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PabGouas mporpamma mucumiuinHbl «®PU3MKa» COCTaBieHA K.M.H., JOIEHTOM
Kageapel TeopuuM u METOAMKHM oOydeHus (usuke MuxaceHok Hanexmoit
HNocudoBHoit

Pabouas nmporpamma AUCHUIUIMHBI OOCY’KJ€HA Ha 3acedaHuu Kaeapbl TEOpUH U
METOAMKHU O0yUYeHUs PUBHKE
npotokoi Ne 9 ot 17 mas 2015 1. E ; e

3aBeayromui kadenpoit B.U. Tecnenko

Ono0OpeHo HayYHO-METOAMYECKIUM COBETOM MHCTUTYTa MaTeMaTUKU, (GU3UKU U
uH(OpPMATHKA

«24» mas 2015 r. mpotokon Ne 8

ITIpencenarens HMC ,@/ C.B. boptHOBCKUi




Pabouas mporpamMmma AUCIUIUTHHBI 0OCY’KJ€HA Ha 3aceqaHuu Kadeapbl TEOpUH U
METOJAMKHN O0y4YeHHS (PUBHKE
rpotokoist Ne 10 ot «18» masa 2016 r.

v
3aBeaytomuii kadenpoit % B.U. Tecnenko
ﬁ

Ono0OpeHO HayYHO-METOAMYSCKIM COBETOM MHCTUTYTa MaTeMaTUKH, (DU3UKU U
uH()OPMATUKHU

«25» mas 2016 r. npotokon Ne 9

[Tpencenarens HMC ,Z/ C.B. bopTHOBCKMi1




Pabouas mporpamMmma AUCIUIUTHHBI 0OCY’KJ€HA Ha 3aceqaHuu Kadeapbl TEOpUH U
METOJAMKHN O0y4YeHHS (PUBHKE
rpotokoist Ne 10 ot «17» masg 2017 r.

v
3aBeaytomuii kadenpoit % B.U. Tecnenko
ﬁ

Ono0OpeHO HayYHO-METOAMYSCKIM COBETOM MHCTUTYTa MaTeMaTUKH, (DU3UKU U
uH()OPMATUKHU

«26» mas 2017 r. npoTokoa Ne 9

[Tpencenarens HMC ,Z/ C.B. bopTHOBCKMi1




PaGouas nmporpaMmma quCIUIUIMHBI 00CYXKeHa Ha 3aceqaHuy Kadenpsl PU3nKu u
METOJAMKHN O0y4YeHHS (PUBHKE
rpotokoit Ne 7 ot «20» mas 2018 r.

e
3aBenyromuii kadenpoi % B.. Tecnenko
S

Ono0OpeHO HayYHO-METOAMYSCKIM COBETOM MHCTUTYTa MaTeMaTUKH, (DU3UKU U
uH()OPMATUKHU

«23» mas 2018 r. nmporokon Ne 8

[Tpencenarens HMC ,Z/ C.B. bopTHOBCKMi1




PaGouas nmporpaMmma quCIUIUIMHBI 00CYXKeHa Ha 3aceqaHuy Kadenpsl PU3nKu u
METOJAMKHN O0y4YeHHS (PUBHKE
rpotokoi Ne 8 ot «11» anpens 2019 1.

e
3aBenyromuii kadenpoi % B.. Tecnenko
S

Ono0OpeHO HayYHO-METOAMYSCKIM COBETOM MHCTUTYTa MaTeMaTUKH, (DU3UKU U
uH()OPMATUKHU

«16» mas 2019 r. nporokon Ne 8

[Tpencenarens HMC ,Z/ C.B. bopTHOBCKMi1




IosicHUTEIBLHAA 3ANNCKA

1. MecTo AMCHMILIMHBI B CTPYKTYpe 00pa30BaTe/bHOM MPOrpaMMBbl.

Pabouas nmporpamMma JUCHMIUIUHBL AJI TOATOTOBKM 00y4YaeMbIX 110 HANPaBICHUIO
44.03.01 «Ilemarormyeckoe oOpa3oBaHME» B paMKaX OCHOBHOW 00pa3oBaTelbHOM
nporpamMmel  OakanaBpuara «MartemaTuka» pa3padoTaHa B COOTBETCTBUU C
TpeOOBaHUAMU (helepalbHOrO TOCYIapCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa
BBICIIEr0 oOpa3oBaHus Mo HampasieHuto noarotoBku 44.03.01 Ilemarormueckoe
oOpa3oBaHHE aKajJeMHYecKuil OakanaBpuar npukaz3 MuHoOpHayku Poccum Ne
1426 ot 04.12.2015 r., u paboynm y4eOHBIM IJIAHOM MOATOTOBKH OakKajiaBpOB
KITIY wum. B.II. AcrapseBa 10 COOTBETCTBYIOIIEMY  HaIlpaBJICHHUIO,
YTBEPKJACHHBIM Ha Y4eHOM coBeTe YHHBepcuTeTa (mpoTokoa Ne 8 ot 26.09.2018).
PITJ] npencraBiser coO0OM COBOKYMHOCTb B3aMMOCBSI3AHHBIX OPraHH3aIMOHHBIX
JOKYMEHTOB M Y4eOHO-METOANYECKUX MaTepUaJIOB, ONPEACIAIONIUX LIEIH, 3a/1a4H,
TpeOOBaHUS K OpraHu3aluu y4eOHOro Ipolecca, COAep)KaHHWe, METOAMYECKUE
peKoMeHanuu, (OpMbl OTYETHOCTH U KpuTepuu oueHku corinacHo PI'OC
TpeTrbero nokoneHus. JucuumimHa «®Ou3nka» OTHOCHUTCS K BAPUATUBHOM YacCTH
brnoka 1. Mucuummussl (Moxynu) (Bb1.B.06) ocHoOBHOII o0Opa3zoBaTenbHOM
nporpaMmbl  OakanmaBpuaTa 1O  HampaBieHuro — noarotoBku  44.03.01
[lenarornueckoe oOpazoBaHue nporpamma «MareMaTuka.

2. O0mas TpyA0eMKOCTh JUCUMILIMHBI COCTABIACT 6 3aYETHBIX €IUHUILIBI
216 4Yaca W TPOBOJUTCA B COOTBETCTBUU C YYEOHBIM IIJJAHOM MOJATOTOBKH
OakanaBpoB 1o  mporpamme — «Maremaruka» — HamnpaBienus — 44.03.01
«Ilemarornyeckoe obpazoBanue» B 1 u 2 cemecTtpax. KoinuecTBO KOHTAKTHBIX
4acoB IS M3YYEHHS IUCHUIUIMHBI cocTaBisieT — 24 4dacoB. CamocrtosTrelbHas
paboTa CTYJEHTOB IO JUCHIUIUIMHE cocTaBiisgeT 183 yacoB, KOHTPOJb — 9 yacos.
[To oxOHYaHUM W3YYEHUSI JUCLMILTUHBI (POPMOM OTUETHOCTH BO BTOPOM CEMECTpE
ABJIAETCS SK3aMEH.

3. Heab 0CBOCHHUS TMCUMINIMHBI — COJACHCTBUE CTAHOBJIEHUIO y CTYJIEHTOB
KOMITETEHLIUH B 00JIACTH €CTECTBEHHOHAYYHBIX IUCLUUIUIMH, B YACTHOCTU (PU3UKH.

MecTo IMCUMILIMHBI B peaju3aluu OCHOBHBIX 3aJa4 O0IIel npeaMeTHOM
noarotoBku. Kypc «®@uzuka» B 00111€il By30BCKOI MOJArOTOBKE 3aHUMAET BaXKHOE
MECTO, TaK KaK MMEHHO B 3TOM Kypce HIET OTpabOTKa HABBIKOB JIOTMYECKOTO
MBIILJIEHUSI, HKCIEPUMEHTAJIbHBIX HABBIKOB pabdOThl C U3MEPUTEIbHBIMU
npubopamu. Matepuan 3TOro Kypca B 3HAUUTEIBHOM Mepe HCIONIb3yeTcsl B
IIKOJILHOM Kypce (PU3MKH, a TaKkKe B HAyYHBIX MCCIIEIOBAHUAX B JIIOOON 00nacTu
(GU3HKY U ee MPUITOKEHUSIX.

MecTro AuCHUILUIMHBI B O0ecleYeHHH O00pa3oBaTelbHBIX HHTEPECOB
JMYHOCTH CTyAeHTa, o0ydyaromierocss mo AWCUMIUIMHE. J(MCUUIUIMHA «PU3UKay
dbopMupyeT y CTyA€HTOB YyMEHHE MPaBWJIBHO pACCyXJaTh, BBICTPAUBATh
JIOTUYECKUE LIETIOYKH COJIEPKATEIIbHBIX BBIBOJOB, PACIIUPSET MPEACTABICHUS O
MOHATHUAX IIKOJIBHOTO Kypca (pu3uku. MecTo MUCHUIUIMHBI B YAOBICTBOPEHHUH
TpeOOBAHMI 3aKA3YMKOB K BBIITYCKHHKAM YHUBEPCUTETA MO JAHHOM JHUCLMIUIAHE.
[Ipn oO0yuenun B BY3ax ObIBIIME IIKOJIBHUKH TaK K€ MPOJOJDKAIOT U3YUYEHHE



GU3NKKM B €€ COCTaBe B HE3aBUCUMOCTH OT BBHIOPAHHOW MMM CIEIUaIbHOCTH. B
CBS3M C OTHM, HIKOJIBHBIA y4WTeTh (DU3WKU JOHKEH B COBEPIICHCTBE BIAACThH
OCHOBHBIMU (DM3WYECKUMH TIOHATHSIMH, TIPUYEM HE HAa WHTYUTUBHOM YPOBHE, a
YETKO MPEACTABIISITh MEXAHU3MBI JICUCTBUS TEX WJIW UHBIX MOHATUN U aITOPUTMOB.
[TosTomy Oyaymuii yuutenb (QU3UKKW JOKEH HMMETh 3HAHUS MO JaHHOU
JTUCHUIUIMHE, TPEBBINIAIONIME 3HAHUS IIKOJIBHOM MporpaMMbl, YTOOBI H3JaraTh
IIKOJIBHBIM MaTepuai Ha JOCTATOYHO BHICOKOM HAYyYHO-METOJMYECKOM YPOBHE.

3HaHMe KaKMX Y4YeOHBIX JUCHUIUVIMH [OJKHO TNPeAlIecTBOBATH
U3yYeHMI0 JAHHOH JUCHMIUIMHBL. HeoOXxoaumo 3HaHWE MIKOJBHBIX OCHOB
MaTEMaTUKHU U (PU3UKH.

Jisi M3yYeHHMs] KAKMX JAUCHMIUIMH OyJeT HCHOJb30BATHCS MaTepuall
AAHHOW JUCHMIUIMHBbI. MaTtepuan MUCHUIUIMHBI «DHU3uKay JaeT HeoOXOIUMOe
000CHOBaHWE MHOTHUM (YHIAaMEHTAIbHBIM 3HAHUSM W3 JPYTUX TUCIUTLIINH.

Hampumep, wmarematuka (anreOpa, TeOMETpHs, MAaTeMAaTHYECKH aHaju3),
€CTEeCTBEHHOHAYYHAas] KapTUHA MUPA.
4. Ilnanupyemble pe3yJbTaTbl o0O0ydeHusi. V3ydeHue JIUCHUILIUHBI

HaIpaBJIeHO Ha (POPMUPOBAHKE CIAEAYIOMIMX KOMITETEHIIUA:
OK-3. CriocoOHOCTh UCIOJIB30BATh ECTECTBEHHOHAYYHBIE U MATEMaTUUECKUE
3HAHMS 111 OPUEHTUPOBAHUS B COBPEMEHHOM MH(POPMAIIMOHHOM IIPOCTPAHCTBE.

IIK-1. ['0TOBHOCTH peannu30BbIBaTh 00pa30BaTeNIbHbIE TPOrPAMMBI 10 MpeIMeTaM
B COOTBETCTBHUH C TPEOOBaHUSIMU 00pa30BATENbHBIX CTaHIAPTOB.

IIK-11. '0TOBHOCTb UCIIOIb30BaTh CUCTEMATU3UPOBAHHBIE TEOPETUUECKHUE U
MPAKTUYECKUE 3HAHUS JIJIsl IOCTAHOBKHU U PEIICHUS UCCIIEIOBATENIbCKUX 3aJ1ay B
obnacTu oOpa3oBaHUA.

3agaum ocBOeHUs I[lnanupyemble pe3yabTaThl 00y4eHHs 1O Kon
AUCHUILIMHBI AUCHUILINHE (JIeCKPUNITOPHI) pe3yJibTarTa
00yueHust
(koMIeTeHIHs)

3aoaua 1. Buame: OK-3, IIK-1,
PackpbiTh 3Ha- | OCHOBHBIE (PU3UYECKHE MMOHATHSI, 3aKOHbI, TEOPUU [K-11
YUMOCTh (PU3UKHA B | (COMIACHO COACPKAHHUIO TEOPETUUECKOTO Kypca)
dbopMupoBaHuu Hayu- | Ymemo:
HOTO MMPOBO33pEHUS | pelaTh GU3NYECKUE 3aa4H,

BBITIOJHATH 1TA00PaTOpHBIE pabOTHI

Braoemy:

MOHUMAaHHEM 3HaYMMOCTH (DU3UKH B

(hOpMUPOBAHUH HAYYHOTO MUPOBO33PEHUS
3aoaua 2. 3Hnamo: OK-3, TIK-1,
PackppITh CYIIHOCTH | OCHOBHBIE (PU3NYECKHE MTOHATHS, 3aKOHbI, TEOPUU IK-11
(bu3MuecKoil KapTHHEI (cormacHO coep KaHHUI0 TEOPETUIECKOTO Kypca);

CYIIHOCTh (pU3NYECKON KapTUHBI MUPA U HAYYHOTO
MHpa M HAYYHOTO | ...
MMO3HaHUA Yuems:




pemats GU3nYECKue 3aaauu,

BBITIOJIHSTH JTA0OpAaTOPHBIE PAOOTHI

Braoemy:

MOHUMaHHUEM CYIIHOCTH (hPU3NIECKOI KapTHHBI
MHUpPA U HAYYHOTO MMO3HAHUS

5. KoHTpoJub pe3yjibTaTOB OCBOCHUS MUCUHMILIMHBI. MeTolamMu TEKyIIEro
KOHTPOJISI YCHEBAEMOCTU SABIISIOTCA pelleHne (PU3MUecKUX 3ajad, BBIIIOJHEHUE
KOHTPOJIBHBIX PaboT, BBIMOJHEHUE JabopaTopHBIX paboT; (hopmMamMu HTOTOBOTO
KOHTpPOJIsL — 3K3aMeH (2 cemecTp). OLlEeHOUHBIE CPEACTBA PE3YyJbTaTOB OCBOCHHUS
JOUCIMIUTAHBI, KPUTEPUN OIICHKU BBITIOJHEHHS 3aJaHU MPEACTABIEHBI B pa3jese
«DOH/IBI OLIEHOYHBIX CPEJCTB AJIS MPOBEACHUS MPOMEKYTOYHON aTTeCTAIIUN.

6. IlepedueHp 0Opa30BATETBHBIX TEXHOJOTHH, WCIOIB3YEeMBIX TPHU OCBOCHHUH
JTUCITUTUTHHEI.
[lepeueHb 00PA30BATETBHBIX TEXHOJIOTHN:
CoBpeMeHHOE TpagulIMOHHOE O0O0yueHue (JIEKIIMOHHO-CEMUHAPCKas-3aueTHas
CHUCTEMA).

1. Tlemarormyeckue TEXHOJOTHMH HAa OCHOBE T'yMaHHO-JTMYHOCTHON OpUEHTaIllUU

Nearoru4eckoro mnpoiecca:
a) MmeJjaroruka CoTpyAHUYECTBA.




TexHosioru4yeckasi Kapra 00y4eHusl JMCHHUIINHE
«DusuKa»
st oOyuaromuxcs o0pa3oBarebHONH IPOrpaMMbl
Hanpasaenue noarorosku 44.03.01 Ilexaroruyeckoe odpazoBanue,

HaNpaBJEeHHOCTH (Mpoduiib) 00pa3oBaTebHOI MporpamMmbl MaremaTuka
1o 3a049HOU (hopme oOydeHHs

(o61ast TpyA0€MKOCTB 6 3.€.)

