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1. Heau 1 3a1a4n 0CBOCHUS TUCHMILIUHBI (MOIYJIs1)
[lenbto OCBOEHHUS TUCHUIUIMHBI SIBJISIETCS OOecreueHUue CTYACHTOB MAaTeMaTHYECKMMH 3HAHUS-MHU,
HCOGXO,[[I/IMI:IMI/I AJI1 U3YUCHUSA pAda OGH.ICH&Y‘-IHBIX JUCHUIIIINH U JUCLUIIIINH HpO(beCCI/IOHaJILHOI‘O IUKIJIA.
3azlaan1/1 OCBOCHHUA JUCHUIIJIMHBI ABJISAKOTCA:
- O3HAKOMUTH CTYJIEHTOB C OCHOBHBIMHU TOHSTHUSIMH U METOJAaMH COBPEMEHHOW MaTeMaTHKH,
HCO6XOI[I/IMBIMI/I AJI pCHICHU A TCOPCTUUCCKUX U MPAKTUYCCKUX 3a4a49 HHXKXCHCPHOI'O ACTIa;
- IPUBUTH CTYICHTaM YMEHHE U3Y4aTh JUTEPATypy MO MaTEMaTHKE U €€ MPUI0KECHUSIM;
- Pa3BUTH JIOTHUECKOE MBIIIICHHE Y CTYJACHTOB U MOBBICUTH UX OOIIEKYIbTYPHBIA YPOBEHB;
- BBIPa0OTATh y CTY/I€HTOB HaBBIKHM MCIIOJIb30BAHUS TEXHUUECKHUX CPEJCTB COBPEMEHHONW MAaTEMAaTHKHU.

2. IlepeyeHb NJIAHHMPYEMBIX Pe3yJbTATOB OOy4YeHHMSl MO MAUCHHUILIMHE (MOAYJI0), COOTHECEHHBIX C

HHANKATOPAMM JOCTHKEHUsSI KOMIeTeHIN

Ko n HaumeHoBanue
KOMIIETEHIINU

Ko 1 HaumenoBanue
WHJIUKATOpa JOCTH)KEHUS
KOMIIETEHIIUHA

[Inanupyemsble pe3yabTaThl 00yUEHUS 110
JUCLMIUIMHE, 00eCIeunBaloLIie JOCTHKEHUE
IJIaHUPYEMBIX pe3ysibTaToB ocBoeHust OIIOI]

OIIK-1 Cnocoben pemars|OIIK-1.6 Pemenue nHxeHepHbIX

3ama4n MpoeCCUOHATBHOM |3a1a9 c

ACATCIIBHOCTH Ha OCHOBC|MATCMAaTHYCCKOI'O

IIOMOIIBIO
alrrapara

HCIIOJIb30BaHUS BEKTOPHOU anreopsl,
TEOPETUYECKUX Y|aHAIMTUYECKON T€OMETPUU
IIPAKTHYECKUX OCHOB

€CTECTBEHHBIX u

TCXHUYCCKHUX HAYK, a TAKKC
MAaTCMaTH4YCCKOIO allliaparta

3HaeT
CKaJIIpHOC, BCKTOPHOC u CMCIIaHHOC
IMPOU3BCACHNA BCKTOPOB U HX IIPUIIOKCHUS B

reoMeTpur U (U3MKE; MPSMbIC, TUIOCKOCTH,
KpUBBIC JMHUHU, TTOBEPXHOCTH M CIOCOOBI HMX

3a/aHus, KOOpPJIMHATHBIN METOx B
AHAJINTUYECKOU TEOMETPHUH, THUIIBI
IOBEPXHOCTEH  2-TO  TMOpsAIKa, KOTOpBIE
UCIIOJIb3YIOTCS B CTPOUTEIILCTBE.

ymeer

ONKCBHIBATh  T'€OMETPHUYECKHUE  OOBEKTHI  C
IIOMOIIBIO MaTEMaTHYECKOTO anmapara
BEKTOPHOM  anreOpsl U aHAJIUTHYECKON

TCOMCTPHHU, UCIIOJIb3Y KOOpI[I/IHaTHHﬁ MCETOU.
BJIaJ1€€T HABBIKAMU
HMCECT HAaBbIKHU (Haqaanoro ypOBHfI) OIIMCaHHuA

F€OMETPUUECKUX  OOBEKTOB C  IMOMOIIBIO
MaTeMaTH4eCKOro anmapata  BEKTOPHOM
anreOppl M AQHAIUTUYECKOW  TE€OMETpHH,

HCIIOJIb3Ys KOOpI[I/IHaTHHﬁ MCTO.




OIIK-1 CnocobeHn pemarh
3agaun  Mpo(hecCHOHATBHON

JCATCIIBHOCTH Ha OCHOBE
HCIIOJIBb30BaHUA

TECOPCTUUCCKUX u
MMPAKTUYCCKUX OCHOB
€CTCCTBCHHBIX u

TCXHUYCCKHUX HAYK, a TAKKC
MaTE€MAaTHUYCCKOro aliapara

OIIK-1.7 Pemienue ypaBHEHUM,
OTIMCHIBAIOIIUX OCHOBHEIE
buznveckue MIPOIIECCHI, c
MIPUMEHEHUEM METOIOB
JUHEHHOMN anreopsl u
MaTeMaTHYECKOTo aHAJIN3a

3HaeT

METO/IbI pelieHus muddepeHIranbHbIX
YPaBHEHHMH C pa3elsiolUMU MEepEeMEHHBIMU,
OJTHOPOJIHBIX W  JIMHEHHBIX  OJHOPOJIHBIX
ypaBHEHUM;

METOABI PEIICHHUS JIMHEHHBIX HEOAHOPOIHBIX
muddepeHIMAIBHBIX  YpaBHEHHH  (METOH
BapHalluy MPOU3BOJBHBIX IMOCTOSHHBIX, METO]
HeomnpeaeaeHHbIX KO OUITMEHTOB).

ymeeT

pelaTth 3a/1a4u ¢du3ngeckoro u
reOMETPUUYECKOr0 XapakTepa, MPUBOIAIINE K
QG depeHIaIbHBIM YPaBHEHUSM.

BJ1ajieeT HABBIKAMM

HmeeT HaBBIKY (Ha4YaIbHOTO YPOBHSI) pEIICHUS
nuddepeHIaTbHBIX ypaBHEHUH c
pa3eNsAIOIMUMU  IEPEMEHHBIMHU, OJHOPOIHBIX
YpPaBHEHUU.

HmeeT HaBBIKM (HA4aIbHOTO YPOBHSI) pELICHUS
JMHEWHBIX ypaBHEHUN MeTo10M bepryu.
HmeeT HaBBIKM (HA4aJIbHOTO YPOBHSI) pELICHUS

JIMHENHBIX HEOTHOPOJIHBIX
Qg epeHIaIbHbIX YpaBHEHUH.

Nmeer  HaBblkM  (HAYaJlbHOTO  YPOBHS)
IIPUMEHEHHUS METO/I0B BapHalu
MIPOU3BOJIBHBIX MIOCTOSIHHBIX, METOI0M

HEoMpeAeTICHHBIX KO (DUIINEHTOB.

OIIK-1 Cnocoben pemarh
3a7aund  TpodeccuoHaIbHOM
NESTEIbHOCTH Ha OCHOBE

HCIIOJIBb30BaHUA

TCOPCTUICCKUX u
MPAKTUYCCKUX OCHOB
C€CTCCTBCHHBIX u

TCXHUYCCKHUX HAYK, a TaAK¥XKC
MaTeMaTUYCCKOro alirapara

OIIK-1.8 O6paboTka pacyeTHBIX
U JKCIICPUMEHTAIBHBIX JaHHBIX
BEPOATHOCTHO-
CTATHCTHYECKUMHU METOJIaMHU

3HaeT
3HaeT OCHOBHBIC 3aKOHOMCPHOCTH )51
COOTHOIICHUA, ITPUHIUIIBL TCOpHUU

BEPOATHOCTEN U MATEMATUYECKOW CTATHUCTHUKH,
OCHOBHBIE TEOPEMBI TEOPUU BEPOSTHOCTEN.
3HaeT 3aKOHBI PACIPEACIICHUs] AUCKPETHBIX U
HENPEPBIBHBIX CIYyYalHBIX BEJIUYMUH, 3aKOH
OOJBIITUX YHCEII ¥ €0 TPUMEHEHHE.

3HaeT LHEeHTPAIbHYIO MPEEIbHYIO TEOPEMY U €€
MIPUMEHEHNE, BEPOATHOCTHBIE METO/IBI pacyeTa
HaJIe’KHOCTH.

yMmeer

HNmMeer  HaBBIKHM (HayanbHOTO  YpPOBHS)
BEPOATHOCTHOTO M CTaTUCTHYECKOIO aHajau3a
pPaCUETHBIX U DKCIIEPUMEHTAJIBHBIX JaHHBIX,

MOJIYyUEHHBIX ~ U3  OOUIEMH)KEHEPHBIX U
CHENHATbHBIX JUCIHUILIMH NTpoQecCHOHaTbHON
HaIpPaBJIEHHOCTH.

BJIaJieeT HABBIKAMH

Nmeer  HaBbIkM  (HA4aJlbHOTO  YPOBHSI)
NEPBUYHOM  CTAaTUCTHYECKOW  0OpaboTKU
AKCIIEPUMEHTAJIbHBIX JIaHHBIX, COCTaBJICHUS

BAPUALIMOHHOIO DPsifia, TPYNIUPOBKU JAHHBIX,
HaxOXKJICHWsS  YHCIOBBIX  XAPAKTEPUCTHK,
IIOCTPOEHUS TUCTOTPaMMBlI, aHanusa
ITOJIyYEHHBIX PE3yJIbTaTOB.




VYK-2 Cnocoben|YK-2.6

CocraBienue

ONpCACIIITE KpYr' 3aJa4d B|IIOCICAOBATCIILHOCTU
paMKax TOCTAaBJICHHOM IEJH|(aJITOpUTMA) PEIICHHS 3aa4H

U BBIOMpATh ONTHUMAJIbHbIC
crnoco0bl  UX  pelleHwus,
UCXOId W3 JIEHCTBYIOIIHX

MIPABOBBIX HOPM,
UMEIOUIUXCA PECYpPCOB U
OTpaHUYCHUIN

3HaeT
3naer (GOpMYIHPOBKH IENeH, KPUTEPUEB U
MapaMeTpoOB MaTEMAaTHUYECKOM MOAENH s

pelieHust  3aJad  MHXKCHEPHOM  MPaKTHKH,
METO/1bI OLIEHOK a/IeKBaTHOCTHU
MaTeMaTUYeCKOM  MOJEIM 1O  CTENEHHU

COOTBETCTBUSl PE3YJIbTATOB, IOJYYEHHBIX I10
MOJIENH, JaHHBIM 3KCIIEPUMEHTA UM TECTOBOM
3aJauu.

ymeetr

Nmveer  HaBplkM  (HA4ajabHOIO  YPOBHS)
(OopMyIMPOBOK MaTeMaTHYECKUX MoJeneil s
MpeACTaBIeHUS 0a30BBIX MNPHUKIAIHBIX 3a]1a4
CTPOUTEJILHOU OTPACIIH.

BJIaJieeT HABbIKAMH

Hmeer HaBBIKM (HAYaJbHOI'O YPOBHS) OLIEHKU
aJIeKBaTHOCTU MAaTEMaTU4YECKOW MOJENIN IYyTEM
CpaBHEHMSI C SKCIIEPUMEHTAIbHBIMU JAHHBIMU U
pe3yJibTaTaMu pelIeHNs TECTOBBIX 3a/a4.

3. Yka3zanue MecTa JUCHUILIMHBI (MOAYJIAA) B CTPYKTYpe 00pa3oBaTeIbHOM IPOrpaMMBbl
Hannas nucnuruiiHa (Momyib) BkimoueHa B brok «ducuumnunel, momynu» b1.0.09 ocHoBHOIM
npodeccuonansHoi oOpazoBarenbHON mporpaMMbl 08.03.01 CTpouTENbCTBO W OTHOCUTCS K 00S3aTEIBHOM

qaCTu y‘lC6HOFO I1J1aHa.

