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1. HauMeHoBaHHe TUCIUNINHBI
MaremMaTnueckuii aHaJInu3

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucuumniauHa BXOAUT B 00s3aTenbHy0 YacTh bioka « b.1 » oOpa3oBarenbHON IporpaMMBI [0 HANIPaBICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):
Hamnpasnenue moarorosku: 02.03.02 dynnamentanbHas nHGpopMaTuka ¥ HHGOPMAIIMOHHBIE TEXHOJIOTHN
HanpaBlieHHOCTh OTKPBITbIE UHPOPMAIIMOHHBIE CUCTEMBI



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBOeHUS TUCHUILTHHBEI MaTeMaTHYecKUii aHAIn3 y 00ydJaronierocs J0JKHBI ObITh
c(OpPMHUPOBAHBI CIIETYIONTNE KOMIIETECHIIHH:

02.03.02 dyngamenTanbHas nHGOpMaTHKA U MH()OPMAITMOHHBIE TEXHOJIOTHH (HAIPaBIEHHOCTH : OTKPHITHIC
WH(pOpPMAITMOHHBIE CUCTEMBI)
OIIK.1 Cnocoben npuMeHsATh GyHAaMEHTAIbHBIC 3HAHUS, TIOJyYCHHBIE B 00JIACTH MaTEMaTUYECKUX U
(unn) ecTecTBEHHBIX HayK, U UCIOJIb30BaTh UX B MPO(ECCHOHATILHON e TEIbHOCTH
HNuaukaropsl
OIIK.1.1 Ilpumensier 6a30Bbl€ MOHATHUS, OCHOBHYIO TEPMUHOJIOTHIO ¥ 3HAHUSI OCHOBHBIX MOJOXKEHUH U
KOHUEMNIMI B 00JIaCTH MaTeMaTUYECKUX U €CTECTBEHHBIX HAyK
OIIK.1.2 OcyuiecTBisieT NEPBUUHBIN cOOp U aHAJIN3 MaTepuaia, UHTEPIPETUPYET pa3INuHbIe
MaTeMaTH4ecKue U Hu3ndeckne 00bEKTHI
OIIK.1.3 Vicnonp3yeT NpakTUUYECKHUI ONBIT PELLIEHUS] CTAHJAPTHBIX 33]1a4 MaTeMaTHUYECKUX U (UIIH)
€CTECTBEHHBIX HayK



4. O0beM U coJepkaHue TUCHUTITHHBI

HanpasyeHusi noAroToBKu 02.03.02 ®ynpamenTanbHas nHGOpMATUKa U MHOOPMAIIHOHHBIE
TEXHOJIOTUH (HanpaBieHHOCTh: OTKpBIThIE HHPOPMALMOHHBIE
CHUCTEMBI)
¢opma o0yuenus OYHas
NeNe TpumecTpoB, 2,4
BbI/IeJICHHBIX LISl H3y4YeHHs
AUCHMILTUHBI
O0beM AUCIHUILIMHBI (3.€.) 8
O0beM JUCHUILIMHBI (AK.YaC.) 288
KonTakTHasi padora ¢ 112
npenoaaBartesieM (aK.4ac.),
B TOM 4HcJIe:
IIpoBeneHue JTeKIUOHHBIX 56
3aHATHH
IIpoBeneHne NpakKTHYECKHUX 56
3aHAATHIl, CCMUHAPOB
CamocrosiTesibHas padoTa 176
(ak.4ac.)
®opMbI TEKYLIET0 KOHTPOJIA Bxonnoe tectupoBanue (1)
HToroBoe KOHTposIbHOE MeponpusTue (2)
IluceMeHHOE KOHTpOIbHOE MeponpusTue (4)
DopMbI IPOMEKYTOUHOM Ok3ameH (2 TpumecTp)
arrecTanuu

Ok3ameH (4 TpumecTp)




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

BxoaHoii KOHTPOJIb
Bxonnast kouTponsHas pabota. [IpoBepka 3HaHmit Teopun npenenoB u quddepenuponanus GOIL.

Tema 1. UnterpupoBanue ®OII
[TonsTue nepBooOpa3HOi (GYHKINU M HEOTIpeIeIeHHOro nHTerpaita. OCHOBHBIE CBOWCTBA HEOTIPEIEIIEHHOTO
uHTerpaia. Tabnuia OCHOBHBIX HEONPEAeNeHHbIX HHTErpaaoB. OCHOBHBIE MpaBWla HHTEIPUPOBAHMS: 3aMEHA
NEepPEMEHHO, HHTErpUPOBaHUE 10 YacTsIM. Pa3nokeHne npaBWIbHON pallMOHAIBHOM ApOOH Ha MpoCTeHIne;
MHTETPUPOBAHHUE pAllMOHATBHBIX (QYHKILUIH, METO HEONpeIeIeHHBIX K03 duimenTon, mero 1 OcTporpaackoro.
WHuTerpupoBanue uppanoHaIbHbIX BBIPAXKEHUM: TpOOHO-TMHEWHBIX UPPALMOHAIBHOCTEH, KBaAPATUUYHbIX
WppaMoHaIbHOCTEH (TI0icTaHOBKH Didniepa). UuTerpupoBanne nuddepeHnuanpbHoro OmHoMa (1oCTaHOBKH
YeOpiieBa). IHTErpupoBaHue TPUrOHOMETPHUECKUX BBIPAXKEHUH.
[TonsaTue onpeneneHHOro uHTerpana, cymma Pumana. Cymmsl JlapOy u ux cBoiictBa. Heo6xoaumoe ycinoBue
uHTerpupyemoctu. Heo6xoanmoe 1 10CTaTOUHOE YCIOBHS CYIIECTBOBAHMSI ONIPEAECIEHHOTO UHTErpasa.
Kiaccer uaTerpupyemsix ¢yHkiuii. CBOMCTBA ONPESICHHOT0 HHTETpaia: apuMeTHIECKHe ONIepaiiy Hal
MHTETpUpYyeMbIMU (DYHKIIMSMM; CBOMCTBA HHTEIrpalla, BBIPAKEHHbIE HEPABEHCTBAMMU; TEOPEMBI O CPEJTHEM.
CBolicTBa ONpPENEICHHOI0 NHTETpala ¢ BEPXHUM NIEPEMEHHBIM MIPEAEIIOM, CBSA3b OIIPEIEICHHOIO UHTETpalla ¢
HeonpeaeneHHpIM. OcHOBHAs (hOpMyJia MHTETPATBHOTO HCYUCICHHS. 3aMeHa MepeMEeHHON 1 MHTETPHPOBAHNE
I10 YaCTSIM B OIIPENIEIICHHOM UHTErpalle.
I'eomeTpruuecKkue NpUI0KEHUS ONPEAEIEHHOTO HHTErpaa: BBIYMCIECHUE IIIUHBI JYTH CIPSIMIIIEMON KPUBOH,
IUIOIIAN KPUBOJIMHEHHOM Tparneuuy 1 KpUBOJIMHEWHOTO CEKTOPA, BHIYHUCICHUE 00beMa Tell BpaIlleHHS.
HecoOcTBeHHBIE HHTETpaNIBI BTOPOTO poJia. Y CJIOBUS CYILIECTBOBAHUS U MPU3HAKU CXOAUMOCTH. CBS3b €
MHTETpaJlaMy IEPBOTO POJa.
3aMeHa nepeMeHHON U MHTErpUPOBAHUE 10 YaCTSAM B HECOOCTBEHHOM uHTerpase. [loHsaTHe rinaBHOro 3HaYeHus
UHTETpaa.

