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Paznea 1. OBIIIASA XAPAKTEPUCTUKA MO YJIA

HayuyHo-¢pyHaaMeHTaJIbHbIE OCHOBBI IPO(eCcCHOHAIBHOM AeATe1bHOCTH
1.1. AHHOTAIIUA COAEPKAHUS MOTYJIsI

Monayns otHocuTcs K 0a30BOM uyacTH 0Opa30BaTENbHBIX IPOrpaMM BCEX HWH)KEHEPHO-
TEXHUYECKUX HANpPaBICHUN TOATOTOBKM W SIBISICTCS OO0S3aTENbHBIM JJS BCEX CTYICHTOB,
oOyyaroImuxcs M0 JaHHbIM HampaBieHusM. Jucnuminunel «Marematuka», «Pu3nka», BXOAALINE B
MOJYJb COCTaBJIAIOT OCHOBY IIOATNOTOBKU CIELMAIMCTOB MHYKEHEPHO- TEXHUYECKUX HAIPABJICHM,
ABISSICH (DyHJaMEHTaNbHOW 0a30i MX ycHemHOW aesrenbHOCTH. B mponecce oOyueHust 3TUM
JUCUUIUTMHAM  (OPMHUPYIOTCSI HAaydyHOE€ MHPOBO33pPEHHE, BJaJeHUE (PU3UKO-MATEMATHYECKUM
anmnapaToM M MeTojaMu (PU3MYECKHX HCCIIEAOBAHUM C LIEJbI0 YCIEIIHOTO OCBOCHHUS CIEHAIbHBIX
TUcUMIUMH. VHTerpupoBaHUe 3HAHUM O NPUpPOAE MaTepuu, (PU3NYECKHX 3aKOHOB M BIIaJICHHE
(U3UKO-MaTEMATUYECKUM alIapaTOM B CMEXKHbBIC HAyKU IO3BOJSET CTYAEHTY pallOHaJbHEEe U
3ppeKTUBHEEC UCMONb30BAaTh TOJTY4YEHHbIE B XOA€ OOyYeHHMS KOMIETCHIUH JUIS PEIICHHS
npogecCuoHaIbHbBIX 3aj1ay.

HucturuimHa «Martematuka» (opMupyer 0a3y HaydHBIX 3HAHUH CHEIHMAIMCTOB, a TaKXkKe
peanu3yeT  pa3BUTHE HHTEIUIEKTYaJbHOTO MOTEHIMada U (OPMHUPOBAHME IO3HABATEIIbHOU
AKTUBHOCTH B TBOPYECKOH ACATEIBHOCTH.

JucuurumHa «®usuka» ¢opmupyer y OOydyarolMXCsli CHOCOOHOCTH KOMIUIEKCHO U
IPaMOTHO aHAIM3UPOBATH (HPU3UYECKHE MTPOIECCHI; UCIIOJIF30BAaTh COBPEMEHHBIC TEPMUHBI U TIOHSATHS
B 00JIaCTH €CTECTBEHHBIX HAyK

1.2 CTtpykTrypa u 00beM MOAYJIst

O6bem qucuunInH ®dopMa HTOroBOii
Ne HepeueHs THCHMILIHE MOLYIs MOZYJIsl M BCETO NMPOMEKYTOYHOM aTTeCTAlUH
n/n P en ny MOAYJIsl B 3a4€THBIX 0 JMCHHUIIMHAM MOAYJA H B
€ANHNLAX U Yacax 1€JIOM 110 MOAYJII0
Marematuka 10/360 DK3aMeH,
1.
9K3aMCH
dusnka 8/288 DK3aMeH,
2.
9K3aMCH
HE IIPEYCMOTPEHO
18/648
HUTOT'O no momynto:

1.3 IToc/ien0BaTEILHOCTH OCBOEHHSI MOYJIs1 B 00pa30BaTe/IbHOI MporpamMme

IIpepekBU3UTBLI MOAYJIS

IMocTpekBU3UTHI M KOPpeKBU3UTHI | Monynes «CrniennanbeHble pa3elibl Hay4HO-
MOYJIAA (dbyHIaMEHTATBHBIX OCHOB MPO(deCcCHOHATBHOM
JEeSTeNbHOCTH, MOAYTh «OCHOBBI pa3paboTKu
KOMITHIOTEPHBIX MOJICJIEH TEXHUYECKUX CHCTEM)




1.4. Pacnpenesienne koMneTeHUM M0 JMCUMILVIMHAM MOAYJIS, IVIAHUPYeMbIe Pe3yJbTaThl
00y4eHusi (MHAMKATOPBI) 10 MOAYJIIO

W3yvyenne AMCHUILIMH MOy MpeaycMarpuBaeT (HOPMHUPOBAHHE KOMIECTEHIMH IMOCPEICTBOM
MOCJIE/I0BATEILHOIO OCBOCHHS PE3Y/JIbTaroB OOYYEeHHUS Ha OINPEICICHHOM YPOBHE CIOKHOCTH
COZIEpIKAHUS.

Pesynbrarbl 0OyueHHs MO JUCHUILUIMHE — 3TO KOHKPETHBIC 3HAHHSI, YMEHUS, OIBIT U JIPYyrHe
PE3YJIbTAThL (COI[ep)KaTeJIBHBIe KOMIIOHCHTBI KOMHCTGHHHﬁ), KOTOPBIX INIAHUPYECTCA NOCTUYb HA 3TAllC
U3y4YCHHS TUCIMIUIMHBI MOAY/sS, M KOTOPBIE JOJDKHBI OyIyT MPOAEMOHCTPHPOBAHBI O0YJAIOIIMMUCS U
OLCHCHBI npernoaaBaTcjicM 110 I/IHI[I/IKaTOpaM/ HU3MCPACMBIM KpUTCPUAM, BKIIFOYCHHBIM B
(bOpMYyITUPOBKY PEe3yIbTATOB O0yUIEHUS.

Wuaukarop — 3TO OpuU3HAK / CHrHAJ/ MapKep, KOTOPbIM IOKa3bIBAacT, Ha KAaKOM YpPOBHE
00YYarONIMIACS TOJDKEH OCBOMTH PE3YJbTAaThl OOYYEHUS M UX HPEABSIBICHHE TODKHO TMOATBEPIUTH
(bakT 0OCBOCHHUS MPEIMETHOTO COACPIKAHUS TAHHOM AMCIUILIHHBI.

WHIuKaTOphl YYUTBIBAIOTCS TPH BHIOOPE M COCTABJICHUH 3aJaHUi KOHTPOJHHO-OICHOYHBIX
MeponpuATHiA (OLIEHOYHBIX CPEICTB) TEKYIICH U MPOMEKYTOYHOM aTTECTAIIUH.

Ilepeuennb Kon n ILnanupyembie pe3yabTarhbl Inammpyembie
pe3yJbTaThbl 00yYeHust
AUCHHUILINH HAUMEHOBaHME o0yuyeHust (MHAUKATOPHI)
. (MHIUKATOPBI)
MOYJIs KOMIIeTeHIIN U 0a30Bblil .
NMOBbIIEHHBII
1 2 3
Maremaruka | OIIK-1. Crocoben 3name (3naxomcmeo): 3namo:
opmymupoBats 1 ® OCHOBHBIC IIOHATHUSA U ® OCHOBHBIC IOHATHSA U
pemaTe Hay4HO- METO/bI METO/IbI
HCCIICAOBATCIIBCKUC, AHATUTUYECKOU AHAITUTHYECKON
TEXHUICCKHE, T€OMETPUH, rE€OMETPUH,
OpraHu3aIMOHHO- MaTeMaTUYECKUI MaTeMaTUYeCKUU
9KOHOMHUYCCKHE U aHaJIU3 U JTUHEHHYIO aHaJIN3 U JTMHEHHYIO
KOMIUIEKCHBIE anrebpy; anreopy;
3aiaqu, IpUMEHSA MOCJIEN0BATEIBHOCTH U IIOCJIEN0BATEIBHOCTH
(dbyHIaMeHTaNbHbIE PSUIBL, ¥ PAJIBL,
SHAHUA. g depeHmaIbHOe U muddepeHnranbHoe U
UHTETpaJIbHOE MHTErpajbHOE
WCYHCIICHHE, VCUHCIIEHUE,
muddepeHanbHbIe muddepeHraIbHbIe
YpaBHEHUS. YpaBHEHUS.
Ymemn:
e IIPUMEHSATH mo | Ywmemy:
WHCTPYKIUHU (o ¢ [PUMCHATH
TUTIOBOMY HpHMepy) MaTeMaTHYCCKHUEC
MaTeEMaTUYECKUE METOMBI A
METO/bI JUISl PELICHUS pCIICHHA
MPAKTUYECKUX 3a1ay HECTaHAAPTHBIX
B obnactu MPaKTUYECKUX 3a/1ad




podecCHOHATBLHOM

NEATEIILHOCTH.
Braoemo.:
. B OpraHU3alUH

coOCTBEHHOI JCATCIIbHOCTH, B
BBI60pe TUITOBBIX MCTOJ0B U

B obmactu
npodeccroHabHOM
JeSITeIIbHOCTH.

Brnaoemy:
® TBOPYECKHU

MOAXOAUTh B
CIOCOOOB BBITIOTHEHHS 33,134, OpraHW3AIHHI
B YMEHHUHU aHATU3UPOBATh N
Cp};,l\;HI/IBaTI) u OI_ICHI:;/IBaTB ;/IX codeTsenHoi
PpE3yNbTaThI, UCIIOIB30BATh ACATCIBHOCTH, B
OCHOBHBIC U3BECTHbIE BBIOOpE METOJOB U
METOIbI 1 IPHEMBI Croco0oB
MaTE€MaTHKU JJId pEHICHUA BBITIOJIHCHUS, B
MPAKTUYECKUX 3a]1a4 YMEHHH
aHATM3UPOBATh,
CpaBHUBATH u
OIICHUBATh 170'¢
pE3yNbTaTHhl,
HCIIOJIb30BaTh
OCHOBHBIE METOJBI U
IPUEMBI
MaTeMaTUKHU TUTSt
perieHus
MPAKTUYECKUX 3aJ1a4
B HOBBIX u
HECTaHAAPTHBIX
CUTYaIUAX
OIIK-2. Criocoben 3namu(3Haxomcmeo): 3uams:
CaMOCTOATCIIbHO ® OCHOBHBIC ITOHATHSA ° OCHOBHBIEC ITOHATUSA
CTaBUTb, KJTACCUYECKOM MaTEeMaTUKH. KJIACCUYECKOMU
dbopManu3oBeIBaTh U | Ymems: MaTeMaTHKH.
peuniaTh 3aga4u, i KOPPEKTHO IPUMEHSITH Ymemn:
OTHOCSIIIUECS K CTaH/IapTHBIE ® yMETh
HpO(i)GCCHOHaHI)HOfI MaAaTEMAaTHYCCKUEC METOABI I CaMOCTOSTEIIRLHO U
NEeSATEIbHOCTH, peteHust pohecCHOHATTBHBIX TBOPYECKHU
WCTIONB3YST METO/IbI 3ajay. BBITIOJIHATH

MOZJCIIMPOBAHUS U
MaATEMAaTHYICCKOI'O
aHaJiu3a.

Bnaoemu:

. METoJaMU
MaTeMaTHYECKOrO OMACAHUS
Y MOJIETTMPOBAHUS LITUPOKOTO
Ki1acca (PM3UYECKUX sIBJICHUIM
U MIPOLIECCOB, OMPEEIISIFOIIIX
TIPUHIIUIIBI PA0OTHI
Pa3IMYHBIX TEXHUYECKUX
YCTPOWCTB, UCTIOb3YS
WCTOYHUKHU HHPOpMAILIUU

NENCTBUS, CBSI3aHHBIC
C pelIcHHEeM
HCCIIeIOBATENECKUX
PO eCCHOHATBHBIX
3ajad.

Braoemy:

e MeToJaMHu
MaTeMaTH4eCKOTro
OTIMCAHUS U
MOJICTTUPOBAHUS
ITUPOKOTO Ki1acca




(buznuecKkux
SIBJICHUMN 1
MPOIIECCOB,
OTIPEICIIAIONINX
MPUHITUTIBI pa0OTHI
pa3IUYHBIX
TEXHHYECKUX
YCTPOMCTB, Ha
OCHOBE KOMOHHALIMHU
HU3BECTHBIX METOJIOB,
B HETIPEJCKA3yeMO

HU3MEHSIOLIEHCS
CUTyalu
OIIK-3. Cniocoben 3namu(3naxomemaeo):. 3namo:
IJIAHUPOBATh U . TEOPETUYECKUE . TEOPETUYECKUE
MIPOBOJIUTH OCHOBBI, OCHOBHbIE ITOHATUS, OCHOBBI,  OCHOBHBIE
KOMILJIEKCHBIE TEOPEMbI MaTEMaTHKU; MOHSATHS,  TEOPEMBI
UCCIIEA0BAHUS U Ymemn: MaTE€MaTUKH;
W3BICKAHUS IS . MIOHMUMATh, U3J1araTh U YVuems:
PCUICHUA AHAJIU3UPOBATH 6330BYIO ® [IOHUMATh, U3JiIaraTh U
WHXXEHEPHBIX 3a/1a4, MH(OPMAIIUFO TT0 TUTIOBBIM aHATH3UPOBATh
OTHOCSILIUXCS K [IpUMepam, UCIONb3Ys 6a30BYIO
npodeccnoHaTBEHOM JUTEPATYPY; MH(OPMALIHIO;
IEeITEIbHOCTH, Braoems.: Brnadems:
BKJIIO4asd o CTaHJapTHbBIMH e MAaTEMATUYECKUMU
MIPOBEACHUE MaTeMaTUYECKUMHU METOAAMU METOIAMH
U3MepeHuil, 00paOOTKH 1 aHAIM32a 06paGOTKH 1
IJIAHUPOBAHUE U uH(popMaluK B 001aCTH
MMOCTaHOBKY pogeCcCHOHATEHOM aHasmsa
3KCIIEPUMEHTOB, JIEATEIIBHOCTH. HHDOPMAIIH B
HHTEPIIPETALAIO obnactu
MTOJIYYEHHBIX npodeccroHalbHOI
pe3yJIbTaTOB. eI TeIILHOCTH,
JTEMOHCTPHUPYS
TBOPYECKOE
WCTIOIb30BaHNE
yYMEHUHN
(TexHomorui).
I1K-2.Cnocoben 3uamo: 3uamo:
CaMOCTOSITCIIBHO . OCHOBHBIE TOHATHS | ° OCHOBHBIE TIOHSITHS,
MIPUMEHSATD MaTeMaTHUKH. TEOPEMbI MaTEMaTHKH.
pHUOOpETEHHBIE Ymemn: Ymemn:
MaTEMATHUYCCKHUC, ° UCIIOJIB30BaTh ® TBOPUYCCKU
€CTCCTBCHHOHAYYHEI CTaHJapTHBIE METOBI HCIIOJIB30BaTh
€, COI[MaJIbHO- TEOPETUYECKOTO METO/IbI TEOPETUYECKOTO
SKOHOMUYECKHE U HCCIICIOBAHUS U WCCTICIOBAHUS U
HpOCbeCCI/IOHaJ'H)HBIe MATEMATUYECKOT'O MAaTEMAaTHYCCKOI'O aHaJIn3a
3HaHUA I aHaaysa Uil penIeHus I pCIICHHS MHXKCHCPHBIX
pCHICHUA WH)XEHEPHBIX 3a7ad. 3a1a4.
WHKEHEPHBIX 3a/1a4. Brademy: Braoemy:




e  THUIIOBLIMH METOIAMHU
OpraHM3aIuu
COOCTBEHHOM
poheCCHOHATIBHOMN 1
IIOBCEIHEBHOMN
JIeATEeILHOCTH Ha
OCHOBE 3HAHUM

. THIOBBIMH M
HECTaHJAPTHBIMU METOAMHU
OpraHu3aIy COOCTBEHHOM
podeCcCHOHATTBHOM 1
IIOBCETHEBHOM
JIeITEeIIbHOCTH Ha OCHOBE
3HAHUM MaTEMaTHIECKOTO
ammapara ¢

MaTEMaTUIECKOr 0 WCIOJIb30BAHNEM HOBEHIIINX
anmapara ¢ OTKPBITHI €CTECTBO3HAHUS
HCTIONB30BaHHEM 1 TICPCIICKTHE X
. . HCIIOJIb30BaHUS 1JIs
HOBEHMIINX OTKPBITHUU
CO3daHUs TEXHUYECKUX
€CTECTBO3HAHU U YCTPOIHCTB
IIEPCIIEKTUB UX
HCIIOJI30BaHMS IS
CO31aHUS TEXHUYECKUX
YCTPOICTB
[TIK-10. Criocoben 3uamo: 3namy:
IPUMCHATH MCTOBI o THUIIOBEIC METOAbI o THUIIOBEIC u
MaTeMaTH4E€CKOr0 MaTeMaTH4eCKOro HECTaHapTHBIE
a"anusa, a”anusa u METO/IbI
MOJEIINPOBAHUA U MOJEIUPOBAHUS. MaTeMaTHYECKOI0
CHCTEMHOT'O Ymemu: a”Haimsa u
IIPOCKTUPOBAHUS, ®  I0JIB30BAThCA MOJEIUPOBAHUSL.
TEOPETUIECKOro 1 TEOPETUUECKUMU Ymemn:
SKCIICPMMCHTAJIbHOT OCHOBaMH, OCHOBHBIMU ®  [10JIb30BaTbCA
O uCCiICa0BaHus Ui HOHATUSIMU, TEOPEMAaMU TEOPETUYECCKUMU
pemeHunA U MaTeMaTHYECCKUMHU OCHOBaMU,
HWHXCHCPHBIX 3aJ1a4 MOJICIISIMU . OCHOBHBEIMU
IIPOCKTUPOBAHUS, Brnaoemw: TMMOHATHUAMUA,
IIPOU3BOJICTBA U ® MaTeMaTHYECKUM TEOpeEMaMH U
HUCTIBITAHUS OPYXKHUA arraparoM s MaTeMaTUYECKUMU
U CUCTEM peLeHus MOJIEIISAMH .
BOOPYKEHUS. CTaHIapPTHBIX Bnaoemy:
TEOPETUIECKUX U MareMaTHYECKUM
MPUKIIAIHBIX 3a7a4, arrapaToM Il peIeHus
METOoAaMHU THUIIOBBIX M HECTAHAAPTHBIX
HCCIIEAOBaHUA U TEOPETUYECKNX U
MOJIEIIMPOBAHUSA MPUKITaHbIX 3a1a4,
OOBEKTOB. METOJIAMH HCCIICIIOBAHUS 1
MOJIETTUPOBAHUSI OOBEKTOB.
[TK-12. Criocoben 3Hamo: 3namo:
Ka4eCTBEHHO U ° METOJIBI ° METObI
KOJINYECTBEHHO TEOPETUYECKUX u TEOPETUYECKUX u
OLICHMBATH 9KCIICPUMEHTAIbHBIX 9KCIICPUMEHTAIbHBIX
pE3ynbTaTHI, HUCCIIEIOBAaHUN B HCCIEeNOBaHUuN B
MaTeMaTH4eCKu MaTeMaTHKe. MaTeMaTHKe.
(bopmynupoBarh Vmemo: Ymemo:
IIOCTaHOBKY 3aJlau ® TI0JIb30BaTbCA ® KAYECTBEHHO U
1 pE3yJIbTaThl €€ TEOPETUUECKUMHU KOJINYECTBEHHO
pCIICHHUA OCHOBaMH, OCHOBHBbIMU OIIEHWBATh




