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1. Ieu ocBoennst moayass MaremaTuka 3.1

LlensiMu OCBOGHUSI TAHHOTO MOAYJISI TUCHUIUIMHBI B 001acTH 00yUeHUsl, BOCIIUTAHUS U

pasBuTtus, coorBercTBytomue ueisim OOl sBastores:

® TIOJrOTOBKAa B 00JacTU OCHOB MAaTEMaTHUYECKUX M €CTECTBEHHOHAYYHBIX 3HAHMIA,
MOJyYeHHE  BBICHIETO  MpodeccHoHaNbHO-IpoduIpoBaHHOr0  (Ha  ypOBHE
OakanaBpa), ymIyOneHHoro mnpodeccHoHambHOrO (HAa  yYpOBHE  MAarumcrpa)
o0pa3oBaHMsl, MO3BOJISIFOIIETO BBHITYCKHUKY YCIEIIHO padoTaTh B M30paHHOU chepe
NesITeNIbHOCTH, 00J1aaTh YHMBEPCATbHBIMU U MPEIMETHO-CIEIUAITU3UPOBAHHBIMU
KOMITETEHITUSMH,

e (¢dopMupOBaHME 3HAHMI O MaTeMaTHKe, Kak 0coOOM croco0e MO3HAHUS MHUpa U
o0pase MbIIUIeHUs, OOIIHOCTH €€ MOHATHI U MpeICTaBICHUIH,

e TPHUOOpPETEHHE OIbITa TOCTPOSHUS MATEMATHUECKUX MOJEINCH H TIPOBEICHUS
HEOOXOMUMBIX pacdéToB B paMKaxX IMOCTPOCHHBIX MOJENeH; ynoTpedieHus
MaTEeMaTHYeCKONH CHMBOJIMKHU JIJISl BBHIPAXKEHUS KOJUYECTBEHHBIX M KAueCTBEHHBIX
OTHOIIIEHUI 00BHEKTOB,

¢ (HopMUPOBAHHE COIUATBHO-IMYHOCTHBIX KAUeCTB CTYACHTOB: IIENCyCTPEMICHHOCTH,
OpPraHM30BAaHHOCTH,  TPYIONIOOWs,  OTBETCTBEHHOCTH,  TI'Pa)XJIaHCTBEHHOCTH,
KOMMYHHKATHBHOCTH, TOJICPAHTHOCTH, TTOBBIIICHHE OOIIEH KYJIBTYpPbl, TOTOBHOCTH K
NesITeNIbHOCTH B MPOQEeCCUOHAIBHON cpeie

2. Mecto moayas B crpykrype OOII

Monyns Marematuka 3.1 BxoguT B 0a30Byl0 4YacTh MaTeMaTHYeCKOro U
€CTeCTBEHHOHAYYHOTO IIMKJIa OOBEAWHEHHOro OJioKa 00pa3oBaTelbHBIX MporpamMm MI1. DtoT
MOJyJb SIBJISETCS HEOOXOIUMBIM JJISi OCBOCHMS OCTalbHBIX JUCLUUIUIMH MaTeMaTHYeCKOro M
€CTECTBEHHOHAYYHOT'O IIUKJIA M TUCHUIUTNH TTpodeccruonanbHoro nukia OOIL.

Jiis ocBOeHUS MOyJIsl HEOOXOMMO 3HATh:

e kypc Maremaruka 1.1

e kypc MaremarTuka 2.1

[TapannensHO € JAHHBIM MOJIYJEM MOTYT U3ydaThCs JMCHUIUIMHBI TYMaHHTapHOTO,
COLMAIIBHOTO M HSKOHOMMYECKOTO IIMKJA, JUCLUIUIMHBI €CTECTBEHHOHAyYHOrO  LUKJA, IHMKII
«Duzndeckas KyJlbTypay, JUCIUTLTNHBI TPOPECCHOHATHHOTO IIHUKJIA.

3. PesyabTaTtsl ocBoeHus moay st MaremaTuka 3.1

CormacHo JIeKOMMIO3UIIMHM pe3ynbTatoB oOyuenus mo OOIl B mporecce oOcBoeHUs
quciuminHel ¢ yuerom tpedoanuit ®I'OC, kpurepues AVIOP, cornacoBaHHBIX ¢ TpeOOBaHUSIMHU
mexxayHapoanbsix crapaaproB EURACE u FEANI, a maxowce 3aumnTepecoBaHHbIX paboTonareneit
IUTAHUPYIOTCS CIENYIOIINE PE3yJIbTaThI:

P1 | [IpumensTh enyboxkue e€CTECTBEHHOHAy4YHbIE, MaTeMaTHUYE€CKHE U WH)KEHEPHBIC 3HAHUS JUIS
co3/1aHus U 00pabOTKU HOBbIX MATEPUATIOB

P5 | [IpoBoauTh TeopeTHUecKHe M SKCIEPUMEHTAJIbHbIE UCCIe008aHUs B 00JIaCTH COBPEMEHHBIX
TEXHOJIOTHI 00pabOTKM MaTepHalioB, HAHOTEXHOJIOTHA, CO3MAHUS HOBbLIX MATEPUAIOB B
CIIOJHCHBIX U HeonpeoesleHHbIX YCIOBUSIX

P11 | Camocmoamenvuo yuumovca W HENPEPBIBHO NO8bIUAMb KEAIUPDUKAYUIO B TEUEHHUE BCETO
nepuoza npodeccuoHAIBHON NeITeTbHOCTH

B pesynbrare ocBoeHus moayns Matemartuka 3.1




3HaTh

YMeThb

CTYICHT JIOJIKEH Oyer:

0 MaTeMaTHKe, Kak 0co0oM crioco0e MO3HaHHUs MUpa U 00pasze MBIIUICHHS, OOIIHOCTU €€
NOHATHH 1 npecTaBienuii; (3-3.1)

OCHOBHBIC ITOHSTHUS TCOPUU YUCIIOBBIX M ()YHKIIMOHAIBHBIX psifoB; (3-3.2)

YCJIOBUSI CXOIMMOCTH YMCIIOBBIX M (DYHKIIMOHAIBHBIX psifoB; (3-3.3)

psinel Teiiopa u Makiopena; (3-3.4)

TpuroHomerpudeckue psusl Dypre; (3-3.5)

KOMILIEKCHBIC YMCIIa U IeiicTBUs Haja HUMH; (3-3.6)

OCHOBHBIE 3JIEMEHTapHbIC (YHKIIMN KOMILJICKCHOTO IIEPEMEHHOT0 U MX CBOWCTBax; (3-3.7)
MOHSATHE aHAIMTUYECKON (DYHKIMH, YCIOBUSA aHATUTHYHOCTH; (3-3.8)
nudepeHIMpoBaHnie ¥ HHTErPUPOBaHUE (DYHKIHI KOMILUIEKCHOTO IiepeMeHHOoro; (3-3.9)
psiabl Jlopana, ocoOble TOUKH, BbueThl; (3-3.10)

npeoOpa3oBanue Jlamiaca u ero OCHOBHbIC CBOMCTBa; (3-3.11)

OCHOBHBIE MPHJIOKEHHUS OTEPAUHOHHOT0 ncuncienus; (3-3.12)

MECTO MOAYJS CpPedH IPYrHX, W3Y4aeMbIX CTYIEHTOM IUCHUIUIMH U €ro 3HaueHUue Mpu
U3yUYEHHUH MOCCIyonuX Kypcos (3-3.13)

paboraThb ¢ yueOHOI U cripaBO4YHOI JuTepaTypoii; (Y-3.1)

