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1. I'Iepequb nnaHnpyembIiX pe3ynbraTtoB 06yqe|-|m| no gaucuunniuHe (MOAy.ﬂIO), COOTHECEeHHbIX C
nnaHnpyemMbiMU pe3ynbrataMmn oCBOEHUA 06pasoBaTeanoF1 nporpamm

YHMBepcaanble KomMneTeHUnun

Tabnuua 1
HaumeHoBaHue
KaTteropum Kop HanmeHoBaHue Koa n HanmeHoBaHue nHankatopa PesynbTathl
(rpynnbi) KOMMeTeHLUN KOMMeTeHUnmn AOCTUXEHNUS KOMMNETEHLIK obyyeHus
KoMneTeHuun
He NpeAyCMOTPEHbI Y4€OHbLIM Nf1laHoOM
O6wenpodeccnoHanbHblie KOMNeTeHUUU
Tabnuua 2
Kon Koa w HanmeHoBaHue
HanmeHoBaHue komneTeHUUN MHAUKaTOpa AOCTMKEHUA Pe3ynbTaTthbl 06y4eHusA
KOMMneTeHUUmn
KOMMeTeHLnmn
OriK-2 CnocobeH npuMeHsATb onkK-2.1 31 OMNK-2.1
OCHOBHbIE 3aKOHbI U MeToAbl MNpumeHseT maTemaTnyeckne 3HaTb: OCHOBHbIE MOHATUSA N METOAbI
nccneaoBaHni eCTECTBEHHBIX | METOAbI U OCYLLECTBRSET MaTeMaTM4YeCcKoro aHanusa, NMMHenHown
HayK Ans pelueHuns 3aaad MaTemMaTnyeckyto obpaboTky anrebpsbl, Teopun auddepeHLmnanbHbIX
npodeccmoHansHom AaHHbIX, MONYYeHHbIX B Xoae ypaBHEHUI 1 3NIEMEHTOB TEOPUU
[eATernbHOCTH paspaboTkn npoayKuun YpPaBHEHUI MaTemMaTn4eckomn OUsmnKu,
06LLeCcTBEHHOro NUTaHus, a Teopun BEPOSITHOCTEN 1
TaKkKe IKCnepTusbl kavecTea MaTemMaTNYeCKON CTaTUCTUKN
CbIpbsi U TOTOBOW NPOAYKUMM Y1 0OMnkK-2.1
YMeTb: NPUMeHATb MaTemaTuyeckme
MeToAbl NpU peLleHnn
npodeccroHarnbHbIX 3a4ad
OrnK-3 CnocobeH ncnonb3oBatb OrnK-3.1 32 OMK-3.1
3HaHMSA MHXEHEPHbIX MpumeHsAeT 3HaHMA MHXEHEPHbIX | 3HaTb: OCHOBHbIE 3rEMEHTLI U CBOWCTBA
MPOLIECCOB NpK peLleHnn Hayk B obnacTu akcnnyartaumm 3MEKTPUYECKMX N MarHUTHbIX Lienen;
npodeccmoHanbHbIX 3agady u COBPEMEHHOIO TEXHOMOMMYECKOTO | XapaKTepPUCTUKM OgHOMa3HbIX U
3KcnnyaTaumm CoBpeMeHHoro | o6opyaoBaHus, Npubopos 1 TpexdasHbix Lenemn B yCTaHOBUBLLNXCS
TEXHOMOrNYecKoro MeXaHW3MOB, UCMONb3YeMbIX B 1 NepexoaHbIX pexumax; NpUHUMNbI
obopynoBanus n npnéopos WHOYCTPUN NMUTaHWA paboTbl, XapakTepucTukn 1 obnactu
NPUMEHEHNE 3NEKTPOHHBIX U
PaanO3NEKTPOHHBLIX YCTPONCTB
MpodeccuoHanbHbIE KOMMNETEHLUN
Tabnuua 3
Kop HanmeHoBaHue Koa n HanmeHoBaHue nHAnKaTopa AOCTUXKEHUA PesynbTathl
KOMMeTeHUnmn KOMMeTEHLUUU KOMMeTeHUnn obyyeHus
He NpeAyCMOTpPEHbI Y4€6HbIM NiaHoOM
2. MecTo avcumnnuHbl (MOAyYNs) B CTPYKType obpa3oBaTenbHOM NporpaMmbl
MecTo ancunnnuHbl B CTPYKTYpe obGpasoBaTernbHOM NporpamMmmbl; oba3atenbHasa YacTb.
Tabnuuya 4

Kopn MpepwecTBylowme MapannenbHo ocBanBaemble
Mocneaytowmne AUMCUUNNUHBI
KOMMNeTeHLUn AUCLMNJINHbI OUCLMMIIUHBI
OriK-2 MaTemaTtuka; Teopus BEpOSATHOCTEN M MaTeEMaTNYECKas
Okonorus; CTaTUCTUKA;
O6Lwasn n HeopraHnyeckas AHanuTuyeckas XxMmMusi u u3anko-
XUMUSE; XMMUYEecKne MeToabl aHanu3a;
BroopraHuyeckas xumms OpraHunyeckas xumus;
Y4yebBHasa npakTuka: TexHonornyeckas
NpakTuKa;
Xumunyeckme OCHOBbI OMONOrMyecKkmx
npoueccos
OrK-3 VHXeHepHas 1 KomnbloTepHas [Mpouecchbl 1 annapaTtbl NULLEBbIX
rpacuka; NPOU3BOACTB;

MpuknagHasi MexaHuka;
OneKTpOoTEXHMKA U SNEKTPOHMKa

TexHonornyeckoe obopyaoBaHune
npeanpusiTUin 06LLLECTBEHHOTO NUTaHWS;
MponsBoacTBEHHAs NpaKTHKa:
TEeXHONOornyeckas npakTmka




3. O6bemM gMcUMNINHbI B 3a4€THbIX eguHuLax ¢ YKasaHnem KonmnyectBa akageMm4yeckmx 4acos,
BblAeJIeHHbIX HAa KOHTAKTHYIO pa60Ty Oﬁy‘-lﬁlOI.IJMXCﬂ C npenopaBartenem (I10 BMnaam y‘-IGGHbIX 3aHﬂTMﬁ) U Ha
CaMOCTOATEeNIbHYO pa60Ty o6yqa+ou.mxc;|

Tabnuua 5

Bup y4yeb6HOM paboThl

Bcero yacos

AyauTopHasa KOHTaKTHasA

paboTa (Bcero), 128 80 48
B TOM Yucne:

NeKUMOoHHble 3aHaTus (J13) 48 32 16
nabopaTtopHble paboTbl

(nP) 48 32 16
npakTU4yeckne 3aHsATUs

(N3) 32 16 16
BHeayauTopHas 7 4 3
KOHTaKTHas pa6oTta, KCP

CamocTtosiTenbHasi

paboTa (Bcero),

B TOM Yucne: 63 33 30
nogrotoeka k J1P 21 11 10
CaMoCTOsTENbHOE 21 11 10
pelleHne 3agad

camMocTosiTenbHOe

n3yyeHne matepvana, 21 11 10

noAaroToBKa K
KOHTPOnbHbIM paboTam

®dopMbI TeKyLLero
KOHTPONS ycrneBaemMocTu

Bonpockl Ans NIMCbMEHHOTO U
yCTHoro onpoca. 3agayv ans
peLUeHNs Ha NPaKTU4eCKUX
3aHaTMAX. Bonpockl ans
oTt4yéta no lN3. KoHTponbHas

Bonpocbl Ans IMCbMEHHOTO U
yCTHOro onpoca. 3agayv ans
peLUeHNs Ha NPaKTU4eCKNX
3aHaTMAX. Bonpockl ans
oTt4yéTta no lN3. KoHTponbHas

Bonpockl Ans NMCbMEHHOIo 1
ycTHoro onpoca. 3agayv ons
peLUeHnst Ha NPaKTUYECKUX
3aHaTuAX. Bonpockl ans
oTt4yéta no lN3. KoHTponbHas

paboTta paboTta paboTta
®DopMbl NPOMEKYTOHHOMN
3K3aMeH, 3K3aMeH 3K3ameH 3K3ameH
aTTecTaumm
KoHTponb 54 27 27
UTOrO: yac. 252 144 108
UTOrO: 3.e. 7 4 3

4. CopepxaHue OUCLMNIINHBbI, CTPYKTYPUPOBaHHOE NO TemMaM (pa3aenam), ¢ ykazaHueMm oTBe4EeHHOro Ha
HUX KonnyectBa akageMun4yeckmux 4yacos u BuaoB yqeﬁHbIX 3aHATUN

Tabnuya 6
Ne HaumeHoBaHue pazgena Buabl y4e6GHOM Harpy3Kku 1 ux TPyA0OEeMKOCTb, Yachbl
pasaena ANCLMNANHLI n3 neP n3 cPC kcp | Kowr- | Beero
ponb YacoB
1 duranyeckne 0CHOBbI MEXAHWUKM 12 12 8 16 2 14 64
2 OCHOBbI MOMEKYNAPHON ON3UKM 1 12 12 8 16 2 13 63
TEPMOAVHAMUKN
3 ONeKTpU4ecTBO 1 MarHeTU3m 12 12 8 15 2 14 63
4 OnTuka 1 KBaHTOBasi usmka 12 12 8 16 1 13 62
WUToro: 48 48 32 63 7 54 252
4.1. CopepxaHue NeKUMOHHbIX 3aHATUN
Tabnuua 7
Kon-Bo
Ne | Hanmenosanme CopepxaHue nekumm . yacoB/4yacoB
n3 paagena Tema nekuum (nepeyeHb AuOaKTUYECKNX eOUHIL: B 5
paccmaTtpuBaeMbIX NOATEM, BOMPOCOB) 3NEeKTPOHHOM
cdopme
Cemectp 1
1 | dusnyeckne KnHematunka KnHemaTtumka maTepuanbHon Toukn. Cuctema otcyeTa. 12
OCHOBbI CkopocTb U yckopeHue. Tpaektopus 1 nyThb.
MeXaHUKM HopmanbHoe 1 TaHreHuuanbHoe yckopeHue. [BmxeHune
MO OKPY>KHOCTW.
2 | OcHoBbl MpoeanbHbin ras Cratuctuyeckas usmka u TepmMoaMHaMmKa. 12
MOINeKynspHoOn WpeanbHbin ra3. YpasHeHne MeHaeneeBa-KnanenpoHa.
hu3nkn n M3onpoLeckl. YpaBHEHUS COCTOSIHNSA. TeMneparypa.
TEPMOAVHAMUKN TepmognHammyeckme OyHKUUN COCTOSHUS.
3 | OnekTpuuectBo | dnekTpocTatuka OnekTtpocTtatuka. OCHOBHbIE NOHATUS. DNeKTpocTaTuka 10




1 MarHeTuam B Bakyyme. OreKkTpocTaTtuka B BellecTBe.
OneKTpu4ecknii 3apsia. 3akoH CoxXpaHeHus
anekTpuyeckoro 3apsga. 3akoH Kynowxa. MpuHumn
cynepno3vuun. Teopusi 6nmskoaenictaust. MNoTeHuyman
anekTpuyeckoro nons. KongeHcatop.

WUTtoro 3a cemectp 32
CemecTp 2
OnekTpuyecTBo | OnekTpocTtatuka OnekTtpocTtatuka. OCHOBHbIE NOHATUS. DNeKTpocTaTuka 8
N MarHeTusm B BaKyyMe. QnekTpocTaTika B BELLECTBE.

OnekTpuyecknin 3apsaa. 3aKoH COXpaHeHus
anekTpuyeckoro 3apsga. 3akoH Kynona. MNpuHumn
cynepnosuumun. Teopusi 6nuskogencrteus. MNMoteHunan
anekTpuyeckoro nons. KongeHcatop.

OnTturka un Tennosoe n3ny4yeHve 3akoHbl TennoBoro nanyyexnus. Popmyna MNMnaHka. 8
KBaHTOBasi OHeprusa doToHa
busmka
UTtoro 3a cemecTtp 16
WUTtoro 3a kypc: 48
WUroro: 48

4.2. CogepxaHne nabopaTopHbIX 3aHATUN

Tabnuuya 8
CopepxxaHue nabopaTtopHou paboThbl Kon-
HanmeHoBaHue HanmeHoBaHue .
. (nepeyeHb AMOAKTUYECKMX €OUHNLL: BO
pasgena na6opaTopHowu paboTbl
paccmaTpuBaeMbIx NOATEM, BONPOCOB) YacoB
Cemectp 1
duanueckune Pelwenne 3agay no 3aKkoHbl NPSIMONMHENHOIO ABWKEHNsI. PaBHOYCKOpEHHOoEe 32
OCHOBbI KMHEMaTUKe aBmxeHne. CKOpoCTb, YCKOPEHWE Npy KPUBOSTMHEAHOM
MEeXaHWKU OBvxeHun. 3akoHbl HetoToHa. Cunbl B MexaHuke. 3akoH
BCEMUPHOro TAroteHns. Cunel ynpyroctu. 3akoH Nyka.
Cwunbl TpeHus. Bec Tena. PaboTa cunbl 1 ee BblpaxeHne
Yepes KPUBOMMHENHBIN UHTerpan. 3akoH COXpaHeHUst
umnynbca. KuHetTnyeckasa aHeprus MexaHu4eckom
CUCTEMBI U ee CBA3b C paboTow BHELLHNX CUIT,
NPUMNOXEHHbIX K cucteme. NoTeHumanbHasa aHeprus
CUCTEMBI, ee CBA3b C paboTon BHeLHUX cun. MomeHT
cunbl. OCHOBHOE ypaBHEHME OUHAMWKM BpaLLaTenbHOro
OBVXXEHUS TBepaoro rena. MomMeHT nHepumm Tena.
Utoro 3a cemectp| 32
CemecTp 2
OcHoBblI PeweHne 3agay Ha OcHoBbl MKT. Mogenb ngeansHoro rasa. YpaBHeHve 16
MONeKynspHOn n3onpouieccsl COCTOSIHMSA naeanbHoro rasa. Misonpouecchl. MNMoHaTne o
DU3NKM 1 Temnepatype. [lepBoe Ha4yano TepMOANHAMMKN.
TepMoANHaAMUKN BHyTpeHHssa aHeprus. KonvyecTtBo Tennotel. PaboTa rasa
B TepMmoauHamuke. Yucno cteneHen csobofbl.
BHYTpeHHsIA 3Heprna naeansHoro rasa. TennoemKocTb.
Utoro 3a cemectp | 16
WUtoro:| 48
4.3. ConepxaHue NpakTUYECKUX 3aHATUN
Tabnuuya 9
Kon-Bo
CopepkaHue NpakTU4eCcKoro 3aHATUA YacoB/yacoB
HanmeHoBaHue Tema npakTM4ecKoro .
pasnena 3AHSTUS (nepeyeHb ONAAKTUYECKNX eQUHUL: B 5
paccmaTtpuBaeMbIX NOATEM, BONPOCOB) 3NEeKTPOHHOM
cdopme
Cemectp 1
dusnyeckne PeleHue 3agay no 3aKoHbI NPSAIMONMHENHOrO ABMXKEHUS. PaBHOYCKOpEHHOE 16
OCHOBbI KMHEMATUKE aBuxeHue. CKopoCTb, YCKOPEHWE NPU KPUBONUHENHOM
MeXaHUKK ABuxeHun. 3akoHbl HetoToHa. Cunbl B MexaHuke. 3akoH

BCEMUPHOrO TAroteHns. Cunel ynpyroctu. 3akoH Nyka.
Cwunbl TpeHus. Bec Tena. PaboTa cunbl 1 ee BbipaxeHne
yepes KPMBOMWHENHbIN nHTerpan. 3akoH COXpaHeHus
umnynbca. KuHetnyeckasa aHeprug MexaHn4eckom
CUCTEMBI 1 ee CBA3b C paboTow BHELLHNX CWIT,
NPUNOXEHHBIX K cucteme. NoTeHumansHas sHeprus
cucTeMbl, ee CBsi3b C paboTon BHELWHUX cun. MoMeHT
cunbl. OCHOBHOE ypaBHeHWe ANHaMMUKN BpaLLaTenbHoro
ABWXKeHus TBepAoro tena. MoMeHT nHepuum Tena.

