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TunoBble 3axaHus 1151 KOHTPOJIbHOI padoThl (1 cemecTp)

[Tepen npoBeeHreM 3adeta B 1 cemecTpe MpOBOANUTCS KOHTPOJIbHAS PadoTa C IENbI0 KOHTPOJIS YCBOCHUS CTY-
JICHTaMH 3HAaHHU{ JIKIIMOHHOTO Kypca, OIEHKH 3HAHWH M HABBIKOB, MPUOOPETCHHBIX B XOJ€ MPAKTHYECKUX 3aHATHH,
pa3BUBAIOIINX MPOpEeCCHOHANBHBIE CTIOCOOHOCTH B COOTBETCTBUM C TPEOOBAHMSAMH KBaJM(PHUKALIMOHHOW XapaKTepH-
CTUKH crieruancTa. KoHTpoibHas paboTa MpOBOIUTCS B BHJIE 3aJlaHU 10 Kypcey oO0Iei (GU3MKH, 10 pacClUCaHUI0 B
yachl y4eOHBIX 3aHATHI B 00BeEMe, MPeIyCMOTPEHHOM pabodeil mporpaMMoil 1Mo TUCIUILTHHE W y4eOHOI Harpy3Kkoit
npenojaBares.

Tumnosbie BapHaHTbI 3aJaHuH JJs KOHTpO.]ILHOifI paﬁoTI)I o MaTeMaTHuKe

Bapmnanr 1
1. Haliaure npou3BoIHbIC CIEIYOMNX QYHKITUI:
__ sinx+cosx, _ x3
a) " sinx—cosx’' 6) y=e.
3x%y

2. Haiigure yacTHbIe IPOU3BOIHBIC GYHKIUM: [ = .

3. Haiiure Heonpe IeeHHbIH MHTETPAT METO/] HEMOCPEACTBEHHOTO nHTerpupoBanus: [ (x + 1)(x + 2)dx.

dx.

. . . reX+1
4. HaI/I]lI/ITe HeOHpeI[eHeHHBII/I I/IHTeraJIBI, HCHOHB3yH METOJ 3aMCHBI HepeMeHHOI/I: f X

e
5. B xomHate ¢ Temneparypoii 20° cTouT yamka yas ¢ HayanbHOU TemnepaTypoii 90°. Uepes 3 MUHYTHI TeMIiepaTypa

yas crayna paBHoW 75°, a emie yepe3 5 MuHyT 55°. 3a CKOJILKO MHHYT OT Hayaja Ipoliecca OCThIBAHMS TeMIlEpaTypa
yas ynaner a0 45°?

Bapmuanr 2

1. Haliaure npon3BoiHbIE CIEMYOIUX (YHKITHI:
1

4
a)y=tgx+lnx+x:; 0)y =e *2.

2. Haiinute yacthble npousBoausie Gynkiuu: f = 7x2y + y?z + xz.

x2+Vx3+3

—5 dx.

3. Haf/i,Z[I/ITe HeOHpe,Z[eJ'IeHHHﬁ HUHTCTpall MCTOJ HEMTOCPCACTBCHHOI'O MHTCTPUPOBAHUSA: f

2e*
dx.
(2+e%)?

4. HaiiiuTe HEONPEIEIEHHbII HHTETPAITBI, HCTIONB3Ys METOJI 3aMEHBI TEPEMEHHOM: |

5. B xomHare ¢ TemrnepaTypoii 20° cTout yanika 4as ¢ HadanbHOM Temmepatypoii 90°. Uepes 3 MUHYTHI TeMIepaTypa
yas crana paBHoil 75°, a emie yepes 5 munyT 55°. KakoBa Oymet TeMneparypa dasi, €ClIi IPOUIET eile 2 MUHYThI?



TunosBble BApMaHTHI 32JaHMI VI KOHTPOJIbHOI padoTsl Mo Gu3nke
Bapmuanr 1

1. CHapsi, BRITYIICHHBIH U3 Opyaus 1o yriioM 0=30° kK TOPU30HTY, IBaX bl ObUT Ha OJHOW U TOM K€ BBICOTE h: cIry-
cts Bpems t1=10 ¢ u t2=50 ¢ mocne BeicTpena. OnpeaenuTs Ha4aIbHYI0 CKOPOCTh VO U BBICOTY h.

