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Pabouas nporpamMva JHCHHIUTHEBI «MaTreMaTH4eCKHi aHaIH3 B arPOHHKEHEPHH» COCTaBlICHA
B COOTBETCTBHH ¢ TpeboBanusMH DelepaTbHOr0 rocy1apcTBEHHOTO 00pa3oBaTeIbHOI0 CTaHaapTa
Bbicmero obpasosanus (®I'OC BO), yrepkaeHHOro npHkasom MuHHCTEpcTBa 00pasoBaHHs H
Hayku Poccmiickoii ®@enepamun 20.10.2015 r. Ne 1172. Pabouas mporpamma npeJHa3sHa4eHa Ui
MOArOTOBKH  OakanaBpa 1o  HampaBieHuio  35.03.06 Arponmmxenepus, mnpoduIb—
JeKTpoobopyI0BAHHE H 3 IEKTPOTEXHOJIOTHH.
Hacrosmias pabouas mporpamMva AHCIHIUIHHBI COCTaBj€Ha B paMKaX OCHOBHOH mpodeccHo-
HanbHOM obpasosarensHOi nporpamMbl (OITOIN) # y4HTBIBaeT OCOOEHHOCTH OOyYeHHs NpPH HHK-
TO3HBHOM 00pa30BaHMH JIHI] C OrPAHHYCHHBIMHA BO3MOKHOCTAMH 370poBbd (OB3) u HHBANHIOB.

CocrauTens — crapmmii npenoaasarens Ckpunka C.A.

Pa6ouas nporpaMMa JACUMILUTHEB! 00CYXK/IeHa Ha 3aceaHnH Kadeapsl «MaTreMaTHYeCKHe H
€CTeCTBeHHOHAYYHbIC JHCIHTLTHHED

«05» despans 2018 r. (mpoTtoxon Neb).

3as. kadeapoii «MaTreMaTHIECKHE H CTeCT-
BEHHOHAYYHbIE JUCIHILTHHBDY, dg :
JIOKTOpP TEXHHYECKHX HayK, mpodeccop

E.M. Bacapsirusa

PaGouas mporpaMma JHCIHIUTHHBI OJ00p€Ha METOIMYECKOH KOMHCCHEH 3HEpreTH4ecKoro
(daxyabreTa

«07» despans 2018 r. (mpoTokon Ne9).

Ilpeacenarens METOAHIECKOH KOMHCCHH
JHepreTHyYecKoro (axkyibrera, B.A. 3axapos
KaHIA/IaT TEXHHYECKHX HayK, IOLEHT

,
//a'@f‘gﬁf/ E.JL JleGenesa

Jlupexrop Hayuroi 6ub1HoTexH
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[Tnanupyemble pe3ynbTaTbl O0y4eHHs IO JUCLMILIMHE, COOTHECEHHbIE C IJIaHUpYe-

MbIMHU pe3ysbraTamu ocBoeHust OITOI1

1.1. Ilenp u 3aga4u AUCUUTLIAHBI

1.2.  Ilnanupyemsbie pe3yabTaThl 00yUSHHS MO JUCHUIUIMHE (TTOKa3aTenu chopmu-
POBAHHOCTU KOMIIETEHIUIN)

Mecto qucuumiuHel B ctpykrype OITOIT

O0BeM AUCIUIUTMHBI U BUJIBI YIEOHOU pabOThI

3.1.  Pacmpenenenue o0bemMa AUCUUIUIMHBI IO BUAAM y4eOHOW paboThI

3.2.  Pacmpenenenue yueOHOTO BpEMEHH IO pa3zeiiaM U TeMaM

CTpyKTypa U collepKaHnue JUCIUTLTTHBI

4.1. CopeprkaHu€ TUCIUTIIUHBI

4.2.  CopepxaHue JCKIUH

4.3. CopepxaHnue J1a00paTOPHBIX 3aHATHI

4.4. CopepxaHue NPAKTUUECKUX 3aHATUN

4.5. Bunsl u coepkaHue caMOCTOSITENbHOM paboThl 00y4arOIIUXCs
Y4eOHO-METOAMYECKOE 00CCIICUeHIE CAMOCTOSATEILHOU PAOOThI 00YJaOIIUXCSI TT0
JTUCIUTLINHE

@DOH/T OLIEHOYHBIX CPEJICTB IS IPOBEICHUS MPOMEKYTOYHON aTTeCTaIllii 00yJaro-
HIUXCS TI0 JTUCIHUILTAHE

OcHOBHasI ¥ JIOTIOJTHATEIIbHAS Y4eOHAas JINTepaTypa, HeoOXouMast Il OCBOSHUS JIHC-
[UTUTHHBI

Pecypchl nHpOpMAIIOHHO-TEIICKOMMYHUKAIIMOHHOU ceTH «HTepHeT», Heo0X011-
MBI€ JUIS1 OCBOCHUS JTUCIUTLINHBI

Metoanueckue ykazaHus JJisg 00y4arolmuxcsi 0 OCBOCHUIO JUCIIUTUIMHBI
HupopmalinoHHbIE TEXHOJIOTUHU, UCIIOIb3YyEMbIE TIPU OCYIIECTBICHIUH 00pa3oBaTelb-
HOTO MpoIiecca Mo JUCIUILINHE, BKITF0OYAast IePEUYeHb MPOrPAMMHOTO O0ECTICUeHUS 1
MH(OPMAILIMOHHBIX CIIPABOYHBIX CHCTEM

MarepuanbHO-TeXHUYECKass 0a3a, HeOOXOoauMast ISl OCYIIECTBICHHS 00pa30BaTeb-
HOTO TIpoIliecca Mo JUCITUIINHE

HunoBarnmonHbie (hOpMBI 00pa30BaTEIBHBIX TEXHOJIOTHI

[Tpunoxxenue Nel. DoHA OIIEHOYHBIX CPEACTB ISl TEKYIIIETO KOHTPOJS YCIIEBAEMOCTH
Y TIPOBEJICHMSI POMEKYTOYHON aTTeCTAIMH 00yUJaIONIUXCS MO TUCITUTUIHHE

Jlucr perucrpaunu M3MEHEHUN
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1. Tlnanupyemble pe3yabTaThl 00yUYeHHsI 10 TUCIHUILIHHE,

COOTHECeHHbIE ¢ IJIAHMPYEeMbIMHU pe3yJbTaTtamu ocBoeHusi OITOIT

1.1. Heab 1 32124 JUCUMILIHHBI

bakanaBp mo HampasiaeHuto noArotoBku 35.03.06 ArpouHKeHEpHs TOJDKEH OBITh IMOJATOTOB-
JIeH K CIEAYIOMIMM BHJaM NMpOo(eCcCHOHAIBHOM AEATENIbHOCTU: HAYYHO-HCCIIEI0BATENBLCKOM; Mpo-
€KTHOI; MPOU3BOICTBEHHO-TEXHOJIOTUYECKON; OpraHN3alMOHHO-YIIPABICHYECKOM IS TEIbHOCTH.

Heap AUCHUNIMHBI — CPOPMUPOBATH Y OOYUAIOIIUXCS CUCTEMY (yHIaMEHTAIBHBIX 3HAHUN
[0 MaTeMaTU4YeCKOMY aHaINU3y, HEOOXOIUMBIX AJI MOCIEAYIollel MOArOTOBKM OakajaBpa, CIO-
COOHOTO TPUMEHATH MATEMaTHYECKHUE METOJbI B PEIICHUH MPAKTUYECKUX 3a7ad CeIbCKOXO3sii-
CTBEHHOT'O ITPOU3BOJICTBA.

33)13'1]/] AUCHUITIINHBI

3agauu AUCHMILINHBI

— U3Y4YUTb OCHOBHBIE MOHATHS M METOJbl MAaTEMaTHYECKOI'0 aHAJIM3a HEOOXOIUMBbIE AJIS pe-
LICHUS TEOPETUYECKUX U IIPAKTUYECKUX 3a/1a4;

— (opmupoBaTh YMEHHUS CaMOCTOSITEJIbHO U3ydaTh YUYE€OHYIO U HAaydyHYIO JIUTEpaTypy MO Ma-
TEMATHKE U €€ IPUII0KECHUAM;

— Ppa3BUBATH JIOTHYECKOE U aITOPUTMUYECKOE MBILLIICHUE;
— MOBBILIATH OOIMIMNA YPOBEHb MATEMATUYECKOUN KYIbTYPBI;
— (opmupoBaTh HaBBIKM MaTEMaTHUYECKOI'O HCCIIEIOBaHMUS IPUKIAJHBIX BOIPOCOB C IOMO-
LIBI0 METOJIOB MaTEMaTU4YECKOT0 aHAJIN3a, YMEHUS HUCIIOIb30BATh MAaTEMAaTUYECKUE METOIbI

U OCHOBBI MaT€MaTHUYECKOr0 MOJIEIMPOBaHMs B MPUKIAIHBIX 3ajjauax Oynyueil npodeccu-
OHAJIBHOU JEATEIBHOCTH.

1.2.

POBAHHOCTH KOMIIE€TEHIIUI1)

[Inanupyemble pe3y/bTaThl 00yUeHHs 0 JUCHHUILINHE (MoKa3aTe/n chopMu-

[Inanupyemsle pe-
3yJbTaThl OCBOEHUS

[Tnanupyemsle pe3ynabTaTbl 00ydeHus no gucuuminae (3YH)

OI1OIT
3HAHUS YMCHHSI HABBIKU
(komreTeHITHH)
OIlK-2 O6yuatomuiicst momkeH | OOydaromuiicss  g07a- | OO0y4aromuicst JoJKeH

CIIOCOOHOCTH K HC-

3HaTb. OCHOBHBIC ITIOHA-

’KCH YMETh. HCIIOJIb30-

BJIQJICTh. HAaBBIKAMU HC-

MOJIb30BAHUIO OC- | THSI M METOJBI MaTeMa- | BaTh MaTeMaTUYeCKHUW | OJb30BaHUA MaTeMa-
HOBHBIX 3aKOHOB | THUECKOTO aHaju3a, | anmapaTr s pelIeHUs | THYECKOro  ammapara
€CTeCTBEHHOHAYY- | KOTOpbIE HEOOXOIMMEI | 3a/1a4 C TPUMEHEHHEM | s pa3paboTKu Mate-
HBIX TUCUMIUIMH B | JJI1 IPUMEHEHUS 3aKO- | OCHOBHBIX 3aKOHOB | MaTHYECKUX  MOJeNeit
npoeCCHOHATTFHON | HOB €CTECTBEHHOHAYY- | €CTECTBEHHOHAYYHBIX | MPOIECCOB W SIBICHUH,
JesTeNbHOCTH HBIX  JMCUMIUIMH B | JUCLUIUIMH B Tpogec- | pereHus NpakTHIeCKuX
npodeccroHanbHOM CHOHAJIbHOW  JlesATeNb- | 337a4 NpodecCHOHab-
NesITeTbHOCTH- HOCTH — HOU NesITeIbHOCTH-

(b1.B5.25 -3.1) (b1.5.25 -V¥.1) (b1.5.25 -H.1)
OIIK-4 OOyuatonmiics 1omker | OOyuarouiics 10I- OOyuaromuiicss T0HKeH

CIOCOOHOCTB pe-
1aTh UH)KEHEPHBIE
3aJ]auM C UCTIOIh30-
BaHHWEM OCHOBHBIX
3aKOHOB MCXaHHWKU,

3HaTh: (yHIAMEHTAIb-
HbIE OCHOBBI Kypca Ma-
TEMATUYECKOTO aHaJIH-
3a HEOOXOIHMMbBIE IS
peIHeHI/ISI I/IH)KeHepHI)IX

KCH YMCTh: IPUMCHATH
MaTeMaTHYeCKHUH arl-
mapat J4Jid pCIICHUA
TUTIOBBIX HHKCHCPHBIX
3aaa4 ¢ UCII0JIb30BaHH-

BJIAJIETh: HaBBIKAMH I10-
CTPOEHUsI MaTeMaThye-
CKMX MoOJelIed WHXKe-
HEpPHBIX 3aJay C MucC-
MOJIL30BaHHEM OCHOB-
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AJNIEKTPOTEXHUKH, | 3a]1a4 C UCIIOJIB30BaHU- | €M OCHOBHBIX 3aKOHOB | HBIX 3aKOHOB MEXaHH-
THJPABIUKHU, TEP- | €M OCHOBHBIX 3aKOHOB | MEXaHHKH, dJICKTPO- KH,  DJICKTPOTEXHHKH,
MOJMHAMUKH U T€- | MEXaHWUKH,  DIIEKTPO- | TEXHUKHU, TUAPABIUKH, | TUAPABIMKH, TEPMOJIH-
JoMaccooOMEeHa | TeXHHKH, THIPABIUKH, | TEPMOJAUHAMUKU U HAMHUKU ¥ TEIIOMAcCO-
TEPMOJIUHAMUKHU U | TeIIOMaccooOMeHa- oOMeHa-
TEIIOMaccoOOMeHa- (b1.B.25 -V.2) (b1.5.25 -H.2)
(Bb1.B.25 -3.2)
[K-2 OOyuarommiics gomwkeH | OO0ygarommiicss  g0a- | OOydaromuiicss T0KeH
TOTOBHOCTB K y4a- | 3HaTh O YHCJICHHBIX | )KEH YMETh peIIaTh | BJaJeTh HABBIKAMH I1O-
CTHIO B IIPOBEJICHUHU | METOJ[aX pacyera ypas- | JudQepeHIraIbHbIe CTPOECHUS rpaduKoB
WCCIIC/IOBAHMI pa- | HEHUH COCTOSIHHSI CH- | ypaBHEHHsI  rpadude- | QyHKIUH TreoMeTpuye-
00YMX M TEXHOJO- | CTEM M MOJITOTOBKH JUISl | CKHMH METOJIaMU CKUMH METOJIaMU
THYECKUX Iporiec- | pemeauss >tumu meto- | (B1.5.25 -V.3) (b1.B.25 -H.3)

COB MalllMH

JaMH
(51.B.25 -3.3)

2. Mecto aucunmimmHbl B ctpykrype OIIOII

JuctumumHa «MaTemMaTu4eckuil aHajan3 B arpOMH)XEHEPUN» OTHOCUTCS K 0a3zoBoii vactu bioka 1

(b1.5.25) ocHOBHOW npodeCCHOHATBHON 00pa3oBaTEIbHON MPOrPaMMbI
ArponHXeHepus,

OakayaBpuaTa IO

HaIpaBJICHUIO

3HeKTp0060py,I[OBaHI/IC H JICKTPOTCXHOJOI'MHU

IIOATrOTOBKH

35.03.06

aKaJeMU4eCKOro
npoduis —

Pa3nesibl AMCUMIUIMHBI M MEKTUCHUILIMHAPHBIE CBSI3M € 00ecTeYnBaOIMMH (MpeIecTBy-
OIUMH) U o0ecriedyuBaeMbIMH (NOCIEAYIONMMHE) JUCHUNIIMHAMU

HaumenoBanue odec- dopmupyemMble KOMIICTCHIIHA
MeYMBAKOIINX (TIpe]I-
Ne LIECTBYIOUINX) U
n/m | obecrieynBaeMbIx (110- Pasnen 1 Paznen 2 Paszgen 3 Pazgen 4
CJIETYIOIINX ) TUCIIH-
TUTHH, TPAKTHK
[IpenmecTByromuye TUCIATIITHBI
1. | MaremaTuka OIIK-2 OIIK-2 OIIK-2 OIIK-2
[Tocneayronue TUCHUTIIMHBI
2 Teopernueckas mexa- OIIK-4, OIIK-4, OIIK-4, OIIK-4,
" | HHKa [1K-2 I1K-2 [1K-2 [1K-2
3. | DnekTpoHuKa OIlK-4 OIlK-4 OIlK-4 OIlK-4
Teopernueckue ocHO- OIIK-4, OIIK-4, OI1K-4, OIIK-4,
BbI 3JIEKTPOTEXHUKHU I1K-2 [1K-2 ITK-2 ITK-2

3. O0bém ucUMIVIMHBI M BUABI YU4eOHOil padoThI

O0beM aucHUIUTUHBI cocTaBiseT 7 3adeTHbIX enuuull (3ET), 252 akamemnyeckux daca (ma-
nee yacoB). JlucuuninnHa usydaercs B 2, 3 cemecTpax.

