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1 IIeJIl/I, 3ala'Yi U IVIAHUPYEMBIC PE3YyJabTaTbl oﬁyqunﬂ o IMCIOMIIJIMHE

Henu auciuIuIMHBL: 00eCeunTh y OyayIiero crnenuaiucra (GpopMupoBaHUE JTOCTATOYHO
dyHIaMEHTAIBHONH MaTeMaTH4YeCKOW TOJATOTOBKM M BOOPYKUTh €r0 KOHKPETHBIMHU 3HAHUSIMHU,
YMEHUSMH W HaBBIKAMH, TMO3BOJISIOIMIMMH COTJIACOBATh (yHAAMEHTAIBHOCTh MAaTEMaTHYECKOTO
Kypca ¢ NPUKIAJIHOW HANPABIEHHOCTHIO; PA3BUTUE JIOTMYECKOIO, KOHCTPYKTUBHOIO, HarJIsJIHO-
00pa3HOro W ajJrOPUTMUYECKOTO MBIIIJICHUS; BHIPA0OTKA YMEHHSI CAMOCTOSITEIFHO PACHIMPSTh U
yIayOasTh MaTeMaTHYeCKHE 3HAHHWS; OCBOCHHE HEOOXOJUMOro MaTeMAaTHUYECKOTO armapara,
MTOMOTAIOIIETO aHAJTM3UPOBATh, MOJCIUPOBATh M pellaTh MPUKIAIHBIE 3a7a4d; (popMUpOBaHUE Y
CTYJ€HTa HAYaJbHOI'O YPOBHS MAaTEMAaTHUYECKOW KYJIbTYPbl, AOCTATOYHOIO [JIsI MHPOJOKEHUS
00pa3zoBaHusl, HAYYHOH PaOOTHI MU MTPAKTUYECKON ACATEIHHOCTH.

3aaun AUCHUILUIMHBL BBIPAOOTKA SICHOTO TMOHUMAaHUS HEOOXOJUMOCTH MAaTEeMaTHYECKOTO
00pa3zoBaHMs B MOJTOTOBKE CIICIIMAIIMCTA, OaKamaBpa U MPEACTABICHHS O POJIM U MECTE MaTeMaTHKH
B COBPEMEHHON CHUCTEME 3HAHUM; O3HAKOMIICHUE C CHUCTEMOW MOHATHH, HMCHOJIb3YEMbIX IS
OIMMCaHUS BAXKHEHIITNX MaTEMaTHYSCKUX MOJICIEH M MaTeMaTHYECKUX METOIOB, U MX B3aHMOCBS3bIO;
dbopMHUpOBaHME KOHKPETHBIX MPAKTHYECKUX IPUEMOB M HABBHIKOB IIOCTAHOBKHM U PEIICHUS
MaTeMaTUYeCKUX 3a7a4d, OPHUEHTHUPOBAHHBIX HA MPAKTUYECKOE IPUMEHEHUE IpU H3YyUYEHUHU
JUCITUTUIMH TTPO(EeCCUOHATLHOTO IMKJIA; BEIPA0OTKA Y CTYJIEHTOB YMEHUS HA OCHOBE CHCTEMHOTO
MOJIX0/1a CTPOUTH U MUCIIOIB30BaTh MOJICIH JJIsl ONUCAHUA U IPOTHO3UPOBAHUS PA3IMUHbIX SIBJICHUM,
OCYIIECTBJISATh UX KAYECTBEHHBIN U KOJWYECTBEHHBIN aHAJIN3; U3yUYEHUE OCHOBHBIX MAaTEMATHYECKHUX

MCTOAOB INPUMCHUTCIIBHO

PCUICHUIO

HAayYHO-TCXHUYICCKHUX

3aJa4, obecneyenne

MEXIUCIUTUTMHAPHOTO MOX0/1a, B TOM YUCJIE BHYTPU CaMON MaTEMaTHKH.
OOyuenne mo aucuuiUinHe «MaTemMaTuyecKuil aHalu3» HampaBlieHO Ha (HOPMUPOBAHHE
y 00y4YarOUINXCS CIeTYIOINX KOMIETECHITHIA:

Koa n HammeHnoBaHnue
KOMIIETeHIIMH

I/IH}II/IKaTopI)I JOCTHIKCHUSA
KOMIICTCHI MU

HaumenoBanue noxkasarejs
OLlCHHMBaHUA

OIIK-1. CnocoOeH npUMEeHSTh
€CTeCTBEHHOHAYYHbIE U
0OLIeMH)KEHEPHbIE 3HAHUS,
METO/Ibl MAaTEMaTUYECKOTI0
aHaJM3a ¥ MOJICTTMPOBAHUS B
npodeccuoHanbHOM
JeSITeTbHOCTH

NOIIK-1.1. ITonnmaer
TEOPETUYECKHE OCHOBBI
€CTeCTBEHHOHAYYHBIX U
TEXHUYECKUX JTUCIMILINH,
OCHOBHBIE 3aKOHBI
(YHKIIMOHMPOBAHUS OOBEKTOB
npogecCuoHaNIbHON
NesITeNbHOCTH;

NOIIK-1.2. ITpumensier Ha
MIPAKTUKE MaTeMaTHYECKue
METOBI JIJIsl aHAIIN3a U
MO/JICIIMPOBAHUS Pa3IMYHBIX
aCIeKTOB (PYHKIIMOHUPOBAHUS
00BEKTOB PO ECCHOHATHFHON
TeSITeTbHOCTH;

NOIIK-1.3. Bnaneer
HaBBIKAMU aHAJIN3a M CHHTE3a
aBTOMATH3UPOBAHHBIX CHCTEM
Y MX DJIEMEHTOB C YYETOM HUX
crneuuuKH.

3HaTh: OCHOBBI

T epeHIaIbHOro 1
WHTETPATHHOTO HCYHCIICHUS
GYHKIIUN OHON U
HECKOJIbKUX NIEPEMEHHBIX,
BEKTOPHOTO U
rapMOHUYECKOTO aHANIN3a,
TEOPHH OOBIKHOBEHHBIX
nuddepeHnraTbHBIX
ypaBHEHH B 00beme,
JOCTATOYHOM [T U3Y9EHUS
€CTECTBEHHOHAYYHbIX
JCIIATUTHH Ha COBPEMEHHOM
HaY4YHOM YPOBHE.

Ymersn: Mcnonp30BaTh
MaTeMaTHYECKHUI armapar mpH
U3YYCHHUH
€CTeCTBCHHOHAYYHBIX
JTUCITUTLINH; CTPOUTH
MaTeMaTH4YeCKHE MOIECIIN
(U3HYECKUX SIBICHUH,
XHUMHUYECKHX U TEXHHYECKHX
MPOIIECCOB; aHATM3UPOBAThH




pE3yJbTaThl PELICHUS
KOHKPETHBIX 337124 C LEeJbIO
nocTpoeHus 6osee
COBEPILCHHBIX MOJICIICH;
aHaJIU3UPOBATh PE3yJIbTATHI
IKCIICPUMEHTA; IPUMECHSTh
METO/Ibl aHAJIH3a U
MOJICIIUPOBaHHUS TIPH PEIICHUU
npodeCcCHOHATBHBIX 33/1ad.

Biagerb: HaBBEIKAMU
MPUMEHEHUS METOJI0B

g epeHIMpOBaHUS 1
UHTETpUpPOBaHUs QyHKIIUH,
OCHOBHBIX aHATUTHYECKUX U
YHCIEHHBIX METOJOB PEIlIeHUs
anredpanvecKux u
nuddepeHIaTbHBIX
YPaBHEHUU U UX CHUCTEM.

2 MecTO TUCHUILTHHBI B CTPYKTYpe 00pa3oBaTeibHON MPOrpaMMbl

JucuuruinHa oTHocuTcss K Moaymo  "MaTteMaTHUecKMe U €CTECTBEHHO-HayuHbIe
JUCIUIUIMHBL"  oOs3aTenbHOM uactu Onmoka bl «Jucuumiuuel  (Momymu)y». Jucnumuinza
HETMOCPEICTBEHHO CBsI3aHa CO CIEAYIONTUMU JUCHUTUTHHAMU U TipakTukamu OOIT:

Jletanu MexaTpOHHBIX MOJyJIei, poOOTOB U UX KOHCTPYUPOBAaHUE

JluHamMMKa >KUJIKOCTH U ra3a

JIuneitnas anredpa

Mexannka poOOTOB U MEXaTPOHHBIX MOJyJIEH

CunoBas npeoOpa3zoBaTenbHasi TEXHUKA

CrieunanbHble TJIaBbl MATEMaTUKU

Teopust aBTOMaTHYECKOTO yIIpaBJIEHUS

®dusnka

DU3NYECKUE OCHOBBI DIEKTPOHUKHI

DneKTpuYecKre U THAPABINYECKUE PUBO/IBI MEXaTPOHHBIX U POOOTOTEXHUUECKUX CUCTEM

DNEeKTPUYECKUE MAITHHEI

DJIEKTPOTEXHUKA.



3 CTpyKTypa M coiep:KaHue AUCHUTTUHbI

OO6mmast TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISICT 4 3adeTHbIe euHUIBI 144 yaca.

3.1 Buabl yueOHoii padoThl U TPY10EMKOCTh

Ne Brt yue6noii padoThI KoauuecrBo | CemecTpbl
n/n 4acoB 2
1 | AyauTopHble 3aHATHS 72 72
B toMm uucie:
1.1 | Jlexkuun 18 18
1.2 | CemuHapckue/npakTHIECKHUE 3aHSATHSI o4 o4
1.3 | JlabopaTopHbIe 3aHATHS 0 0
2 | CamocTosiTeqibHAsI padoTa 72 72
B ToM uucne:
2.1 | PT'P 27 27
2.2 | llonaroroBka K ceMUHAPY 27 27
2.3 | IlogroroBka K 3K3aMeHy 18 18
3 | [IpoMe:xxyTOUHasI aATTECTAIUSA
3auet/aud.3auer/IK3aMeH - DK3aMeH
Hroro 144 144

3.2 TemaTu4ecKuii MJIaH U3yYeHUS] TUCHUILIUHBI

n/n

TpyroemkocThb, yac

Pa3geanl/TeMbl
JUACIHUTLINHBI

Bcero

AynuTopHasi padora

Jlexnuu

Cemunapckue/
MPAKTUYECKHUE
3aHATUA

JlaboparopHbie
3aHSATHS
[IpakTnueckas
MOJTOTOBKA

CamocrosiTeJabHas
pa6ora

Pasznen 1. {uddepenunanbnoe

ucumciaenue GyHKIU oxHOI 62

nepeMeHHOM.

N
N

w
N

11

YucnoBas nocie10BaTENIbHOCTD.
[Ipenen uncnoBoit
IIOCJIEZI0BATEIBLHOCTU U €TO CBOMCTBA.
[IpaBuna npenenbHOro nepexosa.
Oynkuus. [Ipenen pyHkumu.
TeopeMmsl o ipeaenax GyHKIHH.
Brigaua 3amanuii PI'P Ne 1 o
MaTeMaTHYECKOMY aHaJIu3y.

1.2

IlepBbIil 1 BTOPOU 3aMeydaTeIbHbIE
npenensl. beckoHeuyHo Masbie U
0ECKOHEYHO OOJIBIINE BETHUNHBI.
OKBHMBAJICHTHbIE OECKOHEUHO MaJlble
BennuyuHbl. PackpeiTue
HEONPEACIECHHOCTEN Pa3HOro TUIa.




1.3

HenpepbiBHOCTh QyHKIIMIT B TOUKE U
Ha npomexxyTke. OHOCTOPOHHHKE
npenensl. Touku pa3peiBa GpyHKIUY,
uX Kjaccudukanus.

1.4

[TpousBoaHas GyHKIUU.
['eomeTpuueckuii 1 MEXaHMYECKHI
CMBICII ITpou3BOAHOM. [IpaBuia
muddepernrpoBanus U GopMyIIbl
BBIUMCIICHUS TPOU3BOAHBIX. Tabmuia
MIPOU3BOIHBIX OCHOBHBIX
arieMeHTapHbIX QyHKIMHA. TexHuka
muddepeHmpoBaHus

1.5

Huddepenunan. [IponsBoaHbIe U

i QepeHIraTbl BBICIIAX MTOPSIKOB.
[TpuGnmxeHHbIe BEIYUCIICHUS C
OMOIIBI0 ArddepeHITnaIoB.

1.6

[TpaBuno Jlonurans. opmyna
Telinopa. PaznoxeHus OCHOBHBIX
3JIeMEHTapHbBIX PyHKIHIA 10 Gopmyre
Teiinopa. [IpubanxeHHbIC
BBIYHCIICHHS C TIOMOIIBIO (DOPMYJTBI
Telnopa.

1.7

OCHOBHbBIE TEOPEMBI
mQQepeHIHaTBHOTO HCYHCICHHUS.
MOHOTOHHOCTb (PYHKIIHH,
sKcTpeMyMbl. HeoOxoumble u
JOCTaTOYHBIC YCIOBUS MOHOTOHHOCTH,
JIOKAJIbHOT'O 3KCTpeMyMa.
HccnenoBanue BBITYKIOCTH Tpaduka
¢yskuuu. Touku neperuba.

1.8

OOmas cxema ucciae1oBaHus QyHKIHH
U ocTpoenus ee rpaduka. CBoiicTBa
(GyHKIMH, HETTPEPBIBHBIX HAa OTPE3KE.
Haubonpiiee n HanMeHblIee 3HAYCHUS
(GyHKIMHU Ha OTpeE3Ke.
CamocrositenpHas padora Nel Ha
ceMHHape 1o GYHKIHUAM OTHOU
MepEMEHHOMN

Pa3znen 2. OyHKUMSA HECKOJIbKHX
nepeMeHHbIX.

24

12

2.1

IIpenen u HenpepbIBHOCTH. OCHOBHBIE
CBOMCTBA HEMPEPHIBHBIX (PYHKIIHIHA.
Yacrasle npousBoaHbie. [1onHbIN
muddepenmmar.

