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1. Menn 1 3a0a9u TUCHUILTHHEI

Heabo maremaTHueckoro oOpa3oBaHus OakayiaBpa SBJIsETCA: OOydeHHE CTYJCHTOB OCHOBHBIM
IMOJIOKCHUSAM W MCTOAAM MATCMATHKH, HABBIKAM ITOCTPOCHUA MATCMATHYCCKUX OOKA3aTCILCTB IIYTCM
JIOTUYECKUX PACCYKJIEHUH, METOJaM pelleHus 3a1au.

3az1aanI/l HU3YUCHUA IOUCHUILIMHBL ABJISACTCSA O6y‘I€HI/I€ CTYACHTOB OCHOBHBIM MAaTEMaTUYCCKHUM
MCTOJaM, HMX 3HAKOMCTBO C pPa3JIMYHBIMU HNPUIIOKCHUAMHU I3TUX MCETOJOB K PCHICHUIO NPAKTUYCCKUX
3ajJa4, Jiesas py 3TOM YIOp Ha T€ pa3jieibl MaTeMaTUKH, KOTOPbIE B COOTBETCTBUHU € YUE€OHBIMU IUTAHAMU
MMEIOT BKHOE 3HAYEHHE TSl TOTO WA HHOTO MPOQWMIIS ITOITOTOBKU CHIEIUATIMCTOB.

2. MecTO THCIMIJIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOIM MPOrpaMMbl
Maremaruka otHocHuTCs K 650Ky b1 00s3aTenbHOM yacTH yueOHOTO IUIaHa.
JlaHHasi [UCUUIUIMHA SBJSETCS MNpPENIIECTBYIOUIEH s  CIEOYIOIIHUX €CTECTBEHHOHAYYHBIX H
oOuienpoeccuoHaNbHbIX YYEOHBIX TUCIHUIUIMH, NPEAYCMOTPEHHBIX B YUeOHBIX IJIaHaX mpoduiei
HanpaBiieHus: «OkoHoMuka»: MHpopmaTtuka, Cratuctuka, DkoHOMETpUKa, MareMatndeckiue MeToJbl U
MOJIENIM B DKOHOMHKE, MUKpO3KOHOMHKA, MaKkpO3KOHOMHUKA.



3. HepequL IVIAHUPYEMBIX PE3YyJIbTAaTOB oﬁyqe}mﬂ o JTMCIUIIJINH

Tabmuma 1

Koa mo ®I'OC

I/IHI[HKZITOPLI JOCTHIKCHHUA

ILnanupyemble pe3yJibTaThl
00y4yeHHs 0 JTUCHUILINHE
3YB)

OIIK-2.

Cnocooen OCYIIECTBJISATH
coop, 00padoTKy "
CTATHUCTHYECKU aHaJImn3
AAHHBIX, He0OXOAMMBIX IJs
peleHust NMOCTABJIEHHBIX
IKOHOMMYECKHX 3a/1a4

3HaTBh METO/Ibl PEIIEHUs] CUCTEM
JMHENHBIX anredpandyecKkux
YpaBHECHUMH, OCHOBBI
T depeHIrpoBaHUs u
MHTETPUPOBAHUS (byHKUIMH,
pemienus  audepeHInaIbHbIX
YpaBHEHUH, OCHOBHBIE
MOJIOXKEHUS TEeopuun
BEPOSATHOCTEN U MATEMATHYECKOU
CTaTHCTUKH, TEOPUU PSIJIOB.

YMerp COCTaBIATH YpPaBHEHUS
OpsIMBIX W KPUBBIX JIMHUN Ha
IUIOCKOCTH M B TMPOCTPAHCTBE,
MOBEPXHOCTEH BTOPOro MOpsKa,
nuddepeHnnpoBaTh u
UHTETPUPOBaTh (DYHKLIMU OIHOMN
MU HECKOJIBKMX II€PEMEHHBIX Ha
AKCTPEMYM, pEIIaTh MPOCTEUIIINE
muddepeHnnanbHbpIe  ypaBHEHUS,
UCCIIEN0BaTh Ha  CXOIUMOCTb

pSAAbl,  HAXOIUTh  YHMCIIOBBIE
XapaKTePUCTUKHU CITydaiHbIX
BEJIMYMH

Buamers: MeronamMu peuicHHS
3ajgady  aireOppl W TEOMETpPHH,
nuddepeHInaITbHOTO u
UHTETPaJIbHOTO VCUUCIICHHS,
muddepeHInanbHBIX  YPaBHCHHH,
METOIaMU MOCTPOCHHSI
MaTeMaTUYECKUX MOJIENen st
3ajad, BO3HUKAIOIIUX B
WH)XCHEPHO-IKOHOMHYECKOM
NIPaKTUKE.




4. O0beM JUCHUILVIMHBI U BU/bI y4eOHOH padoThI

Ta0muma 2
. Bcero u/3.ex. CemecTpsl

Buab1 yuyeoHoii 000 0300
padoThI 00 03920

1 2 3 1 2 3
Kounraxrnas padora | on056 | 10028 | 68 64 68 34 32 34
(BCero 4yacoB)
B ToMm uncie:
JIEKIIHA 100 50 34 32 34 17 16 17
TPAKTHICCRHE 100 50 34 32 34 17 16 17
3austus [13
Cawocrosrentnas | 1511 4 (510142 | 148 | 116 | 148 | 182 | 148 | 182
pabora (Bcero)
B ToMm uncie:
BBIHOHH@HI/I? 54 _ 18 18 18 _ _ _
nucbMenHout CP
noaroroska Kk KP 1o
PyOSKHOM 24 — 8 8 8 — — —
aTTecTaluu
H3yYEHHE BOIIPOCOB,
BBIHECCHHDIX Ha 176 378 69 38 69 137 | 104 | 137
CaMOCTOSATEIILHYIO
paboty
MMOATOTOBKA K
MPaAKTUYECKUM 50 26 17 16 17 9 8 9
3aHITUSIM
HOArOTOBKA K| 108 108 36 36 36 36 36 36
IK3aMEHY/3a4ETy
Bua orueTHOCTH IK3. 3auér IK3. IK3. 3auér IK3.
O01mas Tpy10eMKOCTh 612/17 612/17 216/6 180/5 216/6 216/6 180/5 216/6




5. Conep:kanue QM CHUIITHHBI

5.1. Pa3zmennl IUCHMILUINHBI U BUbI 3aHATHH
Tabnuua 3
HaumeHoBaHue Yacel Yacel
Nen/ Bcero
I pa3jeia JMCHUILIMHBI JMCKUMOHHBIX | MPAKTHYECKHUX | -
o ceMecTpam 3aHATHH 3aHATHH
1 cemectp
Bcero 34 34 68
1. JluneitHas anredpa 6 6 12
2. | DnemeHTBl BEKTOPHOM anreOpsl 4 4 8
3. AHamuTHYECKasi TEOMETPHS 6 6 12
4, Teopus npenenon 6 6 12
Huddepennnansruoe
o. ucyucieHue GyHKIUUA OJHON 12 12 24
MepEeMEHHO N
2 cemecTp
Bcero 32 32 64
HMudbdepennmansuoe
1. ucyucieHue GyHKIUN 6 6 12
HECKOJIbKUX MEePEMEHHBIX
5 I/IHTerpaJ'IBHOGU HCHHCIICHHE 16 16 39
(YHKIIMM OJTHOM MepeMeHHON
3 Juddepenunanbupie 10 10 20
' YpaBHEHUS
3 cemecTp
Bcero 34 34 68
1. Psnpr 16 16 32
5 Teopus BeposiTHOCTEH U 18 18 36
MaTeMaTH4ecKasi CTATUCTHKA
Hroro 100 100 200




5.2. JIeKIIMOHHbIE 3aHATHSI

Tabnuua 4

n/n

HaumenoBanue
pasjaena

Copep:xanue pa3zjiesia

l1-fmcemMmecTp

JluneiiHas anredpa

Onpenenurenu 2-ro 1 3-To HOpsAAKa, UX OCHOBHBIE CBOMCTBA.
[TonsiTue 06 onpenenuTene n-ro nopsiaka. MuHop u anredpanyeckoe
JIOTIOJTHEHME AJIEMEHTa onpeaenuTens. Pa3noxenue onpeaennurens no
JJIeMEHTaM CTPOKH Wi crosiona. PermeHue cucteM JHMHEWHBIX
ypaBHeHuN MetogoMm Kpamepa. MaTtpuipl U JIEHCTBUS HaJ HUMH.
Meron I'aycca penieHus CUCTEM JIMHEWHBIX YPaBHEHUM.

