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COJEP)XAHHUE

Llenn u 3870241 OCBOCHUS TUCIHILTHHBI

[lepeueHnr mnaHupyeMbIX pe3yiabTaTOB OOY4YEHHS MO JUCLHUIUIMHE (MOMYIIO),

COOTHECEHHBIX C IUIAaHUPYEMBIMH Pe3yIbTaTaMH OCBOSHUS 00pa30BaTEIBHON MTPOTPaMMBI

3. MecTo JUCHUILUIUHBI B CTPYKTYpe 00pa3oBaTe/IbHON pOrpaMMbl OakaiaBpuaTa

4, OO0beM IUCHMIUTMHBI (MOAYJISI) B 3a4ETHBIX €JUHUIAX C yKa3aHWEM KOJMYecTBa
aKaJIEMUYECKUX 4YacoB, BBIACICHHBIX HAa KOHTAKTHYIO paboTy oOydarommxcsi c
npenojasareneM (IO BHAaM Y4eOHBIX 3aHATHI) W Ha CaMOCTOATENBHYIO paboTy
oOyJaronxcs

5. ConepxaHre TUCHUIUIMHBI (MOIYJIS), CTPYKTYPHPOBAHHOE MO TeMaM (pasienam)
C YKa3aHHEM OTBEIECHHOTO Ha HUX KOJMYECTBA aKaJEMHUYECKHX YacOB M BUIOB y4COHBIX
3aHATHN

5.1. ConeprxkaHre pa3zienoB yueOHOH TUCITUTUTAHBI (MOIYJIS)

5.2. CrpykTypa yaeOHON AUCITUTLTAHBI (MOIYJIs)

6. [TepeueHr y4eOHO-METOUUECKOTO OOCCIICUCHUSI ISl CAaMOCTOSITEIILHONM pabOThI
00yJaromxcs Mo AUCIUATUTHHE (MOIYITIO)

7 @DoH/ OLEHOYHBIX CPEACTB MJsl TPOBEACHHUS IPOMEKYTOUHOW aTTecTaluu
00yJarommxcs Mo AUCIUATUTHHE (MOIYITIO)

7.1. [lepeueHr KOMIIETCHIMI C yKa3aHHWEM 3TanoB uUX (OPMUPOBAHUS B IPOIECCE
OCBOEHHS 00pa30BaTEIbHON MPOrPaMMBbL

7.2. Onwucanne mokaszarenell U KpUTEpUEB OLEHUBAaHUS KOMIECTEHIIMK Ha pa3IHMYHBIX
sTanax ux GOpMHUPOBAHUS, ONMCAHUE LIKAJl OLCHUBAHUS

7.3. TunoBble KOHTPOJBHBIE 3aJaHHUS WM WHBIE MaTepualibl, HEOOXOAMMBIEC ISt
OILICHKW 3HAHWH, YMEHHH, HABBIKOB W OMBITA JICATEIBHOCTH, XapaKTEPU3YIOUINX JTaIbl
(hopMHpOBaHUS KOMIETEHIMH B IIpOLiecce OCBOCHUs 00pa30BaTeIbHOM TPOrpaMMBl

7.4. MeTtoandeckne MaTepualibl, ONpPEEISIONIne MPOIEeIypbl OLIEHUBAHUS 3HAHWM,
YMEHUH, HaBBIKOB W ONbBITa AEATENIHOCTH, XapaKTEpU3YIOIIUX 3Tambl (popMUpOBaHUS
KOMITETEHITUHN

8 [lepeueHr OCHOBHOW M JOIONHUTENHHOW Y4EOHOU JHUTEpaTyphbl, HEOOXOIUMOWM
JUTSL OCBOEHUS AUCLUTUIMHBI (MOJTYJIs)

8.1. OcHoBHas yueOHas TUTEpaTypa

8.2. HononautensHas yueOHas TuTeparypa

9. [epevenn pecypcos UHQOPMAIIOHHO-TEIIEKOMMYHUKAIIMOHHON ceTH
«MHTepHET», HEOOXOIUMBIX JIJIsI OCBOCHHS AUCLUIIIIMHBI (MOIYJIs)

10. Metoandecknue ykazaHus st OOyYarOIUXCS 1O OCBOSHHIO JIMCIMIUIHHBI
(Momyns)

11. [epevens WHPOPMAITMOHHBIX TEXHOJOTHA, UCTIONB3YEMbIX MPH OCYIICCTBICHUH
o0pa3oBaTeNbHOTO Hpolecca MO IUCHMIUIMHE (MOAYIIO), BKJIIOYas MepevyeHb
NPOTrPaMMHOr0 obecrieueHus U HH()OPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

12. Onrcanne MaTepUaIbHO-TEXHUUYECKON 0a3bl, HEOOXOAMMON TSI OCYIIECTBIICHUS

00pa30BaTenbHOr0 MpoIlecca Mo JUCIUILTHHE (MOJTYJITIO)




1. Hesn 1 3a1a4M OCBOCHHS AW CHUILIHHBI
Heasimu ocBoeHust aucuuIuiiHbl «Teopus QYHKUMH KOMIUIEKCHOTO TIEPEMEHHOTOY
ABIIAIOTCA:
- (opMupoOBaHHE 3HAHUI MO 3JEMEHTaM TEOPUH (PYHKIHUU KOMILIEKCHOTO IEPEMEHHOTO
HEOOXOMMBIX JUIsl PeLICHHs 3a]]a4, BOSHUKAIOLIMX B PAKTUYECKOM IeATEIbHOCTH;
— Ppa3sBUTHE JOTUYECKOTO MBIIUICHHS U MATEMATUYECKOM KYJIbTYPBI;
- (opmupoBaHMEe HEOOXOAMMOIO YpPOBHA IOATOTOBKM Ui IOHMMAaHHUS JApPYIHX
MaTE€MaTUYECKUX U MPUKIIAIHBIX JUCLUIUINH;
3aga4u AUCHHUILIMHBI
- W3y4YeHHE OCHOBHBIX MOHATHI M METOAOB 3JEMEHTOB TEOPUH (YHKIIMU KOMIUIEKCHOTO
IIEPEMEHHOT0;
- (¢opMHpOBaHHE HABBIKOB M YMEHHMH peliaTh THIOBBIE 3agaud © paboTath Co
CIICLIMAIbHOM JIUTEPaTypOu;
- YMEHHE HCIIOJIb30BaTh YMEHHE HCIOJBb30BaTh METOJBI 3JEMEHTOB TEOpUH (YHKIIUU
KOMIUIEKCHOTO  IIEPEMEHHOrO Ul pELICHWS TEOPETUYECKUX M INPUKIAAHBIX 3a7ad
€CTECTBEHHOHAYYHBIX JUCLUIUIMH..

2. [lepeyeHb MUIaHNPYEMBbIX Pe3yJIbTATOB 00yUYeHHS M0 JUCHHUILIHHE (MOAYJIIO),
COOTHECEHHBIX € IVIAHNPYEMbIMH Pe3yJIbTATAMM OCBOCHHS 00pa30BaTeIbHOI MPOrpaMMbl

B coBokynmHoctn ¢ apyrumu guctuiimHamMu @I'OC BO  gucrumimHa «OJIE€MEHTHI
Teopur (YHKIMU KOMIUIEKCHOTO TIEPEMEHHOTO» HampaplicHa Ha (DOPMHPOBAHUE CIICITYIOIIHX
KOMIIETECHIINN:

Tabmmma 1. KommereHmuu oOydvaromerocs, (GopMUpyeMbIe B pe3yJIbTaTe OCBOCHUS
JUCIUILIAHBL (MOJTYJIst)

Kopn
HaumeHoBaHue KOMIIETEHLIIMH
KOMIIeTEeHIIM U
VEK-1 Crioco0eH OCYIIECTBIATh IMOWUCK, KPUTHYECKUN aHAIM3 W CHHTE3 uH(popMaruy,

ITPUMCHSATH CHCTEMHBIN MNOAXO0J MJIsl peHICHHM ITOCTABJICHHBIX 3a1a4

Cnioco0eH ocBauBaTh U UCIIOJIb30BAaTh 0A30BbI€ HAYYHO- TEOPETUUYECKUE
3HaHUS KJIACCHMUYECKUX Pa3/IeloB MaTEeMaTHUECKOM HayKH, 0a30BBIMH UJCSIMU U
NK-5 | MeTomamMu MaTeMaTHKH, CHCTEMOW OCHOBHBIX MAaTEMAaTHYeCKUX CTPYKTYp H
aAKCMOMAaTHYECKUM METOJIOM.

B pesynbrate nzyuenus aucuuiuinHbl « Teopust pyHKIUI KOMIUIEKCHOTO TIEPEMEHHOTO0»

CTYJI€HTHI TOJIKHBI:
3HaTB
[Tone C xommiekcHbIX yrcen. JleicTBUs HaJl KOMIUIEKCHBIMU YHUCTIaMH.