OOyuaromuMucs JAODKHA ObITH B IOJIHOM MeEpe OCBOEHA IIKOJIbHAs IMporpaMMa IO pa3indyHbIM

pasaciiaM MaTEMAaTHUKU.

No
/o

[Tocnenyromume TUCIUTIITMHBI

KO,Z[ W HAMMCHOBAHHWC MHAHWKATOpa
JOCTHIXCHHA KOMIICTCHIIMH

1 [MexaHuka >KHUIKOCTH U ra3a

OIIK-1.1, OIIK-1.2, OIIK-1.4, OIIK -
1.5, OIIK-1.7, OIIK-3.2

TexHudeckas MEXaHHKa

OIIK-1.4, OIIK-1.5

ConpoTuBieHne MaTepUaIoB

OIIK-3.2

OIIK-3.1, OIIK-3.2

CTpOI/ITeJ'IbHaSI MCXaHHKa

2
3
4 |Cpencra MexaHU3aIlUK CTPOUTEIHCTBA
5

OIIK-6.11, OIIK-6.12

4. O0beM AMCUMIUIMHBI (MOYJISI) B 3a4€THBIX €IMHMLAX € YKa3aHHeM KOJHYecTBAa aKageMHYeCKHX
4YacoB, BBIICJCHHBIX HA KOHTAKTHYI0 padoTy o0y4almuxcs ¢ npemogasarejeM (M0 BHAAM y4eOHBIX
3aHATHUH) M HA CAMOCTOSITEIbHYIO PA00OTY 00yUYaK0IIUXCS

Kypc
N3 Hux yacsl Ha
Bup yaebHoli paboTh Beero MPAKTUIECKYIO
9acoB 1
TOJTOTOBKY

KonTakTHasi pabora 40 40
Jlexnmonnsie 3ausatus (JIek) 20 0 20
IIpaktuaeckue 3ansatus ([Ip) 20 0 20
HWnasi koHTaKTHas pab0oTa, B TOM YHCJIE: 3,5 3,5




KOHCYJIBTAILlMH 110 KYpPCOBOH paboTe (IpOeKTy),
KOHTPOJBHBIM padotam (PI'P)

KOHTaKTHas padoTa Ha aTTeCTAIMIO (cl1avya 3a4eTa,
3ayeTa C OICHKOI; 3alIuTa KypCcOBOH paboThI 1 1
(mpoexkTa); cnaya KOHTpoNbHBIX padot (PI'P))

KOHTaKTHas pa60Ta Ha aTTeCTaluIO B CCCCUIO

2,5 2,5
(KOHCYTBbTAIUS TIEpe] SK3aMEHOM H cliava
Yacpl HA KOHTPOJIb 15,5 15,5
CamocrositesibHast padora (CP) 336 336
O0umas Tpy10eMKOCTh JUCHUIITUHBI (MOTYJIs1)
yacel:| 396 396
3a4YeTHbIE eIMHULIBI: 11 11

5. Conep:kaHue MUCHMIUIMHBI (MOXYJisl), CTPYKTYPHMPOBaHHOE IO pa3xejaM (TeMaMm) ¢ yKa3aHHeM
OTBE/ICHHOI0 HA HUX KOJHMYeCTBA aKA/JleMHYeCKHUX YACOB U BUAOB YUeOHbIX 3aHATHI
5.1. TemaTuueckuii MiaH JUCLUILIMHBL (MOJTYJIs)

Konrakrthas pabora (1o yueOHbIM
3aHATHAM), Yac. Kon
AHAUKATOD
a
No Pasnensl IUCHUIUIAHEL ‘é JICKIHH 13 P Cp Beero, JMOCTHKCHH
=~ Jac. g
couneren
BCETO YECKYIO BCETO YECKYIO BCETO YECKYIO un
MOAro- HOAro- HOATro-
TOBKY TOBKY TOBKY
1. |1 pazmen. 1-it paznen.
Jluneiinas anreOpa.
OIlK-1.7,
1.1. |[MatrpuIisl 1 ONpeaCTUTEIH. 1 1 1 16 18 OIK-1.6
CucreMsl JIMHEHHBIX VK-2.6,
12 YPaBHEHUN. 11 . 16 18 OIIK-1.7
2. |2 paznen. 2-i1 paznen
AHanuTHuecKas reoMeTpus,
BEKTOpHas ajiredpa
AHanuThuyeckas TeoMeTpus Ha yR-2.6,
2.1. 1OCKOCTH 1] 2 1 30 33 | OIIK-1.6,
’ OIlK-1.7
BexTopnas anredpa u YK-2.6,
2.2. |ananutudeckas reomeTpus B| 1 2 1 30 33 OIIK-1.6,
IIPOCTPAHCTBE. OIlK-1.7
3. |3 pasnen. 3-i pasnen Beenenue
B MaTEMaTUYECKUI aHAJIU3 U
muddepeHmaIbLHOe
ucuuciaeHne GyHKIui oaHoM
IIEPEMEHHOMN
31 BBenenne B MaTeMaTHYECKUH 1 2 2 40 44 YK-2.6,
aHaJIi3 ¥ TEOPHS MPEIEIIOB. OIIK-1.7
HuddepenunansHoe
3.2. (ucuucnenve ¢Gynkuuid oxmoit| 1 | 4 4 65 73 YK-2.6,
o OIlK-1.7
MIEPEMEHHOM.
4. |4 pasnen. 4-ii pasgen
WHTerpaspHOE NCUHUCIICHHE
4.1. |HeonpeneneHHbII HHTETPAT 1] 2 2 30 34 vK-2.6,
o ' OIIK-1.7




VYK-2.6
4.2. |OnpeneneHHbIN HHTETpal. 1] 2 2 30 34 i
ped P OIIK-1.7
5 |5 paszen. 5-1 pasgen
OOBIKHOBEHHbBIE
nuddepeHraibHbe ypaBHEHHS
JuddepeHnmanbable ypaBHEHHS YK-2.6,
5.1 1] 2 2 40 44
1-ro nopsaxa. OIIK-1.7
JuddepeHumanbabie ypaBHEHHS YK-2.6,
5.2. 1] 2 4 39 45
N-TO MopsaKa. OIlK-1.7
6. |6 pasnein. Has kOHTaKTHasA
pabora
YK-2.6,
OIIK-1.6
6.1. |Mnas xonTakTHas pabora. 1 2 ’
P OTIK-1.7,
OIIK-1.8
7. |7 pazgen. Kontposb
YK-2.6,
7.1. [Dx3amen 1 18 OIIK-1.6,
OIIK-1.7
5.1. JIexuun
Ne | HaumenoBanue pasznena N
. HaunmeHnoBaHMe U KpaTKO€ CoJepKaHUE JIEKLUH
n/n U T€MBI JIeKIIUH
Martpuibl 1 OnpeaeauTeny.
M Marpuusl. neiictBus Hax HUMU. Onpenenurent 2, 3 U N- ro MOPSIKOB.
aTpULbl U
1 pHIL MuHops! 1 anredpandeckue AonoiaHeHus. Paznoxenne mo crpoke. OOpaTHast
OTIpEACIUTEIH. J
el MaTpula Jyis onpenenureset 2 u 3 mopsIKoB, CIOcOObI HAX0XKJICHHSL.
C . CucreMbl TMHENHBIX YPABHEHUM.
MCTEMbI JTMHEHHBIX .
2 © ©! Mertoas! pemenus: Gopmynsl Kpamepa, MeTos oOpaTHOW MaTpPHUIIBI, METOJ
YpaBHEHHH. r
aycca. Panr MmaTpuisl.
AHauTHYeCKasi TeOMETPUS Ha MIIOCKOCTH.
1. lexapToBa cucteMa KOOpPAMHAT Ha IIOCKOCTH. [IpeobpazoBanus cucTeMbl
KOOpJIMHAT: MapaJuleNbHbIM MepeHoc U MoBopoT oceil. PaccTosiHue Mexny
JBYMsI TOYKAMH, JACJICHHE OTpe3Ka B 33JaHHOM COOTHOIIICHUH.
AHanuTHYECKAst 211 . o .
. IIpsimast Ha TUIOCKOCTH: BUJIbI YPAaBHEHHM MPSAMOI HA IJIOCKOCTH, B3aUMHOE
3 reoMeTpust Ha PAaCIIOJIOKEHHUE JIBYX TPSIMBIX, PACCTOSIHUE OT TOYKH JI0 MIPAMO.
TTOCKOCTH. 3. KpuBbie BTOPOro MopsiKa Ha TIIOCKOCTH: 3JUTUIIC, THUIepOoa, mapabora.
BBIBOT KaHOHUYECKOTO YpaBHEHHS, OCHOBHBIE XapaKTEPHCTUKH.
4. O6mee ypaBHEHHE KPUBBIX BTOporo nopsika. [IpuBeneHue ypaBHeHUsS
KPUBOW BTOPOTO MOPSIJIKAa K KAHOHUIECKOMY BUJTY.
BekTopel. AHanuTH4decKkas reoMeTpus B TPOCTPAHCTBE.
BexTopHas amre6pa i 1. Bextopsl. JIuneitnsie onepaulgn HaJl Bi)CKTOpaMI/I. Jluneitnas 3aBI/ICgMOCTB
. AHATHTHICCKAS g HE3aBUCHUMOCTh BEKTOpOB. baswc. a3nc(>:>1<elfne BeKT](;pa no Oasucy.
reOMeTpHS B KaJsIpHOE vaOI/I3BeI[;HI/IC BEKTOPOB. BOICTBA. BIYUCIICHUS B
HpOCTPAHCTBE. KOOpAWHATHOH (popme. Y citoBHE OPTOTOHATHPHOCTH BEKTOPOB.
2. BexkTOopHOE W CMeEIIaHHOE IPOU3BEJCHHUS BEKTOPOB. Bbluncienue B
KOOpAUHATHOU (hopme. Y CITOBUS KOJUTMHEAPHOCTH U KOMIIAHAPHOCTH




BEKTOPOB. ['eomeTpuueckuii cMmbicia. OpreHTalus TPOUKHA BEKTOPOB.

3.ITmocKOCTh B MPOCTPAHCTBE U pa3nudHbIe (POpPMBI €€ 3a1aHus. YOI MEeXKITY
IJIOCKOCTSIMU. PaccTosiHue OT TOUKHU 10 MIIOCKOCTH.

4. IIpsiMast B MPOCTPAHCTBE U CHOCOOBI €€ 3aAaHusl. YTOJI MEXIY MPSMBIMHU.
Yron Mexay npsmMoil U mI0CKOCTbI0. PaccTosiHrEe OT TOUKHU 10 TPSIMOM.

BBenenue B
MaTeMaTUYECKUU aHaIn3
Y TEOpHS MPEJIEIIOB.

Benenue B Mmatemarnueckuii ananms. [Ipenen yHKImm.

1.Ilonstue pynkiuu. DnemenTapubie GyHKIUA. OTOOpaKEHUE MHOXKECTB. -
OKpPECTHOCTh TOYKH. OCHOBHBIE Teopembl O Tmpeaenax. CyliecTBOBaHUE
mpezesia MOHOTOHHOM  IOCIIEeNOBaTeIbHOCTH. BTopoil 3amedarenbHbII
npezei. Yuco e.

2. [Ipenen pyakuuu. CoiicTBa npeaenoB GyHKIuM. [1epBoIii 3aMeuaTeTbHbII
npenen.

3. CpaBHeHHE OECKOHEYHO MAaJbIX BEIMYMH. DKBUBAJICHTHbIE OECKOHEYHO
MaJble, IPUMEHEHUE UX K BHIYMCIICHHUIO TTPEIEIIOB.

4. HenpepsiBHOCTh (GYHKIIMM B TOuYke. TOYkM pa3pbiBa (QPYHKIMH U HX
knaccuukanusi. OCHOBHBIE TEOPEMBI O HETIPEPBIBHBIX (DYHKIIUSX.

JuddepennnansHoe
UcYHCIIeHne QYHKIUH
OJIHOM IIEPEMEHHOI.

[MpousBomnass GyHKIMU OnHOW mepeMeHHOW. (OCHOBHBIE TEOPEMBI
mudepeHIMATBHOTO HCUNCIICHUS.