DJIeMEeHThbI
BEKTOPHOM aJredpsol

Bekropel.  JluHelHbple omepaimM  Hajx  BeKTopamu.  JIMHeiHas
3aBUCHUMOCTh UM HE3aBUCHUMOCTh BEKTOpOB. ba3uc Ha IUIOCKOCTH.
IIpoekimst Bekropa Ha ock. KoopmuHarel BekTopa. CKayspHOE,
BEKTOpPHOE, CMEIIAHHOE MPOU3BEACHUS W MX CBOMCTBA. Hampasirstromiue
KOCHHYChl ~ BEKTOpOB. ['€OMETpHMYECKMII CMBICI  BEKTOPHOTO H
CMEIIAHHOTO IPOU3BEICHUI.

AHauTH4YecKas
reoMeTpus

[Ipssmast Ha mnockocTH. Pa3nuuHble BUABI YpaBHEHHM MNpsSMOM Ha
IJIOCKOCTH. YTOJI MEXAY NPSIMBIMHU. YCJIOBUS NapajuleIbHOCTH M
NEPNEHIUKYIIPHOCTH MpsAMBIX. PaccTosiHME OT TOYKM IO NPSAMOA.
Jenenue oTpe3ka B 3aJaHHOM OTHOIIEHHMU. ToOYKa MEepeceueHUs
MPSIMBIX.

KpuBble BTOpOro mopsjka: OKPYKHOCTb, 3JUIMIIC, TuIepooa,
napabosa. KaHoHn4eckne ypaBHEHUs! KPUBBIX BTOPOTO MOpsKa.

Teopus npeaesion

[Ipenen ¢yHkuuu B TOuke U Ha OeckoHEUHOCTH. OJHOCTOPOHHUE
npenensl. beckoHeuHo manbie GYHKIMHM U UX CBOMCTBA. beckoHe4HO
Oonbie QyHKIUU U UX CBS3b C OECKOHEYHO MajbiMU. OCHOBHBIE
TeopeMbl O  mpeaenax.  PackpeiTue  HEONPEIEIEHHOCTEH.
3ameuaTenbHble npezensl. CpaBHEHHE OECKOHEYHO MaJIbIX (DYHKIIHUH.

[TonsiTue  HempeppIBHOCTH — QyHKUMU. Toukum  paspbiBa, UX
kinaccudukanus. CBoHcTBa (QYHKUMN, HEMPEPBHIBHBIX HA CETMEHTE:
OTPaHUYEHHOCTb, CYIIECTBOBAaHME HAMOOJBIIET0 M HAUMEHBIIETO
3HaYEHUH, MPOMEKYTOUHbIC 3HAUCHHUSL.




JuddepenuuaibHoe
HCYHUCJIeHHE
(pyskuuu ogHoi
nepeMeHHOl

[ponsBoaHas HyHKIMH, €€ TEOMETPHUYESCKHI 1 MEXaHHYECKUI CMBICIL.
Huddepenumpyemocts  ¢GyHKMM B Touke. (OCHOBHBIE —IpaBHIIA
maddepenmmpoBanust. [Iponu3BoaHas CIOXKHOW, OOpaTHOHM, HESIBHOW U
napamMeTpuuecku  3amaHHod  (QyHKmmdA. [IpoM3BOJHBIE  OCHOBHBIX
aneMeHTapHbIX (yHKImA. Jnddeperiman GyHknmu. VHBapHaHTHOCTH
tdopmer muddepenmana. TlpousBogabie u muddepeHIMaTbl BRICIIHX
TIOPSI/IKOB.

OcHoBHBIE TeopeMbl 0 auddepeHIupyeMbIX (YHKIUAX: TEOPEMBI
®epma, Pomns, Jlarpawxka, Komm. IlpaBuno Jlomutans wu ero
UCTIOJIb30BAHUE JUIS PACKPBITUSL HEOTIPEACTICHHOCTEH.

UccnenoBanne ¢QyHKIMU C TMOMOIIBIO MPOU3BOAHON. OTHICKaHHE
HaMOOJIBIIETO " HAaMMEHBIIIETO 3HAYCHHM GbyHKIIHH,
muddepeniupyemoit Ha otpeske. HccnemoBanuwe GyHKUIMM Ha
BBIYKJIOCTh, BOTHYTOCTB; TOYKH Tiepernda. ACHMITOTHI (YHKITHIL.
O6mas cxema uccieqoBaHusl GyHKINUU U IOCTPOEHUS ee rpaduka.

2-i ceMmecCcTDp

JAuddepenuunanbHoe
HCYHUCJICHHE
bynkuun
HECKOJIbKHX
NepeMeHHBbIX

OYHKIIMM HECKOJIBKUX MepeMeHHbIX. O0nacTh onpeneneHus, JMHUN
ypoBHS (yHKIMU JBYX mNepeMeHHbIX. [Ipenen u HempepbhIBHOCTH
¢byHKIMKM ByX nepemeHHbIX. YacTHble mpousBonHble. KacarenbHas
IJIOCKOCTh U HOpPMaJIb K MOBEPXHOCTH. OKCTpeMyM (GYHKIHMH ABYX
nepeMeHHbIX. Haubonbiiee 1 HauMeHblIee 3HaUYeHUs] PYHKIUU JABYX
NIEpPEMEHHBIX B 3aMKHYTOM 001acTH.

HuTerpajibHoe
HCYHCIeHne
GyHKIUM OTHOM
nepeMeHHOI

[TepooOpasnas. HeonpeneneHHbI HMHTETpaTl W €ro CBOMCTBA.
Tabmuma wHTErpanoB. HemocpencTBeHHOE HWHTETPUPOBAHHE U
WHTErpUpOBaHUE TMOJBEACHUEM MOJ 3HaK auddepeHnnana. 3ameHa
IIEPEMEHHONM W HWHTEIPUPOBAHHUE II0 4YacTsIM B HEOINPEAEICHHOM
uHTerpasie. Mmuorowiensl. Teopema be3zy. OcHoBHasi Teopema
anreOpel.  PaznokeHne — MHOroujgeHa ¢ JIEHCTBUTEIbHBIMU
kodpduueHTaMl Ha JIMHEWHbIE M KBaJpPaTUYHbIE MHOMKUTEIH.
Paznoxenue palMOHAIBHBIX IpoOei. NurerpupoBanue
palrOHaIbHBIX Ipooeii. WHuTerpupoBanue HEKOTOPBIX
UPpPAllMOHATIBHBIX M TPAHCHEHAEHTHBIX  (GyHKOui.  3agauu,
NPUBOJSAIINE K HOHIATHIO ONIPEAEICHHOTO HHTerpana. OnpeneseHHbIN
uHTerpayn, ero cBoiictBa. ®opmyna Heiorona-JlelOHuma, ee
NPUMEHEHHUE I BBIUMCICHUS ONPEIETICHHBIX UHTErPAJIOB.
HecoOcTBeHHbIe MHTErpalibl ¢ OECKOHEYHBIMU IMpeleiaMH U OT
HEOTPaHMYEHHBIX (PYHKIUN, UX OCHOBHBIE CBOMCTBA.




dusnueckue  3ajayd, NOpUBOIAIIKME K JU(QepeHIHATBHBIM
ypaBHeHusM. JluddepeHunanbupie ypaBHEHUS TEPBOTO IMOPSIKA.
3anauya Komu. TeopeMa CyiiecTBOBaHUS U €IUHCTBEHHOCTH PEIICHUS
3agaun Komm. OcHOBHBIE KiIacchl TUQQepeHINATbHBIX YpaBHEHHHA
IIEPBOTO MOPSI/IKA, UHTETPUPYEMBIX B KBapaTypax.

JuddepennunanbHble ypaBHEHUS BBICIINX MOPSIIKOB. 3agada Komm.

Auddepennuanbuble | YpaBHEHHUs, TONyCKAIOMME TOHWKEHUE TIOPsIKA.

YPaBHEHUA

Jluneiinple  mudQepeHnnanbHbpIe  YpaBHEHUS: OJHOPOJHBIE U
HeonHopoaHble. OOmiee pemenue. Meron Jlarpanxka Bapuanuu
noctostHHbIX.  JIuHelHble  nud¢epeHuanbHble  ypaBHEHUS  C
MOCTOSTHHBIMA KOO (GUIIMEHTAaMH. YPaBHEHUS C TIPAaBOW YaCTHIO
CHEIMAJIbHOTO BUJA.

