MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit denepannn
®denepalibHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUpexKIeHNE
BBICITIIETO 00pa3oBaHUs
«HauuoHaIBHBIN UCCAEN0BATENbCKUN sIepHbId YHUBEpcUTeT «MUDI»

VMHCTUTYT OBILEN [TPO®ECCUOHAJILHOM IO OTOBKU

KA®EJIPA BBICIIEX MATEMATUKA

OAOBPEHO
YMC JIATIJIA3 IIpotokoa Ne01/08-577 ot 28.08.2025 T.

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIAHBI

TEOPU S ®YHKIIMKI KOMIUIEKCHOT'O TIEPEMEHHOI'O

Hanpasnenne moarotoBku [1] 12.03.05 Jla3epHas TeXHUKA ¥ Ja3epHBIC TEXHOIOTUN
(cIerManbHOCTD) [2] 01.03.02 ITpuknagHas MaTeMaTHKa 1 HHPOPMAaTHKa
[3] 12.03.03 ®oToHuKa 1 onToMH(pOpPMATHKA

z S

- ot « :

Eolr |, s | & 58 =

9 2 g s S 2 = A

e 2 5 s =p =¥ Qg P
- 2 ss |7 5 | e - 5 7 8%
5 g 2 % | B =F | g =g F 3 §3¢2
S =% | 55 | & £ | &. | 822 v ar zZE9
= ) <% 7 g = © = 8 = T e
) Y-y e 5 > &z 8 2 S o A« o -
&} = = O = =3 S mEE O = S 25
4 4 144 30 45 0 15-24 |0 2
HUroro |4 144 30 45 0 0 15-24 |0




AHHOTANIUA

B kypce wusydaroTcs crenyromue pasienbl: ACUCTBUA HaJ KOMIUIEKCHBIMA 4YHCIIAMY;
HENPEPBIBHOCTD, TUPPEPEeHIUPYEMOCTh U UHTETPUPYEMOCTh (DYHKIMI KOMILIEKCHOTO TIEPEMEHHOTO;
psabl Teitnopa u Jlopana; Teopusi BEIYETOB U €€ MPUIIOKEHHE; Tpeodpa3zoBanue Jlamaca.

1. IEJIU U 3AJAYA OCBOEHUA YYEFHOU JUCIATIIIMHBI

Ilenpto ocBoeHUs y4eOHOW TUCHUILUIMHBI SIBISCTCS co3faHue (GyHAaMEHTa Ul MOJyYeHUS
MTOJTHOLICHHOT'O €CTeCTBEHHOHAYYHOro oOpa3zoBaHus. OCBOCHHE ITOW TUCIHUILIMHBI CO3Ja€T OCHOBBI
U M3y4eHHs] (PU3MYECKHMX KYypCOB IO IIEJIOMY psIy HamnpaBJICHWH, 3aKIaJblBa€T OCHOBBI
MaTeMaTUYeCKOU KYJIbTYPHI.

2. MECTO YYEBHOM JUCIHUILIMHBI B CTPYKTYPE OOII BO

OcBoeHUs1 JaHHOW y4eOHOW AMCHUIUIMHBI CBA3aHO C 0a30BBIM KypCOM MaTeMaTHYECKOTO
aHanM3a B TOM €ro 4acTh, KOTOpas HOCHUT Ha3BaHHE «TeOpusi (YHKIMH J1€HCTBHTEIHHOTO
IIEPEMEHHOTO». PasznmnuHble pas3aenbl Kypca MMEIT HENOCPEACTBEHHBIE BBIXOIBI B IIPUKIIAIHBIE
obnactu. B kauecTBe mpumepa Takux 00JIaCTe MOXKHO Ha3BaTh: TMAPO U ad3POAMHAMMKA, TEOPUS

KOMIIJICKCHOT'O ITOTCHIIKAJIa, TCOPUA SJIICKTPUUICCKUX ueneﬁ. HJ'ISI HU3YUCHUA NUCHUIIIINHBI H606X0)II/IMO

BJIaAICTb MHOTHMHU pa3acjiaMi MAaTEMATUYICCKOI'O aHAJIN34d, U3y41aEeMOTI'0 B IIPCABIAYIIUX CEMECTPAX.
OcBoenune KypcCa SBJISICTCA H606XOI[I/IMLIM AJI1 U3YUYCHUS pAda IMMOCIICAYOINX TUCITUILINH.

3. ®OPMUPYEMBIE KOMIIETEHIIUU U IIVTAHUPYEMBIE PE3YJIbTATDBI

OBYYEHUA

YHuBepcaibHble U(UIH) 001enpodeccuoOHaIbHbIE KOMIETEHIIUH:

Koa v HaumenoBanue
KOMIIETeHIIUH

KO}I N HAMMECHOBAHME MHANKATOPA NJOCTUIKCHUSA
KOMIICTCHIIUHU

VK-1[1, 2, 3] — Criocoben
OCYIICCTBJIATD IMOUCK, KpI/ITI/ILIeCKI/Iﬁ
aHaJIN3 U CUHTE3 HH(OpMaIInH,
MPUMEHSATh CHCTEMHBIN MTOAXO]T IS
pEIIeHHUs MOCTaBICHHBIX 3a/1a4

YKE-1[1, 2, 3] — Ciocoben
UCIIONIB30BATh 3HAHUS
eCTeCTBeHHOHayIIHBIX JUCITUIIIINH,
MPUMEHSATH METO/IbI
MaTEMAaTHYECKOI0 aHAJIN3a U

3-VK-1[1, 2, 3] — 3uats: MmeToauku cOopa 1 00paboTKH
WHPOPMAIINH; aKTYaJIbHBIE POCCUHCKHE U 3apyOeKHbIC
UCTOYHUKU HHpOpMaLuu B chepe mpopeccuoHanIbHON
JEeSITeTLHOCTH; METOJ] CHCTEMHOTO aHaJIn3a

V-VK-1[1, 2, 3] — YMeTh: IpUMEHSTh METOTUKH MTOUCKA,
cbopa u 00paboTKu MHGOPMAIINH; OCYIIECTBIISIThH
KPUTUYECKHI aHAIN3 U CUHTE3 HH(OpMaIiK, NOTYy4eHHON U3
pa3HBIX HCTOYHUKOB

