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1. HEJIX OCBOEHUMA TUCHUTIINHBI

Lesnbto UCUUIUIMHBI ABIsIETCS QOPMUPOBAHUE Y CTYJCHTOB 3HAHUN YHCICHHBIX METO/IOB U HABBIKOB PEIICHHS 33/1a4, BOSHUKAIOIINX B
poriecce MPaKTUIECKOH U HCCIE0BATEIbCKOMN ICITEbHOCTH, ITyTEM OCTPOCHUS U M3yYCHHUSI COOTBETCTBYIOIMX MaTEMAaTHYECKUX
MOJEIICH.

OCHOBHBIE 33J1a4U JUCITUTUTHHBL:

d I/I3yquHe OCHOBHBIX HOHSITI/II71, MPUMCHACMBIX ITPU IIOCTPOCHUHN U U3YUCHUHN YUCJIICHHBIX Mo;[enei/'l.

d I/I3yquHe OCHOBHBIX YHCJICHHBIX MCTOJ0B.

* 3HAKOMCTBO C BaXXKHEHIIMMH METOJaMH MaTeMaTHIECKOTO MOICIINPOBAHUS.

Pe3yJILTaTBI O6y‘IeHI/IH 110 JUCHUILUIMHE HAITPAaBJICHBI HA JOCTHXXCHUEC NHIUKATOPOB!

OIIK-3.1. Imeet npezicTaBiaeHie 00 OCHOBHBIX CYIIECTBYIOIUX HHPOPMAIIMOHHBIX TEXHOJOTHSX, HCIIOIB3YEMBIX HPH PELICHHU
po¢eCCHOHANBHBIX 3a/1a4.

OIIK-3.2. [IeMOHCTpHPYET YMEHUSI UCTIOIH30BATh CYIIECTBYIOINE HHOOPMAIIHOHHBIE TEXHOJIOTHH TIPH PEICHUH 3a1ad
npodeccuoHanbHON 1esITeNbHOCTH.

OIIK-3.3. FIMeeT mpakTHYECKHUil OTBIT UCIIOJIb30BAHMUS CYIIECCTBYIOMINX HHPOPMAITMOHHBIX TEXHOJIOTUH MPH PELICHUH 3a/1a4
npodeccuoHanbHON AesITEeNbHOCTH.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OIIOII

Hwuxi (pazper) OITOIT: |K.M.01.03

2.1 TpeOGoBaHus K MpeIBAPUTEILHOI MOATOTOBKE 00y4YaIOIIEerocs:

IMporpamMupoBanue i GU3NKOB, paguodU3UKOB U HHKEHEPOB

JIuneiinas anreGpa

2.2 JIncuMnIuHbI U MPAKTUKH, JJIs1 KOTOPHIX 0CBOEHHE JAHHOI TMCIHUILTUHBI (MOAYJIs) He00X0AMMO KaK MpealiecTByolIee:

UucneHHsle MECTO/bI CI)I/I?'I/IKI/I

Pemenue npuxnaausix 3a1a4 Ha OBM

Merto/b! MaTeMaTHIECKOH (U3UKU

IMoaroToBka K Tpolenype 3allUThl U 3aIIUTA BHITYCKHON KBaMH(UKAIMOHHOHN paboThI

[TpousBoacTBEHHAsI MPAaKTHKA (HAYYHO-HCCIIEA0BATEIbCKAs paboTa)

3. KOMIIETEHL{IM OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS AUCLIATITAHBI
(MOJYJIST)

OIIK-3: Cnoco0eH MOHUMATH MPUHIUIBI PAG0THI COBPeMEeHHBIX HH(OPMANHOHHBIX TEXHOJIOTHI M UCMOJIb30BAThH UX LIS
pelenus 3a1a4 NpodeccHOHANBHOI JesiTeTbHOCTH

3HaTh:

Jns noctmoxenus OITK-3.1: crangapTHbIe METOBI peneHus IPo(hecCHOHATIbHBIX 33/1a4 Ha OCHOBE HH(OPMAIIMOHHBIX TEXHOJIOTHl;
OCHOBHBIE OHATUS, IPUMEHAEMbIE IIPU IOCTPOECHUU U U3Y4EHUH YHUCIIEHHBIX MOJENEH; OCHOBHBIE YUCIICHHBIE METO/Ibl; OCHOBHBIE
MIOJIX0/1bl MATEMaTHUYECKOTO MOIEINPOBAHUS

YMmern:

Jns noctmxenus OITK-3.2: mpuMeHSITh METOABI pelieH s MPodeCCHOHANBHBIX 3aa4, HCTIONb3Y HHPOPMALMOHHbIE TEXHOJIOTHUH;
pellaTh TUIWYHBIE 337241 Ha OCHOBE BOCIPOU3BEICHUS CTAHAAPTHBIX aJITOPUTMOB PELICHUS; I0A0UPaTh MaTEMaTUUECKUH annapaT
JUISL peLlIeHUsI KOHKPETHOH (pU3MUecKkoi 3a1auu

Baanernb:

Jns noctmxenus OIIK-3.3: BnageTs HaBBIKAMU IPUMEHEHUS CPECTB pa3paboTKu HHPOPMALIMOHHBIX CUCTEM, MATEMaTHIECKHX
MoIelelt ¥ HCTIOIb30BaHMsI KOMIBIOTEpa [UIS PEIICHHS IPO(GeCCHOHANBHEIX 3a/1a4; HaBBIKAMH HCIIOJIb30BAHHS TEOPETHUECKIX OCHOB
0a30BbIX pa3/esIOB MATEMAaTHKHU TIPH PEIICHUN KOHKPETHBIX (PU3NYECKHX 3a7ad

B pe3yabTaTe 0cBOCHMS AMCHUIIIMHBI 00yYaOLIMiics q0/KeH

3.1|3nare:
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3.1.1|ocHOBHEIE MOHATHS, TPUMCEHACMBIC ITPU NOCTPOCHNUH U U3YUCHUU YU CIICHHBIX Moaeneﬁ; OCHOBHBIC YHUCJICHHBIC METOAbI;

OCHOBHBIC ITOAXOAbI MATEMATHYICCKOI'0O MOACIINPOBAHUA

3.2|Ymetn:

3.2.1

MaTEeMaTHYCCKHUI ariapar Jjisd peieHus KOHerTHOfI (bHSPI‘IeCKOfI 3ajia4uu,;

pemaTh TUIUYHBIC 3aJa4Y1 HA OCHOBEC BOCIIPOU3BEACHUA CTAHAAPTHBIX aJITOPUTMOB PCIICHMA, HO,I[6I/IpaTB

3.3

Baagerb:

331

(busnueckux 3aaaq

HaBbIKaMH UCIIOJIb30BaHUA TCOPCTUUCCKUX OCHOB 0a30BbIX pa3acioB MaTeMAaTUKU IPU pEHICHUN KOHKPETHBIX

4. OFbEM JUCIHUIIJIMHBI (MOIY.JIST)

O6wasn TpyaoemMKocTb

53ET

YacoB 110 y4eOHOMY IUIaHY :
B TOM YHCIIE

ayJIMTOPHBIC 3aHSTHUS :
camMocCTosTeNbHas padoTa : 42,9
9acoB Ha KOHTPOJIb
KoHTakTHast pabora: 101,1

180
88 9K3aMeHBI 3
3a4eThI 2

36

Buapr KOHTPOJIsI B CEMECTpax:

UKP: 13,1
5. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbBI (MOAYJIS)
Kon HaumeHnoBaHue pa3fiejioB U TeM /BU/I 3aHATUS/ Cemectp | Yacos Jlutepatypa
| 3aHATHSA [ Kvpc
Pa3nea 1. BBenenne, MaTeMaTH4ecKue MOJeJIH
11 ITonsTue u cBoiicTBa MaTeMaTH4ecKux Moaeneil. [IpubnmxeHHble yucia, 2 6 JI1.1J11.2J11.3
MOTPEIIHOCTH. BhIUUCIeHHE 3HAUCHHUH TTOTPEITHOCTEeH apU(PMETHISCKUX JI1.4J12.1 JI2.2
onepanuii u npocreimux ¢pyHkmii. /JIex/ 013233 354 55
1.2 Ionstue norpentnocty /J1ad/ 2 2 JI1.1J11.2 J11.3
JI1.4J12.1 J12.2
013233 35455
1.3 TTorpenrHocTu pe3yabTaToB apudMeTHdeckux onepanuii /J1ao/ 2 2 JIL.1J11.2 J11.3
JI1.4J12.1 J12.2
013233 54 55
1.4 TTorpeunoctu GyHukiwuii /J1a6/ 2 2 JIL.1J11.2 J11.3
JI1.4J12.1 J12.2
013233 54 55
1.5 ITonsiTue u cBoiicTBa MaTeMaTH4eckux Moaeineil. [Tpudmxenusle uncna, 2 4,7 JI1.1J11.2J11.3
MOTPEIIHOCTH. BhIUUCIeHHE 3HAUCHHH TTIOTPEITHOCTEH apU(PMETHISCKUX JI1.4J12.1 J12.2
omnepanuii u npocreimux ¢pynkuuit. /Cp/ 013233 354 55
Pa3nen 2. MeToapl penieHusi ypaBHEHUI M MOMCK IKCTPpeMyMa
2.1 BoruncnuTenbHble METOIBI TUHEHHON anreOpsl. [IpsiMble U UTEpaluOHHBIC 2 12 JIT.1 JI1.2 J11.3
MpOIIeCCHl. 3a/1a4n Ha COOCTBEHHbIE 3HaYeHUs. [ToMCK KOpHEH HETMHEWHBIX JI1.4J12.1 J12.2
ypaBaenuii. tepanmonusie MmeToiel. Meton Herotona. OtaeneHne KOpHe. D1 D2 53 54 D5
Komrmiexcubie kopHU. Pemenue cucreM ypaBHeHHi. [Tonck sxcTpeMyma,
OJHOMEpHasi U MHOTOMepHast onTuMusanust. /JIex/
2.2 Pemenue CJIAY meromom I"aycca /J1a6/ 2 2 JI1.1 J11.2 JI1.3
JI1.4J12.1 J12.2
013233 54055
2.3 Beruncienue onpenenurels 1 00paTHOi MaTpuis /J1ad/ 2 2 JIL.1JI11.2 J11.3
JI1.4J12.1 J12.2
0103233 54 55
2.4  |Meron nporonku /J1a6/ 2 2 JI1.1J11.2 J11.3
JI1.4J12.1 J12.2
013233 54 55
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2.5 Urepaunonnsie meronsl pemenust CJIAY /J1a6/ 2 2 JIL.1JI11.2 J11.3
JI1.4J12.1 J12.2
013233 54055
2.6 HTepalioHHbIC METOIBI PEIICHHUS YACTUYHOM MPOOIeMbl COOCTBEHHBIX 2 2 JI1.1J11.2 J11.3
3Ha4yeHuit /J1ab/ JI1.4J12.1 J12.2
013233 54 55
2.7 Permienus mosnHoO#M npoGiieMbl onpeeIeHns] COOCTBEHHBIX 3HaYeHuH /J1ab/ 2 2 JI1.1J11.2 J11.3
JI1.4712.1 J12.2
D132 33 54 55
2.8 BoluncnauTenbHble METOIBI IMHEHHOM anreOpsl. IIpsiMble U UTEpallMOHHbIE 2 10 JI1.1J11.2J11.3
MPOIIECCH. 3a/1a4X Ha COOCTBEHHbIE 3HaYCHUS. [ToMCK KOpHEH HETMHEHHBIX JI1.4J12.1 JI2.2
ypaBHeHui. Urepanuonnsle MeTosl. Meron HetoToHa. OTaeneHne KopHEH. 013233 54055
Kowmmnexcusie kopuu. Pemenue cucrem ypasaennid. [lonck sxctpemyma,
OJTHOMEpHasi U MHOroMepHas ontumusanust. /Cp/
Pazpen 3. UnTepnossinusa u npudJjanskenue GpyHKomii
3.1 Hutepnonaiuonssle noauHoMsl. Haunyuiee npubmmxeHue. 2 10 JI1.1J11.2J11.3
CpenHekBapaTuiHoe MpubImKeHre. PaBHOMEpHOE PUOIIKEHHE. JI1.4J12.1 JI2.2
OptoronansHble MHOro4IeHs!. Crutaiin uaTepnosauus. beictpoe 013233 54 55
npeobpasoBanue Oypse. /Jlex/
3.2 PelieHne HeNMMHEHHBIX anreOpanyecKux YpaBHEHHH METOIOM MPOCTOM 3 2 JIL.1J11.2 J11.3
UTEpalu U METOJIOM JIeNeHHs OTpe3Ka nomnoiam /J1ab/ JI1.4J12.1 J12.2
2132335455
3.3 PerieHue HeNMMHEHHBIX anreOpandeckux ypaBHeHUH MeToqoM HproToHa, 3 2 JIL.1J11.2 J11.3
METOJIOM XOPJ U METOAOM CceKylux /J1ad/ JI1.4J12.1 J12.2
0132335455
34 Perienue cucreM HeMHEHHBIX alreOpandecKux ypaBHeHHi /J1a6/ 3 2 JIL.1J11.2 J11.3
JI1.4J12.1 J12.2
013233 54 55
3.5 Wutepnonaiuonssle noauHoMsl. Haumyuiee npubimxeHue. 3 8,2 JI1.1J11.2 J11.3
CpenHekBapaTuiHoe MpubImKeHre. PaBHOMEpHOE PUOIIIKEHHE. JI1.4J12.1 J12.2
Optoronansible MHOTOWIeHs!. Citaii unTeprnossiius. beictpoe 013233 354 55
npeobpaszoBanue Dypre. /Cp/
Pa3nen 4. Uncnennoe narerpupoBanue u nudgepeHnupoBanmne
41 Ksanparypusie popmynbel. Meron Hetotrona-Koteca. Meroa I"aycca. @opmyna 2 6 JIT.1 JI1.2 J11.3
cpenHux. YUcIeHHOe HHTErPUPOBAHUE OBICTPO OCHMIUTHPYIOMIUX (DYHKIIMH. JI1.4J12.1 J12.2
/JTex/ 013233 54 55
4.2 Mertoab! BEIUUCIIEHU MHOTOMEPHBIX HHTErpanioB. Metoasl Monre- Kapio. 3 6 JI1.1J11.2J11.3
/JTex/ JI1.4J12.1 J12.2
013233 354 55
43 ®opmyna Jlarpanxa /J1a6/ 3 2 JI1.1 J11.2 J11.3
JI1.4J12.1 J12.2
013233 354 55
4.4 Hawnnyumee npubimkenue /J1ad/ 3 2 JIL.1JI11.2 J11.3
JI1.4J12.1 J12.2
013233 54055
4.5 Berruunciienue onpe/e/ieHHbIX HHTErpaios /J1ab/ 3 2 JIT.1J11.2 J11.3
JI1.4J12.1 J12.2
013233 54055
4.6 Merton Diinepa. Pemenue 3anaun Koy /J1a6/ 3 2 JI1.1 J11.2 J11.3
JI1.4J12.1 J12.2
010323354055
4.7 Ksagparypusie popmynel. Meton Hetotona-Korteca. Meroxn I'aycca. ®@opmyina 3 10 JI1.1J11.2 J11.3
cpenHux. YUCICHHOE HHTETPUPOBAHUE OBICTPO OCHMILTUPYIOMINX ()YHKIIHIA. JI1.4J12.1 J12.2

MeTob! BEIYMCIEHUS MHOTOMEPHBIX HHTErpanoB. Metoasl MonTe-Kapio.
/Cp/

013223334055
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Pa3nen 5. Unciennoe peumenne 1ugdepeHunajibHbIX ypaBHeHHH

5.1 3agaga Komu Juis 0ObIKHOBEHHBIX I (EepeHIINANbHBIX YPAaBHEHUH. 3 12 JI1.1J11.2J11.3
UnTerpupoBanue ypaBHEHNH BTOPOTO U BHICIIUX MOPSAKOB. UnCIeHHBIE JI1.4J12.1 JI2.2

METO/Ibl pELICHHs KPaeBoil 3a1a4u 1 3a/1a4 Ha COOCTBEHHBIC 3HAYCHUS JIJISI
OOBIKHOBEHHBIX (B (PEPEHIIHANBHBIX YPABHCHUH. BBIMUCIUTEIBHBIC METO/IBI
pelLIeHHs KPaeBbIX 3aad MAaTeMaTHIeCKoi (U3NKH. Pa3HOCTHBIC CXEMBI.
Anmnpokcumarus. YcroiuuBocts. CxomaumocTs. OOpaboTka
IKCTIEPUMEHTANBHBIX TAaHHBIX. /JIek/

01052393 54 55

5.2 Merop Pynre-Kyrra /J1a6/ 3 2 JI1.1J11.2J11.3
J11.4J12.1 J12.2
013233 54055
5.3 Merton Anamca /J1a6/ 3 2 JI1.1J11.2J11.3
JI1.4J12.1 J12.2
01030233 54 55
54 3amaua Ko a1t 0ObIKHOBEHHBIX MU GepEeHIINATBHBIX YPABHCHUH. 3 10 JIL.1J11.2 J11.3
WuTerpupoBanue ypaBHEHHH BTOPOTrO U BBICHIMX MOPAAKOB. UncneHHbIE JI1.4J12.1 J12.2

METO/IbI PeLICHHUS KPaeBOM 3a/1auM U 3a/1a4 Ha COOCTBEHHBIE 3HAUYCHUS IS
OOBIKHOBCHHBIX T (GepeHIIHaNbHEIX yPAaBHCHUI. BEIYUCIUTEIBHBIC METO/IBI
pelIeHHs KpaeBbIX 3a/1a4 MaTeMaTH4eckoi Gpu3nku. PasHOCTHBIE CXEMBI.
Annpokcumanus. YcroiuuBocTs. Cxoaumocts. O6paboTka
JKCMEPUMEHTANILHBIX JaHHBIX. /Cp/