3.1. Pacnpenesnenne o0beMa IMCUMILIMHBI IO BUIAM YUeOHOIl padoThI

Bun yueGHO# paboTh

KoanuectBo yacoB

KonTakTHas padora (Bcero)

112




Bun yueGHO# paboThI KoanuectBo yacos
B Tom uucne:
Jlexumu (JI) 48
ITpaktrueckue 3austus (I13) 64
JlaGoparopusie 3ansaTus (J13) —
CamocrosiTenbHasi pagora odyuaronmxcsi (CP) 88
Kontpoab 36
Hroro 236
3.2 PacnpenesieHne yueGHOro BpeMeHH MO pa3jiesiaM U TeMaM
B TOM 4HUCIIE
KOHTaKTHas pa-
No Bcero 60Ta 2
TeMLL HaunmeHoBaHue pa3ziesioB U TeM 4ACOB é
CP| Z
J | J3 | 113 S
1 2 3 4 5 6 7 8
Paznen 1. luddepennmanbaoe 1 HHTErpaTbHOE UCUUCIICHHUS
(GYHKIMS OJJTHOW IEpEMEHHON
11 I[I/I(l)(l)epeHHI/IaJH)H“OG ncuncIeHue ¢byHKIMN OJ1- 29 14 i 10 | 5 X
HOW NepeMEeHHOI
1.2. HeonpenenenHslil nHTErpan 19 4 - 10 | 5 X
1.3. OnpeneneHHblil HHTETpaj 16 6 6 4
Pa3nen 2. ®yHKIMN HECKOJIBKUX NEPEMEHHBIX
21, HuddepennnanbHoe ncuucaeHne QyHKINN He- 16 4 i 8 4 X
CKOJIBKHUX NTEPEMEHHBIX
2.2. KpaTHble 1 KpMBOJMHENHBIE HHTETPAJIBI 36 6 - 10 | 20
23 DneMeHTsl Teopun (GYHKLIUU KOMILJIEKCHOTO T1e- 8 8
PEMEHHOTO
Paznen 3. Teopust nuddepennnanbHbIX ypaBHEHUN
3.1 Juddepennunanbable ypaBHEHHS 40 8 - 12 | 20
3.2. | Cuctemsl tuddepeHaIbHbIX YpaBHEHUN 10 - - - 10
Paznen 4. Paanl
4.1. YucnoBble U QYHKIIMOHAIbHBIE PsIIbI 36 6 - 10 | 20
4.2. TpuronomeTpruyeckue psasl 12 12
KoHTpob 36 X - X x | 36
Hroro 236 48 - 64 | 88 | 36

4. CTpyKTYpAa M cojiep:KaHue TUCIHUINIUHbI

4.1. Copep:xanue I CUUIIMHBI

Pa3nea 1. luddepeHnuanbHoe M1 HHTErpajabHOe HCYUCICHUS (PyHKIMS OJHON NepeMeHHOoi




JAnddepennuanbuoe ucuncjieHne GQyHKIUU OTHOH NepeMeHHOM

3amauu, NpUBOASIIUE K MOHATHIO Ipon3BogHON. OnpenencHue npou3BoaHou. [lonsarue ¢pyHk-
uuu, tuddepeHupyeMoit B Touke, quddepennnan GyHKIIMU U €ro reoMmeTprudeckuii cMmpici. [Ipo-
M3BOAHAs (DYHKIIMM, €€ CMBICI B Pa3JIMYHBIX 3aqadax. [IpoM3BOJHBIE OCHOBHBIX 3JIEMEHTAPHBIX
dbynkumii. [IpaBria HaxoxaeHus Tpou3BOAHON U nuddepennmana. [IpousBoaHas cioxHOU U 00-
parHoit ¢ynxiuu. MuBapuantHocTh hopMmbl nuddepennmana. [Ipumenenne muddepenunana x
npUOIMKEHHBIM BbuncieHusaM. JJuddepenpoBanne GyHKINH, 3alaHHBIX HESIBHO, IIapaMeTpHuye-
cku. Touku skctpemyma ¢ynkuuu. Teopema @epma. Teopemsr Posuts, Jlarpamka, Komm, ux npu-
MmeHeHue. [Ipasuiio Jlonurans ans packpblTis HeonpeaenaEHHocTel. [IpousBoansie u nuddepenu-
aJibl BBICIIMX TOPsiIKOB. HemHBapuaHTHOCTH (hopMbl auddepeHnnanoB BHICIINX MOPSAKOB. Y CIO-
BUS MOHOTOHHOCTH (QYHKLIMH. ODKCTpeMyMbl (YHKIMH, HeoOxoxumoe ycioBue. JlocTaTouHble
ycnoBus. OTbICKaHHE HaUOOJBIIEr0 U HAMMEHBILETO 3HaYeHUN QyHKUIuH, 1uddeperunpyemoii Ha
uHTepBasie. lcciaenoBaHue BBINYKJIOCTH W BOTHYTOCTH rpaduka (yHxuuu. Touku mneperuoa.
Acumnrotsl rpadpuka QyHkiuu. IlonsTine o6 acuMmnroTudeckoMm pasznokenuu. OOmas cxema uc-
clieZIoBaHUs (PYHKLMHU U IIOCTPOEHU rpauKa [0 XapakTepHbIM ToUYKaM. BekTop-dyHKius ckansp-
Horo aprymenTta. l'omorpad. Ilpexen n HempepbBHOCTh BekTOp-(hyHKIMH. nuddepeHnupoBanne
BEKTOP-(YHKLUH, MEXaHUYECKHH U T€OMETPUUECKUI CMbUI IPOU3BOIHON BeKTOp-QpyHKIuu. [Ipu-
noxeHus K mexanuke. Jnddepenuuan nyru KpuBoil 1 ero reoMmerpudeckuii cMpici. CpenHsis Kpu-
BH3HA KPUBOM M KpUBU3HA B TOUKe. Paguyc v LeHTp KpUBHU3HBI.

HeonpenesieHHblid HHTErPaJI

[lepBoobOpasnas. HeomnpeneneHnuslii uHTErpail U ero cBoiicrBa. Mcnonb3oBaHue TaOiMIBI OC-
HOBHBIX MHTErpajsioB. MeTo bl MHTEIPUPOBAHMS: HHTETPUPOBAHUE 3aMEHON NEPEMEHHOH U Mo 4Ya-
CTSIM, MHTETPUPOBAHME PAllMOHAIbHBIX JpoOeld, TPUTOHOMETPUYECKHE IOJACTAHOBKM U METOJIbI
«panroHaIN3aLMW» UHTerpasioB. [loHsaTHE «OepyIInXCs» U «HEOEPYIMXCs» UHTEIPAJIOB B JIEMEH-
TapHBIX PYHKIMSIX.

OmnpeneseHHbIN HHTErPa

3agauy, NMPUBOASIIME K IOHATUIO ONPEAEIECHHOro MHTerpana. OnpeneeHHbI UHTErpall, KaKk
npenen MHTerpanbHoi cymmbl. [loHstue 00 mHTerpupyemon GyHKIUH, (HOPMYIUPOBKA TEOPEMBI
cymiectBoBanusl. [Ipocrelimue cBoiicTBa oNpenenéHHoro HHTerpana, Teopema o cpeaieM. CpenHee
3HayeHune QyHkuuu. [IponsBoaHas OT ompenenéHHOro MHTErpanga Mo BepxHeMy mpeneny. Cpssb
MEX]y OIpe/leIEHHBIM UHTErpajioM U nepBoobOpasHoi GpyHkuueil. @opmyna HeroToHa-JleiiOHuna,
€€ IPUMEHEHHUE I BBIYMCIICHUS ONPEICICHHBIX UHTErpajaoB. BeunciieHne Onpeae€éHHbIX UHTE-
rpaJoB CIIOCOOOM MOJCTaHOBKHU M IO yacTsM. HecoOcTBeHHBbIE MHTErpasibl ¢ OECKOHEYHBIMU Ipe-
JiellaMd M OT HEOTPAaHWYEHHBIX (YHKIIMHA, UX OCHOBHBIE CBOICTBa. ['eoMeTprueckoe MpuUiIoKeHne
OIpeIeIEHHOI0 MHTErpaja: BhIYMCICHHUE IUIOMAAeH GUryp, orpaHMuYEHHBIX KPUBBIMH B J€KapTO-
BOHI U MOJIIPHOM cHcTeMax KOOpJuHAT, 00bEMOB TE€N MO IUIOIIASAM MONEPEUYHbIX CEUEHUN U TEN
BpalleHus, JUIMH Oyl KPUBBIX, ILIOIIAJNEH IOBEPXHOCTEM BpauieHus. IIpunoxkeHus uHTErpana x
PEILIEHNIO MPOCTEHIINX 3a7a4 MEXaHUKHU U (PU3UKH.
Pa3neua 2. @yHKIINHM HECKOJIbKHUX NepPeMEHHbIX

JAudpdpepenumnaibHoe HCYHCIEHHE (PYHKIMN HECKOJAbKHX IePEeMEHHbIX

OYHKIIMM HECKOJBbKUX TepeMeHHbIX. Ob6nacth onpexaenenus. Ilpenen gpynkumuu. Hempepbis-
HocTb. Hekoropsle noHsTusa tonosioruu. YactHele npon3soansie. Mx reomerpudeckuil cmbica (ais
ciydas JIByX mnepeMeHHbIX). IlomHoe mpupamenue ¢yHkinuu. Teopema O MOJHOM IpHUpaIICHUU.
[Monublit quddepeHnnan, ero cBsi3b ¢ YaCTHBIMHU NMPOU3BOJAHBIMU. [IpuMmenenune nonHoro aupde-
peHIana K npuOIMKEHHBIM BblunciaeHus M. MHBapranTHOCTh (opMbI MoJHOTO AuddepeHnnana.
YcnoBusi, pu KOTOpbIX Beipaxkenue P(x,y)dx + Q(x,y)dy sBnsercs monHbM nuddepeHInaiom.
HuddepenunpoBanue cinoxkHoil ¢yHkiuu. KacarenpHas MIOCKOCTh U HOpMallb K MOBEPXHOCTH.
I'eomerpuueckuii cmpbici nonHoro aAuddepennnana. YactHble MPOU3BOAHBIE U NOJIHBIE AU(depeH-



[IMaJIbl BBICHIMX TOPSIKOB. TeopeMa O CMEIIaHHBIX NPOM3BOAHBIX ((opmynuposka). @opmyna
Teitnopa. HesBubie ¢ynkmuu. Teopemsl cymectBoBanus. uddepennnpoBanrue HeIBHBIX (DYHK-
1uil. DKCTpeMyMbl (DYHKIIMM HECKOJBKUX MepeMeHHbIX. HeoOxonumoe ycnoBue sxctpemyma. [lo-
CTaTOYHBIC YCIIOBHsI dKCTpeMyMa. OThICKaHHEe HAauOOJBIIMX W HAUMEHBIINX 3HAYCHUH ()YHKIIHH.
3anaua 00paboTku HabmoneHuit. Ckansproe nose. ['panueHT QpyHKIMK U ero CBOMCTBA.

KpaTHble U KpUBOJIMHEHHbIE HHTETPAJIbI

3ajauyu, MPUBOISIINE K MOHSATHUIO KPATHBIX UHTErpajioB. J|BOMHON M TPOMHON MHTErpajbl, UX
cBoiicTBa. @OpMyIUpPOBKA TEOPEMBI O CYLIECTBOBAaHMM JIBOMHOIO MHTEerpana. Teopema o cpeqHemM
3HaYeHUH. Brlunciienne KpaTHBIX MHTErPajioB MOBTOPHBIM UHTErpupoBanueM. [lepexon B ABoitHOM
WHTETpaJIe K TOJSPHBIM KoopauHaTam. ['eomerpuueckue U (pU3UUECKHE MPUIOKEHUS IBOWHOTO
MHTErpaa: BhIYHUCICHHE 00bEMOB TeJ, IJIOMIAZAeH U MacChl TUNIOCKUX (QUTyp, CTATUYECKUX MOMEH-
TOB, KOOPJIMHAT LIEHTPA TSKECTH U MOMEHTOB MHEPIUH Iockux ¢uryp. [lepexon B TpoitHOM WH-
Terpajie K HUIUHAPUYECKUM U chepruueckuM KoopauHaTam. ['eomeTpuyeckue u pusndeckue mnpu-
JIO’)KEHUSI TPOWHOTO MHTETpajia. BHIUYUCICHHE 00bEMOB M MACChI TEJl, CTATHYECKUX MOMEHTOB, KO-
OpAMHAT LEHTPA TSKECTU U MOMEHTOB UHEPLIUU Tell.

3ama4n, TPUBOIANINE K MOHSATHSAM KPHBOJMHEHHOTO MHTerpana. OmpepeneHue KpPUBOJIMHEH-
HBIX MHTETPajoB MEPBOrO U BTOPOTO POja, X CBOMCTBA, MpuMephl BeruncieHus. @opmyna ['puHa.
YcoBUs HE3aBUCHMOCTH KPUBOJWHEHHOTO MHTErpaia OT IYTH WHTCTPUPOBAHUS (TUIOCKUH CITy-
yaif). Haxoxxnenue GyHKIMHM IBYX MEPEMEHHBIX 0 €€ moaHoMy auddepeHuany.

JIEeMEHTBI TeOPHH (PYHKIHMH KOMILJIEKCHOI'0 IIEPEMEHHOI0

OyHKIIUN KOMIUIEKCHOTO MEPEeMEHHOTr0. DJIeMEHTapHble aHamuTHueckue ¢yHkuuu. udde-
peruupyemoctb. Ycnous Komm-Pumana. MHTerpupoBanue no KOMIIJIEKCHOMY aprymeHty. Teo-
pema Ko, Murterpansuas ¢popmyina Komm.

Paznen 3. Teopusi nudpdepeHuHAIBLHBIX YPABHEHH I

JAu¢ppepennnaibHbie YypaBHEHHUS

dusnueckue 3a1auu, npuBojsamure Kk aupdepeHuuansupiM ypaBHeHUsIM. Juddepennmanbable
ypaBHEHHUs nepBoro nopsaka. [Tonstue o6 oOmiem u yacTHOM perieHud. VIHTerpanbHble KpUBBIE.
Havanenbie ycnoBus. 3agaya Kommu. TeopeMa cyiecTBOBaHMS M €IMHCTBEHHOCTH PELLIEHUS 3a7aun
Komm. OcHOBHBIE K1acChl YpaBHEHMI, HHTETPUPYEMBIX B KBaJpaTypax: C pa3JesiolluMucs rnepe-
MEHHBIMH, OJJHOPOAHbIE U JuHelHbIe. [loHsaTre 06 ocobom pemenuu. [lone Hanpasnenuii audde-
peHIanbHOoro ypaBHeHus. M3okmuubsl. Ilpunoxxenus auddepeHnnanbHbIX ypaBHEHUN IEPBOTO
Nopsiika B Pa3IMUHbIX 00nacTax Hayku. JuddepeHunanbupie ypaBHEHUs BBICIIUX MOPAIKOB. O0-
niee U yactHoe pemienue. 3aaaya Komm. Ilonstue o kpaeBbix 3amayax ais nuddepeHnrantbHbIX
ypaBHEHMH. YpaBHEHHUs, JOMyCKaloIIe MOHKeHue nopsaaka. [Ipumeps npumenenus auddepen-
LUalbHBIX YPaBHEHUN B Hayke M TexHuke. JIuHelnble nuddepeHnuanbable ypaBHEHHs!, OAHOPO/I-
HbIe ¥ HeoiHOpoIHbIe. [ToHsTHE ob1ero pemenus. CBoiicTBa ux pemeHuil. JInHeiiHO He3aBUCHMBIE
pemenus. Ctpykrypa oOuiero pemienus. JInHelnble oqHOpOAHbIE AU PepeHInanbHbIE YPABHEHUS
BTOPOTO TMOPSAJKA C MOCTOSHHBIMU Kod(duimeHTamMu. XapakTepUCTHUECKOE ypaBHEHHE. 3aIluch
o01Iero penieHrs B 3aBUCUMOCTH OT KOPHEW XapaKTepUCTHUeCKOoro ypaBHeHus. CTpykTypa oOuiero
pELIeHNs TMHEWHOTO HEOAHOPOJHOrO ypaBHEeHUs. TeopeMa 0 HaJOXKEHUM pPELICHUN. Y paBHEHUS C
IIPaBOM YacThIO CHEHUAIBHOrO BUAA. [[pritokeHus K ONMMCaHUIO JIMHEWHBIX Mojeneld. Metoa Bapu-
allMd MPOU3BOJIBHBIX MOCTOSHHBIX. JIMHelHble nuddepeHmaIbHbple YpaBHEHUS € MOCTOSHHBIMU
K03 HULIEHTaMH BBICIIMX TOPSAIKOB.

Cucremsbl 1 pepeHIHAIBHBIX YPABHEHUI

Hopmanpnas cucrema audQepeHInaibHbIX ypaBHEHUH. ABTOHOMHBIE CHUCTeMBl. BekTopHas
3amuCch HOPMAJILHOU cucTeMbl. ['eomeTpuueckuii cMbIci pereHust. Pa3oBoe MPOCTPAHCTBO (TUIOC-
KOCTb), (hazoBas kpuBas. [IpuioxeHus B JMHaAMUKE CUCTEM MaTepHUajbHBIX TOYEK, B TEOPHH aBTO-
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MaTUYECKOI0 YIpaBlieHus, B OMonoruu u T.1. 3aaada Komm 11 HopManbHO#H cuctemsl AuddepeH-
IHAIBHBIX ypaBHEeHHI. Teopema CylllecTBOBaHMS M €IMHCTBEHHOCTH pelieHus 3anayn Komm. Me-
TOJl MCKJIIOYEHUS Ul pelIeHHUs] HOPMaJIbHBIX cucTeM auddepeHnnanbubix ypaBHeHHA. CHCTEMBI
JTUHEHWHBIX TuddepeHInanbHbIX ypaBHEHUH, CBOWCTBA pelnicHUi. PemieHue cucteM JIMHEHHBIX
Qg QepeHInaNbHbIX YPaBHEHUH C TOCTOSIHHBIMU KO3 pHiineHTamu.

Pazpen 4. Paabl

YncsoBble 1 GyHKUMOHATbHBIE PAIBI

Uucnoseie psanbl. CXoquMocTh U cymma psiga. Heo6xonumoe yciaoBue cxoauMocTh. JlercTBus
¢ psgamu. Pacxoaumocts rapMOHUYECKOro psijia. OCHOBHBIE CBOMCTBA CXOMSAIIMXCS PAIOB. Psijbl ¢
MOJIOKUTEIBbHBIMU wieHamH. [IpusHaku cpaBHeHus, JlamamOepa, Kommu. OOOOMEHHBINA psi Kak
IpUMEp STATIOHHOTO psijia. 3Hakouepenyrommecs psaasl. [lpusnak Jleiibauna. Ouenka octaTka psaa.
AbcomtoTHas U HeaOcomoTHast cxoauMocTh. DyHKIMOHANBHBIE paabl. O0JIacTh CXOAUMOCTH, Me-
To/bl ee onpenenenus. CreneHubie psiabl. Teopema Abens. IHTepBan u paanyc CXOIUMOCTH CTe-
neHHoro psga. CoiicTBa CymMMbl cTeneHHoro psiaa. Pan Teisiopa m Maknopena. Pasnoxenue
(GyHKIUH B CTENEHHBbIC psabl. [[pUMEHEHUE CTENMEHHBIX PSIOB B MPUOMIKEHHBIX BBIYUCICHUSX:
BBIUHCIICHHE ONPEICIEHHBIX HHTETPANIOB, perieHue quddepeHnanbHbIX ypaBHEHUH.

Tpuronomerpuiueckue psabl

Psaner @ypee o TpuroHoMerpuueckuM cuctemam. @opmyiel st ko3 dunrenToB psna. Pasz-
noxxenue GyHKIUI B Tpuronomerpuueckue psabl Oypoe. Psg Oypbe 1isi 4€THBIX U HEUYETHBIX
¢bynkuuid. GopMyIHpPOBKA JTOCTATOYHBIX YCIOBUH CXOIUMOCTH psigoB Dypee. Psg Dypoe mis
GyHKIUHU ¢ JTIOOBIM MEPUOAOM. Y CIOBHE MOTOYEUHOM CXOJUMOCTU M CXOIHUMOCTH «B CPEIHEM.
[IpuMeHEHHE TPUTOHOMETPUYECKUX psnoB Dyphe B MPUOMIKEHHBIX BBIYHCICHUSX. [loHATHE O
MIPaKTUYECKOM rapMOHHUYecKoM aHanuze. Hrerpan Oypee.

4.2. Conep:xxaHue JIeKI Uit

HaunmenoBanue jekiun

Koi-Bo
4acoB

3anauu, TpUBOJAIINE K MOHATHIO MPOU3BOAHOMN. OrmpeneneHne Mpou3BoJHON (DyHK-
1. |uum B Touke. OcHoBHble mpaBuwia auddepenunpoBanus ¢yHkumid. [IpousBognas | 2
CIIOKHOU (QYHKIUU.

[Tpon3Bo/IHBIE OCHOBHBIX JIEMEHTAPHBIX (PYHKIMM, Tabmauma mpou3BoaHbIX. [Ipomns-
2 | BOJHAs HESBHOM M mapaMmeTpuyuecku 3ajaHHoM (yHkiuu. Teopema o HempepbIBHOCTH | 2

muddepeHpyeMoit QyHKIHH.

