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1. Heab, 3a1a4M U MUIAHUPYEMble Pe3yJIbTAThI 00yUYeHUsI 10 JUCHUIIINHE

[lenbto  ocBoeHUST AUCHUIIIMHBI  «®DuU3UKa»  ABJISIETCA  CO3/aHUE Y
00yJaronuxcsi OCHOB TEOPETHUECKON MOATOTOBKH B 00JaCTH (YU3UKHU, TTO3BOJISIOMICH
OPUEHTHUPOBAThCS B TOTOKE HAyYHOH W TEXHUYECKOM wuHpOpMamuu U
00eCIeunBaroIIe UM BO3MOKHOCTh UCIIOJIb30BaHUSI HOBBIX (PM3MUECKUX MPUHIIATIOB
B T€X 00J1aCTsIX, B KOTOPHIX OHU CIIEIIUATU3UPYIOTCS.

3agayamMu AUCUUILIMHBI SIBJIFOTCS:

— H3y4Y€HUE OCHOBHBIX (PM3UUECKUX SIBICHU;

— oBiaZicHUEe (yHIAMEHTAIbHBIMU TOHSITHSIMH, 3aKOHAMU U TEOPHUSMHU
bu3KKY, a TaKkKe METOJIaMU (PU3NYECKOTO UCCIIeI0BAHNUS;

— OBJQJICHUE MpUEMaMU M METOJIaMH PEIICHUS KOHKPETHBIX 3ajad u3
pa3nuyHbIX o0NacTelt GU3UKY;

— (opMuUpOBaHUE HABBIKOB MPOBEACHUS (PHU3UYECKOr0 IKCIEPUMEHTA, YMEHHUS
BBIJICJIUTh KOHKPETHOE (PU3MUECKOE COJIepKaHUE B MPUKIAAHBIX 3aJadax Oyyuiei
JEATEeIIbHOCTH

KomnereHumu u UHIMKATOPBI, PopMUpyeMble y 00yUaroIuXCsl:

KO[[ 1 HAUMCHOBAHUEC KOMIICTCHIIUHN KOII U HAMMCHOBAHUC HMHAWKATOpPA

OIIK-1 — CriocobGeH pemiath 3a1a4u
po¢eCcCHOHATILHOM 1€ TebHOCTH,
IIPUMEHSA METOIbI MOJEIUPOBAHNS, OIIK-1.2 — JleMmoHCTpHUpPYET 3HAHUS MOJIOKCHHH,
MaTEeMaTHYECKOIr0 aHaJIN3a, 3aKOHOB U METOJI0B €CTECTBEHHBIX HAYK
€CTECTBEHHOHAYYHBIE U
00IIeMH)KEHEPHbIE 3HAHUSI

2. Mecto aucuuninHbl B cTtpykrype OIl

[IpeamecTByromme TUCIUIUIMHBL (MoaynH), mpaktuku, HUP, np. Her

[Tocnenyromue qucuuraunel (Momynu), npaktuku, HUP, np.  Teoperuueckue
OCHOBBI JICKTPOTEXHUKHU U DJICKTPOHHMKHU, MaTepHalloBe/eHUe, HU3UKO-XMMHUYECKUE
IIPOLIECCHI B TEXHOJIOTMU MATEPHUATIOB

3. CTpyKTYypa M cofep:KaHue JUCHUITHHDI
3.1. CTpykTypa IMCUMILINHBI

Jiist ouHOM PopMBI 00yUeHUS

Bun yuebHoM paboTh Bcero | Bcero CemecTtpbl
3E 4acoB 1
OBIIAS TPY AJOEMKOCTbDH AV CIUITJIMHBI 7 252 252
KOHTAKTHAS PABOTA* - 106 106
AVJIUTOPHAS PABOTA 2.33 84 84
Jlexuu 0,94 34 34
[IpakTueckue (CEeMUHAPCKUE) 3aHATUS 0,94 34 34
JlaGopatopHbie pabOThI 0,45 16 16




CAMOCTOATEJIBHAA PABOTA OBYYAIOIIEI'OCA 4.67 168 168

[IpopaboTka yueOHOTO MaTepHaia 3,67 132 132

KypcoBoii mpoeKT - - -

KypcoBas padota - - -

[ToaroroBka K MpoOMEXyTOYHOM aTTeCTaIlUU 1 36 36

[IpomekyTOUHasl aTTeCTalUS: 3

3.2. Conep:kanue AUCHUIUIMHBbI, CTPYKTYPHUPOBaHHOe IO pa3jejaM H
BHJaM 3aHATHH

Paznenbr Pacnpenenenue ®opmbl 1 | MHIEKCHI MHIUKATOPOB
JTUCIUTITUHBI 2 TPYIOEMKOCTH BH/I dbopMupyembIx
§ 110 BU/IaM y4eOHOM paboThl | koHTpos KOMIIETCHIIU I
o = G o
= | 8| E
AR 1A
Paznen 1: 38 6 6 6 20 TK1 811'}151122337
Paznmen 2: 44 6 2 6 30 OlK1 2.8
Paznen 3: 64 12 4 12 36 TK2 OIIK-1.2-3
OIlK-1.2-Y
OIIK-1.2-B
Paznen 4: 38 6 4 6 22 TK3 811_}11211223
Paznen 5: 32 4 - 4 24 OlK1 2.8
DKk3aMeH 36 36 OM OIIK-1.2-3
OIlK-1.2-Y
OIIK-1.2-B
Hroro 3a 252 34 16 34 168
ceMecTp
UTOI'O 252 34 16 34 168

3.3. Coaep:xkanue AUCHUITHHBI
Pa3znes 1. ®usnueckre OCHOBBI KIIACCUYECKOW U PEISATUBUCTCKON MEXAHUKH

Tema 1.1. ®uszumyueckue OCHOBBI KJIACCHUUYECKOW MeXxaHWKH. KuHemaTuka
MarepuaibHoi TOoukd. Cucrema otcuera. CKOpPOCTb. YCKOpPEHHME H  €ro
cocTaBisitonye. J[BrkeHue tena, OpOIIEHHOTO MOJ YIJIOM K TOPU3OHTY. YTJIOBas
CKOpPOCTh M YIJIOBOE yCKOpeHHE. /[MHaMuka maTepuaibHOM TOYKH. llepBblii 3aKoH
Hrrotona. Macca u cuiibl. Bropoit 3akon Hetotona. Tpetnit 3akon Hetorona. PabGora
Yl DHEPIHUsl.

Tema 2.1. OcHOBHbIE MpEACTABICHUA O 3aKOHAX CcoOxpaHeHud. JuHamuka
BpawarenpbHoro aBmwxkeHusa. Teopema lllteninepa. Kunetnueckas sHeprusi BpalieHus
tena. Pabora mo Bpamenuro Tena. OCHOBHOW 3aKOH JWHAMUKH BpallaTeIIbHOTO
JIBH>KEHUS TeJa. 3aKOH COXPAHEHHSI MOMEHTA UMITYJIbCA.

Tema 3.1. DneMeHTbl MEXaHUKHU KUJIKOCTEW M ra3oB. JlaBieHue B KUJIKOCTU U
rase. YpaBHEHUE HEPA3PBIBHOCTHU. Y paBHEeHUE bepHyiuu. BsaskocTs. JlamuHapHbId 1
TypOYJIEHTHBIA PEXXUMBI TEUCHUS KUAKOCTEN. JIBHIKEHHE Tell B KHUIKOCTSIX U Tra3ax.

Tema 4.1. OCHOBBI PENSATUBUCTCKOM MEXAHUKU. JIEMEHTHI CHEUUATBHON




Teopun OTHOCUTENbHOCTH. [IpeoOpazoBanusa ['anmunes. MexaHWYecKUi NPUHIIMIT
OTHOCHUTENBHOCTH. [loCTyNaThl crienralibHOM TEOPUU OTHOCUTEIHLHOCTU. OCHOBHOM
3aKOH PEJISITUBUCTCKOM JUHAMUKHU. 3aKOH B3aUMOCBSI3M MAcCChl U SHEPTHH.

PA3JIEJI 2. MonekynsapHas $u3nKa U TEPMOAMHAMUKA

Tema 2.1. OcHOBBI MOJIEKYJISIPHOM QU3UKU U TepMOAUMHAMUKH. CTaTUCTUYECKHI
U TEPMOJAMHAMUYECKUN METOAbI ucciienoBaHus. [lapamerpsl COCTOSAHUS BELIECTBA.
VYpaBHeHUE COCTOSIHUSA WHAcaNbHOrO raza. OCHOBHOE YypaBHEHHE MOJEKYJISIPHO-
KMHETUYECKOW TEOPUH HIICAIBHBIX ra30B. 3aKOH MakcBella O pacupeacsieHUH 10
CKOPOCTAM TEIUIOBOrO JIBMKEeHMs. bapomerpuueckas ¢opmyna. Pacnpenenenue
bonbimana. SIBneHus nepeHoca B raszax. PeanpHble rassl. YpaBHeHue Ban-aep-
Baanbca.

Tema 2.2. OCHOBBI TEpMOJMHAMUKHA. BHYTpEHHSSI SHEPTHS CUCTEMBIL. TemioTa u
pabora. Pabora rasa npu ero pacumupenuu. [lepBoe Hayaio TEpMOJUHAMHUKU U €TO
MIPUMEHEHHUE K U30MporeccaM. TemmoeMKOCTh uiaeanbHoro raza. Kpyrosoit mpouecc
(k). O6patumeie U HeoOpatumbie mpouecchl. [ukn Kapuo. DuTponus. Bropoe
Ha4aJI0 TEPMOJIMHAMHUKH.

PA3JIEJI 3. DneKkTpruecTBO U MarHeTU3M

Tema 3.1. Dnektpocraruka. Onektpuueckuil 3apsa. 3akoH Kynona.
Onektpuueckoe notse. HanpsokeHHocThs moiid. [loTeHmman 3JIeKTpUYECKOro IOJs.
[Torok BekTOopa HampspbkeHHOCTH. Teopema  Octporpaackoro-l'aycca  mms
ANEKTPOCTATUYECKOTO MOJII B BaKyyMe. ODJEKTPUUECKUN AUMNONb. [WAIEKTpUKH U
NPOBOJAHUKH B  DJEKTpUUYecKOM mnojie. OTHOCUTENbHAs  AUAJIEKTPUYECKast
MPOHUIAEMOCTb. Tumbl nuaneKTpukoB. llomspuzanms nusnekTpukoB. OCHOBHBIE
BHUJIbl MOJSPU3ALMU AUAIEKTPUKOB. HampsyKEeHHOCTh 3JIEKTPOCTATUYECKOTO MOJIS B
nudnekTpuke. Bektop anektpuueckoro cmemeHus. Teopema OcCTporpaackoro-
[aycca miig SIEKTPOCTATHYECKOTO TONST B AUANIEKTpUKE. (CErHeTo’NeKTPUKH.
[IpoBOIHMKM B  JJIEKTPOCTATUYECKOM MOJIE. IDJIEKTPOEMKOCTh  YEIUHEHHOTO
npoBoHKKA. KOHIEHCATOPBI. DHEPIrUs JIEKTPOCTATHYECKOTO TOJIS.

Tema 3.2. TloctosHHBIA »nekTpudyeckuii Tok. Cuiaa ¥ TJIOTHOCTH TOKA.
ConportuBnenne. TemrieparypHasi 3aBUCHUMOCTh CONPOTUBIEHUS. 3akoH Oma s
OJHOPOJHOrO yyacTka uenu. CtopoHHue cuibl. 3akoH Oma 1y HEOJHOPOIHOTO
yyacTka 1enu. O000111eHHOe MOHITHE HanpsKeHus. PaboTa 1 MOIIHOCTh TOKA. 3aKOH
Jxoynsa-Jlenna. Kiaccuueckas Teopusi 3JIE€KTPONPOBOAHOCTA MeTaiioB. [IpaBuiia
Kupxroda 151 pa3BeTBIEHHBIX IETICH.

Tema 3.3. DnekTpoMarueTu3sM. MarauTHoe noje B BakyyMe. BekTop MHIyKuuu
MarHuTHOro nojsi. HanpsikeHHOCTh MarHuTHOTO noJist. 3akoH buo-CaBapa-Jlamnaca.
3aKOH MOJHOTO TOKA MJii MAarHUTHOTO MOJS B BaKyyM€ M €ro MNpUMEHEHUE IS
pacuera MarHuTHbBIX nojed. MaruuTtHbed oTOK. Teopema ["aycca st MarHMTHOTO
nonsi. Cuna Awmmnepa. Cuna JlopeHua. SIBieHuE 3J€KTPOMArHUTHOW WHIYKIIUH.
CamouHaykuusi. MHIYKTUBHOCTb. DHEPrysi MarHUTHOTO TOJdsl. MarHuTHoe moJie B
BemiectBe.  OTHOCUTENbHAsE ~ MAarHuTHAasT  MNPOHMUIIAEMOCTh.  J(MaMarHeTukw.
[Tapamarnetviku. ®eppomardetuku. IloHstue o mnpupoae deppomMarHeTusma.
AHntudeppomarueTuku. SABnenue cepxmnpoBoauMoctu. OCHOBBI Teopun MakcBesia
I dJIeKTpoMarHuTHoro moiia. KonebGanus u  BodHBL. BoOJHOBBIE MPOIIECCHI.
DJIEKTPOMAarHUTHBIE BOJIHBL. DHEPTHUSI JIEKTPOMArHUTHBIX BOJIH.



PA3JIEJI 4. Ontuka

Tema 4.1. BonnoBast ontuka. CBeToBble BOJHBL. WHTepdepeHIus CBETOBBIX
BosIH. HekoTopelie mpuMeps! npumeHeHust nHTepdepeHrn ceeTa. Judpakuus ceta.
[Mpunuun Iroiirenca-®dpenens. Meron 3o @penens. Judpakuus Ha Kpyriom
OTBEPCTUM M AUCKE. ECTECTBEHHBIM W MOJSAPU30BAHHBIN cBeT. llomspuzanms npu
OTPOXEHUM W MperoMieHuu. J[BoliHOe syuenpenomieHue. Bsaumopaencraue
AIIEKTPOMArHUTHBIX BOJH C BemiecTBOM. [lucmepcusi cBera. DIIEKTpPOHHAs TEOPHUS
nucnepcuu cseta. [loronieHue u paccessHue CBeTa.

PA3JIEJI 5. DnemMenThl KBaHTOBOU (u3uku. OCHOBBI aTOMHOM U SIIEPHOM
(1076370097

Tema 5.1. OcHoBbl KkBaHTOBOWM (u3uKku. TemioBoe W3Iy4YeHUE U €ro
XapaKTepUCTUKU. AOCOIIOTHO YEpHOE TeJNo. 3aKOHbl TEIUIOBOTO HU3Iy4YEHHUs
abcomoTHO uepHoro Tena. Pororddext. Macca u umnyisc doTtoHa. J[BoiicTBeHHas
KOPIYCKYJIIPHO-BOJIHOBasl MPUPOJAa MUKPOOOBEKTOB. BEpOSITHOCTHBIN CMBICI BOJIH
ne bpoina. CootHomenue HeompexaeneHHocTedl  ['eiizenOepra. YpaBHeHHE
[penunrepa. TyHHenbHbll 3¢¢ekT. KBantoBble uMcia. ATOM BOAOpPOAa B
KBAaHTOBOM  MexaHuke. Ilepmomgmyeckas  cucrema  3neMeHTOB.  [IpuHInumn
TOXJIECTBEHHOCTH MUKpodacTull. bo3onbl u ¢epmuonbl. IloHATHE O KBAaHTOBBIX
cratuctukax bose-OnHmreriHa 1 @epmu-upaxa.

