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1. Ien ocBOEHMS TUCHMIIJIMHBI

LlensiMu OCBOEHMSI AWMCHMIUIMHBI (MOIYNs) MaTeMaTWYECKUH aHATU3 SBISIOTCS HM3y4YeHHE
CTYZCHTAaMH OCHOBHBIX KOHILICTIIIMI U METOJ0B MaTeMaTHYECKOTO aHaJN3a U €ro MPUIOKEHUH 1is
pelIeHus] MPHUKJIAAHBIX 3a1ad. B mpomecce m3ydeHHs Kypca CTYIACHTBHI 3HAKOMATCS C TaKMMHU
MNOHATUSAMH Kak MpeJes MOCIe0BaTeIbHOCTH, peaen (GyHKINU, TPOU3BOAHAS, HEOIPEIeICHHBIN
UHTErpajl, ONPEIeNCHHbI WHTErpay, HECOOCTBEHHBIC HHTETPAJbl, MHTETPANIbI, 3aBUCSIIHE OT
mapameTrpa, CBOMCTBa HeNpephiBHBIX U auddepeHuupyeMblx  (yHKIMHA, YHCIOBBIE U
(YHKIMOHATIBHBIE PSIbI, IPUIOKEHHSI MAaTEMAaTHYECKOTO aHaIN3a B IPYTUX pa3ieiax MaTeMaTHKH
U B JIPYTUX HayKax.

2. MecTo IMCUMILUIMHBI B CTPYKTYPe 00pa30BaTe/IbHOI MPOrpaMMbl

JucuunianHa «MaTeMaTUYeCKUi aHallu3» M3y4daeTcs Ha MPOTSIKEHUHU IEPBBIX TPEX CEMECTPOB U
OTHOCHUTCSI K 00s3aTeNIbHON dYacTu 00pa3oBaTelbHON MporpamMmbl. 3HAHWS, IOJYYCHHBIC MpU
W3y4EeHUH Kypca HEOOXOAMMBI JUISi M3YYCHHS TaKUX JUCHUIUIMH KaKk Teopus (QyHKIUN
KOMIUIEKCHOM TIEPEMEHHOM, TEOpHUS BEPOATHOCTEM W MAaTeMaTU4yecKas CTaTUCTHUKA, TEOpHUs
uHpopMmanuu u ap.

3. IlllanupyemMble pe3yabTaThbl 00y4eHHMs MO JUCHMILIMHE, COOTHECEHHbIe ¢ IUVIAHMPYEMbIMH
pe3y/IbTaTaMH 0CBOCHHs 00Pa30BaTeJbHON MPOrpaMMBbI

[Tponiecc n3ydeHus: AUCIUTIIMHBI HANPaBJieH Ha (OPMHUPOBAHUE CIEAYIONTUX KOMITCTCHITHH B
cootBercTBUU ¢ ®I'OC BO, OOII BO u npuoOpereHus clenyronmx 3HaHui, yMEHUI, HABBIKOB U
(unm) onbITa AESITENLHOCTHU:

®opmupyemas NHaukaTop N0CTUKEHUS Ilepeyennb
KOMIIeTeH LM KOMIIeTeHLIMH IJIAHUPYEMBbIX Pe3y/IbTaTOB 00y4eHus
(ko U GpopMyJIMPOBKA) (ko u popMyJIMpOBKA)

Oo6menpodgeccuoHalbHbIe KOMIETEHIIUN

3HaTh:
- OCHOBHBIE TIOHATHS MAaTEMATHYECKOTO
aHaJm3a,
- OCHOBHBIE TEOPEMbI MATEMATUYECKOTO
aHam3a.
OIIK-3 YMeTs:
Cnocoben - pelaTh TUMOBBIE 3324 (BBIYUCIICHUE
UCTIOJIb30BaTh 1-OlIK-3_2 MIPEIENIOB, BEIYUCIICHUE HHTETPAJIOB, U
OcymecTBisieT }
HEO0XOMMEIE MOCTaHOBKY 3aJ[a4uu p-);
MaTeMaTH4eCcKue ’ - pemarpb ¢ TTOMOIIBIO0 METO/IOB
METOJTBI JTSI PEIICHUS EZISI;IEZZT criocob ee MATEeMATHYECKOrO aHAMH3A IPUKIIATHbIE
3a/1a4y 3aauu (BBIYMCIICHUE TIIOMIAIEH,
npodeccuoHaTBHON 00BEMOB, OTHICKAHHE IKCTPEMYMOB
JESITEIbHOCTH (YHKITUU OJTHOW U MHOTUX MTEPEMECHHBIX U

T.J.).
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Cnocoben
OCYILIECTBIIATh IIOUCK,
KPUTUYECKHUM aHAJIU3 U
CHHTE3 HH(pOpMaLuHy,
IPUMEHSTH CUCTEMHBIN
MOAXOJ AJISl peIICHUS
IIOCTaBJICHHBIX 3aJ1a4

HN-YK-1 4
O6nagaeT OCHOBHBIMHU
3HaHUSAMHU B 00JIaCTH
MaTEeMaTHKH U ee
MPUIIOKEHU, UMEET
MIpe/ICTaBICHUS O
cnenuduke
nH(pOPMAIMOHHO-
aAHAJTMTUYECKON pabOTHI
B 3TUX 00JaCTsIX

3HaTE:

YMmers:

- BO3MOXHOCTH NPUMCHCHUA MCTO/I0B
MAaTEMAaTUYCCKOro aHajin3a IJisd PCIICHUA
NMPUKIAAHBIX 3a1a4.

- HHTEPIPETUPOBATH PELICHUS
MaTeMaTUYeCKUX 3a/7a4 B TEPMUHAX
paccMmaTtpuBaeMoil mpeaAMeTHON 00IacTy.

4. O0beM, CTPYKTYpa U coJep:kaHHe TUCHUTLINHBI

OO01mast TpyA0eMKOCTh JUCIUTLUINHBI cocTaBiseT 15 3auernbix equami, 540 akay. yaca.

Ne Tembl (pa3nenbl) Buapl yueOHBIX 3aHATHIA, DopMbI TEKYLLIETO
n/n JAMCHMIIMHBIL, BKJIIOYASI CAMOCTOSITE/ILHY O KOHTPOJIsI yCIIeBAeMOCTH
UX CojepiKaHue padoTy CTY/IEHTOB,
H X TPYAOEMKOCTDH DopmMa NPOMEKYTOYHOU
(B akaleMH4eCKHX Yacax) aTTecTaluu
E' KontakTHas pa6ora (no cemecmpam)
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1 cemectp
KonTpomnbHbie paboThI
1 |Teopus npexnenos 12 | 12 3 9 No 1, Ne2, Ne3
2 |HenpepbIBHOCTb (PyHKIMH 12 | 12 3 9
3 [[TpowsBonmHas GyHKIIUU 12 | 12 3 9
UccnenoBanue QyHKImii ¢ KonTponbHas pabota
4 12 | 12 3 9
TMOMOIIBIO TPOU3BOIHBIX Ne 4
2 105|335
180 | 48 | 48 14 1 0,5 69,5 DK3aMeH
Bcero 3a cemectp
2 ceMecTp
Heon JICHHBIN KonrtponbHas padota
g |Heonpesene 16 | 16 4 24 OHTPO pabo
WHTErpal Ne 5
. Konrtponbnas padota
6 |OnpeneneHHbIN HHTETPA. 16 | 16 4 24 OHTPO No 6 pao
7 |Yucnosble U 16 | 16 4 24 | KonTpompHBIE pabOTHI




(O YHKIIMOHAIILHBIE PSI/IBI No 7, No 8, Ne 9
2 1051335
216 | 48 | 48 14 | 0,5 |105,5 DK3aMeH
Bcero 3a cemectp
3 cemecTp
8 [IpoctpanctBo R" 1 pyHKIMH 16 | 10 s |11 8
MHOTHUX TIEPEMEHHBIX
HuddepennmanpHoe
9 |ucumcnenue GpyHKIMIA 16 | 10 2 |11 8 Kontp OJ;\EHESI pabora
MHOTUX TIEPEMEHHBIX -
WHrerpanbHOE HCUHCIICHUE KOHTpObHBIE paGOTHI
10 |pyskuuit MmHOTHX 16 | 12 2 | 12 8
IIEPEMEHHBIX Ne 11, Ne 12
2 105335
144 | 48 | 32 6 |05 |575 DK3aMeH
Bcero 3a cemecTp
UTOI'O 540|144 |128 34 | 15(2325

Conep:xaHue pa3iesioB JUCHUTLIHHBI:

1. Teopus npenenos

1.1. MHOXeCTBO JIEHCTBUTENBHBIX Yncell (akcHoMbl, INf, SUP, Teopema 0 TOUHO# BepXHEH
TPaHM).

1.2. IIpenen uncinoBoii mocienoBareabHOCTH. CBOMCTBA CXOMSAIIMXCS MOCIEI0BATEILHOCTEH
(EIMHCTBEHHOCTD TpejieNa, OTPAHMUYEHHOCTb CXOJSIICHCs MOCIe0BaTeIbHOCTH, Tpeel
KOHCTaHThI lim C =cC, mepexos k mpeeny B HEpaBEHCTBE, IEPEXO/1 K MPEJIeNTy B JBOMHOM
HEPaBEHCTBE).

