MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit denepannu
®enepalibHOE TOCYIAapCTBEHHOE aBTOHOMHOE 00Pa30BaTeIbHOE YUPEKICHUE
BBICITIIETO 00pa3oBaHUs
«HauuoHaIBHBIN UCCAEN0BATENbCKUN sIepHbId YHUBEpcUTeT «MUDI»

UHCTUTYT SAEPHOU ®U3MKU U TEXHOJIOT U

KA®EJIPA SKCITEPUMEHTAJIbHOM SIJIEPHON ®U3UKN 1 KOCMO®U3UKN

OAOBPEHO YMC JIAIIJIA3

[TpoTtokon Ne 1/08-577

ot 29.08.2024 r.
PABOYAS IPOTPAMMA YYEBHOM JUCIHUAIIINHBI
BBEJIEHUE B SIJIEPHYIO ®U3UKY
Hanpasnenne moarotoBku [1] 16.03.02 BrICOKOTEXHOJIOTHYECKHUE TIJIA3MEHHBIC 1
(cerManbHOCTD) HHEPreTHYECKHUE YCTAHOBKH
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AHHOTANIUA

W3y4aroTcst kiacCupUKausg U CBONCTBA AJIEMEHTAPHBIX U (yHIAMEHTAIBHBIX YaCTHI], TUIIBI
B3aMIMOJICHCTBUII B TpPUPOJIE W UX TMPOSBICHWE B SIEPHBIX Mporeccax (CTaOMIBHOCTh H
PaIMOaKTUBHOCTH sJep, (U3MKA SACPHBIX pPEaKIWid NpH HU3KUX DSHEPTUsAX, JCICHHUE W CUHTE3),
CBOWCTBA M MOJEIH sep. A TakkKe sAepHbIE MPOIECCHl B OKpYyXalomeM Mupe: oOpa3oBaHue
JJIEMEHTOB B TMPHPOJIE, SJEPHBIC PEAKTOPbl M TEPCIEKTUBBI TEPMOSICPHOTO CHUHTE3a (sIepHas
SHEPTeTHKA).

1. IEJIA 1 3AJAYA OCBOEHUS YYEBHOM JTACIHUILIAHBI

[lenu oCcBOCHUS JUCLUILINHBIL:

1. U3yuenue:

* CBOICTB 2JIEMEHTapHbIX YaCTHUIL, a TAK)K€ CBONCTB U MpPOSIBICHUN CUJIbHBIX, CIAa0BIX U
9JIEKTPOMArHUTHBIX B3aUMOJEHCTBUA B MUKPOMUPE;

* 3JIEMEHTOB T€OPHUH B3aUMOJECHCTBHUS SIICPHBIX U3JIY4EHUH C BEIIECTBOM;

* OCHOBHBIX CBOMCTB siiep (Macca, 3apsi, MarHUTHBIM U 3JEKTPUYECKHE MOMEHTHI, SHEpPIus
CBSI3U, CTAOMJIBHOCTD U T.1I1.);

* OCHOBHBIX 3aKOHOB SZICpPHOM (U3UKHU, B T.4. MEXaHU3MOB SJIEPHBIX PEAKLUN HpPU Pa3HbBIX
SHEPIUsix U MPOLECcCOB paclaja, CIUSHUS U JeJIeHHe sep (saepHas SJHepreTuka);

* MEXaHU3MOB BO3HMKHOBEHUS U CHHTE3a 3JIEMEHTOB B IIPUPO/IE.

2. BeipaboTKa yMEeHHI U HABBIKOB:

* pacCYUTHIBAaTh 3aKOHOMEPHOCTH B3aMMOJICHUCTBUS SACPHBIX U3Iy4YEHUN C BELIECTBOM;

* pacCcyuThIBaTh OCHOBHBIE XapPAaKTEPUCTUKH sAJEp, NPOBOAUTH OLEHKY BEPOSATHOCTH MX
B3aUMOJICHCTBUH, paclana, CUHTE3a WX JEICHUS;

* pabOTBHI CO CIIEKTPOMETPUUECKOM anmapaTypoi;

* SKCIIEPUMEHTAIbHBIX U3MEPEHUN XapaKTEPUCTUK YIIEMEHTAPHBIX YAaCTHUIL U JIEP;

* paOoTBHI CO CllelMabHON HAYy4YHOM JUTEpaTypoOH.

2. MECTO YYEBHOM JUCIHUILJIMHBI B CTPYKTYPE OOII BO

Jns u3ydeHus AMCUMIUIMHBI CTYACHT JAOJDKEH o0ajaTh 3HAHUSMH, MOJYYEHHBIMU MIpH
U3Y4YEHUH KypcoB oOmied ¢u3MKu, B TOM uucie, pasjena «ATOMHas (Qu3MKa», a Takxke o0jaaarh
0a30BbIMHU 3HaHUSAMU Kypca «KBaHTOBasi MEXaHUKaY.