Tema 5.2. OCHOBBI 30HHOM TEOpUU TBEPABIX Tel. MeTaiuibl, JUANEKTPUKH,
HOJyIPOBOJHUKUA C TOYKH 3peHHs] 30HHOM Teopuu. CoOCTBEHHash MPOBOIUMOCTH
IIOJIyIIPOBOJHUKOB. IIpumecHas mpoBOAMMOCTS MOIYIIPOBOJIHUKOB N-TUIIA U p-TUIA.

Tema 5.3. AToMHOE SApO U 3JIEeMEHTapHbIe YacTUIbl. OCHOBHBIE CBOICTBA U
CTPOCHHE fA/ipa. DHEPrusl CBsA3M snaep. SnepHbie cuibl. AnepHsie peakuuu. LenHoit
npoluecc aeneHus auep. TepmosaepHsle peakiuu. PagnoakTMBHOCTb. DJIEMEHTApHBIE
YaCTULIBI

3.4. TeMaTHu4YeCKHl IVIAH NPAKTHYECKHUX 3aAHATHI

Pemienne 3amau no pasgeny 1 «®dusnueckue OCHOBBI KIIACCUYECKOW U
PETATUBUCTCKOM MexaHukn»: OCHOBBI KMHEMaTHKH. JluHamMuKa MaTepuaaibHOU
TOYKU W TMOCTYNATEIbHOTO JIBU)KEHUS TBEpHOro tena. Pabora u sHeprusi. 3aKOHBI
coxpaHeHus. MexaHuka TBepaoro Ttena. OCHOBBI PEISTUBUCTCKOW MEXAHUKH.
DNeMEeHThl MEXAHUKH KUJIKOCTH U Ta3a.

Pemenue 3agau no pazgeny 2: «MounekyiisipHass pU3MKa U TEPMOIMHAMUKA:
MonekyasipHO - KUHETUYECKAsh TEOPUSI UICATBHBIX Ta30B. OCHOBBI TEPMOJAVUHAMUKH.
Tennossie mammubl. [{ukn Kapho.

Pemenne 3aay no pasneny 3: «OJIEKTPUUECTBO U MarHeTu3m»: 3akoH KyioHa.
HanpsskeHHOCTh M MOTEHIMAN AJIEKTPOCTaTHYECKOro noiist. Juanektpuku. Teopema
["aycca o5t 27E€KTpOCTaTUYECKOTO MOJI B BAKyyM€E U B UANEKTpUKe. [I[poBOgHUKY B
AJIEKTpOocTaTndeckoM mnoJie. KonaeHcaTopel. DHEpPrusi 3JE€KTPOCTATUYECKOTO IMOJIS.
[ToCTOSIHHBIN ANEKTPUYECKUN TOK. DIEKTPOABIKYIIAs CUJIa U HANPSHKEHUE. 3AKOHBI
nocTosHHOro Ttoka. Ilpumenenue mpaBun Kupxroda myis pacyera mapaMeTpoB
AJIEKTPUYECKUX LETIEH.

MaruutHoe moJjie.  3aKOHbl  3JIEKTPOMAarHeTh3Ma.  OJEKTPOMAarHUTHas
MHOYKIUS. MarnutHele cBoikicTBa BemiecTBa. OcHOBBI Teopuum Makcsemna s



3JIEKTPOMArHUTHOTO MOJI. DJIEKTPOMArHUTHBIE BOJIHBI.

Pemwenne 3amau mno paspeny 4 «OnTtuka»: YpaBHEHHME TapMOHUYECKUX
kosnebannii. Uarepdepentus. Audpakius. 3akoHsl noaspusanuu. Jlucnepcus.

Pemenne 3amad mo pasneny S «OneMeHTbl KBaHTOBOW (u3uku. OCHOBBI
aTOMHOM U sAaepHON (u3uKM»: 3akoHbl TeEIIOBOro wusinydeHus. Dotosddexr.
Hasnenue uznyuenus. Dpdext Komnrtona. Teopus atoma Bomopona. YpaBHEHHE
penunrepa u ero NpuaoKeHUs. DIEMEHTbl (PU3UKU aTOMOB U MOJIEKYJ. ATOMHOE
Ap0. 3aKOHBI PaIOaKTUBHOTO pacnaja.

3.5. TemaTu4yeckuii JIaH JJaDOPaTOPHBIX padoT

Paznen 1 «®uznueckue OCHOBBI KJIIACCUUECKON U PETSTUBUCTCKON MEXAHUKNY !
N3mepenne nuHelHBIX BenuuuH, OmnpeneneHue yCKOPEHHs] CBOOOJHOIO MaJCHUs;
Omnpenenenue cpeaHEed CHIIbI CONPOTUBICHUS TIpyHTa NpuU 3a0MBaHUM CBaw;
OnpeneneHue MOMEHTa UHEpPHMM Tena W npoBepka TeopeMbl llteitHepa;
OnpeneneHne MOMEHTa HHEPLIMKA POTOPA U CUJIBI TPEHHUS B OIIOPE.

Pasmen 2 «MomnekynsipHas ¢usnuka u TepMoAMHaMuKa». OmpenereHue
OTHOUIEHUS! TEIJIOEMKOCTE Ta30B METOJOM aauadaTUYEeCKOro paclIUpEHus;
Omnpenenenue k03hdUIIMEHTa BHYTPEHHETO TPEHUS (BSI3KOCTH) KUIKOCTA METOJIOM
Crokca; Onpenenenue kodh@uimeHTa BI3KOCTH BO3AyXa KaNWJUISIPHBIM METOOM,
OnpeneneHne MOJIEKYJIIPHOUM ra30BOi NOCTOSSHHON METOIOM OTKAa4YKH.

Pazmen  3: «OnekrpuuectBO M MarHetusm»:  O3HakKOMJIEHHWE  C
IIEKTPOU3MEPUTEIILHBIMU npudopamu; I'pamyupoBka raJIbBAaHOMETPA,;
OKclepuMeHTallbHasl MpoBepka o00o0meHHoro 3akoHa Owma; AMmepMmerp u
BOJIBTMETP KaK OMHYECKOE CONpPOTHUBIIEHUE; M3MepeHue TOKa W HalpsDKEHUs Ha
CONPOTHUBJIEHUAX, COCAUHEHHBIX IOCIIEIOBATENBHO M MapaienbHo; OrnpexnereHne
COINPOTHUBIICHUN C TTOMOIIBIO MOCTOBOM CXEMbI Y UTCTOHA.

OnpeneneHue TOPU30HTATIBHOW COCTABIIAIONIEM MArHUTHOTO TONS 3€MIIH;
OnpeneneHue OTHOLIEHUS 3apsja 3JEKTPOHAa K €ro Macce METOAOM MarHeTpoOHa;
3akoH AMrepa: B3auMOJEHCTBUE NapaJUIEIbHBIX TOKOB.

Paznen 4 «Onrtukay: OnpeneneHue paauyca KPUBH3HBI JIMH3bI C MOMOIIBIO
koisier; HeroTona; OmnpeneneHue IMHBI BOJHBI C MOMOIIBK) 30HHOW IUIACTHUHKH;
OmnpeneneHue AIWHBI BOJHBI C TMOMOIIBIO TU(PPAKIMOHHOW pemieTku; M3ydenue
NOJIIPU30BAHHOTO CBETA MOJYNPOBOJHUKOBOIO JIazepa. 3akoH Maroca;

3.6. KypcoBoii npoekT /KypcoBasi padora
JlaHHbI# BUA pabOThI HE MPEAYCMOTPEH YUEOHBIM TJIAHOM.

4. OueHnBaHue pe3yJIbTATOB 00y4eHUsl

OrneHnBaHue pe3yJabTaTOB OOYyYEHHS MO JUCIMIUIMHE OCYIIECTBIISCTCS B
paMKax TEKYIIero KOHTPOJS ¥ TMPOMEKYTOYHOW aTTECTAIlMU, MPOBOJAMMBIX TIO
oabHO-perTuHroBoit cucreme (bPC).

[IIkana oreHKH pe3yabTaTOB O0yUCHHUS 11O AUCITUTUIHHE:
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OCHOBHBIC
U3MEPEHHUS U SIUHHUI] (hm3mueckux
(m3nueckue
JEMOHCTPHPYET B | H3MEPEHUS BEJIMYWH H
BETTMYMHBI U
MOJIHOM 00BbeMe, | IEMOHCTPUPYE | KOHCTaHT, UX
KOHCTaHTBHI, UX N
COOTBETCTBYIOILIE | T B 00BEME, oTIpeAeTIeHIUH
oTIpe/ieTICHHe
S a— M mporpamMMme. He | cOOTBETCTBYIO | M €JUHMIL
JIOITYCKaeT meM W3MEpeHNH,
M3MEpEeHMUS;
OIINOOK. IporpaMme, UMEET MECTO
HO WMEET MHOTO
MECTO HerpyObIX
N HECKOJIBKO OIMOOK 1
- HEerpyObIX HEJ0YETOB.
é OIMOOK 1
@) HEJIOUETOB.
YMETB:
IIponemonctpupo | Ilpogemonctp | Ilponemonctp | Ilpu
BaHKI BCE HWPOBAaHEI BCE HUPOBaHBI peteHnn
OCHOBHBIE OCHOBHBIC OCHOBHBIC CTaHIaPTHBIX
MIPUMEHSTh
(DH3HKO- YMEHHS, YMCHHS, YMCHHS, 3aja4 He
CaMOCTOSITEIBHO | CAMOCTOSITENIb | PEHICHBI IO MPOJAEMOHCT
MATEMATHACCK | o | 11embI Bee HO PEIICHBI KOBOJICTBOM | PHPOBaHbI
Wi anmapar P P Py A pHp
TUIIOBBIC 3a/1a4, | BCE THUIIOBBIC IpernojiaBare]l | OCHOBHbBIE
MIPH PEILICHUN
THITOBBIX BBITIOJTHEHBI BCE 3aJ1a4yM ¢ sl TUTIOBBIE YMEHHS,
saxad B 3aJIaHus B HErpyObIMH 3a/1a4M ¢ UMEIOT
oBnaCTH [TOJIHOM 00BbeEME OIIHOKAMH, HErpyOBIMH MECTO
6e3 omuboK BBITIOJTHEHBI OIINOKaMH, rpyObIe
npodeccruonan
LHOI BCE 3aJ1aHus, BBITIOJTHEHBI OIMOKHU
HO C BCE 3aJIaHHUA,
JESTEILHOCTH.
HEKOTOPBIMHU HO HE B
HEJI0YeTaMuU TIOJTHOM
o0bemMe
BJIAJIETh:
—
o METOIaMH [Iponemonctpupo | Ilpone- Hmeetcs He npo-
= aHaIn3a U BaHBI HABBIKY NIPU | MOHCTPH- MMHHMMAJIBHBIA | 1eMOHCTPUP
o MOJIEIUPOBa- | PCLICHUH pOBaHbI HaOop OBaHBI 6a-




HUS, TEOPETH- | HECTaHJIAPTHBIX 0a3oBbIC HABBIKOB 7Sl | 30BEIE
YECKOTO U 3aja4, BBITIONIHE- | HABBIKH MPH pelIeHUs HaBBIKU NIPU
AKCIIEPUMEH- | HUU (U3UYECKHUX | PEIICHUU CTaHIAPTHBIX | pelIeHuH
TaJbHOIO SKCIICPUMEHTOB, | CTaHIAPTHBIX | 3a/ad, CTaHIAPTHBIX
WCCIICIOBaHUs | 00pabOTKU U 3amad, BBIIIOJIHCHUN | 337794,
MIPU PEIICHUH | MHTEPIIPETAINN BBIMOJIHE HUU | (PUBHUYCCKUX BEITIONHE-
THTIOBBIX WX pEe3yJIbTaTOB (uznueckux 3KCIICPH- Hust -
3amad B obyac- | 6e3 omuboK 1 JKCTIepH- MEHTOB, —
TH TIpOeCcCH- | HEJOUCTOB MEHTOB, 00paboTKH! U IKCTICPH-
OHATBHOU 00paboTKH U uHTepNpeTamy | o
JeSITEITBHOCTH WHTEPIpETAN | U UX ’
U UX pe3ylib- PE3YIBTATOB C opaboTxu u
TaTOB C HEKOTOPBIMHU MHTCPIpCTa-
HEKOTOPHIMU | HEJIOYETAMH [ 1X
HEJIOYETaMHU. pE3yNIbTaTOB,
AMEIOT
MECTO
rpyObie
OIINOKHU.
OHGHO‘IHBIG MaTCpUuabl JJIA IIPOBCACHUA TCKYILCTO KOHTPOJIA n

MPOMEXKYTOUHOM arTecTanuu npuBeAcHb B [lpuiioxkeHun Kk paboued mporpamme
JIMCIIUTUINHEL.

[TonHBIN KOMIUIEKT 3aJlaHUil U MaTepuagoB, HEOOXOAUMBIX NJis OLICHUBAHUS
pe3ynbTaTOB 00YUYEHUS MO NUCLMIUIMHE, XPAHUTCA Ha Kadeape pa3padoTyuka.

5. Y4eOHO-MeTOoIMuYecKoe U HUH(POPMAMOHHOE o0ecriedeHne JUCHUILIMHbI
5.1. YueOHO-MeTOIMYECKOE 0OecTieueHHe

5.1.1. OcHoBHas nuTeparypa

1. CapenweB, M. B. Kypc oOmeii ¢m3uku. B 3 1. Tom 1. Mexanuka.
Monekynsapnas ¢uszuka : yueOnuk ans By3oB / U. B. CaBenveB. — 18-¢ u3j., crep.
— Cankr-IletepOypr : Jlans, 2022. — 436 c. — ISBN 978-5-8114-9890-1. —
TekcT : snekTpoHHbld / JlaHb : 3nekTpoHHO-OMOMMoOTeuHast cuctema. — URL:
https://e.lanbook.com/book/221120

2. CasenneB, 1. B. Kypc o6mieit ¢usuku. B 3 1. Tom 2. DnaexkTpudecTBO H
MaraeTusM. Bomael. Ontuka : yaeoHoe mocoowue mis By30B / M. B. CaBenseB. — 16-¢
u3j., crep. — Cankrt-IletepOypr : Jlanb, 2022. — 500 c. — ISBN 978-5-8114-8926-
8. — Tekcrt : anexkTpoHHbll // JlaHb : 35eKTpoHHO-OUOIMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/185339

3. Cagennes, . B. Kypc obmieit ¢pusuku : yuebnoe mocodbue : B 3 Tomax / U.
B. CasennreB. — 13-e usn., crep. — Cankt-Ilerepoypr : Jlans, 2022 — Towm 3 :
KBanToBas ontuka. AtomHas (usuka. dusuka tBepmoro tena. dusmka aTOMHOTO
sanapa u sneMeHTapHbIx yactun — 2022. — 320 ¢. — ISBN 978-5-8114-4598-1. —
Tekcr : anexkTponHslii / Jlanb : smekTpoHHO-OMOMMoTeyHass cuctema. — URL:
https://e.lanbook.com/book/206909

4. Kypc puszuku : yuebHoe nocodue s By30B / T. . Tpodumosa. - 16-e uzn.,
crep. - M. : Axkagemusa, 2008. - 560 c. : un. - (Bwicuiee npodeccuoHanbHOe
obpazoBanue). - ISBN 978-5-7695-4956-4. - Tekct : HEMoCpeICTBEHHBIM.



