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MHMNHOBPHAYKU POCCUN
\,} DenepanbHOE rocyJapCcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUpEKIECHHUE BBICIIETO 00pa3oBaHUsL

«UensOunckuit rocynapcrsenHslil yausepeurer» (PI'bOY BO «Henl'V»)

Pabouas nporpamma nucuuiuinabl "@usuka' Mo HampaBIeHUIo MOAroToBKY (cnenuanbroctu) 01.03.02 "Ilpuxnaanas
MaTeMaTHKa 1 HHpopMaTHka" HanpasieHHOCTH (podmmo) [IpukiagHas MaTeMaTHKa U HCKYCCTBEHHBIH MHTEIUIEKT cTp. 3
OI'BOY BO «Henl'V»

1. HEJIX OCBOEHUMA TUCHUTIINHBI

[enbro 0OCBOCHHS TUCUUILTHHBL «DU3uKa» SBIsIeTCS (POPMUPOBAHKE Y CTYACHTOB €CTECTBEHHOHAYYHOTO MHPOBO33PEHUS U
npuoOpeTeHne CTyICHTaMHU 3HaHUiT 00 OCHOBHBIX (DYHIAMEHTAJIBHBIX 3aKOHAX (H3HKH.

OCHOBHBIE 337]a9¥ JUCITUTIINHBI: N3YYCHUE CTYACHTaMH OCHOBHBIX MTOHATUI ¥ 3aKOHOB (bH3PIKI/I, 3HAKOMCTBO C OCHOBHBIMH MCTOJIaMHU
HCCIICA0BaHUs, UCIIOJIB3YEMbIMU B (1)I/I3I/IK€; HU3YyUCHUC HpHJ’IO)KeHPIfI (l)I/IBI/IIIeCKI/IX 3aKOHOB B HpO(I)eCCI/IOHaJ'ILHLIX 3ajjadax.

Pe3yJ'II)TaTI>I O6y‘{eHI/I$[ IO JUCHUILUIMHE HAIIPABJICHBI HA JOCTHXKCHUE NHAUKATOPOB!

OIIK-1.1. O6nanaer GpyHIaMEHTAILHBIMH 3HAHUSIMH, TIOJTYYCHHBIMU B 00JIACTH MaTeMaTHYECKHUX U (MJIM) €CTECTBEHHBIX HAYK

OIIK-1.2.[leMOHCTpUPYET YMEHUE pelIaTh 3aaauu, GopMyIUpyeMble B pAMKaX MaTEMaTU4ECKUX U (WIH) ECTECTBEHHBIX HAyK

OIIK-1.3. VimeeT HaBBIKK HCIIOJIB30BAHUS OCHOBHBIX IOHSATHH, TEOPEM, 3aKOHOB MaTEMAaTUKH U (MJIM) €CTECTBEHHBIX HaYK JUIS
penIeHus 3a1a4 TpohecCHOHATBHON eITeTbHOCTH

2. MECTO JUCHUIITMHBI B CTPYKTYPE OIIOII

Hukn (pazgen) OITOIT: |ELO.20

2.1 TpeGoBaHusl K NpeIBAPUTEIBLHOM NOAT0TOBKE 00y4aloLIerocs:

YpaBHEHHSI MaTEMaTHIECKON HU3UKH

JuddepennunanbHble ypaBHCHHS

MareMaTH4eCcKHii aHaau3

Anrebpa

I'eomerpus

2.2 JIncuMnIuHbI U MPAKTUKH, JJI51 KOTOPHIX 0CBOEHHUE TAaHHOUH TUCHHMIUIMHBI (MOAYJIs1) HE00X0AUMO KaK MpeallecTBYyolee:

BrimosiHeHre 1 3anuTa BEITyCKHOH KBaIu(UKAHOHHON paboThI

3. KOMIIETEHI[AY OBYYAIOIIETOCSl, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI TUCUIIINHBI
(MOJY.JIsT)

OIIK-1: Cnoco0eH npuMeHsITh QyHAAMeHTATbHbIE 3HAHHUS, OJyYeHHbIE B 00JIACTH MaTeMATHYeCKUX U (MJIH) eCTeCTBEHHBIX
HaYK, H MCI0JIb30BATh HX B MPO(ecCHOHATbHOI 1esITeJIbHOCTH

3HaTh:

Jnst moctmxenns naaukaropa OIIK-1.1: ocoOeHHOCTH OpraHU3aIiN eCTECTBEHHOHAYYHBIX MCCIIEJOBAHHIA; 6a30BbIC TEOPETHICCKIE
3HAHUA 110 (HU3HUKE; CMBICI OCHOBHBIX TEPMUHOB U MOHATHH (U3UKU; METOABI U CIIOCOOB! MOMY4YEHHs 1 OCBOSHHS MaTepHaa 1o
¢busnKe; 0 GU3HIECKHX MpoIeccax, MPOUCXOAAIINX B OKPYXKAIOIIEM MHUpPE H, B YACTHOCTH, O (PH3HUECKUX MPOIECCaX,
COMNPOBOKAAIOLIMX NPO(eCcCHOHANBHYIO NeATeNbHOCTh; OCHOBHBIE IpaBUiIa 0(OPMIIEHHS MAaTEPUAIOB U PE3yIbTaTOB 1a00PaTOPHBIX
HCCIIeIOBaHUH; IpaBriIa opopMIICHNS TaOIHII, CXeM, PUCYHKOB U YepTeKel B HAyIHBIX OTYETAaX; IPABHIJIA U CIIOCOOBI BEITHCIICHHUS
HOTPELTHOCTEH OMYYEHHBIX JaHHBIX; O Pa3MEPHOCTX (PU3MUECKUX BETMUMH

YMeTh:

Jns noctmkenus naankaropa OITK-1.2: apdexTrBHO OpraHu30BaTh padoTy MO0 H3yYESHUIO ONPEeIeHIH 1 3aKOHOB €CTECTBEHHBIX
HAYK; M0JIb30BaThCsl TCOPETUUCCKUMHE 3HAHUS U TPAKTUYECKUMU HAaBBIKAMHU, TIOJTyYCHHBIMH B PAMKaX M3Y4CHUS Kypca o01eit Gu3mnKwy;
MPOTHO3MPOBATH ITOCEACTBIS (HU3HIECKUX MPOIECCOB MPOUCXOSIINX B TPO(HECCHOHATIBHON IS TENILHOCTH; aHAJTHM3UPOBAThH
MOJTy4YCHHBIE SKCIIEPUMEHTAIBHBIC IaHHBIE, IPAMOTHO, MTOCIIEIOBATENHLHO U JIOTHYHO 0()OPMHUTB PE3yJIbTaThl paOdOThI

Baanern:

Jns noctmxenus nnankaropa OITK-1.3: HaBbIKaMH caMOCTOSATEIBHON PadoOTHI ¢ yueOHON U HayYHOH JIUTEpaTypoi; 6a30BBIMH
TEOPETHUECKIMH 3HAHUAMHY M HaBBIKAMHU JIAOOPATOPHBIX HCCIEIOBAHM B 00IACTH (DH3UKH; ITIOHATUHHBIM aIlliapaToM (GU3NKY;
HaBBIKOM I'PaMOTHOTO NIPECTAaBICHHUS PE3yIbTaTOB UCCIECIOBAaHNI U HAaBBIKOM O0(OPMIICHHS OTYETOB MO JIaAOOPaTOPHEIM paboTaMm

B pe3yabTaTe 0CBOGHMS AMCHUIIJIMHBI 00yYaOLIMiics 10/KEeH

© ®I'BOY BO «Henl'V»




MHWHOBPHAYKHN POCCHUA

\)} ®denepanpHOE rocyJapcTBEHHOE OI0KETHOE 00pa3oBaTeIbHOE
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Pabouas nporpamma nucuuiuinasl "dusnka Mo HanpaBiIeHHIo NOAroToBKH (crneruaibHoctd) 01.03.02 "[IpuxnanHas

MaTeMaTHKa 1 nHpopMaTHKa" HampaBlieHHOCTH (podmiro) [IpukinaaHas MaTeMaTHKA U HCKYCCTBCHHBIA HHTEIUICKT cTp. 4
®I'BOY BO «Henl Y»
3.1|3unaTth:
3.1.1|0co6EHHOCTH OpraHU3aIH SCTECTBCHHOHAYYHBIX HCCICIOBAaHUH; 0a30BbIe TEOPETHICCKHE 3HAHUS IO (PU3HKE; CMBICIT

OCHOBHBIX TEPMHHOB U MOHATHH (PU3UKH; METOBI U CIIOCOOBI MOTYYSHHUS U OCBOSHHS MaTepHana 1o Gusmke; o
(U3NUECKUX MpOLIECcCcax, MPOUCXOASIINX B OKPYKAIOIIEM MUPE U, B YaCTHOCTH, O (PU3MUECKHX IpoLeccax,
COIPOBOKAAIOIIUX MPOYECCHOHANBHYIO IeATeIbHOCTh; OCHOBHBIE IIpaBHiIa 0(OPMIICHHS MaTepHAIOB U PE3yJIbTaTOB
11a00paTOPHBIX UCCIIE0BAaHUHN; TpaBHiia 0pOopMIICHHS TalINI, CXeM, pUCYHKOB U YepTeKeil B HAYy4YHBIX OTUETaX;
IIpaBHJIa ¥ CHOCOOBI BBIYMCIICHNUS [TOTPEITHOCTEH TOTyIeHHBIX JaHHBIX; O Pa3MEPHOCTIX (PU3NIECKUX BEMUUH

3.2

YMeTh:

321

3¢ GEKTHUBHO OPraHU30BaTh pabOTY 110 U3YYEHHIO OTPE/IEICHUI U 3aKOHOB €CTECTBEHHBIX HAYK; MOJIb30BAThCS
TEOPETHYECKUMH 3HAHHS M NPAaKTHIECKIMHU HABBIKaMH, ITOJTYYECHHBIMH B paMKax U3y4eHHs Kypca oouiet Gpusukmy;
IIPOTHO3MPOBATH MOCIEICTBHUS (PU3NUECKUX MPOLIECCOB POUCXOAANINX B MPOPECCHOHAIBHON EATEILHOCTH;
aHAJIM3UPOBATh MOIYYEHHBIE YKCIIEPUMEHTAJIbHBIE TAHHBIS, TPAMOTHO, ITOCIIEI0BATENHHO U JJOTUIHO 0(OPMHUTD
pe3yabTaThl paboThI

3.3

Baagers:

33.1

HaBBIKAMH CaMOCTOSTEIILHON pabOTHI ¢ y4eOHOH M HAYYHOH JIUTEPaTypoil; 6a30BBIMU TEOPETHYECKHMHU 3HAHUSAMH U
HaBBIKaMH JJA00PaTOPHBIX HCCIIENOBAaHUH B 00JIaCTH HU3UKH; TIOHATHIHBIM annapaToM (GU3UKH; HABBIKOM IPaMOTHOTO
MIPEJICTaBJICHUS PEe3yIbTaTOB UCCIICIOBAHUIT N HABBIKOM O()OpMIIEHHS OTYETOB 110 JabopaTopHBIM paboTam

