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PaBouas mporpamMma JHCIHIITHEE! «MaTeMaTuka» paspaboTaHa B COOTBETCTBHH ¢ Tpebosa-
HusMH DelepanbHOro TOCYIaPCTBEHHOrO 00pa3oBaTebHOTO CTAaH[AapTa BBICIIEr0 00pasoBaHus,
YTBEPKIECHHOTO mpuka3oM MunHcTepcTBa 00pa3oBaHHs H HAyKH Poccuiickoii ®Penepanun
20.10.2015 r. Ne 1172. INporpaMma npegHasHaueHa Jis MoArotoBku Gakanaspa 1o HanpaBJICHHUIO
35.03.06 Arponmxenepus, npoguis - Texuuyeckne cucTeMbl B arpodussece.

Hacrosmast pabouas IporpaMMa JMCIMILIMHBI COCTABIEHA B PAMKaX OCHOBHOM npodeccro-
HaTBHON 0GpasoBaTe bHOM nporpamMmbl (OITOII) H YYHTEIBAET OCOOEHHOCTH OOYYCHHS MPH HHK-
JTIO3UBHOM 0GPA30BAHHH JIHL] C OFPAaHAYEHHBIME BO3MOXKHOCTsIMH 3/10poBks (OB3) # HHBATH/IOB.

CocraBuTenH — crapimii npernogasarens Pununnosa M.B.

Pa6ouas mporpaMMa JHCIHILTHHEL 00Ccy)KeHa Ha 3aceannu Kadeapsl «MareMaTHIecKue i €CTECTBEH-
HOHAYYHBIE JIHCIATLIAHED

«3» mapra 2017 r. (mpoTtokon Ne 8).
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TEXHOJIOTAYECKOro (aKyIbTeTa

«6» mapra 2017 r. (mpotoxon Ne5 ).
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1. Mnanupyembie pe3yabTaThl 00yUYeHHSs MO AUCIUTIIIHHE,
COOTHECEHHbIE C INIAHUPYeMbIMU pe3ysbTaTtamMu ocBoeHus OIIOIT

1.1. Heap u 3a7a4n TUCHUILTHHBI

bakanaBp no Hampasienuto nmoarotoBku 35.03.06 ArpouHxeHepHs JTOHKEH ObITh MOJITOTOB-
JeH K CIEAYIOMMM BHJAM NMPO(ECCHOHAIBHONW AEATEIbHOCTU: HAay4YHO-UCCIIEAO0BATENLCKOM; Mpo-
€KTHO; MPOU3BOICTBEHHO-TEXHOJIOTUUECKOW; OpraHN3a[MOHHO-YIIPABICHYECKOM.

Hesb AucHMNIMHBI — CHOPMHUPOBATH Y 0OYHAIOLIMXCS CUCTEMY (DyHIAMEHTAIbHBIX 3HAHUM,
HEOOXOUMBIX IJISl MOCJEAYIoIIel MOAroTOBKM OakaiiaBpa, CIOCOOHOTO MPUMEHATh MaTeMaTrhye-
CKHE€ METOJbl B PELICHUM MPAKTUYECKUX 33]a4 CEIbCKOXO3ANUCTBEHHOIO MPOU3BOJICTBA, A TaKKe
CIOCOOCTBYIOILUX JaJIbHEUIIIEMY Pa3BUTHUIO JTUUHOCTH.

3agayu AMCOMIIMHBL:

— U3Y4YUTh OCHOBBI MaT€MaTHYECKOIO anmapara HeoOXOAUMOTro AJIsl PEIEHHs] TEOPETUYECKUX
U IPAaKTUYECKUX 3a7a4;

— (opmupoBaTh YMEHHUS CaMOCTOSTEJIBHO M3y4aTh yU4eOHYIO M Hay4yHYIO JUTEpaTypy Mo Ma-
TEMaTHKE U €€ IPUIOKCHUSAM;

— pa3BUBATh JOTMYECKOE U AITOPUTMHYECKOE MBILUICHHUE;
— TOBBIILIATH OOLINI YPOBEHb MATEMATHUECKOM KyJIbTYPHI;
— (GopMHUpPOBaTh HAaBBIKM MATEMaTHUYECKOTO HMCCIECIOBAHUS IMPHUKIAIHBIX BOIPOCOB, YMEHUS
HCII0JIb30BaTh MAaTEMAaTUYECKUE METOJbl U OCHOBBI MAaTE€MaTHMYECKOTO MOJEIMPOBAHHUS B

MPUKIIAJHBIX 33a4ax Oyay1ei npodeccuoHanbHOM AesITeIbHOCTH.

1.2.

POBAHHOCTH KOMIIETEHIIUI1)

IInanupyembie pe3yjbTaThl 00y4eHHs M0 JUCHHUILINHE (TOKa3aTeJ M chopMHu-

[Inanupyemsle pe-
3yJbTaThl OCBOCHUS

[Tnanupyemble pe3yiabTaThl 00yUYEHHS MO AUCIUTIIIMHE

OIIOII
3HAHUSA YMEHHUS HAaBBIKU
(kommeTeHIUH)
OIIK-2 OOyuarommiicst gomkeH | OOyuaromuiicst  gon- | OOydJarommiicss — J10JI-

CIIOCOOHOCTH K HC-
M0JIB30BaHHIO OC-
HOBHBIX 3aKOHOB €C-
TCCTBCHHOHAYYHBIX
JMCITUILIAH B TIPO-
deccuoHanbHOMU aes-

3HAaTh. OCHOBHEIE IOHS-
THS W METOJBI Kypca
MaTeMAaTHUKH, KOTOpbIE
HEOOXOUMBI JIJISl TIPH-
MEHEHHS 3aKOHOB €CTe-
CTBCHHOHAYYHBIX JTUC-

’)KEH YMETh. MCIOJIb30-
BaTh MaTeMaTHYCCKHUH
anmapar Jyisi peuieHus
3a7a4 C MPUMEHEHUEM
OCHOBHBIX 3aKOHOB €C-
TECTBEHHOHAYUYHbIX

’KCH BIIQJICTh. HaBBIKA-
MU HUCIIOJIB30BAaHHUS Ma-
TEMaTHYECKOro  ara-
pata mis  pa3pabdoOTKH
MaTeMaTUYECKUX  MO-
JIeJIel TIPOLIECCOB U SIB-

TEJILHOCTH IUIUIMH B TIPOQECCHO- | MUCIHUIUIMH B TIpodec- | JICHUH, pelieHus mpak-
HAJIBHOW JICSITETPHOCTH | CHOHAIBHOM JeATeNb- | THYECKUX 3a1ad Ipo-
(b1.5.22 -3.1) HOCTH dbeccuoHabHOM  Jesi-
(b1.5.22 -V.1) TEJIBHOCTH
(b1.5.22 -H.1)
OIIK-4 OOyuarommiicst omkeH | OO0ydaronuiics: 10J1- OOyuaromuiics  J10J1-

CIIOCOOHOCTD peuarb
HWHXXCHCPHBIC 3aJa4u
C UCIIOJIb30BAHUECM
OCHOBHBIX 3aKOHOB
MCXAaHUKH, IJICKTPO-
TCXHUKH, THAPABJIN-

3HaTh: (PyHIaMEHTaJb-
HbIE OCHOBBI Kypca Ma-
TEMaTUKH  HeoOXonu-
MbI€ ISl pPELICHUS] MH-
KEHEPHBIX 3a7a4 C MC-
M0JIb30BAHUEM  OCHOB-

JKE€H yMETh: IpUMe-
HATH MaTEMaTHYCCKUH
amnmnapar JJis pelIeHUs
TUMOBBIX HHKEHEPHBIX
3aJ1a4 C UCIT0JIb30Ba-
HHUEM OCHOBHBIX 3aKO-

JKCH BJIAJCTh: HAaBBIKa-
MH TIOCTPOCHHA MaATC-
MaTH4YCCKHUX MOI[GJ'IGI\/'I
HHXCHCPHBIX 3aaad C
HUCIIOJIB30BaHHECM ocC-
HOBHBIX 3aKOHOB MC-




HBIX 3aKOHOB MCXAaHH-
KH, DJIEKTPOTEXHHUKH,
TUJIPABINKH, TEPMOIH-
HaMHKHU U TEIIOMAcCCO-
oOMeHa

(b1.5.22 -3.2)

KH, TCPMOJANHAMUKHA
M TEII0MaccooOMeHa

HOB ME€XaHHUKU, DJICK- XaHUKH, SHCKTPOTCX-
TPOTCXHHUKHU, TUAPAB- HUKHU, TUApPABJINKH,
JIMKH, TepMO)II/IHaMI/IKI/I TCpMOI[I/IHaMI/IKI/I n TEC-
U TerioMaccoooMeHa mioMaccooOMeHna
(1.5.22-V.2) (51.5.22 -H.2)

2. Mecto aucuunjunbl B cTpykrype OIIOII
Hucnunnuna «Marematnka» OoTHOcHTCS K 0OazoBoit yactu bioka 1 (b1.5.22) ocHoBHOI
npodeccroHanbHO 00pa3oBaTeNbHON MporpaMMbl OakaliaBpuaTa MO HAMPABICHHUIO MOATOTOBKH
35.03.06 Arpounxenepus, npopuib — TexHUUeCKHe CUCTEMBI B arpoOHU3HeCe.
Pa3nesibl IMcUMIVIMHBI M MEKAUCHUILUINHAPHBIE CBSI3M € 00ecnedyuBAOIMMH (IpeAlIecT-
BYIOIIUMH) U 00ecnieyuBaeMbIMH (IIOCTEAYOIUMHI) TUCHUNIIMHAMHA

HaumenoBanwne obOecrnieunBaromux (pe- DOpMUpYEMBIe KOMITETEHIIHH
MIECTBYIONINX) U 00ECIIeYNBAEMBIX (I10-
CIIEIYIOUINX ) TUCIUIUINH, IPAKTUK Pasyen 1 ‘ Paznein 2 Pasnen 3
[IpenmecTByrone QUCHUIUIMHBI B y4eOHOM IJIaHE OTCYTCTBYIOT, HOCKOJIBKY ITUCIMIDIMHA M3ydaercs B 1 cemecTpe
ITocnenyromue TUCIUILIMHEL
1. | ®usuka OIIK-2, OTIK-4 OIIK-2, OIIK-4 OIIK-2, OIIK-4
2. | MaTemaruueckuii aHaIu3 B arpo- OIIK-2, OTIK-4 OIIK-2, OIIK-4 OIIK-2, OlIK-4
WH)XCHEPHU
3. | TemorexHuka OIIK-4 OIIK-4 OIlK-4
4. | Teopernueckas MeXaHHUKA OlIK-4 OIIK-4 OIIK-4
5. | ConpoTuBieHHe MaTEPUAIOB OIIK-4 OIIK-4 OIIK-4
6. | Teopwus BeposTHOCTEH M MaTeMaTH- OIIK-2 OIIK-2 OIIK-2
YyecKasi CTaTUCTHKA
7. | Teopus MEXaHU3MOB ¥ MaIlKH OIIK-4 OIIK-4 OIlK-4
) Jletaym MalivH ¥ OCHOBBI KOHCT- OIIK-4 OIIK-4 OIIK-4
pYUpOBaHUs
9. | DIEKTPOTEXHHKA M DIEKTPOHHUKA OIIK-4 OIIK-4 OIlK-4
10. | Tuapasiuka OIIK-4 OIIK-4 OIIK-4
11. | TennorexHuka OIlK-4 OIIK-4 OIIK-4

3. O0béM IMCHUTUIMHBI H BUIbI Y4eOHOH padoThI

O6beM mucruIuivHbl coctaisieT 4 3auetHbix eaununbl (3ET), 144 akagemuueckux vaca (ma-

nee yacoB). JlucuuminHa nzydaercs B 1 cemectpe.

3.1. Pacnipenesienne o0beMa AMCOMIIMHBI 10 BUAAM Y4e0HOI padoThI

Bunx yuebHol paboThl KomnuectBo yacon

KonrakTHasi pa6ora (Bcero) 64

B ToMm uncine:

Jlexumnm (JI) 32
ITpaktryeckue 3anstus (I13) 32
JlabopaTopusie 3anstus (J13) —
CamocTosiTe;ibHasi padora ooyuawmuxcs (CP) 44
KonTpoJsb 36

HTroro 144




3.2. PacnipenesieHue y4ueGHOro BpeMeHH 10 pa3jejiaM U TeMaM

B TOM 4HCIIE
KOHTaKTHasl pa- -
No Bcero 6oTa =
B HanmenoBanue pa3ziena U TEMbI g
TEMBI 9acoB =
CPp| Z
J | J3 | 113 o
1 2 3 4 5 6 7 8
Paznen 1. JIunelinas u BekTopHas anredpa
1.1. | DnemMeHThl IMHEHHOU anreOpsl 16 4 - 6 6
1.2. | DnemMeHTbI BEKTOPHOM anredpsl 18 6 - 6 6
Paznen 2. Ananutuyeckasi reoMeTpusi
2.1. | A”anutuyeckasi reOMETpHs Ha INIOCKOCTH 20 8 - 6 6
2.2. | AHanuTHu4eckasi TeOMETpHs B IPOCTPAHCTBE 16 4 - 8
Pa3nen 3. BBenenue B MaTeMaTu4yecKuil aHAIIU3
3.1. | Oynknus 10 2 - 1 7
3.2. | Ilpexen. HenpepbIBHOCTH 22 8 - 6 8
3.3. | KommekcHple yncna 6 - - 3 3 X
Kontposp 36 X X X x | 36
Hroro 144 32 - 32 144 | 36

4. CTpyKTYypa M coJep:KaHue TUCIHHIIMHBI

4.1. Conep:xaHue TMCUMIINHBI
Pa3nes 1. JInneiinas u BeKTOpHasi ajredopa

DJIeMeHThI JIMHEHHOii ajredpbl

3HavyeHHE Kypca MAaTeMAaTHKH B MPOQECCHOHAIBHON MOATOTOBKE M MPOQPECCHOHAIBHOU Jesi-
TenbHOCTH. lloHATHE MaTeMaTH4ecKOro MOJEIMPOBAHMS, METOAA M AJITOpUTMa PELIEHUs 3a]ad.
DneMeHTbl MaTeMaTHUeCKOM JIOTUKU; HE0OX0IMMOe U JOCTaTOYHOE yciaoBUs. CUMBOJIBI MaTeMaTH-
YECKOM JIOTUKHU, UX UCIIOJIb30BaHUE.

