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1. Henu, 321244 U NJIAHUpPYeMbIe
pe3yabTaThbl 00y4eHus 10
AUCHMILINHE

K oOCHOBHBIM yensam OCBOEHMS IUCUUILIMHBI «MaremMaTU4ecKui aHauu3» CIEeLyeT
OTHECTHU:

- BOCIIUTAHUE Y CTYJIEHTOB OOIIei MAaTeMaTUYECKOM KyJIbTypHI;

- npuoOpeTeHrne CTYACHTaMU LIMPOKOr0 Kpyra MaTeMaTU4YeCKUX 3HAHWUN, YMEHHH u
HaBBIKOB;

- pa3BUTHE CIOCOOHOCTH CTYJEHTOB K WHAYKTHUBHOMY M JE€AYKTHMBHOMY MBIIUICHUIO
Hapsily ¢ pa3BUTHEM MaTEMATUYECKOW MHTYULIMH;

- YMEHHE CTYyJeHTaMH pa3BUBaThb HAaBBIKM CAMOCTOSITEIbHOTO H3y4YeHHUs Y4eOHOH U
HAy4YHOM JIUTEpaTyphl, COJEpIKaIe MaTeMaTUUECKHE CBEICHUS U PE3YJIbTaThl;

- TMOJTOTOBKY CTYIEHTOB K JI€ATEIbHOCTH B COOTBETCTBHUH C KBaTH(PUKAIIMOHHON
XapaKTepUCTHKONW OakalaBpa 10 HamlpaBICHUIO, B TOM 4Yucie (OPMHUPOBAHUE YMEHUI
UCIIOJIb30BaTh OCBOGHHBIE MATEMATHUYECKHE METO/IbI B MPO(PECCUOHANBHOMN 1eATEeIbHOCTH.

- TMOATOTOBKY BBICOKOKBANU(UIIMPOBAHHBIX KaJpOB, BOCTPEOOBAHHBIX B YCIIOBHUSAX
U(PPOBOK TYpOYJIEHTHOCTH M BBICOKHX TEXHOJIOTMYECKHX PHUCKOB COBPEMEHHOW HH(POBOIA
SKOHOMHMKH.

K OCHOBHBIM 3a0auam OCBOEHMSI JUCLUIUIMHBI «MaTreMaTH4YeCKHil aHalIu3» CleayeT
OTHECTH:

- OCBOGHHE CTyJEHTAMH OCHOBHBIX MOHATHH, METOJOB, (OPMHPYIOIINX OOIIYIO
MaTeMaTUYECKYIO MOJIMOTOBKY, HEOOXOIUMYIO JJIsl YCIIEUTHOTO PEIIeHUs] MPUKIIAJHBIX 3a7a4;

- popMHpOBaHUE y CTyJeHTa TpeOyeMoro Habopa KOMIETEHINI, COOTBETCTBYIOIIUX €T0
HAIPAaBIIEHUIO MOJTOTOBKU U 00ECIIEUNBAIOIINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PBIHKE TPY/Ia.

OOyuenne mno muctuiUimHEe «MaTeMaTH4YeCKUi aHajau3)» HaNpaBIeHO Ha (OPMHpPOBAHUE
y oOyuaronuxcs cienyronmx kommnereHnuid B cootrBerctBuu ¢ ®I'OC 19.03.01 (ypoBeHb
OakanmaBpuaTta) 1o HampasieHuio noarotoBku 19.03.01 buoTtexHomorus, HampaBiIeHHOCTb
(mpodunb) «lIpombiliuieHHass OMOTEXHONOTUS W OMOMHKEHEPUS», YTBEPKIECHHBIM MPUKA30M
MunuctepcrBa oOpasoBaHus 1 Hayku Poccuiickoit @enepannu ot 10.08.2021 Ne 736.

Koa v HanmMeHOBaHUE
KOMIIETEeHIIMI

NuaukaTopsl 10CTHKEHUS
KOMIIeTeHITNH

OIIK-1

Cnoco0eH u3yuaTh, aHaJTU3UPOBATh,
HCIIOIL30BaTh OMOJOIMYSCKIE O0OBEKTHI U
MPOIIECCHI, OCHOBBIBASICh HA 3aKOHAX U
3aKOHOMEPHOCTSAX MaTEMaTHUYECKHUX,
(bU3NYECKUX, XUMUYECKUX U OMOIOTHYECKUX
HayK U UX B3aHMOCBSI3SIX

NOIIK-1.1. 3HaeT 3aKOHBI ¥ 3AKOHOMEPHOCTH
MaTeMaTU4YeCKuX, (PU3NIECKUX, XUMUUECKHUX
1 OMOJIOTMUECKUX HAYK U UX B3aMMOCBSI3U
NOIIK-1.2. CnocoGeH u3y4ats u
aHATM3UPOBATh OMOJOTUYECKHUE OOBEKTHI U
MIPOLIECCHI

HOIIK -1.3. Binaneer HaBBIKaMUu
UCIIOJIb30BaHUs B TPO(EeCCHOHATBLHOM
NEATENLHOCTH OMOJIOTHYECKUX OOBEKTOB U
IIPOLIECCOB

OIIK-5 CriocobeH 3KCITyaTupoBaTh
TEXHOJIOTHYECKOe 000pYA0BaHKE, BBIIOIHATh
TEXHOJIOTUYECKUE OIlEpaIlUy, YIIPaBIIATh
OMOTEXHOJIOTMYECKHMH MPOLIECCAMH,
KOHTPOJHUPOBATh KOJINYECTBEHHBIE U

HOIIK-5.1. 3HaeT TEXHOJIOTHYECKOE
00opyioBaHue, ClIOCOOBI KOHTPOJIS U
yIpaBiaeHUs OMOTEXHOJOTUYECKUMU
MPOIIECCaMy, KOJTMYEeCTBEHHBIC U




Ka4eCTBEHHBIE ITOKA3aTEIH MOJTy4acMON Ka4eCTBEHHBIE ITOKA3aTeIIH MOJy4aeMOi
MIPOLYKIUU IIPOAYKIUHU

HNOIIK-5.1. I'oTOB OCyHIECTBIATH
AKCILTyaTaIuo OMOTEXHOJIOTHYECKOTO
000py10BaHUsI, YIIPABIATh
OMOTEXHOJIOTHYECKUMH TTPOIIECCAMU

NOIIK-5.1. Bnaneer merogamMu KOHTPOJISt
Ipolecca Npou3BOACTBA U IIOJIy4aeMon
MPOIYKIIUU

2. MecTo AMCUMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Jucnunnuna oTHOocUTCa K o0s3arenbHON 4yactu 6moka bl: Monyns «Marematudeckue u
€CTECTBEHHO-HAYYHbIE JUCLHHUILUIMHBD.
Jucnunnuna 6a3upyeTcs Ha ClIeayIoIIen, PO IeHHON TUCIUILTHHE:

- TUHEeHas anreopa.
Jucturuinna «MaTtemaTuueckuid aHaJIu3» JIOTHYECKH CBSI3aHa C MOCIEAYOIUMU JUCHUILIMHAMMU:
B obszamenvrot yvacmu.

- MaTeMaTHYSCKUH aHaIn3;

- (pusmka;

- BJIEKTPOTEXHUKA U DJIEKTPOHUKA;

- MaTeMaTUYECKOE MJIAHUPOBAHUE SKCIIEPUMEHTA U TPUKJIA/IHAS CTATUCTUKA;

- OCHOBBI aBTOMAaTU3UPOBAHHOTO IIPOECKTUPOBAHHS;

- (hu3myecKas XuMus;

- TEOPETUYECKasl MEXAHUKA;

- pacyeT AJIeMEHTOB 000PYIOBaHUSI OTPACIIH.
B uacmu, popmupyemoti yuacmuuxamu 0opazoeamenbHuiX OMHOUEHUIL:

- OCHOBBI 2KOHOMUKH M TIPAKTHKA OM3HEC-TNIAHUPOBAHUS B OMOTEXHOJIOTHH;

- MaTeMaTHYeCKOe MOJIETUPOBAHNE OUOTEXHOIOTMYECKUX MPOIIECCOB U CUCTEM.

3. CrpykTypa ¥ cogepxaHue TUCHUIIUHbBI

OO61mas Tpy10eMKOCTh JUCIHUILINHBI COCTABISAET 4 3aueTHbIC eMUHUIIBI -144 yaca.

4.1. 3.1. Buabl yueOHoii paboThI M TPYA0EMKOCTh

n/n Buj yue6Hoii padoTnl Korecrso Cemectp 2
4acoB
AyIUTOpPHBIE 3aHATHSA 72 72
B Tom uncne:
Jlexiuu 18 18
1.
CeMuHapckue/pakTHYECKUe 3aHATHS 54 54
2.
JIaGopaTopHbIe 3aHATHA - -
3.




CamocrosiTesibHasA padoTa 72 72

HpOMe)KyTO'lHaH aTrecranusd

3K3aM€eH ] ]

Hroro 144 144

3.2. TemaTH4yecKUi MJIaH U3yYeHUs TUCHUILUIHHBI

Pasmemién B mpunoxkenuu 1 k paboueit mporpamme.

3.3. Conep:xaHue pa3aej0oB IUCHUTLUIMHBI

BBenenue

Hpe,[[MeT, 3aJlaud U COACPIKAHUC TUCHUIIIIMHEI. OCHOBHBIE 3TaIbI Pa3sBUTHUA JUCHUIIIINHBI.
CprKTypa Kypca, €To0 MECTO U POJIb B IOATOTOBKC 6aKaJ1aBpa, CBA3b C APpYI'UMHU JUCHUTIIIIMHAMMU.

Paznen 1. luddepennnanbHoe ucunciaenue GyHKumnii oqHoi nepeMeHHOM

Tema 1. Yucnosas nocienoBarenbHOCTh. [Ipenen 4ncnoBoil mocaeaoBaTeIbHOCTH U €T0
cpoiictBa. @dynkuus. [locrpoenue rpadukos pynkuuid. [Ipenen pynkumunu. OCHOBHBIE TEOPEMBI O
npenenax ynkuuu. [1epBoIii 1 BTopoii 3ameuaTenbHble pe/enbl. CpaBHEHHE OECKOHEUHO MaJTbIX
1 OECKOHEYHO OOJIBIINX BEIUMYMH. DKBUBAJICHTHbIE OECKOHEYHO MaJIbIe BEIUYMHBI.

Tema 2. HenpepbIBHOCTS (DyHKIIUH B TOUKE U Ha MPOMEXKYTKe, Touku pa3pbiBa QyHKIINH,
ux Kiaccupukanus. ACUMOTOTH rpaduka GyHKIMH, UX KIacCU(UKAIIHSL.

Tema 3. [IpousBognas ¢pynkuuu. ['eomerpuyeckuit u GU3NYECKUN CMBICT IPOU3BOIHOM.
[TpaBuna muddepenpoBanus U GOPMYJIIbI BEIYACICHUS TPOU3BOAHBIX. Tabmua mpou3BOJHBIX
OCHOBHBIX JJIEMEHTapHbIX (yHKUMHA. BprunciaeHnne npousBOAHBIX (YHKIUH, 3aJaHHBIX
Pa3IUYHBIM 00pa3oM.

Huddepenunan. IlpousBoausie n nuddepeHuansl BICINUX NopsaKoB. [IpubamkeHHbIe
BBIYHCIICHHSI C TIOMOIIIBIO U PepeHIanos.

Tema 4.IlpaBuno Jlonuransa. ®opmyna Teitnopa. PackpbiTie HeonpeaeneHHOCTEN
pasnuyHoro Tuma. Pa3nokeHue OCHOBHBIX 3JeMEHTapHbIX (QyHKuui mo ¢dopmyne Teinopa.
[TpubnmxeHHbIEe BEIYHUCIICHUSI ¢ TOMOIIBI0 (hopmyiel Teitnopa.

