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1. Ileanb ocBOEHHS TUCHUILIHHDI

Llenpio OCBOEHHUS AMCUMIUIMHBI «MaremaTtuka» sBisieTcss (opMHUpOBaHHE OCBOCHUS
KOMIIETEHIIUH oOydaromierocs B 00JacTH MaTeMaTHYECKUX 3HAHUM U1 U3ydeHHs psaja
OOIIeHayYHBIX JUCHUIUIMH M JUCHUIUIMH MaTeMaTHYecKoro oOpa3oBaHUs, HEOOXOAMMBIX s
NOJy4YeHUs  Npo(pecCHOHANbHBIX  KOMIIETEHLMH  HWH)KeHepa-cTpouTens.  Bocnurtanue
MaTE€MaTU4YeCKON KYyJIbTYpPbl, IPUBUTHE HABBIKOB COBPEMEHHOI'O MaTEMaTHYECKOI'O0 MBILUICHMUS,
IIOHUMAaHME POJIM MAaTEMaTHKH B COBPEMEHHOI Npo(hecCHOHAIbHON AEATEIbHOCTH.

[IporpaMmma  cocraBieHa B COOTBETCTBHUM ¢  TpeOoBaHusiMu  DenepalibHOTO
rOCYJapCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa BBICHIETO OOpa30BaHUS MO CHEIHATbLHOCTH
08.05.01 «CtpouTenbCTBO YHUKAJIBHBIX 3JaHUM W COOpyXeHuil» crnenuanuzanuu  Nel
«CTpOUTENHCTBO BBICOTHBIX U OOJBIICTIPOJICTHBIX 3aHUN U COOPYKCHUI.

2. IlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHHs M0 JUCHHUILIMHE (MO1Y.I10),
COOTHECEHHBIX € IIJIAHUPYEMbIMH Pe3yJIbTaTAMM OCBOCHHS 00pa30BaTeIbHOI NPOrpPaMMbI

Kommerenimsa Koxn OCHOBHBIE TTOKA3aTEIH OICHUBAHUS (TIOKA3aTeIn Koxn
o ®I'OC KOMIICTCHILIH TIOCTIKECHHS Pe3yIbTaTa) toKasateist
o ®IOC OIICHUBaHUs
HCIIOJIb30BAHUEM OIIK-6 | 3HaeT OCHOBHBIC TEXHUYECKHE TPUEMBI U 31
OCHOBHBIX 3aKOHOB METO/Ibl BEKTOPHOM anreopsl,
€CTECTBEHHOHAYYHBIX AHAJIMTUYECKON r€OMETPUH,
JUCLIUIUIMH B MAaTeMaTUYECKOr0 aHAJIN3a, TEOPUU
npoeccuoHaIbHOM BEPOSITHOCTH U MATEMaTUYECKOU
JIEATEIIbHOCTH, CTaTUCTHUKH.
IIPUMEHEHNE METO/I0B YMeeT caMOCTOSTENBHO UCIIOIb30BATh Vi
MaTeMaTU4YECKOro AITOPUTMUYECKHUE IPUEMBI PELLICHUS
aHanusa u CTaHJAPTHBIX 3a7a4.
MaTeMaTH4eCKOro HmeeT HaBBIKY BIIaICHUSI OCHOBHBIMU H1
(KOMIIBIOTEPHOTO) METOJaMHU BEKTOPHOM alireOphl,
MOJEIINPOBAHUS, AHAJIMTUYECKON TEOMETPUH,
TEOPETUYCCKOTO U MaTeMaTHYECKOr0 aHAIN3a, TEOPUHU
JKCIIEPUMEHTAIBHOIO BEPOATHOCTH U MaTEMaTUYECKOU
WCCIIEI0BAHMS CTaTUCTUKH.
CHOCOOHOCTBIO OIIK- 7 | 3HaeT 6a30BbIE MOHATHUS U TEOPEMBI 32
BBISIBUTD BEKTOPHOM anreOphl, aHATUTHIECKOMN
€CTECTBEHHOHAYYHYIO T€OMETPUH U MaTEMAaTUYECKOIO aHAIIN3a,
CYILIIHOCTb ITPOOIIEM, TEOPHUH BEPOATHOCTH U MAaTEMaTUYECKOMN
BO3HMKAIOILKX B X0JI€ CTaTUCTHUKH.
npodecCHOHATIbHON YMeeT npaBWIbHO HCIOJIb30BATH v2
JeATEIbHOCTH, MaTeMaTUYECKUH amnmnapar U3 pas3ziciioB
MIPUBJIEYb UX JUIS BEKTOpHas anre0pa, aHaIUTUYEeCKast
peuieHus reoMeTpusl U MaTEMAaTUYECKUM aHAIU3,
COOTBETCTBYIOILIUA COJICPIKAILMIICS B IUTEPATYpPE MO
¢duzuko- CTPOUTENBHBIM HayKam, TEOPUHU
MaTeMaTHYeCKUI BEPOSITHOCTH M MATEMAaTHYECKOU
armapar CTaTUCTHUKH.
Hmeet HaBBIKM BJaIeHUS] OCHOBHBIMU H2
METOZaMH PELIECHUs MAaTEMaTUYECKUX 3a1a4
13 OOIEMH)XEHEPHBIX U CIIEUATbHBIX
JMCHUIUIMH NPo(ecCHOHANBHOM




Kon Kox

Komnerenus OCHOBHBIC ITOKa3aTEIM OIICHUBAHUS (TTOKA3aTeIn
o ®I'OC KOMICTCHITHH TIOCTHXKCHHS PE3yJIbTaTa) TToKasateyist
o ®roc pesy OLICHVBAaHUS

HaIpaBJICHHOCTH.

3. Yka3aHue MecTa IUCHUILIMHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMMblI

JuciumianHa — «MaremaTuka» — OTHOCHUTCS K Oa3oBoit  uvactm  biioka 1
«ducuunnunael/MoIyn» OCHOBHOM mpodeccHoHaIbHOW 00pa3oBaTeNbHON MpOrpaMMmbl IO
cnenuanbHocTH 08.05.01 «CTpoUTENnsCTBO YHHMKAIbHBIX 3JaHUM U COOpPYKEHUN» (YpPOBEHb
oOpazoBanusi — crnenuanurer) crneuuanu3anuu  Nel  «CTpoUTENbCTBO  BBICOTHBIX U
OOJBIICTIPONICTHBIX 3IAHUN U COOPYKEHUIY. [IucuIuiMHa SBIsSeTcsl 0053aTEIbHON K N3YUEHHUIO.

N3yuenue aucuummabsl «MaremaTuka» OCHOBAHO HA 3HAHUSX, YMEHHUSIX U HAaBBIKaXx,
MOJIYYEHHBIX IIPU U3YYEHUU 00YYaIOIIMMUCS JIEMEHTaPHOH MaTEeMAaTUKH B IIKOJIE.

JJis1 OCBOCHUS JUCTIMIUTUHBI «MaTteMaTrukay 00ydJaroluics TOKeH:

3HaTh:

OCHOBHBIC JJICMCHTapHblE (YHKIMH, WX CBOWCTBA W TpapuKH, CBOWCTBA IUIOCKUX
reOMeTPUUECKUX (QUryp (TPEyroibHUK, YETHIPEXYrOJIbHUK, KPYT), MPOCTPAHCTBEHHBIX (UTYP
(mpu3ma, mupamMuaa, map, HAIHHAP, KOHYC).

YMeTs:

BBITIONHATh ~ IreOpanveckue ¢ TPUTOHOMETPUYECKHE IPEoOpa3oBaHMs, pelIaTh
anredpandyeckue U TPUrOHOMETPUUECKHUE YPAaBHEHHUS U HEPABEHCTBA.

HmeTh HaBBIKM.

BBIYHCIICHHS IUTOMIACH MI0CKUX (pUryp, 00beMoB U IIIOIIAeii TOBEPXHOCTHBIX (QUTYP.

Jqucuummza «MaTtemaTtuka» SBISETCS NMPEALIECTBYIOIEN Il OCBOSHUS CIEAYIOLIUX
muctuming: «MHdopmarukay, «lIpuknanHas MmexaHuka» u ap.

4. O0beM AMCHUIIUHBI (MOAYJIsS]) B 3a4eTHBIX €IMHUIIAX ¢ YKA3aHHEM KOJHYeCcTBa
aKa/JieMUYecKUX UJIH ACTPOHOMMYECKHUX YACOB, BbI/1eJICHHBIX HA KOHTAKTHYIO padoTy
o0y4alomuxcs ¢ npenojaaBartesemM (M0 BUAAM y4eOHbIX 3aHATHII) M HA CAMOCTOSITEILHYIO
padory o0y4aromuxcs

OO0mass TpPyAOEMKOCTh JUCIHHUIUIMHBI cocTaBiusier 19 3aderHbix emuHul, 684
aKaJeMHYECKHAX Jaca.
(1 3auemnan eounuya coomeemcmayem 36 axademuyeckum Yacam)




®dopma 00yueHHUs - OuHas

Cmpykmypa oucyuniuHbul:
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Bektopnas anredpa
1 | JMHEHHas anredpa. 1 |16 |12 18 3 |18 KP 1
Amnanutuyeckas (5 nemens)
TCOMETPHUS
Beenenue B anaims | 1 7-16 | 20 30 30 |18 | KP2
u (15 menens)
9 nuddepeHnranIbHoe
UCYHCIIEHUE
byHKIUI ogHON
IIEPEMEHHOM.

Hmoeo 3a cemecmp | 1 | 16 | 32 48 64 | 36 OK3AMEH
Heonpenenennslit 2 |14 |8 12 16 |10 |KP3
MHTETpal U (14 nenens)
ONpeAeIeHHbBIN

3 | uHTErpal mno
OTpE3KY.
Hecob6cTBeHHbIH
UHTETpal.
HNuddepennmanproe |2 |59 |10 15 20 |10 | Konrposs
UCUHNCIICHUE NPAKTHYECKUX
4 | Gynximn 3aHATHHA U
HECKOILKUX CaMOCTOSITEIIbHOM
TIepEMEHHBIX. paboTsi
(9 Henens)
OOBIKHOBEHHBIE 2 |10- |14 21 28 |16 |KP4
5 | nuddepeHuranbHbie 16 (14 Henens)
ypaBHECHUS

Umoeo 3a cemecmp | 2 16 32 48 64 | 36 IK3AMEH

6 | Kparusie, 3 |18 |16 24 32 |20 |KP5
KPUBOJIMHENHBIE U (8 Henens)
MTOBEPXHOCTHBIC
uHTerpaibl. OCHOBBI
TEOPUU TOJIS.

7 | Yucnosble U 3 |9-16 |16 24 32 |16 |KP6
(GyHKIIMOHATBHBIE (15 menmenst)
pSABI




Hmoeo 3a cemecmp 3 16 32 48 64 | 36 IK3AMEH

8 | Iuddepenumansupie |4 |16 |6 12 39 |9
YpaBHEHHUS C
YaCTHBIMU
MIPOU3BOTHBIMHU.

9 | Teopus 4 |7-16 |10 20 39 |9 KP 7
BEPOSATHOCTEHN U (14 nenenst)
OCHOBBI
MaTeMaTU4YeCKOn
CTAaTUCTHUKH.

Hmoeo 3a cemecmp 4 16 16 32 78 18 3auem c OyeHKol
1 9K3aMEH,
2’ JK3aMeH,
Hroro: 3’ 112 176 270 | 126 9K3aMeEH,
4’ 3auer ¢
OILICHKOM

5. CoaepixkaHue TUCHHMILVINHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3jesiam) ¢
yYKa3aHHeM OTBeJeHHOI0 Ha HUX KOJUYeCTBA aKaJeMHUYeCKUX YaCOB U BH/I0B y4eOHbIX

3aHATHH
5.1 Cooepotcanue 1eKYUOHHBIX 3AHAMUL
No Kon-Bo
. /;1 HasBanue pazgena CoaepxaHue 3aHsITHSL. aKa.
4acoB
1 |BekropHas anre6pa u | Bextopsl. KonnmuHeapHble W KOMIUIaHApHBIE BEKTOPBI. 12

mmHelHasT ~ anrebpa.
AHaTATHYECKAS
reoMeTpus

JIlunelinple omepauuu HajJ BeKTOpamH. PasnoskeHue BeKTopa
1o 0a3ucy Ha MJIOCKOCTH U B MpocTpaHcTse. lIpsmoyronbHble
KOOPJIMHATBI BEKTOpa U TOYKHU. JleMCTBUS HajJ BEKTOpAMH B
MPSIMOYTOJIEHOM CUCTEME KOOPAMHAT.

Cocrasndromas BekTopa no ocH. [Ipoekuus BekTopa Ha OCb,
cBoiicTBa mpoeknuil. CkalspHOEe NPOU3BEACHHE BEKTOPOB,
CBOIICTBA, ¢busznyeckuit CMBICII, BBIYUCIICHUE B
MPSIMOYTOJIEHOM CUCTEME KOOpJMHAT. BektopHoe
MPOU3BEJEHUE JIBYX BEKTOPOB, OIpEAEICHNEe, CBOMCTBA,
reoMeTprYecKuid H  (QU3MYECKHid CMBICTBL.  BekTopHoe
MPOU3BEJICHUE B NPSIMOYIOJIBHOW CHCTEME KOOpIWHAT.
CMemaHHOE TNPOM3BEAECHUE TPEX BEKTOPOB, ONPEAEICHHE,
CBOIMCTBA, TIE€OMETPUYECKUA  CMBICI,  BBIYMCIECHHE B
NpSIMOYTOJILHOH cucTteMe KoopauHar. [lonste o6 “n”-
MEpHBIX BeKTOpax. JleWcTBUS HajJ HUMH, CKaJsIpHOE
npousBeAeHue. MaTpuipl, JUHEWHbIE ONEpalud  Haj
Matpunamu. [Iponssenenue marpuil. Ksanparnas matpuna, ee
onpenenutens. OOpaTHas MaTpula: ONpeneieHue, TeopemMa o
CYLIECTBOBAaHMM M EIMHCTBEHHOCTH OOpaTHOM MaTpHIIbL.
3anuch CHUCTEMBI JIMHEHHBIX YpaBHEHUN B MaTpUIHON Gopme,
pelIeHne CHUCTEMBl C TIOMOLIbIO OOpaTHOW MaTpPHUIBL
KomrmuiekcHble uncna u 1efiCTBUS HaJl HUMH.

OcHOBHas uWaes aHAIMTHYECKOW TeoMeTpuu. Mertox
koopauHat. IlpsiMas Ha IJIOCKOCTH, pPa3jiu4HbIE BHJIbI
YpaBHEHUH  MHpsAMOH.  YCIOBUSA  MApaIENBHOCTH |
NEPHEHANKYJIIPHOCTHU JIBYX IPSIMBIX, YTOJI MEXKIY MPSIMBIMU.
IInockoCTh; ypaBHEHUE IIOCKOCTH 10 TOYKE U HOPMAIIBHOMY
BEKTOpY, oOmiee ypaBHEHHE IIOCKOCTH. Bzammuoe




pacmnojaokKeHHne ABYX MIOCKOCTEH.

[Ipsimast B TpOCTpaHCTBE KaK JIMHHAA IIEPECEUEHUS OBYX
IUIOCKOCTEH, KAaHOHMYECKHE M MapaMeTpUYECKHe YpaBHEHUS
npsiMoi. B3anMHoe pacronoskeHue ABYX HPAMBIX. Y CIOBUS
MapajuleIbHOCTH W TMEPIeHOUKYIAPHOCTH  TPSIMOM U
TUIOCKOCTH, YTOoJl MeXAy HuMH. KpuBble BTOpOTO mOpsIKa,
ONpeeNIeHNs], UX YpaBHEHUs, CBOMCTBA.

Bseaenne B aHamus3 u
imud pepeHnrampHOE
McUrCIeHne (yHKITIH
0JHOM IEPEMEHHON

[NonsTre QyHKIMM ofHOW mepeMeHHOH. DyHKuMs, 3agaHHas
aHaJUTHUIECKH, 00JIaCTh ompeneicHus, rpaduK, MPOCTEUIITHE
cBoiictBa. [lpemen ¢yHKkmmM B TOYKe M B OECKOHEYHOCTH.
Beckoneyno manble u 6eCKOHEUHO 0OJbIINE (YHKINU B TOUKE
1 B OECKOHEYHOCTH, CBOWCTBA OECKOHEYHO MaJbIX. TeopeMbl
o mpenmenax. CpaBHeHHME OcCKOHEYHO MaibiX. CBOMCTBA
SKBUBAJICHTHBIX O€CKOHEYHO MaibIX. [loHsATHE O MpUpaleHnu
HE3aBUCHMOW TICPEMEHHOW H TpUpalleHud  (QyHKIWH.
HenpepeiBHOCTE (QyHKIMM B TOYKE, [Ba PABHOCUIIBHBIX
onpeaeaeHUs, CBOIcTBa HEeNpepbIBHBIX byHKIUH,
HETPEPHIBHOCTD dJIeMEHTapHBIX QyHKIMH. TOUKM pa3peiBa, HX
KJIACCU(UKAIIHsI, CBOHCTBA (YHKIWH, HETNPEPHIBHOW Ha
3aMKHYTOM HHTepBane. OnpeneneHue Npon3BoIHON (HyHKINU
B Touke. Tabnmuma npons3BoaHBIX. TeopeMa 0 HempepBIBHOCTH
(YHKIIMHA, UMEIOIIed MPOU3BOAHYI0 B Touke. [IpomsBogHas
CYMMBI, IIpOM3BeIeHUsI U 4yacTHOro (yHkuuid. IIpomsBomHas
cIoXXHOW (QyHKIMHU, 00paTHON QYHKUIWH, QYHKIUH, 3aJaHHOM
rapaMeTpUyYecKy U HESBHO.

l'eomeTpuyeckuil ~ CMbICA ~ HPOU3BOAHOH.  YpaBHEHHS
KacaTeJIbHOM M HOPMAJIM K KpUBOH. MeEXaHWYECKUH CMBICI
IIPOU3BOIHOM. IIpousBonnsie BBICIIIUX MOPSIAKOB.
Huddepennmpyemocts (ynkun, muddepennman bhyHKIwH,
ero ¢Qopma, reomerpuyeckuii cmbicin. Teopembr Depma,
Pomna,  Jlarpawxka.  IIpuMeHeHHMe  NpPOU3BOJAHBIX K
ucciuefnoBaHul0  (QyHKOMHM. MOHOTOHHOE  BO3pacTaHHUE
(yObiBanue) GyHKIMK HAa WHTEpBasie. JlocTaTOYHBIN NpHU3HAK
MOHOTOHHOCTH (YHKIIMUA. TOYKH OJKCTpeMyMa (DYHKIIHU.
HeoOxomumelii  mpuszHak  9kctpemyMma.  JlocTaTouyHble
MPU3HAKU 3KCTpeMyMa. BrimykiocTs KpuBoH. JlocTaTOUHBII
NPU3HAK BBIIYKJIOCTH Tpaduka (yHKOUM Ha WHTEpBaJe.
Touku nepernba. HeoOXomuMmblid TpU3HAK U JOCTATOYHBIN
NPU3HAK TOYKU nepernda. ACUMITOTH rpaduka GyHKIUH, UX
ypaBHeHusi. OOmasi cxema uccienoBaHusl (YHKIUH OIHOU
IIEPEMEHHO.

20

HeonpeneneHnublii
MHTErpaJl U Ompeje-
ITeHHBIA WHTErpaj Mo
OTpE3KY.
HecoOcTBEHHBIN
MHTErpaJl.

[lepBooOpa3Hasi, ompenesiieHHe, TeopeMa O  Pa3HOCTH
nepBooOpa3Hblx  JaHHON  (yHKiuu.  HeompeneneHHBIH
MHTETpaJl, ero cBoiicTBa. Tabmuma wHTErpanoB. MeTobI
MHTETPUPOBaHUSA. 3ajadya O IUIOMIAJAM KPUBOJIMHEHHOU
Tparenuu. OINpeneneHHbI HHTErpall 0 OTPE3KY Kak Ipejeln
MHTErpabHBIX cyMM. (CBOMCTBa OIPENEIIEHHOIO HWHTErpaia.
@opmyna  Herotona-JleitOnuma. Teopembr 00  oleHKe
OTIpEIETICHHOTO ~ MHTErpajia, O CpeIHeM 3HaueHHH, O
MTPOM3BOAHON MHTErpana ¢ MEPEMEHHBIM BEPXHHMM IPEIEIIOM.
[lpuMeHeHne  OMpEAENeHHOTO HHTErpaia K  PEIICHHUI0
reoMeTpudeckux  3amad.  HecoOCTBEHHBIE  HHTETPAIbI.
Omnpenenenusi. McciaenoBaHue CXOIUMOCTH HECOOCTBEHHOTO
MHTErpaJia 1o onpeieiIeHuio (IpuMepsl).

uddepennuanpaoe
mcuncinenne  (QyHK-
[N HECKOJIbKUX IIe-

KpuBas B mpocTpancTBe, 3agaHHas TapaMETPUYECKH.
Kacarenpnass mpsmas ©  HOpMajbHas  IUIOCKOCTh K
npocTpaHcTBeHHOW KpuBoil. IlponsBopnas u auddepeHnman

10




[PCMCHHBIX.