Jluneiinble npeoOpa3oBaHUs U UX MaTPHIIbI, 1eHCTBUS ¢ HUMU. [loHATHE OOpaTHON MaTPHUIIBL.
CucreMsl IBYX U TpeX JIMHEHHBIX ypaBHEHUH. MaTpuuHas 3alKch CUCTEMbI JTUHENHBIX YPaBHEHUN
u e€ pemenne. Panr marpuisl. basucusiii Munop. Teopema Kponekepa-Kanemnu. MccnenoBanue
COBMECTHBIX CUCTEM JINHENHBIX YpaBHEeHUN. ba3zucHele pemenus. Cucrema N TMHEWHBIX ypaBHEHUN
¢ n "HeusBecTHhIMU. Meton ["aycca. Haxoxnenue obpaTHoi matpuilsl. OnpeneanuTenn BTOPOro u
TPETHET0 MOPSIIKOB, X CBOMCTBA. MUHOPHI U anredbpanyeckue AONOJIHEeHUs. Bpruucnenue omnpene-
JIUTEIISI pa3JIoKEHUEM 10 cTpoke (cTooiry). @opmyisr Kpamepa.

DJIeMEeHTbI BEKTOPHOM aJIredpsbl

BekTtopel. JIuneiinbie onepanuu HajJ BEKTOpaMu. TeopeMbl 0 MPpOEKIUHA BEKTOpa Ha ocb. Koop-
JMHATHI BeKTopa. JInHEeiiHO He3aBUCUMBIE cucTeMbl BEeKTOpoB. basuc. Pa3noxxenue Bekropa mno Oa-
3ucy. Hanpasnstonme KOCUHYCHI U JJIMHA BeKTopa. [IoHsATHE 0 BEKTOPHBIX Iuarpammax B HayKe U
TexHuke. CKalsipHOe NMPOU3BEICHHE BEKTOPOB U €0 CBOWCTBA, BHIPAXXEHHUE B KOOPJAMHATHOU (op-
Me. JlmHa BEKTOpa U yroji MEXIy ByMs BEKTOpaMH B KOOPAMHATHOH ¢opme. YclioBHE OPTOTrO-
HaJIbHOCTHU JIByX BEKTOPOB. MeXxaHMUECKUI U T€OMETPUUECKUN CMBICI CKaJSPHOIO NMPOU3BEIACHMUS.
BekropHoe npoun3BeneHne IByX BEKTOPOB, €r0 CBOMCTBA, BEIPAKEHHUE B KOOpIUHATHON (hopme. Y-
JIOBHE KOJUIMHEAPHOCTU JIBYX BEKTOpOB. IIpocreiimme mpuiaokeHus: BEKTOPHOIO NPOU3BEIACHMUS.
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CMmenanHoe Tpou3BeIeHHE TpeX BEKTOpoB. CBOICTBA M BBIPAKEHHME B KOOPAWHATHON (opme.
IIpumeHeHne CMENIaHHOTO IPOU3BEICHUS B PEIICHUY NIPUKJIAJHbIX 3a1a4.
Pazgen 2. AHAINTHYECKASA TeOMETPHUSA

AHaJuTHYecKasi reOMeTPHs Ha MJIOCKOCTH

YpaBHEHUS IMHUIA Ha TUIOCKOCTH. Pasnmuunbie popMbl ypaBHEHUS MPSMON Ha TUIOCKOCTH. YTOJ
MEXAY IPSAMBIMU. Y CIIOBHE NMAPAJLIENBHOCTH U IEPIEHAUKYISIPHOCTH. [lepeceuenne aByx NpsMbIX.
VYpaBHeHHE MyuyKa NPSMBIX, IPOXOJALINX Yepe3 JaHHYI0 ToukKy. Merton koopauHaT. OCHOBHbIE 3a-
Jlaud Ha METOJ KOOPJHMHAT (PacCTOSHUE MEXAY ABYMs TOUKaMHU, JIEJI€HUE OTPE3Ka B JaHHOM OTHO-
LIEHUH, PACCTOSIHUE OT TOYKHU 10 mpsMoil). KpuBble BTOporo mnopsjaka: OKpy>KHOCTb, 3JUIMIIC, T'H-
nep6oia, nmapadosa, UX Fr€OMETPUYECKHE CBOMCTBA M ypaBHEHMS. DKCIEHTPUCUTET 3JUIMIC U T'H-
nepOosibl. AcuMnTothl runepOosbl. Comnpspk€HHas runep6oia. [lonstue o6 oOiemM ypaBHEHHH
KPUBOW BTOPOT'O MOPSIJIKA U PUBEIEHUE €r0 K KAHOHUYECKO# (popme myTéM mepeHoca.

AHaJIuTHYeCKasi TeOMeTPHs B POCTPAHCTBE

[InockocTe. YpaBHEHHE IUIOCKOCTH, IPOXOASIIEH Uepe3 NaHHYIO TOUKY U IEPHEHIAUKYJISIPHO
JnaHHOMY BekTopy. OO1iee ypaBHEHHE IUIOCKOCTH U €r0 YaCTHBIE BUBL. YTOJ MEXY INIOCKOCTAMH,
YCIJIOBUS NApaJLIEIbHOCTU U NEPIEHIUKYISIPHOCTH. YTOJI MEXAY NPSMOHN U IUNIOCKOCTBIO, YCIOBHS
NapajjieIbHOCTH U NMEPHEeHAUKYISIPHOCTH. 3ajjaya O HaXOXJACHUU TOYKU MEepecedyeHus NpsIMOoN U
IIJIOCKOCTH.

YpaBHeHHE TOBEPXHOCTH B mpocTpancTBe. Lunuuapuaeckue moBepxunoctu. Cdepa. Dmaurmco-
ua. ['unepoononssl. [Tapabonouasl. Konyc. Kanonnueckue ypaBHEHUsI TOBEPXHOCTEH BTOPOIO I10-
psanka. I'eomeTpuyeckue CBOMCTBA 3TUX MOBEPXHOCTEH, HccCiIeloBaHUE X (POPMBI METOJOM ceye-
Hull. TexHuueckue NpuiI0KEHNUs1 FEOMETPUUECKUX CBOWCTB ITIOBEPXHOCTEH.

[TonsipHBIE KOOPAMHATHI HA IUIOCKOCTH, UX CBA3b C JIEKAPTOBOM CHCTEMOM KoopauHaT. KprBble
B HOJISIPHBIX KOOpJHMHATaX (KapJuoujaa, Cupalb, JeMHUcKaTa). Llununapuueckue u chepudeckue
KOOpJMHATHl B MPOCTPAaHCTBE. Pa3nuuHble criocoObl 3aJjaHus JIMHUN U MOBEPXHOCTEH B MPOCTpaH-
CTBE.

Pa3gen 3. Beegenne B MaTeMaTHUECKHI aHAJIN3

DOyHKUUA

MHoxecTBO BemecTBeHHbIX uncen. Oynkuus. Obnacte ee onpeneneHus. CriocoObl 3a1aHMs.
OcCHOBHBIE AJIeMEHTapHbIe PYHKINHU, UX CBOWCTBA U rpaduxu. CioxHble U 00paTHbIE (GYHKINHU, UX
rpaduku. Kinaccudukarmms ¢yHKITHA.

IIpenen. HenpepbIBHOCTH

UucnoBsle MOCIEN0BATENBHOCTH, X POJIb B BBIUMCIUTENBHBIX IMpoueccax. [Ipeaen gucnosoit
nocyieoBareapHocT. Cxoaaumecs U pacXoaaIuecs: YACIOBbIE TIOCIEN0BAaTENBHOCTH. TeopeMa o
CYLIECTBOBAaHMHU IIpeJiela MOHOTOHHOW OTPaHMYEHHOH TOCIeN0BaTENbHOCTH ((OPMYIHPOBKA).
Yucno e. Hatypanbhsie norapugmsl. [Ipenen ¢pyunkiuu B Touke. [Ipenen ¢pyHkuuu B 6€CKOHEUHO-
ctu. Ilpenensl MOHOTOHHBIX (GYHKUMK. beckoHeuHo Manble n 6eckoHeuHO Oonblive (QyHKIHH B
TOUKe, UX cBoicTBa. CpaBHEHHE OeCKOHEYHO MaiblX. [lopsaok MamocTH. DKBUBAJIEHTHbIE OECKO-
HEYHO Maible. HempepbIBHOCTD (PyHKIIMIT B TOUKE M HA MHOKECTBE. TOUKM pa3pbiBa (GYHKIHUU U UX
kinaccudukanuu. JledcTBus HaJl HenpepbIBHBIMU (QyHKIMAMU. HenmpepbIBHOCTE OCHOBHBIX 3JIEMEH-
TapHbIX (pyHKIMI. CBOMCTBa (YHKINHU, HENPEPHIBHOW HA OTpe3Ke: OrpaHMUEHHOCTH, CYIIECTBOBA-
HUE HauOOJBLIEr0 U HAMMEHBILIEr0 3HAU€HHH, CyIIIeCTBOBAaHUE IPOMEKYTOUHBIX 3HAUEHHH.

KommnexkcHblie yncaa

[TonsiTve M mpencTaBiIeHUs] KOMIUIEKCHBIX yucesl. POpMBl 3alMCcH KOMILIEKCHBIX 4ucel. Jlei-
CTBUS HaJl KOMIUIEKCHBIMU YK CIIAMHU.



4.2. Conep:xaHue JeKIU

n/n

HaunmenoBaunue jJeknu

Kon-so
4acoB

3HaueHue Kypca MaTeMaTUKH B MpodeccHOHAIBbHON MOITOTOBKE M MPO-
(i)eCCHOHaHBHOfI ACATCIIBHOCTH. IlousTe MaTeMaTHYECKOTO MOACIpOBa-
HUS, METOJIa W ajJrOpUTMa pEIIeHUs 3aJad. DJIEMEHTHl MaTeMaTHYeCKON
noruku. Matpuiiel. OCHOBHBIE TIOHTHS, eHCTBUS HaJ MaTtpuiiamMu. Ompe-
JeNUTeNnd 2-To U 3-ro0 MOPSAKOB M UX cBoWcTBa. MUHOpPHL U anrebpaunde-
CKHe JomnonHeHus. Paznoxenue onpenenutens mo ctpoke (ctonoiry). O0-
paTHas Matpuiia. PaHr mMaTpuiibl.

CucreMbl IByX M TpeX JIMHEHHBIX ypaBHeHUH. MaTpuyHas 3aluch cucte-
MBI JIMHEWHBIX ypaBHeHUH U €€ pemenue. Teopema Kponekepa-Kanemnu.
HccnenoBanne COBMECTHBIX CUCTEM JIMHEHMHBIX ypaBHEHHI. ba3ucHbie pe-
menust. Meron I'aycca. @opmyiiel Kpamepa.

Cuctembl KOOPAMHAT HA TUIOCKOCTH W B MPOCTpaHcTBe. Bektopsl. Jlunen-
HBIE OIlepauuu Haja BekTopaMu. IIpoeknus BekTopa Ha 0Cb, CBOMCTBA IIPO-
exuuu. [lonarne nmHelWHOro npocrtpancrBa. Koopaunatel Bexkropa. JIn-
HEelHO He3aBUCHMbIe BEKTOpPbI. IIpsMoyronbHelii 6a3uc. Pasnoxenue Bek-
TOpa B MpsiMOyrojbHOM Oasuce. Hampasistonue KOCUHYChI U JITMHA BEK-
Topa. JIuHeliHbple onepalMy HajJ BEKTOpaMU B KOOpAHHATHOU (opme. [le-
JICHUE OTPEe3Ka B 3aIaHHOM OTHOILICHHH.

CkanspHoe mpousBejeHrue BEeKTOpOB. CBONCTBA CKaJSIPHOTO IMPOU3BEJIE-
HUS, (PU3NYECKH CMBICI, BBIpAKEHHE B KOoOpauHaTHOW (opme. JlnmHa
BEKTOpa U YIroJl MEXIy JABYMsS BEKTOpaMHU. YCIOBUE OPTOrOHAILHOCTHU
JIBYX BEKTOpPOB. [IpuMeHeHne CKaIsipHOTO MPOU3BEACHHS B PEIICHUU TPH-
KJIaJIHBIX 3a/1a4.

BekTopHoe npou3BeieHuE BEKTOPOB, €r0 CBOMCTBA, BBIPAKEHUE B KOOPIHU-
HaTHOMU (hopme. YClIOBUE KOJUTMHEAPHOCTH BEKTOPOB. DU3HUECKH CMBICT
BEKTOPHOTO Tpou3BeAcHUA. [loHsATHE O CMEIIAaHHOM MPOU3BEICHHUH, BbI-
pakeHue B KoopAauHaTHOU (hopme. [IpumMeHeHe BEKTOPHOTO U CMEIIaHHO-
0 MPOU3BEICHUMN.

6-7.

VYpaBHEHHUs IMHUNA HA IUIOCKOCTH. loyIApHBIE KOOpAMHATEI HA ITIOCKOCTH.
@opMbl ypaBHEHUS NIPSMON Ha MJIOCKOCTU. YTOJ MEXIY NpsIMBIMU. Y CI0-
BUS NIAPAJUIEIBHOCTH U MEPIEHANKYISIPHOCTU NPAMBIX. YpaBHEHHUE ITyuKa
IPSIMBIX.