1.3. Beckoneuno manbie nocneaoBareabHocTH. CBOMCTBA 0.M. MOCIE0BaTENbHOCTEN (CyMMa
JIBYX 0.M. — 0.M., Ipou3BeeHNE 0.M. HA OTpaHUYEHHYI0 — 0.M.,

(x, >a) < (x,—a—0).

1.4. Apudmerndeckue onepamnnu co CXOIAIIMMIUCS MMOCIE0BATeIbHOCTAMU (TIPEIEN CYyMMBI,
NIPOM3BEACHNUS, OTHOIIICHHUS ).

1.5. Beckoneuno Oonblue nmocnenoBarensHocTH. CBOMCTBA 0.0. MOCIeI0BaTENIbHOCTEH
(HeorpaHM4EeHHOCTb, 1/ 6.M. = 0.0.).

1.6. MoHoTOHHBIE TTOCNIeA0BaTeNbHOCTH. TeopeMa Belieprirpacca 0 cX0AMMOCTH MOHOTOHHOM
¥ OrpaHWYEHHOH MOCIIEI0BATEILHOCTH.

n

1
1.7. Yucno e (10Ka3aTe’abCTBO CXOAMMOCTH MOCHenoBaTenbHocTd X, =|1+—| ).
n

1.8. Teopema KanTopa 0 BIOXXEHHBIX OTpE3Kax.

1.9. llonnocnenosarenbHOCTUH. YacTUUHBIE MTPEEIIbI, BEPXHUIA U HUXKHUNA PEesTbl
MOCIIE0BATEIBHOCTH (OMPEIETICHHUS).

1.10. Teopema o npenesne NoAnocIe0BaTEIbHOCTU CXOASAIIEHCS IOCIEA0BATENBHOCTH.

1.11. Teopema bonbiiano-BeiiepmTpacca (orpaHudeHHas MOCIEI0BATEILHOCTh COICPKUT
CXOZSAIIYIOCS TIOJNIOCIEA0BATEIBHOCTB).

1.12. [Tonstue pynnamentanbHoOU nocneaosarenbHocTu. Kpurepuit Komm cxonumoctu
M0CJIE0BATENBHOCTH.

1.13. [Tonstue pynkuu. Onpeaenenus npeaena GyHKIUU Ha s3bike O — & (o Komm) u
yepe3 mpeaen nocienoBateabHocTH (1o ['eitne). Teopema 006 S5KBUBAJIGHTHOCTH
ONIPEIEIICHUN.

1.14. Kpurepuit Ko cymiectBoBanus npezaena GyHKIUH.




1.15. Pasmuunsle Tanbl npeaena yakmun: im f(X) = A, roe a=c+0,¢—0,00,+00,—00,
X—a

A=B+0,B—0,00,+00,—00. Teopema 00 0THOCTOPOHHHUX Ipe/Ieax.

1.16. JlokanpHbIE CBOMCTBA (YHKIIMH, UMEIOIICH mpe/en (OrpaHuuYeHHOCTh, COXPaHCHUE
3HaKa).
1.17. CgoiicTBa nipenenoB GyHKIIMH, CBSI3aHHBIE C HEPABEHCTBAMU.
1.18. Teopema o CylieCTBOBaHHH OJHOCTOPOHHUX MPEACTIOB MOHOTOHHOU (DYHKIIUU.
1.19. 3amMeHa IepeMEeHHOM MPY BEIYMCIICHUH TIpe/iea.
1.20. HepaBeHcTBa 151 TPUTOHOMETPUIECKUX (DYHKITHH:
sin x -
1.21. cosx<——<1, xe| —,— |, x#0,
X 2 2
1.22. lsin x| < X, Vx
. . . sin X
1.23. [TepBbiit 3amMevaTenbHbli npeaen lim —— =1.
x>0 X
1 X
1.24. Bropoii 3ameuarensHbIi mpegen lim (1+ —j =e.
X—00 X
1.25. CpaBnenune QpyHkuuit. O-CHMBOJIHMKA, YKBUBATEHTHOCTH. TeopeMa O BEIYUCICHUH

IPEIENIOB C IOMOLIBIO SKBUBAICHTHBIX (DYHKIHIA.

HenpepsiBHOCTS QyHKITHH

2.1. Tonsrue HenpepsiBHOCTH (GyHKIMU. HenpepbIBHOCTH ciieBa u cripasa. Kitaccudukanus
TOYeK paspsiBa pyHKuuu (1-ro poxa u 2-ro poaa).

2.2. CaoiictBa HenpepbIBHBIX QyHKIUi (HenpepsiBHOCTS Gynkimid f (X)+g(X), f(X)g(X) u

f(x) .
——). HenpepbIBHOCTH CI0KHOUN PYHKIINU.
g(x)
2.3. Teopema Beiiepmrpacca 00 orpaHU4eHHOCTH (DYHKIIMM HEIPEepbIBHON Ha OTpE3Ke.
2.4. Teopema Beiieprrpacca o JOCTH)KHMOCTH HETIPEPHIBHOM Ha OTpe3ke pyHKIMEH TOUHOU
BEpXHEW M HUKHEU rpaHeH.
2.5. Teopema Komm o Hy/IsIX HETIPEPHIBHON (YHKITUH.
2.6. Teopema Ko 0 mpoMeKyTOUHBIX 3HAUEHHUSX HETIPEPBIBHON (PyHKITUH.
2.7. O6patHbie pyHKnu. Teopema 06 0OpaTHON QYHKINH (CyIIECTBOBAaHHE, MOHOTOHHOCTb,
HENPEPbIBHOCTD) AJIs1 PYHKIIMU MOHOTOHHOM M HEMIPEPBIBHOM Ha OTpe3Ke.
[TpousBoaHas GyHKIUH.
3.1. 'eomeTpuyeckuii CMBICI TPOU3BOIHOM.
3.2. Tpoussoanbie aneMenTapubix Gpynkumii (C, X", sin X, cos x, a*, e*, log , X, In X, X* (« € R)).
3.3. Teopema o HempepbIBHOCTH (HYHKIINHU, UMEIOIIEH TIPOU3BOTHYIO.
3.4. OtHOCTOPOHHUE U OECKOHEUHbIE TIPOU3BOHBIE.
3.5. TIpon3BogHBIE CYMMBI, TPOM3BEICHHUS U YACTHOTO.
3.6. IIpousBoHast CIOKHON QYHKIUH.

3.7. Tlpoussoansie 2neMeHTapHbIX (yHKIumi (tan x, cot x, e, sinh X, cosh x, arcsin x, arccos X,
arctan x, arccot x)

3.8. IIpousBoHas moka3aTeabHO-CTENIEHHON (PYHKIIUH [U(X)]V(X) .

3.9. uddepenman ¢pynkuuu. ['eomerpuueckuit cmpicn nuddepennnana. [lpumenenue
muddepeHnmana s NpuOIMKeHHBIX BBIYUCIICHUH.

3.10. [Tpou3BoHbIe BRICIINX MOpAaKoB. Popmyina JlelOHua.

3.11. Juddepennunansl BoICIIUX NMOPsAKOB. HBaprHaHTHOCTH popMbl quddepeHnmana
NEPBOTO MOPSAJKA U OTCYTCTBUE MHBAPHAHTHOCTH (pOpMBI Ui JuddepeHInaIoB nopsaKka
BBIIIIE TTEPBOTO.

3.12. JuddepenumpoBanue napamMmerpudecku 3agaHHoN QyHkuu (1-1, 2-1, 3-4
IIPOU3BOIHBIE).



5.

6.

3.13. [TonsiTe nokanmpHOTO 3KcTpemMyMa pyHkiuu. Teopema depma.

