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1. Heas, 32a1a41 U IIAHMPYeMbIe Pe3y/JbTaThl 00y4YeHHUs 0 JUCUMUILIMHE
Marematuka

[lenbto ocBoeHUsA NUCHUIUIUHBI «MaTeMaTtuka» sBIsgeTcsS (HopMUpOBaHUE
JUYHOCTU  CTYJEHTa, pa3BUTHE €ro  CIOCOOHOCTH K  JIOTHYECKOMY H
MaTeMaTH4eCKOMY MBIILUICHUIO, TPUOOPETEHUE HABBIKOB PEIICHUS MaTeMaTHYECKHUX
3a/1a4, a Takxke (OPMUPOBAHUE KOMIIETECHIIMM, HEOOXOIUMBIX ISl UCIOJIb30BaHUS
MaTeMaTUKH B Y4eOHOU, HAy4HOH U pOo(hecCUOHATBHOU IEATETbHOCTH.

3agayaMy TUCUUIUIMHBI SIBIISTFOTCS:

* copMupoBath y 0OydYarolIUXCsi MpeICTaBICHUE 00 HACIX U MeToAax
BBICILIEW MAaTEMaTUKHU;

* HAY4YUTh O0YUYAIOIIUXCS METOJaM PEIICHUs MaTeMaTHYECKUX 3a/1a4;

* chopMupOBaTh HABBIKM Yy OOYYaIOIIMXCS IO BHIOOPY METOJA pEIIeHUs
KOHKPETHOW MaTeMaTUYECKOU 3a/1a4H;

* TPUBUTH HABBIKKM Yy OOyYalOIIUXCA K PEIICHUI0 TMPUKIAJAHBIX 3a7ad
METOJaMU MaTeMaTU4YECKOIO aHAJIN3a.

Komnereniuu u uHAUKATOPHI, PopMUpyeEMBIE Y O0YJaIOIITHUXCS

KO)I 1 HAUMCHOBAHUE KOMIICTCHIIUHN KOJI 1 HAMMCHOBAHUEC HWHAUKATOpa

OIIK-1 — ITpumeHsaTh
€CTeCTBEHHOHAYYHBIC U

00IIIenHKEHEPHBIC 3HAHUSI, METOIbI OIIK-1.1 — O6nagaetr HaBBIKAMUA TPUMEHEHUS
MaTeEMaTHYECKOTO aHAJIN3a U MaTEeMaTHYECKOTO armapara

MOJICITUPOBAHUS B TTPO(HECCUOHATLHON

JIEATETBHOCTH

2. MecTo nucuuiinHbl B cTpykType OII
[Tocnenyromue aucuuIuinHbl  (Moaynu): Puszuka, MexaHuKa, MOJATOTOBKA K
IPOIIeAYPE 3aIUTHI U 3aIUTa BBIMYCKHON KBaTU(DUKAIIMOHHOW pabOTHI.

3. CTpyKTYpa u coepkaHue TUCUUIIUHBI
3.1. CTpykTypa IMCUMILINHBI
Jlist ouHOM popmBI 00yUeHUs

Bun yuebnoit paboThl Bceero | Bceero CemecTpbl

3E 4acoB 1 2 3
OBIIAA TPYJOEMKOCTbD ANCIHUITJIMHBI 17 612 | 262 | 252 | 108
KOHTAKTHAS PABOTA* - 309 | 139 | 112 | 58
AVJIUTOPHAS PABOTA 7,3 262 | 120 | 90 52
Jlexkuun 295 | 106 | 52 | 36 18
[IpakTueckue (CEMUHAPCKUE) 3aHIATHS 435 | 156 | 68 | 54 | 34
JlaGoparopHbie paOOThI - - - - -
CAMOCTOATEJIBHASA PABOTA OBYUYAIOHIET'OCA 9,7 350 | 132 | 162 56
[IpopaboTka yueOHOTO MaTepuasa 7,7 | 278 | 96 | 126 | 56




KypcoBoii mpoekt - - - - -

Kypcosas padota - - - - -

[TonroToBka K MpoOMeXyTOYHOM aTTECTAIlMU 2 72 36 | 36 0
[TpomeskyTodHas aTTeCTaIUs: 3 3 3
JLiist 3a04HOM opMBbI 00yUEHHUS
Bun yaebHOM paboTHI Bcero | Beero CemecTphbl

3E 4acoB 1 2 3
OBIIAA TPYAOEMKOCTH JUCHUTTIJIIMHBI 17 612 | 252 | 252 | 108
KOHTAKTHASI PABOTA* - 149 | 60 | 49 | 40
AYJUTOPHAS PABOTA 2,11 76 30 | 18 28
Jlexkuun 0,83 30 12 8 10
[IpakTuyeckue (CEMUHAPCKUE) 3aHATUS 1,28 | 46 18 | 10 18

JIabopaTopHble pabOTHI . - - - -

CAMOCTOSTEJIbHASI PABOTA OBYUAIOIIETOCS | 14.89 | 536 | 222 | 234 | 80

[IpopaboTka yueGHOTO MaTepuasa 14,28 | 514 | 213 | 225 76

KypcoBoi1 npoekt - - - - -

Kypcosas pabota - - - - -

[ToaroToBKa K MPOMEKYTOYHOM aTTeCTAIlUU 0,61 22

U| ©
U| ©
Wl

HpOMe)KYTO‘IHa}I aTTcCTanusid:

3.2. Conepkanue IUCUMILUIMHBI, CTPYKTYPMPOBaHHOEe IO pa3jiejaM H
BH/IaM 3aHATHH

Paznensi Pacnpenenenune Dopmbl U Nunexcer
JUCLUILTAHBI a TPYAOEMKOCTH BU/JI WHIUKATOPOB
§ 110 BU/JaM y4eOHOM paboThl | KOHTPOJIs bopmMupyeMbIx
o G : O KOMIIETEHIIUI
LA A
Pasznen 1. 58 12 16 30 TK1,TK3 OIIK-1.1.3, OIIK-
JIuneitnast anrebpa u 1.1y
aHaIUTHYecKast
TeOMETPHS
Paznen 2. 126 32 44 50 | TK1,TK2, OIIK-1.1.3, OIIK-
MaremaTudeckuit TK3 1.1V, OIIK-1.1.B
aHanu3. Yacts 1
Pasnen 3. 32 8 8 16 TK3 OIIK-1.1.3, OIIK-
Teopus 1.1y
BEPOSITHOCTEN
OK3aMeH 36 36 OM 1 OIIK-1.1.3, OIIK-

1.1.Y,OIIK-1.1.B

Hroro 3a 1 cemecTp 252 52 68 132




Paznen 4. 156 28 42 86 | TK1,TK2, OIIK-1.1.3, OIIK-

MarteMaTH4eCKUu TK3 1.1.VY, OIIK-1.1.B

aHanu3. Yactp 2

Paznen 5. 60 8 12 40 TK3 OIIK-1.1.3, OIIK-

OCHOBBI TEOpUU TOJIA 1.1V

DK3amMeH 36 36 OM 2 OIIK-1.1.3, OIIK-
1.1.y, OIlK-1.1.B

HToro 3a 2 cemecTp 252 36 54 162

Paznen 6. 44 8 16 20 TK1,TK3 OIIK-1.1.3, OIIK-

Teopus GpyHkunii 1.1y

KOMILJIEKCHOTO

MIEPEMEHHOTO

Paznen 7. 34 6 10 18 TK2,TK3 OIIK-1.1.3, OIIK-

OmneparmoHHoe 11y

VCYHCIICHUE

Paznen 8. 30 4 8 18 TK3 OIIK-1.1.3, OIIK-

YHucneHHbIe METOIbI 1.1y

3auer OM 3 OIIK-1.1.3, OIIK-
1.1.y, OIlK-1.1.B

HToro 3a 3 cemecTp 108 18 34 56

NUTOIrO 612 | 106 156 | 350

3.3. Coneprxkanue TUCUUIIHHBI

Paznen 1. Jluneiinas anreOpa u aHaIMTUYECKas T€OMETPHUS .

Tewma 1.1. Matpuisl u onpeaenuTend. JInneitHas anredpa

Marpunpl. Onpenenurenu. Meton Kpamepa pelieHuss CHUCTEM JIMHEWUHBIX
ypaBHEHUH. JlencTBus ¢ Marpuuamu. JIMHEWHBIE BEKTOPHBIE IPOCTPAHCTBA.
JluneiiHast 3aBUCMMOCTh M HE3aBHUCHUMOCTh. Pa3mepHOCTh M 0a3zuc JIHHEHHOro
MPOCTpAaHCTBA. ba3ucHbI MHHOpP Martpuibl. PaHr matpuibl. BeluucieHue panra
matpullbl. COBMECTHOCTh CHCTEM JMHEWHBIX ypaBHeHUW. Teopema KpoHnekepa-
Kanemnnmu. Pemenne cucrem metonom ["aycca.

Tewma 1.2. BektopHas anrebpa u aHATUTHYECKAs] TEOMETPHS

Bekrop. JlexkapToBbl KOOpAMHATBI BEKTOpa MW TOukd. Hampasnsromue
KOCHHYChl BekTopa. [[nuHa Bektopa. JleneHue oTpe3ka B JAHHOM OTHOUIEHUHU.
JIunelinple onepanuu Haja BekTopaMu. basuc. CkansipHoe, BEKTOPHOE U CMEIIaHHOE
MIPOU3BEICHUS BEKTOPOB, UX I'€OMETPUUECKUM CMBICI. [IpsimMas Ha MIOCKOCTH, BUABI
YpaBHEHUU NPSAMOU Ha MIIOCKOCTHU. [ITOCKOCTh U nipsimas B mpocTpaHcTBe. B3anmHoe
pacmoJIoKEHHE IUIOCKOCTEN M mpsAMbIX. Kpuseie BTOporo nopsaka. Ilosepxnoctu
BTOPOI'O MOPSIAKA.

Paznen 2. Maremarnueckunii ananus. Yacts 1.

Tema 2.1. BBenenue B MaTeMaTUYECKUN aHATIU3

[TonaTHEe MHOXKECTBa, omepaunHu HaJ MHOKecTBamMu. Buabl uucen. OyHkums
JEHCTBUTENHHOTO TIEPEMEHHOT0, CTIOCOOBI 3a1anwsl, BUABL. OCHOBHBIC DJIEMEHTAPHBIC
bynkiuu, wux rpaduku. YuciaoBble mociaeAoBarenbHOCTH. [lpemen umcmoBOM
nocienoBatenbHocTu. Ilpenen ¢yuknuu. HenpepsiBHOCTs  (dyHKIMU. Touku
pa3pbiBa, UX Kilaccuukaiusi.

Tewma 2.2. luddepenunanbioe ncuucieHue GyHKIUHU OJJHON epeMEHHON

[IpousBonHass QyHKUMH, €€ TEOMETPUYECKUHM U MEXaHUYECKUH CMBICI.
Huddepenman ¢pynkmuu. [TponsBoaHbie cloXHON, 0OpaTHOM (QYHKIIUH, (PYHKIIHH,




3a/laHHbIX HESIBHO W mapaMeTpudecku. [Ipon3BogHast CI0KHO-CTENEHHON (DYHKIIMH.
OcHoBHBIE TeopeMbl 0 jauddepeHuupyemMbix QyHkuusax. I[IpousBogHble U
i depenuunansl  BbicIMX nopsakoB. [IpaBuno Jlonurans. Pa3noikeHne OCHOBHBIX
anemMeHTapHbiX (GyHkud no ¢dopmyne Tehnopa. HcciaegoBanus GyHKIUH U
MocTpoeHue rpaduxa.

Tema 2.3. luddepenumanbaoe ucuucieHne QyHKIMNT MHOTUX EPEMEHHbBIX

QYHKIUM HECKOJBKUX IEPEMEHHBIX, MpEIe] U HENPEPBIBHOCTH. YacTHbIE
MpoU3BOJAHbIE U AU(depeHransl NepBOoro M BbICIIEro MnopsakoB. IIpomsBogHas
CJI0)KHOU byHKUIUU. [lonnas IIPOU3BOHAS. HesBHbie byHKIMY.
HuddepenumpoBanrie HesiBHbIX QyHKumi. [Ipunoxenus.

Tema 2.4. InTerpanbHOe HCUUCIICHHE PYHKIIMU OJTHON NIEpEeMEHHOU

[lepBooOpa3nas. HeomnpeneneHHbli HMHTErpaJl W €ro CBOMCTBA. 3aMeHa
NEPEMEHHOM W WHTErPUPOBAHME IO YACTSIM B HEOINPEAECICHHOM HWHTETpale.
WuTerpupoBanue  pauuMOHAIbHBIX  JIpoOel, TPUTOHOMETPUYECKUX  (YHKIIMA,
HEKOTOPBbIX HWPPALMOHANBHBIX M TPAHCUEHACHTHBIX (QYyHKIUH. OnpeaeneHHbi
uHTerpana, ero cBoicTtBa. HecoOcTBeHHble uHTerpansl. [‘eomerpuyeckue u
MEXaHUYECKHUE TIPUIIOKEHHUS ONPEEIEHHOI0 HHTETpaa.

Paznen 3. Teopus BeposiTHOCTEM

Tewma 3.1. DnemMeHTbI TEOpUH BEPOATHOCTEN

OcHoBHBIE TmOHATUA Teopun BeposTHocTed. KomOunaropuka. Teopembl
CJIOKE€HHSI U YMHOXEHHUS BEPOSITHOCTEN. Y CIIOBHASI BEPOSATHOCTh. DopMyIia MOJIHOU
BeposiTHOcTU. Dopmyina baiieca. 3agavya o HaAEKHOCTH ANEKTpuyeckon renu. Cxema
bepnymnu pacnpenenenuss BeposatHocTen. Dopmyna Ilyaccona. CrydaitHbie
BEJIMYMHBI W CIOCOOBI WX onucaHus. JluckperHas cnydyaiiHas BeJIMYMHA, €€
XapakTepucTuku. HemnpepbpiBHas ciyyaliHas BEJIWYMHA, €€ XapaKTEPHUCTHKH.
HopwmanbsHoe pacnpenesieHre BEpOSITHOCTEN.

Pa3nen 4. Marematnueckut anainus. Yacto 2.

Tema 4.1. KommiekcHple uncia, GopMbl KOMIUIEKCHOTO uncia. JlelcTBus Hax
HuMHU. O0JIacTU ¥ TMHUHM HA KOMIUIEKCHOM TTIOCKOCTH

Tewma 4.2. O6bikHOBeHHBIE TUDGEpeHITHATbHBIC YPaBHEHUS

Huddepennmansuple  ypaBHEHUS TIepBOro  mopsjaka. 3amada  Kormm.
HuddepeHunanbHple ypaBHEHHUs] BBICHIMX HOPSAIAKOB. YpaBHEHUS, IOMYCKarolIne
NOHWXKeHUe mnopsaka. JluneliHple nudQepeHanbHble ypaBHEHUS BTOPOTO U
BBICILIETO TMOPSAAKOB. MeToa Bapuanuy MOCTOSIHHBIX. Y PaBHEHHUs C MPABOM YacCTbIO
cnenuanbHoro Buja. Cucremsl AuddepeHnnanbHbIX YpaBHEHUH.

