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1. leab ocBOeHMSs M CITUTIJIMHBI

[{esb OCBOECHMS TUCIMIUIMHBI — OBJIAJEHUE CUCTEMOM 3HAHWW U YMEHUW MO MaTeMaTuye-
CKOMY aHAIIU3Y.

2. MecTo M CUMIINHBI
B CTPYKTYpe 00pa3oBaTe/bHOM POrpaMMbl

JlucumminHa OTHOCHUTCS K 00si3aTelbHOW 4acTH ydyeOHOro IulaHa, BXOAUT B biok 1
«Aucuummuael (MOTYIH)».

N3ydyeHne naHHOW AUCLHMILIMHBI ONIMPAETCS] HA 3HAHUS, YMEHUS, HABBIKK U OIbIT, MOJIYy-
YeHHbIEe 00pa30BaTeNbHOM MPOrpaMMbl CPETHETO O0IIEr0 00pa30BaHuUs.

OcBoeHue NaHHOW JUCLUMIUIMHBI SBJSETCS HEOOXOAMMBIM ISl JajbHEHIIEro M3yuyeHus
TUCHMIUIMH «OJIEMEHTapHasi MaTeMaTuka», «YucieHHble MeToibl», «OCHOBBI MaTeMaTHYECKOM
oOpaboTku uHpopmanum», «OCHOBBl (PMHAHCOBOM I'PaMOTHOCTHM Ha YpOKAaxX MAaTeMaTUKW», a
TaKKe Ui IPOXOKJICHUS MEeJaroriuecKux MpakTUK.



3. Pe3yabTarbl 00y4yeHusl 0 JUCHUNIIIHHE

Kon
M HAMMeHOBaHHe
KOMIIETEeHIIMH

KO)I U HAUMCHOBAHHUEC
HHAXKATOpPA (I/IH)II/IKaTO-
poB)
JOCTUKCHHUA KOMIICTCHII MU

PesyabTaThl
o0y4eHust

110 JUCHUIIJIMHE

IIK-1 CriocobeHn ocyiecTs-
JSTH MEeJarOTHIECKYIO Jes-
TEIBHOCTH 10 MPOPHIbHBIM
npeaMeraM (IUCIUILTIHAM,
MOJYJISIM) B paMKax OCHOB-
HBIX 00pa30BaTEIbHBIX IPO-
rpamMm o01ero oopa3oBaHus,
0 IpoTrpamMMam JOMOITHH-
TEITLHOTO 00pa30BaHUs AeTeH
Y B3POCIBIX.

1.1_B.IIK-1. OcymiectBisier
MpenogaBaHue y4eOHBIX JHC-
LUIUIHH 110 Tpouitto (1po-
¢uiIsiM) IOATOTOBKH B paMKax
OCHOBHBIX 00pa30BaTEJIbHbIX
porpaMm ooiero oopasona-
HUSL COOTBETCTBYIOILIETO
YPOBHSIL.

B kareropuu «3HATb»

3 1.1 _B.IIK-1. Brnageer cu-
CTEMOMU MpPEIMETHBIX 3HAHHIA,
COCTaBIIAIOLIUX COJACPKAHUE
00pa3zoBaHus HA COOTBET-
CTBYIOILIEM YPOBHE OOLIEro
oOpa3zoBaHus (10 IpopuiI0
MTOJTOTOBKH).

B kareropuu «BJIAJAETDb»

B 1.2 B.IIK-1. Binaneer
HaBbIKOM pElIeHUs 3a/1ad /
BBITIOTHEHUS TIPAKTHIECKUX
3aJIaHUM U3 IKOJIBHOTO KypcCa;
000CHOBBIBAET BHIOOP CHOCO-
0a BBIIIOJIHEHUS 3aJaHUSl.

3.1_B.IIK-1. Binaneer cu-
CTEMOM Hay4YHBIX 3HAaHUU B
COOTBETCTBYIOIIEH MpPEIMET-
HOM ob6nacTu (1o mpouiTIo
MIOATOTOBKH).

B kareropuu «3HATb»

3.1_B.IIK-1. Brnaneer cu-
CTEMOM Hay4YHBIX 3HAHUU B
COOTBETCTBYIOIIEH MpPEIMET-
HOM ob6macTu (1o mpouTto
MIOATOTOBKH).

YK-1

Croco6eH oCyIecTBISITh
MIOUCK, KPUTUYECKUH aHalIu3 U
CUHTE3 UH(pOpMaIuu, pume-
HATb CUCTEMHBIN TOJIXO ISt
peLIeHUs TOCTaBJIEHHBIX 3a-
nau.

1.1_B.YK-1. Asaiinsupyer
3ajauy, Bblenss ee 0a30Bble
cocrasistonue. OcyecTis-
€T JEKOMIIO3ULIMIO 331a4u.

B kareropuu «3HATb»

3 1.1 _B.YK-1. 3naer tumo-
BYIO (MHBapUAHTHYIO) CTPYK-
TYpy 33244 ¥ BO3MOKHBIE
BapHaHThl peAIN3aAINU ITOMN
CTPYKTYpBI; 3HAET pazInyHbIe
THUIIOJIOTHH 3a/1a4, TOHUMAET
KJ1acCU(UKALMOHHBIE TTPU-
3HAKH, JISKAIME B OCHOBE
STUX TUIOJIOTHH; 0CO3HAET
0COOEHHOCTH PEIICHUs 3a1a4
Pa3IMYHbIX THUIIOB.

B kareropuu «YMETb»
¥Y_3.3_B.YK-1. Ymeer uc-
10JIb30BaTh MPH BBIIBUKEHUH

1 00CYKJIEHUH BapUaHTOB
pelIeHUs 3a/1a4l BO3MOXKHO-

4




CTH TE€XHOJIOTHH Pa3BUTHS
KPUTHYECKOTO MBIIICHHS,
pa3ianyHble GOPMBI OpraHHu3a-
[IUH TUCKYCCHH.

Y 1.1 _B.YK-1. Ymeer aHa-
JTM3UPOBATH 3a]1a9y, BBIICIATh
yCIIOBHE U 337aHue (BOMIpOC),
COOTHOCHTD MPEIOKEHHYIO
3aaqy ¢ TEM WJIA WHBIM H3-
BECTHBIM THITOM, OTIPENIEIIATh
HE0OXO0IUMBbIE JUIsl pELICHUS
3aJau 3HAHUSI, YMEHHUSI, J10-
MOJTHUTEIILHBIE CBEJICHHUSI.

3.1_ B.YK-1. PaccmarpuBa-
€T pa3JIu4yHble BApUAHTHI pe-
LIEHUS 33/1a4¥, OLIEHUBAs UX
JOCTOMHCTBA U HEJOCTATKH.

B kareropuu «3HATb»

3 3.1 _B.YK-1. 3naer crmo-
COOBI pEIICHHS TUTIOBBIX 3a-
a4 U3 KOHKPETHOM 00J1acTh
3HAHMSI, HAa3bIBAET 3TU CIOCO-
Obl, KOMMEHTHUPYET BHIOOD.

B kareropuu «YMETb»

Y_3.1_B.YK-1. IIpu peme-
HUU HECTaH/IApPTHBIX 3a/1a4
(TIOBBINIEHHOHN CJIOKHOCTH,
MEXAUCLIUIIIMHAPHBIX, TBOP-
YEeCKHUX U T. I.) IpeyiaracT
crocoObI peleHrs Ha OCHOBE
MMEIOIINXCS 3HAHUW U yMe-
HHUI.

Y 3.2 B.YK-1. CpaBHuBaer
pa3auyHbIe CIOCOObI pelIeHUs
3a/1a4M, OLIEHUBas UX 0COOEH-
HOCTH (BaJMJAHOCTb, TPYAOEM-
KOCTb, HEOOXOAUMOCTh PHU-
BJICUEHHUS JTOTIOTHUTEIbHBIX
pecypcoB U T. 11.).




4. CTpyKTYypa U coepxKaHue TUCHUILIUHBI

OO6mmast TpyI0€MKOCTh AUCHUIUTHHBI cocTaBisieT 20 3aueTHRIX equHul, 720 Jaca.

Buabl yuedHoii padoThI, BKJIIO-

yas

CaMOCTOSAITETBLHYIO PadoTy cTy-

JE€HTOB D opMblI TeKyle-
U TPYA0EMKOCTH (B yacax) ro KOHTPOJIsi
IpaxTun- [laGopa- ycreBaemMocTn
no memam u
Ne Paznen nucuuniinHbI Heckue TOpHbIE (a3 denan)
n/m | ¥ TeMbI 3aHATHH SAHATUH  BaHATHH p
s ®opMbl Ipome-
5 - 4 5 JKYTOYHOI aTTe-
> - & -
S o o 2 cranuu (no ce-
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1 2 3 5 6 7 8 9
[TpoBepka 3ana-
DOYHKIIMU OJHOM ITe- HUM 1)1 caMo-
1. YHICIUH O 1 8 |8 |o o |0 |20 AL Camt
pEeMEHHOMH CTOSITEILHOM pa-
OOTBI
[TpoBepka 3ana-
Yuciosag mociieioBa- HuH S caMo-
2. TEIBHOCTH U ee npe- | 1 8 6 0 0 0 20 .
CTOSITEILHOM pa-
nen
OOTBI
[IpoBepka 3ana-
HUH JIJI cCaMo-
3. [Ipenen KITUH 1 8 10 |0 0 0 20 .
penen dynxn CTOSITEILHOM pa-
OOTBI
[TpoBepka 3ana-
HenpeprsiBHOCTB HUM 1)1 caMo-
4. pep 1 6 |4 o o |o |20 JU Can
byHKIUN CTOSITENIBHOM pa-
OOTBI
[TpoBepka 3ana-
5. Kontponsnas padota | 1 0 2 0 0 0 4 HUW KOHTPOJIBHOU
paboThHI
6 [IpomexyrouHas at- 1 0 0 0 Ok3ameH B 1 ce-
) TeCTaus MECTpE
Bcero 3a 1 cemectp | | 30 130 |0 0 0 84
[TpoBepka 3ana-
[IpousBoaHas u ud- HUM 1)1 caMo-
1. | [lpoussorsas u wu 8 |8 o |0 |0 |22 A G
bepenman CTOSITEILHOM pa-
OOTHBI
[TpoBepka 3ana-
[Ipunoxenust nudde- POBEP A
HUMN 1T caMo-
2. PEHIMAIBHOTO UcUHuC- | 2 6 6 0 0 0 22 .
CTOSITEILHOM pa-
JIEHUS
OOTHBI
3. Heomnpenenennslii un- | 2 14 |14 |0 0 0 30 | IIpoBepka 3ama-




Terpain

HUH IS caMo-
CTOSITENIBHOM pa-
OOTEI

OrnpeneneHHbIN UHTE-

[TpoBepka 3ana-
HUH JIJI cCaMo-

6 6 30 .

rpai CTOSITETILHOM pa-

00THI

[IpoBepka 3azna-
KonTtponbHas padorta 0 2 6 HUN KOHTPOJIbHOM

paboThHI
[IpomexyrouHas at- 0 0 DK3ameH BO 2 ce-
TeCTalus MeCTpe
Bcero 3a 2 cemecTp 34 |36 110

[TpoBepka 3ana-
[Ipunoxxenus onpene- ] ] 20 HUM As camo-
JIEHHOTO MHTerpajia CTOSITETILHOU pa-

00THI

[IpoBepka 3ana-
Hecob6cTBenHnsbIit un- ) ) 6 HUM 1)1 caMo-
Terpai CTOSITETILHOM pa-

00THI

[TpoBepka 3ana-
YHucnoBblie psabl 8 8 20 | M ADIA cano-

CTOSITETILHOM pa-

00THI

[TpoBepka 3ana-
OyHKIMOHAJIBHBIE Ps- ] ] > HUU JUIS cCaMo-
I CTOSITETILHOM pa-

O0THI

[TpoBepka 3ana-
Tpuronomerpuueckue > > > HUUW JUIS cCaMo-
psnel Oypse CTOSITENIBHOM pa-

00THI

[TpoBepka 3ana-
KounTtponbHas padora 0 2 HUN KOHTPOJIbHOM

paboThI
[IpomexyrouHas at- 3auer B 3 ce-
TeCTaIus MeCTpe
Bcero 3a 3 cemecTp 28 |30 50
Teopus byHKIUN He- HvaBepKa 3

HUM 171 caMo-
CKOJIbKUX MEPEMEH- 8 16 50 .
HEIX CTOSITETILHOM pa-

00THI

[TpoBepka 3ana-
Kpatnsie nnterpanst 8 16 50 | MU camo

CTOSITETILHOM pa-

00THI

[TpoBepka 3ana-
KonTtponbHas pabdorta 0 2 10 | HUIl KOHTPOJBHOM

paboThHI

IIpomexyrounas

3ayer B 3 ce-




aTTecranus MeCTpe
Bcero 3a 4 cemecTp 16 |34 110
OcHOBHBIE TTOHATHUS Mposepka 3a1a
reopun OJTY. HI/E‘/’I )_'[J'IIZI caMmo
HuddepenunanbHbie 14 |12 6 .
aBHEHHS [IEPBOTO CTOATEIRHON pa-
P P 00THI
TopsiKa
[IpoBepka 3ana-
HuddepenunanbHbie POBED A
HUM A7 caMo-
YpaBHEHHUS BBICHINX 14 |14 6 .
HODSIKOB CTOSITETILHOM pa-
P 00THI
[IpoBepka 3ana-
KonTtponsHas padorta 0 2 4 HUW KOHTPOJIBHOU
paboThI
[IpomexyrouHas 36 Dk3ameH B 5 ce-
aTTecranus MeCTpe
Bcero 3a S cemecTp 28 | 28 16

Oomas Tpynoem-
KOCTb I CUMILIMHBI

20 3.e., 720 gaca




CoaepxxaHue TUCUUILTHHBI

®OVHKIUU OJHOM IIEPEMEHHOM

[Tonstne @ynkuuu. CrnocoObl 3amanus ¢yuxuuil. 'papuk. Knaccuduxanus GyHKuuii.
ObpatHas ¢yHkuus. CBoiicTBa B3aMMHO OOpaTHBIX (YHKIMI. SIBHO M HEABHO 3ajaHHasl PYyHK-
uus. Cnoxnas ¢pynkuus. [loctpoenue rpagpukoB QyHKUKN ¢ TOMOLIBIO IPe0Opa3oBaHUi.

