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1. Henn, 3a1a4m ¥ IVIaHUPYeMble Pe3yJIbTAThI 00yUeHUs! 10 JUCHUIIIHHE

K OCHOBHBIM yensim 0CBOEHUS AUCHUIUIMHBI «MaTeMaTUYeCKU aHaIu3» CIeayeT OTHECTH:

- BOCIIUTAHHUE Y CTYJCHTOB O0IIEH MaTeMaTHu4eCKON KyIbTYpHhI;

- IpuoOpeTeHNEe CTYACHTaMU IIMPOKOI0 Kpyra MaTeMaTH4eCKX 3HaHUH, yMEHUI U HABBIKOB;

- pa3BUTHE CIIOCOOHOCTHU CTYACHTOB K MHIYKTUBHOMY U JIEAYKTUBHOMY MBIIIJICHUIO HAPSILY
C Pa3BUTHEM MATEMAaTHYE€CKON MHTYULINH;

- YMEHHE CTYACHTAaMH Pa3BUBATh HABBIKM CAMOCTOSTEILHOTO N3YUEHHs YUIeOHON U HAy4YHOU
JUTEPATYpPhl, COAECPKALIEH MATEMAaTUUECKUE CBEICHHS U PE3YJIbTaThl;

- TOATOTOBKY CTYAEHTOB K JESITEIBbHOCTH B COOTBETCTBHM C KBaJTH(PHUKAIIMOHHOM
XapaKTepUCTUKON OakanaBpa M0 HAIIPABICHUIO, B TOM uKcie GopMUpOBaHHE YMEHHM UCIIOJIb30BATh
OCBOCHHBIE MATEMAaTUYECKHUE METO/IbI B TPO(ECCUOHATIBHON IEATEIIbHOCTH.

- IOJIrOTOBKY BBICOKOKBaJIU(UIIMPOBAHHBIX KaIpOB, BOCTPEOOBAHHBIX B YCIOBUAX HU(POBOM
TypOYJIIEHTHOCTH U BBICOKMX TE€XHOJOTHYECKUX PUCKOB COBPEMEHHOMN II(PPOBOH SIKOHOMHUKH.

K ocHOBHBIM 3a0auam OCBOCHUS JUCHUITIINHBI «MaremaTuueCKuil aHAIU3) CJICOYCT OTHCCTU:

- OCBOCHHC CTYACHTAMH OCHOBHBIX HOHSITPIfI, MCTOAOB, (1)OpMI/Ipy10H_II/IX 06H_IYI-O
MaTCMaTU4YCCKYIO IIOATOTOBKY, HGO6XOILI/IMyIO AJIg yCIICINHOI'O PCIICHHMA IMPUKIIAAHBIX 3aaa4,

- (1)OpMI/IpOBaHI/IC Y CTyACHTa Tpe6yeM0ro Ha60pa KOMHCTCHHHﬁ, COOTBCTCTBYIOIIIUX €TI0
HaIlpaBJICHUIO ITOATOTOBKU 1 06GCH€‘-II/IB3,IOIIII/IX €ro KOHKprHTOCHOCO6HOCTI> Ha PBIHKEC Tpyaa.

OOydeHre MO JUCHUIUITMHE «MaTreMaTHdecKud aHallu3» HampaBiIeHO Ha (HOPMUPOBAHHE
y oOyuaromuxcsi cruefyromux komnerenuuid B cooTBeTctBuM ¢ DPI'OC 08.03.01 (ypoBeHb
OaxanaBpuata) 1o HampasieHuto noarotoBku 08.03.01 CtpourtenbCTBO, YTBEPKIAEHHBIM IPUKA30M
MunoOpnayku Poccun ot 31.05.2017 Ne 481:

Koa n HamMeHoBaHMe KOMIIETeHIIMHA

HH}II/IKaTopr JOCTHKCHHUA KOMIICTCHIIUHA

OIIK-1.
npo(heCCHOHATBHON JeATETFHOCTH Ha OCHOBE

Cnocoben  pemiartb 3a/1auu

HCITIOJIB30BaHUA TCOPCTUUCCKHUX n

MPAKTUYCCKUX OCHOB C€CTCCTBCHHBIX u
TCXHUUYCCKHUX HAYK, 4 TAKKC MATEMATUICCKOT'O

arrapara

HNOIIK-1.1.

[Ipumenser:
- MCTOJAbl PCIICHUA TMPUKIAAHBIX 3aJ1a4
npodeccuoHaTbHON NEeATEIbHOCTH,

(byHIaMeHTalIbHbIE 3aKOHBI, OIHCBIBAIOLIHE
M3y4aeMblil POLIECC UM SBJICHUE;

- Meroasl 0OpaOOTKM  pacueTHbIX U
OKCTIEPUMEHTAIBHBIX JAaHHBIX BEPOSTHOCTHO-

CTaTUCTUYCCKUMHU METOJaMU,

HNOIIK-1.2.

Ymeer:

- BBISABJIATH nu KJ'IaCCI/ICbI/IHI/IpOBaTB
¢usznueckue, W XUMHUYECKHE U Jpyrue
MPOIIECCh, MPOTEKAIINUe Ha  O0BEKTe
npodeccroHabHOMN IeSATENbHOCTH;

- HpI/IMeHHTB THUITIOBBIC 3agauu TeOpI/II/I
ONTUMU3ALIUN B npohecCuOHANBHOM
JeITEJIbHOCTH;

- ONpEeAeNATh XapaKTEPUCTUKH Ipolecca
(sBIEHUS), XapaKTEpPHOTO [JIsi OOBEKTOB
poeCCHOHATLHOMN JeSITEIbHOCTH, HA OCHOBE




TEOPETHYECKOTO (3KCTIEpUMEHTAIBLHOTO)
WCCIICIOBAHWS,

HOIIK-1.3.

Bnaneer:

- METOJIaMH PEUICHHUS WH)XCHEPHBIX 3a/1a4 C
MPUMEHCHHEM MaTEeMaTHYeCKOro amnmnapara u
NPUKJIAJHBIX IPOTPaMM pacueTa;

- METOJIaMuU peleHus YpaBHCHHUH,
OINKCBHIBAIONINX  OCHOBHBIE  (DU3HYECKHE
MPOLIECChl, C  TPUMEHEHUEM  METOJIOB
MaTeMaTHYECKOTO aHAIIN3a;

- crmoco0amu OIEHKU aJIeKBaTHOCTH
pe3yIbTaTOB MaTEMATUYCCKOTO
MOJICTTUPOBaHUs, GOPMYIUPOBAHHE
MPE/UIOKEHUH 110 UCIIOIH30BAHUIO
MaTEeMaTHYECKON MOJICIH JUIS PEIICHUS 3a/1a9
poeCCUOHATILHOMN JIeATEILHOCTH.

2. MecTO0 IMCUHMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrPaMMbl

JucuuminHa «MaTeMaTHUYeCKU aHalli3» OTHOCUTCS K 00s3aTeiabHOM 4dacTh Ojoka bl
«Aucuuriabl (MOLYIH)».

Jucnunnuna 6a3upyercs Ha CIeAYIOIIeH, MPOACHHON JUCITUTIIIMHE:
- JIuneiinas anreopa.
JucuunnmHa «MareMaTHYecKuid aHalii3» JIOTMYECKH CBA3aHa C  MOCIEIYIOIUMU
JHUCHUMINHAMU:
B obsazamenvrou wvacmu:
— ®Dusuka;
— TexHonornm UCKyCCTBEHHOT'O UHTEIUIEKTA;
— HauepraTtenbHas reoMeTpusi, UH)KEHEPHAsl U KOMITbIOTEpHAas Tpaduka;
— Teopernueckas MexaHUKa;
— DIeKTPOTEeXHHUKA U SJEKTPOCHAOKEHNE B CTPOUTEIHCTBE;
— ConpoTuBIIEHHE MAaTEPUATIOB;
— OCHOBBI pacdeTa CTPOUTEIIbHBIX KOHCTPYKIIHIA;
— DKOHOMHKA U YIIPABJICHUE B CTPOUTEIHCTBE.
B uwacmu, popmupyemoii ynacmuuxamu o6pazo8amenbHbiX OMHOUEHUL
— VYCTpONCTBO M 3KCIUTyaTallUsl MPOMBIIIJIEHHBIX 3/1aHUM;
Pacuer npocTpaHCTBEHHBIX CTPOUTENBHBIX KOHCTPYKIIHI;
— TexHonoruu HHGOPMAIIMOHHOTO MOACITUPOBAHUS B CTPOUTEIHCTBE.

B wacmu snexmuesnbix 0ucuunﬂuH:
- Fpa,ZLOCTpOI/ITeJ'IBHBIC OCHOBLI COBPCMCHHOTI'O I'OpoJia;
— Tennozamura u 3HepF006€pe)I(eHI/IC B 3JaHUAX;

— MoHTax u 3KCIUTyaTalys CUCTEM BOJJOCHA0KEHHUsI, BOAOOTBEICHHUS, OTOIUIEHUS 00BEKTOB
KKX.

3. CTpyKTypa U cofep:KaHue IMCUUIINHBI



OO6mast Tpy1I0€MKOCTh TUCIMIUIMHBI COCTABIISIET 4 3aueTHble eMHUITBI (144 dacoB).

3.1

(o popmam 0OyUeHMs)

Ounas popma 00ydeHHSs

Bunbl yueOHoli paboThbl U TPY10€MKOCTh

Ne But yue6Hoii paGoTsI KoanuecTBo CemecTp
n/n 4acoB 2
1 | AyauTopHble 3aHATHS 72 72
B ToMm uncie:
1.1 | Jlexuun 18 18
1.2 | CemuHapcKkue/IpakTUYECKHUE 3aHATHS 54 54
1.3 | JJaboparopHbie 3aHATHS 0 0
2 | CamocTosiTe/ibHasi paboTa 72 72
B ToMm uncine:
2.1 | PI'P 36 36
2.2 | IlogroroBka K ceMHUHApy 26 26
2.3 | [logroToBka K sK3aMeHy 10 10
3 IIpomexyTOUHAsI aTTEeCTALMSA
3auet/aud.3auer/IK3aMeH - DK3aMeH
Hroro 144 144
3.2 TemaTnuyeckuii MJjiaH U3y4eHHUs TUCHHNITHBI

(mo popmam oOydeHus)

Ounas ¢popma oOyueHHs
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Pasznea 1. uddepenunanbnoe
1 | ucuuciaenune GyHKuMii OXHOI 62 8 22 0 0 32
nepeMeHHoi
Uwucnoas mocaea0BaTeIbHOCTD.
[Ipenen yucnoBoi Mocnaea0BaTENbHOCTH
u ero cBorictsa. [IpaBuia npenensHOro
1.1 | nepexona. ®yuxims. Ipeaen GyHKIUM. 8 2 2 0 0 4
TeopeMmsl o ipeaenax GyHKIHH.
Brigaua 3amannii PI'P Ne 1 o
MaTeMaTHYEeCKOMY aHaIHN3Y.
IlepBbIil 1 BTOPOM 3aMedaTeIbHbIE
12 | MPemerbL. beckoHeuHo Manbie u 8 0 4 0 0 4
OECKOHEYHO OOJIBIIINE BETUYNHBI.
OKBHUBAJICHTHBIE OECKOHEYHO MaJIbIe




BennuyuHbl. PackpeiTue
HEONIPENEIECHHOCTEN Pa3HOro THUIIA.

1.3

HenpepsiBHOCTD QPyHKITHI B TOUKE U Ha
npoMexyTke. OTHOCTOPOHHHE
npenensl. Touku paspbiBa QYHKIHH, UX
KJaccuukanusi.

1.4

[IpousBonHas GyHKIUU.
['eomeTpuueckuii 1 MEXaHMYECKUI
CMBICJI ITpou3BOAHOM. [IpaBuiia
muddepeHpoBaHus U HopMyITBI
BBIUHCIICHHS TPOU3BOAHBIX. Tabmuia
MIPOU3BOIHBIX OCHOBHBIX
aneMeHTapHbIX QyHKIMA. Texauka
Qg QepeHIpoBaHusl.

1.5

Huddepennman. [Ipoussoansie u

i QepeHIratbl BBICIIAX MTOPSIKOB.
[TpubnmkeHHBIC BBIYUCICHUS C
TOMONIBI0 TU(dEpPEeHIINATIOB.

1.6

[TpaBuno Jlonurans. opmyna
Telinopa. PaznoxeHus OCHOBHBIX
aJIeMEHTapHbIX QyHKIUN 10 popmyre
Teitnopa. [IpubnuxeHHbIE BHIYUCICHUS
¢ moMotbo Gopmyssl Teitopa.

1.7

OCHOBHBIE TEOPEMBI
mudepeHIMATBHOTO HCUNCIICHUS.

MOHOTOHHOCTH (PYHKIHH, SKCTPEMYMBI.

Heo0xoauMeie U TOCTaTOYHBIE YCIOBHS
MOHOTOHHOCTH, JIOKaJIbHOT'O
skcTpemyMa. MccnenoBanue
BBIYKJIOCTH rpaduka pyHKiuu. Touku
neperuda.

1.8

OO6mas cxema uccieoBaHus QyHKIUU
U ocTpoeHus ee rpaduka. CBoiicTBa
(GyHKIMH, HETIPEPHIBHBIX HAa OTPE3KE.
HauOonpiiee n HauMeHbllee 3HAYSHUS

(GyHKIIMM Ha OTpE3Ke.
CamocrositenbHas padora Nel Ha
ceMHHape 1o QyHKIUAM OJTHOM
IIEPEMEHHOM

Pa3nes 2. ®yHKIMSA HECKOJIbKHX
nepeMeHHBbIX

24

12

2.1

IIpenen u HenpepbIBHOCTE. OCHOBHBIE
CBOMCTBA HEMPEPHIBHBIX (PYHKIIMA.
Yacrusle npousBoaHbie. [1onHbIN
muddepenmmar.