3. O®OPMUPYEMBIE KOMIIETEHIIUA U IVTAHUPYEMBIE PE3YJIbTATBI
OBYYEHUA

YHuBepcaibHble U(UIH) 001enpodeccuoHaIbHble KOMIETSHIIUH:

Kox n HanmenoBanue komnereHimyn  Koja n HanMeHOBaHUE WHAMKATOPA JOCTHIKEHHS
KOMIIETEHINH

OIIK-1 [1] — Cnocoben ucnonb3zoBars | 3-OIK-1 [1] — 3HaTh hyHIaMeHTaIbHBIC 3aKOHBI TIPUPO/IBI U
¢byHIaMeHTalIbHbIE 3aKOHBI IPUPOABI | OCHOBHBIE U OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX

Y OCHOBHBIE 3aKOHBI JVICTIATUTHH

€CTeCTBEHHOHAYYHBIX JUCIUILINH B V-OIIK-1 [1] — YMeTh ucrionb30BaTh GU3HYECKHUE 3aKOHBI




npodeccnoHaNbHOM e TEeIbHOCTH

OIIK-2 [1] — CiocobeH mpuMeHsTh
METO/Ibl MATEMAaTHYECKOTO aHAIIN3,
MO/ICIMPOBAHHUS, OIITUMHU3AIMH U
CTATHCTHUKH TS PEIICHHS 3a/1a4,
BO3HHUKAIOIINUX B XOJIC
podeCCHOHATIBHOM AEATEIbHOCTH

YKE-1 [1] — Cioco6en ucmonbp30Bath
3HaHUS €CTECTBEHHOHAYYHBIX
AUCHUILUINH, TPUMCHSATH MCTOBI
MaTeMaTHYECKOTO aHAJIN3a U
MO/ICIMPOBAHUS, TECOPETUUECKOTO U
AKCIIEPUMEHTAIBHOTO HCCIICIOBAHUS
B ITOCTABJICHHBIX 3aa4ax

MIPU aHAJIM3E U PelIeHuH pobieM mpodeccuoHaTbHON
JESITEIIbHOCTH; IPUMEHSITh H3yUYE€HHBIC 3aKOHOMEPHOCTH K
pelieHnto pU3NUecKux 3a7ad U aHAIM3UPOBATh MMOTYYCHHbIE
perieHus

B-OIIK-1 [1] — Bnamets yMEHHEM BBIBOAWTH OCHOBHBIC
COOTHOIIEHUS MEXKY (GU3NICCKIMH BETHIHMHAMU,
CJIETyIOIINE U3 MTOCTYJIaTOB TEOPUH WU U3 PE3YyIbTaTOB
AKCIIEPUMEHTA; YMEHUEM IIPUMEHUTHh OCHOBHBIEC 3aKOHBI
€CTECTBEHHOHAYYHBIX JIUCUUIUIMH IIPU PEIICHUU 3a/1a4;
aHAJIM3UPOBATH MOJYUCHHBIC PEIICHUS 3a/1a4 B
npodeccuoHaNbHOM NeSTeIbHOCTH; IPOBOIUTH YUCIICHHBIE
BBIYHCIICHUSI C TPEOYEeMOM CTEIEeHbI0 TOUHOCTH;

3-OI1K-2 [1] — 3HaTh OCHOBHBIC MOHATHSI U METO/IBI
MaTeMaTHYECKOT0, BEKTOPHOTO ¥ TE30PHOTO aHAIIN3a,
MO/JICIMPOBAHUS, OIITUMHU3AIMH U CTATUCTUKH IS PEIICHUS
3aj1a4, BOSHUKAIOIIUX B X0J1¢ MPOPEeCCHOHATBHOM
JCSITeIbHOCTH

V-OIIK-2 [1] — YMeTb peliaTh TUIIOBBIC 3a/1a4H,
BO3HHKAIOIINE B X0/I¢ MPO(HECCHOHAIBHOM JAeSITEIBHOCTH
METOIaMU MaTeMaTHYECKOT0, BEKTOPHOTO M TE30PHOTO
aHaJu3a, MOJICJMPOBAHNS, ONTUMHU3AIMU M CTATUCTHKH IS
peleHHs 3a1a4, BOSHUKAIOIINX B X0J1¢ PO(ECCHOHATBHOM
JCSITEIIbHOCTH

B-OIIK-2 [1] — Bnagers METOAaMU MaTeMaTHYECKOTO,
BEKTOPHOTO U TE30PHOTO aHAJIN3a, MOCITUPOBAHHS,
ONTUMU3AIMH U CTATUCTUKH JJIsl PEIICHUS 3a/1a4,
BO3HHKAIOIIHX B X07I¢ MPOPECCHOHATBHOMN JIEATEIIbHOCTH

