banakoBckuii MHKEHEPHO-TEXHOJOTUYECKUA HHCTUTYT — (prytnan deaeparTbHOTO
roCcyJIapCTBEHHOTO aBTOHOMHOT'0 00Pa30BaTeIbHOTO YUPEKICHHUS BBICIIETO 00pa30BaHUs
«HanuoHanpHbIN UCCIEN0BATENbCKUM sAEpHbIA YHUBEPCUTET « MU DI »

DaKyJIbTET aTOMHOW YHEPTETUKHU U TEXHOJIOTUHI
Kadenpa «®duznka v ecTeCTBEHHOHAYYHBIC TUCITUTITUNHBD)
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CrnenuajabHOCTh
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«Cuctemsl KOHTPOJIL U YIIPABJICHUSA ATOMHBIX CT AHIINID)

Kpaiunduxkanus BoINYCKHUKA
Nnxenep-pusux

®opma 00ydeHust
Ounas

bamakoBo



Ileab ocBoeHUsI AMCHUTIIMHBI

Llenp mpenojaBaHUsl NUCHUIUIMHBL: MPUOOpPETeHHE CTYIAEHTaMH HEOOXOIUMOM MaTeMaTHYecKOM
KYJbTYPbI M 3HAaHUU JUIS UCIIOJIB30BaHUS UX 110 CBOEH CIIELUATIbHOCTH.

3ajaun M3y4deHUs IUMCLUUILUIMHBL B pE3ylbTaTe U3Y4YEHHUS Kypca CTYIEHT JOJDKEH YMETh PEllaTh
Ha0Op CTaHIAPTHBIX 33j]a4, OPUEHTUPOBATHCS B MATEMAaTHYECKOM JIUTEpaType, OTHOCAIICHCS K €ro cre-
UATbHOCTH, OLIEHUBATh WH(OPMALINIO, INITAHUPOBATH U OCYLIECTBIISITh CBOIO JACSITENLHOCTD C YYETOM pe-
3yJlbTAaTOB 3TOTr'0 aHAJIN3A.

JucnurimHa u3ydaeTcss B COOTBETCTBUHU ¢ NMpodeccHoHanbHbIM cTanaapToM: «24.078. Cnernua-
JUCT-UCCIIEIOBATENb B 00JaCTH SAEPHO-DHEPTETHYECKUX TEXHOIOTHIT.

Mecto aucuumimnnsl B ctpykrype OOII BO

PaGouas nporpamma ocBoeHMsI y4eOHOW IUCHUILIMHBI «MaTeMaTH4ecKuil aHaiu3» COCTaBlieHa B
COOTBETCTBHH ¢ TpeboBaHUsAMH OOpa3oBaTEIHHOrO CTaHAApPTa BHICIIETO O0pa30BaHMs, CAMOCTOSTEIBHO
yctanaBiauBaemoro HUAY MUDU.

JuctumiimHe mpeaiecTByeT o0eMareMaTuieckas oJIroTOBKa B 00beMe cpeHeid 001meodpa3oBa-
TEJIbHOM LIKOJIBbI MIIM KOJUIEKA.

YcBoeHUE MaHHOW TUCIMIUIMHBI KaK MPEINIeCTBYIOMEH HEOOX0IMMO MPH M3YyYCHHUU CIETYIONINX
JMCLUIUIMH: OOBIKHOBEHHbIE AU depeHnnanbable ypaBHEHUs, TEOPUS BEPOATHOCTEH U MaTeMaThyecKast
CTaTUCTHKA, TEOpHUs (PYHKIUH KOMILIEKCHOTO MEPEeMEHHOTr0, BEKTOPHBIA M TEH30PHBIN aHamm3, audge-
pEeHLMaNbHbIE U MHTErpaJIbHbIE YPABHEHUS, YpaBHEHHsI MaTeMaTH4eCKO Gpu3uku u ap.

O060011eHHbIe TPYAOBbIE PYHKIINHU, KOTOPHIE CMOKET IMOJHOCTHIO MITH YaCTHYHO MPOAEMOHCTPHPO-
BaTh CTYJICHT [P OCBOEHUH JAHHOM JUCLUIUIMHBL:

— B COOTBETCTBHU C MPO(eCCHOHATBHBIM cTanaapToM «24.078. CnenmanucT-uccienoBareib B 00-
JacTu sAZepHO-3HEpreTHueckux TexHosorui»: B/02.7. O6o0ienue pe3ysibTaToB, IPOBOJUMbBIX HAyYHO-
HCCIIEIOBATEILCKUX M OINBITHO-KOHCTPYKTOPCKHUX pabOoT C IENbI0 BBIPAOOTKH MPEATIOKESHHUN MO pa3pa-
O0TKE HOBBIX U YCOBEPIIEHCTBOBAHUIO ACHCTBYIOLIUX AACPHO-IHEPT€TUUECKUX TEXHOJIOTHIA.

KoMmnerenuuu ody4aromerocsi, popMupyembie B pe3yJibTaTe 0CBOSHHS U CIUTIIHHBI
B nporecce ocBoeHUs JaHHOM TUCHHUIUIUHBI Y CTYIeHTa (POPMUPYIOTCS CIIEIYIONTNE KOMITETCHITUH:
oOmenpodeccruoHaabHbIe

Kon xom- HaumenoBanue
WNHnukaTopbl TOCTHKEHUS KOMITETCHIIUH

METEHIINH KOMIIETEHIIUH

OIIK-1 Cnocoben ucnonb- | 3-OIIK-1 3Hath: 6a30BbIe 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIH-
30BaTh 0a30BbIC | TJIMH; OCHOBHBIE MaTEMaTUYECKHE 3aKOHBI; OCHOBHBIE (hHU3UYe-
3HaHUSl €CTECTBEH- | CKUE SIBJICHUS, MPOILIECChl, 3aKOHBI U TPAHUIIBI UX MPUMEHUMO-
HOHAY4YHBIX  JIUC- | CTH; CYIIIHOCTh OCHOBHBIX XUMHMUYECKUX 3aKOHOB U SIBJICHUI; Me-
IUIUTAH B mpodec- | TOAbl MaTEMaTUYECKOTO MOJICTUPOBAHUS, TEOPETUYECKOTO U
CHOHAJIBHOW  JIef- | SKCIEPUMEHTAIBHOTO UCCIEOBaHUS
TenbHOCTH, TpH- | Y-OIIK-1 YMeTh: BBISBIATH €CTECTBEHHOHAYYHYIO CYIIHOCTH
MEHSATH METOJIbI | MPOOIEM, BO3HUKAIONIUX B XOJ€ MPOPECCHOHATBHON e TENbHO-
MaTeMaTU4eCcKOro | CTHU, MPUBJIEKATh JUISl UX PEIICHHS COOTBETCTBYIOIIMHI (PU3UKO-
aHaJIn3a U MOJENIM- | MATeMAaTHYECKUM anmnapar
poBanus, teoperu- | B-OIIK-1 Bragets: maremaTiudeckuM anmapatoMm JJisa pa3padboT-
YECKOr0 M IKCIe- | KM MOJIENIEH MPOLIECCOB U SBJIICHHUM, PEIICHUS] MPAKTUYECKUX 3a-
PUMEHTAILHOTO a4 mpodecCHoHaTbHON JeATeTbHOCTH; HaBBIKAMH HCIOJIB30Ba-
MCCJIEI0BAHMS HUSI OCHOBHBIX OOIIE(PU3NIECKIX 3aKOHOB M IIPUHITUIIOB

YHUBEpCAJIbHbBIE

VKE-1 Cnocoben ucnomnb- | 3-YKE-1 3HaTh: OCHOBHbBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JIHC-
30BaTh 3HaHUS | IUIUIMH, METOJbl MAaTEMAaTUYECKOIO aHallM3a U MOJECIMPOBAHUS,
€CTECTBEHHOHAYY- | TEOPETHYECKOTO M IKCIEPUMEHTATHLHOTO UCCIICIOBAHUS
HbIX jaucuuiuivH, | Y-YKE-1 ymers: ucnonas30BaTh MaTeMaTuyeCcKHe METOAbI B TEX-
MPUMEHSATh METO- | HUYeCKUX MPUIIOKEHHUIX, PACCUUTHIBATH OCHOBHBIC YHCJIOBBIC




JbI MareMaTu4dc-
CKOI'0 aHajiy3da Hu
MOACIINPOBAHUA,
TCOPCTUUCCKOTO H
OKCIICPUMCEHTAJIb-
HOTO HCCiIca0Ba-
HUA B IIOCTABJICH-
HBIX 3a7a4ax

XapaKTEPUCTUKU CIyYaHBIX BEJIUYUH, PEIIaTh OCHOBHBIC 3a/1a41
MaTeMaTquCKOfI CTaTUCTHUKH, pemaTL THUITIOBBIC pvaeTHLIC 3a-
JTagu

B-YKE-1 BnameTb: MeTOJaMH MaTEMaTHYECKOro aHajan3a U MO-
JIETMPOBAHMS; METOJJaMH PELICHUS 3a]lay aHaju3a U pacuera xa-
PaAKTEPUCTUK (PU3NIECKUX CUCTEM, OCHOBHBIMU NPHEMaMHu 0Opa-
OOTKH SKCIEPUMEHTAIBHBIX JTaHHBIX, METOAAMH PaOOTHI C MPH-
KJ1aJHBIMU IIPOTPAMMHBIMU HPOAYKTaMU

poeCCHOHATBHBIC
3anaun npodeccuo- OOBeKT uiu Kox u Haumeno-
HaJILHOW EeATEIbHOCTH | 00JacTh 3Ha- | BaHHE KOMIIETEH- VIHIMKATOpBI HOCTHXEHH KOMIIE-
TCHIIMU
(3I11) HUS 1002078

Marematuueckoe Mo- | SAnepnble, xu- | [IK-2 Cnocob6en | 3-1IK-2 3HaTh MeTOIBI MaTeMarTH-

JIETUPOBAHKUE TMPOIIEC- | MUYECKME U | IPOBOJIUTHh MaTe- | YeCKOro aHaju3a il MOJEIUpPO-

COB 1 00BEKTOB Ha 0a3e | TEMI0BEIE MaTU4YeCKOe MO- | BaHUS  TPOLIECCOB B  sJEPHO-

CTAaHJAPTHBIX TAKETOB | MPOIECCHI, NEUPOBAHUE JIS | DHEPreTUYECKOM U TEeIJIOMEXaHU-

ABTOMATU3MPOBAHHOIO | MPOTEKAIOIIHUE | aHAIM3a BCeil co- | ueckoM obopyaoBanuu ADC

[IPOCKTUPOBAHUS B SJIEpHBIX | BOKYNHOCTH mpo- | Y-IIK-2 ymersr mpoBoauth Mmarte-

W WCCIICIOBAaHUM; TOJA- | DHEpreTHYe- 1IECCOB B SJICPHO- | MATHYECKOE MOJICIMPOBAHUE IIPO-

FOTOBKA JIAaHHBIX IS | CKUX YCTaHOB- | SHEPT€TUYECKOM | IIECCOB B SIIEPHO-DHEPTrETUUECKOM

COCTaBIIEHUSI OO030pOB, | KAX W  HA | U TEIUIOMEXaHU- | U TEIIOMEXaHUYEeCKOM 000py/I0-

OTYETOB U  HAYUYHBIX | AaTOMHBIX yeckoM 000pyzao- | Banuu ADC

nyOIuKamuii. CTaHIIHUAX. Bannu ADC B-IIK-2 BnaaeTh CcTaHAApPTHBIMHU
NakeTaMl aBTOMATHU3MPOBAHHOIO
MIPOCKTUPOBAHMS U MCCIICTOBAHUM

