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YTBEPXIEHO

Ha 3acenanuu xagenpel  "Bpiciiasg MaTemaTHka 1 MaTeMaTudeckoe oOpazoBaHue”

(mpotokon 3acenanust Noe _02 ot « 09 » centsiops 2021 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Lenp ocBOEHUS AUCHUIUIMHBI — OBJIAJCHHE COBPEMEHHBIM alllapaToM MaTEeMaTUKH s
JAIBHENIIET0 UCIOIB30BAaHUS B JIPYIMX OOJIACTSAX €CTECTBEHHOHAYYHOI'O 3HAHMS M JAMCLUUIUIMHAX
€CTECTBEHHOI'0 COJIepKaHus, MPUOOPETEHUE TEOPETUUYECKUX 3HAHUM IO OCHOBHBIM pa3jeliaM
JUCIUIUIMHBI, TOATOTOBUTh K M3YYEHUI0O U TPUMEHEHHI0O MaTeMaTHYeCKUX METOIOB B
po(heCCHOHATTLHOM JIeATENHHOCTH, K CaMOCTOSITEIBHOMY HM3yYEHUIO TeX pa3JlelioB MAaTEeMaTUKH,
KOTOpBIE MOTYT MOTPeOOBAaThCS JOMOIHUTEIHHO B MPAKTUYECKOW M HMCCIEAOBATENbCKON pabdoTe;
dbopMUPOBaHHE  MAaTEMaTHYECKOTO, JIOTUYECKOTO W aNTOPUTMHYECKOTO  MBIIUICHUS U
MaTeMaTUYeCKOl KyJIbTyphl OaKaiaBpa.

2. Mecto nucuumiuabl B cTpykrype OIIOITI BO
JIMCUMIUTMHBL M TMPAKTUKA, HA OCBOGHUU KOTOPBIX Oasupyercss MaHHas JUCIUILIMHA!

"Beiciiass mareMarmka. DJIEeMEHTHI BBICIIEH aireOpsl u reomerpun'’, "BrIcimasg mareMaTHKA.
JuddepeHnaIbHOE U HHTErPAJIbHOE UCYHUCIECHHUS .

JIMCUMIUTUHBL U TPAKTUKH, JUISI KOTOPHIX OCBOEHUE JaHHOM MUCIUILUIMHBI HEOOXOIMMO Kak
npeamectByromiee: "®usnka. MonekynapHas ¢uszuka”, "Mexanuka. TeopeTrudyeckas mMexaHuka ",

«ONEKTPOTEXHUKA U DJICKTPOHHKAY.

3. Ilianupyemble pe3yJbTAThl 00y4eHHUsI

dopmupyemble U
KOHTPOJIUpYyeMble
KOMIeTeHIUH
(Ko ¥ HAMMEHOBAHUE)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIH i
(Koa 1 HAMMEHOBaHUE)

[lnanupyemble pe3yJibTaThI
o0yueHust

OlIK-1. Criocoben

OIIK-1.1. Ucnons3yer

3HaTh:
1. OcHOBHBIE TIIOHATHS MaTEMaTHKH,

IPUMEHSTh MaTeMaTH4eCKUi anmapar
€CTeCTBEHHOHAYYHbIC U | aHAIUTUYECKOH reoMeTpuu u | MECTOABL DCINCHMA 3a/aqd, a TaKKC HMX
0O0IIenHKEHEPHbIE BbICIIIEH anredpsl npu NPHIOKCHHUS B MPO(ECCHOHATBHBIX
3HAHWSA, METOMBI peleHI JUCLUIUIMHAX, METOJbl cOopa aHaiau3a
MaTEMaTHYECKOTO npo¢eCcCHOHATIBHBIX 3aau. ¥ 00padOTKH HH(pOPMALIHL.
aHaTH3a U 2. Metonpl pemieHus MaTeMaTHYeCKUX
3aJad4 [0 4YHMCIOBOTO MM JAPYroro
MO/JICJIMPOBAHUS B
semp . OIIK-1.2. [Ipumensier 6 (

HpO(i)eCCI/IOHaJIbHOI/I MATEMATHYCCKI anmapar TpEOyeMOro pe3yiibTaTta rpa(bI/IKa,
ACATCIEHOCTH, AHAJIMTUYECKON T€OMETPUH U opmyrsi 1 T.1.)

p 3. OcHoBbl muddepeHIHpPOBaHUST U

BbICIIIEH anredpsl npu
pelieHnn
npoeCCHOHATBHBIX 3a/au.

UHTETPUPOBAaHUS (QYHKUUH OJHOH U
HECKOJIBKUX ITEPEMEHHBIX.

YMmerb:

1. PemaTp THUNOBBIE MaTeMaTHYEeCKHE
OIIK-1.3. IlemoHCTHpYET 3aJauu
BJIa/ICHHE HAaBbIKAMHU 2. CaMOCTOSITENBHO MAaTeMaTHUECKH
IIPUMEHEHHUS KOPPEKTHO CTaBUTh
MaTeMaTHYeCKOro anmnapara | €CTeCTBCHHOHAYYHBIC 3a/1a4H,
AQHAJMTUYECKON TEOMETPUU M | IPOBOANUTh CTPOTHE MaTeMaTHYECKHE
BbICIIIEH anredphl MpU pacCyKIeHHUs.
peLieHnn 3. OnepupoBatb abCTpaKTHBIMU

npodeccnoHanbHbIX 3a1a4

00BbEKTaMH U KOPPCKTHO HCIIOJIB30BATh
MaTEMaTUYCCKUEC IIOHATHUA CHUMBOJHUKY
IJId BBIPAXKCHUA KOJMYCCTBCHHBIX U
KauyeCTBEHHBIX OTHOIIEHHH 00BEKTOB.




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIETeHI[HH
(Ko 1 HAUMEHOBAHME)

NHaukaTopsl J0CTHXKEHUS
KOMIIeTeHIN i
(Koa 1 HAaMMEHOBaHUE)

IlnannpyemMble pe3y/bTaThl
o0y4eHust

4, HepeBOI[I/ITB HHXXCHCPHBIC 3aJaduu C
OIINCAaTCIbHOI'O SA3bIKa Ha SA3BIK
MaTe€MaTHKH, IIPUMCEHATH MCTOAbI
MaTeMaTHu4ICCKOIro aHaJin3a JUIS
PEIICHN A MHXKXCHCPHEBIX 3a1a4.

Baapgers:

1. Mertonamu MaTeMaTU4YeCKOro
OTMCAHUS THUTIOBBIX 3aaq u
UHTEpIIpeTaluu MOJTy4E€HHOTO
pe3ynbrara.

2. Cnoocobamu HarJIAaHOTO
rpagu4ecKoro MIPEACTABICHUS
pe3yJIbTaTOB UCCIIEIOBAHUS.

3. HaBbikamu MIPUMCHCHUS
COBPEMEHHOTO MaTEeMaTHYeCKOT O
UHCTPYMCHTAPUS TUTST pelieHus
MaTeMaTHUYeCKUX 3a7a4

4, MareMaTu4ecKoin JIOTHKOM,
HeoOXoauMol I (OPMHUPOBAHUS
CYKICHHA IO  COOTBETCTBYIOIIUM
npodeCCHOHAIBHBIM Tpo0IeMaM




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

DopMBbI TEKYLLET0

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Mopnyas (pa3aen) | y4eOHOM . Cemectp baanel | UHTepakTus, 4.
DaGOTHI (yueoHoOii padoThI) q, (HanMeHOBaHMe

OLIEHOYHOI'0 CpeaCcTBA)

Monyns 9. Jlek 1 Juddepenunanbabie ypaBHEHUS 3 2 - -

JluddepeHnnanbHbIe MEPBOTO MOPSAJIKA: C pa3ACIAIOIINMUCS

YpaBHEHMS HEPEMEHHBIMH, OJTHOPO/IHBIE, B OJIHBIX

muddepeHnmanax, TMaelHbIe, bepHymm

Monyns 9. Cp AHkera 3 1 3 -

Jlnddepennnanpabie

YpaBHEHMSI

Monyns 9. Ip1l Juddepenunanbabie ypaBHEHUS 3 2 - -

JluddepeHnnanbHbIe BTOPOTO MOPSIKA., JOIMYCKAIOIINE

YpaBHEHUSA noHwxkenus nopsaaka. JJOAY u JIHIY 2-

TO TIopsiiKa

Monayns 9. Cp OneKTpoHHBIN yyeOHuK 1 3 5 6 -

JlupdepeHnnaabHbIe "IuddepeHunanbHble ypaBHEHUS

YpaBHEHUS HEepBOro nopsjaka’

Monyns 9. Cp [IpomexxyTounslii TecT 1 3 2 3 - [IpomexyTounslii Tect 1

[l depeHnnaabHbIe

YpaBHEHMS

Monyns 9. Cp 3ananue 1, npoBepsieMoe BpyUHYIO 3 7 3 - 3ananue 1, npoBepsemoe

Jludbdepennmanbapie BPYUYHYIO

ypaBHEHHUS

Monyns 9. Cp 3aznaHue 2, IpoBepsEMOE BPYUHYIO 3 7 3 - 3anaHue 2, IpoBepseMoe

Jludbdepennmanbabie BPYUHYIO

ypaBHEHHUS

Monyns 9. Cp DNEeKTPOHHBINA y4eOHUK 2 3 5 6 -

JludpdepeHnnaabHbIe "InddepeHunanbHble ypaBHEHUS

ypaBHEHHMS

BTOPOro nopsiika”




