MMUHOBPHAYKH POCCHUUA
(benepanbHOE roCy1apCTBEHHOE OIOIKETHOE 00Pa30BATEIILHOE YUPEKIECHUE
BBICILIEr0 00pa30BaHuUs
«APKYTCKHM T'OCYJAPCTBEHHbIII YHUBEPCUTET»
OI'BOY BO «UTI'Y»
Kadenpa o0meii 1 kocMuyecKkoi GpU3NKu
Kadenpa reosioruu Hepru 1 rasa

Koro (akyybTeTa

C.IL IIpumuna

«dd v Lo bmi  2022T.
J

PaGouasi nporpaMMa TUCHHIIMHBI

HanmenoBanue nucunmiuabl (moayJsi): b1.0.15 ®usuka

CrnemuaabHocth: 21.05.02 ITpukinaanas reoyiorus

Cneunaﬂmaunﬂ: I'eonornyeckas cheMKa, IOUCKU U pa3BeaKa MECTOPOKIACHUN TBEPABIX IOJE3HBIX
HCKOIIaCMbIX

Kpaimnpukauus BeINyCKHUKA: [ OpHBINA HHKEHEP-Te€0JIOr

dopma o0yueHusi: 3a09Has

CormacoBano ¢ YMK reosoruueckoro PexomennoBano kageapoii:
(bakynpTeTa _ 00111el U KOCMUYeCKOU PU3nuKn
[Tpotokom Ne 2 ot « 22 » __ maprdy, 42022 1. IIporoxkoa Ne __ 8

) or « 14 » Mapra 2022 r.
(Pl 3aB.kadenpoii_na.¢.-M.H., mpodeccop

[Tarrepnsrii B.JI.

[Ipencenarens [
JOLICHT K.T.-M.-H. HeT‘yJHOB CIL |

Hpkyrex 2022 r.



Copnepxanue
I. Heau v 32294 THCHHITHHBE (MOLYJIISI) ....vvvieiiiiieiiieessieeessteeessteesssseesssbeesssbeesssseesssseesssseessssessssness 3
1. Mecto nucuumiannsl (MmoayJsi) B cTpyKType OIIOII BO ... 3
I11. TpeGoBaHusl K pe3yJIbTATAM OCBOCHHS THMCIMILTHHD ......ccvviiiiieeiiieesieessieessieessseesssseesssness 3
IV. CoagepxkaHue M CTPYKTYPA TMCHUIITHHBI (MOYJIS) ..oovvviiiinirieiiiinie e e esres e snee e snee s 4
4.1. ConepxaHue AUCUUILINHBI, CTPYKTYPUPOBAaHHOE MO TEMaM, C YKa3aHHEM BUIOB
yueOHBIX 3aHATUN U OTBEJICHHOTO Ha HUX KOJMYECTBA aKaJIEeMUUYECKUX YACOB ............. 5
4.2. Ilitan BHEayAUTOPHOU CaMOCTOSATEILHOW padOThI 00YUYAIOMUXCSI IO AUCIUIUINHE 6
4.3. ConepKaHUE YUCOHOTO MATCPHATIA ..euvvvrersrreesssressssseesssssesssssnsssssessssssesssssesssseessnsees 7
4.3.1. IlepeyeHb CEMHUHAPCKUX, MPAKTHUECKUX 3aHATHH U JTAOOPATOPHBIX PAOOT.......eevenenee. 11
4.3.2. Ilepeuenpb TeM (BOIPOCOB), BHIHOCUMBIX Ha CAMOCTOSITEIBHOE U3yYCHUE CTYACHTAMU B
pamkax caMoCTOSATENBEHON PAOOTBI (CPC) ...vviiiiiiiiiiiiiiicecc e 12
4.4. MeTtoaudeckne yKa3aHUs 10 OPTaHU3alliN CAaMOCTOSATEIBHON paboThI CTYyeHTOB13
4.5. I[lpuMepHast TeMaTHKa KYPCOBBIX pa0O0T (MPOCKTOB) (TIPH HATHUHH) «...vvveervveeennnns 13
V. YueOHo-MeTOAUYecKOe U MHPOPMAIHOHHOE o0ecTiedeHne TUCHUIIIUHBI (MOIYJIA) ............ 15
Q) NEPEUCHD JIUMEPDANMYPDBL .....vverevieieiateesseessse e st e st e e b e b e e b e b e sbb e e e be e s ne e sneeanne e 15
0) NEPUOOUUCCKUEC UBOAHUSL. ... vvveiveeesisiieesiieesiassassseesssbeeesbresssssessssseesssseesansbeeeanteeesnees 15
B) CHUCOK ABMOPCKUX MEMOOUYECKUX PAZPAOOMOK .vvveivvereiiiisiiiresesiensssisessssesssseeesnes 15
2) 6aszvl OaHHBIX, UHGOPMAYUOHHO-CRPABOUHBLE U NOUCKOBBLE CUCTIEMBL ......veeereenern 15
V1. MaTepuajibHO-TeXHUYECKOe o0ecriedeHUe TUCHMIIMHBL (MOTYJIIS) ....oovvveiernnianieenieenieenns 16
6.1. YueOHO-1a00PATOPHOE OOOPYHOBAHME: .....uvveerieirierireesirsaseesssesasessnesssnesssneessneens 16
6.2. IIPOTPAMMHOE OOCCTICUCHHIE: ......uvevvesreseesieesieesieesseesseesseesseesseesseesseesseesseesneensesnnes 16
6.3. TeXHUUECKUE U ATEKTPOHHBIE CPEICTBA: ..vvveurreeesrerersrreessnreesssneeesannessssnesssnneeesnnnes 16
VII. O0pazoBATEIBHBIC TEXHOOTHM. ..........ooiteeiureareeisreareessrtaseessneanesssneaneessneareessesareessessreessees 16
VIll. OueHounblie MaTepHAaJIbI A5 TeKyLIero KOHTPOJISA M MPOMEeKYTOYHOM aTTecTauuM...... 17

MMPUJIOKEHME: @OC...........coo oot ene e 23



|. Heau u 3212494 TUCHUIJIMHBI (MOZYJIs1)

[Tporpamma nipegHa3HaueHa i oOecrneueHus: Kypca «Pu3nkay, u3y4aeMoro CTy/IeHTaMH B
TEYEeHHE MEePBOro Kypca.
IJens xypca — 3HAKOMCTBO C OCHOBHBIMHM 3aKOHAaMHU (DM3UKU U BO3MOXKHOCTSIMH MX NPUMEHEHHS
IIPY PEIICHUH 33]1a4, BO3HUKAIOIINUX B MOCIEIYIONICH MPOoQecCHOHAIBHOMN IeATEeTHHOCTH.
JUist OCTHKEHMS TAaHHOW LIEJIH CTABATCS 3a4a4M:

® U3yuuTh (yHAAMEHTaJIbHblE (QU3NYECKHE 3aKOHbI U SBJICHUA, JIXKAIUE B OCHOBE
COBpEeMEHHOM (pU3MUeCKOi KapTUHBI MHUPA;

e oOecrneunTh yriayOJeHHOE H3ydeHHWE HanOOJee BAKHBIX OTKPBITHH B 00JACTH (DUBHKH,
OKa3aBIIUX OIpeeNsionlee BIMSHUE Ha pa3BUTHE reoPu3uku U (U3NYECKUX METOJOB
WCCIIEIOBaHMI B I€0JIOTUN U MUHEPAJIOTHH;

® CII0COOCTBOBATH PA3BUTHIO HAYYHO-MCCIIEIOBATEIBCKIX U HAYYHO-

MIPOU3BOJICTBEHHBIX KOMIIETECHIMH, 0a3UPYIOIINXCS Ha 3aKOHAX (DU3UKH, B

obractu HU3YUCHUS U aHAJIM3a I'COJIOTHYCCKUX CUCTCM.

1. MecTo qucnuniaunsl (MoayJisi) B crpykrype OIIOII BO

Jucnunnnna «Pu3nka oTHOCUTCS K 0a30BOH YacTH 1uKIa qucuuiuial b1,

BXO[[HBIC 3HaHUA, YMCHUA MW KOMIICTCHIHWH CTYICHTOB, H€O6XOIII/IMI)IC IJid U3Y4YCHUA
AUCHUIUIMHBI, ONPCACIAIOTCA HUX 0a30BBEIMH SHAHUAMHU, MMOJTYYCHHBIMHU IIPU HUIYUCHHUU (bH3I/IKH,

XUMHHU U MATCMATHKU B KYpCC CpG,I[HCfI IIKOJIBI.

I11. Tpe6oBaHus K pe3yIbTaTaM O0CBOCHHMS IMCIUIITIHHBI

[Tocne uzyuenus Kkypca GU3UKH, CTYACHT JIOJDKEH 00J1aJ1aTh CISAYIOIUMHA KOMIIETCHITUSIMU ;

- CHOCOOEH MPUMEHSTh OCHOBHbIE MOJOKEHUS (yHIAMEHTAIbHBIX €CTECTBEHHBIX HayK U
Hay4YHBIX TEOPHl NPU NPOBEACHUN HAyYHO-UCCIIEI0BATENbCKUX PAOOT 10 U3YUEHUIO U

BOCITPOHM3BO/ICTBY MHUHEpaIbHO-ChIpbeBoii 0a3bl (OI1K-3).