Huddepenunan pyukuuu. I'eomerpuyeckuii cmpica. CBsa3b ¢ mpou3BogHoN. CBolicTBa
nepBoro nuddepenmana. ['eomerpuueckuii 1 MEXaHUYECKHH CMBICT MPOU3BOJHOM.
VYpaBHeHMs KacaTelbHOW M HOpMaJM K IUIOCKOM kpuBoi. [IpousBonnbie u nuddepen- 2
[Uagbl BbICHIMX TOpsakoB. HemHBapuaHTHOCTH (hopMbl AU(QepeHInanoB BICHIIMX
MOPSAAKOB. MEeXaHMYECKUI CMBICI MMPOU3BOJHON BTOPOro nopsiaka. Bropas npousBo-
Hasl MapaMeTPUYEeCKH 3aJaHHON (YHKIMHU U HESIBHON (YHKILIUH.

OcHoBHBIE TeopeMbl AU PEPEeHITNATHPHOTO UCYUCIICHUS TEUCTBUTEIHPHON TIEPEMEHHOM 4

4-5
U X npuMeHeHue: Teopemsl Pepma, Posust, Jlarpanska, Komn. Ipasuiio Jlonurans.

[Tpumenenue nuddepeHInaTbHOT0 UCYUCICHUS Ul UcciaeoBaHusl QyHKUIUN U TO-
CTPOEHHUS UX TpaHKOB. YCIOBUS MOHOTOHHOCTH (DYHKLHHU. DKCTPEMyMbl (DYHKIIMH, 2
HEOO0X0MMOE U JOCTATOYHOE YCIOBHS CYIIECTBOBAaHUS 3KcTpemyma. OTbICKaHME
HaMMEHBIIEro U HanOOJIbIIero 3HaYeHUH GyHKIMH, TuddepeHIupyeMoil Ha oTpe3Ke




HaumenoBanue nexnui

Kon-Bo
4acoB

HccnenoBanue Beimykinoct Gpynkuuu. Touku neperuda. JloctaTouHOE yCIOBUE CyIIe-
CTBOBaHUS TOYKH mepernda. AcumnToTsl rpaduka ¢pynkuun. OOmas cxema HCCiIen0-
BaHMs (QYHKIIMH U TocTpoeHus ee rpaduka. [Ipumeps

[TepBooOpasnas ¢yakius. HeonpeneneHHblii HHTErpai U ero cBoiictea. Tabnuma uH-
TerpasioB. MeTo/ibl HHTETPUPOBAHUS: HETIOCPEJICTBEHHOE HHTETPHUPOBAHUE, METOJI 3a-
MEHBI IEPEMEHHON B HEOIIPEICJICHHOM MHTETpalie 1 HHTETPUPOBAHKE 10 YACTSIM.

Paznoxenue pauuoHanbHbIX JIpoOeil Ha mpocreiinie. HTerpupoBaHue panvoHalb-
HbIX (PyHKIMHA. IHTEerprpoBaHne UppalMOHAIBHBIX (DYHKIMHA (CTENEHHbIE U TPUTOHO-
METPUYECKUE MOJICTAHOBKHU ), TPUTOHOMETPUUECKUX (DYHKIMNA. YHUBEpCAIbHAS TPUTO-
HOMETpHUYECKasl IOACTAaHOBKA. BpIpakeHus, HEMHTErpupyeMbIe B KBaipaTypax.

10

3ajaun, NpUBOJAIIME K MOHSATHIO ONpeaeieHHoro uurerpaia. OnpeneneHHblil HHTe-
rpain. Teopema cymiecTBOBaHHUS OIpeieIeHHOro nHTerpaia. CBoicTBa OnpeneIeHHOro
MHTETpaja.

11

ITponsBogHas MHTErpana Mo BepxHeMy nepeMeHHoMy mpeneny. @opmyna Heroorona-
JleitOHuua. MHTErpUpoBaHUe MO YacTsAM U 3aMEHa IEPEMEHHON B ONPEECIIEHHOM HH-
terpane. OrnpeeeHHbId UHTErpal OT HEYETHOM M YeTHOM (PYHKIUH 110 CUMMETpUY-
HOMY IIPOMEXYTKY.

12

HecoOcTBeHHbIE MHTErpajbl ¢ OECKOHEUHBIMU NpE/eaMi UHTETPUPOBAHUSA U OT He-
orpaHuueHHbIX (pyHKuui. [IpunoxeHue onpeaeseHHOro UHTErpaja K peleHUIo reo-
METPUUECKUX U (PU3NYECKUX 33/a4: BBIYMCICHUE IUIOLAAN IUIOCKON (UIyphbl, JJIMHBI
JOYTH KPUBOH (IJIOMIAJEH TUIOCKUX (HUTYp, AITUHBI TyTH, TUIOMAAA TTOBEPXHOCTH, 00B-
eMa Tejla BpalleHUs, paboThl, AaBJICHUS, CTATUCTUYECKUX MOMEHTOB, LIEHTPA TAKECTH
IUIOCKO# pUrypsI).

13

OYHKINK IBYX ACHCTBUTEIBHBIX MEPEMEHHBIX, CIIOCOOBI X 3ananHus. O0nacTe onpe-
nenenus. JIuHuM ypoBHsI QyHKIIUMU ABYX NEPEMEHHbIX. YacTHbIE TPOU3BOHbBIE [IEPBO-
ro MopsaKa, ux reomerpuueckuil cmpici. [lonnbiit nuddepenuuan, ero cBsi3b ¢ 4acT-
HBIMU ITPOU3BOJIHBIMU. IHBapraHTHOCTH (popMbl osHOro nuddepeHiuana.

14

[TpubnmkeHHbIE BEIUMCICHHS C TOMOIIBIO nepBoro auddepennnana. [IpouzBoausie u
muddepeHManel BBICHIMX MOPSIKOB. Teopema O cMelIaHHBIX MpOM3BOAHBIX. Kaca-
TelbHAs MJIOCKOCTh M HOPMajb K MOBEPXHOCTH. DKCTpeMyMbl (YHKIIUHU JIBYX Tepe-
MeHHbIX. HeoOxomumoe ycioBue skcTpemyma. J[ocTaToyHOE YCIOBHE JKCTpEeMyMa.
OTpIcKaHNe HAUMEHBIINX U HAaMOOJIBIITNX 3HAYCHUH (PYHKIINH.

15

3anauu, OpUBOAAIIME K MOHATUIO nuddepennmanbubix ypaBHeHuil (Y). [Hopsmox
AV, pemenue /Y nepBoro nopsaka. HauanbHele ycnoBus, o0Iiee pelieHue, 4acTHOe
pemenue. 3anaya Komm. Teopema cyiiecTBOBaHUS M €IMHCTBEHHOCTH PELICHUS 3a/1a-
yn Komm. IV I-ro mopsinka ¢ pazpenstoumucs nepeMeHHsiMu. OpgHopoansie Y.
nepBoro nopsaka. Jluueiinsie /1.Y. neporo nopsnka. Ypasuenue . bepuymm. [Tone
HarpaBiaeHu. M30KInHEL

16

Y Broporo nopsaka. HauanbHble ycinoBus, o0lee pelieHue, 4acTHOE peleHue. 3a-
nauva Komm. luddepennnanbupie ypaBHEHHS BTOPOTO NOPsIKA, JOMYCKAIOLIHE MO-
HIDKEHHE NOpsJIKa.

17

Jluneitasle onHopoaHble auddepenunanbabie ypasuenus (JIOJY) Broporo mopsaxa.
JIuHeHO He3aBUCHMBIE U 3aBUCHMBIE perieHus. OnpeaenuTens BpoHckoro, ero cBoii-
ctBa. Teopema o crpykrype obmero pemenus JIOHAY. O6mee pemenue JIOIAY ¢ mo-
CTOSIHHBIMHU KO3 (UITEHTaMH.

18

Jluneitnsle HeogHOpoAHBIE AU depeHunanbable ypaBHenus (JIHAY) Broporo nopsa-
Ka ¢ MOCTOSSHHBIMU K03 dunmenramu. Teopema o cTpykType obiero perienus. Me-
TOJ, BapHaly MIPOU3BOJIBHBIX MOCTOSIHHBIX. OThICKaHMe yacTHOro pemenus JIHAY co
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HaumenoBanue nexnui =9

n/n g F
CIEIMAJIbHBIM BUJIOM IPaBOM 4acTH. TeopeMa 0 HaJl0KEHUU PELICHUM.
3amauy, OpUBOJAIIME K IOHATHIO JBOMHOrO MHTerpaia. JI[BOWHON HHTErpai, ero
onpenenenue. CBoicTBa, TeopeMa O CpeJHEM 3HaYeHUU. Bbruucienue nBoiHOro uH- | 2
terpasa. [Iprioxenus 1BOMHOro UHTErpaa.

ITonsiTre TpoliHOro HHTErpana. Ilpuinoxenus TpOMHOro MHTETpaa. 2
3agaya O BBIYMCICHMM pabOThl MepeMeHHON cuiibl. OmpenesneHne KpUBOJIUHEHHOIo

19 |MHTerpana 1o KoopaMHATaM. CgoiictBa, Berunciaenue. @opmyna ['puna. YcioBus He- 2
3aBHCHUMOCTH KPHBOJIMHEHHOIO MHTETpajla 10 IIyTH WHTerpupoBaHus. llpunoskenus
KpuBoJinHenHoro unrerpana Il pona.

Yucnosele psapl, CyMMa psaJa, CXOAUMOCTb U pacxoauMocTb. HeoOxoqumele ycioBus

op | CXOAMMOCTH. Pan Jqupuxie. 'apmoHnueckuii pan. Psn reomeTpuueckoi MpOrpeccu. 2
CaolicTBa cxonaumxcs psaaoB. Psaapl ¢ nonoxuTesnbHbIMU wieHamu. IIpusHaku cpas-
HeHus panoB. [Ipusnak [lanambepa. MaTerpanbublil npuzHak Komm.
3Hakouepenyrommecs: psapl. [Ipusnak JleitOnuma. AOcosiroTHas, yClIOBHas CXOAM-

o1 | MOCTb. Crenennsle psabl. Teopema Abens. IHTepBa u paguyc CXOJUMOCTH CTEMEH- 5
Horo psja. CBOMCTBA CyMMbI CTEIIEHHOTO psiia: HEMPEpbIBHOCTh, OoWwIeHHOe Audde-
pPEHIIMPOBaHUE U UHTEIPUPOBAHUE.

Psaner Teiinopa u Maknopena. Paznoxxenue snemenTapHbsix ¢yHkiuil B psa Teiinopa u

22 | B psan Maxknopena. [IpunoxxeHne CTeNeHHBIX PAI0B K MPUOIMKCHHBIM BBIYUCICHUAM: | 2

peuienye aAuddepeHnnanbHbIX YpaBHEHUH, BBIUMCIIEHUE HHTETPAJIOB.
Hroro 48
4.3. Coaep:xanue JJaGOpaTOPHBIX 3aHATHH
JlaGoparopHble 3aHATHS HE IPELYCMOTPEHbBI YUEOHBIM IIAHOM.
4.4. Coaepxanue NPaKTHYECKHX 3aHATHI
Ne . KOJI-BO
HaumeHoBaHMe MPaKTUYECKUX 3aHITUN
n/n JacoB

1. | AuddepennmanbHoe ncuncienne GyHKIMU OJHONW NEPEMEHHON 10

2. | HeompeneneHHsli HHTErpa 10

3. | OnpeneneHHbI HHTETPAT 6

4. | Iuddepennmanbabie HCUNCIEHNUs QYHKIINNA HECKOJIBKUX MEPEMEHHBIX 8

5. | KpaTHble u KpHBOJIMHEHHBIE MHTETPAJIBI 10

6. | Auddepenunanpapie ypaBHEHHS 10

7. | YncnoBsle M PyHKIIMOHAIBHBIE PSIIbI 10

Hroro 64
4.5. Buabl U cofiep:KaHue CAMOCTOSITE/ILHOI padoThl 00y4ar0IMXCH
4.5.1. Buasl caMOCTOSITENFHOM pabOThl 00YJArOIITIXCST
Bunel camoctosTenbHON paboThl 00yYaromuxcs KomnuectBo

qacoB
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HOI[FOTOBKa K IIPAKTUYCCKHUM 3aHATHAM

49

CaMOCTOSTEIIbHOE HN3YUCHUC OTHCIIBHBIX TCM U BOIIPOCOB

30

HOI[I"OTOBK& K 3a4UCTy

Hroro

88

4.5.2. ConepxaHue caMOCTOSITEIIbHOW paOOThI 00yUYarOIIHUX CS

n/a

HanmenoBanne HU3y4acMbIX TEM U BOIIPOCOB

KOJI-BO
qaCoB

JudbdepenunpoBanre CI0KHBIX (YHKIINN, a Takxke QYHKIUA 3aaHHBIX HESB-
HO W mapamerpuuecku. [Ipumenenne muddepennnana Kk npuOIMKEHHBIM BbI-
yucineHusiM. [lpumenenne ang¢epeHnnansHOro UCYUCICHUS Ul UCCIIeI0Ba-
HUSl QYHKIIUI ¥ TOCTPOCHHUS UX TPAPUKOB.

Bekrop-pynkuus ckamspHoro aprymenta. ['omorpad. Ilpemen u HempepsiB-
HOCTB BeKTOp-(yHKIMH. [{nddepennrpoBanne BeKTOp-QyHKIIMHA, T€OMETpUIE-
CKUI M T€OMETPUYECKUN CMBLIT IPOU3BOAHOMN BeKTOp-pyHKIUH. [Iprnoxkenus k
mexanuke. Juddepennman nyru KpuBoii 1 ero reomerpuyeckuii cMmpici. Cpe-
Hsisl KpMBHU3HA KPUBOW M KpUBU3HA B TOUKe. Pajnyc U IEHTp KPUBU3HBIL.

MeTtoabl HHTCIPUPOBAHUA HCOIIPCACICHHOT'O MHTCTPaJIa.

Brrauciienue onpenenéHHbIXx uHTErpanoB. HecoOcTBeHHBIE MHTETpalbl ¢ Oec-
KOHEUHBIMU TpejieJlaMUd U OT HeorpaHuueHHbIX (yHKuMd. [lpunoxenus ompe-
JETICHHOTO MHTETpajla K PEIICHHI0 33aJad TeOMETPHH, MEXaHWKH U (PHU3HKH.
[TpubnnKeHHble METObI BBIYUCICHHUS ONIPEJICIEHHBIX HHTETPaJIoB.

HuddeperunpoBanue GpyHKIHHM 1BYX nepeMeHHbIx. [lomnsnii quddepennnan.
ITpumenenue noaHoro augdepeHnuana K npuoIKEHHBIM BeluMcaeHuIM. Ka-
caTenpHas INIOCKOCTh U HOpMaJilb K TOBEPXHOCTH. DKCTPEMYMBbI (DYHKLIUU He-

CKOJIbKUX MepeMeHHbIX. OThICKaHHe HauOOIbIINX U HAMMEHBIINX 3HAUEHHH

GyHKIIH.

Cxkansproe nonst. [ToBepxHocTH v muHUM ypoBHSA. [Ipon3BoHas o Hamnpasiie-
Huto. ['pauent GyHkIuu u ero cBoiicTBa. CBs3b rpaIM€HTA C IOBEPXHOCTIMHU
Y JIMHUSIMU YPOBHSL.

OYHKIMH KOMIUIEKCHOTO NMEPEMEHHOI0. DJI€MEHTapHbIe aHAIUTUYECKUE PYHK-
uun. luddepenunpyemocts. ¥Ycnosus Kommu-Pumana. MaTerpupoBanue mno
KOMIUIEKCHOMY aprymenty. Teopema Komm. Uaterpansaas dhopmysna Komru.

OCHOBHBIE KJIACCHI YpaBHEHHI, MHTETPUPYEMBIX B KBaJpaTypax: ¢ pa3fellsio-
IIUMHCST TI€PEMEHHbIMHU, OJHOPOJHBIE M JuHeiHble. [uddepennmanbubie
YPaBHEHUs, JAOIYCKAalOUIMe IOHWXKEHHE MopsAnka. JIMHEWHbIE OIHOpOIHBIE
muddepeHnnanbHble ypaBHeHUs. JIuHeiiHble HeonHOpoaHbIE qUddepeHIranb-
HbI€ YPaBHEHUs C MPaBOM YacThIO CIIELMAIbHOrO BUJa. MeToa Bapualuu mpo-
W3BOJIbHBIX MOCTOSIHHBIX.

10

Pemienust HopMalbHBIX cucTeM AU(QepeHInanbHbIX YpaBHEHUH METOJIOM HC-
KJIFOUEHUSI.

10

10.

Brruucnenne OBOMHBIX M TPOWHBIX MHTErpaiioB. I'eomerpuueckue u ¢usnye-
CKHE MPUIIOKEHHS JBOMHOIO M TPOMHOTO MHTErpanoB. KpuBOIMHENHbIE U MO-
BEPXHOCTHBIE HMHTerpaibl. HaxoxneHue (yHKIMHM ABYX MEpPEMEHHBIX IO €&
nostHOMY JuddepeHnany

20

11.

UucnoBble U QyHKIMOHANbHBIE psiibl. [IpriMeHeHne cTeneHHBIX PSIIOB B MpHU-

10

12




/a

KOJI-BO

HanmenoBanmne HU3y4acMbIX TCM U BOIIPOCOB YACOB

OMMDKEHHBIX BBIYMCIICHUSAX: BBIYMCICHUE 3HAYCHUH (QyHKUMH, ompenenéHHBIX
MHTETPaJIoB, penienne nuddepeHInanbHbIX YpaBHEHUH.

12.

Psansl @ypbe 1o TpuroHoMeTpudyeckuM cucremam. Popmyiibl uid KO3PPHULIH-
eHTOB psana. Pasnoxxenne QyHKIMA B Tpuronomerpuueckue psaasl Oypoe. Psg
®ypbe 1 4ETHBIX U HEYETHBIX QyHKUMNA. DOpMYITHMPOBKA JOCTATOUHBIX YCIIO-
Buii cxoaumoctu psnoB Oypee. Pag ypee s QyHKIUH ¢ TI0OBIM TIEPUOJIOM. 12
VYcnoBre N0TOYEYHOM CXOIUMOCTH U CXOAMMOCTH «B cpenHeM». [Ipumenenue
TPUTOHOMETpUYECKHX PsiioB Dypbe B MpHOIMKEHHBIX BhIUncieHusx. [lonsarue
0 ITPaKTUYECKOM rapMoHMuYecKoM a”anuse. Murerpan @ypse.

HUroro 88

5. YueOHO-MeTOAUYECKOE 0OecTedeHne CAaMOCTOSITeIbHOI padoThl 00y4YaoIMXCs
MO AUCHUIIHHE

YyeOHo-MeToauuYecKue pa3pabotku umerotes B Hayunoit 6ubnuoreke @OI'BOY  BO  HOxHo-
VYpansckuii 'AY:

1.

