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Pabouast nporpamma coctasnieHa Ha ocHoBaHur PI'OC BO u yuebHoro rana Harpas-
neHus ToaroToBku (crnenuanbHocTh) 20.03.01 TexHocdepHas 6e30MacHOCTb
(k00 u naumenosanue nanpagienus noO20MoBKU, cneyuanvHocmu 8 coomsemcmeuu ¢ PIOC
BI1O/ @I'OC BO)

PeuensupoBanue padoueii nporpaMMbl AU CHUILIMHbBI:

OTtcyTrcTBYeT

VYueOHas (paboyvasi) mporpamma oj00peHa Ha 3acenanuu kadenpel «Beiciias MmaTema-
THUKA U MAaTEeMAaTHYECKOE MOICIUPOBaHHUE) (MPOTOKOI 3acenanust Ne 2 ot «04» ceH-

Ts10pst 2016 T.).
Peuensent
(OondcHOCmb, yueHoe 36anue, cmeneHy) (noonucs) (U.0. Damunus)
«_ » 20 T

Cpok aeiicTBusI padoyeii MporpaMMbl TUCHUILIMHBI 10 «28» nexadps 2022 r.

HNudopmanus 00 akryaauzanuu padodeid NporpaMmbl AU CHUIIIMHBI:
[Iporokon aktyanu3auuu Ne 2 ot «18» centsiops 2017 r.

[Tpotokon 3acenanus kadeapst Ne 2 ot « 04 » centsops 2018 r.
[Tpotokon 3acenanus kadeapst Ne 2 ot «09» centsiops 2019 r.

[Ipotokon 3acenanus kadeapst Ne 2 ot «07» centsaops 2020 r.

[IpoTokon 3acenanus kadeaps Ne OT «__» 20 1.

COI''TACOBAHO
TUpEeKTOp MHCTUTYTa MHXEHEPHOM 1 3KOJIOTHYECKOH 0e3011acCHOCTH
(8vinycraroweil Hanpasienue (CneyuaibHOCnb))

«__» 20 T JL.H. I'opuna

(noonucs) (1.0. Da-
Munus)
YTBEPXIAIO
3aBenayromuii kadeapoit «Briciias MaTeMaTHka U MATEMAaTUYECKOE MOJICTMPOBAHUE)

(pazpabomaswieni PI1]])
«__» 20 T I1.®. 3ubpos
(noonucy) (U.0. Pamu-

Jus)



AHHOTALIIUA
AUCHUILINHBI (Y4e0HOro Kypca)
b1.5.06.03 Beiciias maTemaTtuka 3
(MHIEKC ¥ HAMMEHOBAHUE TUCIUILTUHBI (Y4eOHOTO Kypca))

1. Lenan u 3a1a4u U3y4eHUs1 TUCHUIIMHBI (Y4e0HOT0 Kypca)

Lenb —noaroToBKa CIIEHUANNCTOB, CHOCOOHBIX: KOJIMYECTBEHHO OLIECHUBATh CUTYalUH,
BO3HHUKAIOIINE B ITpoIiecce MpoeCCHOHATBLHON AeATeNbHOCTH; (POPMYITHMPOBATH MaTeMaTHYe-
CKHE€ MOJIENU TEXHOJOIMYECKUX MPOLIECCOB U HAXOAUTh MX PEIICHUS aHATUTUYECKUMU METO-
JlaMH WJIM Ha OCHOBE BBIUHCIUTENIBHOTO SKCIIEPUMEHTA; IPOBOIUTH KOJIMYECTBEHHOE ITPOTHO-
3UpOBAHUE PE3YJIbTATOB JECSATENLHOCTH ISl IOUCKA ONTUMAJbHBIX PELIEHUH U CIIOCOOOB MX
pean3anmi.

3agauu:
1. CdopmupoBats y cTyeHTa 6a3y 3HAHUH MO0 MaTEMaTUKE, HEOOXOAUMYIO ISl YCBOCHHUS
€CTECTBEHHOHAYYHBIX, OOLIETEXHUYECKUX M CHEIHAbHBIX IUCUUIUIMH U JJIS PEIIeHUs 3a1a4
B 00J1aCTH TEXHHUKH, CBSI3aHHOM ¢ mpodeccuoHanbHOM chepoid.

2. HayuuTs cTyneHTa MaTeMaTH4eCKUM METO/IaM pelleHus 3ajay.

3. [IponemMoHCTpHpOBaTh CTyIEHTaM Ha MpUMepax UCIOIb30BaHUE MAaTEMaTUYECKUX TO-
HATUN U METOJ/IOB JUIS PEIIeHNUs 3a/1a4 B 00J1aCTH TEXHUKH, CBSI3aHHOM ¢ mpodeccueil.

4. Pa3BuBath y CTy/IEHTOB YMEHHE CAaMOCTOSATEIbHO PACIIUPATH U YIIIyOIsTh MaTeMaTH-

YCCKHEC 3HAHU.



2. MecTo qucuuiniuHbl (yueoHoro kypca) B crpykrype OIIOIT BO

Hannas mucuuiinHa (Y4eOHbIH Kypc) oTHOCUTCS K bioky 1 «IMCHUIUIMHBL (MOIYIIN)»
(Ga3oBas 4acTs).

JlMcuuIuiiHel, yaeOHbIe KypChl, HA OCBOGHUH KOTOPBIX 0a3upyeTcs JaHHas TUCIUILIHA
(yueOnblit Kypc) — Boiciias maremaTnka 1,2.

JMcuuIuInHeL, y9eOHbIC KypPCHI, 11 KOTOPBIX HEOOXOIUMBbI 3HAHUS, YMCHUS, HABBIKH,
proOpeTaeMbIe B pe3yIbTaTe U3YUCHUS JAHHON TUCIUIUINHEI (Y4eOHOTO Kypca) — mpodeccH-
OHAJILHBIC TUCITUTUIAHBI.



3. Ilmanupyemble pe3yJibTaThl 00y4eHUs M0 JUCHHILTUHE (Y4eOHOMY KYpCY), COOT-

HECEHHDbIE C IINTAHUPYEMBIMMU PE3YyJIbTaTaMHU OCBOCHUS 06pa30BaTeJIbH0ﬁ NporpaMmmbIl

®opmupyemMble M KOH-
TPoJINpyeMble KOMIIeTeH-
U

IInanupyemsble pe3yJbTaThl 00yUeHHs

- CriocoOHOCTh K IIO3HABA-
TENbHOU NEeSATEIILHOCTH

(OK-10)

3HaTh: OCHOBBI [IO3HABATEIBHOM EATEIBHOCTH, HEOOXOAU-
MBI ISl UACHTU(UKAIINH, (OPMYITHPOBAHUS U PELICHUS 3a-
Jla4d MPOMBINUICHHOW 0€30IacHOCTH TEXHOJIOTUYECKHUX IPO-
LIECCOB M IIPOU3BOJICTB

YMeTh: HUCIONb30BaTh METOABl aHAIN3a, CUHTE3a, OLIEHKU
JUIS pelieHus Npo(ecCHOHAIbHBIX 3a7ay, U3BJIEKaTh HYX-
HYI0 MH(QOpPMAIUI0 O BBICHIEH MaTeMaTHKEe, CamMOCTOs-
TEJIbHO HAXOJUTh €€ B COOTBETCTBYIOIIEH JINTEpaAType.

Bnagers: HaBbIKaMM aHaJIM3a NPUYUHHO-CJIEJACTBEHHBIX
CBsI3€l B Pa3BUTHUU IPOMBIILICHHONW 0€30MaCHOCTH TEXHO-
JIOTMYECKHUX MPOLECCOB U MPOU3BOJICTB

- CnocoOHOCTh HCITOJIB30-
BaTh 3aKOHBI 1 ME€TOAbI Ma-
TEMATUKHU, C€CTCCTBCHHBIX,
FYMaHI/ITapHI)IX 1 DKOHOMU-
YECKUX HAyK IIPU PELICHUU
npodeccuoHanbHBIX 3a]a4
(TIK-22)

3HaTh: OCHOBHBIE IOHATHUS JIMHEIHHOW 1 BEKTOPHOI anreOpsl,
AQHAIUTUYECKOW FeOMETPHUH, METOIbl MaTEMaTHUYECKOT O aHa-
nau3a, HeoOXoauMmble Ui HAeHTU(UKauuu, GopMmynnpoBa-
HUS U pelleHus 3aja4 MPOMBIIIIEHHOW 0€30MacHOCTH TeX-
HOJIOTHYECKHX IIPOLIECCOB U TPOU3BOACTB

YMeTh: BBISBIATH €CTECTBEHHOHAYYHYIO CYIIHOCTh TE€XHH-
YECKUX U TEXHOJOTHYECKHX MpoOiieM MPOMBIIIIEHHON 0e3-
ONAaCHOCTH TEXHOJIOTMYECKUX IPOLIECCOB U MPOU3BOJCTB,
IPUBJIEKATh Ul UX PELIEHUs COOTBETCTBYIOIIMI MaTeMaTH-
YECKHUH ammapar.

Brnagers: HaBbIKAaMU HCIIOJIB30BAHHS OCHOBHBIX 3aKOHOB U
METOJIOB BBICIIIEH MaTeMaTUKH, MaTeMaTH4YeCKOr0 MOJIEIH-
pOBaHMs, CTATUCTHYECKOTO aHaM3a YUCIOBBIX, BEKTOPHBIX
U HEYHCIIOBBIX IAHHBIX, BPEMEHHBIX PSI0B, AKCHEPTHBIX
OLICHOK JUTS uAeHTU(PUKAINH, HOPMYIUPOBAHUS U PEIICHUS
3a/1a4 MPOMBIIIJICHHOW ©0€30MacHOCTH TEXHOJIOTHYECKUX
IIPOLIECCOB U MTPOU3BOJICTB

TemaTnueckoe copepkanue JMCUUILIHHBI (Y4e0HOI0 Kypca)

Pazaes, MoayJib

Ioxpasnen, rema

Monyns 1.

Huddepenunanpaple  ypaBHe-

HHA IICPBOI'O IMMOpAaKa

1.1. Tucddepennmanbubie ypaBHEHUS IEPBOT0 MOPSAKA C
pa3IeISIFOIUMUCS IEPEeMEHHBIMU

1.2. Jluneitnpie nuddepeHnranbHble YpaBHEHUS TEp-
BOTO MOPsIJIKA

Monyns 2.

Huddepenunanbupie  ypaBHe-

HHA BTOPOTr'O MOpAAKa

2.1. ucddepennmanpHble ypaBHEHUs: BTOPOTrO MOPSIKa

Monyns 3.

Kpatnsie nnrerpanst. Yacts 1

3.1. KpaTHble HHTErpabl.

3.2. Beluucnenue 1BOMHBIX MHTETPajioB B MPSIMOYTOJIb-
HOW cucTEME KOOPAUHAT.

Monyns 4.

Kpatnsie nunrerpanst. Yacts 2

4.1 Bepluncnenue JBONHBIX WHTETPAjOB IMOJSPHOM CH-
CTEMBI KOOpAUHAT.

4.2. TlpunosxeHust JBOMHBIX MHTETPaJIOB B MEXaHUKE.




Mopyis 3.

KommiekcHbie uncna u ¢QyHK-
UM KOMIUIEKCHOTO TIepEMEH-
HOTO

5.1. KommuiekcHble ynciia B TPUTOHOMETPUYECKOM U I10-
Ka3aTeJbHOM (hopMax.

5.2. Bo3BeneHue B CTENEHb M M3BJICYCHUE KOPHS KOM-
IUICKCHBIX 4YMCEJI, 3aJaHHBIX B TPUTOHOMETPUYECKOMN

dopwme.

5.3. ®YHKIMU KOMIUIEKCHOTO MIEPEMEHHOTO

5.4. Jlorapudmudeckas GyHKIHS KOMIUIEKCHOTO TIepe-
MEHHOT 0.

5.5. luddepenmpoBanre GyHKINN KOMILUIEKCHOTO TIE-
PEMEHHOTO.

OO6masi TpyA0eMKOCTh TUCHUIIHHBI (YueoHoro kypca) — 6 3ET.




