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]_le.]'lb OCBOCHUA JUCHUIIJIMHBI

Lenap mpenogaBaHusi IMCUMIVIMHBL: MPUOOpPETEHHUE CTYACHTaMHU HEOOXOJUMOW MaTeMmaTuye-
CKOH KyJbTYpHI U 3HaHUH AJIS1 UCIIOJIB30BAHUS UX MO CBOEH CEMAIbHOCTH.

3agaum u3yyeHus: JMCUMILUIMHBI: B PE3YJIbTaTe U3YUYCHHS Kypca CTYACHT JOHKEH YMETh PEllaTh
Ha0Op CTaHJAPTHBIX 3aJa4, OPUCHTUPOBATHCS B MaTEMATHUECKOHN JINTEPAType, OTHOCSIIEHCS K €ro CIie-
[IUATBHOCTH, OLIEHWBATh MH()OPMAIIHIO, TNIAHUPOBATH U OCYIIECTBIISITh CBOKO JACSITEIHLHOCTh C YIETOM pe-
3yJlbTAaTOB 3TOTr0 aHAJIN3A.

JucnuriauHa u3ydaeTcs B COOTBETCTBUU C MpodecCHoHabHBIM cTaHmapToMm: «24.078. Cnemnua-
JUCT-UCCIEeI0OBATENb B 00JIACTH SIEPHO-IHEPIeTUUECKUX TEXHOIOTUII.

Mecto nucunmiuasbl B ctpykrype OOII BO

Pabouas nporpamMmMa ocBoeHUsl y4eOHON NUCHUILIMHBI «MaTeMaTHYecKHil aHallu3» COCTaBJIeHa B
COOTBETCTBUM ¢ TpeboBaHUsAMH OOpa30BaTEIbHOIO CTaHAAPTA BHICIIETO 0Opa30BaHMsI, CAMOCTOSATEIIBHO
ycranaBinuaemoro HUAY MUDU.

JlucuumuinHe mpeamecTByeT odmeMareMaTuieckasl MoAr0ToBKa B 00beMe cpeiHel 001ieoopaso-
BaTEJIbHOW MIKOJIBI MITH KOJUIE/KA.

YcBoeHue JaHHOM AUCIUIUIMHBI KaK MPEIIIeCTBYIONIeH HEOOX0IMMO TPH U3YUEHHH CIIEAYIOIINX
IMCUUIUIAH: OOBIKHOBEHHBIE AU depeHnnanbabie ypaBHEHUs, TEOPUS BEPOATHOCTEH W MaTeMaThyecKast
CTaTUCTHKA, TeOpHUsl GYHKIMN KOMIUIEKCHOTO IEPEMEHHOI0, BEKTOPHBIA U TEH30pHbIN aHanu3, nudde-
pEeHLIMANbHbIE U MHTErpaJIbHble YPABHEHUS, ypaBHEHHsI MaTeMaTH4eCKO pu3uku u ap.

O06o0011eHHbIE TPYIOBbIE (PYHKLINHU, KOTOPBIE CMOKET MOJIHOCTHIO MJIM YACTUYHO MPOJIEMOHCTPHU-

pOBaTh CTYEHT IIPH OCBOEHUH JAHHOMN JUCIMITIIMHBIL:
— B COOTBETCTBUH C MPO(ECcCHOHATBHBIM cTaHaapToM «24.078. CrnennanucT-uccieoBaTeNb B 00JIacTH
SAEPHO-PHEPTeTUUECKUX TexHonorui»: B/02.7. OO0oOmeHne pe3ynbTaToB, NPOBOIUMBIX HAyYHO-
MCCIIEIOBATEIILCKUX M OINBITHO-KOHCTPYKTOPCKHUX padoT C IENbI0 BBIPAOOTKH TPEAIOKEHHIA 110 pa3pa-
0OTKE HOBBIX M YCOBEPIICHCTBOBAHUIO ACHCTBYIONIUX SACPHO-IHEPTETUIECKUX TEXHOIOTHIA.

Komnerenuuu od0yuyawinerocs, popmupyemMbie B pe3yJbTaTe 0CBOCHHUS JIUC-

IMIIJINHBbI
B mponecce 0OCBOCHUA JaHHOMN JUCIUILIAHBI Y CTYACHTA (bOpMHPYIOTCH CIIeaAYyOIue KOMIICTCH-

M
obmenpodeccuoHaIbHBIE
Kon kom- HaumenoBanue
WHanuKaTopsl JOCTIKEHHUS KOMIIETEHIHH
NEeTeHLUU KOMIIETEeHIINH
OIIK-1 Cnocoben ucnonb3oBath | 3-OIIK-1 3Harh: 6a30Bble 3aKOHBI €CTECTBEHHOHAYYHBIX
0a30Bble  3HAHUS  €CTe- | AUCLUIUIMH; OCHOBHBIE MaTeMaTHYECKUE 3aKOHBI; OCHOB-

CTBEHHOHAYYHbIX JHMCIIH-
IUVIMH B TNPOQeCcCHOHab-
HOM JEeSATEIbHOCTH, TpHU-
MCHATh METOABLI MaTeMa-
THYECKOI0 aHajau3a U MO-
JIETMPOBaHMs, TEOpPETUYE-
CKOrO M 3KCIEPUMEHTAJIb-
HOT'O MCCIIEJOBaHUS

Hble (U3UYECKHE SBICHUS, IPOIECCH, 3aKOHBI U TPAHUIIBI
WX TPUMEHUMOCTH; CYIIHOCTh OCHOBHBIX XWMHUYECKHX
3aKOHOB W SBJICHMII; METOJbl MaTEMaTHIECKOr0 MOJIEIIH-
pOBaHUA, TEOPETUUECKOrO0 M SKCHEPUMEHTAIBHOIO HC-
cIeI0BaHUS

V-OIIK-1 YmeTh: BBIABIATH €CTECTBEHHOHAYYHYIO CYIII-
HOCTh MpOOJIeM, BO3HUKAIOIIUX B XOJ€ MPOeCCHOHATh-
HOM JESTeNbHOCTH, MPUBJIEKATH ISl UX PELIEHUs COOT-
BETCTBYIOIINIA (PU3UKO-MaTeMaTUUECKHH anmapar
B-OIIK-1 Bnanerb: MareMaTHMuecKUM ammapaTroM s




pa3paboTKu MoOJENeil TPOIECCOB U SBICHUH, pPEIICHUS
MPAKTUYECKUX 3a/1a4 MpodeccHnoHaNbHON JesITeNbHOCTH;
HaBbIKAMHU HCIIOJIb30BAHUS OCHOBHBIX OOIIE(PUINIECKUX

3dKOHOB U IIPUHLUIIOB

YHUBEPCAJIbHBIC

VKE-1

Cnocoben HCIO0JIL30BATh
3HAaHUS  eCTECTBEHHOHAYY-
HBIX JIWCHUIUIAH, IpHMe-
HATHh MCTOAbI MaTCMaATHU4YC-
CKOr0 aHajli3a W MOJEIIHN-
POBaHUS, TCOPETUYECKOTO U
9KCIECPUMEHTAIBHOIO
CIE€IOBaHMS B IIOCTaBJICH-
HBIX 3a1a4ax

nuc-

3-YKE-1 3HaTh: OCHOBHBIE 3aKOHBl €CTECTBEHHOHAY4-
HBIX AUCLUIUIMH, METOJbl MAaTEMATUYECKOr0 aHaIu3a U
MOJEIIMPOBAHUS, TEOPETUYECKOr0 MU SKCHEPUMEHTAIIb-
HOT'O UCCIEA0BAHUS

V-VYKE-1 ymerb: UCIOJIb30BaTh MaTEMaTUYECKUE METO-
bl B TEXHUYECKHX MPUIIOKEHUSIX, PACCUUTHIBATh OC-
HOBHBIE UYHCJIOBBIE XapAKTEPUCTUKU CIyYalHBIX BEIU-
YUH, PeIIaTh OCHOBHBIE 33Ja4l MAaTEMAaTUUYECKON CTaTH-
CTUKU; PELIaTh TUIIOBBIE PACUETHBIC 3aaUU

B-YKE-1 BnaneTh: MeTogaMu MaTEMaTHYECKOIO aHAIU-
3a ¥ MOJEJNHMPOBAHUS; METOJAAMM PEIICHMS 3a/1a4 aHAJIU-
3a M pacueTa XapaKTEPUCTUK (PU3MYECKHX CHUCTEM, OC-
HOBHBIMU TIpHeMaMu OOpabOTKU 3KCIEPUMEHTATBHBIX
JaHHBIX, METOAaMU paboOThl C MPHUKIAJAHBIMH TPO-

T'paMMHBIMHU ITPOAYKTAMU

[TpodeccnonanbHbIe

3amauun mpodeccuo-
HaJIbHOU JIeSITEIIb-

OO0BexT uiu 00-
JIaCTh 3HAHUS

Kox n HaumeHoBa-
HHE KOMIIETEHIIUN

I/IHIII/IKaTOPBI JOCTHXXCHUA KOM-
NETCHI NN

HOTO MPOEKTHUPOBa-
HUS

u HCCJIeIOBaHUIM;
MOJTOTOBKA JTAHHBIX
OIS COCTaBJICHUSA
0030pOB, OTYETOB U
HAy4YHBIX MyOIHKa-
ITHH.

ATOMHBIX CTAaHIUAX.

LIECCOB B SJIEPHO-
SHEPTreTUYECKOM U

noctu (3I1]1)
MaremMaTuueckoe Anepuble, xumunuye- | [1K-2 Crocob6en | 3-I1K-2 3Hars, MeTOnbpl MareMa-
MOJICIUPOBAHUE CKM€ ¥ TEIUIOBBIC | MPOBOAWTh MaTe- | THYECKOTO aHaiM3a IJis MoJie-
MPOIIECCOB U O0BEK- | MPOIECCHl, TMPOTe- | MATUYECKOe MOJIe- | JUPOBAHUS TPOIECCOB B sEp-
TOB Ha 0a3ze CTaH- | KalOIIME B SJIEPHBIX | TUPOBAHUE JUTSL | HO-DPHEPTeTHYECKOM U TeIUIoMe-
JApTHBIX  [AKETOB | YHEPT€TUYECKHUX aHanm3a BCEH CO- | XaHMYECKOM 0o0opynoBaHUU
aBTOMATU3MPOBAaH- | YCTAHOBKAaX M Ha | BOKynHocTu 1po- | ADC

V-1IK-2 ymers NpoBOOUTH Ma-
TEMAaTU4YECKOE MOJIEIMPOBAHUE

TerIOMeXaHnye- MPOIIECCOB B AJIepHO-
CKOM 000pyIoBa- | YHEPreTUIECKOM H TeIrIoMeXxa-
Hun ADC HU4YeckoM o0opyaoBanuu ADC

B-TIK-2 Bnageth cTaHaapTHBIMU
[TAKETaMH aBTOMATU3UPOBAHHO-
ro MPOEKTUPOBAHUSA M HUCCIIENI0-
BaHUU