N3yueHne Kypca HampaBlIeHO Ha Ppa3BUTHE MPEJCTABICHHH CTYJIEHTOB O (U3NYECKOMH
KapTUHE MHpa, pacliupeHue, yriyoiaeHue u o0001IeHne 3HaHU O CTPOCHHUH BEILECTBa, pa3BUTHE
MM03HABATENIbHBIX HHTEPECOB, MHTEJUIEKTYAIbHBIX U TBOpUYECKUX criocoOHocTel. OCHOBA MOTyYeHUs
¢u3nvecKkux 3HAHUH — HE TOJBKO H3YUYEHHE TEOPETUYECKUX IIOJIOKEHHH U 3aKOHOB, HO M

71a00paTOPHBIHM IKCIIEPUMEHT.
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IlepeyeHb MUIAHUPYEMBIX Pe3yJbTATOB 00yUYeHUs MO JUCHHUIJINHE (MOYJII0), COOTHECEHHBIX €
HHIMKATOPAMH J0CTHKEHHUs KOMIIeTeHIN i

Komnerennus HNuaukaropsl Pe3yabTaThl 00yyeHus1
KOMIIeTeHIN i
OIIK-3 HJIK onk3a 3uaer:
VY4auTeIBaeT OCHOBHEBIE . Qusuueckue 0CHO8bl MEXAHUKU, RPUPOOY
[IOJIOKCHUS KOJIe6aHULl U 80JIH, OCHOBbI MOJICKYJISPHOU (PU3UKU
(D YHIAMEHTAIBHBIX u MepMOOUHAMUKU, dNIeKmpu1ecmea u
MASHEemusmMa, ONMUKY, AMOMHOU U  SOEPHOU

€CTECTBEHHBIX HaYK U
Hay4YHBIX TEOPHil B
perieHnun
npodeccnoHanbHbIX 3a7a4

Qusuxku 6 obveme, He0OXOOUMOM OJisl peuleHus.
npogheccuonanbbix 3a0ay.
Ymeer:
. 00bACHUMb  OCHOBHble Haba0Oaemble
NPUPOOHbBIE U MEXHO2EHHbIe ABNeHUs U dhhexmbl
¢ nosuyuti  PYHOAMEHMANLHLIX — PUBUUECKUX
83aUMOO0eUCMEUlL;
UCHOb306aMb PUUYECKUE 3AKOHbL NPU

aumanuze u peweHuu npoodrem npogeccUOHaIbHOU

oesmelbHOCmu,

. UCTNONIKOBLIBAMb  CMbICT  (PUULECKUX
BeNUYUH U NOHAULL.

Buaaneer:

® uMemodamu nposedeHus uauYecKux uzmepeHul,
Memooamu KOPpeKmHOU OYeHKU NOoSpeutHoCmu

npu nposedeHuU PU3ULECK020 IKCNEePUMEHMA.

HJIK onk3.2

Br16upaeT ontuManbHbIN
Croco0 peleHus 3a/1a4 Ha
OCHOBE 0a30BBIX
MIOJI0KEHUN
(GyH1TaMeHTaJIbHbIX
€CTECTBEHHBIX HayK U
Hay4HBIX TEOpUH ITPU
IIPOBEJICHUH HAY4YHO-
HCCIIEI0BATENbCKUX paboT
10 U3YUYEHUIO U
BOCIIPOU3BOICTBY
MHUHEPAJIbHO-CHIPbEBOM
6a3bl

3uaert:

. @uzuuecKue 0CHOBbL MEXAHUKU, NPUPOOY
KOeOAHUIl U BOJIH, OCHOBbL MOAEKYIAPHOU DU3UKU
u MePMOOUHAMUKU, 21eKmpuUYecmea u
MazHemusma, ONMUKU, AMOMHOU U SOEPHOU

Qusuxku 6 obwveme, He0OXO0OUMOM 0Nl OCB0EHUs

QuzuuecKux OCHO8  2eon02uu, 2eoXUMUU U
2eoqhusuxu.

Ymeer:

. pabomamsp c npubopamu u
o0bopydosanuem COBPEMEHHO Quszuueckou
nabopamopuu.

Baageer:

®  3HAHUAMU o6megbu3uqea<ux 3AKOHO6 U npUHYUNOe6
8 BAICHEUUUX npakmu4eCKux npuilodHCeHuslx

2ceoyiocud.

IV. CoaepixkaHue M CTPYKTYpPa IMCHUILIUHBI (MOAYJIST)

O0BeM IUCIUILIMHEI COCTABIIAET / 3a4ETHBIX €OUHUIEI, 252 4acos,

B TOM 4Hclie 29 4acoB KOHTaKTHOU pabOTHI.

3aHsaTus IpOBOAATCA B 3a04YHOM (I)OpMC O6y‘ICHI/IH C MPUMCHCHUCM JUCTAHIIMOHHOI'O KOHTPOJIA

CaMOCTOATENbHON paboTh cTyneHTOB uepe3 DnMOC dakynpTeTa. DIEKTPOHHON U TUCTAHITMOHHOM

dhopm 00yueHHUst He TPeoIaracTcs.

Ha MPAKTUYCCKYIO ITOATOTOBKY OTBOAUTCA 8 AYAUTOPHBIX 9aCOB (BO BpPCEMs BBITIOJTHCHUA

n1a0opaTOpHBIX padboT).

dopma TPOMEKYTOUHOM ATTECTALUN: DK3AMEH.




4.1. Copepxanue IMCOMILIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM, ¢ YKa3aHHeM BH/I0B y4eOHBIX 3aHATHI U OTBEJICHHOI0 HA HUX KOJIMYeCTBA

AKAACMHUICCKHUX JacoB

Bunsr yueOHOH pabOTHI,

BKITIOYast CAMOCTOSTENFHYIO PadoTy 00ydJaromuxcs,
MPaKTHYECKYIO IOATOTOBKY ¥ TPYAOEMKOCTh

DOopMBI TEKYILETO
KOHTPOJISl yCTIEBAEMOCTH;
dopMa IpoOMEXYTOUHOU

3
g E
=
° 8 2 (B "acax) aTTecTalnn
o § E é‘; KonraktHas paboTa mpermomaBaTess ¢ = (no cemecmpam)
o <
Ne Pazzen qUCUMIUIMHBY/ TEMA s z 28 obyqatomumucs =
/H & 5 & 5 2
Q = =
/M E E Jlexmn Cemunapckue/ Koncynp 3 Lc%
§ E TIpaKTHICCKIe/ TaLuNA [t;) =¥
S nabopaTopHEIE =
3aHATHUS ©
1 2 3 4 5 6 7 8 9 10
1 | Pazzgen 1. dusnyeckre OCHOBBI MEXaHUKHU 1 | 42 2 1 2 39 | Otuérel Mo
2 | Paznen 2. TepmoauHaMuka M CTaTUCTHYECKask (pU3UKa 1 | 23 1 1 2 20 | maGopaTopHOii
3 | Paznen 3. DnekTpuyeCTBO U MarHeTU3M. 1 | 44 2 2 2 40 | paboTe, KOHTPOJIbHBIE
4 | Pazmen 4. KonebaHus v BOJTHBI 1 | 44 1 2 2 40 | BOIPOCHI,
5 | Paznen 5. BomHOBas onTuka U KBaHTOBasI (pu3MKa 1 | 46 1 2 4 40 | TCCTUPOBAHMS 11O
6 | Pasmen 6. OCHOBBI aTOMHOI U AEPHON PU3UKU 1 44 1 ) 5 40 paszaenaM, JOMalIHHUe
KOHCIIEKTBI
KOwurpons | 1 5 TECTUPOBAHUE
KCP 1
DK3aMeH 1 4
HToro uacon 252 | 8 10 14 219




4.2. IlnaH BHeayAUTOPHOIi CAMOCTOSITEIbHOI PaG0oThI 00Y4YaIOLIMXCSl 10 TUCHMIIHHE

CamocTosiTenpHast paboTa 00yJaroIIuXCst Y4eOHo-
METOJHYECKOC
Cpoxku Onenouynoe
Kypc Ha3zBanwue paznena, TeMbl . Tpynoemkoct obecrieueHre
Bun camocTosiTenbHON pabOTH! | BBITOJIHEHU CPEACTBO .
4 b (uac.) CaMOCTOSITENIbHOM
paboThI
1 Bce Tembr OdopmiieHne oT4YeTa no| B Teuenue 9 OruiT
nabopaTopHOI paboTte ceMecTpa Meroanueckue
[ToaroToBka K 3ammTe OTYETa IO OTBeTHI Ha Marepuabl K
N B Teuenue
1  |BCE TEMbI nabopatopHoii paboTe ceMecTha 8 KOHTPOJIbHBIC na0.paboTam
P BOIPOCHI
[To xaxxomMy M3 LIECTH pa3eIoB IToaroToBKa K UTOrOBOMY [Ipoittn
TECTUPOBAHUIO CaMOCTOSAT
€IIbHOE
TECTUPOBA
e Bes
1 ’ 64 peKOMeHTyemast
OCBOUTH
JauTeparypa
TeopeTuye
CKUH
Marepuall
TEMBI Tectbl
Paznener 3,4,5,6 [ToaroroBka mononuenuii mo (K xoHIty B
cst
TEeME JIEKIMU (MHTEPAKTUBHAS |KaXJ0T0
1 H (U p I 138 peKOMeHTyeMast
dbopma 3aHATHIN), KOHCIIEKT Ha |CEMeCTpa
IuTeparypa
BBIOpaHHYIO TEMY U3 CIIHCKA KoHcnekr
OO61muii 00beM CaMOCTOATEILHOM PabOThl O JUCIMILIMHE (4ac) 219




