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1. IiaHupyeMble pe3yabTaThl 00y4eHHSs MO AUCIUIIIIHHE,
COOTHECeHHbIE ¢ IJIAHUPYEeMbIMHU pe3yJbTaTamu ocBoennss OIIOII

1.1. lean 1 3aaa4n JUCHUILIHHBI

bakanaBp mo HampasieHuto nmoarotoBku 35.03.06 ArpouHxeHepHs TOHKEH ObITh MOJITOTOB-
JIeH K CIEAYIOIMIMM BHJaM NpOo(eCcCHOHANBHON AEATENbHOCTU: HAyYHO-HUCCIIEA0BATENbCKOM; TPo-
€KTHOM; TPOU3BOICTBEHHO-TEXHOJIOTUUECKOM; OPraHN3aIl[MOHHO-YIPABICHYECKOM.

Hesab qAucuMmIMHBI — ¢HGOPMHUPOBATH Yy 00YUAIOLINXCS CUCTEMY (yHIAMEHTAIbHBIX 3HAHUH,
HEOOXOIUMBIX JIJISl TOCNENYIOIEel MOAroTOBKM OakaiaBpa, CIOCOOHOrO MPUMEHSATh MaTeMaruye-
CKHE€ METOJbl B PELICHUM NMPAKTUYECKUX 3aJ1a4 CEIbCKOXO3MCTBEHHOIO NPOU3BOJCTBA, a TAKKE
CHOCOOCTBYIOUINX JabHEHUIIIEMY Pa3BUTHUIO JTUUYHOCTH.

3aga4yu JUCHHMILINHBI:

— U3YYUTh OCHOBBI MaTEMAaTHYECKOI'O armapara He0OXOAUMOTO JJIsi PEIIEHHUS] TEOPETUUECKUX
U IIPAaKTUYECKUX 3a/1a4;

— (GopMHpOBaTh YMEHHUSI CaMOCTOSTENIBHO M3y4aTh y4eOHYIO M Hay4yHYIO JMTEpATypy IO Ma-
TEMAaTHKE U €€ IPUI0KCHUSM;

— Ppa3BUBATH JIOTUYECKOE U AITOPUTMUYECKOE MBIIIICHUE;
— TIOBBIIIATH OOIINI YPOBEHb MATEMAaTHUECKOH KYJIbTYPBI;
— (dopMHpOBaTh HABBIKM MAaTEMaTHYECKOTO MCCIIEIOBAHUS MPHUKIAJAHBIX BOMPOCOB, YMEHUS
HCIIOJIb30BAaTh MATEMAaTUYECKUE METOJIbl U OCHOBBI MAaTeMATHYECKOTO MOJAEIMPOBAHUA B

MPUKIIAJHBIX 331a4ax Oyaymieil nmpodeccHoHalbHON AesITeTbHOCTH.

1.2.

POBAHHOCTH KOMIIETEHIIHI1)

Ilnanupyemble pe3yabTaThl 00y4eHHUS M0 JUCUMILIMHE (MoKa3aTeau chopmu-

[Inanupyemsie pe-
3yJIBTaThl OCBOCHHUS

[Tnanupyemsble pe3ynbTaThl 00y4YeHHs 10 AUCLIUILINHE

OIIOII
3HAHUSA YMEHHS HaBBIKU
(KOMIIETEHITNN )
OIIK-2 OOyuarommiicst nomkeH | Obyuatommiics  non- | OOyvaromuiicss  1071-
CIIOCOOHOCTH K HC- | 3HAaTh: OCHOBHBIC TOHS- | )K€H YMETbh: MCIOJb30- | )KCH BIIAJETh. HaBBIKa-
MOJIb30BaHMIO OC- | TUSL M METOABl Kypca | BaTh MaTeMaTHYECKUH | MU HUCIOJIb30BAHUS Ma-

HOBHBIX 3aKOHOB
CCTCCTBCHHOHAYYHBIX
JMCITUILINH B TIPO-
(dbeccruoHanbHOM nes-

MaTeMaTHKH, KOTOpbIE
HEOOXOIUMBI ISl TIPH-
MEHEHHs 3aKOHOB €CTe-
CTBCHHOHAYYHBIX JTUC-

anmapar Ui perieHus
3a/1a4 ¢ MPUMEHEHHEM
OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX

TEMaTHYECKOro  armra-
para Uit pa3paboOTKH
MaTeMaTH4ecKuX Mo-
JIeTIel TIPOLECCOB U SIB-

TEIBHOCTH IUIUTMH B TPO(ECCHO- | JUCHUIUIMH B Tpodec- | JICHUH, peleHus mpak-
HATBHOU JESITETLHOCTA | CHOHAIIBHOM JesTellb- | THYeCKUX 3a1ad  Ipo-
(b1.5.22 -3.1) HOCTH dbeccuoHanbHOM  Jesi-
(b1.5.22 -V.1) TEJIbHOCTH
(b1.5.22 —-H.1)
OIIK-4 OOyuarommiicst gomkeH | OO0yJaromuiics 10- OOygaromumiics  J10JI-

CIOCOOHOCTH pelIaTh
HWHXKCHCPHBIC 3a1a4U
C MCIIOJIb30BaHHEM
OCHOBHBIX 3aKOHOB
MEXaHUKH, SJIEKTPO-
TCXHUKHU, THIPABJIN-

3HaTh: (yHIAMEHTAIIb-
HbIE OCHOBBI Kypca Ma-
TEMaTUKA  HeoOXOoau-
MBIC I peLHeHI/IH HUH-
KCHEPHBIX 3a7a4 C HC-
MMOJb30BAaHUEM OCHOB-

J)KEH YMETh: NIpUMe-
HSATH MaTeMaTUUYCCKUH
anmapar JJis peueHus
TUINOBBIX HHKEHEPHBIX
3aJ1a4 C UCIOJIb30Ba-
HHEM OCHOBHBIX 3aKO-

JKeH BJIAJIeTh. HaBBbIKa-
MU HOCTpOGHI/IH Marte-
MaTHYECKUX MoJeiel
I/IH)I(eHepHI:IX 3aga4 C
HCIOJIL30BAHUEM  OC-
HOBHBIX 3aKOHOB MC-




KH, TEPMOIHHAMHUKH
U TerioMaccooOMeHa

HBIX 3aKOHOB MEXaHH-
KH, OJIEKTPOTEXHHKH,
THJIPABJIMKH, TEPMOIH-
HAMHWKHU U TCIIJIOMACCO-
oOMeHa

(b1.5.22 -3.2)

HOB M€XaHHKU, JJICK- XaHHUKH, OJICKTPOTEX -
TpOTeXHI/IKI/I, I‘I/II[paB- HUKHU, FI/I,Z[paBJII/IKI/I,
JIMKH, TCPMOJUHAMUKH | TCPMOJUHAMUKHA nu
nu TGHHOMaCCOO6M€Ha TGHHOM&CCOOGMGH&
(1.5.22 -V.2) (51.5.22 -H.2)

2. Mecto aucuuniuHbl B cTpykrype OIIOII

Hucnunnuna «MartemaTtnka» OTHOcHTCS K 0azoBoi wactu bioka 1 (b1.5.22) ocHoBHOI
npodeccuoHaTbHON 00pa30BaTEIbHOM MpOorpaMMbl OakalaBpHara MO HAINPABICHHIO MOJATOTOBKU
35.03.06 ArpounxeHepus, popuiab — TeXHUIECKHE CUCTEMBI B arpodu3Hece.

Pa3nesibl AMCUMIVIMHBI M MEKIUCHUILIMHAPHBIE CBSA3M ¢ 00ecneYuBAIIMMU (TIpeALIecTBY-
OIUMH) U o0ecriedyuBaeMbIMH (MOCAEAYIOIUMH) THCHUILINHAMHA

HaumeHnoBanue o0ecIieunBarOIIMX
(MpeaImecTBYIONNX) U 00eCTIeUH-
Bae€MbIX (TIOCIEAYIOIINX ) AUCIIU-
TUUTUH, TIPAKTHK

dopmupyembie KOMIETEHIINH

Paznen 1

Paznen 2

Pasgen 3

yaetcsi B | cemecTpe

[IpenmecTByrolye TUCUUIIIMHBI B y4eOHOM IUIaHE OTCYTCTBYIOT, TOCKOJIBKY AUCLHUILIIMHA U3Y-

[Tocnenyromuye TUCIUIIIMHBI

dusuka OIIK-2, OIIK-4 OIIK-2, OIIK-4 OIIK-2, OIIK-4

5 | MateMaTieckiii aHats o OIIK-2, OTIK-4 | OIIK-2, OIIK-4 | OIIK-2, OTIK-4
arpoOMHKEHEpPUN

3. | TennoTexHuKa OIIK-4 OIIK-4 OIlK-4
TeopeTnuecKkas MEXaHHUKA OIIK-4 OIIK-4 OITK-4

5. | ConpoTHBIEHHE MATEPUAIIOB OIIK-4 OIIK-4 OIIK-4

3. O0bémM AuCHMILVINHBI U BUJbI Y4eOHOH padoThl

O6beM muctuIuinHbl coctaBisiet 4 3aueTHbIX enuHulbl (3ET), 144 akagemuueckux vaca (ma-
nee yacoB). JlucruminHa u3ydaercs B 1 cemectpe.

3.1. Pacnpenenenne o0beMa JMCHMIIMHBI IO BUAAM Y4e0HOH padoThI

Bun yaeOHO# paboThI KomnuecTBo yacos

KonrakTHasi paborta (Bcero) 64

B tom uncrne:

Jlexrum (JI) 32
[Tpaxtrueckue 3anstus (113) 32
JlaGopatopusie 3ansatus (JI3) —
CamocrosiTeibHasi padota o0yuarwummxcs (CP) 44
KonTtpoJas 36

Hroro 144




3.2 Pacnpenesienne y4eOHOIro BpeMeHH 10 pa3/iesiaM U TeMaM

B TOM YHCJIE
KOHTAaKTHas pa- .
No Bcero 6oTa 5
HaumenoBanue paszena v TeMbl 2,
TEMBI 4acoB =
Cp =
J J3 | 113 S
1 2 3 4 5 6 7 8
Pasznen 1. Jluneiinas u BekTopHas anredpa
1.1. | DneMeHThI IMHEHHON anreOpsl 16 4 - 6 6
1.2. | DneMeHThl BEKTOPHOU ayreOphl 18 6 - 6 6
Pa3znen 2. Ananutuueckasi reoMeTpus
2.1. | AHaIuTHYECKasi TEOMETPUS HA TNIOCKOCTH 20 8 - 6
2.2. | AHaIUTHYECKasi TEOMETPUS B MPOCTPAHCTBE 16 4 - 4
Pa3nen 3. Beenenue B MaTeMaTUUECKUN aHATIN3
3.1. | OyHKIMSA 10 2 - 1 7
3.2. | Ilpenen. HempepbIBHOCTH 22 8 - 6 8
3.3. | KommiekcHele uncna 6 - - 3 3
KoHTpo:b 36 X X X x | 36
Hroro 144 32 - 32 | 44 | 36

4. CTpyKTYpa M coJiepKaHue TUCHUIINHBI

4.1. Copepxanue TUCUMIIMHBI
Paszgea 1. JluneiiHasi 1 BeKTOpHaA ajredpa

DJIeMeHTHI JIMHEeHHO aJredpbl

3HavYeHHEe Kypca MaTeMaTHKA B MPOdeCcCHOHATBHOW MOArOTOBKE M MpOodeCCHOHATBHON Mes-
TenbHOCTU. IlOHSATHE MaTeMaTH4ecKoro MOJEIMPOBAHMS, METOAA M AJITOpUTMa PELIEHUS 3azad.
DeMeHThl MaTeMaTHYeCKOM JIOTUKW; HE0OX0AUMOe U JO0CTaTOuHOE ycinoBUs. CUMBOJIBI MaTeMaTu-
4EeCKOM JIOTUKH, UX UCIIOJIb30BAHHUE.

Jlunelinpie peoOpa3oBaHUs U UX MATPHUIIBI, ICUCTBUS ¢ HUMU. [loHSITHE OOpaTHOM MATPHIIHI.
CucreMsl IBYX U TPEX JIMHEHHBIX YpaBHEHHH. MaTpuuHas 3alIUCh CUCTEMBI JIMHEHHBIX YpaBHEHUN
u e€ pemenune. Panr marpuiiel. bazucusiii MuHop. Teopema Kponekepa-Kanemnu. MccnenoBanue
COBMECTHBIX CUCTEM JINHENHBIX ypaBHEHUN. baszucHele pemenns. CucreMa n TMHENHBIX YpaBHEHUN
¢ n Hem3BecTHbIMU. Meton ["aycca. Haxoxnenue oOpaTHOi mMaTpuilsl. ONpeaenuTen BTOPOTo
TPETHEro MOPSAKOB, UX CBOMCTBA. MUHOpPHI U ainredpanyueckue JONOJIHEHUs. Brruucnenue onpene-
JIUTENS Pa3I0KEHUEM T0 CTpoke (cTodiy). @opmynsr Kpamepa.