HaumenoBanue paznenos u| Beero AyIUTOPHBIX 4acOB Bueayutopubix | DopMBbI U
TEM 9acoB | BCEro | JEKUUi |ceMUHapoB|aabopar Hacos METOIbI
. paboT c/p KOHTPOJIS
1 cemectp
Pasnen 1. Mexanunka 42 6 2 2 2 36 pelieHue
(uznIecKuX
Paznen 2. MonekysipHast 30 2 1 1 28 3aznad,
(u3KKa U TepMOIMHAMUKA BPINOHCHHC
mabopaTopHBIX
padorT,
Paznen 3 40 4 2 1 1 36 e —.
DIIeKTpOIMHAMHUKA KOHTPOJBHOM
a0O0ThI
Hrtoro B cemectpe 112 12 4 4 4 100
2 cemect
Paznen 4. . 51 8 2 2 4 43 pelieHne
[eomeTpuyecKas u (pusiraecknx
BOJTHOBAsI OTITHKA sanad,
BBIIIOJTHCHHEC
Pasznen 5. OCHOBEI 44 4 2 2 - 40 HZZZI;MOPHHX
KBAHTOBOM MEXaHUKH gmnofmenne
aTOMHOHN (PU3UKU KOHTPOJBHOI
paboTHI
dopma UTOTOBOTO 9 DK3aMeH
KOHTPOJIS IO yueOHOMY 9
IaHy
Htoro B cemecTpe 104 12 4 4 4 83 9
HUTOI'O| 216 24 8 8 8 183 9




3.1.2. Copep:xaHue TEOPETUYECKOI0 Kypca

Cemectp 1
Paszoen 1. Mexanuka

Brenenue. Ilpeamer pusuku. dusnka u ecTeCTBO3HAHUE. AHAIN3 M CUHTE3 B
MpoIlecce MO3HaHUs OKpYysKaroniero Hac Mupa. O poiu 3KcrepuMeHTa B Ipolecce
no3Hanus. KuHematmka touku. KoopauwHaTel M paanyc-BEKTOp TOYKU. BekTtop
MIEPEMENICHHS, TPACKTOPHUS, MTHOBEHHAsd CKOPOCTh TOYKH. J[BM)KEHHE TOYKHU IO
OKPYKHOCTH. YTJOBasg CKOpOCTb. CBSI3b JIMHEMHOM M YIJIOBOM CKOPOCTEM.
JIBM>KEHHE TOYKH 110 POU3BOJIBHON TpaeKkTopuu. HopManbHOE UM TaHIe€HLIMAIbHOE
YCKOpEHUE TOYKH. Pannyc KpUBHU3HBI UM UEHTP KPUBHU3HBI IPU JBHXKEHUH I10
KpUBOJIMHEWHON TpaekTtopuu. llepBeiii 3axkoH HprotoHa. HMHepumanbHble U
HEUHEPLUAJIbHBIE CUCTEMbI oTcyeTa. Bropoul 3akoH Herorona. Tperuit 3akoH
Hptorona. dyH1aMeHTaNbHbIE B3aMMOJECUCTBUSA B MPUPOJAE. 3aKOH BCEMHUPHOTO
taroteHusd. Cuna tspkect, Bec Tena. Cuiibl ynpyroctu. Cuiibl CyXOoro M BSI3KOTO
TpeHusi. PaGora cun. Kunermdeckass sHeprus MarepuanbHOi Touku. Pabota
BHYTPEHHUX CWJI JUIl 3aMKHYTbIX cucTeM. IloTeHnuanbHas >HEpruss U ee
BBIYUCJICHUE IS TPABUTALMOHHBIX W YNOPYrUX CHUJ. 3aKOHBl COXPAHEHHS:
MEXAHUYECKON SHEPrUH, UMITyJIbCA I MOMEHTA UMITyJibca. L{eHTp macc, ypaBHEHUE
JNBWDKEHHUSI ILIEHTpa Macc. TBepAoe Tel0 KAaK CHUCTEMAa MATEPHUAIbHBIX TOYEK.
MomenT nHepuuu. OCHOBHOE YpPaBHEHHME JWHAMUKHU BPALIATEIbHOTO JIBUKCHUS
TBEPJIOTO TeJla OTHOCUTEILHO HEMOABMYKHOM OCH (YpaBHEHHE MOMEHTORB).

MexaHuka Koje0aTeIbHOTO JBIKCHUS. Y paBHEHHUE ABUKEHUSI MaTEpUATbHON
TOYKM MOJ JCHUCTBUEM YIPYTrOW CUJIbI U €ro peuieHue. PU3n4eCKud MasTHUK.
MatemaTuyecKkuii MasiTHUK. Y paBHEHHUE 3aTyXalOMIMX KOJIeOaHU U ero pelieHue.
JlekpeMeHT 3aTyxaHus. YpaBHEHHE BBIHYXKJIEHHBIX KOJIEOAHWW M €ro peluieHue.
Pe3onanc. YpaBHeHHME IIJIOCKOM BOJHBI. AMIUIMTYJA, 4YacTOTa, JJIMHA BOJIHBI,
CKOpOCTh BOJHBI. [IpoosibHbIE U MONIepeUHbIe BOJIHBI. CTOSYME BOJTHBI.

Pazoen 2. Monexynapnaa ¢puzuxa u mepmoouHamuxa

Crpoenue BemiecTBa. OCHOBHBIE TOJIOKEHHUS MOJICKYJISIPHO-KUHETUYECKOM
TeOpuu. ArperaTHble COCTOSIHUS BelllecTBa. Temmeparypa U €€ H3MEpEeHUe.
l'azoBeie mpoueccel. YpaBHeHue Kitanedpona. 3akoH ABoraapo. YpaBHEHHE
COCTOSIHMSI UAeanbHOro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOU
teopun. CBfA3b MEXAy TEMIEpaTypod W CpeAHEd KUHETUYECKOW DJHEpruen
MoJiekysn. Ckopocth Monekys. BHyTpeHHsst sHeprusi rasza. llepBblid 3aKoH
TepMOAUHAMUKH. [IpuHIMIT JEWCTBUST W OCHOBHBIE 3JIEMEHTBHI TEIJIOBOIO
nsuratend. KoadduimienT nonesHoro neWcTBHsl TEMJIOBOro nsuratens. Bropoii
3aKOH TepMoauHaMuKku. VcnmapeHne u  KoHaeHcanus. HacellleHHBIM U
HEHACBIIIEHHbI Tap. 3aBHUCUMOCTb JaBJEHUS HACBIIIEHHOIO TMapa OT
temieparypel. Kunenue.

Pazoen 3. Inekmpoounamuka

DNEeKTpUUECKUN 3aps/l. 3aKOH COXPAHEHHUs AJEKTPUUYECKOro 3apsija. 3aKoH
Kynona. HanpskeHHOCTP M TMOTOK HANPSIKEHHOCTH JJIEKTPUYECKOTO  IOJIA.
Teopema I'aycca m e€ mnpumeHenue. Pabora npu nepememieHud 3apsaa B
3JEKTPUYECKOM Tose. [loTeHIman u pasHoCTh NOTEHIUAIOB. DKBUIIOTEHIIMATIbHbBIC



OBEpXHOCTU. CBsI3p MEXKIY HAINPSIKEHHOCTbIO M MOTEHIHMAIOM. IIpoBOgHUMK B
ANIEKTpUYECKOM ToJie. Pacipenienenue 3apsioB Ha MPOBOJHUKE. DIEKTPOEMKOCTb.
Konpgencarop, COEIMHEHUE KOHJICHCAaTOPOB. DHeprus 3apsIKEHHOTO
KOHAEeHcaTtopa. I[IMOTHOCTP HSHEPrUM SIEKTPUUYECKOTO TOJIS. [TocTostHHBIN
NeKTpuYeckui TOK. CompoTHBIEHHE MNPOBOAHUKOB. (CBEPXIPOBOAUMOCTE.
Onextpoapmwxkymas cuia (DC). 3akon Oma 11 ydacTka L€ B BEKTOPHOM
(muddepennmanbuoit)  popme.  3axkoH  JDxoyns-Jlenuna.  Pa3BerBneHHbIe
anexkTpuueckue 1enu. IlpaBuna Kupxroda. MarnutHoe mone. J[lencTBue
MAarHUTHOIO TOJIS HA MPOBOJAHUK C TOKOM M JIBHXKYILIHWCS 3apsAl. 3aKOH Ammepa.
Cuna Jlopenna. IlpsmoyronpHas pamka (KOHTYp) C TOKOM B OJIHOPOIHOM
MAarHMTHOM MOJIe. DJEKTPOMAarHuTHas MHAYKIUsA. MarauTHeiii notok. IIpaBuio
Jlenna. Camounnykuus. HIyKTUBHOCTE KOHTypa. DHEPrusi KOHTypa C TOKOM.
HamarnnunBanne BemecTtBa. Moaenb MOJEKYJNSPHbIX TOKOB. MarHurHas
MPOHUIIAEMOCTh M BOCIPUUMYHMBOCTH BemiecTB. Kitaccupukanus MarHUTHBIX
MarepuanoB. MarHuTHoe mosie 3eMII.

DNeKTpOMarHuTHbIE  KoOJIeOaHUs.  DJIEKTPOMArHUTHBIM  KOJeOaTelbHbIN
KOHTYp. @opmyna ToMcoHa. DJIEKTpOMarHuTHeIE BOJHBL. OCHOBHBIE ITPUHLIAIIBI

PaauoCBsI3U. [ToTok, IJIOTHOCTD 3JEKTPOMAarHuTHOIO U3IIyYEHUS.
DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAKOLIEH CPELBI.
Cemectp 2

Pazoen 4. I'eomempuueckan u 60J1H08a:A ONMUKA

Uctopuss ontuueckux OTkpbITHl. @Dotomerpus. OCHOBHBIE IOHATHS
(dboToMeTpun (CBETOBOI MOTOK, CHJIAa CBETA, CBETUMOCTh, OCBEIIIEHHOCTD, IPKOCTH).
I'eomeTprueckas onTHkKa. 3aKOHBI TeoMeTpuueckoil ontuku. [IpoxoxkaeHue cBerta
yepe3 IUIOCKONAapaUIebHY0 IUIACTUHKY W npusmy. [Ipuanun ®epma. BeiBon
3aKOHa OTPAXEHUsI W TMPEJIOMJICHUST Ha OCHOBaHMHM npuHuuna Pepma.
[Ipenomnenue Ha chepuueckoil MOBepXHOCTU. BBIBOA (OpPMYIIBI TOHKOW JIMH3BI.
Bunpr nun3. [loctpoenne n3oOpaxeHuss B TOHKOM JiMH3e. OnTudyeckue npudopsl.
®dotoannapar. ['na3 kak ontuueckuit npuodop. Jlyna. Mukpockon. Teneckor.

Nurepdepeniius OcHOBHbIE MOHATUA (TIEPUOJ, YACTOTa, aMIUIUTYyAa, (asa,
mHa BoiHbl). KorepenTtHwle koneOanusi. CriokeHHE JBYX KOTE€PEHTHBIX
KojieO0aHUl  BEKTOPHBIM  METOJIOM. YCJIOBHE MakCUMyMa M MHUHUMyMa
unteppepennu. MuTtepdepennnss Ha TOHKUX IUIeHKax. WHrepdepeHnus Ha
kinnHe. Konbna HproToHa B oTpakeHHOM M mpoxojsmeM cBere. [IpumeHeHus
untepepennnn. I[IpocBernenue ontuku. WuTepdepomerprl. MuTepdepomerp
Kamena. HNuTtepdepometp MaiikenbCcoHa. MukpouHTephepoMeTp
(uatepdepomerp Jlunnuka). Uateppepomerp dadpu-Ilepo. Jdudpaxius. OpoHT
BoJHbI. [lpunnun I'toiirenca. [lpunnun [toiirenca-®penensa. 3oHbl DpeHens.
Hudpakursa Ha KpyTriioM OTBEPCTUHN U KpyTioM npensrctBud. [IstHo [lyaccona.

Pazoen 5. Ocno6vl KBAHMOBOU MEXAHUKU U AMOMHOU (Yu3uKu

OCHOBBI KBaHTOBOI MeXaHMKHU. HecocToATEeNbHOCTh KIACCUUECKON (PUBHKHU
Ipu  OOBSICHEHUU AaTOMHBIX siBIeHHH. AToM Boaopona. CrekTpaiabHble
3akoOHOMepHOCTHU. Teopust bopa. I'unoresa ne bpowsist. PU3NYECKUN CMBICT BOJIH
ne bpoitnsg, wux cBoiictBa. OrnbITHOE 00OCHOBAHHUE HEOMPEACICHHOCTEH
I'eitzenbepra. BomnoBass ¢yHKkus U ee (QU3MUECKUNA CMBICI. YpaBHEHHUE



lpeauHrepa - OCHOBHOE YpaBHEHME KBAaHTOBOM MeXaHUKH. CTallMOHapHOE
ypaBuenue Ipeaunrepa. [Ipocreiiine ogHOMEpHBIE 3aaun. 3ajadya O YacTHULIE B
OECKOHEYHO riryOoKOi IOTEHIUAJIBHOU sMeE. KBanroBas TeopuUs
MHOT'O3JIEKTPOHHBIX aTOMOB. COBpPEMEHHBIE NPEACTABICHHUS O CTPOCHUH U
ONTHYECKUX CBOMCTBax aroMoB. IIpocrtpaHcTBeHHOe KkBaHTOBaHue. CnuH
DNEKTPOHA.  ODKCIEPUMEHTAIBHOE  TOJATBEPKICHHE  CYIIECTBOBAaHUSA  CIIMHA
anekTpoHa (onbIThl ['epnaxa u IllTepna, nyOneTHbIl XapakTep CHEKTPOB aTOMOB
HICJIOYHBIX MeTaJJIOB). TOHKasi CTpyKTypa ypoBHe aromoB. Ilpunmun Ilaymu.
3amoyIHEHUE DIIEKTPOHHBIX 000J04YeKk B aromax. Ilepuoauueckas cucrema
anementoB  JI.MI. Menneneesa. PeHrreHosckoe usnyuyeHue. llosyuyenue
PEHTIEHOBCKUX Jiydedl U uX cBoilcTBa. CIUIOIIHOM W XapaKTEpUCTUYECKUI
CHEKTPBI PEHTI€HOBCKOT0 U3y4eHus. 3akoH Mo3nu. [IpuMeHeHrne peHTT€HOBCKUX
Jay4yeil. DnemeHThl sanepHod (usuku. CTpoeHHE U OCHOBHBIC XapaKTEPUCTHKHU
aTOMHBIX fAJIep. DHEpPrusl CBSI3M W YCTOMYMBOCTH SiA€p. SIAEpHBIE CHIBI U X
OCHOBHBIE CBOWCTBA. PaauoakTHWBHBIM pacmaia. o -pacrnag M €ro OCHOBHBIE
XapaKTepUCTUKHU. 3 —pacnaj. y — Jiyud. Peakuus neneHus tsoxensix saep. Llennas
peakuus. Peaknus cuntesa. IIpoOnema yrnpaBiasieMbIX TEPMOSIIEPHBIX pEaKLUU.
Hcnonb3oBanue sanepHoil sHepruu B Poccun. CoBpeMeHHbIE MpeACTaBIEHUs 00
AJIEMEHTApHBIX 4YaCTULAX, WX CBOMCTBA, M B3aWMHas M[PEBPAILAEMOCTb.
HewncuepriaemocTh CBOMCTB YaCTHII.



3.1.3. MeToauyecKkue peKOMEHAALMH 10 OCBOEHHUIO TUCIMIIIMHBI

PexomeHnganum no padore Ha JeKIUAX

B nownsiTue nexkuuu BKIIAJBIBAETCSA JABA CMBICNA: JIGKIHMS KaK BUJ y4eOHBIX
3aHATUH, B X0JI¢ KOTOPBIX B YCTHOU (pOpMeE IperogaBaTeseM U3jaraercs mpeiMmer,
U JIEKIUS KaK crnoco0 mofaun yuyeOHOro MaTepuasa MmyTeM JIOTUYECKH CTPOUHOTO,
CUCTEMATUYECKH MMOCJIEA0BATEIBLHOTO U SICHOTO U3JIOKEHUs. B 1aHHOM citydyae Mbl
paccMaTpUBaeM JIEKLHMIO KaK BUJl yU€OHBIX 3aHATUH.

Kak npaBuiio, JIeKusi COAEPKUT KaKOU-T1100 00beM HaydHOU MH(POpPMALINH,
UMEET OIPEACICHHYI0 CTPYKTYpy (BBOJHYIO 4YacTb, OCHOBHOE COJEp)KaHUE,
000011IeHHe, TPOMEKYTOUHBIE M UTOTOBbIE BBIBOJBI M Jp.), OTpaKkaer
COOTBETCTBYIOIYIO HJICI0, JIOTUKY PACKPBITUS CYUIHOCTH pPacCcMaTpUBaEMBbIX
SIBJICHUM.

[To cBoemy xapakTepy M 3HAUMMOCTU cooOIllaeMasi Ha JeKIUU UH(pOopMaLus
MOJKET OBITh OTHECEHA K OCHOBHOMY MaTepHually U K JONOJHUTEIbHBIM CBEJICHUSM.
IleneBoe Ha3HAu€HUE IMOCIETHUX — T[OMOTaTh CIyIIATENIIM B OCMBICICHUH
COJIEpKaHUs JIEKLMH, YCHUIINBATh J1I0Ka3aTeIbHOCTh U3yYaeMbIX 3aKOHOMEPHOCTEH,
pacKpbIBaTh UCTOPHUIO U 3TAIbl HAYKH, OOIIECTBEHHON KU3HHU, B3TJISA0B, TEOPUN U
np. K TakuM cBeeHUSIM OTHOCATCS UCTOPUUYECKUE CIPABKHU, TAOJIUYHBIE U APYTHE
JaHHbIE, MPUMEPHI MPOSIBICHUS WM UCIOJb30BAHUS ICUXOJIOTO-IE€1arOrn4eCKux
3aKOHOMEPHOCTEH B y4eOHO-BOCIIUTATEILHOM MPOLECCE U TIP.

VYyeOHble AUCIUIUIMHBI OTJIMYAIOTCS MPEAMETOM U METOJAMU UCCIIeI0BAaHNUS,
XapaKTepoM yueOHOro MaTepHalia, U3JaraéMoro Ha JeKIHsX.

OTnuuarotcst JeKuuud no Manepe yteHusi. OJIHU JIEKTOPbl 0ObSICHEHHE BEYT
pa3MepeHHO, CIIOKOMWHO, HE MOBBIIIAs rojioca, JPYyrue — TEMIIEPAMEHTHO, KUBO. Y
OTJEJIbHBIX IPENojAaBaTeeii peub CTporas, JaKOHWYHas, y MHbIX OHa oOpa3Hasd,
03TOMY TpeOyeTcsl OINpeleleHHOE BpeMsi, NMPUBBIKHYTh K 3TOMY M IOHUMATb
OOBSICHEHHE.

Bce 310 HEoOX0quMMO MMETh B BHUIY, TaK KaKk MaHepa UYTCHHs BJIHMSIET Ha
BOCTIPUSATHE JICKIIMI UX KOHCIIEKTUPOBAHHUE.

