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Pabouas mporpamMma auciuIuivHbl «MaTeMaTH4eCKUi aHallu3 B arpOMH)KEHEPUM) COCTaB-
JIeHa B COOTBETCTBHHM ¢ TpeboBaHUsAMU DeepaabHOro rocyJIapCTBEHHOTO 00pa30BaTeNIbHOIO CTaH-
naprta Beiciiero oopazopanusi (PI'OC BO), yrBepxkaeHHOro nmpukazom MuHHCTEpCTBa 00pa3oBa-
Hus u Hayku Poccuiickoit @eneparuu 20.10.2015 r. Ne 1172. Pabovast mporpaMmMa mnpeaHa3HavueHa
JUIsl  TIOATOTOBKM OakanaBpa 1o HampabieHuio 35.03.06 ArpouHkeHepusi, npopuiIb —
DJ1eKTPO0OOPYI0BAHNE U YJIEKTPOTEXHOJIOTHH.

Hacrosmas paboyast mporpamMMa JAUCHUUIUIMHBI COCTaBJIEHAa B paMKax OCHOBHOH IMpodeccroHallb-
HOU oOpa3zoBarensHO porpammbl (OITOII) u yauteiBaeT 0COOCHHOCTH O0yUYEHUS MTPH MHKITFO3MB-
HOM 00pa30BaHUU JIUII C OTPAaHUYCHHBIMU BO3MOKHOCTSIMU 310p0oBbsi (OB3) u nuHBanuos.

CocraBurenb — crapmuid mpenoaasarenb U.C. CtaObyaut
Pabouas mporpamma AMCHMILIUHBI 00CYXIeHa Ha 3acedaHuu kadeapsl «MaTtemaTuueckue u
€CTECTBEHHOHAYYHbIE TUCITUTUTMHBIY

« 25 » anpens 2016 r. (mpotokoi Nel).
3aB. kadeapoii «MaTemMaTH4ecKue U eCTECTBEHHOHAYYHbBIE £
JUCLUIUIMHBDY, TOKTOP TEXHUYECKUX HayK, Ipodeccop %\ (¢ — EM. bacapeiruna

Pabouast mporpaMma JTUCHUILIMHBI 0JI00peHa METOIUYECKO KOMHCCHEH (aKyIbTeTa 3a04HO-
ro o0y4eHus

« 25 » anpens 2016 r. (mpotokoin Ne 7).
[pencenarens METOJMYECKOW KOMUCCHA

¢baxynbTeTa 3204HOr0 O0YUYEeHHUsI, KaHAU- //// / A.H.Ko3noB

AaT TCXHUYCCKUX HAYK, JOLICHT

Hupexrop Hayunoit Oubnuorexu E.JI. JleGeneBa




10.

11.

12.

COAEPKAHHUE

[Inanupyemble pe3ynbTaThl O0OyUYeHHs 10 AUCLUUILIIMHE, COOTHECEHHbIE C IJIaHU-
pyembiMu pe3yiabTatamu ocBoeHust OITOIT
1.1. Ilenp u 3aga4u AUCHUTLIANHBI
1.2. IInanupyemble pe3yabTaTbl 00y4eHUs 10 TUCHHUILINHE (TIOKa3aTeNnn
c(hOpPMHUPOBAHHOCTH KOMITETCHIIHIA )
Mecto aucuumiunel B ctpykrype OITOIT
O0beM TUCIUIUIMHBI U BUIBI YI€OHOH PabOThI
3.1.  Pacmpenenenue odbemMa TUCHMIUIMHEI 10 BUJAM y4eOHOM paboThI

3.2.  Pacmpezaenenue yd4eOHOT0 BpEeMEHH I10 pa3jieiaM U TeMam

CtpykTypa U cofep kaHue TUCIUILTIHBI

4.1. CopepxaHu€ TUCIUTIIUHBI

4.2. CopnepxaHue JEKIHN

4.3. Copepxanue 1a00paTOPHBIX 3aHATHI

4.4. CopepxaHue NPAKTUYECKUX 3aHATHN

4.5. Bunsl u coepkaHue caMOCTOSITeNIbHOM paboThl 00y4arOIIUXCs
Y4eOHO-MeToInYecKoe 00eceueHue CaMOCTOSITEIbHON paboThl 00yJatOIUXCsl
0 TUCIUIUINHE

@DOoH/T OLICHOYHBIX CPENICTB TSI TPOBEACHUS IIPOMEKYTOYHOH aTTeCTalluu 00y-
YAIOMIMXCS IO JUCIHUILTHHE

OcHOBHas 1 JONOTHHUTEIbHAS yyeOHas TuTepaTypa, HeoOXxoaumast it OCBOSHHSI
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1. Ilnanupyembie pe3yabTaThbl 00y4eHHs MO JUCUHUILIUHE,
COOTHECEeHHbIE C IVIAaHUpPyeMbIMU pe3yJbTatamu ocBoenusi OINOII

1.1. leap 1 3axa4u JUCHUILIHHBI

bakanaBp mo HampasiaeHuto nmoArotoBku 35.03.06 ArpouHkeHEpHs TOJDKEH OBITh IMOJATOTOB-

JIeH K CJIEAYIOMIMM BHAaM NMPO(eCcCHOHANBHON AEATEeNbHOCTH: HAYYHO-HCCIEI0BATENbCKOM, MPO-
€KTHOM, MPOU3BOJICTBEHHO-TEXHOJIOTMUECKON, OPraHu3allMOHHO-YIIPABICHUYECKOH 1eITeIbHOCTH.

Hesab qucuunIMHBI — cHhOPMUPOBATH Y 0OYUAIOUINXCS CUCTEMY (yHIaMEHTAIbHBIX 3HAHUH,

HEOOXOIMMBIX IIJISl MOCJEAYIONIel MOAroTOBKM OakajiaBpa, CIIOCOOHOTO MPUMEHATh MaTeMaTuye-

CKHE€ METOJbl B PELICHUM MPAKTUYECKUX 3a]a4 CEIbCKOXO3HCTBEHHOIO MPOU3BOJICTBA, a TaKkKe

CHOCOOCTBYIOUINX JaJIbHEHIIIEMY Pa3BUTHIO JTMYHOCTH.

3agauu TUCHMILINHBI

— H3YYUTh OCHOBBI MaT€MaTHYECKOIO amnmnapara HeOOXOIUMOTO ISl PEIICHUS] TEOPETUUYECKUX

Y IPAaKTUYECKUX 3a7a4;

— ($opMHpPOBATh YMEHHUSI CAMOCTOSTENILHO M3Y4aTh y4eOHYI0O M HAy4YHYIO JIUTEPATypy MO Ma-

TEMaTHUKE U €€ IPUI0KECHUSM;

— pa3BUBATH JJIOTUYECKOE U AITOPUTMHUECKOE MBIIICHUE,;

— MOBBIIATH OO YPOBEHb MATEMATUYECKOU KYIbTYPHI;

— (opmHpoBaTh HAaBBIKM MaTEMaTHUECKOI'O HCCIEI0BAaHUS IMPHUKIAJHBIX BOIPOCOB, YMEHHUS

HCIOJIb30BaTh MAaT€MaTUYECKHUE METOJIbl U OCHOBBI MAaTEMaTHYECKOTO0 MOJIECIMPOBAHUS B

MPUKJIAIHBIX 3a7a4ax Oyaymien nmpodeccrnoHalbHOMN 1eATeIbHOCTH.

1.2. I[lnanupyemblie pe3yJbTaThbl 00yUYeHHUs 10 JUCHHUILIMHE (MOKa3aTeJn chopMupo-
BAHHOCTH KOMII€TEHIIHI1)

[Inanupyemsle pe-

[TnarupyemMblie pe3ynbTaThl O0YUCHHS 110 JUCIUTUTHHE

3yJbTaThl OCBOCHUS 3HAHUS yYMEHUS HaBbIKH
OIIOIT
(KOMIIETEHIINN)

OIIK-2 OOyuarommiicss  gon- | O0yuatomuiics  gomkeH | OOyvaromuiicss  107-
CIOCOOHOCTh K HC- | KE€H 3HAaTh: OCHOBHBIE | YMETh. UCIOJIb30BaTh Ma- | )K€H BIAJETh. HAaBBI-
M10JIb30BAHUIO OC- | MOHATHST M METOJbI | TEeMaTUUECKUN amnmapaT B | KAMU HCIIOJIb30BaHUS
HOBHBIX 3aKOHOB €C- | MAaTEMAaTUYECKOTO npoeCCUOHATIBHON JIe- | MaTeMaTH4eCcKOro
T€CTBEHHOHAYYHBIX aHaJIM3a, KOTOpble He- | TEbHOCTH anmaparta Ais paspa-
TUCHUIUIMH B TPO- | OOXOAUMBI 1Sl TIPHU- - (b1.B.25-V.1) OOTKM MaTremaruye-
(dbeccuoHanbHOM Jesi- | MEHEHHsI 3aKOHOB €cC- CKUX MOJENel Tmpo-
TEITbHOCTH TECTBEHHOHAYYHBIX LIECCOB W  SBJICHUH,

JTUCIUIUIMH B TIPO- pelieHusl MpakTuye-
beccuoHanbHON  nes- CKUX 3a1a4 mnpodec-
TEJIBHOCTH CHOHAJIBHOM nesi-
- (b1.B.25-3.1) TEITBbHOCTH

- (b1.5.25 - H.1)

OIIK-4 OO6yuatomuiics 1037- OOyuatomuiics  gosmkeH | OGyvaromuiics 1071-
CIOCOOHOCTh pellaTh | KeH 3HaTh: PyH/a- YMETh: MPUMEHSATh METO- | KEH BIIJIeTh: METO-
WH)XEHEPHBIE 3a/1aydl | MEHTAJIbHBIE OCHOBBI | JIbI MaTeMaTUYeCKOro | AaMHu MOCTPOEHUS

C  HCIOJL30BAHHEM
OCHOBHBIX  3aKOHOB
MEXaHUKH, DIIEKTPO-
TEXHUKU, THIPABIHU-
KH, TepMO}II/IHaMI/IKI/I
U TEIJIOMaccooOMeHa

Kypca MaremMaThye-
CKOI'0 aHajJn3a HEOO-
XOOUMBIC IJIs1 peHIe-
HUSI HH)KCHEPHBIX 3a-
JIa4 C MCIIOIb30BaHM-
€M OCHOBHBIX 3aKOHOB

aHalIM3a JJis1  pCIICHUSA
HWHXXCHCPHBIX 3aJla4 C UC-
IIOJIb30BAHUEM OCHOBHBIX
3aKOHOB MCXAaHUKH, DJICK-
TPOTCXHUKHU, THUAPABIIN-
KW, TCPpMOJUHAMUKH U

MaTeMaTUYeCKNX MO-
Jeeil TUTTIOBBIX UH-
YKEHEPHBIX 3a/1a4 C
HCITOJIB30BAHUEM OC-
HOBHBIX 3aKOHOB Me-
XaHUKU, DJIEKTPOTEX-
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MCXaHUKH, IJICKTPO-

TEIUIoMaccooOMeHa

HUKH, TUJIPABIUKH,

TEXHHUKHU, TUPABIIU- -(b1.b.25-VY.2) TEPMOJMHAMUKHA U
K{, TEPMOJMHAMUKY H TEIIOMaccOOOMeHa
TETIoMaccoooMeHa - (b1.b.25 - H.2)
- (b1.5.25 - 3.2)

IK-2 OOyygarommiicst 10J1- OOyvarommiics  moypkeH | OOyvaromumiics n0-

TOTOBHOCTh K YydYa-
CTHUIO B MPOBEACHUU
uccaeaoBaHuil pabo-
YUX M TEXHOJIOTHYe-
CKHX IPOIIECCOB Ma-
[IAH

JKEH 3HATh. METOIbI
Teopuu JudQepeHIm-
aJbHBIX ISl IPOBEE-
HHS UCCIICAOBAHMI
pabouux M TEXHOJIO-
TUYECKUX IIPOLIECCOB

MallluH —
(51.5.25 - 3.3)

yMeTh: pemath audde-
pEHITMANIEHBIC ypaBHEHUS
IpU TIPOBEJICHUU HCCIIe-
JOBaHM paboOYMX U TeX-
HOJIOTHYECKHUX MPOIECCOB
mamuH-(b1.5.25 - V.3)

’KECH BIIJICTh: HaBbI-
KaMH TIOCTPOCHUS
MaTeMaTHUYECKUX MO-
JIeTIe TIpU MPOBEIe-
HUU UCCIeA0BaHUN
pabouyux U TEXHOJIO-
THYECKUX MPOIIECCOB
MalluH

- (B1.B.25 - H.3)

2. Mecto aucunminnsl B ctpykrype OITIOII

JucuumnnuHa «MareMaTudeckuil aHanu3 B arpoOMH)KEHEPUH» OTHOCUTCS K 0a30BOM vacTu
brioka 1 (b1.5.25) ocHOBHO#1 porpaMMBbl aKaJIeMHUUECKOTr0 OakanaBpuaTa 1o HalpaBJICHHIO TO/r0-
ToBKH 35.03.06 ArpounkeHepus, mpoduis — DIeKTpooOOPyAOBaHUE U IIEKTPOTEXHOIOTHH.

Pa3zaesnl UCHUNIMHBI 1 MEKTUCHUINJIMHAPHBIE CBA3H ¢ 00ecTeYnBAKIIUMH (TIpe/IecT-
BYIOIIIUMH) U o0ecriedyuBaeMbIMH (IOCTEAYIONIUMH) JUCHUIIIMHAMU

HanmenoBanue o0ecrieqrBaroinx
dopmupyemMbie KOMITETCHIIUA
(mpeaIIecTBYIOMIMX) U obecrieynBae-
x;g;gzcmﬂymnmx) AL, Pazpgen 1 Paznen 2 Pasnen 3 Paznen 4
[IpenmecTByronye AUCIUTIINHBI
1. | MaTtemaruka OIIK-2 OIIK-2 OIIK-2 OIlK-2
OI1K-4 OIlK-4 OIlK-4 OIIK-4
[Tocnenyromuye TUCIUTTIIMHBI
2. | rugpasiuka OIIK-2 OIIK-2 OIIK-2 OIlK-2
OIIK-4 OIlK-4 OIlK-4 OIlK-4
I1K-2 I1K-2 I1K-2 I1K-2
3. | TemIoTeXHuKa OIIK-2 OIIK-2 OIIK-2 OIIK-2
OIIK-4 OIlK-4 OIlK-4 OIlK-4
I1K-2 I1K-2 I1K-2 I1K-2
4. | TeopeTHYECKHE OCHOBBI JICK- OIIK-2 OIIK-2 OIIK-2 OIIK-2
TPOTEXHHKH OIIK-4 OIIK-4 OIIK-4 OIIK-4
I1K-2 I1K-2 I1K-2 I1K-2

3. O0béM AUCHUIINHBI U BBl y4e0HOH padoThI

O06bemM nucturInHbl coctaBiseT 7 3aueTHbix equnani (3ET), 252 akanemudeckux daca (ma-
Jee yacoB). JIMcIuIIINHA H3yJaeTcs BO 2 U 3 ceMecTpax.




3.1. Pacnpenenenne o0beMa JMCOMIIMHBI IO BUAAM Y4e0HOH padoThI

Bun yueGHO#I paboThI KoanuectBo yacos

KonTakTHas padora (Bcero) 32

B ToM gnce:

Jlekuun 14
[Tpaktuyeckue (I113) 18
Jlaboparopusie 3ausatus (J13) —
CamocrositesbHas padora o0yuawmuxcs (CP) 207
KonTtpoib 13

Hroro 252

3.2. Pacnpeneﬂenne yqeﬁﬂoro BPEMEHU 1O pa3ae/iaM U TEMaM

B TOM 4HUCIIE
KOHTaKTHas pa- .
Ne Bcero 6oTa =
HaumenoBaHue pazjena 1 TeMbl g
TEMBI 9acoB =
Cp| %
Jq | J3 | 113 S
1 2 3 4 5 6 7 8
Paznen 1. luddepennmansnoe u MHTErpabHOE NCUUCIICHHS
(GyHKIMU OJTHOW TIEpEMEHHOM
11 Juddepennmanbaoe ucurcienne GyHKIUN O 33 5 i 2 o9 | X
" | HOM mepeMeHHOM
1.2. | HeonpeneneHHbIH HHTErpaj 33 1 - 2 30 | x
1.3. | OnpeneneHHbli HHTErpal 24 1 - 2 21
Paznen 2. @yHKIIMHM HECKOJIBKUX MEPEMEHHBIX
21 JuddepenumanbHoe ncyucaeHue GyHKIMM He- 28 5 i 5 on | X
" | CKOJIBKHMX NEepEeMEHHBIX
2.2. | KpaTHble U KpUBOJIMHEIHBIE HHTETPaJIbl 23 2 - 2 19
23 OneMeHTh! TeOpUr (QYHKIIUN KOMITJIEKCHOTO T1e- 15 i i i 15
PEMEHHOTO
Paznen 3. Teopust nuddepennnanbHbIX ypaBHEHUN
3.1. | Inddepennmanbubie ypaBHEHUS 28 3 - 4 21
3.2. | Cuctemsl muddepeHIaIbHbIX ypaBHEHHN 15 - - - 15 | x
Paznen 4. Paanr
4.1. | YucnoBsle ¥ (PyHKIIMOHAIBHBIE PSIJIbI 27 3 - 4 20
4.2. | TpuroHoMeTpUYECKHE PsIbI 13 - - - 13 | x
KoHnTposnb 13 X X X x | 13
Hroro 252 14 - 18 | 207 | 13




4. CTpyKTYpa M cojiep:KaHue I1CUHIINHbI
4.1. Conep:xkaHue TUCHMILINHBI
Pasznea 1. udPepenuunaibHoe U HHTErpajbHOE HCUMCIeHUS QYHKIIUA OHOM MepeMeHHOoM

JAnddepennuanbuoe ucunciaenne GQyHKIUU OHOH NepeMeHHOM

3amauu, NpUBOASIINE K MOHATHIO Ipon3BogHON. Onpenenenue npousBogHou. [lonsatue ¢pyHk-
nuu, tuddepeHupyeMoit B Touke, quddepennnan GyHKIIMU U €ro reoMmeTpudeckuii cMmpici. [Ipo-
M3BOAHAs (DYHKIIMM, €€ CMBICI B Pa3JIMYHBIX 3aqadax. [IpOoM3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢bynkumid. [IpaBmia HaxoxaeHus: nporu3BoaHoN U nquddepennmana. [IpousBoaHas cioXHOU U 00-
parHoit ¢ynkiuu. MuBapuantHocTh hopMmbl nuddepennmana. [Ipumenenne muddepenunana x
npuOMKEHHBIM BeluucieHusaM. [uddepenunpoBanue GpyHKINN, 3aJaHHBIX HESBHO, TapaMeTpuye-
cku. Touku sxcrpemyma (yakiuu. Teopema Depma. Teopemsr Pomns, Jlarpamka, Komm, ux npu-
menenue. [Ipasuno Jlonurans mia packpeitust HeonpenenéuHocre. [IpousBonnsie u nuddepen-
[IAJIBI BBICHIMX MOPAIKOB. HemHBapmaHnTHOCTH POpMBI JU(GEpEeHINAIOB BEICIIUX MOPSAIKOB. Y C-
JIOBUSI MOHOTOHHOCTH (QYHKIMH. DKCTpeMyMbl (YHKIIUU, HE0OXoaumoe ycioBue. JloctaTouHble
ycnoBus. OTbICKaHHE HAaUOOJBIEr0 U HAUMEHBINETO 3HaYeHUH QyHKUuH, 1uddeperunpyemoii Ha
untepBanie. MccrnenoBanue BBIMTYKIOCTH M BOTHYTOCTH rpaduka ¢yHkuuu. Touku mneperuoda.
AcumnroTsl rpadpuka GyHkuu. [lonsTine 06 acuMmnroTndeckoMm pasznokeHuu. OOmas cxema uc-
cienoBanus GYHKIIMU U IOCTPOEHUS rpaduka Mo XxapakTepHbIM ToukaM. BekTop-GyHKIus ckamsp-
Horo aprymenTta. l'omorpad. Ilpexen n HempepbBHOCTh BekTOp-hyHKIMH. nddepeHupoBanme
BEKTOP-(PYHKIIMH, MEXaHUYECKUNA U T€OMETPUUECKUN CMBLIT MPOU3BOJHON BeKTOp-GyHkuuu. [Ipu-
noxeHus K mexanuke. Jnddepenuuan qyru KpuBoil 1 ero reoMerpudeckuii cMpici. CpenHss Kpu-
BH3Ha KPUBOHW M KpUBH3HA B TOUKe. Pamnyc u eHTp KPUBU3HBI.