Moaynb W apryMeHT KOMIUJIEKCHOTO 4YMcia. AjnredOpanueckasi, TpUTOHOMeTpudeckas Qopma
3anucy KOMIUIEKCHBIX uucen. @opmyiny Myaspa (Bo3BeeHHE U U3BIeUeHHEe KOpHs). OCHOBHbIE
3lIeMEeHTapHble (YHKIMH KOMIUIEKCHON mepeMeHHOW. [Ipenen m  HempephIBHOCTH (DYHKIHMH.
ITocnenoBaTeIbHOCTH MU PsABI KOMIUIEKCHBIX 4Mcell. (DyHKIHMOHAIbHBIE NOCIEI0BATEIBHOCTH,
psizbl, UX 00MacTh cxoauMocTu. CTeneHHbIe pAAbI, PaIuyC U KpyTr cxoauMocTu. OmnpeneneHue
AIIEMEHTApHBIX  (YHKIIHH. [IpousBognyro u auddepeHunan GyHKIUH KOMIUIEKCHOTO
NEPEMEHHOT0, aHAIUTUYHOCTh B TOUKE U B oOnacTu. [Ipom3Bo/HBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢byukiuii. Ycnosue  Komwm — Pumana. ['eomeTpuyeckuil cMbICT MOAYNS M apryMeHTa
POM3BOIHON (DYHKIIMU KOMILJIEKCHOTO ITEPEMEHHOTO.
KowmmnekcHoe unTerpupoBanue. IlepBooOpasHyio u HeompezaeneHHbIH uHTerpai. dopmymiy
Herorona — Jleitonuna. HWuterpansHast ¢opmyna Komm. Ocobble Touku. M30iaMpoBaHHBIE
ocoosle Touku (MOT). Psag u teopema Jlopana. Bbruer QyHKIIMM U OCHOBHBIE TEOPEMBI O




BblueTax. [IpocTbie crnocoObl BBHIYMCICHHUS BbIUETOB. BbIuncieHHE HHTErpajoB C MOMOIIbIO
BBIYETOB.

Ymerb
IIpumeHATH ycnosue Komm — Pumana. HaxomuTh mepBooOpasHyl0 M HeEOmpeleseHHBII
uHTerpasl (QYHKIUM KOMIUIEKCHOW TIEPEeMEHHOW. BBIYHCIATH ONpeneseHHBI HWHTerpall,
MOJIL3YSCh UHTErpanbHOl hopmynoi Komm. Haxomute ocoObie TOUKU. BEIMUCIATH UHTETPAIIBI
C IOMOILBIO BBIYETOB.

Baanern
bazoBbiMu uaesmu u merogamu « Teopust PyHKIME KOMIIJIEKCHOTO IIepeMEHHOT0»
OCHOBHBIMH TOJIOKEHUSIMU Klaccudeckux pazzaesioB TOKII.

3.MecTo qaucuuniauHbl B crpykrype OIl 6akanaspuara
Hucnurnnmuna b1.B.05 «Teopust pyHKIMIT KOMITIEKCHOTO TIEPEMEHHOT0» BXOAWT B IIPEIMETHO-

COZICpPKATeIbHBIA  MOAYNb: (Mpodwiib MareMaThka, Opopuib HHPOPMATHKA) 4acTb,
dbopmupyeMasi ydacTHUKaMH OOpa30BaTeIbHBIX OTHONICHWH HampaBieHUs moarotosku 44.03.05.
Iledazozuueckoe obpazosanue, TPOPUITU «Matematukay u «UHpopmatnkay (kBanuduKanus —

«bakanaBp») 1 uzyuaercs B 10 cemectpe.
Hucunmumna «Teopus GpyHKIMA KOMIUIEKCHOTO TEPEMEHHOTO» 0Oa3upyeTcss Ha 3HAHMSAX,
IIOJIyYE€HHBIX B paMKax LIKOJIBHOIO Kypca MaTeéMaTUKH WM COOTBETCTBYIOIIMX AMCLHUIIIMH
cpeaHero npoecCuOHaIBLHOTO 00pa30BaHMS.

4. O01wmas Tpy10eMKOCTb JUCHUILVIMHBI cOCTABIsAeT 3 3a4eTHbIX equnul, 1084acos. 16 yacos
JieK. , 32 mp.3. u 60 cam.pad. «Teopusi pyHKuMA KOMIJIEKCHOTO MEePEMEHHOT 0>

(5xypc,10 cemectp: 3aueT)
OObeM KOHTAaKTHOW paboThl OOyyarolMXcs C IMpernojaBareieM I0 AUCLUILUIMHE (I10
BUJAM Yy4YeOHBIX 3aHATHI) W HA CaMOCTOSITEIbHYIO paboTy oOydarommxcss OYHOW (HOpPMBI
OTpaskeH B Tabuile 2.

Tabmuma 2.
®opma Tpynoemk Buasbl yuedHoii padoThl
00yueHust 0CTh
Jlexuun/ IIpaktuuec | Jlabopato | IIpome:x ®Dopma
6 mom | Kue pHbIE YTOYHBI CPC aTTecTalun
yucne 3aHsaTHs/ € | 3aHATHS i
npakm. | mom uucne KOHTpOT
b
Hanpae npaxkm.
Hanpaes
Ounas 108 16/10 32/18 60 3a4er
10cem.
3a04HAast 108 4/2 6/4 98 3ayeT
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Tema 1 Monayas 1
ITone C KOMIIIIEKCHBIX YUCEIL.
Mopynb u apryMeHT

KOMILIEKCHOTO 4Yucia. ['eomeTpuueckas
UHTEPIpETANs KOMIUICKCHBIX YHCEI.
PacmmpenHas KOMIUIEKCHASI TIJIOCKOCTb,
cthepa Pumana.

Tema 2
OKpecTHOCTH, OJHOCBSI3HBIE H
MHOTOCBSI3HBIE 00JIACTH KOMILJICKCHOM
IOCKOCTH. DYHKIMU U OTOOpaKEHUS
u3 C B C. OnHonuCTHBIE U OOpaTHBIE
¢bynkun.  Ilpumepsl  KOMIUIEKCHBIX

byukiumii: W =az+b, W =az—+b,
cz+d
W=P(z), W= Pa(2) W =logz,

P2)’

W =z W =sinz, W =c0Sz, u T.1.

Tema 3.

IIpenen  pynkuun U €ro
OCHOBHBIE CcBOWCTBa. HenpepbIBHOCTh U
paBHOMEpHas HEIPEPBIBHOCTD
GYHKIIH.

Tema 4

[locnenoBarenbHOCTH U PAIBI
KOMIUIEKCHBIX YHCEJI, UX CXOAMMOCTH.

Kpurepnit CXOIUMOCTH.
OyHKIMOHAIbHBIE
NOCJIEI0BATENbHOCTH, PABI, UX 00JaCTh
CXOJIUMOCTH. PaBHOMEpHas
CXOJIUMOCTB.
Tema 5
Kpurepuit PaBHOMEPHOMU

CXOUMOCTH (PYHKIIMOHAIBHOTO psifa.
JlocTatouHblii NOpHU3HAK CXOAMMOCTH.
TeopeMa O HENPEPBIBHOCTH CYMMBbI
pana.




Tema 6

CreneHHBIC pAOBI, paguyc W
KpyT cxoauMocTu. Teopema AGens u ee
cnenctBus.  DopMmynbl  BBEIYUCICHHS
pamuyca CXOJIMMOCTH (Ko,
Hanambepa, Komm —  Angumapa).
OrnpezerieHne 3JIeMEHTApHBIX (PYHKITUH
C TIOMOIIBIO CTETIEHHBIX PSJIOB.

Tema 7
[TpousBonnas u muddepeHmmran
(YHKIIMN KOMILIEKCHOTO MEPEMEHHOTO,
AHAIUTUYHOCTHL B TOYKE M B 00JIACTH,
NpPaBUIO BBIYUCICHUE IPOU3BOIHOM.
Teopema o  auddepeHIHPYEeMOCTH
CTCTICHHBIX PSJIOB M MPOWU3BOJHBIC

¢GyHkuuu €, sinz, cosz.

Tema 8
[IpousBogHbIe OCHOBHBIX
3JI€MEHTapHBIX byHKIHiA.
HeoOxonumMoe u 1ocTaTo4HOE yCIIOBUE
QHAIUTUYHOCTH  (YHKIUU. Y CIOBHE
Komm — Pumana hopMyiel HaX0KIeHHS
MPOU3BOIHOM.

Tema 9

I'eomeTprueckuii CMbICIT MOAYJIS
U aprymMeHTa IpOU3BOIHON (QYHKIMH
KOMIUIEKCHOTO NTEPEMEHHOTO.

[TonsaTne KOH(pOpMHOE
0TOOpaKeHHE; KOH(OPMHOCTb
JUHEHHOro OTOOpaXXeHUsI U €€ CBA3b C
HIKOJIBHBIM KypCOM MaTE€MaTHKHU.

Bcero 3a moay.s 1

1
Tema 1.
KommiekcHoe MHTErpupoBaHUe
u ero CBOMCTBA. Brramcnenne

KOMILUJIEKCHOTO ~ MHTErpajia, MpuMep:
j z°dz.  Teopema  Komwm  mis
|z|=2

OJIHOCBSI3HOM MHOTOCBSI3HOM oOacTei

U BX CICACTBHA.




Tema 2.
IlepBooOpaznas u
HEOolpeaeTeHHbId uHTerpan. dopmyna
Herorona JleiiGauma. HMuTerpanbHOe
ompeneseHue norapupMUIECKOn
dyHKIMN.

Tema 3.
Wurterpansuas ¢opmyna Komm.
beckoneunas  muddepeHIpyeMocThb
aHanmuTHYecKoW (yHKIMM u Qopmyna
BBIUMCJICHHS] TPOU3BOJHOM N — TO
HopsiKa.

Tema 4.