33[{3‘11/1 BOCIIMTAaHMSA, P€AJIN3YEMbIC B PAMKAaX OCBOCHUA THCHUIIJIMHBI

Hanpas.ie- Co3nanue ycjaoBuii, | Ucmosib3oBaHue Bocnura- | Bojieyenne B pasHo-
HHe/1eH o0ecrneynBaOIIUX TeJbHOI0 MOTEHUHMAJIA y4yeld- | IVIAHOBYI0 BHey4YeOHYI0
HBIX IMCUUILIHH JesITeJIbHOCTh
IMpodeccuo- | - popmupoBanue Hcnonp3oBanue Bocnurarens- | 1.OpraHusanus Hay4Ho-
HAJIbLHOE U KYJbTYphI HCCIIE/IOBA- | HOTO MOTEHIIMANA JUCIUIUTMH | PAKTHYECKUX KOH(e-
TPYAOBOE TEIbCKOW U MHXKEHEP- | MpOodeCCHOHATHLHOTO MOIYIIS pPEHLUI U BCTPEY C Be-
BOCNUTAHWE | HOM JI€ATEIbHOCTH 1151 GOPMHUPOBAHUSI MHIKEHEP- | AYIIMMHU CIICIHATIACTaMU

(B16)

HOT'O MBILICHUS U UH)KEHEp-
HOM KYJIBTYpBI 3a CUET ITpaK-
TUYECKUX CTYJCHUECKUX UC-
CJIEIOBAHMI COBPEMEHHBIX
IIPOM3BOJICTBEHHBIX CHCTEM;
MIPOEKTHOH NI TELHOCTH CTY-
JICHTOB T10 pa3paboTKe U OI-
TUMU3AIAHA TEXHOJIOTHIECKUX
CHCTEM, CBSI3aHHOM C pelIeHH-
€M peaIbHBIX TPOU3BOJICTBEH-
HBIX 3a/1a4; IPOXOXKICHHS de-
pe3 pa3HOOOpa3HbIE UTPOBHIE,
TBOpYECKHE, (eCTUBAIbHbIC
dbopmbl, TpeOyrolre aHaau3a
CJIO)KHOTO 00OBEKTA, TOCTAaHOB-
KM OTHOCUTEJIBHO HETO Mpeoo-
pa30BaTENbHBIX 33134 JUI UX
ONTUMAIIHOTO PEIICHHUSI.

IpeINpUsITHIA TOpoJa U
BETEpaHaAMU aTOMHOMU
OTpacIIy.

2. Opranu3zauus u npo-
BEJICHHE MPEIMETHBIX
OJIUMITHAJ] U YYACTHE B
KOHKYypcax mpogeccro-
HaJHHOTO MacTEpPCTBA.
3.YuacTtue B €KeroJIHbIX
AKIHSX CTYJACHUECKHUX
CTPOUTENBHBIX OTPSIOB




CTpykTypa u cofep:kaHne y4eOHOH JUCIUIIIMHBI

HucnurnmuHa mpenogaercs cTyAeHTaMm B 1-oMm u 2-om cemectpax. OOmas Tpy10eMKOCTh JTUCIIH-

IUTMHBI cocTaBiisgeT 12 3adeTHRIX eaunull, 432 ak. yaca.

KaJsiengapHblil miian

Ne Buabl yueOHoil 1eATeIbHOCTH
P Ne (B qf:fax) ° Maxkcu-
a &
T 2 2 ATTecTanusi |MaJbHBIN
3 HaumenoBaHue pasjaesa = E.. 5
© (TeMBI) TUCHANIAHBI 2 = S = O pazeaa bam
ol S| E| 5| 8| 5| (bopma 3a
=) 2 2
x| P =] S = pasjaen
& =3
a = =
1 paznen
1 | 1-2 | Beengenue B Marematuyeckuii | 126 24 24/16 | 78 KP1 40
aHanu3 KP2
Beruucnenune IIPOU3BOHBIX Knl
(GYHKIIMU OJTHOW MEPEMEHHOI
2 pa3nena
2 | 3-4 | IlpunosxkeHue IPOU3BOIHBIX 126 | 24 24/16 | 78 131 30
(GyHKIMN OJTHON TIEpEMEHHOM KP3
DYHKIIMA MHOTHX [TEPEMEHHBIX KP4
Buj npoMeKyTOYHOM aTTeCTAlHH 252/ | 48 - |48/32| 156 | Dx3amen 30
32
3 pas3zaea
3 | 5-6 | Heonpenenennslie HHTETpaJIbl 90 24 24/16 | 42 132 40
OrnpesiesieHHbIE UHTETPATIBI KP5
Kn2
4 | 7-8 | KpaTHble HHTETpAJIBI 90 24 24/16 | 42 133 30
Psaner KP6
. 180/ | 48 - 148/32| 108 | Dk3amen 30
Bujx npoMeKyTOUHOI aTTecTallMu 30

* - COKpallI€CHHOC HANMCHOBAHNUC (I)OpMLI KOHTPOJIA

** - cymMMa MakCUMallbHbBIX 0aioB A0KHA ObITh paBHa 100 3a cemecTp, BKItoUas 3a4eT U (Win)

JK3aMeH
CokpaiieHHOe HauMeHOBaHUe (HOPM TEKYIIIETO KOHTPOJISI U aTTECTAIlUU Pa3/IeliOB:
Oobo3HaueHne Ilos1HOe HAMMEHOBaHHUe
13 JlomamrHee 3amaHue
KP KonrtponbHas pabora
K Komnoksnym
C) DK3aMeH

CoaeprxaHue JIEKIIHOHHOTO Kypca

YuebHo-
Tembl JIeKUHMH. Bcero
MEeTOInYecKoe
Bonpocsl, oTpadaTbiBaeMble HA JIEKIUH 4acoB
o0ecneyenue
1 2 3
Pazgen 1
BBenenue B MaTeMaTHYeCKUM aHAJIN3
[Tonsatue ¢pynkuuu. OcHOBHBIE XapakTepucTUKU (GyHKuMA. OOpaTHas u cioxHas | 24 1-4

¢byskuu. OCHOBHBIE JIEMEHTapHbIE QYHKIUU U UX TPaQUKH.




[ToHATHE KOMIUIEKCHBIX YMCEN, FeOMETpUYecKoe n300paxkeHue, GopMbl 3amKcu
KOMIUIEKCHBIX uncen. JlelcTBUsI HaJl KOMIUIEKCHBIMU YHCIaMH.

Yucnosele nocnenosarenbHocTU. lpenen uncnoBoit nocienoBatensHocTu. [pe-
nen ¢pyHkuuu B Touke. OnHocroponHue npezensl. [Ipenen ¢pyHkumuu npu x — o .
beckoneuno Gonpmne u 6eckoHeuHO Manble (GyHKIMH. CBOWCTBAa OECKOHEYHO
Manbeix GyHkiui. OCHOBHBIE TeOpeMbl 0 Tipeaenax. [lepBeiii U BTOpoi 3ameda-
TenbHbI mpenen. CpaBHeHHE OECKOHEYHO MaibIX (YHKIMHA. DKBHUBaJICHTHBIC
0ECKOHEYHO MaJlble, OCHOBHBIE TEOPEMBI O HUX.

HenpepbiBHOCT pyHKIIMU B Touke. HenpepbIBHOCT (PYHKIIMM B MHTEPBAJIE U HA
orpe3ke. Touku pa3pbiBa QyHKIMH, UX Kinaccupukanus. OCHOBHbIE TEOPEMBI O
HenpepbIBHBIX QyHKIMIX. HermpepbIBHOCTD 37IeMEHTAPHBIX ()YHKITHHA.
Bbrunciienne npou3BOAHBIX GYHKIIUM OTHOM MepeMeHHOM

Onpenenenre Npou3BOJHON, €€ T€OMETPUUECKUN U MEXAHUYECKUN CMBICI.
VYpaBHeHMs KacaTeIbHOW U HOpMaIK K KpUBOM. CBsA3b MEX/ly HENPEPHIBHOCTHIO
u nupdepennupyemoctsio pyakun. CoiicTBa npon3BoHbIX. [Ipon3BoaHas
CJIO’)KHOU M 00paTHOH QyHKIMil. [IponM3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHK-
i, ['unepOonudeckue PyHKIMK U UX TPOU3BOIHBIC. TabauIa mpou3BOIHBIX.
JuddeperurpoBanne HeIBHBIX U TapaMeTPUUECKU 3aaHHbIX QyHKUuil. Jlora-
pudmmueckoe auddepenuuponanue. [ponsBoausie Beicux mopsakos. Audde-
peHIman GyHKIUuU, reoMeTpuieckuii cMbicn auddepenunana pynkuuu. CBoii-
crBa quddepennmana Gynxmun. Anddepennmansl BEICIINX MOPSIKOB.

Pa3zgen 2

IIpuioxenne Npou3BOAHBIX (PYHKIUH OJHOM IEepeMEeHHOM

Teopemsl 0 nuddepenunpyembix ynkuusx. [Ipumenenue nuddepenuana B
npuOIMKeHHBIX BerauciaeHusx. [Ipasuno Jlonurans. Kpurepuii MOHOTOHHOCTH
¢bynkuuu. OrnpeeneHus ToueK JOKaIbHOI0 MAKCHMyMa, MUHUMYMa, 3KCTpEMY-
Ma Qynkuu. Heo6xoauMoe 1 10CTaTOYHOE YCIOBUS JIOKAIBHOTO SKCTPEMyMa.
Omnpenenenus BBITYKJIOTO BBEPX U BBITYKJIOTO BHU3 rpaduka GyHKINHU, TOUKH
neperu6a. Kpurepuii Bemmykinoctu pynkunu. Heo6xoaumoe u 1octatouHoe
YCJIOBHS TOYKH nepernda GyHKuuu. AcuMOToThI rpaduka GyHkiuu. Oomas
CXeMa UCCIIeJOBaHMs (YHKIIMU U TIOCTPOEHUS ee rpaduka.