4. CTpyKTYypa H coJepKaHue TUCHHUILIHHBI (Y4eOHOro Kypca) «Boiciiasi MaTeMaTnka 3»
(HaMMEHOBaHUE TUCIUIUIMHEI (Y4eOHOTO Kypca))

Kypc nzyuenus Bropou

Hoapa3sned, Bujbl yueOHoi padoThl Heo0xonu- ®opmbI Pe-
Tema KonTakTHas padora CamocrosiTe/ibHAasI pa- Mble TeKyLlero | Ko-
(B yacax) oorta MarTepu- KOHTPOJISI | MEH-
BCEro ®opMBbI IpOBe- ¢opmbl opranu- | AJIbLHO-TeX- | (HAMMEHO- | Jaye-
'S | Aenns Jdexuwmi, 3anuu HUYeCcKHe BaHUe ole- | Masi
= | maGopaTopHbIX, CaMOCTOAITEJIb- pecypchbl HOYHOT0 JIn-
= .
Pazned, 1 E £ | MPaKTHYECKNX HOH cpeacrsa) Te-
MOYJIb =| § % | ¢ sanaruii, ve- s padoThI pa-
Q g <@
=9 = | 2§ o obyue- | = Typa
5| 9 e = € uum, peaamsy- | m Ne)
S8 S | @ | omue npuve-
S .
= : HsIeMY10 00pa-
o 30BaTeJbHYIO
TeXHOJIOTHIO
1.1. Tno- 37 | U3yuenue BUIeO
Jnd Bebunap Ha on- Y g
dhepenmu- . JIEKIIMH TI0 UTO-
JaiH-TII10-
aJIbHbIE ram BeOuHapa,
HIaJike, JUCKyC-
ypaBHEHUS MaTepuaa 3JeK- Brimonne-
MIepBOro Io- 1 B HaTe Bes TPOHHOTO y4eO HUE 3a7a
OuHapa. LMS-cucrema .
pAalika ¢ HHUKa, OTBETHI Ha HHH 1-6 K
Monayas 1. Aynmno/Buneo- Ha OCHOBE
paszensio- BOIIPOCHI TS Ca- TeMam, pe-
Nuddepennn- JIEKIIMH DJIEK- Moodle, xkom-
LIUMUCS TIe- MOKOHTPOJIS K [ICHHE MIPO-
aJIbHbIe YpaBHe- 2 2 4 | TpoHHOrO y4eo- MBIOTED, MO0 1-4
pEMEHHBIMU temaMm. Camocro- MEXYTOU-
HHS IEPBOro Mo- HUKa C KOHCYJIb- TUTAHIIET,
1.2. Jlu- . SITEJIbHOE BBITIOJI- HBIX TECTOB,
psiaka - Tanuei npemno- . 6o cMapT-
HEHHBIE HEHUE 33/IaHUH, UTOTOBOT'O
nasarens Ha ¢Go- ¢oH.
i pepen- IPOBEPSIEMBIX TecTa 110
pyme. IIpakTu-
uaabHbIE BPYUYHYIO, KOH- Kypcy
KyM C TIpUMeHe-
YpaBHEHHUS Tposib cMeHbI IP-
MEepPBOTo MO HHEM JCTaHIm- apecoB, yaajaeH
p OHHBIX P -y
psaKa Hast




2.1. Tucp-

Mogayas 2.
Auddepenuu- deperiuin-
aJIbHBIC
aJibHbIEe YPaBHe-
ypaBHEHUS
HHS BTOPOIO MO-
psiKka BTOPOTO TI0-
psaKa
Mopayas 3. 3.1. Kpart-
KpartHble uHTe- | HBIC UHTE-
rpaiabl. YHacts 1 | rpaisl.
3.2. BuI-
YHCIICHUE
JIBOMHBIX
HWHTETPAJIOB
B MPSIMO-
YIOJIbHOM
CHCTEME KO-
OpJIMHAT.
Mogay.s 4. 4.,1Br1unc-
KparHble uHTe- | JICHUE
rpaJbl. YacTp 2 | TBOMHBIX
HWHTETPaJIOB
MOJISIPHOM
CHCTEMBI
KOOPJIMHAT.
4.2. Ilpuno-
JKEHUS
JIBOMHBIX
HWHTETpaJIOB
B MEXaHUKE.
MoayasS. 5.1. Kowm-
KommuiexkcHble | MIICKCHBIS
qyuCcaa u qucia B

o0Opa3oBaTelb-
HBIX TEXHOJIO-
TUi.

37

37

37

35

ayTeHTU(UKAIIHS
IIpY IOMOILLHA
pacno3HaBaHUs
JINII, aHAJIN3 Te-
KyLIeH ycreBae-
MOCTH MPH MO-
mouu bPC-
pentuHra. Peme-
HUE 3aJaHui
MPOMEKYTOUHBIX
TECTOB K TEMaM H
HTOT'OBOI'0 TECTa

o Kypcy.




(pyHkuHUN KOM-
ILUIEKCHOTIO IIe-
PEMEHHOr0

TPUTOHO-
MeTpuye-
CKOM M T10-
KazaTellb-
HoO (hop-
Max.

5.2. Bosse-
IICHHE B
CTCIICHb U
H3BJIEUCHHE
KOpPHSA KOM-
IIJICKCHBIX
qucen, 3a-
JaHHBIX B
TPHUTOHO-
MeTpuye-
CKOH

dhopwme.

5.3. OyHK-
IIUU KOM-
TUIEKCHOTO
nepeMeH-
HOTO

5.4. Jlora-
pudmmuae-
ckasi QyHK-
1S KOM-
MJIEKCHOTO
nepeMeH-
HOTO.

5.5. ud-
bepenuupo-
BaHHE
GbyHKIIHN




KOMIIJICKC-

HOTO Tepe-
MEHHOTO.
KonTpoab 9
Hroro: 1 12 | 24 183
2
216

10



5. KpHTepHH U HOPMBI TEKYHIEIr0 KOHTPOJIA U HpOMe)l(yTO'{HOﬁ arrecranuu

@OopMBI TEKYHIETO KOHTPOJIS

YcnoBus gomycka

Kpurepuu 1 HOpMBI OLICHKH

N3yuenne wMarepuana diex-
TPOHHOTO y4YeOHWKA, OTBETHI
Ha  BOMPOCH JUIA  CaMo-
koHTposia k Teme 1.1 Hudde-
pEHIIMATbHBIE YpaBHEHHUS TIEp-
BOTO TIOPSI/IKA C Pa3JeIsIONIH-
MUCSI TIEPEMEHHBIMHU.

Jlomyckarorcs Bce

6 OajIoB- 3a MPaBWIILHO BITIOJHEHHbIE Bee 10 3amanuii Tecta

5 GaioB - 3a MpaBUJIbHBIE BRITIOJMHEHHBIE OT § 10 9 U3 10 3amanuii Tecta
4 Ganna- 3a mpaBUJIbHBIC BBIOJIHEHHBIC 6-7 U3 10 3amanuii Tecta

3 Gayuta- 3a mpaBWIbHBIC BHITIONIHEHHBIE 5 U3 10 3amanuii Tecta

2 Gata- 3a mpaBWIbHBIC BBITIOIHEHHBIE 3-4 3 10 3aganuii Tecta

1 6ami- 3a mpaBuIbHBIC BBITIOHEHHBIE ] -2 13 10 3amanuii Tecta

() 6ayuI0B - BCE 3a1aHMs TECTA BHITIOJHEHBI HEBEPHO.

Brinonnenue 3agaHus, mpoBe-
psSE€MOro aBTOMAaTHYECKH, K
teme 1.1. [luddepennmanbubie
YpaBHEHHsI IEPBOTO MOPSIAKA €
pa3IENAOMKUMHUCT  NEPEMEH-
HBIMHU.

Jlomyckarorcs Bce

3 Gajuta — 3a MPaBWJIBHO BBITIOJIHEHHBIE BCe 25 3a/laHU TECTa;

2 Gayta — 3a MpaBWJIBHO BHITIOJIHEHHBIE 16 U3 25 3a1annii TecTa,
1 Gamt — 3a MpaBWILHO BBHITIONHEHHBIE 8 U3 25 3a7aHUi TeCTa;

(0 6am1oB — MPaBUIILHO BBIMIOJHEHO MEHEE 8 3a1aHui

Brinmonnenue 3amanus 1, mpo-
BEpSEMOr0 BpPYYHYIO, K TeMe
1.2. HuddepennnanbHbie
ypaBHEHHUS IEPBOTO MOPSIIKa

Honyckarorcs Bce

3 Oaia — 3a MPEeJOCTaBICHHOE MOJHOE U 0OOCHOBAHHOE pElIeHUE 3ajay ¢
MpUBEAEHHBIMU (HOPMYJIaMU I pacuéTa;

2 Gayia — MpY HAJTUYUHM HEJO0YETOB B PEIICHUU (OTCYTCTBUHU (POPMYIT B TIPO-
MEKYTOUHBIX BBIUHCICHU);

1 Gayin — pM HaJTMYMU MPABUIIBHOTO OTBETA M OTCYTCTBUU pEUICHUS 33/1a4;

0 GayyI0B — IPU OTCYTCTBUU PELICHHUS

Brinonnenue 3amanus 2, npo-
BEpPSIEMOr0 BpPYYHYIO, K TeMe
1.2. HuddepennnanbHbie
ypaBHEHHUS MIEPBOTO MOPAIKA

Honyckarorcs Bce

3 Oajia — 3a MPEAOCTaBICHHOE MOJHOE U 0OOCHOBAHHOE pEIIeHUE 3ajay ¢
npUBEAEHHBIMU (POPMYTIaMHU JUTsl pacuéra;

2 Gamia — nNpu HAJIMYUK HEJOYETOB B pEIICHUU (OTCYTCTBUH (OPMYII U MPO-
MEKYTOUHBIX BBIUMCICHU);

1 Gayin — mpW HaJTMYKMK MIPABUIILHOTO OTBETA M OTCYTCTBUU pELICHUS 33/1a4;

(0 GayyI0B — IPH OTCYTCTBUU PEIICHHS

W3ydyenne wmartepuanga diek-
TPOHHOTO Yy4YeOHHKA, OTBETHI
Ha  BOMPOCHI IS caMo-
KoHTposst Kk Teme 2. udde-
pEHIANIbHBIE YPaBHEHUS BTO-
pOro mopsijika.

Jlomyckarorcs Bce

6 6aIyIoB - 3a MPaBUIILHO BBITIOJIHEHHBIE Bee 10 3amanuii Tecta

5 GanyoB - 3a mpaBUIIbHBIE BhITIONHEHHBIE 8 U3 10 3amanuii Tecta
4 Ganna- 3a MpaBUJIbHBIE BEITIONHEHHBIE 6 U3 10 3amanuii Tecta

3 Ganna- 3a mpaBUJIbHBIC BRITIOJTHEHHbIE 5 U3 10 3amanuii Tecta

2 Ganna- 3a mpaBUJIbHBIC BEIMOTHEHHBIE 3 U3 10 3aganuii Tecta

1 Gayn- 3a mpaBunbHBIC BhIMoaHeHHOE | u3 10 3amanmii Tecra

11



Brinosninenue 3agaHus, mpoBe-
pseMoro aBTOMAaTHYECKH, K
teme 2. Juddepenuumansusie
YPaBHEHHsI BTOPOT'O OPSJIKA.

Jlomyckarorcs Bce

3 Gania — 3a IpaBUIBHO BHITIOJHEHHBIC BCE 25 3aaHNi TecTa;

2 GaJuta — 3a MPaBUJIBHO BBIMIOJIHEHHBIE 16 U3 25 3ananuii Tecra;
1 Gan — 3a npaBUJILHO BBINOJIHEHHbIE 8 U3 25 3aaHuil TecTa;

(0 6aymI0B — MpaBUJILHO BBIMIOJHEHO MEHee 8 3a/laHui

Brinonnenue 3amanus 3, mpo-
BEPSIEMOTr0 BPY4HYIO, K TEME 2.
JuddepenunanbHbie  ypaBHe-
HUSL BTOPOTO MOPsIIKA.

Jlomyckarorcs Bce

3 Gamia — 3a HmpeAOCTaBIEHHOE MOJHOE U 00OCHOBAaHHOE pEIICHHE 3a/1ad C
npuBeAEHHBIMU (hOpMYJIaMH ISl pacuéTa;

2 Gayuta — pu HAJIMYMK HEOYETOB B pEIIeHUU (OTCYTCTBUHU (HOPMYII U MPO-
MEKYTOUHBIX BBIUHUCIEHUH);

1 6amr — IMPpU HAJIMYHHU ITPABUIIBHOI'O OTBCTA U OTCYTCTBHUU PCUICHUA 3a1a4,

0 GayyI0B — IPU OTCYTCTBUU PELICHMUS

N3yuenne wMarepuana diek-
TPOHHOTO Yy4e€OHHKA, OTBETHI
Ha  BONPOCHI I CaMo-
KoHTpoua k Teme 3.1. Kparnsie
WHTETPAJIbI.

Jlomyckarorcs Bce

5 GayioB - 3a MPaBUIILHO BBITIOJHEHHBIE Bce 11 3amanuii Tecta
4 Ganna- 3a IpaBUJIBLHO BBITIOHEHHBIEC § U3 11 3amanuii Tecta
3 Gayta- 3a MpaBWIHHO BHITIONTHEHHBIC 6 U3 11 3amanuii Tecta
2 Gayta- 3a MpaBWIHHO BHITIOTHEHHBIC 4 U3 11 3amanuii Tecta
1 Gayut- 3a mpaBWIIBHO BHITIOJIHEHHBIE 2 U3 11 3amanuii Tecta

0 GanyioB - MeHee 2 MPaBUJIbHO BBIMOJIHEHHBIX 33JJaHUsI TECTa.

N3ydyenue marepuana dIieK-
TPOHHOTO Yy4eOHHKA, OTBETHI
Ha BOINpPOCHI IS caMo-
KOHTpoJiA K TeMe 4.1. Bbruuc-
JIEHUE JIBOMHBIX HMHTErPajoB
MOJIAPHOM CHCTEMBI KOOP/IH-
HaT.