UCCJIe/I0BATh HA CXOAUMOCTD YHCIIOBbIC psinbl; (Y-3.2)

HAXOJIMTh MHTEPBAJIbI CXOIUMOCTHU CTEIICHHBIX Ps0B; (Y-3.3)

pasnaratsb ¢pyHkuuu B psia Teinopa; (V-3.4)

paznaraTh GyHKIUYU B TpUronomerpuieckuii psa ypoe; (V-3.5)

paboTaTh ¢ KOMIUICKCHBIMU uuciamMu 1 GyHkuusmu; (Y-3.6)

audGepeHPOBaTh U HHTETPHPOBATh PYHKIUI KOMIUIEKCHOTO nepeMeHHoro; (Y-3.7)
pasnarath ¢yHkimu B psijg Jlopana; (V-3.8)

IPUMEHSTh TEOPUIO BBIYETOB JUIsl HAXOKAEHHsI HHTErpasos; (V-3.9)

HaXO/IUTh H300paKeHHE 110 OPUTHHAIY M OPUTHHAJ 10 u300paxenuto; (Y-3.10)

pemats 3amady Komm g auddepeHunanbHbIX ypaBHEHHUH M CHUCTEM C  [TOMOIIBIO
orneparoHHoro ucuuciaenus; (¥Y-3.11)

NPUMEHSTh METOJIbI, M3yUeHHbIE B Kypce «Matematnka M3.1» K pemieHH0 WHKEHEPHBIX,
HCCIIE/IOBATEIbCKUX U APYTUX MpodecCHOHANbHBIX 3a1ad; (V-3.12)

UCTIOJIB30BaTh TIOJIYY€HHBIE 3HAHWS TPU YCBOCHHUH YYEOHOTO MaTepuaia MOCIETyIONTIX
e (Y-3.13)

BiageTsb

MaTeMaTHYECKOM CHUMBOJUKOM JUIs BBIPQKEHUS KOJUYECTBEHHBIX M KaueCTBEHHBIX
oTHOMIeHH 00beKkTOB; (B-3.1)

OCHOBHBIMH MOHATHIMU Kypca; (B-3.2)

METOIaMHU KCCIIEIOBAHUS CXOAUMOCTH psioB; (B-3.3)

MeToaMu pasiiokeHus GyHkuuit B psasl Teitnopa u @ypoe (B-3.4)

METOJITaMH UCCie0BaHus QYHKIUI KOMITJIEKCHOTO TiepeMeHHoro; (B-3.5)

OCHOBHBIMU MPHUJIOKEHUSIMU TeOpHH BbI4eToB; (B-3.6)

METOJIJaMH OTBICKAHHS N300paKEHHSI IO OPUTHHAITY U OpUTHHAIA 10 n3o0paxenuro; (B-3.7)
MmerofaMu pemieHus 3agaun Komm ans nauddepeHnuanbHbIX YpaBHEHHUH M CHUCTEM C
MIOMOIIIBIO OTIEPAIMOHHOTO Hcuncienus; (B-3.8)

MaTeMaTHYECKUM  almaparoM  JUis  ONHCaHUWs,  aHalIW3a, TEOPETUYEeCKOTO |
9KCHEPUMEHTAJIBHOIO MCCIEJOBAHUSA M MOJAEIMPOBAHUSA (QHU3UUYECKUX U XHUMHUYECKUX
CHCTEM, SIBJIGHUH W TPOILIECCOB, HCIONB30BaHMA B OOyYeHMH U MPOdecCHOHATBLHOU
nesrenpHocTH (B-3.9)



B mnponecce ocBoeHMs MOIyJs IUCUUIUIMHBI y CTYAEHTa pa3BUBAIOTCS CIEAYIOIINE
KOMIIETEHIINH:
1. Vhusepcanvhule (0bwexyrvmyphoie)

e KyJbTypa MBIIUIEHUS, CIOCOOHOCTh K OOOOIIEHHIO, aHAJIU3y, BOCHPUATHIO HH(OpManuu,
TIOCTaHOBKE 1IEJIU U BBIOOpY myTeit ee noctmkenus (OK-1);

® CIOCOOHOCTD JIOTUYECKU BEPHO, apTYMEHTHPOBAHO U SICHO CTPOUTH YCTHYIO U MHCbMEHHYIO
peus (OK-2);

e CrocOOHOCTH MPEACTABIATh COBPEMEHHYIO KapTUHY MHpa Ha OCHOBE LIEJIOCTHOM CHUCTEMBI
€CTeCTBEHHOHAYYHBIX U MaTeMaTndeckux 3HaHuii (OK-3);

® CIOCOOHOCTh K JIMYHOCTHOMY PAa3BUTHIO (B TOM YHCJIE CIIOCOOHOCTH CaMOCTOSTEIbHO
npuoOpeTaTh U UCIOJB30BaTh B MPAKTUUYECKOM JEATEeIbHOCTH HOBBIE 3HAHUS U YMEHHS, a
TaK)K€ KPUTHUYECKU OLIEHWBAaTh CBOM JOCTOMHCTBA W HENOCTaTKH, HamMedaTb HOyTH U
BBIOMpaTh CpPEACTBA Pa3BUTHUS JOCTOMHCTB M YCTPAHEHHUS HEIOCTATKOB) U TMOBBILICHUIO
npodeccuonanproro macrepersa (OK-4);

® CIOCOOHOCTh paboTaTh B MHOTOHAIMOHAIBFHOM KOJIJICKTUBE B KOOIEpAllMU C KOJUIEraMu
(OK-5);

® CnocOOHOCTh OCYIIECTBIISITH CBOIO JICATENHHOCTh B Pa3UYHBIX c(hepax KU3HH Ha OCHOBE
NPUHSTBHIX B 00IIECTBE MOPAIBHBIX U MpaBoBbIX HOpM (OK-6).

2. I[Ipogpeccuonanvhvie —

e CrocOOHOCTb JIEMOHCTPUPOBaTh 0a30Bble 3HAHUS B O0JACTU €CTECTBEHHOHAYUYHBIX
JUCIHUIUIMH M TOTOBHOCTh HCIIOJIb30BaThb OCHOBHBIE 3aKOHBI B MPOQecCHOHAIBHON
JESTEIbHOCTH, TNPUMEHATh METOJbl MaTeMAaTHMYECKOTO aHaliu3a U MOJEIMpPOBaHUS,
TEOPETHUYECKOT0 U dKCIepuMeHTanbHoro uccinenoanus (IIK-1);

e CHoCcOOHOCTP M TOTOBHOCTh BBISIBUTh E€CTECTBEHHOHAYYHYIO CYIIHOCTh IpoOIeM,
BO3HUKAIOIIKUX B XOJ€ Mpo(decCHOHATbHOM AESTeNbHOCTH, MPUBJIEYb IS HMX PEHICHUS
cooTBeTCTBYOLINI husuko-maTemaruueckuii anmapat (I1K-2);

e crocoOHOCTh M TOTOBHOCTh HUCIIOJIb30BAaTh (PU3NKO-MAaTEeMAaTUYECKUI arnmapar Ajsl pelieHus
pacyeTHO-aHAJIUTUUECKUX 33/a4, BOSHUKAIOIINX B X0J1€ MPOdEeCCHOHATBHON AESITETbHOCTU
(TIK-3)

® CrocOOHOCTh M FOTOBHOCTh aHAJIM3UPOBATh HAYYHO-TEXHUUYECKYI0 MH(QOpPMAIHIO, U3Yy4aTh
OTEUECTBEHHBIH U 3apyOe)KHBII OMBIT 110 TeMaTuke uccienoBanus ([1K-4)

®  CIOCOOHOCTH K 00YyYEHHIO Ha BTOPOM YPOBHE BBHICILIETO MPO(ecCHOHaTbHOTO 00pa30BaHus,
NOJYYEHUIO 3HAaHUM MO OJHOMY U3 NIpoduiedl B 00JacTH HAyYHBIX HCCIEIOBAaHUN WU
nenarornueckoit aesrensaoctu (ITK-5);

Kpurepuii 5 AUOP

1.1 IlpumensTh 6azo08vble u cneyualbHble MAaTEeMaTHIECKHE, ECTECTBEHHOHAYYHBIE, COIIMAIBHO-
HYKOHOMUYECKHE U MPOPECCUOHANBHBIE 3HAHUS 8 UUpPOKoM (B TOM YHCIIE MEKTUCITUTUIMHAPHOM )
KOHTEKCTE B KOMNJIEKCHOU MHKEHEPHON JESTEITHHOCTH.