[Tocemienne CTyAeHTaMH JIEKIMOHHBIX 3aHATUH — JEN0  KpailHe
HE00XO0MMOE, MOCKOJIbKY JIEKIIMM BBOAAT B HAYKY, OHU JIalOT IEPBOE 3HAKOMCTBO
C HAy4YHO-TEOPETUYECKMMH TIOJOKEHUSIMU JAHHOM OTpacid HAyKd H, UTO
O0COOEHHO Ba)XHO M YTO OYEHb CJOKHO OCYIIECTBUTH CTYJEHTY CaMOCTOSATEILHO,
3HAKOMST C METOJoJiorue Hayku. Jlekuuu npenHa3HauyeHbl ISl TOTO, YTOOBI
3aKJIa/IbIBaTh OCHOBBI HAYYHBIX 3HAHUM, OMNpENENsITh HaNpaBJII€HHE, OCHOBHOE
collepKaHMEe M XapaKTep BCEX BUAOB YUEOHBIX 3aHATHH, a Takke (M TJIaBHBIM
00pa3oM) caMOCTOSATEILHON pabOTHI CTY/ICHTOB.

CucremaTnueckoe IMOCEIIeHNE JIEKIUM, aKTUBHAs MBICIUTENIbHAs padoTa B
XoJie OOBSICHEHHsI MperoAaBaTesieM yd4eOHOro mMarepuana MO3BOJSET HE TOJBKO
NOHMMAaTh M3y4YaeMyl0 HAyKy, HO W YCHEIIHO CHpPAaBIATHCA C Y4YCOHBIMHU
3aJaHUSIMU Ha 3aHATUAX JAPYTUX BUAOB (IIPAKTUYECKHX, JTa0OpaTOPHBIX U T.A.),
CaMOCTOATENILHO OBJIaJIEBAaTh 3HAHUSIMU BO BHEY4YEOHOE BpeMSI.

PaccMoTpuM HEKOTOpBIE pEKOMEHIALNH, KaK pad0oTaTh Ha JIEKIUH.



Cnywmarte JEeKIHA HaJ0 COCPENOTOYEHO, HE OTBJIEKASICh HA Pa3rOBOPHI U HE
3aHMMAasCh TOCTOPOHHMMH JelaMH. MeXaHM4eCKOe 3aluChIBaHUE OTIEIbHBIX
¢bpa3 6e3 ux OCMBICIICHUS HE OCTABIISIET CJie/la HU B MaMSTH, HU B CO3HAHUU.

B xoze nekiuu noje3Ho0 BHUMATENBbHO CIEINTD 32 PACCYKACHUSAMU JEKTOPA,
BBITNIOJIHAS MpEeJjlaraéMble UM MBICIHUTENIbHBIE ONEPALMd U CTAPAsCh J1aTh OTBETHI
Ha MIOCTABJICHHBIE BOIIPOCHI, HAJI0, KAK TOBOPAT, CIYIIATh aKTUBHO.

[Ipu »TOoM crnenyeT BblpabaThiBaTh y ce€0sl KPUTUYECKOE OTHOILIEHUE K
CYILIECTBYIOIIMM HAYYHBIM IOJIO)KEHHUSIM, HE NMPUHUMATh BCE CKa3aHHOE Ha Bepy,
OBITATBCA CAMOCTOSITEIbHO BHHUKHYTh B CYIIHOCTh HM3Yy4aeMOTO U CTPEMUTHCS
OOHapYy>XUTh MUMEIOIIMECS TTOPOl HECOOTBETCTBUS MEXKIY TEM, YTO HAOIIOAAeTCs,
U TEM, 4TO 00 3TOM rOBOPUT TEOPHUSL.

Oco6oe BHUMaHUE HAJ0 OOpallaThCs HAa yKa3aHUS U KOMMEHTapuu JIEKTOpa
MPU UCTIOJIB30BAHUH MM HATJISIHBIX MOCOOWH (TUTaKaToB, CXeM, TpauKOB U JIp.),
CJIEIUTh 32 TE€M, YTO NPENOJaBaTelb MOKA3bIBAET, HE KOHCIIEKTUPYS B 3TO BPEMSI.
[Topoit Bon kpuBO#M rpaduka WM SJIEMEHT CXEeMbl, AHarpaMMa JaeT BaXKHYIO
MH(pOpPMALMIO, KOTOPYIO JIEKTOp aHanu3upyer. OIHOBPEMEHHOE BOCHPHITHE
BHU3YaJIbHO U Ha CIIyX CIIOCOOCTBYET JYUYIIEMY YCBOEHUIO.

OnpITHBIE MpENOAABATENM NPU YTEHUM JIEKIHUHA yIayHO MPOBOJAT aHAIIU3
ABJICHUM, COOBITUN, JenatoT OOOOIICHMs, YMENIO ONepupyrT (aKTHUECKUM
MaTepHaJIOM TIPU JI0KA3aTeNIbCTBE WM OMPOBEPKEHUU KAKUX-THMO0 MOJIOKEHHIA.

Hano BHMMATENbHO MPUCTYIIMBATHCS U MPUCMATPUBATHCS K TOMY, KaK BCE
ATO JeNaeT JIEKTOp, KaKhe CpEeJICTBA MCIONB3YeT Il TOTO, YTOOBI JOCTUYb
yOEIUTENbHOCTH U JI0KA3aTEIbHOCTH B PACCYXACHUAX. JTO MOMOTaeT BbIpaboTaTh
YMEHHE aHallu3a M CUHTE3a, CIOCOOHOCTH K YETKOMY U SICHOMY H3JI0KEHUIO
MBICJIEH, JJOTHYHOMY W apryMEHTHPOBAaHHOMY JOKAa3aTEJbCTBY BBICKA3bIBAHUN U
MOJIOKEHUM.

KoHcriekT neknuii He MOJDKEeH MPEACTaBISTh COOOM CTEHOrpapUIeCKyrO
3anuch €€ coaepxkanus. Heodxoaumo npociaymare, NpoayMath, a 3aT€M 3alucaTh
BBICKA3aHHYI0  JIEKTOPOM  MbICIb.  JIOCIIOBHO  3amuchiBaTh  JICKLIMIO
HelEeIecoo0pa3Ho, Tak KaK B 3TOM cilydyae HE XBAaTaeT BPEMEHU Ha 00JlyMbIBaHUE.
Crnenyer cxBaTbIBaTh OOIIMIA CMBICH KaXJA0T0 3Tara Uix NeproJia JEKIUU U CKATO
U3JIaraTh €ro B KOHCIEKTE.

[Ipy KOHCHEKTUPOBAHUM JIEKIIMH IO OOIIECTBEHHBIM M T'yMaHUTapHBIM
HayKaM Ba)XHO TMPAaBWIbHO BBIOpAaTh MOMEHT 3allMCH; TOT MOMEHT, KOrI/a
YyBCTBYETCSI, YTO IPENOJABATENb JIOJDKEH MEPEXOJUTh K HOBOMY BOIPOCY WIIH
pazzneny. B mpornecce 3Toro mepexoja JeKTOp OOBIYHO MOJIB3YETCS HEKOTOPBIMU
CBA3YIOIIMMH ciioBamMH, PpazamMu WIM JONOJHUTEIBHBIMM KOMMEHTapUsIMU K
MPOYNUTAHHOMY, W 3aIUCh MOXKET OBITh caenmaHa Oe3 ymepba miis JanbHEHIIero
MOHUMAaHUS JIEKLUH.

B koHcnekr cienyer 3aHOCUTh 3aliCH, 3apUCOBKH, BBIIOJIHEHHbBIE
MpernojiaBaTesieM Ha JOCKE, OCOOEHHO €CJIM OH I[I0Ka3bIBaeT IIOCTENEHHOE,
MOCJIEIOBATEIBHOE PA3BUTHE KAKOT'O-TO MPOLECCa, SIBACHUS U T.I1.

Hano cTpemMuThCcsi 3anmuchiBaTh BO3HUKAIONIME MPU CHYIIAHUM JIEKUUU
MBICJIA, BOIIPOCHI, COOOpPa’KEHHUs, KOTOPbIE 3aT€M MOTYT MOCIY>KUTb MPEAMETOM
JNANbHEUIINX PACCYKJICHHM, a NHOTAAa U HA4YaJIOM ITOMCKOBO-HCCIIEIOBATEIbCKON



paboThl. J{1s cokpalieHus: BpeMEeHU TaKWX 3aliceil peKoMEeHayeTCsl BRIOpAaTh CBOIO
CUCTEMY YCJIOBUH 0003HAUEHWH (BOCKJIMLATEIBHBIN 3HAK, 3HAK BONpOCA, ILIIOC,
rajiouka u Jp.), KOTOpPbIE CIEIYyET IPOCTABIATH HA MOJSIX KOHCIEKTA B TEX MECTax,
I7Ie BOZHUK BOIIPOC WJIM TMOSBHINCH KAKUE-TO COOOPAKEHHS. DTO IMOMOIAET MpH
popabdOTKE KOHCIIEKTa BO3BPALIAThCSA K BO3HHMKAIOIIMM HA JIEKIUU MBICIISIM WU
COMHEHHSIM.

Ecnm mnpenopaBarens 0pU  YTEHWH JIEKIWM CTPOrO  IMPUIEPKUBACTCS
y4yeOHMKA WJIM KaKOro-TO TOCOOHsl, €CTh CMBICI COJEpKaHUS JIEKIUU He
3allChIBaTh, HO 3aIIUCBIBATH OTEJIbHBIE PE3IOMUPYIOLIUE BBIBOABI WM (DAKTHI,
KOTOpBIE HE COJepXKaThCsi B YyueOHOM suTeparype. OIBITHBIE JIEKTOPBI, Kak
[IPaBUJIO, TPOMKOCTBIO, TEMIIOM PEYM, MHTOHALIMEN BBIACISIOT B JICKLUU TJIABHBIC
MBICJIM W WJUIIOCTPUPOBAHHBIA MATEpHUAN, KOTOPBIA JOCTATOYHO IIPOCIyIIaTh
TOJIBKO 1 copaBku. [losToMy Hazmo BHUMATENIBHO BCIYIIMBAaTBCS B pedb
npenoaaBaress 1 cooOpa3HoO 3TOMY BECTH 3aIIMCH B KOHCIIEKTE.

MHorue mnpenonaBaTend, HA4YWHAS YTEHHME Kypca, HAIOT PEKOMEHIALUHU
OTHOCHUTEJIBHO TOI'0, KaKk KOHCIEKTHPOBATh MX JIeKIuU. [lone3Ho cnenoBaTth 3TH
COBETaM, MOCKOJIbKY PEKOMEHJAllMU Yallleé BCEro, OTPa)xaroT Creuuuky Kypca u
YUYUTBHIBAIOT MAaHEPY UYTCHHUS JIEKLIAM.

KauecTBO KOHCIIEKTa B 3HAYWUTEIBHOW MEPE 3aBUCUT OT MHIAMBHUIYaJbHBIX
0COOEHHOCTEW BOCHpUATHA U NaMATH cTyAeHTa. OJIMH B COCTOSIHUM, CIyIIaTh
JIEKIIMIO, JIeaTh KPATKUE 3aIUCU €€ CONEP/KaHUs WU BBIBOJIOB CBOMMH CIOBAMHU.
Hpyrum 310 He ypaercsa. MM HeoOxoaumo Oojiee CTpPOro M MOCIENI0BATENIbHO
CIICIUTh 3@ MBICIBIO JIEKTOPA, BOCHPOM3BOJsS HE TOJBKO COJIEpPXKAHHUE, HO U
CTPYKTYpY JIEKIMH, 3alUChiBasi IPU 3TOM XOTA Obl OTIEIbHBIMU CIIOBaMH
OCHOBHBIE JI0Ka3aTelIbCTBA, MPUBOS HanboJee BaXKHbIE (PaKThI U T.I.

JIns ycKopeHus Inpouecca KOHCIIEKTHPOBAHMS PEKOMEHAYETCs, UCXOAS W3
CBOMX HMHAMBHIyaJIbHBIX CIOCOOHOCTEH, BHIOpATh CHUCTEMY BBITIOJHEHHS 3aIUCH
Ha JICKUUSAX, UCHOJb3ysl YAOOHBIE ISl CeOsl YCIOBHBIE 00O3HAUYEHHSI OTIEIbHBIX
TEPMUHOB, HAaM0OJIEEe PaCPOCTPAHEHHBIX CJIOB U MOHSITHA.

JIJIsi KOHCTEKTOB JIEKIUH 11€1ecO00pa3HO BBIACIUTH OTAEIbHYIO OOIIYIO
TETpaJb, B KOTOPOM Ha KaXKJAOW CTPAHULIE KENATEIBHO OCTABJIATH ITOJISI IPUMEPHO
Ya 4acTh €€ IMpPHUHBL. ODTHU MOJS MOXHO HCIOJIb30BaTh [JISl 3allCH BOIIPOCOB,
3aMEYaHUN, BO3HUKAIOIIMX B MPOLECC CIYIIAHUS JIEKIUH, a TAKXKE JJI1 BBIHECCHHUS
JIOTIOJIHEHUHM K OTIENbHBIM pa3jiellaM KOHCIEKTa B XOj€ NpopaboTke ydueOHOU M
JIOTIOJTHUTEIIBHON JIUTEPATYPBI.

Hago moHMMaTh, 4TO KOHCIHEKT JIEKIIMM — 3TO TOJIBKO BCIOMOTaTEIbHBIN
MaTepuai JUisl CaMOCTOATENbHOM paboThl. OH HE MOXKET 3aMEHUTh Y4YeOHUK,
yuebHOe mocoOue wuiaum Jpyryroo Jureparypy. Bwmecre ¢ Tem, Xoporio
3aKOHCIIEKTHPOBAHHAsA JICKIUS TOMOTaeT JIydlle pa3o0paThCsi B MaTepualie u
00JIErYuTh €ro NpopadoTKy.

OTnenbHbIE CTYIEHTBI CYUTAI0, YTO JIEKIIUA MOXHO CIIYIIATh HE FOTOBSCH K
HuM. [la, ciymarte MOXHO, HO IOJb3a OT ATOTO HE BelMKa. B mopamisromem
OOJBIIMHCTBE CJIY4YaeB Kaxaas TMOCHeAyIollas JEKUUs ONupaeTcsi Ha paHee
U3JIOKEHHBIE TIOJIOKEHHMS, BBIBOJbI, 3aKOHOMEPHOCTH, W MPEANOJAracTcs, 4TO
ayIUTOpHsl BCe 3TO ycBowia. He3HaHue npenplaylnero Marepuanga OYeHb 4acTo



SABJISACTCS MPUYUHOM IUIOXOrO ITOHUMAaHWs u3iaraemMoro Ha jekuuu. [lo atoit
MPUYMHE KpailHe HEOoOXOIMMO TOTOBUTHCS K KaXKIOW JEKIMH, MpopadaThIBaTh
KOHCHEKT M PEKOMEHJOBAaHHYIO JIUTEpATypy MO MPONUIOMY MaTepuay.
Cuuraercs, 4To HauOoJiee TOJIE3HO TMpopadaThiBaTh JEKIMIO B JCHb €€
MPOCIIYIIMBAHUS, MMOKA CBEXH BIEYATICHUS U MHOTO€ U3 YCIBIIIAHHOTO, JIETKO
BOCCTAaHOBUTHLCS B MTAMSATH.

Pexomenaanum mo padore Ha NPaAKTHYECKUX 3AHATHAX

[IpakTudeckue 3aHsITHS - 3TO (PopMa KOJUIEKTUBHONU M CAMOCTOSITEIILHOM pa-
00ThI 00y4YalOIIMXCS, CBSI3aHHASL C CAMOCTOSITEIbHBIM U3YyUYEHUEM U MPOPabOTKOIM
JUTEPATYPHBIX UCTOYHUKOB. OOBIYHO OHU MPOBOSATCS B BHUJE O€celbl WU JIHC-
KYCCHUH, B MPOIIECCE KOTOPHIX AHAM3UPYIOTCS U YTITYOJISIOTCS OCHOBHBIE MOJIOMKE-
HUS paHee W3YYEHHOM TEeMbl, KOHKPETH3UPYIOTCS U 0000IIA0TCS 3HAHWUS,
3aKPEIUISIIOTCS. YMEHUS.

[TpakTryeckue 3aHATHSI UTPAIOT OOJIBITYIO POJIb B Pa3BUTHUU OOYYAFOIIIHXCA.
Hannas ¢opma crnocoOcTByeT (OpMUPOBAHNIO HABBIKOB CaMO0OOpa3oBaHus y 00y-
YaIolUXCsA, YMEHUN paboTaTh ¢ KHUTOM, BHICTYIIATh C CAMOCTOSATEIbHBIM COO0IIIE-
HUEM, 00CYXJaTh MTOCTABJICHHBIE BOIPOCHI, CAMOCTOSITEILHO aHATTU3UPOBATH OTBE-
ThI KOJUJIET, apryMEHTHUPOBATh CBOIO TOYKY 3PEHHS, ONEPATUBHO U YETKO MpUME-
HATHh CBOM 3HaAHUA. Y oOydaromuxcs GOpMUPYIOTCS YMEHHS COCTaBIATh pedepar,
JIOTUYHO H3JIaraTh CBOM MBICIH, MOAOUpPATh (PaKThl M3 Pa3IUYHBIX MUCTOUYHUKOB
uHbOpMaIK, HAXOAUTh YOeAUTeNbHbIE pUMephbl. BricTymenuss oOydaroumxcs
Ha CEMUHapax CIOCOOCTBYIOT Pa3BUTHUI0O MOHOJIOTHYECKON peyH, MOBBIIIAIOT HX
KyJbTYpY OOIIECHHUS.

CrpykTypa MpakTUYECKOro 3aHATUS MOXET OBITh PAa3IMYHON. DTO 3aBUCUT
OT y4e0OHO-BOCIIUTATEIbHBIX IIEJIEH, YPOBHS MOJATOTOBIECHHOCTH OOYYarOIUXCs K
oOcyxnennro mpoOsembl. Hambomnee pacmpoCTpaHEHHOW SIBISCTCS CIEAYFOIIast
CTPYKTYypa MPAKTUYECKOTO 3aHSITHSL:

1. BBoIHOE BBICTYIUIEHUE MPENOAABATENA, B KOTOPOM OH HAaIlOMWHAET 3a]1a-
YU CEMUHAPCKOr0 3aHSITHS, 3HAKOMUT C IJIJAHOM €ro MPOBEICHUS, CTaBUT MPO-
oemy.