33[[3‘11’[ BOCIIUTAHUMA, P€AJIU3yEMbIC B paMKaX 0CBOCHUA JUCHUIIJIMHbI

Hanpasienue/ Co3nanme yciaosuii, | Ucnosib3oBanue BocnuTa- | BoBiieuenue B pasHo-
neJIn o0ecreynBaOIIMX TeJIbHOI0 NOTEHIHAJIA | IVIAHOBYI0 BHEY4eOHYIO
Y4eOHBIX JMCHHUILIMH AeATeJIbHOCTh
IIpogeccuo- - (hopmupoBaHue Hcnonws3oBanue Bocnura- 1.Opranunsanus Hay4Ho-
HAJIbHOE Wl TPY- | KyJIbTYpPbI HCCIIEJIOBA- | TEJIBHOIO MOTEHIMAIA JUC- | MPAKTUYECKUX KOH(pe-




J0BOE BOCIUTA-

HHE

TEJIbCKON 1 MHXKEHEP-
HOM JeSITCILHOCTH

(B16)

IUTUTAH TTPO]eCcCHOHaTbHO-
ro MOAYJS Uit (OpMHUPOBa-
HUSI HH)KCHEPHOTO MBbIIILIIC-
HUS ¥ HH)KCHEPHOM KYJIbTY-
PBI 32 CUET MPAKTHUYECKUX
CTY/ICHYECKHX HCCIIE0BaA-
HUI COBPEMEHHBIX MIPOU3-
BOJICTBEHHBIX CUCTEM; TPO-
€KTHOM JIeATEIIbHOCTH CTY-
JICHTOB TI0 pa3paboTke u
ONITUMH3AIMU TEXHOJIOTH-
YECKHX CHUCTEM, CBSI3aHHOM
C peIlIeHUEeM pPeaTbHbIX
MIPOU3BOJICTBEHHBIX 3a71a4;
MIPOXOXKICHHSI Yepe3 pa3Ho-
oOpa3Hble UTPOBBIE, TBOP-
4yeckue, PecTUBaIbHbIC
(dhopMBI, TpeOyIOIIHE aHATH-
3a CJIOJKHOr0 00BEKTA, I10-
CTaHOBKH OTHOCHUTEIILHO
HEro mpeoOpa3oBaTeIbHBIX
3aja4 ISl X ONTHMAaJIbHO-
T'O PEIICHUSI.

pEHIIUI U BCTpEU ¢ Be-
IYIIAMH CTIEHAIACTaMU
NpEeANPUATHI ropoa 1
BETEpAHAMU aTOMHOU
OTpaciu.

2. Opranu3auust 4 mpo-
BEJICHUE MTPEAMETHBIX
OJINMITHA/I U Y4aCTHUE B
KOHKYpcax npogeccuo-
HaJIbHOTO MacTEPCTBa.
3.YuacTue B €KerogubIx
AKIUAX CTYICHUYECKUX
CTPOUTEIIBHBIX OTPSA0B

Crtpykrypa u coaepkaHue y4eOHOU IMCHUTIHUHbBI
Jucnuniuza npenojaeTcst ctyaeHTam B 1 u 2 cemectpax. OOmias TpyA0eMKOCTh TUCIUIUIMHBI

coctaBisieT 12 3aueTHble eqMHHULEL, 432 ak. Jaca.

Kanenpapubiii niian

Ne Buabl yueOHOM neATEJILHOCTH
P e (B yacax) Makcu-
a T % = ATTecTanus |MaJbHbIA
3 HaumenoBaHue pasjaesa = <
e - = 2 3 pasaena 0asn
b | (TemMbl) TUCUMILITHHBI = § o = o
3 Z = = -9 (popma) 3a
€ 2 = &)
bl R é 3 = pasnen
J %= <
< ="
a = =
1 paznen
1 | 1-2 | Beegenue B Marematnueckuii | 108 27 27/18| 54 KP1 40
aHanu3 KP2
Brruucnenune NIPOU3BOJHBIX Kil
(GyYHKIIUM OJTHOW NEepEeMEHHOI
2 pasnea
2 | 3-4 | IIpunoxeHne NpOU3BOJHBIX 108 | 27 27/18 | 54 131 30
(GyHKIMN OJTHOM MepeMEHHOM KP3
OyHKIIUYA MHOTHUX [TEPEMEHHBIX KP4
Buj npoMeKyTOYHOM aTTeCTAlHN 216/ | 54 - | 54/36| 108 | Dk3amen 30
36




3 pazgen
3 | 5-6 | HeompeneneHHble MHTETPAIIBI 108 | 27 27/18 | 54 132 40
OrpesiesieHHbIE UHTETPAJIBI KP5
Kin2
4 cemecTp
4 | 7-8 | KpaTHble HHTETpabl 108 | 27 27/18 | 54 133 30
Paner KP6
. 216/ | 54 - |54/36| 108 | Dk3amen 30
Bujx npoMe:KyTOUHOI aTTecTalu 36

* - COKpaleHHOe HAaUMEHOBaHKE (DOPMBI KOHTPOJIS

** - cymMMa MaKCHMaJIbHBIX OaJIJIOB J0kHA ObITh paBHa 100 3a cemecTp, BKIHOYas 3a4eT U (WIIH)
IK3aMeH
CokpalieHHOe HaUMEHOBaHKUE ()OPM TEKYILET0 KOHTPOJISL U ATTECTALIUU Pa3IeIIOB:

Oo6o3Hauenne IoHOoe HaMMeHOBaHUE
13 JlomamrHee 3amaHue

KP KoHTposbHas pabota

Kn KonnokBuym

C) DK3aMeH

Coaep:xaHue JIEKIMOHHOIO Kypca

YyeoHo-
Tembl JJeKIIUH. Bcero
METOoaUYECKOe
Bomnpocekl, oTpadaTsiBaeMble Ha JIEKIUH JacoB
obecreueHune
1 2 3
Pasznen 1
BBenenue B MaTeMaTH4YeCKUI aHAJIN3
27 1-4

[Tonatue ¢yHkuun. OCHOBHBIE XapakTepucTUKu (yHkuuit. OOpaTHas U
cinokHast pyHKIuU. OCHOBHBIE 3JIeMEHTapHble QYHKIMH U UX TpapUKH.
[ToHATHE KOMIUJIEKCHBIX YHCEJ, T€OMEeTpUYecKoe H300paxeHue, (popmbl
3aMnyucy KOMIUIEKCHBIX yucell. J[efcTBUS Hajl KOMIJIEKCHBIMU YHCIIaMU.
Yucnossle nocienoBareabHOCTH. [Ipenen 4ucioBol nocine10BaTeIbHOCTH.
[Ipenen ¢ynkuuu B Touke. OnHOocTOpOHHUE npexaensl. [lpenen ¢pyHkun
npu X—>oo. beckoHeuHo Oounblue n 0eckoHeuHO Manble pyHKuuu. CBoil-
cTBa OeckoHeuHO ManbIX (QyHKIHI. OCHOBHBIE T€OpEMBI O npenenax. [lep-
BbIIl M BTOpOIl 3aMeuarenbHbId npeaen. CpaBHEHHE OECKOHEYHO MaibIX
¢GyHKIMI. DKBUBaJIEHTHbIE OECKOHEYHO Mallble, OCHOBHBIE TEOPEMBI O
HUX.

HenpepbiBHOCTH (yHKIIMK B TOUKe. HermpephIBHOCTh (PYHKIIMM B UHTEpPBa-
Je u Ha oTpe3ke. Touku pa3pbiBa GyHKUMHU, UX Kiaccudukanus. OCHOB-
HbIE TEOpPEMbI O HENpPepbIBHBIX (DYHKIMAX. HempephIBHOCTH 31eMeHTap-
HBIX (QYHKIHUI.

Boruucienue npou3BOAHBIX (PYHKIMH OAHOM IepeMeHHO
Omnpenenenne NpoN3BOJHOM, €€ TEOMETPUYECKUIM M MEXaHUYECKHUI CMBICIT.
YpaBHeHUsI KacaTeIbHOW U HOpMaJU K KpUBOM. CBSI3b MEXAY HEMPEPHIB-

HOCThIO U U depennrpyemocthio GyHKIMH. CBONCTBA TPOU3BOIHBIX.




[TpouzBoaHas cnoxxHOU 1 0OpaTHOM (QyHKIMIA. [Ipon3BOIHBIE OCHOBHBIX
aJIeMeHTapHbIX QyHKIMNA. [ unepbonnueckue QyHKIIMHA U UX TIPOU3BO/I-
uble. Tabnuna nponsBoanbiX. JuddepeHimpoBanne HEIBHBIX U TapaMeT-
pudecku 3a1aHHbIX QyHKIUH. Jlorapudmudeckoe quddepeHnmpoBanue.
[Tpou3BoaHbIC BRICIIHX MOPAIKOB. Auddepernman GyHKIIH, TeOMETpH-
yeckui cMbich nuddepennmana pynkiuu. CroiicTBa auddepeHimana
¢byakumn. uddepeHnpaibl BEICIINX MTOPSIIKOB.

Pa3zpen 2

IIpuioxenre NpoU3BOAHBIX (PYHKIIUH OJHOM IepeMEeHH O

Teopemsl 0 quddepennmpyemsx Gpynkuusx. [lpumenenne nuddepennna-
7a B mpuOIKeHHbIX BerauciaeHusx. [Ipasuno Jlonurans. Kpurepuii mo-
HOTOHHOCTHU (yHKIMHU. OTpeienieHus TOUeK JOKaIbHOTO MaKCUMyMa, MH-
HUMYMa, JKcTpeMmyMa GpyHKIuu. HeobxonuMoe u Jo0cTaTOuHOE YCIIOBUS
JIOKAJIBHOTO 3KcTpeMyma. OrpeieseH sl BBITYKJIOr0 BBEPX U BBIMYKIIOTO
BHU3 rpaduka GyHKINH, TOUKH nepernda. Kpurepuii BeITyKIOCTH QYHK-
uuu. Heo6xoauMoe 1 10CTaTOuHOE YCIOBUS TOUKH Meperunda QyHKIUH.
Acumnrotsl rpaduka pynkuuu. OOmas cxema uccieaoBanus GyHKINN U
MTOCTPOCHHUS ee TpaduKa.

