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Paznen 1. OBIIAS XAPAKTEPUCTHKA MO Y JISA

Hay4no-¢pynaamenTajibHbIe 0CHOBbI IPO(eCCHOHAIBHOMH 1eATeTbHOCTH
1.1. AHHOTAUHS coep:KAHUS MOIY.JIst

Monyne otHOcHTCS K 0a30Bod dYacTH 00pa3oBaTelbHBIX IIPOTpaMM BCeX HHXKEHEPHO-
TEXHHYECKHX HalpaBjJeHMH IONATOTOBKH H sBISETCS 00A3aTeIbHBIM [ BCEX CTY/IEHTOB,
oOyuaromuxcs 10 JaHHBIM HampasieHmsM. Jlucrunmues! «Matemarukay, «PH3HKa», BXOAAIIHE B
MOJIyJIb COCTaBJISIIOT OCHOBY IOJTOTOBKH CIEIMATHCTOB HHKEHEPHO- TEXHHYECKHX HaIPaBJICHHH,
ABJIAACH (yHIaMeHTadbHOH 0a30i MX ycmemrHoi# nesTensHOCTH. B mpomecce oOydeHHs 3THM
JUCIMIUTMHAM  (OpMHpPYIOTCS HaydHOe MHpPOBO33peHMe, BianeHHe (H3MKO-MaTeMaTHIECKHM
anmapaTtoM M METoAaMH (PU3HYECKHX HCCIEIOBaHMI C IENbI0 YCHEIIHOTO OCBOCHHS CIEIMAIbHBIX
MUCIMIUTHH. MHTerpupoBanue 3HaHHN O IpHpOAe MaTepHH, (H3MYECKMX 3aKOHOB H BIaJcHHE
(H3HMKO-MaTeMaTHYECKHAM allapaToM B CMEXHBIE HayKH MO3BOJSET CTYAEHTY palldOHalbHEE H
sppexTHBHEE HCNONL30BaTh IIOAyYEHHbIE B XojAe OOyYeHHs KOMNETEHLIMH [UIsS pPELICHHs
npo(ecCHOHANBHBIX 3a/1a4.

Hucimmmaa «Marematuka» Qopmupyer 0a3y Hay4HbIX 3HAHMH CIHEIHATHCTOB, & TaKXKe
peanusyeT  pasBHTHE HHTEIUIEKTYyanbHOIO IIOTeHIMana M (OpPMHpOBAHHME II03HABATEIILHOM
AKTHBHOCTH B TBOPYECKOH JIEATEILHOCTH.

Jucnummbaa «®usuka» QopMupyer y oOydalommxcs CHOCOOHOCTH KOMILIEKCHO H
IPaMOTHO aHATH3UPOBaTh QH3MYECKHE NPOIECCH]; HCIIONB30BATh COBPEMEHHBIE TEPMUHEI H MIOHATHS
B 00J1aCTH €CTECTBEHHBIX HAYK

1.2 CTpykTypa ¥ 00beM MOyt

O0beM AHCHHILIHH Popma HTOTOBOii
Ne I MoayJisi H BCEro NMPOMEKYTOUHOM aTTeCTALHH
ik CRCiEHE ANCHAMNEE MOXY/N MOJYJISl B 324€THBIX | [0 AMCUMILIHHAM MOAYJIS M B
eJHHALIAX W Yacax LI€JI0M 110 MOZYJTI0
MareMmaTuka 10/360 DK3aMeH,
1.
9K3aMeH
Duzrka 8/288 Dx3aMeH,
2
JK3aMeH
HE MPEIyCMOTPEHO
18/648
HUTOI'O mo moxymo:

1.3 IlocnenoBaTebHOCTh 0CBOEHHA MO B 00pa3oBaTe/IbHOM mporpamme

IIpepexkBU3HTHI MOYJIS

]]DCTpeKBHEIHTI:I H KOPPE€KBH3HTbLI MOI[YJIB ((CHCLIHHJ'IBHBIG pa3acibl Hay4HO-
MOIYJIst b yHIaMeHTAILHEIX OCHOB IIpOodecCHOHATBHON
TEATETBHOCTHY.




1.4. Pacnpenesenne KoMneTeHIuil M0 JTHCHHILIHHAM MOAYJIf, IIAHHPYeMbIe Pe3yJIbTATHI
o0y4yeHus (MHAMKATOPbI) IO MOTY.II0

WsyueHne IMCLUIIMH MOXYIs IpeAycMarpHBaeT (OpMHpOBaHHE KOMIIETEHIHII IOCPEICTBOM
MOCJIEIOBATENIbHOTO OCBOEHHS PpE3YNbTaroB OOy4YeHHS Ha OIpeNeleHHOM YPOBHE CIOXKHOCTH
COZIEpIKaHHUS.

Pesynbrarbl 00y4eHHs IO AMCHMIUIMHE — 3TO KOHKDETHBIE 3HAHMA, YMEHHMS, ONBIT ¥ JpyrHe
pes3yneTarhl (comepKarelbHbIe KOMIIOHEHTB! KOMIETEHLIMH), KOTOPHIX IIaHHPYETCs NOCTHYL Ha 3Tare
H3Y4YCHUS OUCIMILUIMHBI MOIY/I, M KOTOpHIE NODKHEI OyIyT IPOIEMOHCTPHPOBaHbI 00y4arOIIMMHCS U
OLICHEHH!  TpernojaBaTelleM [0 HHAWKATOpaM/M3MepsSeMBIM  KPHTEPHSIM, BKIIOYEHHBIM B
¢bopMyITHPOBKY pe3yibTaToB 00yUeHHS.

Wnnukatop — 3T0 mpu3Hak / curHay/ Mapkep, KOTODHIH IIOKa3blBAae€T, Ha KAaKOM YPOBHE
oOyuaromuiics J0KEH OCBOMTH pe3yiabTaThl 0OydYeHHS W WX NpeAbSABIEHHE NOJKHO IOATBEPIHTH
GbakT 0CBOEHHMS IPEMETHOTO COAEPKAHMS JAHHOH IHCIUILIHHBL

WupukaTopsl yYHTHIBAIOTCA IIPH BLIOOPE M COCTABJICHHMH 3aJlaHMil KOHTPOJIBHO-OIEHOYHBIX
MepOoNpHATHil (OLIEHOYHBIX CPEACTB) TeKyLIeH U IPOMEKYTOYHOH aTTeCTalluy.

Ilepeuenn
Koa n HanmMeHoBaHHe ILnannpyemele pe3ybTaThl 00y4eHHS
AHCIHIIHH
KOMIIETEHIIHH (MHAUKATOPBHI)
MOIY.J15
1 2 3
Maremaruka OIIK-1. Cnocoben

dbopmynupoBaTs u pemars | 3nan:
3a/laqH, OTHOCAINHEC K ® OCHOBHBIE IIOHSITHS U METOJIBI
npo¢ecCcHOHATbHON aHATTUTUYECKON T€OMETPHH,
JACATEIbHOCTH, TIPUMEHSA MaTeMaTHUYECKHH aHaIu3 ¥ JIMHEHHYIO
(yHIaMEHTaIbHBIC 3HAHMS anreOpy; NOCIe10BaTENbHOCTH U PAJIBL,
OCHOBHBIX middepeHIUaIbHOE H HHTErPaIbHOE
3aKOHOMEPHOCTEH ncuncaeHue, muddepeHnanbHbe
Pa3sBUTHA IIPUPOIBI, YpaBHEHUSI.

yeJloBeKa U 00IIecTBa.

Vuemn:
* IPHMEHITH MATEMAaTHYECKHE METOIbI

JI pEIICHHA IIpaKTHYECKHX 3aJa4d B

obiractH npodeccuoHaIBHOI
JIeITENEHOCTH.
Braoems:
e B OpraHu3alnx coOCTBEHHOH

JeSTeTbHOCTH, B BHIOOPE THIOBBIX
METOZOB ¥ CIOCOOOB  BBINOJHEHHS
3a71a4, B YMEHHH aHAIM3HPOBATh,
CpaBHHBAThH H OLICHHBATb HX
pe3yIbTaThl, HMCIOIB30BaTh OCHOBHEIE
METOABl M TIPHEMBI MaTeMaTHKH UIs




PEHICHHS IIPAKTHYCCKHX 3a0a4.

OIIK-2. Cnocoben
(opMaTH30BEIBATh U
peraTh 3a1ayqu,
OTHOCSIIHECS K
npoecCHOHANTBHOM
NEeATENBHOCTH, UCTIONIb3YSI
METO/IBI MOJETHPOBAHHS H
MaTeMaTH4ecKoro
aHaIM3a.

Buam:
. OCHOBHBIE IOHATHA  KJIacCcHYecKoi
MaTeMaTHKH.
Vmvemn:
® NPUMEHSTh MaTeMaTH4ecKue MeTOBI JIs
peteHus npoecCHOHABHEBIX 3a/1a4.
Bnaoemn:

e METOJNAMH MAaTEMATHYECKOIO OIHCAHHSI
¥ MOJIeTUPOBaHMS IMHPOKOT0 K1acca
dbusnyeckux ABICHUH U IPOIECCOB,
ONPEIEISIONIMX IPUHITATIEI paboThI
Pa3IHYHBIX TEXHHYECKUX YCTPOHCTB.

OIIK 3. Cniocoben
IPOBOAXTE HCCIIEJOBAHHSI
Y M3BICKaHUS JIsl
peIIeHUs IPUKIIaTHbIX
MHKEHEPHBIX 3a]a4
OTHOCSIIHUXCS K
npodeccHoHaTEHON
NesATeNbHOCTH, BKIIHOYast
IPOBEICHNE H3MEPEHHIH,
IUIAaHHPOBAHHUE U

Snamp:
- TEOPETUUECKHE OCHOBBI, OCHOBHBIE
MOHATHS, TEOPEMBl MATEMaTHKH;
Ymems:
® TIOHMMAaTh, M3/1araTh 1 aHATU3HPOBATH
6a3oByr0 HHMOPMALIHIO;
Bnaoemy:
e MaTeMaTHYECKUMH METOJaMH
00paboTKH 1 aHaTM3a HHPOpPMAIHH B

obnactu npodeccHOHATBLHOM

TIOCTaHOBKY
SKCIIEPHMEHTOR, JIEATENLHOCTH.
HHTEPIPETAIHIO
HOJTYYEHHBIX PE3YJIbTATOB.

du3uka OIIK-1. Coocoben Inamp:
(opMyIHpOBaTh U perarh . OCHOBHEBIE TIOHATHS, 3aKOHEI U MOJIENTH
3a/1a4H, OTHOCAIIHECH K MEXaHUKH, 3NEKTPUYECTBA H
1pothecCHOHATBHOI MarHeTMsMma, KonebaHuii H  BOJH,
NeATeIbHOCTH, IPAMEHSS CTATHCTHYECKO#H bu3uKU H
(GyHIaMeHTaIbHEIE 3HAHHS TEPMOIHHAMHKH;
OCHOBHBIX . OCHOBHBIE (H3WUYECKHE BETMYHHBI H
3aKOHOMEpPHOCTEH (bu3HUeCcKHe KOHCTAaHTEI, HX

Pa3BHUTHS IPUPOIEI,
geJIoBeKa u obIecTsa

ONpeNeNieHHe, CMBICJ, CHOCOOBI U
CIHHHIIBI HX H3MepeHHH;

. dbyHnameHTaNIbHBIE dbuzmuyeckue
OIBITHI, HX POJIb B PAa3BUTHH HAYKH;
o Ha3HAUEHWE M TIPHHIMUIBI JeHCTBHA

Ba)KHEHITHX (PU3NYECKUX IIPHOOPOB.
Vmemn:

e 00BIACHUTH OCHOBHBIE HAO/IOIaeMEIe
IPUPOIHEIE ¥ TeXHOTEHHBIE SBICHUS U
addexTr! ¢ mo3uImii pyHIaMEHTATBHBIX
(Hu3MYeCKUX B3aUMOJEHCTBHH,




HCTOJIKOBBIBATH CMBICT (DH3HYECKHX
BEITAYMH U IOHATHH;

3aIHCHIBATH YPAaBHEHHS Il (DH3HUECKHX
BEJIMYMH, 3aIUCHIBATH YPABHEHHSA
nporiecca i HaXOIUTh €T0 PEIEHHE;
paboTats ¢ npubopamu B 000pyI0BaHHEM
COBpeMeHHOH (HH3MUECKOI 1abopaTopuH;
HCII0JIb30BaTh Pa3IMIHbIE METOIMKH
(H3MYeCcKHX H3MepeHuH 1 00paboTKH
9KCIIEPUMEHTATHHBIX JaHHBIX, B TOM
YHCJIe ¢ IPUMEHEHHEM KOMIIBIOTEPHOH
TEXHHUKH U HH()OPMAITHOHHBIX TEXHOJIOIHH
TIpH PELIECHUH 3a]1a4;

HCII0JIB30BaTh METO/IB! (PU3MUECKOro U
MaTeMaTH4YeCKOI'0 MOJICIIMPOBaHHUs, a
TaKIKe TIPAMEHSTh METO/TbI (PH3HKO-
MaTeMaTHYECKOro aHalIH3a K PEIICHHIO
KOHKPETHBIX €CTECTBEHHOHAYYHBIX H
TEXHHYECKUX po0IIeM

Brnaoems:

HaBBIKAMH HCIIOJIB30BAaHMS METO/IOB
(GH3MYECKOr0 MOJIETMPOBAHHUS B
WH)XEHePHOH IpaKTHKE;

MPHMEHEHHUS] OCHOBHBIX METOJOB
(hH3UKO-MaTeMaTHIECKOTO aHaIN3a /UL
pelleHHs eCTeCTBEHHOHAYYHBIX 3a/1a4;

[IPaBHJIBHOM 3KCILTyaTallid OCHOBHBIX
npubopoB U 060PYIOBAHHUS
COBpEMEHHOMH (H3HYeCKOi
nabopaTopui;

00paboTKK U HHTEPIPETAIHH
PEe3yNIBTaToOB HKCIEPUMEHTA, B TOM
quCIIe ¢ IPUMEHEHHEM KOMIIBIOTEPHOH
TEXHUKH W MHPOPMALHOHHBIX

TEXHOJIOTHIA.

