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PABOYAA TIPOrPAMMA JUCHUIIVIMHBI (MOAYJIA)

MaTreMaTu4ecKUi aHAIU3

YpoBeHb BbICLIET0 00pa30BaHMA:
CneyuaaurteT

HanpagBsieHMe NOAroTOBKH (CNenuaabHOCTh):

04.05.01 dyngameHTa/ibHAsA U IPUKJIAJHASA XMUMUS

HanpassienHocts (npo¢guias) OIOII:

AHasiuThYecKas XuMus, buooprannyeckast XuMus, BICOKOMOJIEKYISIpHbIE
coequHeHnus, KosonHasa xumus, JlazepHas xumus, MegUIIMHCKast XMMUSI U TOHKUU
opraHuyeckui cuHte3, HaHobuomaTtepuasibl U HQHOOMOTEXHOJIOTUH,
Heopranuueckas xumus, Heprexumus, Opranudeckasi XuMus, Pagroxumus,
®usuveckasa xumusi, PyHaMeHTaJbHasA U NPUKJIaAHAsA SH3UMOJIOTHSA, XUMUS
VIOHHBIX U MOJIEKYJIIPHBIX CUCTeM, XMMHU4YeCKasi KHHETUKA, XUMUS BBICOKUX SHEPTUH,
X¥MMUA U TEXHOJIOTUA BellleCTB U MaTepUuasioB, XMMUS TBEPAOrO0 TeJa,
JJIeKTPOXUMHUA

dopma o6yyeHus:

O4YHad

Pabouas nporpaMMa paccMoTpeHa ¥ 006peHa
Y4eb6HO-MeTOAUYECKOM KOMUCCUEN paKyIbTeTa
(npotokos Ne7 ot 07.07.2021)

MockBa 2021



Paboyaa nporpaMma JUCLUIJIMHBI pa3paboTaHa B COOTBETCTBUU C CaMOCTOSITEJbHO YCTa-
HOBJIeHHbIM MI'Y o6pa3oBaTesbHbIM cTaHgapToM (OC MIY) ana peannsyeMblXx OCHOBHBIX
npodeccuoHaIbHbIX 06pa30BaTebHbIX IPOTPAMM BbICLIETO 06PAa30BaHUSA M0 HAMPaBJIEHUIO
noAarotoBku / crneuuanabHocTu 04.05.01 «®PyHgaMeHTasbHass UM TNpPUKJAAJHAS XUMUS»
(mporpaMMa cnenuaauTeTa), yrBepxKaeHHoro npukasom MI'Y ot 29 gekabps 2018 ro- ga Ne

1770 (c usmeHeHusMu no npukaly N2 1109 ot 11.09.2019).

l'op (rogbl) npreMa Ha o6ydyenue 2019/2020, 2020/2021, 2021/2022



1. MecTo aucuunaussl (Moayss) B ctpyktype OOIl: BapuaTuBHas yactb OOII, 610k MEH.

2. [lnanupyemble pe3ybTaThl 00y4YeHUs N0 JUCLUIIMHE (MOAYJII0), COOTHECEHHBIE C IVIAaHUPYEeMbIMU pe3yJibTaTaMK 0OCBOeHHs 06pa3oBaTe/IbHON
nporpaMMbl (KOMIIETEHIIUSIMU BbIMYCKHUKOB). COOTBETCTBUE pe3ybTAaTOB 00y4yeHuUs 1o gaHHoMy ajieMeHTy OIIOII pesysnbTatam ocBoenus OITOII
(B dopme koMmneTeHIus — 3YB) ykazaHo B O61eit xapakTepuctruke OIOIL.

KomMme-
TeHIUA

WHANKaTOPbI JOCTUKEHUA

IlnaHupyeMble pe3y/ibTaTbl 06y4YeHHU N0 JMCLU-
nJiiHe (MOAyJI0)

OIIK-4.C. Crioco6eH co37aBaTb MaTeMa-
THUYECKHEe MO/ie/ 1 PodeCcCUOHATbHBIX
3a/lay, YYUTHIBATb OTPAaHHUYEHUS U TPAHU-
I[bl TPUMEHUMOCTH MO/JIeJIel, UHTepIpe-
THUPOBATh MOJYYeHHbIe MaTEMAaTHYECKUE
pe3yJibTaThbl

OIIK-4.C.1 [IpeiaraeT MaTeMaTHYEeCKHUE U
(nnu) dpusrnyeckue MOAENU XUMUYECKUX
IpOLEeCCOB

3HaTh: OCHOBHbIE MOHATUS U T€opeMbl MAaTE€MaATH-
YE€CKOTI'0O aHaJ/JIn3a

YmeTh: pemaThb 3a4a4Y MAaTEMATHYI€CKOI'O aHAJIN34,
HCITIOJIb3YAd 3TH OCHOBHbIE ITIOHATHUA;

OIIK-4.C.2 'paMOTHO UHTepIpPEeTUPYET Ma-
TeMaTH4YeCKHe pe3ysbTaThl pacyeTa Xapak-
TEPUCTUK (CBOMCTB, MapaMeTPOB) XUMHUYE-
CKUX 00'bEKTOB

BaageTts: annapatoM gudpepeHIIHalbHOTO U UHTe-
TPaIbHOrO UCYUCAeHUS PYHKIUM OJJHOW U HECKOJIbKUX
nepeMeHHbIX

OIIK-6.C. CnocobeH MCcHo/1b30BaTh B MPO-
deccuoHaNbHON [1eSITEJIBHOCTH TEOpPEeTHU-
yecKMe 3HaHUA U NpaKTHYeCcKHe HaBbIKU
pelleHUs] MaTeMaTHYECKUX U PU3UYECKUX
3aja4