HeonpenesieHHbIi HHTErPaJI

[lepBoobOpaznas. HeomnpeneneHnuslii uHTErpail U ero cBoiicrBa. Mcnonb3oBaHue TaOauIbl OC-
HOBHBIX MHTErpajioB. MeTo/ibl HHTErPUPOBAHUS: HHTETPUPOBAHUE 3aMEHOI IIEpEMEHHOM U 1o Yac-
TSM, UHTETPUPOBAHHUE PALlMOHAIIBHBIX IpO0Ei, TPUTOHOMETPUYECKHE MOJICTAHOBKHA M METOJIbI «pa-
[UOHANIN3alUU» UHTerpanoB. IloHsaTHe «Oepymuxcs» U «HeOepyIIUXCs» HHTErpajioB B 3JIEMEH-
TapHBIX PYHKIMSIX.

OmnpeneseHHbIN HHTErPaJ

3aza4yy, NPUBOASAIINE K MOHITHIO ONPEACIEHHOro uHTerpana. OnpeneiacHHbl NHTErpa, Kak
npenen uHTerpanbHoi cymmbl. Ilonatue o0 uHTerpupyeMoil GpyHKuuHU, GOPMYIHPOBKA TEOPEMBI
cyuiectBoBaHusl. [Ipocrelimue cBoiicTBa ONpenenéHHOro HHTerpaiga, TeopemMa o cpeneM. CpenHee
3HayeHune QyHkuuu. [IponsBoaHas OT ompenenéHHOro MHTErpanga Mo BepxHeMy mpeneny. Cpssb
MEX]y OIpe/leIEHHBIM UHTErpajioM U nepBoodOpasHoi ¢pynkuueil. @opmyna HeroTona-JleiibHuma,
€€ IPUMEHEHHUE I BBIYMCIICHUS ONPEICICHHBIX UHTErpajaoB. BeuncieHne onpenenéHHbIX HHTeE-
rpaJoB CIIOCOOOM MOJCTaHOBKHU M IO yacTsM. HecoOcTBeHHBIE MHTErpasbl ¢ OECKOHEUYHBIMU Ipe-
JielaMd M OT HEOTPAaHWYEHHBIX (DYHKIIMHA, UX OCHOBHBIE CBOMCTBA. ['eomMeTpuyeckoe MpuiIoKeHne
OTpeIeIEHHOI0 MHTErpaja: BhIYMCICHHUE IUIOMIAAeH (GUryp, OorpaHHuYEHHBIX KPUBBIMH B JI€KAPTO-
BOH U MOJISIPHOM cHcTeMax KOOpJMHAT, 00bEMOB Tel MO IUIOIMIASAM MOMEPEUYHbIX CEUEHUN U Tem
BpalleHus, JUIMH Iyl KPUBBIX, IUIOIIAJEH IOBEPXHOCTEH BpauieHud. [Ipunoxenus mHTerpama k
PEIICHNIO MPOCTEHIINX 3a7a4 MEXaHUKHU U (PU3UKH.
Pa3nes 2. @yHKIINM HECKOJIbKHUX NepPeMeHHBIX

JAudppepennnaibHoe HCUHCACHHE (PYHKIIMN HECKOIbKHX IIEPEeMEHHbIX
OyHKIMM HECKOJbKUX TepeMeHHbIX. Ob6nacth onpexaenenus. Ilpenen gpynkuun. Hempepbis-
HocTb. Hekoropsle nousitus Tonosiornu. YactHele npon3Boansie. Mx reomerpudeckuil cmbica (ais



ciyyasi ByX nepeMmeHHbIX). [lomHoe mpupamenue ¢yHkiuu. Teopema 0 MOJTHOM NPUPALICHUU.
[Tonneiii nuddepeHiman, ero cBsi3b ¢ YaCTHBIMH MPOW3BOAHBIME. [Ipumenenue moaHoro mudde-
peHnuana K npuOIMKEHHBIM BBIYMCICHUAM. VIHBapUAaHTHOCTH (OPMBI MOJTHOTO audepeHiurana.
YcnoBust, mpu KOTOphIX BeIpaxkenue P(x,y)dx + Q(x,y)dy sBasercs monHbM auddepeHIinanom.
HuddepenuupoBanue cnoxHoi ¢yHkuuu. KacarenpHas MiIOCKOCTh U HOPMalb K MOBEPXHOCTH.
I'eomeTpuueckuit cMmbici noiaHoro auddepennnana. YacTHble MPOU3BOAHbBIE U MOJIHBIE MU depeH-
[MaJIbl BBICHIMX MOPSIKOB. TeopemMa O CMEImaHHBIX MPOU3BOAHBIX ((hopmymnupoBka). Dopmyna
Teitnopa. HesBubie ¢ynkmuu. Teopemsl cymectBoBanus. duddepennnpoBanue HesBHBIX (DYHK-
uil. DKCcTpeMyMbl (YHKIIMU HECKOJIBKUX MepeMeHHbIX. HeoOxoaumoe ycioBue 3xcTpemyma. Jloc-
TaTOYHBIE YCJIOBUA 3KcTpeMyMma. OThICKaHUE HAUOONBIIMX M HAUMEHBIIUX 3HAYCHHH (YHKIIMH.
3anaua 00paboTku HaOmoneHuit. Ckansproe nosue. ['panueHT QpyHKIMM U ero CBOMCTBA.

KpaTHble U KpUBOJIMHEHHbIE HHTETPAJIbI

3ajauym, MPUBOISIINE K MOHSATHUIO KPATHBIX MHTErpajioB. JIBOMHON M TPOMHON MHTErpajbl, UX
cBoiicTBa. @OpMyIUPOBKA TEOPEMBI O CYLIECTBOBAaHUM JIBOMHOrO MHTEerpana. Teopema o cpeqHeM
3HaYeHUH. Brlunciienne KpaTHBIX MHTErPajioB MOBTOPHBIM UHTErpupoBanueM. Ilepexon B ABoitHOM
WHTETpaJIe K TOJSPHBIM KoopauHaTaMm. ['eomerpudeckne u (U3NICCKUEC TPHUIIOKEHHUS JTBOWHOTO
MHTErpaya: BhIYHUCICHHE 00bEMOB Te, IJIOMAACH U MAcChl TUIOCKUX (QUTYp, CTATUYECKUX MOMEH-
TOB, KOOPJIMHAT IIEHTPA TSKECTH U MOMEHTOB MHEPINH IUIockux ¢uryp. [lepexon B TpoitHOM WH-
Terpaje K HUIUHAPUYECKUM U chepruueckuM KoopauHaTaMm. ['eomeTpuyeckue u pusnveckue mpu-
JIO’KEHUSI TPOWHOTO MHTETpajia. BBEIYMCICHHE 00BEMOB M MACChI TEJl, CTATHYECKUX MOMEHTOB, KO-
OpAMHAT LEHTPa TSKECTH U MOMEHTOB UHEPIIUU Tell.

3ama4n, TPUBOIANINE K MOHSATHSAM KPHBOJMHEHHOTO MHTerpania. OmpepeneHue KpPUBOJIHMHCH-
HBIX MHTETPajoB MEPBOrO U BTOPOTO POja, X CBOMCTBA, MpuMephl BeruncieHus. @opmyna ['puna.
YcoBUs HE3aBUCHMOCTH KPHBOJWHEHHOIO MHTErpana OT IYyTH WHTCTPUPOBAHUS (IUIOCKUHU CITy-
yaif). Haxoxxenue GyHKINHM IBYX MEPEMEHHBIX 0 €€ molHoMY auddepeHuany.

JIEeMEeHTBI TeOPHH (PYHKIHMH KOMILJIEKCHOI0 IIEPEMEHHOI0

OyHKIIUN KOMIUIEKCHOTO MEPEeMEHHOr0. DiIeMeHTapHble aHamuThueckue ¢yHkuuu. Hudde-
peruupyemoctb. Ycnous Komm-Pumana. MHTerpupoBanue no KOMIIJIEKCHOMY aprymeHty. Teo-
pema Komu. MnaterpansHas ¢popmyna Komm.

Paznen 3. Teopusi nndpdepeHunAIBLHBIX YPABHEHH I

JAu¢ppepenunaibHbie YypaBHEHUS

dusnueckue 3a1auu, NpuBosAmre K AuddepeHnnanbHbM ypaBHeHUsAM. J(uddepennmansabe
ypaBHEHHUs nepBoro nopsaka. [Tonstue o6 oOmiem u yacTHOM perieHud. VIHTerpanbHble KpUBBIE.
Havaneneie ycnoBus. 3agaya Komm. TeopeMa cyiecTBOBaHUS M €IMHCTBEHHOCTH PEILIEHUS 3aa4n
Komm. OcHOBHBIE K1acChl YpaBHEHMH, HHTETPUPYEMBIX B KBaJpaTypax: ¢ pa3AeisolMMuUcs nepe-
MEHHBIMH, OJJHOPOAHbIE U JuHelHbIe. [loHsTre 06 ocobom pemenuu. [lone Hanpasnenuii audde-
peHIManbHoro ypaBHeHus. M3okmunbl. [lpunoxkenus muddepeHInalbHbIX YpaBHEHUH IEPBOTO
Hopsiika B Pa3UUHbIX 00nacTax Hayku. JuddepeHunanbaple ypaBHEHUs BBICIIUX MOpAaKoB. O6-
niee U yactHoe pemienue. 3agaya Komm. Ilonstue o kpaeBbix 3amadax ais nuddepeHnranabHbIX
ypaBHEHMI. YpaBHEHHUs, JOMYCKalOIIKUe OHWKeHue nopsaka. [Ipumeps npumenenus auddepen-
LMaTbHBIX YPaBHEHUN B Hayke M TexHuke. JIuHelnsle nuddepeHnuanbuple ypaBHEHHsI, OAHOPO/I-
HbIe ¥ HeotHOopoaHbIe. [TonaTue obmero pemenus. CBoiCTBa UX pemieHui. JInHeitHO He3aBHCHMBIE
pemenus. Ctpykrypa oOiero pemieHus. JIunelinsle onHopoaHble nuddepeHInaibHble ypaBHEHUS
BTOPOTO TOPSAJKA C MOCTOSHHBIMU Kod(duumeHTamMu. XapakTepUCTHUECKOE ypaBHEHHE. 3aIruch
o01Iero penieHrs B 3aBUCUMOCTH OT KOPHEW XapaKTepucTHIecKoro ypasHeHus. CTpykTypa oOuiero
pelIeHNs TMHEWHOTO HEOAHOPOJHOrO ypaBHEHUs. TeopeMa 0 HalOXKEHUM pPELICHUN. Y paBHEHUS C
IIPaBOM YacCThIO CHENUAIbHOTO BHA. [IpHuiokeHus K omMcaHUIO JIMHEWHBIX Mojeneld. Meron Ba-



pHaluy MPOU3BOJIbHBIX MOCTOSIHHBIX. JIMHElHbIe TuddepeHanbHble YpaBHEHHS C TOCTOSTHHBIMU
ko3 (ppuImeHTaMu BBICIITNX MTOPSIIKOB.

Cucrtembl nuddepeHIuaNbHBIX YPABHEHU

HopMmanpHas cuctema nuddepeHIHaTbHbIX YpaBHCHH. ABTOHOMHBIE CHUCTEMBI. BekTopHas
3amnuch HOpPMaJbHOU CUCTeMbI. ['eomeTpuueckuii cMmbici pemieHus. Pa3zoBoe MPOCTPAHCTBO (ILIOC-
KOCTb), (hazoBas kpuBas. [IpunoxeHus B JMHAMUKE CUCTEM MaTE€pHaJIbHBIX TOYEK, B TCOPHH aBTO-
MaTUYECKOI0 yIpaBlieHus, B Onosoruu u T.1. 3agada Ko nns HopmanbHOU cuctemsl quddepeH-
LAAJIBHBIX ypaBHeHUH. Teopema CylmecTBOBaHMS U €IUHCTBEHHOCTU pelieHus 3aaadn Komu. Me-
TOJ UCKJIIOYEHHUS JJIsl pelIeHUs HOPMaJIbHBIX cucTeM nuddepeHnanbHbXx ypaBHeHH. Cructemsl
TUHEHHBIX Au(depeHInaTbHbIX YpaBHEHUN, CBOWCTBA pelIeHH. PemieHue cucTeM JTHMHEWHBIX
mudepeHIMaTbHBIX YPAaBHEHUH € TTOCTOSIHHBIMH KO3 GUIITHECHTaAMHU.

Pazpen 4. Paanl

YucaoBblie 1 QYHKIIMOHAJILHbIE PSAIbI

Uucnossie psanpl. CxoqumocTs U cymma psiga. Heo6xonumoe yciaoBue cxoaumoctu. JlercTBus
¢ psnaMu. PacxoquMocTh rapMOHHYECKOTO psiia. OCHOBHBIE CBOMCTBA CXOIALIMXCS PANOB. Pansl ¢
MOJIOKUTENbHBIME wieHaMu. [Ipusnaku cpaBHenus, [lamambepa, Komm. OOGOOmIEHHBINA psin Kak
IIpUMEp TAJIOHHOTO psija. 3Hakouepeayrommecs psasl. [lpusznak Jleii6nuna. OueHka octaTka psaa.
AOcomoTHas U HeabCoMoTHas CX0AUMOCTh. DyHKIMOHANBHBIE psabl. O0JIacTh CXOAMMOCTH, Me-
Tozbl ee onpezaeneHus. Crenennsle pspl. Teopema AGens. MHTepBan U paguyc CXOIUMOCTH CTe-
neHHoro psaa. CpolicTBa cyMMbl creneHHoro psiza. Pan Teiinopa u Maknopena. Pasnoxenue
¢byHkuui B creneHHble psbl. [[puMeHeHne CTENeHHBIX PsAA0B B NMPUOIMIKEHHBIX BBIYUCICHUIX:
BBIUUCIICHHUE OTPEICIEHHBIX HHTETPATIOB, penleHne AudepeHnnaibHbIX YpaBHEHUH.

Tpuronomerpuyeckue psabl

Panet @ypre o TpuroHoMmerpuueckuM cuctemam. Gopmynsl 11 koddduirenToB psana. Pasz-
noxeHne (QyHKIUHA B TpuroHoMmerpuyeckue psabl Oypee. Psag @ypbe ist 4ETHBIX W HEUETHBIX
bynakuii. opMylnUpoBKa JOCTATOYHBIX YCIOBUN cxoaumocTu psanoB Dypee. Pang dypoe s
GyHKIUHU ¢ JIIOOBIM NEPUOAOM. Y CIOBHE MOTOYEUHOM CXOJUMOCTU M CXOAMUMOCTH «B CPEIHEMM.
[TpuMeHeHHe TpUTOHOMETpHUECKUX psAfoB Dyppe B NMpHOIMKEHHBIX BbIUMCICHMX. [loHsATHE O
MPAaKTUYECKOM rapMOHHYECKOM aHain3e. Muterpan @ypsbe.

4.2. Conep:xkanue JeKIu

Ne Kon-Bo
HanmeHnoBaHue nexuuu
n/n Hacos

BBenenue B AMCIUIUIMHY, Bblaya 3a/laHUI Ha BBINOJIHEHUE KOHTPOJIbHOMN
paboThl. 3amayu, NMPUBOAIINE K TOHATHIO MPOU3BOAHON. OrmpeseneHue
npousBoaHOW QyHKIMHU B Touke. OCHOBHBIE mpaBuia nuddepeHpona-
Hus pyakuuit. [lponsBoanas cnoxxnoil pynkuuu. [Ipon3BoaHbIE OCHOBHBIX
JNeMEHTapHbBIX (QYHKIUH, Tabauia npou3BoAHbIX. [Ipon3BogHas HESBHOM
1 U mapaMeTpuuecku 3agaHHo pyHkuuu. Teopema o HempepbIBHOCTH TU(-
" | depennupyemoit ¢ynkuuu. duddepenunan dynkmuu. I'eomerpudeckuit
cmbicit. CBsa3b ¢ mpousBoaHoM. CBoiicTBa mepBoro nuddepennuana. ['eo-
METPUYECKUA M MEXAHWYECKUH CMBICI ITPOM3BOJHON. YpAaBHEHMS Kaca-
TEIbHOW U HOPMaJIU K IUIOCKOM KpuBoil. [Ipon3Boanbie 1 AuddepeHnnas
BBICIIUX TOpsAAKOB. HewnBapuanTHOCTh (popmbl AuddepeHnnaioB BbIC-
WX NOPSAKOB. MeXaHWYeCKUH CMBICT MPOU3BOAHON BTOPOro MOpPsIKA.




n/a

HaumenoBanue nexknuu

Koi-Bo
JacoB

Bropas mpousBogHas mapaMeTpuuecku 3aJaHHONW (YHKIHMHU U HESIBHOU
¢ynkuuu. OcHOBHBIE TEOpeMbl TU(GEPEeHIINATLHOIO HCYUCICHHUS JeHCT-
BUTEJILHON MEPEMEHHON M WX NMpUMeHeHue: TeopeMbl Depma, Poms, Jla-
rpamka, Kommu. IlpaBuno Jlonurans. Ilpumenenue auddepeHunanbHOro
WCYMCIIEHUS Ui ucciaenoBaHusl QyHKUIUN U MOCTPOCHUS UX IpadUKoB. Yc-
JIOBHUS. MOHOTOHHOCTH (DYHKLIUHU. DKCTPEMYMbI (PYHKIIUH, HEOOXOUMOE U
JIOCTaTOYHOE YCIIOBUSl CYIIECTBOBaHMS SKcTpemMyMma. OTbICKaHHE Hau-
MEHBIIET0 ¥ HauOoJybliero 3HadeHuid QyHkuuu, auddepeHnupyeMon Ha
otpeske. MccnenoBanue BoimykiiocTd ¢yHkiuu. Touku neperu6ba. Jlocra-
TOYHOE YCJIOBHE CYIIECTBOBAHHWS TOYKM Tepernda. ACUMNTOTHI Tpaduxa
¢dbyakuun. O01as cxema uccienoBanus GQYHKIIMHA U TOCTPOEHUs ee Tpadu-
ka. [Ipumepsl.

