MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit denepannn
®enepalibHOE TOCYIAapCTBEHHOE aBTOHOMHOE 00Pa30BaTeIbHOE YUPEKICHUE
BBICITIIETO 00pa3oBaHUs
«HauunoHaIbHBIN UCCIEN0BATENBCKUN sAepHBI YHUBEpcUTeT «MUDI»

VMHCTUTYT OBILEN [TPO®ECCUOHAJILHOM IO OTOBKU

KA®EJIPA OBIIEN ®U3NKNA

OIOBPEHO YMC UADUT
[Iporoxon Ne 01/08/24-573.1

ot 30.08.2024 .

PABOYASI TIPOT'PAMMA YYEBHOM JUCHUIIINHBI

OBILIA ST ®U3UKA (MOJIEKYJIIPHAS ®U3UKA 1 OCHOBBI CTATUCTUYECKOM

TEPMOJANHAMUMKN)
Hanpasienue moaroToBku [1] 14.05.02 ATOMHBIE CTaHIIMU: IPOCKTUPOBAHHUE,
(criennaabHOCTD) AKCIUTyaTalusl 1 UHKUHUPUHT
[2] 14.05.04 DnexkTpoHUKa U aBTOMAaTHKa (PU3NIECKUX
YCTaHOBOK
[3] 14.05.01 SAnepHble peakTOpbl U MaTEPHAIIBI
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AHHOTAIUA

Pabouas yuyeOnas mporpamma no gucuuruinae "OOmas ¢usuka (MonekynspHas (u3MKa U
OCHOBBI CTAaTHCTUYECKOH TEPMOAMHAMHKH)" COCTAaBJICHa B COOTBETCTBHHM C TOCYIapCTBEHHBIMHU
TpeOOBaHUSAMU K MHHHMYMY COJEP)KaHUS M YPOBHIO IOATOTOBKM BBIMTYCKHHUKOB IO JAaHHOMY
HaNpaBiICHUIO. J{MCIMITIIMHA BXOAWT B E€CTECTBEHHOHAYYHBIM MOIYIb M (POPMHUPYET y CTyIEHTOB
KOMITETCHIIIH, OCBOCHHE KOTOPBIX TPeOyeT COBPEMEHHOTO €CTECTBEHHOHAYYHOTO MHPOBO33PEHUS U
HAYYHOTO MBIIIUICHUS.

B pamkax maHHOH AWMCIMIUIMHBI CTYAEHTHI 3HAKOMSTCS C OCHOBAaMH MOJICKYJISPHOH (H3HKH,
KJIACCHUYECKOH TEpPMOIMHAMUKMA M JJIEMEHHTAMH CTAaTHCTHUYECKOH MEXaHUKH M HPUOOPETAIoT
HABBIKM/YMEHHUSI TPUMEHEHHsS 3aKOHOB TEPMOJUHAMUKH JUIS PEIICHHs HCCIEI0BATENbCKUX |
WH)KEHEPHBIX 3a/1a4.

1. EJIN U 3AJAYA OCBOEHUA YYEFHOU JUCIHUATIIMHBI

3anauu JUCIUIUINHBIL:

* V3yyeHue CTyJE€HTaMU OCHOBHBIX MOHSTHH, ompeAerseHUH M 3aKOHOB MexaHUKH (pa3nen
MEXaHUYECKUe KoJIeOaHus ), MOJIEKYISIpHON (DM3HUKU U CTaTUCTUYECKOIN TePMOANHAMUKY;

+ @OpMUPOBaHUE y CTYAEHTa CIHOCOOHOCTH IMPUMEHSTh 3HAHMS, MOJIydaeMble MIPU H3yYEHUU
Kypca, K pellieHHIO IPaKTHUECKH (PU3NUECKUX 3ajay;

* [lomyueHne OCHOB TNPO(ECCHOHATBHBIX HABBIKOB IPOBEICHHS HECIIOXKHBIX (PH3NUECKUX
AKCIIEPUMEHTOB B y4eOHBIX (PU3HMUECKUX J1a00OpaTOpUsX;

* O0y4eHue CTyIEHTOB CaMOCTOSITEIILHON paboTe ¢ yueOHOM IUTepaTypoi;

* BBIPAabOTaTh y CTYAEHTOB JHAJICKTHKO-MATEPHAIMCTUYECKOE [MOHUMAHHE MPUPOIHI,
c(OopMHPOBATH HAYYHBIH METO/ MBILIUIEHUS, BOCIIUTATh HUHKEHEPHYIO HHTYULHIO,

* OCBETHTb MUPOBO33PEHUYECKHE U METOJI0JIOrMUECKUe MPoOIeMbl (PU3UKH, OTPA3UTh OCHOBHBIE
4epThl COBPEMEHHON €CTECTBEHHO - HAyYHOI KapTHUHBI MHpa,

* II0Ka3aTh BAXHYIO pOJIb COBPEMEHHOH (HM3UKM B pelIeHHH TII0OANbHBIX MpobiIeM
YeJI0BEYEeCTBA (IHEPreTUYECKOM, SKOIOTUYECKOH U Jp.);

* MOATOTOBHUTH CTYIEHTOB K N3YUYEHHUIO TEOPETHUECKUX U CIICIHATBHBIX KYPCOB (DH3UKH.

2. MECTO YYEFHOW JUCIHUILJIMHGBI B CTPYKTYPE OOII BO

Jlannast yueOHasi AMCUMILIIMHA BXOAUT B 00pa30BaTeNbHbIN €CTeCTBEHHOHAYYHbIN MOYIIb

3. O®OPMUPYEMBIE KOMIIETEHIIUA U IVTAHUPYEMBIE PE3YJIbTATBI
OBYYEHUA

YHuBepcaibHble U(UIH) 001enpodeccuoHaIbHble KOMIETSHIIUH:

Kox u HaumMeHOBaHMeE Koa u HauMeHOBaHHE HHANKATOPA TOCTHKEHU S
KOMIIETEeHI[HHU KOMIIEeTEeHINH

YK-111, 2, 3] — Cnocoben 3-YK-111, 2, 3] — 3Harh: METOABI CHCTEMHOT'O H
OCYIIECTBIATh KPUTHUECKUN aHAIIN3 KPUTHYECKOTO aHAJIN3a; METOJAUKH pa3pabOTKU CTPATErvu
MPOOJIEMHBIX CUTYalluii HA OCHOBE JEeNCTBU J1J1s BBISBIIEHUS U pELIeHUs] TPOOJIEMHON CUTYalluu
CHCTEMHOTI'0 TI0/1X0/1a, BeipabatbiBath | Y-YK-1[1, 2, 3] — YMeTh: IPUMEHSATh METO/IbI CHCTEMHOTO




CTpaTEeruto ACUCTBUI

MOJX0/1a ¥ KPUTUYECKOTO aHaJIN3a MPOOJIEMHBIX CUTYyallUH;
pa3pabaThIBaTh CTPATETHIO ICHCTBHIA, IPUHUMATh
KOHKPETHBIE PELICHUS IS €€ pealln3alyy

B-YK-1[1, 2, 3] — Biagers: METOAOJIOTUEH CHCTEMHOTO
KPUTUYECKOI'O aHAJIM3a MPOOJIEMHBIX CUTYALM; METOJUKAMU
MOCTAaHOBKH II€JIU, ONPEETICHUS CIOCOOOB €€ TOCTHKECHHUS,
pa3pabOTKH CTpaTeTruid eHCTBUMA

VYKE-1[1, 2, 3] — Criocoben
UCIIOJIB30BaTh 3HAHUS
€CTECTBEHHOHAYYHBIX AMCIHILIMH,
MPUMEHSATH METO/IbI
MaTEMaTHYECKOI0 aHAJIN3a U
MOJIETUPOBAHMSI, TEOPETUIECKOTO
OKCIIEPUMEHTAILHOIO MCCIIEI0BAHMUS
B [IOCTaBJICHHBIX 3a1a4ax

3-YKE-1 [1, 2, 3] — 3HaTh: OCHOBHBIE 3aKOHBI
CCTECTBCHHOHAYYHBIX JUCIUILIHH, METOIbI
MaTeMaTHYECKOT0 aHAJIN3a U MOACITHUPOBAHHUS,
TEOPETUYECCKOTO M SKCIIEPUMEHTAIBHOTO HCCIICIOBAHMUS
V-VYKE-1[1, 2, 3] — yMeTb: HCHOIB30BATH MATEMATHUYCCKHUE
METO/Ibl B TEXHUYCCKHUX MPUIIOKEHUSIX, PACCUUTHIBATh
OCHOBHBIC YHCIIOBBIE XapaKTEPUCTUKHU CITyYaHBIX BEIUYHH,
peliaTh OCHOBHBIC 33/1a4l MAaTEMAaTHYECKON CTATUCTUKH;
pelaTh TUIIOBBIC PACYCTHBIC 33]1aun

B-YKE-1[1, 2, 3] — BnageTh: MeTOJaMH MaTEMaTHYECKOTO
aHaJIM3a ¥ MOJICTIMPOBAHUS; METO/IaMU PEIICHUS 3a/1a4
aHaJIu3a ¥ pacueTa XapaKTePUCTHK (PU3HUCCKUX CHCTEM,
OCHOBHBIMH IIPHEMaMHU 00paOOTKH IKCIIEPUMEHTAIBHBIX
JAHHBIX, METOJIaMHU PabOThI ¢ IPUKJIATHBIMHA IPOTPAMMHBIMU
POJAYKTaMH

4. BOCIIMTATEJIbHBINA IOTEHITAAJ JUCITATLIAHBI

HanpagJieHusi/ueju BOCIUTAHUS

3anauu BocnuTaHus (Koa)

HHTCJ’IJ’ICKTy&J’IBHOG BOCIIMTAHUC

Coznanue ycinoBuid, 00eCeunBaroIINX,
(dbopMupOBaHUE KYJIbTYpbl YMCTBEHHOTro Tpyaa (B11)

[Tpodeccuonanshoe u TpyaoBoe Bocnutanue —Co3laHue ycioBU, 00eCreUnBarOINX,

¢dbopMupoBaHue TITyOOKOTO MOHUMAaHUS COLIUAIbHON
poiu mpodeccuu, MO3UTUBHON U aKTUBHOW YCTaHOBKU
Ha [IEeHHOCTH U30paHHOW CHEeINaIbHOCTH,
OTBETCTBEHHOT'O OTHOIIEHUS K MPO(ecCHOHANIbHOM
JesiTeNIbHOCTH, TpyAy (B14)

5. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUIIJINHBI

Pa3nensl yueOHON AMCHUIUIMHBI, X 00BEM, CPOKH U3yYeHHS U (POPMBI KOHTPOJIS:
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2 Cemecmp
1 | MexaHuka. 1-7 14/28/0 K.p-8 20 KHU-8 3-VK-1,
MexaHuueckue (15) V-VK-1,
KoJIeOaHUs B-YK-1,
3-YKE-1,
Y-VKE-1,
B-VKE-1
2 | Monekynspuas ¢usuka | 8-15 | 16/32/0 13-15 20 KH-15 | 3-VK-1,
51 OCHOBBI (1),x.p- V-VK-1,
CTaTHCTHYECKOM 14 (15) B-VK-1,
TEPMOJIUHAMUKHI 3-YKE-1,
Y-VKE-1,
B-VKE-1
3 OUNPaKTUKYM « | 1-15 | 0/0/30 KH-8 10 KHN-15 | 3-VK-1,
MexaHuveckue (100) V-VK-1,
KOJIEOAHHS», B-YK-1,
«MonekynspHas 3-YKE-1,
¢u3MKa W  OCHOBBI V-VKE-1,
CTaTUCTUYECKOU B-VKE-1
TEPMOJIMHAMHUKHY.
HUmoeo 3a 2 Cemecmp 30/60/30 50
KoHTpoabHbIe 50 C 3-VK-1,
MeponpuaTus 3a 2 V-VK-1,
Cemectp B-VK-1,
3-YKE-1,
VY-VKE-1,
B-VKE-1