DopMBbI TEKYLLET0

KpaTHble HHTETpaIbl

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Mopnyas (pa3gen) | y4eOHOM . Cemectp baanel | UHTepakTus, 4.
(yuedoHO¥ padoTHI) u. (HauMeHOBaHuUe
padoThI
OLIEHOYHOI'0 CpeaCcTBA)

Monyns 9. Cp [TpomexxyTouHbIN TECT 2 3 2 3 - [TpomexxyTOUHBIN TECT 2
Jlnddepenunanbubie
ypaBHCHHSI
Monyis 9. Cp 3ananue 3, mpoBepseMoe BPYUHYIO 3 7 3 - 3amanue 3, mpoBepsieMoe
JluddepeHnmranbHpIe BPYUYHYIO
YpaBHEHHSI
Mogyns 10. Jlek 2 Ornpenenenne TBOWHOIO U ABYKPATHOTO 3 2 - -
KpaTHble HHTETpaIbl uHTErpaioB. CBOWCTBA M BEIYMCIICHUE

JIBOWHBIX M JIBYKPATHBIX UHTETPAJIOB.
Mogyns 10. Cp OnekTpoHHbI yueOHuK 3 "KpaTHbie 3 5 5 -
KpaTHble MHTETrpaJibl uHTerpansl. Yactp 1"
Monys 10. Ip 2 Omnpenenenne TPOMHOTO U TPEXKPATHOTO 3 2 - -
KpaTtHbie uHTETpabl uHTerpanoB. CBOWMCTBA U BBIUUCIICHHUE

TPONHBIX U TPEXKPATHBIX HHTETPAJIOB.
Monys 10. Cp OnexTpoHHbIN yueOHUK 4 "KpaTHble 3 5 6 -
KpatHble nHTErpassl uHTerpansl. Yactp 2"
Mogyns 10. Cp [TpomexxyTounbiii TeCT 3 3 2 3 - [TpomexxyTounslii TecT 3
KpaTHbie nHTETpabl
Monyis 10. Cp 3ananue 4, mpoBepseMoe BPYUHYIO 3 8 2 - 3anmanue 4, mpoBepseMoe
KpaTHbie uHTETpaIbI BPYUHYIO
Momyns 10. Cp 3amanue 5, mpoBepseMoe BPYIHYIO 3 8 3 - 3ananue S5, mpoBepsieMoe

BPYUHYIO




DopMBbI TEKYLLET0

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Mopnyas (pa3gen) | y4eOHOM . Cemectp baanel | UHTepakTus, 4.
DaGOTHI (yueoHoOii padoThI) q, (HanMeHOBaHM e
OLIEHOYHOI'0 CpeaCcTBA)
Monyns 11. Ip 3 Kommiekcubie uncna. [lonstue 3 2 - -
KomriekcHbie (YHKINU KOMITJIEKCHOTO apryMEeHTa.
uucia. TOKII Bunbl hyHKIME KOMIUIEKCHOTO
aprymenTa. Jluddepenupopanue
(GYHKIIMY KOMILIEKCHOTO apryMeHTa.

Monyis 11. Cp DNEKTPOHHBIH Y9eOHUK 5 3 5 5 -
KommuiekcHbie "KoMmruiekcHbie uncna U PyHKIHH
yucia. TOKII KOMILUIEKCHOT'O TEPEMEHHOr0"
Monyns 11. Cp [TpomexyTounslii Tect 4 3 2 3 - [IpomexyTounslii Tect 4
KommnekcHbie
yucna. TOKII
Monayns 11. Cp 3ananue 6, IpoBepsEMOE BPYUHYIO 3 8 3 - 3ananue 6, mpoBepseMoe
KommnekcHbie BPYYHYIO
yucna. TOKII
Mopyns 11. Cp Wroroselit TecT 3 2 40 - Hrorosslii TecT
KommiekcHbie
yucna. TOKIIT

ITA ITpomerxyTouHas arrectanus (3K3aMeH) 3 0,35 - -

Kontpons |Ox3amen 3 8,65 - - Bompocsl k 3x3ameny

NeNe 1-61
Hroro: 216 100




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

B mucummnuae “Beicmas maremaruka. M30paHHBIE pa3fenbl  BBICIHICH MaTeMaTHKH'
UCIOJIB3YIOTCS:

TEXHOJIOTHUS IUCTAHIIMOHHOTO O0y4YeHHS B paMKax npoekTa «Pocaucranry;,

TEXHOJIOTHUSI MOAYJIbHOIO M OJOYHO-MOAYJIBHOrO OO0y4deHHs (colaepikaHue Yy4eOHOro
MaTepuana KECTKO CTPYKTYPUPOBAHO B IIENSAX €r0 MaKCHMAalIbHOT'O YCBOCHWSI, COMPOBOXKIACTCS
00s13aTeIbHBIMU OJIOKaMH YIIPAKHEHUH U KOHTPOJIS ),

TEXHOJIOTHSl pPa3BUBAIONIETO OOydeHUs (TpOBEICHHUE JICKIMA, MPAKTHYCCKUX 3aHATHU,
3auéra);

TexHoJorus nuddepeHppoBaHHOro o0ydeHus (MpeasiararoTcs 3alaHusl Pa3InYHOTO YPOBHS
CJIO’)KHOCTH);

TEXHOJIOTUSI MHTEPAKTHBHOTO OOy4YeHUsS (OCYIIECTBISCTCS JIEATEIBHOCTh C MYJIbTUMEINa
porpaMMaMu, UCTIOJIb30BaHUE PECYPCOB U BO3MOXKHOCTeH MHTepHET, KOMIIBIOTEPA).

6. MeToguyeckue yKazaHusi 0 OCBOEHHIO 1M CLHHIJIMHBI

B Xxozme JeKUMOHHBIX 3aHATUN OO0ydaroUleMycsi HEOOXOJUMO BECTH KOHCHEKTHPOBAHUE
yuyeOHOTO MaTepuana, oOpamas BHHMaHHEe Ha (HOPMYIHPOBKH, PACKPBIBAIOIINE COJCPKAHHE
u3yyaeMol JucUUIUIMHBL "'Bbicmias maTtemaruka. M30paHHble pas3jenbl BbICIIEH MaTeMaTHKH' .
KenarenpHOo oOCTaBIATH B pabOYMX KOHCIIEKTaX IIOJs, HA KOTOPBIX J€JlaTh ITOMETKH,
HoJ4E€PKUBAIOIINE 0COOYIO BaXKHOCTh T€X UM MHBIX TEOPETUUYECKUX MOJI0KEHUH.

CamocrosiTenbHasi paboTa CTYJEHTOB SIBJISIETCS Ba)KHBIM BMJIOM Y4€OHOW AESITEIBbHOCTH.
CamocrosTenbHas paboTa BBINONHAETCS BO BHEAYIUTOPHOE BpeMsl [0 33JaHUI0 U IIpH
METOJIMYECKOM PYKOBOJCTBE MPEINOJIaBaTelsl, HO 0€3 ero HeMOCPEJACTBEHHOIO YUacTHs.

CamocrosarenbHass paboTa CTYIEHTOB IPelyCMaTPUBAET BBINOJIHEHUE MPOMEXYTOUHBIX
TECTOB, 3aJJaHUI, IPOBEPSAEMBIX BPYUHYIO, COCTABICHHBIX M3 3a/ay [0 TeMaM Kypca, UTOrOBOTO
TeCTa MO KypCy, U3y4YeHHE MaTepHajIoB JIEKIUNA U 3JIEKTPOHHBIX Y4eOHMKOB, OTBETOB Ha BOIIPOCHI
CaMOKOHTPOJIS.

B npomnecce camocTosiTenbHON paboThl CTYJIEHT MPUOOpETaeT HAaBBIKM CaMOOpPraHM3allly,
CaMOKOHTPOJIS, CAMOYIPABIIEHUS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSITENIbHBIM CYObEKTOM ydeOHOM
JESATEIIBHOCTH.

B xole moAroTOBKM K MPaKTUYECKUM 3aHATHSM CIEAYyeT M3yYUTh KOHCIEKTHI JIEKIHUH, U
PEKOMEHI0OBAaHHYIO JIUTEPATYPY, YU€CTh PEKOMEHJAIIUH NIPENOIaBaATEINS.

Ha nmpakTudeckux 3aHATHSIX CTYIEHTHI pelIatoT 3aJJau 10 PyKOBOJICTBOM IpenoaBaTes.
[TpakTuyeckue 3aHATHSA TOCBSIIEHbl M3YYEHUIO HanOojee BaKHBIX M CIOXKHBIX TeM Yy4eOHOH
JUCIUIUIMHBI U CITYKaT JUIsl 3aKpeTIeHUs] U3y4eHHOro MaTepuarna.

BakHBIM KpUTEpHEM YCBOEHUS TEOPUM SIBISAETCS YMEHHUE pellaTh 3aJauyd Ha MPOWJEHHBIN
matepuain. Ilpu pemeHun 3amady HYKHO OOOCHOBAaTh KaXAbIM OSTam pEIIeHUs, HCXOAd U3
TEOPETUYECKHUX IMOJIOKEHUN M3yd4aeMoro Kypca. Eciu cTyAeHT BUIUT HECKOJIBKO IYTEH pEIIeHHs,
TO OH JIOJDKEH CPaBHUTh HMX MU BbIOpaTh caMblii palMOHaNIbHBIN. Pemenue 3amad U mpumepoB
clieflyeT u3NlaraTth MOApPOOHO, BBIYMCICHUS pacnojaraTb B CTPOTOM TMOpsAKe, OTHeNss
BCIIOMOTaTeNIbHbIE BHIYMCIIEHUSI OT OCHOBHBIX. [l0yueHHBIN OTBET clieyeT MpOBEPSATh CIIOCO0aMH,
BBITEKAIONIMMHM M3 CYIIECTBAa JaHHOW 3ajaun. Pemenuwe 3agad Onpenen€HHOrO THIIA HYKHO
MPOJOJKATH IO MPUOOPETEHNUs TBEPIBIX HABBIKOB B PEIICHUU.