Tema 4.3. Teopus psioB

Yucnossle pansl. [Ipu3Haku CXOAUMOCTH PSAOB C MOJOKATEIBHBIMHA YWICHAMM.
3HAaKONEpEMEHHbIE psiAbl. AOCOJNIOTHasT W YyCIOBHasg CXOAMMOCTh. IIpu3Hak
JleitOnnma. @yHKuuoHanbHBIE psAabl. OOmacTh cxogumocTH. CTETICHHBIC PSIBI.
NurtepBan cxonumoctu. Teopema Abens. Panel Teinopa u Maknopena. Paznoxenue
byHKIMid B creneHHble psaAbl. [lpunoxkenuss psigoB. PasnoxkeHue ¢yHKIUNA B
TpUroHoMmerpuueckue psaasl Oypee.

Tema 4.4. KpaTHbie UHTETpabI

JIBoiiHOM W JAByKpaTtHeld wuHTerpan. CBoicrBa. J[BOMHOM WHTErpan B
NOJSApHBIX KoopauHatax.  [Ipunoxkenus. TpolHOW wuWHTErpan B JEKAPTOBBIX,
LWIMHAPUYIECKUX U CPeprUuecKuX KoopauHarax. [lpunoxenus.



Paznen 5. OcHOBBI TEOpUU TOJIA

Tema 5.1. KpuBonuHeHbIE 1 TOBEPXHOCTHBIE HHTETPAJIBI

KpuBonnHeHplE  WHTErpansl NEPBOIO W BTOPOrO  poja.  YCIOBUSA
HE3aBUCHUMOCTH  KPUBOJIMHEWHOIO  HMHTETpaja oOT IyTH  MHTETPUPOBAHMSL.
IToBEepXHOCTHBIN MHTETPAJI IEPBOTO U BTOPOTO poxa. [Ipuioxxenus.

Tema 5.2. BeKTOpHBIN aHAIU3 U 3JIEMEHTBI TEOPUH TOJIS

CxkanspHbele U BeKTOpHbIE noJid. [Ipow3BojHast 1Mo HampasieHHo. ['paaueHt.
Hupkymsauuss nonss BOOJb KpuBOM. IIOTOK mons yepe3 moBepxHOCTb. PDopmyna
Octporpaackoro-I'aycca. JluBepreHusi BEKTOPHOTO MOJIsA, €€ (PU3MUECKUIl CMBICII.
®opmynbl Crokca, I'puna. Porop BekTOpHOro moisi, ero (QpuU3W4ecKuid CMBICIL.
[loTeHIMaNbHOE U COIEHOUAANBHOE TOJIA.

Paznen 6. Teopust GyHKIMN KOMIUIEKCHOTO MEPEMEHHOTO

Boeruncnenune 3HAYECHUI byHKUIMN KOMILIEKCHOTO NIEPEMEHHOTO.
Huddepenuupoanne u wunrerpupoanue DKIIL. Psg Jlopana. OcoOble TOUKH.
Boruetsl. [IpunoxkeHuss K BBIUMCICHUIO ONPENENEHHBIX W HECOOCTBEHHBIX
UHTErPaJIOB.

Paznen 7. OnepanoHHOE UCUUCTICHHUE

[IpeoGpazoBanue Jlamnaca, ocCHOBHbIE CBOICTBa mpeoOpa3zoBanuii Jlammaca.
[Mpunoxenuss k  pemenuto  gudepeHInanbHbIX  ypaBHEHMM UM CHUCTEM
b depeHnaIbHbIX ypaBHEHHH.

Pasnen 8. YuciaeHHbIE METOIBI

Wntepnonupoanue QyHkuuid. I[IpubnmkeHHoe peleHne anredpandeckux
YPaBHEHM. [TpubnmxeHHOE  BBIUMCJIEHHME  OIPENETCHHBIX  HMHTErpasoB.
[TpubnuxeHHoe pemieHne AU pepeHnnanbHbIX ypaBHEHUH.

3.4. TemaTuyeckuii IJIAH NPAKTUYECKHUX 3aAHATHI

Paznen 1.

Martpunpsl. Onpenenurenu. OOpatHas marpunia. Meron Kpamepa pernenus
CHCTEM JIMHEWHBIX YypaBHEHUW. PaHr wMarpunbl. PemieHune cucTeM ypaBHEHUU
metoaom ["aycca.

Bekrop. CkansipHoe, BEKTOPHOE M CMEIIAHHOE MPOU3BEIAECHUS BEKTOPOB.
IIpsamas Ha mockoctu. Ilnockocte u mpsimas B mpocTpaHcTBe. KpuBble BTOpPOro
MOpsJIKa.

Paznen 2.

Ob6nacte ompenenenus ¢GyHKuMU. YwcioBble mocienoBaTenbHocTU. [lpenen
YUCIIOBOM mocnenoBatenbHOCTU. llpenen ¢yHkmuu. beckoHedyHo Mamnbie U
6eckoHedHo Oombire. OMHOCTOPOHHUE TIPEIEIbl. 3aMeUaTeNIbHbIE TTPEeaebl. TouKn
pa3phiBa, UX KJIacCUpUKAIHS.

Breruncnenne mpomsBomHou GyHkumu. JuddepenmupoBanne (HyHKIHH,
3aJIaHHBIX HESIBHO W MmapaMeTpudecku. [[pon3BogHast CIOKHO-CTENEHHON ()YHKITHH.
I'eomerpuuecknii cMbIcit Tpon3BoaHOM. [Ipon3BoaHbIE BICIINX NOPsAKOB. DopMmyna
Jleitonuua. Juddepenuuansl BbICHIUX MOPSAKOB. BbluucieHue mnpenenoB c
nomonibo npasmia Jlonurang. Pa3noxkeHne OCHOBHBIX 3JIEMEHTApPHBIX (PYHKIUNA MO
dbopmyne Teinopa. MccienoBanusi yHKUIUHU U IOCTpoeHUe rpaduka.



YacTHble NMPOU3BOAHBIE TMEPBOrO M BbICIIETO MNOpsAKoB. JuddepeHunans.
[IpousBonubie u auddepeHImanbl  CIOXKHOW, HESIBHONM (GYHKIMM HECKOIbBKUX
nepeMeHHbIX. [Ipunoxenus.

3amMeHa MEpPEeMEHHONW W HHTETPUPOBAHUE IO YACTSIM B HEONPEACICHHOM
uHTerpanie. WHTerpupoBaHuWe palMOHAIBHBIX JpoO€H, TPUTOHOMETPUUYECKUX
GyHKIMM, HEKOTOPBIX  UPpAlMOHATIBHBIX W TPAHCUCHJCHTHBIX  (DYHKIIUH.

Brraucienue OTIPEICTIEHHOTO UHTErpasa. HecobOcTBeHHBIE WHTETpabl.
['eomeTpuueckre U MEXaHUUECKUE MPUIIOKEHUS ONPEACIEHHOI0 UHTETpasa.
Paznen 3.

KombunaTtopuka. Teopembl CIIOKEHUSI U YMHOKEHUSI BEPOATHOCTEH. Y CIIOBHAs
BepossTHOCTh. Dopmyna mnonHoM BeposTHocTH. @Dopmyna baiteca. 3agaua o
HAJEKHOCTH dJIeKTpuueckoil nenu. Cxema bepHynnm pacnpeneneHns BEpOSATHOCTEN.
®opmyia Ilyaccona. JluckperHas ciiydailHash BEJIMYMHA, HEINPEPBIBHAS CilydyanlHas
BEJINUMHA.

Pa3nen 4.

KommiekcHbie umcna, GopMbl KOMIUIEKCHOTO 4Yucia. JIeHCTBUS HAJ HHUMHU.
OO6nacTu u TUHUU.

Pemennie auddepeHnmanbHblX  ypaBHEHMM TIEpBOTO mopsiaka. Perienue
nuddepeHIManbHbIX YpaBHEHUNM BBICIIUX TOPSIKOB, JOMYCKAIOIIUX TMOHWKESHHE
nopsiika. PerieHne oHOPOJHBIX U HEOJHOPOJHBIX JIMHEWHBIX NH(dEepeHIINATBHBIX
YPaBHEHHI BBICIIUX MOPSIKOB C MMOCTOSHHBIMU KO3 PUITMEHTaMHU.

HccnenoBanne CXOIUMOCTH 3HAKOMOJIOKUTEIBHBIX UM 3HAKOIEPEMEHHBIX
psnoB. Haxoxaenue o0iacTv cXOIUMOCTU (HYHKIIMOHAIBHBIX M CTENEHHBIX PSIOB.
Paznoxxenne  ¢yHknuit B cremeHHOW  psa.  PasnmoxxkeHue  QyHKUIMA B
TpUroHoMmerpuueckue psaasl Oypee.

JIBOMHOW  WHTETpaJi, TOJSAPHBIE  KOOPAWMHATHL.  [pOWHOM  HMHTErpal,
MWIMHJIPUYECKUE U chepudeckue KoopauHatel. [Ipunoskenus.

Paznen 5.

Boluncnenne KpUBOJIMHEHHBIX HMHTErPAJIOB IEPBOIO M BTOPOro poja.
[Tpunoxxenus. BerunuciaeHne noBepXHOCTHBIX HHTETPAJIOB IIEPBOrO U BTOPOTrO poAa.

Ckansipuble U BekTOpHbIe Toiisl. [Ipow3BonHas 1o HampaBiieHHto. ['paaueHT.
IToTok mosnsa uepe3 noepxHocTh. @opmyna Octporpanackoro-I'aycca. JluBepreHuus
BEKTOpHOTO Toysg, ee (usuueckuit cmpicia. Dopmynsl Crokca, ['puna. Potop
BEKTOPHOI0 noJist. [loTeHnnanpsHOe U COJICHOMAAIBHOE MOJIS.

Paznen 6. Teopust hyHKIIUN KOMITJIEKCHOTO MIEPEMEHHOTO

Brruncnenue 3HAYEHUU byHKIIUN KOMILJIEKCHOTO IIEPEMEHHOTO.
HuddepennmpoBanne u wuaTerpupoBanne DKII. Psg Jlopana. OcobOble TOUKH.
Boruetsl. [lpunokeHuss K BBIYUCICHUIO ONPENEICHHBIX W HECOOCTBEHHBIX
MHTETPAJIOB.

Paznen 7. OnepalinoHHOE UCUHUCIICHHE

[IpeoGpazoBanue Jlammaca, HaxOXKJACHHE OPUTHHAIOB W W300paKEHUH.
OnepallMOHHBIA MeTOJl pelieHus audQepeHIranbHbIX ypaBHEHUM UM CHUCTEM
nudpepeHManbHbIX YPaBHEHUH.

Pa3zgen 8. UucieHHBIE METOOBI

NurtepnionupoBanue ¢yHkuuil. [IpubnuxeHHoe pelleHne anredpandeckux



ypaBHeHuil.  [lpuOnmkeHHOEe  BBIYMCIEHHE  ONPEIEICHHBIX
[Tpubnuxennoe pemieHue aAuddepeHuuanbHbIX ypaBHEHUM .

UHTErpajoB.

3.5. TemaTu4ecKuil IIaH JJa0OPaTOPHbIX padoT
JlanHblid BUJT pabOThI HE IPEAYCMOTPEH YUEOHBIM IJIAHOM.

3.6. KypcoBoii mpoekT /KypcoBasi padora
JlaHHBIN BUJT paOOTHI HE MPETYCMOTPEH YU€OHBIM ILJIAHOM.

4. OueHuBaHUE Pe3y1bTATOB 00y4eHHUsI

OueHuBaHue pe3yiabTaTOB OOYYEHMsS] MO JAMCLUMIUIMHE OCYIIECTBISETCS B
paMKax TEKYyIIero KOHTPOJSI M MNPOMEXKYTOUHOW aTTECTallMd, HPOBOAMMBIX IIO
6abHO-peiiTuHroBoit cucreme (bPC).

[Ikana orleHKH pe3ynbTaTOB O0yUEHHUS 10 AUCIUIUIUHE:

YpoBeHb chopMUPOBAaHHOCTH
WHMKATOpa KOMITCTECHITUN
N N Hwxe N
Boicokuit | Cpengnuit Husknii
3anaHu- CpeHero
Kox Koz POBaHHBIE o7 85 110 100| o 70 10 84 | 0T 55 110 69| 0T 0 110 54
KOMITe- | WHIWKATOpa Pe3YIIbTAThI
TEHLMH | KOMIIETEHIIUH | OOyYeHus 110 [llxana oneHnBaHUs
UCITUIUINHE HEY/I0B-
AUcI YIOBJIET- e
OTJINYHO XOpOIIO JIETBOPH-
BOPHUTEIBHO
TCIIBHO
3aYTEHO HE 3a4TCHO
3HATh:
OCHOBHBIE
HOHSTUS U
BEPKJICHUS
YTBEPAHI . 3Haer [Tmoxo
AQHAIUTUYECKOM
OCHOBHBIE | 3HAET YpoBeHb
reOMETpHH, 3Haer .
N MOHSTHS U | OCHOBHBIE | 3HAHHM
JUHEHHON OCHOBHBIE
YTBEpXKJIE | MOHATHUS U | HIXKE
anredpsl, MOHSTUS U
HUS, YTBEpXkKAE | MUHUMAI
MaTEeMaTHYeCKO | YTBEPXKIE
MOJXKET HUS, BHOTO,
ro aHajIu3a, HUS, He
JOMYCTUTDH | TOTIYCKaeT | JI0IMycKae
Teopuu JOTTYCKaeT
. HECKOJIbKO | MHOTO T rpyObIe
BCPOATHOCTCH, ommboK HE T'PYOBIX | MEJIKHX OIIMOKH
OIIK-1 | OIIK-1.1. TEOPHUH MOJI, Py
01117 (I OImMO0K
CHEIMAIIbHBIX
pas3aenoB
MaTEeMaTHKU
YMETh:
pemarb YmMmeer Ymeer ITpn
YmMmeer
OCHOBHBIE elIaTh pemiartb pemiartb pelieHun
3a/1a4uu p OCHOBHBIE | TUTIOBBIE | THUTIOBBIX
. | maTtemaru
AHATUTHYECKOH | MaTeMaTH | MaTeMaTH | MaTeMaTu
TEOMETPHH, YecKHe YecKue YEeCKHIX
N 3a/1auu, He
JTUHEHHON 3a/1a4H, 3aa4u, 3a1ad
JOTTYCKaeT
anreopsl, SLIGOK JOTYCKaeT | IOMYyCKaeT | IOoMycKae
MaTeMaTHYeCKO HEOOJIBIIN | MHOTO T rpyObIe




ro aHaJIn3a, € OIMOKN | OIIHOOK OILIMOKHU
TEOPUHU
BEPOSITHOCTEM,
TEOPHUH MOJI,
CIICIIHATbHBIX
pas3aenon
MaTeMaTUKu
BJIQJICTD:
Baaneer
Bnaneer .
Bnaneer HekoTopbl | He
OCHOBHBIM
pa3IUYHbI MU BJIAJCET
OCHOBHBIMH 51
MH TUIIOBBIMU | METOJaMU
METOJaMU METOJaMU
METOJaMU METOJaMHU | perieHus
peleHus 3aaa4 petieHus
petieHus pemieHust | 3aaad,
MaTeMaTUIEeCKO 3ajad,
3aJa4, He 3a7ad4, JIoTIyCKae
ro aHajau3a JOTTyCKaeT
JIOITyCKaeT JIOTyCKaeT | T Trpyoble
MEJIKHE
omunboK MHOT'0O OIINOKHU
OILIMOKHU
omuOOK
OueHouHble  MaTepualdbl JJisi  TPOBEICHUS  TEKYIIErOo  KOHTPOJS U

IPOMEXKYTOYHOM aTTecTanu TpuBeneHbl B [IpunokeHun k paboueid mporpamme
JUCIIUTUTAHBI.