Brigaua 3aganuii PI'P Ne 2 o
(GYHKIMSM HECKOJIBKMX IEPEMEHHBIX

2.2

ITpou3BoiHBIE CIIOKHON (QYHKIIMN
HECKOJIBKHX NepeMeHHbIX. YacTHbIe
MIPOU3BOIHBIC U TU(PEpeHITHAIIbI
BhIcIIUX NopsiakoB. Teopema [1IBapiia.




[Ipou3BoHas 110 HAIIPABJICHUIO.
['pagueHT.

2.3

DkcTpeMyM (DyHKIIMHA HECKOJIBKUX
nepeMmeHHbIX. HeoOxoaumbie u
JIOCTAaTOYHBIE YCIOBHS IKCTpEMYyMa.
CamocrostenpHas padora Ne2 Ha
ceMuHape Mo (YHKIUSIM HECKOJIBKUX
MIEPEeMEHHBIX

Pa3znen 3. UnTerpanbHoe
HCUYHCIeHne

58

24

28

3.1

[TepBooOpaznas. HeonpeneneHusiii
WHTETpaJl U ero cBoicrea. Tabimima
HWHTETPAJIOB OT OCHOBHBIX
aNeMeHTapHbIX PyHKIMiA. Metox
HETOCPEICTBEHHOTO MHTETPUPOBAHUSI.
Brigaua 3amanuii PI'P Ne 3 o
WHTETPAIIbHOMY UCYHCIICHUIO

3.2

WuTerpupoBanue ¢ TOMOIIBIO 3aMEHBI
NepEeMEHHOH, TOBEICHUEM I10]] 3HAK
maddepennmana. Meron
MHTETPUPOBAHHMS IO YaCTIM

3.3

WHuTerpupoBanne palroHaIbHbBIX
Apo0elt MHTErpUpOBaHUE HEKOTOPBIX
BUJIOB UpPaLlMOHAIbHBIX U
TPUTOHOMETPHUYECKUX (PYHKIMH.

3.4

3ajaun, TPUBOISAIINE K TTOHITHIO
onpeneneHHoro narerpaia. CBoicTea
ONpeACIEHHOTO nHTerpana. Popmyiia
HrroTona-Jleiionuma. 3amMeHa
MEPEMEHHON U MHTETPUPOBAHUE MO
YacTsAM B ONPEACICHHOM MHTETpajie

3.5

[IpunosxeHuns onpenenreHHoro
MHTErpaja B TEOMETPUH U MEXaHHKE
(BBIUKCIIEHUE TUTOMIACH TUIOCKHUX
¢buryp, 1IMHBI KPUBOM, 00BEMOB,
TJI0MA IeH TOBEPXHOCTH).

3.6

HecoOcTBeHHBIE HHTETPATBI IEPBOTO U
BTOPOT'O poja, MX CBOMCTBA.

3.7

3aznauu, IPUBOAAIIME K KPATHBIM
UHTerpaiaM. /[[BOWHON U TpOWHOU
MHTETpalbl, UX CBOWCTBA.
Brrunciienue JBOMHBIX UHTETPAIOB
CBEJICHUEM K IIOBTOPHBIM.
I'eomeTpuueckue u pusnyeckue
IIPUJIO’KEHUS] KPATHBIX MHTErPAJIOB.
KoHTposbHOE TecTHpOBaHuE

Hroro

144

18

54

72




3.3 Conep:xkaHue TUCHUTLTAHBI

Paznea 1. ludPepenuunanbroe ucuncienne GyHKuuil 01HOM nepeMeHHOM

Tema 1. YucnoBasi mocieaoBarenbHOCTh. [Ipenen 4uciIOBOM MOCIEA0BATEILHOCTH U €ro
cBorictBa. Oynkmus. [Toctpoenne rpaduxoB Gynkmuit. [Ipenen ¢pynknun. OCHOBHBIE TEOPEMBI O
npenenax ¢pyHkiuu. [lepBoiil 1 BTOpoii 3aMevartenbHblie npeensl. CpaBHeHNEe OECKOHEYHO MaJbIX U
0eCKOHEYHO OONBIINX BEIHMUYMH. DKBUBAJIIEHTHBIE OECKOHEYHO Majlble BEIMUUHBL.

Tema 2. HenpepbIBHOCTh PYHKIIMI B TOUKE U HA TPOMEXKYTKe, TOUKH pa3ppiBa GYHKINHU, UX
kinaccudukanus. ACUMOTOTHI rpaduka GyHKINUH, UX KiIacCHUpUKAITHU.

Tema 3. IlpousBognas ¢yHkiuu. ['eomerpuyecknii 1 U3NIECKUN CMBICT TPOU3BOIHOM.
[TpaBuna auddepenurpoBanus U (HOpMyIIbl BBIYUCICHUS MPOU3BOIHBIX. Tabivia MpOu3BOIHBIX
OCHOBHBIX JIEMEHTApHBIX (pyHKIMI. Beruncnenrne npou3BoHbIX (GYHKINHN, 3aJaHHBIX Pa3IHYHBIM
obpazom. luddepennnan. [Iponspoausie u quddepeHnnanbl BRICIUX MOPSAKOB. [IpubanxkeHHbIC
BBIYUCIICHHSI C TIOMOIIBIO TN (HEepEeHITHAIOB.

Tema 4. IlpaBuno Jlonurtans. @Popmyna Teitnopa. PackpbiTue HeompeneaeHHOCTER
pasznuyHOro THma. PasjoeHWe OCHOBHBIX 3JIeMEHTapHbIX ¢GyHKIMA 1o ¢opmyne Teinopa.
[TpubnkeHHbIe BBIYUCIECHUS C TOMOIIBIO Gopmydsl Teitnopa.

Tema 5. OcHOBHBIC TeOpeMbI U HEPSHIIMATHEHOTO UCUNCICHHSI. MOHOTOHHOCTD (DYHKITHH,
sKkcTpeMyMbl HeoOXoaumble U TOCTaTOYHBIE YCIOBUSI MOHOTOHHOCTH, JIOKQJIbHOTO JKCTpEMyMa.
HccnenoBanue BeImyKiIocTH rpaduka pynkuuu. Toukn nepernba rpaduka ¢pynkmmn. Odmas cxema
uccienoBanus GyHKIUU U TOocTpoeHus ee rpaduka. CBoiicTBa GyHKIUHN, HEMPEPHIBHBIX HA OTPE3KE.
HauGonpiiee u HauMmeHsblee 3HaYCHUS (YHKIIMA HA OTPE3KE.

Pazpnen 2. IndpepennuanbHoe ncunciaenne GyHKIuii HECKOJIbKUX MepeMeHHbIX

Tema 1. OyHKIUMU HECKOJIBKUX NEpeMEHHbIX. JINHUKM U MOBEPXHOCTH YpOBHs. YacTHble
npousBosaHble. [lomublit  muddepenmann. [IpousBoaHbIE CIOXKHOW (QYHKLIUU HECKOJIbKUX
nepeMeHHbIX. YacTHbIe Ipon3BoAHbIE U MU epeHIansl BeicnX nopsaakos. Teopema llBapia.

Tema 2. [IpousBonHas no HampasieHuto. I'paguent. KacatenbHas k kpuBoil. KacarenpHas
IUIOCKOCTh M HOpMasb K noBepxHocTU. Popmyna Teiopa. DkcTpeMyM (QYHKIUM HECKOJBKHX
nepeMeHHbIX. HeoOxouMble U JOCTaTOUHbIE YCIOBUS SKCTpEMyMa.

Pa3nen 3. UnTerpanbHoe HCHUCIeHHE

Tema 1. IlepBooOpasHas. Teopema cyliecTBOBaHHS HEONPEAEICHHOINO HHTErpaa.
Heonpenenenuslii uaTerpan u ero cpoiictsa. Tabnuiia UHTETpajioB OT OCHOBHBIX AJIEMEHTApHBIX
¢byHKuMiA. MeToJl HeMmoCpeACTBEHHOTO WHTErpUpOBaHUS. MeToJ/Ibl MHTErPUPOBAHUS C TOMOIIBIO
3aMEeHbI IEPEMEHHOM, MTO/IBE/IEHUEM 1101 3HaK AU depennana. Metoa MHTETpUpOBaHUS 110 YaCTSAM.
WHTerpupoBaHue palMoHANbHBIX Jpo0eil, HHTErpUPOBaHUE HEKOTOPBIX BUOB UPPALMOHAIBHBIX U
TPUTOHOMETPUUECKUX (YHKIIHI.

Tema 2. 3agaun, NpuUBOAAIIME K IOHATUIO ONpEAENEHHOro MHTerpana. OnpenencHHbIN
WHTErpaJl, €ro CBOMCTBA. YCIOBUS HWHTETPUPYEMOCTH. MHTErpan ¢ mnepeMEeHHBIM MPEAEIOM
unterpupoBanus. Popmyna Heiorona — JleiiOHuma. 3amMeHa mnepeMEeHHONW B OIpEIEIIEHHOM
uHTerpane. lIpunoxeHus: ONMpeNeNeHHOTO MHTErpajga B T€OMETPUM U MEXaHUKe (BbIYHCIIECHUE
IUIOINAAEH TUIOCKUX (UTYp, JUTMHBI KPUBOW, 0OBEMOB.

Tema 3. HecoOcTBeHHBIE HHTETrpayibl MEPBOrO U BTOPOro poja (1Mo OecKOHEYHOMY
IPOMEXYTKY, OT HEOTPAHWYEHHBIX (PYHKIUI Ha KOHEYHOM IPOMEXKYTKE), UX CBOMCTBA.

Tema 4. 3agaun, npuBOASAIINE K KPaTHBIM UHTETpanam. J[BOWHON U TPOWHOM MHTErPaJIbl, UX
cBoiicTBa. [IpaBuia BeIYMCIEHUS IBOMHBIX HHTETPAJIOB.



10

3.4 TemaTHka CEMUHAPCKUX/MIPAKTHYECKUX H JIa0OPATOPHBIX 3aHATHI

3.4.1 CemuHapcKue/IPaKTUICCKUEC 3aHATHS

[Ipaktnueckoe 3anstue 1. Yucnosas nocienosarenbHocTh. [Ipenen yncioBoi
IIOCJIEIOBATEILHOCTH U €ro cBocTBa. [IpaBuina npenensHoro nepexona. @ynkuus. [Ipenen
¢ynkuuu. Teopems! o npeaenax pyHkuuu. [lepBblil U BTopoii 3ameyaTeNnbHble PEAEbl.

[TpakTuueckoe 3ansatue 2. CpaBHeHUE OECKOHEYHO MAJIBIX U OECKOHEYHO OOJIBIINX
BEJIMYMH. DKBUBAJICHTHbIE OECKOHEUHO MaJIble BEJTMUUHBI.

[IpakTnueckoe 3ansatue 3. PackppITre HEONIPEAEIEHHOCTEN Pa3InYHOIO TUIA

IIpakTryeckoe 3ansatue 4. HenpepblBHOCTh (DyHKIMI B TOUKE U HA IPOMEXKYTKE.
Opnnocroponnue npeaensl. Touku paspeiBa pyHkmu. [Ipumeps! perenus 3agay

IIpaktuyeckoe 3anstue 5. IlpousBonnas Gpynkuuu. IpaBuna quddepenunpopanus u
(dopMyIIBI BBIYHCICHUS IPOU3BOIHBIX. TexHuKa aud depeHunpoBaHust

[IpakTuueckoe 3anarue 6. Auddepenurpopanne oOpaTHbIX QyHKIMMA, HYHKIUH, 3aJaHHBIX
HESIBHO, MTapaMeTpUUecK, Jorapudmmaeckoe auddepeHunpoBanme

IIpaktuueckoe 3ansatue 7. Auddepennnan. I'eomerpudeckuii cmbica auddepennnana.
[TpousBonaHbIe U MU GEpeHITAIBl BEICIINX TOPSIKOB. [IprOamKeHHbIe BEIYUCIEHUS C TOMOIIBIO
nuddepeHranos.

[Ipaktuueckoe 3anstue 8. [IpaBuno Jlonurtans. ®opmyna Teinopa. Packpeitue
HEOIPEeIEHHOCTEeH pa3InyHOro Tuna. Pa3ioxkeHus OCHOBHBIX 3JIEMEHTApHBIX (PYHKLHUH 110
dbopmyne MaxkiopeHna.

IIpakTryeckoe 3ansarue 9. IpubnukeHHble BEIYMCICHUS ¢ TOMOLIbI0 popMyibl Teitnopa.

[Tpaktuueckoe 3anstue 10. [TonHoe uccnenoBanre PyHKIUNA U TOCTPOEHUE TPAYUKOB.
ITpumepsl

[Tpaktuueckoe 3anstue 11. [lonHoe uccnenoBanre PyHKIUNA U TOCTPOEHUE TPADUKOB.
[Tpumeps! (mpomoskeHne)

[IpakTnueckoe 3ansatue 12. JIuHum 1 moBepXHOCTH ypoBHS. YacTHbIE MPOU3BOAHBIE U
g depeHIman nepBoro NopsaKa.

ITpaktuueckoe 3ansatue 13. [Honusiit nuddepennnan. [IponsBoaHble CI10XKHON QyHKIUH.
[TpousBoaHas GyHKIMH, 3aJaHHON HessBHO. YacTHbIE pou3BOAHbIE U TU((HEepEHIINAIIBI BHICIINX
nopsakos. Teopema IlIBapua.

[IpakTuueckoe 3ausarue 14. [IpousBoanas o HanpasieHuro. [ paguenr.

[TpakTryeckoe 3ansaTue 15. DkcTpeMyM QyHKIUN HECKOJIBKUX NepeMeHHbIX. HeoOxomumbie
U JIOCTaTOYHBIE YCIOBHS SKCTPEMYMA.

[Tpaktuyeckoe 3ansatue 16. CemuHap no (GyHKIMAM HECKOIBKUX EPEMEHHBIX

[IpakTuueckoe 3ansarue 17. [lepBooOpas3Has. HeonpeneneHHblil HHTErpaji U €ro CBOICTBa.
MeTto1 HENOCPENCTBEHHOTO MHTETPUPOBAHMSI.