JUIHBL KpuBoi. [loHATHE QyHKIMM ABYX U “N” HE3aBUCHMBIX
nepeMeHHbIX. DyHKIMSA [BYX HE3aBUCUMBIX IIE€PEMEHHBIX,
3aJjaHHasl aHAIMTHYECKH, ee 00JIacTh onpeneieHus u rpaduk.
IMpeaen dpyukiuu f(X,y) B Touke, 6ECKOHESUHO Maiast (PyHKITHS
B TOUKE.

HenpeprpiBHOCTE (DyHKIMM [ABYX II€PEMEHHBIX B TOUKE.
CpoiictBa  (QyHKUMHM, HENPEPHIBHOW B  3aMKHYTOM
OTpaHHYCHHON 00JIacTH.

YacTHple NpHUpAINEHUs] M YacTHbIE NPOU3BOAHBIE (DYHKLINHU
HECKOJIBKMX MEpPEeMEHHBIX. |'€OMEeTpHUecKUil CMBICT YacTHBIX
NPOM3BOAHBIX  (YHKUMM JBYX mepeMeHHbIX. [lomHoe
npupalieHne ¢byHKLINY. Bropoe oIpeJiesIeHIE
HenpepsiBHOCTH (pyHKIMU. nddepenmmpyemocts QpyHKIINN
JIBYX TIepeMEeHHBIX B Touke. CBoiicTBa auddepeHuupyemMoit
¢yaxrm  (HeoOxomumble ycnoBus anudQepeHITnpyeMocTH).
Hocratounsie ycmoBusi auddepennupyemoctu. [lomHbii
muddepeHnnan QyHKIUH ABYX HE3aBUCHMBIX IEPEMEHHBIX,
ompeneneHue, Gopma.

YacTHble TPOM3BOAHBIE CIOXKHBIX (yHKIUA. OyHKIHA,
3aJaHHas HESABHO, €€ 4YacTHble IMpOu3BOAHbIE. YacTHBIE
MPOU3BOAHBIE BBICHIMX MOPAAKOB. TOYKM 3KCTpeMyMa
¢byHKIMM [ByX TNepeMeHHbIX. HeoOXomumblil mpu3HAK
3KCTpEMyMa. HocTarounslit MPU3HAK AKCTPEMYMaA.
KacarenbHas 1ulocCKOCTH W HOpPMallb K IIOBEPXHOCTH,
ompeneneHusi. TeopeMa O CyHIECTBOBAaHMM KAacaTeJIbHOU
IJIOCKOCTH. YPaBHEHHUS KacaTelIbHOW MIIOCKOCTH U HOPMAIIH,
K IIOBEPXHOCTH B JAHHOW TOYKE. ['€OMETpUYECKHH CMBICI
nonHoro auddepennmana. I[IpousBomHas GyHKIUH Tpex
NEPEMEHHBIX IO HAINPABJICHHUIO, ONpPEIENICHUE, BBIYHCIICHHUE.
I'panuent GyHKIUM, €T0 CBOWCTBA.

(OOBIKHOBEHHbBIC
M hepeHInantbHbIe
YpaBHEHUSL.

[Mpuknanuple 3amadu, OpUBOIAMIME K OU(QepeHIHaTbHBIM
ypaBHeHusiM. Onpenenenue nudepeHInanbHOro ypaBHEHNUS,
ero mnopsaok, peuenus. HduddepeHuuanbHble ypaBHEHUS
nepBoro nopsaka. 3agaya Kommm, Teopema o CyniecTBOBaHUU
W eIMHCTBEHHOCTH penrenus 3aaayn Kommw. [Tonsitue obmero
Y YaCTHOTO pemeHus. MeTosl pereHus audepeHnnanbHbIX
YpaBHEHHH  TEpPBOrO  MOpsAAKa, C  PasAeIsIIOLIMMUCS
MEePEeMEHHBIMH,  OAHOPOJAHBIX,  JUHEMHBIX, YypaBHEHUH
bepnyim. [onsiTne 00 ocoOoM peLIeHnH.
Juddepenunancaple  ypaBHEHHS  BTOPOTO  IOPSJKA,
JIOITyCKarolIye ToHMKeHe nopsaka. 3anava Komm, obmee n
yacTHoe pemenne pemenus. uddepeHnpansapie ypaBHEHUs
BTOPOTO IOPSZIKA, [JOIYCKAIOIIME ITOHWKEHHE MOPSIKa.
Juddepennnanpaple ypaBHEHHS BBICIINX HOPSIIKOB, 33a71a4a
Korm, o01iiee 1 4acTHOE pEIICHHUS.

Jluneitabie nuddepeHmansapie ypaBHeH:s “N”-ro mopsiKa,
ONHOPOJHBIE W HeogHoponHble. JluHeinsit nuddepen-
[UAJBHBIA OmepaTop, ero cBoicTBa. CBOWMCTBA peIICHUI
JMHEHHOTO OAHOPOAHOrO AnpdepeHIHaTIbHOTO ypaBHEHUS.
JluHeliHO 3aBHCHMMBIE M HE3aBHUCHMBIE CHCTEMbI (DYHKIIHH.
Ompenenurens Bponckoro, ero cBoiictBa. IlomsTue
(byHAaMEeHTaIbHOM CHCTEMBI peeHuit JINHEHHOTO
OHOpPOAHOro IuddepeHINaIFHOI0 ypaBHEeHus. Teopema o
CTpYKType oOIIero pemeHus JWHEHHOTO OIHOPOIHOTO
TG PepeHInaILHOTO  ypaBHeHUs. JIMHEHHbIE OJHOpPOIHBIE
JuddepeHInanbHbIe yYpaBHEHUS c MTOCTOSITHHBIMH
ko punmeHTamu. Jlemma 0 XapaKTepUCTUYECKOM
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YpaBHCHUU, HaxOXJCHUE (PYyHIAMCHTAIBHOH  CHCTEMBI
pelIeHU C TOMOIIBIO KOpPHEH  XapaKTEepUCTUUECKOTO
ypaBHeHusi. TeopemMa O CTPYKType OOIIEro pelicHHs
JIMHEHHOTO HEOTHOPOTHOTO MU (HEPCHIINATBHOTO YPaBHEHMYSI.
MeTonpl HAaXOXKACHHUS YACTHOTO pEIIeHHS HEOTHOPOTHOTO
JIMHEWHOTO YpaBHEHUS. MeTton HEOIpeeIeHHbIX
KO3 (GUITUCHTOB Il ypaBHCHHSI CO CICIHMAIbHOW TpaBOi
YacThlO, METOJ BapUalldd IPOU3BOJIBHBIX TMOCTOSHHBIX.
Cucremsl quddepeHnaIbHbIX YPaBHEHUH.

Kpathsie,

MHTCTpaJIbl.
TCOPUU I10JIA.

KpHBOHHHeﬁHBIC u
IMOBEPXHOCTHBIC

OCHOBBI

3amaga 0 Macce TeoMeTpUYecKOW (UTyphl, MPHUBOIAIIAS K
MOHATHIO OTPEACICHHOTO MHTerpaya mo ¢urype. MuTerpan
mo Qurype Kak Ipenel COOTBETCTBYIOIINX HHTETPATbHBIX
cymM. Bunbl mHTErpajoB, WX MeXaHWYeCKHi cMbici. Oomme
CBOMCTBa BCeX HHTerpanoB. [‘eoMmeTpuueckuit  CMBICT
KPUBOJIMHEMHOTO  MHTErpajia IO  IUIOCKOM  KPHBOIL.
I'eomeTpuyeckuii cCMbICT ABOWHOIO HMHTErpajia Mo IIOCKOU
obnactu.  BeluucieHue — KPUBOJMHEWHOTO,  JIBOHHOTIO,
MMOBEPXHOCTHOTO M TpoitHOro wuHTerpanos. IIpumeHeHue
WHTETPAJIOB B ()M3HKE U MEXaHUKE (HAXOXKJIEHHUS CTATHIECKIX
MOMEHTOB, MOMEHTOB HMHEPLUHH U LEHTpa TSHKECTH
reomerpudeckux ¢uryp). Teopembl 00 OLEHKE U O CpeIHEM
3HAQUEHUH HHTErpaia, UX I€OMETPUUYECKUN U MEXaHUYECKUI
CMBICIL.

KpuBonuHeitHslit nHTErpan BToporo poaa (1o KOopAHHATaM),
ONpEAEIICHHE, CBOICTBA, BBIYHCIICHHC. CocTaBHOI1
KPUBOIIMHEHHBIN MHTETpaj 10 KOOPAWHATAM, €T0 (PH3NIeCKUui
CMBICH. JIBYCTOpOHHSISI OpHEHTHPOBAaHHAS IOBEPXHOCTb.
[ToBepXHOCTHBI WHTErpajl BTOPOTO POJia, ONpPEAEIICHUE,
cBOlcTBa,  BbluKcieHHE. COCTaBHOM  MOBEPXHOCTHBII
uHTerpan Broporo pona. ®opmymna ['puna, popmymna Crokca.
VYcnoBusi HE3aBUCUMOCTH KPHUBOJWHEHHOTO HHTETpaia OT
nyTd uHTerpupoBaHusi. Teopema ['aycca-Octporpaickoro.
BekropHoe mnone. Bekropuble nuHuU. [I0TOK BEKTOPHOTO
MoJsl  4epe3 TOBEPXHOCTh, €ro (PHU3WYECKWi  CMBICI.
JluBepreHiyss BEKTOPHOTO MO, €€ (DU3MUYSCKUN CMBICIL.
Hupkynsigust ® poTOp BEKTOpHOro moiss. BexkTopHbie
tdhopmynupoBku TeopeMsbl ['aycca-OcTporpaackoro u TeOpeMbl
Crokca. CnienyaibHbIe BUJIbI IIOJICH, UX CBOICTBA.
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UrcioBble U

pSABL

(byHKLIMOHAIbHBIE

UucnoBol psig, €ro cxoauMocTb, cymma. CBoiicTBa
cxomaumxcs psnoB. HeoOXomumblil NpU3HAK CXOAMMOCTH.
HocraTounsie TIpU3HAKU CXOANMOCTH pAIoB c
MOJIOKUTENIbHBIMY YiIeHaMU: (TIPU3HAKU CPaBHEHMS, MPHU3HAK
HanamOepa, WHTErpaJibHBIH W paJuKIBHBIA IIPU3HAKU
cxonumoctd Komm). JlocTarouHblii NpH3HAK CXOAMMOCTH
psamoB ¢ uieHamu Jroboro 3Haka. [Ipm3nak JlelOHuma st
3HAKOYEPEOYIOUIMXCST psiioB. AOCOMIOTHasT M yCJIOBHAs
cxoauMocTh. [IpuOnmkeHHOe BBIYUCICHHE CYMMBI psa,
pasirgHBIe CIOCOOBI OIEHKH OcTaTKa paga. CTerneHHbIe PSIB.
Teopema AGena. MHTepBan CXOOUMOCTH CTEIEHHOTO psija,
CBOMCTBA  CyMMBI  CTENEHHOro psaa. Teopema o
€JIMHCTBEHHOCTH PAa3NioXeHUs] (QYHKIIMKW B CTENEHHOH pSI.
Paner Teiinopa m Maxnopena. HeoOxoammoe u noctaToqHOE
YCIIOBHE CXOAMMOCTH psfa TeWnopa K MOpoXJIaromien
¢ynkuun. Octarounslii wieH ¢opmynsl Teiinopa B ¢dopme
Jlarpanxa. /foctaTouHoe yciioBue cxoaumocTH psaa Teitnopa
K mopoxpawoomed  QyHkoud.  PasnokeHHe — OCHOBHBIX
sneMeHTapHbIX (QyHKuMdA B psin Makiopena. Ilpumenenue
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CTCTICHHBIX PSIOB K BBIYMCICHUIO 3HaueHWH (YHKUUH, K
BBIYHCJICHUIO HHTETPAJOB, PEIICHHIO AU epeHIIHATbHBIX
ypaBHeHud. OproroHanbHble CHCTEeMbl (YHKIMH  Ha
UHTEpBaje, ompeneneHne. TeopeMa O €IUHCTBEHHOCTH
pasnoxenns (GYHKIMH B OPTOTOHAIBHBIA psn. Dopmyrna
Oiinepa-Oypbe.  OpTOTOHATFHOCTH  CHUCTEMBI  TPUTOHO-
MeTpuueckux (QyHKouid ©Ha wuHTerpane [-m,m]. Tpwuro-
Homerpuueckuil psag Dypee. Teopema upuxie. Jlocra-
TOYHBIE YCJIOBUS CXOIUMOCTH psifa Pypbe K NOpOKAArOIIEH
¢ynkuun. Psg @ypbe 11 4eTHBIX M HEYEeTHBIX (PyHKIMA. Psin
®ypre Ha NPOM3BOJBHOM HHTepBasie. PasnoxeHue B pan
®ypre (yHKINH, 33JaHHOW HA TOJTyHHTEpBaie. Pasmoxkenne
GbyHKIMHN Ha OyHHTEpBae B psix Pypbe 110 KOCUHYyCaM MU
110 CHHYCaM.

Huddepenumansueie
ypaBHEHHS c
YaCTHBIMH
MPOU3BOIHBIMH

3amaun  MPHUKIAAHOW HAMpaBICHHOCTH, MPHUBOIAIINE K
I QepeHInaIBHBIM YPAaBHEHUSAM C YacTHBIMU IIPOU3BO-
maeivMi.  Onpenenenue auQQepeHInalIbHOTO YPaBHEHHS C
YaCTHBIMH ~ NPOHM3BOAHBIMH, €r0  TOpPAAKA, PELICHUs.
Jluneiitnple opHOponHble A depeHIHaIbHbIE YpaBHEHHUS
BTOPOTO TMOpsAKa C IOCTOSHHBIMH Ko3(duuumentammu c
Hen3BecTHOU (PyHKIHMEH NBYX HE3aBHCHUMBIX EPEMEHHBIX, HX
KIacCu(UKaIs, CBOHCTBa, pemeHus. Juddepennmarsapie
YpaBHEHUSI MaTeMaTHYeCKOH (DM3HMKH: BOJHOBOE YPaBHECHHE,
ypaBHEHHE TEIUIONPOBOJHOCTH, ypaBHeHue Jlammaca, ux
¢usnueckuii cmbici. KpaeBble 3amaun st 0OBIKHOBEHHOTO
OIHOPOAHOr0 JHHEHHOro anddepeHIHaIbHOr0 ypaBHEHUS
BTOPOT0 TOpPsAKA, COOCTBCHHBIC 3HAYCHHS M COOCTBCHHBIC
¢yHkuIuK, ux cBoiicTBa. KpaeBble M HadanbHBIC YCIOBHS IS
ypaBHeHWIl MaremaTmueckor ¢msuku. Metox @Dypbe s
3aJa4 ¢ OAHOPOTHBIMHM KpaeBbIMU ycioBusimH. Ilepexon ot
HEOJHOPOIHBIX KpPaeBBIX YCIOBUH K OJHOPOAHBIM Ha
IpruMepe YpaBHEHHS TeNJIONPOBOAHOCTH.

[Teopus BeposiTHOCTEM
1 OCHOBBI
MaTeMaTH4eCKON
CTaTHUCTUKH.

IIpeamer Teopum BeposTHOCTH. Ciy4aiHble COOBITHS, HX
kiaccudukarus. Anredpa coObituid. Kiaccuueckoe u reo-
METPUYECKOE ONpeAeNeHHs] BepOsITHOCTH. OTHOCHUTENbHAs
4acToTa MOosBIeHUsT cOObITHs. CTaTUCTUYECKasi BEPOSITHOCTb.
IlonsiTe 00 aKCHOMATHMYECKOM ONPEAEICHUH BEPOSTHOCTH.
TeopeMa CIOXEHHUSI BEPOATHOCTEN. YCIOBHAs BEPOSTHOCTH
cobbiTuil. HeszaBucumeie coObiTuss. Teopema yMHOXEHUS
BeposiTHOcTed. PopMyna mnmoiaHoW BeposiTHOCTH. Dopmyna
baiieca. Wcneitanus bepuymiu. ®opmyna  beprysiu.
JlokaneHass u wWHTEerpaiibHas Qopmyssl Myaspa-Jlamiaca.
Oyukuusa Jlamnaca, ee cBoiictBa. Popmyna Ilyaccona.
IIpocreiimnii moTok coObiTuil. CiydaiiHble BETMYUHBI. 3aKOH
pacnipefieieHusl  AUCKPETHOM cly4aitHOM BEJIUNYUHBI.
HenpepoiBHbie cyvyaliHble BEJIMYUHBIL. OyHKIUSA
pacripeneneHus U IUIOTHOCTb paclpellesieHus], X CBOMCTBa.
UncnoBble  XapaKkTEpPUCTHUKH  CIyYalHBIX  BEIHYMH, HX
cBoiictBa. OCHOBHBIE paclpefeneHuss W UX YHCIOBBIE
XapaKTEPUCTUKU. bunomunansHOE pacnpeseneHue,
pacnpenenenue Ilyaccona. PaBHOMepHOE WM TOKa3aTeIbHOE
pacnpenenenus. HopmanpHoe pacmnpeneneHne, IIOTHOCTh
BEPOATHOCTH, ¢GyHKUMS  paclpeneneHus, YHCIIOBBIE
XapakTepUCTUKU. BeposTHocTs momajgaHus — cioydailHON
BEJIMYMHBI B TPOW3BOJBHBIA WHTEpBaJ, B HHTEPBA,
CUMMETPUYHBIN OTHOCUTEIBHO MATEMaTHYECKOTO OXKUIaHMS.
IlpaBuno  «1pé€x  curm».  HepaBenctBo  YeOblmiesa.
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CXoMMOCTh TOCHEN0BATENBHOCTH CIyYallHBIX BEIMYUH 110
BEPOSTHOCTH. 3akoH  Oombmux  gucen. LleHTpambHAs
npenenbHas TeopeMa. llenn M 3amaum  MaTeMaTH4ecKoH
CTaTUCTHKHU. BpIOOpouHBId MeTon. BapuanmoHHBIA psn.
ITonmuron  wactor. [I'mcrorpamma. TodedHble  OIEHKHU
HEU3BECTHBIX HapaMeTpoB. HecMelmeHHOCTb, COCTOATENb-
HOCTb, 3((EKTUBHOCTH TOYEYHBIX OIICHOK. BbIOOpouHas
CpeHss. Hcnpasnennas BbIOOpOYHAs JUCTIEpCHSL.
JloBeputenbHasi BEPOSITHOCTh. JlOBepUTENbHBIA HWHTEpBAI.
WnTepBanbHble OLEHKH I MAaTEMaTHYECKOTO OXXKHIAHUS U

CPEIHEKBAIPATUYECKOTO OTKJIOHEHHUS HOPMAaJILHOTO
pactipeneneHus. MeTo HanMEHBINX KBaJIPaTOB.

Hroro:

112

5.2.

5.3.

Jlabopamopnulil npakmukym
Y4eOHbIM M1aHOM J1a00paTOPHBII MPAKTUKYM HE MPEAYCMOTPEH.

Ilepeuenv npaxmuyeckux 3ansamuul

n/m

HasBanwne TeMbl 3aHATHS

Coneprxanue 3aHsITH

Kon-Bo
aKajm.
4acoB

BekropHas anreopa u
TUHEeHHas anreopa.
AHanutnyeckas
TeOMETPHSL.

1.10npenenuTenu BTOPOro U TPETHETO MOPSAIKA,
BBIYHCJICHHUE, CBOWCTBA. MUHOPHI 1 anreOpanmdecKue
JIOTIOJIHEHUS 3JIEMEHTOB. Pa3noxkeHne onpeneauTens no
cTpoke U 1o ctonbdiy. @opmyist Kpamepa.
1.2.Matpuupl. Onepauny HaJ MaTpULAMU. Y MHOKEHHUE
Matpui. OOpaTHas MaTpuna. Pemenne cuctem
JUHEHHBIX YpaBHEHHUH ¢ TIOMOIIBIO 00paTHON MaTpPHUIIBL.
Merton lMaycca.

1.3.BeKkTophl B IpSAMOYTOJIBHOM CUCTEME KOOPAUHAT;
orepanuu Haj BekTopaMmu. OpT BEKTOpa, HAIIPABIISAIOLIHE
KOCHHYCHI BEKTOPa, IPU3HAK KOJUIMHEAPHOCTH BEKTOPOB.
Jlenenue oTpe3ka B JTaHHOM OTHOIIEHHH.
1.4.CxansipHO€E, BEKTOPHOE U CMEIIAHHOE IPOU3BEICHHUS
BEKTOPOB, OIPE/IEIICHHUS], CBOICTBA, BEIUMCIICHHE.
[IpuMeHeHune K pereHnio TeOMeTPUIECKIX U
¢$usnveckux 3amad.

