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AHHOTAIUA

paboueii nporpamMmbl yueOHOH auctuiuinabl b.0.14 « OPU3UKA»
JUIs1 TOATOTOBKH OakanaBpa o HampasieHuto 09.03.02 «MadbopmaliioHHbIe cucTe-
MBI U TEXHOJIOTHHY» HAMPaBICHHOCTh « KOMITbIOTEpHBIC HAYKU M WHTEIUIEKTYaIbHBIH
aHanu3 JaHHbIX», «CUCTeMHas aHAIUTHKa» U «bolibllive JaHHbBIE U MAIIMHHOE 00Y-
YCHHEY.

Leab ocBoeHUs] TMCHUIUIMHBI: U3YUYEHHUE OCHOBHBIX (PU3MYECKUX SIBICHHII,
oBIaZicHNE PyHIAMEHTATbHBIMU MOHITHIMH, 3aKOHAMH U TEOPUSMHU KIIACCHUYECKON U
COBpEMEHHOW (U3MKH, METOAaMH (U3MUYECKOTO MCCIIe0BaHus; (HOpMHUpPOBAHUE CIIO-
COOHOCTH MPUMEHSTh €CTECTBEHHOHAYYHBIE M OOIIEHHXCHEPHbIC 3HAHUS, METOIbI
MaTEeMaTHYECKOTO aHaIM3a U MOJICIHPOBAHUS, TEOPETUUECKOTO M IKCIEPUMEHTAIb-
HOTO MCCJIEI0OBaHUs B IPO(HECCUOHATEHOU e TEIBHOCTH.

MecTo AUCHUIUIMHBI B Y4eOHOM IJIaHe: JIMCUUIUIMHA BKJIIOYEHA B 00s3a-
TEJIbHYIO YacTh Y4eOHOTO M1aHa 1o HanpapyieHuto noarotoBku 09.03.02 «Mudopma-
LIHOHHBIE CUCTEMbI U TEXHOJOTHMW» HAMNPABICHHOCTh «KOMIbIOTEpHBIE HAYKU U WH-
TEJUIEKTYaJbHbIN aHAIN3 TaHHBIX», «CUCTEMHAs aHAUTUKa» U «boJbllIKe JaHHbBIE U

MaIllMHHOE 00yUYCHHEY.
TpeOoBaHus K pe3yjabTaTaM 0CBOCHHS AMCIUATIIAHDI:

B pe3yJbTaTe OCBOCHUS TUCIMILIMHBI (POPMHUPYIOTCS CICAYIONINE KOMIICTCHIIMN (MH-
mukatopsl): OINK-1 (OITK-1.1, OIIK-1.2).

KpaTKOC coaepkaHue NUCHMIIVIMHBI: MCXaHHKa MaTCpHaHBHOﬁ TOYKHU H
TBEPAOro Teia, 3JICMCHTBI MCXAaHUKHU CIIIOIIHBIX CPC, KoJIcOaHUS U BOJIHBI, MOJICKY-
JHPHO-KUHCTHYCCKAA TCOpHUA, TCPMOJNMHAMHKA, 3JICKTPOCTATHUKA, MMOCTOSTHHBIN TOK,
MAarduTHOC I1I0JIC, TCOPHA IJICKTPOMArHUTHOI'O II0JIs1, BOJTHOBBIC M KBAHTOBLIC CBOM-
CTBa CBCTA, CTPOCHUC aTOMa, 3JICMCHTBI KBaHTOBOM MCXaHWKH, AACPHAs (I)I/I3I/IKa.

OO0mas TpyaoeMKocTh auciuminabl: 108 vaca / 3 3au. en.

IIpome:KyTOYHBIH KOHTPOJIb: 1 ceMecTp — IK3aMeH.



1. lleab ocBOEHMS JUCHUIJINHBI

[lenpi0 OCBOEHUS AMCHMIUIUHBI SIBIISAETCS. M3YYEHUE OCHOBHBIX (PU3MYECKUX
SIBJICHUI; OBJaieHne QyHIaMEHTAIbHBIMU MOHATUSMU, 3aKOHAMU U TEOPHUSIMU Kiac-
CUYECKON U COBpEMEHHOUN (PU3MKH, MeTogamMu (pU3MYECKOro ucciaeaoBaHus; GopMu-
pOBaHUE CHOCOOHOCTH MPUMEHATHh €CTECTBEHHOHAYYHBIE W OOLICHHKEHEPHbIE 3HA-
HUS, METOJIbl MaTEMaTUYECKOTO aHaJIM3a U MOJICIMPOBAHUS, TEOPETUUECKOTO U JKC-
MEPUMEHTATHHOTO MCCIICOBAHUS B TPOPECCUOHATBHON e TEIHHOCTH.

2. MecTo TMCUMILUIMHBI B YUeOHOM Ipoliecce

Hucunminna «®du3rka» BKIOYEHA B MEPEUCHb NUCIUIUIMH y4eOHOro IiaHa
oOsi3atenbHON yacT. Jucuuminaa «Du3nka» peaau3yercs B COOTBETCTBUH € TpeOo-
BaausmMu OI'OC BO, OIIOIT BO u VYuebGnoro mrana nmo HampasieHuto 09.03.02
«HbopMallMOHHBIE CUCTEMBbl UM TEXHOJOTHHM» HaIpaBlIeHHOCTh «KOMIbIOTEpHBIE
HAayKH M MHTEJUICKTYaJIbHBIM aHAIU3 JaHHbIX», «CHCTEMHas aHAIUTHKa» U «boib-
M€ TaHHbIE U MAIIMHHOE 00YYCHUE).

Hucunminaa «Pu3uka» SBISETCS OCHOBOMOJATAIOIIECH ISl U3YUEHUS CIENY-
fomux auctuiuivl: «[Iporpammuas unxkenepus», «MogenupoBanue nHOOpPMAIMOH-
HBIX CUCTEM», «bBe30MacHOCTh )KUZHEIECSITEIILHOCT.

OCOOEHHOCTBIO AUCIUIUIMHBI SBISIETCS €€ 0a30BBIA XapakTep ISl TeXHHUYe-
CKHMX U €CTECTBEHHO-HAYYHBIX JUCHIUILINH.

PabGouas nporpamma qUCHUTIIMHBI «DU3UKa» 711 HHBAJMOB U JIUI] C OTPaHU-
YEHHBIMU BO3MOXXHOCTSIMU 3JI0POBbSI pa3padaThiBaCTCs MHIAUBUIYATHLHO C YYETOM
O0COOCHHOCTEW TCUXO(U3UUECKOTO Pa3BUTHUSI, WHIWBUAYAJIBbHBIX BO3MOXHOCTEH H
COCTOSIHUS 3/I0POBbSI TAKUX 00YYaIOIINXCSI.

3. [lepeyeHb MJIaHMPYEMBbIX Pe3yJIbLTATOB 00yUeHHs MO TUCHHUILINHE,
COOTHECEHHBIX C IVIAHMPYEMbIMHU pe3yJIbTATaAMH 0CBOEHHS 00pa30BaTeIbHOM
NMPOrpaMMslI

N3yyenue naHHOW y4uyeOHOW AMCIMIUIMHBI HAMpaBiieHO Ha (OpMUpPOBAHHE Y
OOy4JaroIIMXCcsk KOMIETSHITNH, MPeICTaBICHHBIX B Tabyuiie 1.

4. CTpyKTYypa " collepKaHue TUCHUUILTHHbI

4.1 PacnipeneJieHre TPYyA0€MKOCTH IMCHUILIMHBI 10 BUAAM padoT 1o
ceMecTpam
OOmas TpyI0EMKOCTh AUCIMILIAHBI cocTaBisieT 3 3au.en. (108 gaca), ux pac-
npejesieHre 1o BUAaM paboT ceMecTpaM IMPeACTaBICHO B Ta0IuIe 2.



TpeGoBanus k pe3yibTaTaM OCBOCHHUS Y4eOHOH JUCHUNITIMHBI

Taomuna 1

Kon u conepxanue

B pe3ynbTaTte nzydenus yaeOHOM TUCIUTIIIMHBI 00Y-

peniaTh CTaHIapTHHIE
npodecCUOHANIbHbBIC
3a/1a4M ¢ MPUMEHEHU-
€M eCTeCTBEHHOHAYY-
HBIX U 00IIIEnHKe-
HEPHBIX 3HAHUM, Me-
TOJOB MaTeMaTh4e-
CKOT'0 aHaJIn3a U MO-
JIETTUPOBAHUS

Kon
No Conepxanue HWHJUKaTOpa chopMHu- YaIOMKUECs JOJIKHBI:
m/m | OMHe KOMIETEHIIUH (UK €€ YaCTU) | POBAHHOCTHU KOMIIE-
TEHIINH 3HATh yMEThb BJIQJICTh
TCHIINH
1. |OIIK-1 |Cnoco6en npumensarts ecre-| OIIK-1.1. 3HaTh: 0c- |OCHOBHBIE IOHATHS,
CTBCHHOHAY4YHbIC M OOILIEHUH-| HOBBl ~ MaTE€MaTUKH, |3aKOHBI U MOJEIHN Me-
JKEHEpHBIC 3HAHUWSA, METOJbI| GU3UKH,  BBIUYMCIHU- | XaHWUKH, CTATHCTHYE-
MaTeMaTHYECKOr0 aHajii3a M| TeIbHOM TEXHUKH M |CKON (DU3UKH U TEPMO-
MOJICITUPOBAHUS, TEOPETHYE-| MPOrPAMMHUPOBAHUS | TMHAMUKH, dJICKTPHYC-
CKOT'O M 3KCIIEPUMEHTAIBLHOIO CTBa U MarHeTU3Ma,
uccieoBanusl B mpodeccuo- TEOPHUH KOJICOaHUH U
HaJIbHOM JIEATEIILHOCTH, BOJIH, KBAaHTOBOU (hH-
3UKH, aTOMHOUN U
SIEPHON (PUBUKHU
OIIK-1.2. YmMerTs: permarp TH-

NOBBIE 33/1a-
YU 10 OCHOB-
HBIM pa3zjie-
JaM (pU3UKH,
UCIIOJIB3YS
METO/IbI Ma-
TeMaTuyie-
CKOT'0 aHaJu-
3a




Ta0Omuma 2

PacnpenesieHue Tpy10€MKOCTH TMCUMILUIMHBI 10 BHIaM padoT Mo ceMecTpam

TpynoémkocTb
Buj yueOHoii paGoThI B T.4. 110 ceMecTpam
yac.
Nel
O0mas Tpy10EMKOCTb TUCHUIUIMHBI IO Y4eOHOMY IIJIaHy 108 108
1. KontakTHas pa6ora: 52,4 52,4
AynutopHas padora 52,4 52,4
8 MoMm uuce:
aexyuu (J1) 16 16
npaxkmuueckue 3auamus (113) 34 34
KOHCYIbmayuu nepeo 9K3aMeHOM 2 2
KOHMAKmMHas paboma Ha npomexcymourom konmpone (KPA) 0,4 0,4
2. CamocTosiTesabHast padora (CPC) 55,6 55,6
KOHMpOIbHAs paboma 10 10
camocmosmenvHoe uzyuenue paz0enos, Camono020mosKa
(npopabomka u nomMopeHue J1eKYUOHH020 MAmepuala u ma- 91 91
mepuana y4eOHUKo8, N0020Mo6Ka K NPAKMU4eCKUM 3aHAMUAM
m.o.)
Iloocomoska k 3K3ameHy (KOHmMpPOJb) 24,6 24,6
Bu mpoMexxyTOYHOTO KOHTPOJIS: 9K3aMeH
4.2 Conep:xaHue TUCHUNINHBI
Tabmuma 3
TemaTnyeckuii NUIaH y4eOHOW IUCIUTIIHHBI
AyauTopHas padora | BHeayauto
Haﬁf::ﬁﬁiﬁﬁe(gzggﬁﬁ‘gﬁ;; oM Beero J M3 | NOKP pHas
padora CP
Paznen 1 «dusnueckre 0CHOBBI MEXAHUKH 27,6 4 8 15,6
Paznen 2 «Konebanust 1 BOIHBI» 10 2 2 6
Paznen 3 «MonekynsipHas pU3UKa 1 12 2 4 6
TEPMOTMHAMIKA)
Paznen 4 «DnekTpuyecTBo» 15 2 6 7
Paznen 5 «Maruetusmy» 12 2 4 6
Paznen 6 «Ontuka» 15 2 6 7
Pasznen 7 «KBanToBas pusuka» 7 1 2 4
Paznen 8 «Anepuas puzuxan 7 1 2 4
KoHcynpTanu nepen 3K3aMEHOM 2 2
KonTakTHas paboTa Ha MPOMEKYTOUHOM 0,4 0,4
koHTpose (KPA)
Bcero 3a 1 cemectp 108 16 34 2,4 55,6
Hroro mo pucumiinHe 108 16 34 2,4 55,6

Paznea 1 «®usnyeckiie OCHOBLI MEXAHUKN))
Tema 1 «Kunematuka»

[Ipenmer dmsukn. Merosp! Gr3ndeckoro uccienoBanus. Poib Gu3Hky B pa3BUTHH TEXHUKH M BIIMSTHHAC TEX-
HMKH Ha pa3BuTHe Qu3KKU. MexaHndeckoe JBIKEHNE Kak npocTeiias ¢opma prokenust marepun. Kinaccu-
yeckas MexaHuka. [IpocTpancTBo 1 BpeMs B Kitaccnieckoi Mexannke. dusndeckne Moaemm. Kunemarnaeckoe
OIMCAaHNE JBWKEHUS TOUYKU. CKOPOCTh M YCKOPEHHE MPU KPUBOJIMHENHOM JBrbkeHnH. HopmaibHoe u Kaca-



TENbHOE (TaHTCHIMATBHOE) YCKOPEHUS. JIBIKEHHE TOUKH TIO0 OKPY)KHOCTH. BEKTOpBI YITIOBOM CKOPOCTH U
YITI0BOr0 ycKopeHHs1. CBsI3b JIMHEMHBIX CKOPOCTEN U YCKOPEHHH C YIIIOBBIMU CKOPOCTSIMU M YCKOPEHHSIMU.
Tema 2 «/IlmHamMuKa»

Junamuka. Mexanunyeckas cucrteMa. Cunna. Macca u ummysbe. CoBpeMeHHasi TpakToBKa 3akOHOB HbroToHa.
Cunbl B Mexanvke. VIMITyiibC crCTeMbl MaTepuasibHbIX TOYEK. 3aKOH COXpaHeHUs umityibca. O0oOiieHHas
dopmymposka |l 3akona HeroToHa. 3aK0OH BCEMHPHOTO TSATOTCHHS.

Tema 3 «DHeprusa»

DHeprus KaKk YHUBEpCaIbHasi Mepa Pa3IMyHbIX (JOpM JIBIKEHUS U B3aumozercTus. Pabora crubl. Koneep-
BaTUBHBIE U HEKOHCEpBaTUBHbIE CHJIbl. MomHocTh. KuHeTtnueckas sHeprusi MexaHn4eckoi cucteMsl. [1o-
TEeHUMAIbHAS SHEPIHsl. 3aKOH COXPAHEHUS] SHEPTHY B MEXAHUKE.

Tema 4 «/[uHaMuKa BpaliaTeabHOrO IBUKEHUS

MowmenT unepuuu. Teopema Ilteitnepa. MomeHT cuibl. OCHOBHOE ypaBHEHHE JNWMHAMUKH Bpalla-
TEJIBHOI'O JIBUJKEHUS TBEPAOro Tena. KuHeTHyeckas SHEprus BpAIAIOLIErocsi U KaTALIErocs: TBEPIOTo
Tena.