DJIeMeHTBI BEKTOPHOI1 aJiredpbl

Bexkropsl. JIuneiinbie onepauy Hag BEKTOpaMu. TeopeMbl 0 MPOEKIIUK BEKTOpa Ha och. Koop-
IMHATHI BeKTopa. JInHEeltHO He3aBUCHUMBIE cuCcTeMBbl BEeKTOpoB. basuc. Pa3noxenue Bekropa mno Oa-
3ucy. Hanpasisironue KOCUHYCHI U JJIMHA BeKTOpa. [IoHsATHE O BEKTOPHBIX AMarpaMMax B HayKe U
TexHuke. CKalsgpHOe Mpou3Be/IeHHEe BEKTOPOB U €r0 CBOWCTBA, BHIPAXKEHHUE B KOOPJAMHATHOU (op-
Me. JlmrnHa BEKTOpa M yrojl MeXIy JBYMsl BEKTOpaMU B KOOpJAWHATHOH (hopme. YCIIOBHE OPTOTO-

6




HAaJIbHOCTH JIBYX BEKTOPOB. MEXaHUYECKUN U T€OMETPUYECKUN CMBICII CKAISPHOTO IIPOU3BEICHMUS.
BekropHoe mpousBencHHE IBYX BEKTOPOB, €ro CBOMCTBA, BBIpAXXEHHE B KOOPJIWHATHOW (opme.
VYcnoBue KOJIIIMHEApHOCTH ABYX BEKTOpOB. [IpocTeime npuioKeHnuss BEKTOPHOTO IPOU3BEACHUS.
CwmemanHoe TIpomW3BeleHUE TpeX BEKTOpoB. CBOWCTBAa M BBIPpAKEHHE B KOOPIWHATHOW (hopme.
[IpuMeHeHne cMelaHHOTO MPOU3BEICHUS B PELICHUU TPUKIAIHBIX 3a]1a4.

Pazgen 2. AHaauTuyeckasi reoMeTpust

AHaTuTHYeCKasi TeOMEeTPHUs HA MJI0CKOCTH

YpaBHeHuUs TMHUIA Ha TUIOCKOCTH. Pa3znudnabie popMbl ypaBHEHHS TPSMOM Ha TIIOCKOCTH. YTOJ
MEXy MPAMBIMU. Y CJIOBUE NAPAILIEIBHOCTH U MEPIEHAUKYIsApHOCTH. [lepeceuenre qByX MpsMbIX.
VYpaBHeHHE ITydKa MPSMBIX, TPOXOASIINX YEPe3 NaHHYIO TOUKy. Merton koopauHaT. OCHOBHBIE 3a-
Jla4y Ha METOJ KOOPAHMHAT (PacCTOSTHUE MEXy ABYMsI TOUKaMH, JIEICHHE OTpe3Ka B JaHHOM OTHO-
IIEHUH, PACCTOSIHUE OT TOYKU 10 MpsAMoii). KpuBble BTOporo mopsiaka: OKpyKHOCTb, JUIMIIC, T'H-
nepOouia, mapabona, ¥X reOMETPUUECKHE CBOWCTBA W YpaBHEHHs. JKCICHTPUCHUTET DIUIMIIC U TH-
nepOosel. AcuMmnToThl Tunep6onbl. Conpspk€HHas rurnepoosna. [lonstue o6 oOmieM ypaBHEHUH
KPUBOW BTOPOTO MOPSIIKA U MPUBEICHUE €T0 K KAHOHUYECKOH (popMe MyTEM MepeHoca.

AHaJIUTHYECKAS reOMeTPHs B POCTPAHCTBE

[InockocTh. YpaBHEHHE IUIOCKOCTH, IPOXOSAIIEH Yepe3 NaHHYI0 TOUKY U NEPIEHIUKYISIPHO
naHHOMY BekTopy. O0111ee ypaBHEHHE MIIOCKOCTH U €0 YaCTHBIE BUABL. YTOJ MEXY MIIOCKOCTSIMH,
YCJIOBHS MapaJICIbHOCTU U NEPHEHAUKYISIPHOCTU. YTOJI MEXKY MPSIMOU U MIOCKOCTHIO, YCIOBUS
MapaJuIeIbHOCTH U NMEPNEHAUKYJSIPHOCTH. 3aJada O HaXOXJACHUU TOYKH NEPECEUCHHUs MPSAMOU U
IIJIOCKOCTH.

YpaBHeHHE TOBEPXHOCTH B mpocTpancTBe. Lunmuuapudeckue mopepxuoct. Cdepa. Diaumnco-
ua. ['unepoononssl. [Tapabonounsl. Konyc. Kanonnueckue ypaBHeHUS! TOBEPXHOCTEH BTOPOTO IMO-
psanka. ['eomeTpuueckre CBOMCTBA STUX MOBEPXHOCTEH, UCCIIEIOBaHUE MX (OPMBI METOJOM Ceue-
HUN. TeXHU4eCKue NPUIOKEHUS TEOMETPUYECKUX CBOMCTB ITIOBEPXHOCTEH.

[TonsipHbIE KOOPIMHATHI HA MJIOCKOCTH, UX CBA3b C JEKApPTOBOM cUCTEMOM KoopauHaT. KpuBbie
B TMOJIAPHBIX KOOpAMHATAX (KapAWOWIa, CUpalb, IeMHuckara). Lunmuaapudeckue u chepudeckue
KOOpJMHATHl B MPOCTpaHCTBE. Pa3innunble crnocoObl 3a/1aHus JIMHUNA U TIOBEPXHOCTEH B MpPOCTpaH-
CTBE.

Pa3gen 3. Beeaenue B MaTeMaTHYeCKHI aHAJIN3

DyHKUUA

MHoxecTBO BemecTBeHHBIX uncen. Oyaknus. O6macte ee onpeaenenus. CriocoObl 3aaHus.
OcHOBHBIE dJIEMEHTapHbIE PYHKINHU, UX CBOWCTBA U rpaduku. CroxxHble U 00paTHbIE (YHKINU, UX
rpadukn. Kinaccudukamus GyHKITUH.

IIpenen. HenpepbiBHOCTH

UucnoBble MOCIEN0BATENBHOCTH, X POJIb B BBIYMCIUTENBHBIX Ipoueccax. [Ipenen unciosoi
nocyeaoBarenbHocTU. Cxosmecs U pacxoAsAIUecs] YUCIOBbIE MTOCIEI0BATENILHOCTH. Teopema o
CYLIECTBOBAHMM TIpeJella MOHOTOHHOM OrpaHMYEHHOW MOCIeI0BaTeIbHOCTH ((POpMYyIUPOBKA).
Yucno e. Harypanbusie norapupmer. [lpenen ¢pynkmun B Touke. [Ipenen ¢pyHkunn B 6€CKOHEUHO-
ctu. [Ipenenst MOHOTOHHBIX (GyHKIMHA. beckoHedyHO Maibie W O€CKOHEYHO OoJbiue (QYHKIIUH B
TOUKe, UX cBoicTBa. CpaBHEHHE O0ECKOHEYHO MalbIX. [Iopsaok MamocTH. DKBUBAJICHTHBIE OECKO-
He4yHO Masble. HenmpeprIBHOCTh (PyHKIIMI B TOUKE U HA MHOXKeCTBE. TOUKH pa3pbiBa GYyHKIIUU U UX
knaccudukanuu. [[eficTBUS HaJ HEMpephIBHBIMU QyHKIHsIME. HempepbhIBHOCTH OCHOBHBIX JIEMEH-
TapHbIX (QyHKIuil. CBONCTBA (YHKIIMH, HETIPEPHIBHOM HA OTPE3KE: OIrPaHUYEHHOCTH, CYIIIECTBOBA-
HUE HAaOOJBIIEr0 ¥ HAMMEHBIIETO 3HAYCHUI, CYIIIECTBOBAHUE MTPOMEKYTOUYHBIX 3HAUCHUH.

KoMmiuiekcHble yuciaa

[TonsTne u npencraBiIeHUs] KOMIUIEKCHBIX yucesl. DOpMbl 3anMCH KOMIUIEKCHBIX uKcen. Jleiu-
CTBU HAJl KOMIJIEKCHBIMU YUCJIAMH.



4.2. Conep:xanue JeKmui

/o

HauMmenoBanue nexknuit

Kom-Bo
4acoB

3HaueHue Kypca MaTeMaTUKH B MPOPECCHOHAIbHOW MOATOTOBKE U IPO-
q)eCCHOHaHBHOﬁ ACATCIIBHOCTH. IlonsTue MareMaTH4EeCKOro MOZACIINPOBA-
HUS, METOJla U aJIrOpuTMa pElIeHUs 3a1ad. DJIEeMEHTbl MaTeMaTHu4ecKOi
noruku. Matpuiiel. OCHOBHBIE IOHSTHS, IeUCTBUS HaJ Matpuliamu. Omnpe-
JETUTENN 2-T0 U 3-TO0 TIOPSAKOB M WX CBOMCTBA. MHHOpHI U anreOpanye-
ckue momoiHeHus. Pa3noxkenue ompenenurens mo crpoke (cronodiy). O6-
paTHas matpuna. Panr matpuuel.

CucreMsl IByX M TpeX JIMHEWHBIX YpaBHEHMH. MaTpuuHas 3aluch CHCTE-
MBI JIMHENHBIX ypaBHEeHUHN U €€ pemieHue. Teopema Kponekepa-Kanemm.
HccnenoBanrue COBMECTHBIX CHCTEM JIMHEWHBIX ypaBHEHHU. basucHbie pe-
menusi. Metox ["aycca. ®opmynsl Kpamepa.

CucreMbl KOOpJIMHAT HA TIJIOCKOCTH M B MpocTpaHcTBE. BekTopsl. JInHei-
HBIE Ollepaly Haj BeKTopaMmH. IIpoekius BeKkTopa Ha 0cbh, CBOWCTBA IPO-
ekiuu. [lonstue nuHeitHoro npoctpaHcTtBa. Koopaunatel Bektopa. Jlu-
HEHO He3aBUCHMBbIe BeKTOpPHI. IIpsMoyronbHelii 0a3zuc. Pasnoxenue Bek-
TOpa B MPSAMOYToJibHOM Oa3uce. Hampasisiionue KOCUHYCHI U JUIMHA BEK-
Topa. JIMHEWHBIe orepaluy HaJl BEKTOpaMH B KoopAauHaTHOH dopme. [le-
JIEHHE OTPE3Ka B 33JJaHHOM OTHOIIECHHUHU.

CkansipHoe mnpowusBe/ieHHe BEKTOpoB. CBOWCTBa CKaJSIPHOTO IMPOU3BEJIE-
HUsA, (PU3NYECKUI CMBICT, BhIpaKEHHE B KOoopauHaTHOW (opme. JmnHa
BEKTOpa W YroJl MEXIy ABYMs BEKTOpaMu. Y CIOBHUE OPTOTOHAIBHOCTH
JBYX BEKTOpOB. [IpuMeHeHNe CKalsipHOrO MPOU3BEIECHUS B PEIICHUN TIPU-
KJIaJIHBIX 3a/1a4.

BekTopHOe npousBencHrEe BEKTOPOB, €T0 CBOMCTBA, BBIPAKCHUE B KOOPIU-
HaTHOH (hopMme. YCllOBHE KOIITMHEAPHOCTH BEKTOPOB. DU3MUECKUI CMBICT
BEKTOPHOrO InpowussBencHud. [loHATHE O CMEMIaHHOM INPOU3BEICHHM, BbI-
paskeHue B KoopAuHATHOH (opme. [IpuMeHeHne BEKTOPHOTO U CMEIIaHHO-
0 IPOU3BEACHUN.

6-7.

YpaBHEHUs JIMHUN HA IUIOCKOCTHU. [lossipHBIE KOOpAMHATEI Ha IUIOCKOCTH.
®opmMbl ypaBHEHUS NPSMON HA MJIOCKOCTH. YTOJI MEXKY NPsIMBIMU. Y CII0-
BUS NIAPAJUIEIBHOCTH U NEPIEHIUKYISIPHOCTU NPSIMBIX. Y PaBHEHHE ITydKa
MPSIMBIX.

8-9.

KpuBsle BTOpOro nopsijika: OKpy>KHOCTb, 3JUIMIIC, TUnepOoia, napabosa, ux
TreOMETPUUYECKHE CBOWCTBA U YpaBHEHMUs. Pemienne 3aaau.

10.

[ToBepXHOCTH M UX ypaBHEHHS. YPaBHEHHS IUIOCKOCTH M MPSIMOUN B MpO-
CTPAHCTBE. YTOJI MEXKIY IIJIOCKOCTSAMU. Y CIOBUS NAPALICIBbHOCTU U IIEp-
MEHIUKYJSIPHOCTH TUIOCKOCTEN. YTOJ MeXy npsaMbeiMu. B3auMHoe pacmo-
JIO’KEHUE NPSAMBIX B IPOCTPAHCTBE. YTOJI MEXKIY IPSIMOU U INIOCKOCTBIO.

