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COJAEPXKXAHHUE

[Inanupyemble pe3yibTaThl O00y4YeHMs [0 JMCUHMILIMHE, COOTHECCHHbIC C
IJIaHupyeMbIMH pe3yibratamu ocsoenus OITOIT

1.1. Ilens u 3a1auu AUCUMIUIHHBI

1.2. Ilnanupyemsie pe3yabTaTbl 00y4eHHUs M0 AUCUHUILIHHE ([TOKa3aTe I

chopMHPOBAHHOCTH KOMIIETEHIIHH)

Mecto aucuuiumibl B cTpyktype OITOI]
O6BbeM JUCIHMIUTHHBI ¥ BU/1bI y4eOHOH paboTsl
3.1.  Pacnpenenenue oObeMa JUCUHIUIMHBI 10 BHAAM y4eOHON paboThI
3.2.  Pacnpenesnenue yueOHOro BpEMEHH 110 pasjieliaM i TeMam

CTpyKTypa U CojiepKaHue JUCIHUILIHHbI

4.1. CoaepxaHue JUCLHIIHHBI

4.2. CoaepxaHue JIEKUUH

4.3. Cojaepxanue 1a00paTOPHBIX 3aHATHH

44. CojaepxaHue MPAKTHUYECKUX 3aHATHH

4.5. Buabl U cosepKanne caMOCTOSTEIbHOM paboThl 0OyUYarOIIMXCH
YueOHO-MeToAHYecKoe 00ecieyeHHe CaMOCTOATe IbHOH paboThl 00yUaroIuXCs
10 JIMCLUIUINHE

@DoH/1 OLIEHOYHBIX CPEJICTB IS IPOBE/ICHUS IIPOMEIKYTOYHOM aTTeCTALlMH
00y4aromuxcs 1o AUCHHUIITHHE

OcHOBHas M JIONOJIHATEbHAs yyeOHas TuTeparypa, HeoOXoAumast JUIs OCBOCHHUS
JUCLIMIUTHHBI
Pecypcbl HHYOpMALHOHHO-TEIEKOMMYHHKALMOHHOMN ceTh «MHTepHEeT?,
HEOOXO0IUMBbIE JUISt OCBOCHHS JAHCLIUILIMHBI
Meroauueckue yKazaHus JUIsi 00y4aloUMXCcs 110 OCBOCHHUIO JIMCIMILIHHBI
NH]opMaluOHHBIE TEXHOJIOTHHU, HCIIOIb3YEMbIE TIPH OCYIIECTBICHHH
oOpa3oBaTeIbHOTO Impolecca o JUCUHUIUIMHE, BKIIOYas epeyeHb
pOrpaMMHOro obecriedeHust 1 HHYOPMALHOHHBIX CIIPaBOYHbBIX CHCTEM
MarepuanbHO-TeXHHYecKas 0a3a, HeoOX0oAuMast Ul OCYIIECTBICHHUS
00pa3oBaTeILHOTO Mpolecca 1o AUCLHILIIHHE

WunoBainoHHble GopMbl 00pa30BaTEIbHBIX TEXHOIOIHH

[Tpunoxenne Nel. DOH OLEHOUYHBIX CPEJACTB ISl TEKYIIET0 KOHTPOJIs
YCIIEBAEMOCTH M MIPOBEJICHHs IIPOMEKYTOYHOM aTTecTalui 00y4aiomuxcs 1o
JIMCLIUTIINHE
Jluct perucTpauuu U3MEHEHHI
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bakanmaBp 1o

1. Ilianupyembpie pe3yabTaTbl 00yYeHHs! 110 AHCUHILIHHE,
COOTHECEHHBIE ¢ IIAHUPYEeMbIMHU pe3yabTaTavu ocsoenust OIIOIT

1.1. Hean 1 323248 AHCHHILIHHDBI

HaIpaBJICHHIO

IIOJAIOTOBKH

23.03.03

DKcIutyaTauus

TPaHCIIOPTHO-

TEXHOJOTMYECKHX MAallUH .M KOMIIUIEKCOB JOJI’KEH OBITH IOATrOTOBJIEH K SKCIEPUMECHTAIBHO-

HCCIIEIOBATEILCKOM,
JACATCIIBHOCTH.

ITPOU3BOJACTBEHHO-TEXHOIOTH YECKOi,

CEpBHCHO-IKCILTyaTallHOHHOM

eqb AMCHMILIMHBI — CHOPMHUPOBATH Yy CTYJICHTOB CHCTeMY (yHIAMEHTAIBHBIX 3HAHHH,
HeOOXOMMMBIX JUISl TTOCIE/IYIONIel OAroToBKY GakanaBpa, croco0Horo K 3pEeKTHBHOMY PELICHHIO

MPaKTHYECKUX

3aja4

CEJIbCKOXO3HCTBEHHOIO

JlalIbHEHIIIEMY Pa3BHTHIO JIHYHOCTH.
3aaayd JUMCIHHILINHBI:
— W3YYMTh OCHOBHbIC (DH3HYECKHE SBJICHMSA, OBJIALETh (yHIAMECHTATBLHBIMH MOHATHAMH,
3aKOHAMH H TEOPHAMH KJIACCHYECKOI M COBPEMEHHOMH (PU3HKH;
— c(hOpMHPOBATH OCHOBBI HAYYHOI'0 MHPOBO33PEHHS U COBPEMEHHOTO (U3UYECKOTO MBILIICHHS;
O3HAKOMHTBCSL C HAYYHOIl anmaparypoii M MeTogamu (U3HYECKOro HCCIIEAOBaHUA, HPHOOPECTH

HaBBIKH MPOBEICHUS (PU3HYECKOTO IKCIIEPHMEHTA;

Mpou3BOJACTBA, a

TAKKe

CIocoOCTBYIOIIMX

— HAy4yHThCS BBUIEJIATH (U3MUECKOE COJCPXKAHME B MNPUKIAAHBIX 3axadax Oyayuleh

JIeSTEIIbHOCTH.
1.2. Ilaanupyembie pe3yabTaThl 00yUeH sl 110 HCHHILIHHE (TTOKa3aTe/ I
copMHPOBAHHOCTH KOMIIECTEHIIHIT)
[Tnanupyemble [L1anupyeMble pe3yIbTaThl 00yYeHHs 110 AUCIHILTHHE
pe3ysibTaThl 3HAHUS YMEHHS HaBbIKH
ocsoenust OITOIT
(KOMIIETEHIIHH )
OIIK-3 O6yuatomuiics nosmker | OByuatomuiics n0mKeH | OOy4alouHiics 10/KeH
rOTOBHOCTB 3HATh: OCHOBHBIE | YMETb:  HCIIOJIb30BATh | BJIAJICTh: HaBbIKAMH
NPUMEHSATH CUCTEMY | (pM3MYECKHe  3aKOHBI, | OCHOBHbIE (U3HYECKHE | HCIOJIB30BAHUA
()YHIAMEHTANBHBIX | SBJEHHS M [POLECCHI, | 3aKOHBI M TOHATHS JUIS | OCHOBHBIX (H3HUECKHX
3HAHUH KOTOpBIE HCIOJIB3YIOTCS | HACHTH(HUKALMH, 3aKOHOB, SIBJICHHH H
(oTHOCSIIMXCS K s uiaeHTHduKanuu, | GopMyIHpOBaHUS H | IPOLIECCOB Ui
¢puznke) s (GopMyIHpOBaHHS ¥ | pelieHusl TEXHHUECKHUX | HICHTH(QHUKALMH,
HJICHTU(HKALIUH, pelieHHsT TEXHUYECKHX | H TEXHOJIOTHYECKHX | (JOPMYTHPOBAHHS H
(OpMyJIHpPOBaHUSA U | H TEXHOJIOTHYECKHX | MpobjieM AKCIUTyaTalHy | PeUICHUsT TEXHMYECKUX
penieHus npoOreM IKCIUTyaTaluy | TPAHCIOPTHO- " TEXHOJIOTHYECKHX
TEXHUYECKUX U TPAHCIIOPTHO- TEXHOJIOTHYECKUX npobiieM JKCILTyaTaluu
TEXHOJIOTHYECKUX | TEXHOJOIHYECKHX MalIMH U KOMIUIEKCOB - | TPAHCIOPTHO-
npodiaeM MaiuH | KoMiekcos - | (51.5.04 - V.1) TEXHOJIOTHYECKHX
IKCILTyaTalliu (b1.5.04 -3.1) MalluH U KOMIUJIEKCOB -
TPaHCIIOPTHO- (b1.5.04 — H.1)
TEXHOJIOTHYECKHX
MallHH U
KOMIUIEKCOB




2. Mecto aueuuminnsl B erpykrype OITOIN

HMuctunimuua «®usnka» OTHOCHTCS K 0a30Bol uactH bBrioka | (b1.5.04) ocHoBHOII
npogeccHoHanbHOH 0GpazoBaTeNbHON NporpaMMbl GakazaBphara o HAIpaBJICHUIO [OATOTOBKH
23.03.03 DOkcrutyaTaiusi TPaHCIIOPTHO-TEXHOIOTHYECKHX MAIIHH H KOMIIJIEKCOB, Npopuiab — CepBuc
TPAHCIIOPTHAIX ¥ TEXHOJOTHYECKHX MALIHH U 000pY/I0BaHHUS.

Pasjesibt AMCHHIIHEBI 1 MEKANCHNMILIMHADHBIE CBSI3H ¢ obecrnednBaKOIHMH
(mpexmecTBYIOMUMH) H 00ecnIeYHBAEMbIMH (mocs1eay IO IHMH) IHCHUTIIIHHAMH

HaumenoBanue
obecrneynBaroIuxX
Ne (nmpeaIecTBYOIKX) U
n/n obecrneunBaemMbIxX

(mocneayronux)
JUCLHUILIHH, TIPAKTHK

DopMupyemble KOMIETEHIHN

Paznen 1 Pasznen 2 Paznen 3

[IpenuiecTBytouue AMCHHMILIHHEBL B y4eGHOM TIaHE OTCYTCTBYIOT, MIOCKOJIBKY TUCLUILIMHA
H3yyaercs B 1 cemectpe

Ilocnenyronme AuCHUIIHHBL, NPaKTHKH

Teopml MEXaHHU3MOB H OI1K-3 OI1K-3 OIIK-3
ManruH

3. O0bém AnCcuMILINHELL B BHABI y4eGHOiT paboThbI

O6bemM aMCHMIUTHHBL cocTaBisieT 10 3a4eTHBIX eIHHMIL (3ET), 360 akameMuueckux 4acos
(nasee yacoB). Jlucuuiuaa usyyaercs B 1, 2 cemecTpax.

3.1. Pacnpesiesienne 00beMa THCHHILIHHBI 110 BHAAM y4eOHoii padoTnl

By yyeGHoit paGoTsl KonuuectBo yacos

KouTakruas pa6ora (Bcero) 162
B Tom yucre:

Jlexuuu (JT) 72
[Ipaxtnueckue 3anstus (I13) 36
JlaGoparopusie 3anstus (J13) 54
CamocTosiTesibHast paGoTa 0byuaomuXes (CP) 144
Konrpoun 54
Hroro 360




Kuuemaruka

JiBiokenne Kak riasHas (opma cymectoBanus marepud. IIpocTpaHCTBO M BpeMs. CriocoOs!
OMHCAHHMs COCTOSHHMS Tena M cuctembl Terl. CHeTeMsl OTcHeTa M KOOpAuHAT. Pollb W IPHHIIMIIBI
BeIOOpa chcteM koopauHar. CreneHn cBOOO/BL, HHBAPHAHTHBIC CBOJCTBA YHCIa CTeneHeil cBoOoIbL
TpexMepHOe © MHOTOMEpPHOE NpOCTpaHcTBa. MarepnanbHas TOUKa ¥ pacrpoCTpaHeHUe 9TON MOJEIH
Ha MHOrOMepHBI ciydaii. TpaeKTopus W MUPOBAst JIMHUS, UX CBOHCTBA. CKOpOCTh U YCKOpPEHHE KaK
npousBoansle. [locTynmaTenpHoe W BpallaTeIbHOE JBWKEHHS Kak OCHOBHBIC BH/BI JIBUKEHHI.
VTIJI0BBIE CKOPOCTh M YCKOPEHHE, HOPMAILHOE H TAHTCHIMANILHOE YCKOPECHUS. CKOpOCTb M YCKOpEHHE
B MHOTOMEPHOM IIpocTpaHcTBe. MHepuuanbHble CHCTEMbl M PABHONPABHOCTL [OKOS 1 PABHOMEPHOI'O
npsaMoanHeinoro asmKkenns. [locTynar o nOCTOSHCTBE CKOPOCTH CBETA B BAKYYMC. [Ipeobpazosanue
MHTEPBAJIOB BPEMEHH M JUIMHBI IIPH OOJIBLLINX CKOPOCTAX OTHOCHTEITBHBIX JIBHKEHHH HHEPLUHAIBHBIX
cucreM. [IpeoGpaszosanust JlopeHna u pelsITHBHCICKOE CIOKEHHE ckopocteil. MHTepBan MEKIy
COOBITHSIMH M €r0 HHBAPHAHTHOCTD.

JInnamuka

Cunia 1 Macea, cynepnosuius cuir. Ilepsbiii 1 BTopoi 3akonbl HbroToHa. VYpaBHeHus JBHKEHHA,
pO/Ib HAYaJIBHBIX YCIOBWH, MPUHIAI JAETCPMHHH3MA. [IpuMepsl pelleHns ypaBHCHHH [IBHIKCHHUAL.
JBuKeHHe TeX B IMOJE CHJ TATOTEHMS, sSBJICHHE HEBECOMOCTH B CITYTHHKAX. JluHaMuka CheasHx
cHcTeM. VIMIYIIbC, 3aKOH COXPAHEHMs HMITYJIbCa JUIS MEXAHMYECKOW CHCTEMBI, TPETHH 3aKoH
Hetotona. B3aumozeiictsue Ten yepes mose. Obmas GopMyIHpoBKa 3aKOHA COXPAHEHUS MMITYJILCA.
KureTudeckass SHEPrdsi MATePHAIBHON TOYKH, CBSI3b €¢ ¢ KOMIOHEHTaMH BEKTOPA HMITYJILCA. Pabora
¥ MOTeHIMaIbHas SHeprus. PaboTa nepeMelieHns MaTepUaIbHOI TOYKA 110 KPABOJIHHEHHOMY MY TH.
[loTeHUMAIbHBIE CHJIBL, BBEIEHHE IMOHATHA [OTEHUMANna /Ui B3aHMOJCHCTBYIOUMX  TEI.
[orenunanbHas (GyHKIHMS, TOTEHIMATbHAS TTOBEPXHOCTh. CBsi3b KOMIOHEHT CHIIBI H MOTEHIUATBHOH
dynxmuu. [ToTeHuMaIbHas sSMa M YCJIOBHE YCTOHYMBOTO PaBHOBECH. HeB03MOKHOCTL PaBHOBECHS
CHCTEMBI B3aUMOIEHCTBYIOMIMX CTATHYECKHX TOYCHUHBIX SIEKTPHYCCKHX  3apsil0B. [Tpunumn
I0THelmeil YNakoBKH W OOBSCHEHHE MPOCTPAHCTBEHHBIX (OPM KPHCTAIIOB. KondopmarnoHHbIi
ananu3 Mosekyn. MomeHT cuibl. J[uHamuka BpalleHHs TOYKH M Tejld BOKPYT MOCTOSIHHOH OCH,
NOHSTHE O MOMEHTE MHEPIMH MAaTepUAIbHON TOUKM M Tend. YpaBHEHHE JIBHIKEHHS BPALL@IOMICroCa
BOKPYT' HEIOBIKHOM OCH Tesia. MOMEHT MMITYJIbCA, CBA3b €TI0 KOMIIOHEHT € KHHETHYECKOH Hepruei
ppaienns. Vi3MeHneHHe MOMEHTAa MHEPLHH Tela NpH MNEPeHOce OCH BPAIICHHUAL. ['maBHbIE MOMEHTBI
HHEPIHH W YCTOMYMBOCTH BpAIIEHHs Tel. 3aKOH COXPAHeHHS MOMEHTA MMITYJIbCa TEld H CHCTEMbI
rer. OcoOEHHOCTH KOHCTPYKIMH BeprosieToB. [upockomsl M uX mnpumenenue. llentp Mmace
ypaBHeHHE ero IBIKkeHHs. Pazaenenne nocTynaTeIbHbIX H BpallaTeIbHbIX JIBMKEHUI TBEpJI0ro Tena.
[Tapa cun. Cucrema ypaBHEHHMH JUlsl JIBH)KCHHS TBEPIOTO TeJla M €ro KHHETHYeCKas SHeprus. 3aKoH
COXpaHEHHs PHEPTUH M €ro CBA3b C PABHOMEPHOCTBIO TEHUCHHS BPEMEHH. JIBuiKeHHE CHCTEM CO
MHOIHMH cTeneHsMu cBo6opl. ®yHkius Jlarpanxka u ypasrenus Jlarparka. [[pHHIHIT HAUMEHBIICTO
JAeHCTBUSA.

JlunaMuka 00J1bIHX CKOpoCTei

[IpUHNMN OTHOCHTEIBHOCTH B (pu3nke. PelsTHBACTCKHI MMITYIILC. [TpeobpazoBanue 3HEPruu-
uMmysIbca. Macca u ee CBsi3b ¢ SHepruei noxkos. Macca CIOXKHOH CHCTEMbI i €€ CBi3b C SHEpruei
p3anmosieiicTeus wacteil. HeammurueHoets Macewl. Jledexr maccel M HepreTyka. Kunernueckas
JHEprus B PENATHBHCTCKOM MeXaHuke. YpPaBHCHHE JBHIKCHHS MATepHATBHOH TOYKH B
PeISITHBHCTCKOM MexaHuke. JIBUKeHHE MaTEpHAlbHOH TOUKM TMOJ JICHCTBHEM MOCTOSHHOH CHJIBL
CKOpoCTh CBETA Kak TNpejiebHas CKopocTb. YacTuubl ¢ Hy/neBoii maccoif mnokos. [lpunumn
JKBUBAIECHTHOCTH H TEOPUs! IPOMCXOIKICHHUS CUII BCEMUPHOTO TATOTCHHAL.