2. BeicTymienust o6ydaronuxcsi (COOOIIEeHUs] WIM JOKJIAbl M0 3aJlaHHBIM
TeMam).

3. Huckyccus (00cyKaeHue cooOIeHuM, JOKIaI0B).

4. TlonBenenre UTOrOB (HA 3aKIIOUMTEILHOM 3Tare 3aHATUS MPenogaBaTeb
aHAM3UPYET BBICTYIUICHHUS 0OyYaronIuxcsi, OIICHUBACT UX YYacCTUE B JIMCKYCCHH,
0000111aeT MaTepra U JeIaeT BHIBOIBI).

5. 3amanust 171 PEUTHHTOBOTO KOHTPOJISL yCTIEBAEMOCTH O00yUYarOIIUXCS.

D¢ dexTuBHOCTH ceMUHApa BO MHOTOM 3aBHCHT OT MOATOTOBKH K HEMY 00y -
YaIOIIUXCS.

[loaroroBKy K NpPakTUUYECKOMY 3aHATHI0O HEOOXOJMMO HauyWHATh 3a-
OJ1aroBpeMeHHO, IpuMepHo 3a 2-3 Heaenu. [IpenogaBarens coobmaeT Temy, 3a1a-
YU 3aHATHUS, BOMPOCHKI I 00CYKACHUS, pacipeenseT JOKIaabl, pPEKOMEHIYET J10-
MTOJTHUTEIbHBIE UCTOYHUKH, POBOIUT KOHCYJIbTAILIUH.

O(PGheKTUBHOCTh  MPAKTUYECKOTO  3aHATHS ~ 3aBUCUT  OT  YMEHHUSA
oOy4Jarommxcs TOTOBUTH JAOKIAIbl, coobmieHusa. [loaTomMy mnpu mOAroToBKE K



CEeMHHAapy IpenojaBaTesib NOAPOOHO OOBICHIET, KaK TOTOBUTH JOKIAJl. IIOMOTAeT
COCTaBUTH IJIaH, MOA00PATh MPUMEPHI, HATTSAHBIE TOCOOUS, cenaTh BeIBO bl Ha
KOHCYJbTAIMSIX OH MPOCMAaTpPUBAET JOKJIAAbl, OTBEYAET HA  BOIPOCHI
o0yJaromuxcs, 0Ka3bIBaeT METOANUYECKYIO IOMOIIIb.

CooO1ieHnss U AOKJIAbl JTOJKHBI ObITh HEOOJBLUIMMH, PACCUUTAHHBIMU Ha
3-5 MUHYT.

K mnpaktudyeckoMy 3aHATHIO JOJDKHBI TOTOBHUTBCS BCE OOydYaroIIHecs
rpynnel/moroka. Kpome conep:kaHusi BBICTYIUIEHHM, 00y4arOIIMMCsi HEOOXOIUMO
HOJrOTOBUTH BOIIPOCHI/KOMMEHTAPUH ISl OOCYKICHMSL.

MeToauuyecKkne peKOMeHIALNH 10 OPraHN3alMHu CAMOCTOSITEJIbHON PadoThI
CTYACHTOB
dopMHUpOBaHUE YMEHHM CaMOCTOSTEILHO MIPHOOPETATh 1 MOIOIHATh 3HAHMS

— 9JTO OJHA W3 aKTyaJbHBIX 3aJad OOy4deHUss Ha coBpeMeHHOM »HTane. [lon
CaMOCTOSITENIbHOM pabOTONW TOHMMAIOT TakKyl paboTy, KOTOpas BBIMOJIHSAETCS
CTyJICHTaMU 10 3aJlaHUI0 M T[OJl KOHTPOJEM TpernojaaBaTeisi, HO 0e3
HEMOCPEJACTBEHHOTO €ro y4yacThsi B HEW, B CIEHHAIbHO NPEAOCTABICHHOE IS
3TOr0 BpEMS.

Bce BuabI caMoCcTOSTEILHON PabOTHI MO AUAAKTUYECKOM IETH MOKHO

MOJPa3ICJIUTh HA MATh TPYIIIL:

1. IlpuobpereHre HOBBIX 3HAHUM, (OPMHUPOBAHNE YMEHUSI CAMOCTOSITEILHO
npuoOpeTaTh 3HAHUS;

2. 3akpernsieHue U yTOUHEHUE 3HAHUM;

3. BripaboTka ymMeHUs IPUMEHSATH 3HAHUS B PEIICHUU YYCOHBIX M TIPAKTH-
YECKHX 3a/ay;

4. ®opMHpPOBAHUE YMEHUW U HABBIKOB MPAKTUYECKOTIO XapaKTepa;

5. @opMHpOBaHWE YMEHUI TBOPYECKOIO XapaKTepa, YMEHUS HPHUMEHSTh
3HAHMS B YCIIO)KHEHHOU CUTYAaIUH.

B xoxe camoctoATenbHORl paOOThl CTYIEHTHI JOJKHBI IOKa3aTh CTENEHb
OBJIJICHUA 3HAaHUSAMU y4eOHOU nHpopmanueit no aucuuruinae. C Ipyroil CTOpOHBI,
ONMMpasch Ha YUeOHBI MaTepual Kypca (pU3MKU, OHU MOTYT IPOJEMOHCTPUPOBATH
CBOM CIOCOOHOCTH K OOOOIIEHUI0, CHCTeMaTH3allii, HOBOMY H3JIOKEHHIO
M3BECTHOI'O MaTepuasa yepe3 MeKIpeAMETHbIE CBSI3H.

[Ipu opranu3zanuy caMoCTOSITeIbHON PabOThI CTYAEHTOB Mpe/iaraeTcs
aBTOpcKoe yueObHoe nocobue «COOPHUK TPEHUPOBOYHBIX U KOHTPOJIBHBIX 3a/IaHUN
no ¢usuke» (Kpacnosipck,2009, 2010 rr.).

PaGota ¢ mocobuem He siBisieTcsl camorienblo. Ee Hy)kHO paccMaTtpuBath Kak
OJIHO W3 CPEeJCTB obecrieueHus Ooiiee TIyOOKHX, OCO3HAHHBIX, MPOYHBIX 3HAHUM,
pa3BUTHS HAOII0IaTETLHOCTH CTYACHTOB.

KoHTponb siBisieTCA Ba)XHOM COCTaBHOM 4acTeio o00yuenusa. Ilo ero
pe3yiibTataM IMpernojaBaresib MOABOAUT WUTOT y4eOHOM paboThl 3a JIUTENbHBIN
MPOMEXKYTOK BpeMeHHU. [10 MmoayuyeHHBIM JaHHBIM OIEHUBAECTCSI KAYECTBO YCBOCHUS
CTYJCHTOM MPONAECHHOTO MOJIYJIsl, YTO TO3BOJISIET MPENOAaBaTEN0 aKTUBHO BJIMSTH



Ha yiyuiieHue rmporecca oOydeHus. KoHTpoinb MoOXXeT NpPOBOAUTHCS Cc
WCITOJIb30BAaHUEM PA3JIUYHBIX BUIOB 3aJaHUH, MPEIaraéMbIX B TOCOOHH.
Yka3zaHnus CTyJAeHTam

IIpu pabGote c 3amaHUAMH PEKOMEHAYEM MPUAEPKUBATHCS CIEIYIOLIErO
MopsiIKa:

1. O3HaKOMbTECh C OCHOBHBIMU (PU3UYECKUMH SIBIICHUSMH, 3aKOHAMH,
MaTeMaTUYeCKUMU (PopMyJlaMH 10 KOHKPETHOM TeMe, Ha OCHOBE KOTOPBIX
pelarTces 3aJauH.

2. IlpounTaiite MeTOIMYECKUE YKAa3aHUs 110 BHIMOJIHEHUIO 3a/1aHUH.

3. OOpaTtuTe BHUMaHKHE Ha IPUMEPHI PEIICHUS TUIIOBBIX 33/1a4, UMEIOIINXCS B
nocobuu. OHK MOMOT'YT IPABUJIBHO aHAJTM3UPOBATh 3a/1a4l U OQOPMIISAT UX pellie-
HUE.

4. BrimosHKTE AOMA WM B y4eOHOW ayAUTOPUU T€ 3aJIaHUs, KOTOPBIE YKaXET
MIPENOIaBaATENb.

5. K 3amadam u TectaM, peKOMEHJIOBAHHBIM JUIsI CAMOIIPOBEPKH, IPUBOIATCS
OTBETBHI.

6. 3amaHus, KOTOpbIE NPUBOAATCA O€3 OTBETA, IPELYyCMATPUBAIOT 005A3aTENb-
HBI KOHTPOJIb CO CTOPOHBI MIPENO1aBaTelIs.

06[[!1/16 IMpaBuJId, 9TAllbl U ICHCTBUS IIpH pCUICHUUN !]2H3H‘1€CKOﬁ 3aa4u

l. YreHue u BOCHIPUSATHE YCIOBUS 3aJaud. BeIACIUTh UCXONHBIE TaHHBIE U UC-
KOMBbI€ BEJIMYHHBI.

2. Kparkas 3anuch ycinoBus 3aaudl U MEPEBOJI €AMHUI] U3MEPEHUS B OJHY CH-
cremy enunuil (00bpr9a0 B CH).

3. AmnHanuz 3agayHoil cutyauuu. YeTKo BBIICIUTH B 33/1au€ OOBEKTHI, SBICHUS U
MPOIIECCHI, B KOTOPHIX YYACTBYIOT OOBEKTHI. [[Jis1 3TOro BBIOJIHUTH PUCYHOK, Yep-
TEX UM CXEMY, MOSICHSIONTYIO YCIOBUE 3aauu (€CJIh HE0OXO0AUMO, IPOBECTH HKC-
MEPUMEHT).

4. ComocTaBieHUE HU3BECTHBIX U HCKOMBIX BEJIWYMH, YCTAHOBJICHHE MEXIY
HUMHU OOIIUX CBOMCTB U MPUUYNHHO—CJICACTBEHHON CBSI3H.

5. BblaeneHue cynecTBeHHOM CBSI3U, YIPOIIEHHUE, ECIIU 3TO BO3MOXKHO, YCIOBHUS
3a/1a4u.

6. Co3ganue mMaTeMaTHYECKON MOJENU peuieHus 3aaadynd. OnpeaesnTb 3aKOHBI,
BBIBECTH COOTBETCTBYIOIMNE (HOpPMYJIIbI (ypaBHEHUS) U BBIPA3UTh HEU3BECTHHIC Be-
JUYUHBI Yepe3 U3BECTHBIE.

7. BpumcneHus, WCMOIB3Ys MpaBWia NEUCTBHA C MPUOIMIKEHHBIMU YHUCIIAMH,
€CJIM 3a7ava MpeIoyiaraeT HaxoXJICHUE KOJMYECTBEHHBIX 3aBUCHUMOCTEH MEXIy
BEJIMYMHAMM.

8. IIpoBepka u aHaNM3 MOJYYEHHOIO pe3yjbTaTa OJJHUM U3 CIOCOOOB: OLIEHUTH
peaIbHOCTh MOJIYUYEHHOTO OTBETA; MPOBECTU OMNEpallid ¢ HAMMEHOBAHUSIMU BEJIU-
YUH; PEIIUTh 33/1a4y APYTUM CIIOCOOOM; TPOBEPUTH IKCIIEPUMEHTATIBHO.



3.2. J1eMeHTbl MOHUTOPHHIA Y4eOHBIX 10CTHKEHNH
3.2.1. TexHoJioTH4YecKasi KAPTA PEHTHUHIAa TUCHUILJIMHBI

HaumenoBanue Hanpasnenre moaroToBku 1 ypoBeHb Komnuect
JUCIUTLTAHBI o0Opa3oBaHUs BO
(GakamaBpmar, MarucTpaTypa, aCmupanTypa) 3a4€THBIX
Haspanue mporpaMmbl/ mpoduis eIMHHUIL
dusuka [Temarorndyeckoe oOpazoBaHme 6
BbakanaBpuat MaremaTtuka (3a0uHoe 00y4YCHHE)

BA30BBIN PA3JIETI Ne 1

®opma paboThr*

KomunuectBo 0ayuioB 10 %

min

Tekymas
pabota

perieHne GpU3NIECKUx
3amaq

3

5

BBITIOJTHCHHE
71a00paTOPHBIX paboT

3

®opma paboThr™

KomnuectBo 6amioB 15%

min

penienne GU3NIECKux
3aja4

3

BBITOJIHCHHE
J1a00paTOPHBIX pabOT

3

BBITIOJIHEHHE
KOHTPOJIbHOM paboTsI 1

dopma paboTer*

KonnuectBO

oamwtoB 10 %

min

Texymas
paboTta

pelieHne Gu3nYeCcKux
3aja4

3

BBITTOJTHEHUE
1a060paTOPHBIX PaboT

3

Hroro

BA30BBIN PA3JIETI Ne 4

dopma paboThr*

oamoB 10 %

KommuecTtBo
min |

max




Texymas pelenne pU3NIECKUX 3 S
paboTta 3amay
BBITIOJTHCHHE 3 5
J1a00paTOPHBIX pabOT
Uroro 6 10

®opma paboTh™

KomnuectBo 0amioB 15%

min

penieHre pU3NIECKUX
3amaq

3

BBITIOJTHEHHE
71a00paTOPHBIX pabOT

3

BBITIOJTHECHUE
KOHTPOJIbHOW paboThI 2

NUTOI'OBBIN PA3JIEJ]
ConepxaHnue ®opma paboThr™ KoaunuectBo 6amoB 40 %
min max
3ader ¢ OIEHKOU 12 20
DK3aMeH 12 20
Hroro 24 40
OO011tee  KOJMYECTBO  OauioB 11O min max
JUCHMIIINHE 60 100
(o uToram u3yuyeHHUs BCEX MOy, Oe3
y4eTa JIONOJHUTEILHOTO MOTYJIs)

*[lepeuenb popM pabOThI TEKYILEH aTTeCTalMU Onpeensiercs kKaheapoi nin BeIynM MperojaBaTeieM

CooTBeTcTBHE PEUTHHIOBBIX 0AJIJIOB M AKAJAEMUYECKOM OLCHKM:

Obwee Konuuecmeo Akademuueckas
HAbpauHvIx 0ANN08* OYeHKa
60 — 72 3 (Y10BJIETBOPHUTEIbHO)
73 — 86 4 (xopomo)
87 -100 5 (oTan4Ho)

YT1BepxkaeHo Ha 3aceqanuu kadenpet « 17 » 5 2015 r. [Ipotokon Ne 9

3aBeayromui kadenpoit

%/

B.U. Tecnenko




3.2. ®oHJ OLIEHOYHBIX CPENICTB (KOHTPOJIbHO-U3MEPUTEIBHBIE MAaTEPUATIbI)
MHUHUCTEPCTBO HAYKHU BBICHIETI'O OBPA3OBAHUA
POCCUHUCKOU ®EJEPAIIUU
benepanbHOE TOCYJaPCTBEHHOE OIOIKETHOE 00pa30BaATEIIbHOE YUPEXKICHUE
BBICIIIET0 00Opa30BaHus
«KpacHosipcKuil rocy1apcTBeHHbIN NeAArOri4ecCKui yHUBEPCUTET
um. B.IL. AcradpneBar»

HUucTuTyT MareMaTuku, GU3NKU U THHOPMATUKU

Kadenpa-pazpaborunk Gpusmku u MeToANKH 00ydeHUs HU3HKe

YTBEPXXJIEHO OAOBPEHO

Ha 3acelaHuu Kaeapbl Ha  3aCEJaHMU  HAy4YHO-METOJUYECKOIO

ITpoToxon Ne 7 ot «20» mas I. COBETa MHCTUTYTa MaTEMAaTUKH, (QU3UKU H

3aBeayromumii kadeapou ) uH(pOPMATUKH

Tecnenko B.U. ITporokois Ne 8 oT «23» mas 2043 r.
IIpencenarens HMC ,%8

boptHorckuii C.B.

®OH/I ONEHOYHBIX CPEJCTB
JUTSL TPOBEACHUS TEKYIIETro KOHTPOJISI M IPOMEKYTOYHOM aTTecTalluu
obyuaromuxcs o gucuurinae GU3NKA

HanpaBnenne noarotToBku:
44.03.01 Iledacoeuueckoe obpazosarnue

HanpasnenHnocts (mpoduinb) 00pa3oBaTeIbHOM MPOTrpaMMBbl

MarteMmaTtuka

KBasIM(UKalys (CTENeHb) BHITYCKHUKA!
bakanasp

3aouyHas (popma oOydeHHs

Cocrasurenu:
Muxacenok Hapexna Mocudosna, noueHT kadeapsl GU3UKH U METOJUKH 00yUYeHus: PU3HKe

TpyOununa Enena MBaHoBHa, no1eHT Kadeapbl GU3NKK 1 METOAUKU 00y4eHus pusnke



1. Haznavenne ¢poHIa OLIEHOYHBIX CPEICTB

1.1. Heabw cozmanusas POC gucuumiamabl Dusuka  SABISETCA YCTaHOBJICHHUE
COOTBETCTBHSI YUEOHBIX TOCTUKEHUH 3aIUIaHUPOBAHHBIM pe3yJIbTaTaM 00y4YeHUs U
TpeOOBaHUSIM OCHOBHOM 00pa30BaTENBHONW MpOTrpamMMbl, pabodeil mporpaMMbl
JTUCUUTUIUHBI.