01030233 54 55

Pa3nen 6. Unas konTaKkTHasi padoTa

6.1 MuauBuayanbHble KOHCYIBTAIMH, TEKYIUi KOHTpOJb /VIKP/ 2 53 JIL.1J11.2 J11.3
JI1.4712.1 J12.2

51322535435

6.2 WunuBunyanbHble KOHCYJIBTAMH, TEKYIUH KOHTpob /MTKP/ 3 7,8 JI1.1J11.2J11.3
JI1.4J12.1 J12.2

01092 33 54 05

6. POHJI OHEHOYHBIX CPEJICTB

6.1. IlepeyeHb BUIOB OLIEHOYHBIX CPEACTB

OT4eThl 110 3aIaHHUSM K JIAOOPATOPHBIM paboTam

KonTtponsHas paboTa
Bomnpocs! k 3auery
Bormpocsl k 3K3aMeHy

6.2. TunoBbie KOHTPOJIbHBIE 32JaHNS M MHbIE MaTePHAJIbI /15 TeKyIlel aTTecTalMu

3aganus K 1a0OpPaTOPHBIM 3aHATUSAM

Jlabopatophas pabora Ne 1. [ToHsTHE TOTPEHIHOCTH.
1. Okpyrisist yKa3aHHBIC B BAPUAHTE 33 JaHMs YHCIIA 0 TPEX 3HAYAIINX HU(Dp, OMPeAeauTh aOCOMIOTHYIO H OTHOCHTEIBHYIO
TIOTPCIIHOCTH NOJTYYCHHBIX HpI/I6HI/I)KCHHI)IX YHUCCII.
2. Onpeenuth abCOMOTHYIO TOTPEIIHOCTD YHCEIN, YKa3aHHBIX B BAPUAHTE 3aJaHHs [10 MX OTHOCHTEIBHBIM IIOTPEIIHOCTSIM.
3. OHpC}ICHI/ITb OTHOCHUTCJIbHYIO IOI'PEIIHOCTH 3HaYCHMI YI'JIOB, Ka3aHHBIX B BAPpUAHTEC 3aJaHUs, I10JjIaras ux a6COJ'l}OTHy}O

MOTPEIIHOCTh paBHOH 1".

4. OnpenenuTh KOIMIECTBO BEPHBIX UM B UUCIAX, YKA3aHHBIX B BAPHAHTE 3aJaHusl, 10 UX aOCOMIOTHOM HOTPEIIHOCTH.
5. OnpenenuTs KOJIUYECTBO BEPHBIX HU(D B UMCIAX, YKa3aHHBIX B BAPUAHTE 3a7aHUs, 10 UX OTHOCUTEIbHON MOrPELIHOCTH.

JlaGopatopHas padota Ne 2.ITorpenrHocT pe3ysibTaToB apU(PMETHICCKUX OIIEPAIIH.
1. Borumciuts cymmbl gncen al, b1, C1, mpuBeaeHHBIX B BApHAHTE 3a[[@HHSI, U OIIPEACIUTh UX aOCONOTHYIO U OTHOCUTEIBHYIO
norperrHocTd. CUUTaTh BCE 3HAUYAIIUE HUPPHI UCXOIHBIX YHCEN BEPHBIMHU.
2. BeIYHCIUTH IPOU3BEACHHS Yncen a2, b2, C2, MpUBECHHBIX B BApHAHTE 3aaHUs, U ONPEACTUTH UX a0COTIOTHYIO M OTHOCUTEIBHYIO
norpemHocTd. CunTaTh Bee 3Havalue Hugpbl HCXOIHBIX YHCEN BEPHBIMU.
3. Boraucauth gacTHOe uncen a3 u b3, npuBeneHHBIX B BApHaHTE 3aJaHMUs, U ONPEIACTUTH aOCOTIOTHYIO U OTHOCUTEIBHYIO
MOTPENTHOCTH Pe3yabTaToB. CUNTATH BCe 3HAUYAINME HU(PPBI HCXOAHBIX YUCENT BEPHBIMU.
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4. Bpruucnuth NpuOIMKeHHbIE 3HaUEHHsI BEIPaKEHHH, TIPUBEICHHBIX B Ta0Jl. 1, HOMEpa KOTOPBIX yKa3aHbl B BApUAHTE 3aJaHus,
HCIIONB3Ys 3HAYCHHS mapaMeTpos a4, b4, c4 u d4. Onpenenuts aGCOTIOTHBIC U OTHOCHUTEIIBHBIC MTOTPEIIHOCTH ITOIYYCHHBIX
pe3ynbraToB. CuuTaTh BCe 3HaYaINe HUQPBI HCXOJHBIX YUCEN BEPHBIMU.

Jla6opatopHas padota Ne 3. ITorpemHoctu GpyHKIui

1. Yriibl o ©3MEpeHbI ¢ a0COTFTHOM MOrpeHOCThI0 Ad. ONpenenuTh 3HaYeHHs, A0COIOTHYIO M OTHOCUTEIILHYIO TIOTPEUTHOCTH
GyHKumii Y(0), yKa3aHHBIX B BApHAHTE 3a/1aHusl. B MOMyYeHHBIX 3HAYCHHUSX (YHKIUNA COXPAHUTh TOJIBKO BEPHBIC 3HAaYaNINe HU(PBI.
2. Boruncnuts 3HaueHus Gpyskuumii f(X), yka3aHHBIX B BapHaHTe 3a/IaHusL, [UTS 331aHHOTO 3HAa4YeHHs apryMmenTa X. Omnpeaenurs
a0COIIOTHYIO U OTHOCUTENBHYIO IIOTPEIIHOCTY Pe3ysibTaToB. CUMTaTh Bee 3HadaIue NUdpbl apryMeHTa BepHbIMU. B nomydeHHOM
3HaYeHUH (QPYHKIMH COXPAaHHUTh TOJIBKO BEPHBIE 3HAUAIINe HH(PHL.

3. Boruuciuts 3HaueHus GyHKuuii U(X,Y,Z), yKa3aHHbBIX B BAPUAHTE 33 aHuUsL, IS 33 [aHHBIX 3HAUCHUI apryMEHTOB X, Y U Z.
Omnpenenuts a0COMIOTHYIO H OTHOCHTEBHYIO IOTPEIIHOCTH pe3ynbTaToB. CUNTATh BCe 3HaYanye HU(PH apryMeHTOB BEpHBIMU. B
HOJTyYEHHOM 3Ha4€HHU (YHKLIUHU COXPAHUT TOJILKO BEPHbIE 3HAYAIINE LIUPPHL.

Jlabopatopnas pabora Ne 4. Pemenne CJIAY meronom ["aycca.

1. PeminTh yKa3aHHYIO B BapUaHTE 3aJaHUS CUCTEMY JIMHEHHBIX alre0pandecKiX ypaBHEHHH MeTo1oM ["aycca ¢ BBIOOPOM IIIaBHOTO
3JIEMEHTA B CTOJIOLE.

2. IIpoBepuTh MPaBUIIBHOCTE PEIICHUSI IyTEM ITOJICTAHOBKH MOJTYYSHHBIX 3HAYSHUH KOPHEH B UCXOIHBIE YPaBHEHHSI.

JlabopaTopHas pabota Ne 5. BeruuciieHue onpenenuTens 1 00paTHOH MaTpHUIIbL.

1. BBIYUCIUTD OTIpeenuTenb U OOpaTHYIO MaTpUILY JUIsl  YKa3aHHOW B BapUaHTE 3a/laHKsI MaTpHUIbI MeToZioM ["aycca ¢ BEIGOpoM
TJIABHOTO 3JIEMEHTA B CTOJIOIE.

2. [TpoBepuTh MPaBUILHOCTH PEILICHHUSI.

JlabopaTophas pabora Ne 6. MeTo/| MPOroHKH.
1. PemmnTh ykazaHHYIO B BApUaHTE 33/IaHUS CHCTEMY JIMHEHHBIX alre0pandecKiuX ypaBHEHUI METOI0M MPOTOHKH.
2. I[TpoBepuTh NMPaBUIILHOCTH PELICHHUS IIyTEM MOCTAHOBKH MOJYYEHHBIX 3HAUCHHI KOPHEH B UCXOHBIC YPAaBHEHUSI.

JlabopatopHas pabota Ne 7. Uteparmonnsie Meto bl petienuss CJIAY.

1. Mcrionb3yst METOA MPOCTO# UTEpalK U METO/ 3eiaes, BEIMUCIUTh 3HaueHust KopHeil CJIAY ¢ abconoTHON MOTPEenIHOCThIO
e[<1-10-4.

2. IIpoBepuTh MPaBUILHOCTD PEILIEHUS IIyTEM MOJCTAaHOBKH MOJIY4YEHHBIX 3HAUEHUH KOPHEH B UCXO/IHbIE YPaBHEHHUS.

JlabopaTopHas pabota Ne 8. MTepaniioHHbIE METO/IbI PEIICHUST YACTHYHOM NMPOOJIeMbl COOCTBEHHBIX 3HAYCHUH.

1. Mcnone3ys UTepallMOHHBIA METO], BBIYUCIUTh MAaKCHMAIIbHOE COOCTBEHHOE 3HAUECHHE H COOTBETCTBYIOLIHMI eMy COOCTBEHHBIN
BEKTOp MaTPUIIbl, YKa3aHHOH B BapHaHTE 3a/laHus, ¢ a0COMIOTHOHN norpemHocteio A<1-10-5.