5.1.2. JlomoaHUTENBbHAS TUTEpaTypa

1. Kypc ¢usuku. 3agauu u pemeHus : yueOHoe mocobue st By3oB / T. U.
Tpodumona, A. B. ®@upcos. - 5-e uza., crep. - M. : Axagemus, 2012. - 592 c. -
(Beicmiee mpodeccuonanbHoe oOpaszoBanme. bakanaspuart). - ISBN 978-5-7695-
9467-0. - TekcT : HEMOCPEACTBEHHBII.

2. COopHuk 3amad mo obmeMmy Kypcy ¢uszuku : cOopHuk 3amad / B. C.
Bonbkenmmteis. - 3-e uza., ucnp. u jgom. - CII0. : Kawxknsiii mup, 2003. - 328 c. -
TeKcT : HemoCPEACTBEHHBIH.

3. ®usuka: 3amaynHuk: B 2 yactax / cocT. E. B. T'azeeBa [u ap.]. - Kazans :
KIDY. - 2022. - URL: https://lib.kgeu.ru/. - Tekct : snektponHbiii. Yacts 1 :
Mexanuka. MonekymnsipHasi pusuka. Dnekrpoctatuka. [loctosuusiii Tok. - 2022. -
133 c.

4. ®uzuka: 3amauynuk: B 2 yactsiax / coct. E. B. I'azeea [u np.]. - Kazans :
KI'DY. - 2022. - URL: https://lib.kgeu.ru/. - Tekcr : smekrponHbiii. Yacth 2 :
Marnetusm. Ontuka. KBantoBast pusuka. @usnka atoMa U aToMHOTO sijpa. - 2022, -
178 c.

5. ®usuka : npaktukyM : B 2 yactsax / O. C. 3yesa, P. P. XycHytaunos, A. ©.
lavicun [ gp.]. - Kazamsp : KIDJVY, 2023. - TekcT : 3IEKTPOHHBIM.
Yacts 1 : duznyeckue OCHOBBI MEXaHUKH. MonekynapHas Qusuka u
TEpMOJIMHAMHKA. DIeKTpocTaThka. [locTosHHbBIN AnekTpuueckuit Tok. - 2023. - 257
c. URL: https://lib.kgeu.ru/

6. ®usuka : npaktukyMm : B 2 gactsax / O. C. 3yesa, P. P. Xycuytaunos, A. @.
lNaiicun [m ngp.]. - Kazamp : KI'QVY, 2023. - Tekcr : snexkTpoHHBIA. YacTp 2 :
OnekrpomarietusMm. Konebanust u BoiaHbl. BonHoBas u kBaHTOBast onTuka. OCHOBBI
KBaHTOBOM U sjepHoi ¢pusukm. - 2023. - 251 c. - URL: https://lib.kgeu.ru/

7 Mexannka W MOJCKYJsIpHas (U3MKa :  METOIWYECKHE YKa3aHUsI K
BBITIOJIHEHUIO J1a00paTOpPHBIX paboT mo aucuuiumHe "®wusmka" / coct. : B. JI.
Martyxun [u np.]. - Kazans : KI'DQY, 2012. - 51 c.

8. DnekTpomarneTusm: mpaktukyM / coct.: A.H. I'aBpunenxo [u nap.]. - Kazans
: KI'QY, 2022. - 61 c. - URL: https://lib.kgeu.ru/. - Tekct : 371€KTPOHHBIA.

9. 3yena, Onbra CredanoBna. dusuka : yuedHoe nocodbue / O. C. 3yena, B. JI.
Maryxun, 0. ®. 3yeB. - Kazamp : KIDY. - 2019. - URL:
https://lib.kgeu.ru/irbis64r_plus/index.html. - Tekcr : osnekrponnsni. Y. 1
Mexanuka. MonexynsapHas pusuka. Dnekrpocratuka. [loctosHHBIN TOK. - Kazanb :
KI'9Y, 2019.-313 c.

10. OnTuka. DnemMeHThl KBAaHTOBOM (DU3UKHM : METOAMYECKHE YKa3aHWs IO
MOATOTOBKE K TMPAKTHYCCKUM 3aHATHSAM IS CTYACHTOB JHEPreTHYECKHUX
cnenuanbHocTed ouHOW (popmbl 00yuenusi / coct. C. ®@. Manaumon. - Kazanp :
KI'9Y, 2015.- 112 c.

11. 3aiinamesa, ['y3ens HakunoBna. ®usuka. COOpHUK 3a1a4 [DJIEKTPOHHBIN
pecypc] : ydeOHo-meTommyeckoe mocodue / I'. H. aiinamena, C.d. Manamuon. -
DIIeKTPOH. TeKCTOBbIE aH. - Kazans : KI' DY, 2015. - 100 c. ;

12 DnexTpudecTBO M MAarHETU3M: METOJUYECKHE YKa3aHUS IO MOATOTOBKE K



npakTudeckum 3aHsaTusM / coct. C. . Mananuon, E. B. llImunr. - Kazans : KI'DY,
2014.-97 c.

13. Mexannka © MOJEKyspHas (HU3MKA: METOAUYECKOe Iocodue s
CaMOCTOATENbHON paboThl mo muctuiuinHe dumsuka / coct. C. @. Mamanuon. —
Kazans : KI'DVY, 2010. - 175 ¢

14. Mananuon C.®. DnekTpudecTBO U MarueTusM: Kypc nekuuii no ¢pusuke. —
Kazansb: Kazan. roc. suepr. yu-t, 2007. — 220 c.

15. Mexanuka. MonekymnspHas (hu3uka: TECTOBBIC 3aaHUS I PyOEKHOTO
KOHTpOJIA 3HaHu# 1o qucnumumae "du3uka" / coct. E. B. INazeena [u ap.]; pen. B. JI.
Martyxus. - Kazanp: KI'QY, 2012 — 56 c.

16. DnekTpu4ecTBO M MAarHETH3M: TECTOBBIC 3aJaHusi Ui PyOEKHOTO
KOHTpoJIs 3HaHuM no nucuuruinHe "®usuka" / E. B. I'azeeBa [u ap.]; pea. B. JL
Maryxun. - Kazans: KI'QVY, 2013. - 71 c.

17. BonHoBasg u KBaHTOBasi onTuka. OCHOBBI aTOMHOW W SIACPHON (DU3HKU:
TECTOBBIE 3aJaHus A1 PyOEKHOTO KOHTPOJS 3HAHWWA MO AWCHUILIMHE "dusuka" /
coct. E. B. I'azeena [u np.]; pen. B. JI. Matyxus. - Kazans: KI'DQY, 2012. - 40 c.

5.2. MudopmanuonHoe odecrnevyenue

5.2.1. DneKTpOHHBIE U HHTEPHET-PECYPCHI
1. JuctanmuonHsiii kypc "®dusuka" Ha o6pazoBaTenbHoi miomaake LMS MOODLE
https://Ims.kgeu.ru/enrol/index.php?id=12

2. EnunbIi opTan HHTepHET-TECTHPOBAaHUS B cepe oOpazoBanms https://i-exam.ru/
https://mypage2.i-exam.ru/

5.2.2. Tlpodeccuonanbipie 0a3pl gaHHbIX / HMHpOpMaIMOHHO-CIIPaBOYHBIC
CUCTEMBI
1. EnnHoe okHO JocTyna K 00pa3oBaTelbHBIM pecypcaM http://window.edu.ru/
2. Poccwuiickas HanMoHabHas oudauoreka http://nir.ru/
3. «Koncynprant mmoc» http://www.consultant.ru/

5.2.3. JlunieH3noHHOE W CBOOOJHO  paclpocTpaHseMOoe IMPOTPaMMHOE
o0ecreyeHue AUCIUILINHbI

PexBu3uthnl
Ne | HaumeHoBaHuE MpOrpaMMHOTO
Ormmcanne MOJITBEPKIAFOIITUX
/1 oOecrieueHust
JOKYMEHTOB
. 3A0 "CodrJlaituTpeiin"
Windows 7 ITpodeccruonanpHas ITonp3oBareabckas
. pod Ne2011.25486 oT
(Pro) OIEPALMOHHAs CUCTEMA;  [1¢ 112011 Hencir.
paBo. beccpouHo
Cucrema moucka CBobOoaHas JIALEH3USA
2 bpaysep Chrome nH(pOpMaLIUU B CETH Hewuckn. npaBo. beccpouno
WHTEPHET;
1O nnst apdhexTuBHOTO
. . CBoOoaHast TUIIEH3HS
3 LMS Moodle OHJIAH-B3aUMOIEHCTBUS
Hewnckn. mpaso. beccpouno
MpernoaaBaTens U CTyAeHTa



https://lms.kgeu.ru/enrol/index.php?id=12
https://i-exam.ru/
https://mypage2.i-exam.ru/
http://nlr.ru/

6. MaTtepuaJibHO-TeXHHYeCKOe o0ecnevyeHue JTUCIUNIMHBI

HanmenoBanue BHUaa

HaumenoBanue yueOHOI

y4eOHOU PabOTHI ayIUTOPHH, [lepeuens HEOOXOMUMOTO OOOPYAOBAHUS H
CIIelIMaIM3UPOBAHHON TEXHUYECKUX CPEICTB O0yUCHHS
naboparopuu
Jlexuuun YuebHas ayauTopus s CrnenmanusupoBanHass ~ y4yeOHast ~ meOelb,
TNPOBECHNUS 3aHATHH TEXHUYECKHUE CPEACTBA OOYYCHHMS, CIy)Kallue
JICKIMOHHOTO THITa JUIs TpeACTaBiIeHHUs y4deOHOH wuHbopMaum
OONpIION  aynuTOpuH  (MYJIbTUMEIUHHBIN
IPOEKTOP, KOMIIbIOTEp (HOYTOYK), DKpaH),
JEMOHCTpAIlMOHHOEe 000pyAOBaHUE, Y4eOHO-
HaIJISIIHBIE TOCOOUS
[Ipaktnyeckne |Yuebnas  aymuropus | Cnenmanu3upoBaHHass — ydeOHas — meOels,
3aHATUA HPpOBEACHNUA 3aHATHH| TeXHUYECKUE cpeacraa o0y4eHus
CCMHUHAPCKOTO THIA,| (MyTbTUMEIUNHBIA  MPOEKTOP, KOMIIBIOTEP
TPYNIOBBIX M MHAMBHIY-| (4oy1GyK), 9KpaH) H Ap.
AJIBHBIX KOHCYJIbTAallHH,
TCKYLICTO KOHTPOJIA u
MPOMEKYTOUYHOH aTTecTaluu
JlaGopatopHbie |Y4eOHas mabopaTopus Crienanu3upoBaHHOE nabopatopHoe
paboTh «Ontuka», A-203 000pyI0BaHMKE 110 IPOGUITIO T1A60PATOPHUH:

ycraHoBka JaboparopHas «H HTepdepeHtms
cBera. bunpusma @penens. Omnpexnenenue
napameTpoB  Ounpusmbl  ®DpeHens 1o
UHTEPPEPESHIIMOHHON KapTHHE»; YyCTaHOBKA
naboparopHas «Omnpenenenue panuyca
KPHUBU3HBI JIMH3BI C IIOMOIIIBIO KOJICI]
Herotonay; yCTaHOBKa naboparopHas
«M3ydyenne audpakiuy J1a3epHOrO CBETa Ha
menu. Judpaknus OpeHens»; ycTaHOBKa
nabopatopHas «OrnpeaesieHne JJIUHBI BOJHBI
CBETa C TMIOMOIIBI0 30HHOW TMJIACTHHKI;
yCTaHOBKa  J1aboparopHas «Iudpaknus
JIa3epHOTO CBeTa Ha MU(PAKIIMOHON pEIIeTKe.
Omnpenenenue JIUHBI CBETOBOW BOJHBI TPH

IIOMOUIH TppaKkIUOHHON pELIETKNY;
yCTaHOBKa nabopatopHast «3yuenue
MOJIIPU30BAaHHOTO CBETA MOJIYIIPOBOAHUKOBOTO
mazepa.  3akoH  Mamrocay;  yCTaHOBKa
nabopatopHass «M3ydenue uHTephepeHIuH
JTa3€pHOTO CBETa B TOJCTOM CTEKJISIHHOU
mwiactuHke.  [lodocel  paBHOrO  HakJIOHA.

Onpenenenne TOMIMHBI MIIOCKONAPATIIETBHON
CTEKISIHHOM IUIACTHHEI o
MHTEp(EpPEHIIMOHHBIM KOJIbIIaM




VYuebHas nabopaTopus
«MexaHHKa U MOJICKYJISIpHAs
¢buzuka», A-114

Crenuanu3upoBaHHOE nabopaTopHoOe
000pya0BaHHUE 10 MPOPHIIIO Ta0OPaTOPHH:
YCTaHOBKa naboparopHas "MasiTHUK
YHUBEpCaJIbHBIN'", YyCTaHOBKa JabopaTopHas
"MasTHHK HAKJIOHHBIN", YCTaHOBKa
nabopatopHas "MamuHa ATByAa", yCTaHOBKa
naboparopHas "MasTHUK Makcsemna",
ycTaHoBKa  JjabOoparopHas  «OrmpeneneHue
MOMEHTa MHEPLUHUH POTOpA U CUJIbI TPEHUS B
onope, yCTaHOBKa naboparopHas
«Omnpenenenue Bs3koctd MetogoMm CToKcay,
ycTaHoBKa  JjabOoparopHas  «OrmpeneneHue
MOMEHTa MHEPLHH Teja U MPOBEPKA TEOPEMBbI
[Ireitnepar, YCTaHOBKa naboparopHas
«Omnpenenenue OTHOIIICHUS MOJISIPHBIX
TeIJIOEMKOCTEHN raza Cp/Cv METOJIOM
aanabaTUuecKoro paclIMpeHus’», MOPTPETHI
YYEHBIX.

