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rpoiiecca 1o AUCIUIUINHE



1. IlepeyeHb NMJIAHMPYEMBIX Pe3yJabTATOB 00y4YeHHsl MO JMCHUIJIHHE, COOTHECEHHBIX €
IUIAHUPYeMBIMH Pe3yJIbTaTaMH 0CBOEHUsI 00pa30BaTeIbHOM MPOrpPaMMbI
(c opuenmayueii Ha KapmMvl KOMNeMeHYuti)

[Iporecc ocBoeHUsT AUCIUTIINHBI (MOTYJIs1) HAIlpaBJIeH Ha (POPMUPOBAHHE CIICTYIOIIMX KOMIICTCHIIHINA:
OIIK-1 - criocoOHOCTh K OBIAJACHHUIO 0a30BBHIMH 3HAHHSIMHU B OOJIACTH MAaTEMAaTHUKU U €CTECTBEHHBIX
HAyK, UX UCIOIH30BAHUIO B IPO(ECCUOHATBLHON JACSITEILHOCTH.
OIIK-2 - cnocoOHOCTh CaMOCTOATENBHO NPUOOpEeTaTh HOBBIE 3HAHMS, HCHOJIb3YS COBPEMEHHBIC
oOpa3oBaTenbHble U HHHOPMAITMOHHBIE TEXHOJIOTUH.

®opMmupyemas IIpumevanus
PesynbraTel 06 yueHus KOMIETEHITHSA (C

yKa3aHUEeM KoJa)

3HaHus 3HaTh: noHATHE MU depeHINaIBHOTO YpaBHEHHUS; TT0JIe OIIK-1
HaTmpaBJIeHU; pellieHNs, HHTerpabHbIe KPUBBIC;
BEKTOpHOE 110J1e; (pazoBble KpuBhIe; 3a1ada Komy;
CyIIIeCTBOBaHME, €AUHCTBEHHOCTh U YCTOWYHMBOCTD
pemenus 3agaun Koty pasinyHble THUITBI

1 hepeHnaNTbHBIX YPABHEHNH NTEPBOTO TOPSIKA;

i epeHnnanbHble ypaBHEHHS BBICIIHNX MTOPSIIKOB,
JOIYCKAIOIIHe TIOHMXEHUE TOPIKa, JINHESHHbIE
YpaBHEHHsI OHOPOIHBIE U HEOJXHOPOIHBIC; TOHATHE
JIMHEHHOW 3aBHCUMOCTH M HE3aBUCHMOCTH PELICHHH;
(yHIaMeHTaIbHAs CUCTEMA PELICHHH, OTPEICIIUTENb
BpoHckoro; muHelHbIEe YpaBHEHUS C TOCTOSIHHBIMU

KO3 PHUIUECHTAMH ¥ HEOJHOPOAHOCTSIMH CIICIIHATEHOTO
BH/Ia; CUCTEMbI OOBIKHOBEHHBIX A depeHITHaTbHBIX
ypaBHEHUH; HOPMaJIbHbIE CUCTEMbI; aBTOHOMHBIE
cucremsl; popmyna Octporpanckoro — JinyBuiis;
KpaeBas 33aua; QyHKIUS [ puHa; MOHATHE YCTOHYUBOCTU
110 JIsAmyHOBY, aCUMIITOTUYECKON YCTOMYMBOCTH U
9KCTIOHEHIIMAILHOH ycToWunBOCTH; GyHKINK JIsSyHOBa;
YCTOWYHMBOCTH 110 IEPBOMY NPHOIIMKEHHIO; (ha30BbIe
TPAEKTOPUU ABYMEPHOU JIMHEHHOHN CHUCTEMBI ¢
MIOCTOSTHHBIMU K03 purmeHTamu; ocoOble TOUKH: CeJI0,
y3ei, oKyc, HEHTP; Y CTOHYUBOCTD 110 BTOPOMY
npubmmxennto, Gpynkiust JissmyHosa; Kpurepuii ['ypeuna;
Kputepuii Muxaiinosa.

3HaTb: HAYYHbIE OCHOBBI MOHATUH nHddepeHraIsHOro OIIK-2
ypaBHEHHS M cUcTeMbl T depeHInalbHBIX YpaBHEHUIT;
001I1eTo peuIeHns ¥ YaCTHOTO PELIeHUs

i depeHnnanbHOro ypaBHeHuy; 3anauu Koim; kpaeBoii
3aJa4M; MX KOPPEKTHOH MaTeMaTHIECKONW IIOCTAHOBKH.

Ymenus YMeTh  pemaTh pa3nudHble quddepeHnnaIbHbe OIIK-1
YpaBHEHHsI IEPBOTO MOPSI/IKA; IeaTh MaTeMaTHUECKHE
MIOCTaHOBKH; pemaTh AnddpepeHnraIbHble YpaBHEHNS
BBICIINX TOPSAKOB, TOMYCKAIOIMe HOHWKEHNE MOpsIKa 1
JIMHEIHBIE YpaBHEHNUS JII0O0T0 MOPSIKA, HCIOIB3YSI METO
BapHalUy IPOU3BOJILHON NOCTOSHHON U METOH
HEOTpeIeIEHHBIX KOIPPUITUSHTOB JJIs1 TMHEHHBIX
YpaBHEHHH C MOCTOSTHHBIMH KO3(QPHUIINECHTaMHU 1
HEOJHOPOAHOCTSAMH CIICITHATFHOTO BU/IA; PEIIaTh KPaeBble
3a[1auy; pelaTh CHCTEMbI IMHEHHBIX OOBIKHOBEHHBIX

nuddepeHnnanbHEIX YpaBHEHUH METOIOM HCKITIOYEHNS,




MHTErPUPYEMbIX KOMOWHALIMI U C TIOMOIIBIO MaTPUYHOMN
9KCIOHEHTHI; UCCIIE0BATh 3aBUCUMOCTb 1 HE3aBUCUMOCTD
cucTeMbl (QYHKILUH MO ONPE/ICIICHHIO U Yepe3
onpenaenurens BpoHckoro; uccienoBars yCTOMUMBOCTH 110
JIAmyHOBY pelnieHys IMHEHHONW CUCTEMBbL

i epeHnnanbHbIX YpaBHEHUH, HE JIMHEHHOH CHCTEMBbI
TI0 TIEPBOMY IPUOIIKEHHUIO U C TIOMOIIH (QYHKIIHA
JIsanyHoBa, kputepuii I'ypBuna; kputepuit Muxaiinosa.

YMeTb: 0cBanBaTh M IPUMEHITH MaTeMaTHIECKIH OIIK-2
ammapar AJs pemeHus quddepeHraibable ypaBHeHNS
Pa3IMYHOTO MOPAAKA; MAaTEeMaTHYECKOU MOCTaHOBKH
3a1a4 (pU3UKH; PEICHHS KPaeBbIX 33/1a4H; PEILCHUS
CHCTEM JINHEHHBIX OOBIKHOBEHHBIX U epeHITHaIbHBIX
Pa3IMYHBIMH METOJAMU; HCCIIEIOBAHHS YCTOHUYMBOCTH 110
JIsimyHoOBY penenus cucteM audepeHInanTbHbIX
YpaBHEHHHU Pa3INYHBIMU METO/IAMH.

Banenns BiajieTh: cmOCOOHOCTBHIO COCAMHSATH TEOPETHUCCKUE OIIK-1
(HaBbIKH / | 3HaHMS C IPAKTHYCCKMMH HaBBIKAMH [PU PELICHHH

y4e0HO-TPEHHPOBOYHBIX 33724 C LETbI0 B MOCIEAYIONEM
OIIBIT o
MOCTPOCHMS KaYECTBEHHBIX U KOJMYECTBEHHBIX MOJIEIIEH
JAEATENBHOCT | 0OBEKTOB M MPOIIECCOB B €CTECTBEHHOHAYYHOI chepe

I/I) JCATCIBHOCTH.

Brnaners: criocoOHOCTBIO COEUHATH TEOPETHIECKUE OIIK-2
3HaHUA C IPAKTUYCCKUMU HABbIKAMU IPU PEIICHNUU
y4eOHO-TPEHUPOBOYHBIX 33]1a4 JJIsl BRIPAOOTKHU B
MoCTeTyIoNeM MOHUMAaHUS KIIFOYEBBIX ACTIEKTOB U
KOHLETIHUI B 00J1aCTH UX CIIEHHATH3AIHH.

2. Llesqb ¥ MeCTO TMCHHUIJIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOI MPOrpaMMBblI .
Huctunnuna «/IuddepeHnuansupie ypaBHEHHs» sBIsSETCS 0a30BOM IUCHUIUIMHON B 1ukie bl

Juctunnuael (Moxynu). OHa uzydaercs Ha 2 Kypce B 3 ceMecTpe.

IenssMu ocBOEGHUS AUCHUIUTMHBI (MoayIisl) «AuddepeHnunanbable ypaBHEHUS SBISIOTCA:
-chopMupoBaTh y OyayLIMX CHELUAINCTOB COBPEMEHHBIE TEOPETHUECKHUE 3HAHUS B 00JaCTH TEOpUHU
JUHENHBIX HHTETPAIbHBIX ONEPaTOpOB U JIMHEHHBIX (PYHKUIHMOHAJIOB, NMPAKTUYECKUE HABBIKU B
PEILIeHNH U UCCIIeJ0OBAHNN OCHOBHBIX THIIOB YPaBHEHUN U KpaeBbIX 3a/1a4, CBSI3aHHBIX C HUMH,
-03HAKOMHUTh CTYJEHTOB C COOTBETCTBYIOIIMMH MPUJIOKEHUSMHU 3TOH TEOPUM B MaTeMaTHYECKON
¢dusuke.

Hucuunnuna «lnddepeHnnansaple ypaBHEHU» JOTHUECKH U COEPKATEIbHO-METOANYECKH
TECHO CBsA3aHa C TAKUMHU JUCLMILIMHAMU KakK «/HTerpanbHble ypaBHEHUS U BapHALIMOHHOE
ucuucieHue» u «JIuHeiHople n HemuHelHbIe ypaBHeHUs (pu3nkny». [Iporecc n3ydyeHus: TuCIUIIMHb
ONMPAETCS HA 3HAHUS, ITOJyUYEHHBIE ITPU U3YYEHUH KypcoB «MaTeMaTHuecKoro aHaanusa» u
«JIuneiinou anreOpsl». 3HAHUS, OTYUYEHHBIE B Pe3yJibTaTe OCBOeHUs Kypca «uddepenmnunanpanie
yYpaBHEHU S MO3BOJISAIOT IPUMEHSTh COOTBETCTBYIOIIME METO/IbI NPHU pellieHnH 3a/1ad «JIMHeHHbIX 1
HEJIMHEWHBIX ypaBHEHUN Gu3nku» U «HTerpaibHbIX YpaBHEHUN U BapUALIMOHHOTO HCYUCICHUS)

W3ydyeHre AMCUMIUIMHBI SBJISETCS OAHMM U3 HEOOXOJUMBIX 3JEMEHTOB IOJTOTOBKU
CIEIMAJIMCTOB 110 JAHHOMY HalpaBlIEHUIO.

Jis ee YCHEUIHOTO HW3yYeHHs HEOOXOMUMBI 3HAHMS M YMEHHUs, INPUOOPETCHHbIE B

pe3yJabTaTe OCBOEHUS NPEIUIECTBYIOUMX IUCUUIUIMH: «MaTeMaTnueckuil aHanus», <«IMHEHHas



anreOpa». OcBoeHue aucHuIIMHbl  «/{uddepeHnnanbuple  ypaBHEHHS» HEOOXOAMMO  MpU
HOCJICAYIONIEM M3yYeHUH IUCIUIUIMH «YPaBHEHHs B YaCTHBIX MPOU3BOMHBIX» «/{nddepennnansuas
TeOMETPUS M TOMOJIOTHSD) U Psiia IPYTHUX.

3.Coaep:xanue padoyeii mnporpaMmal (00beM JUCHUIIMHBI, THIIBI M BUAbI Y4eOHbIX 3aHATHIA,
yueOHO-MeToAuYecKoe odecneyeHne caMoOCTOSITeIbHOM Pa0doThl 00y4aroIUXCsl)

Conepxanne paboueii mporpaMMbl peACTaBIeHO B [Ipunocerue No 1.