2. B 6ammone BMecTuMocThi0 V=25 11 Haxomutcs Bomopon mpu temieparype T=290 K.[Tocie Toro kak 4acts BOJIOpO-
Jla U3pacxo/I0oBaNIY, JaBjieHue B Oamutone nonusminock Ha Ap=0,4 Mlla. OnpeaenuTs Maccy m U3pacxoI0BaHHOTO BO-
Jopoa.

3. IBa KOHJEHCATOpa C BO3MYIIHBIM 33a30poM, eMKOCThi0 C=100 n® kak/plii, COCAMHEHBI MOCIICAOBATEIBHO U O]~
KITFOYEHBI K UICTOYHHKY, 3.11.C. KoToporo E=10 B. Uemy paBHO u3MeHeHHE 3apsiia KOHACHCATOPOB, €CII OIWH U3 HUX
MOTPY3UTH B )KUIKUAN JUAIEKTPUK C TUIIEKTPUIECKOH MPOHUIIAEMOCTHIO £=27

4. Paccrossane d Mexay AByMs mmiensMu B onbite FOHra paBHo 1 MM, paccrostaue | oT meneii 10 9kpaHa paBHO 3 M.
Omnpenenuts AJUHY BOJHBI A, UCITyCKA€MOM MCTOYHUKOM MOHOXPOMAaTHYECKOTO CBETA, €CIH IIUpPUHA b 1ojoc HHTEp-
(depenyn Ha SKpaHe paBHa 1,5 MM.

Bapuanr 2

1. Ha xene3HofopoxHOHU TutaThopMe ycTaHOBIIEHO opynne. Macca mratdopmel ¢ opyaunem M=15 1.0pynue ctpensier
BBepX Moj yriaoM 0=60° K TOpH30HTY B HampasiieHuH myTH. C Kakoil cKopocThio v1 MmoKaTUTCs muatdopma BCIead-
CTBHE OTJauH, €Clii Macca cHapsiia m=20 KT ¥ OH BBUIETAET cO CKOpOCThIo v2=600 M/c?

2. B xonbe Bmectumoctrio V=100 cM3 comep:xutcsa HeKOTOpHIi a3 nmpu temmeparype T=300 K.Ha cxompko moHu3uT-
s IaBJICHHUE P rasza B KOJIOE, €CJIM BCJICICTBUE YTEUKH 13 KOOkl BhIieT N=1020momnexyin?

3. OnpenenuTh €MKOCTh KOHAEHCATOpa KOJeOaTEeIbHOrO0 KOHTYpa, €CJIM M3BECTHO, YTO NPH MHAYKTHBHOCTH L=50
MK H KOHTYp HaCTpOEH B pe30HAHC Ha 3JIEKTPOMAarHUTHBIE KoJe0aHus ¢ JIMHON BOIHBI A=300 M.

4. Ha mens mupuHoit a=0,05 MM magaeT HOpManbHO MOHOXpoMmaTudeckuil cBer (A=0,6 mkxm). OnpeaenauTts yroi o
MEXIy IepBOHAYaIbHBIM HAIIPABJICHUEM IIyUKa CBETa W HalpaBJICHHUEM Ha YETBEPTYIO TEMHYIO TU(PAKLIHOHHYIO I10-
jocy.

Tunosbie Bompocs! k 3a4ety (1 cemectp)
[IpoBenenre MpoMeKyTOUHOM aTTecTanuu B 1 ceMecTpe MPOUCXOANT B BHJAE 3adeTa. 3adeT MPeICTaBIseT Co-

001 OTBETHI HA TEOPETUUECKHE BOMPOCHI U pellieHue 3a1a4 1o Kypey OOmiel (pu3nuKu, TPOBOAMTCS MO PACIIMCAHUIO B
o0BbemMe, MPeyCMOTPEHHOM padoueil mporpaMMoii o IMCIMIUIMHE U y4eOHON Harpy3KoH IpernoaaBaTes.