OIIK-6.C.1. Ucnonb3yeT 6a30Bble 3HAHUS B
o6s1acT¥ MaTeMaTUKH U GU3UKU NIPU MJIaHU-
pPOBaHHUM pabOT XMMHUYECKOHN HallpaBJIeHHO-
CTH

HMeTh ONBIT pelleHUs THUINOBBIX MaTeMaTHU4YeCKHUX
3aJlay, B TOM 4HCJie, UMUTUPYIOIIUX peasibHble Mpo-
06/1eMbl, C KOTOPbIMHM HNPUXOAUTCHA CTAJKHUBATHCA B
NpaKTHKe XUMUYECKHX UCCIeJO0BaHUN

3. 06'beM AUCHUIIMHBI (MOAYJIS) cOCTaB/sieT 16 3a4eTHbBIX eJUHUL], BCET0 576 4acoB, U3 KOTOPbIX 366 4aCOB COCTABJISIET KOHTAaKTHas paboTa
CTyJZleHTa c npenojasaTeseM (180 yacoB 3aHATUSA JIEKLIMOHHOTO THNA, 162 Yaca 3aHATUS CEMUHAPCKOTO0 THUIIA, 8 YacOB - FPyNIOBble KOHCY/IbTa-
1M, 16 4acoB - MPOMEXKYTOYHBIA KOHTPOJIb yclieBaeMoCTH), 210 4acoB cOCTaBJ/sIET CAaMOCTOSITe/IbHAsA paboTa CTyJeHTa.

4. BxogHble Tpe60BaHUA /11 0CBOEHUS JUCLHUIIMHBI (MOAYJISA), IpeBapUTebHbIe YCIOBHUS.
Ob6yuarouuiics AoKeH 3HaTh: MaTEMAaTUKY B 06'beMe CpeiHEN IIKOJIbI.

5. CopeprkaHue AUCLUIIMHBI (MOAYJS), CTPYKTYPUPOBAHHOE [0 TEMaM.

HaumeHoBaHHe U KpaTKoOe€ CO-
JiepKaHue pa3/esioB U TEM JMC-
IUIVIMHBI (MOAyJ/is), popMa npo-
Me>KYyTOYHOM aTTeCTaluu

Bcero
(4acsi)

B ToM yuciie

N3 HUX

KoHTakTHas pa6oTa (pa6oTa Bo B3aMMO/AECTBHH C mpe-
nojaBaTeJsieM), Yachl

CamocTosTe/IbHas pa-
60Ta 00y4awLLerocs,
4achbl, U3 HUX




, ~ Y4ye6HBIE Bcero Bcero

& ° = 3aHATHUS, x =

g 5 o HaIpaBJieH- E °

< A ) @

z = S v HbI€ Ha PO g S

o o 5 o BeJleHue Te- 5 =9

S o5 z T g = @

e = 2 £ | xymero A a

v o v S 3 | koHTposs = <

= ) A > e 5 =

x % @ S o | ey T oS o

= JE_ |8 |is T

= Jfg |5 | FY | rounoim - -

T == 2 é z TOYHOM aT- = S =

;M = M B ~ X TecTal U (*) Mm m B
BBesieHuMe B aHa/IM3 U TeOpHUA JleN- 23 10 8 18 5
CTBUTEJIbHBIX YU CEJI
TeOpUs NpeJiesioB, HENPePbIBHOCTD 50 22 18 40 10
OYHKIIMM OTHOM NTepeMeHHOU
JAuddepeHnnanbHOe UCUUCTEHUE 64 24 30 54 10
byHKIMM 0IHOW TepeMeHHOU
HeonpenenéHHbIM HHTErpas 15 6 6 12 3
OnpeneséHHBIA UHTETpal 26 16 4 20 6
HecobcTBeHHbIE UHTeETpaibl 17 6 8 14 3
JuddepeHnasibHOE UCUHCTIEHUE 46 22 14 36 10
GYHKIMH MHOTUX TepeMeHHbIX
YucioBble psAAbI 19 8 6 14 5
@yHKUMOHA/TbHbIE PSIJbI 15 6 6 12 3




CreneHHble pAAbI 16 4 6 10 6
JuddepeHnnasibHble ypaBHEHUS 23 8 10 18 5
JluneitHble fudpdepeHLIMaNTbHBIE )8 12 10 22 6
ypaBHEHUs

JIBOMHOW U TPOMHOM UHTErpasibl 19 6 10 16 3
KpuBoJ/IMHENHbIE Y IOBEPXHOCTHBIE 50 22 18 40 10
VHTerpaJbl

JJieMeHThI TEOPUHU MOJIS 21 8 8 16 5
[IpoMexxyTO4YHas aTTecTalUs IK3d- 144 8 16 24 120
MeH, 3a4yem

HToro 576 180 162 8 16 366 210

(*) Teky1Mii KOHTPOJIb YCIIEBAEMOCTHU OCYIIECTBJISIETCS B paMKaX 3aHATUN CEMUHApPCKOT0 TUIa

6. 06pa3oBaTe/IbHbIE TEXHOJIOTUM:
-UCIO0JIb30BaHUe CPeJCTB JUCTAHLMOHHOIO CONPOBOX/EHHUA y4eOHOro NpolLecca;
-penojiaBaHve JUCLUILJINH B GOpMe aBTOPCKUX KYpPCOB 10 IporpaMMaM, COCTaBJ€eHHbIM Ha OCHOBe pe3yJIbTaTOB UCCJeZJ0BaHUM HAayYHbIX
ko MI'Y.