Bernaua 3aganuii PI'P Ne 2 o
(GYHKIIMSIM HECKOJIBKHMX TIEPEMEHHBIX

2.2

ITpon3BoHBIE CIIOKHON (QYHKIUN
HECKOJIbKUX MTEPEMEHHBIX. YacTHbIE
MIPOU3BOJIHBIE U AU PepeHInaTbl
BbICIIUX MOpsAIKOB. Teopema IlIBapua.
IIpon3BoHas 0 HAIPABIIEHUIO.
I'pagueHT.




DKkcTpeMyM (QYHKIHUH HECKOJIBKUX
nepeMeHHbIX. HeoOxomumbie u

2 3 | JOCTaTOYHBIE YCIOBHS IKCTPEMyMaA. 8 2 2 0 0 4
CamocrostenbHas padora Ne2 Ha
ceMHuHape 1o QyHKUIUAM HECKOJIbKUX
MIePEMEHHBIX

3 | Pa3nen 3. UHTEerpajibHOE HCUHCIECHHE 58 6 24 0 0 28

[TepBooOpaznas. HeonpeneneHusiii
WHTETpaJl U ero cBoicraa. Tabimia
HMHTETPaJIOB OT OCHOBHBIX

3.1 | snemenTapHbIx GyHKIHMI. MeTox 8 0 4 0 0 4
HEIMOCPEICTBEHHOTO MHTETPUPOBAHUSI.
Boinaua 3aganuit PI'P Ne 3 o
HMHTETPAIbHOMY MCUHMCIICHUIO

I/IHTCFpI/IpOBaHI/Ie C IIOMOIIIBIO 3aMCHBI
TIC eMeHHOﬁ ITIOABCACHUECM I10 3HAK

3.2 | P » HIOABEL A 8 2 2 0 0 4

maddepennmana. Meron

I/IHTerI/IpOBaHI/ISI 10 YaCTiIaM.

WNHuTerpupoBanne palnoHaIbHbIX
3.3 npo0elt MHTErpUpOBaHUE HEKOTOPBIX 8 0 4 0 0 4
BHUJIOB UPPALIMOHAJIbHBIX U

TPUTOHOMETPHUYECKUX (DYHKIHUH.

33[[3,‘11/1, HpI/IBO[[HHII/IC K ITIOHATHUIO
omnpezeneHHOro uurerpaia. CBolcTBa
3.4 | OMPENENCHHOrO HHTErpaia. dopmyiia 8 2 2 0 0 4
Herorona-Jleitbnuna. 3amena
IIEPEMEHHON U UHTETPUPOBAHUE 110
YacTsAM B ONPEAeICHHOM HHTErpae.

[Tpunoxenus onpeneneHHOro
WHTETpaja B TEOMETPHH U MEXaHHKE
3.5 | (BbIuMCIIEHUE MIIOMIAIEH MIIOCKUX 8 0 4 0 0 4
¢buryp, JUIMHBI KPUBOH, 0OHEMOB,
IO MOBEPXHOCTH).

HGCO6CTB€HHI>IG HHTCIrpaJbl ICPBOIrO U
3.6 P p 8 2 2 0 0 4
BTOPOr'0 pOJia, UX CBOWCTBA.

3anauu, NPUBOJAAIIUE K KPAaTHBIM
MHTEerpajiaM. JIBOiHON U TPOMHOU
MHTErpalibl, UX CBOMCTBA. Bbruncienue
3.7 JIBOMHBIX NHTEIPAJIOB CBEJICHUEM K 10 0 6 0 0 4
MIOBTOPHBIM. I eoMeTpuyeckue n
¢bu3nvecKkre NpUI0KEeHUS KPaTHBIX
uHTerpanos. KoHTposibHOE
TECTHPOBAHUE.

Hroro | 144 18 94 0 0 72

3.3 Conepxkanue TUCHUTINHBI

Brenenne

[Ipenmer, 3agaun U cojepkaHue TUCHUILUIMHBL. OCHOBHBIE 3Tallbl Pa3BUTHUSA JUCLUIUINHBI.
CrtpykTypa Kypca, ero MECTo U poJib B IOATOTOBKE OakanaBpa, CBA3b C IPYTUMH TUCHUIUTMHAMU.

Paszpen 1. ludppepenuuaibHoe ucuuciaeHne GyHKuuii 01HOM nepeMeHHOM

Tema 1. Yucnosas nocnenoBaTenbHOCTb. lIpenen unMcinoBol MOCIEI0BAaTENBHOCTH U €TI0
coiictBa. @ynkuus. [loctpoenue rpagukos ¢pynkuuit. Ilpenen ¢pynkunn. OCHOBHBIE TEOPEMBI O




npenenax ¢pyHkuuu. [lepBoiit 1 BTOpoii 3aMedatenbHble peensl. CpaBHeHHEe OECKOHEYHO MabIX U
0eCKOHEYHO OOJBIINX BEIMYMH. DKBUBAICHTHBIE OECKOHEYHO MaJjible BEIHUMHBI.

Tewma 2. HenpepsIBHOCTD (YHKITHH B TOUKE M HA MPOMEXKYTKE, TOUKH pa3pbiBa GYHKIIHH, UX
Kiaccupukanus. ACUMOTOTH rpaduka QyHKIMH, NX KIacCU(PUKAIHSL.

Tema 3. IlpousBognas ynkmuu. ['eoMmeTpudyeckuii U (HU3UYECKUNA CMBICT TTPOU3BOIHOM.
[TpaBuna auddepeHurpoBanus U (HOPMYIIBI BBIYUCICHUS MPOU3BOIHBIX. TablMIla MPOU3BOIHBIX
OCHOBHBIX 3JIEMEHTapHbIX QYHKIMHA. Beruucinenue npon3BoAHbIX (HYHKIUH, 3aJaHHBIX PA3IUYHBIM
00pazom.

Hudbdepennman. IIponsBoanpie u auddepeHuanbl BRICIIUX MopsAakoB. [IpubmmkeHHbIe
BBIUMCIICHHSI C TTOMOIIBIO TP PEPEHIINATOB.

Tema 4. IlpaBwio Jlonurtans. ®opmyna Telnopa. PackpeiTe HeompeneneHHOCTEN
pa3iauyHOro Tuma. Pa3noeHHe OCHOBHBIX 3JeMEHTapHbIX (yHkuuid no ¢dopmyne Teinopa.
[TpubnmkeHHbIe BBIYUCIEHUS C TOMOIIBIO Gpopmyssl Teitnopa.

Tema 5. OcHoBHBIE TeopeMbl U epeHIINaTBHOr0 ncYUcIeHUusl. MOHOTOHHOCTh (PYHKIIUH,
skcTpeMyMbl HeoOXxoaumble M JOCTaTOYHBIE YCIOBHMSI MOHOTOHHOCTH, JIOKQJIBHOI'O 3KCTpPEMYyMa.
Hccnenoanue BoITYKIOCTH rpaduka GyHkiuu. Touku neperuba rpaduka GyHKIUH.

OOmas cxema mccnenoBanust GyHKIME U mocTpoeHus ee rpaduka. CoicTBa (QYyHKIH,
HENpPEepBIBHBIX Ha oTpe3ke. Haubobiee u HanMeHblee 3Ha4eHNus QyHKIUU Ha OTPE3Ke.

Pazpnen 2. Iudpepennuanbaoe ucunciaenne GyHKIMA HECKOJIbKUX MepeMeHHbIX

Tema 1. OyHKIMM HECKONBKHUX MEpEeMEHHBIX. JIMHMM U MOBEPXHOCTU YpOBHsS. YacTHbIE
npousBogHbie. [lommbi  nuddepeniman. [IponsBomHBIC CIOXKHOW (YHKIIMM HECKOJIBKUX
nepeMeHHbIX. YacTHbIe pou3BOIHBIC U () depeHIrasl BICIIUX nmopsakoB. Teopema IlIBapia.

Tema 2. IlpousBogHas no HampasineHuto. ['paguent. KacarenbHas k kpuBoil. KacarenbHas
IUIOCKOCTh M HOpManb K moBepxHocTu. Dopmyna Teitmopa. DkcTpeMyM (QYHKIHMH HECKOJIBKUX
nepeMeHHbIX. HeoOX0Mble U JOCTaTOUHBIE YCIOBHUS SKCTPEMyMa.

Pasnen 3. UnTerpanbHoe HCHUCIEeHHE

Tema 1. IlepBooOpa3nas. Teopema CyIIeCTBOBaHHS HEONPEAEIECHHOTO HWHTErpana.
Heonpenenenuplii uHTerpas u ero cpoiicrsa. Tabnuila MHTETPaOB OT OCHOBHBIX AJIEMEHTapHBIX
byHkuuit. MeTo HemocpeICTBEHHOTO HHTETPUPOBAHUSI.

MeToibl MHTETPUPOBAHUS C TOMOIIBIO 3aMEHbl NEPEMEHHOM, IOJBEIECHUEM I0J 3HaK
muddepenmana. MeTon HHTETpUPOBAHUS 110 YACTSM.

WuTerpupoBanne  panMoOHaJIbHBIX  JpoOei, HMHTErpUpPOBAaHME  HEKOTOPHIX  BHUJIOB
UPPAIMOHATBHBIX M TPUTOHOMETPUYECKHUX (YHKITHI.

Tema 2. 3anaum, nNpuBOASIINE K IHOHSATHUIO OIpPENEICHHOro HHTerpana. OmnpeneneHHbIN
UHTETpaJl, €ro CBOWCTBA. YCIOBUS HMHTETPUPYeMOCTH. VIHTerpan ¢ IEpEMEHHBIM IPEIEIIOM
uHterpupoBanusi. @opmyna HbproTona — JleiiOHuna. 3ameHa NepeMEHHOM B OIpeeIeHHOM
UHTETpaIe.

[IpunioxxeHus onpeesIeHHOro UHTErpajja B TEOMETPUN U MEXaHUKE (BBIUMCIICHHE TIoLaien
IUIOCKUX (UTYp, JUTMHBI KPUBOH, 0OBEMOB.

Tema 3. HecoOcTBeHHblE HHTErpajibl HEPBOIO U BTOPOro poaa (Mo OECKOHEYHOMY
IPOMEXYTKY, OT HEOTPAHUYECHHBIX (PYHKIIMI Ha KOHEYHOM IPOMEXKYTKE), UX CBOMCTBA.

Tewma 4. 3agaun, npuBOAAIINE K KPaTHBIM UHTErpajgaM. J[BOMHOM M TPOMHON MHTErpabl, UX
cBoiicTBa. [IpaBuia BeIYMCIEHUS IBOWHBIX HHTETPATIOB.
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3.4 TemaTuka ceMHHAPCKHUX/MPAKTHYECKHUX H JIAOOPATOPHBIX 3aHATHH

Ne i/t

Tema 3ansaTusa

Paznen 1. DiaeMeHTBI MATEMATHYECKOI0 AaHAJIN3A.

Yucnosas mnocienoBaTenbHOCTh. [Ipenesn 4ucioBOM MOCIENOBATEIBHOCTH U €ro
cBoiictBa. [IpaBuna npenensHoro nepexona. dynknwus. [Ipenen Gynkmuu. Teopembl
o nipenenax GyHkiuu. [lepBoIil 1 BTOpOi 3aMedaTebHbIe TPEIEIb.

2 CpaBHeHHE OECKOHEYHO MaJIbIX U OECKOHEYHO OOJIBIINX BEJIMYMH. DKBUBAJICHTHBIC
0ECKOHEYHO MaJIbIe BEJTMYUHBI.

3 PackpeiTre HeonpeaeneHHOCTe!H Pa3InNyHOro TUIA

4 HenpepbiBHOCTh (yHKIMH B TOUYKE M Ha MpOMEXyTKe. OJHOCTOPOHHHE IMPEIEIbI.
Touku paspeiBa pyHkimn. [Ipumeps! pemenus 3anad

5 [IpousBognas ¢yukiuu. [lpaBuna nuddepenmupoBanust u GOpMyIIbl BEIYUCICHHS
pou3BOAHBIX. TexHuka nupdepeHupoBaHus

6 HuddepenuupoBanre o0paTHbIX (QyHKUMNA, (YHKUIWUNA, 3aJaHHBIX HESBHO,
napaMeTpUIecKy, Jjorapudmudeckoe muddepeHpoBaHne

7 Hubdepennman. ['eomerpuueckuii cmbicn auddepeniuana. IlpousBoaHsie u
muddepeHransl BEICIIUX MOPAIKOB. [IpnOmmkeHHbIE BBIYMCICHUS C MTOMOIIBIO
muddepeHraios.

8 [IpaBuno Jlonutans. ®opmyna Telnmopa. PackpeiTue HeonpenerIeHHOCTER
pas3nuYHOro THMa. Pa3znokeHUs OCHOBHBIX 3JEMEHTApHBIX (QYHKUIMHA 1o (opmyre
Maknopena.

9 [TpubnmxeHHbIe BRIYUCIIEHUS C TOMOIIBI0 Gopmyrsl Teitnopa.

10 | [lomHoe nccnenoBanue GyHKUUH 1 mocTpoeHue rpadpukos. [Ipumepsl

11 | IlonHoe uccnenoanue GyHKIUN U mocTpoeHue rpadukos. [Ipumepsr
(mpomomkeHue)

CamocrositesibHasg padora Nel Ha cemuHape Mo PyHKIHMAM OJHOM NepeMEeHHOMN

12 | Pazgen 2. dyHKUMH HECKOJBbKHMX NepeMeHHbIX. JINHUN 1 MOBEPXHOCTU YPOBHS.
YacTHble Ipou3BoIHbIE U Au(depeHral NepBoro nopsjaka.

13 | [lonmuwit nuddepenuman.  IlpousBonHble cnoxHoW ¢yHKuuu. IIponsBonHas
¢GbyHKIMY, 3a7aHHON HesiBHO. YacTHble pou3BOJHbIE U JU((EepeHIINaIIbl BHICIINX
nopsakoB. Teopema IlIBapua.