Tunooii pacuer no Teme «Auddepenunanbaoe ucuuciaeHue GyHKIUU OHOMN J1eficTBU-
TEILHON IEPEMEHHOM U €ro MPUIIOKEHU [ DNEKTPOHHBIN pecypc]: [UIsl caMOCTOSTEIHHOM
paloThI cTyIeHTOB O4YHbIX (hakynbTeToB] / coct.: C.B. baxenosa, 11.C. Ctabynut, M.B.
@ununmnoa; FOxno-Ypansckuit 'AY, UacTutyT arponnxenepun. — Yensionuck: FOxHo-
Vpansckuii ['AY, 2017. — 70 c. — Pexum gocryna:
http://192.168.0.1:8080/localdocs/vmat/29.pdf

Tunossle pacueTs! 0 Teme «MHTerpanpHOE NcUUCIeHre QYHKIMU OJTHON AeHCTBUTEIbHON
MIEPEMEHHOI» JIJIsl CAMOCTOSITEIbHON PabOThI CTYJECHTOB [ DJIEKTPOHHBIA PeCypc]: METO/I.
ykazanus / coct.: O.E. Akynuu, M.H. Apxunosa; IOxuno-Ypansckuit 'AY, Uactutyt ar-
pounkeHepuu. — Yensounck: FOxHo-Ypansckuii 'AY, 2016. — 82 c. — Pexxum nocrymna:
http://192.168.0.1:8080/localdocs/vmat/28.pdf

OYHKIIMM HECKOJIBKUX MepeMEHHbIX. KpaTHbIe 1 KpUBOJIMHEMHBIE HHTETPajbl [ DIEKTPOH-
HBIN pecypc]: METOX. yKa3aHus [ 111 MH)KEHEPHO-TEXHUYECKUX, DKOHOMUYECKUX, NIEAATOTU-
YeCcKUX HallpaBJIeHUl OakanaBpuata u cnenuanurera] / coct.: P.1. Muponosa, C.A.
Ckpunka; UI'AA. — 2-e u3n., nepepad. — Uensbunck: UI'AA, 2013 — 45 c. — Pexxum nocry-
na: http://192.168.0.1:8080/localdocs/vmat/19.pdf

Tunossle pacueTs! o TeMe «DYHKIMU ABYX MEPEMEHHBIX» JJIS1 CAMOCTOSTEbHON pabOThI
CTYJEHTOB [ DJEKTPOHHBINA pecypc]: [ HHKEHEPHO-TEXHUUECKHX, SKOHOMUYECKUX, Ne/1a-
rOrMYecKUX HarpaBiieHUH OakanaBpuara u cnenuanurera] / coct.: I.A. Jlapuonosa [u ap.];
UT'AA. — 2-e u3n, nepepad. — Yenssounck: UI'AA, 2013 — 74 c. — Pexxum nocrymna:
http://192.168.0.1:8080/localdocs/vmat/24.pdf

Juddepennunanbable ypaBHEHUS B IPUKIAHBIX 33/1a4ax [ DJIEKTPOHHBIA pecypc]: MeToau-
yeckue ykazanus / coct.: O.E. Axynuy, C.A. Cxpunka, U.C. Ctabynut; YensOunckas roc-
yJIapCTBEHHasi arpoMH)XeHepHas akajgemus. — YensaOunck, 2015. — 81 c. — Pexxum nocryma:
http://192.168.0.1:8080/localdocs/vmat/14.pdf

Tumnossle pacuetsl no Teme «uddepeHnnanbapie ypaBHEHUS» Ui CaMOCTOSITEILHON pa-
OOTHI CTY/IEHTOB [ DNEKTPOHHBIN pecypc]: MeToanueckue ykaszanus / coct. ['.A. JlaproHoBa;
OxHo-Ypansckuit 'AY, Huctutyr arpounxenepuu. — YemssOunck: FOxHO-Ypanmbckuii
I'AY, 2015. — 55 ¢. — Pexxum moctymna: http://192.168.0.1:8080/localdocs/vmat/23.pdf
KommnekcHble uncna [DneKTpoHHbIH pecypc]: MeToandeckue ykasanus / cocT.: C.A.
Ckpurika, A.C. YrpromoBa; UI'AA. — 2-e u3n., nepepad. — Yenmsionnack: UTAA, 2013 — 44

c. — Pexxum nocryna: http://192.168.0.1:8080/localdocs/vmat/21.pdf
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8. TwumnoBble pacdeTsl Mo TeMe «PsabpDy A CaMOCTOSTENBHOM padOThI CTYIEHTOB [ DIEKTPOH-
HBII pecypc]: metoaudeckue ykazanus / coct.: O.E. Axkynuu, M.B. Bynrakosa, C.A.
Ckpurnika; UT'AA. — 2-e u3zn., nepepad. — Yensounck: UT'AA, 2014. — 70 c. — Pexxum gocty-
na: http://192.168.0.1:8080/localdocs/vmat/20.pdf

6. ®OoH/I OIIEHOYHBIX CPECTB JJIsl MPOBeIeHUsI MPOMEKYTOUHOMH aTTecTAlMU 00YYAIIHXCS
0 JUCIUIIINHE

Jlnisi yCTaHOBIIGHHSI COOTBETCTBUSI YPOBHS MOATOTOBKU OOydarouuxcsi TpedoBanusim ®@I'OC
BO, pa3paboTtan (oH] OLIEHOUHBIX CPEACTB Ul TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U IIPOBEAECHUS
MPOMEKYTOUHOW aTTeCTAMH OOYYAIOUIMXCSA MO IUCHUILIMHE. DOHJA OIEHOYHBIX CPEACTB IMpe-
crasieH B [Tpunoxenun Ne 1.

7. OCHOBHAas M IONOJTHUTEJIbHAS y4eOHasl JTUTEepaTypa, HeoOXoAuMasi IJIsi OCBOEHHUS U C-
UILIHHBI

OcHoBHas U JIOTIOJIHUTEIbHAS yaeOHas uTeparypa umeercs B HayuHoii  Oubnmoreke u
ANEeKTpOHHOU nHpOopMamoHHO-00pa3oBarensHO cpene PI'BOY BO I0xuo-Ypansckuii [AY.

OcHoBHas:

1. Amnapuna JI.B. UuciioBsie 1 (yHKITMOHATBLHBIC PSIBI [ DIIEKTPOHHBIN pecypc]: yueOHoe
noco6ue. — CII6: Jlanp, 2012. — 156 c. — Pexum nocryna:
http://e.lanbook.com/books/element.php?pll_id=3798

2. bepman I'.H. CoopHuK 33124 110 KypCy MaTeMaTHYECKOTr0 aHaJIK3a. [ DJIEKTPOHHBIH pe-
cypc]| — Onexrpon. naH. — CI16: Jlanb, 2017. — 492 c. — Pexum gocryna:
http://e.lanbook.com/book/89934

3. bepmant A.®. KpaTkuii Kypc MaTeMaTH4ecKOro aHaju3a. [ DJIeKTPOHHBIH pecypc] /
A.®. bepmant, U.I'. ApamanoBuu. — DnektpoH. aaH. — CI16: Jlans, 2010. — 736 c. —
Pexxum nocryna: http://e.lanbook.com/book/2660

4. BpnosuH A.IO. Beiciias marematuka. CTaHIapTHBIC 3aa491d ¢ OCHOBaAMU TECOPHH. [ DIIeK-
TpoHHbIH pecype] / A.JO. Bnosun, JI.B. Muxanesa, B.M. Myxuna. — DeKTpoH. 1aH. —
CII6: Jlanb, 2009. — 192 c. — Pexxum nocryma: http://e.lanbook.com/book/45

5. Bonkos 10.B. IIpaktuueckue 3anatus no ainredpe. KommuiekcHbie uncia, MHOIOWIEHBI
[DnexTpoHHBIH pecypc]: yuebHOoe mocobue / FO.B. Bonkos, H.H. Epmonaesa, B.A. Ko-
3pIHYeHKO [u jp.]. — CI16: Jlans, 2014. — 192 c. — Pexxum moctyma:
http://e.lanbook.com/books/element.php?pll_id=51935.

6. Harancon WM.I1. Kparkwii Kypc BBICIIECH MaTeMaTUKH. [DIEKTPOHHBIA pecypc| — Diek-
TPOH. nau. — CII6: JIaHb, 2009. - 736 c. — Pexxum JIOCTyTA:
http://e.lanbook.com/book/283

7. Hlunmayes B.C. Hauana BbICIel MaTeMaTHKU. [DJIEKTPOHHBIH pecypc]— DIeKTpoH.
nan. — CII6: Jlans, 2013. — 384 ¢. — Pesxxum noctyna: http://e.lanbook.com/book/5713

JlonosiHUTEIbHASA

1. bepman I'.H. PemeOnuk k cOOpHUKY 3a7a4 O KypCy MaTEMaTHUYECKOTO aHaJI13a
[DnexTpoHHEIH pecypc]: yaeoHoe mocodue. — CII6: Jlans, 2011. — 608 ¢. — Pexxum
nocryma: http://e.lanbook.com/books/element.php?pll id=674.

2. Bnosun A.IO. CipaBoYHHK 10 MaTeMaTHKe JiJIs OakajaBpoB [ DJIEKTPOHHEIN pe-
cypc]: yuebnoe nmocobue / A.FO. Bnosun, H.JI. Boponmosa, JI.A. 3onkuna [u ap.]. —
CII6: Jlanb, 2014. 80 c. — Pexxum gocryma:
http://e.lanbook.com/books/element.php?pll_id=51722

3. Hopodeer C.H. Breictrast maremaTtuka [Onektponnsiid pecype] / C.H. lopodees.
Mocksa: Mup u obpazoBanue, 2011. — 591 c. — Pexxum nocryma:
http://biblioclub.ru/index.php?page=book_view_red&book_id=102357
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4. Jlucwukun B.T. MaremaTtuka B 3a/1a4ax ¢ pelieHUsIMH. [ DIEKTPOHHBIN pecypc] /

B.T. JIucuukun, N.JI. Conoseitunk. — InextpoH. naH. — CII16: Jlans, 2014. — 464 c. —
Pexxum nocrymna: http://e.lanbook.com/book/2785

5. Mapon U.A. luddepernmanbHoe 1 UHTETPAIbHOE UCYUCIICHUE B IPUMEPAxX U 3aJ1a-

yax. OyHKIIUK OJTHOW MepeMEHHOH [ DNEeKTPOHHBIN pecypc]: yaeOHoe mocobue. —
CII6: Jlanb, 2008. — 400 c. — Pexum gocryna:
http://e.lanbook.com/books/element.php?pll_id=254

6. Munocues B.b. (mox pen.) Kypc mareMaTuku Juisi TEXHUUECKUX BBICHINX YUEOHBIX
3aBeneHuil. Yacts 1. Ananutuueckast reomerpus. [Ipenens! u psiipl. @yHKIUYU U
npou3BoHbIC. JIMHEHHAS U BeKTOpHAs airedpa [ DneKTpoHHBIN pecypc]: yueOHoe
noco6ue / B.b. Munocues (nox pexn.), E.A. I[lymkaps (ox pexn.), B.I'. 3y0koB [u
ap.]. — CII6: Jlans, 2013. — 543 c¢. — Pexxum nocrymna:
http://e.lanbook.com/books/element.php?pll_id=30424.

7. Munocues B.b. (mox pen.) Kypc maremaTuku 11 TEXHUYECKUX BBICITUX YUECOHBIX
3aBeneHui. YacTp 2. DyHKIMN HECKOJIBKUX NIEpEMEHHBIX. MIHTEerpanpHOE ncuucie-
Hue. Teopus mons [DneKTpoHHBIN pecypc|: yueOHoe nmocodue / B.b. Munoctes (o
pen.), E.A. Ilymkaps (iog pen.), B.A. JIsxoBckuii [u ap.]. — CII6: Jlans, 2013. —

429 c. — Pexxum nocryma: http://e.lanbook.com/books/element.php?pll_id=30425.

8. Mumnocues B.b. (ox pexa.) Kypc MatemaTuku 11t TEXHHUECKUX BBICIINX YIEOHBIX
3apenenuil. Yacts 3. luddepenunansupie ypaBHeHUs. Y paBHEHHSI MaTeMaTHYECKON
¢usuku. Teopust onTuMu3anuu [ IEKTPOHHBIN pecypce]: yuebHoe ocodue / B.b.
Munocues (o pen.), E.A. ITymkaps (nox pex.), H.A. bepkos [u np.]. — CII6:
Jlansp, 2013. — 514 c. — Pexxum nocrymna:
http://e.lanbook.com/books/element.php?pll_id=30426.

9. Ilpomxkun C.C. MaTemaTuka st permeHus pu3ndeckux 3amad. [ DIeKTPOHHBIH pe-
cypc] —Onextpon. aan. — CI16: Jlanb, 2014. — 384 c. — Pexxum gocrymna:
http://e.lanbook.com/book/53688

Hepnounqecm{e N3JaHUA .
«HayKa " )KU3Hb», «TexHuka — MOJIOACKH, «KBanT».

8. Pecypcbl mHGOPMALHOHHO-TEIeKOMMYHUKANIMOHHOH ceTn « AUHTEpHETY,
He00X0AUMBbIe IJIsl OCBOEHUS JUCIUIJIMHBI

1. EauHoe OKHO J0cTyna K yueOHO-MEeTOoAuueCcKuM pa3padoTkam https://roypray.pd
2. OBC «Jlanby http://e.lanbook.com/
3. Yuuepcurerckas oudaunoreka ONLINEhttp://biblioclub.ru

9. MeToauuecKkue YKazanusd 1Jist oﬁyqaloumxca 0 OCBOCHHIO JTUCHMUITJIUMHBI

Y4eOHo-MeToanuecKue pa3paboTku umeroTcst B Hayunoit Oubnroreke u 31eKTPOHHOM HH-
dbopmarmonHo-oopazosarensHoii cpene PI'BOY BO 0xHo-Ypanbckuit [AY.

1. Tumnosoii pacuet no Teme «/luddeperunansHoe ncyrcaeHue GyHKIUU OAHON 1eHCTBU-
TEIbHOW NEPEMEHHOM U €ro NPUIIOKEHUSD» [ DIEKTPOHHBIN pecypc]: [ caMOCTOSTENIBHON
paboTHI CTY/IEHTOB OUHBIX (akyinbTeToB] / cocT.: C.B. baxenona, 1.C. CtaGynur, M.B.
@ununmnosa; FOxno-Ypansckuit 'AY, Uactutyt arpounxkenepun. — Yensiounck: FOxHo-
Vpansckuii 'AY, 2017. — 70 c. — Pexum nocryna:
http://192.168.0.1:8080/localdocs/vmat/29.pdf

2. Twunosele pacuetsl o TeMe «MHTerpanpHOe HeuncaeHne GyHKINU OJHON IeHCTBUTEIBHOM
MEPEMEHHOI» ISl CAMOCTOSTENFHON pabOThI CTYACHTOB [ DJIEKTPOHHBIN pecypc]: MeTo.
ykazanus / coct.: O.E. Akynuu, M.H. Apxunosa; FOxHo-Ypansckuii ['AY, UucTutyT ar-
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pounxenepuu. — Yensounck: KOxuno-Ypansckuii [AY, 2016. — 82 ¢. — Pexxum goctyna:
http://192.168.0.1:8080/localdocs/vmat/28.pdf

@DYHKIMM HECKOJIBKUX NTEpEMEHHBIX. KpaTHbIe 1 KpUBOJIMHENHBIE UHTETPAIIBI [ DJIEKTPOH-
HBIM pecypc]: MeTol. yka3zaHus [ 17151 HH)KEHEPHO-TEXHUYECKUX, SKOHOMUYECKUX, NIEearoru-
YeCKHUX HalpaBlieHHH OakanaBpuata u cneuuanuretal / cocrt.: P.1. Muponosa, C.A.
Ckpunka; UI'AA. — 2-e uzn., nepepad. — Yensounck: UI'AA, 2013. — 45 c. — Pexum gocry-
na: http://192.168.0.1:8080/localdocs/vmat/19.pdf

Tunosslie pacueTrsl Mo Teme «OYHKIMH JBYX NEPEMEHHBIX)» IJISl CAMOCTOSITENIbHOI paOoThI
CTYJEHTOB [ DJIEKTPOHHBINA pecypc]: [ HHKEHEPHO-TEXHUUECKNX, SKOHOMUUECKHUX, I1e1a-
TOTUYECKUX HaIpaBJeHUl OakanaBpuaTa u cienuanureral / coct.: I'.A. Jlapuonosa [u np.];
UT'AA. — 2-e u3x, nepepad. — Yensdunck: UI'AA, 2013. — 74 c. — Pexxwum gocryna:
http://192.168.0.1:8080/localdocs/vmat/24.pdf

Huddepenunanbupie ypaBHEHUS B IPUKIATHBIX 33/1a4ax [ DIEKTPOHHBINA pecypc]: MEeToau-
yeckue ykazanus / cocT.: O.E. Akynnu, C.A. Cxpunka, N.C. CraGynut; YensOuHckast roc-
yIapCTBEHHAsI arpOWHKEeHepHas akanemus. — Yensiounck, 2015. — 81 c. — Pexxum nmoctyna:
http://192.168.0.1:8080/localdocs/vmat/14.pdf

Tunosbele pacueTsl Mo TeMe «/{uddepeHImanbabIe ypaBHESHUS» JIJIsI CaMOCTOSATEIBHON pa-
OOTBI CTYICEHTOB [ DIEKTPOHHBIN pecypc]: MeToanueckue ykazanus / coct. I.A. JlaproHoBa;
HOxHo-Ypanbckuit 'AY, Huctutyr arpounxenepuu. — Yensbunck: HOxHo-Ypanbckuii
'AY, 2015. - 55 c. — Pexxum nocryna: http://192.168.0.1:8080/localdocs/vmat/23.pdf
KomruiekcHbie urcia [DIeKTpoHHBIN pecypc]: MmeToandeckue ykaszanus / cocT.: C.A.
Ckpurika, A.C. YrpiomoBa; UI'AA. — 2-e uzn., nepepad. — Yensibunck: UI'AA, 2013. — 44

¢. — Pexxum nocryna: http://192.168.0.1:8080/localdocs/vmat/21.pdf

Tunosble pacdyeTsl Mo TemMe «PsaapDy A CaMOCTOSTENbHOM paboThI CTYIEHTOB [ DNEKTPOH-
HBIN pecypc]: meroanueckue ykazanwus / coct.: O.E. Akynmny, M.B. Bynrakosa, C.A.
Ckpurnika; UI'AA. — 2-e u3zn., nepepad. — Yensabunck: UT'AA, 2014. — 70 c. — Pexxum gocty-
na: http://192.168.0.1:8080/localdocs/vmat/20.pdf

10. UudpopManmoHHbIE€ TEXHOJIOTHH, HCIOJIb3yeMbIe MPHU OCYIIEeCTBIEHHN 00Pa30BaTeb-

HOTI'0 Ipouecca 1mo IMCHMILIMHE, BKJIIOYas IEPCeUYCHb MIPOrPaMMHOI0 ob0ecreuyeHus M
]/IH(l)OpMaIII/IOHHbIX CIIPABOYHBIX CUCTEM

B Hayunoii OubnuoTeke ¢ TepMUHAIBHBIX CTaHLUM MpeNoCTaBiIeTCs I0CTyn K 0a3aMm JaH-

HBIX:

- Koncynprantllntoc (cipaBo4yHbI€ IPABOBBIE CUCTEMBI);
- Texakcnept (nHGopMannoHHO-cripaBoyHas cuctema ['OCToB);
- «CenbXx03TeXHHKa» (aBTOMAaTU3UPOBAaHHAS CIIPABOYHAsl CUCTEMA).