IlepBooOpaznas (yHkuus. HeomnpeneneHHbIi MHTErpajd U €ro CBOMCTBA.
Tabnuna uHTerpanoB. MeToabsl MHTETPUPOBAHUS: HEMOCPEICTBEHHOE MH-
TErPUPOBAHKE, METOJ 3aMEHBI IIEPEMEHHOMN B HEOIIPEAEICHHOM MHTETpalle
¥ MHTETPUPOBAHHME TIO HYaCTSIM. Pa3iokeHue palroHAIBHBIX IpoOer Ha
npocreiimume. MHTErpupoBanue panudoHaNbHBIX (GyHKIuA. WHTerpuposa-
HUE UPPAIMOHAIBHBIX (PYHKUIUH (CTEIIEHHBIE U TPUTOHOMETPHUYECKHUE TIO/I-
CTaHOBKH), TPUTOHOMETPUYECKUX (DYHKIMHA. YHUBEpcanbHas TPUTOHOMET-
pUYecKas IOJCTaHOBKAa. BBIpakeHMs, HEMHTEIpUpPyEMbIE B KBaJpaTypax.
3ajauy, IPUBOJAIINE K MOHATHUIO ONPEAEIEHHOro uHTerpana. OnpeneneH-
HbIM wHHTerpayl. Teopema CyHIECTBOBAaHHs ONPEACICHHOIO HWHTErpaa.
CaolicTBa omnpenencHHoOro uHrerpana. [IpoussonHas uHTErpana 1mo Bepx-
HeMy nepeMeHHoMYy mpeaeny. @opmyna Helorona-Jleitbnuua. Murerpupo-
BaHUE I10 YacCTsAM U 3aMEHa IIEPEMEHHON B ONpeleIeHHOM uHTerpane. Omn-
peleeHHbId HHTErpall OT HEYETHOW M YETHOW (PYHKUIMHU IO CUMMETPHY-
HOMY MpoMexyTKy. HecoOcTBeHHbIE MHTErpaibl ¢ OECKOHEUHBIMM Tpejie-
JTaMH MHTETPUPOBAHUS U OT HEOTPaHUYEHHBIX QyHKIMH. [Ipunoxenue omn-
pEelleNIeHHOr0 MHTEerpaja K peleHuI0 TeOMETPUYECKUX U (PU3NYECKUX 3a-
Jla4y: BBIYMCIIEHUE IUIOIIAIN TIOCKOW (QUIyphl, JIMHBI AYTH KPUBOH (ILI0-
maaei miockux Gpuryp, JUIMHBI YU, TUIOMAAN TOBEPXHOCTH, 0ObeMa Tena
BpallleHus, paboThl, JaBJIEHUs], CTATUCTUYECKUX MOMEHTOB, LIEHTPA TSKe-
CTH IUIOCKO# (HUTYpBI).

OYHKIMM JBYX JEHCTBUTENBHBIX NMEPEMEHHBIX, CIOCOObI UX 3aaanus. O0-
JacTh onpenenenus. JIMHUM ypoBHS QYyHKIMM IBYX NepeMeHHbIX. YacTHbIE
MIPOU3BOJHBIE IIEPBOTO MOPSAAKA, UX TI'E€OMETPUYECKHM CMBbICH. IlosHbIN
muddepeHnman, ero cBsi3b C YaCTHBIMU IMPOU3BOJHBIMU. VIHBapUaHTHOCTD
¢dbopMmbl nosHOrO Auddepenunana. [IpubnukeHHble BHIYUCIECHUS C IIOMO-
mpio nepBoro auddepennnana. IIponsBonnsie n nuddepeHmans Bbic-
mMX TopsAAKoB. TeopemMa O CMeIIaHHBIX Npou3BOAHBIX. KacarenbHas
IUIOCKOCTh ¥ HOPMaJlb K MOBEPXHOCTU. DKCTPEMYMBI (DYHKIIMH ABYX Iepe-
MeHHbIX. HeoOxoaumoe ycinoBue skcTpemyma. JlocTaTouHOe yCIIOBUE DKC-
TpemMyma. OThICKaHHE HAMMEHBIINX M HAaUOOJIBIINX 3HAUYCHUH (DYHKIIHH.

3ajaun, NpUBOIAIINE K NOHATUIO KPATHBIX MHTErpajioB. /[BOMHON U Tpou-
HOM HMHTErpalibl, uX cBorcTBa. OopMyIHpOBKA TEOPEMBI O CYIIECTBOBAaHUU
JNBOMHOTO MHTerpayia. Teopema o cpeqHeM 3HaueHUU. Berumcnenue kpat-
HBIX MHTErPajoB MMOBTOPHBIM UHTErpUpoBaHueM. Ilepexon B 1BOMHOM MH-
Terpajge K MOJISIPHBIM KOOpJAWHATaM. 3aJlaud, NPHUBOJSAIIUE K TMOHSATUSM
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n/a

HaumenoBanue nexknuu

Koi-Bo
JacoB

KPUBOJIMHEWHOTrO HMHTerpaia. OnpeeneHre KpUBOJIMHENHBIX WHTETPAJIOB
MIEPBOT0 U BTOPOT'0 POJIa, UX CBOMCTBA, IPUMEPHI BEIUUCICHUS.

3amaun, npuBOASIIME K MOHATHIO muddepeHnmnanbupix ypaBHeHUud (V).
[Mopsmox 1Y, pemenue /1Y mepBoro mopsinka. HauanpHbie ycioBus, 00-
niee pelieHue, yactuoe peuieHue. 3aaada Komm. Teopema cymectBoBanus
U eIMHCTBEHHOCTH pemienus 3aaaud Komm. Y |-ro mopsnaka c pasje-
JarouMMucs nepemeHubiMua. Oanopoansie J1.Y. nepBoro nopsiaka. JInnen-
uble [[.Y. nepBoro nopsiaka. Ypasaenue . bepuymnu. [lone nanpasieHuil.
Mzoxmunbl. 1Y BTOporo nopsaka. HavanpHbie ycinoBus, oOlee pemieHue,
gacTtHoe pemienue. 3amada Komm. [uddepeHnnanbabie ypaBHEHHS BTOPO-
ro nopsi/ika, JOMyCKarouue NOHWKEeHUE nopsika. JInHelHple 0JHOPOIHbIE
middepennmansubie ypasaenus (JIOAY) Broporo nopsaka. Jluneiino ne-
3aBUCUMBIE U 3aBUCHUMBbIE pelleHus. Onpenenurens BpoHckoro, ero cBoii-
ctBa. Teopema o crpykrype obmero pemenus JIOHY. OOmee pemienue
JIOAY c¢ nocrossHHBIMH Kod(hduimentamu. JIMHElWHbIE HEOAHOPOIHBIC
middepennmansapie ypasHenus (JIHIAY) Broporo mopsiaka ¢ mOCTOSHHBI-
Mu ko3 dunmentamu. Teopema o cTpykType obiiero pemeHusi. Metos Ba-
pUalid TPOU3BOJIBHBIX MOCTOSHHBIX. (OTBICKAHME YAaCTHOTO PEIICHUS
JIHAY co cnenuanbHbIM BUAOM MpaBoil yacTh. TeopeMa O HAJIOKEHHUHU
penieHui.

YucnoBele psaapl, CyMMa psiia, CXOAMMOCTh M pacxoauMocTb. Heobxonu-
MbI€ ycnoBUs cxoaumocTu. Psaa HQupuxie. 'apmonudeckuil psa. Psna reo-
MeTpUUYecKor mporpeccuu. CBOWCTBA CXOIAIIMXCS pANOB. Psaabl ¢ mono-
KUTENbHbIMU uiieHamu. [IpusHaku cpaBHeHus psanos. Ilpusnak [lanambGe-
pa. Murerpanpueli npusHak Komm. 3Hakouepenyromuecs psabl. [Ipuznax
JleiiOnnma. AGconmoTHas, YCIOBHAs cX0AUMOCTh. CTeneHHble psabl. Teo-
pema Abens. IHTepBan u paanyc cXOJUMOCTH CTerneHHoro psija. CBolcTBa
CYMMBI CTEIIEHHOTO pAJia: HEMPEPBHIBHOCTH, MOowWIeHHOe nuddepeHnrpoBa-
Hue u uHterpuposanue. Paawl Teinopa u Makiopena. Pasnoxenue siie-
MeHTapHbIX QyHKIMN B pan Teinopa u B psag Makiopena. Ilpunoxenue
CTETIEHHBIX PS/I0B K NMPHOIMKEHHBIM BBIYHUCICHUSAM: pelieHue nuddepeH-
L[UAIbHBIX YPAaBHEHUH, BEIYMCIIEHUE HHTETPAJIOB.

Hroro
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4.3. Coaepxxanue JJaGOPATOPHBIX 3aHATHI

JlaGoparopHble 3aHATHS HE IPELYCMOTPEHBI YUEOHBIM IIAHOM.

4.4. CopepxaHue NPaKTHYECKUX 3aHATHI

/i

HanmeHnoBaHME NPAKTUYECKNX 3aHATHI

KonuuectBo
JacoB

Huddepennmanproe ncuncienne GyHKIMNA OJHON TepEMEHHON

HeonpenenenHslil HHTErpa

OrnpeneseH bl HHTErpal

Juddepennnanbable HCUUCTCHUS (YHKIIMN HECKOIBKUX MEPEMEHHBIX

Jnddepennnanbable ypaBHEHUS

o W

KpatHble 1 KpUBOIMHEIHbIE HHTETPAJIbI

NIBININININ
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7. | YncnoBble 1 PYyHKITMOHAIBHBIC PSIIBI 4

Hroro 18

4.5. Buasbl U coJep:KaHue CaMOCTOATEIbHOI PadoThl 00y4aloIMXCs
O0beM 1MCHMIJIMHBI M BUABI Y4e0HOI padoThl

4.5.1. Buasl caMOCTOSITEIBHON pabOThI O0YYArOIIHXCsI

Buel camocTosTennbHOM paboThl 00y IaroIIUXCst Komuectso
9acoB
[TonroToBka K MpakKTUYECKUM 3aHATUSIM 18
BrimonHeHne KOHTPOIbHON paboThI 90
CamocTosTenbHOE U3YYEeHUE OTACIBHBIX TEM U BOIIPOCOB 86
[Togroroska k 3auery 4
[ToaroToBka K sK3aMeHy 9
Hroro 207
4.5.2. ConepxaHue CaMOCTOSTEIbHON pabOThl 00YYArOIINXCs
Ne Kon-Bo
W HaumeHnoBaHMe TeM U BOIIPOCOB 4acon
JuddeperunpoBanue CIOXHBIX QYHKIUHA, a Takke PYHKIUN 3a1aHHBIX HESIBHO
1 u napamerpuyecku. [Ipumenenne nuddepennnana Kk npuOIMIKEHHBIM BbIUYHCIIE- 20
' HusM. [Ipumenenune mudQepeHaaTbHOr0 HCUUCIEHUS IS MCCIeIOBaHUS
GyHKIMI ¥ TOCTpOEeHHSI UX TPadUKOB.
Bekrop-dynkmus ckansiproro aprymenta. ['omorpad. [Ipenen u HenpepbIBHOCTH
BekTOp-QpyHKuuu. luddepeHunpoBanne BeKTOp-GYHKLINHU, T€OMETPUUECKUN U
2. TE€OMETPUUECKUI CMBUT TPOM3BOIHON BeKTOp-GyHKIuuU. [Ipumoxkenus k mexa- | 9
Huke. Juddepenuman nyru KpuBoil M ero reomerpuyeckuit cmpicia. CpenHss
KpUBHU3HA KPUBOW M KPUBH3HA B TOUKE. Pailyc M IEHTP KPUBU3HEI.
3. MeTobl MHHTETPUPOBAHUSI HEONPEIEIEHHOTO HHTErpaa. 30
Brruucnienue onpenenéHHbIX UHTErpanoB. HecoOCTBeHHbIE HHTETpaIbl ¢ OECKO-
4 HEYHBIMU TpeJeNlaMH U OT HeorpaHWueHHbIX (yHKumid. Ilpunoxkenus ompene- 21
' JICHHOTO MHTErpaja K PeLIeHUIO 3a/la4 TeOMETPUH, MeXaHuku u ¢usuku. [Ipu-
OJIM)KEHHBIE METOJIBI BEIUMCIICHUS OMTPEIeNICHHBIX HHTETPAJIOB.
JuddepenurpoBanue GpyHKIMM IBYX nepeMeHHbIX. [lonnblii nuddepennnan.
[Ipumenenue nonHoro nuddepenuana Kk npuOIMKEHHBIM BhlYKcIeHusM. Kaca-
S. TeJbHas TIOCKOCTh U HOPMaJIh K IIOBEPXHOCTH. DKCTPEMYMbI (PYHKIIUH He- 18
CKOJIBKUX MepeMeHHbIX. OThICKaHHe HanOOIBIINX ¥ HAMMEHBIINX 3HAYCHUN
(GyHKIHU.
Cxkansproe nosst. [ToBepxHocTr u muHUM ypoBHSA. [Ipon3BoiHas o Hanpasiie-
6. HUto. ['paguenT QyHKIUM U ero cBoiicTBa. CBsA3b IpaIu€HTa C TOBEPXHOCTSAMH U 6
JMHHASMHA YPOBHSI.
DyHKIIUN KOMIUIEKCHOTO EPEMEHHOT0. DJIEMEHTAapHbIE aHAIUTHYECKUE (PYHK-
7. uuu. Juddepenmpyemocts. Ycnosus Kommu-Pumana. Uaterpuposanue mo 15
KoMIuIeKkcHOMY aprymenTy. Teopema Komm. Materpanshas ¢popmyna Komm.
8. OCHOBHBIC KJIaCCHl YpaBHEHWH, MHTETPUPYEMBIX B KBajparypax: ¢ pasgensito- | 21
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Ne Kon-Bo
HaunmeHnoBanue TeM 1 BOIPOCOB
/1 9acoB

IIUMHUCS TIEpEMEHHBIMH, OJHOPOAHBIC U JuHEWHbIe. [(uddepeHnuansubie ypas-
HEHUs, JOIyCKAIolIUe MOHIKEeHUe nopsiaka. JIunelinele onHoponaHbie audde-
peHIMaNbHBIC ypaBHEeHHs. JIWMHEWHbIE HEOMHOPOAHBbIE au(epeHIINATbHBIC
YpaBHEHUs C IIPaBOil 4acThIO CIIELMAIBHOIO BUAa. MeTosn Bapualuu mpou3BOJIb-
HBIX IMOCTOSTHHBIX.

Pemenust HopManbHBIX cUcTeM AU(QepeHInanbHbIX ypaBHEHUN METOJIOM HC-
KJIFOUCHHSI.

15

Beruuciienue 1BOMHBIX M TPOWHBIX MHTErpajioB. ['eomerpuueckue u puznveckue
IIPUJIOKEHUS JBOMHOTO U TPOMHOIO MHTErpanoB. KpuBoIMHEHHbIE U IIOBEPXHO-
CTHble HMHTerpanbl. HaxoxaeHue QpyHKIUM JByX NEPEMEHHBIX IO €€ MOJHOMY
muddepeHmany

10. 19

YucnoBble U (QYHKIMOHATIBHBIE PAAbl. [IpuMeHEeHne CTeTeHHBIX PAJOB B NPH-
11. ONMKEHHBIX BBIYMCICHUAX: BBIYMCICHHE 3HaueHW (yHKIui, onpenenéuubix | 20
MHTErpaJioB, peneHne MU GepeHInaIbHbIX YPaBHEHHH.

Psanpr @ypbe mo TpuroHoMerpudeckuM cuctemMam. Gopmyisl 11 Ko PUIHeH-
TOB psina. Paznoxxenue QpyHkuuii B Tpuronomerpudeckue psasl Oypee. Psag Oy-
pbe st 9YETHBIX U HEYETHBIX (QyHKIUH. DOpMYITHMpPOBKA JOCTATOYHBIX yCIOBUH
12. cxogumoctu panoB Oypoe. Pan @ypbe nias GyHKIUM ¢ T00bIM nepuogoM. Yc- | 13
JIOBHE MTOTOYEYHOM CXOJAMMOCTH U CXOJIUMOCTH «B cpeaHem». [Ipumenenue tpu-
roHomerpudeckux psanoB dOypbe B MpHOIMKEHHBIX BhIUMCICHUAX. [loHsTHe o
IIPAaKTHYECKOM rapMOHH4YeCcKOM aHanuse. MHrerpan Oypse.