7. Y4e6HO-MeTOAuYEeCKHEe MaTepHaJibl AJIsl CAMOCTOSTEJbHOM Pa6oThl O AUCHUIIMHE (MOAYJII0):

Kypc o6ecneyeH 3J1eKTPOHHBIMU KOHCIIEKTAMMU JIEKITUH, IOCTYVIIHBIMU Ha caliTe GaKyabTeTa

http://www.chem.msu.su/rus/teaching/chirskii /welcome.html

B nporniecce caMocTOsAATE/IbHOU pabOoThl JOKHBI GOPMHUPOBATHCS CAaMOCTOSATEIbHOCTh MbIIIJIEHUS, CHOCOOHOCTH K CAaMO0OPa30BaHHIO U CaMOCO-
BEPLIEHCTBOBAHHUIO, YMEHHS 10 IPHMEHEHHUI0 CTaHAAPTHBIX NOJX0/10B pellleHUs1 MaTeMaTU4YeCKUX 3a/]a4 K peaibHbIM po6JyieMaM XUMUMU.

IIpuMepsbl JOMAITHUX 3aJaHU

1 cemecTp



1
1. BBbIYMCIUTD Ipejiet: lim(l + sin x)A
x—0

1
2. HccnepoBaThb Ha HENPepPbIBHOCTb QYHKIUIO: ) = eA“.

N

3. Beruncautb npousBogHyto yHkuuu: y = x¥" + arctg(In x) + In(arctgx).

4. HanucaTb ypaBHeHHe KacaTeJbHOH ¥ HOPMaJ K KpUBO# y = x° + 2x° — 4x — 3 B Touke (—2;5).

8

xVx®’ -4

5. IoctpouTts rpadpuk GyHKIUU: ) =

2 cemecTp

Iln xdx

1. Ha#iTu uHTerpan
i

ko
J; (sint)?dt

2 BblYMCAUTB UHTErpa
" xdx
3 HccnepoBaThb CXOAMMOCTb UHTETpaIa J; Vx5 +1
4 Haittu dE*%)
5 HaiiTu skcTpeMyMbl GyHKIuM Z = e*7¥ (x* - 2y7)
6 HaiiTu akcTpeMyM QYHKLUU Z = X + 2¥ 1pu ycIoBUM X~ +Y* =5
3 cemecTp
’ 1|:11"1= T !

1. CxopuTcs 1y pAf n=r n ?

D e sin—
2. CXOoOUTCA JIM pAL, n=1 vin ?

P (4n —3)2

3. HaiiTu o6s1acTh CXOUMOCTH psijia
4. Pa3/IoUTb ¥X B psf 110 CTeneHsaM ¥ — 4
5. PaznoxuTs B psag Pypbe B UHTEpBaJie (—m,m) ¢yHKIMIO Sinax,
6. PewUTb ypaBHeHHe XV + V= €*



7. YkasaTb BUJ YaCTHOTO pelleHus ypaBHeHus ¥ +2V +y = e**

4 cemecTp

’a=—x=— rzdxdy 2
L. BoraucauThb JL ) ) rae D - orpannuena kpusoi (X* +V?) = a*(x*-y?)x = 0.
2.BBIYMCIUTD 06bEM TeJa, OrpaHHIeHHOr0 0BEPXHOCTSMH, 3aaHHbIMH ypaBHenusamu:Z =X +V.Z =xy.x+y =1,x =0,y = 0.

fr arX— xz f4r2—x2—}=’2 d
X [ Z

3.Ilpeo6pa3oBaTh UHTErpaAJ . Jarx— xr

K OUWJIMHAPHWUYECKHNUM KOOpAWHATAM U BbIYUCJ/INTD.

4. BbIYUCIUTD L}’zdg , rae C:x =alt —sint).y =al -cost), 0 <t < am.

—z)dx + @z —x)dy + (x - y)dz,

5.BBbIYUCIUTD L{}f rpe X = acost,y = asint,z=>bt,0 =t < 2m.

. 213.0
6.HaiiTi momab, orpaHuyenHyio kpupoii: X = alcost’,y = a(sint)>" <t < 2m.
1zdyadz + xzdzadx + xydxady,

7. BLIYUCIUTD J];?} yaaz+ AGX + XyOXal)

rae S — BHewnHss CTOPOHA TeTpas/pa, OrPAaHUYEHHOTO
wiockoctamu X = 0.y =0.z=0x+y +z =qa.

8. BbiuuciuTh
f_{}r +z)dx + @+ 0dy + (x + y)dz,

rae C — OKPY’>KHOCTb:
+viszi=at,x+y+z=0.

9. MmeeT i1 moTeHIMaN BEKTOPHOE ToJe:
F=vyziszxj+xyk?



JluTepaTypa Ass yriy6JieHHON oA OTOBKU:

1. B.A.WnbuH, B.A. CapoBuuuuii, b.X. Cenz0B. MaTeMaTuyeckui ananus, T.1,2.M.: U3a. Mock.yH-Ta, 1985
['U. Apxunos, B.A. CagoBanuuii, B.H. Yy6apukos. Jlekyuu o MatTeMaTu4ecKkomy aHaausy. M.: Beicmias mkosa, 2000.
B.I'. Ckareukuy, [I.B. CBupuzgoB, B.U. AmkuH. MaTeMaTudeckre metozbl B xuMuu. MH.: TeTpacuctemc, 2006.-368 c.
A.H. Ko3ko u ap. MaTeMaTHh4ecKre METO/bl pellleHUs XMMHUYeCKUX 3aa4.-M.: «AkageMusa».-2013.-367 c.
CrenanoB B.B. Kypc nuddepennuanbubix ypaBHeHUH.-M.:YPCC.2006.

v W
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6. W.M. baBpuH. KpaTkui Kypc Beicuieit MaTeMaTUKU.M.: @uamataut.- 2003.-327c.
7. B.ILJlemugoBudy, B.Il. Mogenos. /ludpdepenuunanbubie ypaBHeHus. C.I16.: UBan ®énopos.-2003.

