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1. HEJIX OCBOEHUMA TUCHUTIINHBI

Llenbio OCBOCHHS TUCIUILIHHBI «DU3UKa» SIBISETCS (POPMUPOBAHUE Y CTYACHTOB €CTECTBEHHOHAYYHOTO MHUPOBO33PEHUS U
nproOpeTeHre CTyICHTaMH 3HaHU# 00 OCHOBHBIX (DYHIAMEHTAIBHBIX 3aKOHAX (U3HUKH.

OCHOBHBIE 33J1a4H JUCITUTLUIHHBI: N3YyUYCHUE CTYACHTAaMHU OCHOBHBIX MMOHATHUN U 3aKOHOB (bPI3I/IKPI, 3HAaKOMCTBO C OCHOBHBIMH
METOJAaMHU UCCIICAOBaHMA, HCIIOJIb3YyEMBIMU B (1)1/131/11(6; HU3YyUCHUC HpI/IJ'IO)KeHI/Iﬁ (1)I/ISI/I‘ICCKI/IX 3aKOHOB B HpO(i)eCCI/IOHaJ'II)HLIX 3ajadax.

Pe3yJ’ILTaTI)I 06y'-IeHI/I$I 10 JUCHUIITIMHE HAIIPABJICHBI HA JOCTHKCHUEC NHAUKATOPOB!:

OIIK-1.1. O6nanaeT 6a30BEIMU 3HAHHUSMHU, TTOTYYCHHBIMHU B 00J1aCTH MAaTEeMaTHYCCKHX U (MJIM) ECTECTBCHHBIX HAYK

OIIK-1.2. leMOHCTpHpYET yMEHUSI peliaTh THIIOBBIC 3a/1a4d, (OPMYyITHpyEeMbIC B paAMKaxX MaTEMAaTHYCCKUX U (UJIM) €CTECTBEHHBIX
HayK

OIIK-1.3. ImeeT HaBBIKM HCIIOJIH30BAHMUS OCHOBHBIX MOHATHH, TEOPEM, 3aKOHOB MaTEMATUKH U (WJIM) €CTECTBEHHBIX HAYK IS
penreHus 3a1a4 NpophecCHOHATBHON NeITeTbHOCTH

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OIIOII

Hukn (pazgen) OITOIT: F1.0.20
2.1 TpeGoBaHus K NpeJBapUTeIbHOI NOATOTOBKE 00y4aloLIerocs:
Anrebpa

MaremaTnyeckuii aHaiInu3

JuddepeHnuanpHpie 1 pa3HOCTHBIC YPaBHCHHUS

T'eomerpus

2.2 JInCUUNIMHBI U MPAKTHKH, 1JIs1 KOTOPHIX 0CBOEHHUE TAHHOH TUCHHMILIMHBI (MOAYJIs1) HE0OX0AUMO KaK MpeAllecTBYIoOLIee:

IoaroroBka K mpoLeaype 3aIlUThl U 3alIUTa BBITYCKHOW KBATH(QHUKAIIMOHHOH paboThI

3. KOMIIETEHIIIY OBYYAIOIIETOCsl, ©OPMUPYEMBIE B PE3YJILbTATE OCBOEHMSI JUCIIATLTAHBI
(MOJY.JIsT)

OIIK-1: Cnoco0eH npuMeHsITh QyHAaMeHTATbHbIE 3HAHUS, IOJyYeHHbIE B 00JIACTH MATEMATHYECKUX U (UJIH)
€CTeCTBEHHBIX HAYK, U UCMO0JIb30BATH HX B PO eCcCHOHAILHOI 1eATeIbHOCTH

3HaTb:

Jns noctmxenns naankaropa OITK-1.1: ocHOBHBIE Onpe/ieNieHAs U IIOHATHS (GU3HKH, GU3UUECKYIO U MATEMATHIECKYIO
(hopmMynHpoOBKY QyHIAMEHTAIBHBIX (PU3NYECKUX 3aKOHOB, METOJIbI DKCIIEPUMEHTAIBHBIX H3MEPEHUI

YMeTh:

Jns noctmwkenus unaukaropa OIIK-1.2: npuMenaTs GpyHaaMeHTanbHble (r3nuecKkre 3aKOHbl, INIAHUPOBATh U CTABUTH HAyYHBIH
9KCIIEPUMEHT, 00pabaThIBaTh Pe3yNbTaThl H3MEPEHIH

Baaners:

Jns noctmwkenus unaukaropa OIIK-1.3: pemenns gusuueckux 3anad, paboThl ¢ H3MEPUTENbHBIMU IPHOOPaMU U
MaTeMaTHYeCKHIMH METOIaMH 00pabOTKH SKCIIEPHMEHTANBHEIX PE3yIbTaTOB

B pe3yjabTaTe 0CBOCHUS TUCHUILIIMHBI OﬁyllalOlIIMﬁCH JOJIZKCH

3.1|3nath:

3.1.1|ocHoBHBIE onpeneneHus U MOHATHA GU3UKH, GU3MIECKYIO U MATEMaTHIeCKylo GOpMyIHUPOBKY HyHAaMEHTAIbHBIX
Gbu3MYECKUX 3aKOHOB, METOIbI IKCIIEPUMEHTAIbHBIX U3MEPEHUN

3.2|Ymers:

3.2.1|npumensTs HyHAaMEHTaTIbHBIC (PU3NUECKHE 3aKOHBI, TNIAHUPOBATh U CTABUTH HAYYHBIH KCIIEPHMEHT, 00padaThIBaTh
Ppe3yNbTaThl U3MEpPEHUN

3.3|Baagern:

3.3.1|pemenus pusmyeckux 3amad, pabOTHl ¢ H3MEPUTENHFHBIMU IPHOOPAMH M MATEMaTHYECKUMH METOIaMH 00pabOTKH
9KCIEPUMEHTAIIBHBIX PE3YJILTATOB
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4. OFBEM JUCIIMIIVIMHBI (MOYJISA)
Ob6Lwas TpyaoemMKoCcTb 53ET
Yacos no yueOHOMY Tutany : 180 Buner konTponst B cemecTpax:
B TOM YHCIIE :
ayIuTopHBIe 3aHATus : 50 9K3aMEeHBI 7
caMmocTosTeNbHas padora : 99,7
4acoB Ha KOHTPOIIb 27
KOHTaKTHas pabora: 53,3
HKP: 3,3
5. CTPYKTYPA U COAEP KAHUE JUCIIMIIJIMHBI (MOAYJIS)
Kon HaumeHnoBanmue pa3jiejioB U TeM /BUA 3aHATHS/ Cemectp | YacoB JlutepaTtypa
| 3aHATUS [ Kvpc
Pazgen 1. ®usuyeckne 0CHOBbI MEXaHUKH
11 Ousuka. Ouzndeckue u3mepenus. Pasmeprocts. CHCTEMBI €IHUIL. 7 2 JI1.1J11.2 J11.3 JI1.4
CkansipHble U BEKTOpHbIe Beau4uuHbI. [IponsBenenus BekropoB. CBoicTBa JI1.5 J11.6 J11.7 JI1.8
mpocTpancTBa U BpeMeHH. CructeMbl oTcuéra. CHUCTeMbI KOOpIUHAT. JI1.9J12.1 JI2.2 J12.3
MarepuanbHasi TOYKa U CHCTEMbl MaTepUalbHbIX ToueK. KuHeMaTHka. J12.4 J12.5 J12.6 J12.7
Jsmxenne B Mexanuke. [lepemernenne. TpaekTopus, myTs. CKOpOCTB. JI2.8 JI12.9J13.1
VYckopenne. PaBHomepeMeHHOE TOCTyTaTeNlbHOE IBIKeHNe. KpuBommHeitHOe 2132333243556
JBxeHue. HopmanbHOe U TaHMeHIMAIbHOE YCKOPEHHUs. YTII0Bas CKOPOCTb,
yrioBoe yckopenne. MHeprmanbHabie cucteMbl oTcuéTa. 3akoHbl HproTOHA.
Cuta. OcHOBHBIE CHIIBI B KJIaccU4decKoil MexaHuke. Macca. Fimnyinsc. 3akoH
COXpaHEeHUs UMITyJbca. PaboTa critbl, MOIIHOCTB, dHeprusl. Kunetndeckas u
HOTEHIMAJIbHAS SHEPTUH. 3aKOHBI COXpaHEHHs UMITYJIbCa U S9HEepruH. /JIex/
1.2  |Pemenue 3ana4 no Mmexanuxe /IIp/ 7 4 JI1.1J11.2 J11.3 J11.4
JI1.5 JI1.6 JI1.7 JI1.8
JI1.9J12.1 J12.2 J12.3
JI2.4 J12.5 J12.6 J12.7
JI2.8 J12.9J13.1
0122 33 34 235 D6
13 Mexanuka /Cp/ 7 18 (JI1.1J11.2 J11.3 J11.4
JI1.5 JI1.6 JI1.7 JI1.8
JI1.9J712.1 J12.2 J12.3
JI2.4 J12.5 J12.6 J12.7
JI2.8 J12.9J13.1
0122 33 34 35 D6
Paznen 2. MoaekyasipHasi pu3nka 1 TepMOANHAMHUKA
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2.1 TennoBoe ABHKEHNE MOJIEKYI. MOJIEKYIIPHO-KHHETUIECKUI CMBICIT 7 4 JI1.1J11.2 J11.3 JI1.4
JIABJICHUS U TeMIIepaTypsl. PaBHOBECHOE U HEPAaBHOBECHOE JIT.5 JI1.6 JI1.7 JI1.8
TEPMOJUHAMUYECKOE COCTOAHUS. TepMOaMHAMUYECKHE IPOLIECCHI, JI1.9J12.1 J12.2 J12.3
o0OpatuMble 1 HeOOpaTUMbIE TEPMOJIMHAMUYECKHUE Mpoliecchl. MneansHblit J12.4 J12.5 J12.6 J12.7
ra3, ypaBHeHue Menneneesa-Kianeiipona, npoueccs B uieaabHOM Tase. J12.8 J12.9]13.1
HyneBoe Hauano tepmoauHaMuky. BHyTpeHHss sHeprus. PaboTa u temiora. 013233 34 35 26
INepBoe Hauano TepMoauHaMuku. TemnoémkocTs. CTeneHn cBOOOIbI U
TeMI0EMKOCTh UeabHoro rasa. Ilpusenénnas Teriora; reopema Knaysuyca
UL 00paTIMOTO M HEOOPaTHMOTO KPYTOBBIX IIPOLECCOB. TEmIOBbIE MaIIHHEL.