Hroro 207

5. YueOHO-MeTOANYECKOE 00eclieYeHHe CAMOCTOSITeIbHON padoThl 00y4aroImuxcs

VYuebHo-MeTonueckue pa3paboTku umetorcs B Hayunoit 6ubnuoreke @OI'bOY  BO  IOxHo-
VYpansckuii 'AY:

1. TumoBoit pacuer mo teme «JluddepennmanbHoe ncuncieHne (QyHKIUA OJHOW JEHUCTBU-
TEJIbHOW MEPEMEHHON U €ro MPUJIOKEHUS» JUIsl CAaMOCTOSITENIbHOM paboThl CTYAEHTOB [DIEKTPOH-
HBIN pecypc]: [Ams caMocTosTeNnsHOU paboThl CTy1€HTOB O4YHbIX (akynbreToB] / coctT.: C.B. baxe-
HoBa, 1.C. Crabynut, M.B. ®ununnosa; HOxHo-Ypansckuii 'AY, UHcTUTYT arponHxeHepuun. —
YensOUHCK: OxHO-Ypanbckuii Ay, 2017.-70 c. — Pexum JocTyna:
http://192.168.0.1:8080/localdocs/vmat/29.pdf

2. Tumnossle pacuersl o TeMe «VHTerpagbHOE UCUHUCICHNUE PYHKIIUN OJHOW JIeHCTBUTENBHOM
MEPEMEHHOI» JJII CAMOCTOSTEIIbHON padOThl CTYACHTOB [ DJIEKTPOHHBIN pecypc|: MeTO. yKa3aHus
/ coct.: O.E. Axkymuu, M.H. Apxunosa; FOxHo-Ypansckuii ['AY, MHCTUTYT arpoMHXeHEpUH. —
Yena0uHCK: OxHO-Ypanbckuii I'AY, 2016. - 82 c. — Pexxum JIOCTYyTIA:
http://192.168.0.1:8080/localdocs/vmat/28.pdf

3. Tumossle pacuersl Mo TeMme «/luddepeHnmanbpapie ypaBHEHHS» UII CaMOCTOSITEIIBHON pa-
OOTBI CTYJIEHTOB [DIEKTPOHHBIN pecypc]: MeToanueckue ykazanus / coct. I.A. Jlapuonosa; FOx-
Ho-Ypanbckuilt 'AY, Unctutyt arpounxkenepuu. — Yensounck: KOxuo-Ypansckuit [AY, 2015. —
55 ¢. — Pexxum gocryma: http://192.168.0.1:8080/localdocs/vmat/23.pdf

4. Tunossle pacyeTsl N0 TeMe «DYHKIUHU JIBYX MEPEMEHHBIX» JII CAMOCTOSTEIbHON pabOThI
CTYIEHTOB [DJEKTPOHHBINA pecypc]: [ MHKEHEPHO-TEXHUYECKUX, IKOHOMUYECKHX, TIE1aroruye-
CKUX HaIlpaBJICHHI OakayaBpuara u crenuanurera) / coct.: I A. Jlapnonosa [u np.]; UTAA. — 2-¢
U3, nepepab. — UensaOuHCk: Ur'AA, 2013.-74 c. — Pexum JoCTyma:
http://192.168.0.1:8080/localdocs/vmat/24.pdf
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http://192.168.0.1:8080/localdocs/vmat/29.pdf
http://192.168.0.1:8080/localdocs/vmat/28.pdf
http://192.168.0.1:8080/localdocs/vmat/23.pdf
http://192.168.0.1:8080/localdocs/vmat/24.pdf

5. TunoBble pacdeTsl Mo TemMe «Psapl» sl caMOCTOATENBHOU PabOTHI CTYACHTOB [DIEKTPOH-
HBIN pecypc]: metonuueckue ykaszanus / coctT.. O.E. Axkynuu, M.B. bynrakosa, C.A. Ckpunka;
UIr'AA.—-2-e wm3a., mnepepad.—Yensbunck: UYIAA, 2014.—70 c.—Pexum pocryna:
http://192.168.0.1:8080/localdocs/vmat/20.pdf

6. Meronuueckue yKa3zaHUS U KOHTPOJIbHBIC 3aJlaHHsI IO MAaTEMaTHUKE:UIsI CaMOCTOSTEIbHON
paboTHI CTYAEHTOB 3a04HOM (opMbl 00yueHus. Y. 1. MaTemaTuka. MaTeMaTHYECKUN aHAIU3 B ar-
pounxenepun [OnekrponHsii pecypc] / coct.: O. E. Akymuu [u ap.] ; FOxno-Ypansckuit [AY,
HNucturyT arponnxkeHepun .— Yensaounck: FOxuo-Ypansckuii 'AY, 2017 .— 184 ¢ — Pexxum noc-
Tyma:
http://192.168.0.1:8080/localdocs/vmat/31.pdf

6. @oH/1 OLIEHOYHBIX CPeACTB /IJIsA MPOBeAeHHsI MPOMEeKYTOUYHOI aTTecTAllMU 00y4aro-
111140.48: |

Jlis ycTaHOBIJIEHUS! COOTBETCTBUS YPOBHS MOJATOTOBKH oOyyaromuxcs TpedoBanmsivm OI'OC
BO pazpabotan GoH OLIEHOUHBIX CPEJCTB AJIS TEKYILIEro KOHTPOJI YCIEBAEMOCTH U IIPOBEACHUS
IIPOMEXYTOUHOM aTTecTaluu 00ydaroImuxcs Mo aAucuuiuiiHe. MOHA OLUEHOYHBIX CPEJCTB Mpen-
craBieH B [Ipunoxenun Nel.

7. OcHOBHAS M JONOJTHUTEIbLHASI yUeOHasi IUTepaTypa, He00X0AuMAs JJisl OCBOCHH S TMCIHII-
JIMHBI

OcHOBHasl ¥ JIOTIOJIHUTEIbHAS yaeOHas IMTeparypa umeercs B Hayanoii  Oubnmoreke u
ANEeKTpOHHOU uHpOopMamoHHO-00pa3oBarensHOi cpene PI'BOY BO I0xno-Ypansckuii AY.

OcHoBHas JInTeparypa

1. bepman I'.H. COopHuK 3a/1a4 110 KypCy MaTe€MaTUYECKOTO aHaIKU3a. [ DJIEKTPOHHBIHN pe-
cypc]| — Onextpon. naH. — CII6: Jlanp, 2017. — 492 c¢. — Pexum nocryna:
http://e.lanbook.com/book/89934

2. bepmant A.®. KpaTkuii Kypc MaTeMaTH4eckoro aHanusa. [ D1aeKkTpoHHbIN pecypc] / A.D.
bepmant, U.I'. ApamanoBuu. — DnektpoH. aad. — CII6: Jlanp, 2010. - 736 c.—Pexum nocrymna:
http://e.lanbook.com/book/2660

3. Bnosun A.1O. Bricmias marematuka. CTaHaapTHBIC 3a7a9M C OCHOBaMH TEOpUH. [DIIek-
TpoHHBIH pecypc] / A.FO. Baosun, JI.B. Muxanesa, B.M. Myxuna. — OnektpoH. nas. — CI16: Jlans,
2009. — 192 ¢. — Pexxum nocryma: http://e.lanbook.com/book/45

4. 3anopoxer [.1. PykoBoACTBO K pellieHuto 3a/1a4 10 MaTeMaTHYeCKOMY aHalu3y. [Dnek-
TPOHHEIN pecypc]| — DnekTpoH. naH. — CI16: JIanp, 2010. — 464 ¢. — Pexxum gocryma:
http://e.lanbook.com/book/149

5. Harancon W.II. Kpatkuii kypc BeICIIEH MaTeMaTHKU. [DIEKTPOHHBIM pecypc| — Diek-
TpoH. naH. — CII6: Jlans, 2009. — 736 c. — Pexxum noctyna: http://e.lanbook.com/book/283

6. [Iumages B.C. Hauvana BeIcmIeli MareMaTUKH. [DJIEKTPOHHBINA pecypc]— DIEeKTpOH.
nan. — CI16: Jlanb, 2013. — 384 c. — Pexxum noctyna: http://e.lanbook.com/book/5713

Jlono/THUTeIbHAS JIUTepaTypa

1. BnoBun A.}O. CnipaBOYHMK 1O MaTeMaTuKe i OakaidaBpoB. [DNeKTpOHHBIA pecypc]| /
A.1O. Brosun, H.JI. BoponuoBa, JI.A. 3onkuna, B.M. Myxuna. — Onextpos. naH. — CII6: Jlans,
2014. — 80 c. — Pexxum moctyma: http://e.lanbook.com/book/51722

2. Kapacea P.b. Psanpl. [DnexrponHslii pecypc] — Onekrpon. aan. — CII6: Jlans, 2016. —
144 c. — Pexxum mocryma: http://e.lanbook.com/book/72981

3. Kaprames A.Il. Maremarnyeckuii ananus. [OnektponHslid pecypc] / A.Il. Kaprames,
B.JI. PoxxnectBerckuii. — Onexktpon. nad. — CI16:  Jlawe, 2007.-448 c.—Pexum npocryma:
http://e.lanbook.com/book/178
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http://192.168.0.1:8080/localdocs/vmat/20.pdf
http://192.168.0.1:8080/localdocs/vmat/31.pdf
http://e.lanbook.com/book/89934
http://e.lanbook.com/book/2660
http://e.lanbook.com/book/45
http://e.lanbook.com/book/149
http://e.lanbook.com/book/283
http://e.lanbook.com/book/5713
http://e.lanbook.com/book/51722
http://e.lanbook.com/book/72981
http://e.lanbook.com/book/178

4. Mapon U.A. luddepennmanbHoe U UHTETpabHOE UCYUCICHHE B TIpUMeEpax U 3aj1avax.
DYHKIIUA OJTHOM TMEPEeMEHHOU. [DNeKTpoHHBIN pecypc]— DnekrpoH. naH. — CI16: Jlanp, 2008. —
400 c. — Pexxum nmocryma: http://e.lanbook.com/book/254

5. Munocues B.b. (mox pen.) Kypc MmateMaTuku sl TEXHUYECKUX BBICHIMX YUCOHBIX 3aBe-
nenuil. Yacte 1. Ananutudeckast reomerpus. [lpenenst u psiapl. @yHKIUU U Ipou3BogHbIe. JINHEH-
Has ¥ BEKTOpHas airedpa [DJeKTpOHHBIN pecypc]: yueoHoe mocodue / B.b. Munocues (mox pen.),
E.A. Ilymxkaps (mon pen.), B.I. 3yokoB [u nap.]. — CII6: Jlanb, 2013. — 543 c. — Pexxum gocryma:
http://e.lanbook.com/books/element.php?pll_id=30424.

6. Munocues B.b. (mox pen.) Kypc marematuku At TEXHUUECKHUX BBICIINX y4EOHBIX 3aBe-
nennil. Yacte 2. @YyHKIMM HECKOJIBKUX MepeMeHHbIX. HTerpaspHoe ucuucienue. Teopus moJis.
[DnexkTpoHHEIH pecypc]: yuedHOoe mocobue / B.b. Munocues (non pex.), E.A. Ilymkaps, B.A. Jls-
xoBckuid, A.M. Mapteinenko. — OnektpoH. aad. — CI16: Jlanp, 2013. — 432 c. — Pexxum nocryma:
http://e.lanbook.com/book/30425

7. Munocues B.b. (nox pen.) Kypc marematuku A TEXHUUECKUX BBICIINX y4EOHBIX 3aBe-
nennii. Yacte 3. {uddepennuansapie ypaBHeHUs. Y paBHEHUsT MaTeMaTu4eckoil ¢usuku. Teopus
ONTUMU3AIMK. [DJIEKTPOHHBIH pecypc]: ydebnoe mocobme / B.b. Mwunocnes (mox pen.),
E.A. llymikaps, H.A. bepkoB, B.I'. 3yOkoB. — Onekrpon. nan. — CIIO: Jlawp, 2013.-528 c.—
Pesxxum moctyna: http://e.lanbook.com/book/30426

IMepuoanveckue U3IaHus:
«Hayka u xu3Hp», «Texnuka — Monogexun», «Kpanr».

8. Pecypchbl mHGOPMALHMOHHO-TEIEKOMMYHUKANMOHHOU ceTn « UHTEpHETY,
Heo0X0UMbIe 1JIs1 0CBOCHHS THCIHIJIHHBI

1. Enunoe okHO nocTyna K yueOHO-MeToau4eckuM pazpaboTkam https://roypray.pd
2. OBC «Jlanb» http://e.lanbook.com/
3. Yuusepcuretckas oubarnorexka ONLINE http://biblioclub.ru

9. MeToauyeckue yKazaHus AJ1sl 00y4a0IUXCS 10 OCBOEHUIO THCIHIIIHHbI

Y4eOHo-MeTonuYeCKHEe pa3paboTku umeroTcss B HayuHoit 6ubnuoreke M 3JIEKTPOHHOM WH-
dhopmarmornHo-oopazoBarenbHoi cpene PI'BOY BO HOxuo-Ypanbckuii [AY:

VYpansckuii 'AY:

1. TumoBoit pacuer mo teme «Jluddepennmanbaoe ncuncneHne (QyHKIUA OJHOW IEHCTBH-
TETFHON TIEPEMEHHOMN U €r0 MPUIIOKEHUS» ISl CAMOCTOSTENIHON PabOThI CTY/IEHTOB [ DJIEKTPOH-
HBIN pecypc]: [A7s caMocTosTeNnbHONU paboThl CTYI€HTOB O4YHbIX (akynbreToB] / coctT.: C.B. baxe-
HoBa, 1.C. Crabynur, M.B. ®ununnosa; FOxHo-Ypansckuil 'AY, UHcTUTYT arpouHkeHepuu. —
YensOMHCK: OxHO-Ypanbckuii Ay, 2017.-70 c. — Pexum JoCcTyna:
http://192.168.0.1:8080/localdocs/vmat/29.pdf

2. Tunosble pacueTsl 1o TeMe «HTerpanbHoe ncyrcneHue GyHKIUU OTHOW AeHCTBUTEIHHOU
MIEPEMEHHOI» NIl CaMOCTOSTENbHON pabOThl CTYIEHTOB [ DJIEKTPOHHBIN pecypc]|: METO. yKazaHus
/ coct.: O.E. Axkymuu, M.H. Apxunosa; FOxHo-Ypansckuii ['AY, MHCTUTYT arpouHXeHEpUH. —
Yena0MHCK: IOxHO0-Ypansckuit I'AY, 2016. - 82 c. — Pexxum JIOCTyna:
http://192.168.0.1:8080/localdocs/vmat/28.pdf

3. TumoBsle pacuersl Mo Teme «/lnddepeHnnanpapie ypaBHEHHS» UII CaMOCTOSITEIIBHON pa-
OOTBI CTYJIEHTOB [DIEKTPOHHBIN pecypc]: Meroauueckue ykazanus / coct. [.A. Jlapuonosa; FOx-
Ho-Ypanbckuil 'AY, UHctutyt arpounxkenepun. — Yensounck: FOxuo-Ypansckuit [AY, 2015. —
55 ¢. — Pexxum noctymna: http://192.168.0.1:8080/localdocs/vmat/23.pdf

4. Tunossle pacyeTsl MO TeMe «DYHKIUHU JIBYX MEPEMEHHBIX» JI CAMOCTOSTEIbHON pabOThI
CTYIEHTOB [DJEKTPOHHBINA pecypc]: [ MHKEHEPHO-TEXHUYECKUX, IKOHOMUYECKHX, TI€1aroruye-
CKUX HallpaBJICHHI OakayaBpuara u crenuainurera) / coct.: I.A. Jlapnonosa [u np.]; UTAA. — 2-¢
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U3, nepepad. — UenssOuHCK: Ur'AA, 2013.-74 c. — Pexxum JIOCTyTIa:
http://192.168.0.1:8080/localdocs/vmat/24.pdf

5. TumoBble pacyeTsl 1Mo TeMe «PsSapl» IS caMOCTOSTEIBbHOM padOThl CTYJACHTOB [DJIEKTPOH-
HBIN pecypc]: metonuueckue ykasanus / coctT.. O.E. Axymuu, M.B. BbynrakoBa, C.A. Ckpunka;
UTr'AA.—-2-e wm3a., mnepepad.—Yensbunck: UYIAA, 2014.—70 c.—Pexum pocryna:
http://192.168.0.1:8080/localdocs/vmat/20.pdf

6. MeToauueckue yka3aHUs W KOHTPOJIBbHBIC 33/IaHUs TI0 MAaTEMAaTUKE:JIsl CaMOCTOSTEIbHON
paboTHI CTYAEHTOB 3a04HOM (opmMbl 00yueHus. Y. 1. MatemaTuka. MaTeMaTHYECKUN aHAIU3 B ar-
pounkenepun [OnekrpoHHbil pecypc] / coct.: O. E. Axymuu [u ap.] ; FOxno-Ypansckuit [AY,
HNucturyT arponmxkerepun .— Yensounck: FOxuo-Ypansckuii 'AY, 2017 .— 184 ¢ — Pexxum noc-
Tyna:
http://192.168.0.1:8080/localdocs/vmat/31.pdf

10. UudopmaninoHHbIE TEXHOJIOTHH, UCIIOJIb3yeMble IIPH OCYIECTBJIEHUH 00Pa30BaATEILHOIO
npoiecca no JMCUMILINHE, BKJIIOYAS NepedyeHb NPOrpaMMHOro odecrieyenusi 1 muHgopmamu-
OHHBIX CIIPABOYHBIX CHCTEM,

B Hayunoii 6un0nuorexe ¢ TepMUHAIBHBIX CTAHIMHA MPEJOCTABISIETCS TOCTYN K 0a3aM JaH-
HBIX:

- Koncynprantllinroc (cripaBoyHble IPaBOBBIE CHCTEMBI);

- Texakcnept (nHbOpMannoHHO-cripaBoyHas cucrema ['OCToB);

- «CenpX03TeXHUKa» (ABTOMATU3UPOBAHHAS CIIPABOYHASI CHCTEMA).

11. MaTepuajibHO-TeXHUYeCKasi 6a3a, He0OX0AUMAs /1JIsl OCYLIeCTBIeHHS 00Pa30BaATEIbHOI0
npoiecca no JMCUMIINHE

IlepeyeHb y4eOHBbIX 1a00paTOPHii, KOMIIBIOTEPHBIX KJIACCOB KadeApbl MATEMATUKHU
1. VYwuyeOnas aynurtopus 405.

12. UnHOBaMOHHBIE 00pPa30BaTe/JbHbIE TEXHOJIOTHHI

Bun 3anatusa
Jlexuun J3 I13/C3
@Dopmbl pabOTHI
AHanu3 KOHKPETHBIX + ) +/-
CUTYyaIi
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IMPHUJIOKEHHUE Ne 1

®OH/ ONEHOYHbLIX CPEJACTB

TEKYLIEr0 KOHTPOJIA U MPOMEKYTOUHOM aTTECTAllUN
0 JUCLUILINHE

F1.5.25 MATEMATHUYECKHWMN AHAJIU3 B ATPOUHXXEHEPUU
Hanpasnenue noarorosku 35.03.06 ArpounskeHepust

[Ipoduns DaekTpoodopyroBaHue U FJIEKTPOTEXHOJIOTHH
YpoBeHb BhICIIET0 00pa3oBaHus — DaKajaaBpHaT (aKageMU4eCKHii)
KBanudukamus - 6akaaaBp

®dopma 00yueHus — 3a09HAas

YenssOMHCK
2016
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1. KommereHuum ¢ ykazaHueMm 3Tana ux ¢popmupoBanus B npouecce ocsoenus OIIOII

KomnieTeHun 1o 1aHHOM TUCIIUILINHE (OPMUPYIOTCS HA Oa30BOM dTarie.