1. [TpousBoauas pynkmuu. OnpeneneHne mporu3BogHoM. Ee reoMmerpuueckuii
U (QU3NYECKUl CMBICI. YpaBHEHUE KacaTelbHOM W HOpMalId K KPHUBOM.
CaoiicTBa omneparuu auddepenurpoanus. [I[pou3BoIHBIE IEMEHTAPHBIX

GbyHKIHi.
2. IIpou3BoHAs CIIOKHON, 0OPaTHOM ¥ TapaMETPHUECKH 3aJaHHOH () yHKIIHHA.
Jlorapupmuyeckoe muddepenpoBanue. HenpepsiBHOCTB u

muddepermupyemocts. Juddepennman QyHKIMM, ero reoMeTpuyYecKun
cMmbicl, cBoiicTBa. [lpumenenue muddepeHnmana K MNPUOTMHKEHHBIM
BBIYMCIICHUSM.

3. OcHOBHBIE TeOpeMbl TU(PepeHINaTBLHOI0 HCUUCICHHS: TeopeMbl Pois,
Jlarpanxa, Komm. PackpeiTe HeonpeneneHHOCTEN 0 npaBwity Jlonurans.
4. TIpousBoanslie u auddepenuansl Beicinx nopsakos. ®opmyna Teitnopa
u pasnuuHble (opmbl €€ ocTaToyHOro wieHa. OCHOBHbBIE Pa3lIOKEHUS
anieMeHTapHbIX (QyHKIMA 1o ¢dopmyne Teitnopa. Ilpunoxxenus Gopmybt
Tewnopa.

5. UccnenoBanue ¢yHKUMNA NMPU TOMOIIM MPOU3BOAHBIX. MOHOTOHHOCTh U
sKcTpeMyMbl GyHKIIMU. HeoOXo1MMBble U 1OCTaTOUHbIE YCIOBUS SKCTPEMYMA.
Beimykiocts u Touku mepern6a. AcuMnToThl rpaduka ¢yHkuuu. O6mas
CXeMa UCCIlIeJoBaHMs PYHKIIMU U TIOCTPOeHus e€ rpaduka.

Heonpenenennsle nnrerpansl. ColictBa. OCHOBHBIE METOJIbI BBIYMCIICHUS
WHTETPAJIOB.

1. IlepBooOpa3Hasi U HeONpeneNEHHBIH HHTErpall: ONpeeNICHHsI U CBOMCTBA.
3amMeHa NEpPEeMEHHOM B HEOINPEAECIEHHOM HHTErpajie; MHTETPUPOBAHUE 110
4acTsAM.

Heonpenenennprit ..
2. HHrerpupoBaHHE€ OCHOBHBIX KJaccoB (PyHKUMH: HMHTErpupOBaHUE
HHTerpat. pannoHanbHBIX ApoOeit. Teopema besy. OcHoBHas Teopema anreOpsl.
Pa3no)xeHre MHOTOUIEHA € BEIIECTBEHHBIMU KO3 PUIIMEHTAMU Ha JINHEHHBIE
U KBaJpaTHYHble MHOXHTEIH. PasnoxkeHuWe palUOHANIbHBIX Jpobell Ha
NpOCTEHIINe, WHTETPUPOBAHUE TPUTOHOMETPHUUECKUX M HMPPALMOHAIBHBIX
byHKIH.
. OmnpeneneH bl HHTETPal U €ro MPUIIOKEHHS.
OnpenenennbIit 1. OnpeneneHHbIii UHTErpal: ONpeneieHre, cBoicTBa. HeobXxomumble u
MHTETpaI. JIOCTATOYHbIE YCIOBHSI HHTETPUPYEMOCTH (DYHKIIHIA.




2. UHTerpait c nepeMeHHbIM BEPXHUM MPEENIoM U ero AuddepeHnpoBaHue.
®opmyna HetoTona-JleitOnua.

3. HecoOcTBenHbie mHTErpaibl. [Ipu3Haku cXOIuMOCTH.

4. IlpunoxeHus oONpeNeNEHHBIX WHTErPAJOB: BBIUKCIEHUE IUIOLIAACH
IUIOCKUX (QUryp, HAJIUH Jyr, OOBEMOB TeNl BpallleHUus U IUlouaaen
IIOBEPXHOCTEH BpPaICHUS.

Huddepennmanbpapie
ypaBHEHHUs 1-ro nopsiika.

Juddepennunanbabie ypaBHEeHUs IepBOro nopsiaka. OCHOBHbIE MOHSATHS.

1. OcHOBHBIE TOHATHS TEOPHH OOBIKHOBEHHBIX au(depeHIInanIbHBIX
ypaBuenuii (V). 3amaun, npuBosnme k Y. Obmee n yacTHOE perieHue
HY. Tlonstue ocoboro pemenus JY. Teopema cymecTBoBaHUS U
€IMHCTBEHHOCTH pelleHus 3aaaun Komrm.

2. 1Y ¢ pazgenstouumucs nepemeHHsiMu. Ognopoausie 1Y, u ypaBHeHus,
npuBoasme kK Hum. Jlunennsie /Y. YpaBuenue bepnyiu.
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Huddepennnanpubie
ypaBHEHHsI N-TO MOpsAKa.

Juddepenunanbabie ypaBHEHUS! BTOPOro nopsiaka. OCHOBHbIEC TOHSTHSL.

1.06mue nonstus o Y Broporo nopsaka. 3agaua Komm. Y Il nopsnka,
JIOTYCKAIOIIUE TIOHNKEHHUE MTOPAIKA.

2. Jluneitasie JIY BTOporo nopsnaka. CpoiictBa ux pemeHuid. OIHOPOIHBIC
1Y ¢ nocrossHHBI-MU KO3 duneHTaMu. XapaKTepucTHIeCKOe ypaBHEHUE.
CrtpykTypa o011ero pemeHus oJJHOPOIHOTO ypaBHeHUs. CTpyKTypa o0miero
peuienus HeoxHopoanoro Y Broporo nopsaka. JInHeitHoe HEOJHOPOIHOE
AV ¢ nocrossHHBIME KOA((QUIIMEHTAMU ¥ CIICIUATBHON TIPABON YaCThIO.

3. MeTon Bapualiuy IpOU3BOJIBHBIX MOCTOSHHBIX.

5.2. IlpakTudeckue 3aHsITHs

HanmMeHnoBaHue pasaciia

rJ[\/ri H TEMBI IIPAKTHECKAX HanmeHnoBanue u cofepkaHue NPakTHUYECKUX 3aHATUN
3aHSATUI
Marpuiipl ¥ ONpenennuTeNu.
1 Marpuust 1 Marpuiipl, J€WCTBUA ¢ HUMH. BbIYMCIEHHE ONpEeAeNUTENe pa3IuyHbIMU
OIPEIETUTENH. CIIOCOGAMIL
) Cucrembl TuHEHHBIX |PelleHne cucTeM JMHEWHBIX YPABHEHUN Pa3IudHbIMA METOJAMHU.
YPAaBHEHUM.
AH”anutruueckas Pemrenue 3agad 1mo aHAJIUTUYIECKOU reoOMCTpPHH Ha IJIOCKOCTH.
3 reoMeTpus Ha CocraBieHue ypaBHEHUS MPSMON. MPUBEAECHUE OOLIEr0 ypaBHEHHs KPUBOM
IIJIOCKOCTH. BTOPOTIO MOopAJKa K KIHOHUYECKOMY BUY.
BextopHas anreOpa u  |BekTopbl. aHanuTHYECKas TEOMETPHUsSI B IPOCTPAHCTBE.
4 aHaJIUTUYECKas [IpunoxxeHus Moayssi BEKTOpHOTO MpousBeneHus. CocTaBieHe ypaBHEHUN
TeOMETpHUs B IUIOCKOCTH U IIPSIMOM B MPOCTPAHCTBE.
IIPOCTPAHCTBE.
Brruncienue npenenos.
Beenenue B
5 |maTeMaTHYEeCKUH aHAN3
U TEOpHUsI NIPEJENIOB.
Huddepennmansioe |Brruucnenne npousBogHol GyHKIUU. Paznoxkenne QyHKIMU MO CTENEHSM.
6 ucuucienue Gynkmuii |MccnenoBanue GyHKIuu.
OJIHOW IEPEMEHHOI.
7 Heonpenenennsiit Brruncnenune uHTErpaios.
WHTErpaJl.
8 OnpeieneHHbIIH Brruucnenue onpeneneHHbIX MHTETPaioB. BerunciieHne miomanan MmiocKou
MHTErpal. Gburypsl, ITUHBI 1 00bEMa Tela BPAIICHHUS.
9 JnddepeHupanbHbie Pemenue /1Y 1-ro mopsiaka.




ypaBHEHUs 1-TO mopska.
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Huddepennmanpapie
ypaBHEHHA N-I'0 IOPSAIKA.

Pemenue nuddepeHnanbHbIX ypaBHEHHI BTOPOTO MOPSIKA.

5.3. CamocrosTenbHas paboTa o

OyJarommxcs

No | HaumeHnoBaHue paznena o
CogeprkaHue caMOCTOSATEILHON pabOThI
/11 | JOUCHMIIINHBI U TEMBI
1 Marpuiisl 1 [ToaroroBka k npakTuyeckum 3aHsatusam. IIpoxoxneHue recra.
OIPEIEIIUTENH. 3akperuieHue HaBbIKOB PEIICHUS 3a/1a4 110 COOTBETCTBYIONIIEH TEME.
5 CucreMmsl muneiapix  [[0AroTOBKA K MpakTUYECKUM 3aHATUIM. [IpoxoxkneHnue tecra.
YPaBHEHHIA. 3akpernsieHue HaBbIKOB PEIICHMs 33]1a4 110 COOTBETCTBYIOIICH TeMe.
AHanutnueckas [ToaroTroBka Kk nmpakTUYECKUM 3aHATUSIM. [IpoxoxkaeHue tecra.
3 reoMeTpus Ha 3akpernsieHue HaBbIKOB PEIICHMs 33]1a4 110 COOTBETCTBYIOIICH TeMe.
IUIOCKOCTH.
Bekropnas anrebpa u  |[loarotroBka K mpakTHYECKUM 3aHATHAM. [loAroTOBKa K KOHTPOJIBHOM
4 AHAITUTHYECKAS pabote. BrimmosiHeHHE KOHTPOIIBHOM paboThr Ne2.
reoMeTpus B 3aKperuieHre HaBbIKOB PELIEHU 3a/1a4 [0 COOTBETCTBYIOILIEH TEME.
MIPOCTPAHCTBE.
Baeienne b [ToaroroBka K BBIMOJHEHUIO TECTA 1O TIpeaesiaM. BrimonHenue tecra.
g 3aKperuieHre HaBbIKOB PELLIEHU 3a/1a4 [0 COOTBETCTBYIOILIEH TEME.
5 | Mmaremarnuyeckuii aHaiIu3
Y TEOpHS MPEJICIIOB.
HupdeperunansHoe [ToaroroBka K MpakTUUECKUM 3aHATUAM. BBITTOIIHEHHE KOHTPOJIBHOU PabOTHI
6 | wucuncnenne pynkumii |Nel.
OZIHOM nepeMeHHOM.  |3aKPEIUIEHNE HABBIKOB PELICHMS 33124 110 COOTBETCTBYIOLIEH TEME.
7 HeomnpeneneHnplii [ToaroToBka K nmpakTHYECKUM 3aHATUSIM. [IpoxoxaeHue Tecra.
MHTErPal. 3akpernsieHue HaBBIKOB PEIICHMs 33]1a4 110 COOTBETCTBYIOIICH TeMe.
8 OnpeneneHHbIi [ToaroroBka k mpakTUYecKuM 3aHATUsAM. [IpoxoxneHue tecra.
MHTErPal. 3akpernsieHue HaBBIKOB PEIICHMS 331a4 110 COOTBETCTBYIOIICH TeMe.
[ToaroroBka k mpakTU4ecKuM 3aHATUsAM. [IpoxoxkneHue tecra.
Huddepenunanbabie .
9 3akpernieHue HaBBIKOB PEIICHMS 3371a4 110 COOTBETCTBYIOIICH TeMe.
ypaBHeHus 1-ro nopsaka.
[ToaroroBka K mpakTU4ecKuM 3aHATHIM. [I0Ir0TOBKA K KOHTPOJIBHOM paboTe
Huddepenunanbabie o
10 Ne2. BeinonHeHne KOHTpOIbHON paboThl Ne2.