VYueOHast nabopaTopus
«DNEKTPUYECTBO u
Maruetusmy», A-207

Crneuunanu3upoBaHHOE n1abopaTopHOE
obopynoBanue 10 TpodWI0  JTa0OpaTOPHH:
yCTaHOBKa JaboparopHas «AMIIEPMETp Kak
OMHYECKOE  CONPOTHUBIEHHE B  CXEMED,
YCTaHOBKa J1abopaTopHasi «BOJIBTMETP Kak
OMHYECKOE  CONPOTHUBIEHHE B  CXEMED,
yCcTaHOBKa JabopatopHas «l3Mepenue Toka u

HaNpsHKCHUS Ha COIIPOTHBIICHHSIX,
COEMHEHHBIX HOCJIEeI0BATENbHO u
napajulellbHO»,  yCTAaHOBKa  JlabopaTopHas
«Onpenenenue TOPU30HTAIbHON
COCTABIISIIONIEH WHAYKIIMM MarHUTHOTO TIOJIS
3emimn», yCTaHOBKa nabopaTopHas

«OmpeneneHne COMPOTUBICHUNA C TIOMOIIBIO
MOCTOBOIl CXeMBbl YUTCTOHa », YCTaHOBKa
nabopatopnast «IIpoBepka 3akona Oma u
U3MEpPEHUE YAETBHOTO COMPOTHUBICHUS »;
Moayis DII3-03 «Ompenenenne OTHOUIECHUS
3apsia dJeKTpOHAa K  €ro Macce METOA0M
MarHeTpoHa»,  yCTaHOBKa  JjabopaTopHas
«M3yueHne ammepMerpa U  BOJBTMETPAy,
ycraHoBKa  JabopatopHast  «I'pamynpoBKa
ralbBaHOMETPa», YyCTaHOBKAa JaboparopHas
«DKCTIepIMEeHTaIbHAs IPOBEpKa 3aKoHa Omay,
MOPTPETHI YUEHBIX

VYyeOHnas naboparopus
«MexaHuKka U MOJIEKYJIIpHast
¢buznka» A-206

Crienan3upoBaHHOE nabopaTopHoOe
00opy10BaHKE MO MPOPUIIIO 1TAOOPATOPUH:

ycTaHOBKa  JyiaboparopHas — «OrmpeneneHue
Kod¢duimenTa BSI3KOCTHU BO3/lyXa
KaIlTWJUISIPHBIM METOIOM, yCTaHOBKA
nabopatopHass  «OmnpeneneHre  OTHOIICHHS
MOJIIDHBIX ~ TEIJIOEMKOCTeH  rasza  cp/cv
METOAOM  aJuabaTHYeCKOro  pPacIIUPEHUs»,
ycTaHoBKa  yaboparopHast  «OmpeneneHue




MOJIEKYJIAPHOM Ia30BOM IOCTOSIHHOM METOI0M
OTKa4KH», yCTaHOBKa nabopaTopHas
«Onpenenenue YCKOpEHUs CBOOOAHOTO
najieHusl Tejna», YCTaHOBKAa JalbopaTopHas
«OrnpeneneHue cpeHel CUibl CONPOTUBIIEHUS
IpyHTa @pHU 3a0UBaHUM CBaW», YCTaHOBKa
n1aboparopHas «Ormpenenenue MOMEHTa
MHEpUMH Tella M  IPOBEPKA  TEOPEMBI
[IITelinepa», MOPTPETHI YUEHBIX

KomnbroTepHsIii Kacc ¢ Cnenuanu3upoBaHHas y4yeOHas MeOelb,
BBIXOI0M B MHTepHer A-204 TEXHUYECKHUE cpeacTsa o0yueHHS
(KOMIIBIOTEPBI), JUIIEH3UOHHOE POrPAMMHOE
obecrieueHue
CamocrositenbHas |KoMIbrOTEpHBIi Kiace ¢ Cnenunan3upoBaHHas ydeOHas meOenb Ha 30
pabora BbIxozioM B MuTepreT B-600a | pocagounsix  mect, 30  KOMIBIOTEpOB,

TEXHUYECKHE CpeACTBa OO0y4YeHHs (MyJIbTHME-
JUUAHBIA  TPOEKTOP, KOMMBIOTEP (HOYTOYK),
9KpaH), BUJICOKAMEPBI, POTPaMMHOE
obecrnieueHue

Crnenuanu3upoBaHHas MeOeIb, KOMITbIOTEpHAs
TEXHUKA C BO3MOXKHOCTBIO BbIx0/1a B IHTepHeT
u obecnieuenuem nocrymna B JUOC, skpan,
MYJIbTUMEAUMHBIA IPOEKTOP, IPOrpaMMHOE
obecreucHue

YuTaneHbIN 321
OuOIIMOTEKHA

7. OCO0eHHOCTH OPraHu3aIUN 00Pa30BATEILHONM eATEeJbHOCTH IJIsl JIUIL C
OrpaHNY€eHHBIMHU BO3MOKHOCTSIMU 3/I0POBbS U MHBAJIU/IOB

JIuita ¢ orpaHMYEHHBIMU BO3MOXHOCTSIMH 310p0oBbsi (OB3) 1 MHBaIMIbI UMEIOT
BO3MOYXKHOCTh OCCIPEIATCTBEHHO IepeMeIaTbcs M3 OJHOTO y4eOHO-1abopaTopHOIO
Koprmyca B JpYyroil, MOAHSTbCS Ha BCE JTAXKU Yy4eOHO-TabOPaTOPHBIX KOPITYCOB,
3aHUMATbCS B Y4YEOHBIX M HWHBIX TIOMEIIEHUSX C Y4YETOM OCOOEHHOCTEH
NCUX0(U3NYECKOTO PA3BUTHS U COCTOSIHUS 3/I0POBBSI.

Jist o6ydenust mun ¢ OB3 ¥ MHBaNWAOB, MMEIOIIMX HAPYILIEHUS OMOPHO-
JIBUTATEJILHOTO armapara, 00ecredeHbl YCIOBHUsI OECHPEnsTCTBEHHOTO JOCTyIa BO
Bce yueOHbIe nmomMerieHus. Mudopmaius o crienraibHbIX YCIOBUSIX, CO3MAHHBIX IS
oOyuaronmmxcs ¢ OB3 u wuHBamMAOB, pa3MelieHa Ha cailTe YHHBEPCHUTETa
www//kgeu.ru. Imeercss BO3MOXHOCTb OKa3aHUSI TEXHUYECKOM ITOMOIII aCCUCTEHTOM,
a TaKXKe YCIIyT CYPIOTEPEBOTINKOB U TU(DIOCYPIOTIEPEBOINKOB.

Jlns apantanuu K BocupusaTuio gunamu ¢ OB3 v nHBanuaamMu ¢ HapylIeHHBIM
CIIyXOM CIPAaBOYHOTO, Y4eOHOro maTepuaja IO JTUCHUIUIMHE O00eCcTeunBaroOTCs
CJIEIYIOILLUE YCIIOBHUS:

- 1151 Ty4IlIe OPUEHTAIIMU B ayIUTOPUU, IPUMEHSIOTCS] CUTHAJIbI OTIOBEIICHUS
O HayaJie U KOHIIE 3aHsTHUs (CJIOBO «3BOHOK» IMHUIIETCS HA JIOCKE);

- BHUMaHHME CJIa00CHbIIIaiero 00ydYaromierocss MPUBIEKAETCS Ie€1arorom
YKECTOM (Ha IIJIeHO KJIaJeTCs PyKa, OCYIIECTBIISIETCS HEPE3KOE MOXJIONBIBAHKE);

- pasroBapuBas C OOyYarIIUMCS, MNEAAroru4ecKruii padOTHUK CMOTPUT Ha
HEro, TOBOPHUT $ICHO, KOPOTKHUMH IMPEUIOKECHUSIMHU, OOecreynBas BO3MOXKHOCTH



http://www.kgeu.ru/

YTEHUS 110 Ty0am.

KoMmmneHcanuss 3aTpyAHEHHI pPEYEBOrO M HWHTEIUIEKTYaJbHOTO Pa3BUTHS
c1ab0CbIIAIINX 00yYatOUIUXCSl TPOBOAUTCS ITyTEM:

- HCTIOJIb30BAaHUS CXEM, TMAarpaMM, PUCYHKOB, KOMIIBIOTEPHBIX MPE3ECHTALUH C
TUIEPCCHUIKAMH, KOMMEHTHPYIOIIUMU OTAEJIbHbIE KOMIOHEHTBI U300paKEeHHUS;

- PEryJsipHOrO TNPUMEHEHHS YOPAKHEHHH Ha TIpaUuecKkoe BbIJCICHHE
CYILIECTBEHHBIX MPU3HAKOB MIPEIMETOB U SIBJICHUN;

- oOecriedyeHrs] BO3MOYKHOCTH JUIsl OOy4arollerocss IMOJIyYUTh aJpPECHYIO
KOHCYJIBTAIIUIO 10 AJIEKTPOHHOM MOYTE 110 MEpe HEOOXOAUMOCTH.

Jlig aganTanuy K BocrpusaTHio unaMu ¢ OB3 u nHBanugamMu ¢ HapyleHUsIMU
3peHus CIPaBOYHOTO, y4eOHOoro, IIPOCBETUTENIBCKOTO maTepuaia,
IPEeTyCMOTPEHHOTO 00pa30BaTEIbHONW IMPOrpaMMOl MO BBIOPAaHHOMY HalpaBJICHUIO
HOJIFOTOBKU, 00ECIIEUNBAIOTCS CIEAYIOLINE YCIOBUS:

- BeZleTcd ajanrtauus o(pUIMaAIbHOTO caidta B ceTh MIHTepHET ¢ y4eToM 0COOBIX
NOTPEOHOCTEN MHBAIUIOB 110 3PEHUI0, 00ECIEYNBAETCS HAJTUUYHE KPYITHOIIPUPTOBOK
CIPAaBOYHON MH(POPMALIMM O PACIUCAHUU YUYEOHBIX 3aHSATHIA;

- IEIarOrM4ecKuii  pabOTHUK, €ro cobeceqHUK (MpU HEOOXOIUMOCTH),
NPUCYTCTBYIOIIME HA 3aHATUU, MPEACTABIAIOTCS 00YYAIOIIMMCS, MIPU ITOM KaxAbIi
pa3 Ha3bIBAeTCs TOT, K KOMY M€Iarorudeckuii paboTHUK oOpalaercs;

- IEUCTBHUSI, JKECThI, NMEPEMELIECHUsI MEJAroruueckoro pabOTHUKAa KOPOTKO H
SICHO KOMMEHTHPYIOTCS;

- leyaTHasgs MHQOpMAIMs NPEeNoCTaBiseTCs KpynHbIM mpudrom (ot 18
IYHKTOB), TOTAJIbHO O3BYyUHBAETCS;

- oOecrieunBaeTCsi HEOOXOIMMBIN YPOBEHb OCBEIIICHHOCTH MTOMEIICHUH;

- IPEAOCTABIIIETCS. BO3MOXKHOCTh HCIIOJIB30BAaTh KOMIIBIOTEPBI BO  BpEMsI
3aHSATHI U MPABO 3aMUCH 00BSICHEHUI Ha TUKTO(OH (110 JKEJTaHUI0 00YUaIOIUXCs).

Popma TMPOBENEHHsS TEKyIIEW M MPOMEKYTOUYHOW AaTTECTAUUM IS
oOyuaronmxcs ¢ OB3 u MHBaIUIOB ompenesnserca NeaarornieckuM pabOTHUKOM B
COOTBETCTBUM ¢ y4eOHbIM IiaHoM. [Ipu HeoOxoaumoctu oOydaromemycs ¢ OB3,
WHBAIMY C YYETOM MX MUHAMBUAYAJIBHBIX MCUXO(PU3HMUECKUX OCOOCHHOCTEN JTaeTcs
BO3MOYKHOCTh MPOUTH MPOMEKYTOUHYIO aTTECTAllMI0 YCTHO, MUCbMEHHO Ha Oymare,
MMCbMEHHO Ha KOMIIBIOTEpPE, B (pOpME TECTUPOBAHUS U T.II., TMOO MpPEenIOCTaBIsSETCS
JOTIOJTHUTENBHOE BpeMs ISl TOJATOTOBKH OTBETA.

8. MeToauyeckue peKOMeHAAIMN /ISl MpenojaBaTe/eid Mo OpraHu3amuu
BOCNIMTATEJbHOU PA00THI C 00YYAKIIMMHUCH.

Metoanueckoe oOecreueHre mporecca BOCIUTaHUs 00yJaroOIUXCsl BRICTYAeT
OIHUM U3 ONpeAeNsronux (akTOpoB BBICOKOIO KadecTBa 0Opa3oBaHMS.
[IpenonaBarens By3a, IEMOHCTPHUPYS BBICOKHMH TPO(ECCHOHATN3M, SPYIUIIHUIO,
YETKYI0 FPaXXJIaHCKYIO MO3UIINIO, CAMOJIUCIUILIMHY, TBOPUECKUM MOAXO/ B PEIICHUU
npodecCHOHANBHBIX 3aJad, B XO0Jie 00pa30BaTEeNIBHOTO IMpoIecca CIOCOOCTBYET
(GbOopMHUPOBAHUIO TAPMOHUYHON JTMYHOCTH.

