
BBIX 3aJaHUH.

OueHka pe3yiabTaTOB
TPOJBHON PabOTHI.
OrneHka pe3ynbTaToB dK3aMe-
Ha.

KOH-

BEPOSITHOCTHBII XapakTep
pa3IuYHBIX MPOLIECCOB OKPY-
KAIoIIero MUpa

Onenka pe3ynbTaTOB HHM-
BUyaJIbHOTO OMpOca.
OrneHka pe3yabTaToB TECTO-
BBIX 3aJaHUM.

Onenka pe3ynbTaToOB
TPOJILHON PaOOTHI.
OrneHka pe3ynbTaToB dK3ame-
Ha.

KOH-

IIPEJICTABICHUM MaTeMaTUKU
KAaK 4aCTH MUPOBOMU KYJIBTYPBI
U O MECTe MaTeMaTUKH B CO-
BPEMEHHOM MUDE.
JlemoHcTpaus BJIAJICHUS
HAaBBIKAMHM QJITOPUTMHYECKOTO
MBILLUICHHUS.

JleMOHCTpaluss yMeHUN ompe-
JEJSITh METOJ, PELLEHUS 3a1a4.
JleMOHCTpaluss yMeHUH pas-
OuBaTh INpoliecc pelleHus 3a-
Jlayyl Ha 3Tarbl

JleMoHCTpanus yMEeHUH Haxo-
JIUTh U OLIEHUBATHh BEPOSITHO-
CTH HACTYIUICHHS COOBITHH B
MPOCTEUIINX  MPAKTUYECKHUX
CUTYaIUAX

4.2. Kputepuun OLeHKH pe3y/JbTAaTOB 00y4eHUsl

4.2.1 KpuTrepuu OlleHKHM 3K3aMeHa

OueHka 3K3amMeHaTopa,
YpOBEHb

Kpurepun

KOTIHUYHO», BBICOKHI Ypo-
BCHb

06yqafomm710;1 IOoKa3aJ MpPOYHbIC 3HAHHA OCHOBHBIX ITOJIOXKC-
HUH yqe6H0171 AUCHUIIIIMHBI, YMCHUC CAMOCTOSATCIBHO PCIIATH

20




KOHKPETHBIE MPAKTUYCCKUE 3a/1a4l TMOBBIIICHHON CIIOKHOCTH,
CBOOOMHO HCIMONB30BaTh CHPABOYHYIO JUTEPATYpy, IeIaTh
000CHOBaHHEBIE BLEIBOJIBI

«XOpOouIo», MOBHIIICHHBIMN

YpOBEHB

OOyuaromuiicsi mokaszajl MPOYHbIE 3HAHWS OCHOBHBIX ITOJIOXKE-
HUN y4eOHOM AUCIHUIUTUHBL, YMEHUE CaMOCTOSATEIBHO pelIaTh
KOHKPETHBIE IPAKTHUUECKUE 3a/1a4H, IPEyCMOTPEHHBIE pabodeil
MIpOrpaMMOM, OPUEHTUPOBATHCS B PEKOMEHJIOBAHHOM CIIPaBOY-
HOM JMUTepaType, yMEEeT MPaBUIbHO OLIEHUTH IOJIyYE€HHBIE pe-
3yJbTaThI.

«YIOBJIETBOPUTEIBHOY, TIOPO-
TOBBIA YPOBEHb

OOyuaronmiicsi 1Mokaszajg 3HAaHHE OCHOBHBIX ITOJIOKEHHH y4eO-
HOM NHCUMIUIMHBI, YMEHHE IOJYYUTh C MOMOIIBIO MPENoJaBa-
TeJl NPAaBUIBHOE PEIICHHE KOHKPETHOM NMPAaKTHUYECKOW 3aJayu
U3 YHcTa MpeyCMOTPEHHBIX paboueil mporpaMMoil, 3HaKoM-
CTBO C PEKOMEHIOBAaHHOM CIIPABOYHOM

«HEYIOBJIETBOPUTEIILHOY,

ITpu oTBeTe 00yd4aromIErocs: BhISBUIMCH CYIIECTBEHHBIE MpoOe-
Jbl B 3HAHMUSIX OCHOBHBIX IOJIO)KEHUH Y4eOHOW IHCUUIUIMHBI,
HEYMEHHE C IIOMOILIbIO MPENOJaBaTEeNsl MOJIYUYUTh IPAaBUIBHOE
pellIeHNEe KOHKPETHON MPaKTHUYECKOM 3aJady U3 4Yucja Mpeay-
CMOTpPEHHBIX paboueil mporpaMMol y4eOHOM AUCIUTUINHBI

4.2.2 Kputepuu olleHKH TECTHPOBAHMSI

Crynenu ypoBHel OTinuuTenpHble IPU3HAKU [Toxa3zarens oneHku cdop-
OCBOEHUSI KOMIIETEH- MHUPOBAHHOM KOMITETCHIINU
ANZ0%1
OOyuaronuiicst BOCIIPOU3BOIUT OCHOB- He menee 55 % 6annoB 3a
[Toporossrii HbIE IOHSTHS, CIOCOOEH (HOPMYIHPOBATH 3aJ1aHMS TECTA.
(YLOBJIETBOPUTENBHO) | OCHOBHBIE TEOPEMBI U 3aBUCUMOCTH Ma-
TEMaTHKH
OOyuaromuiics BbISBISET B3auMocBsizu, | He menee 75 % 6anios 3a
[TponBUHYTHIH KJIaccu(UIUpPyeT, YHopsA0UUBaeT, UH- 3aJlaHus TeCTa.
(xopo110) TEepHPETUPYET, IPUMEHSET Ha IPAKTUKE
POV ICHHBIN MaTEpHal.
OOyuaromuiics aHanu3upyet 3ananaeii | He meree 90 % Gamos 3a
Bricokuii MaTepuall, IPaBUJIbHO OLIEHUBAET U IPO- 3aJlaHus TecTa.
(oTMuHO) THO3UPYET €ro penieHne, CBo0OIHO Bia-
JIeeT IPeIMETOM
OOyuaromuiicst mOKa3bIBaeT HU3KOE 3Ha- | MeHee 55 % GauioB 3a 3a-
Komnerenuus ve .
HHE TEPMUHOB U OCHOBHBIX MOHATHH Ma- JTaHUS TECTa.
chopmupoBaHa
TEMaTHKH
4.2.3 KpuTepuu oleHKH KOHTPOJBHBIX padoT
OreHka, Kpurepun
YPOBEHb
«OTIMYHO», BBICOKUH ypo- | PabGoTa, BbINOIIHEHHAs TOJHOCTBIO 0€3 OIMOOK 1 HE10UYETOB
BEHb
«XOPOIIOY, NOBBIIIEHHBIN | PaboTa, BRIOTHEHHAS TONHOCTHIO, HO TPH HAJUYWU B HEH HE
YPOBEHB OoJiee OJTHOW HErpyOOM OIMMOKK M OJHOTO HEIo4YeTa, He Ooiee