[TomHBIM KOMITIEKT 3aJlaHUl U MaTepuaoB, HEOOXOIUMBIX sl OIICHUBAHUS
PE3yNbTaTOB 00YUYEHUS M0 AUCIMIUIMHE, XPAHUTCS Ha Kadeape pa3paboTurKa.

5. YueOHO-MeTOoan4ecKoe U nHGOpMAMOHHOEe o0ecrieYeHue JUCHUITHHBI

5.1. Y4yeOHO-MeTOAMYECKOE O00ecIeUeHne

OcHoBHas J1UTEpaTypa

1. KoHcmekT Jeknuid 1o BbICIIe MaremaTtuke : mouHbld kypc / J. T.
[Tucemennnit. - 12-e m3a. - M. : Aiipuc-Ilpecc, 2014. - 608 c. - ISBN 978-5-8112-
5257-2. - TekcT : HemoCpeICTBEHHBIN.

2. IlanteneeB, A. B. Teopuss (yHKIMI KOMIIJIEKCHOTO TEPEMEHHOTO U
OTepallMOHHOE WCUWCICHUE B TMpUMEpax M 3ajadax : ydeOHoe mocobue / A. B.
[TanteneeB, A. C. SAxumoBa. — 3-¢ usn., ucnp. — Cankr-IletepOypr : Jlans, 2022.
— 448 c. — ISBN 978-5-8114-1921-0. — Tekct : »nexTpoHHbiii // JlaHb
AJIEKTPOHHO-OMOmoTeunas cuctema. — URL: https://e.lanbook.com/book/212138.

3. PykoBOACTBO K pemieHWIO 3amad [0 TEOPUU BEPOATHOCTEH W
MaTeMaTHYeCKOH CTaTUCTHKE : yueOHoe mocooue mis By30B / B. E. 'mypman. - 11-¢
U3, , mepepad. - M. : Beicee ob6pazoBanue, 2008. - 404 c. - (OcHoBwI HayK). - ISBN
978-5-9692-0194-1. - TekcT : HEMOCPEACTBCHHBIM.

4. Teopus BEpOSITHOCTECH W MaTeMaTHYeCKash CTaTHCTUKA : ydeOHOe mocobue
st By3oB / B. E. I'mypmasn. - 12-e uzn., nepepa0. - M. : Breiciee o6pazoBanue, 2008.
- 479 c. ni1. - (OcHoBel Hayk). - ISBN 978-5-9692-0192-7. - Texkcr
HENOCPEICTBECHHBII

5. COopHuK 3amaud no Bbicuied MaremaTuke. C KOHTpOJIBHBIMU paboTamu. 1
kypc / K. H. JIynry, 1. T. [lucemennsiii, C. H. ®enun, 0. A. llleBuenko. - 9-e uzm. -



https://e.lanbook.com/book/212138

M. : Aiipuc-Ilpecc, 2013. - 576 c. : un. - (Boicuiee obpazoBanue). - ISBN 978-5-
8112-5166-7. - TekcT : HEMOCPEACTBEHHBIM.

6. Hatancon, U. I1. Kpatkuil kypc BeIcIIeld MaTeMaTUKH : yueOHOe mocodue /
N. I1. Harancon. — 10-e u3zn., crep. — Caunkr-IletepOypr : Jlans, 2022. — 736 c. —
ISBN 978-5-8114-0123-9. — Tekcr : »nekTpoHHBIN //  JlaHb : SIEKTPOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/210320.

7. Ilymkaps, E. A. Kypc MareMaTuku Ajisi TEXHHMYECKHX BBICIIUX YUE€OHBIX
3aBeieHMi : yueOHoe nocooue / E. A. Ilymkaps, H. A. bepkos, A. 1. MapTbiHeHKoO.
— 2-¢ u3a., ucnp. — Cankr-IletepOypr : Jlawp, 2022 — Yacts 4 : Teopus
BEpOATHOCTEH M Maremaruyeckas cratuctuka — 2022. — 304 ¢. — ISBN 978-5-
8114-1561-8. — Tekcr: oanekTponHblii // JlaHb : 3IEKTPOHHO-OMOIMOTEUHAS
cuctema. — URL.: https://e.lanbook.com/book/211382.

8. 3anopoxen, I'. . PykoBoACTBO K pelIeHHIO 337a4 110 MaTEMaTHYECKOMY

aHanmuzy : ydyebHoe mocobue / I'. W. 3amopoxen. — 8-¢ usn.,crep. — CaHKT-
[TerepOypr : Jlanw, 2022. — 464 c. — ISBN 978-5-8114-0912-9. — Texkcr :
ANEKTPOHHBIN //  JlaHb : 2JeKTpoHHO-OmMOnmoreunass cuctema. —  URL:

https://e.lanbook.com/book/210752.

9. Ky3nenos, JI. A. COopHUK 3aJaHU IO BBICIICH MaTeMaTHKe. THUIOBBIE
pacuetsl / JI. A. Ky3nenos. — 15-e¢ u3z., crep. — Cankr-IlerepOypr : Jlanb, 2023.
— 240 c¢. — ISBN 978-5-507-45701-4. — Texkct : »nextpoHHsbIi // Jlanb
aJIEKTPOHHO-OMOMMoTeunas cuctema. — URL: https://e.lanbook.com/book/279845.

10. ®uxrtenromasll, I'. M. OcHoBBEI MaTeMaTH4eckoro a"Haiausa. Yacte 1 / I'. M.
duxtenronpi. — 15-¢ usn., crep. — Cankr-IletepOypr : Jlans, 2023. — 444 c. —
ISBN 978-5-507-45877-6. — Tekct : »nexkTpoHHBIN // JlaHb : SJIEKTPOHHO-
oubaroreunas cuctema. — URL: https://e.lanbook.com/book/289001.

11. ®uxrenronsiy, I'. M. OcHoBBEI MaTeMaTH4ecKoro adHaiausa. Yacte 2 / I'. M.
®uxrtenronbi. — 14-e uzn., crep. — Cankr-IletepOypr : Jlans, 2023. — 464 c. —
ISBN 978-5-507-46113-4. — Tekct : »nekTpoHHBIN // JlaHB : SIEKTPOHHO-
oubanoreunas cuctema. — URL: https://e.lanbook.com/book/297692.

JlononHuTENbHAS TUTEPATYypA

1. Hemunosuu, b. I1. COopHUK 3amad U ympaxHEHUH MO MATEeMaTHYECKOMY

aHanu3y : ydeOHoe mocobue st By30B / b. I1. JlemunoBuu. — 24-e¢ usn., crep. —
Cankrt-IlerepOypr : Jlanp, 2022. — 624 ¢. — ISBN 978-5-8114-9078-3. — Tekcr :
ANEeKTpOHHBIN //  Jlanb : anexTpoHHO-OMOMMoTeunas cuctema. —  URL:

https://e.lanbook.com/book/184105.

2. IlyraueB, B.C. Teopusi BeposiTHOCTE W MaTeMaTH4YecKas CTATUCTHKA :
yueOnuk / B.C. [lyraueB — Mocksa : Tpancnoptaas kommanus, 2017. — 496 ¢. —
ISBN 978-5-4365-1551-9. — URL: https://book.ru/book/922288. — Texkcr
3JEKTPOHHBIM.

3. Munocres, B. b. Kypc Marematuku nisi TEXHHUYECKHX BBICIIMX y4EOHBIX
3aBeneHuil : ydeOHoe mocobwe / B. b. Mwunocue, B. A. JlaxoBckuii, A. M.
Mapteinenko. — 2-¢ usn., ucnp. — Cankr-IletepOypr : Jlans, 2022 — Yacts 2 :
OyHKIMN HECKOJBKUX MEepeMEeHHbIX. MHTerpanpsHoe ucuucienue. Teopus mnons —



2022. — 432 ¢. — ISBN 978-5-8114-1559-5. — TekcT : anekTpoHHbIl // JlaHb :
ANIEKTPOHHO-OnOmoteuynas cucrema. — URL: https://e.lanbook.com/book/211355.

4. Munocues, B. b. Kypc maremaTuku aji1 TEXHUYECKUX BBICIIMX Y4E€OHBIX
3aBeieHul : yueOHoe nocodue / B. b. Munocues, B. I'. 3y0kos, B. A. JIsxoBckuii. —
2-¢ uzn., ucnp. — Cankrt-IlerepOypr : Jlawp, 2022 — Yacte 1 : Ananurtuueckas
reomerpus. Ilpenensr u psaapl. @yHKIMHU U Dpou3BoAHbIE. JIMHENWHAas U BEKTOpHas
anreopa — 2022. — 544 c. — ISBN 978-5-8114-1558-8. — TekcT : 31eKTpOHHBI //
Jlanb ; ANEKTPOHHO-OMOIMOTEeUHAS cucrema. — URL:
https://e.lanbook.com/book/211352.

5. Teopus BeposiITHOCTEM M MaTemaTHueckash cTaTUCTHKa. ba3oBwlii Kypc ¢
npuMepaMu M 3ajadamu : ydyeOHoe mocobue s By3oB / A. WM. Kub3yn, E. P.
I'opsiunoBa, A. B. HaymoB ; nox pea. A. U. Ky63yna. - 3-e uza., nepepad. u jgor. -
M. : OUBMATIIUT, 2007. - 232 c. - ISBN 978-5-9221-0836-2. - Texkcr :

HETNOCPECTBEHHBIN
6. UBanos, b. H. Teopust BeposTHOCTE M MaTeMaTHYeCKash CTATUCTUKA :
yueOHoe nocodbue / b. H. IBanoB. — 2-¢ u3a., ucnp. u gon. — Cankr-IletepOypr :

Jlanb, 2022. — 224 c. — ISBN 978-5-8114-3636-1. — TekcT : a5ekTpoHHbIH // JIanb
: JNIEKTPOHHO-OnOmoreynas cucrema. — URL: https://e.lanbook.com/book/206201.

7. O6bikHOBEHHBIE TUDPepeHInanbHble ypaBHeHus : yueOHoe nocooue / 3.X.
3akuposna. - Kazans : KI'9Y, 2007. - 57 c¢. - 27.88 p. - TekcT : HENMOCPEICTBEHHBIM.

8. IlpakTuueckue 3ausaTusa o matematuke (1 cemectp) : mpaktukym / coct. T.
N. AdanaceeBa [m ap.]. - Kazanp : KI'DY, 2011. - 120 c. - 4039. - Tekcr :
HEMOCPEICTBEHHBIH.

9. IlpakTHueckue 3aHATHs IO MaTeMaTUKe (2 ceMecTp) : MPaKTUKyM / COCT.: 3.
X. 3akupoBa, H. B. Hukonaera. - Kazanp : KI'9Y, 2011. - 111 c. - 4047. - TekcrT :
HEMOCPEICTBCHHBIN.

5.2. UudopmanuonHoe odecrnedyeHue

5.2.1. DeKTpOHHBIE U UHTEPHET-PECYPCHI

li\f'r)[ HauMeHoBaHMe 3JIEKTPOHHBIX U HHTEPHET-PECYPCOB Ccpuika

1 |DnexTpoHHO-OMOIMOTEUHAs cucTeMa «JIaHby https://e.lanbook.com/

2 |DnextpoHHO-OMOMMOTEUHAst crcTeMa «iDOOKS.ru» https://ibooks.ru/

3  |DnextpoHHO-0MOMIMOTEUHAst crcTema «bDOOK. rux» https://www.book.ru/

4 [DHUMKIONIEaNMH, CIIOBAPH, CIPABOYHUKU http://www.rubricon.com
5 |[opran "OtkpsiTOE 0OpazoBanue"” http://npoed.ru

6 |EmmHOe OKHO nocTyma K oOpa3zoBarenbHBIM pecypcam  |http://window.edu.ru

5.2.2. llpodeccuonanpupie 0a3bl gaHHBIX /| WMH(MDOpMaMOHHO-CIIPaBOYHBIC
CUCTEMBI

Ne Pexxum
HaumeHoBaHue npodeccnoHaIbHBIX 0a3 TaHHBIX Anpec
n/n JocTyna
1 |Poccuiickas HarpioHaIbHas OMOIMOTEKA http://nlr.ru/ http://nlr.ru/

http://elibrary

2 |Hayunas snexrponnas 6ubnuorexa eELIBRARY.RU http://elibrary.ru U



https://e.lanbook.com/
https://ibooks.ru/
https://www.book.ru/
http://www.rubricon.com/
http://www.rubricon.com/
http://npoed.ru/
http://window.edu.ru/

3 |HamumonanbHas snexTponHas 6ubnonorexa (HOB) ?ttps.//rusneb.ru hrtl'jﬁ)s.//l’usneb
4 | Texmmaeckas Gubmiorexa http://techlibrary |http://techlibr
Tu ary. ru
5 |OO6miepoccuiicKuit MaTeMaTUYECKUM OPTAIT nttp:/fwww.mat - http:/fwww.m
hnet.ru/ ath net.ru/
5.2.3. JIulileH3MOHHOE ¥ CBOOOJHO  PAaCHpPOCTPAHSAEMOE  IPOTrPaMMHOE
obecrnieueHue JUCIUTITAHBI
Ne HanmenoBanue nporpaMMHOTo PexBu3uThI
Ornucanue
/T obecrieueHus TIOITBEPIK TAOTITIX
. ITosp30Barenbekas 340 o o
1 [Windows 7 Ilpodeccuonanshas (Starter) OlepaIMOHHas CHCTEMa "CodrJlaitnTpenin"
No2011.25486 oT
n 3A0
2 |Windows 7 [Ipodeccronansuas (Pro) OSSB;OEEE?{EZCEE};TeMa "Co¢rJlaitaTpeiin"
pall Ne2011.25486 or
[Taker NPUKTATHBIX |
3 |MATLAB Academic new Product From HporpamMu o dyrTaitaTpeiin”
10 to 24 Group Licenses (per License) PCILICHHA 3aM8%\00013.39442  Hemcko.
TEXHUYECKUX
N npaBo. beccpouno
BBIYHCIICHUI.
Cucrema nmoucka|CBoOomHass  JIHIIEH3US
4 |bpaysep Chrome nHpopmaruu B cetu|Heucki. IpaBo.
WHTEPHET beccpouno
[Taker mporpamm miss|CBoOoaHass  JTHIICH3US
5 |Adobe Acrobat co3manus U mpocmotpa|Heunckr. paBo.
(datinos popmara PDF |beccpouno
1O ms sdpdextuBHOrO|CBOOOAHAS  JTHIICH3US
6 [LMS Moodle OHJIAMH- Hewuckir. paBo.
B3aUMOJICUCTBHUSI beccpouno