[Ipy peanuzanuu OUCHUIUIMHBI MpENOAAaBaTellb MOXET HCIOJIb30BaTh
CJIETYIOITME METOIbl BOCTIUTATEIbHON PaOOTHI:



- MeToJbl (hOPMHUPOBAHUS CO3HAHUSI JUYHOCTU (Oecena, AUCIYT, BHYLICHUE,
UHCTPYKTAQX, KOHTPOJIb, OOBSCHEHHE, NPUMEP, CAMOKOHTPOJb, pacckas, COBET,
yOeXIeHre U Ip.);

- METOJIbl OpraHu3aluu JACSATEILHOCTH M (OPMHUPOBAHUS OMbITA MOBEACHUS
(3amaHue, OOIIECTBEHHOE MHEHUE, INeJaroruyeckoe TpeOoBaHHE, TMOPYYCHHUE,
MpUy4YEeHHUE, CO3JJaHNE BOCIUTHIBAIOIINX CUTYallU, TPEHUHT, yIIPaXXHEHUE, U Ap.);

- METOAbl MOTHBAILIMM JEATECIBHOCTH U TOBEACHUS (0JI00pEeHHE, MOOIIPEHHE
COI[MAJIbHOM AaKTUBHOCTH, TIOpUIIAHWE, CO3JaHUE CUTyalHid ycrnexa, CO3JaHHe
CUTYAaIMH JIJIs1 SMOLIMOHATILHO-HPABCTBEHHBIX NIEPEKUBAHUN, CODEBHOBAHUE U JIP. )

[Ipy peanuzanuu JUCHUIUIMHBL  MPENOAABATENb  JIOJDKEH  YUYHUTHIBATh
CJIEAYIOIINE HAIIPABIICHUS] BOCIIUTATEIbHON JEATEIIbHOCTH:

I'pasicoanckoe u nampuomuueckoe 6ocnumarue:

- popMupoBaHKE y OOYYAIOLIMXCS IIEIOCTHOIO MHPOBO33PEHHUS, POCCHUICKOM
UJCHTUYHOCTH, YBKEHUS K CBOCH CeMbe, 0OIIIECTBY, TOCYapCTBY, IPUHATHIM B CEMbE U
OO0IIIeCTBE TyXOBHO-HPABCTBEHHBIM U COLIMOKYJIBTYPHBIM [ICHHOCTSM, K HAIIHOHAIILHOMY,
KyJIbTYypHOMY H HMCTOPUYECKOMY Haclieanio, (OPMUPOBAHUE CTPEMJICHHUS K €ro
COXPAHECHHUIO U PA3BUTHIO;

- hopMUpPOBaHKE Y OOYUAIOIIUXCS AKTUBHOM TPasKJaHCKOW MMO3UIIMH, OCHOBAaHHOMN
Ha TPAJUIMOHHBIX KYJBTYPHBIX, JTyXOBHBIX W HPABCTBEHHBIX IIEHHOCTSIX POCCHICKOTO
oOmiecTBa, JJs TIOBBIIICHUS CIIOCOOHOCTH OTBETCTBEHHO PEAM30BLIBATH CBOU
KOHCTUTYIIMOHHBIE TIPaBa U 00s13aHHOCTH;

- pa3BUTHE MPABOBOM U MOJUTUYECKON KYJIbTYphl O0YyUAIOIIMXCS, PACITUPEHHUE
KOHCTPYKTHUBHOI'O Y4YacTHsl B NPUHATHM PEIICHUN, 3aTParMBarolIMX HUX IpaBa u
WHTEPECHI, B TOM YHCIIC B PA3IMYHBIX (POpMaX caMOOpraHU3aIMK, CAMOYTPABICHNUS,
OOIIECTBEHHO-3HAYMMOM JIeATeTLHOCTH;

- opMUpOBaHHWE MOTHBOB, HPABCTBEHHBIX M CMBICJIOBBIX YCTaHOBOK
JIMYHOCTH, MO3BOJISIFOIIMX ~ MPOTUBOCTOSITH AKCTPEMHU3MY, KceHogoouu,
JACKPUMHUHALIMM 1O COLMAJIbHBIM, PEIUTHO3HBIM, PACOBBIM, HAIMOHAIbHBIM
MpU3HAKaM, MEXITHUYECKOW U MEKKOH(PECCUOHAIBHOW HETEPIUMOCTH, JPYyTHUM
HETAaTUBHBIM COIIUAIIGHBIM SIBJICHUSM.

/LlyxoeHo-npascmeennoe eocnumanue:

- BOCIIMTAHUE YYBCTBAa JOCTOMHCTBA, YECTH M YECTHOCTH, COBECTIMBOCTH,
YBAXKEHUS K POAUTEIIAM, YUUTEISM, JIFOJSM CTAPUIEro NOKOJICHUS;

- opMUpOBaHWE TPHUHIIMIIOB KOJJICKTMBMU3MA ¥  COJIMIAPHOCTH, JyXa
MUJIOCEpIIUST U COCTpaJaHusi, NMPUBBIUYKH 3a00TUTHCS O JIOASX, HAXOMSAIIUXCS B
TPYAHOM KU3HEHHOMN CUTYaLUU;

- popMUpOBaHUE COTUIAPHOCTH W YYBCTBA COIMAIBHONW OTBETCTBEHHOCTU TIO
OTHOUIEHUIO K JIFOJAM C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3J0POBBS, ITPEOAOJICHUE
MICUXOJIOTUYECKNX OapbepoB MO OTHOIICHUIO K JIOASIM C OrPaHUYCHHBIMU
BO3MOKHOCTSIMU;

- JOpMUpPOBAHKE AMOIMOHAIBHO HACHIIICHHOTO W JYXOBHO BO3BBIIIEHHOTO
OTHONICHUSI K MUPY, CIIOCOOHOCTH M YMEHHUS TepefaBaTh APYTUM CBOU ICTETUUECKHIMA
OTIBIT.

Kynomypno-npoceemumensckoe socnumanue:

- popMUpOBaHUE ICTETUYECKON KapTHUHBI MUPA;



- popMuUpOBaHUE YBAKECHUS K KYJIBTYPHBIM IIEHHOCTSM POJHOTO TOpPOJa, Kpas,
CTpaHBI;

- IOBBITIICHUE TIO3HABATEILHOW aKTUBHOCTH O0YYaFOIITHXCA.

Hayuno-obpazosamenvnoe socnumanue:

- popMuUpoOBaHUE y 00YUAIOIMIUXCS HAYIHOTO MUPOBO33PEHUS;

- popMuUpOBaHUE YMECHHS TIOTydaTh 3HAHUS;

- opMupoBaHuEe HABBIKOB aHalW3a M CHHTE3a WH(OpMaIMH, B TOM YHCIE B
npodecCUOHAIBHOM 001acTH.



BHocuMBble HI3MeHEeHNsI M YTBEPKAeHUS HA HOBbII yU4eOHbIN roj
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OueHouyHble MaTepuaibl MO AUCHUIUINHE, NMPEIHA3HAYEHHbI I OLECHHUBAHUS
pE3yIbTaTOB 00YUEHHUS Ha COOTBETCTBUE HHANKATOPAM JOCTKCHUSI KOMIICTCHITHIH.

OrneHnBaHWe pe3yJbTATOB OOYYCHHS TIO0 IUCIMIUIMHE OCYIIECTBIISCTCS B
pamkax Tekymero koHTpoiist (TK) u mpoMekyTOUHOM aTTecTaliu, MPOBOIUMBIX 10
OoabHO-perTuHroBoi cucreme (bPC).

1.TexHosiornyeckasi kKapra

Cemectp 1
PelituHroBBIE MOKA3aTEIN
A 2
§ = g 5 g =l g 2 s
=5 | E¥ Z|E¥ E|:EZx -
HaumeHoBaHue paszena z B 2 Ez g EZ 2 Ez o E =]
23 5| 2z E/52 E|53 £| £
§% Bl 235 223 2|24 T g
X E 3 5 58 51|59 e,
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Paznen 1. «OcHOBBI TK1
KJIACCHYECKOM U 20-
PEJSITUBHCTCKON MeXaHUKI 20 | 0-15 35 20-35
Paznea 2. «MoaekynsspHas
¢usuka u TepMOTMHAMUKA»
Konrponsnas padora (KuTP) 10
Ot4er o maboparopHoit pabore 10
(OJIP)
Pedepar (P¢p) 0-15
Paznen 3. «QnekTpuyecTBO U TK2 20-
MAarHeTu3mM» 20 |0-15 35 20-35
Konrposbnas padora (KHTP) 10
Otyet o nabopaTopHOit paboTe 10
(OJIP)
Pedepat (Pdp) 0-15
Pasnea 4. «OnTuka» TK3
Pa3gen S «2nemMeHTHI 15-
KBaHTOBOH pu3uku. OCHOBBI 15 10-15 30 15-30
aTOMHOM U sIepHON (UKD
Konrponbnas padora (KHTP) 10
Otuer o naboparopHoit paborte 5
(OJIP)
Pedepar (Pdp) 0-15
IIpome:xxyTOYHAsA aTTeCTALMA OM 0-45
(3x3amen)
B nucemenHnoit popme o
ometam 0-45




2. OueHOYHBbIE MATEPHAJIBI TEKYLIIEr0 KOHTPOJISI U IPOMEKYTOYHOM aTTecTaluu
[IIkana oneHku pe3yabTaToOB O0yUEHHUS 1O AUCIUTUIMHE:

YpoBeHb chOpMUPOBAaHHOCTH

HHJIWKaTOopa KOMIICTCHIIMHU

|
S
= . N Huxe .
= o Bricokuii Cpennuit Huzkni
= 2 3amiaHu- CpeaHero
= 5 o 2 POBaHHBIC ot 85 10 100 ot 70 no 84 or 551069 | or0 mo 54
Q S Q ¥ | pe3yJbTaTbl
<
5 g 0GyUeHHUs 110 [Ixana oueHuBaHus
S = UCIIHILIIHE HEY/I0B-
< S Auch YAOBJET- YA
= OTIMYHO XOPOILO JIETBOPU-
= BOPUTEIHHO
= TEJILHO
= 3a4TE€HO HE 3a4TCHO
3HATh:
YpoBeHb 3HaHU | YPOBEHB JemoHCcTpHpY | YPOBEHB
OCHOBHBIX 3HAHUU erT 3HaHUI HIKE
¢buznveckux OCHOBHBIX MUHUMATBHO | MUHUMAIIbH
SIBIICHUI u | QusnyecKux JOMYCTUMBIH | BIX
3aKOHOB, SIBJICHUN U YPOBEHB TpeOOBaHMM,
OCHOBHBIX 3aKOHOB, 3HaHUH AMEIOT
¢buznueckux OCHOBHBIX OCHOBHBIX MECTO
OCHOBHBIC
BEJINYUH 1 | pusmgeckux (hm3mueckux rpyObIc
(mznueckue N
KOHCTaHT, WX | BEJIMYHH U SIBICHUH U OIITHOKH.
SIBIICHUS U .
SAKOHDL- ONpENeNICHN W | KOHCTAHT, UX | 3aKOHOB,
’ eIMHULL OTpeJieiCHU | OCHOBHBIX
OCHOBHBIC
H3MEpEHUst U ¢TUHMII ¢buznueckux
(mznueckue
JEMOHCTPHPYET B | H3MEPEHUS BEJINYHH U
BEJIMYHMHBI U
MOJTHOM  00BeMe, | IEMOHCTPUpYe | KOHCTaHT, UX
KOHCTaHTBI, UX o
COOTBETCTBYIOIIE | T B 00BEME, oTpe eI HUI
oTpe/ieNicHHe
P a— M mporpamme. He | cooTBeTCcTBYIO | M €IUHHIL
JIOTTyCKaeT eM U3MepeHus,
H3MEpEHUSI,;
OImKOOK. nporpaMmme, UMEET MECTO
~ HO HMMeeT MHOTO
—i MECTO HerpyObIX
1
. HECKOJIBKO omnOoK 1
5 HErpyObIX HEJI0YETOB.
OIMOOK 1
HEJIOUETOB.
YMETb:
IIponemonctpupo | Ilpogemonctp | Ilpomemonctp | Ilpu
BaHbI BCE HPOBAHbBI BCE | UPOBAHBI peleHun
OCHOBHBIE OCHOBHBIE OCHOBHBIE CTaHJApTHBIX
MPUMEHSTh
dusHKo- yMEHUs, yMEHUs, YMEHHUs, 3a1a4 He
CaMOCTOSITEIIBHO | CAMOCTOSTENb | PELICHBI TI0A NPOJIEMOHCT
MATEMATHACCK | o | 11embl Bee HO PEIICHEI KOBOJICTBOM | PUPOBAHEI
Wi anmapar P P Py A pHp
TUIOBBIC 33/1a4H, | BCE THIIOBBIE npernojiaBare]l | OCHOBHbBIE
MIPU pEIIeHUH
THIOBBIX BBITIOJIHEHBI BCE 3aj]1a4uu ¢ s TUITOBBIE yYMEHWUs,
saxad B 3aJ]aHus B HETPYyOBIMH 3aJ1a4u C UMEIOT
06ACTH MIOJTHOM 00BeMe OmunoOKamH, HerpyObIMH MECTO
6e3 ommnboK BBITIOJTHEHBI OmnOKamH, rpyObIe
npodeccuoHan
LHOM BCE 3aJIaHUs, BBITTOJTHEHBI omuoOKn
HO C BCE 3aJIaHUA,
NesITeIbHOCTH.
- HEKOTOPBIMHU HO HE B
o HeJo4YeTaMu MTOJTHOM
= o0bemMe
o

BJIaACTh.




[Iponemonctpupo | Ilpone- HNwmeercs He mpo-
BaHbI HABBIKU MPH | MOHCTPH- MUHUMAJIBHBIN | neMoHCTpUp
pelieHun pOBaHbI HAOOP OBAaHBbI 6a-
HECTaHIaPTHBIX 0a3oBbIc HaBBIKOB I | 30BpIe
METOIaMHU 3aJ1ay, BHITIOJHE- | HABBIKU NPU pelieHus HABBIKH NPH
aHaIu3a u HUU (PU3UYECKUX | PEIICHUU CTAHIAPTHBIX | porrepyy
MOJIEIMpOBa- | DKCIIEPUMEHTOB, | CTAHAApTHHIX | 3ajady, CTAHIAPTHBIX
HHsI, TEOpeTH- | 00pPabOTKH U 3a/1ad, BBITIOJTHEHUN sazau
YECKOTO U MHTEPIIPETaluN BBITOJTHE HUU | (PU3HUECKHUX BHHOJ’IHe_
OKCIIEPUMEH- | UX PE3YyIbTaTOB (buznveckux JKCIIepH-
TaIbHOTO 6e3 ommboK u 3KCHepu- MEHTOB, Hus u-
HCCIEN0BaHNs | HEAOYETOB MEHTOB, 00paboTKH! U SHACCKHX
TIPH pelIeHIH 06paGoTKi M | MHTepmperamy | OXCHepH
THIOBBIX UHTEPIPETALM | U HX MCHTOB,
3a1a4 B o0nac- U UX pe3ylib- pesyibTatop ¢ | 00PAOOTKH K
TH TIpodeccu- TaToB C HEKOTOPBIMU HHTCPIpETa-
OHAJIbHOH HEKOTOPBIMU HeJIo4YeTaMHU LMK UX
JeSITETBHOCTH HEeJ0YEeTaMu. pE3yIbTATOB,
UMEIOT
MECTO
rpyObie
OIINOKHU.

O1eHKa «OTJIMYHO» BBICTABIISIETCS 3 BBIMOJHEHNE KOHTPOJIBHBIX paboT B ceMecTpe
0e3 OmMOOK M HEIOYETOB; OLEHHUBAIOTCA TIyOOKOE TNOHMMAaHUE W YyMEHHE

IIPUMCHATH (1)I/I3I/I‘-I€CKI/IC 3aKOHbI JIA  pPCIOCHUA  3aJdad

SKCIICPUMCHTAJILHOI'O W IIPHUKIIAJHOIO XapaKTEpa, IIOJIHBIC M COACPIKATCIILHBIC

TCOPETUUCCKOIO,

OTBETHI Ha BOIIPOCHI OMJIeTa (TEOPETUIECKOE 1 MTPAKTHIECKOE 3a/IaHUE), TOTUIYHOCTh
1 TIOCJIC0OBATEILHOCTh OTBETA;

OlLleHKa «XOpOI0» BBHICTABIISICTCS 3a BBIMOJHEHUE KOHTPOJIBHBIX pabOT B
CEMECTpPe ¢ MUHUMAJIbHBIMU OIMMOKaMH B HepodeTamu;, OIEHUBAIOTCS TTOHMMAaHHE
U yMEHHUE TPUMEHATh (QU3MYCCKUE 3aKOHBI ISl PEHICHUS 3a/1ad TECOPETHUYECKOTO,
DKCIIEPUMEHTAJILHOTO H  TPHUKIATHOTO XapakTepa, IOCTaTOYHO TIOJHBIC U
coJiep KaTelIbHbIE OTBETHI Ha BOMPOCHI OmMieTa (TEOPETHUECKOS WIIH TPAKTHIECKOES
3a/IaHUe), JJOTUYHOCTh W TIOCIIEIOBATEIIbHOCTh OTBeTa, Jlomyckaercss ogHa — JBe
HETOYHOCTH B OTBETE.