WUTtoro 3a cemectp |16




CemecTp 2
2 | OcHoBblI PelwleHne 3agay Ha OcHosbl MKT. Mogenb ngeanbHoro rasa. YpaBHeHue 16
MOIeKynsipHon n3onpouecchl COCTOSIHUSA naeansHoro rasa. Msonpouecchl. MNoHaTHe o
DU3NKM 1 Temnepatype. [lepBoe Ha4yano TepMOANHAMMKN.
TepMoAMHaAMUKN BHyTpeHHssa aHeprus. Konnyectso Tennotbl. PaboTa
rasa B TepMoauHamuke. Yncno creneHemn ceoboapl.
BHYTpeHHsIA 3Heprna ngeansHoro rasa. TennoemKocTb.
UToro 3a cemectp 16
WUTtoro 3a kypc: 32
WUroro: 32
4.4. CogepxaHne caMoCTosTeNIbHOW paboThl
Tabnuua 10
o CopepxaHue camocTosaTenbHOM paboTbl Kon-
Ne ([ HammeHoBaHue Bug camocTofiTenbHOMN .
(nepeyeHb AMOAKTUYECKMX eOUHNLL: BO
n/n pasgena paboThbl
paccMmaTpuBaeMbIX NOATEM, BONPOCOB) YyacoB
CemecTtp 1
1 | ®dusunueckme MOArOTOBKA K MPaKTUYECKUM 3aKoHbl NPSAMONMHENHOO ABMKEHUS. PaBHOYCKOpeHHOe
OCHOBbI 3aHATMAM, caMmocToATenbHOe | ABwkeHne. CKOpOCTb, yCKOpEeHUe npu KpMBONMHENHOM
MeXaHWKU n3yyeHve matepmnana, aBvxeHun. 3akoHbl HetoToHa. Cunbl B MexaHuke. 3akoH
MOArOTOBKA K KOHTPOMbHON BCEMUPHOrO TAroteHns. Cunel ynpyroctu. 3akoH Nyka.
pabote Cwunbl TpeHus. Bec Tena. PaboTta cunbl 1 ee BblpaXeHue
Yepes KPUBOMMHENHBIN UHTerpan. 3akoH COXpaHeHUst 11
umnynbca. KuHeTnyeckasa aHeprus MexaHu4eckom
CUCTEMBI U ee CBA3b C paboTow BHELLHNX CUIT,
NPUINOXEHHBIX K cucteme. MNoTeHumanbHas aHeprus
CUCTEMBI, ee CBA3b C paboTon BHeELWHUX cun. MomeHT
cunbl. OCHOBHOE ypaBHEHME OUHAMWKM BpaLlaTenbHOro
OBWXXEeHUsA TBepaoro Tena. MoOMeHT nHepumm Tena.
2 OcCHOBbI NnoAroToBKa K NPakTUYeCKNUM OcHosbl MKT. Mogenb ngeansHoro rasa. YpaBHeHue
MOIneKynspHomn 3aHATUAM, CAMOCTOSATENBHOE | COCTOSHMSA MaeanbHOro rasa. Msonpouecchl. [MoHaTue o
DU3NKM 1 n3yyeHne maTtepuana, Temnepatype. [lepBoe Ha4yano TepMOANHAMMKN. 11
TEPMOAMHAMMKM | MOAroTOBKA K KOHTPOIbHOM BHyTpeHHsa aHeprus. KonvyecTtBo Tennotel. PaboTa rasa
pabote B TepMoauHamMmuke. Yncno creneHen csoboapl.
BHYTpeHHsa aHeprus ngeansHoro rasa. TennoemkocTb.
3 | OnekTpnyecTBo | NOAroToBKa K MPaKTUYECKUM OnektpocTatuka. OCHOBHbIE NOHATUS. DNeKkTpocTaThka B
N MarHeTusm 3aHATUAM, CAMOCTOSATENBHOE | Bakyyme. OrekTpocTaTuka B BeLLeCTBe. JNeKTpUYecKuii
n3yyeHne maTepuana, 3apsia. 3aKoH CoXpaHeHWs 3NeKTPUYECKOro 3apsaa. 3akoH 11
NoAroTOBKA K KOHTPOSTbHON KynoHa. MNMpuHumn cynepnosuunn. Teopus
pabote 6nuskogencTeus. MNoTeHunan anekTpn4eckoro norns.
KongeHcarop.
WTtoro 3a cemectp | 33
CemecTp 2
3 | OnekTpuyecTBo | nMoaroToBKa K MPaKTUYECKUM OnektpocTtatuka. OCHOBHbIE MOHATUSA. JneKTpocTaThka B
N MarHeTusm 3aHATUAM, CAMOCTOSATENBHOE | Bakyyme. OrekTpocTaTuka B BELLeCTBE. JNeKTpUYecKuii
n3yyeHne maTepuana, 3apsia. 3aKoH CoOXpaHeHWs 3NeKTPUYECKOro 3apsaa. 3akoH 10
NoAroTOBKA K KOHTPOSTbHON KynoHa. MNMpuHumn cynepnosuuun. Teopus
pabote 6nuskoaenicTeus. MNoTeHumMan anekTpruYeckoro nons.
KongeHcarop.
4 | Ontukan NOAroToBKa K NPaKTU4ECKNM 3akoHbl Tennosoro usnyyexHus. ®opmyna MNMnaxka.
KBaHTOBasi 3aHATUAM, camocTosiTeNnbHoe | QHeprusi poToHa.
umsmka n3yyeHve maTtepmana, 20
NOAroTOBKA K KOHTPOMbHOM
pabote
Utoro 3a cemectp | 30
Wtoro 3a kypc:| 63
UTtoro:| 63

5. MeToanyeckue ykasaHusi Ansi o6y4alomMXcsi N0 OCBOEHUIO AUCLMMIIMHLI (Moayns)

MeToaunyeckue ykazaHus npu paboTte Ha nekuum

o nekuun oGy4yaroLMincs OOMKEH NPOCMOTPETb y4eBGHO-METOANYECKYIO U HAaYYHY0 NUTepaTypy Mo Teme
nekuuu ans Toro, YTobbl MMETb NpeAcTaBrneHne o Npobnemax, koTopble 6yayT NOAHATHI B NEKLNN.
Mepen Hayanom nekuuMn obydalowmmcs coobliaeTca Tema NekuuW, NnaH, BOMpOChbl, Noanexaiiue
PacCMOTPEHWI0, [0BOASATCS OCHOBHble NUTepaTypHble WUCTOYHUKW. Becb y4yeGHbIi MaTepuan, coobliaembii
npenogasarternieM, JOKeH He NpocTo npocnywmneatbes. OH OoMmKkeH OblTb aKTUBHO BOCMPUHAT, T.€. YCrbillaH,
OCMbICIIEH, MOHAT, 3adpuKCcMpoBaH Ha Gymare W 3akpenneH B naMaTu. MpucTynas K crylwaHuilo HOBOro y4eGHOro
maTtepuana, nornesHo MbICNIEHHO YCTaHOBUTb €ro CBA3b C paHee UsyvyeHHbIiM. Crieds 3a TEXHUKOW YTEeHUs NeKuum
(aKkueHT Ha CyLIeCTBEHHOM, MOBbILIEHWE TOHa, W3MeHeHWe puTMa, naysa U T.n.), Heobxogumo Bcred 3a



npenogaBartefieMm yMeTb BblOENATb OCHOBHbIE KaTeropumu, 3akOHbl U onpenendatb UX coaepxxaHue, I'Ip06J'IeMI:I,
npegnonaratb UX BO3MOXHble peLlleHnd, [OoKa3aTesibCTBa W BbIBOAbI. Ocyl.l.l,eCTBJ'IFlﬂ Takyro paGOTy, MO>XHO
3Ha4YMTenNbHO 0bneryntb cebe NnoHMMaHue yqe6Horo MaTtepuana, ero KOHCNnekTmpoBaHme n AanbHenwee n3ydeHue.

MeToguyeckune ykasaHus npu paboTte Ha nabopaTopHOM 3aHATUM

MpoBeneHwne nabopatopHon paboThbl 4ENUTCS Ha OBE YCMNOBHbIE YAacTU: TEOPETMYECKYIO N MPAKTUYECKYHO.

HeobxoanmbIMU CTPYKTYPHbIMW 3NIEMEHTaMU 3aHATUS ABNAOTCA NpoBeaeHue nabopatopHon paboThl,
npoBepKa yCBOEHHOro Matepuana, BkrovatoLas obcy>xaeHne TeopeTU4EeCcKnX OCHOB BbIMOSTHAEMON paboThl.

Mepen nabopaTtopHoW paboTOM, Kak MpPaBWMO, MPOBOAUTCH TEXHUKO-TEOPETMYECKUA WHCTPYKTaXx Mo
ncnonb3oBaHuio Heobxogumoro obopynoBaHus. [NpenogaBaTens KOpPpeKTUpPYeT AesATenbHOCTb obyyatollerocs B
npouecce BbINOSHeHMs paboTbl (Mpu HeobxoammocTu). MNocne 3aBeplueHns nabopaTopHon paboTbl NOABOAATCA
utorun, obcyxaarTca pesynbTaTthl AeATENbHOCTH.

Bo3smoxHbl cnepywowmne ¢opMbl  opraHusauumn nabopatopHbix paboT: dpoHTanbHas, rpynnoBast u
unHausmayanoHasa. [lpu dpoHTanbHOM opme ofgHoTuNHas paboTa BbINOMHAETCA BcemMu Obydarowmmucs
oaHoBpemeHHo. Mpu rpynnoson dhopme paboTa BeinonHAeTcs rpynnon (komangown). MNpu nHgusuayansHowm opme
obyyaroLmmmucs BeINOMHAKTCA HAUBMUAYaNbHbIE PpaboThl.

Mo kaxxgon nabopaTopHoW paboTe MMEeKTCS MeToANYeCcKue ykasaHusi No UX BbIMOMHEHWUIO, BKMOYaKoLWmne
HeobXoOUMbIN TEOPEeTUYECKUA W NPaKTUYECKUA MaTepuan, coaepxaliue 3dnemMeHTbl U NnocneaoBaTernbHYH
WHCTPYKUMIO MO MPOBEAEHUIO BbiOpaHHOM paboTbl, HAUBMAYamNbHbIE BapuaHTbl 3agaHui, TpeboBaHns n opmy
OTYETHOCTM NO AaHHOW paboTe.

MeToaunyeckue YKa3aHua npu noaroTtoBke un pa60Te Ha NPAaKTU4€CKOM 3aHATUN

lMpakTuyeckne 3aHATMA NO OUCUUMMMHE MNPOBOASATCA B UENsX BblpabOTKM MPaKTUYECKUX YMEHUA U
nprMobpeTeHNsi HAaBbLIKOB B peLleHnn NpodeccnoHanbHbIX 3adau.

MoproTtoBka 06yvaroLerocst K NPakTU4EeCKOMY 3aHSITUIO MPOM3BOAUTCA MO BONpocaM, pa3paboTaHHbIM Ans
KaXKgon Tembl MpaKTUYEeCKUX 3aHaTun u (Mnu) nekumi. B nmpouecce noaroToBkM K MPakTUMECKMM 3aHATUAM,
HeobxooumMo o6paTuTb 0cob0€e BHMMAHUE Ha CaMOCTOATENBHOE U3yYeHne PEKOMEHA0BAHHON NUTepaTypbl.

Pabota obyyatomuxcst BO BpeMsi NpakTUYECKOro 3aHATMS OCYLLEeCTBNSAETCA Ha OCHOBE 3afaHui, KOTopble
Bbl4aloTcst obyyaloLWmMmcs B Ha4ane nnm Bo Bpemsa 3aHATUA. Ha npakTu4eckmux 3aHATUAX NPUBETCTBYETCS akTMBHOE
yyactme B 06CyXaeHNM KOHKPETHBLIX CUTYyaLMi, CNOCOBHOCTb HA OCHOBE MOJTyYEHHbIX 3HAHWUI HaxoauTb Hanbonee
ahpeKkTnBHbIE peLLeHNs NOCTaBMEHHbIX MPOGNeM, yMeTb HaxoOuTb MOME3HbIN OOMNOSMIHUTENBHBLIM MaTepuan no
Tematuke 3aHATMW. Ha npaktnyeckmx 3aHsaTusax obyyarolwmecsa AOMKHbl yMeTb BblpaboTaTb onpegerneHHble
pelleHns no obo3Ha4yeHHoW npobneme. B 3aBMCMMOCTU OT CMOXHOCTU MpeaniaraeMbiX 3agaHun, Lenemn 3aHsaTus,
obLlert NoarotoBkM obydaroLmMxca npenogaBaTenb MOXET MOACKa3aTb OOy4yaroLMMCSt anropuTM peLueHus unm
nepBoe OencTBue, Unn ykasaTb obliee HanpaBneHue paccyxaeHwi. NMonyyeHHble pe3ynbTatbl obcyxaalTcs C
No3uLUA X afeKBaTHOCTU NN 3PEKTUBHOCTU B PACCMOTPEHHOM CUTyaLnn.

MeToaunyeckue ykazaHusi o NOAroToBKe K yCTHOMY onpocy

CawmocTodATenbHas pabota obyyalLmxcs BKMOYAeT MOArOTOBKY K YCTHOMY OMPOCY Ha CEMWHapPCKUX
3aHATUAX. [ns aToro obydvarowminca nsyyaeTt nekuMn, OCHOBHYIO U AOMONHUTENbHYIO nuTepaTypy, nybnvkaumu,
nHpopmaumio n3 IHTepHeT-pecypcoB. TeMbl 1 BONPOCHl K CEMUHAPCKUM 3aHATUSAM, BONPOCHI A1 CAMOKOHTPOMS
JoBoasTcs Ao obyyarLwwmxcs 3apaHee. OhdeKTUBHOCTbL NOATOTOBKM 00y4aoLUXCA K YCTHOMY ONpocCy 3aBUCUT OT
KadecTBa O3HaKOMJIEHVUSI C PEKOMEHOOBAHHOW nuTepaTtypoi. [Ons noaroToBKM K YCTHOMY OMpocy HeobGxooumo
03HaKOMUTLCS C MaTepPMarnom no Teme ceMMHap U 06paTUTb BHMUMaHUE Ha YCBOEHME OCHOBHbIX MOHATUN N3y4aeMon
TEMbI, BbIIBUTb HEACHbIE BOMPOCHI M NogoOpaTb OOMNOMHUTENbBHYI0 NUTEepaTypy ANs UX OCBELLEHUSA, COCTaBUTb
Te3WCbl BbICTYMIEHUS MO OTAENBbHBIM NPOGNeMHbIM acnektam. B cpegHeM, MoarotoBka kK ycTHOMY ONpocy No O4HOMY
CEMMHAPCKOMY 3aHSTUIO 3aHUMaEeT oT 2 40 4 YyacoB

MeToaunyeckune YKasaHusa npun HanncaHum KOHTpOﬂbHOﬁ paGOTbI

CTpyKTypa KOHTPONbHOWN paboThbi:

TUTYIbHBIN JIUCT,

cofepkaHne KOHTPOsbHON paboThl,

OCHOBHas YacTb KOHTPOMbHOM paboTbl,

BbIBOAbI N0 paboTe,

CMMCOK MCMOJSIb30BaHHON NUTepaTypbl.

