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1. Heau 1 3a1a4n 0CBOCHUS TUCHMILIUHBI (MOIYJIs1)
[lenbto OCBOEHUS TUCHUIUIMHBI SBJSETCS OOECrieueHHue CTYIEHTOB MaTeMaTUYeCKUMHU 3HAaHHUSA-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 TIOHSATHSIMH U METOJAaMH COBPEMEHHOM MaTeMaTHKH,
HCO6XOI[I/IMBIMI/I AJI pCHICHU A TCOPCTUUCCKUX U NIPAKTUYCCKUX 3a/la4 MHKCHCPHOTO ACJia,
- IPUBUTH CTYICHTaM YMEHHE U3Y4aTh JUTEPATypy MO MaTEMaTHKE U €€ MPUI0KECHUSIM;
- Pa3BUTH JIOTHUECKOE MBIIIICHHE Y CTYJACHTOB U MOBBICUTH UX OOIIEKYIbTYPHBIA YPOBEHB;
- BBIPa0OTAaTh y CTY/IEHTOB HaBBIKHM MCIIOJIb30BAHUS TEXHHUUECKUX CPEACTB COBPEMEHHON MaTeMAaTHKH.

2. IlepeyeHb MJIAHMPYEMbIX Pe3yJbTATOB O00OY4YeHHMsI MO AUCHMIUVIMHE (MOAYJII0), COOTHECEHHBIX C

HHANKATOPaAMHU JOCTUKCHUS KOMIIeTeHI Uil

KOI[ 1 HAUMCHOBAHHC
KOMIICTCHIIM

Konx n naumeHoBaHue
VHJIUKATOpa JOCTHKEHUS

[Inanupyemble pe3yabTaThl 00y4eHUs MO
JTUCITUTLINHE, 00ECTICUNBAIOIINE JTOCTIKCHUE
IJIAHUPYEMBIX pe3ysbTaToB ocBoeHuss OITOIT

KOMITETCHIINH

OIIK-1 Cnocoben pemars|OIIK-1.6 Pemenue nHxeHepHbIX
3aa4n MpogeCcCHOHANBLHOM |3a1ad c MIOMOUIBIO
JEATEIbHOCTH Ha OCHOBE|MAaTEeMAaTHYECKOI0 anmapara
UCIIOJIb30BAHUS BEKTOPHOU anreOpsl,
TEOPETUYECKHIX Y|aHAJTUTHYECKON TeOMETPUN
NPaKTHYECKUX OCHOB

€CTECTBEHHBIX u

TCXHUYCCKUX HAYK, a TAKKC
MAaTE€MaTUYCCKOro alrmapara

3HaET
CKaJsIpHOC, BCKTOPHOC u CMCIIaHHOC
IMPOU3BCACHUA BCKTOPOB M HX IPUIOXKCHUA B

ICOMCTpUU U (I)I/ISI/IKC; IIpsAMBIC, IINIOCKOCTH,
KPHUBBIC JIMHHWH, INOBCPXHOCTH H CIIOCOOBI HX

3a/laHus, KOOPAMHATHBIN METO[ B
AHAIMTUYECKON reOMETPUHU, THIIBI
IOBEpXHOCTEH  2-T0  MOpsAIKa, KOTOphIE
UCITOJIB3YIOTCSI B CTPOUTEIILCTBE.

ymeer

ONKCBHIBATh  T'€OMETPHUYECKHE  OOBEKTHI  C
IIOMOIIBIO MaTEMaTHYECKOTO anmnapara
BEKTOPHOH  anreOpsl M aHAJIUTHYECKON

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

F€OMETPUUECKUX  OOBEKTOB C  IMOMOIIBIO
MaTeMaTHYeCKOro anmapaTta  BEKTOPHOMU
anreOppl M AQHAIUTUYECKOW  TE€OMETpHH,

HCIIOJIb3YA 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 OCHOBHBIC
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
muQepeHIaIbHBIX 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.




YK-2 Cnocoben|YK-2.6
OnpeNeNsaTh KpPyr 3aaad B
paMKax MOCTaBJICHHOW LEIU
U BBIOMpaTh ONTUMAIbHBIE
CrocoObl WX  pelIeHus,
UCXOId W3 JIEHCTBYIOIIHX
IIPaBOBBIX HOPM,
UMEIOIINXCA PECYpCcoOB U
OTpaHUYCHUIN

CocraBienue

MOCIIEI0BATEIHHOCTH
(anropuT™MAa) peIICHHS 3aa91

3HaeT
3naer (QOpMYIHPOBKH 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, JAaHHBIM 3KCIEPUMEHTA 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
HNannas pucnuruinHa (MoAyib) BkimoueHa B brok «ucuumnuael, moxynu» b1.0.09 ocHoBHOI
npodeccuonansHoi oOpazoBarenbHOU mporpaMMbl 08.03.01 CTpouTENbCTBO U OTHOCUTCS K 00S3aTEIbHOM

qaCTu y‘lC6HOFO I1J1aHa.

OOyuaromuMucs JAODKHA ObITH B IOJIHOM MeEpe OCBOEHA IIKOJIbHAs IMporpaMMa IO pa3indyHbIM

pasaciiaM MaTEMAaTHUKU.

Ne
n/m

HOCHC,Hy}OH_II/Ie JAUCIUITIIMHBI

KOI[ 1 HAUMCHOBAHUC MHIUKATOpA
JOCTHIXKXCHHA KOMIICTCHIIMH

1 |TexHuueckas MeXaHUKa

OIIK-1.4, OIIK-1.5

2 |CpencTBa MEXaHHM3AIHUU CTPOUTEIHCTBA

OIIK-3.1, OIIK-3.2

4. O0beM aUCHUIIMHBI (MOAYJIsI) B 3a4eTHBIX €IMHHMLAX € YKa3aHHEM KOJHYeCTBA aKaJeMHYeCKHX
4acoB, BbIJIEJEHHBIX HA KOHTAKTHYIO padoTy o0yyalwiuxcsi ¢ npenojaBarejieM (10 BHAAM Y4eOHBIX
3aHATHIA) M HA CAMOCTOSATEJIbHYI0 PadoTy 00yUYaromuxcst

Kypc
W3 Hux yacel Ha
Bun yueGHO# paboTh Beero MIPAKTUYECKYIO
4acoB 1
MOATOTOBKY
KonrakTHas padoTa 40 40
Jleximonnsie 3ansarus (Jlek) 20 0 20
IIpaktuaeckue 3ausatus (Ip) 20 0 20
Wnas koHTaKkTHasi paboTa, B TOM YHCJIE: 3,5 3,5
KOHCYJIbTAIINH 110 KYPCOBOH pabote (IIPOoeKTy), 1 1
KOHTpOJIBHBIM padoTam (PT'P)
KOHTaKTHas paboTa Ha aTTecTaluio (caaJa 3a4era,
3ayeTa ¢ OIICHKOW; 3aliuTa KypCOBOW pabOThI 1 1
(mpoexTa); craya KOHTPOIBHBIX padot (PI'P))




KOHTaKTHasi paboTa Ha aTTECTaIUIO B CECCUIO 95 25
(KoHCYIbTaNUA TIepe YK3aMEHOM H cl1adya ' '
Yacbl HA KOHTPOJIb 15,5 15,5
CamocrositennHast padora (CP) 336 336
O0umas Tpy10eMKOCTh JUCHUNITUHBI (MOTYJIs1)
yacel:| 396 396
3a4YeTHbIE eIMHULIBI: 11 11

5. Copep:kanue AUCHUIIMHBI (MOAYJisl), CTPYKTYPMPOBaHHOE MO pa3aenaM (TeMaM) C YKa3aHUeM
OTBEJ€EHHOI0 HA HUX KOJMYEeCTBA aKaJeMHUYeCKHX YACOB M BHI0B Y4eOHbIX 3aHATHH
5.1. Temarudeckuii 11aH TUCIMUIUIAHBI (MOJTYJIS)

KonTakTtHas pabota (110 yaeOHBIM
3aHATHAM), Yac. Kon
UHIUKATOP
a
No Pa3nesns! qUCIIUITINHEBL é TeKIH 13 P CP Beero, JTOCTHKEHU
=~ Jac. g
comnereny
BCETO YECKYIO BCETO YECKYIO BCETO YECKYIO nn
moaro- moAro- moAro-
TOBKY TOBKY TOBKY
1. |1 pa3nen. 1-i pa3nen.
Jluneiinas anre0pa.
OIlK-1.7,
1.1. |MaTpuIisl 1 onpeaeIuTeN . 1 1 1 16 18 OIK-1.6
CucreMsl JINHEWHBIX VK-2.6,
L2 yPaBHEHHIA. 11! ' 0 0 OIK-1.7
2. |2 paznen. 2-i1 paznen
AHanuThyeckas reoMeTpus,
BEKTOpHas ajiredpa
AHanuTHueckas TeOMETpUs Ha yR-2.6,
2.1. IOCKOCTH 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 aHAJIN3 U
g depeHmaIbLHOe
ucuuciaeHue GyHKIui o1HOM
IIEPEMEHHOMN
31 BBenenne B MaTeMaTHUYECKUH 1 2 2 0 44 YK-2.6,
aHaJIM3 ¥ TEOPHS MPEIEIIOB. OIIK-1.7
HuddepennnansHoe
3.2. |ucuncnenne ¢Qynxkuuit oxmoii| 1 | 4 4 65 73 YK-2.6,
o OIIK-1.7
MIEPEMEHHOM.
4. |4 paznen. 4-i1 paznen
WNHuTerpanbHOE UCUUCITICHHE
4.1. |HeonpeneneHHbII HHTETpa 1] 2 2 30 34 VK-2.6,
' OIIK-1.7
. YK-2.6,
4.2. |OnpeneneHHBIA HHTETPAIL. 1] 2 2 30 34 OIK-1.7