[IpaxkTnueckoe 3anstue 18. IHTErpupoBaHre ¢ MOMOIIBIO 3aMEHbI IEPEMEHHOM,
NOJBEICHUEM 101 3HaK Auddepennnana. MeTo MHTErpUPOBAHUS IO YACTIM

[IpakTuueckoe 3anarue 19. UHTerpupoBanue panyoHaibHbIX Ipo0eil, HHTErpupoBaHue
HEKOTOPBIX BH/IOB UPPALMOHANBHBIX (PYHKIUH

[IpakTnueckoe 3anarue 20. IHTerpupoBanye TPUrOHOMETPUUECKUX (PYHKITHH.

[TpakTruyeckoe 3ansaTue 21. Boruncinenue onpeeneHHbIX HHTETPaIoB Mo GpopmyIie
HrroTona-JleiiOnuna. 3aMeHa nmepeMeHHONW ¥ HHTErPUPOBAHHUE TI0 YACTSAM B ONPEACIICHHOM
UHTETpaIe.

[IpaxkTnueckoe 3ansTue 22. [IpriioxkeHus onpeneaeHHOoro HHTerpaia B FreOMETpUU U
MeXaHHUKe (BBIUMCIICHHUE IIOMIAACH MIIOCKUX (DUTYp, AITUHBI KPUBOH).

[IpakTuueckoe 3anstue 23. [IpuiioxeHus: onpeaeIeHHOTO HHTErpajia B FEOMETPUU U
MeXaHUKe (BBIYUCICHHE 00bEMOB, TUIOMIAICH ITOBEPXHOCTH).
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[IpakTruyeckoe 3anstue 24. HecoOCTBEHHBIE HHTETPANIBI IEPBOTO M BTOPOTO PO, UX
BBIYHCIICHHE.

IIpakTnueckoe 3ansarue 25. 3agauu, NpUBOASILNE K KpaTHBIM UHTErpajiaM. Beluucienue
JIBOMHBIX UHTETPAJIOB CBEICHUEM K ITOBTOPHBIM. 3aja4l HA U3MEHEHHE MOPSAKAa HHTErPUPOBAHNUS B
JIBOMHOM MHTErpajie

[IpakTnueckoe 3anarue 26. ['eomerpuueckue U GuU3HUECKUe MPUIOKEHUS KPATHBIX
MHTETPAJIOB, IPUMEPHI BEIUMCIICHHUS.

[IpakTrueckoe 3austue 27. KoHTpoJIbHOE TECTUPOBAHUE MO KYPCY.

3.4.2 JlabopaTopHbIe 3aHATHS
He npenycMmotpensl

3.5 TemaTuka KypcOBBIX NPOEKTOB (KypPCOBBIX padoT)

He npenycmoTpensl
4 YyebOHO-MeTOaAMYECKOE U HH(OPMALTMOHHOE o0ecriedeHne
4.1 HopmatusHblie 1oKyMeHTbI 1 OCTob1

He npenycmoTpensl

4.2 OcHoBHasl JIUTEpPaTypa

1. ®uxrtenronsll, I'. M. OcHoBEI MaTeMaTHdeckoro aHaau3a. Yacts 1 / I'. M. ®UXTEHTOIbII.
— 15-¢ u3n., crep. — Cankr-IlerepOypr : Jlanb, 2023. — 444 c. — ISBN 978-5-507-45877-6. —
Texkcr:  onexkTtpoHHwlii /  Jlamb @  »nekTpoHHO-OmOnmoreuHas  cuctema. —  URL:
https://e.lanbook.com/book/289001.

2. ®uxtenronsl, I'. M. OcHoBBEI MaTeMaTHyeckoro ananusa. Yacts 2 / I'. M. ®UXTEHTOIBII.
— 14-¢ uzn., crep. — Cankr-IlerepOypr : Jlanb, 2023. — 464 c. — ISBN 978-5-507-46113-4. —
Texkcr:  onexkrtpoHHslii /  Jlamb :  »nekTpoHHO-OmOnmoreuHas  cuctema. —  URL:
https://e.lanbook.com/book/297692.

3. Kynpssues, JI. 1. Kparkuii kypc maremaTrueckoro aHanusa : yueonuk / JI. JI. Kyapsues.
— 4-e u3g., nepepad. — MockBa : OUSMATIIUT, 2021 — Tom 1 : HuddepenunansHoe u
UHTETpaIbHOE UCUUCIICHUS PYHKINN OHOM nepemMenHon. Pspt — 2021. — 444 c. — ISBN 978-5-
9221-1585-8. — Tekcr : anmekTpoHHBIHN // JlaHb : anmekTpoHHO-OMOMmoTeynas cuctema. — URL:
https://e.lanbook.com/book/185644.

4.3 lonoJIHUTEbHAS JUTEPaTypa

1. Munocues, B. b. Kypc Matematuku aiasi TEXHUYECKHUX BBICHIMX Y4YEOHBIX 3aBEICHHH :
yaeOHoe mocobue / B. b. Munocues, B. I'. 3yokos, B. A. JIsxoBckwmii. — 2-¢ u3j., ucnp. — CaHKT-
[TerepOypr : Jlanp, 2022 — Yacts 1 : Anamutnueckas reomerpus. [Ipenenst u psapl. @yHKIUN U
npou3BoaHbIe. JIuHeiiHas u BekTopHas anredpa — 2022. — 544 c. — ISBN 978-5-8114-1558-8. —
Texkcr:  onexktponnslii / Jlamp @  3nmekTpoHHO-OmOmmoreunas  cuctema. —  URL:
https://e.lanbook.com/book/211352.

2. Munocues, B. b. Kypc maremaruku ansi TEXHHUYECKMX BBICIIMX YYEOHBIX 3aBEICHUU :
yueOHnoe mocooue / B. b. Munocnes, B. A. JIaxosckuii, A. 1. MapTeiHeHKO. — 2-€ U31., UCTIpP. —
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Canxkr-IlerepOypr : Jlanb, 2022 — Yactp 2 : OyHKIMHU HECKOJIBKUX MEpEMEHHBIX. MHTErpampHOe
ucuucinenne. Teopus mons — 2022. — 432 c¢. — ISBN 978-5-8114-1559-5. — Tekcr :
AJIEKTPOHHBIN // Jlanp : AJIEKTPOHHO-OUOTHOTEUHAS cuUcTeMa. — URL:
https://e.lanbook.com/book/211355.

3. Munocues, B. b. Kypc maremaruku ansi TEXHHYECKMX BBICIIMX YYEOHBIX 3aBEICHUU :
yueOHoe nocobue / B. b. Munocues, H. A. bepkos, B. I'. 3yokoB. — 2-¢ uzn., ucnp. — CaHKT-

[lerepbypr : Jlamp, 2022 — UYacte 3 : Juddepenuuansupie ypaBHEHHUS. Y paBHEHHUS
MareMatnueckor ¢pusuku. Teopus ontumuzanuu — 2022, — 528 ¢. — ISBN 978-5-8114-1560-1. —
Texct :  onekTpoHHbli // JlaHp  :  3JeKTpoHHO-OMOmMoreuHas  cucrema. —  URL:

https://e.lanbook.com/book/211358.

4. Ilymkaps, E. A. Kypc mareMatuku s TEXHUYECKUX BBICIIUX YUYEOHBIX 3aBEACHUU :
yueoHnoe nocooue / E. A. Ilymxkaps, H. A. bepkos, A. . MapTeiaeHko. — 2-¢ u3., ucrp. — CaHKT-
[TeTepOypr : Jlaub, 2022 — YacTs 4 : Teopus BeposSTHOCTEH U MaTeMaTu4eckas cratuctuka — 2022,
— 304 c. — ISBN 978-5-8114-1561-8. — Tekcrt : 2yeKTpOHHBIN // JlaHb : SJIEKTPOHHO-
oubnmmoreunas cucrema. — URL.: https://e.lanbook.com/book/211382.

4.4 JnekTpoHHBIE 00pa30BaTeIbHbIE PECYPCHI

[IpoBenenue 3aHATUH U aTTeCTALUIl BO3MOXKHO B JUCTAHIIMOHHOM (hopMaTe ¢ IPUMEHEHUEM
CUCTEMBbl JUCTaHLMOHHOro o0yueHus yHusepcuteta (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kaenpoit «MaremaTuka» 3JIEKTPOHHBIX OOpa3oBareibHbIX pecypcoB (DOP) mo Bcem paznenam
IIPOrPaMMBI:

DneMEeHThl MaTEMAaTUYECKOTO
aHajiM3a

WHTerpanbHOEe NCUNCIIEHHE
GyHKIMH 0JTHOW EepeMEHHOMI
JuddepenunansHoe
ucYuciIeHne PyHKInui https://online.mospolytech.ru/local/crw/course.php?id=3362
HECKOJIBKUX MEPEMEHHBIX
JlonoHUTETbHBIC TJIaBbI
MaTEMaTHYECKOr0 aHaJIn3a

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

https://online.mospolytech.ru/local/crw/course.php?id=3781

https://online.mospolytech.ru/course/view.php?id=3592

Pa3pa6OTaHHI:>IC O0P BxIr04aoT TPECHUPOBOYHBIC U UTOT'OBLIC TCCTHI.

4.5 JInueH3n0HHOoe ¥ CBOOOIHO pacnpocTpaHsieMoe MPorpaMMHoe
o0ecreuenue

1. Microsoft-Office
2. Microsoft-Windows


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
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4.6 CoBpemMeHHbIe IPO(ecCHOHATbHBbIE 0a3bl JAHHBIX U HH(POPMALMOHHbIE
CIIPABOYHBbIE CHCTEMBbI

HepequL PECYPCOB CETU I/IHTepHCT, JOCTYIIHBIX IJId OCBOCHHA AUCIUIIIIMHBI:

Ne HaumenoBanue Ccbuika Ha pecypce HocrynHocTh

WNudopmannoHHO-CIIPaBOYHbIE CUCTEMBI

HocTtynHa B ceTn
1 | Stack Overflow https://stackoverflow.com/ | Uureprer Ge3
OrpaHUYECHUN

o | Mupopmannonnsie pecypest Cern

Koncybrantlloc http:// www.consultant.ru JlocTymHO

[Topran @enepanbHBIX rOCY1apCTBEHHBIX
3 | o6pasoBaTenbHBIX cTaHAAPTOB BhIciero | http://www.fgosvo.ru. JlocTymHO
oOpa3oBaHUs

DNeKTPOHHO-OMOIMOTEYHBIE CUCTEMBI

Jlanb https://e.lanbook.com/ JlocTymHa B ceTH
4 Hutepuer 6e3
OTpaHUYCHUHN

IPR Books https://www.iprbookshop.ru/ | loctymnHa B cetu
5 WntepHer 6e3
OTpaHUYCHUHN

[Tpodeccuonanpabie 60a3bl JAHHBIX

basa maHHBIX HAyYHOM AIIEKTPOHHOMN http://www.elibrary.ru JlocTynHo
6 |6ubmmorexn
(eLIBRARY.RU)

Web of Science Core Collection — http://webofscience.com JoctymHo
7 | momnremarnyeckas pedeparnsHo-
oubnuorpaduyeckas 1 HayKOMETpHUECKast
(6bubmmomeTpuueckas) 0a3a TaHHBIX

5 MarepuanbHo-TeXHHYECKOE o0ecrnievueHne

Ay,Z[I/ITOpI/ISI AJid JICKOUOHHBIX, HNPAKTUYCCKHUX 3aHATHH. O60pyI[OBaHI/IC H alraparypa:
AyJUTOPpHAA 1OCKA, BO3MOXXHOCTE MCITOJIb30BAHUA MYHLTHMGHHﬁHOFO KOMIIJICKCA.


http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/
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6 Mertoauyeckue peKOMeHAANNHU

6.1 MeTonnueckue peKOMeHAAIUM /IS MPenoAaBaTeis N0 OPraHNu3auuu
00y4eHust

[Ipexne Bcero, cieayer oOpaTWTh BHUMaHHUE CTYJCHTOB Ha TO, YTO IMPAKTHYECKH BECh
U3y4aeMblil UMU MaTepHaj He TpeOyeT KakoH-JIn00 crienuallbHON (JIOMOIHUTEIbHON) TOATOTOBKH U
BIIOJTHE MOXKET OBITh YCHEIIHO M3YY€H, €CIU CTYAEHTHI OYIyT MOCEIaTh 3aHSATHS, CBOEBPEMEHHO
BBINOJIHATh JIOMAllHUE 3a/aHusl U IO0Jb30BATHCSA (IPU HEOOXOJUMOCTH) CHCTEMOM IJIAHOBBIX
KOHCYJIbTAIlMil B TEUEHHE KaXI0r0 ceMecTpa. Boienmue B Kypc MaTaHaian3a paszieibl sBISIFOTCS
KJIACCUYECKMMH, B TO XK€ BpPEMs OHM IPAKTUYECKH OPUEHTUPOBAHBI, TAK KaK UMEIOT IIUPOKOE
pacnpocTpaHeHue Ul pPEeLIeHUs] pa3HOro poja 3ajad BHYTPU CaMOl MaTEeMaTUKU U MPUKIIAJHBIX
3aga4. MIX ocBOE€HHE MOMOXKET CTYJEHTaM JIOTMYECKH BEPHO, apryMEHTHUPOBAHO W SCHO CTPOUTH
YCTHYIO M MHUCBMEHHYIO pe€ub, YCIEIIHO NMPUMEHATh HAKOIJICHHbIE 3HAHMS B MPOECCHOHATbHON
JESATEIIBHOCTH.

HeoOxomuMo ¢ camMoro Haudana 3aHATHH PEKOMEHAOBaTh CTYACHTaM OCHOBHYIO U
JIOTIOJIHUTEIIBbHYIO JINTEPATYPY, @ B KOHIIE CEMECTpa JaTh CIIMCOK BOIPOCOB I MOATOTOBKH K
9K3aMEHY.