Teopema JlnyBwiss. OcHOBHas
teopema anredpsl. Teopema Mopepa.
Psnpl ananuTHYecKuX (QYHKIUA U HUX
mdepeHIpyeMoCTh U
UHTETPUPYEMOCTb.

Tema 5.
Teopema  Telnopa, psg u
koopduuuenter  Teiimopa. Teopema

€IMHCTBEHHOCTH AHATUTUYECKOM
¢yakun. [loHATHE aHATUTUYECKOTO
POJOIKECHHS.
Tema 6
Pan u Tteopema Jlopana.

IToBeneHue aHaNUTUYECKOM (YHKLUU B
OKPECTHOCTH HW30JIMPOBAaHHON 0C000i
TOYKH Z = 0.

Tema 7
Knaccudukanus
U30JIMPOBAHHBIX 0COOBIX Touek. Hymm u
nomtockl.  Teopema  Caxomkoro u
[Mukapa. Ilemas u  MepomopdHbIe

$yHKIHUU.
Tema 8
Brruer aHAJIUTUYECKOMH
(GYHKIMM, OCHOBHBIE TEOPEMBI O
BBIUCTAX. [Ipoctsie CITOCOOBI

BBIYNCIICHHUSI BBIYETOB OTHOCHUTEIIBHO
IIOJIFOCA, BBIYUCIICHUE OIPEIAECICHHBIX
UHTETPAJIOB JAEUCTBUTENBHBIX (YHKIMI
C IOMOIIBIO BBIYETOB.

Bcero 3a moayas |1

Hroro 3a cemectp

6. [lepevyeHb Yy4eOHO-METOTUYECKOTO O0ecTIeYeH s IJIsl CAMOCTOSITEILHOM PadoThl 00yJaKOIIUXCSI
1o JUCHUILTHHE (MOIYJII0)

Y4eOHo-MeTOoAMYeCKAS KAaPTA H3yYeHHs U CHUIIMHAPHBIX MOAYJIEH.




Q
= . . .
3 Tema nexuuu v rtan | 2 [TpakTueckue e Cam e JIn
3aHSATHUS OCTOSITENIbHA T-pa
. 4 s pabora ¢
5 5 5
2 4 6 8
MOAYJIb 1.
Tema. Ioxe C
KOMILJIEKCHBIX YHCeJI. IIpakTHyeckoe [oBTOpHU
1.Moaynb 1 aprymMeHT 3ansTue Ne 1. Tb ayJUTOPHOE
KOMILJIEKCHOT'O YHCIIA. Dopmbl 3armcu 3aJjaHne c
2.I'eomerpuueckas 2 | KOMILIEKCHOTO ymcna, | 2 aHAJIOTUYHBIMU
WHTEPIIPETAINS TUHUM W obmactm B puMepamu,
KOMIUIEKCHBIX YHCEL. KOMIUIEKCHOW  IJIOCKOCTH. BbIOMpaEMbIMU
3.PacmmpenHast KOMIUIEKCHAs [TocnenoBarenbHOCTH, CaMOCTOSITENTbH
IUTOCKOCTB, cpepa Pumana. GyHKIMHA 1 0TOOpaX)KEHUSI. 0.
K. Nel; JI. Ne2664,
Ne2676; K.Ned8a, 49a, 50a;
Tema. Jlunum u odJacTu B IIpakTH4eckoe [ToBTOpH ]
KOMILTIEKCHOH IIJIOCKOCTH. 3aHaTHe Ne 2. Tb ayJUTOPHOE ,
1. OxpectHOCTH, OOIaCTH. Haiitn o0pa3 3aJjaHne c 2,345
2. OyHKIMU u|l KBajpara 0<Rez<1, AHAJIOTUYHBIMU ,6
oroopaxenus uz C 8 C. 3. 0<Im<1 npu | 1 puMepamu,
[Tpumepsr KOMIUIEKCHBIX orobpaxxkennn W =2z+1. BBIOMpaEMBbIMU
byHKIH: W =az+bh, . Ne2677 — 2694 ; K 51 (n) CaMOCTOSITCIIbH
W:az-f-b' W:Pn(Z), 0.
cz+d
W:Pm(z), W =logz,
P.(2)
W =z,
W =sinz, W =co0sz, u T.11.
Tema: IIpenen [Ipaktuueckoe 3anstue Ne 3. J.  NoNe
(yskuMM ¥ ero ocHOBHBIE IIpenen,  HENpepbIBHOCTB, 2714, 2715,
cBolictBa. HenpepbIBHOCTD U MOCJIEAOBATEILHOCTH u 2697, 2698,
paBHOMEpHasi HETIPEPHIBHOCTD PAAbI, CTETIEHHBIE PSAbL. 2708, 2710, 1,
byHKIIUN J. NeNe 2713, 2716, 2717, 2729, 2731, 2,3,4
1 2699, 2700, 2702, 2704, |1 2732. 5,6
2734, 2735, 2730.
Tema: IIpakTrueckoe 3ansaTue Ned. . NeNe 2743,
ITocienoBaTeILHOCTH H OCHOBHBIE  BJIEMEHTapHbIE 2745, 2746,
PSiAbl KOMILIEKCHBIX YHCeJI, byHKIUN u ux 2748.
ux cxogumoctu. 1. Kpurepwmii | 1 0TOOpaXKeHHMSL. 2 i
CXOJTMMOCTH. K. No 52 (6, B. m). . NoNe ,
2.DyHKIIMOHAIIbHbBIE 2740, 2746,2748. 2,345
MIOCJIEIOBATEIHOCTH,  PSIIBI, ,6
UX 00JacThb  CXOAMMOCTH.
3.PaBHOMEpHAsi CXOJIMMOCTb.
Tema:  CreneHnsble [IpakTnueckoe 3ansTue Ne A Ne 2729,
psiabl, pagMyc M KpYr 5. 2730, 2731,
CXOJIMMOCTH. Crenennoii psa. Paguyc u 2732, 2733,




1.Teopema Abens u ee

KpPYT CXOAUMOCTH.

2736.

CIICJICTBHSL. 2 K. c1p.49, Ne 4, No 146, 148,

2.Dopmyiibl 149, 152, 156; 2 ,
BBIYUCIICHHS panuyca . Ne 2734, 2735. 2,345
CXOOUMOCTH (Ko, ,6
JHanam6epa, Komm —

Anumapa).  3.0mpenencHue
AIIEMEHTAPHBIX (QYHKIHUHA C
MOMOIIbIO CTETIEHHBIX PS/IOB.

Tema: IIpousBoaHasi Jd. NeNe 2756,
u auddepennnan GpyHKIUA IIpakTHyeckoe 3aHsTHE 2759, 2761.
KOMILTIEKCHOTO Ne 6 K. NeNe 78 (O,
NepeMeHHOoro, [TpousBogHas byHKIHIH ),
AHAJMTUHYHOCTH B TOYKE U B KOMILUIEKCHOM TMEPEMEHHOM. :
odogactu. 1.MHOrOreHHOCTH Venosue Ko — Pumana., 2 2,345
U aHAIUTUYHOCTb (YHKIHU K. NeNe 69 (a, 6, €), 6
KOMILUIEKCHOTO TEPEMEHHOTO. | 2 70, 78 (a, B), 81 (a, B), 369,
2.ITpousBoaHbIC OCHOBHBIX 378.
AJIEMEHTAPHBIX (PYHKIIHH.

3. Ycnosue Komm —
Pumana.

Tema: K. 81
IeoMeTpuYecKHii  CMBICI IIpakTnyeckoe 3aHsTHE (6), 82 (B, 1), :
mMoayass W aprymenra |2 | Ne78 2 | 370. 2,3,4,5
leOIBBOI(HOﬁ . FeOMeTpI/I‘leCKI/Iﬁ HOBTOpI/I ,6

1.I'eomerpuueckuii CMBICT MOTYJIsI u Tb ayAUTOPHOE
CMBICJI MOAYJId W apryMCHTa apryMeHTa. KOH(bOpMHOC 3a1aHuC C
MIPOU3BOTHOM byHKITUN oTOOpaXkeHue. aAHATOTUIHBIMU
KOMIIICKCHOT'O ITIEPEMEHHOT 0. K. CTp. 28 No&2 (a, npuMepamu,

2.Ilonsarue 0), 369, 377, 78 (6,n) . BbIOMPaeMbIMU
KOH(OPMHOE  OTOOpaKEHHUE; J1.2759,2760,2761, CaMOCTOSITCIIBH
KOH(QOPMHOCTh  JIMHEWHOTO 0.

OoTOOpakeHHsI M €€ CBA3b C

HIKOJIEHBIM KypcoM

MaTeMaTHUKH.

KontpoJabHas padora Ne 1
5]
2 = = =
&) Tema nexnuu v totan | 2 [TpakTnyeckue e Camocro | £
3aHSATHS ATeIbHas UT-pa
§ § pabota g
2 4 6
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MOAYJIb 2.

Tema: KommiekcHoe .
HHTEIPHPOBAHHE W  €ro IIpakTnyeckoe 3aHsATHE Ne2770,
CBOIiCcTBA. Ne 9,10 2772; K. Ne

1.Breruncienue KoMiuiekcuoe 93, 94, 98, 1,
KOMILJIEKCHOTO WHTEerpana, UHTETPUPOBAHUE. 103, 106. 2,3,45,6
puMep: jz“dz. K. erp 33 -34,

|z]=2 Nel,2,3; Ne89, 92; crtp.35,

2.Teopema Komu st Ned,5; Ne90, 96.
OJIHOCBSI3HOM MHOT'OCBSI3HOM
obmacTeii W HX CIEICTBHS.
3.IlepBooOpa3Has u
HEOIpEACICHHBIA  HHTErpall.
dopmyna Herorona
Jletionuna.  4.MuTerpanbHoe
orpeseNeHue
Jorapu(pMuIecKor PyHKITHH.