6. MaTepuajbHO-TEXHUYECKOE o0ecriedeHre TUCIMTILTHHbI

HaumeHnoBanue Buna HanmenoBanue yueGHON
y4e0HOH paboTHI ayTUTOPHH, [lepeuenp HEOOXOAMMOro 00OPYIOBAHUS U
CreuaIn3upOBAHHON TEXHUYECKHUX CPEACTB 00yIEeHUS
nabopaTopuu
Jlexknun VYyebHas ayaAuTopust 1is Crenuann3nupoBaHHas yaeOHas Meberb,
IIPOBCACHU 3aHATHH TEXHHUYCCKUEC CPCACTBaA 06y‘ICHI/I$I, ClIy’Kamue
JISKIIMOHHOT'O THUTIA JUIS TIPEJICTaBJICHUs Yy4eOHOU MHbopMaIruu
00JbIIOW ayAUTOPUH (MYJIBTUMEAUNHHBIN
MPOEKTOP, KOMIBIOTEp (HOYTOYK), 9KpaH),
JIEMOHCTPALHOHHOE o6opynoBaHue,
yueOHO-HATJISIIHBIE TTOCOOMS
[Ipaktnyeckue |Yuebnas  aymuropus  mr| Crenuanu3upoBaHHass ydeOHass MeOens,
3aHATHUSA NpOBENCHUA 3aHATHH| TeXHUYECKHE cpencraa oOyueHus
CEMUHAPCKOTO THIA,| (MyTbTUMEIUHHBIN MPOEKTOP, KOMIBIOTEP
TPYIIIOBBIX u WHIMBHIY-| (4oyr6yK), 9KpaH) U p.




aJIbBHBIX KOHcyHLTaHHﬁ,

TCKYILICTO KOHTPOJIA n
NPOMECKYTOYHOU aTTCCTAIIUH
Camocrosrenpnas |KommbloTepHslii kimace ¢ Crenmanu3upoBaHHas yueOHass MeOenb Ha
pabora BbIX0Z0M B HTepHeTr B-600a | 30 nocamounsix mect, 30 KOMIIBIOTEPOB,
TEXHUYECKHE cpencTaa oOyueHwust
(MyJIbTHME-IUIHBIA MPOEKTOP, KOMIBIOTEP
(HOyTOYK), JKpaH), BUJICOKaMEPHI,

IPOrpaMMHO€E 00ecIIeYeHHe
Crnennanu3upoBaHHast MeOellb,
KOMIIBIOTEPHASI TEXHUKA C BOBMOKHOCTBIO
BbIX0Ja B IHTepHeT u o0ecrieueHuemM
noctyna B QMOC, skpaH, MyIbTUMEAUHHBIN
IPOEKTOP, IPOrpaMMHO€E 00eCIIeYeHHe

YuraapHbIH 3a]1
OnoInoTEKH

7. Oco0eHHOCTH OPraHU3aNuMu 00Pa30BaATEIbLHO AesITeJbHOCTH JIs JIUIL €
OrPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jlumia ¢ orpaHMYEHHBIMU BO3MOXHOCTAMHM 3/10poBbs (OB3) 1 MHBAIMIBI UMEIOT
BO3MOXKHOCTh OECHPEISATCTBEHHO IIEPEMEIIAThCS M3 OJHOI0 YYeOHO-JIAOOPaTOPHOTO
KOpIlyca B JIPYrOW, IOJHATBCA HAa BCE O3TAXH YUeOHO-JIAOOPATOPHBIX KOPITYCOB,
3aHUMAaThC B  YYEOHBIX W HMHBIX IIOMCIICHUSX C YYETOM OCOOCHHOCTEH
NCUXO(M3UYUECKOTO Pa3BUTHSI U COCTOSHUS 370POBBSI.

Hst o0yuenus juii ¢ OB3 M MHBaJIMIOB, MMEIOIIMX HAPYIICHUS OIOPHO-
JBUTATEIILHOTO armapara, 00eCIeYeHBl YCIOBHS OECHPENsATCTBEHHOTO JIOCTYyNa BO
Bce yueOHbIe nmomerieHus. MHpopMalus o crenuaibHbIX YCIOBUSX, CO3TaHHBIX JIJIS
oOyuarommxcs ¢ OB3 w wHBaaMaOB, pa3MeliecHa Ha CcalTe YHUBEpPCUTETA
www//kgeu.ru. imeetcs BO3MOXXHOCTb OKa3aHUSI TEXHUUECKOM ITOMOIIH aCCUCTEHTOM,
a TaKkXkKe YCIIYT CYPIONEePEBOTYMKOB U TH(HIOCYPIAOIICPEBOTINKOB.

Jlist ananTanuu K BoctpusaTuio JuiiamMu ¢ OB3 u nHBaIMaaMu ¢ HapyIICHHBIM
CIIyXOM CIPaBOYHOTO, Y4eOHOro Marepuaja I0 JHUCHUILIHHE OO0CCICUMBAIOTCS
CIICTYIOIIUE YCIIOBUS:

- JUIS JTydIIIeH OPUCHTAIIMU B ayJAUTOPUH, IPUMEHSIIOTCS CUTHAJIBI OTIOBEIICHUS
0 HavaJie U KOHIIC 3aHATHS (CIIOBO «3BOHOK» IHUIIETCS Ha JTOCKE);

- BHUMaHHE CJIa0OCTBINIAIEr0 OO0yYaromerocs IMPHUBICKACTCS IearoromM
KECTOM (Ha TJICHO KIIAJIeTCs pyKa, OCYIIECTBIIICTCS HEPE3KOE TOXIIOIBIBAHUE);

- pasroBapuBasi C OOYyYalIIMMCS, TEAarorudecKuii paOOTHHK CMOTPHUT Ha
HEro, TOBOPHUT SCHO, KOPOTKHMH IIPEIIOKESHUSIMHU, OOecrednBas BO3MOXKHOCTH
YTEHUs 110 TyOam.

KomnieHncanust 3aTpyqHEeHHA pPEYEBOTO M HMHTEINICKTYallbHOTO Pa3BHTHS
ciadoCbIIIaNX 00yYaroIINXCsl TPOBOJUTCS MTyTEM:

- HCTIOJIb30BaHUS CXEM, JUarpamMM, PUCYHKOB, KOMITBIOTEPHBIX MPE3CHTAIIUN C
TUIEPCCHUIKAMU, KOMMEHTHPYIOIUMH OTJSIbHBIC KOMITIOHCHTBI H300paKeHHS;

- pEryJIIpHOTO TNPHMCHEHUS YIPaXHCHWH Ha TpaduUIecKoe BBIJICICHUC
CYIIECTBEHHBIX MPU3HAKOB MPEIMETOB U SBJICHUI;

- o0ecIieyeHnsT BO3MOXKHOCTH JUISI  OOYYaroIIerocs IOJYYUTh aJPECHYIO
KOHCYJIbTAIIHIO T10 JICKTPOHHOM IOYTE 10 Mepe HEOOXOIUMOCTH.
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st anantauuu kK Bocupustrio aunamu ¢ OB3 u nHBanugaMu ¢ HapyueHusIMH
3peHus CIPABOYHOTIO, y4eOHOro, IPOCBETUTEIBCKOTO MaTtepuaia,
MPETYCMOTPEHHOTO 00pa30BaTENbHON MPOrpaMMON MO BhIOPAHHOMY HaIpaBJICHUIO
MOJATOTOBKH, 00ECIIEYUBAIOTCS CIIEIYIOIINE YCIOBUS:

- BeJleTcs ajanrtauus oQUIMaIbHOro caifTa B ceTh MIHTEpHET ¢ yueToM 0COOBIX
NOTpeOHOCTE MHBAIMJIOB 10 3pEHUI0, 00ECIIEYMBAETCS HAJTU4YMe KPYMHOIPU(PTOBOH
CIPaBOYHOI MH(POPMALIMK O PACTIMCAHUM YUEOHBIX 3aHATUM;

- IEIarOrM4YeCKuii  pabOTHUK, ero coOeceqHUK (MpU HEOOXOIUMOCTH),
MPUCYTCTBYIOIIME HA 3aHATUU, MPEACTABIISIIOTCS 00YYarOUIUMCS, MPU ITOM KaXKIbIi
pa3 Ha3bIBaeTCA TOT, K KOMY Me1arormueckuii paboTHUK oOpaliaercs;

- IEUCTBUSA, KECThl, MEpPEMEUICHUSI MEeJaroruueckoro padOTHHKA KOPOTKO U
SICHO KOMMEHTUPYIOTCS;

- meyaTHas MHQOpMalLMsi NperoCcTaBisieTcs KpynHbiM mipupTom (ot 18
MYHKTOB), TOTAJIBHO 03BYUYMBAETCS;

- obecrnieunBaeTcsi HEOOXOUMBII YPOBEHb OCBEIIEHHOCTU MTOMEIICHUH;

- IPEAOCTABISACTCA BO3MOKHOCTH HCIIOJIb30BaTh KOMITBIOTEPHI BO BpeMs
3aHSATUHN U MIPABO 3aMUCU 0OBSICHEHUN HAa TUKTO(OH (TI0 KEeJTaHUI0 00YyJarOIIUXCs).

dopma mpoBeACHHS TEKyIIeM ¢ IPOMEXKYTOYHOM aTTecTaluu s
obOyyvaromuxcsa ¢ OB3 u MHBANIMIOB ONMpEACISIETCs TeJarornueckKuM pabOTHUKOM B
COOTBETCTBUM C y4eOHbIM mmuaHoM. [Ipu HeobOxomumoctu olydaromemycs ¢ OB3,
UHBAJIUAY C YYETOM MX MHJMBHUIYAIbHBIX MCUXO(PU3NUECKUX OCOOCHHOCTEHN JaeTcs
BO3MOKHOCTb MPOUTH MPOMEKYTOUHYIO aTTECTAIMI0 YCTHO, MMCbMEHHO Ha Oymare,
NUCBMEHHO Ha KOMIIbIOTEpE, B (popMe TECTUPOBAHUS U T.II., TUOO MPEIOCTaBISAETCS
JIOTIOTHUTENIBHOE BpeMs JUIsl IIOJrOTOBKH OTBETA.

8. MeTonnuyeckue peKOMEHJANUM I NpenogaBatesieil M0 OpraHu3aluu
BOCIIUTATEJIbHOM Pa0OTHI C 00YYaIOIIMMHUCS.

MeTtoaudeckoe odecriedeHre mporecca BOCIUTAHNS 00YYarOIIMXCs BHICTYIIACT
OJHUM U3 ONPEACIAIONIMX (AKTOPOB  BBICOKOIO KadecTBa OOpa3oBaHUS.
[IperogaBatens By3a, AEMOHCTPHPYS BBICOKHN MPOGECCHOHATN3M, 3PYIUIIHUIO,
YETKYIO IPaKJIaHCKYIO TO3UIINI0, CAMOIUCIHUILINHY, TBOPUCCKUN MOIXO0 B PCIICHUH
npoeccCHOHaIbHBIX 3a/Jad, B XOJ¢ 00pa3oBaTeIbHOr0 Ipoliecca CIOCOOCTBYET
(bOpMHPOBAHUIO TAPMOHHYHOMN JIMYHOCTH.

[Ipn peanmu3anyu AUCIHUIUIMHBI IPEMOJABaTeb MOXET HCIOJIb30BaTh
CJIEIYIOIIUE METO/IbI BOCTIUTATEILHOM PaOOThI:

- MeTOJbl (OPMHPOBAHUS CO3HAHMS JMYHOCTH (Oecena, AUCHYT, BHYIICHHE,
UHCTPYKTaX, KOHTPOJIb, OOBSICHCHHE, IPHMEpP, CAMOKOHTPOJb, paccKas, COBET,
yOeXKICHHUE U AP.);

- METOJbl OpPraHM3aIiu JESITCIIBHOCTH M (POPMUPOBAHMS OIbITA IMMOBEICHUS
(3agaHue, OOINECTBEHHOEC MHEHHUE, IIeIarornyeckoe TpeOOoBaHHE, MOPYUYCHHE,
MPUYYCHUE, CO3aHNE BOCIIUTHIBAIOIIMX CUTYAIMi, TPCHUHT, YIPaKHEHHE, U 1. );

- METOJbl MOTHBAIIUU JCATCIBHOCTH M TMOBEACHHUS (0A0OpPEHHE, MOOIIPEHHE
COLIMAJIbHOM aKTHMBHOCTH, TOPHUIAHUE, CO3JaHUE CHUTYyallMil Yycrexa, CO3JaHue
CUTYALUH JJIS SMOLIMOHAILHO-HPABCTBEHHBIX IICPEIKUBAHKM I, COPEBHOBAHUE U . )



[Ipn peanuzanuu OUCUUIUIMHBI ~ IPENOJABATENb  JOIKEH  YYHUTHIBATH
CIEYIOLINE HAITPABJICHUSA BOCIIUTATENLHON 1€ TEIbHOCTH

I'pasxcoanckoe u nampuomuueckoe 60ocnumaHue:

- popmupoBaHre Yy OOydYaroOIUXCsA IIEIOCTHOTO MHPOBO33PEHUS, POCCHIUCKOM
UJCHTUYHOCTH, YBKEHUS K CBOCH ceMbe, 00IIECTBY, TOCYIapCTBY, IPUHATHIM B CEMbE U
OO0IIIECTBE JYXOBHO-HPABCTBEHHBIM U COIIMOKYJIBTYPHBIM IIEHHOCTSIM, K HAITUOHATILHOMY,
KyJIbTYypHOMY M HUCTOPUYECKOMY Hacleauio, (OpMUPOBAHUE CTPEMJICHUS K €ro
COXPAHEHHMIO U Pa3BUTHUIO;

- popmupoBaHe Y 00YJAIOIIUXCSI aKTUBHOU TPAXKIAHCKOW TMO3UIIMH, OCHOBAHHOM
Ha TPAJUIUOHHBIX KYJIbTYPHBIX, TYXOBHBIX U HPABCTBEHHBIX IIEHHOCTSX POCCHICKOTO
oOmiecTa, JJisi TIOBBIIICHHS CIIOCOOHOCTH OTBETCTBEHHO PEAM30BHIBATh CBOU
KOHCTUTYIIMOHHBIE MpaBa U 00s3aHHOCTH;

- pa3BUTHE MPABOBOM M MOJUTUYECKON KYJIbTYPhl 00YUYaIOIINXCS, paCIIUPEHNE
KOHCTPYKTUBHOTO YYacTHsi B MNPUHSATUM PEIICHUMN, 3aTparuBarollUX HMX IpaBa M
UHTEPECHI, B TOM YHUCJIE B Pa3IMYHBIX (hOpMax caMOOpraHU3aIliy, CaMOYyIPaBICHUS,
00111eCTBEHHO-3HAUYNMOM JIeATEeIIbHOCTH;

- popMHpOBaHHE MOTHUBOB, HPABCTBEHHBIX W CMBICIOBBIX YCTaHOBOK
JIUYHOCTH, MO3BOJISIIOIIUX ~ MPOTUBOCTOSATH  AKCTPEMHUZMY, kceHodoouu,
TACKPUMHMHAIIUM 1O COLUUAIBHBIM, PEJIUTHO3HBIM, PAaCOBBIM, HAIMOHAIbHBIM
MpU3HAKAM, MEXKITHHUECKOM M MEXKOH(PECCUOHATBLHON HETEPIUMOCTH, IPYTUM
HETaTUBHBIM COLUAIIbHBIM SIBJICHUSIM.