OIIK-2. Cniocoben
(dhopManu30BEIBaTh U
pemars 3a1a4y,
OTHOCAIIHECS K
npodeccuoHaIBHON
IEATeIbHOCTH, HCIIONb3YS
METO/BI MOJIETHPOBAHHUS
MaTeMaTH49ecKOro
aHaiuza.

3uamn:

L]

(GyH1aMeHTalIbHbIE ¢dbuzngecKue
NOHATHS M TEOPHH KJIACCHYECKOH H
COBPEMEHHOM (H3HUKH.

Ymemn:

HCIIO/Ib30BaTh 3HAHHS O COBPEMEHHOM
(h¥3HYecKoi KapTHHE MHPA H 3BOJIOLHH
Bcenennoii, npocTpaHcTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOSHUH
BEIIIECTBA JUIs IOHUMAaHHS OKPYKalOIIEero
MHpa | SBJICHUIH IPUPOIbI;

NPHAMEHSTH HU3HKO-MaTEMAaTHUECKHUE
METO/IBI JUIS CO3/IaHHSI HOBBIX CPEJICTB
H3MEpPEHHsI, METOZ0B H3MEPEHHS H
METOIHK H3MEpPEeHHii, pa3pabaTeiBaTh U
npe/iaraTh IUIaH IIPOBEICHUS




Braoemn:

(HU3MYECKOT0 HCCTIeI0BAHNU,
(opMyTHPOBATEH BEIBOJIBL, OLEHUBATH
COOTBETCTBHE BEIBOJIOB ITOJTyYEHHBIM
JaHHEIM, OLIEHMBATh HAYUHYIO H
HPHKIIATHYIO 3HAYUMOCTE CBOEH
pa3paboTku.

MeTozaMH (GH3UKO-MaTeMaTHIECKOrO
OIMCaHUA ¥ MOIEIHPOBAHHS IIHPOKOIO
Knacca (U3NIECKUX SBJIECHUH H
IIPOLIECCOB, ONPEIETIAIOIIMX IIPUHITHITEL
paboThl pa3IHYHBIX TEXHUYECKHX
YCTPOMCTB.

OIIK 3. Cnocoben
MIPOBOJIUTE UCCIEI0BAHHS
1 U3BICKAHHS IS
peIeH s NPHKIIATHBIX
HWH)KEHEPHBIX 3a1a4
OTHOCSIIMXCS K
npodecCHOHATBHOM

eI TeIbHOCTH, BKIIFOYAs
NPOBEICHHE H3MEPEHHIA,
NJTAaHUPOBAHHE U
MMOCTAHOBKY
SKCIIEPHMEHTOB,
HHTEPIIPETAIHIO
NOTY4YeHHBIX Pe3yIbTaToB

3name:

Vamemn:

Bnaoems:

TEOpETHYECKHe OCHOBEL, OCHOBHEIE
HOHATHS, 3aKOHBI W MOJEIH MEXaHUKH,
MOJIEKYJIAPHOM (DH3UKH, DJIEKTpHYECTBa
H MarHeTH3Mma, TEOpHH KoyeOaHui u
BOJIH, TEPMOIMHAMHKH 7}
CTAaTHCTHYECKON (U3HKH;

NOHHUMATb, U3N1araTh ¥ KPUTHIECKH
aHaJIM3UPOBaThH Oa30BYIO
ob1medu3nyeckyro HHGpOpPMAaLIHIO;

(GHU3HYECKUMH U MaTeMaTHYECKUMH
MeToZaMu 00pabOTKU B aHaIH3a
uadopmanuu B 00nacTy oOmeH
¢bu3nKy.

1.5 dopma oby4ueHus

Peanusanus Moaynsi mpeaycMOTpeHa st 00y4aroluXcs 110 OYHOM, OYHO-3a09HOH H 3a04YHOH

dhopmam.
PA3JIEJI 2. [TIPOTPAMMBI MOAYJIA
HayuHo-(GyHaameHTanbHble OCHOBBI IPO(ECCHOHAILHON NEATEIBHOCTH
2.1. PABOYAS ITPOIT'PAMMA JUCIHAIIJIMHBI
MATEMATHKA
PaGouas mporpamMMa JUCITUILUIMHEI COCTABJIEHA aBTOPAMH:
Ne i/ | @amunmusa Uma OtyecTBo W AIGHAR Creneihy HomxHOCTH Hoxpranenenne
y4eHoe 3BaHHe
1 Hemuna Enena KaHj. ¢us.-mar. — ecéiﬁ:g;iﬁf{?
Jleonui0BHA HayK, IOIEeHT A ik
oro obpa3zoBaHHs




2.1.1. COAEP)KAHHUE 1 OCOBEHHOCTH PEAJIM3AIINU JUCHUIIJIMHBI 1

MATEMATHKA

2.1.1.1. TexnoJjioruu o0y4eHHs, HCII0Ib3yeMble NPH H3Y4YEHHH JHCIHILIHHBI MOXY IS
CmemanHoe 00y4eHHE C HCIOJIb30BaHHEM OHJIaHH-Kypca.

2.1.1.2. Ilnanupyemble pe3y/abTaThl 00y4eHHs (MHIMKATOPLI) N0 NHCHHILIAHE 1

Kon n HauMeHoBaHue
KOMIIETCHIIHH

ILnanupyemble pe3ybTaThl 00y4eHHs (HHIHKATOPbI)

OIIK-1. Cnocoben
hopMyIHpOBaTE U peIIaTh
3a7Ja4yH, OTHOCSIIHECS K
npodeCcCHOHAILHOM
IeATEeIbHOCTH, TIPUMEHSAS
(GbyHIaMeHTalbHEIe 3HAHUS
OCHOBHBIX 3aKOHOMEPHOCTEH
pa3BUTHS IPUPOJEL, YEI0BEKA
u o0ImecTRa.

3namp:
® OCHOBHBIE IIOHATHS H METO/IBI aHATMTHYECKOM Ir'eOMETpHH,
MaTeMaTHYECKHH aHaIu3 ¥ JTMHEeHHY10 anredpy;
MOCJIEIOBATEIBHOCTH M Psifibl, AU depeHIranbsHoe ’
HHTErpajbHOe HCYHCIIeHHE, MM hepeHIHaTbHEIe
ypaBHEHHS.
Ymemy:
®  NIPUMEHSTH MaTeMaTHYECKHUE METOIBI U1 PEIIEHHA
NPaKTHYECKUX 3a71ay;
®  JWCIIOJIB30BATh METO/IBl MaTeMaTHYeCKOro MOJEIHPOBaHHs, &
TAK)Ke PAMEHSTH METOIB! MaTeMaTHYeCKOro aHaIu3a K
peIeHNI0 KOHKPETHRIX €CTECTBEHHOHAYYHBIX U
TEXHUYECKHX NpodIIeM
Braoemw:
®  HaBBEIKAMH HCIIOJIb30BAHHUS METOJOB MaTEMAaTHYECKOTO
aHaJIN3a B MH)KEHEPHOM NIPaKTHKE;
. HaBHIKAMH IIPEMEHEHHUS! OCHOBHBIX METOZIOB
MareMaTH4YeCKOr0 aHaJlu3a JUls pelIeHHs]
€CTEeCTBEHHOHAYYHBIX 3a/1a4.

OIIK-2. CrocobeH
(hopMaM30BLIBATH U pelIaTh
3a7a4H, OTHOCSAIIHECH K
11po¢eCCHOHAIBLHOM
NeATeIbHOCTH, HCTIOJIB3YS
METO/IbI MOJIETUPOBAHHUS H
MaTeMaTH4YeCKOI0 aHa/In3a.

3namu:
o OCHOBHBIE TIOHATHS KJIaCCHYECKOH MaTeMaTHKH.
Ymemn:
® [PUMEHSTH MaTEMAaTHYECKUE METO/IbI /ISl PEIIEHHS
npodecCHOHABHBIX 3a1a4.
Bnaoemw:
® METOJaMH MaTeMaTHYeCKOTr0 OIMMCaHUs H MOJEIMPOBAHHS
LIMPOKOro Kiacca pU3MUecKUX SBICHUH M IPOLECCOB,
OIpeIe SIOLIMX IPUHITUITEI paboThI pa3IHYHbIX
TEXHHYECKUX YCTPOMCTB.

OIIK 3. Cnocoben
IIPOBOJIMTH MCCIIEIOBAHHS H
U3BICKaHUs IS PEIIEeHHUs
MIPUKJIaIHBIX HHKEHEPHBIX
3a/1a4 OTHOCSIIMXCSA K
npodeccHoHaIBHON
JesTeIbHOCTH, BKIIOYas
MIpPOBEACHUE U3MEPEHUH,
NJIAHUPOBAHHUE U IIOCTAHOBKY

3uame:
® TEOPETHYECKHE OCHOBBI, OCHOBHBIC IOHSTHSA, TEOPEMBI
MaTeMaTHKH;
Ymemn:
® [IOHMMATh, H3/JI4araTh 1 aHATM3UPOBATH OA30BYIO
HHG(OpPMALHIO;
Bnaoems:
° MaTeMaTHYeCKHMH MeTo1aMi 00paboTKH U aHalu3a
uHopManuu B 061acTH npodeccHoHaIbHOMI
JIeATETHHOCTH.




9KCIIEPUMEHTOB,
HHTEPIPETALHIO
IIOJIyYEHHBIX Pe3yJILTATOR

2.1.1.3. Coaep:xanne THCIHUILIHHLI 1

Kon
pa3fenoB
H TEM

Paspen, rema
JUCHHINTHHBI

Copep:xkanue

P1

Teopust MaTpuL 1
onpenennTeseH

Anrebpanyeckue oOIepaldd HaJ MaTpHULaMH H HX
cBoiictBa. OnpenenuTeny W HX CBOHCTBA. PasnoxeHue
ONpedenHTeNs 10 CTpoke miu cronbiy. Metoasl
BBIYHUCIIEHUS OIIpe/ieTUTENEH. YMHOXEHHE
onpenenureneif. Panr warpunel. CpoiicTBa paHra
MaTpulsl. Brmucnenwe panra Marpunsl. OOpatnas
MaTpHIla U CIOcOOB! BEIYHUCIICHHS €&

P2

CucreMsbl THHEHHBIX
ajaredpandecKux
YpaBHeHHi

OneMeHTapHEIe NpeoOpa3oBaHUS M 3KBUBAJIEHTHOCTh
CJIAY. IlpuBeneHue CHCTEMBI K CTYNEHYaTOMY BHIY.
KoopmuHaTHBIE, MaTpHUYHBIE W BEKTOpPHbIE (QOPMBI
samucu CJIAY. Teopema Kpamepa. Meton ['aycca.
OOmast Teopuss MHHEHHBIX cHcTeM. DyHIaMeHTaIbHBIH
Habop pelleHHi OJHOpOAHOM cHCTeMEL CBS3b MEXIy
peLIeHHUs MU OJHOPOIHOM M HEOTHOPOIHON CHCTEM.