Iuxn Kapro. DHTponus. DHTponus B 00paTUMBIX U HEOOPaTUMBIX
anmabaTHuecKkux nporeccax. Bropoe Hayano TepMOIMHAMUKHL.
CratucTuueckuil CMbICI SHTPONUYU. DHTPONUS UAEAIBLHOro rasa. Tperse
Havaso TepmoauHaMuky (Teopema Heprera). /JIex/
2.2 |Pemenue 3ana4 o MoseKymnsipHOH ¢usuke u repmoauHamuxe /I1p/ 7 8 JI1.1J11.2 J11.3 J11.4
JI1.5 J11.6 J11.7 J11.8
JI1.9J12.1 J12.2 J12.3
J12.4J12.5 J12.6 J12.7
J12.8 J12.9]13.1
D132 33 34 35 26
2.3 |MonexynspHas ¢pusuka u repmoauHaMuka /Cp/ 7 18 [JI1.1J11.2J11.3J11.4
JI1.5 J11.6 J11.7 J11.8
JI1.9J12.1 J12.2 J12.3
J12.4 J12.5 J12.6 J12.7
J12.8 J12.9J13.1
D132 33 54 35 26
Pa3nen 3. DjekTpuuecTBO U MAarHETH3M

3.1 3aKoH COXpaHEHUs EKTPUIECKOTO 3apsa. 3akoH KymnoHa. 7 4 JIT.1 JI1.2 JI1.3 JI1.4
DNIEKTPOCTATUUECKOE T10JIE, €T0 XapaKTEPUCTUKU: HANPSHKEHHOCTbD, JIT.5 J11.6 JI1.7 JI1.8
noreHnuat. Pabora 31eKTpoCTaTHIecKOro Mosis o MePeMEeICHHUIO 3apsa. JI1.9J12.1 JI2.2 J12.3
Cuna Toka, Hanpsbkenue, conpotusienue, D/1C. 3akonsl Oma, npaBuia JI2.4 J12.5 J12.6 JI2.7
Kupxroga. DiaekTprueckuii TOK B TIOJIYNPOBOAHUKAX. [10IyIIPOBOIHUKOBBIC JI2.8 JI2.9J13.1
JUOB! ¥ TpHOAbL. OCHOBHBIE XapaKTEPUCTUKU U 3aKOHBI JUI MATHUTHOTO 013233 34 35 26
moJisl. SIBjeHue dIeKTpoMarHuTHON HHAYKIHK. 3akoH Jlenma. Buxpesoe
3JIeKTpUYecKoe nojie. YpaBHeHHss MakcBesuia JJis 3JIEKTPOMarHUTHOTO
nosisi. BonHoBoe ypaBHeHue. /JIex/

3.2 Permienue 3amau 1m0 3JIeKTpUUeCTBY U MarHetusmy /I1p/ 7 8 JIL.1J11.2 J11.3 J11.4

JI1.5 JI1.6 JI1.7 JI1.8
JI1.9J12.1 J12.2 J12.3
JI2.4 J12.5 J12.6 JI2.7
J12.8 J12.9]13.1
0132 33 54 55 26
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3.3 OnexrpuuectBo ¥ MarHeTu3m /Cp/ 7 18 |JI1.1J11.2J11.3 J11.4
JI1.5 J11.6 J11.7 J11.8
JI1.9J12.1 J12.2 J12.3
J12.4J12.5 J12.6 J12.7
J12.8 J12.9]13.1
013233 34 35 26
Paznen 4. Kosnebanusi u Bosinbl. BosiHOBasi M KBaHTOBasi ONTHKA
4.1 Kone6anus, Bub! KoseOaHUH, XapaKTEPUCTUKU KOJIEOATEIbHOTO IBIXKEHUSL. 7 4 JI1.1J11.2 J11.3 J11.4
Bomnsl. [IpogonbHble 1 monepednbie BOHBL. MeXxaHndecKue 1 JIT.5 JI1.6 JI1.7 J11.8
3JIEKTPOMArHUTHbIE BOJHBL. HTepdepeniys BonH. CTOSYHUE BOIHEIL. JI1.9J12.1 J12.2 J12.3
Wurepdepenius cBeToBbIX BOJIH. IHTEepdepeHIus B TOHKUX TICHKaX. J12.4 J12.5 J12.6 J12.7
Kousnia Hetotona. Judpaxius. Ipunnun [oiirenca-@penens. 30Hbl J12.8 J12.9]13.1
Openens. IudpakiroHHas pelieTka, ee CrekTp. SBieHre noIspu3aui. 213233 543556
Ionspuzatopsl. IInockas, kpyrosas, sIIMOTHYECKas Honsgpu3anus. CTeneHb
nosipu3aun. 3akoH Maimoca. SIBieHe JBOHOTO JIydernpeoMIeHHS.
TemoBoe uznyuenue. 3akon Kupxroda. 3akon Credana-bonbimana, 3akoH
Buna. Criektp TemoBoro usiyuenus, popmyina [Tnanka. @otosddekr,
3aKkoHbI poTodpdpexra. DoToHsl, popmyna DiiHmTENHA 1 hoTodddekTa.
Nmnynbe poToHoB U AaBieHue ceeta. Iddext Kommnrona. /Jlek/
4.2 Pemienue 3anau Ha KoyieOaHUS U BOJHBI, BOJIHOBYIO H KBAaHTOBYIO ONTHKY 7 8 JI1.1J11.2 J11.3 J11.4
Mp/ JI1.5 J11.6 J11.7 J11.8
JI1.9J12.1 J12.2 J12.3
J12.4 J12.5 J12.6 J12.7
J12.8 J12.9]13.1
D132 33 54 35 26
4.3 Konebanus u BonmHbl. BonHOBas u kBanToBas ontuka /Cp/ 7 21,7 |J1.1J11.2J11.3J11.4
JI1.5 J11.6 J11.7 J11.8
JI1.9J12.1 J12.2 J12.3
J12.4 J12.5 J12.6 J12.7
J12.8 J12.9J13.1
D132 33 54 35 D6
Pa3nen 5. Ctpoenne aToMa 4 aTOMHOTO SIAPa
51 Mopenu aroma. [loctymater bopa. Ciektp atoma Bomopona o bopy. 7 2 JIT.1 JI1.2 JI1.3 JI1.4

KopnyckynsipHo-BoIHOBOM Jyanu3M CBOMCTB MaTepUH, OMBITHOE
MOJTBEPIKICHUE BOJIHOBBIX CBOMCTB YacTull. COOTHOIIEHHE
HeonpezeneHHocTH [ elizenoepra. Ypasuenue [llpeannrepa, BoaHoBas
yHKIHS.