@OyHKIMHA MHOTHX epeMeHHbIX

OcHoBuble noHsATHS. [Ipenen QyHKIMM MHOTHX TepeMeHHbIX. HempephiBHOCTH
(GyHKIIMM MHOTHMX MepeMEHHBIX. YacTHble MPOM3BOJHBIE TMEPBOrO MOPSAIKA, UX
T€OMETPUUYECKUM CMBICI. YacTHbIE MPOM3BOJHBIE BBICHIUX MOPsAAKOB. Judde-
peHuuan QyHKIMM MHOTHMX nepeMeHHbIX. [IpuMenenne noiaHoro nudgepeHma-
Ja K IpUONMKEHHBIM BhIancieHusM. Jnddepernnans: Beicmx nopsiakos. [Ipo-
u3BOHAs cinoxHOM (pyHkuuu. JuddepenuupoBanue HesBHOM (yHkiuu. Kaca-
TeJbHAs TUIOCKOCTh M HOPMaJlh K ToBepXHOCTH. OrpeienieHne TOYeK JIOKATbHOTO
MaKkCUMyMa, MUHUMYMa, 3KcTpeMyMma QyHKIMH 2-X nepeMeHHbIX. Heobxonumbie
M JOCTaTOYHBIC YCIOBHsS KcTpemyma. HamOonbliee W HauMeHbIEe 3HAUYCHUS
(GYHKIIMU B 3aMKHYTOH OOJIACTH.
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Paznen 3

HeonpenejieHHbIe HHTErPaJibl

[TonsiTue HeonpeneneHHoro uHTerpana. CBoiicTBa HEOIPeIeJIEHHOTO HHTErpaa.
Tabnuua ocHOBHBIX MHTErpanoB. OCHOBHBIE METOABI WHTETPUPOBAHUS: METOJ
HEIOCPEICTBEHHOI0 HMHTETPUPOBAHUSI, METOJ WHTEIPUPOBAHMS 3aMEHOU Iepe-
MEHHOM (IT0JCTaHOBKOI), METOJI MHTEIPUPOBAaHUA 1O 4acTsaM. MIHTerpupoBaHue
paloHaIbHbIX Apodeld. HTerpupoBanre TpUroHOMETpU4ecKkuX QpyHkuuid. MH-
TErpupOBaHKE UPPALUOHATBHBIX (DYHKIIHUH.

OmnpenesieHHbIE HHTETPAJIbI

Omnpenenenne onpeaeneHHOro HHTerpaia. ['eoMeTpuuecKuil CMbIC OIPENEIIEH-

24

1-4




Horo unterpana. ®opmyna Herorona-JIeiiOnuia. OCHOBHBIE CBOMCTBA ompe/ie-
JIEHHOTO UHTerpana. lHTerpupoBanue onpeeaeHHOro HHTerpaga 3aMeHou Te-
pemeHHOH (moacTaHoBKOM). IHTerpupoBaHue Mo 4acTsM ONpPeeIeHHOIO HHTe-
rpana. UaTerpupoBanre 4eTHBIX U HEUETHBIX QyHKIUI. HecoOcTBeHHBIC HHTE-
rpainsl. [IpunokeHne onpeneneHHOro HHTerpaa.

Pa3nen 4

Kparnble uHTErpaibl

Onpenenenue OBOMHOTO MHTErpana. ['eomerpuueckuil M (HU3HYECKHIA CMBICTT
JBOMHOTO uHTerpaiga. OCHOBHBIE CBOWCTBA JIBOWHOI'O MHTErpaja. Berumcienue
JIBOMHOT'O MHTETpaJia B JEKAPTOBBIX KOOpAUHATAX. BpIUKCIIEHNE ABOMHOIO UHTE-
rpaja B IOJISIPHBIX KoopAauHaTax. [IpunoxkeHus 1BOMHOroO HHTErpaia.
Omnpenenenue TpoitHoro nHrerpana. OCHOBHBIE CBOMCTBA TPOMHOIO MHTErpaja.
Brruncinenue TpOHHOro MHTErpana B JEKapTOBBIX KOOpAMHATaX. BreramcieHue
TPOMHOTO MHTErpajia B HWIMHIAPUIECKUX U chepuuecKkux koopauHarax. [pumo-
JKEHUS TPOMHOIO MHTETpaIa.

Panni

Yucnossle psaabl. OcHOBHbIE NOHATHS. Psaa reomerpuueckoit nporpeccun. Heo6-
XOJUMBIUA MPU3HAK CXOAMUMOCTH YHMCIIOBOTO psna. ['apmonunueckuit u 006001IeH-
HBIM rapMOHHUYECKHUM psia. JlocTaTOYHBIE NMPU3HAKUA CXOAUMOCTH 3HAKONOJIOXKHU-
TEJIbHBIX PS/IOB: NPU3HAKKM CpaBHEHMs, pu3HaKk Jlanambepa, paaukaabHbIi MpuU-
3Hak Kommwm, nnaTerpanpuelii npusHak Kommu.

3Hakouepeayoumecs U 3HakonepeMeHHble psanbl. [Ipusnak Jleiionuua. OOmumi
JIOCTaTOYHBIM MPU3HAK CXOJAMMOCTH 3HAKONEPEMEHHBIX pPsioB. AOCOIIOTHAs U
YCIIOBHAsl CXOJUMOCTH YUCIIOBBIX PsiioB. CBOMCTBA aOCOMIOTHO CXOAALIMXCS Psi-
JIOB.

@yHKUMOHANbHBIE psAbl. OCHOBHBIE IOHATHUS.

Crenennsie psanbl. OcHoBHBIC TIOHATHSA. Teopema AbGens. MurtepBan u pamuyc
CXOOUMOCTHU CTENEHHOro psna. CBolcTBa CTENEHHBIX psnoB. Paasl Telinopa u
Maxknopena. Paznoxenue Hekotopeix (GyHKiui B psg Teinopa (Maknopena).
[TpunoskeHns CTENEHHBIX PAIOB.

Psanpt @ypre. OcHoBHBIE TOHATHS. Paznoxenue B psiag Oypoe 2 7 -
nepuonudeckux pynxuuii. Teopema upuxie. Pasnoxxenue B psag @ypre ueTHbIX
U HeueTHBIX QyHKIMM. Pasnoxxenue B psin @ypbe QyHKIMM IPOU3BOIBHOTO T1e-
puoaa. Ilpeacrasienue Henepuoanyeckoi pyHkuuu psagom Oypee. UnTerpan
Dypee.
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IlepeyeHb MPAKTHYECKUX 3AHATHI

Tema npakTu4eckoro 3ansatusi. Bonpocel, oTpadaTreiBaemMblie HA
NMPaKTHYECKOM 3aHATHHU

Bcero
JacoB

YueoHo-
MeToauYecKoe
odecrmeueHune

1

3

Pazpen 1

BBenenue B MaTeMaTHYECKHH aHAJIN3

HccnenoBanre OCHOBHBIX XapakTepUCTUK (QyHKIUH. OCHOBHBIE 3JIEMEHTAPHbBIE
GYHKIUH U UX TpapUKy.

@opMBI 3aITUCH KOMIUIEKCHBIX Yucell. [IeHCTBUs Hal KOMILUIEKCHBIMU YU CIIAMU.
Brruucnenne npenenoB GyHKITUH.

HccnenoBanue HenpepblBHOCTH GyHKUUH. Orpenenenne To4eK pa3pbiBa (yHK-
1005078

Boruucienne npou3BOAHBIX (DYHKIIMH OJHOH IepeMEHHOM

Brruncnenue npou3BoAHbIX QYHKIUN C TOMOIIBIO TaOIUIBI U CBOMCTB MPOU3-
BOoAHBIX. [IpousBoaHble cnoxHbIX QyHKIMHA. [nddepeHupoBaHie HEsIBHBIX U

24
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napamMeTpudecku 3aganHbix Gynkiuii. Jlorapudmuueckoe auddepennupona-
Hue. [Ipon3BoaHbIe BRICIINX MOPSIKOB. Beruncnenue nuddepenunanon pyHk-
nuid. lnddepennnansl BBICIIAX TOPSIIKOB.

Pazneua 2

IIpuiio:xxenne mpou3BOAHBIX U AU depeHInaN0B

[Tpumenenue nudepenuana B NpUOIMIKEHHBIX BHIYUCICHUAX. Y paBHEHUS Ka-
caTeNIbHOM M HOpPMalu K KpUBOW. BblYmciieHHe MpenesoB ¢ HCIOJIB30BaHUEM
npaBuia Jlonuransa. HaxoxaeHue TOYEK JIOKAIbHOTO MaKCHUMyMa, MHHUMYMa,
skcTpeMyMa ¢yHKuuH. OnpeaeneHue BBITYKIOro BBEpX M BBITYKJIOTO BHU3 Ipa-
¢uka ¢yHkuuu, Toyek mepern6a. Haxoxknenue acuMnToT rpaduka (yHKIWU.
OOmas cxema uccieoBanus GyHKIUH U TOCTPOEHUS ee rpaduka. Meton Xopz,
METOJ KacaTeJIbHBIX MPHOIMKEHHOTO PEIICHUs] YpaBHEHUI.

@OyHKINY MHOTHX TTEPEMEHHBIX

Haxoxxnenune o0iacTu onpeneneHusi, mocTpoeHne rpagukoB (GYHKIUNA MHOTHUX
nepemeHHbIX. [Ipenens! GyHKIMIT MHOTHX epeMeHHBIX. HempepriBHOCT QyHK-
IIUM MHOTUX MEPEMEHHBIX, TOYKH pa3pbiBa. BrryrcieHne 4acTHBIX MPOU3BOIHBIX
NEepBOrO MOpPsIKA. BprYmcieHne YacTHBIX TPOU3BOAHBIX BBICIIUX IOPSIKOB.
Huddepennnan pyHkunu MHOTHX nepeMeHHbIX. [Ipumenenne nomxoro audde-
peHnuana K mpuOIKEeHHBIM BeMUCIeHUsIM. uddepeHnnans BEICIIUX TOPSII-
koB. [IpousBonanbie cnoxubix pyHkuuid. AuddepeHunpoBanrue HeIBHbIX (PYHK-
muii. KacarenpHas TIIOCKOCTh M HOpMaJib K NoBepXHOCTH. OmpesieneHne ToYeKk
JIOKaJIBHOTO MaKCUMyMa, MUHUMYMa, SKCTpeMyMa (YHKIUH 2-X NepEeMEHHbIX.
HaunOonbiiee n HanMeHblee 3Ha4YeHUs (HYHKIIMK B 3aMKHYTOH 001aCTH
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Pazpnen 3.

HeonpenesieHnbie HHTErpabl

OCHOBHBIE METO/IbI UHTEIPUPOBAHMSI: METOJI HEMOCPEICTBEHHOIO HHTErPUPOBa-
HUS, METOJI UHTETPUPOBAHMSI 3aMEHOI NepeMEHHOH (I10/1ICTaHOBKOI1), METO/ UH-
TErpupoOBaHUA 10 YacTsAM. MHTerpupoBaHue panMoHaIbHBIX ApoOei. HTerpu-
pOBaHME TPUTOHOMETpUUYECKUX (QyHKIMI. VHTerpupoBaHue mppanroHalbHBIX
byHKIHi.

OmnpenesieHHbIE HHTETPAJIbI

Hcnonb3oBanue ¢popmynsl HeroToHa-JIelOHMIA 47151 BEIYMCIEHUSI ONIPEIeIEHHO-
ro uHTerpaia. MlarerpupoBanue onpeneseHHoro HHTerpaiga 3aMeHON MepeMeEH-
HOMW (rmojcTaHoOBKO). HTErpupoBaHue Mo 4acTsAM ONpeAeTIeHHOTO MHTerpaa.
WuTerpupoBanne 4eTHBIX U HEYETHBIX (YHKIMH. BbruncieHne HecoOCTBEHHBIX
MHTErpajoB. Berunciaenue miomaneit miockux ¢uryp. Beruucnenue amuH ayr
IJIOCKMX KPUBBIX. Briunciienne o0beMoB Tel.