DYHKIHN MHOTHX NepeMeHHbIX

OcHosuble nonsTus. [Ipenen Gyakuum MHOTHUX mepeMeHHBIX. Herpepbis-
HOCTh ()YHKIIMM MHOTHX TEPEMEHHBIX. UacTHBIE MPOU3BOJHBIC TIEPBOTO
MOPSAIKA, UX T'C€OMETPUUYECKUN CMBbICH. YacTHBIE MPOU3BOJIHBIC BBICIIUX
nopsankoB. Juddepenunan GyHKIIMN MHOTUX HepeMeHHbIX. [IpuMenenue
notHOro nuddepeHuana Kk npuOImKeHHbIM BeuuciacHusIM. uddepen-
[Mabl BBICIIMX MOpsiaAKoB. [Ipon3Boanast cioxHoi ¢yHkiuu. Auddepen-
UpoBaHue HesiBHOM QyHKIuHU. KacaTenpHas MIIOCKOCTh M HOpMAIb K T10-
BepxHOCTH. OrpeneneHne TOYeK JIOKAIBHOTO MaKCMMyMa, MHHHAMYMa,
sKcTpeMyMa (PyHKIMU 2-X mepeMeHHbIX. HeoOxoaumbie M JOCTaTOYHBIC
ycioBus KcTpemyma. Hambompliiee 1 HauMeHblliee 3Ha4eHUST (YHKIIUHA B
3aMKHYTOM 0011acTH.
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Pasznen 3
HeonpenejieHHbIe HHTErPabI

[TonsiTue HeompeaeneHHoro uHTerpana. CBoilcTBa HEONpEAENEHHOTO HH-
terpaia. Tabnuua ocHOBHBIX UHTErpanoB. OCHOBHbIE METO/bl HHTETPUPO-
BaHUs: METOJ] HEIIOCPEACTBEHHOIO MHTETPUPOBAHUSI, METOJ MHTErPUPOBA-
HUS 3aMEHOU INepeMeHHOM (TMOACTaHOBKOW), METOJl MHTErPHUPOBAHUSA IO
yacTsaM. MHTerpupoBaHue palvoHaJIbHBIX Opobei. HTerpupoBanue Tpu-
TOHOMETpUYecKUX (QyHKUUH. VHTerpupoBaHue HppalMOHAIBHBIX (DYHK-
1107078

OmnpenesieHHbIE HHTETPAJIbI

Onpenenenue ONnpeneIeHHOro HHTerpaina. ['eoMeTpruIecKnii CMBICIT OIpe-
nener”oro uHTerpana. ®opmyna Heiorona-Jleitoana. OCHOBHBIEC CBOM-
CTBa OIIPENIEIIEHHOI0 UHTErpaia. IHTerpupoBaHue onpeaeIeHHOTO UHTE-
rpajia 3aMeHOM IIEpEMEHHOM (IT01cTaHOBKOM). IHTerprpoBaHue 1o yactsam
OIpeJIeIEHHOr0 UHTerpana. MIHTerpupoBaHue YeTHBIX U HEUETHBIX (DyHK-

27
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ruil. Heco6ctBennbie nuTerpaisl. [Ipunoxenue onpeaeneHHOro HHTerpa-
a.

Pa3zpen 4

KpaTHbie uHTErpajinl

Onpenenenue ABOMHOrO HMHTErpana. leoMeTpuyeckuii M (QU3NUECKUI
CMBIC JIBOMHOro MHTerpaia. OCHOBHBIE CBOMCTBAa JBOMHOIO HMHTErpaia.
Bpluncnenue NBOMHOrO MHTErpajia B JEKApTOBBIX KOOpAMHATAX. Bbrumc-
JICHWE [BOMHOIO MHTErpaja B MOJPHBIX KoopAuHarax. IIpunosxenus
JBOMHOIO MHTETpaIa.

Onpenenenre TpoHOro uHTErpayia. OCHOBHBIE CBOMCTBA TPOMHOTO MHTE-
rpana. BeluMciieHue TpOMHOrO MHTErpaja B JIEKAPTOBBIX KOOPAMHATAX.
Bbluucnenue TpoHHOrOo MHTErpana B LWIMHAPUYECKUX U CHEPUUYECKUX
KoopauHarax. [IprioxkeHnus TpoOMHOro HHTErpaa.

Panni

Yucnossie psgasl. OCHOBHBIC MOHATHS. Psiji reOMeTprUYecKoi Mporpeccuu.
HeoOxonuMplil mpu3HaKk CXOAMMOCTH YUCIOBOrO psana. ['lapMoHndeckuil u
0000111eHHBI rapMOHUYECKUN psil. JlocTaTouHble MPU3HAKH CXOJUMOCTH
3HAKOIOJIOXKUTEIbHBIX PS/IOB: IPU3HAKK CpaBHEHHUs, Npu3Hak JlamamoOepa,
panukanbHbIi npusHak Komm, naTerpansubii npuszHak Komm.
3Hakouepenyoluecss U 3HakonepeMeHHble psanbl. [IpusHak JleiOHuua.
OOmuii 10CTaTOYHBIA MPU3HAK CXOAMMOCTH 3HAKOIIEPEMEHHBIX PSI0B.
AOComI0THAs U yCJIOBHAsl CXOJAMMOCTH YMCIOBBIX psfoB. CBoiicTBa abco-
JIIOTHO CXOJSLIUXCS PSIOB.

@yHKIMOHANbHbIE psA/ibl. OCHOBHbBIE OHATHUS.

Crenennsle psabl. OcHOBHBIE TOHATHSA. Teopema Abens. HTepBan u pa-
JUYC CXOAMMOCTH CTeNeHHOro psaa. CBOMCTBA CTENEHHBIX PANOB. Pl
Teiinopa u Maknopena. PaznoxxeHre HekoTopbIx GpyHKIMi B psin Teitnopa
(Maxknopena). [IpunoxeHus CTEIEHHBIX PSAIOB.

Psner @ypbe. OcHoBHBIE MOHSATHA. Pa3noxenue B psg Oypbe 27 -
nepuoandeckux ¢yHkiuii. Teopema Jupuxie. Paznoxenue B psg @ypre
YETHBIX U HEYeTHBIX (QyHKIMHA. Pa3noxkenue B psag Oypwe GhyHKIMIM po-
U3BOJILHOTO Neprofa. [IpencraBienue Henepuoguueckon GyHKIUN PSIOM
®ypee. MHaTerpan @ypee.

27

IlepeyeHb NPAKTHYECKUX 3AHATHH

Tema npakTuueckoro 3anaTus. Bornpocel, orpadarbi-
BaeMble HA IPAKTHYECKOM 3aHATHH

Bcero
JacoB

Y4yeoHO-
MeTOANYecKoe
odecreyeHue

1

2

3

Pazpen 1

BBeneHne B MaTeMaTH4YeCKHI aHAJIN3

HccnenoBanue OCHOBHBIX XapakTepuCTHK (QyHKIUWA. OCHOBHBIC dJie-
MEHTapHble PYHKIINU U UX IpadUKH.

@opMBbl 3alUCH KOMIUIEKCHBIX 4YHcell. [[elcTBUSA Hall KOMIUIEKCHBIMHU

YHUCIIaMMU.

27
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Brruncnenue npeaenoB GyHKITHIA.

HccnenoBanue HenpepblBHOCTH (yHKIMNA. Onpesenenne ToYeK pa3phl-
Ba (PYHKLHUH.

Boruyucienue npou3BOAHBIX (DYHKIIMH OJHOM IepeMEeHH O
Beruuciienue npon3BoAHBIX QYHKIUN C TOMOIIBIO TaOJIHIIBI U CBOMCTB
npou3BoAHbIX. IIpousBogHble cnoxHbIX QyHKIMHA. [nddepenuupo-
BaHUE HESABHBIX U NTapaMEeTPUUECKU 3aAaHHbIX QyHKUui. Jlorapudmu-
yeckoe ntudepenupoBanye. IIpon3BogHbIe BHICIINX MOPSAAKOB. BbI-
yucnenue nuddepenimanos GyHkiui. JuddepeHnnansl BBICIINX 0-
PAOKOB.

Paznen 2

IMpuiioxenne Npou3BOAHBIX U AU epeHnaT0B

[Tpumenenue nuddepenimana B IpUOINKEHHBIX BEIYUCICHHUIX. Y paB-
HEHMsI KacaTeJbHOW M HOpMalld K KpUBOW. BwlumcieHue mpeznenoB ¢
ucnosib3oBaHueM npasuia Jlonurans. Haxoxaenue Todek J0KaIbHOIO
MaKkCUMyMa, MUHUMYyMa, 3KcTpeMyMma QyHKuuu. OnpeneneHne BhITyK-
JIOTO BBEPX M BBIIYKJIOrO BHU3 Ipaduka (QyHKIUH, TOYEK Meperuoa.
Haxoxnenne acumnrot rpaduka ¢pyakmuu. OOmias cxema HCcieaoBa-
HUS QYHKIMHM ¥ OCTpoeHHs ee rpaduka. MeToa Xopn, MeToJ Kaca-
TEJIbHBIX MPUOINKEHHOTO PELICHUS YPABHEHUH.

@OYHKIMY MHOTUX EPEMEHHBIX

Haxoxnenue o0nactu onpeneneHus, mocTpoeHre rpadukoB GyHKIUN
MHOTMX nepeMeHHbIX. IIpenensl ¢pyHkuuii MHOTUX nepeMeHHbIX. He-
IPEPBIBHOCTh (PYHKLUU MHOTUX HNEPEMEHHbIX, TOYKH pa3pbiBa. BbI-
YHUCJIEHUE 4YaCTHBIX IPOM3BOJHBIX IEPBOro nopsaka. Beruncinenue
YaCTHBIX NMPOU3BOJHBIX BhICIINX MOpsSAKOB. Juddepennuan pynxuum
MHOTHX nepeMeHHbIX. [IpuMeHnenue nonHoro nuddepeHnnana K npu-
OnmKeHHBbIM BbIUMCIeHUAM. [luddepeHnmansl BbICIIUX HOPSIKOB.
[IpousBonHbie cnoxHbIX (QyHKUMHA. [IuddepeHurpoBaHre HESIBHBIX
¢bynkuuit. KacarenpHas miIockocTb U HOpMallb K MOBepxXHOCTH. Ompe-
JIEJICHUE TOYEK JIOKAJIBHOIO MAKCMMyMa, MHMHHMMYMa, JKCTpEMyMa
¢byHkuun 2-x nepeMeHHbIX. Haumbosbliiee W HauMeHbIIee 3HAYEHUS
(GbyHKIMU B 3aMKHYTOH 001aCcTH
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Paznen 3.

Heonpenesennbie HHTErpabl

OcCHOBHbBIE METO/IbI MHTEIPUPOBAHUS: METOJl HEMOCPEICTBEHHOIO HH- 27 1-4
TErpUPOBaHUs, METOJ MHTEIPUPOBAHMS 3aMEHOM IEpeMEHHOU (Ioj-
CTaHOBKOM), METO/I MHTETPUPOBaHUs 1O 4acTsaM. MHTerpupoBanue pa-
LUMOHANBHBIX JpoOeil. MHTerpupoBaHue TPUTOHOMETPUUYECKUX (DYHK-
nuii. UHTEerpripoBanne UpparmoHaIbHBIX (PYHKITUH.

OmnpenesieHHbIE HHTETPAJIbI

Hcnonws3zoBanne ¢opmynsr Hprorona-JIewOHua st  BBIYKCICHUS
OIlpeIeJIEHHOro uHTerpana. VHTerpupoBaHue ONpPENEIEHHOIO HHTE-
rpaja 3aMeHOM repeMeHHoH (1oAcTaHoBKOI). MHTerpupoBanue mno ya-
CTSIM OIIPENEICHHOr0 MHTerpana. MHTerpupoBaHue 4ETHBIX U HEUYeT-
HBIX (QyHKIUI. Bbrancienue HecOOCTBEHHBIX MHTErpayioB. Brramcie-
HUE IIoIaeH miockux Guryp. Beluucienue AauH Iyr MIOCKUX KpHU-
BbIX. Beruncienne o6beMoB Tel.

Paznen 4
KpartHble HHTErpajibl 27 1-4
Brrunciienne ABOMHOrO MHTErpajia B JEKApTOBBIX KOOpAMHATax. BbI-
YHCJICHUE JIBOMHOTO MHTErpajga B MOJAPHBIX KoopauHaTax. ITpuimoxe-
HUS ABOMHOTO MHTErpaa.