KT1
Brrunciienue HeornpeeeHHBIX HHTETPaIOB METOJaMH: HETIOCPEICTBEHHO, BHECEHHUE TIO 3HAK
muddepennnana, 3aMeHa NepeMeHHbIX, UHTerpupoBanue no yactsm, MHK.
Brruncnenue riomanei, AmHH AyT, 00EMOB TEI BpaIlleHHS

Tema 2. UncsioBblie psijabl
Yucnosoii psin u ero cxoaumoctsb. Kpurepuit Komu. OcHOBHBIE CBOMCTBA CXOIAIIMXCS PAIOB, HEOOXOMMOE
yCJIOBHE CXOAUMOCTU. KpuTepuil ¢X0IMMOCTH 3HAKOIIOJIOKUTENIBHOIO psana. [Ipu3Haku cpaBHEHHUs B IPOCTOU U
npenenbHor popme. [lpusnaku lanamb6epa, Ko, nuTerpaibHblil MpU3HAK.
AOGcoutoTHas M yCIIOBHAsA CXOJIUMOCTh 3HaKoNepeMeHHbIX psaaoB. [Ipusnak Jleitonuna. [Ipusnak
Abens-upuxie.

KT2
HccnenoBanue YUCIOBBIX PANIOB HA CXOAUMOCTb.

Tema 3. ®DyHKIMOHAJIBHbIE PAAbI
[TonsiTre QpyHKIMOHAIBHOMN MOCIEI0BAaTEILHOCTH U (DYHKIIMOHAJIBHOTO psjia. PaBHOMEpHas cXOAUMOCTh Ha
MHOK€ECTBE, kKputepuii Ko paBHOMEPHOU cX0IUMOCTH. JlocTaTOUHbIE MPU3HAKK PABHOMEPHOM CXOJUMOCTH:
npusHak Beiiepitpacca, npuznak Ab6ens-lupuxie, npusHak Juau. CBOHCTBA paBHOMEPHO CXOSAIIUXCS
MOCJIeIOBATEIBHOCTEN U PSAAOB: HENPEPHIBHOCTh CyMMBI (TIPEIEIbHOM (PYHKIINH), TOWICHHOE UHTETPUPOBAHNE
U AU pepeHIrnpoBaHUE.
CreneHHOM psia ¥ 00JaCTh €r0 CXOAUMOCTH, TeopeMa Kommu-Anamapa. @yHKIIMOHATBHBIE CBOMCTBA CTETICHHBIX
psanoB. Pasnoxxenue pyHkimii B creneHHble psaabl. Psaael Teitnopa. OneHka norpenHocTei.



HUKM1
3HaHUE OCHOBHBIX MOHATUN MAaT€MAaTHUYECKOI0 aHAJIN3a, UCIIOIb3YEMBIX BO 2 TPUMECTPE, 1 YMEHHE UX
hopMyITHpOBaTh.
3HaHUE OCHOBHBIX TEOPEM MAaTEMATHUUECKOTO aHAJIN3a, UCTIOIb3YEMbIX BO 2 TPUMECTPE, 1 YMEHHE UX
(dbopMyIUpOBaTh. Y MEHHE MIPUMEHSITh 3TH TEOPEMBI JJIsl YCTAHOBJICHUS CBOMCTB (PYHKIIMIA OTHON M HECKOIBKUX
MIEPEMEHHBIX.
YMeHue pemaTh NpakTUYECKUE 3a/1aHHsI HA OCHOBAHUM MOHATHI, METOJIOB U TEOPEM, U3YUEHHBIX BO 2
TPUMECTPE.

Tema 4. InddepenunpoBanue OHIIL
Onpenenenue, npenen u HenpepslBHOCTH GHII. [ToHsTHE YacTHOI Mpon3BogHOM. [[Ba onpenencHus
muddepeHnrpyemMocTr PYHKITUN B TOUKE, MX SKBUBAJIEHTHOCTH. JuddepeHmpyeMocTs 1 HEMPEPHIBHOCTS.
HeoOxonumoe ycnosue nuddepenmupyemoctu. Jfocrarounoe ycnosue nuddepenimpyemoctu. HenpepbiBHo
muddepeHurpyembie QyHKIUH.
JuddepenunpoBanue cnoxuoi pynkuuu. [lepsrrit muddepeniman, THBAPUAHTHOCTH €T0 (YOPMBI.
[IpousBogHas no HanpasiaeHuto. [ paaueHT
YacTHble IPOU3BOJHBIE BBICIIUX NOPAIKOB. Teopema 0 paBEHCTBE CMEIIAHHBIX POU3BOJIHBIX.
Juddeperunansl BHICHINUX MOPSIKOB, HE HHBAPHAHTHOCTH UX (hopmbl. Dopmyna Teitnopa. Paznuunsie
skctpeMyMbl OHII.

KT3
Haxoxnaenue n nzobpaxeHue Ha yepTexe o01acTu onpeziesieHus: GyHKIUU IBYX U TPEX NEPEMEHHBIX.
HccnenoBanue Ha HENPEPBIBHOCTh, HAX0XK/IEHUE U aHAJIM3 TOUYEK pa3pbiBa. MccienoBanue Ha
muddepeHIUpyeMocTh PYHKIUH IBYX EPEMEHHBIX.

KT4
Brrunciienue yacTHBIX MPOU3BOAHBIX U AU depennnana GyHKIUN 10 TPETHEro NOpsiiKa. Y MEHUE TIPOBEPHTD,
YAOBIETBOPSET U
(byHKIHMS 33JaHHOMY YPaBHEHHIO B YaCTHBIX NMPOU3BOAHBIX. HaxokaeHne ypaBHEeHHUs KacaTebHON MIIOCKOCTH
K 3aJJaHHOI nmoBepxHOocTH. OnpeseneHre rpajueHTa u Ipou3BoJHON (YHKIMU B 33JaHHOM HaIpPaBJICHUH.
HccnenoBanue GyHKIMU ABYX EPEMEHHBIX Ha SKCTPEMYM.

HNKM2
3HaHWE OCHOBHBIX MOHATHUI MaTeMaTUYECKOTO aHaJIN3a, UCIIOIb3YEMBIX B 3 TPUMECTPE, U YMEHHUE UX
hopMyITUpOBaTh.
3HaHUE OCHOBHBIX TEOPEM MATEMATUUECKOTO aHAJIN3a, UCTIOIb3YEMBIX B 3 TPUMECTPE, U YMEHUE UX
(dbopMyJIUpOBaTh. Y MEHHE MIPUMEHSITH 3TH TEOPEMBI JJIsl YCTAHOBJICHHUS CBOMCTB (PYHKIIMIA OTHON M HECKOIBKUX
MEPEMEHHBIX.
YMeHue pemaTth NpakTUUECKUE 3a/1aHHUsI HA OCHOBAHUHU MOHATHM, METOJOB U TEOPEM, U3YUECHHBIX B 3
TPUMECTPE.

Tema S. Unrerpuposanue ®HII
3amada 00 o6bemMe kpuBOIUHEHHOro nuianHApa. Onpenenenue ABoitHOro nHTerpana. Heodbxoaumoe yciosue
unterpupyemoctu ¢pynkiuu. Cymmel lap0Oy, ux cBoiicTa. Y cioBus cyniecTBoBaHUs nHTerpana. Kimaccsl
WHTErpUpyeMbIX (yHKIMI. Berancnenne ABOMHOTO MHTETpaia MyTeM CBEJICHUS K TIOBTOPHOMY: a) CiTydai
IpSAMOYT0JIbHOM 001acTu; 6) ciryyail mpon3BOJIBLHON 001acTH.
ITpeoOpaszoBanue miuockux obnacteid. KpuonuueitHple KOOpIMHATHI, BEIPAXKEHUE IIJIOMIAIN B KPUBOJIMHEHHBIX
KOOpJMHATax. 3aMeHa IePEMEHHBIX B ABOMHOM HHTETrpaJe.



[TpuMepbl MpUMEHEHHs! IBOMHOTO HHTETPaIa: ISl BBIYUCIICHUS TUIOMIAIN KBapUpyeMoi GUrypsl, 1uis
BBIYUCIICHUSA 061,eMa KpHBOJ’IHHCﬁHOF O NWiIMHApa, JJIA BBIYUCIICHUA MCXaHNYCCKUX BCIIMYNH (MaCCBI
ITAaCTUHKH, KOOPAUWHAT HCHTPA TAKCCTHU HJIaCTI/IHKI/I).