8. PecypcHoe obecneyeHnue:
e [lepeueHb OCHOBHOM M BCIIOMOTaTe/JIbHOM Y4eOHOW JINTEPATYPhI KO BCEMY KYpCY

Co Bcex kKoMnbloTepoB MI'Y opraHu3oBaH JOCTYM K MOJHBIM TEKCTAM Hay4YHbIX )KyPHaJIOB U KHUT Ha PYCCKOM U MHOCTPAHHBIX A3bIKax. JlocTyn oT-
KpbIT N0 IP-azpecam, JIoruH U napoJib He TpebyoTcs: http://nbmgu.ru/

OcHOBHas MTEpaTypa

1. B.HU.Tlaspusnos, O.H. Makapos, B.I. Yupckuil. Mamemamuueckuti aHaaus. M.: «Akademusi».-2013.-336 c.
2. ®uxrtenroubl ['M. OcHOoBBI MaTeMaTH4ecKoro aHaau3sa . T1, T.2. Usganus 1999, 2001, 2002 rr. U3gaTenbcTBo Jlanb. 2020.
3. Jemujgouu B.I1. CoopHUK 33/1a4 U yIpa>XHEHUU 110 MaTeMaTU4eckoMy aHanusy. U3ganusa 1990, 2005 u 2018 rr.

JloMOJTHUTE/IbHASA JINTEpaTypa

1. Kyapssues JI.[l. KpaTkuli Kypc MaTeMaTU4YeCcKOro aHaiu3a, T.1,2. U3pganusa 1998, 2002, 2005.

2. Kygapsasues JI.ZI. Kypc maTemaTuyeckoro aHanusa, T.1,2. Usganua 2003 u 2014 rr.

3. PoionukoB A.K. HauasibHble NOHATHS MaTeMaTU4ecKoro aHanusa. 2003

4. Tycak A.A. CipaBo4YHOe ITOCOOHE K pellleH!I0 3a/jayu: MaTeMaTuyeckuid aHaiu3 U JuddepeHnjaibHble ypaBHeHUs1. 1998

9. fI3bIK IpenoaBaHUs — pyCCKUU

10. [IpenogaBaTtenu: a.¢.-M.H., npodeccop Ynpckuit Bragumup I'puropbeBuy, vg.chirskij@mpgu.su, +7 (499) 264-38-09
K.$.-M.H., fonieHT MakapoB l0puit HukosnaeBuy

®OoHABI OLLEHOYHBIX CPEJCTB, HEO6X0AUMbIe€ JJisl OLLeHKHU Pe3y/IbTATOB 00y4YeHUA

O6pa3sLbl OLEHOYHBIX CPE/CTB JIJI TeKYLero KOHTPOJIA YCBOEHUA MaTeprasia U IPOMeXyTOYHOH aTTeCTalUM - 3K3aMeHa. Ha ak3amMeHe npose-
psAeTcs AOCTHXKeHUe pe3y/IbTaTOB 00y4eHUs], IepeYUCTIeHHBbIX B 2.



IIpuMepHBIi CHUCOK BONPOCOB /JJ1s NPOBeJAeHMs TEKYIeld aTTeCTalMH.

1 cemecTp.
Pasnen «BBesieHe B aHa/IU3» - TOCTPOEHUE ICKU30B rpaPprKOB PYHKILUH.
Pasgen «Ilpeses 1 HenmpepbIBHOCTD» - BEIYMC/IEHHE NIPe/e/I0B 0C/IeL0BaTeIbHOCTH, QYHKIMH, UCcCleloBaHHe QYHKIMKA HAa HENTPEePbIBHOCTD.

Pazgen « JupdpepeHipanbHoe UcUUCIeHHe QYHKIIMNA OJHOW epeMeHHOU» - BbIUMCIeHHe TPOU3BO/HbIX, TUdepeHI[HaNTOB, BHIYUCIEHHUE TTpe-
JleJIOB 10 npaBuJy JlonuTass U ¢ ucnoJib3oBaHueM ¢popmyJibl Telsopa, nocTpoeHre rpadukoB GYHKLUHN C HCCeJOBAaHUEM, pellleHhe paKTuye-
CKMX33/1a4 Ha 3KCTPEMYM.

2 cemecTp.

Pazzen «HeonpezneéHHBIN UHTErpasl» - BBIYMCIEHWE HeoNpeie/IEHHbIX MHTErpaJioB, UCN0Jb3ys TabJUYHble UHTErpaJibl, CBeJleHHue K UHTerpaay
OT palMOHaJbHOW QYHKLUH, METO/bl 3aMeHbI IepeMeHHON U UHTEerpUPOBAHUSA 110 YaCTAM.

Paznen «OnpesieI€HHBIM HHTErpaJ/i»- BbIYKCIEHHEe ONpe/ie/IEHHbIX UHTEerpaJoB U NPpUKIaJHbIX 33/1a4, CBOAAILMXCA K UHTErpasy.
Pasznen «Heco6cTBeHHBINM HHTETpaJ» - BBIYMCIEHUE HeCOOCTBEHHBIX MHTETPaJIOB U YCTaHOBJIEHHE UX CXOAUMOCTH.

Pazzen « PyHKIMM HECKOJIbKUX ITIepeMeHHbIX»-BbIYMC/IeHH e YaCTHBIX IPOU3BOAHBIX, AU depeHiranoB. UccienoBaHre QYHKIUMKA Ha 3KCTPEMYM.
BblurcieHMe NIPOXU3BOAHBIX HESIBHO 3aJaHHBIX QYHKIMH U YCI0OBHBIX 9KCTPEMYMOB.

3 cemecTp
Pazpnen «HucaoBble psigbi»- KCCIeJ0BaHUE CXOAUMOCTH psi/ia, MCCle0Ba-
HUe psAZia Ha abCOJIIOTHYIO UJIH YCIOBHYI0 CXOUMOCTb.