P3

BexTopuas anredpa

OcHoBHBEIe ompenencHus. JIuHelHble omepanyMu Haj
BeKkTOpaMH. [JlelicTBHS Hal BEKTOpPaMH, 3a/IaHHBEIMH
npoexrusMu. CkanspHoe, BEKTOPHOE, CMEIIaHHOE
NpoU3BeIeHHs] BEeKTOpoB. BekTopHOe mHpOCTpaHCTBO.
Basuc

P4

AHaIUTHYECKAN
reoMeTpHs Ha
IJIOCKOCTH

VpaBHeHHs nOpsAMO  HA  IUIOCKOCTH.  B3auMmHoe
pacroloXKeHus NpSMBIX Ha IJIOCKOCTH. PaccrosHue oT
TOYKH 10 IulockocTd. KpuBble BTOpOro mopsixa.
Kanonuyeckue  ypaBHeHHs  mapabomibl,  3JUIMIICA,
runiepbonel. [IpeobpazoBanue koopauHat. IIpuBenenue
ypaBHEHHH KPHBLIX BTOPOTO MOpSAAKa K KAHOHUYECKOMY

BHLLY

P5

AHaJuTHYeCcKas
reoMeTpHs B
NpOCTpPaHCTBE

VpaBHeHHEe IUIOCKOCTH B IIpOCTpaHCcTBe. PasnuyHble
ciocoObl  3amaHus. YTol  MEXAy  IUIOCKOCTSMH.
Paznuynble cnocoOBl 3a7aHus. YTOl MEeXIy HpsIMBIMH.
Yron Mexay NpsiMOi U IIIOCKOCTBIO

Po6

J1eMeHTapHbIe
$pyHKOHM B X
cBoiicTBa

[lonsatre dyHKIMH, 00JACTh ONpEAEIEHHUs], MHOXKECTBO
sHaveHmit Qyskumn. CrmocoObl  3amaHus  (QyHKIMH.
OcHOBHBIE ~ XapakTepucTukd  GyHKmuH. I'paduxm
9NIeMeHTAPHBIX QyHKIHH

| 7

Ilpenenn:

Yucnosas mocienoBarelbHOCTs M ee npezen. [Ipenmen
Gbyuknuu B Touke. IIpenen QyHKuuE B OECKOHEUHOCTH.
OpHOcTOpOHHHE Tpenenbl. beckoHeYHO Maible H
Oeckone4Ho Oosnplnue GyHKIMH, UX cBolicTBa. OCHOBHBIE
TeopeMsl © IDpenenax. Ilpu3nakum cyIecTBOBaHUS
IpelenoB. 3aMmewarenbHBle Inpejensl.  TeopemMa o
B3aUMO3aMEHSEMOCTH SKBHBAICHTHBIX BEJIMYMH IIPH
BBIYHCIICHHH NIPEEIOB

P8

HenpepbIBHOCTH

HenpepblBHOCTE (GYHKIIMM B TOYKE M Ha OTPE3KE.




$ynxumii

Pa3prIBEI, BHIBI Pa3pBIBOB. OpsocTOpOHHS
HernpepblBHOCTh. CBOMCTBA (DYyHKIMIA, HENPEPHIBHBIX Ha
OTpe3Ke.

P9

AuddepenunpoBanne
¢yHKuHHN oxHOH
nepeMeHHOoH

[lpousBomnass ¢yHKIMH, ee TIeOMETPHYECKHH H
MEXaHH4YeCKHil  CMBICIL IIpousBomHas  CyMMBHI,
npouW3BeNeHus, dYacTHOro ¢yskuui. Cea3bp Mexay
HETpepeIBHOCTEI0 U muddepernupyemMocteio. Tabnuna
NIPOHU3BOIHBIX. Meron norapu(pMHYECKOro
middepeHEpoBaHUS. [IpousBoanas CJIOXHOIA,
mapaMeTpH4eckH 3aJaHHOM ¥  HESBHOHW (QyHKIMH.
HNuddepennuan QyHKIMH, TE€OMETPHYECKHH CMBICT
middepennuana. WuBapHaHTHOCTH (hopMEl
middepenmmana mepBoro  mopsaka.  IIpumenenue
muddepennuana K NOpUOMMKEHHBIM BBIYHMCICHHAM H
ouenke nmorpemsocty. [Ipon3Boausie u U depeHnrans!
BeICIINX mopsiakoB. Teopemsr @epma, Pomns, Jlarpamixka,
Komm. I1pasuno Jlonurans

P10

Hccaenosanne
¢ynknun ogHoM
nepeMeHHOH

[MpusHaku Bo3pacTaHus W YObIBaHHA  (YHKIMH.
Bospacranne, yObiBanue — (QyHKIMH.  ODKCTPEMYM
bysknuu.  YcinoBHe — CYIIECTBOBaHMS — OKCTPEMyMa.
Haubonpimee ® HauMeHblee 3HaYeHHWE (QYHKIHH.
[lpoMexxyTku BEITYKJIOCTH, BOTHYTOCTH H  TOYKH
neperuba rpaduka GyHKIMH. ACHMITOTHI rpaduka
¢ynxuuu. IlonHas cxema HcCieOBaHHS (QYHKIMH H
nocrpoenue rpadprka GyHKIHH

P11

OYyHKIHUH MHOTHX
nepeMeHHBIX

Omnpenenenre  QYHKIMH  JBYX H  HECKOJBKHX
niepeMeHHBIX. IIpesies1 ¥ HempephIBHOCTh (QYHKIMH JBYX
nepeMeHHpIX.  YactHele — mpom3Boisble.  IlomHoe
npupamende W aupdepenmman  QyHKIMH  JABYX
IepeMeHHBIX.  VHBapHaHTHOCTH  (OpPMBI  IEPBOIO
maddepenimana. [Ipunoxkenune muddepennnana K
IpuUOIMKEHHBIM BbhIYMcIeHusM. [IponsBonHas CIOXKHON
H HesaBHO#H dyHkiui. [IpoM3BoaHas MO HampaBlICHHIO.
I'pagueHT. DKCTpeMyM (QYHKIHMH JBYX IE€PEMEHHBIX.
Haubonbinee ¥ HauMeHblee 3HavyeHHe (QYHKIHH IBYX
IIEPEMEHHBIX B 3aMKHYTOH 0071aCTH.

P12

HeonpenenenHslii
HHTerpa’n

[lepBooOpasHas, TeopeMa 0 MHOXKECTBE MEPBOOOPA3HBIX.
HeomnpenenenHslii uHTErpaj, ero cBolcTea. Tabmmua
uHTerpanoB. OCHOBHbBIE METO 16l HHTETPUPOBAHHSI

P13

OmnpeneneHHbIi
HHTerpaj

ITonsTre ompeneneHHOro HHTerpana. I'eoMmeTpuyeckuii U
(HU3MYECKHIT  CMBICI  ONpENeNCHHOro  HHTerpaa.
®opmyna Herorona-Jlelibuuna. OcHOBHBIE CBOMCTBA H
METOIBl MHTErPUPOBAHMS OIPENENIECHHOIO HMHTErpala.
[IpunoxkeHus: BbIYKCIEHHE IIOMANH H JJIMHBI JYTH
IUIOCKOM (MTYpBI B IPSIMOYTOJIBHOMN M IONIAPHOR CHCTEME
KOOpIMHAT, B I[apaMeTpU4YecKoM BHIE. BruncieHHe
o6bema Tena Bpammenus. HecoGcTeennsli nuTerpan 1 u 2
pona

P14

Anddepennnancable
YpaBHeHHS NepBOro
nopsaaKa

3agaum, IIPUBOJIMMBIE K b bepeHITHATEHBIM
ypaBHenussM. OCHOBHBIE TNOHSTHA: IEPBBIH HMHTErpal,
obmmit mHTerpan, 3amada Komm. JIuddepeHunansHbie
ypaBHEHHS €  pasfe/siOlMMHUCA  MEPEMEHHBIMH.
OpHoponHble nuddepenuaIbHbE YpaBHEHHUSI.
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Jluneitnple uddepeHnManbHBle  ypaBHEHUs (METOX
Bepryimm, METOX BapUaluu TPOU3BOJIEHBIX
NOCTOAHHBIX). YpaBHeHHe bepHyu

P15

AnddepenunanbHbie
YPaBHEHHS BBICIIHX
MOPSIIKOB H CHCTEMbI
nH(ppepeHIHATBHBIX
YPaBHeHHI1

Teopema cymecTBOBaHMS M €OMHCTBEHHOCTH PELICHUS
I bepeHIMATEHOTO ypaBHeHHs »-To nopsaka (6e3
JI0OKa3aTeNIbCTBA). [Tonmxenue nmopsaKa
middepernanbHOTO ypaBHEHHSL. Omnpenenurens
Bponckoro. Kputepuii THHEHHON 3aBUCHMOCTH CHCTEMBI
¢byukuuii.  Kputepmii  nHHEHHONW — HE3aBHCHMOCTH
pelIeHui THHEHHOT0 OAHOPOAHOTO Tub(epeHIIHaTEHOIO
ypaBHeHHs n-ro nopsgka. CTpykTypa obmero pemeHus
JTUHEHHOTO OJTHOPOJTHOTO middepeHnHaTBHOTO
ypaBHeHHs n-T0 mopsaka. CTpykTypa oOmmero permeHus
JUHEHHOro  HeogHOpoaHOro  auddepeHIHaIbEHOro
ypaBHeHHA n-ro nopsiaka. [loctpoenue obmiero pemeHus
JTHHEHHOTO OJJHOPOJIHOTO muddepeHnHanBHOrO
YpaBHEHHS  AM-TO nopsigka  C HOCTOSHHBIMHU
ko3 dummentamu. MeToa BapHallMHd  NPOU3BOJIBHBIX
IIOCTOSIHHBIX. HopmanbHble CHCTEMBI
JubbepeHIHaATBHBIX YPAaBHEHHH

P16

KpaTm.le HHTErpaJjbl

3agayd, [pUBOJAINME K  KpaTHBIM  HMHTErpajiam.
Omnpeznenenne nBoitHoro wuHTerpana. Ero coiicTsa.
Beruncienve JABOMHBIX HMHTETpalioB B JEKapTOBBIX
KOOpAHMHAaTaX. BpuHCIeHHEe [ABOMHBIX HHTErpajoB B
KPHBOJMHEHHBIX KoopauHaTax. IlonspHele KOOpAMHATEL
[punoxenuss JABOMHBIX HHTerpanoB. OmnpezneneHue
TpoiiHoro wuHrerpana. Ero ceoiictBa. Belumcienue
TPOHHBIX MHTErPaJIOB B AEKAPTOBBIX, HIHIMHAPHYECKHX H
cepuueckux KkoopauHaTax. IlpunoxeHHs — TpOHHBIX
HHTETpajoB.

P17

Kpupoauneiinbie
HHTErpaJibl

Onpenenenne KpHBOMMHEHHBIX HHTETPAJIOB IIEPBOTO H
BTOpOoro pona. Mx cmoiictBa u BhruucieHue. @opmyia
I'puna. IlpuioxeHns KpHBOJIMHEHHBIX HHTEIPAJIOB

P18

Paner

Yucnoeble paasl. Cxoaumocth. HeoOxonumbie ycnoBus
cxoaumoctd. Ocratok psaga. CpoilcTBa CXONALIMXCA PAZIOB
an3HaKH CXOOHUMOCTH pAOOB C IMNOJOXMTEJIbHBIMH WICHAMH.
Ipusnaku Jlanambepa, KomuW, HHTerpanbHBIH IMpH3HAK.
3HakomepeMeHHble  pAnbl.  AOcomoTHas M ycJOBHas
cxonumMocTH. IlpusHak JleiibHuia. DyHKLMOHAIBHBIE PAIbL.
Obnacts cxomumoctH. Ilpusnak Beifeprpacca. CpoiicTsa
pPaBHOMEPHO CXOIALIMXCH PAOOB. Crenennsie psansl. Teopema
Ao6ena. Unrerpan cxonumoctu. CBOHCTBA CTENEHHBIX PAMIOB.
Psan Teiinopa. PasnoxkeHue B psn 3neMeHTapHbIX (yHKUMH.
ITpumenenue psnos Teiinopa.

Psanb @ypre. Paznoxenne B TPUTOHOMETPHYECKHH P
@ypre 00mmero BAa, YeTHBIX M HEYETHBIX (QyHKIMHA.

2.1.1.4. SI3bIk peaJu3anuy NporpaMmMbl

[IporpaMMa QUCHIHIIIMHEI peanu3yeTcs Ha TOCYAapcTBeHHOM s3bIke Poccuiickoil @enepanun.