4. OBPBEM JJUCIIMIIJIMHBI (MOAY JI5I)

O6Lwas TpyaoemMKoCTb 6 3ET
Yacos o yueOHOMY Itany : 216 Buner konTponst B cemecTpax:
B TOM YHUCIIE :
aynutopHsbie 3aHatus : 106 9K3aMEHBI 8
camocTosTeNnbHast padoTa : 68,1 3a4eThl 7
4acoB Ha KOHTpoNb : 27
KOHTaKTHas pabora: 120,9
UKP: 14,9
5. CTPYKTYPA U COAEP’)KAHUE JUCIHUIIJIMHBI (MOAYJIS)
Kon HaumenoBanue pa3iesioB U TeM /BUA 3aHATHUSI/ Cemectp | YacoB Jlutepatypa
3aHATHS /[ Kvpc
Paznen 1. ®uznyeckne 0CHOBBI MEXaHUKH
11 TIpenmer ¢pusuku. Mexanuka u ee CTpykTypa. Mojenu B mexanuke. Crucrema 7 6 JIT.1JI1.2 JI1.3 JI1.4
orcuera. TpaekTopus, [UIMHA ITyTH, BEKTOp nepemerieHus. CKopocTb. JI1.5J12.1 J12.2 JI2.3
VYckopenne. Kunemarnka BpamarenpHOTro ABmKeHUs. [lepBoIif 3aKoH J12.4 J12.5 J12.6J13.1
Hrerotona. Cuna. Mexannueckue cucteMsl. Macca. Umnynsc. Bropoit 3akon JI3.2 J13.3 J13.4 JI3.5
Hetorona. [Ipuanmn He3zaBucuMocCTH AeWcTBuUs ciil. TpeTwii 3akoH HetoToHa. J13.6 J13.7 JI3.8 JI3.9
3aKOH COXpaHEHHs UMITyJIbca. 3aKOH JBIXKEHUS LieHTpa Macc. CHIIbL B JI3.10
Mexannke. Pabora, sHeprus, MmomrHocTs. KuHeTnyeckas u moTeHnya bHast D1 D02 53 54 D5 56

JHEprusi MEXaHU4YECKOH cucTeMbl. 3aKOH coxpaHeHus sHepruu. CoynapeHus.
IorenuuansHoe nosue cui. Ione cun Tarorenus. KocMuueckue CKOpOCTH.
MowmenT nnepiuu. Kuneruueckas sHeprus BpatieHus. MOMEHT CHIIBL.
OCHOBHOE ypaBHEHHE JUHAMHKH BPAIATEIbHOTO ABMXKEHUS TBEPJOrO Tela.
MowmeHT HUMITyJIbCa U 3aKOH €T0 COXpaHCHUS. ConocTaBJICeHHE OCHOBHBIX
BEJIMUUH U COOTHOIIEHHUI JUIS IOCTYNATENbHOIO U BPAIATEIbHOTO JBHKEHUS
tena. [IpeobpazoBanust [Nanunes. [Toctynarel DitHmreliHa. [IpeoOpazoBanus
Jloperna. OCHOBHBIC COOTHOLICHHUS PENATUBHCTCKOM AuHaMuKH. /JIex/

© ®I'bOY BO «Henl 'V
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Pabouas nporpamma nucuuiuinasl "dusnka Mo HanpaBiIeHHIo NOAroToBKH (crneruaibHoctd) 01.03.02 "[IpuxnanHas

MaTeMaTHKa 1 HHpopMaTHKa" HarpaBieHHOCTH (mpo¢uto) [IpukiagHas MaTeMaTHKa U HCKYCCTBEHHBIH HHTEIUIEKT cTp. 5

®I'BOY BO «Henl Y»

1.2

Pemrenue 3a7a4 o KuHEMaTHKe. PerieHne 3a1a4 Mo KHHEMaTHKE U THHAMUKE
MaTepHanabHo# Touku /TIp/

JI1.1J11.2 J11.3 J11.4

JI1.5J12.1 J12.2 J12.3

J12.4 J12.5 J12.6J13.1

JI3.2J13.3J13.4 JI3.5

JI3.6 J13.7 JI3.8 JI3.9
JI3.10

01392 33 54 35 26

13

Pemrenue 3a/1a4 Ha BHIYUCIICHUE pabOTHI, MOIITHOCTH U dHEepruu. Pemenune 3ana4y
o MexaHuke TBepaoro tena /TIp/

JI1.1J11.2 J11.3 J11.4

JI1.5J12.1 J12.2 J12.3

J12.4 J12.5 J12.6J13.1

J13.2J13.3 J13.4 JI3.5

JI3.6 JI3.7 JI3.8 JI3.9
JI3.10

01392 33 54 35 26

1.4

Kunemaruka. /Ilunamuka MatepuaibHoil Touku. Pabora u sHeprus. MexaHunka
TBEPAOTO Tea. DIEMEHTHI CIIeIHAIBHOW TEOPHH OTHOCUTEIbHOCTH. /Cp/

12

JI1.1J11.2 J11.3 J11.4

JI1.5J12.1 J12.2 J12.3

J12.4 J12.5 J12.6J13.1

JI3.2J13.3J13.4 JI3.5

JI3.6 JI3.7 JI3.8 JI3.9
JI3.10

01302 33 54 35 26

Paznen 2. MoaekysipHasi pu3nka 1 TEepMOANHAMHUKA

2.1

CratucTuyeckuil u TEPMOJUHAMHYECKUN METObI UCCIIEA0BAHUSI.
Tepmoaunamuueckas cucrema. Temrepatypa. Mojenb uaeanbHOro rasa,
OCHOBHBIE 3aKOHBI HJICATBHOTO I'a3a. YpaBHEHHE COCTOSHUS HJIEaIbHOIO rasa.
OcnoBHoe ypaBHeHne MKT uneansHoro raza. CpenHss KBaipaTudHas
CKOPOCTb MOJIEKYJI HJI€aIbHOTO ra3a. 3akoH MakcBesuia 0 pacipeieIeHun
MOJIEKYJT WI€AIbHOTO T'a3a Mo CKOpocTsIM. CKOpOCTH XapaKTepH3yIOIine
COCTOSIHUE UiealIbHOTO Ta3a. bapoMerpudeckas ¢popmyna. Pacnpenenenue
Bonprmana. Cpennsst nHa cBOOOIHOTO pobera MoeKkyI1. SIBieHne
nepenoca. TemnonposonHocTs. uddysus. Buyrpennee Tpenue (BSI3KOCTb).
BHyTpeHHss 3HEeprus TepMOIMHAMUYECKON cucTeMbl. UUCHo crenenen
cBoOobl. 3akoH bonbliMaHa 0 paBHOMEPHOM PACIpeaeIeHUH YHEPTUH MO
cTeneHsM cBoOobL. [lepBoe Havano TepMoanHaMukd. PaboTa ra3a npu ero
pacmupenuu. TemnoeMkocTs. MonsipHas TENI0EMKOCTb IPU TOCTOSHHOM
o0beme. MonsipHast TeIIOEMKOCTh IIPH MOCTOSIHHOM JaBJICHUHU. Y paBHEHHE
Maiiepa. M3onpoueccsl. Annabatnueckuit mporecc. Pabora raza B
aapnabaruueckoM npouecce. Ilonmurponudeckue npoueccsl. Kpyrosoit mpouecc
(uwmka). KITJ] kpyroBoro npouecca. OOpaTHMBbIi ¥ HEOOPATHUMBII MPOIIECCHI.
Outponus. U3menenue suTponu. CTaTUCTHYECKOE TOJIKOBAaHHE SHTPOIHU.
IIpoueccel Bo3pacTanus sHTponuu. Bropoe Havano TepmoauHaMuku. TpeTbe
HayaJo TePMOJMHAMUKH. TeroBble IBUraTeI U XOJIOAUIbHbIE MAIINHBI.
Teopema Kapno. Hukn Kapno. Ypasueue Ban-nep-Baannca. MzoTepmbt
peabHBIX ra3oB. BHyTpeHHss sHeprus peaybHoro rasa. Kuakoctu u ux
onucanue. [ToepxHocTHOe HaTspkeHne. CmauuBanue. Kpucramnmueckue u
amop¢Hble TBepable Tena. TUIbI KPUCTAIIOB. TeII0eMKOCTb TBEPIBIX TEll.
M3meHnenue arperatHbix coctosgHui. @a3oBbie nepexosl. JJuarpamma
cocrosHus. YpasHenue Knanelipona-Knaysuyca. Ananus auarpamMmsl
coctostaus. /JIex/

JI1.1J11.2 J11.3 J11.4

JI1.5J12.1 J12.2 J12.3

J12.4 J12.5 J12.6J13.1

JI3.2J13.3J13.4 JI3.5

JI3.6 J13.7 JI3.8 JI3.9
JI3.10

D132 33 34 35 26

© ®I'bOY BO «Henl 'V
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2.2

Pemenue 3aja4 1o MOHCKyﬂprHO-KHHeTH‘IeCKOﬁ TEOPHU NI€AJIbHBIX I'a30B /Hp/

JI1.1J11.2 J11.3 J11.4
JI1.5J12.1 J12.2 J12.3
J12.4 J12.5 J12.6J13.1
JI3.2J13.3J13.4 JI3.5
JI3.6 J13.7 JI3.8 JI3.9
JI3.10
0102333543556

2.3

Pemenue 3agaq no repmoaunamuxe /I1p/

JI1.1J11.2 J11.3 J11.4

JI1.5J12.1 J12.2 J12.3

J12.4 J12.5 J12.6J13.1

JI3.2J13.3J13.4 JI3.5

JI3.6 JI3.7 JI3.8 JI3.9
JI3.10

01392 33 54 35 26

24

MornekysIpHO-KHHETHUECKast TEOPHS HICATbHBIX ra30B. TepMOINHAMHUKA.
PeanbHble Ta3bl, KUIKOCTH U TBepabIe Tena. /Cp/

10

JI1.1J11.2 J11.3 J11.4

JI1.5J12.1 J12.2 J12.3

J12.4 J12.5 J12.6J13.1

JI3.2J13.3J13.4 JI3.5

JI3.6 JI3.7 JI3.8 JI3.9
JI3.10

01302 33 54 35 26

Paznen 3. DjekTpuyecTBO U MarHeTH3M

3.1

Onexrpuueckuit 3apsia. 3akoH Kynona. HanpsbkeHHOCTB 351€KTpOCTaTHIECKOTO
nosst. ITorox Bexropa E. IlpuHumn cynepro3suuny 31eKTpoCTaTHYECKUX ToJIei.
Teopema I'aycca. lupkynsuus Bekropa HanpspkeHHOCTH. [loTeHnmanbHas
sHeprus 3apsana. Ilorernuman anexrpocraTuyeckoro nois. PazHocts
IIOTCHIIMAJIOB. CB?{S]) MCXKAY HAIPSHKCHHOCTHIO U MOTCHIIUAJIOM.
DKBUIOTEHINABHEIE TTOBEPXHOCTH. [IpuMephl pacuera HanboIee BaKHBIX
CUMMETPUYHBIX 3JICKTPOCTATUYECKUX MOJIeH B BAKyyMe. DJIEKTPOCTATHUECKOE
nose B AuaneKkTpudeckoit cpeze. IonspusoBanHocTs. JudnexTpuieckas
MPOHHULIAEMOCTD CPeAbl DJICKTPUUECKOE CMELICHUE. Y CIIOBUS Ha IPaHULIE
paszena AByX AMeKTpudeckux cpel. CerneroanekTpuku. IIpoBoaHuku B
3NEKTPOCTAaTHUYECKOM ToJe. DnekTpoeMkocTh. Konnencaropsl. Coeaunenus
KOHJICHCATOPOB. DHEPTHUs CUCTEMbI HETIOABHKHbBIX TOUEUHBIX 3apPSAI0B.
OHeprus 3apsHKEHHOTO YEJUHEHHOTO IPOBOJAHUKA. DHEPTHsl 3apsHKEHHOTO
KOHJIeHcaTopa. DHeprus 3JeKTpocTaTudeckoro nois. [loctostHHbII
3NEKTPUUECKUH TOK, CHJIa U INIOTHOCTh TOKAa. CTOPOHHHE CHIIBIL.
DNEKTPOABIKYIAS CHIIa U HampspKeHue. 3akoH Oma. DIeKTpruaeckoe
comnpoTuBiieHre. CONPOTUBIICHUE COCMHEHUS TPOBOTHUKOB: TeMriepaTypHas
3aBHCUMOCTbH CONPOTHBIICHUA. PaboTa 1 MOITHOCTH TOKa. 3aKOH
Jxoyns—Jlenna. 3akon OMa A HEOJHOPOIHOTO ydacTka enu. [Ipasuna
Kupxroda st pa3BeTBiieHHBIX Henei. /JIex/