B-VK-1[1, 2, 3] — Bnagers: MeTo1aMu moucka, coopa u
00paboTKH, KpUTUYECKOTO aHAJN3a U CHHTEe3a HH(OopMaLny;
METOAMKON CHCTEMHOT0 MOAX0/1a JUIsl PeIICHHS
MOCTABJICHHBIX 33144

3-YKE-1 [1, 2, 3] — 3HaTh: OCHOBHBIE 3aKOHBI
€CTECTBCHHOHAYYHBIX JUCITUILTHH, METOIbI
MaTeMaTHYECKOTO aHAIN3a U MOJETHPOBAHHUS,
TEOPETUYECKOTO M IKCIIEPUMEHTAILHOTO UCCIICIOBAHNUS
V-VKE-1[1, 2, 3] — yMeTh: HCIOIB30BaTh MATEMATHUCCKHUE




MOACIINPOBAHUSA, TCOPETUUCCKOI'O U
SKCIICPUMCHTAJIBHOT'O UCCJIICIOBAHUS
B ITIOCTABJICHHBIX 3aJadax

METOJIbI B TEXHHYCCKHUX MPUIIOKCHHIX, PACCIMTHIBATH
OCHOBHBIE YHCIIOBBIE XapaKTEPUCTUKU CITYYalHBIX BETUYHH,
pelIaTh OCHOBHBIC 3a/1a4M MAaTEeMaTHICCKOW CTaTUCTHKH;
peliaTh TUIOBBIC pacYCTHBIC 3aa91

B-VKE-1 [1, 2, 3] — B1aaeTh: METOJaMH MaTEMaTHYECKOTO
aHaJIM3a U MOJICTTUPOBAHUS; METOJJAMU PEIICHHS 3a/1a4
aHaJIM3a M pacueTa XapaKTEePUCTUK (PU3UIECKHX CUCTEM,
OCHOBHBIMH IIPHEMaMH 00pabOTKH SKCIIEPUMEHTAIBHBIX
JIAaHHBIX, METOJIaMH PAOOTHI C MPUKIIATHBIMHU IPOTPAMMHBIMU
MIPOYKTaMH

4. BOCIHUTATEJIbHBIN IOTEHIUAJ JUCITATLINHBI

HanpagJieHus/ueJiu BOCIUTAHUS
NHuTtennexTyaibHOE BOCIIUTAHHE

IIpodeccronanbHOE U TPYIOBOE BOCIIUTAHNE

3agauu BocnuTaHus (KOI)

Coznanue ycinoBuii, 00eCreynBarOIINX,
dbopMupoBaHUE KyJIbTYpbl YMCTBEHHOTO Tpyaa (B11)
Cozpnanue ycinoBuii, 00eCreynBarOIINX,
dbopMupoBaHue TTyOOKOTO MOHUMAaHUS COLIUATBLHON
poiu podeCcCru, MO3UTUBHOM U aKTUBHON YCTAaHOBKHU
Ha [ICHHOCTH U30paHHOW CIEIAIbHOCTH,
OTBETCTBEHHOT'O OTHOIIICHUS K TPO(HECCHOHATLHOM
JesiTeNIbHOCTH, Tpyay (B14)

S. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUIIJINHBI

Paznensl yueOHOM JUCHUIUIMHBL, UX 00BbEM, CPOKH U3Y4EHUS U (POPMBI KOHTPOJIS:
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4 Cemecmp
1 | Ilepssiii pa3aen 1-8 16/24/0 25 K.p-8 3-VK-1,
V-VK-1,
B-VK-1,
3-VKE-1,
V-VKE-1,
B-VKE-1
2 | Bropoii paznmen 9-15 | 14/21/0 25 k.p-15 | 3-VK-1,
V-VK-1,
B-VK-1,
3-VKE-1,
V-VKE-1,




B-YKE-1

HUmoezo 3a 4 Cemecmp 30/45/0 50

KoHTpoJibHbIE 50 C) 3-YK-1,

MeponpusitTusi 3a 4 V-VK-1,

CemecTtp B-VK-1,
3-VKE-1,
Y-VKE-1,
B-VKE-1

* — COKpaIIeHHOE HAUMEHOBaHHUE (POPMBI KOHTPOJIS
** — cyMMa MakCHUMaJbHBIX 0ajuloB J0JDKHA ObITh paBHa 100 3a cemecTp, BKIIOUYas 3a4eT W

(wn) sK3aMeH

CoxparnieHne HauMeHOBaHUH (POPM TEKYIIEro KOHTPOJIS M aTTECTAI[H Pa3/IeioB:

O0o3uauenue | Ilo1HOE HAMMEHOBAHME

K.p Kontposbnas pabora
0 OK3aMeH
KAJIEHJIAPHBIN IVIAH
Henean | Tembl 3ansTuii / Conepxxanue Jlek., | IIp./cem., | JIao.,
qac. qac. yac.
4 Cemecmp 30 45 0

1-8 IlepBbiii pa3nen 16 24 0

1 KoMmiuiexkcHsblie yucia Bcero ayuTopHbIX 4acoB
CucreMa KOMIUIEKCHBIX YHCEN U €€ TpaduyecKoe 2 [ 4 [0
MPEeACTABJICHHUE: CTIOCOOBI M300paKEHUs U TIpaBwiIa IeUcTBUM | OHualiH
C KOMIUIEKCHBIMH YHMCIaMHU, KOMIUIEKCHAs INIOCKOCTh, chepa 0 0 0
PumaHa, pacimpeHHasi KOMIUIEKCHas MIIOCKOCTb.

2-3 DyHKIUH KOMILIEKCHOH IepeMeHHOMI Bcero ayiuTopHBIX 4acoB
I'eomeTpruecknii CMBICIT MOIYJISI M ApTyMEHTa MPOULIHSX 4 ‘ 4 ‘ 0
KOMILIEKCHOTO NepeMEeHHOro. MHOro3HayHble PyHKIUN U UX | OHmaiin
OJIHO3HAYHbIE BETBH (Ha IPUMEPE apryMeHTa), TOUKH 0 0 0
BeTBiIeHUs. OCHOBHBIE JIeMEHTapHbIe PYHKLIUU
KOMIUIEKCHOTO niepeMeHHoro. [IoHaTre npon3BoaHon
(GYHKIMN KOMITJIEKCHOTO IIEPEMEHHOT0, KpUTEpUH e€
CYLIECTBOBAHMSI U CIIOCOOBI B3BOJHOM. OmnpeneneHue
aHaJTMTUYeCKON (roJIoMOp(hHOI) GYHKIIMU B TOUKE U 0OJIACTH.