OmnpeneneHne TPOMHOTO HHTETPaAJIa, €0 CBONCTBA, BEIYUCIICHHE ITyTEM CBEJCHUS K TIOBTOPHOMY, 3aMeHA
MIEPEMEHHBIX B TPOMHOM MHTETpAJIE.

[ToHsATHE COOCTBEHHOTO MHTErpalia, 3aBUCSIIETO OT napaMeTpa. HempepsIBHOCTh, HHTETPUPYEMOCTD
maddepeHIrpyeMocTs COOCTBEHHOTO MHTErpalia, 3aBUCSILIETO OT MapaMeTpa.

HecoOcTBeHHBIE MHTETPAITBI IEPBOTO M BTOPOTO POJIa, 3aBUCSIINE OT ITapaMeTpa: paBHOMEpPHAs CXOIUMOCTb,
kputepuii Korm paBHOMEpHOW CXOJIMMOCTH; JIOCTATOYHBIE PU3HAKU PABHOMEPHON CXOUMOCTH.

CBoiicTBa paBHOMEPHO CXOJSIIMXCSI HECOOCTBEHHBIX MHTETPAJIOB, 3aBUCSIIUX OT MTapaMeTpa: HEMPEPHIBHOCTH,
maddepeHIUpyeMOCTh U HHTETPUPYEMOCTh; U3MEHEHHE MOpsAKa IByX HECOOCTBEHHBIX MHTETPUPOBAHUIA.
DOiineposl naTerpaisl ['(a) u B(a,b) u ux cpoiicta. [IpumeneHne DUIEPOBBIX HHTETPATIOB K BEIYMCICHHIO
KpaTHBIX HHTETPAJIOB.

KTS
[ToMeHATh MOPAIOK UHTETPUPOBAHUS, HAUTH 00bEM Tella, PACCTaBUTh MIPECIIbl HHTETPUPOBAHUS B IEKapTOBOU
U ApYyroil cuctemMax KOopJuHaT, yMETh H300pa3UTh T€JI0, 00BEM KOTOPOI0 HaJ0 OCUUTATD.

KTé6
HccnenoBanre coOOCTBEHHOTO MHTETPAJIa, 3aBUCAIICTO OT MapaMeTpa Ha HEMPEPBIBHOCTh, HHTETPUPYEMOCTD U
mudpepeHIPyEMOCTb.
HccnenoBanue Ha CXOAMMOCTh U PABHOMEPHYIO CXOJAMMOCTh HECOOCTBEHHBIX HHTETPAJIOB, 3aBUCSIIUX OT
napameTpa.
[TpumeHeHHe DIUIEPOBBIX HHTETPAIOB K BEIYHCIICHHUIO ONPEICICHHBIX M KPATHBIX HHTETPAJIOB.

HNKM3
3HaHHE OCHOBHBIX TMOHATHI MaTEMaTHYECKOT0 aHaIN3a, UCIIOJIb3YEMBIX B 4 TPUMECTPE, H YMEHHUE HX
(bopMyIHpOBaTH.
3HaHHE OCHOBHBIX TEOPEM MaTEeMaTHYECKOTO aHAJIK3a, UCIIOIb3yEeMbIX B 4 TPHMECTPE, M YMEHHUE HX
bopMyTUpOBaTh. YMEHHE IPUMEHITh STH TCOPEMbI JUISl YyCTAHOBIICHHS CBOMCTB (QYHKIMI OHOW U HECKOJIBKHX
HEPEMEHHBIX.
YMeHue penath NpakTUIeCKUE 3aJaHusl Ha OCHOBAaHHUU TTOHSTHI, METO/IOB U TEOPEM, H3YUYCHHBIX B 4
TpUMecTpe.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. Auapeesa, U. FO. OcHOBBI MaTeMaTUUECKOTO aHaIN3a. OYHKIMS HECKOIBKUX MEPEMEHHHBIX,
muddepeHnnanbHbIe YpaBHEHHS, KpaTHBIC HHTErpalibl : yaeOoHoe mocodue / U. FO. Annpeesa, O. 1. BaoBuHa,
H. B. I'penacos ; mox penakuueii A. H. Cecexnn. — ExarepunOypr : Ypanbckuii ¢peaepanbHblil YHUBEPCHUTET,
OBbC ACB, 2013. — 99 c. — ISBN 978-5-7996-0999-3. — Texkcr : anexktponHsli // Lludpposoit
oOpazoBarenbHbiil pecypc IPR SMART : [caiit]. http://www.iprbookshop.ru/69869.html

2. baBpun, 1. V. Matemarnueckuii aHaiau3 : y4eOHMK U IPAKTUKYM Ul IpUKiIaaHoro 6akanaspuara / U. U.
baBpun. — 2-e uzn., ucnp. u gomn. — Mocksa : M3natenscTBo FOpaiit, 2022. — 327 c. — (bakanasp.
Axkanemuueckuii kypc). — ISBN 978-5-534-04617-5. — Tekct : anektponHsIi // Obpa3oBaTenbHast
matdopma FOpait [caiir]. https://urait.ru/bcode/507814

3. Uneun, B. A. Matematnueckuit ananus B 2 4. Yacts 2 : yueOHUK U1t By30B / B. A. Unbun, B. A.
CanoBuuunit, b. X. CennioB. — 3-e uza. — Mocksa : U3natensctBo FOpaiit, 2021. — 324 c. — (Bricuiee
obpazoBanue). — ISBN 978-5-534-09085-7. — TekcT : anexkrponHslit // O6pazoBaTenbHast miardopma FOpaiit
[caliT]. https://www.urait.ru/bcode/469027

4. beikosa, O. H. IIpakTukym 1o MareMatndeckoMy aHanm3y : yaebnoe mocobue / O. H. breikona, C. 1O.
Komsrun, b. H. Kykymkun. — Mocksa : [Tpomereit, 2014. — 277 ¢. — ISBN 978-5-9905-8861-5. — Teker :
ANEKTPOHHBIH // DnekTpoHHO-0nbanoredynas cucrema [PR BOOKS : [caiir]. http://www.iprbookshop.ru/30409

5. Unbun, B. A. Matematnuecknii ananu3 B 2 4. YacTs 1 B 2 k1. Knaura 2 : yueOHUK 1151 By30B / B. A. WnbuH,
B. A. CapoBanunii, b. X. CennoB. — 4-e u3z., nepepad. u gomn. — Mocksa : M3natensctBo FOpaiit, 2021. —
315 c. — (Bwicmiee obpaszoBanue). — ISBN 978-5-534-07069-9. — Tekct : anektponnsiii // Obpa3oBaTenbHas
mwiardopma FOpaiit [caiit]. https://www.urait.ru/bcode/471212

6. Unbun, B. A. Matematnuecknii ananu3 B 2 4. YacTs 1 B 2 kH. Kaura 1 : yueOHUK 11 By30B / B. A. nbuH,
B. A. CapoBanuunii, b. X. CernnoB. — 4-e u3j., nepepad. u gomn. — Mocksa : M3natenscTBo FOpaiit, 2021. —
324 c. — (Bwicmiee obpaszoBanue). — ISBN 978-5-534-07067-5. — Tekct : anekTponHbIi // OOpa3oBaTenbHas
matdopma FOpaiit [caiit]. https://www.urait.ru/bcode/471211

7. Kampraus, JI. K. Kypc matematnueckoro ananusa. Tom 1/ JI. . Kambiaua. — MockBa : MOCKOBCKHIA
rocyaapcTBeHHbI yHuBepcurer uMenu M.B. JlomonocoBa, 2001. — 432 ¢. — ISBN 5-211-04483-5. — Tekcr :
AIEKTPOHHBIN // DnekTpoHHO-O0ubmoreunas cucrema IPR BOOKS : [caitt]. http://www.iprbookshop.ru/13140

JonojHuTEILHAA:

1. JIesko C. B.Matemarnueckuii ananus. [IpakTukyM o perieHuto 3aa1a4.yue0HO-MeTOAnYeCKOoe ocodue s
CTYJCHTOB BCEX HAIMpPaBJICHUI MOATOTOBKH 0aKaiaBpOB U CIIEUATBLHOCTEH MEXaHUKO-MAaTeMaTHYECKOTO,
AKOHOMHUYECKOTO U (PU3UIECKOTO (haKyJIbTETOB, U3yJArOITUX TUCIUIIIHHY "Maremarnueckuit anamms" Y. 3/C.
B. JleBko, E. A. CkaukoBa, E. A. lllunoBa ; M-Bo Hayku u BbIciI. oOpa3zoBanus P®, [Tepmckuit

roCyIapCTBEHHBIN HAIIMOHAIBHBIN uccaeaoBarenbckuil yausepcurer.-Ilepms: IITTHIY,2019, ISBN 978-5-
7944-3379-1.-92.-bubmuorp.: c. 91 https://elis.psu.ru/node/602721



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

[Ipu ocBOEHUYU JUCHUILIMHBI UCIIOJIB30BAHUE PECYPCOB ceTH VIHTEpHET HE MPEeyCMOTPEHO.