11. MaTepuajbHoO-TeXHHYecKasi 6a3a, HeoOXoAUMasi 1JIs1 OCylIeCTBJIEHUsI 00pa3oBa-
TeJbHOI'0 NMPOILeCcca M0 JUCHUIIMHE

ITepeyennb yueOHbIX 1a0opaTopuii, ayANTOPHIl, KOMIIBIOTEPHBIX KJIACCOB

1.

VYuebnas ayauropus 405.

12. UuHoBauuoHHBIE (OPMBI 00Pa30BATEIBHBIX TEXHOJIOTHIi

Bun 3agarusa
Jlexuuu JI3 113
®Dopmbl pabOTHI
AHaJIi3 KOHKPETHBIX
CUTYalHil
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1. KommereHuuu ¢ ykazaHueMm 3Tana ux (popMupoBaHus B npoiecce 0CBOCHUS

onolIi

Komnerenmuu no 1anHoi quciumiiie GopMUPYIOTCS Ha TPOJBUHYTOM 3Tarle.

Kontpomupyemslie
pe3yabTaThl OCBOE- KoHTtponupyemsie pe3ynbTaThl 00y4eHHUs IO JUCIUTUINHE
Hust OITOIT
3HaHUS YMEHUS HaBBIKH
(KOMIIETEHITNHN )
OIIK-2 OOyuarommiics nomkeH | OO0yJaromuiics TOKeH OOyyJarommiics TOJKEeH

CIIOCOOHOCTE K HC-
IIOJIb30BAHHUIO OC-
HOBHBIX 3aKOHOB

3HaTh: OCHOBHBIE IIOHS-
THSI 1 METOJBI Kypca
MaTeMaTU4YeCKOro aHa-

YMETh: UCIIOJIb30BATh Ma-
TEMaTUYECKUH arrapar
JUISL peLLIeHUs 3aa4 ¢

BJIAJICTh. HaBbIKAMHU
HCIIOJIb30BaHUsA MAaTC-
MATH4YCCKOI'0 alrapara

€CTECTBCHHOHAYY- | JIM3a, KOTOPhIE HEOOXO- | MPUMEHEHHEM OCHOBHBIX | JIJISl pa3paboOTKu MaTe-
HBIX JUCLUUIUIMH B | IUMBI JIJIsl IPUMEHEHHUS] | 3aKOHOB €CTeCTBEHHOHA- MaTHYECKHX MOJIeei
po(ecCHOHALHOM | 3aKOHOB €CTECTBEHHO- | YYHBIX JHUCHIHUIUINH B MPO- | MPOIIECCOB U SIBIICHUH,
JESTEIbHOCTH HAyYHBIX JUCLUUIUIMH B | (pecCHOHANIbHOI ieTeNb- | pelIeHUs MMpaKTuye-
npodeccroHanbHoit ae- | Hocth - (b1.5.25-VY.1) CKHUX 3a7a4 npodeccu-
sarenbHOCTH - (b1.5.25- OHAJILHOW AesATeNbHO-
3.1) CTH -
(b1.B.25-H.1)
OIIK-4 OOyuarommiicst noymkeH | OOyJarommiics TOJIKEeH OO0yuaromuiicst 10KEeH

CITOCOOHOCTB pe-
11aTh WHKCHEPHBIC
3aJ]auu C UCTIOJIb30-
BaHHUEM OCHOBHBIX
3aKOHOB MEXaHHKH,

AIIEKTPOTEXHUKH,

THJIPABIIUKH, TEP-
MOJIMHAMUKH H TeTI-

3HATh: PyHJIaMEHTAIIb-
HbIC OCHOBBI Kypca Ma-
TEMATHYECKOT0 aHaJIU-
3a HEOOXOIMMBIE IJIsT
PEIICHUS HHXCHEPHBIX
3a7a4 ¢ MCIO0JIb30BaHU-
€M OCHOBHBIX 3aKOHOB
MEXaHHKH, dJICKTPO-

YMETh: IPUMEHATH MaTe-
MAaTHYECKHUI anmapar JJis
pelIeHUs] TUITOBBIX UHXKE-
HEPHBIX 33/1a4 C UCIIOJIb-
30BaHMEM OCHOBHBIX 3a-
KOHOB MEXaHHKH, JJIEK-
TPOTEXHUKH, TUPABIMKH,
TEPMOJIMHAMUKH U TEILJIO-

BJaJICTh. HABBIKAMH
MIOCTPOEHUS MaTEMATH-
YEeCKHUX MOJICeNIeH NHKE-
HEPHBIX 33]1a4 C UC-
MOJIb30BAHUEM OCHOB-
HBIX 3aKOHOB MEXaHH-
KU, DJIEKTPOTEXHUKH,
TUJPABIIMKU, TEPMOAU-

JomMaccooOMeHa | TeXHHKH, TUAPABINKH, | MaccooOMena - (b1. HaMUKU U TEIIOMAcCo-
tepMoauHamuku U ren- | b1.6.25-V.2) obomeHa - (b1.5.25-H.2)
JoMaccooOMeHa —
(b1. b1.5.25-3.2)
[1K-2 OOyuarommiicss nomkeH | OOyuarommiics  nommkeH | OOyvaromuiicss JOKeH

TOTOBHOCTH K y4a-
CTHIO B TIPOBEICHHUH
WCCIIETOBAHUM pa-
004X U TEXHOJIO-
THYECKHX TPOIIeC-
COB MaIlIH

3HATh O YMCIICHHBIX Me-
TOJax pacyera ypaBHe-
HUM COCTOSIHUSI CHCTEM
U TOATOTOBKHU JISL pe-
IMEHUS 3THUMH METOJa-
MU

(b1.5.25-3.3)

yMeTh pemath nuddepen-
LMaJIbHbIE yYpaBHEHUs
rpaguYecKuMu MEeTOaMu
(b1.5.25-Y.3)

BJIa/IE€Th HaBbIKAMH I10-
CTPOCHUS rpaduKoB
¢GyHKIIMI reoMmerpuye-
CKHMH METOJIaMHU
(b1.5.25-H.3)

2. HOKa3aTeJII/I, KPUTEPUH U HIKAJIA OICHUBAHUSA Cq)OpMI/[pOBaHHOCTI/I KOMIIeTeH Uil

[Toxazarenu Kpurepuu u mkasna olieHHBaHUS Pe3yJbTaTOB 00YUYEHHUs 110 TUCHIUIIIHE
OLICHUBAHHUS Henocrarounsiit JlocTato4Hslii ypo- Cpennuii ypoBeHb Bsicokuii ypo-
(3YH) YpOBEHb BEHb (3a4TeHo, XOpOI1IO) BEHb
(He 3auTeHO, Hey10- | (3aUTEHO, YAOBJIETBO- (3aureHo, OT-
BJICTBOPUTEIIHHO) PHUTENBHO) JIMYHO)
b1.b.25-3.1 | Obyuatoumiicas  He | OOyuarouuiics cnabo | OOyuatomuiics ¢ He- | OOyuaronmiics
3HAaeT OCHOBHBIE TO- | 3HAET OCHOBHBIE I10- | 3HAUUTEIbHBIMU C TpeOyemoit
HATHSI M METOJIBI | HATHSL M METOJABI Kyp- | ONIMOKaMH M OT- | CTENEHbIO T0JI-
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Kypca MaTemaThye-
CKOTO aHaju3a, KO-
TOpble HEOOXOIMMBI
JUTSE IPUMEHEHUS 3a-
KOHOB €CTECTBEHHO-
HAYYHBIX JTUCITH-
IUIMH B mpodeccro-
HaJIbHOW JIESITENBHO-
CTH

ca MaTeMaTHYeCKOIo
aHalmu3a, KOTOpBIC
HEeO0XO0IUMBI TUTS
MIPUMECHCHHSI 3aKOHOB
€CTECTBCHHOHAYYHBIX
TUCIUIUIMH B TIPO-
(dbeccuonanpbHON nmes-
TEIHHOCTH

JIeNbHBIMH  TIpo0e-
JaMH 3HAeT OCHOB-
HbIC TIOHITHUS W Me-
TOJBI Kypca MaTema-
TUYECKOTO aHaju3a,
KOTOpbIE HEOO0XO]IU-
MBI JUTSI IPUMEHECHUS
3aKOHOB €CTECTBCH-
HOHAYYHBIX JTUCIIH-
IIMH B Tpodeccuo-
HAJILHOU JICSATEIIbHO-
CTH

HOTBI M TOYHO-
CTH 3HAaeT OcC-
HOBHBIE  IIOHSA-
THS W METOJbI
Kypca MaTema-
THYECKOI'0 aHa-
Ju3a, KOTOpbIE
HEOOXOIMMBI

JUIsL  TIpUMEHe-
HHUS 3aKOHOB
€CTECTBEHHOHA-
VYHBIX  JIUCIIU-
IJIMH B mpodec-
CHOHAJIbHOM Je-

ATEILHOCTH
b1.5.25-3.2 | OGyuaromuiics  He | OOyuatomuiics cnabo | O0yvarommiics ¢ He- | OOyJarommiics
3HaeT  (yHIAMeH- | 3HaeT (QyHIAMEHTalb- | 3HAYUTEIbHBIMU c  Tpebyemoii
TaJIbHBIC OCHOBBI | HBIE OCHOBBI Kypca | OIIMOKAaMH W  OT- | CTEHECHBIO TOJI-
Kypca Maremaruye- | MaTeMaTu4ecKoro JETbHBIMA  TPO0OEe- | HOTBI U TOYHO-
CKOTO aHalM3a He- | aHamu3a  HeoOXOaW- | JaMH 3HaeT (yHAa- | CTH 3HaeT (QyH-
00XOIUMBIE JUIS pe- | Mble /ISl PEIICHHs | MEHTAJIbHBIC OCHOBBI | JaAMEHTAIbHBIC
IICHUS MHXCHEPHBIX | MH)KEHEPHBIX 3a/a4 C | Kypca MaTeMarude- | OCHOBBI  Kypca
3a7a4 C HCHOJB30- | UCIIOJNIB30BAHUEM OC- | CKOTO aHalu3a He- | MaTeMaruye-
BaHMEM OCHOBHBIX | HOBHBIX 3aKOHOB Me- | OOXOAWMBIC IUISI pe- | CKOTO — aHajh3a
3aKOHOB MEXaHUKH, | XaHUKH, DJEKTPOTEX- | IICHUS MHXCHEPHBIX | HEOOXOJUMBIC
AIEKTPOTEXHUKH, HUKW,  THAPABIWKY, | 3371a4 C HCHOJNB30- | AT pEIICHHUS
THIPABIUKH, TEPMO- | TEPMOJUHAMUKH M | BAHUEM  OCHOBHBIX | HH)KEHEPHBIX
JUHAMUKA ¥ TEIUIO- | TEeIIOMaccooOMeHa 3aKOHOB MEXaHHKH, | 3a]1a4 C HUCIOJb-
MaccooOMeHa AIIEKTPOTEXHUKH, 30BaHUEM  OC-
THIPABJIUKH, TEPMO- | HOBHBIX  3aKO-
JIMHAMHKH ¥ TEIUIO- | HOB MEXaHHKH,
MaccooOMeHa ANEKTPOTEXHU-
KU, THJIPaBJINKH,
TEPMOTMHAMHKH
U TEMIoMacco-
oOMeHa
b1.b.25-3.3 | O6yuatoumiicas  He | OOyuaronuiics cnabo | OOyuatomuiics ¢ He- | OOyuarommiics
3Ha€T  YHCJICHHBIC | 3HAET YMCIIEHHBIE Me- | 3HAUUTEIbHBIMA c  Tpebyemoit
METOIbI pacdera | TOIbl pacyera ypaB- | OIMOKaMH ¥ OT- | CTENEHBbIO TMOJ-
YPaBHEHHI COCTOSI- | HEHUI COCTOSHUS CH- | ACTBHBIMH  MPOOE- | HOTBI M TOYHO-
HUSI CUCTEM M TOJ- | CTEM M TIOATOTOBKHM | JIJAMH 3HAeT YHCJIEH- | CTH 3HAeT 4YHC-
TOTOBKH JUISI pele- | [UIs PEIIeHHs STHMHU | Hbleé METOIbI pacde- | JCHHBIE METOJIbI
HUSI 3TUMH METO/a- | METOAaMH Ta YpaBHEHHWH CO- | pacyeTta  ypaB-
MH CTOSHUSI CHCTEM W | HEHHH COCTOS-
MOJITOTOBKH JUISl | HASL CUCTEM U
pEILICHUST STUMH Me- | TIOATOTOBKU JIJIsI
TOJaMHU peUIeHus] STHMHU
METOHAMHU
b1.b.25-V.1 | OGyuatomuiics  He | OOyuatomuiics cnabo | OOyuaronmiics yme- | O0yqaronuiics
yMEEeT HCIOJIb30BaTh | YMEET HCIOJIB30BATh | €T WCTIOJB30BATh | YMEET HCIIOJNb-
MaTeMaTUIeCKUH MaTeMaTU4eCcKuil am- | MaTeMaTHYeCKHI 30BaTh MaTeMa-

anmapar Ui pele-

rnapar Uil peleHus

anmapar JJis pele-

TUYECKUI arma-
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HUS 3a/1a4 C TpUMe-
HEHUEM  OCHOBHBIX
3aKOHOB E€CTECTBEH-
HOHAYYHBIX JHCIIH-
IUIMH B mpodeccro-

3aJ1a4 ¢ MPUMEHECHUEM
OCHOBHBIX  3aKOHOB
€CTECTBCHHOHAYYHBIX
JUCIUIUIMH B TIPO-
(dbeccuonanpbHON nes-

HHUS 337a4 ¢ IpUMe-
HEHHEM  OCHOBHBIX
3aKOHOB €CTECTBEH-
HOHAYYHBIX JIUCIIH-
IUIMH B mpodeccruo-

par Ui perie-
HUA 3aaa4 C
PUMEHEHHEM

OCHOBHBIX 3aKO-
HOB €CTECTBCH-

HAJIbHOW JEATENbHO- | TEIbHOCTH HAJIBHOW JEATENbHO- | HOHAYYHBIX
CTH CTH C HE3HAYHWTEIb- | AUCUUIUIMH B
HBIMU  3aTpyAHEHU- | MpodeccHo-
SIMUA HaJILHOU  Jed-
TEJIBHOCTH
b1.5.25-Y.2 | O6yuarommiics  He | OOyuarommiics cnabo | O0yuaromuiics yme- | O0ygaromuics
yMeeT  NPUMEHSTH | yMEET MPUMEHSITh Ma- | €T MPUMEHSATh MaTe- | yMeeT  IpHMe-
MaTeMaTHYECKUI TEMAaTUYECKUW arla- | MAaTHYeCKUW  amma- | HITh MaTeMaTu-
ammapar JUis pelie- | paT A pelieHUs TH- | paT A PpEIICHUs | YeCKUd ammapar
HUS TUTIOBBIX MHJKE- | TOBBIX WH)KCHEPHBIX | THIIOBBIX HWH)KEHEp- | TSI pEIICHUS
HEpHBIX 33/1a4 C UC- | 33J]a4 C HCMOJb30Ba- | HBIX 3aJa4 C HC- | TUIIOBBIX HWHXXe-
MOJIb30BAHUEM  OC- | HHEM OCHOBHBIX 3a- | MIOJIb30BAHUEM  OC- | HEPHBIX 337au C
HOBHBIX 3aKOHOB | KOHOB MEXaHUKH, | HOBHBIX 3aKOHOB | MCIOJIb30BAHHU-
MEXaHUKH, 3JIEKTPO- | AIEKTPOTEXHUKH, MEXaHUKH, 3JICKTPO- | €M  OCHOBHBIX
TEXHUKHU, THAPABIHU- | THAPABIUKHA, TEPMO- | TEXHUKH, THIPABIH- | 3aKOHOB  MeXa-
KH, TCPMOJUHAMHUKH | TMHAMUKA U TEIUIO- | KA, TEPMOJAMHAMUKHU | HUKH, JJIEKTPO-
U TerioMaccooOMe- | MaccooOMeHa U TerioMaccooOMe- | TEXHUKH, THUJ-
Ha Ha C HE3HAYWTENb- | PABIIUKH,  TEp-
HBIMH  3aTPyIHEHH- | MOTUHAMHUKH U
SIMA TEIIOMacCco00-
MEHa
b1.b.25-Y.3 | OGyuatomuiics  He | OOyuatomuiics cnabo | O6yuaroumiics yme- | O6yqaronuiics
yMeeT pemarth aud- | ymeTh pemarb aud- | er pemarts audde- | yMeeT — pemarhb
dbepeHImanbHbIC (dhepeHMaIbLHbBIC peHIMaNbHbIe ypaB- | quddepeHim-
ypaBHeHHsT Tpadu- | ypaBHEHHs rpadude- | HeHUS TpaduyecKu- | aIbHBIE ypaBHE-
YEeCKMMHU METO/IaMH | CKUMH METOJIaMHU MH METOJIaMH HUs  Tpaduye-
CKUMH METO/a-
MU
b1.b.25-H.1 | Obyuatomuiica  He | O0yuatomuiics cnabo | OOyqaronuiics ¢ | OOyuaroruiics
BJaJie€T HaBBIKAMHU | BIaJe€T  HaBBIKAMH | HEOOJIBIINMU 3a- | CBOOOJHO BIIa-
UCTIOIB30BaHUSl Ma- | UCTIOJB30BaHUSI ~ Ma- | TPYJHCHUSMH  BIa- | IeeT HAaBBIKAMH
TEMAaTUYEeCKOro am- | TEeMaTUYEeCKOro amma- | AeeT HaBbIKaMM HC- | UCIOJIb30BAHUS
mapata JUIsl paspa- | pata aus pa3pabOTKH | MONB30BaHUS Mare- | MaTeMaThye-
00TKM MaremaThye- | MAaTeMaTHYECKUX MO- | MaTUYECKOI0 afMa- | CKOro armapara
CKMX MOJENel Tpo- | Jeneil MpoueccoB U | paTa Ui pa3paboTKy | A pa3paboTKu
IIECCOB M SBIICHUH, | ABICHUH,  peIIeHHUs | MaTeMaTHUYeCKUX MaTemaTruye-
pelmeHuss NpaKTHYe- | MPAaKTUYECKUX 3a/1ad | MOJEJIEH IPOLECCOB | CKUX  MoJenen
CKUX 3ajad mpodec- | mpodeccuoHamIbHON U SIBJICHUH, PELIeHUs | IPOLECCOB U
CHOHAJIBHOW  Jiesl- | ACATEIbHOCTH MPAKTHYECKUX 3a/1ad | SBIICHHM, pelle-
TEJIbHOCTU npodecCUOHANbHON | HUSL  MpaKTHYe-
JeSITeTbHOCTH CKHUX 3amad
npodeccuo-
HaJIbHON  Jes-
TEJIBbHOCTH
b1.5.25-H.2 | OGyuatonmuiics  He | OOyuatomuiics cinado | OO0yJarormiics ¢ | OOyuaroruiics
BJaJie€T HABBIKAMHU | BIaJ€€T  HAaBBIKAMH | HEOOJIBIIUMHU 3a- | CBOOOJHO BIIa-
MOCTPOCHHUST ~ MaTe- | MOCTPOSHHsI MaTeMa- | TPYJHCHHUsIMH  BJIa- | JIeeT HAaBBIKAMH
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MATHYECKHX  MOJIE- | THYECKMX  MOJICJICH | IeeT HaBBIKAMHU I10- | IOCTPOCHUS Ma-
Je  WHKEHEPHBIX | MHKCHEPHBIX 33734 C | CTPOCHUS ~ MaTeMa- | TeMaTHYEeCKUX
3a7a4 C HCIOJIB30- | HCIOJB30BAHMEM OC- | THYECKUX MOJENIEH | MOoJeael HWHKe-
BaHHEM  OCHOBHBIX | HOBHBIX 3aKOHOB Me- | HEHDKCHEPHBIX 3ajau | HEPHBIX 3374 C
3aKOHOB MEXaHUKH, | XaHUKH, OJJICKTPOTEX- | C  HCIOJIb30BAHUEM | UCIOJIh30BAHU-
AIIEKTPOTEXHHUKH, HUKH,  THAPABJIMKU, | OCHOBHBIX 3aKOHOB | €M  OCHOBHBIX
THIPABIMKH, TEPMO- | TEPMOIMHAMHKH U | MCXaHHUKH, 3JICKTPO- | 3aKOHOB  MeXa-
JUHAMHKA U TEIUIO- | TEIIOMaccooOMeHa TEXHUKH, THIPABIU- | HUKU, O3JCKTPO-
MaccooOMeHa KH, TEPMOJUHAMHUKHU | TCXHUKH, THI-
U TeIioMaccooOMe- | paBJIUKH,  Tep-
Ha MOJMHAMUKH U
TEIJIOMAacCo00-
MEHa
b1.5.25-H.3 | O6yuatomuiics  He | OOydaromuiics cnabo | O0ydarormiics ¢ | O0yygarormmiics
BJIaJIc€T HaBBIKAMM | BJIaJICET  HaBBIKAMH | HEOOIBIITUMHU 3a- | cBOOOJHO BIIa-
noCTpoeHHs Tpadu- | mocTpoeHHs rpaUKOB | TPYIHCHUSIMH — BJIa- | IeET HaBBIKAMH
KOB (QYHKIUH Teo- | GyHKIMHA TeOMETpPHU- | Iee€T HaBBIKAMH IIO- | TIOCTPOCHUS
METPUYECKUMHU M- | YECKHMMHU METOJIaMHU cTpoeHusi rpadukoB | rpadUKOB
TOIAMHU ¢byHKIUE TeomeTpu- | GyHKIUN — reo-
YECKMMHU METOJaMH | METPUYCCKUMU
METOIaMH