24
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Paznen 4

KpartHble uHTErpasibl

Beluncnenue ABOMHOrO MHTErpaja B JACKApTOBBIX KOOpAWHATaX. BbruuciieHue
JBOMHOTO MHTErpaja B MOJLSIPHBIX KoopAauHaTax. [IpuinoxeHus ABOMHOrO MHTE-
rpaia.

Breruncnenne TpoWHOro MHTErpaia B JEKapTOBBIX KOOpAMHATAaX. BeramcieHwne
TPOMHOIO MHTErpaja B LIMIMHIPUYECKHX U chepuueckux koopauHarax. [Ipuio-
YKEHUs TPOMHOI0 MHTErpasa.

Pann1

HccnenoBanne cX0QUMOCTH 3HAKOIIOJIOKATEIBHBIX YUCIOBBIX PSI/IOB.
HccnepoBanue cXOAMMOCTH 3HAKOYEPEAYIOLIUXCS U 3HAKOIIEPEMEHHBIX PSIOB.
AOCOIIOTHAS M YCIOBHAS CXOJMMOCTH YHUCIIOBBIX PSOB.

Omnpenenenne nHTEPBala U paanyca CXOAUMOCTH CTENIEHHOro psaaa. Pasnoxenue
HekoTophIx ¢GyHKIUN B psa Teinopa (Makinopena). IlpunoskeHusi cTeneHHBIX
PSIOB.

24
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Paznoxenue B psn @ypbe 2z -nmepuoanyueckux (yHKIMHA. PaznoxeHnue B psfg
®dypbe YeTHBIX U HeUeTHBIX (yHKIMN. Pa3znoxkenue B psag Oypbe GyHKIMA TIPO-
M3BOJILHOTO Tiepuona. llpeacraBienne HemepuoaudecKo (GYHKIHUU PSIOM
®dypbe. UnTerpan Oypee.

Ilepeuenns J1aGopaTOpHBIX PadOT - HE IPETYCMOTPEHBI YU€OHBIM TJIAHOM

3aaHus 1J151 CAMOCTOATEIbHOI padoThI CTYIEHTOB

Bomnpoce! 111 caMOCTOATEILHOTO U3yUeHUs (3a1aHusl)

Bcero
JacoB

Y4yeOHO-
MeTOANYecCKoe
odecrmeyeHue

1

3

Pazgen 1
BBenenue B MaTeMaTHYeCKUH aHAJIN3
JleicTBYsI HaJl KOMIUIEKCHBIMH YU CJIAMH.
Brruncnenune npenenon
HccnenoBanue HeNpepbIBHOCTH (PYHKIHIA
Beruucienne npou3BOAHBIX (DYHKIMH OHOH NepeMeHHOMI
JuddepenurpoBanne HEsIBHBIX U NapaMeTpUUECKU 3aaHHbIX QyHKuil. Jlora-
pudmmueckoe nuddepeHnrpoBanue.
ITpon3BoiHbIE BBICIINX MOPSIIKOB.

78
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Paznea 2

IIpuioxenne Npou3BOAHBIX (PYHKIIUMH OHOM NepeMeHHO

IIpaBuno Jlonurans.

HccnenoBanmne pyHKIMM U TOCTPOCHUS ee Tpaduka.

@DYHKIUM MHOTHX NepeMeHHbIX

[IpowusBoHas CI0KHON (YHKITHH.

JuddeperunpoBanme HeIBHOW (HYHKIIHH.

Haubonbiiee u HanMeHbllee 3Ha4eHUs PYHKIIUY B 3aMKHYTOM 0OJIACTH.

78
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Paznen 3

HeonpeaejieHHbIe HHTErPaJibl

WuTerpupoBanne TPUrOHOMETPUUYECKUX (PYHKIIUM.
WuTerpupoBanue HppaliiOHAIBHBIX (DYHKIIHIA.
OmnpenesieHHbIE HHTETPAJIbI

Heco6cTBeHHBIE MHTETPAIBI.

[IpunokeHne onpeneseHHOro HHTerpaia.

42
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Paznen 4

KpaTnbie uHTErpajinl

Bbruncnenue TpoHHOro MHTErpajia B LHMIMHIPUYECKUX U CHEPUUECKUX KOOp-
JUHaTax.

[IpunoxxeHus TpOMHOIO HHTETpaJIA.

Panbi

AOGCooTHas M YCIIOBHAsI CXOAMMOCTHU YHCIIOBBIX PS/IOB.

[TpunokeHus CTENEHHBIX PAIOB.

Paznoxenue B psang @ypbe QyHKIUI TPOU3BOIBHOTO MEPUOJIA.

[Tpencrasnenne Henepuoaudeckoi hyakun psagom Dypobe.
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PacueTHo-rpadmueckas padora - He IPeTyCMOTPEHA yYEOHBIM IJITAHOM

KypcoBas padora - He pelycMOTpeHa yu4eOHbIM [IaHOM

Oo0pa3oBaTre/ibHbIE TEXHOJIOTHHI

[Tpu u3yyeHNM AUCUUIUIMHBI «MaTeMaTHUYeCKU aHaIu3» HCIOIb3YIOTCS cliefyronue o0pa3oBa-




TEJbHbIE TEXHOJIOTUU:
- JeKuuu B opMaTe MyJIbTUMENNA;
- IJI0CcCapuil B 2JIEKTPOHHOM BapHaHTE;
- METOJIMYECKUE YKa3aHUs B JIEKTPOHHOM BapUaHTE 10 PA3JIMYHBIM pa3zesiaM MaTeMaTUKH.

@DoH/1 OLIEHOYHBIX CPEJACTB
@DOH/T OIICHOYHBIX CPEJCTB MO AUCIUILINHE 00SCIIEYNBACT MPOBEPKY OCBOCHMS TUTAHUPYEMBIX pe-
3yJIbTAaTOB OOy4eHHs (KOMIIETCHIIMH ¥ X MHAMUKATOPOB) MOCPEICTBOM MEPONPUITHI TEKYIIEro, pyoex-
HOI'o U HpOMC)KyTO‘-IHOFO KOHTpOJISI 110 JUCIIUITJIINHE.
CBs13b MEXKIY HOPMUPYEMBIMU KOMIETEHIIUAMHA U (pOpMaMU KOHTPOJISL KX OCBOCHHUSI IIPE/ICTABIIE-
Ha B ClIeJyIoMIed Tabmuie:

Ne | HammenoBanue konTponupye- | Koa m HauMeHOBaHHE MHIUKATO- HanmenoBanue
/1 MBIX pPa3esioB (TEMBbI) pa AOCTUKEHHUSI KOMIIETEHIUHI OLICHOYHOT'O CPEJICTBA
Bx0/1HOM KOHTPOJIb
1 | BxoaHoi KOHTPOJIb Bomnpocel BxogHOTO

KOHTPOJIA
ATTtectanus pas3iesoB, TEKYIIMI KOHTPOJIb YCIIEBAEMOCTH
1 | Pazpmen 1 3-0OIIK-1, Y-OIIK-1, B-OIIK-1 Kontponbnas padota 1
Tewmbr: 3-YKE-1, Y-YKE-1, B-YKE-1 KonTponbnas pabota 2
1. Beenenune B matemarnueckuii | 3-11K-2, V-IIK-2, B-IIK-2 Komnnoksuym 1
aHaIu3

2. Beruncnenue npou3BOIHBIX
(GYHKIIUU OJTHOU NEpeMEHHOMN

2 Paznen 2 3-0OIIK-1, Y-OIIK-1, B-OIIK-1 Kontponbnas padota 3
Temsr: 3-VKE-1, V-YKE-1, B-YKE-1 Homamnee 3aganue 1
3. [IpunoxeHne Npou3BOAHBIX 3-I1K-2, V-IIK-2, B-TIK-2 KonTponbnas pabora 4

(GYHKIIUM OJTHOU TIEpeMEHHOMN
4. OyHKIIMU MHOTHUX TIEPEMEHHBIX

3 Pazpgen 2 3-0OI1K-1, Y-OIIK-1, B-OIIK-1 Jlomamaee 3aganue 2
TeMsr: 3-YKE-1, V-YKE-1, B-YKE-1 Kontponbnas padota 5
1.Heomnpenenennsie unrerpanst | 3-11K-2, V-T1K-2, B-I1K-2 Komnnoksuym 2
2.0npeneneHHble HHTETpalbl

4 Paznen 4 3-OIIK-1 , V-OIIK-1, B-OIIK-1 | JlomamHee 3aganue 3
Tewmsr: 3-VKE-1, YV-YKE-1, B-YKE-1 KonTtponbHas pabota 6
1. KpaTHble uHTETpassl 3-I1K-2, V-IIK-2, B-TIK-2
2. Psner

IIpoMexxyTouHas arrectanus
1 | Ox3amen 1 3-OI1K-1, Y-OIIK-1, B-OIIK-1 Bormpocs! k 3k3ameny
3-YKE-1, V-YKE-1, B-YKE-1
3-11K-2, V-IIK-2 , B-TIK-2

2 | Dx3ameH 2 3-OIIK-1, Y-OIIK-1, B-OIIK-1 Bomnpock! k 3x3ameny
3-YKE-1, Y-VYKE-1, B-YKE-1
3-11K-2, V-TIK-2 , B-T1K-2

OneHouHOe CPeCTBO AJIsi BXOAHOTO KOHTPOJIS MPEACTABIISAIOT OO0 BOMPOCHI, KOTOPHIE 3a/1al0T-
Csl CTyJIEHTaM B YCTHOM (opme.

Bonpochl BXOAHOT0 KOHTPOJIsI
1. ®yHkHs, €€ 00J1acTh ONpeAeICHNs U 00JIaCTh 3HAYCHH.
2. OCHOBHBIE dJIEMEHTapHbIE (PYHKIIMH, UX CBONCTBA U IpaUKU.
3. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO.
4. ®opMynbl MPUBEACHUS, CIOXKEHHS, TBOHHOTO W TOJOBHHHOTO apryMEHTa TPUTOHOMETPHUYECKHUX



GyHKIHH.

5. Pemienue TpUroHOMETPUYECKUX YpaBHEHUM BUJA Sin X=a , cos Xx=a , tgx =a .
6. Onpenenenye Nporu3BOIHOM.

7. ®U3NYECKUN CMBICIT TPOU3BOIHOM.

8. 'eomeTpuuecKuil CMbICI TPOU3BOIHOM.

9. ®opMyJIBI COKPAIIEHHOTO YMHOKEHHS.

10. Paznoxenue KBaJpaTHOTO TpeXuieHa Ha JIMHEWHbIE MHOKUTEIH.

B kauecTBe OIIEHOUYHBIX CPEICTB aTTECTALMU Pa3/EJIOB, TEKYIIEr0 KOHTPOJSA YCIEBAEMOCTU HC-
MOJIb3YIOTCS KOHTPOJIbHBIE paOOThI, KOJUIOKBUYMBI, JOMAIIHHUE 3a/IaHUS.

KonrtponbHas pabora - cpencTBO MPOBEPKH YMEHHUN MPUMEHSTH MOJyYCHHbIC 3HAHUS JJIS perie-
HUS 3aj]a4 ONpEAENICHHOr0 TUMA 10 TeMe WM pazzaeny. [IpoBoautcs B xoae yueOHBIX (ayIUTOPHBIX) 3a-
HSATUH, IPOBOJUMBIX I10 PACIIHCAHUIO.