3-YKE-1 [1] — 3HaTh: OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYUYHbIX TUCLIUILINH, METObI
MaTeMaTU4YeCKOro aHalin3a U MOJISJTMPOBAHHS,
TEOPETHUYECKOTO U 3KCIIEPUMEHTAIBHOTO UCCIIEIOBAHNUS
V-VKE-1 [1] — yMeTbh: UCIIOB30BaTh MaTEMaTHUECKUE
METO/Ibl B TEXHUYECKUX MPUIIOKEHUSAX, pACCUNTHIBATH
OCHOBHBIE YHCJIOBBIC XapaKTEPUCTUKU CIyYalHbBIX BEJIMUMH,
pemaTb OCHOBHBIE 33/1a4l MaTEMaTUYECKON CTaTUCTUKH;
peniaTh TUMOBBIC PACUETHBIC 3a/1a4U

B-VKE-1 [1] — BnageTh: METOAaMH MAaTEMAaTHYECKOTO
aHaJIN3a U MOJEIUPOBAHNUS; METOJAMU PELICHHUS 3a]1a4
aHaJIM3a U pacueTa XapakTEePUCTUK (PU3NIECKUX CUCTEM,
OCHOBHBIMH MPUEMaMH 00PabOTKH SKCTIEPHUMEHTATBHBIX
JAHHBIX, METOAaMU PaOOTHI C MPUKIATHBIMU TPOTPAMMHBIMHU
MPOTYKTaMHU

4. BOCIIMTATEJIbHBINA MMOTEHIIVAJ IUCIATLIIVHBI

Hanpasnenus/uenu 3amaun Bocniutanus (koj) = BocmurarenbHBINA MOTSHITHAT TACIUATLIAH

BOCITUTaHUA




S. CTPYKTYPA M COJIEP)KAHUE YYEBHOM JUCHHUILINHBI

Pazensl yueOHOW AUCIHUILTUHBI, UX 00BEM, CPOKH HU3ydeHUSI U POPMBI KOHTPOJIS:
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6 Cemecmp
1 Bgenenue. 1-8 16/8/8 25 KH-8 3-0OI1K-1,
BsaumoneiicTeue V-OIIK-1,
U3ITy4eHUs c B-OIIK-1,
BemrectBoM. (CBoiicTBa 3-0OI1K-2,
Y MOJIETIH sAIEP. V-OIIK-2,
B-OIIK-2,
3-VKE-1,
V-VKE-],
B-VKE-1
2 PagnoakTUBHOCT®. 9-15 | 14/7/7 25 KHN-15 | 3-OIIK-1,
SlnepHble peakuuu H V-OIIK-1,
AJIepHasl YHEPreTHKa. B-OIIK-1,
3-0OI1K-2,
V-OIIK-2,
B-OIIK-2,
3-YKE-1,
V-VKE-],
B-VKE-1
HUmoeo 3a 6 Cemecmp 30/15/15 50
KoHTpoabHbIe 50 3 VY-OIIK-1,
MeponpusTusi 3a 6 B-OIIK-1,
Cemectp 3-0OI1K-2,
V-OIIK-2,
B-OIIK-2,
3-VKE-1,
V-VKE-],
B-VKE-1,
3-0OI1K-1

* — COKpallleHHOe HaUMEHOBaHue (OPMbI KOHTPOJIS
** — cymMMa MaKCUMaJbHBIX OaJIOB NMOJDKHA OBITH paBHa 100 3a cemecTp, BKIIIOYAsl 3a4eT U
(unn) sK3aMeH

CoxkpailieHre HauMeHOBaHUN (POPM TEKYIIEro KOHTPOJISI U aTTECTAlUU Pa3/AesioB:

O0o3uauenue | [To1HOE HAMMEHOBAHME

KN KoHTpoJb 110 uToram




‘ 3auer

KAJIEHIAPHBIA IVIAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIaob.,
yac. yac. yac.
6 Cemecmp 30 15 15

1-8 BBenenne. BzaumoneiicrBue u31ydeHusi ¢ BeIIeCTBOM. 16 8 8
CBoiicTBa 1 Moj1eJIM s1/iep.