* COKpAIICHHOC HAUMCHOBAaHHUC (I)OpMLI KOHTPOJIA

*

* CyMMa MAaKCHMAJIbHBIX OamioB JOJIKHa OBITh paBHa 100 3a CCMECTP, BKIIHOYAA 3a4YCT U

(unn) sK3aMeH

COKpaIJ_ICHI/IC HaUMEHOBaHUM (I)OpM TCKYIICTO KOHTPOJIA U aTTCCTAllUN pa3aCJIOB:

0O6o3na4venue | Ilo1HOe HAUMEHOBaHME
13 JomarmHee 3amanue
KN KoHTpoJsb 1o uroram
K.p KonTponbHas pabota
C) DK3aMeH
KAJIEHJIAPHBIN IVIAH
Henean | Tembl 3ansatuii / Coaep:xanue \ Jlek., \ IIp./cem., \ JIab., \




qac. yac. Jac.
2 Cemecmp 30 60 30

1-7 Mexanuka. Mexannueckue KojaeOaHus 14 28 0

1 Koueboanus Bcero aynutopHsIx 4acoB

OOmue cBenenus o konebanusx. Maisle koneOaHus. 2 | 4 [0
KommiekcHbie uncna. JInnelinsie auddepeHnnanbHbie Ownutaiin
ypaBHEHHS BTOPOTO MOPSI/IKA C TIOCTOSHHBIMU 0 0 0
kod(urmeHTamu.
CBoOoHbIe KoebaHus cucTeMbl 6e3 TpeHus. | apMoHnYecKue
KosiebaHus. AMIIIMTY/1a, 4acToTa U ¢a3a KojaeOaHus. DHeprus
rapMOHUYECKOTO KojeOaHus. MareMaTHuecKuil 1 (pu3ndecKuii
MasiTHUKH.

2 Caoxenue koJjie0aHNH 0OTHOTO HANIpaBJieHus. 3aTyxawmue | Bcero ayImTopHBIX 4acoB
KoJie0aHus 2 [ 4 [0
Cnoxxenue xosiebanuii 0AHOTO HampasiieHus. BekropHas Owunaitn
nuarpamma. buenus. CroxeHre B3aMMHO NEPIEHAUKYISIPHBIX | 0 0
KoJe0aHuH.
3aryxatomue konebanus. Kosdduunent 3atyxanus.

Jlorapudmuueckuii JeKpeMeHT 3aTyxaHus. JJoOpOTHOCTh
Kosie0aTenbHON CUCTEMbI. ANIEPUOINYECKOE JIBUKEHUE.
ABTOKOJIC0AHMSI.

3 Boiny:kaeHHble KoJTe0aHUs Bcero ayauTopHbIX 4acoB
Boeinyxnennsie kosiebanus. Pesonanc. PezonancHele kpusble. | 2 ‘ 4 ‘ 0
[TapameTpuyeckuii pe3oHaHc. Omnunaitn

0 [0 [0

4 ATOMHO-MO0JIEKYJISIPHOE CTPOeHHE BellecTBa. JJIeMeHThI Bcero ayuTopHbIX 4acoB
TEOPHH BEPOATHOCTH 2 [ 4 I
ATOMHO-MOJIEKYJIIPHOE CTPOEHUE BellecTBa. Macchl U Omnunaiin
pa3mepsl MoJiekys1. OLeHKa Ynciia MoJIeKys B eAMHULE o0beMa | 0 0
¥ MEKMOJICKYJISIPHBIX PACCTOSHHA. DHEPTHsI B3aUMOICHCTBHS
MOJIEKYJI KaK ()YHKILIUSI PACCTOSHUS MEX1Y HUMHU.
Makpockonnueckas cucteMa. [logcucrema. Jlunamudeckuil
MOJIXO/ K OMMMCAHUIO MAKPOCKOITMUECKOW CUCTEMBI.
MuxkpococTosHuE (Ha TpUMepe 0JTHOATOMHOTO ra3a).
Makpockonuyeckre napaMeTphl: YUCIIO YaCTHIL, 00bEM,
BHYTPEHHSS YHEPT U
XaOTUYHOCTb JABMKEHUS MOJIEKYJ M (PIIyKTyaluu
MaKPOCKOITMYECKUX TapaMeTPOB MOJICHCTEMBI.
Cratuctuueckuit ancam6ib. OnpeesieHre BEpOsSTHOCTH C
MTOMOLUIBIO CTATUCTUYECKOTO aHcaMOuist. DyHKIHS
pacnpezenenus. CBONCTBA BEPOSTHOCTHU. Y CIIOBHUE
HOPMHPOBKH. TEOpEeMBI CIIOKESHUS U YMHOKECHUS
BEPOSITHOCTEH. BpIunciieHne CpeJHUX M UX CBOMCTBA.

5-6 Crarucruyeckast pusuka u peHoMeHo0ru4ecKast Bcero ayuTopHbIX 4acoB

TEePMOAUHAMMKA

TepMO)II/IHaMI/I'—IeCKI/Ie BCJIMYMHBI KaK CPCAHHUEC 3HAUCHUA
MaKpOCKOIMMYECKHUX MapaMeTpoB. MakpoCcKonuueckoe
coctosinue. PaBHoBecHOe cocTosiHue. Bpems penakcanuu.
KBasucrarnueckuii mporecc.

Brruncnenune TEPMOAUHAMHUYCCKUX BCJINYHH C TIOMOLIBIO
GbyHKIIUHM pacnpenenenus. Yucno yapoB MOJIEKYJ raza o
CTeHKY cocyza. /laBieHue naeajbHOT0 ra3a Ha CTEHKY.

4 |8 [0
Onian
0 0 0




Buytpennss sHeprus raza. Pabota. KonmnuecTBo TEmoThI.
[TepBoe HavyaJI0 TEPMOJUHAMUKH.

DKcIepUMEHTAIIbHOE YPABHEHUE COCTOSTHUS UJ€aIbHOIO Ta3a.
[TocTostnuas bonpimana. Cpensis SHEPrus NOCTYNaTEILHOTO
IBIOKEHUS MosieKyll. TemnepaTtypa u ee (pu3MYECKHi CMBICI.
Yucno creneHei cB00O01bI MHOTOATOMHOM MOJIEKYJIBI.
OHeprust MHOr0aTOMHOM MOJIEKYJIbl B TAPMOHUYECKOM
npubmpkennu. Kinaccuueckuii 3aKk0H paBHOPACIPEIEIeHHS
SHEPI'UH IO CTENEHsM cBOOOAbI. TemnoeMKoCTh naeaIbHOro
rasa 1nmpu rnmoCToOIHHOM 00beMe U IIpH NIOCTOAHHOM IOAaBJICHUU.
VYpaBHeHHe aauadaThl HACAIBHOIO Ia3a.

7 IHosmTponnueckne npoueccol. Ban-gep-paanbcoBekuii raz | Beero ayimTopHBIX 4acoB
YpaBHEHHE MMOIUTPOIIBI HIeaTLHOTO Ta3a. Pabora, 2 | 4 | 0
COBepIIaeMas UACAIbHBIM ra30M IPU pa3IMuHbIX Iporeccax. | Owaiin
Ban-nep-BaanbcoBckuii ra3. BHyTpeHHss sHeprus. YpaBHeHue | Q 0 0
COCTOSIHUSI.

8-15 MouaekyasipHasi pu3uKa 1 OCHOBBI CTATHCTHYECKOI 16 32 0
TePMOIMHAMHMKH

8 Pacnpenesenne MakcgeJiia Bcero ayutopHbIX 4acoB
@yHKIUA pacupeneseHus JUIsl COCTABIIOIINX CKOPOCTH U 2 ‘ 4 ‘ 0
MOJTyJIsl CKOpOCTH MoJieKysl. Cpeassis apudmerndeckas, Omnnaiin
CpelHss KBaJpaTUyHas U HauOoJiee BEpOsATHASI CKOPOCTH 0 0 0
MouteKyil. Oneitel Jlammepra u lltepHa.

9 Pacnpenesnenue boarbumana Bcero ayuTopHbIX 4acoB
Pacnipenenenue Monekys B oJie CUJ TSKECTH. 2 | 4 | 0
Bapomerpuueckas gpopmyna. Pacnpenenenue bonbiimana B Omnutaiin
Cllydae JUCKPETHOTO SJHEPIeTUUYECKOTO CIIEKTpa. OTBITHI 0 0 0
IIeppena. Pacnpenenenne Makcpeia-bonbsiimana.

10 JHTPONHSA M BTOPOE HAYAJI0 TEPMOAMHAMHUKH Bcero aynutopHbIX yacoB
Makpo- 1 mukpococTosHus. CTaTHCTHYECKUH BeEC. 2 | 4 [0
BeposTHOCTHas MHTEpIIpeTalys CTATUCTUYECKOTO BEca. Ownnaiin
DHTpOIUs U €€ OCHOBHbIE CBOMCTBA. BTopoe Havyano 0 0 0
TepMoauHaMUKU. CTaTUCTUYECKAsI HHTEPIIPETALINS BTOPOTO
Hayaja TepMoanHaMuki. [Iprpona HeoOpaTUMBIX MTPOLIECCOB.

Teopema Hepncra.

11 JHTpONHUA uaeaabHoro raza. Koaxgppunuenr nosesnoro Bcero ay1uTopHbIX 4acoB
AeHCTBUSA TEIVIOBOH MAIIMHBI 2 | 4 [0
CBs13b MEXly IPUPALLEHUEM SHTPOIUU U MOTy4aeMOM Omnnaiin
cucteMoii rerotoil. HepasenctBo Knaysuyca. 0 0 0
OHTpONUs UACAITBHOTO rasa.

Koaddunment nonesnoro aeiicteus (KI1) Temmosoi
MamuHbl. opmynuposku Kiayznyca n KenpBuHa BTOporo
Havana tepmoanHaMuku. [ukn Kapno. KI1/] nuxna Kapno.
Teopema Kapho.
12 Kpucrannudeckoe cocrosinne Bemectna. 2Kuakoe Bcero aynutopHsIx 4acoB

COCTOSIHME BellecTBa
Kpucrannmueckas pemerka. ®u3znyueckue TUTIBI
KPUCTAJUIMYECKUX PEHIETOK. TermIoeMKOCTh KPUCTAIIOB.
3akoH /[roionra u I1Tu.

KBazukpucramimieckasi CTpyKTypa KUJIKOCTEH.
[ToBepxHOCcTHOE HaTsKeHUE. CBOOOIHAS DHEPTHSL.

2 | 4 [0
Oniain
0 0 0




Kanunnapuoe nasnenue. SIBieHus: Ha TPaHULIE KUAKOCTH U
TtBepaoro Tena. CmaunBanne. KanwuispHbie SBICHUS.

13 @da30Bble pABHOBECHS U NPeBpPaLeHUsI Bcero ayauTopHbIX 4acoB
PaBHoBecue ¢a3. Ucnapenue u konaeHcanus. [InaBnenue u 2 | 4 | 0
Kpuctayuzanus. [IpupaiieHie SHTPONUY IPU UCTIAPEHUH U Omnuaitn
IJIaBJieHUd. PaBHOBECHE KUAKOCTU U HACBIIIIEHHOTO Tapa. 0 0 0
Kputnueckoe cocrosinue. IlepechiieHHbIN ap U neperperas
KHUAKOCTb. AMOp(HBIe Tena.