4.3. Conep:xxaHue yueOHOIro MaTepHaJia
CopepxaHue pa3JeioB U TEM TUCITUTUINHBI
Beeoenue
Qusuxa 6 cucmeme ecmecmeennvlx Hayk. Obwas cmpykmypa u 3a0adu oucyuniunvl « Odowas
Qusuxay. Eounuyer ¢uzuueckux eeauyun. Cmpykmypuoie snemenmvl mamepuu. Cunvl u
83AUMOOeUCMBUSL 8 NPUPOOE.
JE 1. @u3zuueckue 0CHOGbI MEXAHUKU
1.1. Kunemamuxka
OcHosHble  KUHeMamuyeckue Xapakmepucmuku KpUGOIUHENHO20 OBUJNCEHUs: CKOPOCMb U
YCKOpeHue: HOpMavbHoe u maneeHyualvhoe. Kunemamuka spawamenvnozo 08udceHus. yenoeas
CKOPOCMb U Y2l1080€ YCKOPeHUe, UX C643b C IUHENHOU CKOPOCMbIO U YCKOPEHUEM.
1.2. Jlunamuxa
3akonvr Hoiomona. Macca, umnynvc, cuna. 3akon coxpanenus umnyivca. Momenm umnynvca
MAmepuanbHol MoYKU U MexaHuyeckou cucmemvl. Momenm cunvl. Ypaenenue MOMEHMOS.
VYpasnenue osuscenus mamepuanbHol moyKku 8 KOOPOUHAmMHoU gopme.
1.3. I'pasumayuonnoe none 3emnu
Cuna mssxcecmu u epasumayuonnoe noie 3emau. Xapakxmepucmuku epasgumayuoHHO20 NOJsL:
HanpsceHHocms U nomenyuan. Ilomenyuanvhsie cuivl, 66edeHue NOHAMUL NOMEHYUANA O
g3aumooelicmeyiouux men. Anomanuu yckopenus cunvl maxcecmu. Ilnomnocms  nopoo.
Qusuueckue ocHosvl epasupazsedku. I pasumemp. Anomanuu yCKOpeHUs CUNbL MANCECMU U
@uzuueckue 0CHOBbL 2paAsUPA36EOKU.
1.4 Dnemenmot mexanuxu meepooco mena.
Momenm cunbl U MOMeHmM UMNYIbCA, UX B3AUMOCEA3b U 3AKOHbL COXpaueHus. [lepopmayus
meepdoco mena, 8uodsl deghopmayuil, 3axon Iyka. I'opusie nopoowl, ux ynpyeue ceolicmea u
Xapakmepucmuxu.
1.5. Onemenmor pusuxu 6 ceonocuu. Ilons 3emau. Ilapamempol ¢pusuueckux noneu 3emiu.
Buisgnenue ceogusuueckux avomanuii. Obobwarouee noemopeHue — Onpoc nO meme
«Dusuueckue 0CHOBbL MEXAHUKILY
AE 2. Tepmoounamuxka u cmamucmuieckasn puzuka
2.1 Dnemenmul cmamucmuyeckol u MOJEKYAAPHOU QUIUKUL.
Bv1600 ypasnenusi cocmosinusi u0eanrbHo20 2a3d HA OCHOB8e KUHEMUYeCKUX NpeoCcmasieHull.
Cmenenu c60600bl MONEKY U pacnpeoeieHue dHepeun no cmenexsam c8ob00vl. Pacnpedenenue
Makxkcsenna, 9KCnepuMeHmanvbHoe  000CHOBAHUE. Pacnpeoenenue  borvymana — u
bapomempuueckasn popmyna.

2.2. Tpu nauana mepmoouHamMuKu.
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Paenosecuvie u  HepasHogecHvle  cocmosanus, epems  penakcayuu. Ilepeoe  Hauano
MepMOOUHAMUKY, aduabamuyecKkull npoyecc. Bmopoe nauano mepmoounamuku, obpamumvie u
Heobpamumvle npoyeccyl. Tpemve HA4an0 MEPMOOUHAMUKU, IHMPONUSL.

2.3. Dnemenmol puzuneckoil KUHemuKu

Hasnenue 6 scuokocmu u ease. Jlamunaprnoe u mypoynenmuoe meuenus s’cuokocmu. Bazxocme.
Memoouka onpedenenus esazkocmu. Bazkocms, kak gusuyeckoe ceolicmeo negpmu. enenus
nepenoca. [ugpgysus, mennonposoonocms, eHympeHunee mpeHue. bpoynosckoe oOeudiceHue.
Tennosvie ceoticmea 2opHbix nopoo. TenionpoeooHOCmb 20PHBIX NOPOO, MENI0EMKOCHb U ee
CB513b C MUHEPATIO2UYECKUM COCMABOM NOPOO; YOECIbHASL MENI0EMKOCHb U NIOMHOCHb NOPOO.

JIE 3. dnexmpuuecmeo u maznemusm

3.1.2nekmpocmamuyeckoe noe u e20 XapaKmepucmuxu.

llone ounons. Ilomox eexmopa. Ilomenyuan. Oxeunomenyuanvuvie nosepxnocmu. Ces3b
HOMEHYUANA U HANPANCEHHOCMU INeKMPULeCKo20 NOJIAL.

3.2.1locmosinHblii mok.

Dnekmpuueckuti mok,; cuia u niomuocms moka. CmoponHue cuvl, 31eKmpooSUICYWAsl CULA U
Hanpsicenue. 3axkon Oma 6 unmeepanvhol u oughgepenyuanvhoi opme. 3axon [Jocoyns —
Jlenya. @usuueckue 0cHOBbl 21eKMPOpaA3seoKu. INeKmpoMacHUmHvle NoJis, UCNONb3yembvle 6
anekmpopaszeedke.  3aoaua  snekmpopazeedku.  Memoodvl  21eKMpopazeeoku.  Memoo
CONpOMuUBIeHUll, 1eKmpoMaHUMHoe 30HOUPOBAHUe.

3.3 .Mazuumocmamuxa

Macnumnoe 63aumooeticmeue NOCMOSHHBIX MOKO8. Bexmop macnumuou uHOyKyuu. 3aKoH
Amnepa. Cuna Jlopenya. /lgudscenue 3apsoos 8 21eKmpuyecKux u MazHumHulx noax. 3akon buo-
Casapa-Jlannaca. Teopema o yupkynayuu (3aKoH noJIHO20 MOKA).

3.4. Maenumnoe none 3emnu u MacHumopaszeeoKka 6 2e0102uu.

Maenumnoe none u e2o xapaxmepucmuxu. InemMeHmvl 2eoMacHUmMHo2o nos. Maenumnvle
anomanuu. Puzuieckue 0CHO8bl MACHUMOPA36€0KU.

3.5. Maecnumnoe none 6 sewgecmae.

Ilpupooa macnemuszma. Macnumnvle Momenmsl 31eKMPora u amoma. ua- u napamacHemuxu.
Hamaenuuennocms. Macnumnoe none 6 eeugecmse. @eppomacnemuxu u ux ceoticmea. Ilpupooa
deppomacnemuszma. Knaccughuxayus 2opHuix nopoo no ux MacHUmHsbiM C80UCMBAM.

3.6. Ocrosvl meopuu Maxceenna 0ns S1eKMPOMASHUMHO20 NOJIA.

Buxpeeoe  anexmpuueckoe  none. Tox  cmewenus.  Vpasnenus — Maxceeina 0
NEKMPOMASHUMHO20 NOA, UX 8UO O CMAYUOHAPHBIX HOJLEl.

3.7 Obobwarowee nosmoperue — Onpoc no pazoeny « INeKmpuiecmeo u MacHemu3my»



JE 4. Konebanus u 60nnbl

4.1.1I'apmoHuueckuti ocyuniamop.
Mamemamuueckuu, NpY#CUHHBIL, DU3UYECKUL. YPpasHeHue 2apMOHUYeCKUX KoareOaHui;
ClloJiCeHue KoneOaHutl 00HO020 HANpasieHus U OOUHAKOBOU Yacmomvl. Ynpyeue 60JHbI.
Ypasnenue bezyweii 6onnbi.
4.2.OnekmpomacHumHule 80JIHbL.
Hugpgepenyuanvnoe ypasnenue 21eKMPOMACHUMHOU GONHbI. DHEpeUs INeKMPOMASHUMHBIX
60/1H. UMnynse 21eKmpomMazHumHuo20 noJs.
4.3.Ceticmuuecxue, akycmuueckue u yibmpas3gyKkosvlie Memoobl 2e0pu3uxu
Qusuueckue 0CHOBbI CelcmMopaszeoku. Ynpyaue 80aHbl 8 20pHbIX  NOPOOax. AKycmuueckue u
YIbMPA38yKOBble MeMOoObl 8 UCCIe008AHUU CIPYKIMYPHBIX HEOOHOPOOHOCELL.

