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AHHOTaUs

Jucuunnuna «®dusnka» BXOIUT B 00pa30BaTeIbHYI0 IPOrpaMMy BBICIIETO 0Opa30BaHUS
— mporpaMMy OakajaBpuaTa [0 HampaBJIeHUIO NOAroToBKM/ crernuanbHocT 11.03.02
«MHPOKOMMYHHUKAITMOHHBIE TEXHOJIOTUU U CHCTEMBI CBSI3W» HampasiieHHOcTH «lIporpammHo-
3anUIeHHbIe UHHOKOMMYHUKAaIUWy. JlucuuminHa peanusyercs kapenpoit «Ne3».
JlucuuniuHa HaleJaeHa Ha (GOpMUPOBAHKE Y BHITYCKHUKA CIIETYIOIIUX KOMIIETEHIIUMI:
YK-2 «CrocobeH ompenensTh Kpyr 3ajlad B paMKax TOCTaBJICHHOW IEM U BBIOMPATH
ONTHUMAJIbHBIE CIIOCOOBI MX PEIIEHUs, UCXOS U3 JEHCTBYIOIIMX MPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OTPAHUYECHUI

OIIK-1 «CniocobeH ucnoab30BaTh MOJIOKEHHSI, 3aKOHBI 1 METOJIbl €CTECTBEHHBIX HAyK U
MaTEeMaTUKH JJI PEUICHUS 3a/1a4 HH)XCHEPHOU JESTEIbHOCTH
CopepxaHue IUCHUIUIMHBI OXBAaTbIBA€T KPYI BOIIPOCOB, CBSI3aHHBIX C MpodiIeMamu
o0mieil (hU3HKH.
[IpenogaBanre JUCHMIUIMHBI MpeaycMaTpUBaeT cieayromue (Gopmbl  OpraHu3aliu
yuyeOHOro  mporecca: JIEKIWH, J1adopaTopHble  PaldOThl,  NPAKTUYECKUE  3aHATHA,
camocTosiTeTbHas paboTa CTyJeHTa, KOHCYJIbTAIlUH.
[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OOmas TpyI0eMKOCTh OCBOCHUS JHUCUIUILIMHBI COCTABJISCT 8 3a4eTHBIX enuHull, 288
YacoB.

SA3bIK 00y4YeHUs 10 AUCIHUILUINHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
-IIOJTy4YEHHE CTYICHTaMU HEOOXOMMBIX 3HAHUI M HaBBIKOB B 00JIACTH €CTECTBCHHBIX HAYK;
-MIpeICTaBJICHUE BO3MOXKHOCTH CTYJCHTaM pa3BUTh M IPOJCMOHCTPUPOBATH HABBIKH B
U3MEPCHHSX, BBIYMCICHUSX H 00pabOTKe pe3yIbTaTOB H3MEPEHUH;

-CO31aHuC

MO ACPKUBAIOIIICH
TEXHUYECKUX JUCIUILINH.

oOpazoBareapbHOU

Cp€abl ImpfroaaBaHHA TSI  OCBOCHHA

1.2. JlucuMIivHa BXOJUT B COCTaB 00S3aTEIbHON YacTH 00pa30BaTeIbHOMN MIPOrpaMMbI
BEICIIero oopazosanus (naiee — OIT BO).
1.3. TlepeueHbp MmIaHUPYEMBIX PE3YJITATOB OOYUEHHS 110 AMCIUILUINHE, COOTHECEHHBIX C

IUTaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pesynbpraTe m3ydeHUs AUCHUIUIMHBI OOYYaIOIIUKUCS JTOJDKEH 00J1a/laTh CIeAYIOIUMHU
KOMITETCHIIMSIMU WJIA UX 4acTsAMU. KOMIIETeHIIMN U MHIUKATOPBI UX JTIOCTHKEHUS MPUBEICHBI B

Tabymue 1.

Tabmuua 1 — [lepeyeHp KOMIIETEHIIMN U HHANKATOPOB X JOCTHXKCHHS

Kareropus (rpynma) Konn Koa u HauMeHOBaHWE HHIUKATOPA
HaVMEHOBaHUeE
KOMIIETEHIIUH JIOCTHKEHHUS KOMIIETEHIINHU
KOMIIETEHIINHU
VK-2.3.1 3HaTh BUJIBI pECYPCOB U
VK-2 Cnocoben OTpaHUYECHUS JIJIs1 PEUICHUS TOCTaBICHHBIX
OTPENIETSATh KPYT 3a1a4
3a71a4 B paMKax VYK-2.V¥.1 ymeTs npoBOJINUTH aHATIN3
[MOCTaBJICHHOM MIOCTABIICHHOW 1IN U (DOPMYJIUPOBATH
1IeJIU ¥ BEIOUpATh 3a/1a4u, KOTOPbIE HEOOXOIUMO PEIINUTh VIS €€
OITHUMAaJIbHBIE JOCTHKEHUS
YHuBepcanbHbIC
CIOCOOBI X VYK-2.V¥.3 ymeTh BbABUTaTh AIbTEPHATUBHBIC
KOMIIETEHIIUHU

pEIIeHUs, UCXOs
U3 JIEUCTBYIOIINUX
MIPaBOBBIX HOPM,
MMEIOIINXCS
pecypcoB u
OTpaHUYECHUN

BapHaHThI IEUCTBUH C 1IETIBIO BEIOOpA
ONTUMAaJIBHBIX CITIOCOOOB PEIICHUS 3aa4, B
TOM YHUCJIE C TIOMOIIBIO IIU(PPOBBIX CPEICTB
YK-2.B.2 B1aseTp HaBbIKaMu BBIOOpA
ONTUMAJIBHOTO CII0C00a pelieHus 3a/1a4 ¢
Y4E€TOM HMEIOIINXCS YCIOBUH, PECYPCOB U
OrpaHUYEHUN

O6menpodeccroHanbHbIE
KOMIIETEHITHH

OIIK-1 Cnocoben
HCIIOJIB30BaTh
MTOJIOXKECHUS,
3aKOHBI U METO/IbI
€CTECTBEHHBIX HAyK
1 MaTeMaTUKHU IS
pelieHus 3aaaq
WHKEHEPHOU
JIeITeIIbHOCTH

OIIK-1.3.1 3HaeT pyHIaMeHTAIbHBIE 3aKOHbI
NIPUPOIBI 1 OCHOBHBIE (PH3UYECKHE
MaTeMaTHYeCKUe 3aKOHbI U METO/IbI
HAKOIUICHHUS, Iepeauu u o0paboTKu
uHpopMaun

OIIK-1.Y.1 ymeer npuMeHsTh PU3NYECKHE
3aKOHBI 1 MaTEMaTUYECKUE METO/bI JUIs
pelIeHus 3a1a4 TEOPEeTUIECKOro U
MPUKIIQJHOTO XapakTepa

OIIK-1.B.1 Bnaneer HaBBIKAaMH
UCTIOJIb30BAaHUS 3HAHUN (PU3UKHU U
MaTEMaTHKH TPH PEIICHUH MTPAKTHIECKIX
3a1a4

2. Mecro nucuumiauHsl B cTpykType OI1

JucnurnnuHa MokeT 6a3upoBaThCsl Ha 3HAHUSIX, PaHee MPUOOPETEHHBIX 00YJarOITUMUCS
MIPU U3YYECHHUH CIIETYIOUIUX TUCIUILINH:
— Maremarnueckuii aHaJIA3
— Jluneiinas anrebpa




3HaHMs, TOJYyYEHHBbIE IPU W3YYEHUM MaTepuala AAHHOM [UCLUUIUIMHBI, UMEIOT Kak
CaMOCTOATENILHOE 3HAYEHHE, TaK U MOT'YT UCIIOIb30BATLCS IPU U3YYECHUU APYTUX JUCLUIIINH:
— DJIEKTPOTEXHUKA
— DIIEKTPOHMKA.

3. OO0BEM U TPYJOEMKOCTh JUCIUILTAHBI
JlanHbIe 00 00mEeM O0beMe JMCIUILUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB y4eOHOMU
paboThI 1O TUCIUILIMHE (M paclpeieieHue 3TOH TPYAOEMKOCTH 110 CEMeCTpaMm) IpPeACTaBICHbI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITMHbI

N Tpy0eMKOCTb 10 ceMecTpam
By yueOHol paboThl Bcero NeD N3
1 2 3 4
Oowan mpyooemKocmup OUCUUNTIUHDL, 8/ 288 4/ 144 4/ 144
3E/ (4ac)
U3 nux yacoe npakmuyeckoii 0020MoeKu
AyoumopHhuie 3auamus, BCEro 4ac. 136 68 68
B TOM YHCJIC:
nexmun (JI), (gac) 68 34 34
npaktudeckue/cemunapckue 3anatus  (I13), 34 17 17
(gac)
naboparopusie padbotsl (JIP), (dac) 34 17 17
KypcoBoii npoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac) 81 45 36
CamocmoamenvHas paboma, Bcero (4ac) 71 31 40
Buo npomesicymounoit ammecmayuu’ 3auer, JK3.
madd. 3ager, sk3amer (3auer, Judd. 3au, 3, JK3.
DK% OK3.

*k
IIpumedanue: kaHaMAATCKHI SK3aMeH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue TpyI0€MKOCTH TUCHUILIMHEI 110 pa3JeiaM 1 BUAaM 3aHATHMN.
Pa3nensl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabnuna 3 — Pa3aensl, TeMbl AMCHUIIIINHBL, UX TPYAOEMKOCTh

Paszienbl, TEMBI JUCIUIIIHHBL Jlexunn | 113 (C3)| - JIP KII CPC
’ (dac) (dac) (qac) (qac) (qac)
Cemectp 2
Paznen 1. Mexanuka 11 5 7 11
Paznen 2. ®usuka xoyic0aHUN U BOJIH 11 3 7 10
Pasnen 3. DnekrpudecTBo 12 9 3 10
HUroro B cemectpe: 34 17 17 31
Cemectp 3

Paszzen 4. DneKTpoIMHAMHKA 12 6 7 13
Pazmen 5. BonHOBast M KaHTOBAs ONTHKA 11 5 7 14
Pasnen 6. KBanToBas dusmka 11 6 3 13
Htoro B cemectpe: 34 17 17 40
Uroro 68 34 34 0 71




IIpaxTrueckas

00yJaronuMucs

MOATOTOBKA  3aKJIOYAETCd B  HEMOCPEJICTBEHHOM  BBIMOJHEHUU
ONpeAeNeHHBIX  TPYIOBBIX  (QYHKIMH,  CBA3aHHBIX ¢  Oy;ymiei

po(heCcCHOHATBHOMN NeATeIbHOCTBIO.

4.2. CopnepskaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
Copep:xanne pa3aelioB M TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIE 4.

Tabmuua 4 — Copeprkanue pa3esoB U TEM JICKIIMOHHOTO IIHUKJIA

Howmep paznena

HazBanwne u COJACPKAHUE Pa3gCJIOB U TEM JICKIHMOHHBIX 3aHATHI

1

Mexanuka

[Ipenmer Mexanuku. Mexanudeckoe aBwkeHue. [loHsTue
COCTOSIHMSI W JIETEPMUHU3M B KIACCUYECKOM MEXaHUKE. YpaBHEHUs
IBWKEHUsA. ['paHMIBl NIPUMEHUMOCTM  KJIACCUYECKOM  MEXaHUKH.
PenatuBucTCKast U KBaHTOBask MEXaHUKA

Kunemaruka nABW)XKEHUS MarepualbHOM TOuku. CKOpOCTH U
yckopenue. HopmanbHoe u KacarenbHOE yCKOpeHUs. Pagnyc KpuBU3HBI
TpaekTopuu. OCHOBHasi 3ajladya KUHEMAaTHUKH MaTepUalbHOM TOYKH.
Kunematuka pABMXKeHHs aOCONIOTHO TBEpAOro Teia. Bpaiienue
TBEpPJOr0 Teja BOKPYT HEMOJABUKHON OCU. CBSA3b JIMHEWHBIX U YIIIOBBIX
BEJINYUH IIPU BPALLATEIbHOM JIBUKCHUHU.