Tema S5 «MomeHT umnynbca»

MoMEHT uMIysnbca MaTepUAIbHOW TOYKH, MEXAHUYECKOM CUCTEMBI U Tela. 3aKOH COXPAHEHUS MO-
MeHTa umiyibca. OCHOBHOE ypaBHEHHME AMHAMMKHU BpAIIaTE€IbHOIO JBHMYKEHHUS TBEPAOrO Tejla B
0000IIIEHHOM BUIIE.

Tema 6 «Jledopmanusi TBEpIOTO TEIAN

Hedopmarus B TBepaom Tene. 3akoH ['yka.

Tema 7 «MexaHuka KUAKOCTEH U Ta30B»

l'uppocratuka Hecxkumaemon xuakocTd. JlapineHue cronda xuakoctd. Crna Apxumena. CtanpioHapHoe
TEUEHUE UJCANbHON )KUIKOCTH. Y PaBHEHHUE HEPA3PBIBHOCTH. Y paBHeHUE bepHyum. Bsa3kocTs xuako-
ctu. Pexxume! Teuenns. Yucso Perinonbaca.

Paznen 2 «KoneGaHus ¥ BOTHBI»

Tema 1 «["apMoHUYECKHE KOJICOAHUS

Knaccudukanusa koneOanuil. YpaBHEHUE TapMOHMUYECKUX KoyieOaHuil. MexaHnueckue KosjeOaHus.
Oueprus konebanui. [luddepeHumansHoe ypaBHEHHE FAPMOHUUYECKHUX KolleOaHnit. MasTHUKY.

Tema 2 «BoaHbl»

BonnoBoe nBwxkenue. Ilnockas rapmoHudeckas BOJMHA. J[IMHa BOJHBI, BOJHOBOE YHCIO, (a3zoBas
CKOpPOCTb. Y paBHEHHE BOJIHBI.

Paznen 3 «MonekynsapHas GU3MKa U TEPMOJIUHAMUKAY

Tema 1 «MonekynspHo-kuHeTnueckas teopusi» (MKT)

OCHOBHOE ypaBHEHHE MOJIEKYJSIPHO-KMHETMYECKOW TEOPHH WICATBHBIX Ta3oB. TeMiepaTypHas IIkaja
Henbcust n KenpBuna. CpenHss KMHETUYECKas SHEPrUsl MOJIEKYIl. MoneKyIsIpHO-KMHETUYECKOE TOJIKOBa-
HHE abCONTFOTHON TEMITEPaTyphbl.

Tema 2 «TepMoanHaMuka

TepmonuHamuueckue napameTpsl. TepMOIMHAMUYECKOE PAaBHOBECHE U IIPOLIECC. Y PaBHEHHE COCTOS-
HUS wjaeanbHoro rasza. Mzompomeccsl. [lepBoe Hauano tepmoamHamuku. Pabota raza. TerumooOmeH,
KOJIMYECTBO TEIUIOTHL. BHYTpeHHss sHeprus uaeanbHoro raza. Yucno creneHeit cBoOoxsl. Ilpumenenue
MEePBOTO Havajga TEPMOJUHAMHUKH K M30Iporeccam. AnradbarHplii nporecc. TemoeMKocTh. Y paBHEHHE
Maiiepa. Koagpdurment [Tyaccona. Ternossie qpuraremu. Teopema Kapno. Lukn Kapro u ero k...

Pasnen 4 «DyekTpudecTBO»

Tema 1 «OCHOBBI 2JIEKTPOCTATUKI

DJIEKTpUYECKUE 3apsabl. 3aKOH COXpaHEHHUs 3apsaoB. BzammopelictBue 3apsanoB. 3akoH Kymnona.
DNEKTPOCTATUYECKOE I10JIE, €r0 XapaKTEPUCTUKU. DKBUIIOTEHIMAIBHBIE TTOBEPXHOCTH U CHUIJIOBBIE
JUHUM 3JIeKTpocTatndeckoro nois. [Ipunuun cyneprnosunuu nosieid. CBs3b HANPSKEHHOCTH U TO-
TeHIMana. ['paiueHT noreHuana.

Tema 2 «IIpOBOJHUKH B 3JIEKTPHUUECKOM I10OJIEN

IIpOBOSHUKY B 3JIEKTPOCTATHUECKOM T01ie. PaBHOBecHe 3apsioB B NPOBOAHMKE. EMKOCTh TIPOBOJ-
HUKOB M KOHJIEHCATOPOB. COeTMHEHNS KOHAEHCATOPOB. DHEPIHs 3apsSKEHHOT0 KOHAEHCATOpa.

Tema 3 «/{M2IEKTPUKY B 3JEKTPUUECKOM I10JIEN




Tuner ausnektpuxos. [lonsgpuszanus 1UAIEKTPUKOB U €€ BUABL. [0ASpU30BaHHOCTE HUANEKTPUKOB.
JsnexTprudeckasl BOCHPUMMUYUBOCTD U IPOHULIAEMOCTh. BEKTOP 31EKTpUUYECKOT0 CMELIEHUSI.

Tema 4 «IloCTOSTHHBIN PIEKTPUUECKUN TOK

[TocTOSIHHBIN 27EKTPUUECKUIN TOK, YCIOBHS €T0 CYIIECTBOBAHUS U OCHOBHBIE XapakTepucTUKU. CTo-
ponnue cuibl. [lousatue DC u Hanpsixenus. ConpoTUBIEHUE MPOBOJIOYHOTO MpoBoaHuKa. Coenu-
HEHHUS TPOBOJHMKOB. 3akoH OMa B MHTErPalbHON (opMme Al OJHOPOTHOTO M HEOAHOPOIHOTO
YYaCTKOB IEMH, JUIs MOTHOW 1enu. 3akoH JIkoyns — Jlenna B uHTerpansHoil popme. MontHoCTh
TOKa.

Tema S «DneMeHThI GU3HKH TBEPAOTO TEIa»

[TonynpoBonHuky. 30HHAs Teopus TBepaoro Tesna. CoOCTBEeHHAs! M IPUMECHasl MPOBOJUMOCTD MOTY-
IIPOBOJHUKOB. J(noz.

Pa3nen S «Marnetuzm»

Tema 1 «MaraurocraTuka

MarsnuTtHoe 1oJie U ero XapakTepUCTUKU. Makpo- 1 MUKPOTOKH. Bo3aelicTBue MarHUTHOTO NOJIA Ha
pPaMKy C TOKOM U Ha IPSIMOJIMHENHBINA IPOBOAHUK C TOKOM. CHUJIOBbIE JIMHUY MarHUTHOW MHIYKIIMH.
CwiioBasi KapTHHA MarHUTHOTO MOJIS NPSAMOJUHENHOIO IMPOBOJHUKA C TOKOM U KPYTOBOI'O BUTKA.
[TpuHuMn cyneprno3uuuu MarHUTHBIX nojiei. 3akoH buo — CaBapa — Jlanaca. Bo3aeiicTBue mar-
HUTHOTO OJIS HAa ABWXKYyIIMiics 3apsaa. Cuna JlopeHna.

Tema 2 «MarauTHo€ 10JI€ B BEIIECCTBE»

HamarnnumBanue marHeTukoB. Hanmpsk€eHHOCTh MarHUTHOTO 1OJiA. MarHuTHas NpoOHULAEMOCTh U
MarHUTHAast BOCIIPUUMYUBOCTG. J[MaMarHeTuku, napaMarHeTUK U (peppOMarHeTHKH.

Tema 3 «DnexkTpomMarauTHas UHAYKIUS»

OnexkrpomarauTHas uHAyKIHsA. DJIC MHAYKIMM B TOABUXKHBIX M HEMOABHUKHBIX ITPOBOJHUKAX.
Bpamenue pamku B maruutHOM nojie. Tokn @yko. Camonnaykuusi. MHIyKTUBHOCTh IIPOBOJHUKA.
Tema 4 «YpaBHenust Makcpeiia»

Cucrema ypaBHeHUI1 MakcBeia B HHTETpalbHOU popme.

Tema 5 «3nekTpoMarHuTHbIC KOJICOAHUS U BOJHBI»

Konebartenbublit KoHTYp. [IpeobpazoBanue sHEPrUH HA pa3NUYHBIX dTanax KoleOaHus. DIeKTpomar-
HuTHas BojHa. [lIkana 31neKkTpoMarHuTHBIX BOJIH.

Pasnen 6 «Ontukay

Tema 1 «I'eoMeTpuueckast ONTUKA»

OnTuka. 3akoHbI reoMeTpuuecKoi onTuky. [ToHoe BHyTpeHHee oTpakeHue. JInH3bL.

Tema 2 «uTepdepeHius BoaH»

Wutepdepeniiys ceera. Y ciioBUsl BOSHUKHOBEHUS HHTepdepeHimu. [IpuHuun noaydenus uatepde-
PELMOHHON KapTHUHBI. YCJIOBHMSI MAaKCUMYMOB U MUHUMYMOB. MHTepdepeHus B TOHKOW IJIEHKE.
Konsua HeroTona.

Tema 3 «Jludpaxius BoTH»

Hudpaxius ceera. [Tpunnun [oiirenca-®penens. 3ousl Openens. Judpakuus Ha KpyrioM oTBep-
ctuu. udpakiuonHas peuierka. ['naBuble MakcuMyMsbl. ['1aBHble MUHMMYMBL. Paspemiaromas cro-
COOHOCTb.

Tema 4 «[Tonsipuzanust BOJIH»

[TonspuszoBanHblit cBeT. Bunel nmongpuzanuu. CriocoObl moiydeHus Moysspu3oBaHHoro ceera. Ilpo-
XOXKIEHHE €CTECTBEHHOI'O CBETa Yepe3 Moysipu3arop U aHanuzarop. [loBopoT miockocTu mosnspusa-
uuu. 3akoH bprocrepa.

Tema 5 «KBaHTOBBIE CBOKCTBA AJICKTPOMArHUTHOTO U3TYIEHUS

KopnyckynsipHo-BoTHOBOM ayanu3Mm cBera. KBaHT cBera. DHeprusi 1 UMIynbc GoTroHa. BHemHuit
dbotorddexr. CeroBoe maBnenue. TeroBoe mznmydenue. 3akoH Kupxroda. AOGComoTHO depHOE
teno. 3akoH Ctedana-bonpiimana. 3akon Buna.

Pa3nea 7 «KBanToBas pusuka»

Tema 1 «CtpoeHne aToMa»

Mopenb atoma Pesepdopaa-bopa. Dmnupuyeckne 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax. Teopus
bopa.

Tema 2 «DneMeHTbl KBAHTOBOW MEXaHUKH




BonnoBeie cBoiicTBa Mukpouactuil. J[muHa BoiHBI e bpoiins u ee cBoiictBa. BomHoBast ¢hyHKIHS.
VYpasuenue lllpenunrepa.
Pa3nen 8 «Slnepuas dusukay

Tema 1 «S1apo u siaepHbIE PEAKITUN»
CoctaB aTOMHOTO siipa. XapakTepUCTUKHU siapa. SepHble cuiibl. DHEprus cBs3M aapa. JledekT macc.
OuepreTuyeckuii 3pPEKT sIepHOM peakiuu. PannoakTuBHOE N3Ty4YEeHUE U €r0 BUIbl. 3aKOH paJno-

aKTUBHOTIO pacnaja. SnepHsie peakiy.

4.3 Jleknuu /mpaKkTudyeckue 3aHATHS

Tabmuma 4
Conepmaﬂne .]'ICK].[HVI / MPAKTHICCKUX 3aHATHH U KOHTPOJ/IBHBIC MEPONIPUATHHA
Dopmupyembie Bux
. KOMITETEHIIHI KOHTpOJb | Kou-
Ne Ne 1 HazBaHme JeKmi/ (MHIMKATOPBI
n/n e pasnena NPaKTHYECKUX 3aHATHI copmupoBanu Horo Bo
ocTH MepomnpHusi | 4acoB
KOMIIETEHINH) Tl
1. Paznea 1. «®usnyeckue OCHOBBI MEXaHUKM» 12
Tema 1. «Kunema- | Jlexkmus Ne 1.1. «Kunematuka. | OIIK-1 2
TUK» Junamuka. Dueprust» (¢ mpu- | (OITK-1.1)
Tema 2 «/IluHamMu- | MEHEHHEM MYJIbTUMEIUUHOTO
Kay o0opymoBaHus)
Tema 3 «Dueprus»
Tema 4 «/Ilunamu- | Jlekusa Ne 1.2. «/lunamuka OIIK-1 2
Ka BpalaTejIbHOrO | BPAIAaTEIbHOTO JBHUKCHUS. (OITK-1.1)
TIBUKCHUS Mowment umnynsca. [ledop-
Tema S «MomeHT | marus TBEpaoro tena. Mexa-
UMITYJTBCa» HUKa XKUAKOCTEH U Ta30B» (C
Tema 6 «ledop- IIPUMEHEHHUEM MYJIbTUMEIN -
Malus TBEPJIOTO HOTo 000pYyJJOBaHUS)
Tenay
Tema 7 «Mexanu-
Ka )KUIKOCTEN 1
ra3oB»
Tema 1. «Kunema- | [Ipaktuueckoe 3anarue Ne 1.1. | OIIK-1 pelieHue 2
THKa» «Kunemaruka. /lunamuxa. (OIIK-1.2) 3a1a4
Tema 2 «/Ilunamu- | DHEprus»
Ka»
Tema 3 «Dueprus»
Tema 1. «Kunema- | IIpaktuueckoe 3anstue Ne 1.2. | OITK-1 pelieHne 2
THKa» «/lmHaMuKa BpanaTeIbHOTO (OIIK-1.2) 3amad
Tema 2 «/Ilunamu- | nBUKeHUS. MOMEHT UMITYJIb-
Kay ca. Jlepopmarnust TBep1orO
Tema 3 «OHeprus» | Tena. MexaHuka )XKUAKOCTEH U
ra3oB»
Tema 1. «Kunema- | JlabopatopHo-npaktuueckoe | OITK-1 3amuTa 4
THKa» saasTre Ne 1.3. (OIIK-1.2) nabopa-
Tema 2 «/Ilunamu- | «KCneprUMeHTaIbHOE MO/~ TOpPHO-
Ka» TBEP>KJIEHUE 3aKOHOB MEXaHU- MPaKTH-
Tema 3 «Oueprus» | ku» (¢ npuMeHeHneM nudpo- YECKON
Tema 4 «/IluHaMu- | BBIX YCTPOUCTB IS TTOJTyYe- paboThI
Ka BpalaTeIbHOTO | HUSI U 00pabOTKHU 3KCIIEPH-
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dopmupyembie
Kofmell?gﬂunn B
Ne Ne u Ha3BaHue JeKIMii/ (MHAUKATOPBI OO || LN
n/n e pasnena NMPAKTHYEeCKUX 3aHATHH copmMupoBanH Horo Bo
ocTH Mepomnpusi | 4acoB
KOMIIeTEHIIUH) T
TIBUKCHUS MEHTAJIbHBIX JJAHHBIX )
Tema 5 «MomeHT
UMITYJIECa»
Tema 6 «ledop-
Malus TBEpI0Tro
Tea
Tema 7 «Mexanu-
Ka )KUJKOCTEN U
ra3oB»