11.

[ToBepxHocTu BTOporo nopsnaka. [{umuaapuueckue nmoepxHoctu. Chepa.
Onnmuncoua. ['mnep6onouast. [lapabonouasl. I'eomerpuueckue cBOHCTBa
9TUX MMOBEPXHOCTEH, HCCIeA0BaHNEe UX (POPMBI METOJIOM CEYEHHIA.

12.

MHOkecTBO BemeCTBEHHBIX uncen. Oynkmuus. O0IacTh ee ompeaeieHusl.
Crnoco6n1 3amanus. Knaccudukanus dynakauii. [Tomsipapie KoopIuHATHI Ha
iockoctd. KpuBble B momsipHbIx KoopauHatax. CioxHas (yHKIHS, 00-
patHas GyHKIUS, HEsIBHAs QYHKIINS, TapaMETPUUECKH 3aJlaHHast (YHKIIHS.
OCHOBHBIE 3JIEMEHTapHbIe (DYHKITMH, UX CBOWCTBA U IpauKu.




No N Koun-Bo
/i HaumenoBaHue neknuit 4ACOB
Yucnosele nocienoBaTeabHOCTU. [Ipenen 4ucioBoil mociie10BaTeIbHOCTH.
Cxopdumecs U pacXoAsIILUECs] YUCIOBBIE MOCIEN0BAaTENBHOCTH. [Ipru3Haku
cxonumocTtu. HYucno e. Beruncnenne npenenoB 4YMCIOBBIX MOCIEA0BATENb-
Hocted. [Ipenen ¢yHKIMM B TOUke, Ha OECKOHEUHOCTH. | 'eomeTpuyeckas
13- | mumroctpamusi. OMHOCTOpOHHUE TIpeaenbl (yHKIMNA. beckoHeuHo Mmaibie 4
14. | pynkuuu, ux coiictBa. beckoneuno Gonbiine QyHKIMH, UX CBA3b ¢ Oec-
KOHEYHO MalIbiIMH (QYHKUMSIMH. Teopembl O CBSI3U (YHKIMH, WMEIOLIei
npenen, ¢ 0eckoHeuHo Manoi (yHKIelr. OCHOBHBIE TEOPEMBI O TIPe/Ieiax.
HeonpeneneHHOCTH U METOIbI UX PACKpBITHS. BbIUMCIEHNE OTHOCTOPOH-
HUX NIPENIETIOB.
TeopeMbl 0 IpeleIbHOM IIEPEXO0JE B HEPABEHCTBAX. 3aMeyaTelbHbIE Mpe-
15. | nenbl. CpaBHEeHHE OECKOHEUHO MaNbIX (YHKUIMH. DKBUBAIECHTHBIE OECKO- 2
HEYHO MaJble ()YHKIIUH.
HenpepoiBHOCTh (yHKIMI B TOUKe M Ha MHOXecTBe. TOYKH pa3pbiBa
byHKIMK 1 X Kiaccudukanun. JleicTBUSA HaJ HEPEPHIBHBIMHA (DYHKITHS-
l6. | M4 HenpepbIBHOCTP OCHOBHBIX 3JieMeHTapHbIX (yHkimid. CBoiicTBa 7
" | @yHKUMH, HENpepbIBHOW Ha OTpe3Ke (OrpaHUYEHHOCTh, CYIIECTBOBAaHHE
HaMMEHBIIETO0 U HauOOJBIIETO0 3HAUYEHHH, CYIIECTBOBAaHHE MPOMEKYTOY-
HBIX 3HAYCHH ).
Hroro 32
4.3. Conep:xanue 1a00paTOPHBIX 3aHATHI
JlabopatopHble 3aHATHS HE IPEAYCMOTPEHBI Y4eOHBIM IIAHOM.
4.4. ConepxaHue NPaKTHYECKUX 3aHATHH
Ne . Koun-Bo
i HanmenoBaHue npakTUYECKUX 3aHATUN 4acos
1. DJIeMEHTHI JINHEHHOHN anreOpsl 6
2. DJIEMEHTHI BEKTOPHOU alreOpbl 6
3. AHanuTH4YecKasi FTeOMETPHUS Ha MIIOCKOCTH 6
4. AHanuTHYecKas FeOMeTpHsl B IPOCTPAHCTBE 4
5. DyHKIUA 1
6. [Ipenen. HenpepbiBHOCTH 6
7. KommuiekcHble uncna 3
HTroro 32
4.5. Buapl u cofepkaHue CaMOCTOSITEIbHON PadoThl 00y4aromuxcst
4.5.1. Buzsl caMOCTOSATENBbHOM paboThI 00yJaIOINXCs
Buibl caMoCTOSITEbHOM paboThl 00yYarOHXCSI Komnyectso
4acoB
[ToaroroBka K MpakKTUYECKUM 3aHATUIM 38
CaMOCTOSITeTbHOE U3YYEHUE OTAEIBHBIX TEM U BOIPOCOB 6
Hroro 44




4.5.2. ConeprkaHue caMOCTOSITEILHON pabOThl 00Y4aIOIINXCs

No Kon-Bo
HanmenoBanue Tem 1 BOpocoB
/11 JacoB
Marpuiipl, 1€MCTBUSI C HUMHU. BBIUuCIEeHUE ONpEeNeuTeNIel pa3InyHbIMU CIIO-
1. cobamu. Pemienune cuctem TUHEHHBIX ypaBHeHUU mMetofoM ['aycca, mo ¢popmy- 6

nam Kpamepa, ¢ moMoIist0 00paTHOM MaTPHUIIHL.

Jlunelinple omepauuMu Haja BeKTopamu. PasnoskeHue BekTopa mo 0Oaswucy.
Hanpasisaromuye KOCHHYCBI M JUIMHA BeKTOpa. [IpuMeHeHne CKalaspHOTo, BEK-
TOPHOI'0, CMEIIAHHOI'O IPOU3BEICHUN B PELICHUY NIPUKIAAHbIX 3a1a4d. [IonaTue
0 BEKTOPHBIX MarpaMMax B HAyKe U TEXHUKE.

Paznuunbie popmMbl ypaBHEHUS MPSAMOU Ha TUIOCKOCTH. PemeHue 3a1a4 Ha Me-
TOJl KOOpPAMHAT (PacCTOSHUE MEXy JBYMs TOUKaMH, [ICJIEHUE OTpe3Ka B JaH-
3. HOM OTHOILEHUH, PAaCCTOSIHUE OT TOYKM 110 npsiMoii). KpuBele BToporo nopsa- 6
Ka: IIPUBEJICHNE K KAHOHUYECKOMY BHUY, IOCTPOCHHE HA INIOCKOCTH. TexHHuue-
CKHE IPUJIOKEHUS TEOMETPUYECKUX CBOMCTB KPUBBIX.

I'eomeTpuyeckue cBOCTBa MOBEPXHOCTEN BTOPOIO MOPSAKA, UCCIECIOBAHUE UX
4. dopmbl  MeTonmoM ceueHMH. TexHMYECKHE NPUIOKEHUS TIE€OMETPUUYECKUX 8
CBOMCTB noBepxHOCTEN. [locTpoeHue Tesna OorpaHuYEHHOTO0 MOBEPXHOCTSIMU.

[TocTpoenne rpaukoB dIeMEHTapHbIX (PYHKIMHA myTeM mpeoOpa3oBanuii (ma-

> paJuIeTbHBIN IEPEHOC, PacTsHKEHHE (C)KaTHE), OTOOPAKECHHE). 7
6 Brruncnenue npenenoB YMCIOBBIX MOCIEIOBATEIILHOCTEH, IPEeoB (YHKITUH. g
) WccnenoBanue GhyHKIMI Ha HETPEPHIBHOCTD.
7. DopMBbI 3aMMHCH KOMIUIEKCHBIX Yucen. JIeMCTBHS HaJl KOMIUIEKCHBIMHM YHCJIAMU. 3
Hroro 44

5. YueOHO-MeTOoAMYeCcKoOe o0ecnieYeHre CAMOCTOSITeIbHON paboThl 00y4aromuxcst
10 AUCIHHUTIJIHHE

VYyebHo-MeToanueckue pazpabotku umerores B Hayunoit 6ubnmumoreke ®DOI'BOY BO  HOxHo-
VYpaneckuii 'AY:

1. TumnoBble pacuerbl 1o Teme «OmnpeaeauTenn, MaTPUIlbl, CUICTEMbl JTUHEWUHBIX YpaBHEHUU.
BekTtopHas anreOpa. AHanmuTHYeCKass TEOMETPHUsS» I CaMOCTOSTENbHON paboThl CTYACHTOB
[DnexTponnsit pecype] / coct.: I'.A. Jlapuonosa [u ap.]; UI'AA. — Yens6unck: UI'AA, 2013. - 51
c. — Pexxum nmoctyma: http://192.168.0.1:8080/localdocs/vmat/30.pdf

2. Tunosslie pacueTsl 10 TeMe «BBeneHHe B MareMaTHuecKuil aHaiu3 (PYHKIIMU OJHOM ei-
CTBUTEIBLHON NIEPEMEHHOI JIJIs1 CAaMOCTOSTEILHOM pabOThI CTYJACHTOB [ DJIEKTPOHHBIN pecypc]: Me-
ton. ykazanus / coct.. O.E. Akynuu [u np.]; U'AA. — 2-e uzn, nepepad. — Yensiounck: UTAA,
2013.—72 c. — Pexxum nocryna: http://192.168.0.1:8080/localdocs/vmat/18.pdf

6. ®oH OLIEHOYHBIX CPEACTB AJIsl IPOBEACHUS MPOMEKYTOYHOM aTTecTalu
o0y4yaImmxcs Mo AMCHUILIHHE

JIyist yCTaHOBJIGHHSI COOTBETCTBUSI YPOBHS MOATOTOBKH OOydaronuxcs TpedoBanusim ®I'OC
BO, pa3zpaboTan ¢oH] OLIEHOYHBIX CPEACTB IS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MPOBEACHUS
MIPOMEXYTOUHOH aTTecTalMu 00ydYaromuxcs no aucuurinHe. MoHA OLEHOUYHBIX CPEeNCTB Mpei-
craiieH B [Tpunosxenun Ne 1.

7. OCHOBHAsl M JONOJTHUTEJIbHAsI ydeOHasi IUTepaTypa, Heo0X0AUMas 1JIsl OCBOCHHS
AUCHMILTUHBI

OcHOBHas 1 IOTIOJTHUTENbHAs yaeOHas iuTeparypa uMeercs B Hayunoii Onbianoreke u >iek-
TpoHHOH MH(pOpMarmonHo-o0pazoBaTensHoOl cpeae PI'BOY BO I0xno-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 uTEpaTypa

1. bepman I'.H. CO0opHHK 3a/1a4 [T0 KypCYy MaTeMaTUYeCKOTr0 aHaju3a. [ DJIeKTPOHHBIN pe-
cypc] — Dnekrpon. naH. — CI16: Jlanb, 2017. — 492 ¢. — Pexxum nocrymna:
http://e.lanbook.com/book/89934

2. bepmant A.®. KpaTkuii Kypc MaTeMaTHYECKOTO aHau3a. [ I1eKTpoHHbIN pecype] / A.D.
bepmant, U.I'. ApamanoBuu. — OnektpoH. gaH. — CII6: Jlans, 2010. - 736 c.—Pexum nocryma:
http://e.lanbook.com/book/2660

3. Bnosun A.IO. Beiciiag Matematnka. CTaHZapTHBIE 337a4d C OCHOBAMM TE€OpUU. [DIeK-
TpoHHBIA pecype] / A.JO. Bnosun, JI.B. Muxanesa, B.M. Myxuna. — Onektpon. aad. — CII0: Jlansb,
2009. — 192 c. — Pexxum gocryma: http://e.lanbook.com/book/45

4. Bonkos FO.B. IIpaktuyeckue 3ansatus mo anredpe. KoMmriekcHbie yncia, MHOTOUJICHBI.
[DnexTponnslii pecypc] / FO.B. Bonkos, H.H. Epmonaesa, B.A. Ko3sinuenko, I'.11. Kypbartosa. —
OnektpoH. naH. — CII6: Jlans, 2014. — 192 ¢. — Pexxum noctyma: http://e.lanbook.com/book/51935

5. Knerenuk /J{.B. COopHUK 33724 O aHATUTUYECKON T€OMETPUU. [ DIEKTPOHHBIH pe-
cypc] — Onekrpon. aaH. — CI16: Jlanb, 2017. — 224 ¢. — Pexxum pocrymna:
http://e.lanbook.com/book/92615

6. Hatancon N.I1. Kparkuii Kypc BbICHIEH MAaT€MaTUKHU. [ DJIEKTPOHHBIN pecypc] — Diek-
TpoH. naH. — CII6: Jlans, 2009. — 736 c. — Pexum goctyna: http://e.lanbook.com/book/283