8-9.

KpuBsie BTOpoOro nopsijika: OKpy>KHOCTb, 3JUIMIIC, TUIepooia, mapabdoia, ux
reoMeTpHuYecKre CBOICTBa U ypaBHeHUs. Pemienue 3anad.

10.

[ToBepxHOCTH M UX ypaBHEHHs. YPaBHEHUs IUIOCKOCTU M MPSIMOM B IpPO-
CTpaHCTBE. YTOJ MEXJY IUIOCKOCTSIMH. Y CIIOBHS NapajuIeIbHOCTU U Tep-
NEHIUKYJISPHOCTH TUIOCKOCTENU. YTOI MEXy NpsMbIMU. B3anmHoe pacno-
JIO’KEHHE MPSAMBIX B IPOCTPAHCTBE. YT0J MEXY NPSIMOM U MIOCKOCTBIO.

11.

[MoBepxHocTH BrOporo nopsaka. [ummaapudyeckue mosepxHocTH. Cdepa.
Onmuncoun. ['mnepOonouasl. ITapabonouasl. ['eomerpuueckue cBoicTBa
ITHX MOBEPXHOCTEH, MCCIIeIOBaHNE UX (hOPMBI METOJIOM CEUCHUH.

12.

MHOXecTBO BelecTBeHHBIX ynces. DyHkiua. O0nacTh ee omnpeneacHusl.
Crnioco6s1 3ananus. Knaccudukanus Gpynkuuii. IlonspHsie KOOpAHMHATHI HA
ockoctd. KpuBble B momsipHbIXx KoopamHatax. CrioxHas (yHkums, ooO-
patHas QpyHKIMs, HessBHAs (DYHKIHS, TapaMeTPUUYECKH 3aaHHas (QyHKIIHS.
OcHOBHBIE dJIeMEeHTapHbIe (YHKIMH, MX CBOICTBA U TpaduKy.




/1

HauMmenoBanue neknui

Koi-Bo
JacoB

14.

HucnoBble nocneaoBaTeabHOCTH. [Ipenen 4ucioBoil mocie10BaTeIbHOCTH.
Cxopsmuecs U pacxosIIUecs YUCIOBbIE MTOCIeN0BaTeNbHOCTH. [Ipu3Haku
cxoauMocTu. Yucno e. Beruncnenue mpeaenoB YMCIOBBIX MOCIEI0BATENb-
Hocreil. [lpenen ¢yHKuu B Touke, Ha OECKOHEUHOCTH. | 'eomeTpuueckas
wutroctpanusi. OTHOCTOPOHHUE TIpeAesbl (QyHKIUNA. BeCKOHEUYHO Maibie
¢byHKIMYU, X cBoiicTBa. beckoHeuHno Oounbline QyHKIUHU, UX CBSI3b C Oec-
KOHEYHO MalIbIMU (QYHKUMSIMH. Teopembl O CBSI3U (QYHKIMH, UMEIOLIEeH
npenen, ¢ 6eckoHeuHo Manoi (yHKiuelr. OCHOBHBIE TEOPEMBI O TIpe/Ieax.
HGOHPGI[CJ'ICHHOCTI/I U MCTOAbI UX paCKpBITI/ISI. BBI‘II/ICJ'ICHI/IG O)IHOCTOpOH-
HUX IPEJIEIIOB.

15.

TeopeMbl 0 TpeeTbHOM NEPEX0jie B HEPABEHCTBAaX. 3aMevaTesIbHbIC Mpe-
nenbl. CpaBHEHHE OECKOHEUHO MalblX (YHKIMA. DKBUBAJCHTHBIE OECKO-
HEYHO MaJible (DYHKITHH.

16.

HenpepsiBHOCTh (yHKIMIT B TOYKE M HAa MHOXECTBE. TOYKM pa3pbiBa
¢GyHKIMK U UX Knaccupukanuu. JleiicTBus Hag HeNpepbIBHBIMU (YyHKIUS-
Mu. HempepsIBHOCTh OCHOBHBIX 3J€MEHTapHbIX (QyHKuui. CBoHcTBa
(GyHKIMH, HENpepbhlBHON Ha OTpe3ke (OrpaHMYEHHOCTh, CYILECTBOBAaHUE
HAaMMEHBUIETO M HauWOOJBIIETO 3HAYEHHH, CyIIECTBOBAaHHE MPOMEKYTOU-
HBIX 3HAYCHUH).

Hroro
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4.3. Conep:xaHue J1a00paTOPHBIX 3aHATHI

JlaboparopHble 3aHATHS HE IPEAYCMOTPEHBI yUeOHBIM TIAHOM.

4.4. Coaepxxanue NPaKTHYECKUX 3aHATHIA

/i

Haunmenopanue MPaKTUYCCKUX 3aHATUH

Koi-Bo
JacoB

DneMeHTHI JIMHEHHOU anreOpbl

DJeMeHThI BEKTOPHOHU asreOpbl

AnamuTtnyeckas TCOMETPHA HA IIIOCKOCTHU

Amnanutuyeckas TCOMCTpPHUA B IPOCTPAHCTBC

DyHKIUA

IIpenen. HenpepblBHOCTH

N gAwWN I

KommiekcHble unciia

WP~ OOIO®

Hroro

4.5. Buabl u cojiep:KaHue CAMOCTOSITEILHOH PadoThI 00y4ar0NXCSsI

4.5.1. Bunsl caMOCTOATENbHOM paboThl 00yYaOIINXCs

Bupl camocTosTenbHONH PabOThI 00yUYarOIIUXCS

KomnunuectBo

qaCcoB

HO,[[I‘OTOBKa K IIPAKTUYCCKUM 3aHATHAM

38

CaMocCTOSTeIIHFHOE HU3YYCHUC OTHCIBbHBIX TCM U BOIIPOCOB

6

Hroro

44




4.5.2. ConepxaHre caMOCTOSTEIIBHON pabOThI 00YYarOIIIXCS

No Kon-Bo
HaumenoBanue Tem 1 BOnmpocoB
/1 4acoB
Marpuiipl, 1eCTBUS C HUMH. BbIYuCIeHHUE ONpenenuTesied pa3IndyHbIMU CIIO-
1. cobamu. Pemienne cuctem TUHEHHBIX ypaBHeHUN MeTtonoM [aycca, mo ¢popmy- 6

nam Kpamepa, ¢ momolpio 00paTHON MaTpHUIIbI.

JIuneiinble omepanuu Haja BekTopamu. PaznoxkeHue Bekropa mo 0Oasucy. Ha-
IPaBJISIOIIME KOCUHYCHI M JUIMHA BeKTopa. [IpuMeHeHue ckalsipHOro, BEKTOp-
HOro, CMCII1aHHOT'O HpOI/ISBGIIeHI/Iﬁ B PCIICHHHU IMPUKIIAAHBIX 3aJay. ITonstue o
BEKTOPHBIX IUarpaMMax B HayKe U TEXHHKE.

Paznuunbie popMBl ypaBHEHUS MPSIMON Ha IUIOCKOCTH. PereHue 3ama4 Ha Me-
TOJI KOOPJMHAT (PacCTOSHUE MEXy IBYMs TOUKaMH, [ICJIEHUE OTpe3Ka B JaH-
3. HOM OTHOLIEHHMH, PacCTOSIHUE OT TOYKU 10 Inpsimoii). Kpussle BTroporo nopsa- 6
Ka: IIPUBEJICHUE K KAHOHUYECKOMY BH]y, IIOCTPOEHHUE HA IJIOCKOCTH. TexHnye-
CKHE IPUJIOKEHUS] T€OMETPUYECKUX CBOMCTB KPUBBIX.

I'eomeTpHuueckue CBONCTBA MOBEPXHOCTEH BTOPOrO MOPSAKA, UCCIEIOBAHUE UX
4. dopmbl MeTOOM ceueHHMd. TeXHWYecKHe NPUIOKEHUS TE€OMETPUUYECKUX 8
CBOMCTB NOBepXHOCTEU. IlocTpoeHne Tesla OrpaHUYEHHOrO MOBEPXHOCTSIMH.

[Toctpoenue rpadukoB 3jeMEHTapHbIX (YHKIMNA IMyTeM IpeodpazoBaHuil (ma-

> paJLIIENbHBIN IEPEHOC, PACTHKEHUE (CKATHE), OTOOPAKECHHE). !
6 BrrurciieHue mpeiesioB YMCIIOBBIX TMOCICI0BATSIIBHOCTEH, TIPEIeIOB (hyHKITHH. 8
' HccnenoBanne QyHKIM HA HEPEPHIBHOCTb.
7. cDOpMBI 3aIIMCHU KOMIIJICKCHBIX YHCCII. ﬂeﬁCTBI/Iﬂ HaJd KOMIUICKCHBIMU YUCJIaAMMU. 3
Hroro 44

5. Y4yeOHO-MeTOIMYECKOE O0ecTeYeHHe CaMOCTOATEIbHON padoThl 00yYaloIIUXCsl
10 JUCIUILINHE

YuebHOo-MeToanuecKkue pa3padboTku umerorcs B Hayunoit 6ubnmuoreke DdI'BOY BO  HOxHo-
VYpansckuii 'AY:

1. TumnoBeie pacuersl mo Teme «OmpeneauTeny, MaTPUIbl, CUCTEMbl JTUHEHHBIX ypaBHEHUU.
BekTtopHas anreOpa. AHaiuTHdecKkass T€OMETpPHUs» Uil CaMOCTOSITENIbHOM paboThl CTYJIEHTOB
[DnexTponnsblit pecypc] / coct.: I'.A. Jlapuonosa [u np.]; UI'AA. — Uensounck: UT'AA, 2013. — 51
c. — Pexxum moctyna: http://192.168.0.1:8080/localdocs/vmat/30.pdf

2. TunoBble pacueThl o TeMe «BBeneHue B MaTeMaTHuecKuil aHanu3 GyHKIUU OAHON JeHCT-
BUTEJIBHON IMEPEMEHHOI» JUISI CaMOCTOSTCIIBHOW pabOThI CTYJIEHTOB [DJIEKTPOHHBIN pecypc]: me-
toa. ykazanust / cocT.. O.E. Akynuu [u ap.]; UT'AA. — 2-e usn, nepepad. — Yensaounck: UIAA,
2013. — 72 ¢. — Pexxum nmocryna: http://192.168.0.1:8080/localdocs/vmat/18.pdf

6. @OH/T OIIEHOYHBIX CPEIACTB IJIsl IPOBeIeHHSs MPOMEKYTOYHOI aTTeCTAlHN
00yYaumuXxcs Mo TUCHUIINHE

Jlnst ycTaHOBJICHUSI COOTBETCTBHSI YPOBHSI MOATOTOBKHM oOydvarontuxcs TpedoBanusiM OI'OC
BO, pa3zpaboran (GoHA OLIEHOYHBIX CPEACTB AJI TEKYIIETO KOHTPOJIS yCIIeBAEMOCTH U MPOBEICHUS
MMPOMEXKYTOYHON aTTeCTAMKM OOYyYaromuXcs Mo JUCHUIUINHE. DOH/ OLICHOYHBIX CPEICTB TMpe.l-
ctasieH B [Ipunoxenun Ne 1.

7. OCHOBHAA ¥ I0NOJHUTEIbHAS yUeOHasl IUTePaTypa, He0OX0AuMAasi 1JI OCBOEHMSI
AUCHHUIJIMHBI

OcHOBHas ¥ IONOJHUTENbHAs yueOHas aureparypa umeercs B Hayunoii Oubanoreke u siek-
TPOHHOH MH(popMaIoHHO-00pazoBaTensHO cpene PI'BOY BO OxHo-Ypansckuii [AY.
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http://192.168.0.1:8080/localdocs/vmat/30.pdf
http://192.168.0.1:8080/localdocs/vmat/18.pdf

OcHoBHas1 InTepaTypa

1. Bepman I'.H. CO60opHUEK 33129 IO KypCy MaTeMaTHIECKOTO aHAIN3a. [ DIEKTPOHHBIH pe-
cypc] — Onextpon. nan. — CII6: Jlans, 2017. — 492 c. — Pexxum nocryna:
http://e.lanbook.com/book/89934

2. bepmanT A.®. KpaTkuii Kypc MaTeMaTHUECKOro aHanu3a. [DneKTpoHHbIi pecypc] / A.O.
bepmant, N.I'. ApamanoBuu. — DnekrpoH. nad. — CII0: Jlawp, 2010. - 736 c.—Pexum pocrymna:
http://e.lanbook.com/book/2660

3. Bmoun A.1O. Briciiast marematuka. CTaHmaapTHBIC 3a7a9d C OCHOBAaMH TEOPUU. [DIiek-
TpoHuHsIii pecypc]| / A.IO. Baosun, JI.B. Muxanesa, B.M. Myxuna. — Onextpon. nas. — CII6: Jlanb,
2009. — 192 ¢. — Pesxum pocrymna: http://e.lanbook.com/book/45

4. Boinkos O.B. [Ipaktnueckue 3anatus no anredpe. KomiiekcHble yncia, MHOTOUYJIEHBI.
[DnexTponnstit pecypc] / F0.B. Bonkos, H.H. Epmonaesa, B.A. Ko3siauenko, I'.11. Kyp6artosa. —
OnekrpoH. naH. — CII6: Jlans, 2014. — 192 c. — Pexxum gocryma: http://e.lanbook.com/book/51935

5. Knerennk JI.B. COopHUK 337124 IO aHATUTHIECKON T€OMETPHUH. [ DIEKTPOHHBIN pe-
cypc] — Onexrpon. nan. — CI16: Jlans, 2017. — 224 c. — Pexxum nocryna:
http://e.lanbook.com/book/92615