3aganue I TOKa3aTess OIICHUBAHMSI TUCKPUTITOPA «3HACTY Bun 3amanus

Bapmuanr 1 TEOPETHUUECKUI
1. IloHATHS MPOCTPAHCTBA, BPEMEHHU, MATepUATbHOW TOUKH, TPACKTOPHUH, MYyTH, MEepEeMELICHUS,
CKOPOCTH U YCKOPEHHS Tena.

2. IloTok BekTOpa HAPSDKEHHOCTH. DJIEKTpOCTaTHIecKast Teopema [ aycca.

Bapuant 2

1. KpuBonuneitHoe nuxxenue. HopMaabHOE U TAHT€HIIMAIBHOE YCKOPEHUSL.

2. [IpoBogHMK BO BHEIIHEM 3JIEKTpHUECKOM Moiie. Teopemsr Dapazest.

Bapuant 3

1. IlocTynarensHOE U BpauaTeslbHOE NBHKEHUS Tena. CBsI3b JIMHEWHBIX U YITIOBBIX KHHEMAaTHYe-
CKHX BEJIUYMH.

2. dvnextpuxu. Ilomspuzaius Ju3ICKTPUKOB.

Bapuanr 4

1. KonebarenbHble nmpouecchl. ['apMoHndeckue KojeOaHus, ypaBHEHHUE TapMOHUYECKUX Kojeda-
Hui. ['paduyueckoe npeacTaBicHHUEe rapMOHHYCCKUX KOIeOaHHA.

2. IlocTosiHHBIHM dnekTprdeckrii ToK. CHia ToKa, BEKTOP IJIOTHOCTH TOKA. Y paBHEHUE HEMIPEPHIB-
HOCTH. Y CIIOBHE CTallMOHAPHOCTH TOKA.




BapuanTt 5

1. He3aTyxaromue koneGaHus, 3aTyXalollie U BBIHYKIACHHbIE KoneOanus. BeBon auddepenm-
IBHOTO YpaBHEHHsI HE3aTyXaloUINX KoleOaHui.

2. OnexktpoeMkocTh. Konaencaropsl. [locnenoBaTenbHoe U napaiieIbHOE COETMHEHNS KOHEHCa-
TOPOB.

Bapuanr 6

1. IlepBslit 3akoH HetoToHa. I'paHuIibl NPUMEHUMOCTH KIIACCHUECKON MEXaHHUKH.

2. 3akoH Oma IS y9acTKa meru. DJIeKTpudeckoe corpoTuBierne. CTOpOHHHE CHITBI. DJIEKTPO-
IBIOKYyIIas cuina uctounnka. Hampsokenue. O600menHbIi 3akoH OMma.

Bapuanr 7

1. Macca tema. Ummynbc Tema. 3akoH COXpaHEHHS UMITYJIbCa.

2. PaboTa 1 MOIIIHOCTH B IIENH dJIEKTpUIecKoro Toka. 3akoH Jlxoyms-Jlenma.

Bapuant 8

1. Cuna. Bropoii 3akon HetoTona.

2. MarautHoe none B BakyyMme. HAyKIus MarHUTHOro nojsi. OnpeneieHue MarHuTHOM MHIYK-
UM [TOCTOSIHHOI'O MarHUTHOT'O TIOJIS C IIOMOILBIO PAMKH € TOKOM.

Bapuant 9

1. Tpetuii 3akoH HerotoHa. [IpuHIKIT HE3aBUCUMOCTH JEHCTBUS CUJL.

2. Cuna Ammepa, padota cuibl Amriepa. Cuna Jlopenta. 3akon bruo-Capapa-Jlamaca.

Bapuanr 10

1. Pabora cuiel. [loTeHInansHas sHeprus Teia.

2. Maruuthbli noTok. Teopema "aycca 1151 MAarHUTHOTO MOJIA B BAKyyME.

Bapuanrt 11

1. Kunetnueckas sHeprus Tena. 3aKOH COXpaHEHHsI MEXaHUYEeCKOW SHEpTHHU Tela.

2. llupkynsuust BEKTOpa MarHUTHOM MHAYKLIHMH. 3aKOH MOJHOTO TOKA.

