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1. Heab, 3a1a4M U IUIAHUPYeEMble Pe3yJIbTAThI 00yYeHUsl 0 JUCIHUIIMHE
MaremaTuka

[lenpto ocBoeHUs mucIUIUIMHBI «MaTtemaTuka» sBIseTCS (GopMUpOBaHUE
JUYHOCTH  CTY/AEHTa, pAa3BUTHE €ro CHOCOOHOCTH K  JIOTHUYECKOMY H
MaTEMaTUYECKOMY MBIIUIEHUIO, TPUOOPETEHNE HABBIKOB PEILICHUS MAaTeMaTHYEeCKUX
3a/lay, a TaKke (POpMUPOBAHUE KOMIIETEHLUH, HEOOXOAUMBIX JJIsi MCIOJIb30BaHUS
MaTeMaTHKH B y4eOHOMN, HAy4YHOH 1 MPOPeCCUOHANBHOMN NeSITETbHOCTH.

3agayamMu TUCLUIUIMHBI SABJISIFOTCS:

schopMHpOBaTh y OOYYAIOIIMXCSl TMPEACTaBICHUE 00 HACSIX U MEeToAax
BBICIIICH MAaTE€MaTHUKH;

*HAYYUTh 00YUaIOIIMXCSl METOJIaM PEIICHUsI MaTeMaTHYECKUX 33]1aY;

« chopMUpOBaTh HABBIKM Yy OOyYalOIUXCA MO BLIOOPY METOJa pelIeHUs
KOHKPETHOM MaTEMAaTUYECKOM 3a/1a4H;

*IIPUBUTH HABBIKK y 00YUAIOMINXCS K PEIICHUIO TPUKJIAIHBIX 337]a4 METOJJaMHU
MaTeMaTUYeCKOro aHaIu3a.

Komrmerennnu u iHIUKATOPHI, HOPMUPYEMBIE Y 00YUarOIIHXCS:

KOI[ 1 HAUMCHOBAHUEC KOMIICTCHIIU KOII 1 HAMMCHOBAHUC MHAUKATOpA

OIIK-3 — CriocobeH npuMeHsTh
COOTBETCTBYIONINH (hHU3HUKO-
MaTeMaTU4eCKUH anmapar, METO/IbI
aHaJIu3a U MOJICIMPOBAHUS,
TEOPETUYECKOT0 U SKCIIEPUMEHTAILHOTO
UCCIIEI0BAaHUS NPU PELLICHUN
npodeCCUOHATBHBIX 3aJa4

OIIK-3.1 — OGnagaet HaBBIKAMU TIPUMEHEHUS
MaTeMaTHYeCcKOro anmnapaTa

2. MecTto nucuumninHabl B ctpykrype OII
[Tocnenytoume nucuuriauuel  (Moxynn): @usnka, MexaHuka, MoaroToBKa K
IPOLIETyPE 3aMUTHI U 3aIUTa BHITYCKHON KBATH(PUKAIIMOHHON paOOTHI.

3. CTpyKTypa M coaepkaHue U CHUIIMHBI
3.1. CTpyKTypa IMCUMILIHHBI
Jist ouHoi popmbl 00yUeHus

Buz yueGHOM paboTHI Bcero | Bceero Cemectpsl

3E 4acoB 1 2 3
OBIIAA TPYJOEMKOCTH ANCIHUIIJIMHBI 17 612 | 252 | 252 | 108
KOHTAKTHAA PABOTA* - 309 | 139 | 112 58
AYJIUTOPHAS PABOTA 7,28 | 262 | 120 90 | 52
Jlexknun 2,95 106 52 36 18
[IpakTnueckue (CeMUHAPCKUE) 3aHATUS 433 | 156 | 68 | 54 34
JlabopaTopHbIe pabOTHI - - - - -
CAMOCTOSTEJIBHAA PABOTA OBYUAIROIETOCA 9,72 350 132 | 162 56




[TpopaboTka yuebHOr0 MaTepuaia 7,72 | 278 | 96 | 126 | 56

KypcoBoii mpoekt - - - - -
Kypcosast pabora - - - - -
IToaroroBka K IpoOMEXyTOYHOM aTTECTALUN 2 72 36 | 36 0
[IpoMexxyTOouHas arrecTanus: €] C)

Jlst 3a04HOM PopMbl 0OyUCHUS

Bun yue6HON paboThl Beero | Beero CemecTpbl

3E 4acoB 1 2 3
OBILAS TPYJOEMKOCTb JUCLUIUIUHBI 17 | 612 | 252|252 | 108
KOHTAKTHASI PABOTA* _ 149 | 60 | 49 | 40
AYJUTOPHAS PABOTA 211 76 | 30 | 18 | 28
Jlexuuu 0,83 30 12 8 10
[IpakTnueckue (CeMUHAPCKUE) 3aHATUS 1,28 | 46 18 | 10 18
JlabopaTopHbie pabOTHI - - - - -
CAMOCTOSTEJIbHA Sl PABOTA OBYUAIOIIETOCA | 14,89 | 536 | 222 | 234 80
[TpopaboTka yuebHOT0O MaTepuaia 1428 | 514 | 213 | 225 76
KypcoBoii npoekt - - - - -
Kypcosas pabora - - - - -
IToaroroBka K IpoOMEXyTOYHOM aTTECTALUN 0,61 22 9 9 4
[IpomexxyTouHas aTTecTanus: c) c) 3

3.2. ConepxkaHue JUCHMILIMHBI, CTPYKTYPHUPOBAHHOE IO pas3jejaM H
BH/JaM 3aHATHH

Paznennl Pacnpenenenue dopmbl U Nunexcrl
JVCHIUTUTAHBI a TPYJOEMKOCTH BUJI UHIMKATOPOB
§ 110 BH/iaM y4eOHOM paboThl | koHTpOmS dopMupyeMbIX
; : ) KOMIETEHIUH
Sl 8| g8 B %
Paznen 1. 58 12 16 30 TK1,TK3 OIIK-3.3,0I1K-3.Y
Jluneitnast anrebpa u
aQHATUTUYECKAs
TeOMETPHSI
Paznen?. 126 32 44 50 TKI1,TK2, OIlIK-3.3,0I1K-
MareMaTHdecKui TK3 3.V,0IIK-3.B
ananu3. Yacts 1
Paznen 3. 32 8 8 16 TK3 OIIK-3.3,0I1K-3.Y
Teopus
BEPOSATHOCTEN
DK3aMeH 36 36 OM1 OIlIK-3.3,0I1K-
3.Y,0IIK-3.B
Hroro 3a 1 cemectp 252 52 68 132
Paznen 4. 156 28 42 86 TK1,TK2, OIIK-3.3,0I1K-




MaremMaTH4eCKHUI TK3 3.Y,OIIK-3.B

ananu3. Yactp 2

Paznen S. 60 8 12 40 TK3 OIIK-3.3,0I1K-3.Y

OCHOBBI TEOPHUH TIOJIS

OK3aMeH 36 36 OM 2 OI1K-3.3,0I1IK-
3.V,OIIK-3.B

Hroro 3a 2 cemecTp 252 36 54 162

Paznen 6. 44 8 16 20 TKI1,TK3 OIlK-3.3,0I1K-3.Y

Teopus pyHKIINN

KOMILUIEKCHOTO

MEPEMEHHOTO

Paznen 7. 34 6 10 18 TK2,TK3 OIIK-3.3,0I1K-3.Y

OnepauroHHoe

WCYUCIICHUE

Paznen 8. 30 4 8 18 TK3 OIIK-3.3,0I1K-3.Y

YucneHHbIe METObI

3auer OM 3 OIIK-3.3,0I1K-
3.Y,0OIIK-3.B

Hroro 3a 3 cemecTp 108 18 34 56

UTOro 612 | 106 156 | 350

3.3. Coaeprkanue QM CHUNINHBI

Paznen 1. JIuneitnas anreOpa u aHAIUTHUYECKAS T€OMETPHS.

Tewma 1.1. Marpuus! u onpeaenurenu. JInaelinas anredpa

Marpunsl. Onpepenurenu. Meron Kpamepa pemeHus CHCTEM JIMHEHHBIX
ypaBHeHuil. [lelWictBus ¢ wmarpunamu. JIuHEWHbIE BEKTOPHBIE NPOCTPAHCTBA.
JIluHeitHast 3aBUCHUMOCTh M HE3aBUCUMOCTh. Pa3MepHOoCTh W 0a3uc JUHEHHOTO
IpPOCTpAaHCTBA. ba3sucHbIE MUHOpP MaTpullbl. Panr martpunel. Beiunciienwe panra
Matpuilpl. COBMECTHOCTh CHUCTEM JIMHEHHBIX ypaBHeHuW. Teopema Kponekepa-
Kanennu. Pemenune cucrem meronom ['aycca.

Tema 1.2. BekTopHas anredpa U aHAIUTHYECKAs TEOMETPUS

Bekrop. JlekapToBbl KOOpAMHATBI BEKTOpa W TOYKM. Hampasisromue
KOCHHYCBI BeKTOpa. [lnmmHa BekTtopa. [lemeHne oTpe3ka B JaHHOM OTHOULIEHUHU.
JIuneiinble onepannu HajJ BeKTOopamu. basuc. CkanmspHOe, BEKTOPHOE U CMELIAHHOE
MIPOU3BEACHUS BEKTOPOB, X F€OMETPUYECKHUI cMbIC. [Ipsmas Ha MIOCKOCTH, BUBI
YPaBHEHHUN IIPAMOU Ha IIIOCKOCTH. [NIOCKOCTH U npsiMast B mpocTpaHcTBe. B3auMHoe
PACIIONOKEHUE TUIOCKOCTENM M mpsMbIX. Kpuble BTOporo mopszaka. IloBepxHoctu
BTOPOTr0 NOPSIAKA.

Paznen 2. Marematudeckuil ananu3. Yacts 1.

Tema 2.1. BBeenue B MaTeMaTHUECKUI aHATIN3

[TonsiTuEe MHOXkECTBA, ONEpalMy HajJ MHOXecTBamu. Buubl uncen. OyHKIuUA
JNEHUCTBUTEIBHOTO IEPEMEHHOT0, CIIOCOOBI 3a1aHusl, BUABL. OCHOBHBIE 3JIEMEHTAPHBIE
¢bynkuuu, wux rpadgukud. YwucioBble nocienoBaTenbHocTU. [lpengen uwncnoBoit
nocienoBatenbHocTu. Ilpenen @ynkunuu. HenpepwsiBHOCTh  (yHKUMH. Touku
pa3pbiBa, UX KiacCU(pUKALIUA.

Tema 2.2. JIubdepennuanpbaoe HcUHCICHUE (YHKIMH OJHONM IEpEeMEHHOMU

[IpousBoanass (QyHKIMH, €€ TEeOMETPUUYECKMH U MEXaHUYECKUH CMBICIL.
Hudbdepennman Gynknuu. [IpousBoaHbie cioxHOM, oOpaTHON (QyHKIMH, (HYHKIUH,
3aJlaHHbIX HESBHO W MapameTpuuecku. [Ipon3BoaHast cloXXHO-CTENEHHON (PYHKIIUH.



OcHoBuble TeopemMbl o0 nuddepenmupyembix ¢Gynkuusax. IlpousBogubsie u
muddepennnansl BeicuxX nopsakoB. [lpaBuno Jlomurans. PasnoxeHue oCHOBHBIX
anemMeHTapHbiX (QyHkiui 1o dopmyne Tedmopa. HcecnemoBanust (QyHKIMM U
noctpoeHue rpaduka.

Tema 2.3. JJuddepenunanbHoe ucuucieHue (PyHKIIMUMHOTUX TEPEMEHHBIX

@yHKIMM HECKOJIBKUX IEPEMEHHBIX, NMPENET M HENPEPBIBHOCTb. YacTHbIE
Ipou3BOJHBIE U nuddepeHuansl NepBoro M BbICIIEro Mopsiakos. [IpousBoanas
CJI0KHOM GyHKINH. [Tonnas MIPOU3BOHAS. HesBHbie byHKIUN.
HuddepennmpoBanue HesIBHBIX GyHKIUHN. [Tpunoxenus.

Tema 2.4. WurerpasbHoe wucuyucieHue (YHKIUH OJHON MNEepeMEHHOU

[lepBooOpa3nas. HeomnpeneneHHblii MHTErpal W €ro CBOWCTBA. 3aMeHa
IIEPEMEHHOW M MHTETPUPOBAHME II0 YacTAM B HEONPEAEICHHOM HHTErpale.
WNuTerpupoBanne  paldoOHAIBHBIX  JIpoO€i, TPUTOHOMETPUYECKUX  (DYHKIIHUH,
HEKOTOPBIX HPPALMOHATIBHBIX M TPAHCUEHJAEHTHBIX GYyHKUUNA. OnpeneaeHHbIH
WHTETpaji, ero cBoWcTBa. HecoOCTBeHHBIE MHTErpaibl. ['eoMmerpuueckue U
MEXaHUUYECKHUE MTPUII0KEHUS ONIPEACIIEHHOTO HHTErpaa.

Paznen 3. Teopust BeposiTHOCTEM

Tema 3.1. DneMeHTBI TEOPUU BEPOATHOCTEN

OcHoBHBIE mTOHATHS Teopuu BeposTHOocTerd. KomOunaropuka. Teopemsr
CJII0KEHUSI U YMHOXKEHUSI BEPOATHOCTEU. Y CIOBHAS BEPOSITHOCTh. POpMyIia MOJHOU
BeposiTHocTu. Dopmyna baiteca. 3agaya 0 HaJIe)KHOCTHU JIEKTpUUECKOM enu. Cxema
bepnymm  pacnpenenenusi BepositHocTel. @opmyna Ilyaccona. CiywaliHbie
BEJIMYMHBI M CINOCOOBI WX onucaHus. JUCKpeTHas ciy4ailHas BelWYMHA, €€
XxapakTepucTuku. HemnpepbiBHas ciydaiiHas BeJNIMYMHA, €€ XapaKTEPUCTHKHU.
HopmanibHOE pacnpeneiieHue BEpOsITHOCTEM.

Pa3nen 4. Marematnueckuit anainus. Yacts 2.

Tema 4.1. KommuiekcHbie uncia, GopMbl KOMIUIEKCHOTO uncia. JedcTBus Han
HUMHU. O0JIACTH U JIMHUKM HA KOMIUIEKCHOM MJIOCKOCTH

Tema 4.2. OOBIKHOBEHHBIE muddepeHnranbHble YpaBHEHUS

Huddepenunanbuple  ypaBHEHHs IepBoro mnopsjaka. 3agaya  Komm.
HuddepeHunanbHble YpaBHEHUS! BBICIIUX MOPAIKOB. YpPaBHEHUS, JIOIMYCKAroIIue
NOHIKEHHE Topsanaka. JluHeliHble nudQepeHnnanbHble ypaBHEHUST BTOPOTO U
BBICHIETO MOPSAKOB. MeToJ BapuallM MOCTOSHHBIX. YPABHEHHUS C MPABOW YaCThIO
cnenuanbHoro Buaa. CucteMsl 1udpepeHalbHbIX YPaBHEHUMN.