10. Ilepeuyenb MHGOPMANIMOHHBIX TEXHOJIOTHIA, HCTIOJIb3yeMbIX NP OCYIIECTBJIEHUH
00pa3oBaTeJIbHOI0 IpoLecca Mo JMCHUILJINHE

OO6pa3zoBaTeNbHBIN MPOIIECC MO TUCHUTIINHE MaTeMaTHYeCKUii aHAJIU3 TIPEANOJIaracT UCIOIb30BaHHE
CJIEIYIOIIETro MPOTPAMMHOTO 0OecTieueHHsI 1 HHPOPMAITMOHHBIX CITPABOYHBIX CUCTEM:
- I0CTyH B pexume on-line B DnekTpoHHyt0 6ubanoreunyio cucremy (9bC);
- IOCTYT B JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEIHLHOM Cpely YHUBEPCUTETA.

Heob6xoaumoe nuiieH3noHHOE U (WIM) CBOOOIHO pacIpOCTPAHIEMOE MPOTPaMMHOE 00€eCTIeueHUE:

- IPUJIOKEHHE TIO3BOJISIIONIEE TPOCMATPUBATh U BOCIIPOU3BOANTH MeauakoHTeHT PDF-daiinos «Adobe Acrobat
Reader DCy;

- opucHbIi nakeT npunoxxenuit «LibreOfficey.

[Tpu ocBoeHMM MaTepHalia U BHITOJHEHHS 3aJaHH 10 JUCIUIUINHE PEKOMEHIYETCS HCTIOIh30BaHNE
MaTepuasoB, pa3MelIeHHbIX B JImunbix kabuHeTax ooyuatomuxcss ETUC [ITHUY (student.psu.ru).

[Ipu opranuzanuu AMCTaHIMOHHOMN paOOThI U MIPOBEICHUU 3aHATUI B peXKUME OHJIAWH MOTYT
WCTIOJIh30BAThCS:

cuctema BuIcoKoH(epeHIICBsA3H Ha ocHOBE Tuiatdopmbl BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopast moaiepkuBaeT BO3MOKHOCTh HCIIOJIb30BAHHUS
TEKCTOBBIX MaTEPUAIOB U MPE3CHTAILINH, ayJHO- U BUJCOKOHTEHT, a TaK )K€ TECThI, IPOBEPSEMbIC 3a1aHMUs,
3aJaHus Uil COBMECTHOM palboTHI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepuaJIbHO-TEeXHUYECKOI 0a3bl, HEOOXOAMMOI JJIf1 OCYIIeCTBICHUSA
00pa30BaTeJbHOIO MPOLECcCa M0 JUCUUILIHHE

JlJis TIeKIUOHHBIX 3aHATUN TpeOyeTcs ay IMTOpusl, OCHAIIICHHAs [TPE3EHTAlIMOHHOM TEXHUKOU (IIPOEKTOp, IKPaH,
KOMIIBIOTEP/HOYTOYK) C COOTBETCTBYIOLIUM POTrpaMMHBIM 00€CIIEYeHUEM, MEJIOBOM (1) UIIM MapKepHOM
JOCKOH.

Jlig mpoBeieHUs MPAKTUYECKUX 3aHATHH - ay TMTOPHS, OCHAIIEHHAsl IPE3EHTALlMOHHON TEXHUKOH (TIPOEKTOp,
9KpaH, KOMITBIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM IPOrPaMMHBIM 00€CIIEUeHUEM, MEJIOBOH (M) HITH MapKEPHOM
JOCKOH.

JUist TpynIOBbIX (MHIMBHIYaJIbHBIX) KOHCYJIBTAMN - ay IMTOPHS, OCHAIIEHHAs! TPE3eHTAMOHHON TEXHUKON
(mpoeKkTop, 3KpaH, KOMIbIOTEP/HOYTOYK) C COOTBETCTBYIOIIMM IPOTrPaMMHBIM 00€CIIeYeHUEM, MEJIOBOH (1) niu
MapKepPHOU JOCKOM.

Jliist mpoBeIeHHsI TEKYILETO KOHTPOJIA - ay TUTOPHS, OCHAILEHHAsi MEJIOBOH (M) MJIM MapKEPHOM TOCKOIA.
CamocrodrenbHas padoTa CTyI€HTOB: ayJUTOPUs, OCHALLICHHAs KOMIIbIOTEPHOI TEXHUKOH C BO3MOKHOCTBIO
NOJKII0UEHUs K ceTu «HTepHeT», ¢ 00ecriedeHHbIM JOCTYIIOM B 3JIEKTPOHHYIO HH()OPMaIIMOHHO-
oOpa3oBartenbHYyI0 Cpefly YyHUBepcuTeTa, nomenienus Hayunoit oubnuorexu [ITHUY.

[Tomemenust nayunoi 6ubmuorexku [ITHUY mist oGecriedenust caMoCTOSITEIbHON PaboThl 00yYarOIIMXCS:

1. Hayuno-6ubnuorpadudeckuii otaen, xopi.l, ayn. 142. O6opynoBan 3 nepcoHaIbHBIMU KOMIIBIOTEPA C
JOCTYTIOM K JIOKaJIbHOW U T7100aIbHONM KOMIIBIOTEPHBIM CETSIM.

2. YuTanpHbI{ 3aJ1 TYMaHUTAPHOM JUTEpaTyphl, Kopm. 2, aya. 418. O6opynoBaH 7 mepcoHaIbHBIMU



KOMITBIOTEPAMH C JOCTYTIOM K JIOKaJbHOU U TT100aTbHONW KOMIBIOTEPHBIM CETSIM.

3. UnTanbHBIN 331 €CTECTBEHHOH JIUTEpaTyphl, KOpIL.6, aya. 107a. OGopyaoBaH 5 nmepcoHaIbHBIMH
KOMITBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

4. Otnen MHOCTpAaHHOM HUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan | mepcoHaIbHBIM KOMIBIOTEPOM C
JIOCTYIOM K JIOKaJIbHOM U T1100aIbHONW KOMIIBIOTEPHBIM CETSIM.

5. bubnuoTteka opunnyeckoro axkynprera, kopn.9, aya. 4. O6opynosana 11 nepcoHabHBIMU
KOMIIBIOTEPAMH € JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

6. UuranbHbIi 3a1 reorpaduyeckoro gaxyiabTera, Kopi.8, aya. 419. O6opynoBaH 6 mepcoHAIbHBIMA
KOMIIBIOTEpPAMH € JOCTYIOM K JIOKaJIbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

Bce xoMmbioTephl, yCTaHOBICHHBIE B TOMELICHUAX HAyYHOU OMOJIMOTEKH, OCHAILIEHBI CIICAYIOIINM
IIPOTPaMMHBIM 00€CTICYCHHEM:

Onepanunonnas cuctema ALT Linux;

Oducusiii maker Libreoffice.