4.(I)OHII OLHCHOYHBLIX CPEACTB MO0 TUCHUIIJIUHE

4.1. IlepeyeHb KOMIIETEHIUI ¢ YKAa3aHUEM 3TANOB UX ()OPMHUPOBAHUSA B NpPoLecce
0CBOECHHS 00pa30oBaTebHOI porpaMmmbl. Onucanue nokaszaresieil U KpuTepues
OLICHUBAHMSA KOMIIETEHIIMH HA PA3JIMYHBIX 3Tanax ux popmMupoBaHus,
ONMCAHUE LIKAJ OLCHUBAHMS.

Kox u ¢opmynupoka komnerenuuu OIIK-1 - ciocoGHOCTh K OBNaJeHHUI0O 0a30BBIMU 3HAHUSIMU B
o0jacTh MaTeMaTUKUM M €CTeCTBEHHBIX HAyK, HX HCIIOJB30BAaHUI0O B MpodeccrnoHanbHOI

JACATCIIbHOCTH.
Oran [nannpyemble pe3ynbTaThl 00y4eHUs Kpurepun olieHnBaHus pe3yIbTaTOB 00y4YECHUS
(ypoBeHs) (TokazaTeNy JOCTHYKCHHS 3aIaHHOTO 2
OCBOCHHUSA YPOBHS OCBOCHHUS KOMITETECHITHH) «He 3 4 5
KOMIIETEH YIOBJIETBOPH «¥ A0BICTBOD «Xopormmo» «OTImIHO»
T TeILHOY UTEJIBHOY
IlepBbrit 3HaTh: oHATHE AU (HEePEHINATEHOTO Nwmeer B uenom 3HaeT 00 3HaeT 00
JTal YpaBHEHHUS; TI0JIe HAIPaBJICHUH; YacTHYHbIC 3HaeT 00 OCHOBHBIX OCHOBHBIX
pelIeHns, HHTerpajibHbIe KPUBEIE; 3HaHUA 00 OCHOBHBIX HOHATHSX U HOHSATHUSX
BEKTOpHOE T10J1€e; (ha30BBIC KPUBBIE; OCHOBHBIX HOHSTUSX U 3akoHax«/udd | 3axonHax
3anada Komm; cyniecTBoBaHue, MOHATHUSX U 3aKOHaxX epeHuManbHbIX | «Iuddepen
€JUHCTBEHHOCTb U YCTOMYMBOCTh 3aKOHax «/Iuddepenny | ypaBHEHHUiI», HO | HAIBHBIX
pemenns 3agauu Komm; pasnudnsie «/Iuddepen | nanpHbBIX JIOIyCKaeT YpaBHEHUI».
TUIBI U HepeHHANBHBIX YPaBHEHNH IIMATBbHBIX ypaBHEHi». HE3HAYUTEIILHbI
MIepBOTO MOpsiKa; TuddepeHuanbHble | ypaBHEHHI» € oImHuOKH.

YpaBHEHHS BBICIINX TIOPSAKOB,
JIOIYCKaroIHe TOHKEHUE TOps/IKa,
JIMHEHHBIE YpaBHEHUSI OHOPOIHBIC U
HEOJHOPOAHbIE; MOHATHE JTUHEHHOMN
3aBHCHMOCTH U HE3aBHCUMOCTHU
peuieHuit; GyHaaMeHTalbHas cucTemMa
peLICHUIA, onpeenuTenb BpoHcKoro;
JIMHEHHbIE YPAaBHEHUS C TIOCTOSIHHBIMH
ko3 umeHTaMu 1
HEO/IHOPOJHOCTSIMHU CIIEIIHAIILHOTO
BU/Ia; CUCTEMBI OOBIKHOBEHHBIX

T QepeHInaTbHBIX YPaBHCHUH;

HOpMaJIbHbIC CUCTEMbI; aBTOHOMHBIC




cucreMsl; popmyiia OcTporpasickoro —
JInyBuis; kpaeBast 3aj1aua; QyHKIUS
I'puna; nonaTue ycroiiunBoCcTU MO
JIanyHOBY, aCHMITOTHYECKOI
YCTOMUMBOCTHU U HKCIIOHEHIIMATBHOU
ycroitanBocTH; GyHKIMH JIsAmyHoBa;
YCTOWYUBOCTD 110 IEPBOMY
pUOIMHKEHUIO; (a30BBIe TPACKTOPUH
JIBYMEPHO! JIMHEHHON CUCTEMBI C
MOCTOSTHHBIMHU K03 QUITMEHTAM;
0CO0BIC TOYKH: CeII0, y3el, Gokyce,
LEHTP; Y CTOMYUBOCTH 10 BTOPOMY
npuoIKeHuo, GyHKms JIsmyHoBa;
Kputepuii I'ypeuna; xpurepuit
Muxaiinosa.

Bropoii
JTamn

YMeTh pemarh pa3iauyHble
muddepeHraTbHbIe ypaBHEHUS
TIEPBOTO MOPSI/IKA; 1eNIaTh
MaTeMaTHYECKHE IIOCTaHOBKH; PEIIaTh
muddepeHunanbHbIe ypaBHEHHS
BBICIINX MOPSAIKOB, JOMYCKAIOIIHE
MOHM)KEHHUE TTOpAKa U JIMHEITHbIe
ypaBHEHHS JIIOOOT0 MOpsIIKa,
HCIIONIB3YS METOJI BapHaIiu
MPOU3BOJILHOM MOCTOSITHHON M METOJT
HEOTIPEICNICHHBIX KO3()(UIINEHTOB AJIst
JMHEHHBIX yPaBHEHUH C OCTOSHHBIMHU
ko3P umeHTaMu 1
HEOHOPOAHOCTSIMHU CIIEIIHAIEHOTO
BUJIA; PeUIaTh KpaeBble 3aauH; peIlaTh
CHCTEMBI JINHEHHBIX OOBIKHOBEHHBIX
nuddepeHInanbHbIX YpaBHEHUH
METOOM HCKITFOUEHUS, HHTETPUPYEMBIX
KOMOHMHAIIMI M C TOMOLIBIO MaTPU4HON
9KCIIOHEHTBHI; NCCIIEI0BATh 3aBUCHMOCTD
Y HE3aBHCHUMOCTb CHCTEMBI (DYHKIIHH 10
OTIPEZIETICHUIO U Yepe3 ONpeIeITUTENb
BpoHckoro; nccnenoBaTh
ycToW4nBOCTH 1O JISIyHOBY perieHus
JIMHEVHON CUCTEMBI
muddepeHInaTbHBIX YPaBHEHUH, HE
JIMHEWHON CHUCTEMBI 110 TIEPBOMY
MPUOIMHKEHHUIO U C TIOMOITH (QYHKIIUH
JIanyHoBa, xpurtepuii I'ypBuna;
Kputepuih Muxainosa.

He
MOKa3bIBaeT
copmupoBa
HHBIC
yMeHHS B
penieHuu
3ajay 1o
JICLUIITHHE
«duddepen
IIaIbHBIC
YpaBHEHHS»
He ymeer
aHAIM3UPOBa
Tb U
MPUMEHSTH
(usnueckue
3aKOHBI IS
peuieHust
3ajau.

Ymeer
YacTHIHO
Pewmats
3a7a4d 110
JICLUIIITHHE
«duddepenn
nabHbIe
YpaBHEHHUSI»
He ymeer
aHAJTM3UPOBAT
b H
MPUMEHSTH
¢dusngeckue
3aKOHBI IS
peueHus
3a7ad.

He B nonnoi
Mepe
MPUMEHSET
¢dusngeckue
3aKOHBI IS
pemeHus
3a1aq

IToxa3spiBaeT B
LETIOM
yCIIenHoe, HO
cozeprKamiee
OTZAENbHBIE
poOebI
UCIIOIb30BaHHE
METOJI0B
peueHus 3aaa4y
T10 AUCTUTUTHHE
«duddepennna
JbHBIE
YpaBHEHHS».
[Ipumensier
¢busnyeckue
3aKOHBI JJIs1
peleHus 3aaau.

VYcnennoe n
crcTeMaTHIeC
Koe
IIPUMEHEHHE
METOZOB
pereHus
3a1a4
«Andpdepenn
HaJbHBIX
ypaBHEHUI».
AHanusupyer
1 IPUMEHSIET
¢uznaeckue
3aKOHBI IS
pereHus
3aad.




Tperuit
JTan

Buagers: criocoOOHOCTBIO COSAUHSATE
TEOPETUICCKHUE 3HAHUS C
MPAaKTUYECKUMHU HABBIKAMHU MIPH
pelieHrH y4eOHO-TPEHUPOBOYHBIX
3a51a4 C IEJIBI0 B MOCTICIYIOIIEM
MOCTPOCHHUSI KAYECTBEHHBIX U
KOJIMYECTBEHHBIX MOJIENEH 00BEKTOB 1
MPOLIECCOB B €CTECTBEHHOHAYYHOM
cdepe IesaTeNbHOCTH.

®parmeHTap
HO BIaJ€eT
HaBbIKaM U
METOAaMU
«duddepen
IIaTbHBIX
YpaBHEHUI».

B uenom
YCIIELIHOE, HO
HE
CUCTeMaTH4eC
KU
MIPUMEHSIET
HaBbIKU U
METOIaMHU
«duddepenn
HabHBIX
YpaBHEHUW».

B nenom
yCIIEIIHOE, HO
cojepiKaliee
OTJeNbHbIC
po0eITsI
MIPUMEHEHHE
HaBBIKOB U
METO/I0B
«dnddepennna
JTBHBIX
YPaBHEHUI».

Bnaneer B
TOJIHOM Mepe
MeToJaMHU
«Andpdepenn
HAITbHBIX
YpaBHEHUI».

Kon u dpopmymupoBka komrereHimn OIIK-2 - ctocoOHOCTh CaMOCTOSITEIBHO MPUOOPETaTh HOBBIE
3HAHMUS, UCTIOJIB3YSI COBpEMEHHBIC 00pa3oBaTelibHbIC U HH()OPMAIIMOHHBIC TEXHOJIOTHH.

Oran Kpurepun oneHIBaHUS pe3yNbTaTOB O0YICHUS
(ypoBeHb) 2
OCBOCHHS [TnanupyemMbie pe3yabTaThl 00yUCHHUS «He 3 4 5
KOMIIETEH (TIoKa3aTenu TOCTHKCHUS 3a1aHHOTO YIOBIIETBOPH «Y 10BIIETBOP «Xopomo» «OTIIHIHOY
HH YPOBHS OCBOEHUS KOMIETEHLIHiA) TEIBHO HTEIBRHO
IlepBsrit 3HaTh: HAyYHbIE OCHOBHI MOHATUH Nmeer B nenom 3Haer 00 3Haet 00
JTamn T epeHIINaTbHOTO YPAaBHEHUS U YaCTUYHBIC 3HaeT 00 OCHOBHBIX OCHOBHBIX
cucteMsl auddepeHITnaTEHBIX 3HaHU 00 OCHOBHBIX MTOHATHUAX U TOHATHUAX U
YpaBHEHHIA; OOIIETro perieHus 1 OCHOBHBIX MOHATHUSIX U 3akoHax«/Iudd | 3axoHax
YaCTHOTO PEUICHUS TOHATHSIX U 3aKOHaxX epeHIManbHEIX | «Juddepen
T pepeHINaATBHOTO YPpaBHCHHN; 3aKOHaxX «duddepenny | ypaBHEHUi», HO | HABHBIX
3agaun Kommm; kpaeBoit 3amaun; ux «duddepen | narbHBIX JOITyCKaeT YpaBHEHHIT».
KOpPPEKTHON MaTeMaTUYECKOU LHAAIBHBIX ypaBHEU». HE3HAYNUTEIbHBI
MOCTAHOBKH. YpaBHEHHI» € OIINOKH.
Bropoii YMerh: ocBauBaTh U IPUMEHSTH He Ymeer IToxa3ssiBaeT B VYcnemHoe u
STam MaTeMaTHUYECKHUil armapar Jyis MOKa3bIBAaCT | YACTUYHO [IeJIOM cUCcTeMaTH4ecC
peterns audbdepeRumaTbHbe chopmupoBa | Pemarts yCIIEIIHOE, HO KOe
yPABHEHASA PARTHHIHOTO ODAIK; HHBIC 3aJa9u 110 coJiepkariee MIpUMEHECHHE
. YMEHUS B JUCIIUATUTAHE OT/CIbHbBIC METO/IOB
MaTeMaTHYECKOW TOCTAHOBKHY 33134 e — «Jludpdepent | mpoGes pemierus
(pu3nKy; peleHNst KPAaeBbIX 3a/auH; 3a11a4 110 HaJIbHBIE WCIIOJIB30BaHUE | 3a7a4
peIlIeHNs CUCTEM JIMHEMHBIX JMUCIUIUINHE | ypaBHEHUS METOIOB «duddepeni
OOBIKHOBEHHBIX AU (epeHIHaTEHBIX «Inddepen | He ymeer pelieHns 3a1a4 | MabHBIX
Pa3NMYHBIMU METOIAMU; HccaenoBanus | HTHAIbHBIC aHAIIM3UPOBAT | 10 NUCUMIUIMHE | ypaBHEHHI».
yeToitauBocTy 1o JlsmyHoBy pemermss | YPABHEHHD | b1 «duddepernna | AHamuzupyer
He ymeer MIPUMEHSTH JBHEIC ¥ TIPUMCHSICT
cucteM nuddepeHIaTbHBIX
aHanmM3upoBa | (hU3MYECKHe YPaBHCHHUSY. ¢usnveckue
YPaBHCHIN PAsJIMIHBIMI METO/IAMH. Th U 3aKOHBI JIJIS [pumensier 3aKOHBI IS
MPUMEHSTD peleHus ¢usndeckue peureHus
(usnueckue | 3amau. 3aKOHBI IS 3a1au.
3aKOHBI ISt He B nmonHoit pelIeHus 3aaad.
peleHust Mepe
3a/1a4. MIPUMEHSICT
¢usngeckne