1.5.I1psimMast Ha MIIOCKOCTH, PA3IMYHBIE BUIBI YPAaBHEHUS
MIPSIMOM, B3aUMHOE PACIIONIOKEHUE IBYX MPSAMBIX, YT O
MEXy HUMH.

1.6.IImockocTs ¥ psiMasi B TPOCTPAHCTBE. Y paBHEHHE
IJIOCKOCTH IO TOYKE U HOPMAJILHOMY BEKTOPY.
Paznuunble Buabl ypaBHeHU psiMoil. B3anMuoe
PacHoNIOXKeHNE IIOCKOCTEH U MPSAMBIX.
1.7.Kontponbnas padota Nel «BekropHas anredpa u
AHAJIMTUYECKAs TEOMETPUSY.
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BBenenue B ananus u
muddepeHnnanTsHOe
ucuuciieHne QyHKIui
OJIHOM NepeMEHHO.

2.1 Metonp! BerauciieHus npezaenos. [Ipumenenne
9KBUBAJIEHTHBIX O€CKOHEUHO MaJblX. HempepriBHOCTH
(¢yaxun B Touke. MccnenoBanue Touek pa3psia
¢yHkumu. Beitaua BapuaHToB caMOCTOSTENILHOM PadoThI
10 TEME «IIPEAEIIbD) C TEOPETUUECKUMU BOIIPOCAMU.

2.2 Onpenenenue nponu3BoaHON. [Ipon3BoHAS CyMMBI,
Mpou3BeieHNst U YacTHOro ¢pyHkuuii. [IponsBoaHas
CIIOKHOW QYHKIUH, GYHKLIUH, 3aJaHHON HESBHO U
MapaMeTpUYECKU. Y paBHEHHUE KacaTelIbHOM U HOpMaJlu K
JTAHHOM TOYKE .
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2.3 Kontponbnas padota Ne 2. «Texnuka
muddepeHnrpoBanus. I 'eoMeTpuIeCKU CMBICIT
IIPOU3BOTHOMY.

2.4 TIpaBuno Jlonutans. Touku sSKkcTpeMyMa, TOUKH
niepern6a, acumntoThl. [loctpoenne rpadukoB QPyHKINI.

Heonpenenennniii
UHTETpaJl ¥ ONpe/Ie-ICHHBIN
UHTETpaJl TI0 OTPE3KY.
HecoOcTBeHHbIN HHTETpAIT.

3.1 KoMIutekcHbIe Yncia, Onepanuy HaJl HUMH.

3.2 Metozp! uaTerpupoBanus. Tabauia HHTErpaoB.
[onsenenue pynkuum mox 3Hak auddepeHnmana.
WuTerpupoBaHie TPUTOHOMETPUIECKIX (PYHKIIAH.
HuterpupoBanue no yactsaM. MIHTerpupoBanue
palMOHATBHBIX ApoOel. 3aMeHa MepeMeHHbIX IS
MHTETPAJIOB, COAEPKALINX UPPALOHATBHBIC (DYHKITIH.
3.3 KonrpoisHas padora Ne3. «HeonpeaeneHHbIH
HWHTETpa».

3.4 ®opmyna Hetotona-Jleiitbnuna. urerpuposanue mo
4acTsM, 3aMeHa IIEpEMEHHOM. Berunciaenue miomanyu
KPUBOJIMHEHHOH Tpanenuu 1 00beMa GUrypsl BpalieHusl.
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Huddepenunans-noe
ucurcieHne QyHKIUN
HECKOJIBKHX ITePEeMEHHbIX

4.1 UccnenoBaHue MOBEPXHOCTEH BTOPOTO MOPsiAKa
METOJIOM CEYECHHI.

4.2 Obnactp onpeneneHus QyHKIINN IBYX MEPEMEHHBIX.
YacTHbIe TPOU3BOAHEIE IIEPBOIO nopsiaka. [loaHsii
muddepennnan. JuddepeHuupoBanne cI0KHBIX
(byrakuii. YacTHBIE TPON3BOIHBIEC (YHKITUH, 3aJaHHON
HesiBHO. YacTHbIE IPOM3BOIHBIE BTOPOr0 MOPSIKA.
OkcTpeMyM (YHKIMH ABYX nepeMeHHbIX. HanbounbIee u
HanMEHbIlIee 3HaYeHNs1 GYHKIMH, HEIIPEPHIBHOH B
3aMKHYTOW OorpaHnYeHHOM oonactu. KacarenpHas
IJIOCKOCTHh U HOPMAaJIb K MMOBEPXHOCTH B JJAHHOM TOUKe.
[IponsBoanHast GpyHKIMYU IO HampaBieHuto. [ paaneHT
¢yHkuny. Beiaua BapuaHToB 111 MHOUBH Y aIbHOM
CaMOCTOSITEIBHOM PabOTHI IO TeMe «(PYHKIIUH
HECKOJIbKUX HE3aBHCHUMBIX IEPEMEHHBIX)
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OOBIKHOBEHHBIE
nmud hepeHnanb-Hbie
YpaBHEHHUS

5.1 luddepennmanpabie ypaBHEHHS MTEPBOTO TIOPSAKA C
Pa3AeISIIOIMMHUCS TIEPEMEHHBIMH, OJHOPOJHBIE,
JINHEWHbIE U YpaBHEHUS bepHyIuIH.

5.2 ludpdepennmanbabie ypaBHEHHS BTOPOTO MOPSIKA,
JOIyCKaloLMe NOHIKeHHe nopaaka. 3anada Komm.
5.3 OgHopoaHbIe IMHEHHBIE U depeHIHaTbHbIC
YpaBHEHUS C IMOCTOSHHBIMU KO3(PPUIIMSHTAMU:
(byHIaMeHTaIbHasl CHCTEMa PELIeHUI, ONpeaeTuTeNb
BpoHnckoro, obmiee penienue, 3agaya Komu.

5.4 Heonmnoponbie nuHeiHbIe auddepeHuanbHble
YPaBHEHUS C IOCTOSHHBIMHU KO3 PULIMEHTaMH CO
crienuaIbHOM MpaBoil yacteio. MeTon Bapuauuu
MIPOU3BOJIHHBIX TTOCTOSHHBIX.

5.5 KonTponbnas padorta Ne4 «/Inddepennmanbubie
YpaBHEHUSI.

5.6 Cucrembl b depeHINANTEHBIX YPaBHEHUH
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Kparssle, kpuBOJIMHEHHBIE
Y IOBEPXHOCTHBIE
uHTerpansl. OCHOBBI
TEOPUH T10JIS

6.1. Iuddepenman AnmuHbl KpUBOW. Beraucienue
KpUBOJIMHENHOTr0 UHTerpana. ['eomerpruyeckue
MIPHIOKEHUS KPUBOJIMHEHHOTO HHTETpaa.

6.2. Beraucnenue JBOWHOTO HHTETpaja B
MIPSIMOYT'OJIBHOM CUCTEME KOOPAUHAT.

6.3. Belunicnenne JBOMHOTO MHTErpaia B MOJSPHBIX
KOOpAMHATax. ['eoMeTpryecKue NpUIIokKEHUs IBOMHOTO
WHTETpaa.

6.4. Belunicnenne noBepxHOCTHOTO HHTErpaia. [lnomans
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MoBepXHOCTH. Macca U30THYTOH TIACTHHKY.

6.5. Berurcnenue TpoiiHoro uHrerpaia. O0beM Tena,
Macca Tefa.

6.6. IIpunoxkeHust UHTETPaioB B MexaHuke. CTaTUYeCKUe
MOMEHTHI, MOMEHTBI HHEPIINH, IIEHTP TSKECTH.

6.7. KontponsHas padota Ne5. «KpaTHble,
KPUBOJIMHEHHBIE, ITOBEPXHOCTHBIC HHTETPAIIBD».

6.8. KpuBosnnHeHbIi HHTETpal 110 KOOpAUHATAM, €TO
BEIYHCIeHHE, popmyna [ prHa.

6.9. [ToBepXHOCTHBIN UHTETPaA] BTOPOTO poja, €ro
Beruncienue. Teopema Octporpaackoro-I"aycca.

6.10. IToTox BekTOpa Yepe3 MOBEPXHOCTh. BrraucieHme
ITOTOKa BEKTOPa Yepe3 3aMKHYTYIO TIOBEPXHOCTH ABYMS
croco0aMu: HETOCPEICTBEHHO U 10 opMmyIe
Octporpanckoro-I"aycca.

6.11. Hupkymsimus Bektopa. Potop BekTopa.
Brruncnenye qUpKyJSIMKA BEKTOPa: HEOCPEICTBEHHO U
o hopmyne Ctokca.

Yuciosele 1
(yHKIIMOHAIBHEIE PSIBI

7.1.HucnoBoi psij, €ero CX0JUMOCTb, CyMMa.
Heo0Oxomumblii pru3HAK CXOIMMOCTH.

7.2.YucnoBbie pAAbI C TOJOKUTEIFHBIMUA YWICHAMH.
IIpu3Hak cpaBHEeHUS.

7.3. llpuznak Janambepa. PagukansHbiii mpu3aak Kormm.
7.4. NnTerpanpublii npusHak Koy,

7.5. Pl ¢ wieHaMu 1r000ro 3Haka. JlocTaTOUHbII
npu3Hak cxoxguMocti. [lprsHak JleitOHuma. AGCOTIOTHAS
U yCJIOBHAS CXOAUMOCTb.

7.6. Crenennsle psaasl. Haxoxaenue nHTEpBaia
CXOIUMOCTH Psilia, UCCIEIOBAHUE Psiia B KOHLAX
UHTEpBaa.

7.7. KoutponbHas pabota Ne6. «HUCIIOBBIC U CTEIICHHBIC
pAABD.

7.8. Paznoxxenue QpyHkuu B psasl MakinopeHa u
Teiinopa. [Ipumenerne psaoB K MPUOITHKEHHBIM
BBIYUCIICHHUSM 3HaUYeHNH QYHKIUHN U MHTETPAJIOB, K
pemenno quddepeHnnanbHpIX YpaBHEHHUH.
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Huddepennnanbabie
YpaBHEHUS C YACTHBIMHU
HPOU3BOTHBIMU

8.1. Paznoxxenue pynkiuu B Psim @ypoe, psg Oypbe st
YEeTHBIX U HeueTHIX QyHKImiA. MccnenoBanue
CXOIMMOCTH PsiJia K MOPOXKAAIOIIEH QYHKIHIH.

8.2. Paznoxxenue pynkiuu B Psim @ypre Ha
MPOM3BOJILHOM MHTEpBasie. Paznoxenue B psag @ypre
(GyHKIWY, 33]JaHHON Ha MOJTYUHTEpBaJie, 0 CHHYCaM U
10 KOCHHYCaM.

8.3. Kpaesas 3agaua u1st OTHOPOAHOTO JIMHEHHOTO
T depeHInaTBFHOTO YpaBHEHHS BTOPOTO MOPSIIKA.
CoOcTBeHHBIE 3HaUCHHS U COOCTBEHHBIE (PYHKIIUH

8.4. Konutponbnas padorta Ne7. «Psiet Dypbey.

12

Teopust BeposiTHOCTEN U
OCHOBBI MaTeMaTHYECKOUN
CTaTUCTUKU

9.1. Kombunaropuka. Kinaccudeckoe onpenenenne
BEpOSITHOCTHU. ['eoMeTpuueckoe onpeieeHue
BEPOSITHOCTH.

9.2. TeopeMbl CII0)KEHUS U YMHOXKEHHSI BEPOSITHOCTEN.
9.3. llonHas rpymma coobiTuil. opmyna MoTHON
BEpOATHOCTH U baiieca.

9.4. Cxema bepnymnnu, hopmyna beprymu.

9.5. Tlpocreiimmii TOTOK COOBITHIA.

9.6. [luckpeTHsie CIy4aliHbIe BETHYNHBL. 3aKOH
pacnpenenenus. OyHkuus pacnpeaeneHus. Yuciiosble

20
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XapaKTePUCTHKH.
9.7. HenpepwIBHBIC CIy4daitHbIC BETMIUHBL. DYHKITUS
pacnpenenenus. [InoTHOCTE BeposTHOCTH. YHCIOBEIC
XapaKTEPUCTUKH.

9.8. HopManwsHOE pacmpeneiacHue.
9.9. KonTponpHas padota Ne8. «Teopust BeposiITHOCTER.

Utoro: | 176
5.4. I'pynnoevie 3anamusa — KOMnbIOMepPHblEe NPAKMUKYMbL
['pymmoBkie 3aHATHS —KOMIBIOTEPHBINA IPAKTHKYM YI€OHBIM IUTAHOM HE MPEAYCMOTPEH.
5.5. Camocmosmenvras paboma
Kon-Bo akan. gacos
Ne HaumenoBanue pa3zziena .
Buner camocTosTensHOM pabOTHI B IEPHO
/o JUCIMITIINHBI (MOAYJIS) PHOA B
TEop.
o0ydeHus ceceHio
1 | Bekropuass amrebpa u | 1) ITomroroska k KP 1 (1 cemectp). 34
TUHEHHas anrebpa. | 2) HccnenoBaHnue 0JHOPOIHBIX CHCTEM
AHnanutuyeckas JIMHEHHBIX ypaBHEHU. BrlpaxxeHue
TeOMETPHS YCIIOBHI TapajIeIbHOCTH U
MEPIEHIUKYIIIPHOCTH IIPSIMBIX YEpe3
KO3 (UITUSHTHI OOIIUX ypaBHEHUIA
HPSIMBIX.
3) TloaroToBka K 9K3aMeHy 18
2 | Beemenne B awnamus. | 1) Iloxmroroeka k KP Ne2 (1 cemectp). 30
mddepeHInanTbHOe 2) HaxoxaeHue mpou3BOAHON (QYHKIIUH B
HCUHCIICHUE byHKIMN TOYKE IO OTNPEACICHHUIO MPOU3BOIHOM.
OJIHOM NEPEMEHHOM. BrIBO HEKOTOPBIX TaOITMIHBIX
HPOHU3BOIHBIX.
3) TloaroToBka K 3K3aMeHY 18
3 | Heonpenenenusrii 1) TToaroroska k KP Ne3 (2 cemectp). 16
UHTErpan U ompexe- | 2) HHTerpupoBaHHe MO CIPAaBOYHUKY.
JICHHBIM ~ MHTErpam 1o Petienre nomoaHUTENBHBIX 33724 Ha
orpesky. HecobGcTaeHHbIi FEOMETPUYECKUE IPUIIOKEHUS
HHTErpaj. uHTerpana. Mcenenosanue cXxonuMoCTH
HECOOCTBEHHBIX UHTETPAJIOB T10
OIpeIeNICHUIO.
3) IloaroToBka K SK3aMeHY 10
4 | OuddepenuuansHoe [TocTpoenue obnacTu onpeneneHus 20
HCYHCIICHUE GyHkmn (YHKIMU IBYX TIEPEMEHHBIX U Tell,
HCCKOJIBKUX IIEPEMEHHBIX OIrpaHUYCHHBIX ITOBEPXHOCTSIMH.
Haxoxnenus Haubonbero u
HAaMMEHbBIIETO 3HaYCHUH PyHKIUU B
3aMKHYTOM OrpaHMYEHHON 00JIaCTH.
BrinmonHeHne gomMaHuX 3aJaHuN 1
3aJaHU 17151 CAMOCTOSATEIBHON PabOTHI.
IToAroTOBKA K DK3aMEHY 10
5 | OOBIKHOBEHHBIE 1) Ilomroroska k KP Ne4 (2 cemectp). 28
nnddepeHnnanbHbIe 2) 3amaum, NPUBOIAIINE K
YpaBHCHUs muddepeHnInanbHbIM YPaBHEHUSM.

3) TToaroToBka K 3K3aMeHy

16
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6 | Kparusle,  xpuBomuneii- (1) Iloaroroska k KP Ne5 (3 cemectp). 32
HbBIC H MOBEPXHOCTHBbIC ) CrienualibHbIe BUJIbI BEKTOPHBIX MOJICH
UHTETpaIbL. OcHOBBI (conmenonnabHOE, TOTEHIIUATLHOE,
TEOpHUH MOJIA. TapMOHHYECKOE) UX OCHOBHBIE CBOMCTBA.
3) IMoaroroBka K 5K3aMeHy 20
7 | Yucnoseie u | 1) IToaroroska k KP Ne6 (3 cemectp). 32
(yHKIMOHABHBIE PSIIbI 2) Jloka3arensCTBO PaIHKaIbHOTO
npu3Haka Komu.
3) IMoaroToBKa K 9K3aMeHyY 16
8 | duddepennmansrbie 1) TToaroroska k KP Ne7 (4 cemectp). 39
YpaBHEHMsI €  4YacTHbIMH | 2) BpIBOA ypaBHEHUS TEIUIONPOBOJHOCTH.
TPOU3BO/THBIMH. [Tepexo OT HEOTHOPOIHBIX KPACBBIX

YCIIOBHH K OJIHOPOJIHBIM B 33]1a4ax O
pacpoCTpaHEeHHH TEIUIa B KOHEYHOM
CTEpIKHE.

3) IloaroroBka K 3a4eTy C OLEHKOM. 9

9 | Teopus BeposTHOcTelt u | 1) HaxoxxneHue HamOoiee BEpOSTHOTO 39
OCHOBBI ~MaTEMaTHYCCKOH | yKcia YCIEeXOB B Pe3yJIbTaTe «N»
CTaTHCTUKH. vcnblTannil bepaymu. Beraucnenue
YHCIIOBBIX XapaKTEPUCTHK IT0KA3aTeIbHOIO
pacripeiesieHus

2) TloAroToBKa K 3a4€Ty C OIEHKOM 9

Hroro 243 117

6. IlepeueHb y4eOHO-MeTOAMYECKOI0 0OOecedeH s ISl CAMOCTOSITeJIbHOM padoThl
o0y4arommxcs Mo JMCHUILIHHE (MOLYJII0)

OcCHOBHbIE TMPUHIUIBl OpPraHU3AlMM  CaMOCTOSITENbHOM  paboThl  00y4arOIIMXCS
usnoxkeHsl B [lonoxkeHnn 00 opraHU3alMU CaMOCTOSITENBHOM paboTel obOydaromuxcs (HUY
MI'CY).

CamocrosarenbHass paboTa 1O Kypcy SBISETCS 3aJlOTOM YCBOEHHMsS 3HAHUH H
IPOXOXKACHUST TPOMEXKYTOUHBIX AaTTECTallMi, MPeIyCMOTPEHHBIX paboyeil mporpaMMoil 1o
mucuuruinHe. KilroueBble 1ENM CaMOCTOSITENBHBIX BHEAYAMTOPHBIX 3aHATUN 3aKIHOYAETCS B
3aKperyIeHuH, pacllupeHUH 3HaHWW, (OPMHUPOBAHMM YMEHMH UM HABBIKOB CaMOCTOSTEIbHOIO
YMCTBEHHOT'O  TPYZAd, pa3BUTHM CAMOCTOSITEIBHOIO  MBILIUIEHUS M CHOCOOHOCTH K
CaMOOpraHu3alyH.

Beimonnsemas B mpouecce HM3y4eHMS JUCHMIUIMHBL  «MareMarukay ydaluMHUCs
camocTosITeNbHas paboTa SBJSETCS MO AUJAKTUYECKON LEeNH MO3HABaTeNbHON M 00001atomei;
[I0 XapakTepy I03HABaTEIbHOU NEATEIBHOCTH W THUILY PELIAEMbIX 3a7ad — IIO3HABATCIILHOU U
HCCIIEI0BATENBCKOM; M0 XapakTepy KOMMYHUKATUBHOTO B3aUMOJEWUCTBUS YyYallUXCs —
WHJUBUIyaJIbHOW; 110 MECTY BBIIOJHEHMS —JIOMAllIHEH; 10 METOAAM HAy4YHOIO IIO3HAHUS —
TEOPETHYECKOM.