AE 5. Boanosasa onmuka u keanmosasn uzuka
5.1. Unmepgepenyus ceema.
Cnooicenue 08yx MOHOXPOMAMUYECKUX INEKMPOMAHUMHBIX 60aH. llonamue Kozepenmuocmu.
Knaccuueckue onvimvl. Humepghepenyus 6 mounkux naenkax. Ionoepagus. Aenrenue
unmepgepeHyuu 8 u3y4eHuu ONMuU4ecKUx c80UCmMse KpUCmallios.
5.2. luppakyus ceema.
Hpunyun [I'oticenca-@penens. Obviacuenue ouppakyuu Dpenenss Ha Kpyeiom omeepcmuu u
Kpyenom skpane npu nomowu 30H Dpenens. Paspewarowas cnocobHocms onmuyecKux
npubopos. Jugpaxyus Opayneoghepa na wenu.
HHugpakyuonnas pewemra. /[ucnepcus u paspewarowds cnocoOHOCHMb peutemku.
5.3. Penmeenogckue nyuu.
Jugpaxyusa na maxpomonexkynax. 3axon Bynvgha - Bpecea. Aenenue ougpaxyuu 8 oyenke
VAPY2UX CBOUCME 2e0]102UutecKoll cpedbl. [udpakyus 80nH, KAK UHCMPYMEHM 2e0(U3ULecKo20
Memooda ceticmopazgedku. Dusuyeckas npupooa feleHus upuzayuu — (onanecyemyuu) 8
NPUPOOHBIX MUHEPANAX
5.4. llonapuzayus ceema.
Iouamue o nonapuzosannom ceeme. 3axon Mantoca. Ilpoxodicoenus ceema uepe3 cucmemy
noaapuzamop — Kpucmail — auanuzamop. Ilonapuzayus ceema — npu ompadcenuu u
npenomaenuu. 3akon bprocmepa. Jlunetinoe 08ynyuenpenomnenue.
5.5. Qusuxa munepanos.
Henenue nonapuzayuu ceema 8 NpeoMemax MUHEPANbHO2O0 YUKIA — MUHEpaniocul,
nempozpaghuu, KpUCmaiioonmu4ecKuti Memoo u3yyeHus 2opubix nopood. OcHoenvie onmuiecKkue
ceoticmea Kpucmannos. Ilonapu3ayuoHuslii. MUKpOCKON 6 U3VYeHUU ONMUYECKUX CEOUCmE

MuHepanos u 2opHulx nopoo. Kpucmannoepagusa. [lempoghusuxa.
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5.6. Keanmosas npupooa uznyueHnus.
Macca u umnyavc ¢pomona. [laérenue ceema. IDgpgexm Komnmona. @omosppexm u
KOMNMOHOBCKOE PACCesaHUe (2aMma-2amma-memoosl) 8 U3y4eHul 20pHbiX NOpoo.
5.7. Oonpoc no meme «Bonnosas u K6aHmMo8aAsk NPUPOOA U3TLYHEHUS)

5.8. Keanmosas mexanuxa

Tunomesa oe bpoiina. /Juppakyus muxkpouacmuy. Ilpunyun neonpedenennocmu I evizenbepea.
Bonnosas ¢ynxkyus, ee cmamucmuyecKuil CMbuICI U YCIOB8UA, KOMOPbIM OHA  OOJHCHA
yoosnemeopsams.  Ypaeuenue  ILllpeounzepa. Keamnmosas uyacmuya 6  O0OHOMEPHOU
nomenyuanorou sasme. OOHOMEPHBLI NOMEHYUANBHBIU NOPOE U bapbvep.

JE 6. Ocroebl amomnuoil u a0epHoil ¢puzuxu
6.1./IInanemapnas modenb amoma.
Aenenua noomeepcoaroujee cnodxcHoe cmpoenue amoma. Mooenu amoma no Tomcomy u
Pezepgpopoy. Onvimur Pezepghopoa no paccesnuro anvgpa-uacmuy. HAoepras modens amoma.
Dmnupuyeckue 3aKkOHOMePHOCMU 8 amoMHbIX cnekmpax. Popmyna Banemepa
6.2. CnekmpanbHwlil AHAIU3 8 2€0/I02UM.
Xumuyeckuil cocmag 20pHuIX NOPoO, pyo, MUHEPAN08. AMOMHbBIN IMUCCUOHHBLU CNEKMPATbHbLU
aMaIU3 nPU NOUCKOBLIX U PA36€00UHBIX pAOOMAX, NPU U3YYEHUU MECTNOPOIHCOCHULL.
6.3. Ocnoswvi (huzuku amommozo s0pa.
Hckyccmeennoe npespawenue amomuvix s0ep. Omkpvimue Hetimpona. Cmpoenue amomMHO20
a0pa. 3anucv sadepHulx peakyuu. Mzomonvl. [lonamue 0 Me30HHOU meopuu sO0EepHuIX CUIL.
OHepeus ceasu u degpexm maccol. Hcnonvzosanue s0epHuIX NpespawjeHull, YenHas peakyus
Oenenus sdep. TepmosoepHuvle peakyuu.
6.4. Paouoaxmusnocmeo.
Buowt u 3axkonvl paduoakmusnoco uznyuenus. Hoepnuvie peaxyuu. /enenue sioep. Cunmes saoep.
Hoepnasa ceogpusuxa. Ilouck u pazeeoka paouoakmusHuvlX pyo, aHAIU3 2OPHBIX HOPOO.
Paouomempuueckas pazeeoxa. Memoovl paduomempuu: 2amma-cbeMka U IMAHAYUOHHAS
cvemka. Tamma-memoovl 6 onpedeleHuu  abCONOMHO20  803PACMA  20PHLIX  NOPOO.

Paouoceonozus. floepnuvie «uacwy. Paouoakmusnuvle uzomonst 6 npupooe.
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Ne Ne paznena u HanmenoBanue ceMrHapos, Tpyno | Ouenoun | ®opmupye
n/n TEMBI MPAKTUYECKUX U JTA00OPaTOPHBIX €MKOC ble MbIE
JUCIUTIAHBI pabor Tb*, | CpeAcCTBa | KOMIIETEH
YaChI 07051
1 2 3 4 5 6
1. | ®usnueckue l.CraTuctuyeckas o0paboTka OIIK3.2
OCHOBBI pE3yJIbTaTOB U3MEPEHUH. OTIK3.1
MEXaHUKHU 2.MasATHUKOBBII rpaBUMETP: Oruér,
ornpeziesieHue YCKOPEHUS KOHTPOJI
CBOOOJHOTO MaJICHUS C TOMOIIbIO bHBIE
MasiTHUKa Ha muporte Mpkyrcka. 2 BOIPOCHI
3.M3yuenue ynpyrux aedopmanuii :
— CBOIICTBa MHHEPAJIOB M TOPHBIX pelieHue
MOPO/I. 3aJ1a4uu
4. OnpeneneHue MIOTHOCTH TEN
THJIPOCTaTUYECKUM B3BELINBAHUEM
2. | Tepmonunamuka | 1.0npenenenue koadduiueHTa Oruér,
Y CTaTHCTUYECKas | BA3KOCTH BO3JlyXa M pacdeT CperHei KOHTPOJI
¢duznka JUTMHBI CBOOOTHOTO TIpodera u bHBIC
3 PEKTUBHOTO AUAMETPa MOJICKYIT 2 BOIPOCHI
BO3/yXa. ,
2. OmnpeneneHyie OTHOLICHUS pelieHue
yIETbHBIX TEINIOEMKOCTEH Ta30B 3a/1a4uu
3. | DnexrpuuectBo u | 1.M3ydyeHne OCHOBHBIX HCTOYHUKOB
MarHeTu3m TOKa ¥ 3JIEKTPOU3MEPUTEIBbHBIX .
Oruér,
puOOpOB.
2. N3yuenne (pu3NYECKUX OCHOB KOHTPOI
bHBIC
METO/1a KaXYIIErocsi COPOTUBICHUS 2 BOMPOCH
B DJIEKTPOPA3BEIKE.
3. 3HaKOMCTBO C T€OMarHeTU3MOM '
pelieHne
Ha MpUMepe ONpeAeIeHNs HHAYKIH
MarHuTHOTO TIOJI 3eMJIH B st
Hpkyrcke.
4. | Konebanus u 1. Onpenenenre CKOPOCTH 3ByKa Oruér,
BOJIHBI METOJIOM CTOSIYUX BOJIH. 5 KOHTPOJT
bHBIC
BOTIPOCHI
5. | Bonnosas ontuka | 1.M3ydeHue siBIeHUS MONSAPU3ALMS Otuér,
Y KBaHTOBas CBETa — OCHOBBI HCCIIEI0BaHUN KOHTPOJI
¢buznka ONITUYECKHUX CBOMCTB MUHEPAJIOB. bHBIC
2.M3yuenue sBienus potodrpdexra 4 BOIIPOCHI
— 3JIeMEHTa raMMa-raMMa-MeTOJIOB B :
U3y4EHHH TOPHBIX TOPOJ. pelieHne
3.SIBnenue nudpaxum, Kak METo 3a/1aun
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BBIABJIIEHUS HEOTHOPOAHOCTEN
Ie0JIOTMYECKOU Cpebl.