Bbruncnenue TpoMHOro MHTErpaja B JAEKapTOBBIX KOOpAMHATax. Bel-
YHUCIEHUE TPOWHOrO0 MHTErpana B LMIMHIPUYECKHX M CHEpPUYECKUX
KoopauHarax. [Ipunoxenus TpOWHOro HHTErpaa.

Panni

HccenenoBanue cX0QUMOCTH 3HAKOIIOIOKHUTEIBHBIX YACIOBBIX PSIAOB.
HccnenoBanne cXOAMMOCTH 3HAKOYEPEAYIOIIHUXCA M 3HAKOIIEPEMEH-
HBIX psAZ0B. AOCOIOTHAS U YCIIOBHAsI CXOJMMOCTH YMCIIOBBIX PSJIOB.
Omnpenenenne MHTEpBalia U pajuyca CXOJUMOCTH CTEIIEHHOTO psja.
Paznoxenue HekoTOpbIX GyHKUUH B psan Teinopa (Maknopena). [Ipu-
JIO’KEHUS CTETIICHHBIX PAIOB.

Paznoxenue B psin @ypre 27 -nepuoandeckux GyHkuuil. Paznoxenue
B psg Dypbe UeTHBIX U HEYEeTHbIX PpyHKUMN. Pasnoxenue B psag Oypbe
¢byHKIMI Tpon3BoOIbHOTO Nepuoza. [lpeacrapneHue HemepuoanYeCcKou
¢ysakuu pagom dypwe. UaTerpan Oypoe.

Ilepeuyensn 1abopaTopHBIX padoT
He npenycMoTpenbl yueOHBIM MIIaHOM

3aganusi 1JIs CAMOCTOSATEJILHOM Pad0ThI CTY/1€HTOB

Beero YuebHo-
Bomnpocsl 1151 caMOCTOATEIBHOI0 H3y4YeHUs (3a1aHus) wacop | METOMMUECKOE
obecrneyenne
1 2 3
Paszpnen 1
BBenenue B MaTeMaTHYeCKUI aHAIU3
JlercTBUA Hal KOMILIEKCHBIMU YUCJIAMU. 54 1-4




Brruncnenue npenenon

HccnenoBanue HENPEpbIBHOCTH (DYHKITHIA

Boruyucienne npou3BOAHBIX (PYHKIIMH OJHOM IepeMEeHHOM
HuddepeHurpoBanue HESBHBIX U MapaMeTPUUYECKH 3aJaHHBIX (DYyHK-
. Jlorapudpmudeckoe qudpepeHnrpoBaHue.

IIpon3BoIHBIE BBICIINX MOPSIIKOB.

Paznen 2

IIpuioxkenne Npou3BOAHBIX (PDYHKIIUH OJHOM IepeMEeHHO

IIpaBuno Jlonurans.

54 1-4

HccnenoBanue QyHKIIMH U IOCTPOCHUS €€ rpaduka.

@OYyHKIIMHA MHOTHX NepeMeHHbIX

[TpousBoHAs CIIOKHON (YHKITHH.

JuddepennnpoBanre HeIBHOW (PYHKITUH.

Haubosnpiiee 1 HauMeHblee 3Ha4eHNs (YHKIMU B 3aMKHYTOW 00JIacTH.
Pasznen 3 54
HeonpeneieHHbIe HHTETPAJIBI
WuTerpupoBanue TPUrOHOMETPUYCCKUX (DYHKIIUH. 1-4

WuTerpupoBanue uppaoHaIbHbIX (YHKIIHA.

OnpenesieHHbIE HHTETPAJIBI
HecoGcTBeHHBIE MHTETPAIIBI.
[MpunoxxeHue onpeaeIeHHOrO HHTErpaa.
Pazpnen 4 54
KpaTHble HHTErpajbl 1-4
Brluncnenue TpOHHOro MHTErpana B HUIHHIPHUYCCKUX U CHEepUIeCcKHX

KOOpJUHATAaX.
IIpunoxxeHus TpOMHOrO UHTETpaJIA.

Panb1

AOCOI0THAS U YCIOBHAsA CXOJUMOCTH YHCIIOBBIX PSIOB.
[TpunoskeHus CTENEHHBIX PAIOB.

Paznoxxenue B psin @ypbe QyHKIMI IPOU3BOJIBLHOTO NEPUOJIA.

[Ipencrasnenune Henepuoaudeckoi GpyHkuun psgom dypobe.

PacuerHo-rpaguuyeckasi padora
He npenycMoTpena yuyeOHbBIM MIIaHOM

KypcoBasi padora
He mpexycMoTpena yd4eOHBIM MIJITaHOM

Oobpa3oBaTesibHbI€ TEXHOJIOTMH

[Ipu m3ydeHnn MUCHUTIINHBI «MaTeMaTHYeCKHil aHAIM3)» MCTOJIb3YIOTCS CIeAyIomue 00pa3oBa-
TEJIbHBIE TEXHOJIOTUU:

- KUK B (hopMaTe MyJIbTUMENNA;

- [JI0CCapUi B DJIEKTPOHHOM BapUaHTE;

- METOJAMYECKHE YKa3aHUs B DJIEKTPOHHOM BAPUAHTE IO PA3JIUYHBIM pa3/ieslaM MaTEMATHUKH.



DoHJ OLICHOYHBIX CPEICTB

@DOH/T OIICHOYHBIX CPEICTB MO AUCIUILINHE 00ECIIEYNBACT MPOBEPKY OCBOCHHSI TUTAHUPYEMBIX pe-
3yJIbTAaTOB 00y4YeHUs (KOMIETEHIMI U MX MHIUKATOPOB) MOCPEICTBOM MEPOIPHIATHHA TEKYIIEero, pyOex-
HOI'0 U IIPOMCEIKYTOUYHOT'O KOHTPOJIA IO JUCHUITIIIMHEC.

CBsi3p MeXIy (POpPMUPYEMBIMU KOMIETEHIIUSAMH U (POPMaMU KOHTPOJISI UX OCBOCHHS TIPE/ICTaBIIE-
Ha B CJIeAYIOIIEH TabuIle:

Ne HaumenoBanue koHTpoaupye- Konx n HaumMeHOBaHUE UH- HaunmenoBanue
n/m MBIX Pa3AesioB (TEMBbI) JUKaTOpa JOCTUKEHUS OLIEHOYHOT'O CPE/ICTBA
KOMIIETCHIUHI
Bxo/1HOM KOHTPOJIb
1 | BxoaHoii KOHTPOJIb Bomnpocsl BXOJHOTO KOH-
TPOJIA
ATTrecranus pas3zienoB, TEKYIIHI KOHTPOJIb YCIIEBAEMOCTH
1 | Paznen 1 3-OIIK-1, VY-OIIK-1, B-| KontponbHas padota 1
Temsr: OIIK-1 KonTponbHas padoTa 2
1. Beenenue B marematmueckuii | 3-YKE-1, V-YKE-1, B- KosuoksuyM 1
aHaIu3 VKE-1
2. Beruncnenue npou3BOAHBIX 3-1IK-2, V-TIK-2, B-IIK-2
(GYHKIIUU OJTHOW MepEeMEHHOMN
2 Paznen 2 3-OIIK-1, V-OIIK-1, B-| KontpoasHas pabora 3
Temsr: OIIK-1 Jomamnee 3amanue 1
3. IlpunoskeHre Tpou3BOIHBIX 3-VKE-1, V-VKE-1, B- Kontponsaas pabota 4
(GYHKIIUU OJTHOU TIEPEeMEHHOM YKE-1
4. ®yHKIIMU MHOTHX IIEPEMEHHBIX 3-K-2, V-TIK-2, B-TIK-2
3 Pazgen 2 3-OI1K-1, V-OIIK-1, B- | Jlomammsee 3amanue 2
Tewmsr: OIIK-1 KonTponpHas pabora 5
1.HeonpenenenHuble HHTErpaibl 3-VKE-1, V-VKE-1, B- KoIoKBHyM 2
2.0mnpeeneHHble HHTErPalbl YKE-1
3-11K-2, V-TIK-2, B-TIK-2
4 Pazgen 4 3-OIlK-1 , V-OIIK-1, B- | [lomamHee 3agaHue 3
Temsr: OIIK-1 3-YKE-1, V-VKE- KOHTpOHBHafI pa60Ta 6
1. KpaTHble MHTETpaisl 1, B-VKE-1
2. Paner 3'HK'2, Y-HK-Z, B-IIK-2
[IpomexxyTouHas arrectaus
1 | Ok3amen 1 3-OIIK-1, VY-OIIK-1, B- | Bompocs! k 3x3aMeHy
OIlK-1
3-YKE-1, V-YKE-1, B-
VKE-1
3-11K-2, V-IIK-2 , B-TIK-2
2 | Dx3ameH 2 3-OIIK-1, VY-OIIK-1, B- | Bonpocsl k 25K3aMeHy
OIIK-1
3-YKE-1, V-YKE-1, B-
VKE-1
3-11K-2, V-IIK-2 , B-TIK-2

OneHouHOe CPeCTBO AJIi BXOAHOTO KOHTPOJIS MPEACTABIISAIOT OO0 BOMPOCHI, KOTOPHIE 3a/1al0T-

Csl CTYIGHTaM B YCTHOH (opMme.




Bonpochbl BXOAHOT0 KOHTPOJIS
1. ®ynk1us, ee 001acTh ONpeAeIeHUs U 00IacTh 3HAYCHUH.
2. OCHOBHBIE 3JIEMEHTapHbIe (PYHKIMH, UX CBOMCTBA U rPpauKH.
3. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO.
4. ®opMynbl NPUBEACHMS, CIOXKEHHS, IBONHOIO M IIOJOBHMHHOIO apryMEHTa TPUIOHOMETPUYECKHUX
byHKIHA.
5. Pemenye TpUroHOMETpUYECKMX ypaBHeHHi Bua SN X=a, COSX=a, tgx=a.
6. OnpeaeneHue NPoOU3BOIHOM.
7. ®U3NYECKU CMBICIT IPOU3BOIHOM.
8. 'eomeTpuyeckuii CMbICT TPOU3BOIHOM.
9. ®opMyIbl COKPALLIEHHOTO YMHOXKEHUSI.
10. Pa3noxeHue KBagpaTHOro TPEXUIEHA HA JINHEHHBIE MHOKUTEIH.

B kadecTBe OII€HOYHBIX CpCACTB aTrTeCTallui pa3aciioB, TCKYLICIO KOHTPOJIA YCIICBACMOCTH HC-
IMOJIB3YIOTCS KOHTPOJIbHBIC pa60TI)I, KOJUIOKBUYMBI, JOMAallIHUEC 3aJaHus.

KOHTpOJ’IBHaH pa60Ta - CpCACTBO IIPOBCPKHU YMCHPII;'I MNPUMCHSATDH IMOJTYYCHHBIC 3HAHUA IJI pCHIC-
HUJA 3a1a4 ONIPCACIICHHOI'O THUIIA IO TEMC HUJIM Pa3Jcily. HpOBO,Z[I/ITCH B XO04€ y‘Ie6HBIX (ay,I[I/ITOpHBIX) 3a-
HHTI/Iﬁ, IIPOBOAHUMBIX I10 PACIIMCAHUIO.