3aKOHBI JUISL
pemeHus
3a1a4
Tperuit BiraneTs: ctocoOHOCTBIO COSAMHSTD ®parmenTtap | B nenom B nenom Bnaneer B
3Tall TEOPETUUECKHUE 3HAHUSA C HO BJIaACCT ycnnenHoe, HO ycneurHoe, HO MOJTHOM MEpe
NPAKTHYECKIMH HABBIKAMH TIPH HaBBIKaM U HE cojiepxaliee METOaMU
MeTOAaMU cUCTeMaTH4yeC | OTAEIbHBIC «Andpdepenn
penieHn: y4eOHO-TPEHHUPOBOYHBIX
6 «dudpdepen | xku pooOeIhI HaNTbHBIX
3ajat JUA BeIPADOTKH B HOCICAYIOICM | yypra iy prprx MIPUMEHSIET NIPUMEHEHUE YpaBHEHU».
MOHUMAaHHUS KJIFOUEBbIX aCIIEKTOB U YPABHEHHI». | HABBIKH 1 HABEIKOB B
KOHHeHHI/Iﬁ B 00JIaCTH UX METOIaMU METOZIOB
CHeTIHATH3AINH. «duddpepenn | «duddepernna
HabHBIX JIBHBIX
YPaBHECHU». YPaBHEHUI».

[Tokazarenu chopMUPOBAHHOCTH KOMIIETCHITHH:

KpI/ITepI/IﬂMI/I OLCHHUBAHUA SABJIAIOTCA 63.]'[.]11)1, KOTOPBIC BBICTABJIAIOTCA IIPEIIOJaBaTCIIEM 3a

BU/IbI IEATEIHHOCTH (OLIEHOYHBIE CPEJICTBA) IO UTOraM M3y4eHUsl MOAYJeH (pa3/enoB IUCIUIUIMHEI),
NEPEYUCIICHHBIX B PEUTHHI-TUIaHE NUCUUIUIMHBI (0151 9K3aMeHa: TeKYIH KOHTPOJIb — MakcumyM 40
0a1oB; pyOeKHBIA KOHTPOJIb — MakcuMyM 30 GayuioB, MOOMIPUTEIbHBIE OBl — MakcumyM 10).
[IIxanbl OLIEHUBAHUSA:
(0ns1 oK3aMENQ:

oT 45 10 59 6ann0B — «yI0BIETBOPUTEIBLHO;

ot 60 10 79 6aI0B — «XOPOLIOY;

oT 80 6aI0B — «OTIUYHOY.

4.2. TunoBbie KOHTPOJIbHBbIE 3aJaHUS WM HHbIE MATEPHUAJIbI, HEOOXO0AUMBbIE ISl
OLICHKHU 3HAHUI, YMEHHH, HABBIKOB M ONBITA AeATEJIbHOCTH, XaPAKTEPHU3YIOIHNX
3Tanbl POPMUPOBAHUA KOMIIETCHIMH B Mpolecce 0CBOCHUSI 00pa30BaTeIbHOM
nporpammel. Meroauuyeckue MaTepuaJibl, ONpeaeaie Npoueaypsol
OLICHMBAHUSA 3HAHUN, YMEHUI, HABBIKOB U ONbITA 1eATEIbHOCTH,
XapaKTepu3yIuX 3Tanbl GopMHUpPOBaHUS KOMIIETCHIUM

Jrarnsl O1LieHOYHBIE
OCBOCHHS PesynbraTe! 00ydeHus Komnerenuus cpencTaa
3Hate: moHATHE AU dHepeHIansHoro ypapaeHus; moie | OITK-1 VYerHbll onpoc,
HalpasJICHUI; pelIeHNs, HHTETPaJIbHbIC KPHUBHIE; KonrponbHas
1 oTan BEKTOpHOE T10J1e; (ha30Bble KPUBLIE; 3a1aua Kormu; pabota Nel,
SHAHS CYLIECTBOBAaHUE, EUHCTBEHHOCTh U YCTOMUYHUBOCTH Tect Nel

pewenust 3a1aun Koy, pa3inyHbie THIIBI

i depeHnaNbHBIX YPaBHEHUH [IEPBOTO TTOPSAKA;
nuddepeHnuanbHbIe YPaBHEHUS BBICIINAX MOPSAKOB,
JIOIYCKAOII1e TIOHWKXEHUE TOPSI/IKa, JINHEHHbIE
YpaBHEHHsI OHOPOIHbIE U HEOJHOPOIHbIE; IOHITHE
JIMHEWHOW 3aBUCUMOCTH ¥ HE3aBHCUMOCTH PEIICHH;
(yHIaMeHTallbHAsl CHCTEMa PEIICHUH, OTPEICITUTEIh
BpoHckoro; uHENHbIE ypaBHEHHS C TOCTOSHHBIMA
K03(h(pUIMEeHTaMH ¥ HEOAHOPOAHOCTSIMHU CIICIIHAIEHOTO
BHJIa; CUCTEMbI OOBIKHOBEHHBIX Au(depeHIInaIbHBIX
YpaBHCHHI; HOPMAJIbHBIC CHCTEMBI, aBTOHOMHEIC
cuctembl; hopmyna Octporpanackoro — JlnyBumis;




KpaeBas 3afa4a; GyHKus [ puHa; moHsITHE
yCcTOMYUBOCTH 10 JISAMyHOBY, aCHMITOTUYECKOM
YCTOWYMBOCTH Y SKCTIIOHEHIMAIBEHON YCTOHYMBOCTH;
¢yHKMK JIsnyHoBa; ycTOHYNBOCTD MO IIEPBOMY
npuOIMKEeHUI0; (ha30BbIe TPACKTOPHH ABYMEPHOU
JIMHEIHOW CHCTEMBI C OCTOSTHHBIMU

KO3 pHUIHEHTaMH; 0COOBIC TOUKH: CEII0, y3ei, (QOKYC,
LEHTpP; Y CTOWYMBOCTH IO BTOPOMY IIPHOIIKCHHUIO,
¢yuakuus JlsmynoBa; Kpurepwuii ['ypBunia; kputepuit
MuxaiioBa.

3HaTh: HAyYHbIC OCHOBEI IIOHATHH
muddepeHInaNbHOTO yPaBHEHUS i CHCTEMBI
muddepeHnnanbHEIX ypaBHEHHI; 00IIEro penieHus u
YaCTHOTO pelIeHHs AU PepeHINaIbHOTO YPaBHEHNY;
3agayn Komm; kpaeBoi 3a1aum; UX KOPPEKTHOU
MaTeMaTU4eCKOH MOCTAHOBKH.

OIIK-2

2 sTan

Vmenus

YMerhb  pemars pazinuHble quddepeHuaibHbe
ypaBHEHHU IIEPBOro MOPsAKA; JeIaTh MaTeMaTHUECKUe
MOCTaHOBKH; pelaTh audpepeHnuaibHble ypaBHEHUS
BBICIIHUX TOPSIKOB, JOITyCKAIOIUE TIOHUKEHHE
TIOpsIIKa Y INHEHHbIE YPABHEHNUS JIF0O0T0 TOpSIKa,
UCTIONB3Ysl METOJ] BapHAIMU TPOU3BOIBHON
MIOCTOSTHHOW ¥ METOJI HEOTIPEAEICHHBIX
K03()(pUIMEHTOB IJIs TMHEHHBIX YpaBHEHHH C
MIOCTOSTHHBIMH K03 (UIeHTaMu 1 HEOJHOPOJHOCTIMH
CHELHaTIBHOTO BHU/IA; PEIIaTh KPacBhIe 33/1a4H; PelaTh
CUCTEMBI JIMHEHHBIX 0OBIKHOBEHHBIX

i depeHInanbHbIX YpaBHEHUH METOJOM
UCKJIIOYEHHS, HHTETPUPYEMbIX KOMOWHALINHI U C
MTOMOIIIBI0 MAaTPUYHON 3KCIIOHEHTHI; HCCIIEA0BATh
3aBUCHMOCTH U HE3aBHCUMOCTb CHCTEMBbI (D)YHKIMH 10
OTIPEICTICHUIO 1 Yepe3 ONpeesIuTeNb BpoHCKOoro;
HCCIEN0BaTh YyCTOHYMBOCTH 110 JIAIMyHOBY pemeHns
JIMHEHHON cucTeMsbl ndPepeHIINANbHBIX yPaBHEHHH,
HE JMHEHHON CHCTEMBI 110 IIEPBOMY MPUOIMKEHUIO U C
moMoIb GpyHKIuH JlsmyHoBa, kpurepuii ['ypBuna;
Kputepuil Muxaiinosa.

OIIK-1

YMeTb: ocBauBaTh U MPUMEHATh MaTeEMaTHYECKUN
armapar aist peuieHus quddepeHnnanbHbie
YpaBHEHHUS Pa3IMYHOTO MOPSIIKA; MaTeMaTHIYECKOU
ITOCTAHOBKH 337249 (DM3UKH; PEIICHIS KPAaCBBIX 33a4H;
PEIIeHHs CUCTEM JIMHEHHBIX 0OBIKHOBEHHBIX

Qg depeHINANTEHBIX Pa3THIYHBIMI METOJAM;
HCCIIeI0OBaHUs YCTOMYMBOCTH 110 JIAMyHOBY pereHust
cucreM nuHepeHIIHANBHBIX YPABHCHHH PAa3TUIHBIMU
METOJIaMHU.

OIIK-2

VYerHbll onpoc,
KOHTpOJIbHAS
pabota No2,
Tect Ne 2

3 sTan
Bnanenus

HaBbIKaMH

BiasieTh: cmocOOHOCTBIO COGAMHATH TEOPETHUECKHUE
3HaHUS ¢ IPAaKTUYECKUMHU HAaBBIKAMH IIPH PELICHUH
y4eOHO-TPEHUPOBOYHBIX 337a4 C LIEJIBIO B
TIOCJIEIYOIEM TIOCTPOCHNUS KAUECTBEHHBIX U
KOJINYECTBEHHBIX MO/IeNIe 0OBEKTOB M IPOLIECCOB B
€CTECTBEHHOHAYYHOH cepe AesTeIbHOCTH.

OIIK-1

Biajieth: cmocOOHOCTBIO COCAMHSATH TEOPETHUCCKUE
3HAHUS C MPAaKTUICCKUMHU HABBIKAMHU MIPH PEIICHUU
y4eOHO-TPEHUPOBOYHBIX 33124 JIIs BEIPAOOTKHU B
TIOCIIEAYIONIEM TOHUMAaHUS KITFOYEBBIX aCTIEKTOB U
KOHIIEMIKI B 00J1aCTH MX CHEIMATM3ALIMH.

OIIK-2

Kontpomnsnas
pabota Ne 3
Tect Ne3
DK3aMeH
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1)

Texymas, IpOMEXYTOUHAsI M HTOTOBasI aTTECTALUS TPOBOIUTCS 10 MOYIbHO-PEUTHHTOBOM CUCTEME
cornacHo [losokeHHI0 0 MOTYIbHO-PEHTHHTOBOM CHCTEMEe 00YUYEHHUS U OIIEHKH YCIIEBAEMOCTH
CTYJCHTOB.