WNuepuumanbuple  cucrembl  orcueta. OCHOBHBIE — 3aKOHBI
KJIACCUYECKOM JUMHAMUKU - 3akoHbl HploroHa. OcHOBHasg 3anaua
JUHAMUKH MaTepuajbHON TOUYKU. HemHeplualibHble CUCTEMBI OTCUETA.
Cunpl mHepuuu. 3aKOH COXpaHeHus umnyibca. LleHTp macc u ero
nBukeHue. Cucrema LieHTpa Macc.

Mexannueckass pabota M MoluHOCTh. KuHernueckas sHeprus.
ITons cun. KoHcepBaTMBHBIE U JMCCHIIATHBHBIE CHJIBL. Y CJIOBHUE
MOTEHLIUAJIBHOCTU TOJSI CUJI. 3aMKHYTbIE U HE3aMKHYTBHIE CUCTEMBI.
[lorenuumaneHass »Heprus cucteMbl. CBs3b MEXIy IOTEHUHUAIBHON
9HEprueil u TOJEeM KOHCEpPBaTUBHBIX CHJ. 3aKOH COXpPaHEHUs
MeXaHU4ecKo! 3Hepruu. CHUCTEMBl €UHUL.

MOMEHT cuiabl U MOMEHT HMITYJIbCa. YpPAaBHEHHUE MOMEHTOB.
3aKOH COXpaHEHMs MOMEHTa MMIyiabca. MOMEHT uMmIyibca TBEPIOTO
TeJa OTHOCUTEIHHO HEMOJBIKHONW ocH. MomeHT uHepuuu. OCHOBHOE
ypaBHEHUE [IMHAMHUKUA BpAILATE€IbHOIO JABWXKCHUSA TBEPAOrO TeEJa.
Kunernueckass sHeprus BpallaroOIIETroCs TBEPAOrO Tena. Y paBHEHMS
JBIKEHUS U YCIIOBHS PaBHOBECHS TBEPAOIO TEa.

[Tpuntun oTHOCcUTENBbHOCTH [ anumes, mpeodpazoBanus [ anumest.
IToctynatsl cienuanbHON TeOpUn oTHOcUTeNbHOCTH. [IpeobpazoBanus
Jlopenna u cienctBus u3 HUX. OCHOBBI PENIATUBUCTCKON MEXaHUKH.
WHTepBai, ero MHBapuaHTHOCTh. PensatuBrcTckuil nMiyinsc. OCHOBHOE
YpaBHEHUE PEIIATUBUCTCKON JUHAMUKHU. KuHeTnueckas sHeprus
PENATUBUCTCKON YacTullpl. CBsI3b Macchl U SJHEPTUH. CBA3b MEXIY
SHEeprueil 1 uMInyabcoM yacTuiibl. OCHOBHBIE HJIEU O0IIEN TeOpUun
OTHOCHUTEIIBHOCTH

®dusuka KoaeOaHUH ¥ BOJTH
I"apmonnueckui u AHTapMOHUYECKUI OCLIMJLIATOP
(MaTemMaTHYECKU MasATHHUK, (PU3MUECKUN MAasTHUK, KOJIEOaHUS TOf
neiictBueM ynpyroi cuibl). Crnoxenue konebanuii. DU3nuecKuil CMbICI
CHEeKTpajibHOTO  pazioxeHus.  JuddepeHuuanbHoe  ypaBHEHHE
konebanuii. CBoOomHBIC, 3aTyxaromme KoyieOaHus. BbIHYXIeHHbIE
koJyiebanus. Pe3oHanc.




KunemaTnka BOJTHOBBIX MTPOIIECCOB (TJIOCKUE U CHEPUIECKUE BOTHBI).
BonroBoe ypaBHenwue. [IpuHIHIT cyrnieprno3uini. DHEPTHs BOJIHBI.
[Torok sHeprun. MHTEeHCUBHOCTH BOJIHBI. CTOSIYast BOJHA. 3BYK.
OcHOBHBIE XapaKTEPUCTUKU 3BYKOBOM BOJHBI. D dexT [Jormnepa mis
3BYKOBBIX BOJIH

DNEeKTPUYECTBO.

DneKTpocTaTHKa B BaKyyMe. 3aKkoH COXpaHEHHUS
biieKTpuueckoro 3apsga. 3akoH Kynona. Cucrtembl eaunuil. [lpuHimn
cyneprno3unud. CUCTeMbl 3apsDKEHHBIX YacTUIl. DJIEKTPUYECKUI TUTIONb.
PaboTa CHJI 2JIEKTPOCTATUYECKOTO oM. TeopeMa o MUPKYISIIAA BEKTOpa
HampsOKEHHOCTH.  [loTeHIMaNbHOCTh  AJIEKTPOCTATUYECKOTO  TOJIS.
HanpsK€HHOCTh M MOTEHIMAI 3JIEKTPOCTaTUYECKOIO OIS, CBS3b MEXKAY
Humu. Teopema ['aycca [uisi 3J€KTPOCTATHYECKOrO IMOJII B BaKyyMe.
[ [pumeHenune Teopemsl I'aycca Kk pacyeTy MoJiei.

OnekTpocTaTUKa B BeHIECTBE.  [WIbl  JHUAJIEKTPUKOB.
[onspuszauus audaeKTpuKkoB. CBOOOIHBIE U CBSI3aHHBIC 3aPSIBL
JusnexkTpudeckast BOCIIPUUMYHUBOCTb. JusnexTpuueckas
MPOHUIIAEMOCTh. JJIEKTpUYECKoe cMellenne (uHaykuus). Teopema
l"aycca amns 97eKTPUUECKOTO MO B AUDJIEKTPUKE. Y CIOBUS Ha TPaHULIC
paszena AByX AMAJEKTpUKOB. [lose BHYTpM NpOBOJHMKA My €ro
noBepxHocTd. OOmias 3amaya dIEKTPOCTATHKU. IIEKTPOEMKOCTH
MIPOBOJIHUKA.

Kongencaropbl. DHeprusi CHUCTEMBI SJCKTPUUECKUX 3apsIOB.
DHeprusi 3apsHKeHHOTro MpoBojHUKA. OObEeMHasl IUIOTHOCTh JHEPTUU
ANEKTPUYECKOTO TOJISL.

VYcnoBus CylecTBOBaHMS 3JIEKTPUUECKOI0 TOKa. Y paBHEHHE
HEMPEepPHIBHOCTHU. DNEKTPOABIIKYINAs cuila. HemoTeHnaipHOCTh OIS
CTOPOHHUX cuJil. 3akoHbl OMa u [[xoyns-JleHna B UHTErpaibHON U
muddepeHnranbHon hopmax.

DIeKTpoANHAMUKA
Maruurocraruka B BEILECTBE. HamaranueHHOCTD.
MonekynsapHble TOKM. MarHutHass BOCIPUMMYMBOCTB. MarnuTtHas
MIPOHULAEMOCTb. Hamps»KeHHOCTh MAarHUTHOTO IMojs. JluaMarHeTHKH,
napaMmarHeTuku, (eppomaretuku. Teopema O LMPKYIALUU BEKTOpa
HaIPSHKEHHOCTH MarHuTHOTO 10JIA (uHTEerpanpHas "
muddepernranbHas GopMel). Y CIOBUS Ha TPAHULIE JBYX MarHeTUKOB.
3akoH Papanes. [Ipasuno Jlenna. Camonnaykuusa. MHAYKTHBHOCTS.
B3aumnas unnykuus. Bzanmuas uHaykTuBHOCTE. OOBEMHAs IUIOTHOCTh
SHEPIUM MarHUTHOrO noiid. Buxpesoe anekrpudeckoe mnojue. Tok
cmenienus. Cucrema ypaBHeHuit MakcBesuia. MarepuaibHbie
ypaBHeHus. KBasucrannonapHsle Tokd. ITHBapMaHTHOCTH ypaBHEHUN
MakcBesuia OTHOCUTENBHO Npeodpa3zoBanuil Jlopenua. [Ipuniun
OTHOCHUTEIIBHOCTH B JIEKTPOJUHAMHUKE

BonHoBas 1 kBaHTOBas ONTHKA

BonHoBoe ypaBHEHME ISl 37€KTPOMarHuTHOM BoHbI. CBOMCTBA

3JEKTPOMAarHUTHBIX BOJIH. BekTop IloitHTHHTa. IHTEHCUBHOCTH CBETA.
O ekt Homnepa 1ist 2IEKTPOMarHUTHBIX BOJIH.
OTtpaxxeHue u npenomiieHre ceeta. OnTuyeckoe n300paxxeHue.
[Tpunun ®epma. Matepdepennus ceera. KorepeHTHOCTH 1

MOHOXpOMaTH4HOCTb. udpaknus csera. [Ipunnun ['roitrenca-

@penens. Meton 300 Openens. Judpakuus OpayHrodepa Ha mean u
nudpaxkmuonHol pemerke. ['onorpadun. EctecTBeHHblIl 1




MOJISIPU30BaHHbIN CBET. 3akoH Mamtoca. [lonsipuzanus ceera nmpu
OTpaXeHUHU U IpenoMiieHuH. 3akoH bprocrepa. /[BoitHoe
nyyenpenomieHue. HopmansHas u anomanbHas gucnepeus. @azoBas u
rpynnosas ckopoctu. ®opmyna Panes. DnemenTsl @ypbe - ONTHKH.
TennoBoe uznydenue teinr. 3akoH Kupxroda. 3akoHbl U3 TydeHUS
abcomoTHO yepHoro Tena. KBanrosas runotesa u ¢popmyna [lnanka.
KsanToBas ontuka. ®otosddext, onbiTel CTosieToBa. GOTOHHI.
JaBnenue ceera. KopnyckyisspHO-BOJIHOBOM Ayaju3M IS CBETA.
Dddexr KomnrTona.

KBanroBas Mexanuka
Teopus bopa. OnbiTel @panka u ['epia. KopnyckynsipHo-BOITHOBOH
nyanu3Mm Mukpodactull. ['unoresa ae bpouis. @a3zoBas u rpymnmosas
ckopocTu BoJiH Jie bpoitsisa. BosiHoBoit nakeT. CTaTUCTUYECKOE
HCTOJIKOBaHUE BOJIH e bpoinsa. [IpuHuun HeonpeneneHHocTu
I'eitzenOepra. BomHnoBas GyHKIus, ee OCHOBHBIE CBOMCTBA. OniepaTopsl
¢busnveckux BenuurnH. BpemMeHHoe 1 cTanmoHapHOe ypaBHEHHE
[Ipeaunrepa, KBaHTOBBIE COCTOSIHUA. KBaHTOBBIE ypaBHEHUS
nerkenna. Ceo0oaHas yactuia. Yactuiia B 0SCKOHEYHOM
noteHuManbHou sime. KBantoBblil ocumisitop. Hynesas sneprus,
HyJieBbIe KoJieOaHust. [IpoxorkieHne 4aCcTHIIbl Yepe3 MOTEHIIMATbHbII
6aprep. TyHHenbHBIN YD DEKT.