[Monsitne o  muddepeHnHanbHBIX  YpaBHEHUSX B YaCTHBIX
MIPOU3BOIHBIX (YpaBHEHUSI MAaTEMaTUYECKON (PU3HKH)

3-i cemecTp

Psaabl

[Tonsitue umcnoBoro psana. Yactuunele cymMmbl. CXOIUMOCTBH psja.
Heo6xomumerit mpusnak cxomumoctu. Kpurtepuit Komm cxommmoctu
yucinoBoro pspa. IlpusHak cpaBHeHud. JlocTaTOYHbIE MPU3HAKHU
CXOJIMMOCTH PSZIOB C TIOJIOKUTEIIBHBIMU YJICHAMU: TPU3HAKA CPABHEHUS;
paaukanbHbiii npusHak Komm; mpusHak JlamamOepa; HMHTerpasibHbII
npu3Hak Komm. 3Hakouepenyrommecs psiapl: npusHak JleiOHuna.
AGCOIOTHAS ¥ YCIOBHASI CXOIUMOCTb.

OyHKIMoHambHBIEe  psAnbl.  OOmacte  cxoaumocTH. PaBHOMEpHas
cxomumocth. [lpusnak Beliepmtpacca. Crenennbie psapl. Teopema
AGens. Psanmer Teitmopa u Maknopena. Paznoxxkenue QyHKnuii B
CTEIIEHHBIE PSAbI




10

Teopus
BEPOATHOCTEH U
MaTeMaTH4ecKas

CTATHCTHKA

Crnydaiinple  COOBITHS. [TpocTpaHCTBO 3IEMEHTApHBIX COOBITHIA.
[lonsitue ciydaitHoro coObiTHa. BeposTHOCTh.  AKCHOMAaTHYECKOE
IIOCTPOCHHUE TEOPHUH BEPOSATHOCTEW. YCIOBHas BepoATHOCTh. Dopmyna
noyiHoM BeposiTHoctu. Popmyna baiteca. Cxema bepnymnu. Teopemsl
ITyaccona u Myaspa-Jlamnnaca.

Crnyyaiinble BenuuuHbl. JIMCKpeTHBIE CilydaiiHble BETUYMHbI. DYHKINA
pacmpeneneHuss M €€ CBOMCTBAa. MareMarndeckoe OXHUAaHUuE |
JCTIEPCHSL.

HenpepsiBHble ciydalinble BennuuHbl. (DyHKIHS paclpenesieHus |
IUIOTHOCTh BEPOSATHOCTH, MX CBOWCTBA. MaTemaruueckoe OXHUJaHUE U
JUCHIEPCUsl  HENPEpPBIBHOW  CilydaliHOM  BenuuumHbl.  HopmanbHoe
pacrmpeiefieHHe W €ro CBOWCTBA. 3akoH OoibIIUX uucen. Teopembl
bepnynnu u Yebsiesa. [lenTpanbHas npenenpHas Teopema JlsmyHosa.
CraTuctrueckoe omucaHue pe3ylbTaToB HaOmojeHuil. [eHepanbHas
COBOKYIHOCTb M BbIOOpKa. Bapuanumonnsii psa. ['ucrorpamma,
sMnupuueckas (QyHKIUS pacrpeaeieHusl, BBIOOpOUYHAs CpenHss U
JCTIEPCHSL.

Craructnueckue OLICHKH: HECMEUICHHBIE, 3¢ deKTrUBHBIE,
cocrosiTenbHble.  JloBepUTENbHAs BEpPOSITHOCTh U JIOBEPUTEIbHBIN
uHTepBas. OmnpeneneHue HeoOXxoauMoro odbema BbIOOpkH. [IpuHIMI
MaKCHUMAaJIbLHOTO TIPABOTIOI00MSI.

@DyHKIMOHAIBHAS 3aBUCHMOCTb U perpeccusa. Kpusble perpeccuu, nx
coiictBa. Koadduiment koppensimu, KoppelsuOHHOE OTHOIIEHUE, UX
CBOMCTBA U OIICHKH.

MeTtoapl 00pabOTKH PEe3yabTaTOB H3MEPEHUH.




5.3. IIpakTyeckue 3aHATHUS

Tabmuma 5

HaumenoBanue
pasaena Coneprxanue paszjiena
JUCIHUIIINHBI

NeNe
n/n

l-MmcemMmecTp

Boruncnenue onpenenureneit 2-ro, 3-ro U n-ro nopsiikoB. Pemenue
CUCTEM JHMHEWHbIX ypaBHeHUNl MerogoMm Kpamepa. Crnoxenue u
BbIUMTAHUE MATPUL] U YMHOXKEHHE MX Ha YUCJIO. YMHOXEHHE IBYX
Marpun. Merox ['aycca pemieHns: CUCTEM JIMHENHBIX ypaBHEHUN

1 | JIuneiinas aaredpa

Pemenne 3agau Ha HaxXOXXIEHHE KOOPAMHATHOW (HOPMBI 3amucu
BEKTOpa, €ro JJIMHBI, OIPEJEIICEHUE B3alMMHOIO PaCIOJIOKEHUS
BEKTOPOB Ha IUIOCKOCTH U B MIPOCTPAHCTBE. Bhiuncienue ckaasipHOro

DJIeMeHTbI MIPOU3BEACHHUS BEKTOPOB, HaX0X/IeHHE yCIOBUS ux
BEKTOPHOIi aJredpbl | NEPHEHIUKYIIPHOCTU. BeKkTopHOe U CMeENIaHHOE MPOU3BEIECHUs
BEKTOPOB U UX TeoMeTpuyecKuil cMmbici. [IpunoskeHne BEeKTOPHOTO U
CMEIIaHHOTO MIPOM3BEICHUN BEKTOPOB TUIS pelieHus
reOMETPUUECKUX 33134

[Hoctpoenne mpsmoit Ha tuockoctH. CocTaBieHue oOuIero
ypaBHEHUsI NpPSAMOM, NMpoxXoxsimied 4depe3 aBe Touku. [IpmBeneHue
o011ero ypaBHeHHs IpSIMOM K ypaBHEHUIO B OTPE3KaxX U K YPaBHEHHIO
AHaJIMTHYeCKas ¢ yrioBbIM ko3¢ ¢punuenrom. HaxoxkneHue yria Mexay HMpsIMbIMHU.

reomMeTpus YcnoBuss mapauienbHOCTH W NEPHEHAMKYISIPHOCTH — IPSMBIX.
OnpeneneHre paccTOSHUS OT TOYKH A0 TpsiMod KpuBbie BTOpoOro
nopsiaka. [IpuBenenne oOMmMMX ypaBHEHUI KPUBBIX BTOPOIO HOPsIKA
K KAHOHMYECKOMY BUJY U IOCTPOCHUE ITHX KPUBBIX.

Oyukrnua.  O6nacte  onpenenenus  GyHKiun.  OCHOBHBIC
XapaKTePUCTUKU (GyHKIHH. Brruncnenue MpeJIesIoB c
UCIIOJIb30BAaHUEM OCHOBHBIX TE€OpEM O Impezenax. beckoHeuHo Masbie
4 Teopusi npenesoB | 1 6eckoHeyHO Oosbiine QyHKIUU. PackpbiTHe HeonpeaeaeHHOCTEH.
Borunicnienue mpenenoB € HCIOJIb30BAHUEM  IEPBOTO M BTOPOIO
3aMeuaTesIbHbIX IpeaenoB. HenpepblBHOCTh (YHKIMH B TOYKE.
Touku paszpsiBa I u I pona.

[IpaBuna muddepenuupoBanus. JuddepeHnupoBanue CrIoKHOU
¢byakuuu.  JIuddepeHnupoBaHre HEIBHOW UM MapaMETPUYCCKH
3amaHHON QyHKImi. [IpomsBoanbie W auddepeHnuanb  BBICIINX
nopsakoB. Jlorapudmuueckoe nudpdepennmpoanue. Mcmnonp3oBanue
npaBuia JlonuTans Juisi pacKphITHsL HEONPEICICHHOCTEH.