2. Paszneua 2. «KonebaHus 1 BOJIHBD) 4
Tema 1 «I"apmo- Jlexuus Ne 2.1. «I"apmonnue- | OINK-1 2
HUYECKHE KoJieba- | ckue kKosiebanus. BosHb (¢ (OINIK-1.1)

HUSDY MIPUMEHEHUEM MYJIbTUMETU -

Tema 2 «Bonsb» | HOro o6opy10BaHUS)

Tema 1 «I"apmo- [Ipaktuueckoe 3anstue Ne 2.1. | OIIK-1 peleHue 2
Hudeckue koneba- | «['apmonuueckue xonedbanus. | (OITK-1.2) 3ajaq

HUSD) BousabD)

Tema 2 «BoaHbl»

3. Pa3nen 3. «MonekynsipHas (U3HKa H TEPMOIUHA- 6
MUKa»

Tema 1 «Momneky- | Jlekmus Ne 3.1. «Monekymnsip- | OIIK-1 2
JISIPHO-KUHETUYEC- | HO-KMHETHUYECKasi TEOPHUs. (OINIK-1.1)

Kasi TEOpHUs» Tepmoaunamukay (¢ mpume-

Tema 2 «Tepmo- HEHHUEM MYJIbTUMEIUNHOTO

JTMHAMUKAY) 000pyTOBaHNS)

Tema 1 «Moneky- | [Ipaktudeckoe 3anarue Ne 3.1. | OIIK-1 pelieHne 2
nspHo-KuHeTHuec- | «MonekynsipHo-kuaetnueckas | (OITK-1.2) 3amad

Kasi TEOpus» TEOPHSI»

Tema 2 «Tepmo- [Ipaktuueckoe 3anstue Ne 3.2. | OITK-1 pereHue 2
JTMHAMUKa) «TepMoTMHAMHKAY (OIIK-1.2) 3amad

4. Paznes 4. «IEKTPUIECTBOY 8
Tema 1 «OcuoBbr | Jlekumss Ne 4.1.  «Ochossl | OIIK-1 2
AJIEKTPOCTATUKKM» | anekTpoctatuku. [IpoBoanuku | (OTTK-1.1)

Tema 2 «IIpoBoa- | U AMDIIEKTPUKU B DIIEKTpUYE-
HHUKH B DJIEKTpUye- | ckoM  nose.  [locTosHHBII
CKOM TI0JIE» AIEKTPUUYECKUNA TOK. DJIEeMeH-
Tema 3 «/ludnek- | Tl GUBUKK TBEPAOTO Telay (C
TPHUKH B DJIEKTPU- | MPUMEHEHUEM MYIbTUMEIHIi-
YEeCKOM I10JIe» HOTO 000PYTIOBaHUS)

Tema 4 «Iloctosn-

HBIW 3JIEKTpHUYE-

CKUH TOK»

Tema 5 «Dnemen-

ThI (PU3UKHU TBEP-

JIOTO Teay
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dopmupyembie
Kofmell?gﬂunn B
Ne Ne u Ha3BaHue JeKIMii/ (MHAUKATOPBI OO || LN
n/n e pasnena NMPAKTHYEeCKUX 3aHATHH copmMupoBanH Horo Bo
0CTH Mepomnpusi | YacoB
KOMIIeTEHIIUH) T
Tema 1 «OcHoBbl | [Ipaktnueckoe 3ansitue Ne 4.1. | OITK-1 pelenue 2
ANMEeKTpOCTaTUKN» | «OCHOBBI DJIEKTPOCTATUKH. (OIIK-1.2) 3aaq
Tema 2 «IIpoBoa- | [IpoBOJHUKY U TUDIEKTPUKH B
HUKH B DJIEKTpUUE- | SJIEKTPUUYECKOM TOJIeH
CKOM I10JIE»
Tema 3 «/Iudnek-
TPUKH B JIEKTPH-
YECKOM T0JIe)
Tema 4 «Ilocrosan- | [Ipaktuueckoe 3ansitue Ne 4.2. | OIIK-1 pelenue 2
HBIN DIIEKTpUYE- «[TocrosiaubIit anextpuueckuit | (OI1K-1.2) 3amad
CKHUM TOK» TOK. DJIeMEHTHI (PU3UKHU TBEP-
Tema 5 «Onemen- | noro tena»
ThI (PU3UKHU TBEP-
JIOTO TeNa»
Tema 1 «OcHoBbl | JIJabopatopHO-TIpakTHUECKOE OIIK-1 3auTa 2
AJIEKTPOCTAaTHKW» | 3aHsATHE Ne 4.3, (OIIK-1.2) nabopa-
Tema 2 «IIpoBog- «QKCHepUMEHTAIbHOE MO/~ TOPHO-
HUKH B DJIEKTpUUE- | TBEPKIACHUE 3aKOHOB 3JICK- IIpaKTH-
CKOM TI0JIE» TpUYECTBa» (C MPUMEHEHUEM YECKOU
Tema 3 «/ludnex- | uudpoBBIX YCTPONCTB A TO- paboTsI
TPUKH B DJICKTPU- | JIyYCHHS U 00pabOTKHU dKCIIe-
YECKOM TI0JIe) PUMEHTAIbHBIX JTAHHBIX )
Tema 4 «IlocTosn-
HBIW 3JIEKTpHUYE-
CKHUH TOK»
Tema 5 «Dnemen-
ThI (DU3HUKU TBEP-
JIOTO Tea»

5. Paznen S. «Marunetusm» 6
Tema 1 «Maruu- Jlexumst Ne 5.1. «Maruurocrta- | OITK-1 2
TOCTATHUKA tuka. MarauTtHoe ore B Be- | (OITK-1.1)

Tema 2 «Maraut- | mecTBe. DIeKTpOMarHuTHas

HOE TIOJIE B BEIIE- WHAYKIUA. YpaBHeHUsI Makc-

CTBE» BeJIa. DIEKTPOMATHUTHBIE

Tema 3 «OnekTpo- | kKojaebaHUs U BOJHBI» (C MPU-

MarHuTHas UHIYK- | MEHEHUEM MYJIbTUMEIUMHOTO

LUs» o0opynoBaHus)

Tema 4 «YpaBHe-

Hug Makcsemna»

Tema 5 «Dnekrtpo-

MarHUTHBIE KOJIe-

OaHMsI U BOJHBD)

Tema 1 «Maruu- [Ipaktnueckoe 3anstue Ne 5.1. | OIIK-1 pemenue 2
TOCTaTUKA» «Marnurocraruka. Maraur- (OIIK-1.2 3a1a4
Tema 2 «Margur- | HOE IOJIE B BENIECTBE)

HOE I10JIE B Belle-

CTBE»
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dopmupyembie Bux
KOMIIeTeHIIHH
Ne Ne u Ha3BaHue JeKIMii/ (MHAUKATOPBI OO || LN
n/n e pasnena NMPAKTHYEeCKUX 3aHATHH copmMupoBanH Horo Bo
0CTH Mepomnpusi | YacoB
KOMIIeTEHIIUH) T
Tema 3 «Onextpo- | [Ipaktuueckoe 3ansitue Ne 5.2. | OITK-1 pelenue 2
MarHuTHas UHAYK- | « DJIEKTpOMarHuTHas HHIYK- (OIIK-1.2) 3a1a4
A uus. YpaBHeHus: MakcBeia.
Tema 4 «YpaBHe- | DieKTpoOMarHuTHBIE KoJieOa-
Hug Makcsesia» HUS U BOJIHBI»
Tema 5 «Dnekrpo-
MarHuTHBIE KOJIe-
OaHMsI U BOJHBD)

6. Paznen 6. «OnrTukay 8
Tema 1 «I'eoMer- Jlexumst Ne 6.1. «I'eomerpuue- | OIIK-1 2
pudeckast onTuka» | ckas onruka. Matepdepenuns | (OITK-1.1)

Tema 2 «uTep- BoJH. Jludpakius BoiH. [1o-

(bepeHIus BOITH» asipusanyst BoaH. KBanToBbIe

Tema 3 «/Iudpak- | cBOKCTBA AJIEKTPOMArHUTHOTO

111 BOJIH» U3JIy4eHUs». (C IpUMEHEHUEM

Tema 4 «lossipu- MYJIbTUMEAUIHOTO 000py10-

3a1us BOJIH» BaHUA)

Tema S5 «KBanTo-

BbIE€ CBOMCTBA

3JE€KTPOMAarHUTHO-

T'O U3JTyYEHUS»

Tema 1 «I'eomer- | IIpaktuueckoe 3anstue Ne 6.1. | OITK-1 pelieHne 2
puueckas onThkay | «['eomerpuyeckas ONTHKA. (OIIK-1.2) 3aaaq
Tema 2 «HTEp- Wntepdepennus BonH. u-

(bepeH1ys BOIH» (bpaxuus BOJIH.»

Tema 3 «Iudpax-

1IUST BOJTH»

Tema 4 «Ilonspu- | Ilpaktuueckoe 3anstue Ne 6.2. | OITK-1 pelieHne 2
3a1us BOJTH» «[Tonstpuszanus BoiH. Keanro- | (OITK-1.2) 3a1a4
Tema 5 «KBaHTO- | BbIE CBOWCTBA JIEKTpOMAr-

BbIE CBOMCTBA HUTHOTO WU3JTyYEHUS».

AJIEKTPOMAarHUTHO-

T'0 U3ITyYEHUs»

Tema 1 «['eomer- | JIJabopatopHO-TIpaKTHUECKOE OIlK-1 3almTa 2
pudeckas ontuka» | 3aHaTue Ne 6.3. «Dkcnepu- (OIIK-1.2) nabopa-
Tema 2 «nuTeEp- MEHTAJIBHOE MOATBEPKIACHHE TOpPHO-
(bepeHLys BOJTH» 3aKOHOB ONTUKMY (C MpUMe- MpaKTH-
Tema 3 «/ludpak- | HeHUEM HU(DPOBBIX YCTPOICTB YECKON
s JUIS TIOJTy4€HUs U 00-paboTKu paboThI
Tema 4 «llonspu- | SKCHEPUMEHTAIBHBIX TaHHBIX )

3a1us BOJIH»

Tema 5 «KBanTto-

BbIE€ CBOMCTBA

AJIEKTPOMAarHUTHO-

r'0 U3ITYy4EHUSD)

7. Pa3nen 7. «KBanToBas pusnka» 3
Tema 1 «Ctpoenue ‘ Jlexuust Ne 7.1. «CtpoeHue OIIK-1 1
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dopmupyembie Bux
KOMIIeTeHIIHH
. KOHTpoJb | Kou-
Ne Ne u Ha3BaHue JeKIMii/ (MHAUKATOPBI
Ne paznena . HOT0 BO
n/n NPAKTHYECKUX 3aHATUHI copmMupoBanH
Mepomnpusi | YacoB
ocTH
THA
KOMIIeTEHIIUH)
aToMay aroma. Daementsl kBantoBoi | (OITK-1.1)
Tema 2 «DnemeH- | MEXaHUKHUY (C IPUMEHEHUEM
ThI KBAHTOBOW Me- | MYJIbTUMEIUUHOTO 000py/I10-
XaHUKID) BaHMS)
[Ipaktnueckoe 3anstue Ne 7.1. | OINIK-1 pelenue 2
«Ctpoenue aroma. Dnementsl | (OITK-1.2) 3a/1a4
KBAHTOBOIN MEXAHUKN»

8. Pa3nen 8. «Snepnas puzuka» 3
Tema 1 «Sapo u Jlexumst Ne 8.1. «SAapo u OIIK-1 1
sTICPHBIC Peakiuu» | saepHbie peakimmy» (¢ mpume- | (OITK-1.1)

HEHHUEM MYJIbTUMEIUNHOTO
00opyoBaHus)
[IpakTuueckoe 3anarue Ne 8.1. | OIK-1 pelieHue 1
«Apo u saepHbIe peaklnmy) (OIIK-1.2) 3a/1a4
Pazmenst Ne 1 - 8 Kontponbnas padota mo pa3- | OIIK-1 Kon- 1
nenam 1- 8 (OIIK-1.2) TpOJIbHAs
pabora
Tabnuna 5
Hepequb BOIIPOCOB VI CAMOCTOATECIBbHOI0 H3YUYCHUA TUCIHUIIJIMHbI
Ne
e a3ne Ilepeyenb paccMaTpuBaeMbIX BOIIPOCOB /IJIS CAMOCTOSITEILHOTO U3yYeHH S H
I /;[ p.nann nepeYyeHb KOMIETeHIUH (MHAMKATOPOB ¢hOPMHPOBAHHOCTH KOMIIETEHIMIH),
TeMbI 0CBaMBaeMBbIX MPHU UX U3YYEeHHH (MOKET 0CBAMBATHCH YACTh KOMIIETEHIIHH)
Paznen 1
1. | Tema?2 | 3axon Bcemmproro tsrorenms. OIK-1 (OITK-1.1)
Paznen 2

1. | Tema 2 | IInockast rapMoHHMYecKas BojHA. J[JMHA BOJHBI, BOJHOBOE YHMCIO, (a30Basi CKO-
poctb. Ypasuenue Boaubl OITK-1 (OITK-1.1)

Pazgen 3

1. | Tema 2 | [IpumeHeHue nepBoro Hauyana TepmMoauHamMuku K uzonponeccam OIIK-1 (OIIK-
1.1)

Pa3nea 4

1. ‘ Tema 3 ‘ [Monspuzanus ausnektprukos u ee Buapl OITK-1 (OI1K-1.1)

Pa3zpgen 5

1. | Tema 5 | Illkana onexrpomarauThbx Bon OIK-1 (OIK-1.1)

Pa3zgen 6

1. | Tema 1 | JIunser OMK-1 (OIK-1.1)

Paznen 7

1. ‘ Tewma 1 ‘ DMnuprYecKre 3aKk0OHOMepHOCTH B aroMHBIX criektpax OITK-1 (OITK-1.1)

5. O0pa3oBarTe/ibHbIE TEXHOJIOTHH

Tabmuma 6
IIpuMeHeHNe AKTHBHBIX 1 HHTEPAKTHBHBIX 00Pa30BaTeIbHBIX TEXHOJIOT i
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HaumeHnoBanue
HCIO0JIb3yeMbIX
Ne AKTHBHBIX U MH-
Tema u dopma 3anaTHSA
n/n TepPaKTHUBHBIX 00-
pa3oBaTebHBIX
TEXHOJIOT Uil
1. | JlabopaTtopHo-nipakTudeckoe 3anarue Ne 1.3. «DkcnepumMeH- I13 | PabGora B MasbIx
TaJIbHOE MOJTBEPKACHUE 3aKOHOB MEXAHUKI rpynmnax
2. | JlJabopaTopHo-nipakTHyeckoe 3ansatre Ne 4.3, «DKcrnepuMeH- I13 | PabGora B MasbIx
TaJbHOE MOJTBEPKACHUE 3aKOHOB JICKTPUUECCTBAY rpynmnax
3. | JJaboparopHo-nipaktuueckoe 3aHstue Ne 6.3. «Dkcnepumen- | [13 | PaGora B Mabix
TaJbHOE MOJITBEPKACHUE 3aKOHOB ONTHUKI rpynmnax

6. Tekylunii KOHTPOJIb YCIIEBA€MOCTH U MPOMEKYTOUYHAS aTTeCTALHSA 10
UTOraM OCBOCHUS IMCUUIIMHBI

6.1. TunosnIe KOHTPOJIbHBIC 3alaHUA WJIH HHBIC MaTE€pHaJIbl, HQOﬁXO)II/IMLIe

JJISL OLl€HKH 3HAHUI, YMEHUI M HABBIKOB M (UJIM) ONBITA AESATEeJbHOCTH
TurnoBseie 3a1a4u AJ1s1 KOHTPOJIS HA MPAKTUYECKUX 3AHATUSX, I SK3aMEHa.
Tunossble 3a1aun o paszaeiy 1.
1.MatepuanpHast TOYKa JABMXKETCS B IPOCTPAHCTBE COIJIACHO YPAaBHEHUSM: X(t) =5t (M),

Y(t) =4-2t* (M), Z(t) =3t -4t° (M) Haiitu MOtymi CKOPOCTH M YCKOPEHHUSI TOYKHA B MOMEHT
Bpemenu t=1c.