IIpumepHbIii BApHAHT KOHTPOJILHOM padorsl 1 (KP1)
Beruucnuth npenensl, He UCTob3ys npaBuiio Jlonurans:

L 2x% —9x + 10 - 7x3 + 4x 3 i 2x% —9x + 4
'xl—r>r21X2+3x—1O' 'x1—>r?ox3—3x+2' 'Xl—r’r‘I‘\/S—x—\/X—B'
4 i ( 2x )_4X - tg3x
Cxow\T+2x) x50 2X
IIpumepHbIii BApHAHT KOHTPOJILHOM padoTsl 2 (KP2)
Haiitu »':
1.y= Sin x 2.y = arctg(e?) 3.y= x%
.y_COSZX' Y= 9 13 A )
x =t° + 8t,
4, x —y +arctgy =0, 5'{y=t5—2t.

I[IpumepHbIii BApHAHT KOHTPOJILHOM padoTsl 3 (KP3)

1. Jana ¢pyHKIMS:
y = In(x? — 2x + 2).
Haiiru: 1.1. mpou3Boanyo QyHKIMH,
1.2. Touku 3kcTpeMyMa (QyHKIUH,
1.3. HauMeHbIlIee ¥ HanOobIIee 3HaYeHnst pyHKImK Ha otpeske [0,3].
2. Boruncnuts, ucnonb3ys npasuio Jlonurans:

21 i In(x +5) 22 1i X+ 5
e %13 L 3

IIpumepHBIii BADHAHT KOHTPOJILHOK padoTsl 4 (KP4)
1. Haifti yacTHbIe Mpou3BoIHbIE 1-T0 MOpsiaka QyHKITHI:

X 2 2
1.1. z = In—;, 1.2. z = x3 — 4x%y + 5y?,
ye
2. HaiiTu 4acTHBIE IPOM3BOAHBIE 2-T0 TOPAAKA (yHKIIHIA:
2

2.1 —lx— 2.2. z = x3 — 4x%y + 5y?
..z—nyg, L. Z =X Xy vy,

Haiiti HauGosblliee 1 HaMMEHbIIEe 3HAUYEHHUs (QYHKIMU B 3aMKHYTOM o0jgacTd D , OrpaHMYEHHOM 3a-
JAaHHBIMU JIMHUSMMHN:
z=3x+y—xy
D:y=x,y=4,x=0.



IIpumepHBIi BADHAHT KOHTPOJILHOM padoTsl S (KPS)

1. Haiitu unrerpasr:

34 Vx?2 —2x arctgxdx
1.1, | ————dx, 2. f—
Vx 1+ x?
(x + 18)dx
— x 7
3. f(x 1) e*dx, i — 12

2. BoluucnuTh onpeaeneHHbIi HHTErpall:

x
2
;X
IIpumepHBIii BADHAHT KOHTPOJILHOM padoTsl 6 (KP6)
1. UccnenoBaTh CXOUMOCTH PSIJIOB:

nnl - Z 10"n" L i 1
5 i+ D"’ LV
n:

2. HccnenosaTh Ha a6COJ'IIOTHy10 n yCJ'IOBHy'IO CXOI[I/IMOCTB 3HaKoqepeL[y10mHI71c51 pAaa:

- Z )n+1 - ® (_1)n+1
(m+ 13" 3n+4

Bonpocsl kotokBuyma 1 (Kiul)
1. Onpenenenne ¢pynkuuu. Onpenenenne QyHKIUN, 3aJaHHBIX HESIBHO U TAPAMETPUIECKH.
2. OcCHOBHbIE XapaKTEPUCTHUKU (YHKLUI: YeTHbIE M HEYEeTHble (YHKIMHU, MEPUOJUUECKUE (PYHKIUH,
MOHOTOHHBIE (PYHKIIUH, OTPAHUYCHHBIC (YHKIINH.
3. Croxnas ¢pyukuus. O6patHas QyHKIHUS.
4. OcHOBHbIE 3J€MEHTapHble (YHKIUU: CTENEHHAs, MOKa3aTelbHas, Jorapugmuueckas, TPUTOHOMET-
puueckue, o0paTHble TpUroHoMeTpudeckue. Mx rpaduku u oCHOBHbIE CBOMCTBA.
5. T'unepOosnueckue QyHKIMH, UX TPAPUKH.
6. Omnpenenenue npeaena GyHKIUU Mpu X — a .
7. OmnpeneneHusi OTHOCTOPOHHUX IMPENEIOB (PYHKIUU.
8. Teopema (CBs3b MEXy OTHOCTOPOHHUMH TIpeJIeIaMu U MpeesioM (YHKITUH).
9. Ompenenenue nmpenena GyHKIUU TPUA X —> +00 .
10. Omnpenenenue npezaena GyHKIUN P X —> —0 .
11. Onpenenenue npeaena GyHKIUN P X —> o0 .
12. BeckoneuHO OobIie U 6ECKOHEYHO Mallble () yHKITHH.
13. CsoiicTBa 6eckoHeUHO ManbIX (GyHKIMH (7 CBOUCTB).
14. CsoiictBa npenenos (7 CBONCTB).
15. IlepBblif 3aMevaTenbHbIN Mpeaesn (BBIBON).
16. Btopoii 3amMmeuaTeNbHbIN MpeIed.
17. CpaBHeHHE OECKOHEUHO MaJIbIX (DYHKITHIA.
18. DxBHBaJIeHTHBIC OECKOHEYHO MaJTble ()YHKITHH.
19. Teopema (CBOICTBO SKBUBAIEHTHBIX OECKOHEYHO MAIbIX (DYHKITUH).
20. Tabnuia SKBUBaJICHTHBIX OECKOHEYHO MaibIX (QyHKIHA. JJoK-Ba
21. OmpeneneHust HEMPEPHIBHON (HYHKIIMH.
22. Teopema (ApudmeTndecKkue ASWCTBUS HAJl HETPEPHIBHBIMU (DYHKIIASMHU ).
23. Teopema (HempepbIBHOCTD CII0KHOM (DYHKIIMN).
24. Teopema (HempepsiBHOCTE 00paTHOW (DYHKIINN).
25. HenpepbIBHOCTh HEKOTOPHIX OCHOBHBIX AJIEMEHTAPHBIX (QYHKIMH: Y = X , TOKa3aTeIbHON, TPUTOHO-

METPUYECKUX, JOrapuPMUUECKON, OOpATHBIX TPUTOHOMETPUIECKHUX.



26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.

Omnpenenenue TOYEK pa3pbiBa QyHKIHI.

Knaccudukanms Touek pa3poiBa ¢ yHKIIAN.

Anrebpanueckast popMa KOMIIEKCHOTO YHCIIA.

PaBHbIE KOMILJIEKCHBIE YUCIIA, B3AUMHO COIPSHKEHHbBIE KOMILJIEKCHBIE YUCIIA.
N300paskeHre KOMIUIEKCHOTO YHCIIA.

Monyib, apryMeHT KOMIUIEKCHOTO YHCIIa.

Tpuronomerpuueckas popma KOMIUIEKCHOTO YHCIA.

dopmyna Ditnepa, nokazarenabHas GopMa KOMIUIEKCHOTO YHCTIA.
CrnoxeHue, BBIYUTAaHUE, YMHOXKCHHE, 1€JICHUE KOMITJICKCHBIX YHCE.
Bo3sBenenue KOMIUIEKCHBIX YUCEIT B CTEECHb.

W3Bneuenne KOpHS KOMIUIEKCHOTO YHCIIA.

Onpenenenue NpoU3BOHOM.

I'eomeTpryeckuii CMbICIT IIPOU3BOAHOM.

DU3NYECKUI CMBICI TPOU3BOIHOM.

Teopema (Casi3p Mexay 1uHepeHIUPYEMOCTbIO U HETIPEPHIBHOCTHIO (DYHKITUH).
Teopema (CBolicTBa IPOU3BOIHBIX).

Teopema (ITpousBogHas CIOXKHON HYHKIINN).

Teopema (ITpousBogHast 0OpaTHOM PyHKIIMHN).

[Ipon3BoHas NOCTOSSHHON (PYHKIIMU (BBIBO).

Jlorapupmuueckoe mudepeHrpoBaHue.

HuddeperunpoBanue GpyHKINH, 3aJaHHON HESBHO.

Huddepenunupoanue GyHKINHU, 3aJaHHON TapaMeTPUUECKU.
[Tpon3BoHBIEC BBICIINX MOPAIKOB (PYHKIUH, 33JAHHOH SIBHO.

[Ipon3BoIHBIE BBHICIIUX MOPSAKOB (PYHKIIUU, 33 JaHHOW HESIBHO.
[Tpon3BoHBIEC BBICIIHX MOPSIKOB (PYHKITUH, 33 JAHHOH MapaMeTPUIECKU.
Onpenenenus quddepenunana GyHkun, quddepeHnnana He3aBUCUMOM TepEeMEHHOH.
I'eomeTpuueckuii cmbica nuddepenimana.

CsaoiictBa auddepeninana (BbIBOJIBI).

JuddepeHnnansl BbICIINX MOPSIIKOB.

Bonpocsl kosiokBuyma 2 (Kiu2)

1. Onpenenenus nepBooOpa3HOil (QYHKIMK W HEOMpeAeNeHHOro WHTerpana. ['eoMeTpruecKkuil CMBbICTT
HEOIpeeIEHHOr0 UHTEerpasa.

0

PR O©O~NOUAWN

16
17

1.
12.
13.
14.
15.

. OcHOBHBIE CBOICTBA HEOTPEAECIEHHOTO HHTErpaia (6 CBONCTB, TOK-Ba).
. Tabnuia uHTETpaoB (JJOK-Ba)
. MeTon 3aMeHBI IepeMEeHHOM /1JIs1 HEOIIpeIeTICHHOT'O HHTETpaa.

MeTo1 UHTErpUPOBAHUS 110 YACTSAM I HEONPEAEIEHHOr0 NHTErpaia (BbIBO).
OnpeneneHus palnoHaIbHBIX APoOe, MPaBUIBHBIX PALIMOHATIBHBIX APOOEH.

. Onpenenenue NpocTEHIINX pallMOHAIBHBIX ApOOeH.
. HTerpupoBaHue NpoCTeNHIINX palMoOHAIBHBIX TpOOei.
. Cxema MHTETPUPOBAHUS PalIMOHATBHBIX Ipo0ei olIero Buaa (mpumep).

Omnpenenenne onpeAeaIeHHOro HHTErpaia.

['eomeTpryecKuii CMBICH ONIPEACICHHOTO HHTETpaia (BBIBO).

OcHOBHBIE CBOWCTBA onpezeneHHoro nurerpana (11 cBoicTB, 10K-Ba).

Teopema (Dopmyna Herotona-Jleitoauia) (10k-Bo).

Boruncnenue onpeneneHHoro HHTerpajia METoJaMu 3aMEHBI.