Ob6beM KoHTpornbHOM paboThl A0 15 cTpaHWL, MalMHOMUCHOrO TekcTa Yepes 1.5 nHTepBana. B koHTponbHoM
paboTe [OOMKHO ObiTb OTPaXeHO YMEHWe cuUcTeMaTM3upoBaTb, aHanMaupoBaTtb, 0606LWiaTh, AenaTb BbIBOAbLI U
CBSI3blBaTb TEOPETMYECKME 3HAHMS C MPAKTMKOW. B TekcTe HE0BX0AMMO BbIOENUTL OCHOBHbIE UAEW U NPELNOXUTD
COBGCTBEHHOE OTHOLLEHWE K HUM, OCHOBHbIE MONOXEHWS paboThbl )KenaTenbHO UIMCTPUpoBaTh CBOMMM MpUMEpPaMMu.
B TekcTe HeobxooMMo genaTtb CChINIKU Ha UCMOMb30BaHHY NUTEPATYpPY C YKasaHWEM CTpaHuuy,. B KOHTpomnbHON
paboTe AOMmKHbI aKTMBHO MUCMOSb30BaTbCA HE MeHee 3 UCTOYHUKOB.



MeToguyeckume ykasaHuUs MO caMOCTOATeNbLHOM paboTe

OpraHusaums caMocToaTenNbHOM paboThl 00yYalLLNXCS OPUEHTUPYETCSA HA aKTUBHbIE METOAbl OBNageHus
3HaHUAMMU, pas3BUTUE TBOPYECKNX CMOCOBHOCTEN, Nepexod OT NOTOYHOro K UHAUBMAYaNU3NpoOBaHHOMY OBYy4EHMIO C
y4eToM NoTpebHOCTEN U BO3MOXHOCTEN oby4atoLerocs.

CamocTodaTtenecHasa pabota ¢ yyebHukamm, ydebHbiMM NocobusiMKU, Hay4yHOW, CMPaBOYHOM NUTEpaTypon,
MaTepuanamu nepuoamyecknx n3gaHum un NHtepHeta sBnsieTcs Hanbonee apekTUBHLIM METOOOM MOMy4eHUs
OONOSHUTENbHBIX 3HAHWA, MO3BONISIET 3HAYMTENbHO AaKTUBM3MPOBATb MpPOLIECC OBMageHus WHdgopmaumen,
crnocobcTByeT Gornee rnyboKkOMy YCBOEHMIO M3y4yaemMoro maTtepuwana. Bce HOBble MOHATUSA MO M3y4yaeMon Teme
Heob6xoOuMO Bbly4YMTb HAaU3YCThb.

CamocTosTensHas paboTta peanusyeTcs:
HenocpeaCTBEHHO B NpOLiecce ayaUTOPHbIX 3aHATUN;
Ha NeKUMsiX, NPaKTUYECKNX 3aHATUSNAX;
B KOHTaKTE C npenogasaTenieM BHE pamMOK pacnmcaHus;

e Ha KOHCynbTauusax nNo Y4ebHbIM BOMpocaM, B XOAe TBOPYECKMX KOHTaKTOB, MpU JMKBUOALUK
3a[J0MKEHHOCTEN, NPW BbINONMHEHUWN MHAMBUAYANbHbLIX 3a4aHUA U T. 4.;

e B MeToau4ecKkoM KabuHeTe, AoMa, Ha kKadeape npu BbINOMHEHUN O0yYaLWMMCS YY4EOHbBIX U NPAKTUYECKNX
3agau.

OdpekTuBHBIM  CPEeACTBOM  OCYLLUECTBMEHMsT oby4valolmMMca camocTodATenbHon paboTbl gABnseTcs
3NEeKTPOHHas MHopMaLNOHHO-06pa3oBaTenbHas cpefa yHUBEPCUTETA, koTopasi obecnevmBaeT 4OCTYM K y4€OHbIM
nnaHam, pabo4yvMm nporpammam AUCUUNIIMH (Mogyrnen), NpakThK, K U3gaHNsiM 3NEeKTPOHHbIX BUBNNOTEYHBIX CUCTEM.

6. MepeyveHb yyebHOM NuTepaTypbl N y4eOHO-MeTOAUYECKOro o6ecnevyeHus onsi CaMoCTOATENIbHOM paboThbl

Tabnuua 11
KHWXHbIN JlutepaTtypa
Ne ABTOp(bI), HANMEHOBaHMe, MECTO, roA U3gaHus ¢doHp (KD) ansa
n/n (ecnu ecTb, ykasaTb «rpud») WM 3NeKTPOH. | y4YyebHasa | caMocCT.
pecypc (3P) paboThbl

1. |CoboneBa B.B., EBcuHa E.M. + +

06w Kypc naunkmn; AcTpaxaHCKUN MHXEHEPHO-CTPOUTENBHBIN UHCTUTYT, 3P

OBC ACB, 2013.- Pexvm gocTyna:

https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||17058
2. |EBcuHa E.M., Cobonesa B.B. Ontuka. TeopeTtuyeckasa mexaHuka. OCHOBBbI + +

aTOMHOW 1 AaepHON usnkn; ACTpaxaHCKUA MHXEHEPHO-CTPOUTENbHbIV 3P
nHcTuTyT, OBC ACB, 2011.- Pexum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||17060
3. |NabopatopHble paboTel no usmke. Boinyck 1. MexaHuka; Huxeropogckuii + +
rocyapCTBEHHbI apXUTEKTYPHO-CTPOUTENbHBIN yHMBepcuteT, O6C ACB, 3P
2014.- Pexvm gocTyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtulliprbooks||30808
4. [Yakak A.A. + +
3apaHusa no dusmke; OpeHBYprckuii rocyaapcTBeHHbIV yHuBepeuteT, O6C 3p
ACB, 2006.- Pexwvm goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||50072
5. |Jluceiikuna T.A., NMuHernHa T.1O., XaiHoBckas B.B., TatapHukos + +
B.M., WepcTtakos A.T., LeapumaH M.B.
C6opHVK nHauBuAayanbHbIX 3agaHuin no dpuanke. Yacts 1; Cubupckuin
rocyaapCTBEHHbIV YHUBEPCUTET TENEKOMMYHUKaLuui n nidopmatmkm, 2007 .-
Pexum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||55459
6. |KaweHko A.N., Ctpokosckuin I".C., Lapanoe C.N. + +
dusmka TBEpAOro tena. dusnka agpa. AnepHole peakumu; Jliuneukuin 3p
rocyaapCTBeHHbIV TexHudeckuin yHueepcuTeT, O6C ACB, 2015.- Pexum
goctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtulliprbooks||55674
7. |3BesguHa H.A., MNywkapesa H.B., CakyH I".B. + +
MonekynapHas dusumka. TepmoanHamuka; Ypanbsckuin oegepanbHbii 3P
yHuBepcuteT, 36C ACB, 2015.- Pexxum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||68260
Hocmyn obyyarowjuxcsi k OP HTE CamlTY (elib.samgtu.ru) ocyuiecmernsemcsi nocpedcmeom 351eKmpoHHOU
UHgbopmayuoHHol obpazosamenbHoUl cpedbl yHusepcumema u catima HTBE Caml'TY o nnoa2uHy u naposo.

oP

7. I'Iepeqel-lb MH(*)OpMaLIMOHHbIX TEeXHOnorun, ncnonb3yeMbIX NpU ocyllecTBrneHnun o6pasoBaTeanoro
npouecca no gucuunrninHe (MO,D,anO), BKIO4Yas nepe4vyeHb NporpaMmmMHoOro oGecneyeHus

Mpy npoBeaeHNM NEKLUMOHHBIX 3aHATUI UCMONb3yeTca MynbTUMeaMiHoe obopyaoBaHue. OpraHvM3oBaHo
B3aMMofeicTBMe obydarollerocss W npenojaBaTenss C MCMOMNb30BAHUEM 3MEKTPOHHOW WHOPMaLMOHHON
obpasoBaTenbLHON cpedbl yHuBepcuTeTa.
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MporpammHoe obecnevyeHue

Tabnuuya 12
CtpaHa
Cnoco6 pacnpocTpaHeHus
Ne NpaBooGnapartensb NMPOUCXOXAEHUSA
HasBaHue (nMueH3noHHoe nnn cBoboaHO
n/n (nponsBoguTens) (HOCTpaHHoEe unu
pacnpocTpaHsaemMoe)
OTeYeCTBEHHOE)

1. |MakeT odUCHLIX Nporpamm cBoboHO pacnpocTpaHsemoe The Document Foundation MHOCTpaHHoe
LibreOffice

2. |MakeT ouCHbIX Mporpamm NMLEH3NOHHOE Microsoft MHOCTpaHHOEe
Microsoft Office

3. | Adobe Reader CcBOBOOHO pacnpocTpaHsiemoe Adobe Systems Incorporated MHOCTPaHHOE

4. | CnpaBo4Ho-NpaBoBas NNLIEH3NOHHOE HMNO «BMW» oTe4ecTBeHHoe
cuctema «KoHcynbTaHT
Mntocy

5. |AntuBupyc Kacnepckoro NWLEH3NOHHOE JlabopaTopusi Kacnepckoro OTEYECTBEHHOE

6. |Komnac-3D JTINUEH3NOHHOE ACKOH OTEeYEeCTBEHHOE

7. | OnepaunoHHasa cuctema NLEH3NOHHOE Microsoft MHOCTpaHHOEe
Microsoft Windows

8. |OnepaunoHHasa cuctema cBobofHO pacnpocTpaHsemoe The Linux Foundation MHOCTpaHHoe
cemenctea Unix

9. |Aupekc.Bpaysep cBoboHO pacnpocTpaHsemoe Anpgekc OTEYECTBEHHOE

10. | ApxuBatop 7-Zip cB0O6GOJHO pacnpocTpaHsiemoe Igor Pavlov MHOCTPaHHoe

8. MepeyeHb pecypcoB MH(MOPMALIMOHHO-TENIEKOMMYHUKALMOHHOW ceTu «UHTepHeT», npodeccnoHanbHbIX
6a3 AaHHbIX, MH(POPMaLMOHHO-CNPABOYHbLIX CUCTEM

Tabnuua 13
I_'I‘;:"_I HanmeHoBaHue KpaTkoe onucaHue Pexum poctyna
1. | SneKkTpoHHO-6ubNMoTeyHas OneKkTpoHHO-6MbnnoTeyHasa cucrema http://www.iprbookshop.ru/
cuctema IPRbooks
2. | OnekTpoHHO-6MbNMoTeyHas OnekTpoHHas 6ubnuoteka Caml Y https://elib.samgtu.ru/
cuctema Caml ' TY
3. |eLIBRARY.RU Hay4Has anekTpoHHas 6ubnuoteka http://www.elibrary.ru/

9. OnucaHue maTepuanbLHO-TeXHM4YecKon 6a3bl, HeobxoauMon Ansi ocywecTBeHUs o6pa3oBaTesibHOro
npouecca no aucuunivHe

JleKUMOHHbIe 3aHATUA

Ayoutopun onsi NEKUMOHHBIX 3aHATUI YKOMMNIEKTOBaHbl MeGenblo 1 TEXHUYECKUMI CpeacTBaMm o06y4YeHus,
crnyxalummy Ans npeacraBneHusl y4ebHoi MHdopmauumM Gonblioi ayautopumn (Habopbl OEMOHCTPaLMOHHOIO
o6opyaoBaHus (MPOEKTOp, 3KpaH, KOMMbIOTEP/HOYTOYK).

NabopaTopHble 3aHATUA
[ns nabopaTopHbIX 3aHATUI Ucnonb3yeTca ayantopust Ne 13, ocHalleHHas cnegywmmMm YyCTaHOBKaMu:
1. KopnyckynspHas n KOHTUHyanbHas kapTuHa mmupa. Margebyprckme nonyliapusi U BO3AYLWHbINA KOIOKON
(J1TabopatopHasa pabota Ne 1-0)
. CBobogHoe nageHve Ten. Tpybka HetotoHa (JlabopaTopHasa pabota Ne 2-0)
. N3yyeHwne 3atyxatoimx konedanun (JlTabopatopHasa pabdota Ne3-0)
. MarHeTusm, pamka dpcteaa v Benukne obbeanHenus (JlabopatopHas pabota Ne 4-0)
. FeomeTpuyeckas ontuka. Teneckon (JlabopaTtopHas pabota Ne 5-0)
. FeomeTpuyeckas ontuka. Mukpockon (JlTabopatopHasi pabota Ne 6-0)
. Monspusaumsa ceeta. CnuH MmukpoyacTuubl (JlabopatopHasa pabota Ne 7-0)
. MHTepdepeHumns. Konbua HetotoHa (JlabopaTopHasa pabota Ne 8-0)
. Andpakuus. OudpakunoHHas pelleTtka (JlabopatopHas paboTa Ne 9-0)
10. 3akoHbl coxpaHeHus. N3yveHne ctonkHoBeHus Ten (JlabopatopHas pabota Ne 1-)
11. OnHamuka BpawatenbHoro aswxeHns (JlabopatopHasi pabota Ne2-|)
12. Mogynb kpy4eHus Tena. OnpegeneHne Moaynsi Kpy4eHusi C MOMOLLBIO KPYTUITbHOIO MasiTHUKa
(JlTabopatopHasa pabota Ne 4-1)
13. Mogynb casura. OnpegeneHns Mogyns casura Ha KpyTunbHoM MadTHuke (JTabopatopHas paboTta Ne6-I)
14. MonekynsipHoe cTpoeHue BelecTBa. OnpegeneHune cpegHen onuHel cBoboaHoro npobera n
achbexkTnBHOrO AnameTpa monekyn sosayxa (JlabopatopHasa padota Ne 9-|)
15. BHyTpeHHee TpeHue. OnpegeneHne BA3KOCTU Xnakoctn metogom Ctokca (JlabopatopHas padoTta Ne10-
1)
16. PaBHoyckopeHHOoe aBmxeHne. OnpegeneHune yckopeHus csobogHoro nageHus (NlabopaTtopHas pabota
Ne17-1)
17. ABcontoTHas 1 oTHOCKTENbHas BNaXHOCTb. OnpeaeneHne OTHOCUTENBHOW BNAXHOCTHN BO34yxa
(JTabopaTtopHas paboTta Ne19-1)

OCoO~NOOPWN



18. 3aBMCMMOCTb CONPOTUBNEHNS NPOBOAHMKOB OT TeMnepaTtypbl. OnpegeneHve TemnepaTypHoro
koadppmumeHTa conpoTuereHus (JlabopaTtopHas pabota Ne 3-I1)

19. MarHutHore none 3emnu. OnpeneneHne ropusoHTanbHON COCTaBNAOLWEN MAarHUTHOrO nonsa 3emnu
(JlTabopaTtopHaga pabota Ne 7-11)

MpakTnyeckue 3aHATUA
Ayantopun gns NpakTUYecKMX 3aHATUA YKOMMSIEKTOBaHbI CNeLMan3npoBaHHON Mebernbio U TEXHUYECKUMU
cpeacTBaMu 00y4YeHus (NPOEKTOP, 3KpaH, KOMMbITEP/HOYTOYK).