JI1.1J11.2 J11.3 J11.4

JI1.5J12.1 J12.2 J12.3

J12.4 J12.5 J12.6J13.1

JI3.2J13.3J13.4 JI3.5

JI3.6 J13.7 JI3.8 JI3.9
JI3.10

D132 33 34 35 26
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3.2 OCHOBHBIE 0OCOOCHHOCTH MarHUTHOTO noJist. Pamka ¢ Toxkom. Hampasienue 2 JI1.1J11.2 J11.3 J11.4
MarHuTHOTO 1oJisA. BekTop MarauTHOM MHAYKIUA. MaKpo TOKH U MHEKPOTOKH. JI1.5J12.1 JI2.2 J12.3
CBs13b MEXJY BEKTOPaMHU, XapaKTepU3yOUMH MarHuTHoe nosne. [Togobue J12.4J12.5 J12.6J13.1
BEKTOPHBIX XapaKTEPUCTUK IEKTPOCTATUIECKOTO U MATHUTHOTO TOJIeH. 3aK0H JI3.2 J13.3 JI3.4 JI3.5
buo—Casapa—Jlannaca. MarHuTHoe 1ojie npsiMoro Toka. MarHuTHoOE 1oJie B JI3.6 J13.7 JI3.8 JI3.9
LIEHTPE KPYroBOro ToKa (cosleHouaa). 3akoH Amiepa. BzaumoneiicTeue JI3.10
MapajuIeIbHBIX TOKOB. MarauTHas mocTOsIHHASL. EAMHUIIBI MAarHUTHOM 213233543556
WHYKIIMY HANIPSDKEHHOCTH MarHUTHOTO 110Jisl. MarHuTHOE 11ojie cBOOOTHO
nBrxkymierocs 3apsaa. Cuna Jlopenna. J[Bmxenne 3apsKeHHBIX YacTHIL B
MmarHuTHOM 1noie. Dddext Xomna. Teopema o mupkynsauu sekropa B.  ITotok
BEKTOpa MarHUTHOW MHAYKIHU. Teopema ["aycca qyist MarHUTHOTO TIOJIS B
BakyyMme. Cucrema ypaBHeHHH MakcBeia Jyist 3JIeKTPOMarHUTHOTO TIOJIS.
Buxpesoe anekrpudaeckoe noze. Tok cmemenns. [lomHas cucrema ypaBHeHHN
Maxkcgeina. Onbitel @apanes. 3akon @apanest. 3/1C unayKuuu B
HETIO/IBWKHBIX NPOBOIHUKAX. Bpalienne paMku B MarHuTHOM nosie. Buxpessie
TokH (Toku Dyko). MHnykTHBHOCTH KOHTYpa. CamouHnykuus. B3anmuas
uHAyKus. TpancdopmaTopbl. DHEPrHs MarHUTHOTO MOJIs. MarHUTHEIE
MOMEHTBHI 3JIEKTPOHOB M aTOMOB. J{ua- u mapamarneTukyu. HaMarHuueHHOCTb.
MaruauTHOe TIoJie B BemecTBe. DeppoMarHeTuky U uX cBoicTra. /JIex/
3.3 Pemenue 3agau o snexkrpocraruke /I1p/ 6 JIL.1J11.2 J11.3 J11.4
JI1.5J12.1 J12.2 J12.3
JI2.4 J12.5 J12.6J13.1
JI3.2J13.3 J13.4 JI3.5
JI3.6 JI3.7 JI3.8 JI3.9
JI3.10
0122 33 54 25 D6
3.4 Pemenne 3a1a4 mo BEIYUCIEHUIO XapaKTEPUCTHUK MOCTOSHHOTO 6 JIL.1JI1.2 J11.3 J11.4
anekTpuieckoro Toka /TIp/ JI1.5J12.1 J12.2 J12.3
JI2.4 J12.5 J12.6J13.1
JI3.2J13.3 JI3.4 JI3.5
JI3.6 JI3.7 JI3.8 JI3.9
JI13.10
010223334035
3.5 Pemenne 3a1a4 Ha BEIUMCIIEHNE XapaKTEPUCTUK MAarHUTHOTO TIOJIS U 4 JIL.1JI1.2 J11.3 J11.4
MAarHuTHBIX siBneHui /IIp/ JI1.5J12.1 J12.2 J12.3
JI2.4 J12.5 J12.6J13.1
JI3.2J13.3 JI3.4 JI3.5
JI3.6 JI3.7 JI3.8 JI3.9
JI3.10
D132 33 34 35 26
3.6 JlaGopaTopHBIil MPAKTUKYM IO SJICKTPUYECTBY U MarueTusmy /J1a6/ 16 [JI1.1J11.2 JI1.3 J11.4
JI1.5J12.1 J12.2 J12.3
JI2.4 J12.5 J12.6J13.1
JI3.2 J13.3 JI3.4 JI3.5
JI3.6 JI3.7 JI3.8 JI3.9
JI3.10
D132 33 34 35 26
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3.7 OnekTpocTaTuka. DiIeKTpoanHamuka. Marnerusm /Cp/ 13,3 |JI1.1J11.2J11.3 J11.4
JI1.5J12.1 J12.2 J12.3
J12.4 J12.5 J12.6J13.1
JI3.2 J13.3 JI3.4 JI3.5
JI3.6 JI3.7 JI3.8 JI3.9
JI3.10
31 32 33 24 35 56
Paznen 4. Konedanusi u Bosinbl. BosTHOBasi M KBaHTOBasi ONTHKA

4.1 Kone6anus. OOmuii I0AX0A K U3y4EHUIO KoJleOaHUH pa3nuyHol du3ndeckoi 2 J1.1J11.2 J11.3 J11.4
npupoabl. ['apMoHHYecKHe KoJIeOaHHs U UX XapaKTEPUCTUKH. JI1.5J12.1 J12.2 J12.3
JuddepennyanbHoe ypaBHeHHE FrapMOHUYECKHX KoJleOaHUI. J12.4 J12.5 J12.6J13.1
DKCIOHEHIMATbHAs POpMa 3aIMCH TAPMOHHUYCCKUX KOJICOAHHIA. JI3.2 J13.3 J13.4 JI3.5
MexaHuueckye rapMOHUYecKHe KoaeOaHus. DHeprus MaTepuanbHON TOUKH, JI3.6 J13.7 JI3.8 JI3.9
COBepIIAOIIEei rapMOHHUECKUE KosteOaHus. ['apMOHHYECKHIA OCIHILIATOP. JI3.10
IIpyxuHHbI MasTHUK. MaTtemaTtuueckuil MasTHUK. PU3HUECKU MasTHUK. 013233 24 25 56
DNeKTpHUYeCKuid KoyiebaTenbHbIi KOHTYp. CTamuu KoyebaHuit B
U/leaIM3uPOBAHHOM KoJie0aTenbHOM KOHTYpe. CBOOOJHbIE TApPMOHUYECKUE
KoJieOaHus B KoJjiebaTeIbHOM KOHTYpe. ClloKeHHe TapMOHUYECKUX KOJICOaHHI.

Buenus. 3aryxatomue konebanus. AuddepeHnuanbHoe ypaBHEHHE CBOOOIHBIX
3aTyXaloUUX KojJeOaHul JINHEHHOM cHcTeMbl. JIeKpEMEHT 3aTyXaHHs.
Jlo6poTHOCTH Kose0aTesIbHOM cucTeMsbl. [IpuMeps! CBOOOAHBIX 3aTyXarOLUIUX
KoJyieOanuit. BeiHyxaeHHbIe KoneOanus. PezoHanc. [lepeMeHHBIH TOK.
JelicTByloIee 3HaueHHe IePeMEHHOro Toka. MOIHOCTh, BeIIEIAeMas B LEU
MepeMeHHoro Toka. BomHoBO# nporiecc. Yrpyrue BomHBL. Yrpyras
rapMoHuueckas BosiHa. berymue Bonusl. da3oBas ckopocTs. BomHoBoe
ypaBHenue. [Ipuniun cynepno3unuu. ['pynmnosas ckopocts. MHTepdepentus
BOJH. CTosiuMe BOJIHBL. DJIEKTpOMarHuTHbIe BOJIHBL. [lonepeuHocTs
JNIEKTPOMATHUTHBIX BOJH. DHEPTHs 3JI€KTPOMAarHUTHBIX BOJH. /JIek/

4.2 Nurepdepennus csera. Audpakuus ceeta. Jucnepcus ceera. [lomspusarus 4 JI1.1 J11.2 J11.3 JI1.4
cgeta. TeroBoe u3nydyenue. 3akon Kupxroga. 3akon Credana-bonbimana, JIL.5J12.1 J12.2 J12.3
3akoH Buna. Cnextp TemnoBoro nznydenus, popmyna Ilnanka. dotorddexr, J12.4 J12.5 J12.6J13.1
3akoHbI poToradpderra. Dotonsl, hopmyna DitaireliHa i horodrddexTa. JI3.2 JI13.3 J13.4 JI3.5
Nmnynse ¢doToHOB 1 AaBieHue cBera. Dddext Komnrona. /Jlex/ JI3.6 J13.7 JI3.8 JI3.9

JI3.10
91 32 33 24 25 56
4.3 Pemenne 3ana4 Ha koneGanus U BonHb! /IIp/ 4 JI1.1 J11.2 J11.3 JI1.4
JI1.5J12.1 J12.2 J12.3
J12.4 J12.5 J12.6J13.1
JI3.2 JI3.3 J13.4 JI3.5
JI3.6 J13.7 JI3.8 JI3.9
JI3.10
31 32 33 24 25 56
4.4 Pemenne 3aa4 o BOMHOBOW M KBaHTOBOM omnTuke /IIp/ 8 JI1.1J11.2 J11.3 JI1.4
JI1.5J12.1 J12.2 J12.3
J12.4 J12.5 J12.6J13.1
JI3.2 JI3.3 JI3.4 JI3.5
JI3.6 J13.7 JI3.8 J13.9
JI3.10
31 32 33 24 25 56

© ®I'BOY BO «Henl'V»




Y

MHHOBPHAYKH POCCHUU

YUpEKAECHHE BBICIIEr0 00pa30BaHUs

DenepanbHOE rocyJapCcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe

«UensOunckuit rocynapcrsenHsiil yausepeurer» (PI'bOY BO «Henl'Y»)

Pabouas nporpamma nucuuiuinasl "dusnka Mo HanpaBiIeHHIo NOAroToBKH (crneruaibHoctd) 01.03.02 "[IpuxnanHas