3. TumnoBble KOHTPOJIbHBIE 3a/1aHNUs U (WJIM) HHbIE MAaTepPUAJIbl, HEOOX0AMMBbIE I
OlleHKH 3HAHUI, YMeHMI U HABBIKOB U (WJIH) ONBITA AeATEIbHOCTH, XapaKTepu3y-
HOIIUX 3Tanbl (JOPMUPOBaAHUS KoMIIleTeHUHMI B mpouecce ocsoenusi OIIOIT

Tunossle KOHTPOJIbHBIC 3alaHUs U MaTCPUaAJIbI, HeO6XOI[I/IMLIC JJIs1 OLCHKHU 3HaHPII>i, YMGHI/Iﬁ

¥ HaBBIKOB, XapaKTEPHU3YIOMIMX TMPOJIBUHYTHIA ATan (HOPMUPOBAHHMS KOMIIETEHIMA B IpoIecce
ocBoenus OINOII, conepxarcs B yaeOHO-METOAMUECKUX Pa3pabOTKaX, IPUBEAECHHBIX HUXKE.
1. Tumnosoii pacuet no TeMe «/luddepeHunansHoe ncurcaeHue GyHKIUU OAHON 1eHCTBU-

TEIbHOW NEPEMEHHOM U €ro NPUIIOKEHUSD» [ DIEKTPOHHBIN pecypc]: [ caMOCTOSTENIBHON
paboThI CTY/IEHTOB O4HBIX (akynbTeToB] / coct.: C.B. baxenona, 1.C. Crabynur, M.B.
@ununmnosa; FOxno-Ypansckuit 'AY, Uactutyt arpounxenepun. — YensiOunck: FOxHo-
VYpansckuii 'AY, 2017. — 70 c. — Pexum gocryna:
http://192.168.0.1:8080/localdocs/vmat/29.pdf

Tunossle pacuersl o Teme «HTErpanbHoe ncunciienne GyHKIUU OJHON AeHCTBUTEIbHON
MIEPEMEHHOI» JJIsl CAMOCTOSTENbHON pabOThI CTYAECHTOB [ DJIEKTPOHHBIN pecypc]: MeTos.
ykazanus / coct.: O.E. Akynuu, M.H. Apxunosa; FOxHo-Ypansckuii ['AY, UncTuryT ar-
pounxenepuu. — Yensounck: KOxuo-Ypansckuii 'AY, 2016. — 82 c. — Pexxum nocryna:
http://192.168.0.1:8080/localdocs/vmat/28.pdf

DYHKIIMM HECKOJIBKUX NEPEMEHHBIX. KpaTHbIE M KPUBOJIMHENHBIE MHTErPaibl [ DIEKTPOH-
HBIM pecypc]: MeTol. yka3zaHus [ 1151 HH)KEHEPHO-TEXHUYECKUX, SKOHOMUYECKUX, NIE€aroru-
YeCKHUX HallpaBlieHHH OakanaBpuata u cneuuanuretal / coct.: P.1. Muponosa, C.A.
Ckpurika; UTAA. — 2-e u3g., nepepad. — Yensounck: UT'AA, 2013. — 45 ¢. — Pexxum gocTy-
na: http://192.168.0.1:8080/localdocs/vmat/19.pdf

Tunossle pacuersl Mo Teme «OYHKIMH IBYX NEPEMEHHBIX)» IJISl CAMOCTOSITENIbHOM paboThI
CTYIEHTOB [ DIEKTPOHHBINA pecypc]: [ NHKEHEPHO-TEXHUUECKNX, SKOHOMUUYECKUX, NTE€a-
TOTUYECKUX HaIpaBJieHul OakanaBpuara u cneruanuteral / coct.: I'.A. Jlapuonosa [u nip.];
UT'AA. — 2-e u3n, nepepad. — Yensdunck: UI'AA, 2013. — 74 c. — Pexum goctyna:
http://192.168.0.1:8080/localdocs/vmat/24.pdf
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o

Juddepennunanbable ypaBHEHUS B MPUKIATHBIX 33/1a4ax [ DIEKTPOHHBIA pecypc]: MeToau-
yeckue ykazanus / cocT.: O.E. Axkynuu, C.A. Cxpunka, N.C. CraGynut; YensOuHckast roc-
yIapCTBEHHAsl arpOWH)KEeHepHasi akajgemus. — Yensiounck, 2015. — 81 c. — Pexxum nmocryna:
http://192.168.0.1:8080/localdocs/vmat/14.pdf
6. Tunosble pacueTsl Mo TeMe «/uddepeHImanbabie ypaBHEHUS» ISl CaMOCTOSATEIBHON pa-
OOTHI CTYJIEHTOB [ DJIGKTPOHHBIN pecypc]: MeToanueckue ykazanus / coct. I.A. JlapuoHona;
HOxHo-Ypanbckuit 'AY, Huctutyr arpoumxenepun. — YemstOunck: FOxHo-Ypanbckuii
I'AY, 2015. — 55 ¢. — Pexxum moctymna: http://192.168.0.1:8080/localdocs/vmat/23.pdf
7. KowmruiekcHble uncia [DIeKTPOHHBIN pecypc]: Meroanueckue ykaszanus / cocT.: C.A.
Ckpunka, A.C. YrpromoBa; UI'AA. — 2-e u3zg., nepepad. — Uensounck: UI'AA, 2013. — 44
c. — Pexxum nocryna: http://192.168.0.1:8080/localdocs/vmat/21.pdf
8. Twumnosble pacyeTsl o TeMe «PsAapD» A caMOCTOSATENIbHOM pabOThI CTYIEHTOB [ DIEKTPOH-
HBIN pecypc]: meroanueckue ykazanus / coct.: O.E. Akynny, M.B. Bynrakosa, C.A.
Ckpunka; UI'AA. — 2-e uzn., nepepad. — Yensounck: UI'AA, 2014. — 70 c. — Pexum gocry-
na: http://192.168.0.1:8080/localdocs/vmat/20.pdf

Mertonnyeckue pa3padboTky, ykazaHHble B 1.3 @OC, uCnobp3yoTcs IPYU aHAIN3€ KOHKPET-
HBIX cuTyanui (cm. m. 12 PILJY).

4. Mertoauuyeckue MaTepHaJbl, ONpeae/siionMe NpoueIypbl OlleHHBAaHUs 3HAHUI,
YMEHHi, HABBIKOB M (MJIM) ONBITA AeATEJbHOCTH, XapaKTepu3ywommx 3ran(bl) ¢gopmu-
POBaHUS KOMIIETEHIUI

B naHHOM pasznene METOIMYECKUE MaTepUaibl, ONPENCIAIOIINE MPOLELYPbl OLEHUBAHUSA
3HAaHWI, YMEHUH, HABBIKOB, XapaKTEPU3YIOIIUX MPOABUHYTHIN 3Tan (OPMHUPOBAHUS KOMITETEHIIHIA
[0 JUCLMIUIMHE «MaTreMaTu4ecKuil aHalu3 B arpOMH)KEHEPHUM», NPUBEACHBI NPUMEHUTEIBHO K
KaXJIOMy W3 HCIOJIB3YEMBIX BHJOB TEKYLIETO KOHTPOJSA YCIIEBAEMOCTH M IIPOMEKYTOUHOM arTe-
CTallUU 00Yy4arOIUXCS.

4.1. OueHo4HbIe cpeACTBA /ISl IPOBEACHHUS TEKYIIero KOHTPOJIsl yCIIeBAeMOCTH
4.1.1. YcTHBIN OTBET HA MPAKTUUECKOM 3aHATHH

VYCTHBIM OTBET Ha MPAKTHUYECKOM 3aHATHUH HCIOJIB3YEeTCS JUIsl OLEHKHM KaueCTBA OCBOCHMS
o0ydJaronmMcsi OCHOBHOUM mpodeccruoHaabHOM 00pa30BaTeIbHON MPOrpaMMbl MO OTIEIbHBIM BO-
pocaMm M TeMaM AUCUUIUTMHBL. Tembl U 1iansl 3aHaTuil (cM. 1.3 @OC) 3apanee coolmiatorcest 00y-
yaromumMcs. OTBET OLIEHUBAETCS OLEHKON «OTJIIMYHOY, «XOPOILO0Y, «YAOBIETBOPUTEIHHO» UITU «HE-
YJIOBJIETBOPUTEIHHO.

Kputepun onienku orsera (Tabii.) TOBOJATCS 10 CBEACHHUS 00YYarOIIMXCS B Hadalle 3aHSATHI.
OneHka 00OBsABISIETCS 00YYAIOLIEMYCSI HETTOCPEACTBEHHO MOCTIE YCTHOTO OTBETA.

IIkaJua Kpurepuu ouennBanus
OueHka 5 - 00yJaronuics MoJIHO YCBOWII yUeOHBIN Marepua;
(oTHMuHO) - IPOSIBIIIET HABBIKM aHalU3a, 0000IEHHs, KPUTHUECKOTO OCMBICIIe-

HHUA 1 BOCHIPUATUA I/IH(i)OpMaHI/II/I, HaBbIKW IIPUMCHCHHA OCHOBHBLIX Ma-
TEMATUYECCKUX METOIOB,

- MaTrepuajl U3JIOKECH I'PpaMOTHO, B OHpCI[CJICHHOﬁ JIOTUYECKOH mociie-
AOBATCIIbHOCTHU, TOYHO HUCIIOJIB3YCTCA TCPMHUHOJIOT U,

- IOKa3aHO YMCHHEC WJUIIOCTPUPOBATH TCOPETUYCCKHUC IMOJIOKCHUA KOH-
KpPCTHBIMHA IpUMEpaAMU, IPUMCHSATHL UX B HOBOM CUTyalluH;

- IPOACMOHCTPHUPOBAHO YMCHHC PCIIATH MMPUKJIIAAHBIC 3a0a49H,;
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Hkana Kpurepun oueHuBanus

- IPOJIEMOHCTPHPOBaHa CPOPMHUPOBAHHOCTh U YCTOMYMBOCTh 3HAHUI,
YMEHUN U HaBBIKOB;

- MOTYT OBITh JIONYIIEHBI O/IHA-IBE HETOYHOCTU MPHU OCBEIICHUU BTO-
POCTETIEHHBIX BOIPOCOB.

Ouenka 4 OTBET YJOBJICTBOPSET B OCHOBHOM TPEOOBAHUAM Ha OIICHKY «5», HO TPH
(xopoiio) 3TOM UMEET MECTO OJUH U3 HEAOCTATKOB:

- B YCBOCHHMH y4e0OHOIO Marepuasa JOMYIICHb HeOOIbIIHE MPOOebl,
HE MCKA3MBIIHUE COICPIKAHNE OTBETA,;

- B pCHICHUU NMPUKIIAAHLIX 3aJ4a4 JOMYIICHbI HC3HAYUTCIIbHBIC HETOYHO-
CTH.

Ouenka 3 - HETOJIHO WJIM HEMOCJE0BaTEIbHO PACKPBITO COACpKAaHUE MaTepuarna,
(YOOBIETBOPUTEIBHO) | HO TOKa3aHO o0Olee MOHMMAaHUE BOIPOCA U TMPOJEMOHCTPHUPOBAHBI
YMEHUS, JOCTAaTOYHbIE 1JIs JadbHEHIIIEro YCBOCHUS MaTepuaa;

- UMEJIUCh 3aTPYJHEHUS WM JAOMYLIEHBI OMIMOKK B OMpPECIICHUHN MOHS-
TUN, UCIOJIb30BAHUM TEPMUHOJIOTHH, B MPUMEHEHUH MaTeMaTUYeCKHUX
METOJIOB PEIICHUs MPHUKIAIHBIX 33]a4, UCIIPABICHHBIE MOCIE HECKOJIb-
KHX HABOJSIINX BOIPOCOB;

- IPU HETIOJIHOM 3HaHUHM TEOPETUYECKOr0 Marepualia BBISBICHA HEIO-
cTaTro4Hasi c(pOPMHUPOBAHHOCTh YMEHUW W HABBIKOB, OOyJarouiuiics He
MOJKET MEPEHOCHUTh 3HAHUS B HOBBIE MPOOJIEMHBIE CUTYaIUH.

Onenka 2 - HE PACKPBITO OCHOBHOE COJEp KaHUe ydeOHOro Marepuala;
(HEyJOBIIETBOPUTENLHO) | - OOHAPY)KEHO HE3HAHWE WM HENMOHMMaHue OOblIeH miu Hanbosee
Ba)XHOH yacTh y4eOHOTO MaTepuana;

- JOIIYIICHBI OIIMOKH B OMpCaACIICHUU HOHSITHI;'I, IIpu HCIIOJIB30BaHUU
TEPMUHOJIOIUY, B NPUMEHEHUN MAaTeMaTHMYeCKUX METOJOB IpU pelle-
HUM NPHUKIAJHBIX 3a/1a4, KOTOpble HE UCIIPABIEHBI I1OCIE HECKOIBKHX
HaBOJAIINX BOIIPOCOB;

- HC C(bOpMI/IpOBaHI)I KOMIICTCHIIMHU, OTCYTCTBYIOT COOTBCTCTBYIOIIHC
3HAHMS, YMECHUS U HABBIKH.

4.1.2. ManuBuayanpHOE 3a1aHKe (TUIIOBOM pacyeT)

WupuBuayanbHOe 3aqaHue (Janee THIOBOW pacdeT) MCIOJb3yeTcs A OLEHKH KauecTBa
OCBOEHHUSI 00Y4YalOIIKMMCS OCHOBHOM MpodeccnoHalbHOM 00pa30BaTeIbHOW MpOrpaMMbl MO OT-
JeTbHBIM TeMaM JAMCLUUIUIMHBL. BapuaHT 3aaHus A KaX10ro 00y4aroerocs onpeaensercs B co-
OTBETCTBUHU C MOPSAIKOBBIM HOMEPOM B KypHaiie rpymnmnbl. CopepikaHue 3a/laHuil TUIIOBBIX pacye-
TOB NMPUBOJUTCS B METOANYECKHX YKazaHusX (1. 3 POC).

[Ipn m3ydyenun aucuurianHbl «MaTemMaTUyecKuil aHalu3 B arpOMHKEHEPUU)» BBIIOJIHAIOTCA
CJIEYIOINE TUIIOBBIE PACUETHI:

1. JuddepenuuanpbHoe ucurciaeHre GyHKIUM OJHOW JEWCTBUTENBHON MEPEMEHHON U €ro mpHu-
noxenus (6-8 3amanwuit).
Heonpenenennsrit unterpan (6-8 3aganuii).
Omnpenenennblii uHTErpan (4-6 3aganuii).
HuddepernnanpHoe ncunciaeHne GyHKINU IBYX IEpEMEHHBIX (3-4 3a1anus).
Huddepennnansabie ypaBHeHus (5-8 3amanuii)
WuTerpanbHoe ucunciaenne GyHKIUU ABYX MepeMeHHbIX (3-4 3a1anus).
Psipt (6-10 3amanmin).
PaGora BeInosHsAETCS B OTAEIBHOM TeTpaau (12-18 JUCTOB) B KIETOUKY.
TpeboBanust MpH BHIMOIHEHUH TUIIOBOTO pacueTa:
— YCJOBHE KaX/JI0H 3a/ladi BKJIEUBAETCS B TETPaJb B MEUATHOM BUJE WM MUILETCS OT PYKU pas-
OOPUYMBBIM TOYEPKOM;

Noookowh
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— TPUBOJUTCA MOJHOE U 0OOCHOBAHHOE PELICHHE C HEOOXOAUMBIMU MOSICHEHUSIMH, BBIYHCICHU-
SIMU U pacyeTaMu;

— TI0CJIE pELICHHUs 3allUChIBAETCS OTBET;

— rpaduyecKkre NOCTPOCHHUS BHIIOJIHAIOTCS KapaHaIioM;

— TEKCT pelIeHUs BCEX 3ajay JODKEH ObITh B TUCbMEHHOM BUJIE;

— IS OTMETOK M 3aMEYaHUi MPEeroaaBaTens JOJDKHBI ObITh OCTaBIICHBI 1O (3—4 cMm).