Tema 4.3. Teopus psaoB

Yucnossle psasl. [Ipu3HaKu CXOAUMOCTH PAAOB € MOJOKUTEIBHBIMU YJIEHAMH.
3HaKoNepeMeHHbIE psAAbl. AOCONIOTHAs W YCJIOBHAas CXOAUMOCTh. llpu3Hak
Jleitonuna. dyuknuonaneHbie psiabl. Ob6nacte cxonumocTd. CTENEeHHbIE PSIbL.
WurepBan cxonumocTtu. Teopema Abens. Psaasl Teitnopa u Makiopena. Paznoxxenue
bynkumii B creneHHble pAnbl. Ilpuioxenus psgoB. Paznoxenue QyHkuui B
TPUTOHOMETPHUUECKHUE Psabl Dyphe.

Tema 4.4. KpaTtHble HHTErpabl

JIBoriHOM W nAByKpaTHbIM wHHTerpan. Cpoucrtsa. J[BOMHOM uHTErpan B
NOJSIPHBIX KoopauHatax. IIpunoxenwus. TpoiHOM WuWHTErpall B JEKAPTOBBIX,
IMWIMHAPUYIECKUX U chepruueckux koopauHarax. [Ipunoxenus.

Paznen 5. OCHOBBI TEOpPUU TOJIA



Tewma 5.1. KpuBonuHeiiHbIe U IOBEPXHOCTHBIE HHTEIPAJIb

KpuBoimHEeHbIE  MHTErpajbl  NEPBOTO U BTOPOro  poja.yCIOBUS
HE3aBUCUMOCTH  KPUBOJMHEHWHOIO HHTETpajga OT IIyTH  HUHTETPUPOBAHMUS.
IToBEpXHOCTHBIN UHTETPAI IIEPBOIO U BTOPOro poxa. IIpunoxenus.

Tema 5.2. BEKTOpHBIN aHAJIA3 U 3JIEMEHTBI TEOPHUH TTOJIS

CkamsipHple ¥ BeKTOpHble moisd. llpousBonHas 1o  HampaBJEHUIO.
I'paguent.lupkymanusa nosss Baoiab KpuBou. [IOTOK 10ns 4yepe3 NOBEPXHOCTH.
®opmyna Octporpazackoro-I'aycca. JluBepreHius BEKTOPHOro MOJs, €€ PU3nuecKuit
cmbicia. @opmynsl Crokca, 'puna. PoTop BeKTOpHOTO MOJIs, €ro GU3NYECKUIT CMBICI.
[ToTeHIMAIBHOE U COIEHOUIATBHOE TOJIA.

Paznen 6. Teopust GpyHKIINN KOMIUIEKCHOTO TIEPEMEHHOTO

Brruncnenune 3HAYCHUU byHKIMH KOMIIIEKCHOTO [IEPEMEHHOTO.
HuddepenuupoBanue u wunrerpupoanve DKII. Psg Jlopana. OcoOble TOUYKH.
Boruetsl.  [lpunokeHus K  BBIYHMCIEHUIO OINPEACIICHHBIX M HECOOCTBEHHBIX
UHTETPAJIOB.

Paznen 7. OnepaurioHHOE UCUUCIIEHUE

[IpeoOpa3zoBanue Jlamnaca, OCHOBHBIE CBOiIcTBa mnpeoOpazoBanuii Jlamiaca.
[Ipunoxxenns Kk  pemeHuro  AudpdepeHInaIbHbIX  ypaBHEHUH U CHUCTEM
muddepeHITnaTbHbIX YPaBHECHUT.

Pa3znen 8. UncineHHbIE METOAEI

WntepnionupoBanue QyHkumid. [lpubnmxkeHHoe pelieHue anredpandeckux
YPaBHEHHUI. [TpubnukeHHOE  BBIYMCICHUE  OMNPEICICHHBIX  MHTETPajoB.
[Tpubnnxennoe pemenue AU hepeHIuanbHbIX YpaBHEHHIM.

3.4. TemaTu4yeCKUil IVIAaH NPAKTHYECKUX 3aHATHH

Pazpnen 1.

Matpuisl. Onpenenutenu. ObOpatnHas matpuna. Meton Kpamepa pemienus
CUCTEM JIMHEMHBIX YypaBHEHUW. Panr wMarpuinpbl. PemieHune cucrteM ypaBHEHUU
metoaoMm ["aycca.

Bekrop. CkansipHOo€, BEKTOPHOE€ M CMEIIAHHOE IPOU3BEIEHUS BEKTOPOB.
IIpssmas Ha mockocTtu. IlnockocTe W mpsiMas B mpocTtpaHcTBe. KpuBble BTOpPOTO
MOpsIKA.

Paznen 2.

Ob6nacte onpenenenust ¢yHkuuu. Yucnossle nocieaoBarenbHocTu. [lpeaen
4yUCIOBOM mocnenoBatenbHocTd. I[Ipenen dynkuun. beckoHedHo wmanble U
6eckoHedHo Oosbiiue. OAHOCTOPOHHUE MPEeIbl. 3aMeuarebHble npeaeibl. Touku
pa3phiBa, UX KiaccuUKaIus.

Boeruncnenne mnpomsBogHo (yukmuu. uddepenuupoBanue GyHKINMH,
3aJJaHHBIX HESBHO U MapaMmeTpuuecku. [Ipon3BoaHAas CII0)KHO-CTETIEHHON (yHKIUH.
I'eomerpruuecknit cMbICH TPOU3BOAHOU. [Ipon3BogHbIE BRICIINX NOPAAKOB. Popmyna
Jleitonuna. JuddepeHunansl BBICHIMX MNOPAIKOB. BbluucieHHEe MpeAesoB cC
nomoliplo npaswia Jlonurand. Pa3noxkeHne OCHOBHBIX 3JIEMEHTAPHBIX (PYHKUIUHN IO
dbopmyne Teitnopa. MccneqoBanust pyHKIMHU U TOCTpOEHUE rpaduka.



YacTHble NPOU3BOJHBIE TMEPBOTO M BHICIHIETO TOPsAKOB. JuddepeHimansbi.
[IpousBoansie U guddepeHanbl  CIOKHON, HEIBHOW (DYHKIUM HECKOJIBKHUX
nepeMeHHbIX. [IpunoxeHusl.

3aMeHa MEpeMEHHOW U MHTEIPUPOBAHME IO YacTAM B HEOMNpPEEICHHOM
uHTerpane. MuTerpupoBaHue  palMOHANBHBIX  JApPOOEH, TPUTOHOMETPUUECKUX
GyHKUMNA, HEKOTOPBIX  HPPAMOHAIBHBIX M TPAHCUEHJEHTHBIX  (DYHKIIH.

Beruuciienue OTIPEJICIICHHOTO UHTETpaa. HecoOcTBeHHBIE HUHTETPAIbIL.
['eomeTprdecKkre U MEXaHMYCCKHUE MPUIIOKEHHUS ONPESICHHOTO HHTErpaJa.
Pa3nen 3.

Kom6unaropuka. TeopeMbl ClIOXKEHUS U YMHOKEHHUS] BEPOSITHOCTEH. Y ClIOBHAs
BepossTHOCTE. Dopmyna mnonHOM BepostHocTH. Popmyna baiieca. 3amada o
HAJIEKHOCTH 3JIeKTpruueckoi 1enu. CxeMa bepHysum pacripeneneHus BeposSTHOCTEN.
®opmyina Ilyaccona./luckperHass ciyvaiiHas BEJIMYMHA, HEIPEPBIBHAS Cily4YalHas
BEJINYMHA.

Pa3nen 4.

Kowmrmnekcupie yncna, GopmMbl KOMIUIEKCHOTO 4ucia. JedcTBUS Hal HUMHU.
O06acTu 1 JIMHUU.

Pemenue nuddepeHnnanbHbIX ypaBHEHUN TMEpBOro mopsiaka. Pemenue
muddepeHuaTbHbIX YPaBHEHUN BBICHIUX TOPSIKOB, TOMYCKAIOMUX MOHMKCHHE
nopsiika. Pemenue ogHOPOAHBIX U HEOJHOPOAHBIX JUHEHHBIX IU(PepeHIInaTbHBIX
YPaBHEHUH BBICIIUX MOPSAJIKOB C MOCTOSIHHBIMU KO3(P(PULIUEHTAMHU.

HccnenoBanre CXOAMMOCTH  3HAKOIIOJOKHUTENIBHBIX M 3HAKOIIEPEMEHHBIX
psnoB. Haxoxxnenue o0macTu cXOAMMOCTH (DYHKIIMOHAJIBHBIX U CTENEHHBIX PSI/IOB.
Paznoxenune  ¢Qynkuumii B creneHHOM  psan.  Pasnoxxkenne  QyHKumii B
TPUTOHOMETpHUUECKHE psalbl Dyphe.

JIBOWHOM  WHTErpajn, INOJSApHbIE  KOOpAMHAThl. TpOWHOM  MHTErpai,
HWIMHApPUYECKUE U cheprudeckrue KoopauHatel. [Ipunosxkenus.

Pazpen S.

Brluncnenne KpHUBOJIMHEMHBIX HMHTErPAJIOB IIEPBOIO M BTOPOro poja.
[IpunoxxeHusi. BeruuciaeHne NnoBEpXHOCTHBIX MHTETPAIIOB IIEPBOTO U BTOPOT'O POJA.

CkassipHble W BekTOpHbIE noJid. [Ipon3BogHas mo HampaBieHuro. ['paaueHT.
ITorok mousst yepe3 noBepxHocTb. Popmyna Octporpaackoro-I'aycca. J(uBeprenuus
BEKTOpHOro T0Js, ee ¢u3nueckuit cmbici. Dopmynslr Ctokca, ['puna. Potop
BEKTOPHOro noJist. [loTeHnmanbHoe U COJIEHOUTAIBHOE TOJIS.

Paznen 6. Teopust GpyHKITNN KOMIUIEKCHOTO TIEPEMEHHOTO

Brruncnenue 3HAYEHUU byHKUAN KOMILJIEKCHOT'O IIEPEMEHHOT 0.
Hudbdepennupoanue u wuHTerpupoBanue @OKII. Psng Jlopana. OcoOble TOYKH.
Boruersl. [lpunokeHus K BBIYMCICHUIO OINPEACIICHHBIX M HECOOCTBEHHBIX
VHTETPaJoB.

Paznen7. OnepalimoHHOE UCUUCIICHUE

[IpeoOpa3zoBanue Jlamaca, HaxOXXIEHUE OpPUTHMHAIOB U H300paKEHHM.
OmnepannoHHBI MeTOJ peuieHus audQepeHuanbHbIX ypaBHEHUH U CHCTEM
muddepeHnanbHbIX ypaBHEHUH.

Pa3nen 8. UnciieHHBIE METOIBI

WurepnonupoBanue ¢QyHkuuid. IIpubnmxeHHoe perieHue anredpandecKux



YpaBHECHHIA. [TpubmmkeHHOEe  BBIYUCIICHHE  OMNPEICTICHHBIX
[Tpubnmxennoe pemeHue audhepeHIuaTbHbIX YPAaBHEHHM.

WUHTErpajIoB.

3.5. TemaTu4ecKkuii NJiaH JJalOPaTOPHBIX padoT
JlanHblii BUJ pabOTHI HE MPEAYCMOTPEH YUEOHBIM IJIAHOM.

3.6. Kypcosoii npoekT /KypcoBasi padora
JlanHblii BUJ pabOTHI HE MPEYCMOTPEH YUECOHBIM ITAHOM.

4. OueHuBaHMe Pe3yJIbTATOB 00y4YeHHs

OueHnBaHUE pe3yJNbTATOB OOYUYEHHS IO JUCHUUILUIMHE OCYILECTBISIETCS B
paMKax TEKyIIEro KOHTPOJsS U MPOMEKYTOYHOM aTTecTalyu, MPOBOAUMBIX IO
O6abHO-peiTuHroBoit cucreme (bPC).

[IkaJia olIeHKU pe3yJbTaTOB O0yUEHHUS MO TUCIUTUINHE:

YpoBeHs chopMUpOBaHHOCTH
MHAMKATOpa KOMIIETEHIIUU
N N Hwxe N
Bricoknii Cpenuuii Huskuit
3arutaHu- CpETHETO
Kon Kon POBAHHBIE |47 85 510 100 o1 70 110 84 | 0T 55 10 69 | 0T 0 110 54
KOMIIe- | HWHAMKATOpa pe3yIbTATHI
TEHLUM | KOMIIETEHIMH | OOYYEHHS 110 Illxana oueHMBaHUsA
VCTIUTLINH HEYJI0B-
AUCHHILTHHE YJIOBJIET- YA
OTJINYHO XOopo1Io JICTBOpU-
BOPUTEIILHO
TCJIBHO
3a4TCHO HE 3a4TEHO
3HATH:
OCHOBHBIE
TIOHSITHS U
TBEPKICHUS
YTBCPIAL . 3Haer [Tnoxo
aHaAJTUTUYECKON
OCHOBHBIE | 3HAET YpoBeHb
reOMETpUH, 3Haer .
N MOHSTHUSA U | OCHOBHBIC | 3HAHUU
JIMHEHHON OCHOBHBIE
YTBEpKIIE | TMOHSATHUS U | HHXKE
anreOpsl, MOHSATHS U
HUS, YTBEpKIE | MUHUMAI
MaTeMaTU4eCKO | YTBEPXKIE
MOIKET HUS, BHOTO,
TO aHajm3a, HUS,  He
JOMyCTUTh | OMYCKAeT | JIOIyCKae
TCOPHUH JOITyCKaeT
. HECKOJIBKO | MHOTO T TpyOBIe
BEPOATHOCTEN, om0k HE rpyOBIX | MENKUX OLIMOKH
OIK-3 | OIK-3.1. TEOPHH OIS, Y
OIMOOK OIMO0OK
CHEIUATBHBIX
pas3zenos
MaTeMaTUuKU
YMETh:
pemathb Ymeer Ymeer [Tpu
Ymeer
OCHOBHBIE pemiath pemiath pelnieHun
peaTth
3a1aun OCHOBHBIE | THUMOBBIE | THUIOBBIX
. | MmaTematu
AHATTUTHYECKOR | MaTeMaTd | MaTeMaTd | MaTeMaTh
TeOMETPUH, YEeCKHe YEeCKHe YECKHX
N 3a/a4u, HEe
JUHEHHON 3ajauu, 3ajauu, 3aja4
JIOITyCKaeT
anreOpsl, SLLIOK JIOITyCKAeT | JOMyCKAaeT | JIOIyCKae
MaTeMaTHIeCKO HEOOJIBIIA | MHOTO T rpyObIe




ro aHajau3a, € OIMOKU | OIIHOOK OIIMOKHU
TEOpUHr
BEPOSITHOCTEM,
TEOPUH TI0JIH,
CIIeUaIbHEIX
pasnenon
MaTEMAaTHKH
BIIAJICTh:
Brnaneer
Bnaneer a
Bnaneer HekoTopsl | He
OCHOBHBIM
Ppa3InYHbI MU BIIaJICET
OCHOBHBIMH u
MH THIOBBIMH | METOJaMH
METOIaMH METOIaMH
METOIaMH METOJIaMU | PEIICHUS
peuieHus 3a1a4y perieHus
peueHus peueHus 3a/]ad,
MaTEeMaTHIECKO 3a71a4,
3a7a4, HE 3a7a4, JIOITyCKae
ro aHaJIn3a JIOITyCKaeT
JIOITyCKaeT JOTyCKaeT | T rpyoObie
MEJIKHE
OIIHOOK MHOTI'O OIIMOKHU
OIIMOKHU
OIIMOOK
OHCHO“IHBIG MaTCpUaJIbl JJIA IMPOBCACHUA TCKYLICTO KOHTPOJIA u

IPOMEKYTOUHON arTecTaluu npuBeAcHbl B [lpwiioxkenun k pabodeid mporpamme
JIUCITUTUTUHEI.