ATOM BOZOpO/IAa B KBAHTOBOM MexaHuke. KBaHTOBBIE uncia.
OpOuTanbHBIA MEXaHUYECKUI 1 MAarHUTHBII MOMEHTBI JJIEKTPOHA B
atome. OpOutanbHoe rupomaruutHoe oTHomeHue. Onwit llTepna n

I'epnaxa. CniuH snexTpoHa. [IpuHIUIT TOKIECTBEHHOCTH MUKPOYACTHULL.
®epmuonb! 1 6030HBL. CUMMETPHST BOJIHOBOH (DYHKIIMU CHCTEMBI
onuHakoBbIX yactull. [Tpunnun [aynu. O0bsicHeHHE TEpUOIUIECKON
cuctembl d51eMeHToB J[[.11.MeneneeBa. DHepreTudeckuil CiekTp
aToMoB 1 MoJekyi. [Ipupona xuMuueckon cBs3u.

4.3. Tlpaktudeckue (cCeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U X TPYAOEMKOCTb IPUBECHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsATHS U UX TPYJOEMKOCTh

N3 aux No
Ne | Tewmsl npaktnueckux | POpMBI IPAKTUYECKHUX | TpPyIOEMKOCTb, |MPAKTHYECKOM |paznena
/1 3aHATHI 3aHATHI (dac) MMOATOTOBKH, | AUCIIHAIL
(dac) JIMHBI
Cemectp 2
Kunemaruka Pemrenue 3amau 2 2 1
1 A IWHAMUKA
MAaTepHAIbLHON TOUYKHU
Kunematuka Pemenue 3amau 3 2 1
2 A JUHaAMHKa
abCOFOTHO TBEPJIOTO
Tela
Kunematuka Pemenue 3amau 3 2 2
3 W IUHAMHUKa
KoJIeOaHMI
XapakTepuct Pemenue 3anau 3 2 3
4 | WKU DJIEKTPUUECKOTO
TOKa




Hanpspxkennoc Pemrenue 3agau
Tbh U ITOTCHIIMAJI
AIIEKTPOCTATHYECKOTO

T10JI4

JBmxenue Pemrenue 3amgau
3apsKEHHBIX YaCTHUIL
B
3IEKTPOCTATUUECKOM

I10JIE

Cemectp 3

Nunyknus Pemrenue 3amgau
MarduTHOTO IIOJIS.
CHIibl B MATHUTHBIX

ITIOJIAX

3akoH Pemrenue 3amgau
ANEKTPOMATHUTHOMU

unaykuuu Papanes.

PaboTa B MarHUTHBIX

IIOJIAX

WNurepdepenuus, Pewenne 3anau
nudpakius,

MOJISIpU3AITUS

TemnoBoe Pemenue 3agau

U3ITy4YeHHE,

dhoTodddext

AToM Bogopoaa Pemenne 3amau

Ilocrynarser bopa

YpaBHeHUE Pemenue 3agau
[Ipenunrepa
IToTenuuannHbIe

OGapbepsl

Bcero

34

4.4. JlabopaTtopHble 3aHATUS

Tembl 1a00paTOPHBIX 3aHATHH U X TPYJOEMKOCTb IPUBE/ICHBI B TaOIUIIE 6.

Tabnuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh

Ne
/o

HaumenoBanue nabopaTtopHbix paboT

TpynoemMkocTsb,
(uac)

N3 Hux
MPAaKTUYECKOMN
MOATOTOBKH,
(dac)

Ne
paszena
JIACITUTT

JINHBI

Cemectp 2

Magtauk Makcseiia

HaxnoHHBIIT MasSTHUK

CTOHKHOBCHHCIH&pOB

Matematuueckuil 1 000POTHBIN MasiTHUKU

OB WIN -

Onpenenenne AIEKTPOEMKOCTH
KOHJICHCATOpa

WWW s>

WINFLINF-

Cemectp 3

Onpenenenye ropu30HTAIBLHOM
COCTABJISIIOLIEH HAPSHYKEHHOCTH MAarHUTHOTO




oJIs 3eMJIU
2 | OnpeneneHue yaeabHOTO 3apsjia 3JeKTPOHA 4 4
3 | Koxba Herorona 3 5
4 | TIpoBepka 3aKOHOB TEIJIOBOTO M3IY4YECHHUSI 4 3)
5 | OnpeneneHue IMMPUHBI 3aNPEIICHHOW 30HBI 3 6
TIOJTYTIPOBOTHUKA
Bcero 34
4.5. Boe IPOEKTUPOBaHME/ BBHIMIOJHEHNE KYPCOBOM pabOThHI
VY4eOHBIM MJIaHOM HE IPESYyCMOTPEHO
4.6. CamocrodarenbHas paboTa 00yJaroUInXcs
Bunel camocTosiTenbHON paboThI U €€ TPYAOEMKOCTh IPUBEIEHBI B TabuIe 7.
Tabmuua 7 — Bugsl caMoCTOsTENIbHON PabOTHI U €€ TPYIOEMKOCTb
o Bcero,
Bun camocrostensHoi paboTh qac Cewmectp 2, uac Cemectp 3, yac
1 2 3 4
W3yuenue TeopeTnyeckoro Marepuania
i p p 23 10 13
nucuuraHbl (TO)
[ToaroroBka K TEKyIeMy KOHTPOJIIO
A YOy KOHTP 23 10 13
ycneBaemoctu (TKVY)
[ToaroroBka Kk MpOMEKYTOUHOM
A POMEIYT 25 11 14
arrectanuu (I1A)
Bcero: 71 31 40

5. IlepeueHn yu4eOHO-METOAMUECKOTO OOECTIeUeHUs

JUTSL CAMOCTOSITENIEHON PabOThI 00yUYarOIUXCs MO JUCIUTUTHHE (MOJTYJTIO)

yLIe6HO'MeTOI[I/ILICCKI/Ie MaTCpHrajibl JIA CaMOCTOSITEIIbHOM pa6OTBI 06y‘IaIOH_II/IXC$I YKa3aHbl B

.. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepedyeHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHBeieH B Tabaule 8.
Tabmmna 8— [lepeyeHp MmeYaTHBIX U DJIEKTPOHHBIX YUEOHBIX M3TaHUH

Mudp

bubnunorpaduyeckas ccoiika / URL ampec

KomnuaecTBo 9K3eMITIsSpOB B
OMoOJIMoTEKE

(KpoMe JIeKTPOHHBIX SK3EMILISIPOB)

[53(075)]

CagenneB U.B. Kypc obmeit huzuku:
VYuebnoe nocobue B 3 1. 2014. T.1.
Mexanuka. MonekynsipHas (pu3nka

dO4), TC(94), TCU3(1)

[53(075)]

CagenneB U.B. Kypc obmeit hpuzuku:
VYuebHoe mocodue B 3 T. 2014. T.2.
DNEKTPUYECTBO U MarHeTu3M. BOJTHBL
Omnruka.

DO4), TC(94), TCU3(1)

[53(075)]

CagenneB U.B. Kypc obmeit puzuku:
YyeOHoe nmocobue B 3 1. 2014. T.3.
KBanToBas ontuka. ATomHas pu3uka.
®dwusuka TBepaoro Tena. dusuka aTOMHOTO
STIpa ¥ DJIEMEHTAPHBIX YaCTHII

®O(4), TC(91), TCU3(1)

[53(075)
C12

CagenbeB U.B. Kypc ¢pusuku: YueGHoe
noco6ue B 3.1. T.2. DneKTpuuecTBo.

®O(2), TC(98)




Konebauus u Boaasl. BosHOBas onTrka.
2008

Hponos U.E. Mexannka: OCHOBHbBIE 3aKOHBI.

[531 B83] e T'C(133), FCU3(1), TIT(6)
[52(7067]5) Tpodumona T.}. Kype dusmic. 2007, ®O(3), IC(27

7. IlepeueHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHUKAIIMOHHON ceTn «HTepHeT»
Ilepeuens DIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB UH(pOpPMaLMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTtu «/HTepHeT», HEOOXOAUMBIX JJII OCBOCHHUS JIUCLUILIMHBI
npuBe/ieH B Tabsmie 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpPa30BATEIbHBIX PECYPCOB HH(POPMALMOHHO-
TCHCKOMMYHHK&HHOHHOﬁ CEeTHu «I/IHTepHeT »
URL anpec HaumenoBanue
(http://lib.aanet.ru/) bubmuorexa ['YAII
http://lms.guap.ru dusuka 1
http://Ims.guap.ru dusrka 2

8. Ilepeuens MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa30BaTEILHOTO MPOIEcca M0 JUCIUIIIHHE.
[Tepeuenp UCTONIB3yeMOTr0 IPOrPaMMHOTO oOecTieueHHs npeacTaBieH B Tabuuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne i/t HanmenoBanue

He npenycmotpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCIT0JIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO Mpoliecca Mo AUCIUILTUHE

[lepeuens WCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEICTaBICH B
Tabmmite 11.

Tabmuna 11— [lepeuens nHGPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CocrtaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUILINHE, IPecTaBieH B Tabiauuel 2.

Tabmuna 12 — CocTaB MaTepralbHO-TEXHIUYECKON 0a3bl

Howmep aynutopun
Ne n/mt HaumeHoBaHMe COCTaBHON YacTH MaTepHaIbHO-TEXHUYECKOH 0a3bl (ipu
HEOOXOIMMOCTH)

1 JlekmoHHast ayAUTOPHSI

2 Crienmanu3upoBaHHas jabopatopus «MexaHuKay» 31-04

3 Crienmanu3upoBaHHas gadopaTtopus «IEeKTPOMarHeTH3M 32-04

4 Crienmanu3upoBanHas jabopatopust «ONTHKa 32-06

5 CrenmanusupoBaHHas gaboparopus «KanroBast Puznka» 32-03, 32-05



http://lib.aanet.ru/

10. OueHouHbIE CpeACTBA ISl IPOBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CocTaB OIICHOYHBIX CPEACTBIUISL TPOBEICHUS TMPOMEKYTOYHOM aTTeCcTaluu
00yJaromuxcst Mo JUCHUIUIMHE pUBeAeH B Tabmuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIs IPOBEACHUS MPOMEKYTOYHON aTTeCTAIluN

Buj npome)xxyTouHOM aTTecTaluu IlepeueHb OLICHOYHBIX CPE/ICTB

OK3aMeH Crucok BONPOCOB K SK3aMEHY.

10.2. B kayecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MPUMEHseTCsl 5-0ayulpHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6amtpHast ~ mIKajga — MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHUBEpPCUTETa,  IIpaBuja
UCTIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHH

OI11eHKa KOMITETEHIUN

XapakrepucTika chopMUPOBAHHBIX KOMITETEHITAN
5-0ayuipHad mIKaia PaKTep (bopvmp

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWI IPOTPAMMHBII
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0BATEILHO U TPAMOTHO €0 M3J1aracr;

— ONUPAsCh HA 3HAHUS OCHOBHON W JIOMIOJHHUTEIBHOHN JIUTEPATYPHI,
TECHO MPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHS C MPAKTUICCKON
JESTSIILHOCTHIO HAIPABIICHHS;

— yMeJI0 00OCHOBBIBACT U ApPTYMEHTUPYET BbIIIBUTAEMbIC UM H/ICH,

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— cBOOOJIHO BJIAJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TTOHSTHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyJarouuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TpaMOTHO U
[0 CYIIECTBY U3JIaraeT ero, ONupasch Ha 3HAHUS OCHOBHOMU
JTUTEPaATYPhL;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHUUYECKOW JI€ATEIIbHOCTHIO
HallpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MTOJ0KEHNUS;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— BIIAJICET CHCTEMOM CTICIIMAIM3UPOBAHHBIX TOHITHH.