AHaIUTUYHOCTh CYyMMBI CTETIEHHOTO psJia B Kpyre
CXOJIMMOCTH, 00J1aCTH aHATUTUYHOCTH OCHOBHBIX
3JIEMEHTapHbBIX (PYHKINH.

4-5 HNuTerpansl pyHKIMH KOMILJIEKCHOI'O TEPEMEHHOI0 Bcero aynutopHbIX yacoB
Omnpenenenne u 00IIME CBOWCTBA KOHTYPHBIX HHTETPAJIOB B 4 IE [0
KOMILIEKCHOU TI0OCKOCTH, (hopmyia Hetorona-Jleltouuna. Omutaiin
Teopema Komu (citydait 0THOCBS3HOM ¥ HEOTHOCBSI3HOM 0 0 0
obnactu). Marerpansnas ¢popmyna Komu. CymectBoBanue y
aHAIMTUYECKUX (PYHKIUN TPOU3BOAHOM JIF0O0T0 MOPSAKA.

Teopema Mopepsl.

6-8 Psaabi Jlopana Bcero aymTopHBIX 4acoB

Teopema Teitopa. CBOWCTBO €TMHCTBEHHOCTH M OCHOBHBIE 6 IE I




npuémsl paznoxxeHus B psn Teiinopa. Llensie pyHKIMM 1 Omnunaiin

teopema JInyBuiis. CBOKCTBA HyJeH aHATUTUYECKUX 0 0 0
(byHKIMH, TeOpeMa eJMHCTBEHHOCTH.

O600mEnHbIe cTenIeHHbIC PAILI U Teopema Jlopana. [TonsTue

IJIABHOW M IPAaBUJIBHOM 4AaCTH JIOPAHOBCKOT'O PA3JIOKEHUS B

OKPECTHOCTH M30JIMPOBaHHOI ocoboit Touku. Knaccupukanus

M30JIMPOBAHHBIX 0COOBIX TOUEK, Teopema Beiiepiurpacca-

Coxonkoro. TeopeMbl 0 KOPHAX MHOTOWIEHOB B PA3JI0KECHUH

panMoHaNbHBIX (DYHKIMHA HA MPOCTEHIITE MHOKUTEIIH.

9-15 Bropoii paznen 14 21 0

9-10 Boiuersl Bcero aynutopHbIX 4acoB
Omnpenenenue U criocoObl BEIYUCICHUS BbIUETA 4 | 8 | 0
aHAIMTUYCCKOW (DYHKIIMU B M30JIMPOBAHHOMN 0C000i TOUKE. Ownutaiin
OCHOBHEIE TEOPEMBI O BbIUETAaX. HpI/IJ‘IO)KGHI/Ie BBIYETOB K 0 0 0
BBIYMCIICHUIO MHTErpasIoB, JieMMa JKopaana.

11-12 | KondopmHbie 0TOOpaKeHHS Bcero ayauTopHbIX yacoB
[Ipunumn aprymenra, teopema Pymie, ux npunoxeHus K 4 ‘ 8 ‘ 0
0TOOpakaroII¥M CBOWCTBAM aHAIUTUYECKUX (PYHKIUI. Omnnaiin
OOu1re mpUHIUIBI KOH(QOPMHBIX 0TOOpaKEHUH. 0 0 0
JpoOHO-nuHelHas (GYHKIMS U OCYLIECTBISIEMOE €10
oroOpaxxenne. Oynkmms KykoBckoro. OToOpaxeHus,

OCYILECTBIISIEMbIE OCHOBHBIMHU 3JIEMEHTAPHBIMU (DYHKIMSIMU.
[IpuiioxkeHus K 3a/1a4aM 3J€KTPOCTATUKU U TUAPOJIUHAMUKH.
13-15 | Ilpeoopa3oBanue Jlaniaca Bcero ayauTopHbIX 4acoB

Onpenenenue, o0IIME CBONCTBA U IPUEMBI BBIUNCIICHUS
npeobpaszoBanus Jlamiaca, cnocoObl ero oOpalieHus.
[TpunoxeHus ornepanroOHHOTO UCYHUCICHUS K PEUICHUIO

i depeHIMaIbHbIX YpaBHEHUH.

HuckperHoe npeoOpazoBanue Jlamaca u Z-npeodpa3oBaHue,
peleHre pa3sHOCTHBIX ypaBHEHUH. [IpuiioskeHust K Teopuu
UMIYJIbCHBIX CHCTEM.

Omnpenenenre 1 OCHOBHBIE CIIOCOOBI AHATUTUYECKOTO
npoxonkerus. (IIpy HexBaTke BpeMeHU MOCIIETHIS TeMa
MOJKET OBITh OIYIIEHA.)

6 |5 |0
Ownnaitg
0 0 0

COKpaH_IeHHBIC HAaMMEHOBAHUS OHJIAH OMIIMIA:

Oo6o3nauenue | IloiHOe HaMMeHOBaHKE

9K OIEKTPOHHBIN KypC

IIM ITonHOTEKCTOBBIN MaTepuan

I1I1 IToTHOTEKCTOBBIE JIEKIIMHU

BM Buneo-marepuansl

AM Aynno-marepuanbl

I1p3 IIpesenTanuu

T TecTbl

5CM DJIEKTPOHHBIE CIPABOYHBIE MATEPUATIBI
ncC M HTEepaKTUBHBINA CANUT

TEMbI IPAKTUYECKUX 3AHATUN

Heneau

Tembl 3ansaTuii / Conepxanue

4 Cemecmp




KomiuiekcHblie yncia

KommiekcHbie uncia u ux rpadudeckoe nmpeacTaBieHue: CocoObl H300paXeHHUs 1 TTpaBUiIa
JEHCTBHUH ¢ KOMIUICKCHBIMU YHCIIaMH, KOMITJIEKCHAS TUIOCKOCTh, chepa Pumana,
paciidpeHHasi KOMILIEKCHas MIIO0CKOCTb.