B xozne opranuzanuu caMOCTOSATENIbHOW pabOThl CTYAEHTOB MPENoIaBaTeNIeM PeratoTCs
CIEIYIOIINE 3a/1aUu:

1) yrayOonsaTh M pacuMpsTh UX MPO(ECCHOHANBHBIC 3HAHUS;

2) GbopMHpPOBaTh y HUX UHTEPEC K Y4eOHO-IT03HABATEIbHOM JCATEIbHOCTH;




15

3) Hay4uTh CTYACHTOB OBJIAJCBATh IPHEMaMH TPOLIECCa MTO3HAHUS;

4) pa3BUBAThH y HUX CAMOCTOSITEIbHOCTD, aKTHBHOCTh, OTBETCTBEHHOCTB;

5) pa3BuBaTh MO3HABATEIbHBIC CIIOCOOHOCTH OYAYIIUX CIICIHAIHCTOB

CamocrosarenbHas paboTa BKIOYAET KaK H3Y4YEHUE TEKYIIMX M JIONOJHUTEIbHBIX
TEOPETUYECKUX BOIIPOCOB, TaK M COBEPIICHCTBOBAHWE HABBIKOB 110 PEIICHUIO MPAKTHUYECKHUX
3agau. Teopernueckue 3HaHUA SABIAKOTCS 0a30i [UIs MOHMMAHMS INPHHLMIIOB IOCTPOEHUS
MaTeMaTHYECKUX  MOJeNiel,  MaTeMaTW4ecKod  QopMmanm3aluyd  334ad  pacueTHOro
HPOEKTHUPOBAHUS.

Hanpumep, B pazmene «BekropHas anreOpa W nuHEHHas anreOpa. AHaTUTHYECKas
TeOMETPHs» TEMBbl, BBIHOCUMBIE Ul CAMOCTOSTEIBHOI'O M3YYEHHUS: B3aMMHOE DPACIHOJIOXKEHHE
JBYX IPSIMBIX Ha IJIOCKOCTH, B3aUMHOE PACIIOJIOKEHHUE MIPSIMON U TUNIOCKOCTH B ITPOCTPAHCTBE.

B pasgene «Benenue B aHanu3 u quddepeHunanbHoe MCUUCIeHHEe (QYHKIUM OJHOH
IIEPEMEHHOI» TeMma, BBIHOCHMAsl JUII CAaMOCTOSITEIbHOTO M3YyYEHUS: T'€OMETPUUYECKOE
IPUJIOKEHNE IPOU3BOJHOM; Hccie0BaHNe (PYHKIIMU U OCTPOeHUE e€ rpaduka.

B pasnmene «HeompeneneHHslld MHTErpal M ONPEACIICHHBI HHTErpajg IO OTPE3KY.
HecoOcTBeHHBI ~ MHTErpag.» TeMma, BBIHOCHMMAs JJIsl  CaMOCTOSATENbHOTO  M3Y4EHUS:
MHTETPUPOBAHUE pAIlMOHAIBFHOW JpoOHW; palMOHANM3ALUs; TEOMETPHUUECKUE TPUIIOKEHUS
OIpEIeIIEHHOT0 HHTETpaja Mo OTPE3KY.

B pasmene «IuddepeHnuansioe McUMCICHHE (QYHKIHH HECKOJIBKHX IEPEMEHHBIX)
TEMbl, BBIHOCUMBIE JJIsI CaMOCTOSATEIILHOTO M3Yy4YEHMs: KacaTeibHas IJIOCKOCTb M HOpPMajb K
MOBEPXHOCTHU; IPOM3BO/IHAS 110 3aJaHHOMY HaIlpaBJICHUSI U IPAJUCHT.

Ha npakTuueckux 3aHATUSX peLIArOTCs 3aaud MO TeMaM JIEKIMOHHOro Kypca. YacTb
3a/1a4 BBIHOCHUTCSI Ha CaMOCTOSITeNIbHOE peuleHue. CaMOCTOSITEIbHOE PEIIEHHE 3a/1ad TaKxKe
HE00XO0IMMO IIPU OJATOTOBKE K TEKYIIEH aTTeCTaluH.

CryneHT JpoibkeH o0JajaTh OCHOBHBIMH METOJAMU  MCCIEAOBAHUSA M PELICHUS
mareMaTHueckux 3ajgad. HeoOxoauma BbeIpaOOTKa NEPBUYHBIX HABBIKOB MAaTEMAaTHYECKOI'O
UCCJIEIOBaHMSI MHXKEHEPHBbIX 3a7ad (IepeBOJ pPEabHOM 3ajauyd Ha MaTeMaTHUYeCKUU S3bIK,
HOCTPOCHHE MAaTEeMAaTUYECKON MOJIENIH, BEIOOP HYKHOTO MaTeMaTH4ecKOro MeTo/ia €€ pelIeHus,
MHTEpIIpETallis M OLEHKa IIOJIy4YEHHOTO pe3yibTaTa) Ha IpUMepax 3adad CHEUaJIbHOCTH
(TeopeTHyeckas MeXaHUKa, (U3MKa, CONPOTUBJICHUE MAaTEpUAlIOB, CTPOUTENIbHAS MEXaHMKa,
TUIPABIMKA U Jp.), pa3BUTHE C 3TOM LIE€TbI0 HEOOXOAUMON MHTYHUIIMU B BOIpPOCAaX MPUIIOKEHUS
MaTEMaTHKH.

[Ipu moaroToBke K caave SK3aMeHa WM 3a4eTa peKOMEHIYEeTCs TI0JIb30BaThCS 3alUCIMU,
CHACIAHHBIMA Ha MPAaKTUYECKUMX M JIEKIMOHHBIX 3aHATHAX, a TaKXKe B XOJE TEKyIleu
camMoCTOsITeNbHOM paboThl. CHavana HEOOXOAMMO MOBTOPUTH TEOPETUYECKYIO YacCTh, a 3aTEM
NIEPEXOJIUTH K PELICHUIO 3a/au.

JlJis TOArOTOBKM K HANMMCAHUIO KOHTPOJIBHOM paboOThl HAJI0 MOBTOPUTH TEOPETUUYECKUMN
MaTepuai, W3JI0KEHHBI Ha JIEKLUAX, 3aT€M INPUCTYNUTh K pEIICHHIO 3a1ad. BHauane Hazno
M3YYUTh 337a4u, pa3oOpaHHbIe HAa MPAKTUYECKUX 3aHATUAX, @ 3aT€M CAMOCTOSTEIbHO PELIUThH
AQHAJIOTUYHBIE 33/1a4H U IPUMEPHI.

7. ®OH/I OLIEHOYHBIX CPEICTB /ISl IPOBeIeHNsI MPOMEKYTOUHOM aTTeCTAIUN
00y4YaIIUXCS M0 JUCHUILINHE (MOIYJIIO)

@DOH/I OLICHOYHBIX CPEACTB MO JUCIUIUIMHE (MOIYINIO) Ui MPOBEACHUS MPOMEXYTOUHON
aTTecTalliu, a TaKXXe TEeKYyIero KOHTpoJis odyyatouuxcs sisercs [Ipunoxxenuem 1 k paboueit
IporpaMMe JUCLHUIIINHBI (MOZYIIS).



16

OneHouHble MaTEpUabl Ui IPOBEIECHUS IPOMEKYTOUHON aTTECTALMHU, A TAK)XKE TEKYILETO
KOHTPOJISI IO TUCLUIUIMHE (MOAYNS) XpaHATCS Ha Kadelape, OTBETCTBEHHOHN 3a NpernojaBaHue
JAHHOW JUCLIMITIINHBIL.

8. IlepeueHb OCHOBHOIi M 1OMOJHHUTEIbHON YUeOHOM JIUTEPaTYPbl, HEOOXO0AMMOIi 1J1s1

OCBOEHUS IMCHUILIMHBI (MOIYJIs1)

Jl71st OCBOGHUS TUCIUIUIMHBI 00YYaroIIUics MOKET UCIIOB30BaTh:

— y4eOHO-METOIMYECKYI0 IuTepatypy, umetomrytocs B HTb HUY MI'CY,

— y4eOHYIO JUTepaTypy, pa3MeIIEHHYI0 B DIEKTPOHHBIX OnOInoreynsix cuctemax ObC
ACB u IPRbooks,
—  METOAMYECKYIO JIUTepaTypy, pazmeniénnyo B ObC HUY MI'CY.

[lepedyeHp UCHOIB3YEMOM TUTEPATYPBI €KETOAHO OOHOBIISETCS ¢ YUETOM YPOBHSI pa3BUTHUS
HAyKH U TeXHUKU U npejacTaBieH B [Ipunoxenun 2 k paboueil mporpaMmme IUCHUTIINHBL.

9. IlepeyeHnb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTH « AHTepHET»
(nanee — cerb «AHTEpHET), HEOOXOAUMBIX /1JIs1 OCBOEHHS TMCUMUILITUHBI (MOYJIs1)

HanmenoBanue pecypca cetu « IHTEpHET»

DIIEKTPOHHBIN afpec pecypca

«Poccuiickoe 00pazoBaHuey - (heaepaTbHbIA MOPTAT

http://www.edu.ru/index.php

Hayunas snekTpoHHast Onbnuoreka

http://elibrary.ru/defaultx.asp?

OnextponHas 6ubanoreunas cucrema IPRbooks

http://www.iprbookshop.ru/

DenepanpHasi YHUBEPCUTETCKasl KOMIIbIOTepHast ceTb Poccun

http://www.runnet.ru/

Nudopmarmonnass cuctema "EnuHoe OKHO [OOCTyma K .

(opuar N A AOCTy http://window.edu.ru/
00pa3oBaTeIbHBIM pecypcaM
HayuHo-TexHWYecKHii  JKypHal TIO  CTPOUTENBCTBY H

apxurektype «Bectauk MI'CYy

http://www.vestnikmgsu.ru/

Hayuno-texandeckas oubmmoreka HUY MI'CY

http://www.mgsu.ru/resources/Bibliotek
al

paznen «Kadenps» Ha opunuansaom caiite HUY MI'CY

http://www.mgsu.ru/universityabout/Str
uktura/Kafedri/

10.

MeToauueckue YKazaHnusl 1Jist oﬁyqamumxca M0 OCBOCHHUIO TUCHHUIIJIMHBI (MO}IyJ’Iﬂ)

IlepeyeHp BOMPOCOB MO paszfenaM JUCHMIUIMHBL (MOZYJS) AN CaMOCTOSITEIbHOTIO
M3Yy4eHHUs 00y4aroIuMuUCs IpUBEIEH B TaOIUIIE.

Ne HaumenoBanue pazaena Bormpocsl 11151 caMOCTOATENIBHOTO U3Y4eHHs
/ JUCTIUTUTUHBI (MOYIIS) (B mepuoJ TEOpETUIECKOro O0yUYESHHSI)

1 | Bextopnas  anrebpa W | B3aMMHOE PacIlOIOKEHHE JBYX MPSAMBIX Ha MIIOCKOCTH,
JTMHEHHAs anrebpa. | B3aMMHOE PACIONOKEHUE MIPAMON U TIOCKOCTH B
AHanuTHyecKas reoMeTpust IPOCTPAHCTBE

2 | Beemenne B aHanus. | reoMeTPUYECKOE MPHIIOKEHUE TPOU3BOIHOM; NCCIIEOBAHHE
nuddepeHnanbHOe GyHKIIUHU ¥ TocTpoeHue e€ rpaduka
WCYHCTICHHE GbyHKIIMN
OJIHOM IEPEMEHHOM.

3 | Heonpenenenusiit WHTErpUPOBaHUE PALlMOHAIBHOM Ipo0H; pallnOHATN3aLUs;
MHTCrpa u OIPeAC- | TEOMETPUIECKUE IIPHIIOKEHHUS ONIPENEIICHHOI0 NHTErpajia 1o
JICHHBIM  MHTEIpall 10 | grpe3Ky
otrpe3ky. HecoOcTBeHHBII
UHTErpai.

4 | duddepenunambaoe KacaTelabHas INIOCKOCTb U HOPMaJlb K IIOBEPXHOCTH;
HCYMUCICHNUE (yHKIMA | MpoM3BOIHAS TT0 33IaHHOMY HAITPABJICHHS U [PATHEHT

HCCKOJIbKUX IMCPEMCHHbBIX
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5 | OOBIKHOBEHHBIE 3agaun, mpuBOASIIUE K U PepeHINATIBHBIM YPABHCHHSIM.
mudhepeHnnaTLHbIC
ypaBHEHUS

6 | Kparnsle, kpuBonuneii-uple | CrienuaibHble BUIbI BEKTOPHBIX MOJIEH (COIEHOUAAIBHOE,
u MOBEPXHOCTHBIC | TOTEHIIMAIIBHOE, TAPMOHUYECKOE) UX OCHOBHBIE CBOMCTBA.
WHTETPAJIBI. OCHOBBI
TEOPHH TOJISL.

7 | Yucnoseie u | JlokazaTenbcTBO paaukaibHOro npuszHaka Komm.
(hyHKITMOHATBHBIE PSIBI

8 | Hduddepenmmansabie BriBog ypaBHEHUS TemutonpoBogHOCTH. Ilepexon ot
YpaBHEHHS €  YaCTHBIMHM | HEOQHOPOIHBIX KPAEBBIX YCIOBHH K OJHOPOIHBIM B 33Ja4aX O
TPOM3BOTHBIMH. pacupoCTpaHEHUH TEIJIa B KOHEYHOM CTEPIKHE.

9 | Teopusa Beposarnocrei u | Haxoxxnenue Hanbosiee BEpOSITHOTO YHCIA YCIIEXOB B pe3ysibTaTe
OCHOBBI ~ MaTEMATHYECKOH | «Ny» UCTbITaHUi bepHyun. BeruciaeHne 4ucioBbix
CTaTUCTHUKH. XapaKTCPUCTHUK ITOKA3aTCIbHOTO PACTIPEICIICHMSI.

[TepeyeHr y4eOHO-METOIUYECKOTO OOECIeUEHUs IS CaMOCTOSTEIBHOW PabOThI

00yJaroumxcs Mo IMCUUILTMHE (MOIYII0) MPUBEAEH B 11.0.

11. IIepeyenb HHGPOPMALMOHHBIX TEXHOJOTHH, HCIOJb3yeMbIX IIPH OCYIIECTBJICHUH
00pa3oBaTeILHOIO MPoOUECca MO0 AMCHHUILINHE (MO1YJ/II0), BKJIKYAS NepeYeHb
NMPOrpaMMHOro odecriedyeHnsi U MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTeM (IIpH

He00X0IUMOCTH)

11.1.  [lepeuenv unghopmayuouHvlx mMeXHONO2UL, UCHONBL3YEMBIX NPU  OCYULeCmEleHUl
obpazosamenvHo2o npoyecca

Ne HaumenoBanue pazjena AUCHUTUIHHBI

HNudopmanmoHHble TEXHOIOTHN
/I (Momyst)
1 |BekropHas anrebpa u nuHeiHas anreOpa.|DNeKTpOHHBINH Kypc Jekiuid. Tect. HTEpakTHBHOE
AHanuTHYeCKas TEOMETPHS oO1mieHne ¢ 00yJaromIMUCS.

2 |Beenenune B aHanms. JgudQepeHnnansHoe| IEKTPOHHBIH Kypce nekiuid. Tect. IHTepakTHBHOE

ucyrcieHue QYHKIUU OHOM MepEeMEHHON.  |00IIeHHe C 00YJYarOIUMUCS.
3 |HeompeneneHHslid HMHTETpadl ©  oOmnpeAe-|DNEeKTPOHHBIH Kypc nekuuid. Tect. IHTepakTUBHOE
JICHHBIN HHTETpa 1o OTpE3KY.|00IIeHHE ¢ 00YIaIOIUMHUCS.
HecoOcTBeHHbBIN HHTETPaT.

4 | TuddepennmansHoe wucyucieHue (QyHKIMK|INEKTPOHHBIH Kypc ekiuid. Tect. MHTEpakTHBHOE
HECKOJIBKHMX TTePEeMEHHBIX ol1eHne ¢ 00yJaroIMMHUCS.

5 |OObIKHOBEHHBIE middepenunansHble| NEKTPOHHBINA Kypce Jekiuuid. Tect. IHTepakTUBHOE

ypaBHEHUS o0IIeHue ¢ 00y4arOIIIMUCS.

6 |Kpatnsre, KpUBOJIMHEN-HBIE 1| DneKTpoHHbIN Kypc Jeknunil. Tect. UHTEpakTHBHOE

MOBEPXHOCTHBIE MHTErpasibl. OCHOBBI TEOPHH|0OIICHHUE C 00YJIAFOIIIUMUCS.
TOJIS.

7 |YucnoBble ¥ GYHKIUOHAIBHBIE PSIbI OnexTpoHHbIN Kypc nekuni. Tect. MHTEpakTHBHOE

ob1reHre ¢ 00yJarOIUMHACS.

8 |duddepeHimanbhple ypaBHEHHMS C YacTHBIMH| DJIEKTPOHHBIH Kypc jekuuid. Tect. HTEepakTHBHOE

TIPOM3BOTHBIMHL. oO1mieHne ¢ 00yJaroImuMucs.
9 |Teopus BEpOATHOCTEN u OCHOBBI| QJIEKTPOHHBIN Kypc nekiui. Tect. IHTepakTHBHOE
MaTeMaTHYECKOW CTaTUCTUKU. o01IeHue ¢ 00y4aroIIMUCS.
11.2.  Ilepeuenv npocpammnoco obecneuenus, UCHOAb3YEMO2O NPU  OCYUeCMBIeHUl

06p613060m€ﬂbH020 npoyecca
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HpI/I OCBOCHHUN OUCHHUIUIMHBI UCHOJB3YCTCA JIMICH3MOHHOC U OTKPBITOC IMPOTrpaMMHOC
obecrieuenue, ykazanHoe B [Ipunoskennu 3 k paboueli mporpamme.

11.3.  Ilepeuenv unghopmayuonHvix CnpasoyHvIx cucmem
HudopmaninoHHO-O0MOIHMOTEYHBIE CUCTEMBI

HammenoBaane UBC DNeKTPOHHBIN aJipec pecypca
Hayynas snextponHasi Oubnmnoreka http://elibrary.ru/defaultx.asp?
Dnekrponnas 6ubnuoreunas cuctema IPRbooks http://www.iprbookshop.ru/
Hayuno-texuuueckas 6ubmmorexka HIY MI'CY http://www.mgsu.ru/resources/Biblioteka/
12. Onncanue MaTepuaIbHO-TEXHUYECKOI 0a3bl, HEOOXOAMMOM IS OCYIEeCTBJIEHHS

06pa30BaTeJ’IbHOF0 nmpouecca nmo 1MCIHuIlJINHE (MO}IyJ’IlO):

VY4eOHble 3aHATUS MO JAUCHUILIMHE MPOBOIATCS B 000PYJOBAHHBIX YueOHBIX KaOWHETax,
OCHAII[CHHBIX COOTBETCTBYIOLIMM 00OpYJIOBAaHHEM M NPOrpaMMHBIM oOecrieueHneM. [lepeueHs
MaTepUalIbHO-TEXHUYECKOT0 00eCIIeUeH s AUCHUILTHHBI (MOayJis) npuBeaéH B [Ipunoxenun 4 k
paboueii mporpamme.
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[Tpunoxenue 1 k paboueii mporpamme

Mudp HanmeHnoBaHMe TUCIMIUIMHBI (MOJTYJIS)
b1.b.11 Maremaruka
Kox nampasieHus moarotoBku / 08.05.01
CTEUATBHOCTH
Hamnpasnenue moarotoBku / CTpouTenbCTBO YHUKAJIBHBIX 3/JaHUN U COOPYKEHUIN
CHEIHAIbHOCTb
Hauwmenosanue (s1) OIIOIT CTpouTEenbCTBO BBICOTHBIX M OOJIBIIETIPOJICTHBIX 3aHUN
(HarpaBICHHOCTH / TPODUIIB) U COOPY>KCHHH
I'ox navana peanuszanuu OITOIT 2013
YpoBeHb 00pazoBaHus CHCIATUTET
dopma 00yueHus OYHas
I'on pa3zpaboTku/0OHOBIEHUS 2017

DOoH/1 OLIEHOYHBIX CPEJCTB /JIsl IPOBeeHUs POMEKYTOUYHOM aTTeCTAMHM M TeKyIero
KOHTPOJIS1 00y4aKIIUXCcs M0 JUCHUILINHE (MOAYJIIO)

1. Ilepeuenv Kkomnemenyuii ¢ yKazaHuem 3>mManog ux QOpMuUposanus 6 npoyecce
0c60eHUsl 06paz08amenbHOl NPOSPAMMbl

dopmMupoBaHUE KOMIIETCHIIMM TMpU H3YYCHUHM AUCUUIUIMHBI (MOIYJNs) MPOUCXOIUT
MOATAIHO, TI0 MEPE OCBOCHUS 00YJAIONTUMHUCS PA3/IeTI0B JUCITUIUIMHBI (MOIYJIS).

Kon
KOMIIETEHLIUU Oransl popMUPOBaHUS KOMIETSHIHH (pa3aeibl TEOPETUIECKOT0 00yUeHNs)
no PI'OC
1 2 3 4 5 6 7 8 9
OIIK-6 + ¥
OIIK-7 + + + + + + + +

2. Onucanue nokaszameneu u Kpumepuee OUEHUBAHUA Komnemenum? Ha pas3iu4Hblx
amanax ux qbopMupoeaHuﬂ, onucarue wKajl OyeHUBaHusl

OnenuBanue GpopMHUPOBaHHS KOMIETEHIMH OCYILECTBIISETCS MOCPEICTBOM MPOXOXKICHHUS
oOyuaromumucs GopM IPOMEKYTOUHOM aTTeCTalli U TEKYILErO0 KOHTPOJIS.