OcHoBHbIe cBoOiicTBa siep. Tunsl pacnaja saep, OCHOBHOM 3aKOH
paaroaKTHUBHOTO pacnaza. SnepHsie 1 TepMosiIepHbIe peakuuu. SnepHsie
CHIJIBI. BI/I)IBI 3JIEMCHTAPHBIX YaCTHUIl U q)yH}IaMCHTaIIBHLIC B3aHMOHCﬁCTBHH.

/JIex/

JI1.5 JI1.6 JI1.7 JI1.8
JI1.9J12.1 J12.2 J12.3
J12.4 J12.5 J12.6 JI2.7
J12.8 J12.9]13.1
0132 33 54 55 26
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5.2 Pemenue 3anau o atoMHOM U sinepHoi ¢usuke /I1p/ 7 6 JIT.1J11.2 J11.3 J11.4
JI1.5 J11.6 J11.7 J11.8
JI1.9J12.1 J12.2 J12.3
J12.4J12.5 J12.6 J12.7
JI2.8 J12.9J13.1
013233 34 35 26

53  |Aromnas ¢usuka. SnepHas ¢usuxa /Cp/ 7 24 [JI1.1J11.2J11.3J11.4
JI1.5 J11.6 JI1.7 J11.8
JI1.9J12.1 J12.2 J12.3
J2.4J12.5 J12.6 J12.7
JI2.8 J12.9J13.1
21032 323 54 55 D6

Pa3nen 6. Unas konTakTHasi padoTa

6.1 |MunuBunyanbHble KOHCYJIBTALMH, TeKYIUH KOHTpoab /MKP/ 7 33 [J1.1J1.2J11.3J11.4
JI1.5 J11.6 JI1.7 J11.8
JI1.9J12.1 JI12.2 J12.3
J2.4J12.5 J12.6 J12.7
J12.8 J12.9J13.1
D122 53 54 35 D6

6. POHJ1 OHEHOYHBIX CPEJACTB

6.1. ITepeyeHb BHIOB OLICHOYHBIX CPEACTB

TecTupoBaHue 0 3aJaHUSM CIEIYIOIUX pa3iesioB: GU3UIECKUE OCHOBBI MEXaHUKHU, MOJIEKYJISIpHAs (pU3MKA U TEPMOJUHAMUKA,
JJIEKTPUYECTBO U MAarHETH3M, KOJIEOAHUS U BOJIHBL, BOJHOBAs U KBAaHTOBAs OITUKA, CTPOCHUE aTOMa, CTPOEHHUE aTOMHOTO SIpa.
KonTpoabHble BOIpOCk MO IPOMEXYTOYHOM aTTeCTaluu.

6.2. TunoBbie KOHTPOJIbHbIE 32JaHUS M MHbIE MaTepHAJIbI VISl TEKYLIeH aTTecTaluu

1. Bo cKoIBKO pa3 IIOTHOCTH BO3/yXa, 3aMOJIHSIONIETO TOMEIIEHNE 3UMOH TIPH 3aIlaHHOH TeMIreparype, OOJIbIIIe ero IIOTHOCTH
JIETOM IIpU IaHHOH TemmnepaType? JlaieHue raza MOXHO CUUTATh OCTOSIHHBIM.

2. IIpu noxbpeMe BepToOIeTa Ha HEKOTOPYIO BBICOTY OapoMeTp, HaXOAAMIHICS B eT0 KaOWHe, H3MEHMII CBOE MTOKa3aHHe Ha HEKOTOPOe
3HaueHue. Ha kakoif BbICOTE JIETUT BEPTOJET, €CIIU Ha B3JICTHOH IIIOMaKe OapoMeTp IOKa3bIBal U3BECTHOE 3HAUCHHE?
Temmeparypy Bo3gyxa CAMTAaTh HOCTOSHHOM U U3BECTHOI.

3. Ompezenute yAenbHYIO TEIJIOEMKOCTh IIPU IIOCTOSIHHOM JIaBJICHUH KUCIOPO/A.

4. Kucnopo Maccoif m HarpeBaroT IpH MOCTOSHHOM JaBIeHNH. HauanbHas 1 KOHeUHas TeMIepaTypsl AaHbl. OnpenennTs
U3MEHEHUE BHYTPEHHEH SHEpIrUu rasa.

5. UneanpHas TeruoBas MalInHa, paboTarommas 1mo KTy KapHo, coBepIaeT 3a 0JIMH UK HEKOTOPYIO padoTy. Temmeparypa
HarpeBareiid U TEMIIEpaTypa X0JI0UJIbHUKA U3BCCTHBI. Haﬁ}]I/ITC KOJIMYECTBO TCIJIOTHI, OTAaBa€MOEC MaIINHOH 3a OJOWH IHUKIT
XOJIOAMITBHUKY.

6. JIBa paBHBIX OTPHULIATEIBHBIX 3apsi/ia HAXOAATCS Ha 3alaHHOM PAcCTOSIHUM APYT OT apyra. Onpenenure HalpsyKeHHOCTD 1101 B
TOYKE, PACTIONIOKEHHON Ha HEKOTOPOM PACCTOSHUH OT 3apsOB.

7. C xaKo# CKOPOCTBIO HOJDKEH JIBUTATHCS IEKTPOH, YTOOBI €r0 HMITYJIBEC OBLT PaBeH UMITYNIECY (OTOHA C 3aJaHHOMN JUTHHO
BOJIHBI?

8. JlnnHa BOJHEI CBETa, COOTBETCTBYIOMAst KpacHOit rpaHuIie poTod(dexra, AT HEKOTOPOTro METaIa, PaBHA HEKOTOPOH JUTHHE
BoyiHEI. Haiitn paGOTy BBIXOZA 3JICKTPOHOB U3 METaJllIa U MAKCUMAJIbHYIO CKOPOCTB 3JIEKTPOHOB, BBIPBIBAEMBIX U3 3TOI'0 METAJlIa
CBETOM C 3aJJaHHOH JJIMHON BOJIHBI.

9. Kakoii uzoron odpasyetcs u3 Topus mocie deTelpex anb(a-pacnanos u IByX OeTa-pacrnanos?

10. DHeprus cBsA3M sAApa, COCTOAIIETO U3 TPEX MIPOTOHOB U YeThIpEX HEHTPOHOB, N3BecTHA. OMPEennTs Maccy
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HeﬁTpaJ'ILHOI‘O aromMma, 06naz[a}o1nero 9TUM SAPOM.

6.3. TunoBbie KOHTPOJIbHBbIC BONIPOCHI U 3aJJaHUA JJIsA l'lpOMe)RyTO'lHOﬁ aTrecTaluu

TunoBble KOHTPOJIBHBIE BOMPOCHI /ISl IPOMEKYTOUHON aTTeCTalluu

1.IIpeamer dusuku. Ouzuueckue uamepenus. Pasmeprnocts. Cuctemsl equnull. CKalspHble U BEKTOPHBIE BEIMUUHBL
2.Kunemarnka matepuanpHoi Touku. CucteMsl otcuéra. CucteMsl KoopauHar. [Bmkenne B Mmexanuke. [lepemerienne.
TpaekTopus, myTb.

3.CxopocTb. Yckopenue. PapHonepeMeHHOE OCTyNaTeIbHOE ABIKEHUE.

4.KpuonuHeiiHoe nsuwkenue. HopmanbHOE M TAHT€HIMAIBHOE YCKOPEHHS. YTII0Bast CKOPOCTh, YIIIOBOE YCKOPEHHE.
5.Mueprmansabie cucteMbl otcuéra. [Ipuamm nneprun. [lepserit 3akon Hetotona. Cuia, BUIIBI B3aNMOIEHCTBHSL.
6.Bropoii 3akoH Herorona. Macca. imnynsc. Tpetuit 3akoH HptoToHa. 3aKOH COXpaHEHHS UMITYJIbCA.

7.OCHOBHBIE CUJIBI B KJIACCUIECKON MEXaHHKE.

8.Pabota cuibl. MomHocTh. DHeprus. Kunetnyeckas u nmoTeHIHanbHas 3Hepruu. KoHcepBaTHBHaAs cucTema.
9.IloTeHnuanpHOE NoJe. 3aKOH COXPAHEHUSI U IIPEBPAILEHUs SHEPTUM.