2.Kakoii yron cocraBiisieT BEKTOp IOJHOTO YCKOPEHHUS TOUKH, JIeKalled Ha 000/1e MaxOBHUKa, C
pagmycom mMaxoBuka dyepe3 t =1.5C mocne Hayana nBukeHHs? YTI0BOE YCKOPEHHE MaXxOBHKa
&=0.77 paolc®.

3.Haiitn m3meHeHne umiryibsca mapuka maccsl m =100 2 npu ymape o 3eMIII0 U KOJIUYECTBO BBI-
JIeJMBIIIEICS TEIUIOTHI, €CIi OH TazaeT ¢ BeicoThl N, =200 cm, a mocie yaapa mogHUMaeTcst Ha
BoicoTy h, =180 cm.

4. TonkocTeHHbId uIMHAP auameTrpoM D =30cm u Mmaccoil m =12 ke Bpamaercsi COraacHo
YpaBHEHUIO (o(t)= A+Bt+Ct®, rne A=4 pao, B=-2 paolc,C=0.2 pad/c3. Onpenenutsb
JEeHCTBYIOIMI HA IMIUHAP MOMEHT ciil M B MOMEHT BpeMeHu t =3 ¢.

5.JlaBneHue Bobl, TEKYILIEH IO TOPU30HTANBHOM TpyOe, pU M3MEHEHUH IIJIOLIaIN CEYCHUS yBe-
anunnock Ha 350 Ila. Onpenenuts U3MEHEHHE CKOPOCTH TEYEHUs, €CJIM HadajbHasi CKOPOCTb
cocTaBisa 1,5 m/c.

Tunossble 3aga4u no pasaeiy 2.

1. ®uznyeckuil MasSTHUK B BUJE€ TOHKOTO cTepkHsA JUMHON | =120 cm konebneTcst 0Kosio ropu-
30HTaJIBHON OCH, NEPIEHANKYIIIPHON CTEPIKHIO, M HaXOISIIENCS HA PACCTOSIHUM A OT Cepelu-
HbI cTepkHA. [Ipn kakom 3HaueHHH a mepuoj KojeOaHuil T MMeeT HauMeHbIIee 3HaueHue?
Haiitu ero.

2.0mpenenuTh Mepuoj KoineOaHui U MaKCHUMAaJIbHYIO CKOPOCTH JIBM)KEHHUS I'py3a MareMaThye-

. T
CKOTO MasiTHHKA, COBEpPIAOIIEro Konedanus mo 3akony X =0,2-sin (Zﬂt - gj M.

3.Uemy paBHa NpHUBeIeHHAs JIHHA (U3NIECKOTO MASTHUKA, COCTOSAIIETO M3 TOHKOTO CTEPXKHS
Maccoi 1 kr muHo# 80 cM, MOABEIMIEHHOT0 Ha OCH, OTCTOALLIEN HA OJIHY YETBEPTYIO JJIUHBI OT
OJTHOTO U3 €r0 KOHI[OB?
4.0npenenutsb JUHY BOIHBI yactoTor 50 ', ecnu 3a 10 ¢ oHa mpeogoneBaet 3 kM.
TunoBble 3aga4m Mo pasjaeny 3.
1. KonnuectBo BemecTBa renus v =1,5 monp, Temneparypa T = 120 K. Onpenenuts cymmapHyro
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KMHETUYECKYI0 dHepruto Ex mocTynaTenbHOTO IBHXKEHHUS BCEX MOJIEKYJ 3TOTO rasa.

2. Ilpu BBICOKOI TeMmepaType MOJOBHHA MOJIEKYJ a30Ta JUCCOLIMMPOBaja Ha aToMbl. Yemy pas-
Ha yzeabHas TeroeMKocTh Cp MpH NOCTOSTHHOM JIaBJIeHUH B 3TuX ycioBusix? Haiitu nokasa-
TeJb aanabdaThl.

Tumnosble 3a1a4m 1Mo pasjaeny 4.

1.Tpu ToueunsIx 3apsna q, 2q, -q HaXOAATCS HA OJHOMN MPSMOM, PaCCTOSIHUSI MEXY COCEIHUMU
3apsaamu paBHO d. HaiiTu Hanps»yKeHHOCTh IEKTPUYECKOTO MOJISl B TOUKE Ha ATOM K€ MpsAMOi
Ha paccTOSTHUU d OT OTPHULIATENILHOTO 3apsiia

2.B BepmmHax TpeyrojbHUKa O cTopoHaMH 1o 2,0 cM HaxXxoasATcs paBHbIe 3apssl 1mo 2,0 HKII.
Haiitu pe3ynbTupyroinyo cuily, J1eHCTBYIOIYI0 Ha yeTBepThIi 3apsia 1,0 HKi, nomemnieHHbIi B
CEpeMHE CTOPOHBI TPEYTOJIbHUKA.

3.Tpu ranpBannveckux iementa €1 = 3,0 B, £2=5,0 B, €3 =2,0 B coequneHbI napaiienpHO U 3a-
MKHYTBHI Ha BHeltHee conpoTuBieHue R = 2,0 Om. Ux BHyTpennue conporusieHus r1 =1,0 Om,
r;=2,0 OmM u r3 = 0,50 OM. HaiiTi TOK BO BHEIITHEH LIETIH U HAITPSIKEHUS HA KAXKJIOM AJIEMEHTE.

Tunosple 3a1a4u 1o pasaesy S.

1. ITo AByM KpYroBBIM BUTKaM, UMEIOIIUM OOIIUN IEHTp, TeKyT Toku cuioil 5,0 A u 4,0 A. Pa-
JMYChl BUTKOB COOTBeTCTBEHHO paBHBI 4,0 cM u 3,0 cM. Yronm mexnay ux rurockoctsimu 30°.
Onpenenuth MHIYKIUIO U HAPSDKEHHOCTh B IIEHTPE BUTKOB. PaccMOTpeTh BO3MOXKHBIE CITY-
yau.

2. KoneGaTenbHblil KOHTYp UMeeT MHAYKTUBHOCTH L = 1,6 MI'H, émkocts C = 40 H® u mMakcu-
MajbHOe HanpsbkeHune Ha 3axumax U = 200 B. Uemy paBHa B HEeM MakcUMasbHasi cuja ToKa?

Tunossble 3aga4u nmo pasaeiy 6.

1.Ha nqudpakiimoHHyI0 pemeTky HOpMaibHO MalaeT MOHOXPOMATUYECKHIA CBET C JIJTMHON BOJHBI
600 uMm. OmnpenenuTte HaMOOIBIINNA TOPSAIOK CIIEKTPA, MOJIYUYCHHBIN C OMOIIBIO STOM peleT-
KH, €CJIM €€ TTOCTOsIHHAs d=2 MKM.

2. EcTrecTBeHHBI CBET MPOXOAMUT uepe3 MOJIAPU3aTOP W aHaIM3aTOp, MOCTaBJICHHBIE TaK, YTO
YTON MEXIy WX TJaBHBIMH TockocTsamu ¢=45°. TTomxspuzatop oTpakaeT u mpenomuser 5%
najaroliero Ha Hero ceta. [loTepsMu B aHanmm3aTope MOKHO60 mpeHeOpeus. KakoBa MHTEH-
CUBHOCTb JIy4a, BBIIIEIUIET0 U3 aHAJIN3AaTOPa, 110 OTHOLIEHUH K UHTEHCUBHOCTU €CTECTBEHHO-
ro ceera?

3.0npenenuTh, Kak U3MEHUTCS JITTMHA BOJHBI JIe bpoiis 1eKTpoHa aroMa BOAOpO/ia MPH mepe-
XOJI€ €r0 C YeTBEPTOH OOPOBCKON OPOUTHI HA BTOPYIO.

Tunosslie 3axa4n no pasaeay 7

1.0mpenenute, Ha CKOJIBKO M3MEHMIIACh HEPTUs 3JEKTPOHA B aTOME BOJOPOJA MPH M3IyYeHUHU
atomoM (oToHa ¢ JuHON BOHBI 0,486 MKM.

2.0Heprus CBsI3U sJIpa, COCTOAIIETO U3 TPEX MPOTOHOB M YEThIpEeX HEHTPOHOB, paBHa 39,3 M»B.
Ornpenenure Maccy HEUTPAIBHOTO aToMa, 00JIaJAI0IIEr0 STUM STPOM.

Tunossle 3a1a4u mo pasaeiay 8

1. Haiftu nmepuoj mosypacnaia pagHMOaKTHBHOIO H30TOMA, €CJIM €ro akTHUBHOCTH 3a 10 cyTok
yMeHbIInIach Ha 24% 10 CpaBHEHUIO C IEPBOHAYAIBHOM.

2. Ompenenute Tepro MoOTypaciaga paaHoaKTHBHOTO M30TOMA, ecii 5/8 HadalbHOTO KOJMYe-
CTBA sI€p 3TOT0 U30TOIA pacnanock 3a 849 cekyH.

[ToHBIN KOMIUIEKT 3a7a49 COACPIKUTCSA B COOPHHKE 33/1a4 TI0 Kypcy PU3HKHU (CM. TyHKT 7.1).

TunoBoit BapuaHT KOHTPOJIBHON PabOTHI

1. ITpu rop30HTANIBHOM MOJIETE CO CKOPOCTHIO V = 250 M/c cHapsiA Maccoit m = 8 KT pa3opBaJics Ha
nBe yacTu. bompIas yacTe Maccoit my = 6 Kr moJrydusia ckopocth vi = 400 M/c B HanpaBlIeHUH T10-
nerta cHapsia. OnpenenuTs MOIYJb U HalpaBlIeHUE CKOPOCTH V2 MEHbBILIEH YyacTu CHapsiaa.

2. OnpenenuTh KOJUYECTBO TEIUIOTH (Q, KOTOpOe Halo COOOMUTEH KUCIOPOoay odbeMoM V = 50 i
IIPU €ro U30XOPHOM HarpeBaHUH, YTOOBI AaBJICHHE Ta3a nmoBbIcHIoCch Ha Ap = 0,5 MITa.

3. ITeumaka Maccoit m = 200 Mkr, Hecymias Ha cede 3apsan Q = 40 uKu, BieTena B 3JeKTpUIECKOe
1I0JI€ B HANpaBJIE€HUM CWIOBBIX JMHUHU. [locie nmpoxoxkaeHus pazHoctu noreHuuanos U = 200 B
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MBUIMHKA UMeJia CKopocTh vV = 10 m/c. OnpenenuTs CKOPOCTh Vo MBITUHKH J0 TOT0, KaK OHA BJIETe-
JIa B TOJIE.

4. DNEKTPOH JBUIKETCS B OJJHOPOJHOM MAarHUTHOM MoJjie ¢ uHaykuue B = 0,1 Ti mo okpyKHOCTH.
Ornpeaenure yriioByr CKOPOCTh BpalllEHUs! 3JIEKTPOHA.

5. [TapanenpHbII My4OK CBETA MEPEXOIUT U3 TIUIEPUHA B CTEKJIO TAK, YTO MyYOK, OTPAKEHHBIN OT

T'paHHUILbI pa3aciia 9TUX CPEa, OKA3bIBACTCA MAKCUMAJIBHO IMOJIAPU30BAHHBIM. OnpezleJme yroJia ¥
MCKAY NagaromyM U IMPECJIOMJIICHHBIM ITyYKaMHU.

BOHpOCLI JJI1 3allTUThI J'Ia60paT0pHO-HpaKTI/I‘-ICCKI/IX pa60T Ha IIPAKTHYCCKHUX 3aHATHAX
Bomnpocsl no pazneany 1.

[EEN

. 3akonsl HproToHa.
. OCHOBHO#} 3aKOH JAMHAMUKH BpalaTeasHoro nBrxeHus. Ero hopmynupoBku.
. ITapametpsl (S,v,a) paBHOMEPHOTO M PaBHOIIEPEMEHHOTrO JABIKeHHs. Kunemarnueckue Ghop-
MYJIBL.
. Kunetnyeckas sHeprus BpamareabHOTO IBUKCHHUS.
. [Ipupona u BUABI CHII TPEHUSL.
. Cuna TpeHus KaueHHUs, CKOJIbKEHUS, TTOKOS.
. [TapameTpsl U GopMyIIbl, OMUCHIBAIOIIUE BPALATEIILHOE IBUKEHUE.
. MOMEHT MHEPLMHU MaTEpPUATILHON TOYKH U TEJIa.
. OCHOBHO# 3aKOH JMHAMUKH BPAIIaTEIbHOTO IBUKEHUSI.
10.Teopema LlTeitnepa.
11.Inarpamma pactsokenus. [Ipenen mpodyHOCTH, yIPYroCcTH, TEKY4ECTH.
12.3akon I'yka B quddepennnanbHoil u uHTErpadbHOi (opme. OTHOCUTENFHOE U aOCOMIOTHOE
ynnuHenue. Hanpsokenue.
13.3aK0H coXpaHEeHUsT MEXaHNYECKOW YHEPTUH.
14.3akoH coxpaHeHHUss MOMEHTa UMITyJIbCa MPU BpallaTeIbHOM JBI)KECHHUU.
15.0nucanue qBWKEHUS TeJa B TIOJI€ CUJI TSKECTH (TI0]] YIJIOM K TOPH30HTY).
16.YpaBHeHUe HEPA3PHIBHOCTH.
17.YpaBuenue bepnymnnu.
18.Bszkocth. KoadduimeHt Bs3kocT (qMHaAMHUECKON U kuHemaTtuueckoil). [Tapamerpsl, ompe-
JENISIOIINE BA3KOCTh CPEJIbI.
19.PexxuMebl TeueHus xxuakoctu. Yucio PeitHonbca.
Bonpocsl no pazaeny 4.
. HanpspkeHHOCTh M MOTEHIHAN 3JIEKTPOCTaTHYECKOTO OIS, CBSA3b MEXK/1y HUMHU.
. [Ipunuun cynepno3unuu noseid. Pabora moss.
. Teopema o nMpKyIALMHM BEKTOpA HANIPSKEHHOCTH.
. CunoBble JINHUU U 3KBUIIOTEHIIMAIbHbBIE TTOBEPXHOCTH, X B3aUMOCBS3b. BekTop rpagueHTa.
. EMxocTs. [TapameTpsl, onpenensione eMKOCTb IIIOCKOT0 KOH/AEHCaTopa.
. CBs13b HamNpsDKEHUS U HAMIPSKEHHOCTH B 3JIEKTPOCTATHUECKOM TIOJIE.
. CoenMHEHNs1 KOHAEHCATOPOB.
. Tunsl AMAIEKTPUKOB U BUJIBI Nossipu3auuu. [lonspusoBanHocTs. Juanekrpudeckas npoHuia-
€MOCTb. DJIEKTPUUECKOE CMEILIEHUE.
9. CompoTuBII€HHE POBOJIOYHOTO MTPOBOTHUKA.
10.CoenuHeHMs MPOBOIHUKOB.
11.Cuna u IIoTHOCTH TOKA.
12.3akonb1 OMa.
13. 3akon [xoyns — Jlenmna.
14 TlonynpOBOAHUKH, UX OTJIMYME OT METAJUIOB U JIUIJIEKTPUKOB.
15.0nexkTpoHHast ¥ AbIpOYHAs MPOBOJIUMOCTD B MOIYIPOBOJIHUKAX.
16.CobcTBeHHast 1 mpUMECHAs TPOBOJIUMOCTD B MOJIYTIPOBOAHUKAX.
17.1TonynpoBOJHUKH p- U N- TUIA, UX MTOJTYYCHUE.
Bonpocsl mo pasageay 6.
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. 3aKOHBI OTPAXKEHMSI U IPEJIOMIICHUSI CBETOBBIX BOJIH.
. OTHOCUTENBHBIN U a0COMIOTHBIN MOKa3aTeNu MpeloMIIeHUs. SIBICHUE MOJIHOTO BHYTPEHHETO

OTpaXCHUA.