OnenuBanue (opMUpOBaHMS KOMIIETEHIIMH TNPOM3BOJUTCA HAa OCHOBE IIOKa3arenen
OLICHMBAHMSI, YKa3aHHBIX B 11.2. pabouell MporpaMmal.

2.1.0Onucanue noxazameneil u popm oyeHU8AHUSL KOMNEMeHYULL

dopMaMM  OLEHHMBAHUS KOMIIETEHUWH SIBIAFOTCS  MEPOIPUATHSA  MPOMEKYTOUYHON
aTTeCTalluM U TEKYILEro KOHTPOJS M0 JUCHMIUIMHE (MOJIYII0), yKa3aHHbIE B yUeOHOM IJIaHE U
B 1.4 paboueii mporpaMMBI.

B3aumocBs3b ¢popM 1 nokaszarenel olleHuBaHUs KOMIIETEHIIMI TPpUBEIeHa B Ta0IHULIE.




dopma OlIEHUBAHUA =
Tekymuit KOHTPOJIb IIpomexyTouHas £
aTTecTalus 2
Q 2o~ S
o 0 &
= o =
(S S 5
8 38 — ~ n < o) ©o o~
9 R < < < < < « «
= EQ & & & & & 3 3
= S © o o o o o o o) =
S L = O O O O [t [t [t -
=1 < = < < < < [s] < < o =
= S5 =¥ =¥ =¥ =¥ =¥ =9 =9 < 5
1) S K = = = = w = = on o o
= S < < < < < < < 0] Tz S
Q © 2 sy sy sy sy sy o=t o=t — ~ o = T 3
= = § 8 8 8 8 8 8 8 o O o
S = = = = = = = = o o o o o0
g 8 S S S S S S S o ) ) o H
= o, e, o o o oY oY = = = = = J
= = = = = = B B < < < ) [SE=
= 15 o o o o o T T N A 3] o D 3
o <z = = = = = S S i & % = © 3
~ -’ ~ ~ ~ ~ ~ ~ ~ M M M o O =
1 2 3 4 5 6 7 8 9 10 |11 12 |13 14
OIIK-6 | 31 + + + + + + + T + n n n
V1 + + + + + + + + + + + +
H1 + + + + + + + + + + + +
OIIK-7 | 32 + + + + + + + + + + + +
V2 + + + + + + + + + + + +
H2 + + + + + + + + + + + +
UTOrO + + + + + + + + + + + +

IIpu

2.2.0nucanue wKavl u Kpumepuee OyeHUBaHUA

QG depeHIIMPOBAHHOTO 3a4€Ta UCIIONb3YeTCs YeThIPEX OayuTbHAs IIKaJla OI[CHUBAHUS:
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NPOBENIEHUN  TNPOMEXKYTOYHOH  arrectaumu B (opmMe  DK3aMeHa,

YpoBeHb OCBOEHUS Onenka
MuHUMAaNbHBIHA «2» (Hey10BJIETBOPUTEIIHHO)
[Toporossrii «3» (yIIOBIETBOPUTEILHO)
YrinyOneHHbIN «4» (xopomio)
[TponBuHyTHII «5» (OTIINYHO)

KpI/ITepI/IHMI/I OLICHUBAHHUA YPOBHS OCBOCHUA KOMIIETEHIIUN SBISIOTCH:

IToka3arenu
OLIEHUBaHUS

Kpurepun onienuBanus

3Hauus

3HaHME TEPMHUHOB U OIPEEICHUM, MOHATHI

3HaHME OCHOBHBIX 3aKOHOMEPHOCTEW U COOTHOILIEHU, TPUHIIUIIOB

O0BEM OCBOCHHOT'O MaTepuala, yCBOCHHE BCEX MUIAKTUUECKUX €TUHUIL
(paznenoB)

IIoaHoTa OTBETOB

HpaBI/IJ'H:HOCTL OTBCTOB

YETKOCTh U3J105KEHNSI U HHTEPIIPETAIUN 3HAHUN

VYmMmenus

OcBoeHME METOIUK - YMEHHE PELaTh (TUIIOBBIE) IPAKTUUECKUE 3aJaUH,
BBITIOJIHSATH (TUIIOBBIE) 3aJJaHUS

YMeHue ucnoab30BaTh TCOPCTUUCCKUC 3HAHUSA TJIA BBIGOpa MCETOJHUKHU
peICHuA 3a4a4, BBIIOJTHECHUA SallaHI/Iﬁ
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YMeHHe NPOBEPATh PEIICHUE U aHATIU3UPOBATH PE3YJIbTATHI

YMeHne kauecTBeHHO 0(hOpMIISITh (MPE3EHTOBATh) PEIICHUE 3a71a4 U
BBIIIOJIHEHUS 3aJaHUN

Hasriku

Harixu peiCHuA CTaHI[apTHBIX/ HCCTAHAAPTHBIX 3a/la4

beIcTpOTa BBIITOIIHEHUS TPYAOBBIX ACUCTBUI
O0BEM BBIIIOJIHEHHBIX 3aIaHUI

KavecTBO BBINOJHEHUS TPYIOBBIX JEHCTBUI

CaMOoCTOSTEILHOCTD IJIaHUPOBAHM BBINIOJIHCHUS TPYAOBBIX ,Z[GflCTBPIfI

3. Tunogvle koHmMpObLHbIE 3A0AHUA ULU UHBIE MAMEPUANbl, HeoOXooumble O0isl OYEHKU
3HAHULL, YMeHUll, HA8bIKOG U (UNIL) Onblma 0esimelbHOCU, XaPAKMepUsyouux 3mansl
Gopmuposanus komnemenyui

3.1.IIpomesicymounas ammecmayus

[IpoMexxkyTouHasi arrecranus MPOBOJUTCS B COOTBETCTBUM C [lonokeHMEM O TeKyleM
KOHTPOJIE U IPOMEXKYTOUHOM arTecTanuu odydaromuxcs HUY MI'CY.

HepequL THUIIOBBIX BOHpOCOB/3a,I[aHI/II71 IJIA IIPOBCACHHA 5K3aMCHA B 1 CECMECCTPEC (quaﬂ

dopma oOyueHus):
HanmenoBanme
Ne pasiea Bompocsr / 3aganus
/11 JTUCIIUILINHBI
(Momysst)
1 Bekropuas anre6pa | 1. OnpezeneHue BekTopa. JIMHEHHBIC ONepaIiy Ha/l BEKTOPAMHU:

W JIMHElHas anredpa.
AHamuTHueckas
reoMeTpus

CJIOKEHHE BEKTOPOB, YMHO)KEHHE BEKTOpA Ha YMCIIO (ONPEAEIECHHUS).
CBo¥icTBa JIMHEHHBIX Orepalnii (IEpeYHCIUTB ).

2. KonnHeapHbIe 1 KOMITTaHApHBIE BEKTOPHL. PaBEHCTBO BEKTOPOB.
OpT BekTOpa, HaNpaBJIAIOIIE KOCUHYCHI BekTopa. HeoOxoammeblii 1
JIOCTaTOYHBIN MPU3HAK KOJUTMHEAPHOCTH B BEKTOPHON M KOOPAWHATHON
dopmax (10Ka3aTenabCTBa).

3. basuc Ha mmockoctr. Teopema 0 pa3nokeHUH BEKTOpa Ha THIOCKOCTH
o 6azucy (J1okazarenbeTBo). basuc B mpoctpancTse. Teopema o
Pa3JI0KeHNH BEKTOPA B IPOCTPAHCTBE M0 6a3ucy((hopMyIHpoBKa,
4epTEX).

4. KomroHeHTa BEKTOpa 110 OCH, MPOEKIHs BEKTOpa Ha OCh
(onpenenenue). CoiicTBa MpoeKiui (nepedncianTs). [IpsmoyronbHble
KOOP/IMHATBI BEKTOPA, UX T€OMETPUYECKHUI CMBICIL. JIMHElHbIe
olepanyy Hajl BEKTOPaMH, 3aJaHHbBIMU KOOPANHATAMHU.
[IpsiMoyrosbHBIE KOOPANHATHI TOUKH.

5. CkanspHoe Mpou3Be/ieHre IByX BeKTOpoB (omnperenenue). CBoiicTBa
CKaJISIPHOTO MTPOU3BENICHNUS (TIEPEUHCINTD), (PU3NUECKUIT CMBICIT
CKaJISIPHOTO Tpou3BeieHns. HeoOX0aMMBbIii 1 TOCTaTOUHBII TIPH3HAK
MEPIIEHINKYIISIPHOCTH IBYX BEKTOPOB (JI0Ka3aTeNIbCTBO).

6. BeraucieHne CKaIsipHOTO MPOU3BEACHNUS B PSIMOYTOJIBHOM CHCTEME
KOOpJMHAT (BBIBO (DOPMYJIBI).

7. OpueHTalus TPOHKH BEKTOPOB (OIpesiesieHHs PaBo U JIEBOI
TPOWKHU BEKTOpPOB). BekTopHOE npou3BeieHNe IBYX BEKTOPOB
(onpenenenue). CBOKWCTBA BEKTOPHOTO MPOU3BEICHUS (IIEPEUHCIUTH ).
I'eomeTpruecknii CMbICIT MOAYJISI BEKTOPHOTO IIPOW3BEICHMS.
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HaxoxxieHrie BEeKTOpOro Mpou3BEACHUS B IPSIMOYTOJIBHOM CUCTEME
KOOp/IMHAT.

8. CmeraHHOE MTPOM3BEICHUE TPEX BEKTOPOB (OIPECIICHUE), €TO
cBoiicTBa (TIepeuncnuTh). HeoOX0 MBI U TOCTaTOYHBIN TPU3HAK
KOMILJIAHAPHOCTH TPEX BEKTOPOB (I0Ka3aTebeTBO). ['eomeTprdeckuit
CMBICIT MOJTYJISI ¥ 3HaKa CMEIIIAHHOTO MTPOHU3BeIeHNs. Brrancienre
CMEIIaHHOTO MPOU3BE/ICHUSI B TIPSIMOYTOJIBHOM CUCTEME KOOPIMHAT
(BBIBOJ (hOPMYIIBI).

Beenenue B ananms.
middepeHnnaILHoe
WCYHCIICHHE
byHKIIH OJTHOM
MepEeMEHHOM.

9. Onpenenenue npenena Gynakimu y = f(X) mpu X — X;.
['eomerpuyeckast HHTEpIIPETAIHSI.
10. Onpenenenre GECKOHEUHO MAJIOW BETUYMHBI Ipu X —> X .

I'eomerpuueckas unreprperanus. CBoicTBa 6€CKOHEYHO MaJbIX (C
JI0Ka3aTelbCTBOM OJIHOT'O U3 CBOMCTB).

11. Onpenenenune 6€CKOHEYHO OONBIION BETMYMHBI IpU X —> X;.

['eomerpuueckas uHTEpIIpeTanus. Jloka3arenbcTBO TEOPEMBI O CBSI3U
0eCcKOHEYHO OONBIION U OECKOHEYHO MAaJIOH.

12 Teopema 0 pa3sHOCTH MEKIY (DYHKIIUEH U TIPEICIIOM.
13.Onpenenenue npenena pyakuuu y = f(X) mpu X = X;.
['eomeTpuueckast UHTEpIIPETALHSL.

14. Teopemsl 0 npenenax: npeaea CyMMbl, IPOU3BEIACHUS M YACTHOTO
IBYX (YHKIUH, UIMEIOIIUX Mpesen (C J0Ka3aTelbCTBOM OJJHOM U3
TEOpEM).

15. CpaBHenue 6eckoHeuHO Matbix. CUMBOJI «O»- Manoe. Teopembl 00
SKBUBAJICHTHBIX OECKOHEYHO MAJTBIX BEJIMYMHAX (C JIOKA3aTeILCTBOM
OJTHOM M3 HUX).

16. IlepBbIit 3aMedaTeNIHHBIN TIpeae (C JOKA3aTEIBCTBOM).
CrnencrBusi epBOro 3aMevaTeNIbHOTO Mpeesa

17. Bropoii 3ameuarenbHblii ipenen (popMyarpoBka, cxema,
JOKa3aTeNnbCTBa), mpuMepkl. JJokasats, uto npu X — 0 6eckoneuno

manbie (8 * -1)u X, IN(1+X) u X OyayT SKBMBAICHTHBI.

18. TTonsitue o npupamennn Gpynkimu y = f(X) . HenpepbiBHas
¢byHKIMS B Touke. ToukH pa3peiBa U UX KiacCU(UKAIIHSL.

19. /IBa onpenenenys HENPEPHIBHOCTU (DYHKLIUH B TOUKE, UX
PaBHOCHIIBHOCTb.

20. HeripepbIBHOCTb CyMMBI, IPOU3BEIEHHS U YaCTHOTO JIBYX
HeNpepbIBHBIX (DYHKIUH (C T0KA3aTeIbCTBOM OJTHOM U3 TEOPEM).

21. CnoxHasi QyHKLUS, HETIPEPBIBHOCTh CIIOKHOM (PYHKIIUH.

22. Onpenenenre npon3BoaHoi GyHkimu y = f(X) u ee
T€OMETPUYECKHUN CMBICI. YPaBHEHUs KacaTeIbHOM U HOPMaIA K KpUBOU
y = f(X)(c BeBOZOM).

23. IpaBuna muddepeHmpoBaHus CyMMBI, IPOU3BEAEHHUS H YaCTHOTO
(C BBIBOZIOM OJTHOTO U3 HHUX).

24. BbiBoJ1 (hOPMYJIBI JUIsl TIPOU3BOAHBIX TPUTOHOMETPUUECKHUX
GyHKIMIA Y =SIN X, Y =19X.

25. BbiBoz1 (popMyIIbI Tt TPOU3BOAHBIX (pyHKIMA Y = a”,

y=log, x.

26. Ilonsarue obparHoit pyHkimu. Teopema o auddepeHIpoBaHUI
B3aUMHO 00paTHBIX (QYHKLHI.

27. BoiBo1 (hopMyITbI TSt TPOU3BOHBIX PYHKIMKA Y = arcsin X,
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y = arctgx.

28. CnoxxHast (QyHKIHS, TPOM3BOHAS CIIOKHON (PYHKLIUH.

29. [Tapamerpudeckoe 3aganue GyHKIun. J[okazarenbcTBo
TEOPEMBI O MPOU3BOAHON (QYHKIINH, 3aIaHHOM MMapaMeTPUICCKH.
30. CBs13p MEXIy CYIIECTBOBAaHUEM ITPOM3BOJHON B TOUKE U
HenpepbIBHOCTBIO PyHKIMK y = T (X) B 3T0# TouKe (C
JokazaTenbcTBOM). [IpuBectu npumMep HenpepbIBHOH (GyHKINH, HE
HMMEIOILIEH IPOU3BOIHOM B HEKOTOPOM TOUKE.

31. Onpenenenue audpdepenimpyemont pynkuun y = f(X) B Touke
Xy. Onpenenenue auddepenpana df(x). 'eomerprueckuii cmMbict
muddepenipana df(x).

32. Teopema ®@epma, reoMeTpruecKas HHTEPIIPETAIIHS.

33. Teopema Poiist, reomeTpruecKkasi HHTEPIIpETaLusl.

34. Teopema Jlarpanska, reoMeTpu4ecKasi HHTEPIPETALHSL.

35. Onpenenenune Gynkiuu y = f(X), Bo3pacraromiei u
yOBIBaroIeil B nHTEpBaje. J[0ka3aTenbCcTBO 10CTATOYHOTO
NpU3HaKa yObIBaHUS (YHKIIMU B HHTEPBAJIE.

36. /lokazaTenbCTBO JOCTaTOYHOTO MPU3HAKA BO3PACTAHHS
(GyHKIIMHY B UHTEpBAJIE.

37. OnipezienieHre TOUKH MUHUMyMa 1 TOYKH Makcumyma y = f(X).
JlokazarenbCTBO HEOOXOMMOTO MPU3HAKA SKCTpeMyMa (DYHKIIHH
y=f(x).

38. JlokazarensCTBO MEPBOTo JOCTATOYHOTO TMPU3HAKA SKCTPEMyMa
dyrxmm y = f(x).

39. Bropoii 10CTaTOYHBINA NTPU3HAK SKCTpEeMyMa (QYHKIIUU

y = f(X) (popmynuposka).

40. OrpeienieHre BBITYKIIOCTH BBEPX Y BHH3 Tpaduika QyHKIHH

y = f(X) BunrepBae. JlocTrarouHblif MPU3HAK BBITYKJIOCTH BBEPX
(BHU3).

41. Onpenenenne Touky neperunda. HeoOxoaumblil pu3HaK TOUKU
neperuoa.

42. Acumrrrotel rpadmka pyakimu Y = f(X). Haxoxaenue
BEPTHKAIBHBIX ¥ HAKJIOHHBIX aCHMIITOT (YCJIOBHS CYIIECTBOBAHHUS
ACUMITOT).

43. JlocTaTouHBIN MPU3HAK TOYKH Ieperuoa.

[lepeueHb TUNIOBBIX BONPOCOB/3a/laHUi JUIsl POBEICHUS dK3aMeHa BO 2 ceMecTpe (ouHas

dbopma oOyueHus):
HaumenoBanue
11\22] HHEE?;GHH;HH Bompocsl / 3ananus
(Mo Tyst)

3 | HeonpeneneHusIit 1. IlepBooOpasnas ynkims. Teopema o pa3HOCTH IBYX IEPBOOOPA3HBIX
HHTErpall U | (c nokaszarenbcTBoM). Heompenenennwlii uHTerpan. [Ipocreiiiie
OnpeeIeHHbIH CBOIMCTBA HEONPENIEICHHOTO WHTErpaia (C J0Ka3aTeIbCTBOM OJTHOTO M3
HHTETrpail 110 HUX).

OTPE3Ky. . 2.3amaua O IUIOMIATM KPWBOJIMHEHHOH Tparelmy, NpUBOIAIIAS K
HecoOGcTBennsrit
—— MOHSTHIO OMPEIENICHHOI'0 MHTETPaJia Mo OTPE3KY.
3. Beramciienne OmpeneneHHoro HWHTErpaga mo ortpesky. Dopmyna
Herorona-JIeiOHuIIa (C BEIBOIOM).
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4. OCHOBHBIC CBOMCTBA OIPENEICHHOIO HWHTErpaja Mo OTpe3Ky (C
JI0Ka3aTeIbCTBOM OJHOTO U3 HUX).

5. Teopema 00 OllEHKE OMNpPEIEICHHOIO MHTErpajga IO OTPE3KY,
JI0Ka3aTeJIbCTBO,

TEOMETPUYECKHIA CMBICIL.

6. Teopema o0 cpenHeM 3HadyeHMH (YHKIMM Ha  OTPE3KE,
JIOKa3aTeIbCTBO, FTEOMETPUYECKHIA CMBICI.

7. TeopeMa O TPOM3BOMHOM MHTErpaia C TEPEMEHHBIM BEPXHHM
TIPEIEIIOM (C JIOKA3aTeILCTBOM).

Huddepennnansaoe
UCUHUCIICHHE
GyHKIIH
HECKOJIBKHX
MEPEMEHHBIX

8. Yactaele  npupamenms  ¢ymkmmm  z=f(X,y).  Yacraeie

IIPOU3BO/IHBIE (OIPEETIEHUE U UX T€OMETPUUECKHI CMBICIT).
9. lNonnoe mpupamenne dynxumn  Z = f (X,y). HenpepsiBrocTs

byuakunn z = f (X, y) B TOUKe (OmpeIeiieHIe).

10. HenpeppiBHOCTh (DYHKIIMM B 3aMKHYTOH OTpaHUYECHHON 00JIacTH.
CgroiictBa (yHKIMI, HENPEpHIBHBIX B 3aMKHYTOW OTpaHUYCHHOM
obnactu (popmynupoBKa).

11. Tlonsitue  cnoxkHOW  (PyHKUMM  HECKOJBbKMX  HE3aBUCHMBIX
MEePEMEHHBIX.

JuddepentmpoBanue CII0KHON (QYHKIMH (C BEIBOIOM).

12. Onpenenenrie muddepenuupyemoin  Gyukimu Z = f (X, y) B
touke. Onpeenenue mosHoro auddepenimana dz.

13. Cesi3p Mexay muddepenimpyemoctoio GyHkimn Z = f (X, y) u
HeNpepBIBHOCTBIO GyHKIK Z = f (X,y) B TOUKE (C HOKA3ATETECTBOM).

14.Cesizp Mexy suddepenumpyemoctsio Gyuxunn z = f (X, y) u

CYILIECTBOBAaHMEM  YaCTHBIX  NPOM3BOAHBIX B TOuke  (C
JIOKA3aTeIIbCTBOM).