HccnenoBanue QyHKIMH ¢ MOMOIIBIO MPOU3BOAHOM. HaxoxaeHue
WHTEPBAJIOB MOHOTOHHOCTH U TOYEK OKCTpPEeMyMa; HaXO0XXJIECHUE
HauOOJBIIET0 W HAUMEHBIIEro 3Ha4eHWH (yHKIMKM Ha 3aJaHHOM
oTpeske. HaxoxaeHne MHTepBaIOB BBIMYKIOCTH, BOTHYTOCTH U TOYEK
neperu6a. Haxoxxnenne acumnrot. [locTpoenue rpaduka GyHKIIMH
Ha OCHOBAHUH MPOBEJICHHOTO MCCIEA0BaHMS (PYHKIINU.

JAnd¢epennuannHoe
HCYHUCJIeHHE
Gynxumi

OJIHOI NepeMeHHOoI




2-i ceMmecTp

AuddepenunanbHoe
HCYHCJIeHHe PYHKIMT
HECKOJbKHX
nepeMeHHbIX

Ob6nacte onpenenenus, TMHANA YPOBHA (YHKIUH JIBYX
nepeMeHHbIX. YacTHeie ipou3BoaHbIE. J[uddepenunpoBanue
ci10kHOM (pyHKIIMH, YacTHBIE TPOU3BOIHBIC BBICIINX ITOPSIKOB.

HNHuTerpaasHoe
HCYHUCIeHHEe PYHKIIUI
O/IHOI NepeMeHHOo

HeonpenenenHslil ”HTErpajl U €ro OCHOBHBIE CBOMCTBA.
Tabnuna uarerpanos. OCHOBHBIE METO/Ibl HHTETPUPOBAHUSL:
HEIIOCPEACTBEHHOE HHTETPUPOBAHKE, METO/ ITOJABEIACHUS 110
3HaK quQQepeHnnana, MeTo 3aMeHbl IepEeMEHHOM, METO ]
MHTETpUpoBaHus 1o yacTsaM. KoMmIuiekcHbie unca.
Anrebpaundeckas Gopma 3anucu KOMILIEKCHOTO yucia. Moayinb
U apryMeHT. JlelicTBUs HaJ KOMIJIEKCHBIMH YUCJIaMU.
TpuronomeTrpuueckas u nokasarenbHas (GOpPMbI 3aHCH
KomIuiekcHoro yucna. ®opmyna Myaspa-Jlamnaca.
MHorounensl. Pa3noxenne MHOTOWICHA HA IMHEHHBIE U
KBa/IpaTHbIE MHOKUTENH. THIBI IpOCTEHIINX Apo0eit u ux
WHTerpupoBanue. IHTerpupoBanue panoHaIbHbIX JpooOeit
METO/IOM Pa3io’KeHUs Ha mpocTeiue 1pobu. MHTerpupoanue
MIPOCTENUIINX UpPALMOHATIBHBIX QyHKUKN. MHTETpHupoBanue
TPUTOHOMETPHUUECKUX PYHKIMHA. Boruricienue onpeaenéHHoro
HHTerpaia ¢ nomomibio popmyinsl Hetorona-JleitOnuna. 3amena
MIEPEMEHHOM B OIpeNeEHHOM UHTErpasne. MHTerpupoBanue mno
yacTsM. HecoOcTBeHHbIE HHTETpaibl. BerunciaeHne MHTerpaios
¢ OECKOHEYHBIMU I'PAHUIIAMH U HHTETPAJIOB OT Pa3pbIBHBIX

GYHKITUH.

JAnddepennuanbubie
YPaBHeHHUA

VYpaBHEHUs ¢ pa3aeNAIOIIUMUCS TEPEMEHHBIMH, OJTHOPOAHbIE U
JTuHEeHHbIe ypaBHeHus 1-ro nopsaka. Juddepernuanpabie
ypaBHEHUs 2-T0 MOPsIIKA, JOMyCKAIOIINe TOHUKEHHUE MOPAIKA.
Jluneiinpie nuddepeHIuanbHbie YpaBHEHUS 2-TO MOPsIIKa.
JIuHeiHbIe OTHOPOIHBIE U HEOTHOPOAHBIC YPaBHEHHS.
Jluneitnsie nuddepeHranbupie ypaBHEHUS ¢ TOCTOSTHHBIMU
koxpdunuenTamu. Pemenre oJHOPOJHBIX U HEOHOPOIHBIX
b depeHInaIbHbIX YPaBHEHU C MOCTOSHHBIMU
K03 GUIUEHTaMH C MIPABOM YacThIO CIIEUATIBLHOTO BU/A.




3-i cemecTp

9 Psaab1

UYucnosele psabl. CXxoAUMOCTh U cyMMa psifa. OCHOBHBIE CBOMCTBA
cxomsammxcs psaaoB. Heobxoaqumoe ycinoBre CX0AUMOCTH
3HAKOIIOJIOKUTEIBHOTO psAna. TeopeMsl cpaBHeHus. [IpusHaku
Hamnamb6epa, Ko, 3nakouepenyromuecs psaasl. [Ipuznak Jleitonua.
[onsitue o ¢pyHkmoHansHOM psifie. CteneHHsie paasl. HTEpBa U
panmyc cxoaumoctu. Paznoxenune Gpynknwmii B psia Teiinopa u
Maknopena

Teopus
BEPOATHOCTEH U
MaTeMaTH4ecKast
CTATHCTHKA

10

OO61ue npaBuiia KOMOMHATOPUKHU: NIPABUIIO CYMMBI, IPaBUIIO
npousBeaeHus. Pa3menenus, nepectanoBky, couetanusi. CinydaiiHble
coObITHs U onepanuu HaJl HUMH. HecoBmecTHble coObITHs. [TomHas
rpyma nonapHo HECOBMECTHBIX coObITHi. Kiaccuueckoe onpenenenme
BEPOSITHOCTH. Te€OpeMBbI CII0KEHUS U YMHOKEHUS BEPOATHOCTEH.
YcnoBHast BepoaTHOCTh. Dopmyna noiaHo BeposiTHOCTH. DopMmyiia
Baiteca. Cxema bepnymm.

JluckpeTHas ciydaiiHas BETUYMHA U €€ OCHOBHbBIE XapaKTEPUCTUKH.
HenpepsiBHas cinydaiiHas BennunHa. OyHKIMS pacupeneneHus u
IJIOTHOCTH BEPOSITHOCTEH. MaTemaTHueckoe OXKUAaHuE U IUCTIEPCUs
HENPEPHIBHOMN CIIy4alHOW BEJTUYUHBI.

['enepanbHast COBOKYIHOCTH M BbIOOpKa. BapranoHHbIN psi.
l'ucrorpamma, sMnupudeckas pyHKIUS pacrpeaeneHus, BbBIoOopouHas
cpennss u aucnepcust. CTaTHCTUYECKUE OLCHKU: HECMEILEHHBIE,
3ppeKTHBHBIE, COCTOSATENbHBIE. [loBEpUTENIbHAS BEPOSITHOCTD U
JIOBEPUTENbHBIN nHTEpBal. OnpeaeneHne HeoOX0JMMOro oobeMa
BBIOOPKH. [IpHHIIMTT MaKCHUMAaIIBHOTO TIPaBIOTIOI00NS.

OyHKIMOHANIBHASA 3aBUCUMOCTD U perpeccusi. Kpussle perpeccuu, ux
cBoiictBa. KoaddunmeHTt koppesiuuu, KOppelsiuOHHOE OTHOLLIEHHUE, UX
CBOMCTBA U OLICHKHU.

6. CamocTosiTeqbHasi padoTa CTYIEeHTOB O AUCIHHUIINHE

IlepBblii cemecTp

BOIIpOCbI AJISA CAMOCTOATECJIBHOI0 U3YUCHU ST

JInHeliHbIe MPOCTPAHCTBA U ONEPATOPHI.

1. Jlunelinsie IMpOCTPaHCTBA. JInHelHas 3aBUCHUMOCTh M HE3aBUCUMOCTb CHCTEMBI BCKTOPOB. PaSMepHOCTb u

0a3uc TMHEHHOrO MPOCTPAHCTBA.

2. IlpeoOpazoBaHue KOOpAUHAT MpU Mepexojie K HoBoMY Oasucy. JIuHelHble onepaTophl U IeHCTBUS

HaJa HUMU. CBs3b MCKAY MaTpuaMmmn JINHEMHOTO oreparopa B pas3jiIniIHbIX Oa3ncax.