2.1.2. YYEBHO-METOJUYECKOE W HH®OPMAIIMOHHOE OBECIIEYEHHE

JUCIHIIIMHBI

MATEMATHKA
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JJIeKTPOHHBIE pecypchl (H31aHHuA)

1.

Abnpaxmanos, B.I'. Beiciass MmatemaTHka: TuHelHas anredpa ¥ aHaTHTHYECKasi TeOMETPHSA :
[16+] / B.I'. AbnpaxmanoB. — Mocksa : ®JIMHTA, 2019. — 179 c. : w1, — Pexum gocryna: mo
noamucke. — URL: https://biblioclub.ru/index.php?page=book&i1d=607459

. bangun, K.B. Beicimas wartematnka : yuebuuxk / K.B.Bamngun, B.H. bamnsikos,

A.B. Pykocyes ; mox obm. pea. K.B. Banauna. — 2-e u3z., crep. — Mocksa : ®JIMHTA, 2016.
— 361 c¢. : Tabn, rpad., cxem. — Pewum pocryma: mo mnoamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=79497

. Kyry3oB, A.C. Maremaruueckuit anamu3: muddepeHnnaisHoe B HHTErPAIbHOE HCUUCIEHHE

byukumi oxHoM nepemenHoit : [16+] / A.C. Kyrty3os. — 2-e u3a. crep. — Mocksa ; bepnun :
Hupekr-Memua, 2017. — 127 c¢. - Pexum pocryma: mno mnoamucke. — URL:
https://biblioclub.ruw/index.php?page=book&id=462166

. Jlyary, K.H. Bricimas Martemartuka: pykoBoactBo K pemenuto 3amad / K.H. JIymry,

E.B. Makapos. — 3-e u3z., nepepab. — Mocksa : ®usmariut, 2013. — Y. 1. — 217 c. — Pexum
nocryna: no noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=275606

. Tyranbaer, A.A. Bricmas Marematuka. @OyHKIMH HECKONBKHX TIEPEMEHHBIX H

HeCOOCTBEHHBIE MHTErpajibl: Teopus W 3amaun : [16+] / A.A. Tyranbaes. — Mockea :
®JIMHTA, 2019. — 120 c. : w1 - Pexum poctyma: mo mnoxammucke. — URL:
https://biblioclub.ru/index.php?page=book&id=603140

Tyran6aes, A.A. Bricimas maTeMaTHKa: OCHOBBHI JHHEHHOH anreOpel. Teopus u 3amaun :
[16+] / A.A. Tyrau6aes. — Mocksa : ®JIMHTA, 2019. — 186 c. : m1. — Pexum noctyna: mo
noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=611207

. Tyran6aes, A.A. Bricias MareMaTsKa: GYHKIMH MHOTHX I€PEMEHHBIX, JIBOHHEIE H TPOUHEIE

unTerpansl : [16+] / A.A. Tyran6aeB ; MOCKOBCKHiI TOCYZapCTBEHHBIH YHUBEPCHTET UM. M.
B. JlomonocBa. — Mocksa : ®JIMHTA, 2019. — 228 c. : un. — Pexxum focTyna: no mOAmHCKe.

— URL: https://biblioclub.ru/index.php?page=book&id=611208

. Illankun, A.C. 3amauu ¢ pelleHMsMH [0 BBICHIEH MaTeMaTHKe, TEOPHH BEPOSTHOCTEH,

MaTeMaTHYECKOH CTaTHCTHKE, MaTeMaTH4eckoMy MpOrpaMMHpOBAHHIO : ydeOGHoe mocobue /
A.C. llankun, B.A. Illankus. — 9-€ u3n., crep. — Mocksa : Jlamkos u K°, 2020. — 432 c. : ui.
— (YuebHble wm3maHMs i GakanaBpo). — Pexum pocryma: mo nommucke. — URL:
https://biblioclub.ru/index.php?page=book&id=573151

IleyaTHbie H3TAHHA

L
2.

3

4.

- 8

6.

5

Jlemun C.E., Jlemuna E.JI. AnreGpa. Hwkuuii Tarun: HTU (¢) Yp®V, 2015. -280 c.
Hemun C.E., lemuna E.JI. Ananutudeckas reomerpusi. Huxnuit Tarum: HTU (¢) Vp@V,
2016.-250 c.
Hemun C.E., lemuna E.JI. Tubdepenunansaoe ucurcnenne QyHKIMA OTHONH I€PEMEHHOM.
Hwxuuit Tarun: HTU () Yp@V, 2014. - 282 c.
Jemun C.E., Jlemuna E.JI. Heonpenenennsiit uarerpan. Hwxunii Tarun: HTH (¢) Yp®V,
2011.-130c.
Temun C.E., llemuna E.JI. Onpenenennsiii unterpait. Huwxuuit Tarun: HTU (¢) Yp®@Y,
2013.-152c.
Jemun C.E., Jlemuna E.JI. Kpatrsie u xpuBonuneiinbie nuTerpanbl. Hmwxaui Tarmn: HTU
(d) VI'TY-VIIN, 2010. -174 c.
Jemun C.E., lemuna E.JI. Paasl. Huwxunit Tarun: HTU (b) Yp®V, 2013.-186 c.

IIpodeccuonanbHble 06a3bl JaHHBIX, HH(POPMALHOHHO-COPABOYHbIE H IOHCKOBbIE
CHCTEMbI
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OnekTpoHHO-OMOMHOTeUHas cucTeMa «Jlanby https://e.lanbook.com
CHCTeMa

«YHHBepCIflTeTCKaH

OBC IPR books http://www.iprbookshop.ru

1;

2. DneKTpoHHO-OMOIHOTEYHAs
http://biblioclub.ry/

3.

4.

5.

(PLIMOP)

MaTrepuaasi aas jun ¢ OB3

Becs kontenTr OBC mpencraBneH B Buie (¢aiinoB cremuansHoro (Qopmara s
BOCIIPOM3BEICHHUS CHHTE3aTOPOM PEYH, a TaK )K€ B TECTOBOM BHJE, IIPHUTOJHOM IS MIPOYTEHHS C
HCTIONIB30BaHHEM SKPAaHHOMH JIyIIbl 1 HACTPOHKOH KOHTPACTHOCTH.

bubnuoreka

Ounaiiay

http://school-collection.edu.ru — euHast KoJuleKius qEPOBEIX 00pa30BaATENBHEIX PECYPCOB
http://fcior.edu.ru - PenepanbHbLi HeHTp HH(GOPMAIMOHHO-00pa30BaTEILHBIX PECYpPCOB

2.1.2. MATEPHUAJIbHO-TEXHUYECKOE OBECIIEYEHHE JUCHHUILJINHbI

MATEMATHKA

CBE,IIGHHH 00 OCHAIEHHOCTH JXHCIHILIHHBI CnenHaJu3HpOBAHHBIM H ﬂaﬁopa'ropﬂbm
oﬁopy):lonalmem H NIporpaMMHBIM obecnevyeHHeM

Ne Bupn 3anstui HaumenoBanue | OCHaIEHHOCTH CHEIHAIBHBIX [lepeuens
m\ CHEeLHANBHBIX | TIOMEIICHHH 1 MOMEIIEHHH IS [IPOTPaMMHOI0
i NOMEIIEHHH U CaMOCTOATETBHOI paboTh obecreueHus.
TIOMENICHHH JII1s1 PexBU3UTEI
CaMOCTOSITEIBHO MOTBEePIKIAIOIETO
it paboThl JOKYMEHTa
1 | Jlekuu Vyebnas Meb6ensb ayJIUuTOpHas ¢ | Microsoft Windows,
ayJUTOpHSA U1 | KOJHYECTBOM pabouyHx MecT B | OQHCHBIH naKeT
IIPOBECHHUS COOTBETCTBHHM C KommyecTBOM | Microsoft Office,
JIEKIIMOHHBIX cTynedToB, pabouee Mecto | loroop Ne  43-
3aHATHH TperoaBaTens, mocka | 12/1712-2019 oT
ayIUTOPHAS. 18.11.2019.
KoMmnuext IIEPEHOCHOTO
IPOEKIIHOHHOTO
obopynoBaHus: HOYTOYK,
IPOEKTOP, DKpaH Ha ITATHBE.
2 | [IpakTHyeckue VYyeOnas MebGenb ayIUTOpHas ¢ | Microsoft Windows,
3aHATHA ayIMTOpHs Ul | KOJHYECTBOM pabouMx MecT B | OQHCHBIA IaKeT
NPOBEACHHUS COOTBETCTBHH ¢ KommuyecTBoM | Microsoft Office,
IPaKTHYECKUX crymenToB, pabouee Mecto | Jloroop Ne 43-
3aHATHH IpernoaaBaTens, nocka | 12/1712-2019 ot
ayauTOpHas. 18.11.2019.
KomneroTepHas texuuka: | MathCad 14, Cuet-
IIEPCOHANBHBIE  KOMIIBIOTEPEL, | akTypa Ne
nepudepuitasie  yerpolictsa, | Tr066970 ot
JIOCTYT B snekTpoHnyio | 12.12.2008, 3A0
HHGHOPMAIITHOHHO- "CodtJlaitn Tpein",
obpasosarensryto cpeny HTHU | 6eccpouno.
(pmmmana) Yp®@Y, xommuiexT | MathCad 15, Cuet-
JIMIIEH3UOHHOTO daxTypa Ne
nporpamMmuoro obecriedenus. | Tr066970 ot
12.12.2008, 3A0
"CodrJlaiin Tpeiin",

13




beccpodHo.

Koncyneraruu Vuebnas Me6ens  aymutopHas ¢ | Cucrema
ayMTOpHs 718 | KOJTHYECTBOM pabodMX MeCT B | BHACOKOH(epeHLHi
MIPOBEJICHUS COOTBETCTBHH C KojmuecTBoM | Apache Openmeetings
KOHCY/IbTALHHA | CTyZeHTOB, pabouee Mecto | CBOOOAHO
TIperoaBares, 70CKa pacnpocTpaHiaeMoe
— 1O c OTKpBITHIM
KOOOM
Texyrmmii YuyeOHas Mebenn ayUTOpHas ¢ | OnepauuoHHas
KOHTPOIIb, ay[uTOpHs I | KOMH4YecTBOM paboumx mecT B | cHcTema Windows,
IPOMEXYTOUHAs | IPOBEIEHUS COOTBETCTBHH € KOJHYECTBOM 0‘33_“‘:“5“"1 TIaKeT
aTTecTanus TEKYILIETO CTY/IleHTOB, paboyee MecTo E{l)méoz;ﬂ Oflf}:e -
KOHTPOJIA H IpenoiaBare’s, ocKa - - )
IIpOMI:?.)KYTO‘-IHO a)eﬂmoﬂpﬂaa. g LT e
= 18.11.2019.
g pr Cucrema ynpasneHUs
yueOHBIM KOHTEHTOM H
o0yueHueM LCMS
Moodle
CamocrosrensHas | Ilomemenns ans | Mebens ayIuTOpHas ¢ | Microsoft Windows,
paboTa cTYZEHTOB | CaMOCTOATENBHO | KOIHYECTBOM pabodyux MecT B | 0hHCHBIH NaKkeT
i paboTh! COOTBETCTBHH ¢ KosimdecTBoM | Microsoft Office,
oOyvaromuxcsi | cTyaeHToB, pabouee Mecto | JloroBop Ne 43-
npernojasarens, nocka | 12/1712-2019 ot
ay/IMTOpHAsL. 18.11.2019,
KomrmsrotepHast texuuka: | MathCad 14, Cuer-
TepcoHAbHBIE KOMITBIOTEPEL, | hakTypa Ne
nepudepuitupie  ycrpoiictsa, | Tr066970 ot
MOJIKIIFOYEHUS K ceru | 12.12.2008, 3A0
WntepHer, JIOCTYII B | "Cod1Jlaitn Tpeiin",
3NEKTPOHHYIO HeccpodHo.
HHGOPMALHOHHO- MathCad 15, Cuer-
obpasoBarenshyio cpeny HTH | daxrypa Ne
(bunmmana) Yp®@V, xommuekt | Tr066970 ot

JTHIEH3HOHHOTO
IIPOTPaMMHOT0 00ecIIeYeHHU .