VYpasuenue Kimaiinepona-Knaysuyca. TpoiiHas Touka.
Jlnarpamma cOCTOSIHUS.

14 SIBJjieHus mepeHoca Bcero aynutopHbIx yacoB
DOMITMPUYECKHE 3aKOHBI BI3KOCTH, TEIJIONPOBOJHOCTH U 2 | 4 [0
maddyzun. Omnunaiin
Cpennsisa qimHa cBoOOHOTO Tpodera MosieKkyIr. D¢ dekTuBHoe | O 0 0
CeUCHHE B3aUMOJICHCTBHSI MOJICKYJI.

15 SIBJieHus nepeHoca Bcero aynutopHbIX 4yacoB
I'a3oxkuHETHYECKUI BBIBOJ YPaBHEHUH BA3KOCTH, 2 ‘ 4 ‘ 0
TEIUIONPOBOAHOCTHU U MU dy3un AJis Ta30B. Omnunaiin
Tpenue 1 TeIIonpoOBOJHOCTD B YIbTPAPa3PEKECHHBIX ra3ax. 0 0 0

1-15 PU3NpaKTHKYM « MexaHHYecKHe KoJeGaHus», 0 0 30
«MouJiekyasipHasi (U3MKA U OCHOBBI CTATHCTHYECKOM
TePMOANHAMHMKI.

1-15 JlaGopaTopHbIii MPaAaKTUKYM Bcero ayauTopHbIX 4acoB

[TpuMeHeHne IEKTPOHHOTO OCIIILIOTpada K UCCIICI0BAHUIO
KoJe0aHuil 3BYKOBOM YaCTOTHI.

Nzyuenune konebanuit ¢ momorsio MasitTHuka [losst.
Dddext Joriepa 11t 3ByKOBBIX BOJH.

OmnpeneneHne CKOPOCTH 3BYKa B TBEPIBIX TEIAX U MOYJISI
FOnra meronom pe3onanca.

Ormpenenenne CKOPOCTH 3ByKa B Bo3ayxe u oTHomeHus Cp/Cv
METOJIOM aKyCTHYECKOr0 pe30HaHca.

HccnenoBanme 3aBUCUMOCTH CKOPOCTH 3BYKa B BO3/IyXE OT
TeMIeparypsl u onpenenenue otHomenus Cp/Cv MeToom
aKyCTHYECKOTO PE30HaHCA.

N3mepenue ckopocTu ynbTpa3ByKa B cpefiaX UMITYIbCHBIM
METOIOM.

Omnpenenenre ko3 GuUIUEeHTa MTOBEPXHOCTHOTO HATSKEHUS
BOJTHOBBIM METOJIOM.

[Tonydenue u u3MepeHne Bakyyma.

N3mepenne koadduiirerTa TermonpoBOIHOCTH BO3AyXa.
Omnpenenenue kodhuIMeHTa BI3KOCTH BO3AyXa IO
KOJICOaHUSIM JTUCKA.

Omnpenenenue ynenbHONH TOBEPXHOCTH MOPUCTHIX TN MO
M30TEepMeE a7COpPOITUH.

W3ydeHne 3aBUCUMOCTH J1aBIICHUS] HACHIIIICHHBIX MTapOB
KHUJKOCTH OT TEMIIEPATYPhI B ONPEJICIICHUE TETUIOTHI
napooOpazoBaHMUsL.

OmnpeneneHne TEMI0EMKOCTH METANIOB METOIOM
ANEKTPUYECKOTO HArpeBa.

Omnpenenenue otHomenust Cp/Cv aJig Bo3ayxa METOJIOM
Knemana-/Iezopma.

Onpenenenne TPOMHOM TOUKH BELLIECTBA.

0 |0 | 30
Omntaiin
0 0 0




| Msyuenne pacrpe/ieieHus 3EKTPOHOB II0 CKOPOCTSIM. | | |

CokpallieHHbIe HAUMEHOBAHUSI OHJIAMH OIIINN:

O0o3nauenue | Ilo1HOE HAMMEHOBAHHE

OK DJIEKTPOHHBIN KypC

IIM IToaHOTEKCTOBBIN MaTepuan

I1J1 ITomHOTEKCTOBEIE JIEKIIUH

BM Buneo-maTepuanbl

AM Aynro-Marepualibl

I1p3 IIpezeHTanuu

T TecTsl

5CM DJIEKTPOHHBIE CITPAaBOYHBIE MaTEpUaIb
4(® NHTepakTUBHBIN CalT

TEMbBI JIABOPATOPHBIX PABOT

Heneau

Tembl 3ansaTuii / Conepxanue

2 Cemecmp

1-15

JlaGopaTopHbIii NPAKTHKYM

Pabora 1. [IpuMeHeHue 31eKTpOHHOTo ocumiuiorpada K HCCIeI0OBaHUIO KOIeOaHui
3BYKOBOH YaCTOTHI.

PaGora 2. N3y4enue konebanuii ¢ momomisto MasstHuka [os.

Pa6ora 3. Dddext lomnepa /115 3ByKOBBIX BOJIH.

Pabora 4. OnpeneneHre CKOPOCTH 3BYKa B TBEPJIBIX Tenax U MoAyis FOHra MeToom
pe3oHaHca.

Pabora 5. Onpenenenne CKOPOCTH 3ByKa B Bo3ayxe u oTHomeHus: Cp/Cv MeTo1oM
aKyCTHYECKOT0 pe30HaHca.

Pa6ora Sa. MccrnenoBanue 3aBUCMMOCTH CKOPOCTH 3BYKa B BO3/1yX€ OT TEMIIEpaTyphl U
omnpenenenue oTHomeHuss Cp/Cv METo10M aKyCTHUECKOTO PE30HaHCA.

Pabota 6. 3mepenne ckopoCcTH yabTpa3ByKa B Cpelax UMITYJIbCHBIM METOIIOM.

Pa6ora 7. Onpenenenuie KodppuIMeHTa MOBEPXHOCTHOTO HATSHKEHUS! BOJTHOBBIM METO/IOM.
Pabota 7a. Onpenenenue ko3P duiineHTa mMOBEpXHOCTHOTO HATSHYKEHUS 30HIOBBIM METOJIOM.

Pabota 8. [lonmy4yeHue u n3mMepeHue BaKyyma.

Pabota 9. U3mepenne kodduiienTa TeraonpoBOAHOCTH BO3IyXa.

Pa6ora 10. Onpenenenne ko3 umeHTa BA3KOCTH BO3/IyXa MO KOJIeOaHUAM JAUCKA.
Pabota 11. Onpenenenue ynenpHON MOBEPXHOCTH MTOPUCTHIX TEJ TIO U30TEPME a7[COPOITUH.
Pabora 12. MI3yyeHne 3aBUCUMOCTH JJaBJIEHUS HACBILIECHHBIX apOB KUAKOCTH OT
TeMIIepaTyphl U OTIpeieIeHNe TeTUIOTHl ITapooOpa3oBaHusl.

Pa6ota 13. M3yyeHne OpOyHOBCKOTO JIBUKEHHUS B3BELICHHBIX YaCTHII.

Pabota 14. Onpenenenue TEMIOEMKOCTH METAJIJIOB METOJIOM JIEKTPHUECKOTO HArpena.
Pa6ora 15. Onpenenenune otHomenus Cp/Cv s Bo3ayxa meroaoMm Kiemana-Jlesopma.
Pabota 16. Onpenenenue TpOWHON TOYKH BEIISCTRA.

Pab6ora 17. UccnenoBanue B3auMHoi auddysun razos.

Pabota 18. M3ydenue pacnpeaenenus 3JIeKTPOHOB IO CKOPOCTSIM.

TEMbI CEMUHAPOB

Henenu \ Tembl 3ansTuii / Coaepxxanue




2 Cemecmp

1-2 I'apMoHnYeckne KoJIe0aHUs.
YpaBHEHHE TApMOHUYECKHUX KOJIeOaHUI

3-4 3aryxaiomme ¥ BLIHYKJIeHHbIe KOJIEOAHUSI
Crnoxenue xonebanuil. Jueprus kojaedanuii. 3aTyxaromue kojaeOanus. BoiHyX1eHHbIE
KoJie0aHusl.

5-6 ATOMHO-MOJIeKYJISIPHOE CTPOEHME BellecTBa

DJIEMEHTBI TEOPUM BEPOSITHOCTEU. Y paBHEHUE
COCTOSIHMSI MJI€aJIbHOTO ra3a

7-8 IlepBoe HaYaI0 TEPMOTUHAMHUKHI
HepBoe HadaJio TCpMOJUHAMUKHA B IPUMCHCHHHU K UACAIIBHOMY rasy.
[MonuTponuyeckue mporecchl. TemI0eMKOCTh HIeaabHOTO rasa.

1-as KOHTpOJIbHAS paboTa

1. F'apmonnueckue koyeOanus

2. 3aTyxaroliue U BbIHYXJICHHbIE KOJICOaHUsI

3. [lepBoe Ha4aI0 TEPMOTUHAMUKN B IPUMEHEHUH K UACATLHOMY Ta3y.

9 Ban-nep-BaajbcoBcKkmii ra3
Ban-niep-BaanbCOBCKHI ra3

10-11 | Pacnpenenenne Makcpeiia u Boabumana
Pacnipenenenne Maxkceinna. CpeaHsisi U CpeITHEKBaIpPATUUHAS CKOPOCTH MOJIEKYJI.
Pacnpenenenue bonbiMana.

12 -13 | DOuTponusn
Bropoe Hauano TepMoAMHAMUKH. DHTPOMUS UICAIBHOTO ra3a u Ban-aep-BaaqbCoOBCKOTO
raza. KII/[ TenioBoi MalluHEI.

14 da3o0BbIe paBHOBECHUS M NPeBPALLCHHU
XKunkoctu. @a3oBble paBHOBECHS U TMPEBPALICHHUS.

2-asi KOHTpOJIbHAs paboTa

1. Pacnipenenenne MakcBesia u bonplimana
2. [Tonutponuyeckue Npoueccsl. JHTPONHUS
3. Ban-nep-BaajabCOBCKHIA ra3

15 SlBeHns mepeHoca
YpaBHEHHUS BSI3KOCTH, TEIUIONPOBOAHOCTH U T dy3uu 115 Ta30B

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

Ha xadenpe oOmeil Qu3MKuM MO KaxIOMy M3  pa3/ieloB Kypca CO3JaHbl AJIEKTPOHHbBIE
KOHCTICKTHI JIKITUH U AJICKTPOHHBIE TIPE3eHTalUd K HUM (He MeHee 160 mTyK K KaXJIoMy pa3feny).
Jlexuuu ynTarOTCsA B ClIEUUATU3UPOBAHHON MYIbTUMEANMHON (U3NYECKON ayJUTOPUH C MPUIAHHBIM
JI€MOHCTPALIMOHHBIM KAOMHETOM.

[IpenogaBarensimMu  kadenpsl oO0meld GU3NKK PErylspHO MNPOBOAATCS TeMaTHUYECKHE
TECTUPOBaHUs (BKJIOYash BXOJHOE TECTUPOBAHME OCTATOYHBIX 3HAHWUN), MLElb KOTOPBIX —
CTUMYJUPOBaHHE CTYJICHTOB K IIOCTOSHHOM paboTe Ha BCeX BHUAAX AayJUTOPHBIX 3aHATHH H
PETYJIAPHOTO BBIIIOJIHEHUS CTYJEHTAMU CEMECTPOBOTO JIOMAIIIHETO 3a/1aHUS.