Tema: K. 1,
HNuTerpanbHasn dpopmyia IIpakTHyeckoe 3aHsATHE Nel19, 2,3,45,6
Komm. 1.BeckoHeuHast Ne 11. 121,122,

Qg epeHIpyeMoCTh Wurerpanbras Gopmyna
AQHATUTHYECKOW (YHKIUU | Komm.

(opmya BBIYUCIICHUS K. ctp.40 Ne 1,2, 116, 118;
IIPOU3BOAHOUN N — IO MOpsJIKA. . Ne 2779 — 2783 .

2.Teopema JInyBusis.

Tema: O0o00meHHast K. 1,
MHTerpajibHas dopmyaa IlpakTHyeckoe 3aHATHE Nel27, 2,3,4,5,6
Komu. Ne 12, 13. 133, 134.

1.OcHoBHass Teopema O06001eHHas
anreopsol. WHTETpATbHAS bopmyna

2. Teopema Mopepa. Kormm.
3.Panpl AHATMTUYECKUX K. ctp. 44, Ne 3, 126,
byHKIUH " ux 128,130.
nuddepeHnnpyemMocTsb u JI. Ne2784 — 2787.

UHTETPUPYEMOCTb.

Tema: Teopema IIpakTHyeckoe J. Ne 1,
Teiinopa, pan U 3ansaTue Ne 14, 2788, 2790, 2,3,4,5,6
k03¢ Ppunuentsi Teilsiopa. Pamst  Teimopa m 2836, 2843,

1.Teopema Jlopaga. Oco0Oble TOYKH U 2845, 2849.
€IUHCTBEHHOCTH pana.

. UX KJIaccu(UKaIms.
AHATATHYICCKOW (DYHKIIHH. K. ctp. 50, Ne 5, 6

2.ITonsarue 158, 160, 164;
AHAJIUTHYECKOTO o Ne2789, 2795,
TPOMOTIACHIA. 2823, 2830, 2837, 2842,

2850.
KonTposbHasi pabora Ne 2

Tema: Pan U IIpakTHyeckoe H.Ne
Teopema Jlopana. 3anarTue Ne 15, 16. 2874, 2879, 1,
Krnaccudukanus B 2882, 2891. 2,3,45,6

BIYETHI
U30JIMPOBAHHBIX 0COOBIX

AHAJTUTHYECKOW (YHKUIMU H
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TOYEK. IToBenenue
aHATUTHYECKOW (yHKIMH B
OKPECTHOCTH HM30JIMPOBAHHOU
0Cc0o00M TOYKH Z = 00.

X BBIYHCIICHHUC.

H. Ne 2873, 2878,
2880, 2884, 2890.

OCHOBHbIC

Tema:Brruer IIpakTHYeckoe . Ne 1,
aHAJINTHYECKOH (yHKUIMH, 3angaTue Ne 17. 2891, 2893, 2,3,45,6
TeopeMbl 0 2897, 2899,

BbIyeTax. IIpocTsie criocoObl
BBIYMCIICHUS BBIUETOB
OTHOCHUTEIIBHO I10JII0CA,
BBIUUCIICHHE OIPE/IENEeHHBIX
MHTETPAJIOB JEHCTBUTEIBHBIX
(byHKUMH c MIOMOILBIO
BBIUETOB.

[Ipumenenue Teopuu
BBIYETOB, K BBIYHCIICHUIO
HUHTETPAJIOB.

H. Ne 2892, 2898,
2900, 2904.

2901.

KonTpoabHas padora Ne 3

5.1. Conep:xanue (THIAKTUKA) TUCHUTLTHHBL.
PA3JIEJI 1

ITose C xoMIUIEKCHBIX yuCell. [IeHCTBUSA Hal KOMIUIEKCHBIMU YHCIIAMHU.

Monynp ¥ apryMeHT KOMIUIEKCHOTO uucia. AjnreOpavyeckas, TPUTOHOMETPUYECKAs
dopma 3anmcu KoMIUIEKCHbIX yucen. dopmyna MyaBpa (BO3BEJEHME M HW3BJIEUCHHE KOPHS).
Pacmmpennas npoekuys U paclMpeHHas KOMIUIEKCHAsI IJI0OCKOCTb.

OKpecTHOCTH, OJHOCBSI3HBIE M MHOTOCBSA3HBIE 00JACTH KOMIUIEKCHON IUIOCKOCTH.
Oynkuun 1 otoOpakenuss 3 C B C. OpHonmuctHbie W oOparHble (QyHKIUU. OCHOBHBIC
3JIeMEeHTapHble (PYHKLUI KOMIUIEKCHOM ITepeMeHHOH.

[Ipenen  HempepeIBHOCTH W pPaBHOMEpPHAas  HENPEPHIBHOCTh  (YHKIIWU.
[TocnenoBaTenbHOCTH U Pl KOMIUIEKCHBIX uncen. QDYyHKIMOHAIbHBIE MOCIIEN0BATEIbHOCTH,
panel, uX ob6nacTh cxoaumocTu. PaBHOMepHas cxoauMocTh. JlOCTaTOYHBIA MpPU3HAK
PaBHOMEPHOU CXOJUMOCTH.

Crenennble psnpl, paauyc ¥ Kpyr cxogumoctu. Popmyna Komm — Anamapa.
Onpenenenue 2JIEMEHTapHBIX byHKUIMH c IIOMOUIBIO CTEIIEHHBIX PAIOB.

[IpousBonnas u quddepeHunan GyHKIUN KOMIUIEKCHOTO MEPEMEHHOT0, aHaJIUTUYHOCTh B
TOYKE U B 007acTU. MHOTIOI€HHOCTh M aHAJTUTUYHOCTh (DYHKIIMU KOMIUIEKCHOTO TIEPEMEHHOTO.
[Tpon3BoHBIE OCHOBHBIX JIeMEHTapHbIX pyHkuui. Ycnosue Komm — Pumana.
I'eomeTpuueckuil CMbICT MOJYJsl M apryMeHTa HpPOM3BOJHONW (YHKIMH KOMIUIEKCHOTO
IIEPEMEHHOTO.

[Tonstue xoH(popMHOE OTOOpaXkeHHe; KOHPOPMHOCTb JTMHEHHOTO OTOOpa)kKeHHsI U €€ CBS3b C
HIKOJIbHBIM KypCOM MaTe€MaTHKHU.

PA3JIEJL 2.

KommnexcHoe unrerpuposanue. Teopema Komm u ee cnenctus. [leppooOpasnas u
HeonpeneneHHbli naTerpat. ®opmyna Hetorona — JleiiOnua.
Wnterpansuas  ¢opmyna Komm. beckoneunas auddepeHInpyeMocTb aHaIUTHYECKOM
GyHKIIH. Teopembl JluyBwmns u  Mopepa. OcHoBHasi TeopeMa  anreOphl.
JuddepeHnrpyeMocTs 1 HHTETPUPYEMOCTD PAIOB AHATUTHUECKUX (DYHKIUHA.

Teopema u psan Teinopa. EQuHCTBEHHOCTh aHATUTHYECKON (QYHKIIUH, TOHSITHE

AHAJTUTHYECKOE TPOI0JKEHNE (DYHKIINU.

Oco6sie Touku. M3omupoBanubie ocobbie Touku (MOT). Psg u teopema JlopaHa.
Knaccupukarms MOT. Hynmu u nomocel. Teopema Coxouxkoro u Ilukapa. Llemas u
MepoMopdHas QyHKIHS.
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BBIUETOB. BrIuncienme HWHTCIpaJIOB C MOMOIIBIO BBIYCTOB.

5.2.. CTPYKTYPA U COAEPKAHUE JTUCIUIIJIMHBI

Jleknuu

Boryer QyHKUMH M OCHOBHBIE T€OpEeMBbI O BblYeTax. lIpocTbie crocoObl BHIYHMCICHUS

Tema nexkuyuu

IToste C KOMIUIEKCHBIX YKcell. MOAysb U apryMEHT KOMILIEKCHOTO YHCIIa.
I'eomerpuueckas uHTEpIIpeTalus KOMIUIEKCHBIX 4yKcell. PacmmpenHas
KOMILJIEKCHAs! IJIOCKOCTh, cepa Pumana.

1.2

OKpecTHOCTH, OJTHOCBA3HBIC U MHOTOCBSI3HBIE 00JIACTH KOMILJIEKCHOU
mnockocTH. Oynkimu u otobpaxenus u3 C B C. OMHOTUCTHBIC H 0OpaTHBIE

GyHKIHH.

1.3

[Ipenen pyHkuMM U ero OCHOBHBIE CBOMCcTBA. HenmpephIBHOCTL M paBHOMEpHAas
HEMPEPHIBHOCTh (DYHKITUH.

2.1

[TocnenoBatebHOCTH W PsSAbl  KOMIUIEKCHBIX YHCEN, HUX CXOJIUMOCTH.
Kpurepuit cxogumoctu. DyHKUHMOHAIBHBIE MOCIEIOBATENIBHOCTH, PANbI, HUX
00J1aCTh CXOIMMOCTH. PaBHOMEpHAas CXOJIMMOCTb.