Bo Bpems wu3yueHMs MOAyNS CTYIAEHTBl CaMOCTOSTENBHO BO BHEAYAMTOPHOE BpeMs
BBIMIOJIHSIOT 3a/IaHKsI Kypca W TPOXOJT TecTUpoBanue ON-line. 3amanus paboThl, mpoBepsieMoit
BPYUHYIO JOJDKHBI OBITH BBIIIOJHEHbI AaKKypaTHO, IOCIEA0BAaTEIbHO, OOOCHOBAHUE PEIICHUS U
OTBET 00sI3aTENIbHBI B KAKJIOM 3a/I1aHUU.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
Cemectp
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
1 OIIK-1.1, OTIK-1.2, OITK-1.3. 3amanus 1-6, mpoBepsieMble BPYUYHYIO.
1 OIIK-1.1, OIIK-1.2, OIIK-1.3. TectupoBanue on-line (mpomexyTo4HbIe
TecThl 1-4)

1 OIIK-1.1, OIIK-1.2, OIIK-1.3. Tectuposanue 0n-line (uToroBeIii TECT)
1 OIIK-1.1, OIIK-1.2, OIIK-1.3. Bormpocs! k sk3ameny NeNe 1-61.

7.2. TunoBble 3a1aHUsI UJIM HHbIE MATePHAJIbl, HEOOX0AMMBbIE 1JIs1 TEKYIIEero KOHTPOJIsI

7.2.1. 3aganue 1, npoBepsieMoe BPYYHYIO

(HAUMEHOBAHUE OYEHOYHO20 CPEACmEa)

Tunosble npuMepbI 3aaHMI
Howmep BapuanTa 3a1aHus onpeaesnsercs ¢ OMOIIbI0 TaOJIUIbI 110 epBOil OykBe (haMuiInu

CTYZCHTA.
Br160p BapuaHnTa 3a1aHus
A’ ®’ B’ M’ B) >K7 O,
byxsa 5 X 10 rLa|4,4C | E HII 3 I | KT, | JI, P
Nemap. |1 2 3 4 5 6 7 8 9 10

3anava 1. Jlaner muddepeHmanbHbIC YPaBHEHUS TIEPBOTO MOPSIKA C PA3ACSIONTIMUCS
MEPEeMEHHBIMH U WX HayalbHbIE YCIoBUA. HailTu o01iune pemeHus 3TuX ypaBHEHH U ONpeAeNuTh
YaCTHBIC PEUICHHUS.

Howmep F(x,y,y)=0 HavanbHoe F(x,y,y)=0 HavanbHoe
BapHaHTa s yCJIOBHE yCJIOBHE
1 a) V- ¥ =0 y(0)=1 &)L+l -y=0 | y(0)=1
2 a) y'_yX3=0 y(o):]_ 6)(\/1+x2)y’—y:0 y(0)=1
' _ B 0) x=0,y=0
3 a)” =0 y0)=1 y —(y+1)x+1)=0
4 a)y'—yx\/;=0 y(0)=1 6)y’sin2x—y—1=0 x=0,y=0
Ioin?2 _
5 a)y’—ycosx:o y(0)=1 6)Y SN x-y=0 y(%jzl
' ysi 0) x=0,y=0
—ysinx=0 — —
° R x=0y=e y'cos® x—(y+1)=0
7 a)V —(y+2(x-2)=0  y(0)=-1 6)2yy' ~1=0 y(1)=0
8 2) y'—(y+1l)cosx=0  x=0,y=0 6)XYZY'—2=0 y(1)=0
9 a) y —(y+1)sinx=0 x=0,y=0 0) y’xcosy—-1=0 y()=0




10 a) Y €0 X—y =0 y(0)=1 6) —V1-y =0 y(1)=0

Kpartkoe onucanue u perjiaMeHT BbINIOJTHEHHUS

3ajaHus, NPOBEPSIEMbIE BPYYHYIO BBINOJHIIOTCS CTYAEHTAMU CaMOCTOSITEIBHO BO
BHEAYJIMTOPHOE BPEMs, IIPU ITOM HEOOXOIMMO MPUBOAUTH B OJIaHKE OTBETOB MOAPOOHbBIE PEIICHUS
KOKIOW 3aJauyd CO BCEMHU IPOMEKYTOUHBIMU BbIYMCIEHUSAMU. PemeHus 3azad Morytr ObITh
BBIMIOJIHEHBI OT PYKH B TETpaadx B KJIETKY WM HaOpaHbl C MOMOIIBIO peaakTopa ¢opmyi. Bcee
rpaduKy JOJKHBI OBITH MOCTPOSHBI B CUCTEME KOOpAMHAT C coOojeHneM macmTaba. B ciydae
PYKOIIMCHOTO BapuaHTa, IPUCHIJIAETCS Ha IPOBEPKY (POTO BBHIOJHEHHOTO 3a/IaHUSI.

Kpurepun oneHku:
3 Ganna — 3a MPeloCTaBIEHHOE MOJIHOE U OOOCHOBAaHHOE pEelIeHHE 3a/1ad C MPUBEAEHHBIMU

dbopmynamu ais pacuéra;

2 Oaymta — MpU HAJWMYUUA HEJOYETOB B PEIICHUU (OTCYTCTBHH (OPMYI M TIPOMEKYTOUHBIX
BBIYHCIICHUN );

1 Gam1 — mpyu HAJIMYUU TPABUIIBHOTO OTBETA U OTCYTCTBUH PEIICHUS 3a/1a4;

0 6ayyI0B — IPU OTCYTCTBUH PEIICHHUS.

7.2.2. 3aganue 2, npoBepsieMoe BPYYHYVIO
(HAUMEHOBAHUE OYEHOYHO20 CPeICmBa)

Tunosble npuMepbI 3aaHMI
Howmep BapuanTa 331241 OnpeAessieTcs: C MOMOIIBIO TaOIHUIIBI 10 TIEPBOiA OyKBE (haMIITUU

CTYZCHTA.
Br160p BapuaHnTa 3a1aHus
A, D b,M B X, O
b T S . I, A 4 E,H,II AR KT J, P
yKBa 3 X IO 3 ﬂ’ 3 C b 3 3 2 ]:[ 5 2 ]_L[ 2
Nepap. |1 2 3 4 5 6 7 8 9 10

3amaua 1. Jlano nuddepennnanbHoe ypaBHEHHE TIEPBOTO MOPSIIKA U €r0 HadaJIbHbIS
ycnoBusi. Haiitu o0liiee perienne 3Toro ypaBHeHHUs U ONPEACTUTh YaCTHOE PelIeHHeE.

Homep F(x,y,y)=0 HavanbHoe ycioBue

BapHaHTa

1 Xy' -3y =x‘e" Yo =6 % =1

2 y'cosx+ysinx=1 Yo=2,% =0
, 'y _sinx i

3 L2 =1 X, ==
Y+ == o=t % =75
Y =

4 —Z=-2Inx =LX =7
Y- o=t % =75
, 1

5 Xy+2y:; yO:l,X0:3

6 y' — y €0S X = —C0S X Yo =3 % =0

7 y' +2xy=e"sinx Yo=1% =0




8 X’y +xy+1=0 Yo =2,%=0

1
9 y —ytgx=—-— Yo =5, %, =1
COS X
2y 3 1
10 ———=(x+1 ==,% =1
Y- =(x+1) Yo =5 %o

3anaya 2. Pemuts auddepenunanbHoe ypaBHEHHE IEPBOTO MOPSAKA.

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
xy'+y=Inx
(v -3x)y' =y
10 xy’=y+xtgzl
X

KpaTkoe OlMMCAaHHUE U PEIJIAMEHT BBINOJTHCHUSA

3anaHus, TPOBEPSIEMBIE BPYYHYIO BBINOJHIIOTCS CTYACHTAMHU CaMOCTOSITEIBHO BO
BHEAYJIMTOPHOE BPEMS, IIPU ITOM HEOOXOJIMMO MPUBOAUTDH B OJIAHKE OTBETOB MOAPOOHbBIE PEIICHUS
KaX/I0M 3a7auyll CO BCEMH NPOMEXYTOUHBIMU BBIUMCIEHUSAMH. PemeHus 3amad MOryT OBbIThH
BBIMIOJIHEHBI OT PYKHM B TETpaadx B KJIETKY WM HaOpaHbl C MOMOIIBIO peaakropa ¢opmyi. Bcee
rpaduKy JOJKHBI OBITH MOCTPOEHBI B CUCTEME KOOpAMHAT ¢ coOsoJieHneM MmacmTaba. B ciydae

PYKOIIMCHOTO BapUaHTa, MPUCHUIAETCS Ha MTPOBEPKY (OTO BBHITOJIHEHHOTO 33/1aHHUS.

Kpurepuu onenkmn:

3 Ganna — 3a MPeOCTaBIEHHOE MOJIHOE U 0OOCHOBAaHHOE pELIeHHE 3a/lad ¢ MPUBEAEHHBIMU

dbopmynamu 1 pacyéra;

2 Gamia — Mpu HaJUYUU HEJOUYETOB B pEIICHUH (OTCYTCTBUHU (HOPMYIT M MPOMEKYTOUHBIX

BBIUMCJICHUH );
1 6am — npu HATMYMK MPAaBUIBHOTO OTBETA U OTCYTCTBUHU PELICHHUS 3a7ay;
0 6a11710B — IpU OTCYTCTBUM PEIICHHUS.