Kaxnaplii pasgen TECcTOB COAEPKUT OT 6 10 8 IUAAKTUYECKHX E€OUHMIL, YTO IO3BOJISIET
MOJICTpauBaTh TECT MOJ KOHKPETHYIO 3aJady, CTOSIIYIO MepeJ MpernojaBaTesneM. B 3aBucumoctu oT
CUTYalluH, MpernojaBaTelib MOXKET BapbUpoBaTh YMciIoM 3anad B Tecte (oT 1 no 20), He0OX0AUMBIX
JUI TIOJYYEeHMsI TIOJIOKUTEIBHON OIIEHKH (3adeTa), BpeMeHeM ero mnpoxoxjaeHus (ot 10 munyT 10 2




gacoB). [lo pe3ynbraram TecTa COCTaBISAETCS MPOTOKOI ¢ MHPOPMAIUEH O KaXKIOM CTYACHTE (BpeMmst
paboTel, oOmMi Oami, Kakue 3aJaHusi PelieHbl ycremHo). Mmeercs BO3MOKHOCTh MOBTOPHOTO
poxoxacHus Tecta. [IpegycMoTpeHsl Mephl IPOTUB HECAHKLIMOHUPOBAHHOIO JIOCTYIIA B CUCTEMY.

7. ®OH/JI OHEHOYHbIX CPEJACTB

@DoH/T OIIEHOYHBIX CPEACTB MO AUCHUIUIMHE 00ECIEUNBACT MPOBEPKY OCBOCHUS MIAHUPYEMBIX
pe3ynbTaToB 0OyueHUs: (KOMIETEHIMH M MX WHAMKATOPOB) MOCPEICTBOM MEPONPUSTUH TEKYIIETo,
PYOEXKHOTO U IPOMEXKYTOUYHOTO KOHTPOJIS MO JUCLMILIUHE.

Csa3p Mexay GOpMUPYEMBIMH KOMIIETEHUUSAMU H (OpMaMU KOHTPOJIS HMX OCBOCHHUS
MpeJicTaBjeHa B CeAyIoLIei Tadnuiie:

Komnerenmusi NuaukaTopbl 0CBOEHUs ATTeCcTallMOHHOE MEPONPUATHE
(KIL 1)
YK-1 3-YK-1 3, KH-8, KU-15, /13-15
Y-VK-1 9, KU-8, KU-15, ]13-15
B-VK-1 3, KH-8, KU-15, /13-15
YKE-1 3-YKE-1 3, KU-8, KU-15, x.p-8, [13-15,
K.p-14
Y-VKE-1 3, KU-8, KU-15, k.p-8, [13-15,
k.p-14
B-YKE-1 3, KU-8, K1-15, k.p-8, [13-15,
k.p-14

HIkaabl OeHKU 00pa30BaTeIbHBIX JOCTUKEHH I

[IIkana Kaxa0ro KOHTPOJBHOI'O MEPOIpPHUATHS JISKHUT B rnpeaenax oT 0 10 yCTaHOBJIEHHOIO
MaKCHMaJILHOTO 0ajija BKIIOYHUTEIbHO. MTorosas arTrecranuAa 110 JUCHHUIIIIMHE OLICHHUBACTCA I10 100-
OayUIbHOM IIKaJe U MpeAcTaBiseT co00i cymMmmy 0ajuioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUN
3aJIaHMM B paMKax TEKYIEro U MPOMEKYTOYHOIO KOHTPOJIS.

HToroBas olieHKa BBICTABISETCSI B COOTBETCTBUHU CO CJ'ICIIYIOIJ_Ieﬁ IIKAJIOM:

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 — «xopowio» C
70-72 «3aumenoy
D
65-69 3 — «0061€MBOPUMENLHOY
60-64 E
HIxe 60 2 — «Hey0081emBoOPUMENbHOY «He 3a4UMmeHO0» F

OrneHka «OTIIMYHO» COOTBETCTBYET INIyOOKOMY M IPOYHOMY OCBOCHMIO MaTepualia IpOorpaMMel
oOyJaromumMmcs, KOTOPbIM MOCle0BaTeIbHO, Y€TKO U JIOTMYECKH CTPOMHO H3J1araeT CBOM OTBETHI,
yYMEET TECHO YBS3bIBaTh TEOPHUIO C MPAKTUKOMN, HCIIOJIB3YET B OTBETaX MaTepuaibl MOHOTpapuyecKon
JIUTEPaTypHl.




OrneHka «XOpoIIO» COOTBETCTBYET TBEPAbIM 3HAHHUSAM MarepHaia O0y4arolmMMmcs, KOTOPBIN
IPaMOTHO U, 110 CYIIECTBY, U3J1aracT CBOM OTBETHI, HE JOMYCKas CYIIECTBEHHBIX HETOUHOCTEH.

OneHka «yJIOBJIETBOPUTEIBHO» COOTBETCTBYET 0a30BOMY YpPOBHIO OCBOCHMS Marepuaia
00yJaromuMmcsi, Ipu KOTOPOM OCBOEH OCHOBHOW MaTepHaj, HO HE YCBOEHBI €ro JETald, B OTBETAX
MPUCYTCTBYIOT HETOYHOCTH, HEIOCTaTOYHO NpPaBWIbHBIE (DOPMYTUPOBKH, HAPYIICHHUS JIOTUYECKOMN
IIOCJIEJ0BATEIbHOCTH.

OTMeTKa «3a4T€HO0» COOTBETCTBYET, KAK MUHHMYM, 0a30BOMY YPOBHIO OCBOCHHS MaTepHalia
IpOrpaMMbl, TpU KOTOPOM OOy4aroOIMKCS BIIaAEeT HEOOXOJUMBIMH 3HAHUSMH, YMEHHSAMH U
HAaBbIKAMHU, YMEET IPUMEHSATHh TEOPETUYECKUE IOJOKEHUS Ul PEIICHUs TUIIOBBIX MPAKTHUYECKHUX
3az1a4.

OI1ICHKY «HEY/IOBJIETBOPUTEILHO» / OTMETKY «HE 3a4TCHOY» MOIy4aeT 00yJaroIuics, KOTOPbIH
He 3HaeT 3HAaYUTEILHON YacTH MaTcpuaia IporpaMmel, JOIMYCKACT B OTBETAX CYIICCTBCHHLIC OIHI/I6KI/I,
HE BBINOJIHUI BCE O0s3aTeNbHbIE 3aJaHMsI, IPEIyCMOTpEeHHbIE nporpammoi. Kak mpasuiio, Takue
oOyuJaromuecss He MOTYT TPOJIOJDKUATE 00ydeHue 0e3 TOTOTHUTEILHBIX 3aHATHH.

8.  YUEBHO-METOJIWYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE
YYEBHOM JUCLHUIIIAHBI

OCHOBHAA JIMTEPATYPA:

1. 53 C12 Kypc o6meit duzuku Ku.3 MonekynsapHas ¢usuka u tepmoannamuka, Casenses U.B.,
Mocksa: Actpens, 2007

2. OU K 93 Kypc obmeit ¢puzuku. B 3 1. T. 1 Mexanuka. MonekynspHas ¢puzuka. Konebanus u
BOJIHEI, , : , 2021

3. 534 JI12 JlaGopaTopHslii mpakTukyM "Konebanus u Boausl" : , , Mocka: MU®U, 2009

4. DU JI12 JlaboparopHsiit npaktukyM "KoneGanus u Bonusl" @, , MockBa: MU®U, 2009

5.539.1 JI12 JIaGoparopHblil npakTukyM "MonekynspHas ¢pusnka 1 TepmoauHamuka’ :, , Mocksa:
MU®U, 2009

6. OU JI12 JlabopaTopHblit npakTkyM "MonekynspHas ¢pu3nuka u TepMoanHamuka” : , , Mockaa:
MU®U, 2009

7. DU JI12 JlabopaTopHbIil pakTHKyM Kypca oomeil pusuxu. Paznenst "Konebanus u BomHbI",
"MonekynsipHas ¢puzuka" : yuebHoe mocodbue st By3oB, lllepbaues O.B. [u ap.], Mocksa: HUAY
MU®DUH, 2012

8. 534 JI12 JlabopaTopHblii mpakTUKyM Kypca obmeil ¢pusuxu. Paznenst "Konebanus u BomHbI",
"MonekynsipHas ¢pusuka" : yuebHoe nocodue g By30B, lllepbaues O.B. [u ap.], Mocksa: HUAY
MU®DUH, 2012

9. 531 JI12 JIabopaTopHBblii IpaKTUKYM IO Kypcy oouieit pusuku. Paznen "Mexanuka" : yueGHOe
nocobue 11t By30B, Mapkyn @.H. [u np.], Mocksa: HUAY MU®DU, 2011



10. 53 C12 COopHHK BOIIPOCOB U 3a/1a4 10 o01mIei ¢pusnke : yaeoHoe nmocoodue, CaBenses U.B.,
Cankr-IlerepOypr: Jlans, 2013

JOITOJIHUTEJIBHA S JIMTEPATYPA:

1. 536 1183 ®dusuka makpocucreM : OcHoBHBIE 3ak0HBI, MIponoB U.E., MockBa: bunowm. JlabopaTopus
3Hanui, 2006

2. 53 K17 ®usuka. aTepHeT-TecTHpoBaHue 0a30BbIX 3HAHUH : yueOHOE MTocoOue i By30B,
Kanamaukos H.I1., KoxxeBuukoB H.M., Cankr-IlerepOypr [u ap.]: Jlaus, 2009

3. 53 C24 DnemenTapHas o0paboTKa pe3yIbTaTOB U3MEPEHHH : yuel. mocobue, Cero3apos B.B., M.:
MU®DU, 2005

[NPOI'PAMMHOE OBECIIEYEHMUE:

CrenmanpHOE porpaMMHOE o0ecriedeHne He TpedyeTcs
LMS U UHTEPHET-PECYPCHI:
https://online.mephi.ru/

http://library.mephi.ru/

9. MATEPHAJBHO-TEXHUUYECKOE OFECIIEYEHUE YUEBHOMI
JUCHUITVINHBI

CrennaibHOE MaTepUATBLHO-TEXHUYECKOE oOecrieueHrne He TpedyeTcst

10. YYEBHO-METOJUYECKHUE PEKOMEHJALIMU JUIA CTYAEHTOB

Meroauueckne ykazaHus AJI CTYACHTOB C ONMCAHMEM PEXMMa M XapaKTepa ayAUTOPHOH U
CaMOCTOSITENIbHON yueOHOM paboThl O JUCIUIUINHE.

MeTtondeckue peKOMEHIAINH JUTS YCBOCHUS TEOPETHIECKOTO Kypea.