Honyckarorcs Bce

6 GajIoB - 3a MPaBUIILHO BBITIOJHEHHBIE Bce 11 3amanuii Tecta

5 GayIoB - 3a MpaBWIbHBIE BRITIOMHEHHBIE 9 13 11 3aganwuii Tecta
4 Ganna- 3a MpaBUJILHBIC BBHITTOJIHEHHBIC 7 U3 11 3amanuii Tecta

3 Gayuta- 3a mpaBWIbHBIC BBITIOJIHEHHBIC 5 U3 11 3amanuii Tecta

2 Gayta- 3a mpaBWIbHBIC BBITIOJIHEHHBIC 3 U3 11 3amanuii Tecta

1 Gasut- 3a mpaBWIBbHBIC BhITIOJIHEHHOE | U3 11 3amanuii Tecta

(0 6ayI0B - BCE 3aJaHKS TECTA BBIMIOJHEHBI HEBEPHO.

Brinonnenue 3amanus 4, npo-
BEpSIEMOr0 aBTOMATHUYECKH, K
Teme 4.1. Breruncienue nBoii-
HBIX HHTETPAJIOB MOJIAPHOH CH-
CTEMBbI KOOpJMHAT.

HonyckaroTrcs Bce

3 Gayuta — 3a MpaBWJIBHO BBITIOJIHEHHBIE Bee 20 3a/1aHMi TeCTa;

2 Gayta — 3a MpaBWJIBHO BhINOJIHEHHBIE 13 13 20 3a1aHuii TecTa;
1 Gaut — 3a MpaBUIILHO BBIMIOJHEHHBIE 6 U3 20 3a7aHUi TeCTa;

0 6amI0B — MPaBUJILHO BBIMOJHEHO MEeHEe 6 3a1aHui

Brimonnenue 3aganuaS, mnpo-
BEPSIEMOI'0 BPYUYHYIO, K TEME
4.2. llpunoxeHuss JIBOMHBIX
WHTETPAJIOB B MEXAHUKE.

Jlomyckarorcs Bce

2 Qaya — 3a MPEJOCTaBIEHHOE MOJHOE M 0OOCHOBAHHOE pelIeHME 3ajay C
NpUBEIEHHBIMU (hOpMYIaMHU IS pacuéra;

1 6ann — npu HaNUYUK HEJOUYETOB B pelIeHUH (OTCYTCTBUU (POPMYIT M IpOMe-
YTOUYHBIX BBIYMCIICHUI);

0 6anoB — IpU OTCYTCTBUM PELICHUS
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Brinosninenue 3amanus S, npo-
BEpSIEMOr0 BPYYHYIO, K TEME
4.2. llpunoxxeHuss JTBOWHBIX
WHTETPAJIOB B MEXaHHKE.

3 Gamma — 3a IPENOCTaBICHHOE MOJIHOE U OOOCHOBAaHHOE PELICHUE 3aJay C
npuBeAEHHBIMU (hOpMYITIaMHU ISl pacuéTa;

2 Gania — pu HAJIMYUHU HEIOYETOB B PEIICHUH (OTCYTCTBUU (HOPMYI U TIPO-
MEXYTOUHBIX BBIUHCIEHU);

1 Gan — npu HAIMYKMK [TPABUIIBHOTO OTBETA M OTCYTCTBUU PELICHUS 33/1a4;

0 Gays10B — IPU OTCYTCTBUU PELICHMUS

N3yuenne wMarepuana diek-
TPOHHOTO Yy4e€OHHKA, OTBETHI
Ha  BONPOCHI M CaMo-
KOHTpOJIA K TeMe 5. KoMiuiekc-
Hble uyuciaa U (QYHKIUH KOM-
IJIEKCHOTO NTEPEMEHHOTO.

Jlomyckarorcs Bce

5 6amIoB - 3a MpaBUIIBHBIE BHITIOJHEHHBIE BCE 5 3aJaHU TecTa
4 Ganna- 3a IpaBUJIbHBIC BBHITIOJTHEHHBIC 4 U3 5 3aaHU TecTa
3 Gayuta- 3a MpaBWIIbHBIC BRITIOJIHEHHBIE 3 U3 5 3a/IaHUiA TecTa
2 Gayta- 3a MpaBWIHHBIC BHITIOJIHEHHBIE 2 U3 5 3aaHHI TecTa
1 6ami- 3a mpaBUIIBHBIC BBHITIOHEHHOE | U3 5 3a1aHuii TecTa

(0 GayuTOB - BCe 33/1aHUs TECTa BBHIIIOJHEHBI HEBEPHO.

BrinonHnenue 3agaHus, mpoBe-
psSeMOro aBTOMAaTHUYECKH, K
TeMe 5. KoMInIekcHEIC Yncia |
(yHKIIMHM KOMITJIEKCHOTO TIepe-
MEHHOTO.

Jlomyckarotcs Bce

3 Gajuta — 3a MpaBWJIBHO BBITIOJIHEHHBIE Bce 20 3a1aHnii TeCTa;

2 Gata — 3a MpaBWJIBHO BhIMOJIHEHHBIE 13 13 20 3a1anmii Tecra,
1 Gamt — 3a mpaBWILHO BHITIONHEHHBIE 6 U3 20 3a7aHuU TeCTa;

0 6a;m10B — MPaBUIILHO BBITMIOJHEHO MeHee 6 3a1aHui

Brinonnenue 3aganusa 6, mpo-
BEPSIEMOI0 BPYUYHYIO, K TEME 5.
KommiekcHbie uncna u GyHK-
UM KOMIUICKCHOTO TIePEeMEH-
HOTO.

Honyckarorcs Bce

3 Oaia — 3a MPEeJOCTaBICHHOE MOJHOE U 0OOCHOBAHHOE pEILIeHHUE 3ajay ¢
MpUBEAEHHBIMHU (HOPMYJIaMU I pacyeTa;

2 Gamia — npu HAJIMYUKM HEJO0YETOB B pelIeHUH (OTCYTCTBUU (HOpMYIT U Ipo-
MEKYTOUHBIX BBIUHCICHU);

1 Gayin — pM HaJTMYMK MIPABUIIBHOTO OTBETA M OTCYTCTBUU pEUICHUS 33/1a4;

(0 GayyI0B — IPH OTCYTCTBUU PEHICHHUS

Hrorosoe TECTUPOBAHHNC

Jonyckarorcs Bce

40 6am10B 3a IIpaBHUJIBHBIC OTBETEI HA BCC 3aaHUs TCCTA

3anoyHeHue aHKEThI

I[OHYCKaIOTCH BCC

3 Oawa

OTMeTKa 3a 3K3aMeH 10 KypcCy Q)OpMpreTCH Ha OCHOBC UTOI'OBOI'O peﬁTHHFOBOFO 63.J'IJ'Ia, 110 pe3yJibTaTaM IMPOXOKACHUA CTYACHTOM IUC-
OUIIJIMHBI B COOTBETCTBHUHU CO IIkamom InepeBojaa peﬁTI/IHrOBLIX 0aIoB B TpaAUIIUOHHBIC OLICHKHU:

PeliTUHTOBLIN Oait TpaguuroHHAas OLIEHKA
80-100 OtanuHO
60-79 Xopo1io
40-59 Y 10BI€TBOPUTETHHO
0-39 HeynoBieTBoputesibHO
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6. Kpurepuu n HOpMbI OLleHKH KYPCOBBIX PadoT (IP0eKTOB)

Kypcosast pabota (IpoekT) He peaycCMOTpeHa Y4eOHBIM TIAHOM.

7. IlpuMepHasi TeMaTHKAa KOHTPOJIbHOI padoThl

=]

H/'H Tembl
1 Juddepennnanbabie ypaBHEHHS [IEPBOTO MOPSIKA C Pa3ACISIIOIIUMUCS Mepe-
MEHHBIMU
2 | Jluneiinsie quddepeHnaibHble ypaBHEHUS IEPBOTO MOPSIKA
3 | Anddepenunanpaple ypaBHEHHsI BTOPOTO MOPSAKA
4 | KpaTHble UHTErpassl.
&) Beluncnenue ABOMHBIX HHTETPAJIOB B IPSIMOYTOJIBHOM CUCTEME KOOPIMHAT.
6 BrrunciieHne JBOMHBIX UHTETPAIOB B MOJISPHON CUCTEME KOOPIUHAT.
7 [IpunokeHus IBOWHBIX MHTETPAIOB B MEXAHHUKE.
8 KomruiekcHble 4nciia B TPUTOHOMETPUYECKON U MTOKa3aTesIbHON (opMax.
9 | Bo3BeneHne B CTENEHb M M3BJIICUEHHE KOPHS KOMIUICKCHBIX.
10 | ®yHKIMU KOMIUIEKCHOTO MTEPEMEHHOTO.
11 | Jlorapudmuyeckas QyHKIHS KOMIUIEKCHOTO MIEPEMEHHOTO
12 | IuddepenmupoBanre GyHKIMH KOMILUIEKCHOTO
8. Bonpochl Kk 3K3aMeHy
Ne Bomnpocsl
n/n
1 | IlonsTtue uHTETpANBHOU cymMMO# (QyHKIMHU f(X,y) 3aaHHON Ha TBYMEpPHOU 00-
nactu D
2 | JIBOITHOW MHTETpa U €r0 T€OMETPHUCCKHI CMBIC]L.
3 CBolicTBa ABOMHOI0 MHTErpaia
4 | JIsykpaTtHbiii uHTerpan. CBONCTBA TBYKpPATHBIX HHTEIPAJIOB.
5 | Brluucienue ABOMHOro MHTErpaja ¢ MOMOIIBIO IBYKPATHOTO.
6 | Brluucienue ABOMHOrO MHTErpajia B IPSIMOYTOJILHOM CHCTEME KOOPIMHAT.
7 | Beluuciienue ABOMHOro MHTErpaja B MOJSIPHOI CUCTEME KOOPIUHAT.
8 | Briuucienue miuomaaen miockux GUryp u 06beMoB Tel C MOMOILBIO IBOWHOTO
WHTerpasa.
9 | BrluucieHnue Macchl IUIACTUHKH, KOOPJMHAT LIEHTPA TSKECTH MIIOCKON (DUTYPBHI.
10 | Ilonsartue unTerpanbHoi cymmon Gpynkuuu f(X,y,z) 3ajaHHON Ha TpeXMEPHOH 00-
JIacTH
11 | TpoiiHOI HHTErpaJl, CBOHCTBA TPOMHBIX HHTETPAJIOB.
12 | TpoiiHoif HHTErpa U ero GU3NIECKUN CMBICII.
13 | TpexkparHbiii uHTErpai. CBoicTBa TPEXKpAaTHOTO MHTErpaa.
14 | Csi3p TPOMHOrO U TPEXKPATHOTO MHTETpasa.
15 | Boruucnenue TpoHOr0 MHTErpajia B MPSIMOYTOJIbHONW CUCTEME KOOPIMHAT.
16 | BoruucneHnue TpoHOro HHTErpaja B IMJIMHAPHUECKHX KOOPIMHATAX.
17 | Beruucnenue TpoHOro HHTErpajia B chepuyecKuX KOOpIHMHATAX.
18 | Beruucnenue o6beMa Tesa ¢ IOMOUIbI0 TPOWHOTO MHTErpaa
19 | Brruucnenue Macchl Tella ¢ MOMOIIIBIO TPOIHOT0 MHTErpasia
20 | BrluncneHre KOOpAMHAT LIEHTPA MACC C MOMOIIBIO TPOMHOI0 MHTErpasia
21 | KpuBonuHeHbIE MHTETpaJibl, MX CBOWCTBA U BBIUUCIICHHE.
22 | ®opmyna I'puHa.




23

['eomeTpryeckue NPUIIOKEHNUS] KPUBOJIMHEWHBIX HHTETPAJIOB.

24 | dusnueckue NPUIOKEHHUS KPUBOJIMHEHHBIX HHTETPAJIOB.

25 | IloBepXHOCTHBIE MHTETPAJIbl, NX CBOWCTBA.

26 | I'eoMeTpuyecKre NPUII0KEHUSI TOBEPXHOCTHBIX HHTETPAJIOB.

27 | dusnueckre NPUIOKEHHS OBEPXHOCTHBIX HHTETPAJIOB.

28 | ®opmyiel Ctokca 1 OCTpOrpaackoro

29 | IToTOK BEKTOPHOTO IOJISI Yepe3 MOBEPXHOCTb.

30 | JluBepreHums mossi v ee PU3MUECKUI CMBICI.

31 | LlmpkyJsiusi BEKTOPHOTO TOJISt

32 | Porop nosst 1 ero pu3nyecKuii CMBICI.

33 | Omneparop ['amuibToHA.

34 | Yucnosoii psia. [Tpumep. Cymma psiaa.

35 | Cxopsmmecs U pacXoIsIIHecs PSIbL.

36 | beckoHeuHas TeOMETpHUECKasl MPOTPECCHsI U €€ CyMMa

37 | HeoOxoamMpblil pU3HAK CXOANMOCTH YMCIIOBOTO psizia. Ero mcmonp3oBanue s
WCCIIEIOBAHMSI CXOAMMOCTH psijia

38 | JloctaTo4yHble TPHU3HAKK CXOJMMOCTH DSJIOB C TOJIOKUTEIFHBIMU UJICHAMHU
(cpaBHeHus, Jlanambepa, paAuKaJIbHbIN, HHTErPaIbHbIN).

39 | 3nakouepenyromuecs psasl. Teopema JleliOHMIIA 1 €€ HCITOIE30BAHUE TS TTPH-
OMMKEHHBIX BRIYUCIICHUH CYMMBI psifIa.