YpPaBHECHUS N-TO MOpsAAKA.

3aKp€HHeHI/Ie HAaBBIKOB PCIICHUA 3a1a1 110 COOTBGTCTByI-OH.ICfI TEMC.




6. MeToguyeckue MaTepuabl 1JIsl CAMOCTOATEJIBHOM PadoThl 00y4AOMIMXCH 110 JUCHHUILINHE (MOLYJII0)

1. Paboyast mporpamma 1o MaTeMaTHKe.

2. Meroanyeckue yKa3aHUs MO TOJTOTOBKE K CEMHHApCKUM 3aHSATHSIM M TI0 OpraHU3allid ca-
MOCTOSITEIIBHON pabOThl 00YJAIONIMXCS TI0 MATEMaTHKE:

-Kapamsin A.A., IlpoxodneBa C.M. AHanutndeckas reoMeTpus Ha IUIOCKOCTH. YdeOHOoe mocolOwue.
CII6rACY, 2012 .

-Kapakasesn C.A, ConoBrseBa O.B. [Ipenen u HenmpepbIBHOCTh (DYHKIIMK OJHOTO apryMeHTa. Y4ueOHoe
nmocobue. CIToI'ACY, 2013r.

-Kapakazpssn C.A., ConosnéBa O.B, Ilak D.E. [uddepenunansaoe ucunucieHne (yHKIAU OIHOM
nepemeHnHoi. Yueonoe nocooue. CIIGI'ACY, 2015 .

-NBoukuna H.M., Kne6anoB JI.b., MopozoBa JI. E. OyHKIIMM HECKOIBKUX apryMEeHTOB. Y4eOHOE
nocobue. CIToI'ACY, 2000 r.

-CmupnoBa B.b., Mopo3zosa JI.E., Heonpenenennsiit uarerpain. Yye6noe nocodue. CIIGIA-CY, 2010

-Mopo3osa JI. E., CmupHoBa B. b. Onpenenennsiii uaterpain. Yueonoe nocooue. CIIGIACY, 2011r.

-CmupnoBa B.b., Mopo3osa JLE., Iuddepennmnansupie ypaBuenus, Ydueobnoe nocodbue. CII6I'ACY,
2011 r.

3. IlepeueHb BOIIPOCOB MPOMEKYTOUHOM aTTECTAIIHH.

4. Koutponbubie padoTsl (2 wt no 10 BapuanToB) s cryaeHtoB B Moodle:
K.P.Nel «JIuneitnas u BekTopHas anredpa, aHaTUTHYECKas TEOMETPUS.
K.P.No2 «MaremaTuieckuii aHaausy.

5. Meroaudeckoe oOecriedeHNE TUCIUIUIMHBI B CPE/IC TMCTAHIIMOHHOTO 06yquHs[ Moodle:
https://moodle.spbgasu.ru/course/view.php?id=1394

7. OneHo4Hble MATEPHAJBI JJIsi NPOBEJCHHS TEKYLIero KOHTPOJIsI YCIIEeBAEMOCTH M NPOMEKYTOYHOM
arTecTalMu 00y4aromMXCs N0 JMCUUILIHHE (MOTYJII0)
7.1. IlepedyeHb KOMIETEHIIMM ¢ yKa3aHUEM 3TaIoB UX (POPMUPOBAHUS B IPOLIECCE OCBOCHUS AUCIIMITIIUHBI

Ne KoHTtpommpyemsle pa3esnsl TUCHHAILINHBL Kon n nanverosanme N Bun onenounoro
MH/IMKaTopa KOHTPOJIUPYEMOM
n/m (Momyst) cpencTaa
KOMIIETECHIIH
TectupoBanue.
1 |Matpuups! u onpeaenuTeNny. OIIK-1.7, OIIK-1.6 KonTponbsHas pabota
Nel.
TectupoBanue.
2 |Cucrembl IMHEHHBIX ypaBHEHUH. VK-2.6, OIIK-1.7 KonTtpomnbHast pabota
Nel.
TectupoBanue.
3 |AHanuTuyeckas reoMeTpHs Ha INIOCKOCTH. VK-2.6, OIIK-1.6, OIIK-1.7 |KourpossHast pabota
Nel.
BexkTtopHas anrebpa u  aHanMTUYECKas Tecruposarue.
4 FeOMETpUS B MPOCTPaHCTBE VK-2.6, OIIK-1.6, OIIK-1.7 [KontponbHas pabora
] Nel.
BBenenne B MareMaruMdecKudl aHaNWM3 W Tecruposarue.
5 TCOPHS NPEIETOB YK-2.6, OIIK-1.7 KonrponbHas pabota
' Nel.
JuddepenunanbHoe ucyucieHue QyHKIUN Tecruposarue.
6 omHof TIepeMer ol YK-2.6, OIIK-1.7 KontponpHas pabora
] Nel.




TectupoBanue.
7 |HeompeneneHHBIN HHTETPAI. VK-2.6, OIIK-1.7 KonTtposnbHas pabota
Ne2.
TectupoBanue.
8 |OmnpeneneHubIil HHTETPAT. YK-2.6, OIIK-1.7 KonTtposnbHas pabota
No2.
HMuddepenunansabie ABHEHMUS I-ro Tecruposane.
9 p P VK-2.6, OIIK-1.7 Konrtponshas — pabora
HOpSIZIKA.
No2.
TectupoBanue.
10 Juddepennmanniie YPaBHEHHA n-ro YK-2.6, OIIK-1.7 KonTponpHas pabora
HOpSIZIKA. NeD.
11 [Mnas xoHTakTHAs paboTa YK-2.6, OIIK-1.6, OTIK-1.7,
' OIIK-1.8
TectupoBanue.
12 |Dx3amen VK-2.6, OIIK-1.6, OIIK-1.7 [3k3aMeHallMOHHBIE
OWJICTHI.

7.2. Tunossie KOHTPOJIBHBIC 3a/IlaHU UJIK HHBIC MATCpUaJIbl TCKYIIECTO KOHTPOJIAA YCIICBACMOCTH, HeO6XO,I[I/IMI>Ie
JUTSL OLICHKH 3HAHUH, YMEHHI ¥ HABBIKOB U (WJIN) OTIBITA TPO(ECCHOHATBHOM AEATEIBHOCTH, XapaKTePU3YIOIINX
JTallbl d)OpMI/IpOBaHI/I}I KOMHeTeHL[I/Iﬁ B IMpoHeCcCe OCBOCHUA NUCLUITIIMHBI

@DOHJ| OLIEHOYHBIX CPEJCTB MO aucuuiuinHe npusenéH B [lpunoxkenusx 1 u 2 k paboueil nporpamme
JUCIHIIINHGI U CIIY>KHUT JJI IPOBEPKU c(hOpMHUPOBAHHOCTH UHIUKATOPa HocTkeHUs komneteHuid OIK- 1.6,
OIIK-1.7, OIIK-1.8, YK-2.6.

KOHTpOJ’ILHbIe 3a/laHuA IIPpUBCIACHLI B HpHJ‘IO)KeHI/I}IX K pa60qel71 nporpaMme JUCHHUIIIMHLBI, 4 4 TaK KC
o ccbuike https://moodle.spbgasu.ru/course/view.php?id=1394.

7.3. Cucrema OLIEHHMBAaHHUS pE3yJIbTaTOB OOyuY€HHUs MO AUCLMILIMHE (MOAYJIO) HPU MPOBEIEHUU TEKYILErO

KOHTPOJIA YCIICBACMOCTH

OrneHka «OTJIIMYHOY
(3auTeHO)

3HAHHUSA:
- CHCTEMaTU3UPOBAHHBIE, INTyOOKHE U TIOJHBIE 3HAHUS [0 BCEM paszesiaM
JUCLIUIUIMHBL, @ TAK)KE [0 OCHOBHBIM BOIPOCAM, BBIXOSIINAM 3a MPEAETBI
y4eOHOM MPOrpaMMbl;

- TOYHOE HCII0JIb30BaHNE HAyYHON TEPMUHOJIOTUH, CHCTEMAaTHYECKH TPAMOTHOE U
JIOTUYECKH MPABUIIBHOE U3JI0KEHUE OTBETA HAa BOIIPOCHI;

- IIOJIHOE U IITyOOKO€ YCBOEHHE OCHOBHOM U JIOMOJHUTEIBHOM TUTEpaTyphl,
PEKOMEH1I0BaHHOM paboyeil mporpaMMoi Mo AUCUMILIUHE (MOAYIIIO)

YMEHHUSL:

- YMEET OPUEHTHUPOBATHCS B TEOPUAX, KOHLIEMIUAX U HAIIPABJIECHUAX TUCIUILINHBI
U aBaTb UM KPUTHYECKYIO OLIEHKY, UCIIOJIb3Ysl HAyUHBIE JOCTUKEHUS IPYrUX
TUCLUILIIUH

HaBBIKU:

- BBICOKUI YpOBEHb C(hOPMHUPOBAHHOCTH 3as1BJIEHHBIX B paboueil mporpamme
KOMIICTEHITHIA;

- BJIaZIe€T HaBbIKAMHU CaMOCTOSITENIbHO M TBOPUYECKHU PEIIaTh CI0KHbIE MPOOIEeMBbI U
HECTaH/IapTHBIE CUTYalUH;

- IPUMEHSIET TEOPETUYECKUE 3HAHUS /111 BBIOOpa METOUKH BHITIOTHEHUS
3aJJaHuM;

- TPaMOTHO 0OOCHOBBIBAET XOJ pEIICHUS 3a/1aY;

- 6e3yInpeyHo BiIaJeeT HHCTPYMEHTapHeM y4eOHOM TUCIUIUIMHBI, yMEHUE €ro

3¢ (HEeKTHUBHO UCTIOIB30BATh B IOCTAHOBKE HAYYHBIX M MPAKTUYECKUX 33]1a4;

- TBOpYECKask CaMOCTOsATENIbHAs paboTa Ha
MPaKTUYECKUX/CEMUHAPCKUX/Ta00PaTOPHBIX 3aHITUSIX, AKTUBHO YY4aCTBYET B

INMVUIOITQODLIY f\ﬁf“IWTTDUTlGV D'LT{"I'\II‘T/T?/" MNODRALL VU NLTYVUNLYT JOCTTQONIAOLIIIg 29 TIQUTI';:T




O1ieHKa «XOpouIo
(3auTeHO)

3HAHUSA:

- JIOCTATOYHO MOJIHBIE U CUCTEMAaTHU3UPOBAHHBIE 3HAHUS 10 AUCIHUILIUHE,

- YCBOEHHE OCHOBHOM M JIOTIOJHUTEIBHOM JINTEPATYPhI, PEKOMEHI0BAHHOM
paboueii mporpaMMoi M0 AUCIUILIUHE (MOYITIO)

YMEHHS:

- YM€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHIICTIIUSAX U HAMPABICHUAX
JTUCIHUIUIMHBL U JaBaTh UM KPUTUYECKYIO OIICHKY;

- HCIIOJIb3YeT HAyYHYIO TEPMUHOJIOTHIO, JIMHIBUCTUUECKH U JIOTHUYECKU
MIPaBWJIbHO M3J1araeT OTBETHI HA BOIPOCHI, YMEET JIeaTh 00OCHOBAHHbBIE BBIBOJIBL;
- BJIaZIeeT HUHCTPYMEHTapUeM MO JUCIUILIMHE, YMEHUE €0 UCI0Ib30BaTh B
MIOCTAHOBKE U PEIICHUU HAYYHBIX U MPOPECCUOHATBHBIX 3aa4

HaBBIKU:

- CaMOCTOATENbHAs pabdoTa Ha MPAKTUYECKUX 3aHATHUSAX, yIaCTUE B TPYIIIOBBIX
00CYKJIEHUSIX, BBICOKHI YPOBEHB KYJIbTYpPbl UCIIOJIHEHUS 3a/IaHUM;

- CpeIHHI ypOBEHb C(OPMHUPOBAHHOCTH 3asBJICHHBIX B paboueil mporpaMmme
KOMIICTCHITH;

- 0e3 3aTpyIHEHMI BHIOUpPACT CTAaHIAPTHYIO METOIUKY BBIIOJIHEHUS 3a/1aHHI;
- 000CHOBBIBAET X0/ pelIeHus 3a/1a4 0e3 3aTpyIHEeHUI