IIpumepHbIii BApHAHT KOHTPOJILHOM padorsl 1 (KP1)
Beruucnuts npenensl, He UCIoNb3ysl npasuwiio Jlonurans:

o 2x2-9x+10 O 7xX3 +4x o 2x2—-9x+4
L }(1_13 x? +3x—10 "’ = )1<1—r>?ox3—3x+2' 3 }<1—r>r}t\/5_x_\/x_3'
_ 2x \ ¥ . tg3x
win(m) o Slmoe

IIpumepHBIH BApHAHT KOHTPOJILHOK padorsl 2 (KP2)

Haiitu y':
sinx 1
1. = 2 = t 2x ) 3 = _r
D y = arctg(e**) y=xx
x =1t3+8t
4 x—y+arctgy =0, 5.{ '
x —y+arctgy y=t5—2t.

I[IpumepHbIii BApHAHT KOHTPOJILHOH padoTsl 3 (KP3)

1. Mana pyHkuus:
y = In(x? — 2x + 2).
Haiitu: 1.1. mpou3BoaHy0 QYyHKINH,
1.2. Touku 3kcTpeMyMa (QyHKIUH,
1.3. HauMeHbIIee ¥ HanOoIbIIee 3HaYeHnsT pyHKIMK Ha otpeske [0,3].

2. Berancnauts, ucnosnb3ys npasuiio Jlonurans:

. In(x+5) . x+5
2.1. lim ——= 2.2. lim

X—00 ‘{/X+_3 ’ o X—>OOX—3.




IIprMepHBIi BAPUAHT KOHTPOJIbHOI padoTsl 4 (KP4)

1. HaiiTi yacTHbIe Ipou3BOAHBIC 1-T0 TOpsaka QyHKINI:
x’ 3 2 2
11. z=Iln—, 1.2. z=x° —4x°y + 5y~,
y8

2. HaiiTu 9acTHBIC TPOU3BOHBIC 2-TO MOPSAKA (PYHKIIHIA:
2

21. z=In>" 22, z=x3— 4x?y + 5y2
..Z—nys, L. Z =X xy y,

HaiiTu HanGonbliee ¥ HaMMEHbIIEE 3HaYeHUs (YHKIMU B 3aMKHYTOM obmactu D , orpanuuennoit 3a-
JaHHBIMU JIMHUAMMU
z=3x+y—xy
D:y=x,y=4,x=0.

IIpuMepHBI BAPUAHT KOHTPOJIbHOI padoTsl 5 (KPS)

1. HaliTu uHTETpasbl:

3+ 3VxZ —2x arctgxdx
1.1. | ———dx, 2. j—,
Vx 1+ x?
13 J‘ Derd 14 (x + 18)dx
3. | (x—1)e*dx, 4. i 12"

2. BoluucnuTh onpeaeneHHbIi HHTErpall:

I[IpumepHbIii BADUAHT KOHTPOJILHOH padoTsl 6 (KP6)
1. MccnenoBaTh CXOOUMOCTD PSAJIOB:

. 53%! - = 107" L3 i 1
1. — 2 o 3 7=
n=1 n=1 n=1

2. UccnenoBaTh Ha aOCOJIIOTHYIO U yCHOBHyIO CXOJMMOCTb 3HaKOUYEPEAYIOIUNCS PSII:

1 z )n+1 - o (_1)n+1
(n+1)3"" =7 3n+4

n=1

Bonpocsl kosutokBuyma 1 (Kul)
1. Omnpenenenune pynkuuu. Onpenenenre GyHKIUN, 3aJaHHBIX HEIBHO U TApaMETPUUYECKH.
2. OCHOBHBIC XapaKTEPUCTHKU (YHKIMH: YEeTHBIC W HEYETHBIC (YHKIMH, TIEPUOJMUECKUE (PYHKITUH,
MOHOTOHHBIE (PYHKIIUH, OTPaHUYEHHBIE QYHKIINU.
3. Cnoxnas Qynkuus. O6patHast QyHKIIHS.
4. OcHOBHBIE FJIEMEHTapHbIE (DYHKIMM: CTETEeHHas, MoKa3aTebHas, JorapudmMuieckas, TPUTOHOMET-
puueckue, o0paTHble TpUroHoMeTpudeckue. Mx rpaduku u oCHOBHbIE CBOMCTBA.
5. T'unepOonnueckue QyHKIMH, UX TPAPUKH.
6. Ompenenenne npesena Gyuxuuu npu X—>d.
7. Onpenenenusi OTHOCTOPOHHUX MPEETOB (PYHKITUH.



8. Teopema (CBs3b MEXITY OJTHOCTOPOHHUMH TIPEACIIAMHA U MPEAETIOM (DYHKITHH).
9. Omnpenenenne npexaena Gyakiyn mpu X—>=+00 .,

10. Omnpenenenue npenena GyHkmy npu X—>—00,

11. Omnpenenenue npenena GyHKIUU mpu X—>00,

12. BeckoHeuHO OoJbIINE U OECKOHEUHO Majibie () YHKITUH.

13. CaoiicTBa OeCKOHEUHO MaJbIX (YHKITHH (7 CBOKCTB).

14. CsoiictBa npenenos (7 CBOUCTB).

15. IlepBsiii 3amMevaTeNIbHBIN TTPEACIT (BIBO).

16. Bropoii 3amedatenbHbIi Ipened.

17. CpaBHeHHe 0€CKOHEUHO MaJIBIX (PYHKITUH.

18. DkBuBalleHTHBIE OECKOHEYHO MaJible (DYHKITHH.

19. Teopema (CBOICTBO SKBHBAJICHTHBIX OECKOHEYHO MAITBIX (DYHKITUH).

20. Tabnuia SKBUBAJICHTHBIX OECKOHEYHO MaibIX (QyHKIMHA. JloK-Ba

21. OmpeneneHust HEMPEPHIBHOW (HYHKIIHUH.

22. Teopema (Apudmerndeckue ASWCTBUS HAl HETPEPHIBHBIMU (DYHKIIHASMHU ).

23. Teopema (HenpepbIBHOCTH CIIOKHON (PYHKIINHN).

24. Teopema (HenpepbsIBHOCTH OOpaTHOM QYyHKIINN).

25. HenpepbIBHOCTh HEKOTOPBIX OCHOBHBIX dJIeMEHTapHbIX (QyHKImH: Y= X, moka3aTelbHO, TPUTOHO-

METPUYECKUX, JOTapUPMHUECKON, OOPATHBIX TPUTOHOMETPUIECKHX.

26. OmpeneneHue TOYEK pa3pbiBa GyHKINH.

27. Knaccudukanus To4ek pa3pbiBa QyHKIHIA.

28. Aurebpandeckas popma KOMILIEKCHOTO YHCIIA.

29. PaBHbIE KOMIIJIEKCHBIE YUCIIA, B3AUMHO CONPSKEHHbIE KOMIUIEKCHBIE YHCIIA.
30. MN3oOpakeHHE KOMIUICKCHOTO YHCIIA.

31. Monynb, apryMeHT KOMILJIEKCHOTO YHUCIIa.

32. Tpuronomerpuyeckas opMa KOMIIJIEKCHOTO YUCIIA.

33. ®opmyma Diinepa, mokazaTenabHast HopMa KOMITJIEKCHOTO YUCIIA.

34. CnoxeHne, BBIMUTaHUE, YMHOKEHHE, IETICHHE KOMILIEKCHBIX YHCE.

35. Bo3zBeneHne KOMIUIEKCHBIX YHCET B CTETICHb.

36. H3BnedeHne KOpHS KOMIUICKCHOTO YHUCIIA.

37. OmnpenereHre TPOU3BOTHOM.

38. I'eomerpuuecKkuii cMbICT POU3BOJHOM.

39. ®usnyeckuit CMbICI IPOU3BOIHOM.

40. Teopema (CBs3b Mexly TG GEpEeHIMPYEMOCTBIO U HENTPEPHIBHOCTHIO (DYHKIIMHN).
41. Teopema (CBoiicTBa MPOU3BOIHBIX ).

42. Teopema (ITpon3BomHas CIOKHON QYHKITUH).

43. Teopema (ITponsBoHast OOpaTHOMN (PYHKIIHH).

44. TIpousBojHasi MOCTOSIHHON ()YHKIIMH (BBIBOJ).

45. Jlorapudmudaeckoe nuddepeHupoBaHme.

46. JTuddepennupoBanre GyHKINH, 3aJaHHON HESIBHO.

47. TuddepennupoBanre GyHKINH, 3aJaHHON TapaMeTPUUYECKH.

48. TIpou3BOJHBIE BBICIIUX MOPSAKOB (DYHKIIMHU, 331aHHON SBHO.

49. TIpou3BOJHBIE BBHICIIUX MOPSAAKOB (DYHKIIMHU, 331aHHON HESIBHO.

50. [Ipown3BoaHbIE BEICIINX MOPSIIKOB (DYHKIINH, 3aIaHHON TTapaMEeTPHYECKH.
51. Ompenenenns nuddepenimana pyHkiuu, guddepeHimana He3aBUCUMON IEPEMEHHOM.



52. I'eomerpuueckuii cMbich nuddepeHimana.
53. CaoiictBa quddepenimana (BbIBOIbI).
54. TuddepeHnnansl BBICIIUX MOPSIKOB.

Bonpocs! kotokBuyma 2 (Kn2)
1. Onpenenenus nepBooOpa3Hoil QyHKIMH M HEOMNpEAeNeHHOr0 WHTerpana. ['eoMeTpudecKkuil cMbICI
HEOIpeIeIEHHOT0 UHTEerpasa.
2. OCHOBHBIE CBOMCTBA HEOIPEICICHHOTO HHTErpajia (6 CBONCTB, JOK-Ba).
. Tabnuia uHTETpaNOB (JJ0K-Ba)
. MeTox 3aMeHbI IEPEMEHHOM ISl HEONPEAEIECHHOTO NHTETpasa.
MeTo1 MUHTErpUPOBAHUS 110 YACTSAM I HEONPEAEIEHHOr0 MHTErpaia (BbIBO).

. Onpenenenre NpocTelnX panroHaIbHBIX APo0ei.

. HTerpupoBaHue MpOCTEUIINX pallMOHAIBHBIX IPOOCH.

. Cxema MHTETPUPOBAHMS PAIIMOHAIILHBIX JIpo0eli o0mero Buaa (mpumep).
10. OmnpeneneHue ONPENEICHHOTO HHTETpaa.
11. T'eomMeTpuYeCcKUI CMBICI OIPEACICHHOTO HHTErpajia (BbIBO).