MaTeMaTHKa 1 HHpopMaTuka" HanpasieHHOCTH (podumo) IIpukiaaHas MaTeMaTHKa M HCKYCCTBEHHBII MHTEIUICKT cTp. 9
OI'BOY BO «Henl'V»
45 JlaGopaTopHblil IpakTHKyM 10 oTiTHKE /JIab/ 10 (JI1.1JI1.2 J11.5 JI1.3
J11.4J12.3 J12.1 J12.2
J12.4 J12.5 J12.6J13.8
JI3.1J13.3J13.2J13.4
JI3.5J13.7 JI3.6 JI3.9
JI3.10
01392 33 54 35 26
4.6 Kone6anus u Bonubl. BonHoBas u kBantoBas onrtuka /Cp/ 16,8 |JI1.1 J11.2J11.3J11.4
JI1.5J12.1 J12.2 J12.3
J12.4 J12.5 J12.6J13.1
JI3.2J13.3J13.4 JI3.5
JI3.6 JI3.7 JI3.8 JI3.9
JI3.10
01392 33 54 35 26
Paznen 5. Ctpoenune atoMa 1 aTOMHOIO siApa
5.1 Crpoenne atoma. Mozenu aroma Tomcona u Pesepdopaa. JIuneituatelit ciektp 4 JI1.1J11.2 J11.3 J11.4
aroma Bogopopa. [locrymater bopa. Omeirer @panka u ['epra. Ciektp atoma JIT.5J12.1 JI2.2 J12.3
BoJiopoaa 1o bopy. KopnyckyisipHO-BOJIHOBOH JTyaJlu3M CBOHCTB BELIECTBA. J12.4 J12.5 J12.6J13.1
HekoTopsie cBoiictBa BoH ae-bpoitss. CooTHomeHNe HeOnpeaeIeHHOCTEH. JI3.2 J13.3 JI3.4 JI3.5
BonnoBas ¢yHkuus u ee coiictBa. O61uiee ypasHenue Illpenunrepa. JI3.6 J13.7 JI3.8 JI3.9
Vpasuenne lpenuarepa ajst cTallmoOHapHBIX COCTOSHUH. [[BrkeHme JI3.10
cBOOOAHOM yacTHIlbl. YacTUIla B OHOMEPHON NPSIMOYTOJIbHOM 321 32 33 B4 35 D6
"MoTeHIUaNbHON siMe" ¢ OeCKOHEYHO BBICOKUMHE "cTeHKamu". [IpoxoxaeHue
YJaCTHIIBI Uepe3 NOTeHIUaNbHbIH 6apbep. TyHHenbHbIH 3¢ dexT. JInneHHbIH
rapMOHUYECKHUI OCLUILIATOP B KBAHTOBOI MeXaHUKE. ATOM BOJOpOJa B
KBaHTOBOI MexaHuke. KBaHToBbIe uncina. [IpaBuna or6opa. CruH 3J1€KTpOHa.
ITpuHLIUI HEPA3IMYMMOCTH TOXKAECTBEHHBIX YacTHL. DEpMHUOHBI U 0030HBI.
[MonsTHs 0 kBaHTOBOI cTraructrke boze—DiiHmreitna 1 @epmu—/upaxa.
Ipunnun IMaynu. Pacnpenenenue 31eKTPOHOB B aTOME 110 COCTOSTHUSAM.
PenrtreHoBckue criekTpsl. MonekynspHsle criekTpbl. KomOuHauonsnoe
paccesaue ceTa (3ddext Pamana). [Tornomenne. CnoHTaHHOE H
BBIHYXAEHHOE u3iyyeHue. Jlazepel. CTpoeHue u BakHeWIIe CBOWCTBA sAAep.
AToMHEIe spa 1 UX onucanue. JleekT Macchl ¥ SHEPTHs cBs3H Aapa. CruH
A1pa 1 ero MarHuTHeIM MoMeHT. CBoiicTBa A1epHBIX cHIl. MoJ1esIn aTOMHOTO
sapa. PagnoakTuBHOE U3IydeHUE U €ro BUIbL. 3aKOH PaJUOaKTUBHOIO paclaza.
[IpaBuna cmemienus. Anbda-pacnan. bata- pacnan. AHTHYACTHIBI H UX
apHurmAnys. I'amma-usinydenue. Jlo3UMeTpUYECKUE BEIMUUHB] U €AUHUIBL.
Db dext Méccbayspa. [IprOOPH! AT pETHCTPAIMN PATHOAKTHBHBIX H3ITyIeHUH
M yacTuil. ﬂﬂeprIe PpCaKury uX OCHOBHBIC TUIIBI. Haepl-u)[e pceakuuu 1nong
JeiicTBueM HEUTpOHOB. Peaxkuuu aenenuu sapa. LlenHas peakuus qeneHus.
SnepHbie peakTopsl. Peakmust cuHTe3a aTOMHBIX siaep. PyHnaMeHTanbHbIe
B3aMMOJCHCTBHUS. DIeMeHTapHbIe YacTHIbL. /JIex/
5.2 Pemenue 3agad no aromHoit ¢pusuke /TIp/ 6 JIT.1J11.2 J11.3 JI1.4
JI1.5J12.1 J12.2 J12.3
J12.4 J12.5 J12.6J13.1
JI3.2 J13.3 J13.4 JI3.5
JI3.6 J13.7 JI3.8 JI3.9
JI3.10
0132 33 34 35 26

© ®I'bOY BO «Henl 'V




MHMNHOBPHAYKU POCCUN
\,} DenepanbHOE rocyJapcTBEHHOE OI0/DKETHOE 00pa3oBaTeIbHOe
@ YUpEXIECHHUE BBICIIETO 00pa3oBaHUs

«UensOunckuit rocynapcrsenHsiil yausepeurer» (PI'bOY BO «Henl'Y»)

Pabouas nporpamma nucuuiuinasl "dusnka Mo HanpaBiIeHHIo NOAroToBKH (crneruaibHoctd) 01.03.02 "[IpuxnanHas
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53 Pemenue 3anaq no suepHoii dusuke /Ilp/ 8 2 J1.1J11.2 J11.3 J11.4

JI1.5J12.1 J12.2 J12.3

J12.4 J12.5 J12.6J13.1

JI3.2J13.3 J13.4 JI3.5

JI3.6 JI3.7 JI3.8 JI3.9
JI3.10

01392 33 54 35 26

5.4  |AromHas u snepHas ¢usuka /Cp/ 8 16 |[JI1.1J11.2 J11.3 J11.4

JI1.5J12.1 J12.2 J12.3

J12.4 J12.5 J12.6J13.1

J13.2 133 J13.4 J13.5

J13.6 J13.7 J13.8 JI3.9
J13.10

D122 53 54 35 D6

Pa3nen 6. Unas konTaKkTHasi padoTa

6.1 WunuBunyanbHble KOHCYJIBTALMU, TeKYIUI KOHTpois /MKP/ 7 6,7 |[JI1.1J11.2J11.3J11.4

JI1.5J12.1 J12.2 J12.3

J12.4 J12.5 J12.6J13.1

J13.2 J13.3 J13.4 J13.5

JI3.6 J13.7 J13.8 JI3.9
J13.10

21032 323 54 55 D6

6.2 WunuBunyanbHble KOHCYJIBTALUH, TEKYIUH KOHTpois /KP/ 8 8,2 [JI1.1J11.2J11.3J11.4

JI1.5J12.1 J12.2 J12.3

J12.4 J12.5 J12.6J13.1

J13.2J13.3 13.4 J13.5

JI3.6 JI3.7 JI3.8 JI3.9
J13.10

31 52 33 B4 295 D6

6. POHJ1 OHEHOYHBIX CPEACTB

6.1. IlepeyeHb BUIOB OLIEHOYHBIX CPEACTB

TecTupoBaHue MO 3aJaHUSIM CICIYIOIUX Pa3iesoB: HU3UIECKUEe OCHOBBI MEXaHUKHU, MOJIEKYJIsIpHas (PU3HUKa U TEPMOJIUHAMUKA,
3NIEKTPUYECTBO U MArHETH3M, KOJICOAHHS M BOJIHBI, BOHOBAsI M KBAHTOBAs ONTHKA, CTPOCHHE aTOMA, CTPOSHHE aTOMHOTO SIIpa.
KoHTponbHBIE BONPOCHI A7 ONPOCa T10 JIaAG0paTOPHBIM paboTaM CIETYIONUX Pa3eloB: YIEKTPUUECTBO U MArHETU3M, BOJTHOBAs U
KBaHTOBAs OITUKA, aTOMHAs (PU3HKA.

KoHTpomnbHbIe BONIPOCH! IO TPOMEXKYTOUHON aTTEeCTALUH.

6.2. TunoBbie KOHTPOJIbHBIC 3a/IaHUAl U UHBIC MaTePHUaJIbl 1JId TeKyl.[Ieﬁ aTreCcranumu

TunoBble KOHTPOJIBHBIE 3a1aHUS

1. Bo cKkosIbKO pa3 IIOTHOCTH BO3yXa, 3aMONHSIONIET0 TOMEIEHNE 3UMOH MIPH 3alaHHON TeMIepaType, O0JbIle €ro INIOTHOCTH
JIETOM IIpY AaHHOMU TemmnepaType? [laBieHue raza MOXKHO CUUTATh IOCTOSIHHBIM.

2. Ilpu nogseMe BepTojeTa Ha HEKOTOPYIO BHICOTY OapoMeTp, HaXOAAIIMICS B €ro KaOuHe, M3MEHHI CBOE MOKa3aHHe Ha HEKOTOPOe
3HaueHue. Ha kakoil BBICOTE JIETUT BEPTOJIET, ECIM Ha B3JICTHOH ILIOLIAaKe OapoMeTp MOKa3blBall U3BECTHOE 3HaueHue? Temneparypy
BO3/lyXa CUYUTATh MIOCTOSSHHOW U U3BECTHOM.

3. Onpenenure yAenbHYIO TEIIOEMKOCTb IIPU IIOCTOSHHOM JaBJIEHUU KUCIOPOAA.

4. Kucnopoj Maccoil m HarpeBaroT Npy NOCTOSHHOM JaBiieHnu. HadanbHas ¥ KOHe4Has Temneparypsl 1aHbl. OnpeneauTs U3MEHEHHE
BHYTPEHHEH 3HEPIuy rasa.

5. MneanpHas TemioBas MalnHa, pabdoTatomas o nukity KapHo, coBepiiaeT 3a OAUH UK HEKOTOPYIO paboTy.

© ®I'bOY BO «Yenl 'Yy
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Temmepatypa HarpeBatellsi M TEMIIEpAaTypa XOJIOAWIbHUKA U3BECTHBI. HaliinTe KONMU4ecTBO TEIJIOTH, OT/IaBaeMOe MAIIMHOM 32 OUH
LUKJT XOJOIMIBHUKY.

6. JIBa paBHBIX OTPHLIATEIBHBIX 3apsa/a HAXOIATCS Ha 3aJaHHOM PacCTOSHUM APYT OT Apyra. OnpeaenuTte HapsHXKEHHOCTH OIS B
TOYKE, PACTIONOKEHHOW Ha HEKOTOPOM PACCTOSHUHU OT 3apsI0B.

7. C xaKoi CKOPOCTBIO JJOJDKEH JBUraThCs 3JIEKTPOH, YTOOBI €0 UMITYJIbC OBbLI paBeH UMITYJIbCY (DOTOHA C 3aJaHHOW JJIMHOM BOJHBI?
8. Jli1MHa BOJIHBI CBETA, COOTBETCTBYIOMIAs KpAaCHOM rpanuie potosdexTa, A1t HEKOTOPOro MeTalla, paBHa HEKOTOPOH JJTHHE
BonHEL. Haiitu paboTy BBIX0Ia 7EKTPOHOB U3 METalla i MAaKCHMAIIbHYIO CKOPOCTB 3JIEKTPOHOB, BEIPBIBAEMBIX U3 3TOT0 METajlIa
CBETOM C 33JJaHHOM JJIMHOU BOJIHBI.

9. Kaxoii uzoromn obpasyercs u3 Topus nocie ueTbipex anbha-pacnaioB U IByx OeTa-pacnanon?

10. DHeprust cBA3M SA71pa, COCTOSILIETO U3 TPEX MPOTOHOB U YEThIpeX HEUTPOHOB, n3BecTHA. ONpeNenuTh MacCy HEHTPaJIbHOTO aTOMa,
00J1aJaF0IIETO STHM SAPOM.

TumnoBsle BONPOCHI 110 0TYETaM J1abopaTOpHBIX paboT

. HazoBuTe ocHOBHBIE AeTany ONTHYECKON YaCTH MUKPOCKOIIA, NX Ha3HAYEHHE.

. Kak onpenensitoT nuHeiiHOE yBenn4eHHe MUKpPOCKOma?

. B uem otnmumne abCoMOTHOTO U OTHOCHTENIFHOTO TIOKa3aTells IPEIOMIICHHUS?

. ChopmynupyiiTe OCHOBHBIE 3aKOHBI OTPAXKECHUS U TPEIIOMIICHUSI.

. KakoBa cBs13b moKazaresst mpeIoMIICHHUS Cpebl M CKOPOCTH CBETA B HEH?

. UTo Ha3bIBAIOT JUIMHOM KOI'€PEHTHOCTH, BPEMEHEM KOTE€PEHTHOCTHU?

. B uem oTimume reoMeTpraecKoi pa3HOCTH X0Aa Tydei OT ONTHIECKON pa3HOCTH Xoaa?

. 3anuimuTe yciaoBUs HHTEpPEPEHIIMOHHOTO MAKCUMYMa M MUHHUMYMa.

. Kakoe (TeMHOe MK CBETIIOE) MATHO OYZET B IIEHTPEe HHTEPPEPSHIIMOHHON KapTHHBI KoJiel] HproToHa npu HAOMr0ICHUH B
oTpaxxeHHOM cBeTe? OOBACHUTE 3TO.