CrpaBouHno-nipaBoBas cucteMa «Koncynprantllnrocy



DoHIbI OLIEHOYHBIX CPEACTB VISl ATTECTAIUU MO AUCIUILIHHE
MaTteMaTH4YeCKUN aHAJIN3

I[lnannpyemble pe3yabTaThl 00y4eHHsl 0 TUCHUILIHHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

OIIK.1

Cnoco0eH npuMeHSITH (PyHIaMeHTAJbHbIE 3HAHUS, NI0JIyYeHHbIE B 00/1aCTH MATEMATHYECKUX H
(nJ1M) ecTeCTBEHHBIX HAaYK, H HCI0JIb30BAaTh UX B IPO(eCCHOHAIbHOM /1eATeJIbHOCTH

Komnerenuus IInanupyemsle pe3yJibTaThl Kpurtepun oneHnBanus pe3yjbTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OIIK.1.3 3HATD: ocHOBHBIE NOHATHA U HeynosiierBopureJ
Hcnonbs3yer yTBEPIKIEHHs MaTeMarndeckoro | He 3HaeT moHsTus, yIBepxkaeHus U (HopMyJibl

MPAKTUYECKUIN OTIBIT
perieHus: CTaHAapTHBIX
3a7a4 MaTEMAaTHYECKUX U
(MJIM) eCTeCTBEHHBIX
HayK

aHaimu3a; YMETD: npumensaTs
METO/Ibl MATEMATUYECKOTO
aHaJM3a B CTaHJIAPTHBIX 3a/1a4yax,
JaBaTh COAEPKATEIbHYIO
MHTEPIPETALMIO PE3YJIHTATOB
BBIYHMCIICHHUM, KOHTPOJIUPOBATH
MPaBUIILHOCTh BBIUUCICHUH,
CaMOCTOSITENILHO MPUOOPETATh
HoBble 3HaHus; BJIAJIETD:
OCHOBHBIM aIIapaToM MOHITHI
TEOPHH MAaTEeMaTHIECKOTO
aHajn3a, HaBBIKAMH
TEOPETHUECKOTO aHaJIn3a
MOJIYYEHHBIX PE3YJIHTATOB.

MaTeMaTHYeCKOro aHann3a(MepeynucIeHHbIE B
nyakre 3HATD). He ymeer pemats 3amaun
MaTEeMaTHYECKOT0 aHalin3a (epeyrciieHHbIE B
nynkre YMETD). He kouTponupyer
MIPABIWJILHOCTH BBIYMCIICHUH.
YnoBaerBopuTebH
3HaeT NOoHATHUS U (HOPMYJIBI MATEMAaTUYECKOTO
aHaJlM3a; HO HE 3HAET U He JIOKa3bIBACT
YTBEPKICHUS (IIEPCUNCIICHHBIC B ITYHKTE
3HATD). Ymeer pemats orpaHU4eHHBIN HaOOp
3aa4. MoseT 1onmycKaTh MHOKECTBEHHBIE
apumeTnyecKre OMMOKN B BEIYUCIICHUSX.
VcnpIThIBACT 3aTpyAHEHUS TIPU
CaMOCTOSITEILHOM H3YUYEHUH JTUTEPATYPHI 110
MaTeMaTHYeCKOMY aHaJIH3y.

Xopouo
CdopmupoBaHHBIE, HO COJIEPKAIINE OTACTbHBIC
po0OJIeMbI 3HAHHSI OCHOBHBIX IMOHSTHH U
YTBEPKACHUI TEOPUU MATEMATUIECKOTO
aHanM3a. YMeeT pelarb CTaHAapTHBIE 3aa4u.
KonTponupyert npaBUIbHOCTh BBIYUCICHUH.

OTtiam4yHo
3HaeT MOHSTHS, YTBEPKACHUS U (OPMYJIIbI
MaTEeMaTHYECKOT0 aHallu3a; YMEET I0KA3hIBaTh
yTBEpkKACHUS (IEPEUNCIICHHBIC B TyHKTE
3HATD). YMmeer pemrats 3agaun
MaTeMaTHYeCKOTo aHaiu3a (epeyrcieHHbIE B
nyHkre YMETD). Moxert nmomyckaTh penkue
apru(METHIECKHUE OITMOKH B BHIYMCIICHHSIX.
CaMocTosTeIbHO IPUOOpETaeT HOBBIE 3HAHUS,
UCIOJIB3YS JINTEPATYypy IO MaTeMaTHUYECKOMY
aHaJIn3y.

OIIK.1.2
OcymiecTBisieT

3HATD: ocHOBHBIE HOHATHUSA U
YTBEPIKACHHUSI MATEMATHIECKOTO

HeynoBierBopurein
He 3HaeT nousTus, yrBepkaeHus 1 Gopmyibl




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

NIEPBUYHBII cOOp U
aHaJN3 MaTepuana,
HUHTEPIPETHPYET
pa3uyHbIe
MaTeMaTHYECKHE U
¢buznveckne 00bEKTHI

aHaJM3a B MPUMEHECHHH K 3aa4am|
npodeccuoHaIbHON
nestensHOCTH, YMETD:
OCYIIECTBIISATh IEPBUYHBIN COOp U
aHaJM3 MaTepuaia 1mo
MaTeMaTUYECKOMY aHaIHU3y,
WHTEPIPETUPOBATH PA3TUIHBIC
MaTeMaTH4YeCKUE OOBEKTHI
BJIAJJIETD: ocHOBHBIM
MOHSATUMUHBIM aNnapaToM TEOPUU
MaTEeMaTUYCCKOr0 aHalIN3a;
HAaBbIKAMM aHAJIN3a MOJYYEHHbBIX
pE3yIbTaTOB, UX IPOBEPKU U
WHTEPIPETAIVH;

HeynosierBopureJ
MaTeMaTUYeCKOro aHalu3a(IepeynuciIeHHbIC B
nyHkre 3HATD). He ymeer pemars 3agaun
MaTeMaTUYeCKOro aHajiu3a (MepeyrciCHHbIE B
nynkre YMETD). He konTponupyer
MPABUJIBHOCTH BHIYHCIICHUH.

YnoBj1eTBOPUTEIbH
3HaeT NOHATHUS U (HOPMYJIBI MATEMAaTUIECKOTO
aHaJIM3a; HO HE 3HAET U HE JI0KA3bIBAET
yYTBEPKICHHUs (IIEPEUNCIICHHBIE B ITYHKTE
3HATD). YMmeer pemate orpaHMueHHBIN HAOOP
3ama4. MoeT 1omycKaTh MHOKECTBEHHBIE
aprupMETUIECKHUE OITMOKH B BHIYMCIICHHSIX.
WcnbiTeiBaeT 3aTpyIHEHUS TIPU
CaMOCTOSITEIbHOM U3YUYEHHUH JIUTEPATYPHI 110
MaTEeMaTHYECKOMY aHaJIU3y.

Xopouo
CdopmMupoBaHHbIe, HO COJIEPKAIINE OTACTHHBIC
poOJIeMbl 3HAHUSI OCHOBHBIX MOHSATUN U
YTBEPXKACHUIN TEOPUU MATEMATUIECKOTO
aHaiM3a. YMeeT peliaTh CTaHJapTHBIC 3a/1a4u.
KontponupyeT npaBuIbHOCTb BHIYUCICHUI.

OtanyHo
3HaeT MOHSTHS, YTBEPKIACHUS U (POPMYJIBI
MaTeMaTUYeCKOr0 aHaJIh3a; YMEET JI0Ka3bIBaTh
yTBEPKJI€HUSI (IE€PEUUCICHHBIC B YHKTE
3HATD). YMmeer pemars 3agaun
MaTeMaTUYeCKOro aHajiu3a (MepeyrciCHHbIE B
nyakte YMETD). Moxer nomyckats peakue
apudmeTnyecKkre OMMOKN B BEIYUCICHUSX.
CaMocTosTeIbHO TPUOOpETAeT HOBBIE 3HAHUS,
HCIIONB3YS JIUTEPATYPY IO MATEMATUIECKOMY
aHaJIU3y.