2. IIpoBepUTH IPABUIIBHOCTH MTOIYIEHHOTO PEILCHUS.

JlaGoparopnas padora Ne 9. Pemenust morHO# poOIeMbl onpeieneHns COOCTBEHHBIX 3HAYCHUH.
1. Ucnionk3yst MeTox JlaHWIIEBCKOTO, BEIYHCIUTE BCE COOCTBEHHbBIE 3HAYCHUSI MATPHUIIBI, YKa3aHHOH B BapUaHTE 3aJaHusl.
2. IlpoBepUTH IPaBUIIBHOCTH MTOJIYIEHHOTO PEILICHUS.

JlabopaTtopHas padota Ne 10. Penenre HennHEWHBIX anreOpandeckuX ypaBHEHUH METOJOM MTPOCTON HTEPAIIMU U METOIOM JICIICHHUS
OTpE3Ka MOIoJIaM.

1. BoImomHUTE OTAETIeHHE KOPHEH ypaBHEHUH.

2. PemnTh yka3aHHbIC B BApUAHTE 3a/IaHUs aNreOpanvecKknue ypaBHEHHs METOIOM JCJICHHUS OTPe3Ka MOMoJaM U METOJIOM IPOCTOH
UTepaluu.

3. IIpoBepuTh yCIOBHS CXOAUMOCTH METOIOB.

4. IIpoBepuTh NMPAaBUIBHOCTH PEIICHUS ITyTEM IOJICTAHOBKH MOJIY4YE€HHBIX 3HAUE€HHH KOpPHEH B UCXOJHbIE YpPaBHEHUSI.

JlabopatopHas pabota Ne 11. PemieHne HeJTMHEHHBIX alreOpandecKux ypaBHEHHH MeTo1oM HbIOTOHA M METOIOM CEKYIIHX.
1. BBIMOTHUTH OTAETICHNE KOPHEH ypaBHEHHI.

2. PemnTh yka3aHHbIE B BapuaHTe 33/1aHus anreOpandyeckue ypaBHEeHHS MeTo10M HbI0TOHA M METOIOM CEeKYIIHX.

3. I[IpoBepuTh yCIOBHS CXOAUMOCTH METOIOB.

4. IIpoBepuTh MPaBUILHOCTH PEIICHUS ITyTEM MOJCTAHOBKH NOJTY4YE€HHBIX 3HAaU€HUH KOpHEH B MCXOIHBIC YPaBHEHHSI.
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Jla6opaTtopHas padota Ne 12. Penienue cuCTeM HEJIMHEHHBIX adre0panyecKuX ypaBHEHUM.

1. BeIoOMHUTH OTAETICHNE KOPHEH ypaBHEHUH.

2. PemuTh yka3aHHYIO B BApHAHTE 3aJlaHUsI CUCTEMY alreOpandecKuX ypaBHeHUH MeTooM Hbl0TOHA U METOIOM NIPOCTON UTEPALIUH.
3. I[IpoBepuTh yCIOBHS CXOUMOCTH METOIOB.

4. IIpoBepuUTh NPaBUILHOCTh PELIEHUS IIyTEM [10JCTAHOBKH IOIyYCHHBIX 3HAUEHUH KOPHEH B UCXOIHBIC yPABHEHUS.

Jla6opatopHas padota Ne 13. @opmyina Jlarpanxa.

1. JIns yka3aHHO# B BapUaHTE 3a1aHusl TaOIHIbl ()YHKIIMU IIOCTPOUTH HHTEPIIOJIAMOHHBIN MHOTOWIeH Jlarpamika.
2. BBIYHCIIUTD ¢ IOMOILbIO OTyYEHHOIO MHOTOWIEHA 3HaUeHUs! (DYHKIMU JUI YKa3aHHBIX 3HAUECHUH apryMeHTa.
3. TIpoBepuTb NPaBHILHOCTH BEIYHUCICHHS TapaMETPOB MHOTOUICHA.

JlabopatopHas padota Ne 14. Haunyudree npubimKeHue.

1. JIns Tabauipl QyHKIUH, YKA3aHHON B BApHAHTE 3aJIaHMUs, C UCIOJIb30BAHUEM METO/]a HAMMEHBIIUX KBaPaTOB MOCTPOUTH
HaMIy4llee MPpUOJIMKEHHE MHOTOWICHAMH 2-1 U 3-i CTeneHew.

2. BeIYHCIUTh 3HAUCHHS (QYHKIIUH JJIs1 YKa3aHHBIX B BApUAHTE 3a/IaHUs 3HAUCHHUH apTyMEHTOB.

3. IToctpouTs rpadMKy NOTYYEHHBIX MHOTOWIEHOB H yKa3aTh Ha 3TUX rpaKax TOYKU, COOTBETCTBYIOIIHE TAOJHMIHBIM 3HAYCHHSIM
byHKIMY.

JlabopaTopHas pabora Ne 15. BeruucieHue onpeieneHHbIX HHTETPaJIoB.

1. Vcnionb3ys cocTaBHbIe (opMyIibl Tpanenuii 1 CUMIICOHA IpH 11=16 BBIYUCIUTD U CPABHUTH 3HAYCHHUS ONPECTICHHBIX HHTETPAJIOB,
yKa3aHHBIX B BApPHAHTE 3aJ[aHUSI.

2. ITpoBepuThH MPaBUILHOCTH MTOJYYCHHBIX 3HAYCHUH, BEIYUCIUB HHTETPAJ ¢ IOMOIIIbI0 (hopmyisl Hetorona-JleiiOHuA.

Jlabopatophas padora Ne 16. Meron Ditnepa

1. Tlpumensis MeTox Diiiepa, YUCIEHHO PEUINTh YKa3aHHBIC B BAPUAHTE 3a1aHus qu(PepeHIalbHble YPABHEHHS C JaHHBIMU
HaYaIbHBIMH YCIOBHSMHE Ha 33aaHHOM OoTpe3ke ¢ marom h u h/2 npu yka3aHHBIX 3HAYCHUAX TAPAMETPOB.

2. Ilpumensist MeTox Diiiepa, YUCIEHHO PELIUTh CUCTEMBI T (epeHIHaTbHBIX YPABHEHHH, YKa3aHHbIE B BAPUAHTE 3aJaHu, C
JAHHBIMH Ha9aJIbHBIMH YCIIOBUAMHE Ha oTpeske [0,1] must sHauennit mara h=0,05 u h/2=0,025.

Jlabopatopnas pabora Ne 17. Meron Pynre-Kyrra

1. Ucrons3ys pacuyernsie popmyiisl Metona Pyrre-Kyrra, urncieHHo pemuts cucremy auddepeHnnaibHbIX ypaBHEHHH, YKa3aHHYIO B
BapUaHTe 33/IaHus, C TAaHHBIMH HAYaJIbHBIMHU yCIOBHAME Ha oTpe3ke [0,1] mis 3Hauenwuii mara h=0,05 u h/2=0,025.

2. IIpoBepUTH MONYYEHHBIC PE3YIIBTATHL.

JlaGoparopnas pabora Ne 18. Meton Anamca.

1. Vcnonb3ys MeTon Anamca HOCTPOUTH YUCIEHHOE pelleHue 3anaun Ko aiist cucteMbl 00BIKHOBEHHBIX TU((epeHINANBHBIX
YpaBHEHHU.

2. IIpoBepuTh NPaBUIBHOCTD MTOJYYEHHOTO PEIICHNUSI.

IMpumep BapuaHTa KOHTPOJIBLHON PabOTHI

1. laTh onpesieneHue MaTeMaTUYECKON MOJIENN.

2. 3anmcatb GOpMyIIBI U BBIYHACICHHUS TOTPEITHOCTH DYHKIMIA OTHON M HECKOJIBKUX TIEPEMEHHBIX.

3. V3n0uTh NOPSIOK BBIUMCIIEHNUS ONpeAeauTens metoaoM ["aycca.

4. Kaxue npeoOpa3oBaHusi MaTPHIl Ha3bIBAIOTCS SKBUBaJIeHTHBIMU? [IpuBeCTH IpUMeEp SKBHBAJICHTHOTO MPE0Opa3oBaHusL.
5. 3anmcath YCIOBUs CXOIUMOCTH MeTo1a Hbr0TOHA AJ1s1 HEIMHEHHOTO ypaBHEHUS.

6.3. TunoBbie KOHTPOJIbHbIE BONPOCHI U 3aJaHUS JJI IPOMEKYTOYHOI aTTecTaluu

Bomnpocs! k 3auery

1. MaremaTrniecknue MOJIENH U UX CBOUCTBa. *

2. McTouHuKy 1 KIaccu(UKanus MOTPeNIHOCTH. *

3. AGcomnroTHast ¥ OTHOCHUTEINbHAS TOTPEIIHOCTH. *

4. BepHbie 3Hauamue nugpel.

5. [orpemrnoctr apr()MEeTHIECKUX OTIEPAITHH.