1.2. ®OC pa3zpaboTaH Ha OCHOBAaHHMH HOPMATHUBHBIX JOKYMEHTOB:

- (enepallbHOrO0 TOCYJAapCTBEHHOIO 00pa3oBaTEIbHOINO CTAaHAAPTA BBICIIETO
oOpazoBanus 10 HampaBienuto mnojarorosku  44.03.01  Ilemaroruueckoe
oOpa3oBaHHEe ypOBEHb aKaJeMUYECKOro OaKaaaBpuara;

- o0pa3oBaTelbHOM MPOrpaMMbl BBICHIEr0 OOpa30BaHMS IO HAMPABIECHUIO
noarotoBku 44.03.01 Ilemarormuyeckoe oOpa3oBaHWE YPOBEHb aKaJAeMHUUYECKOTO
OakanaBpuara,

- TOJIOXKEeHUus O (GopMHUpPOBaHUU (OHAA OLEHOYHBIX CPEJCTB ISl TEKYIIETO
KOHTPOJISl yCIEBAEMOCTH, IPOMEKYTOYHON U UTOTOBOM aTTECTAIIMN O0YYArOIIXCS
no o0pa3oBaTeiIbHBIM IPOTPaMMaM BBICHIETO OOpa3oBaHHMs — MporpaMmam
OakanaBpwaTta, TMporpaMmMaM CHEIUAINTETa, MpOorpaMmaM  MarucTpaTyphl,
nmporpaMMaM MOJATOTOBKM HAay4YHO-IIEJarOrMYeCKuX KaJpoB B AaclUpPaHType B
denepanbHOM TOCYAapCTBEHHOM OIOKETHOM OOpa30BaTEIbHOM YUPEKICHUH
BbICIIEro oOpa3oBaHusi «KpacHOApPCKHII TOCyAapCTBEHHBIA NEeAaroruuyecKuil
yHuBepcuteT uM. B.I1. ActapbreBa» u ero punuanax.

2. IlepeyeHb KOMIIETEHUHWH, MNOMIEKAMMUX (POPMHPOBAHMIO B PaMKax
AUCHUNIMHBI

2.1. Ilepeuenb KkoOMIeTeHHUH, GOpMUPYEMbIX B TMpollecCe HM3yUYEHHUS
TV CUUTUIAHBIL

OK-3. CnocoOHOCTh HCIOJIb30BaTh €CTECTBEHHOHAYYHBIE M MAaTeMaTHYECKHE
3HAHMS 1711 OPUCHTUPOBAHUS B COBPEMEHHOM HH(POPMAIIMOHHOM IIPOCTPAHCTBE.

IIK-1. T'0TOBHOCTh peann30oBbIBaTh 00pa30BaTEIbHBIE TPOTPAMMBI IO MPEeAMETaAM
B COOTBETCTBUU C TPEOOBAHUSMHU 00pa30BATEIbHBIX CTAHIAPTOB.

IIK-11. T'OTOBHOCTHh HCMOJIB30BaTh CUCTEMATU3UPOBAHHBIE TEOPETUYECKUE H
MPAKTUYECKUE 3HAHUS ISl TIOCTAHOBKU M PEIICHUS HMCCIEA0BATEIILCKUX 33]a4 B
obJsactu 0Opa3oBaHUsI.



2.2. Jranbl (pOPMHPOBAHNUS M OLICHUBAHUSA KOMIIETCH NI

Komnerenuus JTan JAucuuniannbl, NPaKTUKH, YYACTBYIOLIUE B Tun OueHo4uHoe cpeacTBo/
dopmMurpoBaH (opmMupoBaHUN KOMIIETEHIIUH KOHTPOJISA KNUMmb1
nA
KoMneTeHuun Homep ®opma
CIIOCOOHOCTB OO11eKyTbTYpHBIE OCHOBBI TPO(ECCHOHAIBHOM JIESITENBHOCTH, TeKYIINH 1 peuieHue
UCIIOJIb30BATh UH(pOpPMAIIMOHHASI KYJIBTYPa ¥ TEXHOJIOTUU B 00pa30BaHUH, KOHTPOJTb bu3ryecKux
€CTECTBEHHOHAY €CTECTBEHHOHAy4YHasi KAPTHHA MUPa, OCHOBBI MaTeMaTH4eCKOi 00paboTKu 3ama4y
YHBIC U uHpoOpMaIK, THPOPMATHKA, MATEMATHYECKas JIOTUKA, FEOMETpPHS,
martemarndecku | OPVUEHTUDPO | anreGpa, snemenTapHas MaTeMaTnKa, TEOPETHIECKHE OCHOBBI 2 BBLIOJHCHHE
€ 3HAHUs JUIA BOYHbIN UH(POPMATHUKH, MaTeMaTUUYecKas (Gpusrka, HHYOPMALIMOHHBIE CHCTEMBI U 11200paTOPHBIX
OPHEHTHPOBaHU ceTd, HPOPMAIIMOHHBIE  KOMMYHUKAIIMOHHBIE TEXHOJIOTHH B pador
B oOpa3oBaHuH, MPOYUIHLHOE UCCIICIOBAHKE B 00JIACTH MAaTEMaTHKH, 3 BBILIOJIHCHHIC
COBPEMEHHOM M30paHHBIE BOIPOCH AUCKPETHON MaTeMaTHKH, KOMITbIOTEpHast anreopa, KOHTPOJILHOU
uH(pOpMaIMOHH JIMCKPETHAsi MaTeMaTHKa, UCCIICIOBAHUE OTEPAIlHid, METOIbI paboTsl
oM KOFHUTWUBH | ONTHMM3aLMK, 3a11MTa HHPOPMALUK, HHPOPMALMOHHAS O€30MaCHOCT, fpoMexyTod | 4 JK3aMeH
MPOCTPaHCTBE bIVi JIOTIOJTHUTEJIbHBIC TJIaBbl MATEMATHYECKOTO aHaIN3a, OCHOBAHUS I;"HreCTaum
(OK-3) T€OMETPHUH, JTOTOJHHUTEIBHBIE ITIaBbl TEOMETPHU, HCTOPHS MaTEMATHKH,
UCTOpUsI MaTeMaTudeckoro oopazoanus B Poccun, nuddpepeHnmansHas 2 BBINOJIHEHUE
T€OMETPUS, IMHUU U IOBEPXHOCTH B €BKIUIOBOM IIPOCTPAHCTBE, 11ab0PaTOPHBIX
YHCIIOBBIE CUCTEMBI, JOMOJHUTEIBHBIC TJIABBI aNreOphl, OCHOBEI pabor
UCKYCCTBEHHOTO MHTEIIJICKTa, KHOCPHETUYECKHE CUCTEMBI JCSITEIIBHOCTH 3 BBIIOITHCHNC
YeJI0BEeKa, METOIUKa O0YyUYEeHHs] MaTeMaTHKe, METOANKA 00yUeHUs KOHTPOJBbHOHU
nH(popmarTuke, yueOHast MPaKTHKA, MPAKTHKA MO TOJYYSHHUIO TIEPBHYHBIX paboTer
MPAKCUOJIOT | podeccronanbHBIX yMeHHUit H HABBIKOB, B TOM 9HCIIe TIEPBUMHBIX yMeHuii [IPOMEKYTod | 4 9K3aMCH
n4eckmnmn ¥ HaBBIKOB HAYYHO-HCCIIE0BATEBCKON JIEATENLHOCTH, Hast
MPOM3BOICTBEHHAS MPAKTUKA, TPAKTHKA IO MOTYYCHHIO arrecTaii
pedeKcuB npoecCHOHANBHBIX YMEHUH U HaBBIKOB, MIPEATUITIOMHAs IPAKTHKA, 2 S —.
HO neJaroruueckas mpakTHKa HHTEPHA J1aGOPATOPHBIX
OLLEHOYHbIW pa6ot




TOTOBHOCTh OpVeHTNpO | Ilcuxomorus, neraroruka, TEOpHUst BEPOSITHOCTEN U MaTeMaTHUECKast TEKYIINN 9K3aMEH
pearn30BBIBaTh | BOYHbIN CTaTUCTHKA, MaTeMaTH4YecKas JIOTUKa, TeOMETpUs, SJIeMEeHTapHas KOHTPOJIb
o0pa3oBaTenbH MaTeMaTHKa, TEOPETUYECKHE OCHOBBI MHPOPMATUKHU, HH()OPMAITHOHHBIE
b€ MPOTrPAMMBbI CUCTEMBI U CETH, apXUTEKTypa NpoPecCHOHAIILHOTO KOMIIbIOTEPA U BBITOTHEHHC
1o y4eOHBIM OTIEPALIMOHHBIE CUCTEMBI, dJIEMEHTapHas anreopa, 3JIeMEeHThI aJreOpsl, 11abopaTopHb!
npeaMeTam B MH(OPMAaLIMOHHbIE TEXHOJIOTUH B MaTeMAaTHKe, KOMITbIOTEpHAast x pabor
coorsercteuu ¢ | KOTHUTMBH asreOpa,dyieMeHTapHas TeOMETPHsI, HIEMEHTBI T€OMETPUH, TUCKPETHAs BRITIOJIHCHHAC
TpeOOBaHUSIMU bin MaTeMaTHKa, U30paHHbIE BOMPOCH! AUCKPETHON MaTeMaTHKH, KOHTPOJILHOU
00pa3oBaTebH KOMIIBIOTEPHOE MOETUPOBAHNE, MOACTHUPOBAHNE HH(POPMAITMOHHBIX paboThl
bIX CTaHJIapPTOB MPaKCNONON | ¢ rem, nccnenopanne orieparuii, MeTo/ibl ONITUMHU3AINY, 3aIIUTa [POMEKYTOH SK3aMCH
(IIK-1) neeckun uHpopmanuu, tHGopMaIMoOHHass 0e30MacHOCTb, ONITUMH3ALINS Ha
HCCIIEIOBATENbCKOM A€ATEeIbHOCTH MIKOJIbHUKOB, TOTOJHUTEIbHBIE TJIaBbI arrectams
MaTEMaTHYECKOT0 aHaJIN3a, UCTOPHUS MAaTEMAaTUKH, UCTOPHS

pethieKCcMB | MaTEMaTHIECKoro oOpa3zoBanus B Poccuu, mpon3BoiCTBEHHAs MTPAKTHKA,

HO MIPAKTUKA MO MOJIYYCHUIO MPOPECCHOHATIBHBIX YMEHUI U HAaBBIKOB,

OLLEHOYHbI | TPSIMILITOMHAs NIPAKTHKA, Tearornyeckas paKTHka HHTepHa
TOTOBHOCTh OpveHTUpo | Mudopmaruka, OCHOBBI YU€OHOH NEATENTbHOCTH CTY/ICHTa, SJIEMEHTapHas | TEKYILIHHA 9K3aMCH
HCIIOJIb30BaTh BOYHbIN MaTeMaTHKa, TeopHus PyHKIUI 1€HCTBUTEIBHOTO IEPEMEHHOT0, OCHOBBI KOHTPOJIb
CUCTEMAaTU3HUPOB TeOpHH (HYHKIMHA KOMILIEKCHOTO IEPEMEHHOT0, TPOPHIEHOE
aHHbBIC KOFHUTWBH | BCCIEN0BaHME B OOIACTH MaTEMATHKHU, NPOQHUILHOE UCCIICOBAHKUE B
TEOPETHYECKHE | 1A oOnacti nH(GOPMATUKH, dIIEMEHTapHas alre0pa, 3JIEMEeHTHI anreOpsl,
U IIPAKTHYECKUE MH(POPMALMOHHbIE TEXHOJOTHH B MaTeMaTHKe, KOMIIbIOTEpHasl anredpa,
3HaHUSA I MPAKCNONOL | ocopras reoMeTpH, JOIONHUTENEHBIE IIABbI T€OMETPHH, HCTOPHS

nyecKkun




[MOCTAaHOBKHU U
peueHust
HCCJIEI0BATENLC
KX 3a/1a4 B
obmactu
oOpazoBaHwUs
(TIK-11)

pednekcms
HO
OLEeHOYHbIN

MaTeMaTHKH, UCTOPHSI MaTeMaTH4ecKoro oopa3osanus B Poccun,
muddepeHnnaibHas TeOMEeTpus, IMHUU U IOBEPXHOCTU B €BKJIMJIOBOM
IIPOCTPAHCTBE. KJIACCHOE PYKOBOJCTBO, OCHOBBI KJIACCHOI'O PYKOBOJICTBA,
MIPOM3BOJICTBEHHAS MPAKTHKA, IPAKTHKA IO MOJyUYEHHUIO
npoeCCUOHATIBHBIX YMEHUH U HAaBBIKOB, II€Jaroruueckas IpakTHKa
HMHTEpHA

OO0IIEKYJIbTypHBIE OCHOBBI MPO(ECCHOHAIBHON e TeNbHOCTH,
MHOCTPaHHBIN SA3bIK, PYCCKUH SA3bIK U KYJIbTypa peYH, SKOHOMHKA B
00pa3oBaHUM, COLUOIOTH, (PU3NUYECKas KyJIbTypa U CIOPT, IeJaroruka,
OCHOBBI Y4eOHOM 1€ TEIbHOCTH CTY/I€HTa, OCHOBBI HAyUHOU
JeSITeIbHOCTH CTYACHTA, OCHOBBI MaTEMaTHUECKOM 00paboTKu
nH(popmMalnu, HTHPOpMATHKA, TEOPUS BEPOSITHOCTEN U MaTeMaTH4YecKas
CTaTUCTHKA, MaTeMaTHUYECKas JIOTHKA, ajaredpa, 3jeMeHTapHast
MaTeMaTHKa, SI3bIKK ¥ METO/Ibl IPOrPaMMHUPOBAHUS, YNCIIEHHbIE METO/IbI,
MH(OPMALIMOHHBIE CUCTEMBI U CETH, MH()OPMAIIMOHHBIE U
KOMMYHHKAI[MOHHbIE TEXHOJIOIMH B 00pa30BaHUU, ApXUTEKTypa
po¢eCCUOHATILHOTO KOMITBIOTEPA U ONIEPALIMOHHBIE CUCTEMBI,
AJIEKTUBHASI IUCUUIUIMHA [0 001Iel (U3NYECKON MOATOTOBKE, AJIEKTUBHAS
JMCLUIUIMHA 110 TOABMKHBIM M CHOPTUBHBIM UIpaM, JIEKTUBHAs
JTUCIUTUIMHA TI0 PU3NYECKON KyabType 1t oOydaromuxces ¢ OB3 u
WHBAJINOB, NPO(UIBHOE HCCIIEJOBAHUE B 00JaCTH MaTeMaTHKH,
npoduIpHOE UCCieI0OBaHUE B 00J1aCTH MHPOPMATHKH, dJIEMEHTapHas
aireOpa, 3JIEMEHTHI aNreOphl, 3JIeMEHTapHasi T€OMETpUs, JIEMEHThHI
reoMeTpuH, AUCKPETHasi MaTeMaTHKa, U30paHHbIE BOMPOCH! JUCKPETHOM
MaTEMaTHKH, KOMIIBIOTEPHOE MOJAEIMPOBAHUE, MOJEINPOBAHNE
MH(OPMALIMOHHBIX CUCTEM, UCCIIEI0BAaHUE OTEepaltii, METOIbI
ONTUMM3AIINY, 3aIUTa HH(pOpMAIMK, HHPOpMaIIMOHHasT Ge30MacHOCTb,
ONTHMU3ALIUS UCCIIEI0BATENBCKON AESITEIbHOCTU MIKOJIBbHUKOB,
JIOTIOJIHUTENBHBIE TJIaBbl MATEMaTUUECKOTO aHAJIN3a, UCTOPHS
MaTeMaTHKH, UCTOpUs MaTeMaTHueckoro oopasosanus B Poccun,
IIPOU3BOJICTBEHHAS PAKTHKA, IPAKTHKA I10 [IOJyUYEHHUIO
npodeccnoHanbHbIX YMEHUN U HABBIKOB, PEIAUINIOMHASI IPAKTUKA,
nelaroruyeckasi pakTHKa MHTepHa

9K3aMCH




3. ®oHA OLIEHOYHBIX CPEACTB IJIsl IPOMEKYTOYHOM ATTeCTALUH
3.1. ®oHA OLIEHOYHBIX CPEJICTB BKIIIOYAET BOMPOCHI K
3.2. O1ieHOYHbIE CPECTBA

3.2.1.