Texkyumii KOHTPOJIb — 3TO KOHTPOJIb HAJl BCEMH BUIaMU ayTUTOPHOUN U BHEAYTUTOPHOM
paboThI CTYJIEHTOB 10 IaHHOMY AUCHUILTHHAPHOMY MOJYIIIO, PE3YJIbTAaThl KOTOPOIl OLIEHUBAIOTCS 10
pyOEKHOTO KOHTPOJISL.

Texymuii KOHTPOJIb MO0 TEOPETUICCKOMY MaTepraTy MO (JICKHIHOHHOMY M MaTepHally
CaMOCTOSITEIILHOTO M3yUeHUs1) MPOBOIUTCS B (hOPME TECTOBOTO ONPOCA WIIM B BUJIE MMCHBMEHHOTO
OsMII-o1Ipoca 1Mo BOmpocaM, TPeOYIOLUM KpaTKOTO OTBETAa. DTO OCHOBHBIEC OIIPEIENICHNUS, BOIIPOCHI
Ha MIOHUMaHUE aNropuT™MoB. Kaxx1plit BOpoc OIleHUBAETCs KaK 4acTh OT MaKCUMaJIbHOTO Oaia,
HA3HAYEHHOT'O Ha JIaHHBIM TeKYIIUHA KOHTPOJIb. B 3aBucMMOCTH 0T 00BeMa MOy sl TpoBoAUTCS 1-2
TEKYIIUX KOHTPOJIS.

Py0exxHblIii KOHTPOJIb — IPOBEPKA MOJHOTHI 3HAHUM M YMEHUH 110 MaTeprualy MOAYJisd B
LIEJIOM.

PyOexHbIif KOHTPOJIH MPOBOIUTCS B JOPME TECTOBOTO OMPOCA MII B BUJIE ITMCBMEHHOTO
Osni-onpoca 1o 5 Bonpocam, TpeOyrOIKUM KpaTKoro oreera. Kaxiplil Borpoc olleHUBaeTcs Kak
4acTh OT MAKCUMAIILHOTO 0aJuTa, Ha3HAYCHHOTO Ha pyOeKHBI KOHTPOJIb. BOTIPOCHI 0XBATHIBAIOT
MaTepual MeJ0oro MOAYIIS M TAKKe BKIIFOUAIOT TEMBI JICKITMOHHBIX 3aHATHH ¥ CAMOCTOSTEIHbHON
paboThl. A Tak ke B BUJE HTOTOBOM KOHTPOJILHOU PaboTHI.

ITo pe3ynbprataM CyMMapHOTO TE€KYIIETO KOHTPOJIS IO BCEM BUAAM Y4€OHOU e TEIbHOCTH U
PYOEKHOTO KOHTPOJISI BHICTABIISIETCS TPOMEKYTOUHBIN KOHTPOJIb.

HToroBslii KOHTPOJIb — (hOpMa KOHTPOJISI, TPOBOAMMASI 110 3aBEPILICHUU U3YUCHUS
JTUCITUTUIMHBI B CEMECTPE.

WTOroBeIif KOHTPOIH MPOBOAUTCS B (pOpME IK3aMEHA 110 TEOPETUYECKOMY U TIPAKTHYECKOMY
MaTepuasam.

SAJAYN JIA1 CAMOCTOATEJIBHOI'O PEIHEHWA
Juddepennmanbable ypaBHEHHsI IEPBOTO MOPsJIKa, 00lee pellieHre U HayalbHble YCIOBUS. 3a/1auya

Komm.
1. ITpoBepbTe, ABIAIOTCS JIU pELIEHUEM JaHHBIX U depeHInaTbHbIX YpaBHEHUN
yKa3aHHbIE (PYHKIINU:

1) xy = 2y,y = 5x?;
)y = x*+y’y="1;

X

2. CocraBbre qudhepeHIanbHbIC YPABHCHUS 33 [aHHBIX CEMEHCTB KPUBBIX:
1)y = Cie?* + Ce™%; x% +y? =C;

HI/Id)CbeDeHHI/IaJ'IBHBIe YPaBHCHHUSA C pa3aACIAOIMMUMHNCA IEPEMCHHBIMHU. O}IHODOI[HBI@

nuddepeHIaIbHbIE YDABHEHNUS.

HaiinuTe obuue nam 4yacTHbIE pelIeHus cleayomux uddepeHnaaIbHbIX ypaBHEeHUH]:

(xy? +x)dx + (y —x%y)dy =0 2) xyy =1—x?; 3)y' = —ysinx;
4)(x? — 1)y + 2xy? = 0,y(0) = 1;5) (x + 2y)dx — xdx = 0, 6) y':%;
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1)

Jlunennsle 1uddepeHMaIbpHbIE YPABHEHUS IIEPBOTO MOPsAAKa. YpaBHeHUs bepuyiun. YpaBHeHus B

MOJHBIX IuddepeHInaIax.

Haiiure oOuue penenus ciaeayromux muddepeHnuanbubiX ypaBHEHHIA:
1 .
cosx’

1) xy — 2y = x3cosx; 2) y'—§y= 2x3;,  3)y +yctgx =
4)xy' +y =y?lnx; 5)2xcos?ydy + (2y — xsin2y)dy = 0;

I[I/Id)d)eDeHI_II/IaHBHBIe YPaBHCHUA BTOPOTO IMOpAAKA, UX 06m1/1e PECHICHUA M HAYAJIbHBIC YCJIOBUA.

3agaua Koum. [Tormxkenue nopsaaka nuddepeHMaibpHoro ypaBHEHUs.

HaiinuTe obuue niam yacTHbIE pelIeHus CIeaymux 1uddepeHnaaIbHbpIX ypaBHeHUN]:
12y +x3 = —1;

2)y" = sinx + cosx,y(0) = 0,y'(0) = 1,y"(0) = —1;

3)y" = Inx.

O6H_II/IG CBEJICHUS O JTMHEHHBIX ,I[I/Id)(beDeHHI/IaHbHBIX YPABHEHUSAX BTOPOIo Mopsaka. JIMHEHHbBIE

OJHOPOAHBIC IlI/Id)d)@DCHLII/IaHI)HI)Ie YPABHCHH BTOPOI'O IMOPAAKA C ITIOCTOAHHBIMHI KO'E)d)d)I/IHI/ICHTaMI/I.

Haiinute obuue nnm gactHbie perieHus auddepeHuanbHbIX YPaBHEHHHA 2-T0 TOPsIKa:
Ny +y —=2y=0; 2)y +2y + 5y =0;
3y =2y =3y =04y +4y' +4y =0,y(0) =2,y (0) = 1.

JIMHelHBIE HEOJHOPOIHEIC I[I/Id)d)CDCHHI/IaJ'IBHLIC YPAaBHCHHA BTOPOI'O IIOpAAKA C ITOCTOAHHBIMHU

KOodbdUIIMEHTAMH.

Haiinure obmue wim 9acTHbIC peneHus JudepeHInaIbHbIX YPAaBHCHHNA 2-T0 MOPSIIKa:
1)y "+ 4y + 5y =x*+3x—1,y(0) = 1,y'(0) = 0;

2)y" +3y =xe%;

3)y ' +2y +y=sinx;

4)y" =3y + 2y = cosx; y(0) = 0; y'(0) = 1.

CucTeMbl TUHEHHBIX I[I/Id)d)CDCHHI/IaHBHHX YpPaBHEHMH IIEPBOTO NOPSAKA.

Pemmre cnenyromue cucremsl auddepeHnnanbHbIX YpaBHEHUI:

dy dy

— =y+5z —+3y+4z = 2x

a 2%, _ 5y@=0,z(0)=0.
LTy tiz= YT Z=X

[Tpocreiimue nuddepeHnnanbHble ypaBHEHUS B YaCTHBIX POU3BOAHBIX. uddepeHnnanbuble
ypaBHEHHUS MIEPBOTO MOPSAIKA, JUHEWHbIE OTHOCUTEIBHO YaCTHBIX MPOU3BOAHBIX. THIIBI ypaBHEHUI
BTOPOTO MOPSAKA B YACTHBIX MPOU3BOAHBIX.

1. Haitnure pynkmuro z=z(X,y), yaoBieTBopstomyto auddepeHnnaibHOMy YpaBHEHUIO

dz

—=1.
dx
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2
2.Pemute ypaBHeHHE:! Z— 6y,tne z = z(x,y);

3.Haiinure oOmumii MHTErpasl ypaBHEHUS:

dz

az az _ . 2 2y 92 dz _
1)xdx+ o= 2)(x +y)dx+2xydy—0.

YcTounBocTh o JIssnyHOBY. Pa30BEIe TPAEKTOPHHU.

HccrenoBarh Ha yCTOWYMBOCTD PELICHNS CIETYIOIIMX 3a/1ad.
a)x = 4x —t3x,x(0) = 0,
b) 2tx = x — x3,x(0) = 0.

HccnenoBath Ha YCTOMYMBOCTh M HA ACUMIITOTHYECKYIO YCTOMYMBOCTh TPUBHAIIBHOE PEIICHHE
CHUCTEMBI, 00I1Iee pelieHne KOTOPOi UMEeEeT BU/T

x = Cysin’t — C,e™t,

y = Cit*e™t + 2C,.
HccnenoBath Ha yCTOMYMBOCTD TPUBHAIBHOE PEIICHUE CIICAYIOIIMX aBTOHOMHBIX CUCTEM YPaBHCHUM:

a)x = e % — cos3x,y = V4 + 8x — 2e”,

'

b)x' =tg(z—y) +2x,y =vV9 + 12x — 3¢,z = —3y;

HOJ’IBL’»YHCB (1)YHKI_II/IGI7I HHHYHOBa, HCCJICOOBATh Ha YCTOI‘/'I‘II/IBOCTB TPHUBHAJIBHBIC PCHICHUA
CIICAYIOMUX CUCTEM:

" 9y3 5 o — 345
Q) x =2y° —x°,y = —x—y ty’,
b) x =y—2x— (1 +t2)x3,y = 6x — 4y.
HccnenoBaTh pacnosnoxkeHue TpaeKTopuil Ha (a30BOM MIIOCKOCTH U YCTAHOBUTH THUIT TOUKH ITOKOS:

a)x; = 3x; + 4x,x, = 2x1 + X,.
b) x; = 2xq, X, = X1 + X5.

C) X1 = X1 — 2X3, X, = 4x; — 3x,.

CIINCOK BOIIPOCOB.

1. OGrixHOBeHHbIE MU PepeHIanbble ypaBHeHUs. O6mue nonstud. ( O0miee n yacTHoe

peuenue, 3aaa4a Komm, reoMeTpuyeckuii CMBbICI. )

VYpaBHEHHE € pa3IEIAOMNUMHUCS IEPEMEHHBIMH.

3. OgxHopoanble quddepeHIaIbHble YpaBHEHHS IEPBOro NOpsiiKa. Y paBHEHUS MPUBOASIIIECS
K OJJTHOPOJHBIM.

4. Jluneiinsle nuddepeHnnanbHble ypaBHEHUs IEPBOro nopsiaka. MeToa Bapranuu

IIPOU3BOJIBHON IMOCTOSTHHOM.

Ypasuenue bepnysmu. [loncranoska bepuymm. Ypasuenue Pukkaru.

VYpaBHenue B nonHbIX quddepennnanax. MHTerpupyrommui MHOXKUTEb.

JluneliHble HOPMHUPOBAaHHBIE MPOCTPaHCTBA. [IpUHIUT CKUMAIONUX OTOOPAKEHUA.

TeopemMa cymiecTBOBaHUS U €JUHCTBEHHOCTH pelIeHus 3a1a4un Komm [yt ypaBHEHMs IEPBOTO

MOPsIZIKA, Pa3pELIEHHOIO0 OTHOCUTEIIBHO IIPOU3BOJIHOM.

9. Meropx mocnenoBaTeIbHBIX MTPUOINKCHUH.

10. IIponomxenue pemenus 3aaaun Kommu.

N

O No O
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11.
12.
13.
14.
15.
16.
17.

18.
19.

20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

35.
36.

37.
38.
39.

YpaBHEHUs HE pa3pelICHHbIE OTHOCUTENBHO MPOu3BOAHOM. 3anada Ko, Teopema
CYILIECTBOBaHUS U €AMHCTBEHHOCTH pelieHus 3aaaun Komu.