UNCIIOBAA ITIOCJIIEAOBATEJIBHOCTD U EE IIPEIEJI

Iloustre umciaoBOl mocienoBarebHOCTH. CIIOCOOBI 3amaHus IIOCIIENOBaTeEIbHOCTENR. Mo-
HOTOHHBIE, OIpaHUYEHHbIE TOcCienoBarenbHoCcTH. OnpeneneHue Ipeaena YuciIOBOM IOCIenoBa-
tesnbHOCTH. EnuHcTBeHHOCTH Mpezena. OrpaHuueHHOCTh MOCIEA0BaTENbHOCTEHN, MMEIOIINX MTPEET.
Apugmernyeckue cBOICTBa IMpeeioB HocienoBareibHOCTed. beckoHeuHo Manble U OECKOHEYHO
OoJIbIIINME TTOCIIEIOBATENILHOCTH, CBA3b MeXay HUMU. OCHOBHBIE TEOPEMBI O IpeJielie MociIe0Ba-

TENBHOCTU. YHCIIO e KaK MPeeN YHCIIOBOM MOCIIEI0BATEIBHOCTH (1 ﬁf

I[MPEJAEJI ®YHKIWN

Omnpenenenne KoHeyHOro mpenena Gyakuuu B Touke no Komm, mo I'eitne. PaBHOCHITB-
HOCTb 3TUX OllpesiesieHuil. beckoHeuHblil npe/elt B TOUKe, KOHEUHbIN 1 OECKOHEUYHBIN Ipesien Ha
0ECKOHEYHOCTU. ApHU(METHUECKUE OlNepaliy HaJl PYHKUUIMU, UMEIOIMMU Mpeaesbl. Teopembl
o npenenax. OgHocTopoHHHUE Tpenensl. [lepBriil 1 BTOpOH 3amedaTeNbHbId mpesensl. Heompe-
neneHHocTH. Knaccudukamus OECKOHEYHO MalbIX U OECKOHEYHO OOJIBIINX BEIUYHH. DKBHBA-
JIEHTHbIE OECKOHEYHO MaJlble.

HEITPEPBIBHOCTbH ®YHKIINN

Onpenenenus GyHKIMM, HENPEepbIBHON B TOouke. OJIHOCTOPOHHSSA HENpepbiBHOCTH. He-
IIPEPHIBHOCTD B MPOMEXYTKe. Apudmernyeckue AeHCTBUSA HaJl HENPEPHIBHBIMU (YHKIUSIMHU.
HenpepriBHOCTh crnoxHOl ¢yHkuuu. Knaccudukanus paspeiBoB. CBoiicTBa (hyHKIMM, Hempe-
PBIBHBIX Ha oTpe3ke: Teopembl bonbuano-Komu, teopemsl Beitepmirpacca. CymiecTBoBaHue U
HENpephIBHOCTh 00paTHOM (QyHkuuu. PaBHOMepHass HempeprlBHOCTh. Teopema Kantopa.
ACUMITOTBI KPUBBIX.

I[MTPOU3BOJHAA U ANDDEPEHITNAIL

3amauu, MPUBOIIINE K TIOHATHIO MPOU3BOAHON. OnpeneneHue mpousBoaHou. ['eomerpuye-
CKUI ¥ MEXaHWYECKHI CMBICII IPOU3BOJHOM. BhIUKCIeHHE 10 ONPEAETIEHUIO ITPON3BOIHBIX HEKOTO-
pbIX 3neMeHTapHbIX GyHKImi. [IpousBoanas obparHoil pyHKIMU. CBSI3b MEXY CYIIECTBOBAaHHEM
MIPOM3BOJHON M HENPEPHIBHOCTHIO. OJJHOCTOPOHHUE NMPOU3BO/HBIE. [IpaBuia BeIYMCIEHUS TPOU3-
BOoAHBIX. [IpomsBonHasi crnokHOM (yHkuuu. IlpousBojHas Mmoka3aresbHO-CTEIEHHON (DYHKIUM.
Huddepennmpyemast pynkuuu. Juddepennuan. I'eomeTpuueckuil 1 MEXaHUUECKUM CMBbICT Au-
depenmmana. [IpaBuna muddepeniupoBanus. [IponsBoanbie n muddepeHansl BEICIIAX TOPSI-
koB. ®opmyna Jleibnuna. AuddepeHnmrpoBanne HESIBHBIX U TApaMETPUUECKU 33JaHHBIX () YHKITHHA.

[MPMJIOXEHUA JUODPEPEHITUAJIBHOI'O NCHUCJIEHUA

OcHoBHbIE TeopeMbl AudQepeHuanbHOro ucuucienus: teopemosl ®epma, Poss, Jla-
rpanxa, Komu. @opmyna Teiinopa A MHOrowieHa U AJis IPOU3BOJIbHON GyHKuuu. OcTaToy-
HbIi wieH ¢opmynsl Teinopa B popme Jlarpanxka, B popme [leano. I1pubnmxkenHbie Bbuncie-
Hus ¢ noMmolinbio ¢opmynsl Teitnopa. IlpaBuna Jlonutang. YciaoBust MOHOTOHHOCTH (DYHKIIMH.
OkctpemyMbl. Haunbonbliee u HauMmeHblllee 3HaueHue (yHkuuu. HampaBieHue BhITyKIOCTH
kpuBoil. Touku neperuba. Cxema uccienoBanust yHKIUU U ocTpoeHus rpaduka. Kpussie, 3a-
JaHHbIE TapaMeTpuuecku. KpuBbie B MOJISIpHOM cuCTEMe KOOPAUHAT.

HEOITPEJIEJIEHHBI UHTEIPAJI



[lepBooOpa3zHas U HeomnpeaeneHHbId nHTErpai. Teopema o6 obmeM Buae mepBooOpas-
HbIX. OmnpeseneHne HEONpeAeICHHOT0 MHTerpaia. [ eOMEeTpuYecKnii CMBICT HEOMPEIEICHHOTO
uHTerpayia. Tabnuia OCHOBHBIX MHTErpajioB. CBOMCTBA HEOMPEACICHHOTO MHTErpaita. MeTo bl
BBIYMCIIEHUS HEOIIPEIEIEHHOIO NHTErpajla: HEMOCPEICTBEHHOE UHTETPUPOBAHUE; METO 3aMEHBI
MIEPEMEHHOMN; UHTETPUPOBAHKE IO YACTAM; METOJI HEOIPEICIECHHbBIX KOIPPUIIMEHTOB; HHTETPH-
pOBaHHE PALMOHANBHBIX (YHKIMI, HHTETPUPOBAHUE BBIPAKEHUM, COAEpKAIMUX paguKal; MOJI-
CTAaHOBKHM OiiJiepa; UHTErpUpOBaHHE OMHOMHANIBHBIX IU((dEepeHlnanoB, HTHTETPUPOBAHUE BbI-
pakeHU, coJiepKalluX TPUTOHOMETpUUecKre (PyHKIUH.

OIIPEJEJIEHHBIM MHTETPAJI

3anauu, IPUBOIALINE K TIOHATUIO ONpeAesieHHOro uHTerpana. OnpeneiaeHue onpeseneH-
HOro uHTerpana. ColicTBa ompe/esieHHOro uHTerpana. Boruncnenue no onpenenenuto. Omnpe-
JIeJIEHHBIM MHTErpall ¢ NepeMeHHbIM BepXHuM npenaeiaom. Gopmyna Herotona-JleitOuuna. 3ame-
Ha [IEPEMEHHOM B ONIPEIEICHHOM UHTerpaie. MIHTerpupoBanue no 4actsm.

[MPUJIOXEHM A OIMTPEAEJIEHHOI'O UHTET'PAJIA

[Tnomane ¢uryper. KBampupyemoie ¢urypsl. Beraucnenue muiomaneii B 1€KapTOBBIX U
MOJISIPHBIX KOOpJMHATAX U JJIs Cilydas mapameTpuyeckoro 3ananust ¢yHkiuu. [lonsarue kyoupy-
emoro tena. O6beM u ero Berunucienue. [punuun KaBansepu. Ilonsatue cnpsamisieMoit KpUBO.
Jnna nyru. [Inomans noBepxHocTH Tena BpaieHus. CTaTH4ecKrue MOMEHTHI U LIEHTP TSKECTH
10ckoi KpuBoil. CTaTnyeckue MOMEHTHI U LEHTP TSHKECTU IUIOCKo gurypsl. Teopemsl ['yinb-
nuHa. Pemenue 3a1a4 ¢ npUMEHEHUEM UHTETPAIBHOTO UCYUCIICHHUS.

HECOBCTBEHHbI MHTEI'PAJI

HecoOcTBeHHbIE HHTErpajIbl IEPBOTO U BTOPOTro poja. [lpu3Haku cXoAUMOCTH.

UMCJIOBBIE PAIbI

YucnoBoil pan, cymma psia. CxoauMocts. ['eomeTpudeckuil psjl, ycaoBUE €ro CX0AuMo-
ctu. CBolicTBa cxoxadmuxcs psijgoB. HeobxonuMelil npusHak cxoaumocTtu psaa. [lonmoxxurens-
HbIE psaapl. ['apmonnueckuit pan. [Ipu3Haky cpaBHEHMS MOJIOKUTEIBHBIX pAloB. [Ipu3Haku cxo-
mumoctu: Jlanam6epa, Komm, unterpanbubiil. [Ipon3BosibpHble 0 3HaKY psabl. Paabl elOHU-
ueBckoro tumna. Onenka ocratka. AOCONIOTHASE U yCIOBHAs CXOAUMOCTh. Teopemsl upuxie u
Pumana. YMHOXeEHUE pALIOB.

OVYHIMOHAIJIBHBIE PAJIbI

@OyHKUMOHANBHBIE psibl. PaBHOMEpHas cxoauMocThb. CBOWCTBA PABHOMEPHO CXOSIIUXCS psi-
noB. Crenennble psaapl. Panuyc cxoammocty, 061acTh cxoauMocTi. HenpepbIBHOCTE CyMMBI CTEIEH-
HOT'O psZia BHYTPU MPOMEKYTKA CXOAUMOCTH, MOWICHHOE MHTErpupoBanue U muddepeHpoBanue
CTENEHHbIX psisioB. Pasnoxenue aneMeHTapHbIX (YyHKIMHA B creneHHble psibl. P Teinopa. Ouenka
ocrarka. Pa3noxeHue B CTENIEHHON PsAJl OCHOBHBIX AJIeMEHTapHbIX QyHKIMNA. [IpubmnkeHHbIe BbIUUC-
JIEHWs C IOMOIIBIO CTENEHHBIX PsIoB. Berurcnenue npeaenos. IloacraHoBka psaa B psl.

TEOPUS ®YHKILWI HECKOJIbKUX ITEPEMEHHBIX

OyHKIMM HECKOJNbKUX NepeMeHHbIX. ['papuk. Jlunum ypoBHd. Ilpenen dynxuuum He-
CKOJIbKUX TepeMeHHbIX. HenpepbiBHOCTh. YUacTHble Tpou3BOAHBIE. ['€OMETPUUYECKHI CMBICIT
YaCTHBIX MPOU3BOJHBIX QYHKIMH IBYX NepeMeHHbIX. [lomHoe mpupamienne GpyHKIUU HECKOIb-
KHUX nepeMeHHbIX. [Ipou3BoaHas cinoxHON GyHKIMH. YacTHbIE IPOU3BOIHBIE HESIBHO 3a/laHHOM
¢byukuuu. [Honusiit nuddepennuman. [IponsBoanas no HanpasieHuto. ['paauent. YactHble npo-
M3BOJHBIC BRICIINX MOPsAAKOB. Juddepenmans Beicinx nopsakos. @opmyna Teinopa. Heob-
XOJMMO€ YCIIOBUE IKCTpeMyMa (YyHKIIMHM HECKOJbKUX IepeMeHHBIX. JlocTaTouHoe yclIoBHE CY-
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LIECTBOBAaHMS IKCTpeMyMa QYHKIUU JBYX nepeMeHHbIX. Hanbonbiiee 1 HauMeHblee 3HaYeHHe
(GYHKIIMHM HECKOJIBKUX IIEPEMEHHBIX. Y CIOBHBIE SKCTPEMYMBI.