CamocTosATenbHasa paboTta

lMomelleHnsa Ons camMoCTOSATENbHOM paboTbl OCHALLEHbl KOMMBIOTEPHOW TEXHUKOW C BO3MOXHOCTBIO
NoaKmno4YeHns Kk cetn «MIHTepHeT» 1 OCTYNOM K 3MIEKTPOHHOW MHAOPMaLMOHHO-00pa3oBaTensHon cpege Caml TY:

MeToamyeckuii kabuHet (aya. 9);

KOMMbIOTEPHbIE Kracckl (aya. 6, 15).

10. ®oHA OLEHOYHbIX CPeaACTB MO AUCLUUNIIUHE

®doHO OLEHOYHbIX CPeACTB AN MNpOBeAeHUs TEeKyLero KOHTPONsA YCneBaeMoCTM U MPOMEXYTOYHON
atTecTtauuu npeacrtasneH B [Npunoxexun 1.

MMOMHBLIN KOMMNMEKT KOHTPOSbHbIX 3aJaHWA UMM MHbIX MaTepuanoB, HeobGXOAMMbIX AMs OLeHUBaHWUS
pe3ynbTatoB O00y4YeHUs No AWCUMNMNHE, MNpPaKTUKe XpaHuTca Ha kadeape-paspaboTtyvke B ByMaxHOM W
3NEKTPOHHOM BUAE.



MpunoxeHwne 1

PoHA OLEeHOYHbIX cpencTB AnA npoBeageHUs TeKylwero KOHTponsa ycnesaeMoCcTn n npOMe)KyTO‘-IHOVI
aTrecTauum

no gucumnnuHe

B1.0.02.03 «®Pusuka»

Koa n HanpaBneHue NoaroToBKU 19.03.04 TexHonorus npoaykumMmn n opraHmsauus
(cneumanbHOCTb) 00LecTBEHHOro NUTaHUA

TexHonorusi NpoM3BoACTBA NPOAYKTOB U

HanpaBneHHocTb (Nnpocdmnb) OopraHusauus o6LecTBEeHHOro NUTaHuaA
KBanudumkaums 6akanaBp

Popma o6yveHus OYHasA

Nop Hayana noaroToBKU 2023

Bbinyckarowas kadeapa MHXeHepHble TeXHONOornm
Kadeapa-paspaboTumk MHXeHepHble TeXHONOornm

0O61LemM aMcumnnuHbl, 4. / 3.e. 25217

dopma KOHTponsA (NMpoMeXyTo4yHas
aTrecrtaums) 3K3aMeH, 3K3aMeH




1. NepeyeHb KOMNeTeHLMN, UHOANKATOPOB OOCTUXEHUSI KOMMNETEeHUUI U NPU3HAKOB NPOSBIIeHUs
KOMMeTeHUUN (0ecKpUnNTopoB), KOTOPLIMU OOJKEH OBnageTb o6yvalolmiics B xoae 0CBOEHUsA
o6GpasoBaTenbHON NporpamMmmbil

YHMBepcaﬂbele KomMnetTeHUnun

OCHOBHbIE 3aKOHbI U MeToAbI
nccrnenoBaHuin eCTECTBEHHBIX
Hayk Onsa pelweHnsa 3agay
npodeccuoHanbHom
AedaTernibHOCTU

MpuMeHsieT MaTemaTuyeckne
MeTOoZbl U OCyLLecTBNsAET
MaTemaTnyeckyto oopaboTky
OaHHbIX, NONy4YeHHbIX B Xo4e
paspaboTkn npoayKuun
06LLEecTBEHHOro NUTaHus, a
TakkKe 3KCNepTU3bl kKavyecTsa
CbIpbs Y FOTOBOW NpoayKLun

Tabnuua 1
HanmeHoBaHue
KaTeropum Kop HanmeHoBaHue Koa v HaumeHoBaHue nHgukaTopa Pe3ynbTatbl
(rpynnbi) KOMMNeTeHLun KOMMeTeHLun [OCTUXKEHUSA KOMMNEeTeHLUN obyyeHuns
KOoMMneTeHuun
He NpefyCcMOTPEHbI Y4eOHbIM NN1IaHOM
O6wenpodeccnoHanbHblie KOMNeTeHUUn
Tabnuua 2
Kon Koa w HanmeHoBaHue
HanmeHoBaHue komneTeHUUN MHAUKaTOpa AOCTMKEHUA Pe3ynbTaTthbl 06y4eHusA
KOMMeTeHuun
KOMMNeTeHUuun
OriK-2 CnocobeH npuMeHsATb onkK-2.1 31 OMNK-2.1

3HaTb: OCHOBHbIE MOHATUSA N METOAbI
MaTemMaTUYeCcKoro aHanmaa, JIMHenHon
anrebpbl, Teopun auddepeHumanbHbIX
YPaBHEHUI 1 3NEeMEHTOB Teopun
YpPaBHEHUI MaTemMaTn4eckon uUsmku,
TEopumn BEPOATHOCTEN U
MaTemMaTNYeCKON CTaTUCTUKN

Y1 0OMnK-2.1

YMeTb: NPUMeHATb MaTemaTuyeckme
MeToAbl NPU peLleHnn
npodeccroHarnbHbIX 3a4ad

OrnK-3 CnocobeH ncnone3osaTb OrnK-3.1 32 OMnK-3.1
3HaHUSA NHXEHEPHbIX MpumeHsAeT 3HaHNSA MHXEHEPHbIX | 3HaTb: OCHOBHbIE 3rIiEMEHTbI U CBOWCTBA
MPOLIECCOB NpK peLleHnn Hayk B obnacTu akcnnyartaumm 3MEKTPUYECKNX N MArHUTHbIX Lenen;
npodeccmoHanbHbIX 3agady u COBPEMEHHOIO TEXHOMOMMYECKOTO | XapaKTepPUCTUKM OgHOMa3HbIX U
3KcnnyaTaumm CoBpeMeHHoro | o6opyaoBaHus, Npubopos 1 TpexdasHbix Lenemn B yCTaHOBUBLLNXCS
TEXHOMOrNYeCcKoro MeXaHW3MOB, UCMONb3YeMbIX B 1 NepexoaHbIX pexumax; NpUHUMNbI
obopyanoBanus u npnéopos WHOYCTPUN NMUTaHWA paboTbl, XapakTepucTukn 1 obnactu
NPUMEHEHNE 3NEeKTPOHHbIX U
PaavO3NEKTPOHHBIX YCTPONCTB
MpodceccuoHanbHbIe KOMMNETEeHUUN
Tabnuuya 3
Kop HanmeHoBaHue Koa n HanmeHoBaHue nHAnKaTopa AOCTUXKEHUA Pe3synbTathl
KOMMneTeHLnmn KOMMeTEHLUUU KOMMeTeHLnn obyyeHus
He NpeAyCMOTpPEHbI Y4€6HbIM NiaHoOM

Manwua COOTBETCTBUA OLIeHOYHbIX CpeaACcTB 3annaHNpoBaHHbLIM pe3ynbTaTamMm 06yqe|-|m|

Tabnuuya 4
OueHo4HbIe cpeacTBa
Pazpen 1. Paspen 2. Paspen 3. Paspen 4.
OcHoBbI
dusnyeckue MoOneKynspHo- MpomexyTouHas
Koa v HavkaTop 0CHOBBI KUHETUYECKO AneKkTpU4ECTBO U OnTuka u KBaHTOBasA aTTecTaums
DOCTUXKEHUs MexXaHUKU TeopuM 1 MarHeTu3am (*)I/IGVIKa
komneTeHumu TepMOoAUHAMUKM
3OK3ameH,
Bonpockl Anst NMCbMEHHOrO 1 YCTHOrO onpoca. 3ajayun Ans peleHmns Ha
. KOHTpOIbHas
npakTudecknx 3aHaTusix. Bonpockl anga ot4éta no lN3. KoHTponbHas paboTa pa6ota
OMK-2.1 31 OMK-2.1 31 OrK-2.1 31 OMnK-2.1 31 OlK-2.1 31 OMnK-2.1 31 0OrnkK-2.1
) Y1 OlMK-2.1 Y1 OlnK-2.1 Y1 OlMK-2.1 Y1 OlnK-2.1 Y1 OlnK-2.1 Y1 OMnK-2.1
OlnkK-3.1 32 OlK-3.1 32 OrK-3.1 32 OlK-3.1 32 OrK-3.1 32 OrK-3.1 32 OrK-3.1

2. TunoBble KOHTPOMbHbIE 3a4aHUsA UNU UHble MaTepuanbl, Heo6xoAuMbIe ANSA OLEeHKA 3HaHUWA, YMEHUN,
HaBbIKOB 1 (MNK) OoNbiTa AEATENbHOCTU, XapaKkTepusylowme npouecc (popMMpoBaHMA KOMNETEHLUN B Xxoae
0CBO€HMA obpa3oBaTenbLHON NPOrpaMmbl

2.1. ®opMbI TeKyLLero KOHTpoOns ycrneBaeMocTu

Bonpochbl kK NPakTU4ECKUM 3aHATUSIM

B kayecTBe TeKyLLEro KOHTPOIS BbICTYNAKT BOMPOCHI K OMpocy (YCTHOMY UMM MMCbMEHHOMY) U 3aaHust K
NPaKTUYECKUM 3aHSATUAM.
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Bonpochkl kK NpakTU4eCKUM 3aHATUAM (cemecTp 1)

KnHemaTtuka. OCHOBHbIE KNHEMATUYECKNE XapaKTEPUCTUKN OABUKEHMS.

3aKoHbI MPSAMONTMHENHOTO ABMXEHUS.

PaBHoyckopeHHoe aBmxeHne. CKOpoCTb, YCKOPEHME MPU KPUBOMHENHOM LBVXKEHUN.

HopmanbHoe u KacaTtenbHoe yCKopeHus. [IBMmKeHne TOUKN MO OKPY>KHOCTU. YTrnoBasi CKOpoCTb. Yrnosoe
yCKOpeHMe.

OvHamuka MaTepuranbHOM TOYKK. MpUHLMN OTHOCUTENBHOCTU B KIACCUYECKON MEXaHUKe.

3akoHbl HbtoToHa. Cwunbl B MEXaHUKe.

3aKoH BCEMUPHOTrO TATOTEHUS.

Cunbl ynpyrocTtu. 3akoH 'yka. Cunbl TpeHus.

Bec Tena. 3akoH coxpaHeHus nMnyrnbca.

. ABCONIOTHO yNpyrMm n Heynpyrui yaapsl.
. PaGoTa cunbl n ee BbipaxeHne Yyepes KPUBONMHEWHbBIN UHTErparn.
. KuHeTnueckasn sHepruss MexaHNM4eCKkon CMCTEMbI U ee CBA3b C PaboTON BHELUHUX CUM, NPUIOXEHHbIX K

cucrteme.

. NoTeHumManbHas 3Heprus CUCTEMbI, ee CBs3b C PpaboToN BHELLIHMX CUI.
. 3aKoH coxpaHeHus MexaHu4eckomn aHepruun. iuccnnaumsa aHepruum.
. MNoTeHumManbHas 3Heprus rpaBUTaALMOHHOIO TAroTEHUs. [lMHaMumka BpalwaTenbHOro AsmxkeHns. MomeHT

cunbl.
OcHoBHOE ypaBHeHVE ONHaMUKN BpalLaTenbHOro ABWXEHUSA TBEPAOro Tena.

MoMeHT nHepumm Tena.

Teopema LWTenHepa.

KuHeTnyeckas aHeprus TBepaoro Tena, cosepLuaroLero nocrynarensHoe n BpalaTensHoe OBUKEHNS.
MomeHT nmnynbca.

MoHaTue o konebaTenbHbIX NpoLeccax.

Amnnutyga, umknuyeckas Yactota. Pasa rapmoHnYeckux konebaHmin.

CsobogHble konebaHusa. MaTtemaTuyeckuin, NPYKUHHbLIN MAsTHUKN.

YpaBHEeHMEe rapMOHUYECKOro OCLMITIATOPA AN MaTeMaTUYECKOro MasiTH1Ka, rpy3a Ha MpyxuHe.
PU3NYECKUN MAATHUIK.

MpuBegeHHasa annHa rM3n4eckoro MasiTHu1Ka.

OHeprusi rapMoHMYeckux KonebaHui.

BonHoBble npouecchl. [nockas cuHyconaansHas BOMnHa.

dasoBas ckopoCTb. [AnNnHa BOSIHBbI.

CkopoCTb pacnpoCcTpaHeHWs BOSHbI B YNPYyromn cpege.

O6wwe cBowncTBa ra3oB 1 xugkocten. 3akoH Apxumega. JasneHne.

YpaBHeHune bepHynnu.

OcHoBbl MKT. Mogenb ngeansHoro rasa.

OcCHOBHOE ypaBHEHME MOMNEKYNSIPHO-KMHETUYECKOM TEOPUN ra3oB.

YpaBHeHME COCTOSIHUA naeansHoro rasa. Misonpoueccsl.

TepmMoguHaMMYECKMIA U CTaTUCTUYECKUA METOAbI ONUCAHUSA TEMMOBbIX NPOLIECCOB.
Makpockonunyeckne napameTpbl. Tennosoe paBHoBecue. [NoHATHE o TemnepaType. lNepBoe Havano
TepMoaAvHaMUKU.

BHyTpeHHssa aHeprus. KonnyecTso TennoThbl.

Pabota rasa B TepmMoavHamMuKe.

Yucno cteneHen ceobobl.

BHYTpeHHsI9 aHeprusa ngeansHOro rasa.

TennoemkocTb. Knaccuueckas MOMEKyNsipHO - KWHETUYECKas TEOpUsS TEMNNIOEMKOCTU naearnbHoro rasa.
CkopocTu monekyn.

PacnpeneneHne Makceenna Monekyn no CKOpoCTAM.

lMprmeHeHne NnepBOro Havyana TepMoaMHaMMKK K n3onpoueccam. AgnabaTtHbin npoLiecc.

Linkn KapHo. HepaseHcTBO Knaysuyca.

OHTponus. CBoncTBa aHTponun. BTopoe Havyano TepMognHaMuKu.

CBsI3b 3HTPOMNUM C TEPMOANHAMUNYECKON BEPOATHOCTHIO.

MakcumanbHbi KIMNL TennoBon MaLlnHBbI.

Bsanmogencteune 3apskeHHbIX Ten. 3akoH COXpaHeHUs anekTpu4eckoro 3apsaa.