10.I'paButannonnoe noje 3emin. Kocmmaeckue CKOpoCTH.

11.IlenTpanpHblii yaap. YOpyroe u Heynpyroe coygapeHust AByX Teil. LleHTp Macc cucTeMbl MaTepUalbHBIX TOUEK.
IloctynaTtensHOeE, BpalaTenbHOE U MIIOCKOE ABHKCHHUS.

12.BpamatenbHoe IBIKEHUE a0COTIOTHO TBEPIOTO Tela BOKPYT HEMOABKHON ocd. MOMEHT HHepLUH. MOMEHT UMITYJIbCA.
MomeHT cubl.

13.0cHoBHBIE ypaBHEHMs IUHAMUKHU BpameHus. Kunetudeckas sHeprus BpaleHUsl.

14.OcHOBBI clieIMATBHONM TEOPUH OTHOCHTEILHOCTH, TIOCTYNIAThI DHHINTEHA, peoOpa3oBanus JlopeHra.

15.0cHOBHBIE OTHOLIECHHS PEJIATUBUCTKON TUHAMUKH.

16.0OcHOBHBIE TTPEACTABICHIS MOJIEKYISIPHOH (HH3HKH, OCHOBHBIE TEPMOJINHAMHIECKUE TapaMeTphI.

17.Mopgenb uaeanbHOro ra3a, OCHOBHBIE 3aKOHBI HJI€aIbHOTO ra3a

18.0cnoBHoe ypaBaenne MKT uneansHoro raza. Temmeparypa kak Mepa cpeHeld KHHETHIeCKOH YHEPTUH.
19.PacnipesieneHye yacTHIl 10 CKOPOCTAM U 110 3HaueHusM sHepruu (Makcseiuia, bonbimana).

20.BHYTpeHHSIsI DHEPTHS, CTETICHH CBOOO/IBI.

21.Pa6ota u TemnoTa, 1 Ha4yano TePMOAUHAMUKH.

22.TennoeMKoCThb, CBSI3b TEINIOEMKOCTH C YHCIIOM CTereHeit cBo0o bl (ypaBHeHHE Maiiepa).

23.TepMOIUHAMUYIECKUE U30IPOLIECCHI.

24 PaBHOBECHBIC 1 HEPAaBHOBECHBIE, 00paTUMBIC K HEOOPATUMBIE MPOIECChl. DHTPOITHUS KaK TEPMOTUHAMUYUCCKHUIT TapameTp.
25.CraTucTudeckoe TOJIKOBaHUE SHTpONUM. BTopoe Hauano TepMoIuHAMUKU. DBOJIOLUS WIN HAaKOIUIEHHe SHTponuu? TpeTse
HayaJIo TEPMOJIUHAMUKH.

26.TennoBoi asuratens, kij. Lukn Kapno, reopemsr Kapho.

27.Cuitbl B3aUMOICUCTBHS MEXIy MOJIEKYJIaMH, ypaBHeHue ra3a Ban-nep-Baanbca, kpurndeckas Touka.

28.)KuaxocTH, NOBEPXHOCTHOE HATSKEHUE.

29.TBep/ble Tea, TUITBI KPUCTAJLIOB.

30.®Pa30Bble EpexXoAbl IEPBOTO U BTOPOro pona. IIpumeps! (moapobHo pa3oOpaTs).

31.IIpupona snekrpudecTBa. DIEKTPHUUSCKHUNA 3apsi], 3aKOH COXPaHEHMS AIIEKTPUIECKOTo 3apsa, 3akoH KyioHa.
32.O1eKTpoCcTaTUUECKOE T0JIE, CUIIOBBIE JINHUHU, HAIIPS)KEHHOCTD, IPUHIIMII CYIEPIO3ULIUH.

33.I1oTok BekTOpa HAPSHKEHHOCTH, TeopeMa [ aycca.

34.PaboTa cri1 3JeKTPOCTATHIECKOTO OIS, IUPKYIIALUS BEKTOPA HANPSDKEHHOCTH, (PU3HYECKUI CMBICT TEOPEMBI O IUPKYIISIHH.
35.HOTCHI_II/I3,J'I, Pa3HOCTh NOTCHIHAJIOB, SKBUIIOTCHIIUAJIbHBIC IIOBEPXHOCTH. CBﬂ3b MCEXKY HANPSOKEHHOCTHIO U TOTCHIMAJIOM.
36.DnekTpudecKkoe nose 3apsPKeHHOHN ITaCTHHBI U cephl.

37.0Onekrpudeckas eMKocTb. KonneHcaTop. DHeprus KOHAEHCATOpa U SIEKTPUUECKOTO TOJIS.

38. JIudneKTpUKH, AUIIEKTpUIecKas MPOHULIAEMOCTb.

39.I1omynpOBOJHUKY, TPOBOJHHUKH.

40.9Onexkrpuyeckuit Tok. Cuiia ToKa, INOTHOCTh TOKA, MEXaHU3M IPOBOJAMMOCTH METAJUIOB.

41.3axoH OMa A1 OJJHOPOJHOTO YYacTKa LEMH, CONPOTUBICHUE, 3aBUCUMOCTh CONIPOTUBIICHUS METAJIOB OT TEMIIEPATYpPhI, 3aKOH
Jxoynsa-JleHna.

42.CropoHHHME cuJIbl, 3aK0H OMa 1711 HEOAHOPOIHOTO Y4acTKa LIEHH.

43.CoenuHEeHNE TIPOBOTHUKOB.

44 Tlpupona marueTuzMa. MarHuTHoe 10Jj1€e, CWIOBBIE TMHUK MarHuTHoro noiia. Cuna Jlopenma, 3akoH Ammepa.

45.3akon buo-Casapa-Jlamiaca, NpuHINT CYIEPIIO3UIMH, MATHUTHOE T10JI€ TIPSIMOJIMHEIHOTO ITPOBOTHUKA C TOKOM.
46.Teopema 0 LUPKYJISAILUH JJI1 MATHUTHOTO T0JIs1, €€ (PU3UUECKHIA CMBICIL.

47.MHKpO U Makpo TOKH, MarHUTHasl IPOHUIIaeMOCTh. PeppoMarHeTHKy, apaMarHeTUKU U JUaMarHeTHKH.

48.3aK0oH 2JIeKTpOMarHTHOW MHAYKIuH (3akoH Dapazes), npasuio JleHna.

49.BosnuknoBenne O/[C B 1BHXKYIIEMCS U HETIOJIBM)KHOM IPOBOJHUKAX, TEHEPATOPHI IEPEMEHHOTO TOKA.
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50.CaMOMHAYKIUS, UHAYKTUBHOCTb KOHTYpA (KaTYIIKH). DHEPIUsl MaTHUTHOI'O HOJIS.

51.BuxpeBoe ayeKTpudeckoe moje, Tok cMenienus. Cucrema ypaBHeHH MakcBeluia B MHTETpajibHOM U MU GepeHInanbHON
thopme.

52.'apMOHHYECKHE KOJICOAHUS, UX XaPAKTEPUCTHKHU. Y paBHCHHUE TApMOHUYECKUX KOJICOAHUH. DHEPTUs NPH KOIeOaHUSX.
53.MexaHuyeckue rapMOHHYecKHe KojieOaHus (TapMOHUYECKHE OCIHIUIATOPHI (MAsTHUKN)).

54.OnexTpoMarHUTHbIE TApMOHUYECKUE KOJIeOaHus (3IEKTPUUECKUN KoneOaTeIbHbIH KOHTYP).

55.CnoxxeHne rapMoOHHYeCKHUX KoseOanuii. buenue.

56.3aryxaronue koaebanus. JlekpeMeHT U J0OPOTHOCTb.

57.BeinykIeHHBIC KoJieOaHus. Pe3oHaHc.

58.IIpupojaa BonHOBOrO npolecca. Bonubl. YpaBHenue Geryiueil BoaHbl. BonHoBoe ypaBHeHUe.

59.Murepdepennus BosH. CTOSYNE BOJIHBI.

60.3ByKOBBIE U 3JIEKTPOMATrHUTHBIE BOJIHBL.

61.BomnHoBBIE CBOVICTBA cBETa. SIBIEHMSA, X OATBEPKAAIOIINE.

62.KopnyckyisipHble CBOIUCTBA cBeTa. SIBIEHUs, UX IOJTBEPAKIAIOLINE.