3
4
5
6. Ompenenenus palOHAIBHBIX IPOOEH, MPABUIIBHBIX PAllHOHATBHBIX IPOOEH.
7
8
9

12. OcHoBHBIC CBOICTBa onpeeneHHoro naTerpaia (11 cBoicTB, 10K-Ba).

13. Teopema (Popmyia Hetotona-JIeiiOamIa) (I0K-BO).

14. Bebluncnenue onpeneneHHoro HHTerpajia MeToJaMu 3aMEHBbI.

15. Beruncnenue onpeneneHHoro HHTerpasa METOA0OM HHTETPUPOBAHHS IO YaCTSIM.

16. MurterpupoBaHHe YETHBIX U HEYETHBIX (DYHKIUI 10 CAMMETPUYHOMY OTPE3KY (BBIBOI).

17. OmnpeneneHue v BbIYHCIEHUE HECOOCTBEHHBIX HHTETPAJIOB.

18. Boluncnenue miom@aau KPUBOJIUHEHHOM Tpanenuu, OrpaHUuYeHHON KpUBOH, 3a1aHHOM sSBHO (3 ciy-
qas).

19. Beluucnenue mionaayM KpUBOJIMHEHHON Tpamney, OrpaHnYeHHON KpUBOM, 3aJJaHHOM mapaMeTpuye-
CKU (J10K-BO).

20. OmpeneneHue v BRIYUCICHUE IUIOMAIN KPUBOJIMHEHHOTO CEKTOpA (JIOK-BO).

21. BpruuciieHue JUIMHBL IYTH KPUBOM, 33/1aHHON SIBHO (JIOK-BO).

22. BewluuciieHue JUTUHBI Ty KPUBOW, 3aJaHHOW TTapaMeTPHIECKH (JI0K-BO).

23. Beluucnenue JUIMHBI AYyT'H KPUBOW B MOJISIPHBIX KOOPAWHATAX (JJOK-BO).

24. Bpluncnenue o0beMa Tesa Mo IUIOMIAIM HapauieIbHbIX CeUeHUH (T0K-BO).

25. Beluucnenue oobema Tena BpaueHus (J10K-Bo).

I[OM&HIH@C 3aIaHUC - CPCIACTBO IIPOBEPKU yMeHI/Iﬁ MMPUMCHATH TOJYUCHHBIC 3HAaHUA JISA pCHICHUSA 3a1a4
OMMPECACIICHHOI'O TUIIA ITO TEME HUJIN pasacily, IPpCAHA3HAYCHHOC JJI BBITIOJIHCHUS JOMaA.

IIpumepHblii BapuaHT qomamnero 3aaanus 1 (I31)

1. TIposecTH MccnenoBanue GYHKIMHA HA SKCTPEMYM
z =x3 —y3 —3x? — 3y — 24x
2. IIpoBepuTh, yaosnerBopsieT mu Gyrkuus U(X,Y) 3a1aHHOMY YPaBHEHHUIO
-2 262_u+2 62u+ 2@—0
ey x xyaxay Y ay?

x 0x?2



IIpumepHbIil BapuaHT qoMamHero 3aganus 2 ([32)

Breraucnuts HUHTCIpaJibl:

1. fsinz x dx, 2. fsin6xcos3 x dx,
3 f dx 4 f dx
") 2sinx —cosx’ ") VxZ—x—-1

IIpumepHblil BapuaHT qomMamHero 3aganus 3 ([33)

1. U3MeHUTDb NOPAIOK UHTETPUPOBAHMUSL:

-3 Va—x2 0 2—V4a—x2
f dx f Fy)dy + f dx f )y
-2 0 -3 0

2. BeaucianTh:

O N gD

10.
11.
12.
13.

14.
15.
16.
17.
18.
19.
20.

21.

22,
23.
24,
25.

ff (54x2y? + 150x*y*")dxdy
D

D:x=1,y=x3y=—Jx

Bonpockl BLIXOHOTO KOHTPOJIA (3K3aMeHa 1)
Teopema (Poms) (mok-Bo). 'eoMmeTpudeckuii cMbIc Teopembl (Pois).
Teopema (Komm) (10Kk-BO).
Teopema (JIarpanxa) (mok-Bo). ['eomeTpuueckuii cmbici TeopeMsl (JIarpanxa).
Teopema (ITpaBumno Jlonurans) (10K-BO).
YpaBHEHHsI KacaTeIbHOW U HOPMAJIA K KPUBOM.
Teopema (ITpu3Hak MOHOTOHHOCTH (PYHKIHH) (IOK-BO). ['€OMETpUYECKUI CMBICIT TEOPEMEI.
Omnpenenenne TOYEK MaKCUMyMa, MUHUMYMa, SKCTpeMyMa (QYHKIHA. | eoMeTprudeckuii BuI.
Teopema (Heobxomumoe ycioBue sxcTpemyma GyHKIHMH) (TOK-BO). ['eoMeTprUUeCKuil CMBICI Teope-
MBI
Omnpenenenue CTalMOHAPHON TOUKH, KPUTUUECKOH Touku 1-ro poaa.
Teopema-1 ([locTarounoe ycinoBue 3KkCcTpeMyMa (pyHKIUH) (T0K-BO).
Teopema-2 ([loctaTouHoe ycinoBue 3KCTpeMyMa QpyHKIUH) (6€3 T0K-Ba).
HauOonbiiee n HauMeHblee 3HaYeHNs (PYHKIIMU Ha OTPE3Ke.
Omnpenenenust BHITYKIOTO BBEPX U BBITYKJIOro BHU3 rpaduka QyHKIMH, TOUKH neperuda. 'eomerpu-
YeCKUU BUJI.
Teopema (Kputepuii HanpaBiieHUs BBITYKIOCTH) (JI0K-BO).
Teopema (Heobxoaumoe ycioBue TOUkH neperuda) (J0K-BO).
Omnpenenenne KPUTUIECKON TOUKH 2-TO POAA.
Teopema (JlocTaTouHO€ yCIIOBUE TOUYKH TIeperuda) (I0K-BO).
AcumnToTsl rpaduka GyHKIHMN: BEpTUKAIbHbIE, TOPU30HTAIbHBIE, HAKJIOHHBIE.
Cxema uccnenoBanust QyHKIIMH U TIOCTPOCHUS ee rpaduka.
Onpenenenus QyHKUUN 2-X IEpEMEHHBIX, 3-X IEPEMEHHBIX U I1 IEPEMEHHBIX.

Omnpenenenns U reOMETPUUECKUN BUJL ) -okpecTHocTell. Onpenenenus npeaenoB QyHKIUN 2-X me-
PEMEHHBIX, 3-X TIEPEMEHHBIX H 71 IEPEMEHHBIX.

I'eomeTpuueckuii cMbIci npenena GyHKIUN 2-X epeMEHHBIX.

HenpepbIBHOCTh PYHKIIMM MHOTUX NEpeMEHHbBIX. TOUKH pa3pbIBa.

YacTHble pUpaIieHus, MoJIHOe NpUpaleHne QyHKINU 2-X TePEeMEHHbIX.

OmnpeneneHus 4acTHBIX MMPOU3BOIHBIX 1-TO MOpAIKa PYHKIUHU 2-X IEPEMEHHBIX.



26. 'eomeTprueckasi HHTEPIIPETAIUS YACTHBIX IPOU3BOIHBIX (DYHKITMH 2-X TIEPEMEHHBIX.
27. OnpeneneHus: YaCTHBIX IPOU3BOIHBIX BBICIIMX MOPSIKOB (YHKIIMH MHOTHX TIEPEMEHHBIX.
28. Onpenenenue cMemanHoi nmpousBoaHoi. Teopema (IlBapiia) (6e3 m0k-Ba).

29. Iuddepenuman QyHKIUH 2-X MEPEMEHHBIX (BBIBO).

30. AuddepeHnnansl BHICIINX MOPAIKOB (PYHKIHH 2-X TIEPEMEHHBIX.

31. Ompenenenus U MPOU3BOHBIC CIOKHBIX (YHKIIUHA MHOTHX MTEpEMEHHBIX (3 BUAQ).

32. IIpousBoanas HessBHON QyHKIMH F(X, Y)=0 (BbIBO1).

33. [IpousBoanas HessBHON pyHKImu F(X, Y, 2)=0.

34. OnpeneneHus TOYEK MAaKCUMyMa, MUHIMYMa, SKCTpeMyMa (YHKIIHH 2-X IEPEMEHHbIX.
35. Teopema (HeoOxoammoe yciaoBre SKCTpeMyMa) (IOK-BO).

36. Teopema (JlocTaToyHOE YCIOBHE SKCTPEMYyMa).

37. Hauboupliee u HanMeHbllee 3HAYCHNUS (QYHKIIUH.

Bonpochbl BLIXOHOT0 KOHTPOJIs (3K3aMeHa 2)
Onpenenenne ABOMHOIO UHTErpaa.
I'eomeTpuueckuii CMBICI IBOMHOIO MHTErpasa.
OcHOBHBIE CBOWCTBA ABOMHOIO UHTErpala.
Boruncnenue 1BOMHOro HHTErpaia B PSMOYTOJIbHBIX KOOPIWHATAX.
Boruncnenue 1BOMHOr0 HHTErpaia B MOJIAPHBIX KOOPAUHATAX.
[IpunoskeHne NBOMHOIO UHTETpasa.
Onpenenenre TpPOMHOrO UHTErpaa.
OcHOBHBIE CBOWCTBA TPOMHOI'O MHTErpasa.
Boruncnenue TpoMHOro HHTErpaia B IPSMOYTOJbHBIX KOOPAUHATAX.
Boruncnenue TpoMHOro HHTErpaia B HWIMHAPUUYECKUX KOOPANHATAX.
Beruuciienue TpoitHOro HHTErpana B chepuueckux KOOpAHHaTaXx.
[IpunoxeHre TPOMHOIO MHTErpaa.
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13. OnpeneneHust YUCIOBOTO psifa, N-il YACTUYHOW CYMMBI psifa, cyMMbI psiaa. [IoHSITHE CXOOUMOCTH
psna.

14. CsoiicTBa psIOB.

15. Teopema (HeoOxomumplii mpu3Hak cxonuMocTu psna). Cruencreue (loctaTouHblii TpU3HAK Pacxo-
JTUMOCTH PSJIa).

16. OmnpezneneHust rapMOHUYECKOTO psiia B 000OIIEHHOT0 FApMOHUYECKOTO Psijla, CXOJUMOCTh 3TUX PA-
TIOB.

17. Onpenenenue psjia reOMETPUYECKON MPOTPECCHH, €T0 CXOJUMOCTb.

18. JlocTaTtouHble MPU3HAKUA CXOJIUMOCTH 3HAKOIIOJIOKUTEIBHBIX PSIIOB:

1. a) Ilpusnaku cpaBHenus, 0) [lpusnak lanambepa, B) Pagukansueiii npusnak Komwu, 1) MHTerpans-
HbII npu3Hak Kommn.

19. OmnpeneneHust 3aK0YEPEIYIOMINXCS U 3HAKOTIEPEMEHBIX PSIOB.

20. TpusnHak JleiiOHUIA CXOAMMOCTH 3HAKOUEPETYIOLINXCS PSIOB.

21. OOmuit 1oCTaTOYHBIN MPU3HAK CXOJUMOCTH 3HAKOIIEPEMEHHBIX PSJIOB.

22. TlonsTue aOCOMOTHOM U YCIOBHOM CXOAMMOCTH 3HAKOTIEPEMEHHBIX PAIOB.

23. Onpexaenenue GyHKIMOHATBHOTO paga. O61acTb CXOAUMOCTH (PYHKIIMOHAIBHOTO psfa.

24. OmpeneneHue CTETIEHHBIX PSAIOB MO CTETIEHSIM ITEPEMEHHOMN X | TT0 CTETICHSIM Pa3HOCTH (X-a).

25. Teopema (Abens). CiiencTaue.

26. OmpeneneHue pagnyca CXOIUMOCTH U MHTEPBAJIA CXOJUMOCTH CTETICHHOTO PsiJia.

27. CBOWCTBa CTEIICHHBIX PSJIOB.



28. ®opmyibl A OTHICKAHUS pailyca U HHTEpBaia CXOAUMOCTH CTEIIEHHOTO psja.