15. locratounoe YCIIOBHE muddepeHtmpyeMocTu byHKIMN
z=f(xy) (bopmymposka).

16. KacarenpHas ~ TJIOCKOCTh W HOpPMallb K [TOBEPXHOCTH
(ompenenenue). Teopema o CyIIecTBOBaHMM KacaTeIbHON IIOCKOCTH (C
JIOKA3aTeII,CTBOM).

17. lomupid  muddepenuman QyHkummM — (ompeneseHHe U €ro
TEOMETPUYECKUI CMBICIT C 0O0CHOBaHHEM).

18. YpaBHeHue KacaTenbHON IJIOCKOCTH U HOPMAM K TIOBEPXHOCTH (C
00OCHOBaHHUEM).

19. Onpenenennie TOUKM MakCMMyMa M TOYKM MHHMMyMa (QYHKIMU

Z= f(x, y). HeoOxomMblii TipH3HAK CYIIECTBOBAHUS HKCTpeMyMa

dysxkumm z = f (X,y) (¢ mokasarenscTBOM).

20. JlocTaro4yHblii TpPU3HAK CYIIECTBOBAHUS JKCTpeMyMa (DyHKIMH
z=f (X, y) (DopmyspoBKa).

21. MNpomssogpast  dyrxwm U =U (X,y,Z) 1o  HanpasieHHio
(ompenenenue u BBIBO/]
(OpMYIIBI 151 BBIYMCIICHUS).

22. I'pamuent ¢pynxmm U =U (X, Y, Z) B Touke (onpeneneHue). CBi3b

MEXKTy TPOU3BOTHOM TIO HAMpaBICHUIO W TpaaueHToM (QyHKImH (C
00OCHOBaHHEM).
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OOBIKHOBEHHbBIE
nuddepeHInanbHbIC
YpaBHCHHUS

23. Onpenenenne  muddepeHIMaTLHOTO  ypaBHEHHs, €ro  TOpsKa,
pemenms. 3agava Koum s ypaBHemms Y’ =y(X,y) u ece
reoMerpuueckas uHreprnperaiusa. OOmee ¢ YacTHOE  peEILCHUE
ypaBHeHus 1-To mopsiaka.

24. Teopema Komm o CyIecTBOBaHMM W €IMHCTBEHHOCTH PEIICHUS
3anaun Ko y1s1 ypaBHeHUs

y' = y(x, y) (bopmymupoBka). ['eomerpudeckas HHTEPIIPETAIS

Teopembl Korim.

25. Meton wuHTEerpupoBanus Ju(depeHINAIBHBIX ypaBHEHHH 1-TO
HOpsIKa  C  PasICISIONMMUCS — TIEPEMEHHBIMU U OJHOPOIHBIX
YpaBHEHHUH.

26. Meton ~ WHTErpUpOBaHHMS  JIMHEHHOrO  JAu(depeHITaIbHOTO
ypaBHeHUs 1-ro nopsixa.
27. Meto MHTETpUpOBaHKs YpaBHEHHS bepHyum.

28.Tlone HampaBIicHHI, OMpeaeasieMoe ypaBHeHHeM Y = y(x, y).
W3zokmunabl. Meton Diinepa npuOmMMKEHHOTo pereHus 3aqaun Komm
juist ypaHenusi Buza Y' =Y (X,Y).

29. YpaBHeHHsT BBICIIMX TOpsAKOB. 3amada Komm jyis  ypaBHEHHs
y"=f(X,y,y')n eec reomerpuueckas wunrepnperaws. Obuwee u

YacTHOE pereHus U PepeHIMaTIbHOTO YPaBHEHHUS BTOPOTO TTOPSIKA.
30. Meronpl TMOHIDKEHHS TOpsiKa JJIsl PEIIeHUs] ypaBHEHHH BUa
f(xy,y)=0u f(y,y,y")=0.

31. JIunetinplii qudhepeHITaTbHBIN OIIepaToOp U €ro CBOMCTBA.

32. JluneliHash 3aBUCHMOCTh ¥ HE3aBUCUMOCTh CHUCTEMBI (DYHKIIHIA.
@yHIaMEHTAIbHAs CHCTEMa PELICHUM JIMHEMHOIO  OJXHOPOIHOIO
middepeHIManbHOro  ypaBHeHusT n-ro  nopsaaka.  Omnpenenurenb
Bponckoro.

33. CBoiicTBa pelIeHni TMHEHHOTO OJTHOPOAHOTO AU(depeHITHATEHOTO
ypaBHEHHUS (C JJOKA3aTEILCTBOM).

34. Teopema 0 CTPYKType OOLIEro peleHus JTMHEHHOTO OJHOPOIHOTO
M depeHIMaTbHOTO YpaBHEHUS N-TO MOpsAAKa (C 10Ka3aTeIbCTBOM).

35. Teopema 0 CTpyKType OOLIEro pelieH s JIMHEHHOTO HEOJTHOPOTHOTO
M depeHIMaTbHOTO YpaBHEHUS N-TO MOpSAKa (C 10Ka3aTeIbCTBOM).

36. JIuneiitHoe omHOpoaHOE JUpdepeHIaIbHOe ypaBHEHHE 2-TO
MopsiIKa C  TIOCTOSIHHBIMH Koo duimentamu.  DyHaaMeHTaTbHAs
cuCTeMa pelleHHH U oOIlee pelieHue B Clydae pasIMuHbIX
JEUCTBUTEBHBIX ~ KOPHEH  XapaKTEpPUCTHMYECKOrO  ypaBHEHHS (C
JIOKa3aTebCTBOM).

37. JluneiiHoe omHOpomHOE Ju((depeHIMaTBEHOE  YpaBHEHUE 2-TO
nopsiiIka € TOCTOSHHBIMU ~ Kod(duimentamu.  DyHaaMeHTaTbHAs
CHCTeMa pelIeHMid W OoOImee pelieHre B CIydae KpaTHBIX
NECTBUTENBHBIX ~ KOPHEH — XapakTepUCTUYECKOro  ypaBHEHUS  (C
JIOKA3aTeII,CTBOM).

38. JIuneitHoe omHOpoaHOE U depeHIaIbHOe ypaBHEHHE 2-TO
Mopsfka C TOCTOSHHbIMH K03 duimentamu. DyHIaMeHTaIbHas
CHCTeMa pelIeHHH U olllee pelieHre B Cllydyae KOMIUIEKCHBIX KOpHEH
XapaKTEPUCTHUECKOTO YPaBHEHHS (C JJOKA3aTEITLCTBOM).

39. Jluneiinoe HeomHOpomHOe M depeHIMaTbHOe ypaBHEHHE 2-TO
nopsiaka. Meron
BapHallMY MPOU3BOJILHBIX TTOCTOSIHHBIX (C JIOKAa3aTeNIbCTBOM).
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JluHeitHas 3aBUCUMOCTD U HE3aBUCUIMOCTh CHCTEMBI (DYHKIIUI Ha
WHTEpBAIC.

Onpenenurens BpoHCKOro U €ro CBs3b C JIMHEHMHOM HE3aBUCUMOCTBIO
CHCTEMBI PEIICHUH JTMHEHHOTO OTHOPOIHOTO T (h(hepeHITHATBLHOTO
ypaBHEHUS (C JI0KA3aTeILCTBOM).\

[lepeuenpb THMOBBIX BOIMPOCOB/3aaHM JUIsl MPOBEIEHUS dK3aMeHa B 3 cemecTpe (ouHast

dopma oOyueHus):
HaumenoBanue
J‘;{ HHEE;?{?;HH Bomnpocs! / 3aganus
(Momyst)
6 | Kparusie, 1.3ajaua o0 Macce KpUBOHM, MpUBOAAIIAS K  MOHSITHIO

KPUBOIMHCHHBIC H | KpUBOJMHENHOIO HHTErPAJIa 110 JAJMHE KPUBOM.
HOBCPXHOCTHBIC 2.3amaya 0 Macce IUIOCKOM IUIACTHHBI, TPUBOJANIAS K TOHSTHIO
UHTCTDAJIBL. JIBOMHOIO MHTErpaa.
SSE:BH TCOPHH | 3 3anaya 0 Macce M3OTHYTOH IUIACTHHBI, IPUBOAMAS K MOHSATHIO

MMOBEPXHOCTHOI'O MHTErpajia 1-ro poaa.

4.3amaua o Macce Tesa, NPUBOAALIAs K IOHATHIO TPOHHOrO
WHTETpaja.

5. I[lonarue wuHTerpasbHOM cymmbl. OmnpeneleHHbIH HHTErpal Io
¢durype Kak mpeien HHTErpalibHOM CyMMBI. Bupl omnpeneneHHbIX
HMHTETPaoB.

6. OCHOBHBIC CBOMCTBA OINPEACICHHBIX HHTEIPAIOB (JI0KA3aTEIHCTBO
CBOMCTB /ISl pA3JIUYHBIX TUIIOB UHTETPAJIOB).

7. JIBoiino uHTerpas. OmnpeneneHrue U T€OMETPUUYECKUM CMBICT (C
TTOSICHEHUEM ).

8. KpuBonunelinplii wHTErpan mo iMHEe KpuBoW. OmpeneneHue u
T€OMETPUUYECKUN CMBICT KPUBOJMHEHHOTO HMHTErpaja Mo IJIOCKON
KpUBOH (C NOSICHEHUEM).

9. Boluucrnienue KpUBOJIMHEHHOrO MHTErpaja Mo JUIMHE Ul
pa3IuyYHBIX croco0oB 3agaHus KpuBoil. [lnmomaap mnoBepxHOCTH
BpalleHHs.

10. Beruuciienue TBOWHOTO MHTETpajia B JEKApTOBBIX KOOPAWHATAX
(c obocHOBaHHEM).

11. IloBepxHOCTHBIN MHTerpan 1-ro pona. OnpeneneHue U MPaBUIO
BbIYHCIIEHUS (C 000OCHOBAHUEM).

12. Tpoitoit mHTerpan. OmpeneneHue W NPaBWIO BBIYHCICHHUS B
JIEKapTOBBIX KOOpAMHATaxX (¢ 000CHOBAHUEM).

13. Teopema 00 oreHKe (C JOKA3aTEIHCTBOM) M €€ T€OMETPUUECKHI
CMBICIL.

14. Teopema o0 cpenHeM 3HaueHWH GYHKIMH Ha Qurype (c
JI0Ka3aTeIbCTBOM) M €€ TEOMETPHUECKUI CMBICI.

15. BeiBog (opMyn [uis MOMEHTOB WHEpLUHU IUIOCKOW KPHUBOH U
IIJIOCKOM TUIACTHUHBI.

16. BeiBog opmyn Ui CTaTHYECKMX MOMEHTOB IUIOCKOW KPUBOW U
IIJIOCKOM TUIACTHHBL.

17. Onpenenenne ueHTpa TsxkecTd (urypsl. BeiBoa dopmyn mmst
KOOPJMHAT LIEHTPA TAKECTU IUTIOCKOW KPUBOW U ITOCKOM MIIACTUHBI
18. ®opmynbl 111 CTaTUYECKUX MOMEHTOB MU MOMEHTOB HHEPLUHU
MIPOCTPAHCTBEHHBIX (QUTYD.

19. 3ajaua o pabore cunbl. KpHBOJIMHEHHBIH HWHTErpanx 1o
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KoOpaAWHaTaM (OIpeIesieHue U CBOMCTBA C JOKA3aTeIIbCTBOM)

20. KpuBonuHeHbII MHTErpal MO KOOpAMHATaM (OmpeneseHHe |
BBIYHUCIICHHE).

21. ®opmyna ['punHa (c 10Ka3aTETBCTBOM).

22. YciioBuEe HE3aBHCHUMOCTH KPUBOJIMHEHHOTO MHTErpajia OT IyTH
WHTETPUPOBAHUS (C I0KA3aTEIBLCTBOM).

23. [loBepxHOCTHBIM HMHTETpan 2-oro pozaa (ompeneneHue U
BbIuHcIeHNE). [I0BepXHOCTHBINM HHTETPAT OT BEKTOP-(PYHKIIHH.

24. TToToK BEKTOPHOT'O TOJS dYepe3 IOBEPXHOCTh (OmmpenesieHue).
Juseprennusi  BektopHoro moyis  (ompenenenue). Teopema
Octporpanackoro-I'aycca B BEKTOPHOH U B KOOpJAWHATHON (hopme (c
JTIOKa3aTeJIbCTBOM).

25. Llupkynsiiyst © poTop BEKTOpHOro mojs (ompenenenue). Teopema
Crtokca B BEKTOPHOH 1 KoopauHaTHOU opMe (GopMyTupoBKa).

YucaoBble
(yHKIIOHATBHEIE
pAaBI

)54

26. Yucnosoii psaa. Ero cxomumocts, cymma. HeoOxoaumblii mpu3HaK
cX0MMOCTH (C Aoka3areabcTBOM). OCHOBHBIE CBOMCTBA CXOMSIIUX
PAIOB (C TI0KA3aTEIBCTBOM).

27. Panpl ¢ MOJIOKHUTEIBHBIMU WwieHaMH. OTpaHMYEHHOCTh YaCTHBIX
CYMM — HEOOXOAMMOE U JOCTAaTOYHOE YCIOBHE CXOAUMOCTH psaa (c
JTIOKa3aTeIIbCTBOM).

28. [IpusHaku cpaBHEHHUS (C JOKA3aTEILCTBOM).

29. ITpusnak Jamambepa (¢ JOKa3aTEIIbCTBOM).

30. Unaterpanpublii  mpuzHak  Komm (¢ J0Ka3aTelbCTBOM).

o
HccnenoBaTh Ha CXOIUMOCTb Psifl Zip
n=1 n

31. JlocTaTOYHBII MPU3HAK CXOJUMOCTH YUCIIOBBIX PSAIOB C YWICHAMH
mo0oro 3Haka (C J0Ka3aTeNbCTBOM). AOCONIOTHAsS M YCJIOBHas
cX0auMOCThb. IIpumepsr.

32. 3Hakouepeayomuecs PAIIBL. [Tpusznak JletiOuuIa (c
JI0Ka3aTeIbCTBOM). Onenka ocTaTka CXOJSIIIErocs
3HaKOYepeIyIoLerocs psja.

33. Creniennsie  psgpl. Teopema AOenst (¢ TOKa3aTEITBCTBOM).
WHTepBan cXoAUMOCTH CTENIEHHOTO psfa.

34. OCcHOBHBIE CBOWMCTBA CTETICHHBIX PSIOB: HEMPEPHIBHOCTH CYMMBEI,
BO3MO’KHOCTh IMOYJICHHOTO UG GEpEeHIIMPOBAHNS U UHTETPUPOBAHUSI.
35. Teopema 0 €AMHCTBEHHOCTH Pa3NIOKEHUsI (DYHKIIMU B CTETICHHOM
psan (c nokaszarenbctBoM). Psia Teitnopa. Pan MakiopeHa.

36. ®opmyna Teiimopa ¢ ocrarouyHsiM wieHoM B (opme Jlarpanxa.
Teopema o0 cxomumoctH psana Tennopa K IOPOXKAAKOLIEH €ro
(GyHKIUH (C AOKAa3aTENbCTBOM).

37. Pasnoxkenne B pax  Maxnopena ¢ynkmum Yy = €° (c
JI0Ka3aTeIbCTBOM CXOAMMOCTH psiJia K MOPOKIAroIIel ero GyHKIuN).
38. Paznoxxenne B psag MakimopeHna ¢yHkmuun Yy = Sin X (c
JI0Ka3aTeIbCTBOM CXOAMMOCTH PsiJia K MOPOKIAtoIIe ero (QyHKINN).
39. Pasznoxxkenne B psng Makmopena ¢yHkmum Yy = COS X (c
JI0Ka3aTeIbCTBOM CXOAMMOCTH PsiJia K MOPOKIAtOIIe ero (yHKINH).
40. Pasnoskenne B pan Maknopena ¢ynxmuun Yy = (1+x)" (Ge3
UCCIIEIOBAHUsI ~ OCTaTOYHOro  ujeHa). OmnpenenuTb HUHTEpBaI
CXOJIMMOCTH psifa.

41. Paznoxenne B psax  Maxmopena Qynkuun  In(1+x)  (6e3
WCCIIEIOBAHMSI OCTaTOYHOTO YieHa). YKa3aTh HHTEPBAJ CXOTUMOCTH.
42. Paznoxenune B psn Maknopena ¢ynkium Yy = arctg X (6e3
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| | MccrenoBaHus OCTATOYHOTO UleHa). YKa3aTh MHTEPBAN CXOAMMOCTH. |

[lepeveHpb THUITOBBIX BONPOCOB/3a/laHuil [Jisl IpOBeAcHUs TU(B(HEPEHIIMPOBAHHOTO 3a4ETa
(3auéra c orneHkoi) B 4 cemectpe (ouHas hopma 00ydICHHS):

No HaumenoBanue pasnena
Bormpocsl / 3amanus
/1 JUCTIATITUHBI (MOMIYIIS)
8 Huddepermansrbie ypapaeHus ¢ | 1. 3ajaun TPUKIAIHON HAMPABIEHHOCTH, MPUBOJIINE K
JaCTHBIMH TIPOM3BOIHBIMH. g depeHIaIbHBIM YPAaBHEHUSM C YaCTHBIMU ITPOU3BO-

JTHBIMU.
2. Ompenenenne  aupQGEpeHIUATBHOTO — YpaBHEHUS ¢
YaCTHBIMU IPOU3BOAHBIMH, €I0 MOPSIKA, PELICHHUS.

3. Jlunelinsle OJTHOPOZHBIE i depeHIaIbHbIe
YPaBHEHHs  BTOPOrO  IIOpsAKA € IIOCTOSHHBIMHU
Kod(pHUIMEHTaMH € HEU3BECTHOM (YyHKIMEH JBYX
HE3aBUCHUMBIX TIEPEMEHHBIX, UX KIIacCU(UKALHs, CBOWCTBA,
pelIeHus.

4. ludpdepeHipanbiple  ypaBHEHHS — MaTeMaTHYeCKOM
(U3MKU: BOJTHOBOE YpaBHEHHUE,

5. IuddepeHnpanbable  ypaBHEHHS ~ MaTeMaTHYECKOU
(U3MKU: ypaBHEHUE TEILUIOIPOBOJHOCTH.

6. Juddepenumanbuple  ypaBHEHHS — MaTeMaTHUECKOU
¢usuku: ypaBHenue Jlaraca.

7. KpaeBble 3amaun Uit OOBIKHOBEHHOI'O OJIHOPOJIHOIO
JIUHEHHOro  Ju(¢epeHInaTbHOr0  YpPaBHEHHUS  BTOPOIO
MOpsiIKA, COOCTBEHHbIE 3HAUYEHUsI U  COOCTBEHHBIE
(yHKIMY, UX CBOMCTBA.

8. KpaeBple W HayaubHBIC YCIOBHA JUI1 YPABHEHUI
MaTeMaTU4eCcKoi (PU3HKH.

9. Meron ®@ypbe ms 3a1a4 ¢ OJHOPOAHBIMM KpPacBbIMHU
YCIIOBHSIMHU.

10. Ilepexox OT HEONHOPOIAHBIX KpPAEBBIX YCIOBUM K
OJJHOPOJIHBIM Ha NPUMEPE YPABHEHHUS TEILIOPOBOAHOCTH.

9 Teopus BepositHOCTEN M ocHOBHI | 11. [Ipeqmer  Teopum  BepositHocTel.  OmnpenerneHue
MaTeMaTH4eCKOH CTATHCTHKH. BEPOSITHOCTH. OcHOBHBIE TIOHSITHSI: OIBIT WA
OKCIIEPUMEHT,  CIydailHble  COOBITHSI,  AJIEMEHTapHbIE
COOBITHSL, IPOCTPAHCTBO DJIEMEHTAPHBIX COOBITHH.

12. JletictBus Has1 COObITUAMU. AnreOpa COOBITHIA.

13. AKCMOMBI TEOpUH BEPOSTHOCTEW M CIICACTBUS U3 HHX.
HecoBmectHble COOBITHS, BEPOSATHOCTH CYMMBI
HECOBMECTHBIX  coObITHH.  HeszaBucumble  coObITHS,
BEPOSITHOCTH IIPOU3BE/ICHHSI HE3aBUCUMBIX COOBITHH.

14. Knaccuueckoe OIIPEIETICHUE BEPOSITHOCTH.
OrpaHn4eHHOCTb KJIaCCUYECKOr0 OIIpeIeNICHUs
BEPOSITHOCTH.

15. DnemMeHTbl KOMOWHATOPUKH: NIEPECTAHOBKH, COUETAHUS
U pa3sMELLIEHNU.

16. OTHOCHTENIbHAS YacTOTa U €€ CBOWCTBA. Y CTOWYMBOCTD
OTHOCHUTEJILHOM 4acTOThl. CTaTUCTUYECKOE ONpENENICHUE

BEPOSITHOCTH.
17. I'eoMeTpr4ecKOe ONpENEIEHUE BEPOSTHOCTH.
18. BepoaTHOCTH IIPOTHUBOIIOJIOKHOI'O COOBITHSI.