5 |5 paszen. 5-1 pasgen
OOBIKHOBEHHBIE
nuddepeHranbHbIe YpaBHEHHS
JuddepeHumanbabie ypaBHEHHS YK-2.6,
5.1 1] 2 2 40 44
1-ro mopsaxa. OIIK-1.7
JuddepeHnmanbable ypaBHEHHS YK-2.6,
5.2. 1] 2 4 39 45
N-TO mopsaKa. OIIK-1.7
6. |6 pasnein. Has kOHTaKkTHAsA
pabora
YK-2.6,
OIIK-1.6,
6.1. [Inas xoHTakTHAs paboTa. 1 2 OIIK-1.7
OI1K-1.8
7. |7 pazgen. Kontpoib
YK-2.6,
7.1. [Dx3amen 1 18 OIIK-1.6,
OIIK-1.7
5.1. Jlexuun
Ne | HaumenoBanue paznena N
o HaumeHnoBaHue 1 kpaTKoe coep:KaHue JeKIUN
n/m U TeMBbI JICKIIH
Martpuibl 1 OIpeaeIuTeNN.
Martpuupl. neiictBus Hag HUMH. Onpeaenutenu 2, 3 U N- ro MOPSAIKOB.
1 Marputer u MuHopsI 1 anredbpandeckue JOMOoHEeHU. Pa3inoxenue mo crpoke. O0paTHas
OTPEACTUTCIIH. MaTpulia AJis onpeenuTeneid 2 u 3 mopsiAKoB, COcOObl HAX 0K ICHUS.
. CucreMbl TMHENHBIX YPABHEHUI.
2 Crcremsr THHCHHBIX N ferompr pemenus: ¢opmynsl Kpamepa, MeTosr oOpaTHOM MaTpuIlbl, METO/
YPaBHCHMUH. I'aycca. Panr maTpunel.
AHanuTHueckas reoOMeTpHsl Ha MII0CKOCTH.
1. [lekapToBa cucTtemMa KOOpAMHAT Ha I1ockocTu. [IpeobpazoBaHus CUCTEMBI
KOOPAMHAT: MapajuleJIbHbI MEPEHOC U MOBOPOT Oceil. PaccrosHue mexay
JIBYMsI TOUKaMHU, JIEJICHHE OTpe3Ka B 3aJaHHOM COOTHOLIEHHH.
AHATATHIECKAs 2. Tpsimast Ha TTIOCKOCTH: BU/IbI YPABHEHUH MIPSMOIA HA TUNTOCKOCTH, B3aHMHOE
3 TCOMCTpHA Ha PACIIONIOKEHHE IBYX HPSMBIX, PACCTOSHHE OT TOYKH JI0 IPSMOIA.
TIOCKOCTH. 3. KpuBble BTOpOTO MOpSIIKA HA IIOCKOCTH: JJUIMIIC, THITepOoIIa, mapadoia.
BbIBOJ] KAHOHMUYECKOTO YpaBHEHMSI, OCHOBHbIE XapaKTEePUCTHKH.
4. OOuiee ypaBHEHHE KPHMBBIX BTOpOro mopsjaka. [IpuBeneHue ypaBHEHHs
KpPUBOI1 BTOPOTO MOPsAJIKa K KAHOHUYECKOMY BULY.
BekTopel. AHanuTHuecKkas reoMeTpus B TPOCTPAHCTBE.
1. BexTopsl. JIuneliHble onepaiu HaJl BeKTopaMu. JInHelHast 3aBUCUMOCTh
W HE3aBHUCHUMOCTh BEKTOpoB. basuc. Pa3znoxkenune BekTopa mo Oaswucy.
CkangpHoe  mpousBelneHue BekTopoB. (CBolicTBa. Bplumcnenus B
Bekropnas anre6pa u .
KOOpJMHATHOHN opMme. Y cIoBHE OPTOrOHAIBHOCTH BEKTOPOB.
4 anajprrireckas 2. BekTopHOE M CMEIIaHHOE NPOU3BENEHUS BEKTOPOB. BbluncieHue B
H;Z()CB:E?:CI:B]: KOOpJMHATHON (opme. yUCJ'IOBI/IH KOJTMHEapHOCTH M KOMIUIaHapHOCTH
BEKTOPOB. ['eomeTpuueckuii cmpicin. OpueHTanus TpONKNA BEKTOPOB.
3.II10CKOCTh B IPOCTPAHCTBE U paziuyHbie POPMBI €€ 3agaHus. YTOI




MEXy INIOCKOCTAMHU. PaccTosiHuE OT TOYKH 10 TNIOCKOCTH.
4. [Ipstmasi B IPOCTPAHCTBE U CIIOCOOBI €€ 3aaHus. YTOJI MEXIY MPSMBIMH.
Yron Mexay npsmMoil U II0CKOCThIO. PaccTosiHUE OT TOUKHU 10 TPSIMOM.

BBenenue B
MaTeMaTUYECKUU aHaIn3
Y TEOpHS MPEJIEIIOB.

Benenue B Mmatremarnueckuii ananms. [Ipenen yHKimm.

1.Ilonstue pynkiuu. DnemenTapubie GyHKIUU. OTOOpaKEHUE MHOMKECTB. -
OKpPECTHOCTh TOYKH. OCHOBHBIE Teopembl O Tmpexaenax. CyliecTBOBaHUE
rpezesia MOHOTOHHOM IOCIIENOBaTeIbHOCTH. BTOpoil 3amedarenbHbIN
npezei. Yuco e.

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

3. CpaBHeHHE OECKOHEYHO MAaJbIX BEIMYHH. DKBUBAJICHTHBIE OECKOHEYHO
MaJble, IPUMEHEHUE UX K BHIYMCIICHHUIO TTPEIEIIOB.

4. HenpeppiBHOCT, (GYHKIMH B TOYKe. TOUYKM pa3pbiBa (YHKIUM U HUX
knaccudukanus. OCHOBHBIE TEOPEMBI O HEMPEPHIBHBIX (PYHKIIHSIX.

Juddepennmanbaoe
ucYuciIeHne QyHKIui
OJTHOY TIEPEMECHHOIA.

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

1. [TpousBouas pyHkmuu. OnpenenacHue Mpou3BoIHON. Ee reoMmerpudeckwii
U (QU3NYECKUl CMBICI. YpaBHEHUE KacaTelbHOM W HOpMalId K KPHUBOM.
CpoiictBa omepaunu auddepenunpoBanus. [Ipon3BogHBIE 3TEMEHTAPHBIX
GbyHKIHi.

2. IIpou3BoHAs CIIOKHON, 00PaTHOM M TapaMETPHUECKH 3aJaHHOH () yHKIIHHA.
Jlorapudmmueckoe muddepeHIpoBaHue. HenpepriBHOCTH u
muddepermupyemocts. Juddepennman QyHKIMM, ero reoMeTpuYecKun
cMmbici, cBoicTBa. Ilpumenenune nuddepeHnurana K MOpUOITHKEHHBIM
BBIUHCIICHUSIM.

3. OcHoBHbIe Teopembl U HepeHIMATFHOTO UCYUCIICHUS: TeopeMbl Pos,
Jlarpanxa, Komu. PackpeiTue HeornpeaeneHHOCTel no npasuiy Jlonuras.
4. IlpouzBoansie U nuddeperuans Beicnx nopsakos. ®opmyna Teitnopa
u pasnuuHble (opmbl €€ ocTaToyHoro wieHa. OCHOBHBIE pa3IOKEHUs
asieMeHTapHbIX (QyHKIMA 1o ¢Gopmyne Teitnopa. Ilpunoxenus Gopmybt
Temnopa.

5. UccnenoBanue QyHKIMA TpU MOMOIIHM MPOU3BOAHBIX. MOHOTOHHOCTh U
sKcTpeMyMbl GyHKIIMU. HeoOXo1MMbIe U TOCTaTOUHbIE YCIOBUS SKCTPEMYMA.
Beimykiocts u Touku mepern6a. AcuMnToThl rpaduka ¢yHkuuu. O6mas
CXeMa UCCIIeJoBaHMs PYHKIIMU U TIOCTPOeHus e€ rpaduka.

Heonpenenennsiit
WHTErPaJl.

Heonpenenennrie nnterpanbl. CpoiictBa. OCHOBHBIE METO/BI BBIYUCICHUS
HMHTETPAJIOB.

1. I[TepBooOpasnast 1 HeonpenenEHHbBIN UHTETPANI: ONIPEIETICHUs U CBOMCTRBA.
3amMeHa TIEpPEeMEHHOH B HEOMpeNelIEHHOM HHTEerpaie; WHTErpUpPOBaHUE IO
JaCTsIM.

2. HHTerpupoBaHHE OCHOBHBIX KJaccoB (DYHKUMI: HHTETPUPOBAHHE
parmoHanbHBIX ApoOei. Teopema besy. OcHoOBHas Teopema aireOpshl.
Pa3noxeHre MHOTOUIEHA C BEIIECTBEHHBIMU KO3 PUIICHTAMU HA JINHEHHBIC
U KBaJIpaTHYHBIC MHOXHUTEIW. PasokeHWe panuOHAIBHBIX Jpo0eil Ha
MPOCTEHIIINe, WUHTETPUPOBAHUE TPUTOHOMETPUYECKHX WU HPPAIMOHATBHBIX

GbyHKIH.

OnpeneneHHbIi
HHTETpaI.

OrnpenesieHHbIN UHTErpal U €ro NPUIOKEHUS.