10. YeMm orpaHu4mMBacTCs MpeeibHas TOMIUHA clios HHTepdepeHuuu? [Touemy nmpu oJHUX CBETOPHUIBTPAX BUIUMOE YHCIIO KOJICIT
0oJIblIIe, IPU IPYTUX MEHbIIE?

11. Kak 35ekTpoHHast TEOpHUs OOBACHSET SIBICHUS AUCTICPCHH?

12. Yro Takoe HOpMasbHas ¥ aHOMaJIbHAs AUCTIEpCHsl cBeTa?

13. Yro Takoe pa3pemiaromniasi CiocOOHOCTb, OT Y€ro OHa 3aBUCHT?

14. Yem orimuaeTcs AMQpaKIMOHHBINA CIIEKTP OT MPU3MAaTHYECKOTO ?

15. Chopmynupyiite npuniu I 'roiirenca- Openens.

16. B yem 3akirouaercs meron 30H Openenst?

17. Kak m3MeHsieTcsl KapTHHA Ha DKpaHe B 3aBUCUMOCTH OT YHCIIa OTKPBITHIX AU(PPAKIMN Ha KPYTJIOM OTBEPCTHH?

18. BriBectu 3akoH byrepa-JlamGepra.

19. Kak 00BsCHUTD HaTMIUe OKPACKU y TTPO3PATHBIX TeN?

20. Kakoli cBeT Ha3bIBaIOT ILIOCKONOJISIPH30BAHHBIM?

21. Yro Takoe onTmueckas och B kKpuctauie? Kakue miockocTr Ha3bIBaIOT TTIaBHBIMU?

22. B 4eM COCTOHT sIBJIEHHE JABOWHOTO JTy4eTpeIoMICHUs?

23. Kak nosy4uTh KpyroByio U 3JUIMITUYECKYIO MOJSIPU3AIII0?

24. Kakue MatepHuaibl 00JIalaloT CBOMCTBOM HCKYCCTBEHHOTO JBOHHOTO JIyYeTPETOMICHHS M ITPU KaKUX BO3JECHCTBUAX?

O 001N LK Wi —

6.3. Tunoswnie KOHTPOJbHBIC BOIIPOCHI U 3aJaHUA NJIA l'lpOMe)KyTO‘lHOﬁ arrecranuu

THunoBble KOHTPOJILHBIE BOIPOCHI JJIs IPOMEKYTOUHON aTTECTALUU

1.ITpenmer puzuku. Ousnueckne namepenus. Pasmeprnocts. Cuctemsl equHui. CKaIspHbIE 1 BEKTOPHBIC BETMYHHBL.

2.Kunemartuka marepuaibHoi Touku. Cucremsl otcuéra. CucreMsl koopauHart. [ipmxenue B Mexanuke. [lepememenue. Tpaekropus,
MyTh.

3.Cxopoctb. Yckopenue. PaBHoniepeMeHHOE OCTYyNaTeIbHOE IBIKEHUE.

4 KpuonuHeliHoe nBikeHne. HopManabHOe U TaHMeHIMAIBbHOE YCKOPEHHS. YTI0Bas CKOPOCTh, YIJI0BOE YCKOPEHHUE.
5.Mnepriuanbuble cuctemsl oTcuéra. [Ipunuun nnepuu. Ilepssiit 3akon HetoTona. Cuita, BUbI B3aMMOAEHCTBHS.

6.Bropoii 3axon Hetorona. Macca. Ummnynsc. Tpetnii 3akoH HpioToHa. 3aKOH COXpaHEHUS UMITYJIbCA.

7.OCHOBHBIE CUJIBI B KJIACCUYECKOH MEXaHUKE.

8.Pabora cuinbl. MomnocTs. OHeprus. Kuneruueckas u noteHnuanpHas 3Heprud. KoncepBatuBHas cucrema.

9.IloreHuunanpHOE nose. 3aKOH COXPaHEHUs U MPEBPAILEHHs SHEPTUU.

10.I'paBuTannonHoe none 3emin. Kocmuyeckne CKOPOCTH.

11.IlenTpanbHelil yaap. Ypyroe u Heynpyroe coyaapeHus AByx Teil. LleHTp Macc cucteMsl MaTepuaibHbIX Touek. [locTynarensHoe,
BpalaTeIbHOE U MJIOCKOE ABUKECHHUS.

12.BpamiarenbHoe ABUKEHUE a0COIIOTHO TBEPIOIO Tea BOKPYT HEMOABMXKHOM ocl. MOMEHT nHepuud. MOMEHT UMIyJIbca. MOMEHT
CUJIBL.

13.0OcHOBHBIE ypaBHEHUs TUHAMUKH BpamieHus. KuHernueckas SHeprus BpalieHusl.

14.0OcHOBBI ClIEIMATIBHOM TEOPUH OTHOCUTEIBHOCTH, MTOCTYJIaThl DUHINTEHHA, peoOpa3oBanus JlopeHna.
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15.0cHOBHBIE OTHOLICHUS PENIATUBUCTKON JUHAMUKH.

16.OcHOBHBIE TIPECTABIICHHS MOJICKYIISIPHOH (PM3HKH, OCHOBHBIC TEPMOJAUHAMUYECCKHE TTAPAMETPHI.

17.Mopenb ueanbHOro ra3a, OCHOBHBIC 3aKOHBI HJI€aJIbHOIO ra3a

18.0cunoBnoe ypaBaenne MKT uneansHoro raza. TemmepaTypa Kak Mepa cpefHei KHHETHIECKOW YHE PTUH.
19.Pacnipenenenye yacTUIl 10 CKOPOCTAM H 110 3HaUeHUsIM dHeprun (Makcseiuia, bosbiimana).

20.BuyTpeHHss 3HEprus, CTENEeHH CBOOOIbL.

21.Pabora u Temiora, 1 Ha4axo TePMOJANHAMUKH.

22.TemioeMKoCTb, CBsI3b TEINIOEMKOCTH C YHCJIOM cTerneHeil cBobonsl (ypaBHeHHE Maiiepa).

23.TepMoarHAMUYECKHE U30TPOIIECCHI.

24 PaBHOBECHbIE 1 HEPAaBHOBECHBIE, 00paTUMBbIE U HEOOpATUMBIE MPOLECCHL. DHTPOIUS KaK TEPMOJINHAMUYECKUI IapaMeTp.
25.Craructiueckoe ToIKOBaHHe YHTponud. BTopoe Hayano TepMoaAnHaMUKH. DBOJIOLHS M HAKOIUIEHHE SHTpOonuu? TpeTbe Hadaio
TEPMO/IMHAMUKH.

26.TemmoBoit aBuratens, k. Hukn Kapro, reopemsr Kapno.

27.Cuibl B3aUMOJIEHCTBHS MEXY MOJIEKyJIaMH, ypaBHEHHUe ra3a Ban-nep-Baanbca, kpuTudyeckas ToUuKa.

28.Kuakoctr, MOBEpXHOCTHOE HATSKEHHE.

29.TBepble Tela, TUIIBl KPUCTAILIOB.

30.®a30BbIC MEPEXO/IbI IEPBOTO U BTOPOTO poxa. [Ipumeps! (o gpoOHO pa3odpars).

31.IIpupoaa snekTpudecTBa. DIEKTPUUECKUN 3apsi], 3aKOH COXpaHEHHs 3JIEKTPUUECKOro 3apsa/a, 3akoH Kyiona.
32.2nexTpocTaTHyecKoe 1oJie, CHIIOBbIE TMHUH, HANPSHKEHHOCTD, IPUHIUI CYIEPIIO3UIIHH.

33.IToTok BeKTOpa HarpsKEHHOCTH, Teopema ["aycca.

34.Pabota cui1 2IEKTPOCTaTHUECKOTO TIOJISL, IUPKYISIHS BEKTOpa HANPSHKEHHOCTH, (GDM3HMIECKUI CMBICIT TEOPEMBI O IIUPKYIISLIHH.
35.IoTennuman, pa3HOCTh HOTEHIMAIOB, SKBUIIOTEHIIMAIbHbIE IIOBEPXHOCTU. CBA3b MEX/y HAIPSHKEHHOCTBIO M IOTEHIUAJIOM.
36.25eKTprUIecKoe MoJjie 3apsHKCHHOM TIACTHHBI U cephl.

37.0Onextpuueckas eMkocTh. KoHeHcaTop. DHEeprust KOHJAEHCATOPpa U MIEKTPUIECKOTO MO,

38. JIMIeKTpUKY, IUIIEKTPUIecKasi MPOHUIIAEMOCTb.

39.ITonynpoBOTHUKH, TIPOBOHUKH.

40.2nexTprueckuii Tok. Cria ToKa, IMIIOTHOCTh TOKAa, MEXaHH3M IPOBOIUMOCTH METALIOB.

41.3axon OMa 1 OJHOPOAHOIO YYacTKa LeNHU, COPOTUBICHUE, 3aBUCUMOCTh COIIPOTUBIICHUSI METAJIOB OT TEMIIEPATYypbl, 3aKOH
Jxoyns-Jlenna.

42.CropoHHUE cHbl, 3aK0H OMa /151 HEOAHOPOAHOTO yJacTKa LEMu.

43.CoenrHEHUE POBOTHUKOB.

44 IIpupona MaruetTu3Ma. MarHuTHOE 10JI€, CUJIOBbIE JIMHUU MarHutHoro nois. Cuna Jlopenna, 3akoH AMmepa.

45 .3akon buo-Casapa-Jlamnnaca, IpUHIMI CYNIEPIIO3UIIMH, MATHUTHOE T10JI€ TPSIMOJIMHEWHOTO IPOBOJHUKA C TOKOM.
46.Teopema 0 IUPKYJISALUY JJII MATHUTHOTO TOJIS, €€ (GU3NUECKUN CMBICII.

47 MuUKpO ¥ MakpO TOKH, MarHUTHAs MPOHUIIaeMOCTh. PeppoOMarHeTHKH, apaMarHeTUKN U JaMarHeTHKH.

48.3akoH snekTpoMarHuTHON nHAYKIMH (3akoH dapanes), mpasmio Jlenma.

49.BoznukHoBeHre DJ1C B ABMKYIIEMCS U HETOIBIPKHOM MPOBOJIHHUKAX, TEHEPATOPHI IIEPEMEHHOT0 TOKA.
50.CaMOMHIYKIWSI, MHAYKTUBHOCTH KOHTYpA (KATYIIKH ). DHEPTHS MAarHUTHOTO TOJIS.

51.BuxpeBoe a1ekTpuueckoe none, Tok cMemenus. CucremMa ypaBHeHHH MakcBeslia B MHTEerpaabHOl 1 auddepenuansHoil Gopme.
52.I'apmoHmYeckue KoneOaHus, UX XapaKTePUCTUKH. Y paBHEHHE TAPMOHUYECKHUX KoJieOaHMi. DHeprus npH KojieOaHusX.
53.MexaHn4eckue rapMOHHUECKHE KosleOaHus (TapMOHUUECKUE OCLMILIATOPEI (MAsTHUKH)).

54.21ekTpoMarHuTHBIE TApMOHIYECKUE KOoJIeOaHus (JEKTPUIECKHI KOIeOaTeIbHBIA KOHTYD).

55.CnosxxeHue rapMOHUYECKUX Kosebanuil. buenue.

56.3aryxatomue kosiebanus. JlekpeMeHT U JOOPOTHOCTb.

57.BeiHyXIeHHbIE KonieOaHus. Pe3oHaHc.

58.IIpupoaa BoJIHOBOTO Mpoliecca. BosHbl. YpaBHeHue Oeryiieii BoJHbL. BoHOBOE ypaBHEHHE.

59.Murepdepentus BoaH. CTos4Yre BOJIHBIL.

60.3ByKOBBIE M JJIEKTPOMATHUTHBIE BOJIHBL.

61.BonHoBBIE CBOMCTBA CBETA. SIBIEHNS, X TOATBEPKIAIOIINE.

62.KopmyckynspHble CBOWCTBa cBeTa. SIBJIEHUS, X MOATBEPKIAIOLIHE.

63.Mopenu atoma Tomcona u Pezepdopa, TuHeHUaThIH CIIEKTP aTOMOB.