KonTponupyembie
KonTponupyemblie pe3ynbTaThl 00yISHHS 110 TUCIUTUTHHE
PE3yIIbTaThI OCBOE-
Hus OIIOII
3HAHUS YMCHHUS HaBBIKA
(koMIIeTEeHITIH)
OIIK-2 OO6yuatommiicst mopkeH | OOyvaronuiicss  gos- | OOyvaronuiicss  107-

CIIOCOOHOCTBD K HC-
[10JI630BaHUIO OC-
HOBHBIX 3aKOHOB €C-
TECTBEHHOHAYYHBIX
JTUCITUTLIMH B TIPO-
(dheccroHanbHOM nes-

3HaTb. OCHOBHBIC ITIOH-
THA U1 METOAbl MaTeMa-
THYCCKOI'O aHajim3a,
KOTOPELIC HCO6XO,Z[I/IMBI
AJI1 TPpUMCHCHUS 3aKO-
HOB C€CTCCTBCHHOHAYy4-

KCH YMCTbh. MCIIOJIb30-
BaTh MaTeMaTHYCCKHI
anrmnapar ajigd peuICHuA
3aga4 C IMPUMCHCHUEM
OCHOBHBIX 3aKOHOB €C-
TECTBCHHOHAYYHBIX

JK€H BJaJIETh. HaBBIKa-
MU HCIOJIb30BaHUS Ma-
TEMaTUYECKOro  arra-
pata ans pa3paboTKu
MaTeMaTUYeCKuX  MoO-
Jiesield IPOIECCOoB U SIB-

TEIILHOCTH HBIX JUCHUIUIMH B | IUCHUIUIMH B Tipodec- | JCHHIA, pelIeHUs Mpak-
npodeCcCuOHAITBHON CHOHAIBHOM JeATEeIb- | THUYSCKUX 3a7ad IIpo-
NEeSATEIbHOCTH HOCTH (deccruoHanbHOU  Jies-
(b1..25-3.1) (b1.b.25-V.1) TEIBbHOCTH
(b1.B.25 - H.1)
OIIK-4 OO6yuaromuiica gomkeH | OO0yvaronuiics 10- OOyuaromuiics  J10JI-

CIIOCOOHOCTH peulaTh
WH)KCHEPHBIE 33/1a41
C UCIIOJIb30BaHNEM
OCHOBHBIX 3aKOHOB

3HaTh: (pyHIaMEHTaNb-
HbIE OCHOBBI Kypca Ma-
TEMaTUYECKOr0 aHallu-
3a HEoOXoIuMble JUIs

JKCH YMCTh: IIPUMC-
HATHb MCTOABI MaTCMa-
THYCCKOI'O aHa/JIn3a
JJIA PCHICHUA TUITOBBIX

JKC€H BJIaJACTHh. HABBIKA-
MU TIOCTPOCHHUS Mare-
MaTHYEeCKNX MoJelei
WH)KEHEPHBIX 3a/a4 C

MEXaHUKH, SJIEKTPO- | PEUICHUS HWHXCHEPHBIX | MH)KCHEPHBIX 33/1a4 C | HCIIOJIb30BAaHHEM  OC-

TEXHUKHU, TUAPABIN- | 33J]a4 C UCIOJIb30BaHU- | CIOJIb30BAHUEM OC- HOBHBIX 3aKOHOB Me-

KW, TePMOJAMHAMHUKN | €M OCHOBHBIX 3aKOHOB | HOBHBIX 3aKOHOB Me- XaHUKH, DJICKTPOTEX-

U TEIUIOMacCOOOMEHA | MEXaHUKH,  3JIEKTPO- | XaHUKH, JEKTPOTEX- | HUKH, TUJPABIIMKH,
TEeXHUKH, THIPABINKH, | HUKU, THAPABIHUKH, TEPMOJMHAMHUKH H Te-
TEPMOJIMHAMHUKH U Te- | TEPMOJAMHAMUKY U Te- | IUIOMaccooOMeHa
mioMaccooomMeHa IJI0MaccooOMeHa (b1.b.25-H.2)
(b1.5.25-3.2) (b1.5.25-VY.2)

[TK-2 O6yuatommuiicst nokeH | OOyyvaronuiicss  gon- | OOydaronuiicss  107-
TOTOBHOCTb K yya- | 3HaTh: METOJBl TECOPHHM | KEH YyMETh. peIlaTh | )K€H BJaJleTh. HaBbIKA-
CTHIO B IIpOBeAcHUH | Tu(depeHanIbHbIX muddepeHanbHbIe MU IIOCTPOEHHs Mare-
UCClieIoBaHUM pabo- | ypaBHEHMH Ul MpOBe- | ypaBHEHHUs MpPU MpPO- | MAaTUYECKUX  MOjenen
YHUX ¥ TEXHOJIOTUYE- | ICHUS  HWCCIENOBAaHM | BEACHUW  MCCIENOBA- | IPU TPOBENCHUHM HC-
CKHUX IIPOIIECCOB Ma- | pabOYMX W TEXHOJOTH- | HUIl pabounx M TEXHO- | CIe0BaHUN pabouux U

[IMH YEeCKHX MPOIECCOB Ma- | JOTHYECKUX  MPOIEC- | TEXHOJOTHUECKUX

IIMH COB MallluH MPOIIECCOB MAIIMH
(b1.5.25-3.3) (b1.5.25-Y.3) (b1.b.25 - H.3)
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2. Tloka3aTenu, KpUTEPHH U LIKAJIA OLleHUBAHUSA C)OPMUPOBAHHOCTH KOMIETeH it

[Tokazarenu Kpurepuu u mkasna olieHUBaHMsI pe3yJbTaTOB 00yUYEHUS MO AUCIUILTHHE
OLICHUBAHUS Henocrarounsrit Hocratounslii ypo- | Cpennuii ypoBeHb | Bricokuii ypoBeHb
(3YH) YPOBEHB BCHb (3auTeHo, Xxopo1o) | (3a4TeHO, OTIUYHO)
(He 3auTeHO, HEYOB- | (3aYTEHO, YJOBJIE-
JIETBOPHUTEIIBHO) TBOPHUTENHHO)
b1.b.25 - 3.1 | O0yuarommiics  He | OOyuaromuiics OOyuaromuiics ¢ | OOyvaromumiics ¢
3HaeT OCHOBHBIE MO- | cmab0 3HAeT Oc- | He3HAUUTEIbHBIMU | TpeOyeMoil crerie-
HSATUS U METOABl Ma- | HOBHBIC TIOHATUS W | OMIMOKAMH U OT- | HBIO TOJHOTBI U
TEMaTU4YeCKOr0 aHa- | MeTOAbl MaTeMaTHu- | AeJIbHBIMU Ipo0e- | TOYHOCTHU 3HaeT
JM3a, KOTOpPBIE HEO0O- | YeCKOro  aHalln3a, | JIJAMH 3HAeT OCHOB- | OCHOBHBIC IOHSTHS
XOJIUMBI JUIsl TIpUME- | KOTOpble  HEO00XO- | Hble TIOHATUS U Me- | © METOJbl MaTeMa-
HEHUsSI 3aKOHOB €CTe- | IUMbI I TMpUMe- | TOAbl MaTeMaThye- | TAYECKOTO aHaIU-
CTBEHHOHAY4HBIX HEHUSl 3aKOHOB €cC- | CKOrO aHallu3a, KO- | 33, KOTOphle HE00-
JUCIUIUIMH B TPO- | TECTBEHHOHAYYHBIX | TOPbIE HEOOXOIU- | XOAUMBI JJIs TIpHU-
(dbeccuoHanbHOM JAes- | TUCHUIUIMH B MPO- | MBI JUIsl NPUMEHE- | MEHEHUs 3aKOHOB
TEJIBHOCTH (deccruoHaabHOU HUs 3aKOHOB €CTe- | €CTECTBEHHOHAYY-
JESITEIIbHOCTH CTBEHHOHAY4YHBIX HBIX JUCUUIUIMH B
JTUCIUIUIMH B TPO- | MpodeccrnoHaltb-
(dheccroHanbHOM HOU NeATeIbHOCTH
JIeSITETTbHOCTH
b1.b.25 - 3.2 | O6yyarommuiics He | O0yyaromuiics Obyuaromuiica ¢ | OOyvaromumiics ¢
3HAET dbyHIameH- | cmabo 3HaeT (yH- | HE3HAUUTEIBHBIMU | TpeOyeMOU — crerie-
TaJbHbIC OCHOBBI | JaMEHTAJIbHbIE OC- | OIMOKAaMHU U OT- | HIO TOJHOTHI U
Kypca MareMaTHue- | HOBBl Kypca Mare- | IeNbHBIMH Mpo0Oe- | TOYHOCTH 3HAeT
CKOTO aHaiM3a, He- | MaTUYeCKOoro aHa- | JamMu 3HaeT ¢yH- | pyHAaMeHTaIbHbIe
o0XoauMMBbIe IS pe- | u3a,  HEOOXOHIW- | JaMEHTAIbHbIE OC- | OCHOBBI Kypca Ma-
IICHUs] WHXKEHEPHBIX | MblE JUISl PEIICHUS | HOBBI Kypca MaTe- | TeMaTH4eCcKOro
3aJad C HCIOJIb30Ba- | MHYKCHEPHBIX 3a7ad | MaTUYECKOTO aHa- | aHaju3a, Heo0Xo-
HUEM OCHOBHBIX 3a- | C HCIOJb30BaHHEM | IM3a,  HEOOXOIW- | AUMbIE MMl pellie-
KOHOB MEXaHHKH, | OCHOBHBIX 3aKOHOB | MbIe JUISl PEIICHUS | HUSI WHXCHEPHBIX
ANEKTPOTEXHUKH, MEXaHHMKH,  DJeK- | MHKEHEPHBIX 33/a4 | 33[a4 C HCIOIb30-
THJIPABJIMKH, TEPMO- | TPOTEXHUKH, THJ- | C HCIIOJIB30BAaHHEM | BAHHEM OCHOBHBIX
JUHAMHUKA M TEIUIO- | paBJIMKH, TEPMOJHU- | OCHOBHBIX 3aKOHOB | 3aKOHOB MEXaHUKU,
MaccooOMeHa HAMUKA H TEIUIO- | MEXaHHUKH,  3JIEK- | DIIEKTPOTCXHUKH,
MaccooOMeHa TPOTEXHHUKHU, THUJ- | THAPABIUKU, Tep-
PaBJIMKYU, TEPMOIM- | MOAMHAMHUKHN U Te-
HAMUKA M TeIJIOo- | IIOMaccooOMeHa
MaccooOMeHa
b1.b.25 - 3.3 | OGyuatomuiics  He | OOyuarommiics OOyuatommiics ¢ | OOyuaromuiics ¢
3HaeT METOABl Teo- | cmabo 3HaeT MeTO- | He3HAYUTEIbHBIMH | TpeOyeMoi crere-
pun  guddepeHun- | Al Teopuu Audde- | omMOKaMU U OT- | HBIO TOJHOTBI U
QIBHBIX  YPaBHEHUU | PEHIIMAIBHBIX JISTBHBIMU ~ TIPOOE- | TOYHOCTH 3HaeT
JUIS TIPOBEACHUSI HC- | YpaBHEHMIA JUISL | JTaMU 3HAeT METOJBI | METO/IbI Teopuu
CJIeIOBaHUM pabouux | MpoBeAeHUs1 ucciie- | Teopun auddepeH- | muddepennmannb-
U TEXHOJIOTUYECKUX | IOBAaHUI pabOunX W | IUATBHBIX ypaBHE- | HBIX ypaBHEHUI
MPOIIECCOB MAIITHH TEXHOJIOTUYECKUX | HAW JUIS TpoBeie- | JUISl  TPOBEICHUS

mponeccoB MalllnH

HUS HCCIeI0BaHUN
pabounux M TEXHO-
JOTUYECKUX  TPO-
IIECCOB MAITNH

WCCIIEIOBAHUN pa-
00YNX M TEXHOJIO-
TUYECKUX IPOLEC-
COB MalllUH
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b1.6.25 - V.1 | O6yuaromuiics He | OOyuaromuiics OO6yuaromuiics OO6yuarommiics
yMEeT HCIIOJIb30BaTh | c1abo0 yMEeT HC- | YMEeT  HCHOJb30- | YMEET  HCIOJIb30-
MaTeMaTHYeCKUil am- | Mojb30BaTh MaTe- | BaTb MaTeMaruye- | BaTb MaTeMaThue-
rmapar Uil pelleHUs | MaTMYECKUM allla- | CKUM anmapar s | CKUM anmapar JJis
3aa4 ¢ NMPUMEHEHH- | paT Ui pelIeHUs | pelIeHHs] 3aJad C | peuieHusl 3afad ¢
€M OCHOBHBIX 3aKO- | 3aJ]ad C MpHMEHE- | IPUMEHEHUEM OC- | IPUMEHEHUEM OC-
HOB €CTECTBEHHOHA- | HIEM  OCHOBHBIX | HOBHBIX  3aKOHOB | HOBHBIX  3aKOHOB
YUYHBIX JHUCUUILIAH B | 3aKOHOB €CTECT- | eCTECTBEHHOHAY4Y- | €CTECTBEHHOHAYU-
npodeccuoHalbHOM | BEHHOHAYUYHBIX HBIX JUCHMIUIMH B | HBIX JUCUUIUIMH B
NeSTeILHOCTH JUCIUIUIMH B TPO- | podeccroHabHOoM | mpodeccroHalb-
beccroHaabHOM JESITEIbBHOCTH C He- | HOM J1eATebHOCTH
JeSITeTbHOCTH 3HAYUTEIIbHBIMU
3aTpyJTHEHUSIMU
b1.b.25-VY.2 | OGyvaromuiics  ne | OOyuarommiics OOyuaronmiics OOyuaronmiics
yMeeT NPUMEHSTH | cTab0 yMeeT MpH- | yMEeT MPHUMEHSTh | yMeeT MPUMEHSTh
METOJIbl MaTeMaTude- | MCHATh METOJIbI | METOABl MaTeMaTH- | METOABl MaTeMaTH-
CKOTO aHanu3a MJis | MaTeMaTHYeCKOro | YECKOro  aHajiu3a | YeCKOro  aHalu3a
pelIeHHsT  THUIOBBIX | aHANW3a I peIle- | A PEIICHUS TH- | I PEHICHUS TH-
WHXCHEPHBIX 3a/1a4 C | HUsI TUIOBBIX WH- | IOBBIX  WH)KEHEP- | MOBBIX  HMHXKEHEP-
UCTIOJB30BAHMUEM OC- | )KEHEPHBIX 3a/a4 C | HBIX 3a7ad C HC- | HBIX 3a7ady C HcC-
HOBHBIX 3aKOHOB Me- | HCIIOJIb30BAHHEM MOJIb30BAHUEM OC- | TIOJIb30BAHUEM OC-
XaHHUKH, JJIEKTPOTEX- | OCHOBHBIX 3aKOHOB | HOBHBIX  3aKOHOB | HOBHBIX  3aKOHOB
HUKHU, THIPABIMKH, | MEXaHUKH,  JJICK- | MEXaHUKU,  JJICK- | MEXaHUKHU,  DJICK-
TEPMOJUHAMHUKNA ¥ | TPOTCXHUKH, THJ- | TPOTCXHUKH, THI- | TPOTCXHUKH, THJ-
TEIJIOMaccoOOMeHa | paBIUKU, TEPMOJU- | paBIUKU, TEPMOJU- | paBIUKU,  TEPMO-
HAMUKA H TEIUIO- | HAMUKH H TEIUIO- | JUHAMHUKA H Tel-
MaccooOMeHa MaccooOMeHa ¢ He- | JoMaccooOMeHa
3HAYUTEIIEHBIMU
3aTpyJHEHUSIMU
b1.5.25-Y.3 | OGyvaromuiics  He | OOyuarommiics OOyuaronmiics OOyuaronmiics
yMmeeT pemarb Iud- | cmabo ymeeT pe- | ymeer pemarh | ymeeT pemiathb
(bepeHManbHbIe mark  auddepes- | qudpdepeHnnans- g depeHnraib-
ypaBHEHHUs TpU TPO- | IHATbHBIE YpaBHE- | HbIE yYpaBHEHUS | HbIE ypaBHEHUS
BEJICHUM WCCIICJIOBA- | HUSI TPU TIPOBEJe- | MPU  TPOBEACHWH | IPU  MPOBEICHUU
HUN paboyux U TeX- | HUM HUCCIEIOBAaHHUM | HCCIEOBaHUN pa- | HCCIe0BaHUN pa-
HOJIOTHYECKUX TMPO- | pabounx M TEXHO- | 00YMX M TEXHOJO- | 00YMX U TEXHOJO-
[[ECCOB MaIlTuH JIOTUYECKUX  MPO- | THYECKUX TPOIleC- | THYECKUX TMpolec-
[IECCOB MAIINH COB MallWH C HE- | COB MaIlluH
3HAYUTEIbHBIMHU
3aTpyTHECHUSIMU
b1.6.25 - H.1 | OOyuaroruiicst He OOyuaromuiics OO6yuatromuiics ¢ OO6yuarommiics

BJIa/ICET HAaBbIKaMU
MCIOJIb30BaHUs Ma-
TEMaTHU4ECKOIo aI-
rapara JuJis paspa-
00TKM MaTemMaTuye-
CKHMX MOJEJIEN Mpo-
LIECCOB U SIBJICHUH,
pelueHus mpaKkTuye-
CKHUX 3ajJa4 npodec-
CHOHAJBbHOM Jes-

cnabo BrajeeT Ha-
BBIKAMH HCTIOJIB30-
BaHMs MaTeMaTHye-
CKOTO arnmaparta Jiist
pa3paboTku maTe-
MaTHYECKUX MOJIe-
JIeW MPOLECCOB U
SABJICHUM, pelIeHUs
MPaKTUYECKUX 3a-
nad npodeccruo-