ABYX HCAOYCTOB

«YAOBIIETBOPUTEIBHO», TIOPO-
TOBBIA YPOBEHb

OOyyaromuiicsi MPaBUIILHO BBIMOJIHII He MeHee 2/3 Bceil pabo-
THl WIH JONMYCTHJ He Oojee OoxHOW rpy0ol OIMOKH M JBYX
HE/I04eTOoB, He Oosiee ofHOU rpy0oii 1 oHOMN Herpy0oii omOKu
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«HEYJIOBJIETBOPUTEIILHOY, \ OO0 y4aroIHiAcs MPABUIBHO BBIMOJIHEHO MeHee 2/3 Beeit paboThl \

4.2.4 Kputepuu OueHKH YCTHOTO ONMpoca

Onenka Kpurepun
BBICTaBIISIETCSL 00YYArOIEMYCsl, €CIIM OH YETKO BBIPAXKAET CBOIO TOUY
«OTIUYHOY 3peHHs [0 pacCMaTPUBAEMBbIM BOIIPOCAM, IPUBOJISi COOTBETCTBYIO-

1I1E IPUMEPBIL.

BBICTABJISICTCS 06y‘IaIOHIGM}’C$I, €CJIM OH OOITYCKACT OTACIBbHBIC 110~

«XOpPOoUIO»
I'pC€IIHOCTH B OTBETC.

BBICTABJISIETCS 00Y4aIOIEMYCsl, €CIM OH OOHApYyKUBAeT MpoOeJbl B

«KYAOBJICTBOPUTECIIBHO»
3HaHHUAX OCHOBHOI'O yqe6Ho-nporpaMMHoro MaTcpuraa.

BBICTaBJIIETCS O0YJIAIOMIEMYCS, €CIIM OH OOHAPY)KMBAET CYLIECTBEHHBIE
mpo0esibl B 3HAHUSIX OCHOBHBIX TMOJIOKEHUI MaTeMaTUKH, HEYMEHHUE € T0-
MOIIIBIO MPENONABATENS MMONYYUTh NPAaBWIBHOE PEIICHNE KOHKPETHOW Ipak-
TUYECKOM 33aJ]auyl M3 YHCa MPEeTyCMOTPEHHBIX pabodel mporpaMMoi.

«CHEYOOBJICTBOPUTEIIEHO»

4.3. OueHo4yHble CpeaCTBA AJs NMPOBeIeHHs TEKYIIero KOHTPOJsl yCIeBaeMOCTH
4.3.1. TecroBble 3agaHus

Paszgen |. PasBuTHe moHsATHA O YHCIe

[EEN

4
1. Bemmonuure aeiictBus: 8 +2 -3
5

ot |
w

2. Bemognure neiicteus: 1 -1

47
3. BelnmoHUTE IEHCTBHS: § . } = E .
8 9 16
4. BeImonHUTE ACHCTBUA: 8,4 )
2,8-1,2

5. lano: z; =3+1, z,=-1+3i, Torna Momyib NPOM3BENCHUS | Z; - Z, | paBeH ...

6. KommuiekcHoe uncno 1+ 2i B TpUrOHOMETpHUYECKOH (opme r(COS(p +isin(p) UMEET MO-
JyJIb, PABHBIM ...

1.5 3.1
2. J3 4. 5

Pasznen 2. ®yHKkuuu, X CBOMCTBA M rpadukun

1. Ha ogHOM U3 clieytonX puCyHKOB U300paxkeH rpaduk HeYeTHOM QYHKIUHU. YKaXHUTe 3TOT
PHUCYHOK.
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2. YKaXuTe MHOKECTBO 3HAYECHUI
¢yHKuuy, rpaduk KOTOpoil n300paxeH
Ha PUCYHKE.

1) [=37)
2) [-3,-2] U |2 5]
3) [-43]

4) [-4-1)u(-1; 3]

3. Haiinure oGnacth onpezeneHus

f(x)=—22—,
3-¥x

1) [0; 3) U (3;+x)

2) [0; + )

3) [0; 81) U (81; +x)

4) (—o; 81) U (81; + )

byHKIIUN

4. Vkaxwure rpaduk QyHKIMU, BO3pacTarolien Ha otpeske [—3; 2].

1) 1 y W

2)
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5. Vkaxure rpaduk HeYeTHON QYHKITHH.

2)

4)

Pa3jnen 3. Kopuu, crenenu u jgorapugmsl

1 1
I a3
Om?.-m 2
1' JllpUUlYllU ﬁblk /MCHIL C m_3
9
) 9m’ 2 9m 3 9 4 —
m
2. Boruuciure: 4\}48~27.
1) 36 2) 18 3) 6 4 12
2 4

3. [Ipe/iCTaBbTe B BUAC CTEIICHU Bhipaxerne 55 -53

©J|oo
|

1) 259 2) 59 3 25° 4 52
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3
4. Beluucnure: 252 — 0,25.
1) 37,25 2) 14,75 3) 124,75 4) 26,25

3 3
5. YIIpOCTHTE BBIpAKEHHE 2502 . 5b% .