6. | OcHoBBI aTOMHOH | 1.3HAKOMCTBO C METOIOM OTuér,
W sytepHOi CIIEKTPOCKOITUU B (PU3HUKE KOHTPOJI
MHUHEpAJIOB Ha MPUMEPE U3YUCHUS bHEIE
¢buzukn 2
CIIEKTpa BOJOPO/a. BOITPOCHI

2 .MccnegoBanue MOriIoMCHUS ,
paIII/IOEIKTI/IBHOFO I/I3.Hy‘-IeHI/I$I B pemeHHe
BEILIECTBE. 3a/1a4u

* B kaxJ1I0M paz[iesnie UMeeTcsl HECKOJIBKO JIabopaTOpHBIX padoT. CTYIEHT BBINOIHSET OJHY (B
paszere) o BeIOOpy mpernoaaBartess.

4.3.2. llepeyennb TeM (BONMPOCOB), BBIHOCHMBIX HA CAMOCTOSITEIbHOE U3yUYeHHEe CTYIeHTAMU
B paMKax camocTositebHoi padoTsl (CPC)

No Tema Bun 3agaHue Pexomennyemas | Komnuec
HEJI. CaMOCTOSATEIIbHOMN auTeparypa TBO
paboThI 4acoB
1. | ®uszuueckue IloaroroBka k [Iporitn
OCHOBBI Onpocy 1Mo CaMOCTOSTEJIbHOE
MEXaHUKH pasneny: TECTUPOBAHUE, [1-4] 4
«Dusznueckue OCBOMUTh
OCHOBBI TEOPETHYECKUI
MEXaHUKH Marepuai TEMbl
2. | DOnexrpuuectBo | [lomroroBka k IIpoiitn
Y MarHeTu3M Onpocy 1Mo CaMOCTOSTENIbHOE
paszeny: TECTUPOBAHHUE, [1-3,5] 4
«ONEKTPUYECTBO U | OCBOUTh
MarHeTUu3M»» TEOPETHUECKUIN
MaTepHuas TEMbI
3. | Bce nexnun [ToaroroBka [ToaroroBuTh
JIOTIOJTHEHUH T10 JIOMaIHue Bea
TEME JIEKIIHH KOHCIIEKTBHI, pEKOMeHTyemast 178
(KOHCITIEKTOB) JTOTIOJTHAIOIIHE auTeparypa
MaTepua JEKINI
4. | Bom HOBas u IloaroroBka k IloaroroButh
KBaHTOBAs OTIPOCY TI0 TEME:! OTBETHI HA
pupoaa «Boun HOBas u JIOM.3aJIaHus, [1-3,5] 4
W3ITYyYCHUS KBaHTOBAas JTOTIOJTHSTFOTIIHE ’
npupoja Marepuan JEeKINU
W3ITYYCHUSD)
5. | Bce Tembl WNHnnBunyansHble Beimonauts Bost
3a/1aHusl, 3a0a41 U 3a/laHue JIIsl peKOMEH TyeMas 4
TECThI 3aIIUTHI OTYETA
auTeparypa
110 MpaKT.padoTe
6. | Bce Temsr [TogroroBka Odopmuts Best
oT4eTa Mo oTueT*,
. pEeKOMeHIyemast 17
nabopaTopHOU MTOATOTOBUTHCS K
auTeparypa
pabote 3alIuTe
[£ IToaroToBka K 3K3aMeHy 4
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8. Texy1re KOHCYIbTaIIH 4

* [IpaBuia oopMieHUS OTYETA IO JJA0OPATOPHOU paboTe MpHUIararoTCs

4.4, MeTonnuyecKue YKa3aHUs M0 OPraHU3aIlUU CAMOCTOSITE/ILHOI padoThl CTY/IEeHTOB

K coBpemeHHOMY crienMaanucTy OOLIECTBO MPEABABIAET JOCTATOYHO IHUPOKHM MepedyeHb
TpeOOBaHUM, Cpeld KOTOPBHIX HEMAJOBAXHOE 3HAYCHUE HMEET HAJWYHE Yy BBITYCKHUKOB
OTIPE/ICNIEHHBIX CIOCOOHOCTEH M YMEHHSI CAaMOCTOSITENIbHO JOOBIBATh 3HAHUS W3 Pa3IMYHBIX
MCTOYHUKOB, CHUCTEMATHU3HPOBATh MOJYyYEHHYIO HMH(OpPMAIIMIO, /JaBaTh OIEHKY KOHKPETHOM
¢unancoBoit curyauuu. DopmMupoBaHUe TAKOTO YMEHHS MPOUCXOJUT B TEUEHUE BCETO Mepuoia
06yquI/I5I 4gepe3 y4daCTUC CTYACHTOB B IMPAKTUUYCCKUX 3aHATHAX, BBIIIOJIHCHUC KOHTPOJIbHBIX
3aJJaHUi U TECTOB, HANMMCAHHE KYPCOBBIX U BBITYCKHBIX KBAJTU(PHUKAIMOHHBIX padoT. [Ipu sToM
camocrosiTeNnbHas paboTa CTYACHTOB HWIPaeT pEIIAION[yl0 poJib B XOJI€ BCEro Y4eOHOro
nporecca.

Ha JICKOUAX HM3JIararoTCd JIMIIb OCHOBHBIC, HMMCIOIIUC INPUHOWUIIMAJIBHOC 3HAYCHUC H
HanoboJiee TPYAHBIC IJI IOHUMAaHUA U YCBOCHHA TCOPETUYCCKUC U TPAKTUICCKHUEC BOIIPOCHI.

Teopernueckue 3HaHUS, MTOJIYYCHHBIE CTYJEHTAMH Ha JIGKIUSIX U [MPU CaMOCTOSITEIbHOM
M3YYEHUU Kypca IO JIMTEPaTypHbIM MCTOYHHMKAM, 3aKpEIUIAIOTCA TMpPH  BBITOJIHEHUU
1ab0paTOPHBIX paboOT, a TAKXKE MPU CAMOTECTUPOBAHUH.

[Tpu BeIMOMHEHUH Ta00paTOPHOI PaboThl oOpamaeTcsi 0c000¢ BHUMaHUE HA BBIPAOOTKY
y CTYACHTOB YMEHHS TPaMOTHO BBINONHATH U OQOPMIATH JOKYMEHTAIMIO, YMEHUS
MOJIb30BAaThC HAYYHO-TEXHUUYECKOH CIpaBOYHOW muTepaTypoil. Kaxaplii CTyneHT JoIKeH
MOJTOTOBUTHCS K 3alIUTE CBOETO OTYETA, Pa300PABIINCH C TEOPHEN HCCIIEyEMOTO SIBJICHHUS.

Tekymras paboTta Haj y4eOHBIMU MaTeprajaMi BKIIIOUYAET B ce0st 00pabOTKy KOHCIIEKTOB
JEKIMN MyTeM CUCTEMaTHU3aluy MaTepuana, 3ar0JHEHUs IPOIMYIIEHHBIX MECT, YTOUHEHHS CXEM
W BBIICJICHUS TJIABHBIX MBICJIE OCHOBHOTO COAEPKAaHMS JIEKIUHU. [[1s 3TOro Mcnonb3yroTcs
UMeIoIIecs: y4e0HO-METOAMYECKHEe MaTepuabl U Ipyras peKOMEH0BaHHas JIUTepaTypa.

FpaHI/IHI)I MCXKAY PasHbIMHU BHJAMH CaMOCTOSATCIIBHBIX pa60T A0CTAaTOYHO Pa3MBITHI, a
caMd BHJIIBI palOTHI TepecekaroTcs. TakuM 00pa3oM, CaMOCTOSITENBHOW paboTa CTYIEHTOB
MOJKET OBITh KaK B ayIUTOPUH, TaK U BHE €e.

3akpenyeHue BCero U3y4eHHOIo MaTepuala OCYIIECTBISIETCS ¢ MOMOUIBI0 TECTUPOBAHMS
mo BceM TemaM Kypca. CTyIeHTHl TPOXOIAT TECTUPOBAHHE YIAAICHHO W CaMOCTOSITEIBHO.
[IpenogaBaTens momoraeT pa3o0parbes ¢ MPoOJIEMHBIMU BOIIPOCAMU U 3ajlayaMu (110 Mepe UX

HOCTYHJICHI/ISI) B XO€ TCKYIIUX KOHCYJ'IBTB.I.IHfI.