IIPUMEHHUTEIIBHO K MOHSTHSIMH, pe3ybTaThI,
MIPOEKTUPOBAHUIO, TEOpEMaMHU. MaTEMaTHYECKHU
IPOU3BOJACTBY, Bnaoemn: dbopMynTupoBaTh
UCIBITAHUIM U ®  MaTreMaTUYCCKUM [MOCTaHOBKY 3a/1a4¥ U
JKCIUTyaTaluu armaparoMm JJist pe3yIbTaThl €€
0OeTpuIIacoB 1 peuieHust peenust
B3pbIBaTeIICH podecCHOHATBHBIX WHXEHEPHBIX 3a11a4
Ppa3IMYHOrO TUIIA U 3aJa4. Braoems.:

Ha3HAYCHMUSI. MaTEeMaTU4YCCKUM
arrapaTroM i peleHus
TEOPETUYECKUX U
MPUKIIAIHBIX 3a4a4,
METOAaMH UCCIICIOBAHUS U
MO/ICITUPOBAHHS OOBEKTOB.
®dusnka OIIK-1. Cnocoben 3namy: 3namo:
dhopmynupoBaTh U ° OCHOBHBIC ° OCHOBHBIC
pemarp Hay4HO- (bU3UYECKUEe SIBICHHS MOHATHUSA, 3aKOHbl M
HUCCIIEIOBATEIILCKUE, W OCHOBHBIC 3aKOHBI MOJECIM  MEXaHUKH,
TEXHUYECKHUE, (U3UKH; TPaHMIBI UX 3JIEKTPUUYECTBA Hu
OpraHu3alMOHHO- MIPUMEHUMOCTH MarHeTu3Ma,
SKOHOMHYCCKHUC U ° OCHOBHBIE IOHATHA KoJIEOAHHH M BOJIH,
KOMILICKCHBIC U 3aKOHBl (PU3UKH, CTaTUCTUYECKON
3aJa4uu, MPUMEHsA NPUMEHHUTEIBHO K ¢buzukn u
(GyHIaMeHTaJIbHbIE BO3HHUKAIOIUM TEPMOANHAMUKHY,
3HAaHMA. TEXHUYECKUM ° OCHOBHEIE
3ajayam; (dbuzndeckue
° COBPEMEHHYIO BEJIMYHUHBI u
HAy4YHYIO KapTUHY (dbuzndeckue
MHpPa Ha  OCHOBE KOHCTAHTHI, nx
OCHOBHBIX OIpPEAEIICHUE, CMBICII,
MOJIOKEHUH, 3aKOHOB CIIOCOOBI M €IUHHUIIBI
u METOI0B X U3MEPEHNUS;
(UBUYECKUX HAyK ° ¢dbyHIaMeHTaIbHbBIE
Yuemn: (bU3UYECKrEe OTIBITHI,
®  AHaIM3HUPOBATH UX pOJb B Pa3BUTHUU
HAay4YHO-TEXHUYECKYIO HAyKU,;
MH(pOpMAIIHIO, ° Ha3HAYCHUEC u
CBSI3aHHYIO C IPUHLIUIBL  1EVCTBUS
bU3UIeCKMMU BaYKHEHIINX
METOAAMH PEIICHUS (buznuecKkux
npohecCHOHATBHBIX puOOpPOB.
3a1a4; Vmems:

HCITOJIb30BATh 3HAHHS
0 (PU3MUECKUX
SABJICHUSX U IIPoLeccax
IUIs1 00ecriedeHust
CBOEM
nipodecCHOHaTEHON
JIeATETbHOCTH

Bnaoemn.:

METOJaMu aHaJln3a
(bUBUYECKUX SIBICHUHN

OOBSCHUTH OCHOBHBIE
HaOIrofaeMble
MIPUPOJIHBIE U
TEXHOTCHHBIC SBIICHHS
1 3 (deKTHI ¢ Mo3uLrit
(hyHIaMEHTATbHBIX
(bu3HIecKrx
B3aNMO/ICHCTBHIM,
WCTOJIKOBBIBATH CMBICIT
(bM3UYECKUX BEJTMUNH




B TEXHUYECKUX
YCTPOMCTBAX U
CHCTEMaX;

MeToaMHi 00paboTKH

Y aHaJIM3a OIBITHBIX
JTAaHHBIX C
pPUMEHEHUEM
COBPEMEHHBIX
UH(POPMAITMOHHBIX
TEXHOJIOTUH

U TIOHSTHI;
3aIChIBATh
YpaBHEHHUSI s
(bU3MUECKUX BEIIMYMH,
3aIChIBATh
ypaBHEHUs Ipoliecca 1
HaXOJIUTh €T0
pelIeHHE;

paboTtarts ¢
npubdopamMu u
o0opymoBaHHEM
COBPEMEHHOM
busnueckoit
nabopaTopuu;
UCIIOJIb30BaTh
Pa3IUYHbIE METOIUKU
(buznyeckux
W3MEpEHU 1
00paboTku
IKCIIEPUMEHTAITBHBIX
JTAHHBIX, B TOM YHUCTIE
C IPUMEHECHUEM
KOMITbIOTEPHOM
TEXHUKH U
MH(POPMAIIMOHHBIX
TEXHOJIOTUH IIpU
pelIeHnH 3a/1a4;
UCIIOJIb30BaTh METO/IbI
(bu3nIecKoro u
MaTeMaTH4eCcKOro
MOJICTTPOBAHHS, a
TaKKe MPUMEHSITh
MeTO/IbI (PU3HKO-
MaTeMaTH4IeCcKOro
aHaM3a K PEeLICHUI0
KOHKPETHBIX
€CTECTBEHHOHAYYHBIX
Y TEXHUYECKHUX
mpobsemM

Brnaoemy:

HaBBIKAMHU
UCTIOJIb30BaHUS
METOZ0B
¢du3nveckoro
MOJICITUPOBAHHSI B
WHKEHEPHOU
NPaKTHKE;
MIPUMEHEHHS
OCHOBHBIX METO/IOB
¢bu3uKo-
MaTeMaTH4eCKOro
aHaJM3a st




peLeHus
€CTECTBEHHOHAYYHBIX
3ajad;

IIPaBUIILHON
AKCIUTyaTaluu
OCHOBHBIX PHOOPOB
1 000pyIOBaHUS
COBPEMEHHOM
buznueckoit
nabopaTopuu;

00paboTKu U
UHTEpPIIPETAIUN
pE3yJIbTaToB
IKCIIEPUMEHTA, B TOM
YHCIIC C IPUMCHEHUEM
KOMITBIOTEPHON TEXHUKH 1

MH(OPMaIMOHHBIX
TEXHOJIOTHH.
OIIK-2. Cniocoben 3nams: 3name:
CaMOCTOSITEIIbHO o ¢usnvyeckne OCHOBBI o (byHIaMeHTaIbHBIC
CTaBHTb, CpeicTB nepenaqn ¢bu3nyeckue MOHATUS
(bopManu3oBbIBaTh U uHpopmaruu u " TEOpUH
permarThb 3a/1a4u, 0COOEHHOCTH KJIaCCUYECKOMH U
OTHOCSIIMECS K ¢busngeckux 3¢ ¢hexToB COBPEMEHHOI
npodeccnoHaTBEHOM U SIBJICHUI buzuky.
NesITebHOCTH, Vmems: Ymemn:

HCIIOJIB3YA MCTOAbI
MOACIIUPOBAHUA U
MaAaTEMaTH4ICCKOI' O
aHaJIn3a.

®  BBIIBUTH (PU3HUECKYIO
CYILIHOCTB ITpO0JIEM,
BO3HHUKAOIIHX B X0J1€
npoecCHOHATBEHOM
JeSTebHOCTH U
NPUBJIEKATh IS HX
pereHus
COOTBETCTBYIOLIUN
¢busmKo-
MaTeMaTHYeCKHi
arapar;

® TUIAHUPOBAThH H
MPOBOJIUTH
HKCTIEPIMEHT Ha OCHOBE
(U3MYECKHX METOJIOB
WCCIIEIOBaHM,
00paboTKy, aHaJIN3 U
Mpe/ICTaBIICHUE
PE3yAbTaTOB C
TIPUBIICYCHUEM
COOTBETCTBYIOILIETO
MaTeMaTHIECKOTO
armapara

Bnaoemu:
METOJIJaMH aHaJIN3a
(UBUYECKUX SIBJICHUH B

MCIIOJb30BaTh 3HAHUSA
0 COBPEMEHHOI
(bu3NUECKOi KapTHHE
MHpPa 1 3BOJIFOLIUH
Bceenennoit,
HPOCTPAHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTSIX,
CTPOEHHH BEIIECTBA
JUISL TIOHUMaHUS
OKpYXaloIero Mupa u
SIBJICHUI TIPUPOJIBI;
NPUMEHSTH (PU3UKO-
MaTeMaTHIeCcKre
METO/IbI JJIs CO3aHUs
HOBBIX CPEJICTB
U3MEpEHHs1, METOJIOB
M3MEPEHHST © METOJTUK
U3MEPEHUi,
pa3pabaTeIBaTh U
npeJyiarath IiaH
MIPOBE/ICHHUS
¢bu3ngecKoro
MCCIIEIOBaHNUS,
dbopmynupoBaTh
BBIBO/IbI, OIICHUBATh
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TEXHUYECKUX YCTPOMCTBAX U

COOTBCTCTBHUEC

cucTeMax. BBIBOJIOB MOTYYEHHBIM
JTAHHBIM, OLICHUBATh
HAYYHYIO U
TIPUKITAIHYIO
3HAYMMOCTh CBOCH
pa3paboTKy.
Bnaoemu:
MeToAaMu (U3UKO-
MaTeMaTHYECKOTO
OTIMICAHHUS U
MO/JICITMPOBAHUS
HIMPOKOTO Ki1acca
(U3NYECKUX SIBICHUH U
MPOIIECCOB,
OTIPEICIISIFOIINX
IPUHLIMIIBI paOOTHI
Pa3INYHBIX TEXHUUECKUX
YCTPOMCTB.
OIIK-3. Cnocoben 3namo:
TUTAHUPOBATH H o OCHOBHBIC
IPOBOJTUTH MIPHUHITUIIBI
3uams:
KOMILICKCHBIC MIPOBEICHUS
[
UCCIICIOBAHUS U (u3rIecKoro feopeTHaeckue
OCHOBBI,  OCHOBHBIC
W3BICKAHUS IS IKCIIEPUMECHTA U ’

. MOHSTHSI, 3aKOHBI U
pereHusI METOJIbI  W3MEPCHHIA ’
MHXCHEPHBIX 3a/11a4, pa3u4HbIX MoAeIH Mei(aHHKH’

. MOJICKYJISIPHOM
OTHOCSIIITUXCS K (bU3HYECKUX BEIINYNH, o yAp

" W3UKH
poeCCHOHATLHOM . OCHOBHBIE  METOJBI ATEKT I/I’lIeCTBa u
ACHTEIBHOCTH, usmacckux Mal"HeI”)[I/BMa Teopuu
BKJTIO9as HCCIIEA0BAHUM. coneGaHmii ’H Bf H
MPOBEICHUE Yuemn: 1 T,

o TePMOJUHAMHUKUA U
HISMEPCHIHL, ®  TpOBOAMTL CTI;THCTquCKoﬁ
TUTAaHUPOBAHHE U KOMIIBIOTEPHOE F—
MIOCTaHOBKY MOJICTTUPOBAHUE Viens.: ’
OKCIICPUMEHTOB, (H3HYECKUX POLIECCOB . H(.)HI/IMaTI) —
HMHTEPIPETAlNIO 1 0OBEKTOB ’
KPUTUYECKH
IIOJIy1€HHBIX WCCIIEIOBaHM, agaﬂmn OBATE
pe3yIabTATOB. HCIIOJIb30BaTh p
0a30ByI0
MH(pOPMAIMOHHBIE
. 001epu3nIecKyro
TEXHOJIOTUH B CBOEH i
. ) uHpopmario;
MIPEIMETHOM 00JIaCTH;
Bnaoemy:
Braoemy:
buznYecKuMU 1
o ¢buzuko-
MaTeMaTHYCCKHUMH
MaTeMaTHYeCKIUMHU
METOaMu 00pabOTKHU U
METOJaMH JIJIst
aHanu3a nHpoOpMaluu B
KOMIIBIOTEPHOTO <
oOnactu obueit puznkm.
MO/JICIIUPOBAHUS B
npodeccroHanbHOI
JeSITeITbHOCTH.
I1K-2.Cniocoben 3namo: 3uamo:
CaMOCTOSITEIILHO o OCHOBHbIE o OCHOBHBIE
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MNPUMCHATH
MpUOOpETEHHBIE
MaTeMaTHYeCKHeE,
€CTeCTBEHHOHAYYHBI
€, COLIMAIBHO-
YKOHOMHUYECKHUE U
npodeCCuOHATbHbBIE
3HaAHUA 151
pereHuUsI
HWHXXCHCPHBIX 3a/1a4.

¢buznyeckue
3aKOHOMEPHOCTH
MPOTEKAHHUS
TEXHOJIOTUIECKUX
IIPOLIECCOB.

Ymems:

MIPUMEHSTH (PU3UYECKUE
3aKOHBI JUIS
MPaKTUYECKHUX
HCCICIOBAHNH B
TEXHOJIOTHYECKHUX
rporeccax;
KaueCTBCHHO
aQHATU3UPOBATH
pe3yJIbTaThI
MPaKTUYECKHUX
HCCIICIOBAHNM.

Bradems:

COBPEMEHHBIM (PU3UKO-
MaTeMaTH4eCKUM
anmapaToM JUIs
UCIIOJIb30BaHMS JUIS
CO3IaHMS TEXHUIECKHIX
YCTPOMCTB

MOHATHUS, 3aKOHBI H
MOJEIM  MEXaHMKH,
AIEKTPUYECTBA u
Mar"HeTusMma,
KoJiecOaHMH H BOJIH,
KBAaHTOBOW  (PU3HKH,
CTaTUCTHYCCKOM
busuKn u
TEPMOIUHAMHUKH.

Ymems:

®  JCIOJIB30BaTh METOBI
TEOPETUYECKOT0 U
AKCIIEPUMEHTAILHOTO
HCCJICAOBAHMS B
¢busnke, yMeTh
OIICHUBATh YHCIICHHBIC
TIOPSIIKK BEJIMYHH,
XapaKTEPHBIX JIS
Pa3IMYHBIX PA3/ICIIOB
€CTCCTBO3HAHMS.
Bnaoems.
METOZaM1 OpraHu3aIu
COOCTBEHHOH
poheCCUOHATIBHOMN 1
OBCEIHEBHOM
JIeATEeIILHOCTH Ha OCHOBE
3HAHUK O MIPUPOJIC MATECPHH,
(U3NYEeCKUX 3aKOHOB 1
BJIaJIeHUsI (PU3HKO-
MaTEeMaTHYCCKUM
arnmapaToMm ¢
HCHOJIH30BaHHEM HOBEHIIINX
OTKPBITUI €CTeCTBO3HAHUS
1 TIePCIICKTUB X
HCITIOJIb30BaHUS JIJIST
CO3JIaHUS TSXHHYECKUX
YCTPOWCTB

[1K-12. Criocoben
Ka4eCTBEHHO H
KOJINYECTBEHHO
OLICHUBATh
PE3YJIbTATHI,
MaTeMaTu4ecKu
(dbopMynupoBaTh
MIOCTaHOBKY 3a/1a41
U pe3yNbTaThl ee
penieHus
MPUMEHUTEIHHO K
MPOCKTHPOBAHUIO,
MIPOM3BOJICTRY,
UCTIBITAaHHUSM H
IKCILTyaTaAIUH
0oenpunacoB

Buame.:

METOIbI
TGOpeTI/ILIeCKI/IX n
JKCIEPUMEHTAIBHBIX
HCCIICJOBaHMI B
busuke.

Ymemn:

MOJIL30BATHCS
TEOPETUYECKUMU
OCHOBaMH, OCHOBHBEIMU
TIOHATHSAMM, 3aKOHAMU U
MOJIEIISIMU (DU3UKH.

Bnaoemn.:
MaTeMaTHYECKUM arlapaToM
JUTSI PEILICHUSI TEOPETUYECKUX U

Bnamo:

° METO/IBI
TEOPETUICCKHIX 51
AKCIIEPUMEHTAIbHBIX
HCCIICTOBaHUM B
dusuke.

Ymems:

®  [I0JIE30BaTHCSA
TEOPETHYECKUMU
OCHOBaMH,
OCHOBHBIMHU
MTOHATHSIMHM, 3aKOHAMU
Y MOJIENISIMH (DU3UKH.