63.Monenu aroma TomcoHa u Pe3epdopna, TuHEHUATHIH CIIEKTP aTOMOB.

64.ITocrynatsl bopa, ciektp atoma Bogopoa o bopy.

65 .KopiryckynsipHO-BOTTHOBOH JAyaIl3M CBONCTB BEIIECTBA, COOTHOIICHNE HEOTIPEIEIIEHHOCTEH.

66.BonHoBas GyHKIHUS, €e CTaTUCTHYECKU cMbIci, obuiee ypaBHenue lllpeaunrepa, ypasuenue lpeaunrepa st CTalMOHAPHBIX
COCTOSIHUH.

67.Yactuia B 0JHOMEPHON NPSIMOYTOJIbHON OTEHIUAIBHON sIME ¢ OECKOHEYHO BBICOKUMH CTEHKAMHU.

68.KBanToBsie urcna, npuanuil [laynu, pacupeaeneHue SJIeKTPOHOB B aTOME MO0 COCTOSTHUSIM.

69.Pazmep U cocTaB aTOMHBIX SII€P, MACCOBOE U 3apsJ0BOE UKCIa. DHEPTUsl CBS3U sApa, sIICPHbIE CUIIbL.

70. PagroakTHBHOE WU3JTyYEHHE U €r0 BUJIbL. 3aKOHOMEPHOCTH anb(a, 6eTa u raMMa pacrajoB.

71. 3akoH panuoakTuBHOro pacnaza. Ilepuon nomypacnana.

72. SlnepHble peakiy, IEeHbIE sIepHbIe peakurd. TepMOosIepHbIe PEaKIum.

73. Knaccuduxarnys >1eMeHTapHbIX YaCTHULl, KBAPKH.

74 .Bunel B3anMOAEUCTBYS IIEMEHTAPHBIX YaCTHII.

TunoBsle 3aJaHust A1 IPOMEXYTOUHON aTTeCTALU

1. Bo cKoJIBKO pa3 INIOTHOCTH BO3yXa, 3aMIOJHSIONIET0 IIOMEIIeHHe 3UMOH ITPpY 3aJaHHOHN TeMIlepaType, OOJbIIe ero INIOTHOCTH
JIETOM IIpU IaHHOH TemmepaType? JlaBieHue ra3a MOXKHO CUMTATh IIOCTOSIHHBIM.

2. Ilpu nogpeMe BepTojeTa Ha HEKOTOPYIO BEICOTY OapoMeTp, HaXOAAIMINICS B €ro KaOHHe, M3MEHHI CBOE IMOKa3aHHe Ha HEKOTOPOe
3HaueHue. Ha kakoif BbICOTE JIETUT BEPTOJIET, €CIIU Ha B3JICTHOH IIIONIaKe OapoMeTp IOKa3bIBal U3BECTHOE 3HAUCHHE?
Temnepatypy Bo3yXa CUUTATh IIOCTOSIHHOM U H3BECTHOH.

3. Ompezenure yAenbHYIO TEIJIOEMKOCTh IIPU IIOCTOSIHHOM JIaBJICHUH KUCIOPO/A.

4. Kucnopon Maccoil m HarpeBaroT IIpH MOCTOSIHHOM JaBJieHNH. HauanpHast 1 KOHeUHast TeMIepaTypsl JaHbl. OnpenennTsb
M3MEHEeHHe BHYTPEHHEH DHEPTHH ra3a.

5. MneanpHas TemioBas MallnHa, padoTatommas 1o nukity KapHo, coBepiaeT 3a OAuH UK HEKOTOpYyIo padboty. TemnepaTypa
HarpeBaTels ¥ TeMIIepaTypa X0JIOIMIbHAKA H3BECTHBI. HalliuTe KOMMYECTBO TEIUIOTHI, OTAaBaeMOE MAIIMHOM 32 OJTUH MK
XOJIOJUIIBHUKY.

6. JIBa paBHBIX OTPHULATEIBHBIX 3apsiia HAXOIATCS Ha 3aJaHHOM PACCTOSIHUH APYT OT Apyra. OnpeaenuTe HanpssKeHHOCTD OIS B
TOUKE, PAaCIIOJI0KEHHONH Ha HEKOTOPOM PACCTOSHUHU OT 3aps/I0B.

7. C KaKo# CKOPOCTBIO JIOJDKEH JBUTATHCS 3JEKTPOH, YTOOBI €r0 HMITYJIEC OBUT paBeH UMITYJIbCY (OTOHA C 3aJaHHOH JUTHHOM
BOJIHBI?

8. JlmiHA BOJTHEI CBETa, COOTBETCTBYIOIIAst KpacHO# rpanuie GpoToaddexra, 1t HEKOTOPOTO MeTajlla, paBHAa HEKOTOPOH JUTHHE
BoyiHEI. Haiitn paGOTy BBIXOJ@ 3JICKTPOHOB M3 METaJlyla U MAKCUMAJIbHYIO CKOPOCTB 3JIEKTPOHOB, BBIPBIBAEMBIX U3 3TOI'0 METaJlIa
CBETOM C 3aJJaHHOH JJIMHON BOJIHBI.

9. Kakoii uzoron odpasyercs u3 Topus mocne ueTelpex ajnbda-pacnanos u IByX OeTa-pacrnanon?

10. DHeprus CBS3H SIpa, COCTOSIIETO U3 TPEX MPOTOHOB U YETHIpEX HEUTPOHOB, N3BecTHA. ONpeIeUTh MacCy HEHTPAITLHOTO
aToMma, 00J1aJIafoIIero ATUM SIPOM.

6.4. Kputepuu oneHuBaHus

B kauecTBe TeKyIero KOHTPOJIS UCTIOIB3YIOTCS TECTUPOBAHMS 10 MPAKTHYECKUM 33aHMUAM. 3a4eT 110 TECTUPOBAHUIO U OTNPOCY
BBICTABJIETCS B Clly4yae BBIIOJIHEHUs He MeHee 50% 3a1aHuid.

Jns mpoBeaeHNs IPOMEKYTOUYHON aTTECTAIMHY IPENOAaBaTeNb MOAOUPACT U3 TECTUPOBAHMH 10 NPAKTUIECKUM 331aHUIM
HEo0X0IUMO€e KOJIMIECTBO BOIIPOCOB U 3ajau. IIpoJomKkuTeIbHOCTh IPOMEXYTOUHOU arTecTanuu cocrabiser 60-90 munyt. Ilocne
3aBEepIICHNS] TECTUPOBAHMA U (HOPMATBLHOTO MOABEACHHS Pe3yIbTaTOB TECTUPOBAHUS MIPEIOAaBaTesb 00CYKIaeT U 3a1aeT
JIOIOJIHUTEIIbHBIE BOIPOCHL U3 CIIMCKA KOHTPOJILHBIX BOIIPOCOB IS IPOMEXYTOYHOM arTrectauuu. ITo utoram Takoro
cobeceI0BaHMS NIPENOAABATENb ONPEeIIsieT YPOBEHb OCBOCHHS IPOBEPSEMbIX KOMIICTEHIN U BBICTaBIISIET COOTBETCTBYIOIIYIO
OLIEHKY.

Ha mpomMexxyTo4yHOM aTTecTaluy CTYIEHT N0AY4acT OUEHKY:
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OTJIIMYHO/3a4TEHO - €CJIM BBIIOJIHEHO He MeHee 80% 3aJaHuii TeCTUPOBAHUS, IPU OTBETE HA KOHTPOJIbHBIE BOIIPOCHI,
BOCIIPOM3BOJIATCSA COOTBETCTBYIOIINE MaTEMAaTHUECKUE BBIKJIAIKHU U JIOTUUHBIE PACCY)KICHHUS, 3a/1a4 IIOJIHOCTBIO PEeIIeHbI, CTYIEHT
MPaBUILHO 00OCHOBHIBAET NPUHSTHIC PELICHUS, BO3MOXHbI HECYIIIECTBEHHBIE OLIMOKY;

XOPOIII0/3aUTEHO - €CIIH CTYJCHT, BBIIIOIHUB MPABHIBHO He MeHee 65% 3aaHuil TECTUPOBAHMS, TBEPAO 3HAET MAaTePHall, IPaMOTHO
U 110 CYLIECTBY M3JIaraeT ero, Ho Npu 3TOM JOIYCKarOTCs HerpyOble OIMOKH MPH BbIBOAE (OPMYIT U PEIICHUHU 33134 WIH
OTCYTCTBHE HEKOTOPBIX AJIEMEHTOB BHIBOJIA;

YIOBJIETBOPUTEILHO/3aUTEHO - €CJIM IIPU TECTUPOBAHHUH BHINOJHEHO He MeHee 50% 3amaHuil, CTyJeHT 3HaeT TEPMUHOJIOTHUIO, T.€.
OTBEYaeT Ha KOHTPOJIbHBIE BOIPOCHI M 3HAET OCHOBHBIE MIOHATHS, COOTHOLICHUS (06€3 BBIBO/A), OTIpe/ieNieHHe U (PU3HnYeCKUi CMBICIT
BEJINYMH;

HE Y/IOBJIETBOPHUTEJILHO/ HE 3a4TEHO - €CJIM BBIIIOJIHEHO MeHee 50% 3aaHuii TeCTUPOBAHUS, CTYACHT HE MOXKET OTBETUTh Ha
KOHTPOJIbHBIE BOTIPOCHI, HE 3HAE€T OCHOBHBIE MOHATHUS, (OPMYJIBI, ONIpeiesieHre U PU3NIECKUH CMBICI BEJIHIHH.