7.2.3. 3apanue 3, npoBepsieMoe BPYYHYVIO

(HauMeHoB8aHUe OYEHOUHO20 CPedCmaa)

Tunossie npuMepsl 3a1aHUI

Howmep BapuaHTa 3a1a4u onpeaessieTcs: C MOMOIIbIO TaOIUIIbI 110 epBOi OyKBe UMEHU
CTYICHTA.

Br16op BapuaHTa 3ajaHus



A, © B, M B X, O
b > P ’ I, 4 q E,H II | KT J,P
yKBa' 3 X IO b I[’ BC 9 9 3 9]:[ > 5LL[ b
Nemap. |1 2 3 4 5 6 7 8 9 10

3anaua. [lans! nugdepeHnmanbHble ypaBHEHUs BTOporo nopsiika. Haitu obuiee pemenue
ITUX YPABHEHUI.

Ne

F(x,y,y.y")=0

1

Y'=2y'+5y=0

o Y'tgx=y'+1

_Y'+16y'+64y =0

y'—2y"+65y=0

X yn _ 2yr — X3ex
11y"+12y"'=0

y"—2y'ctg x=0
4y"+3y'=0
y'—y'~6y=0

xy'—y =x’sinx
y"+12y'+40y =0
10y7! _ yl — O

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

A e A A el I A el (S R e A e

xy" —y' = x?arctg x
y"+2y'ctg x=0
y'+2y'-3y=0

X yII _ yl — X3ex
y'+3y'+2y=0
11y"+12y"'=0

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

ytgx=y'+1
y'+y'-2y=0
y'—4y'+3y =0

10

R R A ol R R A

y"+3y'tgx=0




2. 2yN _3yl — 0
3. 49y" -14y'+y =0

KpaTKOC OIMMCAHHUE U PErJIJaMEHT BBINMOJHCHUSA

3ajaHus, MNPOBEPSIEMbIE BPYYHYIO BBINOJHIIOTCS CTYAEHTaMHU CaMOCTOSITEIBHO BO
BHEAYJIMTOPHOE BPEMs, IIPU ITOM HEOOXOIMMO MPUBOAUTH B OJIaHKE OTBETOB MOAPOOHbBIE PEIICHUS
KOKIOW 3aJauyud CO BCEMHU IPOMEKYTOUHBIMU BbIYMCIEHUSAMHU. PemeHus 3azad Morytr ObITh
BBITMIOJIHEHBI OT PYKH B TETpaadx B KJIETKY WM HaOpaHbl C MOMOIIBIO peaakTopa ¢opmyi. Bcee
rpaduKy JOJDKHBI OBITH MOCTPOSHBI B CUCTEME KOOPAMHAT ¢ coOnojeHneM MmacmTaba. B ciydae

PYKOIIMCHOI'O BapuaHTa, MPHUCBIIACTCA HAa IIPOBEPKY (bOTO BBIIIOJIHCHHOI'O 3aJlaHUA.

Kpurepun oneHku:

3 damta — 3a IMPEaAOCTaBICHHOC ITOJIHOEC U 000CHOBaHHOE pEIICHUE 3a/iad C HpI/IBe,Z[éHHBIMI/I

dbopmynamu i pacyéra;

2 Oamna — MpU HAIMYMKA HEAOYETOB B PEIICHHH (OTCYTCTBUH (OPMYIT M IMPOMEKYTOUHBIX

BBIYHCIICHUN );

1 Gan — npu HaJIMYKUK IPABUIBHOTO OTBETA U OTCYTCTBUU PELICHMS 3a/1a4;
0 6ay1710B — IpU OTCYTCTBUM PELICHHUS.

7.2.4. 3ananue 4, npoBepsieMoe BPYYHYIO

(HauMeHoB8aHUe OYEHOUHO20 CPedCmaa)

Tunossle npuMepsl 3a1aHUl
Howmep BapuaHTa 3a1a4u onpeaessieTcsi C OMOIIbIO TabIUIIbI 110 epBOi OyKBe OTYECTBA

CTYJCHTA.

Br16op HOMepa BapuaHTa

byxsa g(D, ?{M’ % ra  4L,4,C | EHIT| XK, O3 | W, IO | K T, | J,P
Nemap. |1 2 3 4 5 6 7 8 9 10

3anayva 1. [ToctpouTh 0061aCTh HHTETPUPOBAHUS, U3MEHUTDH MOPSIIOK UHTETPUPOBAHUS B

MHTETpale.

Ne
-3 0

1 Jax [ fxy)ay
2 _Jay

4

4 x

2 jdxj f(x, y)dy
1 1

3 j.dxzj-X f(x, y)dy
o

4 Idy I f(x, y)dx
0 0

5 Jl-dxxji‘ (x, y)dy
-2 x-3




0 X—2
6 fax [ f(xy)y

-2 (x+2)

6 6y
7 I dy [ f(x,y)dx

0 y—6

2 X
8 Idx J' f(x, y)dy

-1 x*-2

1 Vax
9 I dx | f(x y)dy

0 Jox—x?

2 axx?
10 I dx I f(x, y)dy

0 X

3anada 2. BeluuciuTh ABOMHBIC HHTETPAIbL.
No
2xydxd D: x=1x=3y=2,y="2

1 J.Is[yCOS Xydxdy , eciiu X X Yy 4 Yy 5
2 gxziyzdxdy,ecnn D: x=2,y=X,y=2X

3 j_[xzydxdy, ecnn D1 y=0,y=+2ax—-x°
D

. . _ _ _7Z' _7Z'
4 J;S[xsmxydxdy,ecnu D: x_l,x_2,y—g,y—5
2xy . 1
5 H4ye dxdy, ecu D: x=§, x=1Ly=In2,y=In4
D
6 IIByexydxdy,ean D: x+y=0,y=0,x=1
D
1 v -0 x—
7 gmdxdy,ecm D:y=2X,x+y=0,x=3
1
————dxdy, D: y=3Xx,y=Xx,x=3
8 J-E~,[2x+y+1 . ecmt y y
9 H(8xy+18x2y2)dxdy,ecnn D: x=Ly=-x%y=%x
D
10 H(4y+3)dxdy,ecm D: x+y=2y=0,y=4x
D

Kpartkoe onucanue u perjiaMeHT BbINIOJTHEHHUS

3ajaHus, TNPOBEPSIEMbIE BPYYHYIO BBINOJHSAIOTCA CTYACHTaMHU CaMOCTOSITEIBHO BO
BHEAYJIMTOPHOE BPEMs, IIPU ITOM HEOOXOIMMO MPUBOAUTDH B OJIAHKE OTBETOB MOAPOOHbBIE PEIICHUS
KaXI0M 3a7ayll CO BCEMH MPOMEXKYTOUYHBIMU BBIUYMCIECHUSMH. PemieHus 3agad MoOryt OBITh
BBIMIOJIHEHBI OT PYKH B TETpaasx B KJIETKY WM HaOpaHbl ¢ MOMOIIBIO peaakTopa ¢opmyin. Bcee
rpaduKy JOKHBI OBITH MOCTPOEHBI B CUCTEME KOOpAMHAT ¢ coOoJieHneM MmacmTaba. B ciydae
PYKOIIMCHOTO BapuaHTa, IPUCHIJIAETCS Ha IPOBEPKY (POTO BHIOJHEHHOTO 3a/IaHUSl.




Kputepun onenkmn:

2 Oajuta — 3a MPEIOCTaBICHHOE TOJIHOE U 00OCHOBAaHHOE PEIICHHE 33/1a4 C MPUBEIEHHBIMU
dbopmynamu A pacuéra;

1 Gamun — mpu HAIMYUK HEJOYETOB B pemieHHH (OTCYTCTBHU (OPMYIT U TPOMEKYTOUHBIX
BBIYHCIICHHN );

(0 6ayuIOB — TIPU OTCYTCTBHH PEUICHHUS

7.2.5. 3aganue 5, npoBepsieMoe BPYYHYIO

(HauMeHOB8aHUe OYEHOUHO20 CPedCmBa)

TunoBble npuMepsbI 3aJaHNIH

Howmep BapuanTa 3a/1a4u ONpeAesieTCsl C MOMOIIBIO TaOIHIIBI 110 TIEPBOH OYKBE OTYECTBA
CTYJCHTA.

Br160p BapuaHTa 3a1aHus

byksa g’ , )B(’M’ % ra  4,4,C | E H,II ?)’K’O’ no|KT, | JL,P
Nemap. |1 2 3 4 5 6 7 8 9 10

3anayva 1. [IpeoOpa3oBaTh K NOJSPHBIM KOOPAMHATAM M BBIYUCIIUTS.

H(x2+y2)2dxdy, ecru D x*+y°—x=0, y<x
D

J] xy’dxdy , ecm D x*+y? <4y, y>-x
D

x2+y?fdxdy, ecim D: x2+y2=4, y>0,y>—J/3x
Tl +y)
D

dxdy ,ecm D: x?+(y-1f =1, x>0

nyzdxdy, ecmn D: X°+y?=4x, x+y=>0

D

Hmwdy,ecm D: xX*+y*=4, x*+y*=1
D

ﬂ 22y ~dxdy, ecmu D: x*+y?+2y=0, x>0
X% +y

X—y?ldxdy, ecmu D: x*+y?—2x=0
JJ =y )

D
J'_[sim/x2 +y2dxdy, ectuD: x*+y 272, X2 +y? <4rx?
D

3anaua 2. Pemuts 3agauy.