6. [TorpemrHoCTh QYHKIINU OJHOM U HECKOJIBKUX MEPEMEHHBIX.
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7. IIpsimble MeTonbl pemenust CJIAY. Meton uckmodenus I'aycca. Merop I"aycca ¢ BEIOOpOM IJIaBHOIO 3JleMeHTa. *
8. Beiuncienue onpeaenutens. Boerancinenue o0paTHoi MaTpuisl. *

9. Meton nporoxuku. *

10. Ionsarue HOpMBL. OCHOBHBIE HOPMBI BEKTOPOB U MaTPHII.

11. Metoa npocToii urepanuu. YciaoBus CXoAUMOCTU MeToza. * Metoa 3eiinens.

12. TouHO€ pelleHNe NOIHOM 3a1auu Ha COOCTBEHHBIE 3HAUEHMUS, [IpeoOpa3oBaHus nojoous, mero danunesckoro. *
13. HaxoxaeHunst HauOOJIBIIEro 0 MOAYIIF0 COOCTBEHHOTO 3HAYCHHUSI MATPHIIBI U COOTBETCTBYOIIETO0 COOCTBEHHOTO BeKTopa. *
14. Otpenenue KOpHeH HEIMHEHHOTO ypaBHeHUs. *

15. Metox neneHust oTpe3ka MoIoJiaM, CX0IUMOCTh METOa.

16. MeToa IpoCTBIX UTEpALUii, CXOIUMOCTh MeToAa. *

17. Metox Hetotorna. CxogumocTr Metoga Herorona. *

18. MeTox cexymux.

19. Metox HeroTOHa /U151 CUCTEMBI HEJIMHEHHBIX YpaBHEHHUHU. *

20. MeTtoxa npoCThIX UTepanuil.

21. TTouck skcTpeMmyma. MeToJ] rpaueHTHOTO ciycKa. *

HpI/IMC‘IaHI/ICI *OTMEUCHBI BOIIPOCHI, BXOAAIINE B CITMCOK BOIIPOCOB «TCOPETUUCCKOIO MUHUMYMa».
BOHpOCI)I K 9K3aMCHY

. MatemaTnueckue MOJIENIN U UX CBOicTBa. *

. [Ipsimbie Metonsl petienus CJIAY. Meron uckirouenus ['aycca. Meroa ['aycca ¢ BBIOOPOM TIIaBHOTO 3JIeMEHTa. *

. Beraucnenue onpenenutens. Beraucinenue oopaTHoit MaTpuIs. *

. Meron nporouku. *

. [NonsiTie HOpMBI. OCHOBHBIE HOPMBI BEKTOPOB M MaTPHII.

. Meron nipoctoii urepaiiun. Y CJIOBUS CXOAUMOCTH MeToa. ¥ Meron 3eitnens.

. Tounoe pelieHue NoJIHOM 3a1auu Ha COOCTBEHHBIE 3HAUCHUS, [IpeoOpa3oBaHus nogodus, mero Jlanunesckoro. *

. Haxosaenust HauboJIbIero mo MoIyir0 COOCTBEHHOTO 3HAUCHHS MATPHIIBI U COOTBETCTBYIOIIETO COOCTBEHHOTO BEeKTOpa. *
. Otnenenue KOpHeH HeIMHEHHOTrO ypaBHeHHUs. *

10. MeTon nenenus oTpeska MonojaaM, CXOAUMOCTb METO/1A.

11. MeTox npoCThIX UTEpaLUii, CXOLUMOCTh MeToAa. *

12. Merox Herorona. Cxoaumoctu meroga Herorona. *

13. Metoa cekymux.

14. Meton HeroTOHA 111 CUCTEMBI HEJIMHEHHBIX YpaBHEHHUN. *

15. MeToa npocThIX UTEpaLM.

16. ITouck axcTpeMmyma. MeToJ] rpalMeHTHOTO CITycKa. *

17. IlocraHoBKa 3aa4u NpUOMIKeHUs QyHKIMN. Annpokcumupyomas GpyHkius. * O600IeHHbIe MHOTOUIEHB! U 0a3UCHBIE
GbyHKIUH.

18. NUurepnonsmus. Viarepnonsius 06001meHHpIMU MHOTowIeHaMu. Matpuna ['pama. JIuneiiHas 3aBUCUMOCTb CUCTEMBI (QYHKIMH. *
19. IMonmuHoMuanpHast HHTEpIOSIIKS. MHTeponsunonHas popmyna Jlarpamka. * EquHcTBeHHOCTS MHOTOWIIeHA Jlarpamxka.
20. OcTaToYHbIH WiIeH HHTEPHOIIMOHHON Gopmyel Jlarpamka. *

21. KoneuHsle pa3HOCTH.

22. PazneneHnplie pasHOCTH. MHTepNOISIMOHHBIN onHOM HproToHa. *

23. CX0AUMOCTb HHTEPIOIALUOHHOrO npolecca. ONTUMAIbHBIN BEIOOP PACIIONOKEHHS Y3710B HHTepHoIAuu. PopMyaupoBKa
teopeMbl Dabepa.

24. KycO4HO-TTOTMHOMHAJIbHAS UHTEPIIOJAIMS (JABHKYIIUMCS ITOJIMHOMOM, KYCOYHO-JTHHEHHAsI HHTEPIIOJISIU)

25. Nnrepnosius crutaitnamu. [ToctpoeHne KyOU4ecKkoro cruiaiHa. *

26. TuckpetHoe mpeodpazoBanue ypre. beictpoe muckpeTHoe nmpeodpazoBanue Dypre.

27. Hamny4mee npubmmkenne. CpeHeKBaIpaTHIHOE PHOIIDKeHre. *

28. Ipubmmkenne anredOpandecKUMI MHOTOYICHAMHU.

29. KBaaparypusie hopmynsl Herotona-Koteca. *

30. ®opmynsl Tpaneuuit 1 Cumimcona. *

31. CoctaBHble hopmynsl Tpanenuid 1 Cumicona. OLeHka 0CTaTOYHOTO iieHa. *

32. Ilpoctas u cocraBHas Gopmyina cpeanux. * OueHKa 0CTaTOYHOTO YJIeHa.

33. KBagpatypusie ¢popmyiisl ['aycca. *

34. UnTerpupoBanue ObICTPO ocumuupyommx GyHkiuid. Meton ®unona. *

01NN bW
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35. Meton siueeKk BBIYUCIICHUS KpaTHOTO nHTerpana. OLeHKa MOTrpelIHOCTH COCTaBHON (GOPMYIIBL. *

36. Beraucienust KpaTHOTO MHTETpaja MocieA0BaTeIbHBIM HHTETPUPOBAHUEM.

37. BeruuciieHue ornpeeseHHoro nHrerpaia merooM Monre-Kapio.

38. PaznocTHas anmpoKcUManust MPon3BOAHBIX. OlleHKa MOTPEIIHOCTH alPOKCUMAIIHH.

39. HekoppeKTHOCTb onepaluy ducieHHoro ruddepenuuposanus. *

40. Yucnennoe auddepeHIUpOBaHUE C IPUMEHEHUEM HHTEPIOJIIIMOHHBIX (GOPMYIL

41. Cerounble MeTobl pemenus 3aaaun Komu s OJ1Y. [ToHATHE CXOAUMOCTH U MOTPEUTHOCTH MeToaa. *
42. Metop Diinepa u cummerpuyHas cxema. [lorpemnocti MeTooB. *

43. Metoasl Pynre-Kyrra. Beison dopmyn mist Metona Pynre-Kyrra 2-ro mopsiika Togysoctu. *

44. MHoromarossle MeToJIbl ¥ MeTO/Ib Aamca. [lorpeniHocTh anmpoKCUMalui METOA0B AJlaMca U BBIBOJ] pacyeTHBIX (popMyIT Juis
JIBYXILIArOBOTO MeTona. *

45. KpaeBas 3aaua 11 nuHeiinoro OIY Broporo nopsaka. MeroJ cTpensObl. *

46. Pa3HOCTHBIN METOJ IS JIMHEHHBIX YPaBHEHUN U €r0 CXOAMMOCTh. *

47. Pa3HOCTHBIN METOJ 11 HEIMHEHHBIX YPABHEHUH U €r0 CXOAUMOCTb.

48. Tlouck pelieHns pa3HOCTHOH 3a1aun. *

49. Meron 'aniepkuna nocTpoeHus IPUOIIKEHHOIO PELIeHNs KpaeBoi 3a1a4u.

50. MeTox KoJUIOKaIuu. *

HpI/IMe‘IaHI/Iei * OTMEUYEHBI BOITPOCHI, BXOOANINE B CITMCOK BOITPOCOB «TCOPETHICCKOTO MUHUMYMa.

6.4. Kputepuu oneHuBaHUs

ITpu nTOroBOM KOHTpOJIE 3HAHUH BO BTOPOM CEMECTpE OICHKA «3a4TEHO)» CTABUTCS MO pe3yIbTaTaM pabOTHl B CeMecTpe Ha OCHOBE
UCTIOJIb30BaHUS 0aNIbHO-PEHTUHIOBOM CUCTEMBI OLIEHKH JEATeIbHOCTH CTYICHTOB. banibHo-peliTHHroBas cucreMa 6asupyercs Ha
ydeTe CIEeIYIOMNX OCHOBHBIX KPUTEPHEB!

* CreneHb OCBOEHUS TEOPETUUECKOIO MaTepuaa, KOTopas ONpeaenseTcs 0 pe3yabTaTaM BhINOIHEHHS CTyJeHTaMU KOHTPOJIbHBIX
pabot. KoHTponbHBIE pabOoTHI IIpeyCMaTpUBAIOT IPOBEPKY 3HAHUH, B COOTBETCTBHUH C TIEPEIHEM BOIPOCOB, TIPUBECHHBIX B Pa3zIene
6. IIpenycmarpuBaeTcs IpoBeieHUE ABYX KOHTPOJIBHBIX PaboT ¢ 001ell MakcuMaIbHON oleHKoH 10 6anios.