Ha nepBom 3aHATUY 10 AUCHUILIMHE ClIeAyeT 00513aTeIbHO IPOMH(YOPMUPOBATH CTYJIEHTOB O
BUZC U popMax TEKYIIEH U MPOMEKYTOYHOM aTTeCTalluii O TUCIHUIIMHE, CPOKAX MX MMPOBEIACHUS,
YCIIOBUSAX JIOIIyCKa K IIPOMEXYTOYHOH aTTecTaluy, IPUMEHSEMBIX BHIAX IPOMEKYTOYHOIO
KOHTPOJISL.

W3noxxeHne TEOPETHYECKOTO MaTepuala JOJDKHO COINPOBOXKIATHCS HIUIFOCTPATUBHBIMU
npUMepamMu, TIIATENbHO OTOOpaHHBIMU IpEroAaBaTesieM TaK, YTOObl TEXHUYECKUE TPYIHOCTH U
BBIKJIQJKM TP PEIIEHUWU 3aJa4d HE OTBJIEKAJIM OT TJIaBHOTO: OCMBICIEHUS HUIEH WU CYTH
npUMeHseMbIX MeToJoB. ClieyerT Bcerja YKas3bplBaTb IPUMEPBl MPAKTHUYECKOIO IPHUMEHEHUs
pPAcCMOTPEHHBIX Ha 3aHATUSAX ypaBHEHUH U (popmyJ.

[IpakTiueckue 3aHATHS JOJKHBI OBITh OpPraHMW30BaHbI IpEnoAaBaTesieM TakuM o0pa3om,
4yToObl  OCTAaBaJOCh BpeMs Ha MEPUOJUYECKOE BBIINOJIHEHHWE CTyJAEHTaMH  HeOOJIbLION
CaMOCTOSITENIbHOM paOOThI B ayAUTOPUH Il TPOBEPKU YCBOEHHUS U3JI0KEHHOT0 MaTepHara.

[IpenonaBaTens, BeOYLIUMH MPAaKTUYECKHE 3aHATHUS, MOJDKEH COIJIACOBBIBATH Y4eOHO-
TEMaTUYECKUH IJ1aH 3aHATHH € JIEKTOPOM, UCIIOIb30BaTh €IMHYIO CUCTEMY 0003HAUYEHHUH.

[IpenogaBatento cienyeT 100UBATbCA CUCTEMATUUECKOM HETIPEPHIBHOM pabOThl CTYIEHTOB B
TEUYEeHUE CEMECTPa, HE0OXOAUMO BBISBIATH CHIIBHBIX CTYAECHTOB U IPUBJIEKaTh UX K HAY4HOH padoTe,
K Y4acCTHIO B Pa3HOTO poJia OJUMIINAIaX U KOHKYpCax.

CrTyzneHT JOKEH OIIyIIaTh 3aMHTEPECOBAHHOCTD MPENO01aBaTeNsl B JOCTH)KEHUH KOHEYHOIO
pe3yJnibTaTta: B IpuoOpeTeHnH 00yUYaroMMUCS MPOYHBIX 3HAHUHN, YMEHHUH 1 BIIaIeHUS] HAKOTIJICHHON
uHpopManuel Uit pereHus 3a1a4 B Ipo(pecCHOHANBHOM IesTeTbHOCTH.

[IpoBenenue 3aHATUI U aTTECTAlM BO3MOXHO B TUCTAHIIMOHHOM (popmarte ¢ IpUMEHEHUEM
CHCTEeMBl JucTaHIMOHHOrO oOyueHust yHuBepcurera (CIJO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadeaport «MareMaTrkay 3JIEKTPOHHBIX oOpa3oBaTeibHBIX pecypcoB (DOP) mo Bcem pazaenam
nporpaMmsl (cMm. 1. 4.4).

[Topsnox mpoBeneHus pabOT B AMCTaHUHMOHHOM (hopMare yCTaHABIMBAETCS OTAEIbHBIMU
pacropsKeHUsIMU IIPOPEKTOpPa Mo y4eOHOH paboTe W/Wiu IIEHTPOM Y4eOHO-METOANYECKON pabOTHI.

6.2 MeToanueckue yKazaHus JJisl 00y4aromuXcsi 0 0CBOEHHIO U CHUTITHHbI
IIpu w3yuenunn audQepeHnnanbHOr0 HUCUYKUCICHUS (QYHKUMH OJHOM TNepeMeHHOMN

HEOOXOAMMO OOpaTUTh BHUMAaHWE HA TIOHATHE TMpeaena (QYHKIIMM B TOYKE M METOIBI €ro
BbIuKclieHus. [Ipenen — oIHO U3 OCHOBHBIX MOHATUN MaTeMaTuyeckoro aHanusa. [Ipu Berarcienun
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npenenoB  (QYHKUMH  Haxo, TMpPEXAE BCEro, BBIICHUTH  XapakTep  HEONPEIeTCHHOCTH
0
—, —,0-00, 00— 00, 1 |. Yto6bI OBIIAIETH TEXHUKOM peuIeHus 3aa4 Ha BBIYMCIICHUE IIPEAETIOB,
00
HAJI0 3HATh JBa 3aMeYaTelIbHBIX Mpeserna, TAaOIUIy SKBUBAICHTHBIX OECKOHEUYHO MAJbIX, MPABUIIO
Jlonurans, pa3iuyHble IPUEMb] PACKPBITUS HEOMPEIEICHHOCTEH B 3aBUCUMOCTH OT BHJ1a (DYHKIIMU
U PEIINTh I0CTaTOYHO OOJIBIIOE KOJTMYECTBO 3ajau.

[Ipn u3yueHuu TeM, MOCBSIICHHBIX MPOU3BOAHON u nuddepeHrany QyHKIUH, HAI0
OCMBICIIMTh WX T€OMETPUYECKUN CMBICII, TIOHUMATh pa3iinune MeXay HUMHU (IuddepeHuan - 3To
IJIaBHAs JIMHEHHAs 4YacTh mnpupameHus (QyHKuuu). TBepmo 3HaTh (Kak TaOIUIly YMHOMXKCHHS)
dopmynel  muddepeHIHPOBAaHUS ~ OCHOBHBIX  JJIEMEHTapHbIX  (YHKIUMH ©W  TpaBuia
nuddepennupoBanusi (Bce, KOHEYHO, HO OCOOCHHO NpaBWiIo AU(GEPESHIIMPOBAHUS CIIONKHOM
¢ynkuun). HeoOxomumo oOpaTHUTh BHUMaHHE Takke Ha OCOOEHHOCTH AudQepeHnrpoBaHUsSL
byHKIMI, 3aJaHHBIX B HEABHOM (¢opMe, NapaMeTpUYecKH, Ha TpUeM Jorapudpmuueckoro
Qg epeHIpOBaHusI.

CrnenyeT 4eTKo 3HaTh U YMETh MPUMEHSAThH AITOPUTM HCCe0BaHus QYHKIUN U TOCTPOCHUS
rpaduKOB: OIpeIelieHHe TOUYeK paspbiBa (M WX KIacCH(UKALUIO), aCHUMNTOT rpaduka
(BepTUKAIbHOMW, HAKJIOHHOM, TOPU3OHTAIBHOM), HEOOXOOUMBIE U JOCTAaTOYHBIC YCIOBHS
MOHOTOHHOCTH ()YHKIIMH, CyIIECTBOBAHUS JIOKAJHHOTO SKCTPEMyMa, MPOMEKYTKOB BBIITYKIOCTH U
BOTHYTOCTU (D)YHKIIUU U TOUEK Meperuoa.

[Tpu n3yueHnn TaHHOTO pa3zaena HeoOX0AUMO OOpaTHTh BHUMAHUE HA TO, YTO (PYHKIIUS IBYX
MEPEMEHHBIX UMEET HAIJISIIHBII TeOMETPUYECKHH CMBICI — 3TO IMOBEPXHOCTb B TPEXMEPHOM
npoctpancTBe. Hajo OCMBICTUTh MOHSATHS YaCTHBIX NMPOWU3BOAHBIX U MOJHOTO nuddepeHurana u
OCOOCHHOCTh HX BBIYHCICHUS, OBIAJETh TEXHUKOW BBIUMCICHHUS MPOU3BOIHBIX OT CIOXKHOU
(GYHKIIMM HECKOJIbKMX mepeMeHHbIX. CrenyeT oOpaTUThb BHMMaHUE Ha TO, 4TO Ul (QYHKIUH

L= Z(X, y) CMEIlIaHHbIE€ YaCTHbIE MPOU3BOJHBIE BTOPOrO TOPSAKA paBHBI MEXIy CcOOOil:
0°z 0’z
oxoy  oyox

JUis QYHKIIMM HECKOJIBKUX MEPEMEHHBIX CKOPOCTh M3MEHEHUS! (PYHKUHU B MPOU3BOJIBHOM
HalpaBJIEHUU XapaKTepU3yeTcs MPOM3BOJHONW 10 HANpaBJIEHHIO, a HauOOIblIas CKOPOCTh
M3MeHeHus: QpyHKuuu OyJeT B HallpaBJI€HMM BeKTopa rpagueHta. Cieayer oOpaTHUTh B 3TOW TeMe
BHUMaHME Ha HEOOXOJMMOE M JOCTaTOYHOE YCIIOBHS CYIECTBOBAHUS JKCTpeMyMa (DYHKLIUHU
HECKOJIbKUX NEPEMEHHBIX.

B uHTErpanbHOM MCUMCIIEHUH pelaeTcs 3a/1a4a, 0OpaTHOM TO, KoTopasi paccMaTpuBaiach B

madepPeHIHATLHOM HCUNCICHHH: He0OXOAMMO HaiTH mis jgamHoit ¢ymkumu | (X) Takyro

(reopema llIBapna), To ecTh nopsAA0K U depeHIpOoBaHUST HE UMEET 3HAUCHHUS.

(GYHKIUIO, MPOM3BO/IHASA OT KOTOpoW Obuta Obl paBHa 3agaHHON. VMHTerpupoBaHue QyHKIUH —
JIOCTaTOYHO CJIOKHBIM pa3fesl MaTeMaTHKH, OBIAJAE€Th KOTOPBIM MOXHO TOJBKO, €CIU CTYACHT
«BO3BMET» JOCTATOYHO OOJIBIIOE KOJIUYECTBO HHTETPAJIOB PA3HOIO THIIA.

Hano tBepio 3HaTh TabMUIly HHTETPAIOB OT OCHOBHBIX JIEMEHTApHBIX (DYHKIUI, OCHOBHBIE
METOJbl HHTErpUpPOBaHMSA (3aMEHa TNIEPEeMEHHOH, TMojBeAeHHE MoA 3HaK auddepeHnuana,
MHTETPUPOBAHUE MO YaCTSAM, MPHUEMBbl BBIYUCICHHUS WHTETPajioB OT PALMOHAIBHBIX JApoOei, oT
pa3HOro THUIla TPUTOHOMETPUYECKUX (PYHKIIN).

Hago ocMbIcIuTh €OUHCTBO TNOAXOAAa K IIOCTPOEHUIO OIpPEAEIEHHBIX, KpaTHBIX,
KPUBOJIMHENHBIX, TOBEPXHOCTHBIX MUHTErPAOB — MOCTPOEHUE HEKOTOPON MHTETPabHOM CyMMBI U
IIPEACIIbHBIN NIEPEXO/.

3HaTh TEOMETPUYECKUH CMBICT M OCHOBHYIO (DOpPMYITy BBIUMCICHHSI OIPEIEICHHbIX
uHTerpanoB — ¢opmyny Heiorona — JleiiOHuma, reomerpuyeckue U (U3NYECKHE MPUIOKECHUS
OIIPENICNIEHHBIX U KPATHBIX MHTErPAJIOB, YMETh HAXOIUTh IIOLIA b IUIOCKOU (PUTYpBI, AJTMHY KPUBOH,
00BEM U TIIOIIA/Ib TOBEPXHOCTH TEJ BpAIllCHUS.
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AynuTopHast caMOCTOATENNbHAsL PadoTa MO AUCHUIUIMHE BBITIOIHIETCS HA YYEOHBIX 3aHATHUAX
0J1 HEMIOCPEICTBEHHBIM PYKOBOJICTBOM IMPEMOABATEINS U MO €r0 33aJaHUIO.

BueayautopHass camocTrosiTeNibHas paboTa BBIOJHAETCS CTYAGHTOM 110  3aJIJaHUIO
npenoaaBartess, Ho 6e3 ero HermocpPeACTBEHHOTO Y4acCTHsl.

3aoauu camocmoamenvHoil padomul cmyoenma:

- pa3BUTHE HABBIKOB CAMOCTOATEIHHON yueOHOU paboThI;

- OCBOCHHE COJIEP>)KAHUS TUCLUILINHBI,

- yriyOJeHue coiepKaHusi U OCO3HAHUE OCHOBHBIX MOHSTUN JUCIMILIIUHBL

- ICTIOJIb30BaHUE MaTepHaia, COOPaHHOTO U MOJyYSCHHOTO B XOJI€ CAMOCTOSTEIIbHBIX 3aHATUI
1Utst 3 (PEeKTUBHOM MOATOTOBKH K 9K3aMEHY.