40 | 3HakomnepeMeHHbIe psiyibl. JlocTaTOYHBIE IPU3HAKH CXOTUMOCTH.

41 | AGcomtoTHAs M YCTIOBHASI CXOJIUMOCTb.

42 | OyHKIMOHATBHBIA psij1. O0JIACTH CXOAUMOCTH PSIa.

43 | CpoiicTBa MaXOPUPYEMBIX PSJIOB

44 | CrenenHoi psa. UHTepBaa CXOAMMOCTH CTEIIEHHOTO PsJia, PAIuyC CXOJIUMOCTH,
KaK €r0 HaWTH.

45 | CpoiicTBa CTENIEHHBIX PSIOB.

46 | Paner Teitnopa.

47 | Panp MaksopeHa.

48 | Paznoxenue GyHKImiA: cos(X) B psii MakTopeHa.

49 | Paznoxenue GyHknmii: sin(x) B psg MakTopeHa.

50 | Pasnmoxxenue dhyHkumii: exp(X) B psag MakTopeHa.

51 | Pasnoxxenue dbynkuuii: In(1+x), B psg MakTopeHa.

52 | Ucnonb30BaHue psaoOB AJisl BEIYUCICHHUM NPUOIMKEHHBIX 3HAYCHUH PYHKINH.

53 | Ucnonb30BaHue psa0B AJsl BHIYUCICHUI ONpeIeTICHHBIX HHTETPANIOB C 3aJaHHOM
TOYHOCTHIO.

54 | N'apmoHHMueckue KoJieOaHHMsI W €ro XapaKTepUCTHKHU: aMIUTUTyJa, 4acToTa,
HavaibHas (asa.

55 | Tpuronomerpuueckuii psi. Koadbunuentsr Oypre.

56 | Pan @ypre ans dyHKImiA ¢ nepuoaom 2pi.

57 | YcnoBue cxomumocTH psiga Dypbe K GyHKIMU.

58 | Paznoxxenue B psig Pypbe YETHBIX U HEUETHBIX EPUOTUUECKUX (PYHKIHIA.

59 | Kosdppunmentsl Pypse, psn Pypbe s pyHkuui ¢ nepuojgom T.

60 | Pasnoxxenue B psia Pypbe HENEpUOIMUECKUX (QYHKIHMH.
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9.1. ITacnopT ¢oHAA OLIEHOUYHBIX CPEACTB

9. @DoHJ OLIEHOYHBIX CpeacTB AJid IMPOBEACHUA HpOMe)l(yTOqHOf/'I arrecranmuun Oﬁy-
YAaIIMUXCHd M0 JTMCHUIIJINHE

Koa xonTpo-
Ne KonTposanpyembie pa3ienl Jupyemoii HaumenoBanue
n/n (TeMBbI) M CHHUIIHHBI KOMIeTeHIHH OLICHOYHOI0 CpelcTBa
(MJ1M ee YyacTu)
1 3ananue 1, mpoBepsemoe
Monyns 1. BpyuHYy10. TectupoBaHue
Nubdepennnansubie ypasaenus: | OK-10, [IK-22 | on-line(mpomexxyTouHblit
MIEPBOTO TOPSIIKA TECT, UTOTOBOE TECTUPOBA-
HUE)
2 3amanue 2, mpoBepseMoe
Monyns 2. BpyuHYy10. TecTupoBaHue
HMuddepennnansubie ypasaenus: | OK-10, [IK-22 | on-line(mpomexxyTouHbIit
BTOPOTO MOPSIKA TECT, UTOTOBOE TECTUPOBA-
HUE)
3 3amanue 3, mpoBepseMoe
Bpy4HYyI0. TectupoBanue
Mopysts 3. OK-10, [IK-22 | on-line(mpomexyTouHbI#
Kpatnsie nunrerpansl. Yacts 1
TECT, UTOTOBOE TECTUPOBA-
HUE)
4 3amanue 4, mpoBepseMoe
BpyuHy10. TecTupoBaHue
Monysts 4. OK-10, ITK-22 | on-line(ripomMeKyTOYHBIH
Kparnbie unterpansi. YacTp 2
TECT, UTOTOBOE TECTUPOBA-
HUE)
5 3amanue 5, mpoBepseMoe
Monyisb 5. BpyuHYy10. TecTupoBaHue
Kommiekcupie uncina u pyukiun | OK-10, TIK-22 | on-line (mpomexyTodHbIi
KOMIUJIEKCHOTO TTEPEMEHHOT0 TECT, UTOTOBOE TECTUPOBA-
HUE)
6 3aganue 6, mpoBepsieMoe
BpyuHyto. TecTupoBanue
Moyiis 4. OK-10, TIK-22 | on-line (mpomexyToYHbII
Kpatnbie unterpansi. YacTp 2
TECT, HITOTOBOE TECTUPOBA-
HUE)
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9.2. TunoBblie KOHTPOJIbHBIC 3aIaHUs WJIN UHBIC MaTE€pUuaJbl, He06X0}II/IMLIe AJIs1

OICHKH 3HaHHﬁ, yMeHHﬁ, HAaBBbIKOB U (I/I.]II/I) ONbITA ICATECJIBHOCTH, XaPAKTECPUIYIOIIUX

JTanbl (OPMUPOBAHUSI KOMIIETEeHIIMI B IIpolecce 0CBOeHNs 00pa3oBaTeIbHOM NPo-

rpaMmmal

9.2.1. KomiuieKT 3aiaHuii, IPOBepsieMbIX BPY4YHYIO

IIpakTHyeckoe 3aganue Ne 1

Tema 1. Iuddepenmansapie ypaBHEHUS TIEPBOTO MOPSIIKA
Howmep BapuanTa 3a1aHus onpeaensieTcs: ¢ IOMOIBIO TabIUIbI 110 TepBOil OykBe haMunu

CTyJEHTA.

Bo160p BapuaHTa 3ajaHMs

Bbyksa g,q), M, X|B, IO |ILA |, 4YC|E HII ;K’O’ I | K T, | JI, P
Nepap. |1 2 3 4 5 6 7 8 9 10

Saganue 1. Pemmre 3amaun.

PexoMmeHnnanyu o BBIITOJIHEHUIO 3a0a49d 1

1. U3yuuts TeopeTnueckuii MmaTepuai mno reme «uddepenmanbabie ypaBHEHHS TIEPBOTO

nmopsaaka ¢ pasgcaarOmUMUC IICPEMCHHBIMMI)).
2. Haiitu obmiee pemenre qudepeHnnanbsHOro ypaBHEHHUS IEPBOTO TOPSIKA.
3. IloacraButh B obmIee penieHne AudGepeHITMaTbLHOTO YpaBHEHHS TIEPBOTO MOPSIKa 3a1aH-

HBIC HAYAJIBHBIC YCJIOBH, BBIPA3uB 3aTEM KOHCTAHTY.

4. Tlonyuuts yacTHOe peuieHre TuddepeHInaIbHOr0 YpaBHEHUS IEPBOTO MOPSIKaA.

3amaua 1. Jlansr quddepeHimaibHble YpaBHSHUSI IEPBOTO MOPSIIKA C pa3AeIIIOIINMUCS Tie-
PEMEHHBIMHU U X HadajbHbIe ycloBUs. HaiiTu olriue penienus 3TuX ypaBHEHUI U oTpeie-
JIUTh YaCTHBIE PEIICHUSI.

u Hayvasb- F (x, Y, y’) =0 HavansHoe
OMEp Ba- F(X’ y’ y’): 0 HOC€ yCJIO- yCIIOBHE
puaHra -
"2 _ 0) y(()):]_
1 a) y yX =0 y(O)—l (1+X2)y/_y:0
6) y(0)=1
r_ 3 :0 _
PP O | (y -y
' _ _ 0) x=0,y=0
’ 2 ~x=0 v(0)=1 y' —(y+1) x+1)=[0
' 0 x=0,y=0
4 )Y ~Y/X=0 V0-1 | Dnexyacol
' _ 6) T _
5 a)y —ycosx=0 y(0)=1 y'sin? x—y =0 y(zj_l
'_ysinx = 0) x=0,y=0
_ =0 _ _
6 a) ¥ —YSINX x=0y=e y'cos® x—(y+1)=0
7 oV -(+2(x-2)=0  y)=—1 | 6PV 1=0 [ ¥()=0
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2., _ —
8 a)y'—(y+1)cosx:0 x=0,y=0/6)XY~-2=0 y(1)=0
, , 6) y()=0
—(y+1)sinx=0 = =
9 a)Y (y+1) x=0,y=0 y’xcosy—-1=0
0) y()=0
‘cos’x—y=0 0)=1
10 2)Y y y(0) Xy 1= y7 =0
PexoMeHanuu 1o BhIOJIHEHUIO 331a4u 2
1. N3yuuts Teopernyeckuii marepuai o reme «JAuddepenunanpueie
YpaBHEHMsI IEPBOTO MOPsIIKA C Pa3AeSIOIIUMUCS IEPEMEHHBIMUY.
2. Haiitu MHOTOUYJIEH BTOPOTO MOPSIIKA.
3 Brinenuts nonHbIN KBaApar.
4. [Tocne 3Toro mepenT K pa3AeieHUuI0 NEPEMEHHBIX.
) [TomuuTe: B pe3ynbraTe HHTErpUpoBaHus 1uddepeHanIbHOro ypas-

HEHHUSI IOJDKHO TIOJIYYUTHCSI CEMENUCTBO (DYHKITHIA.

3anava 2. Pemuth auddepennuanbHOe ypaBHEHUE IEPBOTO MOPsiIKa.

Ne | F(x,y,y)=

1 X}y —y? +2y-10=0
2 X°y' —y? +2y—26=0
3 (x2—2x—1)y'—y=0
4 (x2—2x 8)y’—y3:
5 (x2—2x 15)y' y*=0
6 (x2—2x 24)y' y* =0
7 (x2+2x+37)y y® =0
8 X* —2X— 35)y y® =0
9 X’y —y* +2y+24=0
10 X’ —2x—15)y' —y*=0

Kpurepuu onieHKH:

3 Gayuta — 3a MPENOCTaBICHHOE MOJIHOE U 00OCHOBAaHHOE PEIICHUE 3a]ad ¢ MPUBEACHHBIMU
dbopmynamu i pacuéra;

2 OaJu1a — IpY HAIWYMH HEJJOYETOB B PEHICHUU (OTCYTCTBHH (OPMYJI U IPOMEKYTOUYHBIX BbI-
YUCJICHUH );

1 6aymu1 — Npy HATMYUK IPABUIIBHOTO OTBETA U OTCYTCTBUU PEIICHUS 3a/1a4;

0 GayyoB — IPU OTCYTCTBUU PEIICHUS

IIpakTnueckoe 3ananue Ne 2
Tema 1. luddepennmanbuple ypaBHEHNs IEPBOTO MOPsIKa
Howmep BapuanTa 331241 onpeaessieTcsi C MOMOIIbI0 TabIHIIbI 10 epBoi OyKBe (haMHITUH

CTyJEHTA.
Br16op BapuanTa 3a1aHus
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byksa g’ @, BbM,X|B O |ILA | 4YC|E HII ;K’ O, W I | K T,10 | JI, P
Nemap. |1 2 3 5 6 7 8 9 10
3amanue 2

Pemnte 3amaun.

PexoMeHanuu 1o BBINOJIHEHUIO 3a/1auu 1
1. U3yunTh TeopeTHUeCKIii MaTepual 1o Teme «JInneitnsie nuddepeHimaabHbpe YpaBHEHUS
MIEPBOTO MOPSIIKAY.
2. Haiitu o0miee pernienne TMHEHHOTO T GepeHIINaTbHOTO YPaBHEHHUS IIEPBOT0 TOPSIIKA.

3. [loacraButk B o0111€€ pelIeHNE TMHEHHOTO TuddepeHIINaTbHOTO YpaBHEHUS IEPBOro M0-
psaKa 3aJaHHbIE HauyalbHbIE YCIOBHS, BEIPA3UB 3aTEM KOHCTAHTY.

4. Tlony4yuTh YaCTHOE pelIeHHEe JTUHEMHOTo AU PepeHInanbHOr0 ypaBHEHUS IEPBOTO T0-

pAaIKa.

3amaua 1. Jlano auddepeHnmaib-Hoe ypaBHEHHE MIEPBOTO MOPSIIKA U €T0 HaYaIbHBIC YCIOBHSL.
HatiTi o01iee perreHue 3Toro ypaBHEHHUS M ONPEICIIUTh YaCTHOE PEIICHHUE.

Howmep Ba- N
pHaHTa F(x,y,y)=0 HauansHoe ycioBHe
1 xy' —3y=x"e" Yo =6 % =1
2 y'cosx+ysinx=1 Yo=2,% =0
, Yy sinx P
3 + == :1IX =<
y X X Yo L)
4 y’—l——ZInx Vo=1% =2
X 0 1 M0 2
, 1
5 Xy +2y=— Yo=1%,=3
X
6 y' — Yy COS X = —CO0S X Yo =3,% =0
7 Y +2xy=e"%sinx Yo=1%,=0
8 Xy +xy+1=0 Yo=2,%=0
, 1
9 y -ytgx=—— Yo=5X%, =1
COS X
2y 3 1
10 - =(x+1 == x =1
y X+1 ( ) Yo 2’0

PexoMeHmaiuu mo BBITIOJIHEHHUIO 3aJa49K 2

1. M3yunTh TeopeTHueckuii MaTepuai no teme «JluddepeHnmanbable ypaBHEHUS IEPBOTO

IOopAIKa».