. Honsipuzanus cera. Yron bprocrepa. 3akon Maitoca.

. UaTepdepentius u qudpakims cBeTa.

. OnprT FOHTra. UHTepdepeHus B TOHKUX TICHKAX.

. Konbuia HeroTOHA B OTpaskeHHOM U MTPOXOJISAIIEM CBETE.

. YcnoBue uHTEpQeperHOHHBIX MAKCUMYMOB 1 MUHHUMYMOB.

. [Ipunnun I'toiirenca-®@penens. 3oubl OpeHerns.

. YcIioBUE TIIaBHBIX MAaKCUMYMOB U MUHUMYMOB JJ1s1 AU PAKIIMOHHOM PEIIeTKH.

10.Iudpakumonnas KapTiHa B MOHOXpOMaTH4yeckoM M OenoM cBete. Paspemaromiast croco6-

HOCTb UG PAKIIMOHHOMN PEIIETKH.

11.5Bnenue hororddexra. Buast porospdexra.
12.Vpapuenue Diinmrerina. Kpacnas rpanuia ¢potosddexra.
13.ITapameTpsl, XapaKTepU3YIOIIUE CITIOCOOHOCTD TeIl TOTJIONIATh U U3JTy4aTh 3JEKTPOMAarHUTHEIC

BOJIHBI.

14.3axon Kupxroda. 3akon Credana — bonmpiimana. 3akon Buna.
15.A6comtoTHO uepHoe Teno. Cepoe Tedo.
16.Cuektp. Bunsl ciexktpoB. CrieKTpbl UCITyCKaHHs U ToriomeHus. CrieKTpaibHbIi aHAIN3 U eTo

IMPUMCHCHHC.

17. lloctynarsl bopa. Obpa3zoBaHue CrieKTpa U3IyUEHHs aTOMa BOJIOPO/aA.

[lepedyeHb BOPOCOB, BEIHOCUMBIX Ha TIPOMEKYTOUHYIO aTTeCcTaluio (IK3aMeH)

Pasznen 1 «Dusnyeckre 0OCHOBBI MEXaHUKH)

1.

2.

10.
11.
12.
13.

14.
15.
16.

17.

[Mpenmer ¢msiku. Metons! GpusnaecKoro uccnenoBanus. Posb (U3KKK B pa3BUTHH TEXHUKU U BIMSHUC
TEXHUKH Ha pa3BUTHE (DH3UKU.

Mexannueckoe IBIKEHHE Kak IpocTeiimas Gpopma aBrkeHns marepun. Kiiaccuueckas mexanuka. [Tpo-
CTPaHCTBO U BpPeMs B KJIACCHYECKON MeXaHuKe. PH3NUeCKue MOJIENH.

Kunemarnueckoe onvcanue IBMKeHHUs TOUKU. CKOPOCTb M YCKOPEHHE ITPY KPUBOJIMHEWHOM JIBHDKCHHH.
HopmarnsHoe 1 kacatenbHOe (TaHTeHIMATBHOE) YCKOPEHHSL.

JIBroKEeHNE TOUKH 10 OKPYKHOCTH. BEKTOpBI yITI0BOM CKOPOCTH M YIVIOBOIO YCKOpeHHs. CBsI3b JIMHEH-
HBIX CKOPOCTEHN M YCKOPEHHUH C YITIOBBIMU CKOPOCTSIMU U YCKOPEHHUSMH.

Jnnamuka. Mexanndeckast cucrema. Cuia. Macca u nmityiise. CoBpeMeHHasl TpakTOBKa 3ak0HOB Hbto-
ToHA. CHIJIBI B MEXAHHKE.

MMITyIThC CHCTEMBI MATEPUATIBHBIX TOUEK. 3AKOH COXPAHEHS MMITYJIbCA.

O606menHas popmympoka |l 3akona HerotoHa. 3akOH BCEMUPHOTO TSATOTEHUSI.

DOHeprusi Kak yHUBepcalbHas Mepa pasiMYHbIX (OpM JBIKEHUsI M B3auMojeHcTBUs. PaboTa Critbl.
KoHcepBaTuBHBIE 1 HEKOHCEPBATUBHBIE CHIIBI. MOITHOCTS.

Kunernueckas sHeprusi MexaHnueckoi cucreMsl. [lorenianbsHast s3Heprus. 3akOH COXpaHEHVs SHEPTHU
B MEXaHHKE.

MowmenT nnepuuu. Teopema Illrelinepa.

MowmeHT cunbl. OCHOBHOE ypaBHEHHE JUHAMHMKY BpalIaTeIbHOTO IBUKEHUS TBEPOTO Tea.
Kunernueckas 3HepIvs BpaIArOIIErocst M KaTALIEerocst TBEpAOIo Tela.

MoMeHT umnyapca MaTepUaIbHOW TOYKH, MEXAaHWUYECKOW CHCTEMBI M Tea. 3aKOH COXPaHEHUs
MOMEHTa UMITyJbca. OCHOBHOE ypaBHEHUE TMHAMHUKHU BpalaTeIbHOrO ABM)KEHUS TBEPJOTO Te-
Ja B 0000IIEHHOM BUJE.

Hedopmarus B TBepiom Tene. 3akoH ['yka.

I'mapocrarika HeC)kMMaeMoi KUIKocTy. JlaBnenue cronba sxunkoctu. Cunma Apxumerna.
CrannoHapHOe TeUEHHUE UACATBHOM KMIKOCTH. YpaBHEHUE HEPAa3pbIBHOCTU. YpaBHEHHE bep-
HYJUIH.

Bskocts xunkoctu. Pesxxumvel Tedenust. Uncno PeliHonbaca.

Pasnea 2 «Konebauusa ¥ BOIHED)
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18.

19.
20.

Knaccudukanust konebanuii. YpaBHEeHHE TapMOHUYECKUX KoyieOaHuid. Mexanndeckue koseba-
HUs. DHeprus konebanuil. Jluddepenunansuoe ypaBHeHHE TAPMOHUYECKUX KOJIEOaAHUH.
MasTHHKH.

BonnoBoe nBmxenue. [Inockas rapMoHnueckas BoHa. /[inHa BOJIHBI, BOTHOBOE YHCIO, (a3o-
Basi CKOPOCTh. Y paBHEHUE BOJIHBL.

Pasznea 3 «MounekyisipHag GU3UKA U TEPMOAMHAMUKA)

21.

22.
23.
24.

25.
26.

OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKON TEOPUHU HICATIbHBIX T'a30B. TeMiepaTypHas
mkana Llenscus u KenpBuna. Cpeansis KUHETHYECKash SHEPTrHst MOJIeKyd. MoliekyspHo-
KMHETUYECKOE TOJIKOBaHUE a0CONIOTHON TEMIEPaTypPHI.

TepmoanHamuueckue napamerpsl. TepMOIMHAMUYECKOE PAaBHOBECHE M IpOLEcC. YpPaBHEHHE
COCTOSIHMS UACAIBHOrO rasa. M3omnponeccsl.

[lepBoe nauano tepmonuHamuku. Pabora raza. TermnooOMeH, KOIHMUECTBO TeIIOThl. BHyTpeH-
HsIsL DHEPTHUS HICATHHOTO Ta3a. Ynco creneHeil cBOOOIbI.

[IpumeHeHue nepBOro Havyajga TePMOJIMHAMUKHU K U30IpolieccaM. AnuabaTHbIN Ipolecc.
Temmoemkoctb. Ypasaenue Maiiepa. Koaddumment [lyaccona.

Tennossie quratenu. Teopema Kapno. Hukn KapHo u ero k.m.n.

Pasnea 4 «DaekTprudecTBO)

217.

28.

29.
30.

31.

32.

33.

34.
35.

36.
37.

OneKTpuYecKue 3apsabl. 3aKOH COXpaHeHus 3apsnoB. Bzaumonelictue 3apsinos. 3akoH Kyno-
Ha.

DIEKTPOCTaTUYECKOE II0JIE, €70 XaPAKTEPUCTUKUA. DKBUIIOTCHIUAIBHBIE TIOBEPXHOCTH U CHJIO-
BbI€ JIMHUH 3JIEKTPOCTATHUECKOro nojs. [IpuHiun cynepno3uuuy nosuei.

CBs13b HANPSKEHHOCTH U MOTEHIMaNIA. [ palueHT noTeHnuana.

I[IpOBOHUKH B NIEKTPOCTATHYECKOM TIoNie. PaBHOBeCHE 3apsAI0B B MPOBOAHKKE. EMKOCTH mpo-
BOJIHUKOB.

Emkoctb koHJIeHCaTOpoB. CoelMHEHNS KOHAEHCATOPOB. DHEPTusl 3apsHKEHHOT0 KOHIEHCATOopa.
Tuns! nuanekTpukos. [lonsgpuzanus QUIIEKTPUKOB U €€ BUABL. 110aSpU30BaHHOCTD JUAJIEKTPU-
KOB. /luanekTpudeckasl BOCHPUUMYUBOCTD M MIPOHUIIAEMOCTh. BEKTOp 31€KTpUUECKOro cMele-
HUSL.

[TocTOSIHHBIN AJIEKTPUUECKHUM TOK, YCIIOBHS €0 CYHIECTBOBAHMSI U OCHOBHBIE XapaKTEPUCTHUKH.
Croponnue cuiel. [lonstue 9/]C n HanpspKeHUs.

ConpoTuBieHue MPoBOJIOYHOrO MPOBOAHKUKA. COeTMHEHHS IPOBOIHUKOB.

3akoH Oma B MHTErpajibHOI (GopMe 111 OJHOPOAHOTO M HEOJHOPOJHOIO YYacTKOB IIETH, IS
IIOJIHOM LEIN.

3akoH [[xoyns — JleHna B uHTErpaabHol Gpopme. MOIIHOCTh TOKA.

[TomympoBoiHUKHK. 30HHAs Teopusi TBepaoro Tena. CoOCTBEeHHAsT W MPUMECHAsI MPOBOJAUMOCTD
MOJIyIIPOBOIHUKOB. Jnox.

Pa3pen 5 «Margetuzmy

38.

39.

40.
41.

42.
43.

44,
45.
46.
47.

MarauTtHoe 1oJe ¥ €ro XapakTepucTUKU. Makpo- 1 MUKpOTOKH. Bo3zaelicTBue MarHUTHOIO I10-
JIsl Ha paMKy ¢ TOKOM U Ha MPSIMOJIMHEWHBIN MPOBOJHUK C TOKOM.

CunoBble TMHUY MarHUTHOW MHAYKIMHU. CuiloBas KapTUHA MarHUTHOTO MOJISL TPSIMOJIMHENHOTO
MIPOBOJHMKA C TOKOM U KPyroBoro BUTKa. [IpMHIMI cyneprno3uuyu MarHUTHBIX Hojeil. 3akoH
buo — Casapa — Jlamutaca.

Bo3spaelicTtBue MarHuTHOTO NoJist Ha ABMKymics 3apan. Cuna JlopeHia.

HamaranunBanne MarHeTnkoB. HampskeHHOCTh MarHUTHOro mojis. MarHuTHas IHpoHHLAe-
MOCTb U MarHUTHasi BOCIIPUUMYHBOCTb.

JluamMarHeTuku, napaMarHeTUku U peppoMarHeTHKH.

OnextpoMarauTHas UHAYKIUA. DJIC UHIYKIIMN B TOJBUKHBIX U HEMOJBUKHBIX MTPOBOJIHUKAX.
Bpamenue pamku B MarHuTHOM 1tose. Toku Dyko.

CamouHaykuusi. UHIyKTUBHOCTHh MPOBOIHUKA.

Cucrema ypaBHeHH MakcBesula B HHTETpabHOM hopMme.

Koneb6arenbusiii koHTYp. [IpeoOpazoBanue 2HEPTrUU HA PA3IMYHBIX 3TAMMax KOJIcOAHMS.
OnexTpoMarauTHas BoiHa. [lIkana 31eKTpOMarHUTHBIX BOJIH.

Paznea 6 «Ontukay
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48. Ontuka. 3akoHBI TeOMETpUIECKOi onTukH. [loTHOE BHyTpeHHEe oTpakeHue. JIMH3HI.

49. Untepdepennus cBeTa. YCIOBUS BOSHHUKHOBeHHS MHTepdepeHrmn. [IpuHIuN monxydeHus uH-
TeppepellnOHHON KapTUHBI. Y CJIOBHSI MAKCUMYMOB 1 MUHUMYMOB.

50. UnTepdepenmus B Tonkoi mieHke. Konbua HeroToHa.

51. ludppakuus cera. [lpunmun I'roiireHca-®penens. 3ousl Openens. Judpakius Ha KPYyrjioMm
OTBEPCTHUH.

52. Iudpakuuonnas pemerka. [1aBHble MakcuMyMbl. [ 1aBHble MUHUMYMBI. Pa3peniaromas cro-
COOHOCTb.

53. IlonspusoBanHsklil cBeT. Buasl nonspuzanuu. CriocoObl Noay4YeHHs MOISPU30BAHHOTO CBETA.

54. IIpoxoxJaeHne eCTECTBEHHOIO CBETa uepe3 IMOoJIIpu3aTop M aHanuzarop. [IoBopoT miockoctu
noJisipuzanuu. 3akon bprocrepa.

55. KopnyckysipHO-BOJHOBOM jayanu3M cBeta. KBaHT cBeTa. DHeprus U umnyibe GotoHa. Baem-
Uil poTorddext. CBeToBOE NaBICHUE.

56. TerutoBoe w3nyuenue. 3akoH Kwupxroda. AOcomoTHO uyepHoe Teno. 3akoH Credana-
bonbumana. 3akon Buna.

Pa3nen 7 «KBanToBas dusuka»

57. Mopens aroma Pesepdopna-bopa. Dmmmpudeckie 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax.
Teopus bopa.

58. BonnoBsle cBoiicTBa Mukpouactuil. [yiimHa BosHbl e bpoiins u ee cBoiicTBa. BonHoBas GyHK-
uust. Ypasaenue lllpenunrepa.

Paznen 8 «Anepnas dusnkay

59. CoctaB aTOMHOTO sifipa. XapakTepUCTUKHU siApa. SnepHble cuiibl. JHEprus cBs3u siapa. [edekr
Macc. DHepreTudeckuid APPeKT SIepPHON PeaKInu.