1 Ipeamer: sinepHas ¢pusuka. DyHgaMeHTAIbHbIE Bcero aynutopHsIx 4acoB
B3aMMO/IeHCTBHA M KJIacCU(PUKAIUA FJIeMEHTAPHbIX 2 \ 1 \ 1
YacTULl. AHTHYACTUIBI U 3AKOHbI COXPAHEHUS Ownnaity
[Ipenmer: sinepHas ¢pusuka. 0 0 0
@dyHIaMeHTaIbHbIE B3aUMOJICHCTBHS U KiIacCU(UKALINS
AJIEMEHTaPHBIX YaCTUIl. AHTUYACTHUIIBI M 3aKOHBI COXpaHEHUs

2 Ha3zemHble yckopuTeIn U KOCMUYECKHE JIY4H. Bcero aynutopHsix 4acos
B3aumoneiicTBue 3apsKeHHbIX YaCTHIL U siIep € 2 \ 1 \ 1
BelecTBOM. MoHU3aMOHHBIE IOTEPH SHEPTUH. Ownnaiin
Hazemnurle YCKOPHUTEIIN U KOCMUYCCKHUEC JIYUH. 0 0 0
BiaumopeiicTBue 3apsKeHHBIX YaCTHIL U SIIEP C BEILIECTBOM.

Wonunzaimonnsie moTepu SHEPTHH.

3 Panunanuonnsie norepu dHeprun. U3inyyenne Bapuiosa- Bcero ayutopHbIX 4acoB
YepenkoBa u nepexoiHoe U3jaydeHune. Ynpyroe 2 | 1 | 1
KYJIOHOBCKO€ paccesiHHe. Ounnaiin
Pagnanunonurie OTEePHU DHEPI'UU. 0 0 0
Nznyuenue BaBunoBa-UepeHkoBa U mepexoqHOE U3TyUEHHE.

Yrpyroe KyJIOHOBCKOE paccesiHue.

4 B3aumoneiicTBue raMMa-KBAHTOB C BeLIECTBOM. Bcero aynutopHsix 4acoB
DJIeKTPOMATHUTHBIE H A/IPOHHBbIE KACKA/IbI. 2 | 1 | 1
B3aunmMopeiicTBre raMMa-KBaHTOB C BEIIECTBOM. Owunaiin
DIIEKTPOMATHUTHBIE ¥ {POHHBIE KACKAIbL. 0 | 0 | 0

) MeToabl perucTpaunu 3JieMeHTAPHbIX YaCTHIl U sijiep. Bcero aynutopHsix 4acos
OcHOBHBIE OHATHA 103UMETPHH H3TyYeHHH. 2 |1 |1
Mertoapl perucTpanuu d1eMEHTapHbBIX YaCTHUIL U SJIEP. Owunaiin
OcCHOBHBIE NOHATHS JO3UMETPUH U3ITYyUEHUH. 0 ] 0 ] 0

6 3apsia, macca u paamyc sigep. 3apsig, Macca u paamyc sjaep. | Bcero ayniutopHeIX 4acoB
3apsin, Macca U painyc saep. 2 \ 1 \ 1
DHeprus CBA3U U CBOMCTBA SAEPHBIX CHUIIL. Omnnaiin

0 |0 |0

7 IIpocTpancTBeHHAS] YeTHOCTb, N30TONMUYECKHIA CITUH, Bcero aynutopHsIx 4acoB
3JIeKTPUYeCcKHe MOMEHTbI, CIMH U MATHUTHbII MOMEHT 2 ‘ 1 ‘ 1
saep. Ownutaiin
[IpocTpaHcTBEHHASI YETHOCTH, M30TOMUYECKUI CIIHH, 0 0 0
AIEKTPUUECKNE MOMEHTBI, CIIMH U MATHUTHBIN MOMEHT sIJIep.

8 Mogean siiep: kanejabHasi u ¢pepMu-rasa. Bcero aynutopHsix 4acos
Monenu sinep: kanenbHas U pepMu-rasa. 2 ] 1 ] 1

Omnnaiin
0 0 0

9-15 PagunoakTuBHOCTD. SInepHbIe peakuuu U siAepHast 14 7 7

JHEPreTHKa.




Mogaean siiep: 0001049e4Hass M 00001IeHHAS.
JHepreTuyecKkue YpoBHHM HYKJIOHOB B siape. [{pyrue
CYHIECTBYIOLIME MO/IEJIH.

Mopenu sinep: o6onouevHast 1 00001IeHHass. DHEPreTHICCKUE
YPOBHU HYKJIOHOB B sifipe. JIpyrue cynecTByoomme MOJIeH.

Bcero ayuTOpHBIX 4acoB

2 |1 |1
Ounaiu
0 0 0

10 OcHoBHbIE 3aKOHBI PA/IMOAKTUBHOIO pacnaja. o-pacnajg. | Bcero aynuTopHbIX 4acoB
OcCHOBHBIE 3aKOHBI PaJIMOAKTUBHOIO paclaja. 2 |1 |1
o-pacra. Omnutaiin

0 |0 |0

11 B-pacnan u y-usiydenue Bo30y:KIeHHbIX saep. IPpPexr Bcero aynutopHsIx 4acoB
Méccoayspa. 2 |1 1
B-pacnan u y-u3inydyeHue Bo30yKACHHBIX sIEp. Omnnaiin
Dddexr Méccbayapa. 0 I [0

12 O0mme XapakTepUCTHKHU SAePHBIX PeaKINii H 3aKOHBI Bcero ayuTopHBIX 4acoB
coxpanenus. [loporosasi 3Heprus ¥ BbHIX0/ peaKkUMH. 2 | 1 | 1
SlnepHble peakumu NMoj AelicTBHEM 3apsZKeHHbIX YaCTHIL. Onnaiin
OO1u11e XxapaKTepUCTHKH AJEPHBIX PEaKIHi U 3aKOHbI 0 0 0
coxpaHeHus. [ToporoBast 3Heprust U BbIXOJ pEaKILIUU.