2. OnpenenuTs TUN JUPPepeHINATBHOTO YPABHEHHUSL.

. ECJIM BOBMOXKHO, TO IIOoA00paTh 3aMCHY, COOTBCTCTBYIOIIYIO THUII ABHCHU. baMCHa
3.E , 0 , 3
YHOPOCTUT PCIICHUC, ITOABUTCA BO3MOKHOCTb CBCCTH UCXOJHOC YPABHCHUC K YPABHCHUIO C
pasaCIArOIUMUCA ICPEMCHHBIMU.

4. He BaGyHBTC BCPHYTHCA K UCXOAHBIM IICPEMCHHBIM.
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5. [TomuwmTe: B pe3ynbraTe HHTErpUpOBaHus MU (HEPEHIMATHEHOTO YPABHEHHS TOJKHO TOITY-
YUTHCSI CEMEUCTBO (PYHKIIHA, 3aBUCSIIAX OT OJJHON MPOU3BOIHHON MOCTOSTHHON C .

3amaua 2. Pemnth nuddepeHnuansHoe ypaBHEHHE IEPBOT0 MOPSIIKA.

Ne | F(x,y,y)=0
1 Xy —y=x*Inx
2 xy'+2y=Inx
3 Xy’ —y =x’sinx
4 Xy’ —y = arctg x
5 y' + yctg X = cos® X
6 xy':y+xcoszl
X
xy'—y=xInx
8 xy'+y=Inx
9 | (y-3x)y=y
10 xy’:y+xtgzl
X

Kpurepun onenku:

3 Oamia — 3a MpeJOCTaBICHHOE MOJIHOE U 0OOOCHOBAHHOE pelIeHHE 3a7ad ¢ MPUBEAEHHBIMU
dbopmynamu IS pacuéra;

2 Gaia — Ipyu HAJIMYUK HETOYETOB B pEIIeHUU (OTCYTCTBUH (GOPMYII U IPOMEKYTOUHBIX BbI-
YUCJICHUH);

1 Gann — npu HATMYKMK MIPABHIIBHOTO OTBETA M OTCYTCTBUU PEUICHUS 3a/1a4;

0 GayyI0B — IPU OTCYTCTBUU PEIICHHUS.
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IIpakTnueckoe 3axanue Ne 3

Tema 2. [luddepenimanbabie ypaBHEHUSI BTOPOTO MOPSIKA

Howmep BapuanTa 3a1a4u OnpeaessieTcsi C MOMOIIBI0 TaOIHIIBI 110 IepBoi OyKBE UMEHU CTY-
JEHTA.
Br16op BapuanTa 3a1aHusl

Bbyksa g’ , BbM,X|B IO || 1,4YC|E,HII ;K’ O, W I | KT, 10 | JI, P
Nepap. |1 2 3 4 5 6 7 8 9 10
3amanue 3

Pemnre 3amauy.

PexoMeHnanuu 1o BBIOJIHEHUIO 3aJaHUS

1. U3yunts Teopernyeckuii Mmarepuai mno reMe «/uddepennnanbabie ypaBHEHUS BTOPOTO
TIOPSAIKAY.

2. Onpenenuts TUM AU HEepeHnaIbHOr0 ypaBHEHUS.

3. Eciiu BO3MOXKHO MPOM3BECTU 3aMEeHY JUIsl TOHIKEHUs opsaKa auddepeHnaibHoro ypas-
HEHUS, TO HY>KHO BOCITOJIb30BaThCS ATUM, a IIOTOM B X0JI€ PeLIeHUs 0053aTeIbHO BEPHYThHCS
K MCXOJTHOW MEPEMEHHOM.

6. [TomuuTe: B pe3ynbraTe HHTErpUpOoBaHUs 1D (HEepeHIIMATBEHOTO YpaBHEHUS TOJKHO MOITY-
YUTHCSI CEMEHCTBO (PYHKIMH, 3aBUCSIINX OT JIBYX IIPOM3BOIBHBIX MmocTossHHBIX C, 1 C, .

3amaya. Jlaasl muddepeHnnanbHpie ypaBHEHHUS BTOporo nopsaka. Haiitu obmiee pemienue
STUX YPaBHEHUH.

Ne | F(xy,y.,y")=0

y"'-2y"+5y=0
y'tgx=y'+1
y"+16y' +64y =0

y'—2y'+65y=0
X yn _ 2yl — XBex
11y" +12y' =0

y"—-2y'ctgx=0
4y"+3y'=0
y'-y'-6y=0

xy"—y' =xsinx
y"+12y"+40y =0
10yN_ yf :0

y"+8y'+20y =0
y"-2y'tgx=0
11y"+12y' =0

Xy" —y' = x?arctg x
y"+2y'ctgx=0

A e o A el e R Al FC A e L A o Lo A
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3 ¥Y'+2y'-3y=0

X yu_ yr — XSex
y"+3y'+2y=0
11y" +12y' =0

y"+2y'tgx=0
y"+8y'+20y =0
11y" +12y' =0

ytgx=y'+1
y!!+yl_2y:O
y'—4y'+3y=0

y"+3y'tgx=0
2y"-3y'=0
49y" -14y'+y=0

10

el A A L A A e A

Kpurepun onenku:

3 Oamia — 3a MpPeJOCTaBICHHOE MOJIHOE U 0OOCHOBAHHOE pEelIeHHE 3a7ay C MPUBEAEHHBIMU

dbopmynamu 1S pacuéra;

2 Gayia — Ipu HAJIMYUK HETOYETOB B pelIeHUU (OTCYTCTBUHU (GOPMYII U MPOMEKYTOUHBIX BbI-

YUCJICHUH);
1 Gayut — mpu HAJTMYUH NTPABHIILHOTO OTBETA U OTCYTCTBHH PEIICHUS 3a/1a4;
0 6ayuIOB — IPU OTCYTCTBUM PEIICHHUS
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IIpakTHyeckoe 3aganue Ne 4

Tema 3. Kpatnble uHTErpasisl

Homep BapuanTa 3agaunl OnpeessieTcs: ¢ OMOIIbIO TaOIUIIBI 10 IEPBOM OyKBe OTUECTBA
CTyJIeHTA.
Br16op HOMepa BapuaHTa

Byksa |A®,D|B,MX|B O[], U C[EHI|[X 031 I[|K T, U|J,P

Nepap. |1 2 3 4 5 6 7 8 9 10

3ananue 4
Pemnre 3amauy.

Pexomenmanuu 1Mo BEIMIOJTHEHUIO 3aJaHUS K 3amaue Ne 1

1. M3yunts TeopeTndeckuii matepuai 1o reme « Kparuele HHTErpab».

2. Hanucatp ypaBHEHUS rpaHull 00JaCTU UHTETPUPOBAHUS U TOCTPOUTH €€.

3. [lomeHATh MOPSIIOK UHTETPUPOBAHUS, T. €. HAMETHUTH, 110 KaKOI nepeMeHHoI OyIeT npous-
BOJUTHCS BHYTPEHHEE HHTETPUPOBAHNUE, a IO KAKOM — BHENIHEE, pPACCTABUTh MPE/IENbI MHTE-
TPUPOBAHHUSL.

3. CocTaBUTh NOBTOPHBIN MHTErpaj UM CYMMY IMOBTOPHBIX HHTETPaIoOB, €clii 0071acTh HHTE-
IpUPOBaHUS MPUAETCSA pa3dUBaTh Ha MPOCThIE 00IACTH.

3anayva 1. IToctpouTs 001aCTh HHTETPUPOBAHUS, U3MEHHUTD MOPSIOK UHTETPUPOBAHUS B HH-
Terpasie.

Ne
—/3 0
1 jdx jf(x, y)dy
Y% i
4
4 X
2 Idxj f(x,y)dy
1 1

N

L o
o
iR

N
’\\Jv._.p Ot = [ O ey
o
<
—
—
—_~
x
s
o
x

5 dx j f(x, y)dy
x-3
0 X—2
6 [ax [ f(xy)dy
-2 ~(x+2)
6 6y
7 Idy f(x, y)dx
0 y—6
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8 j'dx JX. f(x, y)dy
;1 x\;%

9 Idx J f(x,y)dy
0 2x-x2
2 Jaxx?

10 [ dx J f(x, y)dy
0 X

3anava 2. BeuncnuTh JBOMHbBIE HHTETPAIbL.

No
! Cx=1x=3y=%y="
L[ycostydxdy,ecnnD. x_1,x_3,y_4,y_ 5
5 ” ZX ~dxdy , ecmun D X=2,y =X, y=2X
5 XSty
3 ”xzydxdy, ecrm D@ y =0, y=+2ax—x’
D
4 ”xsinxydxdy,ecnn D: X:1,X=2,y:%,y:%
D
5 ”4ye2’°/dxdy,ecnn D: x=%, x=1y=In2,y=In4

D

”Byexydxdy, econ D x+y=0,y=0,x=1
6 b

”;dxdy,ecnn D:y=2x,Xx+y=0,x=3
5 2X+y+1

1
————dxdy, D: y=3x,y=X%,x=3
8 J.DI2x+y+l Y, eeit y y




9 ”(8xy+18x2y2)dxdy,ecnn D: x=Ly=-xy=%x

D

10 ”(4y+3)dxdy,ecnn D: x+y=2,y=0,y=+/x

D

PexoMeHnanmy 1o BBINOJIHEHUIO 3a/1aHus K 3a1aue Ne 2

1. U3yuuts TeopeTnyeckuii Marepuai 1o reMe «BolunciieHnne ABOWHBIX HHTETPaJIOB B MIPSIMO-
YIOJIBHOM CUCTEME KOOPIAUHATY.

2. TlocTpouTh 006J1aCTH UHTETPUPOBAHMS.

3. YCcTaHOBUTH MOPSAIOK UHTETPUPOBAHMS, T. €. HAMETHUTD, [10 KaKOW NepeMeHHON OyAeT Mmpo-
M3BOJANTHCS BHYTPEHHEE HHTETPUPOBAHKE, A 110 KAKOW — BHEIIIHEE, PACCTABUTH IIPEIEIIbl UH-
TErPUPOBAHUS.

4. CocTaBUTh IOBTOPHBIN MHTETPAJ WJIM CYMMY MOBTOPHBIX HHTETPaJIOB, €CIIU 001aCTh UHTE-
IpUPOBaHUS MPUAETCSA pa3dUBaTh Ha MPOCThIE 00IACTH.

5. BeruncauTs cHa4yasia BHyTPEHHUI MHTETPai O OJHON ITEPEMEHHOM, 3aTEM BHEIIHUN NHTE-
rpajl 1o IPYrod NepeMeHHOM.

Kpurepun onenku:

3 Oamia — 3a MpPeJOCTaBICHHOE MOJIHOE U 0OOCHOBAHHOE pEelIeHHE 3a7ay C MPUBEAEHHBIMU
dbopmynamu IS pacuéra;

2 Oana — IpyU HAJIMYUKM HEJOUYETOB B PEIIEHUH (OTCYTCTBUHU (OPMYI M IPOMEKYTOUYHBIX BbI-
YUCJICHUH);

1 Gam1 — npyu HaJIMYUK IPABUIIBHOTO OTBETA U OTCYTCTBUU PEILIECHUS 3a]1a4;

0 6aymIoB — IpU OTCYTCTBUM PELLICHUS
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IIpakTHyeckoe 3aganue Ne S

Tema 3. Kpatnble uHTErpasisl

Homep BapuanTa 3agaunl OnpeessieTcs: ¢ OMOIIbIO TaOIUIIBI 10 IEPBOM OyKBe OTUECTBA
CTyJIeHTA.
Br16op BapuanTa 3a1aHusl

Bbyksa g’ , BbM,X|B IO || 1,4YC|E,HII ;K’ O, W I | KT, 10 | JI, P
Nepap. |1 2 3 4 5 6 7 8 9 10
3amanue 5

Pemnte 3amaun.

Pexomenmanuu 1mo BEIMOJTHEHUIO 3aJaHUS K 3amaue Ne 1

1. M3yunth TEOpETHUECKUI MaTEpHaIl 110 TeMe « BpIunciaenne ABOMHBIX MHTETPAJIOB MOJISP-
HOW CHCTEMBI KOOPAHHAT.

2. IlocTpouTh 0651aCTh UHTETPUPOBAHHS.

3. YCcTaHOBUTH MOPSAIOK MHTETPUPOBAHMUS, T. €. HAMETHUTD, [0 KaKOW NepeMeHHON OyAeT Mmpo-
M3BOJANTHCS BHYTPEHHEE HHTETPUPOBAHKE, A ITO KAKOM — BHEIIIHEE, PACCTABUTH IIPEIEIbl UH-
TErPUPOBAHMUSL.

4. CocTaBUTh NOBTOPHBIN MHTETPAJl WJIM CYMMY ITOBTOPHBIX UHTErPaJIOB, €ClIK 00JIacTh HTe-
IpUPOBaHUS NPUAETCSA pa3dUBaTh Ha MPOCThIE 00IACTH.

5. BeruuciauTh CHavana BHYTPEHHUN MHTETpas MO OJHON MepEMEHHOM, 3aT€M BHEIIHUN UHTE-
rpaj no Ipyrou nepeMeHHOM.

3amaua 1. [IpeoOpa3oBaTh K MOJISIPHBIM KOOPAUHATAM M BBIYHCIIUTH.