3akoH KynoHa. HanpspkeHHOCTb 3neKTpryeckoro nonsi.

MoTeHuman anekTpocTaTU4EeCcKOro Nons 1 ero CBs3b C HaNPSXKEHHOCTLIO.

PaboTta anektpoctatnyeckoro nons. [MoTok BEKTOPHOro nonsi.

[MoToK BEKTOpa Hanps>KeHHOCTW.

Teopema OcTporpagckoro - [aycca ans anekTpocTaTuYecKkoro rnonsi B Bakyyme.

lMpumeHeHne Teopemsbl [aycca Ana pacyeTa aneKTpuYeckux nonen 3aps>keHHbIX Ten npaBuIibHOM
reomeTpmnyeckon opmel.

OnekTpuyecknii aunone. Tunbl AUSNEKTPUKOB.



Bonpochkl K NpakTU4eCKUM 3aHATUAM (CeMecTp 2)

Monspusauua guanekTpuka. Bektop nonspusauun. uanektpuyeckas NnpoHULAeMOoCTb.
VaeanbHbIn NPOBOAHUK B 9NEKTPOCTAaTUHECKOM Morne. 3rnekTpuyeckas EMKOCTb NPOBOAHUKOB.
KoHaeHcaTopbl. OneKTpoeMKOCTb pasnuyHbIX BUAOB KOHAEHCATOPOB.
OHeprusa 3apsXeHHOro KoHaeHcaTopa.
[MNOTHOCTb 9HEPrUKn ANEeKTPOCTaTUYECKOrO NONS B ANSNEKTPUKE.
YcnoBus cyLecTBOBaHUSA 3NEKTPUYECKOro ToKa.
OnekTpryeckoe ConpoTUBIIEHNE.
3akoH OMa B uHTerpansHon n anddepeHumnansHon dopmax
3akoH OMa B uHTerpansHon n anddepeHumnansHon dopmax
0. MarHuTHOoe B3anmogencTane NPoOBOAHUKOB C TOKOM. MarHuTHasa nHaykums.
1. 3akoH buo-Casapa-Jlannaca n ero npumeHeHue K pacyeTy MarHuTHbIX nonen. Cuna Amnepa. Butok ¢
TOKOM B MarHUTHOM rnorne. MarHUTHbIN MOMEHT.
12. MomeHT cun, 4eNCTBYIOLNX HA BUTOK C TOKOM BO BHELLHEM MarHMTHOM none.
13. [BuxeHne 3aps>KeHHbIX YacTuL, B 3NEKTPUYECKOM U MarHUTHOM MONsX.
14. Cwvna JlopeHua. OnektpomarHmtHasa nHaykums. Npasuno JleHua.
15. fBneHne camomnHAayKUuN.
16. 3akoHbl 3NEKTPUYECKOro TOKa NPW 3aMbIKaHUW U pa3MblKaHUK 3NEKTpUYEcKon uenu. MarHutHas aHeprus
TOKa.
17. TINOTHOCTb 3HEPrumM MarHUTHOro noss.
18. KonebaTenbHbii KOHTYp. COBCTBEHHbBIE ANEKTPOMArHUTHbIE KONebaHwus.
19. YpaBHeHus ocunnnatopa Ansg CoOOCTBEHHbIX, 3aTyXatoLWMX NEKTPOMarHuTHbIX konebanuin. JobpoTHOCTb
konebaTenbHOro KoOHTypa.
20. lMepemeHHbIN TOK. R, L, C — anemeHTbI B Lienu nepemMeHHoro toka. 3
21. akoH Oma gns uenu nepeMeHHOro Toka. MoLWHOCTb B Lenu nepeMeHHoro Toka. [lencreyroLume 3HayeHnst
NnepeMeHHOro Toka.
22. OneKkTpoMarHuTHble BOMHbI. BonHOBOE ypaBHeEHNE.
23. CKopOoCTb pacnpocTpaHeH s 3reKTPOMarHUTHbIX BOSH.
24. MNMonsapwusauuns. MNOTHOCTb NOTOKa SHEPrMM ANEKTPOMArHUTHOrO NOss.
25. Pa3Butne npefctaBneHunn od anekTpoOMarHUTHbIX U CBETOBbIX BOJTHAX.
26. 'eomeTpuyeckas ontuka. MpuHumn ®epma. 3akoHbl OTPaAXKEHMSA 1 MPENOMIIEHMS CBETA.
27. NHuTepdepeHumns nnockMx MOHOXpPOMaTUYECKNX BOSTH.
28. Bpems 1 anvHa KkorepeHTHOCT!.
29. PacueT uHTtepdepeHUNOHHON KapTrHbI OT ABYX KOFrepeHTHbIX UCTOYHUKOB. IHTepepeHUusa B TOHKNX
nneHkax. [dundpakunoHHas pelueTka.
30. Tennosoe nanyyeHne abcontoTHO YepHOro Tena.
31. 3akoH Kupxrodha. 3akoH CtedpaHa-bonbumaHa.
32. PacnpegeneHue aHeprumn B cnekTpe abCcomntoTHO YepHoro Tena. 3akoH cmelleHmns BuHa. 3akoH Panes-
[xuHca, ero npoTnsopeyns.
33. KeaHTOBas runortesa n opmyna lNnaHka.
34. BHewHnn hoToahdEKT 1 ero 3aKoHbI.
35. dopmyna AnHWTEeNHa AN PoTO3NEKTPUIEeCcKoro addekTa.
36. OHeprus n UMNynbC CBETOBbLIX KBAHTOB. POTOHbI.
37. NasneHue ceeTa. KBaHTOBas Teopus AasrneHus ceeta. KopnyckynapHo-BonHoBOW Ayanuam. dpdekTt
KomnToHa.
38. 'mnoTtes3a e bponns. Audpakunsa anNeKTpoHOB 1 MUKPOYaCTML.
39. CooTHoLleHne HeonpeaeneHHocTen 'en3eHbepra.
40. CtpoeHue atoma. OnbiTbl 3. Pesepdopaa. Mogenu atoma.
41. MNonyknaccunyeckas Teopus atoma sBogopoaa H. bopa. MNoctynaTtel H. Bopa.
MprMepbl KOHTPONbHbLIX paboT
1. Avinonsb, ¢ anekTpudecknm momeHTom p= 100 nKn-mcBo60aHO yCcTaHOBMICSA B CBOOOOHOM 3MEKTPUYECKOM Mose
HanpsbkeHHocTbio E= 200 kB/M. OnpeaenuTb paboTy BHELLHUX CUM, KOTOPYI HEOOXOAMMO COBEPLUUTL A1S
noesopoTa Aunons Ha yron a= 180°.

RPBoo~NooG~wdh

2. YeTblpe ogMHaAKOBLIX Kannu pTyTu, 3apsbkKeHHbIX 4o noTeHumana @= 10 B, cnuatotcs B ogHy. KakoB noteHuuwan
p1o6pasoBaBLUencs kannun?

3. ToHKuI cTepxkeHb COrHYT B KOMbLO paguycoM R= 10 cm. OH paBHOMEPHO 3apsiXeH C MMHENHON NAOTHOCTLHO
3apsaga 7= 800HKn/m. Onpegenntb NOTeHUMan @B TOYKE, PacCMONOXKEHHOM Ha OCU KomnbL@ Ha paccTosiHumh=
10 cm oT ero ueHTpa.

4. Tone o6pa3oBaHO TOYEYHbBIM AUMOMEM C dreKkTpuieckum momeHToMm p= 200 nKn'm. OnpegenuTb pasHoOCTb
noteHumanoB U AByx TOYEK NOMs, PacnonoXeHHbIX CAMMETPUYHO OTHOCUTENBHO AUMNOSSA Ha €ro ocu Ha
paccTosiHuy r= 40 cM OT LeHTpa aunons.
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Bonpocbl gns NUCbMEHHOro u YCTHOro onpoca

UTo Takoe yrnosas ckopoctb? B yem oHa nsmepsietca?

Yto Takoe YacTtoTa BpaweHus? B yem oHa namepsietca?

Ecnu Teno Bpawaetcs co ckopocTbio 20 06/cek, To Yemy paBHa YacToTa BpaLleHua?

Ecnu Teno Bpalyaetcsa co ckopocTbto 20 06/cek, TO YeMy paBHa ero yriiosasi CKopocTb?

Ecnu Teno Bpalyaetcs co ckopocTbto 20 06/cek, TO Yemy paBeH nepvog BpaeHna?

YT0 Takoe yrnosoe yckopeHue? B yem oHo namepsietca?

YT0 Takoe MOMEHT cunbl? B yem OH nsmepsertca?

UTto Takoe MOMEHT nHepuun? B yem oH nsamepsetca?

Y Kkoro 6onblLle MOMEHT MHepuun (Npy OAMHAKOBOW Macce U paguyce) — y wapa, y uunuigpa, y obpyda?

Y Kkoro Gornblle MOMEHT MHepuumu (NpUM OAMHAKOBOM Macce W paguyce) — y CNMOWHOro wapa unu 'y
nycToTenoro wapa?

Kak M3MEeHWUTCA MOMEHT UHepPLMKU CNMOLIHOIO Wapa npu yBenu4eHny ero paguyca B 2 pasa?

Teopema LWTenHepa.

CBs13b NIMHEHON U YTIIOBOW CKOPOCTMW.

CB#3b YrnoBOro 1 TaHreHUManbHOro yCKoOpeHusl.

OCHOBHOW 3aKOH AVHAMVKW BpalLaTenbHOro ABWKEHWS.

KTo BbiCTpee ckaTUTCH € ropku — CNOLIHOW LMnuHAp U Tpyba (Mpu ogMHakoBoM paguyce)?

Yto Takoe nepunog konebaHui? B kakux eamHuLax oH nsmepseTca?

YTo Takoe 4acTtoTa konebaHunin? B kaknx eguHmuax oHa namepseTca?

YT0 Takoe uuknmyeckasa yactota konebaHni? B kaknx egnHuuax oHa usmepseTca?

Kak Bblpasntb nepmoa konebaHum yepes ux yactoty? A HaobopoT?

YacToTta konebanui ysennuunace B 3 pasa. Kak npu aTom nsmeHuncs nx nepnog?

Mepuog konebaHun ysenuuuncs sasoe. Kak npu aTom n3meHunack nx yactora?

Yt0 Takoe amnnutyga konebaHun? B kakmx eguHuLax oHa nsmepsierca?

UTo Takoe Bpems 3aTyxaHua konebaHun? B kakux eguHMLax oHO uamepsaetca?

Yto Takoe ko3 dULMNEHT 3aTyxaHua? B uem oH namepsietca?

Kak cBA3aHbl gpyr ¢ ApYroM Bpems 3aTyxaHus konedaHunin n koadpdrumneHT 3aTyxaHus 3Tux konebaHun?
Ecnu rutapHas cTpyHa nocne Lynka 3By4nT OKOSO TpeX CeKyHA, TO Yemy NpMMEPHO PaBHO Bpems 3aTyXxaHusa?
A koachbdurumMeHT 3aTyxaHna?

YUT0 Takoe norapndmMmnyeckuin AeKpeMeHT 3aTyxatolmx konebaHuin? B kakux egmHuuax oH nsmepsietca?

Kak MOXHO BbIpa3nTb norapummyeckmn gekpeMeHT Yyepes nepuo konebaHvun n Bpems nx 3aTyxaHuna?

Kak MOXHO BbIpa3utb norapupmmnyeckmin gekpemMeHT Yyepes 4acToTy konebaHuim u Bpems nx 3aTyxaHuns?
Ecnu mMadATHUK, BbiBEOEHHbLIV U3 NOMNOXEHUS paBHOBecusi, BydeT KayaTbCA OO OCTAaHOBKU TPU MUHYTbI U
kayHeTca pa3 50, To Yemy paBeH nepuopg konebaHun? Nx yactota? Bpems 3atyxaHums? KoadduumeHT
3aTyxaHua? Jlorapudpmudeckun gekpemeHT? Ha ckonbko npoueHToB OydeT ymeHbllaTbCAa amnnuTyga
konebaHui Npy KaXxgoM kavyaHum?

UTo Takoe cpeaHsAs annHa csoboaHoro npobera monekynbl? B yem oHa nsmepsertca?

UTo Takoe apdeKkTUBHbLIN AnameTp Mornekynbl raza? Kak ero paccuntatb?

B uem 3akntovatoTca siBNeHus nepeHoca?

Kakoe TeyeHune XnaKocTu HasbiBaeTCs NaMmHapHbLIM?

Kak paccuntaTb cpegHee YnCno CTOSKHOBEHUI MeXay Morekynammn?

YUTo Takoe rpagmneHT ckopocTn?

Uemy paBHa cuna BHYTPEHHErO TPEHMS MeXay CrnosMu xuakoctn? OT Yyero oHa 3aBuUCUT?

YT0 Takoe BA3KOCTb Xuakoctn? OT Yyero oHa 3aBucuT? B kakmx eguHuuax namepserca?

Ecnurasc MOﬂFIpHOI?II mMaccon ILl npu HeKOTopOVI TeMneparype T MMEeET BA3KOCTb 77 , TO Hemy 6yp,eT

paBeH AuameTp ero MoneKkynbl?

Kak nsmeHuTcs gnuHa ceobogHoro npobera Monekyrnbl, €Criv B 3anasiHHOM COCyZe YBENUUMTbL TeMnepaTtypy
rasa B 4 pasa?

Kak nsMeHWTCS YACNo CTONMKHOBEHUI B eAVHULLYY BPEMEHW MOJIEKY ra3a, ecrivm ero 06bem U3oTepMUYECKM
yBenuuuTb B 2 pasa?

HeKoTOpbIN ra3 ¢ MOMSIPHON MAcCcoii p HaxoanTcs B cocyae npu aasneHnn P v temnepatype T v umeert
BA3KOCTb 1]. Yemy paBHa cpegHas AnvHa ceobogHoro npobera monekyn rasa?

anMepbl 3aaayd ansa peweHus Ha NPakTU4eCKUX 3aHATUAX:

1. B tennousonupoBaHHOM (Mpu ncxogHom Temnepatype 25°C) umnmHgpe od6bemom 4 1 noj nNopLUHEM nowanblo

20 cm? 1 Maccomn 5 kr HaxoguTcs yrnekucnbi ra3. Ha nopweHb noctasunu rupto maccon 5 kr. KakoB ctaHeT
ob6bem rasa?

2. B rennousonupoBaHHoOM (Npu ucxogHon Temnepatype 25°C) unnuHgpe obbemom 4 n nog NopLIHEM NIOLaAblo

20 cm? n maccon 5 kr HaxoauTcs renuini. Ha noplueHb nocTaBunu rmpo Maccon 5 kr. KakoB ctaHeT o6bem rasa?



3. B TennousonupoBaHHOM (npu ncxogHom temnepatype 25°C) umnuHape o6bemoM 4 1 nof NopLUHEM nnoLwanbo
20 cm? n maccow 5 kr HaxoauTcst Bogopoa. Ha noplueHb noctaBunu rupto maccon 5 kr. Kakasi pabota 6yget npu
3TOM COBepLUeHa Hafj rasom?