Kosebanns 1 BOJIHBI

KoneOanusi KAK 9acTHBIA clIyuail JBHIKEHMs, YCIOBHsS MOSIBIEHHs KoneOaHHil. YpaBHeHue
JBIKEHHS TNPYXHMHHOTO MasTHHKa W €ro peuenne. I'apMOHHUECKOE KonebaHue M €ro
XapaKTePUCTHKK, YpaBHEHHE JIBHKEHHS (DH3MYCCKOrO MAsATHHKA M €ro pelleHHe. MaTeMaTHYeCKHH
MasTHHK. DHeprusi rapMOHHYECKHX KoleOanuil. BbIHYXK/ICHHBIC kojeOaHus M SBJICHHE pe30HaHCca.
Pesonanc Kak mposisienne Gudypkaiuu. ApTokonebanus. [Ipuvepsl mposBiIeHHs PE3OHAHCHBIX H
ABTOKOJICOATENIbHBIX ABICHHUH B JKMBBIX OpraHH3Max M TeXHHKe. PezonaHCHas repenatia SHEpPrHH B
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CHCTEME O/IHHAKOBBIX CBA3aHHBIX MASTHUKOB. BOJIHBI B yNpyTrux cpejax, JTHHEHHBIE, TTOBEPXHOCTHDIE
1 00BEMHbIC BOJHBI, MOMEPEUHBIE W MPOAOJIBLHbIC BOIHEIL, (JPOHT BOJHBI, IUIOCKHE U chepHyecKkne
BOJIHBL. AHaJIMTHYeCKas 3aruch Gerymeil Boiusl. BosHosoe ypasnenue. Ilepenoc snepruu Oeryuueit
posHo#. Croxenne KojeOanuii u BonH., KorepeHTHble HCTOUHMKH BOJIH. MHTepdepeHins BOIH 0T
TOUEUHBIX KOTEPEHTHBIX MCTOYHHKOB. YCIIOBHUS IOSBICHHS MaKCHMYMOB U MUHHMYMOB. CloikeHHE
KpyroseiX u cepuuecknx BosH. IToctpoenue (ponTa BoJHBI 10 MpuHIKIY [Toiirenca, noBeneHne
(ponTa BOHBI B HeOAHOpOAHOH cpesie. OTpaxkenue u npenomienne Boid. IIpunimnm depma. Brisos
3aK0HA NPEJIOMICHHS BOIH HA IPAHULe JBYX cpejl Ha ocHose npunumna Gepma. [punimn Gepma Kak
yacTHBIH ciydail obmero npuHnMna MuHuMaxca. [losBieHue OTPaXKEHHBIX BOJIH B HEOAHOPOJHBIX
cpesax, CIoKeHHe BCTPEUHBIX BOJNH H 00pa3oBaHue CTOs4MX BOH. [lepexolHoe COCTOSHUE M BPEMA
penakcaiui. CBsSi3b JUIMH CTOSYMX BOJIH C pa3sMepamu CpeJibl, AHCKPETHOCT JJIHH CTOAYMX BOJIH.
Kpautosanue. YrpasieHue 3By4aHHEM MY3bIK/TbHBIX HHCTPYMEHTOB.

J1eMeHThI CTATHCTHYECKOI H MOJICKY ISPHOIT PH3HKH

MHKPOCKOIIMYECKHE ¥ MAaKpOCKONMMUECKHE ABJICHHsA. FliealbHbli ra3 Kak CTaTMCTHYCCKAs
cucTeMa MHOrMX yacTuil. JlaBieHde, o0ObeM M TeMmmeparypd raza Kak oOoOLIEHHbIE XapakTepUCTHKH
COCTOSIHMSI Ta3a. PaBHOBECHBbIE M HEpPaBHOBECHBIE COCTOsAHMA rasza. OOparumble M HeoOpaTHMBbIE
nporeccsl. JluarpamMma JapieHue-o0beM. DKCIIEPUMEHTAIbHbIE Ta30BbIe 3aKOHBI, 000OIICHHbIH
ra3oBblil 3aKOH (YpaBHEHHE COCTOSHHS MIEAIbHOro rasa). BelBoj ypaBHEHHS COCTOAHMS HACAIBHOTO
ra3a Ha OCHOBE KMHETHYECKHX npejcTaBneHuil, PU3MYECKHd CMBICI MOHATHS TEPMOJAMHAMUYECKOM
TeMiiepaTypbl. PacrpesieleHHe 3HEpruM 10 CTenmeHaM cpoboibl. Pacnpenenenus Makcpennia u
Bonsimana, Gapomerpuueckast popmyia. Hepasrnosecubie nponeccsl. Juddysus, mddysus sepes
MeMOpAHBI, OCMOC, OCMOTHYECKOE JaBJICHHE M €ro pojlb B JKH3HEAESATENBHOCTH PACTCHMH.
Teronepenaya. BHyTpeHHee TpeHue. BbipakeHHe HepaBHOBECHBIX NPOLECCOB Hepe3 0000mCHHbIE
TepmoanHaMuyeckue cuibl. CooTHomenue B3anmuoctn Oucarepa. Peatbiibie rasel, ypapHenue Ban-
nep-Baanbca, KpHTHYECKas TOYKa, peajbHbIe H30TEPMBbl, CKMKeHue rasoB. @uykryauud o
cavMoopranusaius npu (pasoBoM nepexoje raz-Kuakoctb. KugkocTy, HOBEPXHOCTHOE HATAKCHUC B
JKUIKOCTSAX, OXJTaK/EHHE JKMIKOCTH [PH HCIApeHHH, TEPMOPEryIsiHs PACTeHHH H IKHBOTHBIX.
CMauuBaKOLIAE H HECMauMBaIOIIMe KUAKOCTH. Kanumsipuele sBnenus, Gpopmy:a Jlanmaca.

DIeMEeHThl TePMOANHAMHKH

[TepBoe Hayajl0 TEPMOIMHAMUKH, H30IPOIECCHl, aJHabaTHYECKUH MPOLECe, OXJIAKICHHE ra3oB
npH anuabaTHYeCKOM PacliHPeHHH H TOJydeHHe HU3KMX Temneparyp. Ypaenenne Ilyaccona u ero
BBIBOA. Kmaccuueckas TeopHs TEIUIOEMKOCTEH, IPHUMHEI OTKIOHEHHS PealbHbIX TEIIOEMKOCTEH KaK
(GyHKIMH TeMIIEpaTypsl OT Pe3y/IbTaTOB KlaccHIecKoi Teopuu. PaboTa uaeanbHOro rasa B pasinsHbIX
nporeccax. O6patuMble H HeoOpaTuMble LHKIBL Ternoble MamuHbl 1 LUK KapHo, BTOpoe Havamo
TepMOJMHAMHKH. KOMIPECCHOHHbIE XOJOAWIBHHKH M  TEIIOBBIC HACOCHL ~DHTPONMHA  Kak
TepMOJMHAMHYeCKHii noTennuan. QGopmyna JUIi 3HTponMM uaeanbHoro rasa. Teopema Kapho n
06o0Ie e MOHSATHS SHTPONMH KaK TepMOAMHAMHYecKoro norennuana. Csisb 3HTPONMH C
MHKPOCOCTOSHUSMH HACATLHOro rasa. CTATHCTHYECKOE TOJKOBAHHE HHTPOMHH. DHTPOINS H CTCHEHb
BRIpOKIeHUS chcTembl. Popmyna Bombimana. DnTponus M uHdopmauus. Bospactanne SHTPONHH
npu HeOOpaTHMBIX TpoIeccax Ha TpHMEPE BHIPABHHUBAHHMS TEMIEPATypbl ABYX HAXOALIUXCA B
KOHTAKTE HArpeThIX Tejl M MPH BLIPABHUBAHMM JaBJeHUH B JBYX €acTaX cocyna ¢ razom. Ilepsoe u
BTOpOE HAuala TePMOIMHAMHKM, H KUBbIE OpraHu3Mbl [IoHATHE O TepMOAMHAMHMKE HEOOpaTHMBIX
[POLIECCOB M OTKPBITBIX CHCTEM. ODHTPONMs B CHCTEME OpraHu3M - OKpyXKaiollas cpena.
[TpoM3BOJICTBO YHTPOIIMH B HEPABHOBECHOIT cpejie U Teopema [IpurosxkiHa.

Paznen 2. DAeKTPHYECTBO H MATHETH3M

DIEKTPHYECKHEe H MATHHTHBIC SIBJICHHSI

[ToHsTHE O MOJSX, NOJNS CKAISApHBIE W BEKTOPHbIE. XapaKTEPUCTHKH BEKTOPHBIX MOJCH:
HANPSYKEHHOCTD, MOTOK, HMPKYJSLHA. CHIOBBIC IHHHM BeKTOpHOro mojs. Cyneprnosuius Mo,
3apsi/ibl, 3aKOH COXPAaHEHHS 3apsJIOB.

BzauMmoieiicTBHE HEMOABHIKHEIX H ABHIKYIIHXCS 3apanoB, GU3HYECKHi CMbIC] MArHUTHOTO I0JIA.
[Tose ToueuHoro 3apsja (3akon Kysouna) u cucreMs! 3apsaoB. IToje aumoss. DIEKTPOCTATHYECKOE
rojie MOJNEKYJIbl M XHMHYeckue peakunu. Mmterpanshas ¢opma saxona Kynona, teopema ['aycca
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(nepsoe ypaBHenne Makcsenna). Boiox (GopMys s HAIPSIKEHHOCTH HEKTPOCTATHUYECKHX TOJIe
3apAKEHHOr0  NPAMOro MpoBOJA, IMJIOCKOCTH, KOHJeHcaTopa. Pabora nepememenns sapsiia B
SJIEKTPOCTATHYECKOM  IIOJIe, TIOHSATHE MoTeHUHMana. Bropoe ypaBHenme Makcsemna Ui
SJICKTPOCTATHKH B HHTEIPaibHON (hopme. DieKTpuueckas eMKOCTb OJHOTO HPOBOJHMKA M JIBYX
NPOBOZHHUKOB, KOHJICHCATOPBI, paboTa 1o 3aps/ike KOHIGHCATOPOB. DHEPrHs MEKTPOCTATHYECKOTO
nojs.  M3MeHeHHE HANPSKCHHOCTH  3IIEKTPHYECKOTO TMONS IIpH  BBEJECHUH JMBNIEKTPHKA,
TOJIAPU3YEMOCTE  IHDJIEKTPUKA, JMOJICKTPHYCCKAs NPOHMIAEMOCTh. VI3MeHeHue aMaieKTpHUecKoil
[IPOHHIIACMOCTH NPH XUMHYECKHX PEaKLHAX H UCHOIb30BaHue TOro ddexTa. DekTpuueckoe mosie
B mpoBoanuKax. Ilomsitne o Toke mpoBomMMOCTH, BEKTOp TOKa M cHia Toka, Audy(epeHnuaibHas
(opma 3akona Owma. Ilepoe npasuino Kupxroda. Ipuumna nossieHus ICKTPHUECKOTO TOKa B
NPOBOMHHKE, (H3HYECKUIT CMBICI MOHSTHS CTOPOHHUX JNEKTPHUECKUX cuil. Boisoa 3akona Oma i
Beei nenu. Bropoe npasuio Kupxropa. MarnutHoe nosie npsmMoro Toka, 00bIcHeHHE ero MosBICHHIs
Ha OCHOBAaHWM PpEJATHBHCTCKUX mpeicTaBicHuil. MuTterpanbHbie ypaBHenmss Makcpeiuia s
MOCTOSIHHBIX MAarHMTHBIX [0J€H. [IpuMepsl BLIMMCIEHHS HANPSIKEHHOCTEH MArHHTOCTATHYECKUX
rnoseii. 3akon buo-Casapa-Jlannaca. Bsaumoseiicteue moieii u 3apsiioB (TokoB). Popmyia Jlopenua
JUISL CHJIBI, ACHCTBYIOUIEH Ha 3apsifl CO CTOPOHbI MEKTPHYECKOTO M MATHUTHOrO mnoseil. [lpuruumn
ACHCTBHS ~ MAcC-CIICKTPOMETPOB M MX TPUMEHEHHs B XuUMMM. MHIYKUHOHHBIE sBICHMS,
TpaHcopMaTopel, (HU3MYECKHE [PUHIMIBL  UX  JeiCTBHSL. Oxcrpatoku. [lonnas cucrema
MHTErpaibHBIX ypaBHeHuil Makcsenna. CMbICT  4iIeHOB cHCTeMBI ypaBHeHHiT MakcBeinia,
ONMHCBIBAIONIMX SBJICHHA, CBS3aHHBIC C H3MCHEHUSIMM 3JIEKTPHUYECKHUX M MArHUTHBLIX BEIHYHMH BO
BpEMEHH. B3aiMOCBS3b 9IEKTPUYECKIX H MATHATHBIX [IEPEMEHHBIX T07IEH, HIeKTPOMArHUTHOE [0.1e 1
usnydgenne. lloms asmkymmxcs 3apsanos. Msiydenuwe 51eKTPOMArHUTHOTO 101 HEepPaBHOMEPHO
ABIOKYLUMC 3apsigoM. «Ilapagokey aroma.

Pasgen 3. Onruka n atomuas gpusnka

DIEKTPOMATHHTHOE H3JIyYeHHE H ONTHKA

CB0GO/IHOE 3/IEKTPOMATHUTHOE T10JIE M €r0 CYIECTBOBAHHE B BUJE SJICKTPOMArHUTHOM BOJIHEL
Ionepeunocts snekTpoMarauTHEIX BoH. CKOPOCTH PacipocTpaHeHus SIICKTPOMArHUTHBIX BOJIH H
criocodsl ee usmepenus. Illkana snexkTpomarHuTHBIX BOH. CrOCOOBI reHepaluyi U UCHOJIB30BAHUE B
HayKe ¥ TeXHHKE BOJIH Pa3/IMYHBIX YaCTOT.

ABneHust, onuchiBaeMble BOIHOBOI Teopueii csera. MuTepepenius caeta, YCJIOBHS TIOSIBIICHHS
CTaTHYECKOH HMHTeP(PEePeHUMOHHON KapTHHbI, WHTeppEepeHIus NpH pasieIeHHn (poHTa BOJIHBI,
MPOCBET/ICHHE ONTHKH, MHTEP(EPOMETPhL U MX Hcmosb3oBanue. dypre-cnextpomerpsr. [lonsTue o
rosiorpadun. Jludpaxums, nuppakuus Ha wean. Dokycnposka SNIEKTPOMArHUTHBIX BOJIH M CBA3b
pasMepa AMQPAKUMOHHOTO TMATHA C pasMepamu  pedaekTopoB. OcoBeHHOCTH OpraHu3aluu
PAJHOIOKAMOHHON CIyKOBL YCIOBHA Tepexoja OT BOIHOBOH ONTHKM K TeOMETPHUYEeCKO. 30HBI
Openens, 30HHad 1acTHHKA PpeHels Kak QOKYCHPYIOMIHIT IeMeHT. HudpakuuoHHas peierka Kak
AMCIICprupylollas cucTeMa. AHATH3 COCTAaBa CBETA MO JUIMHAM BOJH. PeHTrenoBckas amdypakiius,
nousATHe 00 0OpaTHBIX AM(PPAKUMOHHEIX 3a/1a4aX, PEHTIEHOCTPYKTYPHbI aHATH3 H €ro 0coBeHHOCTH
NPUMEHHTENBHO K OHonorndeckum obbektam. [Ipoctpancteennas crpyktypa JHK u PHK.
Jludpakunonnsiii npesen pasperaroneii criocoGHOCTH ONTHYECKHX npubOpOB.

CBeT W BeLLECTBO, MOHATHE O BTOPHYHBIX BOJIHAX, Pas/ie/leHHe SHEPIUH Ha rpaHuie pasjena (as,
PE30HAHCHBIH XapaKTep B3aUMOJEHCTBHs CBeTa U BewiecTBa. JIucnepens, KJIaccHueckoe 00bsCHeH e
3dBUCUMOCTH KOI((pULIMEHTa MPENOMICHHS CBETA OT UIMHBI BOJHBI NAAIONIEr0 cBeTa. SIBieHue
ABOHHOTO JIyHENpPeJIOMIICHHUS!, MOJAPU3ALMS CBETAa KPHCTAILIAMH. [TonspusoBanHblil cBeT, ONTHYECKAs
AKTHBHOCTD, CaXapOMETpHsl, HCIOJIb30BAHUE SIB/IEHUS BPALICHHS [UIOCKOCTH MOJAPH3ALHH B
MOZIeKyJIApHO# Oronoruu. MoTosdeKxt n KBaHTOBAs NPUPOA CBETA. Kpyr siBieHuit, 00BSICHUMBIX ¢
KBAHTOBOH TOYKM 3PCHHS, MHKPOCKOMHYECKOE H MAKPOCKOIIMYECKOE B ONTHKE. JIBOMCTBEHHOCTH
PHPOALI CBETA. 3aKOHbI MOIOLIEHHS CBETa, MOHATHE O HENHHEHHLIX 3(dexrax. OCHOBHBIC
37ICMEHTBI KOHCTPYKIMH CHEKTPOPOTOMETPOB. 3aKOHBI OCBEIIEHHOCTH, 3aBHCHMOCTL OCBELLCHHOCTH
OT BHJIa OCBETUTEJICH.



jIeMEeHThI YIEHHS 0 CTPOCHHH BelleCTBA

OcobeHHOCTH TOBEAEHHS MHUKpouyacTull. [IpHHLMIBL ONMCaHus NOBE/ICHUS MHKPOYACTHLL,
BOJTHOBas (YHKIIMS, COOTHOLIEHHE HeolpeaeneHHocTel, Bonna ne bpoitns. Ilocrymarer bopa.
Vpasuenue Illpemmnrepa (BpeMeHHOE M CTAlMOHApHOE), (PU3MYCCKHH CMBIC BXOIALIMX B HETO
yieHoB. Pemenne crauumoHapHoro ypasHeHust Illpexmnrepa Juiss 4acTHIbI B OJHOMEPHOM
MOTEHLMANLHOM SIIMKE W YaCTHIBI HA OKPYKHOCTH. YCIOBHS TOSBICHWS KBAHTOBBIX SBJICHHH.
Bausiiue macchl M 00JIACTH JOKAIM3alWMK 4yacTHIl. JlBymMepHas MOTeHLHAlbHas SMa, BBIPOK/ICHHE
KBAHTOBBIX COCTOSIHMII H CHATHE BBIPOKICHHs. [oTeHIInaNbHAs AMa KOHEeUHOM riyOHHBI 1 BIHSHHUE ee
riyOMHBI M MIMPMHBI HA YPOBHU SHEPrUH 4aCTUIbl. B0O3MOXHOCTH JIOKanmu3alUuyd HacTHIEl B
npocTpancTBe. TyHHenbHbIH d¢dekt. 3anonnenue yposHed u npuxuun [laynu, nomuas sHeprus
COBOKYITHOCTH JJIEKTPOHOB B KBAHTOBOH CHCTeME. YPOBHH SHEPIrHU B aTOME BOJIOPOJA, IEPEXOIbI
MEKIy ypoBHAMHU. VHIMBHIyaIbHOCTH CIEKTPOB aTOMOB H OMUCCHOHHBIH CHEKTPAIbHbIH aHaIms.
MeTanmudeckas MOIeTb MOJEKYIbl M OObACHEHHE KOppeIsiuy LBETHOCTH BellecTsa W d(exra
COIpPsKEHUST XHMUYECKUX CBsi3el B Monekynax. HopmanbHas n HHBEpCHas 3aCC/IEHHOCTh KBAHTOBBIX
cocrosiamii. [loronenue, cnodTaiHoe W BoiHyxIAeHHOe H3myueHus. Kosdhunuentsl DHHIITEHHA.
dopmyna [Tnanka. Ycuienue ceTa Mpu MPOXOK/ICHMH Uepe3 HHBEPCHO 3acelieHHyto cpeny. [lonsrue
0 nazepax.