«XOPOIIIO»
«3aYTCHO»

— o0yyaromuiicss YCBOMJI TOJBKO OCHOBHOW MPOrpaMMHBIN MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, ONHpasch Ha 3HAHUSA TOJbBKO OCHOBHOM
JTUTEPaTypHI,

— JIOMYCKaeT HEeCYIIECTBEHHbIE OMMUOKN U HETOYHOCTH;

— UCIIBITHIBAET 3aTPYAHEHUsT B MPAKTUYECKOM NPUMEHEHUU 3HAHUU
HaIlpaBJICHUS;

— c1abo apryMeHTHPYET HayIHbIE MTOJI0KEHNUS,

— 3aTpynHsieTcs B GOpMYJIUPOBAHUHU BBHIBOJOB U 000OIIICHUH;

— YaCTUYHO BJIAJEET CUCTEMON CIIeIMAIU3UPOBAHHBIX OHSITHII.

«yZIOBJIETBOPUTEITHHOY
«GauTEHO»

— o0yyJaromuiicss He YCBOWJI 3HAUUTENbHOM 4YacTH MPOrpaMMHOIO
MaTepuana;

— JIOTyCKaeT  CYIIECTBEHHbIE  OMMUOKH W  HETOYHOCTH  TIpH
paccMOTpeHHH poOJIeM B KOHKPETHOM HalpaBlICHUH;

— MCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHNUHN 3HAHUM;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKECHHS,

— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHI.

«HEYIOBJIETBOPUTEIIHLHOY
«HE 3aYTCHO»

10.3. TumnoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAIIBI.
Bormpocs! (3agaun) nmst sKk3amMeHa mpeIcTaBieHbl B Tadimie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa




Ne [Tepeuens BonmpocoB (3a1a4) 1S IK3aMeHa Kozn
n/n VMHAMKATOpa
Cemectp 2
1 OcCHOBHBIE KHUHEMaTHYECKHE TOHATHS. KnHeMaTnka MaTepralbHON OIIK-1.3.1
ToukH. CKOPOCTh U YCKOPEHUE MaTepHaIbHOM TOUKU
2 YckopeHue npH MmIoCKOM KPUBOJIUHEHHOM JIBUKCHUU OIIK-1.3.1
3 KunemaTtuka abCOFOTHO TBEPJIOTO TENa OIIK-1.¥.1
4 CBs13b JIMHEWHBIX U YIVIOBBIX BEJIUYNH OIIK-1.B.1
5 O00011IeHHBIE KOOPIUHATHI U CTETICHH CBOOO/IBI VK-2.V.3
6 OcHoBHasl 3a/1a4ya KHUHEMATUKU JJI1 MaTepUaIbHON TOYKU OIIK-1.3.1
7 3axkonbl HproTOHA OIIK-1.3.1
8 3akoHbl Kenuiepa n 3aKk0H BCEMUPHOTO TSATOTEHUS YK-2.B.2
9 [TpuHIIUTT IETEpMUHM3MA OIIK-1.3.1
10 3aKOH COXpaHEHMsI UMITYJIbCa YK-2.3.1
11 Teopema o IBHKEHUU IIEHTPA Macc OIIK-1.3.1
12 I'paBUTalIMOHHAs U UHEPTHAS MACCHI OIIK-1.B.1
13 MOMEHT CUJIBI 1 MOMEHT UMITYJIbCA. Y PABHEHHE MOMEHTOB YK-2.V.1
14 3aK0oH COXpaHEHUsI MOMEHTAa UMITYJIbCa OIIK-1.3.1
15 CexTopuaibHas CKOPOCTh OIIK-1.B.1
16 Pabora, MOIITHOCTh U KWHETHYECKAst SHEPTHUs OIIK-1.3.1
17 IToTennuanbHbIE ¥ HEMOTEHIIHAIBbHBIE CUIEI YK-2.V.3
18 [ToreHnnanbHas SHEPTUs, 3aKOH COXPAHEHNS MEXAaHUUYECKOM dHEPTUn OIIK-1.3.1
19 MomeHT uHepmun OIIK-1.B.1
20 Teopema IlITeiinepa OIIK-1.3.1
21 MowmeHT nMItysbca abCcoMOTHO TBEPAOTO Tela OIIK-1.V.1
22 Kunernueckas sueprus ATT. PaGota u moutHocTs Bpamenus ATT OIIK-1.3.1
23 [TpuHimn otHOCUTENBHOCTHU ["anunes VYK-2.B.2
24 OxcnepuMeHTanbHble npeanocsliku CTO OIIK-1.3.1
25 [Toctynats! DifHiTeliHA, Tpeodbpa3oBanus JlopeHia OIIK-1.3.1




26 CrenctBus u3 npeodbpazosanus Jlopenna. 3akoH cinoxenus ckopocreit B | OIIK-1.3.1
CTO

27 WuTepBan OIIK-1.V.1
28 PenstuBucTckas quHamMuka OIIK-1.B.1
29 NHBapuaHTBl TEOPUU OTHOCUTEIBLHOCTH. [[pHHIINI SKBUBAJICHTHOCTH YVK-2.V.1

30 HewnHeprinaabHbIe CHCTEMBI OTCUETA VYK-2.B.2

31 Huddepennmanbaoe ypaBHEeHHE KOeOaHMd MPY>KMHHOTO MasiTHUKA, ero | OIIK-1.3.1

pelieHue

32 BekTopHas nuarpamma OIIK-1.B.1
33 DHeprus rapMOHUYCCKHUX KOJICOaHHIA OIIK-1.3.1
34 VYcnoBusi BOSHUKHOBEHHUS KOJIeOaHUM OIIK-1.B.1
35 ®u3nuecKuil 1 MaTeMaTHYECKUN MasSTHUKU OIIK-1.3.1
36 3aryxaromue KoieOaHus OIIK-1.¥.1
37 Breinyxaennsie konebanus. Pesonanc VYK-2.3.1

38 CrnoxxeHue xKonebaHuii OHOTO HapaBJIeHHs ¢ oquHakoBbIMU yacTtotamu | OIIK-1.3.1
39 CrnosxeHue B3aMMHO MEPIEHANKYIISPHBIX KoJeOaHun OIIK-1.3.1
40 Bosnubl. OCHOBHBIE TTOHATHUS OIIK-1.V¥.1
41 YpaBHeHue Oeryiei BOITHBI OIIK-1.3.1
42 BonnoBoe ypaBHenne. CKOpOCTb BOJHBI B YIIPYTO# Cpelie VK-2.V.1

43 DHeprusi BOJIHbBI OIIK-1.B.1
44 NHTEHCUBHOCTH BOJIHBI OIIK-1.V¥.1
45 A dexr Homnepa OIIK-1.3.1
46 Hudpakuus Boad. [puniun [Moiirenca OIIK-1.B.1
47 WuTepdepeHIiys BOIH OT IBYX UCTOYHUKOB YK-2.V.3

48 Crostune BOJTHBI OIIK-1.B.1
49 Hucniepcusi, TpynmoBasi CKOPOCTb BOJTH OIIK-1.3.1
50 B3aumopeiicTBre 37eKTpUUECKUX 3apsi/I0B. 3aKOH COXpaHEHUs 3apsijia. OIIK-1.3.1

3akon Kynona.




o1 Hanpstx€HHOCTD asekTpudeckoro nois. IIpuHnun cyneprno3unyuun OIIK-1.3.1
52 [ToTenmman snekrpuyeckoro noss. [Ipunnun cynepno3unuu. Teopema o | OIIK-1.3.1
LUPKYJSIuU BekTopa E
53 [Totok BekTopa E. Teopema I"aycca mis BekTopa E OIIK-1.3.1
54 CwIOBBIE JIMHUH U SKBUIIOTCHITUAIBHBIC IOBEPXHOCTH OIIK-1.¥.1
55 CrnenctBus u3 TeopeMsl ['aycca OIIK-1.B.1
56 Hanpsx€HHOCTh M MOTEHIIMAIT AIEKTPUYECKOTO JTUITONIS OIIK-1.V¥.1
S7 DNEKTPUYECKHUI TUTOIL BO BHEIITHEM T10JI€ OIIK-1.3.1
58 [IpOBOJHUKY B 3JIEKTPUUECKOM I10JIE VK-2.B.2
59 Huanexrpuku. Bektop anexrpudeckoit uHaykuuu. Teopema ["aycca mis OIIK-1.3.1
BekTopa D
60 ['pannunbie ycnoBus 11t BekTopoB D u E YK-2.V.1
61 OnekTpoéMkocTb. KoHnnencaropsl OIIK-1.B.1
62 [TapayienpHOE M MOCIEA0BATEIbHOS COCTMHEHUE KOHACHCATOPOB OIIK-1.B.1
63 DHeprus MEeKTPUIECKOro MoJs YK-2.3.1
64 Onektpuueckuil Tok. [loTHOCTH TOKA OIIK-1.B.1
65 3akonbsl OMa B 0OBIKHOBEHHOH ¥ U depeHInaIbHol Gpopmax OIIK-1.3.1
66 3akon OMa JJ1s 3aMKHYTOM IeTn OIIK-1.V¥.1
67 3axoHns! Jxoyns — JleHna B 0ObIKHOBEHHOH M 1 hepeHInanbHoi OIIK-1.B.1
dbopmax.
Cemectp 3
1 MarHuTtHas UHAYKIHS OIIK-1.3.1
2 3axoH buo — CaBapa — Jlamuiaca OIIK-1.3.1
3 MarsauTtHas HUHAYKLIHS OIPSIMOTO ITPOBOAA ¢ TOKOM OIIK-1.V.1
4 BzaunmopeiicTBre NpOBOAHUKOB C TOKAMHU YVK-2.3.1
5 MaruuTtHas UHAYKUIUS JBUKYIIETocs 3apsaaa. BzanmonelictBue OIIK-1.3.1
JBYDKYIIUXCS 3aps/I0B
6 JIBrKeHHe 3apsKEHHBIX YaCTUIl B MATHUTHOM TI0JIE OIIK-1.B.1
7 Teopema o nupkyIssuuu BekTopa B OIIK-1.3.1




8 MarnuTtHas HHIYKLIHs TOPOUIA U COJICHOUA OIIK-1.V.1
99 Mexanudeckas paboTa B MarHUTHOM T10J1€ YVK-2.V.1

10 MarnuTHsiii moTok. Teopema ["aycca st BekTopa B OIIK-1.3.1
11 MarguTHBIA JUIIOIF B MAarHAUTHOM MOJIE OIIK-1.B.1
12 Marnetuku. Teopema o upKysnuu Bekropa H OIIK-1.3.1
13 DNeKTpOMarHuTHasE UHYKIUS OIIK-1.3.1
14 Camounnykuus. Bzaumuass uHAyKIus OIIK-1.V.1
15 DHeprusi MarHuTHOTo MOJIst YK-2.3.1

16 YpaBHenus: MakcBelia OIIK-1.3.1
17 CBoiiCcTBa 3JIEKTPOMAarHUTHBIX BOJIH OIIK-1.V¥.1
18 3aKOHBI PEJTOMIICHUS U OTPAXKEHUSI CBETA YK-2.V.3

19 KorepeHTHOCTH cBEeTa OIIK-1.3.1
20 HuTepdepenius cBeTa OT IByX HCTOUHUKOB VYK-2.B.2

21 Hudpaxnus. [Ipunnun Itolirenca — ®penens OIIK-1.3.1
22 3onbl @penens. Judpakuus Opaynrodepa Ha menu OIIK-1.V¥.1
23 Jucnepcus ceeta OIIK-1.3.1
24 JudpakumonHas pemeérka OIIK-1.B.1
24 [Tonsipuzanus cera OIIK-1.¥.1
25 TemoBoe n3nnyuenue OIIK-1.3.1
26 3aKOHBI U3Ty4eHUs a0COTIOTHO YEPHOTO TeNa OIIK-1.3.1
27 ®opmyna Penes — JIxunca. Pactipenenenue [1nanka OIIK-1.3.1
28 dotord ekt OIIK-1.3.1
29 TopM0O3HOE PEHTTEHOBCKOE U3ITydeHUE OIIK-1.B.1
30 ®otonbl. KopmyckynsipHO — BOTHOBOM JTyaJlu3M JJIsSI CBETa OIIK-1.3.1
31 A dexr Komnrona. Imnupudeckre 3aKOHOMEPHOCTH B criekTpax aroma | YK-2.V.3