1.2 CtaBuTh U pemiaTh 33a4u KOMNIEKCHO20 WHKEHEPHOTO aHalIu3a C UCTIOIh30BAHUEM OA308bIX U
CneyuaIbHuIX 3HAHUH, COBPEMEHHBIX aHATMTUYECKUX METO0B U MOJICIICH.

1.3 BBIMONHITH KOMNIEKCHble WHKEHEPHBIE MPOEKTHI C IPUMEHEHUEM 0A308bIX U CHEYUATbHBIX
3HAHWH, CO8peMeHHbIX METOJIOB TIPOCKTUPOBAHUS JJISI TOCTHKCHUST ONMUMATIbHBIX PE3YIHTATOB,
COOTBETCTBYIOIIMX TEXHUYECKOMY 3aJaHUIO C yuemom SIKOHOMHUUECKUX, SKOJIOTUUECKUX,
COITMATBHBIX U IPYTUX OTPaHUYCHUH.

1.4 TIpoBOIUTE KOMNIEKCHble UHKEHEPHBIC UCCIICIOBAHNS, BKIIFOYAs TOMCK HEOOXOAMMOMN
uH(opMaIuu, SKCIIEPUMEHT, aHAITN3 U UHTEPIPETALUIO TAHHBIX C IPUMEHEHHEM OA308bIX U
cneyuanbHulX 3HAHUU U COBPeMeHHbIX METO/IOB IS TOCTHKEHUS TPEOYEMBIX PE3yIbTaTOB.



4. CTpyKTYpa M coJiepKaHue MOIYJIsl
MaremaTtuka M3.1

4.1. HaumeHoBaHHUe pa3iesiOB MOTYJIA:

4.1.1. Yucaosble psaabl

[Tonstue uncnosoro psaaa. OnpenencHue CXONAIIETOCS U pacxondmerocs psaa. Teopemsl o
CBOWCTBaX cXoasAmMxcs psaoB. HeoOxoaumblii mnpus3Hak cxoauMocTu psaa. llomstue
3HAKOIOJOXUTEIBHOTO psiia, HEOOXOJUMOE M JOCTaTOYHOE YCIOBUE €ro CXOIUMOCTH.
JlocTarouHble MPU3HAKH CXOJMMOCTH  3HAKOMOJOXHUTEIbHBIX psimoB: J[”Amambepa,
panukansHblid Komm, uHTerpanbHeii Kommu, npu3Haku cpaBHEHHS. DTAJOHHbBIC PAJIBI U UX
CXOJIUMOCTh. 3HAKOIEPEMEHHBIE PsI/Ibl: MOHATHUE YCIOBHOH M aOCOIIOTHOW CXOJUMOCTH.
Teopema Jleitouuna. Ilpusnak Jupuxie. Cxema uccienoBaHUs 3HAKOUYEPEAYIOIIUXCS PSAOB
Ha CXOJIUMOCTb.

4.1.2. DyHKIUOHAJIbHbIE PSAIbI

Omnpenenenns QyHKIMOHAIBHOTO psifia U 00JaCTH €ro cXoauMocTu. IloHsTHE paBHOMEpPHOI
cxogumoctu. IIpmsnak Beiiepmrpacca. CBoilcTBa paBHOMEPHO CXOIAIIMXCA  PSZIOB.
Crenennsie psibl. Teopema AGens U ee reoMeTpuueckas wuttoctpanus. aTepBan u paauyc
CXOAMMOCTH CTENEeHHOro psAna. OCHOBHBIE CBOWCTBA CTENEHHBIX psAnoB. Paasl Teinopa u
Maxknopena. Teopema 0 HEOOXOJUMBIX M JOCTAaTOUHBIX YCIOBHSIX Pa3iokKeHHUs (YHKIHUU B
psn Teiinopa. TaGnuua paznoxkeHuss OCHOBHBIX JIEMEHTAapHbIX (DYHKIMH B psaJ MakiopeHa.
4.1.3. Paapl ®ypbe

OproroHanbHble M HOPMHUPOBaHHBIE CUCTEMBbl (GYHKUMH. TpuroHoMmerpuyeckas cuctema
¢byaknuii. [lonstue Tpuronomerpuueckoro psga @ypee. Teopema o kodddunmenrax psga
®ypoe. Cymma psna @ypee. Teopema Jupuxiie. PaznoxkeHne 4eTHbBIX M HEUETHBIX (DYHKIMN
B psan @ypre. Paznoxkenue B pan @ypbe QpyHKINN, 3a1aHHBIX Ha MOTyuHTepBaie. Pag @ypre
s QYHKUIUH ¢ NPOU3BONIBHBIM TepuogoM. CIBUT cerMeHTa pasioxeHus. [lonstue 06
nurerpaie Oypee.

4.1.4. KoMmeKkcHbIe YucIa U PYHKIUHU

Kommiekcupie uncna u aeiictBus Hag Humu. Onpenenenue OKII. Peanbnas u MEMMast yactu
¢ynkunu. OCHOBHBIE 3I€MEHTapHbIe (PYHKIIMU KOMITJIEKCHOTO NMEPEMEHHOTO U MX CBONCTBA.
OpHO3HAYHBIE W MHOTO3HAyHble (QYHKIUU. TOYKM BETBIEHUS U UX KIacCU(PUKALUS.
[MpousBonnas OKII. uddepenuupyemoctb. TeopemMa 0 HEOOXOAMMOM U JOCTATOYHOM
ycnoBusix  auddepenuupyemoctd  GyHKIMM B Touke. YcinoBuss Komm - Pumana.
I'eomerprueckuii cmpica npousBogHou. [lonstue ananutnunoctn OKII. MuTerpan ot OKII
BJIOJIb KpPHUBOM M €ro CBOMCTBAa. Teopema O HE3aBUCUMOCTH MHTETpaja oOT IYyTH
uHTerpupoBanus. UnterpanbHas ¢popmyna Kommu.

4.1.5. Psabpl B KOMIJIEKCHOI 00/1acTH

YucoBble psabl ¢ KOMIIEKCHBIMH WieHaMU. AOGCOMIOTHAs cXOIUMOCTh. CTENEeHHBIE PSIbI.
Teopema AGens. Kpyr m pammyc cxomumoctu.. Psin Teitmopa. Teopema o pasnoxeHUU
aHanmuTHYeckod QyHKimu B psan Teinmopa. Psaael Jlopana, ompenenenue. I'naBHas u
npaBwibHag 4yactu psga Jlopana. Konbsio cxomumoctu psipa Jlopana. Teopema Jlopana o
Pa3oKeHUU aHAINTHYECKOW (YHKUIMU B Kousiblie B psaf. Hynu aHamuTHueckod (QyHKUIUU.
[lopsanox wyns. Teopema o Hynax ¢yHkuuu. [loHSATHE aHATUTHYECKOTO MPOJOJIKEHHUS.
Oco06ble Touku U ux Kinaccudukamys. [Toenenre GpyHKIINK B OKPECTHOCTH 0CO00M TOUKH.