OIIK.1.1

[Tpumensietr 6a3oBbie
MTOHSITHS, OCHOBHYIO
TEPMUHOJIOTHIO U 3HAHUS
OCHOBHBIX ITOJIOKEHHUH U
KOHIICHIIUHA B 00JIaCTH
MaTEMaTUYECKUX U
€CTECTBEHHBIX HAYK

[Tpumensier 6a30BbIe MTOHATHS,
OCHOBHYIO TEPMHUHOJIOTHIO U
3HAHUI OCHOBHBIX HOJ'IO)KeHI/If/’I nu
KOHIIENINHA B 00J1acTH
MATCMATHUYCCKUX U €CCTCCTBCHHBIX
HayK

HeynosierBopure
He 3HaeT nousTus, yrBepkaeHus 1 (Gpopmysl
MaTeMaTHYeCKOTo aHan3a(MepeynCICHHbIE B
nyakte 3HATD). He ymeer pemats 3amaun
MaTEeMaTHYECKOTo aHalin3a (epeyrciieHHbIE B
nynkre YMETD). He kouTponupyer
MIPaBUILHOCTH BBIYMCIICHUMN.
YnoBaerBopurTeabH
HNmeet oOmrve 3HaHWA OCHOBHBIX [OHSITHNA U
YTBEPXKACHUIN MaTEMaTHYECKOTO aHAIM3A.
YMmeeT pemiath orpaHHuEHHBIN HaObOp 3a/1a4,




Komnerenuust IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
YnoBj1eTBOPUTEbH

UCIIOJIB3YSl OCHOBHBIC (DOPMYITBI.

Xopouo
CdopmupoBaHHbBIE, HO COJIEpKAIINE OTACTHHBIC
po0OJIeMbI 3HAHHSI OCHOBHBIX IMOHSTHH U
YTBEPKJICHUM TEOPUH MAaTEMaTHYECKOTO
aHajM3a. YMeeT pellaTh CTaHJapTHbIC 3a/1a4u.
KonTtponupyeT npaBuIbHOCTb BHIYUCIICHUIA.

OT1an4yHO
CdhopmupoBaHHBIE CUCTEMATUISCKUE 3HAHUS
OCHOBHBIX TIOHSTHI U YTBEPKACHUI TEOPUU
MaTeMaTUYECKOro aHajn3a. Y MeeT peuiaTh
3a/1a4d B YCJIOKHEHHBIX MOCTAHOBKAX.
KoHTponupyeT npaBHIIBHOCTb BBIYUCIICHHH.
CamocTosTenpHO MPUOOpETaeT HOBBIC 3HAHUSI.




OueHoYHbIe CPeICTBA TEKYLEero KOHTPOJIS U IPOMEKYTOYHOM ATTeCTALMU
Cxema nocraBku : Muxenepus [10

Bupa MeponpusiTusi NPOMeKYTOYHON aTTEeCTALNH ¢ DK3aMEH

Cnoco06 npoBeieHrsI MEPONIPUATHS MPOMEKYTOYHOM aTTecTanum : OLEHKa N0 JUCUUIUIMHE B paMKax
MIPOMEKYTOUHOM aTTeCTAaIlK ONPEENIeTCsS Ha OCHOBE 0aioB, HAOpaHHBIX 00YYArOIIMMCS Ha KOHTPOJIbHBIX
MEPOMPUITUSX, TPOBOJIUMBIX B T€UEHHE YUYEOHOTO TIEproIa.

MaxkcumMajbHoe KoJIu4decTBo 0amios : 100

KonBepranusi 6a/U10B B 0TMETKH

«otau4Ho» - ot 81 g0 100

«xopomo» - ot 61 1o 80

«YJ0BJIETBOPUTEJIBbHO» - 0T 43 10 60
«HEYI0BJICTBOPUTEIbHO)» / «He3a4TeHo» MeHee 43 Oaia

Komnerenuus Meponpusitue KonTposnpyembie 3jieMeHTBI
(mHaUKaTOP) TeKYILero KOHTPoJIs pe3yJbTaToB 00y4eHHs

BxoaHo# KOHTPOJIb BxonHoi KOHTpOIB Teopust MHOXKECTB, TEOPHs IPEIEIIOB
Bxoanoe TectTupoBanue MOCJIEeI0BATENbHOCTH U (PYHKLIUH,

HENPEepBIBHOCTH QYHKIUH, TIPOU3BOIHBIE
(byHKINY, 3aJaHHON pa3HbIMU CIIOCOOAMH.

OIIK.1.1 KT1 3HaHME METOJI0B UHTETPUPOBAHMS,
[TpumensieT 6a30BbIe MOHATHS, IIncbMeHHOe KOHTPOJIbHOE | IIPUMEHEHUE UX IIPU BBIYUCICHUH
OCHOBHYIO TCPMHUHOJIOTHIO 1 MeponpusiTue HEONPEIEICHHOTO UHTErpajia .Y MeHue
3HaHUSA OCHOBHBIX ITOJIOXKEHUU U HOCTPOUTH KPHBYIO, 3aJIaHHYIO B
KOHLEILUI B 001aCTH JIEKapTOBbIX U MOJIIPHBIX KOOPAWHATAX.
MaTEMATUYECKHUX U €CTECTBEHHBIX 3Hanue (HOPMYJIBI BEIYHCIICHHS LUIOLIAIH
HayK 06J1aCTH, OTPaHUYEHHOM TaKOH KPUBOIA.

OIIK.1.3

Hcnons3yeT NpakTUYECKUN OIIBIT
penieHus CTaHAapTHHIX 3a7a4
MaTeMaTHYeCKHUX U (WIIH)
€CTECTBEHHBIX HAYK

OIIK.1.2

OcymiecTBIsSIET IEPBUYHBIN COOp U
aHaJIN3 MaTepuaa,
UHTEPIIPETUPYET pa3INyuHbIE
MaTeMaTHYeCKHUe U PUINICCKUE
OOBEKTBI

Beruucnienue uimHbl 1yru, oobema Tena
BpalICHUS.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.1.1
ITpumensier 6a30Bble MOHATHS,

KT2
IIucbMeHHOe KOHTPOJILHOE

UucnoBo# psijy U €ro CXOJUMOCTb.
Kputepuii Komu. OcHoBHBIE CBOICTBa

OCHOBHYIO TCPMUHOJIOTHIO U MeponpusiTue CXOJALINXCS PAZIOB, HEOOXOIUMOE YCIOBUE

3HAHUS OCHOBHBIX ITOJIOKCHHH U cxoaumocTu. Kpurepuit cxoaumocTu

KOHIIEMIMI B 001aCTH 3HAKOIOJIOKHUTENBHOTO psina.llpu3naku

MaTEMaTHYECKUX U €CTECTBEHHBIX . .
CPaBHEHMsI B IPOCTOH U MpeaesIbHON

HayK

OIK.1.3 dopme. Hpmlfam JHamam6epa, Koy,

VCron3yeT NpakTHYeCKHil OTIEIT MHTErpajibHbIi npu3HaK. AOCOMIOTHAS U

pelIeHns CTaHAAPTHRIX 3a4a4 YCIIOBHas CXOAMMOCTb 3HAKOIICPEMCHHBIX

MaTEMaTHYECKUX U (WIIH) psnoB. [Ipusnak Jleiibnuna.