BOJIOpOJIA

32 Mopens aroma o Tomrncony OIIK-1.3.1
33 Monens atoma o Pesepopay. [loctynatst bopa OIIK-1.3.1




34 Teopus bopa — 3ommepdenpaa OIIK-1.3.1
35 Bomansr [le bpoitns OIIK-1.B.1
36 BoaHoBas ¢pyHKIMs OIIK-1.3.1
37 VYpasuenue llpénunrepa OIIK-1.3.1
38 CootHotienne Heonpeaenénuoctel I 'eizendepra OIIK-1.3.1
39 MukpodacTuiia B OJHOMEPHON MOTECHIIUATBHOMN SIME C 00-MU CTCHKaAMH OIIK-1.B.1
40 MukpouacTtuiia B TpEXMEpHOM HEMPOHUIIAeMOM MoTeHuuansHoM siuuke | OIIK-1.Y.1
41 CTONKHOBEHHE MUKPOYACTHIIBI C TOTEHIIMAIBHBIM O0apbepoM OIIK-1.3.1
42 MuxkpoyacTuiia B HEIPOHULIAEMOH cepe OIIK-1.B.1
43 ["apMoHWYECKHIA OCITUIUIATOP B KBAHTOBOM MEXaHUKE OIIK-1.V¥.1
44 ATOM BOJOpO/Ia B KBAaHTOBOM MexaHuke. CiuH OIIK-1.3.1
45 ToxaecTBeHHOCTh KBaHTOBBIX yacTull. [Ipunmun [Taynu OIIK-1.3.1
46 3anoJiHeHHE JICKTPOHHBIX o0oouek. Tabimia MeHeneena YK-2.V.1
47 CrioHTaHHbIE U BBIHYKJEHHBIE IEPEXOIbI OIIK-1.3.1
48 [TpuaIM paboTHI Ta3epa OIIK-1.B.1
Bompocsr (3amaun) s 3aueta / qudd. 3auera npejpacraBieHsl B Tadbmuie 16.
Tabnuua 16 — Borpocs! (3a1aum) ams 3aueta / qudd. 3auera
Ne n/nn Ilepeuens BonpocoB (3aga4) it 3auera / audd. 3agera HHMIfszopa
Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO

[lepeuenp TeM s KypCOBOTO MPOEKTHPOBAHUS/BBIIIOJHEHUS KypCOBOM pabOThI
MpeJICTaBIeHbI B Ta0nuie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOTO IPOEKTUPOBAHMSI/BBIIIOIHEHUS KYPCOBOM pabOThI

No 11/ [TpuMepHBIii IepedeHb TeM Il KypCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS
} KypcOBOIl pabOThI
Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO
BOHpOCBI AJi1 MMPOBEACHHUA HpOMC)KYTO‘-IHOI\/JI arreécralliu B BHAC TCCTUPOBAHUA

npeJIcTaBIeHbI B Ta0nuie 18.

Tabnuna 18 — [IpumepHbIii epeueHb BOIIPOCOB JJIsi TECTOB

y Koz
Ne n/mt ITprMepHBIii TepeueHb BOMPOCOB IS TECTOB
MHAMKATOpa
Tecr 1
1 BonnoBast pyHKIMS 1ODKHA OBITH: @) TOJIBKO KOHEYHOIH; OIIK-1.B.1

0)TOJILKO HEMPEPHIBHOM; B)TOJIBKO OJTHO3HAYHOM; ') KOHEYHOH,




HEMPEPHIBHOM, OJTHOZHAYHOM.

BriGepure npaBmiibHYyI0 GOPMYTUPOBKY JUISE COOTHOIICHUS
HEONPE/ICIIEHHOCTEH ...
a) AE-AP>h, 06) AF-AP>h,

B) AX‘At>h, 1) AE-At>

h

OIIK-1.B.1

Kakoe kBaHTOBOE 4MCII0, 33/1aI0IIEE COCTOSIHUE JICKTPOHA B aTOME
BOJOPO/IA,

omnpeJeNseT 3HaueHue ero sueprun?  a) [1aBHOEe KBaHTOBOE
gucino. 0) OpOuTtanbHOE KBAHTOBOE YHMCIO. B) MarHutHoe
KBaHTOBOE uncio. ) CnuHOBOE KBAHTOBOE YHUCIIO.

OIIK-1.V.1

Jljis p — COCTOSIHUS 3JIEKTPOHA B aTOME OPOUTAIBHBIM MOMEHT
umnysbca Ly paBeH:

a) 0, 6) 743, B) 71W/2, r) h (h — nocrosnuas [lnanka)

OIIK-1.B.1

depMUOHAMH ABIIAIOTCS: ) BCE pa3psKEHHbIC YaCTULIBI, 0)
YaCTHUIBI C MOTYLEIBIM CITUHOM, B) YaCTHIIBI C LEJIBIM
CIIMHOM, T') HEITpaibHbIE YaCTHUIIBI

OIIK-1.V.1

Craumnonapuoe ypaBuenue llpénunrepa umeer Bua: a) Ay+ Uy =

Ey; ©0)—

¥

2

2 2
Ay+ Uy =Ey B) Ay+ TT(E_U) v =0;r)
m F

a* av
—— AY+U¥Y =1h —, rae y =y (x,y,2); ¥ = (x,y,z,1);
Zm ot

U- IIOTCHIUAJIbHAS SHCPI'UA, E - nonnas OHCPI'UsA

OIIK-1.B.1

DNeKTpOH B aToMe HaxoauTcs B d-coctosiHuu. Onpenenure
MaKCHMaJIbHOE 3HAYCHUE MTPOCKIIMM MOMEHTA UMITYJIbCa Ha
HaIpaBJICHUC BHCIIHCTO MAarHuTHOI'O I1OJIA:

a)h; 0)2h; B)3A,

OIIK-1.B.1

YacTuia B IOTCHIMAIBHOM SIME IIMPUHOM | HAXOAUTCSI B OCHOBHOM
COCTOSIHUH.

[110THOCTH BEPOSTHOCTH HAXOXKICHUS YacTHIIbI B HHTEpBaie 0<x<I
MaKkCUMaJbHa IIpU

A)x=1/4B)x=1/2B)x=3l/4

OIIK-1.V.1

Tect 2

KakoB ¢uznueckuit cMbICI BOTHOBOM (PpyHKINHN?

a) MukpouacTuiia npeacTaBiseT coOol BOIHOBOM makeT.  0)
KBaapat Moayns BoJIHOBON ()YHKIIMHU ONpPEeNnseT MIIOTHOCT
BEPOSITHOCTH  OOHAPYKEHHSI YaCTHUIIBI B) AmnHcamOJib 4acTuIl
BeAET ce0s Tak JKe, Kak BOJIHA.

OIIK-1.B.1

Bri6epute npaBusibHy0 GOPMYIHUPOBKY AT COOTHOILIECHUS
HEOMPEIETCHHOCTEN I YaCTUILIBI JIETAIIECH BJOJIb OCH X ...

a) Ax*AP>h, ©6) AF-AP>h, B) AX‘At>h, 1) AE-At>
h.

OIIK-1.B.1

Bpemennoe ypasnenue llIpéaunrepa nuMeer BUI:

AT Re A% .
a)— - =- 0)—— AY+U¥=1h
2m

i dt 2m
3y

at’
2m .. d¥
B) AY+ re Y.U=-1h oo e ¥ =Y¥(x,y,zt); U=U(x,y,z,t)

AY+ UY

OIIK-1.V.1

Pa)II/IaJ'H)HaSI IIJIOTHOCTH BEPOATHOCTH JJIsI OCHOBHOI'O COCTOAHUSA

OIIK-1.V.1




JIEKTPOHA B aTOME BOJOPOJa UMEET MAaKCUMYyM IIpu: a) T = 213, 0)
y o
r=—=,B) T =1 (I — pacCTOSHME IIEKTPOHA 10 AAPa, T; — NEPBbII

OOPOBCKHI paamyc)

5 6. bozoHamu ABISAIOTCS: @) BCE pa3psOKCHHBIC YaCTHITBI, 0) YaCTHIIBI OIIK-1.B.1
C TIOJIYILIEJIBIM CITMHOM, B) YaCTUIIBI C LEJIBIM CIIUHOM, T')
HEHUTpaJIbHbIE YaCTUIIbI

6 7. 3anOJTHEHHOM AJIEKTPOHHON 000J0YKE COOTBETCTBYET ITIaBHOE OIIK-1.V.1
KBaHTOBOE YUCII0 n=3. OnpenenuTe YUCIOo AICKTPOHOB Ha ATOH
000J109Ke, KOTOPBIC UMEIOT OJMHAKOBBIC KBAHTOBBIC YHCIIa

msz—% a)2; 06)9; B)I18

7 8. Hactuiia HaXOAUTCS B MOTEHIUAIBHOM ME MIUPUHOM |. OIIK-1.B.1
CootserctBre Mexay uncioM N TOYeK, r71e BOJTHOBAs (DyHKIIHS
obpartaercs B Hylb B uHTEpBaiie 0<X<|, ¥ KBAHTOBBIM YHCIIOM N
BBITJISIIUT TaK

A)N=n-1B)N=n B)N=n+1

8 12. CriuHOBOE TMPOMAarHUTHOE OTHOLIECHUE JJIS JIEKTPOHA PABHO: OIIK-1.V¥.1

g g 2e
a) 2me’ 6) ;’ B);

[lepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUITMHE OOYYAIOIIUXCS 3a09HON (hOPMBI
oOydeHus1, IpeacTaBieHbl B Tabnuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mn IlepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeToqu4eckre  MaTepUaNbl,  ONPEACISAIONIUE  TPOUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOLIUX dTanbl (OPMUPOBAHHUS KOMIIETCHLUH, COJIEPKATCA B
JOKaJbHBIX HOpPMATUBHBIX akTax [ YAII, perinaMeHTUpPYIOIIUX TOPAIOK M MPOLERYypy
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTeCTallMi O0yJaromIuxcs
I'VAIL

11. Meroauueckue ykazaHus JUIisi 00y4aroMIMUXCsl 10 OCBOCHUIO UCIUIITUHBI

11.1. Metoauueckne yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHMIO JIEKIMOHHOTO
MaTepuana

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOTO MaTepuaia — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOOKoe U SICHOE W3JIOKEeHHe yueOHoro marepuana. HasHadeHune cOBpEeMEHHOM JeKIuU B
paMKax TUCUUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(QOpPMAIUIO MO TEME, a B OCBOCHUU
(byHaaMeHTalbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAyYyHOrO IO3HaHMS, HOBEHUIIMX
JOCTHKEHUI HayyHOW MbIcau. B yuyeOHOM mpoliecce JIEKIHs BBIIOIHSAET METO/I0JIOITMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUIMHU. JIEKIUs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHUd, €€ MpoOJeMbl, JAaeT LEeNbHOE NPEJCTABICHUE O TUCIUILIMHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMH.

[1n1aHupyeMbl pe3ynbTaThl IPU OCBOEHUU 00yYaIOUTMMCS JIEKIIMOHHOTO MaTepuaa;

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3alMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LENEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TOJy4YyeHHE OMNbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENEM;

— pa3BuTHEe TNpPO(ECCHOHAIBHO—JENOBBIX  KauecTB, JIIOOBM K  MpPEIMETy H
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIIITICHMS.