4.1.6. Teopusi BbIY€TOB U €€ NPUJIOKEHHS.

Boruer ¢yHKIIMM B M30JIMPOBAaHHOM 0c000i Touke. DOpMynbl [UIsl BHIYMCIEHHUS BBHIYETOB.
OcHoBHasi Teopema O BblueTax. IIpuMeHeHHE BBIYETOB K BBIUMCICHHIO ONPEEIEHHBIX
UHTETPAJIOB.



4.1.7. TIpeodpa3oanue Jlanuaca. OnepanMoHHbIN MeTO peLICHUS

auddepeHUAIBHBIX YPABHEHUI
OmnepanoHHOE UCUUCIIEHUE: OCHOBHBIC MOHATHA U onpeaeneHus. CBoiicTBa mpeodpa3zoBaHus
Jlannaca. TaGnuua opurnHanoB U u3o0paxkeHU. OTbICKaHUE OpUTMHAIA IO U300paKEHUIO.
Wuterpan Memmmna. Pemenne nuHeHbIX qudQepeHnnanbHbIX YPaBHEHHH ¢ MOCTOSHHBIMU
KO3(QQHULIHUEHTaMH OIepalMoHHbIM MeTonoM. MHterpan [lroamenss U ero HnpUMEHEHHE K
pemenuio auddepeHnnanbHbIX ypaBHEHUH. Pemenne cucteM oJHOPOAHBIX U HEOIHOPOTHBIX
nuddepeHIranbHbIX YPAaBHEHUH ONEPAalMOHHBIM METO/IOM.

4.2. CTpykTypa MOAyJs MO pa3aeiaMm u ¢popMaM OpraHu3auuu o0y4yeHusi NMpeAcTaBJIeHA

B Ta0aune 1.

Tabnuna 1.
Cmpyxmypa mooynss Matematuka 3.1
no pasoenam u 8uoam y4eoHou 0esimeibHoCmu
Hazpanue pazgena/ Tembl AynuropHas paboTa (4ac) CPC | xoutp. p. | Uroro
Jlekumu | Ilpakt./cem. | Jla6. | (4ac) (BKII. B
3aHsaTHs 3aH. MPaKT.
3aH.+
KOH(.
HEIest)
YucIioBbIE psIIbI 4 4 0 12 20
DOYHKIUOHAIBHBIC PSIJIBI 6 6 0 12 24
Psaner Oypre 4 4 0 12 20
KomrmiekcHbie uncia u pyHKimm 6 6 0 12 24
Psanpl B KOMIIIEKCHOIM 00J1acTH 4 4 0 10 18
Teopust BBIYETOB U €€ NMPUITOKEHUS 4 4 0 10 18
[IpeoOpazoBanue Jlamnaca. 4 4 0 12 20
OnepallMOHHBIA  METOJ  pelIeHUS
T depeHIIMATBbHBIX YpaBHEHUI
Hroro 32 32 80 144

5. O6pa3oBaTeibHbIE TEXHOJIOTHHU

21.]'[5{ YCIICHIHOTO OCBOCHUA MOAYJIA AWUCHHUIUIMHBI IMPUMCEHAIOTCA KaK MPEAMECTHO —
OPHUCHTHPOBAHHBIC TCXHOJOTHUH O6y‘IeHI/I$I (TCXHOJ’IOFI/ISI IIOCTAaHOBKHU HECJIW, TCXHOJOIUSA ITOJIHOI'O
YCBOCHUA, TCXHOJIOTHA KOHICHTPUPOBAHHOI'O O6y‘-IeHI/I$I), TaK U JIMYHOCTHO — OPHUCHTHPOBAHHBIC

TEXHOJIOTUM 00ydeHus (TexHoJoruss oOydeHHs KakK y4eOHOro HcCCle0BaHus,
TEXHOJIOTMSl KOJUIEKTUBHOM  MBICIIENEATENBHOCTH,

neaarortycCKux MacCTCpPCKUX,

TCXHOJIOTHUA
TCXHOJIOTHUA

IBPUCTUYECKOTO OOy4YeHHUsl) KOTOpble O0OecnedyMBarOT JOCTH)KEHHE IUTAHUPYEMBIX pPe3yJbTaTOB
00y4eHHs COTJIaCHO OCHOBHOM 00pa3oBaTeIbHOM MporpaMmme.

[Tepeuens MeTo10B 00yUeHUsI U POPM OpraHU3aLUU 00YUYEHUS MpeICTaBIEH B Ta0uIe 2.

Memoowl u hopmsi opeanuzayuu 06yyeHusn

MeTtonsl

010]0)

JIek1.

I1p. 3aH./cem.

Tp., Mk

CPC

IT-MeTo1BI

Tabmnuua 2.




Pabora B komane X X
Case-study

Urpa

MeTto bl Tpo6IeMHOTO 00ydeHUS X X,X X
OOy4eHne Ha OCHOBE OIIbITa X X X,X X
Omnepexaromias caMoCTosITeNbHas paboTa X,X X
IIpoeKTHBIN METO

ITouckoBEI MeTO X X X,X X
HccnenoBaTelbCKUM METOS, X X X,X X

6. Opranusamnus 1 y4e0HO-MeToAHYecKoe o0ecneyeHue CaMOCTOATEIbHOI padoThl CTY/IEeHTOB
6.1. O0muit 00BEeM CaMOCTOSATENBHONH pabOThI CTYACHTOB IO MOMIYJIIO BKIIOYACT [[BE
cocrapmstonue: Tekyiryro CPC u TBopueckyro npoektHo-opuentupoannyio CP (TCP).
6.1.1. Texywas CPC HampaBiieHa Ha yriayOJeHHE U 3aKpelieHUEe 3HAHUM CTYAEHTOB, pa3BUTHE
MPAKTUYECKUX YMEHUN U MPEICTABISAET COOOI:
- paboTa C JEKIIMOHHBIM MaTEePHUAIOM, ITIOMCK U 0030 JIUTEPATYPHI M AIEKTPOHHBIX HCTOYHUKOB
nH(pOpMaIlMU IO MHANBUAYAIBHO 33JJaHHON IpobIemMe Kypca;
- BBIIIOJIHEHUE JIOMAILIHUX 33aHUN
- oTepeXxaromiasi caMoCTosATeNbHas paboTa;
- U3y4YEHHE TEM, BBIHECEHHBIX Ha CAMOCTOATEIbHYIO IPOPAOOTKY;
- IOAATOTOBKA K MPAKTUYECKUM M CEMUHAPCKUM 3aHATHUSIM;
- IOATOTOBKA K KOHTPOJIbHOM paboTe U KOJUIOKBUYMY, K 3a4ETY, K IK3aMEHY

6.1.2.

Teopueckas — npoekmHo-OpueHmuposanHas camocmoamenvuas paboma (TCP),

OPHCHTHPOBAaHAa Ha PA3BUTHUC HHTCIUICKTYAJIbHBIX YMCHHfI, KOMIIJICKCA O6HIeKy.HI>TypHI)IX u
npodecCHOHANBHBIX KOMIIETEHIIMH, TMOBBIIIEHUE TBOPUYECKOTO TMOTEHIMAlla CTYACHTOB H
MPEACTABIISIET COOOIA:

- BBITIOJTHEHUE pacyeTHO-TpaduIecKkux pador;

- ydacTue B Hay4YHbIX CTYJCHUECKUX KOH(PEPEeHIUIX, CEMUHApax U OJIMMIINA/IaX;

Ka4dycCTBa.