Braoems.
MaTeMaTHYECKUM
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B3pbIBaTEIICH MIPUKIIAZAHBIX 3a7a4. anraparoM JUis peLLeHNs
Pa3IMYHOTO THIIA U TEOPETHYCCKHX U
Ha3HaA4YCHUS. MPUKIIAIHBIX 3a/1a4,
METO/IaMH1 UCCIICIOBaHUS U
MOJICTTUPOBAHUSI OOBEKTOB.

1.5 dopma o0yueHus
Peanu3zanus Moayns npeycMoTpeHa Ajs 00ydaromuxcs o o4Hoi dopme.

PA3JIEJI 2. TIPOT'PAMMBI MOAYJIA
Hayuano-dyHnameHTanbHbIe OCHOBHI MPOPECCHOHATBHON ASSITETLHOCTH

2.1. PABOYASA TPOT'PAMMA JUCHUIIJIMHBI
MATEMATHKA

PabGouas nporpamMmma JUCHOUINIMHBI COCTABJICHA aBTOPAMM:

YueHnas creneHb Ilogpasnenenue
Ne i/m | ®amuiusa Umsa Ot4yecTBo > | JI0JZKHOCTH Apasi
yueHoe 3BaHHe
ernapTamMeHT
Jemuna Enena KaHa. pus.-mart. Jlenap
1 JIOTIEHT €CTECTBEHHOHAYYH
JleonnnoBHa HayK, JOLEHT
oro oOpa3oBaHM
N ernapTamMeHT
Hemun Cepreii KaH. (hu3.-mar. Jlenap
2 JIOTIEHT €CTECTBEHHOHAYYH
EBrenneBuu HayK, JOLIEHT
oro oOpa3oBaHM

2.1.1. COAEP’)KAHUE U OCOBEHHOCTU PEAJIN3ALMU JIUCLHUIIJTIMHBI 1

MATEMATHKA
2.1.1.1. TexHoJiorum 00y4eHus, HCNOJIb3yeMble NPH U3YyYeHUH TUCHUILINHBI MOAYJIS

-TpanuuronHas (penpoayKTUBHAS) TEXHOJIOTHS.

- CMmemmanHoe 00y4YeHHe ¢ UCTIOIb30BaHUEM OHJIAH-Kypca.
- PazHoypoBHeBoe (nud dhepeHnpoBaHHOe) 00yueHHe:
ba3oBbIi1 ypoBeHb
IToBBIIEHHBIN YPOBEHB
*bazosviil | yposenb — coXpaHseT JOTUKY CaMOM HAyKU M IO3BOJISIET MOJIYYUTh YIIPOLUIEHHOE, HO
MOJTHOE U BEpPHOE NpECTaBICHUE O NpeAMeTe NUCLUUIUIMHBI, TpeOyeT 3HaHUEe CHUCTEMBl MOHATHH,
yMEHME pemarh MpoOieMHble curyanuu. OCBOEHHE JaHHOTO YPOBHSI pe3ylbTaToB OOy4YeHUs
JIOJDKHO 00ecneunTh (pOPMHUPOBAHUE 3aIUIAHUPOBAHHBIX KOMIIETEHIIMH 1 TTO3BOJIUT 00yJaroIemMycs
Ha MUHUMAJIFHOM YPOBHE CAMOCTOSITEILHOCTH W OTBETCTBEHHOCTH BBITIOJIHSATH 3a/IaHUSL.
Tosviuennwiii | yposens — yriy6nser u odoramaeT 6a30Bbli YpOBEHb Kak 10 COJIEPXKaHUIO, TaK U
no TriyOMHe MNpopabOTKM MaTepuana AUCHUIUIMHBL. OTO MPOMCXOIUT 3a CYET BKIIOYCHHS
JIOTIOJTHUTENbHON MHpopManuu. J[aHHBIN ypoBeHb TpeOyeT yMEHHUs pemaTh MpoOieMbl B paMKax
Kypca U CMEXKHBIX KYypCOB IIOCPEJICTBOM CAMOCTOSTEIbHOM TIOCTAHOBKM ILIeM M BbIOOpa
nporpaMMbl  ieficTBuil. OCBOEHHME JIaHHOTO YpPOBHS  pe3ylbTaToB OOy4YeHHs]  IMO3BOJIUT
oOyJaroneMycsi MOBBICUTh YPOBEHb CAMOCTOSITEIbHOCTH W OTBETCTBEHHOCTH [0 TBOPYECKOTO
[IPUMEHEHUs 3HAaHUU U YMECHUI.

2.1.1.2. IInanupyemMsble pe3yJbTaThl 00y4eHHs (MHAUKATOPHI) 10 JMCHUILINHE 1

Ilepeuennb Kon u ILnanupyembie pe3yabTarbl ‘ ILnanupyembie
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AUCHMILINH HAHUMEHOBaHHeE o0yuyeHunst (MHAUKATOPHI) pe3ybTaThl 00y4eHHUs
MOAYJIS KOMIIETeHLIUH 0a30BbIii (MHAMKATOPHI)
MOBBbIIICHHBbI
1 2 3
Marematuka | OIIK-1. Cnocoben 3namo (3naxomcmeo): 3namo:

bopmyHpoBaTh U
penaTs Hay4qHO-
HCCIIEIOBATEIILCKUE,
TEXHUYECKUE,
OpraHU3aIMOHHO-
9KOHOMHYECKUE U
KOMILICKCHBIC
3a/1a4u, TPUMCHSIS
(dbyHIaMEHTAIbHBIC
3HAHUS.

® OCHOBHBIC TIOHATHUS U
METO/IbI
AHATUTUYECKOU
reoMeTpuH,
MaTeMaTUYeCKUI
aHaJIU3 U JIMHEHHYIO
anreopy;
MOCIIEA0BATEIHHOCTH U
pszbL,
nuddepeHantbHoe U
WHTETPAIBHOE
UCYHCIICHHE,
muddepeHIraTbHbIC
YpaBHEHHUS.

Ymemn:
e IIPUMEHSATH o

UHCTPYKIIUU (o
TUIIOBOMY TIpUMEDPY)
MaTeMaTHYECKUE

METOJBI JIJISl PEIICHUS
MPAKTUICCKUX  3a7ad

B oOnactu
poQeCCHOHAIBHON
JIEATEILHOCTH.
Braoems.:
J B OpraHU3alUH

COOCTBEHHOM JEATEIILHOCTH, B
BBIOOPE TUITOBBIX METOJIOB U
CIOCOOOB BBITIOTHEHHS 33,134,
B YMEHHUHY aHAIM3UPOBATH,
CpaBHHUBATh U OIICHUBATh UX
PpE3yNbTaThI, UCIIOH30BATh
OCHOBHBIC U3BECTHBIE

METO/IbI ¥ TIPHEMBI
MaTeMAaTHKH JIIsI PEIICHUS
MIPAKTUYECKUX 3a]1a4

® OCHOBHBIC TIOHATHUS U
METO/IbI
AHAIIUTUYECKON
reOMEeTpPUH,
MaTeMaTUYECKUU
aHaJiu3 U JIMHEHHYIO
anreopy;
MOCTIEI0BATEIbHOCTH
U PSIIIBI,
muddepeHnraIbHOe U
WHTETPAITBHOE
UCUHCIICHUE,
nudhepeHIraTbHbIC
YpaBHEHUS.

Ymemn:

e TIPHUMCHATH
MaTeMaTU4YeCKue
METO/IbI JUISt

penIeHus
HECTaH/IAPTHBIX
MPAKTUYECKHUX 3a]ad
B obnactu
npodeccuoHaIbHOM

ACATCIIBHOCTH.

Bnaoems.

® TBOpPYECKHU
MTOIXOIUTh B
OpraHHu3aIuu
COOCTBEHHON
JIeITEeILHOCTH, B
BBIOOpDE METOJOB U
crmoco0oB
BBIIOIHEHH, B
YMEHHUH
aHAJIM3UPOBATH,
CpaBHHBATh 51
OIICHUBATh 150.4
pe3ybTaTHI,
HCII0IL30BaTh
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OCHOBHBIC MCTOAbI U

MIPUEMBI
MaTeMaTUKU JUTSL
peuieHus
NPaKTUYECKHUX 3a]a4
B HOBBIX u
HECTaHJAPTHBIX
CUTYaIHUIX
OIIK-2. Ciocoben 3namu(3naxomemaeo):. 3namo:
CaMOCTOATCIIbHO M OCHOBHBIC ITOHATHA ° OCHOBHEIC TOHATUS
CTaBUTb, KJIACCUYECKON MATEMATUKH. KJIACCUYECKOU
(dhopManu30BBIBaTh U | Ymems: MaTE€MaTUKH.
pemaTh 3a1a4u, . KOPPEKTHO PUMEHSTh Ymemn:
OTHOCSIIIUECS K CTaH/IapTHBIC ® yMEThH
npodeccnoHanbHOM MaTeMaTHUYECKUE METObI IS CaMOCTOSITEJIbHO U
e TeIbHOCTH, petieHnst mpodecCuOHaTbHBIX TBOPYECKHU
WCIIOJb3YS] METO/IbI 3a7ay. BBIIIOJIHSATh
MOJICIIUPOBAHUS U Braoemy: NIECTBHUSL, CBSI3AHHBIC
MaTeMaTu4ecKoro . METOAaMH C pelleHueEM
aHaJInu3a. MaTEMaTHYCCKOI'O OIIMCaHUA HCCIICI0BATCIIHCKUX
Y MOJIEIUPOBAHHUS ILIUPOKOTO podeCCHOHATBHBIX
KJacca (pr3nYecKrx SIBICHUMA 3a;ad.
Y MIPOLIECCOB, ONPEACISIIOIMUX |  Bradems.

MIPUHLIUIIBI PA0OTHI
Pa3IMYHBIX TEXHUYECKUX
YCTPOWCTB, UCIOb3YS
WCTOYHHMKU HH(OpMaLU

e METOJaMH
MaTEeMaTHICCKOTO
OIMMCAHUS U
MOJETUPOBAHUS
IIAPOKOTO Kilacca
(buznyecKkux
SIBJICHUMN 1
IIPOLIECCOB,
ONPEACIISIIOLINX
MPUHIIUIIBI pAOOTHI
Pa3IMYHBIX
TEXHUYECKUX
YCTPOMCTB, Ha
OCHOBE KOMOWHAITHH
HU3BECTHBIX METOJIOB,
B HENPEACKA3YEMO
H3MEHSIOIIEHCS
CUTyaIu
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OIIK-3. Criocoben 3uamo (3naxomcmeso): 3namo:
IUIAHUPOBATh U . TEOPETUYECKUE ° TEOPETUUECKUE
MPOBOAUTH OCHOBBI, OCHOBHBIC IIOHSITHSI, OCHOBBI, = OCHOBHbBIC
KOMILIEKCHBIE TEOPEMBI MaTEMATHKH; MOHATHUS,  TEOPEMBI
HCCIICIOBAHUS U Yuems: MaTEeMaTHUKH;
HU3BICKAHUS 15 . MOHUMATh, U3J1araTh 1 Vuemn:
peuicHuAd AHAJIIM3NPOBATH 62130By10 ® [IOHUMATh, U3Jjlarath "
WHXCHEPHBIX 3a]1a4, HMH(GOPMAITUIO TT0 TUTIOBBIM AHAIU3MPOBATH
OTHOCSIIUXCS K IpUMEpPaM, UCTIOJIB3YS 0a30BYIO
npodeCcCuOHATBHON JIUTEPATYPY; UHPOPMALIHIO;
JIESITENILHOCTH, Bnaoems.: Brnaoemw:
BKJIr049asn ° CTaHAapTHBIMH e MATEMAaTHYECKUMHU
MPOBEIACHUE MaTeMaTUICCKMMH METOAaMU METOIAMH
U3MEPCHHH, 00pabOTKH U aHAJTN3a 06paBOTKY U
IUIAaHUPOBAHUE U uHpopManuu B 00IacTu
IMOCTAHOBKY npodecCHOHATLHOM aHaimsa
3KCIIEPUMEHTOB, JIEATEILHOCTH. uHbopmanuy B
UHTEPIPETALVIO obmnactu
TOJIYYEHHBIX npodeccuoHaTbHON
pe3yJIbTaTOB. IeSATEeIbHOCTH,
JEMOHCTPUPYS
TBOPYECKOE
HCII0JIb30BaHUE
yMEHUHI
(TexHoOTHU).
ITIK-2.Cniocoben 3name: 3nameo:
CaMOCTOSITEIILHO ° OCHOBHBIC TIOHSTHS | * OCHOBHBIE TIOHSTHS,
MPUMEHSTh MAaTEMAaTHKH. TEOPEMBI MATEMATHUKH.
pUOOpETEHHBIE Yvems: Ymemn:
MaTEMATHUYCCKHUC, ° HUCIIOJBb30BaATh ® TBOPUYCCKU
€CTCCTBCHHOHAYYHbI CTaHJIAPTHBIE METOMBI HCIIOJIB30BAaTh
€, coquaJIbHO- TEOPETUYECKOT0 METOJBI TCOPETUYICCKOI'O
3KOHOMUYECKUE U HCCIICIOBAHUS 1 HUCCIICIOBAHUS U
HpO(l)CCCI/IOHaHBHBIC MATEMATUYECKOT' O MaT€MaTHYCCKOro aHajin3a
S3HaHUA I aHaJIM3a Uil PELICHUS I pCIICHHUS MHKCHCPHBIX
pCHICHNA WH)XEHEPHBIX 3a7a4. 3a1a4.
WHXCHEPHBIX 3a/1a4. Braoemy: Braoems.:
. THIOBBIMH B

e  TUTOBBIMH METOJAMHU
OpraHu3alu
COOCTBEHHOM
poQeCcCHOHATIBHON U
[TOBCETHEBHOMN
JIESITeTIbHOCTH Ha
OCHOBE 3HaHUI
MaTeMaTHYECKOTO
arfmapara ¢
MCMOJIb30BaHUEM
HOBEUIINX OTKPBITHI
€CTECTBO3HAHUS U
MEPCIEKTUB UX

HECTaHIapTHBIMU METOIaMHU
OpraHu3alyu cOOCTBEHHON
npoeccuoHaIbHON 1
ITOBCETHCBHOM
JIeATEIBHOCTH Ha OCHOBE
3HAHUM MaTeMaTHIeCKOTO
arrapara ¢
HCTIONTB30BaHNEM HOBEHIITIX
OTKPBITHI €CTECTBO3HAHUS
1 TIEPCIIEKTUB MX
HCIIOJIB30BaHUS IS
CO3JIaHMS TEXHUYECKUX
YCTPOWCTB
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HUCIIOJIB30BaHUA AJIA
CO3aaHuA TEXHUYCCKHUX

YCTPOMCTB
ITIK-10. Criocoben 3Hamo: 3namy:
IPUMCHATH MCTOIbI o THUIIOBBIC METO/JIbI o TUIIOBBIC "
MaTEMaTU4ECKOTO MaTeMaTUu4eCKOro HECTaHIapTHBIE
aHaJIn3a, aHaJIM3a u METOJIBI
MOJEIUPOBAHUS U MOJEIUPOBAHUS. MaTeEMaTUYECKOr O
CUCTEMHOT'O Yuemn: a”Hajim3a u
IIPpOCKTUPOBAHUA, ® TIOJIL30BATHCH MOACIINPOBAHUA.
TEOPETUIECKOrO U TEOPETUUECKUMU Ymemn:
OKCICPHUMECHTAIIBHOT OCHOBaMH, OCHOBHBIMU ®  [I0Jb30BATHCA
O UCCIICAOBaHMA UIA MHOHATUSIMM, TCOPEMaMU TCOPCTUUCCKUMU
peuicHNsA U MaTeMaTUYECKUMU OCHOBAaMH,
MHXXCHCPHBIX 3a/1a4 MOJICIISIMU . OCHOBHBIMHU
MIPOCKTUPOBAHMUA, Braoems.: MOHATHSIMH,
IIPOMU3BOJACTBA U ® MarTeMaTHYECKUM TCOpEMaMH U
HMCIIBITaHMS OPYXKHUS arraparoM s MaTEMaTHYECKUMU
U CUCTEM pelenus MOACIIMU .
BOOPYKEHHUSI. CTaHIaPTHBIX Bnaoems.
TEOPETUYECKUX U MaTEMATUYECKUM
MPUKITAJAHBIX 347124, araparoM JJid peleHus
METOAaMH TUIOBBIX U HECTAHAAPTHBIX
UCCIIEN0BAaHUS U TEOPETUYECKUX U
MO/JIETIUPOBAHUSA [PUKIIAIHBIX 3a1a4,
00BEKTOB. METOAAMH UCCIICIOBAHUS U
MO/ICTUPOBAHUS OOBEKTOB.
[IK-12. Criocoben 3Hamo: 3namy:
Ka4C€CTBCHHO U ° METObI ° METOJIbI
KOJIMYECTBEHHO TEOPETUYECKUX u TEOPETUYECKUX u
OIICHUBATh 3KCIICPUMEHTAJIbHBIX SKCIIEPUMEHTAJIbHBIX
pE3ynbTaThl, HCCIIEIOBAHU I B HCCIICIOBAHU I B
MaTeEMaTUYECKUA MaTeMaTHKe. MaTeMaTUKe.
(dbopMynupoBath Yuems: Ymemn:
IIOCTaHOBKY 3aJla1n ® [I0JIb30BATHCA ® KAayeCTBEHHO U
N pC3YyJIbTAThI €€ TCOPETUYCCKUMU KOJIUYECTBEHHO
pCcHUA OCHOBaMM, OCHOBHBIMU OIICHHUBATD
OPUMCHUTEIBHO K TIOHATHSIMH, pe3ynbTaThl,
NPOCKTUPOBAHHIO, TEOpEMaMH. MaTEeMaTHYCCKH
IIPOU3BOLACTBY, Bnaoemn: dbopmynupoBaTh
HCHBITAaHUSIM U ®  MaTreMaTUYECKUM IIOCTaHOBKY 3aJ1a4yu U
DKCIIyaTaluu anmnaparom Jyis pe3ybTaThl €€
00emnpuIiacoB u perreHus peneHus
B3pbIBaTEIICH npodeccuoHaNbHBIX WHXXEHEPHBIX 3a7a4
pa3jIM4YHOrOo TUIIA U 3amad. Brnaoemy:
Ha3HA4YCHU. MaTeMaTHYECKUM

armapaToM JUTs PEIICHUs
TEOPETUUECKUX U
HpI/IK.]'Ia}IHI)IX 3a1a4,
METOJIaMH HUCCIICAOBAHUA U
MO/ICTUPOBAHNST OOBEKTOB.
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2.1.1.3. Coaep:xaHue TMCHMILINHBI 1

Kox
pa3jienon
U TEM

Paznen, Tema
JUCIHUILTNHBI

Conep:xanue

P1

Teopuss maTpuu u
onpeaeanTesei

Anrebpavueckue onepanuM HaJ MaTpULIlaMd U HX
cBoiicTBa. Ompenenurenu M UX cBoicTBa. PaznoxkeHue
OIpENEeNUTENl IO CTPOKE WM CcTosdmy. MeTtoasl
BBIYHCIICHUS OIIpEACIUTENCH. YMHO)€eHne
onpeaenuteneid. Panr wmarpunsl. CpoiicTBa panra
MaTpulpl. Bpluncnenue panra wmarpunbl. OOpaTHast
MaTpUILIA U CLIOCOOBI BBIYUCIIEHUS €€

P2

CucreMbl JTHHEHHBIX
ajnredOpamyecKux
YPaBHEeHU

DneMeHTapHbIe TPeoOpa3oBaHUs W IKBUBAJICHTHOCTh
CJIAY. IlpuBeneHue CHCTEMbl K CTYIEHYAaTOMY BHUY.
KoopnunaTtaple, MaTpuyHbie ¥ BEKTOpPHBIE (OpPMBI
3anucu  CJIAY. Teopema Kpamepa. Meron [I'aycca.
OOmas Teopusi NUHEWHBIX cucteM. DyHIaMeHTaIbHBIN
HaOoOp peleHud OAHOPOAHOU cucTteMbl. CBSA3b MEXKIY
penIeHUsIMUA OAHOPOJTHON U HEOJTHOPOJIHON CUCTEM.