HEOOJIBIITUMH 3a-
TPYJHCHUSMH BJIa-
JieeT HaBBIKaMH HUC-
MTOJIL30BaHUS Ma-
TEMATHYECKOTO all-
napara Jiis pa3pa-
0OTKH MaTeMaTH-
YecKUX MoJeiei
MIPOLIECCOB U sIBIIE-
HUU, PEIICHUS

cBOOO/IHO BiIaJIeeT
HaBBIKAMH UCIIOJTb-
30BaHUsI MaTEMa-
TUYECKOTO armapa-
Ta s pa3paboTKu
MaTeMaTUYeCKUX
MOJENEN ITpouec-
COB U SIBJICHHIA,
pelIeHus: TpaKTu-
YECKUX 3aJ1a4 MPOo-
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TEJIBHOCTH HAJIBHOM JIeATeIb- | MPAKTHYCCKHX 3a- (eccuoHaTbHOM
HOCTH nad mpodeccuo- JEATEIILHOCTH
HAJILHOU JIeATENb-
HOCTH
b1.b.25 - H.2 | O0y4arormuiics He OOyuarommiicst OOyuaromuiics ¢ OO6yuarommiics
BJIaJICET HABBIKAMU c1abo BiazeceT HAa- | HEOOJIBIIUMH 3a- CBOOOIHO BIaACET
MTOCTPOCHHS MaTeMa- | BBIKAMH ITOCTPOE- TPYJHCHHUSMH BJIa- | HaBBIKAMH I10-
THYECKUX MOJIEIIEH HHS MaTeEMaTH4e- JICCT HaBBIKAMU TI0- | CTPOCHUS MaTeMa-
THITOBBIX MHXKEHEP- CKHX MOJICJICH TH- | CTPOCHHUS MaTeMa- | THYCCKHX MOJIEIICH
HBIX 33]1a4 C UCTOJb- | MOBBIX HHKCHEP- THYECKUX MOJENIEN | THIIOBBIX MHXKE-
30BaHHEM OCHOBHBIX | HBIX 3a7a4 C MC- THIIOBBIX MHKe- HEPHBIX 33J1a4 C
3aKOHOB MCXaHUKH, MOJIb30BAHMEM OC- | HEPHBIX 3314 C HCIIOJIb30BAHUEM
ANEKTPOTEXHUKH, HOBHBIX 3aKOHOB HCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
THJIPABJIMKHU, TEPMO- | MEXAHUKH, DJICK- OCHOBHBIX 3aKOHOB | MEXaHMKH, DJICK-
JUHAMHKH U TEIIO- TPOTEXHHUKH, TH]I- MEXaHHUKH, DJIEK- TPOTEXHHKH, TU]I-
MaccooOMeHa PaBJIMKY, TEPMOJIU- | TPOTEXHHUKH, TU- PaBJIMKH, TEPMO-
HAMHKH H TEIUIO- PaBJIMKH, TEPMOJIU- | TUHAMHUKHU U TEII-
MaccooOMeHa HAMUKH H TCILIO- JIoMaccooOMeHa
MaccooOMeHa
b1.b.25 - H.3 | OGyuaromuiics  He | OOydaromuiics Obyuarommiics ¢ | OOyJarommiics
BJIaJICET  HaBLIKAMU | C1ab0 BiajeeT Ha- | HEOOJNBIIMMHU  3a- | CBOOOJHO BiAJEET
MMOCTPOCHHUSI MaTeMa- | BBIKAMH  IIOCTPOe- | TPYJHCHUSIMU BJIa- | HABBIKAMU 1o-
THYCCKUX  MOJEJICH | HUSIT ~ MaTeMmaTHhye- | JIeeT HaBbIKAMM I10- | CTPOCHHS MaTeMa-
IIPU TIPOBEJCHUM WC- | CKHX MOJICICH TPH | CTPOCHHUS MaTeMa- | THYECKUX MOJeIei
CIIEIOBAaHMI pabOYMX | MPOBEIACHUHU HC- | THYECKUX MOJEICH | IpH  MPOBEICHUU

U TCEXHOJIOI'MYCCKUX

IIponeCcCOB MalllH

cienoBaHuii  pado-
YUX U TEXHOJOTH-
YEeCKUX TPOIIECCOB
MalluH

Ipu  IIPOBENCHUU
HCCJICIOBaHMM  pa-
00YMX MU TEXHOJO-
THYECKUX IpOIleC-
COB MallInH

WCCIICIOBAHUN  pa-
00YHX U TEXHOJO-
THYECKHUX TIPOIIeC-
COB MAallliH

3. TunoBble KOHTPOJIbLHBIE 3aJaHNS U (MJIH) HHbIE MATEPUAJIbI, HEOOXOAUMBIE /ISl OLCHKH
3HAHMi, YMEHUI1 U HABBIKOB M (MJIM) ONBITA JeSITEILHOCTH, XaPAKTEPU3YIOIINX 3TanbI Gop-
MHMPOBaHHUs KOMIIeTeHIUH B npouecce oceoenus OIIOII
TumnoBbie KOHTPOJBHBIE 33/JaHUS U MaTEPUAIIbl, HEOOXOIUMBIE JUTsl OLICHKH 3HAHUH, YMEHHUI

Y HaBBIKOB, XapaKTepU3YIOIUX 0a30BbIN 3Tan (OPMHUPOBAHUS KOMIIETEHIMH B MPOLIECCE OCBOCHUS
OIIOII, conepxarcs B yaeOHO-METOIUYECKUX pa3pabOTKax, MPUBEACHHBIX HUXKE.

1. TumoBoit pacuer mo teme «Jluddepennmanbaoe ncuncienne (QyHKIUA OJHOW JEHUCTBU-
TEIbHOW MEPEMEHHON U €ro MPUJIOKEHUS» JUIsl CaMOCTOSITENIbHOM paboThl CTYAEHTOB [DIEKTPOH-
HBIN pecypc]: [A1s caMocTosTeNnbHONU paboThl CTYI€HTOB O4YHbIX (akynbreToB] / coctT.: C.B. baxe-
HoBa, 1.C. Crabynut, M.B. ®ununnosa; HOxHo-Ypansckuii 'AY, UHcTUTYT arpouHkeHepuu. —
YensOUHCK: OxHO-Ypanbckuii Ay, 2017.-70 c. — Pexum JocTyna:
http://192.168.0.1:8080/localdocs/vmat/29.pdf

2. Tumnossle pacuetsl 1o Teme «MHTerpagbHOE HcunciIeHne QYHKIUH OJTHON JIeHCTBUTENBHOM
MIEPEMEHHOI» 111 CAMOCTOSATENBHON pabOThl CTYIEHTOB [ DJIEKTPOHHBIN pecypc]: METO. yKa3aHus
/ coct.: O.E. Axkymuu, M.H. Apxunosa; HOxHo-Ypanbckuii ['AY, MHCTUTYT arpoMHXeHEpUH. —
Yena0MHCK: IOxHO-Ypanbckuit T'AY, 2016. - 82 c. — Pexxum JIOCTyna:
http://192.168.0.1:8080/localdocs/vmat/28.pdf

3. Tumossle pacdersl o Teme «/lnddepeHnmanpapie ypaBHEHHS» UII CaMOCTOSITEIIbHON pa-
OOTBI CTYJIEHTOB [DIEKTPOHHBIN pecypc]: meroanueckue ykazanus / coct. I.A. Jlapuonosa; FOx-
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Ho-Ypanbckuil 'AY, UnctuTtyT arpounxenepun. — Yenaounck: FOxuHo-Ypansckuit [AY, 2015. —
55 ¢. — Pesxum mocryma: http://192.168.0.1:8080/localdocs/vmat/23.pdf

4. Tunosle pacyeTsl M0 TeMe «DYHKIUHU JIBYX MEPEMEHHBIX» I CAMOCTOSTEIBHONW PabOThHI
CTYICHTOB [DJEeKTPOHHBINA pecypc]: [As MHKEHEPHO-TEXHUYECKUX, IKOHOMUYECKHX, Telaroruyie-
CKUX HaIlpaBJICHHW OakanaBpuara u crnenuanurera) / coct.: I.A. Jlapuonosa [u ap.]; UTAA. — 2-¢
U3, nepepad. — UensiOnHCK: Ur'AA, 2013.-74 c. — Pexum JIOCTyma:
http://192.168.0.1:8080/localdocs/vmat/24.pdf

5. TunoBble pacdeTsl o TeMe «Psapl» IIsi caMOCTOATENbHONU PabOTHI CTYACHTOB [DIEKTPOH-
HBI pecypc]: meroamueckue ykaszanus / coct.. O.E. Axkynua, M.B. Bynrakosa, C.A. Ckpunka;
UI'AA.—2-e w3n., mepepad. —Yemsounck: UIAA, 2014.-70 c.—Pexum  pocryna:
http://192.168.0.1:8080/localdocs/vmat/20.pdf

6. Metoauueckue ykazaHusi U KOHTPOJIbHbBIC 3a/laHUs MO0 MAaTeMAaTUKE:/IJIsl CaMOCTOSATEIbHON
paboThI cTyAeHTOB 3a0uHOM (hopmbl 00yueHus. Y. 1. Maremaruka. MaTemMaTndeckuii aHaiau3 B ar-
pourkeHepun [DnekTpoHHblid pecype] / coct.: O. E. Axkynuu [u np.] ; FOxno-Ypansckuii [AY,
Wucturyt arpounxenepun .— Yensounck: FOxuno-Ypansckuii 'AY, 2017 .— 184 c— Pexxum noc-
Tyna: http://192.168.0.1:8080/localdocs/vmat/31.pdf

Metoanyeckue pa3pabOTKH, yKa3aHHbIE B 1.3, UCIOJB3YIOTCS IPU OCYIIECTBICHUU MHHO-
BaI[MOHHOW 00pa30BaTENbHON TEXHOIOTMH B (popMe aHanmM3a KOHKPETHBIX cUTyaruii (cm.m.12
PITL).

4. Meroau4ecKkue MaTepHaJibl, ONpee/siiolue Npouelypbl ONCeHNBAHUS 3HAHUI,
YMEHHIi, HABbIKOB H (MJIH) ONBITA AeATE1bHOCTH, XapaKTepu3yomux 3tan(sl) Gopmu-
POBaHUS KOMIIETEHIIU

B naHHOM pasznene METOIUYECKHE MaTepUaibl, ONPENEIAIOIINE MMPOLELYPbl OLEHUBAHUS
3HAaHWI, YMEHUH, HABBIKOB, XapaKTEePHU3YIOMIMUX 0a30BbI 3Tanm (OPMHUPOBAHUS KOMIIETCHIIMK MO
JUCHMIUIMHE «MareMaTH4ecKuil aHaJlu3 B arpOMH)KEHEPUM», IPUBEICHBI IIPUMEHUTENBHO K KaX-
JIOMY M3 MCIIOJIb3yEMBIX BUJIOB TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH U IIPOMEKYTOUHOM aTTECTAllH
o0yJaromuxcs.

4.1. OueHo4HbIe CpeACTBA /ISl NPOBEAEHHUS TEKYIIero KOHTPOJIsl yCIeBaeMOCTH
4.1.1. YcTHBIHA 0TBET HA NPAKTHYECKOM 3aHATHH

VYCTHBIN OTBET Ha MPAKTUYECKOM 3aHSATUU MCHOJIb3YETCS UIsl OLEHKH KauecTBa OCBOEHUS
o0ydJaronmMcsi OCHOBHOUM mpodeccruoHaabHOM 00pa30BaTeIbHON MPOrpaMMbl MO OTIEIbHBIM BO-
mpocaM M TeMaM JUCHUIUIMHBL. TeMbl U 1utanbl 3aHsatuil (m. 3 PIIJ[) 3apanee coobmiatorcs oOy-
yaroumMcs. B Xoe mpakTH4ecKuX 3aHSATUH HCIOIb3YETCs METOJT aHaIN3a KOHKPETHBIX CUTYyaIluH,
KOTOPBIM COCTOUT B TOM, YTO OOydJaromeMycs mpejsiaraercs NpukiajHas 3aj1ada, B KOTOpOil omu-
CBIBACTCSl KOHKPETHAS CJIOKUBIIIASICSI CUTYAIHs, CTYACHTY HEOOXOIMMO OCYIIECTBUTh MOUCK MyTeH
peuieHus npeasiokeHHou 3aaaun. [Ipyu aHanm3e KOHKPETHBIX CUTYaIlui UCIIOJIb3YIOT METOIMUECKHE
pa3paboTtku, ykazanubie B 11. 3 ®OC.

Pe3ynbTar BBINOJIHEHMS] 3TOTO 3aJaHUs OLIEHUBAETCS C YYETOM CJIEAYIOIIMX KPUTEPHUEB:
MOJTHOTA TPOPAOOTKH CHUTYyallMH; TOJIHOTA BBIMOJHEHHUS 3a/JaHHs; HOBU3HA W HEOPIAMHAPHOCTH
MPEACTABICHHOTO MaTepuaia U peuleHuM; NEPCIeKTUBHOCTh U YHUBEPCAIBHOCTh PEILICHUN; yMe-
HUE apTyMEHTHPOBAaHO 0OOCHOBATH BHIOPAHHBIA BapUaAHT pelieHus. Pa30oupas KOHKPETHYIO CUTYya-
110, o0ydJaromuiics (aKTUYECKH TMOTy4aeT Ha PYKH TOTOBOE pelleHHe, KOTOPOEe MOXKHO MpHUMe-
HUTH B QHAJIOTHYHBIX OOCTOSTENHCTBAX, OTO B JATbHEHIIIEM CIIOCOOCTBYET (hOPMHUPOBAHHUIO HABBI-
KOB pelieHusi 6oyee cepbe3HbIX MmpobiemM. OTBET OLIEHUBACTCS OLEHKON «OTIUYHOY», «XOPOIIOY,
«yOBJIETBOPUTEIILHO» UJTH «HEYIOBIETBOPUTEIHHOY.
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Kputepun ouenku orera (Tabi1.) TOBOIATCA 10 CBEACHUS 0OYYAIOIIMXCS B Hayasle 3aHATUH.
OneHka 00BsABIsSIETCS 00Y4AIOLEMYCSI HETOCPEACTBEHHO MOCJIE YCTHOTO OTBETA.

Ixana

Kpurtepuu oneHnBanus

Ornenka 5
(oTIMYHO)

- 00yJaroIuICs MOJIHO YCBOMII y4eOHBIN Marepua;

- IPOSIBJIIET HABBIKM aHaln3a, 000O0IEHHs, KPUTHUECKOIO OCMBICIIe-
HUS U BOCHPUATHS MHPOPMAIMK, HABBIKM TPUMEHEHHsI OCHOBHBIX Ma-
TEMaTUYECKUX METO/IOB,;

- Marepual U3JI0KEH I'PaMOTHO, B OIIPENEICHHON JOTUYECKOM IOCIIe-
JIOBaTEJIbHOCTH, TOUHO UCIIOJIb3YETCSI TEPMUHOJIOTHS;

- II0Ka3aHO YMEHHE WIIOCTPUPOBATh TEOPETUUECKUE TIOJIOKEHHS KOH-
KpETHBIMU IIPUMEpPaMH, IPUMEHATH UX B HOBOM CUTYyallUH;

- IPOJIEMOHCTPUPOBAHO YMEHUE PELaTh MPUKIIAIHbIE 3aa4H;

- IPOIEMOHCTPUPOBaHAa C(POPMUPOBAHHOCTh U YCTOMUMBOCTh 3HAHUM,
YMEHUM Y HABBIKOB;

- MOT'YT OBITh JOIYLIEHbI OJ{HA-/{B€ HETOYHOCTH IIPU OCBELIEHUU BTO-
POCTENEHHBIX BOIIPOCOB.

Orenka 4
(xopor10)

OTBET Y/IOBJIETBOPSIET B OCHOBHOM TPEOOBAaHUSAM Ha OLEHKY «5», HO IIPH
3TOM UMEET MECTO OIMH U3 HEIOCTATKOB:

- B YCBOGHHMH y4eOHOrO Marepuaja AOMYyIIeHBI HEOONbIIHE MPOOeIbl,
HE MCKa3MBILIHUE COJEPKAHNE OTBETA;

- B PELLEHUU IIPUKIIATHBIX 33]1a4 JOIMYILEHbl HE3HAUNTEIbHbIE HETOUHO-
CTH.

Ouenka 3
(YIOBIETBOPUTEIHHO)

- HENOJIHO WJIX HEMOCIEN0BATEIbHO PACKPHITO CONEP)KAHNUE MaTepHalla,
HO MOKa3aHO oOuiee MOHMMaHHE BOIPOCAa U MPOAEMOHCTPUPOBAHBI
YMEHHs, JOCTAaTOYHbIE U1 AAJIbHEHIIETO YCBOCHUS MaTepuaa;

- IMEJINCH 3aTPYAHEHUS WIN JOMYLIEHb! OIUMOKH B ONPEIeICHUH MOHS-
THW, UCIOJIb30BAHUM TEPMHUHOJIOTMH, B IPUMEHEHUU MaTeMaTUYeCKHUX
METOJIOB PEIICHUs IPUKIAJHBIX 3a]ad, UCIIPABICHHBIE I10CIIE HECKOJIb-
KMX HAaBOZSIIUX BOIIPOCOB;

- IpA HEIIOJIHOM 3HaHUU TEOPETUYECKOT0 Marepualia BbISBIECHA HELOC-
TaTo4yHas C(OPMHUPOBAHHOCTb YMEHUN M HaBBIKOB, OOydarolIMiCs He
MOXET NEePEHOCUTh 3HaHUs B HOBbIE POOJIEMHBIE CUTYALIUH.

Onenka 2
(HEey/10BJIETBOPUTEIILHO)

- HE PaCKpBITO OCHOBHOE COJIEpKaHKe Y4eOHOTOo MaTepuaa;

- OOHapy>KeHO HE3HAHWE WJIM HEMOHMMaHHWe OOMNbIIed Wiu Hambonee
BaXHOW YacTH y4eOHOTO Marepuaa;

- JOMyLIEHBl OMMOKHA B OMPENEICHUU MOHSATHMA, MPH HCIOIb30BAHUN
TEPMHUHOJIOTUH, B NMPUMEHEHUH MaTE€MaTHYEeCKHUX METOJOB IpH pelie-
HUM TIPUKJIAJAHBIX 3a71a4, KOTOPhIE HE MCIPABJICHBI MOCIE HECKOJIbKUX
HaBOJSIIMX BOIIPOCOB;

- He c(hOPMHUPOBAaHBI KOMMETEHIIMU, OTCYTCTBYIOT COOTBETCTBYIOIIKE
3HAHUS, YMEHUS U HABBIKH.

4.1.2. KonTpoabHasi padoTa

KonTtponbHast paboTa NCHIOIB3yeTCs I OLIEHKH KauecTBa OCBOCHHS CTYACHTOM 00pa3oBa-
TEJBHOM MPOrpamMMBblI 110 OTAEIBHBIM TeMaM JTUCIUITIHHBI.
B Havane ceccun CTyIEHTY BbIIAIOTCS 3a/laHUsl KOHTPOJIBHON paboThl, KOTOPYIO HEOOXOAUMO BBI-
MOJTHUTD K Cleyrolle ceccuu. BapuaHThl MHIMBHUYadbHBIX 33JaHUN MpPEJCTaBICHbI B y4eOHO-
METOAMYECKON pa3paboTke: MeToanyeckue yKa3zaHusl 1 KOHTPOJIbHBIC 3aaHUs IO MaTEMaTHKE: IS
CaMOCTOSITENIbHON paboThl CTYyAEHTOB 3a0uHON (hopMbl 0OyueHus. Y. 1. Maremaruka. MaremaTu-
YECKUH aHAIN3 B arpoOMHKeHEepHH [ DeKTpoHHbIH pecypc| / coct.: O. E. Axynu4 [u ap.] ; FOxHo-
VYpansckuit 'AY, Uncturyr arpounxenepun .— YenssOunck: KOxuHo-Ypansckuii ['AY, 2017 .—
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KonrtponbHas paboTa OIEHHWBAeTCsS IMPETOAABATEIEM OLIEHKOH «3a4TEHO», «HE 3auTEHO».
Kpurepun oneHuBaHUs HpeACTaBICHH B Tabiuie. Pe3ynbrar KOHTPONIbHON pabOThl BHICTABIACTCS
B TAJIOH peLEeH3uH. B ciydae BhICTaBIIEHUS OLECHKH «HE 3aYTEHO» CTYACHT 00s3aH B KpaTyalimit
CPOK HCIIPaBHTh BCE OTMEUEHHBIC MPENOaBaTeNieM HEeIOCTaTKU M C1aTh KOHTPOJIbHYIO paboTy Ha
MOBTOPHYIO ITPOBEPKY.