Jns ycnemrHoro wu3ydeHusi Kypca oOmield (U3MKM Ha MIIAIIIMX KypcaX W TMOJATOTOBKH K
U3YYCHHIO KYpCOB TeopeTH4eckod (u3umku mpu oOyuyeHWH B HMHCTH TYTE Ha CTapUIMX Kypcax
HEO0OXOIMMO TPHUACPKUBATHCS OMPEISICHHON METOAMKHU 3aHsATHH. OCHOBHOE yCIOBHE Yyclexa —
cucTeMatuyeckue 3aHsaTus. [loyTu Oecrmone3HO TONBKO YHTaTh IFOO0OW Y4eOHHMK, €ro HYKHO
KOHCIIEKTUPOBATh, T. €. 3allUChIBATh CAMOE TTIaBHOE W3 TOTO, YTO BBI TIOHSIIU (3aMUCHIBATh HAJO0 CBOU
MBICJIH, @ HE TEKCT y4deOHHMKa). Bce, dYTro ocTasioch HEMOHSATHIM, HANO Ha OJVDKaWIEeM 3aHITHH
(exrust, cemuHap, J1abopatopHasi paboTa) CpoCUTh (TIOCTIE ITOTO 3aMKCaTh CaMO€ TJIAaBHOE W3 BHOBb
MOHSATOTO, a OCTaBIleecs HEICHBIM — Tak ObIiBaeT! - mepecnpocuTh). Ecnm maxke mensiii pasmen
oCTajiCsl HESICHBIM, 3TO HE TOKa3aTellb BAlllUX CIIOCOOHOCTEH; CKOpee BCEro BHI €Ille He Havald
3a/1aBaTh BOMPOCHI ceOe U APYruM. A U3y4duTh GU3HKY O€3 BOMPOCOB: 3aueM?, mouyemy?, oTKyma? —
HEBO3MOXXHO. BbBIBOABI, BCTpedaromuecs B Kypce (y4eOHMK, JEKIus), HeOOXOIUMO TMpoJenaTh
CaMOCTOSITENTFHO (CITYCTsI HEKOTOPOE BpeMsi Mociie MpopabOTKHM M HEe 3arjisiibiBasi B KOHCIEKT WU



yueOnnk). Ilocme Toro kak BBl HAyYWIIUCh JaBaTh OMNpenencHus ((PU3MUeCKH TPaBHIBHO U
rpaMMaTUYeCKH BEpPHO), 3aMUChIBATh WX MaTeMaTHYeCKH, (OpPMYIHpOBaTH CBOMMHU CIIOBAMH H
3aMHUChIBaTh (GU3NYCCKUE 3aKOHBI, OOBSICHSTH, T U KAaK OHU IMTPUMEHSIFOTCS, MOXKHO CUHTATh U3YYCHHE
JAHHOTO paslena 3akOHYCHHBIM. Hwudero, BKIOYAas BaKHCWIUE BBIBOJBI, OINPEACICHUS U
(hOpMyIIMPOBKH, HE HAJO YYUTh HAU3YCTh. [Ipr HEOOXOAMMOCTH MOHATHINA U 3aKPETUICHHBIH MaTeprall
BbI Jierko BcriomHuTe. [IpopabaThiBas MaTepual, Mojie3HO MOJIb30BaThCS pa3HbIMHU yueOHuKamu. [lpu
MOATOTOBKE K AK3aMEHaM JIOCTaTOYHO COOCTBEHHOro KoHcHeKkTa. CBeleHus MO BbICIIEH MaTeMaTHKe,
0€e3 KOTOPBIX COBPEMEHHOE U3JI0KEeHUE Kypca (PM3UKHU HEBO3MOXKHO, PACCMOTPEHBI B MAaTEMaTHUECKOM
BBEJICHUU OCHOBHOW M JOMOJHUTEIBHOU nuTeparypbl. Kpome Toro, mapajiienbHo ¢ KypcoMm oOiei
¢usukn Bbl mM3ydaere Kypchl BBICHICH MAaTeMAaTHKH, NPOrPaMMbI KOTOPBIX COAJIaHCHPOBAHBI W
COIIPSIKEHBI C MPOTrpaMMOoi Kypca o0rreit Gpusuku.

Meroanueckue peKOMEHIAIUU JJIs MOATOTOBKH K CEMUHAPCKUM 3aHSATUSAM U PEIICHUIO 3a/1a4.

[IporpaMmma Kypca M CEMECTPOBBIA KalleHAApHBI IUIaH COCTABIIEHBI TaK, YTO TEMbI
CEMHHAPCKUX 3aHSATUN CIEAYIOT CTPOro 3a TeMamHu Jieknuil. M mporpamma Kypca, U ceMeCcTpOBBIi
KaJleHJApHBIA TJIaH JOCTYMHBI KaXXJIOMY CTYAEHTY Ha caiiTe yHuBepcuTeTa. [loaroTtoBUThCS K
OUYEPEeTHOMY CEMUHAPCKOMY 3aHSTHIO- 3TO, MPEXKIE BCEro, MpopadoTaTh JEKIMOHHBIN MaTepuall,
COTJIaCHO METOJMYECKHUM PEKOMEHJalUsIM, JaHHBIM BbIlle. Bce HEBBISICHEHHBIE BOMPOCHI TEOPHH
MOKHO (M HY)XKHO) 3aJaTh IPENoJaBaTeNIl0 B Hayalle CEMHMHApCKoro 3aHsTtus. Ha cemuHape, kak
MPaBUJIO0, Pa30MPAIOTCS BOMPOCHI M KAYECTBEHHBIC 3aJlayM, JAIONIME BO3MOXXHOCTH 0Oojiee TTyOoKO
MOCTUYh M3y4aeMbIil pasjen Kypca. Kpome Toro, Ha cemuHape ydaT NMpaBWIBHO CTaBUTh M pellaTh
3a/1aud, aHAJIM3UPOBATh pelleHue 3anad. [lo mpolIeHHON Ha ceMUHApe TeMe MAOTCS 3aJaud JUIs
CaMOCTOSITENTLHOTO (JIOMAIIIHEr0) pelieHusl. Y CBOCHHE Kypca BO MHOTOM 3aBHCHUT OT OCMBICIIEHHOTO
BBITIOJTHEHUS IOMAIIIHETO 33aJJaHusl, BAYMYHUBOIO PelIeHUs OOJIBIIOro KOJIWYecTBa 3a/1ay.

[Tpu pemenuu 3amay 1e1eco00pa3HO PYKOBOACTBOBATHCS CIEAYIONUMHU TpaBuiamu. [Ipexmae
BCETO0 HY)KHO XOpOILO BHUKHYTh B YCJIOBHME 3a/laud, 3alMCaTh KpaTKo ee ycinoBue. Ecinu mo3Bossier
XapakTep 3a1ady, oO0sA3aTENBHO CleNalTe PHUCYHOK, TMOSICHSIOMIUNA €€ CYIIHOCTh. 3a PEeIKUMHU
HCKIIIOUCHHSIMH, KaXKIasl 3a/iaya JIOJDKHA OBITh CHadalla pelieHa B o0miemM Buje (T. €. B OyKBEHHBIX
000 3HAYEeHHUSIX, a HE B YHCIAX), NMPUYEM HCKOMas BEJIMYMHA JOJK "Ha OBITh BBIpa)KEHA Uepes
3amaHHble Benu4yuHbl. [lonyuuB perieHue B 001IeM BHUAE, HYKHO MPOBEPUTH, MPABUIBHYIO JIM OHO
HMMeEET pa3MepHOCTh. Eciii 3TO BO3MO>KHO, UCCIIEA0BATH MIOBEICHUE PEIIEHUS B MIPEACIIbHBIX CIIydasiX.

B Tex cmywasix, Korjga B MpPOLECCE HAXOXKACHHS HCKOMBIX BEJIMYMH IPUXOJUTCS pElIaTh
CHUCTEMY HECKOJBbKHUX TPOMO3JIKHX YpaBHEHUU (Kak, HAmpUMep, 4acTo ObIBaeT MpPH HaXOXKJIECHUU
TOKOB, TEKYIIMX B CJIOXKHBIX Pa3BETBJICHHBIX IIEMAX), I[EIecO00pa3HO CHayana MOJCTABIATH B ITH
YpaBHEHUS YHUCJIOBBIC 3HA4YCHHUs] KOA(P(OUIIMEHTOB U JUIIL 3aT€M OMPENESATh 3HAYCHUH HCKOMBIX
BEJMYUH. YOCIUBIINCH B IPABUILHOCTH OOIIETO PEIICHHs, TIOJICTABIISIOT B HETO BMECTO KaXJIOU W3
OYKB YHMCJIOBBIE 3HAUYCHUsI 0003HAYEHHBIX UMM BEITMYHH, Oepsi, pa3yMeeTcs, BCE ITH 3HAUYEHUS B OJTHOM
U TOW ke cucrteMe enuHuIl. YToObl OOJIETYHTH OMpeeeHHE TOPSIKa BBIYUCISIEMONW BEIHYUHBI,
TMIOJIE3HO MPE/ICTABUTh UCXOAHBIC BETMUMHBI B BUJE YUCEI, OJIM3KUX K €AMHHIIC, YMHOXKEHHBIX Ha 10 B
COOTBETCTBYIOIIEH cTeneHu (Hampumep, Bmecto 247 moactaBuTh 2,47E+2, Bmecto 0,086— umcio
0,86E-1 u 1. 1.). [loncraBuB B popmyny uncia, Ipexkae YeM HauyaTh BBIYUCICHUS, IPOBEPHTE, HENb3s
T BOCTIOJIB30BaThCS (hOpMyIIaMu JIJIsl TPUOIMKEHHBIX BRIYUCICHUH, MPUBECHHBIMU B [IprioxkeHusx
PEKOMEHTIOBaHHBIX COOPHHUKOB 3a]1a4.

Hanmo moMHHTH, YTO 4YHCIOBBIE 3HA4YCHUS (U3UYCCKUX BEIUYHH BCETNIA  SBIISFOTCS
npuOmmKkeHHbIMU. [ToaTOMY Mpu pacueTax HEOOXOIUMO PYKOBOJICTBOBATHCS MPABMIIAMH JEHCTBUN C
MPUOIMKEHHBIMU YHCIIaMHA. B 4acTHOCTH, B MOTy4Y€HHOM 3HAYCHUH BBIUMCICHHON BEJIMYMHBI HYKHO



COXPAaHUTh MOCIEAHUM TOT 3HAK, EAMHHIIA KOTOPOTO MPEBBIIIAET MOIPEIIHOCTh 3TON BeNIWYMHBI. Bce
ocTajbHbIC 3Hadamue mu@pbl Hamo OTOpocuTh. I[loMydywuB YHMCIOBOW OTBET, HYXKHO OIICHHUTH €r0
paBao0NoI00HOCTh. Takasi OleHKa MOXKET B Psi/ie CIy4aeB OOHAPYKHUTh OMIMOOYHOCTH MOTYYCHHOTO
pesynbrata. Hampumep, CKOpOCTh Tella HE MOXET OBITh OOJBIIE CKOPOCTH CBETa B BaKyyMe,
JAILHOCTh TIOJIETa KaMHs, OpOIIEHHOTO YeNOBEKOM, He MoXeT ObiTh mopsaka 1000 M, macca
MOJIEKYJIbl — MOpsSAKa 1 Mr U T. 1I.

Pemmenue 3a1ay npuHeceT HaMOOIBIIYIO MOJIb3Y TOJIBKO B TOM Cllydae, €Clid yJalluiics peraer
3aJlayd caMoCTOSITeNbHO. Pemuth 3agauy 6e3 momomniu, 6e3 MoJICKa3Ku 4acTo ObIBaeT HEJIErKO U He
Bcerna yaaerca. Ho naxxke He yBeHYaBIIMECS YCHE XOM IIONBITKM HAWTH pelIeHHe, €ClIH OHU
MPEeANPUHAUMAIUCH JTOCTATOYHO HACTOMYHMBO, TMPUHOCSIT OIMYTHMYIO IOJIb3y, TaK KaK pPa3BUBAIOT
MBIIIJICHAE M YKPEIUISIOT BOdi0. CreayeT WMETh B BHUAY, YTO PEIIAIOIIYI0 POJb B paboTe HaJ
3aJladyaMu, KaK ¥ BOOOIIe B YICHHUH, UTPAIOT CHJIA BOJIU U TPyIoito0Oue.