P3

BekTopHas anredopa

OcHoBHBIE omnpeneneHus. JIuHelHble omnepanuu  Haj
BeKkTOopaMu. JIeHcTBUS HaJa BEKTOpaMHU, 3aJaHHBIMU
npoekiuamMu.  CKaJlsipHOE, BEKTOPHOE, CMENIaHHOE
MPOU3BEICHNUSI BEKTOPOB. BEKTOpHOE MPOCTPAHCTBO.
bazuc

P4

AHaJIuTHYeCKAasA
reoMeTpusi Ha
IJIOCKOCTH

VYpaBHeHHsT NpsAMOMl  Ha  IUIOCKOCTH.  B3aumHoe
pacIoyioKeHUs1 MPSAMBIX Ha IUIOCKOCTH. PacctostHue ot
TOYKH JO0 IUIOCKOCTH. KpuBbIE BTOPOro Mopsjka.
Kanonuueckne  ypaBHeHMsI ~ mapaboibl,  DJUIMIICA,
runepboiel. [IpeoOpasoBanue koopauHart. [lpuBenenue
YpaBHEHUN KPHUBBIX BTOPOrO MOPsIKA K KAHOHUYECKOMY
BHU]TY

P5

AHaJIuTHYECKAsA
reoMeTpus B
NMPOCTPAHCTBE

YpaBHEHHE IUIOCKOCTH B MPOCTpaHCTBE. Pasnuynble
crocoObl  3aJaHus. YTOl  MEXAYy  IUIOCKOCTSIMH.
Paznuunble crmocoObl 3a7aHus. YTOod MEXIY MNPSIMBIMH.
Yros Mexay nIpsIMOi M INIOCKOCTBIO

P6

JJIeMeHTapHbIe
GyHkumu u ux
CBOMCTBA

Ilonatue QyHKIMH, 00NACTH OMpEAETIeHUs, MHOXXECTBO
3HaueHUN @QyHkuuu. CrocoObl 3amaHus  (QyHKUIUH.
OcHoBHBIE ~ XapakTepucTuku  pyHkouu.  ['paduku
AJIEMEHTapHbBIX PYHKIMH

P7

peneant

YucrnoBas mocienoBaTeNbHOCTE M ee mpenen. [lpenen
¢yakuu B Touke. [Ipenen QpyHkuuu B GECKOHEUHOCTH.
OnHocTOpoHHME Tpenenbl. beckoHeYyHO Maible U
O0eckoHeYHO Ooubine PyHKINHU, X cBoMcTBA. OCHOBHBIE
TeOpeMbl O Tmpenenax. [Ipu3HaKu CyIIeCTBOBaHHUS
npenenoB. 3ameyarenbHble Mpenensl. Teopema o
B3aMMO3aMEHAEMOCTH OSKBHUBAJEHTHBIX BEIMYUH MpPU
BBIYUCIICHUH TIPEJICIIOB

P8

HenpepbiBHOCTH
bysxumi

HenpepbiBHOCT (QYHKIMH B TOYKE M Ha OTpe3Ke.
PaspsiBbl, BU/IBI pa3phIBOB. OnHOCTOPOHHSA
HenpepbIBHOCTh. CBoMCTBa (PYHKIMI, HENPEPHIBHBIX HA
OTpE3KE.

P9

JudpdepenunpoBanue
(pyHkuumn oaHoi

[IpousBosHas  QyHKUIMH, €€ TEeOMETPUYECKHH H
MEXaHNYECKHUU CMBICIL. IIponsBoHas CYMMBI,
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nepeMeHHOH

Npou3BeieHUs, dYacTHOro (QyHkuui. CBs3b MEXIy
HeTpepbhIBHOCThIO M uddepennmpyemoctpio. Tabmuia
MIPOU3BOIHBIX. Merton JOTapuPpMHUECKOTO
nuddepeHInpOBaHMUSL. [IpousBonnas CJIOXKHOM,
napaMeTpU4ecKd 3aJaHHOW W HESBHOW  (DYHKIIHA.
Jubdepennman  GyHKIIUHA, TEOMETPUYECKUH  CMBICIT
muddepeHnuana. WHBapuaHTHOCTD ¢bopmbl
muddepennmnana nepBoro  nopsiaka. [Ipumenenue
middepeHnrana K MNpUONMKEHHBIM BBIUYUCICHUSAM U
olieHke norpemHocTy. [lponsBoausie u auddepennanst
BbICIINX NOpsAnKoB. Teopembl depma, Pomrs, Jlarpanxka,
Komm. [TpaBuno Jlonurans

P10

HcciaenoBanue
GyHKunM oaHOM
nepeMeHHOMH

[lpusnaku Bo3pacTanus ¥ yObIBaHUSA  (PYHKIUH.
Bospacranune,  yObiBaHue  (QyHKIHH.  DKCTpEMyM
¢byHKkuuu.  YCIOBHME  CYNIECTBOBAaHHUS  SKCTPEMyMa.
HauOonbiee w  HauMeHbIlee 3HAYCHUE (DYHKIUH.
[IpoMeXyTKH  BBIMYKIOCTH, BOTHYTOCTH ¥  TOYKH
neperuba rpaduka (GyHKIUU. ACHUMOTOTHI rpaduka
¢ynkuuu. Ilomnas cxema wuccinemoBaHus (QyHKIUH U
ocTpoeHue rpaduka QyHKIUH

P11

DOYyHKIUUH MHOTHX
nepeMeHHbIX

Onpenenenne  GyHKOMM  JIBYX H  HECKOJBKHX
nepeMeHHbIX. [Ipenen u HenpepbhlBHOCTh (DYHKIIMH JIBYX
nepeMeHHbIX.  YactHeie — mpom3BonxHble.  [lomHoe
npupamienne U AguddepeHunan  GYHKIUU ~ OBYX
MepeMeHHbIX.  MHBapwmaHTHOCTH  (OpPMBI  TIEPBOTO
muddepennmana. I[lpunoxkenue nuddepennuanra K
MPUOIVKCHHBIM BBIYHUCICHUSAM. [Ipon3BogHAS CIIOXKHOU
U HesBHOM ¢yHkuuid. [Ipou3BojHas MO HAIPaBICHHIO.
I'paguent. DkcrpemyM (GYHKIUU JBYX TIEPEMEHHBIX.
HauOonbiiee u HauMmeHblliee 3HaYCHHE (YHKIUU JIBYX
MIEPEMEHHBIX B 3aMKHYTOM 00J1acTH.

P12

HeonpeneseHubii
HHTerpaJ

IlepBooOpasHasi, TeopemMa 0 MHOXKECTBE MEPBOOOPA3HBIX.
Heonpenenennslii uHTErpan, ero cpoiicTBa. Tabnuua
nHTerpanoB. OCHOBHBIE METO/IbI HHTETPUPOBAHUS

P13

OmnpenesieHHbII
HHTEerpaj

[TonsaTne onpeneneHHOro uHTErpana. I'eoMmerpudeckuii u
¢usznyeckuif  CMBICA  OIPEJENIEHHOIO  WHTerpajia.
®opmyna Herotona-Jleitbnuia. OCHOBHBIE CBOWCTBA U
METOJIbl HMHTETPUPOBAHMS OIPENEICHHOIO HWHTETpaa.
[IpuoxkeHus: BBIYMCIEHUE IUIOMAAM W JUIMHBI JIyTU
IUIOCKOM (PUTYpBI B IPSIMOYTOJIBHOM U MOJIIPHOM cucteme
KOOpAMHAT, B INapaMeTpPUYECKOM BHJAE. Brruncinenue
o0bemMa Tesna BpamieHus. HecoGcTBenHblit nuterpan 1 u 2
pona

P14

Junddepennnanbabie
YPABHEHUsI EPBOro
NMopsAaAKa

3anaumu, IIPUBOJUMBIE K nuddepeHIanTbHBIM
ypaBHEeHUsAM. OCHOBHBIE MOHSTHS: IEPBBIM HHTETpall,
oOmwmii mHTerpan, 3amada Komm. JuddepenunanbHbie
YPaBHEHHS  C  pa3leISIIOIIMMUCA  MEPEMEHHBIMHU.

OnHoponanble muddepeHnnagbHbIe YpaBHEHUSI.
Jluneitnsle nuddepeHnnanbHble  ypaBHEHUS (METOJ
bepnyny, METOJ BapHaIuu TIPOM3BOJIEHBIX

MIOCTOSIHHBIX). YpaBHeHue bepHyinu

P15

JuddepeHunanbHbIe
YPaBHEHUS BBICHIHX

Teopema cymiecTBOBaHHS W €IUHCTBEHHOCTH PEIICHUS
muddepeHManbHOr0  ypaBHeHUs: N-ro  mopsaka (06e3
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NOPSIAKOB M CHCTEMBbI
nudPepeHuInAIBHBIX
yPaBHEHUi

JI0Ka3aTeIbCTBA). [Tonnmxenue MopsiIKa
nuddepeHIaIbHOTO YpaBHEHUS. Onpenenurens
Bponckoro. Kpurepuii TMHEHHON 3aBUCUMOCTH CUCTEMBI
¢bynkumii.  Kpurepuil ~ THHEHHOW  HE3aBUCUMOCTH
pelIeHH TMHEHHOTO OJHOPOAHOTO Au(depeHIInaATEHOTO
ypaBHeHUs N-ro nopska. CTpykTypa OOIero pemieHus
JTUHEHHOTO OJTHOPOJTHOTO U depeHIaTBEHOTO
ypaBHeHHUs N-ro nopska. CTpykTypa OOIIero pemieHus
JTUHEHHOTO HEOJHOPOAHOTO  au(depeHInanTbsHOro
ypaBHeHUs n-ro nopsaka. [loctpoenue obmiero peuieHus

JTUHEHHOTO OJTHOPOJTHOTO muddepeHIaTbLHOTO
ypaBHEHHUS n-ro nopsaka  C HOCTOSTHHBIMHU
kodpunrentamu. MeTon BapualdM  IPOHU3BOJIBHBIX
MOCTOSHHBIX. Hopmanbsasie CHCTEMBI

Qg QepeHIManbHbIX YpaBHEHUH

P16

KpaTrHble uHTErpaibl

3ajauu, OpUBOJAIIME K  KPaTHbBIM  HMHTErpajiam.
Onpenenenue nBoMHOro wuHTerpana. Ero cBolicTsa.
Bbluucnenne [BOWHBIX HHTETPAJIOB B  JEKApTOBBIX
KOOpAuHAaTax. BplunclieHUEe JBOWHBIX WHTETPaJOB B
KPUBOJIMHEWHBIX KoopauHatax. llossspHble KOOpAMHATBHI.
[Ipunoxenust ABOMHBIX uHTErpasioB. OmnpenencHue
TpoiiHoro wuHTerpana. Ero cBoiicTBa. Beruucienue
TPOMHBIX UHTETPAJIOB B JEKAPTOBBIX, HUIUHIPUUECKUX U
chepuueckux koopauHaTax. llpumoskeHuss  TPOWHBIX
WHTETPAJIOB.

P17

KpuBosiuneiinbie
HHTErpaJibl

OmnpeneneHne KpUBOJIMHEMHBIX HHTETPAIOB IEPBOTO U
BTOpOro poxa. Mx cpoiictBa u Beuucienue. @opmyna
I'puna. IlpunoxeHuss KpUBOJIMHEWHBIX HHTETPAJIOB

P18

Panwi

Uucnoeie psaapl. Cxomumoctb. HeoOxoauMmbie — yCIOBHS
cxoaumocT. Octarok psaa. CBoiicTBa cXOASIIUXCA PAIOB
[Ipyu3Haky cXOAMMOCTH PSIOB C IOJIOKHUTEIbHBIMU YICHAMHU.
[Ipusnaku Jlamambepa, Kommm, wWHTErpanbHBI TMpU3HAK.
3HaKomepeMeHHbIE  psAbl. AOCONIOTHAsE W yCJIOBHAA
cxogumocTH. [lpusnak JleiiOHuia. OyHKIIMOHAIBHEBIE PSIBL.
Obnacte cxomumoctu. llpusnak Beiepmrpacca. CoiicTBa
paBHOMEpHO cxoasmuxcs paaoB. CteneHHsle paasl. Teopema
AoGeins. Marerpan cxomumoct. CBOMCTBAa CTEICHHBIX PSIOB.
Psan Tetinopa. PaznoxxeHune B psAn 3JeMEHTapHBIX (YHKIIHA.
IIpumenenue psinos Teinnopa.

Pser @ypre. PaszinoxkeHne B TPUTOHOMETPUYECKHM P
@Dypre 00111ero BUa, YSTHBIX M HEYETHBIX (PYHKIIUH.

2.1.1.4. 5sI3pIk peaau3anuyu NPOrpamMMsbl

[Iporpamma qUCHUIIIIMHBI pEATU3yeTCsl Ha TOCYAapCTBEHHOM sA3bIKe Poccuiickoit denepanum.

2.1.2. YYEBHO-METOAUYECKOE U HWH®OPMAIIMOHHOE OBECIHEYEHMUE

JJIeKTPOHHBbIE pecypchbl (U31aHus)

JUCHUTINHBI

MATEMATHUKA

1. A6apaxmanos, B.I'. Beiciiast MaTemartrka: JTuHEWHas anredpa U aHAIUTUYECKasi TEOMETPHUS :
[16+] / B.I'. AGapaxmanoB. — Mocksa : ®JIMHTA, 2019. — 179 c. : un. — Pexxum nocryna: mo
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noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=607459

. banmguu, K.B. Beicmas warematuka : yueOnuk / K.B. bamgun, B.H. banuieikos,

A.B. Pykocyes ; nog o6m. pea. K.B. bannuna. — 2-e u3z., ctep. — Mocksa : ®JIMHTA, 2016.
— 361 c. : Tabm, rtpad., cxem. — Pexum gocryna: mno mnoamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=79497

Kyry30B, A.C. Maremarndeckuii aHanu3: qud@epeHnraibHOe U HHTErPATbHOE UCYUCIICHHE
dbyHkuii ogHoM nepemenHou : [16+] / A.C. Kyry3oB. — 2-e¢ u3n. crep. — Mocksa ; bepnun :
Hupexr-Menua, 2017. — 127 c¢. — Pexum pgocryma: mo moxamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=462166

Jlyary, K.H. Breicmras wmartemaTtuka: pykoBojacTBO K pemeHuto 3amad / K.H. Jlyary,
E.B. Makapos. — 3-e u3j., nepepad. — Mocksa : @uszmariur, 2013. — Y. 1. — 217 c. — Pexxum
nocryna: mo noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=275606

TyranbaeB, A.A. Bricmas waremaruka. @OyHKIMM HECKOJIBKHX IEPEMEHHBIX U
HECOOCTBEHHBIC HMHTETpaibl: Teopus W 3amauu : [16+] / A.A. TyranbGaeB. — Mocksa :
®JIMHTA, 2019. — 120 c¢. : un. — Pexum pocrynma: no mnoxnucke. — URL:

https://biblioclub.ru/index.php?page=book&id=603140

Tyran6aeB, A.A. Beicimias mMareMarthka: OCHOBBI JMHCWHOW anreOpbl. Teopus w 3amaud :
[16+] / A.A. Tyran6aeB. — Mocksa : ®JIMHTA, 2019. — 186 c. : mi1. — Pexxum noctyna: mo
noxamnucke. — URL: https://biblioclub.ru/index.php?page=book&id=611207

. TyranOaeB, A.A. Briciias matemaruka: GyHKIIMM MHOTHX NIEPEMEHHBIX, ABOWHBIE U TPOUHBIE

uHTerpatsl : [16+] / A.A. Tyran6aeB ; MOCKOBCKHII TOCYIapCTBCHHBIH YHUBEPCHTET UM. M.
B. JlomonocBa. — Mocksa : ®JIMHTA, 2019. — 228 c. : ui. — PexxuM noctyna: mo moJnucke.
— URL: https://biblioclub.ru/index.php?page=book&id=611208

[ManmkuH, A.C. 3amauu C pelIeHUsSMH [0 BBICHICH MaTeMaTHKe, TEOPHH BEPOSTHOCTEH,
MaTEeMAaTHYECKON CTAaTHCTUKE, MAaTEMAaTHIECKOMY IIPOrpaMMHUPOBAHUIO : ydeOHOEe Tocooue /
A.C. lllankun, B.A. Hlankun. — 9-¢ u3x., crep. — Mocksa : JlamkoB u K°, 2020. — 432 c. : w.
— (YuebOnple w3maHus s OakamaBpoB). — Pexum npocryma: mo moxamwmcke. — URL:
https://biblioclub.ru/index.php?page=book&id=573151

ITeyaTHBIE N3AaAHUA

1.
2.