14 | IpousBoHas 1o HapaBJICHUIO. [ pagueHT.

15 | OkcTtpemyM (yHKIMM HECKOJIBKHX INepeMeHHbIX. HeoOxonumble U 10CTaTOYHBIE
YCIIOBHSI SKCTPEMYyMa.

16 | CamocrosiTenbHass padora Ne 2 Ha cemMuHape MO (YHKIHMAM HECKOJIbKHX
nepeMeHHBIX

17 Pa3zpnen 3. UHTEerpasibHOe HCHHCIEHHE
[TepBooOpasnas. Heompenenennslii WHTETpalli W €ro  CBoOicTBa. Meron
HEMOCPECTBEHHOI0 HHTETPUPOBAHUSI.

18 | UnTerpupoBanue ¢ TMOMOIIBIO 3aMEHBI IMEPEMEHHOMW, MOJBEACHUEM O]l 3HAK
middepennmana. Meros HHTETPUPOBAHUSI 10 YACTIM

19 | UnTerpupoBanue paunvoHAIbHBIX JpoOeid, WHTErpUpOBaHHE HEKOTOPHIX BHUJIOB
MppaIMOHATLHBIX (DYHKITHIA

20 | UnTerpupoBaHue TPUTOHOMETPHUECKUX (DYHKIIHH.

21 | BeraucieHue onpeaeeHHBIX HHTErpasioB 1o Gopmyie HetoroHa-JIeiiOnuia. 3amena
NEPEMEHHON ¥ HHTETPUPOBAHHE 0 YaCTSAM B ONPECIIEHHOM HHTErpaJle.

22 | [IpumoxeHHsI ONpeNeNeHHOT0 MHTErpajia B TEOMETPUN W MEXaHWKE (BBIYHCIICHUE

TUIOIAJIeH TIOCKUX (UTYp, JUTMHBI KPUBOH).
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23 | IlpunoxeHus: ONPEACIICHHOTO0 WHTErpajia B TEOMETPUU M MEXaHHMKE (BBIYMCIICHUE
00BEMOB, IIJIOMIA/ICH MOBEPXHOCTH).

24 | HecoOCTBEHHBIC MHTETPAJIBI IIEPBOTO U BTOPOT'O POJIA, UX BHIYHCIICHHUE.

25 | 3amauu, mpUBOJAIIME K KpPAaTHBIM MHTETpajaM. BeruncieHne ABOHHBIX HMHTETPAIoOB
CBEICHUEM K IOBTOPHBIM. 3ajauyd Ha H3MEHEHHE IOpSJIKa HHTETPHUPOBAHUS B
JIBOWHOM MHTETrpaJIe

26 | 'eomerpuueckue u (uU3MYECKHE MPHIOKEHHUS KPATHBIX HHTETPAIOB, MPHUMEPHI
BBIUUCIICHHSL.

27 | KoHTpOJIbHOE TECTHPOBAHHE MO KYPCY.

JlabopaTopHble 3aHATHSA

JlaGoparopHble 3aHATHS Y4€OHBIM IJIAHOM HE MPEyCMOTPEHBI.

3.5 TemaTuka KypcoBbIX NPOEKTOB (KYPCOBBIX padoT)

KypcoBbie npoekTs! (KypcoBbie pab0Thl) y4eOHBIM IJIAHOM HE MPEyCMOTPEHBI.

4, YueOHO-MeTOAM4YeCKOe U HHPOPMALIHOHHOE o0ecriedyeHue

4.1 Hopmatusnbie 1oKyMeHTbI 1 [OCTsb1

1. ®IoC 08.03.01 «CrpoutenscTBo». YTBEepKIEH npukazomM MuHoOpHayku Poccum ot
31.05.2017 Ne 481 (pen. ot 08.02.2021);

2. Axagemuueckuif  y4yeOHBIM IU1aH 1o  HampasieHuto  moxarorosku: — 08.03.01
«CtpoutensctBo». [Ipodumns: IIpomeliuieHHOE U rpakaaHckoe cTpouTenbeTBo. dopma 00ydeHus —
ounas. 2026 r.;

3. OOpa3zoBareipHas ~ mporpaMma IO HANpPaBICHUIO  IMOJATOTOBKH: 08.03.01.
«CtpouTtensctBoy. [Ipoduis: [IpoMeluieHHOE U rpaXIaHCKOE CTPOUTENbCTBO. Popma 0OyueHus —
ouHas. 2026 r.;

4. Vxa3 Ilpesunenta Poccuiickoit @enepanuu ot 01.12.2016 Ne 642 «Ctparerun Hay4HO-
TeXHOJIorn4eckoro passutusa Poccuiickoit denepanumny;

5. Ilpuka3 MunucrepctBa oOpazoBanus u Hayku Poccuiickoit denepannu ot 23.08.2017 Ne
816 «O6 yrBepxkaenun [lopsinka TpPUMEHEHUS  OpPraHU3AIMSAMH,  OCYIIECTBISIONIMMHI
00pa30BaTeNbHYIO0 JIEATEIBHOCTh, JJIEKTPOHHOIO OOyuYeHHs, JUCTAaHLMOHHBIX 00pa30BaTENIbHBIX
TEXHOJIOTHI PU peanu3aiui 00pa3oBaTeIbHBIX IPOTPAMM).

4.2  OcHoBHasi 1UTepaTypa

1. ®uxtenromnsu [.M. OcHOBBI MaTEMaTUYECKOT'O aHANN3a: Y4eOHHK /7S BY30B, 15-€ u3j., crep.
CII0, Jlans. 2023. Yacts 1. 444 c.

2. @uxtenromnsl] [.M. OcHOBBI MaTeMaTHYECKOTO aHaNI3a: Y4eOHUK /7S BY30B, 14-€ u3., cTep.
CII0, JIans. 2023. Yacts 2. 464 c.

3. Kynmpssue JI.JI. Kparkuii kypc marematuuyeckoro anamuza. T.1. JluddepenumansHoe u
UHTErpalbHOE HCYHCIeHUus (QyHKUMNA OAHON mnepeMeHHOH. Psanpl: YueOHMK [DIeKTpOHHBIH
pecypc]: yueb. - DnekTpoH. naH. - Mocka: ®usmarnut, 2015. - 444 c. [Pexxum gocryma: URL:
https://e.lanbook.com/book/71994 - 3aru. ¢ skpana.]
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4.3 JlonmoJaHMTeJbLHAs JUTEpPaTypa

1. IMuckyno H. C. [IuddepeHnuanbHoe W HMHTETPAIbHOE HMCYHCICHHS JUIS BTY30B. B 2-x
tomax. M.: UuTterpai - [Ipecc, 2009 — 416, 544 c. 180 k3.

2. 3ybkoB B.I'., JIsxoBckuii B.A., Mapteinenko A.W., Munocues B.b., Ilymkaps E.A. Kypc
MaTEeMaTHKH JJI TEXHUYECKUX BBICIIMX y4eOHbIX 3aBeneHuid. Yactu 1-4. M.: MI'T1Y, 2012. 400
IK3.

3. Kparkwuii Kypc BbICIIel MaTeMaTUKH [ DIEKTPOHHBIN pecypc]: yueb. - DIeKTpoH. AaH. - MockBa:
HamkoB u K, 2017. - 510 c. [Pesxum moctyna: URL: https://e.lanbook.com/book/93522. - 3ari. ¢
JKpaHa. |

4. byrpos f.C., Hukonbckuit C.M. Briciias matemartuka: yueOHMK Ui BY30B B 3-X ToMmax. M.:
Hpoda, 2009.

5. HuterpanpHoe ucuucieHHe (QYHKIUN OJHOW M HECKOJBKUX IEPEeMEHHBIX. TeopHs TMOJs:
METOJIMYECKHE yKa3aHUs U BApUaHThI pacueTHO-Tpaduueckux padot // bonyno M.A., bopoauna
C.1., [Tokazees B.B., Teym b.JI., Tkauenko O.1.. M.: MI'TY «MAMM», 2009.

6. Marematnueckuii ananus. Teopust mpenenoB u auddepeHnnanbHOe UCYUCIEHUE: OCHOBHBIE
MOJIOKCHUST TCOPHH, METOAMYECKHE YKa3aHUS W BapHaHTHI pacueTHoO-rpaduueckux padbot //
bonynos M.A., boponuna C.U., Koporkosa H.H., Tkauenko O.11. M.: MI'TY «MAMM», 2009.

4.4  JaexkTpoHHBIE 00pa3oBaTelbHbIE PeCypPChl

[IpoBenenue 3aHATHI U aTTECTAIIUI BO3MOXKHO B JUCTAHIIMOHHOM (hopMaTe ¢ MPUMEHEHUEM
cUCTeMbl JucTaHIMOHHOro oOyuenus yHuBepcurera (CJJO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoii «MaremaTuka» JIIEKTPOHHBIX oOpa3oBarenbHBIX pecypcoB (DOP) mo Bcem paspenam
IIPOrPaMMBI:

DneMEeHThl MATEMATUYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaIm3a

WuTerpanpHOE HCUHCTICHNE https://online.mospolytech.ru/local/crw/course.php?id=3781
(GyHKIMH OJTHON MepeMEeHHOM
Huddepennnanpaoe https://online.mospolytech.ru/local/crw/course.php?id=3362

ucuuciaeHne GpyHkuui

HECKOJIbKHX MTEPEMEHHBIX
JIOTIOJTHUTEIBHBIE TJIaBbI https://online.mospolytech.ru/course/view.php?id=3592
MaTeMaTHIeCKOro aHajIn3a

Pa3paboranubsie DOP BKIIOYaIOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.
[Topsimox mpoBeaeHUsT padOT B AMCTAaHIIMOHHOM (hopMare yCTaHAaBIMBAETCS OTACIHHBIMU
PacopsDKEHHUSIMU TIPOPEKTOPA MO yIeOHOH padoTe W/WiIH EHTPOM yueOHO-METOINYECKONU PabOTHI.

Ka>1<)1},1171 CTYHGHT o6ecnequ I/IH)II/IBI/I}IyaJ'IBHBIM HeOI"paHI/I‘—IeHHBIM }IOCTyl'IOM K SHGKTpOHHOﬁ
OMOJINOTEKE MOCKOBCKOTO IOJIUTEXA

https://online.mospolytech.ru/course/view.php?id=7621&section=1 .
I/IHTCpHCT-pecprLI BKJIFOHAKOT y‘-Ie6H0-MeTOIlI/I‘-ICCKI/Ie Marcepuajibl B 3JICKTPOHHOM BHUIC,
MpeICTaBICHHBIC Ha caiiTe mospolytech.ru B pa3nene: «l{eHTp MaTeMaTnueckoro 0Opa3oBaHUs)
(http://mospolytech.ru/index.php?id=4486,
http://mospolytech.ru/index.php?id=5822);

Ilone3nrie y‘-Ie6HO-MeTO,I[I/I‘-IeCKI/Ie nu I/IH(I)OpMaI_II/IOHHLIC MaTepurajibl MPCACTABJICHBI Ha
calitax:

http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.



https://e.lanbook.com/book/93522
https://online.mospolytech.ru/local/crw/course.php?id=313
https://online.mospolytech.ru/local/crw/course.php?id=3781
https://online.mospolytech.ru/local/crw/course.php?id=3362
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
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
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[Tepeyenr pecypcoB HHGOPMAIIMOHHO-TEJICKOMMYHUKAIIMOHHONW ceTu «UHTepHeT» s
OCBOCHHMS JUCHHUIUIMHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.

45 JluuneH3MOHHOe M  CBOOOJHO  pacHpoOCTpaHseMOe  MPOrpaMMHOe
odecreyeHnue

HaumenoBanue | Paspadoruuk I1O JocTtynHocTh Ccbuika Ha Equnblii peectp
Ne (mpaBoo0JiagaTeib) | (IMIEH3UOHHOE, | POCCHHCKHUX MPOrPaMM IJIst
CcB00OTHO 9BM u B/l (npu Haanuun)
pacnpocTpanse
Moe)

Astra Linux | OO0 "PYCBUTEX- | Tuuensuonnoe | https://reestr.digital.gov.ru/reestr

1 | Common Edition | ACTPA" /305783/?sphrase_id=954036
Moii O¢uc 00O "HOBBIE Jluuensuonnoe | https://reestr.digital.gov.ru/reestr
2 OBJIAYHBIE /301558/?sphrase_id=943375
TEXHOJIOT'NN"

4.6 CoBpemeHHble npodeccHoHATbHBIE 0a3bl JAHHBIX U UH(OPMAIHOHHBIE
CIPaBOYHbIE CHCTEMbI

[Tepeuens pecypcoB cetn MHTEpHET, TOCTYNHBIX JJIsI OCBOCHUS TUCIUIIIIUHBIL:

Ne HanmeHnoBanue Ccbuika Ha pecypce JocTynmHocTb

NudopmanuoHHo-cipaBoYHbIE CHCTEMbI

JocTtynHa B cetn

1. Stack Overflow https://stackoverflow.com/ | Uateprert 6e3
OTpaHUYECHUN
2. MndopmaioHHpie pecypes! http://www.consultant.ru JoctymHo

Ceru Koncynsrantllnroc

ITopran PenepanbHbIX

3 roCy1apCTBEHHBIX

' 00pa3oBaTeNbHbIX CTAaHAAPTOB
BbICILIEr0 00pa3oBaHUs

http://www.fgosvo.ru JlocTymHO

JIeKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI

1 Jlanb https://e.lanbook.com/ HoctymnHa B cetn MHTepHET
' 0e3 orpaHuYCHUI

2 IPR Books https://www.iprbookshop [ Toctymua B cetrt UnTepHET
' .ru/ 0e3 orpaHuYCHUI

IIpodeccnonanbHbie 0a3bl JAHHBIX



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/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://stackoverflow.com/
http://www.consultant.ru/
http://www.fgosvo.ru/
https://e.lanbook.com/
https://www.iprbookshop.ru/
https://www.iprbookshop.ru/
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baza nanHbIX HAydHOU http://www.elibrary.ru HoctymHo
1. |snexTpoHHOM OMOIMOTEKH

(eLIBRARY.RU)

Web of Science Core Collection | http://webofscience.com | JocTymHo
— MoJIUTEeMaTH4YeCKast
pedeparuBHO-

2. | Oubnumorpaduueckas u
HayKOMETpUYeCKast
(bubmmomeTpuueckas) 6aza
JaHHBIX

S. MarepuajJibHO-TEXHHYECKOe 00ecreyeHue

MarepuanbHO-TeXHHUECKass 0a3a yYHUBEPCUTETa OO0ECIICYMBACT IMPOBEJACHUE BCEX BHUJIOB
3aHITHHA, TPEITyCMOTPEHHBIX Y4E€OHBIM IUIAHOM, U COOTBETCTBYET JCHCTBYIOIIUM CAHWTAPHBIM U
MIPOTUBOTIOXKAPHBIM MPABUTIAM H HOPMaM.