7. unaueB B.C. Havama BbIcIel MaTeMaTHKU. [DIJIEKTPOHHBIN pecypc|— DIEKTPOH.
nan. — CII6: Jlans, 2013. — 384 c. — Pesxxum noctyna: http://e.lanbook.com/book/5713

JonoHuTe/ILHAS IUTEPATypPa

1. Anekcanapos [1.C. Kypc anaauTu4deckoil reoMeTpuu U JIMHEWHON alnreOpsl. [ DIeKTpoH-
HBIN pecypc] — DnextpoH. gan. — CII6: Jlanb, 2009. — 512 c. — Pexxum nocrymna:
http://e.lanbook.com/book/493

2. Bnosun A.}O. CrpaBo4HHK TO MaTeMaTuKe NI OakanaBpoB. [DNEKTpOHHBIA pecypc] /
A.1O. Bnosun, H.JI. Boponmona, JI.A. 3onkuna, B.M. Myxuna. — OnektpoHn. aas. — CII6: Jlans,
2014. — 80 c. — Pexxum nmoctymna: http://e.lanbook.com/book/51722

3. Hopodees C.H. Briciias maremaTuka [Qnektponnbiid pecype] / C.H. Jlopodees.
MockBa: Mup u o6pazoBanue, 2011. — 591 c. — Pexxum gocryma:
http://biblioclub.ru/index.php?page=book view_red&book id=102357

4. Jlucuukun B.T. MartemaTtnka B 3ajadax C peHICHUSIMH. [DIEKTPOHHBIN pecypc] /
B.T. Jlucuukun, N.JI. Conoseitunk. — DnektpoH. maH. — CI16: Jlanb, 2014. — 464 c. — Pexxum no-
cryna: http://e.lanbook.com/book/2785

5. Munocues B.b. (mox pen.) Kypc MmatemMaTtuku Jj1si TEXHUYECKHX BBICIITUX YU4E€OHBIX 3aBe-
nenuil. Yacte 1. Ananutudeckas reometpus. [Ipenenst u psasl. @yHKIMM U IPOU3BOAHBIE. JInHEH-
Has ¥ BEKTOpHas anredpa [DIeKTpoHHBIN pecypc]: yuebHoe mocodue / B.b. Munocues (nox pen.),
E.A. Ilymkaps (mox pen.), B.I'. 3y6koB [u ap.]. — CII6: Jlanb, 2013. — 543 c. — Pexxum gocryma:
http://e.lanbook.com/books/element.php?pll_1d=30424.

6. [pomxkun C.C. Matemaruka 1S perenusi u3nveckux 3aaad. [ IeKTpOHHBINA pecype]| —
OnektpoH. naH. — CII6: Jlans, 2014. — 384 ¢. — Pexxum noctyma: http://e.lanbook.com/book/53688

Ilepuoauyeckue M31aHUA:
«Hayxka u xxu3npy, «TexHuka — Monoaexuny, «KBanT.

8. Pecypcbl MH(OPMAIIMOHHO-TEJIeKOMMYHUKAIIMOHHOI ceTn «UHTEpHETY,
Heo0X0AuMBIe 1JISl OCBOCHUS TUCHMILINHBI

1. Equnoe okHO JoCTyIa K ydeOHO-MeToANYeCKuM pa3padboTkam https://roypray.pd
2. OBC «Jlanb» http://e.lanbook.com/
3. Yuuepcurerckas o6momuoreka ONLINEhttp://biblioclub.ru
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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
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9. MeTtoauuyecKkue yKa3aHus sl 00y4al0IIHUXCH 110 OCBOCHUIO TUCHUIIMHBI

YueOHO-MeToANM4eCKHEe pa3paboTku uMeroTcs B HayuHoit OubGamnoTexe u 2JIeKTpOHHON WH-
¢dopmannonno-odpazoBarenbHoi cpene PI'BOY BO HOxHo-Ypansckuit AY:

Tunosslie pacuersl o Teme «OnpeaenuTeny, MaTpULlbl, CACTEMbI JIMHEHHBIX YpaBHEHUIM.
Bekropnast anreOpa. AHaTUTHYECKass TEOMETPHUsS» ISl CAMOCTOSITENIHHOM PabOThI CTY-
1.1.  nmentoB [DnekTpoHHBINH pecypc]| / coct.: I'.A. Jlapuonosa [u ap.]; U'AA. — UensOuHCK:
UI'AA, 2013.-51c. -
Pexxum noctyna: http://192.168.0.1:8080/localdocs/vmat/30.pdf
Tunossie pacueTsl 1o TeMe «BBeneHne B MaTeMaTHYEeCKUN aHan3 QYHKIIMU OTHOU JICH-
CTBUTEIILHON MEPEMEHHON» JUISI CaMOCTOSTEIbHONW pPAa0OTHI CTYACHTOB [DJIEKTPOHHBIN
1.2.  pecypc]: meron. yka3zanusi / cocT.: O.E. Akynuu [u np.]; UT'AA. — 2-e uzn, nepepad. —
Yemgouuck: UI'AA, 2013. - 72 ¢c. —
Pexxum moctyma: http://192.168.0.1:8080/localdocs/vmat/18.pdf
KommniekcHble uncna [DneKTpoHHBIN pecypc]: MeToanyecKie yka3zaHus / COCT.:
1.3.  C.A. Cxpunka, A.C. YrpiomoBa; UI'AA. — 2-e uz ., nepepad. — Uensounck: UI'AA,
2013. — 44 c. — Pexum nocryna: http://192.168.0.1:8080/localdocs/vmat/21.pdf
Brenenue B MaTeMaTtuueckuii aHanu3 [ IEKTPOHHBINA pecypc] : yued. mocodue aiis caMo-
CTOSITENIHOU Pa0OTHI CTYZCHTOB OYHOM 1 3204HOU (opM 00ydeHus (HanmpaBiIeHUs MO~
1.4. roroBku 23.03.03, 23.03.02, 35.03.06, 13.03.02, 44.03.04, 38.03.01, 08.03.02, cnenuaib-
HocTh 23.05.01) / cocrt.: O. E. Axynuu [u ap.] ; FOxHo-Ypansckuit 'AY, UHcTUTyT ar-
pourxkeHepun .— Yenssounck: KOxuo-Ypanbckuit 'AY, 2017 .— 70 c. — Pexxum nocty-
na: http://192.168.0.1:8080/localdocs/vmat/36.pdf

10. UndopManmoHHbIE TEXHOJIOTHH, HCIIOJIb3yeMble IPH OCYLIeCTBJICHUH 00pa3oBaTe/b-
HOTI'0 Ipoluecca Mo AMCUUILVINHE, BKII0YAs NepedYeHb IPOrpaMMHOro odecrnedyeHus 1
HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

B HayuHoii 6u0nuroTeke ¢ TepMUHAIBHBIX CTAHIUN MPEIOCTABISIETCS JOCTYI K 0a3am JaH-
HBIX:

- Koncynbrantlnroc (cripaBoyHbIe TPABOBBIE CHCTEMEI);

- Texakcnept (nH(popmarmonHo-crpaBovyHas cuctema 'OCTog);

- «Cenpx03TeXHUKa» (ABTOMaTU3UPOBAaHHAs CIPABOYHAsI CUCTEMA).

11. MaTepuanbHo-TexHH4YecKasi 6a3a, HeoOXxoauMasi /1l OCyLeCTBJIeHHs 00pa3oBa-
TEeJILHOTO0 Npouecca Mo JUCHHUILIHHE

Y4yeOHble ayauTOPUM JJIS1 TNPOBeJAeHUS] 3aHATHH, MPeIyCMOTPEHHBIX NMPOrPaMMoOi,
OCHAILlEHHbIEe 000PY/I0BAHUEM U TeXHHYECKMMU CpeCTBaAMM 00y4eHusl
405 - yueOHas ayauTopus IJIsl TIPOBEACHUS 3aHITHH CEMHUHAPCKOTO THUIIA, TPYIIIOBBIX W HH-
JUBHIYAJIbHBIX KOHCYJIBTALMM, TEKYIIEr0 KOHTPOJIA U IPOMEKYTOUYHOM aTTECTAl[UU, OCHAILEHHBIE
MYJbTUMEAUIHBIM KOMILUIEKCOM

IHoMemeHust 1J1s1 CAMOCTOATENbHOM PadoThl 00y4aOIIMXCSH
[Tomemienus 303, 419 nns caMocTOATENHLHON pabOTHI, OCHAILICHHOE KOMITBIOTEPHOM TEXHUKOM
C MOAKIOYeHHEM K ceTu «IHTepHET».

12. UnuHoBanmoHHbIe (OpMbI 00Pa30BaTeJIbHBIX TEXHOJOT U

Bun 3anatusa
Jlexun JI3 113
Dopmbl pabOTHI
AHaJIN3 KOHKPETHBIX CUTyallui + - +
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IMPUJIOKEHHUE Ne 1

®OH/JI OLIEHOYHBIX CPEJICTB

AJI TCKYIICTI'O KOHTPOJIA YCIICBACMOCTU U ITPOBCACHUA HpOMe)KYTOqHOfI aTTcCTalnu

oOyuatomuxcs no aucuuiinie b1.b.22 Marematuka

Hanpasnenue noarorosku 35.03.06 ArpounskeHepust

[Tpoduns TexHnyeckue cucTeMbl B arpodu3Hece

YpoBeHb BhICIIET0 00pa3oBaHus — 0aKkajJaBpuaT (MPUKJIATHOMN)
Kanudukamus — 6akaaaBp

dopma 00yueHUs — OUHAs

YenaOUHCK
2018

13



COJEPKAHHUE
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1. KoMmnereHuum ¢ ykazaHueM 3Tana ux (popMupoBaHUs B MpoLecce 0CBOEHMS

onon

Komnerenuu o qanHoi qucuuriinae GopMHUpPYIOTCs Ha 6a30BOM JTare.

KonTtponupyemsie KoHTponmpyembie pe3ynbTaThl 00y4eHUs 110 AUCITUTUTIHE
pE3yIbTaThl OCBOE- 3HAHUA YMEHHUS HaBBIKH
aus OIIOIT
(KOMIIETEHLIUN )
OIIK-2 OO0yuarommiics 107- OOyuaromuiicst T0JKeH OOyuaromuiicst T0JKeH

CIIOCOOHOCTH K HC-
TOJIL30BAaHUIO OC-
HOBHBIX 3aKOHOB

€CTECTBCHHOHAYYHBIX

TUCUHUILUIUH B IIPO-

beccroHaNbHOM nes-

’K€H 3HATh. OCHOBHEIE
MTOHSTHS U METO/IbI
Kypca MaTeMaTHKH,
KOTOPBIE HEOOXOAMUMBI
JUIA HpI/IMeHeHI/I}I 3a-
KOHOB €CTECTBEHHO-

YMETh: UCIOIb30BATh Ma-
TEeMaTUYECKUH arnmapar
AJIg pCIICHUA 3aaa4 C
MPUMEHEHUEM OCHOBHBIX
3aKOHOB €CTECTBEHHOHA-
YUHBIX JUCIUIUIMH B IIPO-

BJIAJETH: HaBBEIKAMU
HCIIOIL30BaHUs MaTe-
MaTHUYECKOro arnmapara
JUTs pa3pabOTKH MaTe-
MaTHUYECKHX MOJICIeH
MPOLECCOB U SIBJICHHUI,

TEIHHOCTH HAYYHBIX JUCHUIUIMH | (ECCHOHAIBHON ACSITENb- | PEIICHHS MpaKTUye-
B MPOECCUOHAITBPHOM | HOCTH — CKHX 3aJ1a4 podeccu-
JEATEIIbHOCTH — (b1.b.22-V.1) OHAJILHOM JEATENIbHO-
(b1.5.22-3.1) CTH —
(b1.5.22-H.1)
OIIK-4 OO0yuarommiics 107- OOyuaromuiicst T0JKeH OOyuaromuiicst T0JKEeH

CIIOCOOHOCTH peliaTh
WHXXCHEPHBIC 3a/1a91
C UCIIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB
MEXaHUKH, SJIEKTPO-
TEXHHUKH, TUPABIIH-
KH, TepMO,Z[I/IHaMI/IKI/I
M TEIJIOMaccooOMeHa

JKEH 3HaTh: pyHIa-
MEHTaJIbHBIE OCHOBBI
Kypca MaTeMaTHKU
HEOOXOaNMBIE IS
pElIeHUs UHXKEHEP-
HBIX 3a]1a4 C UCIIOJIb-
30BaHHEM OCHOBHBIX
3aKOHOB MEXaHUKH,
DIIEKTPOTEXHUKH,
THJIPABIMKH, TEPMO-
IWHAMHKHU U TEIUIO-
MaccooOMeHa —
(b1.5.22-3.2)

yMeTBZ HpI/IMeHSITI: MarTte-
MAaTUYECKHI anmapar JJjis
peH_IeHI/I}I TUITIOBBIX UHIKC-
HEPHBIX 33/1a4 C UCTIOJIb30-
BAaHHUEM OCHOBHBIX 3aKOHOB
MEXaHUKH, JIEKTPOTEXHHU-
KW, TUAPABIAKHA, TEPMOIM-
HAaMHUKH U TEIJIOMAacco00-
MeHa - (b1.5.22-Y.2)