60. PannoakTuBHOE U3JIy4€HUE U €T0 BUIBL. 3aKOH PaAHMOAKTUBHOIO pacmaja. SlnepHbie peakiuu.

6.2. Onucanune nmokasarteJsieil 1 KpUTepHeB KOHTPOJISl YCIIEBA€MOCTH,
ONMHMCAHME HIKAJ OLleHUBAHUS

Kputepun olieHKU peleHus 3aj1aud JiJisi KOHTPOJIS Ha MPAKTUYECKUX 3aHATH-
X, Ha KOHTPOJIbHOU padoTe, AJid SK3aMeHa.

e 5 0a/UI0B BBICTABISIETCA CTYJIEHTY, €CIIU B JIOTHYECKH BBICTPOCHHOM pellie-
HUU MPABWIBHO YKa3aHbl POPMYIIbl BCEX HEOOXOAUMBIX (PU3MUECKUX 3aKOHOB C TO-
SCHEHMSIMH, CJIeJIaHbl BCE HEOOXOAMMBIE MaTeMaTHYEeCKHe MpeoOpa3oBaHusl, pUCYH-
KU (TIpH HEOOXOJIMMOCTH ), TIOTYUYEH TIPABWIbHBINA OTBET;

¢ 4 DajJ1a BBICTABIIACTCS CTYJEHTY, €CJIM B OTBETE yKa3aHbl BCE HEOOXOAUMbIC
dbu3nUecKue 3aKOHbI C MOSICHEHUSIMU, TIPUBEACHBI PUCYHKH (IIPU HEOOXOIUMOCTH),
HO B MOSICHEHUSX K (PU3MUECKUM 3aKOHAM HJIM B PUCYHKE COJEPKATCs HETOYHOCTH,
WJIU JIOMYIIIEHa MaTeMaTUYeCKue OMIMOKa MPU PEIICHUH;

¢ 3 0aJu1a BBICTABISIETCS CTYJEHTY, €CJIM B OTBETE YKa3aHbl TOJIBKO HEO0XO-
TuMble (PM3MUECKUE 3aKOHBI WM PUCYHKH (MIPU HEOOXOAMMOCTH), UM B 3aKOHAX U
PUCYHKE JOIYIICHBI OIHUOKH;

e 2 DajuIa - pelIeHUE HE COACPKUT OCHOBHOW MOHSTUIHBIN anmnapaT Mo Teme
3a/1auu.

Jlnst momycka K dK3aMEHY CTYACHT 00S3aH PEIINTh UTOTOBYIO KOHTPOJIBHYIO
paboTy Ha OILIEHKY «3a4eT.

HToroBas oleHKa MO KOHTPOJLHON padoTe «3aueT» WIH «He3a4deT» OIpee-
JSIETCS TI0 cpeHeMy OajuTy 0 BCEM 3ajJladyaM BapHaHTa KOHTPOJIBHOW paOOTHI:

0 — 2,4 6a/171a — «HE3aYeT»;

2,5 — 5 0a/1J10B — «3a4eT».
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Kpurepuu olieHKH BOMPOCOB /JIs1 3aIUTHI JIA0OPATOPHO-NPAKTUYECKUX PadoT:

® «3a4eT» BBICTABJISETCA CTYyACHTY, €CJIM B OTBETE HA BONPOC MPABHIIBHO yKa-
3aHbl BCE HEOOXOUMBbIE (PM3HUECKUE 3aKOHBI U OMPEEICHUS C MOSICHEHUSIMU, Tpa-
BUJIBHO OIMCAHBI SBJICHUS UM B OTBETE COJIEPKATCA HE3HAUYUTEIbHBIC HETOUYHOCTH;

® «He3a4eT» - OTBET HE COJEPKUT OCHOBHOM MOHSATHUWHBIN anmapar Mo TeMe
BOIIpOCA

Jlns nomycKa K 3K3aMEHy CTYACHT 00s13aH 3alIMTUTh BCE BBIOJIHEHHBIE J1a00-
paTOPHO-TIPAKTUYECKUE PAOOTHI HAa OLIEHKY «3a4eT.

HTorosas oreHka o 3amure J1adopaTtopHOil paboThl «3a4eT» U «He3a4yeT»
CTaBATCA MPHU OTBETE C OLICHKOHN «3aveT» Ha 3 BOIPOCa JUIsl 3allUTHI JJA0OPATOPHOU
pabotel. Torosast orieHka 1o 3amnure JadopaTopHoil paboThl «3a4eT» COOTBETCTBY-
€T OTBETY Ha BOMPOCHI JIJISl 3aIUTHI TAOOPATOPHOM pabOTHI C OLICHKAMHU «3a4€T.

JI1st BBITIOJIHEHUS M 3alUTHI J1a00paTOPHO-TIPAKTUUECKUX PabOT CTYJIECHTHI
pa3OuBaroTCsl Ha Malble rpynmnbl o 4 - 6 denoBek. Kaxas rpynmna BBINIOJHSIET Ha
3aHSATUU WHIUBUAYAIbHYIO JlabopaTopHyto padoty. Ilpu 3ammre mabopaTopHO-
MPaKTUYECKON pabOThl MAJIOW TPYNIOA OTBETHI KAXKJIOTO CTYJEHTA OLIEHUBAIOTCS 11O
KPUTEPUSIM UHIUBUIYATBHO.

Kputepun o1ieHKH BOIPOCOB K IK3aMEHY:

e 5 0a/JIOB BBICTABISETCA CTYACHTY, €CJIU B JIOTUUYECKU BHICTPOCHHOM OTBETE
Ha BOIPOC MPaBUJILHO yKa3aHbl BCE HEOOXOAUMbIC (PU3MUECKUE 3aKOHBI U Onpeese-
HUS C MOSICHEHUSAMHM, IPABUIILHO OMMCAHBI SIBJIICHUS, IPEICTABIEH BBIBOJ OCHOBHBIX
(GbopMysT B COOTBETCTBHH C U3JI0KEHHBIM JICKITMIOHHBIM MaTEPHAIOM;

¢ 4 DajJ1a BBICTABIISICTCA CTYJCHTY, €CJIM B OTBETE YKa3aHbl BCE HEOOXOIUMBbIE
(dbu3nyecKkre 3aKOHbI U OMPEACIICHUS C MOSACHEHUSMH, ONTMCAHBI SIBJICHUSI, HO B TMOSIC-
HEHUSIX K (PU3MYECKHMM 3aKOHAM U OMNpPEJEICHUSIM COJACPKATCSI HETOYHOCTH U (WJIN)
SIBJICHHSI ONTUCAHBI C OIIMOKON U (MJIM) HE MPEJICTABIEH BBIBOJ OCHOBHBIX (JOPMYII B
COOTBETCTBHH C U3JI0KEHHBIM JICKIIUOHHBIM MaTEPUAIOM;

e 3 0aJu1a BBICTABIISIETCS CTYACHTY, €CJIM B OTBETE yKa3aHbl TOJbKO HEOOXO-
nuMble (DU3UYECKHEe 3aKOHBI, OmpeeieHus] 0e3 MOsICHEHUN (UM B TOSICHEHUSAX CO-
JepKaTcs OMMOKM) U (UJTK) TPY OMMCAHUU SIBJICHUS JOMYIICHBI OMMOKH (U OITH-
CaHUE OTCYTCTBYET);

e 2 pajl1a - OTBET HE COJICPKUT OCHOBHOM MOHSTUHHBIN anmapar 1o TeMe BO-
npoca.

JIst OLIEHKW 3HAaHWW, YMEHUM, HaBBIKOB UM (DOPMHUPOBAHUSI KOMIETEHIUU IO
JUACLUILIMHE PUMEHSETCS TPAAULMOHHASA CUCTEMA KOHTPOJISI U OLIEHKU yCIIEBAEMO-
CTU CTYIEHTOB. IIpy MCNOIIB30BaHMM TPAOULIMOHHONW CUCTEMBI KOHTPOJISI U OLICHKU
YCIIEBAEMOCTHU CTYJIECHTOB UCIIOIB3YIOTCS KPUTEPUU BBICTABICHUS OLEHOK II0 YEThI-
pex0aIbHON CUCTEME «OTIUYHO», «XOPOILO0Y», «yAOBIECTBOPUTEIBHO», «HEYAOBIIE-
TBOPUTEIIBLHOY.

Ha skx3ameHe CTyJeHT OTBEYaeT Ha JIBa TEOPETUUECKUX BOMPOCA, BKIFOUCHHBIX
B OWJeT, U pemaeT oAHY 3adady. buiier u 3amady CTYJEHT BbHIOMpAeT Cily4ailHO U3
KOMILJIEKTA TMPEIaraéMbIX €My COOTBETCTBYIOIIMX MaTepuanoB. MToroBas oreHka

21



I10 OK3aMCHY BBICTABJIACTCA 110 CpC,Z[HGﬁ apH(i)MeTquCKOﬁ OLCHKE OTBETOB Ha TCOPC-
THYCCKHE BOIIPOCHI U PCHICHUSA 3aa4u:

KpuTtepun onneHnBaHus pe3yJbTATOB 00y4eHHs U1l CIa4YM IK3aMeHa

Tabmuma 7

Ouenka

Kpurepuu onieHuBaHuA

OTiu4HO

cpenHssi apuMeTHIEeCKass OleHKa 10 OTBETY Ha TEOPETH-
YEeCKHE BOMPOCHI U pelieHre 3a1auu - ot 4,5 10 5 0anios;
KOMITCTCHIINH, 3aKPETUICHHBIC 33 TUCIUTUIMHOW, chopmu-
pPOBaHBI HA YPOBHE — BBHICOKUH;

Xopomio

cpenHss apudMeTHUecKas OICHKa MO OTBETY Ha TEOPETH-
YeCKHe BOIPOCHI U pellieHrue 3aj1adyu - oT 3,5 no 4,4 Oain-
JIOB, KOMIICTCHIIMH, 3aKpPEIUIEHHBIE 3a JAUCHUILUIMHOM,
chopMHUpPOBaHbBI HA YPOBHE — XOPOIINH (CpeaHU)

Y 10BIETBOPUTEIBLHO

cpeaHsisi apupMeTruecKas OleHKa M0 OTBETY Ha TEOPETH-
YEeCKHE BOIPOCHI U peIlIeHHe 3adauu - oT 2,5 no 3,4 Gan-
JIOB; KOMIICTCHIIMHU, 3aKpEIJIEHHbIE 3a JUCIUIUIMHOM,
c(hopMUpOBaHbl HA YPOBHE — IOCTATOYHBII

HeynoBneTBopurenpsHo

cpeaHsisi apupMeTruecKas OlCHKa MO OTBETY Ha TEOPETH-
YecKre BOMPOCHI U perieHue 3aaaquu - ot 0 qo 2,4 6ansios;
KOMITETCHIIUH, 3aKPEIUIEHHBIC 3a JTUCIUILTMHOMN, HE cop-
MHPOBAHBI

7. YueOHO-MeTOAMYECKOEe U MH(OPMAIIUOHHOE 0OeciedeHne JUCIUTTUHbI

7.1 OcHOBHas1 IUTEpaTypa

1. Tpopumona T.U. Kypc pusuku: yueOH. mocobue A CTyI. yUpExKACHUN BBICII.

obpazoBanus / T.. Tpodumona. — 23-e uzn., crep. — M.: M3narenbckuii eHTP
«Axagemus», 2017. — 560 c.

2. Tpodumona T.M. CoéopHuk 3anad 1o Kypcy ¢pusuku. Yuedbnoe noc. / T.W. Tpo-
dbumoBa. — 3-¢ u3a. — M.: OOO "Uzparenbckuii nom "Onwmke 21 Bek", 2003. —

384 c.

7.2 JlonoJiHUTE/IbHAA JIUTEPATYypa

1.CasenbeB, 1.B. Kypc ¢usuku: yuedHoe nocobue ais By3oB: B 3 Tomax / W.B.
CapenbeB. — 8-e uzn., crep. — Cankr-IletepOypr: Jlans, [6. r.]. — Tom 1:
Mexanuka. MonekynsipHas pusuka — 2021. — 356 ¢. — ISBN 978-5-8114-
6796-9. — Texkcrt: 3nekTpoHHbIH // JlaHb: AEKTPOHHO-OMOIMOTEUHAs CUCTEMA.
— URL.: https://e.lanbook.com/book/152453.

2.CasenneB, U.B. Kypc ¢usuku: yuednoe nocodue: B 3 tomax / M.B. CaBenbes.
— 6-¢ u3n., crep. — Cankr-IlerepOypr : Jlans, [6. 1.]. — Towm 2: DnekTpuue-
ctBO. Konebanust u Bomuel. BomnoBas onmruka — 2019. — 468 ¢. — ISBN
978-5-8114-4253-9. — Tekctr: o2neKTpoHHbI //  JlaHb: 31IE€KTPOHHO-
oubnuoteunas cucrema. — URL.: https://e.lanbook.com/book/117715.
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3.Xycaunos, lII.I". Kypc dbusuku: Teopus, 3a1a4u ¥ BONPOCHL: yueOHOe rocodue /
II.I. XycanHoB; POCCHMCKHM TOCYIapCTBEHHBIM arpapHbld YHUBEPCUTET -
MCXA umenu K.A. Tumupszea (MockBa). — DJIEKTPOH. TEKCTOBbIE JaH. —
MockBa: PITAY-MCXA um. K.A. TumupsizeBa, 2021 — 464 c. — Pexum no-
ctyna: http://elib.timacad.ru/dl/local/s20210609.pdf.

4 KonormH, H.A. ®usuka. Marepuaibl KOHTPOJILHONH paOOThI ISl CTYJCHTOB
arpapHbix HamnpasieHuil nmoarotosku. / H.A. Konomnun, U.B. JleBkun, B.JIL.
[Tpumen; Poccuiickuil rocynapcTBEeHHbIN arpapHblii yHuBepcuteT - MCXA
umenn K.A. TumupsizeBa (MockBa). — DJEKTPOH. TEKCTOBbIE JaH. —
Mocksa: PTAY-MCXA um. K.A. Tumupsszesa, 2021 — 154 c. — Pexum no-
cryna: http://elib.timacad.ru/dl/local/s20210715.pdf.

5.Xycannos, III.I". OCHOBBI MEXaHUKH M MOJICKYJIsIpHasi (pu3uka: yueOHOE MOCOo-
oue / HI.I'. XycaunoB; Poccuiickuil rocy1apCTBEHHBIN arpapHblil yHUBEPCUTET
- MCXA umenu K.A. TumupszeBa (MockBa). — DIEKTPOH. TEKCTOBBIC JaH.
— Mocksa: PTAY-MCXA um. K.A. Tumupsizesa, 2020 — 146 c. — Pexum
nocryna: http://elib.timacad.ru/dl/local/umo456.pdf.

6.Xycaunos, III.I". DnekTpoMarneTusm u BoJHBL: yueOHoe rmocobue / IIL.T. Xyca-
MHOB; Pocculickuii rocy1apcTBeHHBIN arpapHbiil yauepcureT - MCXA uMenn
K.A. TumupsizeBa (MockBa). — DJEKTpOH. TEKCTOBblE JaH. — MockBa:
PTAY-MCXA um. K.A. Tumupssesa, 2020 — 168 c. — Pexum nocrymna:
http://elib.timacad.ru/dl/local/umo457.pdf.