TunoBoi# pacueT caaercs 10 yKa3aHHOTO IIPernojaBaTeieM CpoKa U MIPUHUMAETCS Ha MPOBEP-
KY TOJILKO B TOM CJIy4ae, €cii yJIOBJIETBOpsieT TpeboBaHusAM K opopmieHuto. Pabora Hazg ommbdka-
MU BBINOJIHSIETCS B 3TOM K€ TETpaau U CAAETCS AJIs HOBTOPHON IPOBEPKHU.

[IpenogaBaTens MOKET Ha3HAYUTH IO CBOEMY YCMOTPEHHIO 3aIIUTY TUIIOBOTO pacyera, Bbl-
MOJTHEHHOTO 00YYa0IIMCHI.

Copep:xaHue TUIIOBOTO pacyeTa U KPUTEPUH OLICHKU OTBeTa (Tabil.) JOBOJSTCS 10 CBEIACHUS
00y4YaroImerocsi COrjacHO rpaduKy BBHIIOJIHEHUS B Hayalle KaXa0ro ceMmecTpa. TWUIoBOW pacyer
OLICHHUBAETCS MPENOJaBaTeNIeM OL[CHKOM «3aUTEHO», «HE 3aUTEHO» U Pe3yJIbTaT 0ObSBIIAETCS Ha 3a-
HSTHUU.

Ilxkana Kpurepum oueHnBaHus

OneHka «3auTeHo» - paboTa BBIIIOJHEHA OJIHOCTbIO;

- YMEHHE JIOTUYHO U IPaMOTHO IIPUMEHATH MAaTEMAaTUYECKHE METO/bI
IIPU PELIECHNN NTPEMJIOKEHHBIX 3a/1a4;

- yMeHHE O0OOCHOBBIBAaTh BBIOOpP METOJAA PEILLIEHUs, ITOKAa3bIBAET 3HA-
HUE OCHOBHBIX MAaTE€MaTHYECKHMX MOHATHM IIPU OTBETE HA BOIPOCHI
npernojiaBaTess, Cioco0eH UCIPABIATh OIMOKH MOCE JONOTHUTEb-
HBIX BOIIPOCOB.

OLieHKa «HE 3a4TEHO» - paboTa BBIIIOJIHEHA HE B MIOJTHOM 00BEME;

- OTCYTCTBHE HEOOXOUMBIX TEOPETUYECKUX 3HAHMUIA;

- IONYIIEHBI TPYyObIe ONMIMOKM B MPUMEHEHHH aJITOPUTMOB MaTeMaTH-
YECKUX METOJOB PEIICHUS 3a1a4.

2.2. Tlpoueaypsl 4 OLlEHOYHBIE CPEACTBA IJIsl MPOBEAECHUS MPOMEKYTOUHOM aTTecTAllUN
4.2.1. 3auer

3auer sBnseTcs GOpPMOIl OLIEHKH KauecTBa OCBOCHMs OOYdaroIIMMCs OCHOBHOW mpodeccuo-
HaJIBHOI 00pa30BaTeIbHON MPOTrpaMMBI 1O pa3aenaM AUCHUIUIMHEL Ilo pe3ynbraTtaM 3adera o0y-
YaOIEMYCs BBICTABIISIETCS OL[CHKA «3aUTE€HO» UM «HE 3aYTEHOY.

3auer IMPOBOAUTCA 11O OKOHYAHUH YTCHUA J'IeKIIPIfI U BBIIIOJTHECHUA Ha60paTOpHBIX (HpaKTI/ILIC-
CKHUX) 3aHATHH. 3aU€THBIM SIBJIIETCS MOCJIEAHEE 3aHATHE N0 TUCUUIUIMHE. 3a4eT IPUHUMAETCs Ipe-
10/1aBaTEISIMH, IPOBOIUBIINMHU JJAOOpaTOpHbIE (IPAKTUYECKUE) 3aHATHUS, WIIM YUTAIOIIUMU JIEKIIH
10 JaHHOH JUCIHUIUINHE. B ciydae oTcyTCcTBUS BeAyllero mpemnojaBaTess 3a4eT IpUuHUMaeTcs pe-
HoJiaBaTenieM, Ha3HAYCHHBIM PACHOPSDKEHHEM 3aBefyromiero kagenpoit. C paspenieHus 3aBenyro-
mero kadeapoil Ha 3adyeTe MOXKET MPUCYTCTBOBAThH MpenojaBareib Kadeapsl, MTPUBICUEHHbIN Ui
IIOMOIIM B MPUEME 3a4CTa.

[TpucyrcTBHe Ha 3ayeTe mpenojaBaresell ¢ Apyrux kageap 6e3 cOOTBETCTBYIOIIETO pacro-
pSKEHHsI peKTopa, MPOPEeKTopa 1o yueOHoi paboTe min AekaHa QaKyabTeTa He JOMyCKaeTCsl.

dopma MpoBeACHUS 3a4eTa MUCbMEHHas: paboTa, MPOJAOIKUTEILHOCTBIO 45 MUHYT, ONpee-
asiercst kKaeapoit ¥ JOBOJUTCS 10 CBEICHHUS 00YJAIOMINXCS B HaYaJIe CEMECTpa.

Jlnis mpoBeieHus 3aueTa BeyILUi pernoaaBaresb HakaHyHe ToTy4aeT B IeKaHaTe 3a4eTHO-
HK3aMEHAIMOHHYIO BEJIOMOCTh, KOTOpasi BO3BPANIAETCS B JIGKAHAT MOCIIE OKOHYAHHS MEPOTIPHSTHS
B JICHb IIPOBE/ICHUS 3aUeTa UM YTPOM CIEAYIOIIETO JTHS.

OOyuJatomiuecs: pH sSIBKE Ha 3a4eT 00s3aHBI UMETh MPH cede 3aYETHYIO KHIKKY, KOTOPYIO
OHU NPEABSBISAIOT NPETOIaBaTENIO.
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Bo Bpewmst 3auera oOyuaronyecss MOTYT IOJI30BaThCSI C Pa3peIIeHus] BEAYIIETrO MMPeroiaBa-
TEJS CHPAaBOYHOM M HOPMATHBHOH JIUTEPATypOl, APYTMMHU NOCOOMSIMHU U TEXHHYECKHMH CPE/ICTBA-
MH.

[IpenomaBaTenio mpeaoCTaBiIsAeTCS MPaBO 334aBaTh OOYYAIOUIMMCS JONOJIHUTEIBHBIE BO-
MPOCHI B paMKaXxX MPOrpaMMbl TUCIUILIHHEL.

KauecTBeHHass OIleHKAa «3a4TE€HO», BHECCHHAass B 3a4eTHYIO KHIDKKY U 3a4eTHO-
HK3aMEHAIIMOHHYIO BEIOMOCTb, SBIISICTCS PE3Y/IbTaTOM YCHEIIHOTO YCBOSHUS YUeOHOTr0 MaTepuania.

Pe3ynpraT 3aueTa B 3a4€THYIO KHIKKY BBICTaBIISICTCS B JICHb ITPOBEICHHS 3a4eTa B MPUCYT-
cTBuM camoro oOyuaromierocs. [IpemogaBareny HeCyT HMEpCOHANIBHYIO OTBETCTBEHHOCTH 32 CBOE-
BPEMEHHOCTh U TOYHOCTh BHECCHHS 3aIlUCEH O Pe3ysbTaTax MPOMEKYTOYHOH aTTecTaluu B 3a4eT-
HO-9K3aMEHAIIMOHHYIO BEIOMOCTh U B 3a4E€THBIC KHU)KKH.

Ecnn oOydaromuiicst SBUIICS Ha 3a4€T U OTKA3aJICsl OT MPOXOXKICHUS aTTECTALUH B CBS3HU C
HETOATOTOBJICHHOCTIO, TO B 3a4€THO-9K3aMEHAIIMOHHYIO BEJIOMOCTh €My BBICTABIIAETCS OLCHKA
«HE 3aYTECHOY.

HesiBka Ha 3a4eT oTMeuaeTcs B 3aU4€THO-3K3aMEHALIMOHHON BEOMOCTH CIOBAMH «HE SIBHJI-
CSI.

Hapymienne nuCHUIIIMHbI, CIUCBIBAHUE, UCIIOIB30BAHNE O0YYAOIIMMUCS HEPa3pelIeHHBIX
MICYATHBIX U PYKOITMCHBIX MaTE€pPHANOB, MOOHMJIBHBIX TeNePOHOB, KOMMYHHUKAaTOPOB, IUIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB M IPYT'MX BUJOB JIUYHOW KOMMYHUKAIITMOHHOW M KOMIIBIOTEPHOW TEXHU-
KM BO BpeMsl 3a4eTa 3arpenieHo. B ciaydae HapymieHHst 3TOro TpeOoBaHMUS MperoaBareib 00sM3aH
YIIATh 00YYarOIIerocsi U3 ayIuTOPHH U IPOCTABUTh €MY B BEZJOMOCTH OLIEHKY «HE 3aYTECHOY.

OOyyaromymMcs, He CAABLIMM 3a4€T B YCTAHOBJIICHHBIC CPOKH IT0 YBa)KUTEIBHOW MPUYMHE,
WH/IMBUyAJIbHBIC CPOKH TPOBEICHHSI 3a4€Ta ONPENENIAIOTCS IPUKAa30M peKTopa Y HUBEPCUTETA.

OOyyaromyecsi, IMEIOIINE aKaJeMUYECKYIO 3a/I0JDKEHHOCTb, CIAI0OT 3a4eT B CPOKH, OIpe/ie-
nsiemble YHHBepcuTeToM. MH(bOpManmst o0 JIMKBUIAINN 3aI0JDKEHHOCTH OTMEYAeTCsl B dK3aMeHa-
[IOHHOM JIUCTE.

WHBamuapl U IHIa ¢ OrpaHMYEHHBIMH BO3MOKHOCTSIMH 3/I0pPOBBSI MOTYT CAAaBaTh 3a4€ThI B
CPOKH, YCTaHOBJICHHBIC HHANBUAYAJIbHBIM y4EOHBIM IUTAHOM. MIHBAIMABI U JTUIIa C OTpaHUYCHHBIMU
BO3MOYKHOCTSIMH 3JI0POBbsI, UMEIOIINE HAPYIICHUS! OMOPHO-ABUTAaTEIFHOTO aImapara, JOMyCKaroT-
Csl Ha aTTECTALlMOHHBIC UCTIBITAHUS B CONTPOBOXKICHUN aCCHCTEHTOB-COMPOBOXKIAIOIIUX.

[Iponierypa mpoBeneHHsI MPOMEKYTOYHON aTTECTAIlMU Ui OCOOBIX CIy4aeB H3JIOKEHA B
«[TonmoxxeHnH 0 TEKyIIeM KOHTPOJE YCIIEBAEMOCTH M MPOMEKYTOUHON aTTecTalMu 00y4yaromuxcs
o OIIOII GakanaBpuara, cnenuanutera U Maructpatyps» ®I'BOY BO IOxHO-Ypansckuii ['AY
(FOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).

[IIkana 1 KpUTEPUH OLIEHUBAHUS OTBETA O0YYAIOLIETroCs MPECTABIECHbI B TAOIHIIE.

IIxkana Kpurepun oueHnBanus

OneHnka «3a4TeHo» 3HaHME MTPOrPaMMHOIO MaTEpHUalla, YCBOCHNE MaTeprala OCHOBHOU U JI0-
ITOJIHUTENIBHON JIMTEPATYpPhl, PEKOMEHIOBAHHOM MPOrpaMMOMN JUCIUILIN-
HbI, IPAaBUIIBHOE PELICHNE MPUKIIAAHBIX 33a4 (AOMyCKaeTcs HaJuuue He-
3HAYUTENIbHBIX OIIMOOK MM HEJOCTaTOYHO MOJIHOE PACKPBITHE CO/epKa-
HUs BOIIPOCA WM NOTPEIIHOCTh HENPUHLIUIIMAIBHOIO XapaKkTepa B OTBETE
Ha BOIPOCHI).

OneHka «He 3a4T€HO» | MPOOEBl B 3HAHUAX OCHOBHOTO MPOTPAMMHOTO MaTepuaia, MPHHIUIHN-
aJbHbIE OLTMOKH MPU OTBETE Ha BOTIPOCHI.

Bonpocsl k 3auery

3 cemecTp
1. 3agaum, npuBoasmme K moHATHIO nuddepeHmansubix ypaHenuit (AY). Iopsgox Y,
pewmenne J1Y.
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2. 1Y nepBoro nopsiaka. HauanbHble ycnoBus, oOliee pelieHre, 4acTHOe pelieHue. 3anada
Komm. Teopema cyniecTBoOBaHUS U €AMHCTBEHHOCTH petenus 3aaaun Kommu. ['eomerpuyeckas nn-
teprperanus Y nepeoro nopska.

3. Y nepBoro nopsiaka ¢ pa3aesomuMUcs IePeMEHHbIMH.

4. OpHoponnsle /Y nepBoro nopsaxa.

5. Jlunetinbie JIY nepBoro nopsiaka. YpasHenue S. beprymu.

6. 1Y Broporo nopsinka. HauanbHble ycnoBus, oOIiee pelieHrne, 4acTHOe pelieHue. 3anada
Komm.

7. Y BbICIIMX NOPSAIKOB, TOMYCKAIOIIME IOHWKEHHUE MTOPSIIKA.

8. Jluneiinbie omHopoaubie [[Y BTOpOro mopsaka. JInHelHO HE3aBUCHMBIC U 3aBUCHUMBIC pe-
menusi. Onpenenurens BpoHckoro, ero cBoicTBa.

9. Teopema o ctpykrype obmero pemenus JIOAY. Oteickanue obmero pemenus JIOAY c
MOCTOSTHHBIMU K03 (ppunimeHTamu.

10. JIHJIY BTOpOTrO mMopsijaka ¢ MOCTOSHHBIMU Koddduimentamu. Teopema o cTpykType 00-
1iero pemieHus. MeTo Bapualuy Ipou3BOJIbHBIX TOCTOSHHBIX.

11. Oteickanue yactHoro pemenus JIHAY co crennanbHBIM BUIOM MPABOM YaCTH.

12. Teopema 0 HaJIOKEHUH PEUICHUN.

13. 3apauu, npuUBOAAIIME K TIOHATHIO IBOMHOTO MHTErpaia. /[BoitHON WHTErpai, ero onpesne-
neHue. Teopema CyllecTBOBaHUS JBOMHOIO HHTErpaa.

14. CaoiicTBa, Teopema O CpelHEeM 3HAYCHHH.

15. Brrumncnenue aoiiHoOro uHTerpaia. [lepexosa K moisipHbIM KOOpIUHATaM.

16. IlpwioxeHus JBOHHOTO MHTETpaja.

17. 3apauu, npuBoJAIIME K NOHITHUIO TPOMHOrO MHTErpana. TpolHOM UHTErpal, ero omnpezie-
JeHue, cBoiicTBa. TeopeMa cyliecTBOBaHUSI TPOMHOIO UHTErpaia.

18. Brwrumciienue TpoitHOTO MHTErpana. [lepexoa K MIMHAPUYECKUM B CHEPHUISCKUM KOOP-
JUHATaM.

19. IIpunoxeHus TPOMHOTO UHTETpAIA.

20. 3agaya 0 BBIUMCICHUH pabOTHI MepeMeHHOU cuibl. OnpeneneHne KpUBOJIMHEHHOTO MH-
Terpajia 1o KOopAuHaTam.

21. CgoiicTBa, BBIUKCICHUE KpUBOJIUHEHHOTO HHTEerpaia Il pona.

22. ®opmymna ['puna.

23. YcioBUs HE3aBUCUMOCTH KPUBOJIIMHEHHOTO HHTETpaja Mo MyTH UHTETPUPOBAHMSL.

24. HaxosxneHue GyHKIIMH JIBYX NIEPEMEHHBIX IO €€ MOJHOMY Au(depeHInany.

25. [lpunoxxeHust KpUBOJIMHEHHOTO HHTETpajia BTOPOro PoAa.

26. YwucioBbie psJIbl, CXOIUMOCTh B PACXOJMMOCTh. He00X01MMBIE YCITOBUS CXOTUMOCTH.

27. TI'apmonnueckuit pan. ['eomerpuueckas nporpeccus.

28. CBoOHCTBa CXOISAIIUXCS PSAIOB.

29. Panel ¢ monoxurensHbIMU wieHaMu. [Ipu3Haku cpaBHeHus panoB. [Ipusnak lanambGepa.
Nuterpansnsiii npusHak Komm. Pax Jupuxie.

30. 3naxouepenyromuecs psaabl. [Ipusnak JleiiOnuma. AGcontoTHas, yCI0BHAs CXOIUMOCTb.

31. Crenennsle psabl. Teopema AGens. HTepBan U paanyc CXOAMMOCTH CTENIEHHOTO psija.
CBoiicTBa CyMMBI CTENEHHOTO psijia: HEMPEPhIBHOCTh, MOwWIeHHOE AuddepeHnpoBaHe U UHTE-
IpUPOBAHUE.

32. Panel Teitnopa u Maknopena. Pasnoxxenue snemenTapHbix GpyHkiuil B psa Teiinopa u B
psn MaxkiopeHa.

33. [IpunoxxeHue CTENEHHBIX PAJOB K NMPUOIMIKEHHBIM BBIUMCIEHUAM: pemieHue auddepen-
LUAIbHBIX YPaBHEHUH, BEIYUCIIEHUE UHTETPAJIOB.

4.2.2. Dk3aMeH

Dk3aMmeH sABIseTcs (pOpMON OLEHKH KauecTBa OCBOEHHS 00ydaroIIMMCs OCHOBHOW mpodec-
CHOHAJILHOW 00pa3zoBaTeIbHOM MpOrpaMMbl MO pasaenaM JUcUUIUIMHEL [lo pesynbpraTtam sk3aMeHa
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oOyJaromemMycsi BBICTABISETCS OLIEHKA «OTIUYHOY», «XOPOIIOY», «YIAOBIECTBOPUTEIHLHO» WU «HE-
YIOBJIETBOPUTEIILHO.