3.

4.

5.

6.

7.

Hemun C.E., lemuna E.JI. Anre6pa. Huwxuuit Tarun: HTU (¢) Yp@V, 2015. -280 c.
Hemun C.E., [lemuna E.JI. Ananutnueckast reomerpusi. Huxuauit Tarwn: HTU () Ypd@VY,
2016. -250 c.
Hemun C.E., lemuna E.JI. [luddepennnansuoe ucurcienne GyHKIIMH OJJHON TTEPEMEHHOM.
Hwxnuit Tarun: HTU () YpdV, 2014. — 282 c.
Hemun C.E., llemuna E.JI. Heonpenenennsiit unrerpan. Huwxuuit Tarwn: HTU () YpdY,
2011.-130c.
Hemun C.E., lemuna E.JI. Onpenenenusiii uaterpan. Hwkuuii Tarwn: HTU () YpdV,
2013. - 152 c.
Hemun C.E., [lemuna E.JI. Kpatnblie u kpuBonuneiinble nnterpansl. Huwxuuit Tarun: HTU
(p) YI'TY-VIIN, 2010. -174 c.
Hemun C.E., lemuna E.JI. Psaapl. Huxnanit Tarwn: HTU () Yp®@VY, 2013.-186 c.

IIpodeccnonanbubie 0a3bl  JaHHBIX, HMHGOPMANHMOHHO-CIIPABOYHBIC M IOMCKOBBIE

CHCTEMBI

1. DnekrpoHHO-OMONMMOTeUHas cuctema «Jlanby https://e.lanbook.com

2. DIEeKTpOHHO-OMOIHMOTEYHAsT  cucTeMa  «YHuBepcuTerckas  bubmmoreka  OmHmaiiH»
http://biblioclub.ru/

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

4. http://school-collection.edu.ru — enunast KosieKIius MGPOBBIX 00PA30BATEIBHBIX PECYPCOB
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https://biblioclub.ru/index.php?page=book&id=607459
https://biblioclub.ru/index.php?page=book&id=79497
https://biblioclub.ru/index.php?page=book&id=462166
https://biblioclub.ru/index.php?page=book&id=275606
https://biblioclub.ru/index.php?page=book&id=603140
https://biblioclub.ru/index.php?page=book&id=611207
https://biblioclub.ru/index.php?page=book&id=611208
https://biblioclub.ru/index.php?page=book&id=573151
https://e.lanbook.com/
http://biblioclub.ru/
http://www.iprbookshop.ru/
http://school-collection.edu.ru/

5. http://fcior.edu.ru - denepanbHbIii EHTP HHPOPMAITMOHHO-00PA30BATEIIbHBIX PECYPCOB

(OLIHIOP)

Marepuaasb s jgun ¢ OB3

Becy kontentr OBC mpencraBneH B Buue (aiinmoB cmemmansHOro ¢opmara s
BOCIIPOM3BEJICHUS CUHTE3aTOPOM PEYM, a TaK K€ B TECTOBOM BHJE, IPUTOJHOM JUJISl IPOUTEHHUS C
HCIIOJIb30BAHUEM DKPAHHOM JIYIIBI MU HACTPOMKOW KOHTPACTHOCTH.

2.1.2. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCLHUIIJIMHbBI

MATEMATHKA

CBeleHusi 00 OCHAIEHHOCTH AUCHMILUIMHBI CHENUAJIM3MPOBAHHBIM M JIA0OPaTOPHBIM
000pyI0BaHHEM M POTrPAMMHBIM 00ecredyeHueM

No Bup 3ansTuii HaumenoBanue | OcHaileHHOCTH CIIEIMATbHBIX [Iepeuenn
n\ CHCIUAIBHBIX | MOMEIIECHUHN ¥ MIOMEIICHUHN IS IPOrPaMMHOTO
i MOMEILEHUHN 1 CaMOCTOSITENIbHOM pabOThI obecrieueHusl.
MMOMEIICHUHN JIJIs PexBuzuthl
CaMOCTOSITENIEHO MOJITBEP K IAIOIIETO
i paboThI JOKYMEHTa
1 | Jexuuu VuebHas Mebenb ayJUTOpHAs ¢ | Microsoft Windows,
AyTUTOPUS I | KOJHMYECTBOM pabO4YMX MECT B | OUCHBIN MakeT
[IPOBEICHUS COOTBETCTBUH ¢ kommuectBoM | Microsoft Office,
JICKIIMOHHBIX CTyIeHTOB, pabouee mecro | JloroBop Ne  43-
3aHATUN MpenoaBaTes, mocka | 12/1712-2019 oT
ayJIUTOpHAsl. 18.11.20109.
Kowmrmekr MEPEHOCHOTO
MIPOSKIIMOHHOTO
00opynoBaHUS: HOYTOYK,
MIPOEKTOP, PKpaH HA MITATHBE.
2 | [IpakTnueckue VYuebHas MeGenb ayUTOpHAs ¢ | Microsoft Windows,
3aHSTHS AyTUTOPUS I | KOJMYECTBOM pabOvYMX MECT B | OPUCHBIN MaKeT
MIPOBEICHUS coorBercTBUM ¢ konmdectBoM | Microsoft Office,
MPaKTUYECKUX CTyIEeHTOB, pabouee Mecto | JloroBop Ne 43-
3aHATHI MpenoaaBaTens, nocka | 12/1712-2019 ot
ayJIUTOpHAs. 18.11.20109.
KomnerorepHas texHuka: | MathCad 14, Cuer-
MepPCOHANBHBIE  KOMITBIOTEPHI, | (hakTypa Ne
nepudepuiinpie  ycrpoiictsa, | Tr066970 ot
JOCTYTI B anekTporHyto | 12.12.2008, 3A0
UH(pOpPMAaIMOHHO- "CodrJlaitn Tpeiin",
obpazoBarenbuyto cpeny HTU | 6eccpouno.
(punmana) Yp®VY, xommuiekt | MathCad 15, Cuer-
JIMLIEH3UOHHOTO dakTypa Ne
nporpammHoro obecneuenus. | Tr066970 ot
12.12.2008, 3A0
"CodrJlaitn Tpeiin",
0eCcCpoyHO.
3 | Koncynpramumn YuyeOHas MeOenn ayJIuTOpHast ¢ | CucreMa
AyIUTOPHS VI | KOJIMYECTBOM PabOYUX MECT B | BUACOKOH(EPEHIHI
MIPOBEICHUS COOTBETCTBUH ¢ KonmdecTBoM | Apache Openmeetings
KOHCYJIbTAIIUI CTYJICHTOB, pabouee MecTo CBoGonHo
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IpernojaBaTe’s, JIOCKa | pacnpocTpaHsieMoe
ayJIMTOpHAas. ITO ¢ oTKpBITEIM
KOZOM
Texymmii VYuebHas Meo0enb ayJUTOpHAas ¢ | OmnepannonHas
KOHTPOJIb, ayJIUTOpHUs VIS | KOJIMYECTBOM pabounx mect B | cucrema Windows,
IIPOMEXYTOUHAsI | IPOBEICHUS COOTBETCTBHH C KOJHuecTBOM | OPHCHBI Maker
aTTecTanus TEKyIIEro CTY/ICHTOB, ~pabodyee  MECTO I'\I/(I)'FC(:E(S)Oﬁ Of;\}fe i
KOHTPOJIA U IpernojaBaTe’s, AocKa | 5 00 213 2019 or
NPOMEIYTOUHO | ayJUTOpHAs. 18.11.2019.
H aTTeCTarH Cucrema ymnpaBieHUS
y‘-IC6HI)IM KOHTCHTOM H
o0ydeHuemM LCMS
Moodle
CamocrositenbHas | [Tomewmenus mist | Mebenb ayJMTOpHAs ¢ | Microsoft Windows,

paboTa CTy/IeHTOB

CaMOCTOSITENTLHO
1 paboThI
o0yJaronmxcs

KOJMYECTBOM padO4YMX MECT B
COOTBETCTBUHM C KOJIUYECTBOM

CTYACHTOB, pabouyee MeCTO
npenoaBaTeis, J0CKa
ayJIUTOpHASI.

KommerotepHas TEeXHHKA!
MEPCOHATBHBIE  KOMITBIOTEPEI,
nepudepuiiHple  yCTPONCTBA,
TIOJIKITFOYCHUS K ceTH
Wurepner, JOCTYII B
ANEKTPOHHYIO
HH(pOPMaIIMOHHO-

oOpaszoBarenbHyto cpeny HTU
(bummana) YpdVY, KoMILIEKT
JHIIEH3UOHHOTO
IPOrpaMMHOr0 0OecreueHMs..

O(UCHBIN TTaKET
Microsoft Office,
Horosop No 43-
12/1712-2019 ot
18.11.20109.
MathCad 14, Cuer-
¢dakrypa Ne
Tr066970 ot
12.12.2008, 3A0
"CodrJlaita Tpeiin",
O6eccpoyHo.
MathCad 15, Cuer-
¢dakrypa Ne
Tr066970 ot
12.12.2008, 3A0
"CodrJlaitn Tpeiin",
06eccpoyHo.
Jorosop Ha
IIPEI0CTaBIICHUE
MOCTOSTHHOTO
JI0CTyTa K CeTU
WHurepHer ot
30.12.2019 Ne
800037
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2.1. PABOYASA ITPOI'PAMMA JUCHUITJINHBI

PU3UKA

PabGouas nporpamMmma TUCHUILUIMHBI COCTABJIICHA ABTOPAMU:

Ne i/ | ®amuiauna Uma OTyecTBO YIeHas CTeneHs, JloakHocTh Honpasnenenne
yYUYeHoe 3BaHHe
1 XoapIipeB AJIEKCaHIp Crapumiit JenaprameHT
AHnatonbeBUY MpenoiaBaTe | €CTECTBEHHOHAYYH
b oro oopazoBaHus
2 CokonoBa OkcaHa Crapummiit JenaprameHT
BacunbeBna MpenoiaBaTe | €CTECTBEHHOHAYYH
b oro oopazoBaHus

2.2.1. COAEP’KAHUE U OCOBEHHOCTHU PEAJIM3ALIUA JUCHUIIJIMHBI

OU3UKA
2.2.1.1. TexHo10ruM 00y4eHUsl, HCMOJIb3yeMble IPU U3YyYEeHHH THCUMIIIMHBI MOLYJIs

-TpapuunonHas (penpoayKTUBHAS) TEXHOJIOTHS.

- CMemanHoe 00y4yeHHe ¢ MCII0JIb30BaHUEM OHJIalH-Kypca.
- PazHoypoBHeBoe (nmud dhepenuupoBaHHoe) oOyueHue:
ba3oBelii ypoBeHb
I1oBbIIEHHBIN YPOBEHB
*bazosviti | yposenb — coxpaHseT JOIMKY caMON HayKd U IIO3BOJISIET MOJYYHUTh YIPOLIEHHOE, HO
MIOJTHOE W BEPHOE NPEACTaBICHUE O MpeAMETe AMCUUIUIMHBI, TpeOyeT 3HaHWE CHCTEMBI MOHSTHH,
yMeHue pemarth mnpoOneMHble curTyauuud. OCBOEHHE ITaHHOTO YPOBHs pe3yJIbTaTOB OOY4EHUs
JIOJDKHO 00ecneunTh (OPMHUPOBAHUE 3aINIAHMPOBAHHBIX KOMITIETEHIIMNA U TIO3BOJIUT 00YJarOIIeMycCst
Ha MUHUMAaJIbHOM YPOBHE CAMOCTOSITEIbHOCTH U OTBETCTBEHHOCTH BBINOJIHATH 3a/1aHUSL.
Tosvruennwiii 1l yposenv — yriy0mnsiet u odoramaer 0a30BbIi YPOBEHBb KaK MO COACPKAHUIO, TaK U
no riIyOuHe mpopadOTKM Marepuana IUCHUIUIMHBL OTO MPOUCXOAMT 3a CUeT BKIIOYECHHUS
JIOTIOJTHUTENHHON MHpopManuu. J[aHHBIH ypoBEeHb TpeOyeT yMEHHs pemaTh MpoOjIeMbl B pamMKax
Kypca M CMEKHBIX KypCOB TIOCPEICTBOM CAaMOCTOSITEIbHOW TIOCTAaHOBKM IIeNIM W BEIOOpa
nporpaMMbl  JielicTBuil. OCBOEHME JaHHOTO YpPOBHS  pe3ylbTaToB OOydYeHHs IO3BOJIUT
oOyJaromemMycsi TIOBBICHTH YPOBEHb CaMOCTOSITEIBHOCTH W OTBETCTBEHHOCTH 10 TBOPYECKOTO
[IPUMEHEHUs 3HAaHUN U YMEHHUM.

2.2.1.2. IInannpyemble pe3yJabTaThbl 00y4eHHs (MHIMKATOPHI) 10 AUCHUILINHE 2

Kox u HaumeHoBaHue Ili1anupyembie pe3yabTarbl 00y4eHUs (MHIUKATOPHI)
KOMIIeTeHLIUH ba3oBblii ypoBeHb ba3oBblii ypoBeHb

OIIK-1. Cnocoben e Bame.:
opmymuposark u pemars . OCHOBHBIE (DM3HYECKHE . OCHOBHBIE  TIOHATHS,
3a/1a91, OTHOCAIINACCA K SIBICHUSI W  OCHOBHBIC 3aKOHBI " MOJICIINA
npodeccruoHanbHON 3aKOHBI (DU3HUKH; TPAHUIIBI MEXaHHKH,
IEeATENBHOCTH, IPUMEHSA HUX IPUMCHUMOCTH QJICKTPpHUYCCTBA u
(yHIaMEeHTaIbHbIC 3HAHNS . OCHOBHBIC TIOHSITUS U MarHeTusma, KoJjeOaHui
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OCHOBHBIX
3aKOHOMEPHOCTEMN
pa3BUTHS IIPUPOLEI,
4eJI0BEeKa U 001ecTBa

3aKOHBI bu3uKwy,
MPUMEHUTEIBLHO K
BO3HHUKAIOIINM
TEXHUYCCKHUM 3aJa4yaM;

. COBPEMEHHYIO
HAay4YHYI0O KapTUHY MUpa
Ha OCHOBE OCHOBHBIX
IMOJIOKEHUM, 3aKOHOB H
METOH0B (bU3UIECKUX
HayK

Yuemn:

AQHAJIM3UPOBATH HAYYHO-
TEXHUYECKYFO
MH(OPMAIHIO, CBSI3AHHYIO
C (PM3UYECKIMU METOAaMU
penieHus
npodeccuoHaNbHBIX 3a/1a4;
UCIIOJIB30BATh 3HAHUS O
(DU3NYECKHX SBIICHUSIX U
nporeccax Jyist
obecrieueHus CBOCH
podeCcCHOHATBHON
JeATEIIEHOCTH

Braoemy.:

METOZaMH aHaJIn3a
(hu3HYECKUX SIBJICHU B
TEXHUYECKUX
YCTPOMCTBAX U CUCTEMAX;
MeToAaMHu 00paboTKU U
aHaJIM3a ONBITHBIX
JAHHBIX C TPUMEHEHHUEM
COBPEMEHHBIX
MH(OPMaIIMOHHBIX
TEXHOJIOTUH

U BOJIH, CTaTUCTHYECKOM
bu3uKn u
TEPMOJIUHAMUKHU;

OCHOBHBIE (PU3UYECKUE
BEIMYMHBI U (pu3mueckue
KOHCTAHTHI, ux
ofpeeNeHue, CMBICII,
CIocoObl M EIMHUIIBI UX
U3MEpPEHUS;

(dbyHIaMeHTaIbHBIC
(Gu3HYeCKUe OIBIThI, UX
POJIb B Pa3BUTHH HAYKU;

Ha3HAuCHHE u
TPUHITUITBL NeHCTBUS
BOKHEHUIINX (PU3UIECKUX
puOOpPOB.