3.14. Teopema Posist 0 HyJISIX TPOU3BOTHOM.

3.15. Teopema Jlarpamxa (hopMyIia KOHEYHBIX IPUPAIICHHH ).

3.16. CrnenctBus u3 TeopeMsbl Jlarpanxka

3.17. f'(x)=0= f(x)=Const,

3.18. f'(x)=k= f(x)=kx+b,

3.19. (%) = (Xo), @'(X) >y (X) = @(X) > w(X), X > X,

3.20. Teopema Komu (06061enHas hopMyrna KOHEYHBIX TIPUPAIICHU ).

HccnenoBanue GyHKIMIA C TOMOIIBIO TPOU3BOAHBIX

4.1. Kputepuii Bo3pacTanus 1 yobIBaHUS ()YHKIIMM Ha HHTEpPBAJIC.

4.2. JlocTaTOYHOE YCIIOBUE CTPOTOro Bo3pacTaHus (yObIBaHUsI) QyHKITHH.

4.3. Tlonarue crpororo Bo3pacranus (yoObiBaHus) GYyHKIIMU B TOUKE. JlocTaTOUHOE yCIIOBUE
cTpororo Bo3pactanus (yObIBaHUS) (PYHKIIMU B TOUKE.

4.4, Muorounen Teiopa ¢pyakuuu. BecmomorarenbHas teMma (

o(x) _ o™ (f)j_
() ()

4.5. dopmyna Teitopa ¢ ocraToyHbIM WieHOM B (hopme Jlarpanxa.
4.6. ®opmyna Teiinopa ¢ octatouHbiM wiieHoM B popme [leano.
4.7. EnMMHCTBEHHOCTD MpEACTaBICHUS QYHKIIUU B BUC

f(X)=a, +a,(X—X,)+...+a, (X—X,)"" +o((x— xo)”)

4.8. Paznoxxenue no popmyse Teitnopa OCHOBHBIX 3JI€MEHTAPHBIX PYHKIIHH (
e”,sin x, cos x, 1+ x)*, In(1+ x),...

4.9. BeraucieHue npeaenos ¢ nmomoirsio Gopmyis Teitnopa.

4.10. [TpaBuio Jlonurans packpelTusi HEONpEAEICHHOCTEN (Caydan HeonpeaeeHHOCTeH
0 o
Buga |— | u | —|).
0 o0
4.11. DKcTpeMyMbl QYHKIUH (CTAIIMOHAPHBIE TOUYKH, KPUTUYECKHE TOYKH, CTPOTUN

IKCTpEMyM, IepemMeHa 3Haka). [lepBoe mocrarounoe ycioBue ctpororo skcrpemyma ( f'(X)
MEHSET 3HaK).

4.12. Bropoe u TpeThe 10CcTaTOuHbIE YCIOBUS CTPOTOr0 IKCTpeMyMa (UcciaeioBaHue Ha
skeTpemyM ¢ omorbio f”(x),..., T M (x)).

4.13. Haubonpiiee u HauMmeHsbIee 3HaYeHUST (YHKIIMHA HAa OTPE3KE.

4.14. Bremyknocts pynkuun. Touku neperuda. JloctaTogyHOE yCIOBHE BBHITYKIOCTH.

4.15. Heob6xoaumoe ycnoBue Touku nepernda. [lepBoe u BTopoe 10CTaTOYHBIE YCIOBUS
TOYKHU Nepernda (BTopoe — 0€3 10Ka3aTeNIbCTBA).

4.16. AcuMnTOoTHI rpaguka QyHKIUH.

4.17. [TpumepHas cxema nmoctpoeHus rpaduka GyHKINH.

Heonpenenennslii nHTErpas

5.1. Heonpenenenuslii nuuTerpai (mepBoodpasHas, onpeeaeHre HeopeeIeHHOr0 HHTerpaa,
HEOJJHO3HAYHOCTb, TIEPBOOOPA3HBIC OTIIMYAIOTCS Ha TIOCTOSTHHYIO).

5.2. CpoiicTBa HEONpeAEICHHOT0 HHTEerpajia (JIMHEHHOCTh, 3aMEHa MEPEMEHHOMN ).

5.3. MHTETpHpOBaHUE TI0 YaCTSIM B HEOIIPEISIIEHHOM HHTETpase.

5.4. aTerpupoBaHue pariioHAIbHBIX (QYHKIUH (TeopeMa O pa3oKEeHUH Ha MPOCThIE IpOOH
/6e3 noka3aTenbCTBa/, MHTETPUPOBAHUE TIPOCTHIX IpoOeii).

5.5. MHTerprpoBanue BoIpaKEHHM, COAEPKALINX PAUKAIIBI.

5.6. MaTerpupoBanne nuddepeHnnarbHoro OMHOMA.

5.7. TloncranoBku Diinepa.

5.8. MHTETpHpOBaHNE TPUTOHOMETPHUECKUX (DYHKIHI (YHUBEpCAIbHAS TPUTOHOMETPUIECKast
MOJICTAHOBKA, HEKOTOPBIE YaCTHBIE CIIy4an).

OmnpeneneHHbIi HHTErpaj



6.1. Omnpenenennsiii unrerpan (Pumana). Onpenenenue (pazoreHue, BHIOOpKa, HHTETpaIbHAs
cymma).

6.2. Heobxoaumoe yclioBHE HHTETPUPYEMOCTH (TeopemMa 00 OrpaHHYEHHOCTH UHTETPUPYEMOn
byHKIINN).

6.3. Cymmer [lapOy 1 ux cBOCTBA.

6.4. Kpurepuii HHTETpUpPYEeMOCTH (YHKIIUH.

6.5. VHTerpupyeMocTb HEMPEPbIBHON (PYHKIIUH.

6.6. MHaTErppyeMocTh MOHOTOHHOU (DYHKITHH.

6.7. CsoiicTBa OIpeaesIeHHOTO HHTErpaa (JIMHEWHOCTh, HHTETPUPYEMOCTh TIPOU3BEICHUS
UHTETPUPYEMBIX (QYHKIIHHA).

[a.b]

6.8. CpoiicTBa onpeesieHHOro nuTerpaina (GyHKIUs, UHTerpupyemMas Ha
c, C3 C,
Jo=)~]

Ha [al’bl]c [a’ b], aIIUTUBHOCTD, & k! Cs

6.9. OueHku UHTErpanoB (MHTErpaj OT HEOTPULATEIbHON (PYHKIIMK HEOTpHULIATEIIEH,
MHTETPUPOBAHUE HEPABEHCTB).

6.10. Teopema o cpenHeM Juis onpeAeaeHHOro nurerpaina. CiaeicTBUs U3 TEOPEMBI O CPEAHEM.

6.11. ViaTerpai ¢ mepeMeHHBIM BEPXHHUM IpeaesioM. TeopeMa 0 HepepbIBHOCTH MHTETpaa ¢
HEPEMEHHBIM BEPXHUM MPEIEIOM.

6.12. Teopema o nudhepeHIupyeMOCTH HHTETPaIa C IIEPEMEHHBIM BEPXHHUM MPEICIIOM.

6.13. CymiectBoBaHue IEpBOOOPa3HOIT HETIPEPHIBHOU (DYHKIIUU.

6.14. Dopmyna Herorona-JleitGHuma.

6.15.3ameHa nepeMeHHOH B OIpe/IeJICHHOM UHTErpalie.

6.16. VIHTerpupoBaHMe 1O YaCTsAM B OTPEACIICHHOM WHTETpaJe.

6.17.1IpunoxxeHus onpeaeseHHOro HTerpaa (Ioma s KpUBOJIMHEHHOHN Tpanenuu, miomaib
KPUBOJMHEHHOTO CEKTOPa, 00BhEM Tella BpaIleHHUs, 00bEM Tella ¢ M3BECTHOM IUIOMIAJIHIO
HONIEPEYHOI 0 CEYSHHUs, AJIMHA YT KPUBOH, IJIOLIA/(b IOBEPXHOCTH BPAILIECHUS).

6.18. HecoOcTBennble naTETrpaiibl. OnpeneneHnss HECOOCTBEHHBIX HHTETPAJIOB ABYX THIIOB.
IlonsiTHE CXOUMOCTH.

6.19. Kpurepuii Ko cxoquMocT HECOOCTBEHHBIX MHTETPAJIOB.

6.20. CBoiicTBa HECOOCTBEHHBIX HHTETPAJIOB (JIMHEHHOCTH, popmyia HeroTona-JIeiiOHuIa,
UHTETPUPOBAHUE I10 YaCTsAM, 3aMEHa IIEPEMEHHOT0, UHTETPUPOBAHNE HEPABEHCTB).

6.21. CBoiicTBa HECOOCTBEHHBIX HHTETPAIOB OT HEOTPUIATEIBHBIX (DYHKIHIA (TIPU3HAK
CpaBHEHMsI, UHTETPAJIbl OT SKBUBAJICHTHBIX (DYHKIUN).

6.22. AGCOIOTHAS M YCIIOBHASI CXOJJUMOCTh HECOOCTBEHHBIX HHTETPAJIOB (OMpEACIICHUS, 13
a0COJIIOTHON CXOIMMOCTH CIIEIYET CXOAUMOCTh B OOBIYHOM CMBICIIE).