Ouenka
«YJIOBJICTBOPUTEIHLHOY»
(3auTeHO)

3HaHUS:

- TOCTaTOYHbIII MUHUMAaJbHBIA 00bEM 3HAHUH MO AUCLUILINHE,

- YCBOEHHE OCHOBHOM JIUTEpATYyphl, PEKOMEHIOBAaHHON paboyeil mporpaMMoi;

- UCNOJIb30BaHUE HAYYHON TEPMHUHOJIOTUU, CTUIMCTUYECKOE U JIOTHYECKOE
M3JIOKEHUE OTBETA HA BOMPOCHI, yMEHUE JCJIaTh BHIBOJIBI 0€3 CYIIECTBEHHBIX
O1MO0K

YMEHHUS:

- YM€EET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSIX, KOHLIENIUAX U HAPABICHUAX 110
JTUCIUIIIIMHE U 1aBaTh UM OLICHKY;,

- BIIaZIceT MHCTPYMEHTaprueM y4yeOHON AUCIUILTNHBI, YMEHUE €r0 UCTOIb30BaTh B
pelIeHNU TUTIOBBIX 33]1a4;

- YMEET Mo/l pyKOBOJACTBOM MPENOJaBaTEeNs pellaTh CTaHIapTHBIE 3a1a4n
HaBBIKH:

- paboTa moj; pyKOBOJICTBOM IMPEMNO/IaBaTENsI Ha MPAKTUYECKUX 3aHATHUSAX,
JIOTTYCTUMBIN YPOBEHb KYJIbTYpPhl UCTIOJIHEHHS 3aJaHUM;

- TOCTaTOYHbIII MUHUMAaJbHBIA YPOBEHb CPOPMUPOBAHHOCTH 3asIBJICHHBIX B
paboueit mporpamme KOMITETEHIINIH;

- HCTIBITHIBACT 3aTPYAHECHUS MTPH 0OOOCHOBAHUH aJTOPUTMA BHITIOJTHEHHS 3a1aHUi

Ouenka
«HEYIOBJICTBOPUTEIIHHO
(He 3auTeHO)

3HaHUSA:

- (pparmeHTapHBIEC 3HAHUS IO TUCIUIUINHE;

- OTKa3 OT OTBeTa (BBIOJHEHUS TUCbMEHHON PabOThI);

- 3HaHHE OT/AEJIbHBIX HICTOYHUKOB, PEKOMEHIOBaHHBIX paboyeil mporpaMmon 1o
JUCLUIUINHE;

YMEHHUS:

- HE YMeEeT UCI0JIb30BaTh HAYUYHYIO TEPMUHOJIOTHUIO;

- HaJm4ue rpyObIX omuOoK

HaBBIKU:

- HU3KUM YPOBEHb KYJIbTYPBI HCIIOJHEHUS 3a/1aHHN;

- HU3KUH ypOBEHb CPOPMHUPOBAHHOCTH 3asIBICHHBIX B paboueil mporpamme
KOMITCTEHITU;

- OTCYTCTBHE HaBBIKOB CAMOCTOSITEIbHON paboTHI;

- He MOKeT 00OCHOBATh AJITOPUTM BBITTOJIHEHUS 3aJaHUIN

7.4. TeopeTndeckue BONPOCHI U IPAKTUYECKHE 3aJaHUS s NPOBEACHMSI NPOMEKYTOUHOM aTTecTaluu
oOyJaronuxcsi, HeOOXOAUMBIE Ui OLEHKU 3HAHWM, YMEHHI U HaBBIKOB M (WJIK) ombITa MpOodhecCUOHATHLHON
NEeSITeIbHOCTH, XapaKTepU3YIOLUMX dTanbl  (OPMUPOBAHHMS KOMIETEHLMH B  IPOLECCe OCBOCHHS
00pa3oBaTelbLHON MPOrPaMMbI




7.4.1. TeopeTnueckue BOTPOCHI JIJIsl TPOBEACHHS MPOMEKYTOYHON aTTECTAIIMU 00 yJarOIIHXCS
Teoperuueckre BOIPOCH! AJISl MPOBEACHHSI TPOMEKYTOUHOM aTTECTAlMK 00yYaroIIuXCs
DKk3aMmeH B 1-om cemecTpe (YCTHO)

1. Cucrembl nuHelHbIX ypaBHeHU. OcHOBHBIE TOHATHS. Teopema Kponekepa — Kamnemu.

2. Pemienne cuctem TUHEHHBIX ypaBHeHUH 110 hopmynam Kpamepa.

3. OGparHas maTpuIia.

4. PellieHre cUCTEM JIMHEHMHBIX YpaBHEHUN MeToioM ["aycca.

5. Bekropsl. JluHeiliHble omepauuu Haja BeKTOpamu. JIMHEHHAs 3aBHCUMOCTb M HE3aBUCHUMOCTh
BeKkTOpoB. bazuc. Pa3noxxenue Bekropa no 6asucy.

6. CkaisspHOE, BEKTOPHOE U CMEIIAHHOE MpOU3BEICHUS BEKTOpoB. CBoiicTBa. BblumcieHus B
KoopArHATHOH (opme. ['eomeTpuueckuii CMbICI MOJYJIsl BEKTOPHOTO ¥ CMELIAHHOTO NTPOU3BEICHUH.

7. PaznuyHble BUABI 3aaHUs NIPSIMOM Ha INIOCKOCTU. Haxo1eHne TOUKHU repecedeHus NpsMbIX. YTOI
MeXy NpsAMbIMHU. B3auMHOeE pacnosoxkeHue IByX NpsAMBIX. PacCTosHUE OT TOYKH O MIPSIMOMN.

8. Dmurnc, ero ompenenenue. BeiOOp cUCTEMBbl KOOpPAWHAT M KaHOHUYECKOE YpaBHEHHE SJUIMIICA.
CBolicTBa CUMMETPHUH JJUINIICA, NTOIYOCH uunca. @OoKychl U AMPEKTPUCH duuIca. CBsi3b MEXIy JUIMHAMU
ero ocel U (POKYCHBIM PACCTOSHHUEM, SKCLEHTPUCUTET M BJIMSHME €ro M3MEHEHHs Ha (opMy >JUIMIICA.
OKpy’KHOCTb KaK YaCTHBIN CIIy4ail dJUIUIICa.

9. l'mmepbouna, e€ onpenenenue. BeIOOp cUCTEMBI KOOPIMHAT ¥ KAHOHUYECKOE ypaBHEHHE TUIIEPOOITBI
(1Ba Buaa rumnep6ossl). CBOWCTBA CUMMETPUM THUIEPOOIBI, CBSI3b MEXIY UIMHAMU €€ ocell U (HOKYCHBIM
paccTosiHUEM, SKCHEHTPUCUTET W BIMSHHUE €ro W3MeHeHHs Ha (popmy rumepOoibl. DOKyChl, TUPEKTPUCH
ACUMIITOTBI TMIIEPOOJIBI.

10. ITapabona, e¢ onpenenenue. BeIOOP cHCTEMbI KOOPAMHAT U KAaHOHHYECKOE ypaBHEHHUE MapadoJIbl
(uetbipe BuJa napabon). CBolcTBAa CUMMETPUM Mapalosibl, FeOMETpUUECKUil cMbIca napamerpa p. Pokyc u
TUPEKTpHUca napadoJIbl.

11. [IpeobpazoBaHue 1eKapTOBBIX KOOPAUHAT IPH MapajuIeIbHOM IIEpeHOCce OCeH. Y paBHEHHUS HIUIMIICA
U runepOoJibl CO CMELIEHHBIMU LIEHTPaMHU U ypaBHEHHE Mapadoibl CO CMEIIEHHON BEPIIMHOM IPHU YCIOBUU
[1apaJUIEJILHOTO MIEPEHOCA OCEH KOOpAUHAT.

12. T'eomeTpudeckuii CMBICT ypaBHEHHs BTOporo nopsiaka AX2+By2+Cx+Dy+E=0, ompenenenue
IeOMETPHUECKUX 00pa3oB, COOTBETCTBYIOIIMX JTOMY YpPaBHEHMIO, IIyTeM HpeoO0pa3oBaHUsl €ro K
KaHOHMYECKOMY BUIY METOJIOM BBIIEJICHHUS MOJHBIX KBAJpPaTOB U MOCIEAYIOLIET0 NapajuleJbHOro MepeHoca
KOOpJIMHATHBIX OCEH.

13. I110CKOCTH B IPOCTPAHCTBE U pa3inyHble (POpMBI €€ 3a1aHus. YTOJI MEXKIY INTOCKOCTSIMU. B3anMuoe
PacmojoKeHUe IIIOCKOCTEN B IPOCTPAaHCTBE. PaccTosHME OT TOUKH [0 INIOCKOCTH.

14. TIpsiMast B mpOCTPaHCTBE U CIIOCOOBI €€ 3a/1aHus. YT0JI MeX 1y NpsMbIMU. B3anmHoe pacnonoxenue
MPSIMBIX B IPOCTPAHCTBE.

15. B3auMHOE pacnoyioKeHHE MNpSAMOW M IUIOCKOCTH B IPOCTPAHCTBE. YTOJN MEXAYy HNpSIMOH U
IIJIOCKOCTBIO.

16. ®ynkuus. XapakTepuCTUKH QYHKIMU. DIeMeHTapHble PYHKIIUH.

17. Ilpenensl pynkuuu. CoiicTBa npeaenos (4 mir.).

18. OcHOBHBIE TEOpEMBI O Mpeaese QyHKIUH.

19. 3ameuarenbHbIE TPEIEIBI U CISACTBUS U3 HUX.

20. HenpepbIBHOCTH (DyHKIIMHU B TOUKE M HA MHTepBajie. ToukH pa3pbiBa (PyHKIIMH 1 UX KJIacCHPHUKAIINSL.
YpaBHEHHs ACUMITOT K KPUBOM.

21. IIpousBonHas pyHkMH. ['eoMeTpuyeckuii 1 MEXaHMYECKUM CMBICIIBI TPOU3BOIHON. Y paBHEHUS
KacaTeJIbHOW M HOPMAJIN K IIOCKON KPUBOM.

22. OcHOBHbIE MpaBHJIa HaX0XIEHHUS MPOU3BOAHBIX (CYMMBI M MPOU3BEIACHUS HECKOJIBKUX (DYHKIIHH,
YaCTHOTO /IBYX (PYHKIIMIA).

23. TIpousBoaHas CIOXKHOM 1 o0paTHON (pyHKUMH. [Ipon3BogHas MapaMeTpUUeCKy 3aJaHHON U HEsIBHO
3aIaHHON (PYHKITHIA.

24. Ilpon3BoaHbIe BEICIINX MOPAIKOB. MexaHndeckas TpaKTOBKA BTOPOI POU3BOAHOM.

25. IIpumeHeHne MPOU3BOJHON K BBIYHCICHUIO MPEJEIIOB.

26. Bozpacranne u yObiBanue ¢yHkuuu. HeoOXxoauMble M TOCTATOYHBIE YCIOBHS BO3pPACTaHMS,
yOBIBaHUS U MOCTOSIHCTBA (DYHKLIMU.

27. DKcTpeMyM (QYHKUUH (JOKAJIbHBII MAaKCUMYM U JIOKaJIbHBIA MUHUMYM). Heobxoaumoe



yCJIOBHE CYIIECTBOBAHUE IKCTpeMyMa. JlocTaTouHble ycaoBUs SKCTpeMyMa (GyHKIUH.

28. HanlGoupiiee 1 HauMeHbIIee 3HaYeHUs (YHKIIUU, HEMTPEPHIBHON HA 3aMKHYTOM MTPOMEXKYTKE.

29. BBIyKJIOCTh BBEPX U BBITYKJIOCTh BHH3 INIOCKOM KprBOH. HeoOxoaumble 1 T0CTaTOYHBIE YCIOBUS
BBITTYKJIOCTH BBEPX M BBIMTYKJIOCTH BHM3 IUTOCKON KpuBou. Touku meperunda. HeoOxomumoe u 10ocTaTouHBIC
YCIIOBHS CYLIECTBOBAHMSI TOUKHU Meperuoa.