1. OmnpeneneHHbI WHTErpaji: ompeieieHue, cBoicTBa. Heobxoaumele u
JIOCTaTOYHBIE YCIOBUS MHTETPUPYEMOCTH (PYHKIIH.

2. MHTerpain ¢ nepeMeHHbIM BEpXHUM IpeesioM U ero auddepeHunpoBaHue.
®opmyna Hero-Tona-JlelOuuma.

3. HecoOcTBeHHbIe MHTETpasbl. [I[pU3HaKU CXOTUMOCTH.




4. TlpunoxkeHusi ONpPENEIEHHBIX HWHTETPAJOB: BBIYMCICHUE IUIONIAAEH
IUIOCKUX QUryp, AIUH Oyr, OOBEMOB TeNl BpalleHUs U IUIOLIaeiH
MOBEPXHOCTEU BpallCHUs.

JuddepennnanbHple ypaBHEHHS IEPBOTO MOPsika. OCHOBHBIC TOHSTHS.
1. OcHOBHBIE TOHATHS TEOPHH OOBIKHOBEHHBIX Jau(depeHIInanIbHBIX
ypaBuenuii (V). 3amaun, npuBosanme k Y. Obmee n yacTHOE perieHue

9 Huddepennmansusie  |AY. Ilonstue ocoboro pemenus JY. Teopema cymecTBoBaHUA U
ypaBHeHHsI 1-ro mopsijka. |€IMHCTBEHHOCTH pelleHus 3anayu Komm.
2. 1Y c pazgenstouumucs nepemeHHsiMu. Ognopoausie 1Y, u ypaBHeHus,
npuBoasime kK Hum. Jlunennsie /Y. YpaBuenue bepnyiiu.
Juddepenunanbabie ypaBHEHUSI BTOPOTo nopsiaka. OCHOBHBIEC MOHSATHS.
1.06mue nonstus o Y Broporo nopsaka. 3agaua Komm. AV Il nopsnka,
JIOTTYCKAIOILIUE IOHNKEHHUE MOPAIKA.
2. Jluneitnsie 1Y BTOporo nopsnaka. CoictBa ux peuieHuid. OqHOPOIHBIC
10 Audpepenunaisibie Y ¢ nocTosHHBIMU KO3 PUIMEHTaMH. XapaKTepUCTUYECKOE YpaBHEHUE.

ypaBHEHHUS N-TO MOPsIIKa.

CrtpykTypa 0011ero pemeHrs oJJHOPOIHOTO ypaBHeHUs. CTpyKTypa o0miero
peuieHust HeogHopoaHoro /Y Broporo nopsiaka. JInHeiiHOe HEOAHOPOAHOE
AV ¢ nocrossHHBIME KOA((QUIIMEHTAMU H CIISIUATBHON TPAaBON YacThIO.

3. Meroa Bapualiii IpOU3BOJIBHBIX OCTOSIHHBIX.

5.2. ITpakTuyecKkue 3aHATUS

HaumenoBanue paznena

rJ[\/ri U TEMbI IPAKTHMECKAX HanmeHnoBanue 1 conep:kaHue NPaKTUYECKUX 3aHATUN
3aHATUI
Martpuibl 1 onpeaeauTenu.
1 Marpuuet u Martpuupl, JEUCTBAS ¢ HUMHU. BBIYKMCIICHHE ONPENEIUTENEH pa3InYHbIMU
OINPEICIINTENH. CIIOCOBAMIL
2 Cucrembl muHelHbIX |PellleHre cucTeM JIMHENHBIX YPABHEHUN Pa3IuYHbIMA METOLAMU.
YpaBHEHUM.
AHanmuThueckas Pemrenure 3ana4 1o aHaIMTUYECKON TEOMETPUHU Ha IIIIOCKOCTH.
3 reoMeTpHus Ha CocraBiieHne ypaBHEHUS NPSIMON. MPUBEIEHUE OOIIEro ypaBHEHUS KPUBOU
IJIOCKOCTH. BTOPOT'O MOPSAJAKA K KAHOHUYECKOMY BULY.
BexropHas anreOpa u  |BekTopbl. aHanuTHYeCKas FeOMETPUsI B IPOCTPAHCTBE.
4 aHaJIUTUYECKas [IpunoxxeHus Moyt BEKTOpPHOTO MpousBeaeHus. CocTtaBieHNe ypaBHEHUN
r€OMETPHUSI B IIJIOCKOCTH U NPSMOM B IIPOCTPAHCTBE.
IIPOCTPAHCTBE.
Bresene b Brrunciienune npeaenos.
5 |maremaTHueckuil aHanu3
U TEOPHsI NPEJENIOB.
Huddepernmanproe |Brruncnenne npousBoHol ¢yHKuuu. Pa3noskeHne GyHKIMU MO CTEMEHSM.
6 ucuncnenue pynkumii |Mccnenoanue GpyHKuuu.
OJIHOW IEPEMEHHOI.
7 Heonpenenennprit Beluncnenue uHTErpasnos.
WHTErpall.
8 OnpeieIeHHbINH Beruncrnenue onpeneneHHbIX UHTErpaioB. BeruKciieHre Iiomanu mioCKou
MHTETPal. Gburypsl, 1IUHBI 1 00BbEMa Tejla BPaIICHHUS.
. TluddeperumansHbie Pemenue /1Y 1-ro nopsaka.
ypaBHeHus 1-ro nopsaka.
10 | Jnddepenrmansape |Penienue muddepeHranbHbX ypaBHEHUN BTOPOTO MOPSIKA.




ypaBHEHHUS N-TO MOPsIIKa.

5.3. CamocrosTenbHas paboTa o

OyJarommxcs

Ne | HaumeHoBanue paznena N
CogepxaHue caMOCTOSATEIbHONU PabOThI
/T | JAUCHUTUTMHBI U TEMBI
1 Matpuup u [ToaroroBka k npakTudeckuM 3aHATUsAM. [Ipoxoxnenue tecra.
OIPEIEIIUTENH. 3akpernseHrue HaBbIKOB PEIICHMs 33]1a4 110 COOTBETCTBYIOIICH TeMe.
5 CucrteMmsl tuHelHbpx  |[[OATOTOBKA K MPAaKTUYECKUM 3aHATUAM. [IpoxoxkaeHue tecra.
YyPaBHEHMIA. 3akpenyieHue HaBbIKOB PEIICHMS 33a4 [10 COOTBETCTBYIOIIEH TEME.
AHanuTaueckas [ToaroroBka Kk npakTuyeckuM 3aHsATUsAM. [Ipoxoxnenue tecra.
3 T€OMETpHs Ha 3akpernyieHue HaBbIKOB PEIICHMS 33]a4 [10 COOTBETCTBYIOIIEH TEMe.
IIJIOCKOCTH.
Bektopnas anrebpa u  |[logroroBka k mnpakTudeckuMm 3aHsATUSAM. [lonroroBka K KOHTPOJIBHOM
4 AHAIIUTHYECKAS pabote. BrimonHeHne KOHTPOIBHOM paboThr Ne2.
T€OMETpHUsl B 3aKperuieHre HaBbIKOB PELLIEHU 3a1a4 [0 COOTBETCTBYIOILIEH TEME.
MIPOCTPAHCTBE.
Baeienne b [ToaroroBka K BBIMOJHEHHUIO TECTA 10 TIpeaenaM. BeimoiHeHne tecra.
. 3akpernsieHue HaBBIKOB PEIICHHS 3a1a4 110 COOTBETCTBYIOIIEH TEME.
5 |MaTeMaTHYEeCKUM aHAU3
U TEOpUsI TPEJENIOB.
HupdeperunansHoe [ToaroroBka K MpakTUUECKUM 3aHATUAM. BBITTOITHEHHE KOHTPOJIBHOU PabOTHI
6 | wucuucnenue pynkumit |Nel.
OZIHOM nepeMeHHOH.  |3aKPEIUIEHNE HABBIKOB PELICHHMS 3a/1a4 110 COOTBETCTBYIOLIEH TEME.
7 HeonpeeneHHslii [ToaroroBka k mpakTudeckuM 3aHsATusM. [Ipoxoxnenue recra.
MHTErPal. 3akpernsieHrue HaBbIKOB PEIICHMS 33]1a4 110 COOTBETCTBYIOIICH TeMe.
3 OnpeeneHHbIH [ToaroroBka k mpakTuyeckuM 3aHsATUsAM. [Ipoxoxnenue tecra.
MHTErPal. 3akpernsieHue HaBBIKOB PEIICHMS 331a4 110 COOTBETCTBYIOIICH TeMe.
[ToaroroBka k mpakTUyeckuM 3aHATUsAM. [IpoxoxneHue tecra.
Huddepenunanbabie .
9 3akpernieHue HaBBIKOB PEIICHMS 3371a4 110 COOTBETCTBYIOIICH TeMe.
ypaBHeHus 1-ro nopsaka.
[ToaroroBka K mpakTU4YecKuM 3aHATHIM. [loAroTOBKa K KOHTPOJIBHOU paboTe
Huddepennnansabie .
10 Ne2. BeinonHeHne KOHTpOIbHOU paboThl Ne2.

ypaBHEHUs N-TO MOPsIIKA.

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




6. MeToguyeckue MaTepuabl 1JIsl CAMOCTOATEJIBHOM PadoThl 00y4AOIMXCS N0 JUCHHUILIMHE (MOLYJII0)

1. PaGouas mporpaMma 1o MateMaTHKe.

2. Meroauyeckue YyKazaHUs 1O TOATOTOBKE K CEMHUHAPCKUM 3aHATHUAM M 10 OpPraHU3alUU Ca-
MOCTOSITEIBHON pabOThI 00YYarOIIMXCS IO MaTeMaTHKE:

-Kapamsa A.A., IIpokodpreBa C.M. AHamuTHueckas reoOMeTpusi Ha IJIOCKOCTH. YueOHoe 1mo-codue.
CIIorrACY, 2012 r.

-Kapakasesn C.A, ConoBrseBa O.B. IIpenen u HenpepbIBHOCTh (PYHKIIMK OJHOTO apryMeHTa. YueOHoe
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.Lb., Mopo3osa JI. E. ®yHKIUKM HECKOJIBKHX apryMEHTOB. YueOHOE
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 unterpai. YueoHoe nocooue. CIIOI'ACY, 201 1r.