6.23.TIpuznak Jlupuxie cXxoAMMOCTH HECOOCTBEHHOTO HHTETpaIa.

6.24.1Ipu3nak Abenst CXOAMMOCTH HECOOCTBEHHOI'O MHTErpaa.

UwncnoBble U GyHKINOHATIBHBIE PSIIBI

7.1. Yucnossle psaabl. OnpeneneHne CXOAMMOCTH.

7.2. HeobxomuMoe ycIIOBHE CXOAMMOCTH Psija.

7.3. CBoiicTBa CXOAMIMUXCS PSIOB (CXOAMMOCTb CYMMBI PsIIOB, CXOAMMOCTb OCTaTKa psAaa,
TPYNIIAPOBKA CIIaraeMbIX CXOJSIIETOCS PS/Ia).

7.4. Kpurepuii Koy cxoquMoCcTH YMCIOBOTO psijia.

7.5. CXoauMOCTh HEOTPUIIATETBHBIX PSIOB: PSI/I CXOAUTCS, €CIIN TIOCIIEeIOBATEIEHOCTD
YaCTUYHBIX CYMM OTpaHHUYeHa.

7.6. CXoauMOCTh HEOTPULIATEIBHBIX PSIIOB: HHTETPATHHBIN MPU3HAK.

7.7. CXoaMMOCTh HEOTPULIATEIBHBIX PSJIOB: MPU3HAK cpaBHEHUs (B (popMe HepaBEeHCTBA U B
npeaenbHoi hopme).

7.8. CxoaMMOoCTh HEOTpULIATEIBHBIX PAIOB: MpHu3HaK [lanambepa (B popme HEpaBEHCTBA U B
npeaenbHon hopme).

, IHTerpupyema



7.9. CxoaMMoCTh HEOTPULATEIBHBIX PsIOB: Mpu3HaKk Ko (B popme HepaBeHCTBA U B
npeaenbHoi hopme).

7.10.3nakonepemMenHbIe pAabl. [IOHATHS aOCOMIOTHOM U YCIOBHON CX0IUMOCTH. Teopema: eciu
psit aOCOIIOTHO CXOAUTCS, TO OH CXOAUTCSI B OOBIYHOM CMBICIIE.

7.11. 3naxouepenyromuecs psaabl. [Ipuznak JIeliOHMIIa CXOQUMOCTH 3HAKOUYEPEAYIOIIErocs psija.

Zakbk

7.12.TIpeoOpazoBanue Abens. Jlemma 00 OIIEHKE CyMMBI k=1 .

ianbn

7.13.TIpu3nak AGens CXOOUMOCTH psija =L .
Zan bn

7.14. Tlpuznak [upuxiie CXOAUMOCTH psja =L

7.15.CrenenHo psia. Pannyc cXoquMOCTH CTEIEHHOTO psijia.

7.16.Psn Teiinopa. Teopema o cxonumoctu psifa Teitnopa.

7.17. DyHKIMOHAJIBHBIE TIOCIIE0BATEILHOCTH U psijibl. [IOHATHS MOTOYEUHON 1 paBHOMEPHOH
CXOAUMOCTH (PYHKIIMOHATBHBIX TIOCIEI0BATEIbHOCTEH 1 psioB. [IpumMepsr.

7.18. Kpurepuii Koun paBHOMEpHOH ¢X0AMMOCTH (YHKIMOHATIBHBIX [TOCIE0BATEIbHOCTENH U
PSIOB.

7.19.11pu3nak Beliepuirpacca paBHOMEPHOM CXOIUMOCTH (PYHKIIMOHAJIBHOTO PsiJia.

7.20.1Ipuznaku Abens u Jlupuxiie paBHOMEPHOH CXOUMOCTH ()YHKIIMOHAIILHOTO Psia

> a, (b, (X)
n=1 (0e3 mokaszaTenbCTBA).
7.21. HeripepbIBHOCTb CYyMMBI PABHOMEPHO CXOSIIUXCS TIOCIEI0BATEIBHOCTEH U PS/IOB.
7.22.YcnoBust MHTErpUPYEMOCTH (DYHKIIMOHAJIBHBIX [1OCIIE10BATEIbHOCTEN U PSAIOB.
7.23.Ycnosus nuddepeHunpyeMocT QyHKIIHOHAIBHBIX ITOCIEA0BATEILHOCTEH U PSIOB.
7.24.PaBHOMEpHAs CXOJIUMOCTh CTEIICHHOT'O psiZia BHYTPH 00JaCTH CXOJUMOCTH.
JuddepennmrpoBanue 1 HUHTETPUPOBAHUE CTETICHHOTO Psijia.
7.25.Panpr @ypre. Onpenenenue kod3gphuimeHToB mo Merony Ditnepa-Dypobe.
7.26.Jlemma Pumana.
7.27.Yactuynas cymma psaga @ypse. Uarerpan Aupuxie.
7.28. Tpuanmn nokanu3amu. [Ipu3Haku Juan u JInmmmma cxogumocty psiia Oypbe.

[0,7]

7.29.Paznoxxenue QpyHKIMH, 33JaHHON Ha TOJILKO 110 KOCUHYCaM U TOJBKO IO CUHYCAM.

7.30.Pa3noxenue B psig Pypbe Ha OTpe3Ke [_ y I].
ITpoctpanctBo R" n GpyHKIIMKM MHOTHX MEPEMEHHBIX

n
8.1. TIpocrpancTBO R (ompenenenue, oneparuu CIOKEHUS 1 YMHOXKEHUS Ha KOHCTAHTY,
CKaJIsIpHOE MPOM3BEIEHUE, HOpMa /CBOIICTBA HOPMBI/, paCCTOSIHUE /CBOMCTBA PaCcCTOSIHUSL/ ).
Metpuueckoe mpocTpaHCTBO.

n
8.2. MuoxecTBa B R (mapsl, mapasnenenume/s, mpaMas, OTPe3oK, JIyd, KpUBas).

n
8.3. Knaccuukanus Todek 1 MHOKECTB B R (TOUka NPHUKOCHOBEHHS, 3aMbIKAHHE, 3aMKHYTOE
MHOX€ECTBO, BHYTPEHHSS TOUKa, BHYTPEHHOCTb, OTKPBITOE MHOKECTBO, IpeJieNIbHas TOUKa,
rpaHUYHas TOUYKa, FPAHMIIA, BBIITYKJIOE€ MHOKECTBO, CBSI3HOE MHOYKECTBO, 00JIaCTh).

8.4. TIpenen mocnenoBaTenbHOCTH B R " .Teopema: CXOAMMOCTb TIOCIIEI0BATENBHOCTH B R "
SKBUBAJICHTHA CXOJUMOCTH ITOCIICIOBATEIILHOCTEH-KOOPINHAT.

8.5. EAMHCTBEHHOCTH Mpejena CXOASIIEHCS TOCIeI0BATEIbHOCTH.

8.6. OrpaHW4eHHOCTH CXOJISIIEHCS TOCIIeI0BATSIIBHOCTH.

o R n
8.7. Kpurepuii Kommm cxomumMocTy mocnea0BaTeIbHOCTU B ™ .
8.8. Teopema Bombiiano-Beiieprirpacca (orpanideHHas OCISI0BATEIIBHOCTh HMEET
CXOJIALLYIOCS TOANOCIEA0BATEIBHOCTD ).



8.9. Apudmerndeckue onepanuu co CXOASAIMUMUCS TTOCTIET0BATEIBHOCTIMHU.
8.10.TlonsiTHe KOMIIAaKTa METPUIECKOTO ITPOCTPAHCTBA.

8.11. ®yukuun B R" . JIuneiinbie GpyHKumn, MMHEHHBI (yHKIHOHAT.

8.12.TIpenen ¢pynkuuu B Touke. OnpeaeneHus npesena yepe3 HepaBeHCTBa U yepe3
MOCJIEI0BATEIbHOCTH, SKBUBAJICHTHOCTD OTPE/ICICHUH.

8.13. Teopema o mpefiesie CyMMbl CXOSIICHCS MOCNIE0BATEIbHOCTH.

8.14. HenpepbIBHOCTH (DYHKITUM MHOTHX TIepeMeHHbIX. CBONCTBA (PYHKIIHMIA HEMTPEPHIBHBIX B
Touke. HempephIBHOCTH HA MHOXECTBE.

8.15. Teopema Beiiepmtpacca: GpyHKIHS, HENpepbIBHAS HA KOMIIAKTE, OTPAaHUYEHA Ha STOM
KOMIIaKTe.

8.16. Teopema Beiiepmtpacca: GpyHKIIH, HEMpEepbIBHAS HA KOMITAKTE, IPHHUMAET HA 3TOM
KOMIIaKTe CBOM HauOoJIbIllee U HAaMEHbIlIee 3HAYCHHUS.