6. Harancon W.I1. Kpatkuii Kypc BeICIIeld MaTeMaTHKH. [DJIEKTPOHHBINA pecypc] — Diek-
tpoH. naH. — CI10: Jlaub, 2009. — 736 c. — Pexxum moctyma: http://e.lanbook.com/book/283

7. unaye B.C. Hauvana Bbicmield MarteMaTuKH. [DIEKTPOHHBIN pecypc]| — DIEKTPOH.
nan. — CII6: Jlans, 2013. — 384 ¢. — Pesxxum moctyna: http://e.lanbook.com/book/5713

JlonoIHUTeIbHAS JTUTEPaTypa

1. Anexcannpos I1.C. Kypc ananutuyeckoil reoMeTpUr U JTUHEHHON anreOpsl. [ DIeKTPOH-
HbIH pecypc] — Dnextpon. naH. — CII6: Jlanp, 2009. — 512 c. — Pexxum noctyna:
http://e.lanbook.com/book/493

2. Bnosun A.}O. CripaBOYHUK 1O MaTeMaTHKe Ui OakalaBpoB. [DIEKTPOHHBIN pecypc] /
A.1O. Bnosun, H.JI. Boponrora, JI.A. 3onkuna, B.M. Myxuna. — DnektpoH. maH. — CI16: Jlans,
2014. — 80 c. — Pexxum moctyma: http://e.lanbook.com/book/51722

3. Hopodeer C.H. Briciias matematuka [DnekTpoHHbli pecypce] / C.H. JlopodeeB. Mock-
Ba: Mup u oOpaszosanwue, 2011. — 591 c. — Pesxum gocryma:
http://biblioclub.ru/index.php?page=book_view_ red&book_id=102357

4. Jlucnukna B.T. Maremaruka B 3ajadax C peIICHUSMHU. [DJICKTpOHHBIA pecypc| /
B.T. Jlucuukun, N.JI. Conoseitunk. — Inextpon. maH. — CII6: Jlanp, 2014. — 464 c. — Pexxum noc-
tyna: http://e.lanbook.com/book/2785

5. Munocues B.b. (mox pea.) Kypc matematuku A TEXHUUECKHUX BBICIIUX y4eOHBIX 3aBe-
nenuil. Yacte 1. Ananutuueckas reometpus. [Ipenenst u psabl. @yHkunu u npousBoHble. JInHe-
Has ¥ BEKTOpHas anredpa [DIeKTpoHHBIN pecypc]: yueoHoe mocodue / B.b. Munocues (o pen.),
E.A. Tlymkaps (non pen.), B.I'. 3y0kos [u ap.]. — CII6: Jlans, 2013. — 543 c. — Pexum nocryna:
http://e.lanbook.com/books/element.php?pll_id=30424.

6. [pomkun C.C. MaTtemaruka Juist perienust pu3udeckux 3aaad. [ DIeKTpOHHBINA pecype] —
Dnextpon. nad. — CII6: Jlans, 2014. — 384 c. — Pesxum pocrtyma: http://e.lanbook.com/book/53688

Ilepuoauyeckune U3aHusA:
«Hayka u xxusHbp», « Texnuka — mosoaexmw», «Kpanm.

8. Pecypchl mHGOPMALMOHHO-TeIeKOMMYHUKANIMOHHOH ceTH « AUHTEpHETY,
Heo0X0AuMbIe [JIs1 0CBOCHHS IMCIHIIJIMHbI

1. EnvHoe OKHO IOCTyIa K yueOHO-MeTOMYeCKUM pa3paboTkam https://toypray.pd
2. OBC «Jlanby» http://e.lanbook.com/
3. Yuusepcurerckas 6udanoreka ONLINEhttp:/biblioclub.ru
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http://e.lanbook.com/book/89934
http://e.lanbook.com/book/2660
http://e.lanbook.com/book/45
http://e.lanbook.com/book/51935
http://e.lanbook.com/book/92615
http://e.lanbook.com/book/283
http://e.lanbook.com/book/5713
http://e.lanbook.com/book/493
http://e.lanbook.com/book/51722
../../../Downloads/Дорофеев%20С.%20Н.%20Высшая%20математика%20%5bЭлектронный%20ресурс%5d%20/%20С.Н.%20Дорофеев.%20Москва:%20Мир%20и%20образование,%202011.-%20591%20с. Режим%20доступа:%20http:/biblioclub.ru/index.php?page=book&id=102357.
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../../../Downloads/Дорофеев%20С.%20Н.%20Высшая%20математика%20%5bЭлектронный%20ресурс%5d%20/%20С.Н.%20Дорофеев.%20Москва:%20Мир%20и%20образование,%202011.-%20591%20с. Режим%20доступа:%20http:/biblioclub.ru/index.php?page=book&id=102357.
../../../Downloads/Дорофеев%20С.%20Н.%20Высшая%20математика%20%5bЭлектронный%20ресурс%5d%20/%20С.Н.%20Дорофеев.%20Москва:%20Мир%20и%20образование,%202011.-%20591%20с. Режим%20доступа:%20http:/biblioclub.ru/index.php?page=book&id=102357.
http://e.lanbook.com/book/2785
http://e.lanbook.com/books/element.php?pl1_id=30424
http://e.lanbook.com/book/53688
http://biblioclub.ru/

9. MeToauuecKkue YKazaHnus 1Jist Oﬁy‘lal()llll/IXCH M0 OCBOCHHIO TUCHHUIIIMHBI

Y4eOHO-MeToIn4ecKrne pa3paboTku uMeroTesl B HayuHoii OMOInoTeke 1 3JeKTPOHHOM WH-
dbopmarmorro-oopazosarensHoi cpene PI'BOY BO IOxuo-Ypansckuii [AY:

Tunossle pacuersl o TeMe «OnpenennuTeny, MaTpULbl, CUCTEMbI JTUHEHHBIX YpaBHEHUH.
Bekropnas anrebpa. AHanuTHYeCKas FeOMETpUs» sl CaMOCTOSATENbHOW palboThl CTY-
1.1. ngenroB [DnektpoHHbIil pecypc] / coct.: I A. Jlapuonosa [u ap.]; UI'AA. — YenssOunck:
UI'AA, 2013.-51c. -
Pexxum moctyna: http://192.168.0.1:8080/localdocs/vmat/30.pdf
TunoBbie pacueTsl Mo TeMe «BBeneHne B MaTeMaTuyecKkuil aHanu3 PyHKIIUUA OJHOU JIeH-
CTBUTEJIbHON TNEPEMEHHON» JUIsl CaMOCTOATENbHONW pabOThl CTYAEHTOB [DIJIEKTPOHHBIN
1.2.  pecypc]: meton. ykazanus / coct.: O.E. Axymuu [u ap.]; UT'AA. — 2-e u3g, nepepad. —
Yensounck: UI'AA, 2013. - 72 ¢c. —
Pexxum noctyna: http://192.168.0.1:8080/localdocs/vmat/18.pdf
KommiekcHbie uncia [DneKTpOHHBIN pecypc]|: METOIMYECKHe YKa3aHus / COCT.:
1.3. C.A. Ckpunka, A.C. Yrpiomosa; UI'AA. — 2-e u3n., nepepad. — Yensabunck: UTAA,
2013. — 44 c. — Pexxum poctyma: http://192.168.0.1:8080/localdocs/vmat/21.pdf
BBenenue B MareMaTHueCKUi aHanu3 [ DIEKTPOHHBIN pecypc] : yued. mocobue /i camo-
CTOSITEJIBHOU PabOTHI CTYJIEHTOB OYHOM M 3a049HOU (popM 0OydeHUs (HAIpaBICHHS IO~
1.4. roroBku 23.03.03, 23.03.02, 35.03.06, 13.03.02, 44.03.04, 38.03.01, 08.03.02, cnenuais-
HocTh 23.05.01) / coct.: O. E. Axynuu [u ap.] ; FOxuo-Ypansckuit 'AY, UacturyT ar-
pounxenepun .— YenssOunck: FOxuo-Ypansckuit 'AY, 2017 .— 70 c. — Pexxum nocry-
na: http://192.168.0.1:8080/localdocs/vmat/36.pdf

10. UndopmanuoHHbIe TEXHOJIOTHH, HCIIOJIb3yeMble TPH OCYIIeCTBJIeHHH 00pa30oBaTe/ib-
HOI0 Mmpouecca 1o JMCUUILINHE, BKJII0Yasi lepeyeHb IPOrpaMMHOro odecrnev4eHus: v
HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM
B HayuHoii OubinoTeke ¢ TEpMHUHAIBHBIX CTAHIIUN MPEIOCTaBIsAETCA NOCTyN K 0a3am JaH-
HBIX:

- Koncynprantllntoc (cripaBouHbIe TPaBOBBIE CHCTEMBI);

- Texakcnept (uHpOpManmonHO-cripaBoyHas cucrema [[OCToB);

- «Cenpx03TeXHHUKa» (ABTOMATU3MPOBAHHAS CIPABOYHAS CUCTEMA).

- [Iporpammuoe obecnieuenue: MoitOduc CTangapTHBIH

11. MaTepuajbHO-TeXHHYecKasi 0a3a, He00XoAMMasi 1Jis1 OCyleCTBJIeHUs1 00pa3oBa-
TeJIbHOI'0 Npouecca no JUCHUILINHE
ITepeuyenn yueOHBIX 1a0opaTopuii, ayANTOPHIl, KOMIILIOTEPHBIX KJIACCOB

1. YyebHbIE ayIUTOpUHU JJIs1 IPOBENCHUS 3aHSATUM JIEKIIMOHHOTO U CEMHUHAPCKOTO THUIIOB,
TPYNIOBBIX U HHAUBUAYAIBHBIX KOHCYJIBTAIIUN, TEKYIIET0 KOHTPOJIS U MPOMEKYTOYHOH aTTe-
crauuu - aya. 405, aya. 501.

2. [TometieHue 7151 CaMOCTOSITETLHOM padoTHhI - ay. 303.

YueOHo-1a00paTopHOe 000pYI0OBaHUE HE UCIIONB3YETCS
12. UuHoBauuoHHBIe (OPMBI 00Pa30BaATEIbLHBIX TEXHOJIOT I

Bun 3apgarus
Jlexuun J3 I13
®Dopmbl paboTHI
AHanu3 KOHKPETHBIX
CUTYaLUI
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MNPUJIOKEHHUE Ne 1

®OH/J ONEHOYHbBIX CPEACTB

AJI TCKYIICTO KOHTPOJIA YCIIEBACMOCTHU U IPOBCACHUA HpOMC)KYTOQHOﬁ aTTeCTalnuu

obyuaromuxcs no guciumiauae b1.b.22 MaremaTuka

Hanpasnenne noarorosku 35.03.06 Arpounxenepus

[Tpoduns TexHuueckue cucTeMbl B arpodousHece

VpoBeHb BBICIIETO 00pa30BaHus — DaKaJIaBpHAT (aAKaJeMUYeCKHU)
Kpanudukauus — 6akanasp

®opma 00yueHHUs — OUHasA

YeastOMHCK
2017
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COJEPKAHUE

Komnerenmu ¢ ykazanuem stamna ux opmupoBanus B mporecce ocsoenns OIIOIL....
[lokazaTenu, KpUTEpUHM W IIKajda OLEHUBAHUS  CHOPMHPOBAHHOCTH  KOMIIETEH-

TunoBbie KOHTPOJIbHBIC 33aHUS U (WJIH) UHBIE MaTepHalibl, HEOOXOAUMBIE JIJIsl OIICHKHU 3Ha-
HUM, YMEHUHN, HABBIKOB U (UJIM) OIBITA JIEATEIbHOCTH, XapaKTepU3yomux 3tamn(sl) Gopmu-
poBaHusi KoMmrneTeHuuil B mpouecce ocBoeHust OITOIL...... ...
MeTtonnyeckue MaTepualbl, OIpenesIoIe NPoLeIypbl OLEHUBAHUS 3HaHUN, YMEHUH, Ha-
BBIKOB U (WJIM) ONBITA IEATEIbHOCTH, XapaKTepU3YIOIIMX Tar(bl)

(DOPMUPOBAHMST KOMITETEHIIHI . . .+ . v v euttetteenteeneeenteenteeenteeteeenaeeteeanaeenneenneeannens

4.1.  OueHOYHBIEC CPEICTBA ISl MPOBEACHHUS TEKYIEr0 KOHTPOJIA YCIIEBAEMOCTH. .........
4.1.1. VCTHBII OTBET HA MPAKTUUECKOM BAHITHH . . ... neeteentettantenteentene et eneenneaneeneens
4.1.2. BrInosHEHUE HHIUBUYAJTLHOTO 3a/I1aHUS (THIIOBOTO pacyeTa)

4.2.  Ilpouemypsl U OIICHOYHBIE CPECTBA ISl IPOBEICHHS IPOMEKYTOYHOH aTTeCTAIH

A.2.0. DKBAMEH. ..ttt
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1. Kommnerennuu ¢ ykazanueMm 3Tana ux (poopMupoBaHusi B Ipouecce 0CBOCHHSA

onoIi

KommieTeHmn 1Mo 1aHHOW quCIUIUIHE (OPMUPYIOTCS HAa 0a30BOM JTarie.