Mdusnueckas MpUPOJAa XUMHYECKOH CBA3H. DJIEKTPOHHOE CTPOCHHE MHOTOYJIEKTPOHHBIX aTOMOB,
rubpuamsanus, OOBACHEHHE MPHYHH TOSBICHHS HPOCTPAHCTBEHHBIX (opm Moiekyll. IlpuHitun
MaKCHMaJIbHOTO MepeKkphiBanus. BHyTpeHHee BpallleHHe B MOJIEKYJIaX H €ro poiib B OHOXHMHYECKHX
peakiusax. J[BUKEHHE YacTHLl B MHOTOATOMHBIX MOJICKYJIaX H BH/lbl MOJCKYISPHOH CHEKTPOCKOMHH.
CHMMETpHS MOJICKYIT U TIOSIBJIEHHE TIpaBHl 0TOOpA.

@DOoTOXMMHYECKHE peaklHd M OCODEHHOCTH MOTEHLHMAIbHBIX IOBEPXHOCTEH OCHOBHLIX H
BO30Y3KCHHBIX 3NMEKTPOHHBIX COCTOSHUN B Moiekymax. Pacnajn monexyn npu (poToBo3OyKACHUsX.
Ouznueckas npupona (ortocuntesa. TpaHcmopr sHepruu TpH (orocuHTese. 30HHAS CTPYKTYpa
3NMEKTPOHHBIX COCTOSHMIT KPHCTaIOB. 3aroHEHHbIE M HE3aNOIHEHHBIC 30HbL YpoBeHb Depmi.
[TpoBOAHMKH, [TOTYTTPOBOIHUKH U AUSTEKTPHKH. OCOOEHHOCTH MPOBOAUMOCTH B MOJIYNPOBOAHUKAX.

CHcTeMaTHKa 3/1eMEHTapHbIX YacTHIL. 3aKOHB! B3aUMOMPEBPAICHUH YACTHIL, SACPHBIE PEaKIHH,
nedext maccsl. CTpoeHHe szep, AACpHbIC CHIbL, YCTOHYHBbIE H HEYCTOHUMBbIC S/1pa, €CTECTBEHHAS U

HCKYCCTBCHHAA paiuoakKTHBHOCTD. 3aKoHBI pagHoOaKTHBHOTO pacmazia. IlpHi—ILEI/IHbI
pagHOaKTHBAIlHOHHOIO aHalli3d. «MedeHble» aTOMbl B OHOJIOTHH. H)/TH HCITOJIE30BaHHA Fl.ﬂt‘pHOﬁ
DHEPIHH.

3aK0HOMEPHOCTH Pa3BUTHS

[Tousitue 06 osBomouud B (QusKMke, OHOMOTMH M JAPYyrHX Haykax. [IpoTHBONOIOKHOCTD
HAlPaBJIEHHOCTEH 3THX IBOJIOMMOHHBIX 1IpolleccoB. [TyTu npeoloeHns IPOTHBOPEUHS.

Bpewms B kiaccuyeckoM mupe. PojIb NepHOAHYECKUX U HEMEPHOAUYECKHX MPHPOAHBIX TIPOLECCOB
B (opMHpOBaHMHM [OHSTHS BpeMeHH. VIHBApHAHTHOCTb MPOCTEHIIMX (PU3HYECKHX 3AKOHOB
OTHOCHTEJILHO CMEHBI 3HaKa Bpemenu. HepaBHOBECHbIE MTPOIIECCH] B CJIOMKHBIX CHCTEMAX U MMOABICHHE
cTpensl BpeMeHH. Ponp ciydaiHbIX (hakTopoB B (OPMUPOBAHMU CTpe/bl BpemenH. DiyKryaluu,
[OSBICHHE CAMOOpPraHHW3allMM B OTKPBHITBIX CHCTEMax M mepepactanue  QUyKTyaluud B
makpockormuyeckuit o pexr. Porns Gudypxauuii. [ToBenenne s3HTPOIUN B OTKPBITBIX CHCTEMAX.

JlonoIHUTEILHOCTD, COOTBETCTBHE, MPOrHo3. O6muocTh GyH1aMeHTaIbLHBIX BBIBO10B

Ppuzuxn

[IpyHLMI JOMOJHATENBHOCTH H ero BceoOuHocTh. Mcmosnb3osanue Mozeneil sBICHHH M
00BEKTOB B MpoIecce MO3HAHMSA KaK CJIEACTBHE MPHHINMIA J0NOMHUTENbHOCTH. OOparHble 3aj1a4i.
cyOBeKTUBHBINH (pakTop TpH HX pelueHnH. OrpaHH4YeHHOCTh NPHHIMIA [10KAa3aTCIbHOCTH B HAyKeE.
[IpuHIMN coOTBETCTBHS, Habmojaembie W HeHaOmojaeMble BenuuuHbl B (usuke. Tpebosanus K
dopmupoBanuio  Qusnueckux Teopuil. Pacmmpennoe MOHMUMaHHE [IPHHIMNA JACTEPMHUHH3MA.
CryuaiiHOoe M 3aKOHOMEpHOE B IPHPOJE M Mpeenbl MPHMEHUMOCTH HAayuHOro nporx€osa. Hayumblii
poruo3 B Hayke 00 obuectse. Pusnka u kubepHernka. Cnesine CHCTEMBI H yIIPaBJICHHE.
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4.2. Coaep:kanue JeKmmii

ConepmaHI{e JICKIIHH

Kon-so
YAacoB

DBOTIOHA H COBpEMEHHBIE MOIEIIH (bH3H'—I€CKOﬁ KapTHHBI MHpPAd. COBpEMeHHaﬂ
@HSI/II{E{ KaK KyJlbTypa HaOJIIO IS HH, MOACIHPOBaHK, 3KCIHCPHMCHTAIBHOTO
HCCIICTOBaHM H KOJIHYCCTBEHHOI'O HPOrHO3HPOBaHUA ABJICHUI MPUPpOIEL Ponp
(IJHSHK_H B pPa3sBUTHH TEXHHKH W arpolpoMbIIIEHHOr0 HPOH3BOJCTBA.
Kunematuka Marepnanbﬂoﬁ TOYKH. KOOp,D,HHaTHhIﬁ MECTOJI  OITHCAHHA
JABHKeHHH. Knnemarudeckoe YpaBHEHHE JABHIKCHHS W ONPCHCIACMBIC IO HEMY
KHHEMATHYCCKHUEC XapaKTCPHUCTHKH.

I~

BektopHblii criocod onucanus ABMKEHUH. BEKTOPLI HepeMelleHus, CKOPOCTH,
YCKOpeHHUs. YTJIOBble XapaKTepPUCTHKH JBHIKEHUS MO OKPYKHOCTH. DJIeMEHTBI
PEIATUBHCTCKOR MEXaHHKH. [Toctynatsr CleHaIbHOH TEOpPHH
otHocurenpHoctd. [IpeoOpasosanust JlopeHua. CrnoxkeHue CKOpOCTEH.
OTHOCHTEIHHOCTD JJIMHB! OTPE3KOB H JUIMTE/ILHOCTH BPEMEHHBIX HHTEPBAJIOB.

b2

JlunamMuka MaTepHaibHOH TOYKH M MOCTYNATEIBbHOTIO JBHIKEHHS TBEPIOIro
tena. [lpunuun ornocurensHocty. 3akonsl Heiorona. Buaer cun. Jlnnamuka
BpallarelbHOro JABH)KeHHS. MoOMEHT cHiabl. MOMEHT HWHepUHMH. 3aKOHBI
COXPaHEHUs! HMITYJIbCca U MOMEHTA HMITYJIbCA.

@]

I/Inepunanbﬂble H HEHHCPpUHAJIBHBIE CHCTCMBI otcuéra. CHibl HHEPLHUH TIpH
Pas/IMYHbIX BHIaX OBHKCHHA

PaGora, MoHocTs U 3Heprusi. Mexanuveckas pabora U MOLIHOCTH NPH
HOCTYIATEILHOM W BpallarTeJIbHOM JBWKeHHsAX. KuHernueckas sHeprus
TeopeMa 0 KHHETHYECKOH YHEpriH.

(39}

KO[-ICSPB&THBHB]G CHJIbI X MOTCHIHAJIEHAA SHCPIrHUA. HpHMCpr MOTCHIHAJIBHBIX
nosei. 3aKoH COXpaHCHHA SHCPIrHH B MCXAHHKC.

Mexanuueckre komebanus. Kunemaruka rapMOHMYECKMX — KoJieDaHHH.
Crnosxenue KoliedaHuil. AKYCTHUYECKHE PE30HATOPBI.

o

Jlunamuka rapMoHuueckux KoneOauuit. Juddepenumansnoe ypaBHeHue
KosieOaHuil. 3aryxaromie M BBIHYAKJIEHHBIE KoneOaHus. Mexannyeckui
pe3oHaHc. MasiTHUKH.

Mexanunueckue BoHBL BomHoBoe ypaBHeHue. Buabl Bonn. Mutepdepenius,
mupakiys 1 ucnepcust BoiH. Bonnsl 1 nHbopmanus.

(]

10.

OCHOBHEIE TIOJIOKEHUS MOJICKYJISIPHO-KHHETHYECKOH Teopun. Weanbusbiii ras.
OcnoBuoe ypasHenue MKT u ypaBHeHHe COCTOSHHS HACAIBHOTO rasa.

5]

11.

ArperaTHble cocTosHHA U (asoBble nepexoabl. Peanbubie raspl. CoxMkeHHe
razoB. OcobeHHOCTH KUAKOrO cocTosiHus. Crpoenue kpucrannon. Jledextol
KPHCTAIIHYECKOT0 cTpoeH s, [IpOYHOCTD H MJIaCTHYHOCTS.

12

SBnenus nepenoca. uddysus, TENIONPOBOAHOCT W BHYTPEHHEE TPEHHE.
MouiekyaspHO-KHHETHYECKas TEOpHsl SBJICHUI epeHoca.

(R}

OcHOBBI  TepMOAMHAMUKH. BHYTpeHHss OSHEpruss M  [I€pBOE  HaAyasio
TepMoauHaMHuKH. Pabora W TEIOEMKOCTh rasa NpH pasjIM4HBIX [poreccax.
Bropo#i 3akoH TepMmoauMHAMMKH. TenaoBble ABUraTeld M XOJIOJMJIbHBIE
maimuHbl, KIIJ TemioBeIX ABHratesnedl W CTAaTUCTHYECKHHM CMBICI BTOPOrO
3akoHa TepMoauHaMuky. [lorsTue suTponuu. TpeTHil 3aK0H TEPMOIUHAMHMKH.
DrieMeHTbl OMOIHEPreTHKH.




14.

DneKkTpudeckuit 3apaa. BaaumoelicTBue 3apsaioB. DIEKTPOCTaTHHECKOE MOJIE.
Bekrop Hanpssk€HHocTH. Pacu€r snexrtpocratnueckux mnosiedl. [lorenuuan
dlIEKTpocTaTiyeckoro mosst. Pabora 1o nepeMelleHHIO  3aps/oB B
sfieKTpocTatyyeckom  moje.  IloTeHuman M- rpaameHt — HoTeHUHana.
DKBHIIOTECHIHAIBHBIE OBEPXHOCTH.

13:

BetectBo B DJIEKTPHYECKOM TII0JIE. HOJ’IHprlC H HCIOJJAPHBIC MOJICKY/IBI.
HOIISlpH?.aLlHﬂ JUIICKTPHKOB. Bem‘op CMCIICHHA. HpOBOI[HI’IKH B
ANCKTPOCTATHHYCCKOM IT10JIC. BHEKTPOéMI{OCTB MPOBOJHHKORB. KOH,E[CHC&TOPI;I.

16.

[TocTostHHBIH 3nexkTprUyeckuMid Tox. 3axoH Owma. DAEKTpOoABHIKYIIAs CHIA.
[Ipasuia Kupxroda u pacuérbl 2JeKTPUYECKHX LENEei.

17.

Knaccudeckas Teopus aaekTponpoBoaHocTH. BeiBox 3akona Owma. Ilpupona
cBepxnpoBouMocTi. Hocutenn Toka B pa3snmuuHBIX NPOBOAHMKAX. DIeMEHTbI
Teopun  extponpopogHocTd. Ilomynpoeoauuku. IlonympoBoaHMKOBBIE
pUOOPBL

(B]

18.

DneMeHTbl (PU3HMYECKOH 371eKTpOHUKHM. KOHTaKTHBIE SBICHUS B MeTaljiax u
[0JIyTIPOBO/IHHKAX. Yenexu COBPEMEHHOH [10JIYITPOBOAHUKOBO
KOMIIBIOTEPHOH TeXHHKH. bHOTOKH M OHOoHH(]OpMaTHKA.

30

19.

MaruutHoe mozne. BzammopeilcTBHE 3MEKTPHYECKHX TOKOB. Pacuérhl
MarHMTHBIX 1osieit. 3akon brno-Capapa-Jlannaca.

20.

MaruutHble cBoiicTBa BemecTBa. Jlua-, mapa- u ¢eppomartnetuxu. JIOMEHBI,
DeppHuThl. DNeKTPOMArHUTHbIE CENapaTopbl B arpOHHIKEHEPHH.

(L)

JlelicTBE MarHUTHOrO TNOJMS HA DISKTPUUYECKHI TOK M JIBHKYIIHECH
3apskeHHble yacTunbl. Cuna Amnepa u cuna Jlopenua. Dddext Xomia.
DJIeKTPOJIBUTATEITH.

(]

DsleKTpoMarHuTHas MHAyKuus. 3akoH Dapajes v npasuio Jlenna. Mexanism
BosHukHOBeHHss DJIC wunpykuuu. [eneparopsl rapmonuueckoit DJC wu
TpaHchopmatopel. MHAYKTHBHOCTh NPOBOJAHUKOB. DHEPrHsi MATHUTHOTO TOJIS.

Ilepemennslii 2nekrpuuecknii Tok. Llenn nepemennoro toka. 3akon Owma s
Hened mepemenHoro Ttoka. llonHoe compoTHBIeHHE TEepeMEHHOMY TOKY.
Bekropnas auarpamma. Pezonanc B LeNsX NEPEMEHHOTO TOKa.

(S}

DnexktpomaruuTHoe nose. O6oduenue 3akona Papajes. 3aKoH MOJHOTO TOKA.
Tox cmenienus. DneKTpoMarHUTHbIC BOJIHBL Y paBHenus Makcseria. Cuctema
ypaBHeHHil MakcBenia B auddepeHunansHol M MHTerpaibHoil  (opmax.
Bekrop Ymosa-Iloitntunra. Jlapnenue ceera.

(ES]

["apmonnyvecknii ocummistop. CBoOOAHBIE 3IEKTPOMArHUTHBIE KoneGaHus.
3aryxaroliie 1 BbIHYKAeHHbIe KoJieOanus. Pe3oHaHc,

881

I'enepauus, mnepenauya ¥ MNpUEM DAEKTPOMATHHTHBIX BOJH. OTKPBITHIN
Kojebarensublii  KoHTyp. [IpuHumn  paboTbl  paguonepenaTyuka M
paguonpuéMHuKa. Mojyasuus U AeTeKTHPOBaHUE SJIEKTPOMATHUTHBIX BOJIH.
Paguonokauus u tenesuaenue. Illkana snekTpoMarHUTHBIX BOJIH, PasjinuHbie
JIManas’oHbl YacTOT 3JIEKTPOMArHUTHBIX BOJIH, X XapaKTepHbIE 0COOCHHOCTH H
TEXHMYECKHE  CpeJACTBA UX  nojiydeHus. Mcenonp3oBanuwe — BHAHMBIX
yAbTpa@UONETOBLIX M APYrMX  HU3JyYeHMH B  PACTEHHEBOACTBE N
’KHBOTHOBOJICTBE.

DNIEMEHTBl TreoMeTpHuYeckol onTukH. OCHOBBI TEOMETPHYECKOH ONTHKH.
@opmyner @penens. [Ipunnun obpatuMoctd cBeTOBBIX myuedt. [lpubophi
reOMEeTPHYECKOM ONTHKH. DoTOMETpHS.

J

OnemenThl BonmHOBOH onTuku. Ilpunumn [Nofirenca. Murtepdepennus cpera.
KorepeHTHOCTh H ONTHYECKHH X0 Ty4deil. YCI0BHsS MAKCHMyMa H MHHEMYyMa.
Hurepdepomerpnl. DnemenTs! rojorpadguu.

2




Tnpaxnus csera. IIpunumn [oiirenca-Ppenens. JuppakunonHas pemérka.
Cnextporpadus. Jludpakius peHTIEHOBCKHIX TydeH.

s

BiaumojieiicTBie u3IydeHHs ¢ BemiecTsom. [lomsipusanus  CBETa TIpH
OTpaXKEHUH M TpenoMieHud. JIBoiHOE IyHelpenoMICHHE. OnTHYeCcKH
akTHBHEIe BemecTsa. CaxapuMerpsl. VickyccTBenHas anu3oTponus H €€
Hcrosb3opanue. HopManbHasg ¥ aHOMallbHas THCIEPCHSL. TennoBoe H3ITyUEHHE.
AbcommoTHo uépHoe Teno. 3akonbl Kupxroga, Credana-bonbumana u Buna.
®opmyna [Tnanka. OnTudeckas MUPOMETPHL.