8.17. Teopema 0 MpOMEKYTOUHBIX 3HAYCHUAX (DYHKIIMH, HETIPEPHIBHOIN HAa KOMITAKTe.

8.18. PaHoMepHas HempepbIBHOCTh (DYHKIIMK MHOTHX NepeMeHHbIX. Teopema Kanropa.

Juddepennmanbaoe ucurcaeHne GyHKIUNH MHOTUX TEPEMEHHBIX.

9.1. HuddepenunpyeMocTb PYHKIIMU MHOTUX MepeMeHHbIX. HeoOxonuMble U J0CTaTOYHBIE
ycnoBus auddepeHnupyemMoct GpyHKIH. YacTHbIE TPOU3BOIHEIE.

9.2. Hocratounsie ycnoBus auddepeHuupyeMoct GyHKINUU B TOUKe (Teopema Jist ciaydast
(GYHKIMH IBYX [IEPEMEHHBIX ).

9.3. duddepeHunpyeMocTb CI0KHON PYHKIINU.

9.4. NuddepeHunan GyHKIHH HECKOIBKUX IMEPEMCHHBIX. IHBApHAHTHOCTH (POPMBI
nuddepeHnuana mepBoro mopsiika.

9.5. IlpaBuia muddepeHunpoBaHms.

9.6. ®opmyna KOHEUHBIX MpupaiieHuii Jlarpamxka.

9.7. T'eoMeTpuyecKkne MPUIOKEHUS TIPOU3BOJHON (PYHKIIMU MHOTHX ITEPEMEHHBIX (KacaTeabHas

K IIPSMOI1, KacaTenbHast INIOCKOCTh K IpaduKy QYyHKIMU ABYX [IEPEMEHHBIX ).
9.8. IlpousBoaHast mo HanpasieHuto. I paguent. HarpaBineHne HanCKOpenero pocra
byHKIHH.

9.9. YacrtHbie IpOU3BOIHBIC TTOPSIKOB. Teopema 0 CMEIaHHBIX TPOU3BOIHBIX.

9.10. luddepeniimnabl BHICIIUX HOPSIIKOB.

9.11. ®opmyna Teitnopa 1t GyHKIINI MHOTUX IEPEMEHHBIX.

9.12. OkcTpeMyMbl (PYHKIIMI MHOTHUX NEPEMEHHBIX.

10. MHTerpanbpHOe HcUHCcIeHne GYHKINH MHOTHUX TTEPEMEHHBIX

10.1. HMurerpainsbl, 3aBUCALIME OT apaMeTpa.

10.2. T'amma-¢dynKus Ditnepa.

10.3. bera-ynkius Ditnepa.

10.4. DneMeHTHI TEOPUU MEPHI.

10.5. Omnpenenenue ABoMHOrO MHTErpana. IHTerpupyeMocTs HenpepbIiBHON GyHKINU (6e3
JTIOKa3aTeNIbCTBA).

10.6. CsoiicTBa HHTETPUPYEMBIX (PYHKIHUI.

10.7. BwruuciieHne ABOWHOTO MHTETpajia (CBEICHUE K TIOBTOPHOMY MHTETPUPOBAHUIO) JIS
IPSMOYTOJIBHOM 1 POU3BOJIBHOM 00J1acTeH.

10.8. IlpuinoxeHus ABOWHOTO MHTErpasia (BBHIYUCICHUE TUIOMAIeH, MacC U 00BHEMOB).

10.9. 3amena nepeMeHHBIX B JBOWHOM MHTerpaie. IloispHbie U 00001IEHHBIE TOJIIPHbIE
KOOPJIWHATEHI.

10.10. TpoiiHble 1 MHOTOKpaTHbIE HHTErPalIbl. 3aMeHa MePEMEHHBIX B KpPaTHOM MHTErpaie.
Cdeprueckue u MUTHHAPHYECKUE KOOPAHMHATHL.

10.11. HecobcTBEeHHBIE KpaTHBIE HHTETPAIbI.

10.12. KpuBble B R*us R

10.13. KpuBosuHEeHHBIE HHTETpaNIbl 1TO THTIA: ONpeeTIieHHe, CBOMCTBA, (PU3NIECKHUIA CMBICIL.
10.14. KpuBoauHeiHbIe HHTErpalibl 2ro TUIA: ONpeeIeHue, CBONCTBA.

10.15. ®opmymna ['puHa.



10.16. Beruucnenue miomazei ¢ moMoublo KpUBOJIMHEHHOT0 HHTErpasia 2ro THIa.
10.17. YcnoBust HE3aBUCUMOCTH KPUBOJIMHEHHOTO HHTETpaIa 210 TUIIA OT ITYTH. Y CIIOBHSI
HNOTEHIMAIHHOCTH OIS,

10.18. [ToBepxHOCTH B R, Koopaunats! Ha moBepXHOCTH. BekTop HOpMay.

10.19. Beruucnenue miomaay noBepxHoctu. CBOMCTBA MIIOMAA1 TOBEPXHOCTH.

10.20. [ToBepXHOCTHBIC UHTETPAJIBI 1TO THIIA: ONIpeIesieHue, CBOMCTBA, (PU3UUCCKUNA CMBICIT.
10.21. [ToBepXHOCTHBIE UHTETPANIBI 2T0 TUIIA: ONPEEIICHHIE, BEIYUCICHHE.

10.22. ®opmyna Crokca.

10.23. ®opmyna OcTporpaackoro.

5. O0pa3oBaTe/lbHbIe TEXHOJIOTHMM, B TOM 4YHCJe TEXHOJOIMH 3JEKTPOHHOIO OOy4eHHsl M
AUCTAHIHMOHHBIEe o00pa3oBaTe/IbHbIe TEXHOJOIHH, HCHOJb3yeMble INPH OCYLIeCTBJICHHH
00pa3oBaTeIbHOIO NMpoLecca M0 JUCHUIIIHHE

Jleknusi — gaer mepBoe LENOCTHOE INPEACTaBICHUE O JUCLUIUIMHE U OPUEHTUPYET CTYACHTAa B
CUCTEME M3y4YeHHUS NAHHOW IUCLMIUIMHBL. CTYyAEHTHI 3HAKOMATCS C HA3HAYCHMEM M 3aJadaMu
Kypca, €ro pojbl0 U MECTOM B CHCTEME€ Y4€OHBIX AMCLUMIUIMH U B CUCTEME MOATOTOBKH B IIEJIOM.
Jaercs kpatkuil 0030p Kypca, UCTOPUS Pa3BUTHUS HAYKU U MPAKTUKHU, TOCTHXKEHUS B 3TOH cdepe,
MMEHA M3BECTHBIX YYEHBIX, M3JIArar0TCs IMEpPCIEKTHBHBIE HalpaBieHUs HcciaenoBanui. Ha stoi
JEKIMHU BBICKA3bIBAIOTCS METOAMYECKME M OpraHU3allMOHHbIE OCOOEHHOCTH pPabOThl B PaMKax
JAHHOW JUCUMIUIMHBI, a TakKe JaeTcsi aHalIu3 pPEKOMEHIYyeMOH y4yeOHO-MEeTOINYECKOU
JIUTEPATYPHI.

AkajeMuyecKasi JIGKIUSl € JJIEMEHTAMH JIeKIHH-0ecebl — II0CIIEJOBATEIILHOE H3JIOKEHHE
MaTepuaia, OCYIIECTBIIEMOE NMPEUMMYLIECTBEHHO B BUAE MOHOJOra IPENoJaBaTelisd. DJIEMEHTHI
JEKIMHU-0ece bl 00eCTIeYMBAIOT KOHTAKT MPETIOIaBaTellsl C AyAUTOPUEH, YTO TTO3BOJISIET PUBJICKATh
BHUMaHME CTYIEHTOB K HanboJiee BaXKHbBIM TeMaM JIMCLUIUIMHbI, aKTUBHO BOBJIEKATh UX B YUEOHBII
IIPOLIECC, KOHTPOJUPOBATh TEMII M3JI0KEHUSI Y4eOHOro mMarepuaia B 3aBUCHMOCTH OT YPOBHS €ro
BOCIIPUSATHS.

IIpakTH4Yeckoe 3aHATHE — 3aHATHE, MIOCBSAIICHHOE OCBOCHUIO KOHKPETHBIX YMEHUN U HABBIKOB 110
3aKpEIUICHUIO MTOJIYYEHHBIX Ha JICKLIUU 3HAHUM.