2.2

Kputepuii paBHOMEpHON cXOAUMOCTH (QYHKIMOHAIBLHOTO psaa. JlocTaTouHbIN
MPU3HAK CXOOUMOCTH. Teopema 0 HelpepBHIBHOCTA CYMMBI pAJia.

2.3

CreneHHble psabl, paguyc U Kpyr cxoauMocTtu. Teopema AOlens u ee
cieactBus. @opmyiibl BerunciaeHus paguyca cxonumocty (Komm , Jlanam6epa,
Komm — Anumapa). OmnpeneneHue 3JI€MEHTAPHBIX (YHKUUNH € IOMOILIBIO
CTETIEHHBIX PSI/IOB.

3.1

[IpousBonHas u uddepeHnran (QyHKIUM KOMIUIEKCHOTO MEpEeMEHHOTO,
AQHAJIMTUYHOCTh B TOYKE W B 00JACTH, MPABWJIO BBHIYHMCIEHUE IMPOU3BOJHOM.
Teopema o nugpdepeHIUpPYeMOCTH CTENEHHBIX PsSJA0B M MPOU3BOJHBIE

byHKIIN e’, sinz, cosz.

3.2

[Ipon3Bo/HbIE OCHOBHBIX JJIeMEHTapHbIX (QyHkuuil. Heobxoaumoe wu
JOCTaTOYHOE YCJIOBUE aHATUTHYHOCTH (GyHKUuU. Yciaoue Komm — Pumana
(hopMyJIbI HAXOKECHUS IPOU3BOAHOM.

3.3

['eomeTpuyecKuil CMBICI MOIYyNs W apryMeHTa MPOU3BOJHON (YHKIIUU
KOMILJIEKCHOTO niepemenHoro.[lonsitue KoH(popMHOE O0TOOpaXKeHHE;
KOH(OPMHOCTh JTMHEHHOTO OTOOpaKEHUS M €€ CBSI3b C IIKOJIBHBIM KypCcOM
MaTEeMaTHuKU.

4.1

KommuiekcHOe MHTErpupoBaHUE M €ro CBOMCTBA. BrluncieHne KOMIUIEKCHOTO
WHTErpajla, IpUMEp: .[Z“dz. Teopema Komm 1  OAHOCBS3HOM
|2]=2

MHOTOCBSI3HOM 00J1aCTeH U MX CICOCTBUA.
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4.2

IlepBooOpasHas u HeonpeaeaeHHbl naTerpai. @opmyna Heiotona Jleitbuuna.
HHTerpanbHOE onpeneneHne gorapuMudeckon QyHKITHH.

4.3
WnterpansHas  ¢opmyna Komm. beckoneunas auddepeHunpyemocts
aHaUTHYeCKOW (YHKIMU M (opMylia BBIYMCICHHS MPOU3BOAHOW N — TO
HopsiAKa.
4.4
Teopema JlnyBwns. OcHoBHas Teopema anreOpel. Teopema Mopepa. Psinbr
AHAITMTUYECKUX QYHKUUH U UX JU(PPEpeHIIMPYEMOCTb U UHTETPUPYEMOCTb.
5.1 . .
Teopema Teiinopa, psan u ko3 dunrentsl Teinopa. TeopeMa eTMHCTBEHHOCTH
aHanuTnyeckor ¢pyHkuuu. [ToHITHE aHATUTUYECKOTO MPOOIKEHUSI.
5.2 .
Psn u teopema Jlopana. [loBenenne aHaIMTHYECKON (YHKIIMU B OKPECTHOCTH
M30JIMPOBAHHOM 0c000M TOUKH Z = OO,
5.3
Knaccudukanus nzonupoBaHHblx 0coObix Touek. Hymu u momockl. Teopema
Caxorxoro u Ilukapa. Llenas u mepomopdHbIe PYHKIUU.
54 Brruer ananuTHdyeckoi (yHKIWH, OCHOBHBIE TEOpPEMBbI O BbIYeTax. IIpocTeie
' CIOCOOBI  BBIYMCICHHMS BbIUETOB OTHOCHUTENIBHO IIOJIFOCA, BBIUUCIICHUE
OIIPEJICICHHBIX HHTETPAJIOB JCHCTBUTENBHBIX (PYHKIIMI ¢ TOMOIIBIO BBIYETOB.
I[IpakTnyeckue 3aHATUS
1.1
@®opMbl 3alUCH KOMILJIEKCHOTO 4YHCJa, JIMHUM M O0JIacTH B KOMIUIEKCHOM
wiockocTH. IlocnenoBarenbHOCTH, QYHKIMU U OTOOPAYKEHUSI.
1.2
Haittu o0paz xBagpara 0<Rez<1, 0<Im<1 npu orobpaxenun
W =2z+1.
1.3
[Ipenen, HeNPepbIBHOCTD, MOCIEI0BATEIILHOCTH U PSI/Ibl, CTENIEHHBIE PSIIbL.
14
OcHOBHbIE JIeMEeHTapHble (PYHKIMH U UX OTOOPAXKEHHUS.
2.1.
Crenennoi psa. Paguyc u Kpyr cX0JIMMOCTH.
3.1 [IpousBognass ¢GyHKIUM KOMIUIEKCHOHW mepeMeHHou. YcimoBue Komm —
Pumana.
3.2 I'eomerpuueckuii cMmpica Moysist 1 aprymerTa. Kondopmuaoe oToOpakeHue.
4.1 KomrmuiekcHoe HHTETrpUpOBaHHUE.
4.2 WnTterpanbuas popmyna Ko,
4.3 O60061meHHas uHTerpanbHas popmyna Komrm.
5.1 Psnsr Telinopa u Jlopana. OcoOble TOUKH U X KITaCCU(PHUKALIHSL.
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5.2

Boryers! ananuTHueckoi GyHKIIUN U UX BBIYUCIICHUE.

5.3

HpI/IMeHeHI/Ie TCOPHUU BbIUCTOB, K BBIYUCJIICHUIO HHTCI'PAJIOB.

7. ®@OHA OUEHOYHBIX CpPeICTB JIs1 TPOBeJeHHs NPOMEKYTOYHOH AaTTecTAluH
00y4arouuxcs no AMCUUIIUHE (MOTYJII0)

7.1. llepeyeHb KOMIIETEHIIMI ¢ yKa3aHWeM 3TaNoB UX (POPMHPOBAHUS B Mpolecce 0CBOCHUSI
00pa3oBaTeJbHOM MPOrPaMMBbI

Komnerenuus Oransl HOPMUPOBAHUS [Mpouenypa
OLICHUBAHHUS
1 2 3

YK-1 CrocobeH ocymecTBIATs | 3HATH: 0a3UCHBIC TOHATHS OCHOBHBIX pa3fesioB MaTEMAaTHKH H | YCTHBIHN orpoc,
MTONCK, KPUTHYECKUH aHaIN3 W | MX BHYTPUIPEIMETHBIC CBSI3H. TECTHPOBaHUE,
CHHTE3 nHpOpMANNHY, | YMeThb: YCTAaHOBUTH JIOTHIECKHE CBSI3M MEXIY OCHOBHBIMH | KOHTPOJbHAs
MIPUMEHSTh CUCTEMHBIN TIOAXO/T | TIOHATHSA W CBOWCTBAMH METOIMYECKHX OOBEKTOB, IMOCTPOUTH | pabora
JUI peIIeHUS TIOCTABICHHBIX | MOJEIN MAaTeMaTHIeCKUX CTPYKTYp Ha OCHOBE (OPMYI JIOTUKA
3amad BBICKa3BbIBAaHUH U TIPEANKATOB.

Baaners: HABBIKAMU NPUMEHEHHUS MOCTPOEHHBIX

MaTeMaTHYeCKUX MOJIeNIel ISl pelIeH s 33124 IPaKTHKU.
[1IK-5 CoocobOeH | 3HaTh: TeOpeTUUECKHE OCHOBBI TEX PA3/ICNOB 3JEMEHTOB TEOPUU | Y CTHBIM orpoc,
OCBANBATE 1 | bYHKUIMH KOMIUIEKCHOTO IEPEMEHHOTO, KOTOPBIE CONPUKACAIOTCS | TECTHUPOBAHHUE,

C pa3JIMYHbIMU JUCHUIIIMHAMHU, U3Y4Ya€MbIMU B HIKOJIC; KOHTPOJIbHAsA
HUCITOJB30BATh 0a30BLIE .