(B9

DoTorddext. BHEIHUH, BHYTPSHHUIT U BEHTHIILHBIH doroaddexr. YpasHeHHE
iinmreiina.  [pnvenenue  Qoroonemento.  Ddexr  Komnroua.
JlroMHHecIeHTHOe  u3yuenne. buomommnuecuenims. DOTOOHONIOIHYECKHE
nponeccsl. @Porocuntes. TepMoaMHaMHKa M MEXaHH3M ¢dorocunTesa.
Buosnepreruka.

DeMeHThl  KBaHTOBOM Mexaumku, KOpIycKyIsSpHO-BOJIHOBOM  JIyaU3M.
Jludpaximsi 91eKTpoHoB. COOTHOLIGHHS HEONpeJeNEHHOCTEH. VpaBHeHHne
Ipemunrepa. ATOM BOAOpO/A. DHEPreTHYECKHE YPOBHH aTOMA. [Torenuuan
Bo30yxkaenns u woHmsammu. Iloctynarsr Bopa. Manyuenne u MOIIOICHHE
sHepruu. Boaopoaono100HbIe HOHBL

(o]

CTpyKTypa CJIOXKHbBIX aTOMOB. DHEPreTHYECKHE YPOBHH B CIIOXKHBIX aToMax.
Mpurmun  [layma. OnTuyeckde CHEKTPbl M CIEKTPEl  PCHTICHOBCKOTO
n3aydenus. [lepuoanyeckas cucTeMa 3ICMCHTOB JL.U.Meneneesa.

I~
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duspka  MoOIEKyJl.  DHEpPreTH4Yeckue  ypoBHM — MOJIEKYJL. OOmeHHOE
p3auMoyieiicTBre. MosekynspHble creKTpbl. [IpuHumm padoThl KBAHTOBLIX
reHepaTopoB. DIEKTPOHHBIH MapaMarHUTHBIH PE30HAHC. [ToauMepsl U KUIKHE
kpucTa/ibl. OCHOBHBIE ~ BHBI  KOJICKTHBH3ALMH — MOJICKYJL. SIBnenue
PaAMOAKTHBHOCTH. BHIbI palHOaKTHBHOrO pacriaja. 3aKOH paguOaKTHBHOIO
pacmaga.  CraGumbHple M PAJHOAKTHBHBIC — H3OTOIBL [TpuHIHUIBL
paIHOAKTHBALMOHHOIO aHanu3a. SlACpHbIE PEAKLHH. MexaHusm sA€pPHBIX
peakiuii. Ilennas peakuns nerenus sjgep «Meuenbie» aTombl B OHOJIOTHH.
[1yTH HCTIONB30BAHMS SIEPHOI SHEPIHH.

g

CocTaB aTtoMHOro sapa. M3otonbl. MexaHHdeckuil M MarHUTHBIH MOMCHTBI
siep. SliepHble CHIIBI U SHEPTHs CBA3M sapa. SInepHbli MArHUTHBIH pe30HaHC
ero HCIONMb30BaHue. SuepHble peakun. MexaHn3M sIepHbIX peakiuii. Lemras
peakuust Jenenus suep. McenombzoBanue atomuoit oHepruu. IIpobiema
yIpaBIseMoit TePMOsIEPHOH peakuuu. JHeprus Connna ¥ 3BE31. Snepnas
IKOJIOTHSL.

36.

Jnementapupie  uactumbl.  Krmaccudukauus — OJIEMEHTApHBIX  HACTHIL
B3aiMOINpPEBpAIaeMOCTh HIEMEHTAPHBIX 4acTHIl. MeTo/Ibl YCKOPEHHS 1aCTHIL.
AHTHYACTHIGI W AHTHUBEIIECTBO. BemecTBO B HIKCTPEeMAJIbHBIX YCJIOBHAX.
Cospemennas (Qusvka u arpomrkenepus. BemectBo u moie. OObeKTBl H
nporecchl.  DBOJIOMMOHHBIC — TPOLECchl  Mpeodpasoanus — MaTCpHi.
BelllecTBEHHBIE, SHEPreTHUECKHE, >JIEKTPOMATHHTHbIE M HH(OPMAlHOHHbIE
npeoGpasosanusi  OHo0OBeKTOB.  PaszurHe arpou3uky, OHOMEXaHUKH,
Guoduauku,  GuodHepreTHKH,  OMOMH(DOPMATHKH, OuoTexHOIOrUM U
arpoMHKEHEPUH.

\I Uroro
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4.3. Coaepkanue J1a00PATOPHBIX 3AHATHIH

Ne : . Kosn-Bo
rili HaumenoBanue 1abopaTOpHBIX 3aHATHIH g
1. | M3yuyenue MexaHMUECKOI0 JABHIKEHHUS Ha MallinHe ATBY1a -+
2. | Onpexnenenyie MoMeHTa HHepLMH MasTHuKa OGepOeka 2
3. | Onpenenenre MOMEHTA HHEPLIHM METOJOM KPYTHIBHEIX Koslebanuii 2
i H3aydenune korebannii MaTeMaTHUYECKOro MasiTHUKA U OIPe/IeIeHHe YCKOPEHHSI 5

" | ¢cB0OOAHOIO NajeHus
5. | M3yueHue rapMOHHYECKUX KOJ1eOaHUH ¢ MOMOIIBIO MPYKHHHOTO MasiTHUKA 2
6. | Msyuenue 3aTyXarolux KoneOaHHil IpH BHYTPEHHEM TPEHUH 2
7. | Onpenenienre BI3KOCTH JKHAKOCTH 110 Metojly Crokca 2
g OmnpejieieHue JUIMHBI cBOOOIHOTO Mpodera MoneKy u koagduunenra n
BHYTPEHHETrO TPEHHsI BO3AyXa
9. | UccrnenoBanue 3J1€KTPOCTATHYECKOTO 110JIs 4
10. | U3mepenue EMKOCTH KOHAEHCATOPA 4
11. | Usmepenue conmpoTUBICHAS IPOBOAHUKOB METOJIOM MOCTa Y HTCTOHA 4
12. | M3ydeHue 1enu nocTossHHOro ToKa 2
13. | i3MepeHue ropu30HTAIBHOM COCTABIISIIOIEH MATHUTHOTO MOJIA 3eM/IH 2
14, Wsyuenne 1enu nepeMeHHOro Toka u orpesieNeHne HHIYKTHBHOCTH KaTy KK )
15 M3yuenue audpakiiny CBETa M ONpeIeIeHHE JUIHHbBI CBETOBOH BOJIHBI NPH 4
" | nomouu AHQPaKIHOHHOH pelIéTKH
16. | [lonyuenue W aHaIH3 NOJNSAPHU30BAHHOIO CBETA 2
17 M3ydenune BpallleHNA MIOCKOCTH IO pU3AIMH CBETA ONTHYECKH aKTHBHLIMH 4
BELLECTBAMH
18. | M3ydenue onTu4ecKuX NHPOMETPOB 2
19. | M3yuenue 3akoHOB BHeUIHEro Goto3dpexra 2
20. | AHaM3 CEKTPA U3JYYEHHUS ra3opaspsiiHOM JIaMIIbl 2
21. | AHaJIM3 CeKTpa U3J1y4eHUs JIaMIlbl HaKaTHBaHHs 2
Hroro 54
4.4. Coep:kanne NPaKTHYECKHX 3aHATHI
Kon-
Ne "
i HanmeHnoBaHHE NPAKTHUECKUX 3aHATHH
1. Kunemaruka 2
2 JlunamuKka 4
3, 3aKOHBI COXPaHEHUs 2
4. Mexannueckue kojedaHus 1 BOJIHEI 2
5 DeMeHThI MOJICKY/ISPHOH U CTaTUCTHUECKON QU3NKH 2
6. DJIeMEHTHI TEPMOIHHAMUKH 2
% DNeKTpOoCTaTHKA 2




8. ITocTOsIHHBIH TOK, /IEKTPHYECKHE IIeNH H MaTepHaibl 4

Y, ITocTosiHHOE MAarHuTHOE MoJIE 2

10. | DnexkTpomMarHuTHBIE KOJIeOaHHs H BOJIHBI 4

11. | ['eomeTpuyeckas U BOJTHOBAs ONTHKA 2

12. | KBanToBas onruka 2

13. | DieMeHTHI KBAaHTOBOH MEXaHUKH M aTOMHOH (hH3HKH 4

14. | ATOMHOE AP0 U 3IIEMEHTapHbIE YaCTHIIbI 2
Hroro 36

4.5. Buas! 1 cogep:kanme caMoCTOSITEIbHOH paboThl 00yUYaAOIHXCH
4.5.1. Buast camoctosTenbHON paboThl 00yUarOIHXCs
Buapl camocrosTenbHOH paboTsl 00ydarommxcs KonuuectBo 4acos

[ToAroToBka K NpaKTHYeCKUM 3aHATHSIM 40
[ToproroBka k 1a60paTOPHBIM 3aHSITUSM U K 3aLHTE 68
nabopaTopHBIX padoT

CamocTosATE/IBHOE M3YUeHHE OT/EIbHBIX TEM U BOIIPOCOB 36
Hroro 144

4.5.2. Coaepkanue caMOCTOSTENbHOM paboThl 00yYaOIHXCs

No Kon-so

e HanmeHnoBanMe TeM U BOIIPOCOB el

L. Kunematuka. 3anaunm Oa/uIMCTUKM, HaBeJeHUS HaA 1ejdb, ONTHMH3AIMH | 9
JBHKEHUS, UX IPUMEHEHHE B arpOMHIKCHEPHH.

2, HMunamuka. PeakturHoe npukenue. J[Buxenue nebecHuix Tten. [lonérer s 9
KocMoc. YCTOHYHBOCTD ABHKEHHS. | MPOCKOIBIL.

3. 3akoHbl coxpanenus. llepemaua MomHOCTH B MEXaHHYECKHX CHCTEMax. 9
[Ipobnema GezonopHoro asmkenus. [IpoGrema BeyHOro ABMTaTENs MEPBOIO '
poja.

4. | Mexanuueckue koseOaHMs M BOJHBL Pacu€r KOHKPETHBIX COCTOSHHI H 9
olpejieieHne COOCTBEHHBIX YaCTOT KoJeOaTe/IbHbIX CHCTEM

5. | DneMeHTBl MOMEKYNAPHOH M CcTaTMCTHuecKOH (usuki. OcoBGeHHOCTH
KUAKOTO cocTosiHMA. [ToBepXHOCTHOE HATSOKEHHE, CMAuHBAHUE, KAMUILISAPBL. g
[TouBenHas Bjara v MoJHB pacTeHMH.

6. DJIeMEHTBl TePMOJMHAMHUKH. TeroBas SHepreTHka M e O5KOIOrHYecKHi 9
acrekT. Tenaou30sius, MeTo bl IKOHOMHH TEIIa.

7. | DOmextpoctaTuka. CTaTHyecKoe  SMEKTPHYECTBO.  DIIEKTPH3ALMS  TEll. 8
JIBUKEHHE 3apsKEHHBIX HACTHI[ B 3J€KTPHYECKHX MOJIAX. AHAIOIHH MEMIY
5JIEKTPOCTATHYECKHM W IPABUTAIIMOHHDBIM MOIISMH.

8. [TocTOSHHBIH TOK, JEKTPHYECKHE el U MaTepHaTbl. DICKTPHYSCKHH TOK B 8

KHIKOCTAX M razax. Koponsblii paspsia. DaeKTpoduiabTphl.

P
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http://e.lanbook.com/books/element.php?pl1 cid=25&pll 1d=3801.

Wponos Y. E. 3anaun no obmeii ¢usnke [DaexTponHblii pecype]: / M. E. Upoaos - Mockga:
1.6. Jlanp". 2016 - 416 c¢. - Jloervimh K MOJHOMY  TeKeTy ¢ caiita OBC  Jlaub:
http://e.lanbook.com/books/element.php?pl1 id=71750.

Kanamnnkos H. I1. TIpakTHkyM 10 peliieHnIo 3a1ay rno obutemy kypey dusukn. Konebanus u
| 7 BOIHBL Ontrka [Jnexrponnsiit pecypel: / Kamamnnkos H.IT.. KoxkeBHUKOB H.M., Kotsipio
" "T.B.. Cnupun I'.T". - Mocksa: Jlaus", 2013 - JIocTyll K HONHOMY TCKCTY ¢ caiita DBC Jlans:

http://e.lanbook.com/books/element.php?pll id=38839.

Kanamnukos H. I1. TIpakTHKYM 110 pelieHHIO 3a7a4 1o odiemy kyvpey busukn. OcHoBbI
KBaHTOBOH (usuku. CTpocHHe BeniecTBa. ATOMHAS M sUlepHAS buzuka [ DnekTpoHHbIii
1.8. pecype]: / Kanamnuko H.IT.. Kosxkerankor H.M.. Koteiprio T.B.., Coupun .. - Mocksa:
Jlaup", 2014 - Jocryn K NOJIHOMY  TEKCTY g caiita 9bC  Jlausb:
http://e.lanbook.com/books/element.php?pll id=49468.

Kanamnukos H.II. ®usuka. MHTEpHET - TECTHPOBAHHE 6Ga30BLIX 3HAHWH [ DIeKTpOHHBIH

pecype]: / H.I1. Kanawnunkos, H.M. KosxkeBurkos - Mocksa: Jaub. 2009 - 150 c. - Jloctyn k

' moJIHOMY TEKCTY C caiiTta SbC Jlanb:
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1 id=172.

Ta

110 CasenreB M. B. Kypc obmeii  dusmuxu [Texer]:  Ywueb.mocobue misi BTV3OB. 2
 DaekrpuyectBo u Marnetusm. Bonusl.Ontuka - 496¢. - M.: Havia. 1982

COopuuk 3ajay 1o Qpusuke [Dnekrponusii pecypel: / P. I1. Bessepxuss, H. H. M'opoxosckuii.
P. U. I'paboseknii: [Tox pex. P. U. I'paGoBekoro - Mocksa: Jlars. 2012 - 128 c. - JlocTyn K
" MOJIHOMY TEKCTY 4 caiita 9BC JlaHb:
http://e lanbook.com/books/element.php?pl1 cid=25&pl1 id=3899.
Hepuoanueckne u3ganns:
«[IpuGopel M TexHHKA OSKCmepuMeHTa», «JlocTHIKeHHUs! HAyKM ©u TexHuku B AlTK»,
«MexaHusauus M JNeKTpU(HKAUMA  CEIBCKOTO  XO3SCTBAY. «CHOUpCKHI  BeCTHHK
CEJIbCKOXO3AHCTBEHHON Haykuy, «CelbeKOX03aHCTBEHHBIE MAIIHHBI U TEXHOMOMMMY. «Poccuiickas
CEIbCKOX03MCTBEHHAS HayKay, «CBETOTEXHUKAY, «DHEepProHau3opy.

I:11

8. Pecypebl HHBOPMALHOHHO-TEEKOMMY HHKAIHOHHOI CeTH «HMurepuer», Heobxoaumble
AJIs1 OCBOCHHS AHCHUTLITHHBI

1. Eninoe okHO nocTyna K yuaeGHO-METOMYECKHM pa3paboTKam https://ioypray.pd
2. BBC «Jlanb» http://e.lanbook.com/
3. Yuusepcnrerckas 6ubimoreka ONLINE http:/biblioclub.ru

9. MeToauueckue ykazauus 1ist 00yaloHXCst 10 0CBOEHHIO THCIHILTHHbI
YuebHo-MeTouyeckne paspabotku umerores B Hayunoii  6ubmorexe H IEKTPOHHOM
uHpopMannonHo-o6pasoBarensHoii cpexe ®I'EOY BO [OxuH0-Ypansckuii [AY:

1. OcHOBBI BHOpPAMOHHON MeXaHHKH [DnextponHbIt pecype] : yueb. mocobue s
CAMOCTOSATENILHOH PabOTEI CTYAEHTOB OYHOH M 3a04HON (opM 06yueHHs! HANPABICHHS [101TOTOBKI
23.03.03 Dxeruryatanms TpaHCHIOPTHO-TEXHOIOTHYECKHX MALIMH U KOMILIEKCOB / HOxHO-Y panbekuit
I'AY, Huctutyr Arpommkenepun ; coct.: E. M. bacapeiruna [u ap.] .— Yensibunck: HOxHo-
Ypansckuii I'AY, 2016 — 58 c. —  Jocryn 3 JOKaNbHOI ceTH
http://192.168.0.1:8080/localdocs/fisika/1 1.pdf.

2. BonHoBas u kBaHTOBas OlTHKA [ DNeKTPOHHLIT pecype] : MeTouIecKHe yKazaHus 1 3aJaHug
1o ¢pusuKe 1ist 6aKanaBpoB U CTYAEHTOB MHKEHEPHBIX ClelHaIbHOCTeH / coer.: B, M. bacapbirnua [u
ap.] ; YOxwno-Ypamsekuii FAY, Unctutyt arponHxkeHepun .— Yemabunck: Oxuo-Ypanseknit [AV.
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9. [MocTosHHOE MarduTHOe IHoie. ITocTosHHble MarHWThL. MarHuTHOE 107 8
Semu. JIBIKCHHE 3apsuKeHHBIX YacTHIl B MArHHTHBIX nossix. Mace-
CIEKTPOMETPHSL.

10. | DnextpomarnuTHbie Konebanus ¥ BO/HBL M3oOperenne pauuo. [Iepenaua 8
cHTHANOB. PasHocBs3b U pagnosokalus. MHKpOBOJIHOBAS TEXHUKA.
11. | Feomerpuueckas u BOIHOBas onTuka. OnTHYECKHE H300paIKEHHA. Mexanunsm 14
3penns, fedexThl 3penns. OnTHuecKue ABIeHUs B arMocdepe.
12. | Ksantopas ontuka. JlromMuHecueHuus. BeiHysiieHHOe U3JTy4YeHUEe M 12
OnTHYecKHe KBauTOBble remepatopsl. @otonbl Ombir  béte, addext

KomnTona.

13. | DaeMenTbI KBaHTOBOH MexaHuku M aToMHOi ¢usuku. [locranoBka 3azaaq o 14
JBWKEeHHH MEKpouacTuil. Orepartopbl (u3uueckux BenuduH. KpaHTOBBIC
COCTOSTHUSL. '

14. | ATomMHOe sApo W sMeMeHTapHble dacTHibl. Momusupyiomme usiyyesus u | 14
OLlEHKa WX JICHCTBHS HA MaTepualbl U IKHBbIE OpraHusmbl. MeTossl
H3MEPEHHsT WMHTEHCHBHOCTH HMOHM3MpYIOUMX wH3nydenuil. EcrecTBeHHbil
paiHalnoHHbIH (oH.