— TOsBJIEHHWE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTIO AJIsi CAMOCTOSITENIbHOM paboThI;




— TIONy4YeHWE 3HAHUW O COBPEMEHHOM YypPOBHE pAa3BUTHS HAYKH U TEXHUKU U O
NPOTHO3€ UX Pa3BUTH Ha OJVKaNIINe TOJIbI,

— HAy4YUTCS METOJMYECKH OO0padaThiBaTh MaTepual (BBIACIATH TJIABHBIC MBICIHA U
MOJIOKEHHUS, TPHUXOJAUTh K KOHKPETHBIM BBIBOJIaM, TMOBTOPSATH WX B Pa3IMYHBIX
(bopMyITUPOBKax);

— TOTy4YeHHE TOYHOTO OHUMAHUS BCEX HEOOXOIUMBIX TEPMHHOB U TIOHSATHH.

JIeKIMOHHBI MaTepual MOXET COMPOBOXKAATHCS JEMOHCTpAIllMed  CaliIoB U
UCITIOJIb30BAHUEM DPAa3IaTOYHOr0 MaTepualia IPH TPOBEACHUM KOPOTKHX JTUCKYCCHH 00
OCOOCHHOCTSIX MPUMEHEHHSI OT/ICTBHBIX TEMATHK I10 TUCIUTUIHHE.

11.2. MeTtoau4ieckue ykazaHUs Uisi OOYYAIOMIUXCS O TPOXOXKICHUIO MPAKTHUUYECKUX
3aHATHHI
[IpakTrueckoe 3aHITHE SBISICTCS OJHOM W3 OCHOBHBIX (DOPM OpraHM3aIuu y4eOHOTO

mpolecca, 3aKII0Yaronasicsl B BHIIOJHEHUN 00yUYaIOLUMUCS OJI PYKOBOJCTBOM MPEIO1aBaTeNs
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEeJIbl0 YCBOEHUS HAYYHO-TEOPETUUYECKHMX OCHOB YyueOHOM
JUCLIUIUIMHBL, TPUOOPETEHUSI YMEHUN U HaBBIKOB, OIbITAa TBOPUECKOH €ATEIbHOCTH.

Lenbro MPaKTUYECKOTO 3aHATHS U1l 00YJAOLIETOCs SBISETCS MPUBUTHE 00yUYaromeMcst
YMEHMM U HaBbIKOB MPAKTUYECKOU EATEIBHOCTH 110 U3y4aeMOU JTUCIUIUINHE.

[Tmanupyemble pe3yabTaThl IPH OCBOSHUH 00yUYaIOMIeMCs PAKTHYECKUX 3aHATHI:

— 3aKperuieHue, yriayOleHue, pacllupeHHe M JAeTalu3auus 3HAHWM Npu pelieHuu
KOHKPETHBIX 3a/1a4;

— Pa3BHUTHC  I10O3HABATCJIBbHBIX CHOCO6HOCT€I‘/‘I, CaMOCTOATCIIbHOCTH  MBIINJICHUA,
TBOp‘IGCKOﬁ AKTHBHOCTH,

— OBJIaACHHUC HOBBIMU MCTOAAMHU MW MCTOAMKAMH HN3YUCHUA KOHerTHOfI y‘IC6HOI>'I
JUCHUITIINHBI,

- BLIpa6OTKa CITOCOOHOCTH JIOTUYECKOTO OCMBICIICHUS IMMOJIYYCHHBIX 3HAaHUM 1A
BBITIOJTHCHU A 33)13.HPII>1;

— ofecrieueHue palMOHAIBHOTO COYETAaHUsl KOJJIEKTUBHOM M MHAMBHUIYaTbHON (popm
00y4eHwusl.

DyHKINH MPAKTUYECKUX 3aHATHH:
— TI03HaBaTeJIbHAs;

— pasBHMBaIoLLas;

—  BOCIIATATEJIbHAs.

IIo XapaKTCPy BbINIOJIHACMBIX O6y‘IaIOH_[I/IMCSI 3aJaHuil o MPAKTUYCCKUM 3aHATHAM
noapa3acIsArOTCA Ha:

— O3HAaKOMUTCJIIbHBIC, TMPOBOAUMBIC C MHCJIbIO 3aKPCIUVICHUA W KOHKPETHU3AllUU
HU3YUCHHOT'O TCOPECTUUYCCKOI'O MaTcpuaia,

—  aHAIMTUYECKHE, CTABSIINE CBOCH IICNIBbIO0 TTOJTydeHHUE HOBOM WH(POPMAITUU Ha OCHOBE
dbopMa30BaHHBIX METOJIOB;



— TBOpYECKHE, CBSI3aHHbIEC C MOJyYCHHEM HOBOW MH(OPMAIIMN MYyTEM CaMOCTOSATEIBHO
BbIOPAHHBIX MMOAXOJ0B K PELICHUIO 3a/1ay.

@opMBl OpraHM3alMKd TPAKTHUYECKUX 3aHATUNA OMPENEISIOTCS B COOTBETCTBHUU CO
cnenu(uIecKuMU OCOOCHHOCTSIMH YYEOHOM TUCHMIUIMHBI U TelsMu oOydeHus. OHU MOTYT
TIPOBOTUTHCS:

— B HHTEPAKTUBHOW (¢opMe (pelieHue CUTYallMOHHBIX 3a/ad, 3aHATUS 110
MOJICIIMPOBAHUIO ~ PEaJbHBIX  YCJIOBUH, JEJIOBBIE WIPBI, HWIPOBOE  IPOCKTUPOBAHHE,
UMHTAIMOHHBIC 3aHSTHS, BBIC3IHBIC 3aHSATHS B OpraHU3aluu (MIPEIIpPUATHS), AejoBas ydeOHas
urpa, pojeBas WIpa, ICUXOJOTHYECKHI TPEHUHT, KEWC, MO3rOBOM INTYpPM, TpPYIIIOBBIC
JIUCKYCCHH);

— B HE MHTEPAKTUBHOU (hopMme (BBIMOIHEHUE YIPAXKHEHUH, pEIICHNE THIIOBBIX 3a/1ad,
pellieHNe CUTYAl[MOHHBIX 33]1a4 U JAPYTO€).

Mertoauka MpOBEACHUS NPAKTUYECKOTO 3aHATHSA MOXKET OBITh PAa3IMYHOM, MPH ITOM
B)XHO JIOCTHIKEHUE OOIIEH eI JUCIUTUIIHHEL.
TpeOGoBaHuUs K TPOBEICHUIO TPAKTUYCCKUX 3aHITUM
[IpakTuueckue 3aHATUS MPOBOASATCS B BHJE OOCYXKICHHUS OCHOBHBIX THUIIOB 3ajad,
CBSI3aHHBIX C TEOPETUYECKUMHU BOIIPOCAMH, PACCMATPUBAEMBIMU B JIEKIIMOHHOM Kypce U B BUIE
pa3bopa BOIPOCOB, KOTOPbIE MOT'YT BOZHUKHYTh y CTY/IEHTOB P OCBOSHUU MaTepHUaa.
Meronuueckue ykazaHHsT 1O TPOBEACHHUIO TPAKTUYECKUX 3aHATHHA TNPHUBEICHBI B
CIEeIYIOIUX MocoOusx umeronmxca B Oubnuoreke ['YAII B HameyaTaHHOM M 3JIEKTPOHHOM
BUJIE:
1. Mexanuka. Konebanust u Bonuel. Tepmonunamuka. Coopuuk 3amau //M.W. Kosanenko,
10.A. Ky3uenos, M.H.Kynsouiikas, H.I1.JIaBposckasi, H.-H.JIutBunosa, E.B. Momaps ,
IO.A. HoBukoBa, B.®. Opinos, J.E.Ilorapes, B.K. [Ipununko, E.B. Xonunesa. 1O0.H.
Hapes, B.b.lllanun, b.®.11Iudpun, C.A. llepbdax 2010. 84 c.

2. DnexktpuuectBo. Marnetm3sm.  Omntuka. CoOopHuk 3amad.  //M.U. Kosanenko,
H.I1.JIaBpoBckas, H.H.JIutBunosa, E.B. PyrtskoB. FO.H. Ilapes, b.®.llludpun, C.A.
[lep6ak 2013. 80 c.

3. KeanroBass ¢msuka. CoOopuuk 3amau //, L. Kosanenko, H.II. JlaBporckas, H.H.
JlutBunoBa, B.®. Opnos, [I'.JI. Ilnexorkuna, B.K. Ilpununko, E.B. Pyrskos, FO.H.
[Hapes, C.A Ulepbak, 2004, 56¢.

11.3. Metoauueckue YyKka3aHusl A7 OOy4YalOlUXCSl IO BBIMOJIHEHHUIO JIaOOPaTOPHBIX
pabot
B xoxme BbinmonHeHus 1a00paTOpHBIX paboTa OOyyarolUiCs JODKEH YIIyOuTh U

3aKpeNuTh 3HAHUS, MPAKTUYECKHE HABBIKH, OBJAJIETh COBPEMEHHONW METOAMKOM M TEXHHUKOM
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHOM XapaKTepUCTHKOW 0Oydaroerocs.
BeimonHenune 1abopaTopHbIX pabOT COCTOUT M3 3KCIEPUMEHTAIbHO-TIPAKTUYECKOM, pacueTHO-
AQHAIUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPUATHI.

Brinonnenue 51ab0paTopHBIX pabOT OO0y4aromUMCs SIBISETCS HEOTHEMJIEMOH YacThIO
U3yYeHHs] JUCHUIUIMHBI, ONpelensieMol y4eOHbIM IIJIJAaHOM M OTHOCHUTCS K CpEeACTBaM,
00eCTeyrBaoOIUM peIIeHUEe CIeTYIOIMX OCHOBHBIX 33J]au y 00y4aroIerocs:



— T[pHOOpeTeHHE HAaBBIKOB HCCIEIOBaHMS IPOIECCOB, SBICHUH U  OOBEKTOB,
M3Yy4aeMbIX B paMKaxX JaHHOW JUCLMILINHBL,

— 3aKperuieHue, pa3BUTHUE W JACTadu3alus TEOPETUYECKUX 3HAHWM, MOJY4YCHHBIX Ha
JICKIUSIX;

— TOoJIyueHHe HOBOM MH(OpMAINH [0 U3Y4aeMOH TUCIUILINHE;

— T[pHOOpETeHHWE  HABBIKOB  CaMOCTOSTEIBbHOW  paboOThl ¢ J1a0OpaTOpHBIM
o0opyoBaHreM U mpudopamu.

3ajanue U TPeOOBAHUSA K MPOBEIEHUIO JIA00OPATOPHBIX padoT

B Tedenme cemecTpa KaKIblid CTYJEHT B COOTBETCTBHHM C pabouedl MporpaMMoil o
nucnuruinae Ou3nKa JOJDKEH BBIMOJHUTH ONPEISICHHOE YHCIIO JJabopaTopHBIX paboT. Ha
KOKIYI0 JIabopaTOpHYIO paboOTy IUIAaHUPYETCS HE MEHee [BYX 3aHSATHH: OJHO — Ha
BBITIOJTHEHUE W3MEPEHWH, M OJHO — Ha 3amuTy ordera. OTYET NMUIIETCS HE BO BpeMs
3aHATHH, a JOMa WIK B OUOINOTEKE.

B nauane cemectpa 10 Havasia 3aHSATUH CTYACHT JOJDKCH OBITh MPOMHCTPYKTUPOBAH IO
TEXHHKE 0€30MacHOCTH IMPHU MPOBEACHUHU J1A0OpPaTOPHBIX padoT mo ¢usuke. [IpoxoxkacHue
WHCTPYKTaxa (UKCUPYETCS B CHCIHMAIBHOM JKypHaje, TaM HYXHO 00s3aTejabHO
pacnucarbcsl.