KPATHBIE UHTET'PAJIbI

3amaua 06 obbeme nuIuHIpHYEecKoro Opyca. Onpenenenue aBoitHoro uHTEerpaia. Kmac-
Cbl UHTErpUpyeMbIX (GyHKIUN. OCHOBHBIE CBOMCTBA ABOMHOrO MHTErpana. [lpuBenenue nBoiHo-
ro MHTErpajia K MOBTOPHOMY B cilydae MpsSMOYrojibHOM obnactu. I[lpuBenenue qBOMHOrO MHTE-
rpaja K NOBTOPHOMY B Cllydyae KpUBOJIMHEWHOH obnacTtu. [Ipeobpa3zoBanus muiomaneit npu pe-
TYJISPHBIX OTOOpaXKeHUSIX. 3aMeHa MEPEeMEHHBIX B JBOMHOM HWHTErpaie. J[BoWHOW WHTErpan B
MOJISIpHBIX KoopauHartax. [lonstue TpoliHoro unrerpaia. CBeieHue TPOMHOIO MHTErpaia K Io-
BTOpHOMY. TpoiiHble MHTErpalibl B CHEpUUECKUX U IMIMHAPUYECKUX KoopauHaTtax. [Ipunoxe-
HUS KPAaTHBIX UHTErPAJIOB: BbIYMCIEHUE 00beMa, MIIOIIAU [J1aJKON MOBEPXHOCTH, MAaCChl MaTe-
pHAIBHOM IUNIACTHHBI M MATEPUAIBHOIO TEJIA, HAX0XKICHUE KOOPINHAT LEHTPA TSHKECTH.

OCHOBHBIE IIOHATUA TEOPMM OBBIKHOBEHHBIX JTU®OEPEHIIMAJIBHBIX
YPABHEHUH

3anauyu, IpUBOJAIINE K OOBIKHOBEHHBIM U depeHIanbHbIM ypaBHeHUAM. OCHOBHbIE
MIOHSATHS.

JUDODOEPEHIIUAJIBHBIE YPABHEHUM A ITEPBOI'O ITOPAIKA

JuddepenunanbHble ypaBHEHUS [IEPBOTO MOPSJIKA: YPAaBHEHUSI C pa3essiolUMuUcs Ie-
pPEMEHHBIMHU, OJTHOPOHbIE YpaBHEHUS, JINHEHHbIE YpaBHEHUS, ypaBHEeHUs bepHysuin, ypaBHeHUs
B IOJIHBIX AU depeHuanax.

JUDODOEPEHIIUMAJIBHBIE YPABHEHM A BBICIINX ITOPAAKOB.

VYpaBHEHHs1, TONyCKAIOIME TOHWKEHUE TIOPsI/IKa.

Jluneitnbie oqHOpoIHBIE MU depeHInaIbHbIE YPaBHEHUS BHICIINX MOPSIIKOB C MOCTOSH-
HBbIMH KO3 puninentamu.

Jluneitnble HEeogHOpOAHBIE MU depeHIaIbHbIE YPAaBHEHUS BHICIINX MOPSAKOB C [IOCTO-
SIHHBIMH K03 pULIeHTaMU.

Jluneitnsie ogHopoaHbIe nuddepeHInalbHble ypaBHEHUSI BTOPOTrO MOPSIIKA C MOCTOSH-
HBbIMH KO3 puLineHTamu.

Jluneitnsie HeogHOpOAHBIE NUDdepeHIaTbHbIE YPaBHEHHSI BTOPOTO MOpsiIKa € MOCTO-
SIHHBIMH K03 pULIeHTaMu.
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5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH,
NpuMeHsieMble TPU OCBOEHHHU M CIUILTHHBI

J TexHONMOTHs pa3BUTHS KPUTHUECKOTO MBIIUICHHUS U TPOOJIEMHOTO 00y4eHus (pe-
aJIM3yeTCs IPU PEIIeHUH YIeOHbIX 3a/1au MPOOJIEMHOTO XapaKTepa).

o TexHoIoTHsI KOHTEKCTHOTO 00y4YeHUs1 — 00yueHne B KOHTEKCTe npodeccuu (pea-
TM3yeTCs B YUeOHBIX 3aJJaHUSX, YIUTHIBAIONINX CIIENN()UKY HAIPABICHHUS U TIPOQHIIS TIOATOTOB-

J TexHoNOTHsI HHTEPaKTUBHOTO 00y4YeHus (peanusyercs B popme yaeOHbBIX 3a/1a-
HUH, MPEIoIaralinX B3anMOACHCTBIE 00yJatONINXCs, NCIIOIb30BAHNE aKTUBHBIX (hOpM 00-
paTHOM CBSI3H).

o TexHonorus 3MeKTPOHHOro OOyueHus (peanusyeTcss MpU MOMOILU JIEKTPOHHOM
oOpa3zoBatenbHOI cpenpl CI'Y npu ucnosb3oBanuu pecypco ObC, npu npoBeneHnn aBToMaTH-
3UPOBAHHOTO TECTUPOBAHUS H T.II.).

J TexHONMOTHs pa3BUTHS KPUTHUECKOTO MBIIUICHUS H TPOOJIEMHOTO 00y4eHus (pe-
aJIM3yeTCs IPU PEIIeHNH YIeOHbIX 3a]1au MPOOJIEMHOrO XapaKTepa).

AlanTHBHBbIE 00pPa30BaTeIbHbIE TEXHOJIOTHH,
NpuMeHsieMble TPH U3YYeHUH THCHUTLTHHBI

HpI/I O6y‘leHI/H/I JIuL € OrpaHU4YC€HHBIMH BO3MOXKHOCTSAMU 3J0POBBA HPCANIOJaracTcsa uc-
MOJIb30BaHKE NMPH OpraHU3alMd 00pa30BATEIBHOW JEATEIFHOCTH AJalTUBHBIX 00pa3oBaTEIb-
HBIX TEXHOJIOTUH B COOTBETCTBUHU C yclioBHsAMH, u3noxkeHHbIME B OIIOII (pazgen «OcobenHo-
CTH OpraHH3aliy 00pa30BaTEIBHOTO TpoIiecca 0 00pa30BaTENbHBIM IIPOTpaMMaM sl HHBAJHU-
JIOB Y JIUI] C OTPAHUICHHBIMU BO3MOXXHOCTSIMHU 37I0POBBSI»), B YaCTHOCTH: MPEIOCTABIICHHUE CIIe-
IHUAJIBbHBIX y‘le6HBIX nocoounii u AUAAKTHYCCKUX MAaTCprualioB, CICHUAIBHBIX TCXHHYCCKUX
CpeICTB 00yJYeHHsI KOJUIGKTHBHOTO M WHIAWBHIYIBHOTO ITOJIH30BAHUS, MIPEIOCTABIICHUE YCIYT
acCHCTeHTa (IMTOMOITHHMKA), OKAa3bIBAIOIIETO OOYYAIONIMMCS HEOOXOJUMYI0 TEXHUYECKYIO I10-
MOIlb, U T. I1. — B COOTBCTCTBHUU C MHAUBUAYAJIbHBIMHA 0COOEHHOCTSIMU O6y‘-IaIOHII/IXC5I.

[Tpu Hanuuum cpeau oOyyaroUUXCs JIUL C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0pPOBbS B
pasnen «O0Opa3oBareIbHBIC TEXHOJIOTHH, IPUMEHSIEMbIC IIPH OCBOCHUM JUCIIUTUIMHBD) padodei
MIPOrpaMMbl BHOCSITCSI HEOOXOAUMbIE YTOUHEHHUS B COOTBETCTBUH C «IlonoxeHnem o6 opranusa-
UM 00pa30BaTENLHOTO IMPOIECCa, MCHUXOJIOTO-TIENArOTHYECKOTO COMPOBOXKICHUS, COLUAN3a-
MM WHBAJIHUJOB W JIMI C OTPAHUYEHHBIMU BO3MOXHOCTSIMHU 3JI0pPOBbs, oOyuaromuxcsi B BU
CI'Y» (IT1 8.70.02.05-2016).

HNHpopmannoHHbIe TEXHOJIOTHH,
NpUMeHsieMble IIPH U3YYeHHUH AUCHUIIIMHBI

o Hcnonb3oBanue MHGOPMALMOHHBIX PECYPCOB, JOCTYMHBIX B HUH(GOPMALHUOHHO-
TEJIEKOMMYHUKALIMOHHON ceTu VMHTepHeT (CM. IepeyeHb pecypcoB B II. 8§ HACTOSIEH Mporpam-
MBI).

o Coznianue 3JeKTPOHHBIX JOKYMEHTOB (KOMITBIOTEPHBIX MpE3eHTalui, BUaeodaii-
JIOB, TUICMKACTOB U T.I1.).

o Hcnonb3oBaHue NPUKIAIHBIX KOMIIBIOTEPHBIX MPOTrpamMM IO MNPOQHIIIO0 MOAr0-
TOBKH.
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6. YueOHO-MeTOAM1YECKOE 00ecnieueHue
CaMOCTOSITeIbHOH Pa0oThI CTY/IEHTOB.
OueHouHbIE CpeCTBA /Il TEKYIEro KOHTPOJIsS yCIeBaeMOCTH, IPOMeKYTOYHOM aTTecTa-
MU [0 UTOraM OCBOEHH S THCIIHIIJIHHBI
6.1. CamocTosiTeIbHAsA padoTa CTYAEHTOB 0 JMCHUIIINHE
6.1.1. Iloozomoeka Kk npaxmuuecKum 3aHAMUAM

1. O6uacte onpenenenns ¢pynkiuu. Knaccudukanus ¢pynkmuit. CPC: [5], §1, NoNe
1-35, meu., §2, NeNe 43-49, 59-69, 79-91, 95-101, neu. lom. 11-143, Heu.

2. [Ipeo6paszosanus rpaduxos. CPC: [5], §3, NeNe 145-165, neu. [Toctpoenue rpa-
¢ukoB cnoxubix Gyakuuit. CPC: [5], §3, NeNe 181-197, neu. [locTpoenue rpadukoB ¢ MOTyIIs-
mu. CPC: [5], §3, NoNe 167-171, 203, neu. Cnoxenue, ymHoxkenue rpadukos. CPC: [5], §3,
NeNe 173-179, neu.

3. Pemenne ypaBHeHuit u HepaBeHCTB ¢ momolbio rpadgukos. CPC: [5], §3, NoNe
205-211, 213-221, Heu.

4. [TocnenoBarensuocts U ee penen. CPC: [5], I'm. 1, §4, NeNe 223-253, neu. [om.
NeNe 260-303.

5. Texnuka HaxoxaeHUs npenenoB nocinenopatenpHocTe. CPC: [5], T 1, §4, NeNo
311-329, Heu.

6. Omnpenenenue npenena Gynkmuu. JlokazarensctBo no onpeaenenuto. CPC: [5],
I'm. 1, §5, NeNe 331-359, neu.

7. [Ipenen pynkuuu Ha 6eckoneunoctu. beckoneunsiit npenen. CPC: [5], I'n. 1, §5,
NeNe 331-359, neu.

8. Texnuka Haxoxaenus npenenos ¢pyakmui. CPC: [5], I'm. 1, §5, NoNe 361-401,
HE.

9. Texnauka Haxoxaenus npenenos ¢pyakmuit. CPC: [5], I'm. 1, §5, NoNe 425-435,
Hed. DkBUBaJICHTHBIE OeckoHeuHo Manbie. CPC: [5], I'm. 1, §5, NoeNe 403-423, Heu.

10.  HenpepsiBHocTh GyHkuuu. CPC: [5], T'n. 1, §6, NeNe 441-453, neu. Tunsl Touek
paspeiBa pynkuun. CPC: [5], I'nm. 1, §6, NeNe 455-471, Heu.

11.  Caoiicta HenpepbiBHBIX ¢yHkuil. CPC: [5], I'n. 1, §6, NeNe 473-491, Heu.

12. KonTtponsnas padota Ne 1 «IIpenensl 1 HEMPEPHIBHOCTh (PYHKITUNY.

13.  Onpenenenue npou3BogHON GyHKIMU. HaxoxieHre npou3BoIHOM 0 orpeere-
Huto. CPC: [5], I'n. 2, §1, NeNe 501-507, neu. [IpousBoanas cinoxuoit pyakuun. TexHuka
HaxoxeHnus npousBoaHbiXx. CPC: [5], I'n. 2, §1, NeNe 509-539, neu.

14. Texnuka Haxoxaenus mpous3Boaubix. CPC: [5], I'n. 2, §1, NeNe 541-574, neu.

15. Juddepenuman u qupdepenunpyemoie pynkuuu. CPC: [5], T'n. 2, §1, NoNe 583-
589, neu. [IponzBoausie u nuddepenmuanst Beiciux nopsakoB. CPC: [5], I'm. 2, §1, NoNe 591-
603, neu.

16.  T'eomerpuueckue mpunoxxeHus npousBoanon. CPC: [5], I'm. 2, §2, NoNe 605-641,
HE.

17.  ®usuyeckue u reoMeTpudeckue npuioxenus npouspoano. CPC: [5], I'n. 2, §2,
NeNe 643--661, neu.

18.  ®dusmyeckue u reoMeTpudeckue npuiaoxerus npousBoanoi. CPC: [5], I'n. 2, §2,
NeNe 643--661, neu.

19. Haubonpiiee n HaumeHblliee 3HaueHUE PyHKUMU. Perienne 3a1a4 Ha SKCTpEMyM.
CPC: [5], T'm. 2, §3, NeNe 757--769, Heu.
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20. Haubonpiiee n HaumeHblliee 3HaueHUE PyHKUMU. Perienne 3a1a4 Ha SKCTpEMyM.
CPC: [5], T'n. 2, §3, NeNe 757--769, neu.