BCpOHTHOCTB MTOSIBJICHHS XOTS OBl OJIHOT'O COOBITHS.
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19. Teopema CIHOXKEHHUS BEPOSITHOCTEM.

20. YcnoBHas BEpOSITHOCTb COOBITHSL. TeopemMa yMHOKEHHUS
BEPOSATHOCTEH.

21. Tlonnast rpynma  coObituii.  PopMmyna  MOJHOM
BepostHocTU. Dopmyna baiieca.

22. Cxema He3aBUCUMBIX HcIblTaHuil bepnymm. ®opmyna
bepnysmm.

23. JlokasibHast 1 MHTErpajbHas Teopema Myapa-Jlaruiaca.
Oyukius Jlamnaca v ee CBOMCTBA.

24. ®opmymna [Tyaccona. [TyaccOHOBCKHMI TOTOK COOBITHIA.
25. JTuckpetHbie CITy4aiiHbIe BEJIMYHHBI. Psan
pacnpenesieHus, CBOMCTBA.

26. OyHKIMSL  pacnpedesieHUs  JTUCKPETHOM  CilydaiiHO
BCJIMYMHEI, CBOMCTBA.

27. YncnoBble XapaKTEPUCTUKM JUCKPETHOM CITyd4ailHOMN
BEJIMYMHBI  (MaTeMaTU4ecKoe OXUAAHUE, JUCIIEPCHs,
CpenHee KBaIpaTHYHOE OTKJIOHEHHUE), X CBOMCTBA.

28. buHOMUHaAIBHOE pacrpeeneHue JIMCKPETHOMN
CIlyJallHOW BeJIMYMHBI, (DYHKUMS pacnpelesieHus u
YHCJIOBBIE XAPAKTEPUCTUKU.

29. Pacipenienenne IlyaccoHa JUCKPETHOM —CilydalHOM
BCIMYMHBI, (QYHKIMA paclpeNelieHus U YHCIOBBIE
XapaKTEPUCTUKHU.

30. HerpeppiBHble  coyvaiinble  BenuuuHbl.  DyHKIMA
pacrpesiesieHusi, CBOMCTBAa. BeposSTHOCTh  INONaJaHus

CIIy4aliHOM BEJIMYMHBI B UHTEPBAII (e, B),
31. ITnotHOCTH pacnpeneneHus BEPOSATHOCTEN
HEIIPEPBIBHOM  CIIy4allHOM  BEJIMYMHBL ~ BeposTHOCTH

IIOTIAJJAHNS CITy4alHOM BEIIMYMHBI B UHTEPBAJI (e, B),

32. YucnioBble XapaKTEPUCTHKH HENPEPBIBHOM CITyd4allHON
BEJIMYMHBI  (MaTeMaTUyeckoe OXUAaHWe, JUCIepcus,
CpeJHee KBaIpaTUYHOE OTKIIOHEHHUE), X CBOMCTBA.

33. PaBHOMEpHOE pacripeiesieHue HETpPEepbIBHON
ClyJalHOW  BEIMYMHBI,  IUIOTHOCTb U (yHKUHUSA
pacIpeiesieHus, YACIOBbIE XapaKTEPUCTUKH.

34. HopmanibHOE pacripeielieHue HENPEPhIBHOM CITydaiiHON
BEJIMYMHBI, IUIOTHOCTh W (DYHKUUS —paclpeaesieHus,
YHCIIOBBIE XAPAKTEPUCTUKHU.

35. BeposATHOCTh TONAafaHus HOPMAIbHO pacIlpeIesIeHHON

CIIy4allHOM BEJIMYMHBI B MHTEPBAJL (. B), [IpaBuno tpex
CHUTM.

36. Ilonatne o0 TOYEYHOM CTAaTUCTUYECKOM  OIICHKE.
CocTosATeNnbHOCTh U HECMEIIEHOCTh OLIEHKH. BriOopouHas
cpenssist. VicripaBneHHast BBIOOPOYHAS TUCTIEPCHSL.

37. loBeputernbHas BEPOSATHOCTb, JIOBEPUTEIIbHBIN
uHTepBall. [ToHATHE O TOYHOCTH M HAJIEKHOCTH.

38. MeTo/1 HAMMEHBIIIMX KBAJIPaTOB.

3.2. Texywuii KOoHmMponw

KoHTponupyercs nmoceueHue JeKIUH U IPaKTHUECKUX 3aHATHH, BBIIIOJHEHHE KOHTPOJIbHBIX
U pacyeTHO — rpaduyueckux padoT. MoxeT ObITh HCIOJIB30BaHO KOMITBIOTEPHOE TECTUPOBAHUE.




30

Kounrtpouabhbie padorsi (KP)

KP1 «Bekropras anredpa u ananutiydeckast reometpus» (1 cemectp)
KP2 «Texnuka muddepenmmpoBanus» (1 cemectp)

KP3 «Heomnpenenennblit HHTErpam». 2 CEMECTP)

KP4 « O6bikHOBEHHBIE TU((epeHITHATBLHBIC YPaBHEHUS (2 ceMecTp)
KP5 «KpaTHble u KprBOJIHHEHHbIE HHTErpaibi». » (3 cEMECTp)

KP6 «HucnoBsle u cTereHHbIe psaap» (3 ceMectp)

KP7 «Psp1 @ypre. Teopust BeposTHOCTEH.» (4 ceMecTp)

Oo6pazen KP 1 «BexkropHas ajredpa u anammruuyeckasi reomerpusp» (1 cemecrtp).

Bapmanr 1.

1.
2.

TIpy KAKOM 3HAYCHUH ¢ BEKTOpH! A = (2;¢r;—1) u b = (4;—6,—4) GyayT nepreH MKy IpHb?

HaiiTu rutomaae TpeyrojibHMKa, TOCTPOSHHOTO HAa BEKTOpax P =a + bu g=a- b, |§| =1,

= =\ 7
bj=2,{ab)==.

pl-2, ab) -~
OrpezenuTe Kakyio TPOHKY BEKTOPOB COCTABISIOT BekTopsl @ =1 —4]+2k , b =3j -3k ,

C=5+j-k.
CocTaBUTh YpaBHEHHE BHICOTHI, OMYIIEHHOM 13 BepimHbl C Ha ctopoHy AB B TpeyroibHuKe
AABC, et A(3:-7), B(-4,-7), C(-2,1).

CocraBWTh ypaBHEHHE IUIOCKOCTH, mpoxomsmied uepe3 Ttouku A(3;-2,4) u B(1;2;-4)
napayutenbHo ocu OZ.

Haiitu TOUKy nepeceveHus mpsmMon X ; 2 = y+l = % U TUIOCKOCTH X +2Y—2—-6=0.

Oopazen KP 2 «Texunka nud¢pepeHHpoBaHUsD)

(1 cemectp)

Bapuanr 1

1. Haiitu npou3BogHBIC

y=xv10-3x*> -In4

y = arcsin Jx
_sininx
“Incosx

y =(x)"

+arctg(x%e*)

2. Kpusas 3a7aHa napaMeTpUUECKH !

3t

- 3
1+£ . Haiitn koopauHatsl Touku M , COOTBETCTBYIOLIEH t=-2.
3t

y =
1+t°
Boruncnuth yrioBoit ko3 puiMeHT kacaTelbHON K KpUBOW B Touke M .

3. Haiitn 3HaUeHNe TPOU3BOTHON HESIBHOU (DYHKIIUU

e’ +xy =e*" B Touke M(1,0) .



4. HamucaTtpe ypaBHEHMS KacaTeJIbHON K KpUBOH Y = 5 » CCJIM U3BECTHO, YTO

1
(2x-1)

KacaTelbHasl epHeHAUKYIsIpHa IpsIMON Y = 2X +1.

Oopazen KP 3 «HeonpeneaeHHbI HHTErPaD».

(2 cemectp)

Bapuanr 1.

1. fx?e~d 2. [ 3. 1% X g 4 (2 xedx

X X I aaa— . . -

xv9—In? x sin 5x

5. [arcsin xdx 6. [cos* 2xdx 7. I(22x+—3)dx 8. ji

X~ +6Xx+13 2+ COS X
2
0. 245, 10 (K

x® +5x CUx+2+1

Oopazen KP 4 « O0bixHOBeHHbIe T depeHInATIbHbIE yPABHEHUSD (2 cemMecTp)
Bapuanr 1

1. Pemmwts 3amauy Komu:

, x x°
y :X+—+F, y(1)=0.

Xy
2. Haiitu oOmiee pemieHue:
, in“ x
y' —y-ctgx = :

3. Haiitu obmee penieHne, UCTIOIB3YsI METO HEONPEIEIICHHBIX KOA()(OUIIMESHTOB:
y" —2y’'—3y =2cos3X.

4. Hanwucath BUJ OOIIETO PEIICHUS:
y” +8y"+ 20y’ = -5-x-cos2x +e **sin 2x.

5. Haiitu o61uee peHICHUEC, UCITOJIb3Yyd METOA Bapuallu MPOU3BOJIbHBIX IMTOCTOSHHBIX:

y'+y =e*cose” .

Oopazen KP 5 «Kparnble 1 KpUBOJIMHEliHbIe HHTErpaibD». (3 cemecTp)
Bapuanr 1.

1
1. Haiitu maccy nuHMH Y = 6+4/X — 7, €CIIU IUIOTHOCTh P = 3 YVX+2, Xe [8;10] .
2. Haiitiu MOMEHT MHEPUUH J, TUIOCKOW 00JIACTH, OTPAHUYEHHON IMHUAMH Y = X U
y=3x-x* p=1.
t3
Haiiti umny kpuBoit L: X =t*, y =t 3 yte [O;\/gJ.

Haiiti 00b€M Tena, orpaHUuE€HHOTO MTOBEPXHOCTAMU:
=4-y* x*+y*=1,12=0.

N~ W
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Oopaszen KP 6 «Yuc/ioBble M cTeneHHbIe psiabD (3 ceMecTp)
Bapmuanr 1.

I/ICCJIG,ZLOBaTB Ha CXOOUMOCTB:
> 1
1. Stg——
219

“.n

2. Z —

n=1 €

I/ICCJ'IC,I[OBaTB Ha CXOIUMOCTH U YCTaHOBI/ITB xapaKTep CXOOUMOCTH:
» )n+1 n N 2
3. Z
o~ n+3
cos(2n)

D

n=1

Haititn o6nacr1> CXOJIUMOCTH:

Oopazen KP 7. YacteNel. «Psiibl @ypbe. Teopusi BeposiTHocTeld.» (4 cemecTp)
Bapuant 1

1. f(X)=1—7zX2, XE[ﬂ';—ﬂ']. Haiitu xosddunmentsr a,,8, u b, psga Dypbe 310ii
byHKINN.
4 . 37mx
2. Ha otpeske 0;5 3ajaHa cucreMa GYHKOUH Y, :COST. [TpoBeputh

OpPTOTOHAJILHOCTh PYHKIUN Y, U Y.

3. OyHKUHA f(x) 3ajaHa ¢ nomoibio rpaduxa. IIpoBeputh
BbINOJIHEHUE ycinoBuil upuxie mst 3toil pynkuuu. Haiitu

cymmy psiga Oypre 3Toi GyHKINHU B Toukax X =-2; X =-1 ..
; Xx=0; x=3. . '
4. f (X) =2-3X, Xe [O; %} . Pazmoxure f (X) B PO TIO '/'

CHHycaM M NOCTpouTh rpadux cymmsbl psga Dypee Ha
UHTEpBaJIe X € [— 2;2].

Oopazen KP7. YactbNe2 «Psabl @ypbe. Teopusi BepositHocTeii». (4 cemecTp)

1. B tupe 7 BUHTOBOK, M3 KOTOPBIX 3 C OTPErYJIMpPOBAHHBIM MPHULIETIOM. 4 CTpeska Hayrasn
BBIOMPAIOT 1O BHHTOBKE. KakoBa BEpOSTHOCTb TOTO. YTO M3 BBIOPAHHBIX BHHTOBOK POBHO
IIOJIOBHHA C OTPETYJIMPOBAHHBIM MPHULIETIOM?

-
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2. B 1-oii mactepckoii 11 n3aMepuTenbHBIX MPUOOPOB; U3 HUX YXKE MPOXOJUIN HACTPOUKY 5
npu6opoB. Bo 2-0i1 MacTepckoit 9 n3MepuTenbHBIX MPUOOPOB, U3 HUX HACTPOMKY MPOXOIMIN
6 iprbopoB. HacTpolimk 13 KaXI0i MacTepcKo B3sUT ISl IIPOBEPKH IO OAHOMY CITyYaifHO
oTroOpaHHOMy nprbopy. KakoBa BEpOSTHOCTb TOrO, UTO CpeI OTOOPAHHBIX IPHOOPOB XOTS
ObI OJTMH HE IPOXOANI IPOBEPKY?

3. Ha yctHOM 3auere 3x3ameHarop 3aaaeT 1 Bonpoc u3 crucka B 30 BOIPOCOB. 1-bIii CTYyIEHT
MOYET XOPOIIO OTBETUTH Ha 25 BOIIPOCOB U3 CIHCKA, 2-0i — Ha 20, a 3-uif — Ha 12 Bonpocos.
Br1OpanHbIif 110 JKpeOuio CTYJEHT HOoIIel caaBaTh 3a4€T. a) KakoBa BepOATHOCTH TOrO, YTO
OH czaacT 3auyer? 0) KakoBa BEpOATHOCTb TOrO, YTO IOMIEN CAAaBaTh 2-OM CTYIEHT, €ClIU
U3BECTHO, YTO OH HE cJiall 3auet?

4. Tlocne oJHOKpaTHOTo MCHob30BaHus 20% UIypynoB UMEIOT COMTYIO pe3ndy. Y paboyero 9
HIypPYIOB, K&XIbIM U3 KOTOPBIX UcIoib30BaCs 1 pa3. KakoBa BeposTHOCTH TOrO, uTO OOsIee
6 IIypyNOB HMEIOT COUTYIO pe3n0y?

5. HenpepriBHas cityuaiinast BenmunHa £ 3a7aHa JIOTHOCTBIO

f(x)=

4-2x,x€[1,2]

oxgfz] e F().M(). D)

4.  Memoouueckue mamepuanvl, onpeoensowue npoyeodypvl OYEHUBAHUS 3HAHUL
VMeEHULl, HABBIKO8 U (UU) ONbIma OesimeIbHOCMU, XapaKmepusylowux 5mansvt Gopmuposanus
KoMnemeHyutl

IIpouenypa npoMeKyTO4HOM arrecranuu perjameHtupyercs ¢ llooxennem o Tekyuem
KOHTPOJIE U IPOMEXKYTOUHOI arrectanuu odydaromuxcs B HUY MI'CY.

4.1. Ilpoyedypa oyenueanuss npu NPoOGeOCHUU NPOMENCYMOUHOU aAmmecmayuu
ooyuarowuxcs no oucyuniune (Mooyno) 8 popme sxzamena/oudpepenyuposantozo 3awema

[TpomexxyTouHas aTTecTalus 1o JUCHUILTHHE (MOIYII0) MPOBOIUTCS B opMe IK3aMeHa
(muddepenupoanHoro 3auéra) B 1-4 cemecrpax.

Hcnonw3yercst 4eThIp€X OayutbHAas IIKajia OLICHUBAHUS OCBOCHHUS, YKa3aHHas B 1M.2.2.

Wcnonb3yroTcs KpuTepun OLICHUBAHMSI, YKa3aHHBbIE 11.2.2.

OneHka BBICTABISETCS IMPENOAABATEIEM MHTErPajIbHO IO BCEM I[OKA3aTelsiM M
KPUTEPUSM OIECHUBAHMUSI.

OueHka
Kon [oporoBerii ypoBeHs | YTmyOuieHHBIH ypoBeHb | [IpoABHHYTHIN YPOBEHB
IMOKa3aTeJs 2y OCBOECHHS OCBOEHHS OCBOECHHS
OUCHUBAHMS (HeynoBiets.) «3» «@» «5»
(ymoBneTBop.) (xoporo) (oTMuHO)
3HAeT TEPMUHBI U
3HAET TEPMUHBI U
OTIpeIeIICHUS,
HE 3HaeT TEPMHUHOB H HO JloTyCKaCT 3HAET TEPMUHBI U OTIpe/ieIIeHuS,
omnpeaeacHui onpeeacHus MOKeT c(hOpMYIUPOBaAThH
pel HETOYHOCTH pel popmyup
HX CaMOCTOSTEILHO
(hopMyITHPOBOK
3HaHust 3HAET OCHOBHBIE 3HAET OCHOBHLIE
3-1, 3aKOHOMEPHOCTH, 3aKOHOMEPHOCTH,
HE 3HAaeT OCHOBHEIC 3HAET OCHOBHBIE
3-2 COOTHOIIIEHUS, COOTHOIIIEHUS,
3aKOHOMEPHOCTH H 3aKOHOMEPHOCTH,
MIPUHIUIIEI IIOCTPOCHUS | MPHHIUIBI TOCTPOCHUS
COOTHOIIICHUS, COOTHOIILIEHHS, M .
MIPUHIUIIBI NPUHIMIIBI TTOCTPOCHUS SHaHUIH, SHaHWH,
P . [P °1P CITOCOOEH HX CrocoOeH
MOCTPOCHUS 3HAHUI 3HAHUN
HHTEPIPETHPOBATH U CaMOCTOSTEILHO
HCITONIE30BaTh MOJIYYHTh UX TOJYYUTH U
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HCII0JIb30BaTh

HE 3HaeT
3HAYUTEJILHON YaCTH
MaTepuaia
JHUCUUILIAHBI

3HAET TOJIbKO

OCHOBHOH Matepuail
JUCLUIUIAHBL, HE

YCBOUJI €T0 AeTallen

3HAET MaTepua
JUCIUTLINHEL B
3aIUTaHUPOBAHHOM
00BéMe

oOnagaer TBEPABIM U
IIOJIHBIM 3HAHUEM
MaTepHuaa TUCIUIUTHHBL,
BIageeT
JIOMOJHUTENIBHBIMA
3HAHUSIMH

OTBeT HE HaH

JaHa TOJIBKO 49acCTh
OTBETa Ha BOIIPOC

OTBET HE ITOJIOH,
HEKOTOPBIE MOMCHTEI B
OTBCTC HEC OTPAKCHbBI

JTaH TIOJIHBIH,
pa3BEPHYTHIN OTBET

JIOITyCKAaeT rpyObIe
OLIMOKY NpH

B oTBeTe nmerorcs

B oTBeTre nmerorcs

HUHTEPIPETHPYET
3HAHUA.
H3noxenue
MaTepHuaia
JIOTUYECKH HE
BBICTPOCHO.

He crioco6en
MPOUJLTIOCTPUPOBATH
H3JI0KEHUE
MOSICHSAIOIIUMU
CXEMaMH, PUCYHKAMHU
U TIPUMEpaMU

HETOYHOCTH B
H3JI0)KEHUH K
MHTEPIPETAINH
3HAHUH.
Hmerores HapyLIeHUs
JIOTHYECKOM
MOCJIEA0BATEIIFHOCTH
B U3JI0KCHHUU.
[Moscusromnue
PUCYHKH, CXEMBI
BBIIIOJTHEHBI HE TIOJTHO
OTpaXkaroT MaTepHall.

CyIIecTBEHHBIE HECYIIeCTBCHHEIC OTBeT BepeH
M3JI0KCHUU OTBETA
OIITHOKHU HETOYHOCTH
Ha BOIIPOC
Jloruuecku, rpaMOTHO U
HerepHo uznaraer u Homyckaet

I'pamoTHO U O
CYLLECTBY HU3JIaraet
Marepuai.
Jloruueckas
[IOCIIEA0BATENBHOCTD
H3II0XKEHHUS HE
HapylIeHa.
[oscHstonyie puCcyHKH,
CXEMBI U IPUMEPBI
KOPPEKTHBI U TIOHSTHEI.

TOYHO M3JIaraeT MaTepHa
JUCIUILIHHBI,
HHTEPIPETHPYS €r0
CaMOCTOSTEBHO,
criocodeH
CaMOCTOSTEIBHO €ro
AHATN3MPOBATH U JEJIaTh
BBIBOJIBL.
TosACHSIOMINE CXEMBI,
PHCYHKH ¥ TIPUMEPHI
TOYHBI M PACKPBIBAIOT
NIyOUHY TIOTYYEeHHBIX

VYmMmenusa
Vi
V2

BBIOpATh THIIOBOH
ITOPUTM PEIICHHS

CrocobeH pemiath
38144 TOJIBKO T10
3aJ]aHHOMY aJirOPUTMY

3HAHUH.