€CTECTBEHHBIX HayK

OIIK.1.2

OcyiecTBiseT NEpBUYHBINA cO0p U

aHaJIM3 MaTepuana,

UHTEPIPETHPYET pa3IuuHble

MaTeMaTH4ecKue U (pu3ndeckue

00BEKTHI

OIIK.1.1 NKM1 3HaHUE OCHOBHBIX NOHITHI

[TpumensieT 6a30BbIE TIOHATHS, HTorosoe KoHTpOJIBLHOE MaTEMaTHYECKOT0 aHAJIN3a, UCTIOIb3yEMBIX

OCHOBHYIO TCPMHHOJIOTHIO 1 MeponpusiTue BO 2 TPUMECTPE, U YMEHHUE UX

3HAHUSI OCHOBHBIX TOJIOKECHHUH U
KOHIICTIIIMKA B 001acTH
MaTEeMaTUYECKUX U €CTECTBEHHBIX
HayK

OIIK.1.3

Hcnonb3yeT npakTUYECKUM OTIBIT
pelieHus CTaHAapTHHIX 3a7a4
MaTeMaTHYeCKHUX U (WIJIH)
€CTECTBEHHBIX HAYK

OIIK.1.2

Ocy1iecTBIsSIET IEPBUYHBIN COOp U
aHaJIM3 MaTepuana,
WHTEPIPETHPYET Pa3TMIHbBIE
MaTeMaTU4ecKue u Pu3nIecKue
0OBEKTHI

¢dbopMynupoBaTh. 3HaHUE OCHOBHBIX TEOPEM

MaTEeMaTUYECKOr0 aHaJIN3a, UCIIOIb3YyEMBIX
BO 2 TPUMECTPE, U YMEHHUE UX
¢bopMynHMpoBaTh. YMEHHE IPUMEHSTH ITH
TEOPEMBI JUIsl YCTaHOBJIEHUSI CBOMCTB
GYHKIUH OTHON U HECKOIBKHUX
[IEPEMEHHBIX. Y MEHHE pelIaTh

MPAKTUYCCKUC 3aJaHUS Ha OCHOBAHWUN
MOHATHU, METOJIOB U TEOPEM, U3YUEHHBIX
BO 2 TPUMECTDE.

Cneunpukanusa MeponpusTHH TeKylIero KOHTPOJIS

BxoaHoi KOHTPOJIbL

[Ipo0mKUTETBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTECTAlUu: 2 yaca

VY cnoBus IpOBENECHNSI MEPOIIPUATHUS: B YaChl AyAUTOPHOMH padoThI

MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBbII 32 MEPONPUATHE IPOMEXKYTOUHOM aTTecTauuu: 0

IIpoxoaHoii 6ann: 0



Iloxka3atenu oueHMBaHUSA Banabi
Brruucnenue npenena GyHKINU. 3
Brruucnenue npousBoaHoi u auddepernnana ykazaHHOTO MopsIKa 3
JlokazaTenbCcTBO Ipe/ienna Mocaea0BaTeIbHOCTH. 2
HccnenoBanue Ha HENPEPBIBHOCTD. 2
KT1
ITpoaomKUTENPHOCTD IPOBEAEHUS MEPOIIPUATHS IPOMEKYTOUHON aTTECTALMU: 2 Yaca
VYcnoBus npoBeAEHUS MEPONIPUATHUSA: B 4AChl ayAMTOPHOM padoThI
MaxkcumanbHbIi 0aii, BEICTABIsIEMbIH 32 MEPONPUATHE IPOMEKYTOUHOM aTTectanuu: 30
[Tpoxoxnoii 6amr: 13
Iloxa3aTen oeHMBaHUSA Banasbt
Brruncienue HEONpeneIeHHOr0 UHTETpaa. 13
Brruucienue riomazan miockoi odaactu. 7
Brruncnenue JMHbBI 1yTH. 5
Brrunciienne HecOOCTBEHHBIX MHTETPAIOB 5
KT2
IIpoaomKUTENBLHOCTD IPOBEAEHUS MEPOIIPUATHUS IPOMEKYTOUHON aTTECTALMU: 2 Yaca
VYcnoBus npoBeAEHUS MEPONIPUATHUSA: B 4AChl ayANTOPHOM PadoThI
MaxkcumanbHbIi 0aii, BEICTABIsIEMbIH 32 MEPONPUATHE TPOMEXKYTOUHOM aTTectanuu: 30
[Tpoxoxnoii 6amr: 13
IToxa3aTen oeHMBaHUSA Banasbt
YMeHue nNpuMeHATh JO0CTaTOYHbIE IPU3HAKY I UCCIIEI0OBAaHUS CXOJAUMOCTH YHCIIOBBIX PS/IOB. 17
3HaHME TPU3HAKOB CXOAMMOCTH YHUCIOBBIX PSAIOB 8
HccnenoBanue Ha aOCOMIOTHYIO U YCIOBHYIO CXOJIUMOCTD PSiL. 5
HUKM1
IIpoaomKUTENPHOCTD IPOBEAEHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTECTALMU: 2 Yaca
VYcnoBus npoBeAEHUS MEPONIPUATHUSA: B YAChI Ay INTOPHOH PadoThI
MaxkcumanbHbIi 0aii, BEICTABIsIEMbIH 32 MEPONPUATHE TPOMEKYTOUHOM aTTecTtanuu: 40
[Tpoxoanoii 6amr: 17
Iloxa3aTesn oeHMBaHUSA Banasbt
YMeHue peuiath NpakTUYeCKUE 33aHNUs HA OCHOBAHUHU MOHSTHUH, METOJIOB M TEOPEM, U3yUEHHBIX 16
BO 2 TpUMECTpE.
YMeHHne NpUMEHSTh 3TH TEOPEMBI JIJIsl YCTAHOBIICHUS CBOMCTB (DYHKIMN OJJTHOM IEPEMEHHOM. 10
3HaHHME OCHOBHBIX MOHATHM MaTeMaTU4YECKOTO aHAIN3a, UCIIOJIb3YEMBIX BO 2 TPUMECTPE, U
yMEHHUe ux (popMyJInpoBaTh.
3HAaHHME OCHOBHBIX TEOPEM MaTEMATHYECKOTO aHAIN3a, UCIIOIb3yEMBIX BO 2 TPUMECTPE, U YMEHHE 7

ux (HopMyITUpOBaTh.




Buja meponpusiTus IPOMeKYTOYHOM aTTEeCTANMH ¢ DK3aMEH

Cnoco06 npoBeieHUsI MEPONIPUATHS MPOMEKYTOYHOM aTTecTanum : OlLiEHKa N0 JUCUUIUIMHE B paMKax
MIPOMEKYTOUHOM aTTeCTaIlH ONpPEENIeTCS Ha OCHOBE 0ayioB, HAOpaHHBIX 00YYArOIIMMCS Ha KOHTPOJIBHBIX
MEPOMPUITUSIX, TPOBOJIUMBIX B T€UEHHE YUYEOHOTO NIEpUO/Ia.

MaxkcumMajibHOe KoJIu4decTBo 0aioB : 100

KonBepranusi 6a/U10B B 0TMETKH

«otau4Ho» - oT 81 no 100

«xopowmo» - ot 61 1o 80

«YAOBJIETBOPUTEIBHO» - OT 43 10 60
«HEeYI0BJICTBOPUTEIbHO)» / «<He3aYTeHo» MeHee 43 Oaiia

Komnerenuus Meponpusitue KonTposmpyembie 3jieMeHTBI
(mHaUKaTOP) TeKYILero KOHTPoJIs pe3yJbTaToB 00y4eHHs
OIIK.1.1 KT3 Brruncienue 4acTHBIX POU3BOHBIX U
[TpumensieT 6a30BbIe TIOHATHS, IMnceMenHoe KOHTPOJILHOE | T depeHnrana GyHKIUU J0 TPETHETO
OCHOBHYI0 TCPMWHOJIOTHIO 1 MeponpusiTue IopsiIKa. Y MEHUE IPOBEPUTD,
3HAaHUS OCHOBHBIX IOJIO)KEHUN U YI0BIETBOPSACT IMDYHKIHS 3aTaHHOMY

KOHIIEILMHA B 00J1aCTH

YPaBHCHUIO B YaACTHBIX ITPOU3BOJHBIX.
MATEMATHUYCCKUX U €CCTCCTBCHHBIX

HaxoxneHnue ypaBHEHUs KacaTeIbHOU

}(I)al}'f;(.l.fy IUIOCKOCTH K3aJJaHHOM MOBEPXHOCTH.
Hcnonb3yeT npakTU4eCKUM OTIBIT Omnpenenenue rpaIuenTa U NPOU3BOJHON
pELIeHUs CTaHJAPTHBIX 3a1a4 (GYHKIMU B 321aHHOM HarpaBJICHUH.
MaTeMaTHYeCKUX U (WJIH) HccnenoBanue GyHKINU ABYX
€CTECTBEHHBIX HayK MEPEMEHHBIX Ha SKCTPEMYM.