4.5. llpumepHasi TeMAaTHKA KYPCOBBIX padoT (MpoeKTOB) (IPH HAJTUYHUHN)



KypcoBbie paboThl HE IPETyCMOTPEHBI.
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V. YueOHo-MeTOAUYecKOe U HHPOPMAIHOHHOE o0ecTiedeHne U CIIUNJIHHBI (MOIYJIs)
a) nepeuens aumepamypbol

OCHOBHAs TUMepamypa

CortnukoBa P. T. ®usuka st reonoros [Teker] : yued.-meTo1. mocobue K 1abopaTtopHbIM paboTam
/ P. T. Cornuxkona ; pen.: JI. A. lllep6auenko, A. U. Cu3bix ; Mpkyrckuii roc. yH-T. - UpKyTCK :
Wzn-Bo UT'Y, 2012. - 87 c. : mit. ; 20 cm. - bubnuorp.: ¢. 87. - ISBN 978-5-9624-0608-4. — (71 3k3.)
I'paboBckwii, P.1. Kypc dusuku [DnekrpoHHbIi pecype] : y4ued. mocodue / P. W. I'paboBckwii. -
Mocksa : Jlanb, 2012. - 608 c. : un. - (YueOnuku s By30B. CnenuanbHas JIutepatypa). - Pexum
noctyna: ObC "U3narenscto "Jlans". - Heorpanuu. noctym. - ISBN 978-5-8114-0466-7
Tpodumoa T. U. ®usuka [DnekTpoHHBIH pecypc| : yued. ISl CTYA. YYPEXA. BbICHL TPod.
oOpa3oBanus, o0yd. mo TexH. Hanp. nmoarot. / T. Y. Tpodumona. - OBK. - M. : Akanemus, 2012. -
Pexxum noctymna: DU3 "bubmuotex". - 20 noctynos. - ISBN 978-5-7695-7967-7

CagenbeB, U.B. Kypc obuieit ¢pusuku [DnekrponHnslii pecypce] : yueb. nocobue: / . B. CaBenbeB =
A course in general physics. - Mocksa : Jlaup, 2011. - (Jlyumme knaccudyeckue Y4eOHHUKH)
(Knaccuueckas yueOHast mureparypa no ¢usuke). - Pexxum gocryna: DbC "U3narenscto "Jlansp". -
Heorpanuu. nocrymn. - ISBN 978-5-8114-1211-2

00NOIHUMENbHAS TUMePamypa

Bamumies, M. I'. Kypc obmieit ¢pusuku [Dnekrponnsiit pecype] / M. I'. Bamumies, A. A. ITos3uep.
- Mocksa : Jlawb, 2010. - 576 c. : un. - Pexum pocryna: ObC "UznarensctBo "Jlawp". -
Heorpannu. noctym. - ISBN 978-5-8114-0820-7

Wpnues, A.Jl. ®usuka [DnekTpoHHBIH pecypc] : yueb. mocobue / A. JI. iBnueB. - Mocksa : Jlans,
2009. - 671 c. : un. - Pexxum nocryna: 9bC "Uznatenscto "Jlanp". - Heorpanuy. nocrym. - ISBN
978-5-8114-0760-6

Tpodumona T. 1. Kparkuii kypc pusuku ¢ npumepamu pemienus 3anad [ Teker] : yue6. mocodue /
T. W. Tpodumosa. - 3-e u3a., crep. - M. : KnoPyc, 2013. - 279 c. ; 21 cm. - (Cpennee
npodeccronanbHoe oopazoBanue). - ISBN 978-5-406-02773-8. — (3 7k3.)

Huxonaes, B.W. Tpyausie rpaduku B kypce obuieit pusuku [Tekcr] : yueb. mocodue ajst By30B,
no Hanp. moaroT. "®m3uka" u cner. "AcrpoHomus" / B. Y. Hukonaes, T. A. Bymmuna. - 3-e u3z.,
uchp. - CII6. [u gp.] : Jlans, 2014. - 199 c. ; 24 cm. - (VuebHuku as By30B. CrernuanbHas
mutepatypa). - ISBN 978-5-8114-1669-1. — (1 3k3.)

0) nepuoouueckue uz0anus
- HeT.

B) CNUCOK a8MOPCKUX MEMOOUYEeCKUX pazpadomox

1. CoruukoBa P. T. ®dusuka mna reomoroB [Tekcr] : yueb.-merod. mocobue K
nabopatopubiM padotam / P. T. CotHukoBa ; pen.: JI. A. Illlepbauenko, A. 1. CusbiX ;
Wpkyrcknii roc. yH-T. - Upkyrck : U3g-Bo UI'Y, 2012. - 87 c. : nn. ; 20 cMm. -
bubnwmorp.: c. 87. - ISBN 978-5-9624-0608-4. — (71 3k3.)

2. B cucreme o6OpazoBarensHoro mnoptrana WIY (http://educa.isu.ru/) pasmemieHsi

MCTOANYCCKUC MAaTCPUAJILI U 3a/IaHUA 110 TAHHOMY KYpCY

2) oa3zvl aaHHblx, uH@OpMCIUUOHHO'CanIGOLlele U nouckoevle cucmnemnsl

1) HBb UT'Y http://library.isu.ru/ru



http://educa.isu.ru/
http://library.isu.ru/ru
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2) DY3 «bubauorex» https://isu.bibliotech.ru/
3) OBC «Jlanb» http://e.lanbook.com/

4) 3BC «PykonT» http://rucont.ru

5) OBC «Aiidykey http://ibooks.ru

V1. MaTepuajibHO-TeXHHYECKOe O0ecreyeHne JUCHUILUIUHBI (MO1YJIs1)

6.1. YueOHO-71a00paTopHOEe 000pyI0BaHNE:

O6ODV,I[OBaHI/Ie. Nmeercs JBEC y‘le6HI)Ie na60paTopHH, OCHAlICHHBIE COOTBETCTBYHOIINMU

npubopamMy U MPHHAIICKHOCTAMU. B MakeTsl paboT BXOAAT OJOKM MUTAHUSA, U3MEPHUTEIIbHbIC

npuOOpBl, KOMIIBIOTEPHI, JIAOOPATOPHBIE CTEHJIBI, SJEKTPOHHBIC BECHI, PEOCTAThl, CUCTYUKH, U

Ap.
MaTe[!I/IaJ'IBIZ ABTOPCKOC y‘le6HO-MeTOI[I/I‘ICCKOC rnmocooue «Dusznka JIA I'€OJI0T0OB»,

MCTOANYCCKHEC OIIMCaHUI KO BCEM Ha60paTOprIM pa60TaM, KOMIIJICKT y‘le6HI/IKOB M IOCOOHH 1O

Kypcy o61eit Gpu3uku B ydeOHOM 1abopaTOpuH, CIIPAaBOYHUKU U TaOIUIIBI (PU3UYECKUX BETUYHH.

6.2. IlporpamMHoOe obecrievyeHme:

CranmapTHOE MporpaMMHOE OOecriedeHrne, HeOOXOMMOoe sl T0Ka3a MPE3CHTAid U APYrHX
MYyJbTUMEAUMHBIX MarepuaioB. IlIporpammbl, MOJEIMPYIOLIME HEKOTOpbIE JIAOOpaTOpPHbIE

pa6OTI>I, CO31aHHBIC ITPCIIOaaBaTCIIsIMHU Ka(l)eI[pLI.

6.3. Texunyeckue 1 3JIeKTPOHHbIE CPeICTBA:
Ha 7exnuoHHBIX 3aHATHSIX MOTYT HCHOJb30BaThCS MYJIbTUMEAMMHBIE CpPEICTBA:

NEPEHOCHOW MPOEKTOp (WM CTAllMOHAPHBIM B COOTBETCTBYIOIIEH ayAUTOPHUH), CTAIL[IOHAPHBIH

HacteHHbI 3KkpaH (Classic Solution, 244x244), noyrOyk Lenovo B590.

VIl. O6pa3oBaTe/ibHbIe TEXHOJIOTHH

B coorBerctBun ¢ tpeboBanusmu PI'OC BO no peanuszanuu KOMIETEHTHOCTHOTO
M0/JIX0/1a, B y4eOHOM IPOIECcCe UCTIONB3YIOTCS aKTUBHBIE M HHTEPAKTUBHBIE (DOPMBI TPOBEACHU S
3aHATuil. MHTEepakTHBHBIE (JOPMBI pabOTHl MPEAYCMATPUBAIOT AKTUBHYIO MO3ULUIO CTYJICHTOB
Opy u3ydyeHuM Martepuana. Hampumep, caMoCTOSTEIbHO HMOATOTOBUTH JIONOJHEHHE K JIEKLIUU
WIM OTYETYy 1O JiabopaTopHOU paboTe, B KOTOPOM OYIyT OTpa)K€Hbl KOHKPETHbIE (PU3UUYECKUE
3aKOHBI W SIBJICHUS B TPWJIOKEHWHM K 3aJadaM TE€OJIOTHH, M BBIHECTH €r0 Ha OOCYKICHHE;
IPOBECTU JUCKYCCHIO, BKIJIFOUUTH 3JIEMEHTHI COOCTBEHHBIX MCCIEIOBAHUN U CIENaTh KPATKYIO
MPE3EHTAIMIO CBOMX BBICTYIUIEHUH HA 3a4ETHBIX 3aHATHUSX.