21. Pemenne 3amgau Ha skctpemym. CPC: [5], ['m. 2, §3, NoNe 771--799, Heu.

22.  HUccnenoBanue QpyHKuui u nocrpoenue rpapukos (MmHorounensl). CPC: [5], T'n.
2, §4, NeNe 801-804. UccnenoBanue GyHKINN U TOCTPOCHHE TPadUKOB (TPUTOHOMETPUICCKUE
¢ynkuun). CPC: [5], I'n. 2, §4, NeNe 811-817.

23.  HccnenoBanue QpyHKIUN U ocTpoeHue TpadukoB (ApoOHO-paIiMOHaIbHbIE
¢byakuun). CPC: [5], T'n. 2, §4, NeNe 805810, 818-828, 849-852. UccnenoBanue GyHKINNA U
nocTpoeHue rpaduxos (rmokasareiabHble, Jjorapudmsel). CPC: [5], I'n. 2, §4, NoNe 829-838.

24.  HccnemoBanue PpyHKumii 1 mocrpoeHue rpaduxos (pasusie ¢pynkiuun). CPC: [5],
I'n. 2, §4, NoNe 839-847, NeNe 853-856, 865-872.

25. Kontponsnas padota Ne 2 «[Ipon3BoHas v MPUIIOKEHUS IIPOU3BOTHON.

26.  HenocpeacTBeHHOE MHTErpUpPOBaHKE. 3aMEHA B HEOTIPEICIIEHHOM MHTErpase.
CPC: [3], NeNe 1.3-34.3, 40.3-80.3.

27. 3ameHa B HeomnpeaeneHHoM unTerpaine. Marerpuposanue mo yactam. CPC: [3],
NoNe 93.3-113.3, 122.3-123.3.

28. HNHTerpupoBanue paniMoHaIbHBIX Apo0eit. MeTon HeonpeaeneHHbIX KO3 huIu-

entoB. CPC: [3], NeNe 127.3-134.3.

29.  UnrerpupoBanue tpuronomerpudeckux ¢pyakmuii. CPC: [3], NeNe 145.3-163.3.

30.  UurerpupoBanme BeIpaxkeHu#, coaepxanmx paaukair. CPC: [3], NeNe 139.3-
151.3.

31.  KonrpoisbHas padota Ne 4 «HeonpeneneHnsiit uHTErpaig. Meroapl HHTErpUpOBa-
HUSD.

32.  Brruucnenue onpeneneHHoro uaTerpana no onpeaenenuto. CPC: [3], NeNe 200.3,
210.3, 211.3. CroiictBa omnpezaenennoro uarerpana. @opmyna Herorona-Jleounuma. CPC: [3],
NeNe 213.3,216.3, 231.3-234.3.

33.  3amena B onpeaenennom unarerpaine. CPC: [3], NeNe 253.3, 299.3-301.3. UnuTe-
rpupoBanue 1o yactsiM. CamocrositenbHas padota Ne 8 «Bpluncienue onpeaeieHHOro HHTerpa-
Jay.

34, Borauncnenune momaneii. CPC: [3], NeNe 253.3, 299.3-301.3.

35.  Ilnomane B HOJSpHBIX KoopauHaTax. [lnomanes purypsl, orpaHnyeHHON napa-
MeTpudecku 3aaanaon kpusoit. CPC: [3], NoeNe 304.3, 305.3, 329.3-331.3, 332.3.

36. Brruucnenue oowema, oobema tena Bpamerusi. CPC: [3], NeNe 352.3, 387.3-
389.3, 402.3, 404.3, 409.3.

37.  Beluucnenue ;MHBI AYTU U wiomaan nosepxHoctu Bpamenus. CPC: [3], NeNo
416.3-419.3, 426.3, 427.3. CamocrositensHast padbota Ne 10 «Brruncnenue oobema Tema Bparie-
HUSD.

38.  Ilpunoxenus onpeaenennoro uarerpaia B pusuke. CPC: [3], NeNe 486.3-491.3,
499.3-504.3.

39.  Pemienue 3aa4 ¢ IOMOUIbIO OINpeEIeHHOro nHTerpana. HecoOcTBeHHbIE HHTE-
rpainsl. CPC: [3], NeNe 433.3-434.3, 439.3, 442.3, 445.3.

40.  BpluncieHre HeCOOCTBEHHBIX HHTETpasioB 1-ro poaa.

41. Brruncnenue HecoOCTBEHHBIX HHTETPATIOB 2-T'0 poJia.

42. Psinp1. OcnoBubie nousitus. [lonoxurensusie psiabl. CPC: [4], NeNe 1.4-10.4,
33.4-39.4.
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43. [Ipu3Haku cxoauMocTu moIoKUTENbHBIX psiioB. CPC: [4], NeNe 47.4-60.4, 64.4-
72.4.

44,  TlpusHaKH CXOAMMOCTH MOJOKUTEIbHBIX psiaoB. CPC: [4], NeNe 80.4-85.4, 117.4.

45.  Psagsl neiiOnuneBckoro tuna. Ouenka octarka. [Ipou3BoJibHbIE 110 3HAKY PAIbL.
CPC: [4], NoNe 120.4-124.4, 133.4-136.4, 139.4-141.4, 154.4-157 4.

46.  Apudmeruyeckue nerictBus Haa panamu. [lepectanoBka wieHoB psjaa. CPC: [4],
NoNe 144.4-146.4.

47.  ®yakuuonanbHbIe psaabl. CPC: [4], NeNe 164.4-175.4.

48. PaBnomepnas cxomqumocts. CPC: [4], NeNe 186.4-188.4, 194.4.

49. Crenennsie psigsl. CPC: [4], NeNe 220.4-227.4.

50.  Paznoxenue Gpynkuwmii B crenennsie psiabl. CPC: [4], NeNe 237.4-239.4, 253 .4-
259.4.

51. [TpubmmxeHHbIe BBIYUCICHHS C TIOMOIIBI0 cTereHHbIX psanoB. CPC: [4], NeNe
260.4-270.4.

52. Brruucnenue npenenoB ¢ momomisto creneHHbIX psinoB. CPC: [4], NoNe 285.4,
298.4-303.4.

53.  KontponsHas padorta Ne 4 «Psias».

54.  OOnactb omnpeneneHus,, TMHUM YpoBHA QyHKIUU 2-X nepemeHHbix. CPC: [4],
NeNe 1.5, 54.5-78.5, 98.5-101.5.

55. [Ipenen u HepepbIBHOCTHh GYHKIINU HECKOIbKHUX nepeMeHHbIX. CPC: [4], NeNo

127.5-134.5, 139.5-140.5, 145.5-154.5.

56. Yactuasie npousBoaubie. Juddepenmuan. CPC: [4], NoNe 202.5-208.5, 222.5-
224.5, 270.5-275.5.

57.  YactHble npou3BoHbIe U nuddepeHiranbl Beicimx nopaakoB. HesBuas ¢yHk-
uus. CPC: [4], NeNe 300.5-302.5.

58. DKCTpeMyMBI. Y CIIOBHBIE SKCTpeMyMbl. Hanbompliiee 1 HauMeHblee 3Ha4eHUe
¢byHkuKn Heckonbkux nepeMeHHbIX. CPC: [4], NeNe 365.5-374.5, 387.5.

59.  HauOoublee 1 HaUMeHblIee 3HaueHUe QYHKIIMHU HECKOJIbKUX nepeMeHHbIX. CPC:
[4], NeNe 388.5-390.5, 394.5-396.5.

60. [Tonsarue nBoitnoro unrterpana. CPC: [4], NeNe 2.6-20.6. Beruucnenue 1BOWHBIX
unrerpayioB. CPC: [4], NoeNe 21.6-37.6.

61. 3amena nepemeHHbIX B 1BoHOM uHTerpane. CPC: [4], NeNe 51.6-55.6, 57.6, 58.6,
63.6-68.6.

62. ['eomerpuueckue npumnoxxerus ABOMHBIX HHTETpaioB. CPC: [4], NeNe 51.6-55.6,
57.6.

63.  Brruucnenue Tpoiinbix uarerpainoB. CPC: [4], NoNe 173.6-177.6. Tpotinbie unTe-
rpajusl B cheprueckux v nuiauHapuyeckux koopauHatax. CPC: [4], NeNe 181.6-184.6.

64.  T'eomerpuueckue npuiiokeHust TporHbIX HHTErpanioB. CPC: [4], NeNe 77.6-80.6.

65.  ®usmyeckue npwioxkeHus kpatHbix uHTErpasioB. CPC: [4], NoNe 146.6-149.6,
155.6-157.6.
66.  OObIKHOBeHHbIE qU(pdepeHLInaIbHbIe YPAaBHEHUS C pa3IeNSIOIIUMHUCS ITepEMEH-

HbIMU. [2], 1.1,2, NoNe 1-30, ctp.15-16.
67.  Omuoponmusie ypaBHeHus. [2], m.3, NoNe 1-30, cTp.25-26. YpaBHeHus1, TpUBOIS-
Iuecs K OJHOPOAHBIM ypaBHEHUsM. [2], .4, NoNe 31-35, cTp.26.
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68.  Jluneiinblie ypaBHeHus. [2], m.5, NeNe 1-21, ctp.32-33. VpaBuenue bepnymnu. [2],
.6, NeNe 1-16, ctp.38-39.

69. VYpasuenus B nosHbix quddepennnanax. [2], m.7, NeNe 1-20, ctp.43-44. Unre-
rpupyomuil MHOXUTENb. [2], 1.8, NeNe 1-13, ¢1p.49-50. Onpenenenue tuna nuddepenmaib-
HBIX ypaBHEHUH NEpBOro nopsaka u ux pewmwenue. [2], m.9, NeNe 1-12, ctp.53-54.

70. Huddepennnanbupie ypaBHEHHS BBICIINX MOPSAKOB. YPaBHEHUS, AOMYCKAIOIINE
moHWXeHue nopsiaka. [2], m.1, 2, NeNe 1-5, ctp.69.

71. OnnopoaHoe nuHeHOe ypaBHeHue.[2], m.1, 2, NeNe 1-5, cTp.69.

72.  HeomHOpoaHOE TMHEWHOE YpaBHEHHE.

73.  Jluneiinbie nuddepeHIuanbHbie YpaBHEHUS BBICIIETO MOPSAKA C TOCTOSTHHBIMU
kodurmentamu. OgHopoaHoe ypapHeHue. [2], m.1, NeNe 1-15, ctp.75.

74. Heonnopoanoe ypasuenue.[2], m. 2, NeNe 1-15, cp.75.

75. Heonnopoanoe ypasuenue.[2], m. 2, NeNe 1-15, ctp.75.

76.  Jluneiinble quddepeHnraibHble ypaBHEHUS BTOPOro NOPsAKa C OCTOSHHBIMU
koaurmentamu. OgHopoaHbie ypaBHeHUs. [2], 1.6, NeNe 1-14, cTp.88.

77.  Heomnopomansie ypaBHeHus. [2], 1.7, NeNe 15-40, ctp.88-89. KonTponbnas pabota
Ne 5 «JIuneitnbie quddepeHnnanbHble HEOAHOPOAHbBIE YPaBHEHHS BTOPOTO MOPSAJIKA C IOCTOSH-
HBIMH KO3 pULineHTaMm».

MeToanyeckue peKOMeHJAIUH 110 MOAT0TOBKe

[enbro mpakTUYECKUX 3aHATUHN SIBISIETCS 3aKpeIUICHUE, pacllupeHue, yriyojaeHue Teo-
PETHYECKUX 3HAHMM, MOJYYEHHBIX Ha JIEKUUAX U B XOJI€ CAMOCTOSITEIbHOW pabOThI, pa3BUTHE
M03HABATEIbHBIX CIIOCOOHOCTEH.

3anayeil MpakTUUECKOro 3aHATUS SBJISETCS (OPMUPOBAHKE y CTYJEHTOB HABBIKOB CaMO-
CTOSITEJILHOTO MBIIUICHUS U IMTyOJIMYHOTO BBICTYIUICHUS MPU U3YYEHUU TEMbI, YMEHHUS 0000111aTh
U aHaIU3UPOBaTh (PaKTUUYECKUI MaTepuall, CpPaBHUBAThH Pa3IMUHbIe TOUKHU 3PEHMUS, ONIPENENSTh U
apryMEeHTHPOBaTh COOCTBEHHYIO MO3ULHIO.

[IpakTnueckue 3aHATUS BKJIIOYAIOT CaMOCTOSTENIBHYIO MOATOTOBKY CTYIEHTOB IO 3apa-
Hee NPEeUI0KEHHOMY IIJIaHy TEMbI, PellIeHUE MPAaKTUKO-OPUEHTUPOBAHHBIX 3a4a4.

Kpurepuu oniennuBanus paboThl Ha MPAKTUUECKOM 3aHSATUH.

Banabl Kpurtepuu onennBaHust
0-15 [Tocenenne npakTUYECKNUX 3aHITUI
0-6 AKTHBHOCTb Ha 3aHSTHH.
0-15 [IpaBuIBHOE BBHITIOJHEHNE JOMAITHUX PadoOT.