7. YHEBHO-METOJNYECKOE H THOOPMAIIMOHHOE OBECIHEYEHUE JUCHUILIIMHBI (MOAY JIST)

7.1. Pexomennyemasi 1urepatypa

7.1.1. OcHoBHas aUTEpaTypa

ABTODBI, COCTaBUTETHN 3arnaBue WznarensctBo, TOn| Pecypc
JI1.1 |Cagenses U. B. Mexanuka Canxrt- [Tetepbypr | OBC
(https://e.lanbook.com/book/187811) : JTanb, 2022
JI1.2 |CaBennes U. B. KBanToBas onTtuka. AtomHas ¢usrka. Ou3nka TBEpAOTo Tea. Camnkr- [Terepoypr | 3BC
®du3nKa aTOMHOTO sIIpa U JIEMEHTapHBIX YaCTHUI] : Jlans, 2022
(https://e.lanbook.com/book/210611)
JI1.3 |Kossipes A. B. TepMoauHaMuKa U MOJIEKYJIIpHas HU3UKA: yueOHOE mocoOue Tomck : ToMckuit 9BC
(https://biblioclub.ru/index.php?page=book&id=208984) roCy/IapCTBEHHBIN
YHUBEPCHUTET
cucTeM
yIIpaBIeHHUs U
PaJHO3IEKTPOHUK
n, 2012
JI1.4 |Ky3neuos C.H. MonekynsipHas ¢pusuka. TepmoauHamMuKa: yueOHoe mocobue Tomck : OBC
(https://znanium.com/catalog/document?id=158014) HaunonansHeIi
UCCIIE0BATENIBCK

uit ToMckuii
MOJUTEXHUUCCKHU U
yauBepcuteT, 2007

JI1.5 |Ky3nenos C.U. dusryecKre OCHOBBI MEXaHUKH: yueOHOE mocobue Tomck : 9BC
(https://znanium.com/catalog/document?id=165178) HanmoHanbHbIi
HCCIIeJOBATENBCK

uit Tomckuit
MOJIUTEXHUYECKH I
yHusepcurert, 2007

JI1.6 |CuByxun /1. B. O6umii kypc pusuku: yaeGHoe mocodue st By30B: B 5 ToMax ToM |MockBa : 9BC
1: mexaHMKa Wznarensckas
(https://znanium.com/catalog/document?id=303205) ¢dupma "duznko-

MaTeMaTH4YecKas

matepatypa" (OU
3MATIJINT), 2014

JI1.7 |CuByxuH /. B. OO0wmwuii kypc ¢pu3ukn: yaedHoe nocodue Mockaa : OBC
(https://biblioclub.ru/index.php?page=book&id=82991) ®usmariut, 2002
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ABTODBI, COCTABHTEITH 3arnaBue W3zpatensctBo, ron| Pecype
JI1.8 |Denopyk B.A., Trokun |Konebanus u Bonusl. Onruka: yueOGHOe Hocodue Omck : Cubupckuii| 9BC
A.B. (https://znanium.com/catalog/document?id=435709) rOCy/IapCTBEHHBIH
aBTOMOOMIIBHO-
JIOPO>KHBIH
yHUBepcuTeT, 2023
JI1.9 |Casennes U. B. Kypc ¢usuxu. B 3 Tomax. Tom 2. DnexrpuuectBo. Konebanus u Canxrt- Iletepbypr | OBC
BOJIHBL. BosHOBast onThka: yueOHOe mocodue i By30B : Jlans, 2026
(https://e.lanbook.com/book/507521)
7.1.2. lonoJIHUTebHAS JIUTEpaTypa
ABTODBI, COCTABHTEITH 3arnaBue W3zpatensctBo, ron| Pecype
JI2.1 |Marsees A. H. ONeKTpUUYECTBO U MarHETU3M: yueOHOe 1ocoOue Al By30B Mocksa : Beicias
mkoia, 1983
JI2.2 |JTanpcGepr I'. C. Onruka: yueOHOe mocodue Mockaa : 3BC
(https://biblioclub.ru/index.php?page=book&id=485257) ®usmariut, 2017
J12.3 |CuByxun /I. B. OO6umii kypc pusuku: yaeGHoe mocodue st By30B: B 5 ToMax ToM |MockBa : 9BC
3! BIEKTPUYECTBO W3znatenbckas
(https://znanium.com/catalog/document?id=303207) ¢dupma "duznko-
MaTeMaTH4IecKast
nureparypa" (OU
3MATIJINUT), 2015
J12.4 |IInonsckuii 3. B. Beeznenue B aTOMHYIO (U3UKY Canxr- ITetepbypr | OBC
(https://e.lanbook.com/book/210398) : JTanb, 2022
JI2.5 |Akcenosa E. H. Oo6mas ¢usuka. Konebanus u BoiHbI (TJ1aBbI Kypca) Canxrt- ITetepbypr | OBC
(https://e.lanbook.com/book/212678) : Jlanb, 2022
JI2.6 |Axcenosa E. H. O6mias ¢puzuka. Mexanuka (TJaBbI Kypca) Camnkr- [Terepoypr | 3BC
(https://e.lanbook.com/book/212681) : JTanb, 2022
JI2.7 |Axcenosa E. H. O6mias ¢uzuka. OnTrka (TIaBbI Kypca) Camnkr- [Terepoypr | 3BC
(https://e.lanbook.com/book/212684) : JTanb, 2022
JI2.8 |Axcenona E. H. OO6uias ¢puzuka. TepmoauHaMuKa U MoJiekynspHas ¢pusuka (rnassl  |CankT- [lerepOypr [ OBC
Kypca) : Jlans, 2022
(https://e.lanbook.com/book/212687)
JI2.9 |Akcenosa E. H. OOmas ¢usnka. DIEKTPUIECTBO U MarHETU3M (IJIaBhI Kypca) Cankrt- ITetepbypr | OBC
(https://e.lanbook.com/book/212690) : Jlanb, 2022
7.1.3. MeTonnueckue pa3pabdoTku
ABTOpBI, COCTaBUTENU 3arnaBue WznarensctBo, ron| Pecypc
JI3.1 |'puropses 0. M., ®du3nka aTOMa U aTOMHBIX SIBJICHUN: ydeOHOe mocobue Mocksa : OBC
Korukun U. C. (https://biblioclub.ru/index.php?page=book&id=457657) ®uzmaraut, 2015
7.2. IlepeyeHb pecypcoB HH(OPMALMOHHO-TeJIeKOMMYHHKaMOHHOH ceTn "UHTepHeT"
31 |YuebHo-meTonuueckuii cait «IIpenogaBarensm u ctyaenramy» http://teachmen.csu.ru
D2 |HayuHble 1 HayqHO-TIOMYJISIpHBIE JieKuu http://elementy.ru
33 |Hayunas snekrponnas 6ubinoreka Poccuiickoit Akanemun Hayk http://www.elibrary.ru
34  |JlexTopuyM - MPOCBETUTEIBCKHI IPOEKT: MAaCCOBBIE OTKPBIThIE OHIAHH-KYPChI, OTKPBITIN BUJCOAPXUB JEKLIUI By30B
Poccun https://www.lektorium.tv
35 |KubepJlenunka - HayyHas snekrpoHHas 6ubnmoreka http://cyberleninka.ru
D6 |DHUMKIONEeUYM [SHIMKIONEMH, CJIOBapH, CIIPAaBOYHKKH | - cripaBoursiii moprai http://enc.biblioclub.ru
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7.3 Ilepeuenb MHGPOPMALIMOHHBIX TEXHOJIOTHA

7.3.1 IIporpaMmmHoOe oGecnieyeHue

Adobe Reader

WinDjView

LibreOffice

Adobe Connect Acrobat

LMS Moodle

7.3.2 IIpodeccnonaibHbie 62351 JAHHBIX 1 HH(POPMALMOHHO-CIIPABOYHbIE CHCTEMbI

1. DnexTpoHHBIH KaTanor HayuHoi 6ubnuoreku Yenl'y [DnexTponHbI pecypc] : 6a3a nanHbIX / Yens6. roc. yH-T. — UensaOuHCK,
1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : sxypHais
American Physical Society : caiir. — URL: http://journals.aps.org/about — $I3. aurit. — Pexum gocTyma: TOJIBKO U3 CeTh
yHuBepcHuTeTa. — TEKCT : DIEKTPOHHBIH.