15. | CoBpemennas dusuyeckas kapruHa Mupa, Ponb GU3MKH B PA3BHTHH TEXHHKH 4
1 arpoNpOMBIIIEHHOTO [IPOU3BOJCTBA.
Hroro 144
5. YyeOHo-MeToANYeCKOe 00ecnedeHHe CaMOCTosITebHOi padoThl 00yUaromuxcs
110 THCHHILIHHE
VuebHo-MeToanuecKie pa3padotku umetotes B Hayunoit  Gubanorexe @I'bOY BO [OxHO-
Vpanbeknii TAY:

1. OcHoBbl BHOpaUHOHHON MexaHuku [Dnextpomubii pecype] : y4eG. mocobue s
CaMOCTOSTEEHOM PaboThl CTYAEHTOB OYHON M 3a04HOM (opm OOyHeHHs HaNpaBJICHHS [OArOTOBKH
23.03.03 DxcrulyaTaiysi TPAHCIIOPTHO-TEXHOJIOTHYECKUX MALINH U KOMILICKCOB / FOxHO-Y panbckui
[AY. Unctutyr Arpommskerepun ; coct.. E. M. Bacaperuua [u ap.] — Yemsbunck: [0wxmo-
Vpaneckuit  TAY, 2016 — 58 ¢c. —  Jocryn U3  JIOKQIbHOH  CeTH
http://192.168.0.1:8080/localdocs/fisika/11.pdf.

2. BonHoBas W KBAHTOBas ONTHKAa [DIEKTPOHHBIH pecypc] : METOIMHECKHE yKasaHud H
saganns 1o (u3MKe s GaKanaBpoB M CTYAEHTOB HHIKCHEPHBIX CICLHANBHOCTEH | ‘eoet:: E. M.

bacapbiruna [u ap.] ; FOxuo-Ypansekuit [AY, MHCTHTYT arpOMHKCHEPHH .— Yensounck: HOxno-
Ypanbckui I'AY, 2015 — 41 ¢c. —  [Hocryn u3 JIOKAIIBHOI CeTH
http://192.168.0.1:8080/localdocs/fisika/12.pdf. — Joctyn u3 CeTH Wnrepuer

http://188.43.29.221:8080/webdocs/fisika/12.pdf.
3. MosexyaspHas ¢usuka [DIeKTPOHHBIH pecypc| @ METOJ. YyKasaHus / cocr.: E. M.

bacapsiruna [u ap.] ; IOxuo-Ypansckuil AY, NHCTHTYT arpOMHKCHEPHH — Yenabunck: IOxHO-
YpanbCkui [AY, 2017 - 20 C.— Hoctyn 13 JIOKaIbHON ceTH
http://192.168.0.1:8080/localdocs/fisika/13.pdf. — Hoctyn 3 ceTH Wutepher

http://188.43.29.221:8080/webdocs/fisika/13.pdf.

6. @ona ONEHOYHBIX CPEACTB A/ MPOBE/ICHIs
NPOMERYTOUHOI ATTeCTALHH 00y 40 IUXCsl 110 JHCUUIIITHHE

Jlist yCTAaHOBJIEHHs COOTBETCTBHS YPOBHS IOATOTOBKH 00y4aromuxcs tpeboBanusim PI'OC
BO paspaGoran ()OHI OIEHOYHBIX CPE/CTB /Isl TEKYLIETO KOHTPOJA YCTEBACMOCTH M IPOBCACHH
[POMEXYTOUHOH ~arTecTauuy oOyvaromuxcst o aucuuuiiHe. DOHI  OUCHOYHBIX  CPE/ICTB
npejcrasied B IIpunoxenun Nel.
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7. OcHOBHASI H 10NOJHHTEIbHASA YHeOHAS TUTEPATYpPa, He0OX0AMMAast /15t 0CBOCHH s
ANCHHILTHHBI
OcHoBHast ¥ AOMOJHUTEIbHAS yueOHas nurepatypa umeercs B Hayunoilt Oubnuoreke 1

IEKTPOHHOH HHDOpMaLHOHHO-00pasoBarensHoi cpese PI'BOY BO 0xuo-Ypansekuit [AY.

OcHoBHast IMTEpaTYpa
I'paGosekuii P.M. Kyvpe dusuky [DnekTponnblii pecype]: vued. nocotue / P.M. I'paGosckuit -
1.1. Mocksa: Jlanp, 2012 - 608 c¢. - Joeryn K noanomy tekcry ¢ caitta DBC Jlauw:
http://e.Janbook.com/books/element.php?pll cid=25&pll id=3178.

Meanos M. B. COopHUK 3a1a4 1o Kypey OCHOBLI (DHU3HKH M OHOQU3HKK [ DIEKTPOHHBIN

1.2. pecypel: / Usanos U. B. - Mocksa: Jlane, 2012 - Jloctyn K noianomy tekery ¢ caiita DbC

Jlane: http://e.Janbook.com/books/element.php?pll cid=25&pl]l 1d=3802.

Jlusennes H.M. Kype dusuxn [Dnexrponnsiii pecypel: vuebnnk / H.M. Jlusennes - Mockna:

1.3. Jlanp., 2012 - 672 ¢. - Joctyn K mnojnHoMy Tekery ¢ caiita 3OBC  Jlams:

1.4.

http://e.lanbook.com/books/element.php?pll cid=25&pll 1d=2780.

Mexangnka. MosiekvisipHas pU3HKa 4 TepMOJIHMHaMHUKa [ DiekTpoHubii pecype]: abopatopHbli
MPAKTHKYM 110 (hu3KMKe JUlsi CTYJIEHTOB OYHOM M 3a04HOH (hopm 0OVYEHHs 110 HAIpaBICHUIO
140400 - "DnextposHepreTura u exrporexHuka’ / UICAA: cocer.: E. M. bacapsiruna [u jp.] -
Yenabuuck: UTI'AA, 2012 - 140 «c. - Jocrvn U3 JIOKaJILHOI CeTH:
http://192.168.0.1:8080/localdocs/fisika/7.pdf. - Jloctyn H3 CeTH Wurepuer:
http://188.43.29.221:8080/webdocs/fisika/7.pdf.

CagenweB U. B. Kypc o6weii ¢usuxu: yued. nocobue: B 3 1. / W. B. Casenbes - CII16.: Jlaub.

1.5.2007 - T. 1: Mexanuka. Monexyiagapraag duszuka [DnekTpodasiit pecype] - 432 ¢. - Jloeryn K

noanoMy Texety ¢ caiita IBC Jlans: http://e.lanbook.com/books/element.php?pll 1d=71760.

Cagenwes M. B. Kype ob6uieii ¢guzuku: vaebHoe nocobue s cTy/ieHTos Byzos: [B 3 1.] / M. B.
CasenpeB - CII6.: Jlaub, 2008 T. 2: DaexkrpuuectBo M MarhetusMm. Boisbl. Onruka
T [Dnexrpounsiii pecype] - 496 c¢. - Jocrvn K pmoimomy Tekery ¢ caiita DBC  Jlann:
http://e.lanbook.com/books/element.php?pll id=71761.

Cagennes M. B. CbopHHK BONpocoB U 3a1au no obuieli dusnke [DneKTpoHHBIH pecype]: vued.

1.7. nocobue / M. B. Casenbes - Mocksa: Jlaus", 2016 - 288 c¢. - JlocTvil K HOJHOMY TEKCTY ¢ caiita

SBC Jlaus: http://e.lanbook.com/books/element.php?pll id=71766.

JonoHuTebHAS IUTEPATYpa

Boabkenwreiin B. C. Chopuuk 3anad no obwemy kypey duzuru [Texer] - C.-IletepOypr:

" Kawxasni mup. 2003 - 328c¢.

Bogaskenmteitn B. C. C6opuuk 3ajau no obuwemy kvpey dusnku [Teker]: Yueb.mocobue s
" prys3os / Iloa pen.M.B.Casennena - M.: Hayka, 1990 - 397¢c.

['paboseknil P.M. Kvpe duzuku [Dnexrpounsiii pecypel: yueb. nocodue / P.M. ['paboseknii -

1.3. Mockga: Jlaup, 2012 - 608 c. - Jloctyn K nonHoMy Tekery ¢ calita OBC Jlaub:

http://e.lanbook.com/books/element.php?pll ¢cid=25&pll 1d=3178.

Sucman I'. A. Kypc obuieit duzuxu [Daexrponnsiii pecypel: B 3-x 1. / I'. A. 3ucman. O. M.
Tonec - CII6.: Jaup, 2007- T. 1: Mexanuka, MoJeKy/upHas (H3HKa, KoJeOaHus U BOJIHLI
" [DnekTpoHHBI  pecype] - 352 c¢. - Jloctynm K _nojgHoMmY TekcTy ¢ caiita DBC JlaHk:
http://e.lanbook.com/books/element.php?pll _cid=25&pll_1d=508.

MBanos M. B. OcnoBel husuku v Ouodusuku [Dnexkrponnbiii pecype]: / Mpanos U. B. -
“"Mocksa: Jlagp, 2012 - Jloctvmm K 1molHoMy  Tekery ¢ cakita  DOBC  Jlaub:
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2015 — 41 ¢. — Hoctym H3 noKanbHOM cern hitp:// ]_92.168.0.1:8080!loca1d0csfﬁsikaflZ.Bdf. —
Jloctyn w3 cetrt MIHTEpHET http://188.43.29.221 .8080/webdocs/fisika/12.pdf

3. 3. MoekynspHas (u3uka [DnexTpoHHBIA pecypc] @ METON. yKasaHHs / coct.. E. M.
Bacapwiruna [1 1p.] 3 OxH0-Y panbckuii [AY, AHCTATYT arpoOMHKEHEPHH .— Yensiouuck: HOxmHO-

V pasibCKuii 'AY, 2017 — 20 c..— JocTyn n3 JOKATLHOH ceTH
http://192.168.0.1 .8080/localdocs/fisika/13 .pdf. — Jloctyt 13 ceTH MnTepHeT

http://188.43.29.221 -8080/webdocs/fisika/13.pdf.

10. AndopManuoHHbIe TEXHOJIOTHH, {CI0JIb3yeMbIe IPH 0CYIEeCTBICHIH oOpa3oBaTeIbHOr0
fpoIecca Mo AHCIHILTHHEE, BRIIOUAT nepedeHb NPOrpaMMHOTo obecreyeHHs
HHGOPMANHOHHBIX CIPABOIHBIX cucremM

B Hayunoii 6u6nnoTeKe ¢ TEPMUHAITBHBIX cTaHIMil IPeoCTaBIIeTCs J0CTYIL K Hazam JaHHbBIX:
- KoncynpranTllmoc (cnpaBoiHbIe [IPaBOBBIE CHCTEMB);

- TexakcnepT (undopMaLHOHHO-CIIPaBOHAA cucrema 'OCToB);

- «CenpX03TeXHHKay (aBTOMATH3UPOBAHHAs crpaBoYHas cHCTEMA).

11. MaTepHajibHO-TeXHHHCCKAH 6a3za, neobdxoaMAast IS ocynecTBJIeHHSA
06pazoBaTeLHOTO Mporecea 1o AUCHUILTHHE

[epeueHnb yaeOHpIX naGopaTopuii, ayAUTOPHIL, KOMIBIOTEPHBIX K/IACCOB

1. VueGnag nadopaTopHs 2055, ocHamleHHas 00opyaOBaHHEM JUIA BBINOJTHEHUS paboT M0
paszeny «MexaHHKay.

2. Vyebuas 1abopaTopus 2095, ocHamieHHas 00OpyOBaHUEM JUL BRINOJHEHH padoT Mo
pasaermam «OnTuKar, «DNEKTPOMArHETH3M.

3. Aymuropmsi 3109, OCHAmEHHAs  MYJIBTHMEIHHHBIM KOMITIEKCOM  (KOMTIBIOTED.
BUICONIPOEKTOP).

[Tepeuenb OCHOBHOIO yuefH0-1260paToOpHOTO 00opyI0BaAHHS
1. duznyecKuii MAATHHK.

2. MareMaTH4eCKHH MasTHHK.
3. Mastauk Obepoexa.

4. [Tpubop ATBYIa.

5. [pyxuHHbIC MAATHAKH.

6. KpyrunbHble MasTHHKH.

7. MasTHUK Makcsea.

8. BojsHOM MaHOMETP.

9. Hacoc.

10. BeHTHIATOP.

11. Becn BLI-4.

12. Becs BJIKT-M.
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13. TepmoMeTphbI.

14. IlcuxpoMeTphI.

15. CrexIsHHbIE LHIUHPEL

16. bropeTku.

17. Habop Ten oGTexaeMoii (hopMBL.

18. HaGop pa3HOBECOB.

19, Mara3uHbl CONPOTUBIICHUH.

20. YeTaHOBKA JIJISl H3YUYEHUS 3JICKTPOIIH3A.
21. Peocrathl.

22. AMIIepMETPBL.

23. BoabT™MeETphI.

24. KoHeHCaTOPBI.

25. ConpoTHBICHHS.

26. AKKyMYJTIATOPBL.

27. ConeHoOUIbI.

28. CepieHHHKH.

29. TanreHc-rajIbBaHOMETPBI.

30. 'anbBaHOMETPBHI

31. HabGop L1yHTOB.

32. Ha6op 1106aBOYHBIX COMPOTUBIICHHI.
33. DnekTpodopHas MallnHa.

34, DAeKTPOMETPBHI.

35. T[TocTOSSHHBIC MArHUTBL.

36. MaruuTHbIE CTPEJIKH.

37. DAeKTpOMarHur.

38. [Monmkarommuii Tpanchopmarop.

39. Moct YUTCTOHA.

40. UcTOYHHUKHU NOCTOSHHOTO TOKA.

41. Pe3ucTopsl.

42. TIpoekinoHHbIH (OHAPE.

43. BepTukanbHas [IKajla co MeIbio.

44, Habop audpakiMOHHbIX PELICTOK.

45. Criexkrporpad.

46. TIpueMHHK H3JTy4CHHS.

47. ONTHYECKHH IMHPOMETP.

48. ®orornement CBII-4.

49, Habop cBeTO(QUIBTPOB.

50. JIun3bL.

51. DKpaH.

52. ®oToMeTp.

53. McTOYHHK MOHOXPOMATHIECKOTIO CBETA.
54. HaGop MCTOUHUKOB ONTHYECKOrO M3y CHHS.
55. llITaHreHIUPKYIIH.

56. CexyHIOMEPBI.

57. YBY-anmnapart.

58. VeranoBKH yisTpaduoIeToBoro o0y cHus.
50, VeTaHOBKA TIO 3/IEKTPOHHO-HOHHO#H 00paboTKe CeMSIH.
60. JTrocTpa HYHKEBCKOrO.

61. Bnaromepsl.

62. MUKpPOCKOIIbL.

63. KOMILTEKThI ILIAKATOB 10 OCHOBHBIM paszienaM (U3HKH.
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64. KommueKT CTEHJOB MO TAaTeHTHBIM pa3padoTKaM, CBS3aHHBEIM C  HCIOJIL30BaHHEM
(¢u3nueckux GakTopoB B arpoNpOMBIIIJIEHHOM ITPOU3BOJICTBE.

12. UunoBauuonubsie hopMbl 00pa3oBaTe TbHBIX TEXHOIOIHIT

Bu zausatus
Jleknuu JI3 I13
Dopmbl paboThI
AHaJIU3 KOHKPETHBIX CUTYallni + = -




IIPHJIO;KEHHE Nel

®OH/I OUEHOYHBLIX CPEJACTB

JUIsl TEKYIEr0 KOHTPOJIS YCIIeBAEMOCTH 1 IIPOBEJCHUS IPOMEKYTOUHOMH aTTecTalnu
obyuarommuxcs o aucunmmae 51.6.04 ®usnka

Hanpasnenue noarotoku 23.03.03 Sxenutyaranns TPAaHCHOPTHO-TEXHOJIOTHTECKHX MATIIH 1
KOMILIEKCOB

[Tpoduas CepBHE TPAHCHOPTHBIX H TEXHOJOTHYECKHX MATIHH I obopyaoBanus

VposeHs Bbiciiero o6pazopanus — GakajgaBpuar (akageMH4YeCKHil)
Kpanudukaius — 6akaaasp

dopma 00yueHust — OHHAs

Yenabuuck
2018

“¥7)



(R S

COJAEPKAHUE

Komnerenunu ¢ ykasanuem stana ux (bopmuposanus s nponecce ocsoenns OITO]I]
[lokaszatemn, kpurepun u mxana OLICHUBaHHS CHOPMHUPOBAHHOCTH KOMIETEHIIH I

Tunossle kouTpOIBHBIE 337aHMS 1 (nin) wHBIe MaTepuabL, HEOOXOAMMBIE JUIST OLEHKH
3HAaHWUH, YMGHUH, HABBHIKOB M (1) onbita HesiTensHOCTH, XapaKTePH3yIOUHX rar(sl)
(opmupoBanns kommerenmuii lponecce ocsoenust OITOI]

Metoamyeckne marepnapl, OHPEACIAIOUHE NPOLEYPHI OUESHUBAHNS 3HaHMI, YMeHHui,
HABBIKOB M (MJIM) ONBITA JeATEeNbHOCTH, XapaKkTepUsylomuX stan(el) QGopMmupopanus
KOMIICTEHIIH i

4.1.  Ouenounpie CPEACTBA 7Ist IPOBEJCHHUSI TEKyIIero KOHTPOIIs ycrieBaeMoCTH
4.1.1.  Vecruslii otser na ITPAKTHYCCKOM 3aHATHH
4.1.2.  Ortuer no nadopatopHoii paGore
4.2. [Tpouenypsr u onerounsie CPECTBA UIsl IPOBENCHHS! IPOMEKYTOUHOI
arTecTaluu
4.2.1. 3auer

4.2.2. Dxsamen



1. KoMmeTeHIHH ¢ YKa3aHHeM 3Tana ux GopMUPOBAHMS B IPOLIECCE OCBOCHHS OI10I11

KOoMIIeTe MY 1O JAHHOM JucHuiHe GOPMUPYIOTCs Ha 0a30BOM dTarle.