SnepHble peaku oA JHCTBUEM 3apsyKEHHBIX YaCTHLL.

13 MexaHu3M siiepHO# peaknMu NPAMOro B3aumoJeicrBusi. | Beero ayimTopHeIxX 4acoB
DoTosnaepHbIe PeaKIHH. 2 |1 |1
MexaHu3M siAEpPHON peakry IPsIMOTO B3aUMOICHCTBHS. Ounaiin
doTosIEpHEIE PEAKIIUH. 0 I Ik

14 MexaHu3M NPOTEKAHUA SI/IEPHOM peaKkuuu vepe3 Bcero aynuropHbIX yacoB
NPOMeKYTOUHOe s1Apo. B3aumoneiicrBue HEMTPOHOB ¢ 2 \ 1 \ 1
siApaMu. 3aXBaT HEHTPOHOB. Onnaiin
MexaHu3M NpOTEKAHMS SACPHON PEAKLIUN Yepe3 0 0 0
IIPOMEXKYTOUHOE SJIPO.

B3aumopeiicTBue HEUTPOHOB C siipaMu. 3axBaT HEUTPOHOB.
15 SnepHasi JHepreTNKa Ha OCHOBe JeJieHus. [{o0bIua, Bcero aynutopHbIX yacoB

U3roTOBJICHUE, 000raleHne U YTHIN3alus A1epHOro
TONIIMBA. SInepHble peakTopbl.finepHas dJHepreTuKa Ha
OCHOBE TEPMOSIICPHOI0 CHHTE3A.

SnepHas HepreTuka Ha OCHOBE JICTICHUS.

Jlo6bIua, U3roTOBIEHUE, OOOTallleHNE U YTHIIN3aLHS SIIE€PHOTO
ToruBa. SnepHelie peakTopbl. OOpa3oBaHue 3JIEMEHTOB B
IPUPOJIE.

2 |1 |1
Ownnaitg
0 0 0

CokpallieHHbIe HAUMEHOBAHUSI OHJIAMH OTIINN:

Oo6o3nauenne | IloiHOe HAaMMEHOBaHHUE

OK DIIEKTPOHHBIN KypC

IIM I10IHOTEKCTOBBINM MaTepuai

111 ITOTHOTEKCTOBBIE JIEKIINH

BM Buneo-maTepuaisl

AM Aynno-marepuainsl

[1p3 IIpe3enTanmu

T TecTel

5CM DJNEKTPOHHBIE CITPaBOYHbIE MaTepUabl
nC WMHTEepaKTUBHBIN CANUT




TEMBI JIABOPATOPHBIX PABOT

Henesan | Tembl 3ansiTuii / Conepxxanue

6 Cemecmp

3-4 IIpoxoxaeHne raMmMa-KBaHTOB Yepe3 BellecTBO.
[TpoxoxieHre raMMa-KBaHTOB Y€pe3 BELIECTBO.

5-6 50ueHka cpeHeil JHePruy MIOOHOB KOCMHYECKOI0 U3JIyYeHUs] HA TOBEPXHOCTH
3emJun.
OneHka cpeiHel SHEPTUd MIOOHOB KOCMUYECKOT0 M3JIYYeHHs Ha MOBEPXHOCTH 3E€MJIH.

7-8 HccnenoBanne akTHBAIIMM MHOTOKOMIIOHEHTHBIX 00PAa31I0B.
I/ICCHCHOBaHI/Ie AKTUBAIIU1 MHOI'OKOMIIOHCHTHBIX 06pa3u0B.

9-10 DHePreTHYECKHi CIIeKTP M MPOCTPAHCTBEHHOE pacnpe/iesieHue 3aMe/IJIsTIO X Csl
TEIJIOBbIX HEHTPOHOB.

DHEPreTUYECKHid CIICKTP U MPOCTPAHCTBEHHOE PaCIIPEICIICHUE 3aME UISIONIUXCS TETIIOBBIX
HEHUTPOHOB.

11-12 | YcraHOBKH AJ1sl H3MepeHusi f — AKTHBHOCTH.
YcTaHOBKH /17151 U3MEpEHHUs 3 — aKTUBHOCTH.