Llyxoeno-npascmeennoe gocnumanue:

- BOCIIUTAHUE YYBCTBA JIOCTOMHCTBA, YECTU M YECTHOCTH, COBECTIMBOCTH,
YBAXKEHUS K POJIUTEIISAM, YUUTEISAM, JIFOJISIM CTapIIero MOKOJIEHUS;

- opMupoBaHMEe TPHUHIMIOB KOJUIEKTUBU3MA U  COJUAAPHOCTH, JIyXa
MUJIOCEPANST M COCTpaJaHMsi, MPUBBIYKKA 3a00TUTHCS O JIIOMASX, HAXOIAIIUXCS B
TPYAHOW )KU3HCHHOW CUTYyaIluU;

- popmMupoBaHKe COMUIAPHOCTA M YYBCTBA COLIMAIBLHON OTBETCTBEHHOCTH IO
OTHOLLIEHUIO K JIIOSIM C OTPAHUYEHHBIMHU BO3MOYKHOCTSIMU 30pPOBbsI, IIPEOJOJIECHUE
NICUXOJOTHYECKUX OapbepoB IO OTHOIICHUIO K JIOASIM C OrpaHUYCHHBIMHU
BO3MOXHOCTSIMU;

- popMupoBaHHE SMOIMOHAIHLHO HACHIIIEHHOTO W JyXOBHO BO3BBIIICHHOTO
OTHOIIIEHUSI K MUPY, CIIOCOOHOCTH U YMEHUS TMepeaaBaTh APYTHMM CBOW ACTETUYECCKHUN
OIIBIT.

Kynemypuo-npoceemumenvcroe gocnumanue:

- hopmMupoBaHHE CTETUYECKON KAPTUHBI MHPA;

- hopmupoBaHHe yBaX)EHUS K KyJbTYPHBIM IIEHHOCTSIM POJHOTO TOPOJa, Kpas,
CTpaHbI;

- OBBIIIICHUE TTO3HABATEIIBHON aKTHBHOCTH O0yYaOIIUXCSI.

Hayuno-obpazosamenvroe socnumanue:

- popMHpOBaHHE Yy O0YYAOIIUXCSI HAYYHOTO MUPOBO33PEHUS;

- popMHpOBaHME YMEHUS MOIYy4aTh 3HAHMUS;

- popMHpOBaHKE HABHIKOB aHAIW3a M CUHTE3a MH(POpMAIMU, B TOM YHUCIE B
npodeccroHaIbHOM 00J1acTH.



BHocuMmbIe MI3MEHEHHUSI M YTBEPKACHUSI HA HOBBIM y4eOHBbIH roJ
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OneHouyHble MaTepHaibl MO AUCHUIUIMHE, MPEIHA3HAYEHHBI JJIsI OLICHUBAHUS
pe3yAbTaTOB O0YyUEHHS HA COOTBETCTBHE UHAMKATOPAM JOCTHXKEHUS KOMIIETEHIIUM.

OueHnBaHuE pe3yJbTaTOB OOY4YEHUS MO JUCHUIUIMHE OCYIIECTBISETCS B
pamkax Tekymiero koHTpoJisa (TK) u nmpoMexxyTodHOM aTTecTaluu, MPOBOJUMBIX IO
6abHO-peiiTunroBoit cucreme (bPC).

1.Texnonornueckas kapra

Cemectp 1
PeitTuHroBBIE TOKA3aTEHN
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Pa3nen 1. « JIuneitnas anrebpa | TK1
Y AaHAUTUTUYECKAS] TEOMETPUSI»
b 15 | 0 15 | 15
Paznen 2. «Marematuueckuit
ananu3. Yacte 1»
KonTponsnas pabora 15
Paznen 2. «MaremaTudeckuit TK2
15| 0 15 15
ananu3. Yacte 1»
KonTponshas pabora 15
Pa3znen 1. « JIuneiinas anreopa | TK3
Y aHAJIUTUYECKAasi TE€OMETPHUSI»
Paznen 2. «MaremaTudeckuit
25 | 0 | 25 25
ananu3. Yacte 1»
Paznen 3. «Teopus
BEPOATHOCTEWN»
KonTponbsHas pabora 15
KommokBuym 10
IIpomexyTounas arrectauus | OM1 0-45
(3x3amen)
B nucemenHol hopme mo
0-45
oueTam
Cemectp 2
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Paznea 4. « MaremaTu4eckuii TK1 15 0 15 15




aganus. YacTe 2»

Kontponwshas pabora 15

p 4. « M i TK2
asgena 4. « MaremaTuaecKkuii 15 | 0 15 15
ananu3. Yacte 2»

KontponbsHas pabora 15

Pa3znea 4. « MatemaTHuecKkuii TK3
4 2

a"anus. Yactp 2» 25 | 0 | 25 o5

Pa3zne 5. «OcHOBBI TEOpUH

T10JI>»

KontponbHas pabora 15

Komnoksuym 10

IIpomexyTounas arrecranmust | OM2

(3x3amen) 0-45

B nucemennoit hopme mo
0-45
ouneram

Cemectp 3

PeliTHHTOBEIE ITOKA3aTEIN

HaumenoBanue paznena

®opMBbI U BU
KOHTPOJIS
| TekymHii KOHTPOIIH
JlomoJIHUTETbHBIE
bamel k TK1
Il Texymuii KOHTPOJIB
JlomoJIHUTETbHBIE
bamrel k TK2
Il Tekymuii KOHTPOIB
JlotioTHUTE TbHBIE
bamrel k TK3
Htoro
IIpomexxyTouHas
aTTecTarus

Paznea 6. «Teopust pyHKIMiA TK1
KOMIUTIEKCHOTO IEPEMEHHOT 0%

15 0 15

[N
o1

KonTponbsHas pabora 15
Pa3znea 7. «Onepannonnoe TK2
UCUUCIICHUE»

15| 0 15 15

KonTponbsHas pabora 15

Paznen 6. «Teopust GpyHKImii TK3
KOMIUIEKCHOT O TIEpEMEHHOT 0%
Paznen 7. «OnepaninoHHoe

P 25| 0 | 25| 25
HACYHCIECHUE»
Pasgen 8. «HucneHusle

METOObI>»

KonTponbsHas pabora 15

KomokBuym 10

IIpomesxyTounas aTrecranust OM3
(3auer)
B nucemenHoit gpopme mo

0-45

0-45
onieram

2. OuleHOYHbIE MATEPHAIHI TEKYIEr0 KOHTPOJISA U MPOMEKYTOUHOM aTTecTaluu
[IIkana olleHKH pe3yJbTaTOB OOYUYEHUS 110 JUCHUILIINHE:



YpoBeHb cHhOpMHUPOBAHHOCTH

VHJIUKAaTOpa KOMIIETEHIMHU

Huxe

Boicokuit | Cpeanuit Huzkuit
3amnaHu- CpeaHero
Koz Koz POBAHHBIE o1 85 110 100 o1 70 110 84 | 0T 55 110 69| 0T 0 110 54
KOMIIe- | WHIWKATOpa PE3YIbTaThI
TEHIMH | KOMIIETEHIIMU | OOYUYEHUS 11O Illxana oneHnBaHUs
UCITUTUTAHE HEYJI0B-
Auch yIOBIIET- YA
OTJIMYHO XOpOLIO JIETBOpPH-
BOPUTEIBHO
TCIIbHO
3aYTEHO HE 3a4TEHO
3HATH:
OCHOBHEBIE
TOHSITHS U
BEPIKICHUS
YTBEPAIL . 3Haer [Tnoxo
AQHATUTUICCKOM
OCHOBHBIE€ | 3HAET YpoBeHb
FEOMETPHH, 3Haer .
o MOHSITHSI U | OCHOBHBIC | 3HAHHMA
JTUHCHHON OCHOBHEBIE
YTBEPXKJC | MOHATHUS W | HIKE
anreopsl, MOHSTUS U
HUS, YTBEPXKAC | MHHHMAJ
MaTeMaTH4YeCKO | YTBEPKJIE
MOXKET HUS, BHOTO,
T'0 aHaJIM3a, HUS,  HE
JOTYCTHTD | IOTIYCKaeT | JIOIycKae
TEOpUHN JOITyCKaeT
. HECKOJIBKO | MHOTO T TrpyObIe
BEPOSITHOCTEH, | omInOOK
HE TPYOBIX | MEJIKHX OIIMOKHU
TEOPHH TIOJIA,
OmuooK 01115 (T 3
CHeIMaIbHbBIX
pazaenon
MaTeMaTHKU
YMETh:
pemiarb
OCHOBHBIE
3a/1a4uu
AHAITUTUYECKOU YMmeer YMmeer [Ipu
OIIK-1 | OIIK-1.1. T€OMETPHUH, Ymeer pemaTh pemaTh perieHnu
JUHEHHON pemiatb OCHOBHBIE | TUIIOBBIE | THUIOBBIX
anredpsl, MaTeMaTH | MaTeMaTH | MaTeMaTH | MaTeMaTu
MaTEeMaTHYeCKO | YECKUe YEeCcKue YyecKue YEeCKHUX
ro aHajIu3a, 3a/1auM, He | 3a]a4H, 3ajauu, 3a1a4
Teopuu JOIYCKAaeT | JOMYCKAaeT | JOMyCKaeT | JOIycKae
BEpPOSATHOCTEH, | OMHMOOK HEOOJIBIIIA | MHOTO T rpyObIe
TEOPUH TIOJIA, € OMOKU | OIHOOK OIIHUOKU
CHEIMAIIbHBIX
pas3zienoB
MaTEeMaTHKU
BJIQJICTh:
Bnaneer
Bnaneer A
Bnaneer HekoTopsl | He
OCHOBHBIM
pa3IYHbI MU BIIaJIeeT
OCHOBHBIMHU u
MU TUTIOBBIMH | METOJAMH
MeTOo/IaMu METO/IaMu
METO/IaMu METOJIaMU | pellIeHus
peleHus 3a1au peleHus
peleHus pelieHus | 3ajaad,
MaTeMaTHYeCKO 3amad,
3ama4, He 3ajad, JIOTTyCcKae
ro aHanau3a JOTTYCKaeT
JOTTYCKaeT JOTYCKaeT | T TpyoObie
MEJKue
(911150 3 MHOTO OIIHUOKU
OIINOKU

[)1105(010) 8




OreHKa «OTJAMYHO» BBICTABJISETCS 32 NOJNHbIE U COOEePICAMeNbHble OMBembl
Ha 60npocul buiema (meopemuieckoe U NpaKmuieckoe 3a0anue),

OrneHka «XOpoIIo» BHICTABISETCS 3a Omeemvl HA BONPOCHL Oulema
(meopemuueckoe U NpaKmMuyeckoe 3a0auue) ¢ HebOIbUUMU OWUOKaMU 8
UBJLOJHCEHUU,

OneHka  «yJ0BJIETBOPUTEIBLHO» BBICTABISIETCA 3@  BBIIOJIHEHHE
KOHMPOJIbHLIX pabom 6 cemecmpe U KOJIOKBUYM;

OreHKa «HEY/I0BJIETBOPUTEIbHO» BBICTABJIACTCS 3a ClIaboe W HETOJHOE
BBITIOJTHEHUE KOHMPOJIbHBIX pabom 8 cemecmpe U KOJLIOKSUYM.

3. IlepeyeHb OLIECHOYHBIX CPEICTB
Kparkass xapakTepuCTUKa OLIEHOYHBIX CPEACTB, UCIOJIB3YEMBIX MPH TEKYLIEM
KOHTpOJIE YCIIEBAEMOCTH M TNPOMEXKYTOYHOM aTTECTAllMM OOY4Yarollerocs 110

AUCHHUIIIINHC:
HanmenoBanme Omucanne
OIIEHOYHOTO Kpatkast xapakTepucTrka OIeHOYHOTO CPE/ICTBa OIICHOYHOTO
CpeICTBa CpEeICTBA

C €ACTBO IIPOBECPKU €HUH IPUMEHITL NOJIYyUYCHHEIE Kommrexr

KontponbHas p POBEPKH yM P i KOHTPOJIBHBIX
3HAHUS JUIS PEUICHUs 3a/1a4 OINPEICICHHOTO THIA TI0 .

pabora (KaTP) 3aJIaHui 110

TEME HUJIN pa3acily BapuaHTaM

Cpe/icTBO KOHTPOJII YCBOCHHS y4EOHOrO MaTepuaia
TEMBI, pa3jeia WIK Pa3IeioB AUCIMILINHBI, OPraHUu30-
BaHHOE KaKk y4ueOHOE 3aHsATHE B BUJE coOeceqoBaHUS
MIPETOIaBaTEIIS ¢ 00yJAIOIIIMMUCS

Bomnpocsr o Temam /
pazzienam
JCIIATUTHHEI

Komnoxsuym (K)

4. TlepeyeHb KOHTPOJBbHBLIX 3aJaHU WJIM HHbIEe MaTepHUAJbI,
Heo0XoaMMble [JIl OUEeHKH 3HAHWil, YMEHHH M HABBIKOB, XapaKTePH3YIOIIUX
Tanbl GopMHUPOBAHUA KOMIETEHUMIA B Mpolecce OCBOCHUS TUCHUNIUHBI

[IpoBepsiemass kommnerenusi: OIIK-1 — IlpuMeHsATh ecTeCTBEHHOHAaY4YHBIE U
OOIIenHKEHEPHBIE 3HAHUS, METOAbl MAaTEMAaTUYECKOTO aHAIN3a U MOJIECITUPOBAHUS B
npodeccuonansHor aesrenbHoct, OIIK-1.1 - O6namaer HaBbIKAMH TPUMEHEHUS
MaTeMaTH4eCcKOro anmnapara.