DYHKUUHM KOMILIEKCHOM IepeMeHHOol

I'eomeTpuueckuii CMbICT MOYJIS M apryMEHTa MPOUIHUSIX KOMIUIEKCHOTO MEPEMEHHOTO.
MHoro3HavHble (YHKIIMH U UX OJHO3HAYHBIC BETBU (HA MMPUMEPE apryMEHTa), TOUKU
BeTBIeHUS. OCHOBHBIE JIeMEHTapHbIe QYHKIIUU KOMILIEKCHOTO niepeMeHHoro. [Tonstue
MIPOU3BOIHON (PYHKIIMU KOMITJIEKCHOTO TIEPEMEHHOT0, KPUTEPUIA €€ CyIIeCTBOBAHUS U
crocoObI B3BOIHOM. OnpeiesieHue aHATUTHIeCKOM (rosioMop(HOI) GYHKIIMH B TOUKE U
00yacTH. AHATUTHYHOCTh CYMMBI CTEIICHHOTO psiia B KPYre CXOAUMOCTH, 00J1acTh
AQHAJIMTUYHOCTU OCHOBHBIX 2JIEMEHTAPHBIX (YHKITHI.

HuTerpanbl pyHKIUH KOMILIEKCHOTO MlepeMeHHOr0

OOmue cBoiicTBa KOHTYPHBIX HHTETPAJIOB B KOMIUIEKCHOH IIOCKOCTH, (popmyna HeroTona-
Jleiionnna. Teopema Komm (ciydaii 0THOCBS3HON M HEOJHOCBSI3HOM 001aCTH).
Wnrerpansaas ¢popmyna Kommu. CymecTBoBanue y aHaTUTUIECKUX (DYHKIIUH TPOU3BOAHON
71100010 MOpsIAKA.

Psanbl Jlopana

®opmyna Telinopa. CBOMCTBO €AMHCTBEHHOCTH U OCHOBHBIE NPUEMBI PA3JI0KEHUS B PAJ
Teiinopa. Llenslie pynkunu u reopema JInyBuinist. CBOHCTBa HyJIeH aHAIUTHYECKUX
¢bynkuuii. O600mEHHBIE cTeneHHbIe Psabl U psn Jlopana. [loHsTHE rI1aBHOW 1 TPAaBUIIBHON
YaCTH JIOPAHOBCKOT'O Pa3jI0KEHUsI B OKPECTHOCTH U30JUPOBAHHOM 0COO0M TOUKH.
Knaccudukanus n3011MpoBaHHBIX 0COOBIX TOUEK, TeopemMa. KopHu MHOTOYJICHOB B
Pa30KEeHUH pallMOHAJIBbHBIX (PYHKIMHI Ha MpocTeiine MHOXKUTEIH.

Brluernl
CriocoObl BEIYMCTICHUS BBIYETAa aHATUTUYECKON (PYHKIIMH B U30JMPOBAHHONW 0COOON TOUKE.
OcHoOBHBIE TeOpEMBI 0 BhiyeTax. [IpuioxkeHnre BEIYeTOB K BEIUUCICHUIO HHTETPAJIOB.

11-12

KondopmHubie oTo0paxenunst
[Ipunuun aprymenra, Teopema Pyie, nx npuiaoxeHus: K 0To0pakarolluM CBOMCTBaM
aHaMTHYeCKUX GyHKUIMH. O0IuMe NPUHIUITBI KOHPOPMHBIX 0TOOPaKEHHH.

13-15

IIpeodpa3oBanne Jlanjaca

OOm1re cBoiicTBa M MPUEMBI BEIUMCIIEHUS NTpeoOpa3zoBanus Jlamaca, criocoObl ero
oOparteHus. [lpunoxxeHus onepaniOHHOTO UCYUCIIEHUS K pelieHnto JuddepeHInaaIbHbIX
ypaBHeHMH. J{uckpeTHoe nmpeoOpa3oBanue Jlamnaca u Z-npeobpa3oBaHue, pelieHne
Pa3HOCTHBIX ypaBHEHUM. [IpuiokeHus: K TEOpUU UMITYJIbCHBIX cucTeM. OCHOBHBIE CITOCOOBI
AQHAJIMTUYECKOTO NPOIOJDKEHHUS.

OBPA3OBATEJIBHBIE TEXHOJIOI'MH

HpI/I pca3aniud MporpaMmbl JUCHUIINIMHBI ayAUTOPHBIC 3aHATHA MPOBOAATCA B (I)OpMC

JIEKIUd u MPAKTUYCCKUX (CCMI/IHapCKI/IX) 3aHATHH. I[J'ISI KOHTPOJIA YCBOCHUSA CTYACHTOM pPA3JACJIOB
AAaHHOTO KypCa HIMPOKO HUCIIOJIB3YIOTCA TCCTOBBIC TEXHOJIOTUHU, TO €CTh crnenualabHbIN OaHk BOITPOCOB

B OTKPBITOW M 3aKpbITOM (hopMe, OTBETHI Ha KOTOPHIE MO3BOJSIOT CYJUTh 00 YCBOCHHUU CTYIAEHTOM

naHHoro kypca. CamocTosiTenbHas padoTa CTYIAEHTOB IOApa3yMeBaeT MOa CO0OM mpopaboTKy

JIEKIIMOHHOTI'0 MaTepHaja ¢ UCIOJIb30BaHUEM PEKOMEH1yEMOH JINTepaTyphl.

[Ipenmonaraercs  WCIOJNB30BAaHHE  COBPEMEHHBIX  HH(MOPMAIIMOHHBIX  TEXHOJIOTHIA:

KOMITIBIOTCPHAA PaCChbLIKa 33JJaHUil C HCIIOJIb30BaHUEM nporpaMmMbl TUCTAHIITUOHHOT'O O6y‘~IeHI/I$I B
KOTOpOﬁ TAKIKC MpeAJIaracTcs Kypc JIEKIUM U p3.360p OINOPHBIX IMPAKTHUYCCKUX 3a1a4.