OIIK.1.2

OcymiecTBIIsSIET IEPBUYHBIN COOp U
aHaJIM3 MaTepuaa,
UHTEPIPETUPYET Pa3TMIHbBIE
MaTeMaThu4ecKue u Pu3nyeckue
OOBEKTBI




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.1.1
ITpumensier 6a30Bble MOHATHS,

KT5
IIucbMeHHOe KOHTPOJILHOE

YMeHue cBOJIUTh ABOMHON MHTETpal 1o
IJIOCKOM 001aCTH K TOBTOPHOMY

3HAHUSI OCHOBHBIX TOJIOKECHHUH U
KOHIICTIIIMKA B 001acTH
MaTEeMaTUYECKUX U €CTECTBEHHBIX
HayK

OIIK.1.3

Hcnonb3yeT npakTUYECKUM OTIBIT
pelieHus CTaHAapTHHIX 3a7a4
MaTeMaTHYeCKHUX U (WIJIH)
€CTECTBEHHBIX HAYK

OIIK.1.2

Ocy1iecTBIsSIET IEPBUYHBIN COOp U
aHaJIM3 MaTepuana,
WHTEPIPETHPYET Pa3TMIHbBIE
MaTeMaTU4ecKue u Pu3nIecKue
0OBEKTHI

OCHOBHYIO TCPMUHOJIOTHIO U MeponpusiTue MHTETpaly pa3jiIndHbIMU CIIOCO0aMU
3HAHHS OCHOBHBIX TIOJIOXKCHHI 1 (BHEILIHEE UHTETPUPOBAHUE T10 X, BHEIIHEE
KOHIETIHH B 00IacTH WHTETPUPOBAHUE TI0 Y, B MOJISPHBIX
MaTEMaTHYECKUX U €CTECTBEHHBIX KOOpJAMHATAaX).Y MEHUE N300pa3uTh
}(I)al}f;(.l. 3 IIPOCTPAHCTBEHHOE TEJI0, OTPAHUYEHHOE
VCron3yeT NpakTHYeCKHil OTIEIT HEKOTOPBIMU TIOBEPXHOCTAME. 3HaHue
PEIIEHHs CTAHIAPTHBIX 33724 (bopMyJIBI BEIYKCIIEHUS! 00bEMA TAKOTO
MATEMATHUECKHX H (WJIH) Tena. YMeHUe NPUMEHUTH 3Ty PopMyITy.
€CTECTBEHHBIX HAYK

OIIK.1.2

Ocy1ecTBsieT NepBUYHBIN cOOp U

aHalM3 MaTepuarna,

UHTEPIIPETUPYET Pa3INuHbIe

MaTeMaTH4ecKue U GU3nYecKue

00BEKTHI

OIIK.1.1 HNKM3 3HaHHE OCHOBHBIX MOHATUN

IIpumensieT 6a30BbIE MOHATHS, HTorosoe KoHTpOJIBLHOE MaTEMaTHYECKOT0 aHAJIN3a, UCTIOIb3yEMBIX
OCHOBHYIO TCPMHHOJIOTHIO 1 MeponpusiTue B 4 TpuMecTpe, U YMEHHE UX

¢dbopMynpoBaTh. 3HaHUE OCHOBHBIX TEOPEM

MaTE€MaTUYECKOr0 aHaJIN3a, UCIIOIb3YyEMBIX
B 4 TpuMecTpe, U YMEHHE UX
bopmynHMpoBaTh. YMEHHE IPUMEHSTH ITH
TEOPEMBI JUIsl YCTaHOBJIEHUSI CBOMCTB
GYHKIUI OJHON U HECKOIBKHUX
IIEPEMEHHBIX. Y MEHHE pellaTh

MPAKTUYCCKUC 3aJaHUs HAa OCHOBAHHUUN
MOHSITHIA, METOJIOB M TEOPEM, U3YUYCHHBIX B
4 TpumecTpe.

Cneunpukanusa MeponpusTHH TeKylIero KOHTPOJIS

KT3

[Ipo0mKUTETBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTECTAlUu: 2 yaca

VY cnoBus IpOBENECHNSI MEPOIIPUATHUS: B YaChl AyAUTOPHOMH padoThI

MaxkcuManbHbIN 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATHE TPOMEKYTOUHON aTTecTauuu: 30

IIpoxoaHoii 6amn: 13




Iloka3aTey OLEHUBAHUSA

Bajaasl

HccnenoBanue Ha sxctpemym OHIIL 12
Beruucnenue yactHbix npou3BoaHbix @HII ykazanHoro nopsaka. 8
HaxoxieHne ypaBHEHUs KacaTeIbHOHN INIOCKOCTH K 3aJaHHOM IIOBEPXHOCTH. 5
Omnpenenenue rpaueHTa U NPOU3BOAHON (GYHKINH B 3aJaHHOM HarpaBJICHUH 5

KTS5

ITpoaomKUTENPHOCTD IPOBEAEHUS MEPOIIPUATHS IPOMEKYTOUHON aTTECTALMU: 2 Yaca

VYcnoBus npoBeAEHUS MEPONIPUATHUSA: B 4AChl ayAMTOPHOM padoThI

MaxkcumanbHbIi 0aii, BEICTABIsIEMbIH 32 MEPONPUATHE IPOMEKYTOUHOM aTTectanuu: 30

[Tpoxoxnoii 6amr: 13

Iloka3aTesin oneHUBaAHUSA Babl

YMeHue n300pa3uth NPOCTPAHCTBEHHOE TEN0, OTPAaHUUYEHHOE HEKOTOPBIMU TTOBEPXHOCTSIMH H 11
BBIUUCIIEHHE 00BEMA ITOTO Teja
3Hanue GopMyI1 BBIYMCICHHUS TUIOIIAAN TUIOCKOM 007acT. YMEHHe MPUMEHSITh 3TH (OPMYJIBIL. 7
YMeHue CBOJUTh JBOWHONM MHTETPaJ MO IJIOCKOH 00J1aCTH K MOBTOPHOMY MHTETpaily
pasIMYHBIMU cII0cOOaMU (BHEIIHEE MHTEIPUPOBAHKE 11O X, BHEIIHEE UHTETPUPOBAHNUE TI0 Y).
YMeHue CBOJUTh TPOMHOM HHTErpall IO MPOCTPAHCTBEHHON 00JIaCTH K IOBTOPHOMY MHTErpaLy 6
Pa3IMYHBIMH CIIOCOOaAMU

HNKM3

ITpoaomKUTENLHOCTD IPOBEAEHUS MEPOIIPUATHS IPOMEKYTOUHON aTTECTALMU: 2 Yaca

VYcnoBus NpoBeAEHUS MEPONIPUATHUSA: B 4AChl ayAMTOPHOM PadoThI

MaxkcumanbHbIi 0aii, BEICTaBIsIEMbIH 32 MEPONPUATHE TPOMEXKYTOUHOM aTTecTanuu: 40

[Tpoxoxnoii 6amr: 17

IToka3aTesin oneHUBaHUSA Babl

YMeHre NpUMEHSTh 3TH TEOPEMBbI JUIsl yCTaHOBIICHHSI CBOMCTB (YHKLNHM OHON M HECKOIBKUX 16
IIEPEMEHHBIX.
YMeHue penars NpakTUYECKUE 3a1aHNsl HA OCHOBAHUM IIOHATHUM, METOJOB U TEOPEM, U3YUECHHBIX 10
B 4 TpuMecTpe.
3HaHME OCHOBHBIX MMOHATHI MaTeMaTUYECKOTO aHAIN3a, UCIIOJIb3YEMBIX B 4 TpUMECTpE, U YMEHHE 7
ux GopMyJIUpOBaTh.
3HaHHME OCHOBHBIX TEOPEM MaTEMATUYECKOT0 aHAIN3a, UCIIOIb3YyEMbIX B 4 TPUMECTPE, U YMEHUE 7

ux GopMyJIUpOBaTh.