Hlkana Kpurepumn ouneHuBanus

OmeHKa «3auTeHO» - paboTa BBIMIOJIHEHA MTOJIHOCTHIO;

- YMCHHUC JIOTUYHO U I'PaMOTHO HNPUMCHATHL MATCMAaTUUYCCKUC MCTO/bI
NP PEIICHNUH MPEUIOKCHHBIX 3a/1a4;

- B PCIICHUU HET MaTeMaTHYEeCKUX OIHMOOK (BO3MOXKHA OJHA-/IBE He-
TOYHOCTH, OIMCKA, HE SBIIAIONIASACS CIICACTBHEM HE3HAHUS WM HEIO-
HUMaHUs y4eOHOTO MaTepuaa).

OHGHK& «HC 3a4YTCHO» - pa60Ta BBITIOJIHCHA HE B ITIOJTHOM O6T)CMC;

- JOIIYIICHbI CYIICCTBCHHBIC OIJ_II/I6KI/I, IMMOKAa3bIBAKOIHNE, YTO CTYHCHT
HC BJIaACCT H606XO,Z[I/IMBIMI/I TCOPCTUYCCKUMHA 3HAHUAMMU
- HC YMCCT INPUMCHATH MATCMATHYCCKUC MCTOAbI B PCIICHUHU 3aJa1.

4.2. TIpoueaypsl 4 OLleHOYHBIE CPEICTBA /1JIsl MPOBEIEHUSI MPOMEKYTOYHOI aTTeCTAIUH
4.2.1. Ik3ameH

DK3aMeH sABIsieTcs (OPMOM OIIEHKH KauecTBa OCBOCHHUsS OOYdYalOUIMMCs OCHOBHOM mpodec-
CHOHAJIbHOU 00pa30BaTeIbHOM MpOorpaMMBbl MO pasnaenaMm AucUMILUHEL [lo pesynbraram sK3aMeHa
o0OyJaromemMycsi BBICTABIISCTCS OLEHKA «OTIUYHO», «XOPOIIO», «yIOBICTBOPUTEIHLHO» WM «HE-
YZIOBJIETBOPUTEIBHOY.

DK3aMeH MO JUCHUIIIMHE MPOBOIUTCS B COOTBETCTBUHU C PACTIMCAHUEM MPOMEKYTOYHOM aT-
TECTalluM, B KOTOPOM YKa3bIBAa€TCSl BPEMsI €0 MPOBEACHUS, HOMEp ayAUTOPUH, MECTO MPOBEAECHUS
KOHCYJIbTAIIUU. Y TBEPKICHHOE paclucaHue pa3MeliaeTcs Ha HHPOPMAIIMOHHBIX CTEHaX, a TaKKe
Ha opUIIMaTFHOM caiiTe YHUBEpCUTETA.

VYpoBeHnb TpeOOBaHUM ISl MPOMEKYTOUHOM aTTECTAllUM OOYYaIOIIMXCSl YCTaHABJIMBACTCS
paboueil mporpaMMoil TUCHHUTIIMHBI U TOBOAUTCS 0 CBEJCHHS OOYUaIOIIUXCs B HAa4aJle ceMecTpa.

DK3aMeHbl IPUHUMAIOTCS, KaK MpaBuiio, JekTopamu. C pasperieHus 3aBeayronero kapeapoi
Ha JK3aMEHE MOXKET IMPHUCYTCTBOBATH TMpernojaBarenb Kadeapbl, TPUBICYCHHBIH UIsI TIOMOIIHU B
IpueMe 3K3aMeHa. B ciydae OTCyTCTBHS BEAYLIETO MPENOAaBaTels HK3aMEeH IMPUHUMAETCS MPEIo-
JaBaTelieM, Ha3HAYEHHBIM PacIopsHKEHHEM 3aBEAYIOLIET0 Kadeapoil.

[TpucyTcTBHE Ha SK3aMeHe IpenojaBaTeneil ¢ Apyrux kadeap 6€3 COOTBETCTBYIOIIETO pac-
MOPSDKEHUS PEKTOpa, MPOpEeKTopa Mo yuebHol paboTe win aekaHa GakylnbTeTa He JOMYCKaeTCsl.

OOyuaromuecst Mpu sBKE Ha HK3aMeH 00s13aHbI UMETh MPU ce0e 3aUETHYIO KHIDKKY, KOTOPYIO
OHM MPEBABIAIOT YK3aMEHATOPY.

Jnsa mpoBeneHus sK3aMeHa BEAYLIMH IPENoJaBaTelb HaKaHyHE MOJydaeT B JCKaHare 3a-
YETHO-7K3aMEHAIIMOHHYIO BEJOMOCTh, KOTOPasi BO3BpALIAETCs B JIEKaHAT IMOCJIE OKOHYAHUS MEpPO-
NPUSTHUS B ICHb IPOBEACHUS dK3aMEHA WIIA YTPOM CJIEAYIOIIETO JTHS.

DK3aMeHBI MPOBOJAATCS 1O OMJIeTaM B YCTHOM HJIM MMUCbMEHHOM BUJIE, JINOO B BUJE TECTHPO-
BaHMS. DK3aMECHAIIMOHHBIE OWJIETHI COCTABIISIOTCS MO YCTAHOBIICHHOW (DOpME B COOTBETCTBHUH C
YTBEPKICHHBIMU Kadeapol 3K3aMeHAIlMOHHBIMUA BOMPOCAMH U YTBEPKIAIOTCS 3aBEIYIOIIMM Ka-
benpoii exxerogHo. B 6uere conepKUTCs 2 TEOPETHUIECKUX BOTIPOCA U 3a7a4a.
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DK3aMeHaTOpy NPEJOCTaBIISETCS MPaBO 3a/aBaTh BOIPOCHI CBEPX OMIIETA, a TaKKe MOMUMO
TEOPETUYECKUX BONPOCOB NaBATh JJIA PELICHMS 3aJa4d W IPUMEPBI, HE BBIXOJAIIME 32 PAMKH
IIPOMIEHHOI0 MaTepuasa 1o U3y4aeMoi JTUCLUIUIMHE.

3HaHUs, YMEHUS U HAaBBIKM O0y4aroIIUXCsl ONPEEIISIOTCS OLIEHKAMU «OTIMYHOY, «XOPOILOY,
«YZIOBJIETBOPUTEIIBHO»,  «HEYJOBIETBOPUTEIIHO», KOTOPbIE  BBICTABISAIOTCA B 3a4E€THO-
9K3aMEHAlIMOHHYIO BEIOMOCTb U B 3a4ETHYIO KHUKKY 00y4aroIIerocs B I€Hb 3K3aMeHa.

[Ipn npoBeaeHMH YCTHOIO SK3aME€Ha B ayAMTOPUM HE JOJDKHO HaXOJUThCs 0ojiee BOCBMU
o0yyJaroImuxcs Ha OJHOI0 MPErnoaaBaTes.

[Ipu mpoBeneHNH yCTHOTO 3K3aMeHa OOy4aroIIMHCs BBIOMpAET 3K3aMEHALMOHHBIM OWUJIET B
cllyyailHOM MopsiKe, 3aTeM Ha3blBaeT (aMHIIMIO, UMs, OTYECTBO U HOMEP 3K3aMEHALMOHHOIO OU-
jera.

Bo Bpems sk3aMeHa oOywyaromuecs MOT'YT MOJIb30BaThCs C pa3pellieHus 3K3aMeHaTopa Mnpo-
rpaMMO# JMCUUIUIMHBL, CIPABOYHONW U HOPMATHBHOM JIUTEPATYPOH, APYTUMH TOCOOMSIMHA U TEXHH-
YECKUMU CPEACTBAMM.

Bpems moaroToBku oTBETa MpH CAaYe 3K3aMEHA B YCTHOH (OopMe JTOIHKHO COCTABIIATh HE Me-
Hee 40 MMHYT (110 JKeJIaHUI0 00Y4aroLIerocss OTBET MOXKET OBbITh 1OCPOUYHBIM). BpeMsi oTBeTa — He
6onee 15 MUHYT.

OOyuaronuiicsi, UCHBITHIBAIONIUI 3aTPYAHEHUS MIPU HNOJATOTOBKE K OTBETY 110 BHIOpAaHHOMY
UM OWJIeTy, MMeeT MPaBo Ha BEIOOP BTOPOTO OHMIIETa C COOTBETCTBYIOIIUM MPOJUICHHEM BPEMEHH Ha
noJAroToBky. IIpy oKOHYaTEIbHOM OLIEHMBAaHUU OTBETA OLIEHKA CHMDKAaeTCsl Ha oauH Oayul. Beigaua
TpeTbero Ouiera He pa3peraeTcs.

Ecnu oOyuaromuiicss siBUICS Ha 9K3aMEH, U, B3AB OWJIET, OTKA3aJCs OT MPOXOXKJEHHs aTTe-
CTallMy B CBSI3M C HEIIOATOTOBICHHOCTBIO, TO B BEIOMOCTH €MY BBICTAaBJISICTCS OLICHKA «HEYAOBJIE-
TBOPUTEIIBLHOY.

Hapymienre IUCHUIUIMHBI, CIHMCHIBAHWE, MCIIOJNB30BaHUE OOYYArOIIUMUCS Hepa3peuIeHHbBIX
[IeYaTHBIX U PYKOMMCHBIX MaTepUaoB, MOOMIIbHBIX Tele()OHOB, KOMMYHUKATOPOB, IJIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB H IPYTMX BUJOB JIUYHOW KOMMYHUKAITMOHHOW M KOMIIBIOTEPHOW TEXHU-
KM BO BpeMs aTTEeCTallMOHHBIX MCIBITAaHUM 3amperieHo. B ciydae HapymieHust 3Toro tpeGoBaHUs
npenojaBaTesb 00s3aH yIalUTh 00yYarollerocss U3 ayAUTOPUM U IPOCTABUTH €MY B BEIOMOCTHU
OLICHKY «HEYAOBIETBOPUTEIBHOY.

BeIcTaBiieHHE OLEHOK, MOJIYYEHHBIX NPU MOJABEACHUU PE3YNIbTATOB MPOMEXYTOYHOM aTTe-
CTallMH, B 3a4€THO-IK3aMEHALIMOHHYIO BEIOMOCTb U 3a4ETHYIO KHWKKY IIPOBOJUTCS B IPUCYTCTBUU
camoro oOyuaromerocs. IIpenonaBaTenn HeCyT IMEPCOHAIBHYIO OTBETCTBEHHOCTb 3a CBOEBPEMEH-
HOCTb U TOYHOCTb BHECEHMS 3allMCEd O pe3ysbTaTax MPOMEXYTOYHOH aTTeCTallid B 3a4eTHO-
HK3aMEHALIMOHHYIO BEIOMOCTb U B 3a4E€THHIE KHUKKH.

HesBka Ha 2K3aMeH OTMEYaeTcs B 3a4€THO-DK3AMEHALMOHHOW BEAOMOCTH CJIOBAMH «HE
SIBUJICS».

Jlnis oOyyaronuxcsi, KOTOpble HE CMOTJIM C/IaTh HK3aMEH B YCTAHOBJIEHHBIE CPOKHU, Y HUBEP-
CUTET YCTaHAaBIIMBACT NEPUOJ JMKBUIALUHN 33aJ0JDKEHHOCTH. B 3TOT nmepuoa npenojgasareny, npu-
HUMaBILKE HK3aMeH, JOJDKHBI YCTAHOBUTh HE MeHee 2-X JHeW, Korjga oHM OynyT NMpUHUMATh 3a-
NOJKeHHOCTH. MHpopmanus o JHMKBUAAIMM 33J0JKEHHOCTH OTMEYAeTCs B 3K3aMEHAllMOHHOM
JIUCTE.

OOyyaromumcsi, TOKa3aBIIUM OTJIIMYHBIE U XOpOILKE 3HAHUS B TEUEHHE CEMECTpa B XOJIe
MOCTOSIHHOTO TEKYIIEro KOHTPOJIS YCHEeBAaEMOCTH, MOKET OBITh MPOCTaBJIEHA SK3aMEHAIlMOHHas
OLIEHKa JJOCPOYHO, T.€. 6€3 ciaum 3k3ameHa. OLeHKa BbICTABIISIETCS B SK3aMEHAIMOHHBIN JIMCT WIIH
B 3a4E€THO-DK3aMEHAIMOHHYIO BEJOMOCTb.

WHBanuapl ¥ 11ia ¢ OrpaHUYEHHBIMUA BO3MOXHOCTSIMU 3/I0POBBS, MOTYT CJJaBaTh 9K3aMEHbI B
MEXCECCHOHHBIN MEePHOJ B CPOKH, YCTAHOBJICHHBIEC WHIMBHIyalbHBIM YU4eOHBIM IUIaHOM. MHBaIH-
Ibl ¥ JMIA C OrPaHMYEHHBIMH BO3MOXKHOCTSIMH 3/0POBbsl, UMEIOIINE HapYIIEHHUs] OIOPHO-
JBUTATEIbHOTO almapara, JO0MYyCKAalTCs Ha aTTECTAllMOHHBIE MCIBITAHUS B COIPOBOXKIEHUHU ACCH-
CTEHTOB-COIIPOBOXAAIOIIHNX.
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[Tponienypa mpoBeneHHsI MPOMEKYTOYHOM aTTECTallMM U OCOOBIX CIy4aeB M3JIOKEHa B
«[TonoxxeHNH O TEKyIIEeM KOHTPOJIE YCIEBAEMOCTH U MPOMEKYTOYHOI aTTeCTalluy 00y4JarOomiXCs
no OIIOII 6akanaBpuarta, criermanutera u Mmaructpatyps» @I'BOY BO 0xno0-Ypansckuii AV (
IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).

[Ikana u KpUTEpUX OLIEHUBAHUS OTBETA O0YYAIOLIETOCS MPEICTABICHBI B TAOIUIIE

Hkana Kpurepun oueHuBanus

Ouerka 5 BCECTOPOHHEE, CHCTEMATHHIECKOE 1 riryookoe 3HaHHE POTPAMMHOTO Ma-

(oTmuHO) TepUana, yCBOCHHE OCHOBHOI M JIONONHHTENLHON JIMTEPATYph, PeKo-
MEHIOBAHHOH MPOTpaMMOi JUCIMILIMHBI, TPABIIILHOE PEIICHHUE 33 Ia4H.
MOJTHOE 3HaHWE MPOTPAMMHOTO MaTepHaia, yCBOGHHE OCHOBHOM JHTEpa-

Onenka 4 Typbl, PEKOMECHIOBAaHHOW B TpOrpamMme, HAMYHE MaO3HAYUTEIBHBIX

(xopo110) OmMOOK B PEIICHUH 3aJ1a4M, WJIM HEIOCTATOYHO IOJIHOE PACKPBITHE CO-
Jep KaHue BOIIPOCa.

Orenka 3 3HAHWE OCHOBHOTO MPOTPAMMHOI0 MaTepuaia B MHHHMAIbHOM 00beMe,
MOTPEIIHOCTH HEIIPUHIIMITHATIFHOTO XapaKTepa B OTBETE HA SK3aMEHE U B

(YAOBIETBOPHUTENBHO)

peIICHUH 33]1auu.

Onenka 2 npoOesbl B 3HAHUSAX OCHOBHOTO MPOTPAMMHOI0 MaTepualia, IPHUHIUIIH-

(HeyTOBIICTBOPHUTEIHHO) | aJbHBIC OMIMOKH IPU OTBETE HA BOIPOCHI M B PEIICHUU 3a/1a4H.

Bonpocs! k 3x3aMeny

3 cemecTp

1. 3agaun, npuBoasAUIKe K MOHATHIO MuddepeHmanbubix ypasaenuit (AY). [opsgox Y,
pewenue Y.

2. 1V nepsoro nopsjaka. HaganbHbIe ycinoBus, o0lee perieHne, 9acTHOES pelicHue. 3aaada
Komm. Teopema cymiecTBoBaHUS U €IMHCTBEHHOCTH pemieHus 3anaun Komm. I'eomerpuueckas uH-
teprperanus Y nepeoro nopsika.

3. 1Y nepBoro nopsjaka ¢ pa3IessonuMIcs IePEeMEHHbIMH.

4. Opnopoansie 1Y nepBoro nopsiaxa.

5. Jluneitnsie /1Y nepBoro nopsiaka. YpasHenue 5. bepnysnu.

6. Y Broporo mopsaka. HaganeHbie yciioBus, oOlee pelieHrne, YacTHOE pelieHue. 3amaqa
Komm.

7. Y BBICHIMX HOPSAIKOB, TOMYCKAOIIME TOHUKEHHUE MOPsIIKA.

8. Jluneitnble onHopoHble Y BTOporo nmopsjaka. JInHeHO He3aBUCUMBIE U 3aBUCHMBIE pe-
menus. Onpenenurens BpoHckoro, ero cBoicTBa.

9. Teopema o crpyktype obuiero pemenust JIOAY. Otbickanue obmero pemenus JIOAY ¢
MOCTOSIHHBIMU KO3 (pULIeHTaMu.

10. JIHZAY BToporo nopsijika ¢ MocTOSSHHbIMH Kodddunuentamu. Teopema o cTpyKType 00-
1iero pemieHus. MeToJ Bapualuy Ipou3BOJIbHBIX TOCTOSHHBIX.

11. Ortsickanue yactHoro pemenust JIH/[Y co crenuanbHbIM BUAOM NPaBON 4acTH.

12. Teopema 0 HaJIO)KEHUH PEIICHHIA.

13. 3apgauu, npuBOJAIIME K MOHATHIO JBOMHOTO MHTErpaja. /[BoiiHOM HHTErpa, ero onpejae-
neHue. Teopema CylecTBOBaHUS JBOMHOIO HHTErpaa.

14. CgoiicTBa, TeOpeMa O CpeHEM 3HAUCHUH.

15. Brrumncnenue aBoiiHOro HHTErpajia. [lepexos Kk MOISPHBIM KOOPAUHATAM.

16. IlpunoxeHus ABOWHOTO UHTETpaa.

17. 3apauu, npuBOJAIIME K MOHITHUIO TPOMHOTO MHTErpaia. TpolHOI UHTerpal, ero onpezie-
JIeHUe, CBOMCTBA. TeopeMa CyleCTBOBaHHsI TPOMHOTO MHTErpaa.

18. Brrumciienue TpoitHOTO MHTErpaia. [lepexoa K MIIMHAPHYECKAM B C(HepUISCKHM KOOp-
JUHATaM.

19. IIpunoxeHus TPOMHOTO WHTETpAIA.
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20. 3anmava o BBIYHMCICHUU PaOOTHI MepeMeHHOU cuibl. OmnpeneneHne KpUBOJIMHEHHOTO HH-
Terpajia 1o KOopAuHaTam.