Pazpnen «PyHKIMOHAbHBIE PSAAbI» - UCCAEJOBAHHE PABHOMEPHOHN CXOAUMOCTH QYHKIIMOHANbHOM NOCAel0BaTeAbHOCTH, psijia. HaxoxaeHue
CyMM ps0B. Paznoxkenue ¢pyHKuui B psajg Oypnbe.

Pa3,aeJ1 «CTeneHHbIe pAAbI»- ollpeaeJieHrne pagruyca u o6J1acTH CXOAWMOCTH CTEIIEHHOTI'0 pAda. PasnoxeHusa CIJYHKL[HI;’I B CTEIIEHHbIE€ PAADI. Haxox-
AeHrue CyMM pA40B.

Pazzen «/lupdepeHnnanbHble ypaBHEHUA»- pellieHUe YPaBHEHUH C pa3/iesIloMMUCA IepeMeHHbIMY, OJHOPOJHbIX yPaBHEHUH, TMHEHHbIXyPaB-
HeHUl. [loHM>KeHMe nops/Ka ypaBHeHUA. JInHeliHble ypaBHeHUs. JIMHellHble ypaBHEHHUS C IOCTOAHHBIMU KO3pPUIeHTaMHU.

4 cemecTp

Pazpen «/IBOMHOM U TPOHHOUM UHTErpasibl» - paCCTAHOBKA Mpe/ieJI0B MUHTETPUPOBAHUS, HCII0JIb30BaHHUE MOJISIPHBIX, IUJIUHAPUYECKUX U chepu-
YeCKHX KOOPAUHAT NPU BbIYUCIEHUN HHTETPAJIOB.
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Paznen «KpuBosiMHEeHHbIE U TOBEPXHOCTHbBIE HHTErPaJIbl» - BbIUUCIEHUE KPUBOJMHENHBIX HHTETPAJIOB IIEPBOTO U BTOPOTO THUIIA, UCIT0JIb30BAHHE
dopmy.ibl [prHa. BeruucieHMe NOBEPXHOCTHBIX MHTErPaJIoB IEPBOro U BTOporo Tuna. McnosibzoBanue ¢popmy Octporpagckoro u CTokca.

Pazzen «3eMeHTbl TEOPHHU MOJISI» - BBIUUCIEHUE TPA/JUEHTOB, IUBEPTEHIUH, TOTOKOB, UUPKYJSALUN B 3a/jla4yaX, CBI3aHHbIX C TeOpUEH MOoJIS.

[IpuMepHbIA NepeyeHb 3a4a4 K 3a4éTy: 1 cemecTp

1
1 BBIYMCAUTD peen: lim(l + arcsin 2x) K,
x—0

a, npu x=0,

1—¢"
log,(1+5x%)°
+ In(arctgx) .

2 HccnepoBaTb HAa HEMPEPBIBHOCTb PYHKIUIO:
npu x #0.

sinx

Bbr4McaUTB NPOM3BOAHYI0 QYHKLUU: Y = X

y y 3 2
4 HanwucaTb ypaBHEHHe KacaTeJbHOU U HOPMaJiu K KpuBod ) = 2x" + 3x” —4x — 6 B Touke (—1;—1).

Inx
5 TIloctpouTth rpadpuk GyHKIUU: ) = ——
Jx

I[IpuMepHBINA NepeyeHsb 3a4a4 K 3a4éTy 3 ceMecTp

o1
Sll:l—=
1. CxomuTcs v pafl n=1 n=o

) lon
{._1)11_
2. CXoAuTCe JIU pAf, =1 n o9

Y 2°sinct
3?!

n=1

3. HaiTu 06/1acTh CXOAUMOCTH psijia

4. Pa3oxuTb € B psJ IO cTeneHam X +2

5. Pazsioxuthb B psig Pypbe B unTepBae (—,m) pyHkiuio ¥=.
6. PemuTb ypaBHeHUE y+ E}E = .

7.

YKa3aTh BU/| YaCTHOTO pellleHnsl ypaBHeHus V' — 4y = xe*,

11
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Bonpocsl 3k3ameHa 1 cemectp

MHoecTBa ¥ onepaliuy HaJ, HUMH.

JlekapTOBO NNpou3BeeHUE MHOXKECTB, OUHApHbIE OTHOLIEHHS.

OToGpaXkeHHUs1 U UX CBOMCTBA.

MHOKeCTBO 1€CTBUTENbHBIX YHCEJ. AKCMOMA OT/I€JTUMOCTH.

BepxHue u H>kHUE rpaHu. CTATMBawIIMecs OTPE3KHU.

[IpenenbHbIe TOUYKH.

[Ipub>KEHHBbIE BBIYUCEHUS.

[Ipesen nocyiefoBaTeIbHOCTH. BeCKOHEYHO MaJible MOC/Ae[0BaTe/bHOCTU. ApudMeTHUECKUEe CBOMCTBA IpeeJa.

9. IlpenenbHbIM epexo[ B HepaBeHCTBaX. [Ipesies1 MOHOTOHHOM OrpaHUYE€HHOU NOC/Ie[0BaTEeTbHOCTH.

10.Ywucuo €.

11. Kputepui Kowu cyiiecTBoBaHUS Npejiesia NocaeA0BaTeJbHOCTH.

12. HenpepbIBHOCTb PyHKLMU. CBOMCTBA HEMPEPBIBHBIX QYHKIUH.

13. Onpenenenue npenena GyHKIUH, apuPpMeTHUECKHE CBONCTBA Npeseia, pese/bHbIH epexo/, B HepaBeHCTBaX.
fim 12

14. Beluucienue “° X

15.Ipesies1 MOHOTOHHOM orpaHUYeHHOU GyHKLIMHU. HenpepbIBHOCTD 3/1eMeHTapHbIX QYHKIUH.