VYMerp pa3pabaThiBaTh alrOPUTMBl YUCICHHOW peanu3aunuu | pabora
Hay4dHO-  TEOPETUYCCKUC | y36pannex 3anay TOKII;
3HaAHUA KJIIaCCUYECKUX | Baagernb: ocHOBHEIMH nToHATHAMH TOKII.
paznenon

MaTeMaTHUYEeCKOM HAYyKH,

0a30BBIMH  HWJACSIMH U
METOJaMHn MaTEMAaTHUKU,
CUCTEMOH OCHOBHBIX
MaTEMATHYCCKUX
CTPYKTYp u
AKCHUOMAaTHNYCCKUM
METOIOM..
7.2. OnucaHue MokasaTejeil 1 KpuTepHeB OMEHUBAHNS KOMIETEHIHI HAa Pa3THYHBIX
Tanax ux GOpPMUPOBAHHMS, OTIMCAHKE KA OIICHUBAHUS
YK-1 Crioco0eH ocymecTBJISITh OUCK, KPUTHYECKUH aHAJIN3 M CHHTe3 MH(popManmnu,
NPUMEHATh CHCTEMHBIH MOAXO0/ AJIfA pelieHUus MOCTABJIEHHBIX 3a1a4
ITokazarern  (uto  oOywarommuiics OrneHoYHas IIKana
JIOJDKEH MPOJIEMOHCTPUPOBATH)
YIOBJIETBOPUTENLH | XOPOILIO OTJINYHO
0
3HaTh: OCYWIECTBIATH MOWCK, | 3paer  OCHOBHBIC | 3HaeT y4eOHbIl | 3HAET TIyGOKO W MPOYHO
KpUTHYCCKMM  aHAlM3 W CUHTE3 | poggrus W WX | Marepual. VwMmeer | yueGHBII Mmarepuai,
uHdopMAIH CBOMCTBa, HO NPH | IPAaBWIBHO  MPUMEHHTH | CBOOOJHO OTBEYaeT Ha
Ymers: PEIATE | hemennn 3a/1a4 | TEOPUIO MPH BBHIOJHEHUM | BOMPOCHL. Pemaer 3aaun
[PAKTUIECKNE 3a/1a9H. JIOMYCKAET TpyOble | MPAKTHYECKUX  3aJAHHUH, | PA3NTUIHBIX ypOBHEN
Biagers: NPUMEHATH  CHUCTEMHBIA | onimGru U | BIajceT HEOOXOOUMBIMH | TPYAHOCTH, MHPABHIBHO
HOIXOA JUBL PCHICHHMS MOCTABICHHBIX | yeroynocTn B | IpUEMaMM  BBINOJIHEHHs | OOOCHOBBIBAET IPUHSATOE
3anad. npeoOpa3zoBaHusIX NPaKTHYECKUX  3aJaHui, | PEIICHHE, BIIAJIEET
bopmyn HO  3aTPyQHAETCS  C | Pa3HOCTOPOHHHM
[PUMEHEHHEM  3HAHMl, | HABBIKOM M [PHEMAMM
CBA3aHHBIX C HOBBIMM | BBITOJHEHUS
HECTaHaPTHBIMU NPaKTHYECKOTO 3aJ1aHus,
3agauamu.  [loKasblBaeT | MOKa3bIBAET  JIOJDKHBIN
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HIpPUMEPHBIN
c(hOpMHUPOBAHHOCTH
KOMIIETeHIINH

YPOBCHb

ypPOBEHb
c(hOpMUPOBAHHOCTH
KOMIIETEHIIMU

IK-5- CrocobeH ocBaMBaTh M HCIIOJIB30BaTh 0a30BbIe HAYYHO- TEOPETUYECKUE 3HAHUS

KIIaCCUYCCKUX Ppas3aciioB MaTeMaTH4YeCKOM HAaYyKH,

0a30BBEIMH nacsasMmM MU METoJaMH

MaTEMAaTUKU, CHUCTEMOM OCHOBHBIX MaTEeMaTHUYECKHX CTPYKTYp U aKCHOMATHYCCKUM
METOJIOM.
[Mokazatenu  (uto  oOyuarommics OreHoYHas mIKaia
JIOJDKEH MPOJEMOHCTPUPOBATH)
Y/IOBJIETBOPHUTENBH | XOPOLIO OTIIMYHO
0
3HaTh  HCIIOJIL30BAHUEM | 3maer OCHOBHBIE | 3HaeT y4eOHbIN | 3HAET TIIyOOKO M MPOYHO
HOHATUA U UX | M . i
6a30BbIX HAYYHO-TEOPETHUECKHX OHS aTepuan Ymeer | yueOHBIN MaTepual,
CBOWCTBa, HO TpHU | NPaBWIBHO  INPHMEHHUTH | CBOOOJHO OTBEYaeT Ha
3HaHUU U IIPAKTUYECKUX | pelieHHH 3a/a4 | TEOPHIO NPH BHIIOJIHEHHH | BONPOCH. Pemraer 3amaun
. JOMyCKaeT TrpyOble | MPakTHYECKUX  3aJaHui, | PasIUYHBIX OBHEH
YMCHUH IO IPEAMCETY.. Y py p p P
omunoOKn W | BIazeeT HEOOXOMMMBIMH | TPYJHOCTH, IPaBWIBHO
VYMmeTh: MIPUMEHSTH | HETOYHOCTH B | MpHeMaMH  BBINOJHEHHUS | OOOCHOBBIBAECT INPHHATOE
mpeoOpa3oBaHUIX NPaKTUYECKNX  3aJaHui, | pelIcHHe, BIIaJeeT
pa3nvHbIe  CIIOCOOBI perieHus
thopmyn HO 3aTpyAHSACTCS C | pa3sHOCTOPOHHHM
3a1a4. NPUMEHCHHEM  3HAaHHUH, | HABBIKOM M IpHUEMaMH
Bruajers: 0a30BbIMH HICAMH M CBSI3aHHBIX C HOBBIMH | BBIIIOJHEHUS
HeCTaH/IapTHBIMHU NPaKTUYECKOro 3aJaHusl,
MeTOHaM‘I‘/I MaTCMAaTHKH, 3agauyamu.  [lokas3pIBaeT | Moka3bIBaeT  JIOJDKHBIN
CUCTEMOU OCHOBHBIX OpUMEPHbIH YPOBEHb | YPOBEHb
MAaTCMAaTUYCCKUX  CTPYKTYyp H c(hOpMHPOBaHHOCTH c(OpMHPOBAHHOCTH
AKCUOMATUYECKUM METOJIOM.. KOMMETEHIHH KOMIICTCHITHH

7.3. TunoBbie KOHTPOJIbHBIE 3aJaHHsI HJIM MHbIE MATEPHAJIbI, HEOOXOMUMbIE 151 OUEHKH 3HAHUIA,
YMeHHii, HABBIKOB U (WJIH) ONbITA JeSITEIbHOCTH, XapaKTePU3YIOIIHX Tanbl (JOPMUPOBAHUS KOMIETEHI U B
npolecce 0CBOEHNsI 06Pa30BaTeJILHOI MPOrpaMMBbl

KonTpoabHast padora Ne 1

l. [IpencraBuTh B pa3HbIX (popMax 3arnucu U H300pa3uTh Ha KOMIUIEKCHOM MIIOCKOCTH:

1 2=t
1

YAOBJIETBOPSIOLIUX YCIOBUIO:

z-1

1
) z+1

Haiitu neficTBUTENbHYIO 1 MHUMYIO YaCTH CIEAYIOMUX (YHKITHI:

2) 2=%i; 3)z=(-iV3f; 4) z=(@+2i\2+i).

. Haiitn MHOXk€eCTBO TOUEK Ha NIJIOCKOCTH KOMIIJIEKCHON IEPEMEHHON Z ,

<1; 2)1<|z+2+i0(<2; 3) mz’ <1 4) Rez? =1.

HW=z2%+2i; 2)W:§—+:; 3)W=22+|z|2; 4) W =z’Rez.
V. CyrrecTByIOT i1t Tipesiesibl B Touke Z =0 crnemyromux GpyHKmnii?

1) f(z)=§; 2) f(z)=@; 3) f(z)=?; 4) f(z)=¥-
V. HccnenoBaTh Ha HENIPEPHIBHOCTD CIIEAYIONINE (DYHKITUH:

1) f(z)=|z"z; 2) f(z)=Rez+iz; 3) f(z):ﬁ . 4) f(2)=2".
VI. Haiitu paguyc u Kpyr CXOOQUMOCTH psia:
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L I A
n> ; Z)E[EJ . 3) nzzl“(njtl)z : 4)2 T

n=0 n!
KonTtpoabsnas pabora Ne 2

l. Haiitu:

1)e'; 2)

cosi%‘; 3) In(-1); 4) i’ .

. OmnpenenuTb MHOXKECTBO TOUYEK KOMILICKCHOM IIOCKOCTH, B KOTOPBIX (DYHKIIUS f(z)
nuddepeHimpyema, BIYUCIUTD TPOU3BoAHY0 f (Z) Y BBISICHUTH aHAJTATHYHOCTh
f (Z) Ha TOM MHOXECTBE:
1) f(z)=2*+il; 2) f(z)=tgy—i tgx; 3) f(z)=|zdmz; 4)
f(z)=cosz+2i
I1. BrisicauTh, BO uTO Mpeodpazyercss MHOKECTBO D 1iockoctu Z mpu 0TOOpakeHUH,

ocymectisiemoit pyukmmeit W =U +1V . U300pasuts D Ha mtockoctu Z u ee o0pas
Q na ockoctu W . Haiit k03 duiimeHT nckakeHus Maciirada u yroji noBopora

IIPU 3TOM OTOOPa’KEHUU.

1) D:{Z:|x|<2, |y|<2} W =iZ +3;
2)D:{Z:x2+y2<1, x>0k W =4Z+3i;
3)D:{Z:O<y<%, x<0}, W =3Z +1i;
4)D={Z:x>0, y>0£ W=iZ+2.
KonTtpoanas pagora Ne 3

l. Boraucnuts unTerpan Gpyakiun f (Z) 10 KOHTYpY /.