21. CsoiicTBa, BeIYHCIICHUE KpuBOIUHEHOTO nHTerpana Il pona.

22. ®opmyna ['puna.

23. YcioBUS HE3aBUCUMOCTH KPUBOJIIMHEHHOTO MHTETpajia 10 IMyTH UHTETPUPOBAHUSL.

24. HaxoxneHnue QyHKIIMHU ABYX TIEPEMEHHBIX IO €€ MoTHoMY AuddepeHnnany.

25. TlpunoxxeHus: KpUBOJIUHEHHOTO HHTETpaJia BTOPOTO POJIa.

26. YucnoBsle psaabl, CXOAUMOCTb U PacX0AUMOCTh. HeoOxo1uMble yCIIOBUSI CXOAUMOCTH.

27. TI'apmonunueckuit pan. ['eomerpuueckas mporpeccus.

28. CBoiicTBa CXOISAIIUXCS PSJIOB.

29. Psanel ¢ monoxurensHbiMU wieHamu. [IpusHaku cpaBHeHHs psafoB. [IpusHak lanambGepa.
WNurerpanbusiii npusnak Kommu. Psg HQupuxie.

30. 3nakouepenyromtuecs psnabl. [Ipu3nak JleitOuuia. AGCOMOTHAS, YCIOBHAS CXOIUMOCTb.

31. Crenennsie pansl. Teopema AGensa. HTepBan u paanyc CXOIUMOCTU CTEIIEHHOTO pAJa.
CBoiicTBa CyMMBI CTETIEHHOTO psifia: HEMPEPHIBHOCTD, MOWICHHOE AU (EpPEHIIUPOBAHNE U MHTET-
pUpOBaHUeE.

32. Pagwl Teiinopa u Maxiiopena. Pa3noxenne ameMeHTapHbIX (QYHKIWHN B psan Teinopa u B
psin MaknopeHa.

33. [IpunoxeHne CTENEHHBIX PAIOB K MPUOIIKEHHBIM BBIUMCICHUSAM: pemeHne auddepen-
[UATbHBIX YPaBHEHUH, BEIYUCICHUE UHTETPAJIOB.

4.2.2. 3auer

3auer sBusieTcs (OPMOI OIEHKH KAa4ecTBa OCBOCHHS OOYYaIONIMMCSI OCHOBHOU Mpodeccro-
HaJIbHOI 00pa30BaTeIbHON MPOrpaMMBI 10 pa3zienaM AucHMIUIMHBL [lo pesdynbraTtam 3adera o0y-
YaOIIEMYCS BBICTABIISIETCS OI[CHKA «3aUTEHOY» UITH «HE 3aYTCHOY.

3ayeT NMPOBOAMUTCS MO OKOHYAHUHU UTEHUS JIEKUMH U MPOBEIACHMS MPAKTUUYECKUX 3aHSATHUH.
3a4eTHBIM SIBIISIETCS IIOCJIEAHEEC 3aHATHUC 110 JUCLHUIIIINHE. 3auer IMPUHHUMACTCA NPCOJaBaATCIAMU,
MPOBOAMBUIMMU NPAKTUYECKUE 3aHATHS, WM YNTAIOUIMMH JICKIIMH 10 JaHHOHM nucuuiuimHe. B cimy-
Yae OTCYTCTBHS BEIYIIETO NpEnojaBaTels 3adeT MPUHUMACTCS MpenojaBaTeieM, Ha3HAYeHHBIM
pacriopsbkeHueM 3aBeaytoiero kageapoi. C paspelieHus 3aBeyrouiero kadeapoit Ha 3auere Mo-
KET NMPUCYTCTBOBATH MperoiaBareib Kadeaphl, MPUBICYECHHBIN 1JI TOMOIIH B IpUeMe 3a4eTa.

[TpucyrcTBHe Ha 3aueTax mpernojaBaTeneil ¢ Apyrux kadeap 6e3 COOTBETCTBYIOLIETO pac-
MOPSDKEHUS PEKTOpa, MPOPEKTOpa Mo y4eOHOU paboTe Witk IeKaHa (paKkyinbTeTa He TOITYCKaeTCsl.

@®opMmbl IpoBECHUS 3a4eTOB (YCTHBIN ompoc 1o Ouieram, MUCbMEHHas paboTa, TECTUPO-
BaHUE U JIp.) ONpenensitoTcst Kadeapoi U TOBOJATCS O CBEIEHUS 00yJaroluXcsl B Hauaie CeMecT-
pa.

Jlnist mpoBeieHus 3a4eTa BeIyIIUi MPernoaaBaTeNlb HakaHyHe TIOTyJaeT B JIeKaHaTe 3a4eTHO-
HK3aMEHAIlMOHHYIO BEJJOMOCTb, KOTOpasi BO3BpalllaeTcs B J€KaHAT MOC/e OKOHYaHHUsI MEpOTIPUATHS
B JICHb IIPOBEJICHUS 3aUeTa UM YTPOM CIIEAYIOMIETO JHS.

OOyuaromiuecss npu sBKE Ha 3a4eT 00sS3aHbl UMETh MPU cede 3aYETHYIO KHIKKY, KOTOPYIO
OHU TPEABSBISIOT MPETIOIaBaATEIIO.

Bo Bpems 3aueTa o0ydaromuecss MOTYT MOJIb30BaThCsl C pa3pelieHus] BEAYILEro MpernoiaBa-
TEJsl CHPAaBOYHONW ¥ HOPMATUBHOM JIUTEPaTypol, APYTMMHU MOCOOUSMHU M TEXHUYECKUMHU CPEICTBA-
MH.

Bpemst moaroToBku oTBeTa B yCTHOW (hOopMe TIPH Cllave 3aveTa JIOJHKHO COCTaBIISTh HE Me-
Hee 20 MUHYT (10 JKeJTaHHI0 0OYYaroIIerocsi OTBET MOXKET ObITh JOCPOUHBIM). Bpemsi oTBeTa - He
6omnee 10 MUHYT.

[IpenonaBaTento MpenocTaBisieTCss MPaBO 3a/1aBaTh OOYYAIOIIMMCS JIOTIOJIHUTENBHBIE BO-
IIPOCHI B paMKax MpOrpaMMbl JUCHUIUIMHBI.

KadyecTBeHHast OlLIEHKAa «3aYT€HO», BHECEHHass B 3a4€THYI0 KHIKKY U 3a4€THO-
HK3aMEHAIIMOHHYIO BEIOMOCTb, SIBIISIETCS PE3YJIbTaTOM YCIEIIHOTO YCBOSHUS YIeOHOTO MaTepraa.
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Pe3ynbrar 3ayeTa B 3a4€THYIO KHUKKY BBICTABIISIETCA B JIEHb MPOBEJICHUS 3a4€Ta B IPUCYT-
CTBUHM caMoro oOyuwatomierocs. [IpemnogaBatenu HecyT MepcOHaIbHYIO OTBETCTBEHHOCTh 3a CBOE-
BPEMEHHOCTh M TOYHOCTb BHECEHHMSI 3aMMCeld O Pe3yJibTaTax MPOMEXYTOYHOM aTTecTallud B 3a4eT-
HO-9K3aMEHAIIMOHHYIO BEJIOMOCTb U B 3aYETHBIC KHUKKHU.

Ecnu oOyuaromuiicss SBUICS Ha 3a4€T M OTKA3aJCs OT MPOXOXKJICHUS aTTECTAIIMH B CBSI3H C
HEMOJIOTOBJICHHOCTBIO, TO B 3aU€THO-3K3aMEHAIIMOHHYIO BEIOMOCTbh €MY BBICTABIISIETCS OIEHKA
«HE 3a4TCHOY.

HesiBka Ha 3a4eT oTMeyaeTcsl B 3a4€THO-IK3aMEHALIMOHHONW BEJOMOCTH CIIOBAMU «HE SIBUJI-
Cs».

Hapymienne nTuCHUIUIMHBI, CIUCHIBAaHUE, HCIIOIb30BAHUE O0YYArOIIMMHCS HEepa3peIIeHHbIX
MEYATHBIX M PYKOIMCHBIX MAaTEPUAIOB, MOOWMIBHBIX TeIE(POHOB, KOMMYHUKATOPOB, TUIAHIIICTHBIX
KOMITBIOTEPOB, HOYTOYKOB U JPYTHX BHUJIOB JMYHON KOMMYHUKAIIMOHHOW M KOMIIBIOTEPHON TEXHU-
KM BO BpeMsl 3adeTa 3arpeiieHo. B ciayyae HapymieHus 3TOro TpeOoBaHMsI MPENoIaBaTeNlb 00s3aH
YAATUTH 00y4arouierocsi U3 ayJUTOPUH U IPOCTABUTh €EMY B BEZJOMOCTH OLIEHKY «HE 3aUTEHOY.

OOyuarmumcsi, He CAABIIUM 3a4eT B YCTAHOBJICHHBIE CPOKH IO YBXKUTEJIbHOW NMPUYUHE,
MHUBUAYaAJIbHBIE CPOKH MPOBEACHUS 3aU€Ta ONPEIeSI0OTCS IPUKa30M peKTopa Y HUBEpCUTETA.

OO0yuaromumecs, UMEIOIINE aKaIEMUYECKYIO 3aJ0JKEHHOCTh, CAAIOT 3a4€T B CPOKH, OMpeie-
nsiemble YHHUBepcuTeTOM. MHpOpMaIus o TUKBUIAIUU 3a/I0JDKEHHOCTH OTMEYaeTcss B SK3aMeHa-
LIUOHHOM JIHCTE.

JomyckaeTcs ¢ pa3peleHus JeKaHaTa U JOCpOYHasl c/iaya 3a4eTa C 3alUChi0 pe3yJbTaToB B
9K3aMEHALMOHHBIH JIUCT.

WuBanuapl U 1iia ¢ OTpaHUYEHHBIMH BO3MOKHOCTSIMU 37I0POBbsI, MOTYT CAAaBaTh 3a4€Thl B
CPOKH, YCTAaHOBJICHHBIC UHIUBUAYATbHBIM YYECOHBIM IJIAHOM. MIHBaIUABI 1 JIUIIA C OTPAHUYCHHBIMU
BO3MOXXHOCTSIMU 37I0POBbsI, UMEIOIIME HAPYIIEHUSI OMOPHO-ABUTATEIBHOIO almnapara, JOMyCKaloT-
Csl HA aTTECTAI[MOHHBIC UCIIBITAHUS B COITPOBOXKICHUN aCCUCTEHTOB-COMPOBOKIAIOIIHNX.

[Tpouenypa mpoBeAeHHs] TPOMEXKYTOUHOM aTTECTAIlMH Al OCOOBIX CIIy4aeB H3JI0XKEHa B
«ITonmoxkeHnu O TEeKyIIeM KOHTPOJIE YCIIEBAEMOCTH M MPOMEKYTOUHOM aTTECTAIlMU O0YJaroIIuXCs
o OIIOII 6akanaBpuata, cnenuanutera u maructparypsl» ®I'BOY BO I0xno-Ypansckuii AV (
IOYpI'AV-I1-02-66/02-16 ot 26.10.2016 1.).

[lkana 1 KpUTEpUH OLIECHUBAHUS OTBETA OOYYaIOUIErocs MPeCTaBIECHbI B TAOIHUIIE.

IIxkana Kpurepuu oueHnBanus

OreHka «3a4TEHO» | 3HaHWE MPOTPAMMHOTO MaTepHaia, yCBOCHHUE MaTeprasia OCHOBHOW M JI0-
MIOJIHUTENILHOHN JINTEPATypbl, PEKOMEHJOBAHHON IIPOrpaMMON JAMCLIHILIHU-
HBI, IPAaBUJIBHOE pEIlIeHNE MPUKIIAJHBIX 33/a4 (A0ImycKaeTcs Hau4yKue He-
3HAYUTEIbHBIX OUIMOOK MM HEOCTATOYHO IOJIHOE PACKPBITHE COJEpXkKa-
HUS BOIIPOCA WK MOTPEIIHOCTh HEMPUHIIUIHAIBHOTO XapaKkTepa B OTBETE
Ha BOIIPOCHI).

OHeHKa «HEC 3a4YTCHO» Hp06eHLI B 3HAHUAX OCHOBHOTO HIPOIrpaMMHOI0 MaTcepuajia, IIPUHIUIIN-
aJIbHBIC OIIUOKH ITpU OTBCTC HA BOIPOCHI.

Bonpocsl k 3auery

2 cemecTp
. 3agauu, NpUBOIAIIME K TOHSATHUIO TPOU3BOAHON. OnpenesieHrue TPOU3BOIHOM.
. Ilpon3Boanast ot anreOpanyeckoil CyMMbI, pa3HOCTH, IPOU3BEIEHUS U YACTHOTO (DYHKIUH.
. [IpousBojHbIE CIOKHBIX (PYHKIMHN, 33/1aHHBIX HESBHO U MapaMeTPHUYECKH.
. IIpon3BoHbIE OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIIHI (C BBIBOJOM).
. Juddepennman pynkuuu. CpoiicTBa nepsoro audpdepennuana.
. CBsI3b MEXy HENPEPHIBHOCTHIO U AUPPEPEeHINPYEMOCTIO (PYHKIIMH.

oOUTh WN -
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7. T'eoMeTpUveCKH ¥ MEXaHUYECKHUI CMBICI TIPOU3BOAHON U quddepenimana 1-ro nopsika,
UX IPUMEHEHHE B PELICHUH MPUKIAIHBIX 3a1a4.

8. Ipou3Bo IHbIE BBICIINX MOPAAKOB (QYHKIMI, 3alaHHBIX ABHO, HESIBHO, TAPAMETPHUYCCKH.

9. MexaHnueCcKuii CMBICI IPOM3BOAHOM 2-T0 IOPSIKA.

10. Tuddepentmanst 2-ro 1 BLICIIUX HOPAAKOB. HennBapuanTHOCTH opMbl Auddepenima-
JIOB BBICHIMX HOPSIIKOB.

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

12. TIpaswio Jlonutais 1uisi pACKPBITHS HEOIPEICIEHHOCTEM.

13. YcioBus MOHOTOHHOCTH (DYHKI[HIA.

14. Dkcrpemymbl GyHKIH#, HEOOXO0AUMOE ycinoBHe. Jl0CTATOYHBIC YCIOBHUSL.

15. OrbickaHre HAUMEHBINETO ¥ HAHOOIIBIIEr0 3HAUCHUH QyHKINH, AU depeHIpyemMoii Ha
OTpE3Ke.

16. Uccnenosanue BoinykinocTd Gpyukiud. Touku neperuoda.

17. AcumnroTrsl GyHKIHH.

18. TleprooGpasnas. HeonpeieieHHbIM HHTETPAT.

19. CaoiicTBa HeomnpeaeneHHOro HHTErpana. Tabnuia HHTErpaios.

20. Metoasl MHTErpupOBaHus (HEMOCPEACTBEHHOE HHTETPHPOBAHKE, UHTETPHPOBAHHE 110
YacTsIM M 3aMEHOU TIEPEMEHHBIX ).

21. Pa3nokeHrue MHOTOYJICHA C JICHCTBUTENBHBIME KO3()(HUIIMEHTAMH Ha JTMHEHHbBIC U KB
paTUYHBIC MHOKUTEIH.

22. Pa3noxeHue palMoOHANbHBIX Apobell Ha mpocteiiiie. MHTerpupoBanue paruoHaIbHBIX
GyHKIHH.

23. VHTerpupoBaHie UPPAlMOHATBHBIX (QYHKIHUIA (CTEIEHHBIC ¥ TPUTOHOMETPHIECKHE MO/
CTaHOBKH).

24. VHTerpupoBaHre TPUTOHOMETPUUYCCKUX (YHKIMHA. YHHUBEpCATbHAS TPUTOHOMETPHUE-
CKasl M0/ICTaHOBKA.

25. BeIpakeHUst, HEHHTETPUPYEMBIE B KBaIpaTypax.

26. 3amauu, OpUBO/SIIKE K TIOHATHIO OMPEACIICHHOT0 HHTEerpaia. MHTerpanbHas cyMma, Ofl-
penenennsiid naTerpai. ®opmyna Herorona-JIeiOuuia

27. CaoiicTBa Ompe/IesieHHOr0 HHTEerpalia, TeopeMa CylecTBoBanus. «Teopema o cpemaHem».

28. MuTerpupoBaHue Mo YacTsIM, 3aMEHa IIEPEMEHHOM B OTPEICICHHOM HHTETpaJIe.

29. OmnpeeileHHBIA UHTETPAT OT HEYETHOW W YETHON (DYHKIMU [0 CHMMETPHYHOMY TIPOME-
KYTKY.

30. HecobcTBeHHbIE HHTETPAJIBI ¢ OECKOHEUHBIMHU MPEAETAMHA M OT HEOTPAaHHYEHHBIX (DYHK-
AH.

31. Berumciienue momaiei miockux Gpuryp.

32. BeruucieHue JIMHBI IyTH. Borurcienne oobeMa Tenna BpalleHHsL.

33. Beruuncienne paboThl, CTATUCTHYECKHX MOMEHTOB, [IEHTPA TSKECTH TIOCKOM (UTYPBL.

34. OyHKIMU IBYX JEHCTBUTEIBHBIX MEPEMEHHBIX, CIIOCOOBI X 3amanus. O0macTs ompee-
JICHUS.

35. Jluruu ypoBHS QYHKIUH ABYX MTEPEMEHHBIX.

36. IMousiTre mpeena U HENPEPHIBHOCTH (DYHKIIUH JBYX IEPEMEHHBIX.

37. YacTHble MPOU3BOIHBIC TIEPBOTO MOPSIKA, KX T€OMETPHUYECKHIA CMBICI.

38. Tlonuenii muddepeniman, ero CBs3b C YaCTHBIMHA TMPOM3BOJHBIMU. VHBApHAHTHOCTH
¢dopmbl ostHOTO MU depeHuana.

39. TIpubimKeHHbIE BBIYUCIIEHHS C ITOMOIIBIO MOIHOTO auddepeHimaa.

40. TIpoussoaubie U quPepeHIHanbl BBICIIHX MOPSIKOB. TeopeMa O CMEIIaHHBIX MPOH3-
BOJIHBIX.

41. TuddepeHunpoBaHme CI0XKHBIX H HESIBHBIX (YHKIIUA.

42. KacatenbHasi IIIOCKOCTh M HOPMAITh K TIOBEPXHOCTH.
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43. DkcrpeMyMbl QYHKIIMH JBYX IepeMeHHbIX. HeoOxoaumoe ycioBue skctpemyMma. J{ocra-
TOYHOE yCJIOBUE IKCTPEMyMa.
44, OtpicKaHNE HAUMEHBIIUX U HAMOOJBIINX 3HAYEHUH ()YHKITHH.
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JUCT PETUCTPAIIMA U3MEHEHHUI

Howmep
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