6.1.2. Iloozomoeka Kk KOHMPOILHOU pabome

MeTtoanyeckue peKOMEHIAMH 0 MOAT0TOBKe
KontponpHas paboTta npenHazHavyeHa IJIsi OIIEHKW 3HAHUH, YMEHUH W HaBBIKOB, MPHOO-
PETEHHBIX B MPOLIECCE TEOPETHUYECKUX M MPAKTHUECKUX 3aHATHH Kypca. Jlias caMocTosTenbHOM
MOJITOTOBKH K KOHTPOJIBHOW paboTe CTyeHTaM COOOIIaeTcsi IEMOHCTPAIIIOHHBIN BapHAaHT KOH-

TPOJIBHOM paboTHI, C YKa3aHWEM KPUTEPHUEB OLICHKU.
KonrpoJsbHas padora Ne 1
[Ipenensl 1 HENPEPHIBHOCTH QYHKIIMH
JEMOHCTPAIIMOHHBII BAPUAHT
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B 3apauax 1-6 HailTu npeaensbl:

| i 30D = + 1) 4. limx3(\/x4—l—\/x4+3)
e 5p® =3 +2n* +15 o
5 2 9 3. s 2
2 liml 3x’ =x"+1 4x +10 5 lim_~ 2s1n. 53x
e 6x° —1 x'" 0 tg 3x” -sin” 4x
2 10x
. Xx"—x-6 2
3. lim ——— 6. liml 1- =
2 3x =12 xl—l;lt;}[ 5xj

7. UccnenoBaTh Ha HENIPEPHIBHOCTh U YCTAHOBUTH TUIIBI TOUEK pa3pbiBa (PyHKIUU

3x, ecimm x < -5,
=<x+1 .
2 , eclm x=-5
x-3
8. Umeer nut ypaBHerue x~ +x — 5+ In(x” +4) = 0 x0Ts1 6bI OMH KOPEHb HA OTPE3KE

[0;3]?

KontpoJsbHas padora Ne 2
[IpousBoanas. quddepennman
JEMOHCTPAIIMOHHBII BAPUAHT

M, B) y = 2sin’ (1 —2x)
1

X
1. Haligute npousBojHbIE: a) Y = x° —3x* +E -2; 0)y=

CosSx

r) y = (cos x) n) 2sin(3xy) + y arctgx? = y

2. Haiigure nuddepenunan GpyHkuuu y = x* —x+5 BTOUKE x = 3 mpu Ax = 0,01 .

3. Uccnenoars GyHKIMIO ! _ M TIOCTPONT €e rpaduk.

2x—-x
4. VccneoBaTh ¥ HOCTPOUTH rpaduk GpyHkuum: y = 5x* —4x°.

2x2

5. Haiinure HanboJbliiee U HAaMMEHbIIIEe 3HaYeHne QYHKIMUH V' =

+8

. Ha OTpe3Ke

6. Haiinure nanmenbiee u3 paccrosauii ot touku M(4;3) no Touek npsamoii ¥y =3x+1 .

7. Yucno 10 pa3beiite Ha ABa HEOTPULIATENBHBIX CIAraéMbIX TaK, YTOObI CyMMa UX KY-
00B S OblIa HAUMEHBILIEH.

KonrpoJsbHas padora Ne 3
Heomnpenenennslii uaTerpan. MeTo bl THTETpUPOBAHUS
JEMOHCTPAIIMOHHBII BAPUAHT

Haiitn HeomnpeaeleHHbIE HHTErPAJIbI
dx
1. earctg 5x .
f 1+25x2’

2. [(x% + 5x — 7) In 2x dx;

2x%+15x+13

3. fsz—dX;
+2x<-3x—-10
x%43

4. [——

Vx2+2x+2
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5. [ sin2x - cosx - sin 5x dx.

6. BBIMHCINTS MIOMAIb GUTYphL, OTPAHUYEHHOM IMHUAMH Y = 9 — x2, y = 3 — x,
9 1
y = EX + E
7. Boruncnute 00beM Tem1a, MOYy4€HHOTO IIPU BpallleHUH BOKPYT ocu Ox IIIOIIAJIKHY,
OrpaHUYEHHON IMHUAMU Y = sinx, y = cosx, x =0, x = /4.
8. BBIUKMCIIUTE JIMHY TYTH KpUBOi p = @? ot = 0 10 ¢ = T.
9. Boruncnute paboTy, KOTOpYH0 HEOOXOUMO 3aTPaTUTh, YTOOBI BbIKaYaTh BOY U3

KOTJIa, UMEIoIIero popMy mosyiapa pamuyca R.

KonTpoabHas padora Ne 4
Psanel. TuddepenunansHoe nucurcieHue GyHKIUNA HECKOJIbKUX MEPEMEHHBIX

JEMOHCTPAIIMOHHBII BAPUAHT

n+1 n
1. HccnenoBath Ha cXoauMocTh 1) )2 2) Yo ()" )
oAt Al ) Zn—l nvn+s’ ) Zn—l( ) n3+2
[ -n2x w _x"
2. OnpenenuTh 061acTh cxoauMocTd 1) Y e , 2) anlm
3. [TonyuuTs nEepBbIE TPU OTIIMYHBIE OT HYJIS 4ieHa paja Teinopa gaHHON GyHKIMU

y 1,
B OKPECTHOCTH YKa3aHHOM TOUKHU: Y = gsm22x - c0s?2x, xq = 0.

4. Hccnenosars Ha skcTpeMyM QyHkimio z = 3x3 + 3y3 — 9xy + 10.

5. HaiiTn Haubonbluee 1 HaUMEHbIIee 3HaueHue pyHKuu z = 2x°> — xy? + y2 B
obnactu, orpannyeHHou mmHusiMu X =0, x =1, y=0, y = 6.

6. HaiiTu KoopMHATBI LEHTpa TSHKECTH OJHOPOIHOM MIACTUHBI, OTPAHUYEHHOMN JTUHUS-
MU

y=(x—-2)2 y=1, y=8—x, x =2 u cozaepxameii Touxy M(3; 2).

7. BpruucnuThb

1. j J J (z—=y)dxdydz, rne obmacte G orpaHmyYeHa MOBEPXHOCTSIMHU:
G
x=0, x =2, y =1, z=0, y—z+5=0.
1
2. j J de dy dz, rne obnacth G orpaHWYCHA MTOBEPXHOCTSIMHU:
G

y=2-—x, y=3—x, y=0, y =2, z=-1, z=2.

3. j J J 4,/x?+y?dxdydz, rue obnacte G orpaHMYEHA TIOBEPXHOCTIMH:
G

x? +y?% = 2522 (konyc), z =75, y > x, y > —x.

KonTpoabHast padora Ne §
JuddepenunanbHble ypaBHEHUS IEPBOTO MOPAIKA

JEMOHCTPAIIMOHHBII BAPUAHT
xdx+(2x+y)dy
I. Pemnte ypaBHEeHHE i 0.
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Pemuts ypasHenue y' + 273/ =—x2, yo=1, x, = 3.
Pemmts ypaBuenue xy' + y = xy?, M(0;0).

Pemmts ypaBuenue (4xy3 +y — 5x)y’ + y* — 5y = 0.
Pewmts ypaBaenne y'' —y' = x2 —x + 1.

Pewute ypaBuenue y" — 2y’ + 5y = e* sin x.

A A o

Pemmts ypaBaenue y'' — 2y’ +y = 4e* + x2sinx, y(0) =0, y'(0) = 1.

KonTponbHas paboTa mpoBOAMTCS B 3allJTAHMPOBAHHOE BpeMsl M Ipe/lHa3HayeHa IS
OLICHKM 3HAHUN, YMEHUUW M HaBBIKOB, INPUOOPETEHHBIX B IPOLECCE TEOPETHUYECKUX U
IIPAKTUYECKUX 3aHATUH Kypca.

OneHka 3a KOHTPOJIBHYIO padOTy BBICTABIISAETCS B COOTBETCTBHHM CO CJEIYIOILIUMHU

KPUTEPHSIMH:
- oreHka «oTIn4Ho» — 80-100% mpaBUIIbHO PEIIEHHBIX 33 JaHUl;
— OIIEHKA «XOpo1Io» — 65-79% npaBUIIbHO PEIICHHBIX 3a1aHH;
- OLIEHKA «yJOBJIETBOPUTENIHLHO» — 50 -64% NpaBUIbHO pELICHHBIX 3a/1aHUM;
- OIICHKA «HEYJOBJIETBOPUTENbHO» — 49% U MeHee MPaBUIIbHO PELICHHBIX
3a/laHHAMN.
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6.2. OueHo4HbIe cpeaCcTBA
AJISl TEKYIIero KOHTPOJIsl yCIieBaeMOCTH 10 JUCHUIIIUHE

B coorBerctBun ¢ mnpunstoir B CI'Y wumenn H.I. Yepnbiuesckoro ©OamibHO-
peiiTuHroBoit cucremoit yuera gocrtuxenuit crynenra (BAPC) Gambl, mosiyueHHbIE B XO/€ Te-
KYILIET0 KOHTPOJIS, PACIIPEAEISIOTCS 1O IPYIIIaM:

— JIEKIIUY;

— IIPAaKTUYECKUE 3aHSTHUS;

— nabopaToOpHBIC 3aHATHUS,

— caMocCTOsTeNIbHAs paboTa;

— aBTOMATU3UPOBAHHOE TECTUPOBAHMUE;

— Ipyrue BUbl y4eOHOU JesITeNbHOCTH.

B paMkax maHHOUW JWCHMITINHBI TJAOOpATOPHBIC 3aHSTHSI, aBTOMAaTU3UPOBAHHOE TECTUPO-
BaHWE U JIPyrue BUABI YICOHOH JEATEeILHOCTH HE MPETYCMOTPEHBI.

1. [Tocemenue nexkumii U ygactue B popmax skcmpecc-KoHTposst — oT 0 1o 14 GanmoB 3a
cemecTp. baui-onpoc ocyiecTBiaseTcs o MaTepuaty JeKLUHH.

2. Ilocemenue NpakTUYECKUX 3aHSITUH, BBINOJHEHUE MPOTPaMMBbl 3aHSITHH, AaKTUBHOCTh
CTYJCHTA Ha 3aHSATHH, BKIIOYas aKTHUBHOCThH IPH padoOTe y JOCKH, ONpOcaX, TUCKYCCHUSAX, TIpa-
BHJIBHOCTD BBITIOJTHEHUS JIOMAITHUX 3a1aHuii — oT 0 1o 36 6aioB 3a cemectp.

TemaTuKy MpakTUUECKUX 3aHATUN cM. B pazzene 6.1.1.

3. CamocTrosTenpHas pabota

[IpaBusIbHOE BBHITIOJIHEHHE KOHTPOIBHOM padoThl — 0T 0 10 10 6amnos.

(JleMoBepcHIO KOHTPOJBHBIX PabOT, METOMUYCCKUE YKA3aHUS U KPUTECPHH OIICHUBAHHUS

cM. B pazzene 6.1.3).

6.3. OueHo4HbIe cpeaCTBA
AJISl IPOMEKYTOUYHOM aTTecTAlMU 10 JUCHHUIIJIMHE
KoHTpoJsbHbIe BONIPOCHI 10 KYpCY

1. MmuoxectBa. Onepainuu HajJ MHOKeCTBaMU. MHOXKECTBO PallMOHATBHBIX YHCEIL.

2. JlnHbl oTpe3koB. OTpe30K, HHTEPBaAJl, OKPECTHOCTb.

3. ['paHuIIBI YUCTOBBIX MHOXKECTB.

4. Teopema Kanrtopa.

5. [IpencraBienue qeHCTBUTEIBHOTO YKcIa OECKOHEUHON AECATUYHON pOObIO.

6. Omnpenenenue Gynkaun oauon nepemenHoit. CriocoObl 3ananus Gpyakmumii. I'pa-
¢buk.

7. HeiictBus Han pynkuusmu. Knaccudukauust GyHKumid.

8. [Tonsitue cnoxxunoit pynkuuu. Ilonstue odpaTHON PyHKIMHU.

0. Ompenenenre YuCIOBOM mocaeaoBaTebHOCTH. CrIocoObI 3a/1aHUS YUCTIOBOM 10~
cnenoBarenbHOCTU. Kimaccudukanus mocienoBaTeIbHOCTEH.

10. [Ipenen yncaoBoM MOCIEAOBATEIBHOCTH.

1. beckoneuno masnbie U 6€CKOHEYHO OOJIBIITNE TIOCIIEIOBATEIHLHOCTH.

12. Teopemsl 0 mpesene nocIe0BaTENbHOCTH: O €AUHCTBEHHOCTH IIPEeNa, O Ipee-

JIC IOAIIOCICAOBATCIIBHOCTH, O TPEX IpCaciIax.
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13.  Teopemsl 0 npezene NocIe10BaTeIbHOCTH: 00 OLIEHKE MOCIEJ0BATENBHOCTH, O
IIPEJEIbHOM IIEPEX0Jie B HEPABEHCTBE, 00 OrpaHMUEHHOCTH CXOISIIEICS TOCIe0BaTEIbHOCTH.

14.  Apudmerndeckue onepaiuu HaJl IpeaesiaMy MOCIe0BaTEIbHOCTEN.

15. TeopeMsl 0 mpou3BeIcHNN OECKOHEYHO MaJIOi U OTpaHUYEHHOH MOCIe10BaTelNb-
HOCTH, O CXOJIMMOCTH MOHOTOHHO BO3PacTAIOIIEN OTPAHUYEHHON CBEPXY IOCIEI0BATEIBHOCTH.