HHTerpanbHOe HCYUCIICHUE (PYHKIIUN OJHOW TEPEMEHHOM.
. [TonsiTue nepBooOpa3HON QYHKITUH.
. Heonpenen€HHbIil MHTErpasl U €ro CBOMCTBA.
. 3aMeHa IEpEMEHHOI B HEOIIPEIETIEHHOM UHTErpalle.
. UHTerpupoBanue no yactsm.
. IaTerpupoBanue mpoCcTeHINX paMoOHAIBHBIX IPOOCH.
. UnTerpupoBanue palnoHalbHOM IpOOH, UCIIONB3Ys PA3IOKEHHUE €€ Ha CyMMY MPOCTEHIINX ApoOeH.
. aTerpupoBanue TpUroHoMeTpuuecKux (GpyHKIMHA (IpOU3BEAECHUI CHHYCAa U KOCHHYCA Pa3IMYHBIX
apryMeHTOB, POU3BEJCHHI CTENeHel cuHyca U KOCHHYCa OJTHOTO apryMEHTa).
8. InTerpupoBaHie HEKOTOPBIX UPPALIMOHATIBHOCTEH.
9. OnpeneseHHBIN UHTETPaI U €ro CBOMCTBA. ['eoMeTpruyecKuii CMbICIT OIIPEACIICHHOTO HHTETrpaia.
10. ®yHKUMH, UHTETPUPYEMbIE Ha UHTEPBAJIE.
11. Teopema o cpegHEM 3HAYCHUH.
12. ®opmyna Herotona — JleitOHuna.
13. UHTerpupoBaHue Mo 4acTsIM B ONPEICICHHOM HHTErpale.
14. 3ameHa nepeMeHHOM B ONPEACIICHHOM UHTETpaJie.
15. Beruucienue miomaam miockoi Gurypsl.
16. Beiuucienue AJIMH AYTM  IJIOCKOW KPUBOM.
17. Beruucnenue o0bema Tena BpaleHusl.
18. HecobcTBeHHbBIE MHTErPAJIbl IO OECKOHEUHOMY ITPOMEXKYTKY.
19. HecobcTBeHHBIE HHTETPAIIBI OT HEOTPAaHMYEHHOM (PYHKIIMKM HA KOHEUHOM MHTEPBAJIE.
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Juddepennmanbapie ypaBHEHHS.

20. IlonsTie oO6bIKHOBEHHOTO nu(depeHansHoro ypaBHeHus. [lopsnok ypaBHenus. OnpeneneHue
pellIeHNs ypaBHEHUSI.

21. OOmuit Bua muddepeHaIbHOro ypaBHEHUsT NepBOro mnopsaka. Pemenus ypaBHeHus (oOiiee,
yacTHoe). 3amaya Ko a1 ypaBHEHUS MEPBOTO MOPSAKA.

22. 3amavya Komm [uist ypaBHEHHUsS NepBOro nopsiika. TeopeMa CylecTBOBaHMS U €IWHCTBEHHOCTH
pemenus quddepeHInaIbHOr0 YpaBHEHUS IEPBOTO MOPSIKA.

23. luddepeHnunanbHble ypaBHEHHS IEPBOTO MOPSAIKA C pa3AesIOIIUMUCS TEPEMEHHBIMHU.

24. OnHopoansle MU pepeHnanbHbe YpaBHEHH! IEPBOT0 MOPsAKa.

25. JIuneiinsle nuddepeHnnanbHble ypaBHEHUs IEPBOTO MOPsAKa.

26. O0mwmit Bun nuddepeHmanbHOro ypaBHeHus 2-ro nopsiika. Ob1iee 1 yacTHOE pelieHus. 3aada
Komm 15t ypaBHeHHs 2-T0 MOpsIKa.

27. luddepennmanbHble ypaBHEHHS] BTOPOTO MOPSAIKA, JOMYCKAIOIINE MOHKEHNE opsaKa:  , .

28. JluneitHble oaHOponaHBIe AuddepeHLnanbHble YpaBHEHUS BTOPOTO IMOPSAIKAa C MOCTOSHHBIMU
kod(ppurmentamu. CBOMCTBA YaCTHBIX PEIIEHUN. XapakTepucTuieckoe ypaBHenue. O01ee penieHue.

29. PemieHue JIMHEHHOTO HEOAHOPOAHOTO YPAaBHEHHUS BTOPOIO TMOpPSIKAa C IMOCTOSHHBIMH KO3(-
(UIMEHTaMH | CTICTIHAIBHON TTPaBOM 9acThIO

30. Meron BapHalMu IMPOU3BOJIBHBIX MOCTOSIHHBIX (Merona Jlarpawka) ajst pelieHus JTUHEHHOro
HEOJIHOPOJHOI0 YpaBHEHUS! BTOPOTO MOPSIIKA.

7.4.2. [IpakTraeckue 3aqaHus sl POBEICHUS MPOMEKYTOUYHON aTTECTAIIMN 00YJIArOIITUXCS
[TpakTrdeckue 3a1aHus ISl TPOBEIACHHS MPOMEKYTOYHOM aTTecTanuu odydatonuxes (1-i



CEMECTp)
1. Beruucnenue nporu3BOAHON WM YaCTHOM MPOU3BOIHON (PYHKITHH.
2. HaxoxaeHre ypaBHEHUH KacaTelbHOM U HOPMaIH K rpaduKy (yHKIUH.
3. [TocTpoenue rpaduka GyHKIUN.
4. BeruuciieHue HeornpenenEHHBIX, ONPeIeIEHHBIX 1 HECOOCTBEHHBIX MHTETPAJIOB.
5. BerurcneHne 1iomaan miockoi Gurypsl win 00bEMa Tela BpalieHusl.
6. Pemenne nuddepeHIMaTb,HOTO YpaBHEHHUS.

7.4.3. IlpuMepHbIe TEMBI KypCcOBOM paboThI (TIpoeKTa) (MIPY HATUIUHN )
He npenycMoTpeHo yueOHBIM IITaHOM.

7.5. MeTtoauueckue MaTepHalibl, ONPEACISIONIAe MPOIEAYPhl OIICHUBAHUS 3HAHUH, YMEHHI, HABBIKOB ¥ (HJIH)
OTIBITa MPOPECCHOHATBHON JEATEILHOCTH, XapaKTEPU3YIOIIUE 3TAIbl (POPMUPOBAHUS KOMIICTCHIIUN

[Ipouilenypa TmpoOBENEHUS TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH PETIAMEHTHPYETCS JIOKATbHBIM
HOPMATHUBHBIM aKTOM, OTNPEACISIONIAM MOPSJAOK OCYIIECTBICHHS TEKYIIETO0 KOHTPOJS YCIEBAGMOCTH H
MIPOMEKYTOYHOM aTTeCTAIIUU 00YJAFOIIIMXCS.

[Iponienypa omeHuBaHuS (HOPMUPOBAHMS KOMIICTCHIIMA TIPU MPOBEACHUU TEKYIIETO KOHTPOJIIS
MpuBe/eHa B 11.7.2 (CM. MPUIIOKEHHE).

TumoBsie KOHTPOJIBHBIC 33JaHHS WJIH UHBIC MATEPUAIBI TEKYILEIO KOHTPOJIS TPUBECHBI B 11.7.3.

[TpomMexxyTouHast aTTeCTAINS 110 TUCIUTUTMHE TPOBOAUTCS B (POpME IK3aMeHa.

B kaxx/ipIii SK3aMEHAIIMOHHBIN OMIIET BKIIFOYCHBI JIBa TCOPETHUECKUX BOIIPOCA U IPAKTUYCCKOE 3aJaHKE,
COOTBETCTBYIOIIHME COICPKAHUIO (POPMHUPYEMBIX KOMIIETEHIIUNA. DK3aMEHbI TPOBOJATCS B YCTHOM dopme. s
MOATOTOBKHU IO 9K3aMEHAIIMOHHOMY OHUJIETY OTBOAUTCS 60 MUHVT.

7.6. Kputepun onieHuBaHusi cOOPMUPOBAHHOCTH KOMITETCHIIMM MPU TTPOBEACHUH MPOMEKYTOYHOM aTTECTALUU

YpoBEeHb OCBOCHHMSI M OLICHKA
Ouenka Ouenka
«HEYJOBIIETBOPHUTEND | «yIOBIETBOPUTENHH [ OLEHKA «XOpOLIO» OueHka «OTJIIMYHO
HO» o»
«HE 3a4TCHO» «3a4TEHOY»
YpoBeHBb OCBOCHHUS | YPOBEHb OCBOCHUS | YPOBEHb OCBOCHUS YpoBeHBb OCBOCHUS
KOMIIETEHIIUH KOMIIETEHIIUH KOMITETEHIINH KOMIIETEHIINH
«HEJOCTaTOYHBIN». «TIOPOTOBBII. «IIPOJIBUHYTBIN». «BBICOKHI.
Kommereniun He Kommerennun Kommerenun Kommerennun
c(OPMHPOBAHBI. c(OpPMHPOBAHBI. c(OpPMHPOBAHBI. c(OpMHUPOBAHBI.
3naHus oTcyTcTBYIOT, | CdopmupoBansl | 3HaHMS OOIIMPHBIE, 3HaHu
YMEHUS U HaBBIKU He | 0a30BbIE CTPYKTYpPHI | CHCTEMHBIE. YMEHUS | apryMEeHTUPOBaHHbIE,
Kpurepun chopMupOBaHBI 3HaHUU. Y MEHUs HOCSIT BCECTOPOHHHE. Y MEHHUS
OLICHUBAHMUS (bparMeHTapHbI U PENPOAYKTUBHBIN | yCHEIIHO MPUMEHSIOTCS
HOCSIT Xapaxrep, K PELICHUIO KaK
PENpPOAYKTUBHBII MIPUMEHSIOTCS K TUIIOBBIX, TaK U
Xapaxrep. PEIIEHUIO TUITOBBIX HECTaHAapTHBIX
JlemoHCcTpHpYyeTcs 3aaHUN. TBOPUYECKUX 3aJaHUH.
HU3KHH YPOBEHb JeMoHCcTpHpyeTcs JlemoHCTpHpYyeTCs
CaMOCTOATEIIBHOCTU JIOCTaTOYHBIN BBICOKHI YPOBEHB
MIPAaKTHUYECKOTO YPOBEHb CaMOCTOSITEIIBHOCTH,
HaBBIKA. CaMOCTOSITEJIbHOCTH | BBICOKAsl aJallTUBHOCTh
YCTOHYHBOTO MIPAKTUYECKOI0 HaBbIKa
MIPaKTUYECKOTO
HaBbIKA.