1) 5b° 2) 25b 3 335b2 4) 5b

6. Haiigure 3HaueHne BhIpaKeHUS Iog5 b, ecmn |Og5 b3 -0
1) 27 2 6 3) 3 4 12

7. Beraucnure: log, 0,04 + 2log, 5.
1) 0 2) 3 3 -1 4)  log,5

8. Haiinure 3nauenne logs(9b), ecamlogs b=>5.
1) -8 2) 10 3y 7 4 25

0,5x-1
1 >
9. Vkaxure IMPOMCIKYTOK, KOTOPOMY MMPUHAJICIKUT KOPCHb YPABHCHHA ( = 4 .
8 }

) [-3-1) 2) [-LD) 3 [L3) 4) [359)

10. YkaxxuTe mpoMeKyTOK, KOTOPOMY IPUHAJIC)KUT KOPEHb YPaBHEHUS
log, (x +1) = log, (3x).
1) (-w;-1) 2 (-1,0) 3 [-1,0] 4 (0;+)

11. Cpenu 3aanHbIX (QYHKINN YOBIBAIOIIMMU SIBIISFOTCS:

1= (i}x Y2 = [ljx y3 =57~ Y, = _(%)X+3 Vs = oxtl _g

Yo =—2"
12. Yxasxure rpaduk GpyHKIuy, 3a1anHoi popmynoii  y = 0,5".

1) yl\

..................................

13. YKaXuTe MHOKECTBO 3HAaUeHHH QyHkuu Y = 2 X +5.
1) (5; + ) 2) (0; + o) 3) (— o0; + 0) 4) (7;+ o)

R EEETEE T IR
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14. Jlorapudmuyeckoit He sSBIAeTCS PYHKIM, 3aJaHHas (OPMYIION:

1) y =log; x 3) y=2" 5) y=log j; X
2

2) y=log ;x 4) y =log, |X
4) y =logh’ (-x)

15. JIns xakod W3 yKa3aHHBIX (YHKIUH 00JACTHIO ONpPEHENCHHS SBISCTCS MPOMEKYTOK
(2; + oo)
1) y =log, (x-3) 3) y=log, (2-x) 5) y=1Ig(2-x)
(%)
2) y=log | _ 4) y=log, (x-2
|2 ) y=log, (x-2)
16. YkaxxuTe pruCYHOK, Ha KOTOPOM H300pa)keH rpapuk QyHKIHH

a) y=Ilog; x;6) y=1log, X.

4

1) 2) 3)

4) 5)
Y

17. ®ynkus 3a1ana rpadukom

y

A

N
If

VYkaxure 00J1aCTh ONpPEACTCHHS:

v
>
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D) (moi+00) 3)(0:1] 5) [1;+00)

2) (0;+ ) 4) (1;+ )
18. VkaxuTe BCE 3HAYCHHS apryMeHTa, mpu KoTopix Gyrkimms Y = Ig (x+2) +1g (3—x)
ornpceaciicHa:

1) (-2:3) 3) (-2;+ ) 5) (3;+)

2) (—0;—2)U(3;+ ) 4) (—0;3)

19. Haiizure MuoxecTBo 3Hauenuit pynkuuu Y = 0,5+ 1004, X :
1) (—oo; +oo) 3) (0,5; +oo) 5) (0; +oo)
2) (—;0,5) 4) (—;0,5)U(0,5; + )

20. Tpagux pynxumu Y = 1001 X mosxer 651t nonyuen us rpaduka ¢pyuxuun Y = logs X :

3
1) CUMMETPUYHBIM OTOOpaXXEHHEM OTHOCHTEIBHO ocH Oy ;
2) CUMMETPUYHBIM OTOOpa’kEHUEM OTHOCUTEIBHO ocu OX ;
3) cxkaTueM OTHOCUTEIBHO och OX ;
4) pacTsKCHUEM OTHOCUTEIBHO OcH OX ;
5) ocTaHeTCs TEM Ke.

21. Ha oqHOM U3 pUCYHKOB M300pakeH rpapuk GyHKIMH Y = Iog3 X.

YKaKuTe 3TOT PUCYHOK.

1) 2)

BT N g

3) 4)

Pa3gen 4. DineMeHThI KOMOMHATOPHKH

1. VmMeercs Tpu TpymIbl CTyIeHTOB: B mepBod 11 demoBek, Bo BTopoi 18 demnosek,

B Tpetheil 20 yenoBek. KommuecTBO cnocoboB BbIOOpa TPOWKH CTYACHTOB,
M0 OJTHOMY CTYACHTY W3 Ka)X/I0¥ IPYIIIbI, paBHO. ..

B KOTOpOH

27



11+18+20 3 11.18-20

1.11.18-20 2. 4. 11+18+ 20

2. Yncno crioco0O0B MOCTaBUTH 5 YEIIOBEK B 0UEpe/b PABHO. ..
3. B cnoBe «WORD» mensitor mectamu OykBbl. Torna KoJIM4ecTBO BCEX BO3MOXKHBIX pa3-
JUYHBIX «CIIOBY» PaBHO...
1.8 2.16 3.4 4.24
4. B xopoOke 6 nBeTHBIX KapaHaamei. Yrcio criocoOoB BEIOpATh TPU M3 HUX PABHO...
5. Yucno crioco6oB BeIOpaTh U3 rpynibl B 20 CTYJACHTOB CTAPOCTY U 3aMECTHTEISI PaBHO. ..

6. 13 smmka, rae HaxoauTest 15 aeraneid, mponyMmepoBaHHBIX OT | 10 15, TpeOyercst BRIHYTH
3 neranu. Torga KoJaMYecTBO BCEBO3ZMOXKHBIX KOMOMHAIIMI HOMEPOB BBIHYTHIX JieTaslel paBHO. ..

I I
1.£ 2.i 3.3 4. 15!
121 31121
7. Yncno Tpex3HayHBbIX YHCEI, KOTOPhIE MOXKHO COCTaBUTh M3 YETHIPEX KapTouek ¢ Iudpa-
mu 1,2, 5,7, paBHo...