B saGoparopuio CTYAEHTBHI JOJDKEH MPHUXOIUTHh MOJATOTOBICHHBIMH K Ha3HAYCHHOW
pabote. HeoOxoaumo 3apaHee MPOYUTATh OMUCAHUE PA0OTHI M TEOPSTHUYCCKUE CBEACHUS M3
COOTBETCTBYIOIIETO pasnena Kypca. He 3a0piBaiiTe 0 PEKOMEHIOBAHHOW JUTEpaType H
00s3aTeNbHO MOTYYUTE B OMOIMOTEKE BCE TIOCOOMSI, BRITTyCKaeMbIe Ka(eapoid.

BbInonHATE paboTy CTYIASHTY pa3peniaeTcs, JHIb MoCie JA0MycKa, TOJyYeHHOTO MOCe
Oecenpl ¢ mpenoaasareneM. [IpenogaBarens 10MKeH yOSAUTHCS, YTO CTY/ICHT TIOHUMAET:

KaKue SIBJICHHUS OH Oy/IeT HAaOJIt01aTh U MCCIIC0BATh;

KaKkas I11eJIb TIepe]l HUM TI0CTaBJICHA,

KaKHMH IPUOOpPAMH U KaK BEAYTCSI H3MEPECHHSI,

KakK CJIeIyeT MPOBOJIUTH SKCIIEPUMEHT.

[TomyyeHHbIi 1oMycK K paboTe OTMeuaeTcsl PernoaaBaTeIeM B XKy pHaJe.

B mporecce BoImonHEHHUS 1a00paTOpHO pabOTHI HYKHO 0053aTeIbHO 3allOJHUTH
NPOTOKOJI U3MEPEeHUH. Y KakIOro CTyJeHTa MPOTOKOJ WU3MEPEHUH NOMKEH OBITh CBOW;
BEJICHUE OJJHOT'O MPOTOKOJIAa HECKOIBKUMU CTYACHTAaMH BMECTe He Aomyckaercs. [IpoTokon
BezeTcs Ha jucte popmaTta A4. B mpoToKoIe JOMKHO OBITH OTPaXKEHO:

TOYHOE TIOJHOE Ha3BaHHWE M HOMEp JabopaTopHOW pabOTHI B COOTBETCTBUH C
METOIUYECKHUM ITOCOOHEM;

(bamMuITUs, HHUIUAITBI CTYJCHTA U HOMEP TPYIIIIBI;

(baMIITUST ¥ HHUTTAITBI TIPETIOIaBaTelIs;

TaOJUIA TEXHUYCCKUX XAPAKTCPUCTHK H3MEPUTEIBHBIX MPUOOPOB (Ha3BaHHUE MPHOOPA,
pabounii 1uarna3oH, leHa JIeJICHUs, KJIacC TOYHOCTHU U Jp.);

napaMeTpbl YCTAHOBKH, Ha HEH yKa3aHHBIC,

pe3yabpTaThl U3MEPEHU;



JlaTa ¥ TOJIKCH CTYIEHTA.

Bce 3ammcu TOJDKHBI BECTHUCH ABTOPYYKOM, MIAPUKOBOW, KANMWUIAPHONM WM TIeJIeBOMN
pYUKO#. 3anuch HAOIOICHUN U JAaHHBIX KapaHJallloM HE JIOMYCKAeTCs, KapaHJallloM MOKHO
JUIIb YePTUTH Tabnuibl U rpaduk. Benenue «4epHOBUKOB MPOTOKOJIA» U MEPEIUCHIBAHNE
UX B KOHIIE 3aHATUS HAUUCTO HE PEKOMEHAYETCs; 3TO HEHY)KHas TpaTa BpEMEHU U
BO3MOXXHOCTb JIOIYCTUTh OLIMOKY IpH nepenucbiBaHuu. CTapaTeabHOCTh U AKKYPATHOCTb
JydIlle TPOSIBUTH MPpU 0POPMIICHUH OTUETA.

[To okOHYaHMM U3MEPEHHI MPOTOKOJ 00A3aTENBHO AAETCS HA MOANKCH IPENOAaBaATEIO.
be3 »TOl moamucu NOPOTOKON cuuTaercs HexaeucrBuTenbHbIM. [loamuch cryaeHTta B
IPOTOKOJIE 0003HAYaeT, YTO OH OTBEYAeT 3a BCE IPOBEACHHBIE W3MEPEHHUs, a MOIMNHCH
mpernojaBaTelis 03Ha4aeT, YTo padoTa JEeHCTBUTENBHO BBITIONHATIACH U YKa3aHHbBIC 3HAUCHUS
JIEMCTBUTENIBHO MOJIy4YE€Hbl HIMEHHO TEM CTYAEHTOM, KOTOPBIM COCTaBHJI MPOTOKOJL.

[To pesynbraram, 3aMKCUPOBAHHBIM B MPOTOKOJE M3MEPEHHH, CTYACHT JAOMa IHILIET
OTYET M 3alUINAeT ero Ha cienyrouiem 3anatuu. [lpu 3ammre oTuera MOryT ObITh 3aJaHbI
JA00bI€ BONPOCHI MO TEOPUM H3Y4aeMOIO SIBJIEHUS W IO MOJYYEHHBIM pe3yJibTaTraM. 3a
OPUHATHIA OTYET MpPernoJaBaTellb BBICTABISET CTYACHTY OLEHKY M IOCJIE 3TOro cOooOIIaeT
HOMEp U Ha3BaHUE Clenyollel 1abopaTtopHoil paboThI.

CrtpykTrypa u popma oT4eTa 0 1a00paATOPHOI padoTe

OTyYeT NOMKEH CoAepKaTh CIECIYIOIINE Pa3aeibl:

1. Ilems paGoOTHI.

Ona cdopmynupoBaHa B OIKCAaHUU JIAOOpATOpPHOW paboOThI, OTTyJa €€ CIEayeT
IIEpEnuUCaTh.

2. Onucanue J1ab0paTOPHOI YCTaHOBKH.

Onucanue  yCTaHOBKM  JOJDKHO — ObITh  KpaTkuM.  CrenyeT — OrpaHUYMTBHCSA
(GYHKIIMOHATTEHOW WITH AJIEKTPUYECKON cXeMOo# ycTaHOBKH. He Hy)KHO MTPUBOIUTH BHEUITHETO
Braa mpubopoB. [lanee HEOOXOAMMO ONUCATh IKCIIEPUMEHT M TIEPEUNCIUTh H3MEPUTEITHHBIC
npuOoOpbl B TaONWIlE TEXHUYECKHX XapaKTEPUCTHK, TIEPEHECEHHOW W3 TMPOTOKOJIa
M3MEPEHHUM.

3. PaGoune popmyrsl.

PaGounmu Ha3bIBalOTCS TOJIBKO TE€ (POPMYJIBI, IO KOTOPHIM HENOCPEIACTBEHHO
IIPOU3BOJISATCS BBIYMCIIECHUS UCCeNyeMbIX BeanunH. CineBa B opmylie JOJIKHO CTOSITh TO,
4TO CJENyeT OIpeneauTh, ClpaBa - TO, YTO M3MEPsUIOCh B paboTe wiM u3BecTHO. Bce
MPHUBEICHHBIE POPMYJITBI TOJDKHBI OBITH TPOHYMEPOBAHBI.

BreiBox hopMyn 1 ipomMeKyTOUHBIE BRIPAKEHUS B 3TOM pa3jielic MPUBOAUTH HE HYXKHO.
@opMynbl 711 BBIYHMCICHUS TOTPENTHOCTEH W TMPOBEICHUS MaTeMaTUYeCKOW o0paboTKh
PEe3yJIbTATOB U3MEPEHNN B ATOM Pa3Jieiie TOXKE HE PUBOASATCS.

4. Pe3ynbTaThl U3MEPEHUN U BBIYUCIICHU.

B sTom paszgene otueta MOJIKHBI OBITH MPUBEIEHBI BCE U3MEPEHHBIC M BBHIYMCIICHHBIC
pe3ynbrathl. [10 BO3MOXHOCTH, MX HYXHO HpPEJCTaBIsATh B BUJE HAIJSAHBIX Tabmui. B
NPUBOJMMBIX 3HAUEHUSX HEJB3sl OCTABIIATH JIMIIHUE JNECATHUYHBIE pa3psabl (moapolOHee 00
ATOM TIOHAET peub HIke). B paboTe MoXkeT ObITh HECKOJBKO 3aJaHHii, BCE OHU JIOJDKHBI
OBITh IPUBEICHBI B 3TOM pa3Jiee.

5. IIpuMepsl BBIYUCICHUN.



B sTtom paszzpene oruera AOKHBI OBITH MPHUBEICHBI MOAPOOHBIE MPUMEPHI BBIUMCICHHMA
o Kaxmaou paboueit dopmyne. He HYXHO NPUBOIUTH BCEX BBIUYMCICHUMN, BIIOJTHE
JIOCTaTOYHO OJHOTO MPHUMEPA MO KaXI0il (opMyie. DTOT pa3aen HyX eH Ui TOro, YTOOBI
npernojaBaTeNlio ObUIO Jierde HaWTW OMHMOKY B BBIUMCICHHUSX WIM H3MEPEHUSX, €CIH
TaKOBBIE€ BCTPETATCS.

6. Briuucienue norpenHocTei.

B »TOoM pasmene ordyeTa MODKHBI OBITH MPEACTABICHBI (OPMYJIBI, MO KOTOPBIM
NPOBOAMIIACH MaTeMaTH4eckas oO0paboTka pe3yslbTaToB U3MepeHUi. JOJDKHBI OBITH
BBIBEJICHBI (DOPMYJIBI, 1O KOTOPHIM BBIUHCISUIUCH CHCTEMATUYECKHE U CIydalHbIe
MOTPEIIHOCTH U MPEICTABICHBI TPUMEPHI BHIYMCICHUN MO KaXKI0H U3 HUX.

OTOT paszen oTyeTa CaMblil CHOXHBIA A CTyAeHToB. llo Hemy Oombiie Bcero
BOIIPOCOB, B HEM Oouibllie Bcero omuoOok. Teopust morpenrHocTeil 00bI9HO ObIBaE€T HAMKMCAaHA
JUIs TIOJATOTOBJIEHHOTO YMTATelNsd, 3HAKOMOTO C BbICIIEH MaTeMaTukoil. B Hacrosem
nocoOUM aBTOPHI MOCTAPAIUCH OCTABUTH JIMIIL CAMOE BAXKHOE IO ITOM TEME€ U U3JI0KHUTh
MaTtepua Mo BO3MOKHOCTHU MTPOCTO.

7. I'padyku ¥ pUCyHKHU.

HeGoupmme rpadvku ¥ pUCYHKH pa3MENIaloTcs B TEKCTe, a Ooypmme - ¢opmaTta A4 -
NPHUBOJATCS HA OTIACIBHOM JHCTe. B 11000M ciy4ae OHM JOJDKHBI OBITH TOJAMMCAHBI H
MPOHYMEPOBAHBI, HA HUX JOJDKHBI OBITh CCBUIKM B TEeKCTe oTueTa. ['paduku o0s3aTernbHO
BBITIOJHSIOTCS HAa MIJUTUMETpPOBOM Oymare. Ha kaxaol ocu JOMKHO OBITH 00O3HAUYEHO,
Kakas BEJIMYMHA M B KaKUX €AMHUIAX BJOJIb HEE OTKIaJbIBaeTcsa. Ha camMux ocsx MOJKHBI
ObITh HAaHECEHBI TOJIBKO Y3Jbl KOOPJIWHATHOM CEeTKU. V3MepeHHble Ha OMbITE 3HAYCHHS
NOAMKUCHIBAaTL HA oOcsiX He ciuenyeT. Ha rpaduk o00s3aTenbHO HAHOCATCS — BCE
AKCIIEPUMEHTANIbHBIE TOYKU, U MPOBOJUTCS COEAMHSAIOMAS MX JUHUA. OKOJO OJHOM Win
HECKOJIBKUX TOYEK OTKJIAJBIBAIOTCS CHUCTEMATHYECKHE TOTPEIIHOCTH COOTBETCTBYIOIINX
u3MepeHui (moapodHee 06 ITOM MONAET Peub HUKE).