X_ /l_
.mln(1+x),1ima l,lim(l+x) 1

NN

li
16.Cumsoubl %O . Boluncnenune npegenop 0 x 00 x w0 x

17.IpoMexxyTOUHbIE 3HaYeHHS HENIPpepbIBHOM Ha OTpe3Ke QYyHKIHH.

18. OrpaHMYeHHOCTb HENPEPBIBHOU Ha 0Tpe3Ke GYHKIUU.

19. PaBHOMepHas HenpepbIBHOCTb. Teopema KaHTopa.

20. IIpousBopHas, eé ecTeCTBEHHOHAY4YHbIM CMBIC/I U OCHOBHBIE CBOMCTBA.
21.IlpousBoHbIEe 3/1eMeHTApPHbIX QYHKIUM, 00paTHOU PYHKILIUHY, CI0)KHON QYHKIIMU, TapaMeTPUUYeCKH 3a/JaHHON QYHKIIUU.
22. luddepennuan. UHBapruaHTHOCTb GOpMBI epBoro aAuddepeHipaia.

23. [IpousBoaHble U AuddepeHIManbl BbICUIMX OPSKOB.

24. Teopembl ®epmMa, Posisa. Heob6xoaumble yc10BUs 9KCTPEMyMa.

25. Teopempsl Jlarpanxka u Komu. Kputepuii noctossHCcTBa QyHKIIMU HA OTPe3Ke.

26. ®opmyna Teitsiopa c ocTaTOYHBIM 4eHOM B popMe Jlarpanxa.

27. ®opmyna Teitsiopa c ocTaTOYHBIM 4ieHOM B popme [leaHo.

28. Passnoskerus yukyuii ¢ S0 %-cosx.In(l+.x), 1+

29. IlpaBuaa JlonuTasus.
30 MoHoTOHHOCTb QyHKIHMHU. [loCTaTOUHbBIE YCI0BUSA IKCTpeMyMa QYHKUH.
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31. Beinyk/0CTb rpadprka GyHKLIUU.
32.I'paduk uzotepmnl rasa Ban-gep Baanbca. 'padpuk MexxkmosiekyisipHOro noteHuasna Jlenapa-/»koxca.

Bomnpocsl 3Kk3amMeHa 2 ceMecTp

Heonpeges€HHBIM MHTErpasl ¥ ero OCHOBHbIEe CBOUCTBA. TabsuLa Heonpeie/IEHHbIX UHTETrpaJsoB.
WHTerprupoBaHre pallUOHAIbHbBIX QYHKIUH.

BbumosieKyapHasa peakyus.

VHTerprupoBaHre HEKOTOPBIX UPPALMOHAIBHBIX QYHKIMHA U HEKOTOPBIX TPUTOHOMETPUYECKUX QYHKIMH.
[lnowaae nuockou ¢purypsl. OnpeaeséHHbIA UHTErpaJl.

CyMMmbl Jlap6y ¥ MX CBOUCTBA.

KpuTtepui HHTErpUpyeMoCTH.

WHTerpupyeMocTb MOHOTOHHOM QYHKIMU. UHTerpupyeMoCcTb HepepbIBHON PYHKIMH.

9. CBoMCTBa onpesie/IEHHOrO MHTerpaJsa.

10. UHTerpas c nepeMeHHbIM BEPXHUM IpeJieJIOM.

11. BeiuucsieHue onpejeéHHbIX UHTErpaJioB.

12. [IpunokeHuss UHTerpasa: 06’b€M Teia.

13. [IpuniokeHus UHTerpasa: AJrHa AYyTU KPUBOU U IJIOLA/Ab IOBEPXHOCTH BpalleHUS.

14.: Heco6cTBeHHBIE UHTErpaJibl U 060611eHHe NOHATHA IJI0LAA1 IJI0CKON Gurypbl. CXOAMMOCTb UHTErpaioB

+00 1
J~ dx ¢dx
p° q
X0 )
15. TeopeMbl 0 CpaBHEHHWH /111 HECOOCTBEHHBIX MHTErPAJIOB OT HEOTPHUIATENbHbBIX QYHKIUH.

16. AGCOMIOTHO CXOAALIAECS UHTETPaJibl. YCJIIOBHO CXOAAUIAECS UHTErPaJibl.
17. ®opmyibl IPUOGIMKEHHOTO UHTETPUPOBAHUS.

PN WD

18. [IpocTpaHCcTBO R" MHoxecTBa B HEM.

19. ®yHkuum, oTOOpaKeHUs, UX Npesesibl U HENPEPbIBHOCTb.

20. ludpdepenuupyeMocTb GyHKIUN HECKOTBKUX NepeMeHHbIX. YaCTHbIE IPOU3BO/HBIE.

21. loctaTo4Hble ycaoBUs AuddepeHIUPYyeMOCTH PYHKIUU.

22. ludpdepenuunai. [IporsBogHas cinoxHoU GyHKIUU. UHBapuaHTHOCTb GopMbl epBOro AudpdepeHnuana.
23. KacaTtesibHas JIOCKOCTb.

24. [lpousBogHad 10 HanpasJeHU0. [paiueHT.

25.lpousBoaHble U fuddepeHIrabl BbICIIUX NOPSALKOB.

26. ®opmy.ibl Tensopa.

27.9KcTpeMyMbl QYHKIUH HECKOJbKUX NTepeMeHHbIX.

28. MeTo HAaUMEHBIIUX KBAaJPaTOB. 3
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29. HesiBHasA pyHKLUS.

30. Cuctema HesiBHBIX QyHKIMI(6€e3 10K-Ba)
31. Yc/i10BHBIM 3KCTPEMYM.
32.Pacnpegenenue bosbMaHa.

Bonpocsl 3k3aMmeHa 3 cemecTp

1.
2.

No s W

10.

11

12.

13

14.
15.
16.

17.
18.