Vpasuenus Knepo u Jlarpanxka.

OcoOsle perieHusl.

OruOaroiasi 0JHOIApaMETPUUYECKOTO CEMENCTBA KPUBBIX.

Ypasaenus n-ro nopsaka. O6miee pemenue. 3agada Komm. Teopema cymiecTBoBaHUS U
€IMHCTBEHHOCTH pelieHus 3anaun Komm.

HekoTtopsie nHTErprpyeMbie TUIIBI T GepeHIMATEHBIX ypaBHEHUH N-TO MOPSIKA.
VYpaBHEHHs NOMYyCKAarOUIMe NOHMKEHUS TOPSAIKA.

Jluneitapie nuddepeHmanbapie ypaBHeHHs N-To Topsiaka. TeopeMa CylniecTBOBaHUS U
€IMHCTBEHHOCTH 3a7aun Komm. JInHeinpiil onepaTtop.

Jluneitapie oqHOpOAHBIE MU depeHIanbHbIe ypaBHeHUsS. CBOWCTBA PEIICHUIA.

JIuneliHO 3aBHCUMBIC U TMHEHHO HE3aBUCUMBIC cucTeMbl pyHKImi. Heo6xoaumoe ycimoBue
3aBHCUMOCTH cucTeMbl pyHKIUi. Onpenenutens Bporckoro.

HeoOxonumoe 1 focTaTOYHOE yCIOBUE IMHEHHOM HE3aBUCUMOCTH PEIICHUN TUHEHHOTO
OJTHOPOAHOTO Au(HEePEHIINATHHOTO YPAaBHEHUS.

CrtpykTypa 00111ero peieHus JMHEHHOT0 OJJHOPOJHOTO YpaBHEHUS N-TO MOPsAKa.
@yHIaMEeHTallbHAsl CUCTEMA PEILICHU.

Omnpenenenue TMHEMHOTO OJHOPOAHOTO AU PepeHInanbHOr0 ypaBHEHHUS MO €ro
dbynnamenTanbHoM cucteme. @opmyna JInyBuisi- OcTporpaackoro.

Jluneitabie oqHOpOHBIE MU hepeHIaTbHbIE YPABHEHUS C TOCTOSIHHBIMU KO3 PHUIIEHTaMHU.
O6mee permenue. Ciydaid MPOCTHIX IEUCTBUTEIBHBIX M KOMIUJICKCHBIX KOPHEH.

Jluneitabie ogqHOpOaHBIE MU depeHIIMaTbHBIE YPABHEHUS C TOCTOSTHHBIMU KO3 UITUECHTAMH.
O61uee pemenue. Ciydail KpaTHBIX KOpHEH.

Jluneitnble HeOgHOPOIHBIE AU hepeHInaTbHbIe YpaBHEHUS N-TO MOPSIKa C IEPEeMEHHBIMU
kodppurmenTamu. CTpyKTypa 00IIero pemeHusl.

Merton Bapuanuy MpOU3BOJIbHBIX TOCTOSIHHBIX TOCTOSHHBIX.

JlunHeitHble HEOqHOPOIHBIC TG (EPCHIIMATLHBIC YPABHEHUS C TIOCTOSTHHBIMU
koadpunmentamu. [Togdop yacTHOrO perieHus Mo MpaByro YacTh YpaBHEHHUS METOAOM
HEOTPEACIICHHBIX KO3 PUITUCHTOB.

Kpaessie 3anaun. Oynkius ['puna. 3amaya 0 COOCTBEHHBIX 3HAYEHUAX U COOCTBEHHBIX
GYHKIHSIX.

Cucremsl nuddepeHimanbubix ypaBHeHu. Hopmansabie cuctemsl. Ob1ee perienne. 3amadya
Kommu. Teopema cymecTBoBaHUS U €AMHCTBEHHOCTH.

MeTtob1 HHTErpUpOBaHUs cucTeM quddepeHINaTbHBIX YpaBHEHHH. MeToT UCKIIOYESHHUS.
MeTto MHTErpUpyEMbIX KOMOHUHAIUH.

Cucremsl nuHeHBIX TuddepeHanbHbIX ypaBHeHui. CBoiicTBa pemenuii. CTpykTypa
001Iero penieHnst OAHOPOJHON U HEOJHOPOIHOM CHUCTEMBI.

CucreMbl TUHEHHBIX OJHOPOIHBIX AU PepeHIInalIbHBIX YPaBHEHUH C TOCTOSTHHBIMU
Koa¢purmenTamu. MaTpuyHas S5KCIIOHEHTA.

CucTembl TUHEHHBIX HEOAHOPOAHBIX YpaBHEHU. MeTo/1 BapUaliy MPOU3BOJIbHBIX
MOCTOSIHHBIX.

HenpepsiBHAst 3aBUCUMOCTb PEIEHUN OT HaYaIbHBIX JaHHBIX.

VYceroitunBocTh 10 JIsmyHOBY (ompeneneHne yCTOWYNBOCTH U ACUMITTOTHYECKOM
YCTOHYHMBOCTH).

[Tpocreiimme ThIbl TOUEK NOKOsA. Pa3oBas MIOCKOCTh. Pa30BbIE TPACKTOPUH.
YcToitunBoCTh 1o nepomy npudamkenuto. Teopema JlsmyHoBa.

HccnenoBanue ycTOWYMBOCTH € TOMOIIBIO PyHKIMH JIsmyHOBa.

KOHTpOJIbHO-OIleHO‘lele MaTepualbl.
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KonTtpoabsnas pabora Nel.

1. Pemmts quddepenunansuoe ypasuenue. Haiitu oOiee pemenue.

xy'-y=xtgL
X

2. Pemmts muddepenumnansHoe ypasHenue. Haiitu o0uee pemenue.
X*y' +xy+1=0 .

3. Pemmrts muddepennunansHoe ypapHenue. HaiiTu obliee peneHue.
y' +2y = y’e*

4.  Pemmts mudpepennunansHoe ypaBHenue. Haiitu obiiee perueHue.
xy"—y' = x?

5.  Pemmwmrs mudpdepenmansaoe ypapaenue. Haiitu obiee pemenue.

2 yy” — ( yr)z

Kpumepuu oyenok 6 bannax:
Kaoicowvii pewennvii nynkm 1-3oyenusaecms ¢ 2 6anna, 4,5 6 3 banna, ne pewennviii () 6an108,
MaKcumanibHoe Koauyecmeo o6annos - 12.

KonTtpouabnas pa6ora Ne2.

1.  Pemmrs nuddepenunansioe ypaBHeHue. Haiitu obuiee pemieHue.
y"—4y"'+13y =0 .

2.  Pemmts muddepennmanpaoe ypaBHeHue. Haiitu ob1ee pemenue.
9y"—-6y'+y=0.

3. Pemuts muddepennmanbHoe ypaBHeHue. Haiftu ob1ee pemienue.
y"—2y—-3y=0.

4.  Pewmuts nuddepenunanbHoe ypaBHenue. Halitu oOmiee pemieHue.

w . ., Sinx
ty=—:
COs” X

y
5.  Pemuts muddepennmansaoe ypapuenue. Haiftu obiuee pemenue.
y"—2y'—3y =C0osX .

Kpumepuu oyenox 6 6annax:
Kaoicowtii pewennviti nynkm 1-3 oyenusaemcs 6 2 o6anna, 4,5 ¢ 3 o6anna, ne pewennviti () 6ann08s,
MAKCUMATIbHOE KOAuyecmeo oannos 12.
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KonTpouabnas padora Ne 3.

1.  Pemmutsb cuctemy ypaBHEHUI:
dx
— =4x -3y,
dt y
d_y =3X+4y
dt

{x' = x — 4y + 3e?, x(1) = x,,

y=—x+y, y@) =y,
4. HCCH@,HOB@.TB Ha YCTOﬁqHBOCTB TPHUBUAJIIBHOC PCIICHUC aBTOHOMHOU CHUCTEMBIL ypaBHeHHﬁ:
x'=eXtY — 1 4 2xy,y = 2sinx + y?;
5. HccrenoBarh pacioioKeHUe TPAEKTOPHi Ha (Pa30BOM IIIOCKOCTH M YCTAHOBUTD THIT TOUKH
TTOKOSL:
X’=2X-Y, Y’=X.

Kpumepuu oyenok 6 6annax:
Kaoicowviti pewennviii nynkm 1,2 oyenusaemcs 6 3 oanna, nynkm 3 6 6 oannos, 4,5 6 2 banna, e
peuwtennvlii () 6an108, MakcumaibHoe Koaudecmso 6annos — 16.

TECTOBBIE 3AJAHUA JJIS1 CAMOKOHTPOJIA
Tect py0e:xkHOr0 KOHTPOIsA K MoayJII0 1
1. duddepeHunanbHpIM ypaBHEHUEM HA3bIBA€TCS YPaBHEHHE, B KOTOPOE HEU3BECTHASI (PYHKIIMS BXOJIUT

1) non 3Hakom uHTerpana;

2) moj 3HAKOM TIPOM3BOAHOM MM AU depeHmana;

3) mox 3HaKoM norapudma;

4) B HesBHOM BHJIE;

2. Pemenuem auddepeHmuansHoro ypastenns L (7. ¥ . ¥™) = Oyaspmacrcs
dbynkmus Y = V(X ecru ona

1) ynoBneTBOpseT HAYATLHBIM YCIOBHAM,;

2) n pas nuddepernupyeMa Ha IPOMEKyTKe I;

3) MoHOTOHHa Ha IpoMexyTKe I;

4) obpamaer Mpy MOJICTAHOBKE yPaBHEHHE B TOKJIECTBO;

. ! ny
3. O6muM uHTErpasioM JudQepeHInaIbLHOr0 YpaBHEHUS F(LY. Y, ¥") = Ogpngerca cemeiictro

byHKIMI BUIa
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1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)

3)
4)

10.

o(x,v,cq, ... ,c,) =0
y = ¢(xc)
@p(x.y,c1,6,) =0
y=c¢ @)+ ¢

dy
3anauy Komm s nuddepennmanbHoro ypaBHeHHS IEPBOTO MOPAIKA dx

- fxy)

(GopMyIHPYIOT CIEAYIOMMM 00pa30M (YKaKUTE MPaBHIbHBIC BAPUAHTHI OTBETA):

Haiitu pemrenue Y(X) Takoe, 4To V(Xg)= Yo:

Haiitu pemenue y(X) Takoe, 4To Y(xo)= f1%o, Yo/ ;

Haiity uHTErpaibHyIO KPUBYIO, IPOXOANMYIO Yepe3 3aJaHHyI0 TOUKy (Xo, Yo);
Haiiti ceMeiicTBO MHTErpaibHbIX KPUBBIX BHIA Y= (X, ‘f/‘;

JList mpuOIMKEHHOTO TTOCTPOCHUSI MHTETPAIBHBIX KPUBBIX UCTIONB3YETCS METO/
1) uzorepm;
2) Ditnepa;
3) HeonpeneaeHHbIX KOI(DPHUITUEHTOB;
4) U30KJINH;
Ii;lf _ IZ + 2
VYpaBHeHUE ceMeicTBa H30KINH s U PEpeHIINaTbHOTO YpaBHEHUS dx
v =kx.
x*+vy:=k k=0.
v=kx+b.
JJ' = RIE .