* JIOCTHTHYTHII yPOBEHb NPAKTHIECKUX HABBIKOB, ONPEETICMBIi [0 pe3yabTaTaM CaMOCTOSTEIBHOTO BBITOTHEHNUS 3alaHUH K
nabopaTopHBIM paboTaM ¢ 001Iel MaKCUMaJIbHOW OLeHKOH 81 Oau.

* [ToceriaeMocTh JEKIIMOHHBIX M JTa00PaTOPHBIX 3aHATHI ¢ 00IIeH MaKCUMAILHOW OLIEHKOH 9 0aoB.

MakcumManbHas OLEHKa, KOTOPYIO MOKET IOJIyYUTh CTYICHT IIPU BBIIIOJIHEHUH BCeX 3aiaHui, coctasigeT 100 damwnos. Onenka
«3aUTEHO» BBICTABISIETCS TIPH Habope 61 Gasia.

IMpu mcnomp30BaHAN OATITBHO-PEHTHHIOBOM CHCTEMBI B TPETHEM CEMECTpe MPHMEHSIOTCS T€ e KPUTEPHH, YTO M BO BTOPOM, OTHAKO
GoubIuii Bec MpUIaeTcs TEOPETUUECKUM 3HaHUAM cTyAeHTa. [IpexycmarpuBaeTcs MpoBeaeHHe 2 KOHTPOIBHBIX paboT ¢ o0mieit
MaKCHMalbHOI1 orieHKoif 40 6amtoB. [TocemaeMoCTs TEKINOHHBIX U MPAKTHYECKUX 3aHATUH 0OecriednBaeT MaKCHMAaIbHO 13 0anoB u
BBINOJIHEHNE 3a/1aHHi K 1abopaTopHbIM paboram — 47 GaymuioB. MakcuMalibHast OLICHKA 32 OJIHY J1a00paTopHYIO paboTy MOXET
JOCTHUTATh 5 OAIIOB.

JInis oydeHus: OTIMYHOM OLIEHKU Ha 9K3aMeHe (3 ceMecTp) CTYAEHT A0JDKEH IPOJEMOHCTPUPOBATH INTyOOKHE 3HAHUS U3YUCHHOTO
TEOPETHYECKOTO MaTepHala, CaMOCTOSTEIEHO BEIONPATh ONTHMAIbHBIE METOIBI PEIICHUS M TOKa3bIBATh XOPOIINE HABBIKH PEIICHHS
IpakTU4IecKux 3agad. [Ipu ucronabp3oBaHuM 0aTIbHO-PEUTHHIOBOM CHCTEMBI OTJIMYHAS OLIEHKA CTaBUTCS NpU Habope Oonee 91 Garia.
JInst TOIydeHust XOpOoIel OEHKU CTYICHT HOJDKEH MPOJEMOHCTPHPOBATh 3HAHNS OCHOBHOTO TEOPETHIECKOTO MaTepHaa, a TakxkKe
TOKa3aTb HAaBbIKU PCUHICHUS MPAKTUYCCKUX 3a1a4. le/l HCIIOJIb30BaAHUU 6aﬂﬂbHO'pCI>’lTl/IHFOBOI>’I CHUCTCEMBI XOpolas OICHKa CTaBUTCA
pu Habope ot 74 1o 90 OanoB.

ILJ'I?I TMOJTYyUCHUS y,Z[OBHCTBOpHTeHbHOﬁ OLCHKHU CTYACHT NOJDKEH MPOACMOHCTPUPOBATE 3HAHHUA OCHOBHBIX TEM U3YYCHHOT'O
TEOPETHYECKOTO MaTepHala, a TakKe HaBBIKH PEIIeHHs MPOCTHIX MPaKTHIECKHUX 3a1ad. [Ipy HCcmmoap30BaHuH OaIbHO- PEHTHHTOBOH
CHCTEMBI YIOBJICTBOPUTEIIbHAS OLIEHKA CTaBUTCA IpH Habope oT 51 1o 73 6anios.

Jnst ToIydeHus HeyJOBICTBOPUTEIIBHOM OLCHKH CTYICHT JOJDKEH MPOAEMOHCTPHPOBATH 3HAUUTEIBHEIC IIPOOEIIHI B 3HAHUAX
OCHOBHBIX TEM U3YYEHHOT'O TCOPETUYCCKOIr0 MaTepHraia, a TakxKe HEJOCTATOUYHBIC HABBIKN PCIICHUS IPOCTBIX MPAKTUICCKUX 3a1ad4.
ITpu rcnonp30BaHIN OATITBHO-PEHTHHIOBOM CHCTEMBI HEYAOBIETBOPHUTENbHAS OIIEHKA CTABUTCS PH Habope MeHee 51 Oamna. [Ipu
TIOJIYy4YCHUHN Hey)IOBHCTBOpI/ITCJ'[BHOﬁ OLICHKHU CTYACHT CHACT 3K3aMCH B 0OBIYHOM TOopsaKE. HpI/I yCl'[eHIHOﬁ caa4ve 3K3aMeHa CTYICHT
MO>KET TOJTYIUTh JOTIOJHUTENBHO 10 20 6aios.

7. YHEBHO-METO/JMYECKOE I HTHOOPMAIIMOHHOE OBECIIEYEHWE JTUCHUIIJIMHBI (MOAY JIS)

7.1. Pexomenayemas JiuTepatypa

7.1.1. OcHoBHast TUTEPaTypa

ABTOpBI, COCTaBUTEIH | 3arnaBue |I/I3)13.TGJ'IBCTBO, r0)1| Pecypc
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ABTODBI, COCTABHTEITH 3arnaBue WznarensctBo, ron| Pecypc
JI1.1 [Muuens A. A. BerlunciauTenbHble METOBL: YueOHOE Tocobue Tomck : D1b 3BC
(https://biblioclub.ru/index.php?page=book&id=480612) Konrent, 2013
JI1.2 |Komuenosa H. B., BrruncnurensHas MmaTemMaTruka B IpUMepax U 3afjadax Camnkr- [Terepoypr | DOBC
Mapon U. A. (https://e.lanbook.com/book/171859) : JTanb, 2021
JI1.3 |[BonkoB E. A. UwncneHHble METOIBI Cankr- [Terepoypr | DOBC
(https://e.lanbook.com/book/254663) : Jlanb, 2022
JI1.4 |AmocoB A. A., BrruncnurenbHble METOABL: yueOHOE ocoOue /i By30B Canxr- [letepOypr | OBC
Hybunckuii 0. A., (https://e.lanbook.com/book/327497) : JTanb, 2023
Komuenosa H. B.
7.1.2. lonoTHUTEIbHASI JIUTEPATYpa
ABTOPBI, COCTaBUTENIN 3arnaBue M3narensctBo, roa| Pecypce
JI2.1 |baxsanos H. C., YucieHHbIe METO/IBI: aHAIN3, alre0pa, OOBIKHOBEHHBIC Mockga : Hayxka, 2BC
OBunnnukoBa M. M.,  [nuddepenunansubie ypaBHeHUs: MOHOTpadust 1975
lukun E. B. (https://biblioclub.ru/index.php?page=book&id=456941)
JI2.2 |Kupees B. 1., UwncneHrsle METOABI B IPUMEPAX H 3a/1a9ax Camnkr- [lerepoypr| DOBC
TTantenees A. B. (https://e.lanbook.com/book/212063) : Jlans, 2022
7.2. Ilepeyens pecypcoB HH(OPMALHOHHO-TEJIEKOMMYHUKAIINOHHOH ceTd ""UHTepHeT"
D1 |JlaHb [DnekTpoHHbI pecypc] : anekTponHo-6nbamoreunas cucrema (OBC) / m3marensctro Jlans. — URL: http://e.lanbook.com/
32 |YHuBepcurerckas 0M0IMOTEKa OHIAKHH [ DJIEKTPOHHBIN pecypc] : anekTpoHHo-0nbmoreynas cucrema (ObC) / 000
Jupexrmenua ITa6mummur. — URL: http://biblioclub.ru/
33  [¥Opaiit [OnekTpoHHSBIH pecypc] : 37eKTpoHHO-O0ubmoTeuHast cucrema (3bC) / uznarenscrso FOpaiit. — URL:
https://biblio-online.ru
D4 |Znanium.com [DeKTpOHHBIH pecypc] : aaekTpoHHO-0ubmoTeunas cucrema (ObC) / HayuHo-u3aaTensCKuii HEHTp
VHOPA-M. — URL: http://znanium.com/
35 |eLIBRARY.RU [OnexTponHslil pecypce] : anekTpoHHas 6udanoreka / Hayu. anexrpon. 6-ka. — URL:
http://elibrary.ru/defaultx.asp

7.3 Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHIH

7.3.1 IIporpaMmmHoOe oGecnieyeHue

PascalABC

Adobe Reader

LMS Moodle

Adobe Connect Acrobat

1O Kaspersky

7.3.2 TIpodeccuonasibubie 6a3bl JAHHBIX H HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMBbI

1. DnexTpoHHBIH KaTanor HayuHoil 6ubauorexku Yenl'Y [OnexTponHslii pecypc] : 6a3a nanubix / Yensd. roc. yu-1. — URL:
http://library.csu.ru/ru/ - Yensibunck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : sxypHaiisl
American Physical Society : caitr. — URL: http://journals.aps.org/about — 513. anrit. — Pexxum goctyrma: TOJIBKO U3 CETH YHHBEPCHTETA. —
TexcT : 2eKTPOHHBIN.