Koncynbranuum — BuJI Yy4yeOHBIX 3aHATHI, SBISOUIMIiCS oOAHONM U3  (GOpM  KOHTPOJSA
CaMOCTOSITENIbHOW ~ pa®oThl  cTyaeHToB. Ha  KoHCymbTamusx 1o mOpocb0e  CTYAECHTOB
paccMaTpUBAIOTCST Haubojee CII0KHbIE MOMEHTHl IPH OCBOGHHUHM Marepuana JUCLUIUIMHBL,
IIPENOoaBaTellb OTBEYAET HA BOMNPOCHI CTYAECHTOB, KOTOpPHIE BO3HUKAKOT Yy HHUX B IIpoLecce
CaMOCTOSITENIbHON PaOOTHI.

6. [lepeyeHb JMLIEH3MOHHOTO M (MJIM) CBOOOJHO PACHPOCTPAHSIEMOr0 MPOrPaAMMHOIO
o0ecrneyeHusi, MCHOJb3YEMOr0 TNPH OCYIIeCTBJIEHHH 00pa30BaTeJbHOr0 Mpolecca Mo
AMCUUIJIMHE

- m3garenabckas cuctema LaTex;

- Adobe Acrobat Reader;

- https://www.wolframcloud.com/

7. IlepeyeHb coBpeMeHHBIX MNpodecCHOHANIbHBIX 043 [JaHHBIX W HH(OPMAIMOHHBIX
CIIPABOYHBIX CHCTEM, HCIOJIb3yeMbIX NPH OCYLIECTBJICHHH 00pa30BaTeJbLHOI0 Ipouecca Ino
AUCHHIINHE (MPH HEO0X0IMMOCTH)

ABTromaTtuzupoBaHHas 6nOnnoTeuyHo-uHGpopmannonHas cucrema «bYKNU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

8. [lepeyeHb  OCHOBHOIi W  JOMOJHHUTEJIbHOW  Y4eOHOHi  JHUTepaTypbl, PeCypcoB
HHGPOPMALIMOHHO-TEJIEKOMMYHUKAUMOHHO ceTn «UHTepHeT» (IpM HEOOXOAUMOCTH),
PEKOMEHAYEMBIX 1JIfI OCBOCHUA TUCHUIIJIUHBI


https://www.wolframcloud.com/
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

a) OCHOBHAS JIUTEepaTypa

1. Tep-Kpuxopos, A. M. Kypc marematiueckoro ananumsza : yaeoHoe nocodue / A. M. Tep-
Kpukopos, M. U. llabynun. — 8-¢ u3a. — Mocksa : JlabopaTtopus 3Hanui, 2020. — 675 ¢. —
ISBN 978-5-00101-702-8. — TekcT : aneKTpoHHbIH // JIaHb : 31eKTpOHHO-OMONINOTEYHAs CUCTEMA.
— URL: https://e.lanbook.com/book/152036 (nara obpamenus: 24.01.2022). — Pexxum noctymna:
JUIsL aBTOPHU3. T10JIb30BaTEIICH.

2. Tep-Kpuxopos, A. M., Kypc Maremarrdeckoro anaimsa : yueo. mocooue ajs By3oB / A. M. Tep-
Kpuxopos, M. U. lllaGynuH. - 5-¢ uza., M., BUHOM. Jla6oparopus 3nanwmii, 2013, 672¢

3. Hemumosuuy, b. I1. COoOpHUK 3a7a4 U YNPaKHEHHA MO0 MaTEMaTHYECKOMY aHAIM3Y : y4eOHOe
noco6wue st By30B / b. I1. emunoBud. — 24-¢ uzn., crep. — Cankr-IlerepOypr : Jlansp, 2022, —
624 c¢. — ISBN 978-5-8114-9078-3. — Tekcr : 311eKTpOHHBIH // JIaHb : 3IEKTPOHHO-OMOIHOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/184105 (mara obpamenus: 24.01.2022). — Pexum
JOCTyMa: JIJIsl aBTOPU3. MOJIb30BaTENEH.

4. HukutuH, A. A. Marematnueckuit ananus. COOpHUK 3a1a4 : ydeOHOe ocoOue Juist By30B /

A. A. HukutuH. — Mocksa : U3mparensctBo FOpaiit, 2022. — 353 ¢. — (Bricmiee

obpazoBanue). — ISBN 978-5-9916-8585-6. — Texkcr : anexkrponnsii // O6pa3oBaTenbHas
wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/489227 (nata obpamenus: 19.01.2022).
0) 10MOJTHUTEJIbHAS JUTepaTypa

1. ®@uxtenrombu, I. M. Kypc nudbdepennmansuoro u unrerpaibaoro ucuucnenus. T. 1II
[ ®uxrenromnsi I'. M. - 8-e u3a. - Mocksa : DUBMATIINT, 2005. - 728 c. - ISBN 5-9221-0466-7. -
Texct : onektponnsii // OBbC "Koucyaprant crymenta" @ [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN5922104667.html (mata oOpamenus: 24.01.2022). -
Pexwum noctyna : mo nojmucke.

2. Hukutua, A. A. Martematndeckuil aHamm3. YTIyOJICHHBIH KypC : YYEOHHK M MPAKTUKYM IS

By30B/ A. A. Hukutun, B. B. ®omuueB. — 2-e uzn., ucnp. u non. — Mocksa : U3narenbcTBo
FOpaiit, 2022. — 460 c. — (Bricmiee o6pazoBanme). — ISBN 978-5-534-00464-9. — Tekcr
3JIEKTPOHHBIN // O6pazoBarenbHas wiatdopma Opaiit [caiiT]. — URL:

https://urait.ru/bcode/489278 (nara obpamenus: 19.01.2022).

2.WnbuH, B. A. Maremarnueckuii ananu3 B 2 4. Yacth 2 : yueOHUK 11 By30B/ B. A. Wnbum,
B. A. CagoBanunii, b. X. CenmoB. — 3-¢ u3n. — Mocksa : W3marensctBo HOpaiit, 2022. —
324 c. — (Bweicuiee obpazoBanue). — ISBN 978-5-534-09085-7. — TekcT : »neKTpoHHBINH //
O6paszoBarenpHas tiatrdopma IOpaitt [caiir]. — URL: https://urait.ru/bcode/489104 (mara
obpamenus: 19.01.2022).

3. Unbun, B. A. Maremarnueckuii ananu3 B 2 4. Yacte 1 B 2 kH. Knura 1 : yueOHuK 1is By30B /
B. A. Unbun, B. A. CapoBununii, b. X. CennoB. — 4-e¢ wu3a., mepepab. um pon. — Mocksa :
WznatenberBo FOpaiir, 2022. — 324 c. — (Bwicmee o6pazoBanue). — ISBN 978-5-534-07067-5.
— Teker : osnextponHblii // OOpazoBarenbHas mnardopma IOpaiir [caiit]. — URL:
https://urait.ru/bcode/491294 (nara obpamenus: 19.01.2022).

9. MatepunabHO-TeXHHYecKasi 6a3a, HeoOXoAUMAs 1Jisl OCylleCTBJIeHUsI 00pa30BaTEIbHOI0
npouecca no AMCUUILINHE

- yueOHbIe ayTUTOPUHU JJISl IPOBEACHUS 3aHATUH JIEKIIMOHHOTO THIIA;

- yueOHbIE ayTUTOPUU AJISl IPOBEACHUS MPAKTUYECKUX 3aHSITHH.

- yueOHbIe ayTUTOPUHU JJISl IPOBEACHHS IPYIIOBBIX U UHIAMBUAYAIbHBIX KOHCYIbTAIIUM.