7. ®OHJ OHEHOYHbLIX CPEACTB

@OH]1 OLIEHOYHBIX CPEACTB 10 TUCLUIUIMHE O0ECIIEUnBaET MPOBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3yabTaToB 00y4deHUs (KOMIIETEHIMHA W UX HWHAMKATOPOB) IOCPEACTBOM MEPOIPHUATUN TEKYIIETO,
PYOEKHOTO ¥ POMEKYTOYHOT'O KOHTPOJIS IO JTUCLUTUINHE.

Ces3p Mexay (opMHUpPYEeMBIMH KOMIICTCHIUSAMH H (OpMaMH KOHTPOJII HUX OCBOCHHS
IpeJCTaBJIeHa B clleAyrollel Tadnuue:

Komnerenuus NuaukaTopbl 0CBOEHUS ATTecTaMOHHOE MepPOoNPUsATHE
(KII 1)
YK-1 3-VK-1 2, k.p-8, K.p-15
V-VK-1 9, K.p-8, K.p-15
B-VK-1 9, K.p-8, K.p-15
YKE-1 3-VKE-1 2, k.p-8, K.p-15
V-VYKE-1 9, K.p-8, K.p-15
B-VKE-1 9, k.p-8, k.p-15

HIkaabl OeHKU 00pa30BaTeIbLHBIX JOCTHKEHH I

[lIxana xKaXa0ro KOHTPOJIHLHOTO MEPOINPHUATUS JIEKHUT B mpeaenax oT 0 10 yCTaHOBIEHHOTO
MaKCHMaJILHOTO 0ajijia BKJIIOYMTEIbHO. MToroBsas arrectanus 1o AUCHUIUIMHE oneHuBaeTcs no 100-
0ayUTHbHOM IIKaJe U MpeACTaBseT co00il cymMmmy 6aioB, 3apabOTaHHBIX CTYIEHTOM IPU BBIMOJTHEHUU
3a/IaHAI B paMKaxX TEKYIIEro U MPOMEXYTOYHOTO KOHTPOJIS.

NTtorosas oLieHKa BBICTABISAETCS B COOTBETCTBUHU CO CIEAYIOLIEH IIKAIOM:

Cymma Ouenka no 4-x 0a/1IbHOM HIKAaJIe OtmeTka 0 3auyere Ouenka
0aJI0B ECTS
90-100 5 — «omauunoy A
85-89 B
75-84 4 — «xopouioy C
20-74 «3aumenoy
D
65-69 3 — «y0osenemao,
60-64 9% DUMETLHOY E
Huxe 60 2 — «Hey0081emeoOpUMeENbHOY «He 3aUmeHo» F

OneHka «OTIIMYHO» COOTBETCTBYET INIyOOKOMY M IIPOYHOMY OCBOCHMIO MaTepUalla IpOrpaMMbl
oOyyaroluMcs, KOTOPBIM IMOC/Ie0BATEIbHO, Y€TKO U JIOTMYECKHU CTPOMHO H3J1araeT CBOM OTBETHI,
yMeeT TECHO YBS3bIBaTh TEOPHIO C MPAKTHKON, UCHOJIB3YeT B OTBETAX MaTepHabl MOHOrpaduiecKoi
JUTEPATYPHI.

OneHka «XOpoIIo» COOTBETCTBYET TBEPAbIM 3HAHHUSAM MaTepHajia 00y4aroUIMMcsl, KOTOPBIH
IPaMOTHO U, 110 CYIIECTBY, U3J1aracT CBOM OTBETHI, HE JIOMYCKas CYLIECTBEHHBIX HETOUHOCTEH.

OneHka «yJIOBJIETBOPUTENIBHO» COOTBETCTBYET 0a30BOMY YPOBHIO OCBOEHHS MaTepuana
oOyyaromumcsi, Ipu KOTOPOM OCBOEH OCHOBHOW MaTepual, HO HE YCBOEHBI €ro JIeTalH, B OTBETax
MPUCYTCTBYIOT HETOYHOCTH, HEJOCTATOYHO MpaBUIIbHBIC (DOPMYIMPOBKH, HAPYIICHUS JOTHYECKOU
MOCJIEI0BATEIHLHOCTH.




OTMmeTKa «3a4TeHO» COOTBETCTBYET, KAaK MMUHUMYM, 0a30BOMY YpOBHIO OCBOEHHUSI MaTepuaia
MPOrpaMMBbI, TMPH KOTOPOM OOYYAIOIIMIiCS BJIaeeT HEOOXOMWMBIMH 3HAHHUSMH, YMCHHUSIMH U
HaBBIKAMH, YMEET MPHUMEHSTh TEOPETHUYECKUE MOJIOKEHUS ISl PEIICHHUS TUIOBBIX MPAKTUYECKUX
3a/1a4.

OlLIeHKY «HEYIOBICTBOPUTEIBHO» / OTMETKY «HE 3a4TEHO» MOJIY4aeT 00yYaroIUiics, KOTOPbIH
HE 3HAET 3HAUYMTECIbHOM YacTH Marcpurajia nporpaMmsbl, JOIIYCKACT B OTBCTAX CYIICCTBCHHLIC OH_H/I6KI/I,
HE BBINOJIHUI BCE O0s3aTeNbHbIE 3aJaHMsI, IPEIyCMOTPEHHbIE Nporpammoir. Kak mpasuiio, Takue
o0ydJaromuecst He MOT'YT MPOJIOJDKUTE 00ydeHune 0e3 JONOTHUTEIbHBIX 3aHATHH.