Kadenpa «Maremaruka» He pacroyiaraet COOCTBEHHBIM ayIUTOPHBIM (DOHIIOM U UCTIOIB3YET
yueOHbIe ayTMTOPUU U3 001Iero oHIa YHUBEPCUTETA.

I[Ipu HeoOXomuMOCTH JJIsi TMPOBENCHUS HWHTCPAKTUBHBIX TPAKTUYCCKUX  3aHATUN
HCTIOJIE3YIOTCSI KOMITBIOTEPHBIE KJTACCHl YHUBEPCHUTETA.

6. MeTOIlI/I‘leCKI/Ie PEKOMEHIAIUNA

6.1 Meroanyeckne peKOMeHAAIUM /ISl MPeNnoAaBaTeis N0 OPraHnu3auuu
00y4eHus1

[Ipexxne Bcero, cienyer oOpaTUTh BHMMAaHHE CTYICHTOB Ha TO, YTO MPAKTHYECKH BECh
M3y4aeMbIil IMU MaTepuall He TpeOyeT KaKoW-Tu00 CrielnaibHOM (JIOMOJIHUTEBHOM ) MOJTOTOBKH U
BIIOJIHE MOXXET OBbITh YCIEIIHO M3YY€H, €CJIM CTYAEHThI OyAYyT MOCELaTh 3aHATHS, CBOEBPEMEHHO
BBITIOJHATH JIOMAIllHUE 33JaHHUsl U TOJB30BaThCS (P HEOOXOAMMOCTH) CHCTEMOM ILTAaHOBBIX
KOHCYJIbTAIlM B TE€YEHHE KaxJ0ro cemectpa. Bomemmue B Kypc JIuHelHO# anreOpbl pazaenbl
SIBJISIFOTCSL KJIACCMYECKUMHU, B TO K€ BpPEMSI OHU MPAKTHYECKH OPHUEHTHPOBAHBI, TaK KaK UMEIOT
IIMPOKOE PacHpOCTpaHEHUE JI PEIIeHUs pa3HOro poja 3ajad BHYTPU caMONM MaTeMaTHKU U
MPUKIIAIHBIX 3a7a4. FIX 0OCBOE€HME TOMOKET CTYJI€HTaM JIOTHYECKH BEPHO, apTYMEHTHUPOBAHO U SICHO
CTPOUTH YCTHYIO U TIMCBMEHHYIO pE€Yb, YCHEIIHO NPUMEHATh HAKOIUICHHbIE 3HAHHUS B
npohecCuOHATbHON NeSTENbHOCTH.

HeoOxomuMo ¢ camMoro Havana 3aHSITHM pPEKOMEHJOBaTh CTYIAEHTaM OCHOBHYIO U
JIOTIOJIHUTEIBbHYIO JTUTEPATYpy, @ B KOHIIE CEMeCTpa JaTh CIHCOK BOIPOCOB /Jisi MOJTOTOBKH K
JK3aMEHY.

Ha nepBom 3aHsTHM IO AUCHUITIIMHE CIIEYeT 00s3aTeIbHO TPOMH(GOPMUPOBATH CTYAEHTOB O
BUJIE U (popMax TeKyIIell U MPOMEKXYTOUHOM aTTeCTalluii MO IUCHUIUIMHE, CPOKaX MX MPOBENEHUS,
YCIOBHSIX JIOMYCKa K MPOMEXYTOUHOM aTTECTAllMM, MNPUMEHSIEMBIX BHAAX IPOMEKYTOUHOTO
KOHTPOJIA.

W3noxkeHne TEOPEeTUYECKOTO MaTepHala JOJKHO COMPOBOXKIATHCS WIUTIOCTPATUBHBIMU
puMepamu, TIIATENbHO OTOOpaHHBIMU IpenoAaBaTesieM TakK, YTOObl TEXHHYECKHE TPYIHOCTU U
BBIKJIAJIKM TPU PEIIEHUU 3a7aud HE OTBJIEKAIM OT TJABHOIO: OCMBICIEHUS HJIEU U CYTH
NpUMEHsIeMbIX MeToJ0B. CreayeT Bcerja yKa3blBaTh NPUMEPHl MPAKTUYECKOTO MPUMEHEHUs
PAacCMOTPEHHBIX Ha 3aHATUSX YpPaBHEHUH U HOpPMYII.

[IpakTnueckue 3aHATHS JOJDKHBI OBITh OpPraHM30BaHBI IpENoAaBaTesieM TakuM o0pa3om,
9TOOBl  OCTAaBAJIOCh BpEeMs Ha TMEPHOJUYECKOE BBHIMOJHEHHE CTYyACHTaMU  HEOOJbIION
CaMOCTOSITENILHOUM pa0bOThI B ayAUTOPUH IS TPOBEPKU YCBOCHUS M3JI0KEHHOTO MaTepHara.


http://www.elibrary.ru/
http://webofscience.com/
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[IpenogaBaTens, BeAYIIUN NPAKTUYECKUE 3aHSATHUS, JOJDKEH COIVIACOBBIBATH Y4E€OHO-
TEMaTUYECKH IJ1aH 3aHATHH ¢ JIEKTOPOM, UCIIOJIb30BaTh €UHYIO CUCTEMY 0003HAUYEHUH.

[IpenogaBatento cienyer 10OUBATHCA CUCTEMATUYECKOM HENIPEPHIBHOM pabOTHI CTYACHTOB B
TEYCHHE CEMECTPa, HEOOXOMMO BBISBIISTH CHIILHBIX CTY/ICHTOB U IMPUBJICKATh UX K HAYYHOH paboTe,
K Y4aCTHUIO B Pa3HOr'0 poJia OJUMIINAAAaX U KOHKYypcax.

CTyneHT AOKEH OIYIATh 3aMHTEPECOBAHHOCTD MPENOo/IaBaTesl B TOCTHXKEHUN KOHEYHOTO
pe3yibTaTa: B IpuoOpeTeHnH 00y4JaroUMUCS POYHBIX 3HAHUHN, YMEHHH U BIIaIeHUS] HAKOTLJIEHHOM
uHpopManuel Ut pereHus 3a/1a4 B IpOoQecCHOHATBHOM eI TETbHOCTH.

OO0pazoBarenbHBIC TEXHOJIOTUH.

[IpoBenenue 3aHATUI U aTTECTAIMil BO3SMOXKHO B TUCTAHIIMOHHOM (opMaTe ¢ MPUMEHEHUEM
CHUCTEeMBbI JucTaHIMOHHOro oOydeHus yHuBepcutera (CJIO-LMS) Ha ocHOBe pa3pabOoTaHHBIX
kaenpoii «MaremaTuka» SIEKTPOHHBIX oOpa3oBarenbHbIX pecypcoB (DOP) mo Bcem paszmenam
porpaMmsl (cM. 1. 4.4).

[Topsanox mpoBeneHus padOT B AMCTAaHUMOHHOM (hopMare yCTaHaBIMBAETCS OTAEIbHBIMU
pacnopspDKeHUSMHU [TPOPEKTOpa MO yueOHOU padoTe W/WiIu LIEHTPOM y4eOHO-METOINYeCKOi paboThlI.

6.2 METOZ[H‘{GCKHE YKazaHus 1Jisd oﬁyqamumxcn 10 OCBOCHHUIO JTUCHMUILJINHBI

Pa3nea 1: nuddepenunanbHoe ncuuciaeHue pyHKuuii 01HOMH nepeMeHHO

[Tpu n3ydenun nuddepeHnnanbHOro ucyucaeHuss QyHKIMA OHOM ImepeMeHHON oOpaTute
BHUMaHME Ha MOHATHE Ipesena pyHKIUN B TOUKE U METOJbl ero Bbruucienus. [Ipenen — onHo u3
OCHOBHBIX TOHATUH MaTeMaTW4YecKOro aHaims3a. llpu BeMMCIEHHH TpenenoB (GyHKIUH HAO,

IpEeX/e BCEro, BBUICHUTh XapakTep HEONPEeAeICHHOCTH 9, f, 0-00,00—00,1% |. YtoOBI
00

OBJIa/IETh TEXHUKOM peIllIeHMs 3aJay Ha BBIYMCICHHME MPEAEsIoB, HAJ0 3HATh JBa 3aMe4aTelIbHBIX

npezena, TadJMIly SKBHBAJICHTHBIX OSCKOHEYHO MaJIbIX, MpaBMIIO JlomuTals, pa3indyHble TPUEMBI

PACKpBITUSL HEOIPEEIEHHOCTEH B 3aBUCUMOCTH OT BUJa (PYHKIIMHU U PEIIUTH TOCTaTOYHO OOJIbIIOE

KOJIMYECTBO 3a/1a4.

IIpy wm3yueHHM TeM, MOCBSIIEHHBIX MPOU3BONHOW U nudp¢epeHmany (QyHKIHH, HaIO0
OCMBICIITh WX T€OMETPUYECKUN CMBICII, TIOHUMATh pa3iinune MEXAy HUMHU (nuddepeHyan - 3To
IJIaBHas JMHEWHas vacTh npupaunieHus QyHkuuu). TBeplo 3HaTh (Kak TaOJIMIy YMHOXEHHS)
dbopmynel  auddepeHIMpPOBaHUS ~ OCHOBHBIX  JJIEMEHTAapHBIX  (QYHKIMH W MpaBuUiia
muddepeHMpoBaHus (Bce, KOHEYHO, HO OCOOEHHO mpaBuio AnddepeHIupoBaHUs CIIOKHON
GyHKITUN).

OOparute BHUMaHUE Takke Ha 0COOEHHOCTH nuddepeHupoBanus GyHKINH, 3aJaHHBIX B
HesBHOU (popMe, mapaMeTpUUuecKu, Ha pueM jJorapupmMudeckoro nuddepeHupoBaHus.

Crenyer 4eTKO 3HAaTh U YMETh IPUMEHSATh aJITOPUTM HUCCIIEAOBAaHUS PYHKIIUH U MOCTPOSHHUS
rpadukoB: ompeaeneHWEe TOYEK pa3pblBa (M UX KJIacCHU(PHKAIMIO), acUMNTOT TIpaduka
(BepTUKAJIbHOW, HAKJIOHHOW, TOPU30HTAIbHOM), HEOOXOJUMble U JIOCTATOYHBIC YCIOBHS
MOHOTOHHOCTH ()YHKIIMH, CYIIECTBOBAHUS JIOKAJIHHOTO SKCTPEMyMa, MPOMEXYTKOB BBITYKIOCTH U
BOTHYTOCTH (YHKLIMU M TOUYEK Mepernoa.

Paznen 2: nuddepenunanbHoe ncuucieHue GyHKIH HECKOJIbKHX NepeMeHHbIX

[Ipu u3ydeHnn JaHHOTO pa3iena oOpaTUTe BHUMAHUE Ha TO, YTO (DYHKIIMS IBYX MEPEMEHHBIX
UMEEeT HarJSITHBIA TeOMETPHUYECKHI CMBICIT — 3TO MMOBEPXHOCTH B TPEXMEPHOM IPOCTPAHCTBE

Hano ocMBICIUTE TOHATHS YACTHBIX NPOM3BOAHBIX M mojHOro auddepeHuunana u
0COOEHHOCTh WX BBIYHCIICHHS, OBJIAJETh TEXHHKOW BBIYMCICHUS MPOU3BOMHBIX OT CIOXKHON
(YHKIMU HECKONbKUX INepeMeHHBIX. CienyeT oOpaTuTh BHUMaHHWE HA TO, YTO Ui (DYHKIUH

L= Z(X, y) CMCHIAHHBIC YaCTHBIC TMPOU3BOAHLIC BTOPOr'o IIOPAJKAa PaBHBI MCKIAY co00ii:
0’z 9%z
OX0y  OyoX

(reopema llIBapnia), To ecTh nopsAAoK nupdepeHIpoBaHNS HE UMEET 3HAUECHHUS.



16

Jlig QyHKIMHM HECKOJIBKHUX MEPEMEHHBIX CKOPOCTh M3MEHEHHUS (DYHKIUU B MPOU3BOJIBHOM
HAIPaBJICHUU XapaKTEpU3yeTCs IMPOM3BOAHONM I10 HANpPAaBJIEHUIO, a HauboJsbpLIas CKOPOCTh
u3MeHeHus QyHKIUU Oy/eT B HalpaBJIEHUU BEKTOpa TPaIUeHTA.

Cnenyer oOpatuth B 3TOW TeMe BHMMAaHHME HAa HEOOXOJUMOE M JIOCTATOYHOE YCIIOBUS
CYIIECTBOBAHMS SKCTpeMyMa (PYHKIIUN HECKOIBKHX MEPEMECHHBIX.