TEMBI CEMHUHAPOB
Henean | Tembl 3ansTuii / Conepxxanue
6 Cemecmp
1-2 OcHoBHbIE KOHIENUNH (U3NKH IJIeMEHTAPHBIX YACTHL, Ha3eMHble YCKOPUTEIH U

KOCMMY€CCKHUE JIY1H.
OcHoBHBIE KOHICIIIHUH (bI/ISI/IKI/I SJICMCHTAPHBIX YaCTHILl, HA3CMHBIC YCKOPUTCIIU U
KOCMHUYCCKHC JIydH.

3-4 B3anmopeiicTBue 3aps:KeHHOT0 M3JIyYeHHS € BellleCTBOM.
B3aumoencTBue 3apsskeHHOTO M3IIYYEHHS C BELIECTBOM.
5-6 B3anMmopeiicTBMe raMMa KBaHTA ¢ BellIeCTBOM U MeTO/bl PerHCTPAIlMH 3JIeMeHTAPHbIX

HacTHUIl A AAEP.
B3aI/IMOI[eI\/JICTBI/IC raMmMa KBaHTa C BEIICCTBOM U METO/bI pECTUCTPALIUN 3JIEMCHTAPHBIX
YaCTHUILl U AOCP.

7-8 OcHOBHbIE XapaKTEPUCTUKH s1/Iep U s1AePHBIX CHJI.
OCHOBHBIE XapaKTEPUCTUKHU SJIEP U SAEPHBIX CHIL

9-10 Mopaenu siiep.
Mogenu snep.

11-12 | PaaMoaKTUBHOCTD.
PannoakTHBHOCTE.

13-14 | SinepHble peaknuHu.
SlnepHble peakiyH.

15-16 | SinepHasi JHepreTHKa
SAnepHas SHepreTrka

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

B xone npoBeneHus KU UCIONb3YyeTCd MyJIbTUMeIuitHOe o0opynoBanue. JlabopaTopHbie
paboThI MPOBOAATCS B CIIEUATU3UPOBAHHOM MOMEIIEHHH Ha CIIEUATN3UPOBAHHOM 000PY/10BaHHH.

7. ®OHJI OHEHOYHbBIX CPEJACTB




@DOHJ OLIEHOYHBIX CPEACTB MO AUCLUUILUIMHE 00ECIIeUNBAaET MPOBEPKY OCBOEHUS IJIAHUPYEMBIX
pe3yabTaToB O00y4deHHs (KOMIIETEHIMA W MX HWHIAMKATOPOB) MOCPEACTBOM MEPOIPHUATUN TEKYIIETO,
PYOEKHOTO ¥ IPOMEKYTOYHOT'O KOHTPOJIS IO JTUCLUTUINHE.

Ces3p Mexay (opMHUpPYEeMBIMH KOMIIETCHIMSAMH H (OpMaMH KOHTPOJII HMX OCBOCHHS
IpeCTaBJIeHa B CleAyIOIeH Tabnuie:

Komnerenuus Nuaukaropbl 0CBOEHUS ATTecTaMOHHOE MepPOoNPUsITHE
(KII 1)

OIlK-1 3-OI1K-1 3, K1-8, K1-15
Y-OIIK-1 3, KU-8, KI1-15
B-OI1K-1 3, K1-8, K1-15

OIIK-2 3-OI1K-2 3, KU-8, KI1-15
Y-OIIK-2 3, KU-8, KI1-15
B-OIIK-2 3, K1-8, KH1-15

VKE-1 3-YKE-1 3, KU-8, KI1-15
Y-VKE-1 3, K-8, K1-15
B-YKE-1 3, KU-8, KI1-15

HIkaabl OeHKU 00pa30BaTeIbHBIX JOCTHKEHH I

[Ilkana KaXA0ro KOHTPOJBHOTO MEPOIPHUATHS JEXHUT B npeaenax oT 0 10 yCTaHOBJICHHOTO
MaKCHUMAaJIbHOI'0 0ajija BKIIIOYHMTEILHO. MIToronas arrecramus 1o JUCIUINIMHE oneHuBaercs mo 100-
0aJUIbHOM IIKaJe W MpeACTaBIsAeT co00il CyMMy 0aiioB, 3apadOTaHHBIX CTYJCHTOM IPU BBIIIOJHEHUU
3aJlaHui B paMKaxX TEKYIIEro U MpoOMeKyTOYHOTO KOHTPOJIS.