Brruncnenue onpeaeneHHoro HHTerpana MeToA0M HHTETPUPOBAHUS IO YaCTSIM.
WHTerpupoBaHue YETHBIX U HEUETHBIX (PYHKIUI [0 CHMMETPUYHOMY OTPE3KY (BBIBOJ).
Onpenenenre U BEIYUCICHUE HECOOCTBEHHBIX HHTETPAJIOB.

18. Brluncnenue miIomaan KpUBOJIMHEHHON Tparenuy, orpaHUiueHHON KpUBOM, 3a1aHHON siBHO (3 city-
qas).
19. Beluucnenue miona M KpUBOJIMHEHHON TpaIeuy, OrpaHUYeHHON KPUBOM, 3aJaHHOI mapameTpuye-



CKH (ZIOK-BO).

20. OrmpeneneHne U BBIYUCIICHHE TUIOMIAAN KPUBOJIMHEWHOTO CEKTOpa (JI0K-BO).
21. BepruucieHue JUIMHBL IYyT'H KPUBOM, 33/1aHHON SIBHO (JIOK-BO).

22. BprnciieHHEe UTMHBI IyTH KPUBOM, 3aJaHHON MapaMeTPUIECKH (JI0K-BO).
23. BelunciieHue JTUHBI JyTH KPUBOU B MOJIIPHBIX KOOPAUHATAX (IOK-BO).

24. Beprunciienne oObeMa Tela 1Mo IIoMAAsaM MapajljieIbHbIX CEYeHUH (JIOK-BO).
25. Brruncnenue o0beMa Tea BpaieHus (J0K-BO).

ﬂOMaLHHee 3aIaHUC - CPCACTBO IIPOBCPKU yMeHI/Iﬁ IMPUMCHATH ITOJYUCHHBIC 3HAaHUS JISA pCHICHUSA 3a4a4
OIIPECACIICHHOI'O THUIIA 11O TEMC HUJIN pa3acily, IPpCAHAa3HaAYCHHOC JJI BBIIIOJHCHUSA JOMa.

IIpumepHblil BapuaHT qomamHero 3aganus 1 ([A31)
1. IIpoBecTtu uccnenoBanne GyHKIUU HA IKCTPEMYM
z=x3—y3—3x% -3y — 24x
2. IlpoBepuTs, yaosierBopser iu ynkius U(X,Y) 3a1aHHOMY ypaBHEHHIO

IIpumepHbIii BapuaHT qoMamHero 3aaanus 2 ([132)
BbIuuciuTh MHTErpasl:

1. jsin2 x dx, 2. jsin6xcos3 x dx,
3 f dx 4 j dx
"~ ) 2sinx —cosx’ "l —x—=1

IIpuMepHbIil BapuaHT qoMamHero 3aganus 3 (133)

1. I3MeHUTh NOPSAAOK UHTETPUPOBAHUS:

-3 V4-x2 0 2—V4—x2
[ ax[ reways [ ax[ 0 rwway
-2 0 -3 0

ff (54x2y? + 150x*y*)dxdy
D
D:x=1y=x3y=—/x

2. Beraucaurs:

Bonpockl BLIXOHOTO KOHTPOJIA (3K3aMeHa 1)
Teopema (Ponns) (mok-Bo). 'eomerpudeckuii cMbici Teopemsl (Poms).
Teopema (Komm) (10Kk-BO).
Teopema (JIarpanxka) (mox-Bo). 'eomerpudeckuii cMbici Teopemsl (Jlarpanika).
Teopema (ITpaBuio Jlonurans) (10k-BoO).
YpaBHeHHUs KacaTeJIbHOW U HOPMAJIA K KPUBOM.
Teopema (ITpr3Hak MOHOTOHHOCTH (QYHKIIHMH) (I0K-BO). ['eoMeTpruyecKuii CMBICIT TEOPEMBI.
Omnpenenenne TOYEK MaKCUMyMa, MUHUMYMa, 9KcTpeMmyMa (pyHKiuu. I'eomerprueckuil BUI.
Teopema (Heob6xomumoe ycinoBue 3xcTpemyma GyHKIHH) (TOK-BO). ['eoMeTprUIeCcKuii CMBICIT Teope-
MBI.
9. OmnpeneneHne CTallMOHAPHON TOYKH, KPUTHYECKON TOUKH 1-TO poja.
10. Teopema-1 ([locTtaTouHoe ycrnoBHe SKCTpeMyMa QYHKLUH) (TOK-BO).
11. Teopema-2 (JlocTatouHoe yciaoBue 3kcTpemyma GyHKIun) (06e3 10K-Ba).
12. HauOonpliee 1 HauMeHblee 3HaYeHUs (YHKIIMU Ha OTPE3Ke.
13. OmpeneneHus BHITYKIOTO BBEPX M BBITYKIOro BHU3 rpaduka GyHKmm, Touku nepernda. ['eomerpu-
YECKUU BUJ.
14. Teopema (Kpurepuii HanpaBiieHUs BBITYKIOCTH) (JI0K-BO).
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15. Teopema (HeoOxonumoe yciioBrue TOYKU Niepernoda) (I0K-BO).

16. Onpenenenre KpUTUUECKON TOUYKHU 2-TO poJa.

17. Teopema (locTaTouHoe ycIOBHE TOUKH repernda) (10K-Bo).

18. AcumnToTsl rpaduka GyHKIMH: BEpTUKAIbHbIE, TOPU30HTATIbHBIC, HAKIIOHHBIE.
19. Cxema uccnenoBanus (GyHKIIUU U TIOCTPOSHUS ee rpaduka.

20. Onpenenenust GyHKIUN 2-X IEPEMEHHBIX, 3-X IEPEMEHHBIX U I IEPEMCHHBIX.

21. OnpeneneHus ¥ reOMETPUYECKU BU O -OKpecTHOCTel. OnpeeneHus npeaenos GyHKIui 2-x me-
PEMEHHBIX, 3-X MIEPEMEHHBIX U 71 IEPEMEHHBIX.

22. 'eoMeTpHUECKH CMBICI TIpeniena PyHKIUU 2-X TepeMEHHBIX.

23. HenpepbIBHOCTh (PYHKIIMM MHOTUX NEpEeMEHHBIX. TOUKH pa3pbIBa.

24. YactHble npupalleHus, MoaHoe npupaiieHne GyHKIUHN 2-X IePEeMEHHBIX.

25. OnpeneneHust YaCTHBIX MPOU3BOAHBIX |-ro mopsiika GyHKINUU 2-X TEpEMEHHBIX.

26. 'eomeTprueckast UHTEPIPETAIUS YaCTHBIX TPOU3BOAHBIX PYHKIIMU 2-X IEPEMEHHBIX.

27. OnpeneneHust YaCTHBIX MPOU3BOIHBIX BBICHIMX MOPSIKOB (YHKIIMH MHOTUX MTEPEMEHHBIX.

28. Omnpenenenue cMemanHoi mpousBoaHon. Teopema (IlIBapiia) (6e3 nok-Ba).

29. Iuddepennman pyHKIUH 2-X IEPEMEHHBIX (BBIBO).

30. Juddepenipansl BbICIIIX TOPAIKOB GYHKIIUHN 2-X TEPEMEHHBIX.

31. OnpeneneHust ¥ MPOU3BOIHBIC CIOKHBIX (DYHKIMI MHOTHX TIEpEMEHHBIX (3 BHIA).

32. IlpousBoanas HesisHO# pyHkuuu F(X, y)=0 (BbiBOM).

33. IIpousBoanas HesiBHOM ynkuuu F(X, y, 2)=0.

34. OnpeneneHusi TOYEK MaKCUMyMa, MUHUMYMa, SKCTpeMyMa (QYHKIIUU 2-X TIEPEMEHHBIX.

35. Teopema (HeoOxoammoe yciaoBre SKCTpeMyMa) (JIOK-BO).

36. Teopema ([locTaTroyHoe yCIOBHE SKCTPEMYMa).

37. Hauboupiiee u HanMeHbllee 3HAYCHNUS (QYHKIIHH.

Bonpochbl BLIXOIHOT0 KOHTPOJIs (3K3aMeHa 2)
Omnpenesnenue 1BOMHOIO MHTErpaa.
I'eomeTpruecknii CMbICT ABOMHOTO MHTETpAA.
OcHOBHbIE CBOMCTBA JBOMHOTO MHTErpaa.
Brrauciienue qBOMHOTO WHTETpajia B MPSIMOYTOJIBHBIX KOOPAWHATAX.
Beruuciienue JBOMHOr0 HHTETpaja B MOJSPHBIX KOOPIUHATAX.
[IpunosxeHne IBOMHOTO MHTETpaa.
Omnpenenenne TPOMHOTO HHTETpaIA.
OcCHOBHBIE CBOMCTBa TPOHHOT'O HHTErpaa.
Brruuciienue TpoHHOTO MHTETpasia B IPSMOYTOJIEHBIX KOOPIMHATAX.
0. Brluncnenue TpoitHOro MHTErpaia B HMIMHIPUYECKUX KOOPIUHATAX.
Boruncnenue TpoiiHOro UHTErpaia B ChepuyeCcKuX KOOpAUHATaX.
12. TIpunoxeHue TPOMHOTO HHTETpaIA.
13. OmnpeneneHust YUCIOBOTO Psfa, N-il YACTUYHON CYMMBI psifa, CyMMBbI psiga. [IoHSATHE CXOIUMOCTH
psna.
14. CsoiicTBa psIOB.
15. Teopema (HeoOxonumelii npusHak cxogumoctu psiaa). Caencrue (/[loctaTounslii mpu3Hak pacxo-
JTUMOCTH PsIJia).
16. OmnpezneneHust rapMOHUYECKOTO psiia B 000OIIEHHOT0 FApMOHUYECKOTO Psijla, CXOJUMOCTh ITHX ps-
TI0B.
17. Onpenenenue psjia reOMETPUYECKON MPOTPECCHH, €r0 CXOTUMOCTb.
18. JloctaTtouHble PU3HAKKA CXOJIUMOCTH 3HAKOITOJIOKUTEIBHBIX PSIIOB:
1. a) [Ipusnaku cpaBHenus, 0) [Ipusnak /lanambepa, B) Pagukansueiii npuznak Komwu, r) UaTerpans-
HbII npusHak Komm.
19. Onpenenenus 3akodyepenyOMUXCcs U 3HAKOTIEPEMEHBIX PSI0B.
20. MpwusHak JleiOHUIIA CXOAMMOCTH 3HAKOUEPEIYIOIIIXCS PSIOB.
21. OOmuit 10CTaTOYHBIN MPU3HAK CXOJUMOCTH 3HAKOIIEPEMEHHBIX PSJIOB.
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22. Tlonsatue abCONIOTHON U YCIOBHOM CXOIMMOCTH 3HAKOTIEPEMEHHBIX PSIOB.
23. Ompenenenue GyHKIIMOHATBHOTO psiga. O6JacTh CXOMUMOCTH (DYHKIIMOHATIBLHOTO Psijia.