CEMECTP 1
TK1
Pazpeua 1.
KonTponsHas pabora
1 1 -1
1) Beruucnure onpenenurens 3-ronopsiaka | 1 —1 1




1 -2 0 1

- 3 -1
2) Beruuciute onpenenuTeb 4-ro nopsjaka 0 4 0 5
2 -4 1 1

1 2
2) IlepeMHOXUTH MaTPULIBI ((1) i 3) (3 0>.
0 1

x+2y+z=4%
3) Pemmte cucremy ypaBHEHHI {Bx —5y+3z=1.
2x+7y—z=8
4) Pemute cuctemy meroaoMm ["aycca
r1 + 2wy — 223 — 324 = 4,
35131 + 8.’1’72 — 4.’1’:4 = 14,
1+ 3xa+ T3y — T4 =05

5) Berarcaute ioinaap TpeyrojisHuka ¢ Bepmuaamu A(-3; 0; 1), B(-3; 3; 5), C(-1; 1; 2)
6) Beruncnute 06beM napasuienenunena ¢ sepmraaMu B Toukax A(0; 0; 1), B(1; 2; 3), C(2; 1; 3),
D@3,2,1)

7) BeraucnuTh momap mapaieiorpaMmMa, IocTPOSHHOTO Ha BeKTopax a u b, a =p + 2q,b =
3p—q; Ipl = Llql =2, ==
8) CocraBuTh ypaBHEHHUE MIPAMOM, TIPOXOAAIIEH yepes Touky M, (6,4) U TOUKY nepeceueHus
npsMbIX X T y—3=0,x-2y—-6=0.
— —
9) Haiitu kocunyc yrina mexay Bekropamu ABu AC,
rneA(2,—8,—1),B(4,—6,0),C(—2,—5,—1).
10) Mansr Bepuunsl Tpeyroiasauka A(1,2,4), B(-2,5,0), C(2,1,1). Haiiagute ypaBHeHHEe MeTuaHBI
AK, ypaBHenue BbicoThI B/I.
11) Haitgute paccrostHue OT TWIOCKOCTH X-2y+27z+4=0 no touku A(0,1,2).
12) Mansr koopauuaTe! Touek A(4; -1;-2 ), B(2;2;-1), C(-3; 3;1),D(1;2; 3).
Haiitu:
koopuHaThl BektopoB AB , CD,2AB +3CD ;
Moxayiu BektropoB AB, CD ;
ckaysipoe npomsBenenne AB u CD ;
KOCHHYC yriia Mexay Bekropamu AB u CD ;
BekTopHOe npousBeneane AB u CD ;

IUIOIIA]b TPEYTOJIbHUKA, IOCTPOCHHOTO Ha BekTopax AB ,CD;

o6bem nmupamussl ABCD.

13) Hansl yetbipe Touku MO(3; -2;1), M1(2;0;4), M2(1;3;4), M3(-4;2;3).
Haiitu:

ypaBHEHHUE NPsIMOii, mpoxosauieit uepe3 1. M2, M3;

ypaBHeHUE TiockocTH P, npoxoasmieit uepes . M1, M2, M3;

HaiTu paccrostaue d ot P 1o MO;

Hanucath ypaBHeHHe miockoctu P1, npoxonsmeii uepes 1. MO || P.

Pazgen 2.
KonrpossHas pabora
n+1 2 2
. 2n+3 . x“—1 . 2
Diim (2227 2) lim ===, 3) lim (2 — 397°9™V¥ ysinz,
n-ooo \2n+1 x-1 Inx x—0
3 4 +1
. nVsn2+Vond+1 . 2n+3\" , x2+43x42)2
4) lim ———=.,5) lim (2n+1) , 6) lim m
20 4 ,n)m n-oo x==1
3
7) lim 1+cos 3x 8) (1+sinxcos ax)Ctg X 9) lim Vn3+1-vVn—-1
xom sin27x 7 7 x50 \1+sinx cos fx > 7 e Vit i—vn=1




2
10) limg =227 oy o BXH2 g3y XTZOXAB Ly VX2 VX

x—>§$in(5x/2)cosx' ‘o BX+ 5 o3 3x2 —Ox e X2—4
_ 4x 5)(2 _
15) jim[ =8 _ L };16) Iim(zx 3) :17) Jim & —1
x>3\ x2 -9 x-3 xsoo\ 2X —1 x—>01—C0S 2X
CEMECTP 1
TK2
Pa3znea 2.

KonTtponsHas pabora
x =vV1—t2
y=tgvl+t.

2) Beluciire Mpou3BOAHYIO, yKazaHHOTO mopsaka: y = (3 — x2) In?x, y!!l =2

1) Beruncnure mpou3BOAHYIO MApaMETPUIECKON QDYHKITUHU: {

. sin?x—tg %x

3) Beruucnute npenesn ¢ moMoIIsko rpaBuiia Jlonuras: alcl—?}r e
x? 1

4) Haiiogute X, GyHKIMH Yy = PR

4x—x?

4

5) CocTaBbTe ypaBHEHHE KacaTeIbHON K KpHBOM B TOYKE ¢ aOCIUCCOH X(. Y = ,Xog = 2

6) Haiiti mpomsBoauyio ot GyHkmn y = (sinx)5¢" .

(x2-6)/(4+x2)3

120x5
8) IIpoBecTu uccinen0BaHUEe U MMOCTPOUTD IpaPuK PYHKIHHU Y =

7) HaiiTi npou3BOIHYIO OT QYHKIIMU Y =
12x
9+x2’

9) HaiiuTe MpOM3BOAHYIO TPETHETO MOPSIKA QYHKIIHH
Yy _ x
10) Pasnoskuts dyrkumio y = x3 — 2x% + x — 5 B muorowné@9béitnopa, rae x, = 2.

e 2 2
= arcsin{x/ /5 + y-
11) BeryuciuTh 4acTHBIE MPOU3BOIHBIE BTOPOTO TOPSIKA f («f v)

— 5l 1 _ 9.2
12) Uccnenosars Ha skerpemym * =% F¥ —22

2
x 34 J7:6)y=eXcosx + X

5
% In x

13) Haiitu npou3BoHYIO QYHKIIUH A) y =

2
B) y= \3/2x—5ex

CEMECTP 1
TK3

Pazpea 2.
KonTtponsHas padorta

1) Berauciute uHTErpan fol x2V1 — x2%dx.

x34x+3

— ———_ax.
(x24+x+1)(x+1)
dx

sinx(1-sinx)’
4) Beryucnute momaas 00JacTi, OrpaHMYeHHON rpaduKaMy (yHKITHHA:

2) Berumciute unTerpan [

3) Berumciute unterpan [

y=232 22 y= 4.
5) BelumcnuTe JUMHY OYTM  KPUBOM, 3aJaHHOM  MapaMeTpUYeCKUMH  ypaBHEHHSIMHU
{x = 4(cost +tsint),

<t<
y =4(sint —tcost), Ost=<2




1

o x dx
6) BeruuciuTe onpeieeHHbI HHTErpa J —_—
N5 —4x
-1
2arctg(1/2) dX
7) BeruuciuTe onpeieieHHbI HHTErpal _
sin X(1—sin x)

2arctg(1/3)

8) Brrumcnnre HHTErpa_ I x* cos 3xadx
2
9) BerunciauTsb HHTeraHBII(3 5X _ 2 + 7)dx ; J'X;M dx; I(3X —1)24dX;
X

Jx

3 /4 3 1

jmdx; jtg xdx;jx2 -In xdx; f _dx jx(3— x) " dx; jarctgxdx
X 2
n/6C0S" X 2 0

Paznea 3.
KonTtponsHas pabora
1) OTka3 ManuHbl IPOUCXOIUT, €CIIM OTKA3bIBAET XOTS OBl OJIUH MX JIBYX arperatos, U3 KOTOPBIX
OHa COCTOUT. BeposTHOCTH OTKa3za IMEpBOro arperata B TeUYeHWE TrapaHTHitHOTO cpoka - 0,01,
Broporo — 0,03. HaifT BeposSTHOCTh OTKa3a MallMHBI B TEYCHHE TapaHTUHHOTO CpPOKa. (CIOXK
BEPOSITH COBMECTH COOBIT).
2) JlaMImoukH, U3rOTOBJICHHBIE HA 3aBOJIE |, MeperoparoT B TEUCHHE MECSIa ¢ BEpOATHOCTRIO 0,3,
Ha 3aBOJie 2 — ¢ BepoATHOCTHIO 0,8. bpUlM KyIUIeHBI MO 3 JIAMIOYKH KaXJ0TO 3aBOJIa U OJHA U3
HUX BKpy4YeHa B HACTOJbHyIO0 Jjamiy. Jlammouka B TedeHume Mmecsina neperopena. Kakosa
BEpPOSTHOCTH, YTO OHA MU3TOTOBJICHA Ha 3aBoJe 2. (YKa3aHUe: UCTIOab3yiiTe hopmyny baiieca)
3) B ypue 10 Gensix, 15 yepubix, 20 cuHUX ¥ 25 KpacHBIX IIapoB. Beinynu oauu trap. Haiitu
BEPOSATHOCThH TOTO, YTO BBIHYTBIM IIap: O€Jblii; YepPHBIN;, CHHUI; KPACHBIN; OCIbIi WU YEPHBIN;
CUHUU WJIM KPACHBIN; O€JIbIi, YepHBIA WU CUHUH.

4)
X -2 -1 1 2
P 0,1 0,2 0.3 0,4
f’ B
f(X) = ———, |xkl1
5) 1-x?

Haiitu F(X), M(X), BeposTHOCTH mormaganus B uarepsai (-2,1)

Pazngea 1-3.

Bompocs! kK KOJUIOKBHYMY:

Yro Takoe MaTpuria?

Yrto Takoe onpeaeuTeIb MAaTPHUIIbI?

Kak BeIYHCIISIETCS ONPEICTUTENb MATPHUIIBI 2-TO MOPSIIKa?

B uem ocHOBHas Hjes pelieHus ypaBHeHuit MetooM ["aycca?
JlaiiTe onpeneneHne BeKTopa.

Jlaiite onpenesneHe KOMILUIAHAPHBIX H KOJUTMHEAPHBIX BEKTOPOB.

UTto Takoe KOOpIUHATHI BEKTOpa?
-> >
Uro Takoe optel i, , k?

[IpaBusio cioxkeHusi BEKTOPOB C MOMOIIBIO KOOPAUHAT.
. Kax Beruncnsercs moxyns Bekropa d = (x,y,2)?
. Kak BBIUUCIAIOTCS KOOPAMHATHI BEKTOPA, 33JaHHOT'O IBYMS TOUKaAMU?
. laiiTe onpenenenue CKaIsipHOro NPOU3BEACHHS IBYX BEKTOPOB.
. Kax Bbrumcnsiercst yros Mexay AByMsl BEKTOpaMu?
. Kak 3anmceiBaercs ckajsipHOE MPOU3BEICHHE JIBYX BEKTOPOB B KOOPAUHATHOHN dopme?

©oKo NoakwhE

Ll
[N =)

==
S wD




15.
16.
17.
18.

19.
20.
21.
22.
23.

24,
25.
26.
27.

28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.
39.
40.
41.
42.
43.

44,
45.
46.
47.
48.
49,
50.
51.
52.
53.
54,
55.
56.
S57.

VCnoBys napajuieIbHOCTH M TIEPIIEHUKYISPHOCTH JABYX BEKTOPOB d U b.
JaiTe onpeneneHre BEKTOPHOTO IPOU3BEACHUS IBYX BEKTOPOB.
I'eomeTpryeckuil CMBICI BEKTOPHOTO IIPOU3BEACHMUS.

Kak 3anuceiBaeTcsi BEKTOPHOE MPOU3BEJICHNE B KOOPIUHATHON (hopme?

TlaiiTe OIpe/ieeHne CMEIIAHHOTO POU3BEEH S TPEX BEKTOPOB d, b, C.
['eoMeTprueckuii CMbICII CMEIIAHHOTO MTPOU3BEACHUA.

Kak 3anuceiBaercs ycaoBUe KOMILUIAHAPHOCTHU TPEX BEKTOPOB?

Kak 3anuceiBaeTcsi cMeIanHOe POU3BEACHUE B KOOPAUHATHON Gopme?

Kak 3anuceiBaercs o01iee ypaBHEHHE IPSIMOM Ha MJIOCKOCTH, KAHOHUYECKOE YpaBHEHHUE,
YpaBHEHHUE IIPSAMOM, NPOXOIALIEH Yepe3 ABE TOYKM, YPaBHEHHE IPSAMOW B OTpE3Kax,
ypaBHEHHUE MPSIMOM € YIIIOBBIM KO3 duiinenTom?

Kak onpenensiercst yroa Mexay npsiMbIMu?

[lepeuncnure ycaoBusi NapauIeIbHOCTH U MEPHIEHANKYISIPHOCTH JIBYX IPSIMBIX.
[lepeuncnure cnocoObl 3aJaHKs MJIOCKOCTH B IPOCTPAHCTBE.

Hanmmmre ypaBHEeHHE IPsIMOM, TPOXOAIIEH Yepe3 ABE 3aJaHHbIE TOUYKH B
MIPOCTPAHCTBE.

JlaiiTe onpenenenre GyHKITUH.

[lepeuncnure OCHOBHBIE 37IeMEHTapHbIE (DYHKITHH.

Jaiite onpenenenue cioxHONU (QYHKITHH.

JaiiTe onpenenenue npenena GyHKIIUN B TOUKE.

[TosicauTe PpusnvecKkuii 1 reoOMeTpUUECKUN CMBICIT POU3BOAHOM.

JlaiiTe onpeneneHne NpoU3BOIHOM BTOPOTO MOPSJIKA.

ChopMynupyiiTe MpaBUIIO BRIYMCICHUS POU3BOIHOM OT ciokHOU GyHKimu Y = f[g(X)].
Chopmynupyiite npasuio Jlonurans.

Jaiite omnpeneneHue HKcTpemMyMoB ¢yHKuU. ChopMmynmupyiite HeoOXoaumMoe U
JOCTATOYHBIE YCIOBUS AKCTPEMYyMa.

Kaxk uccnemyercst BBITYKIOCTh QYHKITUN?

Uto Ha3bpIBaeTCs TOUKOM nepernda pynkunn? Kak HaxoasT TOUKH reperunda?

Uto Takoe acMMNTOTHI (YHKITUU U KaK OHH HAXOJATCS?

YT0 Takoe KOMILIEKCHOE YK CIIO?

Kakue popmbl 3ammucu KOMIUIEKCHOTO YHUCIIa BbI 3HaeTe?

3amumure Gopmyny Diepa.

Jaiite onpenenenue nepBooOpasHoit pyHkiuu. CKOJIBKO MEepBOOOPa3HBIX UMEET Kaxaast
dbyHKIMS B ToYeMy?

Jlaiite onpeneneHne HEOMPeIeIeHHOTO HHTerpaa.

[lepeuncnute OCHOBHBIE CBOWCTBA HEONIPEACTICHHOTO HHTETpaa.

B uewm 3akiiouaercs uaes METoa 3aMeHbI IEPEMEHHBIX ?

3anuiute GopMyIy UHTETPUPOBAHUS MO YACTSIM.

Jlaiite onpenenenne onpeaeaIeHHOro HHTerpania.

I'eoMeTpuueckuii CMBICI OMPEICTICHHOTO HHTETpaia U HHTETPaJIbHOU CyMMBI.
OuU3NYECKUI CMBICI OMPEeIEHHOT0 HHTErpaa.

Ilepeuncnure OCHOBHBIE CBOWCTBA ONPEAEICHHOIO NHTErpaa.

3anumure popmyny Herotona-Jlelioauna.

Haiite onpeneneHue GyHKIUN ABYX EPEMEHHBIX.

JlaiiTe onpenesieHne 4acTHBIX IPOU3BOIHbIX.

Kax BbIunCnsitoTCs: 4aCTHBIE MPOU3BOIHBIE?

Haiite onpenenenue quddepeHnnanoB GyHKIUU ABYX EPEMEHHBIX.

Kak HaxozsaTcs 3KcTpeMyMbl GYHKIUH HECKOIBKUX MEPEMEHHBIX.

CEMECTP 2

TK1




Pazpgen 4.

Kontponsnas padora
2
1) Pemnte nuddepenunansoe ypaBHeHue y' = y7 caYi0
X X
2) Pemmnte muddepennmansaoe ypapenue y' + 2xy = 2x°y*3, y(0) = /2.