7.Konornun, H.A. ®usuka. Martepuansl Ay pemieHUs] KOHTPOJIbHOH paOOTHI.
Yacts 1: yuebHo-MeToanueckoe nocooue / H. A. Kononnun; Poccuiickuii roc-
yaapcTBeHHbI arpapHbiii yHuBepcuteT - MCXA mmenu K. A. Tumupssesa
(MockBa). — DnekTpoH. TekcToBble 1aH. — MockBa: PTAY-MCXA um. K.A.
Tumupssena, 2018 — 215 C. — Pexnm JOCTyma:
http://elib.timacad.ru/dl/local/umo315.pdf.

8.Konomnun, H.A. ®usuka. Matepuanbl aisg pemieHus KOHTPOJIbHOM padOTHI.
YacTts 2: yuebHo-Meroanueckoe nocobue / H.A. Konomnun; Poccuiickuii roc-
yaapcTBeHHbI arpapHbiii yHuBepcuter - MCXA umenu K. A. Tumupsszesa
(MockBa). — DnekTpoH. TekcToBbie 1aH. — MockBa: PTAY-MCXA um. K.A.
Tumupssesa, 2020 — 183 C. — Pexum JNOCTyIIa:
http://elib.timacad.ru/dl/local/umo449.pdf.

9.Konomnun, H. A. ®usuka. Marepuansl KOHTPOJIBHOW pabOThl ¢ HU(POBBIMU
KOMIETEHIIUSMU JIJIs1 HanpaBjeHu noarotToBku cdepsl IT arpapHbIX BY30B :
VYuebno-meroauueckoe nocooue / H. A. Konornun, K. A. IN'opiikoB. — MockBa
: Poccuniicknii rocynapcTBeHHbI arpapHbiii yHuBepcuteT - MCXA nm. KA.
Tumupsizena, 2022. — 168 C. — Pexum JIOCTyTIA:
http://elib.timacad.ru/dl/full/s08122022FizikaKonoplin.pdf.

10.Xycaunos, . I'. Jlekuuu no ¢usuke. Yacts III. Ontuka. AtomHas dusmka.
®dwuszurka TBepaoro tena. Puznka aTOMHOTO siApa U daeMeHTapHbix yactuly / 111
I'. XycannoB. — MockBa: Poccuiickuil roCy1apCTBEHHBIN arpapHbli YHUBEPCH-
ter - MCXA um. K.A. Tumupszesa, 2023. — 305 c. — Pexum pocrymna:
http://elib.timacad.ru/dl/full/s04072023fizika3.pdf.
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7.3 HopmaTuBHBIE IPABOBbIE AKThI

He mpenycmotpeno.

7.4 MeroauvecKkue yKa3aHHMs, PEKOMEHJAlMU H Jpyrue MaTepuajbl K
3aHATHAM

1.Mexanuka: metoandeckue ykazanus / B.JI. [Ipumen [u ap.]; Poccuiickuii rocy-
JNapcTBEHHBIM arpapHblii yHuUBepcUTeT - MCXA umenu K.A. Tumupsszesa
(MockBa). — DnektpoH. TekcToBble 1aH. — MockBa: PTAY-MCXA um. K.A.
Tumupssena, 2018 — 61 C. o Pexum JOCTyTa:
http://elib.timacad.ru/dl/local/umo214.pdf.

2. Konommun, H. A. TlorpemHoctu pusnueckux nsmepenuit / H. A. Konomnus, C.
A. MapunoBa, M. B. IllectakoB. — MockBa: Pocculickuii rocyapCTBEHHBIM
arpaphbiid yHuBepcuteT - MCXA uMm. K.A. Tumupssesa, 2022. — 35 c. — Pe-
xuM gocryna: http://elib.timacad.ru/dl/full/s08122022konoplin.pdf.

3.bammaueB B. A., beictpoB I'. C., JImutpues I'. B., EpmoB A. Il. Mexanuka
yacTh [: MeToauyeckue yka3aHHs MO BBIIOJHEHHIO JIaOOpaTOPHBIX padoT. —
M.: ®I'bOY BIIO MI'AY, 2013. —44c.

4.banutaueB B. A., beictpos I'. C., [Imutpues I'. B., Epmios A. I1., Typkun A. B.
Mexannka. MeTonudyeckue ykazaHUsl IO BBIIIOJIHEHHUIO JJAOOPATOPHBIX padoT.
Y. Il / Tlox obmeit pea. A. B. Typkuna. — M.: ®I'bOY BIIO MI'AY, 2013. —
48 c.

S.beictpoB I'. C., EpmioB A. I1., Xpammuna 3. B. DnextpuuectBo. Mertoanueckue
ykazaHust Kk JabopatopubiM paboram. Y. I. — M.. BHUUI'uM wumenu
A .H.KoctsakoBa, 2016. — 48 c.

6.beictpoB I'. C., Huxonaes C.H., Xpammuna 3. B. Dnekrpomarnetusm. Meto-
JTUYEeCKUEe yKa3zaHHs K JabopaTopHbiM padotam no ¢usuke. Y. II. — M.: BHU-
NI'uM umenu A.H.Koctsakoa, 2016. — 60 c.

7.bamumaueB B. A., beictpoB I'. C., Imutpues I'. B., EpmoB A. I1., Typkun A. B.,
UYennokoB b. U. Ontuka u atomHast pusuka. MeToauyeckue yka3aHusl 1O BbI-
NoJIHeHUIO J1abopatopHbIX padoT. Y. I / Tlox obmeit pen. A. B. Typkuna, I'. B.
Jmutpuesa. — M.: ®I'bOY BIIO MI'AY, 2013. - 50 c.

8. [lepeyeHnb pecypcoB HH()OPMALMOHHO-TEJIEKOMMYHMKAIIMOHHOM ceTH
«HTEpHET», HEOOXOAMMBIX /IJI1 OCBOCHUS M CIIUTIUHbI

He mpenycmotpeno

9. IlepeyeHb NPOrpaMMHOro odecredeHuss 1 HHPOPMANMOHHBIX CIIPABOYHBIX
CUCTEM

Tabmuma 9
Ilepeyenb NporpaMMHOro odecrneyeHust
HaunmenoBanu
Ne CHO eu HaumenoBanue Tun Tox
pazaeiia yueOHOH ABTOp
n/n NPOrpaMMbl | POrpaMMbl pa3padoTku
JUCIUININHEI
1 Microsoft Word Mi it 2007 u BBI-
Paznen 1 «®Dusmueckue oc- [Mpuknannas ICroso _—
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HOBBI MEXaHHUKN»

Pa3nen 6 «Ontukay

Pa3nea 4 «DnexkTpuuecTBo»

2 |HOBbBI MCXaHHUKH»

Pa3nen 6 «Ontukay

Pazgen 1 «Dusmueckme oc-

Pa3nea 4 «OnexkrpuuecTBo»

2007 u BBI-
e

Microsoft Excel | Pacuernas Microsoft

10. Onucanue MaTepralibHO-TEXHUYECKON 0a3bl, HEOOXOAMMOM JJIsi OCYIIECTBICHUS
00pa3oBaTeNLHOrO NpoIiecca M0 AUCHUILINHE

Tabmuma 10

Cgenenusi 00 00ece4eHHOCTH CIIEHUATH3UPOBAHHBIMYU Ay IUTOPUSAMH,

Ka0uHeTamm, JJabopaTopusiMmmu

HaunumeHnoBaHue crenm-
AJIbHBIX NIOMeIeHU 1
NoMeleHn| 1JIg caMo-
CTOSATEJbHOI PadoThI
(Ne yueOHOrO KOpmyca,
Ne aynuropun)

OCHAIIEHHOCTH CHEeNHAJLHBIX IIOMEIeHNIi 1 MOMeIeHHn i 15
CaMOCTOSITeIbHON padoThI

1

VYueOnast mabopaTopus,
ayoumopusl 0115 npogede-
HUS 2PYNNOBBIX U UHOUBU-
OVAbHBIX KOHCYIbMAaYUl,

meKywe2o0 KOHMpPOos U
APOMEdHCYMOUHOU amme-

cmayuu

(YueOnslit kopmyc Ne 28

ayn. 301a)

1.Cron 21 mir.

2.Ctynbs 39 wmir.

3.Jlocka menoBast 1 mmiT.

4 1Ikadwer 2 mrT.

5. TunoBo¥ KOMIIEKT 000py10BaHus laboparopuu «MoseKysipHast
¢u3uka u repmoanHamuka» 1 mwr. (uHB.Ne410124000603107)

6. TumoBoii KoMIIEKT 000pyHoBaHus JabopaTopun «PuzndIecKue oc-
HOBBI MexaHuku» 1 mt. (uHB. Ne410124000603116)

YyeOHast aynuTopus Ass
IIPOBE/ICHUS 3aHATHH ce-
MHUHAPCKOTO THUTIA, epyn-

NOBbIX U UHOUBUOYATIbHBIX

KOHCYTbmMayuil, mexyuje2o
KOHMPOJSL U NPOMEHC)-

MOYHOU ammecmayuu
(Yuebubiit kopryc Ne 28
ayn. 3016)

1.ITapTsl 23 mT.

2. Ctynpst 1.

3. Cron 1 .

4. Jlocka menoBast lir.
5.kadwer 1 mT.

VYyeOnas nabopaTtopus,
ayoumopust 0115 npogede-
HUSL 2PYNNOBLIX U UHOUBU-
OVANILHBIX KOHCYIbMAYUl,

meKywe20 KOHMpOos U
NPOMENCYMOUHOU amme-

cmayuu

(YueOnslit kopryc Ne 28

ayn. 302)

Cronel 20 wr.

Crynbs 29 mr.

Jlocka menoBas 1 miT.

[Mxadst 1 mT.

Tunooit koMIuIeKT 060pyAoBaHus Jaboparopun «BoiaHOBBIE
mpoueccel» 1 mr. (uHB.Ne 410124000603118)

6. TunoBoi KOMIUIEKT 000pyAOBaHus Ja0opaTopun «IIEKTPH-
gyecTBO U MarHeTu3my» 1 mr. (uHB.Ne 410124000603235)

agrown =

VYyeOHast ayuTOpus Uis
MIPOBEACHUS 3aHATHM JIEK-
LIUOHHOT'O THIA
(YVaeGnsrit kopmyc Ne 28

1.Cton 1 .

2ITapter 70 mT.

3. Crynps lmir.

4. Jlocka menoBas 1 mT.

25




ayn. 304)

5.Kadempa 1 mt.
6.9Kkpad 1 mwrT.
7.IIpoexTop 1 mrT.

VYuebHast mabopaTtopus,
ayoumopusi 05 nposede-
HUs1 2DYNNOBLIX U UHOUBU-
OVANILHBIX KOHCYTbMAyUl,

meKywe2o0 KOHMpPOos U
NPOMENCYMOUHOU amme-

cmayuu

(YaeOnsrit kopmyc Ne 28

ayn. 337)

1.ITapter 17 wrT.

2.Ctynbs 35 mir.

3.Jlocka memoBas 1 1miT.

4 kadwr 1 mr.

5. TunoBoii koMIIeKT 060pynoBanus Jadoparopun «KBanrosas ¢u-
suka» 1 mr. (naB.Ne 410124000603114)

6.YcTaHoBKa 7151 KCHIEp. U3y4. 3aKOHOB TeIL.U31. | mT. (MHB.Ne
410134000000313)

Yyebnas taboparopus,
ayoumopust 01151 npogede-
HUs1 2DYNNOBLIX U UHOUBU-
0YANbHBIX KOHCYIbMAayUl,

meKywe20 KOHmpOoJsi u
NPOMENCYMOUHOU amme-

cmayuu

(YueOnsrii kopryc Ne 28

ayn. 336)

1.ITapTer 20 mT.

2.Ctynbs 34 mr.

3.locka menoBas 1 mr.

4.1kadser 1 mT.

5. TunoBo¥i KOMIUIEKT 000pyoBaHus A5 Taboparopun «KBaHToBas
¢uzuka» 1 mr. (uaB. Ne 410124000603113)

VYuebnast mabopaTopus,
ayoumopusl 0115 npogede-
HUS 2PYNNOBBLIX U UHOUBU-
OVAbHBIX KOHCYIbMAayul,

meKywe2o0 KOHMpPOos U
APOMEdHCYMOUHOU amme-

cmayuu

(YueOnslit kopryc Ne 28

ayn. 335)

1.ITapter 16 mt.

2.Ctynps 34 mir.

3.Jlocka meoBast 1 mmiT.

4 Ikadwr 1 mr.

5.TumnoBo# KOMILIEKT 000py10BaHus lJabopaTtopun «BorHoOBBIE Tpo-
neccol» 1 mr. (uaB.Ne 410124000603117)

6.TunoBoi KOMIUIEKT 000pYAOBaHUS JabopaTopun «IEKTPUIECTBO
u MaraeTu3m» 1 mr. (uaB.Ne 410124000603236)

VYuebHast mabopaTopus,
ayoumopust 015 nposeoe-
HUS 2DYNNOGLIX U UHOUBU-
OYANIbHBIX KOHCYIbMAYUl,

meKywe20 KOHMpPOos U
NPOMEICYMOUHOU amme-

cmayuu

(Yuebubiit kopriyc Ne 28

ayn. 332)

1.Ctonst 9 mT.

2.Ctynbs 21 mir.

3. TunoBoii kKoMIUIeKT 000pyaoBaHus JTabopaTopun «Puszndyeckue oc-
HOBBI MexaHuku» 1 mT. (uHB. Ne410124000603115)

VYyeOHnas 1abopaTtopus,
ayoumopust 0115 npogede-
HUSL 2PYNNOBBLIX U UHOUBU-
OYANILHBIX KOHCYIbMAYUl,

meKywe20 KOHMpOos u
NPOMEdHCYMOUHOU amme-

cmayuu

(YueOnslit kopryc Ne 28

ayn. 333)

1.Cron 11 mr.

2.Ctynbs 21 mir.

3. TumoBoii KOMILIEKT 000pyHoBaHus JabopaTopun «PuzndecKkue oc-
HOBBI MexaHuku» 1 mt. (uHB. Ne410124000603115)

4. TunoBoi KOMIUIEKT 000py0BaHMs J1abopatopuu «MoseKysipHas
¢u3uka u repmoanHamuka» 1 mwt. (MHB.Ne 410124000603106)

VYueOHas ayutopust Uis
IIPOBE/ICHUS 3aHATHH ce-
MUHapCKOT0 TUMA, ayou-
mopust 0151 nNPOBeOdeHUs
2PYNNOBbIX U UHOUBUOY-

1.Cronpr 18 mr.

2.Cton uis mpenoaBatests 1 mr.
3.Ctynbst 55 mrt.

4.Jlocka MemmoBas 2 IIT.
5.Hkader 3 mrT.
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AbHBIX KOHCYTbMayutl,
meKywe2o0 KOHMpPOos U
NPOMENCYMOUHOU amme-
cmayuu
(YVaeGnsrit kopmyc Ne 28
ayn. 306a)

Yyebnas nmadoparopus, | 1.IlapTer 27 miT.
ayoumopus 0nsi nposede- | 2.Ctynbs 57 miT.
Hus epynnoewix u unousu- | 3.Jlocka menosast 1 mT.
oyanvHuix koucyromayut, | 4.110kadwer 3 mrT.
mekywe2o koumpoas u | 5. TunoBoit KOMIUIEKT 000pyA0BaHUS JTA0OPATOPHH «DIEKTPHUECTBO U

NPOMENHCYMOYHOU amme- MarHetusm» 1 mr. (uaB.Ne 410124000603236)
cmayuu 6. TumoBoii kKoMILIEKT 000pynoBaHus Jabopatopun «MoJeKysipHas
(YueOnsrii kopmyc Ne 28 ¢uzuka u repmoanHamuka» 1 mr. (uaB.Ne 410124000603106)
ayn. 3060) 7. TunoBoii KOMILIEKT 060pynoBanus nadoparopun  «Dusnueckue

ocHOBBI MexaHukn» 1 mt. (uuB. Ne 410124000603115)

VYuebnas aynutopust uis | 1.JlaBopatopusie ctomsr 15 mT.
npoBeneHus 3auaTuil ce- | 2.Cton ans mpenoaasarens 1 mr.
MUHapCcKoro tuna, ayou- | 3.Ctynbs 47 wir.

mopus 015 nposedenust | 4.Jlocka menopast 1 mrT.
epynnoguix u unousudy- | 5. lllkadsr 1 mr.