OO6yuarommiics OOyuarommiics OOGyuarommiics OO0yuaromuiicst
JIeMOHCTPHPYET: JeMOHCTPHPYET: JIeMOHCTPHUPYET: JIeMOHCTPHUPYET
-CyILIECTBEHHBIE -3HaHUsA -3HaHHUE U -ri1y0oKkue,
po0esbl B 3HAHUAX TEOPETUYECKOTO MMOHUMaHHe BCECTOPOHHHE U
y4eOHOro Marepuana; MmarepHaa; OCHOBHBIX BOIIPOCOB | apryMEHTHUPOBaHHbIE
-IOTTYCKAIOTCA -HETIOJIHBIC OTBETHl | KOHTPOJIUPYEMOTO | 3HAHHS MPOrPaMMHOTO
NPUHIUIHATIbHbIE Ha OCHOBHBIE o0beMa MaTepHaa;
OLIMOKH IIPU OTBETE | BOMPOCHI, OLIHMOKH B IPOrPaMMHOTO -II0JIHOE TTOHUMaHHE
Ha OCHOBHBIE BOIIPOCHI OTBETE, Marepuaia; CYIIIHOCTU U
ousera, OTCYyTCTBYET HEI0CTaTOYHOe - 3HaHUsA B3aUMOCBSI3H
3HAaHUE U TOHUMaHHE MOHUMaHHe TEOPETUYECKOTO paccMaTpUBaeMBbIX
OCHOBHBIX OHATHUIH 1 CYIIIHOCTH Mmarepuasia IIPOLIECCOB U SIBJICHUH,
KaTeropui; U3JIaraeMbIX -CIIOCOOHOCTh TOYHOE 3HaHHE
-HEIIOHUMaHHe BOIIPOCOB; YCTAQHaBJIMBATh U | OCHOBHBIX IIOHATHI, B
CYIIHOCTH -HEyBEpEHHBIE U OOBSICHATH CBSI3b | PaMKax 00CYKIaeMbIX
3HaHUA JONOJTHUTEIbHBIX  |HETOYHbIE OTBETHI HA | MPAKTUKU U TEOPHH, 3aJJaHUi;
BOIIPOCOB B paMKax | JIOTIOJIHUTEIIbHBIC BBISIBIISITh -CII0COOHOCTD
3aJjaHuii Ouiera. BOIIPOCHI. IPOTUBOPEYHS, yCTaHaBIIUBATh U
poOIEMBI 1 OOBSICHATH CBSI3b
TEH/IEHIUH IPAaKTUKU U TEOPUH,
pa3BUTHS, -JIOTHYECKU
-IpaBWIbHBIE U 10CJe10BaTeNIbHBbIE,
KOHKpETHBIE, Oe3 coJiepKaTeNbHbIE,
rpyObIX OIHOOK, KOHKPETHBIC U
OTBETHI Ha MCUEPITBIBAIOIIINE
IIOCTaBJICHHbIE OTBETHI Ha BCE 3aJ[aHUs
BOTIPOCHI. ounera, a TaKxKe
JIOTIOJTHUTEIIbHbIE
BOIIPOCHI IK3aMEHATOPa
IIpu BBINIOJIHEHNN OO6yuatrouuiics OO6yuaromuiics OO6yuaromuiics
PaKTUYECKOTO BBITTOJTHI BBITTOJTHUIT MPABUIIHLHO BBITOJIHUII
3aJjaHus OuieTa MPAKTUYECKOE MPaKTUYECKOe MPAaKTUYECKOE 3a/1aHue
oOyuaromuiics 3a/laHue ousera ¢ 3ajjaHue OumeTa ¢ ounera. [lokazan
MIPOJEMOHCTPUPOBAT | CYLIECTBEHHBIMU HEOOJIBIIIUMU OTJIMYHBIE YMEHUS B
HEIOCTaTOYHBIN HETOYHOCTSIMHU. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHHI. Jlonmyckarorcs IToka3zan xopomue | ydeOHOro MarepHaa.
[TpakTuyeckue OmMOKH B yMeHUs B paMKax |Pemaer mpemnoxeHHbIe
3aJJaHUs He COJIepKaHUU OTBETa OCBOEHHOT'O NpaKkTUYEeCKHUE 3aaHus
BBITIOJTHEHBI U peleHun y4eOHOro 6e3 ommnodok
YMCHHA OOyuarommuiics He MIPaKTUYECKUX MaTepuaa. OtBeTni Ha Bce
OTBEYAET HA BOIPOCHI 3aJ1aHHAMN. [Ipenyoxennbie JIOIIOJTHUTEIIbHBIE
ounera npu IIpu oTBeTax Ha NPaKTUYECKHe BOIIPOCHI.
JOTIOTHUTEITHHBIX JOTIOJTHUTETIFHBIE | 3aJaHMsI PEIIeHBI C
HaBOJIAIIMX BOIPOCAX [  BOMPOCH OBLIO HEOOIBIINMU
npernoaaBaress. JOMYIIEHO MHOTO HETOYHOCTSIMHU.
HETOYHOCTEH. OTtBetni Ha
OO0JIBIINHCTBO
JIOTIOJTHUTEIBHBIX

BOIPOCOB.




He moxet BriOpaTh HcnsiThiBaeT bes 3aTpynHenunit [Ipumensier
METOUKY 3aTpyAHEHUS 110 BEIOHMpaeT TEOPETHUUECKUE 3HAHUS
BBITIOJTHCHUS 3aJJaHUN.| BBIOOPY METOJUKH CTaHJIapTHYIO JUTSI BBIOOpAa METOUKH
Jomyckaet rpyObie BBIIIOJTHCHUS METOAUKY BBIIIOJTHCHHS 3aJaHHA.
OIUOKH TpH 3aJIaHHi. BBITTOJTHCHUS He nomyckaet omm6ok
BBITIOJIHEHUH 3aJjaHui, | JJonyckaeT ommoku 3aJaHuH. IIPY BBITIOJIHEHUN
HapyLIAKIINUEe JOTUKY | TpH BeIMOJHeHUU | Jlomyckaet ommoku 3aJIaHu.
pelIeHus 3a1ay. 3a/laHUi, HAPYILIEHUs | TPHU BBITOJHEHUU CaMOCTOSTEIIEHO
JlenaeT HEKOPPEKTHBIE| JIOTUKHK penieHus 3aJIaHni, HE aHaJIM3UPYyeT
BBIBOJIBI. 3ajad4. HapylIarue pe3yJIbTaThl
BJIaJICHUE He moxxet 060cHOBaTH HcneITEIBaeT JIOTUKY PEIICHUsS] | BBIMOJHEHUS 3aaHU.
HaBBEIKAMH aJTOpUTM 3aTPYJHEHHUS C 3a71a4 I'pamoTHO
BBHITIOJTHEHUS 3a/1aHui. | popmynupoBanueM | Jlemaer KOppeKTHBIE [  OOOCHOBBIBACT X0
KOPPEKTHBIX BBIBOJIBI 110 pellIeHus 3a1a4.
BBIBOJIOB. pe3yJibTartam
HcneiTeIBacT peLICHUS 3a/1a4H.
3arpynHeHus pu | OOOCHOBBIBAET X0/
000CHOBaHUH penieHus 3a1a4 6e3
anropuT™Ma 3aTpyHECHUM.
BBITIOJTHEHUS
3aJIaHHil.

OrneHka 1o JAMCHUMIUIMHE 3aBUCUT OT YPOBHSI COPMHPOBAHHOCTH KOMIIETCHIIMH, 3aKPEIICHHBIX 3a
TUCIUIUIMHOM, W MpeCTaBlseT coO0i cpenHee apu(METHYECKOe OT BBICTABICHHBIX OLIEHOK IO OTIEIbHBIM
pe3yibTataM o0OydeHus (3HAHUS, YMEHUS, BIIAJICHIC HaBBIKAMU ).

OrneHKa «OTIUYHOY»/ «3aUTEHOY BBICTABIISETCS, €CIIHU CpeHee apupMETHIECKOe HAXOAUTCS B UHTEpBAJIe
ot 4,5 1o 5,0.

OrneHKa «XOpOIII0Y»/ «3a4TEHO» BBICTABIISETCS, €CIIU cpefHee apudMeTHIeCKoe HaXOIUTCS B MHTEepBaje
ot 3,5 1o 4,4.

OrneHka «yIOBIETBOPUTENBHOY/ «3aUTEHO» BBICTABIISIETCS, €CIH CpellHee apu(pMeTHIecCKoe HaXOAUTCS
B MHTEpBaje ot 2,5 10 3,4.

OneHka «HEYAOBIETBOPUTENBHOY»/ «HE 3a4TEHO» BBICTABISETCS, €CIH CpefaHee apupMeTHYecKoe
HaxoauTcs B uHTEepBatie ot 0 10 2,4.

8. YueOHO-MeTOAMYECKOE M MATEPHAIBLHO-TEXHHYECKOE o0ecneyeHne TUCIHMILIMHBI (MOYJIs1)
8.1. IlepeueHb OCHOBHOM U AOMOJHUTEIBHOM JIUTEPATYPbl, HEOOXOIUMOM Il OCBOCHUSI AUCLUIIIIMHBI (MOJTYJISA)

N Komnunuecto
No ABTOp, Ha3BaHHE, MECTO U3JIaHUSI, U31ATEIbCTBO, TOJl U3/1aHUs YIEOHOU 1
/i yue0HO-METOINYECKO JTUTEepaTyPhl DK3CMILIAPOB/SNCKTP
oHHBEIN aapec IbC
OcHoBHasl JIUTEpATYpa
1 [Harancon U. I1., KpaTkuii kypc Bbicuielt matemaruku, CI16.: Jlans, 2007 9bC
5 byrpos . C., Hukonbckuit C. M., DneMeHThl JIMHEHHON anreOpsl U 9bC
aHanuTH4ecKou reomerpun, M.: Hayka, 1984
Kysnenos A. B., fAauyk JI. ®., Me1sraesa C. A., Kopsiok A. @., A6moHckmii A. 9BC
3 |U., d6nonckwuii A. U., Beiciias maremartrka. O0umii Kype, MuHCK: BbIii. mik.,
1993
4 |Unbun B. A., Ilo3usk 3. I'., Amanutudeckast reometpusi, M.: Hayka, 1971 9bC
5 Byrpos . C., Huxonsckuit C. M., [luddepeHnuanbHoe U HHTErpalbHOE OBC
ucuncienne, M.: Hayka, 1934
6 Ouxrtenroinsil I'. M., Kypc auddepennnanbHOro 1 MHTErpajibHOTO UCYUCIEHUS, 9bC
CII0.: Jlans, 2009




v [Toropenos A. B., Ananutuueckas reomerpusi, M.: Hayka. ['n. pen ¢us.-mar. 9BC
JUT., 1968

8 Hemunosuy b. I1., Monenos B. II., uddepenunansusie ypaBuenus, CII6.: 3bC
Hsan ®egopos, 2003

9 Apnonsa B. U., OObikHOBeHHbIE Auddepennnanbable ypaBuenus, M.: Hayka, OBC
1975

10 Byrpos . C., Huxonsckuit C. M., duddepennmanbHoe M HHTErpaibHOE 3bC
ncuucinenne, M.: Hayka, 1988

11 byrpos . C., Hukonbsckuit C. M., Jluddepennuanbasie ypaBHeHus1. KpatHbie 9bC
uHTerpaisl. Psipl. @yHKIIMM KOMIUIEKCHOTO nniepemenHoro, M.: Hayka, 1989

12 lNonosuna JI. U., JIuneiinas anre6pa u HEeKOTOphIe ee npuioxenus, M.: Hayka, 9bC
1975

13 Konoanosa JI. B., [Juddepennuanpupie ypaBHEHUS W UX NPHIOKEHUS B OBC
rexauke, CI10., 2015

14 [outpsirun, O6sIkHOBEHHBIE MU depeHanbable ypaBHenus, M.: ['oc. uza- Bo 3bC
¢us.-mat. aut., 1961

15 Apnonbn B. 1., O6bikHOBeHHBIE T depeHnanpabie ypaBaeHus, M.: Hayka, 9bC
1984

16 |Harancon U. I1., KpaTkwuii kypc Beicuieit matemaruku, CI16.: Jlans, 2009 9BC
Hlunaues B. C., Tuxonos A. H., Kypc Beiciieit matematuku: AHanu3 QyHKIHHA 9bC

17 |neckonpkux nmepemeHHbIX. Psapl. Jlubdepennunansipie ypaBuenus, M.: 1U3a-Bo
Mock. yH-Ta, 1982

18 ITucemennsiit [. T., KoHCIIEKT JeKIuid MO BBICIIEH MAaTEMATHKE: MTOJIHBIN KypC, 9BC
M.: Atipuc-nipecc, 2007

19 byrpos . C., Hukonbckuit C. M., DneMeHTbl JIUHEHHON anredpsl H 9bC
aHanuTHaeckou reomerpur, M.: Hayka, 1988

20 Byrpos {l. C., Hukonsckuii C. M., COOpHUK 3a/1a4 110 BBICIICH MaTeMaTHke, M.: 9BC
duzmatnur, 2001

21 |®uxtenronsir I'. M., OcHOBBI MaTeMaTHUECKOTO aHamu3a, M.: ®usmatimrt, 2002 IbC
I[ToctaukoB M. M., Omneiitnuk O. A., JlorynoB A. A., I'amkpemuaze P. B., 9BC

YH P

22 OckonkoB K. U., bmarogarckux B. WM., Hukonsckuii C. M., Bonkos E. A.,

CoBpemeHnHble TpoOIeMbl MarteMmaTuku. JluddepeHnuansubie aBHEHMS,
P p P yp

MaTeMaTUYeCKHI aHaJIM3 M MX npuioxkenus, M.: Hayka, 1984
baGasay 10. B., Mucemumsaa T. JI., OcHOBBI BbICHICH § MaTEeMaTUKHU. http://www.iprbooksh