3. CoOcTBeHHbIE 3HAUEHUS U COOCTBEHHBIE BEKTOPBI JIMHEHHOIO omepaTopa. XapakTepUCTUUECKUN

MHOTOYJICH.

KsagpaTnunsie (popMbl.
4. bunuHeitHble U KBaJpaTHUHbIe (hopMbl. MaTpulia KBaApaTUYHON GOPMBI.
5. IlpuBenenue kBapaTHYHON POPMBI K KAHOHUUECKOMY BUTY.
6. @opMyIMpPOBKA 3aKOHA UHEPIHH.
7. Kpurepuit CuiibBecTpa MOJI0KUTEIBHOM ONPeIeIeHHOCTH KBaAPATUYHON (OPMBI




O0pazen 3aqaHus 1JIs1 CAMOCTOATEIbLHOH PadoThI
1. Pemmth cucremy ypaBHeHuid a) metonoMm Kopmana-I'aycca; 6) mMeTomoM MOIU(HIMPOBAHHBIX
KOPJAHOBBIX UCKITIOYeHM. HaliTh Bce 0a3uCHBIC PEIICHUs CHCTEMBI.
2)(1 + 2X2 - X3 :1,
Xl —3)(2 +X3 :0

2. Tloka3aTp, 4To BEKTOpHI dp, d,, d3 00Opa3yloT 6asuc B R3u PA3NOKUTH BEKTOP d, IO ITOMY
6asucy: a; =(2,1,3), a, =(-4-2;-1), a;=(3;4,5), a,=(132).

o 2
3. Jlana Marpuna A nuHelHOTO onepatopa B R”.
1) TlocTpouTh MaTPUYHBIH ONIEPATOP, 3aaHHBIH MATPUIICH A.
2) Haiiti coOCTBEHHBIC 3HAYCHUS U COOCTBEHHBIC BEKTOPHI JINHEHHOTO oTiepaTopa (MaTpHIIbI).

o 2
3) IlpuBecTn KBagpaTHuHyI0 (opMy, 3amaHHyro Marpuneid A B R”, x kanonnueckomy Bumy, a
TaK)K€ OPTOHOPMHMPOBAHHBIN 06a3KC, B KOTOPOM OHA UMEET ATOT BUJ.
4) BBISICHUTB, SIBJISCTCS JIM KBaApaTHuHast (JopMa 3HAKOOTIPEICIEHHOM .

2 -1 0
A=|-1 2 -1
0O -1 1

Bropoii cemecTp
Bomnpocel 11 caMocToSITe/IbHOH PadoThI

1.  TlpousBoaHast PyHKIIMH IO HAIIPABJICHUIO U €€ T€OMETPUICCKHI CMBICIL.
2. T'pagueHT QPyHKIMHU M €r0 TEOMETPUUCCKUNA CMBICIL.
3. O06paboTKa IKCIIEPUMEHTAIBHBIX TAaHHBIX METOJIOM HAaUMEHBIITUX KBAPAaTOB.

Oo0pa3en 3a1aHus VISl CAMOCTOSITEJILHOM PadoOThI
1. Haiity mpoM3BOJHYIO 10 HAMIPABICHHUIO OMCCEKTPHUCHI MEPBOTO KOOPAMHATHOTO yria B Touke M(1;1)
dyakumn z = X’y —5xy* +8.

2. Haiitu npousBOAHYIO MO HampaBIeHMIO OGYHKIMH U=X>—2XZ+Yy?> B Ttouke M(1;2;-1) mo

HanpasieHuio Bektopa MM, rie M; mmeer koopanHartsl (2;4;-3).

3. HaiiTi mpoM3BOHYIO 10 HAPABJICHUIO OMCCEKTPUCHI MIEPBOr0 KOOPAMHATHOTO yriia B Touke M(1;1)
dynxmun z = X’y —5xy° +8.

X
4. aiiTu TpaJueHT U ero MoAylb QYHKUIUU: &) Z = 2—)/21 B Touke M(0;3); 6) U=x*+y>+2° B

X2+ Yy +
touke M(-1;2;0).

5. Tlo manHbiM TaOnuipl HadTH GyHKIMIO Y =axX-+b, HawiydmmM o0pa3oM OMUCHIBAIONIYIO CBS3b
MEXIY MMOJy4YeHHBIMH SKCIIEPHUMEHTAIBHBIMU JAHHBIMU. 3/1€Ch Y, — IKCIIEPUMEHTAIbHbIC 3HAYCHUS

COOTBETCTBYIOIINE 3HAYEHUSM X; , [IOJTYUEHHBIE ONBITHBIM IIyTEM.
X; 1,0 1,5 3,0 4,0 5,0
Yi 2,5 3,0 2,5 1,5 0,5




Tpernii cemecTp

BOl'lpOCBI JUIS1 CAMOCTOSITEIbHOMH paﬁoTbl

1. [To nanHbIM 7 U3MEpPEHUN HEKOTOPOW BETMYMHBI HAMIEHBI CPEIHSS PE3YJIbTaTOB U3MEPEHUN, paBHAas
30 u BeIOOpOUHas nucnepcust, paBHas 36. HaiinuTe rpaHulpl, B KOTOPBIX ¢ HaaexkHOCTHIO 0,99 3akimroueHo
HCTUHHOE 3HaYEHUE U3MEPSIEMON BEIUYUHBI.

2. Ilo Be1OOpKe 0O6bema N=30 HaiineH cpeanuii Bec n3aenuii X, =1302, H3roTOBIEHHBIX HA TIEPBOM
cTaHKe; 1o BeIOOpKe 06bemMa M=40 Haiinen cpeanuii Bec u3nenuii Y, =125 2, U3roTOBICHHBIX HA BTOPOM
ctanke. 3BeCTHBI reHepabHble aucnepcuu o, = 6027, 0'5 =802°. . Tpebyercs Ha ypOBHE 3HAUMMOCTH
0,01 npoBeputs HyneByto runotesy H,: X, =Y, npotusB koHKypupyromen runoresst H, : X, >Y,.
[Ipenmonaraercsi, 4To reHepaJIbHbIE COBOKYITHOCTH pacipe/ieIeHbl HOPMAJIbHO, a BHIOOPKU HE3aBUCUMBI.

3. Hatitn Z[OB@pHTCJ'II:HBIﬁ HUHTCpBAJI JJIA OONCHKHW MaTEMAaTUYCCKOTO OKUJaHUA a HOPMAJIBHOTO
pacrnipenenenus ¢ HanéxHOCThio ¥ = 0,95, 3Has BEIOOPOUHYIO CpeniHIo X = 67,4, 00BEM BEIOOPKH (YHCIIO

HaOmroaeHui) N=144 u cpenHee KBaApaTUYHOE OTKIIOHEHUE O =4,
4. KonmmuecTBeHHBIN MPU3HAK X TEHEPATHLHON COBOKYITHOCTH pacmpeenéH HopMmansHo. [1o BEIOOpKe
00bpéma N=36 HaiineHsl BeIOopouHas cpenuss X =20 u s = 0,8. Haliti moBepuTenbHBII HHTEpBAT IS

HEN3BECTHOT'O MaTEeMaTHYECKOTO OKHIAHUS a ¢ HanéxkHOCcThIo 0,95.

YuyeOHO-MeTOoAUYECKOE 0O0ecTieYeHe CAMOCTONATeIbHOIH PadoThI CTY/IeHTOB

1. Jlanxo II. E., TlonoB A. I'., KoxxeBaukoBa T. fI. Beiciias maremaTuka B yNpaXHEHUSIX M 3a/Jadax:
VY4eb. mocobue ansa By3oB. — M.: OO0 «M3marensctBo ACT»: OO0, 2000. «M3narenscTtBo «Mup u
obpazoBanuey», 2014.

2. I'mypman B. E. Teopus BeposiTHOCTEH 1 MaTemMaTHdeckas cTaTucTuka. — M.: Beicmas mkosta, 2003.

3. Hamaesa JI.III., MarameBa X.I1. Jluneitnas anrebpa. YdeOHOe mocoOue MO HM3Yy4EHHUIO pasjena-
I'posubrit, UTIL[ ITHTY, 2013.

4., MaromaeBa M. A., UcaeBa JI. M. Ilpaktukym mo Bbicmiedi matemaruke. Yacte — 1, 2. YdeOHO-

METOIMYECKOE TIOCOOME /ISl CTYICHTOB SKOHOMHUYECKUX CreuanbHOCTe. — ["po3HbIid, 2014.