KonTponupyemsle KouTpompyeMsle pe3yibTarsl 00ydenns Mo IMCIHILIHAE
pe3y IbTaThl 3HAHUS yYMEHHUS HABBIKU
ocsoenns OITOII
(KOMITETEHLIUH)
OI1K-3 O6yuaromuiics jgomked | O0yvatomuiics J0mKeH OOyuatouuiics 10JKCH
rOTOBHOCTD 3HATH: OCHOBHBIE | YMETh:  MCIOJIB30BaTh | BIANCTL! HaBBIKAMH
NpUMEHATH chcTeMy | (u3uuecKHe  3aKOHBI, | OCHOBHbIC (puzHUecKHe | NCIOIB30BAHUS
dyHIAMEHTAIGHBIX | ABJCHUS ¥ MPOIECCHI, | 3aKOHBI M TIOHATHS UL OCHOBHBIX (PU3HUECKHX
3HAHUH KOTOpBIE MCIIOJB3YIOTCS | HEHTHQHKALNH, 3aKOHOB, SBIEHHH H
(oTHOCALIAXCA K s uaeHtHdukaunu, | GopMyIHPOBaHUS U | IIPOLLECCOB s
¢duzmxe) s ¢opmyupoBaHus W | peleHMss TEXHHUECKHX | MACHTH(HMKALIH,
nleHTH(HKALHH, peIeHHsT TEXHHYECKHX | H TEXHOJIOTHYECKUX | (popMyITHpOBAHUS n
(opMyIHPOBAHUSA H | H TeXHOJIOrHUECKUX | MpoOIeM JKCIUTyaTallil | PeIeHHs TEXHHHECKHX
perieHus npobiieM IKCILUTyaTalluy | TPAHCIOPTHO- u TEXHOJOTHYECKUX
TEXHUHYECKHX H TPaHCIOPTHO- TEXHOJIOTHYECKHX npobieM 3KCIlyaralin
TEXHOJIOIHYECKHX | TeXHOJOTHYECKHX MAIlIMH ¥ KOMIIJIEKCOB - | TPAHCIIOPTHO-
npodJeM mamus u Kommiekcos - | (51.5.04 - V.1) TEXHOJOTHYECKHX
SKCIUTyaTaluu (b1.5.04 - 3.1) MAlIMH U KOMIUIEKCOB -
TPaHCIIOPTHO- (b1.5.04 —H.1)
TEeXHOJOTHYCCKHX
MaluH
KOMILIEKCOB

2. MokaszaTean, KPHTEPHH N IIKAJIA OLEHHBAHNS ¢hOPMHPOBAHHOCTH KOMIIeTeHIHi

TMokazatenu Kpurepus U lliKana OUeHNBAHUA PE3y/IbTATOB o0yueHHs 10 AUCLHIUINHE
OLIEHHBaHHA HenoctaTtouHstit JlocTaTouHblit YPOBEHb Cpeanmii yposenb | BbICOKHIT ypOBEHb
(3YH) YpOBEHb
51.5.04 - 3.1 Oo0yuarommiics He OGyuaiouuiica cnado Obyuarouuiics ¢ ObyuatoHiics ¢
3HAET OCHOBHbIE 3HAET OCHOBHbIE HE3HAYHTEIbHbIMI Tpebyemoil cTeneHbio
(du3NUeCKHe 32KOHB, (pH3HUECKHE 3AKOHbI, ownbKaMu n MOMHOTbI ¥ TOHHOCTH
ABNEHHUA M MPOLIECChl, | ABJCHUSA H NPOLECCHI, OTACTbHBIMH 3HAET OCHOBHBIE
KOTOpbIE KOTOpPbIE HCMOJIL3YIOTCH rnpobenamu 3HaeT (u3nUecKne 3aK0HbI,
UCTIONB3YIOTCA /15 A8 HASHTH(UKALKH, OCHOBHBIE (PU3HYECKHE ABJIEHHS 1 NPOLECCHI,
uaeHTH(UKaLnm, (opmyaHpoBaHus 1 3AKOHBI, ABTEHHUA U KOTOPbIE HCMOAB3YHOTCH
(hopMyTHpOBAHHS H pelleHis TeXHHUECKHX [IpoLecchl, KOTOPbIE 14 MaeHTHO UKL,
pelueHus M TEXHOIOTHYECKHX HCTOMNB3YIOTCA JLIS dopmynHpoBaHus 1
TEXHUYECKHX U npodaeM IKCnyaTati HieHTHdUKaLIH, peLieHus TEXHHUECKHX
TEXHOIOrHYECKHX TPaHCMNOPTHO- (hopmyINpOBaHUS I U TEXHOJOTHYECKHX
npobnem TEXHOIOrHYECKHUX peleHns TEXHHYECKHX | MPOOIEM IKCILTyaTaLHH
3KCTUTyaTaluH MatHH 1 KOMILIEKCOB H TEXHONOMHYECKHX TPAHCMOPTHO-
TPAHCIOPTHO- npodieM 3KCIUTyaTatnm TEXHOJIOMHHMECKHX
TEXHOMOTHYECKHX TPAHCTNOPTHO- MAlLIMH 1 KOMIIEKCOB
MalLMH 1 KOMIIEKCOB TEXHOTOrHYECKNX 3amav
MalllHH 1 KOMILUIEKCOB
51.5.04 - V.1 Obyuarowuiica He OGyuatoiuiica cnabo ObyuatoLuiics ymeer OObyualoLHiics yMeeT

YMEeT UCI0/b30BaTh
OCHOBHBIE
¢i3nvecKne 3aKOHbI
H TOHATHA 1A

yMeeT HCII0/1b30BaTh

OCHOBHbIE (PU3HUYECKHE

3aKOHbLL U MOHATHA 1715
UAeHTHDHKALIK,

HaeHTH(DUKALLHH, (popMyIMpOBaHHA H
GopMyHPOBAHHA | PEILEHHS TEXHUHECKHX
peLieHus H TEXHOJIOTHHECKHX

HCTIOIB30BATh
OCHOBHblE QUIHIECKHE
3aKOHb! W NOHATHA 115
uaeHTUHHUKALHH,
dopmynUpOBaHHS 1
pelueHnA TEXHHYECKHX
1 TEXHOJIOTHYECKHX

HCII0TTb30BATD
OCHOBHbIE (PU3NYECKHE
3aKOHBI U MOHATHA 1A
HACHTH(HKALIH,
(popMyIHpOBAHUS H
peLIeHHs TeXHHYECKHX
M TEXHOJIOTHYECKHX
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TEXHHYCCKHUX H
TEXHOJOTHYECKHX

npobnem IKCnayaTanuu
TPaHCMNOPTHO-

npodaem IKCrIyaTauun
TPAHCHIOPTHO-

npodaem sKcnayaraimnm
TPAHCMOPTHO-

ﬂpOﬁHﬁM TEXHOJIOTHYECKHUX TEXHOJIOTHYECKHX TEXHOIOTHYECKHX
IKcIyarTatm MallHH H KOMIITEKCOB MAIIHH H KOMIUIEKCOB C MAallMH H KOMTIJIEKCOB
TPAHCIIOPTHO- HEe3HauYMTeIbHBIMH

TEXHOJIOMHYECKHX
MallHH U KOMILIEKCOB

3aTPYAHEHHAMH

G1.5.04 - H.1

Obyuaroumuiica He
BIIAJICET HABBIKAMH
UCTIONL30OBAHMS
OCHOBHBIX
(OH3HUECKHX 3aKOHOB,
sIBIEHKI U MpoLeccon
JU1A uaeHTH(UKALMH,
thopmynHpoBaHuA H
pelueHs
TEXHHYECKHX H
TEXHOI0MHYECKHX

Obyuaiowmuiica cnabo
BlIaJleeT HaBbIKaMH
HCIOL30BAHUA
OCHOBHBIX (hH3NUCCKHX
3aKOHOB, ABIEHHI 1
NPOLIECCOB JUif
HIEHTHHHKAUNY,
dopmynnpoBaHus H
peLIeH!s TEXHHYECKHX
H TEXHOJOTHYECKHX
npobiem IKCIyaTaunu

Obyuaroiuiics ¢
HEOONLIINMK
3aATPYAHEHUSMU
BNAJEET HABLIKAMM
OCHOBHBIX (PH3HUYECKUX
3aKOHOB, SABJICHMIT 1
NpoLeccos A
naeHTHHKALHH,
thopmynupoBaHua 1
pelleH!st TEXHHHECKHX
H TeXHOAOIHHECKHX

Obyuaroiniics
cBoboaHoO Bnajeer
HaBBIKaAMH
HCIONb30BaHKA
OCHOBHBIX (PU3MHECKHX
3aKOHOB, ABJIEHUIT K
MPOLECCOB /114
HAEHTUDUKALIIH,
(hopmynHpoBaHus i
pelieHusa TEXHHYECKHX
M TEXHOJIOTHHECKHX

npodaem TPaHCNOPTHO- npobieM 3kcnayaraunn | npobaem IxcnayaTalun
3KCIIyaTaluu TEXHONIOTHYECKHX TPaHCIIOPTHO- TPaHCMNOPTHO-
TpaHCNopTHO- MallHH ¥ KOMIIIEKCOB TEXHONIOMMYECKHX TEXHOIOTHYECKNX
TEXHOMOTHYECKHX MallHH i KOMIIEKCOB MalLHH B KOMIIIEKCOB

MalHH H KOMIIEKCORB

3. Tunosskie KOHTPOJ/IbHbIC 34/ 1dHHA H (HJ’II—I) HHBIE MATEPHAJIbI, HeoOXoaHMbIe AJIs OHeHRH
3H3Hllﬁ, YMGHHﬁ H HABBLIKOB H (HJ'IH) ONBITA AeSITJILHOCTH, XaPAKTCPHIYIOMIHNX 3TANbl

¢opmuposanust komnerenuuii B npouecce ocsoenusi OIMOII

Tunosble KOHTPOJIBHBIE 3aJaHMA U MaTepHaibl, HEOOXOAUMBIC AJISl OLIEHKH 3HAHHIL, YMEeHUil u
HABBIKOB, XapaKTepH3YIOWMX 0a30BbIH dTanm (OPMHPOBAHUS KOMIIETEHLMI B IIPOLEcCce OCBOCHHS
OI1OII, conepxkarcs B yueOHO-MEeTOHUECKHUX pa3paboTKax, MPHBEACHHBIX HEKE.

1. OcHoBbl BHOpalMOHHOH MeXaHUKH [DIeKTpOHHBIH pecypc] yued. nocobue s
CamMOCTOSTEIbHOH PaboThl CTYAEHTOB O4YHOH M 3a04HOI (GopM OOyYeHUS HANpaBICHUS MOATOTOBKH
23.03.03 Dxenyarauust TPAHCIIOPTHO-TEXHOJIOTHYECKHX MAlIWH M KoMIUiekcoB / FOxkHo-Y panbekuii
I'AY, Hucrutyr Arpounxenepuu ; coct.. E. M. Bacapeiruna [u ap.] .— YensGuncx: IOxHO-
Ypansckuii ['AY, 2016 — 58 o —  Jloetyn U3  JIOKaIbHOI CeTH
http://192.168.0.1:8080/localdocs/fisika/11.pdf.

2. BonnoBas u kBaHTOBast ONTHKA [ DJIEKTPOHHBI pecype] : METOHYECKHE YKA3aHHS U 3a/1aHus
o (u3uke 11t GakanaBpoB M CTYACHTOB HHIKEHEPHBIX criennaibioctel / cocr.: E. M. Bacapeiruna [u
ap.] ; HOxno-Ypansckuii 'AY, Unctutyt arpounxkenepun — Yensbuuck: HOkuo-Ypaisckuii [AY,
2015 .— 41 ¢. — Jloctyn u3 nokanbHOM cetu http://192.168.0.1:8080/localdocs/fisika/12.pdf. —
Hoctyn u3 cetn MnTepuer http://188.43.29.221:8080/webdocs/fisika/12.pdf

3. 3. MonekynspHas (usuka [DIeKTpoOHHBIH pecypc] : MeTod. ykasauus / cocT.: E. M.
bacapeiruna [u ap.] ; FOxuo-Ypansckuit [AY, UHetuTyt arpoutkenepun .— Yensbunck: IOxHo-
Ypanbekuit I'AY, 2017 — 20 C..— Hoctyn 13 JOKaNbHOMH CEeTH
http://192.168.0.1:8080/localdocs/fisika/13.pdf. — Hocryn 3 CeTH WHuTepuer
http://188.43.29.221:8080/webdocs/fisika/13.pdf.

4. @uspyeckue acrnekTel OHOTEXHOMOTMM [DieKTpoHHBIH pecype]: yueb. nocobue s
CaMOCTOATENILHOH paboThl CTYAEHTOB OYHOH W 3a04HOH (hopM 0OydeHHS HaNpaBleHHs MOATOTOBKH
44.03.04 IIpodeccuonanproe obyuenne (no orpacisiv) / UI'AA; cocr.: E. M. bBacapeiruna, T. A.
[Iyrunosa, I1. M. Tpymun - Yensbuuck: UI'AA, 2014 - 80 c. - JlocTyn M3 JOKaIbHON CeTH:
http://192.168.0.1:8080/localdocs/fisika/10.pdf. - Joctyn n3 ceTH HHTEPHET:
http://188.43.29.221:8080/webdocs/fisika/10.pdf.

JlanHbBIE METOAMYECKHE MaTepHAIBl HCHOJIB3YIOTCS [P AHAIH3E KOHKPETHBIX CHTYaLHil (CM.
n.12 PIT).
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4. MeToauuecKne MATEPHAIBI, ONPEIe/IsIONIHe NPOLETYPbl OUECHHBAHNS 3HAHMI,
yMeHHii, HABLIKOB H (H/IH) ONBITA A TEIbHOCTH, XAPAKTEPH3Y I0LIHX aTan(bl)
dopMHPOBAHMSI KOMIIETEHIIHIT

B gaHHOM pa3jielie METO/HYeCKHe MaTepHalbl, ONPEAC/AIOUIHE MPOUEAYphbl OUCHHBAHMA
3HaHMi, YMEHHH, HABBIKOB, XapakTepH3YIOMMX 6a30Bbli dTan (OPMHPOBAHHA KOMIETCHIHH 10
ucnunuse «OH3KuKay, IPUBEISHBI IPUMEHHTENBHO K KaXKIAOMY H3 HCIOJIL3YEMBIX BHIOB TEKYIIETO
KOHTPOIIS YCIIEBAEMOCTH ¥ IPOMEIKYTOUHOI aTTecTaluu o0ydatouxcs.

4.1. Oneno4nbie CPeACTBA /ISl NPOBEACHHS TEKYLIEr0 KOHTPOJIsI yCIeBaeMOCTH
4.1.1. YCTHBIH OTBET HA NPAKTHYECKOM 3aHATHH

VeTHBI OTBET HA NPAKTHYECKOM 3aHATHHM MCIOIB3YeTCs JUIf OLEHKHM KauyecTBa OCBOCHMA
o6ydalomuMesi  OCHOBHOM — ITpodeccHoHanbHON  00pa3oBaTeIbHOH  MPOrpaMMbl 10 OTACIbHBIM
BOMpOCAM M TeMaM JIMCLMILIMHBL TeMbl M TIaHbl 3aHATHH (CM. MeToIpa3padoTku 1. 3) 3apaHee
coobiatorcst  obyuaromumcs.  OTBeT — OLEHMBAETCS  OLCHKOH — «OTIOMYHOY»,  «XOPOLIOY.
«yJIOBJIETBOPHTEIIBHOY MJIH «HEYIOBICTBOPUTEIILHOY.

Kputepuu oueHKH oTBeTa (Tab/1.) IOBOAATCS 10 CBEACHHA o0y4arommxcst B Havajle 3aHsATHH.
Onenka 00BABIAETCS 00yUaromemMycs: HenoCpeJCTBEHHO M10C/Ie YCTHOrO OTBETA.

HIxana Kpurepuyn oueHuBannsi
- 00y HAIONHIICS MOIHO YCBOMII y4eOHBIH MaTepHall;
- NPOSIBNISIET HABBIKM AHAIN3a, 06001IeH s, KPUTHICCKOTO OCMBICIIEHHS
H BOCHPHSTHS HHPOPMALMH, HABBIKH OTTHCAHUA OCHOBHBIX (DH3HYECKHX
3aKOHOB, SIBIICHUI ¥ TIPOLIECCOB;
OGS MaTepuan M3JA0KEH TPAMOTHO, B  ONPEICICHHOH  JOrHYCCKOH
(i) [10CIe0BATENIbHOCTH, TOYHO HCMOJIB3YETC TEPMUHOIOTUA,
- I0Ka3aHO YMEHHE HIUTIOCTPUPOBATh TEOPETHHUECKHE TOJIOKCHHS
KOHKPETHBIMHU IIPUMEPAMH, IPHUMEHATh HX B HOBOH CHTYallHH;
- IPOJIEMOHCTPHPOBAHO YMEHHE PEIIaTh 3a/1a4u;
- MOryr OBbITh JIONYIIEHbl OHA—/IBE HETOYHOCTH TNPH OCBCHICHUH
BTOPOCTEINEHHbIX BOMPOCOB.
OTBET YOBIETBOPAET B OCHOBHOM TPeOOBaHMAM Ha OLECHKY «5», HO IpH
Ouenka 4 TOM MUMEET MECTO OJIMH U3 HeJOCTATKOB!
(xoporio) - B YCBOGHMH yueGHOro Marepuaa JonylieHbl HedoIbIIne npobesbl. He
HCKa3UBIIKE COMACPIKAHHE OTBETA;
- B pelIeHHH 3a71a4 J0NYIIEeHbl He3HAYUTelIbHBIE HCTOYHOCTH.
- HENOJIHO W/IH HEMoCHeI0BaTeIbHO PACKPHITO COJICpIKaHne MaTepHad,
HO TMOKaszaHo o0llee MOHMMaHHe BONpOca M IMPOAEMOHCTPUPOBAHbI
YMeHHs, JIOCTaTOYHbIE JUIS AaIbHEHIIEro YCBOCHHS MaTepuaa;
Ouenka 3 - WMMENHCh 3aTPYIHEHHS MM JONYLIEHBl OMMOKH B OIPEIACICHHH
MOHSTHIL, MWCIOIB30BAHUM TEPMUHOJIOTHH, ONMCAHHH (U3MYECKUX
(YI0BJIETBOPHTEIBLHO) L
3aKOHOB, SIBJICHHI M MPOLECCOB, PEUIEHHHU 3aj1a4, HCIPABICHHBIC MOCIC
HECKOJIbKUX HaBOSLIHX BOIIPOCOB;
- HEIONHOE 3HAHHE TEOPETHYECKOro Marepuana; oOydarouuiics He
MOKET IIPHMEHHTH TEOPHIO B HOBOH CHTYallHH.
S - HE PacKpBITO OCHOBHO® COJIepiKaHKe yueOHOro Marepuana,
- OOHapyKeHO He3HaHWe WM HemoHMMaHue Oonbiuedl wiu Hanbonee
(HeyIOBJIETBOPHUTEIBHO) 3 s
Ba)KHOI YacTH yueOHOro MarepHana; |
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- JONYLICHbI omubKH B onpeleeHHH TIOHSATHH, IIpyH HCIOJB30BAHHH
TEPMHHOIIOTHH, B  OIIMCaHHUH CbH'SH‘{CCKHX 3aKOHOB, SIBJIEHUH U
[IPOLIECCOB, pELIECHHM 3aka4d, KOTOpbIE HE HCHPaBICHbl HOCIC
HECKOJIbKMX HABOJAIINX BOIIPOCOB.