3. Web of Science : mynpTHIuCIMIUIMHApHAS pedepaTuBHast 6a3a qaHHBIX / KomnaHus Thomson Reuters. — Pexxum nocryna: ajist
3apeructpup. nmonp3opareneit YenlY. — TeKCT : 27€KTpOHHBIH.

4. Scopus : pedepatuBHas 6a3a manubix / Elsevier BV. — URL: http://www.scopus.com/ — 3. aurit. — PexxuM mocTyma: uist
3apeructpup. noas3opareneil Uenl'Y. — TekcT : 37€KTpOHHBIN.

5. Springer Link : [caiiT]. — URL: http://link.springer.com/ — $I3. anrsn. — PesxxuM gocTyma: st 3apeructTpup. moib3osareneit Yenl'V.
— TeKcT : AMeKTPOHHEIH.

6. KOHCIIEKTBI JICKIIHH ¢ IEMOHCTPAUsIMH ¥ BUPTYaJIbHBIMH JIAOOPATOPHEIMH SKCIIEpHMEHTaMH Ha caiite http://teachmen.ru

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHbBI (MOYJIST)

Jlns peanuzanuy JUCHMIUIMHBI UCTIONB3YIOTCS YUeOHbIe ayJUTOPUU UL IPOBECHUS 3aHATUH JIEKIIMOHHOTO TUIIA, IPAaKTHYECKUX
3aHATHH, TPYNIIOBEIX M HHANBHAYATbHBIX KOHCYIIBTANH, TEKYIIETO KOHTPOJISA U IIPOMEKYTOUHON aTTECTAIlNH, a TAKXKe IIOMEIICHHS
JUISL CaMOCTOATENbHON paboThl. YueOHble ayAUTOPUHN YKOMIUIEKTOBAHbI CIIEHATN3UPOBAHHON MeOEbI0 U TEXHUUECKUMU
cpeacTBaMu 00y9IeHHs - MyTbTHMEIUIHBIM 000pyIOBaHHEM (3KpaH, HOYTOYK, IPOEKTOp, KOMoHKN). [Tomermenus ast
CaMOCTOATEIbHON PaboThl 00YJaIOMUXCS OCHAIIEHBI KOMIIBIOTEPHOI TEXHUKOH ¢ MOAKIIoUeHueM K cetu "MHrepHeT" 1
o0ecIIeueHNeM JOCTyIIa B 3IIEKTPOHHYI0 HH()OPMaMOHHO-00pa30BaTeNbHYIO Cpely YHUBEPCUTETA.

9. METOAUYECKHUE YKA3ZAHUWSA JJIS1 OBYYAIOIUXCS 11O OCBOEHUIO TN CIITUITIJIMHBI (MO LY JIST)

OcBoeHue coiepkaHusl yueOHOM AUCHUIIHMHBI «DU3MKa» OCYIECTBISECTCS HA JICKLUIX, IPAKTHYECKUX 3aHATHAX U B IPOLIECCce
CaMOCTOATENbHON yaeOHON NeITeTbHOCTH CTYIEHTOB.

HCKLII/IOHHLIQ 3aHATHS 00€CIICUNBAIOT TCOPETHUYCCKOC U3YYCHUEC NUCHUIIIINHBI. OCHOBHBIMH MCTOJaMH OGY‘{CHI/ISI SIBJISIFOTCSL
HH(POPMAIMOHHO-00BACHATEIBHBIH 1 TPoOIeMHBIH. Ha Teknnsax n3naraercs 0OCHOBHOE COJEPKAaHHUE TEM IIPOTPaMMEL, TPOBOIUTCS
aHaJIN3 OCHOBHBIX MOHATHH U pacCMaTpUBAIOTCS IPUMEPBI.

JIeKMOHHBII MaTepHal SBIACTCS BaXXHBIM, HO HE GAMHCTBEHHBIM IS yCBOCHHS yaeOHOH nuciuuiebl. Ero o6s3aTensHO
HCO6X0,Z[I/IMO JOIOJIHUTh MaTepruajioM OCHOBHOH U IlOHOJ]HHTeJ'IbHOﬁ JIMTCPATYPHI 110 TEME.

Ba)kHBIM MOMEHTOM TIpH H3y9EHHH 000! JUCIUIIIMHEI ABISETCS OPraHU3amis CaMOCTOATENFHON paboTeL. [Ipn ocBoeHNH
Marepuaia He ClelyeT CTPEMHUTHCS K MEXaHUUECKOMY 3allOMUHAHMIO IPUBEACHHBIX ONpeeIeH!H, GOpMYIHPOBOK U MOJOXKEHUH,
ec TpeboBaHUS K Bam npsaMo He yka3bIBaroT Ha 3T0. Brionxe 3(hekTHBHOIT MOKeT 0Ka3aThCsl HOTBITKA TIOHATh CYTh SBICHUS,
BBIPa0OTATh CBOE OTHOLICHHE K HEMY, OIHPAsCh HAa MaTepHall, COJAEPKaLUICs B PEKOMEHJOBaHHO! uTeparype. Takxke
PEKOMEHIyeTCs PaBHOMEPHO PACIIPENeNATh Harpy3Ky CaMOCTOSITENIbHOTO 00YU€HUs B TEYEHUE CEMECTPA.

B CJ1y4dac IpUMEHCHUS TTPU O6yquI/II/I JUCHUIUTUHBI 3JIEKTPOHHOTO O6y‘ICHI/IH, JUCTAaHIITMOHHBIX O6pa3OBaTCJ'IbeIX TEXHOJIOTHH
o01eHue 00y4aroIuXCsl U IPENoaBaTes OCYILECTBIIAETCS B PEXUME PealbHOrO BpeMeH! (OHIaiH-IeKIuY (BeOUHAPEI), YaThl,
BUI€0-KOH(EPEHIINH U JIP.) HIIU OTJIOKEHHOTO BpeMeHH (CUCTeMa AUCTaHIMOHHOro 00ydeHust Moodle, MS Office365, popymsl,
JJIEKTPOHHAS TI04Ta | JP.).

IIpu 0OydyeHuu U1l ¢ OrpaHUYEHHBIMY BO3MOXHOCTSIMU 3/10POBBsI JJIEKTPOHHOE 00YUEHUE, AUCTAHIIMOHHbIE 00pa30BaTelIbHbIE
TCXHOJIOTHHU MPEAYCMAaTPUBAOT BO3MOKHOCTh ITpUEMa-repeaaan I/IH(I)OpMaLH/II/I B NOCTYIIHBIX JI HUX (bopMax.