1)IRezdz, f={Z:sz=Rez—2, OSRezsz};
Y4

2) [2*dz, z:{z:szz(Rez)z, OSRele}
Y4

3)szmzzdz, €={Z:|z|:], —nSargzso}
l

. o T .
4) ICOSZdZ, { - OTPE30K NPsIMOM, COCAUHAIOIMMNU TOYKH Z, = E, Z, =7 +I.
[

Il.  C nomouisto uHTErpanbHON hopmMyssl Komm BEIYUCIUTE HHTETPAIL:
1) j S—hzdz; 2) j ﬂz_dz; 3) e—gdz; 4) L;
72 Z—i 2(2-z) 2’ —67+4
EHE! |z|=2 |z-2=1 |z-1=2

I1l.  Haiitu Boryerst pyuxmuun f (Z) B €€ 0COOBIX TOUKaX:

tgz (2)=7° ! z?
1) f(z)= . 2) flz)=2z%e?, 3) flz)=———, 4) flz)=toz
) ()zz_”z ) ) ()(2_1)2 ) 1(z)=tg
4
V. Beruuciaute HUHTCTpaJibl:
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z+1

1 - -
) z2-2z-3

cosz
2
216 Z

dz; 2) fl_—dz; 3) _[tgz dz; 4) J'z3sinldz.
|

71 =2 Bt Z

OK3ameHayuonHvle 6ONPOCHI NO KYPCy
«eMeHTbI Teopusi YHKIUH KOMIJIEKCHOTO NepeMEeHHOIr0»

1. Tlone C koMIUIEKCHBIX uKcell. J(elcTBUS HaJ KOMIUIEKCHBIMU YUCIIAMH.

2. Moaynb U apryMeHT KOMIUIEKCHOTO YHCIa.

3. AureOpanyeckasi, TPUTOHOMETpHUYECKass (opMma 3amucu KOMIUICKCHBIX uymcend. Popmyra
Myaspa.

4. PacuupeHHas MpoeKIUs U pacliupeHHas KOMIUIEKCHAs TIIOCKOCTb.

5. OKpecTHOCTH, OTHOCBSI3HBIE U MHOTOCBSI3HBIE 00J1aCTH KOMIIJIEKCHON TUIOCKOCTH. DYHKIIMU U
otobopakenus u3 C B C.

6. OnHONMUCTHBIE U O0paTHBIE (PYHKITUH.

7. OCHOBHBIE dJIEMEHTapHbIE QYHKIIMA KOMIUIEKCHOM ITEPEMEHHOM.

8. IIpenen HeNMpepbIBHOCTH M paBHOMEpHAs! HEMIPEPHIBHOCTD (DYHKIINH.

9. IlocnenoBaTeNbHOCTH U PSAAbI KOMIUIEKCHBIX YUCEIL.

10.
11.
12.
13.
14.
15.

OYHKIMOHATBHBIC TIOCIICIOBATEIIEHOCTH, PSBI, KX 0071aCTh CXOUMOCTH.
PaBHOMepHas cxoaumocTh. J{oCcTaTOUHbIN MPU3HAK PABHOMEPHOI CXOJIMMOCTH.
CreneHHbI€ PSAbI, PAANYC U KPYT CXOJAUMOCTH.
®opmyna Komm — Anamapa.
OmpenenieHne  dJIE€MEHTAPHBIX  (QYHKIMHA € TOMOIIBIO  CTENEHHBIX  PSI/IOB.
[IpousBonnas u nuddepennuan GyHKIUN KOMIUIEKCHOTO MEPEMEHHOT0, aHATUTUYHOCTH B

TOYKE U B 00JIACTH.

16. MHOroreHHOCTh ¥ aHAJIMTHYHOCTh (PYHKLIUU KOMIUIEKCHOTO I1€PEMEHHOTO.

17.1Ipon3BOHBIE OCHOBHBIX 3JeMEeHTapHBIX QyHKIM. Ycnosue Komu — Pumana.

18. I'eomerpuueckuil CMbICI MOJYJSl U apryMeHTa NPOU3BOAHON (YHKIMM KOMIUIEKCHOIO
IIEPEMEHHOTO.

19. onsarue xkoHopMHOE 0TOOpaKEHHE; KOHPOPMHOCTD JTMHEHHOTO OTOOPaXKEHHUS.

20. KowmmnekcHoe uHTerprpoBanue. Teopema Komm u ee crneactusi.

21. IlepBooOpa3Has u HeonpeaeaeHHbI naTerpan. @opmyna Hetotona — Jlelioauna.

22. nrerpanpHas ¢popmyinia Komm.

23. beckoneuHas 1uphepeHIupyeMOCTh aHATUTHUECKON (DYHKIIUH.

24.
25.
26.
27.
28.
29.
30.
31.
32.

Teopems! JInysmiist 1 Mopepa. OcHOBHasI Teopema anreophl.

JuddepeHurpyeMocTs 1 HHTETPUPYEMOCTD PAZOB aHATTUTHUECKUX (DYHKIUH.

Teopema u psig Teitnopa. EqTuHCTBEHHOCTh aHATUTUYECKON (DYHKIIUH.

Oco0sie Toukn. 3onupoBanusie ocoobie Touku (MOT).

Psin u Teopema Jlopana.  Kuiaccudukauus MOT.

Hymu n nomocel. Teopema Coxoukoro u ITukapa.

[lenas u mepomopdHas GyHKLIUS.

BbrueT pyHKIUN 1 OCHOBHBIE TEOPEMBI O BBIYETAX.

[TpocThie criocoObl BEIUMCIEHHS BHIYETOB. BhIuncIeHe HHTErpaioB ¢ OMOIIbIO BBIYETOB.

8.IlepedeHb OCHOBHO W IONIOJTHUTEIbHON y4eOHOM JTUTepaTypbl, HEOOXOAUMOM 1JIsI OCBOCHUSI
AUCHMILIMHBI (MOAYJIs1)

10 JUCHHUILIHHE ««JIeMEHThI TeOPUs (PYHKIUI KOMILJIEKCHOI'O IepeMEHHOI0»

8.1. OCHOBHA4 JIUTEPATYPA

1. Hladysma M.M. 1112 COopHuK 3amad 1o TeopuH (YHKIHMH KOMIUIEKCHOTO mepemeHHoro /M.U.
[abynun, E.C. ITonoBunkuH, M.U.Kapinos.-2-2 u3n.-M.: BUHOM. Jlaboparopus 3Hanuit, 2010.-362c.

2. W.M.Ilerpymenko.K93 Kypc Bbicuieii Matemartuku. Teopust (QyHKIMHM KOMIUIEKCHOM NEpEeMEHHOI.
Jlexnum u npaktukyM. YueoHoe nocooue/IToa obm.pen. U,.M.I1etpymixo.-CII6. «Jlars», 2010.- 368c.
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8.2.

abynun, M. 1. Teopus ¢pynkuuii kommiekcHoro nepemensoro / M. W. la6ynun, 0. B. CunopoB. —
3-¢ u3a. — Mocksa : Jlaboparopus 3HaHui, Jlaboparopus bazossix 3uanmii, 2016. — 301 ¢. — ISBN
978-5-93208-209-6. — Tekcr : 3aeKTPOHHBIA // DaekTpoHHO-OMOAMOTeYHast cuctrema IPR BOOKS :
[caiiT]. — URL: http://www.iprbookshop.ru/88998.html

Bepumreiin, T. B. Teopus GpyHKIui KOMIUIEKCHON nepeMeHHON : yueoHnoe mocodue / T. B. BepHinreiiH,
A. A. llpoxynuH. — HoBocubupck : Cubupckuii TocyaapcTBEHHBI YHUBEPCUTET TEICKOMMYHHKAIIIH 1
napopmaruku, 2017. — 64 c¢. — ISBN 2227-8397. — Tekct : 3IeKTpOHHBIH // DIEKTpOHHO-
6ubnuoteunas cucrema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/78153.html
Coxonenko, E. B. Teopust QyHKINI KOMIUIEKCHBIX NepeMeHHBIX. OnepaiioHHOe HCYHCICHNE | yaeOHOoe
mocobue / E. B. Coxonenko. — CraBpomons : CeBepo-KaBkasckuii penepanpHelii yHIBEpCHTET, 2017. —
199 c. — ISBN 2227-8397. — Tekcrt : 31eKTpoHHBIN // DaekTpoHHO-0uOmoTeynas cuctema [IPR BOOKS
: [caiit]. — URL: http://www.iprbookshop.ru/83226.html

Teopus byHKINH KoMmmuiekcHoro — mepemenHoro /  M.M.IMabymmn, FO.B. Cumgopos.-
M.:IOHUME/JIUACTAIJI, 2006.-248c.

abynun M.U. 1112 COopHuk 3amau 1o Teopud (GYHKUUH KOMIUIEKCHOro mepemenHoro /M.U.
a6ynun, E.C. [TonoBunkuH, M.U.Kapnos.-2-2 uzn.-M.: BUHOM. Jlaboparopus 3Hanuit, 2010.-362c.
U.M.Ilerpymenko.K93 Kypc Bbicmieli Matemaruku. Teopust (yHKIMM KOMIUIEKCHOM NeEpeMEHHOM.
Jleknuu u npakTukyM. YueoHoe nocobue/Ilox obmr.pen. U, M.Ilerpymiko.-CII6. «Jlanby, 2010.- 368c.
Bepman I''H. COopHuK 3a1a4 1o Kypcy MaTemarnieckoro ananusa, Caskr — [lerepOypr, u3naTeabcTBO
«IIpodeccus», 2003r.

JOIIOJIHUTEJIBHAA JIUTEPATYPA

1. bunamze A.B. OCHOBHI TEOpHH aHATUTHICCKUX (PYHKINH KOMIDIEKCHOTO TiepeMeHHOT0, M., «Hayxkay,

1960r.