[ToaHBIM KOMIUIEKT 3aJlaHMK M MaTepruajoB, HEOOXOIUMBIX ISl OICHUBAHUS
pE3yNbTaTOB O0YUCHHUS 10 AUCIUILUIMHE, XPAHUTCS HA Kadeapepa3padoTinKa.

5. YueOHo-MeToAM4UeCKOe U MHPOPMALTMOHHOE O0ecTieYeHne IUCIMITIMHbI

5.1. YueOHO-MeTOAMUYECKOE 00ecIIeueHue

OcHoBHas uTeparypa

1. KoncnekT Jjeknuii mo Bbicimieii matematuke : moiHbid kype / 1. T.
ITucbmennbid. - 12-e u3n. - M. : Aiipuc-Ilpecc, 2014. - 608 c. - ISBN 978-5-8112-
5257-2. - TekcT : HenOCPEICTBCHHBIH.

2. TlanteneeB, A. B. Teopuss GyHKIMI KOMIUIEKCHOTO TEPEMEHHOTO U
OlepallMOHHOE HMCUMCIIEHHWE B MpUMepax M 3ajavyax : ydeOHoe mocobue / A. B.
[Tantenees, A. C. SIkumoBa. — 3-e u3g., ucnp. — Caunkrt-lletepOypr : Jlans, 2022.
— 448 c¢. — ISBN 978-5-8114-1921-0. — Texkct : anexkTpoHHBIH // JlaHb
ANEKTpOHHO-O0nOIMoTeunas cucreMa. — URL: https://e.lanbook.com/book/212138.

3. PyKOBOACTBO K PCEIICHUI0 32424 II0 TEOPHMH BEPOATHOCTEN U
MaTeMATH4eCKO#l CTaTHCTHKe : yueOHoe nocobue /s By30B / B. E. 'mypman. - 11-
e u3z. , nepepab. - M. : Briciiee o6pazoBanue, 2008. - 404 c. - (OCHOBHI HayK). -
ISBN 978-5-9692-0194-1. - TekcT : HENMOCPEICTBEHHBIM.

4. Teopus BEpOSITHOCTEM M MaTeMaTHYeCcKas CTaTUCTHKa : yuyeOHoe mocobue
s By30B / B. E. I'MmypmaH. - 12-e uzg., nepepad. - M. : Beiciiee oOpaszoBanue, 2008.
- 479 c. wi. - (OcHoBbl Hayk). - ISBN978-5-9692-0192-7. - Tekcr
HETOCPEACTBEHHBIN

5. Coopuuk 3ama4d mo Bbiciie mareMarvuke. C KOHTPOJbHBIMU pabotamu. |
kypc / K. H. Jlynry, J. T. [Tucemennsrii, C. H. ®equn, 0. A. llleByenko. - 9-e usm. -



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

M. : Aipuc-Ilpecc, 2013. - 576 c. : un. - (Beiciee o6pazoBanue). - ISBN978-5-
8112-5166-7. - TekcT : HEMOCPEACTBEHHBIN.

6. Hatancon, U. I1. Kpatkuii kypc BbIcIIEl MaTeMaTUKH : yueOHOe mocooue /
N. I1. Hatancon. — 10-e uzn., crep. — Cankr-IlerepOypr : Jlawb, 2022. — 736 ¢. —
ISBN 978-5-8114-0123-9. — TekcTt : o2nekTpoHHBIM // JlaHb : 3JIEKTPOHHO-
oubimoreunas cuctema. — URL: https://e.lanbook.com/book/210320.

7. Ilymkaps, E. A. Kypc marematuku [jisi TEXHUYECKUX BBICHIMX YYEOHBIX
3aBenieHui : yueoHnoe nocodue / E. A. [lymkaps, H. A. bepkos, A. V1. MapTbIHEHKO.
— 2-¢ w3Aa., ucnp. — Cankrt-Iletepoypr : Jlanb, 2022 — Yacte 4 : Teopus
BEPOSATHOCTEW M MaTemarudeckas craructuka — 2022. — 304 c. — ISBN 978-5-
8114-1561-8. — Tekcr : snexkTpoHHBIM // JlaHb : BJIEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/211382.

8. 3amopoxern, I'. . PykoBOoACTBO K pELICHUIO 33/a4 MO MaTeMaTUYECKOMY

aHanmm3y : ydeObHoe mocobme / I'. WM. 3amopoxen. — 8-e usm.,crep. — CaHKT-
[letepOypr : Jlams, 2022. — 464 c. — ISBN 978-5-8114-0912-9. — Tekcr :
anekTpoHHbI //  Jlamb @ aneKTpoHHO-OMOnMmMoTeuHas cuctema. — URL:

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

9. Kysnenon, JI. A. COopHUK 3aaHuii TO BBICIICH MaTeMaTuke. TUIOBBIE
pacuetsl / JI. A. Ky3nenoB. — 15-¢ u3zn., crep. — Cankr-IlerepOypr : Jlans, 2023.
— 240 c¢. — ISBN 978-5-507-45701-4. — Tekct : anektponHbii // Jlawp :
ANEeKTpOoHHO-OnbOMMoTeunas cucrema. — URL: https://e.lanbook.com/book/279845.

10. ®uxrtenronsir, I'. M. OcHoBBl MaTemMaTndyeckoro anaimsa. Yacte 1 / I'. M.
®uxTtenronbll. — 15-e uzn., crep. — Cankr-IlerepOypr : Jlanb, 2023. — 444 ¢c. —
ISBN 978-5-507-45877-6. — Tekct : »iekTpoHHbIM // JlaHb : 3JIEKTPOHHO-
oubnmuoteunas cucrema. — URL: https://e.lanbook.com/book/289001.

11. ®uxrenronsl, I'. M. OcHOBEI MaTemaTnueckoro anaiausa. Yacte 2 / I'. M.
®duxtenronbil. — 14-e usn., crep. — Cankt-IlerepOypr : Jlanb, 2023. — 464 ¢. —
ISBN 978-5-507-46113-4. — Tekct : 3nexkTpoHHbId // JlaHb : 3IEKTPOHHO-
oubmmoreunas cuctema. — URL: https://e.lanbook.com/book/297692.

JlononHuTENbHAS INTEPATYPA

1. HemunoBuy, b. II. COopHuK 3amay M ympakHEHUH MO MaTeMaTHYECKOMY

aHanuzy : ydeOHoe mocobue s By3oB / b. II. JlemugoBuu. — 24-e usn., crep. —
Cankrt-IlerepOypr : Jlanp, 2022. — 624 c. — ISBN 978-5-8114-9078-3. — Tekecr :
aMeKTpoHHbIH //  Jlamb : onekTpoHHO-OMOMMoTewyHass cuctema. — URL:

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

2. Ilyraues, B.C. Teopus BepOATHOCTEM M MaTeMaTUYECKasl CTATUCTUKA :
yueOHuk / B.C. IlyraueB — Mocksa : TpancnoptHas komnanusi, 2017. — 496 c. —
ISBN 978-5-4365-1551-9. — URL: https://book.ru/book/922288. — Texkcr
3JIEKTPOHHBIN.

3. Munocues, B. b. Kypc maremaTuku Jyisi TEXHUYECKUX BBICHIMX y4€OHBIX
3aBefeHn : ydeOHoe mocobwe / B. b. Mwunocnes, B. A. Jlaxosckmii, A. U.
MaptbiHeHko. — 2-¢ u3a., ucnp. — Cankr-Ilerepoypr : Jlanp, 2022 — Yacts 2 :
@yHKIMHA HECKOJBKUX NepeMeHHbIX. MHTerpansHoe ucuucienue. Teopus mons —



2022. — 432 c¢. — ISBN 978-5-8114-1559-5. — Tekcrt : snexktpoHHbiit // Jlaub :
AeKTpoHHO-O0nbMMoTeunas cuctema. — URL: https://e.lanbook.com/book/211355.

4. Munocnes, B. b. Kypc MaremaTuku s TEXHUYECKUX BBICHIMX YYEOHBIX
3aBeqieHui : yueOHoe nocooue / B. b. Munocues, B. I'. 3y0kos, B. A. JIaxoBckuii. —
2-¢ u3n., ucnp. — Cankr-IlerepOypr : Jlanb, 2022 — Yacte 1 : AHaMTHYECKAS
reometpus. [Ipenenst u psanpl. OyHKuMM U Npou3BOAHbIC. JIMHEHHAs U BEKTOpHAas
anredpa — 2022. — 544 c¢. — ISBN 978-5-8114-1558-8. — TekcT : 2eKTpOHHBIH //
Jlanb : AIEKTPOHHO-OMOIMOTEYHAs cucrema. — URL:
https://e.lanbook.com/book/211352.

5. Teopusi BepOSATHOCTE M MaTeMaTH4YeCKasi CTaTUCTUKA. ba3oBbiil Kypc
¢ nmpuMepaMHu W 3ajadyamMu: yueOHoe mocobue mis By3oB / A. WM. KuG3yn, E. P.
INopsiuaora, A. B. Haymos ; mox pen. A. WM. KyG3yHna. - 3-¢ uzn., nepepab. u Jom. -
M. : OUBMATIIUT, 2007. - 232 c. - ISBN978-5-9221-0836-2. - Tekct

HEMOCPEACTBEHHBIN
6. NBanoB, b. H. Teopus BeposTHOCTE MW MaremMaThyeckas CTaTUCTUKA :
yuebHoe nocooue / b. H. UBanoB. — 2-¢ u3n., ucnp. u pon. — Cankrt-IletepOypr :

Jlanp, 2022. — 224 c. — ISBN 978-5-8114-3636-1. — Tekcrt : anekTpoHHbIH // JlaHb
: JIEKTpOoHHO-O0nbmoTeuHas cucrema. — URL: https://e.lanbook.com/book/206201.

7. OobikHOBeHHBbIe AU depeHIIHATbHBIE YPaBHeHUs | yueOHOe mocodue /
3.X. 3akupoBa. - Kazanp : KIDVY, 2007. - 57 c. - 27.88 p. - Tekcr
HETIOCPEICTBEHHBIM.

8. IlpakTnueckue 3ansatus mo maremaruke (1 cemectp) : mpaktukym / coct. T.
N. AdanacweBa [u ap.]. - Kazanp : KI'DVY, 2011. - 120 c. - 4039. - Tekcr :
HEITOCPEICTBEHHBIMN.

9. IlpakTH4eckue 3aHATHS IO MaTeMaTHKe (2 ceMecTp) : MPaKTUKyM / COCT.: 3.
X. 3akupoBa, H. B. HukonaeBa. - Kazanp : KI'QV, 2011. - 111 c. - 4047. - Teker :
HEIIOCPEACTBEHHBIM.

5.2. MudopmannoHHoe obecnevyeHue

5.2.1. DneKTpOHHbBIE U UHTEPHET-PECYPCHI

IJI\/?I HanmeHoBaHMe 37IEKTPOHHBIX U HHTEPHET-PECYPCOB Ccpuika
1 [OnexrpoHHo-0MOIMOTEUHAS ccTeMa «JIaHb» https://e.lanbook.com/
2 |DnexkTpoHHO-OMONMMOTEUHAsI cCUCTEMA «1booKs.Tuy https://ibooks.ru/
3 |9nexTpoHHO-0MOIMOTEUHAs cucTeMa «book.ruy https://www.book.ru/
4 | DHIMKIONEINH, CIIOBAPH, CIPABOYHUKHU http://www.rubricon.com
5 |Hopran "OtkpsiTOE 0Opa3oBaHue" http://npoed.ru
6 |EmuHOe OKHO MocTyma K 00pa3oBaTesbHBIM pecypcam  |http://window.edu.ru

5.2.2. llpodeccuonanpupie 0a3bl  gaHHBIX /MHGOpMaAIIMOHHO-CIIPABOYHBIE
CHCTEMBI

No Pexum
HaumeHnoBanwue npodeccuoHanbHbIX 0a3 TaHHBIX Anpec
/1 JOCTyTIa

1 |Poccuiickasi HaIMOHAIbHAs OMOTMOTEKA http://nlr.ru/ http://nlr.ru/
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http://window.edu.ru/
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2 |Hayunas snekrponnas 6ubmmorexka eLIBRARY.RU http://elibrary.ru }ﬁp //elibrary
3 |HaumonanbHas snekrponnas ounbdmonorexa (HOb) ?ttps://rusneb.ru httm;)s://rusneb
4 | Texmmeckas 6uGmotexa http://techlibrary |http://techlibr
Iu ary. ru
N . http://www.mat |http://www.m
5 [Obmepoccuiickuii MaTeMaTH4YEeCKUN TOPTAT hnet.ru/ ath net.ru/
5.2.3. JlunensnonHoe ¥ CBOOOAHO  PaCIpOCTPaHSEMOE  IMPOrpaMMHOE
obecrieueHue JUCHUITIITMHBI
No HaumenoBanue nporpaMMHOro PexBu3uThHI
Ornucanue
/i obecrieueHus MOJTBEPKIAIOLIIX
[Tonb3oBarensckas 3A0
1 |Windows 7 Ilpodeccuonannnas (Starter) . . "CodrJlaitnTperig"
ONEPAIMOHHAS CHCTEMA | \c 5111 95486 or
1 3A0
2 |Windows 7 [Ipodeccuonanbuas (Pro) O/Ib30BATCIIbCKAA "CodrJlantnTpeiin"
OTEPAIMOHHAsS CHCTEMA |\ 501 1 75486 or
E[a(l)ceTaMM HpI/IKJIaIIHI:;I); 3A0
3 MATLAB Academic new Product From Em?ﬂnﬂ 3aﬂaq "CodrJlaitaTpeiin"
10 to 24 Group Licenses (per License) P M8 Ne2013.39442 Hemcxa.
TEXHUYECKHUX
o mpaBo. beccpouno
BBIYHCIICHUI.
Cucrema noucka|CBoOOIHAS  JIUIICH3US
4 |Bbpaysep Chrome uHpopmanuu B cetu|Heuckd. paBo.
UHTEpPHET beccpouno
[Taker mporpamm mnst|CBoOomHast — JHIICH3US
5 [Adobe Acrobat co3manusg U mpocmotpa |Heunckr. paBo.
daiinos popmarta PDF |Beccpouno
[1O nnsa s dextuBHOTO [CBOOOAHAS — JIUIIEH3USA
6 |LMS Moodle OHJIAIH- Hewnckor. paBo.
B3aUMOJICHCTBUS beccpouno