Ouenounoe cpencrBo: Bompocvt Kk 3IKk3ameny no oucyuniune

«@u3zukay (pazpadborunkn Muxacenok H.U., Tpyoununa E.W., Jlateiaues C.B.).
Kpurepuu onieHHMBaHUS IO OIIEHOYHOMY CPEJICTBY:

IIponBUHYTHIN yPOBEHb

ba3oBbIi1 ypoBeHb

IToporoselii ypoBeHb

o c(hOpMHUPOBAHHOCTH c(hOpMHUPOBAHHOCTH c(hOpMHUPOBAHHOCTH
OpMHpPYEMBIC KOMIIETeHIIUI KOMIIETEHIIU I KOMIIETCHIINI
KOMICTCHIHH (87 - 100 6amoB) (73 - 86 6amoB) (60 - 72 6amnoB)*
OTJIMYHO XOPOIIO YJIOBJIETBOPUTEIHHO
OK-3 oOyJaroImiics oOyJaromuics obOyyaromuiics criocobeH
ciocobeH Ha crocobeH Ha 0a30BOM Ha MOPOTOBOM YPOBHE
MPOABUHYTOM YPOBHE YpOBHE UCMOIb30BAThH HCIIONIb30BATh
MCTIOJIb30BaTh €CTECTBEHHOHAYYHbIC U | €CTECTBEHHOHAYYHBIE
€CTECTBEHHOHAY4YHbIC U | MaTeMaTUYEeCKUE 3HAHUS | MaTeMaTUYECKUEe 3HAHUS
MaTreMaTu4ecKue JUISI ODUCHTUPOBAHUSA B | JUISI OPUEHTUPOBAHUS B
3HAHUSA JUIS COBPEMEHHOM coBpeMeHHOM HH(popma-
OpPHEHTUPOBAHHUS B UH(POPMAITMOHHOM IIIOHHOM TIPOCTPAHCTBE
COBPEMEHHOM MIPOCTPAHCTBE
MH(POPMALTMOHHOM
MIPOCTPAHCTBE
[IK-1 00y4JaroIMiics TOTOB Ha | OOYYarOLIUiiCS TOTOB Ha | 0OydYaroUHiics TOTOB Ha
MIPOABUHYTOM YPOBHE 0a30BOM ypOBHE MOPOTOBOM YPOBHE
pearm30BbIBATh peann30oBbIBATh peann30BBIBaTh 00pa3o-
o0Opa3oBaTenbHbIE o0Opa3oBareIbHbIE BaTeJIbHBIE MPOTPaAMMBbI
IPOTPaMMEI 110 IIPOTPAMMBEI 110 10 y4eOHBIM MIpeMeTaM
y4eOHBIM IIpeaMeTaM B | y4eOHBIM MpeIMeTaM B | B COOTBETCTBUU C Tpebo-
COOTBETCTBHH C COOTBETCTBHUH C BaHUSIMH 00pa30BaTeIlb-
TpebOBaHUIMU TpeOOBaHUSIMU HBIX CTaHJIAPTOB
00pa3oBaTeIbHbBIX 00pa3oBaTeIbHBIX
CTaHJapTOB CTaHJapTOB
IK-11 oOyyaronuiicst roToB Ha | 0Oy4aroluiics TOTOB Ha | 0Oydaroluiicsi TOTOB Ha

IIPOABUHYTOM YPOBHE
UCIIOJIb30BaTh
CUCTEMATU3UPOBAHHBIE
TEOpETUYECKUE U
NPaKTUYECKHE 3HAHUS
U1 IOCTAHOBKH U

0a30BOM ypOBHE
MICIIOJIB30BATh
CHCTEeMaTH3UPOBAHHBIC
TEOPETHUYECCKUE U
NpaKTHYESCKHE 3HAHUS
JUTSl TIOCTAHOBKH U

HIOPOTOBOM YPOBHE
UCIIOJIb30BaTh CUCTEMa-
THU3UPOBAHHBIE TEOPETH-
YCCKHE U IMPAKTHYCCKUC
3HAHMUS ISl TOCTAHOBKH
¥ PELICHHs HCCIIeIO-

pelieHus peleHus BaTEJIbCKHX 3a1a4 B
HCCIIEI0BATEIBLCKUX HCCIIEI0BATEIBLCKUX obnactu 00pazoBaHUs
3a71a4 B 001acTu 3a7a4 B 00/1acTH

o0pa3oBaHus o0Opa3oBaHus

4. ®oH/1 OLIEHOYHBIX CPEACTB /ISl TEKYIIero KOHTPOJIsSl yCIeBaeMOCTH
4.1. ®oHA OIEHOYHBIX CPEACTB BKIIOYACT: pelIeHHe (PU3MYECKUX 3aj1ad,
BBITIOJIHEHUE 1a00PaTOPHBIX PabOT, BHIMOIHEHUE KOHTPOILHON paboThI.
4.2.1. Ouenouynoe cpeactBo «Peutenue ghuzuueckux 3zaoau». PazpaboTunk
Tpyoununa E.W., Jlateiaues C.B., Muxacenok H.H.




Kpurepun oueHnBanus no OLEHOYHOMY CPEACTBY

Kpurepun oneHuBanust

KonnuecTBo 6ayuioB (BKJIaJ B PETHHT)

1. Odopmnenne 3axaun

1

2. Pemenue 3amauu 2
3. OOpscHEHHE 33/]a41 Y JOCKH 2
Wrorosslit 6amt (MakCUMaIbHBII) 5

4.2.2. O1eHOYHOE CpEeICTBO «Bwinonnenue nadopamopuvlx padomy.

Pazpabotunku: Muxacenoxk H.H.

Kpurepun oueHnBanus no OLEHOYHOMY CPEACTBY

Kpurepun oneHuBanust

KonmuecTBo 6ayU10B (BKIJIA B pEHTHHT)

1. Odopmienue nabopatopHoi paboOTHI

1

2. Beimonnenue nabopaTtopHOi paboThl 2
3. OtBerbl Ha  KOHTPOJbHBIE  BOIPOCHI, 2
cofiep Kallrecs B ONMCAHUH J1a00paTOPHOI paboThI

Htorossiii 0amn (MakCUMaJIbHBIN ) 5

4.2.3. OueHo4YHOE CPEACTBO «Bovinoinenue KonmpoavHou padomuly.
Pazpabotunku: Muxacenok H.W., Tpyoununa E..
Kpurepun onieHMBaHUs IO OLIEHOYHOMY CPEACTBY

Kputepuu ornieHUBaHHUS

KonnuecTBo 0amioB (OIeHKa)

OO0y4aromuiicst BRITIOJIHUI PaOd0Ty MOJHOCTHIO,
0e3 ommnboK 1 HeT0YEeTOB

5

OOy4aromuiicss BHITIOIHHUI paOdOTy MOIHOCTBIO,
HO TIpM HaJM4YMM B Heil He Oomee OXHOMN
HerpyOo#l OMmmMOKH ¥ OAHOTO HEeIoYeTa W He
Oornee Tpex HEIOYETOB

OOyuaromuiics TNPaBWIBHO BBIMOJHUI HE
MeHee 2/3 Bceil paOOThl WM JOMYCTUJ HE
Oonee omHON TrpyOOW OmMMOKK  H JBYX
HEJI0UeTOB, He OoJyiee OMHOW TPyOOH M OHOM
HerpyOoi ommOku, He Ooyee Tpex HerpyObIX
ommOOK, OJHOW HEerpyOoH OMmHMOKHM W Tpex
HEJIOYETOB,  MPU HATUYUUA YETHIPEX-TISATU
HEJIOYETOB

OOyuaronuiicss TPaBUIBLHO BBIMIOJHUI MEHEE
2/3 Bceld paboOThl WM YHCIO OIIUOOK H
HEJ0YECTOB MPEBLICHIO HOPMY ISl OIICHKH
«3»

OOyuaromuiicss COBCEM HE BBIMOJIHWI  HU
OJTHOTO 33IaHHUs

HToroBbrii 6ayut (MakCHMaJTbHBIH)




Ilepeuenn omuoOOK
I'pyovie owuoku
1. He3nanue onpeneneHHbIX OCHOBHBIX IOHSTHW, 3aKOHOB, ITPaBUJ, OCHOBHBIX
MOJIOKEHU  Teopuw, Qopmys, OOIIECPUHITHIX CHUMBOJIOB  OOO3HAUYECHUS
(bU3UYECKUX BEJIMYMH, CAUHUI] UX U3MEPEHUS.
2. HeymeHnue BbIJIECTSATh B OTBETE TJIABHOE
3. Heymenue npuMeHSITh 3HAHUS Ui pelieHus 3a1a4 U O0bsICHEHUS (DU3NYECKHUX
SIBJICHUHW, HEMPaBUIBLHO C(HOPMYIMPOBAHHBIE BOIPOCHI 3aJlaud WJIM HEBEPHbIC
0O0BSICHEHHUS XOJa €€ pelIeHUs; HE3HAHUE MPUEMOB PEUICHUS 3a/1a4, aHAJIOTUYHBIX
paHee pelieHHbIM B KJIacce; OMUOKH, TMOKa3bIBAIOIINE HEMPaBUIbHOE TOHUMAaHUE
YCJIOBUH 3a/1a4d WJIM HETIPABUJIBHOE UCTOJIKOBAHUE PELICHUS.
4. HeyMeHue uyuTaTh U CTPOUTH TPAdUKU U MPUHIIUITAATIEHBIE CXEMBI.
5. Heymenune moaroToBuTh K paboOTe YCTaHOBKY WM JabopaTopHOE 00OpymoBa-
HUE, TIPOBECTU OIbIT, HECOOXOJAUMBIE PACUEThl MJIM HCHOJb30BATH MOJYyYEHHBIE
JAHHBIE JJ1s1 BEIBOJOB.
6.HeOpexxHoe oTHOILIEHHE K J1a0OpaTOpHOMY OOOPYIOBAaHUIO M U3MEPUTEIbHBIM
npudopam.
7. HeymeHue onpeaenuTh NoKa3aHue U3MEPUTEIHHOTO ITpudopa.
8. Hapymenue tpeboBaHuil mpaBwyl 0€30MaCHOTO TpyJa IMPU BBINOJIHEHUH
IKCIIEPUMEHTA.

Hezpyovie outuoxu

1. Herounoctu ¢GoOpMyIUPOBOK, OMNpEACICHUN, TOHITHH, 3aKOHOB, TEOPHUH,
BbI3BaHHbIE HETMOJHOTOMW OXBaTa OCHOBHBIX NMPU3HAKOB OMPEAENSEMOro MOHATHUS,
OIIMOKM, BbI3BAaHHBIE HECOOIIOACHUEM YCIOBUN TMPOBEACHMS OIbITA WIH
U3MEPEHUM.

2. OmuOKH B yCIOBHBIX 0003HAYEHUSX HA MPUHIIMIHAIBHBIX CXeMaX; HETOYHOCTH
yepTrexen, rpaduKoB, CXEM.

3. Ilponyck Wiy HETOYHOE ONMMCAHWE HAUMEHOBAHHMM €IMHHI] (PU3HUUYECKUX BEIH-
YUH.

4. HeparnmoHanbHBINA BEIOOP XOJ1a PEIICHUS.

Heoouemut

1. HepanuoHnanbHble 3alMCU MPU BBIYUCIICHUSX, HEPALIMOHAJIbHBIE MPUEMBbI BbI-
YUCIICHUH, TpeoOpa3oBaHUi U PEIIeHU 3a/1a4.

2. ApudmMernyeckre OmMUOKHA B BBIUUCIEHUSAX, €CIIH 3TH OMIMOKH rpy0o HE MCKa-
KaIOT PeaIbHOCTD MOJIyYEeHHOTO pe3yJIbTaTa.

3. OtaenbHbIE MOTPEUTHOCTH B POPMYJIMPOBKE BOIPOCA UIIA OTBETA.

4. HeOpexxHOE BBITIOJIHEHHE 3alUCel, UepTexe, cxeM, rpadukoB.

5. Opdorpaduueckue U MyHKTyalMOHHBIEC OIIUOKH.

5. OueHouHble cpeacTBa (KOHTPOJIbHO-U3MEPHUTEIbHbIE MATEPUAJIbI)

5.1. OueHo4yHO€ cCpencTBO sl IMPOMEXKYTOUHOM arrectaunn «Bompocsl K
JKk3aMeHy no aucuuiuinne «®usmkay. Pazpaborunku H.M. Muxacenok, E.N.
Tpyoumuna, C.B. JlaTbiHiieB.



Pa3znen 1.Mexanuka.

Tema 1.1. Kunemaruxka.
1. Mexannueckoe aBuxeHne. OTHOCUTEIbHOCTh MEXaHUYECKOTO JBMKEeHUS. CUCTEMBI
oTcuéra. XapaKTepUCTUKA MEXaHUYECKOIO JIBUKEHHUS: MIEpEMEILEHNE, CKOPOCTh, YCKOpE-
HUe. 3aKOH CIIOKEHUSI CKOPOCTEH B KJIACCUUECKON MexaHHuKke. Buibl MexaHnueckoro
JBUKEHUS: paBHOMEPHOE, PAaBHOYCKOPEHHOE: X aHAIMTHYECKOE U TpaduiecKoe onuca-
HUE.
2. JIBueHHe Mo OKPY>KHOCTH C MOCTOSHHOM MO MOIYJIIO CKOPOCTBIO M €r0 XapaKTepu-
CTHUKHU.

Tema 1.2. Jlunamuka.
3. Bzaumogpeiicrsue ten. [IpuHiun cyneprno3unuu cuil. 3akoHbl JuHaMuKu HeroToHa.
Cuna. Cuiibl B IpUPOJIE: CHIIBI YIIPYTOCTH, CHITBI TpeHus (BuabI TpeHusi). Koaddurment
TPEHHSI CKOJIBKCHHS. YUeT U UCTOIb30BaHUE TPEHHSI B OBITY U TeXHUKE. TpeHUe B )KUIKO-
CTSIX W rasax.
4. Cuna TspKecTu. 3aKOH BCeMUpHOro TsaroteHus. HeBecomocTs.
5. PaBHOBecue TBEpOro Tesa. MOMEHT CUJIbI. Y CJIOBHUSI pAaBHOBECHS TBEPAOTO Tena. Buibl
paBHoBecusl. [IpyHIIUIT MUHUMYMA MOTEHIIMATBLHON SHEPTUU.

Tema 1.3. 3aK0HBI COXpaHEHHS B MEXAHUKE.
6. Imnynibe Tena. 3aKOH COXPAaHEHUs UMITyJIbca. PeakTUBHOE NBMKEHME. 3AKOH COXpaHe-
HUs S)HEprur. TeopeMa 0 KHHETUYECKON IHEPTHH.
7.PaboTta u MOITHOCTH B MEXaHUKE. 3aKOH COXPAaHEHHSI MOMEHTA UMITYJIhCa
Tema 1.4. Mexanndeckue KojieOaHHs U BOJHBI.
8. Mexannveckue kKonebanusi. AMIUIMTY 1, IEPHOJI, YacToTa, (paza konebanuit. CBoOO-
HBIE U BBIHYX/ICHHbIE MeXaHUUeCKHe Kojebanus. Mexanndyeckue BOJHbI. 3BYKOBBIE BOJI-
HbI. YJIbTPa3BYK U €r0 UCHOJIb30BAaHUE B TEXHUKE U METUIIMHE.

Paznen 2. MoJjiekyasipHasi pu3uKka 4 TepMOIUHAMUKA

Tema 2.1. OCHOBHBIE MONOXKEHUS MOJIEKYJIIPHO — KHHETUYECKOW TEOpUHU.
9. HabmoieHus M OMBITHI, TOATBEPKAAIOIINE aTOMHO-MOJIEKYJISIPHOE CTPOSHHE BEIlEeCTBa.
Macca u pazMepsl MOJIeKy1. TennoBoe IBUKEHUE.
10. MpeanbHblil ra3. BoIBOA OCHOBHOTO ypaBHEHHS MOJIEKYJISIPHO-KMHETUYECKON TEOpUH
UJeanbHOro rasa. TeMmreparypa Kak Mepa CpelHeH KHHETUYECKON SHEPruu MoJIeKyJI1. -
Ha cBOOOIHOTO TIpobera

Tema 2.2. ArperatHbie cOCTOSIHUS BellecTBa U (Da30BbIE TEPEXOIbI.
11. OOBsicHeHUe arperaTHBIX COCTOSTHHI BEIIECTBA HA OCHOBE aTOMHO-MOJIEKYJISIPHBIX
npenacraBieHUd. CBs3b MEXy 1aBJICHUEM U CPEHEN KNHETUUYECKON IHEPrHUEH MOJIEKYJ
rasza. Mozenb cTpoeHus TBEPABIX Tel. MeXxaHnuecKue CBOMCTBA TBEPABIX Tell. AMOP(HBIE
TeJa U )KUJIKUE KpUCTaIUIbl. MI3MEeHEeHUsI arperaTHbiX COCTOSIHUN BEIlleCTBA.
12. Monenb ctpoeHus kuaKocTu. HachlllieHHbIe 1 HEHACHIIIIEHHBIE MMapbl. 3aBUCUMOCTh
JABJICHUS! HACBIIIEHHOTO Mapa oT TeMrnepaTtypbl. Kunenue. 3aBUCUMOCTb TeMIIEpaTyphl
KUIEeHUs oT naBieHus. Kpurtnueckas remneparypa. Biraxxnocts Bo3nyxa. [loBepxHocTHOE
HATSDKEHUE U CMayuBaHUE.
13. Kpucrannmdeckue Tena u UX CBOMCTBA. MOHOKPHUCTAIUIIBI U TTOJIMKPUCTAILIBI. AMOPd-
HbIE TeJla. DKCIEPUMEHTAIbHBIE METObl U3YUEHUSI BHYTPEHHETO COCTOSIHUSI KPUCTAILIOB.
HedexTrl B kpucTtamiax. CriocoObl MOBBILIEHUS] TPOYHOCTH TBEPABIX TEN.

Tema 2.3. OCHOBBI TEPMOJIMHAMUKH.
14. BayTpeHHss sHEprHs criocoObl ee n3MeHeHus. [1epBrbIil 3akoH TepmoauHaMuku. [1pu-
MEHEHHE MEePBOI0 3aKOHA TEPMOJUHAMUKH K U30IPOIIeccaMm.
15. TemnnoBble MalIMHBI, UX YCTPONUCTBO M MPUHIIMI eHcTBHSI. HeoOpaTUMOCTh TETTOBBIX
rnpoueccoB. BTopoii 3aKOH TEPMOJIMHAMUKYU U €r0 CTATUCTUYECKUI CMbICIT TerioBbie
JBUTaTeNId U oxXpaHa okpyxaromieit cpeanl. KII/[ TernmoBbIx ABUraTenen.

Pasnen 3. 'eomeTpuyeckass 1 BojHoOBasi Onruka



16. 3aKkoH NpSMOIMHEWHOTO PaCIPOCTPAHEHNUS CBETA. 3aKOHBI OTPAXKEHMSI U ITPEIOMIIE-
Hus cBeta. [loHOE BHYTpEHHEe OTpaKeHue.
17. Jlunzsl. @opmyna ToHKOH JMH3BL. [TocTpoeHne n3o0paXkeHuii B TUH3E
18. Caer kak a1exTpomMarautHas BosiHa. UaTepdepenuus csera. OnbiT FOnra. Korepent-
HbI€ BOJHBI. [[BeTa TOHKMX IUIEHOK U MPUMEHEHHE UHTep(epeHIInH.
19. Mudpakuus cera. 3ousl Openens. udpakironHas peieTka Kak crieKTpalbHbII
pudop.
20. Jlucnepcus cBeTa v NOJspu3alus CBeTa.
21. PaznuuHble BUBI 3JEKTPOMAarHUTHBIX U3TyYEHUH, UX CBOMCTBA U PAKTHUYECKOE MPHU-
MEHEHHE.
22. Onruueckue npubopsl. Pazpemnaromas ciocoOHOCTh ONTHYECKUX TPUOOPOB.