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

3. IlepeyeHn BOPOCOB MPOMEKYTOUHOM aTTECTALINH.

4. Koutponbubie padoTsl (2 wt no 10 BapuanToB) i cryneHtoB B Moodle:

K.P.Nel «JIuneitnas u BekTopHas anredpa, aHaTUTHUECKas TEOMETPUSI».

K.P.No2 «MaremaTuieckuii aHaaus3y.

5. Metoanveckoe obecrieueHre TUCIUIUIMHBI B Cpeie AUCTaHIMOHHOro 00y4yenus Moodle:

https://moodle.spbgasu.ru/course/view.php?id=1394

7. OueHOYHbIe MAaTEePHAJbI JAJsl NMPOBeJAeHUs TeKYLIero KOHTPOJISI YCIeBAeMOCTH W IPOMEKYTOYHOH
arTecTalMu 00y4aromMXCs N0 JMCUUILIHHE (MOTYJII0)
7.1. IlepeueHb KOMIETEHIMH ¢ yKa3aHUEM 3TAIlOB UX (HOPMUPOBAHUS B IPOLIECCE OCBOCHUS AUCLIMITIIUHBI

Kox u Haumenosanue

. Buna orienouHnoro
VMHJIUKAaTOpa KOHTPOJIUPYEMOM

Ne KOHTpOHI/IpyeMbIe pa3aciibl AUCHUIIIIMHBL

n/m (Momyst) KOMITETEHIHH cpencraa
TectupoBanue.
1 |Marpuipl ¥ OnpeIeTUTENH. OIIK-1.7, OIIK-1.6 KonTtpomnbHast 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 |KoHTposbHas pabota
Nel.
Bekropnas anrebpa u  aHamMTHYeCKas Tecruposanre.
4 FeOMETPHS B IPOCTPAHCTBE VK-2.6, OIIK-1.6, OIIK-1.7 [KoHTposbHast pabora
] Nel.
BBenenne B MareMaruMdecKud aHaNW3 U Tecruposane.
5 TCOPHS NPEIETIOB YK-2.6, OIIK-1.7 KonrponbHas pabota
) Nel.
HuddepenunanbHoe ucyucieHue QyHKIUN Tecruposane.
6 omHO TIepeMer ol YK-2.6, OIIK-1.7 KonrponbHas pabota
] Nel.
7 |HeompeneneHHbli HHTETpAL. VYK-2.6, OIIK-1.7 Tectnposarie.

KonTponbhas pabota




Ne2.
TectupoBanue.
8 |OmnpeneneHHbII UHTETpAIL. VYK-2.6, OIIK-1.7 KonTponpHas pabota
Ne2.
Tudd 1- TectupoBanue.
g [MPDCPCHIMATLHIC YPaBHEHHA ro YK-2.6, OIIK-1.7 KonTtponbHas pabota
HOpSIZIKA.
Ne2.
TectupoBanue.
10 Huddepenupanyipie YPABHCHIA n-ro YK-2.6, OIIK-1.7 KonTtponbHas pabota
HopsIZIKA. NoD.
11 |Mnas xoHTaKTHas paboTa YK=2.6, OIIK-1.6, OTIK-1.7,
' OIlK-1.8
TectupoBanue.
12 |Dx3amen VK-2.6, OIIK-1.6, OIIK-1.7 |Dx3aMeHalMOHHBIE
OWJICTHL.

7.2. Tunossle KOHTPOJIbHBIC 3a/IaHU UJIM MHBIC MAaTCpHUaAJIbl TCKYIICTO KOHTPOJIA YCIICBACMOCTH, HGO6XOIII/IMBIC
JJIs1 OOCHKHU 3HaHI/II71, YMGHI/Iﬁ 1 HABBIKOB U (I/IJ'II/I) OITbITa HpO(l)eCCHOHaHBHOﬁ ACATCIIBHOCTH, XapaKTCPU3YIOIIUX
OTallbl d)O‘pMI/I‘pOBaHI/DI KOMHCTGHHI/Iﬁ B IIpOoLECCE€ OCBOCHUA NJUCHHMITIIMHBI

®DOH/T OIIEHOYHBIX CPEJCTB IO AUCIUIUIMHE NpuBeaé¢H B [Ipunoxkenusx 1 u 2 x paboueit mporpamme
JUCIHIIINHGI U CIIY>KHUT JJI IPOBEPKU c(hOpMHUPOBAHHOCTH UHIUKATOPA HOoCcTkeHUs 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 DUCHUIIJIMHBI, @ a TaK KC
o cceuike https://moodle.spbgasu.ru/course/view.php?id=1394.

7.3. Cucrema OLIEHHMBAaHHUS pE3yJIbTaTOB OOyuY€HHUs IO AUCLMILIMHE (MOAYNIO) HPU MPOBENEHUU TEKYILErO

KOHTPOJIA YCIICBACMOCTH

O1leHKa «OTJIIMYHO
(3a4TeHO)

3HaHUSA:
- CUCTEMaTH3UPOBaHHbIE, ITTyOOKHE U MOJIHbIE 3HaHUS 110 BCEM pa3JienaM
JUCLUIIJIMHBL, a TAKKE I10 OCHOBHBIM BOIIPOCAM, BBIXOSAIIMM 3a IIPEIEIIbI
y4eOHOI porpamMmmsl;

- TOYHOE HUCIIOJIb30BAHNE HAYYHOU TEPMUHOJIOTUH, CUCTEMATHYECKH I'PAMOTHOE U
JIOTUYECKH NPABUIIBHOE U3JI0KEHUE OTBETA HA BOIIPOCHI;

- IOJIHOE U ITYOOKOE€ YCBOEHHE OCHOBHOM U JAOTOJIHUTENBHOM JINTEPATYPHI,
PEKOMEH0BaHHOH paboyell mporpaMMoii 1o JTUCHMITIMHE (MOAYIIIO)

YMEHHUS:

- YM€EeT OPUEHTUPOBATLCS B TEOPUAX, KOHLEIIUAX U HAIPABJICHUAX JUCLUIIINHBI
U aBaTh UM KPUTHYECKYIO OLICHKY, UCIIOJIb3Ysl HAYYHBIE JOCTUKEHHUS IPYTrUX
JUCLUIIINH

HAaBBbIKU:

- BBICOKUH YpOBeHb c(hOPMHUPOBAHHOCTH 3asiBIEHHBIX B paboueil nporpamme
KOMIIECTEHITHIA;

- BJIaJIe€T HaBbIKAaMH CaMOCTOSTEJIbHO U TBOPUECKH pellIaTh CIOKHBIE TPOOIEMBI U
HECTaHJIapTHBIE CUTYallUU;

- IPUMEHSET TEOPETUYECKHE 3HAHUS JUIsl BIOOpA METOIMKU BBITOJIHEHHS
3aJIaHNI;

- IPaMOTHO 00OCHOBBIBAET XO/]1 PEIICHUS 33/1a4;

- 0e3ynpeyHo Bia/ieeT HHCTPYMEHTapUeM Y4eOHOM NUCHUIUIMHBI, YMEHHE €ro

3¢ HEKTUBHO UCTIOIB30BaTh B IOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3a/]a4;

- TBOpUYECKasl caMOCTOsITeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKHUX/Ta00paTOPHBIX 3aHATUAX, AKTUBHO Y4acCTBYET B

v 1)
CTAVOIODIIV OACYAFr TAaITIdyY  DITCAL AL NINODAIIL O TYVALL IOTTNTIIAIIAG 29 TATIIATL




O1ieHKa «XOpouIo
(3auTeHO)

3HAHUSA:

- JIOCTATOYHO MOJIHBIE U CUCTEMAaTHU3UPOBAHHBIE 3HAHUS 10 AUCIHUILIUHE,

- YCBOEHHE OCHOBHOM M JIOTIOJIHUTEIBHON JIUTEPATYPhI, PEKOMEHIOBAHHOMN
paboueii mporpaMMoi 0 AUCHUIUIUHE (MOJTYJIIO)

YMEHHS:

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

- HCIIOJIb3YET HAYYHYIO TEPMUHOJIOTHUIO, JIMHIBUCTUUECKU U JIOTUUECKU
MIPaBWJIBHO M3J1araeT OTBETHI HA BOMPOCHI, YMEET JieJaTh 000CHOBAHHbBIE BBIBO/IBI;
- BJIaZIeeT HUHCTPYMEHTapUeM MO JUCIUILIMHE, YMEHUE €0 UCI0Ib30BaTh B
MIOCTAHOBKE U PEIICHUU HAYYHBIX U MPOPECCUOHATBHBIX 3aa4

HaBBIKU:

- CaMOCTOATENbHAs paboTa Ha MPAKTUUYECKUX 3aHATHUAX, yIaCTUE B TPYIIIOBBIX
00CYXKJIEHUSIX, BEICOKHI YPOBEHb KYJIbTYpPhI UCIIOJIHEHUS 3a/IaHUM;

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

- 0e3 3aTpyIHEHMI BHIOUpPACT CTAaHIAPTHYIO METOIUKY BBIIOJIHEHUS 3a/1aHHI;
- 000CHOBBIBAET XOJ] pelIeHUs 3a/1a4 0e3 3aTpyIHEHUI

Ouenka
«YJIOBJICTBOPUTEIHLHOY»
(3auTeHO)

3HaHUS:

- TOCTaTOYHbIII MUHUMAaJbHBIA 00bEM 3HAHUH MO AUCLUILINHE,

- YCBOEHHE OCHOBHOM JIUTEpATYyphl, PEKOMEHIOBAaHHON paboyeil mporpaMMoi;

- UCNOJIb30BaHUE HAYYHON TEPMHUHOJIOTUHU, CTUIMCTHYECKOE U JIOTUYECKOE
M3JIOKEHUE OTBETA HA BOMPOCHI, yMEHUE JCJIaTh BHIBOJIBI 0€3 CYIIECTBEHHBIX
O1nO0K