23 |duddepennmansupie  ypaBHenus,  KpacHomap:  FOXKHBIH  MHCTUTYT

op.ru/10283.html

MeHeDKMeHTa, 2012

o4 Harancon U. II., Kparkuii kypc Bbicuieii matemaTtuku, ExarepunoOypr: ATII, 9bC
2012

o5 @uxtenromnsil I'. M., Kypc nuddepeHnnanbHOro 1 HHTErpaibHOTO HCYUCIICHNUS, 9bC
CIIO.: Jlanb, 2009

JonoJHuTeIbHAA JUTEPATYPA

1 |[Iumaues B. C., C6opHuUK 3a1a4 o BeICIIei MmaTemaTuke, M.: Beicm. mik., 1994 IBC

2 bepman I'. H., CO0pHUK 3a7au MO KypCy MaTeMaTHYeCcKoro aHanu3a. Perenue OBC
THUIIWYHBIX B TPYIHBIX 3aga4, CII10.: Jlans, 2007

3 Hanxo II. E., ITonoB A. I'., Beiciias MaTeMaTHka B yOpaXHEHHSIX U 3a7a4ax, M.: 9BC
Bricmag mkona, 1967

4  [Munopckuii B. I1., Coopuuk 3aaa4 1o Beicuieid maremaruke, M.: Hayka, 1987 IbC

5 Hanxo I1. E., ITonos A. I'., Beiciiasg MaTemaTHka B yIpaXXHEHUX U 3a1a4ax, M.: 3bC

Bricmas mkona, 1967




6 bepman I'. H., COopHuk 3amay mo Kypcy maremaruyeckoro ananuza, CIIO.: 9bC
ITpodeccus, 2008

7 Hanxo I1. E., ITonoB A. T'., Beiciias MmareMaTuka B ynpaXHEHUSIX U 3a1a4ax, M.: 9bC
Bricmas mxona, 1974
8 Hanko I1. E., [Torio A. I'., Beiciias MaTemMaTHKa B yIpaKHEHUSIX U 3aj1a4ax, M.: OBC

Bricm. mik., 1971

1 Kapamsn A. A., IlpokodseBa C. U., AHanuTHUecKasi TeOMETpHs Ha TUIOCKOCTH, ObC
CIIG., 2001

2 Kapakazesin C. A., Ilak O. E., ComoBseBa O. B., Jluddepennuansuoe 9bC
ycuucieHrue GyHKIMK oaHou nepementoi, CII6., 2015

3 Canmmze H. B., Skynuna I'. B., uddepenunanbnoe ncuncienue B ciydae 3bC
(OYHKIIMY HECKOJIBbKUX nepeMeHHbIX, CII10., 2016

4 CmupnoBa B. b., Moposzosa JI. E., EpmoB E. K. OOGbikHOBEeHHbBIE 9bC
muddepennmanbabie ypaBaenus, CI16., 2010

5 Kpaconenxko I'. B., Canmumze H. B., fAxynuna I'. B., Epmo E. K, 9bC
AHanmutnueckas reometpus. Bekropnas anredpa. Teopus npenenos, CI16., 2011

6 Kpaconenko I'. B., Cpanmuaze H. B., fAxynuna I'. B., EpmoB E. K., 9BC

OO0bIKHOBEHHBIC nu(depeHImanbabie ypasHenus. Psapl, CI10., 2012

Kpaconenxko I'. B., CBannaze H. B., SIlkynuna I'. B., Ananutudeckasi reoMmeTpusi.
7 Bekropnas amre6pa. Teopuss mpenenos, Canxr-IlerepOypr:  Camkr-| http://www.iprbooksh

[TetepOyprekmii roCyAapCTBEHHBIN ApXUTEKTYyPHO-CTPOUTENbHEIH|  0P.ru/30002.html
yvausepcutet, ObC ACB, 2014

8 Kpaconenko I'. B., Cpanumze H. B., SIkynuna I'. B., DnemenTsl nuHeliHON 9BC
anreopsl, CII106., 2012

9 [Mopo3zosa JI. E., CmupnoBa B. b., Bektopnas anre6pa, CI16., 2014 9BC
NBoukuna H. M., Kne6anos JI. b., uddepenunanbHoe UCUUCICHUE B Cyyae 9bC

10
dbyakmu ogHoro aprymenta, CII6., 1993

11 Kpaconenko I'. B., Ceanugze H. B., SIkynuna I'. B., duddepenunansuoe n 9bC
MHTETpaJIbHOE UCUMCIICHHE B ciydae (yHKIMU oJiHOU nepemenHoi, CII6., 2012
bammakoBa U. b., Kopabnesa 1. U., IlpacuukoBa C. C., HeonpeneneHHbIit 9BC

12 |unrerpan. Ompenenennsiii uHTerpan. OOBIKHOBEHHBIEC JU((EpeHIInATBHbIC
ypaBHeHus, CI16., 2013

OObyuaromuecs U3 yrciia UHBanuAoB 1 inil ¢ OB3 ob6ecrnieunBaroTcs neyaTHIMU U (MJTH) 3JIEKTPOHHBIMHU
00pa3oBaTeNbHBIMU peCypcaMu B OpMax, aJalTUPOBAHHBIX K OTPAHUYEHUSM HX 37J0POBBS.

8.2. Ilepedenp pecypcoB MH(OPMAIIMOHHO-TEIEKOMMYHHKAIIMOHHON ceTh «/HTepHeT», HEOOXOIUMBIX s
OCBOEHUS AUCHUILIUHBI (MOTYJIs)

HaumenoBanue pecypca ceTtu «I/IHTepHCT» 3J’ICKTpOHHBII71 aapec pecypca
Enunbrii AIIEKTPOHHBII pecypc yuebHO-MeToauueckoit| http://mww.spbgasu.ru/Universitet/Bibli
auteparypsl CIIGIACY oteka/Informacionnye resursy/)
Kypc  Moodle "UB®O. Tlonnbeiii kypc wmarematuku (maBalhttps://moodle.spbgasu.ru/course/view.p
cemecTpa)." hp?id=1394

8.3. HepequL COBPCMCHHBIX HpO(bCCCI/IOHaJ'IBHBIX 0a3 JaHHBIX U I/IH(bOpMaI_II/IOHHBIX CIIPAaBOYHLIX CUCTEM

HaumenoBanue DNEeKTPOHHBIN aJipec pecypca

EnuHbI  27€KTPOHHBIM pecypc yueOHO-METOIUYECKOW JUTepaTyphl

CIIoI'ACY www.spbgasu.ru

@enepanbHblii  0oOpa3oBarenbHbli nopTtan "EnmHoe OKHO jocTyma K

" http://window.edu.ru
00pa30BaTEIIbHBIM pecypcam




Hayunas AJIEKTPOHHAS

Hayunas snektponnas 6ubnmoreka eLIBRARY.RU 6ubmiorexa eL IBRARY RU

DIeKTPOHHO-6MOIHOTe Has cucTeMa u3atenbera "FOPANUT" https://www.biblio-online.ru/

DeKTPOHHO-0MOIMoTeYHas crcreMa u3aartensersa 'Jlans" https://e.lanbook.com/

http://ntb.spbgasu.ru/irbisé4r_p

DnekTpoHHas oudimorexka Upouc 64 lus/

Cucrema aucraniuonnoro ooydenust CIIGIACY Moodle https://moodle.spbgasu.ru/

8.4. IlepedueHp HMH(POPMALMOHHBIX TEXHOJIOTH, HCIOJIb3YEMBIX IPH OCYIIECTBICHUH 00pa30BaTEIbLHOTO
mpolecca IO JUCUUIUIMHE, BKJIIOYas IepeuyeHb JIMIIEH3MOHHOTO U CBOOOAHO PAaclpoCTPaHSIEMOIo

MPOrPaMMHOTO 00eCTICUeHUS

Haumenosanue

Crioco0 pacmpocTpaHeHuUs
(JTMIIEH3UOHHOE WK CBOOOHO
pacupocTpaHsieMoe)

MathCad Bepcus 15

Mathcad CYOJTMIICH3UOHHOE
COIIalllEeHHE Ha  HCIIOJL30BaHUE
npoayktoB  "PTC" ¢ OO0O"Codt
Jlomxuctuk" moroBop Ne20716/SPB9

2010r.

Matlab Bepcust R2019a

MATLAB JIOTOBOP
NoJ131908369487 ot 01.11.2019 ¢
000 "Codraaiia Ilpoektsr"”

Microsoft Office 2016

HoroBop Ne 132009689201 ot
18.12.2020r IIporpammubIe
npoaykTel Maiikpocodt, goroBop Ne
1132009689201 ot 18.12.2020 ¢ AO
"Co¢rJlaitn Tpeitn": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

Microsoft Windows 10 Pro

Horoop Ne J[32009689201 ot
18.12.2020r IIporpammusbIe
npoayKkThl Maiikpocodt, gorosop Ne
1132009689201 ot 18.12.2020 ¢ AO
"CodrJlaitn Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

8.5. MarepuanbHO-TEXHUYECKOE 00€CTIeUeHNE TUCIIUTUTAHBI
CaeneHusi 00 OCHAIIEHHOCTH Y4eOHBIX ayIMTOPUN U TOMEIICHH ISl CAMOCTOSITEIbHON pabOThI

HaumeHnoBaHue yueOHBIX ayUTOPHUI U TOMEIIEHUI
JUIS CAMOCTOSITENTbHON pabOThI

OcHanieHHOCTh 000PYAOBAaHUEM U TEXHHUYECKUMU
CpeacTBaMu 00y4YeHuUs

07. VYwuebHble ayaUTOpPUU POBEJCHUS
NPaKTUYECKUX 3aHATHH, KypCOBOTO
MPOEKTUPOBAHUS (BBIMIOJIHEHUSI KYpPCOBBIX PaloT),
TPYNIIOBBIX W HMHIUBUAYAJIbHBIX KOHCYJbTAIHH,
TEKYIIEro KOHTPOJISI U TPOMEXKYTOUHOM aTTeCTaluu

TSt

Kommiekt MYJIbTUMEAUIHOTO o0opynoBaHus
(mepcoHanbHBIN KOMIIBIOTED, MYJIbTUMEAUNHBIN
IIPOEKTOp, JKpaH, ayAHO-CHCTEMA), J10CKA, KOMILUIEKT
yueOHOI Mebenu, MOIKIYeHNnEe K KOMIIBIOTEPHONW CeTH
CIIGI'ACY, Bbixon B MHTEpHET




[Tomerienue 11t CaMOCTOSATENBHOM PaOOTHI (UUTATBHBIN
3an oubnmoteku, aya. 217): [IK-23 mr., B T.4. 1 mt.- [1K
mist gur ¢ OB3  (cucreMHBIM  OJIOK, MOHUTOP,
07. Ilomernienust 1j1si CAMOCTOSATEIBHON PabOTHI KJIaBUATypa, MbIIb) C TMOAKIIOYEHHEM K CETH
«MaTepHeT» u obecneueHueM JOCTYyIa B 3JIEKTPOHHYIO
nHpopmanmonHo-06pazoBaTenbHy0 cpeny CIIOGIACY.
IT1O Microsoft Windows 10, Microsoft Office 2016

YyeOHass aymuTopus I TPOBEIACHHS  3aHATHHA
JEKIMOHHOIO  THUIA, KOMIUIEKT MYJbTUMEIUITHOTO

o0opynoBaHus IIEPCOHAJIbHBII KOMIIBIOTE
07. VYueOHBlE ayIUTOPHUHM Ui  TPOBEICHHS Py . . (nep P,
< MYJIbTUMEAUMHBIM MPOEKTOP, SKpaH, ayAHO-CUCTEMA),
JEKIIMOHHBIX 3aHATHH .
JOCKa,  JKpaH, KOMIUIGKT  ydyeOHOH  mebenw,

noakatoueHue kK kommbrorepHoit cetm CIIGIACY,
BbIX0J B MHTEpHET

Jlia naBanuaos u aun ¢ OB3 obecrieunBaroTcs crienyanbHbIe YCIOBUS M [IOJIyuyeHus: 00pa3oBaHuUs B
COOTBETCTBUM C TPEOOBAHUSAMH HOPMATHBHO-TIPABOBBIX JTIOKYMEHTOB.
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