ABTOpBI:

JoueHT kadenpsl
MaTeMaTU4YeCcKoro aHanmsa, k.¢.-m. A. l0. Yxanos



JoueHT xadenpsl
MaTeMaTU4YeCKOro aHanusa, k.¢.-m. B. B. JIlutBunoB



IIpunoxkenne Ne 1 k paGoueii mporpaMme M CUMIIIMHBI
«HdpopMannoHHbIE TEXHOJIOT U

DoH/1 OLIEHOYHBIX CPECTB
JJIS1 IPOBe/IeHNUs] TEKYIIero KOHTPOJIsl YCIIeBAeMOCTH
U MIPOMEKYTOYHOM ATTEeCTAIIUM CTY/IEeHTOB
o AUCHMILIHHE

1. TunoBble KOHTPOJBHBIE 33/IaHUsI U UHBIE MaTEPHAJIbI, UCIIOJIB3YEMbIE B IMPOIECCE TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH

Konrpoasnas pabora Ne 1. Merox marematrueckoit naaykiuu (U-OINK-3_2, U-YK-1_4)
Bapuanr 1

..:LL'ZI Ka3aThk PABEHCTBO

Bapuant 2

t

Z ifi+1)= %n(l +n)(2+mn)

i=1

Bapuant 3

- 1 3 3+ 2n

— i(i+2) 4 2(14+n)(2+n)

Bapuant 4

T

Z i(2i+1) = én(l +n)(5 +4dn)

i=1



KontpomnbHas pabora Ne 2. [Ipenen nocnenoBatensHoctu (M-OIMK-3_2, U-YK-1_4)

Bapuanr 1

1) HafiTu sHaueHne BHIDAMEHNS
. ni+dyn
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3) Hafti sHaueHue BRIpAMEHUSN
Z
. EY —rosT
lim —
=0 T
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5) Joxazare. parencrso, menonesys onpenenerne npetena dyurn. [lo = (F)
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Bapuant 2

1) Haflte sHaueRRe BRIPAKEHNS
.1 +1
lim 22T~

|
2) Haltu sHaueHle BRIDAMHEHUS
lim
x—+)

VAr -2
x? ’

3) Haltrnn sHauenne srIpasmess

()]

4) JoxkazaTe paseHCTEO, HCOOJIE3YH ONPeIsieHHe IPEIeIa NOCIeI0BATE LHOCTH
(mo £ mafitn V)

lim (20117 — n®™!) = —oc.

5) [okazars paBesHcTBEO, HCOOAk3ys onpeneneHune npetena gyekmms. [lo = (E)
aafltu § (A). lpusectn npumep.

y—=+5+0, z—=1-0.




KontponbsHas padora Ne 3. [Ipenen ¢pynkmuu (M-OITK-3_2, U-YK-1_4)

BapuanT 1
I (2* + 1}5 —(1- 322)°
-t 972 _ o3 .

2. lim (r'”"{ — (7" - 1]2""3).

00

cos (£) —sin (£)
cos(r)

I . (m(n+1) tan( 305 )
o lim |sin | ——= _
Ti— 40 ?tn — ]_}

e"sin(z) — e sin(a)

. lim

¥

ETE]

lim

il r—a

[

. arctan (z? + 3z)
. lim —
r—0  arcsin(2z)

BapuanaT 2

. =34 r? 42
. lim — —
:ﬂ-_] 1--'.*':' A 21--‘;':' — j

5 lim V2Et1l+1
g v B

I T/ eos(ax) — T/ cos(fz)
. lim Sty

0 sin”(z)

sin (a +2)\"
s 4o sin(a)

e?log(z) — e log(a)

lim

i Tr—il

[ ]

. tan(z
. lim —:I
0 aresin 3z




KonrpounsHas padora Ne 4. [IpousBonnas u ee npunoxenus (U-OIK-3_2, U-YK-1_4)

Bapuanr 1

1) Pasnosurs muorowien P(z) = 3z'+2x — 2 1o HesbiM N0I05KHTeTBHEIM CTeNeHsM
(x+1).

OIIPE,‘ [EJIHTE SHAYEHHH BLID AAeHHI

arcsin 2r — 2 arcsin

log x
3 !

2) lim

r—) T

2 = 1
4) lim (— Arccos r) ; 5) him ({:()t T — —) :
z—0 \ z—0 T

3) hm

r—+oo It

(£ =0),

BapuanT 2

1) Pasnosurs muorouten P(z) = 2!+ 2% — 2 no nensimv nonosxurensubm crenensim
{;1‘- — 2:1

OrnpeieuTh 3HAUEHHS] BhIPasKeHUit
(a+x)* —a”® "

2) lim 3) lim

r—l T2 ' T—rtoo £

1. [ arctanz = - 1 1
4}}3—,11[1!( T ) " d}}ﬂLn% (log:r :r—'l) '

(a =0, n>0),

KonrponsHas pabora Ne 5. Heonpenenennsiit unterpan (U-OIK-3_2, U-VK-1_4)

Bapwuant 1
1)f( C)sinede,  2) [ A2t q 3)f L
T SII & ad.x A — .
’ N 2420 +4

1 1
1 - dr 5 —dur.
)ft-a.n‘r—kl " O)/\/;z:+5+1 l

BapunanTt 2

1
). ¥ j2.]3 . '2‘ 1_3 ) R '
Y /(21; e 2 f v°2" de, 3) / 22420+ 4 d,
1
4) fmd(::, 5) ff’Zx sin () dur.




KonTtponsnast padora Ne 6. HecooctBennsie unrerpanst (M-OINMK-3_2, U-YK-1_4)
BapuanT 1

Brruncianres HecobeTBeHHBIE HHTeT'Pa Ikl HJIH YCTAHOBHTE HX PacxoIHMOCTD.

20 13,219
1 f - 2 > T2 A
) ;T }~u Va©

He CIeT0BATE CXOIHMOCTE HHTET'DAJIOE

+:x:_.r3_|_1 1 ﬁ
3 = dz,  4) | Y
)fl ~dr 1_[{] o

L’ICC.T[E,I[DB&T]:; Ha &EiE‘D.J'II-UTH}-'H) H YCJIOEHYV K CXOIHMOCTE HecoDCTBEHHBIE HHTeI'pa-

JIhI
+m . +m . . )
5}[ smB;rdL ﬁ}[ mgn{smz}dr.
0 J1

72 T

Bapuanr 2

BrranesmnTs HecobeTBeHHBIE HHTEerPaJibl HJIH YCTAHOBHTE HX PacXoIHMOCT.

1) [We—v’fdx 2) [EL
40 ! J1 Ix.-flog:{.‘.

He ClIe10BaThE CXOIHMOCTE HHTEeIPAJIOE

T arctan e 1) f L dr
1 Vit 0 VT -1

I"ICC.T[E,H,DB&TI:; Ha B.EICDIII'UTH}-'H) H YCJIOBEHY K CXOJIHMOCTE HecoOCTBEeHHEIE HHTEelPa-

T
5) f"’x Singzdr, 6) [+m sign(cos zxjdz.
1 J1

+oo

3)

T 2



KontpomnbHas pabora Ne 7. Hucnossie psabl (U-OTK-3_2, U-YK-1_4)

BapuanT 1
1} Hecnenopats cxommumocts pana. Eemn pan cxommres, HaliTh ero cyMay.

= ()"
2

n=0

Hecneposats cxompMocTs paios

)Y *f 3}2”;1_
n=1 n=1

Heenenosats Ha abeooTHY 0 H YOIOBHY 1 CXOMHMOCTE P IH

= sinn = sinn
4 , 5 .
}; 4+ 10 :I z

BapuanT 2

1} Hecnenopats cxommumocts pana. Eean pan exonures, HaliTH ero cyMay.

gk

(—1)m2m,

|l
(=]

T

HeenenosaTh (XOIEMOCTE PAIOE

e n+1 e {—]_:I“
2 . 3 .
};?13+1l}' :I; n!!

Heenenosats Ha abeo/oTHY 0 H YOIOBHY 8 CXOIHMOCTE PSIH




KonrponsHas padora Ne 8. Crenennsie psapl (U-OIMK-3_2, U-YK-1_4)

Bapuanr 1

Haitt obnacTh cXoMOCTH CTEIIEHHBIX PSIJIOB

oo 1) 00 log =
n Y Sl o) Y g Y we-

n=>0 n=1 n=0
- n, Qn r' - (3?’1 + 1 ”
(=0 5) Y o
n=0 n=0
BapunanT 2

Haiitn obiactb cxoauMocT CTETIeHHBIX PSIJIOB

n=1 n=1 n=()
= " = (4n+ 1N
4
) ! logn ) ; (4n)!! *
BapunanT 3

Haittn obnacTh cXoMOCTH CTEIIEHHBIX PSIJIOB

oo _1 n [ 4] [ 4]
1) Z:D ( Qn) ", 2) 2}?1“1‘.“, 3) zg(n—l—ljg(:r—i— ",

0y 5y B

n=0

1) i(—m (1 + 3:)_ ) i (sm %) ", 3) Zj: (%)3n (z+5



KontpomnbHas pabora Ne 9. dynkimonansusie psasl (M-OIMK-3_2, U-YK-1 _4)

Bapuant 1

Weeneposats mocae0BaTelbHOCTH Ha DABHOMEDHY O CXOAAMOCTE B VKAZAHHBIX
IPOMEY TKAX

(1" ) _
) z€0+00),  2e™, zel0l], 3)e™, re(l+oo).
HDJ'II:B_YHCB NIPH3HAKOM BEHBPI]J'I'pEIBCE, JAOKASATE DABHOMEDHY 0 CXOIHMOCTE B VK-

SAHHEIX MDOMERY TKAX CIIEIYOIHK Oy HKIHOHAILHEX DHIOB

o0

1 . i ent
9 Y = re(-ootx). 5 D . zE(-00)
! n=1

n=

6) Hairrn cymmy paga
T.1.51—1

;4?1—1'