6. MaTepl/IaJILHO-TeXHI/I‘IeCKOC odecrneyeHmne ANCHHUIIINHBI

HaumenoBanue Bunia HaumeHnoBaHue yueOHOM
yueOHO# paboThI ayIUTOpHH, [TepeueHp HEOOXOANMOTO 00OPYIOBAHUS U
CIICIMATTM3UPOBAHHON TEXHUYIECKUX CPEICTB 00yUdEeHUS
naboparopuu
Jlexuun Y4eOHas ay TuTOPHS IS Criermanv3upoBaHHAs y4yecOHas MeOeb,
IIPOBEJICHUS 3aHATHI TEXHUYECKUE cpencraa o0yd4eHus,
JICKIIMOHHOT'O THIIA CayXamueUiss  MPEICTaBICHUs  y4eOHOM
nHpopmaun 00JIBIITON ayTUTOPUH
(MyJIBTUMEIUNUHBI TPOEKTOpP, KOMIIBIOTEP
(HOYTOYK), D9KpaH), JAEMOHCTPAIIMOHHOE
o0opyoBaHue, yueOHO-HaIJIsAHbIE
nocoous
IIpakTueckue  |YuebHas ayIUTOpUs mri| Crneupanu3upoBaHHas — ydeOHas MeOenb,
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3aHATHS IPOBEICHHUSI 3QHSTHI| TEXHUYECKUE CpelcTBa o0yueHHs
CEMHHAPCKOro THII3,| (MYyJbTUMEIUHHBIN MPOEKTOP, KOMIIBIOTEP

TPYNNOBBIX M MHIMBUAY-| (HoyTOYK), SKpaH) U Jp.
AJIbHBIX KOHCYJIbTaLlUH,

TEKYIIEeTo KOHTPOJIIS "
MPOMEXYTOUHOM aTTecTalluu

CamocrositenpHas |KoMmmbroTepHslii ki1ace ¢ CrneuunanusupoBanHas yueOHas meOenb Ha
paboTta BbIx0z10M B MiHTepHeT B-600a 30 mocamouHbix MecT, 30 KOMITBIOTEPOB,
TEXHUYECKUE CpeacTBa o0yuyeHHs
(MyJIbTUME-TUAHBIN TTPOEKTOP, KOMITHIOTEP
(HOYTOYK), JKpaH), BHUJIEOKaMEPHI,
MIpOrpaMMHOE OOecrieueHue
Crnenmanu3upoBaHHas MeOeTb,
KOMITBIOTEpHAst TEXHUKA C BO3MOKHOCTBIO
BbIX0J1a B MIHTEpHET 1 o0ecrieueHrneM
noctyna B OUOC, skpaH, MyJIbTUMETUUHBIN
MIPOEKTOP, IPOTPpaMMHOE 0OecrieueHne

YuraabHbIN 3a11
OHnOINOTEKHU

7. Oco0eHHOCTH OpPraHU3auu 00pa30BaTEeJILHOM IeATEIbHOCTH ISl JIUIL C
OrPAHUYEHHBIMHM BO3MOKHOCTSIMH 3/I0POBbSI M HHBAJIUI0B

JIuua ¢ orpaHMYE€HHBIMU BO3MOKHOCTAMHU 310poBbs (OB3) 1 MHBANUIbI UMEIOT
BO3MOXKHOCTh OECIPENSATCTBEHHO NEepPEMENIaThCsl U3 OJHOTO YIeOHO-1ab0paTOPHOTO
KOpIyca B JpPYyroM, MOJHSATHCA HA BCE ATaXH Y4eOHO-1a00paTOPHBIX KOPITYCOB,
3aHUMAThCS B YYEOHBIX H MHBIX TOMEIIEHUAX C YYE€TOM OCOOCHHOCTEH
Mcux0(hU3NYECKOT0 PA3BUTHUS U COCTOSIHUS 3JI0POBBSI.

Hns o0yuenuss nun, ¢ OB3 M MHBaIMI0B, MMEIOUIUX HAPYIICHUS OMOPHO-
JIBUTATEIIBHOTO ammapara, 00eCleueHbl yCIOBHUS OSCHPEmsITCTBEHHOTO JIOCTYyMa BO
Bce yueOHbIe nometieHust. Mudopmaius o ceruaibHbIX YCIOBUSIX, CO3/ITaHHBIX IS
oOyvaromuxcst ¢ OB3 W uWHBaIMIOB, pa3MelleHa Ha CalTe YHUBEpPCUTETA
www//kgeu.ru. MiMeeTcss BO3MOKHOCTh OKa3aHHUS TCXHUYCCKOM MOMOIIU aCCUCTCHTOM,
a TaKk)Ke yCIIYT CypA0NIEePEeBOTYMKOB U TU(IOCYPAOTIEPEBOTUUKOB.

Jns amanranuu K BocupusaTyio guniamu ¢ OB3 u nHBamuaaMu ¢ HapylnieHHBIM
CIIyXOM CIPaBOYHOTO, Yy4eOHOro MmaTepuaja IO JIUCIUIUIMHE OO0eCIeYNBAIOTCS
CJEAYIOIIUE YCIOBUS:

- IS Ty4IIIe OpUEHTAIIMN B Ay TUTOPUN, TPUMEHSIOTCS] CUTHAITBI OTIOBEIIICHUS
0 Hayaje U KOHIIE 3aHATHUS (CIIOBO «3BOHOKY MHUIIIETCS Ha JOCKE);

- BHUMaHHUE CJIa0OCIbIIIANIEro O0y4aroumerocsi MPUBIECKAETCA M[e1arorom
KECTOM (Ha IJIeHO KJIAETCs pyKa, OCYILIECTBIISIETCS HEPE3KOE MOXJIONBIBAHUE);

- pa3roBapuBas C OOydYarOIIUMCS, NEJaroruuyeckuii pabOTHUK CMOTPUT Ha
HEro, TOBOPUT $ICHO, KOPOTKUMH MPEIOKCHUSIMHU, OOeCreunBasi BO3MOXKHOCTb
YTEHUS 10 Ty0am.

KoMmrieHcanust 3aTpy/HEHMII pPEUYEBOrO0 M HMHTEIIEKTYaJIbHOTO Pa3BUTHS
ciadocnblammux 00y4aroumxcsi IPOBOAUTCS MYTEM:

- HCTIOJIb30BAHUS CXEM, IMarpaMM, PUCYHKOB, KOMIIBIOTEPHBIX MPE3ECHTAIIUN C
TUMNEPCCHUIKAMU, KOMMEHTUPYIOITUMU OT/IETbHBIE KOMIIOHEHTHI U300PaKEeHMUS;

- PETYJISIPHOTO TPUMEHEHHS] YHPAKHEHUHM Ha rpaduyueckoe BbIICICHHE
CYIIIECTBCHHBIX TIPU3HAKOB MIPEAMETOB H SBJICHH;
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- obecrieyeHUs] BO3MOXKHOCTH Il  OOYyYaloOmIErocsi MOJYyYUTh aJpecHYIO
KOHCYJIBTAIINIO TI0 JIEKTPOHHOM TOYTE 10 Mepe HEOOXOUMOCTH.

g angantanyu K BocnpusTuio uiamMu ¢ OB3 u nHBanumaMu ¢ HapyImIeHUAMA
3peHus CIPaBOYHOTO, y4eOHOoro, POCBETUTEIHCKOTO MaTepuana,
IPeIyCMOTPEHHOI0 00pa30BaTeIbHON MPOrpaMMOi MO BHIOPAHHOMY HaIIPaBJIECHUIO
MOJITOTOBKH, 00ECIIEYMBAIOTCS CIIEAYIOIIUE YCIOBUS:

- BeJIeTcs ajanTtanus opuIMaibHOro caiita B cetu MHTEepHET ¢ yueToM 0COOBIX
NOoTpeOHOCTE MHBAIKIOB 110 3pEHUI0, 00ECTIEYMBACTCS HATMYUE KPYyTHOMIPUPTOBOM
CIpaBOYHOM MHGOPMALIMK O PACIIMCAHUU YUEOHBIX 3aHSTHIA;

- IeIarOTUYECKU  pabOTHUK, ero coOeceAHUK (MpU HEOOXOIUMOCTH),
MPUCYTCTBYIOIINE HA 3aHSATUH, MPEACTABISIOTCS 00YYaIOMUMCS, TIPU dTOM Kax bl
pa3 Ha3bIBaeTCs TOT, K KOMY Me/laroru4eckuii paboTHUK oOpaliaercs;

- IEUCTBUS, KECThl, MEPEMELICHHS TMEJaroruieckoro pabOTHHKA KOPOTKO U
SCHO KOMMEHTHUPYIOTCS;

- meyatHasgs HMHQPOpPMAIMS MPENOCTaBIACTCA KpymHbIM mpudpToMm (oT 18
MYHKTOB), TOTQJIbHO 03BYYHUBACTCS;

- obecrnieunBaeTCsi HEOOXOIUMBIN YPOBEHb OCBEILIEHHOCTHU MOMEIICHU;

- IPEJIOCTABIISIETCSI BO3MOXKHOCTh HCIIOJIb30BaTh KOMIIBIOTEPHI BO  BpeMs
3aHATUN U MPABO 3aITUCH 00BSICHEHHUH Ha TUKTOMOH (110 JKEJIIAaHUIO0 00YYarOITUXCs).

dopma TOpOBEIECHUS TEKyIIEM M MPOMEXKYTOUHOM  aTTeCTaluy  JJIs
oOyuatonuxcs ¢ OB3 u uHBanuaoB onpeaenseTcs neaarorndyeckuM pabOTHUKOM B
COOTBETCTBHM ¢ y4eOHbIM maHoM. [Ipu HeoOxommmoctu oOyvaromemycs ¢ OB3,
MHBAJIUIY C YYETOM UX MHAUBUAYAIBHBIX NCUXO(U3NUECKUX OCOOEHHOCTEW NaeTcs
BO3MOXKHOCTh MPONTH MPOMEKYTOUHYIO aTTECTAlMIO YCTHO, MMCbMEHHO Ha Oymare,
MUCBMEHHO Ha KOMIBIOTEpE, B (popMe TeCTUPOBAHUSA U T.II., TUOO MPEAOCTABISACTCS
JOTIOJIHUTEIBHOE BpeMsl JIJIs TIOJTOTOBKU OTBETA.

8. MeToanueckue peKOMeHIANUM IS MpenoaaBaresieil M0 OpraHu3amumn
BOCIIMTATEJbHOU PA00OTHI C 00yYAKIIMMHUCH.

MeTonuueckoe obecrieueHre mpolecca BOCIUTAHNUS 00YyJarOIINXCS BBICTYIIAET
OIHUM U3 ONpenenstonux (HakTopoB BBICOKOTO KadecTBa 00Opa3oBaHMUS.
[IpenonaBarens By3a, IEMOHCTPHUPYS BBICOKHUN MPOPECCUOHAIN3M, 3SPYAMIIMIO,
YETKYIO TPAXKIAHCKYIO MO3UIINIO, CAMOAUCIUIUIMHY, TBOPUECKHIN MOAXO/ B PEIIEHUU
npodecCHOHANBHBIX 3a7a4, B XOAe 0Opa30BaTelIbHOrO IMpolecca CIOCOOCTBYET
(GbOopMHUPOBAHNIO TAPMOHUYHOMN JIMIHOCTH.

[Ipn peanuzanuu OUCHUIUIMHBI TpENoAaBaTellb MOXET HUCIOJIb30BaTh
CJIeAYIOIIME METOAbl BOCIUTATEIBHON PabOTHI:

- Meroabsl (GOpPMUPOBAHUS CO3HAHUS JUYHOCTU (Oecena, NUCHYT, BHYUIEHUE,
UHCTPYKTQX, KOHTPOJIb, OOBACHEHUE, MPUMEpP, CAMOKOHTPOJIb, pPacCKa3, COBET,
yoexaeHue u ap.);

- METOJIbl OpraHu3aluu JACSATEIbHOCTH M (OPMHUPOBAHUS ONBITA MOBEACHUS
(3amanme, OOIIECTBEHHOE MHEHHE, TMeJaroruyeckoe TpeOoBaHuEe, MOpYyUYEHHUE,
IpUyYEHUE, CO3/1aHNE BOCIIUTHIBAIOIIMX CUTYAIINI, TPEHUHT, YIIPOXKHEHHE, U P.);



- METOJIbl MOTHBALMU JI€ATEIbHOCTU W MOBeneHUs (0J00peHue, MoolpeHue
COLIMAJIbHOM aKTUBHOCTH, TMOpULAHUE, CO3[aHUE CUTyalud ycnexa, CO3JaHHe
CUTYyalu JJIs1 SMOIIMOHATILHO-HPABCTBEHHBIX MEPEKUBAHUM, COPEBHOBAHUE U JP.)

[lpn peanuzanuM JUCHUIUIMHBI  IpPENOJAaBaTellb  JOJDKEH  YYUTHIBATh
CJIEIYIOIME HATIPABJICHUS BOCITUTATEIIBHON JESTEIHHOCTH:

I'pasicoanckoe u nampuomuueckoe socnumarue:

- popMupoBaHue y 00ydaroIIUXCs IEJIOCTHOTO MHPOBO33PEHMS, POCCUMCKOM
UJICHTUYHOCTH, YBaXKEHUS K CBOEH CEMbe, OOIIECTBY, TOCYaPCTBY, IPUHITHIM B CEMbE U
00IIIeCTBE JTyXOBHO-HPABCTBEHHBIM M COIIMOKYJIBTYPHBIM IIEHHOCTSIM, K HAITMOHAILHOMY,
KyJIbTYPHOMY M HCTOPUYECKOMY HACIEIUI0, (OPMUPOBAHUE CTPEMJICHUS K €ro
COXPaHEHUIO U Pa3BUTHIO;

- popmupoBaHue y 00y4arOIIMXCsl aKTUBHOM IPa)K1aHCKOM MO3UIIMH, OCHOBAHHOM
Ha TPATUIIMOHHBIX KYJIbTYPHBIX, TyXOBHBIX U HDABCTBEHHBIX IIEHHOCTSAX POCCUUCKOTO
oOIecTBa, MJis TIOBBIIIEHUS CIOCOOHOCTH OTBETCTBEHHO pEaM30BBIBATH CBOU
KOHCTUTYIIMOHHBIE ITPaBa U 00S3aHHOCTH;

- pa3BUTHE MPABOBOM M MOJUTUYECKON KYJIBTYPhl 00YHArOIINXCS, PACIIUPEHUE
KOHCTPYKTUBHOTO YYacTHs B TPHUHATHH PEIICHUH, 3aTparvBalOIINX WX IpaBa M
MHTEPECHI, B TOM YHUCIIE B Pa3IMYHBIX (OpPMAX CaMOOPraHU3aLWU, CaMOYIIPaBICHUS,
00IIECTBEHHO-3HAUYNMOU CATSIIFHOCTH,

- popMupoBaHME MOTHBOB, HPABCTBEHHBIX M CMBICIOBBIX yCTaHOBOK
JUYHOCTH,  TO3BOJSIIOUIMX  MPOTHUBOCTOATH  3KCTPEMHU3MY,  KceHodoOuwu,
TUCKPUMUHAIIMA TI0 COIMAIBHBIM, PEJIUTHO3HBIM, pPAaCOBBIM, HaIMOHAIHHBIM
NpU3HAKAM, MEXKITHUYECKOM M MEXKKOH(ECCHOHANBbHON HETEPIUMOCTH, JPYTUM
HEraTUBHBIM COIUATILHBIM SIBJICHUSIM.