Tema 5. OcHoBHble TeopeMbl au(pdEepeHInATBHOT0 HCYUCICHUS. MOHOTOHHOCTb
byHkuy, s3KcTpeMyMbl HeoOxoaumble U AOCTATOYHBIE YCIOBHS MOHOTOHHOCTH, JIOKQJIbHOIO
skcTpemyMa. HccienoBanue BBIMYyKIOCTH rpaduka ¢yHkiuu. Touku mneperundba rpaduka
(GyHKIMU.

OOmas cxema uccienoBaHus (QyHKIMM U MOCTpoeHus ee rpaduka. CoiicTBa QyHKIU,
HEeNpephIBHBIX Ha oTpe3ke. Haubosbiee u HaMeHbllee 3Ha4eHNs (PyHKIHMN Ha OTpE3KE.

Paznen 2. InddepenuuanbHoe ucyucjienne (GyHKOHIA HECKOJIbKHX NepeMeHHBIX

Tema 1. OyHKIIUN HECKOIBKUX MTEPEMEHHBIX. JINHUY U TOBEPXHOCTH ypOBHS. YacTHEBIE
npou3BoaHbie. [lomHbi muddepenmmarn. [Ipoun3BoHbIE CITOKHOM (PYHKITUU HECKOIBKUX
nepeMeHHbIX. YacTHbIe MPON3BOAHBIE U AU(depeHIInabl BRICIINX MOpsIkoB. Teopema IlIBapia.

Tema 2. [IponsBoanas o Hanpasienuto. ['paguent. Kacarenbnas k kpuBoi. KacarenbHas
TUIOCKOCTh U HOpMaJib K MoBepxHocTH. Dopmyna Teitnopa. DkcTpeMyM (YHKIIMH HECKOIBKUX
nepeMeHHbIX. Heo0XoqumbIe U TOCTaTOYHBIE YCIOBUS SKCTPEMyMa.



Pa3nen 3. UnTerpajibHoe HCUHC/IEHHE

Tema 1. IlepBooOpa3Has. Teopema CyllIeCTBOBAaHUS HEONPEICICHHOIO WHTErpaa.
HeonpenenenHsiit uHTErpan u ero cBoiicrea. Tabnuua HHTErpanoB OT OCHOBHBIX 3JIEMEHTAaPHBIX
¢byHkuuii. MeTo HemoCpeICTBEHHOTO HHTETPUPOBAHUSI.

MeToapl HMHTErpUpPOBAaHMS C IIOMOIIBIO 3aMEHBl IEPEMEHHOM, IOABEICHUEM IIOJ 3HAK
muddepennmana. MeTox HHTETPUPOBAHUS 110 YACTSM.

HuTerpupoBaHue palioOHaIbHBIX Ip00€il, HUHTErpUpPOBaHNE HEKOTOPBIX BUIOB UPPALIMOHAIBHBIX
U TPUTOHOMETPHUECKUX (YHKIIUH.

Tema 2. 3amaun, NpUBOAAIINE K IOHATUIO ONPENEIEHHOI0 MHTerpaia. OnpeaeseHHblil
UHTETpaJl, €ro CBOWCTBA. YCIOBHMS HHTErpupyemMoctu. VHTerpan ¢ NEpEeMEHHBIM IPENEIOM
unterpupoBanus. @opmyna Heiorona — JleiiOnuna. 3ameHa HEepeMEHHON B ONpPEACICHHOM
UHTETpae.

[IpuiiokeHHs OIpENeNeHHOr0 MHTErpajga B TIE€OMETPUM U MEXaHMKE (BBIYMCIIEHUE
IUIOINAAEH TUIOCKUX (UTYp, JUTMHBI KPUBOH, 0OBEMOB.

Tema 3. HecoOcTBeHHble MHTErpajbl HEPBOIO M BTOPOro poja (1o OECKOHEUYHOMY
IPOMEXYTKY, OT HEOTPAHUYEHHBIX (PYHKLMI Ha KOHEYHOM IPOMEXKYTKE), UX CBOMCTBA.

Tema 4. 3agauu, npuBoOAsIINE K KPATHBIM UHTErpajaM. J[BOHHOM 1 TPOMHON MHTETpabl,
uX cBoOWCTBA. [IpaBuiia BBIYMCIIEHUS ABOMHBIX UHTETPAJIOB.

3.4. TemaTuka NPaKTHYECKUX 3aAHATHI M0 THCIUTIIIHHE
«MareMaTHYeCKUA aHAJTN3)»

No Tema 3angarusa

1 Pa3nen 1. Di1eMeHTHI MATEMATHYECKOT0 aHAJIN3A.

UucnoBas mnocienoBaTenbHOCTh. [Ipenen 4YHMciIoBOM  TMOCIETOBATEIBHOCTH U €r0
cpoiicta. [IpaBuiia npenensHoro nepexona. ®ynkuusd. [Mpenen pynkunu. Teopemsl o
npenenax ¢yHkiuu. [lepBolil 1 BTOpoi 3aMedaTenbHble TPEIebl.

2 CpaBHeHHE OECKOHEYHO MaJbIX M OECKOHEYHO OOJBIINX BEIWYWH. DKBUBAJICHTHBIC
OECKOHEYHO MaJIbI€ BEJIMUMHBI.

3 PackpeiTrie HEonpeIeIeHHOCTEN Pa3IMYHOTO THIIA

4 HenpepriBHOCTE QyHKIIMI B TOUKE U HA TpoMexXyTKe. OTHOCTOpOHHUE Ipeienbl. Touku
paspsiBa pyHKuuu. [Ipumepsl pemeHus 3agau

5 ITpousBonnas gynkuuu. IlpaBuna auddepenunpoBanust 1 GOpMybl BHIUUCIECHUS
pou3BoHBIX. TexHuka nudpepeHunpoBanus

6 JuddepenumpoBanne  oOpaTtHelx  (QyHKIMM,  QyHKIUE, 3aJaHHBIX  HESBHO,
napaMeTpuyueckH, jJorapudpmuueckoe nuddepeHipoBaHmue

7 Huddepennman. T'eomerpudeckuit  cmbicn  auddepenumana. IlpouszBonHbsle
muddepeHmansl BHICIIUX MOPSAAKOB. [IpubakeHHbIEe BHIYMCICHUS! C MOMOIIBIO
muddepeHITanoB.

8 [IpaBuno Jlonurans. ®opmyna Teitopa. PackpeiTre HeonpeneaeHHOCTEN PA3IMYHOIO
TUNa. Pa3nokeHus OCHOBHBIX 3JIeMEHTapHBIX QpyHKLUH 110 Gpopmysie MakiopeHa.

9 [TpubnmxeHHbIe BEIYUCICHUS C TOMOIIbI0 popmyrsl Teitnopa.

10 | INomHOeE HccnenoBanue QYHKIMHA 1 TOCTpoeHHE rpaduKoB. [Ipumepst

11 | INonHOe uccnenoBanue GyHKIWI 1 mocTpoeHue rpadukos. [Tpumeps! (TpogomKeHe)
CamocrostenbHas padota Nel Ha ceMuHape 1Mo QyHKIMSIM OJHON IEpeMEHHOM

12 | Pa3gen 2. ®yHKIMH HECKOJbLKHUX NMepeMeHHbIX. JIMHUM W MOBEPXHOCTH YPOBHS.
YacTtHble pou3BoHbIE U AU(depeHIinal mepBoro mopsaka.




13 | Tomusrit auddepentman. IpousBoansie cinoxHoM GyHKuuU. [Ipon3BoaHas GyHKIUH,
3aJaHHOl HesiBHO. YacTHble Mpou3BoAHbIE U AU (epeHInanbl BHICIINX MOPSIKOB.
Teopema IlIBapiia.

14 | TIpou3BojaHas O HAMIPaBIIEHUIO. [ 'paTueHT.

15 | DkcTpeMyM QyHKIIMN HECKOJIBKUX MepeMeHHbIX. HeoOXxomumbie U 10CTaTOYHbIE YCIOBUS

IKCTPEMyMaA.
16 | CamocrositeibHasi padora Ne 2 Ha ceMHHape N0 (YHKOHSAM HECKOJIbKHX
nepeMeHHbIX
17 | Pa3nen 3. UnTerpajbHoOe HCUYUCTEHHE
[lepooOpaznas.  HeompeneneHHblii  MHTETpall W €ro  CBOMCTBa.  Mertox

HCIMIOCPEACTBCHHOI'O HHTCTPUPOBAHUS.

18 | MHTerpupoBaHue C TIIOMOIIBIO 3aMEHBI IEPEMEHHOM, IIOJBEJACHHEM IO 3HAaK
muddepennmana. MeTon HHTETPUPOBAHUS TIO YACTIM

19 | MHTerpupoBaHre palMOHAIBHBIX  ApOOEH, HMHTErPUpPOBAaHWE HEKOTOPHIX  BHOB
UppalMoOHAIbHBIX (QyHKIMIA

20 | MaTerpupoBaHue TPUTOHOMETPUYECKUX (DYHKIHI.

21 | BeiuucieHne OnpeneieHHBIX HHTerpasioB 1Mo (Gopmyne Heiorona-JleiiOnuna. 3amena
MIEPEeMEHHON ¥ HHTETPUPOBAHUE 110 YaCTSIM B ONIPEICIICHHOM HHTETpalle.

22 | IIpunoxeHus OINpeNlelIeHHOr0 MHTErpaja B F€OMETPUU U MEXaHHUKE (BBIYUCIICHHE
TUTOIIAICH TUIOCKUX (QUTYD, AITHMHBI KPUBO).

23 | TlpuoxKeHusl OMPENIeICHHOTO MHTErpaja B FEOMETPUU M MEXaHUKE (BBIYHMCIICHUC
00BEMOB, TUIOIIAJICH TOBEPXHOCTH).

24 | HecoOCTBEHHBIE HHTETPAIIBI TIEPBOTO M BTOPOTO POJIA, MX BBIYHUCICHUE.

25 | 3ajmauu, MPUBOJSIINE K KPaTHBIM MHTErpajiaM. BbIUMCIIEHUE TBOWHBIX MHTETPAJIOB
CBCIACHHUEM K HOBTOpHBIM.3aI[a‘-II/I Ha USMCHCHUC MOPAJKAa UHTCTPUPOBAHNA B ZIBOI\/JIHOM
UHTErpae

26 | 'eomerpuueckue W (U3MYECKUE TPHIOKECHUS KPATHBIX HWHTETPAJIOB, MPUMEPHI
BBIYKCIICHUSI.

27 | KoHTpoNbHOE TECTHPOBAHUE IO KYpCY.

5. Y4eOHO-MeTOAMYECKOE U MHPOPMAIITUOHHOE 00ecTedeHue

5.1. Hopmarusnbie 10kyMeHThI 1 'OCTbI
®I'OC 19.03.01. buorexnomnorus.2020.

2. AxaneMuyeckuil yueOHBIH TUTaH MO HampaBieHuro noarotoBku: 19.03.01 buorexHomorus.
Hampasnennocts (npo¢uis): [IpombimnenHas 6uorexHosoruss u ouounnxeHepus. dopma

oOyuenus — ouynas. 2023.

3. VYxka3 Ilpesunmenta Poccuiickoit @enepanmu ot 01.12.2016 No 642 «CrpaTterun HaydHO-

TEXHOJIOTUYECKOro pa3Butus Poccuiickon denepannn».
4. Tlpuxa3z MunucrepcTBa oOpa3oBanus u Hayku Poccuiickoit deneparmm ot 23.08.2017 Ne 816

«O6  yrBepxaenuu Ilopsaka MpUMEHEHHMS  OpraHU3alMsAMH,  OCYIIECTBISIOUIMMHU
00pa30BaTENbHYIO NeSITEbHOCTbD, AJIEKTPOHHOTO oOyueHus, JUCTaHIIMOHHBIX

06pa3OBaTeJ'IBHBIX TEXHOJIOT Ui IIpHU pcain3alinun O6pa30BaTeJ'ILHBIX porpamMmm».