Ymemn:

OOBSICHUTH OCHOBHbBIC
HaOJI01TaeMbIe IPUPOHBIC
Y TEXHOTCHHBIC SIBJICHUS 1
3¢ HEKTHI C TO3UIUN
(byHIaMEHTATbHBIX
(u3nIeCKuX
B3aNMOJICHCTBUH,
HCTOJIKOBBIBATH CMBICIT
(U3UYECKHUX BEJTMYHH U
MOHSITHM;

3aMUChIBATh YPaBHEHHUS
TUTst (PU3MIECKUX BEJIMUVH,
3alMCBIBATh YPABHEHUS
Ipoliecca U HaXOAUTh €ro
pelIeHuE;

pabotaTb ¢ mpudopamu u
000pyI0BaHUEM
COBpEMEHHOM (pr3HuecKon
nadoparopuu;
WCIOJIb30BATh PA3IMYHbIE
METOAMKHU (PU3MUECKUX
n3MepeHni 1 00paboTKN
IKCTIEPUMEHTAIbHBIX
JTAHHBIX, B TOM YHCJIE C
pUMEHEHHEM
KOMIIBFOTEPHON TEXHUKH U
MH()OPMAITOHHBIX
TEXHOJIOTHH NIPY PEIICHUN
3aj1a4;

HCII0JIb30BATh METO/IBI
(uzngeckoro
MaTeMaTU4eCKOro
MOJIETTUPOBAHMS, @ TAKKE
MPUMEHSTH METO/IbI
(U3MKO- MaTEMaTHUECKOTrO
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aHaIM3a K PEIICHUI0
KOHKPETHBIX
€CTECTBEHHOHAYYHBIX
TEXHUYECKUX MPOOIIeM
Bnaoemu:

J HaBBIKaMU
UCIIOJIb30BaHUsI METOJIOB
¢buznvecKoro
MOJICTUPOBaHUS B
VMH)KEHEPHOM NPAKTHUKE;

o MPUMEHECHHS OCHOBHBIX
METOJIOB (hU3UKO-
MaTeMaTUIeCKOTO
aHayM3a JUIsl perieHust
€CTECTBEHHOHAYYHBIX
3azau;

. MPABUIIBHOMN
IKCIUTYaTallud OCHOBHBIX
puOOpPOB U
o0opynoBaHus
COBPEMEHHOM
(buzmveckoi
naboparopuu;

00pabOTKH ¥ MHTEPIIPETAIIUN
pE3yIBTAaTOB SKCIIEPUMEHTA, B
TOM YHCJIE C IPUMEHEHHEM
KOMITBIOTEPHOU TEXHUKH U

OIIK-2. Cniocoben
(hopmau30BBIBATh U
peniaTh 3a1a4w,
OTHOCSIIIHECS K
npodeccuoHaIbHOM
ACATCIIBHOCTH, UCIIOJIb3YA
MCTOJbI MOACINPOBAHUA U

MaATEMaATNUYCCKOTO aHaJIu3a.

nH(}OpPMaITMOHHBIX
TEXHOJIOTHH.
Suamen: Suame:
° ¢u3nueckue - OCHOBBI ° (dbyHIaMeHTaNbHbIE
CpENCTB nepeaaun dbuznvecKkne TOHATHS W
uHhopManuu " TEOPUH KJIACCUYECKON U

0COOEHHOCTH (PU3NYECKUX
3¢ (}HeKTOoB U SIBICHUIA

Ymemn:

BBISIBUTH (DU3UUECKYIO
CYILIHOCTB ITpo0IIeM,
BO3HHUKAOIIHX B XOJI€
npodecCHOHaTbHON
JeSTeIEHOCTH U
NIPUBIIEKATH JJIS MX
pereHus
COOTBETCTBYIOLIUH
(hM3MKO-MaTeMaTHUECKUI
arnmnapar;

TUIAHUPOBATh M TIPOBOUTD
HKCIIEPIMEHT Ha OCHOBE
(U3UYECKIX METOJIOB
WCCIIeIOBaHMS, 00paboTKYy,
aHAJIU3 U MIPE/ICTABICHNE
PE3YIBTATOB C

COBPEMEHHOM (PU3UKH.
Ymemu:

®  HCIOJB30BATh 3HAHUSA O
COBPEMEHHON (PU3NIECKON
KapTUHE MUPA U 3BOJIFOLIUH
Bceenennoi,
IPOCTPAaHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTSIX,
CTPOEHUM BEUIECTBA IS
MTOHUMAHUS! OKPYXKAIOLIErO
MHUpA U SIBIICHUH IPUPOJIBL;

® IpPUMEHSTH PU3MKO-
MaTeMaTU4eCKHe METObI
JUISL CO3/1aHHSI HOBBIX
CPEJICTB U3MEPEHUS,
METO/I0B U3MEPEHUS U
METOJIMK U3MEPEHUI,
pa3pabartbIBaTh 1
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MIPUBJICYCHHEM
COOTBETCTBYIOIIIETO
MAaTEMaTHIECKOIO
arnrapara

Bnaoemn:

METOJIaMH aHaJIu3a (PU3HUECKUX

SIBIICHUH B TEXHUYECKUX

YCTPOMCTBAX U CHCTEMaX.

MpeAsIaraTh 1iaH
MpoBeCHUS (PU3HUUECKOTO
WCCTICIOBAHMS,
(opMyITMpOBAaTh BHIBOJIBI,
OLICHUBATh COOTBETCTBHE
BBIBOJIOB TIOJTy4CHHBIM
JTAHHBIM, OLICHUBATh
HAYYHYIO ¥ IPUKJIATHYIO
3HAYMMOCTb CBOEH
pa3paboTKy.

Braoemy:

MeToaMHu (PU3UKO-

MaTEeMaTHYeCKOTO OMMMCAHUS U

MOJICTUPOBAHHMSI ITUPOKOTO

KJ1acca PU3NYCCKUX SIBICHUH U

IPOIIECCOB, ONPEICISIFOIINX

IIPHUHIIATIBEI PAOOTHI Pa3TMYHBIX

TEXHUYECKHUX YCTPOWCTB.

OIIK-3. Cniocoben
IIPOBOJAMTD UCCIICIOBAHMS
1 MU3BICKAHUS JUIS PELICHHS
MPHUKIIAIHBIX HHKCHEPHBIX
3a/1a4 OTHOCALIUXCS K
npo¢eCCHOHATLHON
JEATEILHOCTH, BKIIOYAsT
MPOBE/ICHUE U3MEPECHHUH,

3namo:
° OCHOBHBIC  NTPUHITHITBI
MPOBEICHUS (PU3NICCKOTO
IKCIIEPUMEHTa U METO/IbI

U3MEpEHUuNl  pa3uYHBIX
(bU3HYECKUX BEIIMYNH,

o OCHOBHBIC METO/TBI
(bu3mIecKux
HCCIIEA0BAHUM.

Ymems:

®  [IPOBOJMTH KOMITBIOTEPHOE
MOJICTTUPOBaHKE

(bU3NUECKHX MPOLIECCOB U
00OBEKTOB HCCIIEIOBaHUS,

3name:
° TEOPETUICCKHEC
OCHOBBI, OCHOBHBIE
MOHATHS,  3aKOHBI  H
MOJIEN MEXaHUKH,
MOJICKYJISIpHOW  (DM3HKH,
3JIEKTpUYCCTBA u
MarHeTu3Ma, TEOpUn
KoJIEOaHUH 51 BOJIH,
TEPMOIUHAMUKHU u

CTaTHUCTUYECKON (PU3UKU;
Ymemn:
e [IOHMMATh, U37araTh U

WCIIOJIb30BATh
IJTAHUPOBAHUE U HMH(bOPMALOHHETE KPHTHICCKH
. aHaIM3MUpPOBaTh 0a30B
ITOCTaHOBKY TEXHOJIOTHH B CBOEH obrme (I)HEH%CK Yo
IKCTIEPUMEHTOB, MIpeAMETHOM 00acTy; HH(OPMALIIO: Yo
Braoemy: ’
MHTEPIPETAIHIO Buadems.
IIOJIy4EHHBIX PE3YJIbTaTOB ° uzuxo- dusHUecKIMH 1
MaTeMaTH4YeCKUMHU
MaTeMaTUYeCKUMU METOJaMHU
METOIaMH ISt
A 1 00paboTKHU U aHAIH3a
KOMIIBIOTEPHOTO "
P UHpOpMaLUHU B 06JacTh o01ei
MO/JICIIMPOBAHUS B
. ¢bu3uKy.
npodeccnoHanbHOM
JeSITeITHHOCTH.
[TK-2. Cnocoben 3nams: 3namo.:
CaMOCTOSITENILHO o OCHOBHBIE (pU3UUECKUE o OCHOBHEIE TIOHSTHS,
TPUMEHSATD 3aKOHOMEPHOCTH 3aKOHBI " MOJIENH
MPOTEKAHUS
MpHUOOpPETEHHBIE pote MEXAHUKH,
TEXHOJIOTHIECKUX JNEeKTpUYECTBA "
MareMaTH4ecKue o
’ MPOIIECCOB. MarHeTusma, KoJjeOaHui
CCTCCTBCHHOHAYIHBIC, Vmemo: M BOJH, KBaHTOBOM
COLHAJIBHO- ® TNPHUMEHATh HU3UYECKHE (GU3UKH, CTAaTUCTHYECKOU
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3KOHOMHWYCCKHUE U
npodeccruoHanbHBIE
SHaHUA OJId pCUICHUA
WH)KCHEPHBIX 3a/1a4.

3aKOHBI IS TPAKTHUECKUX
HUCCIIENOBAHUI B
TEXHOJIOTHUCCKHX
Trporeccax;

® KauYCCTBEHHO

aHAJIM3UPOBATh
PE3yIbTAThI IPAKTUICCKUX
HUCCIIEAOBaHU.

Braoemn:
COBPEMEHHBIM (PHU3UKO-
MaTeMaTHYECKUM
anmnaparoMm Jyis
HCITIOJIb30BaHUS JIJIS
CO3JIaHUS TCXHUYCCKUX
YCTPOMCTB

¢buzukn u
TEPMOANHAMUKHU.
Ymemu:
®  JCIIOJIb30BaTh METO/IbI
TEOPETUYECKOTO U
SKCIEPUMEHTAIBHOTO
uccreoBaHus B (pu3MKe,
YMETh OLICHUBATH
YHCJIEHHbIE TTOPSIKU
BEJIMYUH, XapaKTEPHBIX
JUISL pa3lINuHbIX Pa3/IeioB
€CTECTBO3HAHUSL.
Braoemy:
METOJIaMU OpraHU3aluu
COOCTBEHHOM
POoQeCCHOHATBHON 1
MOBCETHEBHOM JIETETBHOCTH Ha
OCHOBE 3HaHUI O MPUPOJE
Mmarepuu, GPU3MIECKUX 3aKOHOB
¥ BIIaieHus (PU3HKo-
MaTeMaTHYECKUM aIllapaToM C
MCIIOJIb30BAHUEM HOBEHIINX
OTKPBITUI €CTECTBO3HAHUS U
MEPCIIEKTUB X UCTIOJIb30BAHUS
JUISL CO3/IaHMSI TEXHUYECKHUX
YCTPOICTB

[1IK-12. Criocoben
KaueCTBEHHO U
KOJIMYECTBEHHO OLICHUBATh
pEe3yJbTarThl,
MaTeMaTHYeCKH
(dbopMynupoBarb
MOCTAHOBKY 3a/1a4 1
pE3yJIbTaThl €€ PEIICHUS
MPUMEHUTEIHHO K
MPOCKTHPOBAHUIO,
MIPOHU3BOJICTRY,
UCTIBITAaHUSIM U
IKCIUTyaTaluu
6oenpunacoB u
B3pBIBATEINCH Pa3TUIHOTO
THIIa ¥ HA3HAYCHHS.

3uamo:
J METOJIbI TEOPETUICCKUX
U DKCHEPUMEHTATbHBIX
ucciea0oBaHui B (pU3UKeE.
Yuems:
®  [OJB30BATHCSA
TEOPEeTHYECKUMU
OCHOBaMH, OCHOBHBIMHU
TTOHSATHSMH, 3aKOHAMHU H
MOZEISAMH (PU3HKH.
Bnaoemu:
MaTeMaTHYECKUM armapaToM JJjIs
pEIIeHUS TEOPETHUSCKUX 1
MPUKIIATHBIX 33/1a4.

Suame:

° METOJIbl TEOPETUUCCKUX
U OKCIEPUMEHTAIbHBIX
UCCIIeJIOBaHU B (pU3UKe.

Yuems:

®  TI0JIL30BAThCI
TEOPETUIECKUMU
OCHOBaMH, OCHOBHBIMH
TTOHATHSIMH, 3aKOHAMH 1
MOJIETISIMU (PU3HKH.

Bnaoemn:

MaTeMaTHYECKUM arlrapaTom
JUISL pEILIEHHSI TEOPETUUECKUX U
TIPUKJIATHBIX 33/1a4, METOJJaMU
UCCJIEIOBAHUSI U MOJIEIMPOBAHUS
00OBEKTOB.

2.2.1.3. Coaep:xaHue TUCHUILIUHBI 2

Kon
Pa3nen, tema
pasaeda, Conep:xanue
AUCHHUILIMHBI
TeMbl
P1 KunemaTtuka Mexannueckoe JBUKEHHE Kak IpocTeifias ¢popma IBUKEHUS
MaTepUaIbHOW TOUKH Marepuu. IlpencraBineHue O CBOMCTBAX MPOCTPAHCTBA U
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BPEMEHHU, JIeKAlIMEe B OCHOBE KJIACCMUECKOM MEXaHUKH.
®usnueckue MOJEIW: MaTepualbHas TOYKa, CHCTEMa
MaTepHAIbHBIX TOYEK, a0COIIOTHO TBEPAOE TEIO.

Cucrembl orcuera. Ilepememenne u myth. Tpaekropus
nBrkeHus. CKOpOCTh U YCKOPEHHE MaTepUaIbHOM TOYKH, KaK
MIPOU3BOJHBIE paanyca-BeKTOpa mno BpeMeHUu. CKOpocTh U
YCKOpPEHHE IPU KPUBOJMHEWMHOM JBHXEeHUMU. HopmanbHOE U
TaHIE€HIMAJIbHOE YCKOPEHUS.

P2

JluHaMuka MaTepraabHON
touku. PaboTa u sHeprus

WNuepuuansubie cucrembl oTcuera. Macca Ttema. Cuia.
[Tepsriit 3akon Herotona. Muepuus. Bropoit 3akon HeroTona.
Nmnynec Tena u uMmynsc cwibl. Tperuil 3akoH HproToHa.
VYrpyrue cuibl, CUIbl TATOTEHUS, CUIIBI TPEHHUSL.

Buemnue u BHyTpeHHHe cwibl. LleHTp macc MeXxaHMYECKOU
CUCTEMBl M 3aKOH €ro JBWKEHHs. 3aKOH COXPAHECHUS
HMITYJIbCA.

PaboTa mocTrossHHON W TIepeMeHHON CHJIbl. MOIITHOCTD CHJIBI.
Kunernueckas sHeprus MEXaHUYECKOW CUCTEMBI U €€ CBA3b C
paboToif CHJI, MPUIOKEHHBIX K CHCTeMe. OHeprus Kak
YHUBEpCAJIbHAsi Mepa pa3UyHbIX (OpPM JBIKCHHUS U
B3aUMO/ICHICTBUMU.

Ilone kak ¢Qopma wmarepuu, OCYIIECTBISIONIAS CHIIOBOE
B3aUMO/ICIICTBUE MEXIY yacTULAMU BEILECTBA.
KoncepBatuBHbie © AMcCUNaTHBHBIE CWIbl Jluccumnanus
sHepruu. lloTeHnanbHass SHEpPrust MaTepuaibHOM TOYKH BO
BHEIIHEM cuiIoBoM none. Cea3b nomeHyuanbHol 3Hepeuu ¢
KOHCep8amugHolU Ccuiou, oeucmsyrowel Ha MamepualbHyro
mouxy. Ilonamue o epaduenme cKaiapHou  yHKyUuU
KOOpOuHam.

[TorennmanpHas HEprusi ynpyro AehOpMHPOBAHHOTO Tela,
JBYX B3aUMOJICUCTBYIOIIMX MAacc, MOAHATOTO Halx 3emiiel
tena u 3emnn. ['paduyeckoe mpeacTaBieHne MOTCHIIMAIBHON
sHepruu. [loTeHIanbHbIe «IMBI» U «OapbepbI».

3akoH COXpaHEHUs MEXaHUYECKON SHEPTUH.
OO6medur3nueckuii 3aKOH COXPAHEHHs] JHEPrHH. 3aKOHBI
COXpaHEHHUs Kak TposiBIeHHEe (yHIAMEHTAIbHBIX CBOWMCTB
npocTpancTBa U Bpemenu. Coynapenue abCoIOTHO YIPYTUX U

HEYNPYTUX Te.

P3

Mexanuka TBECPAOTro TEJIa

VYTIoBbIE CKOPOCTh M YCKOPEHHE, UX CBSI3b C JIMHEWHBIMU
CKOPOCTAMHM M YCKOPEHUSAMH TOYEK BpaAIAIOIIErocs Tela.
MOMEHT CUJIbl U MOMEHT UMITYJIbCA MEXAaHUUECKOU CUCTEMBI.
MoOMEHT wuWHepUMH Tela OTHOCUTEIBbHO Ocu. Teopema
IlIreitnepa. MOMEHT UMIyIbCa Te€la  OTHOCHUTEIIBHO
HETIOABMKHOM  ocu  BpamieHusi. (OCHOBHOE ypaBHEHHE
JUHAMUKU ~ BpamjaTenbHOro  ABWkeHUs.  KuHeTmueckas
SHeprusi Bpamaromierocsi tena. Pabora mpu BpamareabHOM
JBUKEHUU. 3aKOH COXPaHEHUs MOMEHTAa UMITYJIbCA.

T'upockonuueckuii s¢hchexm. Ilousmue o npeyeccuu.

P4

OIEMEHTBI CHCHH&HBHOﬁ
TEOPHUH OTHOCUTCIIBHOCTHU

MexaHnueckuil MPUHIIAIT OTHOCUTENbHOCTH. [IpeoOpa3zoBanue
lanunes.

[Moctymatel  chenuanbHOW  TEOPUH  OTHOCHTEIHHOCTH.
[IpeobpazoBanne Jlopenmna. CrienctBusi U3 mpeoOpa3zoBaHUMA
JlopeHna (OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTH COOBITHH,
OTHOCUTENIbHOCTh  JUIMH W TPOMEXKYTKOB  BpPEMEHH).
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[IpocTpaHCTBEHHO-BPEMEHHOM HMHTEPBaAJl. PelsITUBUCTCKUI
3aKOH CJIOEHUSI CKOPOCTEH.

OCHOBHOH 3aKOH PENATUBUCTCKON JMHAMUKH MaTepHaIbHOU
TOYKH. PensITUBUCTCKOE BBIpaXXKEHHE [UIsi KHUHETHUYECKOU
SHepruu. DHeprusi cBsizu cucteMbl. COOTHOILIEHUE MEXKIY
MOJHOM HSHEpPruel M HUMMYJIbCOM 4YacTUIlbl. ['paHuIbl
IIPUMEHMMOCTH KJIACCUYECKON MEXaHUKHU.

P5

D1eMEHTHI KI1acCUYeCKOM
CTaTUCTUKU MakcBena-
boneimana. SIBnenus
repeHoca B razax

CraTuctuueckuii u TEPMOJIUHAMUYECKU I METO/IbI
HccIe0BaHus MaKpOCKOITUYECKUX CHUCTEM.
TepmoauHamMuueckue napaMmerpsl. PABHOBECHBIE COCTOSIHUS U
npoueccsl. MaeanbHslii ras.