6.2. CopepkaHue CaMOCTOATEIBHOM pabOTHI CTYICHTOB TI0 AUCITUTIINHE
6.2. 1. Tembl uHOUBUOYANLHBIX 3A0AHULL:

1.

2

3.

4.

S.

6.2.2
1.

2.
3.

UucnoBsle U QYHKIIMOHATIBHBIE PSI/IbI.

Psansr Oypre

KomnuiekcHble uncna u GpyHKIUU.

Bbr4eTsl ¥ UX NpUIIOKEHHUS.

OnepanroHHBINA METO/.

Tembl pabom GbIHOCUMbLE HA CAMOCMOAMENLHYIO NPOPAOOMKY:
[IpunokeHns CTETIEHHBIX PSAJIOB

Wurerpan Oypse

[IpunosxeHns TeOpUH BBIYETOB K BBIYMCIICHUIO ONPEIEICHHBIX HHTErPAJIOB

6.3 KoHTpob caMOCTOATEILHOI PadoThI

Konrpons CPC cTyneHTOB NHpPOBOIUTCS MyTEM MPOBEPKH pPabOT, MPEIIOKEHHBIX IS
BBIIIOJIHEHMS B KQUE€CTBE JOMAIIHUX 33JJaHUN COTJIACHO pa3feny 6.2. U PEUTHHT - TUIAHY OCBOCHHUS
Monayssd aucuuniauHel. OJHUM M3  OCHOBHBIX BUAOB KoHTposst CPC  sBngercs 3ammra
WHIUBHIyAJIbHBIX AOoMalIHKUX 3aaaHuil. Hapsaay c¢ xontponem CPC co cTopoHBI IpemnojaBarens
IIPEIIIoJIaraeTcs JMYHbIN CaMOKOHTPOJIb 10 BbIoaHEHNI0 CPC co CTOPOHBI CTYyIEHTOB.

6.4 YueOHO-MeTOAMYeCKOE 00ecIeueHre CaMOCTOSITeIbHOMH PadoThl CTY/IEHTOB

Jlis

opraHu3anuun CaMOCTOSTEILHOM paGOTBI CTYACHTOB PCKOMCHAYCTCA HCIIOJIb30BAHUC

nutepatypsl W Internet-pecypcoB cornacHO NepedHio pazzena 9. YueOHO-MeToauvYecKkoe H
uHopMannoHHoe o0ecneyeHne M CUMILTHHBI.



7. Cpeacra (POC) Tekyieil U UTOrOBOM OLEHKH KA4eCTBA OCBOEHHUSI MOTYJISI
(I CHUIIMHBI).
7.1. Texkymmii KOHTPOJb. CpeCTBAMU OIICHKH TEKYIIEH YCTIEBAEMOCTH CTYICHTOB 10 X0y
OCBOCHUS AUCIUTUINHBI SABJISIFOTCS:

7.1.1. IlepeueHp BOIPOCOB, OTBETHI HAa KOTOpbIE JAIOT BO3MOXHOCTb CTYIEHTY
IIPOJEMOHCTPUPOBAaTh, a IPENOJABATEI OLEHUTh CTENEHb YCBOCHUS TEOPETHYECKHX H
(akTHUECKUX 3HaHUI HAa YpOBHE 3HAKOMCTBA
1. IlpuBeaure ompeneneHHE CXOIAIIEIOCS U PAcXOALIErocs YHUCIOBOIO psiia U OCHOBHBIE

TEOPEMBI O CBOWCTBAX CXOAALIUXCS PSAOB.
2. Cdopmynupyiite J0CTaTOYHble MPU3HAKM CXOJUMOCTH 3HAKOIOJOXHUTEIbHBIX  PSIJIOB:
JI” Anambepa, pagukanbabiii Komuy, nHTerpanbublii Koy, npu3Haky cpaBHEHHUS.

3. 3HaxonepeMeHHbIE pAAbL: OHATHE YCIOBHOM U a0COIOTHON CXOJIMMOCTH.
4. Cddopmynupyiite Teopemy Jleiibnuna u npusnak Aupuxie
5. Jaiite onpeneneHus (yHKIMOHAIBHOIO psiZia U 00JacTU €ro CXOAMMOCTH. YTo Takoe cymma U

N-yacTuyHast cyMMa (yHKIIMOHAILHOTO psiga?

6. B 4em cocTOUT MOHATHE PABHOMEPHOU CXOAUMOCTHU?

7. CdopmynupyiiTe npusHak Beliepmrpacca.

8. Ilepeuncnure CBOWCTBA pABHOMEPHO CXOJAIIUXCS PSIOB

9. Cdopmynupyiite Teopemy AOers.

10. Ilepeuncnure OCHOBHbIE CBOMCTBA CTENIEHHBIX PSJIOB

11. Kaxue psaapl Ha3biBatoT psinamu Teitsiopa u Maxnopena?

12. OproroHanbHble 1 HOPMUPOBAHHBIE CUCTEMBI (PYHKLIUI

13. [MonsiTHE TPUTOHOMETPUYECKOTO psiia Dyphe.

14. Chopmynupyiite Teopemy Jupuxie

15. Yto HazwiBaeTcst uHTErpagom dypne?

16. Yto Takoe anreOpamyeckas, TPUTOHOMETpUYECKas W MOKa3aTelabHass (opMa KOMIUIEKCHOTO
ymcna? Kak oHu cBsizaHbl?

17. PeanbHas u MHUMas 4yacTu (QyHKUuU. OCHOBHBIE 3JIEMEHTapHbIE (YHKIMHU KOMIUIEKCHOTO
MIEPEMEHHOTO

18. IlpousBonnas OKII. udppepenupyemocts. I'eoMeTpuyeckuii CMbICIT TPOU3BOAHOM.

19. Chopmynupyiite ycnosusi Komm — Pumana.

20. IloHATHE aHATUTUYHOCTU (PYHKIIUU KOMITJIEKCHOTO NEPEMEHHOT0

21. Unterpan ot OKII Brons kpuBoii. CBoiicTBa HHTETpasia

22. Chopmynupyiite TeOpeMy 0 HE3aBUCHUMOCTH MHTErpajia OT IIyTH UHTETPUPOBAHUS.

23. UnTerpanpHas hopmyna Komm.

24. CreneHHbIe psibl B KOMIUIEKCHOU oOnactu. Chopmynupyiite Teopemy AGens.

25. Copmynupyiite TeopeMy 0O pa3ioKEeHUN aHATUTHIECKON QYHKIIUH B psij Teiinopa.

26. Kakoii psing HazpiBaetcs pagoM Jlopana? Uto Takoe rilaBHast U MpaBUIIbHAS €0 YacTH?

27. Chopmynupyiite Teopemy Jlopana o pa3inokeHUN aHATUTHIECKON (DYHKITMH B KOJIBIIE B PSIJT

28. Kakue cymecTByloT M30JIMpPOBAaHHBIE OCOOBIE TOYKM Yy aHanuTuueckoil ¢yHkuun? KakxoBo
MIOBEJICHUE aHATUTHYECKON (PYHKIIMU B OKPECTHOCTH TAKHX TOYEK?