12.12.2008, 3A0
"CodrJlaitu Tpeiin",
beccpouHo.
Jorosop Ha
IpefocTaBIeHHE
TIOCTOSIHHOT'O
JOCTYIIa K CETH
HuTepHeT oT
30.12.2019 Ne
800037

2.1. PABOYASI ITIPOTPAMMA JUCIHUILIMHBI

Pabouas nporpaMmMa AMCLHMILIMHBI COCTABI€HA ABTOPaMH:

DPHU3UKA
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Ne n/n | @amuaas Uma OtuectBo i JokHOCTD Tonpasnenenne
y4HeHoe 3BaHHe
1 XoaslpeB Anekcanap Crapmmii JlemapraMeHT
AHaTOIBEBHY IpenojiaBaTe | ecTeCTBEHHOHAYYH
b oro o0pa3oBaHHs

2.2.1. COJEPKAHUE 1 OCOBEHHOCTH PEAJIM3AIINHA TUCHUIIJIMHBI

OU3UKA

2.2.1.1. Texnonornu o0y4eHusi, HCNOJIb3yeMble IPH H3YYeHHH AUCIHMILIHHBI MOXY IS

CMmemanHoe 00y4eHHE C UCIIOIBE30BaHHEM OHJIAH-Kypca.

2.2.1.2. Ilnanupyemble pe3yabTaThl 00y4eHHs (MHAHKATOPHI) N0 AUCHMILIHHE 2

Koa u HaumeHoBaHue
KOMIIeTeHIHH

ILtanupyemble pe3yJbTaThl 00ydeHus (HHIMKATOPbI)

OIIK-1. Cniocoben
GbopMyJIMPOBATh U pellaTh
3a1a4M, OTHOCSAINHECH K
npodeccHoHaTBEHON
NEATEIHOCTH, TIPUMEHSSA
byHIaMeHTaIbHBIEC 3HAHUS
OCHOBHBIX 3aKOHOMEPHOCTEH
PasBHUTHS IIPHPOJEL, YENOBEKA
H ob1ecTBa

Suame:

° OCHOBHBIE IIOHSTHS, 3aKOHBI M MOJEIH MEXaHHKH,
JNMEKTpHYeCTBA W MarHeTusma, KkoneOaHMii M BOJH,
CTaTHCTHYECKOH QHU3HUKH M TEPMOIMHAMHUKH;

® OCHOBHEIE (DH3WYECKHE BEIHYMHBI M (PU3UYECKHE

KOHCTaHTBI, HMX ONpEAETeHHe, CMBIC], CIOCOOBI H
€IMHHUIIE] KX H3MEPEHHS,

® (yHIaMeHTaTbHBIe (HU3UYECKHE ONBITBI, MX PpOJb B
Pa3BHTHH HayKH;

® Ha3HAYeHWe W [PUHIUNB JOeHCTBUS BaKHEHIIMX
¢u3H9IeCKHX TPHOOPOB.

Yuemo:

e  00BSACHUTH OCHOBHBIE HAOMHOAAEMBIE IPHPOIHEIE H
TEXHOTEHHBIE SIBJICHUS U 3P(PEKTHI C O3HUIIHIHA
byHIaMEHTATHHBIX (PM3UYECKHX B3aUMOICHCTBHI,
HCTOJIKOBBIBATH CMBICIT (PU3HYECKUX BEJIMYMH M ITOHATHIA;

®  3aNKCHIBATH YPABHEHHU Il (PU3MYECKUX BEJIUUHH,
3aMICHIBATh YpaBHEHHS ITPOLIECCa M HAXOIMTh €0 PEICHHE;

e pabotars ¢ npubopamu ¥ 000pYIOBaHHEM COBPEMEHHOMH
dusnyeckoii 1abopaTropuy;

®  JCIOJB30BaTh Pa3MIHbIE METOIUKH (DH3HIECKHX
U3MepeHuit 1 00pabOTKH SKCIIEPUMEHTAIBHBIX JaHHBIX, B
TOM YHCIIE C IPIMEHEHHEM KOMIBIOTEPHON TEXHUKH H
UH(GOPMAIMOHHBIX TEXHOJIOTHH IIPH PEIIeHHH 3a/1a4;

®  HCIIOJB30BaTh METObI (PU3MYECKOTO X MaTEMaTHYECKOTO
MOJIEJTHPOBAHHS, a TAICKe IPUMEHSTH METOIbI (PU3HKO-
MaTeMaTH4eCKOT0 aHAN3a K PEIIEHHIO KOHKPETHBIX
€CTECTBEHHOHAYYHBIX M TEXHHYECKHUX IIpobiieM

Braoemu:

L HaBBIKaMH HCIIOJIB30BaHHUA METOJI0B (1)PI3H‘ICCK01"0
MOICIAPOBaHHA B PIH)KEHGpHOFI ITpaKTHKE,
L4 IIPHMEHECHHA OCHOBHBIX METOIOB (I)I/ISPIKO-

MaTeMaTHYCCKOI0 aHaJIn3a IJIA PEIICHHA
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€CTECTBEHHOHAYUHbIX 3a/1a4;
IIPaBUJIBHOM 3KCIIIyaTallud OCHOBHBIX IPHOOPOB K
obopynoBaHHS cOBpeMeHHOM (usnueckoit naboparopuwu;
00paboTKK ¥ HHTEPIIPeTALUH PEe3YILTATOR
IKCIIEPHMEHTA, B TOM YHCIIE C IPUMEHEHUEM
KOMIBIOTEPHOH TEXHHKH U HH(POPMAITHOHHEIX
TEXHOJIOTHIA.

OIIK-2. Cnocoben
(bopMaTH30BEIBATE U penaTh
3aJla4H, OTHOCAIIHECH K
npodeccHOHATEHOM
NeATeTbHOCTH, HCTIOIB3YS
METOIbI MOJICITUPOBAHHS H
MaTeMaTHYECKOTO aHAIH3a.

3name:

Vuvems:

[ ]

Bnaoemp:

GbyHnameHTanpHble (OU3MYECKHE TIOHATHS H TEOPHH
KJIACCHYECKOH M COBPEMEHHOM (DH3HMKH.

HCIIOIb30BaTh 3HAHKUA O COBPEMEHHOM (DU3MYECcKOi KapTHHE
MHpa ¥ 3BOJIOIUH BeeneHHO#H, MpocTpaHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHH BEIECTBA IS
NIOHMMAaHMs OKPYKAIOIIET0 MUpPa U SBJICHHUI TIPUPOIBI;
NPHMEHSTH QU3UKO-MaTeMaTHIeCKHUe METO/IBI JUIS CO3IaHHs
HOBBIX CPEJICTB H3MEPEHHS, METOIOB H3MEPEHHS H METOIHK
M3MepeHuit, pa3pabaTrIBaTh U IpeIarath IJ1aH [IPOBEICHHS
(bu3nyecKoro HecnenoBaHus, HOPMYITUPOBATEH BBIBOIBI,
OLIEHHBAaTh COOTBETCTBHE BHIBOJOB ITOJYUCHHBIM JIAHHEIM,
OLICHHBATh HAYYHYIO U MPHKJIATHYIO 3HAYMMOCTE CBOEi
pazpaboTKy.

MECTOIaMH CIJHSPIKO-MaTeMaTH‘-leCK()Fo OINHCaHHA H
MOIEIAPOBaHHUA IIHPOKOTO Kjlacca (1)PI3I/I‘IGCKPIX SABJICHHH
H IIPOLECCOB, ONPENCIIAIOIIHNX ITPHHITUIIBI pa60TI:I
Pa3/IMYHBIX TEXHHYECKHX YCTPOﬁCTB.

OIIK 3. Cnocoben
MIPOBOJIUTEH UCCIIEIOBAHUS U
M3bICKaHHUA ISl peleHus
IIPUKJIAJHBIX HHKEHEePHBIX
3a7a4 OTHOCSAIIHXCSA K
npodecCHOHATBHOI

e TEILHOCTH, BKJIIOYas
IIPOBE/ICHHE H3MEPEHHIH,
IJIaHUPOBaHUE M IOCTAHOBKY
OKCIIEPUMEHTOB,
HHTEPIIPETALUIO
NIOJIYYEHHBIX pe3yIbTaTOB

3uame:

Ymemn:

Bnaoems:

TEOPETUYECKHE OCHOBEL, OCHOBHEIE HMOHSTHS, 3aKOHBI K
MOJIETH MEXaHUKH, MOJIEKYJISPHO# bu3uKy,
JNIEKTPUYECTBA U MarHeTU3Ma, TeOpHH KoJeOaHHii U BOJIH,
TEPMOJMHAMMKH M CTATHCTHYECKOH (HH3HKH;

TIOHMMATh, M3/1araTh ¥ KPUTHYECKH aHATM3UPOBATE Oa30BYIO
obmedusryeckyro HHpOPMALHIO;

(GU3HYECKIMH H MAaTEMaTHYECKAME METOIaMH
00paboTku U aHanu3a HHGOpPMAIHH B 00J1aCTH 00IIEH
(buzuku.

2.2.1.3. Conepxanue JUCHHIIHHBI 2

Kon
Pasnea, Tema
pazaena, Copep:xanue
o JHCIHILTHHBI
Mexanuyeckoe JBHXEHHE KaK mpocTeimas GopMa JBHKEHHS
e —_—— Marepuu. IlpeacraBieHHe O CBOMCTBax INPOCTPAHCTBA H
P1 o BPEMEHH, JIeXallhe B OCHOBE KJIACCHYECKOH MeXaHHKH.
MaTepHallbHOM TOYKH
O@u3zHyecKHe MOIENH: MaTepHalbHas TOUYKa, CHCTeMa
MaTepHaJIbHBIX TOYEK, aDCOIIOTHO TBEPAOE TEIO.

16




Cucremer orcuera. Ilepememenuwe uw myth. Tpaekropus
nBkeHHs. CKOpOCTh M YCKOpEHHE MaTepHANbHON TOYKH, KaK
IPOM3BOJIHBIE pajguyca-BeKTopa 1mo BpemeHH. CKOpOCTh H
YCKOpEeHHE NpH KpHUBOJHMHEHHOM nBHkeHMH. HopMmanbHOe H
TaHTeHIHAILHOE YCKOPEHHSI.

P2

JlvHaMKMKa MaTepHATBHOM
TO4YKH. PaboTa u sHeprus

HuepuuaneHpie cucteMbl oTcuera. Macca tena. Cua.
IMepsriii 3axon Hetorona. Uneprus. Bropoii 3akon HeroToHa.
Wmnynee Tena u ummynsc cunbl. Tpetmit 3akon HeroTona.
YIIpyrue CHibl, CHIIBI TATOTEHHS, CHIIEI TPEHHS.

Bremnue u BHyTpeHHHe cmibl. lleHTp Macc MexaHHYecKoi
CHCTEMBI M 3aKOH €ro /[ABIDKCHHS. 3aKOH COXpaHeHHs
HMITYJIbCA.

Pabora mocTosHHO#M M nepeMeHHOM CHIbL. MOLIHOCTE CHIIBL
KuneTHyeckas sHeprus MEXaHUYECKOM CHCTEMEI B €€ CBA3b C
paboTol CHI, NPHUIOKEHHBIX K CHCTEeMe. ODHEprus Kak
YHHBEpCalnbHas Mepa Dpa3IMuHBIX (OpM JIBHXKEHHS U
B3aUMOJEHCTBHUH.

ITone xax ¢opma MaTepuu, OCYIIECTBISIONAS CHJIOBOE
B3aHMO/IeliCTBHE MEXIY YacTHLIAMH BelIECTBA.
KoHcepBaTHBHBIE M OHCCHNATHBHBEIE CHIBL J{MCCHDALUS
sHepruH. [loTeHnManbHas 3HEPrusi MaTepHATBHOM TOYKH BO
BHEIIHEM CHJIOBOM none. C6f3b nOMeHyuanbHol sHepauu ¢
KOHCepBAmusHOU Cunol, Oelicmsyioujeli Ha MAmMepuancHyio
mouxy. Ilowamue o0 2paduenme CcKaNApHOU  DYHKYUU
Koopounam.

IoTenuansHas 3Heprust ynpyro aehOpMHpPOBAHHOIO Tela,
IBYX B3aMMOJCHCTBYIOIIMX Macc, MOTHATOTO Haa 3emiei
Tena B 3eMiH. I'paduyeckoe npeacTaBieHHe MOTEHIIHAIBHON
sHeprud. IloTeHnuanbHpIe «IMBI» H «OapbepsDy.

3akoH COXPaHEHUs MEXaHHYECKOH SHEpIHH.
Obmedusnyeckuit 3aKOH COXpaHEHHS OSHEPIHHM. 3aKOHBI
COXpaHEHHS Kak MNposBlIeHHEe (YHIaMEHTAIbHEIX CBOHCTB
IpoCcTpaHcTBa M BpeMeHH. CoynapeHne abCcoOMIOTHO YIPYTHX U
HEYTIPYTHX TeJl.