Pacnpenenenue MakcBemia. Pacnpenenenude yactuip 1o
CKOPOCTSIM UM OJHEPTusiM TEIUIOBOro JABMXKEeHUs. CKOpocTH
TEIJIOBOro ABMkKeHUs Moiiekys. Onsit LlTepHa.

OcHOBHOE ypaBHEHHE MOJIEKYJISPHO-KUHETUYECKOW TEOpUU
WJealnbHbIX Tra3oB. MOJEKYJIApHO-KUHETUYECKUI  CMBICI
temriepaTypbl. OCHOBHOE YpaBHEHHUE COCTOSHUS HICATbHBIX
ra3zoB. M3omporieccel B UieanbHbIX razax. ['a3oBble 3aKOHBI.
Uwucno creneHed cBOOOIBI MOJIEKYJ. 3aKOH PaBHOMEPHOTO
pacrhpeseNieHuss SHEPruyd IO CTEMEeHSM CBOOOIBI MOJEKYIL
Cpenusis KHHETUYECKast SHEPTHS MOJICKYJI.

WUneanpHpiii r1a3 B moje TAroreHus. bapomerpuueckas
¢dopmyia. 3akoH bonbrMana s pacrnpeneiieHus 4acTHIl BO
BHEIIIHEM NOTeHUHabHOM noJie. OnbiThl [leppena.

CpenHee 4KMCIIO CTOJIKHOBEHUN U CPEIHSS JJIMHA CBOOOJHOTO
mpobera Monekyna. Bpems penakcanuu. Bakyym. SBneHus
repeHoca B TEPMOAMHAMUYECKA HEPABHOBECHBIX CHCTEMaXx.
OnpiTHBIe  3akoHBI MU dY3UH, TEIJIONPOBOAHOCTH U
BHYTPEHHEro TpeHHs. MONEeKyISIpHO-KMHETHYECKasi TEOpus
9TUX SIBJICHUN. 3aBUCHUMOCTH KOX(P(UIMEHTOB IMepeHoca OT
JABJICHUS U TEMIIepaTyphI.

Mexanmsm nuddys3un B razax, ;KUIKOCTSIX U TBEPIbIX TeNax.
Bs3Kk0CTE ra3oB U JKUIKOCTE.

P6

OCHOBHBIE 3aKOHBI
TEPMOJIMHAMUKH.
PeanbHEbIE ra3bl

OOpatumble W HeEOOpaTHMbIE, KPYTOBbIE M HEKPYTrOBBIE
nporiecchl. PaboTa rasa rnpu ero pacimpeHuH.

KonnuectBo TemnoTel. BHYTpeHHSIsI SHEprusi CHCTEMBI.
BHyTpeHHsIs sHEprus uaeaabHoro ra3a. TermioeMKoCTb.
[lepBoe Hawano TepMoauHaMUKH. [IpuMeHeHHE MEpPBOTO
HaJajla TePMOJUHAMUKHA K HM30MpoIleccaM HACALHOTO rasa.
AnmabatHbIii mporiecc.

3aBUCHUMOCTh TEIUIOEMKOCTH HACATHLHOTO Ta3a OT BHJA
mpoliecca U3MeHeHus1 ero coctosiHusa. Kraccuueckas Teopus
TETUIOEMKOCTEH HJICATBHBIX Ta30B M €€ OTPAHHYEHHOCTb.
Bropoe Hawano TtepmomuHamuku. HeoOpatumocts U
HaIPaBJICHHOCTH CaMOITPOU3BOJILHBIX MIPOIIECCOB B
3aMKHYTBIX CHCTeMaX. TepMOAMHAMHUYECKAs BEPOSITHOCTh
MAaKpOCOCTOSIHUA. DHTponus. PacyeT u3MeHEeHUsl SHTPONUU C
MTOMOIIBIO UHTETpalla MPUBEIEHHBIX TETLIIOT.

Hukn Kapuo. KIIJ naeanbHON TerioBoW MamuHbL. Tperbe
HaYyasio TePMOJTUHAMUKHU.

Omcmynnenus om 3aK0OHO8 udedanbhvix 2azos. Cunbl u
NOMEeHYUAIbHAS oHepaus MEIHCMONEKYTIAPHO20
g3aumooeticmsus.  Ippexmusnvlil  ouamemp  MOAEKYI.
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VYpasuenue Ban-oep-Baanvca. Cpasnenue uzomepm Bawn-Oep-
Baanvca c skcnepumenmansbHulmu.

Buympennsas  onmepeus  peanvnoco  2aza. Kpumuueckoe
cocmosiHue. Pazosvie nepexoovl. Tennosoe dsudiceHue yacmuy
8 orcuokocmsax u meepovix menax. OcobeHnocmu HcUOKO20 U
meepdoco  cocmosanuti  gewgecmea.  Kpucmannuueckas
peutemxka.

P7

DneKTpocTaTuKa

DNekTpuyeckui  3apsia.  JuWCKpeTHOCTh 3apsiaa. 3akoH
coxpaHeHus 3apsnga. B3auMmopeiicTBue 3apsAoB.  3aKOH
Kynona. DIJIEKTPOCTATUUECKOE nozJe. [TpuHIMn
cynepno3unuy. HanpsykeHHOCTh 3J€KTPOCTaTUUYECKOIO MOJIS.
Pacuer anexkTpocTaTMUECKUX IMOJIEH METOJOM CYINEPIO3ULIUH.
[Tone ANEKTPUYECKOTO JUIIOJIS. ITotoxk BEKTOpa
HanpsbkeHHOCTH. Teopema ["aycca [u1si 37€KTpOCTAaTUYECKOTO
10JI1 B BaKyyMe€ U €€ IPUMEHEHHUE K pacuery nosei. Padbora
CUJ 3JeKTpocTaTHdeckoro moisa. Lupkymsiuss BekTopa
HanpspKeHHOCTH. [loTeHnuan 3JIeKTpoCTaTUUeCKOro  IOJs.
[loTeHuManpHbIl  XapakTep AJIEKTPOCTATUYECKOrO  MOJIA.
HanpspkeHHOCTh  37IEKTPOCTAaTUUECKOrO IMOJIsE KaK TpajleHT
MoTeHIMazia.

CBOoOOIHBIE U CBSI3aHHBIE 3apsiibl B JUDJIEKTPUKAX.
JnzrnexkTpuku. Tunet JIU3JIEKTPUKOB. [Tonsipuzanus
JIUAIIEKTPUKOB. Bekrop mnonspuszanuu. Judnektpuyeckas
BOCIIPUMMYHUBOCTh  BEIIECTBA. BEKTOp  3JIEKTPHUUECKOTrO
cMemenus. Teopema ["aycca [uist 3I€KTPOCTATUYECKOTO OIS
B JudiekTpukax.  OTHocuTenbHas  AMDJIEKTpUYECKas
IIPOHULIAEMOCTD CPEJIBL.

Vcnosua ma epanuye pazoena 08yx OusneKmpuueckux cpeo.
Husnexmpuku ¢ ocobvimu ceoticmeamu. CecHemodneKmpuKu.
Ilve3z0o1exkmpuueckuii 3¢ghgpexm.

[lone BHyTpM TpOBOAHMKA M Yy €ro IOBEPXHOCTH.
Pacnipenenenne 3apsnaa B NPOBOJHUKE. JIEKTPOEMKOCTH
YEIMHEHHOTO NMPOBOJHUKA. B3anMHas 31€KTpOEMKOCTh JBYX
npoBoAHUKOB.  KoHAeHcaTopel.  DHeprus  3apsHKEHHBIX
MIPOBOJHHUKOB: YEIMHEHHOTO IPOBOJHMKA, KOHAEHCaTopa U
CHUCTEMBI IPOBOJHUKOB. DHEPIHsl JIEKTPOCTATHUYECKOTO MOJIS.
O6beMHas II0THOCTh SHEPTHUH.

P8

IlocTosHHBIN
BJIEKTPUYECKHUIN TOK

[TocTostHHBIN anekTpuueckuil Tok. Cuna Toka. IlnorHocTh
TOKa. YCIIOBUS CYIIECTBOBaHHUS JJIEKTPUYECKOTO TOKA.
CropoHHue cuiabl B DJJIEKTPUYECKOM 1nenu. PasHocTh
MOTEHLIMAJIOB,  JJEKTPOJABMXKYIIas  CHJIa,  HalpsDKEHHUE.
O0600meHHsbIi 3akoH Oma B nHTerpaiabHoit ¢popme. 3akoH Oma
B JIoKanbHOM ¢(opme. Pabora M MOIIHOCTH TOKa. 3aKOH
Jbxoynsa-Jlenna. 3akoH /xoyns-Jlenna B jokanpHOM (opwme.
PazBerBnennass menb. [IpaBuma  Kupxroda. Pacuer
Pa3BETBIIECHHBIX LIETIEH.

Knaccuueckas snekmpounas meopus 31eKmponpoeooHocmu
Memannos u ee onvimusie 0060cHo8anus. Bvi6oo 3akonos Oma
u Jorcoyna-Jlenya uz 21eKkmponHbIX npedcmasierul. 3aKou
Buoemana-®Ppanya. 3ampyouenus Kiaccuueckou meopuu
9NeKMPONPOBOOHOCIU — MEMALL08. Paboma 861X00a
9MEeKMPOHA U3 Memauid. OMUCCUOHHbIE S6NeHue U Ux
npumeHeHue.
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Onexmpuyeckuti moxk 6 easzax. HMonuzayus u pexomouHayus
monexkyn 6 eaze. IloosusicnHocms  HOcumeneu — 3apAoa.
Hecamocmosamenvnviti 1 camocmosamenvuvlii  2a306ble
paspsaovl. Ilnasma. Tepmoa1eKmpoHHas SMUCCUSL.

P9

SJIGKTpOMaFHeTI/ISM

MarnutHoe 1nose. BeKTop MarHUTHOM UHAYKIMU. MarHUTHBIN
MOMEHT KOHTypa C TOKOM. MarHuTHOE I0J€ 3JEMEHTa TOKA.
3akon buo-CaBapa-Jlamnaca U ero mpuMEHEHHE K pacuery
MarHuTHOrO 1moJyisl. MarHutHoe 1ose MPSIMOJUHEHHOIO
MIPOBOJIHMKA C TOKOM. MarHuTHOE 1MoJie KPyroBOTO TOKA.
Hupkynsuus BEeKTOpa MarHUTHOW MHAYKLIHMH. 3aKOH MOJHOTO
TOKa /11 MarHUTHOTO TOJIsI B BaKyyMe€ U €ro MPUMEHEHUE K
pacdeTy moJig COJICHOMJa M Topouja. BuxpeBol Xxapakrep
MAarHUTHOTO TTOJIS.

3akoH Awmmnepa. B3aumoneiicteue MapajIeIbHbIX
MPOBOJHUKOB C TOKOM. OrpezesieHHe €IWHUIBI Toka — 1
amrep. KoHTyp ¢ TOKOM B MAarHMTHOM TOJie. OHEPrus
B3aUMOJICHCTBUSA KOHTypa C TOKOM B MAarHUTHOM IIOJI€.
Teopema I'aycca ans marautHoro nossi. Pabora nepemenienus
MMPOBOJIHUKA ¥ KOHTYpa C TOKOM B MarHUTHOM II0JI€.

Cuna Jlopenua. J[Br>xkeHue 3apsyKE€HHbIX YaCTULl B MArHUTHOM
none. IlpuHnun  AEMCTBUS — LUKIWYECKMX  YCKOpHUTEIEH
3apsokeHHbIX YacTtull. Dddext Xomna. [Ipunmun paboTs
MI'I-reneparopa.

Marnetuku. XapakTepUCTUKH MAarHUTHOTO TOJI B BELIECTBE.
HamaramyeHHOCTb. MaruuTHas BOCITPUMMYHUBOCTb.
HanpsixenHocTs MarHuTHOTO OJIS B BEILECTBE.
OTHocuTENbHAsT ~ MarHuTHas  MPOHHUIIAEMOCTh  CPEIbI.
OpoumanvHvlll.  MACHUMHBIL U MEXAHUYECKUL MOMEHMbL
anekmpona 6 amome. Opbumanvhnoe  2UpPOMACHUMHOE
omnowenue. Onvim Dunwmenna-oe Iaaza. Cnunogvle
MazHUmMHble MOMEHMDbI.

AtoM B MarHUTHOM moJje. Jlua- W mapaMarHeTHKH.
DOneMeHTapHasi Teopusl JUaMarHeTu3Ma. JJIeMEeHTapHas
Teopust ~ mapamaruerusma.  @eppomarHetuku.  Kpupas
HAMarHM4uBaHus. MarHutHelii rucrepe3uc. Msrkue wu
KECTKHEe MarHuTHble Mmarepuanbl. Touka Kropu. JlomeHsbI.
[TonsaTue o cnuHOBOM npupoae peppomarueTusma.

SABnenue 3JIEKTPOMAarHUTHOM MHIYKIUU. 3aKkoH
aneKkTpoMarHuTHoM wuHAyKnuu Dapazges. 3akoH JleHma.
Bosnuknosenne 3/1C UHIYKIUH B TPOBOJHUKE, IBHXKYIIEMCS
B MarHUTHOM II0JI€ ¥ B paMKe, paBHOMEPHO Bpalllaloliencs B
OJIHOPOJIHOM MarHUTHOM IIOJI€.

Camounnykuus. MTHAYKTUBHOCTh KOHTYpa. 3aKOH M3MEHEHUSI
TOKa TIPHU 3aMBIKAHUM U pa3MblkaHUM 1enu. CKuH-2PeKT.
B3anmuas nnaykuus. BzauMHass MHIYKTUBHOCTb.

DHeprus CHCTEMbl TIPOBOJHHUKOB C TOkoM. OObemHas
MJIOTHOCTh SHEPTHH MAarHUTHOTO TTOJIS.

O060061IeHre 3aK0Ha IIEKTPOMAarHUTHON MHAYKINHA. Buxpesoe
anekTpudeckoe nose. berarpon. Tok cmenienus. YpaBHEHHS
MakcBemia sl 3JEKTPOMArHUTHOTO TOJSI B HMHTErpaIbHOU
(dbopme u X HU3NUECKU CMBIC].

P10

Mexannueckue u
3JIEKTPOMArHUTHBIE

[lonatue o KkonebaTenbHBIX IMpoleccax. | apMoOHHUECKHE
kojeOanusg. KuHemaTHka TrapMOHHUYECKHMX  KoJeOaHUH.
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KOJIcOaHus

HuddepenunanbHoe ypaBHEHHE TapPMOHHUYECKUX KOJICOAHUH.
[IpyxuHHBIA, MaTeMaTHYeCKUH H (U3UYCCKUNA MAasTHUKH.
DHeprus TapMOHHYECKHX KoyieOaHuil. MeTon BEKTOPHBIX
muarpamm. KomruiekcHasi ¢opma npeacTaBieHus: KojaeOaHuu.
CrnoxeHue rapMOHMYECKUX KOJIEOaHMI OJHOIO HAaIpaBJICHUS
U OAMHAKOBOM 4YacToTbl. buenus. CroxeHue B3aUMHO
NEPIEeHAUKYISAPHBIX Konebanuil. CBOOOAHBIE 3aTyXarolue
kojebanus. JuddepeHnuanpbHoe ypaBHEHHE 3aTyXaroIIHUX
KonebaHnuii U ero pemeHue. JlorapupMuUUecKuil JEeKpeMeHT
3aryxaHus. Jluggepenyuanvroe ypasHenue BbIHYHICOCHHBIX
Konebanull. Amnaumyoa u @aza 6viHYIHCOCHHBIX KOIeOaHUIL.
Peszonanc.

Onexktpuueckuil  kojeOaTenbHBIH  KOHTYp.  CBOOOAHBIE
ANEKTPOMArHUTHBIE KOJEOaHUS B 3aKPBITOM HICAIBHOM
K0J1e0aTeNbHOM KOHTYype. 3aTyXarollue 3JEKTPOMAarHUTHbIE
KojeOaHus. 3aBUCMMOCTh YacTOThl 3aTyXaloUIMX KosieOaHuil
OT CONPOTHUBIICHHUSA. ANEPHOANYECKHIA paspsi KOHISHCATOpA.
Buvinyosicoennvle anekmpuueckue xonebanus. Pesonanc moka u
HANPSHCEHUSL.

P11

Boanabr

Bonnosrie npomeccel. OOpa3oBaHue BOJIH B YIPYrod cpene.
[IpononpHble W momnepeuHble Oerymiue BOJHBL. BonHOBbIE
noBepxHocTd. DpoHT BOaHBL. dazoBasg ckopocTb. [lnHa
BOJIHBI. BosnoBoe YHCIIO. [TpunIIMI ['toiirenca.
CunycouganbHple (TapMOHMYECKHE) BOJHBIL. Y PaBHEHHE
Oerymieii BosiHbl. BonHoBoe ypaBHeHue. Jlucnepcus BOJIH.
Oueprust BosiHbl. [IpuHuun cyneprno3unuu BOJH. BoiaHoBOM
IIaKeT. I'pynmnosas CKOpOCTb. KorepeHTHOCTS.
Nnrtepdepentus BonH. CTosune BOJIHBL. YpaBHEHUE CTOSYCH
BOJIHBL. MI3MeHeHue ¢a3bl pu oTpakeHHH BOJHBI. Konebanus
CTPYHBI.

BosiHOBOE ypaBHEHHE 3JEKTPOMArHUTHOM BOJIHBI. Y paBHEHHE
IIJIOCKOM MOHOXPOMATHYECKOW JJIEKTPOMArHUTHOW BOJIHBI.
OcCHOBHbBIE CBOMCTBA AJIEKTPOMArHUTHBIX BOJH. DHEprus H
MHTEHCUBHOCTb JJIEKTPOMAarHUTHON BOJIHBI. 1I0TOK 3Heprum.
Bexrop IloliHThHTa. J[laBiieHHE 3JIEKTPOMArHUTHBIX BOJIH.
N3ny4yenue numnods.