Paznen 3: uHTerpajibHOE HCHHCIEHHE

B uHTErpanbHOM MCUMCIIEHUH pelaeTcs 3a1a4a, 0OpaTHOM TOi, KOTOpasi paccMaTpuBaiIach B

maddepeHIaTbHOM HCUHCTICHHH: HE0OXOAMMO HaiTh i mamHoit ¢ymxmmu T (X) Takyio

GbyHKIMIO, MPOU3BOJHASA OT KOTOpPOW Obuta Obl paBHA 3ajaHHON. MHTerpupoBaHue (QyHKIHH —
JIOCTaTOYHO CJIOKHBIM pa3fesl MaTeMaTHKH, OBJIAJAE€Th KOTOPHIM MOXXHO TOJBKO, €CIU CTYAEHT
«BO3BMET» JOCTATOYHO OOJBIIOE KOJIUYECTBO HHTETPAJIOB PA3HOIO THUIIA.

Hano tBepmo 3HaTh TabIUIly HHTETPATIOB OT OCHOBHBIX JIEMEHTAPHBIX (PYHKINI, OCHOBHBIE
METOJIbl MHTErpUpPOBaHUA (3aMEHa NIEPEeMEHHOH, MojBeAeHHE MoA 3HaK auddepennuana,
MHTETPUPOBAHUE IO YACTSAM, MPUEMbI BBIYMCIEHUS HHTETPAIOB OT pPalMOHAIBHBIX ApoOei, OT
Pa3HOro THUIIa TPUTOHOMETPUUYECKUX (PYHKIINIA).

Hago ocMbIciuTh €OUMHCTBO MOJAXOJAa K IIOCTPOCHHUIO OIPEAENEHHBIX, KpaTHBIX,
KPUBOJIMHENHBIX, IOBEPXHOCTHBIX MUHTETPAIIOB — MTOCTPOEHUE HEKOTOPOW MHTETPAIIbHONW CYMMBI U
IIPEACIIbHBIN IEPEXOLL.

3HaTh TEOMETPUYECKUH CMBICT U OCHOBHYIO (DOpPMYINly BBIYUCIICHUS OIMPEAeIEHHBIX
uHTerpanoB — Gopmyny Heiorona — JleiiOHuma, reomerpudeckue W (U3NYECKHE MPUIOKECHUS
OTIpe/IeNIEHHBIX U KPATHBIX HHTETPAJIOB, yMETh HAXOAUTS IJIOMIAAb TNIOCKOHN (PUTYPBI, ATUHY KPUBOU,
00BEM U IJIOLIAAb IOBEPXHOCTH TEJ BPAIICHHUS.

VYcnemHoe u3ydyeHWe — OUCHUIUIMHBL  «MaremMaTHUecKMi — aHanmu3», OpuoOpeTeHue
HEOOXOIMMBIX KOMIIETEHIIM, YMCHUN W HABBIKOB BJIAJCHHUS MAaTEMaTHUECKUM almapaToM TpeOyeT
OT CTYJIEHTOB OOJIBIION CaMOCTOSTENILHOM pabOTHI.

CamocTtosaTenbHas paboTa sBIAETCS OJHUM W3 BHUIOB YyueOHBIX 3aHsaTuil. Llenb
CaMOCTOSITENIbHOM pabOThl — MPAKTUYECKOE CAMOCTOSITENIbHOE MOJIyYEHUE CTYJIEHTaMH HaBBIKOB
paboThl B MporpaMMe MaTeMaTUYECKOro MOJIEIMPOBAHMSI, pACCMaTPUBAEMBIX B MPOLIECCE N3YUECHHUS
JUCLHUTIIIUHBI.

AyIuTOopHas caMOCTOsATeNIbHAs paboTa M0 TUCIUIIIMHE BBIMOIHAETCS Ha yYEOHBIX 3aHATHIX
II0J1 HETIOCPEACTBEHHBIM PYKOBOJCTBOM MPENOAABATENS U IO €70 3aJaHUIO.

BreaynutopHass camocTrosiTenbHas paboTa BBINOJHSETCS CTYJSHTOM IO  3a/laHUI0
IpernoJiaBaTess, Ho 0€3 ero HemoCPEACTBEHHOTO YUacTHsL.

3aoauu camocmoamenvHou pabomuvl cmyoenma:
— pa3BUTHE HAaBBIKOB CAMOCTOSITEIIbHON y4eOHON paboThI;
— OCBOCHHE CO/Iep KaHMsI TUCIUIUINHBI;
— yriuyOjeHue cofepKaHHUsl U OCO3HAHHE OCHOBHBIX MOHATHH TUCIUIIINHBI,
— HCHOJb30BAaHUE MaTepHala, COOPAaHHOTO U MOJYYEHHOI'O B XOJI€ CAMOCTOSITEIbHBIX 3aHATUI

11 5 PEeKTUBHOM NMOATOTOBKH K 9K3aMEHY.

Buowvt éneayoumopnoii camocmoamenvHou padomaoi:
— BBINOJHEHUE pacueTHO-TpapHuuecKux padoT;
— TIOJArOTOBKA K DK3aMEHY;
— TIOJATrOTOBKAa K CEMUHApY;

J171s1 BBITIOTHEHUS JTFOOOTO BHJIa CAMOCTOATEILHON paboThl HEOOXOIMMO TTPOUTH CIEAYIONTNE

JTalbl:
— OlpejeseHHe eI CaMOCTOATEIbHONU padoThl;
— KOHKpeTH3allus M03HaBaTeIbHON 3a/1auH;
— CcaMOOIIeHKa FOTOBHOCTH K CAMOCTOSATENBbHOM padore;
— BBIOOp aIEKBAaTHOTO cIloco0a IeHCTBUS, BEAYIIETO K PELICHHIO 3a7auu;
— IUTaHHpOBaHME PAOOTHI (CAaMOCTOSATENHHON MIIM C IOMOIIBIO MPEIoiaBaTesl) Hajl 3aJaHUEM;
— OCYIIECTBJICHHE B TPOIECCe BBIMOJHEHUS CaMOCTOSTEIbHOH pabOThl CaMOKOHTPOJIS

(MpOMEXYTOYHOTO M KOHEYHOI'O) PE3YJIbTAaTOB PAaOOTHI M KOPPEKTUPOBKA BHIOIHEHUS

paboTHI;

— peduekcus;



— TIpe3eHTanus padoThl.

7.1
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DoH/1 OLIEHOYHbIX CPEICTB

MeTOI[LI KOHTPOJIA U OIICHUBAHUSA PE3YyJbTAaTOB oﬁyqemm

JlJi1 KOHTpOJISI YCIIEBAEMOCTH M KaueCTBa OCBOCHHMSI IUCUUIUIMHBI HACTOSILENH MpOrpaMMoit
IIPEyCMOTPEHBI CIEAYIOINE BUAbI KOHTPOJIS:
— KOHTPOJb TEKYIIeH ycrieBaeMOCTH (TEKYILINil KOHTPOJIb);

— MPOMEXYTOUYHas aTTecTanus (IK3aMeH).

Ne i/t

Bun xonTpOns
pe3yIbTaToB
oOyueHus

HaumeHnoBanue
KOHTPOJIS
pe3ynbTaTOB
o0y4deHus

Kpartkas xapakTepucTuka KOHTPOJIS
pe3yabTaTOB OOYUECHHUS

PacuerHo-
rpaduueckas
paborta

Texymmit

OOyuaronmiics B~ TEYEHHE  CEMecTpa
CaMOCTOATCIIBHO BBIIIOJHACT PAJ pPaCyYCTHO-
rpaduyeckux pabotr mo Teme pasnena. [lpu
IPOBEPKE MPEIoIaBarelib OlEHUBACT KAYeCTBO
odhopmIIeHH S, TIPABUIBHOCTh PACYCTOB.

KonTponbhas
paborta

Tekymunit

Pemenue KOHTPOJIBHOU padoThI
OCYLIECTBIIICTCS HA IOCIEOHEM  3aHATUU
uzyyaemoro paszaena. KouTtposbHas pabora
BBINOJIHACTCS UHAUBUYaTbHO KaXKIbIM
ctyneHToM. Ilpu mnpoBepke mpernoaaBareb
OLICHMBAET  MPaBWJIbHOCTb  IPOU3BEIEHHBIX
pacueToB.

Tect

Texymmit

TectupoBaHue MNPOBOAUTCS Ha IOCIEIHEM
3aHATHM M3y4aeMOW TeMbl. TecTupoBaHUE
ocyliecTBisiercs, JuOO  TpU  MOMOIIU
KOMITBIOTEPHOU CHCTEMBI TECTUPOBaHMUSL, JTUOO C
UCIIOJIb30BaHUEM BBIJAHHBIX TECT-33/laHUil Ha
Oyma)kHOM HocuTene. B paMkax TecTupoBaHus
IIPOBEPSETCS 3HAHUE TEOPETUUECKOM Oa3bl.

DK3aMeH

[TpoMexxyTOUHBII

[IpomexyTouHas arrecTanus oOydaroluxcs B
(dopme sK3aMeHa MPOBOAMTCA MO pPe3ylbTaTam
BBIIIOJIHEHHUsSI BCEX BHJIOB Y4eOHON paloThI,
MIPETYyCMOTPEHHBIX Y4€OHBIM IJIAHOM I10 JaHHOMN
JUCLUIIIMHE, TNpU  3TOM  YYUTBHIBAIOTCS
pe3yNbTaThl TEKYIEr0 KOHTPOJISA YCIIEBAEMOCTH B
Te4eHHne ceMecTpa. OLieHKa CTENEHN JOCTUKEHUS
oOyyarolUMMuUCs  TUIAHUPYEMBIX  PE3yJbTaTOB
oOydyeHuss 1O  JAWCUUIUIMHE  [POBOJUTCS
[IpenojaBaTesieM,  BEAYLIUM  3aHATUA 110
JUCLUIIIIMHE METOJIOM JKCIEepTHOU oueHku. Ilo
WTOTaM  TIPOMEXKYTOYHOM  aTTecTaluu IO
JVCLUIIJIMHE BBICTABIISIETCS OLICHKA «OTIUYHOY,
«XOPOLIOY, «YZOBJIETBOPUTEIILHO» U
CHEYJOBJIIETBOPUTEIBLHO.
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Ilkana u KpUTEPUU OLIEHUBAHUS Pe3yJbTATOB 00y4eHUs

[Tokazaresnem olleHMBaHMsI KOMIIETEHIIMI HA pa3IMYHbIX dTanax ux GOpMUpPOBaHUS SIBIIIETCS
JOCTHKEHUE 00YJAIOIIMMHUCS TIAHUPYEMBIX PE3YJIbTATOB O0YUYCHHS 110 JUCIUTIINHE (MOIYITIO).