CanpgoB A. A. Kpatkuii kypc Beicuielt MmatemaTuku. — ['po3nsiid, I ITHTY, 2014.

6. Ilucemennsni J[. T. Koncnekr jekiuii o Beiciielt MatemaTuke. [losmeiii kype. — M.: Boiciias mkoda,
2013.

o

7.01eHO4YHbIE CpeICTBA

7.1. Bompocsl kK py0e:KHbIM aTTeCTAlUAM

IlepBblii cemecTp

Bonpocs! k nepBoii pyoe:kHOH aTTecCTAHH

=

Omnpenenurenu 2-ro u 3-ro NopsaKoB. AnreOpandeckue AOMOJTHEHUS U MUHOPBI.

2. Tlonstue 06 onpenenuTese n-ro NOPsaKa. OcCHOBHBIE CBOWCTBA ONPENEINUTENEH; NX TPUMEHEHNE
K BBIYMCIICHUIO ONPEAEIUTENEH 1-TO MOPSIKA.

3. Cucremsl nuHeiHbIX ypaBHeHuil. [IpaBuno Kpamepa. OgHopoanas cucrema.



Marpuupl. [eiictBus Hag marpunamu. OOpatHas marpuua. MaTpuU4HBIA COCOO peIIeHus] CUCTEM
JIMHEWHBIX YPABHEHUMN.

Pemrenne cucrem JIMHEHWHBIX YypaBHEHHH MetonoMm l'aycca. MccimenoBaHue CHUCTEM JIMHEHHBIX
YPaBHEHUH.

JlexkapTOBBI NPSIMOYIOJIbHBIE CHUCTEMBbl KOOPAMHAT Ha IUIOCKOCTH M B IpocrpaHcTse. llossgpHas
CUCTEMA KOOPJIUHAT.

Bekropsl. JIuHelHble omnepauuu Haja BeKTOpamu. JIMHEHHO He3aBHCHMBIE BEKTOPBL. baswc,
pasnoxenue mo Oasucy. Ilpoexmum Bexkropa Ha ocu koopauHaT. Koopamnartsl Bektopa. JlimmHa
BEKTOPA U HAINPABISAIOIINE KOCUHYCBI. Y CIIOBUS KOJUIMHEAPHOCTU BEKTOPOB.

CkansipHOo€ NPOU3BEJICHUE BEKTOPOB U €ro CBOICTBA. Yrosl MEXIy BEKTOpPaMH. YCIOBHUE
NEPIEHIUKYISIPHOCTH IBYX BEKTOPOB. MeXaHN4YECKNUN CMBICI CKAJIISIPHOTO IPOU3BEICHHUSL.
BextopHoe mnpousBeneHue BeKTOpoB. OCHOBHBbIE CBOWCTBA M BBIYHCIIEHUE YEpe3 OINpPEAETUTENb.
['eomeTpuueckoe MpuiIokKeHne BEKTOPHOTO IPOU3BEACHMUS.

10. CmemranHoe mpom3BeieHHEe BEeKTOpoB. OCHOBHBIE CBOMCTBA M BBIYMCIICHHE Yepe3 OTPE/ICITUTEINb.

KomrmutanapHOCTB TpEX BEKTOPOB. I'eoMeTprUecKOe MPUIIOKEHNE CMEIIAHHOTO ITPOU3BEACHUS.

11. llpsmass Ha miIockocTU. Pa3nauuHble BUABI ypaBHEHUN MpPSAMOM Ha IUIOCKOCTH. YTOJI MEXAy

NpSIMBIMU. Y CJIOBUSI NMEPHEHAUKYISIPHOCTH M MapajyiebHOCTU NpsMbIX. PaccrosiHue oT TOYKHM /10
MPSIMOM.

12. KaHOoHHMYeCKHE ypaBHEHHUSI KPUBBIX BTOPOTO MOPS/IKA: OKPYKHOCTH, DJUTUTICA, THIIEPOOJIBI, ITapaboJIbL.
13. YpaBHeHHs IIOCKOCTH U MPSIMOM B MPOCTPAHCTBE. YTOJI MEXKAY MPSMBIMU. YTOJ MEXKIy MPSIMOH 1

. Haiitu mpowusBenenue marpunr A*B, ecnu: P [—2 3]

10ckocThr0. Touka nepecedeHus NpsIMON U MIOCKOCTH.

Oo0pa3zen OuseTa nepBoil pyoe:KHOM aTTeCTALMU

(3 2)

-5 -6

. PemnTs cructeMy THHEHHBIX ypaBHeHni MeTogoM Kpamepa mmn Taycca: | X4 + 2%z +3X%; =5,

2%, — X, — X5 =1,
X; +3X, +4X; = 6;

. YrpocTure BeIpaKeHHe: (25 + 35)>< (5 + 25)

4. Haiitu 066éM mupamuasl ABCD, ecu: A(3; 2; 11), B(0; 3; 13), C(4; 3;9), D(3; 3; 1).

5. CocraBuTth ypaBHEHHE IIOCKOCTH, poxoasauiel uepes tpu Touku M, (-3;0;1), M, (0; 2; 3), M4(3, 1 -1).
6. CocTaBuTh ypaBHEHHs HPSIMOMH, IPOXOAAIEH Yepe3 TOUKYy M, (2;—3;5), HEPIEHAUKYISAPHO MIOCKOCTH
3x-5y-z+2=0.
Bomnpocsl k0 BTOpPOii py0e:xHO# aTTecTanun
1. Tlpenen ¢pynkuuu B Touke. [Ipenaen pyHkiuu Ha 6eckoHeuHOCTH.  OJHOCTOPOHHHUE IIPE/ICIIBI.
OrpaHu4eHHOCTh (PYHKIIMH, UMEIOIIEH TpeIet.
2. beckoneuHo Oosbinas U OECKOHEYHO Majas (GYHKIIMU M CBSA3b MEXKAY HUMU. PaznoxeHune QyHKIUH,
UMEIOIIeH TIpeies, Ha MOCTOSHHYIO U OECKOHEYHYIO MaJyIO.
. |0 o0 y
3. OcHOBHBIE TEOpeMbl O Tpenenax. PacKpbITHE HEONpEACICHHOCTEH 0 u | — | Ilepssrii
0 0]
3aMeYaTeNbHBIN Mpe/el.
4. YwucnoBble mochenoBareiabHOCTH. [lpemen mocnemoBatenbHOCTH. CyllecTBOBaHHE —Ipelelia

MOHOTOHHOM OPpaHquHHOﬁ IIOCJIEIOBAaTEILHOCTH. UHCIIO e. HaTypaJ'IBHBIC J'IOl"apI/I(I)MLI.



CpaBHeHHE OSCKOHEYHO MalbIX. DKBUBAJICHTHBbIE OSECKOHEYHO Majble. 3aMeHa OSCKOHEYHO MAalIbIX
SKBUBAJICHTHBIMHU PU BHIYMCIICHUHU TPEIEIIOB.

HenpepsiBHOCT yHKIMH B Touke. ToukH pa3peiBa (HYHKIHMU U UX KIacCU(UKAIIHSL.

HenpepoiBHOCT  dyHKIMHM Ha oTpe3ke. CBONHCTBA HENMPEPHIBHBIX HAa OTpe3Ke (PYyHKIMIA:
OTPaHUYEHHOCTh, CYIIECTBOBAHME HAMOOJBIIET0 M HAUMEHBLIETO 3HAYCHHH, CYIIECTBOBAHHE
MIPOMEKYTOYHBIX 3HAUCHHIA.

8.Ompenenenne  MPOU3BOAHOW  (QYHKIMH, €€ MEXaHWYECKHMd ¥  TEOMETPUYECKHH  CMBICI.

9.

10.
11.
12.
13.
14.
15.
16.