24. OmpeneneHue CTEIIEHHBIX PAIOB MO CTETIEHSIM IIEPEMEHHON X U 0 CTETeHSIM Pa3HOCTH (X-a).
25. Teopema (AGens). CnencrBue.
26. OmpeneneHue paguyca CXOIUMOCTH U HHTEPBAJIa CXOJUMOCTH CTETIEHHOTO PsJIa.
27. CBoiiCTBa CTENIEHHBIX PSIOB.
28. ®opmyIbl sl OTBICKAHUS Paauyca U MHTEpBaia CXOJAUMOCTH CTEIIEHHOTO Psija.
29. Muorounen Teiinopa (BbIBOM).
30. ®opmymna Teinopa, ocrarounsiii wieH B popme Jlarpamxka. Psaer Teiinopa m MakiiopeHa.

31. Teopewmsl (2) 0 CXOAMMOCTH IMOCTPOCHHOTO psifa Teiopa (umm MakiiopeHa) K 3a7aHHON (PyHKITUH.

32. PaznoxeHue HEKOTOPBIX dJIeMEHTapHbIX pyHKIUN B psix MakiopeHa.

HIkanbl oleHKH 00pa30BaTeJIbLHBIX JOCTHXKEHH I

- IIP1 OTBETE HEJOCTATOYHO NMPABUIIbHBIE
(hopMyIIHPOBKH,

- HapylleHHe I[OCIeI0BaTeIbHOCTH B
W3JI0KEHUU TIPOTPAMMHOTO MaTepHara.

Kon Bun Kpurepun bannet Makcu-
OLICHOYHOT'O MaJIbHbIN
CpeacTBa Oas1 - Mu-
HUMaJIbHBII
Oamn
Koutponbhast | BeimonHneHo npaBuibHO 3—5 3a1aHuit 2 fanna 3a
KP1- pabora 1 - 1 3amanue 6-10
KP5 KonTponbHas | BeimonHeHo npaBuibHO 0—2 3a1aHuii 0
pabora 5
KP6 KonTposnbhas | BeinmosHeHo npaBuibHO 3—5 3agaHuii 3 Oaya 3a
pabora 6 1 3ajanue 9-15
Brinonneno npaBuiabHo 02 3agaHuii 0
31 Jomamnee | Brimonneno npasmibHOo 60% u Oosee 5 6aioB 3a
3aganue 1 1 3amanue 6-10
Brimonaeno npasmibHO MeHee 60% 0
132 Homamnee | Brimonneno npasmibHO 60% 1 Oosee 2,5 6amna 3a
3agaHue 2 1 3amanue 6-10
Brimonaeno npasmwibHO MeHee 60% 0
133 Homammaee | Beimonmueno nmpasunbHo 60% 1 Gonee 7,5 6amnoB 3a
3a1aHue 3 1 3ajanue 9-15
Beinosineno npasuibHO MeHee 60% 0
Knl- KomnokBu- | - miyOokoe M MPOYHOE YCBOEHHE MpO- 18-20
Kn2 yml- IrpaMMHOTr0 MaTepHaia, OaoB
KomnnokBuym | - momnHbIe, MOCieqoBaTeNbHbIE, TPAMOT-
2 HBIE ¥ JIOTHYECKH U3JIaraéMble OTBETHI,
- cBOOOJIHO CIPABIAOIINECS C TOCTaB-
JICHHBIMU 33Jla4yaMu, 3HaHUS MaTepuaa.
- 3HaHHE NIPOrPaMMHOI0 MaTepuana, 15-18
- TpPaMOTHOE W3JIOXKEHHe, 0e3 cyIe- O6aytoB
CTBEHHBIX HETOYHOCTEH B OTBETE Ha BO-
poc,
- MpaBWIbHOE MPHUMEHEHUE TeopeThye-
CKHX 3HAHHH. 12-20
- YCBOGHHME OCHOBHOT'O MaTepuana, 12-14
- IPU OTBETE JOMYCKAIOTCS HETOYHOCTH, 6asoB




- He3HaHHE MTPOrPaMMHOTO MaTepHuaia, 0 GamtoB
- IIPY OTBETE BO3HUKAIOT OLTHOKH.
21- Ok3ameH 1 — | - rmy0oKoe M MpOYHOE YCBOEHHE IPO- 26 — 30
32 OK3aMeH 2 | rpaMMHOI'0 MaTepuana, 6amioB
- TIOJIHBIE, IOCIIEI0BaTEeIbHBIC, TPAMOT-
HBIC ¥ JIOTHYECKHU M3JIaraeéMble OTBETHI,

- CBOOOJIHO CIPABJISIFOIIMECS C TOCTaB-
JICHHBIMH 33Jla4yaMH, 3HaHHsI MaTepuaa.

- 3HaHHE MTPOTPAMMHOTO MaTepHaa, 22 -25
- TpaMOTHOE WU3JIOXKeHue, 0e3 cyile- OaioB
CTBCHHBIX HETOYHOCTEH B OTBETE HA BO-

poc,

18-30
- MPaBUJIbHOE NPUMEHEHUE TeopeTHye-

CKUX 3HAHWIL.

- YCBOGHHE OCHOBHOTO MaTepHaia, 18-21
- IIPH OTBETE JIOIYCKAIOTCSI HETOYHOCTH, 6amioB
- IPH OTBETE HEJIOCTATOYHO MPABUIIbHBIC
(OpMYITHPOBKH,

- HapylleHHe I0CIel0BaTeIbHOCTH B
M3JI0’KEHUU IPOrPaMMHOTr0 MaTepuara.

- He3HaHHe [IPOrpaMMHOI0 MaTepuaila, 0 6amnoB
- IPY OTBETE BO3HUKAIOT OLIMOKHU.

HToroBasi onieHKa MpecTaBisieT co0oil CyMMy 0ayuioB, 3apab0TaHHBIX CTYIEHTOM IIPH BBITIOJTHEHUH
3aJJaHUi B paMKax TEKYIIEro U MPOMEXYTOYHOTO KOHTPOJIsl M BhICTaBIIsAETCS B cOOTBeTCTBUU ¢ [lomoxke-
HUEM O KPEAUTHO-MOYJBHON CUCTEME IO CICAYIONIEH IIKaJIe:

Cymma OannnoB Ortenka 1o 4-x 6aabHOH O1enka
IIKase (ECTS)
90 - 100 5 (OTIM4YHO) A
85 -89 4 (xo B
75-84 pouto) C
70-74 D
65 — 69 3 (YROBIETBOPUTEIIBLHO)
60 — 64 E
0-59 2 (HeyI0BJIETBOPUTEIILHO) F

Y4uebHo-MeToAMUYECKOEe M HH(POPMALIMOHHOE 00ecieuyeHUe YUeOHOH TUCUMILTHHBI
OcHoBHast TuTeparypa
1. Canumos, P. b. MaTtemaruka st CTyJ€HTOB CTPOUTENbHBIX U TEXHUYECKUX CHEIMATIbHOCTEN:
yuebnoe mocobue / P. b. CanmumoB. — Canxrt-IletepOypr: Jlanp, 2018. — 364 c. Pexxum nocryma:
https://e.lanbook.com/reader/book/107956/#8
2. 1. Tep-Kpukopos, A. M. Kypc marematnueckoro ananusza yueOHoe mocobue / A. M. Tep-
Kpuxopos, M. U. llabyann. — 8-e u3a. — Mocksa Jlaboparopus 3Hanu#, 2020. — 675 c. Pexum no-
crymna: https://e.lanbook.com/reader/book/152036/#1
JlononHuTENpHAS IUTEPATYypa
3. bepman, I'. H. COopHUK 3a7au 110 Kypcy MaTeMaTU4ecKoro aHaimsa: yueoHoe rmocodue / I'. H.
bepman. — 9-¢ wm3nm., crep. — Cankr-Ilerepoypr: Jlams, 2020. — 492 c¢. Pexum pgocryma:
https://e.lanbook.com/reader/book/126705/#9
4. Bopo6GneBa, E. B. Maremaruka. OnopHble KOHCIIEKTHI U IPAKTUYECKUE 3aHATHS ISl CTYJCHTOB
MH)KEHEPHBIX CIIeUaIbHOCTEH: yueOHoe nocobue ais By30B / E. B. Bopo6seBa, E. H. Ctpatunarosa. —
Cankr-IlerepOypr: Jlans, 2021. — 164 c¢. Pexxum noctymna: https://e.lanbook.com/reader/book/156393/#1
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[TporpammHuoe obecrieueHre u UHTEpHET-peCypChl
[Iponecc peanmzanmu 00pa3oBaTEIBLHON MPOrpaMMbl B COOTBETCTBUU ¢ Tpeboanusimu OC BO
obecrniedyeH He0OXOJUMBIM KOMIUIEKTOM JIMIICH3MOHHOTO TIPOTPAaMMHOTO 00€CIICUCHHSI.

MaTtepuaabHO-TeXHHYECKOE o0ecnievyeHne y4eOHoH TUCHUTLIHHBI

JICKIIMOHHBIE 3aHATHS MPOBOAATCS B CICHUATM3UPOBAHHBIX AYJIUTOPUSIX, OCHANICHHBIX MYJIbTH-
MEUIHBIM 000pYIOBAaHUEM.

[TpakTHYeckre 3aHATUS MPOBOJATCS B YYCOHOH ayIUTOPHH, MPEeIHA3HAYCHHOW JIJIS MTPOBEICHUS
3aHSATHN JICKIIMOHHOTO ¥ CEMHHAPCKOTO THIIA, TPYIMIOBBIX U WHANBUIYAIBHBIX KOHCYJIbTAlUNA. AYIUTO-
pHsl OCHaIleHa HEOOXOIUMBIM 00OpYyI0BaHHEM (IIPOCKTOPOM, JTIOCKOM, KOMITBFOTEPOM) JIJIsl ITPOBEICHUS
3aHSTHIA C TIOMOIIBIO MPE3CHTAIUH.

Y4eOHo-MeToAMYeCKIe PEKOMEHIAIUH IJIA CTY/IeHTOB

1. Ykazanus aJisi npOoCayIIMBaHUs JEKIMI

[Tepen HagaioM 3aHATHN BHUMATEIHHO 03HAKOMUTHCS C YUCOHBIM IIJIAHOM MPOBEICHUS JIEKIUN U
CIIMCKOM PEKOMEHIOBAaHHOM JINTEPATYypPHI.

[lepen nmocemienueM oYepeIHON JIEKIIMH OCBEKUTh B TAMSTH OCHOBHBIE KOHIIEIIIUU MTPOIACHHOTO
panee marepuaina. [loaroToBuTh npu HEOOXOAUMOCTH BOIIPOCHI MpenoaBaTento. He Hamo omnacaThces, 4To
BOIIPOCHI MOTYT OBITH TTPOCTHIMHU.

Ha nexiuu ocHOBHOE BHUMaHUeE CleIyeT YAenaTh He popMyjaaM U MaTeMaTHYeCKUM BBIKJIaIKaM,
a COJICP/KAHUIO U3YYaeMBbIX BOIIPOCOB, OMPEACIICHUSM U MIOCTAHOBKAM 33]1a4.

B nmporecce n3yyeHus JEKIIMOHHOTO Kypca He0OX0IMMO MO0 BO3MOYKHOCTH YacTO BO3BpAIIAThCs K
OCHOBHBIM TIOHSTHSIM M METOJIaM PEIICHUs 3a/1a4 (3/1eCh BO3MOXCH BHIOOPOYHBIN KOHTPOJIh 3HAHUH CTY-
JICHTORB).