JlyxoeHo-upascmeennoe gocnumanue:

- BOCIIUTAHME YYBCTBA JOCTOMHCTBA, YECTH M YECTHOCTH, COBECTIMBOCTH,
YBAXKEHUS K POJUTEIISIM, YUUTEIISAM, JIFOASIM CTapIIEro MOKOJICHHUS;

- opMupoBaHUE TPHUHIUIIOB KOJJICKTUBM3MAa ¥  COJIMJIAPHOCTH, JyXa
MUJIOCEPAUST M COCTpaZaHusi, NMPUBBIYKH 3a00TUTHCS O JIOJAX, HAXOMISIIMXCA B
TPYAHOU )KU3HEHHOU CUTYallNH;

- popMuUpOBaHUE CONMUAAPHOCTH U YYBCTBA COI[MAIBHOW OTBETCTBEHHOCTH IIO
OTHOUIEHUIO K JIIOJSIM C OTPaHUYCHHBIMH BO3MOKHOCTSIMH 3]I0POBbsI, IIPEOI0JICHUE
MICUXOJIOTUYECKNX OapbepoB 1O OTHOIIEHWIO K JIIOASM C OTPAaHUYCHHBIMHU
BO3MO>KHOCTSIMU;

- popMupoBaHUE SMOIMOHAIHLHO HACHIIIEHHOTO M JIYXOBHO BO3BBIIIEHHOTO
OTHOIIICHHS K MUY, CHOCOOHOCTH U YMEHUS Mepe/laBaTh IPYTUM CBOM 3CTETUUYECKUN
OTIBIT.

Kynemypno-npoceemumensvckoe socnumanue:

- popMupoBaHUE ICTETUIECKOIN KAPTUHBI MUPA;

- popMupoBaHUE YBOXKEHHS K KyJIbTYPHBIM IIEHHOCTSIM POJAHOTO ropoa, Kpas,
CTpaHbl;

- IOBBITIICHUE TTO3HABATEILHON aKTUBHOCTH O0YYarOIIUXCSI.

Hayuno-obpazosamenvroe socnumanue:

- popMupoBaHue y 00yUaIOMUXCSl HAYYHOTO MHPOBO33PCHHS;

- popMupoBaHUE YMEHUS TIOJTy4aTh 3HAHUS;
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OrneHoYHbIE MaTEpHAIIbl 1O AUCITUIUIMHE, MPEAHA3HAYCHHBI ISl OIICHUBAHUS
PE3yNbTaTOB 00YUCHHUS Ha COOTBETCTBUE MHAMKATOPAM JOCTHKCHHS KOMIICTEHITUH.

OrneHuBaHWe pE3yJbTAaTOB OOYYCHHS IO AWCIMIUIMHE OCYIIECTBISACTCS B
pamkax Tekymero koHTposs (TK) u mpoMmexxyTouHOH aTTecTaruu, MPOBOJIUMBIX TIO
OoapHO-periTuHroBoi cucreme (bPC).

1. TexHosioru4eckasi Kapra

Cemectp 1
PeiiTuHroBnle mokasarenu
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Pasnean 1. « Jluneiinas anreopa | TK1
U aHAJIMTHYECKast T€OMETPHSD»
pH? 15 0 15| 15
Pa3nea 2. «MaTemaTnuecKu
a"Hayim3. Yacte 1»
KonTponbnas pabora 15
Pasznen 2. «MaTtemMaTHIECKUI TK2 15 0 15 15
a"Haym3. Yactb 1»
KonTponbHas pabora 15
Paznen 1. « Jluneitnas anreOpa TK3
Y QHATUTHUYECKASI TEOMETPHSI»
Pazgen 2. «MareMaTHIECKUI 25 0 25 25
a"Hayim3. Yactb 1»
Paspnen 3. «Teopus
BEPOSTHOCTEID
Konrponbnas pabora 15
Komnnoxksuym 10
IIpome:xxyTouHAas aTTecTAIUs OoM1 0-45
(3K3aMeH)
B nucemenHoit popme o 0-45
omeraM
Cemectp 2
PeiiTuHrOBBIC ITOKA3aTEIN
0 =) =]
= 5| e 3| e S | g 5
3 w0 w0
2| B 2z £|5g §Eg : =
=8| &| E&| S|EH S|EH o| & =
HanmenoBanue pa3zziena 3 £ S S w 218w 2|8 gl = £ 3
ple) @] I
25| =| 5z |5z E|gz E| €8
o = S| EE| E|EEl |58 ~| ¢ &
S, S| 28 =23 2|88 5 &
2 BES8| 2|58 F|ES 2.
51 o 5| S v |3 =
e | X SR =
Pa3nea 4. « MaremaTuuecKkuit TK1 15 0 15 15




aganns. Yacts 2»

KonTponbHas padora 15

P 4. «M i TK2
a3nen 4. « Maremarnueckui 15 0 15 15
aganns. Yacts 2»

Kontponbnas pabota 15

Paznen 4. « MaTemaTnueckuit TK3
g 2

aganns. YacTe 2» 25 0 25 25

Pa3nea 5. «OcHOBBI TEOpUN

TIOJID>

Kontponbhas pabota 15

Komnoksuym 10

IIpomexyTouHasi aTTecTanus OoM2 0-45
(3K3aMeH)

B mucemennoit Gpopme mo

omsteraM 0-45

Cemectp 3

PeliTnHroBBIC IOKA3aTEIIN

HaumenoBanue pasaciia

DopMBbI U BUL
KOHTPOJISI
I Texymiuii KOHTPOJIb
JlononHUTENbHBIE
6amtel k TK1
II Texky1uit KOHTPOJIb
JlonoTHUTETbHBIC
oamwiel k TK2
[II Texymuit KOHTPOIb
JlonosTHUTETbHBIC
oamtel k TK3
Hroro
[TpomexxyTounas
aTTecTarus

Pa3nen 6. «Teopus dpynkumit TK1
KOMIUTIEKCHOT'O TIEPEMEHHOT0%

[y
()]

15 0 15

Konrponbnas pabora 15

P 7.«0 TK2
aszgen 7. «OnepannoHHoe 151 0 15 15
HUCUYHCIICHUC)

KonTponbhas pabota 15

Pa3nen 6. «Teopust pynkumii TK3
KOMILIEKCHOT'O IIEPEMEHHOT 0%
Pa3nen 7. «OnepaniontHoe

P 50|25 25
HACYHUCIICHUE)
Pazgen 8. «Hucneuusie

METOABD»

Konrponbnas pabora 15

Komnnoxksuym 10

IIpome:xxyTOYHAS aTTECTALUASA OM3
(3auer)
B mucemenHo# Gpopme mo

0-45

-4
owieram 0-45

2. OueHOYHbIE MATEPUAJTBI TEKYIIIEI0 KOHTPOJISI M IPOMEKYTOYHOM aTTecTAIMI
[Ikana o1leHKU pe3yJIbTaTOB O0yUEHHUS MO TUCIUTUIUHE:



YpoBens chopMupoBaHHOCTH

HMHAWKATOpa KOMICTCHIUHA

. . Hroxe .
Beicokuii | Cpennuii Huzkuit
3annanu- CpEAHEro
Koz Koz POBAHHBIE |41 85 10 100) o1 70 710 84 | 0T 55 710 69 | 0T 0 710 54
KOMIIe- | HHAMKATOpa PE3YJIbTATHI
TEHIUH | KOMIIETEHIMH | OOYYeHUs 1Mo Ilkana oueHuBaHus
VCLIUIUINHE HEY10B-
Auch YAOBJICT- YA
OTJIMYHO Xopouio JICTBOpU-
BOPHUTCIIBHO
TCIJIIBHO
3a4TCHO HE 3a4TCHO
3HaTh:
OCHOBHBIE
MOHATHUS U
TBEPXKJICHUS
YTBEPAIL . 3HaeT [Tnoxo
AQHAITUTHYECKON
OCHOBHBIE | 3HAeT VYpoBeHb
TeOMETPUH, 3HaeT .
o TIOHSATHUS M | OCHOBHBIE | 3HAHWH
JTMHEHHOM OCHOBHBIE
YTIBEpXK/A€ | MOHATUS U | HUXKE
anreOpsl, MOHATHS U
HUS, yTBEpXK/AE | MUHMMAJ
MaTeMaTU4eCKO | YTBEpXKIE
MOXeET HUS, BHOTO,
ro aHa/Iu3a, HUS,  He
JOIYCTUTh | JOIYCKAeT | JOITyCKae
TEOpUU JIOITYCKaeT
. HECKOJIBKO | MHOTO T IpyOble
BEPOSITHOCTEM, oLIOO0K
HE TPyOBIX | MEJIKHX OLITHOKHU
TEOPHHU TOJI,
omKO0oK omKO0oK
CHeLUATIbHbBIX
paszenos
MaTeMaTUKU
YMETb:
pemarb
OCHOBHbBIE
3a1aun
AHAIUTUYECKOU YmMmeer YmMmeer ITpu
OIIK-3 | OIIK-3.1. TEOMETPHH, YwMmeer pewarb pewarb perieHnn
JMHEUHON peuars OCHOBHBIE | THUIIOBBIE TUIOBBIX
anreOpsl, MaTeMaTd | MaTemMaTd | MaTeMaTd | MaTeMaru
MaTeMaTU4eCKO | YECKHUE YecKHe YecKne YEeCKUX
ro aHaju3a, 3aJa4u, He | 3a7ayH, 3aa4H, 3a7a4
TEOPHUH JIOIYCKaeT | JAOIyCKaeT | JAOIyCKaeT | JOIycKae
BEPOSATHOCTEM, OLIMOOK HEOOJIBIIN | MHOTO T rpyOble
TEOpUH T0JI, e ommOKu | ommOoK OIINOKH
CIELUATIBHBIX
pa3zaeinos
MaTeMaTUKU
BIIAJIETh:
Bnaneer
Bnaneer a
Bnageer HekoTophl | He
OCHOBHBIM
pas3IuyuHbI MH BIIaJICET
OCHOBHBIMHU u
MH TUTIOBBIMH | METOJaMH
METO/laMH METOJlaMH
METOJlaMH METOJIaMH | PELICHUS
pelieHus 3aaau pemeHus
pereHus peuieHus | 3amad,
MaTeMaTH4ecKo 3ajay,
3ama4y, He 3ajay, JI0ITyCKae
ro aHajuu3a JIOIyCKaeT
JIOITyCKaeT JIOMyCKaeT | T IrpyOble
MeJKUe
OIHIOOK MHOT'O OLIMOKH
OIINOKH

OLINOOK




O1eHKa «OTJIMYHO» BBICTABISICTCS 34 NOJHblE U COOEPAHCAMeENbHbIE OMEEmbl
Ha onpocul buiema (meopemuyeckoe u npaKkmuyeckoe 3a0anue);

OrneHKa «XOpOILIO» BBICTABISETCS 32 Omeemsl HA BONPOCHL Ouiema
(meopemuueckoe U NpaAKMu4eckoe 3a0aHue) ¢ HeOOIbUWUMU OWUOKAMU 8
UBTIOICEHULL,

OneHka  «yJdOBJETBOPUTENbHO»  BBICTABISICTCS 32  BBINIOJIHEHUE
KOHMPOTIbHBIX pabom 8 cemecmpe U KOJLIOKBUYM,

OrneHKa «HEYI0BJETBOPHUTEIBHO» BBICTABIISCTCS 3a Clladoe W HETOJHOE
BBITIOJTHEHUE KOHMPOAbHBIX pabOm 8 cemecmpe U KOJLIOKSUYM.

3. [lepeyeHb OLIEHOYHBIX CPEACTB
Kparkas xapakTepucTuka OLEHOYHBIX CPEICTB, MCIIOJIB3YEMBIX IIPU TEKYILEM
KOHTPOJIE yCIEBAEMOCTH M IPOMEXKYTOYHOH arrecTauuu OOydyarolerocss Io

TUCLUIUINHE:
Haumenosanue OHI/ICB.HI/IG

OLICHOYHOI'O KpaTKafI XapaKTepI/ICTI/IKa OLICHOYHOI'O CpCI[CTBa OLICHOYHOI'O
Cpe,Z[CTBa CpGIICTBa

. Kommiekr
CpencTtBo MpoBEpKH YMEHUU MPUMEHSTH IMOJyYECHHBIE
KontponsHas KOHTPOJIbHBIX
3HAHWS IS PEIICHUsS 3a7ad OINPEACIICHHOrO THUIA II0 .
pab6orta (KutP) 3a/1aHUi 1O

TEME UJIU Pas3zel
pasicy BapUaHTaM

CpencTtBo KOHTPOJS YCBOEHHUS Y4eOHOro Marepuaia
TEMBI, pa3/ieia WK pa3ieioB JUCIHUILTUHBI, OPTaHU30-
BaHHOE KaK y4yeOHO€ 3aHsITHE B BHIE coOeceqoBaHUA
HpenonaBaTenﬂ C O6y‘laIOH_[I/IMI/IC$I

Bomnpocsi mo remam /
paznenam
JICITUTITHEI

Komnoxsuywm (K)

4. TIlepeyeHb KOHTPOJIBHBIX 3aJaHUH WJIM WHbIE MAaTePHAJIbI,
HeoOXoaMMble ISl OLEHKU 3HAHWI, YMEHMA M HABBIKOB, XapaKTepHU3YIOLIUX
Tanbl (JOPMUPOBAHUA KOMIIETEHIMIA B MpoIecce 0CBOEHN S JUCHUILTHHBI

IIpoBepsiemass ~ KOMIETEHIIUSA: OIIK-3 -  CnoocobeH  OpUMEHSTH
COOTBETCTBYIOIINNA  (PU3UKO-MATEMATHUECKU  ammapar, METOAbl aHalu3a W
MOJICIUPOBAHUS, TEOPETUYECKOT0 M HKCIEPUMEHTAIBLHOIO KCCIENOBaHUsl MpU
petennu npodeccuonanbHbix 3aaa4, OIIK-3.1 - O0nanaeT HaBbBIKAMU TIPUMEHECHUS
MaTeMaTUYECKOro amnmnapara.

CEMECTP1
TK1
Pazgen 1.
KonTponbnas pabora
1 1 -1
1) Beruncnure onpenenurens 3-ro mopsinka | 1 —1




1 -2 0 1
— 1 3 -1
2) Boruncnute onpenenuTens 4-ro nopsaka 4 0 5
2 -4 1 1
1 23 L2
2) [lepeMHOXUTH ManI/IIIBI( ) 3 0l
0 12 0 1

x+2y+z=4
3) Pemmre cucreMy ypaBHEHUI [Ex —5y+3z=1.
2x+T7y—z=8
4) Pemute cucremy metosiom ["aycca
Ty + 220 — 23 — 3wy = 4,
3.”1?1 + 8.’1’32 - 4.’1’:4 = 14,
I +35L‘2+ rg — T4=5

5) BeruncnuTte miomaas TpeyroiabHuka ¢ sepuHamMu A(-3; 0; 1), B(-3; 3; 5), C(-1; 1; 2)

6) Beruncnute o0beM napamnenenunena ¢ BepmnHamu B Toukax A(0; 0; 1), B(1; 2; 3), C(2; 1; 3),
D@,2,1)

7) BeIUCIUTS TUIOIIAIb TapajuieiorpaMMa, IIOCTPOSHHOTO Ha BEKTopax a u b,

a=p+2q,b=3p—qlpl =1lql =2,(7) ==

8) CocTaBUTh ypaBHEHHE TIPAMOiA, MPoXo el uepes Touky M, (6,4) u Touky nepeceyeHus
npsMbIx X +y—3=0,x—-2y—-6=0.