Bce naGopatopHpie  paboThl  aIanTHPOBAaHBI  JIJIi  HANpPABJICHHS  CTYICHTOB
reosorndeckoro (akymnprera. dopmupoBaHue NPO(PECCHOHANBHBIX HABBIKOB OOYCIIOBIEHO

p8.360pOM KOHKPCTHBIX CI/ITyaLII/Iﬁ U POJICBBIX HUI'P BO BpEMA OTUYCTOB IIO J'Ia60paTOpHBIM


https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
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pabotram. Bce 310 dopMHpyeT KOMIIETCHIIMIO CIIOCOOHOCTH TPHMEHSTh 3HAHUSA, YMEHHS W
JMYHOCTHBIE KQUeCTBa JUIs YCIICIIHOM NesITeIbHOCTH B 0071aCTH Ie0JIOTMUECKUX UCCIIETOBAaHHMA.

Ha naGopaTOpHBIX 3aHATUSAX CTYAEHTHl NPUOOPETAIOT HCCIEA0BATEIbCKUE HABBIKH,
HEoOXOoauMBbIe Al pabdoThl MO  MEXKIUCHUIUIMHAPHBIM HAMNpaBICHUSAM I0CIIE TMOTyYeHHUS
06a3zoBoro  oOpa3oBaHUS u  (QopMHPYIOT  KOMIIETEHIMIO  TOTOBHOCTH  BBISIBUTH
€CTeCTBEHHOHAYYHYIO CYITHOCTh MPOOJeM, KOMIETEHIIMIO TOTOBHOCTH HCIOJIB30BATH METOIbI
TEOPETUYECKOM M OKCIEPHUMEHTAIbHOW (HU3UKM B MPO(ECCHOHATBHON JEATEIFHOCTH 10
HanpaBiieHUI0 «['eosiorus» W KOMIIETEHIUMIO CIIOCOOHOCTH CaMOCTOSATENbHO paboTaTh Ha
reopu3NIeCcKuX Mpuoopax.

IIporpaMMa OCHOBaHa Ha HCIIOJIb30BAHUU COBPEMEHHBIX OOpPa30BATEIbHBIX TEXHOJIOTHUIL:
UHPOPMALMOHHBIX (JIeKIMU W mpe3eHTanuu B Power Point), mpoekTHBIX (MynbTHMEIUa, BHIIEO),
JTUCTAHIIMOHHBIX, HAYYHO-HCCIIEI0BATENbCKOM HAMTPABIEHHOCTH U T. II.

VY aenbHbIN Bec 3aHATHIA, TPOBOJAUMBIX B UHTEPAKTHUBHOU (hopme, cocTaBisieT He MeHee 50%
AyJIUTOPHBIX 3aHATUH. (3aHATHS B HMHTEPAKTUBHOW (OpPME 3aTParvBaiOT MPAKTUYECKH KaXKOTO
CTYZICHTA, T. K. YCTHBIE OTYETHI 10 JTJAOOPATOPHBIM pabOTaM MPOXOIST C UCTIOIb30BaHNEM JICTOBBIX U
POJIEBBIX UTP, pa300paMu KOHKPETHBIX CUTYaIIUH.)

Ha mepBoM mpakTU4YecKOM 3aHITHH MPOBOAMUTCA OOS3aTEIbHBIA MHCTPYKTAXK MO TEXHHUKE

6G3OHaCHOCTI/I, IMMOCJIC YCTO CTYACHTBI CTABAT NOAIMUCH B COOTBECTCTBYIOIIEM KYpPHAJIC.

VIIl. Ouenouynble MaTepHabI AJs TEKYIIEro KOHTPOJISI M IPOMEKYTOYHOH aTTecTAllMH
@OoH/T OTICHOYHBIX CPEJNICTB MPEICTABICH B MPHIIOKEHUH 1.
8.1.1. OuieHOYHBIE CPEACTBA JUISI BXOAHOTO KOHTPOJIS
Bo Bpems nepBoro 1abopaTopHOro 3aHATUS (MM YCTAHOBOYHOM CeCCUM) MPOBOAUTCS
OIIpPOC IO pa3HbIM TeMaM Kypca (pU3MKH MKOJIbHOTO ypoBHs (10-15 MunyT).
co0ece1oBaHuUs BO BpeMs BBITIOJTHEHUS MEPBOi 1TaOOpaTOpHOM paboOTHI.

8.1.2. OnieHOYHBIE CPEICTBA TEKYIIETO KOHTPOJIS
OueHouyHbIE  CpelCcTBAa  TEKYIIEro  KOHTPOJS MPOBOJSATCS IO KIJIACCMYECKOW OaiabHO-

PEUTHHIOBOM CUCTEME.

Conepxanue y4eOHOro Marepuana pas[elieHO Ha aAujakThuueckue eauHunsl ([E) —
OpeIMETHBIE TEeMbl, MOJJeKallue O0sM3aTebHOMY H3YYEHHI0O U YCBOGHHIO B Ipoliecce
oOyuenus. Takxke y4yMTHIBae€TCS MPOMEXKYTOUHAsh aTTeCTallds [0 MTOraM BBIIOJIHEHUS
1abopaTopHbIX PadOT, OMPOCOB, WHIWUBUAYAIbHBIX 3aJlaHUN M TECTOB, MPETyCMOTPEHHBIX
IIpOrpamMMoi Kypca.

8.1.2. OnieHOYHBIE CPEICTBA TEKYIIETO KOHTPOJIS
Haznauenune oneHOYHBIX CPEACTB TEKYIIETr0 KOHTPOJS — BBIIBUTH CHOPMUPOBAHHOCTD

BCEX KOMHCTCHHHﬁ, o0ecreuynBacMbIX JaHHOM JTUCUMILIMHOM.
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Bompocel u 3amaHust JUIsi TPOBEACHHUS TEKYIIETO KOHTPOJS U MPOMEKYTOUHOU
aTTeCTalMd 10 WTOTaM OCBOEHUS JMCLMIUIMHBI, a TakXKe /JI1 KOHTPOJS CaMOCTOATEIbHOU
paboThl CTYJEHTA MO OTACIBHBIM pa3zeiiaM JAUCHUILINHBI BbUIOKEeHBI B DJIMOC dakynbpreTa.
Huxe mnpencraBieH OIWH W3 BapuUaHTOB JJIs MOJATOTOBKM K ompocy mo Tteme: «OnTuka.

KBanToBas [mpupoaa U3JIydCHUM.

Buser Nel.

e Jludpaxkmus ceera. Meron 30H OpeHernsi.
o dusznueckas npupoa SABJICHUS UpU3aIUU (OMAJIECICHIIUN) B TPUPOIHBIX
MUHEpasax.

o dorodddexr, ypaBaenue DitHmTeiina 171 Gpotorddexra.

buier No2.

o OObscHenue qudpaxun OpeHens Ha KPYTJIOM OTBEPCTHH U KPYTJIOM dKpaHe Mpu
oMo 30H Openens.
o [lonsipu3zaniMOHHBIA MUKPOCKOII B UCCIIEIOBAHUH ONTHYECKUX CBOMCTB MUHEPAJIOB.

e Macca u umIryibc HOTOHA.

buier Ne3.

e DJEeKTPOMarHUTHAs U KBAaHTOBAas TEOPUHU CBETA.

o Jluppaxuus @paynrodepa Ha menu. [lonsaTue TuppakinOHHOT0O MaKCUMyMa.

e SIBneHMe MONSAPU3ALMH CBETA B IPEIMETaX MUHEPAIHHOTO IIUKJIA — MUHEPAJIOTHH,
nerporpaduu:.

buier Ne4.

o SIBnenue unrepdpepenuuu. urepdepenuus cseta. Y caoBus BOSHUKHOBEHUS MaX U
mMin uHTep)EPEHINOHHON KAPTHHBI. .

e JludpakuuoHHas pemeTKa: TUIbl PeLIeTOK, MOHATHE Tepruoaa TUPPaKIHOHHOM
PELIEeTKH.

e OmnTHyeckue CBONCTBA KpUCTAJIJIOB

buner Nos.

e PEHTreHOBCKHE JIy4H, UX OTKPBITHE U CBOMCTBA.
e Jludpaxius BOJIH, KaK HHCTPYMEHT Ie0(pU3NIEeCKOT0 METO/1a CEHCMOpa3BEAKH.

e J[aBneHue cBeTa.
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buiet Neb.

e Jludpaxius peHTTeHOBCKUX JTy4el Ha MaKpOMOJIEKYIax.
e [lonsgpu3zanMOHHBI MUKPOCKOII B H3y4YEHUH MUHEPAJIOB U TOPHBIX IIOPOLI.

e KopnyckynspHO-BOJTHOBOU Ayann3M BEIIECTBA.

e [lonspusanus ceera. [IoHsTHE O MOJISIpU3aTOpPaX U aHAIU3ATOPAX.
e  Buemnuii GoTo3PHeKT U ero 3aKOHHI.

e JSIBneHue nuHTEpPEPEHINN B U3YYCHHUS ONITUYECKUX CBONCTB KPUCTAIIIOB

buaet Ne§.

e S|BiIeHHME IBOMHOTO JIy4EIIPEIOMIICHUS B @aHU30TPONHBIX KpucTauiax. Ilonsarue
OOBIKHOBEHHOT'O 1 HEOOBIKHOBEHHOT'O JTy4ei U UX CBOWCTBA.
e SIBneHue MoJApU3ALMY CBETA B F€OJIOTMYECKON AUCHUIIMHE KpUCTAIUIOrpaduu.

e Jlubpaxus Ha MakpomoleKkynax. 3akoH Bynbga-bperra

buaet Ne9.

e UHrepdepenuus noasipu3oBaHHbIX Tyueil. HTepdepeHInOHHO-TI0NIIPU3alUOHHbIE
(GUIBTPBI, UX Ha3HAUEHUE U IPUMEHEHHE.
e JSIBnenue qudpaKkIUK B OLEHKE YIIPYTUX CBONCTB re0JIOTUYECKON Cpeibl.