4. B TtennousonupoBaHHOM (Npu ncxogHon temnepatype 25°C) umnuHape o6beMom 4 1 nof nopLUHEM NnoLwanbo
20 cm? 1 maccon 5 Kr HaxoguTcs kucnopogd. Ha noplieHb noctaBunm rmpto Mmaccor 5 kr. Kakas pabota 6ygeT npm
3TOM COBepLUEeHa Hag rasom?

5. B tennounsonupoBaHHOM (Mpu ncxogHow Temnepatype 25°C) unnuHgpe obbemom 4 n nof nopLIHEM NIOLWaAbo
20 cm2 1 maccom 5 kr HaxoauTcs a3oT. Ha noplueHb noctaBunu rupto maccoli 5 kr. Kakasi pabota 6ygeT npu aTom
coBeplUueHa Hag rasom?

6. B tennomnsonupoBaHHOM (Mpu ucxogHon Temnepatype 25°C) unnuHgpe obbemom 4 n nog NopLIHEM NIOLWaAbo
20 cM? 1 maccolt 5 kr HaxoauTcs yrnekucnbin ra3. Ha nopleHb noctaBunu rmpto Maccon 5 kr. Kakas paborta
OyoeT npu 9TOM coBepLUeHa Haf rasom?

7. B TennousonupoBaHHOM (npu ncxogHon temnepatype 25°C) umnnHape o6bemoM 4 n nog nopLUHeM NnoLwanbio
20 cm? 1 maccon 5 kr HaxoguTcs renuin. Ha nopweHb noctaBunu rupto Maccon 5 kr. Kakas pabota 6ygeT npu
3TOM COBepLUEeHa Hag rasom?

2.2. ®opMbl NPOMEXYTOUYHON aTTecTauumn

OKk3aMeH Mo AucuunnuHe npoxoauTt B nepuoa 3K3aMeHaLUMOHHOW ceccuuM B Buae NMMCbMEHHO-YCTHOTIO
3K3aMeHa 1 3aKni4aeTCcAa B OTBEeTe Ha BOMNPOCHhI 3k3aMeHaUuNOHHOIo bunera, cogepxatliero 2 Bonpoca.

Bonpockl k 3k3ameHy B 1 cemecTpe:
CKOpOCTb U yCKOpEHNe MaTepuarbHON TOYKN.
PaBHOMepHOe ABUXeHue.
PaBHonepemeHHoe ABUXeHMe.
[BmxeHne no KPMBONUHENHOW TpaeKkTopun. HopmansHoe 1 TaHreHuManbHoe YCKopeHue.
PaBHOMepHOe ABWXEeHNE Mo KPUBOMMHENHON TPaeKTopuN.
PaBHonepemMeHHOe ABWMXEeHME NO KPUBONIMHENHOW TPaeKTopuun.
[BmKeHne No OKpyXHOCTH.
CB#3b yrnoBoOn CKOPOCTW, YacTOThbl M NEPMOAA NPV ABVXXEHUN MO OKPY>KHOCTU.
MepBbIi 3akOH HblOTOHA.
. Bropon 3akoH HbloToHa.
. TpeTni 3akoH HbloToHa.
. Cunbl ynpyroctu. 3akoH Nyka.
. Cunbl TpeHus.
. Cunbl TAroTeHus.
. Cuna TaxecTtn.
. Bec Tena.
. MpeobpasoBaHus Manunes. MiHepumanbHble CUCTEMBI OTCHETA.
. Cvnbl nHEpLUMM NPU YCKOPEHHOM MOCTYNATENbHOM ABUXKEHUN CUCTEMbI OTCHETA.
LieHTpobexHas cuna n cuna Kopuonuca.
. Imnynbc cuctembl MatepuarbHbiX Toyek. LieHTp macc.
. Imnynbc cuctembl MaTtepumanbHbIX TOYEK. 3aKOH COXpaHEeHMs UMMNynbCa.
. MomeHT nmnynbca cuctembl MaTepurarnbHbIX TOYeK. 3aKOH COXpaHeHs1 MOMEHTa UMMynbCa.
. BpawatenbHbli MOMEHT.
. Pabota n mowHocTb.
. KnHeTnuyeckasn sHeprus. Teopema 0 KUHETUHECKON aHEPTrUU.
. KnHeTnuyeckasn sHeprus cuctemsl maTepuarnbHbIX ToYek. BHYTpPeHHAS KMHeTUu4eckas aHeprus.
. MNoTeHumanbHas aHeprus.
. MexaHun4yeckas sHeprnsa 1 3aKoH CoOXpaHeHUss MeXaHUYeCKON SHeprun.
. OBLedn3nyecknin 3akoH COXpaHEeHUS IHEPTUN.
. O600OLLEHHBIE KOOPANHATLI U KONMYECTBO CTeNeHen cBO6OoAbI. YpaBHEHUS ABWKEHNS TBEPAOro Tena.
. PaBHopgewcTByoLwasn cunbl TaxecTu. LieHTp TaxecTu.
. Cratuka TBepgoro Tena.
. [BwxeHne TBepAoro Tena, 3akpenseHHoro Ha ocu.
. QHeprusa BpallatoLlerocs TBepgoro Tena.
. Teopema WTenHepa.
. MpuHuUMn oTHocuTenbHocTu Manunes. MNMpeobpasoBaHusa Manunes.
. MpyHUMN oTHoCUTENbHOCTM BNHLITeNHa. MpeobpasoBaHus JlopeHua.
. PenaTtusumcrckoe cokpalleHve aAnvHbl U 3amefneHne BpeMeHN.
. 3aBUCMMOCTb Macchbl Tena OT CKOPOCTU ABWMXKeHUs. BTopon 3akoH HbloTOHa B pensiTUBUCTCKOW MEXaHUKeE.
. ®opmyna JrHWTENHA.
. CBA3b penaTMBUCTCKOro MMMynbca u SHEpPruu.
. OcHoBHOEe ypaBHeHne M.K.T.. [loHsaTHe abcomntoTHOM TemnepaTypbl.
. YpaBHeHue MeHaeneesa-KnanenpoHa.

BoOoo~NoOOA~WNE
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M3onpoueccsl.

M30xopHbIN npoLiecc.

M306apHbIn npouecc.

M3oTepmMuyeckuin npoLecc.

Anmabartnyecknin npouecc.

MHoroaTtomMHble naeansHble rasbl. Teopema 0 paBHopacnpeaeneHum.
BHYTpeHHsis1 3Heprus 0gHOaTOMHOIO MAeanbHOro rasa.
BHyTpeHHsi1 3Heprusa AByxaTOMHOro ngearnbHoro rasa.
BHyTpeHHsi1 3Heprus MHOroaToOMHOro MaeansHoOro rasa.
lMepBoe Hayano TepmMoaNHaMMKN.

TennoemKocTb Tena, yaenbHas 1 MorsipHas TENIIOEMKOCTb.
TennoemKkocTb NpY NOCTOSTHHOM O6beMe 1 MOCTOSTHHOM [aBNEeHUN.
TennoemkocTb 04HOATOMHOrO MaeansHOro rasa.
TennoemKoCcTb ABYXaTOMHOIO naeanbHoro rasa.
TennoemKoCTb MHOroaTOMHOIO MaeansHOro rasa.

3akoH [tonoxra u Mtn.

PaboTta npu nsonpoteccax.

PaboTa npu nsotepmmnyeckom npotwecce.

PaboTta npu nsobapHom npotecce.

Pabota npu agnabaTtuyeckom npotiecce.

ApgunabaTtnyeckun npouecc. YpaBHeHne agnabarbi.

BTopoe Hayano TepmMoanHaMUKK.

Lunkn KapHo. K.n.g. umkna KapHo.

XonoaunbHUK U TENNOBOM Hacoc. X k.n.a.

MpuBeageHHas TennoTa. QHTpoNus.

TepMOJJ,I/IHaMI/I‘-IeCKaFl BEPOATHOCTb U SHTPONUA. CTaTUCTNYECKMI CMbICH BTOPOro Ha4yana rTepmMognHamMuKku.

TpeTbe Havano TepMoaNHaMUKM.
BapomeTpunyeckas dpopmyna.

Pacnpepnenenune bonbumaHa.

Kakve metoapl cbopa nHgopmaumm Bel 3HaeTe?

Haszosute npuMmeHdaemble Bamu cnocobbl noucka, KPUTUHECKOIro aHalnm3a M CUHTE3a VIHd)OpMaLI,VIVI npu

n3y4vyeHunn pasgena ((SJ'IeKTpVI‘-IeCTBO N MarHeTnusm».

Kakol kauecTBeHHbIN MeToq cbopa nHdopMmaumm Bbl UICNONb30BaNN NpU U3y4eHUN MOSEKYISIPHON OU3NKK

n TepMO,D,I/IHaMVIKI/I?

Bonpochkl kK 3k3aMeHy BO 2 cemecTpe
CKOpOCTb 1 yCKOpEHUE MaTepuarbHON TOUKN.
[BwxeHne No KPUBONUHENHOW TpaeKkTopun. HopmanbHoe U TaHreHuManbHoe YCKOpeHue.
[BWxKeHMe No OKPYXHOCTU.
CBA3b yrnoBoKn CKOPOCTU, HaCcTOThbl U Nepuoaa Npu ABMXEHUU MO OKPYKHOCTW.
PaBHOMepHOE ABWMXEHUE NO NPSAMON.
PaBHOnepemeHHOe ABMXEHME MO NPSMOMN.
CpeaHsia ckopoCTb MpPU paBHOMEPEMEHHOM LBUKEHUN.
PaBHOMepHOE OBWXEHMNE MO OKPY>XHOCTH.
PaBHOnepemMeHHOe OBWXEHME MO OKPYXHOCTMU.
MepBbIn 3akoH HbOTOHA.
BTopon 3akoH HeloToHa. TpeTuit 3akoH HbloTOHa.
Cwunbl ynpyroctn. 3akoH [Nyka.
Cunbl TpeHus.
Cwunbl TAroTeHus.
Cwuna Tsbkectn. Bec Tena.
MpeobpasoBanus Manunes. NHepumanbHble CUCTEMbI OTCYETA.
Cwvnbl HEPLUMKX NPY YCKOPEHHOM MOCTYNaTeNbHOM OBWXEHUM CUCTEMBI OTCYETa.
LleHTpoGexHasa cuna u cuna Kopuonuca.
Mmnynbc cucteMbl MaTepuanbHbiX Todek. LIeHTp macc. 3akoH coXxpaHeHUsa nMnyrnbca.
MOMEHT nMnynbca cCUCTeMbl MaTepuarnbHbIX TOYEK. 3aKOH COXpPaHEHUA MOMEHTA UMMyIbCa.
PaboTta 1 MOLWHOCTb.
KuHeTnueckas aHeprus.
MoTeHuunansHas aHeprus.
MexaHu4yeckasi aHeprus 1 3aKoH COXpaHeHUs MexaHu4eckon aHeprun. OBOLeduranyecknii 3akoH
COXPaHEeHUs SHepruu.
O606LLEeHHbIE KOOPANHATLI M KONMYECTBO CTENEHel cBobOAbI. Y paBHEHNS OBMXEHUS TBEPAOrO Tena.
PaBHogencTByOWAsA cunbl TaXecTn. LieHTp TaxecTun.
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Cratuka TBEpaoro Tena.

[BwxeHne TBEpAOro Tena, 3akpenseHHOro Ha ocu. QHeprus BpaLlatroLleroca TBepaoro Tena.
3aBMCMMOCTb MaccChl Tena OT CKOPOCTM ABUXKeHUA. BTopon 3akoH HbloTOHa B pensiTUBUCTCKON MeXaHUKe.
dopmMyna AMHLWTENHA.

CBA3b pensiTMBUCTCKOrO MMMynbca 1 3HEPruu.

OcHoBHoOe ypaBHeHMe M.K.T. [oHATMe abcontoTHOM TemnepaTypsbl.

YpaBHeHne MeHgeneeBa-KnanenpoHa.

MHoroaTtomHble ngearnbHble rasbl. Teopema 0 paBHOpacnpeaeneHnm.

[MepBoe Hayano TepmMoaNHaAMUKN.

TennoemKocTb Tena, yaenbHas 1 MorisipHas TENIOEMKOCTb.

TennoemKocTb NpU NOCTOAHHOM O6bemMe 1 MOCTOSIHHOM AaBIEHNN.

Pa6oTta npu nsonpoveccax.

Agnabatnyeckuin npouecc. YpaBHeHne agnabarthl.

BTopoe Hayano TepmMoanHaMUKK.

Lnkn KapHo. K.n.g. yukna KapHo.

XonoaunbHUK U TENNOBOW Hacoc. Ux k.n.Aa..

lMpuBeneHHas TennoTa. AHTpoNuUs.

TepmognHamunyeckas BEPOATHOCTb U 3HTponusi. CTaTUCTUYECKMIA CMbICIT BTOPOrO Havana
TepmoguHaMukn. TpeTbe Havyano TepMogUHaMUKH.

BbapomeTtpuyeckas opmyna.

Pacnpegenenune bonbumaHa.

3akoH KynoHa.

HanpspkeHHOCTb anekTpocTtatudeckoro nons. lNpyvHuun cynepnosmuum.

MoTeHuwan anekTpocTaTudeckoro nons. MNpuHumMn cynepnosuuuu.

Teopema [Maycca.

MpoBoAHMKM 1 M3onATopkl. [IPOBOAHUK B 3NEKTPOCTATMYECKOM MOre.

EmKoCcTb yeAMHEHHOro NPOBOAHMKA M KOHAEHCaTopa.

OHeprus 3apsXkKeHHOro KoHAeHcaTopa.

MMNOTHOCTL SHEPrnKn ANEKTPOCTaTUYECKOrO MONS.

JInHenHas uenb NocTosiHHOro Toka. 3akoH Oma ans yyactka uenu. ConpoTuBneHme.
3akoH [xoynsa-JleHua ons yyactka uenm.

3.4.c.. 3akoH OMa aAns 3aMKHYTOW Lenu.

Cwuna JlopeHua. BekTop MarHUTHON MHOYKLUMN.

Cwuna Amnepa.

3akoH Amnepa. MarHuTHasa noctosHHada. OnpegeneHve Amnepa.

3akoH nonHoro Toka. MarHMTHOE None BHYTPU ANIMHHOMO coneHomnaa.

MarHuTHbIM NOTOK. 3aKOH aneKTpomarHuTHOW nHAykumum ®apapes. MNpasuno JleHua.
MHaykTMBHOCTL coneHovaa. CaMmonHOyKuus.

MHAOYKTMBHOCTbL ANWHHOIO coneHomaa.

OHeprusi coneHomaa ¢ TOKOM.

MNOTHOCTb 3HEPIMU MarHUTHOrO MOns.

JlyyeoTpaxartenbHas n nyyenornowiarenbHasa cnocobHOCTb Tena. AGConNOTHO YepHoe, abcontoTHO Genoe,
abcontoTHO cepoe Teno.

JlyyencnyckaTtenbHasi cnocobHocTb Tena. MiHTerpanbHasa nyvyeucnyckarenbHas CnocobHOCTb.
3akoH usnyyenuns Kupxroda. Mpasuno MNpeso.

3akoH CtedhaHa-bonbumaHa. NHTerpanbHas cteneHb YepHOTbI peanbHOro Tena.

3akoH cmeLleHns BuHa.