Pa3gen 5. OCHOBBI TPUTOHOMETPUH
T

1. Yupocrute Boipaxkenue Sin osin 2o + COS(E + o) + COSaCoS 20 .

1) 0 2)  2cosa 3) cosa + sina 4)  cosa — sina
2. YIpoCTUTE BBIPaKCHHE 3COS2 X+ 33in2 X—6.
1) 1 2) -5 3) 3 4) -3
1 T
3. Haiimure tgo,, ecnmm cosq= — u —_ <o < 0.
5 2
1) 05 2) 2 3 (T 0,5\ 4) -2
4. Pewmre ypaenne COS — +X = [3.
2 2
n-1:% I
1) (—1) ! neZ 2 i§+2nn, neZ

N1 T nT
3) (—1) 1;+nn, nez 4 (_1) 3+7tn, neZ

5. Pemute ypaBHEeHHE Sin3x = =.

2
) )" E+En hez
9 3
2) iﬂ+2—nn,nez
18 3
3) (D" E+En nez
18 3
4) iﬂ+2—nn, ne 7
9 3

8. Haiigure KopeHb ypaBHeHHS ~ SIN2X — 4cosx = 0 , mpuHaIICKaIHIA
otpesky [27; 3x].
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9. Ha pucynke nzo6paxkeH rpaduk QyHKIHNH:
y

A

a
w
o ____

2

N 1A
N A

1) Y=CtgXx; 2) y=sinx; 3) y=tgx; 4) y=-10X; 5) y=tg2x.

10. Ykaxure Haubosbliee 3HaueHne pynkunn Y =1— C0OS3X.
) 1 2 2 3 0 4 4

11.Yérnas unu HeuétHas Gpynkuus f (X) =1+Cc0s X?

1) yérHas; 2) HeyETHAS; 3) Hu yéTHAs, HU HEYETHAS.
12. Haiinute MHOKECTBO 3HaUEHUN PYHKIHUU y =SiNX+2.
D [F141] 2)  10;2] 3 3] 4 [23]
Pa3gen 6. Hauana MateMaTn4yecKoro aHajiusa

1. Haiiture npousBoauyro Gpyuakimu Y = (X —3) COS X .
1) y'=C0s X + (X — 3)sin X

2) V' = (X —3)sin x — cos X

3) y' =c0osx —(x—3)sin x

4) y'=-sinx

2. Ha pucynkax n3o00pakeHbl rpaduku GyHKIIMA U KacaTeIbHbIC K HUM B TOUYKE d. Y KQKUTE
(YHKIMIO, MPOU3BOIHAS KOTOPOHl B TOUKE @ paBHa 1.
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1)

3)

x —18
X
1) 2 2) 0 3) -2 4) -3

3. Haiinure 3nayeHne npou3BOAHON QyHKIINHN Y = BTOUKE Xo = — 3.

4. HaiiiuTte npou3BOJHYIO QYHKIMU Y = e* + 3X2 :

l+6x

3

1) Y= xe*~
2) Y= e® +x
3) Y —eX 4 5x°
4 y=e"+ 6x

5. @ynkuus y = f(X) 3apana Ha npoMexxyTtke [—6; 4]. YKaxute NpOMeXyTOK, KOTOPOMY IpH-
Ha/JIeXKaT BCE TOUKU SKCTPEMYyMA.

1) [-6;0]
2)  [0;4]

3) [-2:3]
4) [-3;1]

6. [Ipu nBr>KeHNH Tema Mo MPsMOH paccTosiHue S ( B METpax) OT HA4aIbHOW TOYKHU JIBUKCHUSI
13

2
u3MeHseTcs 1o 3akony S(t) = — - 4t-1 (t — Bpems aBWKeHHS B CeKyHaax). Haiiaure cko-

pocTh (M/c) Tena yepe3 4 CeKyHIbI TIOCTIe Havasa IBHKCHUS.

30



1) 1,75 2) 15 3 3 4 9

7. Beruucnure 3HaueHne Mpou3BoIHON QyHKIMU y =SIN X —2x B Touke xo = 0.

1) 1 2) 0 3) -3 4 -1
8. Haiinute 3HaueHne npou3BoaHON pyHKIMU Y = X - e BTOUKEe xo =1.
1) 2 2) e 3) 1l+e 4) 2+e

9. s dyskuun y = 2COS X HaiiauTe nNepBooOpasHyto, rpaduK KOTOPOH MPOXOIHUT Yepe3 TOY-

| %524
Ky E, .

1) Y =2sinx+24
2) Y =2sinx+22
3) Y =-2sinx+ 26
4) Y =2cosx+22

10. Ykaxwure nepsoodpasuyro pyukuun T (X) =2 —sin X.
1)  F(x) = 2x — cosx

2)  F(x) = x*+ cos X

3) F(x) = 2x + cosx

4) F(x) =2+ cosx

Pasnen 7. YpaBHeHHsI H HepaBeHCTBa

1. Kaxkoe u3 ypaBHEHHI ABJISIETCS IPOOHO-PAITMOHAIBHBIM
2
1) axi1-0; 2) X X _p 0 3) x=3 _ 4. 4y 2x+8=14(7-x)?

3 13 2x+1 X
x> x-1 1.
2. Pemmte ypaBHEHHE — +— = —!
2 6 2
1) 2; 2) -1, 3) 1, 4) 3.
3. Pemmre ypaBHEeHHE l+i= 0:
X X-4
1) -2; 2) 5; 3) 2;

4. Ha pucynke n300pakeHbl rpaduku ¢ yHKITHA
y=f(X) u y=g(xX), 3a0aHHBIX HA IPOMEKYTKE
[~ 3; 6]. YkakuTe MHOKECTBO BCEX 3HAYCHUH X, JIs
KOTOPBIX BBINOJIHAETCS HepaBeHCTBO f (X) > g (X).