8. OKoHYATETBHBIC PE3YIBTATHI, UX 00CYKICHUE, BHIBOIBI.

B osTtoM pasmene orueta HYKHO TOABECTH WTOT MpOJETaHHOW paboTel. CremyeT
HaNucaTh, KAKUe TOJyYEHbl BEIMYUHBI, U C KAKUMU TOTPEIIHOCTSMH.

Ecnu u3mepenus npoBOIMIMCH Pa3HBIMU METOJAaMH, TO 00s3aTeNIbHO HY>KHO CPAaBHUTH
3TH PE3yNIbTaThl U UX IMOTPEHIHOCTH, CIENaTh 3aKII0YEHHE, KaKOW METO[| JIydlle, TOYHEE,
yaoOHee.

Ecnmm m3BecTHO TabiMyHOE 3HAYCHHE M3MEPEHHOUN BEIWYHHBI, TO HY)XHO 005S3aTeIhbHO
CPaBHHTH €TO C IMOTYYCHHBIM Ha OTBITE 3HAYCHUEM H JIaTh apTyMEHTHPOBAHHOE 3aKITFOYCHHE
00 WX COBIAJCHUH WM HECOBITAICHUH.

Ecnu B paGote 3HaueHUsI OJHOW W TOW K€ BEITMYHUHBI TIOJYyYEHBI SKCTICPUMEHTAIBHO U
TEOPETUYECKH, TO OTU  pe3yJlbTaThl HYXKHO 00s3aTeNbHO CPaBHUTb M JaTh
apryMEHTHPOBAHHOE 3aKII0YEHHE 00 UX COBIAJICHUU HJIM HECOBIMA/ICHUU.

B cnydae, korma Mexay CpaBHMBAeMbIMH BEIMUYMHAMU HMEIOTCS HEIOIMYCTUMBIE
PacXOXkKACHHUS, 3TO HYKHO 00s3aTeIbHO OTMETUTh B OTUETE M BBICKA3aTh MPEAINOIOKEHHE O
BO3MOXXHBIX PUYMHAX ITOTO HECOBIMAICHUSI.

Ecnu B paboTe cTaBUIIOCH MEIBI0 POBEPHUTHh KaKOW-TO (YM3MUECKHA 3aKOH WU U3YYHTh
SIBIICHUE, TO B JAHHOM pasjielie HeoOX0IuMO 1aTh 00OCHOBAHHBIN OTBET Ha MOCTABIICHHBIN
BOTIPOC.



BrIBOA 10MIKEH COOTBETCTBOBATH LIETH PAOOTHI.

TpebdoBanusi K 0(p)OpMIIEHUIO 0TYETA 0 JIa0OPATOPHOIl padoTe

OtyeT 1o 1abOpaTOpHO paboTe MOHKEH BBITTOIHATHCS HA JUCcTax Gpopmara A4, 3anucu
Ha JIMCTaX BEIYTCS TOJBKO C OAHOW cTOpoHbl. Ilo Kpasm nucTta MoJDKHA OBITH OCTaBJICHA
paMka mMpuHOW He MeHee 20 MM. DTy paMKy pHCOBaThb Ha JIMCTaXx HE HYXHO, HO W
3acTynarh 3a Hee He cienyeT. B pamke B BEpXHEM MOJ€ HYXKHO JIMIIb [TOCTaBUTh HOMEP
cTpaHulbl. [IpoHyMepOBaHHBIMU JTOJIKHBI OBITH BCE JIUCTHI OTYETA, HaYMHAsl C TPETHETO.
[1epBblii JINCT — TUTYJIBHBIN U BTOPOU JINCT — MPOTOKOJI U3MEPEHUM, HE HyMEPYIOTCS.

Ortuer cnenyer nucatb oT pyku. Eciau Bbl ncnonb3yere uyxkue 3aroroBKH, TO OyAbTe
rOTOBBI OTBEYATH 32 BCE «3aUMCTBOBAHHbBIE» OLIMOKHU, KOTOPBIX ObIBaeT MHOro. CKka3aHHOE B
paBHOI Mepe OTHOCHUTCS K (GopMysiaM, KOTopble Bbl mogcMoTpenu y Koro-to, a He BBIBEIH
camu. Jlyume cnpocuts npenogasarens. OH MOACKaKET WM IPOBEPUT, MIPABUIIbHO 11 Yy Bac
MOJIYYHJIOCh.

TutynpHbIA THCT PabOTHI MOKET OBITH HAMKMCAH OT PYKW WIIM Hale4yaTaH Ha MPUHTEPE.
DNeKTpOHHas BEPCHUs TUTYJIBHOIO JIMCTa HaxoauTcs Ha caiite 'Y Alla.

Meroauueckue yka3aHus 10 BBIIOJIHEHUIO J1a00paTOPHBIX pabOT NPUBEACHBI B CISAYIOIINX
nocoOusx umeromuxcs B oubnuoreke 'Y AII B HarledaTaHHOM U 3JIEKTPOHHOM BHJIE:

4. Mexanuka. Komnebanus u BoiHbl. MonekynsipHas ¢usuka. JlabopatopHBI MpaKTUKYyM

//M.N. KoBanenko, H.II. JlaBpoBckas, H.H. JlutBunosa, I'.JI. Ilnexorkuna, /JI.E.
[Torapes, B.K. IIpununko,. FO.H. Iapes, b.®. [ludpun, 2014, 132 c.

5. DnextpuuectBo u MmarHetusMm. Jlabopatopusiii npaktukym// /E.H. Kormmkos, C.S.
[Mepbak, 1.1 Koranenko, FO.A. Ky3nenos, M.H. Kynsoumnkas, H.IT. JlaBposckas, H.H.
JlutBunosa, I'.JI. Ilnexorkuna, B.K. Ilpununko, E.B. Pyrskos, , FO.H. Ilapes, b.O.
[udpun, 2010,84 c.

6. BonnoBas ontuka Jlabopatopusiii mpaktukym //E.H. Kotnukos, W.II. KpekrtyHona,
H.IT1.JIaBposckas, FO.A. HoBukosa, A.H. Tponun 2013 68 ¢

7. KanroBas ¢usuka. JlabopatopHslii npaktukym //I'.A. BecnuueBa, .1 Kosanenko,
H.IL. JlaBpoBckas, H.H. JlutBunoBa, B.®. Opnos, B.K. Ilpununko, C.I1.danees,
E.B.Xonunesa, FO.H. Ilapes, b.®. [lludpun, 2008, 80 c.

11.4. MeToauueckue yKazaHus Uil OOYYAIOIIUXCS O MPOXO0KACHUIO CaMOCTOSATEIHHON
paboTsl

B xoze BBIMOTHEHHUS CaMOCTOSATENbHON pabOThI, OOYYAIOIIHIiCS BHIMOTHSAET paboTy MO
3JIaHUI0 M TIPH METOJUYECKOM PYKOBOJICTBE IPETOJIaBaTelisi, HO 0e3 ero HernocpeCTBEHHOTO
y4acTusl.

st oOydvaronuxcst Mo 3a04HOM ¢dopme OOydeHHs, CaMOCTOATENbHAass padoTa MOXKET
BKIIIOUYATh B ce0s1 KOHTPOJIBHYIO paboTy.

B mporecce BBITTONTHEHUST CaMOCTOSITEIBHON pabOTHI, y 00ydaromerocss (popMUPYETCs
1enecoo0pa3Hoe IaHUPOBaHUE pabodero BpeMeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS
N HaBBIKM B YCBOCHHMU W CHCTCMATH3AllUH HpI/IO6peTaeMBIX 3HaHHﬁ, oOecrieunBaeT BBICOKHI
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYCHHs, TOMOTaeT TOJYYUTh HABBIKM TOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MeTtoauyeckumMi ~ MaTepuajiaMH,  HAMPaBISIONIMMH  CaMOCTOSITENbHYIO  paboTy
00yJaronuxcs SBISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo AUCIHILTNHE;



— METOJUYECKHE YKa3aHHUsS IO BBIMOJHEHHIO KOHTPOJIBHBIX paboT (i 00ydyaromuxcs
1o 3a049HOU (popme oOydeHwHs ).

11.5. Meroauyeckue yKazaHUsA I OOYYArOIIMXCS IO IMPOXOXKIECHUIO TEKYIIEro
KOHTPOJISI YCTIEBAaeMOCTH.

Texymuii KOHTPOJb YCIEBAaEMOCTH IpEAyCMaTpUBAEeT KOHTPOJb KauecTBa 3HAHUI
00yJaromuUXCsi, OCYIIECTBISIEMOTO B TEYCHHE CEMECTpa C IIENbI0 OICHUBAHMS XO0Jla OCBOCHUS
JUCIUTUIAHBI.

OcHoBHBIMU (DaKTOpaMH TEKYIIETO KOHTPOJIS 3HAHUN OOYJArOMIMXCS SBJISCTCS YCTHBIN
ONpOC Ha JIEKIMOHHBIX WM TNPAKTHYECKUX 3aHATHUSAX, 3alluTa JIabopaTOpHBIX padoT.
CpeactBaMu TEKYIIETO KOHTPOJISI MOTYT OBITh Oecenpl TMpermojaBaTelis W CTYICHTA,
KOHTPOJIbHBIE BOIIPOCHI U 3a/1aHU.

Pe3ynbTaThl TEKYIIErO0 KOHTPOJIS YCIIEBAEMOCTH CIY’KAT OCHOBOW ISl MPOMEKYTOUHOMN
aTTeCcTallMu: MOJIyYeHHUs 3aueTa WIM JOMyCKa K 3K3aMeHy uiu Au(depeHInpOBaHHOMY 3a4eTy
10 y4eOHOW JUCLUIUINHE.

B Teuenue cemecTpa ans Aomycka K K 3K3aMeHy Wi Iud@epeHIupoBaHHOMY 3a4eTy
CTYIEHTY HEOOXOUMO caaTh He MeHee 75% TabopaTOPHBIX U MPAKTUICCKUX PaboT.

11.6. MeTtoauueckue ykazaHus A OOy4YarOUIUXCsS MO MPOXOXKACHUIO MPOMEKYTOUHOM
aTTECTAIINN.

[Ipomexyrounass  arrectanus  OOydalOmUXCs — MPEeaycMaTpUBaeT  OIICHWBAHUC
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3y/IbTaTOB 00y4YeHMs MO JucHuminHe. OHa BKIIOYAeT B
ceost:

— D9JK3aMeH — (opma OLIEHKM 3HaHUH, MOJYYEHHBIX OOYYalOIIUMCA B IMPOLIECCE
W3YYCHUS BCEH TUCIUIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOSATEIHHOU PabOThI, CIOCOOHOCTH
OPUMEHSTh HMX JUIS PEHICHUS MPAKTUYECKUX 3aJady. DK3aMeH, Kak IMpaBUJIO, MPOBOIUTCS B
MEepHUoJ] SK3aMCHAIIMOHHOW CECCHMM W 3aBEPINAeTCsl aTTECTAI[MOHHON OIICHKOW «OTIIMYHOY,
«XOpOILIO», «YIOBIETBOPUTEILHOY, «HEYIOBICTBOPUTEIHHO». DK3aMEH MOXKET MPOXOIUTHh B
BHUJIC YCTHOT'O OTIPOCA MU TECTUPOBAHHUS.

Jluct BHECEHUS U3MEHEHUH B PabOUyIO MPOTpaMMy JUCIUILTAHBI
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