64.ITocrynarsl Bopa, criekTp aroma Bozopoza o bopy.

65.KopryckymsipHO-BOJTHOBOH Jyasli3M CBOMCTB BEILIECTBA, COOTHOIIEHNE HEOMPEICICHHOCTEH.

66.BonHoBas ¢pyHKUUS, ee cTaTUCTUYECKUi cMbIci, obmee ypaBHenue Llpenunrepa, ypasHenue Ilpenunrepa amst ctaiunoHapHBIX
COCTOSIHUI.

67.Hactuua B OJHOMEPHOI MPSIMOYTOJILHON IMOTEHIUAIBHOM sIMe C 0ECKOHEYHO BHICOKMMH CTEHKaMH.

68.KBanroBsle uncna, mpuHuu [laynm, pacnpeneneHue 31eKTPOHOB B aTOME MO COCTOSTHHSIM.
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69.Pa3mep 1 cocTaB aTOMHBIX S1/I€p, MaCCOBOE U 3apsAI0BOE YHCIIA. DHEPTUsl CBA3H SApa, SACPHBIE CUIIBL.

70. PagroakTHBHOE M3JIyUYEHHE U €r0 BBl 3AKOHOMEPHOCTH alib(a, OeTa U raMma pacrajios.

71. 3akoH pasnoakTUBHOTO pacnazaa. [leproa noiypacnana.

72. SInepHble peakiyy, ETHbIE sIIePHBIE peakuuu. TepMOosaepHbIe PEaKIi.

73. Knaccudukanuus 3eMeHTapHBIX YaCTHII, KBAPKH.

74.Bunbl B3aUMOACHCTBHS AJIEMEHTAPHBIX YaCTHIL.

TunoBsle KOHTPOJIBHBIC 3aJaHUA AJIsI IPOMEKYTOUHON aTTeCTallK

1. Bo ckoJIbKO pa3 IJIOTHOCTH BO3/1yXa, 3allOJIHSIONIEro MOMELIeHNE 3UMOi ITPY 33/1aHHO# TeMIeparype, 60Jble ero IIOTHOCTH
JIeTOM TIpH JaHHOU Temmeparype? [laBieHue raza MOKHO CYUTATh MOCTOSHHBIM.

2. IIpu nogbeme BepToJieTa Ha HEKOTOPYIO BHICOTY OapOMeETp, HaXOISAIIUIACS B ero KaOuHe, H3MEHWII CBOE TI0Ka3aHHe Ha HEKOTOPOe
3HaveHue. Ha kakoil BEICOTE JIETHT BEPTOJIET, €CIIM Ha B3JICTHOH IUIOIIAAKe OapoMETp MoKa3bIBal U3BECTHOE 3HaueHHe? TemmnepaTypy
BO3/1yXa CUUTATh MIOCTOSHHOM U U3BECTHOM.

3. Onpenenute yaelbHYO TEMIO0EMKOCTh IPU OCTOSHHOM JIaBJIIEHUH KUCIIOPOa.

4. Kucnopo Maccoii M HarpeBaroT Mpy NOCTOSHHOM JaBlieHUU. HavaspHas 1 KOHEYHas TeMIeparypsl AaHbl. OnpeaenuTs H3MEHEHHE
BHYTpPEHHEH dHEPruu rasa.

5. N neanpHas Tenoas MannHa, paboTaromas o nukiy KapHo, coBepiiaer 3a 0IMH LUK HEKOTOpYHo paboTy. Temneparypa
HarpeBartelis ¥ TeMIIepaTypa X0J0AUIbHIKA U3BeCTHbL. HaliiuTe KoJMyecTBO TEIUIOThI, OTAaBaeMOE MAIMHON 3a OJMH UK
XOJIO/IMIIBHUKY.

6. JIBa paBHBIX OTPHLIATEIBHBIX 3apsAJa HAXOIATCS Ha 3aJaHHOM PacCTOSHUM APYT OT Apyra. OnpeaennTe HaIpsKEHHOCTH MO B
TOYKE, PaCIIOJIOKEHHOH Ha HEKOTOPOM PACCTOSHUHU OT 3aps0B.

7. C xaKoi CKOPOCTBIO IOJDKEH JBUTAThCS 3JICKTPOH, YTOOBI €0 UMITYJIbC OBUT paBEH UMIYJIbCY (POTOHA C 3a1aHHOM UIMHOW BOJHBI?
8. Jl1MHa BOJIHBI CBETA, COOTBETCTBYOIIAs KpAaCHO rpanuiie potordexTa, A1t HEKOTOPOTo METalljia, paBHA HEKOTOPOH JTHHE
BoNHEL HaiiTn paboTy BBIX0Ja NIEKTPOHOB U3 METalla i MaKCHMAIIBHYIO CKOPOCTB 3JIEKTPOHOB, BEIPHIBAEMBIX M3 9TOTO METallIa
CBETOM C 33JJaHHOM JJIMHON BOJIHBI.

9. Kaxoii uzoromn obpasyercst u3 Topus nocie ueTbipex anbha-pacnaoB U IByX OeTa-pacnanon?

10. DHeprust cBA3M s/1pa, COCTOSIIETO U3 TPEX MPOTOHOB U YETHIPEX HEUTPOHOB, H3BecTHA. ONpeenuTh MacCy HEUTPAILHOTO aToMa,
00J1aJaF0IIETO STHM SAPOM.

6.4. Kputepuu oueHuBaHUs

B xauecTBe TeKyIero KOHTPOJIS UCTIOIB3YIOTCS TECTUPOBAHHMS 110 MIPAKTHIESCKUM 33/IaHHSM CIEAYIOLINX Pa3aesioB: Gpusnueckue
OCHOBBI MCXaHUKH, MOJICKYJIApHAsA (1)1/131/11<a 1 TCPMOJUHAMHUKA, SJICKTPUICCTBO 1 MAarHeTu3Mm, KOJ'IC6aHI/IH 1 BOJIHBI, BOJIHOBas U
KBaHTOBAs ONITHKA, CTPOCHUE aTOMa, CTPOSHHE aTOMHOTO S/Ipa, a TakKe OIPOCHI 110 Ja00paTOPHBIM padoTaM CIINYIOMINX Pa3IeioB:
BOJIHOBasi M KBAHTOBAs ONITHKA. 3a4€T 10 TECTUPOBAHUIO M ONPOCY BBICTABIISETCS B ClIydae BBINOIHEHUS He MeHee 50% 3anaHuii.
Jnist mpoBeeHus MPOMEKYTOYHON aTTeCTallK IPerojaBaTelb NOAOUPAET U3 TECTUPOBAHHUH 110 MPAKTHYESCKUM 3aIaHHSIM
HEOOX0IMMOE KOJTMIECTBO BOIIPOCOB | 3a/1a4. [IpoI0KATENFHOCT MPOMEXKYTOYHOM aTTecTauu coctapisteT 60-90 munyT. [Tocie
3aBEpILICHUS TECTUPOBAHUS U (POPMAIILHOTO MOJIBEACHUS PE3yIbTaTOB TECTUPOBAHUS MPENOIaBaTeb 00CYXKaeT U 33/1aeT
JIOTIOJTHUTENBHBIE BOIIPOCHI M3 CIIMCKA KOHTPOJIBHBIX BOTIPOCOB JUIS TPOMEXKYTOYHOM arTectanuu. [1o nToram Takoro codece1oBaHus
npenoaaBaTeyib ONPEACIIACT YPOBEHb OCBOCHUS IIPOBEPACMBIX KOMHCTCH]J,PIFI 1 BBICTABJIACT COOTBETCTBYIOIIYIO OLICHKY.

Ha npoMexyTOYHO! aTTecTaliy CTYJSHT MOIyYaeT OLCHKY:

OTJIMYHO/3a4TEHO - €CIIM BBIMOJIHEHO He MeHee 80% 3aaHuii TeCTUPOBaHUSL, IIPH OTBETE HA KOHTPOJIbHBIE BOIPOCHI, BOCIIPOU3BOIATCS
COOTBETCTBYIOIME MaTEMaTHIECKHE BBIKIIQJAKH M JIOTHYHbIE PACCYKICHHUS, 331291 ITIOJTHOCTHIO PELICHBI, CTYISHT MPaBUILHO
060CHOBbIBaCT INPUHATHIC PEHICHU, BO3SMOYXHbBI HECYILICCTBCHHBIC OLLII/I6KI/I;

XOPOII0/3aYTEHO - €CIIH CTYJCHT, BBIIIOJHUB NPAaBHIBHO He MeHee 65% 3aaHuii TEeCTUPOBAHHS, TBEPAO 3HAET MaTepHal, TPaMOTHO U
IO CYIIECTBY U3JIaraeT ero, HO MPH 3TOM JIONYyCKAIOTCS HErpyOble OIMOKH NIPU BBIBOJIE (POPMYIT M PELICHUH 3324 HITH OTCYTCTBUE
HEKOTOPBIX DJIEMEHTOB BBIBOJIA;

YIIOBJICTBOPUTEIILHO/3a4TEHO - €CJIM TIPH TECTUPOBAHUH BBIMIOJHEHO He MeHee 50% 3amaHuii, CTY/ICHT 3HaeT TEPMUHOJIOTHIO, T.€.
OTBEYaeT Ha KOHTPOJIGHBIE BOIIPOCH ¥ 3HAET OCHOBHBIE MMOHATHS, COOTHOLIEHHs (0e3 BBIBOJIA), ONIpeeeHHe H (PH3MIECKUI CMBICT
BEJINYUH;

HE yIOBJIETBOPUTENHHO/ HE 3a4TEHO - €CIIH BBITIOIHEHO MeHee 50% 3a1aHuil TeCTUPOBaHUS, CTYACHT HE MOXKET OTBETHTh Ha
KOHTPOJIbHBIC BOIIPOCHI, HE 3HACT OCHOBHBIC ITOHATHA, q)OpMy.]'[LI, OINpEACIICHUEC U (I)I/ISI/I‘{GCKI/Iﬁ CMBICJI BEJIMYHUH.