1) [-1 5]
2)  [-3-2] v [4 6]
3) [-3-1] u [5 €]
4)  [-2; 4]

(x —2)(4x +3) 0.
x+4

1) {—4:—%] U [2; + )

5. Pemmte HepaBeHCTBO
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2) (o0 —4) U [— ;; Z—J
L4, -2 10 2 + o)
3) 'L ZJ

o; — U [2; + o)

4) _
S
1 3x—7
6. Pemnte HEpaBEHCTBO (E) >0,04.
: .2 . .5
) (ei3) 2) (—OO’ 3) 3) (3i+x) 4) (—oo, —3)
7. Peumnte HepaBeHcTBO 5% > —1> 0.

l A [

< [ ¢ \ | <, \
R B T

; + 00 y+ o0
- 4
L?’ J : |L§ J
8. Pemmre nepasenctso 109, 5 (2 —0,5x) > —1.
1) [0:4) 2) (0] 3) (4t 4)  (4;6]

Pa3gen 8. I'eomerpus

1. B KakuX MIOCKOCTSX JIEKAT OCHOBAHUS MPU3MBI?
a) B IPOTHUBOMOJOKHBIX;

0) B MOOBIX;

B) B NapaJuICIbHBIX.

2. Kakoe HauMeHbIIIee 9uciio pedep MOKET HMETh ITpr3Ma’?
a) 3;
0) 6;
B) 9.

3. [Iponomxkute npenoxenne: OCHOBaHUS yCEUEHHON TUPAMUIBL. ..
a) paBHbIE MHOTOYTI'OJIbHUKH;

0) mo100HBIC MHOTOYTOJIbHUKH,

B) JIF0ObIE MHOTOYTOJIbHUKH.

4. BokoBbie pEOpA MPU3MBL. . .

a) OHM MapajvieNIbHbl MEXIY cO00ii;

0) OHU MEPIICHIUKYISIPHBI OCHOBAHUIO;
B) OHU PaBHBI U MMapaJUICITbHEIL.

5. CKObKO IMaroHajeii UMeeT mapasesnenurne?
a) 4;

0) 12;

B) 6.

6. Kakoit MHOTOTpaHHHK UMeeT 7 rpaHei?

a) CEMUYTOJIbHAs TUPAMMJIA;

0) MATHYTOJIbHAS TTPU3MA;

B) IIECTUYTOJIbHAS TTUPAMUA U TIATHYTOJIbHAS TIPU3MA.

7. Kakomy MHOTOTrpaHHUKY IPUHAJICKUT CIIeAyIolIee cBoKcTBO: "KBaapar auaroHainyu paBeH
CyMME€ KBaJIpaTOB TPEX €ro u3MepeHui"?
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a) mapaJieNnenumneny;
0) nmpsiMOMY TIapajuIeIeIUIe Ty,
B) IPSIMOYT'OJIbHOMY IapajuIeIeUIIETy.

8. MHOTOTpaHHUK, COCTaBIICHHBIN U3 MIECTUYTOJIEHUKA F IIIECTH TPEYTOJIbHUKOB, HA3bIBACTCS
a) HIECTUYTOJIbHOM MPU3MOH;

0) MeCTUYTrOIbHON MUPAMUTON;

B) YCEUEHHOU MUPaAMUIOM.

9. Anoema - 3T0 BBICOTA ...

a) BBICOTa MPABWILHOU MTUPAMHU/IBI,

0) BeICOTa OOKOBOM I'paHU MPABWIBHON MTHPAMU/IBI,
B) OOKOBOI rpaHu JFO00M MUPaAMUIIBL.

10. B ocHOBaHUM NPU3MBbI PABHOCTOPOHHHUI TPEYroJIbHUK, 8 OOKOBBIE IPaHU - apajlieIorpam-
Mbl. Takas npusma siBiasiercs. ..

a) HAKJIOHHOW;

0) npaBUIIBHOI;

B) IIPSIMOIA.

4.3.2. Bonpochl 1J1sl KOHTPOJIbHBIX padoT

1. Pe3ynbraToMm okpyriienus uncia 1,1763 ¢ TOYHOCTBIO 10 COTHIX siBisgeTcs uncio: 1) 1,18, 2)
1,17, 3)0,18, 4)1,20, 5)1,176

7 2
2. BeimosHuTE OEeiCTBUS: a)_+_; o) _ —__.
8 8 15 15

3. BreimmonauTe AeicTBAS 1,2+ (1,05 - 0,4-1,5).

4, BBIONHUTE IeeHne 11 2.

5

5. Haiinure 3Ha4YeHNE BBIPAKCHUS:

a) ~ 15 ; 0) V3524 .57, B) V25 .52 34;
6. Yopocture  a’s%a

3 5 5 1
7. Yopoctute — g4g2 :(are 5\

3 5 ( 5 71\
8.Ympoctute  g4g? :| gl2g &

9. Beruucinure: a) (5+i)(-2+3i), 6)14—i_.
+i

10. Haiinure obnacth onpeneneHus GyHKUUN U 00JacTh 3HaYeHUH QyHKMu y = V16— X2
11. TIpoBepbTe GYHKLMIO HA YETHOCTh ) = xx.

12. Haiingure Hyau GyHKuun y = xyx -1
13. Tlo rpaduxy Hekotopoii GpyHkimu y= f (X) HaliguTe MPOMEKYTKH BO3PACTAHUS
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14. Tlo rpaduky pynkuuu y= f(x), 1300pa>keHHOMY Ha PUCYHKE ONpPEEINTE, IBISETCS U
(GyHKIMS YeTHOM i HeueTHOU. OTBET MOsSICHUTE.

a) 0) 2

VA 7 y4 /

1 i | 1Y

\011 8 Wi

N
*¥

><U

[

15. Tlo rpaduky ¢pyHKIMU Y= f(X), U300paKEHHOMY Ha PUCYHKE ONpEeIuTe:
a) MPOMEXYTKH BO3pacTaHUs U yObIBaHUS JaHHON (YHKITUH;
0) ee HaMMEHbIIIEe 3HAYCHHUE;