5.2. OcHOBHas JMTepaTypa

1. ®uxrtenroinpir .M. OCHOBBI MATEMATHYECKOTO aHANIN3A: YUYCOHUK I BYy30B, 15-¢ u3.,
ctep. CII6, Jlans. 2023. Yacts 1. 444 c.

2. ®uxrtenroinsll .M. OCHOBBI MAaTEMAaTHYECKOTO aHAIM3a: YICOHUK I BY30B, 14-¢ u3.,
crep. CIIO, Jlanb. 2023. Yacts 2. 464 c.



3. Kynpssues JI.JI. Kpatkmii kypc marematudeckoro anamuza. T.1. Jluddepennuanbaoe u
MHTETPAJIbHOE MCUUCICHUS (PYHKUMH ONHOW mepeMeHHOH. Psaapl: YueOHHK [DIeKTpOHHBIN
pecypc]: yueb. - DnekTpoH. naH. - MockBa: ®usmaraut, 2015. - 444 ¢. [Pexxum noctyma: URL:
https://e.lanbook.com/book/71994 -3ari. ¢ skpaHa.]

5.3. /lonmoJiHMTe/IbHAS JIUTEpaTypa

1. TMuckynoB H. C. [duddepenunanbHoe U HWHTETpaIbHOE HCUUCIEHHUS JUIS BTY30B. B 2-x
toMax. M.: Unaterpan - [Ipecc, 2009 — 416, 544 c. 180 k3.

2. 3yokoB B.T'., JlsxoBckuii B.A., Mapteinenko A.U., Munocues B.b., Ilymkaps E.A. Kypc
MaTEeMaTHKH JIJISl TEXHUYECKHUX BBICIINX yueOHbBIX 3aBeacHwmit. Yactu 1-4. M.: MT'Y, 2012.
400 »xk3.

3. Kparkuii xypc BbICIIC MaTeMaTHKH [DJIEKTpOHHBIA pecypc]: y4eO. - DIEeKTpoH. JaH. -
MocksBa:  Jlamkos u K, 2017. - 510 c¢. [Pexum  pmocryma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpaHa.]

4. byrpos f.C., Hukonbckuit C.M. Bpiciias MaTemaTika: yueOHUK JUIsl By30B B 3-X Tomax. M.:
Hpoda, 2009.

5. HHurerpanbHoe ucuucieHUe (QYHKIMA OJHONM M HECKOJIbKUX IEPEMEHHbIX. Teopus moJs:
METOJMYECKHE YKa3aHWs W BapHaHThl pacueTHo-rpaduueckux pador // bomyHoB M.A.,
boponuna C.U., ITokazees B.B., Teym b.JI., Tkauenko O.U.. M.: MI'TY «MAMM», 2009.

6. Marematnueckuii ananu3. Teopus npenenoB u auddepeHuanbHOe UCUUCICHNE: OCHOBHBIE
MOJIOKEHHUS TEOPHH, METOAMYECKUE YKa3aHUsl M BapUAHTHI pacueTHO-Tpadudeckux padot //
bonynoB M.A., bopoauna C.U., KoporkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMMN»,
2009.

5.4. DaekTpoHHBbIe 06pa3oBaTe/ibHbIE PeCYPChI

[IpoBenenue 3aHATHIA W aTTECTAllM BO3MOXXKHO B JAMCTAaHIIMOHHOM (opmare ¢ MPUMEHEHHEM
CHCTEeMBl TUCTaHLUMOHHOro o0ydeHus yHuepcurera (CHO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadeapoi «Marematrka» 3JIEKTPOHHBIX 00pa3oBaTelbHBIX pecypcoB (DOP) mo Bcem pasnenam
IIPOTPAMMBI:.

DJIeMEHTBI MATEMaTHYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaJInm3a

WHTerpanbHOE HCUUCIICHHUE https://online.mospolytech.ru/local/crw/course.php?id=3781
(byHKIUI 01HOM TepeMeHHON

Juddepentmansaoe https://online.mospolytech.ru/local/crw/course.php?id=3362

ucuuciaeHne GyHKuun
HECKOJIBKUX ITEPEMEHHBIX

JloTIOTHUTEIbHBIE TJIABBI https://online.mospolytech.ru/course/view.php?id=3592
MaTeMaTHYECKOTrO aHaITi3a

Pazpaborannbie JOP BKIIOYAIOT TPEHUPOBOYHBIE M UTOTOBBIC TECTHI.

[Topsimox mpoBeneHUs padOT B JAMCTAHIIMOHHOM (hopMare YyCTaHABIMBAETCS OTIEIbHBIMHU
PACTIOPSDKEHUSIMU  TIPOPEKTOpa 10 y4eOHOM paboTe W/WiIM IEHTPOM YYEOHO-METOIUYECKOM
paboTHI.

Ka)KI[LIfI CTYACHT O6CCHC‘ICH HHAUBUAYAJIbHBIM HCOTPAaHUYCHHBIM JOCTYIIOM K 3HCKTp0HHOI>'I
OHMOINOTEKE MOCKOBCKOTO MOIUTEXA
https://online.mospolytech.ru/course/view.php?id=7621&section=1.

HuTepHeT-pecypchl BKIIOYAIOT y4eOHO-METOIMYECKUE MaTepHallbl B JIEKTPOHHOM BUJIE,
npeJicTaBlIeHHBIC Ha caiite mospolytech.ru B pazaene: «llenTp MaTeMaTH4ecKOTro 0Opa30BaHUS»
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https://e.lanbook.com/book/93522
https://online.mospolytech.ru/course/view.php?id=3592
https://online.mospolytech.ru/course/view.php?id=7621&section=1

(http://mospolytech.ru/index.php?id=4486,

http://mospolytech.ru/index.php?id=5822).

[Tone3nsie yLIe6HO-MeT0I[I/I‘leCKI/Ie n PIH(bOpMaI_[I/IOHHBIC MaTC€pHralibl IPEACTABJICHbBI HA cairax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[TepeueHs pecypcoB HHPOPMAITMOHHO-TEICKOMMYHUKAIIMOHHOU ceTH « HTepHET» I OCBOCHHUS
JUCHHIUTHHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIuneH3MOHHOE H CBOOOTHO PACTIPOCTPaHsieMOe MPOrpaMMHOe o0ecnedeHne

No HaumenoBanue | Paszpaborumk 1O HoctynHocTh Ccbuika Ha Enunblil peectp
(mpaBooOanarens | (JIMLEH3MOHHOE, POCCUICKUX MPOTpaMM JIJist
) CBOOOHO OBM u BJ] (npu Hanuumu)
pacnpocTpaHsieMoe
)

1 [ AstraLinuxCom | OOO JInnensnonnoe https://reestr.digital.gov.ru/ree
monEdition "PYCBUTEX- str/305783/?sphrase_id=9540

ACTPA" 36
2 | MoitOduc OO0 "HOBBIE JIuneH3noHHOe https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433

TEXHOJIOTMN" 1)

4.6. CoBpeMeHHbIe MPO(ecCHOHATbHbIE 023bI JAHHBIX U HH()OPMAI[HOHHbIE
CIIPABOYHbIE CHCTEMBI

Ilepeyensb pecypcoB cetn UHTepHET, JOCTYNHBIX 1JIS 0CBOCHHUS THCIUIIIUHbI:

HaumenoBanue Ccbuika Ha pecypc JocTtynHocTb
HNudopMannoHHO-CIPABOYHBIE CUCTEMbI
OCTYITHA B CETH
https://stackoverflow.co A
StackOverflow m /p Wureprer 6e3
OrpaHUYECHU I

NudopmanioHHbI b1 CeTn

(opmanmonIe pecypent Ce http:// www.consultant.ru | JoctymHo
KoncynpranTl Iiroc
[Topran @enepanbHbIX
roCyJapCTBEHHBIX

yAap http://www.fgosvo.ru. HoctymHo
00pa3oBaTeNbHBIX CTAHJAPTOB
BBICIIET0 00pa30BaHUs

DJIeKTPOHHO-0UOIHOTEYHbIE€ CHCTEMBI
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http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.matematikalegko.ru/
http://www.i-exam.ru/
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/
http://www.fgosvo.ru/

Jlanb https://e.lanbook.com/ JlocTyrHa B ceTn
WnTepner 6e3
OrpaHUYECHU I

IPR Books https://www.iprbookshop | docrymna B cetu

ru/ WurepHer 6e3
OrpaHUYEHU I
IIpodeccuonaiibHbie 6a3bl JaHHBIX

baza nanHbIx Hay4yHOU http://www.elibrary.ru JocTymHo

AIIEKTPOHHON OMOIHOTEKN

(eLIBRARY.RU)

WebofScienceCoreCollection — http://webofscience.com | docrymHo

NOJIUTEeMaTHIecKas peepaTUuBHO-

oubmmorpadudeckas u

HAyKOMETpHYECKast

(bubmmomeTpuyeckas) 6a3a JaHHBIX

5. MatepuajibHO-TEXHHYECKOE o0ecTiedeHne TUCIMILTHHBI

MatepuanbHO — TeXHUUYECKas 0a3a yHUBepcUTeTa o0ecrieunBaeT NPOBEICHNE BCEX BUJIOB
3aHATUHN, IPETYCMOTPEHHBIX YUEOHBIM IJIAHOM, U COOTBETCTBYET JCHCTBYIOIIUM CAHUTAPHBIM U
MIPOTUBOMNOXKAPHBIM MPABUIIAM U HOPMaM.

Kadenpa «Marematuka» He pacmojaraeT COOCTBEHHBIM ayIUTOPHBIM (OHIOM U
UCTIONB3YeT YUeOHbIE ayAUTOPUH U3 001Iero (hoHIa YHUBEPCUTETA.

[Ipy HEOOXOAMMOCTH Ui TPOBEACHUS HHTEPAKTUBHBIX TMPAKTUYECKUX 3aHATHI
UCIIOJIb3YIOTCSI KOMIIBIOTEPHBIE KJIACChl YHUBEPCUTETA.

6. MeToanuecKkue peKOMeHIaUH

6.1. MeToauuecKkue peKoOMeHIAUM 1JIsl IpenoaaBaTeisi
110 OPraHU3aluM 00yYeHUs

IIpexne Bcero, cienyer oOpaTUTh BHUMAaHUE CTYJEHTOB Ha TO, YTO MPAKTUYECKH BECh
U3y4YaeMblil UMU MaTepuall He TpeOyeT KaKoi-110o0 crielualbHON (JIOMOJTHUTEIbHOMN ) TOArOTOBKU
A BIIOJIHE MOXKET OBIThH YCIEIHO H3YYC€H, €CJIU CTYACHTBI 6YZIYT rmocemars 3aHATUA,
CBOEBPEMEHHO BBIMOIHATh JOMAIIIHUE 3a/1aHUS U TIOJIb30BaThCs (MIPH HEOOXOAMMOCTH) CUCTEMOM
IJIAHOBBIX KOHCYJIbTAIMM B TEUEHUE KaX/I0T0 ceMecTpa. Bomieamve B Kypc MaTaHanu3a pas3aessl
ABIIAIOTCS KJIACCUYECKUMHU, B TO K€ BpEMs OHM IPAKTUYECKH OPHUEHTHPOBAHBI, TAK KAK UMEIOT
HIMPOKOE PaACHpOCTpaHEHHUE JIsl PELICHUs Pa3HOro poja 3ajJay BHYTPU CaMOM MaTeMaTUKU U
MPUKJIAAHBIX 3a/1a4. X ocBoeHHME TOMOKET CTYACHTaM JIOTUYECKHU BEPHO, apryMCHTHUPOBAHO U
ACHO CTPOMTHh YCTHYIO M NHMCBMEHHYIO P€Ub, YCIIEHIHO NPUMEHSATh HAKOIJICHHBIE 3HAHUS B
npodheccuoHaTbHON NeSTENbHOCTH.