1 n
16. Hucno e kak npeaen nociea0BaTeIbHOCTH (1 +— .
n

17. Teopema bonbano-Beitepurpacca.

18.  Ilpunuun cxoaumoctu (Teopema Komnm). dyHnaMeHnTaabHas NocCae10BaTENb-
HOCTb.

19. [Ipenen pynkuuu B Touke no Komw u no I'eline. DKBUBaJIEHTHOCTH OIIpEIEIIe-
HHUI.

20.  Koneunslii npeaen GpyHKIMHU Ha OECKOHEUHOCTH, OECKOHEUHBIH IIpeien B TOUKE,

OCCKOHEYHBIN Mpe/ien Ha 0ECKOHEUYHOCTH.

21. PacnipocTpanenue TeopeM o mpeenax mociaea0BaTeIbHOCTEN Ha TIPeebl (PyHK-
[IAIA: TEOPEMBI O €AMHCTBEHHOCTH TIpeienia, 00 apuMETHIECKUX OTepalusiX HaJl IpeIeIamMu, o
Tpex mpejenax.

22. PacnipocTpanenue TeopeM o mpenenax mocjaea0BaTeIbHOCTEN Ha TpeIesbl PyHK-
LIUI: TeOpeMBI 4-7.

23.  OmHOCTOPOHHHE IMPENEIb.

24. 1-bIi1 3aMeYaTeNbHBIN TPEAEI.

25. 2-0i1 3aMeYaTeNbHbIN TPEIEI.

26. Knaccudukanus 6eckoneuno mansix. [llkana 6eCKOHEUHO MabIX.

27. Teopembl 00 S5KBUBAJICHTHBIX OECKOHEUYHO MaJIbIX.

28. HenpeppiBHOCTD (DyHKIIMHM B TOUKE U B IPOMEKYTKE.

29.  Apudmernyeckue onepanuu HaJl HEIPEepbIBHBIMU (PYHKIUSIMHU.

30.  Ilpumepsl HenpepbIBHBIX QyHKIUN. HenpepbIBHOCTD CII0KHON (YHKIIMHU.

31.  Kiaccudukanus pa3pbiBOB.

32.  Teopemsl bonbiano-Komm.

33.  CyuiecTBOBaHHUE U HEMPEPHIBHOCTH 0OpaTHON (DYHKIUH.

34, 1-s1 Teopema Beliepmrpacca.

35. 2-s1 TeopeMa BeliepmTpacca.

36.  AcuMOTOTHI QYHKIUH.

37. Crenennas GyHKIIUS C HATYPAJIbHBIM M LIETBIM MOKa3aTenaemM. MHorowieH. po6-
HO-pallMOHAJIbHAS (PYHKIIMSL.

38. Kopens u crenens ¢ pamoHaaIbHbIM ITOKA3aTENIEeM.

39.  Crenenb ¢ UppallMOHAJIbHBIM NOKa3areneM. [lokasarenpHas QyHKIMS.

40.  Jlorapupmuueckas ¢pyukius. CoiicTa sorapudmon. CrenenHas QyHKIHS.

41.  Hcnonp3oBaHue HENPEPHIBHOCTH MPH JI0KA3ATEIbCTBE MPEAEIOB. DKBUBAJICHT-

HOCTB Geckoneuno Manmbix In(l+x) ~x, e’ —1~x, (1+x)" ~ px npu x > 0.

42.  lloxazarenbHo-cTeneHHas QyHkius. OOpaTHbIE TPUTOHOMETPUYECKUE (QYHKIIUH.
43.  3agauu, NpUBOJALINE K MOHATUIO IPOU3BOTHOM.
44. Ompenenenue U MPUMEPHI BBIYUCIICHUS TPOU3BOAHON. DU3NUECKHI U TEOMETPH-

YECKUH CMBICII IIPOU3BOJHOM.
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45.

[IpousBoanas oopatHoit pyHKIMHU. CBA3b MEXKIY CYIIECTBOBAHUEM IMPOU3BOTHOM

1 HENPEPBHIBHOCTHIO.

46.  IlpaBuiia BBIUMCIEHUS IPOU3BO/IHBIX.

47.  Ilpou3BojHas CII0KHOM U NMOKa3aTeIbHO-CTEIEHHON (QYHKIIHH.

48.  Jluddepennuan. Ero reomerpruueckuit u pusndeckuit cmpici. [Ipasuna audde-
PEHIIMPOBAHUSI.

49.  IlpousBoanbie U AudQepeHranbl BEICIIUX MOPSIIKOB.

50.  HuddepenunpoBanne PyHKINHN, 3aJaHHBIX TAPAMETPUICCKH U HESBHO.

51.  Teopemsl @epma u Poms.

52.  Teopewmsl Jlarpanxa u Komm.

53.  ®opwmymna Teitnopa.

54.  Ocrarounslil uneH Gopmyinsl Teitnopa B popme Jlarpanka n Komn.

55. [IpaBuna Jlonurans.

56.  YcnoBus MOHOTOHHOCTH (DYHKIIUU. DKCTPEMYMBI.

57.  Hanpasnenue BblyksiocTH. Touku neperuoda.

58.  IlepBooOpa3Has u HEOTPEICTICHHBIA UHTETPAL.

59.  CaoiicTBa HeoIlpeIeleHHbIX HHTErpanoB. Tabauia UHTErpasoB.

60.  3ameHa nepeMeHHOI B HeomlpeaeieHHOM UHTerpajie. IHrerpupoBanue no 4a-
CTSIM.

61.  HurterpupoBaHHe pallMOHATIBHBIX PYHKIINH.

62.  VHTerpupoBaHHE BbIpaKEHUH, coJiepKaux paaukaisl. [logctanoBku Ditiepa.

63.  HHTerpupoBaHHE BbIPAXKEHUMN, COJIEPKALIMX TPUTOHOMETPUYECKUE QYHKIIUH.

64.  3agauu, NpUBOJAIINE K MMOHATHIO ONpeIeTIeHHOro uHTerpana. Onpenenexnue
OTPEJIeNIEHHOT0 UHTErpaJa.

65.  Kuaccel uHTErpUpyeMbIX QYHKIUH.

66.  CgoiicTBa OIpeIEIEHHOTO HHTErpaa.

67. Brruucnenue onpenenennoro uaterpana. ®opmyna Herotona-Jleitoaua.

68.  3ameHa nepeMeHHO B onpe/ieIeHHOM HHTerpasie. MHTerpupoBaHue no 4acTsM.

69. Kpussle, 3anannble napamerpudecku. Kpubie B OJISIPHOM CUCTEME KOOPIMUHAT.

70.  BpluncieHue MIOMAaH.

71. Brrunciienue miuoniaan B MOJISPHBIX KOOPJIMHATAX U B CIIy4Yae MapaMmeTpUYecKoro
3a/1aHHs] KPUBOM.

72.  Brruucnenue oovema. O6bveM Tena BpaieHus. [punnun Kosanbepu.

73.  JnuHa nyrw.

74.  IloBepXHOCTH TeJla BpallleHUsl.

75. CraTudeckrie MOMEHTBI U LIEHTP TSHKECTH IUI0CKoM KpuBoid. [lepBas Teopema
['ynpauna.

76.  Cratuueckre MOMEHTBI U LIGHTP TSDKECTH IUIOCKOM urypsl. Bropas teopema
['ynpauna.

77.  VHrterpansl ¢ 6ECKOHEUHBIMU MIpe/ieIaMi UHTEIPUPOBAHHUS.

78.  HHTterpansl OT pa3pbIBHBIX (DYHKIUH.

79.  Psap, ero cymma u octatok. I'eomerpuyeckuii psa. Heo6xoaumblii npu3Hak cxo-
JUMOCTH.

80.  T'apmonmueckuii psig. OG0OLUICHHBIN TAPMOHUYECKUH PSII.
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81.
PAIOB.
82.
83.
84.
85.
86.
87.
88.
89.
90.

ITooxuTenpHBIC pAAbIL. CpaBHI/ITGJ'IBHI)IG IMMPU3HAKU CXOAUMOCTH IMOJIOKHUTCIBbHBIX

[Tpuznaku [lanambepa u Komm cxoquMocTy NOJ0KUTENbHBIX PSI0B.
NHTerpanbHblii IPU3HAK CXOIUMOCTH.

[IpousBosibHBIE 110 3HAKY psAAbl. O0600IIEHHbIHN Tpu3Hak cxoaumoctu [Janambepa.
Teopema JleliOHuna.

Teopems! [Jupuxne u Pumana.

YMHOX€EHUE PAIOB.

OyHKUMOHANbHBIE Psifibl. O6IaCTh CXOAUMOCTH.

Crenennsle psabl. Pannyc u unTepBal CXOAUMOCTH.

CBolicTBa CTENEHHBIX PSI0B: HEMPEPHIBHOCT CYMMBI PsiJia M BO3MOYKHOCTD

MOYJIEHHOTO [Iepexo/ia K Mpeeny.

91.
HHUC.

92.
JIOpeHa.

93.

94.

95.

96.

yucna 7 .
97.
98.
99.
100.

CBolicTBa CTENEHHBIX PSA0B: MOWIEHHOE HHTErpupoBaHue U 1uddepeHnrpona-
@yHKIMH, JOMYCKAIOIINE PA3JIOKEHNE B cTeeHHOM psia. Psan Tennopa. Psax Mak-

Ycnosue paznoxxumoctu GyHKIUU B psia Tewmopa.

Paznoxenue B psa Telnopa MHOTOWIEHA U IPOOHO-pallMOHAIBHON (PYHKLINH.
Pasnoxenue B psa Teinopa nokazareabHOW U TPUTOHOMETPUUECKUX (PYHKLIUH.
Pasnoxenue B psan Teinopa pynkuuii y = arctg x ¥ y = In(1+ x) . Beranucienne

bunoMuanbHbIN psall U NPUOIIMKEHHOE BBIUNCICHHE KOPHE.

[TpubnmxkeHHoe BBIUYMCIEHUE HHTETPAJIOB U MPEJENIOB C IOMOIIBIO PSAOB.
Tpuronomerpuueckuii psa. OproronanbHas cucrema ¢pyHkuuid. Psyg Oypee.
TeopeMa 0 eTMHCTBEHHOCTH Pa3ioKeHUs QYHKIIUU B TPUTOHOMETPUUYECKUH AL,

OcoOenHoctu psaa @ypbe 4eTHON U HEUETHON (YHKIUH.

101.
102.

103.
104.
105.
106.
107.

Teopema lupuxie. [Ipumeps! paznoxenus GpyHkuuii B psig Oypobe.
Paznoxxenue B psag @ypre QpyHKuny, 3aaHHON Ha oTpeske [0;7], [a;b]-

OyHKIMS HECKOJIBKUX MEPEMEHHbIX. JIMHUU YpOBHSL.

[Ipenen u HepepbIBHOCTD (PYHKIIMU HECKOJIBKMX IEPEMEHHBIX.

Yactable npousBoanbie. [lonHoe npupaienre GyHKIUH.

[IpousBonnas cnoxuHoit pyHkiuu. [lonusiit auddepenuman.
WNuBapuanTtHOCTh GopMbl nepBoro nuddepeniuana. ['eometpruyeckuii cMbICI

YaCTHBIX TPOU3BOIHBIX U nuddepennnana.

108.
109.
110.
I11.

IMPOHU3BOJHBIX.

112.
113.
114.
115.
116.
117.

[IpousBoHas no HampasieHuto. ['pagueHt.

KacarenbHast 10cKoCcTh 1 HOpMaJb K IOBEPXHOCTH.

Teopema 0 HESIBHO 334aHHON (QYHKIIHHU.

YactHbie IMPOMU3BOJHBIC BBICHIUX IMOPAIKOB. TeopeMa O paBCHCTBE CMCITAaHHBIX

Brruncnenue nuddepeHimanoB BbICIIUX MOPSIIKOB.
®opmyia Tennopa.
Heobxonumoe ycinoBue 3kcTpeMyma (yHKIIMH HECKOJBKUX MEPEMEHHBIX.
JloctaTouHo€ yclIoBUE IKCTpeEMyMa (PYHKIIMU HECKOJIbKUX TEPEMEHHBIX.
Haubonpiiee n HaumeHblliee 3HaYeHUE PYHKLUHUN HECKOIbKUX TEPEMEHHBIX.
3anaya, MpUBOAALIAS K IOHITHUIO IBOITHOTO HHTErpaa.
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118.

rpaia.

119.
120.
121.
122.

JIaCTH.

123.

JIaCTH.

124.
125.

OpIuHaTax.
126.

rpaia.

127.
128.
129.
130.

HOro Teja.

131.

132.
BOT'O MOPSAKA:

133.

nuajaax.

134.
135.
136.

CaeneHue IBOWHOTO MHTErpajia K HOBTOpHOMY. OnpeienieHne JBOHHOro HHTe-

VYcioBue cyniecTBOBaHMS IBOMHOTO UHTErpaia.

Knaccel unTerpupyemMbix QyHKIHM.

CBoiicTBa ABOMHOTO MHTETpAIA.