3. Web of Science : myneriaucuursapHas pedeparupHast 6a3a gaHHbIX / KoMmanust Thomson Reuters. — Pexxum mocryma: s
3apeructpup. noib3osareneit Uenl'yY. — TekcT : 3MeKTpOHHBIH.

4. Scopus : pedepatuBHas 6a3a manubix / Elsevier BV. — URL: http://www.scopus.com/ — 3. auri. — Pexum gocryma: s
3apeructpup. nonb3opareneit Yenl'VY. — TekCT : 3NEKTPOHHBIN.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — £I3. anri. — Pesxum gocryma: it 3aperucTpup. mosbs3osareneid Yenl'Y. —
TexcT : 2eKTPOHHBIN.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCITUITJIMHBI (MOY JIST)
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IIJ'I?I peanusanuu JUCHHUITIIINHBI UCIIOJIb3YIOTCS y‘I€6HI>Ie AyJUTOPUU IJIs1 NPOBEACHUA 3aHATHH JICKITUOHHOT'O TUIIa, CCMUHApCKOI'o
THUIIA, TPYIIIOBBIX U UHAWBUAYAJIbHBIX KOHCyJ’IBTaL[PIﬁ, TCKYIIECTO KOHTPOJIA U HpOMe)KyTO‘IHOﬁ aTTeCTallu, a TAKXKC IIOMCIICHUA TJIA
CaMOCTOSITEIILHOU pa60TI>I.

Jlns oGecnieyeHUs TEMaTHIECKOH MILTIOCTPALIUH 3aHATHH JIEKIMOHHOTO THIIA B 00pa30BaTeIbHOM Hpoliecce UCIOIb3YIOTCS ] pPOBEIe
00pa3oBaTesbHbIE PECYPChI (MYIbTUMEANNHBIC TIPE3eHTAMHN). J{JIs IPOBEICHNS 3aHATHI JEKIIMOHHOTO THIIA UCTIONb3YeTCs
MEPEHOCHOE W/WIIH CTAlIMOHAPHOE MYJIBTUMEIUITHOE 000pyI0BaHue (3KpaH, HOYTOYK, IPOEKTOP, KOJIOHKH) B ayIUTOpUAX 1-T0
kopmyca Yenl'V.

JlaGopaTopHbIe 3aHATHS IPOXOJAT B yueOHOM TabopaTopuu o0LIel 1 MPUKIAAHON GU3HKH Kadepbl 001l U TeOpETHIECKON (PU3NKU
(aymuropus 222), OCHAIICHHO MEPCOHATEHBIMH KOMIBIOTEPAMH, MYJIbTHMETUIHHON armapaTypoi.

Ucnonesyrotest ayauropust Ne205 - yuranbHbiid 3a51 Ne3 (yueOHbIi kopiyc Nel) u aynutopus Ne206 - 35eKTPOHHBIN YUTAIBHBIN 34T
(crienanu3upoBaHHbIi MennaneHTp) (yueOHbIi kopiyc Nel) 11t caMoCTOsITeNbHOM paboThI CTYACHTA, OCHAIIEHHBIE IIEPCOHAIbHBIMU
KOMITBIOTEpaMH, MYJIbTUMEIMIHON anmnaparypoii. B ayautopusx obecrnedeH J0CTyI K Pa3InuHON CIPAaBOYHOM JIUTEpaType,
SHIMKIIONE UM, OHOIMOrpa)u4ecKuM 1 IOJHOTEKCTOBBIM 0a3aM JaHHBIX, HH(pOpMaIMOHHBIM pecypcam «HTepHeT».

9. METOAUYECKHUE YKA3ZAHUA JJIA OBYYAIOIIIAXCA 11O OCBOEHUIO JUCHUIIVIMHBI (MOY JIS)

OcBoeHue coiepKaHusl y4eOHOM AUCIUILIHHBI OCYIIECTBISIETCS Ha JIEKIUSX, Ta00paTOPHBIX 3aHATHAX U B IIpOIecce
CaMOCTOSATENbHON YueOHOI NeaTeIbHOCTH CTYICHTOB.

JlekunOHHEIE 3aHATHS 00ECIIEUNBAIOT TEOPETUUECKOE U3yUeHHE TUCHUILTHHEL. OCHOBHBIMHI METOJIAMHU O0yUIEHHS SBIISIOTCS
nH(OPMALOHHO-00bACHUTEIbHBII U TpoOineMHbIH. Ha NeKnusIx u3naraeTcs OCHOBHOE COZlepKaHUe TeM IPOrpaMMBl, IPOBOAUTCS
aHaJIM3 OCHOBHBIX MOHATHH U pacCMaTpUBAIOTCS IPUMEPBHI.

JIeKIMOHHBIN MaTepHa SBISETCS BXKHBIM, HO HE €IMHCTBEHHBIM JUISl YCBOSHUS y4eOHOM AuCIMIUTMHEL Ero o0s3arensHoO
HEOOXOIUMO JIOIOJIHUTh MAaT€PUAIOM OCHOBHOMU U JIONIOJIHUTEILHON JIUTEPATyphl 110 TEME.

JlaGopaTopHbIe 3aHATHS CIYXKaT AJIS 3aKPEIUICHUS TEOPETHYECKUX OCHOB, M3JIaraeMbIX B JIKIUAX. /11 IpoBeeHNS TEKYILEro U
[IPOMEXXYTOYHOTO KOHTPOJIS IIPOBOASATCSA KOHTPOJIbHBIE paOOThI U 3allIUTHI OTUETOB IO 33aaHUAM K 1a0opaTopHbIM padoram. Cucrema
KOHTPOJILHBIX MEPONPHUSTHIA JOJDKHA 00ecrieynBaTh 00bEKTHBHYIO OIIEHKY 3HAHWH U HAaBBIKOB CTYJIEHTOB, CIIOCOOCTBOBATh
HOBBIIEHUIO 3()(HEKTUBHOCTU BCEX BUJOB YUEOHBIX 3aHATHM, BKIIOUasi U CAMOCTOSTEIIBLHYIO PaboTy.

Ba)kHBIM MOMEHTOM TIPH H3YYESHUH JTFOO0H TUCIUIUIMHEI SIBISIETCS OpraHu3alysl caMOCTOosATeNbHON paboTsl. [Ipu ocBoeHNH
Marepuala He ClIelyeT CTPEMUTHCS K MEXaHUUECKOMY 3alIOMUHAHUIO IIPUBEICHHBIX ONpeaeIeHU, (OpMYIUPOBOK U MOJIOKEHHH,
ecnu TpeboBaHMs K BaMm mpsiMo He yka3beIBaloT Ha 3T0. BriostHe 3 hekTrBHOI MOXKET OKa3aThCst OMBITKA MTOHATH CYTh SIBICHHUS,
BBIPa0OTATh CBOE OTHOLICHHUE K HEMY, OIIMPAsCh HAa MaTepHall, COJEpKallUiCs B peKOMEHI0BaHHON uTeparype. Taxxke
PEKOMEH/1yeTCsl paBHOMEPHO PacHpeeisiTh Harpy3Ky CaMOCTOSTEIbHOTO 00yUeHHs B TEUEHUE CEMECTpa.

B ciydae mpuMeHeHus Mpu 00yYeHUH AUCIUTUTHHBI YJIEKTPOHHOTO 00YUYEeHUs, TUCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHI
oOuieHue 00yJaromuXxcs ¥ MperojaBaTesist OCYIIECTBISETCS B pEXKUME PeabHOTO BpeMeHH (OHIalH-JIeKIH (BeOUHAPBI), YaThI,
BHJIE0-KOH(EPEHIINH U JIP.) WK OTIO0KEHHOTO BpEMEHH (CHCTeMa TUcTaHIorHoro ooydenus Moodle, MS Office365, dopymsr,
JICKTPOHHAS 110YTa U JP.).

HpI/I O6y‘ICHI/II/I Jin ¢ OrpaHUYCHHBIMU BO3MOXXHOCTAMU 310POBBA 3JICKTPOHHOC 06y‘IeHI/Ie, JAUCTAHIHUOHHBIC 06pa3OBaTeHLHHe
TEXHOJIOI'MHU NPEAYCMATPUBAIOT BO3MOKHOCTb IPpUEMaA-TICpEaadn I/IH(i)OpMaIlI/II/I B JOCTYIHBIX IJId HUX (bOpMaX.