Bri6pats pemenne audepeHIHanIbHOr0 ypaBHEH s (x+1)dy + xydx=0 cpenu
TPEIIOKEHHBIX (YHKIIMIA:

y=(x+1)e™

vy=(x+1)e*

y=(x—1)e”

y=(x—1)e™

VpaBHEHHUAMH € Pa3JeNsSIONIUMUCS ePEMEHHBIMU SABJISIOTCS YPABHEHHUS BU/IA:

fy) dy = g(x) dx

y o= fxy)

r ¥
y =f(2)
r .
y = gx)ply)
HOpOL[HLIM I[I/I(I)(bepeHI_II/IaJ'IBHLIM ypaBHeHI/IeM HepBOFO HOpHZ[Ka Ha3bIBACTCHA ypaBHeHI/Ie BHUJIA:

= O
LS

= f(x,y)
(x)dx = g(y)dy
v +by+c=0

=7(3)

K ogHopoaueiM nuddepeHnnaabHbIM ypaBHEHUSIM MOKHO IPUBECTH ypaBHEHUS BUAA

y' = f(x,y), ecmu f(kx, ky) = f(x,y)

y' = f(ax + bx + c). r1e a, b, ¢ — MOCTOAHHEIE YHCTIA

P(x,y)dy + Q(x,y)dx = 0, ecmn P(kx, ky) = k™ P(x,y), Q(kx. ky) = k™ Q(x.y)
v +plx)=f(x)y*.tnea+=0;1

2 =

=

vV
¥ HMEET BUA:
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Kpumepuu oyenox 6 6annax:
Kaoicowit sonpoc — 1 6ann

TecT py0e:KHOT0 KOHTPOJISI K MOIYJIIO 2

. VKasaTh BepHYIO 3aMeHy Ul peleHus ypapuenmst - & — Y "V T )

1) ¥ = p(x),y" = pP'(x)
2 V' =Py =P, p(»)

.:-I':

p:_

3) ¥
Hp=y-y

5)BepHBI OTBET OTCYTCTBYET
2. YKa3aTb ypaBHEHUs, JOMYCKAIOIINE MOHIKEHUE TOPSIKa:

1) 7" =3x"+5
2 ¥ =2x+y
3) V' -3y +2y=¢
4 ¥ =y-()
5) V' 43y =2x

-
¥

-
i

6) V' -tgx=y-()

3. Vpasuenne ~ V

1) V' =px),y" =p'x)
2) ¥'=p():y" =P, p(¥)

P= .
3) h
4) BepHBIil OTBET OTCYTCTBYET
5 p=0"

4. YcTaHOBUTH COOTBETCTBUE MEX Y U PepeHIInalIbHBIM YPaBHEHHEM 2-T0 TOPSAKA U TUIIOM
T epeHIMaIbHOro YpaBHEHUS, OJTyYEHHOTO 1OCIIe TIOHMKEHUS MOps/IKa:
¥ ¥ ¥

1 . ¥ V YV 1 C pazaenstonuMu nepeMeHHbBIMU
Vo= Zln— =
X X X
2 y"+9y' - tgx=sin2x 2 OIHOPOIHOM
3 ve' (1.-')3 = (v'): 3  nuHeiHOE
4 4 VYpasuenue bepnymin
5 VYpaBHeHue B NOJIHBIX TudepeHmanax
Vkasatb oflee pewenne ypapaenus 2 "V =1+ (¥

1) 4Cy=4—(Cx + c,)’
2y Gy =4+ (Cx+C,)
3) 40y =4+ (Cyx + )’

4) BepHBIf OTBET OTCYTCTBYET

2
=) cBoauTcs K qudhepeHnanbHOMY YPaBHEHHIO 1-To MOpsiiKa 3aMeHOI:
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5 Cly=4- (Cx+C)
6. Yka3zarp nuHeliHble nuddepeHuaibHble ypaBHEHUS:
1) ¥ +2y + 3y =4x
) ¥y =)
1 l- 3 l' —
3) 2v-(¥) +y =0
4 XV +2xy +v=0
5) }.' — 9}*
7. J1nst HUKenpuBeIeHHBIX CUCTeM (YHKLMH YKa3aTh MOPSIIOK YBEINUCHUS 3HAUCHUS

A=Wy ] :

COOTBETCTBYIOIIICTO OIIPECACINTECIIA BpOHCKOFO

1 ¥, =COosX,V, =sinx

2 ¥, =CO0sX,y, =sinx

3 ¥, =2cosx,y, = 2sinx

4 }slzz__}!zzj{_’—z

8. Cpenu npuBEAEHHBIX CUCTEM yKa3aTh 3anauy Komu:

1 ¥ -5y +4v=0
¥(0)=1

2 y' =5y +4y=0
»(0)=y"(0) =1

3 v =5y +4y=0
¥(0) =1 v1)=-1

4 }!'_5}5'+4}5':G
y(0)=1

5 BEPHBIN OTBET OTCYTCTBYET

9. lano nuddepenunanbHoe ypaBHEHHE TPETHETO MOpsiAKa

9y"” —y' = 0. KopHaMH ero XxapaKTepHCTUYECKOTO YPABHEHHs SBISTIOTCS ...

YKaXuTe OTBETHI:

A=

o=

A3=

10.ITo MeToty Bapuanuu Npou3BOJIbHBIX TOCTOSHHBIX YACTHOE PEIIEHHE HEOJHOPOJIHOTO YpaBHEHUS
y" 4+ 25y = tg5x cnemyeT ucKaTh B BHJE ...

Kpumepuu oyenox 6 6annax:
Kaoicowtii sonpoc — 1 6ann
Tect py0e:KHOr0 KOHTPOJISA K MOAYJIIO 3
. ®ynmameHTanpHOM cucteMe pentenuii {1, x, x2} cootBercTByeT AU PepeHIHATEHOE YPABHEHHE:
)y =0;
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1)
2)
3)
4)

1)
2)
3)
4)

10.

"

2y =3y +2y +y=0;
3)y " =3y +3y +y=0;
Ay +y +y =0
5) npyroii oTBET
2. O6uee pemeHue cucreMsl quddepeHIalbHbIX YpaBHEHUN UMEET BU/L:
{x' = —5x — 6,
y' =8x+9y
1)y = Cie* + C,e3%;
2)y = Ciet + Cyedt;
3)x = —C et — 3C,e3t;y = Cret + 4C,e3;
Nx = Ciet + C,e3y = Cet + Chedt;
3. Onpenenutb yCTOMYUBOCTD HYJIEBOTO PELICHHUS CIEAYIOIIEH CUCTEMBI
{x' =x3 -y,
y =x+y3
4. UccnenoBath ocodyto Touky x = 0,y = 0 cucremsl
X =2x,y=x+Yy
V3en
Cenno
®dokyc
Hentp

5. UccnenoBath 0co0yr0 TOUKY YpaBHEHHUSI

Z=x-2y, 2 =4x -3y,
Vien

Cemno

Dokyc

Hentp

6.ChopmynupoBath TeOpeMy 00 OOIIEM PEIIeHUH JTUHEHHON OTHOPOTHON CUCTEMBI
Yro HazbIBaeTCS OOIIMM pelieHueM JTMHEHHOTO HEOAHOPOIHOTO YpaBHEHU?
CdopmynupoBaTh OCHOBHBIE CBOMCTBa JileTepMHHaHTa BpoHckoro.

Jatb onpenenenue GyH1aMeHTaIbHON MaTPUIIBI.

Hanucats GpyHIaMeHTaIbHYI0 MATPHITY IS CHCTeMBI X =Y,y = 0.

Kpumepuu oyenox 6 6annax:
Kaoicowii sonpoc — 1 6ann

OK3AMEHAIIMOHHBIE BUJIETHI
20



CrtpyKTypa SK3aMEHAIIMOHHOTO Oniera:
1-8 Bompocsr TectoBbie (0-0,5 6anna kaxaenii), 9-13 npaktuyeckue (0-4 6anna kaxasni), 14-16
teopernueckue (0-2 Gama Kaxkapii).

OO6pa3zelr PK3aMEHAIIMOHHOTO OMIIeTa:

OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIO/UKETHOE OBPA30BATEJIBHOE
YYPEXKJIEHUE BBICIHIEI'O OBPA30BAHUA
«BAIIKUPCKHUI TOCYJAPCTBEHHBIA YHUBEPCUTET»
®U3UKO-TEXHUYECKHI UHCTUTYT
KA®EIPA TUPPEPEHIIMAJIBHBIX YPABHEHUI

IK3aMeHANMOHHELIN OmierT Nel
no kypey «Aughgpepenyuansvnsie ypasnenusny

Onpenenenne nuddepeHNnaTbHOTO YpaBHEHHS, O0IIET0 W YaCTHOTO PEIICHHMSL.

2) xX*+y?’=k,k=>0,3) y=kx+b,4)y=kx*.

3.Onpenenuts TUIb! AU GepeHIMaTbHBIX YPABHEHUN U IPUBECTH COOTBETCTBYIOIINE ONPEACTICHUS
1)3xy' -2y =x3/y?, 2) xy'=y?—x%,3) 4) xy'+y=Inx,5) y?+xy’ = xyy’, 6)
(2x3 — XCOS y)dx+(2+ xsiny)dy=0,7) y=xy' —x*y".

4. Yka3aTb BEpHYIO 3aMeHy JUIs pelleHHs ypaBHeHus X = Y" +1

1) y'=p(x).y" =p'(x).2) y'=p(¥).y" = p,p(y).3) p%’“) p=y".

5. Vkazarb ypaBHEHHUsI, JOMYCKAIOIINE MMOHMKEHNE MOPSIKA:
14 ! n ! 14 ! 2 " ! X
) y'—1=2x,2) y'=tg(2x+1),3) xy"-2y'=0,4) y"=y(y') ,5) y"-3y'+2y=¢", 6)
", ! 2
y'tgx=y(y')".
6.YpasHenue yy" = (y')2 cBoauTcs K auddepeHranbHOMy ypaBHEHHUIO 1-ro opsijika 3aMeHoi: 1)

y'=p(x),y"=p(x),2 y=p(y). Y =p,p(y).3) p=%,4) y=(y').

7.Vka3aTh nuHeliHble 1U(PepeHINaNbHbIE YPABHEHUS:
1) y?+2y' +3y=4x,2) 2xy" =Yy’ 3) 2x(y')3 +y"=0,4) X2y +2xy'+y=0,5) ¥ = 9y’
6) 4y"—4y'+y=0
8. Cpenm maHHBIX CHCTEM yKa3aTh 3anauy Komru
{Y”—VSinXZO: { y"—ysinx =0, { y"—ysinx=0, { y" —ysinx =0, {Y=Xy'+)"—y'2,
0)=1. 0)=y'(0)=1. 0)=1,y(1)=0. 0)=y'(0)=1. 0)=1.
) y(0) 2) y(0)=y'(0) 3) y(0)=1y() 4) y(0)=y'(0) 5) y(0)
0. OnpenenuTs BUJ YaCTHOTO PELICHHUS L[y] =f (X):
f(x)=2x*+x,4=11,=1,2) f(x)=sin2x+cosx,4, =0,4,=1,3) f(x)=xe*", 4, =1,4,=3.
0. ITo MeToy BapHalliK MPOM3BOIBLHBIX TIOCTOSHHBIX 00LIIee pellleHHe HeOHOPOIHOTO yPaBHEHHUS

y"+ 25y =tg5x cienyer UcKaTh B BUJE ...
11. OOree penieHue cructeMbl U GepeHINATEHBIX YPAaBHEHUH HMEET BUJL:

2.YpaBHeHHE ceMeiiCTBa H30KINH JUIs AUQPEPEHIHAIBHOTO YPABHCHHUS dy /dx = y/x? WMEET BUJL: 1)y =kx,

21




X'=-5Xx-6y, 1x=Ce'+Ce” 5) Dx=-Ce'-3C," ) Ix=Ce' +Ce"
y'=8x+9y. 2)y=Cpe' +C.e" 2)y =Ce' +4Ce" 2)y=Cge'+C,e*

2. OnpeenuTh YCTOHYMBOCT HYIEBOrO PELICHHUs cliefyromeii cucteMbl X' =SiNX+ Y,y = X+ y°

13. Uccnenosatk ocoOyro Touky X =0,y =0 cucremsr X' =2X,Y = X+ Y Ha ycTolunBOCTS ( y3€I]1, CEMIO,

pokyc, neHTp).
14. Cdopmynuposats Teopemy 06 obmem petennn JIOAY (unum mist cucrem).

|5. Uro Ha3bIBaeTCsl OOLIMM pElIeHHEM JTMHEHHOTO HEOJHOPOIHOTO YpaBHEHUsI?

. o 2
16. OdyHnaMeHTaIbHOM cUCTEME PEIICHUIA {l, X, X } COOTBETCTBYET MU hepeHInaIbHOe YpaBHCHHUE:

1) ym:O’z) y”l_3y!l+2yf+y2013) y”l_3y!l+3yl+y:0,4) ym+y”+y/:O

3aB. kadenpoii FOmarymos M.T. / ) %{ %f’/

Kpumepuu oyenox 6 6annax
1-8 sonpocer mecmosvie (0-0,5 6anna kasxcowiti), 9-13 npakmuueckue (0-4 6anna kasncoviir), 14-16

meopemuueckue (0-2 6anna kaxcowlil).