He cnengyer cmymiaTecs TeM, YTO HEKOTOpBIE 3aJaud HE PELIAIOTCS «C XOAy». JlocToBepHO
YCTaHOBJIEHO, YTO IMPOILIECC TBOpPYECTBA B OONACTH TOYHBIX HAyK (a pelIeHHe 3aJay ecTb BHJ
TBOpUYECTBA) MpPOTEKaeT Mo cienyromei cxeme. CHavanga UAET MOATOTOBUTENbHAS CTaIusi, B XOJE
KOTOpPOI y4YeHBbIi HACTOWYHMBO HINET pelieHue MNpobiembl. Ecnu pemieHue HalTH He yaaeTcs U
mpoOiieMa OCTaBJIeHA, HACTYyNMaeT BTOpas cTaaus (CTaius WHKyOaluu) — Yy4YeHBId HE JyMaeT o
npobiieMe W 3aHUMaeTcs JAPYyrumMu Bompocamu. OJHAKO B TOJCO3HAHHWH TIPOJIOJDKACTCS CKPBITas
paboTa MBICITH, KOTOpas 4YacTO TPUBOAWT B KOHEYHOM HTOT€ K TPEThEH CTaJMH - BHE3AITHOMY
03apeHUI0 W TOJIy4eHHI0 TpeOyemoro pemieHus. Hy)kHO MMeTh B BUAY, YTO CTaJusl MHKYOAllMU HE
BO3HHKAET cama COOOM - JUIsl TOTO YTOOBI ITYCTHTHh B XOJ MAIIMHY OCCCO3HATEIHLHOT0, HEOOXOaMMa
HACTOWYMBasi MHTEHCHBHAsI paboTa B XOJ€ MOATOTOBUTEIBHON cTaauu. Perienue 3amad, Kak Mbl yKe
OTMEYalld, €CTh TaK)Ke BHJl TBOPUYECTBA U MOAUYUHSETCS TEM K€ 3aKOHOMEPHOCTSAM, 4YTO U paboTa
Y4EHOro HaJ Hay4yHOW mnpobnemoii. IIpaBna, B HEKOTOpPBIX CiIydasX, BTOpas CTaausl - CTaaus
WHKYOAIlK - MOKET OBbITh BhIpa)K€Ha HACTOJBKO ciabo, 4TO ocTaeTcsl He3aMedeHHOU. M3 ckazaHHOTO
BBITEKAET, UTO pEIIeHHE 33Jad HU B KOEM ciydae He CIeAyeT OTKJIAJbIBaTh Ha MOCIEIHUN Bedyep
nepe 3aHATUSIMH, KaK, K COKaJICHUI0, HEPEAKO MOCTYNAIOT CTYACHTHL. B 3TOM ciyuae Gosiee CloKHbIe
U TPUTOM Haubosee CoAepKaTeIbHBIC U TOJIE3HbIE 3a/1aud 3aBEIOMO HE MOTYT ObITh pemieHbl. Han
3aIaHHBIMU «HA JIOM» 3aJ]la4aMH HaJ0 HAaYMHATh JyMaTh KaK MOXHO paHBIIE, CO3/1aBasi yCIOBHUS IS
pean3alnuy CTau HHKYOaluH.

Ecnu B ycnoBuu 3aauvl MMEIOTCSl YMCIIOBBIE JAaHHbBIE, HE JICHUTECHh JOBOJIUTH PEIIeHUE 0
YHCIOBOTO OTBeTa. UTOOBI MONYYUTH MPABUIBHBIA YHCIOBOW OTBET, HEOOXOAMMO XOPOIIO 3HATh
€IMHUIIBI (PU3MYECKUX BEIWYMH U yYMETh MPOM3BOAMTH aKKypaTHO M HAaAEKHO pacueThl. M To, u
Ipyroe MOXeT OBbITh JOCTUTHYTO TOJBKO JUITMTENBHOM mpakTukoil. Ocoboe BHUMAHUE HYKHO
oOpamiaTh Ha TMPaBWIBHOE OINpPECICHHE TMOpSAKa HUCKOMOW BenuuuHbl. Cpenu ydanuxcsi 4acTo
BCTpPEYAETCS yIUBUTEIBHOE 3a0Ty)KIEHUE - OHU CUMTAIOT, YTO OIMMOKA B MOPSIIKE BEIUYUHBI (JIaXxe Ha
HECKOJIBKO TIOPSIIKOB) MEHEe CYIECTBEHHA, YeM OIMOKa B 3Haydammx Imdpax. HeobocH"BaHHOCTH
TaKoOTO MHEHUS JIETKO OOHApYKMBAeTCs Ha cienyromeM npumepe. OmmoKa, 3aKIr0varoniascs B TOM,
9TO0 BMeCTO 5 monyudeHo 7, coctaBisier 40 %, B TO Bpems Kak OIMOKa BCEr0 Ha OJUH TMOPSIOK
(cxaxem, BMecto 1,0E4 nonyueno 1,0ES) cocrausier 900 %.

B pexomenyemMbIx cOOpHUKAX 3a/1a4, B pasjielie, KOTOPBIA CIEeIyeT 3a OTBETaMH, COAepKATCS
yKa3aHUs K pelleHuto Oosiee TpyaHbIX 3amad. OOpamarbcs K HUM HY)KHO JHIIb TOCIE TOrO, Kak
HECKOJIBKO MOMBITOK PEIIUTh 33/1a4y HE IPUBEIYT K YCIIEXY.

Hakonen, Hamo WMeTh B BUIY, YTO B psA/ie CIy4aeB 3a/Jadd PACIOJIOKEHBI B JIOTHUECKOU
MOCJIEIOBATEILHOCTH U B MOPSAKE BO3pacTaroier TpyaHocTr. [103ToMy TOTYKOM K PEIICHUIO TaHHOM
3a/1a4d MOXKET MOCTY>KUTh O3HAKOMJICHHE C HECKOJIBKUMU TPEAIICCTBYIOMMMH 3a]a4aMH.



MeTtonudeckue peKOMEHIAINH JUIS TOATOTOBKH K TAOOPATOPHBIM paboTaM.

OcBocHHE CTYACHTOM JIa0OpaTOPHOTO MPAKTHKyMa — HEOOXO0IMMasi COCTaBHAsI 9acTh PaOOTHI
CTY/ICHTA IIPH OCBOEGHUH Kypca 00Iel pU3uKy.

Kax/iplif CTY/ICHT 32 OJIMH CEMECTpP JO/DKEH BBINIOJIHHUTD 110 MHIUBHIYaIbHOMY TpadHKy ceMb
(ecnu crienmMaIbHO HE OTOBOPEHO) JIabopaTOpHBIX padboT. ['paduik paboOT CTyACHT MOJydaeT HA MIEPBOM
B CEMECTpE 3aHSATHH B COOTBETCTBYIOIIECH J1a00paTOPHH.

Kaxplii cTyIeHT mepe]l Ha4aaoM CEMECTpa MOJIyYaeT IMOJHbI KOMIUICKT JIUTepPaTyphl - HA0OP
KHUT ¢ Ha3zBaHHeM «J1abopaTOpHBIH MPaKTHKyM». ITOT HAOOp KHUT HEOOXOAUM JIJIsl CAMOCTOSITEIIbHON
(momarHei) TOJITOTOBKHU CTYyIEHTa K KaXKI0# JlabopaTopHoii padore. Tema ouepenHoii 1abopaTopHOU
paboThl CTyJICHTa MOXET OIepekarh JCKIMOHHBIH Kypc. Kpome TOro, TeMbl OKOJO YETBEPTH
nabopaTopHbIX paboT BOOOIIE HE OTPaXKEHBI B JIEKIIMOHHOM Kypce. Takue nabopaTtopHbie pabOTHI
pacIIupsIOT KPyr BONPOCOB, pPAacCMATPUBAMOIIUXCS B pazgene Kypca obOmed ¢usuku. [lo 3toit
NPUYMHE ONKMCAHUE KaKIOH JIabOpaTOpHOW pabOThI COAEPKUT JIOCTATOYHO MPOpabOTaHHOE
TEOPETUYECKOE BBEJCHUE, OCHOBHBIC pacueTHbie (opMynbl U (OPMYIbl pacyera MOTPEHIHOCTH,
oJIpOOHOE OMKCcaHue Ja0OPATOPHOIN YCTAaHOBKH, CLICHAPUI MPOBECHUS J1a00PATOPHOM PabOThI, BUIbI
TaOJUII, JJIi BHECEHHUS B HUX PE3YJbTAaTOB M3MEPCHHI, KOHTPOJIbHBIC BOIPOCHI, JAIOIINE CTYICHTY
OCYIIECTBUTH CAMOKOHTPOJIb YPOBHS CBOCH TOATOTOBKH K padoTe.

dusnyeckas 1ad0paTopus — MOMEIICHHE MOBBIILICHHOW onacHoCTH. [103TOMY, BCe CTY/ICHTHI B
HavaJie KaKJI0ro CeMecTpa mepe]] HayaioM padoThl B JIA0OPATOPUH MPOXOIAT HHCTPYKTAK 110 TEXHUKE
Oe3zomacHocT. KaIplii CTYIEHT B CICIUAIBHOM JKypHaJe CTAaBUT CBOIO MOJIKUCH O TOM YTO OH
MPOCITyIIAJl HHCTPYKTAX MO TEXHUKE 0€30macHOCTH paboThl B J1a00paTOpUU M 00S3YETCS BBIMOJHATH
BCE ITYHKThI HHCTPYKTaXa.

1. CTyneHThI He JOIMYCKAIOTCS B 1a00OpaTOPHIO:

a/ rmocje 3BOHKa,

0/ B BepxHeil ofiexe.

2. CtyneHT AomycKaeTcsl K BBIIOJHEHHIO pabOThl TOJIBKO MOCIE MPOBEPKH IMpernojaBaTesieM
TOTOBHOCTH CTY/ICHTA.

['0OTOBHOCTH CTy/IeHTa K BBIMOJIHEHUIO JAOOPATOPHOM PabOTHI COCTOUT B CIICTYIOIIEM:

a) MOJIHOCTHIO MOJITOTOBJICHA K CAaue Mpeaplayiias padora,

0) moAroToBJIeHa TeKyllas paboTa, MOATOTOBKA BKIIOYAET: Ha3BaHHE paOOTHI, CXEMY
yCcTaHOBKH, paboune (opmyinsl U (GopMmynbl s pacdera MOTPEIIHOCTEH; MepevyeHb MPUOOPOB U
MIPUHAIJISKHOCTEH (TEXHUYECKHE XapaKTePUCTUKH 3alOIHIIOTCS B JJa0OpAaTOPUN); NIepeueHb 3aaHnui
Y TAOJUIIBI JTS IPSIMBIX H3MEPEHUI;

B) 3HaHHE YKCIIEPUMEHTA U TCOPUU JaHHOW pabOTHI B paMKaX OMHCAHUS paOOTHI B TPAKTUKYME
1 yyeOHUKa 1o Kypcy o01men Gpu3uku.

3. CTyneHT He MOITycKaeTcsl K BBITOJIHEHHIO paboThI, eCITu:

a) OTCYTCTBYeET J1ab0paTOPHBIH KypHAT WU YKa3aHHBIC B yHKTE 2-0 3alKcH B HEM,

0) CTyIeHT He 3HaeT TeOpUH paboThl B paMKax TEOPETHYECKOTO BBEJCHHS B MPAKTHKyME U HE
MPEJICTaBISIeT OTYETINBO, YTO M KAKUM METOJIOM OH OyJIeT U3MEPSITh;

B) UMeeTcs OoJiee OJHOW HECAaHHOM paboThI;

T') HE MMOATOTOBIIEHA K c/1aue MpeabIaymas padoTa.