BJIAJIETh: HaBBIKAMH
MOCTPOEHHUSI MaTEMATH-
YeCKUX MOJeJICH HHKe-
HEPHBIX 33/1a4 C UC-
MMOJb30BAaHUEM OCHOB-
HBIX 3aKOHOB MEXaHH-
KH, 3JIEKTPOTEXHHUKH,
TUJPaBIUKHU, TEPMOIU-
HaMHMKHU U TEIJIOMAacco-
oOMeHa —
(b1.5.22-H.2)

2. Iloxa3aTesn, KpUTEPHH M IKAJA OLEHUBAHHUS C()OPMHPOBAHHOCTH KOMIIeTeH M

[Tokazarenun Kpurepun u mikana olleHUBaHUsI PE3yIbTATOB 00yUEHUS MO JUCIUILTNHE
OIICHUBAHUS Henocrarounsrit HocTtarounslit ypo- | CpeaHuii ypoBeHb Bricoknii ypoBeHb
(3YH) YpOBEHb BEHb (3auTeHO, XOpoI10) | (3a4TEHO, OTIIMYHO)
(He 3auTeHoO, HEeyMO- | (3auTeHO, yAOBIIE-
BJIETBOPUTENHHO) TBOPUTEJIHHO)
b1.5.22-3.1 | OGyuarommiics  He | OOy4aromuiics OO6yuarommiics ¢ He- | OOyvaronuiics ¢
3HA€T OCHOBHBIE TO- | CIA00 3HAET OC- | 3HAYUTEIHLHBIMU TpeOyemoii creme-

HATHS W METOJBI
Kypca MaTeMaTHKH,
KOTOpbIE HE00X0/1H-
MBI I HpI/IMeHeHI/IH
3aKOHOB €CTECTBEH-
HOHAyYHBIX JHUCLHU-
IJIMH B TIpodeccro-

HOBHEIE ITOHATHSA H
METO/bI Kypca Ma-
TEMAaTHKH, KOTOPbIC
HEOOXOOUMBI  IIA
NPUMEHCHHS 3aKO-
HOB €CTECTBEHHO-
HAYYHBIX  JIMCIH-

omuOKaMu U  OT-
JeNbHBIMU  TIpo0ena-
MH 3HACT OCHOBHBIC
MOHSATUS W METOJIbI
Kypca MaTeMaTHKH,
KOTOpBIE HE00X0u-
MBI JIJIsl IPUMECHEHUS

HBIO TOJHOTHI M
TOYHOCTH 3HAET
OCHOBHBIE TOHSITHS
U METOIbl Kypca
MaTeMaTHKH, KOTO-
pele  HEOOXOAUMBI
JUISL  TIPUMCHCHHS
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HAJILHOU JeATELHO-
CTH

IUIMH B TIpodeccu-
OHAJILHOU HesATeIIb-
HOCTH

3aKOHOB €CTSCTBCH-
HOHAYYHBIX JIUCIIH-
IJIMH B TIpodeccuo-
HaJIbHOM JesATEIbHO-
CTH

3aKOHOB ecre-
CTBCHHOHAYYHBbIX
JMCIUIUIAH B IPO-
deccruoHaIbHOM
JICSATEIbHOCTH

b1.5.22-3.2 | OGyuaromuiics  He | OOyuaronuiics OOyuatommiicsa ¢ He- | OOyuatomuiicss ¢
3HAET dbyamamen- | cmabo 3HaeT ¢yH- | 3HAYUTEITLHBIMHU TpebyeMoii crerie-
TaJabHBIC OCHOBHI | JaMEHTAJIbHBIE OC- | OMIMOKAMU W OT- | HBIO TOJHOTBI U
Kypca MaTeMaTHKH | HOBBI Kypca Marte- | IeJIbHbIMU Ipolena- | TOUHOCTH 3HaeT
HEOOXOAUMBIE /IS | MATUKA HeoOXoau- | M 3HaeT ¢yHIa- | pyHIaMeHTaIbHbIE
pelIeHHs HWHXKEHEp- | Mble JJIi DPELIEHUS | MEHTaJIbHbIe OCHOBBI | OCHOBBI Kypca Ma-
HBIX 33124 C UCTOJb- | HHXKEHEPHBIX 3a/lad | Kypca MaTeMaTUKU | TEMaTUKA HE00Xo-
30BaHMEM OCHOBHBIX | C HCIIOJIb30BaHHEM | HEOOXOAUMBIE  JJIS | JUMbIE JUIsl perie-
3aKOHOB MEXAHWKH, | OCHOBHBIX 3aKOHOB | PCUICHHS WHXKEHEP- | HUS HWHXXCHEPHBIX
INEKTPOTEXHUKH, MEXaHMKH,  DJIeK- | HbIX 3a/1a4 C UCMOJb- | 337a4 C HCIOJIb30-
TUAPABINKH, TEPMO- | TPOTEXHUKH, THJI- | 30BAHUEM OCHOBHBIX | BAHHEM OCHOBHBIX
JUHAMHUKA U TEIUIO- | paBIUKHU, TEPMOJHU- | 3aKOHOB MEXaHMKH, | 3aKOHOB MEXaHHKH,
MaccooOMeHa HAMUKA H TEIUIO- | AJIEKTPOTEXHUKH, AIIEKTPOTEXHUKH,
MaccooOMeHa TUAPABINKH, TEPMO- | TUJIPABIUKH, Tep-
TUHAMHUKA U TEIUIO- | MOJUHAMUKU u
MaccooOMeHa TEMI0MaccooOMeHa
b1.6.22-Y.1 | O6yvarommiics  He | OOy4aromuiics OOyuarommiicss yme- | OOydaromuiics
yMEeT HCIOIb30BaTh | CIa00 yMEeT UC- | €T UCIOJb30BaTh Ma- | yMEET  HMCHOJb30-
MaTeMaTHYECKUN MOJIb30BaTh  MarTe- | TEMAaTHYECKUW amnma- | BaTh MaTeMaTHue-
anmapar JUisl pelle- | MaTUYeCKUH amma- | paT Juisl  pelleHus | CKUi ammapar Juis
HUS 3a/lad C MpUMe- | paT HJs pelieHHs | 3a7a4 C MPUMEHEHH- | PeIIeHUsT 3a1ad C
HEHUEM  OCHOBHBIX | 337la4 C TPUMEHE- | €M OCHOBHBIX 3aKO- | IPUMEHEHHEM OC-
3aKOHOB €CTECTBEH- | HIEM  OCHOBHBIX | HOB €CTECTBEHHOHA- | HOBHBIX  3aKOHOB
HOHAYYHBIX JIUCIU- | 3aKOHOB €cTe- | yUYHBIX TUCIUIUIMH B | €CTECTBEHHOHAYY-
IUIMH B TPodeccruo- | CTBEHHOHAYYHBIX npo(ecCHOHANBHOW | HBIX JUCIHIUIMH B
HAJIBHON JEeSATENbHO- | IUCUUIUIMH B TPO- | IEATEIbHOCTU C He- | mpodeccnoHaib-
CTH deccruoHaIbHOM 3HAUUTENBHBIMU 3a- | HOW JesTeIbHOCTH
JESITEIIBHOCTH TPYJHEHUSIMU
b1.5.22-Y.2 | O6yvarommiics  ©He | OOyuaromuiics OOyuarommiicss yme- | OOydaromuiics
yMeeT  NPUMEHSTH | clabo yMeeT MpH- | €T NMPUMEHATh MaTe- | yMeeT MPUMEHSThH
MaTeMaTU4YECKUI MEHSTh MaTEMaTH- | MATUYECKUN anrapar | MaTeMaTH4YEeCKHUI
anmapar JUisl pelie- | YeCcKHi anmapar | Uil pelieHHsl THIO- | anmapaT AJii pelie-
HUSl TUTOBBIX MHXKE- | N7l PEIICHUS TH- | BBIX  WHXXEHEPHBIX | HAS THUIIOBBIX WH-
HEpHBIX 33/]a4 C UC- | MOBBIX  MH)KEHEp- | 337a4 C UCII0JIb30Ba- | KEHEPHBIX 3a7ad C
MOJIb30BAaHMEM  OC- | HBIX 3a/lad C WC- | HIEM OCHOBHBIX 3a- | HCIOJIb30BaHUEM
HOBHBIX 3aKOHOB | MTOJIb30BAHUEM OC- | KOHOB ~ MEXaHHKH, | OCHOBHBIX 3aKOHOB
MEXAaHHUKH, DSJEKTPO- | HOBHBIX  3aKOHOB | 3JIEKTPOTEXHHKH, MEXaHHUKH,  DJIeK-
TEXHUKHU, TUIPABIIU- | MEXaHUKH,  3JI€K- | TUAPABIUKH, TEPMO- | TPDOTEXHUKH, THU[-
KH, TEPMOJMHAMUKH | TPOTEXHUKU, TH/- | IMHAMUKA W TEIUIO- | PABIMKH,  TEPMO-
U TermjaoMaccooOMe- | paBIUKU, TEPMOJU- | MaccooOMeHa C He- | JUHAMHUKUA M Tel-
Ha HAMUKA H TEIUIO- | 3HAYUTEIBHBIMU 3a- | ioMaccooOMeHa
MaccooOMeHa TPYIHCHHUSIMU
b1.5.22-H.1 | Obyuatommiics He OO6yuarouuiics OO6yuaromuiics ¢ OO6yuarouuiics

BJIaJIe€T HaBbIKAMU
UCTIOJIb30BaHUS Ma-
TEMaTU4YECKOro ar-
napata Juis paspa-

ci1abo BiageeT
HaBBIKAMU HUCIIOJIb-
30BaHUs MaTEMa-
TUYECKOTO arapa-

HEOOJIBIIINMH 3a-

TPYAHEHUSIMU BJIa-
JIeeT HaBLIKAMH HC-
I10JIb30BAHU A MATC-

C¢BOOOIHO BIIaZIEET
HaBBIKAMU HUCIIOJIb-
30BaHUs MaTEMa-

TUYECKOTO arapa-
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0OTKU MaTeMaTH4e-
CKHUX MOJEJIEN Ipo-
IIECCOB U SIBIICHHM,
peuieHus mpakTuye-
CKHX 3a/1a4 mipodec-
CHUOHAJIBHOH 1esl-

Ta JUIsl pa3paboTKu
MaTeMaTUYECKUX
MOJeNel mporec-
COB U SIBIICHUH,
pelieHus MpaKkTh-
YEeCKHUX 3a/1a4 Mpo-

MaTHYECKOro anma-
parta ais pa3paboTKu
MaTeMaTHUYECKUX
MOJEJEN MTPOLECCOB
U SBJICHUU, pEUICHUS
MPaKTUYECKUX 3a/1a4

Ta ISl pa3paboTKu
MaTeMaTUYECKUX
MOJEeNIel mporec-
COB U SIBIICHUH,
pelieHus MpaKkTh-
YEeCKHUX 3a/1a4 Mpo-

TEITLHOCTH beccroHanbHOM npodeCCHOHAIBHON | (PeCCHOHAIBHOU
IEeITEILHOCTH EeITEILHOCTH IEeITEITbHOCTH
b1.6.22-H.2 | OGyuarommiics He OO0yuaromuiics OO0yuaromuiics ¢ OO0yuarommiics
BJIaJIe€T HaBBIKAMU ci1abo BiIafeeT HEOOIBIINMU 3a- CBOOOJIHO BIIaJCET
MOCTPOEHUS MaTe- HaBBIKAMH TIOCTPO- | TPYJHEHHUSIMH BJIa- HaBBIKAMH TIOCTPO-
MAaTHYECKUX MOJIE- €HHSA MaTeMaTHU4de- | JeeT HaBBIKAMHU I10- | €HHS MaTeMaTHye-
JIEH THIIOBBIX MHJKE- | CKMX MOJCJICH TH- CTPOEHUS MaTeMa- CKHX MOJIeNIeH TH-
HEPHBIX 33/1a4 C UC- | MIOBBIX HHKECHEP- THYECKUX MOJIEIIEH MOBBIX HHXKEHEP-
MOJIE30BAaHUEM OC- HBIX 3aJa4 C HC- TUTIOBBIX MH)KEHEP- | HBIX 33]1a4 C UC-
HOBHEBIX 3aKOHOB [IOJIb30BAHHUEM OC- | HBIX 3a7a4 C UCIOIb- | IIOJIb30BAHUEM OC-
MEXaHUKH, SJIEKTPO- | HOBHBIX 3aKOHOB 30BaHHMEM OCHOBHLIX | HOBHBIX 3aKOHOB
TEeXHHUKH, TUAPABIU- | MEXaHUKH, DJICK- 3aKOHOB MEXAHUKH, | MEXAHHKH, JIIEK-
KW, TCPMOJAMHAMUKH | TPOTEXHUKHU, TH]I- AJIEKTPOTEXHUKH, TPOTEXHUKH, TUI-
U TeIioMaccooOMe- | paBJIUKHU, TEPMOJU- | TUAPABIUKH, TEPMO- | PABIUKH, TEPMO-
Ha HAMUKHU H TEILJIO- IWHAMHKH U TEIUIO- | JWHAMMKH U TeIl-
MaccooOMeHa MaccooOMeHa JIOMaccooOMeHa
3. TumnoBble KOHTPOJIbHBbIE 32/1aHUA U (WJIN) HHbIE MATEePHAJIbl, HE00XO0AMMbIE 1JIf

OLIEHKHU 3HAHUI, YMEHH ¥ HABBIKOB M (WJIH) ONBITA 1eITEeJIbHOCTH, XapaKTepu3y-

HIIUX 3Tanbl ((OPMUPOBAHUSA KoMIIeTeHUMI B mpouecce oceoeHusi OIIOIT

TunoBbie KOHTPOJIBHBIE 3aJJaHKS M MAaTEPUANTBI, HEOOXOAMMBIE IJIs OIEHKH 3HAHUW, YMEHHIA
Y HABBIKOB, XapaKTEPHU3YIOMUX 0a30BbIN dTall (OPMUPOBAHUS KOMIIETEHITUN B ITPOIIECCE OCBOCHHMS

OIIOII, comepxarcs B yueOHO-METOANYECKHUX pa3paboTKax, MPUBEICHHBIX HUXKE.