HeoOxomumo ¢ camMoro Hauana 3aHSTHH pEKOMEHAOBAaTh CTYJEHTaM OCHOBHYIO H
JIOTIOJIHUTEIIBHYIO JIUTEPATYPY, @ B KOHIIE CEMECTpa JaTh CIMCOK BOIPOCOB AJIS NOJATOTOBKU K
DK3aMEHY.

Ha mnepBoM 3aHsATMM 1O AMCHUIUIMHE CJeIyeT 00s3aTelbHO NPOUH(DOPMHUPOBATH
CTYZCHTOB O BUJIe U (JOpMax TEKYyILEH U MPOMEKYTOUHOM aTTecTalli 0 TUCIUIIIMHE, CPOKaxX
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UX MPOBENICHNUS, YCIOBUAX IOIYCKA K IPOMEXYTOYHOU aTTECTAllMH, IPUMEHSAEMBIX BUAAX
IIPOMEXYTOUYHOTO KOHTPOJIS.

W3noxeHne TeopeTH4ecKoro Marepuala JOJDKHO COIPOBOXKIATHCS MIUIIOCTPATUBHBIMU
IpUMepaMu, TIIATETFHO OTOOPAaHHBIMU MPETIOIaBATENIeM TaK, YTOOBI TEXHHUYECKUE TPYIHOCTH U
BBIKJIAJKM IPU DPELIECHUM 3a7a4yd HE OTBJEKAIU OT IJVIABHOTO: OCMBICICHHS HJEU U CYTH
IpUMeEHsieMbIX MeTon0B. Cienyer Bcerga yKasblBaTh IPUMEPHI NMPAKTUYECKOTO INPUMEHEHUS
PACCMOTPEHHBIX HA 3aHATUSAX ypaBHEHUH U (popMmyJl.

IIpakTHyeckue 3aHATHS JOJDKHBI OBbITH OPraHM30BaHbl IPENoJaBaTeIeM TaKUM 00pa3oM,
4TOOBI OCTaBaJIOCh BpeMsl Ha MEPHOAMYECKOE BBIMOJIHEHHE CTYAEHTAaMH HEOOJIbIION
CaMOCTOSITENIbHOW PabOThl B ayJUTOPUHU AJIS IPOBEPKU YCBOCHUS U3JI0)KEHHOIO MaTepHala.

[IpenogaBaTens, BeAyLUIUMH NPAaKTHUUECKUE 3aHSTHUS, JOJDKEH COIJIaCOBBIBATH Y4EOHO-
TEMaTUYEeCKU IUIaH 3aHATUH C JIEKTOPOM, HCIIOJIb30BaTh €AUHYI0 CUCTEMY 0003HAaYEHUH.

[IperonaBaTento  cieayeT IOOMBAaTbCS CHUCTEMATHUYECKOW HENpPEpHIBHOW  PabOTHI
CTYZICHTOB B TEUCHHE CEMECTpa, HEOOXOAMMO BBISABIISTH CHIIBHBIX CTY/IEHTOB M IMPHUBJIEKATh UX K
Hay4YHOH paboTe, K y4acTHIO B Pa3HOT0 pojJa OJIMMIINA/IAaX U KOHKypCcax.

CTyeHT JOKEH OIIylaTh 3auHTEPECOBAHHOCTh IPENoJaBaTelsi B JOCTUKCHHUU
KOHEYHOI'0 pe3ysbTaTa: B IpUOOPETEeHUH 00y4aroLIMMUCS IPOYHBIX 3HAHUH, YMEHUN U BIIaICHUS
HaKOIJICHHOH MH(pOpMaImei s peleHus 3a/1a4 B IpopeCcCHOHAIBHON e TeTbHOCTH.

6.1.1. Oo6pa3oBaTe/ibHbIE TEXHOJOTHH

[TpoBenenue 3aHATUH 1 aTTECTAMK BO3MOKHO B JUCTAHIIHOHHOM (OopMaTe ¢ MPUMEHEHHEM
CHCTEMbI TUCTAaHIIMOHHOTO 00yueHus yauBepcureta (CJ10-LMS) Ha ocHOBe pa3paboTaHHBIX

kadenpoii «MaTemaTHKa» EKTPOHHBIX 00pazoBaTebHBIX pecypcoB (DOP) mo Bcem paznernam
nporpamMmmsi (cM. 11. 4.4).

[Topsnok npoBeneHus padoT B TUCTAHIIMOHHOM (hOpMaTe yCTaHABIMBAETCS OTACIbHBIMU
PaCTIOPSDKCHHSIME  TIPOPEKTOpa 10 Y4eOHOH paboTe W/WaM IICHTPOM Y4eOHO-METOAHYSCKOMN
paboThLI.

6.2. MeTtoauyeckue yKazaHus 1Jis1 00y4al0MIUXCH 110 OCBOCHHUIO
AUCHUIIMHBI

Pa3nen 1: nndppepenuuaibHoe ncuucjieHue PyHKUMii 0HON nepeMeHHOM

[Ipu n3yuennn quddepeHnnaIbHOro ucUUCaeHUs PyHKIMNA 0JTHOM epeMeHHOI oOpaThTe
BHUMaHME Ha MOHSTHE Mpeena QyHKIMU B TOUYKE M METO/Ibl ero BeruncieHus. [lpeaen — onHo u3
OCHOBHBIX IIOHATHH MaTeMaTHYECKOro aHanusa. Ilpu BHI{[ I/IOCneooHI/% IIPEIEIIOB q)yjl_{ogu\nn HaJlo,

- 00, 00 — 00

| ] H ] ]
NPEX/Ie BCEro, BBISICHUTH XapaKTep HEONpPEACTICHHOCTH \0 o ) . UroOsr
OBJIa/IETh TEXHUKOH pelIeHns 3a1a4 Ha BBIUMCIIEHUE MPEENIOB, HaI0 3HATh JIBAa 3aMevaTeIbHbIX
npezena, TabJIUIy SKBUBAJICHTHBIX OECKOHEUYHO MaJIbIX, MpaBmiio JlomuTans, pa3iuyHble PHEMBI
PAaCKpBITUSL HEONPEIEICHHOCTEH B 3aBUCUMOCTH OT BHJAA (YHKIHMUM M PEIIUTh JOCTATOYHO
00JIBIIIOE KOJUYECTBO 3a1a4.

IIpu u3yuyeHMH TeM, MOCBALICHHBIX NMPOU3BOAHON M MuddepeHnrany (QyHKIUH, HaIO
OCMBICITHTh UX T€OMETPHUECKUI CMBICT, TOHUMATh pa3indre Mex Ty HUMH (g depeHuan - 3To
IJIaBHAs JIMHEHHas 4acTh npupamieHus QyHKuuu). TBepao 3HaTh (Kak TaOJMIy YMHOXECHHS)
dopmynbl  nuddepeHIMpOBaHUS ~ OCHOBHBIX  JJEMEHTapHBIX  (QYHKUMH U TpaBuia
muddepeHMpoBanus (Bce, KOHEYHO, HO OCOOCHHO MpaBWIO IU(QPEepeHIUPOBAHUS CIOKHON
byHKIMN).
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OOparuTe BHUMaHKUE Takke Ha ocoOeHHOCTH auddepeHnnpoBanus GyHKINMA, 3aJaHHBIX
B HESIBHOHM (popMe, TapaMeTpHUuEeCcKH, Ha pUeM Jorapugmuueckoro auddepeHunpoBanus.

Crnemyer 4YeTKko 3HAaTh M YMETh MPHUMEHSTh AITOPUTM HCCIEAOBaHUS (QYyHKIUH u
MOCTPOCHUS TPaUKOB: OMpEACIICHUE TOUYEK pa3phiBa (M UX KJIACCU(DUKAIINIO), ACUMIITOT rpaduka
(BepTHKAJIbHOW, HAKIOHHOW, TOPU30HTAJIBHON), HEOOXOMUMBIC M JOCTATOYHBIC YCJIOBHUS
MOHOTOHHOCTH (pYHKILIMH, CYIIIECTBOBAHUS JOKAIBHOTO AKCTPEMYMA, IIPOMEKYTKOB BBIITYKIOCTH
¥ BOTHYTOCTH (DYHKITUH U TOYEK Ieperuoa.

Paznen 2: nudepenunanbHoe ncuucaeHue QyHKIMHA HECKOJIbKUX NepeMeHHbIX

[Ipy wW3y4eHUH AaHHOTO pas3dena OOpaTHTe BHHMAaHHE HAa TO, 4YTO (YHKIHS JBYX
IIEPEMEHHBIX MMEET HarjsAHbIA I€OMETPUYECKHM CMBICI — 3TO IMOBEPXHOCTb B TPEXMEPHOM
IIPOCTPAHCTBE

Hano ocMBICTUTH TOHATHS YAaCcTHBIX IPOM3BOAHBIX M TONHOro auddepenunana u
OCOOEHHOCTh MX BBIYMCIIEHUS, OBJIAJIETh TEXHUKON BBIUMCIICHHS IMPOU3BOJIHBIX OT CIIOKHOU
(YHKIMN HECKOJBKUX mepeMeHHbIX. CieayeT oOpaTHUTh BHHUMaHUE Ha TO, YTO JUIS (DYHKIIUH

L= Z(X’ y) CMCHIAHHBIC YACTHBIC IPOU3BOJAHBIC BTOPOI'0 IOPAAKa pPAaBHbI MCEKIY CcO0O0M:
0%z _ 0%z
oxoy Oyox (Treopema IlIBapiia), To ecTh MOpsIOK TUDPEpEeHIIMPOBAHUS HE UMEET 3HAUYCHUSI.
HJ'ISI (I)YHKI_II/II/I HCCKOJIBKUX IIEPCMCHHBLIX CKOPOCTb U3MCHCHUA Q)YHKHI/II/I B IIPOU3BOJIbHOM
HAIlIpaBJICHUHU XapaKTCPU3YyCTCA HpOHSBOHHOﬁ 10 HaIIpaBJICHUIO, a HanOOoNbIAs CKOPOCTb
u3MeHeHHs QyHKIMY Oy/IeT B HAIlpaBJICHUH BEKTOpA IPAJHEHTA.

CJ'IG,I[yCT O6paTI/ITB B OTOM TeMe BHHMaHHE Ha H606XOI[I/IM06 U O0CTAaTOYHOC YCJIIOBHUA
CyHICCTBOBAHHA SKCTPEMYyMaA (1)yHKIII/II/I HECKOJIbKHMX NCPEMCHHBIX.

Pasznen 3: HHTErpajJbHOC¢ HCUYUCTICHHEC

B uHTerpanbHOM  HMCUMCIEHMHM pelIaeTcss 3ajada, oOpaTHOW TOH, KOTOpas
paccMartpuBainack B AuddepeHnarTbHOM UCUUCIICHUN: HE0OX0AMMO HAaWTH ISl JAaHHON (PYHKITUN

f(x) TaKyro (yHKIUIO, IPOU3BOAHAS OT KOTOPOil Oblia OBl paBHA 3a1aHHON. MIHTEerpupoBaHue
(GYHKIMI — JOCTaTOYHO CIOXKHBIN pa3/ies MaTeMaTHKH, OBJIa/IETh KOTOPBIM MOYKHO TOJIBKO, €CIIH
CTYAEHT «BO3bMET» JOCTATOYHO OOJIBIIOE KOJINYECTBO HHTETPATIOB PA3HOTO THIIA.

Hano TtBepno 3HaTh TaOJMIly HMHTETPAJOB OT OCHOBHBIX 3JIEMEHTApHBIX (YHKIH,
OCHOBHBIE METOJbl MHTEIPUPOBAaHMs (3aMEHA IIEPEMEHHOW, NOABEJEHUE II0f  3HAK
mubdepeHnrana, HWHTETPUPOBAHME 110 YacTAM, MPHEMbl BBIUMCICHHUS HMHTETPAJIOB OT
palMOHATBHBIX Apo0ei, OT pa3HOro TUIIA TPUTOHOMETPHUECKUX (DYHKIIHIA).