BapuanT 12

1. Cunsbl ynpyroctu. 3akoH ['yka.

2. 3akoH anekTpoMarauTHoi unaykuu dapaznes. [Ipasuno Jlenua.

Bapuanr 13

1. Cunbl Tpenus. Buapl TpeHust.

2. SIBnenue camouHayKIud. UHaykTuBHOCTD. B3auMHuas unaykius. Tpancdopmarop.

BapuanT 14

1. MOMEHT UMITyJIbca MaTepHaIbHOM TOUKH. MOMEHT CUJIbl. Y paBHEHHE MOMEHTOB.

2. DnexTpoMarHuTHbIe BOMHEL. [1Ikana 371eKTpOMarHUTHBIX BOJIH.

Bapuantl15

1. TBepnoe teno. Bunel nBuxkenuii TBepaoro tena. [lmockoe nBuxeHue.

2. CBeToBbI€ BOJHBI. VIX OCHOBHBIE XapaKTEPUCTUKH.

Bapuanr 16

1. MomeHT nHepuuy. Brrancienue MOMEHTOB HHEPLMU TBEPABIX Tell (HAa IpuMepe TOHKOT'O OHO-
POIHOTO CTEPXKHS MacCcoi M U JUTMHOM |, Bpamaromierocsi OTHOCUTENBHO OCH, MPOXOISIICH Yepes3
€ro IeHTP Macc NepHeHANKYIApHO cTepxHI0). Teopema Ll TeitHepa.

2. Untepdepenuns ceta. CnoxXeHHE IBYX KOTE€PEHTHBIX BOJH. Y CIOBHSI MAKCUMyMa U MUHHUMY-
Ma HHTepEepeHIINH.

Bapuanr 17

1. YcnoBus paBHOBecHs Tena. Buasl paBHOBECHSL.

2. Nntepdepenumonnsie cxembl (ounpusma Openens, Ouzepkano Ppenens). [lpumenenune un-
Tepdepeniuu ceera. Murepdepomerp MaiikeabcoHa.

Bapuantl8

1. JIuauu u TpyOKH TOKa. YpaBHEHUE HEPA3PBHIBHOCTH CTPYHU. Y paBHeHHE bepHyun.

2. Mudpakuus ceeta. [Ipuanun [oiirenca-Openena. Merox Openens.

Bapuanr 19

1. Cunel BHyTpeHHero TpeHusi. Bsaskocts. JlamunapHoe u TypOyneHTHOe Teuenus. YUmucno Peid-
HoJpJca. JIBI)KEHUE Tel B )KUAKOCTAX U ra3ax. @opmyna Ctokca.

2. Iudpakuunonnsie penretk. [IpuMeHeHne TuQpaKIiOHHBIX PEHIETOK.

Bapmuant 20

1. OcHOBHBIE MOHATHS TEPMOJMHAMHUKHU: TEPMOAMHAMUYECKAs CHUCTEMa, TEPMOAMHAMUYECKOE
paBHOBecHe, U30JMpOBaHHas cucteMa. IlapameTpbl TepMOAMHAMUYECKOI'O COCTOSIHUS BELIECTBA:
m,v,u,p,V,T.

2. Tonspuzanus ceera. Bunel nomspusanuu. 3akoH Mamtoca. 3akoH bprocrepa. OnTuuecku ax-
THBHBIE BEIIECTBA.

Bapuanr 21




1. UneanpHbIN ra3. M30X0pHBIA B U30TEPMHUYCCKHi TTporiecchl. I padudeckoe n3o00pakeHHne mpo-
reccoB B koopauHatax p(V), p(T), V(T).

2. 3aKkoHBI OTpaXEeHHU U IpenoMieHus cBeta. [lomHoe BHyTpeHHe oTpaxkeHue. CBeToBoAbl. Bomo-
KOHHasl OITHKA.

BapuanT 22

1. Uneanbhbiii ra3. M300apHsbiii u aauabaTHeIi nporiecchl. [ paduyeckoe nzodpaxxeHue nporeccoB
B koopauHarax p(V), p(T), V(T).