Buow eneayoumopnoii camocmoamenvHoil pabomoi:

- BBINIOJIHEHUE PACYETHO-TpapuUecKux padoT;

- IOATOTOBKA K 3K3aMEHY;

- IOATOTOBKA K CEMHUHAPY;

J1J1s BBITIOTHEHHMSI JTF0O0TO BUIA CAMOCTOSTEIILHON paboThl HEOOXOAMMO TIPOHTH CIICTyIOIIHE
STarbl:

- OIIPEJIEICHNE LIEJIU CAMOCTOSATENbHON pabOTHI;

- KOHKpeTHU3allus MO3HABATEeIbLHOM 3a7auu;

- CaMOOIIEHKA TOTOBHOCTH K CAMOCTOSITENTLHOU padoTe;

- BBIOOD aJIeKBaTHOTO criocoba AeiCTBUS, BEIYIIETO K PEIICHUIO 33/1a4U;

- IUTaHUPOBAaHUE PAaOOTHI (CAaMOCTOATEIBHON UITU C TOMOLIBIO IIPEN0/1aBaTeNs) Hal 3aJaHUEM;

- OCYIIECTBIIEHHE B TMPOIIECCE BBIMOIHEHUS CAMOCTOATEIbHOM pPabOThl CaMOKOHTPOJIIS
(MpOMEKYTOYHOI'O U KOHEUHOT'0) PE3YJIbTaTOB padOThl U KOPPEKTUPOBKA BBIMOIHEHUS paOOTHI;

- pedekcus;

- Ipe3eHTaIus padoOThI.

7/ MoH] OLIEHOYHBIX CPEACTB

B mporecce 00y4eHHsT MCTIONB3YIOTCS CIEAYIONINE OIEHOYHBIE (OPMBI CAMOCTOSITEITHHOMN
paboThl CTY/IEHTOB, OLIEHOYHBIE CPEACTBA TEKYILEro KOHTPOJS YCHEBAEMOCTH U MPOMEKYTOUHBIX
aTTeCTalUN:

- pacueTHO-Tpauyeckre padoThI;

- KOHTPOJIbHBIE PaOOTHI;

- TECTUPOBAHHUE;

- DK3aMeEH.

O1ieHOYHBIE CPEACTBA TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH BKJIIOYAOT KOHTPOJIBHBIE 33/IaHUS
WHAWBUAYAIBHO JJIS1 KXKI0TO 00yUaroIerocs.
B pesynbprare ocBOCHMS TUCIUIUIMHBI (MOTYJIsT) GOPMUPYIOTCS CIEAYIOMINE KOMITCTCHIIHH:

Koa komnerennuun | HamMeHoBaHMe KOMIIETEHIIMM BbINYCKHUKA

Crioco0OeH MpUMEHSTh €CTECTBEHHOHAYYHBIC U OOIIEMH)KEHEPHBIE
OIIK-1 3HAHUS, METOABl MATEMATHYECKOTO aHATN3a U MOJICIIMPOBAHUS B
poecCHOHANTLHOM e TENbHOCTH
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7.1 MeToabl KOHTPOJISI H OLEHUBAHMS Pe3yJbTAaTOB 00y4eHus!

/o

Bun xouTpons
pe3yJIbTaTOB
00yueHus

HanmenoBanmne
KOHTPOJIA
pPEe3yIBTATOB
o0y4eHus

Kpatkas xapakTepucTrka KOHTPOJIIS Pe3yIbTaTOB
o0yueHus

PacuetHo-
rpadudeckas
pabora

Tekymmit

OO0yuarommiics B TEeUEHUE
CaMOCTOSITENIbHO ~ BBITMIOJHSET Pl  pacuyeTHO-
rpagudyeckux paboTr 1o Teme pazxaena. Ilpum
MPOBEpPKE TIPEroIaBaTelb OICHHUBACT KadyeCTBO
o opmIIeHHS, TPABHJIBHOCTb PACUETOB.

cemecTpa

KoHntposbHas
pabora

Tekymmit

Pemienne KOHTPOJBHON pPabOTHI OCYIIECTBIISIETCS
Ha TMIOCJIEJHEM 3aHATHUM HW3Yy4aeMoro pasjena.
KonTposibHas pabora BBITIOJIHAETCS
WHIUBUJyalbHO  KaXAbIM  crygeHToMm. llpu
IIPOBEPKE IIPENOIaBaTEeIlb OLICHUBAET
PaBUIIbHOCTh IPOU3BEACHHBIX PACUETOB.

Tect

Texymmit

TCCTI/IpOBaHI/Ie IMPOBOAUTCS HA MMOCJICAHECM 3aHATHN
U3y4aeMoi TeMbl. TecTHpOBaHUE OCYIIECTBISAETCS,
aMb0 mNpu MOMOIIM KOMIIBIOTEPHOH CHCTEMBI
TECTUPOBaHUs, JMOO C  HCIOJIb30BaHUEM
BBIJIAHHBIX TECT-33JIaHU HA OYMa)KHOM HOCHUTEJE.
B pamkax TecTHpOBaHHs TPOBEPSETCS 3HAHUEC
TEOPETUUECKOM 0a3bl.

DK3aMeH

IIpomexyTOUHBIN

[IpomexxyTouHas arrectanusi OOYyYarOLIUXCSA B
(dbopMe HK3aMeHa MPOBOAMTCS IO pe3yibTaTaM
BBIIIOJIHEHUSI BCEX BHJOB YyueOHOW paboThl,
MIPETyCMOTPEHHBIX YYEOHBIM IJIAHOM IO JaHHOU
JUCLUIUINHE, TIPA 3TOM YUYUTBIBAIOTCS PE3YJILTATHI
TEKYILEro KOHTPOJS YCIEBAEMOCTH B TEYCHHUE
cemecrpa.  OLEHKa  CTENEHU  JIOCTH)KECHHUS
oOy4JarolMMuCsl  IUIAHUPYEMBIX  pe3yJIbTaToOB
o0yueHus o JUCLUIUINHE IIPOBOJUTCS
MIpenojaBaTesIeM,  BEAyLIIMM  3aHATHS 110
JUCLUIITIMHE METOJOM DJKCIEpTHOW oneHku. Ilo
WTOTaM  TNPOMEXYTOYHOM  aTrTecTallud IO
JUCLUIUINHE BBICTABIIAETCS OLEHKA «OTJINYHOR,
«XOpOLOo», «YIOBJIETBOPUTEIILHO» WU
«HEYJIOBIETBOPUTEIBLHO.

7.2 1Ikana M KPUTEPUH OLEHUBAHMSA Pe3yJIbTATOB 00y4YeHUs!

ITokazaTeneM olleHUBaHUS KOMIIETEHIIMM Ha PAa3JIMIHBIX 3Tallax HX (I)OpMI/IpOBaHI/I}I

ABIACTCA  JOCTHXKCHUC

JTUCIUTITNHE (MOJIYITIO).

O0y4aroIuUMHUCs TUIAHUPYEMBIX pPEe3yJbTaTOB OOydeHHUs IO

IToxa3zarTean

Kpurtepun onenuBanus

2

3

4

5

3HATh:
OCHOBBI
i depeHITMaILHOTO

OO0yyarommiics
JIEMOHCTPHPYET
[I0JIHO€ OTCYTCTBHUE

OO0yuarontuiics
JIEMOHCTPUPYET
HEIOJIHOE

OO0yuaronuiics
JIEMOHCTPHPYET
YaCTHIHOE

OOyuatrontuiics
JIEMOHCTPUPYET
MOJIHOE
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W HHTETPAITFHOTO
WCYUCIEHUS (PyHKIIH
OJIHOM ¥ HECKOJIBKHX

HWJIA HEJOCTATOYHOE
COOTBETCTBHE
CIEeYIOIINX 3HaHUM:

COOTBETCTBHE
CJEeIyIOIIMNX 3HAHUM:
OCHOBBI

COOTBETCTBHE
CIIEIYIOIIMX 3HAHUI:
OCHOBBI

COOTBETCTBHE
CIEeNYIOIINX 3HAaHUM:
OCHOBBI

MIEPEMEHHBIX, OCHOBBI muddepeHmaibHOro | muddepeHImanbHoro | auddepeHanIbHOT
BEKTOPHOTO U i epeHInanTbHOT0 | M HHTETrpajJbHOTO U MHTETPaJIbHOTO 0 W MHTETrpajIbHOTO
rapMOHHYECKOTO U MHTErpaJIbHOTO ucyucaeHust QyHKIUH | UCYUCICHHUS GYHKIMH | MCUHUCIICHHS
aHaIM3a, TCOPUU ucyuciaeHus! QyHKIUM | OJHOM M HECKOJIBKUX OJTHOM M HECKOJIBKUX (GYHKIMH OTHOU U
OOBIKHOBEHHBIX OJTHOI U HECKOJIBKHX NepeMEeHHBIX, NIepEeMEHHBIX, HECKOJIBKUX
muddepeHInanTbHbIX NIepEeMEHHBIX, BEKTOPHOTO U BEKTOPHOTO H NepEMEHHBIX,
ypaBHEHHI B 00beMe, | BEKTOPHOTO U TapMOHUYECKOTO TapMOHHUYECKOTO BEKTOPHOTO 1
JIOCTATOYHOM JUJISI TapMOHHUYECKOTO aHaM3a, TCOPUH aHau3a, TCOPHH TapMOHHYECKOTO
N3yYCHHS aHan3a, TCOPHH OOBIKHOBEHHBIX OOBIKHOBEHHBIX aHaIn3a, TCOPUH
€CTECTBEHHOHAYYHBIX | OOBIKHOBEHHBIX g depeHIraTbHBIX mddepeHnraTbHBIX OOBIKHOBEHHBIX
JTUCTIATUIAH Ha nuddepeHnnanbHBIX ypaBHEHHH. YpaBHCHHH. g pepeHITraIbHBIX
COBPEMEHHOM ypaBHEHUM. Honyckatorest ypaBHEHUH.
HAYYHOM YPOBHE. HE3HAYMTEIILHEIE CBo60oHO0
OLIMOKH, HETOYHOCTH, | OIEPHPYET
3aTpyIHEHUs pU NPUOOpPETEHHBIMU
AQHAIUTHYECKUX 3HAHUSMH.
olepanusix.
YMETh: OO0yuaromuiics He OO0yuatomuiics OOyuJaronmiics OO6yuatomruiics
HCIIONb30BaTh yMeeT Wi B JIEMOHCTPHPYET JEMOHCTPHPYET JIEMOHCTPHUPYET
MaTeMaTHUECKHil HEIOCTaTOYHOU HETIOJTHOE YaCTUYIHOE MOJTHOE
anmapar mpu CTETICHH YMEET: COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
M3ydeHHH HCTIOJIE30BaTh CIICIYIONINX YMCHUN: | CIEAYIOUINX YMEHHH: | CIEIYOLIIX
€CTECTBEHHOHAYYHBIX MaTEMaTHYCCKUNU HCIIOJIB30BATh HCIIOJIB30BATh YMCHUMU:
JVMCIHUIUTHH; CTPOHTH ammapar npu MaTeMaTHIECKUI MaTeMaTHIeCKUH HCTIOB30BaTh
MaTeMaTHICCKIe U3yYECHUH anmapar rnpu anmapar npu MaTeMaTH4eCKHi
MOJIeNH (PH3UIECKHX €CTECTBEHHOHAYYHbIX | M3YYCHHHU U3y4YCHUH anmapar rnpu
SBJICHU, XAMUYECKUX | AMCUHUIUIMH; CTPOUTH €CTECTBEHHOHAYYHbIX | €CTECTBEHHOHAYYHBIX | M3yYeHHUH
U TeXHHUYECKUX MaTeMaTH4ecKHe JICLUILIMH; CTPOUTh JUCUUIUIMH; CTPOUTD €CTECTBEHHOHAYYHBI
TIPOIIECCOB; MoJenH (HU3NYECKUX MaTeMaTHYecKHe MareMaTHYeCcKHue X JUCIHIUINH;
aHATH3UPOBATH SIBIICHU, XUMIYECKUX | MOAETH (HU3NICCKUX MozenH PUINICCKAX CTPOHTH
U TEXHHYECKHIX SIBIICHHUI, XAMIYCCKUX | SIBICHHUH, XHMHUYECKUX | MaTeMaTHIeCKHE

Pe3yJIbTaThl PELICHHUS
KOHKPETHBIX 337124 C
[ENBI0 TOCTPOCHUS
0oJee COBEPIICHHBIX
MOJETIEH;
aHAITM3UPOBATh
pe3yIbTATHI
IKCIICPUMEHTA,;
MPUMEHSITH METOBI
aHajau3a u
MOICTUPOBAHMS [IPU
peleHIH
npodeccnoHaTbHBIX
3ajad.

MPOLIECCOB;
aHAIU3UPOBATH
Pe3yJbTaThl PEIICHHS
KOHKPETHBIX 3a/1a4 C
ETIBEO TIOCTPOCHHSI
OoJiee COBEPIICHHBIX
MOJIETICH;
AHAITU3UPOBATH
PE3yIbTATHI
9KCIIEPUMEHTA;
MPUMEHSTH METOJIBI
aHanMu3a u
MO/JICITUPOBAHHUS TIPH
peLieHnu
po¢heCCHOHATHHBIX
3aja4.

U TEXHHYECCKHUX
MIPOIIECCOB;
aHAITN3UPOBATh
PE3yIBTATHI PEIICHHS
KOHKPETHBIX 33/1a4 C
LEJIBI0 TIOCTPOCHHUS
6oJ1ee COBEPIICHHBIX
MOJETICH;
aHaJIM3UPOBATh
pe3yIbTaThI
9KCIIEPHMEHTAa;
MPUMEHSTh METO/IbI
aHanmm3a u
MO/IETTMPOBAHHUS TIPH
penieHun
po¢eCCHOHATBHBIX
3a1ad.

JonyckatoTcs
3HAYUTEIbHbIC
OIMOKH, TPOSBIIACTCA
HEJI0CTATOYHOCTh
YMEHHUH, 10 sy
roKa3aTeJeH,
oOyuJaromuics
UCIIBITHIBAET
3HAYUTEIIbHBIC
3aTpyJHEHHS IPU
OTIePHPOBAHUH

M TEXHHYECKUX
MIPOIIECCOB;
aHaM3UPOBATh
Ppe3yNbTaThl PeIICHUS
KOHKPETHBIX 3a/1a4 C
HENBI0 TIOCTPOSHUS
6oJee COBEpPIICHHBIX
MOJEJIeH;
aHAM3UPOBATH
PE3YIBTATHI
SKCIIEPUMEHTA;
MIPUMEHSTh METOIBI
aHanu3a u
MOJICITUPOBAHUSI IIPH
peuieHuu
po¢heCCHOHATHHBIX
3a1ad.