1.1.

1.2.

1.3.

1.4.

TunoBeie pacueTsl 0 TeMe «OnpeaenTuTeNn, MAaTPUIIbI, CHCTEMbI THHEHHBIX ypaBHEHUH.
Bekropnast anreOpa. AHaTUTHYECKass TE€OMETPHUsS» ISl CAMOCTOSITEIHBHOM PabOThI CTY-
neHToB [DnekTpoHHbId pecypc] / coct.: I'.A. Jlapuonosa [u np.]; YT'AA. — UensOuHCK:
UI'AA, 2013.-51c. -

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

TumnoBeie pacueTsl o TeMe «BBeneHne B MaTeMaTHYSCKUN aHau3 (PYHKITUW OJHOM Jeii-
CTBUTEIILHON MEPEMEHHOW» JUISI CaMOCTOSTEIbHONW PAa0OTHI CTYACHTOB [DJIEKTPOHHBIN
pecypc]: meroa. ykazanus / coct.: O.E. Akynuu [u ap.]; UT'AA. — 2-e uza, nepepad. —
Yemgouuck: UI'AA, 2013. - 72 ¢c. —

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

KommniekcHble uncna [DneKTpoHHBIN pecypc]: MeToauyecKre yka3zaHus / CoCT.:

C.A. Cxpunka, A.C. YrpiomoBa; UI'AA. — 2-e u3n., nepepad. — Yensounck: UI'AA,

2013. — 44 c. — Pexwum nocryna: http://192.168.0.1:8080/localdocs/vmat/21.pdf
Brenenue B MaTeMaTtuueckuii aHanmu3 [ IEKTPOHHBINA pecypc] : yueld. mocodue aiis caMo-
CTOSITENIHOU Pa0OTHI CTYZACHTOB OYHOM 1 3204HON (opM 00ydeHus (HanmpaBiIeHUs MO~
roroBku 23.03.03, 23.03.02, 35.03.06, 13.03.02, 44.03.04, 38.03.01, 08.03.02, cnenuanb-
HocTh 23.05.01) / cocrt.: O. E. Axynuu [u ap.] ; FOxHo-Ypansckuit 'AY, UHcTuTyT ar-
pourxeHepun .— Yenssounck: KOxuo-Ypanbckuit 'AY, 2017 .— 70 c. — Pexxum nocty-
na: http://192.168.0.1:8080/localdocs/vmat/36.pdf
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JlanHbIe METOAMYECKHE Pa3pabOTKU UCTIONB3YIOTCS MPU aHAIN3€ KOHKPETHBIX CUTYaIUi
(cm. . 12 PILJT).

4. Mertoauyeckue MaTepHuaJbl, ONpeaessiiolue Npoueaypbl OleHNBAHUA 3HAHUH,
YMEHH i, HABBIKOB M (MJIH) ONBITA AeATEJbHOCTH, XapaKTepu3ywommx 3tan(s1) gopmu-
POBaHUS KOMIIETEHIU
B nmanHOM pasjpeiie METOIMYECKHME MaTepUalibl, ONPEACIAIONINE MPOLEAYPhl OLEHUBAHUS
3HaHWH, YMEHHUH, HABBIKOB, XapaKTEPU3YIOIINUX 0a30BBIH ATan (GOpMUPOBAHUS KOMIETEHIIUN IO
AUCHUITIINHE «MaTeMaTI/IKa», MPUBCACHLI IIPUMCHUTCIIBHO K KaKAOMY M3 HUCIOJB3YCMbIX BHJIOB
TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTeCcTaluu 00y4Jaronnxcs.

4.1. OneHoYHbIE CPEACTBA VISl NPOBEEHHUS TEKYIIEro KOHTPOJISl yCIeBAeMOCTH
4.1.1. YcTHBII OTBET HA TPAKTUYECKOM 3aHITHU

YCTHBII OTBET Ha MPAKTHYECKOM 3aHSATUU HCIOJB3YETCS Ul OICHKH KadyecTBa OCBOCHUS
00y4aromuMcsi OCHOBHOM Mpo(ecCHOHATBbHONH 00pa30oBaTeIbHON MPOrpaMMbl MO OTACIBHBIM BO-
pocaM M TeMaM IUCHHUIUIMHBL. Tembl U mnansl 3aHsaTui (1. 3 PITJ]) 3apanee coobmiarorcs oOy4a-
omuMcsi. B xolle mpakTHYeCKUX 3aHATHH WCIONIB3YETCS METOJ aHaIM3a KOHKPETHBIX CHTYAIlHi,
KOTOPBIH COCTOMT B TOM, YTO OOYyYaromeMycsl TpeiiaracTcs MpUKIaaHas 3ajada, B KOTOPOH Omu-
CBIBACTCSI KOHKPETHAsI CJIOXKHBILASCS CUTYallHs, CTYJCHTY HEOOXOIMMO OCYIIECTBUThH MOUCK MyTel
pelIeHHs PeI0KEHHOM 3a1aun. [Ipu aHann3e KOHKPETHBIX CHUTYallUi UCTIONB3YIOT METOINICCKHE
pa3paboTku, ykazanusie B 1. 3 @OC.

Pe3ynpTar BBITOMHEHHS 3TOTO 3aJaHHS OLEHHBACTCS C YYETOM CIEAYIOUIMX KPUTCPHUCB:
MOJIHOTA TPOPAOOTKH CHUTYAIlMH; IOJIHOTA BBIMOJIHEHUS 3a/JaHUS, HOBH3HA M HEOPAMHAPHOCTH
MPEJCTaBICHHOTO MaTepHala U PEUICHHUI; MEePCIIeKTUBHOCTh U YHHBEPCAIBLHOCTh PEIICHUN; yMe-
HUE apryMEHTHPOBAHO 0OOCHOBATh BHIOPAHHBIM BapuaHT pelieHus. Pazoupas KOHKpETHYIO CUTYya-
U0, o0yJaromuics (PakTHYEeCKH TOTydaeT Ha PYKH TOTOBOE PEUICHHE, KOTOPOE MOXKHO TpUMe-
HUTh B QHAJIOTHYHBIX OOCTOATEIHCTBAX, ITO B JAIBHEUIIEM CIIOCOOCTBYET (POPMUPOBAHUIO HABHI-
KOB pelieHusi 0ojiee cepbe3HbIX mpoOieM. OTBET OICHUBACTCS OIEHKOH «OTIMYHO», «XOPOIIOY,
«yIOBIIETBOPUTEIILHO» UITU «HEYIOBICTBOPUTEIHLHOY.

Kpurepun onenku orsera (Tabi1.) JOBOAATCS O CBEICHUSI 00YJAIONIUXCSl B Hadaje 3aHATHH.
OneHka 00BSABISIETCS 00YYAIOLIEMYCSI HETTOCPEACTBEHHO MOCTIE YCTHOTO OTBETA.

IlIkana Kpurepun onenuBanus
Onenka 5 - 00yJaromuiics MoJHO YCBOMJI y4eOHBIH MaTepua;
(oTU4HO) - IPOSIBIISICT HABBIKU aHAJIM3a, 00OOIICHUS, KPUTHIECKOTO OCMBICIIE-

HUS U BOCTIPUSATHS MHPOPMAIIMU, HABBIKYA MPUMEHEHUSI OCHOBHBIX Ma-
TEMATUYECKUX METOJOB;

- Marepuaj U3JI0KE€H I'PaMOTHO, B ONPEEICHHON JIOTUYECKON MOciie-
JOBAaTEJIbHOCTH, TOYHO UCIIOIb3YETCSI TEPMUHOJIOTUS;

- IOKa3aHO YMEHUE WIITIOCTPUPOBATh TEOPETUYECKHUE TTOJIOKEHUSI KOH-
KPETHBIMU ITPUMEPAMHU, IPUMEHSTh UX B HOBOW CUTYallHH;

- IPOIEMOHCTPUPOBAHO YMEHUE PEIIATh NPUKIIAIHBIE 3a1a4H;

- IPOIEMOHCTPUPOBaHA CPOPMUPOBAHHOCTh M YCTOMUMBOCTD 3HAHUM,
YMEHUI U HAaBBIKOB;

- MOTYT OBITh JOMYIIEHBI OJIHA-BE HETOYHOCTH MPU OCBEIICHUU BTO-
POCTENIEHHBIX BOIPOCOB.

Ouenka 4 OTBET YJIOBJICTBOPSET B OCHOBHOM TPEOOBAHUSAM Ha OIICHKY «5», HO TIPH
(xopo110) 3TOM UMEET MECTO OJIUH U3 HEJIOCTATKOB:

- B YCBOCHUHW Y4eOHOro Marepuasia JOMYIIeHbI HEOOIbIINE MPOOEIIhI,
HE MICKa3UBIIIUE COICPKAHNE OTBETA;
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HIxana

Kpurepun oueHuBanus

- B pCHICHUU NMPUKIIAAHLIX 3a1a4 JOMYIICHbI HC3HAYUTCIbHBIC HCTOYHO-
CTH.

Ouenka 3
(YIOBIETBOPUTEIHLHO)

- HETIOJIHO WJIM HETOCIIEIOBATEIbHO PACKPBITO COEpKaHUE MaTepuana,
HO TIOKa3aHO oOIiee MOHMMaHWE BOIPOCAa M IMPOIEMOHCTPHPOBAHEI
YMEHUS, OCTATOUHbIE JJIs JaJbHEHIIEro yCBOCHHS MaTepHasa,

- UIMEJIMCh 3aTPYyIHEHUS WK JOMYIIEHB! OUIMOKU B ONPEICICHUH TTOHS-
TUH, UCTIOIBb30BAaHUH TEPMHHOJIOTUH, B TIPUMEHEHUU MaTeMaTHYeCKUX
METOJIOB PEIICHHS MPUKIAAHBIX 3a/1a4, UCTIPABICHHBIC ITOCIE HECKOJIb-
KHUX HaBOJSIINX BOIPOCOB;

- IpY HETMOJIHOM 3HAHUHM TEOPETHYECKOTO MaTepHajia BBIIBICHA HENO-
crarodHasi cOPMUPOBAHHOCTh YMEHUH M HABBIKOB, OOy4aroIIUICS HE
MOYKET NTEPEHOCUTh 3HAHHS B HOBBIC ITPOOIEMHBIC CUTYAITHH.

Ouenka 2
(HEYTOBJIETBOPUTEITHHO)

- HE PaCKpBITO OCHOBHOE COZIEpKaHKe yUeOHOTO Marepuara,

- oOHapy)KeHO HE3HAHWE WJIM HEMOHWMaHHWE OONbIICH WM Hamboiee
BaXHOW 9acTH yu4eOHOTO Marepuana;

- JOMYIICHBI OMMUOKKA B OMPEIESICHUN TMOHSATHIA, MPH HCIOIb30BAHUN
TEPMHUHOJIOTHH, B TIPUMEHEHUU MaTeMaTHYeCKHX METOAOB IpH pelle-
HUM TPUKIIAJHBIX 3a]1a4, KOTOPbIE HE MCIPABICHBI TOCIE HECKOJIbKHX
HABOJISIINX BOTIPOCOB;

- He c(hOPMHUPOBAaHBI KOMIIETCHIIMU, OTCYTCTBYIOT COOTBETCTBYIOIIHE
3HAHUS, YMECHUS U HABBIKU.