Peanu3zanust JUCUUILTUHEI C IPUMEHEHUEM DJIEKTPOHHOTO 00y4YeHHs, TUCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TeXHONOrHH (nanee — 50,
JOT) ocymectBiusercs: Ha ocHOBaHHH «I[10JI0KEHHS 0 peanu3annuy OCHOBHBIX H JOTIOJHUTEIBHBIX 00pa30BaTeIbHBIX IIPOrPaMM ¢
MIPUMEHEHUEM DJIEKTPOHHOTO 00yUYEeHHUs ¥ JUCTAaHIIMOHHBIX 00pa30BaTeNIbHBIX TEXHOJIOTHI B (heaepaibHOM rocy1apCTBEHHOM
Oro/KEeTHOM 00pa30BaTeIbHOM YUPEXKIEHUN BBICIIEro 0Opa3oBanus «HenssOMHCKUII rocyJapCTBEHHBIN YHUBEpCUTET, «IlonoxeHus
0 MOpSAKE 3a4eTa 00YJaIOIIUMHUCS [0 OCHOBHBIM MPO(ECCHOHAILHBIM 00pa30BaTeIbHBIM MPOrPAMMaM BBICILIET0 00pa30BaHUs B
®I'BOY BO «Uenl Y» pe3yabTaToB OCBOCHHUS B OPraHU3ALMSIX, OCYIIECTBIISIONINX 00pa30BaTEeNbHYIO 1€STEIbHOCTD, YIEOHbBIX
MIPEMETOB, KypCOB, TUCIUIUINH (MOyJel), MPAKTHK, TOMOJHUTEILHBIX 00pa30BaTEIbHBIX MPOTPAMMY ITIOCPEACTBOM JICKTPOHHON
nHpopmanronHo-00pazoBarensHOl cpeapl PIBOY BO «Uenl V». B nckimounTenbHbIX ciiydasx (hopc-Makop U T.11.) IpU
peanu3anuu 00pa3oBatesibHOU AesaTenbHOCTH ¢ npuMeHeHrneM D0, JIOT MoryT npuMeHsTh KOMIIOHEHTBI, HE BXOSIINE B IEPEYCHb
3JIEKTPOHHOM HHPOPMAITMOHHO- 00pa30BaTEILHOM CPEIIbI.

10. CHEIIUAJIBHBIE YCJOBUA OCBOEHUS JUCIHUIIIMHBI OB YYAIONIUMUCS C
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HHBAJIUJTHOCTBIO U O'PAHUYEHHBIMHA BO3MOXKXHOCTSAMM 310POBbA

OcBoeHHE TUCIUILIMHBI HHBAJIUIAMH U JIMIIAMH C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI OCYIIECTBISIETCS C HCIOJIb30BaHIEM
CHELMANbHBIX TEXHUYECKUX CPEACTB M MH()OPMAIMOHHBIX TEXHOJOTWH, NPENOCTaBIsIEMbIX PecypCHBIM y4eOHO-METOANYECKUM
LEHTPOM 10 OOyYEeHHIO MHBAIWAOB M JIMI[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSAMH 370poBbsi Yenl'Y mo 3ampocy o0ydwaromierocs
(MOOMIBHBIE CcHENMANbHBIE TEXHUUYECKHE CPEJICTBAa JUISL JIMI C HApYILICHUSMH 3pEHHS M C HapylIEHHEM ClIyXa, acCUCTHBHBIC
HHPOPMAITMOHHBIE TEXHOJIOTHH).

[Ipu nHeoOxomumocTH sl OOYYalOUIMXCSl C HApPYUICHUSIMH 3pEeHUs Ha pabodnMx MecTax Uil INPOBEACHUS NPAKTHUECKUX HWIH
7abOpaTOPHBIX 3aHATUI YCTAaHABIMBACTCS CIIEHHUANIBFHOE IPOrpaMMHOE obecriedeHre (MporpaMMa pedeBOd HABHTALlUH, PedeBbIe
CUHTE3aTOPbI, SKPAHHbIE JIYIIBI).

B yueOHble aynuropun obecrieynBaeTcsi OECIPENATCTBEHHBIN TOCTYI Il 00yJalOMUXCsl ¢ MHBATUIHOCTHIO U C OTPaHUYCHHBIMH
BO3MOXHOCTSIMHU 3/I0POBbS. B Kaxk/10i ayauTopu, rae o0y4aroTcs HHBAJIH/IBI U JMLA C OTPaHMYEHHBIMU BO3MOXKHOCTSIMH 3710POBbS,
IPeLyCMaTPUBAETCSI COOTBETCTBYIOLIEE KOTUIECTBO MECT [UIsl OOYUAIOMINXCS ¢ YI€TOM HapyIIEHHH UX 30POBbSI.

Jlst ocBOEHMS TUCUMIUIMHBI HHBAJIMAAM U JIULIAM C OTPaHHYEHHBIMH BO3MOXKHOCTSIMHU 3/I0POBbS IPEJOCTABIISETCS JOCTYI K IEYaTHBIM
HCTOYHUKAM, UMEIOIUMcs B HaydHoH O6ubimorexe YenlV, ¢ MOMOIIBIO CHENMAIBHBIX TEXHUYECKUX CPEACTB; JOCTYII C IIOMOIIBIO
CHEUHATbHBIX TEXHHYECKUX M MPOTPAMMHBIX CPEICTB K JJIEKTPOHHBIM HCTOYHHKAM, IPEJICTABICHHBIM B ()OpPME DIEKTPOHHOTO
JIokyMeHTa B poHze HayyHOH OubnroTeku Yenl'Y miu 31eKTpOHHO-OUOIMOTEUHBIX CUCTEMAX.

VY4eOHO-MeTOIMUeCKHe MaTepHaibl Ul OOYJaIONIMXCS U3 YHCJIa MHBAIHMIOB U JIMI C OTPAHUIEHHBIMH BO3MOXKHOCTSIMH 3I0POBBSI
MIPEJOCTABISAIOTCA B (OPMaX, aIalITUPOBAHHBIX K OTPAaHHUYSHHSM HX 310POBbsI H OCOOCHHOCTSIM BOCIIPHUSTUSI HH()OpMAIIHH.

J171s1 ”HBaJMIOB | JIMII C OTPaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI OCBOGHHE TUCLIUILIHHBI MOKET OBITh YaCTHYHO WU TTOJTHOCTHIO
OCYILIECTBIICHO C UCIIOJIb30BAHUEM JTUCTAHIIMOHHBIX 00pa30BaTEbHBIX TEXHOIOTHH.

Ilpn mpoBeneHWH NPOMEKYTOUHOH arTecTallyd MO JAWCHUIUIMHE OOYYArOIIMMCS C WHBAJUIHOCTBIO W C OTPaHUYCHHBIMH
BO3MOXHOCTSIMH 3JI0POBbSI O0ECHEUMBACTCS IO HMX 3asBICHHUIO IIPENOCTaBICHHE B JOCTYNHOH (opMe B 3aBUCUMOCTH OT HX
WHIUBHUAYaJIBHBIX OCOOCHHOCTEH HMHCTPYKIMH O TIOPS/IKE IIPOBENEHHS NPOMEXKYTOUHOM AaTTeCTalld, OLEHOYHBIX CPEICTB U
BO3MOXXHOCTH OTBETOB Ha 3a/aHus (MMCbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIBIOTEpE, MUCbMEHHO wipudToM bpaiins, c
WCIIONIb30BAaHUEM YCITYT aCCHCTEHTA, YCTHO).

[Ipu npoBezeHUH NPOLEAYPbI OLICHUBAHUS PE3YIbTATOB O0YYEHUs] MHBAIUAOB U JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBBS
IpeTycMaTprUBaeTCs HCIOIb30BaHue IpeaocTaBiIeHHbIX Yenl Y min coOCTBEHHBIX TEXHUUECKHX CPENICTB, HEOOXOIUMBIX UM B CBSI3H C
WX WHAMBUAYAIBHBIMH 0COOCHHOCTSAMU. [Ipr HEOOXOIMMOCTH MHBAIMAAM U JIMLAM C OIPAHUYCHHBIMU BO3MOXHOCTSMH 37I0POBBS
TIPEIOCTABIISIETCS IOTIOTHUTEIBHOE BpeMs JUISl MOJrOTOBKM OTBETA Ha 3aJlaHus, MPOIeypa OIeHUBaHUS Pe3yIbTaTOB OOYUSHHUS 110
JAUCHUIUIMHE MOXKET MMPOBOAUTHCSA B HECKOJIBKO 3TAIlOB.

© ®I'BOY BO «Henl'V»




03.03.02 ®usuka, HanpasJeHHOCTh (mpoduib) «Puzukay, PIII no nucuunianne «YuciaeHHbie
MeTObl 1 MATEMATH4YECKOe MOJAeTUpOBaHue», 2025 rog Habopa, ouHas (opma 00ydeHUst

ITpopekTop 1o yueOHOH paboTe yTBepxkaeHo 24.02.25 A.A. CanamaToB
Y4eHbsIM cOBETOM (hU3NIECKOTO (PaKyabTeTa

ITporoxon 3aceganust Ne 05 ot 06.02.2025

[Ipencenarens YdeHoro coBera

(husmueckoro paxkynpTeTa COIJIaCOBaHO M.A. 3arpeOun
3acenanuem kadgeapnl o0uIeli U TeopeTHYecKoi (PU3NKH

ITporoxon 3aceganus Ne 04 ot 30.01.2025

3aBenyromui kapenpoi COITIaCOBaHO A. E. Maiiep

ABTOD (COCTaBUTEIIH) B. A. OxopokoB

CTpykTypa padoueii mporpaMMbl co00TBeTCTBYeT mpukasy pekropa ®I'bOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 247-1