ANILHBIX KOHCYIbmayutl,
meKyujeco KOHmpoJis u
NPOMEINCYMOYHOU amme-
cmayuu
(Yuebubiit kopryc Ne 28
ayn. 307)

enTpanbHas Hay4dHas
ouobmnorexa numenu H.1.
Kenesnosa, ynTaILHBIC
3aJ16l OMOJINOTEKH

Oomexunrue. Komaara
IUTISL CAMOIIOAIOTOBKH

11. MeToanyeckue peKOMEHAALMH CTYI€HTAM 110 OCBOCHHUIO IUCHMILIMHBI

[Tocne xaxmoit nekuuu TpedyeTcs caMOoCTOSITeNbHAs MPOPabOTKa U3II0KEHHO-
ro marepuaia. [Ipu moaAroToBke K MPaKTHYECKOMY 3aHATHIO HEOOXOIUMO TTOBTOPUTH
TEOpEeTHUYECKHI MaTepuall 1o Teme. [lepes 1abopaTopHO-TIPaKTUYECKUM 3aHATHEM 10
BBITIOJIHEHUIO Pa0OThI HEOOXOIMMO MOATOTOBUTH KOHCIIEKT PaOOThI, BHUMATEIHHO
U3YYHUB COJICpKAHUE METOIMUECKHUX YKA3aHUM, U 3aTIOMHHUTH MOPSIOK BBITIOTHCHHUS.

Buabi u popmbl 0TPAOGOTKH NPONYIIEHHBIX 3aHATHH

CtyaeHT, MponmyCTUBIINNA JISKIHNIO, TODKEH 0TPab0TaTh TEOPETUISCKUN MaTe-
pHaJ 10 COOTBETCTBYIOIICH TEME CaMOCTOSITEIIHHO.

CtyaeHT, MpOMyCTUBIINNA NPAKTUYECKOE 3aHITHE, IOJDKEH MOIYIUTh Y TIPETo-
JaBaTess JOTOTHUTEIIBHBIE 33]]a4M 10 COOTBETCTBYIOIICH TeMe, PEIIUTh UX U CAATh
npenoaaBaTelo, WK 0TpadoTaTh (BBITOJHUTH) JIA0OPATOPHO-TIPAKTHIECKYIO pado-
Ty, paCCUUTaTh €€ U 3alIUTUTb.
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12. MeToanvecKkue peKOMEHAALMH MPENoIaBaTesiM 10 OPraHUu3alun 00ydyeHust
Mo IMCHHUILIHHE

Jliis GoJee yCenHoro 0CBOEHUs IUCUUIUINHBL «PU3HKay PEKOMEHIYETCs
CHa4aJla JaBaTh CTyACHTAM JICKIIMOHHBIN MaTEPHAJL, @ 3aT€M 3aKPEIUIATh €r0 BUAC
IIPaKTUYECKUX 3aHITHM.

N3y4yenue Kypca CKIabIBaeTCs U3 JIEKIUM, IPAKTUYECKUX 3aHATUN U caMo-
CTOSITEJIbHOM PaOOThI CTY/IEHTOB.

Ha nexnusix ocBemaroTcsi 0OCHOBOIOJIATAIOIIME BOIIPOCHI MpOrpaMmel. HacTte
pa3zesioB BEBIHOCUTCS HA CAMOCTOSITEIbHYIO TPOPabOTKY.

[IpakTrueckue 3aHATUS IPELYCMATPUBAIOT PA3BUTUE Y CTYI€HTOB HaBBIKOB
KOJIMYECTBEHHOTO aHaIM3a GU3NYECKUX MPOLIECCOB, COCTABIAIOMIUX CYTh MPOTpaM-
MbI. DOPMUPYIOTCS IPUEMBI PACCMOTPEHUS] KOHKPETHBIX BOIPOCOB € MO3UINH (PYH-
JTAMEHTaJIbHBIX 3aKOHOB HayKH. JlabopaTopHO-TIpakTH4YeCKrEe pabOThl HATISAHO Je-
MOHCTPUPYIOT (PU3UUYECKUE 3aKOHBI U SBJICHUS.

IIporpammy paspaGorasu: o #
Pl e o

Kounomuu H.A., k.d.-M.H., fo1enT 2 il il
//’;/(uo,'umu}//
Anepoesa T.A., k.¢.-M.H., cT. Ipenogasatens T —
—///
(noanuce)
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PELHEH3US
Ha pa6ouyio nporpammy gucuumianuel b1.0.14 «®u3zuka»
OIIOII BO no nanpasJienuto 09.03.02 « Mugpopmayuonnuvle cucmemsi u mexnoio2uuy Hanpap-
JIEHHOCTB « Komnviomephvle HAyKu U UHMENIeKMYalbHblll aHaiu3 0anusixy, « Cucmemuas anaiu-
muka» u «bonvuue oannvle u mawunHoe obyuenuey (KBaIN(PUKANU BHIMIYCKHUKA — DaKalaBp)

[Ipynkum Anekcanapom CepreeBuuem, JOLUEHTOM Kadenpsl Boicieil marematuku @I'BOY
BO «Poccuiickuii rocygapcTtBeHHbI arpapHbiii yHuBepcuteT — MCXA umenu K.A. TumupsizeBay,
KaHJIUJATOM IE€arornyecKux Hayk (Zlajee Mo TEKCTY PELIEH3EHT), IPOBEACHO PELICH3UPOBAaHUE pa-
6oueii mporpamMmbl quctumuiiHbl «@usnka» OITOIT BO no nanpasnenuto 09.03.02 «Hrpopmayu-
OHHble cucmembvl U MeXHOI02UuuU», HAIIPaBIEHHOCTb « Komnblomepuvie HayKu u uHmMeN1eKmyaibHbuli
ananuz oannvixy, «Cucmemnas anarumuxa» u «borvwue dannvie u mawunnoe obyuenuey (baxa-
naBpuart) pazpadorannoii B ®I'bOY BO «Poccuiickuii rocynapcTBeHHBIN arpapHblii YHUBEPCUTET —
MCXA umenn K.A. TumupsizeBa», Ha kadenpe dusuku (pazpadorunkn — Konorumu Hukonait
AJexkcanapoBHY, JOUEHT Kadeapsl GU3NKU, KaHIUAAT (PU3UKO-MaTeMaTHYECKUX HAyK U AJepoeBa
Tamuna AxmazoBHa, CT. mpenofaBaTenb kadeapbl U3MKH, KaHAUAAT (HU3HKO-MATeMaTHYECKUX
HayK).

PaccmoTpeB npeicTapieHHbIE Ha PELEH3UI0 MAaTePUAIIb, PELIEH3EHT MPUIIET K CIEAYIOIUM
BBIBOJIAM:

1. [IpenbsaBnennas pabouas mnporpamMma IucHUIUIMHBL «Dusnkay (ganee mo tekcty Ilpo-
rpamma) coomsemcmsyem tpedoBanusimM ®I'OC BO no nanpasnennto 09.03.02 «Hupopmayuon-
Hble cucmemsl u mexuono2uuy. IIporpaMmma codepoicum Bce OCHOBHBIE pa3lieiibl, coomeemcmayem
TpeOOBaHUSAM K HOPMAaTUBHO-METOINYECKUM JIOKYMEHTaM.

2. Ilpencrasnennas B [Iporpamme akmyanvnocms yqaeOHON TUCHUILIMHBL B paMKax peaju-
3auuu OIIOIT BO ne noonesxcum commnenuro — NACUUIUIMHA OTHOCHUTCA K 00s13aTENbHOM 4acTH
yuebHoro nukia — b1.0.

3. Ilpencrasnennsie B [Iporpamme wuenu RUCUUIUIMHBL coomeemcmeyiom TPeOOBAHUIM
®I'OC BO nanpasnenus 09.03.02 «Ungpopmayuonnsvie cucmemvl u mexHoA02UUY .

4. B cootBerctBuu ¢ IIporpammoii 3a qucuuminnoil «®usnka» 3akpenieHo 1 komnemen-
yua (2 unouxamopa). Jucuunnuna «dusnka» u npenacrapiennas [Iporpamma cnocobna peanruso-
8amb UX B OOBSIBICHHBIX TPEOOBAHUSIX.

5. Pesynomamur 00yuenus, npeactaBieHHble B [Iporpamme B Kareropusix 3HaTb, YMETb,
BIIAJIETh coomgemcmeyiom crennduke u coAep aHUIO TUCIUILUTUHBL U 0eMOHCIMPUPYION 803MOHC-
HOCMb TIOTyYEHUS 3asBJICHHBIX PE3y/IbTaTOB.

6. O6mas TpydOEMKOCTh AUCHHUILTUHBI «DH3UKa» COCTaBIsIeT 3 3a4ETHBIX €IUHUIIBI
(108 gaca).

7. Wudopmalius o B3aMMOCBS3H W3Y4aeMbIX AUCIMILIAH U BOTPOCAM HCKIIOYEHHS TyOiH-
pOBaHMs B COAEPKAaHUU AUCLHUIUINH coomeencmeyem AeUCTBUTENbHOCTU. JucuumimnHa « Du3uka»
B3anMocBs3aHa ¢ apyrumu guctummHamMu OIMOIT BO u YyeOHoro miaHa mo HampaBlIEHHUIO
09.03.02 «HUngopmayuonHvlie cucmemvl U mexHoOIO02UU» W BO3MOXXHOCTH JTYOJIMPOBAHUS B COIEP-
JKaHUHU OTCYTCTBYET.

8. IlpencraBnennas IlporpamMma mpearonaraeT MCIOJIb30BaHHE COBPEMEHHBIX 00pa3oBa-
TEIbHBIX TEXHOJOTHH, UCTIONB3YEMBIX MPHU peaTH3alliy Pa3InuHbIX BUAOB yueOHOU paboThl. Dop-
MbI 00pa30BaTENIbHBIX TEXHOJIOTHI coomeemcmayrom crieliupUKe TUCUUTIIHHBL.

9. Bwuapl, copepikaHue M TPyJOEMKOCTb CAMOCTOSITEIbHON PabOTHl CTYJEHTOB, MPEACTaB-
nennsle B Ilporpamme, coomsemcmeyrom TpeOOBaHMUSIM K MOATOTOBKE BBIMTYCKHHUKOB, COZIEpa-
mmmMest Bo @I'OC BO nanpasnenus 09.03.02 « Unghopmayuonnvie cucmemovl u mexHOLOSUUY .

10. IIpencraBnenHsie u onucannabie B [Iporpamme GopMbl mexyweli ONIEHKN 3HAHUN coom-
semcmsyom cnenn(rke AMCUUIUINHBI U TPEOOBAHUSAM K BBIITYCKHHUKAM.

dopMa MPOMEKYTOYHOTO KOHTPOJISI 3HAHUM CTYAEHTOB, NpeaycMorpeHHas [Iporpammoit,
OCYILIECTBIIsICTCS B (hOopMe 3K3aMEHa, UTO coomeemcmeayem CTaTyCcy NUCIHILIMHBI, KaK TUCIUIUIH-
HBI 00s13aTenbHOM YacTu yueobHoro nukia — b1.0 ®I'OC BO nanpasnenus 09.03.02 « Tnpopmayu-
OHHble CUCEMbL U MEXHOLOUU .
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11. ®opMBbI OIICHKH 3HAHWIA, TpeCTaBIeHHbIC B [Iporpamme, coomseemcmsyom crienuduke
JTUCITUTUIMHBI U TPEOOBAHUAM K BBIITYCKHUKAM.

12. YyeOHO-MeTOAMUYECKOE OOecneueHNe NUCIUILTMHBI MPEICTaBICHO: OCHOBHOW JIMTEpa-
Typoll — 2 uctoyHuka (0a30BbIii yueOHUK U COOPHUK 3aja4), AOMOJHUTEIbHOMN JuTeparypoit — 10
HauMeHOBaHMHN U coomeemcmeyem TpeboBanusm ®I'OC BO nampasnenus 09.03.02 «Hugopma-
YUOHHDBLE CUCTEMbL U MEXHOJIO2UUY.

13. MatepuabHO-TeXHUYECKOe OOecreueHre AUCIUIUIMHBI COOTBETCTBYET CrHElH(HKe
JUCIUTUINHBI «DPU3MKa» U 00eCreunBaeT UCIOIb30BaHNE COBPEMEHHBIX 00pa30BaTelbHBIX, B TOM
YHCIIC UHTEPAKTUBHBIX METOJIOB O0yUYCHHSI.

14. Metoaudeckue peKOMEHIAIUK CTYICHTaM ¥ METOJIMYECKHE PEKOMEHIAINH TPETo/1aBa-
TEJSIM TI0 OpraHu3anuu 0OydYeHUs IO AWCIHILINHE JA0T MPEICTABICHUE O CHeH(pUKe 00ydeHHS
1o aucuuIuimHe «Dusznkay.

OBLIUE BbBIBOAbI

Ha ocHoBaHMM MpOBEACHHOIO PELIEH3UPOBAHMS MOXKHO CJENIaTh 3aKJII0UEHHUE, YTO XapaKTep,
CTPYKTypa U cojiepkanue padoueid nmporpammsl aucuuiuinasl «Pusukay OIIOII BO no nanpasie-
nuto 09.03.02 «Hughopmayuonnvie cucmemsr u mexronocuuy, HaupaBIeHHOCTb «KomnviomepHoie
HAYKU U UHMENNeKMYaIbHblli aHanu3 oannvlxy, «Cucmemnas anarumuxa» u «bonvuwue oannvie u
MawunHoe obyuenuey (kBanupUKaIUs BHITYCKHHKA — GakanaBp), paspaboTanHas - KOHOMIMHBIM
Hukonmaem  AnekcanapoBudeM, JIOICHTOM  Kadeapsl  (U3HKH, KaHIUAATOM  (pHu3uKo-
MaTeMaTHUYeCKUX HayK U AnepoeBoil Tamuiiolt AXxmMaa0BHOM, CT. mpenoaBareneM Kadeaps! Gpusu-
KM, KaHAUIATOM (PU3MKO-MaTEeMaTHYEeCKUX HAYK,, cooTBeTcTBYeT TpeboBanusim ®I'OC BO, cospe-
MEHHBIM TPEeOOBaHMIM SKOHOMHKH, PhIHKA TPYyJa M MO3BOJIUT IpU €€ peanusaluu ycreurHo obdec-
neYnuTh GOPMHUPOBAHUE 3aIBICHHBIX KOMIIETECHITUI.

Penensent: [Ipynkwuit Anexcaunp CepreeBuu, JOLEHT kadeapsl Beiciueii matematuku ®IEOY BO

«Poccuiickuit rocyrapcTBeHHbIi arpapHblil ynuepcuter — MCXA umenn KA. Tumu-
P3€Ba», KaHAUAAT [€arOrHYeCKUX HayK

i - -
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NOANKCH)
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