4.1.2. Ot4eT N0 MHAMBUAYATEHOMY 3a/IaHUIO (TUIIOBOMY PacyeTy)

WupuBuayanbHOe 3ajaHue (ajee THIOBOM pacyeT) MCIONb3yeTcs NS OLEHKH KadecTBa
OCBOCHHSI 00YyYalolmMMCsI OCHOBHOW Mpo(deCcCHOHAIBLHOM 00pa3oBaTeIbHONW MPOTPpaMMBI IO OT-
JeTbHBIM TeMaM JUCLUUIUIMHBL. BapuaHT 3aganus A KaxI0ro 00y4aronerocs onpeaessercs B co-
OTBETCTBHH C TIOPSIIKOBBIM HOMEPOM B KypHasie Tpymimbl. ComepikaHue 3aJaHiidi TUTIOBBIX pacde-
TOB IIPUBOJUTCS B METOANYECKUX YKazaHUsIX (1. 3 DOC).

[Tpu n3yueHnn TUCIUTUTHHBI «MaTeMaTHKay BBITIOIHSIOTCS CICAYIONINE TUIIOBBIC PACYCTHI:

P

6 3a7aHU).

Onpenenurenu. Matpuupl. CHCTEMBbI TMHEHHBIX aNreOpandeckux ypaBHeHUH (4-6 3a1aHmii).
Bexkropnas anrebpa (3-4 3amanusi).

Ananutuueckas reometpus (5-7 3agaHuit).

BBenenue B mMaTremMaTHyecKWi aHaiW3 (PYHKIIMA OJHOW JCHCTBUTEIBLHOW MepeMeHHOU (4-

Pabota BeimomnHseTcs B oTaenbHOM TeTpanau (12-18 11ucToB) B KIIETOUKY.
TpeboBanust MpH BHIMOIHEHUH TUIIOBOTO pacyeTa:
— YCIIOBHE KaXKJOW 3a/1a4d BKJIICUBACTCS B TETPAAb B MEYATHOM BHJIE WM MUIICTCS OT PYKH pa3-

OOPYHMBBIM TTOYEPKOM;

— HNPUBOAUTCH NOJIHOC U 000CHOBaHHOE peUICHUC C HCOGXOI[I/IMBIMI/I IIOACHCHUAMM, BBIYHUCIICHHU-

SAMH U pacucTaMu;

— TIOCJIE PEIICHUS 3aIHCHIBAETCS OTBET;
— TpaduvecKue MOCTPOSHUS BBITOIHSIOTCS KapaHaIIoM;
— TEKCT peIICHHs BCEX 3aJa4 JOKEH ObITh B TUCBMEHHOM BUJIE;
— I OTMETOK W 3aMEYaHUl MpernoaBaTelis JOKHBI ObITh OCTaBICHHI mois (3—4 cMm).

TumnoBo#t pacueT caaercs 10 YKa3aHHOTO IpernojaBaTesieM CpoKa U MPUHUMAETCS Ha MPOBEp-
Ky TOJIBKO B TOM CIIy4ae, €CJIi YJOBJICTBOPsET TpeOoBaHUAIM K oopmieHuto. Pabora Ham ommbka-
MU BBITIOJTHIETCS B 9TOU KE TETPAJU U CAACTCS AJI TOBTOPHOM MPOBEPKHU.

[IpenogaBaTens MOXKET Ha3HAYUTH MO CBOEMY YCMOTPEHHIO 3alIUTy TUIOBOI'O pacuera, BbI-
MIOJIHEHHOTO 00YYarOIIHMCS.
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Copep:kaHre TUTIOBOTO pacdyeTa U KPUTEPUH OIICHKU OTBeTa (Tabil.) JOBOISTCS 0 CBEICHUS
oOyuarolerocsi coriacHo rpaduKy BBIIOJHEHHUS B Hayalle KaXKIOro ceMecTpa. THUIOBOW pacuer
OILICHUBAETCS MPETOJAaBATENIEM OIICHKOH «3aUTEHOY, «HE 3aU4TE€HO» U PE3YNIbTAT OOBSBIISETCS Ha 3a-
HATHH.

IlIxkana Kputepuu onennBanus

OneHka «3auTeHo» - paboTa BBINIOJIHEHA TTOJHOCTHIO;

- YMEHHE JIOTUYHO U TPAMOTHO NMPUMEHSATh MAaTEMaTUYECKHE METO/IbI
IPU PEIICHUH TPEIOKEHHBIX 3a/1a4;

- yMeHHe 00O0CHOBBIBATH BBIOOp METOJA PEIICHHUS, TOKAa3bIBAeT 3HA-
HUE OCHOBHBIX MaT€MaTHYEeCKUX MOHATUN IMPH OTBETE€ HAa BOIPOCHI
MpernoaaBaTens, Clioco0eH UCTPABISATh OMIMOKH MOCIE TOTOTHUTEb-
HBIX BOIPOCOB.

OneHka «He 3a4TeHO» - paboTa BBINOJIHEHA HE B MOJHOM 00BbEME;

- OTCYTCTBHE HEOOXOIUMBIX TEOPETUUECKUX 3HAHUIA;

- IOTIYIIEHBI TPyOble OMMOKKM B MPUMEHEHUH aJTOPUTMOB MaTeMaTH-
YECKUX METOJIOB pPelIeHus 3a/au.

4.2. [Ipoueaypsbl U OlIEHOYHBIE CPEACTBA /IJIsl IPOBEAEHUS MPOMEKYTOYHOM
arrecTaunu
4.2.1. Ok3ameH

DK3aMeH sBIsAeTCS (POPMOM OIEHKH KauyecTBa OCBOCHHS OOYYalOIIUMCS OCHOBHOM mpodec-
CHOHAJILHOW 00pa3zoBaTeIbHON MPOrpaMMBl MO pasjiesiaM TUCHMILIMHEL. 1o pe3ynbTaram sK3aMeHa
oOyuarolemMycs BBICTABISIETCS OLIEHKA «OTIUYHO», «XOPOLIOY», «yIOBIETBOPUTEIBHO» WU «HE-
YAOBJIETBOPUTEIHHO.

DK3aMeH MO JUCHUILIMHE MPOBOJUTCSA B COOTBETCTBUHU C PACIMCAHUEM IPOMEKYTOUHOM aT-
TECTalM, B KOTOPOM YKa3bIBA€TCSl BPEMs €0 MPOBEIEHUS, HOMEDP ayJUTOPUH, MECTO MPOBEACHUS
KOHCYJIbTAllMHU. Y TBEPKIACHHOE pacliCaHue pa3MellaeTcsl Ha MHPOPMAIIMOHHBIX CTEHaX, a TaKXKe
Ha opUIMATEHOM caiiTe Y HUBEPCUTETA.

YpoBeHb TpeOOBaHUHN ISl MPOMEKYTOYHOW aTTECTAMHM OOYYAIONIUXCS yCTaHABIMBACTCS
paboueil mporpaMMOi TUCHUIIIMHBI U JOBOJAUTCS 10 CBEACHHS 00yJaIONIUXCs B HA4aJe CeMecTpa.

DK3aMeHBI MPUHUMAIOTCS, KaK MPaBUIIo, JekTopamu. C paspenieHus 3aBeayroero kadeapoi
Ha JK3aMEHE MOXKET MPHUCYTCTBOBATh MpPENOAaBaTeNh Kadeaphl, MPUBICUCHHBIA JIJIsi MOMOIIU B
rpueMe 3K3ameHa. B ciydae oTCyTCTBHS BEAYLIEro IPENoaBaTess IK3aMeH MPUHUMAETCS MPero-
JaBaTeseM, Ha3HAUYCHHBIM PaclopsHKECHUEM 3aBEAYIOIEro Kadeapoil.

[TpucyTcTBHE Ha dK3aMeHe IpenojaBaTenell ¢ Apyrux kadenp 6e3 cOOTBETCTBYIOLIETO pac-
MOPSDKEHUST PEKTOPa, MPOPEKTOpa Mo yueOHOH padoTe uiH ekaHa (hakynbTeTa He TOMyCKaeTCsl.

OO0yuaromuecs mpu SBKE Ha SK3aMeH 00s13aHbl UMETh TIPH ce0€ 3a4€THYIO KHUKKY, KOTOPYIO
OHM MPEIBSBIIAIOT YK3aMEHATOPY.

Jns mpoBeneHus sk3amMeHa BeAYIIMM NPENoJaBaTeib HAKAHYHE IOJIy4aeT B JEKaHATe 3a-
YETHO-3K3aMEHAILMOHHYIO BEIOMOCTb, KOTOpasi BO3BPAILAETCS B JACKAHAT I0CIE OKOHYAHMSI MEpO-
MPUATUA B IEHb IPOBEACHUS HK3aMEHA WM YTPOM CIIEAYIOIIETO AHS.

DK3aMeHBI MPOBOJIATCS MO OMJIeTaM B YCTHOM HJIM TUCBMEHHOM BHJIE, JIMOO B BHJIE TECTHU-
poBaHMs. DK3aMEHAIIMOHHBIE OMJIETHI COCTABIIAIOTCS MO0 YCTAHOBIEHHOH (hopMe B COOTBETCTBUU C
YTBEPKIECHHBIMH Kadenpoil 3K3aMEeHAIIMOHHBIMU BOIIPOCAMHU U YTBEPKAAOTCS 3aBEAYIOIIUM Ka-
benpoii exxerogHo. B Ounere conepKUTCs 2 TEOPETHUECKUX BOTIPOCA U 3aj1a9a.

DK3aMeHaTOpy MPEAOCTABISIETCS MPABO 33aJaBaTh BOIMPOCHI CBEpX OWIIETa, a TaKkKe MOMUMO
TEOPETUYECKUX BOIPOCOB JAaBaTh ISl PEIICHUS 3a7a4d M NPHUMEPHI, HE BBIXOJAIIME 33 PAMKH
IIPOMICHHOI0 MaTepuaa 10 U3y4aeMot AUCLUILIMHE.
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3HaHMsI, YMEHUS ¥ HABBIKKM O0YYArOIIMXCS OMPEACISIOTCS OIEHKAMU «OTIUIHOY, «XOPOIIOY,
«yIOBJICTBOPUTEIIbHO»,  «HEYAOBIETBOPUTEIBHO», KOTOpPBHIE  BBICTABISAIOTCS B  3a4€THO-
AK3aMEHAIIMOHHYIO BEIOMOCTh U B 3a4ETHYIO KHIDKKY O0yUaloIIerocs B JICHb dK3aMeHa.

[Ipu mpoBeaeHHH YCTHOTO SK3aMeHa B ayAUTOPUHM HE JIOJDKHO HAaXOIUThCs Oojiee BOCHMU
00yJaroImuxcs Ha OAHOTO MPEToAaBaATENs.

[Ipu mpoBeneHUH YCTHOTO 3K3aMeHa OOYyYaroIIMICS BHIOMpAET IK3aMEHAIMOHHBIN OWJIET B
CIIy9aifHOM TOPSIJIKE, 3aTE€M Ha3bIBaeT (haMUIIUIO, UMsI, OTYECTBO U HOMEP IK3aMEHAIIMOHHOTO Ou-
JeTa.

Bo Bpems sk3aMeHa o0yvaromuecs MOTYT TOJIb30BaThCS C pa3pelieHus SK3aMeHaTopa mpo-
IrpaMMON JUCIUIUIHHBI, CIIPABOYHOM U HOPMATUBHOM JTUTEPATYPOM, IPYTUMH TTOCOOUSIMH U TEXHHU-
YECKUMU CPEACTBAMH.

Bpemst moAroToBku O0TBETA MPH CAaye 3K3aMeHa B YCTHOUM GopMe JOHKHO COCTABIIATh HE Me-
Hee 40 MuHYT (TI0 XKellaHWI0 00YYaIOIIErocsi OTBET MOXKET OBITh TOCPOUHBIM). Bpemsi oTBeTa — HE
6onee 15 MuHyT.

OOy4Jaromuiicst, MCTIBITBIBAIOIINIA 3aTPYJHEHHS MPHU MOATOTOBKE K OTBETY IO BHIOpaHHOMY
UM OHJIETy, UMEET MPaBO Ha BHIOOP BTOPOTO OHIIETa C COOTBETCTBYIOLIUM MPOJIEHHEM BPEMEHU Ha
noaAroToBky. [Ipy okoHYAaTETPHOM OLIEHWBAHWW OTBETA OIEHKA CHIDKAETCS Ha oauH Oa. Beigada
TpEeThero OuseTa He pa3penaeTcs.

Ecnu oOyuaromuiicst sBUJICS Ha DK3aMEH, W, B3SB OWUJIET, OTKA3aJICAd OT MPOXOXKICHUS aTTe-
CTallUM B CBSI3U C HEMOATOTOBJICHHOCTHIO, TO B BEJOMOCTH €MY BBICTaBIISIETCS OIIEHKA «HEYOBIIE-
TBOPHUTEIHHOY.