Hago ocMmbiciuTh €AMHCTBO TOAXOAAa K TIOCTPOEHHIO OIpPENEIeHHbIX, KpaTHbIX,
KPUBOJINHENHBIX, IOBEPXHOCTHBIX MHTETPAJIOB — IIOCTPOEHUE HEKOTOPOW MHTETPAILHON CyMMBbI
Y IIPEEIIbHBIN IIEPEXO.

3HaTh TEOMETPUUYECKUIl CMBICI M OCHOBHYIO (OPMYIYy BBIYHCIEHHS OINpeIeeHHbIX
uHTerpanoB — ¢opmyiy Hetotona — JleiiOHuna, reoMmerpuueckue U (pU3M4ecKue MpHIoKEeHUs
OTIpENIeNIEHHBIX M KPAaTHBIX MHTErPaJIOB, YMETh HAaXOIMTh IUIOMIAJb IUIOCKON (UTYpBI, JUIUHY
KpHUBOI1, 00bE€M U IIOIIA/b TOBEPXHOCTH TEJ BPALICHHUSI.

7. ®oH/I OLIEHOYHBIX CPEICTB

@DOH/T OLIEHOYHBIX CPENICTB MpenacTaBieH B [Ipunoxenun 2 k pabodeil mporpaMMme U BKIIOYAET
paszenbl:

1. MeTo1pI KOHTPOJIS U OLIEHUBAHMSI Pe3yJIbTATOB 00yUYECHHUSI.
2. llIxaya 1 KpUTEPHH OLIEHUBAHUS PE3YIHTATOB O0YUICHHUS.
3. OneHOYHBIE CpPEJICTRA.
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3.1. Texymuit KOHTPOJIb.
3.2. [IpomexyTOUHas aTTeCTaIHs.
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TemaTuyeckuii IJIaH TUCHUIIMHBI « MaTeMaTH4YeCKHii aHAJIN3» 10 HATIPABJIEHUIO MOATOTOBKHU
19.03.01 «BHOTEeXHOJIOTr U
Hampasnennocts (mpo¢uiib)

«HpOMLIIHJIeHHaH OHMOTEXHOJIOTUA U ﬁnonnmenepm{»

(0axanaBp)

®opma 00yueHH s — OUHAA
I'ox mpuema 2023/2024

Buabl yueOHolM padoThl,

Buabl camocTosiTeILHOM

®opMmbI
BKJIIOYAsl CAMOCTOSITEJIbHYIO paGoTbI aTTecTan
Cem | Heneas padoTy CTyCHTOB,
Ne CTyaeHTOB 1
/ Pazzen €CT | Cemectp M TPY/I0€MKOCTh B 4acax
n/n p a bed
e
K.P| KIl | PI'
J | II/C | Ja6 | CPC | KCP p | €pa Kp| 2 3
T
Bropoii cemectp
Paznen 1. ludgdepennnanbnoe
HCYHUCIeHHe PYHKIUH OAHOM
1.1 | mepemeHHoM. YnciaoBas 2 1 2 2 4 +

nocieaoBaTeNbHOCTh. [Ipeaen
YHCIIOBOM ITOCICA0BATCILHOCTH B €T0
cBoiicTBa. [TpaBuiia npenensHOro

14



nepexona. ®ynkuus. [Ipenen pyHkium.
TeopeMsl o nipeaenax GyHKIUH.
Bobiiaua 3aganuii PI'P Ne 1 mo
MaTeMATH4YeCKOMY aHAJIN3Y.

1.2

IlepBpiii W BTOpPOMl 3ameyareabHbIE
npenensl.  beckoHeUHO — Manble U
OecKOHEYHO  OOJIbIIUE  BEJIHYUHBI.
DOKBUBAJICHTHBIE OECKOHEYHO MaJble
BEJINYUHBIL. Packpeitue
HEONpPeIeIEHHOCTEN pa3HOTo THIIA.

13

HenpepbIBHOCTh PyHKIIMI B TOUKE U HA
IIPOMEKYTKE. OpnHocTopoHHKE
npenensl. Touku pa3pbiBa QyHKIUH, HX
KJIacCU(UKAIIHSL.

14

[IpousBonHas GbyHKIHIH.
l'eomeTpuuecknii W MEXaHUYECKHUH
CMBICIT MPOU3BOTHOM. [IpaBuna
mipdepeHupoBanuss U (HOpMYJIbI
BBIUUCIIEHUS] TPOU3BOAHBIX. Talnuua
IIPOU3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX
GbyHKIM. TexHuka
T pepeHIpoBaHus

15

Hudpdepenuman.  IlpousBoanele  u
mu@epeHransl  BBICHIMX — MTOPSIKOB.
[TpubmkeHHbIe BBIYHCIICHUS c
nomoIpio AuddepeHImanos.

1.6

[TpaBusio Jlonurans. @opmyna Teinopa.
PaznoxeHnss OCHOBHBIX JIEMEHTaPHBIX
¢ynkuuit  mo  dopmyne  Teitnopa.
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[TpuGmKeHHbIC BBIYUCIICHHS c
nomoInsko popmynst Telnopa.

1.7

OcHoBHbIE TEOPEMBI
Qg depeHInaIbHOTO MCYHCIICHUSL.
MOHOTOHHOCTH (DYHKIIHHU, SKCTPEMYMBI.
Heo6xonuMele 1 JOCTaTOYHBIE YCIOBUS
MOHOTOHHOCTH, JIOKaJIBHOTO
3KCTpEMyMa. UccnenoBanue
BBIMYKJIOCTH Tpaduka GyHkuuu. Touku
neperuoa.

1.8

OO6mas cxema uccieoBaHus pyHKINUU U
nocrpoenuss ee rpaduka. CpoiicTBa
(GyHKIMH, HENpPEepBIBHBIX Ha OTpE3Ke.
HauOonbiiee n HauMeHbllee 3HAYECHUS
(GyHKIHMU Ha OTpE3Ke.
CamocrositesibHass paGora Nel Ha
ceMuHape 1o (GyHKUMAM OJHOM
nepeMeHHon

1.9

Paznen 2. @OyHKUMA HECKOJBbKHUX
nepeMeHHbIX. [Ipenen u
HenpepbIBHOCTb. OCHOBHBIE CBOICTBa
HenpepbIBHBIX  (QyHKIMHA.  YacTHble
nipou3BoHbIe. [TonHbI qudPepenmman.
Boitaua 3apanmii PTP._ Ne 2 mo
GYHKIHMAM HECKOIbKHX MEPeMEHHbIX

11

[Ipou3BonHble  CIIOKHOW  (YHKIMHU
HECKOJIbKUX T[EepeMEHHbIX. YacTHbIe
MPOM3BOJHEIE U AU depeHIansl
BhIcIINX TopsiAKoB. Teopema IlBapiia.

10
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[TpounsBoaHas o HanpaBJICHUIO.
I'paguenr.

11

OkeTpeMyM  (DyHKIMM ~ HECKOJIBKHUX
IIEPEMEHHBIX. Heo6xoaumebie u
JOCTaTOYHBIE YCIOBUS SKCTPEMyMa.
CamocrositeibHass paGora Ne2 Ha
ceMHHAape Mo (PYHKI UM HEeCKOJIbKUX
nepeMeHHbIX

11

11

Pa3nen 3. UnTerpajibHoe HCUHCIEHHE
[TepBooOpa3Has. Heonpenenennsbiit
MHTErpan u ero cpoicrBa. Tabiuia
UHTETPaJoB oT OCHOBHBIX
3JIEMEHTapHBIX (GYHKLIMH. Meron
HEIMOCPEICTBEHHOI0 UHTETPUPOBAHUSI.
Boiiaua 3agxannii PI'P Ne 3 mo
HHTErpajbHOMY MCYMCIEHUIO

12

11

WuTerpupoBanue ¢ MOMOLIBIO 3aMEHBI
NEePEMEHHOH, TO/BEJEHUEM NOJ 3HAK
muddepenimana. Meron
HUHTCTPHUPOBAHUSA 110 YACTIAM

13

11

WuTerpupoBanue panMoOHAIBHBIX
npo0Oell MHTETpUpPOBaHUE HEKOTOPBIX
BUJIOB UppanOHAIBHBIX u
TPUTOHOMETPUYECKUX (QYHKIHI.

14

11

3amayn, TOPUBOJANINE K  TOHATHIO
ompeaeneHHoro uHTerpana. CBolicTBa
ompejiesieHHOro wHTerpaita. ®dopmyia
Hrrorona-Jleiionuiia. 3amMeHa
MEPEeMEHHON W WHTETPUPOBAaHUE TIO
qacTiaM B OHpeHeHeHHOM I/IHTeraJIe

15

11

HpI/IJ'IO)KCHI/IH OIpeaACICHHOT'O
HHTCrpajia B TCOMETPpHUHM U MCXAaHHKE

16
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(BBIUMCIIEHUE  TUIOMIA[EH  TUIOCKUX
buryp, IUIMHBI KpPUBOH, OOBEMOB,
IJI011IaIeH TOBEPXHOCTH).

1.1 | HecobcTBeHHBIC MHTETPAIIBI IEPBOTO U
7 | BTOpOTO poja, UX CBOMCTBA. 17 2 2 4
3ajgaud, TPUBOAAIIME K  KpPAaTHBIM
uHTerpajaMm. JIBOWHOM ©  TpOWHOM
MHTErpallbl, UX CBOMCTBA. Buruucnenue
11 JIBOMHBIX HHTETPAJIOB CBCACHHUCM K 18 6 4 +
8 IMOBTOPHBIM. I'eomeTpuueckue u
¢dbusznueckue MPWIOKEHHUS  KPaTHBIX
HWHTETPAJIOB
KoHTpoJsibHOe TecTHpOBaHUE
dopma aTTecTaAMU 19-21
Bcero yacoB nmo pucuunJnHe 3 3
18| 54 72 PI CaM.
P pao.
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®OH/I OHEHOYHBIX CPEJICTB
O JUCLUILTUHE

«MaTreMaTHYEeCKH aHAJIN3»

Hamnpasnenue moarorosku: 19.03.01 «buorexHomorusy.
[Tpoduns: «HanpasnenHocts (npoduis) «IIpoMblnnienHas OMOTEXHOIOTHS U OMOUH)KEHEPHUSD).
Kadenpa: «Matemarukay.

1. MeToabl KOHTPOJISA M OLIEHUBAHUS Pe3yJIbTATOB 00y4eHnsl

JU1s1 KOHTPOJIS yCIIEBA€MOCTH U Ka4eCTBA OCBOSHMSI IUCLUIIMHBI HACTOSILEH IPOrpaMMOil
IIPElyCMOTPEHBI CIIEAYIOIINE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH YCIEBAEMOCTH (TEKYIINI KOHTPOJIb);
- IPOMEXYTOYHAs aTTecTalus (IK3aMeH).

2. lllkana u KpUTEPUHU OLIEHMBAHUSA Pe3yJIbTATOB 00YYeHUsI
DopMa IPOMEKYTOYHOM ATTECTALMHU: IK3aAMEH

HpOMe)KYTOLIHaH aTTeCTaluid o6yqa}omnxc;1 B (bopMe 9K3aMCHa IIPOBOAUTCA 110 pE3yJibTaTaM
BBIIIOJIHCHHUA BCCX BHAOB yqe6H0171 pa6OTI>I, MpeaAyCMOTPCHHBIX y‘Ie6HBIM IJIaHOM II0 JaHHOM
AUCHUIUIMHE, MPU 3TOM YYHUTBIBAKOTCA PE3YJIbTAThl TCKYILICTO KOHTPOJS YCIICBACMOCTHU B TCUCHUC
ceMEeCTpa. OI_IGHKa CTCIICHU JOCTHUIXKCHUA O6y‘laIOH_II/IMI/IC$I IJIaHUPYEMBIX PE3YyJIbTaTOB o6yquI/m 8(0)
AUCHUIUIMHE IIPOBOAUTCA IHPCIOAABATCIIEM, BCAYIIHUM 3aHATHA 110 JUCHUINIMHE METOAOM
3KCHCpTHOI>i ouenku. Ilo umroram HpOMe)ICYTO‘IHOﬁ arreCTaiguu 110 JUCHUIIIIMHE BBICTABJIACTCA
OICHKA «OTIIMYHO», «XOPOHIO», KYAOBJICTBOPHUTCIBHO» NN «HCYAOBJIICTBOPUTCIIBHOY.