4.1.2. Oruer no naboparopHoii pabote

Otuet no nabopatopHoil paboTe UCIONB3YETCS AT OLEHKH KaueCTBa OCBOCHHs 00Yy4alolnMCst
OCHOBHO#H mpodeccHoHANbHOH 00pa3oBaTeIbHON MPOrpamMMbl 0 OTACIBHBIM TEMaM JIUCLIHIIHHBL
Cozepxanue U hopma oTyeTa 1o 1abopaTopHbIM pabOTaM NPHBOAUTCH B METOAMYCCKHX YKA3aHUAX K
naboparopubiM pabotam (m. 3 @OC). Coxepxanue OTHeTa M KPHUTEPHH OLEHKH oTyera (Tadi.)
JIOBOJATCS 10 CBEIECHHS OOydaroiquxcsi B Havane 3aHaATHil. OT4eT ONEHHMBACTCs 10 YCMOTPEHHIO
MIpenojaBate/is OLEHKOH «OTIHYHO», «XOPOLIOY, «YAOBIETBOPUTENILHOY, «HEY/IOBICTBOPHTEIEHOY
WITH OLIEHKOM «3a4TeHo», «He 3auTeHoy». OLEHKa «3a4TeHO» CTaBHUTCA oOyualommumcs, yposenb 3YH
KOTOPBIX COOTBETCTBYET KPHTEPHUSIM, YCTAHOBICHHBIM MUl IOJIOKHTEIBHBIX OLUCHOK ((OTAHYHOY.
«XOpOUIOY», «yAOBIETBOPHTENbHO»). OleHka 00BABAsSETCH 00y4arOIEMYCsi HEMOCPEJCTBEHHO M0Ce
cllaud oT4eTa.

[xana Kpurepun onenuBaHus

- M3JI0KEeHHEe MaTepuaia JOrH4HO, I'PaMOTHO;
- ¢B0OO/IHO® BIA/ICHHE TEPMUHOJIOTHEH;

- yMEHHE BBICKa3blBaTh M 00OCHOBaTbL CBOM CYKICHHUS IIPH OTBETE Ha
KOHTPOJIbHBIE BOIIPOCHI;

- YMEHHE ONHCHIBATH (U3MUECKHE 3aKOHBI, ABJICHHUS H MPOLECChL;

- YMEHHE POBOIUTH H OLIEHHBATH PE3YJILTATHI H3MEPEHUH;

- crI0COOHOCTH peIIaTh 3a1a49H.

Ouenka 5
(OTJIMYHO)

- H3JIOJKEeHHE MaTepualla JIOTHYHO, TPaMOTHO,;
- ¢BOOOIHOE BJIaJICHUE TEPMHHOJIOTHEH;

Ouenka 4 - OCO3HAHHOE NPHMEHEHHE TEOPETHYECKMX 3HAHMH JUIA ONHCAHMs
(xopo1o) (GU3HYECKHX 3aKOHOB, SBIEHHWIT M MPOLECCOB, PEHICHHS KOHKPETHBIX
3ajay, MpOBEICHHS M OLEHHBAHMS PE3yJIbTATOB HM3MEPEHUIl, HO
cofepkanne u (popMa OTBETA UMEIOT OT/E/IbHbIE HETOYHOCTH.

- U3JI0JKEHHEe MaTepHraa HeloJIHo, HeMOCIE/10BaTelbHO,
- HETOYHOCTH B OIpEeNeNeHUH IOHSATHI, B NPUMEHCHHH 3HaHHi Ul
omucaHus (U3MYECKHX 3aKOHOB, SBJIEHHH M [POIECCOB, pememml
KOHKPETHBIX 3aJ1a4, IPOBEJICHUS 1 OLICHHBAHMS PE3yJIbTATOB U3MEPEHHUI,
- 3aTpyiHeHHs B 0DOCHOBAHHH CBOMX CYIKIEHUIA;

- 0OHapy)XuMBaeTCs HEJOCTATOYHO TIyboKOoe IOHUMAaHHE H3YYEHHOIO |
mMarepuasa.

Ouenka 3
(Y/10BIIETBOPUTEIILHO)

- OTCYTCTBHE HEOOXOIMMBIX TEOPETHYECKHX 3HAHHIL; JAOMYLIEHBI OMIMOKH

B OMNpE/e/ICHHH TOHATHH M ONUCAHWH (PM3MYECKHX 3aKOHOB, SBICHHH U
Onenka 2 MPOLECCOB, MCKAXEH HX CMbICI, HE DEIIeHBbl 3a/a4d, HE MPaBHIBHO

(HeYIOBIETBOPUTEIBLHO) |OLEHUBAIOTCH PE3YIILTATHI H3MEPCHHIA,

- He3HaHWe OCHOBHOrO Marepuana y4eOHOH Nporpammbl, [0MYCKAKOTCS

rpyOble omHOKH B H3/10KEHHH.,

kana Kpurepun oueHHBaHuS
- M3JI0JKEHHE MaTepuala JOTHYHO, FPaMOTHO;
OueHka «3a4TeHO» - ¢cBOOOIHOE BIaICHHE TEPMHUHOIOTHEIH;
- YMEHHE BbICKa3bIBaTh W 00OCHOBAThH CBOW CY)KIEHHs IIpH OTBETE HA
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KOHTPOJIBHbIE BOMPOCHI;

- yMEHHE ONUCHIBATE (HU3HUCCKHE 3aKOHBI, ABICHH 1 TIPOILIECCHI;

- yMEHHE TIPOBOJIHTH H OLEHHBATH Pe3yIbTATEI M3MEpPEeHHIT;

- CIOCOOHOCTL pellaTh HWHIKEHEPHBIC 3a/ladi (fl0MycKaeTes HaMIune
MATO3HAYMTEBHBIX OMMOOK WM HEAOCTATOYHO MOJHOE PACKPhITHE
cozlepKaHWe  BOTIPOCAa MM [OrPEIIHOCTD HEMPUHITHITHAILHOTO
XapaKkrepa B OTBETE HA BOMPOCEH).
. OTCYTCTBHE HEOOXOAMMBIX TEOPETHHECKHUX 3HAHMNA; JOMYLICHBI
OmMOKH B ONpE/IETICHUH MOHATHH ¥ ONHCAHHH Gu3HUeCKHX 3aKOHOB,
gBJCHUIl M TIPOLECCOB, MCKAKEH MX CMBICH, HE PCIICHBI 3a/at. He
MPABHJIBHO OLIEHUBAIOTCS Pe3y/IbTaThl H3MEpEeHH;

- He3HaHMe OCHOBHOrO Marepuaja y4eOHOH IporpaMMbl, J0MYCKatoTes
rpyOble OLIMOKH B H3TI0KCHUH.

OleHKa «HE 3a4TEHO»

4.2. Tpoueaypsl 1 OEHOYHBIE CPEACTBA AT NPOBEECHHI IPOMEKYTOUHOI ATTeCTALHH
4.2.1. 3aueT He TIPELYCMOTPEH y4eOHBIM IITAHOM.
4.2.2. DK3aMeH

dxzamen  sBigercs  (OpPMOM  OLEHKH —KayecTsa — OCBOCHHS o6yuarolmmest  OCHOBHOIH
npodeccHoHaIbHOMU 00pa3oBaTe/bHOH [POrpaMMBbl 110 pasciaM mucuuniuael. Ilo pesyabraTam
3K3aMeHa 00yJaloIIeMyCsl BBICTABISETCS OLCHKA COTIHHHOY, «XOPOIIO», «YAOBIETBOPUTEILHOY HITH
«HEeYJI0BIETBOPHTEILHON.

JK3aMeH [0 JMCLMILUIMHE MPOBOJHUTCS B COOTBETCTBHH C PACIHCAHHCM MPOMEKYTOUHOH
ATTECTAIIMH, B KOTOPOM YKa3bIBaeTCs BpeMs €ro NMPOBEICHHMS, HOMEP ayIMTOPHH, MECTO MPOBEACHUS
KOHCYIbTAIMHU. Y TBEPAIEHHOE PACIHCAHUE PA3MELIACTC: Ha UH(OPMAIIMOHHBIX CTEHAX, & TakKe Ha
odunmansHOM caiite Y HUBEpCHTETA.

Vposenb TpeboBaHuil A IIPOME’KYTOUHOH aTTeCTallH 0OyHalomuXcsl  yCTAHABIHBACTCH
paGoueii porpaMMOoii AMCIMILTHHbBI i T0BOAHTCAH 110 cBeieHns 00yYaroIUXCs B Haya/Ie CeMeCTpad.

JK3aMeHbl TPHHUMAIOTCS, KaK MPaBUIo, JICKTOpaMH. C paspelieHus 3aBeIyolIero ka(eapoil Ha
JK3aMeHe MOJKET MPUCYTCTBOBATH MPEIOIaBaTelb kaeapsl, IPUBICUECHHBIH JUIS OMOLIM B NPUEME
sKk3aMena. B ciydae OTCYTCTBHS BEAYLIEro MPENnojaBaTelis SK3aMeH NIPUHUMAETCS TIPENOIaBaTesieM,
HA3HAUCHHBIM PaCcloOpPsAKEHHEM 3aBEYIOLIEro Kadeapon.

[IpucyTCTBHE Ha SK3aMCHE npernojasarenei ¢ Jpyrux xagenp 0e3 COOTBETCTBYIOUIETO
pACTOpsKEHHs! PEKTOPA, IIPOPEKTOPa MO yueGHoit paboTe MM jekana (aKyJIbTeTa He JOMyCKAeTCs.

OG6yuatoliecss Ipu sBKe Ha IK3aMeH 06si3aHbl MMETh TIPH cebe 3a4eTHYI0 KHHXKKY, KOTOPYIO
OHH TIPE/IBSBIIAIOT IK3aMEHATOPY.

Jlu1st TIpOBe/IeHMs SK3aMeHa BEYIIUH NPEmoaBaTeb HAKaHyHe TOJIyuaeT B JICKaHaTe 3a4eTHO-
yK3aMEHAIHOHHYIO BEJOMOCTh, KOTOpasi BO3BpALIAeTCs B JCKaHAT rocjie OKOHYAHHUsT MEPONPHUATHA B
JleHb IPOBEICHMAS SK3aMEHa HJIH YTPOM CJIC/YIOLIEro JHs.

JK3aMeHbl TPOBOAATCS TO Ouieram B YCTHOM HIH UCHMEHHOM BHje, 1ub0 B BHIEC
TeCTHpPOBaHUA. DK3aMeHAIHOHHBIC GITeTHl COCTABISIOTCS IO YCTAHOBICHHON (opMe B COOTBETCTBHA
¢ yTBepKIEHHBIMH Kade[poH dK3aMCHAUHOHHBIMH BOIIPOCAMH M YTBEPIKIAIOTCA 3aBCAYIOLIHM
kadezpoil exeronHo. B bnnere COACPKUTCA 2 TeOpeTHYECKHX BOIPOCA M 3a/1ata.

JK3aMeHaTOpy NPEIOCTABISETCA MPaBo 3a/aBaTh BONPOCH! CBEPX funera, a TakkKe MMOMHMO
TeopeTHUECKUX BONPOCOB AaBaTh JUIA PCIICHHMA 3a/audm H mpUMEpBL, HE BBIXOJALIME 33 PaMKH
MpoiaeHHOro Marepuana o M3y4aeMoi JHCLHUIUIMHE.

3uanus, YMEHHs M HABBIKM OOyHaIOMMXCHA OMpPE/C/AIOTCs OLICHKAMHU «OTJIHYHO», «XOPOILI0Y.
«yZOBNETBOPUTEIBHOY,  KHEY/OBICTBOPHTCILHOY, KOTOpBIE ~ BBICTABIAIOTCS B 3Q9CTHO-
JK3aMEHALMOHHYIO BEZIOMOCTD H B 3a4€THYIO KHHIKKY ofyualonierocs B JIeHb JK3aMCHA.
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[Ipu npoBeneHMH YCTHONO 3K3aMeHa B ayAHTOPHH He JO/DKHO HaxoAuThest Gojiee BOCHMH
06y‘I3}OLHHXCH Ha OJHOTO MpelojgaBaTeiis.

[lpn mpoBeleHHH YCTHOTO 3K3aMeHa oOydwaromuiicss BBIOMpaeT HSK3aMeHAllMOHHBIH Onmner B
CIIyHaHHOM MOPSIKE, 3aTeM Ha3bBaeT (GaMUIIMIO, UMsl, OTUECTBO M HOMEP 3K3aMEHAIIHOHHOTO OuieTa.

Bo Bpems osk3aMeHa o0ydaiouecs MOIYT [0Jb30BATBCS C paspelieHust IK3ameHaropa
MPOrpaMMOil AUCLMIIJIMHE], CIIPABOYHON M HOPMATUBHOI IUTEpaTYpOi, APYrHMH TOCOOHIMH M
TEXHHUYECKHMH CPEICTBAMH.

BpeMmst I0JrOTOBKH OTBETA MPH C/1aue K3aMeHa B YCTHOI (JOPME JIOIKHO COCTABIATH HE MEHee
40 MuHYT (110 KeTaHHIo 00ydalomerocs OTBET MOXKET OBITh JocpouHbIM). Bpems oTseta — He Oosiee 15
MHHYT.

OOGyuaronimiicsi, HCIBITHIBAIOLIMN 3aTPYJAHEHUS MIPH MOJIOTOBKE K OTBETY 10 BLIOpAHHOMY HM
Ouiery, MMeeT mpaBO Ha BbBIOOP BTOPOro OWieTa ¢ COOTBETCTBYIOUIMM MPOJJICHHEM BPEMEHH Ha
ITOJITOTOBKY. HpH OKOHYATEJIbHOM OIEHUBAHHKM OTBETA OLIEHKA CHHIKAETCHd HaA OJHH 6&]'L'I. Bb[,ﬂalla
TpeThero OuieTa He pasperaeTcs.

Ecnu oOyuatomuiics sBUJICS HA SK3aMEH, U, B3sB OHJIET, OTKA3a/ICs OT MPOXOKICHHS aTTeCTal[iH
B CBA3M €  HEMNOJArOTOBJIEHHOCTBID, TO B  BEJOMOCTH €MY  BBICTABISETCS  OLEHKa
«HEYIOBJIETBOPUTEILHOY.

HapylieHue IUCUMIUIMHBL, CIHUCLIBAHME, HCIIOJIB30BaHHE OO0YHAIOUMMUCS HEPa3perieHHbBIX
MeYaTHBIX M PYKONHCHBIX MaTepHanoB, MOOUIBHBIX Telne(hOHOB, KOMMYHHKATOPOB. IUIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB M JAPYTMX BHAOB JMYHOH KOMMYHHKAIIHOHHOH M KOMIIBIOTEPHOH TEXHUKH
BO BpeMsi aTTEeCTAlMOHHBIX HCHbITAHMN 3anpelieHo. B ciyuae HapyuieHus 3Toro TpedoBaHHs
nperojasareib 00s13aH yAIUTh O0YYaloIEerocss M3 ayJAHTOPUH M IIPOCTABUTH €My B BEIOMOCTH
OLCHKY «HEYIOBJICTBOPHTCILHOY.

BeicTaBiieHHe OLEHOK, [OJYYEHHBIX MpPU [OJABEICHMM PE3YJIbTaTOB  MPOMEIKYTOHHOMH
arrecTaliy, B 3a4eTHO-IK3aMEHALMOHHYIO BEJIOMOCTb W 3a4eTHYIO KHHMIKKY TIPOBOJMTCH B
[pPUCYTCTBUHM camoro oOywarowierocs.. [IpernojaBaresin HecyT MNEPCOHAIBHYIO OTBETCTBEHHOCTH 34
CBOGBPEMEHHOCTh M TOYHOCTb BHECEHMs 3amdcedt 0 pe3ysibTaTax MPOMEKYTOUHOH aTrecTaluu B
3a4eTHO-IK3aMeHAIlHOHHYIO BE/IOMOCTb U B 3a4€THBIE KHHIKKH.

HesBka Ha 5K3aMeH OTMe4aeTcs B 3a4CTHO-IK3aMEHAIMOHHOM BEJOMOCTH CIIOBAMH «HE
SBUIICS).

Hna oOydaroimuxcsi, KOTOpbIe HE CMOINIM CJaThb 53K3aMeH B YCTaHOBJICHHBIE CPOKH,
YHUBEPCHUTET YCTAHABIUBACT MEPHOA JIMKBHIALHU 3a/J0JUKEHHOCTH. B 3TOT nepHoj npenojaBaTesu.
IPUHUMABUIHE 9K3aMEH, JO/DKHBl YCTAHOBHUTH HE MEHee 2-X JHel, Korga OHM OyayT NMpHHHUMATh
sagoipkeHHocTd. Mudopmanus o nuKBuAauMM 3aJ0/DKEHHOCTH OTMEYAETCS B OK3aMEHAIMOHHOM
JIACTE.

OOyuaronmes, MOKa3aBIIUM OTIHYHBIE W XOpOLIME 3HAHUS B TEUEHHE CeMecTpa B Xoje
[OCTOSIHHOTO TEKYIIEro KOHTPONS YCHEeBAEMOCTH, MOKeT OBITh INPOCTABICHA AK3aMeHallHOHHAs
OlLIEHKa J0CPOYHO, T.e. 0e3 caaun sk3amena. OLeHKa BLICTABISETCS B HK3aMEHAIMOHHbII JIHCT MITH B
3a4eTHO-K3aMEHAIIHOHHY IO BEIOMOCTb.