9) Haiit KOCHHYC yTi1a MEeXIy BEKTOpaMHu ABu AC ,

rned(2,—8,—1), B(4,—6,0),C(—2,—5,—1).

10) Mansr BepmmHbI TpeyroabaukaA(1,2,4), B(-2,5,0), C(2,1,1). HalinuTe ypaBHEHHE MeIHaHbBI
AK, ypaBHeHue BoicoThl B/I.

11) Haitnure paccTostHEE OT MIIOCKOCTH X-2y+27+4=0 no Touku A(0,1,2).

12) Mansl koopauHatel Touek A(4; -1;-2), B(2;2;-1), C(-3;3;1),D( 1;2;3).

Haiitu:

KOOPJIMHATHI BEKTOPOB AB ,CD, 2 AB +3 CD_;

MOZYJIU BEKTOPOB AB , C_D ;

ckajsipHoe npoussenenue AB u CD ;
KOCHHYC yriia Mexny Bektopamu AB u CD ;
BekTopHOE nipousBenenne AB u CD ;

IUTOMIA/Tb TPEYTOJIbHHUKA, TOCTPOCHHOT0 Ha BekTopax AB ,CD;

oobem nupamuasl ABCD.

13) Hanst uetsipe Touku MO(3;-2;1), M1(2;0;4), M2(1;3;4), M3(-4;2;3).

Haiitn:

ypaBHEHHE MPSIMO, IpoXosIIel yepe3 T. M2, M3;

ypaBHEHHE IUIO0CKOCTH P, npoxonsmeit uepes T. M1, M2, M3;

HaiTH pacctosuue d ot P o MO;

HanucaTh ypaBHeHHe riockoctu P1, mpoxomsieit uepes 1. MO || P.

Paznen 2.

KonTponbhas pabota
In+3

Diim (22277 ) lim

n—+oa

3 — . 4 —— o ntl [l 2732
. G-+ VIR +1 , 2n+3 . [x~+3x+2
4) ljm 222 2R T 5) Iim ( ) ., 0) lim a—}
I I _ n—oo vIntl r——1x"+2x"—x—-2
lx:'z+u:'z]|~.-'?—;'z+;'z"

xT =1

,3) lim(2 — 3arets” VE sy,

inx




3 F —
, v +l-vn—1
,9) lim <

- —"
n—om Wit +l—in—1

2
342013 jim * "0 1g) RSO

7) lim %, 8) lim

]
. . ctg” x
(J.+sm.rcﬂ-srr.t‘) g
r—r Sinc =0

14sin x cos fBx

10) lir InZx—Inm ]2)

T oin(Gx /2 eozx lim
Y (5x/2) x>0 OX +5 Z—>3 3x2 —Ox x—2 x2—4
X S5x

19) jim( 0~ 110 tim (231D i ¢ L

ank x -9 } x—)ook ) x—0
CEMECTP1
TK2
Paznen 2.

KonTtponbnas pabota
. r=4v1-—1t2,
1) BeruncnuTe npon3BOIHYIO MapaMeTpUIeCKOn QyHKITUU: —_—
v=tgy1l+t.
2) BBIYMCIINTE NPOM3BOIHYIO, YKa3aHHOTO mopsiaka: ¥ = (3 — x*) In® x, y™ =7
, sin” x—tg x
3) BerumcuTe mpezes ¢ moMonbio npasiia Jlomurass: lim e
X —1

y "Ll ‘
4) Hafiaute X i, GyHKIIM Y = — + e

dx—x"
4

5) CoctaBhTe ypaBHEHHE KacaTeIbHOW K KPUBOW B TOUKE C aOCIIUCCOM X ¥ = 1 Xg =2
. et Tl
6) Haiiti mpou3BoaHyto oT pyHKIUU ¥ = (sinx)”*®
(x®-6)Ta4x7)¢
1205
8) IlpoBecTu nccnenoBaHne U MOCTPOUTH IPaPUK QYHKIUU ¥V =

7) Haiitn mpou3BOAHYIO OT GYHKIHUU V =

9

12x

9422’

9) HaiinguTe npou3BOJHYIO TPETHETO MOPSIKA PYHKIMU

10) Pasnoxuts dyskimio ¥ = x° — 2x° +x — 5  muorounen Teiinopa, rie x, = 2.

— areaind o 2 2
11) BEMHCIUTD YaCTHBIE IPOH3BOHbIE BTOPOro mopsyaka / = Aesinta/ v/#% +4/%)

_ ol 1 5.2
12) UccnenoBath Ha sketpemym =& ¥ — 22
2

13) Haiitu npou3BoHYIO PYHKIINH a) y = 53 ﬁ;6) y=e¥cosx+ ¥ ;

)
B)Yy = \3/ 2x—5¢"

%/XT Inx
CEMECTP1

TK3

Pazgen 2.
KoHTposbHas pabota
1, —
1) Boramcnnre naterpan [ x*V1— x?dx.
x® +x+3

(e 4x+1) (x+1)
dx

2) Boraucnute nnrerpan |

3) Beruncnute unterpan fm

4) BeraucnuTe miomaab 00J1acT, orpaHUYCHHOU TpadukaMu QyHKIINI:
y=232—-12 y=—Ax.




5) Beluuciure IMHY Oyrd  KpUBOHM, 3aJaHHOM MapaMETpUUYECKUMHU  ypaBHEHUSIMU

x =4(cost + tsint),
. 0<t=<2.

v = 4(sint —tcost),

1

xdx
6) Brruucnoute onpeaeieHHbIN HHTETpa I
\/5 4x
2arc,t (1/ 2) dx

7) Beruucnute onpeaeneHHbIi HHTerpa

rarcrg(1y 35 x(1—sin x)

8) BelumcauTe HHTETPAT J.x2 cos 3xdx

9) BBIYHCIIUTD UHTETPAIIBI [ x 2 ) —3x+ 5 s (3x —1)24 dx;
j |35 — +7 )d j J
3 1
j(2lnx+3) dx: Itgxdx J.x n xdx: / dx : _ 7
jx(3 x) dx _[arctgxdx
u /6 €O X 2 0
Pazgen 3.

Konrponsnas pabora

1) OTKa3 MaIIMHBI IPOUCXOIUT, €CIIM OTKA3bIBAET XOTS ObI OJJMH UX JIBYX arperaroB, U3 KOTOPBIX
OHa COCTOMT. BeposTHOCTH OTKaza MepBOro arperara B TeUYeHUE rapaHtuitHoro cpoka - 0,01,
Broporo — 0,03. HaiiTu BepoATHOCTb OTKa3a MalIMHbl B T€YEHHE TapaHTUHHOTO CpOKa. (CIIOXK
BEPOSITH COBMECTH COOBIT).

2) Jlamnouku, U3roTOBJIEHHBIE HA 3aBOJIE |, MEPEroparoT B TEUEHNE MeCsLA ¢ BEPOSITHOCTBIO 0,3,
Ha 3aBojie 2 — ¢ BeposATHOCTHIO 0,8. bputn KymieHsl 1Mo 3 JTaMNOYKK KaKJA0TO 3aBOJIa U OJHA U3
HUX BKpyY€Ha B HACTOJbHYIO Jamiy. Jlammouka B TedeHue Mecsua neperopena. Kakosa
BEpPOSITHOCTH, UTO OHA M3TOTOBJICHA Ha 3aBojie 2. (YKa3aHHe: HCTIoNb3yliTe hopmyiy baiieca)

3) B ypue 10 Genbix, 15 yepnbix, 20 cuHUX U 25 KpacHBIX mapoB. Beiaynu oaun map. Haiitu
BEPOSITHOCTh TOTO, YTO BBIHYTBHIN IIap: O€JIbIi; YePHBIN; CHHUIN; KPACHBIN; OB WM YEPHBIN;
CHUHUI WIJIM KPACHBIN; O€JIBbIN, YepHBIA WIIN CHHUH.

4)
X 2 -1 1 2
(P 0,1 0,2 0.3 0,4
0, |x[>1,
|1
|x|<1

T 1— x ’

Haiitu F(x), M(x), BEpOosSITHOCTH Momnaganus B uHTepBa (-2,1)
Pazpnen 1-3.
Bonpocs! k KOITOKBUYMY:

1. Yto Takoe marpuna’?

|
(x)=7
|

2. Yro Takoe onpeaenuTesib MaTpULbl?
3. Kak BeuncisieTcs onpeaeanuTeb MaTPUIbI 2-ro mopsaaka?
4. B ueM ocHOBHas ujes peuieHus: ypaBHeHHU metoaom ['aycca?
5. [aiite onpeneneHue BEKTOpa.
6. JlaiiTe onpeneneHrne KOMIJIAaHAPHBIX U KOJUIMHEAPHBIX BEKTOPOB.
7. Yro Takoe KOOpAUHATHI BEKTOpa?
—.3‘ -7
8. Uro takoe optel [, . k?
9.

[TpaBuso co>xeHusI BEKTOPOB C TMOMOIIIBIO KOOPIMHAT.
10. Kak BbIunciaseTcst MOAyIb BEKTOpa a=(x,v2)?
1'1. Kak BBIYHCISIOTCS KOOPMHATHI BEKTOPA, 3aJJAHHOTO IByMSI TOUKamu?




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.
39.
40.
41.
42.
43.

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

. [laiiTe onpenenenye CKaIsIpHOTO TPOU3BEICHNUS IBYX BEKTOPOB.
Kaxk Bbramcnisercst yroj Mexay IByMsl BEKTOpaMu?
Kak 3anuceiBaeTcs ckasipHOE IPOU3BEACHUE IBYX BEKTOPOB B KOOpAMHATHOU (hopme?

Vc10BUs MapanIenbHOCTH ¥ HepPHeHANKYISPHOCTH IBYX BEKTOPOB a U b.
Jaiite onpeaeneHne BEKTOPHOTO MPOU3BEACHUS JBYX BEKTOPOB.
I'eomeTpryeckuii CMbICT BEKTOPHOTO MPOU3BEACHUSI.

Kak 3anucreiBaeTcst BEKTOpHOE MPOU3BEACHUE B KOOPAUHATHOU popme?

-+

JlaiiTe onpeieNieHne CMEITaHHOTO IPOM3BEICHUs TPEX BEKTOPOB a, b, C.
['eomeTpryeckuii CMBICH CMEILIAHHOTO TPOU3BEICHUSI.

Kak 3anuceiBaeTcs yci0BHe KOMIUIAHAPHOCTH TPEX BEKTOPOB?

Kak 3anuceiBaeTcsi cMelaHHOE TPOU3BEICHUE B KOOPAUHATHOH opme?

Kak 3amuceiBaeTcst o01iee ypaBHEHUE MPSIMOI Ha MJIOCKOCTH, KAHOHMYECKOE YpaBHEHUE,
ypaBHEHHUE MPAMOU, MPOXOASAIIEH yepe3 JABE TOYKH, YPaBHEHHE MPSIMON B OTpE3KaX,
ypaBHEHHE TPSMOM ¢ YTIIIOBBIM K03 durmenrom?

Kaxk onpenensiercss yron Mexay npsiMbIMu?

[lepeuncnure ycnoBus NapaiebHOCTH U IEPIEHAUKYIIPHOCTH JBYX MPSAMBIX.
[epeuncaure ciocoOb! 3a1aHUS MIJIOCKOCTU B IIPOCTPAHCTBE.

Hanumure ypaBHeHHE NpsIMOM, MPOXOASIIEH Yepe3 ABE 3aJaHHBIE TOYKH B
MIPOCTPAHCTBE.

Jaiite onpenenenue GyHKINU.

[lepeuncaute OCHOBHBIE AJIEMEHTApHbIE (DYHKIIUH.

Jaiite onpeseneHue cloXHON QPyHKIUH.

JaiiTe onpenenenue npejaena GyHKIIMU B TOUKE.

[TosicauTe pu3HUEeCKUit ¥ TEOMETPHUUCCKUI CMBICIT TIPOU3BOTHOM.

JlaiiTe onpeeneHre Nponu3BOAHON BTOPOTO MOPSAKA.

ChopmynupyiiTe npaBuIO BEIYNUCIECHUS POU3BOIHOM OT CIIOKHON QyHKLUU Y = f[g(x)].
Chopmymnupyiite npasuio Jlomuras.

Jaiite ompenenenue dskctpemymoB ¢GyHkiuu. Cdopmynupyiite HeEoOXoaumoe W
JIOCTATOYHBIE YCIOBUS DKCTPEMYyMa.

Kak uccnemyercs BeITyKIOCTb (DyHKIUHU?

Uro HazpIBaeTcs TOUKOH nepernda ¢pynkuun? Kak HaxoasaT Touku neperuda?

Uro Takoe acuMOTOTHI PYHKINUU U KaK OHU HAXOJATCS?

YT0 Takoe KOMIUIEKCHOE YHUCIIO0?

Kakwue hopmbl 3amrcu KOMITIEKCHOTO YUCIIa BbI 3HaeTe?

3ammumute dpopmyiry Ditnepa.

Haiite onpenenenue neppoodpaznoit pyHkumuu. CKOIbKO MEPBOOOPA3HBIX UMEET KaXKaas
GbyHKIUSA ¥ Toyemy?

Jaiite onpeneneHne HeopeAEIEHHOTO HHTETpaia.

[Tepeuncinte OCHOBHBIE CBOMCTBA HEOIIPEJAEICHHOIO HHTETpaa.

B uem 3aknrouaeTcs uaest METO1a 3aMEHbI IEPEMEHHBIX ?

3anumute GopMyTy HHTETPUPOBAHUS IO YACTSM.

JlaiiTe onpezneneHye onpe1eIeHHOTO UHTETpaa.

I'eomeTpryeckuii CMBIC ONIPEAEIEHHOTO UHTETPalla U UHTETPaIbHON CyMMBI.
®u3nUeCKUil CMBICI ONIPEACIIEHHOIO HHTErpaa.

[lepeuncnute OCHOBHBIE CBOMCTBA ONPEAEICHHOTO UHTErpaa.

3anumute Gopmyny HetoTona-Jleiibauma.

Jaiite onpenenenue PyHKINU ABYX EPEMEHHBIX.

JlaliTe onpeneneHne 4acTHBIX IIPOU3BOJHBIX.

Kak BpIYMCIIAIOTCS YaCTHBIE IPOU3BOJHBIE?

56. Jlatite onpenenenne nuddepeHnanoB GyHKIMH IBYX IIEPEMCHHBIX.

57

. Kak HaxonsTcst skcTpeMyMbl (QYHKIHI HECKOIBKUX MEPEMEHHBIX.




CEMECTP2
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Pazgen 4.

KonTponbhas pabota 5

Y
1) Pemute nuddepenunansHoe ypaBHEHHE Y=l w442
x X

2) Pemmre nuddepenimansaoe ypaBHEHHE ' + 2xy = 2x° 13, 1(0) = /2.