3) Pemmre uddepennuansaoe ypaaeHne (2X +5y)dx + (5x +3y?)dy =0
4) Pemmte nuddepeHmanbHoe ypaBHEHHE y' + Y _sin X,y(r) = l
X T
5) Peuure muddepennnanproe ypapaenue 2Y" + Yy —y = 2e*
+y"=1.
7) Pemmmre nudpepennmnansroe ypapuenue Y' + 2y +5y = —sin 2X.

6) Pemmre nudpepennunansHoe ypapHenue Xy

8) Pemmre nuddepenumnansroe ypapuenne y3y” +4 =0, y(0) = —1, y'(0) = —2.

9) CreprkeHb JUTMHOIO 2| M TIIOMIAbI0 MOMEPEYHOTO CEYCHUS S Ha KOHI[AX MMEET OJIMHAKOBYIO

temreparypy t. [To crepkHio ipoxoauT Tok |, rumotHOCTH KOTOpOro i=1/S. Haiiti pactipenenenue

TEIUTIOTHI M0 CTEPXKHIO, €CITM MaKCUMallbHas TeMerepaTypa B IieHTpe ctepxHs . [IpeneOpedn

MOTepel TEemIoThl B OKpykKaromyro cpexy. (Ykazanue: coctaBuTh mguddepeHnnampaoe

ypaBHEHHE 2-TO TOPSIKA, Pa3pEIIeHHOTO OTHOCUTEIFHO MTPOU3BO/IHOM).

u(z2+73)
22

11) Bamucatb uncno z; =4i B TPUrOHOMETPUYECKOIT 1 MOKa3aTeNnbHON dhopme.

12) Borueptuts 06macts |Z—1-i1[>1,0<Imz<2,0<Rez< 2.

13) Pemure ypaBHEeHHUS:

10) HaiiTn 3HaueHNe BEIPAXKEHUS , 2,=1+31,2, =1+2i,2;=4-1.

yy'=-2x, y"+6y'+13y =0, y’ =§—;, y'+2y'—3y=0

CEMECTP 2
TK2

Pa3znea 4.
KontponbHas padoTa

1) Uccnenyiite Ha CXOAUMOCTD Pl § -p"t M
n=1 n(n+1)

3
2) HaiinuTe 061acTh CXOIMMOCTH psijia § (n-2) (x+3)2".
n=1 3
3) Paznoxure f(x) = In(2x+1) IO CTENEHAM (X — 2) B CTCIICHHOM PSII.
0,2

2
4) Berauciure uHTErpaj Ie_SX dx. ¢ Tounocteo 10 0,001.
0

5) Paznoxwurte B psag Pypwe pynkuuto f(X) =sin 2x, X e[-7z, 7]
6) Haiitu cymmy psina %O: #
n-9n2 —14n+48
1

416 — x
8) Paznoxuts f (X)=Cc0S(X —4) no cremensm (X + 2)

7) Paznoxure . TIO CTENEHsM X




9) HccnenoBarh Ha aOCOIOTHYIO WM YCIOBHYIO CXOAUMOCTh %O: D" —
n=1 (2n—1)(2n)

5
10) Haiitu 001aCTh CXOUMOCTH Oi
n=1 ( n+ 1)

11) Beruncnure qBOHHOI HHTETpaT J.I 12x2y2 +16x°y%)dxdy; D: x =1,y = X,y = —J/x.
D

(X + 5)2n+1

12) Haiigure miuoniaas GUrypbl, OrpaHU4eHHON TAaHHBIMU JIMHUSIMUA

Xy =13x

2_2y+x* =0,y -4y +x* =0,y =
y y y y y NE

-1 0 0 0
13) U3menuTe nopsijoK HHTETPUPOBAHUS jdy I fdx + jdy J. fdx.
-2 —f2+y -1 /-y

14) Haiitu maccy mractussr: (X, Y) =16X + 9y2 12,D:x=1/4,y =0, y2 =16x,y >0.

* N+6 x

1
2 3 .
nln\/_+4 r1Z=:12n+5 515”_1\/5

15) HUccnenoBaTh CXOAMMOCTD PsiIbL: 1.

.

2 (3n+ 2) 2" Aan ol

Y= 82 92

_1n +3 nm N+5 _15n+6

j” = n?+1 4n+1 & 6n+5
2n+5

CEMECTP 2
TK3

Pa3znean 4.

KontponbHas pa60Ta
5x Y
1) BeruuciauTs J’ dx J' dy J' 27dz

-1 0 0

2) Haiitu o6bem obmact V: 8z = NG yZ, 7==

>
3) Teno V 3agaHO OTpaHUYMBAIOIIMMU €T0 MMOBEPXHOCTAMH, L -TUIOTHOCTH. Haiinure maccy tena.
2 2
X
64(x% +y?) =23, x*+y?=4,y=0,2=0(y >0,z ZO)W:W'

4) Haitgure 00beM TCJa, 3aJaHHOI'0 OI'PaHHYMBAIOIIUMHU €TI0 ITIOBCPXHOCTAMU

=\/9—x2—y2,9?zzx2+y2.

5) BbraucinTh HHTETpas J.” xdxdydz, V:y=0,y=1x+2<1,x>0,z>0.
\Y
6) BBIYnCIINTh HHTETPAJIBL:

ij(x+y2)dxdy e D:y=x3,y=1,x=0.
I, 2xyz + x*y) dxdydz, D: x=1, x=3, y=1, y=4, z=1, z=5.

JIf, dxdydz, D: x+y+z=1, x=0, y=0, z=0.

Pasnea S.
KonTtponsHas pabora




1) Beruucnure uHTErpa Ixzdl , e L — rpanuna tpeyronsnuka ¢ BepmmHamu A(1,0), B(21),
L

C@12).

2) Haiinute paboty cunel F npu nepememienun Boib auaud L ot Toukn M k Touke N

F =(x*-2y)i+(y* —2x)j,L:orpesox MN,M (-4,0), N(0,2).

3) Beruncnute noBepXHOCTHBIN MHTErpai 1-ro poaa H zds, o —4acTh ruNEPOOTUIECKOTO

o

2 2
napaboiouaa Z = Xy, BeIpE3aHHas IIUHAPOM X + Y =4,
4) Haiinure MOTOK BEKTOPHOTO MOJII d 4Yepe3 4acThb MOBEPXHOCTH S, BHIPE3AEMYIO IJIOCKOCTHIO
P (HOpManb BHEHIHSS K 3aMKHYTO# IMOBEPXHOCTH, 00pa3yeMoil TaHHBIMH ITOBEPXHOCTSMH).

a=yi—xj+k,S:x*+y*=2°(z>0),P:z=4.
5) Beruncnure uHTETpa J.ydl , e AB — nyra annunca X =2c0st,y =3sint,0<t<7/2
AB

6) [Ipumenus popmyny ['priHa BEIYMCIIATE HHTETPAT § xy?dy — x%dx , rae L — okpyxHOCTD
L

x® +y? =a’.
7) BoruncnuTe MoBEpXHOCTHBIN MHTErpai 2-To pojaa H ydxdz,rme o —BepXHSSI CTOPOHA YacTH

o

napaboJionia X2 + y2 =7,0<z<2.

8) C momomrsto popmyiiel Octporpaackoro-I'aycca HaliauTe TOTOK BEKTOPHOTO TTOJIS
F=x%+ y3j +23K 4yepes MOJHYI0 MOBEPXHOCTh mupamMuabl X+Y+2=1,x=0,y=0,z2=0 B
HaNpPaBJICHUU BHEITHEH HOPMAII

9) HaiiTu UpKYIISAIUIO BEKTOPHOTO TOJIsL @ BIOJb KOHTYpa I (B HAIpaBlICHHUH,

COOTBETCTBYIOIIIEM BO3pacTaHHIO apametpa t).

V2 V2

a=vyi-xj+z%k, r:" ZTCOSt' y :7COSt’

z=sint.
10) Haiiti paboTy CHITBI F = Xy -1+ X2 . J Bnoss xkpusoit | 1y = X2 ot Touxu (0,0) mo (1,1).

11) Haiitu quBepreHuuio u poTop BekTopHoro mons F = Xi+Xzj — ZK. Onpenenuts Tom moss.

Paznen 4-5.
Bonpocs! kK KOJUIOKBUYMY:
1. [aiite onpenenenue auddepeHnaibHOro ypaBHeHUS.
2. aiite onpenenenue 3agaun Komu.
3. Ilepeuncnure OCHOBHBIE YypaBHEHHs TIEpBOTO TMOPSAKA, YKKHUTE METOAbl UX
UHTETPUPOBAHUS.
Haiite onpenenenue qudQepeHnnanbHOr0 ypaBHEHHs! BBICILIETO MOPSIKA.
MeToabl HHTETPUPOBAHUS YPABHEHUH, TOMYCKAIOIUX MOHWKEHUS TIOPSIIKA.
Haiite onpeneneHue JMHeHHOro AuddepeHnanbHple ypaBHEHUS BBICIIETO MOPsIKa.
JlaiiTe onpeneneHye YMcIoBOTO psaa.

No ok




8.
9.

10.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

Jlaiite onpeneneHne CXOAMMOCTH U CYMMBI psijia.

Heo0xoanmoe ycinoBre CX0IMMOCTH.

Cdhopmynupyiite TpU3HAKU CXOJUMOCTH PSAOB C MOJIOKUTEIBHBIMU WICHAMU: MPU3HAK
CpaBHEHHUs psAIOB, pu3Haku JlamambOepa u Koy, nHTErpanbHBIN MpU3HAK.
Jlaiite onpeneneHre 3HAKONEPEMEHHOTO PSa.

Jaiite onpenerienne abCOTIOTHON U YCIIOBHON CXOJIUMOCTH.
Cdhopmymupyiite npusnak Jleiioaua.

Haiite onpeneneHue (yHKIMOHAILHOTO Psijia.

Haiite onpeneneHune 001acTH CXOTUMOCTH, PABHOMEPHON CXOJIUMOCTH.
JlaiiTe onpeneneHrne CTENEHHOTO pAa.

Jlaiite onpeneneHne HHTEPBAJIA CXOAUMOCTH.

Psaner Teinopa u Maxkinopena.

[aiite onpeneneHne IBOMHOTO U JBYKPATHOTO HHTETPAJIOB.
[Iepeuncinre cBOMCTBA ABOMHOIO MHTETPAJIA.

JIBOMHOM MHTETpaj B NOJSPHBIX KOOPAUHATAX.

YKaXuTe NpUJIOKEHUS IBOMHOTO MHTETpaa.

Jlaiite onpeneneHre TpPOMHOTO U TPEXKPATHOTO MHTETPAJIOB.
[Tepeuncnure cBOMCTBA TPOMHOTO MHTErpaa.

TpoitHO# nHTErpan B HUUIMHAPUYECKUX U CPepUIECKUX KOOpIUHATAX.
VYKaxkuTe NpUII0KEHNs TPOMHOTO UHTETpaa.

Yto Takoe KpUBOJIMHEWHBIA HHTErpall 1-Tro pona?

Kaxk BpruncisieTcs KpuBOJIMHEWHBIA HHTErpall 1-ro poga?

Yto Takoe KpUBOJIMHEWHBIA HHTErpAIT 2-TO poaa?

Kaxk BpramucisieTcsi KpuBOJIMHEHHBIN HHTETpaT 2-TO poja’?

Kaxo#t ¢pm3udeckuii CMBICIT MOBEPXHOCTHOTO MHTErpaja 1-ro poaa?
Kaxo#t ¢pm3udecknii CMBICI MOBEPXHOCTHOTO MHTErpajia 2-ro poja’?
Kaxk Beruncnsercsa potop?

3anummte popmyny Octporpaackoro-I"aycca.

Kak Beruncnsiercs nuBepreHuus?

Kax Bbruncnsiercst rpaguesT?

Kaxkue reomerpuueckre XapakTEpUCTUKU CKAISPHBIX, BEKTOPHBIX I0JIEW BbI 3HAaETE?
Kaxkue BH1bI BEKTOPHBIX IOJIEH BBl 3HAETE?

CEMECTP 3

TK1

Pa3znea 5.
KoHnTposabHas paborta

1) UccnenoBars aHanuTHyeckue cBoiictBa pyrkuun f(z) = 7% +1m3z.

2) BbrauciuTh HHTErpas I|Z| dz, rae L- myra okpy»xHOCTH |Z| =lorz1=1m102p=-1

L
z

3) Haiitu pasznoxenue B pan Jlopana pyHknun f(z) =———— 110 CTEHEHSM Z

(z=2)(z+5)

4) Haiitu BeraeT QyHKIUMH f(z) = z°sin iz B €€ M30JIMPOBAHHON 0c000i Touke
z

5) Beruncnure uHTErpa

e’ cosnzdz

I2|=1 7% + 27




2n dx
6) Beruuciure uHTErpa J' -
g 3+sin x

400

7) Beruuciure uHTErpa I

dx
(x2 +4x +13)2

—o0
8) BerumciuTs:
el+l7r.
j?dz, rze L- otpe3ok ot Toukn z; =0 g0 zp =1+1.
L
(z-3)dz

1223 (z-1)(z+2)

[ﬁ 73 cos(1/ z)dz
|2=8

CEMECTP 3
TK2

Paznean 6.

KounTtponsHas pabota

1) Haiiti opuruaan usobpaxenust F(p) = + :
pc+6p+10
2) Haiinure n3obpaxenune ¢pyakuuu f(t) = cos? 8t +t% .

_ b+l
p(p% +4)

3) Haiinure opurunan usobpaxenus F(p) =

4) Pemmte muddepennmansroe ypapuenne X" —2x"+x' =4, x(0)=1 x(0)=2, x"(0)=-2,

5) Pemmte cuctemy auddepeHiraabHbpIX YpaBHCHHH

X'+y=0, x(0)=1,

y'—2x-2y=0, y(0)=1,
6) Haiitu uzo6paxenue g f(t) =5+ 2e7t,
7) Haittu opurunan gus F(p) = % :

P +4p+5

CEMECTP 3
TK3
Pazgen 7.

KonTtponsHas padorta

1) K kakoMy HHTepBaly NPHHAIJIEKUT KOPEHb ypaBHeHus X* —4x% +1=07

2) B MeTO 1€ TIOJIOBHHHOTO JICNICHHS /IS OTIPEIe/ICH s IPUOIMKCHHOTO 3HAYCHUS KOPHU X Ha
oTpeske (2,6) Halo MONOXKUTh X =3, X=4, X=5, X=2,5, Xx=3,57

3) Ha ckosbko yacTeil cienyeT pa3OHUTh MPOMEKYTOK MHTETPUPOBAHUS, YTOOBI Mo (hopMyrnaMm
IPSAMOYTOJIBHUKOB € TOYHOCTHIO 710 0,1 BhMMCIMTE HHTErpan | 12 Inx dx.

4) Ipunsi h = 0,1, MmeTo0M Diiiepa pemunTe ykazaHHyko 3aaauy Komm st ypaBHeHus y' =
y + 3x,y(0) = —1,x € [0;0,5].