YMEHHUS:

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

- BIIaJIeeT MHCTPYMEHTapueM y4yeOHON AUCIUILIIMHBI, YMEHUE €T0 UCII0JIb30BAaTh B
pelIeHNU TUTIOBBIX 33]1a4;

- YMEET MO/l pyKOBOACTBOM MPENOAaBATENs PEIIaTh CTAHAAPTHHIE 3aa4H
HaBBIKH:

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

- TOCTaTOYHbII MUHUMAaJIbHBIA YPOBEHb CHOPMHUPOBAHHOCTHU 3aBIICHHBIX B
paboueit mporpamme KOMITETEHIINIH;

- HCTIBITHIBACT 3aTPYAHEHUS P OOOCHOBAHUH aJITOPUTMA BHITIOTHEHUS 3a/1aHUN

Ouenka
«HEYIOBJICTBOPUTEIIHHO
(He 3auTeHO)

3HaHUSA:

- (pparmeHTapHBIEC 3HAHUS IO TUCIUIUINHE;

- OTKa3 OT OTBeTa (BBIOJHEHUS MUCbMEHHON PabOThI);

- 3HaHHE OT/EJIbHBIX HICTOUHUKOB, PEKOMEHIOBaHHBIX paboyeil mporpaMMoin 1o
JUCLUIUINHE;

YMEHHUS:

- HE YMeEeT UCI0JIb30BaTh HAYUYHYIO TEPMUHOJIOTHUIO;

- HaJm4ue rpyObIX omuOoK

HaBBIKU:

- HU3KUM YPOBEHb KYJIbTYPBI HCIIOJHEHUS 3a/1aHHN;

- HU3KUH ypOBEHb CPOPMUPOBAHHOCTH 3asIBIEHHBIX B paboueil mporpamme
KOMITCTEHITU;

- OTCYTCTBUE HAaBBIKOB CAMOCTOSTEIbHOI paboThI;

- He MOKeT 00OCHOBATh AJITOPUTM BBITTOJIHEHUS 3aJaHUIN

7.4. TeopeTndeckue BONPOCHI U IPAKTUYECKHE 3aJaHUS s NPOBEACHMSI NPOMEKYTOUHOM aTTecTaluu
oOyJaronuxcsi, He0OX0AUMbIE JJIl OLEHKU 3HAaHWW, YMEHMH M HaBBIKOB M (MJIM) OMbITa MpodeccnoHanbHOM
NEeSITeIbHOCTH, XapaKTepU3YIOLUMX dTanbl  (OPMUPOBAHHMS KOMIETEHLMH B  IPOLECCe OCBOCHHS
00pa3oBaTelbLHON MPOrPaMMbI




7.4.1. TeopeTnueckue BOTPOCHI JIJIsl TPOBEACHHS MPOMEKYTOYHOM aTTECTAIIMK O0YUYaIOIIUXCS

Teoperuueckre BOIPOCH! AJISl MPOBEACHHSI TPOMEKYTOUHOM aTTeCcTallMi 00yYaroIuXCsl

DKk3aMmeH B 1-om cemecTpe (YCTHO)

1. Cucrembl nmuHelHbIX ypaBHeHU. OcHOBHBIE TOHATHS. Teopema Kponekepa — Kamnesmu.

2. Pemienne cucrem TUHEHHBIX ypaBHeHUH 110 ¢hopmynam Kpamepa.

3. OOparHas maTpuIia.

4. PellieHre CUCTEM JIMHEMHBIX YpaBHEHUN MeTo1oM ["aycca.

5. Bekropsl. JluHeiliHbple omepauuu Haja BeKTOpamu. JIMHEHHAs 3aBUCUMOCTb M HE3ABUCHUMOCTh
BeKkTOpoB. bazuc. Pa3noxxenue Bekropa no 6asucy.

6. CkaisipHOE, BEKTOPHOE U CMEIIAHHOE IpoU3BeACHUsI BekTOopoB. CBoiicTBa. Bbrunmcienus B
KoopAHHATHOH (opme. ['eoMeTpruueckuil CMbICI MOYJIsl BEKTOPHOTO U CMELIAHHOTO NPOU3BEICHUM.

7. PaznuyHble BUABI 3aaHUS NIPSMOM Ha INIOCKOCTH. Haxo1eHne TOUKHU IepecedeHus NpsAMbIX. YTOI
MEXy NpsAMbIMH. B3auMHOE pacnookeHue IByX MpsAMbIX. PaccTosiHue OT TOYKU A0 IPSIMOM.

8. Dmnuric, ero ompenenaeHue. BriOop cucTeMbl KOOpAMHAT MU KAHOHUYECKOE YpPaBHEHHE SJUIMIICA.
CpolicTBa CUMMETPHUH JJUINIICA, NTOIYOCH uunca. @OoKychl U AMPEKTPUCH duuinca. CBs3b MEXIy JUIMHAMU
ero oceil M (OKYCHBIM PACCTOSTHUEM, JKCIICHTPUCHUTET M BIMSHHE €ro M3MEHEHus Ha (opMy 3IUIHICA.
OKpy’KHOCTb KaK 4aCTHBIN CIIy4al dJuIuIICca.

9. l'mmepOouna, e€ onpenenenue. BeIOOp cUCTEMBI KOOPIMHAT ¥ KAHOHUYECKOE ypaBHEHHUE TUIIEPOOITHI
(1Ba Buaa rumnep6oisl). CBOMCTBA CUMMETPUM THUIEPOOIIbI, CBSI3b MEXIY JUIMHAMHU €€ oced U (HPOKYCHBIM
paccTosiHuEeM, SKCLEHTPUCUTET U BIIMSHUE €ro MU3MEHEHHs Ha (opMy runepOosibl. POKyChl, AUPEKTPUCH] U
ACUMIITOTBI THIIEPOOJIBI.

10. ITapabona, e¢ onpenenenue. BeIOOP cHCTEMBbI KOOPJAMHAT U KAaHOHHYECKOE ypaBHEHHUE MapadoJIbl
(uetbipe BHJa napabon). CBolcTBa CUMMETPUHU Mapadosbl, FeOMETPUUECKUi cMbIca napamerpa p. Pokyc u
JTUPEKTpHUca napadoJIbl.

11. [IpeobpazoBaHue 1eKapTOBBIX KOOPAUHAT IPH MapajuIeIbHOM IEpeHOCe OCeH. Y paBHEHHUS HIUIMIICA
U runepOoJbl CO CMELIEHHBIMU LIEHTPaMH U ypaBHEHUE MapaboJibl CO CMEIIEHHOM BEpIIMHON IpU YCIOBUU
[1apaJUIEJILHOTO MIEPEHOCA OCEH KOOpAUHAT.

12. T'eomeTpuueckuil cMbICI ypaBHEHHs BTOporo mnopsiaka Ax2+By2+Cx+Dy+E=0, omnpenencnue
reOMETPUYECKUX OO0pa3oB, COOTBETCTBYIOUIMX OSTOMY YpPaBHEHHIO, IIyTeM MpeoOpa3oBaHUsl €ro K
KaHOHMYECKOMY BUIY METOJOM BBIIEIEHHUS MOJHBIX KBaJApPaTOB M IOCIEAYIOUIET0 MapauleIbHOrO IMEpEeHoca
KOOPJIMHATHBIX OCEH.

13. IInocKOCTh B IPOCTPAHCTBE U PA3INnUHbIe (POPMBI €€ 3a1aHus. Y0 MEKIY IUIOCKOCTAMU. B3anMHuoe
pacnojoKeHue MI0CKOCTe! B IPOCTpaHCTBE. PaccTosiHME OT TOYKHU 70 IIIOCKOCTH.

14. IIpsimasi B IpOCTPaHCTBE U CIOCOOBI €€ 3a7jaHns. YOI MeXy MpsMbIMH. B3anMHoe pacnionoxeHue
MPSIMBIX B IPOCTPAHCTBE.

15. B3auMHOE pacnoyioKeHHE MNpSMOW M IUIOCKOCTH B IPOCTPAHCTBE. YTOJN MEXAYy HNpSIMOH U
IJI0CKOCTBIO.

16. ®ynkuus. XapakTepUCTUKH QYHKIMU. DIeMeHTapHble PYHKIUH.

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

18. OcHOBHBIE TEOpEMBI O Mpeaese QyHKIUH.

19. 3ameuarenbHbIe TPEIEIBI U CISACTBUS U3 HUX.

20. HenpepbIBHOCTH ()yHKIIMHU B TOUKE M HA MHTepBajie. Touku pa3pbiBa PyHKIMH U UX KJIacCHPUKALINSL.
YpaBHEHHs ACUMITOT K KPUBOM.

21. IlpousBonnas yHkuHU. ['eoMeTpuyeckuii 1 MeXaHHMUECKUI CMBICIBI MTPOU3BOJIHON. YpaBHEHHS
KacaTeJIbHOW U HOPMAJIN K IIOCKON KPUBOM.

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

23. TIpousBoaHas CIOXHOM 1 oOpaTHOU GyHKUMH. [Ipon3BoHAas napaMeTpUUecKu 3aJaHHON U HEsIBHO
3aIaHHON (PYHKITHI.

24. IIpon3BoaHbIe BEICIINX MOPAIKOB. MexaHndeckas TpaKTOBKA BTOPOI MPOU3BOAHOM.

25. IIpumeHeHne MPOU3BOJHON K BBIYUCIECHUIO MPEJEIIOB.

26. Boszpacranne u yObiBanue ¢yHkuuu. HeoOXoauMmble M JOCTaTOYHbIE YCIOBUS BO3pPACTAaHUA,
yOBIBaHUS U MOCTOSIHCTBA (DYHKLIMU.