8.  YYEBHO-METOJIWYECKOE U TH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCHUILINHBI

OCHOBHAA JIMTEPATYPA:

1. DU K 845 Beicuias matematuka. Teopus GyHKIIUN KOMIUIEKCHOTO iepeMeHHoro. OnepannoHHoe
ucuncnenue. COOpHUK 3a1au ¢ pemieHusmu : Jlonymieno Haydno-mMeToquyeckumM cOBETOM 110
MaTemaThke MuHHcTepcTBa 00pazoBanus U Hayku Poccuiickoit denepaiuu B kadyecTBe y4eOHOTO
OCOOMS IJIsl CTYICHTOB WHKCHEPHO-TEXHHUECKUX BY30B, [1aBnoB A.JI., [Tomos JL.T'., Kpynuu B.T".,
Mocksa: MOUH, 2019

2. OU 11134 Havana ananu3a QyHKIMH KOMIUIEKCHON NIEpeMEeHHOM : ydyeOHoe mocoOue A1 By30B,
IIBenenko C.B., Mocka: MUDU, 2008

3. DU C18 CoopHHK HOMAIIHUX 33JaHUN 10 TeOpUr HYHKIIUN KOMIUIEKCHOTO IEPEMEHHOTO : ,
Canpgakos E.b., Ceausanosa C.I'., Mocksa: MUDU, 2009

4. 517 11143 CO0pHUK ylpakHEHHH 110 OnepaliMOHHOMY UCUUCIIEHUIO : yuel. mocodue i BTY30B,
TakaitmBmmm K.I'., llenkoBaukoB @.A., Mocksa: Crtapc, 2006

5. 30U 1I 13 Teopus ¢pyHKIMHA KOMIJIEKCHOTO IIepeMeHHoro : yueOHoe nocodue, Cunopos 1O. B,
[[Tabynun M. U., Mocksa: JlabopaTtopus 3Hanui, 2020

JNOITOJIHUTEJIBHAS JIMTEPATYPA:

1. 517 11134 Hauana ananu3a ¢GyHKIUI KoMIUIeKcHOM nepemenHol : , llIBenenko C.B., Saarbrucken:
LAP Lambert Academic Publishing GMBH, 2014

I[TPOI'PAMMHOE OBECIIEYEHUE:

CrenunanbHOe IporpaMMHoe obecriedeHre He Tpedyercs
LMS U UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/



9.  MATEPHMAJIbHO-TEXHMYECKOE OBECNEYEHHME YYEBHOM
JUCLUIINHDBI

CHCHI/IaHBHOC MaT€pruaIbHO-TEXHUYECKOC obecreyeHue He TpC6yeTCH

10.  YYEBHO-METOIMYECKHUE PEKOMEHJAIIUU UIAA CTYJAEHTOB

1. MeToauueckue peKOMEH1alluu AJIsl yCBOEHUSI TEOPETUUECKOT0 Kypca

1.1. OcHOBHOHIl 1enpl0 OOy4Y€HHUs CTYAEHTOB MAaTeMaTHYECKHMM JUCLUIUIMHAM SIBJISETCS
pa3sBUTHE JIOTMUECKOTO0 W AJTOPUTMUYECKOTO MBIIIJICHHS, IOBBIILIEHHE YPOBHS MaTeMaTHU4YecKOH
KYJIBTYpBbl, Pa3BUTHE HABBIKOB CAMOCTOSATEIbHON PabOTHI.

Jis noctuxkeHus neneil oOydeHMs IporpaMMa Kypca M CEMECTpPOBbIM KaJeHJIapHbIM IUIaH
COCTAaBJICHBI TaK, YTO TCMbI IMPAKTUYCCKUX 3aHATHI CJICAYIOT 3a TCMaMU JIGKI.H/IfI, U OHH JOCTYIIHBI
KOKIOMY CTYICHTY Ha caiiTe yHuBepcuteTra. UTOOBI XOpPOIIO IMOATOTOBUTHCS K CEMHUHAPCKOMY
3aHATHIO, HEOOXOAUMO, IIPEXKIE BCEro, popadboTaTh JEKIMOHHBIN MaTepuai. s 3Toro o0s3aTebHO
HaJ0 KOHCIIEKTHPOBAaTh YYEOHHMK, HEMOHATHBIE BOIPOCHl HY)KHO pa3bsACHAThH Yy Npenojasateind. [Ipu
IpopaboTKe MaTepHaia MOJIe3HO IM0JIb30BaThCs PA3HBIMM YU€OHMKAMHU, M €CJIM KOHCIIEKT BEAETCS 110
BCEM TE€MaM JUCLHMIUIMHBI, TO HpPU IMOJrOTOBKE K HTOrOBOMY KOHTPOJIO JOCTaTO4YHO Oyzder
COOCTBEHHOT'O KOHCIIEKTA.

[Tocne Toro, kak Bl Hayuuiauch AaBaTh onpesencHus, GOpMyIHpOBaTh aKCUOMBI, JIEMMBbI U
TCOPCMbI (MaTeMaTI/I‘-ICCKI/I IMPpaBUJIbHO U T'paMMAaTH4YCCKHU BepHO), MOKHO CYHHUTATh M3YUCHUC OAHHOTO
paszziena 3akoHYeHHBIM. Hudero, BKITIOYass BayKHEWINE BBIBOJIBI, ONPEACTICHUS U (HOPMYITHUPOBKH, HE
HAQ/I0 YYUTh HaW3yCcTh, T€M OoOJiee JO0Ka3aTeNbCTBA pa3HBIX yTBEepXKIAeHHWU. [Ipu HeoOXommmocTu
MOHSATHIN B 3aerHH€HHBIfI Marepural Bbl CMOXKECTC JICTKO BCIIOMHHUTD.

1.2. Meronnyeckue peKOMEHAAUNH ISl TIOATOTOBKH K NIPAKTUYECKUM 3aHATHAM

Ha cemmHapax, kak IpaBHJIO, PACCMaTPUBAIOTCS BOIIPOCHI U 3ajjaud, JAIOLIME BO3MOXKHOCTH
Oosee riTy0OKO MOCTUYD U3y4YaeMblil pazaen kypca. Bo BpeMsi ceMUHapCKuX 3aHATUN y4yaT MpPaBUIIBHO
CTaBUTh U PEIIaTh 33J[auy, a TAaKXKe aHaIM3UPOBaTh ux pemeHus. [lo Teme, mpoiieHHOI Ha ceMHUHape,
JAloOTCs  3a7auyd  JJI1  CaMOCTOSITENIbHOM paboThl. YCBOGHHME TEMbl BO MHOIOM 3aBHCHUT OT
OCMBICJIEHHOTO BBIITOJIHEHHUSI CAMOCTOSITENIbHOM pabOTHI.