17.
18.
19.

el A

© ~N o U

YpaBHEHHs KacaTeIbHOW U HOPMAJIU.
Huddepennnan GyHKIUN U ero reoMeTpruaeckuii cMpici. MiHBapranTHOCTH (hopMbl tuddepeHnmana
1-ro mopsiaxa.
[Tpon3BoiHBIE OCHOBHBIX AJIeMEHTApHBIX (GyHKUWH. [IpaBuia nuddepeHnpoBanms.
[TpousBoanas cnoxuolt ¢pynkiuu. Jlorapudpmuueckoe nuddepennrpoBanue.
JuddepenunpoBanue QpyHKIUHN, 3aJaHHBIX B TapaMETPUUECKON U HESIBHOU (hopMax.
[IpousBoHbie U qudpepeHnanbl BEICIINX MOPSIKOB.
[IpaBuio Jlonmmrans.
Teopembr @epma, Poss, Jlarpanka, Komu o muddepeHunpyeMbix QyHKIUAX.
HccnenoBanue QyHKIIMHU € TOMOIIBIO IEPBOM MPOU3BOIHOM: HEOOXOIUMBIE U TOCTATOYHBIE YCIOBUS
BO3pacTaHUs U yObIBaHUS (PYyHKIIUH.
OkcrpemyM pyHkunu. Heo0xoaumoe u 10CTaTOYHOE YCIOBHS CYIIECTBOBAHUS IKCTPEMYyMa.
AcumnToThl rpaguka GyHKIHH.
BrinmykiiocTs, BOTHYTOCTh M TOYKM mepernba rpaduka (ynkuuu. HeoOGxoaumoe u nocraToyHOe
YCIIOBHUS CYLIECTBOBaHUS TOUEK reperuoa.

Oo0pa3zen Ous1eTa BTOPOIi pyOe:kHOil aTTecTalluu

3 i Vx-1-
Haiitu npenensi: 1) lim 2 +5x+l , 2) lim s 5X 3) lim ——— 4) lim [ X~ 1
X—>00 7)(3 + X+10 x—0 2X x—2 X—2 X—>00 X+3

Haiiti mponsBoiHbIe QyHKIMIA: 1) y:5x4+i_i4+3, 2) y=cos*2x, 3) y=x>-e* 4) xy? +x2+y% =0,
X

g/x_z

2

Haiiti 5KCTpeMyMbI U MHTEPBAJIbl MOHOTOHHOCTH (QYHKIUH Y = — T

2X+1

X2

Haiitu acumnrotsl rpaduka GyHKIUYU y =

Bropoii cemecTp
Bomnpocsl k nepBoii py0e:xkHOH aTTecTalun

OyHKIMM HECKOJIBKUX ITepeMeHHbIX. O0sacTh onpenenenus. JIMHUM ypoBHSL.

[Ipenen n HENPEPBIBHOCTH (PYHKIIUU HECKOJIBKUX ITEPEMEHHBIX.

YacTHble MPOU3BOIHBIE IEPBOTO M BTOPOTO MOPSAAKOB (DYHKLUH IBYX IEPEMEHHBIX.

[Tonublit TUddepeHnral u ero UCIoib30BaHWe B NPUOIMKEHHBIX BBIUUCIEHUSIX. VIHBapHaHTHOCTb
¢dopmbl noaHOTO AU depeHuana.

KacarenbHast m10CKOCTh U HOPMaJb K TOBEPXHOCTH.

YacTHble MPOU3BOIHBIE U NOJIHBIE MU GEpeHINAIbl BEICIINX MOPSIKOB.

HesBHble pyHKIMM 1 uX quddepeHnnpoBatue.

OKkcTpeMyM (QYHKLIUHU JBYX NepeMeHHbIX. HeoOXoauMble M JOCTaTOYHBIE YCIOBHS CYIIECTBOBAHMS
JKCTpEMyMa.



9. Tlonsarue nepBoobpa3Hoil. Heonpenenénupiii MHTETpall U ero cBoicTBa. Tadnuiia HeonmpeaenEHHBIX
UHTETPaoB.

10. OcHOBHBIE METOABI HHTETPUPOBAHNUS: HETIOCPEACTBEHHOE UHTEIPUPOBAHHUE, METOI UHTETPUPOBAHHS
MOJIBEJICHUEM I10/1 3HaK TudQepeHnnana, MeTo1 3aMeHbl IEPEMEHHOM

11. MHTerpupoBaHue 10 YacTsIM B HEOIIPEIEIEHHOM UHTETpaJIE.

12. PaznoxeHne MHOTOWICHA HA JIMHEWHBIC U KBAIPATHBIE MHOKUTEIIH.

13. Tuns! mpocTeimux ApoOeit 1 UX UHTETrPUPOBAHHE.

14. NnrerpupoBaHue paliMOHalIbHBIX Jp0oOei METOI0OM pa3iio;KEHUs Ha MPOCTEUIINE IPOOH.

15. MaTerpupoBanue MpoOCTEHIINX HPPALUOHATIBHBIX (YHKIIUH.

16. MaTerpupoBanne TPUTOHOMETPHUYECKUX (QYHKIUH, YHUBEPCATIbHASI TPUTOHOMETPHUYECKAs
[10/ICTaHOBKA.

O0pa3zen Ous1eTa nepBoii pyode:KHOM aTTeCTAIUM

1. Haiitu o6nacth onpenenenus QyHKIMH z =+/9—x% —y? . HaliTu yacTHBIE €€ YacTHbIE NPOU3BOIHBIE.
2. HaiiTu cnemyromue HHTETrpaib:

D (3 -2+ 2108 —ala  6)fedx; B [(Bx+1) e'dx
cos’x  x*

F)J' xXdx .
V4 —x?
Bomnpockl ko BTOpOii py0eskHoii aTTecTanun

3agauu, TPUBOJIAIINE K IOHITHIO ONPEAEIEHHOTO HHTErpasia. Onpene€HHbIN HHTErpas, CBOMCTBA.

®dopmyna Herotona-JIeiioauia. 3aMeHa mepeMeHHOH B ONpeIeIEHHOM HHTETpaIe.

®dopmyrna UHTETPUPOBAHHUS 110 YACTSAM JJIsl OTPEAeNIEHHOTO UHTErpaa.

HecoOcTBeHHBIC MHTETPATIBI.

Huddepenunansubie ypaBHEeHUs: onipeneneHue, nopsaaok Y, pemenue Y.

HuddepenunanbHoe ypaBHeHUE 1-ro mopska: onpeaeneHue; odiiee U yacTHoe perieHus. Teopema

CYLIECTBOBaHUS U €AUHCTBEHHOCTH perienus 1yt 1Y 1-ro nopsiaka.

7. JY c paznensromuMucs nepeMeHHbIMU, OJHOPOIHbIC U JINHEHHBIE, METOIbl UX PEIICH USI.

8. Ilpocreiimme ypaBHEeHHs] BTOPOTO MOPSJIKA, JOMYCKAIOIINE MOHKEHUE TOPSIKA:

9. Jluneirinbie ogHOopoaHbIe Y 2-r0 mopsiaka: TeopemMa 0 CTPYKTYPE €ro perieHus

10. Heoanoponansie nuHeiHbIe /1Y 2-r0 mopsaka: TeopeMa 0 CTPYKType OOIIEero perieHus

11. Jluneitasie onnopoansie 1Y 2-ro mopsiaka ¢ mOCTOSIHHBIMU Koddduinentamu. XapakTepucTuiecKoe
ypaBHEHHUE U CTPYKTypa 0O0ILIEro pemeHus

12. Jluneitnbie HeogHOpOAHBIE [IY 2-T0 OpsiaKa C MOCTOSHHBIMU KOA(h(OUIIMEHTAMU CO CHEeIHATbHOM

MPaBOX YACTHIO

JI)I (x—5)dx . e)jcos3xc039xdx.
26 + 2X + X2

ok whE

Oo0pa3zen OuJieTa BTOPOii pydeskHOM aTTecTalUH

1. Haiitu onpeneneHHbIe HHTETPANIBL: ) J‘ ; 0) ICOS X sin x dx-

2x+3)4
¢ In x dx

2. Haiitu HecoOCTBEHHBIN HUHTETPAI: J‘
X

3. Haiitu pemenus IY: a) Xy” —y’'—xsin L’ =0; 0) (1+ x)y” + y' +1=0.
X
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Tpernii cemecTp

Bonpocel k nepBoii py0exHo aTTecTAMA
YucnoBele psijibl, YaCTUUHAs CyMMa Psijia, HOHITHE CXOAUMOCTH U PaCXOAMMOCTH YMCIOBOTO Psa,
HE00X0IMMOE YCIOBHUE CXOIUMOCTH.
[Ipumepsbl cxoaaUmMXcs U PACXOIALINXCS PSIOB.
JloctaTouHble MPU3HAKU CXOAMMOCTH 3HAKOIIOJIOKUTENIbHBIX PsiioB. [Ipru3Haku cpaBHEHUS.
JlocraTounsle npu3Haku cxoaumoctu Janamb6epa, Komn.
3HaKonepeMeHHbIe U 3HAKOUEPEIYIOUIHecs Psibl, Tpu3Hak JleOnuma.
JlocTaTOuHBIN MPU3HAK CXOJUMOCTH 3HAKOIIEPEMEHHBIX PsAJI0B, A0COJIOTHAS U YCIIOBHAS CXOAUMOCTH
PAI0B, CBOMCTBA a0COJIFOTHO CXOASAIIUXCS PSAOB.
Crenennbie psjbl. Teopema AGernsi. Paguyc, natepBain u 00acTb CXOMMOCTH CTETIEHHOTO Psijia.