Haifty Maccy mmacTunku D, ecii InoTHOCTE 1 = 7X° +2Y,
D: x=1, y>0, y>=4x

Haiiti Maccy muactuaKE D, ecimit moTHOCTS 1 = XY,




2 2
X—+y—:1, y>0, x=0
16 4

Haiiti Maccy mmactuaku D, ecrm mnotHOCTS 1 = 3X°Y,

3 2 2
D: x*+4y"=4=1 y=>0
4. Haiitu maccy miactunku D, ecnu mmotHOCTh 12 = 3XY ,
4 2 2
X—+y—:l, y>0, x>0
100 25
Haiitn maccy mimactunku D, ecnu IiIoTHOCTD 4 = :
5 X+Yy
D: y—x=0, y-2x=0, x=2
6 Haiftu Maccy mnactunku D, ecomu mmotHOCTs 2 = 3X°Y?,
D: xy=4, x+y+5=0
; Haiitu maccy miactunku D, ecnu miioTHOCTE (4 = E Xy,
D: y=x% x=0, y=2-x
Haiitun maccy miactunku D, ecnu iIoTHOCTh (1 =XY,
8 :
D: y=3x, x=3y, x+y=4
9 Haiiti Maccy mnactuaku D, ecim motHOCTS 12 = 3X°Y°,
D: x*+4y*=4, y>0, x>0
10 Haiiti maccy mnactunku D, ecnu miioTHOCTh g1 =3X+ Y,

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

KpaTkoe OlMMCAaHHUE U PEIJIAMEHT BBINOJTHCHUSA

3amanus,

MMpOBEPACMBIC BPYYHYHKO BBIIOJHAKOTCA CTYACHTAMH CaMOCTOATCIBHO BO

BHEAYJIMTOPHOE BPEMs, IIPU ITOM HEOOXOJIMMO MPUBOAUTH B OJJAHKE OTBETOB MOAPOOHbBIE PELICHUS
KaX/I0M 3a7aul CO BCEMH IPOMEXYTOUHBIMU BBIUMCIEHUSAMH. PemeHus 3amad MoOryT OBbIThH
BBIMIOJIHEHBI OT PYKHM B TETpaadx B KJIETKY WM HaOpaHbl ¢ MOMOIIBIO peaakropa ¢opmyi. Bcee
rpaduKy JOKHBI OBITH MOCTPOEHBI B CUCTEME KOOpAMHAT ¢ coOoJeHneM MmacmTaba. B ciydae
PYKOIIMCHOTO BapUaHTa, IPUCHUIAETCS Ha TPOBEPKY (OTO BBHITOJIHEHHOTO 33/1aHHUS.

Kpurtepuu onenku:
3 Ganna — 3a mpeOCTaBlIEHHOE MOJIHOE M 000OCHOBAaHHOE PELIeHUE 3a/1a4 ¢ MPUBEAEHHBIMU
dbopmynamu i pacyéra;
2 Oanna — NpU HAJIMYMK HEAOYETOB B PELICHUM (OTCYTCTBUHU (OPMYT M HMPOMEKYTOUHBIX
BBIUMCJICHUH );

1 6amn — IpHU HAINYHUU ITPABUIIBHOT'O OTBETA U OTCYTCTBUH PCIICHUSA 3a/1a4,

0 6ay710B — IpU OTCYTCTBUH PEIICHHUS.

7.2.6. 3apanue 6, npoBepsieMoe BPYYHYIO

(HauMeHoB8aHUe OYEHOUHO20 CPedCmaa)

Tunossie npuMepsl 3a1aHUI
Howmep BapuaHTa 331241 onpeaessieTcs: C MOMOIIbIO TaOIUIIbI 10 epBOii OyKBe haMUIuU

CTYJCHTA.

Br10op BapuaHTa 3ajaHus

Byksa g’q)’ E(’M’ I% I,9|J,4,C|E H,II ?;K’O’ W11 | K, T, 101 | JI, P
Nepap. |1 2 3 4 5 6 7 8 9 10




33,[[3‘{3 1. Hatitu MOAYJIb U I'NTaBHOC 3HAYCHUEC apryMCHTa KOMIIJICKCHBIX YHUCCII, 3allUCaTh

3TO YMCJIO B TPUTOHOMETPHUYECKON U TOKA3aTeNIbHON (hopMax.

Ne OyHKIUU
1 z2=4+3i
2 z=3-4j
3 Z=—7+3
4 z2=4-3i
5 7=-2-2i
6 7=-2+2i
7 z=2-5i
8 z=1-1i
9 z=1+Ii
10 z=-1-i
3agaua 2. Beruucnure.
Ne
(1+i\/§J4O
1 2) 1-i
o) ¥-i-¥-i
(—2+2ij2
2 a) -1-2i
6) 3\/l—i .3 1-1
(—1+ 2ij2
3 a) —1—2i
6)3\/1+i '3\/1+i
(—1+Zj6
4 a) -1-2i
6) 3\/—1+i '3\/—1+i
(—l+ij6
5 a) —l—Zi

6 Vi3




(—1+ij6
\—1-i

6
6) V2+2i-32+2i
( 1+i T
7 a) -1-2i
6) Y-2+2i-3-2+2
[—1+ 2ij3
8 a) —-1-2i
6 V-2-2i-¥-2-2
[1+i\/§)40
9 2) —1-i
6) VY-3-3i-3-3-3
(1+i\/§]40
10 a) 1-i
6) 3-3+3i -3/-3+3i
3anada 3. Haiiqute 3HaueHne NEHCTBUTENBHON U MHIUMO YacTel GyHKINH.
Ne ®dyHKUUA, OTPE30K
1 w=1-i-7°
2 o=7+i-7°
3 w=7-i
4 w=1-1°
5 a):i
z
6 w=1-17°
7 w=ge"
8 oo:l
z
9 a)=E
z
10 ®=12°+i

3anaya 4. Jlana pynkius @ = Z - z°. Haiitu 3Ha4eHne QYHKIMH IPU 33JaHHOM 3HAYEHUH Z.




Ne OyHKIUU
1

Z2=4+3i
2 z=-7-3i
3 Z=—7+3i
4 z=4-3i
> | z=—2+2
6 7=-2-2i
! z=2-5i
8 z=1-i
9 z=1+i
10 z=-1-i

3agayva 5. Haiitu Ln z.
No z
1 i
2 —i
3 —1-i
4 3-2i
5 2-2i
6 2+ 2i
7 4-4i
8 —4—4i
9 5-29l
10 —5+5i

3anaua 6. [Tonb3ysce ycnoBusimu Komm — Pumana, BEISICHUTS, SIBIISI€TCS JTM (DYHKITHS a)(z)
muddepeHpyeMoit XoTs Obl B OJHON TOUKE.

Ne WuTerpanst




1 w=1-1

2 w=|7-z

3 w=17-7°
4 w=1

5 w=1-Rez
6 w=|z|-Rez
7 w=2-1

8 w=|z-Imz
9 w=12-Imz
10 0=12+i

KparTkoe onucanue u perjiaMeHT BbINOJHEHHSA

3a)1aH1/1$1, MMPOBEPACMBIC BPYYHYIO BBIIIOJHAKOTCA CTyACHTaMU CaMOCTOATCIIBHO BO
BHEAYJAUTOPHOE BPEMsl, IPH 3TOM HEOOXOMMO IMPUBOIUTH B OJJAHKE OTBETOB MOJPOOHBIE PEIIEHUS
Ka)KI[OI\/JI 3aga4nu CO BCEMH IIPOMCKYTOYHBIMU BBIYHUCICHHUAMU. Pemenns 3aga4 MOTYyT OBITH
BBITIOJIHEHBI OT PYKH B TETPaJsiX B KJIETKY HJIM HaOpaHbl ¢ MOMOLIbIO penakTropa ¢opmyn. Bee
rpaduKu JOHKHBI OBITH MMOCTPOEHBI B CUCTEME KOOpJAMHAT ¢ coOnrofeHueM Macmrada. B ciydae
PYKOIHMCHOT'O BaApHAHTA, IPUCHUIAETCS Ha MPOBEPKY (HOTO BHINOTHEHHOTO 33 JaHHSL.

Kpurepun onenkmn:

3 Ganna — 3a MpeloCTaBIEHHOE MOJIHOE U 0OOOCHOBAHHOE PELICHHE 3a/1ad ¢ MPUBEAEHHBIMU
dopmymnamu ais pacuéra,

2 Gamia — Mpu HAJUYUUA HEJOUYETOB B PEIICHUU (OTCYTCTBUHU (HOPMYIT M MPOMEKYTOUHBIX
BBIYHCIICHHN );

1 Gann — mpu HaJTMYKK IPABUILHOTO OTBETA M OTCYTCTBUU PELICHMS 3a/1a4;

0 6anmIoB — Npu OTCYTCTBUH PELLICHHUS.

7.2.7. TunoBble BONPOCHI U3 0AHKA TECTOBBIX 3a[aHUH [JIsI MPOMEKYTOYHOr0 H
UTOTOBOI'o TCCTUPOBAHUSA

3aganue Nel

HuddepenunanbHoe ypaBHEeHHE |-T0 TOPsiIKa CUMBOJIMYECKH 3alUChIBAETCS B BUJIE




BriOepute oauH U3 4 BapuaHTOB OTBETA!