CIIOCOOHOCTBH K HC-
TOJIb30BAHHIO OC-
HOBHEBIX 3aKOHOB €C-
TeCTBeHHOHay‘-IHI)IX
JMCHUIUIAH B TIPO-
(beccuoHaIbHOM N1es-

’K€H 3HaTh: OCHOBHbIE
MOHSTHUS U METO/IbI
Kypca MaTEeMaTHUKH,
KOTOpPBbIE HEOOXOAMMBI
JUIsl IPUMEHEHUS 3a-
KOHOB €CTE€CTBEHHO-

YMETb. UCIIOJIb30BaTh Ma-
TEeMaTUYECKUH armapar
JUISL pELIEHU 3a1a4 C
MPUMEHEHUEM OCHOBHBIX
3aKOHOB €CTECTBEHHOHA-
YYHBIX TUCIUIUIMH B MPO-

KonTponmpyembie KoHTposnmpyembie pe3ynbTaThl 00YYSHHUS 110 JUCIUATIINHE
pe3yJIbTaThl OCBOE- 3HAHUSA YMEHHUS HAaBBIKU
Hust OITOIT
(KOMIIETEHITNN)
OIIK-2 OOyJarommiics 107- OO0yuaromuiicst 10JDKEeH OO0yuaromuiicst T0KEeH

BIIAICTh. HaBBIKAMU
WCIIOJIb30BAHUS MaTe-
MaTHUYECKOro arrmapara
JUTsl pa3paboOTKu Mate-
MaTHYEeCKUX MOJIeTeit
MPOLECCOB U SIBJICHHUIA,

CHOCOOHOCTH pemIaTh
HWHXCHEPHBIC 3a/1a41
C UCIIOJb30BaHUEM
OCHOBHBIX 3aKOHOB
MEXaHUKH, IIEKTPO-
TCXHUKU, FI/I}IpaBJ'II/I-
KU, TEPMOJMHAMUKHU
U TEII0MaccooOMeHa

JKEeH 3HaTh: QPyHaa-
MEHTaJIbHBIE OCHOBBI
Kypca MaTeMaTUKH
HEOOXOAUMBIE IS
peleHus HHXeHep-
HBIX 33124 C UCIIOJIb-
30BaHHEM OCHOBHBIX
3aKOHOB MEXAHUKH,
AIIEKTPOTEXHUKH,
THJIPABJIMKH, TEPMO-
JTMHAMUKH U TEIIO-
MaccooOMeHa —
(b1.5.22-3.2)

YMETh: MPUMEHSThH MaTe-
MaTHUYECKHH armapar Jyis
pEIICHUS TUTIOBBIX HHXKe-
HEPHBIX 33J1a4 C UCITOJIb30-
BaHHUEM OCHOBHBIX 3aKOHOB
MEXaHHKH, SIICKTPOTEXHH-
KW, THJIPABIUKH, TEPMOTHU-
HAMHUKH H TEIJIOMacco00-
MmeHa - (b1.5.22-V.2)

TEIIBHOCTH HAYYHBIX JUCHUIUIMH | ()ECCHOHANBHOM AEATENb- | pEeUICHHs MpaKTude-
B IIPO(HeCCHOHAILHOW | HOCTH — CKHX 3a/1a4 Tipodec-
JEATEIIbHOCTH — (b1.b.22-V.1) CHUOHAJIbHOU JIESATENb-
(b1.5.22-3.1) HOCTH —
(b1.5.22-H.1)
OIIK-4 OOyJaromuiics 107- OOyuaromuiics T0JDKEeH OO0y4armuiics T0KEeH

BJIaJCTh: HAaBBIKAMH
MOCTPOEHUSI MaTEMAaTH-
YECKHX MOJICIICH NHKE-
HEpHBIX 33J1a4 C UC-
MOJb30BAaHUEM OCHOB-
HBIX 3aKOHOB MEXaHHU-
KH, 3JIEKTPOTEXHUKH,
TUAPABIIUKHU, TEPMOIH-
HaMHKHU M TEIJIOMAacCco-
obMeHa —
(b1.5.22-H.2)

2. Tloka3zaTeyi, KpUTEPHUH U IIKAJIA OIeHMBAHUS C(POPMHUPOBAHHOCTH KOMIIETEHIIH A

[Tokazarenn Kpurepun u mikayia olieHUBaHHS PE3yJIbTATOB O0YUEHUS 10 AUCIUIIIINHE
OIICHUBAHMUS Henocrarounsrit JocTtatounsiii ypo- | CpeaHuil ypoBeHb Bricokuii ypoBeHb
(BYH) YPOBEHb BEHb (3auTeHo, XopoIio) | (3a4TE€HO, OTIIMYHO)
(He 3a4uTeHO, He- (3auTeHO, ya0BIIEC-
YJOBJIETBOPUTEIHHO) TBOPUTEJIHHO)
b1.b.22-3.1 | OGyuarommiics  He | OOyuaromuics OOyuarommiicst ¢ He- | OOyyvaronuiics ¢
3HAaeT OCHOBHBIC IMO- | CTA00 3HAET OC- | 3HAYUTEITHLHBIMU TpeOyemoii crere-

HATUSA W METOABI
Kypca MaTeMaTHKH,
KOTOpbIE HE00X0aU-

HOBHBIC IOHATUSA U
METOABl Kypca Ma-
TEMATHUKHU, KOTOPbIE

OmMOKaMu HW  OT-
NEeNbHBIMA TIpOOeITa-
MU 3HA€T OCHOBHBIE

HBIO IIOJHOTBI H
TOYHOCTH 3HACT
OCHOBHBIC ITOHATHUA

MBI JJI1 TPUMCHCHUSA H€06XOI[I/IMI)I IJid | IOHATUA W MCTOABI | ©  MCTOABLI KypcCa
3dKOHOB CCTCCTBCH- | IDUMCHCHUA 3aKO- | KypCa MAaTCMAaTUKH, | MAaTEMAaTUKHU, KOTO-
HOHAY4YHBIX AWCHUII- | HOB  CCTCCTBCHHO- | KOTOPLBIC HCO6XOZ[I/I- pbIC HCO6XOI[I/IMLI
JJUH B HpO(I)CCCI/IO— HAYYHbIX AJUCHHUII- | MBIl IJId IIPUMCHCHUSA | JJISA IIPUMCHCHU A

15




HaJIbHOU JEeIATEIHLHO-
CTH

JUH B TpodeccHo-
HaJIbHOU JEeATElb-
HOCTH

3aKOHOB €CTECTBEH-
HOHAYYHBIX JTUCIIHII-
TMH B Tpodeccuo-
HaJIbHOU JeSATEIbHO-
CTH

3aKOHOB  €CTECT-
BEHHOHAYYHBIX
IUCUUIUIAH B TIPO-
(beccuoHanpHOM
JESITeTbHOCTH

b1.5.22-3.2 | OGyuatomuiics  He | OOyvaromuiics OOyuatomuiicsi ¢ He- | OOyuatomuiics ¢
3HAET dbyHaameH- | cnabo 3HaeT ¢yH- | 3HAYUTEITLHBIMHU TpeOdyemMol crerie-
TaJbHBIC OCHOBHI | JaMEHTaJIbHBIE OC- | OMOKAMU W  OT- | HBIO TOJHOTBI |
Kypca MaTeMaTHKH | HOBBI Kypca MaTe- | JICJIbHBIMH IMpo0elia- | TOYHOCTH 3HAeT
HeoOXOoauMBIE Ul | MAaTUKH HeoOxonu- | MM 3HaeT (QyHaa- | pyHIaMEeHTaIbHBIC
pCIICHUs WHXEHEP- | MbIe IS PEHICHHS | MCHTAJIbHBIC OCHOBBI | OCHOBBI Kypca Ma-
HBIX 3a/1a4 C UCIOJb- | MHXKEHEPHBIX 3a/lad | Kypca MaTeMaTUKU | TEeMaTUKA HEeo0Xo-
30BaHHEM OCHOBHBIX | C HCIIOJB30BAaHUEM | HCOOXOAMMBIE IS | TUMBIC JUIS pelle-
3aKOHOB MEXAaHHKH, | OCHOBHBIX 3aKOHOB | pEIICHHS] WHXKEHEp- | HUS  HMHXKEHEPHBIX
AIEKTPOTEXHUKH, MEXaHHKH,  3JIeK- | HbIX 33J1a4 C UCIOJb- | 337a4 C HCIIOJIb30-
THJIPABIMKH, TEPMO- | TPOTEXHUKH, THU/- | 30BAHHEM OCHOBHBIX | BAHHEM OCHOBHBIX
JUHAMUKA W TEIUIO- | PaBIIMKH, TEPMOJH- | 3aKOHOB MEXAaHHKH, | 3aKOHOB MEXaHHKH,
MaccooOMeHa HAMUKA M TEIJIO- | ANEKTPOTEXHUKH, ANEKTPOTEXHUKH,
MaccooOMeHa THJIPABIMKH, TEPMO- | TUAPABIUKH, Tep-
JVMHAMUKA U TEIUIO- | MOAMHAMUKU U Te-
MaccooOMeHa moMaccooOMeHa
b1.5.22-Y.1 | O6yuatommiics  He | OOy4varomuics OoOyuarommiics yme- | OOyuaromuiics
yMEeT HCIOJb30BaTh | CIA00 yYMEET WC- | €T UCIOIb30BaTh Ma- | YMEET  HCIIOJB30-
MaTeMaTHYeCKUN MOJIb30BaTh  MarTe- | TEMAaTHYECKHiA amma- | BaTh MaTeMaTh4e-
ammapar Juis pellie- | MaTUYeCKUH amma- | paT Ui pelleHHs | CKHi ammapar s
HUS 3a]a4 C MpUMe- | paT JAis pelieHHs | 3a7a4 C MPUMEHEHH- | pEIICHUs 3a1ad C
HEHUEM  OCHOBHBIX | 337]a4 C TIPUMEHE- | €M OCHOBHBIX 3aKO- | IPUMEHCHHEM  OC-
3aKOHOB €CTECTBEH- | HIEM  OCHOBHBIX | HOB €CTECTBEHHOHA- | HOBHBIX  3aKOHOB
HOHAYYHBIX JIUCITUI- | 3aKOHOB  €CTECT- | YUHBIX JHWCIHILINH B | €CTCCTBCHHOHAYY-
TUH B TpodeccHo- | BEHHOHAYYHBIX npodecCHOHANBFHON | HBIX JTUCIUIUIMH B
HATBHOW JIEATENBHO- | IUCIUIUITMH B TIPO- | IEATEIHHOCTH C He- | mpodeccrnoHab-
CTH (beccuoHanbHOM 3HAYUTENBHBIMH 3a- | HOW JAeSITeTbHOCTH
JISSATEIIBHOCTH TPYAHEHUAMHU
b1.5.22-Y.2 | O0yuatormiicss  He | OOy4Jaromuiics OoOyuarommiics yme- | OOyuatomuiics
yMeeT  TNPHUMEHATH | CIad0 yMeeT MpH- | €T NMPUMEHATh MarTe- | yMeeT TPUMEHSTh
MaTeMaTUYECKUn MEHATh MaTeMaTH- | MATHYECKUM anmnapaTr | MaTEMAaTHYECKHUI
ammapar Juis pelle- | YeCKWM  ammapart | IS pelIeHUs] THIO- | armaparT JJjs perie-
HUSI TUIIOBBIX WH)KE- | JUI1 PEIICHUS TH- | BBIX  WHXKCHEPHBIX | HUS THUIOBBIX WH-
HEPHBIX 33/1a4 C WC- | TIOBBIX  WHXKEGHEP- | 337]a4 C UCIIOJIb30Ba- | )KEHEPHBIX 3a1ad C
MOJIb30BAHUEM  OC- | HBIX 3aJlad C UC- | HIEM OCHOBHBIX 3a- | UCIOJIb30BAHUEM
HOBHBIX 3aKOHOB | ITOJIb30BAaHHEM OC- | KOHOB ~ MEXaHHKH, | OCHOBHBIX 3aKOHOB
MEXaHHKH, JJIEKTPO- | HOBHBIX  3aKOHOB | 3JIEKTPOTEXHHKH, MEXaHHUKH,  DJIeK-
TEXHUKW, TUIPABIH- | MCXaHUKH,  OJICK- | THAPABIUKU, TEPMO- | TPOTEXHUKH, TH]-
KW, TEPMOJMHAMHUKHU | TPOTEXHUKH, THUJ- | JMHAMUKA W TEIUIO- | PABIMKH,  TEPMO-
U TelyioMaccooOMe- | paBIIUKH, TEPMOJIU- | MaCCOOOMEHa ¢ He- | TMHAMUKA | Tel-
Ha HAMUKA M TEIJIO- | 3HAYUTENIBHBIMU 3a- | JIOMacCOOOMEeHa
MaccooOMeHa TPy THCHHUSIMU
b1.5.22-H.1 | O0yuaromuiicst He OOyyarommmiics OOyyaromumiics ¢ OOyuarommiics

BJIaJICCT HaBbIKAMH
UCIIOIb30BaHUS Ma-
TEMaTHYECKOTO arl-
napara Juisi pa3pa-

ci1abo BJIaACCT HaA-
BbIKaMH HCIIOJIB30-
BaHHUA MaTCMaTH4C-
CKOT'O armapara JJIst

HEOOJIBIITUMH 3a-

TPYTHEHUSMU BJIa-
JleeT HaBbIKAMH HUC-
[IOJIE30BAHUS MaTe-

CBOOOIHO BJIaJI€E€T
HaBBIKAMM HCIIOJIb-
30BaHHUSA MaTeMa-

TUYECKOTO armapa-
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0OTKH MaTeMaTHh4ye-
CKHUX MOJIeJIEH Mpo-
IICCCOB U SIBJICHMI,
penieHus npaKkTuye-
CKHX 3a11a4 podec-
CHUOHAJILHOH nesd-

pa3paboTKu mate-
MaTHYECKUX MOJIe-
JIeH MPOLECCOB U
SIBIICHHI, PEIICHUS
MPaKTUYECKHX 3a-
nad npodeccuo-

MaTHYECKOro arra-
parta a5 pa3paboTKu
MaTEeMaTHYECKUX
MOJIEIEHN MPOLIECCOB
U SIBJICHUH, PEIICHUS
IIPAKTUYECKUX 3a]a4