2. IlpuBanoB .M. Beenenue B Teoputo GpyHKIHMIT KOMIUIEKCHOTO nepeMeHHoro, M., «Hayka», 1984r.

3. 3aitaynabmmos M.M. Teopus ananmurudeckux ¢pyakmuid. Met. [Tocodne, Maxaukana, 1988.

4. Mapxymesnd A.W. Kpatkuii Kypc Teopun aHamuTHIecknx GyHKui, M., «Hayka», 1978r.

5. JaseimoB H.A., Koposkun I1.H., Hukonsckuit B.A. CO0pHHK 33729 IO MaTEMaTHYECKOMY aHAIIU3Y,
M., Ilpocsemenue, 1973r.

6. KpacnoB M.JI., Kucenes A.U., Makapenko ['.11. DyHKIHA KOMITIEKCHOTO IIEPEMEHHOTO | 1p., M.,
«Hayka», 1971r.

7. bepman I'.H. C6opHuk 3aaa4 o Kypcy Maremarnieckoro ananusa, Cankt — IlerepOypr, H31aTenbCcTBO
«IIpodeccus», 2003r.

9. Ilepeuens pecypcos ungpopmayuonno-menexommynuxayuonnou cemu « umepnem», Heooxo0umvix 01s océoenus
oucyunaunsl (Mooyns)

1) Bukunenus http://ru.wikipedia.org/wiki

2) Obpa3oBaTenbHBII MaTeMaTHYECKUN CalT « DKCTIOHEHTa»
http://www.exponenta.ru/educat/class/courses/student/ode/

3) Mup MareMaTu4ecKux ypaBHEHUH
http://egworld.ipmnet.ru/ru/methods/meth-ode.htm

4) Allmath.ru . Best MaTemaTnka B ogHOM MecTe!
http://www.allmath.ru/highermath/mathanalis/mathanalis30/mathanalis.htm

5) Marematuueckoe 6ropo. http://www.matburo.ru/ex_ma.php?pl=madiff
6) Www.mathedu.ru
7) www.libgen.info

10. MeToanyeckne yka3zaHus 1/ 00y4alOIMXCS 10 OCBOCHUIO TUCHUTIIMHBI (MOAY.151)

19


http://www.exponenta.ru/educat/class/courses/student/ode/
http://eqworld.ipmnet.ru/ru/methods/meth-ode.htm
http://www.allmath.ru/highermath/mathanalis/mathanalis30/mathanalis.htm
http://www.matburo.ru/ex_ma.php?p1=madiff

JInst m3ydeHus: Kypca CTyJeHTaM HEOOXOAMMO HCIOJB30BaTh JICKIMOHHBIA MaTepual,
y4eOHUKHM U y4yeOHBbIe TIOCOOMS M3 CIUCKA JINTEPaTypbl, CTATbH W3 MEPUOTUYECKUX H3JIAHHM,
pecypchbl HHPOPMAIIHOHHO-TEIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT»

Kpome Toro, 1ienecoobpazHo UCHOIB30BATh CIECAYIONINE METOAMYECKIE MAaTepHAIIb:
BapuaHThI KOHTPOJIBHBIX PaOOT U TECTOB.
3anauu 171 IPAKTHUECKUX 3aHATHI CAMOCTOATENBHON PabOoTHI
Pa3naTounslii MaTepual st IPaKTHYECKUX 3aHATHH.
3aI[aHI/I$I AJId IIPOMEIKYTOYHOI'O U TCKYIICTO KOHTPOJIA 3HAHUH CTYACHTOB.
DNeKTpOHHYIO 0a3y JaHHBIX 110 TUCIUILIHHE.

Paboune TeTpaau cTyieHTOB.

oakrwdE

I[HSI TCOPCTUUCCKOTO M MPAKTUYCCKOTO YCBOCHHUA IUCHUIIJIMHBI OOJIBIIIOE 3HAYECHUE
UMEET CaMOCTOSITENbHasi padoTa CTYAEHTOB, KOTOpash MOXET OCYIIECTBIISITHCA CTYICHTAMH
HHIWBUIYAJIbHO U IIOJ PYKOBOJACTBOM IIPCIIOAaBaTCIIA.

CamocrosiTenbHas paboTa CTyJICHTOB, IPEIYCMOTPEHHAs! y4eOHBIM IUIAHOM B 00beMe He
meree 50-70% oOmero koiuyecTBa 4YacoB, HampaBieHa Ha Oojee TIyOOKOe YCBOCHHE
U3y4aeMoro Kypca, (popMHUpOBaHHE HABBIKOB HCCIIEIOBATEILCKONH pabOThI M OPUEHTHPOBAHUE
CTYACHTOB Ha YMCHHUC ITPUMCHATH TCOPCTUICCKHUEC 3HAHUSA HA ITPAKTUKC.

Ilocne uzyuenuss meopemuueckoco mamepuanra «Teopusi PyHKUMH KOMILUIEKCHOTO
nepeMeHHOr0»

CTYJEHTHI JTOJIKHBI:

3HaTbh: OCHOBHBIC MOHSTHS KOMIUIEKCHOTO aHaJIW3a, OCHOBBI TEOPHUU AHATMTHUYECKUX
GyHKIM.

YMeTh: NPOBOAUTH HCCIENOBAHMS CBSI3aHHBIE C TOHATUSMU M YTBEPXKICHUSIMHU
JUCITUILINHEL.

Baanerb: OCHOBHBIMH TOJIOKEHUSIMU Kiaccuueckux paszaenoB TOKII.

JUia  ycnemHoro ocBoeHMs ydeOHoro Marepuana kKypca «Teopusi QyHkuui
KOMILJIEKCHOTO TepeMeHHOTr0»

» TpeOyroTcs cUcTeMaTuueckas padoTa MO M3YYEHUIO JEKIUH M PEeKOMEHIyeMOn
JUTEPATYPHI, PEIICHUIO JOMAIIIHUX 3374 U JIOMAITHUX KOHTPOJIbHBIX PaboT, a TaKKe aKTUBHOE
ydacTue B paboTe MPaKTHUECKUX 3aHATHI.

[Tokazarenem oOCBOEHHsI MaTepuanga CIYKHT YCHOEIIHOE pEIICHUE 3aJad MpejlaraéMbIX

JIOMAlTHUX KOHTPOJBHBIX PAOOT M BBINOJTHEHHE ayJAUTOPHBIX CAMOCTOATEIBHBIX U KOHTPOJBHBIX
pabor.

B kayecTBe OLICHOYHBIX CPEACTB IPOrPaAMMON JUCLHHUILIMHEI IIPEyCMaTPUBACTC:
® TEeKYLI1I KOHTPOJIb (ayAUTOPHBIE KOHTPOJIbHBIE Pa0OTHI, IOMAIIIHNE 3aJaHus).

® [IPOMEKYTOUHBIM KOHTPOJIb (9K3aMEH).
Dopmbl meKywe2o, NPOMeNCYmouHo20 U Umo208020 KOHMPOJS.

Texywuti KOHMpPOL.
- CamocTosTenbHbIe PabOTHI
- UapuBuayanbHble 3a0aHUs
- Onpoc CTy1IeHTOB
IIpomedscymounwiii KOHMPOL:
- KontponsHas pabota o Kypcy
Hmoeoeuvlii konmpons.
-3a4€CT
11.I1epeyenb nHPOPMAIUOHHBIX TEXHOJIOT W, HCIIOJIb3yeMBbIX NIPU
OCYILIECTBJIEHMH 00Pa30BATEJIbHOI0 MPOIECCa M0 JUCHUIINHE (MOTYJIIO),
BKJIIOYAs NepeYeHb MPOrPAMMHOI0 o0ecnevyeHusi 1 MH(POPMAMOHHBIX
CIIPABOYHBIX CUCTEM
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1. DnexkTpoHHass OMONIMOTEKa Kypca, KOHCIEKTbI JIEKLMH, 3alaHus 1Jis
IPAKTUYECKUX 3aHATUN U CAaMOCTOSATEIbHON PabOThI, BAPUAHTHI TECTOBBIX 3a/laHUMN
JUISL IPOBEPKH TEKYLIMX U OCTaTOYHBIX 3HAHUMN CTYJIEHTOB, BAPUAHTHI 33 JaHUM 1JIs1
TEKYIIET0 U MPOMEXYTOUHOTO KOHTPOJIS 3HAHUHM 00yUarommxcs

2.  KommbroTepHoe u MynbTuMeauitHoe o0opyaoBanne MIY.

3. Meroanueckue peKOMEHIAMHU 0 U3YYCHUIO TUCITUTUINHBI.

12. Onucanue MaTepraIbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOI 115l
OCYILIEeCTBJICHUS] 00Pa30BaTEJIbHOI0 MPOIEcca MO JUCHUILUIHHE (MOLYJII0)

JUis npoBelcHMs JIEKUUOHHBIX W IPAKTHYECKUX 3aHATHM HMEIOTCA ayJuTOpuH,
OCHAIIIEHHBIE BCeil HEOOX0UMON MeOeIbi0 M HHBEHTapeM. J[JIst OT/AeIbHBIX 3aHATUH ayJUTOPUN
OCHAIIIEHBI IPOEKTOPOM, HOYTOYKOM M MHTEPAKTHUBHBIM SKPAaHOM JJIS IEMOHCTPALUH CIalI0B U
T.IL
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