¢ DOddexr Komnrona.

buaer NelO.

o  dopmyia qudpaKIUOHHON PEIIeTKH. Y CIIOBHE BO3HUKHOBEHUS MaxX u Min
TG PaKIIMOHHON KapTHUHBI.
e [lonspuzauus BonH. 3akoH Mamnoca.
o  ®DoT0o3h(DHeKT 1 KOMITOHOBCKOE paccesiHue (raMmmMa-raMMa-MeTObl) B H3y4EeHUH

TOPHBIX MTOPOJT



o
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12.

13.
14.

15.
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Cnucok j1adopaTopHbIX padoT

Cmamucmuueckasn obpabomka pe3yibmamos usmepeHuil.

Masamnukogulii epasumemp: onpeodeneHue YCKopeHusi c60600H020 NAOEHUsL C NOMOUBIO
Masmuuka na wupome Mpxymceka.

H3zyuenue ynpyeux oepopmayuii — c80UCmMEa MUHEPALO8 U 2OPHBIX NOPOO/
Onpedenenue niomHocmu meji 2UOPOCMAMUYECKUM 836eUUUBAHUEM

Onpeodenenue kod3¢hhuyuenma 8sa3xocmu 6030yxa u pacuem cpeoHetl OIUHbL C60O0OHO20
npobeza u 3¢hghexkmuernoco ouamempa MoaeKy1 8030yXd.

Onpedenenue omHoweHUs: YOeIbHbIX MENL10eMKOCmell 24308

H3yuenue 0CHOBHBIX UCTNOYHUKOS MOKA U DNIEKMPOUIMEPUMENLHBIX NPUOOPOS.
H3zyuenue gpuzuyeckux oCHO8 Memooa Kaxcywe2ocs COnpoOmusieHus 8 21eKmpopasseokxe.
3uaxomemeo ¢ eeomacHemuzmMom Ha npumepe onpeoesieHus UHOYKYUU MASHUMHO20 NOJIsL

3emnu 6 HUpkymcke.

. Onpeoenenue ckopocmu 36yKa MeMOOOM CMOSAUUX BOJIH.
11.

H3yyenue aenenus nonapuzayus céema — OCHOBbI UCCAEO08AHUL ONMUYECKUX CBOLCTNE
MUHEPAN08.

H3zyuenue senenus pomosghgpexma — snemenma eamma-2amma-memooos 8 U3y4eHuUu 2OpHbIX
nopoo.

Henenue oupparyuu, Kak Memoo 8vls8ieHUst HeOOHOPOOHOCMEl 2e0102UYeCKOU CPedbl.
3nakomcmeo ¢ Memooom CneKmpoCKonuu 8 puuke MUHepailo8 Ha npumepe usyyeHus
CneKmpa 6000pooa.

Hccneoosanue nocioweHus pd()blOCleLlGHOZO U3JIYY€eHUsl 6 seugecmee.

8.1.3. OueHouHbIE CpeACTBa ISl MPOMEKYTOYHON aTTecTalluu

3a OCHOBY KOHTPOJIA YCII€CBACMOCTHU CTyICHTA B3ATa 100-6anpHas cucrema opraHu3anuu

y4eOHOTrO0 mporecca:

[Mocenienne cTyeHTaMH JICKIIUI U BeJieHne KoHcrekTa — (10 10 6ayioB)

VYpoBeHb U TI1yOrHA IPOPaObOTKU TEOPETHUECKOro MaTepHala MpH MOAr0TOBKE K
BBINOJIHEHUIO JTAOOPaTOPHBIX paboT — GepeTcst cpeHeapupMEeTHIECKUI pe3yIbTaT 10 BCEM
pabotam — (10 10 6amToB 3a OHY pabdoTy)

KadecTBo BhITIONTHEHUS TA00PATOPHBIX PaboT. O1EHUBAIOTCS: TOHUMAHUE JIOTHKH
MPEUI0KEHHONW METOIMKU MPOBEIEHUS SKCIIEPUMEHTa, Ka4eCTBO MOJTyYEHHBIX
HKCHEPUMEHTAIbHBIX JAHHBIX, TIIATEIbHOCTh BBIITOJHEHHUS PACYETOB, aHAIIN3
MOTPENTHOCTEN U MPaBIONOA00HOCTH KOHEUHBIX PE3yIbTaTOB, YPOBEHD MMOATOTOBKH U
oopmieHns 0TYETA O TIPOICTAHHOM PadoTe, MPABMILHOCTH M HATIISITHOCTD TPEACTABICHUS
WUTIOCTPATUBHOTO MaTepuania (pUCyHKOB, rpauKoB U T.1.); OepeTcs
cpenHeapudMeTHYECKU pe3yabpTaT Imo BceM padoTtam — (o 10 GayutoB 3a onHy padoty)
Omnpoc u TectupoBanue. OnieHnBaeTcsa 00U YPOBEHb YCBOCHUS TEOPETHUECKOTO

MaTepHaia Kaxaou TeMbl — (1o 10 6aioB)
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5. Ha xonTponbHbie MeporipusaTus ( 9k3ameH) Beiaemsercs 40 6amios.

O1rieHKa 3K3aMEeHa ONPEaEAeTCs MO CIEAYIONICH IIKaJie:
e  «Otnuuno» — 86-100 Ganos;
o «Xopomoy» — 72—85 6amios;
o «YnomnerBopurenbHO» — 60—71 Gama;

e «HeynoBnerBopureabHo» » — MeHee 60 OaIoB.

[lepen Sk3aMeHOM MOXET OBITH MPOBEJCHO MTOrOBOE TECTUPOBaHWE (BBINOJNHsCTCS Ha Oase

BBIYUCIUTEIBLHOrO IIcHTpa yHuHBepcureta B DJIMOC http://educa.isu.ru/ ). Tlpu stom

OKOHYaTelbHas OLEHKa 3a HK3aMeH IIpH COMVIACHMM CTYJEHTa BBICTABIIAETCS 110 CyMMe
HAKOIUIEHHBIX 3a Kypc 0ayuioB. CTyA€HT UMEET NPaBO NPUMTHU HA 3K3aMEH U YCTHO OTBETUTh Ha

BOIIPOCHl IIpENojaBaTeisi COINIACHO Ouiery (B 3TOM cllydae pe3yibTaTbl HTOIOBOIO

TCCTHUPOBAHUA HEC V‘lI/ITLIBaIOTCSI). HOHYCK K 9K3aMCHY — BBIIIOJIHCHUEC U 3alllUTa MUHUMYM IBYX

71a00paTOPHBIX padoT.

[IporpamMma cocrtaBiena B coorBercTBuM ¢ TpeboBanusiMu ®I'OC BO no HampaBieHHro
noaroroBku 21.05.02 IlpukiiagHas reosiorus.

PazpaGoruukmu: /
) . JIOLEHT, K.().-M.H. P.T., CorHukoBa

.
(noonucw) / (3aHumaemas 00AHCHOCYb) (unuyuanvl, pamunus)
JOTIEHT, K.(.-M.H. O. U. Mununosa
0ONUCD) (3anumaemast O0JAHCHOCMD) (unuyuansl, hamunus)

[Tporpamma paccMoTpeHa Ha 3acefanuu Kadeapsl obmmei u kocmuuecko ¢pusuku UT'Y
«_ 14 » _wmapra 2022 .

[Tpotokon Ne _8 , 3aB. kadenpoit @- B.JI. ITantepHsIii

Hacrosimmass mporpamma He MoO:KeT ObITh BOCHpOM3BedeHAa HH B Kakoil ¢opme 0e3

NpeABaApPUTEIbHOI0 MMCHMEHHOI0 pa3pelieHns Kadeapbl-pa3padoTunKka NpOrpaMMmbl.


http://educa.isu.ru/