Paznen 4. DuekTpoauHamMuka.

Tema 3.1. DnexTpuueckoe noJe.
23. B3anMopeincTBHE 3apsKEHHBIX Tell. DJIEKTPUUYECKUAN 3apsil. 3aKOH COXPaHEHUS JJIECK-
Tpuueckoro 3apsaa. 3akoH Kynona. Dnextpuyeckoe nosne. HanpsskeHHOCTD a1eKTpuye-
ckoro nosst. [Torennnan noisd. Pasnocts nmoreHnnanoB. CBsA3b MEXly HAPSDKEHHOCTBIO U
Pa3HOCTBIO MIOTEHLIAAIIOB.
24. ITpoBOAHUKH B AJIEKTPUUYECKOM ToJie. DneKkTpuueckas EMkocTb. Konaencarop. u-
AJIEKTPUKHU B JIEKTPUIECKOM IIOJIE.

Tema 3.2. 3aK0HBI TOCTOSITHHOTO TOKa.
25. llocTostHHBIN AJIEKTPUUECKHUM TOK U YCIOBHSI €T0 CYIIECTBOBAHUS. DIEKTPUIECKUI
TOK B Metayiax. [Ipupona snektpudeckoro Toka B Metauiax. Cumna toka. Hanpsoxenue.
DNEKTPUUYECKOE CONTPOTUBIIEHUE. 3aBUCUMOCTD CONIPOTUBIIEHUS METAJUIOB OT TEMIIEPATY-
pb1. CBEPXIIPOBOANMOCTD
26. DOJ1C ucroynuka Toka. 3akoH OMa 1J11 OTHOPOAHOIO U HEOJHOPOJHOTO Y4acTKa dJIEK-
Tpruueckoil nenu. 3akoH OMa st mostHoM nenu. KopoTkoe 3aMbikaHue.
27. TemnoBoe AeicTBHE INEKTpUIECcKOro Toka. 3akoH J[koymns — Jlenna. Pabota u mor-
HOCTb JIEKTPHYECKOTO TOKA.

Tema 3.3. DiekTpUYECKUI TOK B pa3iIMYHbIX CpPEax.
28. IlonynpoBoguuku. CoOCTBEHHAs U MPUMECHas! IPOBOIUMOCTb MOIYIIPOBOAHUKOB.
[TomynipoBoiHUKOBBIH 1101 [T0ypOBOAHUKOBEIE TPUOOPHI.

Tema 3.4. DIeKTpOMarHuTHHIE SIBJIICHUS.
29. MarnutHoe noie. IlocTosiHHBIE MATHUTBI 1 MarHUTHOE TT0JI€ TOKA. VIHIyKIIMs MarHuT-
HOTO noJis1. MaruuTHeIN notok. Cuita AMniepa. [IpuHIMn neficTBUs 3IEKTPOABATATENS.
DJeKTpOUu3MEepUTENbHbIE TPUOOPHI.
30. fIBneHue 3ME€KTPOMArHUTHOW MHIYKIHUH U 3aKOH 3JIEKTpOMarHuTHOW nHaykuuu dapa-
nes. Buxpesoe anexrpudeckoe nosie. Ilpasuino Jlenna. Camonnaykuusa. MHIYKTUBHOCTB.
[IpuHnun nencTBus anexkTporenepartopa. IlepemenHslil TOK.
31. Tpaucdopmarop. IIpous3BoacTBO, epesaya 1 MoTpedIeHne IEKTPUIECKO SHEPTHH.
[Ipo6nema sHeprocHadxkeHus. TexHnka 6€30MacHOCTH B OOpAIIEHUH C AIEKTPUIECKUM
TOKOM.

Tema 3.5. DnexkTpoMarHuTHbIe KOJeOaHUs U BOJIHBI.
32. Koneb6arenbHblil KOHTYp. CBOOOAHBIEC U BBIHYKICHHBIE AJIEKTPOMarHUTHbIE Kojeba-
HUSI. AKTUBHOE COITPOTUBIICHHUE. DJIEKTPUUECKUN PE30OHAHC.
33. DeKTpOMarHuTHOE IO0JIE U 3JIEKTPOMArHUTHBIE BOJHBL. CKOPOCTh AJIEKTPOMArHuT-
HBIX BOJIH. [[pUHIUIIBI paAOCBSA3H U TEJIEBUICHUSI.

Pa3nea 5. OcHOBbI KBAHTOBOI MEXaHMKH M aTOMHOH (pU3HKH

Tema 5.1. KBanTOoBas onruka.
34. Crpoenue atoma. OnbiTel Pesepdopaa. KBantoeie noctymnarsl bopa. Onbitel @panka
u I'epua. [IpuHIMn cooTBeTCTBUS.



35. T'unore3a [Tnanka o kBaHTax. ®oTorddext. PoToH. BoNHOBBIE U KOPITYCKYISIpHbIE
cBoiicTBa cBeTa. TexHUUecKHe yCTpoiicTBa, OCHOBaHHbIE HAa UCIIOJIb30BaHUU (HOTOIPdEK-
Ta.

Tema 5.2. ®uznka aroMa U AaTOMHOTO SIpa.
36. CtpoeHue aroma: IiIaHETapHas MoJieb U Moenb bopa. [lornomenne n ucnyckanue
ceera aromoM. KBanTtoBanne sHeprum. [IpuHINIT 1EHCTBHS U HCIIOIB30BAHKE JIa3epa.
37. CtpoeHue aTOMHOTO A1pa. SAnepHble CHiIbl. DHEprus cBsi3u. CBA3b MacChl U SHEPTUU.
VY nenbHas SHEPrus CBSI3U U MIPOYHOCTH SAEP.
38. PannoakTuBHBIE U3JIy4YEHUS U UX BO3JEHCTBUE HA KUBbIE OPraHU3MBI.
39. AnepHble peakiuu. BeiieneHne n MOTIOMIEHUE SHEPTHH B SAEPHBIX peaknusax. Llen-
HbIE si/iepHble peakiu. TepmosaepHble peakiun. [Ipodaemsl siepHO SHEpreTHKY.
40. DyeMeHTapHBIE YaCTULIBI U UX CBOWCTBA. AHTHYACTULBI. B3auMHble peBpanieHus
4JacTULl U KBaHTOB. DyH/1aMEHTaIbHbBIE B3aUMO/IEHCTBUS.

5.2. OueHo4YHOE CpEeACTBO Ul TEKYLIEro KOHTpois «J/Iabopatopnasi padora».
Pazpaborunk E.1. Muxacenok H.1

Tematnka Ja0opaTopHbIX padoT no pusnke

1. Teopus ommOOK, IPSIMBIE H KOCBEHHBIE H3MEPEHUS
2. 3mepenue JIMHEMHBIX pa3MEpOB TeJ IITAHTCHUUPKYJIEeM U MHKpomeTpom. OmnpenencHue
IJIOTHOCTHU TBEPJIBIX TEI
3. Onpenenenue ycKopeHUs: CBOOOJIHOTO Ma/IeHUs ¢ TOMOIIbIO MAaTEMaTHYECKOT0 MassTHUKA
4. VccnenoBanue OCHOBHOTO 3aKOHA BPAILIATEIbHOTO ABUKEHUS TBEPAOr0 Teja Ha MasiTHUKE
O6epOeka
5. BraxHocTh Bo3ayXxa. MeTo1bl U3MEPEHNS OTHOCUTEIIBHOM BIAXXHOCTH BO31yXa
Ornpenenenne yaenbHOro CONPOTUBIICHHS IPOBOAHUKA
OrnpezeneHne 3IeKTPOXUMHUUYECKOT0 SKBUBAJIEHTA METU
Ornpenenenne POKYyCHOTO PACCTOSIHUS U ONITHYECKOW CHJITBI JIMH3BI
Omnpenenenue JUIMHBI CBETOBOM BOJTHBI C IOMOIIBIO TU(MPAKIIMOHHOHN PelIeTKH

Lo

5.3. OueHouyHOE CpeacTBO I TeKylero KoHTpossi «KoHTpoabHas paGoray.
Paspaborunxu: H.M. Muxacenok, E.W. TpyOununa.
KonrpoJuabHas padora Nel
(MexaHHKa, MOJIEKYJISIpHAs (PU3KMKA U TEPMOAMHAMUKA)
Bapuanr 1
I. Msu Gpomren u3 okHa goma Ha Beicote 10 M co ckopocteio 10 m/c,
HarpasieHHo BBepx nox yriiom 300 k ropuzonty. Haiiaure: a) Bpems
NajieHusl Ms4ya Ha 3eMJII0; 0) Ha KAKOM PACCTOSHUM OT A0Ma yHaJeT M.

2. ABTOMOOWJIb Maccoil 3 T, pasrOHSACH M3 COCTOSHHS IMOKOS, TOCTHIaeT
ckopocth 8 M/c. OnmpenenuTh yCKOPEHHE aBTOMOOWIISI Ha Pa3rOHHOM
y4acTKe, BpeMs pa3roHa u npoiieHHslid myth. Cuiia tsiru apurarens 300
H, xoapdunuent tpenus k = 0,02.



3. Ilo ropU3OHTAIBHOM IIOCKOCTH BHMIKETCS —
0e3 TpeHus Opycok maccoit m; = 16 kr, co- @
€IUHEHHBIN C TPY30M Maccoi m, = 8 KI' HU-
TBIO, TEPEKUHYTON dYepe3 Oyiok. Ompene-
JUTh YCKOPEHUE U CUITY HATSIKEHUS HUTH.

C1m,
4. Ha BpamaromemMcsi CTOJIMKe, Ha paccrosuuu 20 ¢M OT OCH BpalleHUs
JeXKUT Tpy3 maccoil 2 kr. Onpenenutb CUILy TPEHUA, YACPKUBAOIIYIO

rpy3, €CIIU CTOJNHK JenaeT 12 000poTOB B MUH.

5. MaremaTrdyeckuii MasITHUK C TIEPHOIOM KOJIeOaHuii 2 ¢ MMeEeT JJIHHY:

A) 1,4 vm; b) 0,5 m;
B) 1 m; [')2wm.
6

9.83. I'as naoTepmuyeckn cxart ot obwema ¥V, = B 1 go obwema V, = 6 1.

TNasaeEue Npy aToM Boapocao Ba Ap = 4 - 109 ITa. OnpegeanTs NepBOHAYAND-
HOe JaBleHHeE,

Kourpouabnas padora 2
Bapmuanr 1
ONEeKTpOIMHAMUKA U ONTHKA

11.304. HaliTn eMKOCTh NJOCKOr0 KOHJEHCATOPA, COCTOAIEIO M3 IBYX
KPYTABIX IIIACTHH AnamMerpom D = 20 cM, paszjereHHBIX napaduHoBoil npo-
CROMKOMN TomuHEoN d = 1 MM,

12.80. OnpenenuTs cuny ToKa, NPOTEKAKIIEro Yeped CONPOTUBICHKe R,
B uenu, nsobpaxeHHod Ha pucyHke 12.32, yuyurhiBas, yto R; = 2 KOm,
Rg= IKOM,RQ=2ROM. U =24 B.

R3

? 1
U‘l"— | |R2 | | R1

{ i

Puc. 12.32




15.161. ®okycroe paccrosuue nuuasl F = 20 ¢cM, paccTosuye oT npeg-
mera fo nuHsbl d = 10 cMm. OnpegennTs paccroaHue f orT usobpakeHud Ao
JIMH3BI, €CJIM: a) TMH3a cobupalomiad; §) JMH3a paccenBaomasn. Kakoe mosy-
uyuTca n3obpaskenue?

Kountpoabnas padora 1
Bapuanr 2

13.184. Conenons, cocroanuit ua N = 80 BUTKOB U UMelomKii AuaMeTp
d = 8 cM, HAXOAWTCA B ONHOPOAHOM MATHHTHOM TIOJIe, HHAYKIMA KOTOPOTO
B = 0,06 Ta. Conenona noBopaurBaioT Ha yroi o, = 180°B Teyenne ¢ = 0,2.c.

Haiitu cpeanee spavyedye 3C MHAVKINH cOMIEHOHAA, €CJH €ro 0Ch A0 M MO-
cJie NOBOPOTA napaiieibHa JHHAAM MATHUTHOM HHAYKIUH (o, = 0).

12.12. ABTOMOGHMILHEI 37eKTPOABUTATENb-CTAPTEP B TeYeHHe § = 3 ¢
~ paboran oT 6aTaper akKyMyaATopos npu curte Toka I; = 150 A, Koraa asTo-

MOGHIL IBHHYJICA B IIyTh, FeHEPaTOP CTaN NOA3APAKATE AKKYMYJIATOPA! OIPH
cune Tora I, = 4,5 A, 3a Kakoe BpeMs BOCCTAHOBHUTCSA NPeKHEe COCTOSHUE

GaTapen?

15.74. Jlyu naaser Ha NOBePXHOCTHL BOALI MoZ yraoM o = 40°, Iloa xaxum
YIJIOM OH ZOJI3KeH YIACTh Ha TOBePXHOCTE CTeKJa, YTOOh! yroJ NpejJoMiaeans
OCTANCH TAKHM Xxe?

KonTpoasHnas padora 2
Bapuanr 1
BonHoBas onTrka, KBAHTOBass MEXaHUKa, (PU3HKA aTOMHOTIO s/1pa

17.49. CpeToBble BONHBLI OT ABYX KOTEPEHTHHIX HMCTOYHHKOB ¢ JJIHHOM
BoaHEI A = 400 HM pacnpocTpaHSOTCH HABCTpedy Apyr Apyry. Kakoi Oyaer
pesyJrTAT MHTep(epeHIMH, ec/M¥ pasHOCTh xofa 6yaer: a) Ad = 2 MEKM;
6)Ad = 2,2 MEm?

19.65. Kpacnas rpanuna dorosddexra Ans HEKOTOPOro MeTanma A =

= 2200 A. Kaxosa macca doToHa, BLI3BIBAIONIErD (poToahdeKT?



21.47. Vcnonsays rabiuny- Mengeneesa, nOIMCATL HEZOCTAIOIIME CHM-
BOoabI X, Y, 7Z, A B AfEpPHBIX PeaKIUAX:

a) 158 + 45X - ¥p + |H; 6) 10 +d 55X +n;
B);gCa+y—+‘;X+p+n; r)‘iX+a-—>1§Y+n;

m) 54X + 0¥ o JH + oC; e) oMn +p — X +4Y;
H) 2;3;:Pu + ‘;2}{ -y ;aCm + n.

KonTpoabnas padora 2
Bapuanr 2

17.49. CperoBble BONHBLI OT ABYX KOTEPEHTHRIX HCTOYHHKOB ¢ JJIHHOIM
BONHEI A = 400 HM pacnpoCTpaHAITCA HABCTPEUY Apyr Apyry. Kakoi byaer
pesyarTaT ¥MHTepdepeHIIXH, eclH pas3HOCTh xoxa Oyaer: a) Ad = 2 MKwMm;
6) Ad = 2,2 Mem?

19.65. Kpacnas rpanuna ¢ortosddexra AiAa HEKOTOPOr0 MeTannaa A =
= 2200 A. Kakosa Macca doTona, BLI3HBAKINEr0 hoToadhdeKT?

21.47. Vcnonsays rabiuny- Mengeneesa, nOIMCATL HEZOCTAIOIIME CHM-
BOoabI X, Y, 7Z, A B AfEpPHBIX PeaKIUAX:

a) 158 + 45X - ¥p + |H; 6) 10 +d 55X +n;
B);gCa+y—+‘;X+p+n; r)‘iX+a-—>1§Y+n;
m) 54X + 0¥ o JH + oC; e) 5oMn +p - 9X + 5Y;

239

A A
x) g Pu + z,X = z,Cm +n.



JIucT BHeceHUs1 K3BMEHEHUIT B pa004y10 NporpaMmMy 1M CUUILIMHBI

JlononHeHus: U U3MeHeHus B paboueid nporpamme Ha 2017/2018 yueOHbIit roa

B PIIJI BHOCATCA cienyroue NU3MEHEHHUS:

1. Criucok auTepaTypbl OOHOBJIEH YY€OHBIMHU M Y4€OHO-METOJUUECKUMU
U3JIAaHUSIMU, DJIEKTPOHHBIMU 00pa3oBaTeIbHBIMU pecypcamu. OOHOBIICH NIEpEeUEHb
COBPEMEHHBIX TPO(HEeCCUOHANBHBIX 0a3 TaHHBIX U NHGOPMAIIMOHHBIX CIIPABOYHBIX
CUCTEM.

2. JlormonHEeH nIepeyeHb KOMIICTSHIIMA B COOTBETCTBHE C HOBBIM Y YeOHBIM IIJIAHOM
Ha 2017-2018 yu. rox.

3. OOHOBIIEH NEPEUEHb JIMIIECH3UOHHOTO MTPOrPaMMHOI0 00ECIeUEeHHS

4. N3meneHo Ha3BaHue Kadeapol

5. B ¢oHp O11eHOYHBIX CPEeICTB BHECEHBI M3MEHEHHS B COOTBETCTBUH IMPUKA30M
«O0 ytBepxaenuu [lonoxxenus o poHJIEe OIIEHOUHBIX CPEJICTB JIJIsl TEKYILErO
KOHTPOJISI YCIIEBAEMOCTH, IPOMEXKYTOYHOM U UTOTOBOM (TOCYIapCTBEHHOMN
UTOroBoi) arrectarum» oT 28.04.2018 Ne297 (1)

Pabouas nporpamma nepecMoTpeHa u 0100peHa Ha 3aceianuu Kadeapbl GU3NKU U
meroauku ooydeHus pusuke 20.05.2018 r. mpotokos Ne 7.