O6pa3seL, 3Kk3aMeHaLMOHHOro bunera

MWUHOBPHAYKU POCCUU
degepanbHoOe rocyaapcTBeHHoe GloaxkeTHoe o6pasoBaTernibHOe yupexaeHue

CAMAPCKUM Bbicluero o6pasoBaHusa «CaMapckuin rocyaapcTBeHHbIN TEXHUYECKMIA YHUBEPCUTET»
NOAUTEX (Preoy BO «CamlTY»)
CAODHNA P ST dunuan Preo0y BO «CamlTY» B r. Bene6ee Pecny6nuku BawkopTtoctaH




Kadeapa «/NHXeHepHble TEXHOMOrUM»

3K3AMEHALMOHHbINA BUNET Ne 1

no AncumnnuHe (Moaynio): «dumanka»
Koa HanpaBneHusi mogroToBku (cneumanbHOCTU), HampaBneHHocTb (npodwunb): 19.03.04 TexHonorms npoaykuum v opraHu3auus
06LLEeCTBEHHOrO NUTaHWsA, TexHonornst Npou3BoACTBa NPOAYKTOB M OpraHv3aums 06LLecTBEHHOro NUTaHus

1. Kak BnusAT NpUMecy Ha NPOBOAUMOCTbL MONYNpoBOAHMKA?
2. Y10 noHumaeTtcd noa AnddepeHumpyoLWwnMy Lensammn?
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3aflaHus, MUH

OneKTpoHHas CTPyKTypa aToMa NMUTUS BbIFMSAUT KakK
1s22s

1s

[.1s22s22p4

OrekTpoHHasi CTPYKTypa aToMa a30Ta BbIMMsAANT Kak
1s22s22p°

1s22s?2p3®

I. 1s%2s%2p

YK-1

OneKTpoHHas CTPYKTypa atoma (hTopa BbIrMaauT Kak
A. 1s22s?2p°®

B. 1s?2s?2p®

I.15%2s%2p®

YK-1

OreKTpoHHasi CTPYKTYpa aToMa HaTpusi BbIMAANT Kak
A. 1s?2s

b.1s

B. 1s?2s22p*

I. 1s?2s%2pfls

YK-1

MakcrmansHoe Konm4ecTBo anekTpoHoB Ha 4f — o6onoyke atoma paBHO
A.6
b. 10
B. 14
r.12

YK-1

OneKTpoHHas CTPYKTypa atoma BOAOPOAA BbIMMAAUT Kak
A. 1s?2s

b.1s

B. 1s22s%2p*

YK-1

MakcrmansHoe Konu4ecTso anekTpoHoB Ha 4d — obonovuke atoma paBHO
A.6
b.10

r 12

YK-1

MakcrmansHoe KonM4ecTBo aMeKTPOHOB Ha 4p — 06onovke atoma paBHO
A.6
b.1
B.3
r.2

YK-1

MakcumarnbHOe KONMYeCTBO 3NEKTPOHOB Ha 2S — 0060no4Yke atoMa paBHO

NWEFEO

YK-1
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MakcnmanbHoe KonmM4ecTBO 3NeKTPOHOB Ha 3s — 06oroyke atoma paBHO
A.0

wmo

YK-1
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aKcMMmaribHOE KONMYEeCTBO 3f1EKTPOHOB Ha 4s — obornoyke atoma paBHO

NWEFE Ox
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CUMarnbHOEe KOSIMYECTBO AIEKTPOHOB Ha 1S — obornoyke atoma paBHO

NWEO
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p utanbHbI MOMeHT f-anekTpoHa paseH
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OmnkK-1
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CUManbHOe KONMMYeCTBO 3NEKTPOHOB Ha 2p — 06onoyke atoma paBHO
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NEKTPOHHAs CTPYKTypa aToMa KUCMOPOAa BbIrMSANT Kak
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p uTanbHbI MOMEHT d-3NeKTpoHa paBeH
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OlnK-1

17.
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o
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OlnK-1

19.

CnuH anekTpoHa paBeH
A A3

B.B.0

B.B.1

r.r.i/2

OlnK-1

20.

B cocTtaB anekTpoHHOoM 06004k aToMa BXOOAT:
A. Mo31TPOHBI

B. OnekTpoHbl

B. HenTpoHbl

. HENTpOHbI M NPOTOHBI

OlnK-1

21.

CnuvH anekTpoHa paBeH
A.0

b. 1/2

B.1

r.-1/2

OrkK-1

22.
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3. MeTognuyeckne MaTepuansbl, onpegensolwme npoueaypbl OLleHMBaHUSA 3HAHUA, YMEHUI, HaBbIKOB U
(unu) onbiTa [EATEeNIbHOCTU, XapaKkTepu3yloLwue npouecc (hopMUpPOBaHUA KOMNETEHLMUI

3.1. XapakTepucTuka npouegypbl TeKyLieh U NPOMEeXYTOYHOM aTTecTaLum no gUCLMUninHe

Tabnuua 6
Mepuogn4HOCTbL U Buas! Cnocob6 y4yeTta
Ne HaunmeHoBaHue cnoco6 npoBeaeHus MeToabl MHAMBUAYanbHbIX
n/n | oueHOYHOro cpencTBa npoueaypbl oLeHUBaHUA BbICTaBNsAEMbIX LOOCTMXKEHUN,
oueHuBaHunA oueHok oby4yarowmxca
1. |Bonpocbl ans cucTeMaTMyeckun Ha 3KCMNEPTHLIN Mo naTnbGanneHOM  |BEOOMOCTb TEKYLLEro
NMMNCbMEHHOIO U YCTHOTO  [MPaKTUYECKUX 3aHATUAX LKane KOHTpOns
onpoca /MMCBbMEHHO 1 YCTHO / B
NN4YHOM KabuHeTe
2. |3apauym ons pelleHns Ha [cuctemaTuyecku Ha 3KCMEPTHBIN Mo natmbannbHON  |BEAOMOCTb TEKYLLEro
NPaKTUYECKNX 3aHATUAX  |MPaKTUYECKUX 3aHATUAX / LKane KOHTpOns
NMCbMEHHO M YCTHO / B
NNYHOM KabuHeTe
3. |KoHTponbHble paboTbl cucTemMaTnyeckn Ha 3KCNEPTHBIN Mo naTnbanneHOW  |BEOOMOCTb TEKYLLEro
NPaKTUYECKNX 3aHATUAX / LKane KOHTpons
NUCbMEHHO 1 YCTHO / B
NNYHOM KabuHeTe
4. |MNpomexyToyHas MO OKOHYaHWUUN N3YYEHNs1 |[3KCMEPTHbIN Mo naTMbannbHOM  |3K3amMeHaLnoHHas
aTTecTaums — BONpochl OVUCLUMNIVHBI/ YCTHO U LKane BEJOMOCTb, 3a4eTHasi
3K3aMeHaLNOHHbIX NUCbMEHHO KHUXKKa
ouneTtoB

3.2, KpVITepVIVI U WWKana oueHuBaHuA pe3ynbTaToB U3y4eHnsa gucumnninnHbl BO BpeMs 3aHATUMN (TeKYI.IJMVI

KOHTPOJ1b yCI'IEBaeMOCTVI)

KpVITepMM OLeHKM U LIKana ouyeHnBaHus BOMPOCOB K YCTHOMY onpocCy

Tabnuua 7
Llikana oueHuBaHuA KpuTtepum oueHku Kon-so
6annoB
«OTnnyHO» CTyOeHT nokasbiBaeT NoSHbIE U rNyboKMe 3HaHUA NPOrpaMMHOro MmaTtepuana,
TNOMMYHO M apryMeHTUPOBaHO OTBEYaET Ha nPCTaBneHHbM BOMpPOC, a Takxe 16-25
AononHUTernbHbIE BOMPOCHI, NOKasaTeny pentuHra (Bce npegycmoTtpeHHble P 6annos
y4eOHble 3a4aHns BbINOMHEHbI, KAYECTBO BbINOMHEHWS 6ONbLUMHCTBA U3 HUX
OUEHEHO Ymcrom 6annos, 6IM3KMM K MakCUMarnbHOMY).
«XopoLuo» CTyneHT nokasbiBaeT rnybokue 3HaHWsi NporpaMmMHOro Matepuana, rpaMoTHO ero
nanaraeT, JOCTaTOYHO MOMHO OTBeYaeT Ha NOCTaBfIEHHbIN BONPOC 1
OOMNOSNHUTENbHbIE BOMPOCHI, yMEeno (oopMynupyeT BbIBOAbI, JONYCKas 11-15
He3HauMTeNbHbIE MOTPELLHOCTY, NOKa3aTenu penTuHra (Bce npegycmoTpeHHbie P4 6annos
y4ebHble 3aaHuns BbINOSHEHbI, KAYECTBO BbIMOSIHEHMS HA OQHOMO M3 HUX HE OLEHEHO
MaKcMMasibHbIM YMcrom 6annos).
«YpoBneTBopuTenbHo» | CTyQeHT NoKasbiBaeT AOCTATOYHbIE, HO HErMyboKue 3HaHUsi NPOrpaMMHOro
mMaTepuana; npu oTBeTe He AoNyCcKaeT rpybbix oMOOK MNu NPOTUBOPEYNIA, OOHAKO B 5.10
¢opmMynMpoBaHUM OTBETA OTCYTCTBYET AOJPKHAS CBA3b MEeXAy aHanm3omMm, 6annos
aprymeHTauven n BbiBogamu, Ans nonyyeHus npaBuiibHOro oteeTa TpebyeTcs
YTOYHSAOLIME BOMPOCHI, AOCTUTHYTbI MMHMMASTbHbIE UW BblLe nokasaTenm




PEVTUHIOBOWN OLIEHKW MPU HaNMyYnm BbIMONTHEHUSA NPeAYCMOTPEHHbIX P y4eOHbIX
3aJaHnn
«HeypgosnetsoputensHo» | OTBETHI HA BONPOCHI AaHbl HE BEPHO 0 6annos
Kputepum oueHnBaHusi BONPOCOB K NPAKTUYECKUM 3aHATUAM
Tabnuua 8
LLikana oueHnMBaHus Kputepum oueHkm Kon-so
6annos
«OTnnyHO» BeicTaBnsieTcss CTYAEHTY, €Cnn OH UcyepnbiBatoLLe, NocneaoBaTeNbHO, YETKO U
nornyeckm CTPOWNHO M3naraeT matepuar, ymeeT TECHO yBA3bIBATL TEOPUIO C 2530
NPaKTUKON, NCMONb3yeT B OTBETE MaTepman MOHOrpadyecKkon nurepaTypsl, 6annos
npaBunbHO 060CHOBbLIBAET NPUHATOE peLleHne, BnageeT pa3HOCTOPOHHUMU
HaBblKaM1 U NPUeMamm BbINOMHEHUSA NPaKTUYECKNX 3a4au.
«XopoLuo» BeicTaBnsieTca CTyAeHTy, ecnm OH Mo CyLeCTBY u3naraet matepwvar, npaBuibHO
npuMeHsaeT TeopeTUYeCcKne NonoXKeHNs Npu peLleHnn NpakTMYecknx BonpocoB 1 20-25
3agayv, Bnageet HeO6XOAMMbBIMU HaBbIKaMy 1 MPUEMaMU UX BbIMONHEHNS. 3HaeT 6annos
Hanbonee BaXHble 3aKOHOMEPHOCTH
«YposneTBoputenbHO» | BeicTaBnseTcs CTyAeHTY, eCnn OH MMeeT 3HaHWS TOMbKO OCHOBHOMO Matepuana, Ho
He ycBOWM ero getaneu, AonyckaeT HETOYHOCTMW, HeAOCTaTOYHO NpPaBUslbHbIE
(HOPMYNMPOBKM, HapyLLEHNSA NOTMYECKON NoCNefoBaTENbHOCTU B U3NOXEHUN 15-20
nporpaMMHoro matepuana. 3HaeT nepeyeHb Hanbornee BaxHbIX KaTeropun, 6annos
OCHOBHbl€ HanpaBreHVs B3aMMOAEeNCTBUA YKadaHHbIX kKaTeropuin. Ymeet
onpenensTb cMbIc. BnageeT oCHOBHbIMM MeToAaMu crnocobamu 1 cpeacTeamu
nonyyYyeHusi, XxpaHeHus, nepepaboTkn nHdopmaLmnu.
«HeynosneTtsopuTenbHO» | BeicTaBnseTcst CTYAEHTY, KOTOPbIN HE 3HaeT 3HaYNTENbHOW YacT MPOrpaMMHOro
maTtepuana, 4onycKaeT CyLeCTBEeHHble OLNBKN, HeyBEpeHHO, C 6oMnbLUMMM
3aTpyAHEHUsIMM OTBEYaeT Ha NMPaKTUKOOPUEHTUPOBaHHbLIE BONPOCHI. Kak npaswuro, 0-15
OueHKa «HeyOOoBNeTBOPUTENBHO» CTaBUTCA CTyAEeHTaM, KOTopble He MOryT 6annos
NpoaomknTb 0byyeHne 6e3 AONOMHUTENBHbIX 3aHATUI MO COOTBETCTBYHOLLIEN
AVCLUMNIVHE.
Kputepum oueHKU 1 WKana oueHMBaHUA pelleHUs 3agay
Tabnuua 9
Llikana oueHUBaHusA Kputepuu oueHku Kon-Bo 6annoB
«OTnm4HO» (86 —100)% npaBWNbHbLIX OTBETOB 26-30 6annos
«XopoLuo» (71 — 85)% npaBunbHbIX OTBETOB 21-25 bannos
«YposneTsopuTenbHoy» | (65 — 70)% npaBuibHbIX OTBETOB 15-19 6annos
«HeypoBneTBoputensHo» | (MeHee 65)% npaBunbHbIX OTBETOB 0-14 6annos

KpVITepVIVI OLEeHKM U WWKana oueHnBaHusa BbINOJIHEHUA KOHTpOﬂbHOﬁ pa60Tb|

Tabrnuya 10
Lllkana oueHnBaHus Kputepum oueHku Kon-so
6annos

«OTnn4HO» BbICTaBNSAETCHA CTYAEHTY, €CNUN OH BrnageeT KateropnasbHbIM annapaTtomM, MOXeT 31-40
npvBecTU knaccudukaumio pakTopoB SBNEHNS, peLUuMTb NOCTaBIEHHYIO 3adady u 6annos
npoaHanuaMpoBaTb MOMNyYeHHbIE pe3ynbTaTbl, OO BACHUTL NPUYNHBI OTKITOHEHWUIA OT
Xernaemoro pesynbTarta, OTCTOATb CBOK TOYKY 3pEHUst, NPMBOASA (haKThI;

«XopoLuo» BbICTaBNsAETCHA CTYAEHTY, €Crny OH BNafeeT KaTeropmnarnbHbIM annapaToM, MOXeT 20-30
NpuBECTU Knaccudukaumio akTopos SBNEHNS, PeLLUNTL NOCTABNEHHYIO 3aaady U 6annos
npoaHanuaMpoBaTb NofyYeHHble pesynbTarhl;

«Y[0BnNeTBOPUTENBHOY» | BLICTABNSAETCH CTYAEHTY, €CNY OH BNafeeT KaTteropmnanbHbIM annapaToM, MOXeT 12-19
npvBecTn hopMynbl pacyeTa, paccuntaTb 3afaHue; 6annos
«HeynoBneTBopuUTENbLHOY | BbICTABNSAETCS CTYAEHTY, €CNU OH He BnafeeT nepevncrneHHsbiMn HaBblikamu 0-11
6annos
Kputepum oueHKU 1 WKana oueHMBaHUA pa3HOYPOBHEBbIX 3a4ay U 3agaHun
Tabnuya 11

Lkana oueHuBaHuA

KpuTepum oueHku

Kon-Bo 6annoB

«OTNUYHO»

86-100% npaBuIibHbLIX OTBETOB

26-30 6annos

«XopoLuo»

71-85% npaBuIibHbIX OTBETOB

21-25 6annos

«Y0OBNETBOPUTENBHOY

65-70% npaBuIbHbIX OTBETOB

15-19 6annos

« Hey,u,oaneTBopMTeano»

MeHee 65% npaBunbHbIX OTBETOB

0-14 6annoB

KpVITepVIVI OLEeHKM U WKana oueHnBaHus KOHCNeKTa

Tabnuua 12
Llikana oueHnBaHus Kputepum oueHku Kon-Bo
6annoB
«OTNNYHO» BbICTABMNAETCS, €CNN BCE TEMbI, NPEASIOXKEHHbIE ANsi KOHCMEKTMPOBAaHUSA, Obinn 26-30
npopaboTaHbl, NpoYMTaH MaTepuan NCTOYHUKOB, BblOpaHO rnaBHoe U 6annoe

BTOpOCTENneHHoe, yCTaHOBJIEHA J10rnM4ecKas CBA3b MeXay dJieMeHTaMn TeMbl,




BbleNeHbl KI0YeBble CroBa U NOHATUS, KOHCMEKT HanMcaH NakoHWYHO C
NPUMEHEHNEM CUCTEMbI YCIIOBHbIX COKPALLEHWIA.