F(x,y,y)=0
F(x,y,y,y") =0
F(y,y,y")=0

F(xy,y")=0

3aganue No2

YacTHbIM perieHueM qudQepeHnaIbHoro ypaBHeHus 1-ro mopsaka sBisercs: pyHKIus

BriGepute ovH U3 4 BapuaHTOB OTBETA:

y= ¢(X101’C2)
y Z(D(X, y,C)
y =p(x.c;,c3)

y =p(x,c})

3ananue Ne3

JuddepernunanbHble ypaBHEHHS CBA3BIBAIOT

BI)I6€pI/IT€ HECKOJILKO u3 4 BapUAaHTOB OTBCTA:

HE3aBUCHMYIO IEPEMEHHYIO U UICKOMYIO (DYHKITUIO
UCKOMYIO (PYHKIIMIO U €€ IPOU3BOAHYIO
HE3aBUCHMYIO NIEPEMEHHYI0, UCKOMYIO (DYHKIIMIO U €€ TIPOU3BOTHYIO

IMPONU3BOJAHBIC (bYHKI_II/II/I Pa3INYHBIX TOPAAKOB

3aganue Nod

Crannaptayto GopMy 3anucu y'+PM)Y+Q(X¥) =0 pyyeer ypaBHEHUE

BriOepute ouH U3 4 BapuaHTOB OTBETA!

C pa3AEISIOUIUMUCS TEPEMEHHBIMU
JIMHENHOE

OJTHOPOJTHOE



bepnymm

3aganue Ne5

Pemenuem nuddepeHnuaabHoro ypaBHEHUS SIBISCTCS

Bbl6CpI/lTC OJHH U3 4 BAPUAHTOB OTBCTA:

quciio

byHKIUS
POU3BOIHAS PYHKIIUU

apryMeHT (QyHKIHH

3aganne Ne6

[opsankom nuddepeHnanbHOro ypaBHEHUS Ha3bIBaeTCA

Bri6epute onuH 13 4 BApHAHTOB OTBETA:

HAUBBICIIUH MOPSAOK MIPOU3BOIHON (PyHKIIMN
HaWBBICIITUHN TTOPSJIOK MEPEMEHHOMN X
HAUBBICIIUH TOPSAAOK QYHKINU Y

YHUCJIO ITPOU3BOAHBIX, BXOAANIUX B YPABHCHUC

3aganne Ne7

X=Uu

-
C nomouibIo N0 ICTAHOBKU pemaercs AMppepeHnaIbHOe ypaBHEHNE

BI)I6€pI/IT€ HECKOJILKO u3 4 BAapUAaHTOB OTBCTA:

C pa3IeNAIIIUMUCS TEPEMEHHBIMU
JIMHENHOE
OJHOPOJHOE

bepnynnn

3amanne Ne8
y

X

JuddepennnanbHoe ypaBHEHUE BUAA SABJISIETCS] YPABHEHHEM

BriOepute oauH U3 4 BapuaHTOB OTBETA!

C pasacCIArOmMMUMUCA IIEPEMECHHBIMU



OJTHOPOJTHOE
B MOJTHBIX AuddepeHimaiax

JIMHENHOE

3apanne Ne9

HuddepennnansHoe ypaBHEHHE BUAA R(X)Qu(YJdx + P, (x)Q,(y )dy =0 SIBJISIETCS] YPABHEHHEM

Bbl6CpI/lTC OJHUH U3 4 BAPUAHTOB OTBCTA:

C pa3JesIOUIMMHUCS TIEPEMEHHBIMU
OJTHOPOJTHBIM
B NOJHBIX AuddepeHnnanax

JIMHEUHBIM

3amanue Nel(

HuddepernnanpHoe ypaBHEHHE IEPBOTO MOPSIKA PEIIACTCS ¢ TTOMOIIBIO

Br16epute oauH U3 4 BapuaHTOB OTBETA!

OJTHOKPATHOTO MHTETPUPOBAHUS
TudepeHMpoBaHus
JIBYKPAaTHOTO HHTETPUPOBAHUS

JIBYKpaTHOTO AuddepeHnnpoBaHus

3aganue Nell

JudpepeHnanbHOe ypaBHEHHE BUIA PO y)dx+ Q06 y)dy =0 gpygercs ypaBHEHHEM

Bri6epute ouH 13 4 BApHAHTOB OTBETA:

C pa3IeISIONIMMHUCS TIEPEMEHHBIMA
OJTHOPOTHBIM
B NOJHBIX AuddepeHnnanax

JIMHEUHBIM



3aganue Nel2

Y,
X

C IIOMOIIBIO IMTOACTAHOBKH PEIACTCA YPaBHCHUC

BriOepute oauH u3 4 BapuaHTOB OTBETA!

C pa3IeISIONIMMHUCS TIEPEMCHHBIMU
OJTHOPOJTHOE
B MOJTHBIX AuddepeHimaiax

JIMHEHHOEe

3aganue Nel3

Yt (xdx
JuddepennnanbHoe ypaBHEHHE BUIA f.(y) SIBIISICTCS ypPAaBHCHHEM

Bri6epute onuH u3 4 BApuaHTOB OTBETA:

C pa3eAoLUIMMHUCS IePEMEHHBIMU
OJTHOPOJIHOE
B MOJIHBIX AU(depeHnnanax

JIMHENHOE

3aganue Nel4q

O6muM pemeHneM nuddepeHuanibHOro ypaBHeHus 1-0ro nopsiaka sisisercs QyHKIus

Bribepute onuH U3 4 BapuaHTOB OTBETA!

y=f(xy)
y = o(x,c)
y =9(X,C,)
y=o(X)

3amanue Nel5

Ecnu mpu yMHOXEHUM KaXJ10TO apryMeHTa (yHKIIMH Ha TPOU3BOJIbHBIA MHOKUTENb A BCS

F@Ax2-y)=2"-f(xy)

n
(GyHKIMS yMHOXAETCs Ha A ,T. € , TO 3T0 — AP epeHnnanbHoe



ypaBHEHUE

Bbl6CpI/lTC OJHUH U3 4 BApHUAaHTOB OTBCTA:

C pa3JesIOUIMMHUCS TIEPEMEHHBIMU
OJTHOPOJTHOE
B NOJHBIX AuddepeHnnanax

JIMHEHHOEe



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA
JAUCHMILTUHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 3

Bomnpocskl Kk 3k3aMeHy

Kakue ypaBHeHust Ha3biBatoTcs nuddepennmansasiMu. [Ipumep.

Uto Ha3piBaloT penienneM auddepennnansHoro ypapuenus. [pumep

UTto Ha3BIBAOT OOITUM pemeHueM s AuddepeHIInaIbHOTO YpaBHEHHS (N-0T0 MOPSIIKa)

1
2
3 UTo Ha3bIBAIOT HAYAJIBHBIMH YCIOBHIMHU 111 tuddepennmansaoro ypasHeHus. [pumep
4
5

Teopema Komm o cymectBoBanuu pemeHus auddepeHnnansHoro ypaBHeHus 1-oro
nopsiiKa

Jlnddepenumansubie ypaBHeHus 1-0ro nopsijka ¢ pa3aeisiiolMMHICS TePEeMEHHBIMHU.

Onnopoansie /1Y 1-ro mopsiaka.

6
;
8 Jluneitnbie JIY 1-ro nopsiaka.
9 Ypasuenus bepuymmu.

10 | YpaBHeHus B MONHBIX AuddepeHImagax

11 | Vpasuenus Jlarpanxa u Kuepo.

12 | duddepenunansubie ypaBHEHUs 2-0r0 MOPSAKA, TOMYCKAIOIIME MOHIKEHHE mopsiaka 1-
OT0 TUIIA U METOJT OTBICKAHUS UX PEIICHUS.

13 | duddepennmansabie ypaBHEHUS 2-0T0 TOPSAKA, MOMYCKAOIINE TOHIKEHUE MOpsiaKa 2-
Or0 THUIIA U METOJ] OTBICKAHMSI UX PELICHUS.

14 | Iuddepennuanpapie ypaBHEHUST 2-0T0 HOPSAKA, JOIMYCKAIONINE TMOHMKEHUE TMOpsIKa 3-
€ro TUIA ¥ METOJI OTBICKAHUS UX PEIICHUS.

15 | JIuneitnble ompHOpOAHBIE TU(D(epeHMalbHbIE YpaBHEHUSI N-0r0 MOpsIKa, CBOMCTBA €ro
pELICHU.

16 | Ctpyktypa obmiero pemenns JIO/[Y n-oro nmopska.

17 | Onpenenenne AMHEWHOW 3aBUCHUMOCTH (QYHKIUIH. YCIOBHUSA JIMHEHHOM 3aBUCUMOCTH H
JIMHEHHON HE3aBUCUMOCTH JBYX QYHKIUH.

18 | Onpenenurens BpoHCKOTo 1 ero cBOMCTBA.

19 | Jluneitnble oaHOpoaHble nu(GepeHIualbHble YpaBHEHHS BTOPOrO HOpsiAKa C
MOCTOSIHHBIMH KO3 (QULIMEHTaMU.

20 | CtpykTypa oOuIero pemeHus JUHEWHBIX OAHOPOJAHBIX AU (depeHIIHalbHBIX YpaBHEHHS
BTOPOT'O MOPSAKA C TOCTOSHHBIMU K03 pHLIeHTaMu.

21 | XapakTepuUCTHUECKOE YpaBHEHUE IS JIMHEHHBIX OJHOPOJHBIX AuddepeHInaIbHbIX
ypaBHEHHUS BTOPOT0 MOPSAKA C MOCTOSHHBIMU K03 puienTaMu.