Peanu3anus AMCUMILIMHBI C IPUMEHEHUEM 3JIEKTPOHHOI0 00yUYeHUs], IUCTaHIIMOHHBIX 00pa30BaTelIbHbIX TeXHOIOrui (nanee — 20,
J1OT) ocymectBnsercs: Ha OCHOBaHUHU «I10JIOKEHUS 0 pealn3alii OCHOBHBIX U JIOMOJHUTENBHBIX 00pa30BaTeNbHBIX IPOrPaMM C
HPHMEHEHHEM 3JIEKTPOHHOT0 00Y4eHNUS U AUCTaHIIHOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHIT B (peiepaabHOM TOCyIapCTBEHHOM
OI0PKETHOM 00pa30BaTEILHOM YUPEXKICHUH BEICIIETO 00pa3oBaHus «HeIsIOMHCKHUI rocyJapCTBEHHBIN
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YHUBEPCUTETY, «I10J10KEHHS 0 OPSAAKE 3aueTa 00yUJaroUIUMUCS 110 OCHOBHBIM IPO(ecCuOHaIbHBIM 00pa30BaTeIbHbIM
nporpaMmam Beiciiero oopazoBanusi B ®I'BOY BO «UenlV» pe3ynbTaToB OCBOCHHS B OPraHU3ALUAX, OCYIISCTRISIONINX
00pa30BaTENbHYIO JESITEIbHOCTD, yUEOHBIX IPEAMETOB, KypCOB, JUCLUIIINH (MOAYJIEH), IPAKTUK, JOIOJIHUTEIBHbIX
00pa3oBaTebHBIX IPOrpaMMy» MOCPEACTBOM JICKTPOHHOU HH(POpMaIIMOHHO-00pa3oBaTenbHOM cpensl @T'BOY BO «Uenl'Y». B
UCKIIIOUUTENBHBIX cIydasx (hopc-Maxop U T.I1.) IpH pealu3aluy o0pa3oBaTenbHOl AedarenbHocTy ¢ npumenerueM 30, JOT
MOT'YT IPUMEHATh KOMIIOHEHTB!, HE BXO/SINUE B IIEPEUEHb JICKTPOHHOM HH(OPMAIIMOHHO- 00pa30BaTEIbHON Cpebl.

10. CHEIIMAJIBHBIE YCJIOBUS OCBOEHMS JTUCITUIIJIMHBI OB YYAIOIIMMHUCSH C HHBAJIMTHOCTBIO U
OI'PAHUYEHHBIMUA BO3MOXHOCTSIMHU 31OPOBbSA

OcBoeHye JUCHMIUIMHBI HHBAIHJAMU U JMIAMU C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 37I0POBbsl OCYIIECTBIIAETCS C UCIOIb30BAHHEM
CIIeNMATBbHBIX TEXHHYECKHX CPEICTB M HWH()OPMAIHMOHHBIX TEXHOJIOTHH, NMPEAOCTaBIAEMbIX PecypCHBIM yd4eOHO-METOANIECKIM
LEHTPOM 10 OOY4YEHHUIO MHBAIUJIOB M JIUIl C OTPaHUYECHHBIMU BO3MOXKHOCTAMH 310poBbs UenlY mo 3ampocy oOydaromerocs
(MOOMIBHEIE CHENMANbHBIC TEXHHYECKHE CPEeACTBA AN JIUI C HApYMICHUSMH 3pEHHS M C HapyIIeHHEM CIIyXa, acCHCTHUBHBIC
UH()OPMAIIOHHBIE TEXHOJIOTHN).

Ipn HeoOXommMocTH I OOYYAIONIMXCS C HApYIICHUSIMH 3peHHS Ha pabodMx MecTax IS HMPOBEACHHSA ITPAKTHYECKAX HIH
71a00paTOPHBIX 3aHATHH YCTAHABIMBAETCS CIELUAIbHOE NPOrpaMMHOE obecredeHHe (IporpaMMa peueBOil HaBUTaAIUU, pedeBble
CHHTE3aTOPEI, SKPaHHbIE JTYIIb).

B yueGHble ayauTopun obecrieuuBaeTcss OECpensITCTBEHHbIH JOCTYIN AJs 00y4aloIUXCsl ¢ HHBAIUAHOCTBIO U ¢ OPAaHUYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBBs. B kaxk110it aymuropui, rie 00yJaroTcs HHBAIUIBI U JIUIA C OTPAHHIEHHBIMH BO3MOXHOCTSMH 3/I0POBBS,
IpeyCMaTpUBAETCs COOTBETCTBYIOLIEE KOINYECTBO MECT UL 00YJaIOMUXCS ¢ YU€TOM HapyIIEeHUH UX 30POBbsL.

Jns ocBoeHHs OUCHMIIIMHBI MHBAIMAAM M JIUIAM C OTPAHMYCHHBIMH BO3MOXHOCTSAMHM 3JO0POBBS HPEJOCTaBIAETCS TOCTYI K
HeYaTHBIM MCTOYHUKAM, UMEIOIUMCS B HayyHOU 6ubnrorexe YenlV, ¢ mOMOLIBIO CHENUATIbHBIX TEXHUUECKUX CPEJCTB; AOCTYIL C
TOMOIIBIO CIENMANBHBIX TEXHHYECKNX M IPOTPAMMHBIX CPEACTB K DIEKTPOHHBIM HCTOYHMKAM, IPEACTABICHHBIM B (opMme
AJIEKTPOHHOTO JOKYMEHTa B ()oHJe Hay4yHOU Oubnmorexkn UenlY win 31eKTpOHHO-OMOIMOTEYHBIX CUCTEMAX.
YueOHO-MeTOIMIeCKHe MaTepHaIBl s 00YJalOMUXCsA U3 YHC/IA HHBAIHIOB U JIHI C OTPAHHYIEHHBIMHE BO3MOKHOCTSIMH 310POBBS
IPEeIOCTABIAIOTCS B POpMax, alallTHPOBAHHBIX K OIPAHUUCHUSIM UX 3/I0POBbSI U OCOOCHHOCTSIM BOCHIPUATHS UHGOPMALIUYL.

JUnst ’HBaNMIOB U JIAII C OTPAaHUYCHHBIMI BO3MOKHOCTSIMH 3/I0POBbSI OCBOCHHUE JUCIUTIIMHBI MOKET OBITh YACTHYHO HITH OTHOCTBIO
OCYIIECTBIICHO C UCIOIb30BAaHUEM AUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTH.

IIpn mpoBeneHWH NHPOMEXYTOYHOH AaTTECTAllMM II0 AWCHHUILIMHE OOYYAalOMMMCS C WHBAIMAHOCTBIO M C OTPAaHWYCHHBIMH
BO3MOXKHOCTSIMM 37I0pPOBbsl O0ECIEUMBACTCS 1O HX 3asABICHHUIO IPEJOCTABICHHE B JOCTYHNHOH (OopMe B 3aBUCHUMOCTH OT HX
WHANBHIYaIbHBIX OCOOCHHOCTEH WHCTPYKIMH O TOPSIKE INPOBEACHUS INPOMEKYTOUHOW AaTTECTAI[MH, OLIEHOYHBIX CPEICTB U
BO3MOXKHOCTH OTBETOB Ha 3a/laHus (IHMCbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIbIOTEpe, MUChbMEHHO wmpudtoM bpaiind, c
HCIOJIB30BAHIEM YCITYT aCCHCTEHTA, YCTHO).

IIpu npoBeeHUH NPOLEAYPh! OLIEHUBAHUS PE3yIbTaTOB 00yUEeHNUs HHBATIHUIOB U JIUI{ C OTPAHMYEHHBIMU BO3MOXHOCTSIMU 37I0POBbS
IpeycMaTpUBAeTCs UCIIOIb30BaHue npenocTaBieHHbIX Uenl'yY uamu coOCTBEHHBIX TEXHUYECKUX CPEICTB, HEOOXOIUMBIX UM B CBS3H
C WX WHANBHAYAIbHBIMH 0COOCHHOCTAMH. [Ipn HE0OX0JUMOCTH HHBAMIAM H JINIAM C OTPAaHNYCHHBIMHI BO3MOXKHOCTSIMHU 3I0POBbS
IpeOCTaBIsIeTCs JOIOIHUTEILHOE BpeMs Ul IIOATOTOBKH OTBETa HA 3a/laHMs, IPOLeypa OLCHUBAHUS Pe3yIbTaToOB 00yUYEHUs 110
JVCIUIUINHE MOXET MPOBOAUTHCS B HECKOIBKO 3TAMOB.
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02.03.02 ®yngameHTaabHast HHPOPMATHKA U HHPOPMALMOHHBIE TEXHOJOTHH, HANIPABJIEHHOCTh
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2026 rox Habopa, ouHasi popma o0yueHus

PaGouas nporpamma qucuMIJIMHBI (MO1YJis1) 000peHa U PeKOMEHI0BaHa:

ITpopekTop o yueOHOH paboTte yTBepxkaeHo 27.02.26 A.A. CanamaToB
Y4eHBIM COBETOM MaTeMaTHYeCcKoro (pakyipreTa

ITporoxon 3aceqanus Ne 8 ot 19.02.2026

[Ipencenarens YdeHoro coBera

MareMaTH4ecKoro (akynpTeTa COIJIaCOBAHO A. C. CxopblHUH
3acenanuem kadgeapnl o0LIeli U TeopeTHYecKoi (PUINKH

ITporokon 3aceqanust Ne 06 ot 05.02.2026

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 274-1