2.2.1.4. 5SI3b1k peaM3al UM MPOrPaMMbl
[Iporpamma qUCHUIIIIMHBI pEAIM3yeTCs Ha TOCYIapCTBEHHOM s3bike Poccuiickont deneparum.

2.2.2. YYEBHO-METOAUWYECKOE WU HWH®OPMALIMOHHOE OBECIEYEHME
JUCIUIIVIMHBI PU3UKA

JJIeKTPOHHBbIE pecypchbl (U31aHus)

1. Craponybuesa, I'.Il. Kypc nekumii mo Qusuke: MeXaHHWKa, MOJEKYJsIpHas (u3nka,

TepMoanHaMKKa. DnekTpudectBo U marHetusMm / I'.I1. CraponyOuesa, A.A. XaIieHko ;
®denepalibHOE TOCYJApPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEXKJIECHHUE BBICIIETO
npodeccuoHambHOro o0pazoBaHus CTaBpPOMOJILCKUN TOCYNAapCTBEHHBIM —arpapHbIi
yHuBepcuteT. — CraBpononb : CTaBpONOJbCKUNA TOCYNapCTBEHHBIH arpapHbIi
yauBepcutret, 2017. — 169 c. : un. — Pexum pgoctyna: mo mnoamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=485008.
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http://biblioclub.ru/index.php?page=book&id=485008

2. Huxkepos, B.A. ®usuka ans By30B: MeXaHHMKa U MoJekyispHas ¢usuka : [16+] /
B.A. HukepoB. — Mocksa : [lamkoB u K° 2019. — 136 c. : un. — Pexxum goctymna: mno
noxamucke. — URL: https://biblioclub.ru/index.php?page=book&id=116499.

3. Huxkepos, B.A. ®usuka: coBpemennbiii kypc / B.A. HukepoB. — 4-¢ uzn. — Mocksa :
HamkoB u K°, 2019. — 452 c. : un. — Pexum nocryna: mo mogmucke. — URL:
http://biblioclub.ru/index.php?page=book&id=573262.

4. AlGppaxmanoBa, A.X. ®u3uka. DIEKTPUUECTBO: TEKCTHI Jekimii / A.X. AGapaxmMaHoBa ;
MunucrtepctBo  oOpa3zoBanusi u  Hayku P®, KazaHckuii  HalmoHaJIBHBIN
HCCIIEA0BATEIIbCKUN TEXHOJIOTMYEeCKUi yHuBepcutTeT. — Kaszanp : Ka3zanckuii Hay4HO-
HCCIIeA0BaTENIbCKUN TeXHOJoTnUeckuil yauBepeuret, 2018. — 120 c. : cxem., Tad1., Wi1. —
Pexum JIOCTyMa: o MOJIITHACKE. - URL:
http://biblioclub.ru/index.php?page=book&id=500426.

5. O®wusuka: npaktukym. B 3 4. U. 1. Mexanuka. MonekynsapHas pus3nka u TepMOIMHAMHUKA
/aBT.-cocT. A.A. Xonpipes, K.U. Kopuucuk ; M-Bo o06pa3oBanus u Hayku PO ; DI'AOY
BIIO «Yp®VY um. Ileporo [Ipesunenta Poccun b.H. Enpiiuna», Huxunerarun. texsod.
uH-T (¢ui.). — Huwkuuit Tarun : HTU (¢) Yp®VY, 2018. — http://elib.ntiustu.ru/97#target-
1649

6. ®usuka: mpaktukyMm. B 3 u. Y. 2. Dnekrponunamuka. KoneGanus u BOJHBI /aBT.-COCT.
K.U. Kopuucuk, A.A. XoxasipeB ; M-Bo obOpa3oBanus u Hayku P® ; ®I'AOY BIIO
«Yp®VY uwm. Ilepsoro Ilpesunenra Poccun b.H. Enpunnay, Huxknerarun. TeXHOI. UH-T
(pwmon.). — Huoxawmii Tarun : HTU (¢) Yp@V, 2018. — http://elib.ntiustu.ru/97#target-1650

7. ®Ousmueckuii mpaktukym: B 3 u. Y. 1. Mexanuka. MonekymnsipHas ¢uzuka u
TepMoauHamuKa /aBT.-cocT. A.A. XoaeipeB, K.M. Kopuucuk; M-Bo oOpa3oBanus u
Hayku P® ; ®I'AOY BIIO «Yp®VY um. Ilepsoro Ilpesunenta Poccun b.H. Enpuunay,
Hwxnerarun. texHon. uH-T (¢wr). — Hwkamit Tarmn : HTU (p) YpdVY, 2018. —
http://elib.ntiustu.ru/97#target-1651

IleyaTHbIe M3TaHUS
He HCIIOJIB3YHOTCA

Hpocbeccuorlaﬂbnme 0a3bl JaAHHbIX, l/lH(l)OpMalll/IOHHO-Cl'[paBO‘IHI)Ie U TOHUCKOBbLIC
CUCTEMBbI

6.
7.

8.

9.

DneKTpoHHO-0nbIMoTeuHas cuctema «Jlauby» https://e.lanbook.com
OneKTpoHHO-OMOMMoTeyHass  cuctemMa  «YHHBepcuTerckas  bubnmorexka  OHnaitH»
http://biblioclub.ru/

9BC IPR books http://www.iprbookshop.ru

http://school-collection.edu.ru — emHast KoyuTeKIust TUPPOBBIX 00Pa30BATEIIBHBIX PECYPCOB

10. http://fcior.edu.ru - denepaibHbIi IEHTP HHHOPMAIIMOHHO-00Pa30BaTEILHBIX PECYPCOB

(OLIVOP)

Iepuoauyeckue u3aHus

1.

2.

ok~

BectHuk Mockosckoro ynusepcurera. Cepust 3: @usuka. ACTpoOHOMUSA -
https://ezproxy.urfu.ru:4169/title_about new.asp?id=8508

Bectauk Cankrt-IletepOyprckoro ynuepcurera. @U3uKa U XUMHUS -
https://ezproxy.urfu.ru:4169/title_about.asp?id=9468

WnxenepHo-hpu3nyecKuii xKypHa -

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

Yenexu pusnueckux Hayk — https://ezproxy.urfu.ru:4169/title_about_new.asp?id=7325
Hay4no-nonynsipHblii pu3nko-maremarndeckuii xypaan «Ksant» - https://kvant.ras.ru
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https://biblioclub.ru/index.php?page=book&id=116499
http://biblioclub.ru/index.php?page=book&id=573262
http://biblioclub.ru/index.php?page=book&id=500426
http://elib.ntiustu.ru/97#target-1649
http://elib.ntiustu.ru/97#target-1649
http://elib.ntiustu.ru/97#target-1650
http://elib.ntiustu.ru/97#target-1651
https://e.lanbook.com/
http://biblioclub.ru/
http://www.iprbookshop.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://ezproxy.urfu.ru:4169/title_about_new.asp?id=8508
https://ezproxy.urfu.ru:4169/title_about.asp?id=9468
https://ezproxy.urfu.ru:4169/title_about_new.asp?id=25251
https://ezproxy.urfu.ru:4169/title_about_new.asp?id=7325
https://kvant.ras.ru/

Kypnan Texuuueckoit pusuku - http://journals.ioffe.ru/journals/3

XKypHan skcriepuMeHTanIbHOM U TeopeTruecko Gusuku - http://jetp.ac.ru/cgi-bin/r/index

VYuebHnas ¢usuka - https://ezproxy.urfu.ru:4169/title_about.asp?id=9870

©ooNo

Matrepuansl pis jun ¢ OB3

dusnueckoe obpa3oBaHue B By3ax - http://pinhe.lebedev.ru

Becy kontentr OBC mnpencraBieH B Buje ¢aitioB cnenuanbHOoro (opmara s
BOCITPOM3BEJICHUS CUHTE3aTOPOM PEUHd, a TAK)KE€ B TECTOBOM BHUJIE, MPUTOJIHOM JIJIsi MPOUYTECHUS C
WCITOJIb30BaHUEM SKPAHHOM JIYITbl M1 HACTPOHKOM KOHTPACTHOCTH.

2.2.3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHbI

OU3UKA

CaeieHusi 00 OCHAIEHHOCTH IHCHMIUIMHBI CHENUAJIU3MPOBAHHBIM M JIA00OPATOPHBIM
000py/10BaHNEM U MPOrPAMMHBIM o0ecneyeHneM

HanmeHnoBanue Ilepeuens
CTIeIIATBbHBIX OcCHaIeHHOCTD CTICIHAIBHBIX POrPaMMHOTO
No Bup 3ansatuit MIOMELICHUH U MOMEIICHUHN U MOMEIICHUM 11 obecrniedeHusl.
m MIOMEIIEHUN JUIS CaMOCTOSTEIILHON PabOThHI PexBusuThI
CaMOCTOSITEIbHOM MOJTBEPKIAFOIIETO
paboTHI JIOKyMEHTa
1 Jlexumn YueOnas aymutopus | MeGenb ayIUTOpHAS ¢ | OmepammonHas cucreMa
TUTS MPOBEJICHUsS | KOJMUECTBOM pabounx wmect B | Windows, oducHBI
JIEKIIMOHHBIX COOTBETCTBMHM C KojimdecTBOM | makeT Microsoft Office
3aHATUHT cTynmeHtoB,  pabodee  Mmecrto | Jlorosop Ne 43-12/1712-
MIperoaaBartens, nocka | 2019 ot 18.11.2019.
ayIUTOpHAsL. Cucrema
KomnbroTepnas TEXHUKA: | BUJEOKOH(EpEeHINH
KOMIUIEKT (mepeHocHoro — ecau | Apache Openmeetings
aynutopust He  obopymoBana | Cuctema
CTaIlMOHApHBIM 00O0pYIOBaHHEM) | YIpaBICHUS y4eOHBIM
MPOEKIMOHHOTO  00OpYAOBAaHUS: | KOHTEHTOM U
HOYTOYK/KOMITBIOTEp, TPOEKTOp, | 00ydeHHnEM LCMS
MPOEKIIMOHHBIN 3KPaH/I0CKa. Moodle
2 [Ipaktnueckue | Yuebuas aymuropus | Mebenb ayauTOpHAsI ¢ | OnepanuoHHas cucrema
3aHATUS TUTS MPOBEJCHUS | KOJMUECTBOM pabounx wmect B | Windows, oducHbIi
MPaKTUIECKUX COOTBETCTBMUM ¢ KojmuyecTBOM | makeT Microsoft Office
3aHATUHT CTyIeHTOB,  pabouee  Mmecto | JoroBop Ne 43-12/1712-
MIpero1aBaTes, nocka | 2019 or 18.11.2019.
ayIUTOpHAsL. Cucrema
KommbrorepHas TEXHUKA: | yIpaBJIeHUs yueOHBIM
KOMIUIEKT (IIEPEHOCHOTO — €CIH | KOHTEHTOM U
aymuTopusi  He  00OpyJoBaHa | 00ydeHHEM LCMS
cTaloHapHbIM 00OopymoBanueM) | Moodle
MPOEKIMOHHOTO  000PYAOBAHHMS:
HOYTOYK/KOMITBIOTEP, TPOEKTOP,
MPOEKIMOHHBII DKpaH/IOCKa.
3 JlaboparopHble |YueOHast aymutopusi | Mebenb ayIUTOpHAs ¢ | He tpeOyercs
paboThI Ui MPOBENEHHs | KOJIMYECTBOM pabounx MecT B
ab0paTOpHBIX Pa0OT | COOTBETCTBUM C  KOJIUYECTBOM
Ne 322 JlabGoparopus | cTyJeHTOB,  pabodyee  MecTo
o01ei U | mpenojaaBaTeds, JI0CKa
SKCHEPUMEHTAILHON | ayJIUTOpHasl.
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http://journals.ioffe.ru/journals/3
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http://pinhe.lebedev.ru/

¢buzuKu

OO6opymoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3anuu y4eOHOro mporecca
B COOTBETCTBHU C CaHUTAPHBIMH
MpaBWIaMu U HOPMaMHU:
VYcranoBka «V3ydeHune 3akoHa
TUHAMHKHU BpalaTeIbHOTO
NBIDKEHUSA» — | 1IIT.
VYcranoska «Heymnpyroe
coymapeHue Gu3nIecKux
MasiTHUKOB» — | MIT.
VYcranoska «OnpeneneHue
MOMEHTA WHEPLIMH MaXOBHKa
— 1 .

VYcranoBka «O00pOTHBII
¢busnveckuit MasITHUK» — 1 1mT.
VYcranoBka «/[Buxxenue 1o
HaKJIOHHOM TUIOCKOCTH» — 1
IIT.

VYcranoBka «/3ydeHne 3aKoHa
COXpaHEeHUs uMIynsca» — 1
IIT.

YcTaHoBKa 7S ONIpeieTICHUS
BSI3KOCTH JKUJKOCTH — 4 TIIT.
YcTaHoBKa 715 ONIpeieTICHUS
MOJIIPHOM Macchl U IUIOTHOCTH
BO3/yXa — 3 LIT.

Kabunet snexkrpocHabxeHUs
¢uzuku KOCO — 1 — 1 .
Hacoc BakyyMHBII
Komogckoro — 1 mir.

Becsl anexkTpoHHbIE
(;1rabopaTopHbIe, TOUHOCTh —
0,01 r)— 3 mr.

Mynstumetp (tun 890) — 3
IIT.

YcranoBka «M3yueHue
BSI3KOCTH BO3yXa» — | miT.
VYcranoska «OnpeneneHue
OTHOIIEHUS TEIIOEMKOCTEN
BO3ayXa» — | mrT.

VYueOHass ayauTOpHs
TSt MPOBEACHUS
abopaTOPHBIX PpadoT
Ne 324 Jlabopatopus
JJIEKTPUYECTBA "
MarHeTusma

Meo6enb ayJMTOpHast c
KOJIMYECTBOM pabouMx MeCT B
COOTBETCTBHH C  KOJHUYECTBOM

CTyINeHTOB,  pabodee  MecTO
Mpero/iaBaTens, JI0CKa
ay/InTOpHAsL.

O6opynoBanue,

COOTBETCTBYIOIIEE TPEeOOBAaHHUAM
OpraHu3alyy y4eOHOro Imporecca
B COOTBETCTBHUU C CaHUTApPHBIMH
[paBWJIaMU 1 HOPMaMHU:

YcraHOBKa 10 OINpPEAEIICHUIO
COIIPOTHUBJICHUSA ITPOBOJITHMKA

He tpebGyercs
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METOJIOM YHUTCTOHA — 3 IIT.
YcTaHOBKa 1O  OMNPEACICHUIO
9J1C HCTOYHHKA TOKa
KOMITCHCAIIHOHHBIM METOJIOM — 3
IIT.

VYcraHoBka TI0  ONPENETIECHUIO
TOPU30HTAJILHON W BEPTUKAIBHOMN
COCTaBJISIOIINX WHIYKIIUU
MAarHuTHOTO TOJIs 3eMITH — 3 TIIT.
VYcraHoBKa 10  OMNPENETIECHUIO
touku Kropu Hukens — 3 mr.
YcTaHoBKa IO OMNpPEAEIECHUIO
YACIBHOTO 3apsijia dJEKTpoHa — 3
IIT.

YcTaHOBKa M0 U3YyYCHUIO PaOOTHI
KOJ1e0aTelbHOTO KOHTYpa — 3 TIT.
YcraHoBKa Il CHSATUS KPUBOM
HaMarHUYCHHOCTH
(heppomarsHeTrka — 3 miT.

YyeOHas ayauTopus

Mebens ayauTopHas C
KOJIMYECTBOM pabOvnX MECT B
COOTBETCTBHU C KOJIMYECTBOM

— Cucrema
BUICOKOH(EpEHITNH
Apache Openmeetings

Koncymsrauny | s TPOBCACHHA CTYZAEHTOB, pabouee MecTo CBo0OoHO
KOHCYJIbTaIHi
MpenoaaBaress, 10CKa pactpoctpansiemoe 110
ayJuTOpHast C OTKPBITBIM KOJIOM
Texymuuit VYuebnass ayautopus | Mebenb ayIUTOpHAs ¢ | OmnepamonHas cucreMa
KOHTPOJIb, TUTS MPOBEJEHUsI | KOJMYecTBOM pabounx wmect B | Windows, oducHBIH
MPOMEKYTOUYHAS |TEKYIIETO KOHTPOJIS U | COOTBETCTBUM €  KoiludecTBoM | makeT Microsoft Office
aTTeCTaIus MIPOMEXKYTOUHOM CTYIICHTOB, pabouce mecto | JTorosop Ne 43-12/1712-
aTTeCTaluu MpenoaaBaTes, nocka | 2019 ot 18.11.2019.
ayIUTOpHAs Cucrema
yIrpasieHus y4eOHBIM
KOHTEHTOM H
o0y4eHuem LCMS
Moodle
CamocrositensH | YueOHast aynuropus/ | Mebenb ayJMTOpHast ¢ | OmepanuoHHas cuctema
as pabora [Momemenus JUIs | KoomdecTBOM pabounmx wmect B | Windows, O UCHBII
CTY/ICHTOB CaMOCTOSITEIbHOM COOTBETCTBMM ¢ KojuuecTBoM | maker Microsoft Office,
paboThl CTYJICHTOB, pabouee mecto | JTorosop Ne 43-12/1712-
00yJaroIuXxcs MIPEIo1aBaTels, mocka | 2019 ot 18.11.2019.
ayauTOpHAsL. Horosop Ha
KommbrorepHas TEXHUKA: | IPeJOCTaBICHIE
MepCOHAbHBIC KOMIIBIOTEPEI, | TIOCTOSTHHOTO JIOCTYTA K
niepudepuitHpie yCTpOMCTBa, | cetTu  WHTepHeT  OT
ycrpoiicTta nogxmrodeHus k cet | 30.12.2019 Ne 800037
WHrepHer, JOCTYyIl B
JJIEKTPOHHYIO  WH(OPMALOHHO-
oOpasoBarenbHyl0 cpeny HTHU
(pwmmana) YpdY, KOMIUIEKT
JIUIIEH3UOHHOTO  MPOTPaMMHOTO
o0ecrieyeHust
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