HTorosas o1ieHKa BBICTABIISIETCS B COOTBETCTBUH CO CJ'ICIIYIOH_Ieﬁ IIKAJIOMN:

Cymma OamnoB | Onenka mo 4-ex Ouenka TpeGoBaHMsI K YPOBHIO OCBOCHHIO
OaJUIbHOM IIKaJIe ECTS y4eOHOM JTUCIUIIMHBI

O1eHKa «OTIIMYHO» BBICTABIISETCS CTYJICHTY,
€CITH OH TITyOOKO U TMIPOYHO YCBOMII
MPOTPaMMHBIN MaTepuall, HCUEPITBIBAOIIE,
HOCJIE/I0BATENIbHO, YeTKO U JIOTHYECKU
CTPOMHO €ro u3jaraer, yMeeT TECHO
YBSI3BIBATH TEOPHIO C IPAKTHKOM,
UCTIOJIb3YET B OTBETE MaTepua
MOHOTpaUIeCKOH JIUTEPATYPHI.

90-100 5 — «omauuno» A

85-89 B O11eHKa «XOPOIII0» BBICTABIISIETCS CTYICHTY,

75-84 C €CJIM OH TBEPJO 3HAET MaTepHall, TpaMOTHO U

4 — «xopoutoy 10 CYLIECTBY M3JIaraeT e€ro, He JA0IycKas
70-74 CYIIECTBEHHBIX HETOUYHOCTEH B OTBETE HA
BOITPOC.

65-69 OLEHKa «yIOBJIETBOPUTEILHO

BBICTABJISACTCA CTyHeHTy, €CJIN OH UMECCT
3HAHUA TOJIBKO OCHOBHOI'O MaTepI/Iana, HO HC
3 — yCBOI/IH €ro ,Z[eTaJ'Ieﬁ, I[OHyCKaCT HCTOYHOCTHU,
60-64 «Y008IEMBOPUMENLHOY E HEZOCTAaTOYHO IPAaBUIIbHBIE (POPMYIIUPOBKH,
HapyH.[eHI/ISI JIOTHYCCKOU
IIOCJICA0OBATCIILHOCTU B U3JIOKCHUHN
MPOTPaMMHOTO MaTepraa.

9_ OreHKa «HEY/IOBICTBOPUTEIBHO»
Hwuxe 60 F BBICTABJISIETCS CTYJICHTY, KOTOPBII HE 3HACT
«HEYO08T1eMEOPUMETLHOY y
3HAYMTEIbHOMN YaCTH MPOrPAMMHOIO




MaTepHana, JOIMyCKaeT CyIIeCTBEHHbIE
ommOku. Kak mpaBuio, ommenka
«HEYJOBJIETBOPUTEIHHO» CTABUTCS
CTYZAEHTaM, KOTOpbIe HE MOTYT IIPOJOJIKHUTD
oOydenue 0e3 JOTOHUTENHHBIX 3aHATHIA O
COOTBETCTBYIOIIECH AUCIUILIHHE.

8.  YYEBHO-METOJIWYECKOE U TH®OPMAIIMOHHOE OBECIIEYUEHUE
YYEBHOM JUCHUILINHBI

OCHOBHAA JIMTEPATYPA:

1. D1 b 18 KBanToBas MexaHuka : yueoHoe rmocodue, baiikos 10. A., Ky3nernos B. M., Mockaa:
Jlaboparopust 3HaHwmiA, 2020

2. DU U 83 KpanroBas ¢usnka. OCHOBHBIC 3aKOHEHI : yueOHOe mocodue, Mpomos U. E., Mocksa:
Jlaboparopust 3HaHwMiA, 2021

3. OU A 50 PapmoaktuBHOCTG : yueOHOe nocobue, Kanmeikos C. H., Anues P. A., Canxr-IlerepOypr:
Jlans, 2022

JOITOJIHUTEJIBHAS JIMTEPATYPA:

1. 539.1 K60 Nonuzupyroias paguaius: Bo3AecTBUE, PUCKH, OOIIECTBEHHOE BOCIIPUATHE : ,
Konmoockuit A.b., Mocksa: MU®U, 2008

2.539.1 O-52 Jlentons! u kBapk# : , Oxyns JI.b., Mocksa: JIKU, 2008
3. 53 C34 O6mwmii kypc pusuku T.5 AtomHas u saepHas pusuka, CuByxus /.B., : ®uzmaraut, 2020

4. 539.1 T58 Coopuuk 3ana4 o siaepHout pusuke : , Tonopkora 3.11., bopor B.B., Ponnonos B.Y .,
MockBa: MU®U, 2005

5.539.1 C23 Coopuuk nmabopaTopHbIX padoT 1o saepHoit Gusuke Y.1 Heiirponnas dusuka, , :
MU®U, 2008

6. 539.1 C23 CoopHuk n1abopaTOpHBIX padoT 1o siaepHo pusuke U.2 SAnepurie peakiuu, , Mocksa:
HUAY MUOU, 2010

7.539.1 C23 CoopHuk 1ab0paTOpHBIX padoT 1o siaepHon pusuke U.3 DieMeHTapHbIe YaCcTHUIIHL:
CBOMCTBaA U B3auMojercTBus, , Mocksa: HUAY MU®DU, 2013