29. Beruer pyHKIUHU B U30IMPOBaHHON 0c000ii Touke. DOpMYIIbI 17151 BHIYUCICHUS BEIYETOB

30. ChopmynupyiiTe OCHOBHYIO TEOPEMY TEOPHUHU BBIUETOB.

31. [IpuBenuTe mnpuUMEpbl NPUMEHEHHS TEOPUM BBIUETOB K BBIUMCICHUIO ONpPEACIEHHBIX
HUHTETPAJIOB.

32. Yro takoe npeobpazoBanue Jlamnaca? J{ns kakux QyHKIuil oHO onpenensercs?

33. IlepeunciuTe OCHOBHBIC CBOMCTBA MpeoOpa3oanus Jlammaca.

34. OTpIcKaHue OpUrHHAJA 10 300pakeHuto. Muterpan Memnuna

35.B dyem cocrouT pemieHue JTUHEHHBIX AUDPEpEeHIHATBHBIX YpaBHEHUH C MOCTOSSHHBIMH
K03 pHLIMEHTaMHU OTIEPALMOHHBIM METO0M?



36. UnTerpan [roamens u ero npuMeHeHHE K petieHnio 1udQepeHnnanbHbIX ypaBHEHUH.
7.1.2. VuauBuayaibHbBIE 3aaHUS

IIpuMep BapuaHTa MHAUBUIYVAILHBIX 3aJaHUN.

YuncioBble 1 QYHKIMOHAIBHBIE PSIbI

Bapuant 1

1. HailT cyMMbl YHCAOBLIX PAOOE

5 {—l i = T - n+ 3
) Y= 2 g 4902 — Tn — 12 3) amtin+2)(n 4 4)

S e COs” -
1 N i 3
| E:J } i j -:1|: n® +2n
a0 ._l:'" 1 " . n + l
:ijl ngj T — ldn- L[{f n—1 4-] Igl atesit ('.:'-;r,g_ + I:g)
= fTn44y™" 5 1
? ( ) 6) S (=1)"J1 (1 + _)
:I "E=: m+5 ) .-:‘1( N n?
7) i (—1)" ) ,}i\ Led - Toee3n—2)
n=a(n/3) Ing{n +7) = gnil ol

3. Hailiru nareppaisl cxoaumocT Gy HEIHOHANEHELY PR

o ET.'II._'. 3 I:l]“
9 .'|
:{gl n? +1 } E{ 1 H-ﬁ
3} E“[l.b]' .f” E{_] -'IE—.-ul_r—2|
"= n=1

4. Haitt cyMmbl hyHEUMOHANBHEIX PALOE

= 1 1 - .
1) E{—l}"“(—+ )1 2} Y (n* 450+ 3)z"
n=1 i T + ]. ) ”:".

5. Paznomurs 8 pag Teitnopa no crenedsm [z — x)) PyHELMK

o e - hz — 1 _
1) y=In(vTToz-(1-22)), =0, 2 y=— z4=0

3) y=r-1—3'-' ) = 3, 1) y=¢f’¥ ay = —1.

6. Brruncnnte unrerpans ¢ roddocteio go 0,001

i1 0.5

iy fsin&iz?{iz f T _|_1.

L]




Paael @ypee. Muterpan Pypee

1. 3apanuyo Ha uurepsane (—[; [} dyHKUMO PasnoKUTE B TPUIOHOMET-
puseckui pag Typre. Hocrponrs rpadik cyMMsl Moy yeHHODO pajga.

1) flz)=22-3, z€(-m 7),
2) flz) =2 +cosdz, zE(-1;1)

=2, —w < <0,
) I(I}_{n‘f?, 0<e<m

l—E.. []{Il{l'u

2. Pynkuo  flz) = pastosute B pag Pypee no

0, 1<r<3
) .. nmz
OPTOrOHANBHON cucTeMe §yHELHI sin——, n= 1,2, .00, Hocrponts
1

rpafik cyMMEL OJYYEHHOID PAIA.

0, 0«<z<l,
r—2, 1<r<?

. nTe
OPTOLOHANLHON CUCTeMe 4 C0s —

pasioxute 8 pag Pypre no

3. Oyskuuw  f(z) = {

. on=0,1,2, DC} Hocrpouts rpadux

CYMMEL HOJIYHEHROID 4.

o

4. Dynkunio  f(z) = €, ¢ € (=1; 1) npeacTasuTh TpUroHOMETpHYEC-
ki pagom Dypebe 8 KoMiekcHoll dopMe. JanUCaTs:

a) cnexrpansyto dykuue S{w, ),

S[wﬂﬂ
¢} thasosriil cnektp  @(w,) = arg S{wy ).

b} amnnuryasei conexrp Alw,) =

T

3. Pyukunw fix) = k. € (—o0; co) npencraguTh unterpanon Py-
]

pLe.

6. Haiiru npeobpasosanune Qypre Flw) dyakuun

L r*, || <2
I =90, 12 > 2

7. Haitru cunyc npeobpasosanue $ypee Flw) dysxoun

r+2, 0<e<l,

H:")={0, r>1




Komnnekchsie uncna n dyHKuam

1. Hase qucna z; = o+ t, 2=242%  Buumcaure:

,, ] — in £ dn
1) 22— 3z, 2) (m)% 3) 22 4
) 2} (=), 3) - .

5) ozt 6) lnz, T) cosz, 8) sh=y.

PesyapraTsl BRUMCIeHMI IpecTaBUTh B NOKA3ATeNBHON U anrebpanyeckoil
thopuax.

2. OnpegenuTs # NOCTPOUTE HA KOMIUIEKCHON NOCKOCTM ceMeflcTsa Nu-
HUtH, 3aJaHHbIX YpaBHeHHAMMU

) Im——=¢, 2 Re:’=C.

Z+1

3. Pewurs ypasxenus
1) sinz4cosz =1, 2} e =02

4. Ha komunexcroll miockocT 3al0TpuxoBaTh 0b1acTi, B KOTOPELX NPK 0T0-
24+ 5
Opamedun pyukuuein f(z) = Toop MeeT wecto
iz
a) ckarme k<1,
b} nosopor wa yron 0 < o < 907

2

5. HokasaTs, uTo dyHKuns v(z;y) = z° — y° MOKET CIYKUTH MHUMOI Yac-

ThIO aHAIHTHYeckoll dyvHELNN [(2) = u + 1v 1 HailTi ee.
6. Brruucnure unrerpans

dz
1) [ ==, e L:{|z|=1 Imz<0 };
e

2} [{R.ez+1m z)dz,rpe L — nomanas (0; 1; l+:3_'t'}.
(L]

T. Briusciuts, Henonbsys usTerpaibiyio dopuyny Kows

2 ds 1) |z=1]=1/2
f — rae (L):42) |z +1]=1/2

4 E= 1Dz +1) 3) |2 =2




KommnnekcHbie PsAAbI 1 BBIYCTHI

= 9
1. Heenenosath Ha CXOOMMOCTL pap Y, ——————
olen -4
-1 . - EETE
2. Haifiru oblacTe cXoQUMOCTH pijia =1 = .
P "=Z_1 E :I :EF At 1

3. Sanucares pasnomenns Gyskunit B pags Jlopada B oKpecTHOCTHX YKa-

saHHEY Touek. Haftti obnacti CROANMOCTH hads 00 Ppald.

z ch (iz)
1 = 2} flz) = ————
) JG) 1 —4)? ) fz) 2(z —w)d
zp=0, z3=4, z3=r00. 21 =1L za = oo,
4. HaftTu srrversl dyHEUMA B yEa3aHHBIX TOUKAX
l:l EE,‘; _ ]. L . } ll:ez,"[z—d:l o
Gt e DI — 22
+1 -1
) —tl, zp =10 4 X
) z ' ! }alnz—u-l—fﬂ o=
5) :'r'ln[l+a,l’;), 2y = 00, 6) g zp = 0.