[IpuBeneHne IBOMHOIO HHTErpasia K MOBTOPHOMY B ClIydae IpSIMOYTOJIbHOM 00-

[IpuBenenue TBOWHOTO MHTErpajia K MOBTOPHOMY B ClIydae KpUBOJUHEHHOMN 00-

[IpeoGpa3oBanue MI0LMIAAEH IPU PETYISAPHBIX OTOOPAKEHUSIX.
3aMeHa epeMEeHHbIX B IBOMHOM UHTerpaie. JIBoiHON MHTerpas B HOJISPHBIX KO-

Ompenenenue TPOMHOTO MHTETpaia. Y CIOBUE CYIIECTBOBAHUS TPOMHOTO UHTE-

Brruncnenue 00beMOB ¢ TOMOIIBIO TPOIHOTO HHTETpaa.

[Imomane rnagkon MOBEPXHOCTH.

[Tnomaas MOBEpXHOCTH BpaIlleHHUS.

Macca 1 KoopIMHaThl EHTPA TAKECTH MaTEPUATILHOM MJIACTHUHBI U MaTepHallb-

3anauu, NpUBOAAIIME K OOBIKHOBEHHBIM AU PepeHIuaNbHBIM YPABHEHUSIM.
OcHoBnble noHsaTus. [lone Hanpasnenuil. Auddepennnanbuple ypaBHEHUS Mep-
yYpaBHEHUS C pa3/IesIOIIMMUCS IEPEMEHHBIMU, OJJHOPO/IHBIE YPaBHEHUS
Jluneitnbie ypaBHeHUs, ypaBHeHUs] bepHyIIn, ypaBHEHUS B MOJIHBIX 1uddepen-

Orwubaroriye 1 0coObIe peIIeHUsI.
ypaBHCHI/Iﬂ, AOITYCKAIOIHE IMTOHMKCHUE TTOPpAAKA.
TeopeMa CyII€CTBOBAaHHUA U CAUMHCTBCHHOCTHU IJIA YPAaBHCHHA IICPBOI'0 IMOPAaKa,

JUIsI HOPMAJIbHOM CUCTEMBI YPaBHEHUH, JUIsl YpaBHEHUS N-TO NOPAJIKA.

137.

[IpocTpaHCTBO penieHui OJTHOPOIHOTO JIMHENHOTO YPaBHEHHUS N-TO MOPSIKA.

dyH1aMeHTalIbHAsI CUCTEMAa PEIICHHA, 00111ee peIeHHE.

138.
139.
140.
141.
142.
143.
144.
145.
146.
147.

Bponckuan. HeogHopoiHoe nuHeHOE ypaBHEHHE U BUJT €r0 OOIIEro PelIeHHUs.
JluneitHoe ypaBHEHUE BTOPOTO MOPsAKA C MOCTOSHHBIMU KO3 (UILIMEHTaMU.
CB0OO1HBIE U BBIHYX/IEHHBIE KoJieOanus. Pe3oHaHc.

[ToTOKM U KacKa/ibl: OCHOBHBIE TOHSTHSL.

OnHOMEpPHBIE CHCTEMBI.

[TonoxeHust paBHOBECHS IBYMEPHBIX CUCTEM.

Y CTOMYUBOCTh. Y CTOMYUBOCTD 10 TIEPBOMY MPUOIMIKEHHUIO.

[IpenenbHbIE IUKIIBL.

MHoOroMepHbIE CUCTEMBI.

Crpansble aTTpakTopbl. Xaoc.

Ha sk3ameHe cTyAeHT nojyyaeTr OMIeT ¢ AByMsI TEOPETUYECKUMU BOIIPOCAMHU U3 CIIHMCKa

KOHTPOJIBHBIX BOITPOCOB.

Ha 3adere cryaeHT nostydaer 2 BoIpoca U3 CIMCKa KOHTPOJIBHBIX BOIIPOCOB U 3 3a7a4M.

[Ipumeps 3aa4:
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3 cemecTp

1. Haiitn neonpenenennsiit uarerpan [(x2 + 5x — 7) In 2x dx.

o . 2x2+15x+13
2. HaiiTu Heonpesenenuplii unterpan [ —————dx
x3+2x2-3x-10

BBIMHCINTH MIOMAIb GUTYphl, OTPAHUYEHHOM MIMHUAMH Y = 9 — x2, y = 3 — x,
9 1
=-x+-.
Y5 5
4. Boruncnute 00beM Tema, MOJy4€HHOTO IIPU BpallleHUH BOKPYT ocu Ox IIIOIIAJKY,
OrpaHUYEHHON IMHUAMU Y = sinx, y = cosx, x =0, x = /4.

n+1 n
5. HUccnenoBath Ha cxoaumocts 1) Yo, (—1)" 2) Y (=D )
it it ) Zn—l( ) nm' ) Zn—l( ) n3+2
o ,-nZx w _x"
6. Onpenenuth 06nacTh cxoaumoctu 1) Yo e ™%, 2) anlm
4 cemecTp
[Ipumeps 3aa4:
o 4
1. Brrancnuth ¢ 3amandoi toudocteio V90, € = 0,01.
. . e3*+4sinx-1
2. Haiitu mpenen lim ————.
X—00 2x
3. Hccnenosars Ha skcTpeMyM QyHkimio z = 3x3 + 3y3 — 9xy + 10.
4. HaiiTu 3Ha4eHHe YaCTHBIX NPOU3BOAHBIX GyHKIMU X2 + y2 + 22 —2xz =2 B
touke M (0; 1; —1).
5. HaiiTn Haubonpluee 1 HaUMEHbIIee 3HaueHue pyHKuu z = 2x°3 — xy? + y2 B
obnactu, orpannueHHon muHusMH x = 0, x =1, y =0, y = 6.
6. Haiitn koopaMHATBI IEHTpa TSHKECTH OTHOPOIHOM IUIACTUHBI, OTPAaHUYECHHON JIU-

HUAMU
y=(x—-2)2 y=1, y=8—x, x =2 u cozaepxameii Touxy M(3; 2).
7. Boranciuts tpoiinoit materpan [ff, (z —y)dxdydz, rae obmacts

G orpaHu4eHa IOBEPXHOCTIMU:
x =0, x =2, y=1, z=0, y—z+5=0.
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7. lanHble 1151 y4eTa ycneBaeMocTH cTya1eHToB B BAPC

Tab6umua 1. Tabanna MakcMMaJIbHBIX 02J1J10B 110 BUaM Y4eOHOM 1eTeJIbHOCTH

1 2 3 4 5 6 7 8 9
ABTO-
Cavo- | marnsu-| APYTHe | TIpo-
Jlabopa- | IlpakTu- BH/JIBI MEXY-
Jlek- CTOSI- | pOBaH- .
Cemectp TOpPHBIE | YECKHE y4eOHOM | TOYHas Uroro
1007031 TeNbHAsI| HOE Te-
3aHATUS | 3aHATHS nesiTenb- | aTTe-
paborta | CTHpO-
HOCTH cTanus
BaHHE
1 14 0 36 10 0 0 40 100
2 14 0 36 10 0 0 40 100
3 14 0 36 10 0 0 40 100
4 14 0 36 10 0 0 40 100
5 14 0 36 10 0 0 40 100
IIporpamma oueHuBaHusi yueOHOM 1eSIT€ILHOCTH CTyIeHTA
1 cemecTp
Jlekuunu
Ot 0 o 14 6annoB 3a cemectp.
Kpurepun onenuBanus:
o KOJIMYECTBO TOCEIICHHBIX CTYACHTOM JICKIUH, OJIUI-0TIpOC.
JlaGopaTopHble 3aHATHS
He npegycmoTpensl.
I[IpakTHYeckue 3aHATHS
Ot 0 o 36 GanoB 3a cemectp.
Kpurepun onenuBanus:
° KOJIMYECTBO TOCEHIEHHBIX CTYJEHTOM MPAKTUYECKUX 3aHATHH 0-15, aKTUBHOCTH

CTyJEHTa Ha npakTudeckux 3aHiaTusx 0-6. IIpaBUIbHOCTH BBINIOJIHEHUS JOMalIHUX 3anaHuil (-

15.

CamocrosiTesibHAs paboTa

[IpaBuibHOE BBINOJIHEHUE KOHTPOIbHON paboTsl —oT 0 10 10 Ganos.
ABTOMATH3HPOBAHHOE TECTHPOBAHHE

He npexgycmotpeno.

Jlpyrue BUIbI Y4eOHOH 1eITeILHOCTH

He npegycmoTtpeno.

IIpoMe:kyTouHasi aTTECTALUA — IK3aMeH

Ot 0 1o 40 6amnos.

35-40 0a/1J10B — OTBET HA «OTIUYHO;

25-34 6aJ1J10B — OTBET HA «XOPOIIIOY;

15-24 6an10B — OTBET Ha «YIAOBJICTBOPUTEIHLHOY,

0-14 6a/110B — HEYIOBJIETBOPUTEIIbHBII OTBET.

Takum o0Opa3zoMm, MaKCHUMAaJIbHO BO3MOKHasi cyMMa OajuioB 3a BCE BUABI y4eOHOU mes-

TEIBHOCTHU CTy/IeHTa 3a 1 cemecTp o aucHumuimHe «MaremaTtudeckuil ananus» cocrasiser 100

0aJUIOB.
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Taoumuua 2. [lepecuer MoJy4eHHOH CTYI€HTOM CYyMMbI 0QJIJI0OB 0 JMCHUIINHE B OLIEHKY

85-100 6amnoB COTIUIHO»
65-84 Gama «XOPOIIO»
40-64 Gamna «YIOBJIETBOPUTEIHLHOY
MenblIne 40 6amioB «HEYIOBJIECTBOPUTEIHLHOY
2 cemecTp
Jlekuunu

Ot 0 o 14 6annoB 3a cemectp.

Kpurepun onenuBanus:

o KOJIMYECTBO TIOCEIICHHBIX CTYACHTOM JICKIUH, OJIUI-OTPOC.

JlaGopaTopHble 3aHATHS

He npegycmoTpensl.

IIpakTHYeckue 3aHATHS

Ot 0 o 36 GanoB 3a cemectp.

Kpurepun onenuBanus:

° KOJIMYECTBO TOCEHIEHHBIX CTYJEHTOM IMPAKTUYECKUX 3aHATHH 0-15, aKTUBHOCTH

CTyJEHTa Ha npakTudeckux 3aHiaTusx 0-6. IIpaBUIbHOCTH BBINIOJIHEHUS JOMalIHUX 3anaHuil 0-

15.

CamocrosiTesibHas paboTa

[IpaBuibHOE BBINOJIHEHUE KOHTPOIbHON paboTsl —oT 0 10 10 Ganos.
ABTOMATH3HPOBAHHOE TECTHPOBAHHE

He npexgycmotpeno.

Jlpyrue BUIbI Y4eOHO 1esITeILHOCTH

He npexgycmotpeno.

IIpomexyTouHas aTTecTAlMs — IK3aMEH

Ot 0 1o 40 6amnos.

35-40 0a/1J10B — OTBET HA «OTIUYHO;

25-34 6aJ1J10B — OTBET HA «XOPOIIIOY;

15-24 6an10B — OTBET Ha «YAOBJIETBOPUTEIHHOY,

0-14 6a/110B — HEY1OBJIETBOPUTEIIbHBII OTBET.

Takum o0Opa3om, MaKCHUMaJIbHO BO3MOXKHasi CyMMa OajuioB 3a BCE BUABI y4eOHOU mes-

TEJIBHOCTHU CTYJIEHTA 3a 2 CeMecTp Mo auciuiuimHe «Maremarndyeckuil ananusy cocrasisier 100

0asioB.
Tabauna 3. [lepecueT MoJIy4eHHOH CTYIEHTOM CyMMbI 0AJIJIOB 10 TUCHMILJIMHE B OLIEHKY

85-100 6ainos COTIUIHO»

65-84 Gama «XOPOIIO»

40-64 Gamna «YIOBJIETBOPUTEIHLHOY

Menblie 40 6amioB «HEYIOBJIECTBOPUTEIHLHOY
3 cemecTtp

27




Jlekuunu

Ot 0 o 14 6annoB 3a cemectp.

Kpurepun onenuBanus:

. KOJIMYECTBO MOCEHIEHHBIX CTYEHTOM JIEKLIUH, OJIUI-0IPOC.

JlabopaTopHble 3aHATHS

He npexgycmoTpensl.

IIpakTnuyeckune 3aHATHSA

Ot 0 o 36 GanoB 3a cemectp.

Kpurepun onenuBanus:

° KOJIMYECTBO TOCEHIEHHBIX CTYJEHTOM MPAKTUYECKUX 3aHATHH 0-15, aKTUBHOCTH
CTyJEHTa Ha npakTudyeckux 3aHiaTusx 0-6. IIpaBUIbHOCTH BBINOJIHEHUS JOMAalIHUX 3anaHuil 0-
15.

CamocrosiTesbHast paboTa

[IpaBusIbHOE BHITIOJIHEHHE KOHTPOIbHOM padoThl — 0T 0 10 10 6amnos.

ABTOMaTH3HPOBAHHOE TeCTUPOBAHME

He npegycmoTtpeno.

Jlpyrue Buabl yueOHOM /1esITeIbHOCTH

He npexgycmotpeno.

I[IpomexyTouHas aTTecTanus — 3K3aMeH

Ot 0 1o 40 6amnoB.

35-40 0a/1J10B — OTBET HA «OTIUYHO;

25-34 6aJ1J10B — OTBET HA «XOPOIIIOY;

15-24 6an10B — OTBET Ha «YAOBJICTBOPUTEIHLHOY,

0-14 6a/110B — HEY1OBJIETBOPUTEIIbHBII OTBET.