KenaTenbHO MCIONB30BATh KOHCIEKTHI JICKIIUH, B KOTOPBIX MCIOIB3YyeTCs MPUHSTAs IIPerno/jaBa-
TeJeM cucTeMa 0003HauYeHUH.

Jis Goitee moApoOHOTO U3YUCHHUS Kypca ClIeyeT paboTaTh C PEKOMEHIOBAaHHBIMHU JTUTSPATYPHBI-
MU UCTOYHUKAMHU U BHOBb MOSABIISIFOUIUMUCS UCTOUHUKAMU.

2. YKazaHus A y9acTHsl B IPAKTUYECKUX 3aAHITHIX

[lepen mocemieHneM MPaKTHUECKOTO 3aHATUS YSCHUTh TEMY M CAMOCTOSITEIbHO MU3YYHUTh CBSI3aH-
HBIE C HEW MOHATHS M METOJIbI PEIICHUS 3a]1a4.

[lepen pemieHneM 3a1a4 aKTUBHO y4acTBOBATh B OOCYXKJIEHUU C IMperojaBaTelieM OCHOBHBIX MO-
HSTHUH, CBSI3aHHBIX C TEMOW MPAKTUYECKOTO 3aHATHS.

B nporiecce penienus 3a1a4 BECTH IUCKYCCHUIO C MPENOAABATENEM O MPAaBUIBHOCTU MTPUMEHEHUS
METO/IOB MX PEIICHHUS.

[To BO3MOKHOCTH CaMOCTOSITENIBHO IOBOJAUTH PEIICHHE MPEIaraéMbIX 3a/1a4 10 OKOHYATEIbHOIO
UTOTA.

B xoHIIe TpakTHYECKOro 3aHATHS MPU HEOOXOAUMOCTH BBISICHUTH Y MIperojaBaTelis HesICHbIE BO-
MIPOCHI.

OcHOBHBIE pe3yIbTaThl BHITOJIHEHUS Pa00OTHl HEOOXOAMMO pacIevyarars.

3.YkazaHus sl BRITTIOJTHEHUS] CAMOCTOSITEIIHHON paboThI

[TonyuuTs y mpenojaBaresns 3aJaHUE U CIUCOK PEKOMEHJIOBAHHOW nuTeparypsl. M3ydyenue teo-
PETUYECKUX BOIPOCOB CIIEAYeT MPOBOJUTH MO BO3MOXXHOCTH CaMOCTOSITEIPHO, HO TIPH 3aTPyIHEHUSX
oOpataThCs K IPernoaaBaTerio.

[ToAroToBUTH MUCEMEHHBIN OTYET O MPOJICITAHHON padoTe.

[Tpu BeIMONHEHUN (DPOHTANBHBIX 3aJaHUI 1O YCMOTPEHHUIO MpenojaBaTens paboTa MOKET OBITh
orieHeHa 0€3 MMCHMEHHOTO OTYETa Ha OCHOBE OTBETOB HA KOHTPOJBHBIE BOMPOCHI, TIPH YCIOBUU aKTHB-
HOM caMOCTOSTETbHON PaOOTHI.

[ToaroToBUTH OTBETHI HA KOHTPOJIHHBIE BOIIPOCHI.

MeToanyeckne peKOMeHIallUM JJIA NpernojaaBaresei
1. Ykazanus asis npoBeACHUS JIEKIUN



Ha mepBoii BBOJIHOM JIEKIIMH cIeNaTh 00muii 0030p coaepKaHusl Kypca U OTMETHTHh HOBBIE METOJIbI
Y TIOJIXO/IbI K PEIICHUIO 33/1a4, pacCMaTpUBAaEMbIX B Kypce, JOBECTH JI0 CTYI€HTOB TpeOOBaHUs Kadeapsl,
OTBETUTH Ha BOIIPOCHI.

[Ipu noAroToBKe K JEKIHMOHHBIM 3aHATHAM HEOOXOIMMO IIPOAYMATh IIJIaH €ro NMPOBEJEHU, COAEp-
JKaHHE BCTYIUTEIbHON, OCHOBHOM UM 3aKJIIOUUTENIbHOM 4acTH JIEKIUU, O3HAKOMHUTHCS C HOBUHKaMH y4eo-
HOW M METOINYECKOH JIUTepaTypsl, MyOINKALUAMU IEPUOJANYECKON NIeUaTH MO TeME JIEKIIMOHHOTO 3aH si-
TUSA. YTOUYHUTH IUIAH IIPOBEAECHUS IIPAKTUUECKOIO 3aHATHUS MO TeMe JieKIuu. Ilepen u3noxeHueMm TeKy-
IIEro JEKIMOHHOIO MaTepuajla HAIOMHUTh 00 OCHOBHBIX UTOTraX, JOCTUTHYTHIX HA MPEAbIAYIIUX JIEKIH-
ax. C 3TOH LIEJbIO 33/1aTh HECKOJIBKO BOIIPOCOB ayIUTOPUU U OCYILIECTBUTH BHIOOPOUHBIM KOHTPOJIb 3HA-
HUS CTYICHTOB.

B XoJe eKIMOHHOTO 3aHATHS MPENoiaBaTeNb JODKEH Ha3BaTh TeMy, yueOHbIE BOIPOCHI, O3HA-
KOMUTB CTYJIEHTOB C IIEPEYHEM OCHOBHOM U JONOJIHUTEIBHON JTUTEPATYpPBI 110 TeME 3aHATHs. PackpbiBas
cojiepKaHue yueOHBIX BOIPOCOB, aKIIEHTHPOBATH BHUMAHHUE CTYIEHTOB Ha OCHOBHBIX KAaTErOpHUsX, sIBJIE-
HUSX U IIpoleccax, 0COOEHHOCTAX MX HpPOTEeKaHUsA. PacKkpblBaTh CYIHOCTb M COJEpYKaHHME Pa3IMYHBIX
TOYEK 3PEHHUS M HAYYHBIX MMOJX00B K OOBSICHEHUIO T€X UM WHBIX SBJICHHI U MPOLIECCOB.

Crnenyer apryMeHTUpOBaHO OOOCHOBaTb COOCTBEHHYIO IMO3UIMIO IO CIIOPHBIM TEOPETUYECKUM
Bonpocam. [IpuBoauTts npumepsl. 3aaBaTh IO XOAY U3JI0KEHUS JIEKIIMOHHOTO MaTepuaia puTOpUIECKHe
BOIPOCHI ¥ CAaMOMY JlaBaTh HAa HUX OTBET. DTO CIIOCOOCTBYET aKTUBU3AL[MH MBICIUTEIbHOMN 1€ TEIbHOCTH
CTYJCHTOB, IOBBIIIEHUIO UX BHUMaHUS U MHTEpeca K MaTepuaiy JIEKIHH, ee cojepxanuto. [Ipenonasa-
TeNb JOJDKEH PYKOBOJIUTH PabOTOM CTYAEHTOB IO KOHCIIEKTHPOBAHHIO JIEKIIMOHHOIO Marepuana, moj-
YEepKUBaTh HEOOXOAUMOCTh OTPAKEHUS B KOHCIIEKTaX OCHOBHBIX IMOJIOKEHHHA H3y4aeMOU TeMbI, 0c000
BbLJIEJIAsA, KaTeropuanbHblil annapar. B 3akiaounTesbHOM yacTu JeKIMHU HE00X0AUMO chopMyIupoBaTh
o0IIre BBIBOJBI 110 TEME, PACKPHIBAIOIINE COAEP)KaHUE BCEX BOIPOCOB, NOCTABICHHBIX B JeKIHH. O0b-
SBUTH IJIaH OYEPEIHOIO MPAKTUYECKOTO 3aHITHs, AaTh KPAaTKHE PEKOMEHIALMH 110 MTOATOTOBKE CTYIEH-
TOB K MPaKTUYECKOMY 3aHATHIO. OnpenenuTb MECTO U BPEMsI KOHCYJIbTAllMM CTYACHTaM, MOKEIaBIIMM
BBICTYNIUTH C JJOKJIQJIaMU U pedepaTaMu.

Ha nocnegneit nekuuu ynenuTh Bpems Il 0030pa HanOoJiee BaXKHBIX IMOJIOKEHUM, paCCMOTPEH-
HBIX B Kypce.

2. Yka3zaHus 1715 NpOBEACHUS IPAKTUUECKUX 3aHITUH

YeTko 0003HAYUTH TEMY NPAKTHUECKOTO 3aHATHS.

OO6cyauTh OCHOBHBIE MOHATHUS, CBSI3aHHBIE C TEMOU 3aHSITHSL.

B npornecce pemenns 3aga4 BECTH TUCKYCCHIO CO CTYACHTAMH O IIPABHIIBHOCTH NMPUMEHEHHUS TEO-
PETUYECKUX 3HAHUM.

OTMeyath CTYACHTOB, HanOoJIee aKTUBHO YYaCTBYIOLIUX B PEIICHUH 3a/1a4 U IUCKYCCHUSX.

B KOHIIe TpaKTHUUECKOT0 3aHATHUS 33J1aTh AYAUTOPUH HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3.YKka3zaHus 10 KOHTPOJIIO CAMOCTOSITENIbHOW PabOThI CTYACHTOB

[To ycMmoTpeHuto mpenogaBartess 3a/laHie Ha CaMOCTOSITENIbHYIO paboTy MOXKET ObITh MHIUBUIY-
aJIbHBIM WJIN (POHTATBHBIM.

[Ipy ucnonp30BaHMM MHIUBUAYAIbHBIX 3aJaHUl TpeOOBaThb OT CTYJEHTA MUCbMEHHBIH OTYET O
pojieTIaHHo paborTe.

[Ipn npuMeHeHnn (PpPOHTATBHBIX 3aJlaHUI BECTH KOJUIEKTHBHBIE OOCYKIIEHHUS CO CTyJIEHTaMH OC-
HOBHBIX TEOPETUYECKUX MTOJIOKEHUH.

C 1enplo0 KOHTPOJIS KauecTBa BBIMOJHEHHS] CaMOCTOSITENIbHON paboThl TpeOoBaTh MHAUBHYalb-
HbIE OTYETHI (JOMYCTUMO BMECTO NMHCbMEHHOI'O OTUYETAa MPUMEHATh WHANBUyAJIbHBIE KOHTPOJIbHBIE BO-
MIPOCHI).



ITporpamma cocraBnena B cooTBeTcTBuH ¢ TpeboBanusmu OC HUAY MUOU u yueOHBIM MI1aHOM
OCHOBHOM 00pa30BaTEIbHOM MporpaMmMbl 1o creruanbHocTu 14.05.02 ATOMHBIE CTaHIMH: TTPOSKTHPO-
BaHUE, KCIUTyaTallusl U UHKUHUPUHT

Pabouyro mporpaMMmy coCTaBWII TIOIEHT 2:,;1____ bapanosckas JI.B.

Penensent, npodeccop [////)k - Yepuosa H.M.

[Iporpamma ono6pena Ha 3acenanun Y MKC 14.05.02 ATomHBIC CTaHIIMU: MPOCKTHUPOBAHUE, DKC-
rryaTanus U UHKUHUpUHT oT 04.07.2023 roga, mporokost Neb.

[Ipencenatens yaeOHO-METOAMYECKOW KOMHCCUU Mareppamos P. A.