2. JImazpl. OnTudeckas Cuiia JTHH3BL. AOeppaluy JH3.

Bapuanr 23

1. YpaBHEHHE COCTOSIHUS HIEATBLHOTO ra3a (BBIBOM).

2. Crpoenue ria3a. Akkomomanus. Hemocratku onTHdecKoi CUCTEMEI I1a3a U UX yCTpaHEHHE.
BapuanTt 24

1. OcHOBHBIE TOJIOKEHUS] MOJEKYISIPHO-KUHETHUYECKOW TeopuH. VX OMBITHOE MOATBEPKACHHUE.
Bpoynosckoe nsmxenne. OcHoBHble ypaBHeHHsd MKT razos. 3akoH [lansToHa.

2. JIlyma. Mukpockort. XoJ Ty4eil B MUKPOCKOTIE.

BapuanT 25

1. I 3axon TepmoanHamuku. [Ipumenenue | 3axoHa TepMOAMHAMUKHY K U30TPOLIECCaM.

2. TemmoBoe m3mydeHHe. AOCOIIOTHO YepHOE Tello, cepoe Teno. VMcmyckarenbHas W TOTIIOINIA-
TeJbHast CIocoOHOCTH Tena. 3akoH Kupxroda.

Bapuanr 26

1. Tenmmora. TermmoemkocTs raza. Cpasaenue Cp u Cy.

2. 3akon Credana—bonsimana. YnerpaduoneroBas katactpoda. 3akoH cMmemnieHnst Bura. KaH-
TOBAaHHUEC SHCPIUU.

Bapuanr 27

1. II 3akon tepmomuHamuky. TerutoBeie Mamuebl. [ukn Kapro. Koaddumuent momnesnoro mei-
CTBHSL.

2. Buemnnii poroaddext. 3akonsl porodrddexTa. YpaBHeHUue DUHIITEIHHA.

Bapuanr 28

1. Masnenne Jlammaca. CmaumBanne. Kanmmisipaocts. [loBepxHOCcTHOE HaTspkeHHe. CBOOOIHAS
SHEPrHsl MOBEPXHOCTHOTO CIIOS.

2. Moaens atoma TomcoHa. OTBITHL IO PacCESHUIO O-9acTHIl. SnepHas Mmoaens aroMa. [loctyna-
TbI bopa.

Bapmuanr 29

1. DnexTpuueckue 3apsaasl. BzauMoaeicTBre 3MeKTpudIecKux 3apsnoB. 3akon Kymona.

2. CocraB 1 XapaKTEpUCTUKH aTOMHOTO siipa. Macca 1 SHeprus CBSI3M sIpa.

BapuanT 30

1. Dnextpuyeckoe nose. HampspkeHHOCTH aiieKTpruecKoro noss. [IpuHiun cynepno3uiyy mosei.
I'paduueckoe n300pakeHNe MOJICH.

2. PaguoakTHBHOCTH. 3aKOH PaJMOAKTHUBHOTO pacmaia. AKTHUBHOCTh. lcmonb3oBaHue paauo-
HYKJIMAOB B MEAULIUHE.

Bapuanr 31

1. Pabora cun nons. Lupkynsanust BeKTopa HanpsbkeHHOCTH. [loTeHIMaibHbIi XapakTep 3JIeKTpo-
CTaTHYECKOTO TOJIS.

2. Jlozumetpus. Jlo3b1 o0mydeHnsI. MOITHOCTD JTO3BI.

Bapmuanr 32

1. IloreHnnmaneHas 3Heprus B 3neKTpocTatnyeckoM mnose. [loreHnman. PasHOCTs MoTeHIMANOB.
SKBI/IHOTeHHI/IaIIBHBIe TTOBEPXHOCTH.

2. 3ByK, BUIBI 3ByKa. DHU3nueckre XapakTepUCTHKH 3BYKa.