3. Briuncnuts HHTEPEEL IO 3aMERYTOMY ROHTYPY, CHHTAE YT0 ROHTY] HH-
TelpPHPOBAHRA ODXOAMTCA B NOJDAKNTENLHOM HallpaBieHinKn

sin® z dz
1) dz 2)
|z—{{=2 2 |e=1|=1 (z=3)(" = 1)
(14 e¥dz .
3) f - 1) 2 exp(2/z) dz
|z|=3 J |2|=2% ) i
gz z°dz
2 Iz+é{=9 (z+3)° ) IIIL 2 + 16z

6. Haittu ¢ noMollibio BRIMeTOR

% e dr ¥t de
- " 9
1) [ r? +3)° 2) _»{L i+ 16
—14im 5 g™
3 4 - iz
) [4\/§slni+ﬁ J_1£1 240




OnepaunoHHeIi MeTon

1. Hamrn mzobpanenns cnenyomms dy HE

1) f(t) = cos®t. 3) flt) = | e dr.
I
| i t < 3,
2) flty=1¢+4 ;c-". 4) j:jsj:=={ L R T A
- L0, t > 4

2. Hamnrn opurugansl dyvHEIII 110 2a0aHHEIM W2000aM00 HITELM

o ) R e
1) Fip)=- u - 2) Fip)= —F—-
(p— 1)p — 2) plp” + 1)
3. “E'l];['J']'[ PEIICHAE Zaila™H |‘;[J][I]'[ OInepPall MOHHBIM MET OO
1) &+ 5z = ¢, a{0) =10,
2) - 2z4+x =t - sant, =10 z(0)=10
3 &4 T+ 6 =t + 3t, (0 =0, 2(0)=2
4) 9% 4+ =" 4 2, (0 =2 20 =10
4., Peuwnre vpasueand, nenonsive topuviny Hwanmens
1
1) o4+ = o0y =0, =0 =10
I 4 et
Lo, t o< 2
| 1 2 <t <3
2) o4 dx = { ' - - a0 =10, a0 =1,
- I, 3 <t <4 Y e
|
|0, t > 4,
0. “E'l];['J']'[ PEHICHHEC CHCTEM OICPallOoH HBIM MET OO0
R (& =Tz 2y x(0) =0, oy | & =06z + 5y (0 =1,
1 y=-x+3y  y0) =2 - 1 g= 2r4dy T oyl =10,

7.2. PyOexHblii KOHTPOJIb. JlaHHBI BUJ KOHTPOJS MPOU3BOAUTCS HAa OCHOBE OalIoB,
IIOJIyYEHHBIX CTYACHTOM IIPH BBIIIOJHEHUHY KOHTPOJIBHBIX U HHIUBUIYaIbHBIX 3aJaHUM.
JlaHHBII BUJ IESTETLHOCTH OILICHUBACTCS OTJACIbHBIMU OaslaMHi B PEUTHHT - JTUCTE.



Oopa3zubt KOHMPOTLHBIX 3A0AHUTL

KonTpoabsHasi padora no teme «Psiabn»
l. HccnenoBars Ha CXOJIUMOCTD PAJIBIL:

1.i 1 1 Z (n+1)? 3.in!(n+l)!

‘Sn+1-cos’na S (n+2)23" 3 (2n)!

4.%["—_1j , Z( D"n*

n=1 3n+2 n=1 n +5

I HaiiTu uHTEpBa CXOAMMOCTH Psijia, UCCIIENOBATh s HA KOHIAX MHTEpBaa:
S L(X_—5)
n1nN+20 2
M. Pa3znoxuts B psin Teiisopa, B OKpEeCTHOCTH TOYKHU Xo, pyHKIHIO T(X):

f(x) = cos? X; X0 -z

V. Paznoxuts QyHkmu B psig Oypbe B ykazaHHOM HHTEpBaJe:

1. y=3x+7, xe(—-mmn).

-2, npu—-2<x<-1
2. y= ; X € (=2;0); (mo kocunycam).

X, npu—-1<x<0

KonTtposabHnasi paéora mo remam
«KommuiexkcHble ync/ia M PyHKIUHM, KOMILIEKCHbIE PS/IbI U BbIYETHI»

o 3/ o o

1. Haiitn Bce 3HaueHHs KOpHs: ¥ — 2 . Pe3ydbTaT BBIUMCICHHIl MPEICTABUTH B aIrebpandeckoil
dopme.

2. Haiiti kK03)QUIHEHT pacTsHKEHHsS W YroJ 10oBOpoTa B TOYKe Zg =1—1 mpu orobpaxennu

o= 722

3. Haiitu anamutuueckyio ¢yukiuoo f(z) =U +IV 1o u3BecTHON eHCTBUTENHHONW YaCTH W

smavernmo f(z5): U(X,Y) = X5 —3xy?;  f(i) = —i.

4. BpIUNCIUTH UHTETpAT: jzz Imzdz, roe L - otpe3ok mpsimoii oT Touku z; = 0, 10 TOUKH
L

Z
5. Pasnoxurs ¢pyukumo f(2)= B psz Jlopana ¢ neHTpom B Z() = 1s

(z-1)(z% +2z-3)

xonbue |Z—1> 4.
6. BBIUHCIUTE CIEMYIONHME HHTETPAIBI:



zdz T coszxdx

z 2
lz—2=4 € +E€ e X2 +4x+5

KonTpoabHasi padora no reMe «OnepaumoHHoe HCHUCTCHUE)
Bapuant Ne 1

I) Haiitu u300paXkeHune 1Mo 3aaHHOMY OPUTHHAIY:

e”sin’t.
I1) Haiiti opuruHa 1o 3ajaHHOMY U300paKEHHIO:

e_p
p(p-1)
[11) OnepanmoHHBIM METOAOM pelInTh 3a1auy Koru:
X+x=cost, x,=0,%,=2.

IV) C nomorneio popmyssl Jroamerns peruts 3agauy Kor:

) {1,0<t<2, _
X+X= X, =%, =0.

0, t>2,
V) 5) OnepannoHHBIM METOAOM pelInTh 3aaauy Koru:
X=3X+Y, oy =0
y=-5Xx—3y+2. =5 Y =5

7.3 IIpoMe:kyTOUHBIH KOHTPOJb. JI[aHHBIN BHUJI KOHTPOJS MPOU3BOJIUTCS Ha OCHOBE OAaJlIOB,
MOJIYYSHHBIX CTYJICHTOM IIPH C/Iaue 3aueTa WM dK3aMeHa.

06pa3l{bl 3AUemHblIX U IK3AMEHAUUOHHBIX Mamepuaios

TIY 3K3AMEH Kypc 2

Cemectp 3

1. a) Chopmynupyiite u nokaxkure npusHak JleliOnuma
B) Chopmynupyiite u gokaxure ycnoBus Komm - Pumana
2. VccnemoBath Ha CXOIMMOCTD PSIIIBIL:

2 (n+2)? ] in!(n+1)! N GV
ci(n+3)2a" i (2n)! no12" 45

3. Paznoxwuts B psa Teitopa ¢ ieHTpoM B Touke X GpyHkimto f(X):

a

f(x)=xe 2X*3; xo=1.
4. TpencraBuTh B arebpandeckoi popme Bce 3HAUCHHST KOPHSI Y-125 :

% sin(zx/2)dx

5. Beruucnuth uHTETpa 5
o X7 +4x+13



6. Pemute 3amauy Komm

" i _ <
V=2 y=10. y)=y©=0 =15
t-2t>1
8. PeiiTUHTI KayecTBa OCBOCHUS M CIUILIMHBI (MOIYJIs1)

OneHka KadyecTBa OCBOCHUS JUCIMILUIMHBI B XOJI€ TEKYIIEH U MPOMEKYTOYHOM aTTecTaluu
00y4aroIMXCsl OCYIIECTBISIETCS B COOTBETCTBUU € «PyKOBOASIIMMU MaTepHalaMH IO TEKYIIEeMY
KOHTPOJIFO yCHEBAEMOCTH, ITPOMEKYTOUHOM UM HTOrNOBOM aTTECTAllMU CTYJIEHTOB TOMCKOTO
MOJIMTEXHUYECKOTO YHUBEPCUTETA», YTBEPKICHHBIMU TTpuKa3zoM pektopa Ne 77/ox ot 29.11.2011
T.