«XopoLuo» BbICTaBMNSAETCS, €CNW, MPOYUTaH MaTepuan MCTOYHUKOB MO 3aKOHCMEKTUPOBAHHBLIM 21-25
TemaM, BbibpaHo rmaBHOe M BTOPOCTENEHHOE, YCTaHOBIIEHa Nornyeckas cBsi3b 6annos
Mexay aneMeHTaMm TEMbI, KOHCNEKT HanMcaH NakoHNYHO C MPUMEHEHNEM CUCTEMBI
YCNOBHbIX COKpALLEHNN, 0OPOpMNEH akKypaTHO.

«Y[OOoBNeTBOPUTENBHO» | BLICTABMSIETCS, €CNU TEKCT KOHCNEKTa 0hOPMIIEH akKypaTHO, BbIGpaHoO rnasHoe u 15-19
BTOPOCTENEHHOE, BblAeNeHbl KMOYEBbLIE CNOBA M NMOHSATUS. Gannos

«HeynoBneTeBoputenbHo» | Ecnn koHCnekT oTcyTcTBYET 0-14
Oannos

O6wwme KputTepuun u WKana oueHMBaHuA pe3ynbTaToB ANA AOoNyCKa K ﬂpOMe)KYTO‘-IHOﬁ aTTecTauuu

Tabnuua 13
HanmeHoBaHMe oLeHOYHOro cpeacTBa BannbHas wWkana
1. Bonpocbl 4ns N(CbMEHHOro 1 YCTHOro onpoca 0-25 6annos
2. 3agaun ans peleHust Ha NPakTUYECKUX 3aHATUSAX 0-30 6annoB
Bonpockl gns otyéta no M3. 0-20 6annos
3. KoHTpornbHble paboThbl 0-25 6annos
UTtoro: 100 6annoe

MakcumanesHoe konunuyectBo 6annos 3a cemectp — 100. OByvaowmnca aonyckaeTcst K NPOMeEXyTO4HON
aTTectaumu npu ycrnosum 51 n 6onee HabpaHHbIX 3a cemecTp 6annos.

3.3. Kputepum 1 wKana oueHUBaHUA pe3ynbTaToOB U3Yy4YEeHUA AUCLUNIIMHBI HA NPOMEXYTOYHOM aTTecTaumm

OcHoBaHueM [Ans OonpedeneHns OUEHKM Ha MPOMEXYTOYHOW aTTecTaumu CRYy>XUT YPOBEHb OCBOEHWS
obyyaowmmmnca matepuana v (opmMupoBaHMs KOMMNETEHUWUW, MPeayCMOTPEHHbIX MporpaMMmon  y4yebHowm
AVCUUNIINHBI.

YcneBaemMocCTb ornpefensetcs OueHKaMu: S «OTNNYHO»; 4 «XOpoLo»; 3 «yOOBMNETBOPUTENBbHO»; 2
«HEY[0BNETBOPUTENBHOY.

OueHKY «OTNUYHO» noslyyaeT 0by4aroLWwmnincsi, OCBOMBLUMIA KOMMAETEHLMW AUCLUMMANHBI HA BCEX 3Tanax ux
dopmupoBaHus Ha 85-100 %, nokasaBLUMA BCECTOPOHHEe, cucTematudeckoe u rnybokoe 3HaHue y4vebHOoro
matepvana, ymeHne CBOOOAHO BbIMONHATL 3adaHws, MpPedyCMOTPeHHble paboyeri NporpaMMoi, YCBOWBLUWIA
OCHOBHYIO U O3HaKOMMEHHbIA C AOMNOMHUTENBHOW NUTEPaTypon, pekoMeHAOBaHHOW nporpammon. Kak npasuno,
OLEHKa «OTNIMYHO» BbICTaBMNseTCd 0by4aloWMMCs, YCBOMBLLUMM B3aUMOCBS3b OCHOBHbLIX MOMOXEHWA ydebHown
AVCUMNIUHBI, HeobxoauMmbiX And npuobpetaemon npodeccun, NPOSBMBLLUMM TBOPYECKME CMOCOBHOCTN B
NMOHUMaHWM, U3MNOXEHUN U UCNOMb30BaHUM y4ebHOro matepuana.

OLEHKY «XOpOLUO» 3acrnyXuBaeT 0byyaoLMncs, OCBOMBLLNIA KOMMETEHLUMN ANCUMNIUHBI Ha BCEX dTanax
nx popmmposaHus Ha 71-84 %, oBHapyXMBLUUIA NOMHOE 3HaHWe y4ebHOro matepuana, ycrnewHO BblNOMHSOLWMNA
npeaycMoTpeHHble paboyei MporpamMmoln 3adaHusi, YCBOMBLUMIA OCHOBHYIO NMTepaTypy, pPeKOMeHOOBaHHyl B
nporpamme. Kak npaBumno, oOueHKka «XOpOLO» BbiCTaBnsgeTcd obyyalwmMcs, NPOAEeMOHCTPYPOBABLLMM
cucTeMaTMyeckoe BrageHve MaTepuanom AWCUMNAMHBI, CMOCOOHBIM K MX CaMOCTOATENIbHOMY MOMOMHEHWIO U
OOHOBMEHNIO B XoAe AdanbHewwen yvyebHom paboTbl M npodpeccMoHanbHOW AESATENbHOCTW, HO AOMYCTMBLUMM
HeCyLLIeCTBEHHbIE HETOYHOCTU B OTBETE.

OueHKy «yAoBneTBOPUTENbLHO» Monyvyaet OOyyaloLMNCs, OCBOMBLUMIA KOMMETEHUMU AUCUMNINHBI Ha
BCex aTanax ux dopmmpoBaHus Ha 51-70 %, oBHapyXuBLUMIA 3HAHWE OCHOBHOro y4yebHoro matepmana B 06bEéme,
HeobxoamMMoM Ans AanbHewnwen y4ebbl n npeacTodwen paboTel No npodeccum, CNpaBnALWNACS C BbINONIHEHNEM
3afaHun, npegycMOTpeHHbIX paboyer nporpamMoin, 3HAaKOMbI C OCHOBHOW IMTepaTypon, PEeKOMEHOOBaHHOWN
nporpammoni. Kak npaBuno, oueHka «ydOBMEeTBOPUTENbHO» BbICTaBNAETCA obyvarowmmed, AonyCTUBLUUM
MOrpewwHoOCTM B OTBETE Ha 9K3aMeHe W MpU BbIMOMIHEHWMM 3K3aMEHaUMOHHbIX 3agaHui, Ho obnagarowum
HeobX0AMMbBbIMU 3HAHWAMW AN yCTpaHeHWs nog pyKOBOACTBOM NpernofaBaTens AonyLWweHHbIX He404YeTOB.

OueHKka «HeyAoOBnNEeTBOPUTENIbHO» BbICTaBnseTcs obyyalolleMycsi, OCBOMBLUEMY KOMMETEHLUU
AVCLUMMANHBI Ha BCex aTanax ux copmupoBaHusa meHee vyem Ha 51%, oGHapyxwuBliemy npobGesnbl B 3HaHWUAX
OCHOBHOro yyebHoro matepuana, AONYyCTUBLUEMY MPUHLMNMANbHbIE OLWMOKMA B BbIMNOMIHEHUM NPenyCMOTPEHHbIX
paboyel nporpaMmon 3agaHui.

LLikana oueHMBaHuA pe3ynbTaTtoB

Tabnuuya 14
MpoueHTHas wWkana OueHKa B cucTemMe «HeyAOBIeTBOPUTENbHO — YAOBNETBOPUTENbHO —
(Npu ee ncnonb3oBaHWK) XOPOLUO — OTIIUYHO»
0-50% HeygosneTtsoputensHo
51-70% YO0BNeTBOPUTESTbHO
71-84% Xopouwo
85-100% OTnnyHoO

MpunoxeHwue 2



YTBEPXOARO
OupekTop counmana Preoy BO «Caml TY»
B . benebee Pecnybnuku bawwkopTocTaH

N1.M. NHaxopoBa
« » 20 .
HdononHeHus U M3MeHeHUA K paboyel NnporpaMmme AUCLUNIUHLI (MoaynA)

B1.0.02.03 «®Pusuka»

Mo HanpaeneHuo NoAaroToeku (cneumansHoct) 19.03.04 « TexHomnorms NpoayKUMM U opraHnsaums o6LecTBEHHOro
nNUTaHMA» MO HanpasneHHOCTU (NPodunio) NOArOTOBKM « TEXHOMNOrns Npou3BOACTBA MPOAYKTOB U OpraHv3aLms
00LLEeCTBEHHOrO NUTAHNUS»

Ha 20__/20__ y4eGHbIN roa

B paGouyto nporpaMMy BHOCATCS criefytoLume 3MeHeHus:

Pa3paboTunk AONOMHEHUN U UBMEHEHWIA:

(OOMKHOCTb, CTEeMNeHb, y4eHoe 3BaHue) (nognuchb) (®N0)

[JononHeHns n nsmeHeHns paccMoTpeHbl 1 ogobpeHbl Ha 3aceaHun kadeapbl « » 20 r.,
npoTokon Ne

3aBeaytoLwmn kadeapon

(cTeneHb, 3BaHWe, NOANUCH) (PM0)



MpunoxeHwne 3
AHHOTauusa pabo4yen nporpaMmMbl AUCLUNIUHBI
B51.0.02.03 «®Pusmnka»

Koa n HanpaBneHne noaroToBKu 19.03.04 TexHONoOrMsa NPoAyKUMN N opraHM3auus
(cneunanbHOCTL) 06LWeCcTBEHHOro NUTaHus

TexHonorusi NponM3BoACTBA NPOAYKTOB U

HanpaBneHHoCTb (Nnpocdmnb) OopraHusauus o6LecTBEeHHOro NUTaHuaA
KBanudmkaums 6akanaBp

Popma o6y4eHus OYHasA

Noa Hayana noaroToBKU 2023

Bbinyckarowasn kacbeapa MH)XeHepHble TeXHONOorum
Kadeapa-paspaboTumk MHXeHepHble TeXHONOornm

0O6bemM agMcumnnnuHbl, 4. / 3.e. 25217

dPopma KOHTpOnA (NpoMexyTo4vHas

aTrecrtaums) 3K3aMeH, 3K3aMeH
Nex. Ja6. MpakTnu.
Hac./ 3aH., 3aH., 3aH., KCP CPC KoHTponb ®opma
3.e. KOHTpons
yac. yac. yac.
1 144/ 4 32 32 16 4 33 27 3K3aMeH
2 108/ 3 16 16 16 3 30 27 3K3ameH
Ntoro 252 /7 48 48 32 7 63 54 3K3aMEeH, 3K3aMeH

YHMBepcan bHbl€ KOMMNEeTeHUUn:

He NpeAycMOTpeHbl y4e6HbIM NfIaHOM
O6wenpodeccnoHanbHble KOMNETEHLUN:
OnkK-2 Cnoco6eH NpYMeHsATb OCHOBHbIE 3aKOHbI M METOAbI UCCIIeA0BaHUIA eCTECTBEHHbIX HayK ANS peLueHns 3aay
npogeccrMoHanbHOM AeaTeNnbHOCTH
OrK-2.1 MpumeHseT maTemaTnyeckne MeToabl U OCYLLECTBNAET MaTeMaTnyeckyto 06paboTKy AaHHbIX, MOMyYEHHbIX B
xope pa3paboTku NpoayKumm obLLEeCTBEHHOIO NMMTaHUS, a Takke 3KCNepPTU3bl Ka4YeCcTBa CbipbsA U FOTOBOW
npogyKumun
OrnK-3 CnocobeH Mcnonb3oBaThk 3HAHNSA MHXEHEPHbIX MPOLIECCOB MPU peLLeHnn NnpodeccroHarnbHbIX 3aaady 1
3KcnyaTaumm COBpEMEHHOro TexHomnornyeckoro obopyaosanus n npubopos
OlK-3.1 MpumeHseT 3HaHMSA NHXEHEPHbIX HayK B 06nacTy akcnnyaTauMm COBPEMEHHOTO TEXHONOrMYECKoro
obopynoBaHus, NnpubopoB U MEXaHW3MOB, UCMONb3YEMbIX B MHAYCTPUN NMUTaHNS
MpodeccrmoHanbHbIE KOMMNETeHLUMU:

He nNpeayCcMOTpPEeHbI y‘-leGHblM nnaHom

CopepxaHve OUCUMMITMHBI OXBaTbIBAET KPYr BOMPOCOB, CBA3AHHbLIX C (OU3NYECKMMU OCHOBaMU MEXaHUKW,
OCHOBaMu MONEKYNAPHOU OU3NKN 1 TEPMOAUHAMUKM, INEKTPUHECTBOM W 3M1IEKTPOMAarHeTu3MomM, konebaHnsamm n
BOMHaMW, ONTUKOW 1 KBAHTOBOW (PU3MKOWN

lMpenogaBaHve AucumMniMHbl NpegycMaTpuBaeT crefylowme opMbl opraHusaummn y4ebHoro npoecca:
neKkuun, NpakTU4eckne 3aHsaTus, caMocToaTensHas paboTa cTyaeHTa.

[MporpammMor ANCUMNUHLI NPeAyCMOTPEHbI CrieayoLLne BUAbl KOHTPOMS: TEKYLLMIA KOHTPOSb YyCNeBaeMocTun
B (bopmMe MMCbMEHHOIO U YCTHOFO OMnpoca, peLleHns 3adad, KOHTPOSbHbIX paboT U NMPOMEXYTOYHbIA KOHTPOIb B
hopme 3K3aMeHOB, KOHTPOMbHbIX paboT.