BHecenHble U3MEHEHUs YTBEPKIALO:

yd
3aenyromuii kadenpoit GuMOD %‘1‘1 B.N. Tecaenko

Ono6peno HMC UM®U

IIporokon Ne 7 ot 20.05.2018 T. %/
IIpencenarens HMC UMO®U C.B. bopTHOBCKMI1



JloronHeHust M M3MeHeHusl B padoueii nporpamme Ha 2018/2019 yueGHbIi roa

B PII/] BHOCATCS CiienyrOmue N3MEHEHUS:

1. Cnucok nuTepatypbl OOHOBJIEH YUEOHBIMU U yU€OHO-METOAMUECKUMU
U3JIAaHUSIMU, 3JIEKTPOHHBIMU 00pa3oBaTeabHbIMU pecypcamu. OOHOBIIEH NIEpeUEHb
COBPEMEHHBIX TPodecCuOHANbHBIX 0a3 TaHHBIX U UH(OPMAIIMOHHBIX CITPABOYHBIX
CUCTEM.

2. OOHOBIIEH NEpeUeHb JIMLEH3MOHHOTO TPOrPaMMHOT0 O0eCIeueHus

3. B oHn oL1eHOUHBIX CPEACTB BHECEHBI U3MEHEHHS B COOTBETCTBUU IIPUKA30M
«O0 ytBepxkaenun [lonoxxenus o GoH/Ie OLIEHOYHBIX CPEJCTB AJIS TEKYIIETO
KOHTPOJI YCIIEBAEMOCTH, TPOMEKYTOUHOM U UTOTOBOM (rOCY1apCTBEHHOM
uToroBoi) arrecrauum» ot 28.04.2018 Ne297 (1)

PaGouas nporpamma nepecmMoTpeHa u 0100peHa Ha 3acenanuu kadeapsl GU3NKA U
meTtoauku o0yuenus ¢pusuke 20.05.2018 r. mpotokon Ne 7.

BHecenHble U3MEHEHUS YTBEPKIALO:

e
3aBenyromuii kadeapoit GuMOD %ﬁ B.N. Tecnenko

Ono6peno HMC UMD

[TpoTtokon Ne 7 ot 20.05.2018 1. /@'/
[Ipencenarens HMC UMD C.B. bopTHOBCKUI



JIucT BHeceHUus U3MEHEeHU

JlononHeHus: U u3MeHeHus padoueil mporpammsl Ha 2018/2019 yueOHbIit ron

B pabouyro mporpaMMy BHOCATCS CIIEIYIOIINE N3MEHEHUS:
1. Ha turyneHoM nucre PIIJI m ®OC u3zMeHeHO Ha3BaHHWE BEJOMCTBEHHOMU
NpPUHAUIEKHOCTH «MHUHHCTEPCTBO HAayKM M BBICIIEr0 00pa3oBaHUS» Ha

OCHOBAHUHU TMpHKa3a «O0 BHeceHUU u3MeHeHul B cBeneHuss o KITIY wum. B.IL

AcrtadneBay oT 15.07.2018 Ne 457 ().



JIucT BHeceHUus U3MEHEeHU

JlomonHeHuss U u3MeHeHHWsT B pabodell mporpaMme AUCHUIUIMHBI Ha
2019/2020 y4eOHbIi TO
B pabouyto nmporpaMmy JTUCUUIIITMHBI BHOCSTCS CJIEIYIOIINE U3MEHEHUS:

1. Ciucok nuTepaTypbl OOHOBJEH YYEOHBIMU U  Y4e€OHO-METOAMYECKUMU
U3JIaHUAMH, DJIEKTPOHHBIMH 0Opa3oBaTeiIbHBIMU pecypcamu. (OOHOBIEH
IepeyYEeHb COBPEMEHHBIX npodeccruoHaIbHbIX 0a3 JAHHBIX u
UH(OPMAITMOHHBIX CIIPABOYHBIX CUCTEM.

2. OOHOBJICH TIEpeUYCHb KOMITETCHITUI

3. OGHOBINEH MepevYeHb JUIEH3UOHHOTO IPOTPAMMHOTO 00ECTICYEHHUSL.
PaGouas nporpamma nepecmMoTpeHa u 0100peHa Ha 3acenanuu kadeapbl GU3NKA U
metoauku oOyuenus ¢usuke 11.04.2019 r. npotokon Ne 8.

BHeceHHble U3MEHEHUS YTBEPKIALO:

e
3aBenyromuii kadeapoit GuMOD %) B.N. Tecnenko

S

Onobpeno HMC UMD

ITporokos Ne 8 ot 16.05.2019 r. /@'/
IIpencenarens HMC NUMO®U C.B. boptHOBCKUI



3. VUEBHBbBIE PECYPChHI
3.1.
«DOU3UKAY

KAPTA JIMTEPATYPHOI'O OBECIIEYHEHMA JUCHUITJIMHBI

JJIA 00y4aKIuXcsi 00pa3oBaTeIbHOM NMPOrpaMMbl
Hamnpasnenue noarorosku 44.03.01 Ilenarornueckoe oOpazoBaHue,

HaIpaBJIeHHOCTH (MTpoduiib) 00pazoBaTenbHOM MTporpaMmMbl MaTeMaTrka
(3a04Has hopma 0OydeHus)

HaunmenoBanue

Mecto xpaneHust/
3JIEKTPOHHBIN aJpec

Kon-Bo
AK3EMILISIPOB/
TOYEK JOCTyIa

OcHoBHas nuTepaTypa

CasenbeB, N.B. Kypc obmeit ¢usuku. Tom 1. | Hayunas Oubnuoreka 30
MonekynsapHas ¢usznka : Yueb. mocodue s KTTIY um. B.IT.
CTYJEHTOB BTY30B. — 4-¢ u3d., crep. — M.: ActadneBa
Hayka. I'n. pen. ¢us.-mar. aur., 1973. — 528 c.
Jlanncoepr, I'.C. Kypc oOmeli ¢usuku. Yue6. | Hayunas 6ubnuoreka 30
nmocoOue sl CTyASHTOB (hu3. CIell. BY30B. — 5-¢ KTTIY um. B.IT.
u3n., nepepab. u gom. — M.: Hayka. ['n. pen. AcradneBa
¢uz.-mar. aut., 1976. — 928 c.
I'epmenszon  E.M., Kypc oOmeii ¢usuku. | Hayunas Oubnuoreka 19
MounekynsapHas (pusuka: yueOHOE Mmocooue s KTTTY um. B.IT.
CTyneHTOB (¢u3.-mar. (ak. men. uH-ToB/ E. M. Acradnena
I'epmienson, H. H. Marnos. - 2-e u3z., nepepaod..
- M.: IPOCBEIIEHHUE, 1987. - 304 c.
JlomonHUTENbHAS TUTEpaTypa
Tecnenko, B. . ®usuka aroma m atomHoro | Hayunas 6uGimoreka 95
aapa: ydeOHo-MmeTonuueckoe mocobue/ B. U. KTTIY um. B.IL
Tecnenko. - Kpacnosipck: KITIY wum. B. II. Acrtadnena
Acradnbena, 2012. - 332 ¢
JlatetanieB, C. B. ®wusuka: MexaHHKa, OBC KITIV um. B.IL NuauBuyanbHbIN
AJNIEKTPOJMHAMUKA [DJIEKTPOHHBIA pecypc| Acradnena HEOTrpaHUYEHHBIN
yueOHOe nocobue TUIS CTYJCHTOB JOCTYTI
negarorndeckux By3oB / C. B. Jlateianes, H. B.
[IpokomnbeBa; KpacHosp. roc. nea. yH-T uMm. B.
I1. AcrapveBa. — MUzn. 2-e, crepeorun. —
Kpacnosipck, 2012. — 201 c. — Pexxum nocryma :
http://elib.kspu.ru/document/5688.
Crapony6uesna, ['.I1. Kypc nekuuit no ¢usuke: | ObC «YHuBepcuterckas | MHauBuyanbHblit
MEXaHUKa, MOJIEKYJISIpHAS ¢dusuka, OuOIMOTEKa OHIIAHHY HEOTPaHUYCHHBIN
TEPMOJUHAMHKA. DJICKTPUUYECTBO U MArHETH3M: JOCTYTI

yueoHoe mocobme / I'.Il. CrapomybueBa, A.A.

Xamenko; @enepanbHOE  TOCYJapCTBEHHOE
OromKeTHOE  00pa3oBaTeNbHOE  YUpEXKICHHE
BBICIIEr0  NMPO(PECCHOHATFHOTO  00pa30BaHU

CraBpoOmnoNbCKUIl TOCYAApCTBEHHBIM arpapHbIi
yHuBepcuteT. - CraBponosb : CTaBpOnoIbCKUI
rOCyJapCTBEHHBIM  arpapHbli  YHHUBEPCHUTET,
2017. - 169 c. : wi1. - bubmuorp. B kH. ; To xe
[DNIeKTpOHHBII pecypcl]. - URL:



http://elib.kspu.ru/document/5688

http://biblioclub.ru/index.php?
page=book&id=485008

Kynacosa, C.B. Kypc mnekuuii no oOmei | ObC «Yuuepcurerckas | MuauBugyanbHbIi

¢uzuke: ydeOHOe mocobwe i OakanaBpoB /| OuOIMOTEKAa OHJIAWH» HEOTPaHUYCHHBIN
C.B. KyznacoBa, M.B. Cononuxuna. - Mockasa ; JOCTYII
bepmun:  upexr-Menua, 2016. - Y. 1.

MexaHuka. MonekynsipHast ~ ¢uzuka  H

TepMoaMHaMuKa. - 174 c¢. : wr, Tabm. -

bubnmorp. B xH. - ISBN 978-5-4475-6909-9 ;

To xe [Dnektponnsii pecypc]. - URL:

http://biblioclub.ru/index.php?
page=book&id=436995

WNudopmanroHHbie CrIpaBOYHBIE CHCTEMBI

Hayunass OubOmuoreka KITIY wum. B.IL http://library.kspu.ru CBOOOTHBIIH
Acrtadnena JOCTYTI
Elibrary.ru [DnexTpoHHBII pecypc]: http://elibrary.ru CBoOOIHBIN
AIIEKTpOHHAss OubOnmoTedHass cucrema : 0Oasza JOCTYTI

JAHHBIX COJICPXKHUT CBEICHHS 00 OTEYECTBEHHBIX
KHUTaX U NECPUOANYCCKUX HU3JaHHAX II0 HAYKC,
TEXHOJIOTUH, MeIunuHe u oOpasoBanuto / Poc.
Wudopwm. [Topran. — Mocksa, 2000

East View : yHuBepcambHbIe 0a3bl JTaHHBIX https:// CBOOOTHBIH
[DnexTpoHHBIH pecypc] : dlib.eastview.com / JOCTYTI

nepuoavka Poccun, Ykpaunsl u crpan CHI' . —
Onektpon.aad. — OO0 UBUC. — 2011

CoracoBaHo:

yr

['1aBHBINM OMOIHOTEKAPD / J <+ _DoproBa A.A.
(MOMKHOCTD CTPYKTYPHOTO TO/ipa3ienieHns)  (MOAMKICH) (Pammnus 1.0)



https://dlib.eastview.com/
https://dlib.eastview.com/
http://elibrary.ru/
http://library.kspu.ru/
http://biblioclub.ru/index.php?page=book&id=436995
http://biblioclub.ru/index.php?page=book&id=436995
http://biblioclub.ru/index.php?page=book&id=485008
http://biblioclub.ru/index.php?page=book&id=485008

Kapra maTtepuanbHo-TexHHM4YecKoil 0a3b1 padoueii MPOrpaMMspl 1M CHUIIIMHBI

dusuka

AJ1s1 00y4aAKIMXCsl 00pa30BaTe/bHOM MPOrpaMMbl
Hanpasnenue noarorosku 44.03.01 Ilegarornueckoe oopazoBaHue,
HaIpaBJICHHOCTH (Mpoduiib) 00pa3zoBaTelbHON MPOrpaMMbl MaTemaTuka

(3a0uHas hopma 0OyUeHUs)

Ayauropusi

Ob6opynoBanue

A5 IPOBE/ICHN s 3aHATHH JIEKIIMOHHOT0 THIIA, 3aHATHH CeMHHAPCKOIo THIA,
KYPCOBOI'0 IPOEKTHPOBaHNS (BBINOJHEHUS] KYPCOBBIX padoT), IpyNIoOBbIX
HHAUBHAYAJTbHBIX KOHCY/IbTAUH, TEKYILIEro KOHTPOJIS yCIIeBAeMOCTH H

NMPOMEKYTOYHOH aTTeCTAlUU

yIL

IlepeHncona, 7,

r. KpacHospck, [IpoekTop-1miT., yueOHast qOCKa-21IT., KOMIBIOTEp - T
yin. Ilepencona, 7, | Linux Mint — (CBo6oxanas nunensust GPL)
aya. 1-10
r. Kpachnosipck, MapxkepHas gocka- 1 1IIT., KOMIBIOTEP-71IT., I0CKa

y4eOHas- 1 mT.

YL

[Tepencona, 7,

ayn. 1-11a Linux Mint — (CoOoxnas nunensust GPL)
KomrmbsroTep ¢ BBIXOJOM B HHTEPHET — 9IIT., MPOEKTOP —
11mT., HaraaaHbBIE TOCOOUS (CTEHBI), MapKepHas JIOCKa —
r. KpacHosipck, A ( b1), MapKepHast

1mT. ¢ yCTpoWCTBOM U1l MHTEPAKTUBHOM JJOCKH, 10CKa
MapkepHas — 1t

yIL

IlepeHncona, 7,

ayn. 2-06 Anbt Obpaszosanue 8 (yunensus Ne AA0O.0006.00,
noroBop Ne JIC 14-2017 ot 27.12.2017
r. Kpachosipek, VYuebnas nocka-1mr., npoekrop-11mr., KoMnbpoTep-1mr.,
ya. IlepencoHna, 7, MapKepHasi JOCKa- 1 mT., AeMOHCTPAMOHHBINA CTOJ- 1 1T
ayn. 2-11 Linux Mint — (CBo6onas nuuensus GPL)
r. KpacHOApCK, MapkepHas 10ocka-211T., MHTEpaKTUBHAs JOCKa- 1 mT.,

npoekTop- 1 mT., HoyTOyk-10mT., TeneBuzop- 1mrT.,
KoMIbroTep- 2mT., MOVY-lmr.

ayn. 2-19 Linux Mint — (CBob6oaHas nurien3us GPL)
KomneroTep- 11T., ”HTEpakTUBHAS AOCKA - | mIT.,
r. KpacHosipck, :
yn. Tlepercona, 7, cucrtema Buseokondepentcszu Policom — 1 mir. (6e3
ayaL 3-02 chn), yq.e6Ha${ nocKa- lmr
Linux Mint — (CBob6onas nuren3us GPL)
r. KpacHospck, VYuebHas gocka-1mrT., skpan-1mr., mpoekTop-1mrT.,
yu. Ilepencona, 7, KOMITbIOTEP- 1 TIIT.
ayn. 3-11 Linux Mint — (CBo6oanas smnen3us GPL)
r. KpacHospck, Kommetorep ¢ BbIxog0oM B uHTEpHET-1011T, yyeOHas
ya. [lepeHcoHa, 7, Jocka-1 mrT.
ayn. 3-12 Linux Mint — (CBoOoxnas nunensust GPL)
r. KpacHosipck, Komnsrorep-15mit., mpunTep-11mt., MapkepHas JoCKa-
ya. IlepencoHna, 7, lurr., mpoekTop- 1 1T., ”HTepaKTUBHAS JOCKa- | IHIT.
ayn. 3-13, 3-14 Linux Mint — (CBo6oanas smnen3us GPL)
r. KpacHosipck, [Ipoekrop-1ut., KOMIbIOTEP-121IT., MapKepHas JOCKa-
yi1. Ilepencona, 7, l1T., MHTEpaKTUBHAS TOCKA- 1 IIT.
ayn. 3-15 Microsoft® Windows® 8.1 Professional (OEM

auueH3us, KoHTpakT Ne 20A/2015 ot 05.10.2015);
Kaspersky Endpoint Security — JIun ceprudukar
Nel1B08-190415-050007-883-951;

7-Zip - (CBoboanas iunens3us GPL);

Adobe Acrobat Reader — (CBoOonHas nuiieH3usl);




Google Chrome — (CBoOoHast TUTICH3MS);

Mozilla Firefox — (CBoOogHas TUIIEH3US );

LibreOftice — (CBoOoanas nunensus GPL);

XnView — (CBoOomHas TUTICH3US);

Java — (CB0oOOIHAS TUIICH3MSA);

VLC — (CBoOonHast TUIIEH3HS);

XKusas maremaruka 5.0 (Koutpakr HKC-/1b-294/15 ot
21.09.2015, munensus Ne 201515111);

GeoGebra (CBoboaHO pacmpocTpaHsiemMas B
HEKOMMEpYECKUX (YU4ECOHBIX) IENSIX JTUIICH3HS)

r. KpacHospck,
yi. Ilepencona, 7,
ayn. 4-01

VueOnas nocka-1T., Onbanoreka

r. KpacHosipck,
yn. Ilepencona, 7,
ayn. 4-02

Komnbrorep -11mit., mpoekTop- 1 IT., ”HTEpaKTUBHAS
nocka- 1 mT., MmapkepHas nocka- 1 mT., yaeOHas JocKa-
lmT. Linux Mint — (CBobomnas murieH3ust GPL)

r. KpacHosipck,
ya. IlepencoHna, 7,
ayn. 4-11

YueOnas gocka-lmr.

JJISI CAMOCTOAITEJIbHOM padoThI

r. KpacHosipck,
ya. IlepencoHna, 7,
ayn.1-01
OrtpacneBas
OoubanoTeka

Konup- 1t

r. KpacHospck,
ya. Ilepencona, 7,
aya. 1-02
YurtaibHbIN 345

Komnerotep-10mt., mpuntep- 1t
Anbt O6pazoBanue 8 (nmuuen3us Ne AAO.0006.00,
noroBop Ne JIC 14-2017 ot 27.12.2017
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