HIxkana oneHuBaHUA Onuncanne

BrimonHensl Bce  00si3aTesIbHbBIE yciaoBusa INOATOTOBKH
CTyA€HTA K l'lpOMC)KyTO‘lHOi;I aTTeCTaluu, NpcayCMOTPECHHBIC

IpOrpaMMoOil  JAMCUMILINHBI. CTyneHT  JEeMOHCTPHUpYET
COOTBETCTBME 3HAHWI, YMEHHI, HABBIKOB IIOKa3aTeNsM,
OTtnu4HO NPUBEICHHBIM B Ta0IuIax, ONEpUpPYEeT NPUOOPETEHHBIMU

SHAaHUSIMHU, YMCHHUAMU, HABBIKAMH, IIPUMCHACT UX B CUTyallUAX
MOBBIIIEHHON CJI0XKHOCTH. HpI/I 9TOM MOTYT OBITh AOMMYUICHBI
HC3HAYHUTCIIbHBIC OIJ_II/I6KI/I, HCTOYHOCTH, 3aTpyAHCHHA IIpU
MEPCHOCE 3HAHUH U YMCHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC 3a/1a4H.

BeinonHeHnsl Bce  00si3aTesibHbIE YCJOBHMSA TOATOTOBKH
Xoporo CTYJEeHTa K MPOMEKYTOYHOI aTTeCTALMH, [IPETYCMOTPEHHbIE
nporpaMMoil  gucuMmiauHel.  CTyZEHT  JAEMOHCTpUpPYET
COOTBETCTBUE 3HAHUN, YMEHMH, HaBBIKOB IIOKa3aTEIsAM,
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MPHUBEICHHBIM B Ta0NMIAX, OMEPUPYET MPUOOPETCHHBIMHU
3HAHUSMHU, YMEHUSIMHM, HaBbIKaMU. B TO e Bpemsi mpu OTBETE
JIONYCKAEeT HECYIECTBEHHbIC MOTPEUIHOCTH, 3aJayd pEIlaeT C
HEeJI0YeTaMH, He BIUSIOIMIMMH Ha OOIINI X0 pelIeHusI.

BrinosniHeHnsl Bce 00s13aTelibHbIe YCJIOBHSI MOATOTOBKH
CTYJAEHTAa K NMPOMEKYTOUYHON aTTeCTAlMHU, [IPETyCMOTPEHHbIE
MIPOTPaMMO JHUCLUIIINHEL. Crynent JEMOHCTPUPYET
COOTBETCTBME 3HAHUM, YMEHHM, HAaBBIKOB IIOKa3aTEJsIM,
NPHUBEICHHBIM B TaONMUIaX, OMNEPHPYET NPHOOPETCHHBIMU
3HaHUSIMU, YMEHUsIMU, HaBbIkamu. Ho mokasbiBaeT HeriayOokue

Y 10BIIETBOPUTEIIBHO
3HaHUs, TPU OTBETE HE JOMYyCKaeT TpyObIX OMIMOOK WU
MIPOTUBOPEUHil, 0IHAKO B (POPMYIMPOBAHUHU OTBETA OTCYTCTBYET
JIOJIKHAS CBSI3b MEXAY aHAIIM30M, ApTYMEHTAIME U BHIBOJAMU,
B pEIICHUH 3a7]a4 MOTYT cojepxkarbcs IpyObie ommuOku. s
MOJly4YeHHUsl TPAaBUIBLHOTO OTBETa TPEOYIOTCA YTOUHSIOIINE
BOIIPOCHI.
He BbimonHeHb! 00s13aTeIbHBbIE  YCJIOBHSI MOATOTOBKH
CTY/IeHTa K NMPOMEKYTOYHOM aTTeCTAllUM, IPEyCMOTPEHHBIE
nporpammont aucuuruidebl, WJIM  cTtyneHT nemMoHCTpupyer
HEMOJIHOE  COOTBETCTBHE  3HAHWM, yMEHUH,  HaBBIKOB
HeynosnerBopurenbsHo
NPUBEACHHBIM B TaOnWIaX, OMYCKAIOTCS 3HAYUTENbHBIC
OIIMOKH, IPOSIBIIAETCS OTCYTCTBUE 3HAHUM, YMEHUH, HABBIKOB IO
psAoy TOKazarened, CTYAEHT MCHBITHIBAET 3HAYUTEIIbHbBIC
3aTpyAHEHUS TIPHU ONIEPUPOBAHUH 3HAHUSIMHU  YMEHUSIMH.
3. OueHo4YHbIE CpecTBa
Hanmenosanue [IpencraBnenue
No Kpatkas xapakTeprucTrka OLleHOYHOTO
OLICHOYHOI'0 OLIEHOYHOI'O CPECTBA
/i cpencTBa
cpencTaa B ®OC
1 KonTtponbsHas CpenctBo npoBepkrd yMeHHU npuMeHsATh | KoHTponbHbIE
(camocTosiTenbHas MOJIyYEHHbIE 3HAHUSA JUIsl peLICHUs 3a/1ad | 3aJaHus
) pabora ONpENIEIEHHOTO TUMAa 10 TEeMEe WU
(KP) pazneiy
2 | PacuerHo- CpenctBo mpoBepkd yMeHUM mpuMeHsATh | KoMmiuiekT — 3amaHwuii
rpaduyeckas MOJIydYEeHHblE  3HAaHUS 1O  3apaHee | JJs BBITIOJTHEHUS
pabota ONPEACICHHON METOIUKE MJIsl PEUICHMs] | pacyeTHO-
(PTP) 3aJa4 WM 3aJaHuil 10 MOAYJII0 WM | TpaduuecKoi paboTsl
JUCLHUIIIIMHE B LEJIOM.
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CpeacTBO KOHTPOJISI, OPraHU30BaHHOE KaK
crienuanbHas Oecela MEAarorHyecKoro
paboTHUKAa ¢ OOy4YaOIIUMCS Ha TEMBI,

YcrHbIi onpoc, . .
CBA3aHHBIE C U3y4YaeMOM JUCUUIUIMHON, U

Bomnpocsl o

cobeceroBaHue, TeMam/pazienam
3 paccyMTaHHOE Ha BBIACHEHHE O00beMa
(YO) N JUCITATIITAHBI
3HAHUHT oOyuarorierocs 1o
OTpeieICHHOMY pa3zely, TeMe, mpobieme
U T.II.
Cucrema cTaHAAPTU3UPOBAHHBIX 3aTaHUH,
Tect TO3BOJISIFOITIAs
4 (T) aBTOMAaTHU3UPOB Bapuant Tecta

aTh MPOLEAYPY U3MEPEHUS YPOBHS 3HAHUN
Y YMEHUHN 00yYaroerocs.

5 | DOxzamenarmondbl | CpefcTBO MPOBEPKH 3HAHWN, YMCHHMIA, | DK3aMeHAI[OHHBIE

e Ousersl HaBBIKOB. MOXKET BKIIOYaTh KOMIUICKC | OMIIETBI

(9B) TEOPETUUECKHUX BE)HpOCOB, 3ajad,
MPAKTUYECKHUX 3aJJaHH.

3.1. Tekymuii KOHTPOJIb

OueHoYHbIE CPE/ICTBA TEKYLIErO0 KOHTPOJIS YCIIEBAEMOCTH BKIIFOYAIOT KOHTPOJIbHBIE BOIIPOCHI
1 3a1aHus B (popme OJIaHKOBOTO TECTUPOBAHUS ISl KOHTPOJISI OCBOCHUSI OOYJAIOIIMMHUCS Pa3/IeioB
JUACHUIUINHEL, Tipuem PI'P.

Conep:xanune pacueTHO-TpadgpuuecKux pador.

PacuerHo-rpaduueckas padora Nel no quddepeHunaIbHOMY HCHUCIECHUIO PYHKIUI OHOM
nepeMeHHOon

KpaTkoe coneprxaHnue u 3Tamnsl pacdeTHO-TpapuiuecKoi paboThI:
IIpenen uncaoBoil mocne0BaTENLHOCTH, IpeAe GYHKINH.
HccnenoBanmne pyHKIMM HA HENPEPBHIBHOCTD.

Brruncnenue npon3BoAHBIX (GYHKIHH.

Uccnenoanue GyHKIINHN, TOCTpOSHUE TPAPUKOB.

PacueTHo-rpadnueckas padora Ne 2 no pyHKUUSIM HECKOJIbKHUX NepeMeHHbIX.

Kpatkoe coneprkanue pacueTHo-Tpaduueckoi padboThI:
qDYHKIII/II/I HECKOJIbKHX NTCPCMECHHBIX. YacTHEIE IMPON3BOJHBIC. HpOI/ISBOJIHBIe OT CJIOKHBIX
¢bynxkiuit. [IponsBoaHas Mo HaMPaBIEHHUIO U TPAIUEHT. DKCTpEeMyM QYHKIHH ABYX MEPEMEHHBIX.

PacueTHo-rpaduueckas padora Ne 3 1o MHTErpajabHOMY HCYHCJIEHUIO.

Kpartkoe conepskanne u 3tansl pacdyeTHO-rpadudecKoi padoTHI:
Ilepswiii oman:
MeTto1b1 UHTErpUPOBaHUS. BhIuncieHre HEONPEIEIEHHBIX UHTETPAJIOB.
Bmopou oman:
[IpunosxeHus onpeeeHHbIX HHTerpajoB. MccaenoBanue CXo0IuMOCTH HeCOOCTBEHHBIX
WHTETPaJIoB.
KomiuiekT 3axannid
JJIsl BBINIOJIHEHUs1 pacueTHO-Tpaduyeckux pador (PI'P)
o gucruIuinHe «MaTeMaTHYecKHd aHAIN3»
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Teopus npenesio u nuddepennupoBanue GyHKUUH OHON MepeMeHHOM

1. Haiitu npenens:

(2- n)z— (1+ n)2 -
lim 2 im /n+2-38n" +3
N ?1+ n)’—(2-n) e n+5+4n

3n+l

2n’ +3 (n-10)
lim| 2n? 1| Iimn( n) lim| |
n< + - im

\n? +1 —
naooK ) ’ . n ' n_)w\ n+1}
lim 2 +11x+15 lim 4¢
x>-3 X+3 ) x-0sin 3x .

2 5 Jim sin 3x lim 1—3Xx ctgrx
lim ., N xs0 X2
oo 3 +5 1-e x—>+0

|(0, X< -1

y=1jsti’n)z<,26n <x<0

2. HCCJ’IGI{OB&TI’ Ha HCIIPCPBIBHOCTH U BBINIOJIHUTL YCPTCIK:

3. Haiiti npon3BOAHYO (PyHKIHH:

2(3x3 + 4% —x - 2)

= N 'y =Inarcsin,/1-e*.
_3t*+1
tgx—ctgxﬁ( 3 )
y = arctg . |Y=Sin| o+t
VAU
C0S6X

1 .
= — 2 —
—BSin(lzx +1) y =arctg o +sinIn2x

y:arctg3ln—xsi yz(&)

sin(x—2y)+ i:7x t

y x=etcost, y=¢€ cost

4. CocTaBUTh ypaBHEHHS KacaTeJIbHOM M HOpMalM K JJaHHOW KPUBOWM B TOUKE ¢ abcuuccoi

y=x+8Jx-32, x0 =4

1
f(x)=x"+
. 2
[IpoBecTu noaHOE Uccae10BaHUE U TOCTPOUTD rpadpuk X
(I)yHKIII/II/I HECKOJIbKHUX MMEPEMEHHDBIX
2 2
X + 3y
7=
. 7 =7
1. Haiitu yacTHbBIE TPOU3BOHBIE BTOPOIO MOPSIIKA, YOEIUTHCS, UTO ~ % ”: Xy
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N

z=1f(xy) M (X’yo); h% Mo(4’6).