Kpurepuu oneHuBanust

IHoka3zaTennb
HeynoBieTBopuTebHO | YI0BJETBOPHTEIAbHO Xopouio OTJHYHO
3HATh: OO6yuaromuiics OO6yyaromuiics Oo6yuaromuii | OOyqaronu
TEOPETUYECKHUE | IEMOHCTPUPYET IMOJHOE | JEMOHCTPHPYET cst cst
OCHOBBI OTCYTCTBHEC WUJTH HEMOJIHOE JEMOHCTPHUPY | IEMOHCTPH
MaTeMaTUYeCKO | HEJOCTAaTOYHOE COOTBETCTBHUE €T YaCTHUYHOE | pyeT
ro aHaJIN3a. COOTBETCTBHUE CJIEIYIOIINUX 3HAHUN: | COOTBETCTBHE | IIOJHOE
CIIETYIOIIUX 3HAHUM: TEOPETUIECKHE CIIEYIOIINX | COOTBETCTB
TEOPETUYECKHE OCHOBBI | OCHOBBI 3HAHWM: ue
MaTeMaTHYECKOTO MaTEeMaTHYECKOTO TEOPETUYECK | CIEAYIOUINX
aHaiM3a. aHanm3a. ue 3HAHUM:
MaTeMaTH4eC | TEOPETHUIEC
KOT'O KHE OCHOBBI
aHanm3a. MaTeMaTHue
HonyckaroTe | cKoro
s aHaIn3a.
He3Hauutens | CBoOOAHO
HbIE OIIUOKHU, | OTIEpUpYeT
HETOYHOCTH, | IPHOOpETEH
3aTPYJHCHUS | HBIMH
npu 3HAHUSMH.
aHAJIUTUYECK
ux
oTeparusx.
yMeTb: OObyuaromuiics He ymeer | OOydaromuiics Obyyvarommii | O0yuaronu
pemiaTh 3ajaui | WA B HEAOCTAaTOYHOU JIEMOHCTPHUPYET cst fcs
U YIPaKHEHUS | CTENECHHU YMEET: HEMOJIHOE JEMOHCTPUPY | IEMOHCTPH
UCTIONB3YS peliaTh 3a1a4u u COOTBETCTBHUE €T YaCTHUYHOE | pyeT
OCHOBHEIC VIIPaXHEHUS UCIIONB3YsS | CICIYIOIINX YMEHUH: | COOTBETCTBHE | TIOJIHOE
METO/IBI, OCHOBHBIE METO/IBI, pelaTh 3a1a41 U CIIEYIOIIUX | COOTBETCTB
W3YYCHHBIE B U3YYEHHBIE B Kypce yIpaKHEHUS YMEHHI: ue
Kypce MaTEeMaTHIECKOTO WCIIOJIBb3YSl OCHOBHBIC | peliaTh CIIeTYFOIIINX
MaTEeMaTHYECKO | aHaJIH3a. METO/TbI, U3YYCHHBIC B | 337291 U YMCHHIA:
ro aHanIM3a Kypce yOpaXHEHHUsS | peliaTh
MaTEeMaTHIECKOTO UCTIOJB3YS 3aJ1auu U
aHaIM3a. OCHOBHBIC VIIPaXHCHH
Jomyckatorcs METO/IBI, o
3HAYUTENbHbBIE W3YYCHHBIE B | UCIIOJIB3YS
OIMOKH, TIPOSIBIISIETCS | Kypce OCHOBHBIC
HEJ0CTaTOYHOCTh MaTeMaTH4eC | METOJIbI,
YMEHHH, 10 PATY KOTO W3YYECHHBIE
MOKa3aTeNe, aHanm3a. B Kypce
oOygaromuics YMeHnus MareMaTude
HCIIBITHIBACT OCBOEHBI, HO | CKOTO
3HAYUTENbHbBIE JIOTYCKAIOTCS | aHaJIM3a.
3aTpyaHEHUS TpU HesHauntens | CBoOOAHO
OTIEpUPOBAHUHT HBIC OIMOKH, | OTIEpUPYET
YMEHHSMH ITPU UX HETOYHOCTH, | MPUOOPETEH
MEPEHOCE HAa HOBBIC 3aTPyJHEHHS | HBIMH
CUTYallUH. npu YMEHUSIMH,
AQHATUTHYECK | IPUMEHSET
ux UX B
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oTieparmsx, CUTYaIUIX
nepeHoce MOBBIIICHHO
YMEHUH Ha 51
HOBBIE, CJIOKHOCTH.
HECTaH/IapPTH
bIC CUTYaIIUH.
BJIA/IETh: OO6yuaromuiics He | OOyuaromuiics B Oo6yuaromuii | OOyqaromnu
HaBbIKaMU BJIa/IeET WIH B | HEJOCTaTOYHOI Csl YaCTUYHO | Hcs B
PUMCHCHUS HEJOCTAaTOYHOW CTENEHH | CTETICHU BIIAJICET: BJIQ/IEET: IIOJIHOM
MaTEeMaTHYECKO | BIAJCET HaBBIKaMU HaBBIKAMU o0Beme
ro aHanu3a K HaBbIKaMU NIPUMEHEHUsI | MPUMEHEHHUS MPUMEHEHUS | BIIAJCET:
€CTECTBEHHOHA | JIMHEHHOMN MaTeMaTHYeCKOTo MaTeMaTHyec | HaBbIKaMU
YYHBIM MaTEeMaTHYECKOTO aHam3a K KO0 aHajin3a | MpUMEHEHHU
(pusnyeckum U | aHANTH3A K €CTECTBCHHOHAYYHBIM | K s
TEXHUYECKUM) | €CTeCTBEHHOHAYYHBIM (puznyeckum u €CTECTBEHHO | MaTeMaTHue
3aayam. (pusnyeckum u TEXHUYECKUM) HAyYHBIM CKOTO
TEXHUYECKUM) 3a/1adyaM. | 3aJadam. (pusuueckum | aHanmmsa K
OOyuarommiics " €CTECTBCHH
UCIIBITHIBACT TEXHUYECKUM | OHAYYHBIM
3HAYUTEIIbHBIC ) 3aa4am. (pusmueckun
3aTpyaHEHUS TIPU HaBbiku MU
MIPUMCHCHUY HABBIKOB | OCBOCHBI, HO | TEXHUYCCKHU
B HOBBIX CUTYallMsIX. | JIOMYCKAIOTCS | M) 3a/1a4aMm.
HezHauutens | CBoOOAHO
HBIC OIIUOKH, | IPUMEHSET
HETOYHOCTH, | IOJTYYCHHBI
3aTpyJHEHHS | € HABBIKU B
npu CUTYaIUsIX
AHATUTUYCCK | TTOBBIIICHHO
ux 71
oreparusx, CIIOKHOCTH.
nepeHoce
YMEHUH Ha
HOBBIE,
HECTaH/IapTH
bIC CUTYAIINH.
IIIkajia oOleHUBAHUSA TEKYIIEro KOHTPOJISI.
HaumeHoBaHue KOHTPOJIS I
KaJjia OLICHUBaHUSA Onucanue
pe3yIbTaTOB OOYUEHHUSI
Otnnuno - Pabora cpana B | 3amanue Ha PI'P BeimaeTcs Ha
CPOK, pacueTHas U | IEpBOM 3aHATUU
rpaduueckas YacTH | COOTBETCTBYIOIIETO  pas3ferna
BBITIOJTHEHBI ~ BEPHO,  JUOO | AUCHMILIUHBI W CHAeTCS  I10
UMEIOTCS HEI0YCTHI, HE | OKOHYaHUHU W3YYCHUS
BIUSIONIME HA  KOHEYHBIH | COOTBETCTBYIOIIETO  pas3felna
pe3ynbTar. quctumnHbl.  PI'P momxHbI
p Xopomio - pacdeTHas 4YacTh | OBITH BBITIOJTHEHBI "
acueTHo-Tpaduaeckas pabora
BBITIOJTHEHA BEpHO, B | 0)OPMIJICHBI B COOTBETCTBHH C
rpadguueckoii  4YacTM  ecThb | TpeOOBaHUSAMU METOIUYECKUX
3aMe4YaHus yKa3aHui Kadeapsl.
Y 10BIIETBOPUTEIIHHO - B
pacyeTHOU 4acTu €CTh
3aMe4aHusl, METO/] BHITTOJIHEHUS
rpaduueckoil uyacTu BbIOpaH
BEpHBII
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HeynosnersopurenbHo - B
pacyeTHOM U  rpadUUecKoi
4acTax eCThb rpyOsie
3aMeyaHusl.

KontponbHas pabora

OtnuuHo - PaboTa BEICOKOTO
Ka4yecTBa, YpOBEHB
BBIITOJHEHHMSI OTBEYAET BCEM
TpeOOBaHUSAM, TEOPETHYECKOE
COJIep)KaHUE Kypca OCBOCHO
MOJIHOCTHIO, 03 MPOOEIIoB,
HEOOXOJUMBIC  TPAKTHYCCKUE
HABBIKK PabOTBI ¢ OCBOCHHBIM
MaTtepuaioM chOpPMHUPOBAHBI,
BCE PEeyCMOTPEHHBIS
POrpaMMOit oOyueHus
yueOHbIC 3a/IaHUS BBIITOJIHEHBI,
oo HEKOTOpBIE u3
BBITTOJTHEHHBIX 3aaHui
coJiepiKar HE3HAYUTEIbHBIE
OIIINOKHU

Xopouio - YpoBeHb
BBITIOJTHEHUST paObOThI OTBEYACT
OOJIBIITMHCTBY OCHOBHBIX
TpeOOBaHUH,  TEOPETHYECKOE
CoJIep)KaHUE Kypca OCBOCHO

YaCTUYHO, HO TpoOensl HE
HOCSIT CYIIECTBEHHOTO
XapakTepa, HEOOXOIUMbIE

IIPAKTUYECKHE HaBBIKK PaOOTHI
C OCBOCHHBIM MaTe€pHaloM B
OCHOBHOM c(OpMHUPOBaHBI,
HEKOTOpble  BUJIBl  3a/laHui
BBITIOJTHEHBI C OLITMOKaMHU.

Y 10BIETBOPUTENBHO -
Teopetnueckoe  conepkaHue
Kypca  OCBOGHO  YaCTHUYHO,
HEOOXOIUMbIE  MPAKTUYECKUE
HABBIKU paboThI HE
c(hOopMHUPOBaHbI, OOJIBIIMHCTBO
MPeyCMOTPEHHBIX
NpOrpaMMoON  3aJaHhil  HeE
BBITOJIHEHO; npu
JIOIIOJTHUTEIIbHOU
CaMOCTOSITENIbHOI paboTe Haj
MaTepuaioM Kypca BO3MOXKHO
MIOBBILICHHE KauecTBa
BBITIOJIHEHUS y4eOHBIX
3aJaHuH.
HeynosnerBopurenbHo -
Teopetnueckoe  colep)kaHue
Kypca HE OCBOEHO,
HEOOXOIUMBbIE  MPAKTUYECKUE
HaBBIKH paboThI HE
c(OopMHUpOBaHHI,
IIPEyCMOTPEHHBIE
NpoOrpaMMoON  3aJaHusd  HE
BbITIOJTHEHBI

3ammura TEMBI BKJTIOYACT
pelieHue 3aaad B ayIuTOPUU B
TEUCHHE OJHOM Tapel H
MPOXOJIUT TOCIE€  HU3YYEHHUS
COOTBETCTBYIOIIETO

pasaena. bunerel cocTtoiT U3
BOIIPOCOB, TIO3BOJISIONIAX
OIICHUTh  CPOPMUPOBAHHOCTH
komnereHnuii. Ha  orBeThl
otBoauTcd 1,5 yaca.
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TecTtupoBanue Mo TPOMACHHOMN
TeMe

Tect comepxut 20 3agaHui,
IpaBWIbHBIN  oTBeT Ha |
3aJJaHue  COOTBETCTByeT |
Oamty. Bpemst tectupoBaHus -
30 MUHYT. Crynentry
MPEIOCTABIISIETCS IBE TIOTBITKU
UL TIPOXOXKICHHSI  TecTa.
MaxkcumanbHasi OIleHKa 32 TeCT
- 20 GamnoB. Tect cumraercs
YCIEIHO TPONACHHBIM, €CIIU
cTyaeHT pan He wmeHee 60%
MPAaBUJILHBIX OTBETOB (HaOpam
He MeHee 12 GaioB).

TectupoBanue
ocyuiecTBisercs, Jubo 1mpu
ITOMOIIH KOMITBIOTEPHOM
CUCTEMBbI TECTUPOBAHUS, JIUOO C
UCIIOJIb30BAaHUEM  BBIIaHHBIX
TECT-33JaHU  Ha OyMa)KHOM
HOCHUTEJIE. Bpewms
tectupoBanus 30 MuH. 3arem
OCYILIECTBIISAETCS IIPOBEpKa
TecTa 9K3aMEHATOPOM U
BBICTAaBJISIETCS OLIEHKA COTJIACHO
METOJIUKE BBICTABJICHUS
OLICHKH.

HIkana oueHMBaAHUS MPOMEKYTOUHOM ATTECTAIUM: IK3aAMEH.

IIIxama orieHnBaHus

Omnucanue

OTIIMYHO

BrinonHeHs! Bce BUIbI yueOHOM pabOThl, IPEyCMOTPEHHbBIE YUEOHBIM
m1aHoM. CTyIEeHT JEMOHCTPUPYET COOTBETCTBHE 3HAHWMM, yYMEHUH,
HaBBIKOB TIPUBEACHHBIM B TaOIuIax I0Ka3aTellsiM,
NpUOOPETEHHBIMU 3HAHUSMH, YMEHUSIMH, HABBIKAMH, TIPUMEHSIET UX B
CUTYalUsIX MOBBILIEHHOM CJIOXHOCTH, HE HCIBITHIBAET 3aTPyIHEHUI
IIPU aHATUTUYECKUX OIlepalysiX, HepeHOCe 3HaHUM 1 YMEHUI Ha HOBBIE,
HECTaHJIAPTHHIC CUTYAIMH.

orepupyeT

Xopo1io

BrimonHeHs! Bce BUABI yueOHON paboThl, PeyCMOTPEHHbIE YUeOHBIM
maHoM. CTyJIeHT JAEMOHCTPUPYET YaCTHYHOE COOTBETCTBHE 3HAHUH,
yYMEHUM, HABBIKOB MIPUBEICHHBIM B TA0IHIaX MTOKA3aTENSIM, ONIEPUPYET
MPUOOPETEHHBIMH 3HAHUSIMHU, YMEHHUSIMH, HABBIKAMU, IPUMEHSIET UX B
CUTYyallUsIX TOBBIILIEHHON CII0)KHOCTH.
JOTYIIEHbl HE3HAYUTEJIbHBIC OMUOKH, HETOYHOCTH, 3aTPyIHEHUS TIPU
AQHAIMTUYECKUX OIepalusax, NepeHOCe 3HAHUW U YMEHUN Ha HOBEHIE,
HECTaHJaPTHBIE CUTYAIUH.

[Ipu »>TOM MOryT OBITH

yI[OBJ'ICTBOpI/ITeJ'ILHO

YMEHUH,

HaBBIKOB

3aTpyJHEHUsI TIpU

Beinonnens! Bce Bubl yueOHOM paboThl, MpeayCMOTpEeHHbIE y4eOHbIM
m1aHoM. CTyAEHT JE€MOHCTPUPYET HEIOJIHOE COOTBETCTBUE 3HAHHM,
MIPUBEICHHBIM
JIONYCKAIOTCA  3HAYMTEJIbHBIE OIIMOKH,
3HaHU, YMEHH, HaBBIKOB I10 PsIly IIOKa3aTenel, CTyJeHT UCIIBIThIBAET
3HAYUTENbHbIE
YMEHHSIMH MPU UX NIEPEHOCE Ha HOBBIE CUTYALIUU.

B TaOuuIax IIOKazaTelsM,
MPOSIBIISIETCS.  OTCYTCTBUE

ONEPUPOBAHUM 3HAHUSIMU U

HeynosnersopurenbHo

He

YMEHUH,

BBITIOJIHCH  OJHMH  HJIA

HaBBIKOB

boiee
MPEIYCMOTPEHHBIX y4eOHbIM IUIaHOM. CTYAGHT JIeMOHCTPHPYET
MOJIHOE OTCYTCTBHE WJIM HEIOCTAaTOYHOE COOTBETCTBHE 3HAHUM,
HpI/IBC}ICHHBIM
JIOMYCKAIOTCS  3HAYMTEJIbHBIC OIIMOKH,
3HAHUI, YMCHUMN, HABBIKOB IO sy MOKa3aTeJeH, CTYJACHT HE MOXKET
OHepI/IpOBaTB 3HAHUIMU H yMCHI/ISIMI/I HpI/I nux HepeHoce Ha HOBBIC
CHTYAIIWH.