Yucnoseie pagbl. Kputepui Komu cxogumoctu. CBOMCTBa CXOAAIIMXCA PAJOB.

Psajbl c HeoTpuUIlaTeJbHBIMU YieHaMu. TeopeMbl cpaBHeHuUs. [Ipusnaku Jlanamb6epa, Komu. [Ipusnak 'aycca (6e3 goka3aTenbCcTBa).
©
XV

WHTerpanbHblil NPU3HAK CXOAUMOCTH. CXOAMMOCTD psja ! .

AbcostoTHas cxogUMOCThb. CBOMCTBA abCOIIOTHO CXOASAIIUXCS PAJOB.

YcnoBHas cxoauMocTh. Teopema JleibHuULA.

PaBHOMepHas cxoAMMOCTb QYHKIMOHAJbHOW NOC/Ae0BaTebHOCTH, psijia. [IpusHak Belepurtpacca.

HenpepbIBHOCTb CyMMbl pABHOMEPHO CXO/SIErocs psi/ia U3 HenpepbIBHbIX QYHKIUH. [lousieHHOe WHTerpupoBaHue U AuddepeHUPOBa-

HUe psAja.

CreneHHble psajbl. Paguyc cxogqumoctu. HenmpepblBHOCThL CyMMBI. [lou/ieHHOe UHTerpupoBaHue U fJuddepeHUpOBaHUE.

PazsioxkeHue 3/1eMeHTapHbIX QYHKIUH B CTEeNEHHbIE PS/bL.

OpToroHasbHble cucTeMbl yHKIUHN. TpuronHomMmetTpudeckue psajbl Pypre. Teopema o cxoauMocTH (6e3 J0K-Ba).

4 —_—
. JuddepennuanbHble ypaBHEHHs I€PBOro NOpsAAKa. YpaBHeHHe » — ), TeopeMa o cyleCTBOBaHHMU U €JMHCTBEHHOCTH pelleHus 3a-

Jaun Koy (6e3 f0k-Ba). YpaBHEHUs C pasessiolMMUCA TepeMeHHbIMY, OAHOPOHble ypaBHeHU . [IpocTeiimive fuddepeHpaibHble

1 lax+by+c
. V= f( kx+1y + m)
ypaBHEHHUs] XUMHUYECKON KHHETHUKH. YpaBHEHUS BUA .

JIuHeiHoe JuddepeHIMaIbHOE ypaBHEHME [1EPBOTo Nops/iKa. YpaBHeHUe bepHyJLiu.

. YpaBHeHUd B OJHBIX AU depeHnManax. YpaBHeHUs], He pa3pelléHHble OTHOCUTE/IbHO IPU3BOLHON. YpaBHeHUe JlarpaHka, ypaBHeHHe

Kinepo.
mn _

Jlupdpepennuanbuble ypaBHeHus "~ ro nopszka. 3agada Ko a4 ypasHenus » VACH USRS . [ToHmxkenue nopsajka auddepeH-
[IMaJIbHOTO YPaBHEHMUS.

Jluneiinble fuddepeHunanibHble ypaBHeHUs !~ ro nopsaka. CBoiicTBa IMHEWMHOIO OAHOPOJHOTO AU depeHIIMaIbHOTO ypaBHeHUs 1~ ro
nopsiAKa.

JluHeliHas 3aBUCUMOCTb QyHKLIUN. OnpenenuTtenb BpoHckoro.

dyHAaMeHTa/IbHAsA CUCTEMA pelleHUH IMHEWHOT0 0HOPOAHOr0 JUddepeHMabHOIO YpaBHeHUa '~ ro nopszka.

JIuHeliHble HEOAHOPOAHbIe JUPdepeHMaNlbHble YpaBHeHUs '~ ro nopsjaka. [[pyHIun cynepnosuuyu peileHUi. MeTos Bapyaluu nocTo-

AHHDbIX.

14
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19. JluneriHoe ogHOpoAHOe AudPepeHIIMa/IbHOE ypaBHEHUEe !~ ro mopsiika ¢ NOCTOSSHHbIMU K03 duieHTaMu. XapaKTepUCTUYECKOE YpaB-
HeHuUe. O6lee pelleHue.

20. MeToz HeonpeeéHHBIX KO3 QUIMEHTOB /11 HAX0X/eHHs YaCTHOTO pellleHHs IMHEMHOT0 HeoAHOPOoAHOTO0 JuddepeHMaTbHOIO YpaB-
HeHUs1 '~ ro mopsiAkKa c HOCTOSIHHbIMU KO3pPULIMeHTaMHU.