2. Haiitu rpaguenT GyHKIAN BTOUYKE 0 0

_\2 2
3. Uccnenosarth Ha skcTpeMyM GyHkiio 2= X —X+Y° +2y

HNuTerpupoBanue
Beruncanrsb HEOIPEACTCHHbIC UHTEIPaJIbl
dx
J j (x +1)exdx x
20x+~/x , [x-27%dx [ xcos3xdx ~ [e*cosxdx
dx dx X +18 o x+1 [ sin®x dx

[ 2 [ 2 _[ —6)(x+2) [ 2 dx cos? x

X —6x+18, Xx +6x+5, , X +3

7 ’

Bolyucautn ONpeacICHHbBIC HHTEI'PAJIbI

n.6 ) 1 dX T le dX
3sin“ xcos xdx —_— X —1)e*dx A
£ £\/1+ 3X o( ) 1 X7+ Inx

s dx 2 14 %2 4 dx 1x2 4+ 2
i dx | 2 [, dx
11++/3x—2, 2 arcigx (3 +5) 0 X +1

7
7’

2 n.6 1 dx
dx j\/4—x2dx _[3sin2 X COS Xdx .[

N o . o V1+3x

’ ’ ’

1 93
dx
— X -
.O[(X 1)elax .l[x\/7+lnx .
Heco6cTBeHHBIE MHTETPAJIbI

1. Vkaxure, Kakoi 13 HECOOCTBEHHBIX MHTETPAJIOB SIBJISIETCS CXOISIIAMCS
» xdx, ex2dx, o X°dX
1 1 1

dx

o0
. I T+ X2
BBI‘-II/ICJ'II/ITB I/IHTeraJ'I, yCTaHOBI/ITL €ro CXOANMOCTHh MJIN paCXOI[I/IMOCTL —0
o0

In xdx

3. BI)I‘—II/ICJ'II/ITI) HHT erpan, YCTaHOBI/ITB €ro CXoanuMoCThb UJIn paCXO)II/IMOCTB 1
a dx

4. BBIYUCIUTh HECOOCTBEHHBIN HHTCIpaJl 0V X , YCTAHOBHUTD €TI0 CXOAUMOCTD UJIN
PacxoauMOCTb.
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5. BEIUHCIHTE HECOOCTBEHHBIN HHTErpal -1 , YCTAHOBHUTH €TI0 CXOJAUMOCTD HJIH
PacXxoauMOCTb.
*dx
T,
6. BEIYHCIINTH HHTETPAII, YCTAHOBHUTD €10 CXOUMOCTb HJIH PACXOAUMOCTh  —»
I In xdx
7. BBIYHCIIUTH HHTErPall, yCTAHOBHUTH €0 CXOAMMOCTD HITH PaCXOAUMOCTh
1 dx
Xz
8. BerunciuTh HECOOCTBEHHBIM HHTETPal 1, YCTAHOBUTH €r0 CXOAMMOCTH HIIH
PacxoauMOCTb.
KpaTHble HuHTErpaibl
1. I3MeHUTH OPAIOK HHTETPUPOBAHUS B IBOMHOM HHTErpaje
2 6-X 1 2-y
[ax [ £ox, ydy | dyJ[ f (x, y)dx
a. 0 2x , b, © y .
[J @0 -x2-y?)dxay, D={(x,y)1<x<2 0<y<2}
2. Boraucnurs ©) .
3. Beruuciaurb
”(12x2 y2 +16x3y3 )dxdy;
D
D:x=1,y=x2, y=—X
4. BEUUCIINTD
[1(Z + y)dxdy,
©) D — MHOECTBO TOYEK IIOCKOCTH, OTPaHUYEHHOE IHHUSMH

y=x/2, y=2x, y=2/x (x>0),

5. Haiit mutomaie purypsl, orpaHu4eHHON TaHHBIMU JINHUSAMU
y=3/x, y=4e*, y=3, y=4

o . = 2 —
6. Haiftu miomans Gurypsl, orpasmaeHHoi mamsvn Y = X, Y= —X+2

8. HaiiTir 06BeM Tena, momydeHHoro Bpamennem Bokpyr ocu OY durypsr, orpanmuenHoit

mmmsvu Y =X, y=1, x=0,
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9. Haiftr 06beM Tena, TToydeHHoro BparmeHneM Bokpyr ocu OX purypsl, orpanndyenHoit
_ 2 2 _

maapamu Y =X, Y =X,

KonTtpoJsbHbie padoThl (IpuMepb)

BapuaHTt

L. Nocrpouts rpaduk: Y =308 2X

2. HaitTn npegensl:

. (5-n)’+(5+n)’ _ 3 2
Am( )2 ( )7_ ||m1 COS 2X lim X X X—2
N (5-n) -(5+n) 2)+0 g% T 3)002 X3 2% 4 X— 2
lim _ (1+ X oS 2x )& Iim(x— x2—x+1)
X2 \/m lim |
4) In(x-1) 5)*>00 1+XCOSX ) 6)xsm v
[—x, x<0
X', 0<x<2

3, Xx>2

y 21
3. NccnepoBaTtb HA HENPEPLIBHOCTb M BbINOJHUTD YEPTEXK:

BapuaHTt

!
1. HaliTv npounssoaHyo Yx:

y = arctg® In ~&

a) X+2 6)
. X3
sin(x-2y)+ * =7x .
B) [ N r) x=e"'cost, y=¢€ cost
.1 1
lim = — |
el %  arctgx
2. Haiitn \ )
1
f(xX)=x"+_"
3. MpoBecTu NosHoE NccneaoBaHne 1 NoCTPoUTb rpadumK X2 .
Bapuanr.

25



ou

Nel. BeIYMCIHTh MPOU3BOIHYIO 110 HAITPABJICHUIO OS w Haiitn MOJIYJIb BEKTOpA IPaIuCHTA ISt
X
u=2xy+ +2°

Gynxuum \/V B TOYKE A(6;9 , l)

B HallpaBJICHNH, COCTABJIAIOIICM C OCIMU

3 6 T
cosa =", cosB=",y<

KOOpJZIMHAT YIJIbI 7 7 2 .

z=xy(1-4x* -4y)-5

No2. UccnenoBaTh Ha 3KCTpeMyM (DYHKITHIO

dz
N3 2=In(y=x*), x=7Vsint, y=cost. Ham .
Bapuant

Boiyucaume:

16 dx 2

. .9[\/;_2. . {(2x+1)~ln xdx

3> —4qgx.  Sin®3x 4 —x-1

3.7 X% +4x 4.J00323x 5. Ja—2x—x2

1. BBIYHCIUTH HHTETPAIIBL:
+°C T dx
Ixe’xz dx X AInx
M306pa3MTb obnacTb UHTErpnpoBaHnAa U USMeHUTb NOPAAOK MHTErPUPOBaHNA B NMOBTOPHOM UHTErpane

0 25
[ dx b[f(x;y)dy.
24

BblumMcanTb naowanb GpuUrypbl, OrpaHUYEHHON JIMHUAMM

y=2-x2, y=X.
BapuaHT 3aaHKi1 TPEHMPOBOYHOrO TecTa.
3apaumn

y:arcctg%/; dy—'7
1yacte 1. Y=sinlnx,y’, y'=? 5 X 3. Y=3¢+xe*,x,=2,0x=0,1, 1y-?

4. Halit nponsBoaHyto Yx:
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4 X—
y=5/SIn ——
a) X 6) y= Xaretg7x

y = C0Ss 3X

e+

B) X r) X=cost+sint, y=sint—tcost

foxy=(x-3Y (X-5
5. ccnepoBaTb Ha aKCTpemMym () ( )( )

e2X
y=—
6. HaitT1 nHTepBasibl MOHOTOHHOCTH X .
X3
7. Hantn Hanbonbluee, HaMMeHbLUee 3HaYeHne GyHKLMU 3 Ha OTpe3Ke s I
1
f S = 3arccos x X=-
8. MocTpounTb KacaTeNbHYo K rpaduKy GyHKLMK ( B TOUKe 2.
2 yactb 9. Haﬁzm npeaespl:
3+n) —(2+n 2 ta5x
Iim( )2_( )n lim tg2x X +2x-3 fimy: tgﬂg;;
noo £+N I-n-~ 2x lim ~
)y () () 2)%e -1 33 +5x°+6x  4) 2
3 yactb
(0, X< -1
y=1sinx, -t <x<0
) tn, x>0
10. NccnepoBaTtb Ha HENPEPbIBHOCTb M BbIMOJIHUTL YEPTEXK:
X3
F(x)=%
11. NpoBecTv NoNHOE UcCcnefoBaHME N NOCTPOUTL rpadmK X -4

Kpurtepun onenkn:

- OLIEHKA «3a4TEHO» BBICTABISETCA CTYJCHTY, €CIIM OH PETYJIIPHO B TEUCHHE CEMECTPA MPEICTABIISII
pelleHns 3aJad, BBINOJIHWI IIOJHOCTBIO BCE 3aJaHMS M MX 3allUTUJ, OTBETUB HA BOIPOCHI
IIpernojaBaTe’s;

- OLEHKAa «HE 3auTEHO» BBICTABIIETCSA CTYNEHTY, €CIM OH HEPEryJsIpHO B TEUEHHE CEMecTpa
IPEJCTABIsUl PELICHMs 3a/1a4, BBINOJHUI 33/aHUSl HE IMOJIHOCTBIO WM BOOOIIE HE MPECTaBISI
paboThl Ha TPOBEPKY, JOMYCKAET CYIIECTBEHHbIE HETOYHOCTH B OTBETaxXx Ha BOIPOCHI
IIpenoaBaTels.

Jlia mpoBeAeHHs] TEKYIIEro KOHTPOJIS 3HAHUM CTY/IEHTOB B JMCTAaHIMOHHOM (opmare B
pa3paboTaHHbIX Kadenpoil «MaremaTuka» OHJIANH-Kypcax UMEIOTCS MPOMEXYyTOUYHbIE (TPOOHBIE)
TECTBI.

3.2. IIpomexyToyHas aTTecTAlUA

[IpomexyTouHas aTTectanus - (3k3aMeH) IPOBOAUTCA MO OUsieTaM B YCTHOM (hopme.
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Bpewmst 115t moAroTOBKM OTBETA HA BOMIPOCHI HE O0siee 45 MuH.

buner BKIIrOYaeT TEOPETUYECKUIM BOIIPOC U 3a/1aUH.

KoMmruiekTsl 5Kk3aMEeHAIIMOHHBIX OUJIETOB XpaHATCS Ha Kadeape «MaremaTukay.
TunoBble BApUAHTHI OWJIETOB NPUJIATAKOTCH.

el AN =

o

o

10.

11.

12.
13.

14.
15.

16.
17.
18.
19.
20.
21.
22.

23.
24,

25.
26.
27.
28.
29.
30.

KommniiekT Bonpocos

no quciuiuingae « MareMaTH4ecKMil aHAJIN3»

JuddepenuunanbHoe HcHUCIeHUe PYHKIUI 0OHOM IepeMeHHOH

IToHATHE NIEpEMEHHOM BETMUMHBI U 00J1aCTH €€ U3MEHEHUSI.

HOHATHE (PYHKIHMOHAIBHON 3aBUCUMOCTH, KJIacCU(UKaIMs QyHKIMHA.

Omnpenenenye U THUIBI YUCIOBOM NOCIEI0BATENBHOCTH.