DK3aMeH MO JUCHUIUIMHE MPOBOIUTCS B COOTBETCTBUU C PACIIMCAHUEM IPOMEKYTOUYHOM aT-
TECTaIH, B KOTOPOM YKa3bIBa€TCSl BpEMs €ro MPOBEICHUS, HOMEp ayAUTOPHH, MECTO MPOBEICHUS
KOHCYJIbTAIlMK. Y TBEPKICHHOE PACIHCAHUE pa3MeIacTcsi Ha NH()OPMAIIMOHHBIX CTEH/IAX, a TaKKe
Ha 0UIIMATILHOM caiiTe YHUBEPCUTETA.

YpoBeHb TpeOOBaHUH ISl MPOMEKYTOUYHOM aTTECTAllMH OOYYaOIIMXCS YCTaHABIMBACTCS
paboyeil mporpaMMoi TUCHUIUIMHBI U TOBOJAMUTCS IO CBEICHUS 00YyJaronIXcs B Hayaie ceMecTpa.

DK3aMeHbI MPUHUMAIOTCS, KaK MPaBUIIO0, JIekTopamu. C pa3perieHus 3aBeAyIoniero kaheapoi
Ha JK3aMEHE MOXKET IPHUCYTCTBOBATH IMpernojaBareib Kadeapbl, TPUBICYCHHBIH UIsi TIOMOIIU B
npuemMe ’x3amMeHa. B ciydae oTcyTCTBUSI BEIYIIETO MPENoaBaTessl 3K3aMeH MPUHUMAETCS MPEno-
naBaTesieM, Ha3HAYEHHBIM PacHopsKEHHEM 3aBeAyIOLIEro Kadeapoil.

[TpucyTcTBHE Ha dK3aMEHE MpenoaaBaTenieil ¢ Apyrux kadeap 6€3 COOTBETCTBYIOIIETO pac-
MOPSDKEHUS PEKTOPa, MPOPEeKTopa Mo yuebHol padoTe niH ekaHa (akynbTeTa He T0MYyCKaeTCsl.

OO0yyaromuecs MpH sIBKE Ha K3aMeH 00s13aHbl UMETh MPHU ce0e 3aYETHYIO KHIKKY, KOTOPYIO
OHH TPEIBABISIOT IK3AMEHATOPY.

Jns mpoBeneHus sK3aMeHa BEAYLIUH MperojaBareib HaKaHyHE MOJydyaeT B JCKaHaTe 3a-
YETHO-2K3aMEHAIMOHHYIO BEJOMOCTh, KOTOpasi BO3BpAIlaeTCsl B JAeKaHAT MOCIe OKOHYAHUS MEpO-
MIPUSATUA B JICHb MTPOBEACHUS HK3aMEHA WM YTPOM CIIEAYIOIIETO JTHS.

DK3aMeH MPOBOJIUTCS MO OujIeTaM B YCTHOM BuE. DK3aMEHAIMOHHbIE OUJIEThl COCTABIISIOT-
Csl 110 YCTAHOBJICHHOW (hOpME B COOTBETCTBHHU C YTBEPKICHHBIMHU Kadeapoi 3K3aMEeHAIIMOHHBIMH
BOIIPOCAMU M YTBEPKJIAIOTCS 3aBeAYIOMUM Kadenpoii exeroaHo. B Gunere comepkutcs 2 Teope-
TUYECKHUX BOIIpOCa U 3ajaua.

DK3aMeHaTOpy MPEeIOoCTaBISIeTCA MPaBO 3a7aBaTh BOMPOCHl CBEPX OWJeTa, a Takke MOMHMO
TEOPETHYECKUX BOIPOCOB JaBaTh /IS PEIICHUS 33/Ja4yd M MPUMEPHI, HE BBIXOSIIME 32 PaMKH
MIPONJICHHOT'O MaTepuraa 1Mo U3y4aeMoi TUCIUILIUHE.

3HaHMSI, YMEHUS ¥ HABBIKU OOYYAFOIIUXCS OMPEICISIOTCS OIICHKAMU «OTIIHYHOY, «XOPOIIOY,
«yIOBIICTBOPUTEIILHO»,  «HEYAOBJIETBOPUTEILHO», KOTOPbIE  BBICTABISIOTCA B 3a4ETHO-
9K3aMEHAIIMOHHYIO BEJOMOCTh M B 3aYETHYIO KHKKY 00YyJaronierocs B IeHb 9K3aMeHa.

[Ipu mpoBeAeHHH YCTHOTO SK3aMeHa B ayJAUTOPHH HE JOJKHO HaXOJIUThCs Oojiee BOCHMU
00yJaronuxcsi Ha OJTHOTO TIPETI0/1aBaTEelIs.

[Ipu mpoBeneHUH YCTHOTO SK3aMeHa OOydJaroIuiics BbIOMpAaeT HSK3aMEHAIIMOHHBIM OHIIET B
CIIy4allHOM TOpSKE, 3aTeM Ha3bIBaeT (PaMUIINIO, UM, OTYECTBO W HOMEP SK3aMEHAIIMOHHOTO OH-
nera.

Bo Bpems sk3ameHa oOydaromuecs MOTYT TOJIb30BaThCA C Pa3pelIeHHs dK3aMeHaTopa Mpo-
rpaMMOI AUCHUILTUHBI, CIPABOYHONW ¥ HOPMATHUBHOU JTUTEPATYPOH, IPYTUMHU MTOCOOUSIMHU U TEXHU-
YECKUMH CPEJICTBAMH.

Bpemst moAroToBkH OTBETA MPH Caye 3K3aMeHa B YCTHOM (pOopMe JOIKHO COCTABIIATH HE Me-
Hee 40 MUHYT (1O KeJlaHUI0 00YYaIOILIErocsi OTBET MOXKET ObITh JOCPOUHBIM). Bpems orBera — He
6onee 15 MUHYT.

OO0yuaromuiicsi, UCTIBITHIBAIOIINNA 3aTPYIHEHUS TPU TMOATOTOBKE K OTBETY IO BBIOpAHHOMY
UM OHIIETy, UMEET MPaBO Ha BBIOOP BTOPOTO OUIIETa ¢ COOTBETCTBYIOIIUM MPOJIEHHEM BPEMEHH Ha
noAroToBKy. [Ipy OKOHYATETFHOM OLICHMBAaHUU OTBETA OIIEHKA CHUKAETCS Ha ofuH Oaut. Beimaua
TPEThero OuseTa He pa3perraeTcs.

Ecnm oOywaromuiicss sSIBUJICS HA DK3aMEH, W, B3sB OWJIET, OTKa3ajCs OT MPOXOXKIACHUS aTTe-
CTallMu B CBSI3M C HEMOATOTOBIEHHOCTHIO, TO B BEJIOMOCTH €MY BBICTABJISIETCS OLICHKA «HEYOBIIE-
TBOPHUTEIHHO.

Hapyienre AUCHUIIINHBI, COUCBIBAHHUE, HUCIIOJIB30BAHHE OOYYAIOMIMMIUCS HEpa3pelIeHHBIX
MEYaTHBIX M PYKOMHUCHBIX MaTE€pPHAIOB, MOOMIIbHBIX TeIe(OHOB, KOMMYHHKATOPOB, TUIAHIIIETHHIX
KOMITBIOTEPOB, HOYTOYKOB U JPYTHX BUIOB JTUYHONH KOMMYHHKAIIMOHHON U KOMIBIOTEPHON TEXHU-
KM BO BpPeMs aTTECTAllMOHHBIX WCIBITAaHUH 3ampernieHo. B ciaydae HapymieHus 3Toro TpeOoBaHUS
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mpernojaBaTesib 00s3aH yIaluTh OOYYArOIIErocs W3 ayJIUTOPUU U MPOCTABUTH €My B BEJOMOCTH
OLICHKY «HEYJOBJIETBOPUTEIHLHO.

BricTaBiieHne OLIEHOK, MOJTYYEHHBIX MPU MOJABEACHUU PE3YJIbTATOB MPOMEXKYTOYHOU aTTe-
CTallMH, B 3a4€THO-7K3aMEHALIMOHHYIO BEIOMOCTh U 3a4ETHYIO KHIKKY IIPOBOJUTCS B IPUCYTCTBUU
camoro oOyuwaromerocsi. [IpenonaBareny HeCyT MEPCOHAIBHYIO OTBETCTBEHHOCTH 32 CBOEBPEMEH-
HOCTb U TOYHOCTh BHECEHHS 3alMCEel O pe3ylbTarax MPOMEKYTOUHOM aTTecTalid B 3a4eTHO-
9K3aMEHALIMOHHYIO BEJJOMOCTh U B 3a4ETHBIE KHIKKHU.

HesiBka Ha 5K3aMeH OTMEYaeTcs B 3a4eTHO-IK3aMEHALlMOHHOW BEAOMOCTH CJIOBAMHU «HE
SIBUJICS).

Jis oOyuaronmxcsi, KOTOpble He CMOTJIM CaTh SK3aMEH B YCTaHOBJIGHHBIE CPOKHU, Y HUBEP-
CUTET YCTaHaBJIMBACT MEPUOJ JUKBUIAIUU 33J0JDKEHHOCTH. B 3TOT nmepuoj npemnogaBarenu, npu-
HUMAaBIINE HK3aMEH, JOJDKHBI YCTAaHOBUTH HE MEHee 2-X JHeH, Korja OoHM OyqyT MpuHUMATh 3a-
nobKeHHOCTH. MH(popMalvs o TUKBUAANNN 33JOJDKCHHOCTH OTMEUYAeTCs B K3aMEHAI[MOHHOM JTH-
cTe.

WNuBanupl u nuia ¢ orpaHU4eHHBIMU BO3MOXKHOCTSIMU 37J0POBbSI, MOT'YT C/IaBaTh 3K3aMEHbI B
MEKCECCUOHHBIN MEpUO/ B CPOKH, YCTAHOBJICHHBIC MHIMBUyaIbHbIM yU4eOHbBIM MIaHOM. HBanu-
Ol U JUIA C OrPAHMYECHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSl, HMMEIOIIUE HAPYIICHUS OIOPHO-
JBUTATEJIHLHOTO amnmapara, JI0MyCKarTCs Ha aTTeCTallMOHHBIC HCTBITAHUS B COMPOBOXKICHUHU aCCH-
CTEHTOB-COIPOBOXIAIOILINX.

[Tpouenypa mpoBeAeHHs] MPOMEXKYTOYHOM aTTECTAIlMH Al OCOOBIX CIy4aeB H3JI0XKEHa B
«ITonmoxkeHnn O TEeKyIIEeM KOHTPOJIE YCIEBAEMOCTH U MPOMEKYTOUHON aTTECTAIlMU 00 ydaromuxcs
no OIIOII 6akanaBpuara, cnenuanutera u Maructpatyps» ®I'BOY BO HOxHo-Ypansckuii [[AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).

[Ikana 1 KpUTEpPHH OLICHUBAHUS OTBETa 00YYaIOIIerocs MpeACcTaBleHbl B Ta0IUIIE

IIxana Kpurtepuu orieHUBaHUS
OreHka 5 BCECTOPOHHEE 3HAHHME MTPOrPAMMHOTO MaTepuaja MaTEMaTUKH; MTPABUIIb-
(oTyIYHO) HOC TMPUMEHEHUE MATEeMATUYCCKUX 3HAHWHN B PEIICHUU TPHUKIIATHBIX 3a-
Jay.
Onenka 4 3HAHHE MPOTPAMMHOI0 MaTepUaia; HAIMYUE HE3HAYUTEIILHBIX OMIMOOK B
(xopor110) pElIeHNH 3a]1a4; HEJJOCTATOUHOE PACKPBITHE COJIEPIKAHUSI BOIPOCOB.
Onenka 3 3HaHHE OCHOBHBIX MAaTEMATHUYECKUX MOHSATUH, METOJOB U alTOPUTMOB,
(YZIOBJIETBOPUTENILHO) | OMyCKAaeT OMTMOKH MPU UX TIPUMEHECHHUH.
Ouenka 2 HET 3HAaHHUA OCHOBHOTO MPOTPAMMHOIO MaTepHaia, MPUHIHUIHAIbHBIC
(Hey1OBJIETBOPHUTEIHHO) | ONIMOKHM MPU OTBETE HA BOMPOCHI M B PEIICHHUH 33]1au.

Bonpocsl k 3k3ameny

2 cemecTp

. 3a7auu, IPUBOAIINE K MMOHATHIO IPON3BOAHOM. OnpeaeneHne npou3BOIHOM.
. Ilpon3Boanast ot anreOpanyeckoil CyMMBbI, pa3HOCTH, IPOU3BEIEHUS U YaCTHOTO (DYHKIUH.
. [Ipon3BoHbIE CIOKHBIX (DYHKIMMH, 33JaHHBIX HESBHO U TapaMEeTPHUYECKH.
. IIpon3BoHbIE OCHOBHBIX 3JIEMEHTAPHBIX (YHKIHI (C BBIBOJOM).
. Juddepennman pynkuuu. CoiicTBa nepsoro auddepennuana.
. CBsI3b MEXy HENPEPHIBHOCTHIO U AP PEPEeHIUPYEMOCTIO (PYHKIIMH.
. 'eoMeTpuvecknii 1 MEXaHUYECKHUI CMBICI TTPOU3BOAHON U quddepeHimana 1-ro nopska,
UX IPUMEHEHNE B PEIICHNN IPUKIIAJHBIX 3a/1a4.

8. TIpou3BoIHbBIE BRICIIMX MOPSAKOB (DYHKIIHIA, 38 JAHHBIX SIBHO, HESIBHO, ITAPAMETPUYECKH.

9. MexaHnuecKuii CMBICI IPOU3BOIHOM 2-T0 MOPSI/IKA.

10. Tuddepenimanst 2-ro U BEICHIKX OpsAKoB. HenaBapuanTHOCTS GopMbl auddepeHima-
JIOB BBICIIMX MOPSIKOB.

11. Teopemsr ®epma, Poss, Jlarpanxa, Komiw.

~No orTh WN -
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12. TIpaswio Jlomurains Iuisi pACKPBITHS HEOIPEICTEHHOCTEH.

13. YcinoBus MOHOTOHHOCTH (DYHKIIHIA.

14. Dxcrpemymbl GyHKIU#H, HEOOX0AUMOE yCioBHE. J[0CTATOYHBIC YCIOBHUSL.

15. OrbickaHre HAUMEHBINETO ¥ HAaHOOIBIIEro 3HaUCHU HyHKIUH, TuddepeHupyemMoii Ha
OTpe3Ke.

16. UccnenoBanue Boimyknoctu GpyHkimu. Touku meperuda.

17. Acumnrorsl GyHKIHH.

18. TleprooGpasnas. HeonpeieieHHbIM HHTETPAL.

19. CaoiicTBa HeomnpeaeneHHOro HHTErpana. Tabnuia HHTerpanos.

20. Metoasl MHTErpupOBaHUs (HEMIOCPEACTBEHHOE HHTEIPUPOBAHKUE, MHTEIPUPOBAHUE 10
YaCTSIM ¥ 3aMEHOM MEPEMECHHBIX ).

21. Pa3nokeHHe MHOTOUJICHA C JICHCTBUTENBHBIME KO3()(HUIIMEHTAMH HA JTMHEHHbBIC U KB
paTUYHbIC MHOYKUTEIIH.

22. Pa3noxeHue palMoOHANbHBIX Apobell Ha mpocreiiiie. MHTerpupoBaHue paryoHaTbHBIX
GbyHKIHH.

23. VHTerpupoBaHye UPPAlMOHATBHBIX QYHKIHN (CTCICHHBIC U TPUTOHOMETPHIECKHE MO
CTaHOBKH).

24. VHTerpupoBaHre TPUTOHOMETPUUYCCKUX (GYHKIMH. YHHUBEpCATbHAS TPUTOHOMETPHUE-
CKasl [IOJICTaHOBKa.

25. BeIpakeHUst, HEHHTETPUPYEMBIE B KBaIpaTypax.

26. 3amauu, MpUBOAAIINE K TOHATHIO ONMpEICICHHOro WHTerpana. VHTerpaibHas cymma,
omnpeaeneHHbid naTerpast. ®opmyna Herortona-Jleiibnuma

27. CaoiicTBa ONpeeTIeHHOr0 HHTEerpalia, TeopeMa cylecTBoBanus. «Teopema o cpemaHem».

28. WurerpupoBaHKe 10 YacTsIM, 3aMEHa IEPEMEHHOM B ONPEIEICHHOM HHTETPAJIE.

29. OmnpezeneHHbI WHTETPAT OT HEYETHON U YETHON (PYHKIMU MO CHMMETPHIHOMY HPOME-
KYTKY.

30. HecoOcTBeHHBIE HHTErPANIbI ¢ OECKOHEYHBIMHE TIPEIEIaMi M OT HEOIPAHHYEHHBIX (PYHK-
AH.

31. Brluncienue miomanei miockux Gpuryp.

32. BeruucieHue JIMHBI IyTH. Borurcienne oobemMa Tenna BpalieHHsL.

33. Boruncienue paboThl, CTATUCTUYECKUX MOMEHTOB, [ICHTPA TSKECTH TUIOCKON (QUTYPBI.

34. OyHKIMU IBYX JEHCTBUTEIBHBIX MEPEMEHHBIX, CITOCOOBI MX 3amanus. O0macTs onpese-
JICHUSI.

35. Jluruu ypoBHS QYHKIUH ABYX MTEPEMEHHBIX.

36. TMoustre mpeaena U HENPEPHIBHOCTH (QYHKIIUH JABYX EPEMEHHBIX.

37. YacTHble MPOU3BOIHBIC TIEPBOTO TOPSIKA, UX TEOMETPUUECKHUN CMBICIL.

38. Tonuenii muddepeniman, ero CBs3b € YAaCTHBIMH TPOM3BOAHBIMH. VIHBapHAHTHOCTH
¢dopmbl nostHOTO MU depeHuana.

39. TIpubamKeHHbIE BBIYUCIIEHHS C TOMOIIBIO IMOJHOTO auddepeHimaa.

40. TIpousBoaubie U quPepeHInanbl BBICIIHX TOPSIKOB. TeopeMa O CMEIIaHHBIX MPOH3-
BOJTHBIX.

41. TuddepeHunpoBaHme CI0KHBIX H HESIBHBIX (YHKIIU.

42. KacatenbHasi IIOCKOCTh ¥ HOPMAITh K TIOBEPXHOCTH.

43. DrcrpeMyMbl GYHKINHU JBYX TepeMeHHbIXx. HeoOxoaumoe ycmoBue skctpemyma. J{ocra-
TOYHOE YCJIIOBHUE IKCTPEMyMa.

44, OtsicKaHNe HANMEHBIINX W HAUOOJBIINX 3HAYCHUH (DYHKIIHH.
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6 JIUCT PETUCTPAIIMA U3SMEHEHUI

Howmep
U3MEHE-
HUS

Howmepa nucros

BaMCHCHHBIX

HOBBIX

AHHYJIMPOBaH-
HBIX

OcHOBaHME I BHECEHUS N3MEHEHUH

Ilonnuce

Pacmmugposka
HOJINCH

Jlara BHECE-
HUS U3MeE-
HEHHUSI