27. DkcTpeMyM (QYHKLUU (JOKAJIbHBII MAaKCUMYM U JIOKaJIbHBIH MUHUMYM). Heobxoaumoe



yCJIOBHE CYIIECTBOBAHUE IKCTpeMyMa. JlocTaTouHble ycaoBUs SKCTpeMyMa (GyHKIUH.

28. Hanloupiiee 1 HauMeHbIIee 3HaYeHUs PYHKITUH, HEMPEPHIBHON HA 3aMKHYTOM ITPOMEKYTKE.

29. BBINyKJIOCTh BBEPX U BBHIMYKJIOCTh BHU3 IUNIOCKON KprBOW. HeoOXoaumble 1 10CTaTOYHBIE YCIOBUS
BBITTYKJIOCTH BBEPX M BBIMTYKJIOCTH BHM3 IUTOCKON KpuBou. Touku meperunda. HeoOxomumoe u 10ocTaTouHBIC
YCIIOBHS CYLIECTBOBAHMSI TOUKU Ieperuoa.

HHTerpanbHOe HCYUCIICHUE (PYHKIIUN OJHOW TEPEMEHHOM.
. [TonsTue nepBooOpa3HOi PYHKINH.
. Heonpenen€HHbIil MHTErpasl U €ro CBOMCTBA.
. 3aMeHa IEpEMEHHOI B HEOIIPEIETIEHHOM UHTErpalle.
. UHTerpupoBanue no yactsm.
. IaTerpupoBanue mpoCcTeHINX paMOHAIBHBIX IPOOEH.
. UnTerpupoBanue palnoHalbHOM IpoOH, UCIIONB3Ys Pa3IoKEeHHE €€ Ha CYMMY MPOCTEUIITNX TPOOE.
. aTerpupoBanue TpUroHoMeTpuuecKux (GpyHKIMHA (IpOU3BEAECHUI CHHYCAa U KOCHHYCA Pa3IMYHBIX
apryMeHTOB, POU3BEJCHUH CTENeHell CuHyca U KOCHHYCa OJIHOTO apIyMEHTa).
8. InTerpupoBaHie HEKOTOPBIX UPPALIMOHATIBHOCTEH.
9. OnpeneneHHbIN UHTETPaAI U €ro CBOMCTBA. ['eoMeTpruyecKuil CMbICIT OIIPEACIICHHOTO HHTErpaia.
10. ®yHKUMH, UHTETPUPYEMbIE Ha UHTEPBAJIE.
11. Teopema o cpegHEM 3HAYCHUH.
12. ®opmyna Herotona — JleitOHuna.
13. HTErpupoBaHue Mo 4acTaM B ONPEACICHHOM UHTErpae.
14. 3ameHa nepeMeHHOM B ONPEACIICHHOM UHTETpaJe.
15. Beruucienue miomaam miockoi Gurypsl.
16. Beiuucienue AJIMH AYTM  IJIOCKOW KPUBOM.
17. Beruucnenue o0bema Tena BpaleHusl.
18. HecobcTBeHHBIE MHTETPAJIBI [0 OECKOHEUHOMY ITPOMEXKYTKY.
19. HecobcTBeHHBIE HHTETPAJIbl OT HEOTPAHUUYEHHOW (PYHKIIMHM 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 epBOro nopsaka. Pemenus ypaBHeHus (oOuiee,
yacTHoe). 3amaya Ko a1 ypaBHEHUS MEPBOTO MOPSAKA.

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

23. lnddepennmanbHble ypaBHEHUS IEPBOTO MOPSJIKA C pa3AeSOIIUMUCS IepEMEHHBIMU.

24. OnHopoansle MU pepeHnanbHbe YpaBHEHH! IEPBOT0 MOPsAKa.

25. JIuneiinsle nuddepeHnnanbHble ypaBHEHUs IEPBOTO MOPsAKa.

26. O0mwmit Bun nuddepeHuanbHOro ypaBHeHus 2-ro nopsiika. Ooiiee u yacTHOE pelieHus. 3agada
Komm 15t ypaBHeHHs 2-T0 MOpsIKa.

27. luddepennmanbHble ypaBHEHHs] BTOPOTO MOPSAIKA, JOMYCKAIOIINE MOHKEHNE IopsaKa: .

28. JluneitHble oaHOponaHBIe AuddepeHLnanbHble YpaBHEHUS BTOPOTO IMOPSAIKAa C MOCTOSHHBIMU
kod(purmentamu. CBOMCTBA YaCTHBIX pellieHU. XapakTepucTHIeckoe ypaBHeHue. O01ee penieHue.

29. PemieHue JMHEHHOrO HEOJHOPOIHOTO YPABHEHHsI BTOPOTO MOPSAIKA C IMOCTOSHHBIMH KO3(-
(UIMEHTaMH | CTICTIHAIBHON TTPaBOM 9acThIO

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

7.4.2. IlpakTryeckue 3ajaHus 1JIs POBEICHHs TPOMEKYTOUHOM aTTecTal 00yJaromuxcst
[TpakTrueckue 3a1aHus A5 IPOBEACHUS POMEKYTOYHON aTTecTalluy 00y4Jarouuxcs



1. Beruncnenue mpon3BOIHOM WIIM YaCTHOW TPOU3BOIHON (DYHKIINU.

2. Haxoxnenne ypaBHEHUN KacaTeIbHOW U HOpMaIK K TpaduKy GyHKITHH.

3. Iloctpoenue rpaduka GyHKIHU.

4. Boluncnenue HeonpeneaEHHbIX, ONPeeIEHHBIX U HECOOCTBEHHBIX HHTETPAJIOB.
5. Beraucienue mionaan miockoi Gurypsl win 00bEMa Tea BpaleHusl.

6. Pemienne nuddepeHnanbsHOro ypaBHEHHUS.

7.4.3. [IpumepHbIC TEMBI KYpCOBOM paboTHI (TpoekTa) (IIpH HATMYWH)
He npenycMoTpeHo yueOHBIM IITaHOM.

7.5. Meroandeckue MaTepualbl, ONpeesSione Npoueayphl OLICHUBAHUS 3HAHUM, YMEHHM, HABBIKOB U (MJIN)
OTIbITa MPO(PECCUOHANBHON AEATEIbHOCTH, XapaKTePU3YIOIIUe 3Tarbl POPMUPOBAHUS KOMIIETEHIIHMA

IIpouenypa mnpoBeneHUs TEKYLWIEro KOHTPOJII YCIEBAEMOCTH PErJIAMEHTUPYETCS JIOKAJIbHBIM
HOPMATUBHBIM aKTOM, OIPEACIAIONINM MOPSJA0OK OCYIIECCTBICHUS TEKYIIEro KOHTPOJsS YCIHEBAEMOCTH H
MIPOMEXKYTOUHOM aTTecTali 00yJaromuxcsl.

[Tpouenypa oneHWBaHUS (QOPMUPOBAHUS KOMIICTCHIIMA TPU TPOBEICHUHM TEKYIIETO0 KOHTPOJIS
MpuBe/eHa B 11.7.2 (CM. MPUIIOKCHHE).

TumnoBbie KOHTPOJIBHBIC 33/IaHUS WJIM UHBIE MATEPHAIIBI TEKYIIIETO KOHTPOJIS TPUBEIACHBI B 11.7.3.

[TpomMexyTouHas aTTecTalus 1Mo IUCHUIUIMHE TPOBOAUTCA B (hOpMe IK3aMeHa.

B kaxx11p1it 5K3aMeHaIMOHHBIN OUJIET BKITIOUEHBI J1BA TEOPETUUECKUX BOMPOCA U MPAKTUIECKOE 3a/I1aHHE,
COOTBETCTBYIOIINE COACPKAHUIO (DOPMUPYEMBIX KOMIIETEHIUH. DK3aMeHbI MPOBOJATCS B ycTHOU dopme. s
MOATOTOBKH I10 IK3aMEHAIITMOHHOMY OmIeTY OTBOAUTCS 60 MUHVT.

7.6. Kpurepun oneHrBaHMS CPOPMUPOBAHHOCTH KOMIICTCHIIMIA ITPH MPOBEICHUHN TIPOMEKYTOUHOM aTTECTAIIMH

YpoBEeHb OCBOCHHMSI M OLICHKA
Onenka Onenka
«HEYJIOBIICTBOPHUTENb | «yIOBICTBOPUTENBH [ OLEHKA «XOPOILIO» OneHka «OTINYHO»
HO» o»
«HE 3aUTEHO» «3a4TEHOY»
YpoBeHBb OCBOCHHUS | YPOBEHb OCBOCHUS | YPOBEHb OCBOCHUS YpoBeHBb OCBOCHUS
KOMIIETEHIINH KOMIIETEHIIUH KOMITIETEHIINH KOMIIETEHIINH
«HEJIOCTaTOYHBIN». «TIOPOTOBBII. «IIPOJIBUHYTBIN». «BBICOKHI.
Kommereniun He Kommerennun Kommerenun Kommerennun
c(OPMHPOBAHBI. c(OpPMHPOBAHBI. c(OpPMHPOBAHBI. c(OpMHUPOBAHBI.
3naHus oTcyTcTBYIOT, | CdopmupoBansl | 3HaHMS OOIIMpPHBIE, 3HaHus
YMEHUS M HaBBIKHU He | 0a30BbIE CTPYKTYpPHI | CHCTEMHBIE. YMEHUS | apryMEeHTUPOBaHHBIE,
Kputepuu chopMuUpOBaHBI 3HAaHUU. Y MEHUs HOCSIT BCECTOPOHHHE. Y MEHHUS
OLICHUBAHHUS (bparMeHTapHbI U PENPOAYKTUBHBIN | yCHEIHO MPUMEHSAIOTCS
HOCSIT Xapaxrep, K PELICHUIO KaK
PENPOAYKTUBHBII IPUMEHSIOTCS K TUIIOBBIX, TaK U
Xapaxrep. PEIIEHUIO TUITOBBIX HECTaHIapTHBIX
JlemoHCcTpHpYyeTcs 3aaHUN. TBOPUYECKUX 3aJaHUMU.
HU3KHH YPOBEHb JeMoHCcTpHpyeTcs JlemoHCTpHpYyeTCs
CaMOCTOATEIIBHOCTU JIOCTaTOYHBIN BBICOKHI YPOBEHB
MIPAaKTHUYECKOTO YPOBEHB CaMOCTOSITEIIBHOCTH,
HaBBIKA. CaMOCTOSITEJIbHOCTH | BBICOKAsl aJallTUBHOCTh
YCTOHYHBOTO MPAKTUYECKOI0 HaBbIKa
MIPaKTUYECKOTO
HaBbIKA.