Ta JUIs pa3paboTKu
MaTeMaTHYECKUX
MOJIETIEN Mpouec-
COB M SIBJICHUH,
pelieHus MpaKkTu-
YECKHX 3aJ1a4 Ipo-

TEIbHOCTHU HaJIbHOM JIedTeNb- | NpodecCHOHANbHON | pecCHOHaNbHON
HOCTH JIeSITEILHOCTH eI TEILHOCTH
b1.b.22-H.2 | OGy4aromiuiics He OO0yuarommiics OO0yuarommiics ¢ OO0yuarommmiics
BJIaJie€T HaBBIKAMU cinabo Biageer Ha- | HEOOJIBIIMMH 3a- CBOOOIHO BiIaACET
MMOCTPOCHHUS MaTe- BBIKAMH TIOCTPOE- TPYIHEHUSIMU BJIa- HaBBIKAMH I10-
MaTHUYECKHX MOJE- HHSI MaTeMaTH4e- JieeT HaBbIKaMU TO- | CTPOCHUS MaTeMa-
JIEH TUTIIOBBIX MHJ)KE- | CKHX MOJEJIEH TH- CTPOCHUS MaTeMa- TUYECKHX MOJIECIEH
HEPHBIX 33/1a4 C UC- | MOBBIX HHKEHEP- THYECKUX MOJeNei THIIOBBIX MHIKE-
MOJIE30BaHKUEM OC- HBIX 3a7a4 C UC- TUTIOBBIX MH)KEHEP- | HEPHBIX 337124 C
HOBHBIX 3aKOHOB MOJIb30BAaHHUEM OC- | HBIX 3a7a4 C UCIOJIb- | UCIIOJb30BAaHUEM
MEXaHUKH, SJICKTPO- | HOBHBIX 3aKOHOB 30BaHHEM OCHOBHBIX | OCHOBHBIX 3aKOHOB
TEeXHHKH, TUAPABIU- | MEXaHUKH, DJICK- 3aKOHOB MEXAHMKH, | MEXAHUKH, DJIEK-
KH, TCPMOJAMHAMHKHN | TPOTCXHUKH, THI- AIEKTPOTEXHUKH, TPOTEXHHKH, TH]I-
U TeromMaccooOMe- | paBIUKU, TEPMOJAU- | TUAPABIUKU, TEPMO- | PABIHMKH, TEPMO-
Ha HAMHKH U TEIUIO- IAHAMUKY U TEIUIO- | JUHAMUKHU U TEII-
MaccooOMeHa MaccooOMeHa JI0MaccooOMeHa
3. TumnoBble KOHTPOJIbHBbIE 3a/IaHUsI U (MJIM) MHBbIE MaTePHUAJIbl, HE00X0IMMBbIE J1JIsI

OLIEHKM 3HAHUI, YMEHH M1 HABBIKOB U (MJIH) ONBITA 1eATeJIbHOCTH, XapaKTepu-
3yIOIIUX 3Tanbl (OpMHUPOBAHUA KOMIIeTeHU U B npouecce ocsoenunsi OIIOII

TumnoBsle KOHTPOJIBHBIE 33aHUS U MaTepPHaJIbl, HEOOXOIUMBIE JJIS1 OLIEHKU 3HAHHWM, yMEHUH
Y HaBBIKOB, XapaKTepU3yIOIIMX 0a30BbIi 3Tal (POpMUPOBAHUS KOMIIETEHIIHI B MTPoOLiecce OCBOCHUS

OIIOII, conepxarcsi B yueOHO-METOANYECKHX pa3pabOTKax, MPUBEICHHBIX HIDKE.

1.1.

1.2.

1.3.

1.4.

Tunosble pacueTsl o TeMe «ONpPeNeIUTENN, MaTPULbL, CUCTEMbI TUHENHBIX YPAaBHEHUH.
BexTtopHas anreOpa. AHaauTH4YecKas T€OMETpUs» IJil CAMOCTOSTEIbHOW paboOThI CTY-
neHToB [DnekTpoHHBIN pecype] / coct.: I A. Jlapuonosa [u ap.]; YCAA. — UensOuHck:
UI'AA, 2013.-51c.—

Pexum noctyna: http://192.168.0.1:8080/localdocs/vmat/30.pdf

Tunossle pacueTsl o TeMe «BBeneHne B MmaTeMaTnyeckuil aHainu3 PyHKIUKA OJHOU Jei-
CTBHUTEJIBHON IMEPEMEHHON» I CaMOCTOSITEIbHONH pabOThl CTYJEHTOB [DIEKTPOHHBIH
pecypc]: meron. ykazauus / coct.: O.E. Akynua [u np.]; UTAA. — 2-e usn, mepepad. —
Yenaobunck: UI'AA, 2013. - 72 ¢c. —

Pexxum moctyna: http://192.168.0.1:8080/localdocs/vmat/18.pdf

KommnekcHble uncna [DneKTpoHHBIN pecypc]: MeToanYecKie yKa3aHus / COCT.:

C.A. Ckpunka, A.C. YrpromoBa; UI'AA. — 2-e uzn., nepepad. — Yensounack: UTAA,

2013. — 44 c. — Pexxum nocryna: http://192.168.0.1:8080/localdocs/vmat/21.pdf

Brenenue B MaTeMaTuueckuii aHaim3 [DNEKTPOHHBIN pecypc] : yuel. mocodue st caMo-
CTOSITENIHON pabOThI CTYACHTOB OYHOM M 3a04HOM (opM 00yueHus (HampaBiIeHUs MO-
rotoBku 23.03.03, 23.03.02, 35.03.06, 13.03.02, 44.03.04, 38.03.01, 08.03.02, cneunanb-
HocTh 23.05.01) / coct.: O. E. Axynuu [u ap.] ; FOxHo-Ypansckuit AY, UacTuTyT ar-
poumxkeHepun .— Yensounck: FOxno-Ypansckuit 'AY, 2017 .— 70 c. — Pexxum nocty-
na: http://192.168.0.1:8080/localdocs/vmat/36.pdf
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JlaHHBIC METOIUYECKHE Pa3pabOTKH UCTIONB3YIOTCS TPU aHAIN3¢ KOHKPETHBIX CUTYaIUi
(cm. m. 12 PILJT).

4. MeTtoauuyeckue MaTepuaJibl, oNpe/ie/0Ie NPoueAyPbl OlleHUBAHUS 3HAHUI,
YMeHM, HABBIKOB M (MJIH) ONBITA AeSITeIbHOCTH, XapaKTePU3yIuX 3Tan(bl) popmMu-
POBaHUs KOMIIETEeHIHI
B nanHOM pa3zzene MeToIuMYecKue MaTepuaibl, ONPENEIISIoIIre MPOLEayphl OLIEHUBAHUS
3HaHUI, YMEHUH, HABBIKOB, XapaKTEepU3YIOUIMX 0a30BbIi 3Tanm (OpMUPOBAHHUS KOMIIETCHIMN MO
JUCHUIIIIMHE «MaTeMaTI/IKa», MMPUBCACHBI IMPUMCHUTCIBHO K KaXJIOMY M3 HUCIIOJB3YEMBIX BHJ0B
TEKYILEr0 KOHTPOJISl YCIIEBAEMOCTH U POMEXYTOUYHON aTTeCTallui 00yYaroIuXcs.

4.1. OueHo4HbIE CPeCTBA 1JIsl IPOBEAeHUsI TEKYIEero KOHTPOJIS yCIeBaeMoCTH
4.1.1. YCTHBIM OTBET Ha MPAKTHYECKOM 3aHSATHH

VYCTHBIN OTBET HAa MPAKTHUYECKOM 3aHITHM UCIOJb3YETCS U1 OLIEHKH KayecTBa OCBOCHHUS
oOy4aronuMcsi OCHOBHOM IpodeccuoHabHON 00pa30BaTeabHONW MPOrpaMMBbl 10 OTAENIbHBIM BO-
mpocaM M TeMaM AUCUUIUIMHBL. TeMbl U Tuianbl 3anstuid (m. 3 PIIJ[) 3apanee coobmatorcs oOy-
yaromuMcs. B xoze npakTHyecKux 3aHATUN HCIONb3YEeTCs METOJ] aHaIN3a KOHKPETHBIX CUTYallUi,
KOTOPBII COCTOMT B TOM, YTO OOyd4aroleMycs Ipejiaraercsi NpuKkiaaHas 3ajada, B KOTOpoil omnu-
CBIBAETCS KOHKPETHAs CJIOXKUBLIASICS CUTYalUsl, CTYIEHTY HEOOXOAUMO OCYLIECTBUTH MOUCK ITyTeH
pelIeHns peAIoKeHHON 3a1aun. [Ipy aHan3e KOHKPETHBIX CUTyalui UCIOJIb3YIOT METOJUYECKHE
pa3paboTku, ykazanasie B 1. 3 ®OC.

Pe3ynpTar BBINOIHEHMS ATOrO 3aJaHMs OLICHMBAETCS C Y4YETOM CIEAYIOLIUX KPUTEPUEB:
MIOJIHOTa MPOPaOOTKH CHUTyallMH; IOJHOTA BBIIIOJIHEHUS 3a/laHus; HOBHU3HA M HEOPAMHAPHOCTH
IIPEICTABICHHOIO MaTepualla U PEeUICHU; IEepCIEKTUBHOCTh U YHUBEPCAJIBHOCTD PELIEHU; yMme-
HUE apTyMEHTHPOBAHO 0OOCHOBATh BHIOPAHHBIN BapuaHT peuieHus. Pa3oupas KOHKpETHYIO CHTya-
110, o0yyaromuiics (GakTUYECKH MOy4aeT Ha PyKH TOTOBOE pEIIeHHEe, KOTOPOE MOKHO MpHMe-
HUTHh B aHAJIOTUYHBIX OOCTOSTENBCTBAX, 3TO B JaJIbHEHIIEM CrIOCOOCTBYET (hOPMUPOBAHHIO HABHI-
KOB peleHusi Oosee cepbe3HbIX MpoOieM. OTBET OLEHUBAETCS OLEHKON «OTIUYHO», «XOPOILIOH,
«yJOBJIETBOPUTEIBHO» WU «HEYIOBIETBOPUTEIHHOY.

Kputepuu onenku orsera (Tabil.) JOBOASATCS 1O CBeACHUs 00ydalolIuXcsl B Hauaje 3aHATHH.
Omnenka 00BSABISIETCS 00YUAIOIIEMYCsl HETIOCPEACTBEHHO TOCIE YCTHOTO OTBETA.

IlIkana Kputepun oneHuBanus
Ouenka 5 - 00yJaroIUICs TIOJTHO YCBOMIJ YUeOHBIN MaTepua;
(oTIMYHO) - IPOSIBIISICT HABBIKM aHallM3a, 000OIIEHUs, KPUTHUYECKOTO OCMBICIIE-

HUS U BOCTIIPUATHS MH(OpMAIMK, HABBIKM NPUMEHEHUSI OCHOBHBIX Ma-
TEMaTUYECKHX METO/IOB,;

- MaTrepuall U3JI0KEH I'PaMOTHO, B OIIPEIEICHHON JIOTHYECKOU MOCIIe-
JIOBAaTEIbHOCTH, TOUHO UCIIOJIb3YETCS] TEPMUHOIOTHS;

- TI0Ka3aHO YMEHHE WIIOCTPUPOBATH TEOPETUUECKUE MTOJOKEHHS KOH-
KPETHBIMU IPUMEpPaMU, IPUMEHATh UX B HOBOW CUTYalluy;

- IPOJIEMOHCTPUPOBAHO YMEHHE PELIaTh IPUKJIaJHbIE 33/1a4H;

- IPOJIEMOHCTPUPOBaHa C(POPMUPOBAHHOCTh U YCTOWYMBOCTh 3HAHHIH,
YMEHUI U HaBBIKOB;

- MOTYT OBbITh JOMYIIEHbI OJ{HA-/IBE HETOYHOCTH MPU OCBEUICHUU BTO-
POCTENIEHHBIX BOIPOCOB.

Orenka 4 OTBET YAOBJIETBOPSET B OCHOBHOM TPEOOBAHUSAM Ha OLIEHKY «5», HO MPHU
(xopor10) 9TOM MMEET MECTO OJIMH U3 HEJIOCTATKOB:

- B YCBOCHHMH Y4eOHOrO MaTepualsia JOMYIIEHbI HEOONbIIHE MPOOEIBI,
HE MCKa3MBIIHNE COJICPKAHNE OTBETA;
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MIxana

Kpurepun oueHuBanus

- B pCHICHUU MPUKIAAHBIX 3a4a4 JOMYIICHbI HC3HAYUTCIbHBIC HCTOYHO-
CTH.

Orenka 3
(YIOBJIETBOPUTEIHHO)

- HEIIOJIHO WJIM HEIOCJIEN0BaTEIbHO PACKPBITO COACPKaHUE MaTepuala,
HO TMOKa3aHo oOliee MOHUMaHHE BOIPOCAa U MPOAEMOHCTPUPOBAHBI
YMEHUS, JOCTATOYHBIE IS JaJIbHEHIIETO YCBOCHUs MaTepuaa,

- UMEJIUCh 3aTPYyIHEHUS WIH JOMYIIEHbl OUTMOKU B OMPEIEICHUN TTOHS-
TUH, UCIOJIb30BAHUM TEPMHUHOJIOTMH, B IPUMEHEHUM MAaTEMAaTUYECKUX
METOJIOB PELICHUS NPUKIAJHBIX 3a]a4, UCIIPABICHHBIE MOCIE HECKOJIb-
KHMX HaBOZAIIUX BOIIPOCOB;

- IPY HETIOJIHOM 3HaHUU TEOPETUYECKOr0 MaTepHalia BbIABICHA HEIOC-
Taro4yHast c()OPMHUPOBAHHOCTH YMEHHUH W HABBIKOB, OOy4YaIOLIHiicA HE
MOJKET MEPEHOCUTDh 3HAHUS B HOBBIE TPOOJIEMHBIE CUTYAIIUU.