No

1 H(x2+y2)2dxdy, ecm D x?+y?—x=0, y<x
D

2 jjxyzdxdy, ecmn D: x*+y* <4y, y>-x
D

3 H(X2+y2)2dxdy,ecnn D: x2+y>=4, y>0,y>—/3x
D

dxdy , ecmm D: x2+(y-1° =1, x>0

C

5 jjxyzdxdy, ecrm D: x*+y?=4x, x+y=0
D

6 ”w/5—xz—y2dxdy,ecnn D: xX*+y?=4, x*+y*=1
D
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7 gﬁyyzdxdy, ectn D: x2+y?+2y=0, x>0

8 ”(X—yz)dxdy, ectm D: x?+y?—2x=0
D

9 ”sinmdxdy,ecnuD: X2 +y2> 722, X2 +y? <4x?
D

10

”cosw/xz +y’dxdy, ecmuD: X2 +y? =7% Xx*+y?=4zr?

D

PexoMenmanuu 1mo BEIMIOJTHEHUIO 3aJaHUS K 3amadue Ne 2
1. M3yunTth TeopeTnueckuii MmaTepuai 1o teme «lIpunokeHnst TBOMHBIX UHTETPAJIOB B MeXa-

HUKE.
2. 3anucarh Maccy MJIACTUHKHU KaK ABOWHON MHTErpaj OT GYHKIMH JIOTHOCTH.

3. [locTpouTth 06JaCTH UHTETPUPOBAHMUS.
4. YcTaHOBUTD MOPSIIOK UHTETPUPOBAHUS, T. €. HAMETHUTD, [10 KaKOH NepeMeHHON OyAeT Mmpo-
U3BOJIUTHCSI BHYTPEHHEEC HHTETPUPOBAHNUE, @ 110 KAKON — BHEIIIHEE, PACCTaBUTh MTPEEIIbI UH-

TErPUPOBAHMUSL.

5. CocTaBUTH MOBTOPHBIN UHTErPal WM CyMMY IMOBTOPHBIX HHTETPAJIOB, €CIIH 00JIaCTh UHTE-
TPUPOBAHMS MPUJIETCS pa30MBaTh HA MTPOCTHIC 00IACTH.
7. BbIYMCIUTh CHavalla BHYTPEHHUN UHTETpajl O OJTHOM NMePEMEHHOM, 3aTeéM BHEITHUA UHTE-
rpaJ no Ipyrou nepeMeHHOM.

3agayva 2. Pemuth 3a1auy.

Ne
1 Haiity Maccy mmactunku D, ecim InoTHOCTE 1 = 7X° +2Y,
D: x=1 y=>0, y®>=4x
Haiity Maccy mmacturku D, ecli TIIOTHOCTE 4 = X°Y
2 X2 2
D: —+y—=1, y>0, x>0
16 4
3 Haiitr Mmaccy mmacturku D, ecnm mmotHOCTh 12 = 3X%Y,
D: x*+4y*=4=1 y=>0
4. Haiiti Maccy miacTuHKA D, ecu mutoTHOCTh 1 = 3XY,
4 X2 2
X Y 1 y>0, x>0
100 25
. 2
Haiitu maccy mnactunku D, ecnu miioTHOCTS (= ——
5 X+Y

D: y-x=0, y-2x=0, x=2
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Haiitu maccy nmactunku D, ecim miotHocts 1 = 3X%Y?,

6
D: xy=4, x+y+5=0

7 Haiitu maccy mnactunku D, ecnu miioTHOCTh (1 = E Xy,
D: y=x% x=0, y=2-x
Haiitu maccy mnactunku D, ecnu miotHoCTh 1= XY,

8 :
D: y=3x, x=3y, x+y=4

9 Haitt maccy nnactunku D, ecnu miotHOCTh 12 = 3X7Y°,
D: x*+4y*=4, y>0, x>0

10 Haiitu maccy tumactunku D, ecnu tutoTHOCTD 1 =3X+ Y,

D: y=2x, x=2y, xy=2

Kpurepun onenku:
2 Gaia — 3a MPEAOCTaBICHHOE MOJIHOE M OOOCHOBAaHHOE PEIICHUE 3a7a4 C MPUBEAEHHBIMU
dhopmynamu 1S pacuéra;
1 6aym1 — Mpu HATMYMH HEJTOYETOB B PEIICHUU (OTCYTCTBUU (POPMYIT U MTPOMEKYTOUHBIX BbI-

YHCIIEHUN);

0 GayyI0B — IPU OTCYTCTBUU PEIICHUS
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IIpakTnueckoe 3axanue Ne 6

Tema 4. KommekcHble yucia 1 QyHKIIMH KOMIUIEKCHOTO TIEPEMEHHOTO

Howmep BapuanTa 3a1a4u OnpeAessieTcsi C MOMOIIBI0 TaOIHIIBI 110 IepBoi OyKBe (haMIITUH

CTYyJCHTA.

Br160op BapuanTa 3a1aHus

byksa g’ , BbM,X|B O |ILA | 4YC|E HII ;K’ O, W I | K T,10 | JI, P
Nepap. |1 2 3 5 6 7 8 9 10
3amanue 6

Pemnte 3amaun.

Pexomenmanuu 1mo BEIMOJTHEHUIO 3aJaHUS K 3amaue Ne 1

1. M3yunTth TeopeTnueckuil MaTepuai 1o teme « KoMIuiekcHele uncia B TPUrOHOMETpUe-

CKOH U TTOKa3aTeIbHON (hopmaxy.

2. ITocTpouTh 1aHHOE KOMILIEKCHOE YHCIIO Ha KOMIUIEKCHOM IIOCKOCTH.
3. OmnpenenuTb MOAYJIb KOMIJIEKCHOTO YKCia KaK JAJIMHY MOCTPOSHHOI'O PaJInyCc-BeKTOpa.

[ToxcunTarh apryMeHT Yucia Z, yYUThIBasi, B KaKOH 4eTBEPTH HaXOIUTCS TOUYKa, H300paxkaro-

a1ast KOMIIJIEKCHOE YU CJIO.

4. 3anucath KOMIUIEKCHOE YHCIIO B TPUTOHOMETPUIECKOM M TIOKa3aTeabHOM (hopMax.

3agava 1. HaiiTu MOysib M TJIaBHOE 3HAYEHUE apTyYMEHTa KOMIUIEKCHBIX YHCEN, 3alUCaTh 3TO
YHUCJIO B TPUTOHOMETPUYECKOM M MOKa3aTeabHON opMax.

Ne DOyHKIUU
1 z2=4+3i

2 z=3-4i
3 z=—7+3i
4 z=4-3i
5 z2=-2-2i
6 z=-2+2i
7 Zz=2-5i
8 z=1-i

9 z2=1+I

10 z=-1-1i
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PexoMeHanyy 1o BBIOJIHEHUIO 3a/1aHus K 3a1aue Ne 2

1. 3yunts TeopeTnyeckuii Mmarepuai 1o reMe «Bo3BeseHne B CTENEHb U N3BJICYEHUE KOPHS
KOMILIEKCHBIX YHUCEJI, 3aJJaHHBIX B TPUTOHOMETPUIECKON (hopmey.

2. Yto0Obl BO3BECTHU B CTENIEHb KOMIUIEKCHOE YHCIIO Z B IIyHKTE a), HEOOXOAUMO BBIIIOJIHUTH
JEeWCTBUS B anreOpandeckoil popmMe U mepeiTH B TPUTOHOMETPUUYECKYIO (opMy.

3. ITocTpouTh JaHHOE KOMIUIEKCHOE YUCIIO Ha KOMIIJIEKCHOH INIOCKOCTH.

4. OnpenenuTs MOyJIb KOMIIEKCHOTO YUCIIA KAaK AJIMHY IIOCTPOSHHOIO pajnyC-BEKTOpA.
[logcunTarh apryMeHT 4ncia z, y4uTblBasi KOOPAUHATHYIO YETBEPTh, B KOTOPOU pacroJiara-
€TCsl paJiiyC-BEKTOP.

5. 3anmucarh KOMIUIEKCHOE YHCIIO B TPUTOHOMETPUYECKOH M NTOKa3aTeIbHON (opMax.

6. [IpousBectu 3alaHHOE JEMCTBHE 110 U3BECTHBIM (POopMyIaMm.

3amaya 2. Beraucnure.

Ne

(—1+ 2ij2
3 a) —-1-2i

(—1+ 2ij6
4 a) -1-2i

6) Y—T+1 T+

(—1+i je
5 a) -1-2i

5 Ui i

(—1+ij6
6 a) —1-i

6) 3\/2+2i '3\/2+2i

( 1+i je
7 a) —-1-2j

6) 3/—2+2i-3/-2+2i

g (—1+ 2ij3
P\ —1-2i
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6 VY-2-2i-3-2-2i

10 2) 1-1i

6) Y-3+3i-3-3+3i

PexoMeHnganuu 1o BBIOJIHEHUIO 3aJaHus K 3a1aue Ne 3

1. M3yunTts TeopeTnueckuii MaTepuai 1o teme « OyHKIMM KOMIUIEKCHOTO IIEPEMEHHOT 0.

2. 3aMEHHTE YHCIIO Z Ha X + 1Y, IPOU3BEIUTE 3aJaHHBIC alreOpandecKue IeHCTBHSI B UCXOI-
HOM BBIPa)XKEHUH, CTPYNIIUPYUTE cllaraeéMble, BHIJICNUB JEHCTBUTENbHYIO YacTh (YHKIUH U
(GYHKIUIO TP MHUMOM €TMHUIIE 1.

3amaua 3. Haitaute 3HaueHUe ACHCTBUTEIFHON M MHUMOM YacTel (yHKIIHH.

Ne DyHKIHS, OTPE3OK

1 w=2-i-7°

2 w=17+i-2°

3 0=17-Ii

4 w=1-17°
1

5 z

6 a):E 22

7 w=e"
wol

8 z
ool

9 z

10 o=1°"+i

PexoMeHnmaiiuu Mo BBIIOJIHEHUIO 3aJJaHUs K 3a7a4e Ne 4
1. I/I3y‘-II/ITL TeOPCTI/I‘-ICCKI/Iﬁ MaTrepurall 1o TcMe <<qDYHKI_II/II/I KOMIIJICKCHOT'O IICPEMECHHOT 0.
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2. IloacraBbTe B yCIOBUE 33JJAHHOE YHCIIO Z, IPOU3BEANTE alreOpandecKue NeHCTBUS B UC-

XOJHOM BBIpAXKCHUH, YIIPOCTUTEC BBIPAKCHHUC, 3aIIMCAB €0 B CTAHAAPTHOM BUIAC.

3amaua 4. Jlana hyHkuus @ = Z-z° . Haiiti 3HaueHne (yHKIUH TIPU 331aHHOM 3HAYEHUH Z.

Ne dynkuun
1

z2=4+3i
2 z=-7-3i
3 7=-7+3i
4 7=4-3
S z2=-2+2i
6 2=-2-2i
! z2=2-5i
8 z=1-i
J z=1+i
10 z=-1-i

PexoMmeHnnanuy no BBIITOJIHEHUIO 3a0aHU K 3amaue Ne 5

1. U3yunts Teopernyeckuii marepuai mno reme «Jlorapudmuueckas GyHKIUS KOMIUIEKCHOTO
MIEPEMEHHOT 0.

2. JlanHble B TaOIHUIE KOMITJIEKCHBIE YUCIIa TOCTPOUTDH HA KOMIUIEKCHOM IJTIOCKOCTH.

3. Onpenenutb MOAYJIb KOMIIJIEKCHOTO YUCJIAa U apTYMEHT YHCTa Z.

4. Ucnonb3oBath (hopMyIty AJisl BEIUKCICHUS Jorapudma KoMIiekcHoro yucia. Oopatute
BHHMMaHUE, 4T0 Ln z — MHOro3HauHas QyHKITHS.

3agaua 5. Haiitu Ln z.

Ne z

1 [

2 —1i

3 —1-i
4 3-2i
5 2-2i
6 2+2i
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8 —4—4i
9 5-5i
10 —5+5j

PexoMeHnanmy 1o BBINOJIHEHUIO 3a/1aHus K 3a1aue Ne 6

1. U3yuuts Teopernyeckuii Mmarepuai no reme «uddepenumpopanne GyHKINN KOMILIEKC-
HOT'O TIEPEMEHHOT0».

2. 3aMEHHTE YHCIIO Z Ha X + 1Y, IPOU3BEIUTE 3a/IJaHHBIC alreOpandecKue IeHCTBHSI B UCXOI-
HOM BBIPQ)XEHUU U OIPEAETUTE JEHCTBUTENbHYIO0 U MHUMYIO YacTU (QyHKIUH.

3. [Ipumenure ycnous Kommu — Pumana uig onpenenenust auppepeHunpyeMocT (PyHKINH.

3anayva 6. [lonb3ysce ycnoBusimu Komm — Pumana, BBISCHUTD, SBISIETCS JIM (DYHKIIHS a)(z)
g depeHunpyeMoil XoTsi Obl B OJJHOU TOUKE.