B) HYJIH (QYHKITUH. Y I

=

/
/
0

X
1-

16. Halinure MHOXKECTBO 3HAYCHUN ()yHKITHH:

( 1 \X—Z ( 1 x+1
—2X_9. =] = : = =
a) Yy ; 6) Y > J : ) Y \2)
17 .Haiinure obmacte onpeneneHus ¢yHKIINH:

a) y=logs(2x-6) 6) y=log, (1-4x) .
3

18. Pemmurte ypaBHenue 10gy(2x-1) = 3.

19. Peumite ypaBHenue 27" = L

81
jlog3 4
20. Beruuciure 32

21. Pemmure HepaBencTso 8 > =

22. Berauciure  16°°1°910

23. Pemmnte HepaBenctBo  1004(7 — X) < 3.

24. Pemmre ypaBaenne 7 —14 - 7* =5,

25. Pemmre HepasenctBo l10g; (x —1) < log; 2 + log; 3.

26. Haiiiure npou3BOHYIO QYHKIMH Yy =X +¢ .

27. HaiinuTe 3Ha4eHne TIPOU3BOIHON QYHKIIMK y =€e* B TOUKe Xg = 0.
28. HaiimuTe Mpou3BOIHYIO PYHKIIMA Yy = e

29. Pemmte ypaBHeHHE: COS5X —C0S9X = 3sin 7X,

30. Pemmre ypaBHenue: SIN2X = \E -SinX.



31. Pemmre ypasrenne: SIN5X- COS3X = SIiN6X - COS2X.
32. Pemute ypaBHCHHE: COS2 X — 3sin X - Cosx = sin 3n :
2
33. Pemmre ypasuenne: 5SiN° X — 4C0SX - SinX + 3c0s% X = 2.
34. Penmite ypaBHeHwHe: J3c0s? x—sinx-cosx = 0.
1—sin 2o _‘(1—’[900 \2.

35. JlokakuTe TOXKIECTBO:

1+sin 2o
36. [loxaxure TOXKIECTBO: tg(ﬂ +a) = 1+ sinla .
4 cos2a

37. JlokaxkmTe TOXKIECTBO: 1 —sin? o — cos? o = Esinz 201 -

38. Tlom kakmm yraom k ocu  OX HakJIOHEHa KacaTelbHas, INPOBEJCHHAs K KPHBOMH

y=x> —x* = 7x+ 6 B 1ouxy Mo(2; —41?
nx +2
39. Haiitu Touku 5kcTpeMyma QyHkuuun Y =

1 X

40. JHoxasats, uto pynkiua Y = X + BO3pacTaeT Ha BCEM YMCIOBOU MIPSIMOH.

1+ X2

41. Jlano: f(x) = 2 4 o. Haiitu cymmy kopaeit ypapuenus f (X) = f '(X) -
2—-X

3 2
42. Viccnenyiite ko Y =X — X" +3 ya MoHOTOHHOCTH M 2KCTpeMyMbl. Haiinure
yiire gy 5 peMym

HanOoubInee 3HaYeHuEe QYHKIUH Ha OTpE3Ke [—1; 1].
43. BeruucianTe MHTETpa:

2 ) .
a) [(2X2 _4X+x_2JdX 6) I(ﬁ—W)dx Jsin 3xdx
B) 0

44, BeaucinTe IUI0MAb (GUIYphI, OTPAHHUEHHOM IMHIAME: Y =6+ X —X°, Y =6—2X.

45. Iloctpouts ceuenne BKL. Touku K u L — cepeaunst pedep. Jlokaxute, 4To MOCTPOCHHOE

CCUCHUC — IMapaJlJICJIOrpaMM.
B1 C1l

35



46. Haiigute momans rpanu ADC. Pebpa AB, BD, BC — paBHbI U Bce IIIOCKUE YIIIbI TIPH BEp-
D

mHe D — npsimble. B

47. B ocnoBanuu nupamuasl SABCD napamienorpamm. [IpoBectu ceuenue uepes pedpo AD u

Touky K pebpa SC. O0bsicHUTB, Kakasi pUrypa rmnoydmiach B CEYCHUU.
s

D

48. TloctpouTts ceuenue wiockocthio PTN, rae Touku P u T — cepenunst pedep AS u BS. O05b-

SICHUTb, Kakasi purypa nojay4ymiach B CE4CHUU.
S

B

49. TloctpouTts ceuenue miockoctero NMP.
M

N

50. MoctpouTts ceuenue ACP, riae P — cepenmna pedpa. OObSICHUTB, Kakast GUTypa Imoryqaniach
B CEUCHMHU.
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4.3.3. YcrHbIi onpoc

Uto Takoe 0OBIKHOBEHHAS Ip00OK? 3anmuch OOBIKHOBEHHOU ApoOu. OCHOBHOE CBOMCTBO
npodu. [IpuBectu npuMepsl.

CrnosxeHue U iereHre 0ObIKHOBEHHBIX Ipo0el ¢ pa3HbIMM 3HaMeHatesiMu. [IpuBecTu npu-
MEDBI.

YMHOK€eHHUE U BBIYMTaHUE OOBIKHOBEHHBIX JIpo0eii ¢ pa3HbIMU 3HaMeHartesiMu. [Ipuse-
CTH IIPUMEDBI.

Urto Takoe aecsaTuyHas ApoOs? 3anuck AecATUIHOU ApoOu. [IpuBecT nmpumMepsl.
CrnoxeHue u AeneHne AeCATUUHBIX apobeii. [IpuBecTu mpumepsl.

YMHOXEHHUE U BBIYUTAHUE ACCATUIHBIX ApooOeii. [IpuBecT mpumepshl.

UYro Takoe anredbpanueckas apoOs. [IpuBecTu mpumepsi.

OcHOBHOE CBOMCTBO anredbpanueckoii Apoou. [IpuBectr mpumepsl.

Crnoxenue u geneHue anredpandeckux apodeit. [Ipusect mpumepsl.

Beruntanue u ymMHOXeHue anredpandeckux apooeit. [Ipusectu npumepsl.

Uro Takoe cTeneHp ¢ HaTypalbHbIM Noka3aTesneM? CTeneHb IOJ0KUTENIBHOTO Yncia ¢
1r00bIM noka3zaTeneM. CTeneHb OTPULATEIbHOIO YHCIIa C YETHBIM NoKa3areneM. CTeneHpb
OTPHULIATEJILHOI'O YMCIIa C HEYETHBIM IT0Ka3areneM. [IpuBecT npumepsl.

CBolicTBa CTENEHN C LieabIM nokasareneM. [Ipusectn npumMepsl.

Uro takoe ypaBHeHue? Kopuu ypaBHeHus1? Uto 3HauuT pemnTh ypaBHeHue? [lpusectu
IIPUMEPBI.