Oruenka 2
(HEYTOBJIETBOPUTEIIHHO)

- HE PaCKpBITO OCHOBHOE COJICpPKaHUE YYEOHOr0 MaTepuara;

- oOHapyXeHO HE3HAaHUE WIM HEIOHMMaHue OOoJbIIeH Win Hauboee
Ba)XKHOM YacTh y4eOHOTO MaTepuana;

- JONYUICHBl OUIMOKH B ONPECNICHUU TOHATHI, NPU HCIOIb30BAaHUU
TCPMHHOJIOTHH, B MPUMCHCHUN MAaTEMaTUYCCKHUX MCTOAOB IIpHU PCUIC-
HHUY TPUKIAJHBIX 3371a4, KOTOPbIe HE UCIPABIICHBI MOCIE HECKOJIBKHX
HaBOJAIINX BOIIPOCOB;

- He C(OPMHUPOBAHBI KOMIIETCHIIH, OTCYTCTBYIOT COOTBETCTBYIOIIUE
3HAaHUWs, YMCHUS WU HABBIKH.

4.1.2. OTuer no UHAUBUAYAIHLHOMY 33JaHUIO (TUIIOBOMY PacyeTy)

WNunuBuayansHoe 3a1aHne (fanee TUIIOBOW pacyeT) UCIONB3YeTCs Ul OLIEHKH KadecTBa OC-
BOCHUS OOYYaroIMMCsl OCHOBHOM NpodeccHoHanbHOM 00pa30BaTebHON MPOrpaMMBbl 1O OT/AETb-
HBIM Te€MaM JTUCIHIUIMHBI. BapuaHTt 3amaHust [UIs KaKI0ro 00ydYaromierocs OmpeiessieTcss B COOT-
BETCTBHHU C MOPAIKOBBIM HOMEPOM B XKypHaje rpynmnbl. CoaepikaHue 3aJaHHil THIOBBIX pacueToB
MIPUBOJIUTCS B METOAMUECKHX ykazaHusx (1. 3 @OC).

[Tpu n3yueHnn AUCUUIUIMHBI «MaTeMaTHKay BIMOIHSAIOTCS CIEAYIOINE TUITOBBIE PACUEThI:

el N =

6 3amanuii).

Omnpenenurenu. Matpuibl. CUCTEMBI JIMHEHHBIX areOpanveckux ypaBHeHUH (4-6 3amanuii).
Bekropnas anre6pa (3-4 3aganus).

AHanutuyeckas reoMeTpus (5-7 3agaHui).

BBenenne B mMaremaTuyeckuii aHanu3 (QYHKUMH OJHOW JEHCTBUTEIBHON NepeMeHHOH (4-

PaGora BemomnHseTCs B OTAENBHOM TeTpanu (12-18 TUCTOB) B KIETOUKY.
TpebGoBanws pu BBHITTOJTHEHUH THUIIOBOTO pacyeTa:
— yCIIOBHE Ka)JOH 3a/ladyl BKIIEUBAETCS B TETPaJb B MEUATHOM BUJE WM MUILIETCS OT PYKH pas-

60p‘-II/IBLIM MMOYCPKOM;

— THPUBOAUTCA IIOJHOC H 000CHOBaHHOE pemicHucC ¢ HCOGXO,Z[I/IMBIMI/I IMOSACHCHHUAMU, BBIYMCIIC-

HUSAMH U pacucTaMu,

— TI0CIIe peIIeHHs 3aIMChIBACTCS OTBET;
— rpadudeckre NOCTPOSHHS BBIMOIHSAIOTCS KapaHAalIoM;
— TEKCT pelIeHus BCeX 3a/1a4 JIOJKEeH ObITh B MUCbMEHHOM BHUJIE;
— U OTMETOK U 3aMeYaHui MpernoaaBatelis J0JKHBI ObITh OCTaBJIeHbI 1oJis (3—4 cm).

TumoBoii pacuer caaercs 10 yKa3aHHOTO MPEToJaBaTesIeM CPOKa U MIPUHUMAETCS Ha IPOBEP-
Ky TOJIBKO B TOM CIIy4ae, €CH YAOBJIETBOpsAET TpeOoBaHUAM K odopmieHuto. Pabora Hax ommbdka-
MH BBITTOJTHSETCS B 3TOH XKe TETPaH U CAACTCS JUIsl TIOBTOPHON MPOBEPKH.

[IpenoaBaTens MOXKET HA3HAUYUTH 110 CBOEMY YCMOTPEHHIO 3aILUTY THUIIOBOTO pacueTa, BbI-
TTOJTHEHHOTO 00yYaroIIMCSI.
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CopeprkaHue TUIIOBOTO pacueTa W KPUTEPHUH OIEHKH OTBeTa (Tabj.) TOBOAATCS O CBEACHUS
oOyJaromerocsi coraacHo rpaduky BBIOJHEHHUS B Hayalle KaKIOro cemectpa. THUIOBOM pacuer
OLICHHMBAETCS MPENOJaBaTENEM OLEHKOHN «3aUTE€HO», «HE 3a4T€HO» U pe3ysbTaT 00bsBISETCS Ha 3a-
HSATHUU.

IlIkana Kpurtepun oneHnBanus

O11eHKa «3a4TCHO» - paboTa BBIMOJHEHA MOIHOCTHIO;

- YMCHHUC JIOTUYHO U I'paMOTHO HNPUMCHATH MAaTEMAaTUYCCKHNEC MCTOAbI
IPU PEIICHUH MPEUIOKCHHBIX 33/1a4;

- YMCHHUC 000CHOBBIBATH BI)I60p MCTOOa PCIICHUSA, ITOKA3bIBACT 3HA-
HHE OCHOBHBIX MAaTEMAaTHYCCKUX MOHSATHH MPU OTBETE HAa BOIPOCHI
npernoaaBaTesis, Crioco0eH UCTPABIATh OMIMOKH MOCIIE JTOTOTHUTEIb-
HBIX BOIIPOCOB.

OlLieHKa «HE 3aYTEHO» - paboTa BBINIOJIHEHA HE B MIOJTHOM 00BEME;

- OTCYTCTBHE HEOOXOANMBIX TEOPETUUECKUX 3HAHU;

- IOTIyIIEHbI TpyOble OMMUOKY B MPUMEHEHUU aIrOPUTMOB MaTeMaTH-
YECKHUX METOJIOB PELICHUs 3a]1ay.

4.2. Ilpoueaypsl U OLlEHOYHBIE CPEACTBA /IJIsl MPOBEAEHHS MPOMEKYTOYHOMI
aTTecTalnN
4.2.1. Dx3aMeH

OK3aMeH sBisieTcsl (OpMO OLIEHKM KauyecTBa OCBOCHMs O0YyYaroIMMCsl OCHOBHOI mpodec-
CHOHAJIbHOW 00pa30BaTeNbHOM IpOorpaMMBbl IO paszjaenaMm JuciuiuinHel. [lo pesynabTaram sx3aMeHa
o0yyaroleMycs BBICTABISICTCS OLICHKA «OTIMYHO», «XOPOIIO», «YyIOBIETBOPUTEIBHO» WIH «HE-
YZIOBJIETBOPUTEIBLHOY.

OK3aMeH 10 AUCHMILIMHE POBOJUTCS B COOTBETCTBHM C PACIIMCAHUEM IPOMEKYTOUYHOM at-
TECTallH, B KOTOPOM YKa3bIBAa€TCsl BpEMs €ro MPOBEJIEHUS, HOMEp ayJUTOPHH, MECTO MPOBEICHUS
KOHCYJIbTAllMH. Y TBEP)KIACHHOE paclCaHue pa3MelaeTcs Ha HH(GOPMAIIMOHHBIX CTEHAX, a TaKXKe
Ha o(pUIIMaTLHOM caiiTe YHHUBEpPCUTETA.

YpoBeHb TpeOOBaHMM UII MPOMEXYTOUHOH aTTecTallMu OOyYaroIUXcs YCTaHaBJIMBAETCS
paboueit mporpaMMoil TUCHUIUINHBI U TOBOAUTCS IO CBEICHUS 00yYaroNINXcs B HayaJle CeMecTpa.

DK3aMeHbl IPUHUMAIOTCSA, KaK MIPaBUII0, JJekTopaMu. C pa3pelrieHus 3aBeaytomero kapeapon
Ha SK3aMEHEe MOJKET MPHUCYTCTBOBAaTh NpENojAaBaTeNb Kadeaphl, MPUBICUECHHBIM 17 MOMOILIU B
IpreMe dK3aMeHa. B cirydae OTCyTCTBHS BEAYILIETO NMPENOJABATENS IK3aMEH IPUHUMAETCS MPero-
JlaBaTesieM, Ha3HAUYCHHBIM PaclopsKEHUEM 3aBEAYIOIIEro Kadeapou.

[TpucyTcTBUE Ha HK3aMeHe IpenojaBaresei ¢ Apyrux kadenp 6e3 COOTBETCTBYIONIETO pac-
MOPSKEHUS PEKTOpa, IPOPEKTOpa Mo yueOHoH paboTe miu ekaHa (paKkyabTeTa He JOIyCKaeTCsl.

OOyuaromiuecs: Ipy sIBKE Ha 9K3aMeH 00s513aHbl UMETh IpU ce0e 3aUeTHYI0 KHHUKKY, KOTOPYIO
OHH TPEIBABISAIOT IK3aMEHATODY .

st mpoBeneHUs dK3aMeHa BeIyIIMH MpEerojaBaTeilb HaKaHyHE IOJIy4aeT B JIEKaHATe 3a-
YEeTHO-9K3aMEHAIMOHHYIO0 BEJOMOCTh, KOTOpasi BO3BPAIAETCS B JIEKaHAT 110CJIE OKOHYAHUS MEpOo-
MPUATHS B IEHb IPOBEICHMSI K3aMEHa WM YTPOM CJEIYIOLIETO JTHS.

DK3aMeHBI MPOBOASATCA 1O OUJIeTaM B YCTHOM MJIM IMMCBMEHHOM BHUJE, JIMOO B BHJIE TECTH-
poBaHHUA. DK3aMEHAIlMOHHbIE OMJIEThI COCTABIISAIOTCS 110 YCTAHOBJIEHHON (OpME B COOTBETCTBHH C
YTBEPKIEHHBIMU KadeIpoi 3K3aMEeHAIIMOHHBIMUA BONPOCAMH M YTBEP)KIAIOTCS 3aBEAYIOLINM Ka-
(benpoii exeronHo. B 6unere conepxkurcs 2 TeOpEeTUYECKUX BOIIpOca U 3ajjaya.

DK3aMeHaTOpy MPeJOCTaBIAETCs IPaBO 334aBaTh BOMPOCHI CBEpX Omiera, a TakKe IOMUMO
TEOPETUYECKUX BOIPOCOB N1aBaTh IS PELICHHs 3aJa4yd M IIPUMEpBI, HE BBIXOASILNE 3a paMKHU
MIPOMIEHHOI'0 MaTeprasa 1o U3y4aeMon JUCIHUIUIMHE.
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3HaHUs, YMEHUS U HAaBBIKK O0YYAIOIIUXCS OMPEIEISIOTCS OLEHKAMH «OTIUYHOY, «XOPOIIO»,
«yZJOBJIETBOPUTENILHO»,  «HEYJIOBIECTBOPUTEIbHO», KOTOpPBbIE  BBICTABISIOTCS B 3a4€THO-
9K3aMEHAIIMOHHYIO BEIOMOCTb U B 3a4ETHYIO KHIKKY OOYyUaloILIerocs B I€Hb SK3aMeHa.

[Tpu mpoBeneHUM YCTHOTO 3K3aMEHa B ayJUTOPUU HE JOJDKHO HaXOAMThCs Oojiee BOCBMHU
00y4aroluxcsi Ha OJIHOTO MPEINo1aBaTesl.

[Tpu mpoBeneHNM YCTHOTO 3K3aMeHa OOyuaroIIMHCs BBIOMpAeT 3K3aMEHAllMOHHBIM OWJeT B
CIly4aifHOM TOpsIJIKe, 3aTeM Ha3bIBaeT (PaMUIIUIO, UMsI, OTYECTBO U HOMEP 3K3aMEHallMOHHOTO Ou-
JeTa.

Bo Bpems sk3amena oOyuaromniyecs MOTYT IOJIb30BaThCsl C pa3pellieHHsl SK3aMeHaTopa IMpo-
rpaMMOH JUCHHUIUIMHBL, CIPABOYHOM M HOPMAaTUBHOMN JIMTEPATYPOM, IPYTUMHU NOCOOUSMHU U TEXHU-
YECKHUMU CPEJCTBAMHU.

Bpewms noarotoBku oTBeTa Npu cAaye 3K3aMeHa B YCTHOH (hopMe JI0JIKHO COCTaBIATh HE Me-
Hee 40 MUHYT (IO XKeJlaHHIO0 00y4YarolIerocs OTBET MOKET ObITh TOCPOUHBIM). Bpems oTBeTa — He
6onee 15 MuUHYT.

OOyyaronuiicsi, UCIBITHIBAIOIIMNA 3aTPYIHEHUS NPU MOATOTOBKE K OTBETY IO BbIOpaHHOMY
UM OUJIeTy, UMEeT MPaBo Ha BHIOOP BTOPOro OHMIIETa ¢ COOTBETCTBYIOIMM MPOJIEHUEM BPEMEHH Ha
noArotoBKy. [Ipu okoHUaTenIbHOM OLIEHMBAHUU OTBETA OLEHKA CHMKAeTCs Ha oauH Oami. Brinaua
TPeThero OuiieTa He pa3peraeTcs.