P3

Mexanuka TBEPIOOIO TEIa

VYIII0BBIE CKOPOCTH M YCKOpPEHHE, MX CBS3b C JIHHEHHBIMH
CKOPOCTSMH H YCKODEHHSIMH TOYEK BpaINAIOIIErocs Telna.
MoMEHT CHIIBI H MOMEHT HMITYJIbCa MEXaHUYECKOH CHCTEMBI.
MomenT wHHepHMH Tela OTHOCHTENBHO OcH. Teopema
[lIrefinepa. MoMeHT HMIyIbca Tela OTHOCHTEIBHO
HEIOABMKHOM ocH  BpamieHus. OCHOBHOE ypaBHEHHE
IMHAMHKH  BpalllaTeIbHOro  JBIXKeHMs. KuHHeTHueckas
3Heprus Bpamatomerocs Tena. Pabora mpu BpamatensHOM
JBHKEHHMH. 3aKOH COXPAHEHHs MOMEHTA MMITYJIbCa.

I'upockonuueckuii aghghexm. Ilonamue o npeyeccuu.

P4

OneMeHTHI cnelnHaTbHOM
TEOPUH OTHOCUTEITBHOCTH

Mexanunyeckuii npuHIMI oTHOCHTeIbHOCTH. [IpeobpazoBanue
[anunes.

[locTynaTel  cmenmanbHOH  TEOPHMH  OTHOCHTEJLHOCTH.
IIpeobpasosanue Jlopenua. CruenacrtBus 3 npeoOpa3oBaHHK
JlopeHnia (OTHOCHTENBHOCTH OJHOBPEMEHHOCTH COOBITHIA,
OTHOCHTEIBHOCTh JANHMH U IPOMEXYTKOB  BpPEMEHH).
ITpocTpaHCTBEHHO-BPEMEHHOH HHTEpBal. PelATHBHCTCKHI
3aKOH CJIOJKEHHS CKOPOCTeH.

OCHOBHOH 3aKOH PEeNSTHBHCTCKOH JWHAMHKH MaTepHAIBLHON

17




TOYKH. PelATHBHCTCKOE BBIPAXKEHHE Ui KHHETHYECKOMH
DHEPruH. JHeprusi cBs3W cucteMbl. COOTHOIIEHHE MEXIY
IIOJIHOM DSHEpPrued M HMMIYJIbCOM YacTHLBL. [ 'paHHIIBI
NIPUMEHMMOCTH KIaCCHYECKOM MEXaHHKH.

P5

DNEeMEeHTHI KJIaCCHYECKOM
CTAaTHCTHKH MakcBeJa-
bonsnmana. Ssnenus
MepeHoca B ra3ax

Cratuctugeckuit U TEePMOHHAMHYECKHH METO/IBI
HCCIIEIOBAaHUS MaKpOCKOITMYECKUX CHCTEM.
Tepmonunamuyeckue napamMerphbl. PaBHOBECHBIE COCTOSIHUS U
npoiecchl. MneanbHerit ras.

Pacnpenenenne MaxcBemna. Pacnpenenenwe wacTuiy 1o
CKOPOCTSIM M DJHEPIHsM TeIUIOBOro aBMKeHHs. CKOpOCTH
TETIJIOBOTO IBIKeHUS Monekyn. Onsit IlltepHa.

OcHOBHOE ypaBHEHHE MOJEKYISIPHO-KHHETHYECKOH TEOpHH
HJleabHBIX Ta3oB. MONEKyISIpHO-KHHETHYECKHH  CMBICI
Temneparypbl. OCHOBHOE YpaBHEHHE COCTOSIHHS MJEaTbHBIX
razoB. M3ompouecchl B ueanbHBIX razax. ['a30BEIe 3aKOHEL.
Uncno cremeneil cBoOOABI MONEKYNI. 3aKOH PaBHOMEPHOTO
pacmpeziefieHHss 3HEpPrHH IO CTENEHSAM CBOOOIBI MOJIEKYII.
Cpennsis KHHETHYECKAs: SHEPTUS MOJIEKYIL.

WneanpHplii ra3 B 1Ione TATOTeHHS. bapomerpuyeckas
dopmyna. 3axon bonpiMana ais pacnpezeneHHs Y4acTHII BO
BHEIITHEM NOTeHIHaILHOM Tonie. Onbltel [Teppena.

Cpennee uncIo CTONKHOBEHUIT M CpelHss JUIMHA CBOOOIHOrO
npobera Monekyn. Bpems penakcamuu. Bakyym. SBieHus
nepeHoca B TepMOJMHAMHYECKH HEPaBHOBECHBIX CHCTEMaXx.
OnpitHble  3akOHEI  OUGOY3HH, TEIUIONPOBOAHOCTH H
BHYTPEHHET0 TpeHHsA. MoneKynspHO-KHHEeTHYecKass TeopHs
3THX SIBICHUH. 3aBUCHMOCTH KO3 (HIHEHTOB INepeHoca OT
JaBJIEHUS U TEMIIEPATyPBL

MexanusMm muddysun B razax, KUIKOCTSIX ¥ TBEpIBIX Telax.
BsI3KOCTB ra3oB M KUIKOCTEH.

P6

OCHOBHEBIE 33aKOHEI
TEPMOTHHAMHKH.
PeansHsble razer

O6patuMbele ¥ HeoOpaTHMble, KpDYrOBbIE M HEKpPYTOBBIE
nporecchl. Pabota rasza mpu ero pacimmpeHun.

KonuuectBo Temnotel. BHYyTpeHHSAsT SHEPrHS CHCTEMBL
BHyTpeHHAs 3HEPTUs HACATHHOTO ra3a. TemoeMKoCTb.
Ilepoe Hauano TepMoaMHAMHKH. IlpHMeHeHHE TEpBOrO
Hayajga TePMOJMHAMMKH K H30IpolieccaM HAealbHOro rasa.
AnunabarHsrii mpormecc.

3aBHCHMOCTh TEIUIOEMKOCTH HAEAIRHOTO Trasa OT BHIA
Iporecca u3MeHeHus: ero cocrosHus. Knaccuyeckas teopus
TEIUIOEMKOCTEH H/IealbHBIX Ta30B H €€ OTPaHMUYEHHOCTD.
Bropoe Hawano TepmomuHamuku. Heobpatumocts u
HaIpaBIeHHOCTh CaMOIPOHU3BOJIbHBIX IPOIIECCOB B
3aMKHYTBIX CHCTEMax. |epMOIMHaMH4YecKas BEpOATHOCTh
MakpocoCTOsSHUS. JHTponus. PacueT u3MeHeHHs] SHTPOIIUH C
NOMOIIBIO HHTETpalla IPUBENECHHBIX TEILIOT.

ITuxn Kapro. KIIJl mpeansHO#M TemnoBod MamuHblL Tperbe
Hay4ano TePMOJAMHAMHKH.

Omcemynnenus om 3axono6é uodeanvruix 2a306. Cuibl U
nOMeHYUANbHAs IHepeus MEAHCMONEKYIAPHO20
g3aumodeticmeus.  IghexmusHvlii  duamemp  MONEKYA.
Ypaeuenue Ban-oep-Baanwca. Cpasnenue uzomepm Ban-Oep-
Baanwvca c sxcnepumenmanvHuimu.

Brympennsis  snepeus  peanvnozo  2asa. Kpumuueckoe
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cocmosnue. Dasosvie nepexoowl. Tennosoe dsudicenue yacmuy
6 Jicuokocmax u meepowix menax. OcobeHHocmu HUOKO20 U
meepoozco  cocmosHutli  eeujecmea.  Kpucmaniuueckasn
pewemxa.

P7

DIeKTpocTaTHKA

JnexkTpuueckud 3apan.  JluckpetHocTs  3apsija.  3akoH
COXpaHeHHWs 3apsjga. BzauMonelcTBHe 3apsioB. 3aKoH
Kynona. DNEKTPOCTATHYECKOE TOJIE. ITpunImn
cyneprno3unuy. HanpspkeHHOCTh 3JIEKTPOCTATHYECKOTO OIS,
Pacuer snexrpocraTHyeckux mojeH METOAOM CYNEPIIO3HIIMA.
ITone  snexkTpuyeckoro  JUMIOJNS. ITorox  BexTOpa
HanpsokeHHocTH. Teopema 'aycca Ui 31€KTpOCTaTHYECKOTO
IOJIs B BAKyyMe H €€ NpHMEeHEeHHe K pacdeTy noseil. Pabora
CHJI 3NeKTpocTatyueckoro mnoms. llupkynsauus BekTopa
HalpsDKEHHOCTH. [loTeHIMan 3IeKTPOCTATHYECKOTO IO,
[loreHuuanpHbllf  XapakTep 3IEKTPOCTATHYECKOTO  IIOJISL
HanpsskeHHOCTE 3JIEKTPOCTATHYECKOTO TMOJs KAk TpagHeHT
NOTeHIHAaA.

CeoOoaHble W CcBA3aHHBIE 3apsabl B JUIJIEKTPHKAX.
Huonextpuku.  Tunel  guanektpukoB.  [lomspuzarms
IM2JIEKTPUKOB. BexkTtop mnomspusanuu. JusneKTpuueckas
BOCIIDHUMYHBOCTh  BEIECTBA. DBEKTOp  3JIEKTPHUYECKOTO
cmemenus. Teopema ["aycca ansi 3neKTpOCTaTHUECKOTO OIS
B guanekTpukax.  OTHOcHTenbHas  JUINEKTpHUecKas
IPOHHIIAEMOCTD CPEJIBI.

Yenoeus na epanuye paszoena 06yx ousnekmpuueckux cpeo.
Husnexmpuku ¢ ocobvimu ceéoticmeamu. CecHemos1eKmpuKi.
ITvezoanexmpuueckuii a¢hghexm.

ITone BHYTpH TNpOBOJHMKA H y €ro IOBEPXHOCTH.
Pacnpenenenue 3apsiza B NPOBOIHHKE. JIIEKTPOEMKOCTH
YEIMHEHHOTO IIPOBOJHMKA. B3auMHas 31€KTPOEeMKOCTh ABYX
npoBonHUKOB. KoHzeHcaTopel.  DHeprus  3apsHKeHHBIX
IIPOBOJIHUKOB: YEJAWHEHHOrO IPOBOJHMKA, KOHIEHCATOpa H
CHCTEMBI IPOBOAHUKOB. JHEPIHsl 3JEKTPOCTATHUECKOTO TOJIA.
OO6BeMHast IOTHOCTH SHEPTHH.

P8

IlocTossHHBIH
SJIEKTPHYECKHI TOK

[Tocrosuublil anexTpuyeckuit Tok. Cuna Toka. IlnmoTHOCTB
TOKa. YCJIOBHS CYIIECTBOBAaHHS 3JIEKTPHYECKOTO TOKa.
CropoHHHME CHJIBI B ONEKTpHYeCKOW 1emd. PasHoCTh
[OTEHIMANIOB,  3JEKTPOABMXKYINAS  CHJIa,  HampsKEHHE.
O606menHkIi 3akoH OMa B MHTerpasibHO# popme. 3akon Oma
B JokajeHOH ¢opme. Pabora u MomHOCTh TOKa. 3aKoH
Jxoyns-Jlenna. 3akon JDxoyns-Jlenna B nokansHOH dopme.
Pazserenennas uemb. IlpaBunma  Kupxroga. Pacuer
Pa3BETBIEHHBIX LIETIEH.

Knaccuueckas snekmpounas meopus 31eKmponposooOHOCmU
Memannoe u ee onvlmHule 000cHo8aHus. Buigood 3axonoe Oma
u Hocoynsa-Jlenya us snekmponHelx npedcmagienui. 3axoH
Buoemana-@panya. 3ampyonenus Kiaccuveckoiu meopuu
anekmponpoeoonocmu  memannos.  Paboma  ewixooa
NEKMpPOHa U3 Memaind. OMUCCUOHHbIE SAGIEeHUe U UX
npuUMeHeHue.

Onexmpuueckuil mox 6 2azax. Honusayus u pexombuxayus
monexkyn 6 2aze. Ilooeusxcnocms Hocumeneil  3apsoda.
Hecamocmosmenvnvlii U camocmosmenvHulil  2a306ble
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paspaovl. 1lnazma. TepmoanekmpoHHas IMUCCUsL.