7. YHEBHO-METO/MYECKOE I HTHOOPMAIIMOHHOE OBECIIEYEHWE JTUCHUIIJIMHBI (MOAY JIS)

7.1. Pexomenayemas iuTepatypa

7.1.1. OcHoBHasi TUTEpPATypa

ABTOpBI, COCTaBUTEIH | 3arnaBue |I/I3I[aTCJ'II)CTBO, r0)1| Pecypc
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ABTOpBI, COCTaBUTEIIH 3armaBue W3zparensctBo, rox| Pecypc
JI1.1 (CuByxuH /1. B. O0muil kype pusuku: yuebHoe mocodbue 11 By30B: B 5 ToMax ToM 3:[Mocksa : OBC
INEKTPUIECTBO W3narensckas
(https://znanium.com/catalog/document?id=303207) ¢bupma "duznko-
MaTeMaTHJdecKas
mureparypa” (OU
3MATIJINT), 2015
JI1.2 [CaBenbes U. B. Kypc dusuxu. B 3 1. Tom 2. Dnexrpudecto. Konebanus u Bonusl. |Cankr- IlerepOypr | OBC
Boanosas onruka : JIanp, 2022
(https://e.lanbook.com/book/184164)
JI1.3 |Casenses U. B. Bonnel. Ontuka Cankr- [Terepbypr | 3BC
(https://e.lanbook.com/book/187737) : Jlans, 2022
JI1.4 |CaBenseB U. B. MonekynsipHast GU3UKa U TEPMOJHHAMHKA Cankr- [TerepOypr 9BC
(https://e.lanbook.com/book/187739) : Jlans, 2022
JI1.5 |Casenses 1. B. Mexanuka Canxr- Iletepbypr | OBC
(https://e.lanbook.com/book/187811) : Jlanb, 2022
7.1.2. JlonoaHuTeIbHAS IUTEPATYpPa
ABTOPBI, COCTaBUTENIN 3aryaBue W3narensctBo, ron| Pecypce
JI2.1 |IImonbckuii 3. B. BBeznenue B aTOMHYIO GH3HKY Cankr- [lerepoypr | 3BC
(https://e.lanbook.com/book/210398) : Jlans, 2022
JI2.2 |Akcenosa E. H. Oomas ¢uzuka. Koxebanus 1 BOIHEI (TJIABBI Kypca) Camnkr- [lerepOypr | 3BC
(https://e.lanbook.com/book/212678) : Jlans, 2022
JI2.3 |Akcenosa E. H. Oomas ¢usuka. MexaHuka (I71aBbl Kypca) Canxrt- [Tetepbypr | 3BC
(https://e.lanbook.com/book/212681) : Jlanb, 2022
JI2.4 |Akcenosa E. H. O6mas ¢usuka. OnTHka (TIaBbl Kypca) Canxr- [Terepbypr | 3BC
(https://e.lanbook.com/book/212684) : Jlanb, 2022
JI2.5 |AkcenoBa E. H. Oomas dusuka. TepmoauHaMuka u MoJieKyIsipHast ¢pusnka (rmasel  |Cankt- [erepOypr | OBC
Kypca) : Jlans, 2022
(https://e.lanbook.com/book/212687)
JI2.6 |Akcenosa E. H. Oomas puzuka. DNEKTPAIECTBO U MarHETU3M (TJIaBBI Kypca) Cankr- [lerepOypr | 3BC
(https://e.lanbook.com/book/212690) : JTaub, 2022
7.1.3. Meroanyeckue pa3padoTKu
ABTOpBI, COCTABUTEIH 3armasue W3naremsctBO, Tom | Pecypc
JI3.1 |[Marsees A. H. MexaHHUKa U TEOpUSI OTHOCUTEIFHOCTH: yueOHOe ocodue st By30B|Cankt-IletepOypr
[u np.]: Jlans, 2009
JI3.2 |becconoB A. A. MexaHuKka: KOHCIICKT JICKITUIA YensaOuHCK : 9BC
(http:/Nibrary.csu.ru/rbooks2/view?2? W3natenpcTBO
code=local/007753/bessonovaa) YenaOuHCKOTO
TOCYZapCTBEHHOT O
YHHUBEPCHUTETA,
2013
JI3.3 |byuensaukos B. /1., JlaGopaTopHbIii MPAKTHKYM IO Kypcy "DIEKTPUYECTBO U YensOnHCK : 9BC
Epernoga O. B. marHetusm". Y. 1: yueGHOE mocobue Ui CTYAEHTOB (PU3NUECKUX [YensOunckuit
CIEeLUAIbHOCTEH YHUBEPCUTETOB roCyJapCTBEHHBIN
(http:/Nibrary.csu.ru/rbooks2/view2? YHUBEPCHUTET],
code=local/200109n0152/buchelnikovvd) 2001
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ABTOpBI, COCTaBUTEIIH 3armaBue WsnarenscTBO, Tox| Pecypc
JI3.4 |ByuensHuxos B. [I., JIa6opaTopHbI NPaKTUKYM 10 Kypcy "DIEKTPHUYECTBO U YensaOUHCK : 9bC
Epernosa O. B. marHetusm". Y. 2: yueGHOE mocodue [UensOunckuii
(http://library.csu.ru/rbooks2/view2? rOCyIapCTBEHHBIN
code=local/200208n0188/bu_ii) YHHUBEPCHTET],
2002
JI3.5 |Tpodumos B. T Ou3npakTUKyM: OITHKA: yueOHOe ocobue YensabuHck : [6.
n.], 1991
JI3.6 |Becconos A. A. Beenenue B 1abopaTOpHBI HPAKTHKYM 110 pusnke: ydyeOHOe YensiOuHCK : 3BC
rocoOue 1J1si By30B [YensOunckuii
(http:/Nibrary.csu.ru/rbooks2/view2? rOCYIapCTBEHHBIH
code=local/200401n0063/bessonovaa) YHHBEpCHTET],
2003
JI3.7 |Matsees A. H. DneKTpUUeCcTBO U MarHeTU3M: yueOHoe ocolue Ais By30B Mocksa : Beiciast

mkoia, 1983

JI3.8 |I'puropses 10. M., ®du3rka aToMa U aTOMHBIX SBJICHHI: yueOHOe TTocobue Mockaa : 9BC
Kerukun W. C. (https://biblioclub.ru/index.php?page=book&id=457657) Odusmariaur, 2015
JI3.9 |JlanncGepr I'. C. Onruka: yaeOHOe nmocobue Mockaa : 3BC
(https://biblioclub.ru/index.php?page=book&id=485257) ®usmariut, 2017
JI3.10 [ Xaiixun C. . ®dusnveckre 0CHOBEI MEXaHUKHU Camnkr- [TetepOypr 9BC
(https://e.lanbook.com/book/210170) : Jlann, 2022

7.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTd ""UHTepHeT"

D1 |YuebHo-meronnueckuii caiit «IIpenomasarensm u ctymearamy» http://teachmen.csu.ru

32 |Hayunsle u HayqHO-TIOIyJIsIpHEIE Jekimu http://elementy.ru

33 |Hayunas snektponHas 6ubnanoreka Poccuiickoii Akagemun Hayk http://www.elibrary.ru

D4  |JlekTopuyM - IPOCBETUTEIHCKU MPOEKT: MACCOBBIE OTKPHITHIE OHIAWH-KYPCHI, OTKPBITHIA BUIE0AapXUB JIEKIHA By30B Poccun
https://www.lektorium.tv

35 |KubepJlenunnka - Hay9IHas IEKTpOHHas 6ubnuoteka http://cyberleninka.ru

D6 |DHIMKIONEANYM [SHIUKIONEINH, CIOBAPH, CIIPABOYHUKH| - CripaBouHbIi optan http://enc.biblioclub.ru

7.3 Ilepevyenb HHPOPMALMOHHBIX TEXHOJIOTH I

7.3.1 IlporpamMmmHoOe oGecnieyeHue

Adobe Reader

WinDjView

LibreOffice

Adobe Connect Acrobat

LMS Moodle

7.3.2 TIpodeccuonasibubie 6a3bl JAHHBIX H HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMBbI

1. DreKTpOHHBIN KaTanor HayuHoi oubnmorekn Yenl'Y [DnekTpoHHbIN pecypc] : 6a3a nanubix / Yens0. roc. yH-T. — UensOuuck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : sxypHaitst
American Physical Society : caitr. — URL: http://journals.aps.org/about — 513. anrit. — Pexxum goctyra: TOJIBKO U3 CETH YHHBEPCHTETA. —
TexcT : 2eKTPOHHBIN.

3. Web of Science : myneriaucuursaptas pedeparupras 6a3a gaHHbIX / Kommanust Thomson Reuters. — Pexxum nocryma: s
3apeructpup. noip3osareneit Uenl'yY. — TekcT : 3MeKTpOHHBIH.

4. Scopus : pedepatuBHas 6a3a manubix / Elsevier BV. — URL: http://www.scopus.com/ — 3. auri. — Pexum gocryma: s
3apeructpup. nonb3osareneil Yenl'V. — TekCT : 3NEKTPpOHHBIN.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — £I3. anri. — Pesxxum gocryma: it 3aperucTpup. mosbs3osareneid Yenl'Y. —
TexcT : 2eKTPOHHBIH.

6. KOHCIIeKTHI JICKIHI ¢ IEMOHCTPALUsIME M BUPTYaIbHBIME JIA00paTOPHBIME 3KCIIEpUMEHTaMu Ha caiire http://teachmen.ru
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8. MATEPHAJIbHO-TEXHUYECKOE OBECIIEYHEHUME JUCIUIIJINHBI (MOY JIS)

Jlnst peanu3anuy JUCHUILTHHBI HCTIONB3YIOTCS ydeOHBIC ayAUTOPHH I IPOBEACHHUS 3aHATHI JEKIIMOHHOTO THIIA, TPAKTHIECKUX
3aHATUI, TPYNIOBBIX U UHIUBHUIYaIbHBIX KOHCYIbTalUH, TEKYILIETO KOHTPOJIS M IPOMEKYTOUHOM aTTECTallUY, a TAKAKE IIOMEIIECHUs
JUTSL CAMOCTOSITENIBHOM paboTHI. YueOHbIe ayJUTOPUH YKOMILICKTOBAHBI CIIEIINATH3UPOBAHHON MeOEIbI0 U TEXHHIECKUMH CPEICTBAMH
00ydeHHs - MyJIbTUMETUHHBIM 000pY0BaHUEM (3KPaH, HOYTOYK, IPOEKTOP, KOJIOHKH). [IIsl IPOBEACHHS 3aHATHH JIEKIIMOHHOTO TUIIA
IpeUIaratTcs HabopsI IEMOHCTPAIHOHHOTO 000PYIOBaHHUS M y1eOHO-HATTIAAHBIX MOCOOMH (MyIbTUMEINHHEIE IPE3CHTAIIN).
JlaGopaTopHble 3aHATUs IPOBOAATCA B yueOHOI nabopaTopun obwLiel 1 NpukiIagHoi ¢u3uKH (B 1a0OPaTOPUU NIEKTPUUECTBA U
MarHeTu3Ma 1 B 1JaOOpaTOpHU ONTHKH), OCHAIIECHHOH HEOOXOANMBIM 000pyIOBaHNEM, IEPEUYCHb KOTOPOTO MPHUBE/CH B IACIIOPTE
n1abopaTopui.

[Tomernienust Uit CAaMOCTOSITENBHOM PabOThl 00Y4aIONIMXCSI OCHAIIEHBI KOMITBIOTEPHON TEXHUKOM C MOAKIIOYEHHEM K CETH
"NutepHeT" U 00ecrieyeHreM JIOCTYIa B AIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEeIbHYIO CPEly YHUBEPCUTETA.

9. METOAUYECKHUE YKA3ZAHUA JJIA OBYYAIOIIIAXCA 11O OCBOEHUIO JUCHHUIIVIMHBI (MO JIS)

OcBoeHme coaepkaHusl yueOHOH JuCIUILTHHBI «DU3HKay OCYIECTBISETCS HA JICKLHUSX, PAKTHYECKUX 3aHATHSIX U B IIpoliecce
CaMOCTOSTETFHON YueOHOH NeaTeNnbHOCTH CTYICHTOB.

Jlex1oHHbIE 3aHATHA 00ECTIEYHBAIOT TEOPETHYECKOE H3YUEHHE AUCIHUILTHHBL. OCHOBHBIMH METO/IaMU 00YyUYESHHS SBIISIOTCS
nH()OPMATMOHHO-00BCHUTENbHBIH U TpoOeMHBI. Ha TeKIusx n3inaraercss OCHOBHOE COJlepyKaHHe TeM MPOrPaMMBI, TPOBOIUTCS
aHaJIU3 OCHOBHBIX MOHATHH U paCCMaTPUBAIOTCS TIPUMEPBHI.

JIeKIMOHHBIN MaTepHa SBISETCS BKHBIM, HO HE €IMHCTBEHHBIM JUISl YCBOSHUS y4eOHOM AuCIMIUTMHEL Ero o0s3arensHO
HEOOXOIUMO JIOTIOJIHUTh MaTepHaIoM OCHOBHOH M JOTIOJIHUTEIBHOM JIUTEPATYpPHI 110 TEME.

Ocoboe BHUMaHHUE B TEUECHHE CEMECTpa ClIeyeT 00paTHTh Ha BHIIIOJIHEHHE PadoOT Ja00paTOPHOTO MPAKTHKyMa: HEIOTyCTHMBI
MIPOIYCKH J1a00paTOpHBIX paboT 6e3 yBaKUTENbHOW IPUYHHBI.

[Ipu BO3HHKHOBEHHH BOIIPOCOB 110 TeMaM, BEIHOCUMBIM Ha CPC, ciieryeT o0paTHThCS 32 KOHCYJIbTalluel K MpenoaaBaTeto,
BeJyILIEMY JICKIIMOHHBIE 3aHATHS. [Ipy BOSHUKHOBEHUH 3aTPYAHEHHUH B TOHMMaHUM MAaTEeMaTHYECKOT0 anmapaTa (PU3UKH clenyeT
00paTHTBCS K COOTBETCTBYIOIINM yIeOHHUKAM TI0 KYpCY BBICIIEH MaTeMaTHKH.