29. MuorouwrieH Teitnopa (BBIBO).

30. ®opmymna Teinopa, ocrarounsiii wieH B popme Jlarpamxka. Psaer Teiinopa m MakiiopeHa.

31. Teopemsl (2) 0 cXOAUMOCTH OCTPOEHHOTO psifa Telnopa (mmu Makiopena) K 3a1aHHON (QYHKIINH.

32. Pa3noxeHue HEKOTOPBIX AJIEeMEHTapHBIX PYHKIHIA B psix MakiopeHa.

IIkaJbl OLeHKH 00pa30BaTEeJIbHBIX J10CTHKEHU I

Kon Bun Kpurepun bannet Makcu-
OLICHOYHOT'O MaJIbHbBIN
cpexacrtsa 6am1 - Mu-
HUMaJIbHBII
6amn
Kontposnbhas | BeinmosHeHo npaBuibHO 3—5 3agaHuii 2 Oaya 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 3aganue
Brinonneno npaBuiibHo 02 3amaHuit 0 9-15
31 Jomamnee | Brimonneno npasmibHO 60% 1 Oosee 5 GaioB 3a
3aganue 1 1 3amanue
6-10
BeimonHeno npasmibHO MeHEee 60% 0
132 Jomamnee | Brimonneno npasmibHo 60% u Oosee 2,5 6amna 3a
3agague 2 1 3amanue
6-10
Brimoneno npaBmibHO MeHee 60% 0
133 Homamnee | Brimomneno npasmibHO 60% 1 Oosee 7,5 6amoB 3a
3agaHue 3 1 3amanue
9-15
Brimonaeno npaBmibHO MeHee 60% 0
Knl- KomnokBu- | - miyOokoe M MPOYHOE YCBOEHHE MpO- 18-20
Kn2 yml- IrpaMMHOT0 MaTepHaina, OaoB
KomnnokBuym | - momnHbIe, MOcCieqoBaTeNbHbIE, TPAMOT-
2 HBIC U JIOTHYECKH MU3JIaraeMbIe OTBETHI,
- cBOOOJIHO CIPABIAOIINECS C TOCTaB-
JICHHBIMU 3aJla4yaMu, 3HaHUS MaTepuaa.
- 3HaHHME NIPOTPAMMHOI0 MaTepuaa, 15-18
- TpPaMOTHOE W3JIOXKEHHEe, 0e3 cyIe- O6ayutoB
CTBEHHBIX HETOYHOCTEH B OTBETE Ha BO-
poc,
- MpaBWJIbHOE TPHUMEHEHUE TeopeThye-
CKHX 3HAHHI. 12-20
- YCBOCHHME OCHOBHOT'O MaTepuana, 12-14
- IPU OTBETE JIOMYCKAIOTCS HETOYHOCTH, 6asoB
- IPU OTBETE HEIOCTATOYHO MPABHUIIBLHBIC
(hopMyIIHpOBKH,
- HapylleHHe IOCIe0BaTeIbHOCTH B
M3JI0’KEHUU IPOrpaMMHOT0 MaTepHara.




- HEe3HaHHUE MTPOTPAMMHOT0 MaTepHana,
- IIPY OTBETE BO3HUKAIOT OLTHOKH.

0 OamIoB

o1-
92

Ok3ameH 1 —
DKk3ameH 2

- MIyOOKOe W MPOYHOE YCBOEHHUE Mpo-
rpaMMHOTO MaTepuarna,

- TIOJIHBIE, IOCJIEIOBATENbHBIE, IPAMOT-
HBIE U JIOTHYECKH U3JIaraeMble OTBETHI,

- cBOOO/IHO CIPABJIAIOIIMECS C TMOCTaB-
JICHHBIMU 3aJla4aMy, 3HaHUS MaTepuasa.

26 - 30
OaJUIOB

- 3HaHUE MPOTrPaMMHOT0 MaTepHaa,
- TpaMOTHOE WU3JIOXKeHue, 0e3 cyile-
CTBCHHBIX HETOYHOCTEH B OTBETE HA BO-
mpoc,

- MpaBHJIbHOE NMPUMEHEHUE TEOpeTHYE-
CKMX 3HAHMII.

22 -25
0aJUIOB

- YCBOGHHE OCHOBHOT'O MaTepuala,
- IIpHU OTBCTC JOMYCKAOTCA HCTOUYHOCTHU,
- IPY OTBETE HEJOCTATOYHO MIPABHIbHBIC
(OpMYITHPOBKH,

- HapylleHHE IOCICA0BATEILHOCTH B
W3JI0)KEHHH TIPOTPAaMMHOI0 MaTepuala.

18-21
Oaju10B

- HC3HAHUC IIPOTpaMMHOI'0 MaTc€pualia,
- IIpHU OTBCTC BO3HUKAIOT OIIUOKH.

0 Oa1oB

18-30

Htorosas OLCHKaA IMPCACTABJIACT coboit CyYMMY 6aJ'IJ'IOB, 3apa6OTaHHBIX CTYACHTOM IIpU BBIIIOJIHCHUHA
3a11aH1/1171 B paMKax TCKYLICTro U MPOMEIKYTOYHOI'O KOHTPOJIA U BBICTABIIAACTCA B COOTBETCTBUU C Ilonoxe-

HHEM O erﬂHTHO-MOHYHBHOﬁ CHUCTEMC IIO cnez[ylomeﬁ mIKajiac:

Y4eOHO-MeTOAMYECKOEe U MH(POPMALIMOHHOE O0ecriedyeHUue Y4eOHO! TUCIUILINHBI

1. Camumos, P. b. Maremaruka JIsl CTYACHTOB CTPOUTEIBHBIX U TEXHHUYECKUX CIEIHUaTbHOCTEH:
yaebnoe nocodbue / P. b. CasmumoB. — Cankrt-IletepOypr: Jlanb, 2018. — 364 ¢. Pexxum nocryma:

Cymma OamnnnoB Orenka 1o 4-x 6aabHOH O1enka
TIKase (ECTS)
90 - 100 5 (OTIMYHO) A
85 -89 4 (xo B
75 - 84 potiio) C
70-74 D
65— 69 3 (YAOBIETBOPHUTEIIEHO)
60 — 64 E
0-59 2 (Hey1I0BJIETBOPUTEIILHO) F

OcHoBHas nuTeparypa

https://e.lanbook.com/reader/book/107956/#8

1. Tep-Kpukopos, A. M. Kypc maremarnueckoro anaiusza ydeOHoe mocobue / A. M. Tep-
Kpuxopos, M. 1. lllabynnun. — 8-e¢ m3n. — Mocksa JlabopaTtopus 3nanwmii, 2020. — 675 c. Pe-

*uM octyna: https://e.lanbook.com/reader/book/152036/#1

bepman, I'. H. COopHHK 3a1au 1o Kypcy MaTeMaTH4ecKoro aHaiuza: yueOHoe mocobue / I'. H.
bepman. — 9-e usn., crep. — Cankr-IlerepOypr: Jlanp, 2020. — 492 c. Pexum nocryma:

JlonosHUTENbHAS JIUTEpATypa

https://e.lanbook.com/reader/book/126705/#9



https://e.lanbook.com/reader/book/107956/#8
https://e.lanbook.com/reader/book/152036/#1
https://e.lanbook.com/reader/book/126705/#9

4. BopoObeBa, E. B. Marematuka. OnopHbIie KOHCIIEKTBI U TPAKTUYECKUE 3aHATHS IJIs1 CTY/ICHTOB
MH)KEHEPHBIX CIIeIUaIbHOCTEH: yueOHoe nocobue s By3oB / E. B. Bopo6seBa, E. H. CtpaTtuna-
toBa. — Cankrt-IlerepOypr: Jlanp, 2021. — 164 c. Pexxum nocrymna:
https://e.lanbook.com/reader/book/156393/#1

[Tporpammuoe obecnieuenue u UuTepHeT-pecypcehbl
[Iponecc peanuzanmu 00pa3oBaTEIHHOM MPOrpaMMBI B COOTBETCTBUU ¢ TpeboBanusmu OC BO
o0ecrieueH HEOOXOAUMBIM KOMIUIEKTOM JIMIIEH3UMOHHOIO MmporpaMMmHoro obecrneueHust «Word», «Power
Paint» Bepcuu Office 2010.

MarepuajbHO-TeXHHYECKOE o0ecriedyeHue Y4eOHOMH TUCUUIITHHBI

JIeKIIMOHHBIE 3aHITHS TPOBOAATCS B CIICIUATH3UPOBAHHBIX AYIUTOPUSX, OCHAIEHHBIX MYIIbTH-
MEIMIHBIM 000pPYIOBAHUEM.

[IpakTudeckue 3aHATHS MPOBOMSATCS B YUCOHOH ayqUTOpUH, NIPEIHA3HAYCHHOM ISl IPOBEACHUS
3aHSATUI JICKIMOHHOTO ¥ CEMHUHAPCKOT0 THUIIA, TPYIIOBBIX U WHIWBUAYAIBHBIX KOHCYJIbTAIMMA. AYIUTO-
pHsl OCHAIllEHa HEOOXOIUMBIM 000PYJIOBaHUEM (IIPOCKTOPOM, JOCKOH, KOMITBIOTEPOM) VIS TPOBEIACHUS
3aHSATHUH C TIOMOIIBIO MPE3CHTALINH.

Y4eOHO-MeTOAMYECKHE PEKOMEHIAIUN JJIsl CTY/IeHTOB

1. Ykazanus 175 IpOoCaylIMBaHUs JIEKIUN

[Tepen HagaioM 3aHATHH BHUMATEIHHO O3HAKOMHUTECS C YUCOHBIM IIJIAHOM MPOBEICHUS JICKIUN 1
CITUCKOM PEKOMEHIOBAaHHOM JINTEPATYPHI.

[lepen nmocemienueM oYepeIHON JIEKIIMA OCBEKUTH B TAMSITH OCHOBHBIE KOHIEIIIUN MTPOMIEHHOTO
panee matepuana. [loaroToBuTh Mpu HEOOXOAUMOCTH BOIIPOCHI MpernoaaBareato. He Hago onacaThes, 4To
BOIIPOCHI MOTYT OBITH MTPOCTHIMH.

Ha nexiuu ocHOBHOE BHUMaHUE CIEyeT YAEIiTh He popMyIaM U MaTeMaTHYECKUM BBIKIIAIKaM,
a COJIEpP>KaHUIO N3yYaeMbIX BOIIPOCOB, OMPEACIICHUSIM U IOCTAHOBKAaM 3a/ay.

B mporiecce n3ydeHus TEKIIMOHHOTO Kypca He0OX0IMMO IO BO3MOXKHOCTH YacTO BO3BpAIIAThCs K
OCHOBHBIM MOHATHSIM M METOJIaM PEIICHUS 3a/1a4 (3/1eChb BO3MOXKEH BBIOOPOYHBIM KOHTPOJb 3HAHUN CTY-
JICHTOB).

KenaTenbHO MCIONB30BATh KOHCIEKTHI JICKIIUH, B KOTOPBIX MCIOIB3yeTCs MPUHSTAs Mpero/iaBa-
TeJeM CHCTEeMa 0003HAUCHHIA.