Anroput™ peuienust ypaBHeHui. [IpuBectu npumMepsl.

AJTOpUTM peteHus IpoOHoro ypaBHeHus. [I[puBecTr mpuMepsl.

KBanpaTHblii KopeHb. ApupMeTHUecKil KBaapaTHbI KopeHb. [IpuBecTu npuMepsl.
CoiicTBa apupmeTHuecKoro KkBaapatHoro KopHs. [Ipusectu mpumepsl.

YpaBHeHue X° = a 1 ero KopHi. IIpHBECTH IpUMepbI.

CaoiicTBa KBaJpaTHbIX KOpHeil. [IpuBecTu npumep.

Ky6uueckuii kopens. [IpuBectu npumepsl.

JlaliTe onpeneneHne YucaoBon (yHKIIHH.

UYro Takoe apryMeHT QyHKIHH?

Uro Ha3bIBaeTCs 00ACTHIO ONpeAeaeHUs GYHKIUN?

Uro Takoe 001acTh 3HAUCHUS PYHKIMU?

Uro HazbIBaeTcs TpapuKoM QyHKIUH?

Kaxue npeoOpazoBanus rpapukoB pyHkuuii Bel 3Haete? [lepeunciure.

Jaiite onpenenenue 4€THOM QyHKITUU.

Kaxas ¢pyHkuus HazpiBaeTcss HEUETHONU?

Hazoure ocoGeHHOCTH rpaduka 4€THOH (HyHKIUU.

KaxoBa oco0enHOCTb rpadrika Heu€THOM QyHKIUU?

Kakast pyHK1IMS Ha3bIBaeTCS MEPUOANYECKOMN?

Kaxkas ¢pynkums Ha3pIBaeTCsl Bo3pacTaroleil Ha MHOkecTBe P?

Kakas ¢pyHkums Ha3piBaeTcs yObIBaroleit Ha MHOXecTBe P?

Kaxas Touka Ha3pIBaeTCs TOUKONH MUHUMYMa QyHKIUN?
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35.
36.
37.
38.
39.
40.
41.

42.
43.
44,
45.

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

8)

10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)

Kakas Touka Ha3pIBaeTCS TOUKON MakCUMyMa (yHKITHH?

Kak Ha3bIBarOTCS TOYKKA MaxX u Min?

Chopmynupyiite onpenenenue goraprudma, OCHOBHbIE CBOMCTBA Jorapu(pmoB.
UYro Takoe paguaHHas Mepa yria?

CdhopmynupyiiTe OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA.

Pemrenne npocTedmmx TPUrOHOMETPUUECKUN YPAaBHEHHM.

Haiite onpeneneHue Npou3BoAHON GyHKIMH, cPOopMyIupyiiTe OCHOBHBIE MpaBuiIa 1ug-
(hepeHpoBaHUS.

YpaBHEeHHE KacaTeNbHOU K IpadUKy BYHKITHH.

CdopmynupoBaTh CBOMCTBA Mapajuieienume/a

Hatb onpenenenue TeTpasapa. Ha3BaTh ero ajaeMeHTs

Jatb onpenenenue nmapamnenenuneaa. HazpaTe ero a3eMeHThI

4.4. OueHo4yHble CpeACcTBA VIS NPOBeJeHUs NMPOMEeKYTOYHOH aTTecTalMu
4.4.1. Bonnpocsl U 3ajaHus JIs1 IK3aMeHa

Ienble 1 panMoOHaIBHBIE YUCIIA.

JleiCTBUTEIbHBIC YNCIIA.

[TpubnmxeHHbIe BBIYUCICHHUS.

[TpubnmxeHHOE 3HAaYEHUE BETMYMHBI M TOTPEITHOCTH MPUOINKESHUH.

KommiekcHble uncia.

Apudmernueckre onepanuy HaJl KOMITIEKCHBIMU YUCIIaMH.

OOnacTh onpeneneHuss ¥ MHOXKECTBO 3HAa4eHUH; rpaduK (yHKLIUH, TOCTpOEHUE Irpadu-
KOB (DYHKITHI, 3a]JaHHBIX PAa3IMIHBIMU CTIOCOOAMH.

MOHOTOHHOCTbB, YETHOCTb, HEYETHOCTb.

OO6nacTp omnpeeneHus 1 00JIacTh 3HAYCHNH 00paTHOH ()YHKITHH.

I'pacduk 0OpaTHOI (HYHKITHH.

Kopens n-oii crenenu.

KopHu HaTypaJIbHOH CTENEHU U3 YKCiIa U UX CBOMCTBA.

[IpeoOpa3oBanre UppaMOHaIbHBIX BHIPA’KEHUI.

Crenenu ¢ palMOHaIbHBIMU I10KA3aTEIsIMHU, X CBOWCTBA.

[IpeoOpa3zoBaHme CTENEHHBIX BBIPAKEHUMN, HCTIONB3Ysl CBOMCTBA CTEIICHEH.

Crenenu ¢ eiCTBUTEIbHBIMU NIOKA3aTEISIMU, UX CBOMCTBA..

Jlorapudm.

OcHoBHOE Jorapu(Mu4ecKoe TOKAECTBO.

JlecsiTudHbIe U HATYpaJbHBIE JIOTAPU(MBI.

[TpaBuna neicTBuii ¢ morapudmamu.

Ilepexos1 K HOBOMY OCHOBAHHIO.

ITpeoGpa3oBanue norapu(pMUIECKUX BbIPasKEHUI.

Omnpenenenue noka3aTelabHON (QYHKIINHU, €€ CBOMCTBA U Ipaduk.

Onpenenenus norapupmuueckoi GyHKINH, €€ CBOICTBA U IrpaduK.

Pemenue mpocTelmmx noka3aTelbHbIX U JOrapu(MUUECKUX YPaBHEHUN U HEPABEHCTB.

OcHOBHBIE TOHATHS KOMOUHATOPUKH.

3aiayu Ha MOJICYET YKCIia pa3MelleHul, IepecTaHOBOK, COYETAHUH.

Pemenue 3a1a4 Ha nepeGop BapuaHTOB.

®opmyna 6uHoma HetoToHa.