MHBanuapl ¥ fHIla ¢ OrpaHHYEHHBIMH BO3MOMKHOCTSIMU 3[0POBBS, MOT'YT CllaBaTh HK3aMeHbl B
MEKCECCHOHHBIH MEpHO/I B CPOKH, YCTAHOBIICHHBIC HHANBUAYAIBHBIM YUeOHBIM MaaHoM. MHBamuas! 1
JIMLA ¢ OFPaHUYEHHLIMH BO3MOJKHOCTSIMH 3/10pOBbSi, MMEIOLME HApPYLICHUS OMOPHO-ABMIaTEILHOIO
annapara, JIONyCKaloTCsi Ha aTTeCTallMOHHBIE HCHBITAHHS B COMNPOBOXKAEGHHH ACCHCTEHTOB-
COIPOBOKIAIOLINX.

[Ipoueaypa mnpoBeieHHs NPOMEKYTOYHOH AaTTecTalMu Ui OCOOBIX ClIyyaeB H3JI0/KeHa B
«ITomoKeHUNn 0 TEKyIIEM KOHTPOJIE YCHEBAEMOCTH W MPOMEKYTOUHOH arrecTauny o0ydaromuxes no
OIIOIl bakanaspuara, cnenuanurera ¥ maructparypel» ®I'BOY BO [OxHo-Ypanbckuit ['AY
(FOYpI'AY-I1-02-66/02-16 ot 26.10.2016 ).

[IIkana n KpUTEpHHU OLIEHUBAHUS OTBETAa 00yUaIOIIErocs MpeJicTaBieHbl B TadnuLe

I xana Kpurepun ouenuBanusi |
Onenxka 5 BCECTOPOHHEE, CHCTEMaTHYecKoe M IiyboKoe 3HaHHE MPOrpaMMHOrO |
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(OTIHYHO) Marepuaga, YCBOGHHE OCHOBHOH W JIOMOJHUTEILHOH JIHTEpaTypbl,
PEKOMEH/IOBAHHOM NPOrpaMMOif IHCIMIUIMHBL, MPABUILHOE pelIeHHE

3aJaun.
MOJHOE 3HAHWE [POrpaMMHOr0 MaTepuala, YCBOGHHE OCHOBHOH
Ouenka 4 JUTEpaTypHl, PEKOMEH1I0BaHHOH B nporpamMmme, HaJIM4ne
(xoporto) MaJIO3HAYUTENBHBIX OMMOOK B pEIICHHM 3aJla4yd, HIIM HEIOCTATOYHO

TOJTHOE PACKPBITHE COJIEPIKAHUE BOIIPOCA.
3HAHHE OCHOBHOIO MPOrpaMMHOI0 MarepHaza B MHHHMAIbHOM oOBbeMe.
MOrPEeLIHOCTH HEMPUHIMITHAILHOrO XapaKTepa B OTBETE HA IK3aMEHE H B
pELICHUH 3a1a4H.

Ouenka 2 npobensl B 3HAHHSAX ~ OCHOBHOIO  MPOTPAMMHOr0  Marepuana,
(HEeY/IOBJIETBOPHTEIBHO) |IPUHLHMIHAIBHBIE OLIMOKM IIPH OTBETE Ha BOIPOCH M B PEIICHHUH 3a/1a4H.

Ouenka 3
(Y/IOBIETBOPHUTENLHO)

Bomnpocs! K 3k3ameny
1 cemecTp

1. Ponb M3MKH B pa3BUTHU TEXHUKH U arporpoOMBILLIEHHOTO IIPOU3BOJICTBA.

2. Kunemaruka wmartepuaibHOM Toukd. KoopaHHATHBIA MeTOA OnMCAHHs BHKCHHH.
KuHemMaTuuecKoe ypaBHEHHE IBHIKEHUS U ONpe/IesIsseMble 10 HEMY KHHEMATHYECKHE XapaKTepUCTHKH.

3. BekTopHblii crioco0 onucanusi ABHKeHHH. BeKkTophl mepeMenieHus, CKOPOCTH, YCKOPEHHSL.
VTrIoBbIe XapaKTepPUCTHKH JBHIKEHHS 110 OKPYIKHOCTH.

4. DneMEHTBI peATHBHCTCKOMH Mexanuku. ITocTynatel crienuanbsHOH TeOPHH OTHOCHTENILHOCTH.
[IpeoGpazosanns Jlopenua. Cnoxkenue ckopocredl. OTHOCHTENBHOCTh JUIMHBI  OTPE3KOB M
JUTHTEIbHOCTH BPEMEHHBIX HHTEPBAJIOB.

5. JluHaMMKa MaTepHasIbHOM TOYKM M MOCTYNATENIbHOro ABH:KeHHsA TBEpAOro tefia. IlpuHitn
OTHOCHTEJILHOCTH. 3aKkoHbl HptoToHa. Buje! cuil

6. JluHaMMKa BpALIATEIBLHOrO [BIKeHHS. MOMEHT cuibl. MOMEHT MHEpLHH. 3aKOHBI
COXpPaHEHH S UMITYJIbCa U MOMEHTA HMITYJIbCa.

7. UnepuuajibHble M HeWHepLUHAIbHBIE CHCTeMbl OoTCuéra. CHIIBI MHEPLUMM [PU Pa3IHYHBIX
BHJIaX JIBHOKECHUSL.

8. PaGora, MOIHOCTD M 3Heprusa. Mexanuueckas paboTa ¥ MOIIHOCTH IPH [OCTYIATEIbHOM H
BpalllaTe;IbHOM JIBIKeHHsIX. KuneTnueckas sHeprus U Te0peMa 0 KHHETHYCCKOH dHEPruu.

9. KoHcepBaTUBHBIE CHIIBI 1 MTOTEHIIMAIbHAS SHEpTHA. [IpHMepsl NOTEHIHATBHBIX [0JIeH. 3aKOoH
COXpaHEHUs IHEPIrHH B MEXaHHUKE.

10. Mexannueckne xoneGanus. Kunematnka rapMmonudeckux koneGauuil. Croxenue
KoJsieDaHHil. AKYCTHYECKHE PE30HATOPBI.

11. Jlnunamuka rapmonmdeckux KoseOanuil. Jluddepennmnansnoe ypaBHeHHE KojeOaHHII.
3aTyXalollke U BBIHYKICHHBIEC KoaebaHusa. Mexanuueckuii pesonanc. MasTHHKH.

12. Mexanudeckue BonHbL BonHoBoe ypasHenue. Bujsl Bonn. Mnatepdepenms, nudpakums 1
aucrepcus BoiaH. Boanel n uadopmanus.

13. OcHOBHbIE T0J0MKEHHS MOJIEKYJIpPHO-KHHETHYecKO# Teopun. Maeanbusiil ras. OcnoHOe
ypaBHenne MKT u ypapHenue cocTosHus HAEaJIbHOrO rasa.

14. ArperatHple coctosHus W (asoBele mepexoibl. Peampubie raspl. CKHKeHHE [a30B.
Ocobennocty kuakoro coctosinus. Ctpoenne Kpuctauion. JledeKTsl KpHCTAIHYECKOTO CTPOCHHS.
[Tpo4HOCTE M MIIACTHYHOCTD.

15. SBnenus nepexoca. Juddysus, TEIONPOBOAHOCTE U BHYTPeHHEe TpeHue. MonekyispHo-
KHHETHYeCKast Teopus sBJICHUH epeHoca.

16. OcHOBBI TEPMOJMHAMUKH. BHYTpEHHSsI SHEPrus U [epBOe HAauajlo TepMoAMHaMHKH. PabdoTa
U TEMI0EMKOCTD I'a3a NPH Pa3sIHYHBIX MPOLECCaXx.



17. Bropoii 3akoH TepMOAMHAMHKH. TerioBbie ABHTATeNH M XOJIOIW/IBHBIC MAllHHBL KITJ
TeIUTOBBIX JIBHTaTejell M CTATHCTHYECKMI CMBICT BTOpOrO 3akoHa TepmojuHamukH. [lousrue
suTponuu. TpeTnil 3aK0H TEPMOIMHAMHKH. DJIEMEHTb! OHOSHEPreTHKH.

18. Dnextpuueckuii 3apsa. BiaumozelcTBue 3apAaoB. DIEKTPOCTATHUECKOE MOJIE. Bextop
HANpPHKEHHOCTH. PacuéT 51eKTPOCTaTHYECKHUX MOJICH.

19. [Ilorenuman ojexrpoctarudeckoro nomd. Pabora mo mepemelieHuIo  3apsjioB B
3NIeKTpocTaTHYecKoM rojie. [T0TeHIHa 1 rpaiMeHT noTeHHaa. JKBUIIOTCHIHATBHBIC [IOBEPXHOCTH.

20. BemecTBo B SIeKTpudecKoM mosie. [TonspHble W HemoaspHble Monekyibl. Ilonspusauus
IH3JIEKTPHKOB. BekTop cMenienus.

21. TIIpoBOmHMKH B  3JEKTPOCTATHYECKOM  [OJ€.  DICKTPOEMKOCTH — MPOBOIHUKOB.
Konzaencaropsl.

22. TloctosmHBIH dnekTpuueckuit Tok. 3akon Owma. DiexkTpoasuskyiuas cuia. llpasnna
Kupxroda u pacuéThbl MeKTPHYECKHX HEMnel.

23. Kuaccuueckass Teopusi dJeKTpornpoBomHocTH. BriBoj  sakona Owma.  llpupona
CBEPXITPOBOAHMOCTH.

24. HocuTenu TOKa B pa3MUHBIX MPOBOJAHUKAX. DJIEMEHTHI TEOPUH SIICKTPOIPOBOAHOCTH.
TMonynpoBouuks.  [1oaynpoBOJHMKOBbIE —MPHOOPEL.  DIEMEHTBl  (H3HYCCKOH  JIEKTPOHMKH.
KoHTaKTHBIE SIBJICHHS B METa/IJIax M IOJIYIPOBOHUKAX.

25. MarauTHOoe mnofe. BzauMozeiicTBHE MEKTPHUSCKHX TOKOB. Pacu€rnl MarHMTHBIX MOJICH.
3akon buo-Casapa-Jlamnaca.

26. MarauTHble cBOiicTBa Bemiectna. Jlua-, mapa- u QeppomardeTukH. Jlomenbl. PeppHTbL.
DNeKTpOMarHATHBIE CENapaTopbl B arpONHKEHEPHH.

27. JleiicTBME MArHUTHOI'O TOJISt HA 3JIEKTPHYECKUI TOK M JIBHIKYLINCCH 3aPSIKEHHBIC YACTHIIBI.
Cuma Amnepa u cuia Jlopenua. Ddoexr Xosuta. DNeKTpOABUTaTEeH.
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28. DnexkTpoMarHuTHas uHIyKuus. 3akon @apames u npasuwio Jlenma. Mexanusm
Bo3HuKHOBeHHs DJIC HHIYKIHH.

29. I'eneparopsl rapmonuueckoit DJIC u Tpancdopmaropsl. NHAYKTHBHOCTE NPOBOAHMKOB.
DHeprus MarHUTHOT'O 110JIs.

30. Ilepemenublii smexrpuueckuit Tok. Llemn mepemennoro Toka. 3akon Owma s uenei
MepeMeHHOro Toka. [To/1HOe COMpOTHBIEHHE NepeMeHHOMY TOKY. BekTopHas juarpamma. Pesonauc B
LEISX [IEPEMEHHOI0 TOKa.

31. Dnexrpomarauthoe mone, OGoGmenue 3saxona ®apanes. 3akon momHoro Ttoka. Tox
cMeleHns. DIeKTpOMarHHTHbIe BOJHbL YpaBHeHns Makcpenna. Cuctema ypashennii Makcpenna B
muddepenuuanbHOil 1 uHTerpanbHOil popmax. Bextop Ymopa-IlofinTuara. Jlapnenne cBeta.

32. Tapmonnueckuii ocuumsirop. CBoGOHbIE JIEKTPOMArHUTHBIE KOJICOaHHS. 3aryxaromue
BBIHYKIeHHBIe Koebanus. Pesonanc.

33. Tenepauus, nepejada W MPUEM 3IEKTPOMArHHTHBIX BOJIH. OTKpHITHIH KonebarenbHbIN
kouTyp. IIpuHuHMn paGoThl pajMonepejaTdika H paguonpuémMunka. Moaysminus 1 ICTeKTHPOBaHNE
3JIeKTPOMArHUTHBIX BOJIH. Pannosnokanus u TeneBuIeHHE.

34. I1Ikana >7eKTPOMArHATHBIX BOJIH. Pasnnunple AHana3oHbl 4acToT HISKTPOMArHUTHBIX BOJIH,
MX XapaKTepHble 0COOEHHOCTH M TEXHHYECKHE CPeJCTBAa MX mosydeHus. McrombzoBaHue BUIHMBIX,
yIbTpa(HOTETOBLIX H APYTHX U3JIYYEHHH B PACTCHHEBOICTBE M JKWBOTHOBO/ICTBE.

35. DneMmeHTbl reomerpuueckoii onTHkd. OCHOBBI Te€OMETPHUYECKOH ONTUKH. DOopmyIbi
®penens. [punuun o6paTnMocTi cBeTOBBIX Jyuei. [IpuGopsl reoMeTpHyecKoil ONTHKH.

36.@oromeTpus.

37. DnemenTsl BoAHOBOM onTuky. [Tpununn I'oiirenca.

38. Unrepdepenins ceeta. KorepeHTHOCTb M ONTHYECKHH X0/ Jiydeil. Y CI0BHA MAKCHMyMa Ji
muHnMyMa. UnaTepdepomeTpsl. DIeMeHTHI roaorpaduH.

fad
—



39. Judpakums csera. Ilpunnun Tolrenca-®Openens. Jludpakunonnas —pemerka.
Crnexrporpadus. J{udpakius peHTTeHOBCKUX Ty Yei. -

40. BzaumogeiicTBue wuanayuenusi ¢ BemiectBoM. llonsipusanus cBeTa npH OTPakEeHHH H
[PEIOMIICHHH. .

41. JlgoiiHoe Jyuenpejomjienue. OnNTHYecKH akTuBHble BemecTsa. CaxapuMeTpsl.
WckyccTBeHHAs aHM30TPONUs U e€ Henob3oBanne. HopmanbHas 1 aHOMalbHas JIHCIEPCHs.

42. Tennosoe m3myuenne. AGcomoTHO uépHoe Teno. 3akonel Kupxroga, Credana-bonpimana
1 Buna. ®opmyna [Tnanka. Onrtuyeckas MHPOMETPHUS.

43. ®dororddexr. Buemmuuii, BHYTpeHHHH U BEHTHWIBHBIA (QoTosdexr. VpaBHeHHE
Sitnmreitna. Ilpumenenue QotosnementoB. Dddext Komnrona. JlromMuHECHEHTHOE H3ITyUEHHE.
BuontoMuHeceH U

44, ®orodbuonornueckue nporeccsl. @otocunres. TepmMogHHaMUKa B MEXaHH3M (POTOCHHTE3A.
buosnepreruxa.

45, DneMmeHTsl KBaHTOBO Mexanuku. KopmyckyispHo-BonHOBOi ayanusm. Jludpaxius
snekTponoB. CooTHOIIeHHs HeonpeaenénHocteit. ¥Ypasuenue [lpeannrepa.

46. AToM BOJ0OpO/Ia. DHEpreTHUecKre ypoBHu aroMa. [loTeHuuan Bo30yKACHHS U HOHH3ALMH.
ITocrynatsl Bopa. M3iyyenue u noriomieHye Heprud. Bonopononono0ubie HOHBI.

47. CTpyKTypa ClO0KHBIX aTOMOB. DHEPreTHYeCKHEe YPOBHH B CIOKHBIX aromax. Ilpumruin
[Mayan. OnTudecKde CHEKTPHI M CIEKTPBl PEHTTEHOBCKOro u3iaydeHus. I[leprmoauueckas cucrema
snemenTtoB J[.M.Menneneesa.

48. dusznka MoNeKyl. DHepreTHdeckiHe YpoBHH Mojekysl. OOMeHHOe B3aHUMOJICHCTBHE.
Momekynspuble criekTpbl. [[puHinn paboThl KBAHTOBBIX TEHEPATOPOB. DIIEKTPOHHBIH NapaMarHUTHbIH
pe30HaHC.

49. TlommMeps! 1 KuAKKHe KpucTaaisl. OCHOBHBIE BUJIBI KOJIEKTHBH3aMK MolleKy1. CTpoeHne
MOJMMEPOB U UX (pU3HUeCKHe CBOMCTBA. THIBI KUAKMAX KPUCTALIOB, JIHCIUIEH Ha KHAKHX KpUCTaLIax.

50.5IBTeHye paAMOAKTHBHOCTH. BHIBI PaJMOAKTHBHOrO pacnaia. 3akOH PaiuOaKkTHBHOIO
pacniana. CraGuipHBIC M pagHoaKkTHBHblE H30TONMBL (COBpeMEHHBIE METOAbl PATHOXMMUM U
pajuoOuooran. [Ipobiembl paanoIKoIOrHH.

51. CoctaB aToMHoro siapa. M3orornsl. MexannuecKuii # MarHUTHBIH MOMEHTBI siep. SiepHbie
CHJILI M DHEPTHS CBSI3H spa. SAepHbIii MarHUTHBIN Pe30HAHC M €r0 HCMO/Ib30BaHHE.

52. Snepubie peakumu. MexaHusM sAepHbIX peakuuif. Llennas peakuus JCNeHHS AIEp.
WcrnonpzoBanue aTomuoii sHepruu. [lpoGiema ympaBiseMoil TepMOSACpPHOH peakuuH. DHeprus
Connua u 3BE371. SlaepHas 2KOJIOTHS.

53. DneMeHTapHble YaCTHILbL. Knaccuduxanus 3IMEMEHTapHBIX YacTULL.
BaanMonpeBpalaeMocTh 3JI€MEHTAPHBIX 4acTHLl. MeToasl yCKOpeHHs dYacTHll. AHTHYAaCTHIBl H
AHTHBENIECTBO. BellecTBO B AKCTpEMabHbIX YCIOBUSIX.

54. CospemenHas (usuka W arpomHikeHepus. BemectBo u none. OOBEKTbI H MPOLECCHI.
DBOMOLHOHHBIE  Mpoliecchl  npeoOpa3oBaHusi  MaTepud.  BelleCTBeHHBIC,  OYHEPreTHUECKHE,
3NMEKTPOMATHATHBIE M MH(pOpMalHOHHbIe MpeobpazoBanusi 6u000beKTOB. PasBurie arpoQusHKH,
GuomexanukH, Guodusuku, GnosHepreTHKH, OMOMHPOPMATUKH, OHOTEXHOJIOIHH H arPOHHIKEHEPHH.
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