22 | Bug obmero pemnieHus JMHEHHBIX OJHOPOAHBIX AU(QepeHINaTbHbIX YPaBHEHUS BTOPOTO
nmopsiika € TOCTOSIHHBIMH ~ Kod(duimeHTamMu Uit ciiydaeB, KOTJa  KOPHHU
XapaKTEPUCTHUECKOTO YPaBHEHHUs JeWCTBUTENbHBIE pa3IMYHbIE YUCIIA.

23 | Bug o0mero pemnieHus JHHEHHBIX OJHOPOAHBIX AH(QepeHINaTbHBIX YPAaBHEHHS BTOPOTO
nopsiika € TOCTOSIHHBIMM KO3 (duImeHTaMu  Juid  cllydaeB, KOrja  KOpPHHU
XapaKTEPUCTUYECKOTO YPABHEHM S IEVCTBUTENBHBIC OJTMHAKOBBIE YHCIA.

24 | Bug o0mero pemieHus JMHEHHBIX OJHOPOAHBIX AU(QepeHIHanbHbIX YPaBHEHHUS BTOPOTO
Nopsika C  TOCTOSHHBIMH  Ko3(duumeHtamMmu A ciydaeB, Korja  KOpPHHU
XapaKTEepUCTUYECKOI0 YPAaBHEHUSI KOMIUIEKCHBIE YHCIIA.

25 | JIuneitnple HeomHOpOTHBIE MU (EepeHITnAbHBIC YPABHEHHUS N-0T0 MOPSAKA.

26 | CtpykTypa O0IIEero penieHus TMHEHHBIX HEOTHOPOIHBIX TU(PEpEeHIHATHHBIX YPaBHEHHS
N-0ro nopsjaKa.




27 | Meron BapualMM IPOMU3BOJBHBIX IOCTOSHHBIX JJIi OTBICKAHHMS YaCTHOTO PpEIICHUs
JMHEHHOTO HEOTHOPOAHOTO MG PepeHIIMATHLHOIO YPaBHEHUS BTOPOTO MOPSIKA.

28 |IlpaBas wyacth cnemumainpbHoro Bumga JIHJY 2-oro mopsaka ¢ MOCTOSHHBIMHU
K03 punreHTamu.

29 | Meron HeomnpeAeneHHbIX KOI(Q(QUIMEHTOB M  OTHICKAHMS 4YaCTHOI'O  pEIIEeHUs
HEOJHOPOAHOTO JIMHEHHOTO nu(dHepeHInalIbHOTO YpaBHEHHSI BTOPOTO HOPSIIKA C MPaBOi
YacThIO CHENMATIbHOIO BUJIA.

30 | Ilonarue unTerpampHON cymMmmbl GyHKIMH f(X,y) 3ajaHHOM Ha 1ByMepHOU obnacti D

31 | /IBoitHOI MHTETpa] M €r0 TeOMETPUUCCKUI CMBICI.

32 | CoiicTBa IBOWHOTO MHTErpaa

33 | ABykpatHblii naTerpan. CBOWCTBa IBYKPATHBIX HHTETPAJIOB.

34 | Beruuciienue JBOMHOrO MHTErpajja ¢ HOMOIIBIO ABYKPATHOTO.

35 | Beruncnenue 1BOMHOTO MHTETpasia B MPSIMOYTOJIbHON CHCTEME KOOPAMHAT.

36 | Beruucienue 1BOMHOrO MHTErpaja B OJIIPHON CUCTEME KOOPAUHAT.

37 | Beruncnenue miuomnaaei miockux Gpuryp u 00beMoB Tl ¢ TOMOIIBIO IBOHHOTO HHTETpaIa.

38 | Beluucienue Macchl IJIACTUHKM, KOOPJIMHAT LIEHTPA TSKECTU IIIOCKON (QUTYpBHI.

39 | Ilonsarue unTerpansHoil cymmbl pyHkimu f(X,y,z) 3a1aHHOM Ha TPEXMEPHOI 00s1acTH

40 | TpoitHO# MHTETpaJl, CBOICTBA TPOMHBIX HHTETPAJIOB.

41 | TpoifHOM UHTErpall U €ro (U3NIECKUN CMBICII.

42 | TpexxparHbiii nHTErpasi. CBOMCTBA TPEXKPATHOTO MHTETrpaJIa.

43 | CBsi3b TPOMHOI'O U TPEXKPATHOTO MHTErpaja.

44 | BeiuucneHue TpOMHOTO HHTErpajia B MPSIMOYTOJIbHOW CHCTEME KOOPAMHAT.

45 | Bpruucienue TpOHHOIO MHTErpaia B IMJIMHAPHYECKUX KOOPAUHATAX.

46 | Bpruucienue TpOHHOIO HHTErpaia B ChepuuecKUX KOOpHHATAX.

47 | Beruucnenue o0bema Tena ¢ MoMOIIbI0 TPOMHOTO HHTErpalia

48 | Bpruuciienue Macchl Tejla ¢ HOMOIIBIO0 TPOMHOTO HHTErpaja

49 | Bpruncrienue KOOpAMHAT IIEHTPA Macc ¢ MOMOMIBIO TPOWHOTO MHTETpaa

50 | Onpenenenne KoMIIeKCHOro yucia. KommniekcHas miocKoCTb.

51 | JleiicTBUs HaJ KOMIJIEKCHBIMU YUCJIAMH B aJireOpandeckoit popme.

52 | Tpuronomerpuieckas opMa KOMIUIEKCHOTO YHCIIA.

53 | JeiicTBUS HaJ KOMIUIEKCHBIMU YHCIAMU B TPUTOHOMETPUUECKOH hopme.

54 | TlokaszarenpHas (opMa KOMIUIEKCHOTO YHCIIA.

55 | JleiicTBuUs HaJ KOMIUIEKCHBIMU YHMCIaMHU B TIOKa3aTenbHOM (opme.

56 | IlonsTHe QYHKIMHI KOMITICKCHOTO MEPEMEHHOTO.

57 | Crenennas u nokasarenpHas @KII. CBoiicTBa pyHKIMH.

58 | Tpuronomerpuueckue OKII. CpoiicTra.

59 | O6parnbie Tpuronomerpudeckre OKII.

60 | Jlorapudpmuueckass @KII. CpoiicTBa.

61 | Auddepennmposanme OKII. Ycenosus Komm-Pumana.

7.3.2. Kpurepuu U HOPMBbI OLlEHKH
dopma
Cemectp "POBEICHUI Kpurtepuu u HOpMbI OLleHKH
NPOMEeKYTOUYHOM
aTTecTaluu

Crynent Habpan 85 u 6osee

«OTITUYHOY 0aJuIOB 1O pe3yabTaTaM OCBOCHHUS

3 DKk3amMeH Kypca

«XOpOIION Crynent nHabpan or 70 mo 84

0aJUI0B IO pe3yIbTaTaM OCBOCHUS




dopma
NMPoBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

Cemectp Kpurepun u HOpMbI OLIEHKHU

Kypca

Cryment Habpam ot 55 mo 69
«yIIOBJICTBOPUTEIBHO» | OAIJIOB MO pPe3yJbTaTaM OCBOCHHS

Kypca

Crygent H©Habpan weHee 55
«HEY/IOBJICTBOPUTEIILHO» | OAJIOB MO pe3yyIbTaTaM OCBOCHHUS

Kypca




8. YueOHo-MeTOoMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHHne AUCIUNIHHbI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Ne
n/n

ABTOpBI, COCTABUTEIHN

3arsiaBue (3arojioBoK)

Tun (y4yeOHHK, yueOHOe
nocooue, yueoHo-
MeToauYecKoe nmocoomue,
NPAKTHKYM, Ap.)

I'ox m3panusa

KoauuecTBo B
HAY4YHOH
onobamoTeke /
Haumenosanune O6C

HIunaues B.C.

Beicimas matemaruka : yueOnuk / B.C.
nnaues. — Mocksa : UHOPA-M, 2019.
— 479 ¢. — (BpIcmiee oOpazoBaHue). —
www.dx.doi.org/ 10.12737/5394. - Tekcer :
a1eKTpoHHBIN. - URL:
https://new.znanium.com/catalog/product/99
0716

YyeOHuk

2019

OBC
«ZNANIUM.COM»

Pxesckuii C.B.

Bricmrast marematuka : yueonuk / C.B.
PxeBckuii. - Mocksa : Undpa-M ;
Znanium.com, 2018. - 814 c. - (Beiciee
oOpa3zoBanue). - ISBN 978-5-16-107481-7
(online). - Tekcr : anekTponHkIit. - URL:
https://new.znanium.com/document?id=337
456

YueOHuk

2018

9BC
«ZNANIUM.COM»

Hanunos FO.M.,
XKypb6enko JI.H.,
Huxkonosa I'.A.,
Huxonosa H.B., Hypuesa
C.H.; mox pen. XKypOenko
JI.H. , Huxonosoii I'.A. .

Marematuxka : yue6. mocodue /

KO.M. [anunos, JI.H. Xyp6enko,

I'.A. HukonoBa, H.B. Hukonosa, C.H.
Hypuesa ; mon pen. JI.H. XXyp6enxo,

I''A. HukonoBoii. — Mocksa : UHOPA-M,
2019. — 496 c. — (Bricmiee oOpa3oBaHue:
BakanaBpuart). - TeKCT : 3I€KTPOHHBIH. -
URL:
https://new.znanium.com/document?id=327
832

Y4yebHoe mocodue

2019

OBC
«ZNANIUM.COM»

Hertsapesa O.M.,
Kypbenxo JI.H.,

Maremartuka B mpuMepax u 3afadax : yuel.
nocobue / O.M. Jlertsapesa, JI.H.