Panuannas mepa yria.

BpamarensHoe nBuxeHuUeE.

CuHyc, KOCUHYC, TAHT€HC U KOTAaHT€HC YHCJIa.

OCHOBHbIE TPUTOHOMETPUUECKHE TOKIECTBA.

®opMyIbl IPUBEIEHUS.
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70)

DOpMYyJIBI CIIOKEHUS.

CHHYC, KOCUHYC U TAHI'€HC CYMMBI ¥ Pa3HOCTH JIBYX YIJIOB.

CuHHyC U KOCUHYC JIBOMHOTO yIJa.

@opMyIIbI NOJOBUHHOTO yIJia.

[TpeoGpa3oBanue CyMMBbI TPUTOHOMETPUYECKUX (DYHKIIMN B MPOU3BEICHUE U ITPOU3BEIe-
HUA B CyMMY.

ApKCUHYC, apKKOCHHYC, aDKTaHI'€HC YHCJIa.

[IpocTeiile TPUroHOMETPUIECKUE YPABHEHHS.

IIpocreiinme TPUrOHOMETPUYECKUE HEPABEHCTBA.

Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U rpaduKH.

OOpatHble TpUroHOMEeTpUYecKre (PYHKIINHU, UX CBOMCTBA U IpauKy.

[IpounsBoaHas.

[TonsiTe 0 MPoU3BOHON QYHKIINH, €€ TEOMETPHUSCKUN U (PHU3UIECKUIT CMBICIL.

[IpousBoaHBIE CYMMBI, Pa3HOCTH, IPOU3BEAECHUS, YACTHOTO.

[Tpon3BOgHBIE OCHOBHBIX 3JI€MEHTAPHBIX ()YHKITHHA.

YpaBHeHUE KacaTeIbHOM.

Bospacranue u yobiBaHne GyHKIUU. DKCTPEMYMBI (PYHKIINH.

Bropas npousBoaHas, ee reoMeTpUIeCKUii U (GPU3UISCKUNA CMBICIT.

[TpumeHeHre TPON3BOAHON K HCCIIEOBAHUIO (DYHKIINI U MTOCTPOCHUIO TPauKOB.

[Ipumeps! HCTIOAB30BAHMS TPOU3BOAHON JJIsI HAXOKICHUS HAMIIYUYILIEro PEIICHUs B MIPU-
KJIAJIHBbIX 3a/1a4ax.

[lepBooOpazHas, mpaBUIIO HAXOXKIEHUS, OCHOBHOE CBOICTBO MIEpBOOOPa3HOIA.

HeonpeneneHHbIN 1 ONIPEeICIICHHBINA U HHTETPAJL.

dopmyna HetoronHa—JleliOHuIa. Berancienne nHTErpaios.

[IpumeneHne onpeeIeHHOrO HHTErpaia Juisl HaXO0KASHUS TUI0IAa KPUBOJIMHENHON
Tpaneuuu.

PaBHOCHIIBHOCTE YypaBHEHHH.

OcHOBHBIE TIPUEMBI pelIeHHs YpaBHEHHH (pa3ioKeHne Ha MHOKUTENH, BBEIEHUE HOBBIX
HEM3BECTHBIX, ITOICTAHOBKA, TPAQUUECKUI METO).

Cucremsl ypaBHeHUI. PABHOCUIIBHOCTB CUCTEM YpaBHEHUM.

PaBHOCMIIBHOCTB HEpaBeHCTB. O0J1aCTh TOMYCTUMBIX 3HAUEHUN HEPABEHCTB.

OCHOBHBIE PUEMBI PELIEHUSI HEPABEHCTB.

Bepmmnsl, pedpa, rpaH MHOTOTpaHHHKA.

[Tpuzma. IIpsimast u HakioHHas npusma. [IpaBunpHas npusma.

[Mapanmnenenunen. Ky6.

I[Iupamupa. [IpaBunbHas nupamMuga. Y ceueHHas nupamua. Tetpasap.

[unusap 1 KoOHyC. Y CeYEeHHBIN KOHYC.

OcHoBaHue, BbICOTa, OOKOBasi MOBEPXHOCTh, 00pa3yrolas, pa3BepTKa.

OceBble c€UeHUs U CEUEHUS, TapalIeIbHbIE OCHOBAHHUIO.

[ap u chepa, ux ceueHus.
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JlomxHOCTHOE JIHTIO, B KOPPEKTUPOBKE
MPOBOIMBIIIEE yKa3aHUueM Wudopmanusi 0 BHECEHHBIX
npoBepky: ©.M1.0., Hlata COOTBETCTBYIOIIUX W3MEHEHUSAX
JIOJHKHOCTH pazzaenoB paboueit
MIPOTrpaMMBbI
baiinosa H.B.,
OTBETCTBEHHA 3a Ha 2020-2021 yu.
paspaborky Oll 1o roJ MoTpeOHOCTH B
CIICUAJIBHOCTH KOPPEKTHUPOBKE HET
19.02.07, foment Tporoxo PREETP
Kadeapol - J(\;‘292c())T2 op | Pabouas nporpamma Her
TOBapOBEACHUA U T aKTyaJn3upOBaHa
SKCICPTH3bI st 2020-2021
A yuebHOro rona
' ’./{/‘ -
baiinosa H.B.,
OTBETCTBEHHAS 3a Ha 2021-2022 yu.
paspaborky Oll o roJ MoTpeOHOCTH B
CnennaJbHOCTH KOPPEKTUPOBKE HET
19.02.07, moueHT [poroxon
Kadeapsl 3 ](\;.(;82%2 Ir PaGouas mporpamma Het
TOBAapOBEJACHMA U T aKTyaJn3upoBaHa
3KCH)ePTH3H s 2021-2022
. «'fl’ ) yueOHOro rona
L~
Bbaiinosa H.B., IIporokon Ha 2022-2023 yu. HET
OTBETCTBEHHAS 3a Ne5 ot roJ MoTpeOHOCTH B
paspadotky OII no 14.06.2022r | KOpPPEKTUPOBKE HET
CIIEIIMATBbHOCTH
19.02.07, noueHT PaGouas mporpamma
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