Takum o0Opa3om, MaKCHUMaJIbHO BO3MOXKHasi CyMMa OajIOB 3a BCE BHJIBI YUCOHOU Jesi-
TEJIBHOCTHU CTYJIEHTA 3a 3 ceMecTp o auciuiuimHe «Maremarnyeckuil aHanusy cocrasiser 100
0asioB.

Tabauua 4. [lepecyeT MoTy4eHHOI CTYA€HTOM CyMMbI 0QJ/UIOB MO JMCUMILINHE B 3a4eT

51-100 GayutoB «3aYTEHO»
0-50 6amoB «HE 3a4TEHO)
4 cemecTtp
Jleknuu

Ot 0 o 14 6annoB 3a cemectp.

Kpurepun onenuBanus:

. KOJIMYECTBO MOCEHIEHHBIX CTYEHTOM JIEKIUH, OJIUI-0IIPOC.
JlaGopaTopHble 3aHATHS

He npexgycmoTpensl.

IIpakTnuyeckune 3aHATHSA

Ot 0 o 36 GanoB 3a cemectp.

Kpurepun onenuBanus:
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° KOJIMYECTBO MOCEMIEHHBIX CTYJAEHTOM MPAaKTUYECKUX 3aHATHH 0-15, aKTUBHOCTH

CTyJEHTa Ha npakTudeckux 3aHiaTusx 0-6. IIpaBUIbHOCTH BBINIOJIHEHUS JOMalIHUX 3anaHuil 0-

15.

CamocrosiTesibHas paboTa

[IpaBuibHOE BBINOJIHEHUE KOHTPOIbHON paboTsl — 0T 0 10 10 Ganos.
ABTOMATH3HPOBAHHOE TECTHPOBAHME

He npexgycmotpeno.

Jlpyrue BUIbI Y4eOHOH 1esITeILHOCTH

He npexgycmotpeno.

IIpoMe:kyTouHasi aTTECTALUA — IK3aMeH

Ot 0 1o 40 6amnos.

35-40 0a/1J10B — OTBET HA «OTIUYHO;

25-34 6aJ1J10B — OTBET HA «XOPOIIIOY;

15-24 6an110B — OTBET Ha «YAOBJIETBOPUTEIHLHOY,

0-14 6a/1710B — HEYIOBJIETBOPUTEIIbHBIIN OTBET.

Takum o0Opa3oMm, MaKCHUMAaJIbHO BO3MOKHasi CyMMa OajuioB 3a BCE BUABI y4eOHOU mes-

TEJIBHOCTHU CTYy/IeHTa 3a 4 ceMecTp o aucuuiuiHe «Maremarnyeckuil ananusy cocrasisier 100

0aJUIOB.

Taouuua S. Ilepecuer MOJy4eHHON CTYIEHTOM CYMMbI 0AJ1JI0B 10 JMCHUILUINHE B 3a4eT

51-100 GayutoB «3aYTEHO»
0-50 6amoB «HE 3a4TEHO)
S cemecTp
Jleknuu

Ot 0 o 14 6annoB 3a cemectp.

Kpurepun onenuBanus:

. KOJIMYECTBO MOCEHIEHHBIX CTYEHTOM JIEKIUH, OJIUI-0IIPOC.
JlaGopaTopHble 3aHATHS

He npexgycmoTpensl.

IIpakTnuyeckune 3aHATHSA

Ot 0 o 36 GanoB 3a cemectp.

Kpurepun onenuBanus:

° KOJIMYECTBO TOCEIIEHHBIX CTYJEHTOM MPAKTUYECKUX 3aHATHH 0-15, aKTUBHOCTH

CTyJEHTa Ha npakTudeckux 3aHiaTusx 0-6. IIpaBUIbHOCTD BBINIOJIHEHUS JOMalIHUX 3anaHuil 0-

15.

CamocrosiTesibHast paboTa

[IpaBuibHOE BBINOJIHEHUE KOHTPOIbHON paboTsl —oT 0 10 10 Ganos.
ABTOMATH3HPOBAHHOE TECTHPOBAHHE

He npexgycmotpeno.

Jlpyrue BUIbI Y4eOHOH 1€ TeILHOCTH

He npexgycmotpeno.

IIpoMe:kyTouHasi aTTECTALUA — IK3aMeH

Ot 0 1o 40 6amnoB.
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35-40 0a/1J10B — OTBET HA «OTIUYHO;
25-34 6aJ1J10B — OTBET HA «XOPOIIIOY;
15-24 6an10B — OTBET Ha «YAOBJICTBOPUTEIHLHOY,

0-14 6a)110B — HEYIOBJIETBOPUTEIIbHBII OTBET.

Takum oOpa3oMm, MakCHMajabHO BO3MOKHas CyMMa OajuloB 3a Bce BUJAbI yueOHOU nes-

TEIBHOCTHU CTYJIEHTA 3a 5 ceMecTp 0 AucHuIuIMHe «Maremarudyeckuil aHanus» coctasisier 100

0aJUIOB.

Tadumuua 6. [lepecuer MoTy4eHHOH CTYI€eHTOM CYyMMbI 0QJIJI0OB 0 IMCHUIINHE B OLIEHKY

85-100 6amnoB COTIUIHO»
65-84 Gama «XOPOIIO»
40-64 Gamna «YIOBJIETBOPUTEIHLHOY

menbline 40 0amioB

«CHCYHOOBJICTBOPHUTCIBHO)
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8. Yue6Ho-MeTOoAM4ecKoe H HHGOpMAaLHOHHOE
o0ecrneyenue IUCHUIIHHEBI

a) JqurTeparypa

1. Jlemuporu4, b. II. COopHUK 3a1a4 ¥ yIPaOXHEHHUH 110 MaTe-
MaTHYeCKOMY aHaimu3y : ydeOHoe mocobue / b. I1. Jlemuno-
Bu4. — Cakt-IletepOypr : Jlans, 2019. — 624 c. — ISBN 978-
5-8114-3985-0. — URL: https://e.lanbook.com/book/113942
(mata obpamenus: 15.03.2021).

2. TlpakTukyM o pemieHuro JuddepeHIManbHbIX YPaBHEHHH :
yueOHO-MeToInIecKoe mocobue / aBTop-cocTaBuTeNb B. B.
KepranoBa. — CaparoB : [0. u.] 2019. — 110 c¢. — URL:
http://elibrary.sgu.ru/uch_lit/2466.pdf (mata oOpameHnus:
15.03.2021).

3. 3amavHuK 0 Kypcy MaTeMaTH4ecKkoro aHainusa. B 2 gacTsax.
Yacte 1 : yuebHOe mocobue Ui CTYIEHTOB (hHU3HKO-
matematrueckoro ¢akynprera / H. S. Bunenkun, K. A. bo-
xaH, . A. Mapou [u 1p.] ; non pepaknueir H. 1. Bunenku-
Ha. — Mockaa : [Ipocsemenue, 1971. — 343 c.

4. 3amavHUK M0 Kypcy MaTeMaTH4ecKoro aHainusa. B 2 JacTax.
Yacte 2 : yueOHOe mmocoOue Ui CTYICHTOB (PU3HKO-
maTematuueckoro dakymnprera / H. 5. Bunenkun, K. A. Bo-
xaH, Y. A. Mapos [u np.] ; noxn pexaxkiueir H. 1. Bunenku-
Ha. — Mockga : [Ipocsemenue, 1971. — 336 c.

5. COopHHK 3a7a4 110 Kypcy MaTeMaTHYeCcKOro aHaiu3a : y4ueo-
HO-METOJMYECKOE Iocobue It CTYyNEeHTOB  (PU3HKO-
MaTeMaTHdeckoro ¢akynprera / mon penakuuei C. A. Jlsm-
k0. — bamamos : M3a-Bo banamoBckoro rocynapCTBEHHOTO
nejgarormyeckoro uucruryta, 2000. — 132 c.

6. JIamko, M. A. TecTbl mo MaTeMaTHYECKUM IUCIUILUIMHAM :
yaebHO-MeTonudeckoe nocodue / M. A. Jlsmxko, C. A. Jlam-
ko. — Capatos : Hayka, 2008. — 96 c.

7. ®uxrtenroiusll, I'. M. OcHOBEI MaTeMaTHYECKOTO aHam3a. B
3 tomax. Tom 1 : yuebnuk / I'. M. ®@uxtenromnpu. — CaHKT-
[TetepOypr : Jlans, 2019. — 444c. — ISBN 978-5-8114-0190-
1. — URL: https://e.lanbook.com/book/112051 (nmara ob6pa-
menust: 15.03.2021).

8. @uxrenroiusl, I'. M. OcHOBEI MaTeMaTUYECKOr0 aHaym3a. B
3 tomax. Tom 2 : yuebnuk / I'. M. ®@uxrtenronsu. — CaHKT-
[etepOypr : Jlanp, 2019. — 800 c. — ISBN 978-5-8114-3994-
2. — URL: https://e.lanbook.com/book/113949 (mata obGpa-
menus: 15.03.2021).
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0) nporpammHoe odecrieuenue u HTepHeT-pecypcebl

1. CpenctBa MicrosoftOffice

— MicrosoftOfficeWord — TexcToBbII penakTop;

— MicrosoftOfficeExcel — TabnuunbIif pegakTop;

— MicrosoftOfficePowerPoint — mporpamMmMa noAroToBKy Mpe3eHTalHi;

2. TRACEboard — cnennanbHO pazpaboTaHHOE IJIi HHTEPAKTUBHBIX METOJOB Ipernojia-
BaHUS ¥ MIPE3CHTAINI TPOTPaMMHOE 00eCIIeueHNEe HHTEPAKTUBHON JOCKH.

3. UIPBUC — cucrema aBTOMaTH3aliuyu ONOINOTEK.

4. OmnepammonHas cucrema crenuanbHoro HazHadeHuss «ASTRA LINUX SPECIAL
EDITIONY.

HNHuTepHeT-pecypcsl

Enunas xomtekius mu@poBbIX 00pa3oBaTEIbHBIX PECYPCOB [DIEKTPOHHBIN pecypc]|. —
URL: http://scool-collection.edu.ru

Enunoe okHo 1moctymna Kk oOpa3oBaTelbHBIM pecypcam [DnekTpoHHsiid pecypc]. — URL:
http://window.edu.ru

HN3naTenberBo «JIaHb» [DNEKTPOHHBIN pecypc]: ANMEKTPOHHO-OMOIMOTEYHAs! CUCTeMa. —
URL: http://e.lanbook.com/

HN3naTenberBo «HOpaiiT» [ DneKTpoHHBIN pecypc]: 37eKTPOHHO-O0MOIMOTEeYHAs! CUCTEMA.
— URL: http://biblio-online.ru

HN3patenscrBo MIUHMO [Onexrponnsii pecypc]. — URL: www.mcceme.ru/free-books

MaremaTudeckasi 6ubanoreka [ Dnekrponusiii pecype]. — URL: www.math.ru/lib

Oo0pa3oBarTejibHBbIIE MaTeMaTH4YeCKHMH CailT [DnexTponnsiii  pecypc]. — URL:

http://www.exponenta.ru

PykoHT [DnexTpoHHBIH pecypc]: mMexoTrpacieBas aekTpoHHas Oumbinmoreka. — URL:
http://rucont.ru

JduexkTponHass Oubmoreka BU CI'Y [Onexrponnsiii  pecypc]. — URL:
http://www.bfsgu.ru/elbibl

DuextponHas 6ubdauorexka CI'Y [Dnexkrponnsiii pecypc|. — URL: http://library.sgu.ru/

eLIBRARY.RU [DnexkTpoHHBIN pecypc]: HayuHas 3jeKkTpoHHas Oubnmoreka. — URL:

http://www.elibrary.ru

ibooks.ru [OnexTpoHHBI pecypc]: 31eKTpoHHO-OuMGnMoTeuHas cucrema. — URL:
http://ibooks.ru

Znanium.com [DJIEKTPOHHBIN pecypc|: eKTpoHHO-OnOmmoTeunas cucrema. — URL:

http://znanium.com

32



9. MaTepuajibHO-TeXHUYECKOe olecriedeHne U CIUNINHBI

o VY4eOHble ayauTOprn, 000PYI0BAHHBIE KOMIIJIEKTOM MEOENH, TOCKOH.

. KoMIiekT npoeKnoHHOro MyabTUMEINHHOTO 000py10BaHUS.

o bubnnorexka ¢ nHpOpPMALMOHHBIMU pecypcaMu Ha OyMa)KHBIX U 3JEKTPOHHBIX
HOCHTEJISX.

. OducHas oprrexHuka.

Pabovas mporpammMa cocTaBiieHa B COOTBETCTBHH C TpeboBaHUsIMEH DenepaibHOTO TOCy-
JTapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa BBICHIETO 0Opa30BaHUS IO HANPABICHHIO TMOJTIO-
ToBKH 44.03.05 «Ilemarorudyeckoe oOpa3zoBanue (C AByMs IPOQPHIISIMH ITOATOTOBKH)».

ABTOp — KaHJ.Iea.HayK, noueHT Kepranosa B.B.

[Iporpamma onoOpeHa Ha 3aceaHuu Kadeapsl MaTeMaTUKH, UHPOPMATUKH, (PUZHKH.
IIpoTtokois Ne 1 ot 30 aBrycra 2021 .
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