Bapmuanr 33

1. JlamuHapHoe u TypOysieHTHOE TeueHus. Yucno PeiiHonbca.

2. UznyyaTenu u MpUeMHHKH yIIbTpa3Byka. [[paMeHenne ynpTpa3Byka B METUITHE.

Bapuanr 34

1. JIBmkeHue Ten B KUAKOCTAX U razax. @opmyna Ctokca.

2. [Ipumenenue | 3akoHa TEPMOIUHAMHKH K H300apHOMY M TEPMOAMHAMUYECKOMY IPOIIECCaM.
Bapmuanr 35

1. [Togpemuas cuina.

2. Ilpumenenue | 3aKkoHa TepMOJIMHAMUKYU K M30XOpPHOMY U a1a0aTHOMY Ipolieccam.




‘ 3aaHue 1715 oKa3aTells OLlCHUBAHMSI JUCKPUITOPA «Y MEET» ‘ Bun 3aganus




BapuaHT 1
Haiiti mpon3BOAHBIE CIEIYIONTNX (DYHKITHINA:
sinx+cosx 3

a =" o)y =e*

) y sinx—cosx ) y
BapuaHT 2

. 3x%y
HaiiTi yacTHbIe Mpou3BOHBIC QYHKIMH: [ = —
BapuanTt 3
METOJ1 HemocpecTBenHoro unrerpuposanust: [ (x + 1)(x + 2)dx.
BapuanTt 4
Haiitu HeonpeneneHHbIe HHTETPAJIbI, UCIIOIB3YS METO/I 3aMEHBI IEPEMEHHOM:
BapuaHT 5
Haiiti nmponsBogHbIC cneuyroumx (byHKuHI/I:
a) y—tgx+lnx+— 0)y=e x_z.
BapuaHT 6
- C = 72 2
Haiitu yactHbie nmpousBoaHble QyHKIMU: f = 7x°y + y°z + xZ.
Bapuant 7
Haiitu HCOIMPECACICHHBIC HWHTCIpaJibl, HWCIOJIB3Yysd METOJ HEMOCPCACTBECHHOI'O HWHTCIPUPOBAHUA:
fx +Vx +3
BapnaHT 8
x
Haiit HeonpeeneHHble HHTETPallbl, UCIIOJb3YS METOJL 3aMEHBI IEPEMEHHOM: fm dx.
BapuaHT 9
HaiiTi mpon3BoHbIE CIEAYIONIMX (YHKITHIA:
, e*

a = sinxinx; 0)y=—.

) Yy , )Y =3

Bapuant 10

2
Haiiti 9acTHBIC TPOU3BOAHBIE PYHKIUH: [ = % + xy.
BapmuanT 11

Hatitn HCOIPECACICHHBIC HWHTCIPAJIbl, HUCIOJIB3YySA MCETOJ HCIMOCPCACTBECHHOI'0O HWHTCIPUPOBAHUA:

[ x%(1 + 2x)dx.

Bapuanr 12
3

Haiitu HeonpeneneHHbIe HHTETPaibl, UCIOJb3YSl METO/I 3aMEHBI IEPEMEHHOM: f (x + 1)2dx.
Bapuanrt 13
Haiitu mpousBoHbIE Clieqyromux QyHKITHI:

_ 4 . _ ,Sinx
a) y_x2+11 6)y—€ .
Bapuanr 14

Haiiti 9acTHbIe TPOU3BOAHBIE PYHKIUH: [ = 32—/ — zx3,
Bapmuant 15

Hatitn HCOIMPCACICHHLIC HWHTCIPAJIbl, HUCIOJIB3YySA MCETOJ HCIMOCPCACTBCHHOI'O HWHTCIPUPOBAHUA!

[(4x3 + 4x — 3)dx.