Ne NHuTerpainst
2 a):|z|-E

3 a):E 22

4 0)22

6 w=7]-Rez
7 w=1-1

8 w=|z-Imz
10 w=12"+i
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Kpurepuu onenku:

3 Oayta — 3a MPenoCTaBICHHOE MOJIHOE U 0OOCHOBAHHOE PELICHUE 3aj7ad ¢ NPUBEAEHHBIMU
dbopmyiiamu i pacuéra;

2 Oanya — nIpyu HATMYUHM HEJOYETOB B pelICHUH (OTCYTCTBUHU (OPMYJI M IPOMEKYTOUYHBIX BbI-
YHCIICHUN);

1 Gayut — mpu HaTMYUK TPABUIIBHOTO OTBETA W OTCYTCTBHH PEUICHHS 3a7ay;

0 GaymIoB — IpU OTCYTCTBUM PEIICHUS

9.2.2. Tunosbie BOIIPOCHI U3 0aHKa TeCTOBbIX 3alaHuil JJis MPOMEKYTOYHOI'O U UTO-
roBoro TeCTUpoOBaHUusA

3aganue Nel

HuddepenunanbHoe ypaBHeHHE |-To MopsIka CUMBOJINYECKH 3aIIMCHIBAECTCS B BUJIE

Bri6epute oauH U3 4 BapuaHTOB OTBETA:

1) . Fyy)=0

2) ] F(xy.y,y") =0
3) ] F(y,y,y") =0
4) _ F(X! y'! y”) =0

3amanue Ne2

YactHbIM perienreM quddepeHnnaIbHoro ypaBHeHus 1-ro nopsaka sapiusercs QyHKIus

Bbl6Cpl/l'l‘C OIHH U3 4 BApUAaHTOB OTBCTA:

1) - y= ¢(X1C1’C2)
2) ] y=o(xy,c)
3) - y = p(x,¢;,c5)

4) + y= ¢(X! Clo)

3aganue Ne3

JuddepeHnnanbable ypaBHEHHUS CBA3bIBAIOT

Bri0epuTe HECKOIBKO U3 4 BAPUAHTOB OTBETA!

1) ; HE3aBUCUMYIO IEPEMEHHYI0 U HCKOMYIO (DYHKIIHIO
2) + UCKOMYIO (D)YHKIIHIO U €€ IPOU3BOTHYIO
3) + HE3aBUCUMYIO IIEPEMEHHYI0, HCKOMYIO (DYHKIIMIO U €€ TPOU3BOIHYIO

35



4) + MPOU3BOIHBIE (DYHKIIMU PA3TUYHBIX TTOPSIKOB

3aganue Ned

Crannmaptayio Gopmy 3amucu y'+PX)y+Q(x)=0 UMEET ypaBHEHUE

Bri6epute oauH U3 4 BapuaHTOB OTBETA!

1) } C pa3IeISIFOIIMMHUCS TIEPEMEHHBIMU
2) + JIMHEHHOE
3) ; OJTHOPOJTHOE
4) - bepnymm
3aganue NeS

Pemennem nuddepeHnmanbHOro ypaBHEHUS SBIISICTCS

BriGepute onuH u3 4 BapuaHTOB OTBETA!

l) _ qHuCJI0

2) + byHKIHS

3) - MPOU3BOIHAS (HYHKITUH
4) - apryMeHT (pyHKITUH

3aganue Ne6

[opsankom nuddepeHnanibHOrO ypaBHEHUS HAa3bIBACTCS

Bbl6Cpl/lTC OIHH U3 4 BAPHUAHTOB OTBCTA:

1) + HAWBBICIIUN TOPSAIOK MPOU3BOIHON (PYHKIIMH

2) . HAWBBICIIUN MOPSAIOK MEPEMEHHON X

3) } HAWBBICIIUN TOPAIOK PYHKIIHUU Y

4) } YHCIIO MPOU3BOIHBIX, BXOJSIINX B ypaBHEHUE
3aganue Ne7

X=u-v

C nmomo11pI0 NOICTaHOBKU pemaercs AuddepeHnmanbHoe ypaBHEHHE

BriGepute HECKOIBKO U3 4 BApUaHTOB OTBETA!

l) _ C pasaciIdronuMuUcd nNepeMEeHHbIMU
2) + JJMHCHUHOC

3) _ OOIHOPOAHOC



4) + Bepuymnu

3aganue Ne8
y

X

HuddepennnansHoe ypaBHEHHE BUIA ABJISIETCS] YPABHEHUEM

Bri6epute oauH U3 4 BapuaHTOB OTBETA!

1) i} C pa3leNsIIOIUMHUCS IEPEMEHHBIMU
2) + OJTHOPO/IHOE
3) ) B MOJIHBIX JuddepeHnnanax
4) } JUHEHOoe
3ananue Ne9

JuddepennnansHoe ypaBHEHHE BUIA PL(x)Q,(y Jdx + P, (X)Q,(y)dy =0 SIBJISIETCS YpaB-
HEHHEM

BriGepute onuH u3 4 BapuaHTOB OTBETA!

1) + C pa3lIeNsIIOIIUMHUCS IEPEMEHHBIMU
2) } OJTHOPOJIHBIM
3) ; B MOJHBIX quddepennnanax
4) _ JIMHEWHBIM
3amanne Nel(

JuddepennnanbHoe ypaBHEHHE TIEPBOT0 MOPSIKA PEIIAETCS C IOMOIIBIO

BriGepute onvH u3 4 BapuaHTOB OTBETA!

1) + OJIHOKPATHOT'O UHTETPHUPOBAHMS
2) . muddepeHupoBaHus

3) . JIBYKPaTHOTO MHTETPUPOBAHHUS

4) - IBYKpaTHOTO AudepeHIIupoBaHUs

3aganue Nell

HuddepennnanbHoe ypaBHEHHE BUAA P(x; y)dx +Q(x; y)dy =0 SBIIIETCSL ypaBHEHUEM

BriOepute ouH U3 4 BapuaHTOB OTBETA!

l) _ C pasaciadronmuMucd nNepeMEeHHbIMU

37



2) ; OJTHOPOHBIM
3) + B IOJHBIX JU(depeHnnanax

4) . JIMHCUHBIM

3aganue Nel2

=u

y
X pelaeTcs ypaBHEHHE

C 1TOMOIIIBIO TTOACTAHOBKHA

Bri6epute oauH U3 4 BapuaHTOB OTBETA:

1) . C pa3JIeISIFOIIMMUCS TIEPEMEHHBIMU
2) + OJIHOPOJTHOE
3) . B MOJHBIX quddepeHnnanax
4) - JTWHENHOE
3aganue Nel3
v = f,(x)dx

f,(y)

JuddepenunanbHoe ypaBHEHHE BUAA ABIIIETCS. ypaBHEHUEM

BriGepute onvH U3 4 BapuaHTOB OTBETA!

1) + C pa3IeNSIONIMMHUCS TIEPEMEHHBIMA
2) } OJTHOPOJTHOE
3) ; B MMOJIHBIX AuddepeHImaiax
4) _ JIMHEWHOE
3aganme Nel4

OO6muM penrenueM auddepeHuanIbHOro ypaBHeHus 1-oro nopsiaka siBisiercs QyHKIus

BriGepute onvH u3 4 BapuaHTOB OTBETA!

1) ] y="f(xy)
2) + y =¢(x,¢)
3) _ y= (p(X,CO)

4) y= (D(X)

3amanne Nel5
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Ecnu npu yMHOXEHHMH KaJI0TO apryMeHTa (DyHKIMK Ha MTPOU3BOJIHBIA MHOXHTENb A BCS

(byHKIMST yMHOXAETCs Ha AT , T. €. F(2-xA-y)=4"-T(xy) , TO 9T0 — nu(pepeHrab-

HOE ypaBHEHHE

Bri6epute oauH U3 4 BapuaHTOB OTBETA!

1) . C pa3leNsIOIUMUCS IEPEMEHHBIMU
2) + OJIHOPO/IHOE

3) . B MTOJIHBIX quddepeHnnanax

4) - JTMHENHOE

3aganue Nel6

JJI:HI'?

C noMoIIbIO OJCTaHOBKH peliaercs ypaBHEHUE

BBI6€pI/ITC HECKOJIFKO n3 4 BapUAHTOB OTBCTA:

1) + bepuymm

2) . OJTHOPOJTHOE

3) . B MOJHBIX quddepennnanax
4) + JTWHENHOE

3amanue Nel7

O6mee pemenue quddepeHIInaIbHOTO YpaBHEHUS Xy—y=0 HUMEET BHI:

Bbl6Cpl/lTC OIHH U3 4 BAPHUAHTOB OTBCTA:

1) ) y2+X2:C2

2) + y =Cx

3) i y=x*+C
1

4) - y =Ce*

3amanne Nel8

V3+ Y2 +yy'V1-x* =0

Oouiee pemenne AuddepeHInanbHOro ypaBHEHUs

BriOepute o/iuH 13 4 BapuaHTOB OTBETA:

1) i y=x*+C

HUMCECT BU:
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11
L
2) - x+y

3) ) y =tg(x+C)-x

4) + arcsinx=—y3+y*+C

3aganue Nel9

yy'+x=0

O6mee pemenue auddepeHInaIbHOTO YpaBHEHUS MMEET BUI:

Bri6epute oauH U3 4 BapuaHTOB OTBETA:

2) ) arcsinx =—/3+y> +C

3) + yZ+X2:C2

4) . y=C(x*-1)

3aganue Ne2(

y'-2x=0

O6mee pemenue quddepeHInaIbHOTO YPaBHEHUS MMEET BUI:

BriGepute onuH U3 4 BapuaHTOB OTBETA!

1) + y=x*+C

3) - y=cCe*
1 1
»n - xTyTC

3aganue Ne2l

Y nuddepeHnmanbHOro ypaBHeHUs X(L+y)+yy(L+x)=0 oO1iee perieHre nMeeT BUI:

BriObepute on1uH U3 4 BApUaHTOB OTBETA:!

1 1
—+—=C
1) - Xy

2) + x+y=mCx+1)(y+1)
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4)

y=C(x*-1)

yv=tgx+C)—x

3aganue Ne22

2 ] _
Bup obmero pemenus mudepeHInaIb-HOr0 ypaBHEHUS (X -1)y—2xy=0.

1)
2)

3)

4)

VYkaxurte Buj o0miero pemenus nuddepeHnnaaTbHOT0 ypaBHEHUS

1)
2)
3)

4)

Bri6epute oauH U3 4 BapuaHTOB OTBETA!

yv=tgx+C)—x

y=C(x*-1)
y:CeX7
1+£:C
Xy

3aganue Ne23

BriGepute onuH U3 4 BapuaHTOB OTBETA!
1

Cy =e*
arcsinx =—/3+y’ +C

X+y=InC(x+1)(y+1)

y=C(x* -1

3aganue Ne24
2.1 2

Oo6ee pemienue nupdepeHIanTbHOT0 YpaBHEHUS Y=Y umeer suz:

1)

2)

4)

BriGepute onvH U3 4 BapuaHTOB OTBETA!

arcsinx =—/3+y’ +C

y=C(x*-1)
1+£:C
Xy

X+y=InC(x+1)(y+1)

xy'+y =0
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3amanne Ne25

' _AX
O6uiee pemenne auddepenrmansroro ypasaerus Y ~ Y =€ umeer Bun:

1)
2)
3)

4)

Bri6epute oauH U3 4 BapuaHTOB OTBETA:
y =Ce*
1

V= Ce a2

y=e*(x+C)
yi+x* =(C?

3amanue Ne26

1,3
O6mee pemenue auddepeHITnaTbHOTO YPaBHEHUS y'x' =2y MMEET BUI:

1)
2)
3)

4)

BriGepute o1vH U3 4 BapuaHTOB OTBETA!

i

y=Ce =2
y=x*+C
y=C(x*-1)

arcsinx = —/3+y2+C

3amanne Ne27

O6mee pemenue quddepeHInaIbHOTO YpaBHEHUS yy'=2y—x HUMEET BHI:

1)

2)

3)

4)

Oobuiee pemenne quddepeHInanbHOro ypaBHEHUs dt t S ymeer sux:

Bbl6Cpl/lTC OIHH U3 4 BAPHUAHTOB OTBCTA:

y= X
C—-Inx
y—x=Ce"”
Crarctgl Y2202 | L[ Y209 4] Cingx—15)
X+15) 2 \ x+15
y =xInCy

3amanne Ne28
ds S t
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BriOepute oauH U3 4 BapuaHTOB OTBETA!

1 C +arctg 5-05) 1,/5-05 4 =In(t-15)
) t+15) 2 (t+15
2) ] S* =t*InCt?
C
2 — 2 I ~
3) ) S°=t"In "
C
S§?=2t’In=
4) + n t
3aganue Ne29
O61ee permenne auddepermaTsHOro ypasaenns Y € —00s" Yy =0 yyreer Bup:

BriGepute onuH u3 4 BapuaHTOB OTBETA!

xC+1

2) - y—x=Ce’™*
3) + tgy=e*+C
2) i y? =x*InCx’*

3amanne Ne3(

2. 0,2
O6mee pemenue quddepeHIInaIbHOTO YpaBHEHUS XY=Y X umeer un;

Bbl6Cpl/lTC OJIUH U3 4 BapuaumB OTBECTA.
y _ X
1) + C-Inx

X

2) - y—x=Ce’*
3) i x? —y?=Cx
2) i y> =x*InCx’

[IpomexyTOUHbIE TECTBI TPOU3BOJILHBIM 00pa3oM GOpMHUPYIOTCs U3 OaHKA TECTOBBIX 3a-
JAHWH B COOTBETCTBHH C pa3/ieiaMH Kypca.
HToroBelii TeCT MPOU3BOIBHBIM 00pa3oM (hopMuUpyeTcs U3 6aHKa TECTOBBIX 331aHU U3
BCEX pa3JIelIoB Kypca paBHOMEPHO.
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10. O6pa3oBaTe/ibHbIE TEXHOJOTHH U MeTOANYECKHE YKA3aHHUS 110 OCBOCHHUIO [IHC-
IMILIMHBI (Y4eOHOro Kypca)

Peanusyercs ¢ mpuMeHEHHEM TUCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOJOTHIA B paM-
Kax npoekra «Pocaucranm.