Bapuant 2

Hecnenosars nocaeoBaTellsHOCTH HA PABHOMEDHYO CXOAMMOCTE B YKAZAHHBIX
IPOMEY TKAX

1) arctannz, =x&[0,2], 2) arctannz, z&[2,4oc), 3)(-1)"z, ze[0,1]

Momneayscs npranaxom Beliepirrpacea, N0Ka3aTh PABHOMEDHY 10 CXOIHMOCTE B YKa-
FAHHEIX TTPOMEKYTKAX ClIeIyomnx ¢y HKIMOHATLHEIX PHIOB

4)iﬂ. £ [0,100], 5}ix”". re -1
—tna S e 2'2

) Haitrn cymmy psma
= dn-3

an — 3

n=1




KonrpomnsHas pabora Ne 10. ®dyukiuu muorux nepemernsix (M-OIMK-3_2, U-YK-1 4)

Bapuant 1
1) Haiitn wacTrEe nponzeonine 1-ro 1 2-ro nopsikos dy KN
u= f(&.n), £=sin(r+2y), 5=
2) Heenenopars Ha sketpeMyM dy HKIH
r=1%26 -z —y).
3) Heenenopars yHEKIH0 HA yOIOEHBIL SKCTPEMYM
z=¢e™ mpuw T+y=1

4) Haitrn mafo/bines i HANMEHETIEE 3HAYCHIE iy HKIMN 2 = 43y —r+18y—4
pobmacrn 0 <r <1 0<y= L

Bapuant 2
1) Haitti sacTabe nponzsonase 1-ro 1 2-ro nopsikos dyHKIHR
v=f(£&nx), &=y, =2, x=z-y.
2) Heenenosars Ha skeTpeMyM dy HKIH
=2+ — 3zy.
3) Ucenenorats Ha skerpeMyM dyHrmmo = = fir, y), 3a1aHHY 0 HEHBHEIM ¥ DaB-
HEHHEM
3

— 4+ —r+z=0.
3 I T+

4) Haitti naBosbmee B HanMeHkee sHagenne gynkmn 2 = 22 + y? g obnactn
28

KontponsHas padota Ne 11. Kpatusie unrerpanst (U-OIIK-3_2, U-YK-1_4)

Bapuanr 1

Haiirn ofbemMbl Tesl, orpaHHYeHHbIX OBePXHOCTAMHA (BCe MapaMeTpPhl MOM0MKHTE T
HBL).

)z=4—y, 2=y +2,r=-1,2=2.

2) z= @Ay )

a 3
3) (22 +9° + 2%)? = axyz.

Bapuanr 2
Haiirin o6beMel Tesl, OrpaHHYeHHBIX HOBEPXHOCTAMH (BCE NAPAMETPH HOIOMKHTE k-
HEL).
Vez=2l+y’ 2=+, y=2,y=22, 2= L.
— 9 3
Qjy=ef,y=e", e —y-, z=0
Jy=e"y €Y

2, 90, A3
3) (z° +y” +27) = 75




Konrtponsnas padora Ne 12. KpuonuHelHbIe 1 TOBEPXHOCTHbBIE HHTETPAJIBI
(U-OIIK-3_2, U-YK-1_4)

BapmanT 1

Brruncante kparonnaeliHbe HHTErPATIH

1) ffds_,
LY

rne L — myra napaBons y* — 2r, nesamas sexcay Toukamn (1, /2) n (2,2).

]

2 ) dy,
) L{ +97) dy,

rae L — wowTyp npasoyronsHuka, obpasosarsoro npavemu r = 1, v =3, y =1, y = 5 B
NOJIOAHTENLHOM HANPABIEHHH.
BErucimTE NOBEPXHOCTHRE HHTETPAITE

y [ VEE s

riae S — noayedpepa 2+ y° + 20 = R, 2 > 0.

1) f[j;i;dy,

2 2 -d
rie S — BHENIHSS CTOPOHA MLMICOHTA o7 + 3 + 5 = L.

BapuanT 2

1) C nomomsry kpusoansefiHOr0 HETErPATA BRIMHCINTE IUIOMALE MIYPL, orpaHutesHol
acTpongoll T — acos® {, T — asin® ¢ (a > 0).
2) Barmiciute KprBoanHeHHRN HETerpan

fJ:E ds,
L

rie L — BepxHas NONOBHHA OKDYMHOCTH T° + ° — a°.

BrrMseanTs NOBEPXHOCTHRE HHTETPATH
3 f f rds,
=
rie S — uacts cepu 0 + 3 + 27 = B2, nemaman B neproM okTaHTE.

4) ff;rdyd'z+ydzdr+zdrdy._
)

rae S — BHemH#A cTopoHa KyDa, orpasEmtensore miockoctamu © = 0, gy =0, 2 =0, ©r = 1,
y=1,z=1



IIpuniaoxenne Ne 2 k paGoyeii nporpamMme JMCIHIIJIMHbBI
«MaTemMaTH4eCKUil aHATIU3»

MeToauuyecKue YKa3aHuA IJI CTYACHTOB 110 OCBOCHHUIO JTHCIUIIJINHBI

Kypc «maTemaTnueckuil aHamu3» SBISETCS JOCTaTOYHO OONBIIMM U CIOXKHBIM JJIs
ycBoeHus. Bce mnpuBoaMMBIE ONpeneseHus, TEOpeMbl W IPUMEPhl 337ad MOXKHO HAWTH B
pPEKOMEHI0BaHHOU uTeparype. OAHAKO OMNBIT IOKA3bIBAET, YTO OCBOUTH KYpC CAMOCTOSATEIBHO
yAaeTCsl TOJbKO OYE€Hb HEMHOTHMM CTyAEHTaM. PEKOMEHyeTCsl PEeryjsipHO MOCEIAaTh JIEKIUU 1
NPaKTUYECKHUE 3aHATHUS, BHIIOJIHATH ToMalHue 3aganus. [Ipu neoOxoauMoctu — oOpamarses 3a
KOHCYyJIbTallMeN K mpenogaBatento. [locenmienne 3aHATUN MO3BOJIMT IMOHSATH, KAKUE€ TEMbl U B
KakoM o0beMe wm3y4aroTcs. Jlns  caMocCTOATeNbHO — paboThl  JIyyllle  MOJb30BAThCS
PEKOMEHIOBaHHOM NIPENOJaBATEIEM JIUTEPATYPOA U HCTOUHUKAMH.

B koHIE KaX10ro cemMecTpa CTYIEHThl CHAIOT 3K3aMEH. DK3aMEH IPOBOJIUTCS B YCTHOU
dbopme. Borpock! k 3K3aMeHy npeacTaBieHbl B pasnene «CoaepikaHue pas3iesoB AUCHUILTUHBD)
HacTosAlell nporpaMMbl. CTyaeHTY mpeajaraercs OWJIET, COAEpKallMid JBa TEOPETHUYECKHUX
Bonpoca. [Ipu oTBeTe Ha BOmpoCkH! TpedyeTcsi MPUBECTU OMPEEIICHUS UCIOIB3YEMBIX TOHIATUN U
c(hopMyJIHpOBaTh OTHOCSIMECS K BOIIPOCY TEOpEMBI. B mpoliecce oTBeTa CTyA€HTY MOXKET ObITh
MPEJIOKEHO pelIaTh MPOCTYIO 3a/ady, OTHOCSUIYIOCS K TeMe BOmpocoB. [ TOro 4roObl
MOJIYyYUTh OLEHKY «YIOBJIETBOPUTEIBHO», JOCTATOYHO IPUBECTH HEOOXOAUMBIE ONPECIICHUS,
(bOpMYyIUPOBKH YTBEPXKIEHUH M OTBETUTh HA MPOCTHIE JOMOJHUTENbHBIE BOMpOChl. Jlis
[IOJIyUEHUSI OLEHKHU «XOpOILIO» WU «OTIMYHO» TpeOyeTrcs INPUBECTU JI0KAa3aTeIbCTBA
paccMaTpuBaEeMbIX YTBEpXKACHUH. EcCiM CTyIEeHT NPUBOAUT J0KA3aTEIbCTBO TEOPEMBI, E€MY
MOTYT OBITh 33J1aHBl BOIIPOCHI JUIsl IPOBEPKU MOHUMAHUSI JOKA3aTEIbCTBA.

[Tpu BBICTaBIEHUM OIIEHOK MOTYT OBITh YUYTEHBI OT3BIBBI IPEMOAABATENs, MPOBOAMBILIETO
NPAKTUYECKUE 3aHSITUS U PE3YJIbTaThl BBIIOJIHEHNUS KOHTPOJIbHBIX padoT.