OO6yuarommiics OOyuarommiics OOGyuarommiics OO0yuaromuiicst
JIeMOHCTPHPYET: JeMOHCTPHUPYET: 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, Marepuaa; 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 OIHUOOK, KOHKPETHBIC U
OTBETHI Ha MCUEPITBIBAIOIIINE
IIOCTaBJICHHbIE OTBETHI Ha BCE 3aJ[aHUs
BOTIPOCHI. ounera, a TaKxKe
JIOTIOJTHUTEIIbHbIE
BOIIPOCHI IK3aMEHATOPa
IIpu BBINIOJIHEHUHN 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'0 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 3a7jaHui, | JonyckaeT 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] | BBINOJHEHUS 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
TUCIUILIMHOM, W TpeJCTaBlseT cobol cpenHee apupMETHUYECKOe OT BBICTABIEHHBIX OIEHOK MO OTAEIbHBIM
pe3yibrataM oOydeHus (3HAHUS, YMEHUS, BIIAJICHIC HABBIKAMU).

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

OrneHKa «XOpOIII0Y»/«3a4TEHO» BBICTABIISETCS, €CIU cpefHee apupMEeTHIeCKOe HaXOAUTCS B UHTEpBaJIe
ot 3,5 1o 4,4.

OrneHka «yIOBIETBOPUTENBHOY/ «3a4TEHO» BBICTABIISETCS, €CIHM CpeliHee apupMeTHIeckoe 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-MeTOoAMUYECKOE M MATEPHAIBHO-TEXHHYECKOE o0ecneyeHue TUCIHUILIMHBI (MOLyJIs1)
8.1. IlepeueHb OCHOBHOM U AOMOJHUTEIBHOM JIUTEPATYPbl, HEOOXOIUMOM Il OCBOCHUSI AUCLUIIIIMHBI (MOJTYJISA)

KomngectBo
AK3EMILIIPOB/3IIEKTP
oHHBEIN aapec IbC

Ne ABTOp, Ha3BaHUE, MECTO M3/IaHUsI, U3AATEIIbCTBO, TOJl M3/IaHUs YIEOHOU U
/i yue0HO-METOINYECKO JTUTEPaTyPhl

OcHoBHAasl JJuTEpaTYpa

[ToctHukoB M. M., Oneitnuk O. A., JlorynoB A. A., I'amkpenunze P. B., 9BbC
1 OckonkoB K. W., bnaromarckux B. W., Hukonsckuit C. M., BonkoB E. A.,
CoBpemennble mpoOnembl MareMaTuku. Jluddepennmanbueie ypaBHEHUs,
MaTeMaTUYECKUH aHaan3 U ux npmwioxkeaust, M.: Hayka, 1984

5 Apnonba B. U., O6sikHOBeHHBIE U depeHnanbubie ypaBHeHus, M.: Hayxka, 9bC
1984
3 IToropenos A. B., Ananutnueckas reometpus, M.: Hayka. ['n. pex ¢us.-mar. OBC
uT., 1968
9bC

4 Byrpos f. C., Hukonsckuii C. M., luddepenunansusie ypaBuenus. Kparuoie
uHTerpainbl. Paapl. @yHKIMM KOMIUIEKCHOTO nepemenHoro, M.: Hayka, 1989

5 byrpos 4. C., Huxonbsckuii C. M., CO0pHHK 33124 110 BbICIIeH MaTemaTHke, M.: 9bC
®usmataur, 2001




6 Ouxrtenronsil . M., Kypc nuddepenimanbHoro 1 MHTErpajbHOTO HCUUCIICHHUS, 9BC
CII0.: Jlans, 2009

7 Byrpos . C., Huxonbckuit C. M., [uddepeHumnanbHoe M HHTETrpagbHOE 3bC
ncuucinenne, M.: Hayka, 1934

8 Apnonsa B. U., OObikHOBeHHbIE Auddepennnanbable ypaBuenus, M.: Hayka, OBC
1975
[Munages B. C., Tuxonos A. H., Kypc Boiciieit marematuku: AHanu3 QyHKIun 9bC

9 |meckombkux mepeMeHHbIX. Pssl. JJuddepennmansupie ypaBaenus, M.: 3a-Bo
Mock. yH-Ta, 1982

10 |Harancon U. I1., KpaTkuii kypc Beicuieit matemaruku, CI10.: Jlans, 2007 9BC

11 Byrpos . C., Huxonsckuit C. M., duddepennmarbHoe M HHTErpabHOE 3bC
ncuucnenne, M.: Hayka, 1988

12 ['onosuna JI. U., Jlunelinas anre6pa u HEKOTOphIE ee npuiioxeHus, M.: Hayka, OBC
1975

13 |Wnbun B. A., Tlo3nsk 3. I'., Ananutudeckas reomerpusi, M.: Hayka, 1971 9bC

14 [outpsirun, O6sIkHOBEHHBIE MU depeHansabie ypaBaenus, M.: ['oc. uzn- Bo 9bC
¢us.-mat. aut., 1961

15 Hemunosuu b. I1., Monenos B. II., Auddepenunansusie ypaBuenus, CII0.: SbC
WBan degopos, 2003

16 |Harancon U. I1., KpaTtkuii kypc Beicuieit matemaruku, CI16.: Jlans, 2009 9bC

17 byrpos . C., Hukonbckuit C. M., DieMeHThl JUHEHHONH anredpbl U 9bC
aHanuTHaeckor reomerpur, M.: Hayka, 1988

18 Ouxrenronsll . M., Kypc nuddepenimanbHoro u ”HTErpaibHOTO HCUUCIICHNUS, 9BC
CII0.: Jlans, 2009
Kyzneuos A. B., fAnuyk JI. @., Me3raesa C. A., Kop3siok A. @., S6nonckuii A. 9bC

19 |N., S6nouckuit A. W., Beiciast matremaruka. O0mmii Kype, MuHck: B, mik.,
1993

20 [®uxtenronsir I'. M., OcHOBBI MaTeMaTHUECKOTO aHamu3a, M.: ®usmatimrt, 2002 9bC

21 [Tucemennsii J[. T., KoHcniekT nekuuil o BhICIIEH MaTeMaTUKE: MOJHBIA KypC, 9BC
M.: Aiipuc-tipecc, 2007

29 KonoBanosa JI. B., /luddepennunanbiple ypaBHEHUS U UX NPUIOKEHUS B 9bC
texauke, CI10., 2015
baGasay 10. B., Mucemumsaa T. JI., OcHOBBI BBICHICH MaTEMaTHUKH. http://www.iprbooksh

23 |duddepennmansaple  ypaBHeHHs,  KpacHomap: FOxHBIE ~ UHCTUTYT 05.3 fu /10283 html
MeHepkMenTa, 2012 ' )

o4 byrpos . C., Hukonbckuit C. M., DOnemeHTbHl JMHEWHOH anreOpsl u 9bC
aHamuThdeckor reomerpuu, M.: Hayka, 1984

o5 Hatancon U. I1., Kparkuii kypc Bbiciieii matemaruku, ExarepunOypr: ATII, 9bC
2012

JonoJHuTeIbHAA JUTEPATYPA

1 Hanxo I1. E., ITonoB A. I'., Beicuiast MaTeMaTrka B yIpaxXHEHHSIX U 3a7a4ax, M.: 9BC
Bricmag mkona, 1967

2 |[Iunaues B. C., CoopHUK 3a7a4 10 BeIcIIel MaTemaruke, M.: Beici. mk., 1994 IbC

3 Hanxo I1. E., ITonoB A. I'., Beiciiast MaTeMaTnka B ynpaXHEHHSIX U 3a7a4ax, M.: 9BC
Bricmag mkona, 1967

4 Hanko I1. E., ITomoB A. I'., Beiciiast MaTremaTrka B ynpaxHEHUAX U 3a7a49ax, M.: 9BC
Bricimi. mk., 1971

5 bepman I'. H., CO0pHUK 3a7au MO KypCcy MaTeMaTHYecKoro aHanu3a. Perenue 3bC
THUIIWYHBIX B TPYIHBIX 3aga4, CII10.: Jlans, 2007

6 bepman I'. H., COopHuK 3amad mo Kypcy Maremartuueckoro ananmza, CIIO.: 9BC

[Tpodeccus, 2008




v Hanxko I1. E., ITonos A. I'., Beiciias MaTemaTuKa B yIIpaXXHEHUAX U 3a1a4ax, M.: 9bC
Bricmag mkona, 1974

8 [Munopckuii B. I1., CoopHuK 3a1au 1o Beiciei matemaruke, M.: Hayka, 1987 IbC

Kpaconenxko I'. B., CBanunaze H. B., SIkynuna I'. B., Ananutudeckas reoMmeTpusi.
1 Bekrtopnas amreOpa. Teopus mnpenenos, Canxr-Ilerepoypr:  Camnxr-| http://www.iprbooksh

[MerepOyprekuii rOCyIapCTBEHHBIN ApXUTEKTYyPHO-CTPOUTENbHEI|  0P.ru/30002.html
yausepcuret, DbC ACB, 2014