Y4yebHoe mocodue

2019

9BC
«ZNANIUM.COM»




Tun (y4yeOHMK, yueOHOe

KoanuecTBO B

Ne nocodue, yue0Ho- HAY4YHOI
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) I'ox n3nanus
n/n MeToauYecKoe nmocoomue, ouoanortexe /
NPAaKTHUKYM, Ap.) HaunmenoBanue 35C
Huxonosa I'.A., Kypbenko, I'.A. Hukonona, H.B.
Huxonosa H.B., Hypuesa | Huxonona, C.H. Hypuea. — Mockaa :
C.H. NHOPA-M, 2019. — 372 ¢. — (Bsicuiee
oOpa3zoBanue: bakanaBpuar). - TekcT :
a7eKTpoHHBIN. - URL:
https://new.znanium.com/catalog/document?
1d=327833
8.2. JlonosiHuTEIbHAS JIUTEPATypPa
Tun (yueOHuk, yuedHoe KOHH%CTEO i
Ne nocodue, yuedHo- Hay:Hon
ABTOpBI, COCTABUTEH 3ariaBue (3aroJ10BOK) I'ox u3panus ondmorexe /
n/n MeTOoaAnYecCKoe mocoomne,
NpAKTREYM, Jp.) HaumeHoBanue
9BC
1 | Kyznenos JLA. COOpHUK 3a/1aHUI IO BBICIIEH MaTeMaTHKe. Y4e6GHOe mocobue 2015 3BC
TumnoBsle pacueTsl : yueOHOe mocodue / «Jlanp»
JLLA. Ky3uenoB. — 13-e u3n., crep. —
Cankr-IlerepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — TekcrT :
3JIEKTPOHHBIN // DNEeKTPOHHO-ONOInoTeYHas
cucreMa «Jlanpy : [caiT]. — URL:
https://e.lanbook.com/book/4549 (nata
oOpamenus: 25.10.2019). — Pexum
JIOCTYTA: JUUIsl aBTOPHU3. MOJIb30BaTeNei
2 | ®umunosa E.E., CepreeBa | Maremaruka: Yuebnoe nocobue / E.E. YyebHoe mocobue 2015 3BC
J1.B., Cno6onckas M.H. ®ununoga, /[.B. Cepreena, «ZNANIUM.COM»
N.H.Cnob6oxackas - Bonorga: BUITD ®CUH
Poccum, 2015. - 378 c.: ISBN 978-5-94991-
312-3 - Tekcr : anekrponHsbIi. - URL:




Tun (yueOHuk, yueoHoe

Koaun4yecTBO B

Ne nocooue, yueoHO- HayHron
ABTOpBI, COCTABUTEIN 3arsiaBue (3arojioBoK) I'ox n3panus ouoaunorexe /
n/n MeToAn4YecKoe nocoodue,
OPAKTHKYM, 1p.) HaumeHnoBanue
P > AP- 3BC
https://new.znanium.com/catalog/product/89
9484
3 | Bemoycoga B. I., Bricmrast marematuka. Yacts 1 : yuebHOE Y4ebHoe mocobue 2016 3BC

EpmakoBaI'. M.,
Muxanesa M. M. [u ap.].

noco6ue / B. U. benoycosa, I'. M.
EpmakoBa, M. M. Muxanesa [u ap.]. —
ExarepunOypr : Ypanbckuii penepanbHblii
yausepcuret, ObC ACB, 2016. — 296 c. —
ISBN 978-5-7996-1779-0. — Tekcr :
AIIEKTPOHHBIH // DIIEKTPOHHO-ONOIMoTeYHAs
cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/65920.html
(mata obpamenus: 25.10.2019). — Pexum
JIOCTYTIA: JIUIsl aBTOPU3UP. TIOTh30BaTENeH

«IPRbooksy




8.3. Ilepeuenb mpogeccHOHATBbHBIX 0a3 JaHHBIX U MH(POPMALMOHHBIX CHPABOYHBIX
cucrem

- Web of Science [DnektponHsiii pecypc] : MyJIbTHIUCHHUIUIMHAPHAs pedepaTUBHas 0a3a
nanabix.  —  Philadelphia:  ClarivateAnalitics, 2016~ . — Pexum  gocTymna
apps.webofknowledge.com. — 3aru. ¢ skpana. — S3. pyc., aHrd.

- Scopus [Dnekrponnsiii pecype] : pedeparuBHas 6aza manubix. — Netherlands: Elsevier,

2004— . — PexxumM jocTyma : scopus.com. — 3ariL. ¢ 3kpana. — S13. pyc., aHri.

- Elibrary [Dnexkrponnsiii pecypc] : Hay4dHas 3j1eKTpoHHas Oubimoreka. — Mocksa : HOB,
2000~ . — Pexxum moctymna : elibrary.ru. — 3arm. ¢ skpana. — 3. pyc., aHrIL

- Springer Link [Dnexrponnsiii pecype] : [0a3a manubix]. — Switzerland: SpringerNature,
1842— . — Pexxum noctyna : link.springer.com. — 3aru. ¢ skpana. — 53. aHri.

- Science Direct [DnekTpoHHBIH pecypc]| : KOJUICKIHUS 3JIEKTPOHHBIX KHHI HM3/aTelIbCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pesxxum noctyma : sciencedirect.com. — 3ari. ¢ 3KpaHa.
— 3. anrm.

- NEICON [DnextpoHHBI pecypc] : dJ1eKTpoHHas HWHQPOpPMAIUs @ apXWB HAYYHBIX
xypHaioB. — MockBa : HOUKOH, 2002— . — Pexxum noctyna : neicon.ru/resources/archive. — 3ari.
¢ KpaHa. — 3. pyc., aHrIIL.

8.4. IlepeueHb NPOrpaMMHOro obecnevyeHus

PexBu3MTHI 10r0BOpa

I‘D‘:I HaumenoBanmue I10 (mata, HOMep, CPOK
aeiicTBus)
1 | Windows: noroop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JeCTBUS — OECCPOUHO;

koHTpakT Ne 1653 ot 14.12.2018,
CPOK JeiCcTBHS — 6€CCPOUHO

2 Office Standard:

Office Stdandard 2013 Russian OLP NL koHTpakT Ne 690 ot 19.05.2015,
AcademicEdition CPOK JeHCTBHSI — OECCPOUHO
Office Stdandard 2016 Russian OLP NL noroBop Ne 757 ot 04.07.2018, cpox
AcademicEdition JICUCTBUS — OECCPOUHO
Office Stdandard 2016 Russian OLP NL koHTpakT Ne 727 or 20.07.2016,
AcademicEdition CPOK JIeHCTBHSI — OECCPOUHO

3 | Mirapolis Human Capital Management JIMIIEH3UOHHBIH JIOTOBOP, Ne

42/02/22-K ot 02.02.2022, cpok
nenctust no 31.08.2022

8.5. Onucanne MaTepuAIbHO-TeXHHYECKOH 0a3bl, HEOOXOAUMOI JJs OCYIIeCTBJIEHHSA
00pa3oBaTeIbHOIO NMpouecca Mo JUCIUIIHHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHETOB, 1200PATOPHIi, MACTEPCKUX U

Ne Ap. 00BEKTOB /1JIsl NPOBEICHUS

n/m | NpakTHYeCKHUX U Ja0opaTOPHbIX 3aHATHIA,
MOMELIEeHUH VI CAMOCTOATEILHOMN

padoThl 00yyarommxcs (HoOMep ayAuTOPUH)

ITepeyenb 0CHOBHOTO 000pYyAOBAHMA

Aynutopus BeOkoH(pepeHIunit. OKpaH TEJIEBU3NOHHBIMH, HIUPMBI,
VYuebHas  ayauTopusi  AJs  IPOBEAEHUS | IPOKEKTOP Ha IITATUBE. CTOJ




HaumeHoBaHue 000py10BAHHBIX Y4eOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBEIeHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA
n/n | MPaKTHYeCKUX U JIa00paTOPHbBIX 3aHATHIA,
NMOMeNIeHU JJIfl CAMOCTOATEILHON

padoThl 00y4aromuxcs (HoMep ayAuTOPHH)

3aHATUHA  JIGKIMOHHOTO TUMAa. YueOHas | MpenojaBaTelbCKui, CTYJbs

ayIUTOpUsl I TPOBEACHHS  3aHATUN | PENOJaBaTeIbCKUE. , Tpancnapant-

CEMHHApPCKOro Tuna. Y4yeOHas ayIuTopus Ui | MEepPeTsHKKA, CUCTEMHBIN OJIOK.

KYpPCOBOTO TMPOEKTUPOBAHUSA (BBIIOJHEHUS

KYpPCOBBIX PaboT). YueOHas aymauTopus s

MIPOBEJICHUS] TPYIIIOBBIX M WHIMBUIYATbHBIX

KOHCYyJbTallMii YuebHas aynuropus JUis

MPOBEACHUS 3aHATUN TEKYIIEro KOHTPOJS U

npomexyrounoit arrecranuu. (YJIK-807).

[Tomemenue st camocTosATenbHOU paboThl | CTOJbI Y4YEHHUYECKHUE, CTYJIbsA
2 crynenros (I'-401). yuennyeckue, [IK ¢ BbIxogom B ceTb

WNHTepuer

[Tomemienue 1Isi caMOCTOSATENbHOM paboOTHI | mKappl s  JOKYMEHTAIMH, JIOCKU

3 | cTynentos (C-401). MAarHUTHBIE, CTOJIBI NUCBMEHHBIE, CTOJIbI

KOMIIBIOTCPHBIC