‘YMeHust OCBOEHBI, HO
JIOTTYCKalOTCS
HE3HAYUTENbHbBIE
OIIMOKHU, HETOUYHOCTH,
3aTpyIHCHUS MIPH
AHATTUTHYCCKUX
onepauusx, NepeHoce
YMCHUH Ha HOBEIC,
HECTaHIapPTHEIC
CUTYAIIHH.

Mojenu HU3HYECKUX
SIBJICHUM,
XUMHUYECKHX U
TEXHUYECKUX
MPOLIECCOB;
aHaJIM3UPOBATh
pe3yJbTaThl
peuenus
KOHKPETHBIX 33/1a4 C
LEJbIO TOCTPOCHHS
Oostee coBepIIEHHBIX
MOJIEIIeH;
AHAJIU3UPOBATD
PE3yIbTATHI
9KCIIEPUMEHTA;
MPUMEHSTh METOIBI
aHaIM3a u
MOJICTTMPOBAHUS TIPH
peueHnn
npodeccrnoHaTbHBIX
3ajad.

CBoOoaHO
orepupyer
PUOOPETEHHBIMHU
yYMEHHSIMH,
NPUMEHSET UX B
CUTYaIUSIX
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YMEHHUSIMH TIPH UX
MIEpeHOCE Ha HOBBIC
CHUTYaIHH.

MOBBIIICHHOH
CJIO)KHOCTH.

BJa/IeTh:

HaBbIKAMHU
MPUMEHEHHUS] METO/I0B
muddepeHunpoBaHus
Y MHTETPUPOBAHHUS
(YHKIMHA, OCHOBHBIX
AHATMTHYECKUX U
YHCIIEHHBIX METOIOB
pemneHust
anreOpandecKux u
Qg depeHIraTbHBIX
YpaBHEHHUN U UX
CHCTEM.

OO6yuatommiics HE
BIazeeT
HEJIOCTaTOYHOM
CTETICHHU BIIAJICET
HaBBIKAMHU
MIPUMEHECHHUSI METOZOB
muddepeHnrpoBaHU
1 MHTETPHPOBAHHSA
(yHKUIHH, OCHOBHBIX
AQHAIUTHYECKUX U
YHCJICHHBIX METO/IOB
pereHus
anreOpanvecKux u

i depeHInanbHbIX
YPaBHEHUH U UX
CHCTEM.

501058 B

OO0yuaromuiics B
HEZ0CTaTOYHOU
CTETICHH BIIaJICET:
HaBBIKAMHU
MPUMEHEHHUS] METOI0B
muddepeHumpoBanus
Y UHTETPUPOBAHHUS
(hyHKIHA, OCHOBHBIX
AQHAINTUYECKUX U
YHCIICHHBIX METOJIOB
peLIeHns
anreOpanyecKux u
i depeHnanbHbIX
YPaBHEHHUH U UX
CHCTEM.
OOGyuaromuiics
UCTIBITHIBAET
3HAYUTEIIbHbIC
3aTPyAHCHUS IIPH
NPUMEHCHUHU HaBHIKOB
B HOBBIX CHTYalUsX.

Oby4atormmiics
YaCTHYHO BJIAJICET:
HaBBIKAMHU
MIPUMEHEHHST METOJIOB
i depeHInpoBaHUs
W MHTETPUPOBAHUS
(YHKIMH, OCHOBHBIX
AQHATUTHYECKNX U
YHCIIEHHBIX METONOB
peLICHUS
anreOpandeckux u
mddepeHnnaTbHBIX
YPaBHEHUH U UX
CHCTEM.

HaBwiku 0CBOEHBI, HO
JIOIYCKarOTCsl
HE3HAYUTEIIbHbIC
OINUOKH, HETOYHOCTH,
3aTpyIHEHUS pU
AQHATUTHYECKUX
oTiepanusix, nepeHoce
YMEHHH Ha HOBBIE,
HecTaHIapTHbIE
CHUTYAaIIHH.

OO0yuaromuiics B
MIOJTHOM 00BeMe
BJIaJICeT:

HaBBIKAMH
MIPUMEHEHHUS
METOJIOB
nmuddepeHunpoBanu
s M1 HHTETPUPOBAHMS
(GyHKUINH, OCHOBHBIX
AHATUTHYCCKHUX U
YHCJICHHBIX METO/I0B
pemeHus
anreOpandecKux u
i depeHmanbHbIX
YPaBHEHUH U UX
CHCTEM.

CBobGoxHO
MPUMEHSET
MOJTyYeHHBIC HaBBIKN
B CUTYaIHAX
MOBBILICHHON
CJIO’KHOCTH.

IIkana oueHUBAHUA IPOMEKYTOYHOM ATTECTALMHU: IK3AMEHA.

Ixama oneHUBaHUA

Omnucanue

OTJIINYHO

BoinonHensl Bce BuAbl y4eOHON pabOThl, NPESyCMOTPEHHBIE
yueOHbIM M1aHoM. CTYJEHT JIeMOHCTPUPYET COOTBETCTBHE 3HAHMH,
YMEHHUI, HaBBIKOB IPHUBEIECHHBIM B TaOJMIAX IOKa3aTessM,
OlepUpyeT NPHOOPETECHHBIMU 3HAHUSMM, YMEHUSIMH, HaBBIKaMH,
NIPUMEHAET WX B CUTyalUsAX IIOBBIIIEHHOW CJIOKHOCTH, HE
WCIIBITBIBACT  3aTPYAHEHUN TIPU  aAHAJIUTHUYECKUX  OIEpaLMiX,
IIEPEHOCE 3HAHWW M YMEHUM Ha HOBBIC, HECTAHIAPTHBIC CUTYAILUH.

Xoporo

BeimonHensl Bce Buabl y4eOHON paloThl, NpeaycMOTpEHHbIE
yueOHbIM  I1aHOM.  CTyZIeHT  JeMOHCTPUPYET  YacTUYHOE
COOTBETCTBUE 3HAHUH, YMEHMI, HABBIKOB MPUBEJICHHBIM B TaOiIMIIaxX
MOKa3aTessiM, ONEpUpPyeT MPUOOPETEHHBIMH 3HAHUSIMH, YMEHHUSIMHU,
HaBbIKaAMH, IPUMEHSET UX B CUTYalMSAX IOBBIIIEHHOW CIIOKHOCTH.
[Ipu sTOoM MOryT OBITH [OMYILIEHbl HE3HAUUTEIbHBIE OIINOKH,
HETOYHOCTH, 3aTPYAHEHUS IPA AHAIUTUYECKUX OllepalusiX, IEPEHOCE
3HaHUI M YMEHHI HA HOBBIE, HECTAHIAPTHBIE CUTYAlIUH.

VY 10BIIETBOPUTEIIHHO

Breimonuensl Bce BUABI y4eOHON pabOThI, TPETyCMOTPEHHBIE
y4eOHbIM TTaHOM. CTYJIEHT IEMOHCTPUPYET HEMOJIHOE COOTBETCTBHE
3HAHWUW, YMEHUH, HABBIKOB NMPUBEACHHBIM B TAOIUIIAX MTOKA3aTENSIM,
JOTTYCKAIOTCS 3HAYUTENBHBIE OIMMOKH, TPOSBISETCS OTCYTCTBUE
3HAaHWUW, YMEHWUW, HABBIKOB 10 psAy [OKa3aTelen, CTYIEeHT
HCHBITHIBACT 3HAYUTEIBHBIE 3aTPYAHEHHUS IIPU ONEPUPOBAHUU
3HAaHUSIMU ¥ YMEHUSIMU IIPU UX MIEPEHOCE HA HOBBIE CUTYAllUH.

HeynosnerBopurenbHo

He Bemomnen oauH wiu Oojiee BUIOB y4eOHOW pabOTHI,
MPEIYCMOTPEHHBIX y4eOHbIM IuIaHOM. CTyAeHT JEeMOHCTPHPYET
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YMEHHH,

HAaBBIKOB

MOJIHOC OTCYTCTBHUC HJIM HEAOCTATOYHOC COOTBCTCTBUC 3HaHI/If/'I,
IIPUBCJACHHBIM B Ta6J'II/II_[aX IIoKa3atTejsiM,
AOIYCKAOTCA 3HAYUTCIIbHBIC OH_II/I6KI/I, MMPOABIACTCA OTCYTCTBUC
3HaHHI>'I, YMCHHﬁ, HAaBBIKOB II10 pAOY HOK&S&TCJ’ICFI, CTYACHT HC MOKCT
OICpHUpoOBaTh 3HAHUAMHU W YMCHHUAMHU IIPU HUX NCPCHOCC HA HOBBLIC
CUTyalluH.

Ika/jia oueHMBAHUS TEKYLIEr0 KOHTPOJIS.

HaumeHoBanue KOHTPOJIsS
pe3yabTaTOB O0YUEHHUS

HIkama oneHUBaHUA

Onucanue

PacuerHo-Tpaduueckas
pabora

Otnuuno - Pabota cnana B
CPOK, pacueTHas 1
rpaduyeckas 4acTu
BBITIOJTHEHBI BEPHO, JINOO
UMEIOTCSl HEIOUEThI, He
BIIHSFOIIME Ha KOHSYHBIN
pe3yJbTar.

Xopouio - pacyeTHas 4acTh
BBITNIOJTHEHA BEPHO, B
rpaUYecKoi YaCTH eCTh
3aMe4yaHus

Y 10BIIETBOPUTENBHO - B
pacyeTHOi yacTu ecThb
3aMeYaHusl, METO]
BBINOJIHEHUS rpaduiecKoil
YacTH BHIOpaH BEPHBII
HeynoBneTBopuTenbHO - B
pacueTHOM U rpaduyecKoit
4acTsAX eCTh rpyOble
3aMeyaHusl.

3aganue Ha PI'P BeigaeTcs Ha
IIEPBOM 3aHSITHU
COOTBETCTBYIOLIETO pa3zena
JMCITATIIINHGBI U CAAETCS 110
OKOHYAHUH U3yUECHHUS
COOTBETCTBYIOLIErO pas3zena
mucnuIiuinHbel. PI'P noimkHbI
OBITh BBLIIIOJHEHBI U

0 OpMJIICHBI B COOTBETCTBHH C
TpeOOBAHUSIMHU METOANYECKUX
yKazaHui Kadeapol.

KonTponbhas padbota

Otnuuno - PaboTa BRICOKOTO
Ka4ecTBa, YPOBEHb
BBITIOJTHEHHS OTBEYAET BCEM
TpeOOBaHUSAM, TEOPETUUECKOE
coJiepKaHue Kypca OCBOCHO
MOJTHOCTHI0, 0€3 MpoOeIioB,
HEOOXO0IUMbIC TTPAKTHYECKUE
HABBIKH pa0OTHI C OCBOCHHBIM
MaTepuaioM chOpMUPOBAHEI,
BCE MPEITyCMOTPEHHBIE
pOrpaMMoil 00ydeHHs
y4eOHbIC 3a/TaHUS
BBITIOJTHEHBI, JIN0O HEKOTOPHIE
13 BBITIOJTHEHHBIX 3/ IaHUH
COJIepKaT He3HAUUTETIbHBIC
OILINOKHU

Xopouio - YpoBeHb
BBITIOJTHEHUS pabOThI OTBEYAET
OOJIBIIMHCTBY OCHOBHBIX

3ammuTa TeMBI BKIIFOYAET
pelieHue 3a1a4 B ayIMTOPUH B
TE€YEHUE OJIHOM Naphbl U
MPOXOJIUT MOCIIE U3YUCHUS
COOTBETCTBYIOLIETO

pazzaena. bunersl cocTosT U3
BOIIPOCOB, MO3BOJISIOIINX
OLIEHUTH C(HOPMUPOBAHHOCTD
KommereHuii. Ha oTBeThI
otBonuTcA 1,5 gaca.
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TpeOOBaHUH, TEOPETHUECKOE
coJiepkKaHue Kypca OCBOEHO
YaCTUYHO, HO MTPOOEIIBI He
HOCSAT CYIIECTBEHHOI'O
XapakTepa, He0OX0AUMBbIE
IPAaKTUYECKUE HaBBIKU
paboThI C OCBOCHHBIM
MaTepHajJoM B OCHOBHOM
c(opMHPOBAHBI, HEKOTOPHIE
BUJIbI 33/1aHUH BBITIOJIHEHBI C
omuOKaMHu.

VY 10BIETBOPUTEIBHO -
Teoperudeckoe coneprkaHue
Kypca OCBOEHO YaCTUYHO,
HEO0XOIMMBIE TIPAKTUIECKUE
HaBBIKU PaOOTHI HE
c(opMUpPOBaHBI,
OOJIBIINHCTBO
IPEIyCMOTPEHHBIX
MporpaMMou 3aJlaHui He
BBINIOJIHEHO; TIPU
JIOTIOJIHUTEIbHON
CaMOCTOSTEIIbHON paboTe Hal
MaTepHaJIoM Kypca BO3MOXKHO
MOBBIIIIEHNE KaYecTBa
BBITOJIHEHUS YUEOHBIX
3aJaHuN.
HeynoBneTBOpUTENBHO -
Teoperudeckoe conepkaHue
Kypca He OCBOEHO,
HEO0XOIMMBIE TIPAKTUIECKHE
HaBBIKU PaOOTHI HE
c(OopMHUPOBaHBI,
IpeIyCMOTPEHHBIE
IIPOrpaMMoOi 3a1aHus He
BBINOJIHEHBI

TectupoBanue no
IIPOMICHHOU TEME

Tect conepxut 20 3agaHuid,
MPaBUJIbHBIN OTBET Ha 1
3aJlaHuE COOTBETCTBYET |
6amty. Bpemst TectupoBaHus -
30 munyT. CTynenry
MIPEIOCTABIISIETCS JIBE
TIOTIBITKHU JIJTST TPOXOXKICHHUS
Tecta. MakcuManbHas OlleHKa
3a Tect - 20 6aioB. Tect
CUHMTAETCS YCIIEITHO
MIPOMICHHBIM, €CITH CTYICHT
nan He meHee 60%
MpaBUIILHBIX OTBETOB (Habpas
He MeHee 12 6amioB).