[Tpenen YKCIIOBOM IIOCJIEIOBATEIbHOCTH. Apupmernyeckue olepanuu HaJl
[10CJIEI0BATEIbHOCTSIMU.

VY cIi10BUS CyIIECTBOBAHUS KOHEUHOTO ITpeJieia YMCI0BO nociieaoBaTebHOCTH (Teopembl Ko
u BeiiepmTpacca).

Bropoii 3amMeuaTenbHbIN npee.

[Tpenen ¢pynkuuu. Onpenenenus. ['eomerpuueckas HHTepIpeTanus NOHIATUA Ipeena GyHKINH.
CaoiicTBa IpeIemoB.

beckoneuno mansie, 6eCKOHEYHO OOMbIIHE (DYHKIIUU.

IlepBb1it 3amedaTenbHbBIN Ipeaei.

beckoHeyHO Masble BETMYNHBL. DKBUBAJIEHTHbIE OECKOHEYHO MaJlble M UX UCIOJIb30BAHUE IPU
BBIYUCIICHUH ITpeesioB. Talsuia SKBUBATIEHTHBIX OECKOHEYHO MaJlbIX.

HenpepsiBHOCTE  (yHKIMM B TOYKE U Ha HpoMmexyTke. OJHOCTOPOHHHME IIPEJEIbI.
Knaccugukanus Touek pa3psiBa rpapuka.

CoiicTBa (hyHKIIMH, HENPEPBIBHBIX Ha oTpe3ke (TeopemMbl Beitepinrpacca, bonsiano — Kommn).
[TpousBonHas. 'eomerpuyeckuii 1 puzndeckuit cMbIca mpon3BoaHoN. KacarenbHas nu HopMaib
K TUIOCKOW KPHUBOIA.

Tabnuia npou3BOTHBIX OCHOBHBIX 3JIEMEHTAPHBIX (YHKIHH.

CBs13b MEX]1y CYILLIECTBOBAaHHEM IIPOU3BOAHON (DYHKIIUM B TOUKE U HEMPEPHIBHOCTHIO QYHKIIUU
B TOH 7K€ TOYKE.

[IpouzBonHas cymMMmbl, Ipou3BeeHUs, YacTHOTO. [Ipon3BoaHas ClI0XXHOM 1 00paTHON (DyHKIHIA.
[TpousBoaHas mapaMeTpUUecKy 3alaHHOM QyHKIHH.

[TpousBoaHas pyHKIMH, 3aJaHHOU HESIBHO.

JuddepenunpoBanne ciokHON MoKa3aTeabHON (QYHKIUH.

Huddepenumpyemocts. Juddepennunan. 'eomerpuueckuit cmbicn quddepenimana.
[IpownsBoHbie 1 nuddepeHIabl BEICIIUX TOPSIIKOB.

OcHoBHBIE TeopeMbl TuddepeHansHoro ucuncienus (reopema depma, reopema Pois,
teopema Jlarpanxka, Teopema Kommn).

IIpaBuio Jlonurans.

Muorounen Teitnopa u ero cBoiictBa. ®opmyia Tetinopa. Octarounsrii wieH popmyisl Telmopa
B ¢opme Jlarpanxa u Ileano.

AcuMNTOTHI rpaduKa QyHKIHIH.

OxctpemyM. HeoOxomumoe yciaoBue SKCTpeMyMa.

JlocTaTouHble yCI0BUS SKCTPEMYMA.

JlocTatouHoe ycioBHe Bo3pacTaHus (yObIBaHHs) QyHKIINU.

Haubonbiiee n HaumeHbliee 3HaueHUs (QyHKIIMU Ha OTPE3KeE.

BoInyki10cTh, BOTHYTOCTh, TOUKA Iepernda. JlocrarouHoe ycnoBre BOTHYTOCTH (BBITYKIIOCTH).
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31. HeoGxomumoe ycioBue Touku neperuda. Jlocrarounoe ycnoBue neperuoa.
32. OOu1as cxema OCTPOCHUS U UCCIIeI0OBaHU Tpaduka QyHKINH.

(I)yHKIII/II/I HECKOJIbKHUX IEPEMEHHDBIX

OnpeneneHue U reOMETPUIECKUI CMBICIT QYHKIUHU JBYX MEPEMEHHBIX.

Jluauu ypoBHS QYHKIUU ABYX IIEPEMEHHBIX.

YacTtHble NpOU3BOIHBIC (DYHKIIMH HECKOJIBKUX MIEPEMEHHBIX, HX TEOMETPUIECKUN CMBICIT
OYHKIIHY HECKOJIBKUX MEPEMEHHBIX, TOHITHE MOJTHOT0 quddepeHiuana.
JuddepennmpoBanme coxXHbIX GYHKINH HECKOIBKHX MIEPEMEHHBIX.

[Tpou3BoIHBIE BHICHIMX MOPAIKOB (PYHKIIMHU HECKOJIBKUX EpeMeHHbIX. CMellaHHbIe
npousBoanbie. Teopema IlIBapua.

[TpousBoaHas (GyHKIIMU HECKOJIBKUX IEPEMEHHBIX 110 HAITPABICHUIO.

[TpousBogHAas 1O HAMPABICHUIO U TPAIUEHT CKAJIIPHOTO MOJSL.

DxcTpeMyM QyHKIIMHA HECKOJIbKHUX MEPEMEHHBIX.

10. Heo6xo1uMoe 1 JOCTaTOYHOE YCIOBHS IKCTpeMyMa (DYHKINHU IBYX EPEMEHHBIX.

ocoukrwhE

© N

HNHTerpasbHoOe HCHUCTICHHE

[TepBoobOpazHas, HeonpeaeneHHbIH HHTerpal. Tabauia OCHOBHBIX HHTETPAJIOB.

3ameHa NepeMEHHOM U UHTErPUPOBAHUE 110 YACTSAM B HEOIIPEACIIEHHOM UHTErpalle.
HuTerpupoBanue ¢ MOMOIIIBIO MTOABEICHUS 1O 3HaK uddepennmana.

HuTerpupoBanue paroHAIBHBIX APOOEHi.

WHTerpupoBaHue Mo 4acTsAM U 3aMEHA IEPEMEHHON B ONPEIEIICHHOM HHTErpalie.
WHuTerpupoBaHue TPUrOHOMETPUUYECKUX (DYHKIUIT, OCHOBHBIE IPUEMBI.

HuTerpupoBanue UppalvoHaIbHBIX (PYHKIIUH.

YHuBepcallbHas TPUTOHOMETPUYECKasi II0JICTAHOBKA.

OnpeneneHHbli HHTErpall U ero cBoiictBa. @opmyna HetotoHa — JleitOHuma.

0. IlpuitoskeHust onpeieIeHHOT0 HHTErpalia K peIeHr 0 TeOMETPUIECKUX U (PU3HUYecKuX 3a1ad.
11. Beruucnenue miomaie ¢ NoOMOILBIO OMPEIeIEHHOI0 MHTETpaa.

12. BerumciieHue 1iona n 1 JUTUHBI KPUBOU, 3aTAaHHOW YPaBHEHUSIMH B TTapaMeTPUIECKOH Gopme
13. Beruucienue miomna i KpuBOJIMHEHHOT0 CEKTOpa B MOJISPHBIX KOOPIMHATAX.

RBOoo~NoGaR~WDNE

14. Berancnenne HJ'IOHI&)IG?I B IPSAMOYTOJBHBIX W TOJSPHBIX KOOpAWMHATAX C€ IMOMOIIBIO

OIPEEIEHHOr0 HHTErpaa.

15. Beruncnienue IUHBI JyTH C TTOMOIIBIO OMPEIeIEHHOTO HHTErpaa.

16. Berunciienue UITHHBI IyTH KPUBOM, 3aIaHHOH MapaMeTPUIECKH.

17. Beruucnenue oobeMa Tella BpaleHus ¢ MOMOIIBIO ONPEIeIEHHOI0 HHTErpasa.

18. BerunciieHue miomaan IOBEPXHOCTH Tella BPalleHUSI.

19. Heco6cTBEeHHBIE HHTETPaJIbl IEPBOTO U BTOPOro TUMa. [IOHATHS CXOAMMOCTH U pacCXOJUMOCTH
HECOOCTBEHHOTO MHTErpaJa.

20. HecoOGcTBEHHBIE HHTETPAJIBI OT Pa3pbIBHBIX (DYHKIIHUI.

Tunosbie BapuaHThl OMJIETOB
no qucnuIinmmHe«MaTeMaTHYecKuil aHAJIHN3»

MHHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUMCKOUN ®EJIEPALTUN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE
YUYPEX/JIEHUE BbICHIEI'O OGPA3OBAHIA
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«MOCKOBCKHUM NOJJUTEXHUYECKW YHUBEPCUTET»
(MOCKOBCKHWI INOJIUTEX)
dakynbTeT 6a30BBIX KOMITCTCHIIHH, Kadenpa «Marematukay
HuciuniauHa «MaTteMaTHueCKUil aHaJIu3y
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIMEWIET

1. TIlepBooOpa3Hasi, HeonpeneIeHHbIH HHTErpai. Tadn1ia OCHOBHBIX HHTETPAJIOB.

dx
BpruncnuTe HeOnpeIeaeHHbIM HHTErpall V5-x +4/5-X |
Haiitu rpauent ynkmmun 2~ YVXY  prouke Mo(1,4)

yKa}KI/ITe, KaKol U3 HeCOOCTBEHHBIX HUHTCI'PpaJIOB ABJIACTCA CXOAAIIUMCA

Jxdx, [ x3dx, J‘\/?dx
1 1 .

pe——s P W N

—X
5. Haiingure sKcTpeMyMsl M TOUKH nieperuda Gpynkmun Y = (x-1)e ",

YTBepxaeHo Ha 3acenannu kadeapsl MmatemMaTuku « 03»052023 r., mpotokosa Ne 10

W.o. 3aB. kadenpoii H.B. Bacunbesa / /

MWHUCTEPCTBO HAVKU U BBICILIET'O OBPA3OBAHUS POCCUNCKOM ®EJEPALIUU
OEJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YUYPEXJIEHME BBICIIEI'O OBPA3OBAHU A
«MOCKOBCKHUM NOJUTEXHUYECKUA YHUBEPCUTET»
(MOCKOBCKHWH NOJINTEX)
®daxynpTeT 6a30BBIX KOMITETEHITHIH, kadenpa «MaTemaruka

HuctunianHa «MaTeMaTHYeCKUM aHaJIn3)
Kypc 1, cemectp 2

IK3aMeHALUOHHBIN ouier Ne 1

1. HecoOcTBeHHbIE HHTETpaJIbl IEPBOTO U BTOPOTro THUMA. [IOHATHS CXOIMMOCTH U PACXOAUMOCTH

HECOOCTBEHHOT'O HHTErpaa. t
X = : 2t
y=_ -
2. Haiiti pon3BOIHYO QYHKIMH, 38 1aHHON TapaMeTPUYECKH 1+ I+t

_\2 2
3. HccrnenoBats Ha skcTpeMyM dyHKipro 2= X —X+Y" +2y,
n.6

[3sin? x cos xdx
4. BpMUCTUTH ONpPEeeHHBINA HHTErpal 0

5. Haiiti 06BeM Tena, HoTy4eHHOro BpanienreM Bokpyr oc OX ¢urypsi, orpanmdennoi

JINHASMU y=X3, y=1 x=0,
YTBepkaeHO Ha 3aceqanuu kaeapel MaTeMatuku « 03»052023 ., mpotokon Ne 10

W.o. 3aB. xadenpoii H.B. Bacuibena / /
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J171st mpoBeIeHNUs! TPOMEXYTOYHOTO KOHTPOJISI 3HAHUM CTYJICHTOB B AUCTAHIIMOHHOM (hopmare
B pa3paboTaHHBIX Kadenpoi «MaTeMaTHKa» OHJIalH-KypcaX UMEIOTCS UTOIOBBIE TECTHI.
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