3) Pemnre quddepenunansaoe ypasaenue (2x + 5y)dx + (5x +3y2)dy = 0

4) Pemmte nuddepeHunanbHOe ypaBHEHHE ) + Y —sinx, W)= 1

X V4
5) Pemnte nudpepennmansaoe ypaaenue 2y’ + ) —y = 2e"

6) Pemure muddepernuaibHoe ypaBHEHNE xy" + y’ =1.

7) Pemmre nuddepennmansroe ypapuenne )’ + 2y’ + 5y = —sin 2x.

8) Pemure nuddepenunansuoe ypasuenue y°y’ +4=0,(0)=-1,y'(0) = -2.

9) CrepxeHb JUIMHOIO 2/ W TUIOMIABIO MOMEPEYHOTO CEYCHHS SHa KOHIIAX MUMEET OJIMHAKOBYIO
temnepatypy ¢. [1o cTep>kHIO TPOXOAUT TOK /, TNIOTHOCTH KoTOporo i=I/S. Haiitu pacnipeneneHue
TEIUIOTHl MO CTEP)KHIO, €CIIM MakKcUMajbHas Temeneparypa B HeHTpe ctepxkHsal. [IpeneOpeun
noTepel TemIoThl B  OKpyXKamomryio cpeny. (YkazaHue: cocTaBuTh U depeHnanIsHoe
ypaBHEHHE 2-TO MOPSJIKA, pa3peIIECHHOTO OTHOCUTEIBHO MPOU3BOIHOM).

z1(zp +23)

10) HaiiTu 3HaueHHE BBIpAKEHUS ,z =1431,z =1+2i,z =4-1.
1 2

z ’
11) 3anucath uyncno z| =4i B TPUTOHOMETPUUECKO U MOKa3aTeIbHOU GopMme.
12) Berueptuts 00macts |z—1-i[>1,0<Imz<2,0<Rez<?2.
13) Pemnre ypaBHeHus:

2x

vy' = —2x, y" +6y' +13y =0, y' = = y'+2y' =3y =0
"

CEMECTP2
TK2

Paznen 4.
KonTponbnas pabora
1) UccnenyiiTe Ha CXOIUMOCTD PsiT § (_1)n+1 2n+1 '

2) Haitnure o6macts cxomgumoctu psiga 2 (7 —2) 2
> x+3)
n=1 2n+3

3) Paznoxure f(x)=In(2x+1)10 CTENEHAM (x —2) B CTENEHHOH PAL.
02

2
4) BeruucnuTe HHTETpaI J‘e‘“ dx. ¢ Tounoctsio 70 0,001.
0

5) Paznoxwure B pag @ypre pyHkuuto f(x) =sin 2x, x €[-x, 7]
o0
6) Haiitu cymmy psga 2
n=9 n* —14n + 48

7) Paznoxuth _TIO CTETIEHSIM X
he6—x




8) Paznoxuts f(x)=cos(x —4)no crenenam (x + 2)

0
n
9) VccnenoBarh Ha aDCONOTHYIO HITH yCIOBHYIO CXOIUMOCTD ) (—1)"

2n—1)"(2n
n=1
o 0

nl( )
Yr.

11) Beruncnure1BoiHON HHTETpal J:J(12x2 y2+16x3y)dxdy; D:x =1,y =x*,y =—Vx

2n+1

10) Haiit 061aCTh CXOIUMOCTH
(x+5)

12) Haiinure muiomans GUrypsl, OrpaHUYEHHON TaHHBIME JTHHUSIMH

x
Y= f3x.
\/5

0
13) VI3MeHHTE MOPSAOK HHTETPUPOBAHUSI J-dy fL Sfdx + Idy chdx.
—J/2+y -1 -y

-2

Y2 =2y+x? =0,y -4y+x? =0,y =

14) Haiftu maccy mnacTuHbl: L(x, y) = 16x + 9y /2,D:x=1/4,y = O,y2 =16x,y20.

© n+6 © 1
15) UccnenoBaTh CXOAMMOCTD PSIBL: 1. 2. Z ) .
,,zln\/_+4 n12n+5 n15"‘1\/;

([ n Y °°n2+1 © 4p +1 oo6n+5

+5J' P2

0 1 1

4.y s §

=1 (3n+2)2" " =1 +3 i n+5 ‘n 15n+6
CEMECTP2
TK3
Paznen 4.
KonTponbhas pabota
1 Sx Yy
1) Beruncnouts .[ dx J’ dy.[ 2zd=

-1 0 0

o 1
2) Haiitr 06beM obmactu V: 8z = x° + y2 ,Z=_.
2
3) Teno V 3apaHO OrpaHUYMBAOIIMMHU €r0 MOBEPXHOCTAMM, L -IUNIOTHOCTh. Haliiure maccy Tena.

2 2 2 2 2 5(¢ + %)
64x +y )=z ,x +y =4,y=0,z=0y20,z20), u=— - —.

4) Haiigute 0o0beM Tela, 3aJaHHOTO OTPAaHUIHBAIOIIMMH €T0 IIOBEPXHOCTSIMH

9
= [9-x7 )7, Z:x2+y2.

2

5) BerauciuTh HHTErpa J:” xdxdydz, V:y=0,y=1,x+z<1,x>0,z>0.
V

6) BeIuncIuTh MHTETPAIIBI:

J‘J‘D(x+y2)dxdy ,rmeD:y=x>,y=1,x=0.

f_[fﬂ (2xyz + x*y) dxdydz, D: x=1, x=3, y=1, y=4, z=1, z=5.

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




Paznea S.
KonTtponbnas pabota

1) Beruncnure uHTerpan Ixzdl , T1e L — rpaHuna TpeyrojbHHAKA C BEPIINHAMU A(1,0), B(2,1),
L
(1,2).

2) Haiinute paGoTy cuiibl F MpH NepeMeIieHu  BOIb JMHUN L OT TOuku M K Touke N

F =(x* =2y)i+(y* —2x) j, L :otpe3ok MN, M (—4,0), N(0,2).

3) BeruncnuTe NOBEpXHOCTHBIN UHTETpall 1-ro poaa ” zds, O —4aCTh THIEPOOINIECKOro

(o2

2+yZ=4.

4) Haiigute mOTOK BEKTOPHOTO TOJISL @ Y€Pe3 YacTh MOBEPXHOCTH S, BHIPE3AEMYIO TIOCKOCTHIO
P (HOpManh BHEUTHSS K 3aMKHYTOM MTOBEPXHOCTH, 00pa3yeMoil JaHHBIMU MTOBEPXHOCTSIMH).
a=yi—xj+kS:x*+y?>=2z*(z>0),P:z=4.

napabosiouia z = xy, BbIpe3aHHas WINHAPOM X

5) Beruncnute uHTerpai J. ydl , tine AB — nyra siumnica X = 2cost,y =3sint,0<t <7 /2
AB

6) [IpumenuB dhopmyny ['puHaA BEIYHCIMTE HHTETPAI jxyzdy — x?dx , rie L — OKpyKHOCTb

x?+y?=a’.

7) BeruncinuTe NOBEpXHOCTHBIA MHTErpa 2-ro poja ” ydxdz,rne o —BepXHss CTOPOHA YacTH
O

napaboiouia 2+ y2 =2,0<z<2.

8) C nomorpto popmyisl Octporpaackoro-I'aycca HailiuTe MOTOK BEKTOPHOTO MOJIS

F=x’i +y3j +2k yepe3 NOJIHYIO IOBEPXHOCTh upamMuasl x+y+z=1,x=0,y=0,z=0 B
HaIPaBJICHUU BHEIIHEH HOPMaJIH
9) HaiiTi tupKyJI11I0 BEKTOPHOIO NOJISL @ BIIOJIb KOHTYpa [/ (B HalpaBlIeHUH,

COOTBCTCTBYIOIIIEM BO3PACTAHUIO ITapaMeTpa Z).

) NG
a=yi—xj+zzk, I |x=Tcost,y:Tcost,

|z=sint

10) Haiitu paboTty cribl E =xy-i+ x> j BIOIb KpuBOii [ : y = x2 ot touku (0,0) mo (1,1).

11) Haiiti TMBEPreHIHIO ¥ POTOP BEKTOPHOIO 0N [ = xj + Xzj — zk. Oupese/nTh THII OIS
Pasnen 4-5.
Bomnpock! kK KOJIIOKBUYMY:

1. [atite onpenenenne qudGepeHInaaIbHOrO ypaBHEHUS.

2. Jlaiite onpenenenue 3agaun Korm.

3. Ilepeuncnnte OCHOBHBIE YpaBHEHHUS TME€PBOTO TMOPAIKA, YKAKUTE METOAbl HX

WHTETPUPOBAHUSI.
4. Haiire onpenenenue quddhepeHIaaTsHOr0 ypaBHEHHS BBICIIETO OPSIIKA.




Metoabl HHTETpUPOBaHUS YPAaBHEHUM, JOITYCKAIOUIUX TOHM>KEHUS MOPSJIKA.

. Jlaiite onpenenenue nuHeHHOTO AU PepeHnnanbHbIe ypaBHEHUS BBICIIETO TIOPSIKA.

. Jaiite onpeneneHrue YucaoBoro psaa.

. JlaiiTe onpeneneHre CXOQUMOCTH U CYMMBI psija.

HeoOxoaumoe ycnoBre CXOAMMOCTH.

0. ChopmynupyiiTe MPU3HAKA CXOIUMOCTH PSJIOB C TOJIOKUTEITHHBIMU WICHAMU: TIPU3HAK
CpaBHEHHUS psAA0OB, Tpu3Haku Jlanambepa u Komm, HHTErpanbHbIN MpU3HAK.

11. laiiTe onpenesieHUEe 3HAKONEPEMEHHOTO Psia.

12. JlatiTe onpeneneHue abCOTIOTHON M YCIOBHOM CXOUMOCTH.

13. Chopmynupyiite npusHak JleiOHMIA.

14. aiite onpeneneHue GyHKIIMOHATHEHOTO Psiia.

15. JatiTe onpezenenue 006JacTi CXOIUMOCTH, PABHOMEPHOU CXOIUMOCTH.

16. [laiiTe onpeneneHne CTEeHHOro psajaa.

17. JaiiTe onpeneneHne MHTEpBaia CXOAUMOCTH.

18. Panpl Teinopa u Makiiopena.

19. JaiiTe onpenenenre JBOMHOTO U IBYKPAaTHOT'O UHTETPAJIOB.

20. Ilepeuncnure cBOMCTBA ABOMHOIO MHTETpaJIa.

21. JIBoiiHOM MHTErpaj B NOJSAPHBIX KOOpAWHATAX.

22. YkaxuTe NpUIOKEHNs JBOMHOIO UHTErpaa.

23. JlaiiTe onpeeneHne TPOMHOTO U TPEXKPATHOTO HHTETPAJIOB.

24. Ilepeyucnure CBOKWCTBA TPOMHOTO MHTErpaa.

25. TpoitHO! UHTETpaJl B LWIMHAPUYECKUX U C(hePUUIECKUX KOOPAUHATAX.

26. YKaXUTE NPUIOKECHHS TPOMHOTO UHTETpaa.

27.Yto Takoe KpUBOJIUHEHHBIN uHTErpas 1-ro pona?

28. Kak BerYuciasieTcst KpUBOJIMHEWHBIN nHTErpai 1-ro pona?

29. Yto Takoe KpUBOJUHEHHBIN UHTETpall 2-T0 poja’?

30. Kak BeruncisieTcs KpUBOJIMHEWHBIA UHTETpall 2-r0 poaa?

31. Kakoit ¢pusznueckuii CMBICT TOBEPXHOCTHOTO UHTETpaia 1-ro poxa?

32. Kakoii ¢puzndeckuii CMbICI TOBEPXHOCTHOTO UHTETpana 2-ro poga?

33. Kak Berumcisiercst potop?

34. 3anumure popmyny Octporpaackoro-I'aycca.

35. Kak Bbrumcinsercsi auBepreHuus?

36. Kak Bbrumcisiercst rpaiue€HT?

37. Kakne reoMeTpu4YeCcKue XapakKTEPUCTUKN CKAJIIPHBIX, BEKTOPHBIX MOJIEH BbI 3HaeTe?

38. Kakue BUIbI BEKTOPHBIX MOJIEH BbI 3HaETE?

= O 0 3N W

CEMECTP3
TK1

Pazgea 5.
KonTponbnas pabora

1) UccnemoBaTh aHaTUTHYECKHE CBOMCTBA QyHKIUU f(z) = Z 2 +Im3z.
2) Beruucnuth nHTErpa {|z| dz,tae L- nyra OKpy>KHOCTH |z| =lor zy=110 2z =-1

3) Haiitu paznoxxenue B pan Jlopana GyHKuuu f(z) = z 10 CTETICHSIM Z

(z-2)(z+)5)

4) Haiitu BerueT GyHKIMH f(z) = z° sin 1_ B €€ M30JIMPOBAHHON 0CO00M TOUKE




z
e cosmzdz
5) Beruncnute nunTerpan ‘[

‘2‘21 22 +2z

2n dx

6) Beruncnoure nHTErpa f -
o 3+sinx
+00

dx

(2 +4x+13)2

7) Beruncnute uHTErpa I
—00

8) Berunciursb:

el+m'.

{Edz, rae L- oTpe30K OT TOUKU z; =0 A0 zp =1+i.

[ﬁ (z=3)dz
=3 (z-D(z+2)
[} 2 cos(1/ 2)dz
4=
CEMECTP3
TK2
Pasnea 6.
KonrponsHas padorta
1) Haiitu opurunan uzobpaxenus F(p) = p .
p2 +6p+10
2) Haiinure nzobpaxkenune Gpynkuun f(f) = cos® 8¢ + e .
3) Haiigute opurunan uzodpaxenus F(p)= P+l .
2
p(p~+4)

4) Pemmte nuddepeHnmraibHOe ypaBHEHUE

X' =2 +x' =4, x(0)=1, x¥'(0) =2, x'(0)=-2,5) Pemmure cucremy muddepenIuanbHbix

YpaBHEHUU

xX'+y=0, x(0)=1,
262y =0, »0)=1,

6) Haiitu msobpaxenue wis f(£) =5+2¢ .

7) Haiitu opurunan qist F(p) = p .
p2 +4p+5

CEMECTP3

TK3

Paszpnen 7.

KonTtponbnas pabota

1)K xakoMy WHTEpBally IPHUHAICKUT KOPEHb YpaBHEHUs x* —4x? +1=07

2) B MeToie I0JI0BUHHOTO JICJICHUS IJIs OTIPEICIICHUS IPUOIMKEHHOTO 3HAUYSHHSI KOPHU X Ha
otpeske (2,6) Hamo MONOKUTh X=3,x=4,x=5,x=2,5,x=3,57

3) Ha ckonpko yacrted ciemyeT pa3OUTh MPOMEKYTOK HHTETPUPOBAHUS, YTOOBI MO (hopMysiaM




MPSIMOYTOJIBHUKOB € TOYHOCTHIO 110 0,1 BhIUMCINTE UHTETpA ff Inxdx,

4) Mpunss h = 0,1, merogoM Diijiepa pemuTe yKa3aHHYIO 3a1adqy Koy s ypaBHeHUs
v' =y + 3x,v(0)=—1,x € [0;0,5].