CamocrosrenbHas paboTa CTYJJCHTOB IIPEyCMaTPUBAET BBHITIOTHEHNE IPOMEKYTOUHBIX
TECTOB, 3a/IaHUM, ITPOBEPSIEMBIX BPYUHYIO, COCTABJICHHBIX U3 3a/1a4 10 TEMaM Kypca, UTOro-
BOI'0 TECTA 10 KypCy, U3yYEHUE MATEPUAIIOB JICKLIUN.
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11. YyeOHO-MeTOAM4YeCKOe U HH(OPMALIMOHHOE 0O0ecneyeHHe AU CUMILIMHBI (Yueo-
HOI'0 Kypca)

11.1. Obs3aTesibHAsSI IUTEPATYpPa

30BCckuid yueOHuk : MHOPA-M, 2017. -
160 c. : w1 - ISBN 978-5-9558-0281-7.

Tun (yueo-
HHK, y4eOHOe
NeNo nocodue, KosnuyecTBo B
w/n bubauorpaguueckoe onucanue yueOHO-MeTOo- GG IHOTeKe
AUYecKoe mo-
codue, nmpax-
THKYM, Ap.)
1 Maneixun B. H.Beicmias maremarnka
[DnexTpoHHbI pecypce] : yueb. mocodue
/ B. 1. ManeixuH. - 2-¢ u3., nepepad. u | YdueOHOE 10- OBC
mo1r. - Mocksa : UH®PA-M, 2014. - 365 cobue "ZNANIUM.COM"
c. : . - (BeIciiee obpazoBanue). - ISBN
978-5-16-002625-1.
2 [[lunaywes B. C.Bbicmias matemaruka
[Dnexrponnslii pecypce] : yueonuk / B. C.
llnraes. - Mockna - I/IHyd)PA-M, 2015, | Yueomoemo- | 9BC
cobue ZNANIUM.COM
- 479 c. : un. - (Beicmee o6pa3oBanue). -
ISBN 978-5-16-010072-2.
3 Uepnenko B. J[.Beicmias maremaTuka B
MpUMepax M 3afadax [ IIEKTPOHHBIN pe-
cypce] : yueb. mocooue. B3 1. T. 1/B. .
Uepnenko. - Cankr-IletepOypr : [lomm- Yuetuoe no- 9BC "IPRbooks"
texHuka, 2016. - 713 c. - (YuebHoe mo- cobue
cobue mnsa By3oB). - ISBN 978-5-7325-
1104-8.
4 Jlypse W. I'.Boiciias Mmatematuka [ Jnek-
TPOHHBIA pecypc] : mpaktukym / WU. T. SEC
Jypse, T. I1. ®yntuxkoBa. - Mocksa : By- | Ilpaktukym | ,, "
ZNANIUM.COM
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11.2. lonoJiIHUTeIbHAS JINTEPATYPA H y4eOHbIe MaTepHAaJIbl (AyAu0-, BUA€EOIO0CO-

oust 1 ap.)
e (¢oun HayuHoi 6nbmmotexku TI'Y:
Tun (yueOHuKk,
yueOHoe 1moco-
oue, yueOHO- Konute-
Ne MeTOAUYECKOe
w/n bubéanorpaguyeckoe onucanue HocoBHe, HpaK- CTBO B 0u0-
JINOTEKe
THKYM, ayJHO-,
BH/1€0N0CO0OMS
u /1p.)
Uepnenko B. /[. Beicmas MmatemaTuka B mpumepax 1
Bamauax [DIeKTpOHHBIN pecypc] : yueb. mocobue. B Ve6Hoe 10Co- SEC

1 3 1. T.2/B. I. Yepnenko. - Cankr-IletepOypr : Ilo- Sute "|PRbooks"
murexnuka, 2016. - 569 c. - (YueObHoe nocobue s
By30B). - ISBN 978-5-7325-1105-5.

Uepnenko B. /I.Beicmias Maremarnka B mpumepax y
Bamauax [DIeKTpoHHBIN pecypc] : yued. mocobue. B VeBHOe HOCO- 5EC

2 3 1. T. 3/B. 1. Yepnenko. - Cankr-IlerepOypr : ITo- Br1c "IPRbOOKS"
murexnuka, 2016. - 510 c¢. - (YueObHoe mocobue s
By30B). - ISBN 978-5-7325-1106-2.

Bricmas maTematuka [ DIeKTpOHHBIHN pecypc] : yueo.

3 mocobue st By30B / E. A. Po6oBa [u ap.]. - MuHCK ;| YueOHOE oco- SBC
Brimiimas mkomna, 2012. - 391 ¢. — ISBN 978-985- oue "IPRbooks"
06-2106-1

COI''TACOBAHO

JlupexTop HaydHOU OMOIMOTEKH A.M. AcaeBa

(noonucs) (U.0. Damunus)
« _» 20 1.
e - ipyrue QoHIBI:
Mecto
Tun (yueOHMK, XpaHeHUs
yueOHOe mocooue, (MeToaHuye-
Ne yuyeOHO-MeTOAMYe- | CKHil Ka0u-
. /;1 bubaunorpajduyeckoe onucanue cKoe nmocooue, HeT Ka-
NPaKTHKYM, ayauo- | (deapsbl, ro-
, BUIEONOCOOMs U poackue
ap.) OMOJIMOTEKH
U ap.)
[TaBnoBa E. C. BBenenue B maTtemaruye-
ckuil aHanus : yue6.-meto. nocodue / E.
C. IlaBmoBa, M. I'. Hukutuna, H. H. Ko- LT m— METOINYe-
1. | meneBa ; TI'Y ; UH-T maTemaruku, Qu- CKHIi KaOu-

3UKH U UH(OPM. TexHosorui ; kag. "Boic-
1asi MaTeMaTHKa U MaT. MoJieIupoBaHue".
-TT'Y. - Tomesarmu : TT'Y, 2015. - 60 c.

CKO€ mocooue

HeT Kadeapsl
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Mecto

Tun (y4eOHuk, XpaHeHus
yueOHoe mocodue, | (mMeroamue-
e y4eOHO-MeTOUYe- | CKHUii Kadu-
I /;1 bubauorpaguyeckoe onucaHue cKoe nocodue, HeT Ka-
NPaKTHKYM, ayauo- | (eapsl, ro-
, BUJ1€0N0CO0ust poackue
ap.) OnodIMOTEKHN
u 1p.)
Ky3nenosa O. A. Jluneiinas anrebpa c
JIIEMEHTAMU aHAIUTUYECKOH T'€OMETpHH
[DnexTpoHHBIH pecypc] : 2IeKTpoH. yueO.-
metoz. nocodue / O. A. Kysuenona, C. I1I. | YueOHo-meTonuue- MeTf) Fire-
2. CKHI KaOu-

[Mangéposa ; TT'Y ; UH-T mMaremaTuku,
¢bu3uk U uHpOpM. TexHoioruu" ; kad.
"Bricir. MmaTemMaTHKa U MaT. MOJIEIMPOBA-
aue". - Tonpsartn : TT'Y, 2014. - 162 c.

CKOe 1mocodue

HeT Kadeapsl
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11.3. Ilepeyensb pecypcoB HH()OPMALMOHHO-TEJEKOMMYHHKAIIMOHHOH ceTn '"UH-
TepHeT"

e OcHOBBI BbICIICH 1 AUCKpTeHO# Marematuku // [1ly6osuu A.A., Knouxog FO.B. CipaBO4HUK

/ Bonrorpan, 2015. Peoccum docmyna: http://elibrary.ru

o Jlekiuu no Beicuieii marematuke // I'anos B.A., [Jeemepesa P.B. Yuebnoe nocobue. B 2-x

gactsix / bapuayn, 2014. Tom Yacte | Jluneiinast anrebpa, aHaTUTUYECKass TEOMETPHS, KOM-
TUIEKCHBIE YMCIIa, Pa3I0KEeHNE PallMOHABHBIX APOOeH, BBEICHNE B MAaTEMaTHUECKUN aHAIH3
(2-e u3nanue, nepepaboTaHHOE U JAOMOIHEHHOR). Pearcum docmyna: http://elibrary.ru

Jlekuwmu 110 Beiciieit marematuke // I'anoe B.A., /lecmepesa P.B. Yuebnoe nocobue. B 2-

x yactsax / bapuayin, 2014. Tom Yacts 2 uddepennmanbioe 1 HHTETpabHOEC HCYUCICHHS,
(YHKIIMM HECKOJBKUX MEPEMEHHBbIX, (PYHKIUU KOMILIEKCHOTO NepeMeHHoro, nuddepeHiu-
aJIbHBIC YPaBHEHUS U TEOPHUS BEPOSTHOCTEH (2-€ u3aanue, nepepaboTaHHOE U JIOTIOTHEHHOE).
Peorcum oocmyna: http://elibrary.ru

11.4. [lepeyeHb NpOrpaMMHOro odecreyeHust

Ne Haumenosanue I1O Koun4yecTBo | PexkBU3MTHI 10roBopa (1ara,
n/n JIMIICH3UH HOMep, CPOK el CTBHA)

2 | Windows 1398 OeccpouHast

3 | Office Standart 1398 OeccpouHas

11.5. Onucanue MaTepuaJIbHO-TeXHHYeCKOW 0a3bl, HEOOXOAUMOI /ISl OCYyIIeCTB-
JieHus1 00pa30BaTeJbHOI0 MpoLecca Mo AUCHUILVINHE (MOIYJII0)

HaumenoBanue o00opyo-
o o~
BAHHbIX YUYeOHbIX Ka0u- DaKkTHYEeCKUI = 2 E
No | HETOB, gaboparopwuii, Ma- | Ilepedenn oc- | aapec yueOHBIX é 5 =
. /;1 CTEPCKHUX M JAP. 00bEKTOB | HOBHOI'O 000- | KAOMHETOB, Ja- g & ° 8
JUIS IPOBE/IeHNs MPaK- pyaoBanusi | OoparTopwuii, Ma- S = s =
S
THYeCKHUX M JadopaTop- CTePCKUX U Jp. = Z B
HBbIX 3aHATHHI
Aynutopus BeOKoH(pepeH-
nuidi. YueOHas ayJIuTopust
7. TPOBEACHUS 3aHATUN
g poBEl DKpaH TeJeBU-
JIEKIMOHHOTO TUMa. Y4eo- 9
Hasl ayIUTOpUs ISl IPOBE SHOHHBIH,
,Z[eHI/I;] saHATH cemmHap- | - PMPh PO
P JKEKTOP Ha | 445020 Camap-
ckoro tuma. YdyeOHas
AYIHTOPHS U5 KYPCOBOTO nITaTuBe, CTOJN | ckas 06md. r. To-
Y p yp npernojaaBa- JIbSATTH, Y. be-
MIPOEKTUPOBAHUS (BBIMOJ- N
1 TeNbCKUH, CTy- | Jopycckas, 16s, | 17,1 1
HEHHMsI KypCOBBIX padoT).
S Y - — apsg  mpenoga- | 8 srax, YJIK-
. OBe,[[eHI/ISIyF HI;OBHX 4 | BATEIIBCKAE, 807. Homep mo
P Py Tpancnapant- | TII - 23
WHIUBUIAYATHHBIX KOH-
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HaunmenoBanue 000pyno-
BAHHBIX YU4eOHBbIX Ka0u-
HETOB, JJabopaTopuii, Ma-

Ilepeyens oc-

PdakTHnueckui
agpec y4eOHBIX
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THYeCKHX M J1adopaTop- CTePCKHUX M Jp. = Z £
HBIX 3aHATHHI
CaMOCTOSITENIbHOW Pa0OTHI. | ydeHn4Yecknue, | TonmpsATTH, I

VYyeOnast aynuropusi s
IIPOBEACHUS 3aHATHH Ce-
MHUHApCKOro Tuma. Yueo-
Hasl ayIuTOpus JUIsl Kypco-
BOT'O MIPOCKTUPOBAHUS
(BBITIOJIHEHUSI ~ KYPCOBBIX
pabor). YuebHast aynurTo-
pus Ul POBENIEHUS TPYTI-
MTOBBIX M UHWUBUIYTBHBIX
KOHCy/bTaIui.  YdeOHas
ayuTOpUsl JUIsl TIpOBEJe-
HHUS 3aHATUA  TEKYIIETro
KOHTPOJII ¥ TIPOMEKYTOU-
HOW aTTEeCTallUH.

IIK ¢ BeIXOIOM
B cerb HHTeEp-
HET.

benopycckas,
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