P9

DeKTpoMarHeTH3M

MaruuTtHoe nose. BekTop MarHUTHOH HHIYKIAH. MarHUTHEIH
MOMEHT KOHTypa ¢ TOKOM. MarHutHoe mone 3neMeHTa TOKa.
3axon bmno-Capapa-Jlaniaca B ero npuMeHeHHe K pacyeTy
MarduTHOro mond. MarauTtHoe ToNe NPSAMOJIHHEHHOTO
IIPOBOJIHMKA C TOKOM. MarsuTHoe mone KpyroBoro Toka.
LlMpKynsaums BeKTOpa MarHUTHONH MHIYKIHH. 3aKOH IOJHOIO
TOKa JiIsi MarHUTHOTO IIOJISl B BaKyyMe W €ro NpUMeHEHHE K
pacuyeTy IoJisi COJE€HOMZJa M Topouza. Buxpesol xapaktep
MarHuTHOIO IOJIA.

3axkoH Awmmnepa. Bsaumopeiicteue napaJiieIbHbIX
IIPOBOAHUKOB ¢ TokoM. OmpeneneHue eIuHHIBI TOKa — 1
amnep. KonTyp ¢ TOokoM B MarHutHom mone. DHeprus
B3aMMOJIEHCTBHS KOHTypa C TOKOM B MarHMTHOM IIOJE.
Teopema I'aycca juis MaruuTHOTO moss. PaboTa nepememmenus
IIPOBOJHHKA M KOHTYpa C TOKOM B MarHUTHOM IIOJIE.

Cuna Jlopenna. /IBuxeHHe 3apsHKEHHBIX YACTHI] B MATHUTHOM
none. IlpuHimn JeHCTBHS IMKIMYECKHX  YCKOpPHTeENei
3apsOkeHHBIX yactull. O¢dext Xomna. [lpusimn paGotsl
MI'JI-reneparopa.

Marnetuku. XapakTepuCTHKH MarHATHOTO IOJIS B BEILECTRE.
HamarauyenHocTb. MaruuTHas BOCIIPUMMYHBOCTb.
HanpskeHHOCTP ~ MarHMTHOTO 1O B BEIIECTBE.
OrHocuTeNnbHass ~ MarHWTHas  HPOHHUIAEMOCTH  CpeJbl.
Opbumanvuvlil  MaeHUMHBIH U MEXAHUYECKUU MOMEHMbL
anekmpona 6 amome. OpbumanvHoe  2UpoOMAZHUMHOE
omuowenue. Onvim  DuHwmeina-0oe Iaaza. Chunogwle
MASHUMHbBIE MOMEHMbL.

AToM B MarHUTHOM moje. Jlua- ¥ TapaMarHeTHKH.
OnleMeHTapHas TeOpHs JWAMarHeTH3Ma. OJIeMEHTapHas
TEOpHsA  mapamarHeTu3Ma.  @eppomarHeTukd.  Kpusas
HamMarHH4YMBaHUA. MarHuTHBIH TrHCTepe3nc. Msarkue u
KECTKHE MarHuTHble Marepuansl. Touka Kiopu. JloMeHsl
ITonsATHe 0 CIMHOBOI NpUpoIe heppoMarHeTH3Ma. e
SBneHne 2JIEKTPOMAarHUTHOM HHIYKITAH. 3akoH
9NIEKTPOMAarHuTHOM MHAyKiuH @apanes. 3akon Jlenna.
Bosuuknopenne 3J]C HHIYKIHH B TIPOBOIHHUKE, ABHKYILEMCS
B MarHHTHOM II0JIE H B paMKe, PaBHOMEpPHO BpAIIAIOLIEHCS B
OJHOPOJHOM MarHMTHOM II0JIE.

Camounnyxuus. UHAYKTHBHOCTE KOHTYpa. 3aKOH M3MEHEHHS
TOKa NPH 3aMBbIKaHUH K pasMblkaHuu uend. Cxua-3¢dexT.
Bzanmnas unnykuns. B3auMuas HHIYKTHBHOCTS.

DHeprus CHCTEMBI IIPOBOJHHKOB ¢ ToKoM. OObeMHas
IJIOTHOCTh HEPTUH MarHUTHOTO IIOJI.

O6o0menne 3aKoHa IEKTPOMArHUTHOM HHIYKIHHA. Buxpesoe
anekTpuyeckoe mozue. berarpon. Tok cMmemenus. YpaBHeHHs
MakcBenna 11 30€KTPOMarHWTHOTO MOJS B HHTErpPalbHOM
(opMme U UX HU3NYECKHI CMBICIL.

P10

Mexanuyeckue 1
3JIEKTPOMarHHUTHEBIE
Konebauus

IlonsTne o konebarenpHBIX mpolieccax. | apMOHHYECKHE
kKonebanus. KuHemMaTHKa rapMOHHYECKMX  KoJjebaHwmii.
HuddepeHnuanbHoe ypaBHEHHE TapMOHMYECKUX KOJeOaHHi.
IIpy>XMHHBIA, MaTeMaTH4YeCKHH W (PHU3HYECKMH MasTHHKH.
OHeprus rapMOHHYecKHX KoiebaHHi. MeToJ BEKTOPHBIX
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muarpamm. KommnekcHas gopma npencraBiieHus: KoeOaHmi.
CrnoxeHue rapMoHMYecKHX KoneGaHMi OJHOTO HampaBJeHHS
H OIWHAKOBOM dYacToThl. buenmsa. CnoxeHue B3aHMHO
NEPIEHIMKYIAPHBIX Kosebanui. CBoOoJHBIE 3aTyXaroliue
xonebanus. JluddepeHmansHoe ypaBHEHHE 3aTyXarOIIHX
xonebanuii M ero pemenue. JlorapupMUYECKHH NEKPEMEHT
satyxaHus. Jugpgepenyuanvrnoe ypasHeHue 6biHYHCOCHHIX
konebanuil. Amniumyoa u ¢haza 6bIHYHCOEHHBIX KoaeOaHuil.
Pesonanc.

OnexkTpuueckuif  koneGartenvHbi  KOHTYp.  CBOGOMIHBIE
JJIEKTPOMAarHUTHbIE KONEOaHUSA B 3aKPHITOM HIECAIbHOM
KoyieDaTeIbHOM KOHTYype. 3aTyXalollue 3JIEKTPOMarHHTHbIE
Koyiebanusa. 3aBHCHMOCTh YacTOTHI 3aTYXAOLIMX KOJieOaHHi
OT CONPOTHBJIEHMA. ANEpHOANYECKHN pa3psii KOHIEHCATopa.
Buinyoicoennvle anexmpuyeckue xonebanus. Pezonanc moxa u
HANPAICEHUA.

P11 Boumuer

Bomnmossle mponeccsl. O6pazoBanie BONH B yIpyroit cpeje.
IlpomoneHele M momepedHble Oeryimue BOJHBL BoIHOBBIE
noBepxHocTH. ©poHT BonHEL @azoBas ckopocts. JliuHa
BOJIHEL. Bonnosoe 4HCIIO. IMpuamun  TrodireHca.
CunyconnanpHsle  (TapMOHHYECKHE) BOJIHBL YpaBHEHHE
Oeryme#i BonHbl. BomHOBoe ypaBHeHwe. JlucliepcHs BOJH.
OHeprus BoNHBL [IpHHIHN Cymepmno3uimy BOJH. BoaHOBOM
IaKer. I'pynnoBas CKOPOCTb. KorepeHTHOCTB.
WuTepdepennus BonH. CTosure BOJHBL YpaBHEHHE CTOSYEH
BOJHEL M3Menenue ¢assl npu otpaskenun BoHEL KoneGanus
CTPYHBHIL.

BomHoBoe ypaBHeHHe 31€KTPOMATHHTHOM BOJIHBL. YPaBHEHHE
IUTOCKOH MOHOXpOMAaTHYECKOH 3JI€KTPOMAarHUTHOH BOJIHEL
OcHOBHBIE CBOHCTBA 3NMEKTPOMATHHTHBEIX BOJIH. DHEPrHs M
HHTEHCHBHOCTh 3JIEKTPOMAarHUTHOH BOJIHBEL [loTOK 3Hepruu.
Bexrop IloiiHTHHra. JlaBieHHe 37€KTPOMArHHTHBIX BOJIH.
W3nydenune qumos.

2.2.1.4. SI3pIK peanTu3anuH NPOrpaMMbl
IIporpaMma MMCIMILIMHEEI pealu3yeTcst Ha FOCY1apCcTBEHHOM s3bike Poccuitckoii Geneparmm.

2.2.2. YYEBHO-METOJIUYECKOE M HUH®OPMAIIMOHHOE OBECIHEYEHHWE

JUCHUIIVIMHBI ®U3UKA

JJIeKTPOHHbIE pecypchbl (M3aHHA)

1.

Crapomybuesa, I'.Il. Kypc nexkumit mo ¢musuke: MexaHuka, MoJeKy/spHas (H3HKa,
TepPMOJMHAMHKKa. DneKkTpudecTBo u Maraetusm / I'.I1. Crapoaybuesa, A.A. XameHKo ;
DenepaibHOE TOCyJapcTBEHHOE OIOKETHOE 00pa3oBaTeNbHOE YUPEKIEHHE BBICIIETNO
npopeccuonanbHoro o6paszoBaHusi CTaBPONMONLCKHE TOCYIapCTBEHHBIH arpapHbIi
yHuBepcureT. — CraBpomonb : CTaBpONMOJBCKHI TOCYNapCTBEHHBIA —arpapHbIi
yHuBepcuter, 2017. — 169 c. : mn. — Pexum gocryma: mo moxammcke. — URL:
http://biblioclub.ru/index.php?page=book&id=485008.
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2. HuxepoB, B.A. ®u3uka 11 By30B: MexaHWka M MoJeKylaspHas ¢musuka : [16+] /
B.A. Huxepos. — Mocksa : Jlammkos u K°, 2019. — 136 c. : un. — Pexxum gocrtyna: 1o
noamucke. — URL: https:/biblioclub.ru/index.php?page=book&id=116499.

3. Huxepos, B.A. ®usuka: coBpeMeHHEI Kype / B.A. Hukepos. — 4-¢ u3a. — Mocksa :
Hamxos u K° 2019. — 452 c. : un. — Pexum mocryna: mo moamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=573262.

4. Abnpaxmanosa, A.X. ®u3mKa. DIEKTpHYECTBO: TEKCTHI JeKimii / A.X. A6apaxMaHoBa ;
MunncrepctBo  obpasoBanus u  Hayku P®, Kasadckuili  HanuMOHATBHBIH
HCCIIEI0BATENLCKHI TeXHOJorHueckuii yHuBepcuteT. — Kasanp : Kasanckuii HaydHO-
HCCIIeIOBATENBCKUM TeXHonorndeckuit ynusepeuret, 2018. — 120 c. : cxem., Tabu., ui. —
Pexum JIOCTyTIa: o TIOJIITHCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=500426.