10-14 6annos — «yoosremsopumensho»
15-19 6annos — «xopowio»

20-30 b6annos — «comauuno»

Kpumepuu ouenku umozo06020 Konmpons

IlepeBon ouenku u3 100-0auibHOM B YETHIPEXOAIBHYIO MPOU3BOAMTCS CIEAYIOLIUM
obOpazoM:
- omin4HO — OT 80 10 110 6ammoB (Bkitodast 10 moonpuTenbHbIX 0aioB);
- xopoto — ot 60 g0 79 6amnos;
- YAOBJIETBOPUTEIBHO — OT 45 10 59 6aios;
- HEY/IOBJIETBOPUTEIIBHO — MeHee 45 6aios.

06mue Kpumepuu OUeHKU umao2o06020 KOHmpoJii

CryneHT nmony4yaeT Oaibl 3a 9K3aMEH COTTIACHO 0albHO-PEUTHHTOBOM crcTeMe. MTorobrit
KOHTPOJIb OI[EHUBAETCS MaKCUMalbHO B 30 0aiioB, eciu CTY/ICHT OTBeUaeT MpaBUIbHO Ha 16 u3 16
MPEAJI0KEHHBIX BOIIPOCOB.

VYcranaBnuBaeTcs cleayromnas rpajaaus nepeBoja OleHK:H 13 MHOT00aUIbHOM B
YeThIPeXOaIIbHYIO:

OK3aMEHBI:

e ommuHO — oT 80 10 110 6anmoB (Bkimtoyast 10 MOOMPUTENBHBIX OAIITIOB),
e xopoto — ot 60 g0 79 6amoB,

®  YIOBJIETBOPUTEIHHO — OT 45 10 59 Gamos,

® HEy/JOBJETBOPUTENILHO — MeHee 45 0aioB.
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B ciydae, ecnu cTyIeHT ciaeT Kakoe-1u00 U3 KOHTPOJIBHBIX MEPONIPUATHI TO3KE
YCTaHOBJIEHHOT'O CPOKa, IIPEToAaBaTesb MOKET CHU3UTh MAKCUMAJIbHO BO3MOYKHOE KOJIHMYECTBO
0aJTOB 3a JaHHBIN BUJ KOHTPOJISA Ha 5% 3a KKIYI0 HEJCIIO TIPOCPOUKH.

[Tocemienne NEKIUOHHBIX U MPAKTUUYECKUX (CEMUHAPCKUX, Ta00OPATOPHBIX) 3aHATUI
OlLICHUBaeTCs B cymMmax A0 6 u 10 6amioB cOOTBETCTBEHHO, OJIHAKO 3TH OaJLIbI SIBISIOTCS MITPadHBIMU
¥ BBIYUTAIOTCS MPETOAaBaTENIeM U3 HAOpaHHBIX CTYJCHTaMH OaJlIOB B XOZ€ TEKYIIETO U PYOEKHOTO
KOHTPOJIA 10 CIEIYIOLIEH CXEME:

— 32 IPOIYCKH JIEKLIMOHHBIX 3aHATHH

3a 25 % nporyckoB BeruuTaercs 1 6amn

3a 50 % mpomyckoB BeluMTaeTcs 4 Oamna

3a 75 % mporyckoB BeIYUTaeTca 6 0amioB

3a 100 % nponyckoB — CTYAEHT HE I0IYCKAETCs JO UTOTOBBIX UCIIBITAHUI

— 32 IPOIMYCKH NMPAKTUYECKUX (CEMHUHAPCKUX, TAOOPATOPHBIX) 3aHATUN

3a 20 % mporyckoB BeIYUTaeTCs 2 6asia

3a 40 % mpoITyCKOB BBIMUTACTCS 5 0aIOB

3a 50 % mpoIycKOB BeIYMTAETCS 7 0aioB

3a 75 % mpomyckoB BeiuuTaercs 10 6amion

6onee 75 % MponycKkoB — CTYJEHT HE JOIYCKAETCs 10 UTOIOBBIX UCIIBITAHUM.

Crynent, HaOpaBIIMii 110 UTOTaM TEKYIIETO U PYOEKHOTO KOHTPOJI MeHee 35 BO3MOXKHBIX
0aJJI0B WMJIM MPOIMYCTUBIIHIA OoJiee 75 % mpakTuyeckux (CEeMHUHAPCKUX, TA0OPATOPHBIX) 3aHITUH, 10
9K3aMeHa M0 IaHHOM TUCIUILIMHE He oMycKaeTcs. B 3ToM ciiydae, OH u3y4aeT HEOCBOSHHBIE UM
TEMBI, BBIMIOJIHSIET COOTBETCTBYIOIIME 3a/1aHUs HA MJIATHOM OCHOBE B CPOKH, YCTAHOBJICHHBIE
JIeKaHATOM IS JIMKBUIAIUH 3a10JDKeHHOCTEH. bael, moxydeHHbie TakuM 00pa3oM, MpUOaBISIOTCS
K KOJIMYECTBY OaiyioB, HAOpaHHBIX CTYJIEHTOM B CEMECTPE.

4.3.PeliTHHI—IIaH TUCHHUILINHEL.
PeiTuHr—1u1an TuCUMIUIMHBI IpecTaBieH B [[punoocenuu Ne 2.

5.YueOHo-MeTOoAMYECKOE U HMH(POPMAITMOHHOE O0ecTiedeHUe TUCIMILTHHBI
5.1. IlepevyeHb OCHOBHOM ¥ JONOJHUTEJIbHON Y4eOHOH JTUTEPATYPbl, HEO0X0AMMOI
JJI51 OCBOEHHA TMCUMILINHBI

B 6ubnmoreke bamkupckoro rocyjapcTBEHHOTO YHUBEPCUTETa UMEIOTCS B
HaJIMYUU CIAEAYIOUIUE U3TaHUS:

OcHoBHas auTEpaTrypa:

1. Omarynos, M.I. OOGbIKHOBEHHblE OuddepeHUnanbHble YpaBHEHUA : Teopua W
npunoxeHna [OnekTpoHHbln pecypc] / M.I. KOmarynos. — Mocksa; Wxesck: HUL|
"PerynapHasa n xaotndeckas anHamuka", 2008. — OnekTpoH. Bepcus ney. nybnukaumm.
—  [Hoctyn BO3MOXEH yepe3  ONEKTPOHHYIO 6mnbnuoTteky Bawly. —
<URL.:https://elib.bashedu.ru/dl/read/Yumagulov_Obeknoven.differ.uravneniya Uchebnik

2008.pdf
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https://elib.bashedu.ru/dl/read/Yumagulov_Obeknoven.differ.uravneniya_Uchebnik_2008.pdf
https://elib.bashedu.ru/dl/read/Yumagulov_Obeknoven.differ.uravneniya_Uchebnik_2008.pdf

2. TpeHornH, B.A. OG6bikHOBEHHblIE AnddpepeHuManbHble ypaBHEHUS :  Y4eBHuk /
B.A. TpeHoruH. - Mocksa : ®usmatnut, 2009. - 312 c. - ISBN 978-5-9221-1063-1 ; To xe
[OnekTpoHHbIN pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=82614

3. Anbcronby, J1.3. AunddepeHumnanbHble ypaBHEHWS W BapuauvoHHoe wucvucneHve /
J1.3. Onbcronby. - 6.m. @ 6.1, 6.r.. - 425 c. ; To xe [ONeKTpOHHbIA pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=455165

4. Eropos, A.W. Knaccndukaumnsa peseHnn oOblIkHOBEHHbIX AN depeHLmanbHbiX ypaBHEHUI
nepsoro rnopsaaka / A.. Eropos. - Mocksa : ®uamatnut, 2013. - 108 c. : un. - bubnwuorp.:
c. 105. - ISBN 978-5-9221-1489-9 ; To xe [OnNeKkTpoHHbINW pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=275303

JlonosHUTE ILHAS JIUTEpaTypa:

5. PoibakoB, K.A. OObikHOBeHHBIE u(depeHunanpupie ypaBHeHus: [IpakTuueckuii
Kypc : yueoHoe nocodue / K.A. Pridakos, A.C. SAxumoBa, A.B. Ilantenees. - Mockpa
: Jloroc, 2010. - 384 c. - (HoBas ynuBepcuterckas Oubmuoteka). - ISBN 978-5-
98704-465-0 ; To xe [ DIEeKTPOHHBII pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=84753

6. lNaitmomak O.I'., CynranaeB S.T. duddepenumansusie ypaBHeHus. : Kypc nexuuii
/PUO bamkupckoro yH-ta. — Yda, 2002.-121c. — a6.2. 803k3.

7. ©®umunnoB A.®D. CoOopHuk 3amady no gud@epeHuuanbHbIM ypaBHEHHUSIM. M.;
Mxesck: U3n-Bo PX]I, 2000. — a62., 35 3k3.

8. EropoB, A.M. Teopema Komm u ocoOwie pemnienus auddepeHInaIbHbIX YpaBHCHUN /
A.N. Eropos. - Mocksa : ®uszmatiur, 2008. - 254 c. - ISBN 978-5-9221-0942-0 ; To xe
[Dnextponnsiii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=68444

5.2. Ilepeyennb pecypcoB MH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«/HTEpHET)» M MPOTPAMMHOI0 O0ecneYyeHnsi, HeOOXOAMMbIX /IJIs1 0CBOEHUS
AMCIUTITAHBI

1. «BnekTponHas oudnmmoTeka baml ¥V http://www.bashlib.ru/echitzal/
2. ObC «YHuBepcureTckas Oubmmoreka onmany http://www.bashlib.ru/echitzal/
3. ObC «JIAHb» http://www.bashlib.ru/echitzal/

6. MaTepHaJ’leO-TeXHI/I‘IeCKaH 6333, HeoOXoauMast 1Jisl OCyIECTBJICHUA
06pa30BaTeJ1bHOFO nmpouecca mo TMCuUMIInHe

I[J'Ii[ MMPOBCACHUA JICKHMOHHBIX U IPAKTUYCCKUX 3aHATHH HCTIOJIB3YCTCH aYI[I/ITOpHHﬁ (I)OHI[
(1)I/I3I/IKO-TCXHI/I‘-ICCKOI‘O HWHCTUTYTA.

HanmenoBanme
CIEIMATN3UPOBAHHBIX Bup 3ansTuii HaumeHoBaHue 000py10BaHMs, IPOTPAMMHOTO
ayIUTOPHiA, KAOMHETOB, obecrieyeHus
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nmabopaTopuit

1

3

Bonwpmas ¢pusznyueckas
aynutopus 02

Jlexun

[ocka, KOMIIBIOTEP, MYJIbTUMEAUINHBIA IPOEKTOP,
SKpaH

[IporpamMmmHuoe obecniedenue:

1. Windows 8 Russian. Windows Professional 8
Russian Upgrade. JIutiensus OLP NL Academic
Edition, 6eccpounas. orosop Ne 104 ot
17.06.2013 1.

2. Microsoft Office Standard 2013 Russian.
JIunensust OLP NL Academic Edition, 6eccpounast.
Horoeop Ne 114 or 12.11.2014 1.

yueodnan ayoumopus 01
npoeedenusn 3auamuil
CeMUHAPCKO20 muna:
aynutopun Ne 322 wnu Ne
324 umm Ne 318 (pusmar

HpaKTI/I‘IeCKI/IC 3aHATUA

Hocka, Men, cOOpHHKH 3a7a4, KaJbKyJIsITOp

KOPITyC)

HuranpHbIN 3ai Nel | CamocTosiTenbHas Hayunblii 1 y4eOHbI (OHJ, Hay4dHAs MEPUOIUKA,

(TmaBHBIN KOpITYC, 1 ATAXK) pabota MK (monoOmok) - 3 mr, Wi-Fi moctym mms
MOOWIJIBHBIX YCTPOWCTB, HEOTPAHUYCHHBIN JOCTYI K
OBC u B/I; xoaudecTBO 0cag04YHBIX MecT — /6.

Uwuraneabii 3211 No2 (kopmyc | CaMocTosTENbHAS Hayunsnii u y4eOHBI (GOHJ, HaydHAS TEPUOIUKA,

¢uzmara, 2 3TaXK) pabora Wi-Fi  moctym s MOOWIBHBIX — YCTPOKCTB,
HeorpannyeHHbId goctyn kK ObC u B/I; konmuyecTBO
nocago4HbIx MecT — 50.