Hapymenue AMCUMITINHBI, CIUCBIBAHWE, MCIONIb30BaHUE OOYUYaIOIIUMUCS Hepa3pelleHHbIX
MEYATHBIX U PYKOMHCHBIX MAaTepUATOB, MOOWIBHBIX Tele(hOHOB, KOMMYHHKATOPOB, TUIAHIIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U IPYTHX BUIOB JUYHONH KOMMYHHMKAI[MOHHON U KOMITbIOTEPHON TEXHU-
KM BO BpeMs aTTECTAIIMOHHBIX HCIBITAHWN 3ampelieHo. B ciayyae HapylieHus 3TOro TpeOOBaHUS
npenojaBaTesib 00s3aH yAaIUTh 00Yy4aromlerocss U3 ayAUTOPUH U MPOCTaBUTh €MY B BEJIOMOCTH
OILICHKY «HEYIOBIETBOPUTEIHHOY.

BricTaBneHne OIEHOK, MOJYYEHHBIX NMPH MOJBEACHUH PE3YJIbTaTOB IMPOMEXKYTOUHOM arTe-
CTAIlMH, B 3a4€THO-IK3aMEHAIIMOHHYIO BEIOMOCTh U 3aYETHYIO KHIKKY IPOBOJAMUTCS B MPUCYTCTBUU
camoro obOyuarouierocs. [IpenogaBatenu HecyT NepCOHATbHYIO OTBETCTBEHHOCTH 32 CBOEBPEMEH-
HOCTh U TOYHOCTh BHECEHHS 3alUCEel O pe3ynbTarax MPOMEKYTOYHOW aTTecTallid B 3a4EeTHO-
HK3aMEHALIMOHHYIO BEIOMOCTb U B 3a4E€THbIC KHIKKH.

HesiBka Ha ’K3aMeH OTMEYAaeTCsl B 3aU€THO-IK3aMEHAIIMOHHOW BEJOMOCTH CIIOBAMH «HE
SIBUJICS».

Jiist oOyuaronmxcsi, KOTOpbIe He CMOTJIM CIIaTh SK3aMEH B YCTAHOBIIGHHBIE CPOKHU, Y HUBEP-
CUTET yCTaHaBIUBAET MEPUOJI JUKBUIAINH 3a10JDKEHHOCTU. B 3TOT mepuoj npenoiaBarenu, mpu-
HUMAaBIINE YK3aMEH, JOJDKHBI YCTAaHOBUTH HE MEHEe 2-X JHEH, Korja OHH OyIyT MpUHUMAThH 3a-
nomkeHHocTH. MHpopmanius o TMKBUAAIMH 33J0JKEHHOCTH OTMEYAeTCsl B 9K3aMEHAI[MOHHOM JIH-
CTE.

OO6yyaromumcsi, TOKa3aBIIUM OTJIMYHBIE U XOpOIINWE 3HAHUS B TEUCHHE CEMECTpa B XOJE
MMOCTOSIHHOTO TEKYIIETO0 KOHTPOJISI yCIIEeBAEMOCTH, MOXKET OBITh MPOCTABJIICHA 3K3aMEHAI[MOHHAS
OLIEHKa JOCPOYHO, T.€. 6e3 caaun 3k3aMeHa. OleHKa BBICTABISETCS B 9K3aMEHAI[MOHHBIN JIMCT WK
B 3a4E€THO-9K3aMEHAIIMOHHYIO BEIOMOCTb.

WuBanuapl ¥ 1lia ¢ OTpaHUYEHHBIMUA BO3MOXHOCTSIMU 3/I0POBBS, MOTYT CIaBaTh YK3aMEHBI B
MEXCECCUOHHBIN TIEPUOJ B CPOKHU, YCTAHOBIICHHBIC MHAUBHIYAIbHBIM y4eOHBIM TUTaHOM. VHBaMN-
Ibl ¥ JIMIA C OTPaHUYEHHBIMH BO3MOXXHOCTSIMH 3I0POBbsl, HMMEIOLIUE HAPYIIECHUS OIMOPHO-
JBUTATEIBHOTO ammapara, JOMyCKAIOTCS Ha aTTECTAIIMOHHBIC UCIIBITAHUS B COMTPOBOXKICHUU aCCH-
CTEHTOB-COIPOBOXIAIOIINX.

[Ipouienypa mpoBeneHUsT MPOMEKYTOUHOM aTTeCcTallu JUIsi OCOOBIX CITydaeB H3JI0KEHA B
«[TonoxeHnn o TEKyIeM KOHTPOJIE YCIEBAEMOCTH U MPOMEXKYTOYHOW aTTECTallMd 00Y4aroIIUXCs
no OIIOII GakanaBpuara, cnenuanutera u Maructparyps» @I'bOY BO Oxno-Ypansckuii [AY
(FOVYpI'AVY-I1-02-66/02-16 ot 26.10.2016 1.).
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[IIkana u KpUTEpUU OLIEHUBAHUS OTBETA O0YYAIOLIETOCS MPEICTABICHBI B TAOJINIIE

[IIxana Kputepuu onennBanus
Omenka 5 BCECTOPOHHEE 3HAHUE NPOrPAaMMHOTO MaTepuaia MaTeMaTHKH;
(oTIHMYHO) MpaBWIbHOE TMPUMEHEHHE MaTeMaTHUeCKUX 3HAHUI B pEIIEHUU Mpu-
KJIagHBIX 3aj7a4.
Onenka 4 3HaHHWE MPOrPaMMHOIO MaTepuana; HaJu4Yhe HEe3HAYUTENbHbIX
(xopo110) OmMOOK B PEUICHUH 3a/1a4; HEAOCTATOYHOE PACKPHITUE COJCPIKAHUS BO-
MIPOCOB.
Onenka 3 3HaHHE OCHOBHBIX MaTEeMaTHYECKUX MOHATUHN, METOJOB U alTOPUTMOB,
(YOOBIETBOPUTENHHO) | MOMYCKAET OMUOKU PU UX MPUMCHCHHH.
Orenka 2 HET 3HAaHHUA OCHOBHOI'O IMPOTPaMMHOI0 MarepHaia, MPUHLIHIHAAIbHbIC
(HEey/IOBJIETBOPUTENILHO) | ONIMOKH IPU OTBETE Ha BOIIPOCHI M B PEIICHUH 3aj1ad.

Bomnpocel Kk 3xk3aMeny

1. Matpuupl, nefictBus ¢ HUMH. OnpeaenuTenu 2-ro U 3-ro MopsiAKOB U UX CBOMCTBA. Mu-
HOpBI U ajredpanyeckue AONOIHEHUs. PaszinoxkeHne onpenenurens o 3eMeHTaM KaKkoro-indo psi-
na. OnpenenuTend n-ro NopsiaKa.

2. CucrteMbl ABYX M TPEX JMHEUHBIX YPAaBHEHUM, UX pernieHre. MarpuyHas 3aluch CUCTEMBI
nuHeNHbIX ypaBHeHU. Meton 'aycca. ITpaBuiio Kpamepa.

3. Bekropsl. JInHelHbIE onepaliuyu HajJ BEKTOpaMU. TeopeMbl 0 MPOEKIIMU BEKTOpa Ha OCh.
[TonsATHE MTUHENHOTO IpOoCTpaHCTBa. JINHENHO He3aBUCUMBIE BEKTOPLIL. basuc. Pasznoxenue Bekropa
no 6asucy. Koopnunartel BekTopa. Hampapmsronre KOCHHYCHI B JJTMHA BeKTOpa. JIMHEHBIe omnepa-
IIUH HaJl BEKTOPaMHU B KOOPJMHATHOU (hopMe.

4. CkaysipHO€ TPOM3BEACHUE BEKTOPOB, €r0 CBOWCTBA, BRIPAXKECHUE B KOOPAMHATHOUW (opme.
JUlnHa BEKTOpa M Yroj MeXAy IBYMsI BEKTOpamH. Y CIOBUE OPTOTOHAJIBHOCTH ABYX BEKTOPOB.
IIpuMeHeHNEe CKAIIPHOrO MPOU3BENCHUS B PEIICHUH NPUKIIAIHBIX 3a/1a4.

5. BekTopHOe mpou3BeieHHe BEKTOPOB, €r0 CBOMCTBA, BHIPAXKECHHE B KOOPAMHATHOW (opMme.
HexkoTopele mpui10:keHNsT BEKTOPHOTO ITPOU3BEICHUS.

6. CMmelaHHOE IPOM3BENIEHUE TPEX BEKTOPOB, €T0 CBOMCTBA, BHIPAXKEHUE B KOOPAMHATHOMN
¢dopme. [IpuMeHeHHEe CMEIIaHHOTO IPOU3BEICHHSI B PELLICHUH IPUKIIAHBIX 3a/1a4.

7. IonsTHe 00 ypaBHEHUH JMHUU HA TUIOCKOCTH. DOPMBI ypaBHEHUS MPSIMOI Ha TIIOCKOCTH.
Yron Mexay npsAMbIMHU. Y CIOBUS NMAPAJLIEIBHOCTH U NEPIEHIUKYIAPHOCTH NPSMBIX. Y PaBHCHHE
My4yKa MpsIMBIX. 3a/1au, pelaeMble METO0M KOOPAMHAT (PacCTOSHUE MEXKIY JBYMs TOUYKAMH, Jie-
JICHHE OTpEe3Ka B JaHHOM OTHOUIEHHUN).

8. KpuBble BTOpOro mopsijika: OKpy>KHOCTb, 3JUTUIIC, THIepOoa, napadoia, UX reoMeTpude-
CKHME CBOMCTBA U YPABHEHMUSI.

9. VYpaBHEHMSI IUIOCKOCTH B IIPOCTPAHCTBE. YTOJI MEXY IUIOCKOCTSMH. Y CIIOBUS Napaljieiib-
HOCTH U NIEPIICHIUKYJIIPHOCTHU IUIOCKOCTEN. PaccTosiHME OT TOYKH 10 INIOCKOCTH.

10. VpaBHeHus npsMoi B IPOCTPAHCTBE. YTOJ MEXAY NpsMbIMU. B3anmHoe pacnonoxeHne
IPSIMBIX B IIPOCTPAHCTBE. YTOJ MEKIY IPSIMOU U TUIOCKOCTBIO.

11. YpaBHeHue moBepxHOCTH B npocTpaHcTse. Llumunapuueckue nosepxuoctu. Chepa. Ii-
nunicoun. ['unepoonounsl. [Tapabomouasl. ['eoMmeTpruyeckne CBONWCTBA ATUX MOBEPXHOCTEH, HCCIIe-
J0BaHUE UX (POPMBI METOJIOM CEUCHHH.

12. MmuoxectBo BemiecTBeHHBIX yncen. Oynkiusa. O6nacTs ee onpeaenenus. CrnocoObl 3a-
nanus. Knaccupukamus Qynkuuii. [lonspaas cucrema xoopauHat. KpuBble B MOJSIPHBIX KOOPIH-
Hatax. MoHoToHHBIC (DyHKITMU. CII0KHBIE U B3aMMHO-00paTHBIE () YHKIIUH.

13. Yucnosas nocnenoBaTenbHOCTh. IIpenen uncnoBoii nocnenoBarenbHoCcTH. Cxopsimuecs
Y PACXOALINECS YUCIIOBBIE ITOCIIEOBATEIbHOCTH.

14. Tlpenen ¢ynkumu B Touke. OgHOCTOpOHHHME mpeaensl GyHkiuid. IIpenen ¢pyHkuuu B
O0eckoHeYHOCTH. beckoHeuHo mManbie M 0ecKOHeduHO Oombiue GyHKIMK B Touke. CBOICTBA OEeCcKo-
HeuHo Manblx (yHkiuil. CBoiicTBa npenenoB ¢ynkuuil. Ilpu3Haku cymecTBoBaHUS MpenesioB (0
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npeese MpoMeKyTOUHOU (PYHKIMH, O TIpe/ie]ie MOHOTOHHOU ¢yHKINH). HeompeaeneHHocT u Me-
TOJBI UX PACKPHITHS. 3aMedareibHble Ipeenbl U cleAcTBUS U3 HuxX. CpaBHeHUE OECKOHEYHO Ma-
JIBIX.

15. HemnpepsiBHOCTh (DYHKIMI B TOYKE, HA MHOXKECTBE U Ha OTpe3ke. Touku paspbiBa GyHK-
MU ¥ UX KIacCupUKanus. AITOPUTM UCCIETOBAaHUS (PYHKIIMH HA HETPEPHIBHOCTD. JelicTBUS Hal
HEeTPePHIBHBIMUA (YHKIUAMHA. HempephIBHOCTH dyieMeHTapHbIX GyHKIMA. CBoicTBa DyHKIMH, He-
MPEPHIBHBIX HAa OTpe3Ke (CYIIECTBOBAHME HAMMEHBINETO W HAMOOJBIIEr0 3HAUYCHUH, OrpaHUYCH-
HOCTb, CYILIECTBOBaHHE MPOMEKYTOUHBIX 3HAUECHUH ).
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JUCT PETUCTPAIIAU U3SMEHEHUI

Howmep
NU3MCHCHUA

Howmepa nucros

3aMCHCHHBIX

HOBBIX

aHHYJIHPOBAHHBIX

OcHoBaHue U1 BHE-
CEHUS U3MECHEHUU

Ioamuce

Pacmmdposka
MOJIIMCH

[ara

Jara BBeneHHS
N3MCHCHUS
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