OleHka  «yJAOBJETBOPHMTENbHO»  BBICTABISCTCS 32  BBITIOJHEHHUC
KOHTPOJIBHBIX paboOT B ceMecTpe ¢ OOJBIIUM KOJIMYSCTBOM OIIMOOK M HEIOYCTOB,;
O1eHNBalOTCS 3HAHUE OCHOBHBIX BOIPOCOB TEOPUM M MHHUMAIBHBIA HaOOP
HABBIKOB BBITTOTHCHUS (DU3MYECKUX SKCIIEPUMEHTOB, 00paOOTKA W MHTEPIPETALNH
WX PE3ynbTaTOB, HEAOCTATOYHOE YMCHHE JaBaTh apryMEHTHPOBAHHBIC OTBETHI M
IIPUBOJUTH IIPUMEPHI, HEJOCTATOYHAS JIOTHYHOCTh M IOCIICI0BATCIILHOCTh OTBETA.
JlomyckaeTcsi HECKOJIBKO OITMOOK B OTBETE.

OrneHKa «HEY/0BJIETBOPUTEIbHO» BBICTABISETCS 3a Ciad0e W HEMOJHOE
BBITIOJIHEHUE KOHTPOJIBHBIX PAOOT B CEMECTPE M OTCYTCTBHE MUHUMAJIbHBIX HaBBHIKOB

BBINIOJIHEHUS (PU3MYECKUX DKCIEPUMEHTOB, OOpaOOTKM UM MHTEpIpEeTaluu HX



PE3YyJIbTAaTOB M OTBEThI HA BOIIPOCHI 3K3aMCHAIITMOHHOTIO 6I/IJI€Ta, OTINYAr0IMUECA

MMOBCPXHOCTHBIM W HCITOJHBIM PACKPBITUEM TCMBI.

3. Hepequb OIICHOYIHBIX CPEACTB

KpaTKaH XApaKTCPHUCTHKAa OLCHOYHBIX CPCACTB, UCIIOJIb3YCMbBIX IIPHU TCKYIICM
KOHTPOJIC YCIICBACMOCTU H HpOMe)KYTOIIHOﬁ aTTcCTalnn 06yan0merocsl I10

TUCLHUILINHE:
HaumenoBanue
OmnucaHue OICHOYHOTO
OIICHOYHOT'O Kpatkas xapakTepucTHKa OIEHOYHOTO CPEICTBA cpercTBa
cpencTsa P
N Kommnexr
CpencTBo MpoOBEpKH YMEHUW MPUMEHSTHh MOTyYEHHBIC
KonrtponbHas KOHTPOJIbHBIX
3HAHUS U PEIICHUs 3a/la4 OIPENEIICHHOTO THIIA II0 .
pabora (KaTP) 3a/IaHUi 110
TEME WU Pa3aey
BapHaHTaM
Ilepeuens 3aganuil u
. BOIIPOCOB TSI
Ortuer o Breimoninenne  nmaGopatopHod  paboThl,  00paboTka 31:11111/1be
nabopaTopHOI pe3ynbTaToB  dkcrepuMeHTa.  OdopmiieHne  oTdera, -
pabote (OJIP) 3alUTa Pe3yJbTaTOB J1a00paTOPHOI pabOTHI 10 OTYETY paTop
paboThI, IepevYeHb
TpeOOBaHUH K OTYETY
[IpomykT  caMOCTOSATENBHOW  pabOTHl  CTYJCHTA,
MPECTABISAIOMMNA  CO00M  KpaTkoe H3JIOKEHHE B
Pedepar (Pdp) MMMCbMEHHOM  BHUJE  TMOJYYEHHBIX  PE3yJbTaTOB Tewmbl pedepaToB
TEOPETHYECKOI0  aHajau3a ONPEICICHHOW Hay4YHOU
(yueOHO-HCCIIeT0BATENbCKOM) TEMBI
OrneHouHBIC MaTepuaibl, BBIHECEHHBIC HA JK3aMEH, IMepeuers
COCTOST M3  DJK3aMEHAIIMOHHBIX  OWIETOB ¢ P
TEOPETUIECKIX
DKk3ameH TEOPETUICCKIUMH BOIIPOCaMH " 3aJIaHUSIMU
BOIIPOCOB U TUTIOBBIX
MPAKTUYECKOTO XapakTepa Jisl MPOBEPKH MPAKTUYECKUX I
YMEHH.
4. IlepeyeHb KOHTPOJIbHBIX 33/laHUl WJIH HHbIe MAaTepPHAJbI,

HeoO0XoauMble [JI1 OLEHKH 3HAHWI, YMEHHH M HABBIKOB, XapaKTepPHU3YHIIHX
Tanbl GOpMUPOBAHUS KOMIIETEHINH B MpoLiecce 0CBOEHUN TUCHUIINHBI
[Tposepsiemast kommerentus: OITK-1.2

llpumep 3a0anus
Jisa rekymero kourpoas TK1:
KonTtposbnas padora (KHTP)

TunoBsie 3a1a4u JU1sl KOHTPOJIbHOU padboThl Ne 1

1. Teno magaet ¢ BHICOTHI 19,6M ¢ HayaabHOM CKOpPOCTHIO Vo=0. 3a Kakoe BpeMs TeJIo
IPOWJET MEpPBbIA M MOCHEAHHA MeTp CBOero myTu. CONpOTHBIEHHEM BO31yXa

npeHeOpeyb.

2.Kamenp OpomuieH noj yriiom K ropu3oHty a=30° ¢ HadaabHOU ckopocThio 20 Mm/c.
Kakoe Bpemsi kameHb OyeT HaxouThes B Bo3yxe? Ha kakyro BbICOTY MOJHUMETCS,




Ha KaKOM pacCTOSTHUU OT MecTa OpocaHus ynajeT Ha 3eMITt0?

3. Kamenp OpotiieH rOpU30HTAIBHO CO CKOPOCTHIO Vox=20 M/C. HaiiTi HopMasbHOE U
TaHM€HIMAIbHOE YCKOPEHHME KaMHs 4epe3 2 ¢ ToClie Hayana JIBH)KCHHS.
ConpoTuBIIEHHE BO3/lyXa HE YUUTHIBATD.

4. ABroMo0Ounbs Maccoit 1000kr, ABUTrasch paBHO3aMENJICHHO, OCTAHOBUWIICS 4epe3 5
c, mpoiing myTh 25 M. OmnpeaenuTs Ha4YallbHYIO CKOPOCTb aBTOMOOWIIA U CHILY
TOPMOKEHUS.

5. Koneco pagmycom 0,Im Bpamaercss Tak, 4TO 3aBUCMMOCThH yIJila MOBOPOTa @
paauyca Kojeca oT BpeMeHH t naercs ypaBHeHueM ¢=A+Bt+Ct> rne B=3pan/c, C=2
pan/c’. HaiiTu yIJIOBYIO CKOpOCTh, YIJIOBOE YCKOPEHME, IHMHEHHYIO CKOPOCTb,
HOPMAaJbHOE M TAHINCHLIHUAIBHOE YCKOPEHHS 4epe3 4 ¢ MOce Hayajaa BpallECHUS AJIA
TOYEK, JIeXKAIIUX Ha 000/1e KoJeca.

6.Teno maccoi Mi;=4 Kr ABMXKETCA CO CKOpPOCThIO Vi=3 M/C U yjaapsercs o
HEIMOJBW)XHOE TEJIO TakoW ke Macchl. CuuTas ynap LEHTpPajIbHbIM U HEYNPYIHM,
OIPEIENUTE KOJIMYECTBO TEIIOTHI, BBIACIIMBILEECS MPU y1ape

7.Cuuras, 9yTo BO3ayX coctouT u3 60 % aszora m 40 % kuciopona, onmpeneanuTe
NapUyajbHbIC JABJICHUS 3TUX ra30B NpH aasieHuu Bo3ayxa 100 xI1a?

8. Kakas paGoTa coBepIraercs npu U30TEPMUYECKOM PACIIUPEHUN BOAOPOIa MACCOU
m = 5 r, B3sToM nipu Temneparype T =290 K, eciin 00bem raza yBeIuuuBaeTCs B TPU
paza?

9. Kucnopon maccoit m = 1 kr cosepmaer nukia Kapno. [Ipu m3orepmuueckom
pacIIMpeH’H raza ero 0oObeM YyBEIMYMBAeTCs B 2 pa3a, a NpH IOCIEAYIOUIEM
annabaTuyeckoM pacimpenuu cosepiaercsa padora 3000 k. Onpeaenuts padbory,
COBEPILIEHHYIO 32 LIUAKIL.

10. IIapuk BCIIIBIBAET C MMOCTOSIHHOM CKOPOCTHIO B )KHJIKOCTH, INIOTHOCTh KOTOPOW B
4 pa3za Oosiplie MaTepuana mapuka. Bo ckoiabko pa3 cuiia TpeHus, AeHCTBYyIoIas Ha
BCILIBIBAIOIIMI IIAPUK, OOJIbILIE CUJIBI TSXKECTH IIapuKa?

Oruer no JadopaTopHoii padore (OJIP)

Otuer odopmiseTcs KaXIbIM CTYIACHTOM HWHIWBHIYyAIbHO U JIOJDKCH
COJIEpPKaTh:
HOMEp W Ha3BaHWE pPalOTHI, IEJIb PaOOTHI, ATy BBITOJHECHHS, KPATKOE OIHMCAHHE
TEOpUH HW3Yy4aeMOTO BOIMPOCA, OCHOBHBIC XapaKTEPUCTUKU HU3MEPUTEIHHBIX
npuOOPOB, 3alUCH PE3yJbTaTOB TNPSIMBIX H3MEPEHUH U PacueTOB KOCBEHHBIX
u3MepeHuit, opopMIICHHBIE B BUJE TAOIHIIBI, Tpa(UKU MOTYyUYEHHBIX 3aBUCUMOCTEH
(ecmu  TpeOyrOTCS), 3amMUCh BBIYMCICHUHN, TMPUBOMSAIIMX K OKOHYATEIHHOMY
pe3ynbTaTy, pacdyeT OMMOOK U3MEPEHUN U OKOHYATEIBHBIM PE3yJbTaT C yKa3aHHUEM
OIIMOKHA U3MEPEHHUS, BHIBOIBI.

Bce rpaduku n0mKHBI OBITH BBIMOJHEHB Ha MWUIMMETpoBoil Oymare. Ilpu
pacdeTax HeOOXOAMMO HCITOIB30BaTh SAUHUIILI cucTeMbl CH.
K kaxnoit nmabopaTtopHOi paboOTe COIAEPKUTCS MEPEUCHb BOMPOCOB ISl 3AIIUTHI
nabopaTtopHOil pabOTHI.
Hpumep:
JlabopaTtopHas pabora «OnpeneneHue yCKOpeHusi CBOOOHOIO MaJIEHUs TeJa



KoHTpoJibHBIE BONIPOCHI

1. ChopmynupyiTe 3aKOH BCEMHUPHOTO TATOTCHHSI.

2. Belpazutre maccy 3eMiIM 4epe3 €€ paauyC, I'PaBUTALMOHHYIO IOCTOSHHYIO U
YCKOpPEHHE CBOOOTHOTO MaICHMUS.

3. 3aBHCHT J1 YCKOpEeHHE CBOOOIHOTO MaIeHUs OT BBHICOTHI MOAbEeMa Tena?

4. Kak yOenuThCcsi Ha OMBITE€, YTO YCKOPEHHE CBOOOJHOIO MAJCHUS HE 3aBUCUT OT
¢dbopMbI 1 Maccel Ten?

Pedepar (Ppp)
Tewmsbr pedepaToB:

1. Beynaromuecst otkpbiTus B pusuke 20 Beka

2. K ucropun OTKPBITUS 3aKOHOB COXPAHEHUSI.

3. O6 ucropuu pa3Butus « Teopuu OTHOCUTEITLHOCTI.
4. MonekynsipHO-KUHETUYECKasi TEOPUS Ta30B.

5. Teopema bonbpiMaHa O pPaBHOMEPHOM pacHpEEICHUU SHEPTUU IO CTENEHSIM
CBOOO/IBI.

6. Knaccuueckast cratuctika bonbiiMana.

7. KBanToBsie cratuctuku JIupaka u boze-Ditnmreiina.
8. Pactipenenenne MakcBesuia o CKOPOCTSIM.

9. YpaBHEHHE COCTOSIHMS PEaJIbHOTO Ta3a.

10. [ukn KapHo B KI1acCHUECKO TEpMOIMHAMUKE.

llpumep 3a0anus
s Trekymero kourpoas TK2:
KonTtpouabnas padora (KHTP)

TurnoBble 3a1a4u 1711 KOHTPOJIBHOM paboThl Ne2

1. Bo ckonpko pa3 cuna TPaBUTAIMOHHOTO TIPUTSHKCHHS MEXKIY JBYMS
MIPOTOHAMH MEHBIIIE CHJIBI UX DJICKTPOCTATHYECKOTO OTTATKHUBAHMUS ?
2. JIBa mapuka c 3apsgamu i = 6,66 HKn u qx =13,33 HKn Haxomsarcs Ha

pacctostaum 11=40 cm. Kakyto paboTy A Hamo coBepIIMTh, YTOOBI CONMUZUTH UX IO
paccTostHUS 12=25 cm?

3. B kakux npezenax MOKET U3MEHATHCS €eMKOCTh CUCTEMBI, COCTOSIIEH U3 JBYX
KOHJICHCATOPOB MEPEMEHHONM €MKOCTH, €CJIU €MKOCTh KaXJIOr0 W3 HUX H3MEHSETCS
ot 10 mo 450 n®d?

4. Haiitu cuny, neiictBytouryto Ha 3apsa q=2/3 uKi, ecnu 3apsin nomenieH B molie
3apSKEHHON TUIOCKOCTH € MOBEPXHOCTHOM IIOTHOCTBIO 3apsaza 6 = 20 MxKn/m?
JnsnexTpruueckasi IpOHUIIAEMOCTh cpelibl €=0.

5. Onpenenute notok O BEeKTOpa HANPSKEHHOCTH JIEKTPUUYECKOTO TMOJIs, Yepes
chepuvecKy0 MOBEPXHOCTh, OXBATHIBAIOIILYIO TOYeUHBIE 3apsiabl =7 HKm u q=-4
HK1.