BUJOB yueOHOH palboThl,

B TaOJHMIaX IIOKA3aTeIIsIM,
MPOSIBIISIETCS  OTCYTCTBUE

7.3

OueHovHbIe cpeacTBa

7.3.1. Texkymuii KOHTPOJIb

KommiekT 3agannii

JJIS1 BBINOJTHEHUs pacdyeTHO-Tpaguyeckux pador (PI'P)
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o nucHuIInae «MareMaTHYeCKHH aHAJIHN3)

Teopus npenesion u nuddepennupoBanne GQyHKIUN OJHOM MepeMeHHOM

1. Haiitu npenesnsr:
. (2- n)2 -(1+ n)2
> (14n)° —(2-n)’

_ (2n2+3Y

lim 5 ,

el 2n° +1

2x% +11x +15
X+3 '

lim

x—-3

2n+1 _ 5n—1
Ilm n+2 n
noe 3745

lim Jn+2-38n®+3

e Yn+54n

Iimn(\/n2+1—n), jim [ 110 o
S nowol nel )
. Ax?

lim—

x=0 §In“ 3X

. sin3x
lim >
x—0 1—e*

Xx—>+0

0, xX<-rx

lim (1-3x)™"

2. UccnenoBarh Ha HEMPEPBIBHOCTD U BBIMOIHUTD 4epTexk: Y =<SINX, —7 <X <0

7, x>0

3. Haiitu npousBoaHy0 GyHKINH:

2(3x3 +4xX2 - x—2)
151+ X

y= .
tg X — ctg X

N

y = arctg

_ CosbX
Y= 3sin(12x+1)

Jx

y =arctg® In——
X

3

sin(x—2y)+x—:7x
y

y = Inarcsiny1-e*,

3t?+1
X = ,

3t

t3
=sin| —+t |.
, 1 .
y =arctg +sinln2x
1-2x

x=e"'cost, y=e'cost

4. CocTaBUTh ypaBHEHUS KacaTeIbHOW M HOPMAJIH K JaHHON KPpUBOM B TOUKE C a0CLUCCON X,

Ly =x2+8/x-32, X, = 4.

1
5. IIpoBecTu MoJIHOE HCCIIE0BaHUE U IOCTPOUTH rpaduk f (X) =X+

X2

q)yHKIII/II/I HECKOJBbKHX IEPEMECHHbIX

1. HaiiTu 4acTHBIE TPOU3BO/IHBIE BTOPOTO MOPAIKA, YOEIUTHCS, UTO Zy, =277 Z

2. Haiitu rpaguent pynkunn z= f(X,y) BTouke M,(X,,Y,): 2= Y

yx*

2

N

_x*+3y?
Xy

M, (4,6) .
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3. ccnenoBath Ha 3KCTpeMyM GYHKIHI0 Z=X° — X+ Y° +2Y .

HuTerpupoBanue
Beruuciaurhb HEOIIPEAC/ICHHbIC HHTErPaJibl
Jz(d—x\/_’ [x-27%dx, ~|‘(x+1)exdx, [xcos3xdx, [e*cosxdx,
X +~/X
f dx f dx J‘ X+18 X f X+1 Isin?’x
x> —6x+18" ' x*+6x+5' (x-6)(x+2) ' x2+3 ' cos® X

Boruncanrtn onpeaecjJIeHHbIC I/IHTerp aJIbl

.6 A 1 dx 1

3sin? xcos xdx , — (x-1)e*dx,
{ £N/1+3x g I \/7+Inx
6 dx 2 1+ x2 4 dx 1x% 42X
,[—1 _[ dX1 I 21 Iﬂx,
11+/3x-2 S, arctgx 1(3x+5) 0o X“+1
J3 3 2 7.6 1
Igdx X, [v4-xdx, ISsinzxcosxdx, f—dx ;
0 1+ x? 0 0 5> V1+3x

3

1 e d
X
[ (x-1je*dx, [——.
0 1 XA 7 +1InX
Heco0cTBeHHbIE HHTETPAJIBI
1. YkaxuTe, KakoW U3 HECOOCTBEHHBIX MHTETPAJIOB SBJISIETCS CXOSIITUMCS

T\/;dx, Tx’adx, T\/Fdx :
1 1 1

dx
2. BLI‘{PICJII/ITB I/IHTeraJ'I, YCTaHOBI/ITB €ro CXOOANUMOCTh UJIN paCXO)lI/IMOCTL I

ol+ x?

o0
3. BBIYMCINTD HHTErPa, YCTAHOBHUTH €r0 CXOIMMOCTh HJIH pacxoauMocth | In xdx
1

4. BeruMcnuTh HECOOCTBEHHBIN MHTETPAT IT , YCTAHOBUTB €r0 CXOAUMOCTh WJIN

pacxoauMOCTb.

5. BEIUHCIUTE HECOOCTBEHHBIH HHTCrpal I K YCTAHOBHUTH €0 CXOJAUMOCTDb UJIN
-1
pacxoauMoOCTb.

0
6. Beranciuts HHTErpai, YCTAHOBUTH €T0 CXOAUMOCTE WJIN PACXOJUMOCTD J‘

—o0'

1+ x°2

7. Beruucnurh HUHTErpall, YCTAHOBUTH €T0 CXOAUMOCTDH WJIN PACXOIUMOCTDH Jln xdx

. dx
8. BBI'—II/ICJ'II/ITI) H€CO6CTB€HHBII/I I/IHTeI‘paJ'I j—z N yCTaHOBI/ITB €ro CXOANUMOCTh NJIN
X
-1

PacxoJUMOCTb.

dx



24

KpaTHbie uHTErpajnl

1. U3meHuTH MOPAAOK UHTCTPUPOBAHUA B I[BOfIHOM HHTCrpajic
2 6—-x

1 2y
a. jdxjf(x y)dy, b. dy [ f(xy)dx.
2x 0 \/?
2. BerunciauTh ” (10 — x* — y*)dxdy, D ={(x, y)| 1<x<2, 0<y<2}.
(D)
3. Berancnuth

J.J‘ 12x2y +16x°y )dxdy;

D:x=1y=x% yz—ﬁ.
4. BEIUHCIUTD

[[(x* + y)dxdy, D — MHOeCTBO TOUEK IIIOCKOCTH, OTPAHUYEHHOE THHUAMU
(D)

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

5. Haiitu mmomanb GUrypsl, OorpaHU4eHHON JaHHBIMU JTHHUSIMA
y=3/x, y=4e*, y=3 y=4.
6. Haiiti 1mtomaas GUrypsl, OrpaHHYeHHON IMHIAME Y = X°, Y =—X+ 2
8. Haiiti o6beM Tena, moiaydeHHOro BpameHneM Bokpyr ocu OY ¢urypsl, orpaHHueHHON
JUHUSAMH Y = X3, y=1 x=0.
9. Haiitu 00bem Tena, moiy4eHHoro BpamienneM Bokpyr ocu OX gurypsl, orpaHu4eHHON
maEmsaME Y =X, Y2 =X.
KonTpoJibHbie padoTsl (IpUMepbI)

Bapuanr
1. IToctpouts rpaduk: Yy =3C0S2X

2. Haiitu npenensr:

_ 2 2 3 2_ _
1 Iim(5 n)2+(5+ﬂ)2 2)lim 1-c0s 2x 3) lim x2 X—2
"= (5-n)"—(5+n) 0 e -1 2 X 2xE 1 X2
1
e pd
4) fim¥X=x-1 5) |im(mj 6) Iim(x—\/xz—x+1)
o2 In(x—1) x>0\ 1+ XCOS X x>
-X, X<0

3. HccnenoBaTh Ha HEMPEPBIBHOCTH U BBIMIOJIHUTD YEPTEXK. Y = X?, 0<x<2
3, X>2

Bapuant

1. Haiiti ipoussojuyto Y, :

a) y=arctg® Inﬁ 0) y:(\&)
X+2

3
B) sin(x—2y)+x—=7x r) x=e'cost, y=e'cost
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2. Haiitu Iim(l— L j

x>= X arctgx
3. TIpoBeCTH MOIHOE HCCIeNOBaHHE U OCTpouTh rpaduk f (X) =X + L
- 1p it P P = vl
Bapuant
o
NQI . Berauciuts IMPOU3BOAHYIO IO HAIIPABJICHUIO 8_ 1 HaUTHU MOJYJIb BEKTOpaA IrpaJuCHTA
S

X
s byakupn U = 2XY + — + A B TOUYKE A(6;9; 1) B HAIIPaBJIECHUU, COCTABIIAIOIIEM C OCIMHU

Jy

T
KoopauHaT yriel COSa=—, COSf ==, y<—.
7 7 2
Ne2. Vcenenoath Ha skctpemym ynkunio Z = Xy(L—4x% —4y) =5,
. dz
Ne3. z=In(y—x*), x=+/sint, y=cost. Haiiru a0
Bapuant
Bprunciurs:
16 dx 2
1. : 2. [(2x+1)-In xdx .
! Va2 J
3x* —4 sin” 3x 2x -1
3. dx. 4. dx. 5 | —=dx.
Ix2+4x J.cosz3x I,/4_2x_x2

1. BbIYHCIUTH UHTETPAJIBIL:
+00

+00
J. —x? d J‘ dx
xe X . ————
1 v x-Inx
I/I306pa3I/ITI> 06HaCTL HUHTCTPpHUPOBAHUSA U UBMCHUTH MTOPAAOK HHTCTPUPOBAHUA B IIOBTOPHOM

WHTETpaje

0 V25-x?
[ax [ fexydy.
-4 0

Beruncauts miommans GUrypsl, orpaHUueHHON JTHHUSIMA
2
y=2-x", y=x.

BapuaHT 3a1aHHil TPEHUPOBOYHOI0 TECTA.

3agaun



26

3
1 vacTp 1. y=sinlnx, y',y"-? 2. y:m, dy —? 3.
X

y=3x>+xe*,x,=2/1x=0,1, Jy-?

4. HaiiTu npou3BOIHYIO Y, :

a) y= 5’sin4 X;B 6) y — Xarctg?x

B) e” + Y = cos3x r) x=cost+sint, y=sint—tcost
X

5. MiccmenoBath Ha skcTpemyM f (X)=(x —3)2 (x-5).
2%
o €
6. HaiiTu uHTEpBallbl MOHOTOHHOCTH Y =— .
X

3
7. Haiitu HauGoJibliiee, HANMEHbIIEE 3HAUCHUE QyHKIHH | (X) = 3 —16X Ha oTpe3ke [—5;1] .

8. TTocTpouTh KacareabHyo K Tpaguky GpyHkiun f (X) =3arccos X° B TOUKe X = % .

2 yacrhb 9. Haiitu nipenensi:
3+n)’ —(2+n)’ 2 -
1) tim S 2 g i 192 gy iy 2B g gy 105K
"= (24n) —(1-n) x>0 @7 —1 x>-3 X° +5X° +6X x> 193X

3 yacrthb
0, xX<-rx

10. HccrenoBars Ha HEMPEPHIBHOCTH U BBIMOIHUTH YepPTekK: Y =1SINX, —7 <X <0.

7z, x>0
X3
11. TIpoBecTH MOIHOE KCCIEI0BAHKE U TOCTPOUTH rpaduk f (X) = Ve
KonTpoJibHbie padoTsl (IpUMepbI)
Bapuant
1. IToctpouts rpadux: Yy =3C0S2X
2. Haiitu npenensr:
_ (5=n)’ +(5+n)’ . Wy
1) Ilm( )2 ( )2 Z)Ilmlczﬂ 3) lim ); XZ X2
"= (5-n)"—(5+n) 0 2 1 =2 X° —2X° +X—2
> 1
. —X— . (1+XxCc0os2x \¥ .
4) lim X —*—1 5) lim| =—————= " 6) I|m(x—\/x2—x+1)
2 In(x-1) x-0{ 14 XCOS X x>0
-X, X<0

3. HccneoBath Ha HENPEPBHIBHOCTH ¥ BBIONHHUTH UepTek: Y =4 X2, 0< X < 2
3, Xx>2

Bapuanr
1. HaiiTu npousBoauyo Y, :
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a) y:arctgsln£ 0) y:(\&)

3
B) sin(x—2y)+x—=7x r) x=e'cost, y=e'cost
y

2. Haittu Iim[l— L j
x>»| X arctgx

, 1
3. IIpoBecTu mosHOE HCCiIeA0BaHNE U TOCTPOUTH rpaduk f (X) =X +—.
X
Bapmuanr.

ou

Nel. BeruucnuTh NpoU3BOAHYIO IO HAIIPABIEHUIO —— W HAWTH MOAYJb BEKTOpa rpaiieHTa

oS

X
st pysakuuu U = 2xy + T + Z3 B TOYKE A(6;9; l) B HaIpPaBJICHUU, COCTABIISAIOIIEM C OCAMU

6 T
KOOPAMHAT YIJIbI COSO!=7, COSﬂZ;, 7/<E.

Ne2. Mccnenoats Ha sketpemym dyrkumio Z = Xy(1— 4x% —4y) —5.

Ne3. z=|n(y—x4), X =4/sint, Yy =CO0St. Haiin %

Bapuant
BrruncianTh:
16 dx 2
1. . 2. [(2x+1) In xdx .
! Jx-2 ! (2x+1)
3x* -4 sin’ 3x 2x—1
3, dx. 4, dx. 5 | ——dx.
J.x2+4x Icos23x I1/4_2x_x2
1. BBIYHCIIUTH HHTETPAIIBI:
+00 ) +00 dx
xe™ dx . }
'! '!. x-~/Inx

N300pa3uth 00JaCTh HHTETPUPOBAHUS U U3MEHHUTD MOPSI0K HHTETPUPOBAHHUS B TOBTOPHOM
UHTETpaje
0
I dx
-4

Bbraucnute miomans (GUrypel, OrpaHUuYEHHON JTMHUSAMHU

V25-x?

[ 7y,

y=2-x°, y=x.

BapuanT 3a1aHuil TPEHUPOBOYHOIO TECTA.
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3agaun

3
1 vactp 1. y=sininx, y',y"-? 2. y:m, dy —? 3.
X

y=3x>+xe*,x,=2/1x=0,1, 0y-?

4. HaiiTu npon3BogHyo Y,

a) y= 5’sin4 X;B 6) y — Xarctg?x

B) e¥ + Y = cos3x r) x=cost+sint, y=sint—tcost
X

5. MiccmenoBath Ha skcTpemMyM f (X)=(X —3)2 (x=5).

2X
6. HaiiTu uHTEpBaIbl MOHOTOHHOCTH Y = — .
X

3
. X
7. Haiitu HauGoibliiee, HAUMEHbIIee 3HaueHne QyHKun f (X) = 3 —16X Ha oTpeske [—5;1] .