4. CTyneHThl, HEeJIONMYIICHHBIC K BBITOJHEHHIO TT0 T.11.1-a, 3, BRIMOIHSIOT paboTy B 3a4ETHYIO
HEZIeIo.



5. CryneHTaMm, NPOMYCTUBUINM 3aHSATHS MO YBa)KUTEIbHBIM IPUYMHAM (MMEETCS JOMYyCK W3
JIeKaHaTa), IPEIOCTABUTh B TCUCHHE CEMECTPa BO3MOXKHOCTD BBITIOJIHEHUS JIF000I CBOOOIHOI padoTHI,
HE BKJIIOYEHHOH B €ro MHAMBUAYAJIbHBIN rpaduk. [y 3TOro npenogaBaresb 10JKEH B 1a00paTOPHOM
)KypHaJIe CTy/IeHTa CAeaTh 3aIiCh C IPOChOOH TOMYCTHTh CTy/IEHTa B YA0OHOE ISl CTYICHTA BpeMs
K BBITIOJIHEHUIO paboTHI (yKa3aTh HOMEp pa0dOThl, BRIOpaHHOW IpenojaBaTeieM U3 MEHee 3aHATHIX, YTO
COOTBETCTBYET KOHITy criucka «I'paduk BeimonHeHUs paboT CTyAEHTAMUY).

6. B TedyeHune onHOrO 3aHATHS JIOMYCKAeTCs BBHINOJIHEHHE HE Oosiee ONHOHN J1labopaTOpHOMN
paboTHI.

7. He nomyckaercsi coBMmecTHass pabora 2-x M OOJbIIEro 4YHcia CTYACHTOB 3a OJHOM
YCTAaHOBKOM, €CJIH 3TO HE IMPEAYCMOTPEHO METOJMYECKUMH YKa3aHUSIMU K BBIIIOJIHEHUIO JaHHOMU
paboTHL.

[TpaBuna BegeHus 1a00paTOPHOTO KypHaja CTyISHTA.

1. B kauecTBe XypHaja HUCIOIb3yeTCs TETPaab OOIBIIEro pa3mMepa.

2. Ha TUTynpHOM JIHCTE >KypHaja MOJKHBI ObITh yKa3zaHbl (haMUJIMS U MHHUIHAIBI CTYACHTA,
HOMEp TPYIIIIHI.

3. Odopmienue kaxaod pabOThl HAYMHAETCS C HOBOW CTpaHulbl. CxemMbl U rpaduku
BBITIOJIHSAIOTCSL KapaH/JaIlloM, BCE 3alMCH JIENAIOTCS PYUYKOH, Al rpa)uKOB HCIOIB3YETCS TOJIBKO
MUJUTAMETPOBast Oymara, rpa Ky BKJICUBAIOTCS B BUJIC CTPAHUIIBI B JIAOOPATOPHBIN KypHAIL.

4. Tpu ohopmiteHUn pabOTH PEKOMEHIYETCS BBIICISTH CTPAHMIIBI ISl pacdera. Ha pacyeTHBIX
CTpaHUIaX JIOJDKHBI 005S3aTeIbHO MPUCYTCTBOBATh paboune (GOPMYIIbI C TIOJICTAHOBKOW PE3yJIbTaTOB
MOPSIMBIX M3MEpPEHUl M (PU3MYECKHX KOHCTAaHT B OJHOW cucTeMe enuHull. Ha 3Tux ke crpaHumax
MIPOU3BOIUTCS pacyeT MOTPEIIHOCTEH.

5. Odopmnenue paboThl 3aBepIIaeTCs HAMMCAHMEM 3aKIIOUEHUA. B 3aKiI04eHUH JOJKHBI
COJIEP>KaThCSl OTBETHI HA CIEIYIOIINE BOMIPOCHI:

a) YTO U KaKHM METOJI0M U3MEepsIOCh,

0) pe3yabTatbl € a0CONIOTHOM W OTHOCHTEIBHOW MOTPEIIHOCTSIMHU, TOBEPUTEIHHOU
BEPOSITHOCTHIO;

B) aHAJIN3 PE3yJIbTATOB U MOTPEUTHOCTEM.

[Tpuem 3aueta no 1abopaTopHOM paboTe 3aKI0YaETCs B IPOBEPKE:

a) pe3yabTaToB padoThI,

0) TOCTOBEPHOCTH PAaCUYETOB M X COOTBETCTBUS MPSMBIM H3MEPEHUIM

B) MPaBUILHOCTU TOCTPOEHUS TPaUKOB,

) odopMiIeHHs pabOTHI U 3aKITFOUEHUSI.

11. YYEBHO-METOJNYECKHWE PEKOMEHJIAIIVMM JIJISI TPENIOJABATEJIEN

Metoauueckie peKOMEHJAlMU TpernojaBaresiM ¢ yKazaHueM Haubonee 3(QGeKTUBHBIX
CPEJIICTB U METOJIOB OO yUEHHSI.
1. OcHOBHBIE NPUHLUIIBI 00y4YeHUs (pU3nKe

1. Henp oO0ydeHus — pa3BuUThb (U3NYECKOE MBIIUIEHHE, BbIpadOTaTh (U3UUECKOE
MHUpPOBO33pEHHUE; MO3HAKOMUTH C HACIMH M METoJaMH (U3NYECKOM HAyKH; HAYYUTh NPHUMEHSTh
MPUHIUIBI ¥ 3aKOHBI JJIs1 PEIIEHUS POCTHIX, HECTAHJAPTHBIX (PU3UYECKHX 3a/1a4.

Wznaras ¢usnyeckue uaeu U 3aKOHbI, HY)KHO (hOPMHPOBATh AUATIEKTUKO-MaTepUATHUCTUYECKOE
MMOHMUMAaHHUE MUpA.



2. OOyueHue IOJDKHO OpPraHWYECKH CouyeTaThcs ¢ BocnuTaHueM. HyxHO pa3BuBaTh B
CTY/IGHTaX BOJIEBbIE KaueCTBa U Tpyaomooue. HenaBs3unBoO, K MECTY PUBUBATH 3JIEMEHTHI KYJIbTYPHI
NoBe/eHUd. B yacTHOCTH, mpernonaBarenb ODKEH JIMYHBIM IIPUMEPOM BOCHMUTHIBATH B CTYAEHTAX
IIYHKTYaJbHOCTh U YBaXKEHUE K UYKOMY BPEMEHM: BXOIUTH B ayAUTOPUIO CO 3BOHKOM, 3aKaHUUBATh
3aHATUS TAKXKE CO 3BOHKOM, AK€ €CIM U1 OTOr0 IpUAETCS IpepBarbcs Ha noiryciose. [locie
(UHUIIHOTO 3BOHKA HAYMHAETCS JIMYHOE BpeMsl CTYyJIeHTa, MociIraTh Ha KOTOpPOE MperojiaBareib He
MMeEeET IpaBa.

3. OOyyeHue IOJDKHO OBITh HE MACCHMBHBIM (COOOIIMM CTYACHTaM HEKOTOPBIH O0BeM
nH(pOpMaLIUY, PacCKaKeM, KaK PEIIaloTCs T€ WM MHbIE 3a/lauM), HO aKTUBHBIM — «CTYIEHT JOJIKEeH
ycBauBaTh MeTolibl camocrtosrenbHoro noszHanus» (I1. I1. Bionckuit). «MctuHHOE 3HaHME Bcerna
camocrositenbHo» (JI.H. Toncrtoii).

«Haubonee 3¢pekTrBHBIM CIOCOOOM M3y4YeHUsT (PU3UKHU SBISETCA CAMOCTOSITENILHOE pEIIeHUEe
HETPUBHAIBHBIX 3a1a4. [IyTh K OTBETY — 3TO MHIUBUYAJIbHBIA U YBJICKATEIbHBIA HAYYHBIA ITIOUCK, U
3TOT TBOPYECKHI MpoIIecC HeNb3sl 3aMEHUTh M3Y4eHHeM perentoB perienus 3anau».(O.5. CaBueHko,
npenucioBue K KHUre «3aaauu no ¢pusukey, Hayka, 1981.)

4. HyxHO cTpouTh 00y4eHHE Tak, YTOOBI B OBIAJCHUH MATEPUAIIOM OCHOBHYIO POJIb HMrpalia
namsTh JOrMYeckas, a He (opmanpHas. 3aloOMUHAHHE JOJDKHO JIOCTHraThCs 4Yepe3 IIyOoKoe
nonumanue. Henpumupumo O60poTbes ¢ «3yOpexkoi». @Pusuka [0JDKHA TMpEACTaBaTh MeEpel
CTYJEHTaMHM HE KaK HEKOTOpbI 00beM HH(OpMalMK, KOTOPHI HYKHO 3allOMHUTh, @ Kak yMHaf,
JIOTUYHAsI U KpacuBasl HayKa

5. OgHO M3 BaXXHEMIIMX YCJIOBUH YyCHEIIHOro OOyueHUsi — CyMETb OpraHu30BaTh padoTy
ctyneHToB: «llenaror nomkeH ObITh Xopomum opranuzatTopom» (ILI1. braonckwii).

6. OTHOIlIEHUE MpernojaBaTeNs K CTyJAEHTaM JOJDKHO HOCHUTh XapakTep J00poKenaTeabHOU
TpeboBaTenbHOCTH. i CTUMYyIUpOBaHHUS PAOOTHI CTYIEHTOB HYKHO HCIIOJIb30BaTh MOOIIPEHHE,
oJ00peHue, MoXBaiy, HO He MOopULlaHue (TOPULIAHNE MOKET IPUMEHSATHCS JIUILb KaK UCKITIOUEHHE).

[IpenonaBatens AokeH OBITH Ui CTYACHTOB JOCTYyNHbIM. He crapaiitech BBIMISIETDH
BCE3HAIOIIMM U HEMOTIPEHIMMbIM, HE CTBIIUTECH IPU3HABATHCS B OLIMOKAaX WJIM HE3HAHUU 4ero-iudo.
DTO HE YPOHUT, HO, HAIIPOTHUB, YIIPOUUT BAIll aBTOPUTET.

«OJIHUM W3 OCHOBHBIX MPHUHIMIIOB JTOJKHO OBITh BHYLIEHHE y4alleMYyCsl YBEPEHHOCTH B €O
COOCTBEHHBIX CHJIaX M TNoMoOIIM eMy korga 3To HeoOxomumo» (JI.J. KynpsBues. Meiciu o
COBpPEMEHHOM MaTeMaTHKe U ee u3ydenuu. Hayka, 1977).

«[IpenonaBarenp, BUJS, YTO CTYACHT HE CIIpaBIIseTCs ¢ TpeOyeMoil paboToH, YacTo MPUXOJUT
K YOeX/IeHUI0, UTO TaKOMY CTYAEHTY HelelecooO0pa3Ho MpOoJOoKaTh 00ydeHHe B MHCTUTYTE, YeM U
00yCJIOBIMBAETCS BCE €ro JalibHEiIiee OTHOIIEHHE K 3TOMY CTYAEHTY, KOTOpO€ B JIy4llleM ciy4yae
MOXHO BBIPa3UTh CJIOBAMHM «MAaxHyJ Ha Hero pykoi». Ilo-Hacrosmemy, mpenojaBaTeiab € 3TOTO
MOMEHTa HEe UMEET YK€ MOPaJIbHOTO MpaBa MpoJoJKaTh 00y4eHHE 3TOT0 CTYJEHTa, 00 HaAyYUTh, KaK
MPaBUII0, MOXHO TOJIBKO TOT/a, KOTJIa BEPUIIIh, UTO MOKelTb 3To caenathy (JI.JI. Kyapssies).