6. MbuIbHBIHN TTy3bIph € 3apsaoM 222 nKi1 HaXOAuTCsl B pABHOBECHUH B TI0JIE TIOCKOTO
TOPU30HTAIBHO PACIOJIOKEHHOTO KOHAEHcaTopa. HaillTh pa3HOCTh MOTEHINAJIOB
MEK]ly TIJIaCTUHAMM KOHJIeHcaTopa, eciau Macca my3bips 0,01 r u paccrosiHue Mexay



IJIJACTUHAMMU S5 CM.

7. Pamka mnomansio 50 cm?, comepxkamas 100 BUTKOB, paBHOMEPHO BpaILAeTCsl B
OJTHOPOJHOM MarHuTHOM noJje ¢ uaaykuuen 0,04 Tn. OnpenenuTs MakCUMaJIbHYIO
OJIC uHayKIMH, €ciiv OCh BPAILICHUS JISKUT B TUIOCKOCTH PaMKH U
MEPICHANKYJISIPHA JTUHUSAM UHAYKITUH, a paMKa aenaet 960 06/MuH.

8. Maruutssbiii notok © = 40 MBO npoHusbiBaeT 3aMKHYTHIN KOHTYp. OnpenenuTsb
O/1C uHayKuMu, KOTOpasi BO3HUKAET B KOHTYPE, €CJIM MATHUTHBIN MOTOK U3MEHUTCS
1o vy 3a Bpems At = 0,002 c.

9. [IpOTOH U 3JEKTPOH, YCKOPEHHBIE OJJMHAKOBOW PA3HOCTHIO MOTEHIIUANIOB, BIETAIOT
B OJIHOPOJHOE MAarHuTHOE Moje. Bo CkonbKO pa3 paauyc KPUBU3HBI TPACKTOPUU
npoToHa Ry, 6osbliie pagnyca KpUBU3HBI TPAEKTOPUH JIEKTPOHA Re?

10. Omnpenenute, CKOJBKO BUTKOB IMPOBOJIOKH, BIUIOTHYIO MPHJIETAIOMIUX APYT K
apyry, nuamerpom d = 0,5 MM ¢ H30JIAIIMeH HUYTOKHOM TOJIIUHBI HAJI0 HAMOTATh Ha
KApTOHHBIA UWIMHAP auamerpoM D = 1,5 cM, 4TOOBI MOMYyYHUTH OJHOCIOWHYIO
KaTyImKy UHAYKTUBHOCTHIO L = 100 Mx['H?

Oruet no JadoparopHoii padore (OJIP)

Otduer odopmiseTcs KaKIbIM CTYIACHTOM HWHIWBHIYyAIbHO U JIOJDKCH
COJIEpKAaTh:
HOMEpP W Ha3BaHUE paboOThHI, 11eJIb paOOThI, ATy BBINOJIHEHUS, KPATKOE OIMHCAHHE
TEOpUM HW3Yy4aeMOTO BOIPOCA, OCHOBHBIE XaPAKTEPUCTUKH H3MEPHUTEIIbHBIX
npuOOPOB, 3alUCH PE3yJbTaTOB NPSIMBIX H3MEPEHUH U PacuyeTOB KOCBEHHBIX
u3MepeHuii, opopMIICHHBIE B BUJE TAOIHIIbI, TpadUKK MOTYyUYEHHBIX 3aBUCUMOCTEH
(ecmm  TpeOyroTCs), 3alUCh BBIYUCICHUN, TNPUBOASAIIMX K OKOHYATCIHHOMY
pe3ynbTaTy, pacdyeT OMMOOK M3MEPEHUN W OKOHYATENIbHBIA PE3yNbTaT C YKa3aHUEM
OIMOKHA U3MEPECHHMS, BHIBOIBI.

Bce rpaduku 1omkHBI OBITH BBIOJIHEHBI Ha MHJLTUMETpoBoil Oymare. [lpu
pacueTax He0OXOAUMO UCIOIb30BaTh eAMHUILIBI cucTembl CH.
K kaxnoit nabopaTtopHoi paboTe COIAEPKHUTCS MEPEUCHb BOMPOCOB JJISI 3AIIUTHI
nabopaTtopHOil pabOTHI.

IIpumep:

JlaGopaTopnasi padora «OnpeieieHre OTHOILICHUS 3apsjia dJIEKTPOHA K €ro mMacce
METOJIOM MarHeTpOHa

KoHTpoJsibHbIE BONIPOCHI

1. B ueM cyTh MeTO]a MarHETPOHA ISl OTIPEACCHHS OTHOIIECHHS €/M?

2. 3aBUCHUT 1M BEJIMYMHA YACJIBHOTO 3apsjia SJEKTPOHA OT BEJIMYMHBI aHOJIHOTO
HaIPSHKCHUS ?

3. Uem oTnuyaeTcs ABUKECHHE DJIEKTPOHA B OJHOPOJHOM MAarHUTHOM IOJie B JBYX
CIIydasx: a) CKOPOCTb 3JIEKTpOHA MEPHEHANKYISIPHA UHAYKIIMA MAarHUTHOTO TOJIs1; 0)
CKOPOCTbB AJICKTPOHA HaIlpaBJieHa MO/ yTJIOM K MHAYKIIMA MAarHUTHOTO TIOJIS?

Pedepar (Pdp)
Tembl pedepaTos:



Teopema ['aycca B ayieKTpOMarHeTusme;

Onucanue CBOMCTB AUAJIEKTPUKOB,;

DNeKTpOMarHUTHOE 1O0JIE YEJIOBEKa,

DneKTpuYecKue SIBJICHUS B IPUPO/IE;

M cTOYHHMKYM TOKA U rajlbBAHUYECKHUE DJIEMEHTHI,

Teopusa MakcBesia 1 ee BIUSHUE HA pa3BUTHE (DU3UKH;
Dddekt Xomna;

dusnuecKre 0CHOBBI MEIULIMHCKOM 3JIEKTPOHUKH;
CBepXnpoBOIUMOCTb;

10. CynepuoHHas IpOBOAMMOCTb B KpUCTAILIAX;

oCoNRWNE

Ilpumep 3a0anus
s Trekymero kourpoas TK3:
Tumnosble 3a1a4u 1711 KOHTPOJIbHOM paboThl Ne3

1. Boma ocBemeHa cBeroM ¢ dactotoir 6°10'* I'm. KakoBa ero wacrora W ajiuHA
BOTHBI B Bojie? [lokasarens mpenomieHus Boas! — 1,33.

2. Ha MBUTIBHYIO TIIEHKY TagaeT Oemnblii cBeT moa yriioM 30° K MOBEPXHOCTH TUICHKH.
[Ipn Kakoil HavMEHbILIEW TOJIIMHE IJIEHKA OTPAXEHHBIM CBET OyJEeT OKpalleH B
xenteiid 11BeT (A=600uM)? [TokazaTens nperoMICHHS MBITEHOM BOMHI - 1,33.

3. YcraHoBka it HaOmoAeHUS Kojiell HpioToHa ocBemaeTcss MOHOXPOMATHIECKUM
CBETOM, IM3JIAI0IUM HOpMaJbHO. [Ipu 3amonHeHnn npocTpaHCcTBa MEXIY JIUH30M U
CTEKJISIHHOW TUIACTUHKOW MPO3PAYHOM KUJIKOCTBHKO PAIUYyChl TEMHBIX U CBETJBIX
KOJIEIl B OTPAKEHHOM CBeTe€ yMeHbIIMIuch B 1,21 pasza. Onpenenure nokazareinb
MPEIOMIICHUS KUIKOCTH.

4 ludpakiuss HaOMIOJAETCS HA PACCTOSIHUM 1 M OT TOYEYHOTO MCTOYHUKA
MoHoOXxpomatuueckoro cBera (A=0,5 mxm). [locepenune Mex1y NCTOYHHKOM CBETA
U DKpPaHOM HaxXoJuTcs auadparma ¢ KpyribiM oTBepcTueM. Omnpenenure paanyc
OTBEPCTHUS, MPU KOTOPOM LEHTP AUQPPAKIMOHHBIX KOJICI] Ha JKpaHe SBIACTCS
HanboJIee TEMHBIM.

5. MoHOXpoMaTHYeCKUl CBET HOPMaJIbHO MaJaeT Ha IU(PPAKIUOHHYIO PEIICTKY.
Onpenenure yroa aAudpakiuy, COOTBETCTBYIOIIMN MaKCUMyMy YE€TBEPTOTO
MopsIJIKa, €CJIM MAaKCHMYM TPETHETO MOpsIKa OTKJIOHEH Ha (¢1=18°

6. KakoB yros Mexay IUIOCKOCTSIMH aHalIM3atopa M MOJsIpU3aTopa, €cliu
MHTEHCUBHOCTh €CTECTBEHHOTO CBETa MPOIYIIEHHOTO 4Yepe3 MOoJISIpU3aTop u
aHaJIM3aTop YMEHBIIWIIACH B 2 paza?

7. HaiiTu mnokazaTenb MPEIOMIICHUS CTEKJA, €CIIM TpPU OTPaKEHUU OT HEro
OTPaXEHHBIN CBET OyET MOTHOCTHIO MOJISIPU30BaH MpH yriie npeiaomiienus 30°.

8. MakcumMyMm SHEpruM M3IydeHus aOCOIOTHO YEPHOTO Tejla MPUXOIUTCSA Ha JJIUHY
BOJIHBI 450 HM. OnpegenuTe TeMiepatypy 1 S3HEPreTuuecKy0 CBETUMOCTD Tea.

9. C kakoll JJIMHOW BOJIHBI CJIEAYET HANpaBUTh CBET Ha MOBEPXHOCTh BEIIECTBA,
yTOOBl MAaKCHMaJIbHasi CKOPOCTb BBUICTAIONIUX JJIEKTPOHOB Oblia 2000 km/C?
Kpacnas rpanuna ¢orodddexra a1 gaHHOTO BeecTBa — 690HM.



10. Dmnextpon Haxomutcs B f-cocrossHuu. Omnpenenute BO3MOXKHBIC 3HaueHHS (B
EAVHMUIAX /i) NOPOEKIMHM MOMEHTa HMIyjbca L|; opOuTambHOrO ABMKEHHS
AJIEKTPOHA B aTOME Ha HAMPABJICHUE BHEIIHETO MATHUTHOTO MOJIS.

Otuet no JadoparopHoii padote (OJIP)

Otuer odopmisieTcss KaXIbIM CTYICHTOM HHIWBHUAYaTbHO U  JIOJKEH
COJIepKaTh:
HOMEpP M Ha3BaHUE pabOThI, 1eJIb padOThl, ATy BBIOJIHEHUS, KPATKOE OIMHCAHHE
TEOpUM HW3Yy4aEeMOTO BOIPOCA, OCHOBHBIE XAapPAKTEPUCTUKU H3MEPHUTEIbHBIX
npuOOpOB, 3alUCH PE3yJbTATOB TNPSIMBIX H3MEPEHUH UM PaCUETOB KOCBEHHBIX
U3MepeHuil, opopMJICHHBIE B BUJE TAOIUIbI, TpadUKU MOTYyUYEHHBIX 3aBUCUMOCTEH
(ecnmu  TpeOyrOTCSA), 3alUCh BBIYMCICHUHN, TMPUBOMSAIIMX K OKOHYATEIHLHOMY
pe3yibTaTy, pacueT OIIMOOK U3MEPEHUN U OKOHYATENIbHBIA PE3YNbTAT C YKa3aHUEM
OIMOKHA U3MEPECHMS, BHIBOIBI.

Bce rpaduku 0MKHBI OBITH BBINOJIHEHBI Ha MWUIMMETpoBoil Oymare. [Ipu

pacueTax He0OXOAUMO UCIOIb30BaTh €AMHUIIBI cucTeMbl CU.
K xaxnoit nabopaTtopHoi paboOTe COMAEPKUTCSA MEPEUCHBb BOMPOCOB JJISI 3AIIUTHI
nabopatopHOil pabOTHI.
IIpumep:
JlaGopaTopHas padora «/3yueHue NOISIPU30BAHHOTO CBETA MOJIYNPOBOIHUKOBOTO
nazepa. 3akoH Mamtocay
KoHTposbHBIE BONIPOCHI
1. SIBnsieTcst K €CTECTBEHHBIN CBET MOISPU30BAHHBIM?
2. Kakumu crioco6amu MOXKHO MOJTYYUTh MOJISIPU30BAHHbBIN CBET?
3. Uto Takoe TIocKocTh nosspusanun? Kakue miockocTy B KpUCTaIlJIe Ha3bIBAIOTCA
TJIaBHBIMH ?
4. ChopmynupyiiTe 3aKOHBI MOJSIPU3AIUH.

Pedepar (Pdp)
Tembl pedpepaToB:

1. Dddexr BaBunosa-UepeHkoBa 1 ero NpuMeHEHHE B SIAEPHON (PUBHKE.
Judpakius peHTTeHOBCKUX JIyded U ee MPUMEHEHHE B PEHTTEHOCTPYKTYPHOM
aHaJIM3€ U PEHTTEHOBCKOM CIIEKTPOCKOIIUHU.

["onorpadus — uctopus OTKPHITUS U €€ TPUMEHEHHE.

S nepHbIi MAarHUTHBIN PE30HAHC U €0 IPUMEHEHNE B TEXHUKE.
[TpoGnemsbl siepHOM SHEPTETHKH HA COBPEMEHHOM JTarle.

[Tocnennue oTkpeiTus B pusnke XXI Beka.

CooTHOIIEHNE HEONTPEAECIEHHOCTEN U KBAHTOBAsI MEXAHUKA.
[TocTynaTel KBAHTOBOW MEXAHUKH U €€ OCHOBHBIE MOJIOKECHUSI.
ATOMHas CIIEKTPOCKONUS U €€ MPUMEHEHUE B HAYKE U TEXHUKE.

10 MonekynsipHas CIIEKTPOCKOIUS U €€ MPUMEHEHNUE B HAYKE U TEXHUKE.

no

©CoOoNOhow



Jst IpoOMesKyTOYHOM aTTeCTALMM
Bomnpocsl k 3k3aMeny

Cucrema orcuera. CKOpPOCTb.

YCcKOpeHue U ero COCTaBIIAIOININE.

YTnoBasi CKOPOCTb U YTJIIOBOE YCKOPEHHE.

3akonbl HproToHa.

3aK0H COXpaHEHUS UMITYJIbCA.

PaGota cubl.

KoncepBaruBHbie cuibl. [loTeHIMabHAS SHEPTHSL.

3aK0H COXpaHEHUs MOJHON MEXaHUYECKOU SHEPTUH.

. Teopema llITeiinepa.

10 Kunernyeckas sHeprus Bpaliaromerocs Tena.

11.OcHOBHOI1 3aKOH TWHAMUKH BPAIIaTEIHHOTO JBUKCHHUS.

12.3aKk0H COXpaHEHUs MOMEHTA UMITYJIbCa.

13.YpaBHeHUE COCTOSIHHS UCANTBHOTO Ta3a.

14.0OcHOBHOE ypaBHEHHE MOJIEKYISIPHO-KHHETHIECKONW TEOPUH UJICATBHBIX Ta30B.
15.3akon MakcBesia 0 pacipeesIeHUH 10 CKOPOCTSIM TEIJIOBOTO ABUKEHHUS.
16.BHyTpeHHS:S DHEPTUSI CUCTEMBI.