TectupoBanue
OCYIIECTBISIETCA, INOO IpU
MOMOIIY KOMITBIOTEPHOMN
CUCTEMBI TECTUPOBAHHUS, THOO0
C UCIIOJIb30BAaHUEM BBIJJAHHBIX
TeCT-3a/IaHul Ha OyMaKHOM
Hocurelne. Bpems
tectupoBanus 30 MuH. 3aTem
OCYIIECTBIISIETCS POBEPKA
TECTa K3aMEHATOPOM U
BBICTABJIIETCS OIIEHKA
COTJIACHO METOAMKHU
BBICTABJICHUS OLICHKH.
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7.3 OueHoYHbIE CPeICTBA

7.3.1 Tekyuii KOHTPOJIb
Komnnexkm 3a0anuii 014 eévinonnenus pacuemuo-cpagpuueckux paoom (PI'P)

Teopus npeaesos u nuddepennupoBanue GyHKIUN OTHOH NepeMeHHOM

1. Haiitu npenensr:

m(2—n)2—(1+ n)’ lim Jn+2-3/8n°+3

li
"> (14n)’ —(2-n)’ e Yn+54n
2 n’
Iim[zn +3] : Iimn(\/n2+1—n), "m(n—lojs"“.

n—w 2n2 +1 n—o el nal
2x% +11x +15 _4x?
m - _ Ilm T .
x—>-3 X+3 x=0 8in © 3X
Mt 5t . sin3x : 7
lim>—= lim (1-3x)™"
n>w 32 4 5" x=01 _ X X—>+0
0, xX<—-rx
2. UccnenoBarh Ha HEMPEPBHIBHOCTD U BBIMOIHUTH Y€PTEK: Y =<SINX, —7 <X <0
7, X=0

3. Haiitu npou3BoHYIO (QyHKIMU:

y=2(3xs+4xz_x_2). y = Inarcsiny1—e*,

1541+ x
tgx—ctgx |x= 1
y:arctgu. 3t
J2 o
=sin| —+t |.

y—ﬂ y =arctg? 1 sinin2x
3sin(12x +1) J1—2x2
y:arctgslnﬁ yz(«&)

X+2
. X3 —t t
sin(x—2y)+—=7x Xx=e'cost, y=e cost
y

4. CocTaBUTh ypaBHEHHs KacaTeJbHOM M HOpPMalld K JaHHOM KpHUBOM B TOUke ¢ abcuuccoil X, :

y=x2+8Jx—-32, x,=4.

1
5. TIpoBecTH 1OJTHOE HCCIe0BaHNe 1 ocTponTh rpaduk f (X)=x*+=
X
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(I’yHKIIHH HECKOJBbKHX NMEPEMECHHBIX
x* +3y?

1. HaiiTn yacTHbIE IIPOM3BOHBIC BTOPOIO IOPS/IKA, YOSAUTLCS, UTO 2y, =2 @ Z =
Xy

yXx

2

2. Haiitn rpamuent Gynkuun z = f(X,y) Br1ouke My(X,,Y,): Z= yT , M,(4,6).
X

3. HccnenoBath Ha 3KCTpeMyM GyHKIuI0 Z = X" —X+Y° +2Y .

HNuTerpupoBanue
Buruuciaurn HEOIIPEACJICHHbIC HHTEI'PAJIbI
dx _ X

_— x-27"dx, (X +1)e dx, [xcos3xdx, [e*cosxdx,

I 2(x+~/x I ‘[ j /
dx dx x+18 X+1 sin® x
- - R dx, X FtLgy S Xy
X2 —6x+18 x? +6x+5 (X=6)(x+2) X2 +3 cos’ x
Boiuncaurn onpeacjIeHHbIC I/IHTeraJIbI
7.6 i 1 dX 1 d
3sin ? x cos xdx, —— (x —1)e*dx,

g g\/l+3x g I xJ7+Inx’

5 dx 2 1+ x? <4 dx 1x? 42X
[——F—, ) dx, [———. [———dx

114++/3x-2 “p arctgx 1(3x+5) o X°+1

J3 3 2 7.6 1 X

jx—dx, [v4—x2dx, ISsinzxcosxdx , jd—

0 1+ X2 0 0 5 V143X

1 3
dx
(x —1e*dx, R —
'([ Jl. XVT+1In X

Heco6cTBeHHBIE HHTETPAJIbI
1. YKa)KI/ITe, KaKou u3 HCCO6CTB6HHLIX HUHTETPAJIOB ABJACTCA CXOLAIINUMCSH

T\/;dx, Tx’3dx, T\/;dx :
2. Beruncaute HUHTCrpajl, YCTAHOBUTL €T0 CXOAUMOCTD UJIN PACXOAUMOCTD J- 1

1 x?

3. BBIUHCITUTH WHTETPAJ, yCTAHOBHUTH €T0 CXOAMMOCTD WIIA PACXOAMMOCTD jln xdx
1

a dx
4. BBI'—II/ICJ'II/ITI) HeCO6CTBeHHBII/I I/IHTeraJI I— N YCTaHOBI/ITB €ro CXoanuMoOCTh Njin paCXOHI/IMOCTI).
X

dx
5 BBI‘—II/ICJ'II/ITI) HeCO6CTBeHHBII/I I/IHTeraJ'I J. 2 5 yCTaHOBI/ITL €ro CXoanMocCThb UJInN paCXOJII/IMOCTI).
-1

o0

6. Berancnuthb HUHTCrpall, YCTAHOBUTL €T0 CXOAUMOCTD HUJIN PACXOAUMOCTDb J-

—00

1+ x2

7. BbIYUCANTD UHTETPajl, yCTAHOBUTH €r0 CXOJAUMOCTb MU PACXOUMOCTh Iln Xax
1

8. BEIYHCINTE HECOOCTBEHHBIN HUHTErpal I , YCTAHOBUTB €0 CXOANUMOCTDb UJIU PaCXOANMOCTb.
1
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KparHble uHTErpaibl

1. I/IBMGHI/ITI) MOPSAIOK HHTETPUPOBAHUSI B IBOTHOM MHTETpasie

a j dx j £(x, y)dy, b. fdyzjyf (x, y)dx.
2X 0 \/V

2. Beunciure _U (10 — x* — y?)dxdy, D={(x,y)1<x<2, 0<y<2}.
(D)
3. Beruncauts

J'J' (12x7y* +16x°y* ) dxdy;

D: x=1, y=x , y:—\/;.

4. BeIUHMCIIUTH
[[(x? + y)dxdy, D — MHOMeCTBO TOUEK IUIOCKOCTH, OTPAHUYEHHOE JTMHUAMHU
(D)

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

5. Haiitu mmomaas Gurypel, orpaHUYeHHON TaHHBIMUA JTUHUSMHU y= 3/ X, Y= 4ex, y= 3 y= 4,
6. Haiitu nmnomaas Gurypsl, orpaHU4E€HHON TUHUSAMH Y = X2, y=—X+2

8. HaiiTi 00bem Tena, moydeHHoro BpameHueM Bokpyr ocu OY  (urypbl, orpaHUYeHHOM
maHmsMa Y =X, y=1, x=0.

9. Haiitu 00beM Teina, moiay4eHHoro BpamierueM Bokpyr oc OX ¢urypsl, orpaHu4eHHOM
JIMHUAMH Y = Xz, y2 =X.

Konmponvusie pabomot (npumeput)

Bapuant
1. I[Toctpouts rpaduk: y =3C0S2X

2. Haiitu npenensl:

5-n)’ +(5+n) . 1- . 3_ w2 _y_
( )2 ( )2 2)I|m—1 CZOSZX 3) Ilm); XZ X2
"> (5-n)"—(5+n) x>0 @2¢ _1 x=2 X° = 2X% + X — 2
WX -x-1 . (1+xcos 2x < :
4) lim———= 5) lim| ————= | 6) |Im(X—\/X2—X+l)
2 In(x-1) x-0{ 1+ XCOS X x>
-X, Xx<0

3. HccrenosaTh Ha HEMPEPHIBHOCTD U BBIMOMHUTB epTek: Y =4 X°, 0< X < 2

3, Xx>2
Bapuanrt
1. HaiitTi mpon3BOIHYIO Y,
a) y=arctg3ln£ 6) y=(«/§)
X+2
3
B) sin(x—2y)+x—=7x r) x=e"'cost, y=¢e'cost

2. Haiitu Iim(l— L J
x—>o| X arctgx
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,» 1
3. IIpoBecTy MoHOE UCCIIEIOBAHUE U TIOCTPOUTD Tpaduk f (X) =X"+—.
X
Bapmuanr.
ou 3
Nel. BoruncauTs npou3BOIHYIO IO HAIIPABIEHUIO 6_ Y HATH MOAYJIb BEKTOpA IPaJUEHTa IS
S

X
dyskmun U = 2Xy + T +7° B Touke A(6;9;1) B HanmpaBIeHHH, COCTABIAIOMEM C OCIMH

3 V1
koopauHar yrisl COSa = 7, cos f = 7, y<—.

2
No2. UccnenoBats Ha sxctpemyM ¢ynkimio Z = Xy(L— Ax% — 4y)-5.
. dz

Ne3. z=In(y—x*), x=+/sint, y=cost. Haiiu o
Bapuanr
Beruncants:

16 dx 2
1. 2. |(2x +1 In xdx .

!JE -2 I

3x* -4 sin’ 3x 2x -1

3. dx. 4, dx. 5. | ———=dx.

J‘x2+4x J-cosz3x '[«/4—2x—x2

1. BpuucIuThH HWHTCIpaJIbl:

+00

[xe™ I ——.

xe ™ dx .

1 In x

N300pa3uTh 007aCTh HMHTETPUPOBAHUS M HM3MEHHTh TOPSIOK HHTETPUPOBAHHS B MOBTOPHOM
UHTETpaje

Vas-x?
j dx J £ y)dy.

Beruucnaute mimomans ¢GUrypel, OrpaHUYEHHOW JUHUSMU
y=2-x>, y=x.
Bapuanm 3a0anuit mpenupoeounozo mecma.

3amaun
3
1 gacTh 1. y=sinlnx, y',y"—? 2. yzm, dy—? 3.
X

y =3x*+xe*,X,=2,aXx=0,1, ay—?

4. Haiitu npou3BoaHYyIO Y, !

a) y —5 Sin4 X—3 6) y — Xarctg7x
d X

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

5. Uccnenosats Ha sxerpemyM f (X)=(x— 3)2 (x—5).
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2x

6. HaiiTu untepBaabl MOHOTOHHOCTH Y =

3
7. Haiitu HanOoJbliee, HauMeHbliee 3HaueHue Gpyukmun f (X) = 3 —16X Ha oTpe3ke [—5; 1] .

8. [TocTpouTs KacaTenbHyO K rpaduky Gpyukiuu f (X) =3arccos x> B Touke X = % .

2 4acTh 9. Haiitu npenenst:
_ (3+n)*=(2+n)’ _ . 24 2%~ .
1 tim G 2N 1926 g iy X E2X3 105K
n—ow (2+n) _(1_n) x—0 p2¥ _1 x>-3 X° + BX° + 6X )H% tg3x
3 yacTh
0, x<-7&
10. HccnemnoBarh Ha HEMPEPBIBHOCTH U BBITOJIHUTD YepTexk: Y =1SiNX, —7 <X<0.
7, X=0
X3
11. ITpoBecTH MOJIHOE UCCACIOBAHKHE U MOCTPOUTH rpaduk f (X) =— k
X —
Konmponvnuie pabomut (npumeput)
Bapuanr
1. IlocTpouts rpaduk: y =3C0S2X
2. Haiitu npenensr:
2 2
. (5=n)"+(5+n . 1-cos2x X=Xt —x-2
1) tim! )2 ( )2 )lim=—2% 3) lim—— %
"= (5-n)"—(5+n) 0 g 1 2 X°—2X° + X2
> 1
. AIXT=x-1 . (14+XC0S2X ¥ .\ .. I
4) limY—" — 5) ||m(ijx 6) |Im(X— XZ—X+1)
2 In(x-1) x-0{ 14 XCOS X x>0
-X, Xx<0

3. HccrenosaTh Ha HEMPEPHIBHOCTD U BBITIONHUTB YepTesk: Y =4 X2, 0< X < 2

3, Xx>2
Bapuanr
1. HaiitTi mpon3BOIHYIO Y,
a) y=arctg3ln£ 6) y=(«/§)
X+2
3
B) sin(x—2y)+x—:7x r) x=e'cost, y=e'cost
y
2. Haiitn Iim[l— L j
x—>=( X arctgx

3. TIpoBecTH MOTHOE UCCTIEOBAHIE 1 MocTpouTh rpaduk f (X)= X"+ L
lp p P 2"
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Bapmuanr.

ou

Nel. BoruncnauTs Npou3BOAHYIO IO HAIIPABJIEHNUIO —— W HAUTH MOAYJIb BEKTOpA I'PajUEHTa AJIs

X
dyskmun U = 2Xy + T +7° B Touke A(6;9;1) B HanpapieHnH, COCTABIAIOMIEM C OCAMHU

6 V2
koopauHar yrisl COSo = 7, cos f = ?, y < E .

No2. ccrnenoBath Ha sxctpemyM ynkimo Z = Xy(L— Ax% — 4y)-5.

N3, z=In(y—x*), Xx=+/sint, y=cost. Haiim g—i

Bapuant
Brruncnurs:
2. j. 2x+1 lnxdx.
1
3x’ —4 sin 3x 2x—1
3 J‘x +4x . 4"-COS 3x 5.dex.
1. BbluucinuThs MHTErpaibl:
T)xe_”2 dx . T d

1 ex'»\/]nx.