BaXHBIM MOMEHTOM IPH U3YyYESHHH JIFOOOH TUCIUIUIMHBI SBIJISETCS OpraHU3alus CaMOCTOsTeNIbHOM padoThl. [Ipu ocBoeHNH
Marepuaia He ClieyeT CTPEMHUTHCS K MEXaHUUECKOMY 3allOMIHAHHMIO TIPHBEICHHBIX ONpeaeneHIl, GOpMYIHPOBOK U MOJOKEHHUH,
ecyu TpeboBaHus K BaM npsiMo He yKa3bIBalOT Ha 3T0. BrionmHe 23))eKTHBHON MOXKET OKa3aThCs MOMBITKA TOHATH CYTh SIBICHHS,
BbIpab0TaTh CBOE OTHOIIEHHE K HEMY, OITUPAsCh HA MaTepuall, COAEp Kallluiicd B peKOMEH/I0BaHHOM uTepaTtype. Takxke
PEKOMEHIyeTCs PABHOMEPHO PACHIPEETIATh Harpy3Ky CaMOCTOSITEILHOTO 00YU€HHUS B TEUCHUE CEMECTpA.

B ciyvae mpuMeHeHus Mpu 00yYeHUH AUCIUTUTUHBI DJIEKTPOHHOTO O0YUYEHHS, IUCTAHIIMOHHBIX 00pa30BaTeNIbHBIX TEXHOJIOTHI
oOuieHue 00yJaroIuXcs ¥ MPerojaBaTeis OCYIECTBIISCTCS B PEXKUME PeaIbHOr0 BpeMeHH (OHIaiH-JIeKIH (BeOUHApPBI), YaThl,
BHJIE0-KOH(EPEHIINH U JIP.) WK OTIOKEHHOTO BpEMEHH (CHCTeMa TUcTaHIiorHoro ooydenus Moodle, MS Office365, dopymsr,
AJIEKTPOHHAS 110YTa U JIP.).

[Mpu 0OyveHun JIuI ¢ OTpaHHIEHHBIMU BO3MOKHOCTSIMH 30POBbBS JIEKTPOHHOE 00YUYEeHHUE, TUCTAaHIMOHHBIE 00pa30BaTeIbHbIC
TEXHOJIOTHH NPEAYCMaTPUBAIOT BO3MOXKHOCTh ITpHEMa-repeaadyi HHHOPMALMH B JOCTYITHBIX JJIs1 HUX popMax.

Peanuzanust AMCUUIUTIHBI C MPUMEHEHHUEM 3JIEKTPOHHOTO 00y4YeHHs, TUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHI (nanee — D0,
JOT) ocymiecTBisieTcs Ha OCHOBaHUU «I1010KEeHHS O peat3alui OCHOBHBIX U JIOTIOJHUTENBHBIX 00pa30BaTebHBIX MPOTPAMM C
MIPUMEHEHUEM DJIEKTPOHHOTO 00yUYEeHHUs M JUCTAHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTHH B (peiepalibHOM TOCyIapCTBEHHOM
OIO/DKETHOM 00pa30BaTEIbHOM YUPEKICHUH BBICIIET0 00pa3oBaHus « HeTsIOMHCKUI TOCyJapCTBEHHBIN YHUBEpCHTETY, «[lomoxeHust
0 MOpsAKE 3a4eTa 00YYaIOIIUMHUCS [0 OCHOBHBIM MPO(ECCHOHAIBHBIM 00pa30BaTENIbHBIM MPOrpaMMaM BhICIIEr0 00pa3oBaHUs B
OI'BOY BO «Uenl'Vy» pe3yabTaToB OCBOCHHUS B OPTaHU3AIUSIX, OCYIIECTBIISIOMINX 00pa30BaTeIbHYIO IEATEIBHOCTD, YICOHBIX
MPEMETOB, KypCOB, TUCIUIUINH (MOIyJel), NPAKTHK, JOMOJHUTEILHBIX 00pa30BaTEIbHBIX MPOTPAMM IIOCPEACTBOM IEKTPOHHON
nHpopmanronHo-00pazoBarensHOl cpeapl PIBOY BO «Uenl V». B nckimounTenbHbIX ciiydasx (hopc-Makop  T.I1.) IpU
peanu3anuu 00pa3oBaTesibHOU AesTenbHOCTH ¢ mpuMeHeHneM D0, JIOT MoryT npuMeHsSTh KOMIIOHEHTBI, HE BXOSIINE B IEPEYCHb
3JIEKTPOHHOM HHPOPMAITMOHHO- 00pa30BaTENLHOM CPEIbI.

10. CHIEIIMAJIBHBIE YCJOBUA OCBOEHUS JUCIUIIVIMHBI OBYYAIOIIIMMHUCS C UTHBAJIMJHOCTBIO U
OI'PAHUYEHHBIMHA BO3MOXHOCTSAMMU 310POBbA

OcBoeHMe AUCIUITIMHBI UHBAJIMAMH H JIMIIAMH C OTPaHMYEHHBIMHU BO3MOKHOCTSIMH 310POBBS OCYIIECTBISIETCS C HCIIOJIb30BAHUEM
CHENUANBHBIX TEXHUYECKUX CPEACTB W WH(OPMAIMOHHBIX TEXHOJOTWH, MPENOCTaBIAEMBIX PecypCHBIM y4eOHO-METOANYECKUM
LEHTPOM N0 OOY4eHHIO MHBAIMIOB M JIMI C OIPaHMYEHHBIMH BO3MOXKHOCTSAMH 310poBbsi Yenl'Y mo 3ampocy oOywarorerocs
(MOOMNBHBIE CHENMANBHBIC TEXHUUYECKHE CPEJICTBA JUIS JIMI[ C HAPYIICHUSMHM 3PCHHUS M C HApYIICHHEM CIyXa, ACCHCTUBHBIC
MH()OPMAOHHBIE TEXHOJIOTHH).
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[Ipu HeoOxomumocTH st OOYYalOUIMXCSl C HApyUICHUSMH 3pEHUS Ha pabdo4yMxX MecTaxX JUId INPOBEACHUS NPAKTHUYECKUX WIH
abOPaTOPHBIX 3aHATUI YCTAHABIMBACTCS CIIEIHMANBLHOE MPOrpaMMHOE obecreueHne (MporpaMma pedeBOl HaBHTAINH, PEUYeBbIS
CHUHTE3aTOPbI, SKPAHHbIE JIYIIbI).

B yueOHble aynuropun obecrieuynBaeTcs OSCHPENATCTBEHHBINH AOCTYN A 0OYy4YaromMXCcsl ¢ MHBAIUAHOCTBIO U C OTPAaHUYEHHBIMHU
BO3MOXHOCTSIMHU 3/I0POBBSI. B Kakoii ayauTopu, rae 00y4aroTcsi MHBAJIH/IBI U JIMLA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/10POBbs,
MIpeyCMaTpPUBAETCsI COOTBETCTBYIOIIEE KOJTMYECTBO MECT ISl O0YYaIOIIUXCS ¢ yYETOM HapYIIECHUH UX 3/10POBbSL.

J151s1 oCBOSHMS AUCIMIUTMHBI HHBAJIMAM U JIUIaM C OTPaHUYSHHBIMHI BO3MOXKHOCTSMH 3/10POBBSI IPEIOCTABISETCS JOCTYII K TEYATHBIM
HCTOYHUKAM, UMEIOIUMCcS B Hay4Hoi Oubimorexe YenlV, ¢ MOMONLIBIO CHENMANBHBIX TEXHUYECKUX CPEACTB; JAOCTYII C TIOMOUIbIO
CHELHATbHBIX TEXHHYECKUX W MPOTPAMMHBIX CPEACTB K IJIEKTPOHHBIM HCTOYHHKAM, MPEJICTABICHHBIM B (hopMe SIEKTPOHHOTO
JIokyMeHTa B poHze HayyHOH OubnroTexu Yenl'Y miu 31eKTpOHHO-ONOIMOTEUHBIX CUCTEMAX.

VY4ueOHO-MeTOANUECKHEe MaTepHaibl Ul 00YYaIONMXCsS U3 YHCJIAa MHBAJIUIOB M JIMI C OTPAaHWYEHHBIMH BO3MOXKHOCTSIMU 340POBbS
MIPEJOCTABISIOTCA B (OPMaX, aJalTUPOBAHHBIX K OTPAaHMYECHHUSAM HX 3I0POBbS U OCOOCHHOCTSIM BOCTIPUATHS HH(POPMALIUH.

J171s1 ”HBaNIMIOB | JIUI] ¢ OTPAaHIMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI OCBOGHHE TUCIUILIMHEI MOXKET OBITh YaCTUYHO HMIJIM ITOJTHOCTBIO
OCYIIECTBIICHO C UCIOJIb30BAaHUEM AUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTH.

Ilpn mpoBeneHWM TNPOMEXYTOUHOH aTTeCcTallid MO JAWCHUIUIMHE OOYYaroUIMMCS C HWHBAJIUAHOCTBIO W C OTrPaHUYEHHBIMH
BO3MOXHOCTSIMH 3JI0POBbSI O0ECHEUMBACTCS M0 WX 3asBICHHUIO IIPENOCTaBICHHE B JOCTYNHOW (opMe B 3aBUCHMOCTH OT HX
WHIVBHUAYaJIbHBIX OCOOCHHOCTEH HHCTPYKIMH O TIOPS/KE IIPOBENECHUS IMPOMEKYTOYHOH ATTECTAllMH, OLEHOYHBIX CPEICTB H
BO3MOXXHOCTH OTBETOB Ha 3a/aHus (MMCbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIBIOTEpE, MUCbMEHHO wipudToM bpaiins, c
WCIIONIb30BaHUEM YCIIYT aCCHCTEHTA, YCTHO).

[Tpu npoBeaeHUN NpoLEAYPbI OLICHUBAHUS PE3YJIbTATOB OOYYEHHs] MHBAJIMIOB U JIMIl C OTPAaHMYEHHBIMU BO3MOXHOCTSIMU 3JI0POBbSI
IpeycMaTprUBaeTCs HCIOIb30BaHUe IpeaocTaBiIeHHBIX Yenl Y min coOCTBEHHBIX TEXHUUECKHUX CPENICTB, HEOOXOIUMBIX UM B CBSI3H C
WX WHAMBUAYAIBHBIMH 0COOCHHOCTSAMU. [Ipy HEOOXOIMMOCTH MHBAIWAAM U JIMLAM C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3/10POBbS
TIPEIOCTABIISIETCS IOTIOTHUTEIBHOE BpeMs JUISl MTOJrOTOBKM OTBETAa Ha 3aJlaHus, MPOIeaypa OIeHUBaHUS Pe3yIbTaTOB OOYUSHHUS IO
JTUCLUTUIMHE MOKET MPOBOJUTHCS B HECKOJIBKO ATAIIOB.

© ®I'BOY BO «Henl'V»




01.03.02 IIpuknagnasg MaTeMaTHKa U MHPOpPMaTHKa, HANPABJIEHHOCTD (nMpoduin) puknagnas
MaTeMaTHKA M MCKYCCTBEHHbIH HHTeIeKT, Pusuka, 2025 rog Habopa, ouHasi popma o0yuyeHust

ITpopekTop 1o yueOHOH paboTe yTBepxkaeHo 24.02.25 A.A. CanamaToB
Y4eHBIM COBETOM MaTeMaTHYecKoro (akyipreTa

[Tporoxon 3aceqanus Ne 6 ot 20.02.2025

[Ipencenarens YdeHoro coBera

MareMaTH4ecKoro (akynpTeTa COIJIaCOBAHO E.A. Coponosa
3acenanuem kadgeapnl o0uIeli U TeopeTHYecKoi (PU3NKH

ITporoxon 3aceganus Ne 04 ot 30.01.2025

3aBenyromui kapenpoi COITIaCOBaHO A. E. Maiiep

ABTOD (COCTaBUTEIIH) A. A. D0Genb

CTpykTypa padoueii mporpaMMbl co00TBeTCTBYeT mpukasy pekropa ®I'bOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 247-1