17.Pabota rasa rnpu ero paclipeHuu.

18.11lepBoe Hauano TEPMOAMHAMUKH U €0 MPUMEHEHUE K U30IPOLIECCAM.
19.TennoeMKoCTh UI€ATBHOTO Ta3a.

20.KpyroBoii mporiecc (IHUKI).

21.11ukn Kapno.

22.OneKTpUUecKHil 3aps. 3aKOH COXpaHEHUS JIEKTPUUECKOro 3apsja.
23.B3aumoeiictBue 3apsanoB. 3akoH Kynona.

24 .DOnexTpudeckoe noje. HampsikeHHOCTh moJsl.

25.ONeKTPUYECKUNA JUTOb.

26.1Torok BekTopa HanpsbkeHHOCTH. Teopema Octporpaackoro-I'aycca.
27 .Ilorentman anekTpuyeckoro mossi. PaboTa mo mepemernieHuo 3apsa.
28.2JIeKTpUUECKOE TI0JIC B TUIJICKTPHUKE.

29.ITpoBoanuKku B anekTpruaeckoM nojie. EMkocts. KonnencaTopsi.
30.2OHeprust 37AEKTPOCTATHYECKOTO TOJIS.

31.0OnexTpuueckuii Tok. Cuiia v MIOTHOCTh TOKA.

32.3axon OMa AJ1 OTHOPOJHOTO y4acTKa LEemH.

33.CTOpOHHHUE CHUJIBI.

34.3axon OMa AJ1 HEOTHOPOJHOTO YYacTKa LIETIH.

35.Pabota u momHOCTh TOKa. 3akoH JIxoyns-Jlenna.

36.1TpaBuna Kupxroda 151 pa3BeTBICHHBIX TETIEH.

37.MaruautHoe nose. BeKTop HHIYyKITMM MarHuTHOTO TTOJIS.

38.Cunbl Amriepa.

39.3akon buo-Casapa-Jlanmaca. Hanps>keHHOCTh MAarHUTHOTO TOJISL.
40.3aK0H MOJHOTO TOKA JIsl MATHUTHOTO TIOJISI B BaKyyMe.

41 .MaruutHsblil notok. Teopema ["aycca yist MArHUTHOTO TOJISL.
42.Cuna Jlopenna.

wCoNoGkRWNE



43.
44.
45,
46.
47.
48.
49,
50.
51,
52,
53.
54,
55.
56.
57,
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

SIBneHue 3IeKTPOMarHuTHOW UHIYKIIHAH.

Camounaykuus. UHTyKTUBHOCTb.

DHeprust MarHUTHOTO TOJISI.

MarauTHoO€ 10JI€ B BEUIECTBE.

OcHoBbI Teopuu MakcBesuia i 3JEKTPOMArHUTHOTO TOJIA.

BoJstHOBBIE TTPOLIECCHI.

DNEeKTPOMAarHUTHBIE BOJIHBI.

CBETOBBIE BOJIHBI.

WNutepdepenius cBeTOBbIX BOJIH. KOrepeHTHOCTh U €€ OCYIIECTBICHHE.
HNudpaxmus ceeta. [Tpunnumn [Moirenca-Openens. Metona 300 Openens.
Hudpakiuys Ha KpyTrjioM OTBEPCTUU U JUCKE.

doTo3dheKT.

Macca u ummynbc GotoHa. J[BolicTBeHHas MpUpO/Ia CBETA.
JIBOMICTBEHHAs KOPITYCKYJISIPHO-BOJIHOBASI IPUPOJIa MUKPOOOBEKTOB.
BeposaTHOCTHBINM CMBICH BOJIH ¢ bpons.

CootHomienue HeonpeaeneHHoctei ['eiizenoepra.

VYpasuenue llpenunrepa.

TyHHenbHBIN 3G (PEKT.

ATOM BOJIOPO/JIa B KBAHTOBOM MEXAHUKE.

[TpuHIMT TOXKIECTBEHHOCTH MUKpoUYacTuil. bo30HBI 1 (hepMUOHBI.
ITonsiTHe 0 KBAaHTOBBIX CTaTUCTUKaX bo3e-DitHiTeiitHa u ®epmu-Jlupaka.
DIIEKTPOHHO-IBIPOYHOMN NEPEXO/I.

OCHOBHBIE CBOICTBA U CTPOEHUE AIpa.

DHeprus CBs3U SAEP.

SlnepHbIE CHUIIBI.

Snepnbie peakuuu. LlernmHou npouecc neneHus saaep.

TepmosinepHbIe peaknu.

PagnoakTHBHOCTE.

TunoBele 3a1a4 K 3K3aMEHY

3aBHUCHMOCTh TPOMIEHHOTO TEJIOM IMyTH S OT BpeMeHH ! maeTcs ypaBHEHHEM
S=At-Bt>+Ct3, rne A=10m/c, B=15 wm/c?, C=5m/c®. Haiitu: 1) 3aBHCHMOCTb
MOJYJISl CKOPOCTH U YCKOPEHUS OT BPEMEHU; 2) MyTh, CKOPOCTh M YCKOpPEHHUE Teja
yepes 3 ¢ mociie Havaja JBUKEHUS.

MaxoBuK BparmiaeTcs ¢ yriioBoi ckopoctbio 180 06/mMuH. C HEKOTOPOTO MOMEHTA
BPEMEHH OH HayaJl TOPMO3MTHCS C YIJIOBBIM yCKopeHueM 3 pan/c®. Uepes kakoe
BpeMsi OH ocTaHOBUTCs? Kakoe 4yucio 060poTOB OH MPHU 3TOM COBEPILUT

JIBe Tupu ¢ MaccaMu 2 KT ¥ 3 KI' COEIMHEHBI HUTBHIO U TIEPEKUHYTHI Yepe3 OJIOK.
Haiitn yckopeHwue, ¢ KOTOPBIM IBHKYTCS THPH U CUITY HATSDKCHUS HUTH. TpeHueM
U Maccoii 0J10ka rnpeHedpeysn.

[Tap maccoit 1.5 kr katutca 6€3 CKOJIbKEHHUS M0 TOPU30HTATBHOU MIOCKOCTH CO
CKOPOCTHIO 5 M/c OnpenenuTh KHHETHYECKYIO SHEPTHIO Iapa.



5. U3 opynus maccoii 5 T BeuieTaeT cHapsa maccoit 100 kr. Kunetnueckast sHeprus
cHapsiza npu Beuiete 7,5 MJDk. Kakyro KMHETHUECKYIO DHEPTUI0 MPUOOpETaeT
OpyH€ BCICICTBUAC OTAAUN?

6. KaxoBa cuna naBrneHusi Ha O0OKOBYIO MOBEPXHOCTh HUJIMHIPHUECKOTO pe3epByapa
paamycoM 2 M ¥ BBICOTOW 5 M, 3amosiHeHHOTO OeH3nHOM? [LmoTHOCTH OeH3MHa
700 xr/*3,

7. B Oamnone Haxoautcs ra3 npu temmeparype 17 °C. Bo ckoJIbKO pa3 yMEHBIIUTCS
naBieHue rasa, eciu 40% ero BBIMACT W3 OasioHa, a TEMIEpaTypa MOHU3UTCS Ha
10 °C?

8. Ompenenute HauboJee BEPOATHYIO CKOPOCTh MOJIEKYJ T'a3a, IMIIOTHOCTh KOTOPOTO
npu napneann P=40xIla cocraBut 0,35kr/m°.

9. B 3akpeiTom cocynie BMecTuMocThio V=5 11 o aaBiaenuem P=100 klla naxoaurcs
azor. Omnpenennure, Kakoe KOJIMYECTBO TEIUIOTHI HAJIO0 COOOIIUTH a30Ty, YTOOBI

MOBBICUTH JIaBJICHUE B COCYJIE€ B JIBa pasa.

10.UneanbHas TeroBas Mamaa KapHo coBepinaer 3a ouH nuki padory A = 2,94
k/[K 1 OTIaeT 3a MUKII XOJOAUIIBHUKY KOJTUYeCcTBO TeroThl Qp = 13,4 xJIxk.
Haiitu k... MamvHsblI.

11.Onpenenure nmotok @Dp BEKTOpa HAMNPSHKEHHOCTH SJIEKTPOCTATUYECKOTO TMOJIs
gyepe3 chepruuecKyro MOBEPXHOCTh, OXBATHIBAIOIIYI0 TOYEUYHBIC 3apsabl Q1 = 5
HK1 1 Q2 = -2 K. Haiitn moTeHInan ToOuku MoJis, HaXOIAMIEHCS Ha paCCTOSTHUN
10 cM OT mHeHTpa 3apsHKEHHOrO miapa pagdycoM | cm, ecnu MOTeHUuall Iapa

pasen 300 B.
12.B kakux mpenenax MOXKET M3MEHSATHCS €MKOCTh CHCTEMBI, COCTOSIICH M3 IBYX
KOHJIEHCATOPOB NIEPEMEHHOM €MKOCTH, €CIIM €MKOCTb KaXKJIOr0 H3 HHUX

m3mensiercst ot 10 mo 450 nd? (or 5 mo 900 nd) Paccmorpurte ciyuyau
NapaJyIeIbHOrO U MOCJIEA0BATEIBHOIO COETMHEHNS KOHAEHCATOPOB.

13.Tok B IpOBOJHUKE MEHSAETCS CO BpeMeHeM Mo 3akony |1=4+2t, rae | — B ammnepax
u t — B cexynaax. Kakoe KoJIM4ecTBO JIEKTPUUYECTBA IPOXOAUT YEPE3 MONEPEUHOE
CE€UeHME MPOBOJHMKA 3a BpeMs t oT 2 1o 6 cex? D.a.c. aneMmenTa ¢ = 6 B. Ilpu
BHemHeM conpotuBiiennd R = 1,1 Om Tok B nenu | = 3 A. Hailitu nanenue
noTteHana Ur BHyTpuY 3ieMeHTa U €r0 CONTPOTHUBIICHHE I

14.beckoHeUHO UIMHHBIA MpPOBOA OOpa3yeT KpyroBOW BHUTOK, KAacaTelbHbIA K
npoBoay, Mo KoTtopoMy TeueT Tok |=5A. Haiitu pagmyc Butka R, eciu
HaANPsKEHHOCTh MarHUTHOT'O TOJIS B LIEHTPE BUTKA Hpe; =41 A/M.

15.2neKTpoH, YCKOPEHHBIN pazHOCThIO oTeHImanoB U=1kB, BneTaeT B ogHOpOAHOE
MarHUTHOE T0JIe, HalpaBJIEHUE KOTOPOTO MEPIEHIUKYISIPHO K HAIPABJICHUIO €T0
nprokeHusi. WHpykiuss marautHoro mnonst B=1,19 mTn. Hailitu pamuyc R
OKPY>KHOCTH, 110 KOTOPOH IBMXKETCA 3JIEKTPOH, nepuoj oOpameHuss T 1 MOMEHT
UMITyJIbCa 3JIEKTPOHA.

16.B ogHOpOIHOM MarHUTHOM mose ¢ uHaykimen B=0,1 Tn nmwkercs paBHOMEPHO
MPOBOJTHUK ¢ TOKOM JyHON L=10 cM. CKOpOCTh ABMXEHUS MPOBOAHUKA 15 M/cex
Y HanpaBJIieHA MEPHEHIUKYISIPHO K HaIPaBJIEHUIO MarHuTHoro mnois. Haitu
WHIyUMpOBaHyto B poBoaHuke J.J1.C.



17.KakoBa CKOpOCTb CBETa B BOJE, €CIU MPHU YacToTe 4,4¢ 10 T'nm nmHA BOJIHBI B
Hew paBHa 0,51 MkM?

18.Ha audpakivoHHYIO PElIeTKYy HOPMaJIbHO MaJaeT MOHOXPOMATUYECKHM CBET C
quHOoM  BomHBI A=600 HM. Omnpenenure HauOOJBIIUN TOPSIOK CIHEKTPA,
TOJTYYCHHBIH C TIOMOIIBIO 3TOM PEIIETKH, €CIIH €€ MOCTOSTHHAs (=2 MKM.

19.11pu mpoXO0KJI€HUH CBETAa B HEKOTOPOM BEIIECTBE MYyTH X €ro MHTEHCUBHOCTh
yMeHbIIIIach B 3  pa3za. Omnpenenutre, BO CKOJbKO pa3 YMEHBIIUTCSA
MHTEHCUBHOCTb CBETA MPU MPOXOXKICHUU UM ITyTH 2X.

20.IToq xakuM yIJIOM K TOPU30HTY JOJDKHO HaxoauTbcs CoiHIle, YTOOBI CBET,
OTPa)KEHHBIN OT MOBEPXHOCTHU 03€pa, ObLI MOTHOCTHIO MOJSPU30BaAH?

21.0Onpenenute, BO CKOJIBKO pa3 HEOOXOAWMO YMEHBIIUTH TEPMOIUHAMUYCCKYIO
TeMIepaTypy YEepHOro Tejia, 4YTOOBbl €ro JHEpreTuueckas CBETUMOCTh R.
ocnabmiach B 16 pa3.

22. C xakoil NJIMHOM BOJIHBI CJEAyeT HAIlpaBUTh CBET Ha MOBEPXHOCTH BEIIECTBA,
YTOOBl MaKCHUMaJlbHasi CKOPOCTh BBLIETAIONIUX 3JIeKTpoHOB Obla 2000 km/C?
Kpachas rpanuiia pororddexra nis qaHHOro BemiectBa — 690HM.

23. [IpoToH ABMKETCS B OJJHOPOJHOM MAarHUTHOM moJje ¢ unaykuuen B=15 mTn no
OKpYXHOCTH paaumycoM R=1,4M. Onpenenute aauHy BOJHBI Je bpoiuns mis
MPOTOHA.

24. Onpefenute OTHOIICHUE HEOMPEAEIEHHOCTEN CKOPOCTU 3JIEKTPOHA, €CIU €ro
KOOP/JMHATA YCTAHOBIIEHA C TOYHOCTHIO 10 107°M, u mbmHKK Maccoi m=10"%kr,

€CJIM €€ KOOPJIMHATA YCTAHOBJICHA C TAKOW K€ TOUHOCTBIO.

25.Yemy paBHa pa3HOCTh PHEPTUN MEXY YETBEPTHIM U BTOPBHIM IHEPTrEeTUYECKUMU
YPOBHSIMH KBAaHTOBOTO OCIUJLISITOpaA?

26.0Omnpenenute dHEPTHIO (POTOHA, UCITYCKAEMOTO TIPH MEPEX0Ie DJIEKTPOHA B aTOME
BOJIOPOJA C TPETHETO IHEPTreTUYECKOr0 YPOBHS Ha BTOPOM.

27.KakoBbl BO3MOKHBIC 3HaUeHUs | 1 M 17151 ri1aBHOrO0 KBAaHTOBOTO YKcia N=5?
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