YuransHblit 3a1 Ned (kopmyc | CamocTosiTenbHas Hayunblii u yueOHblii QoHI, Hay4HAs NEPUOJMKA,

ounodaka, 4 rTax) pabora HeorpannueHHbI goctyn k ObC n BJl; xonmudecTBo

mocago4HbIx mect — 60.
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Ipunoowcenue Ne 1

MHWHOBPHAVKH POCCHUHN
OI'bOY BO «bAIIKHUPCKHUU I'OCY JAPCTBEHHbBIM YHUBEPCUTET»
®U3UKO-TEXHUYECKWI UHCTUTYT

COJEPXKAHUE PABOYEHN ITPOT PAMMBI

aucuuiuineel Judpdepenuuansuvie ypasnenus na 3 ceMmectp

OvyHas

thopma 00yueHus

Oo0bem
Buna padorsl
AUCIHUTITUHBI

O6mas Tpynoemkocts aucuuruinasl (3ET / gacoB) 4/144
Y4yeOHBIX YacOB HAa  KOHTaKTHYIO  palboTy ¢

MIPETO/1aBaTEIICM: 73,7
JIEKLIUHA 36
MPAKTUYECKUX/ CEMUHAPCKUX 36
J1a00paTOPHBIX
Opyrux (TpynmoBasi, HHIUBUyaTbHAs KOHCYJIBTAMS H

WHBIC BUJbl YUECOHOH JEATEIBHOCTH, NPEIyCMATPUBAIOIINE

paboty obyvarommxcs ¢ npenoaasarenem)(DKP) 1,7
Y4eOHBIX 4YacOB Ha  CaMOCTOSTEIbHYIO  paboTy

obyygaroruxcs (CP) 445
Y4eOHbIX 9acoB Ha MOJITOTOBKY K

sK3aMeHny/3aueTy/nuddepeHInpoBaHHOMY 3auery

(Kontpon) 25,8

dopMa KOHTPOJIA:
9K3aMeH 3 cemecTp
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®opma n3ydenust | OcHOBHast u
MaTepUAJIOB: JICKUMH, | IOTIONHATCIbHAS |5 o0 o ®opma
MIPaKTUYECKUe 3aHATHS, | IUTEpATYpa, Cal\I/IIOCTo;ITenLHo TEKYILETO
Ne T CEMUHAapCKue SaHATHS, | PKOMCHAYeMas | . aGore | KOHTPOIL
o, | oM@ ¥ CONCPHKAHUC nabopaTopHble paboThl, | cCTyIeHTaM CTVICHTOB I()CP C) YCIIEBAEMOCT
camocrosiTenpHas paborta u|(HOMepa s | YA 5
TPYAOEMKOCTh (B Uacax) CITHCKA)
JIK [TIP/CEM |JIP |CP
1 2 3 4 ) 6 7 8 9
Moayas 1. Iu¢pdepenunababie ypaBHeHHs 1-10 nopsiaka
JAuddepennuanbubie ypaBHeHus 1-ro nopsigka. 9 9 16 {145 aon.
INonsitue nudepeHInaIbHOrO YpaBHEHH: 10JI€ HallpaBJIeHHH, pelieHune 3a1au BeimosaeHne
pelLIeHNs; MHTEerpajbHbIC KPUBbIE, BEKTOPHOE I10JIe; (ha30BbIe 3.4 [5] Nel-6, Ne 15, Nel6 |ayauTOpHBIX U
kpuBble. Jnddepenunansueie ypaBHeHus 1-ro nmopsaxa: 1) X .~() | IOMaIIHAX
YpaBHEHMUS C pa3AesiolMMHUCA IEPEMEHHBIMU, (a’ 6)’ Ne 17-20, Ne30, 3aJIaHU,

1 |2) omHOpOOHBIE YpaBHEHUS, 3)IHHEHHOE ypaBHEHHE, 4) No 33,Ne36, Ne 36, Ne|ompocsl Ha
ypaBHeHue bepnyiu, Pukkaru, 5) ypaBHeHHE B OJIHBIX 37-45: 3aHSATHSAX,
mddepennmanax. ’ Kontp Nel

Tect Nel
Mopnyas 2. {uddepenunaibHbie ypaBHEeHHS BbICIIMX NOPSIAKOB
HuddepenumnaibHbie ypaBHEeHHs! BLICIIUX MOPSAAKOB: 9 9 18 (145 pon. | PelueHue 3anay Brimonnenue
1) ypaBHeHUsI, JOMYCKAIOIIME TIOHKECHUE TTOPAAKA; [S] Ned425,  Ned26,|ayAUTOPHBIX U

2 2) TMHEWHbIe ypaBHEHUS JTI000TO MOPSIKA; 3,4 Ned27, Ned28, Ned29,|AOMAIIHHX

3) KpaeBbI€e 3a/1a4H; Ned55. Ned56. Ned57 3aJlaHuil,
4 r 5 = ’ = s = s
) Gynicuin Tpinia NedS8, Ned63, Ned6d,|C POCHHE
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5) Teopema CyIIeCTBOBAHUS U CIUHCTBCHHOCTH PEILICHYSI 3a/1a4K No465, No 466, Ne 477, | 3aHaTHSIX,
Kommn; Ne481, Ne482, Ne 483, | Kontpombhas
6) UHTEpPBaN CYIIECTBOBAHUS PEIICHUS JINHEMHOTO ypaBHEHUS, No241. No242. Ne243 pabota No2
7) byHIaMeHTaIbHas CUCTEMa PEIICHUH; No24 4’ No24 5’ No24 63 Tect Ne2
8) ompenenurens BpoHCKoro; N_Z 1’ N_Z 2’ _2 ’
9) nuHEHHBIE OTHOPOTHBIE YPABHEHHS C TIOCTOSTHHBIMH 8251, No252, Ne253,
Koo PuLMeHTaMY; Ne254, Ne255, No267,
10) ob1ee perreHne IMHEHHOTO HEOTHOPOJHOTO YPaBHEHHS, Ne268, Ne287,
11) meTon Bapraniuy MPOU3BOIBHBIX TIOCTOSHHBIX; PelLenve 3a0au
12) nuHeliHbIe ypaBHEHHUS ¢ IOCTOSHHBIME Ko puimentamu u
HEOJJHOPOIHOCTSIMH CHEUAILHOTO BUJIA. NeS01, Ne502
NeS511, Ne512, Ne5S13,
No514, No515, Ne516,
No549, No550, No551,
No552, Ne 575, Ne576,
No577, Ne578, Ne 582,
Neo 583, No 584.
Moayasb 3. Cuctembl AuddepeHunaNbHBIX yPABHEHUH. Y CTOHYUBOCTD.
CucreMbl 00bIKHOBEHHBIX AU (pdepeHnaIbHBIX ypaBHenuii : | 9 9 18 Pemenue 3amau: Brrmosnnenue
1) HOpMaITEHBIE CUCTEMBEI; 1,4,5, gon. ayJUTOPHBIX U
2) aBTOHOMHBIE CHCTEMBI; [5]  Ne786, Ne787, JIOMAIIHUX
3) MeTO UCKITIOUCHYIS; 3.4 No788. Ne789. No789. |3anaHHid,
4) nepBbIC HHTETPAJIBI; ’ ’ | ompocs! Ha
5) pyHOaMeHTaIbHAs CHCTEMA PEIIECHHMIA; No790, No802, Ne803, |3ansrusx,
6) onpenenuTenb BpoHCKOTO; KontponbHas
7) dopmyna Octporpaackoro — JInyBusuis; Ne826, Ne828, Ne 829, pabota Ne3,

8) JIMHENHBIE CHCTEMBI C TIOCTOSTHHBIMH KO3 UITUCHTAMHY;
9) o0r11iee pelieHre TMHEHHOW HEOIHOPOIHOM CUCTEMbI

Ne830, Ne846, Ne847,
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YPaBHECHU;

10) MeTom BapuaItiy IPOU3BOILHBIX ITOCTOSHHBIX;

11) Teopema cymiecTBOBaHUS M €AMHCTBEHHOCTH PEILICHUS
3agaun Kommm as1st cucteMsl J1I000T0 MOpsKa;

NeB48, Ne849

YCTOWYHBOCTD: 9 9 18,3|1,4,5, pon. |Peuwenue sanay; Beinosnnenne

1) ypaBHEHHS B OTKJIOHCHUSIX; 5]1Ne882, Ne883, Ne884, |ayIUTOPHBIX U

2) ompezaeneHe YCTOMIUBOCTH 10 JISTIYHOBY, aCHMIITOTHYECKOM 3,4 No885. No890. No&91 No§ | AOMAIIHAX

éf;ToﬁqI{Bocm 1 SKCIIOHEHIUATbHOU YCTOWYUBOCTH; 9;" - N9’89_9, N9’9(;0, 3aJIaHNMH,
JIMHCUHBIC YPAaBHCHUA B OTKIIOHCHHAX OITPOCHI Ha

4) bynkiun JlsmyHOBa; NeS07,  Ne908,  Nedl4, 3aHATHUSX,

5) AOCTaTOYHBIE YCIOBUS ACHMIITOTHYECKON YCTONUHBOCTH; Ne915, Ne916, Ne925,| nomammss

6) YCTOMYHMBOCTH MO IEPBOMY HPHUOIIHIKEHHIO; Ne 926, Ne932,Ne933, | kourponbHas

7) dha3oBbIC TPACKTOPUHU JABYMEPHOU JIUHEHHON CUCTEMBI C Ne934, Ne935 pabota Ne3

MMOCTOSTHHBIMU K03 primeHTamu; Tect Ne3

8) oco0Oble TOUKH: ceano, y3enl, PoKyc, ISHTD.

Bcero uacos: 36 36 70,3

IIpumeuyanue 1. Yacsl Ha caMOCTOATENBbHYIO pa0OTY BKIIOUAIOT BpEeMs Ha MOJTOTOBKY K 3K3aMeHY (KOHTPOJIb).
Ipumeuyanue 2. B Tabnuiy He BriroueHo 1.7 waca ®KP (rpymmoBasi, ”HANBHyaIbHAs KOHCYJIBTAIHS U MHBIE BH]IBI y4eOHOM esITETHHOCTH BO
BpeMs CeMecTpa, Opa3yMeBaoIe KOHTAKTHYIO paboTy 00yUaroMXCsl ¢ IpenoiaBaTeiem).
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PeHdTHHI-IJIAH AU CIUIIIMHBI

JnddepeHnmanprHoe ypaBHEHHE

Hpunosxncenue Ne 2

(Hazeanue OUCYUNIUHBL CO2NACHO Pabouemy Y4eOHOMY NAaHy)

Hanpasnenue noaroroku [03.03.03] Paduogdusuka

Kypc 2, ceMecTp 3
Buner yaeOHoM bamn 3a Yucio 3amanuii | bamiel
JEeSITEIIbHOCTH KOHKpPETHOE 3a CeMecCTp MuHuManbHbIN MaxkcumanbHbI
CTYIEHTOB 3a/1aHne
Monayas 1. Iuddepenunanabubie ypaBHeHus 1-ro mopsigka
Texymmii KOHTPOJIb 0 12
KonTposbHas paboTa 1)0-2 5 0 12
Nel 2)0-2

3)0-2

4)0-3

5)0-3
Py6e:kHbIii KOHTPOJIbL 0 10
Tect Nel | 0-1 | 10 0 10
Mopayas 2. InddepeHnnajibHbie ypaBHEHHs BbICIIUX NOPAIKOB
Texymmii KOHTPOJIb 0 12
KonrponsHas pabora 1)0-2 5 0 12
Ne2 2)0-2

3)0-2

4)0-3

5)0-3
Py06e:kHblii KOHTPOJIL 0 10
Tect N2 | 0-1 | 10 0 10
Moayab 3. Cucrembl 1uddepeHIIHAIBLHBIX YPABHEHH. Y CTOIYMBOCTD
Texymmuii KOHTPOJIb 0 16
KoHnTposbHas paboTa 1)0-3 5 0 16
Ne3 2)0-3

3)0-6

4)0-2

5)0-2
Py06e:kHblii KOHTPOJIL 0 10
Tect Ne3 1 10 0 10

IHocenaemocTn
[Ipomycku -6 0
JIEKIIMOHHBIX
3aHATUN
[pomycku -10 0
MPaKTUYECKUX
3aHATHI
IoompureabHbie 0AJIbI

1. CBoeBpemMeHHOE 0 10
BBITIOJTHEHHE
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3aJJaHUI U aKTUBHAS
paboTa y TOCKH.

HNToroBblii KOHTPOJIb

DK3ameH
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