Bonpocsl 3k3aMmeHa 4 cemecTp

1. /IBoliHOM UHTerpaJl, ero OCHOBHbIE CBOMCTBA

2. BeruucsieHre ABOMHOTO UHTErpaJja

3. /IBOMHOUM MHTErpaJl B NOJIAPHbIX KOOPAUHATaX. BelyrcieHrue UHTerpaja

+o 2
jo e dx

4. TpoiHOU UHTErpaJl, er0 OCHOBHbIE CBOMCTBA. BpluKc/ieHUe TPOMHOr0 UHTerpasja

5. TpoiiHO¥ MHTerpaJ B UJINHAPUYECKUX U CPepUIeCcKUX KOOpAUHATax

6. KpuBosinHeHbIA UHTErpas 1-ro Tuna

7. KpUBOJIMHEWHBIA UHTETpaJs 2-TO TUNA

8. ®opmyusa 'puHa

9. Ycn0BUA HE3aBUCUMOCTH KPUBOJIMHEWHOTO UHTErpasia OT GOpMbI IIyTH Ha
IJIOCKOCTH

10. [IpusHak nosiHOTrO AU depeHIHala Ha TIJIOCKOCTH

11. Ilynowaib NOBEPXHOCTH, 3alaHHOM IBHBIM YpaBHEHHUEM

12. UHTerpasbl o NOBEPXHOCTHU 1-ro TUNA

13. IByCTOpOHHUE IOBEPXHOCTH

14. UuTerpaJsibl 10 NOBEPXHOCTH 2-TO THUNA

15. ®opmysia Octporpagckoro. E€é BekTopHas 3anUCh

16. ®opmy.ia CTokca. E€ BekTOpHas 3aMuch

17. CkanspHble U BeKTOpHbIe noJis, Onpe/iesieHre U OCHOBHbBIE CBOMCTBa grad, div,
rot, IOTOKa U ¥ [UUPKYJIAL U

18. ConeHouganbHoe noJie. BektopHas Tpy6ka B HEM. [loTeHIIMaIbHOE TTOJIE

I[IpuMepHBIA NepeyeHb 3a4a4 K 3a4éTy: 1 cemecTp
. . _1
hm(l + arcsin Zx) %
6 BpruucauTs npeges: 0 .
a, npu x=0,

y= 1—e"
———-, npu x#0.
log,(1+5x7)

7 HWccnepoBaTh Ha HENPEPbIBHOCTb QYHKIUIO: 15
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sinx

8 BBLIYUCIUTb NPOU3BOAHYIO GYHKIMH: ¥ +In(arctgx)

y=2x"+3x>—4x-6

o o _1. _1
9 HamnucaTb ypaBHeHHe KacaTeJbHON U HOpMaJi K KPUBOU B TOYKeE =L )

Inx

10 I[MocTpouTh rpaduK GyHKIUU: \/;

[IpuMepHBIX epedyeHb 3a/1a4 K 3a4€Ty 3 ceMeCTp

o1
Sll:l—=
8. CxopuTcd v psap, n=1 n=o

Z{i_lju ll:l._ﬂ
mn

9. CxopuTcd JiU psf, ==1 ?

2" sin——
gn
1

n=

10. HaliTu 061acTh CXOAMMOCTH psijia
11. Pa3siokuTh € B psJ| [0 CTeneHsaM X +2
12. Pazioxuth B psig Pypbe B unTepBaue (—7,T) pyukimio =,

S g .3
13.PeLLII/ITbypaBHeHI/Ie} Fap=a

14. YKa3aTb BU/| YaCTHOTO pellleHUs] ypaBHeHus V' — 4y = x%e*

MeToaudeckue MaTepHUuaJibl AJid IIPpOBEACHHUA IpoLueaAyp ON€HUBAHUA PE3YyJ/IbTATOB Oﬁyqul/IH
[llkasia olleHUBaHUS 3HAHUH, YMeHI/Iﬁ N HABbIKOB ABJIAE€TCA eﬂHHOﬁ AJid BCeX NN CLHUIIJINH (HpI/IBe,ELeHa B Ta6JII/ILle HI/DKe)

IIIKAJIA U KPUTEPUU OUEHHUBAHUA PE3YJIbTATA OBYYEHHUA no gucuunivHe (MoAyJI10)
OneHka 2 3 4 5
PesysibTaT
3HaHUA OTtcyTcTBHE ®dparMeHTapHble 3HAHUS O61Me, HO He CTPYKTYpPUpPOBaHHbIE CdopmupoBaHHbIE CUCTEMATHU-
3HaHUH 3HaHUA yecKue 3HaHHUA

16
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YMmenuga

OTtcyTcTBUE
yMEHUM

B nesioM ycneuHoe, Ho He
CUCTeMaTHU4YeCKoe YyMeHue

B 11e/10M ycrieniHoe, HO cofiepakaliee

OT/eJibHble Tpo6esibl yMeHue (1,0

MyCKaeT HETOYHOCTH HENPUHIUITU-
aJIbHOTO XapaKTepa)

YcneuiHoe ¥ cucTeMaTrUyeckoe
yMeHue

17
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HaBbiku (BJ1a- OTcyTcTBUE Hanuyuve oT/ieIbHBIX Ha- B niesioM, cbopMupoBaHHble HaBblKY, | CHopMUpOBaHHbIE HABbIKH, TPU-
JleHns) HaBbIKOB BbIKOB HO He B aKTUBHOU popMe MeHsieMble [IPU pellleHHH 3a/1a4
PE3YJIbTAT OBYYEHHUA $®OPMA OHEHHUBAHHUA

10 AUCHUIIMHE (MOAYJII0)

3HaTb: OCHOBHbIE MOHATUS U TeopeMbl MATEMATHUYECKOI'O aHAJIN3a

MepOonpUSATUS TEKYLETr0 KOHTPOJIA ycIie-
BaeMOCTH, YCTHBIM OPOC Ha 3K3aMeHe

YMeTs: pemaThb 3aJa4Y MaTEMATUYECKOI'O dHAJIN34d, UCII0JIb3YyA 3TH OCHOBHbIE [TOHATHUA,

MepOonpUSATUS TEKYLETr0 KOHTPOJIA ycIie-
BaeMOCTH, YCTHBIM ONIPOC Ha 3K3aMeHe

BnageTts: annapatoM AuddepeHMaIbHOTO U MHTETrpaJibHOTO UCYMCIeHUS QYHKIHUU OJHOU U
HECKOJIbKUX llepeMeHHbIX

MMeTb ONbIT pelleHust TUIIOBbIX MaTeMaTUYeCKHUX 33/1a4, B TOM YK CJle, UMUTUPYIOIIUX peasbHble
p06J1eMbl, C KOTOPbIMU IPUXOAUTCSA CTAJIKUBAThCSA B IPAKTHKE XUMHUYECKUX UCCJIeJOBAHUU

MepOoNpUATUSA TEKYLLEro KOHTPOJIA ycIie-
BaeMOCTH, YCTHBIM ONPOC HA 3K3aMeHe
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