YmMmeer

He ymeer BbInOnHATH BBITIOJTHSATE Veer
IOCTaBJICHHEIC MpaKkTU4YECKUE YMmeer
BBITTOJTHATE THUITOBBIC
MpPaKTUUECKUE 3aJIaHus, HO HE BCEX BBITTOJTHATE
MIpaKTUYECKUE 3a1aHus,
3aJIaHus, THUIIOB.

IpeTyCMOTPEHHBIE
MPOrpaMMon

MMPAKTUYCCKUC 3aJaHNS
MOBBIIICHHON CIIOKHOCTH

He moxer yBsI3pIBaTh

HE MOYKET OTBETHUTH
HA TIPOCTHIE BOIIPOCHI
110 BBIIIOJHEHHUIO
3aJIaHuH,

HE MOYKET 000CHOBATH
BBIOOD MeTo A
petienus 3ana4q

TEOPHUIO C IIPAKTUKOM,

HcnwiTeiBaeT
3aTpyAHEHUS B
MIPUMEHEHUH TEOPUH
TIPH PELICHUH 33124,
pu 000CHOBaHUH
pemeHus

IIpaBuiibHO IpUMEHSET
MOJTy4YeHHbIC 3HAHUS
TIPH BBITTOJTHCHUN
3aJaHUuN U
000CHOBaHUU
PpelIeHuHs.
I'pamoTHO
000OCHOBEIBAET X0/
peteHus 3aaa4y

YMeeT npuMeHsITh
TEOPETUIECKYI0 0azy
JTUCTIATUTHHBL TIPA
BBITIOTHCHUH
MPAKTUICCKUX 3aIaHHH,
TpeJyIaratb COOCTBEHHBIH

METOJI PEIICHHUS.
I'paMmoTHO 0OOCHOBHIBAET
XOJ1 peleHHus 3a/1ad,

Homyckaer rpyosie

HomyckaeT ommoku
MIPH BBIITOJTHCHUN

Jomyckaer HEKOTOpbIE
OINOKA TIpH

3a1aHUi, o 3a/1aHuH, PaBUILHO
OImuOKH TIpU BBINOJIHEHUH 3aJaHAM,
. HapyLIEHUsI JIOTUKH 000CHOBBIBACT MIPHUHSTOE
BBIMIOJIHECHUU 3aIaHUH, CLLICHMS HE HapyIIalomIre SN,
HapyLIane JOTUKY P JIOTUKY PELICHHUS. P
UcneiTeIBaCT CaMoCTOSTEIIBHO
peuieHus JlenaeT BBIBOBI 11O
3aTpyIHEHUS C aHAIM3UPYET 3a/laHus U
pe3yJibTaTaM petieHus
BBIBOJIAMH pernieHne

He nomyckaet omubok
TP BBITIOJTHEHUH

He criocoben
MIPOUILIFOCTPHUPOBATH
pelieHne
MOSICHSAIOIMMH

CcXeMaMu, pUCyHKaMUu

[TosicHAronIME PUCYHKH
U CXEMBI CO/IepXKaT
OIMOKH, 0(OPMIIEHBI
HeOpexXHO

[losicHstone pUCyHKH
U CXEMBbI KOPPEKTHBI U
HIOHSATHBI.

[TosicHstonIe PUCYHKU U
CXEMBI BEPHBI U
aKKypaTHO 0(OpPMIICHBI
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IIOCTaBJICHHBIX 3a/a4

IIOCTAaBJICHHBIX 3aJa4

He ncnbiTeiBaeT

HECCTAaHAAPTHBIX 3aJiav
OpeaACTaBJIACT 4JId HETO
CJIOKHOCTH.

He ncnbiTeiBaeT

3aTpyIHEHUH IpU 3aTpyIHEHUH pU

HcneiTbiBaeT pyA P PYA P

He obOmanaer BBINIOJTHEHUH BBINOJITHEHUH

TPYXHOCTH TPH
HaBBIKAMHU CTaH/AAPTHBIX 3a/1a4. CTaHAAPTHBIX 3a/1a4.

BBIITOJTHEHUH

BBIIIOJIHEHUS Pewenune Hcnonp3yer nosyyeHHbIe

OTAENBHBIX

HABBIKH TIPU PEIIICHUU
CJIOXKHBIX,
HECTaHIAPTHBIX 33134

He Bemonnser
TPYJIOBBIE AEUCTBUS
WJIN BBIIOJIHAET OYEHD

BrimonaseT TpyaoBbIie
IeHCTBHSA MEIJICHHO, C

BemonasAeT TpynoBbIe

BemonaseT TpynoBbie

JIEWCTBUS, BBIIOJIHSACT neiicTBus OBICTPO,
HaBpixu OTCTaBaHUEM OT
MEIJICHHO, HE BCE IIOCTABJICHHBIC BBITIOJIHSS BCE
H1 YCTaHOBIIEHHOTO
JIOCTHUTast 3a7aHUS. ITOCTABJICHHBIC 3aJaHUs.
H2 rpa¢uka.
IMOCTaBJICHHBIX 3a/1a4
BrInonHsAET TpyA0BbIC
BrINONHSCT TPYIOBBIC Brimomanser ¢ .
. BrInoNHACT TpyZOBBIC | NEHCTBUS KaYeCTBEHHO
JIEACTBUS HEAO0CTAaTOYHBIM .
JICHCTBUS KQUECTBCHHO | Ja)Ke IPH BBIMOJHCHUH
HEKa4eCTBEHHO KaueCTBOM .
CJIO’KHBIX 3aJaHui
He moxer
CaMOCTOSTEILHO
CaMOCTOSATEIbHO BrImonHsAeT TpynOBEIC
BLIHOHHHCT prJIOBI)Ie BBITIOJIHSCT pr}IOBI)Ie o
HJ'IaHI/IpOBaTI) u o o JCUCTBUA
JCUCTBUS TOJIBKO C JCUCTBUS C
BBIMTOJTHATE N CaMOCTOSTENBHO, 0e3
MTOMOIIBI0 HACTABHHKA KOHCYJIbTaIMeH y .
COOCTBEHHBIE MOCTOPOHHEH MOMOIIN
. HACTaBHHUKA
TPYZAOBBIE NEUCTBUS
4.2. Hpouedypa OYeHUBAHUSL NpU  NPOBedeHUU NpoOMedNCYmo4Hou ammecmayuu

obyuarowuxcs no oucyuniume (Mooynio) 8 popme 3auema

[TpomMexyTouHas aTTecTalus Mo JUCHUIUIUHE (MOIYII0) B opMe 3a4€Ta HEe IPOBOAUTCA.

4.3. Ilpoyedypa oyenusanus npu NPOBEOCHUU NPOMEIICYMOYHOU ammecmayuu
ooyuarwuxcsi no  oucyuniuHe  (MOOyao) 8  gopme  3awmumsl  KYpPCosou
pabomvi/npoexma

[IpomexxyTouHast arrectanusi 1Mo AUCHMIUIMHE (MOIYNI0) B (OpME 3allUThl KypCOBOH
paboTHI/KypCOBOTO MIPOEKTa HE MPOBOIUTCS.
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[Tpunoxenue 2 k paboueii nporpamme

Mudp HanmeHnoBaHMe TUCIMIUIMHBI (MOJTYJIS)
b1.b.11 Maremaruka
Kox nampasieHus moarotoBku / 08.05.01
CTEUATBHOCTH
Hamnpasnenue moarotoBku / CTpouTenbCTBO YHUKAJIBHBIX 3/JaHUN U COOPYKEHUIN
CHEIHAIbHOCTb
Hauwmenosanue (s1) OIIOIT CTpouTEenbCTBO BBICOTHBIX M OOJIBIIETIPOJICTHBIX 3aHUN
(HarpaBICHHOCTH / TPODUIIB) U COOPY>KCHHH
I'ox navana peanuszanuu OITOIT 2013
YpoBeHb 00pazoBaHus CHCIATUTET
dopma 00yueHus OYHas
I'on pa3zpaboTku/0OHOBIEHUS 2017

Ilepeyenb OCHOBHOI M 1ONIOJTHUTEJILHO YueOHOM JUTEepaTypbl, HEOOX0AMMOM A5
OCBOCHHUS TMCUMILINHBI (MOLYJIs1)

Yucio
HanmenoBanu Konuuectso
00yJaronmxcs
€ TUCIUIUTAHBI ABTOp, Ha3BaHKE, MECTO M3JIAHUS, IK3EMILTAPOB
No | (momymst) B M3MIATENIbCTBO, TOJ U3/IaHUs YIeOHOM 1 MeYaTHBIX '
/T | COOTBETCTBUH Y4eOHO-METOAMYECCKON TUTEPATYPHI, W3JIaHUH B O/IHOBPEMEHHO
¢ y4eOHBIM KOJIMYECTBO CTPAHUI] OnoIMoTeKe H3yHaroLiX
IUIaHOM HUY MrCy | AcHMimHiy
(MOTyTIB)
1 2 3 4 5
Ocnosnas iumepamypa:
HTb HUY MI'CY
1 Maremaruka | Karan, M. JI. MaTemarrka B CTpOUTEIHLHOM 239 150
By3e. JluddepennuanbHoe HCUUCTICHE
[Tekcrt] : [yueOnuk s By3oB] / M. JI. Karan,
M. B. CamoxuH ; [pen.: A. B. Ueukuwn, IO. 1O.
Kouertkog]. - M. : Uzn-Bo ACB, 2012. - 242 c.
2 Marematuka | Teopus BepositHocTel. Kype nexumii [TekcT] 25 150
: yueOHOe mocobue 1 6aKanaBpoB / http://lib-
MOCKOBCKHIA TOCY1apCTBEHHBIN cTpouTebHbii | 04.gic.mgsu.ru/li
yauBepeurer ; [JI. B. Kupbsaosa [u ap.] ; pew.: | b/2012/22.pdf
B. U. Kupees [u ap.]. - M. : MI'CY, 2012. - 87
c.
3 Maremaruka IMucemennsii, [I. T. KoHCneKT JIEKIUH 1O 200 150
BbIcIIel MmaTemaruke. [losublit kype [Tekct] /
. T. Ilucemennsrit. - 11-e uzn. - Mocksa :
Alipuc-tipecc, 2013. - 603 c.
4 MaremaTuka ITucemennsii, [I. T. KoHcnekT ek mo 200 150

BbIcIel MmaTemaruke. [losublit kype [Tekct] /
. T. IluceMennbiid. - 12-¢ uza. - Mockea :
Alipuc-tipecc, 2014. - 603 c.



http://lib.mgsu.ru/Scripts/irbis64r_91/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D0%B0%D0%B3%D0%B0%D0%BD,%20%D0%9C.%20%D0%9B.
http://lib-04.gic.mgsu.ru/lib/2012/22.pdf
http://lib-04.gic.mgsu.ru/lib/2012/22.pdf
http://lib-04.gic.mgsu.ru/lib/2012/22.pdf
http://lib.mgsu.ru/Scripts/irbis64r_91/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D0%B8%D1%81%D1%8C%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9,%20%D0%94.%20%D0%A2.
http://lib.mgsu.ru/Scripts/irbis64r_91/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D0%B8%D1%81%D1%8C%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9,%20%D0%94.%20%D0%A2.
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5 Marematuka | Kysuna, T. C. Bpicmias MaTeMaTuka: JEKIIUU 1 150
(1-# cemecTp) [DmexTpoHHSBI pecypc] : http://lib-
yaebHoe nocodue / T. C. Ky3una, JI. 1O. 04.gic.mgsu.ru/li
Opurep ; [pern.: A. A. Measenes, M. . b/2015-2/45.pdf
CwmupaOB] ; MOCK. TOC. CTPOHT. YH-T. - MOCKBa
:MI'CY, 2014. - 69 c.

6 IIpounsBoanas pyHKIMM OTHOI ITEpEeMEHHOMN http://lib- 130
[Tekcr] : MeToaMYecKne yKa3aHUs U BAPHAHTEHI 04.gic.mgsu.ru/lib/
3aJlaHU 7151 CAMOCTOSITENILHOM paboThI CTYACHTOB 2012%20-
1 Kypca JHEBHOTO OTACICHHUS, O0YJIAFOLITUXCS 110 %202/103.pdf
nporpamMmMe OakanaBpuata o HanpasieHuto 270800
"CTpoUTENLCTBO" U CTYACHTOB, 00yUYAIONTUXCS 10
crieruabHOCTH 271101 "CrpouTtenscTBO
YHUKAJIbHBIX 3aHUA U coopykeHui" / Mock. Toc.
cTpouT. yH-T, Kad. BbICIIel MaTeMaTHKH ; [COCT.:
E. E. Acceesa [u ap.] ; peu. B. . Makapos]. -
Mocksa : MI'CY, 2014. - 60 c. :

Jlononnumenvuas aumepamypa:

HTb H1Y MI'CY
1 | Marematuka |Camoxun M.B., Karan M.JI. Maremarnka B 15 150

WHXEHEPHOM By3e. AnreOpa u reoMerpus, M.,
Crpoitnzaat. 2003r.
9bC ACB

2 |Marematuka |Boponuna E.B. MaremaTHuecKuii aHaau3 http://www.iprbo 150
[DnexTpoHHEIH pecypc]: yueOHOe mocobue/ okshop.ru/6298
Boponuna E.b.— DnexkTpoH. TeKCTOBbIE
nanubeie.— Caparos: Hayunas kuura, 2012.—
159 ¢

3 |Marematuka | I'yasko FO.A. MaremaTndeckuii aHaIms3 http://www.iprbo 150
[DnekTpoHHBIH pecypc]: yuebHoe mocobue/ okshop.ru/11335
I'yabko FO.A.— DIEKTpPOH. TEKCTOBBIC
nanHble.— Bonrorpaa: Bonrorpaackuii
MHCTUTYT Ou3Heca, By3oBckoe oOpazoBaHue,
2008.— 151 ¢

CornacoBaHo:
HTBH /

oama

Tloonuce, ®HUO



http://lib.mgsu.ru/Scripts/irbis64r_91/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D1%83%D0%B7%D0%B8%D0%BD%D0%B0,%20%D0%A2.%20%D0%A1.
http://lib-04.gic.mgsu.ru/lib/2015-2/45.pdf
http://lib-04.gic.mgsu.ru/lib/2015-2/45.pdf
http://lib-04.gic.mgsu.ru/lib/2015-2/45.pdf
http://lib-04.gic.mgsu.ru/lib/2012%20-%202/103.pdf
http://lib-04.gic.mgsu.ru/lib/2012%20-%202/103.pdf
http://lib-04.gic.mgsu.ru/lib/2012%20-%202/103.pdf
http://lib-04.gic.mgsu.ru/lib/2012%20-%202/103.pdf
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[Tpunoxenue 3 k paboueii mporpamme

Mudp HanmeHnoBaHMe TUCIMIUIMHBI (MOJTYJIS)
b1.b.11 Maremaruka
Kox nampasieHus moarotoBku / 08.05.01
CTEUATBHOCTH
Hamnpasnenue moarotoBku / CTpouTenbCTBO YHUKAJIBHBIX 3/JaHUN U COOPYKEHUIN
CHEIHAIbHOCTb
Hauwmenosanue (s1) OIIOIT CTpouTEenbCTBO BBICOTHBIX M OOJIBIIETIPOJICTHBIX 3aHUN
(HarpaBICHHOCTH / TPODUIIB) U COOPY>KCHHH
I'ox navana peanuszanuu OITOIT 2013
YpoBeHb 00pazoBaHus CHCIATUTET
dopma 00yueHus OYHas
I'on pa3zpaboTku/0OHOBIEHUS 2017

IlepeyeHb NpPOrpaMMHOro odecrevyeHnsi, HCMOJIb3yeMOr0 MPHU OCYIeCTBJIEHUN
00pa30BaTeILHOIO MPOLECCa MO0 JMCHHUILIHHE (MOLYJII0)

HaumenoBanue
HaumenoBanue pazaena IMCHUIIIUHBI
No MPOrpaMMHOr0 Tun nuueHsun
(Momyst)
obecrieyeHust

Bektopnas anreOpa u nuHeliHas anredpa. . . .
1 p p p Microsoft Office Open License

AHanuTHYecKas reoMeTpHusl

BBenenue B aHanus u
2 | muddepeHmanbHOe HCUUCTICHNE Microsoft Office Open License

byHKIMI OJJHON MTePEeMEHHOM.

HeonpeneneHHblil nHTErpan u

3 | onpezeneHHbII HHTETpall IO OTPE3KY. Microsoft Office Open License

Heco6cTBeHHbIN nHTErpal.
ndepeHnaITbHOe HCUUCTICHNE . . .

4 ndpepenn Microsoft Office Open License
(GYHKIMH HECKOJIbKUX TIEPEMEHHBIX.
OObIKHOBEHHBIE MU PepeHIInATBHBIE . . .

5 Addepenn Microsoft Office Open License
ypaBHEHUS

6 | Kparnble, KpuBOJIMHEHHBIE H
MIOBEPXHOCTHBIE HHTETPAIbl. OCHOBEI Microsoft Office Open License
TEOPHUH TOJIS.

7 | YucnoBsle ¥ (yHKIMOHAIBHBIE PSIIIBI Microsoft Office Open License

8 U pepeHIInaTbHBIC YPAaBHEHHS C . . .
Jnddepen yp Microsoft Office Open License
YACTHBIMH IPOU3BOHBIMH.

9 | Teopust BEpOSITHOCTEH M OCHOBBI

MaTeMaTH4eCKOM CTaTHUCTUKH.

Microsoft Office

Open License
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[Tpunoxenue 4 k paboueii nmporpamme

Mudp HanmeHnoBaHue TUCIUTUIMHBI (MOJTYJIs)
b1.b.11 Maremaruka
Mudp HaumeHoBaHue qUCHUIUIMHBI (MOJYJIs1)
b1.b.11 MaremaTtuka
Kox nampasieHus moarotoBku / 08.05.01
CHEIHAIBHOCTH
Hamnpagienue moaroroBku / CTpouTenbCTBO YHUKAJIBHBIX 3/JaHUN U COOPYKEHUMN
CHEIUAIbHOCTh
Hanmenoanue (s1) OITOIT CTpouTEeNhCTBO BHICOTHBIX U OOJIBIICTIPOJICTHBIX 3IaHUI
(HarmpaBiIeHHOCTH / TPOGHIIB) U COOPYKEHUM
I'ox nauana peanuzanuu OITOIT 2013
YpoBeHb 06pazoBaHus CHEIHAIUTET
dopma 00yueHust OYHas
I'on pa3paboTku/0OHOBICHIS 2017

IlepeyeHb MaTepHAIbHO-TEXHHYECKOI0 00ecneYeHHs M0 JUCUUILTHHE (MOIYJII0):

Ne 1 HamMeHOBaHE 00OPYAOBAaHHBIX

11\/%1 Bun yuebnoro 3anstust | HamMmeHnoBaHue 00opynoBaHus | y4eOHBIX KaOMHETOB, 0OBEKTOB ans
MPOBECHHS MPAKTHUECKUX 3aHATHH
1 2 3 4
CranmonapHsie / MOOMITEHBIS Aynuropuu / ayautopus s
1 | Mexumm (mepeHocHbIE) HAOOPEI NPOBEICHUS 3aHATHH JIEKIHOHHOTO
J€MOHCTPAIMOHHOT'O THTIa B COOTBETCTBHU C MIEPEUHEM
000pyI0BaHMsI ayuTopHoro ¢oHaa

2 |IlpakTHueckue 3aHSITHS

MoOuibHbIe (IEpEHOCHEIE)
Ha0OPBI IEMOHCTPALMOHHOTO
obopymnoBaHus

Aynutopuu / ayIuTOpus IS
MPOBEIEHHS 3aHATHIA CEMUHAPCKOTO
THIIA B COOTBETCTBUU C MTEPEUHEM
ayauTopHOro goHaa

3 | CamocTosiTenbHas paboTa

32 nepcoHaJbHBIX KOMIIBIOTEPA
¢ koHpuryparwmeii: 2,6 I'T1,
HDD 160I'6. RAM 21'6, Video
RAM 256 M6, DVD - R/IRW,
MOHUTOP19”,

48 mepcoHaNbHBIX
KOMIIBIOTEPOB C
koH(purypanueii: 3 [T, HDD
160I'6. RAM 216, Video RAM
256 M6, DVD — R/IRW,
MOHHTOP19”,

40 nepcoHaTBHBIX
KOMITBIOTEPOB C
koHurypauueii: 2,9 I'TL,
HDD 250I'6. RAM 416, Video
RAM 512 M6, DVD — R/RW,
MOHHTOP19”

ITomernienue 1151 CaMOCTOSATEIILHON
pabotsr (129337, r.Mockaa,
SIpocnaBckoii 1., 1.26, Kop.2)
Y4eOuslii kKopiryc (6ubIroTeKa)
KoMH. 10, komH.4