[Tpu pemenun 3aja4 npex/ie BCero He0OXOAMMO XOPOIIO BHUKHYTh B CYTh 3a/IaHHs, 3alMCaTh
KpaTko ee ycinoBue. Eciu mo3Bossier XapakTep 3afauu, 00s13aTelnbHO cliejaTh PUCYHOK, MOSICHSIFOIIMMA
ee CYLIHOCTh. 3a pelKUM HCKIIIOUCHHMEM, KaKJas 3ajladya JOoJDKHA ObITh CHayajla pelieHa B oOlieM
BUJIE, T.€. B OyKBEHHBIX 0003HAUCHMSIX.

Pemenue 3amaun npuHeceT HauOOIBIIYIO TOJIb3Y TOJIBKO B TOM CiIydae, KOrja o0ydarouuiics
PELIUT ee CaMOCTOATENbHO. PemuTh 3aqauy 6€3 MOMOIIM YacTo HE BCEr/a YAaeTcsi, HO TeM He MeHee
MOTBITKY HAlTH pelIeHre Pa3BUBAIOT MBIIIJIEHUE U YKPEIUISIOT BOJIIO.

2. [IpaBa 1 00s13aHHOCTH CTYJEHTA YHHUBEPCUTETA:

2.1. CryaeHT UMeeT npaBo:

1) Ha nosyyeHue OTBETOB HAa MHTEPECYIOIIME €ro BOIPOCH MO HU3ydaeMOW JUCIUILUIUHE OT
[IPENOAaBaTelIsd, BEAYIIETO 3aHATHS;

2) Ha KOHCYJBTAllMIO 0 TEOPUU H3Y4aeMOMl AMCLMIIIMHBI B TEUEHHE CEMeECTpa U NEpeN
JK3aMEHOM.

2.2. CtyneHT 06s13aH:



1) perynspHo mnocemath JEKIMU M CEMUHApbl, padoTaTh Ha MPAKTUYECKUX 3aHATHIX,
BBITIOJTHSTE BCE TEKYIIHE CAMOCTOSATEIbHBIE pa0OTHI 110 U3y4aeMOU TUCITUTUINHE;

2) NpOMTH aTTECTALMIO IO BCEM pa3zesiaM JaHHON JUCIUIUIMHBL

3) B KOHIIE ceMecTpa cJaTh TEOPETHYECKUH H5K3aMEH WJIM 3a4eT IO COOTBETCTBYIOLIEH
JTUCIUTUTUHE.

11.  YYEBHO-METOJIMYECKHE PEKOMEHJIAIIUM JIJISI IPEIIOJABATEJEN

1. OcHOBHBIE NPUHIMIIBI 00yYEHHS] MATEMATUYECKUM AUCLHUILUINHAM

1.1. OcHOoBHas 1eb OOY4EHUs — HAyYUThb CTYJEHTOB JIOTMYECKH MBICIUTh; [TO3HAKOMHUTH C
aKCMOMaMH B MaTeMaTHKe M METOJaMM JI0Ka3aTeJIbCTBA PAa3IMYHOIO POJAA YTBEP)KICHHH; HAaydUTb
PUMEHSATH MOJyYCHHBIE TEOPETUUYECKHE 3HAHUS K PEIICHUI0 MaTeMaTHYeCKUX M (PU3MUECKUX 3ajad.
Taxoke CTyAeHTBI JOJDKHBI OBIIAJETh METOJAAMHU PELICHUs, TNIAHMPOBAHNUS, MOACIHPOBAHNUS, aHAJIH3a,
CHHTE3a B MaTeMaTHKe I UCTIOIB30BaHUS HX B AIbHEHIIEH MpodecCHOHANBHOM eI TeIbHOCTH.

1.2. BocnurarenbHast 1enp oOydeHus — (opMHpOBaHHE HANpaBICHHOCTH M HHTEpeca K
MOCTH)KEHUIO ydyeOHoro marepuana. HeoOxonumo pa3BuBaTh B CTyJEHTaX BOJIEBBIE KauecTBa M
TpyAoIo0ue, CTpeMIIEHHE K CaMOCOBEPLIEHCTBOBAHHUIO.

1.3. O0yueHue He 10JKHO OBbITh MaccUBHBIM. IIpenonaBaTens JOMKEH MHTEPECOBATHCSA, KAK Y
CTY/IEHTOB IPOJBHUIaeTCs pElIeHHE IOCTABICHHBIX 3a7ay, U, IPU HEOOXOIUMOCTH, OPraHU30BaTh
pa3bop Hambosiee TPYAHBIX U3 HUX.

1.4. Heobxoaumo ctpouth 00y4yeHHE Tak, YTOObI B OBJIAJCHUM MAaT€pUalOM OCHOBHYIO pOJIb
urpajia nmamsTh JIOTHYECKasi, a He (hopManbHas. 3alOMUHAHUE JTOJDKHO JIOCTUTATHCS 4epe3 TIy0oKoe
MIOHMMAaHHeE, a He Yepe3 «3yOpeKKy».

1.5. BaxkHblii akTop yCHEmHOCTH 00y4YeHHUsI — B3AUMOOTHOILEHHS MEX/y MpernojaBaTeieM U
CTY/IEHTaMM Ha OCHOBE YBaXKEHUS U 100poXkKenaTeaIbHON TpeOoBaTeIbHOCTH.

1.6. HeoO6xonuM perysisipHblii KOHTPOJIb 32 pabOTON CTY/A€HTOB, IPOBEPKa KOHCIIEKTA JIEKLIUH.

2. Meronnyeckne peKOMEHIalK MPEero1aBaTessiM, YUTAIOLIUM JEKIHH

2.1. Jlexust — yCTHOE IMOCIIEA0BATEIbHOE U3JI0KEHHE U3y4aeMOoro MaTepuaa, cocTosIee 13
CBSI3aHHBIX MEX]Ty COOO YacTei: BCTyIJICHHEe, BBOJJHAS YaCTh, OCHOBHAS YaCTh, 3aKJIIOUCHHE.

[Tpu ureHun nexuuit He0OOXOIUMO MPUIEPKUBATHCS KaJIEHAAPHOTO IUIaHa, pa3pabOTaHHOTO Ha
Kadepe 1o JaHHOH TUCHUIUIMHE.