Jlnis Gonee moapoOHOTO U3YUEHHUS Kypca cleqyeT paboTaTh C PeKOMEHIOBaHHBIMU JTUTEPATypPHBI-
MH UCTOYHHKAMHU ¥ BHOBb ITOSIBIISIOIIMMHUCS MCTOUHHUKAMHU.

2. YkazaHus AJid y4acTUsl B IPAKTUYECKUX 3AHITHUIX

[lepen mocemieHneM MPaKTHUYECKOTO 3aHATUS YSCHUTHh TEMY M CAMOCTOSITEIbHO M3Y4YHUTh CBSI3aH-
HBIE C HEW MOHATHS M METOJIbI PEIICHUS 3a]1a4.

[lepen permenueM 3a1a4 akTHBHO y4acTBOBAaTh B OOCYXKJIEHHUHU C TIPETOJIaBaTeIeM OCHOBHBIX T1O-
HSTUH, CBSI3aHHBIX C TEMOW MPAKTUYECKOTO 3aHATHS.

B npouecce penienns 3a1ad BECTH AUCKYCCHIO C TTPENOAABATENIEM O MPABHJIBHOCTH MPUMEHEHUS
METO/IOB MX PEIICHHS.

[To BO3MOKHOCTH CaMOCTOSITENILHO IOBOJAUTH PEIICHHUE MPEIaraéMbIX 3a/1a4 10 OKOHYATEIbHOIO
HUTOTA.

B koHIIe TpaKkTHYECKOro 3aHATHS TPU HEOOXOAMMOCTH BBISICHUTH Y MperojaBaTelis HesICHbIE BO-
MPOCHI.


https://e.lanbook.com/reader/book/156393/#1

OCHOBHBIE pe3yJIbTaThl BBITIOJHEHHS PAa0OThl HEOOXOAUMO pacreqaraTh.

3.YKazaHus 11 BHIIOJIHEHUS CAMOCTOSITETIbHON paboThI

[Tonyunts y mpenogaBartens 3alaHUe U CIUCOK PEKOMEHJOBAaHHOM JUTEpaTypsl. M3ydenue Teo-
PETUYECKHX BOIPOCOB CJIEAYET MPOBOJUTH MO BO3MOXKHOCTH CAMOCTOSITEIIBHO, HO TPH 3aTPYAHEHUSX
o0pamarecs K MpenoaBaTesio.

[ToaroToBUTH MUCEMEHHBIM OTUET O MPOJICIAHHOM padoTe.

IIpu BbINONHEHUN (POHTAIBHBIX 33JaHUN MO YCMOTPEHMIO IpenojaaBaTelis padoTa MOXKET ObITh
OlLleHEHa 0e3 MUCbMEHHOI0 OTYeTa Ha OCHOBE OTBETOB HAa KOHTPOJIbHBIE BOIPOCHI, IPU YCIIOBUM AKTUB-
HOM CaMOCTOATEIILHON PabOTHI.

[ToaroTOBUTH OTBETH HA KOHTPOJIBHBIE BOIIPOCHI.

MeTOI[l/I‘IECKI/Ie PEKOMEHIAIUNA NJISA Hpenoz[aBaTe.ﬂeifl

1. Ykazanus aJisi npoBeACHUS JICKIUN

Ha niepBoii BBOJHO# JIeKLIMU cenaTh OO 0030p coepKaHus Kypca U OTMETUTh HOBbIE METO/IbI
U MOJIXOJIbI K PELICHUIO 3ajayd, PACCMaTPUBAEMbIX B Kypce, JOBECTU JI0 CTYAEHTOB TpeOoBaHUs Kadeapsl,
OTBETUTH Ha BOIIPOCHI.

[Ipu noAroToBKE K JIEKIIMOHHBIM 3aHATUSAM HEOOXOAMMO IPOAYMAaTh IIJIaH €ro MpOBEAEHUS, COJep-
YKaHHE BCTYIUTEIbHON, OCHOBHOM M 3aKJIIOUUTENILHOM 4acTH JIEKIIMU, O3HAKOMUTHCSI C HOBUHKaMU yueo-
HOM M METOJMYECKOM JUTepaTypbl, MyOIMKAIUIMU IEPUOINYECKON eYaTH M0 TEME JIEKIIMOHHOTO 3aHsi-
TUS. YTOUHUTH IIJIaH MPOBEACHUS MPAKTUYECKOIO 3aHATHUS MO TeMme jekuuu. Ilepen usnoxxeHueMm Teky-
IIEro JICKIMOHHOTO MaTepualla HAIOMHUTh 00 OCHOBHBIX UTOTaX, JOCTUTHYTBHIX HA NPEABLAYIINX JIEKIIH-
ax. C 3Tol Lenbo 337aTh HECKOJIBKO BOIIPOCOB ayJUTOPUU U OCYLIECTBUTH BHIOOPOUHBIN KOHTPOJIb 3HA-
HUS CTYJICHTOB.

B xozxe nexkunoHHOro 3aHATHS MPENojaBaTeib JAOJKEH Ha3BaTh TEMY, YUEOHbIE BONPOCHI, O3HA-
KOMUTB CTYJIEHTOB C IEPEYHEM OCHOBHOM U JIOTIOJIHUTEIBHON JIUTEPATYphl IO TeMe 3aHATHs. PackpbiBas
coJiep’KaHue y4eOHBIX BOIIPOCOB, aKLIEHTUPOBATh BHUMAHHUE CTYAEHTOB Ha OCHOBHBIX KaTETrOpusX, siBje-
HUSX U Ipoleccax, OCOOCHHOCTSIX UX MPOTEKaHHs. PacKpbIBaTh CYIIHOCTb M COJAEP’KAHUE Pa3TUYHBIX
TOUYEK 3PEHHUS U HAYYHBIX MTOJIX0JI0B K OOBSICHEHHUIO T€X UM UHBIX SIBICHUH U MPOLIECCOB.

Crnenyer apryMeHTHpOBaHO OOOCHOBaTh COOCTBEHHYIO IMO3UIMIO IO CIIOPHBIM TEOPETUYECKHM
Bonpocam. [IpuBoauTts npumepsl. 3agaBaTh M0 X0y M3JI0KEHMS JIEKIIMOHHOTO MaTepralla pUTOPUUECKUE
BOIMPOCHI U CAaMOMY JlaBaTh Ha HUX OTBET. DTO CIIOCOOCTBYET aKTUBU3ALIUHM MBICIUTEIbHOMN 1€ATEIbHOCTH
CTYZICHTOB, MOBBIIIEHUIO UX BHUMaHUS U MHTEpeca K MaTepuaiy JIEKIHH, ee cojepxanuto. [Ipenonasa-
T€Nb JIOJDKEH PYKOBOAUTH pabOTON CTYAEHTOB MO KOHCHEKTHPOBAHHIO JIEKIIMOHHOTIO Marepuaia, Mmoj-
YepKUBaTh HEOOXOJIUMOCTh OTPaKE€HUS B KOHCIIEKTaX OCHOBHBIX IOJIOKEHUH H3ydaeMOH TE€MbI, 0C000
BbIJIETISIS, KaTeropHalibHbIM anmnapaT. B 3akmounTenbHON 4acTH JIEKIIMKM HEOOX0IUMO COpMYyIUpOBaTh
o0I1re BBIBOJIBI 110 TEME, PACKPBIBAIOIINE CO/AEP)KaHUE BCEX BOIPOCOB, MOCTABIEHHBIX B JeKIHU. O0b-
SBUTH IJIaH OYEPENTHOT0 MPAKTUUYECKOTO 3aHITHs, AaTh KPATKUE PEKOMEHIAIMH M0 MOATOTOBKE CTYIEH-
TOB K MPaKTHUYECKOMY 3aHATHIO. OnpenenuTb MECTO U BPEMs KOHCYJIbTAllMM CTYACHTaM, MOKEIaBIINM
BBICTYIIUTH C JIOKJIJIaMUu U pedepaTamu.

Ha nocnenneil nekuuu yaenuTh BpeMs Uit 0030pa Hanbolsiee BaXKHBIX IMOJIOKEHHH, pacCMOTPEH-
HBIX B Kypce.

2. YkazaHus Ui MPOBEACHUS IPAKTUYECKUX 3AHITHI

YeTko 0003HaYUTH TEMY MPAKTUYECKOTO 3aHATHSI.

OO6cyauTh OCHOBHBIE MOHSATHUS, CBSI3aHHBIE C TEMOW 3aHSITHSL.

B nporuecce pemienns 3aga4 BECTU TUCKYCCHIO CO CTYACHTAMH O NPaBUIIBHOCTU MPUMEHEHUS TEO-



PETUYECKUX 3HAHUU.

OTMeyathb CTYACHTOB, HaOOJIee AKTUBHO YYaCTBYIOLIUX B PEIICHUH 3a/1a4 U IUCKYCCHUSX.

B KoHIIe MPaKTUYECKOT0 3aHATHA 33]JaTh ayJUTOPUN HECKOIBKO KOHTPOJIBHBIX BOIIPOCOB.

3.YkazaHus 1o KOHTPOJIIO CAMOCTOSTENIbHOW PabOThI CTYICHTOB

[To ycMOTpeHHUIo mpenoaaBatelis 3alaHue Ha CaMOCTOSITENIbHYIO paboTy MOXKET OBbITh MHAWBHUIY-
AJTBHBIM WIIN (PPOHTAIIBHBIM.

[Tpu wmcmonp30BaHUM MHAMBHUIYAJIBHBIX 33aJaHUN TpeOOBaTh OT CTYAEHTA MUCHMEHHBIH OTYET O
IPOJICIAHHOM padoTe.

[Tpu npumeneHnn (HPOHTANBHBIX 3a/laHUK BECTH KOJJICKTHBHBIC OOCYKICHHUS CO CTYyIEHTaMH OC-
HOBHBIX TEOPETUYECKUX MOJIOKECHHH.

C nenpi0 KOHTPOJIS KauecTBa BBHIIIOJHEHUS CAaMOCTOATENBHOM paboThl TpeOOBAaTh MHAWBUIYaIb-

HBIE OTYETHI (JOMYCTUMO BMECTO NMUCHMEHHOTO OTYETa MPUMEHATh WHAWBUAYaAIbHBIE KOHTPOJIBbHBIE BO-
IIPOCHI).

[IporpamMma coctaBiena B coorBercTBuu ¢ TpedoBanusmu OC HUAY MUOU u yueOHbIM TI1aHOM
OCHOBHOM 00pa30BaTeIbHOM MporpaMmMbl 1o crneruanbHocTu 14.05.02 ATOMHBIE CTaHIMH: IPOSKTHPO-
BaHME, SKCIUTyaTallus U MHKUHUPUHT

PaGouyto mporpammy cocTaBHII AOIEHT E_iﬁ_Bap.aHOBCKa}I JL.B.
//ég U
Penensent, mpodeccop [ / Yepuosa H.M.

[Iporpamma onoOpena Ha 3acenanun YMKC 14.05.02 AToMHbIE CTaHIIUU: MPOEKTUPOBAHUE, KC-
roryatanus v uekuHupuHT 0T 15.11.2021 roma, mpotokon Ne2.

[Ipencenarens yueOHO-METOIUIECKON KOMUCCUT /_f;’%{, Jlsnun A.C.