N300pa3uth 001acTh MHTETPUPOBAHUS M HM3MEHUTH MOPAJOK HHTETPUPOBAHUS B TMOBTOPHOM
WHTETpaje

0 V25-x2
x I S (x5 )dy.
—4 0

Bbruucnute miomans (GUrypel, OrpaHUYEHHOM JIMHUSAMH

2
y=2-Xx", y=2Xx.
Bapuanm 3a0anuit mpenupoeounozo mecma.

3agaun

3.

3
1 gacTh 1. y=sinlnx, y',y"— 2. y= arcctg\&’ d
X

y =3x" +xe*,%X,=2,aX=0,1, ay—"?

4. Haiitu mpou3BOIHYIO Y,

a) y —5 S|n4 X__3 6) y — Xarctg7x
d X

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

5. UccnenoBars Ha skctpemyM f (X)=(x— 3)2 (x—5).

2x

6. HaiiTu nHTEepBaibl MOHOTOHHOCTH Y =
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3

y X
7. Haiftu HanGonbee, HanmeHbLIee 3uadenne Gyuxuun f (X)= 3 ~16x na otpeske [-5;1].

8. ITocTpouts KacatenbHyt0 K rpaduxy Qpyakuun f (X) =3arccos X* B TOUKe X = % .

2 4acThb 9. HaiiTu nipenensi:
_ (3+n) =(2+n)’ ) 2 _
P timCE) 22 120 gy XEE2XE3 105K
> (24n)° —(1-n) x>0 @2 _1 x>=3 X° +5X° +6X X_,%thX
3 yacTh
0, Xx<—x

10. HccnemnoBarh Ha HEMPEPHIBHOCTH U BBITOJIHUTD YepTex: Y =4SiNX, —7 <X<0.

7w, x>0

11. TIpoBectn nonHoe uccnezoBanye u noctpouts rpadux f (X)=— 7
X —

7.3.2 IlpomexxyToyHast aTTeCTaIus

Bonpocwt k 3x3ameny

[TonsiTue mepeMeHHON BEJIMYMHBI M 00JIACTH €€ N3MEHEHHSI. OIIK-1
MOHATHE (PYHKIIMOHAIBHOM 3aBUCUMOCTH, KiIaccuukaius GyHKIUH. OIIK-1
OrnpeziesieHUe U TUIIBI YUCITOBOM MOCIEA0BATEILHOCTH. OIIK-1
IIpenen uumcioBol mOCIEAOBATENBHOCTH. ApH(MeTHUECKUe oOmepanuu Haj OIIK-1
MIOCJIEZIOBATEIbHOCTSMH.

VYcnoBus CymecTBOBaHUS KOHEYHOIO IIpelieia YMCIOBOM IOCIEN0BATENBHOCTH OIIK-1
(teopembl Ko u Beiiepmrpacca).

BTopoii 3aMeyaTenbHbli Mpeied. OIIK-1
IIpenen ¢ynkuuu. Ompenenenus. ['eomerpuueckas MHTEPIpETALUsl MOHITUSA OIIK-1
npenena pynkuuu. CBONCTBA NPEEIIOB.

beckoHeyHO Malible, 6€CKOHEUHO OoblIne (PYHKIMH. OIIK-1
[TepBrIii 3aMeydaTebHbIN TPEAEI. OIlK-1
beckoHeyHO Maible BENMYMHBL. OKBHUBAJCHTHbIE OCCKOHEYHO Maible U HX OIIK-1
WCIOJIb30BaHWE IPU  BBIUMCICHUM MpenenoB. TalOnuma 3KBHUBAJIEHTHBIX
0ECKOHEUHO MAJIbIX.

HenpeppiBHOCTS QyHKIIUYM B TOUKE M HAa TPOMeEXyTKe. OHOCTOPOHHHE MPENIEbI. OIlK-1
Knaccudukanus Touek pa3pbiBa rpapuka.

CpoiicTBa (yHKIMH, HENmpephIBHBIX Ha oOTpe3ke (Teopembl Beiiepmirpacca, OIlK-1
bonbnano — Korm).

[IpousBonnas. I'eomerpuueckuit u  (QU3MYECKH CMBICI  MPOU3BOIHOM. OIIK-1
KacarenpHast 1 HOpMasb K IJIOCKON KPUBOM.

Tabnuia mpou3BOJHBIX OCHOBHBIX MJIEMEHTAPHBIX (DYHKIMH. OIIK-1
CBsi3pb  MEXIy CYLIECTBOBAHMEM MPOM3BOAHONM (yHKIMH B TOUKE U OIlK-1
HENPEPbIBHOCTHIO (PYHKIIMHU B TOM e TOUKE.

[IpousBogHas cyMMbl, MPOU3BEICHHS, YACTHOrO. [Ipom3BoaHast CIOXKHOU H OIIK-1
o0paTHOH (YHKIHUH.

[Tpon3BogHAs TapaMETPUIECKH 3aJaHHON (YHKIIUH. OIIK-1
[TpousBosHasi GyHKINH, 3aJaHHON HESBHO. OIIK-1
JuddeperunpoBanue cI0KHON MOKa3aTeIbHONW (DYHKIIHH. OIIK-1
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HuddepeHunpyemocTs. Huddepennman. I'eomeTpuueckuii CMBICIT OIIK-1
muddepennmana.

[TpousBoanbie U U GepeHIaIbl BRICIINX MOPSIKOB. OIIK-1
OcHoBHBIE TeopeMbl auddepeHuaIbHor0 ucYucieHus (teopema dDepma, OIIK-1
teopema Poiisi, Teopema Jlarpanxka, Teopema Koin).

[IpaBuno Jlonurass. OIIK-1
Muorowien Teinopa u ero cpoiictBa. @opmyina Teitnopa. OcTaToUHBIN 4ieH OIIK-1
dopmyiel Tetinopa B popme Jlarpanxa u [leano.

AcuMmnToTh rpaduka GyHKIHH. OIIK-1
OkctpemyM. Heobxoamumoe ycioBue 3KkcTpeMyma. OIIK-1
JlocTaTo4HBI€ YCIOBHS YKCTPEMYMa. OIIK-1
JloctaTouHoe yciioBue Bo3pacTanus (yObIBaHUs) QYHKITUH. OIIK-1
Haubonbiiee u HanMeHblllee 3Ha4eHUs PYHKIIUK Ha OTPE3Ke. OIIK-1
BrinykinocTs, BOTHYTOCTh, TOUKa meperuda. /locraTouHoe yciaoBHE BOTHYTOCTH OIIK-1
(BBIIIYKJIOCTH).

HeoOxoaumoe ycroBue Touku neperunda. JloctatouHoe ycinoBue neperuoa. OIIK-1
OO6mas cxema NOCTPOEHHUS U UCCIIEIOBaHMsI rpaduKa QYHKIHH. OIIK-1
Omnpenenenre U TeOMETPUYECKUI CMbICI (DYHKIMU ABYX MEPEMEHHBIX. OIIK-1
JIuHuM ypoBHS QYHKIUH JIBYX EPEMECHHBIX. OIIK-1
YacTtHble MPOU3BOAHBIE (PYHKIIMN HECKOJIBKUX MEPEMEHHBIX, UX OIIK-1
F€OMETPUUYECKUIN CMBICIT

@DYHKIMH HECKOJIbKUX NIEPEMEHHBIX, OHITHE MOJIHOTO U depenuana. OIIK-1
JuddepenunpoBanue CI0KHBIX GYHKIMI HECKOJIBKUX MEPEMEHHBIX. OIIK-1
[Ipon3BoiHBIE BBHICIINUX MOPSAKOB (PYHKIIMK HECKOJIBKUX EPEMEHHBIX. OIlK-1
Cwmemannsle npoussoansle. Teopema IlIBapna.

[TponzBoHast GYHKIIMN HECKOJIBKUX MIEPEMEHHBIX 110 HAMPABJICHHUIO. OIlK-1
[Ipon3BoiHas IO HAIPABJICHUIO U TPAJAUEHT CKAJISIPHOTO MOJIS. OIIK-1
OKcTpeMyM (PYHKIIMK HECKOJIBKUX NEPEMEHHBIX. OIIK-1
Heo6xonuMoe u 1ocTaTOYHOE YCIOBUS SKCTpeMyMa (DYHKIIUH JBYX OIlK-1
MIEPEMEHHBIX.

[TepBooOpasHasi, HeomnpeaeIeHHbIH nHTerpal. Tabauila OCHOBHBIX HHTETPAJIOB. OIIK-1
3aMeHa IEpeMEHHON U MHTETPUPOBAHME 10 YaCTSAM B HEOIIPEIETICHHOM OIIK-1
UHTErpae.

WHTerpupoBaHue ¢ HIOMOIIBIO OJBEIEHU 1101 3HaK Auddepennnana. OIIK-1
WHTerpupoBanue palMoOHaJIbHbBIX JPOOEH. OIIK-1
WHTerpupoBaHue 1o 4acTsM U 3aMEHA IEPEMEHHOM B ONIPEJICIIEHHOM MHTErpalle. OIIK-1
WHTerpupoBanre TPUTOHOMETPUYECKUX (PYHKINN, OCHOBHBIE TPHUEMBI. OIIK-1
WHuTerpupoBanue uppaoHaIbHbIX (QYHKITHH. OIIK-1
YHuBepcanpHasi TPUTOHOMETpPUYECKas! MOACTAHOBKA. OIIK-1
OmnpeneneHHBIN HHTErpal U ero cBoiicTBa. @opmyna Hetotona — JlelOnua. OIIK-1
[IpuiiosxeHns onpenesIeHHOro MHTerpajia K pelieHnIo FTeOMETPUYECKUX U OIIK-1
(bU3UIeCKUX 3a1a4.

Brluncnenue miomaaei ¢ NOMOIIbIO ONPENEIEHHOI0 HHTETpaIa. OIIK-1
Brruucnenue miomaayn v IMHBL KPUBOi, 3aJaHHON YPaBHEHUSMHU B OIlK-1
napaMeTpuueckoit popme.

Brruncnenue mionaay KpUBOJIMHENHOTO CEKTOPA B MOJSIPHBIX KOOPINHATAX. OIIK-1
Brrunciienne mmomaaeii B MPSIMOYTOJbHBIX M TOJSPHBIX KOOpAMHATaxX C OIIK-1
ITOMOUIBIO ONPEEIIEHHOr0 HHTErpaja.

BrrunciieHue JUIMHbBI 1YY ¢ TOMOUIBIO ONPEIeICHHOTO HHTErpasa. OIIK-1
Bpluncnenue JIMHBL 1y KPUBOH, 3aJaHHOM apaMETPUYECKHU. OIIK-1
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Brrurcnenne o0beMa Tesa BpaleHus ¢ TOMOIIBIO OMPEIeIICHHOT0 HHTErpaa. OIIK-1
Brrunciienue nmiomaan NoBEpXHOCTH Tejla BpalleHuUsl. OIIK-1
Hecob6cTBenHbIe MHTETpaANIBI IEPBOTO M BTOpOro tuna. [louaTus cxoqumocTu u OIIK-1
PacxoAMMOCTH HECOOCTBEHHOI'O HHTErpaia.

HecoOcTBeHHBIE MHTETPAJIbI OT Pa3PHIBHBIX (DYHKIIHAH. OIIK-1
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TumoBbie BApUAHTHI OUJIETOB
10 TUCLHUIIINHE «MaTeMaTHYeCKUd aHAJIN3»

MUWHHUCTEPCTBO OBPA3OBAHMS U HAYKU POCCUIMCKOM ®EJIEPALIMU
®EJIEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
VYUPEXJIEHWE BBICIIEI'O OFPA3BOBAHUS
«MOCKOBCKHUM MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWMH MOJUTEX)

Jucuuminmaa «MaTeMaTHYeCKHil aHAIN3)
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

1. TIlepBooOpa3zHas, HeolpeneaeHHbIH HHTEerpall. Tabn1ila OCHOBHBIX HHTETPAIOB.

dx
+/5-x
3. Haiitu rpaguent GyHKIuM Z = y\/x—y B Touke M, (1,4).

2. BoluncnuTh HeonpeneIeHHbI HHTETPal j N
—X

4. YKEDKI/ITC, KaKOf/’I nu3 HeCO6CTBeHHBIX I/IHTeraJIOB ABJIACTCA CXOOATTNMCS
o0 o0 o0
j Jxdx, jx‘sdx, j Vxidx.
1 1 1

5. HaiiguTe sKcTpeMyMbl U TOUKH Tleperuda Gpynkiuu Y = (X —1)e™.

MUHUCTEPCTBO HAYKHU U BBICIIET'O OBPA30OBAHNS POCCUNCKON
®EJEPALINU
®EJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
VUYPEXJIEHWE BBICIIIETO OBPA3OBAHUS
«MOCKOBCKUM MOJUTEXHUYECKNN YHUBEPCUTET»
(MOCKOBCKHWH MOJINTEX)

Kypc 1, cemectp 2
IK3aMeHAIHOHHBIN OusteT Ne 1

1. HecoOcTBeHHBIC HHTETPATIBI MEPBOTO U BTOPOro THma. [[OHATHS CXOAMMOCTH U PACXOTUMOCTH
HECOOCTBEHHOTO MHTErpaa.
2
1+t% y= 1+t3

2. Haiitu npou3Boany0 QyHKIMH, 3aJaHHON ApaMETPUUECKU X =
3. MccrmenoBath Ha SKCTpeMyM GYHKIMIO Z = X° — X+ y> + 2V,

7.6
4. BBIYHCIHTH ONpeeIeHHBINA HHTETrpall j35in 2 xcos xdx.
0

5. Haiiti 06beM TeIa, MONyY4eHHOTO BpaieHrneM BOKpyT ocd OX (Gurypsl, orpaHuueHHOM
3
maHMaMu Y =X, y=1 x=0.

J1y14 mpoBeieHrs MPOMEKYTOYHOI'O KOHTPOJISl 3HAHUHN CTYIE€HTOB B TUCTAHIIMOHHOM (popmaTe
B pa3paboTaHHbIX Kadenpoi «MareMaTuka» OHJIalH-KypcaX UMEIOTCS UTOTOBBIE TECTHI.