2.2. JIeKTOp JOJKEH OTCIEXHBAaTh XOJ MPOBEIEHHs MPaKTHMYECKUX 3aHATHH MO JaHHOM
JTMCLUIUIMHE, TIPOBOANUTH KOPPEKIMIO IJIaHA CEMUHAPCKUX 3aHATUH MO YMTAEMOMY KYypcCy, YTOOBI Te
IIPEerno/iaBaTeNld, KOTOpble BeAYyT MPAKTUUYECKUE 3aHATHs B TPYMINAx JaHHOTO MOTOKA 3HAIM, Kakue
TEMBbI IPOYUTAHBI, & KAKUE €Il HeT.

3. MeTtonnueckrue peKOMEHJAUK MPENo1aBaTENsIM, YATAKOUIUM JIEKIIMN BIEPBbIE

3.1. Ilporecc MOATOTOBKY JICKIIUU CIIEyeT HayaTh C IMOJ00pa MaTepuana, aajee HeoOX0aUuMO
MOATOTOBUTh IUIAaH M KOHCIIEKT JIEKIIMH, a 3aTeM CaMOCTOSTEIBHO IIpoJeNaTh HEOOXO0IUMbIE
MareMaThyecKue BbIKJIaaku. HakanyHe AHs 3aHATUN HaJ0 MOBTOPUTH MOATOTOBICHHBIN JTEKIIMOHHBIN
Marepual, a cpa3y Mociie 3aBepIICHUs 3aHATHS — HAa4aTh TOTOBUTHCSA K CIEAYIOIIEMY.

3.2. XKenatenbHO NMPUAEPKUBATHCS CIEAYIONIEH TEXHUKH YTEHUA JIEKUMU. B Hauvane nekuuu
HAJ0 aKTyalu3UpOBATh B MaMSTH CIyIIaTeNeld MPOWUJIEHHBIA MaTepual, 3aTeM JIaTh KpaTKui 0030p
MaTepuasa IpeaCTOALIEro 3ausaTus. Unras JeK1no, Hy>KHO BCe BpeMs 3a00TUTHCS O TOM, YTOOBI peub
ObUTa BBIPA3UTENILHOM, BBIAEP’KAHHOW B JWHAMHUYHOM TEMIIE, HO MpPH 3TOM CoJepKana Mmay3bl U



aKIEeHTHl Ha BaXHBIX acmekrax Tembl. [Ipu wu3noxkeHHMn y4eOHOTO MaTepHaiga HEOOXOIHMMO
MCTOJIb30BATh MPUHIIMIT HATJISITHOCTH JIJIs1 OOJIETYeHUsI BOCTIPUATHS MHPOPMAITUH CTYJCHTaMHU.

3.3. Jlekuuu OOJDKHBI OBITH SMOLIMOHAJIBHO OKpalleHHbIMH. Hamo crapaThcsi MOJYepKHBAThH
JIOTHKY PAacCyXJIEHHUH MpU J0Ka3aTeNbCTBAX TE€X WIM WHBIX YTBEPXKACHUH, MpHUydash CTYIEHTOB K
JIOTMYECKOMY MBbIIUIEHHIO. JIEKTOp JOoJKeH m3nararh yueOHbIN MaTepuall MOCIe0BaTeIbHO, CTPOro
NpPUACPKUBASCH IJIAHA.

3.4. HeoOXxomuMoO pa3bsCHUTH CTYAEHTAaM, YTO JIEKIUS W Yy4eOHMK He IyOnupyoT, a
DONONHAIOT Apyr napyra. CryaeHTaM HEOOXOAMMO MOJb30BaThCs YdeOHMKAaMH IIPU  OCBOCHUH
y4eOHOro MaTepuaa JUCIUILTHHEL.

4. MeTtoauueckue peKOMEHIAlUY IPEToAaBaTelsiM, BEAYIIIUM IPAKTUYECKUE 3aHATHS

4.1. Cemunapsl — rpynmnoBasi popma 3aHATUH PU AKTUBHOM YYACTHH CTYACHTOB JUISI TPOBEPKH
3HaHUMH.

4.2. CeMuHapcKue 3aHATHS IPOBOJIATCS COTIACHO IIJIaHY JUCLUILIMHBIL.

4.3. OcHOBHas 3ajaya IpernojaBaTelss COCTOMT B TOM, YTOOBI CTYIEHT pEryjlsipHO U
MHTEHCUBHO paboTal Ha/l TEOpUEN U BBIIOIHSII CAMOCTOSITEIbHbIE pAOOTHI.

4.4. B Hayasne 3aHATUS HAJ0 OCYIIECTBIATH KOHTPOJIb BBIIOJHEHUS CAMOCTOSITEIbHON paboThI
CTY/IGHTaMH, YTOOBI MOHSTH, HACKOJILKO TPYIHOW OHA ObUIa M KaK YCBOCH MPEABLAYIIUI MaTepuall.
[Tpu HEOOXOIMMOCTH HYKHO pa3o0paTh HanOoJee TPYIHBIC 3aa9l COBMECTHO.

4.5. Kaxzapli npenogaBaTelb JODKEH COIJIaCOBBIBATH C JIEKTOPOM JIaTy IPOBEACHUS
UTOTOBOTO KOHTPOJS. Pe3ynbTaTbl BBIMONHEHUS KOHTPOJIBHBIX PabOT OJKHBI OBITH OOBSBICHBI
CTY/IEHTaM, a TaK)Ke M0Ka3aHbl caMH pabOThl U OOBSICHEHBI T€ OIIUOKU, KOTOPbIE OHU JIOITYCTUIIH.

4.6. Kaxnplii npenojaBaTenb 00s3aH CBOEBPEMEHHO I10/1aBaTh CBEACHUSA O IMOCEIAEMOCTH
IPAKTUYECKUX 3aHATUH M O pe3yibTaTax MPOBOAMMOIO KOHTPOJS 3HAHUM B CHUCTEME Ha caiite
eis.mephi.ru.

ABTOP(BI):

CyukoB Muxaun BagumoBuy, K.¢.-M.H., TOIEHT