5) Meroiom Pynre-Kyrra, npunss h = 0,1, HaiiiuTe npuOIMIKEHHbBIE PEIICHUS
nuddepennuansHoro ypasaenus y' = x —y,y(0) = —1,x € [0; 1].
6) ITo dhopmyse napados, mpuHsaB 2n = 10, BEIYKUCIUTE ONPEACTICHHBIN HHTETPA

fol & pup = 1.

x2+p2

1/3 si
7)Bbraucnuth uHTerpan [ /3 $0X gy ¢ TounocTsio 110 0,001,

0 x
8)Merosom Diiniepa HalWTH 3HAYCHUs pemieHus auddepeHInanbHoro ypaBHenus y' = 3x — y,
st kotoporo y(1) = 1, B msatu Toukax otpeska [1; 1,5], mpunsis h = 0,1.
Paznen 6-7.
Bonpocsl K KOJIOKBUYMY:
[TonsiTHEe PyHKIMN KOMIUIEKCHOW IEPEMEHHOA.
®opMmyIbl BO3BEIEHUE B CTETIEHD U U3BJICUEHHUE KOPHS U3 KOMILJIEKCHOTO YHUCIIA.
®opMysbl TPUTOHOMETPUUECKHE U TUIIepOoInuecKue QyHKIUH.
®opmyssl Jorapupmuueckas U nokasarenbHasi pyHKINN KOMIUIEKCHONW IEPEMEHHOM.
VYcenosusa Komu-Pumana.
INapmonnueckue GyHKIUH.
WuTerpan QyHKINN KOMIUIEKCHOW IEPEMEHHOM 110 KPUBO.
Teopema Kot jy1st 0 THOCBSI3HOM 00J1aCTH.
Teopema Kot 151 MHOTOCBSI3HOM 0071aCTH.
. UuTerpanbuas popmyna Komm.
. Psap Telinopa, pan Jlopana.
. Busipl 0coOBIX TOUEK U X IPU3HAKY.
. Boruer ¢pyHkimmn
. [IpeoOpazoBanue Jlamnaca.
. Teopema momo0us.
. Teopema cmenieHus.
. Teopema 3ama3gpiBaHuUs.
. Teopema bopens.
. Urto Takoe oT/iesieHrne KOpHEH ypaBHEHUS.

HBOONoa~WLNE

N m R R R R R R
S VCONOUITAWNERERO

. B uem mnest rpadudyeckoro oTaeeHus KOpHEH.

[\
—_

. 'eoMeTrpuueckuii cMbICIT MeToAa XOP/I.

N
N

. ToMeTrpuuecknii CMBICII METO/Ia KacaTelbHbIX.

[\S]
(98]

. Uem ormrgatorcst (hOPMYITBI JIEBBIX H MIPABBIX MPSIMOYTOJIBHUKOB?

)
~

. T'eomerpuueckuii cMbIc GOpPMYITBI TapaOOIL.
. Kak npubnmkeHHO BBIYUCITUTD ONMPEACICHHBIA UHTErPAIl PA3IOKEHUEM TTOJIBIHTErPATbHON

N
9,

¢hyuakunnu B psin Teitnopa(Maxiopena)?
. Meton HeomnpeneeHHbIX KO3 GHUITMEHTOB PU PEIICHUHN JINHEHHOTO YPaBHEHHUS .

[\
N

JlJist MpOMesKYyTOYHOM aTTeCTALUM

OM1
[Tpumepsbl 3K3aMEHALIMOHHBIX OUJIETOB:

buner Ne 1
1. CkansipHOe MpOU3BECHNE BEKTOPOB.
2. Ilepsblit 3amMeuaTenbHBIN Tpeaes.

1-¥x
. l f—x
. lim ( t x) .
3. Beruncnure npenen: ge o \2
4. BelunciauTe UHTETpal j _2X=3 4
x> —4x -7




bumner Ne 2

1. BexTOpHOE IIPOU3BEAEHNE BEKTOPOB.
2. 3amMeHa IepeMEHHOM U METO/1 MHTETPUPOBAHHS 10 YaCTSAM B OIIPEICICHHOM HHTErpaje.
3. Breruucnure miomane napamuieaorpaMma, TOCTPOSHHOTO Ha BeKTopax a = 3p + 2q
u b = 2p-q, ecnu u3BecTHO, uTO |p| =4, |b| = 3 M yron Mex 1y BekTopamu p u q pasen 135°,
3
f arctg /1 da.
4. Bobluucnute uaTerpan !
buner Ne 3
1. CwmemanHoe Npou3BEAECHNUE BEKTOPOB.
2. BpIBOJ IPOW3BOHON CTETIEHHON (QYHKIIMH U TIPOM3BOTHOMN JIOTapu(PMUIECKON (YHKIIHH.
Boruncnure 00beM TeTpasipa ¢ BEpIIMHAMU B TOUKaX A1(-2,4,8), A4, -1,2),
A3(781 77 10)7 A4(7314172)'
15 6 —X
4. BepluncnuTe UHTErpal j dx.
s I x-18
buner Ne 4
1. IIpstmast Ha MJIOCKOCTH.
2. 3aMeHa nepeMeHHOM, noIBeIeHHe Mo 3HaK Au(depeHinana, THTErpUpPOBaHUS 110 YacTIM
B HEOTPEJICIECHHOM UHTErpase.
b4
T P _3x_4
3. MHccrenoBath 1 mocTpouTh rpaduK GyHKIINH: x—3x —4
2w
f z? cosx de.
4. Beruucaute uHTETpan  °
buier Ne 5
1. TImockocTh B MpOCTPAHCTBE.
2. CBoiiCTBa ONPEIEICHHOTO HHTETpaIa.
&I +3£L2 — &3 :2,
2.‘()1 - 3.172 + 2$3 = 0,
3. Meronom I'aycca peumnte cucteMy ypaBHeHni \ 371 — 272 — 23 =4
4. BpluucnuTe HHTErpa j 23)(7+2dx
X +5x+7
buner Ne 6
1. Tlpsimas B mpocTpaHCTBE.
2. Metoj npsMOYroJbHUKOB, METO TPAIELHH.
371+5.1'2+ .?“,‘3:3,
2@ — 322 + 323 =8,
3. Merogom Taycca pemmre cucremy ypasHenuii ¢ 271 T 472 = @5 =0.

5
4. Beruucnure uHTErpai Imdx

1.
2.

3.

sin x
buner Ne 7
Onnurnc, napabona.
WuBapuanTHOCTH quddepernnana 1-ro nopsaka, auddepeniuan cinoxHoi GyHKuuu.

lim sh'x
x-0 In{ch3x)"*

Brruncnure npenen:
w/2

1
de.
f b+ 4sinz 4+ 3cosz v

4. Boruucnure uHTErpan o



bunet Ne 8
1. Tloustue GyHKIMHU, OOIIME CBONCTBA QYHKIINH, TIpee (PYHKIIUU, TEOPEMBI O TIPEIEIax.
2. PekyppentHas Gpopmyna A HHTErpaia | dx .
(x2 + 612)k
3. B ypue 9 6enbix u 1 yepnslii map. Beinynu cpasy tpu mapa. KakoBa BeposITHOCTh TOTO, YTO

Bce Imapsl Oenbie?
w/2

f COS I dr.
3+coszx

4. Bpluucnute UHTErpan /3

OoM2
[Ipumepsl HK3aMEHAITMOHHBIX OUIIETOB:

buner Ne 1
1. Y 1-ro nopsaka, o01mne NOHITHS, ypaBHEHUS C pa3esoIUMUCS IEPEMEHHBIMHU.

2. IloBepxHOCTHBIN HHTErpa 1-r0 poaa, €ro NPUIIOKEHHUS.

3. Haiitu maccy mwactunsr: (X, y) =16X+ 9y2 12,D:x=1/4,y =0, y2 =16x,y >0.
4. Pemmuts 1Y y" -4y’ +4y = (x—1)e*.
Bbuaer Ne 2
1. Onnopoansie IY 1-ro nopsaka.
2. IIpou3BojHas MO HAMPABICHUIO.

3. BelumcanuTs MHTErpaI ”I xdxdydz, V:y=0,y=1x+2<1,x>0,2>0.
\Y
4. Pemmmts 1Y y" + 2y’ +5y =-2sin X.
buner Ne 3
1. Jluneitnsie JIY 1-ro nopsuka, MeTO1 BApUAIIMU TOCTOSTHHOM, METO/1 MIOJICTAHOBKH.
2. Beruucienue noBepXHOCTHOTO UHTErpaia 1-ro poaa.

3. Haiitn 00bem: V :Z=X+Y,Z2=Xxy,X+y=1x=0,y=0.
. . X
4. Oupezenuts THI BeKTopHOro nosisa a = (y° —1)i +2cosX? j -—k.

buner Ne 4
1. VYpaBHeHus B monHbIX auddepeHuaniax.

2. BeluncieHre KpUBOJIMHEHHOTO HHTETpana 1-ro poxa.

3. BbruncauTe KpUBOIMHENHHBIN HHTETpall .[ (4x? — 3\/V )dl ot touku A(-1,0) mo Toukm
AB
B(0,1) mo mpsamoii.
4. Paznoxuth B psig Dypee nepuoaudeckyto pyunkuuto f(X) =7+ X ¢ nepuonom 27 .

bumner Ne 5
1. J1Y BbICHIUX MOPSIAKOB, OOIIHE IOHSTHSL.

2. Psang @ypoe. Pag @ypbe a1 4eTHBIX U HEYETHBIX (PYHKIIMHA.



3. BpluncauTh NOBEPXHOCTHBIM UHTErpai 1-ro pona ” zds, o —4acTh ruNEPOOTHICCKOTO

o
napabosouaa Z = Xy, BRIpE3aHHAs [IIMHAPOM X2 + y2 =4.
4. Pemurs TV Xy 20X + y(x2 + y2)dy = 0.
buner Ne 6
1. Jluneiinpie 1Y BbICHIMX NOPSJIKOB, PELICHUE JIUHEMHOIO OJHOPOAHOIO YpaBHEeHUs. MeTon
Ditnepa.

2. 3HaKoTiepeMEHHBIC PSJIbI, YCIIOBHAS U a0COJIFOTHAS CXOAUMOCTb.

3. BpramcnauTh NOBEPXHOCTHBINA MHTErpal 2-TO poja ” ydxdz,rme o —BepxHSSI CTOpPOHA YacTH
o
2 2 _
napabosoumga X“+Yy°=2,0<z<2,
X+8
4. Pemmts 1Y Y’ - Xrey
10x—-vy

buner Ne 7
1. Jluneitneie HeogHOpoaHbIe Y Beictmx nopsiakoB. Meron Jlarpanxka.
2. Beruncnenue noBepxXHOCTHOrO UHTErpana 2-ro pona. opmyna Ocrporpaackoro-I'aycca.

3. Haiit nOTOK BEKTOPHOTO OIS d Yepe3 YacTh MMOBEPXHOCTH S, BBIPE3aEMYIO TNIOCKOCTHIO
P (HopMasb BHEIIHAS K 3aMKHYTOI MOBEPXHOCTH, 00pa3yeMoi JaHHBIMU MIOBEPXHOCTSIMH).

a=yi—xj+k,S:x*+y*=2°(z>0),P:z=4.
1
4. Pemmats 1Y Yy =2Xy '+—I2 .
(y)
Buaer Ne 8
1. Jluneitnbie HeomHOpOoAHBIE /1Y cO crienanbHOM MPaBO YacThIO.

2. Bpruncienre KpuBOJMHEWHOTO HHTETpasia 1-ro poja.
3. Haiit noTok BekTOpHOTO MO & = 3XZI — 2Xi+ YK, 4epe3 3aMKHYTYI0 OBEPXHOCTh S

X+y+z2=2,x=1
x=0,y=0,z=0.
4. Pemmts JIY y"tgx=y" +1.

(HOpMaJTb BHEITHSA). S :{

OoOM3
[Tpumepsl OMIETOB HA 3aUerT:

buner Ne 1
1. Mertoa HeomnpeaeneHHbIX KOA(h(GUITUEHTOB NP PEIICHUN JTUHEHHOTO YPaBHEHHUS.
2. IIpeoOpazoBanue Jlamnaca.

p-+3

3 2 *
3. Haiitu opurusan Pi-2p*--dp

ch (34-mi/4).

4. IlpencraBuTh B anredpandeckoil popme:
buner Ne 2

1. Ouenka norpemHocTy B popmyie mapadoJ.

2. U3oOpaxenue ¢pyHkuuu Xepucaiaa, COSt, sint.

3. Beoruepruts 00acTh, 33 JaHHYIO HEPABEHCTBAMHU 2] <1, =St <argz<—m/4.



Yty =142,

4. Pewnts ypaBHeHne Y (0)=0, ¥ (0)=—2.

Bbuner Ne 3
1. TlonsTre QYHKIIMHM KOMILJIEKCHOM MEpEMEHHOM, MPeIes U HEMPEPBHIBHOCTb.
2. Teopema momo0usi, €e MPUMCHECHHUE.

3. BOCCTAHOBHTb aHATMTHYCCKYIO PyHKIuio U (X: )= 3%+ 2xy
2"+ 3y’ +y =3¢,

4. PemuTh ypaBHEHHE y(0)=0, y' (0)=1.

Buser Ne 4
1. Bo3BegeHue B CTENEHb U U3BJICUEHNE KOPHS U3 KOMIUIEKCHOTO YHCTIA.
2. Teopema cMmeleHus, € MPUMCHECHUE.

i/—l-g-i]/é
—=.

Y —3y 2 =¢,

y (O =1, ¥ (0)=0.
4. Pemuth ypaBHEHUE

buner Ne 5
1. TpuroHomerpuueckue u runepOonyeckue GyHKIMHU KOMITJIEKCHOM MepeMeHHOM.
2. IuddepenupoBanue n300paxeHns, H300pakKeHHe CTETICHHOW (PYHKITHH.

3. Haiitu kopHH

3. [IpencraButk B anredbpanyeckoit popme: sh (2+-ui/4).

A 2 T
4. Boruncnuts unTerpan [—dz,rae L- ayra OKpy)KHOCTH |Z| =1,0<argz< 3

L <
buier Ne 6
1. Jlorapudmudeckas u mokazaresbHas GyHKIIUU KOMIUIEKCHON TTEPEMEHHOM.
2. T'omeTpruueckuii CMBICT METO/1a KacaTelIbHbIX.
. —~ [)3¢,
.3. IlpencraButh B anredpandeckoit popme 9
2dz
| 2(z—1)"

4. Beraucimts unrerpan 12— 1— ¢l =5/
buner Ne 7
1. ObpatHble TPUTOHOMETPUYECKUE U TunepOoInyeckre PyHKINN KOMIIJIEKCHOW epeMEHHOM.
2. IuddepennmpoBanue opurnHaia.

3. IlpencraButh B anreOpanveckoil opme Arccos (—5).

2—p

pP—2p:4-5p°
4. Haiitu opuruHa:

buner Ne 8

1. IIpou3BoHast GyHKIMH KOMILIEKCHOH IIEPEMEHHOM, €€ TEOMETPUYECKHI CMBICIL.

2. UHTerpupoBanie n3o00pakeHust i OPMTUHAA.

3. BOCCTAHOBHTH aHauTHUeCKyto yHkmo V=242, { O)=1.

4. Vicnionb3ys TeOpeMy 00 MHTErPUPOBAHUH U300pakeHHs HAWTH M300paKeHne QyHKIUK

_at
f(t)=lTe.
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