8. 539.1 M92 DkcnepumenTanbHas saepHas ¢puzuka T. 1 @dusuka aromuoro sapa, Myxun K.H., :
Jlanb, 2008

9. 539.1 M92 DkcnepumenTanbHas siaepHas ¢pusuka T. 2 Ousuka sepHbix peakuuit, Myxun K.H., :
Jlans, 2008

[MTPOT'PAMMHOE OBECITEYEHHUE:




CrenanbHOe MporpaMMHoe obecriedeHue He TpedyeTcs
LMS U UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJIbLHO-TEXHWYECKOE OBECIEYEHME YYEBHOW
TACIATITAHBI

CnenuaipHOE MaTepHAIbHO-TEXHIMUECKOE 0OecIeueHre He TpedyeTcs

10. YYEBHO-METOJUYECKHUE PEKOMEHJAIIMU JUIA CTYAEHTOB

+ Ilepen HauanoMm 3aHATUI BHUMATEIbHO O3HAKOMUTBCS C y4EOHBIM IUIAHOM IPOBEICHHUS
JIEKIUI U CIIMCKOM PEKOMEHJA0BAHHOM JINTEPATYPHI.

* Ilepen mnocemeHneM O4YE€pEeNHOM JIEKIMUU OCBEKUTH B IAaMATH OCHOBHBIE KOHLENIUU
IpoHEHHOr0 paHee MaTepuaia. [1oAroroBuTh npyu HEOOXOIUMOCTH BOIPOCHI IIPETIOAABATEIIIO.

* Ha nekumum OCHOBHOE BHHMAaHHE CIENyeT YACIATh HE (GOpMyliaM W MaTeMaTUYeCKUM
BBIKJIa/IKaM, & COJEP/KaHUIO N3Y4aeMbIX BOIIPOCOB, OIIPEAEICHUAM U TIOCTaHOBKAaM 3ajad.

* B mnpouecce u3yueHMsI JIEKLMOHHOIO Kypca HEOOXOIMMO IO BO3MOXKHOCTH 4YacTo
BO3BpAIIAThCA K OCHOBHBIM IIOHATHUSM U METOJIaM PELICHMs 3a/1a4.

* JKenaTtenbHO HCIONB30BaTh KOHCIEKTHI JIEKLIUH, B KOTOPBIX HCIOJIB3YETCSl INPUHATAs
IIPEIOoIaBaTeNIeM CUCTEMA 0003HAUCHUH.

* Jlna Oonee mnoAapoOHOro W3y4eHHs Kypca ClIeAyeT paboTaTb C PEKOMEHIOBaHHBIMU
JUTEpPaTypHbIMU UCTOYHUKAMHU U BHOBb IOSBIIIOIIMMUCS UCTOYHUKAMMU.

11. YYEBHO-METOJNYECKHWE PEKOMEHJIAIIVUM JIJISI TPENIOJABATEJIEN

1.Ilepen HauanoM 3aHATHI BHUMATEIHbHO O3HAKOMHTHCS C Y4YEOHBIM IIJIAHOM MPOBEICHUS
JIEKIUI ¥ CIIUCKOM PEKOMEH0OBAHHOU JIUTEPATYPHI.

2. Ilepen mnocenieHMEM OYEPEIHOM JIEKIUMU OCBEKUTh B MMAaMATH OCHOBHBIE KOHLEMIIMH
MPOMIEHHOr0 paHee MaTepHuaa.

3.Ha nexknuu OCHOBHOE BHHUMaHHUE CleIyeT YIensaTh He ¢GopMylaM M MaTeMaTHYeCKUM
BBIKJIAJIKaM, a COJICPYKAHUIO U3y4aeMbIX BOIIPOCOB, OMPEIEICHUSIM U TIOCTAaHOBKAaM 3aj1ad.

4B mporecce U3y4YeHHUs JIEKIIMOHHOTO Kypca HEOOXOJAMMO 10 BO3MOXKHOCTH YacTo
BOBBp&IHaTI)CH K OCHOBHBIM IIOHATUSAM U ME€TOdaM peHIeHI/ISI 3a1a4.

5. JKenarenbHO HCIONB30BAaTh CHCTEMY OOO3HAYEHWMH, COBIAIAIONIIOI0 C HMCIOJb3yeMOW B
PEKOMEH/IOBAaHHBIX Y4YEOHBIX TOCOOHSIX.

6. Jlns Oomee moapoOHOrO H3ydeHHUS Kypca cileayeT paboTaTh € PEKOMEHJIOBAaHHBIMU
JIUTEpaTypHbIMU UCTOYHUKAMHU U BHOBb MOSIBIISIOIIMMUCS UCTOUHUKAMHU.

ABTOP(BI):



MaiiopoB Annpeii ['eoprueBud, K.¢.-M.H., JOIICHT