2 Wpoukuna H. M., Kneb6anos JI. b., luddepenunanbHoe UCUnCICHUE B Cy4yae 9bC
dbyakmu ogHoro aprymenTa, CII6., 1993
bammaxosa U. b., Kopabnesa U. U., Ilpacuuxosa C. C., HeonpeneneHHbIi ObC

3 |ubterpan. OmnpeneneHublii wHTErpan. OObIKHOBEHHBbIE IU((GEpEHIIHATbLHBIC
ypaBaenus, CI16., 2013

4 Kpaconenko I'. B., Cpanmmgze H. B., fkyuuna I'. B., EpmoB E. K., OBC
OObBIKHOBeHHBIE UM epeHnnanpupie ypasaenus. Panpl, CI10., 2012

5 Kpaconenko I'. B., Cpanmuaze H. B., fAxynuna I'. B., EpmoB E. K., IBC
Ananutuueckas reometpus. Bekropras anredpa. Teopus npenenos, CI16., 2011

6 Kapakasessn C. A., Ilak D. E., ComoBeeBa O. B., Jluddepennuanisaoe 9bC
ncunciienne hyHkimu ogHoi nepemennoi, CII10., 2015

v CmupnoBa B. b., Moposzoa JI. E., EpmoB E. K. OObikHOBEeHHbBIE 9bC
muddepennmanbubie ypaBaenus, CI16., 2010

8 Cpanumze H. B., fAxyauna I'. B., JuddepeHnnansHoe UCUNUCICHUE B ClTydae 9bC
(hYHKIIMK HECKOJIbKUX nepemMeHHbIx, CI16., 2016

9 Kpaconenko I'. B., Canumze H. B., fkynuna I'. B., duddepenunansHoe u 9bC
MHTETPaJIbHOE UCUHCIICHNE B ciiydae GyHKIMH oxHOoU nepemenHoii, CII6., 2012

10 Kapamsn A. A., IlpokodseBa C. U., AHanuTH4ecKas TeOMETpHsI Ha TUIOCKOCTH, 9bC
CII6., 2001

11 [Mopo3zoga JI. E., CmupnoBa B. b., Bexropnas anre6pa, CI16., 2014 9BC

12 Kpaconenko I'. B., Cpanmmze H. B., fAxynuna I'. B., DnemenTtsl nuHeiHOM 9BC

anreopsl, CII16., 2012

OObyuaromuecs u3 yrcia MHBaIUA0B 1 il ¢ OB3 o0ecnieunBaroTCs MeYaTHBIMU U (MK ) DJIEKTPOHHBIMU
00pa3oBaTeNbHBIMU pecypcaMu B (popmax, alaiTUPOBAHHBIX K OTPAHUYCHUSIM HX 3I0POBBSI.

8.2. Ilepedenp pecypcoB MH(OPMAIIMOHHO-TEIEKOMMYHHKAIIMOHHON ceTu «MHTepHeT», HEOOXOIUMBIX JUIs
OCBOEHUS AUCHMILIUHBI (MOTYJIs)

HaumenoBanue pecypca cetu «IHTEepHET» DNEeKTPOHHBIN ajipec pecypca
Enunbrii DIIEKTPOHHBII pecypc yueOHO-MeToauueckoit| http://mww.spbgasu.ru/Universitet/Bibli
auteparypsl CIIGIACY oteka/Informacionnye resursy/)
Kypc  Moodle "UB®O. TIlommsiii kypc wmaremaruku (asa|https://moodle.spbgasu.ru/course/view.p
cemecTpa)." hp?id=1394

8.3. IlepeueHn cOBpeMEHHBIX MTPOPECCHOHAIBHBIX 0a3 TaHHBIX M HH(POPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

HanmenoBanue DJIEKTPOHHBIN aJpec pecypca

EnuHbIl  27€KTPOHHBIM pecypc y4eOHO-METOIUYECKOW JUTepaTyphl

CIIoI'ACY www.spbgasu.ru

@®enepanbHblil  00pa3oBarenbHbld mopTan "EnnHoe OKHO JocTyma K

" http://window.edu.ru
O6paBOBaTeJ'IBHBIM pecypcamMm

Hayunas JIEKTPOHHAs

Hayunas snekrponnas 6ubnuorexa eLIBRARY.RU 6ubmorexa eL IBRARY RU




DIIeKTPOHHO-ONbIMoTe Has cucTeMa m3aarenberea "FOPANT" https://www.biblio-online.ru/

DJIeKTPOHHO-OMOIMOTEYHAs cUCTeMa u3aareabcTa "Jlanp" https://e.lanbook.com/

http://ntb.spbgasu.ru/irbisé4r_p

OnexTpoHHas bubnuoreka Upbuc 64 lus/

Cucrema aucranimronsoro ooyuenus CIT6IACY Moodle https://moodle.spbgasu.ru/

8.4. IlepedueHp HMH(POPMALMOHHBIX TEXHOJIOTH, HCIOJIb3YEMBIX IPH OCYIIECTBICHUH OOpPa30BaTEIbLHOTO
nmporecca IO JWCUMIUIMHE, BKIOYas TIepeueHb JIMIEH3MOHHOTO U CBOOOJHO PaclpOCTPaHIEeMOTO

MporpaMMHOI0 obecreyeHus

HaumenoBanue

Crioco6 pacmpocTpaHeHus
(JIMIIEH3WOHHOE WJIK  CBOOOJIHO
pacopoCcTpaHIeMOe)

MathCad Bepcus 15

Mathcad CYOJTUIICH3HOHHOE
COIIAlICHWE HA  HCIOJIb30BaHUE
npoayktoB "PTC" ¢ OOO"Codrt
Jlomxuctux" gorosop Ne20716/SPB9

2010r.

Matlab Bepcus R2019a

MATLAB JIOTOBOP
NeJ131908369487 ot 01.11.2019 ¢
000 "Codrmaita IIpoekTsr"

Microsoft Office 2016

Horoop Ne J[32009689201 ot
18.12.2020r [Iporpammublie
npoayKThl Maiikpocodt, gorosop Ne
1132009689201 ot 18.12.2020 ¢ AO
"Co¢rJlaita Tpeiia": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

Microsoft Windows 10 Pro

HoroBop Ne 132009689201 ot
18.12.2020r IIporpammubIe
npoaykTel Maiikpocodt, norosop Ne
1132009689201 ot 18.12.2020 ¢ AO
"CodtJlaitn Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

8.5. MaTepI/IaHBHO'TCXHI/I‘IeCKOC obecrieueHue JAUCIHUITIIINHBI
CBGI[CHI/ISI 00 OCHAIlICHHOCTHU y‘{e6HHX ayz[I/ITopI/Iﬁ 1 IOMEIICHUN AJIs1 CaMOCTOSTEIbHOM pa6OTI>I

HaunmeHnoBaHue y4eOHBIX ayAUTOPUI U OMEIIEHUI
JUIS CAMOCTOSITENTbHON pabOThI

OcHalieHHOCTh 000pYJOBAaHUEM U TEXHUUECKUMHU
CpeAcTBaMu 00y4YeHuUs

VYuebHas ayauTopus JUIsL  TPOBEACHUS  3aHATUH
JIEKUMOHHOTO THUMA, KOMIUIEKT MYJIbTUMEIUNHOTO
BaHUs 0 HaJIbHBIN KOMIIBIOT
07. VYuebHble ayauTOpUM IS IPOBEICHUS oopyzo N (nepeco OMIILIOTED,
o MYJbTUMEIUINHBIA  TPOEKT KpaH HNO-CUCTEM
JIEKIMOHHBIX 3aHSITHH ¥ ea POCKTOP, SKpaH, ayano-chcTe ),
J0CKa,  JKpaH, KOMIUIEKT  ydeOHoil  melenn,
noakmoueHue Kk kommbtotepHoit cetu CIIOIACY,
BbIXOJ B IHTEpHET
07. VYuebuble aymuTopuu i npoBeaeHus|Kommiekrt MYJBTUMEAUNHOTO 000pyaOBaHUS
MIPAKTUYECKUX 3aHATHUH, KypCOBOTO |(II€pCOHAJIbHBII KOMIIBIOTED, MYJIbTUMEIUIHBINA

NPOEKTHPOBAHUS (BBIMOJHEHHUSI KYpCOBBIX paboT),
TPYNIIOBBIX W WHIWUBUIYAJTbHBIX KOHCYJbTAIIHH,
TEKYILLEr0 KOHTPOJIS M TPOMEKYTOUHOM aTTeCTaluu

MPOEKTOP, SKpaH, ayIHO-CUCTEMA), JOCKA, KOMILJIEKT
y4aeOHOU MeOen, MOJKII0OUeHHE K KOMITBIOTEPHON CETH
CII6I'ACY, Bbixoa B UHTEpHET




07. ITomereHus AJis CAaMOCTOSTEIIHHOM pabOTHI

[Tomerienue 11t CaMOCTOSATENBHOM PaOOTHI (UUTATBHBIN
3an oubnmoteku, aya. 217): [IK-23 mr., B T.4. 1 mt.- [1K
mist gur ¢ OB3  (cucreMHBIM  OJIOK, MOHUTOP,
KJIaBUATypa, MbIllb) C MOAKJIIOYEHHEM K CeTH
«HTEepHET» M O0eCcTeueHrnEeM JOCTYIa B JICKTPOHHYIO
nHpopmanmonHo-06pazoBaTenbHy0 cpeny CIIOGIACY.
IT1O Microsoft Windows 10, Microsoft Office 2016

Z[J'Iﬂ HWHBAJIMAO0B U JIUII C OB3 obecneunBaroTCcs CIICHUAJIBHBIC YCIIOBUA JJIA ITOJTYUCHUA 06p330BaHI/I${ B
COOTBCTCTBHHU C Tpe6OBaHI/ISIMI/I HOPMAaTUBHO-IIPABOBLIX JOKYMCHTOB.
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