5) Meroxom Pynre-Kyrra, npunss b = 0,1, HaiiquTe npuOIMKEHHBIEC PEIICHUS
muddepentmansHoro ypasaenns ¥ = x — v, y(0) = —1,x € [0; 1].

6) ITo popmyne mapadou, npuHsB 21 = 10, BEIYUCIHTE ONPEICICHHBIA HHTETPa

Jrl dx =1
0 x24p3 npu P .

1/3 =inx
7) BeruncnuTh UHTErpas fn ' - dx ¢ Toynoctsio 10 0,001.

8) MeTonom Diinepa HaiiTH 3HaYeHHs pelmeHus aubdepeHIanbHOr0 ypaBHeHHs V' = 3x — v,
nnst Kotoporo ¥(1) = 1, B sty Toukax orpeska [1; 1,5], mpunss h = 0,1.
Paznen 6-7.
Bormnpocs! k KOJIOKBUyMY:
1. Tlonarue GyHKIIMN KOMILJIEKCHOM MEpEeMEHHOM.
®opMyIIbl BO3BEACHUE B CTENIEHb U U3BJICUCHHE KOPHS U3 KOMILIEKCHOTO YMCIA.
DopMyITBI TPUTOHOMETPUUYECKUE U THIIEPOOTNIECKHE (DyHKITHH.
®opmynsl TorapupmMuyecKkas 1 nokazareabHas pyHKINYA KOMIUIEKCHON MepeMEHHOM.
VYcnosust Komu-Pumana.
IMapmonnueckue GyHKINU.
WuTerpan GyHKIMM KOMIUICKCHON TEPEeMEHHOMN 110 KPUBOH.
Teopema Kormm 1y1st 0O THOCBS3HON 00JIACTH.
Teopema Komm y1st MHOrocBsA3HOM 001aCTH.
10. UnTerpanshas gpopmyina Kormm.
11. Psip Teiinopa, psia Jlopana.
12. Buabl 0cOOBIX TOYEK U X TIPU3HAKH.
13. Boruer ¢pyHKIMN
14. IIpeobpa3oBanue Jlamnaca.
15. Teopema mogoOwusi.
16. Teopema cmenieHusl.
17. Teopema 3ana3abIBaHusI.
18. Teopema Bopens.
19. Yto TaKkoe OT/eICHIE KOPHEY YPaBHCHHMS.

00 NG AL

20. B geM nues rpaduaeckoro OTASIeHHs KOPHEH.

21. I'eomeTpuyecKuid CMBICIT METOJIA XOP/I.

22. I'oMeTpu4ecKuii CMbICT METOAA KacaTelbHbIX.

23. YeM oTim9aroTcst OpMYIIBI JIEBBIX U MTPABBIX MPSMOYTOIHHUKOB?
24. T'eoMeTprUYeCKHiA CMBICIT (POPMYITBI Tapadol.

25. Kak npuGinkeHHO BEIYUCIUTD OTIPeIeICHHBII HHTErpasl pa3ioskeHHeM MOJbIHTEerpaTbHON
¢ynkun B paa Teitnmopa(Makmopena)?

26. Metop HeompeneneHHbIX K03()(OUIIMEHTOB MIPH PELICHUH JIMHEWHOTO YPaBHEHUSL.

JJIs IpOMEKYTOYHOM aTTECTALMU:

OM1
[Ipumepsl 3K3aMEHALIMOHHBIX OUJIETOB:




Buiter Ne 1

1.

CxansipHOE IPOU3BE/ICHNE BEKTOPOB.

2. IlepBblii 3amMeyaTeIbHBIN MTPEACII.

1-Yxr

f—x
. lim ( daky .
3. Beruucaute npenen: ive \242
4. BplUUCINTE HHTETPAT jﬁdx
¥ —4x -7

bumetr Ne 2

1.

BeKTOpHOG IMPOU3BCACHUC BEKTOPOB.

2. 3aMeHa IEpEMEHHON U METOJ MHTETPUPOBAHUS 110 YACTAM B ONPEAEIEHHOM UHTErpae.
3. Bbluucnure miomap napauieaorpaMma, IOCTpPOEHHOT0 Ha BeKTopax a = 3p + 2q
u b= 2p-q, eciu u3BeCTHO, 4TO [p| =4, |b| = 3 M yroa Mex 1y BekTopamu p u q paseH 135°.
3
f arctg /T da.
4. Bpluucnaute uHTErpan !
buner Ne 3
1. CMmemanHOe NPOU3BEEHUE BEKTOPOB.
2. BpIBOJ MpOM3BOHOM CTETIEHHON (DYHKIIMH U TTPOU3BOAHOM JorapuMuIecKoi (yHKITHH.
3. Beruucnure 00beM TETpadapa ¢ BEPIIMHAMU B TOUKAX
A1(-2,4,8), As(4,-1,2),43(-8,7,10),  A4(-3,4,-2).
15
4 6—x d
" Borumcaure uHTErpa I ST
buner Ne 4
1. IIpsimas Ha MIOCKOCTH.
2. 3aMeHa nepeMeHHOM, MoABeACHNE 0]l 3HAK AU epeHinana, UHTErpUPOBAHUS 10 YACTAM
B HEOMpEeIEHHOM MHTErpase.
X
-
3. MHccnenoBath u mocTpouTh rpaduk GyHKIUH: X —3x—4
27
2% cosxda.
4. Beruucnoute uHTErpaT o
buner Ne 5
1. TIm0oCKOCTH B IPOCTPAHCTBE.
2. (CBoiicTBa ONPEACICHHOTO HHTErpaa.
L1 T ok T uy = &
{ 2."171 - 3132 + 2583 = 0,«
3. Merogom I'aycca pemmre cucTeMy ypaBHeHHil | 321~ 2o — a3=1
4. BbIYHCINTE HHTErpal J‘ﬂ
2
x“ +5x+7
bunet Ne 6
1. Tlpsimas B mpoCTpaHCTBE.
2. Meroa npsMOYTOILHUKOB, METO/I TPATICIIUH.
z1+ 08T+ T3 =3,
2:131 - 3$Q + 32‘,‘3 = 8,
3. Meroxom Taycca pemmre cucreMy ypaBHermii \ 2% + 482 — 25 = 0.

5

4. Beluucnure UHTErpa [

sin x

buner Ne 7



1. Dnnunc, mapabona.
2. WuBapmanTHOCTH quddepennmana 1-ro mopsaka, muddepeHuan caoKHoN GyHKIHN.
lim sy

3. Beruucnmre npeern: x-0 In{ch3x)

w/2

1
[ - dr.
5+4sinz 4+ 3cosz
4. Beluucnure UHTErpan o

buner Ne 8
1. Tlonstue pyHKIMM, 00IIKE CBOMCTBA PYHKINH, TIpeae (YHKINHU, TEOPEMBI O Ipeesax.
2. PexyppentHas dhopmyna ajis HHTErpaia [

(x2 + az)k
3. B ypne 9 Oenbix u 1 uepHslii map. Beinynu cpasy Tpu mapa. KakoBa BEpoSITHOCTb TOTO, YTO

BCe 11aphbl Oenble?
/2

f cosx dr.
3+ coszx

4. BpryuciauTe uHTErpan /3

OoM2
[Tpumepsl 5K3aMEHAIIMOHHBIX OUIIETOB:

bunter Ne 1
1. Y 1-ro mopsiaka, oOmIye MOHATHS, YPABHEHHS C Pa3ICIISIOIMIUMHUCS TIEPEMEHHBIMH.

2. TloBepxXHOCTHBIN UHTErpa 1-TO poaa, €ro NpUI0KEHHUS.

3. Haiitu maccy macTussl: f4x, y) = 16x +9y2 /2,D:x=1/4,y = O,y2 =16x,y>0.
4. Pemwmts JIY ' —4y' +4y =(x—1)e”.
buner Ne 2
1. Ogpnopoansie 1Y 1-ro nopsaxa.
2. TlpousBoaHasi MO HANPABJICHUIO.

3. BBIYHCIUTH HHTETPAT ”dexdydz, Viy=0,y=1,x+z<1,x20,z20.

4. Permuts Y ) +2)' +5y =—2sin x.

buner Ne 3
1. Jluneiinbie 1Y 1-ro mopsiaka, METOT BapyualK MOCTOSHHOM, METO/T TOJICTAHOBKHU.
2. Bbluncnenue moBEpXHOCTHOTO HHTErpana 1-ro pona.

3. HalitmoObeM: V:z=x+y,z=xy,x+y=1,x=0,y=0.
X
4. OmnpenenuTh TUI BEKTOPHOTO NoJst a = (1 —1)i+zcosx’ j — k.

buner Ne 4
1. YpaBHeHMA B OJHBIX JU(QepeHnanax.

2. Bpluucnenne KpMBOJIMHEHHOTr0 MHTErpaa 1-ro posa.



3. BBIUHCIUTH KPUBOJIMHENHBIM HHTErPA I (4x? — 3\/; )dl ot Touku  A(-1,0) 0 TOUKM
B

B(0,1) mo npsimoii.
4. Pa3znoxuts B pan Oypbe nepuoandeckyro QyHKuw f(x) =7 +x ¢ nepuoaom 27 .

Buner Ne 5
1. 1Y BeICIIMX TOPSAIKOB, OOIIIHE TIOHATHSI.

2. Psag @ypee. Psing @ypbe 11t 4eTHBIX U HEYETHBIX (PYHKIIHH.

3. BpIuncaNTh NOBEPXHOCTHBIN UHTETpall 1-ro pona ” zds, O —4aCTh THIEPOOINIECKOro
o

2

napabosiouaa z = xy, BbIpe3aHHas IIMHAPOM X~ + y2 =4,

4. Pemmrs Y xy2dx + y(x? + y?)dy = 0.
buner Ne 6
1. JIunelinbie /1Y BBICIINX NOPSIKOB, PEIICHNE JUHEHHOIO OAHOPOJHOTO ypaBHEHU. MeTo
Olinepa.
2. 3HakomepeMeHHbIE Psbl, yCIOBHAS U a0COIIOTHAS CXOIUMOCTb.

3. BbuHCIUTh MOBEPXHOCTHBINA UHTETpa 2-T0 poaa _[ J‘ vdxdz,Tne o —BEepXHSsSl CTOPOHA YaCTH
(o2
2, .2
napabonouna x“ + )" =z,0<z<2.
x+8

4. Pemmrs 1Y ) = 2OV
10x —y
buner Ne 7

1. Jluneiinbie HeomHOpoaHbIE 1Y BhicIMX nmopsaakoB. Meton Jlarpanka.

2. BpluncneHune NoBEpXHOCTHOTO HHTErpaia 2-ro poaa. @opmyna Octporpaackoro-I'aycca.

3. HaiiTu MOTOK BEKTOPHOIO IOJISI @ 4YEPE3 4acTh MOBEPXHOCTU S , BBIPE3aEMYI0 INIOCKOCTHIO
P (HOpManb BHEIIHSAS K 3aMKHYTOH MOBEPXHOCTH, 00pa3yeMoil JaHHBIMH TIOBEPXHOCTSIMH).
a=yi-xj+kS:x* +y*=z*(z=20),P:z=4.

4. Pemuts 1Y y =2xy'+ .
('
buner Ne 8

1. Jlunetinbie HeogHOpOAHBIE Y CO crierManbHOM MPaBOil YaCThIO.

2. Brpruncnenve KpUBOJIMHEHHOTO HHTETpaia 1-ro poxa.
3. Haiifti moToK BEKTOpHOTO MO a = 3xzi — 2xi + yk,d4epe3 3aMKHYTYIO IIOBEPXHOCTh

X+y+z=2,x=1,
x=0,y=0,z=0.
4. Pemmmts JIY V'tgx =" +1.

S (HopmaJb BHEHIHSIS). S {

OoOM3
[Ipumepsl OUIIETOB Ha 3a4eT:

Buser Ne 1
1. Meron HEonpeIeICHHBIX KO3 PUITUCHTOB MPU PEIICHUN JIMHSHHOTO YPaBHECHUSI.



2. Ilpeo6pazoBanue Jlamnaca.

p-+3
R NI
3. Haiitu opurunan P20 +3p

4. IpencraButh B anreOpandeckoit popme: ch @ +mi/4).

buner Ne 2
1. Omenka morpentHocTy B (hopmyiie mapadoi.
2. NsoOpaxenue pynkuuu XeBucaiina, cost, sint.

3. Bwrueptuth 0071aCTh, 3aJJaHHYIO0 HEPABEHCTBAMH jz+-il <1, —dn/t<argz<—un/4.

i+ =122,

4. Pemmtsb ypaBHernue ¥ 0)=0, ¢ (O)=—2.
buner Ne 3
1. TlonsTHE QYHKIUN KOMIUIEKCHON TEPEeMEHHOM, Ipeiesl U HENPEPbIBHOCTb.

2. Teopema nmonoOusi, ee MpUMEHEHHE.

3. BoCCTaHOBHTH aHAINTHYECKYIO ByHKImio U (Xs )= 3%+ 2xy

2"+ 3y’ 4y =3¢/,

0)=0 "(MH=1.
4. PemMth ypaBHEHHE y(0)=0, y' (O)=1

buner Ne 4
1. Bo3BeneHue B CTENEHb U U3BJICYCHUE KOPHS U3 KOMILJIEKCHOTO YHUCTIA.
2. Teopema cMmelleHus, €€ IPUMEHEHHE.

¥ =3¢ +2=¢,

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

buner Ne 5
1. TpuroHoMeTpuueckue 1 runepooIrueckue GyHKIMN KOMIIJIEKCHOU IEPEMEHHOI.
2. MuddepenmmpoBanue n3o0paxeHus, 1300pakeHne CTETIeHHOHN (DyHKITHH.

3. Haiitu kopHH

3. [IpencraBuTh B aJ'IFe6paI/IZLQGCKOI7[ dopme: sh (24-mii/4). .
4. BLIYUCIUTD HHTETpa rae L- nyra okpykHoctH z =1, 0 <argz <
-, _
L? 3
buner Ne 6
1. Jlorapudmudeckas u nokazarenbHas GyHKIIMA KOMITIEKCHOW IEPEMEHHOM.
2. T'omeTpudeckuii CMBICT METOA KacaTeNbHBIX.
— [)5i
.3. [IpeacraButk B anredbpandeckoit opme (o
2dz
2(z—1)"
4. Beraucnutb uaterpan 21— =5/
buner Ne 7
1. OGpaTHbIe TPUTOHOMETPUYECKUE U TUTIepOOIMYecKre (PYHKIIMH KOMIUIEKCHOM IEPEMEHHOIA.
2. NuddepeHurpoBanue OpUurnHaia.

3. IlpencraButhb B anrebpanueckoi popme Arccos ().

2—~p
pi—2pt-}-5p°
4. Haiitu opurusan:
buner Ne 8

1. [IpousBoHast PYHKIIMHM KOMILJIEKCHOW IEPEMEHHOM, €€ FeOMETPUUECKUNA CMBICIL.



2. NnrerpupoBanue n300paxeHNs U OpUTHHAIA.

3. BOCCTaHOBHTh aHAIMTHUCCKYIO yHKImi0 Y= 24 =27, [ (@)=1.

4. Vcrionb3ys TeopeMy 00 HHTETpUPOBaHUHT N300paKEHHS HAUTH H300paskeHne QyHKINH
1-¢

Sy =——.
t
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