8. TTocTpouTh KacaresbHyo K Tpaguky GpyHkiun f (X) =3arccos x> B Touke X = % .

2 yacrhb 9. Haiitu nipenesi:
3+n) —(2+n)’ . 2 _
1) 1im G ZCE) oy i 1926 gy gy X H2X8 gy 105X
e (24n) —(1-n) x>0 @7 —1 x>-3 X° +5X° +6X x> 193X
3 yacthb

0, x<-x
10. HccrenoBars Ha HEMPEPHIBHOCTH U BBIMIOIHUTD YepTexk: Y =1SINX, —7 <X <0.
7w, x=0

11. TIpoBecTH MOIHOE KCCAEI0BAHKE U TOCTPOUTH Tpaduk f (X) = 74

Kpurepuu onenkmn:

- OLICHKA «3a4T€HO» BBICTABIISIETCA CTYIEHTY, €CIU OH PEryJspHO B TEYEHHE CEMECTpa
NPEJICTaBIsUT PELIeHMs 3aJad, BBIMOJHMI TOJHOCTHIO BCE 3aJaHUS U MX 3alIUTUJI, OTBETUB Ha
BOIIPOCHI IIPETIOAABATENS;

- OLIEHKA «HE 3aYTEHO» BBICTABISETCS CTYJEHTY, €CJIM OH HEPETYJIIPHO B TEUEHUE CEMECTpa
NpPEJCTaBIsUl PELIeHUs 3a]ad, BBITOJHWI 33JaHUs HE TMOJHOCTBIO MM BOOOIIE HE MPEACTaBIISI
paboThl Ha TPOBEPKY, JOMYCKAET CYIIECTBEHHbIE HETOYHOCTH B OTBETaX HA BOMIPOCHI
IpenoaaBaress.

Jlia mpoBefeHHs TEKYIIEro KOHTPOJS 3HAHUM CTYJIEHTOB B JUCTAaHIIMOHHOM ¢opMmaTe B
pa3paboTaHHbIX Kadenpoit «MaremaTuka» OHJIAHH-Kypcax UMEIOTCS NMPOMEXYTOUHbIE (IPOOHBIE)
TECTHI.
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7.3.2. [IpoMexyTOUHASI ATTECTAIIUA

Bonpocul k sk3ameny (2 cemecmp ounoit hopmot 00yuenus)

[Tpou3BoaHas CyMMBI, TPOU3BEACHUS, YaCTHOTO. [IpOnM3BOIHAS CIIOKHOH 1
oOpaTHOU GyHKIUH

[Tpon3BosHas mapamMeTpUUYECcKH 3alaHHON (QYHKIIUU

[IpousBonHas GyHKIMY, 3a1aHHOI HEIBHO

JuddepenunpoBaHme CI0KHON MOKa3aTeabHON (QYyHKIIUU

Huddepenunpyemocts. Juddepenunan. I'eomerpruueckuii cMbIc
muddepenmana

OcHoBHbIE TeopeMbl AU PepeHraIbHoro ucurciaenus (Teopema depma,
Teopema Pons, reopema Jlarpanka, reopema Komn)

[IpaBuno Jlonurans

Mmuorounen Teinopa n ero cporctea. @opmyna Teitopa. OcTaTouHBIN
wieH Gopmyisl Teitnopa B hopme Jlarpamka u [leano

AcumnrTotsl rpaduka GyHKIUN

OkcrpemyM. Heobxonumoe yciaoBue s3kcTpemyma

OxctpemyM. Heobxoaumoe ycimoBue skcTpeMmyma

JlocTaTouHBIE YCIOBUS KCTpEMyMa

JudpdpepennnaibHoe ucyucaeHne GyHKIUIA 0OHON NTepeMeHHOH Komnerennun
[TonsTre QPyHKIIMOHAIBHOM 3aBUCUMOCTH, KiIaccuuKaus yHKITHA.
OnpeneneHne u TUIBI YACIOBOM IOCIEN0BATEIBHOCTH

[Ipenen uncnoBoi MOCIEN0BATEIBHOCTH.

Apudmernueckue onepary Haj MOCIe10BaTeIbHOCTIMU

Ycenosus CyILIECTBOBaHUSA KOHEYHOTI'O npezaena YUCIIOBOU
nocienosareiabHocTu (TeopeMbl Ko u Belieptpacca)

Bropoii 3aMmeuaTenbHbli npeesn

IIpenen ¢ynkuuun. Omnpenenenus. [‘eomerpuueckas HHTepHpeTaLys
noHATus npezaena Gynkuuu. CBoiicTBa npeaeaos

BeckoneuHo maisie, 0eCKOHEUHO OobIHe (YHKIIMHA

IIepBbIil 3aMeUaTebHBIN MpEe

beckoHeuHO Malible BeIMYMHbBI. DKBUBAJIEHTHbIE OECKOHEYHO Majble U UX
UCIOJIb30BaHUE NP BBIYMCIEHUH MTpeJesioB. Tabauia SKBUBaTEHTHBIX
0ECKOHEUHO MaJIbIX

HenpepbiBHOCTh PYHKIIMM B TOUKE M Ha IpoMeKyTKe. OTHOCTOPOHHUE
npenensl. Kimaccugukarys Touek pa3pbiBa rpapuka

CaoiicTBa (yHKIMH, HETIPEPHIBHBIX HA OTpe3Ke (TeopeMbl BeiiepmTpacca,
Bbonsuano — Komn)

ITpousBonnas. ['eomerpuueckuit 1 GU3NYECKHI CMBICI TPOU3BOIHOM.
KacarenbHast 1 HOpMaib K INIOCKON KpUBOH

TaOnuia mpou3BOIHBIX OCHOBHBIX 2JIEMEHTAPHBIX (PYHKIUN

CBs13bp MEX]ly CYIIECTBOBaHHUEM MPOU3BOAHON (DYHKIIUHU B TOUKE U
HENPEPBIBHOCTHIO (DYHKIIUHU B TOM K€ TOUKE OIK-1
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JlocTatouHoe yciaoBue Bo3pacTanus (yObIBaHUs) GYHKIUU

Haubosnpiiee n HanMeHblee 3Ha4YeHNUS (QYHKIIMK Ha OTPE3KE

BbImyki10¢Th, BOTHYTOCTB, TOUKA Meperuda. JJocraTounoe yciioBue
BOTHYTOCTH (BBIMTYKJIOCTH)

HeobOxoaumoe ycioBue Touku neperuda. Jlocratognoe ycioBue neperuoa

OOm1ast cxema OCTPOCHUS U HCCIEI0BaHUs Tpaduka GyHKINH

DOYHKIHMH HECKOJbKHUX MepeMeHHbIX

Komnerenuuun

Onpenenenre U TeOMETPUUYECKUI CMBICH QYHKINU ABYX MEPEMEHHBIX

Jluauu ypoBHS GYHKIIUU IBYX TEPEMEHHBIX

YacTHble MPOU3BOAHBIE (DYHKIIMH HECKOIBKUX MEPEMEHHBIX, HX
TE€OMETPUYECKUN CMBICT

OYHKIMH HECKOJIBKUX MMEPEMEHHBIX, TOHATHE MOJIHOTO0 nuddepenuana

JuddepennnpoBanne CI0XKHBIX GYHKIHI HECKOIBKUX MMEPEMEHHBIX

[Ipou3BoIHBIE BBHICIINUX MOPSIAKOB PYHKIIMUA HECKOJIBKUX MEPEMEHHBIX.
Cwmemannble npousBoansie. Teopema [IBapia

HpOI/ISBO,I[HaH Q)YHKHI/II/I HCCKOJIbKUX IICPEMCHHBIX 110 HAITPABJICHHUIO

HpOI/I3BOIlHa$I 110 HAIMPAaBJICHUIO U T'PAJUCHT CKAJIAPHOIO IMOJIA

DkcTpeMyM (QYHKIIUN HECKOJIBKUX TIEPEMEHHBIX

H606XOI[I/IMOG " JOCTATOYHOC YCJIOBHS 3KCTPEMYMaA Q)YHKHI/II/I ABYX
IICPEMCHHBIX

OIIK-1

HHTerpasbHoe ncUncJIeHne

Kommerenmn

[TepBooOpasnas, HeonpeaeIeHHbIA nHTErpall. Tabauiia OCHOBHBIX
HHTETPajIoB

3amMeHa NepeMEHHON ¥ HHTETPUPOBAHUE TI0 YACTSIM B HEOIIPEIEIIEHHOM
UHTErpajie

WuTerpupoBanue ¢ mOMOIIBIO MOABEICHUS 0T 3HaK quddepeHimana

WHTerpupoBanue palMoHaIbHBIX Jpo0eit

WHuTerpupoBanne 1o 4acTsM U 3aME€Ha IEPEMEHHO B OIIpeIeICHHOM
UHTErpase

WHuTerpupoBanne TpUrOHOMETPUYECKUX (PYHKLNN, OCHOBHBIE TPUEMBbI

WHuTerpupoBanue UppalMoOHAIBHBIX (QYHKIUH

yHI/IBepCaJ'ILHaSI TPUTOHOMETPUUCCKAs MOACTAaHOBKA

OmnpeneneHHblil UHTErpai u ero cBoiicrea. @opmyna HeroroHa —
JleliOHMIA

[IpunoskeHuns ONpeAEIEHHOrO NHTErpala K PEIEHUI0 TEOMETPUYECKHUX U
¢bu3nyeckux 3a1aq

Brruncienue miomaaeii ¢ moMOIIbIO OMpPCACIICHHOI'O UHTETpajia

Beruucrienue miomaay v JJIMHbL KPUBOH, 3aJaHHON YpaBHEHUSIMU B
napaMmeTpuieckoi popme

Brruucnenue mioniaay KpUBOJIMHENHOTO CEKTOPA B MOISPHBIX
KOOpAMHATax

Brruncienue QIMHbBI Ayru € IOMOIIBIO ONIPCACIICHHOTO UHTCTpaJia

BrruncieHue aIuHbBI Ayru KpHBOﬁ, 3aJlaHHOM mapaMCeTpHUICCKU

OIIK-1
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Brruncnenmne o0beMa Tena BpalieHus ¢ TOMOIIBIO OMPeIeICHHOTO
HMHTETpaja

Brrancienue IIomaau IMOBEPXHOCTHU TEJIa BpalliICHUA

HecobGcTBeHnHBIE HHTCTpaJibl ICPBOI'O U BTOPOI'O THUIIA. INousaTus
CXOOAUMOCTH N paCXOaANuMOCTH HECOOCTBEHHOT'O HHTErpaia

Hecob6cTBeHHBIE MHTETPaANIbI OT Pa3pbIBHBIX (PYHKITHIA

TunoBble BApUAHTHI OUJIETOB
mo AMCIMIIINHE «MaTeMaTHYeCKHH aHAJIM3)»

®axynbTeT 0a30BBIX KOMITETEHITHH, Kadenpa «MaremaTuka
JuctnuniamHa «MaTeMaTHYeCKU aHAIU3)
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

1. TlepBooOpa3zHas, HeolpeneaeHHbIH HHTEeTpall. Tabnnila OCHOBHBIX HHTETPAJIOB.

dx

+5-x

3. Haiitu rpaguent GyHkuuu Z = y\/x—y B Touke M,(14).

4. YxaxuTe, KAKOW U3 HECOOCTBEHHBIX MHTETPAJIOB SABJISAETCS CXOIAIIUMCS

T\/;dx, Tx’?’dx, T\/Fdx.
1 1 1

2. BpruncnuTh HeomnpeneaeHHbIH HHTEeTPal I 5
—X

5. Haiinure skcTpeMyMbl 1 ToukH neperuda gpyakmun Y = (X —1)e ™.

YTBepkeHo Ha 3aceqannn Kadeapsl «Marematukay « 31» 03. 2026 r., mpoTokon Ne 7

3aB. kadeapoit O.M. bapanosa / /

MUHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA3OBAHNS POCCUNCKON
®EJEPALINU
®EJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUPEXXJIEHME BBICIIIETO OBPABOBAHUS
«MOCKOBCKHUM MOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHWH MOJIUTEX)

®dakynbTeT 6a30BBIX KOMITCTCHIIHH, Kadenpa «MaremaTuka»
JucnumnuHa «MaTteMaTH4eCKUi aHaINu3y
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBINA BUJIET

1. HecoOcTBeHHbIE HHTETPaABI IEPBOTO U BTOPOTO TUIMA. [[OHATHS CXOIMMOCTH M PACXOANMOCTH
HECOOCTBEHHOTO MHTErpaJa.
S
1+t3 y= 1+t%

2. Haiitu mpon3BonHy0 QYHKINH, 33JaHHONW TAPaMETPUIECKH X =
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3. Hccnenoate Ha SKCTpeMyM QYHKIHIO Z = X2 — X+ y2 +2y.
7.6

4. BblYMCINUTB ONpeIeIEHHBIN HHTErpall IBSin 2 X cos xdx .
0

5. Haiitu 00bem Tena, morydeHHOro BpamieHueM BoKpyr ocu OX ¢urypsl, orpaHu4eHHON
mpmamun Y =X°, y=1 x=0.

YTBepkaeHo Ha 3aceqannu kadeapel «Marematuka» « 31» 03. 2026 r., mpoTokon Ne 7

3aB. kadenpoit O.M. bapanosa [/ /

HJ’IH IMPOBEACHUA IIPOMEKYTOYHOI'O KOHTPOJIA 3HAHUM CTYACHTOB B JUCTAHIIUOHHOM (bOpMaTe
B pa3pa6OTaHHbIX Ka(beﬂpoﬁ «MareMmaTuka» OHHaﬁH-KypcaX HUMCIOTCA UTOI'OBBIC TCCTHI.