Bapuanr 16
Haiitn HeonpemeIeHHbBIC HHTETPAJIBI, UCIIONB3YS: METO/ 3aMEHBI IIEPEMEHHOI: f m.
Bapuant 17
Haiit mpon3BOAHBIE CIIEIYIONTNX (DYHKITHIA:
1
a) y——x 6) y = Vxinx.
BapnaHT 18
Haiiti yacTHbIe pou3BoaAHbIe pyHKIMH: f = Zy + zx7Y.
BapuanTt 19

Haiitu HCOIPEACICHHBIC HWHTCIpalibl, HUCIIOJIB3Yysd METOJ HEIIOCPEIACTBCHHOI'0O HHTCIPUPOBAHUA:

[(3x? — sinx)dx.
Bapuant 20

o o sinx
Haiitn HEOIPEACIICHHBIC MHTETPAJIbI, UCIIOJIB3Ys METOA 3aMCHBI IICPEMEHHOMU f cosZx

BapuanTt 21
Haiiti mpon3BOAHBIE CIIEIYIONTNX (DYHKITHINA:

a) y=4x3+3x —+x; 6) y = xe*

IIPaKTUYECKUN




Bapuanr 22

. 7x3y2
Haiitu yactable npousBogHble GpyHkmmu: f = Zy .
BapuasnT 23
Haiitn HeompeneneHHbIE HWHTErpajibl, HCIOJB3YS METOJA HENOCPEICTBEHHOIO0 HHTETPHPOBAHUS:
f sin2x
sinx
Bapuanr 24
HaiiTn Heonpe ieIeHHbIE HHTETPAJIbI, KCMIOJIb3Ysl METO]] 3aMeHBI TlepemenHoit: [ e?*+3dx.
Bapuanr 25
Haiiti mponsBogHbIe crieqytonux QyHKITHI:
sinx+Inx 2 x
a =—; O)y=-+-.
) sinx—Inx’ )y x + 2
BapuaHT 26
N 3
Haiitu yactabie npon3BoaHble GyHKUUU: f = xzi .

Bapuanr 27

Haiitn HeompeneneHHBIE HHTErPaibl, HCIONB3YS METOJ] HEMOCPEICTBEHHOIO HWHTETPHUPOBAHUS:

[(3x?% + 2x — 1)dx.

BapuaHT 28
HaiiTi Heonpe ie/IeHHble HHTErPaibl, HCTIONb3Ys METOl 3aMEHBI IepeMeHHoi: [ sin®xcosxdx.
Bapuanrt 29
HaiiTi mpon3BoHbIE CIEAYIONIMX (YHKIIHIA:
x+cosx, vVx
a y= sinx—x’ 0y = x2+1°
Bapuant 30
Haiitu yactHble npousBoaHble Qynkiuu: f = 3xy — 2x2z.
Bapmuant 31

Haiitu HeompeneneHHblE WHTErpaibl, HCIOJB3Ys METOA HEMOCPEICTBEHHONO HHTETPUPOBAHUSL:

2Xx X o
e“*+ersinx
el

ex
Bapuant 32
HaiiTi Heonpe/ieleHHbIE MHTETPaJIbl, HCTIONB3Ys METO/I 3aMeHbI lepeMeHHoit: [ sin5xdx.
Bapuanrt 33
Haiitu mpousBoHbIE Clieqytomux QyHKITHI:
2x2+1
a) y=tgx—ctgx, 0)y= %
Bapuant 34
Haiitu yacTHble npousBoaHble Qynkiuu: f = yz3 — yx2,
Bapuant 35

Haiitn HCOIPECACICHHBIC HWHTCIPAJIbl, HUCIOJIB3YySA MCETOJ HCIMOCPCACTBECHHOI'O HWHTCIPUPOBAHUA:

2
x“+2x+3
f—3 dx
X

BaI[aHI/Ie JJId TIOKA3aTCJid ONCHUBAHWA JUCKPHUIITOPA «BJ’I&I{GGT»

Bun 3amanus

OT14eTnl N0 JIA0OPaTOPHBLIM padoTam:

«OrmpeneneHue TONMUHBI YEIOBEYECKOTO BOJIOCA C TIOMOIIBIO MUKPOMETPa»
«Omnpenenenne KodHPUIIMEHTOB TPEHUS KAUSCHUS U TPEHHSI CKOJIBKECHHSI METOJIOM HAKJIOH-
HOTO MasTHUKAY;

«OrnpeneneHue TUAIEKTPUIECKUX MPOHUIIAEMOCTEH BEIIECTBY;

«3yueHue sIBICHUS MOJIIPU3ALINN CBETa.

MPAKTUYECKUI