B cootBercTBUU ¢ «KaneHaapHbIM IIaHOM U3YyUEHUS AUCIUILTUHBIY:

— TeKylas arrecranus (OLIEHKa KauecTBa YCBOCHHS TEOPETUUYECKOro maTepuaa (OTBETHI Ha
BOIIPOCHI U JP.) U PE3YIbTAThl MPAKTUUECKON ACSITEIILHOCTHU (pelIeHre 3a/1a4, BBIIIOJHEHNUE
3aJjaHul, pelleHre npobiaeM U Ap.) MPOU3BOAUTCS B TeUeHUE ceMecTpa (OLIEHUBAETCS B
Oamnax (MakcumanbHO 60 OamyioB), K MOMEHTY 3aBEpLICHMSI CEMECTpa CTYAEHT IOJIKEH
HaOpath HE MeHee 33 0aIoB)

OuneHuBaIHe MEPONPUSTHS Koua-Bo Bajuisl

KoHnTposnbHas pabora 3 38

Sammra MJ13 5 22
60

— TPOMEXYTOYHasi arTecTalus (dPK3aMeH) MPOU3BOJAUTCSA B KOHIIE ceMecTpa (OLEHUBAETCS B
Oamnax (makcumanbHo 40 0ayioB), Ha dK3aMEHE CTYJEHT JOJDKeH HaOpaTh He MeHee 22
0ayuIoB).

HTOoroBpIi peUTHHT MO TUCIUILIMHE OMpPEIesieTcs CYMMUPOBaHUEM 0asllioB, MOJNYYEHHBIX B
XOJ€ TEKYILEH U MPOMEKYTOUHOM arTecTaunii. MaKCUMaJIbHBIM UTOTOBBIN PEUTUHI COOTBETCTBYET
100 Ganmam.

9. YueOHO-MeTOANYECKOE U HH(POPMAIIMOHHOE 0DecTieYyeHne TUCIHIJIUHbI
9.1. OcHOoBHas UTEpaTypa
1. ®uxrenroinbir [."M. OcHOBBI MaTeMaTHUYECKOTO aHanu3a (B 2-x Tomax).- M. Hayka, 1960,

1968 rr.

2. Kyppssues JI.JI. Kypc maremarndeckoro anammsa (B 3-x Tomax).- M. Hayka, 1970, 1981,
1988 rr.

3. CsemnukoB A.I'., TuxonoB A.H. Teopust (yHKIMII KOMIIEKCHOTO MEpEeMEHHOTo. — M:
Hayxka, 1974

4. Apamanosuu W.I'., JIynn JLJI., Dabcronsn JI.O. @yHKIMM KOMIJIEKCHOTO MEPEMEHHOTO.
OnepanuonHoe ucuucienue. Teopus ycroitunBoctu. — M: Hayka, 1965

5. bepman I''H. COopHuk 3amay mo Kypcy MaremaTudeckoro anammsa. - M. Hayka, 1972,
1975, 1977, 1985 rr..

6. KpacnoB M.JIL., Kucenes A.M., Makapenko T.H. ®yHKIHH KOMIUIEKCHOTO TEPEMEHHOTO.
OnepanuonHoe ucuucinenue. Teopus ycroiunocTu. - M: Hayka, 1971

9.2. lonotHUTEIBHAS IUTEPATYPA

1. ®uxrenronsy I'"M. Kypc nuddepennuanbHOro u MHTErpaibHOro McYHcIeHus (B 3-X
tomax) - M. Hayka, 1962, 1970 rr.

2. barpo B.I'., bemor B.B., 3agopoxssiii B.H, Tpudonor A.IO. Meroas
MaTteMaTHueckoi pusnku: OCHOBBI KOMIUIEKCHOTO aHAIN3a. DJIEMEHThI BApUAIIHOHHOTO
UCUHCITIEHUS U Teopun 0000meHHbIX QpyHkumii. — Tomck: M3n-so HTJI, 2002

3. 3anmopoxusii B.H., 3amemexx B.®., Tpudonor A.IJO., IllanoBamo A.B. Bricmas
MaremMaTuKa JJisl TEXHUYeCKUX YHUBepcuTeToB. [V. Psaael.- Tomck: Uza. TITY, 2006



4. Tepexuna JL.U., ®ukc N.U. Yuebnoe nocobue., «Bricimas matematuka» 4.1,2,3,4,5, —
Tomck, U3n. TITY, 2004 — 2012 r.r.

5. Tepéxumna JL.U., ®duxkc W.M., COOpHMK HUHAMBUAYAIbHBIX 3afaHuil, «Bpiciias
MaTeMaThKay, yactu 1,2

9.3. Internet-pecypchbi:
http://portal.tpu.ru - mepcoHa bHBIN CAT MPENnoaaBaTelis JUCIUIUTAHBI

http://benran.ru —6u6MoTEKAa IO €CTECTBEHHBIM HaykaMm Poccuiickoii Akagemun Hayk
http://mathnet.ru — odmepoccuiickuit MaTeMaTHYECKUIA TOPTAT

http:/lib.mexmat.ru —snexkTpoHHass OHOIMOTEKA MEXaHHKO-MAaTEMAaTHYECKOro (haKysabTeTa
M1y

10. MaTepuanbHO-TeXHHYeCKOe o0ecnevyeHne I CUMIIIMHbI
OcBoeHue AMCUUIUIMHBI MPOU3BOJUTCA HAa 0aze y4eOHBIX ayIUTOpPHM y4eOHBIX KOPILyCOB
TIIY. AynuTopud OCHAIIEHBl COBPEMEHHBIM OOOPYAOBaHUEM, IO3BOJISIOUIMM IIPOBOIHTH
JIEKIIMOHHBIE U IPAKTUYECKUE 3aHATUS.
[Iporpamma cocrasiena Ha ocHoBe Ctangapra OOII TITY B cooTBeTcTBUU € TpeOOBAHUSIMHU
®I'OC o HanpaBiIeHUSIM
13.03.02 | 14.03.02 | 14.05.02 | 16.03.02 | 18.05.02 | 27.03.01
13.03.01 | 14.05.04 | 12.03.01 | 27.03.02 | 27.03.04 | 27.03.05
13.03.03 | 03.03.02 | 12.03.02 | 15.03.01 | 15.03.02 | 15.03.05
16.03.01 | 11.03.04 | 12.03.04 | 22.03.01 | 29.03.04 | 21.05.03

[Tporpamma onobpena Ha 3aceganuu kadpeapsl BMM® OTHU TITY (mpotokon Nel770T «16»
utons 2014 r.).

ABTOpBI noueHt kadenpst BMM® OTU TITV 3ansmex B.O.

Peuenzent nonent kadeapst BMM® OTU TITY llexanosckuii N.A.
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