7. «Heobxomum peryisipHbId KOHTPOJIb Haj paboToi cTyaeHTOB. [IpaBUIBRHO TTOCTaBICHHBIMH,
OH TIOMOTaeT UM OPraHMU30BaTh CUCTEMATHYECKHUE 3aHATH, a NMPENOJABATENI0 — OKa3aTh CTYACHTY B
HYXHBI MOMEHT HeoOxoaumyto nomoiuby» (JI.J. Kyapssues).

2. Meroauueckue peKOMEHJAUU K MPOBEACHUIO JEKIIUA
l.ITogroroBka k Jsekmuu. Cpa3y mocjae NPOYTSHHUS OUYEpPEeTHOW JIEKIUM Haa0 HavyuHATh

MOArOoTOBKY K cienyromeil. CocTaBuTh mjiaH (HE KOHCIEKT!) JIEKUIUH, B KOTOPOM yKa3aTh, KaKHe
BOIIPOCHl M B KAaKOM IOCJENOBATENbHOCTH OyAyT H3JaratbCs, Kakue IEMOHCTPALlUU U B KAaKOM,



«Mecte» OynyT nokazanbl. He cienyeT neperpyskarh JEKIUI0 AEMOHCTPALUIMU — ONITUMAIbHOE YHUCIIO
JIEMOHCTpAIIHA, KaK MpaBWIo, paBHO 3-5. J[eMOHCTpanuu IOMKHBI OBITh 00S3aTENHHO K MECTY U C
OOBSICHEHUEM CYTH JIEMOHCTPUPYEMOTO SIBJICHUS.

[TombiTaThCsl, HE 3aryisAabpiBasi B KHUTY WM KOHCHEKT, MPOJENaTh HEOOXOIUMBIE BBIKJIAIKH.
Korna 3to He ynaercsi, Hy)KHO BOCCTAaHOBUTh B IIaMSTH MaTepua JIEKIUHU 110 KHUI'€ WIN KOHCIIEKTY U
CHOBA IONBITATHCS MPOJENIATH BBIKIAJAKNA CaMOCTOATENbHO. Eciu o ucreuennu 1-2 aHeit Bam ynaercs
MpOJIeNIaTh BBIKIAIKHU, 0€3 Kakux — JIMOO 3aTpyaHEHHI, MOKeTe ObITh YBEPEHHBIMHU, YTO BO BpeMs
JIEKLUU BbI HE COOBETECH.

[anee cieqyer 03HaAKOMUTBHCS C TEM, KaK U3J1araeTcsi COOTBETCTBYIOIIUM BOPOC B HECKOJIBKUX
3aCITy’)KMBAIOLINX JOBEPHs YYEOHBIX IOCOOMSIX, IOCIE€ Yero HACTyHmaeT CaMblid BaXKHBIH 3Tamlm
IIOArOTOBKM — OOJyMbIBaHME MaTepHaja. DTOT 3Tall B OCHOBHOM COBEpIIAETCS HE 33 MUCbMEHHBIM
CTOJIOM, a BO BpPEMs IPOrYyJIOK, IIOE€30K B TOPOJACKOM TPAHCIIOPTE, B MONYCHE U T. II. HakanyHe nHs,
Korjga OyJeT YMTaThCs JEKIHs, HYy)KHO BHHMATEIBHO MPOYECTh BECh OTHOCSAIIMICA K TeME JIEKLIUU
MaTepua, Coaep Kalluics B yueOHHKeE.

UYeMm JIEKTOp MEHbIIE «CUMIATU3UPYET» TEME JIEKIHMH, TEM TLIATEIbHEE JOHKEH €€ TOTOBUTD.
Hago ymers cebs caepxuBaTh — coOd0OAaTh HEOOXOIMMYIO MPOMOPLMIO MEXKAY JIOOUMBIMH U
HETIOOMMBIMU pa3/ieJaMH POTPAMMBI.

Ha nexuuio Hy)XHO uATH, O0E3yKOPU3HEHHO Biajaes marepuanoM. [l1oxo moaroToBUBIIMHCS
JeKTop OyAeT AymMaTh HE O TOM, KaK 3aMHTEPECOBATh U yBJIEUb CIyLIATeNIel, a ornacarbes, Kak Obl He
3a0BITh KaKOW-THOO0 BBIBOJ MM (POPMYITUPOBKY.

2. Xapakrep nexkuud. [1o/UIMHHBIN TTeAaror He «OTOBIBAET HOMEPY, a HJICT Ha JICKIINIO, KaK Ha
npa3aHuK. Kaxnas nekuusi JOJKHA YUTAThCs HENPUHYXKACHHO, «Ha moabeme». Eciu Bam BO BpeMs
JIEKUMU CKYYHO, TO CIylIaTeNsM B JIeCATh pa3 cKyduHee. MOHOTOHHOe, OeccTpacTHOE, «3aHYIHOE»
YTEHUE JICKIUN COBEPILIEHHO HEJOIYCTUMO.

Jlekuu AOJKHBI OBITH AMOIMOHANBHO OKpamleHHbIMH HyXHO yBiekarh ciymaTeneil cBoei
YBIICUEHHOCTHIO. BbIpakaTh yJIuBIEHHE U BOCXUILEHHE IOJYy4YE€HHBIMH pe3ynbraTamu. OOpaiath
BHHMaHHUE HAa UX MPOCTOTY (€CIM HE MMEET MECTO MPOTHBHOE), CUMMETpHI0, KpacoTy. [Ipennmarats
CIIyIIATEIsIM TOMBITaTbCSl MPEACTaBUTb, YTO MCIBITHIBAI TOT WM HWHOW YUYEHBIM, cHeNaBIIn
OTKpBITHE.

N3BecTHBI cBOMM MacTepcTBOM JIekTOp A.Il. MMHAaKOB TOBOpWIJ, YTO MEAArOr JIOJKEH
4yBCTBOBAaTh JKHU3Hb ayJIUTOPUU U «COBEPIIAET JIEKIUIO» BMECTE C HEIO, a HE Mepe] HElo, IEpeKuBas
KOKIBIA pa3 IpHU M3JI0KEHUM JJAaBHO HM3BECTHOIO €MY MaTepuana BCKO CBEXECTb M HOBH3HY €ro
IIEPBOTO BOCIIPUATHSD.

«O0y4yeHue JOMKHO OBITh MOCTPOEHO TaKMM 00pa3oM, 4TOObI B €ro Mpolecce ydaluics,
noJjiyyasi 3HaHUS, YAUBIUICA W BOCXHUIIAJCS MYAPOCTbIO TEX, KTO IPUHEC JIIOASAM A3TH 3HAHMUS.
YauBmsics W BOCXMINAJICS TapMOHHMEH (a TaM, Ilie ee HeT, YAMBIISICS IUCTapMOHUHU) BelIel, ¢
KOTOPBIMHM €r0 3HAKOMSAT, YTOOBI OH IO CYIIECTBY OLIEHHWBAJ CMBICI M 3HA4Y€HHE MPHOOPETaeMbIX
saanui» (JI.J[. Kyapssies).

OueHb ONBITHBIM, TBOPUYECKU PAOOTAIOMIMNA JEKTOP MOKET MO3BOJIUTh ce0e BO BpeMs JICKIHH
umnpoBu3zanuo. OJIHAKO 3TO JOMYCTUMO JIMIIL HA OCHOBE 0€3YKOPU3HEHHOTO BIIA/ICHUS W3JIaracMbIM
MaTEPUAJIOM.

YuTas NEKUUI0, HY)KHO CTPEMHUTBCS OYIUTh MBICIb, pacCyKIaTb BCIYyX, BOBJIEKas B AITOT
npouecc cryaeHtoB. Korjga ObiBaeT, BO3MOXKHO, Mpeasiarath CTyJeHTaM cooOpa3uTh, KaKUM MOKET
OBITh UCKOMBIN PE3YIITAT.

Jl1st 0)KUBJIEHMS U3TI0KEHUS U pa3psAKu moJie3Ha mytka. OHaKo He cledyeT, 310ynoTpeoss
IIyTKaMH, IpeBpaIiaTh JEKIUIO B Oaara.



OrpoMHoOe 3HaueHHe MMeeT KynbTypa peud. COBEpIIEHHO HEIOMYCTUMBI CJIOBA — Mapa3uThl,
CJIOBa — COPHSIKU: BOT, 3HAYUT, TaK CKa3aTh M T. 1. Hempuemiema cOMBYMBas, HECBSI3HAS PEUb.

3. Texnuka uyreHusi. B Havasne JeKIUU HYXKHO JaTh KPaTKOe BBEICHUE, AHHOTALUIO, 0030p IS
OpUEHTUPOBKU. Pacckazarh 0 ueM OyAeT peub, YTO M Kak OYyAET BBIICHEHO WJIM IOJy4eHo. MHaue
CTY/ICHTBI «3a JIEPEBBSIMH HE YBHIAT Jieca». 3aKOHYHMB HM3JIOKEHHE, KaKOro- JIMOO BOIpOCa, JaTh
pes3toMme, 0003peTh CIENaHHOE.

B xoxe nekuuu HY)KHO yKa3blBaTh, YTO MU B KaKOM BUJE CTYICHTY HY)XHO OyleT MOMHHUTH
Hau3yCTh, U B 0OCOOEHHOCTH, 4TO HE HAJI0 CTPEMUTHCS 3alloMHUTh. Hy)XKHO npenocreperarb CTyJ€HTOB
OT «3yOpeKKH», B 4aCTHOCTU JEMOHCTPAaTMBHO CIHCHIBaTh (MM JAejaTh BUJ, YTO CIIMCBIBAETE) C
OyMaKK{ Ha TOCKY T€ (hOpMYJIbI HITH YUCIIOBBIC 3HAUEHUS, KOTOPBIE HE CIIEAYET 3allOMUHATb.

Uuras JIEKLUIO, HY’)KHO BCE BpeMs 3a00TUTCS, YTOOBI BAC IIOHMUMAJIH.

['oBOpUTH TPOMKO, BHSTHO, pa30OpPUMBO, IUCAThb KPYNHO, aKKypaTHO M 4yeTko. Cieauth 3a
TEMIIOM uTeHHs. TeMIl JOKeH OBITh TOCTaTOYHO YMEPEHHBIM JJISl TOTO, YTOOBI CTYIEHTHI YCIeBaIU
CIIEIUTh 3a XOJIOM PACCY)KJIEHHUH M 3amuchbiBaThb OCHOBHOE, U BMECTE, C TEM JOCTATOYHO KHBBIM,
4TOOBI HE BOLIAPUIIACH CKYyKa.

He nano Gerath mepen JOCKOM, MEIbTELIMTh MEpe] CTYACHTaMH — 3TO MEIIAeT CIylaTessM
cocpeoTouuThes. BmecTe ¢ TeM He cieyeT yno1o0IMBaThCs HCTyKaHy.

4. CooTHollleHUE JIEKIIMH ¢ yueOHUKOM. B neknuu u ydyeOHUKe paccMaTpUBAIOTCSI OJHU U T€
K€ BOIIPOCHI, HO B Pa3HbIX paKypcax U pazIU4HbIMHU BBIPA3UTEJIbHBIMHM CpeJCTBaMHU. B oriauuue ot
y4eOHHMKa B JICKIIMM HCHOJB3YIOTCS HKECThI, MUMHKA, OOJbIIas CBOOOJA W BHIPA3UTEIHLHOCTh PEYH,
JIEeMOHCTpaui. B HM3BECTHOM CMBICIIE MOXKHO CKa3aTh, YTO JIEKIUS M y4eOHUK HE IyONUpyIoT, a

JOTIOJIHSIIOT IPYT JIpyTa.
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