5. ®usuka: mpakTukyM. B 3 4. Y. 1. Mexaununka. MonekynsapHas ¢pu3nKka ¥ TepMOIHHAMHKA
/aBT.-cocT. A.A. Xonsiper, K.1. Kopuucuk ; M-Bo o6pasopanus u Hayku PO ; DAOY
BIIO «Yp®V um. Ilepsoro Ilpesunenta Poccun B.H. Ensuunan, HukHeTarun. TeXHon.
uH-T (pun.). — Hoxanit Tarun : HTU (¢) Vp®YV, 2018. — http://elib.ntiustu.ru/97#target-
1649

6. ®usuka: npaktukyM. B 3 4. Y. 2. Dnextponunameka. Konebanus u BOIHBI /aBT.-COCT.
K.W. Kopnucuk, A.A. Xoxasipe ; M-Bo obpaszosanus u Hayku P® ; ®CAOY BIIO
«Yp®@V um. Ilepeoro IIpesunenta Poccun B.H. Ensununay, HuKHETAarnI. TeXHON. HH-T
(¢un.). — Hmxauit Tarun : HTH (¢) Yp®V, 2018. — http://elib.ntiustu.ru/97#target-1650

7. Ousumyeckmit mpaktukym: B 3 uw. Y. 1. Mexanuka. MonekynspHas (H3HAKA |
TepMoauHaMuKa /aBT.-cocT. A.A. XoasipeB, K.M. Kopuucuk; M-Bo obpazoBaHus H
Hayku PO ; ®I'AOVY BIIO «Yp®Y um. I[lepsoro Ipesunenta Poccun B.H. Ensuunan,
Hmwxuertarun. texson. uH-T (pur). — Hwkuait Tarun : HTU (¢) VpdY, 2018. —
http://elib.ntiustu.ru/9 7#target-1651

IleuaTHEIe H3TaAHUSA
He ucnone3syiores

IIpodeccnonanbnpie 6asbl AaHHBIX, HH(GOPMANHOHHO-CHPABOYHbIE H MOHCKOBbLIE
CHCTEMbI

6. DnexkTpoHHO-OMONHOTEYHas cucTeMa «Jlab» https://e.lanbook.com

7. OnexTpoHHO-OMONHOTeYHas  cucTema  «YHHBepcuTeTckas  buGnmoreka  Ommaifey
http://biblioclub.ru/

8. OBC IPR books http://www.iprbookshop.ru

9. http://school-collection.edu.ru — exunas KoJUieKmEs HbPOBLIX 06Pa30BATENBHBIX PECYPCOB

10. http:/fcior.edu.ru - @enepanbHbIil HeHTp HHPOPMAIMORHO-06Pa30BATETHHBIX PECYPCOB
(OLIHOP)

Hepnonuqeckne H31aHHuH

1. Bectnuk Mockosckoro ynusepcurera. Cepus 3: ®usnka. ACTpOHOMHS -
https://ezproxy.urfu.ru:4169/title_about_new.asp?id=8508

2. Bectnuk Cankr-Iletepbyprekoro yausepcutera. GU3HKa H XHMHS -
https://ezproxy.urfu.ru:4169/title_about.asp?id=9468

3. HmxeHepHO-(H3HUYECKHI XKypHAI -

https://ezproxy.urfu.ru:4169/title_about_new.asp?id=25251

Yenexu pusuueckux Hayk — https://ezproxy.urfu.ru:4169/title_about_new.asp?id=7325

Hayuno-nonynsaprsiii pusuko-maremarinueckuii xypaan «KsanT» - https:/kvant.ras.ru

o
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XKypnan Texuuaueckor Guznkm - http://journals.ioffe.ru/journals/3

JKypHan sKkcriepUMeHTaNIbHOM B TeopeTHYecKol dusuku - http://jetp.ac.ru/cgi-bin/r/index

VuebHnas pusuka - https://ezproxy.urfu.ru:4169/title_about.asp?id=9870

Marepuans! aas aun ¢ OB3

Becy xonrent OBC mpencraener B Bume (aiiioB crenmansHOro QopMmata U
BOCIIPOM3BEJICHUS CHHTE3aTOPOM PEYM, a TAKKE B TECTOBOM BHJE, NPUTOAHOM JJIs IPOYTEHHS C
HCII0JIb30BAHMEM 3KPaHHOM JIYIIEI B HACTPONKOM KOHTPACTHOCTH.

Dusuyeckoe obpasoBaHUe B By3ax - http://pinhe.lebedev.ru

2.2.3. MATEPHAJIbBHO-TEXHUYECKOE OBECIIEYEHUE JUCIAIIJIMHBI

PHU3HUKA

CeeneHnsi 00 OCHAMIEHHOCTH MHCUMILIHHBI CHENHATH3HPOBAHHBLIM M J1a00PATOPHBIM
00opyi0BaHHEM H NPOrpaMMHBIM obecredeHHeM

HawnmeHnoBanue INepeuens
CleLIHalIbHBIX OcHaLIeHHOCTB CTIEIHABHBIX NPOTrpaMMHOTO
No Bupn 3ansaruii MIOMELLEHHH U NIOMEIIEHHH W NOMeLLEeHHH s obecrneyeHus.
mn MOMeLUeHHH s CaMOCTOATENLHOM paboThI PexBuzuTEI
CaMOCTOATENTBHOM MOATBEPKAIOLIEr0
paboTsl JIOKyMeHTa
| Jlexumu VYuebnas aynuropus | MeGenb ayIuTopHas ¢ | OnepauuoHHas cucTeMa
s NpoBeAeHHs | KonudecTBoM pabounx mect B | Windows, obucHbIH
JIEKLIMOHHBIX COOTBETCTBHH ¢ KoJuuecTBOM | makeT Microsoft Office
3aHATHIA CTYIEHTOB, pabouee mecto | Jloroeop Ne 43-12/1712-
npenoaaeare;is, nocka | 2019 or 18.11.2019.
ayaMTOpHas. Cucrema
KomneloTepHas TEXHHKA: | BUIEOKOH(EPEeHLIH
KOMIUIEKT (mepeHocHoro — ecau | Apache Openmeetings
aynuropus  He  obopynoBaHa | Cucrema
CTaLMOHAPHBIM 00OPY/OBAHHEM) | yrpaBleHHs y4eOHbIM
NIPOEKLIMOHHOr0  060pYIOBaHHUs: | KOHTEHTOM H
HOYTOYK/KOMIBIOTEp, TPOEKTOP, | 06y4eHHem LCMS
[POEKLMOHHBIH 3KpaH/nocka. Moodle
2 Ilpaktuyeckue | Vyebuas aymuropus | Mebens ayJIMTOpHas ¢ | Onepauuonnas cucrema
3aHATHSA st NIPOBENICHUA | KOMHYeCTBOM pabounx Mect B | Windows, oducHbIi
TPaKTHYECKHX COOTBETCTBHH ¢ KOJM4YecTBOM | makeT Microsoft Office
3aHATHH CTyaeHTOB,  pabouee  Mecto | Jloroop Ne 43-12/1712-
NpenoaaBartens, nocka | 2019 ot 18.11.2019.
ayauTopHas. Cucrema
KomnelorepHas TEXHHUKA: | ynpaBjieHus yueOHBIM
KOMILIEKT (IIEPEHOCHOT0 — €CNTH | KOHTEHTOM M
aynuTropuss  He  obopynoBana | ofyueHHeM LCMS
cTalMOHapHeIM obopyaoeanueM) | Moodle
NPOEKLIMOHHOrO  0bOpyAOBaHMS:
HOYTOYK/KOMITbIOTEP, TIPOEKTOP,
TIPOEKLIHOHHBIH 3KpaH/mockKa.
3 Jlaboparopuele |YueGuas ayautopus | Me6Gens ayUTOpHAas ¢ | He tpebyerca
pabotsl Ans MPOBEIEHHSA | KOJMYECTBOM pabouyuX MeCT B
nabopaTopHBIX paboT | COOTBETCTBMM C  KOJHYECTBOM
Ne 322 Jlabopatopus | crymento,  paGouee  MecTo
ob1wueii H | mpenojasaTens, ZocKa
SKCNIEPHMEHTAJILHOH | ayaMTOpHas.
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huzukH

O6opynosanue,
COOTBETCTBYIOLIEE TpeOOBaHUAM
OpraHusaluH yqeGHoro npouecca
B COOTBETCTBHH C CaHHUTapHbIMH
IpaBUJIaMH H HOpMaMH:
VYeranoska «M3ydeHue 3akoHa
JUHAMUKH BpaIlaTeIbHOro
JIBHKEHHS» — | 1IT.
YcranoBka «Heynpyroe
coyzapeHue Gpu3MYecKHx
MasATHHKOB» — | mmT.
VYcranoska «Onpenenenue
MOMEHTa HHEePIIUH MaXOBHKa»
— 1 mr.

VYcranoBka «OB0pOTHEIH
¢bu3ugeckuii MasTHHK» — 1 10T,
VcranoBka «JIBHkeHHE 110
HaKJIOHHOH IIocKocTH» — 1
IIT.

Vcranoska «M3ydeHune 3aKoHa
COXpaHeHHs UMITyJbcay — 1
IIT.

YcTaHOBKa U1 OTIpeieIeHHs
BSI3KOCTH JKUIKOCTH — 4 IIT.
YcranoBKa U1 OnpeeeHus
MOJISIPHOM MacChl ¥ IUIOTHOCTH
BO31yXa — 3 IIT.

Kabuner snexrpocHabxeHus
¢uzuxku KOC® — 1 — 1 mr.
Hacoc BakyyMmHBIi
Komogckoro — 1 mr.

Beck1 anexTpoHHBIE
(;mabopaTopHbIe, TOYHOCTH —
0,01 r) — 3 mT.

Mynetumerp (Tum 890) — 3
IIT.

Ycranoska «M3yueHne
BA3KOCTH BO37yXa» — | mT.
Ycranoska «Onpenenenue
OTHOILIEHHS TEeTJIOEMKOCTEH
BO3ayXa» — 1 mr.

VYyebuas ayauTopus
ISt TNpOoBeNeHNUs
nabopatopHeix pabot
Ne 324 JlaGopartopus
3/IeKTPHYECTBA U
MarHeTH3Ma

Me6enb aynUTOpHAas c
KOJIMYECTBOM pabouMx MecT B
COOTBETCTBMM C  KOJUYECTBOM
CTyOeHTOB, pabouee  MecTo
npernoaaBare’s, JocKa
ayIMTOpHas.

Ob6opynosaHie,
COOTBeTCTRYyIONIee TpebOBaHUAM
opraHusaluu y4eOHOro npoiiecca
B COOTBETCTBMM C CAHHTAPHBIMH
NpaBUIaMH H HOPMaMH:
VcranoBka 1o ompeneneHHIo
COTIPOTHBIIEHHS IIPOBOJIHHKA

He tpebyercs
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MeTonoM YurcToHa — 3 1uT.
YcTaHOBKa 1O OIpeesIEHHIO
3C HUCTOYHHKA TOKa
KOMIEHCALIHOHHEIM METOJIOM — 3
IIT.

VeraHoBKka Mo ONpeseneHHio
TOPHU30HTANIBHOH ¥ BEPTHKANbLHOH
COCTaBJISIOLLMX HHIYKUUH
MarHMTHOTO noJst 3eMiu — 3 mirT.
YcTaHOBKa 1O OIpEEeNIEHHIO
ToukHd Kropu Hukens — 3 wr.,
VcraHOBKa 1O OIpezesIeHHIo
yIEIBHOTO 3apsja 371eKTpoHa — 3
LUT.

VeraHoBKa 1o M3yueHUI0 paboTsl
KonebaTeapHOro KOHTypa — 3 IiT.
VeraHOBKa 11 CHATHA KPHBO
HaMarHHYeHHOCTH
¢deppomarHeTrka — 3 1.

Mebenb aynuropHas ¢ — Cucrema
VueGHas ayauropus KOJIMYECTBOM pabOYHX MeCT B BuneOKOHcl)epeHuu_ﬁ
Worovaieramm |- murson COOTBETCTBHH C KOJIMUECTBOM Apache Openmeetings
yJbTal] JU1sl IPOBE/IEHHU
e et CTyZneHTOB, paboyee MecTo CroboaHo
npenoaaeareis, JOCKa pacnipoctpansemoe [10
ayJIMTOpHas C OTKPBITEIM KOJIOM
Texymuii Vuebnag ayauropus | MebGens ayJUTOpHas ¢ | OnepauronHas cucTema
KOHTPOJIb, s MpPOBEJEHHA | KOMUYeCTBOM padouux mect B | Windows, odHcHbIH
TIPOMEXYTOYHAs |TEKYLUEro KOHTPONS M | COOTBETCTBHH C  KoludecTBOM | makeT Microsoft Office
aTTecTaLHs TIPOMEKYTOYHOH cTyaeHToR,  pabouee  mecrto | doroeop Ne 43-12/1712-
aTTecTaluu npenojaparens, nocka | 2019 ot 18.11.2019.
ay/IMTOpHas Cucrema
ynpaBjieHus y4eOHbIM
KOHTEHTOM H
o0yueHneM LCMS
Moodle
CamocrosTensH | Yuebnas ayauropus/ | MeGenb ayJauTOpHas ¢ | OnepauxoHHas cucTteMa
as pabora [Momewenus Ui | KonudecTBOM pabounx Mect B | Windows, otucHbIH
CTYEHTOB CaMOCTOSTENbHOM COOTBETCTBMH C Koju4yecTBOM | makeT Microsoft Office,
paboThbl cTyneHTOB, pabouee  Mecrto | [loroeop Ne 43-12/1712-
obyuarommxcs npenoaaearens, Jocka | 2019 ot 18.11.2019.
ayIMTOpHas. Horoeop Ha
KomnsblorepHas TeXHHKa: | IpeJocTaBIeHHe
TIepCOHANBHbIE KOMIIBIOTEPBIL, | MOCTOSIHHOTO A0CTYNa K
nepudepuiinsie ycTpoiicTea, | cetd  HMHrepHer  oT
ycTpoiicTBa nogxmodeHus kK cetH | 30.12.2019 Ne 800037
HnrepHer, IOCTYI B
3JEKTPOHHYI0  HH(OpMaLHOHHO-
obpazoBatensHytro cpeny HTH
(punuana) VpdVY, xommiexT
JHMLEH3MOHHOTO  MPOrPaMMHOIO
obecneueHus
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