Ecnm oOywaronuiicsi sIBUJICS Ha DK3aMeEH, W, B35B OWJIET, OTKA3aJCs OT MPOXOXKICHUS aTTe-
CTallMM B CBSI3H C HENOATOTOBJIEHHOCTBIO, TO B BEJOMOCTH €MY BBICTABIISIETCS OLICHKA «HEYIOBIIE-
TBOPUTEIHHOY.

Hapymenue AucCUUIUIMHBI, CHHCHIBAaHHE, WCHOJIb30BAHHE OOYYAIOIIMMHUCS HEPa3peIIeHHBIX
MEeYaTHBIX M PYKONHCHBIX MaTepUaloB, MOOWIBHBIX Tele(OHOB, KOMMYHHUKATOPOB, IJIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB U APYTUX BUJOB JIMYHOM KOMMYHHMKAIIMOHHON M KOMITBIOTEPHOM TEXHU-
KM BO BpeMs aTTECTAllMOHHBIX WUCIBITAHUN 3ampelieHo. B ciayuyae HapymieHust 3Toro TpeboBaHUs
[IpernoiaBaTeslb 00s13aH yAaIUTh O0YYaroIlerocsi U3 ayJIuTOpUU M MPOCTABUTH €My B BEIOMOCTHU
OLIEHKY «HEYOBJIETBOPUTEIBHO.

BeicTaBieHne OLIEHOK, MOJYYEHHBIX MPU MOJBEACHUU PE3yJIbTaTOB MPOMEXKYTOUYHOM arTe-
CTallMH, B 3a4€THO-7K3aMEHALIMOHHYIO BEIOMOCTh U 3a4ETHYIO KHMKKY IIPOBOJUTCS B IPUCYTCTBUU
camoro oOyuaromierocs. IlpenonaBaTeny HecyT MEpCOHANBbHYI0 OTBETCTBEHHOCTb 3a CBOEBPEMEH-
HOCTb U TOYHOCTb BHECEHMS 3alllCEe O pe3ysbTaTax MPOMEXYTOYHOH aTTecTallMyd B 3a4€THO-
9K3aMEHAIIMOHHYIO BEIOMOCTb U B 3a4E€THBIE KHIKKH.

HesiBka Ha 3K3aM€H OTMEYAaeTCsl B 3a4€THO-IK3aMEHALIMOHHOW BEIOMOCTH CJIOBAMM «HE
SIBUJICSI.

Jis oOy4varonuxcs, KOTOpble He CMOTJIM CAATh SK3aMEH B YCTAaHOBJICHHBIE CPOKH, Y HUBEP-
CUTET YCTaHaBIMBAET MEPUO]] JUKBUAALNHU 3a10JKEHHOCTU. B 3TOT mepuoa mpenonaBaTenu, Mpu-
HUMAaBIINE AK3aMEH, JIOJKHBl YCTAaHOBUTh HE MEHEe 2-X JHEH, Korja OoHM OyIyT NpUHUMATh 3a-
JoKkeHHoCTH. MHpopMmaiys o JIMKBUAALUUHM 33J0JDKEHHOCTH OTMEYAaeTcs B SK3aMEHAMOHHOM
JHCTE.

OOyuaronmMces, MOKa3aBUIMM OTJIMYHBIE U XOPOILIWE 3HAHUS B TEUEHHE CEMECTpa B XOJe
MIOCTOSIHHOTO TEKYIIEr0 KOHTPOJI YCIIEBAEMOCTH, MOXET OBITh MPOCTABJIEHA 3K3aMEHAI[MOHHAs
OLIEHKa JJOCPOYHO, T.€. 6e3 caaun sk3ameHa. OLeHKa BbICTABISAETCSA B 9K3aMEHALIMOHHBIA JIUCT WU
B 3aYETHO-’K3aMEHALMOHHYIO BEJOMOCTb.

WMHBanuap! ¥ Ul ¢ OTPaHUYEHHBIMUA BO3MOXKHOCTSIMH 3/10pPOBbsI, MOTYT CJlaBaTh SK3aMEHbBI B
MEXCECCUOHHBIN NEPUOJ B CPOKH, YCTAHOBJICHHbIE UH/IMBUYAJIbHBIM yU4e€OHBIM IJIaHOM. MHBanu-
bl U JIMLIA C OrPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3]I0pOBbs, HMMEIOLIUE HapyIIEHHs OIOpPHO-
JIBUTATEJILHOTO almapara, J0MYyCKalTCs Ha aTTECTAllMOHHBIE UCIIBITAHUS B COIIPOBOXIECHUU acCH-
CTEHTOB-CONPOBOXKJAIOIIINX.

[Ipouenypa npoBefeHHs] TPOMEXYTOUYHOM aTTecTaluu AJisi OCOOBIX CIy4yaeB H3JIOKEHA B
«IlonokeHNH O TEKyIIeM KOHTPOJE yCIIEBAEMOCTH M MPOMEXYTOUHOH aTTecTalui 00y4aroLIXcs
o OIIOII OakanaBpuara, cnenuanutera U Maructpatyps» ®I'BOY BO IOxHo-Ypansckuii ['AY
(FOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).
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[Ikana ¥ KpuTEpUN OLIECHUBAHUS OTBETA O0YJAIOMIETOCS MTPEICTABICHBI B TAOJINIIE

[lIxana Kpurepuu onieHuBanus
Ounenka 5 BCECTOPOHHEE 3HAHHME IPOrPaMMHOI0 MaTrepuala MaTEeMaTUKH;
(oTNIM4HO) IIPAaBWJIBHOE TNIPUMEHCHHE MAaTEMaTHUYECKHX 3HAHUM B PCIICHUU IpH-
KJIaJIHBIX 3a/1a4.
Onenka 4 3HAHWE MPOrPaMMHOIO MaTepuana; HaJIWYMEe HE3HAUYUTENbHBIX
(xopowo) omKOOK B PEIICHUH 33/1a4; HEJOCTATOYHOE PACKPBITHE COJCPKAHUS BO-
IIPOCOB.
Onenka 3 3HAHUE OCHOBHBIX MAaTEMAaTHYECKUX MOHATHM, METOJOB M AJTOPUTMOB,
(YIOBJIETBOPUTENIBHO) | JONYCKAECT OUIMOKH ITPU MX MPUMEHEHUH.
Onenka 2 HET 3HaHHA OCHOBHOI'O IPOrpaMMHOIO MaTepHuala, NPUHLHINAAIbHBIC
(HEeyJOBJIETBOPUTEINILHO) | OIIMOKHU MPH OTBETE HA BOIPOCHI M B PEIICHHUH 331a4.

Bonpocsl k 3k3aMeny

1. Matpuisl, neiictBus ¢ HUMH. OnpeneauTenu 2-ro U 3-To MOPSAJIKOB M X cBoWcTBa. Mu-
HOpBI U ajredpanyeckue AONOIHEeHUs. PasinoxkeHue onpenenurens 1o 3JieMeHTaM Kakoro-inoo ps-
na. Onpeaenutenu N-ro Nopsaka.

2. CucteMsl ABYX U TpeX JIMHEMHBIX yYpaBHEHUI, UX peuieHne. MaTpuyHas 3aluch CUCTEMbI
JUHEWHBIX ypaBHeHU. Merop ["aycca. IIpaBuno Kpamepa.

3. Bekropsl. JIuHeliHbIe onepaluu Haja BeKTopaMu. TeopeMbl 0 IPOEKIMH BEKTOpa Ha OCh.
[TonsTHE MTMHENHOTO IpOoCcTpaHCcTBaA. JIMHENHO He3aBUCUMBbIE BEKTOPHI. ba3uc. PasznoxxeHnue Bekropa
no 6asucy. Koopaunats! Bekropa. Hampasistonye KOCUHYCBI U JUIiHa BeKTopa. JInHelinble onepa-
IIUM HaJ BEKTOPaMH B KOOPJMHATHON opme.

4. CkansipHOe IPOM3BEIEHUE BEKTOPOB, €r0 CBOICTBA, BbIpaXKEHHUE B KOOPAMHATHON (opme.
JlnuHa BEKTOpa M yroja MEXIy IABYMs BEKTOpaMH. YCIOBHUE OPTOTOHAJIBHOCTH ABYX BEKTOPOB.
IIpumeHeHne CKaIIPHOro MPOU3BEIECHNUS B PEIICHUH NPUKIIAIHBIX 3a/1a4.

5. BekTtopHOE Mpon3BeIcHNE BEKTOPOB, €r0 CBOMCTBA, BHIPAXKEHHE B KOOPJIUHATHON (opme.
HekoTopseie Mpui10:keHNs BEKTOPHOTO ITPOU3BENCHUS.

6. CmemaHHOe MPOM3BEJCHUE TPEX BEKTOPOB, €T0 CBOMCTBA, BBIPAKEHHE B KOOPIMHATHOU
¢dopme. [IpuMeHeHNEe CMEIIaHHOTO POU3BEICHHS B PELLICHUH PUKJIaIHBIX 3a/1a4.

7. IlonsTe 00 ypaBHEHUU JMHHUM Ha TUIOCKOCTH. DOpMBI ypaBHEHUS NMPSAMOM Ha IJIOCKOCTH.
Yron Mexay npsMbIMU. Y CIIOBUS NMAapaJlJIENbHOCTH M NEPIEHIUKYIJIIPHOCTH NMPSAMBIX. Y PaBHEHHE
Iy4Ka OpsIMBIX. 3a7jaui, peliaeMble METOJIOM KOOPAUHAT (PAaCCTOSHUE MEXAY JIByMsl TOUKaMH, Je-
JIeHHe OTpe3Ka B JaHHOM OTHOILIEHUH).

8. KpuBble BTOpOro mopsijka: OKpy>KHOCTb, 3JUIMIIC, THIepOoa, mapadona, UX reoMeTpude-
CKHE CBOICTBA U ypaBHEHUH.

9. YpaBHEHHUs IUIOCKOCTH B NMPOCTPAHCTBE. YTOJI MEXKAY TUIOCKOCTSMU. Y CJIOBHUS Mapajliesb-
HOCTH U NEPIEHIUKYJIIPHOCTHU IUIOCKOCTEN. PaccTosiHME OT TOUKM 10 MJIOCKOCTH.

10. VpaBHeHHs NpsAMOIi B IPOCTPAHCTBE. YTOJI MEXIY NMPSAMBIMU. B3anuMHOe pacronoxeHne
IPSIMBIX B IPOCTPAHCTBE. YTOJ MEXKIY NMPSMOU U IUIOCKOCTBIO.

11. VpaBHeHHe OBEpPXHOCTH B mpocTpancTe. Lmnmmuapudeckue noBepxaoctu. Cdepa. Di-
muncounst. ['unepOononssl. [Tapabononasl. I'eoMeTpuyeckne cBOWCTBA 3THUX MOBEPXHOCTEH, Hccie-
JI0BaHUE UX (POPMBI METOJIOM CEUCHHIA.

12. MuoxecTtBO BeulecTBeHHbIX unces. Oynkuusa. Obnacte ee onpeneneHus. Crnocoos! 3a-
nanus. Knaccuukamus @ynkuuii. [lonspaas cucrema xoopauHat. KpuBbie B MONSIPHBIX KOOPAH-
HaTax. MoHOTOHHBIE QyHKIUHU. CIIOKHBIE U B3aUMHO-00paTHbIEe (QyHKIHMH.

13. Ywmcnoas mocnenoBaTenbHOCTh. [Ipenen ducioBoii mocinenoBaTeIbHOCTH. CXOsImecs
U PACXOSLINECS YUCIIOBBIE ITOCIE0BATEILHOCTH.

14. Tlpenen ¢ynkmum B Touke. OmHocTopoHHWE Tpenensl GyHkuuil. Ilpexen ¢yHkmu B
6eckoHeuHOCTH. beckoHeuHO Manble 1 6ecKoHeuHO Oounblire GyHKIMU B Touke. CBOHCTBa Oecko-
HeyHO Manblx (pyHKImit. CBoiicTBa mpenenoB ¢yHknuid. [Ipu3Haku cymecTBoBaHUS TpeaesioB (0
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npejere MpoMeKyTOUHOU (PyHKITHH, O Tipeiesie MOHOTOHHOH (QyHKuuH). Heonpenenennoctu u me-
TOJIbl UX PACKPBITUS. 3amMeuaTelIbHbIe Mpeieibl U CIeACTBUs U3 HUX. CpaBHeHUE OECKOHEYHO Ma-
JBIX.

15. HenpepbIBHOCTb (YHKIMI B TOUKE, HA MHOXKECTBE U Ha oTpe3ke. Touku pa3pbiBa QyHK-
UM ¥ UX KJIaccu(uKanus. AJTOpUTM UCCIeoBaHMs (YHKIIMYA HAa HETIPEPBIBHOCTH. J{eficTBHS Ha
HenpepbIBHBIMU (yHKUIUAMU. HenmpepblBHOCTD 3nieMeHTapHbIX ¢yHKIMA. CBoiicTBa (yHKIMIA, He-
MIPEPHIBHBIX Ha OTpe3Ke (CYIIECTBOBAaHHE HAMMEHBIIEr0 M HAuOOJbIIEro 3HaYeHUI, OrpaHUYeH-
HOCTb, CyIIECTBOBAHUE MTPOMEKYTOUHBIX 3HAUECHUH).
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JHCT PETHCTPALIMH H3AMEHEHHA

Homep Howmepa muctos Pac Jlara snece-
(R anmy nposan- OCHOBAMME JUIR BHCCCHMR HIMCHCHMT Moammues| oo bpoRKa (e ivene-
HC-HHR SAMCHCHHAIX MAX nommucH HMUR
1. |nS5-10PIA nS-10 PIJL | Axryanoanms yueOuo-seTomseckoro obecnesenns / I'nemGa K.B. | 01.04.2018
n. 3 OC n. 3 ®OC
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