OO0pa3zen Ous1eTa nepBoii pyode:KHOM aTTeCTAIUM
2 3 4 5
224384165 326

L 93 9 Xy

Hamucarp oGmmuit unen psga

o0
Hccnenosars Ha CXOJUMOCTD YHUCIIOBBIE PAIBL: 1) >
n=‘13n +2

1
s

o0
Haiit 06;1acTh XOAMMOCTH CTETIEHHOTO psijia Z

X!
n:l‘\/H
Bomnpocsl k0 BTOpOJ#i py0exHON aTTecTaluu

Knaccudukarus coObITHIT: TOCTOBEPHBIE, HEBO3MOKHEIE, ClTydaliHble COOBITHS. COOBITHS:
COBMECTHMBbIE 1 HECOBMECTHMBbIE; PABHOBO3MOKHbIE; 3aBUCUMbIE 1 HE3aBUCHMBIE;
MIPOTUBOIIOJIOKHBIE; TTOTHASI TPYIIa COOBITHI.

Knaccuueckoe onpezeneHue BEpoSTHOCTU COOBITUS; €T0 CBOMCTRA.

Anrebpa coObITui. YclIoBHasI BEpOSATHOCTD. [Ipon3Benenue u cymma coObITHil. TeopemMbl yMHOKEHUS
U CJIOKEHHUS BEPOSTHOCTEH.

®dopmyna nojgHou BeposiTHocTH. Popmynsl baiteca.

Cxema mOBTOPHBIX HE3aBUCUMBIX UcTIbITaHU. @opMyibl bepuyiu, Jlamiaca u [lyaccona.
Crnyuaiiable BenuuuHsbl: guckpetHbie (JICB) u nenpepriBabie (HCB). UncnoBeie XapakTepruCTUKH
CIIydallHbIX BEJTUYMH:

bunomuansHoe pacupenenenue JCB.

OyHKIMS paclpeieiieHus U III0THOCTh BepositHocTeid HCB.

HopmanbHoe pacnpenenenne HCB.

OO0pa3sen Ous1eTa BTOPOIl pyOe:KHOI aTTecTAlNH

. 3 100 m3roroBnenuwix nmeraieii 10 mmeror aedexr. s mpoBepku ObUM OTOOpaHBI 5 JeTaNCH.

KaxoBa BCPOATHOCTDL TOI'O, 4YTO CpE€aun OTO6paHHBIX ,Z[CTaﬂeﬁ 2 OKaXXyTCA 6paKOBaHHLIMI/I?

. [Maptus snexrpuueckux nsammnoyek Ha 20% wusrorosieHa nepBbiM 3aBoja0M, Ha 40% - BTOpBIM U HA

40% - tpetbuMm. bpak cocraBnser cootBeTcTBeHHO 1%; 0,5% u 0,6% MOpPOAYKIIMU ITHX 3aBOJIOB.
HaiiTi BepossTHOCTH TOTO, YTO HayAauy B3ATask U3 MAPTUH JTAMIIOYKA OKAKETCS CTaHAAPTHOM.
OXOTHUK, UMEIOIINI 3 MaTpoHa, CTPENSET MO AUYHU JI0 IEPBOTO MOMAJaHUs WIH J0 U3PACXO0BAHHUS
BCEX IMaTPOHOB. BeposTHOCTH momamaHus Ipu TepBOM BbicTperie paBHa 0,6, mpu KaxaoMm
nocneaymoomeM Beictpeie ymenbinaercs Ha 0,1. CocTaBUTh 3aKOH pacnpeselieHHus 4Kciia MaTpoHOB,
M3pacXOJOBaHHBIX OXOTHHUKOM. HaifTu maTemartndyeckoe OXKHUIaHHE U AUCIEPCHIO ATOW CIydyaiHOM
BEJIUYMHEIL



7.2. Bompochl K 3k3aMeHaM ¢ 00pa3uaMu IK3aMeHAIMOHHbIX OHJIETOB
IlepBbIii cemecTp

TeopeTuquRue BOIIPOCHI, BLIHOCUMBIC HA 3K3aMECH

9J1eMeHTbI JUHEeHHOI 1 BeKTopHOﬁ anreﬁpbl, AHAJIUTUYIECCKAA reOMETpUs

LN

©ooNo O s

15.

16.

17.

18.
19.

20.

21.

22.

23.
24,
25.
26.
217.
28.
29.

30.

OcCHOBHBIE CBOICTBA OMPEICTUTEIICH.

Mertoibl penieHus CUCTEM JUHEWHBIX ypaBHeHui: Kpamepa u ["aycca.

Bexropsl. B3anMmHO€ pacrionokeHne BEKTOPOB, KOOPAUHATHI U JUIMHA BEKTOpa. JInHelHbple onepanun
HaJl BEKTOpaMH.

CkansipHO€ NMPOU3BEAECHNE BEKTOPOB U €r0 CBOWCTBA. Y CIIOBUE MEPIEHAUKYISIPHOCTH JIBYX BEKTOPOB.
BekTopHOe npousBeieHHEe BEKTOPOB U €0 CBOWCTBA. Y CIIOBHE MAPAJLIEIBHOCTH JIBYX BEKTOPOB.
CMmeniaHHO€ MPOU3BEIEHNE BEKTOPOB U €r0 CBOMCTBA. Y CJIOBUE KOMIJIAHAPHOCTU TPEX BEKTOPOB.
[Ipsimas Ha uIockocTH. PasnmuyHble BUABI ypaBHEHMS IIPSIMOU U BBIBOJI OJTHOTO U3 YPaBHEHUN
Ilepexon oT ogHOM (OpMBI ypaBHEHUS MIPSIMON K Jpyroi ¢popme.

YTr0J1 MEXTy IPSAMBIMU a TUIOCKOCTHU. Y CJIOBUS MMAPAJUIEIBHOCTH U NMEPIEHINKYISIPHOCTH IPSIMBIX Ha
IIJIOCKOCTH

. [InmockocTe. Pa3znuynbie ypaBHEHUS TJIOCKOCTH.
11.
12.
13.
14.

VYroa Mexay AByMs MIOCKOCTAMU. Y CIIOBUS NAapaUIeIbHOCTU U MEPIEHANKYISIPHOCTH TUIOCKOCTEH.
[Ipsimast B mpocTpaHcTBe. Pa3nnuHble BUABI ypaBHEHUI IPSAMOM U BBIBOJI OJTHOTO U3 YPABHEHUM.
VYcnoBus MapayuieTbHOCTH U MIEPIICHANKYISIPHOCTH MPSIMBIX B IPOCTPAHCTBE.
VYron Mexay npsiMoi U MJIOCKOCTBIO. Y CIIOBUS MapajieIbHOCTU U MEePHEeHAUKYISIPHOCTH NPSIMOUN U
MJIOCKOCTH.

BBenenue B MaTeMaTHYECKHH aHAJIN3
[Ipenen ¢yaxkumm B Touke. [lpemen Qynkmum Ha OeckoHedHOCTH. OTHOCTOPOHHHE TPEICITHI.
OrpaHn4eHHOCTh (DYHKIIMH, UMEIOIEH TTpeIed.
beckoneuno manbie pyaknuu. OrpannyeHnbie GyHKIMA. beckoneuHo 0obIve GyHKITUU U X CBSI3b
¢ OECKOHEYHO MAJTLIMHU (DYHKITUSIMH.

OcHoBHBIE TEOpPEMBI O Tpenenax. PackpbiTue HeomnpenenEHHOCTe BIIa

oo

818

3aMeyarenbHble npenensl. Tadnauia SKBUBAIEHTHOCTEN 0.M.

HenpepbsiBHOCTh  (yHkumu. Touku paspbiBa W ux Kiaccugukamnus. CpoiicTBa HeNpepbIBHBIX

GyHKIHH.

HenpepbiBHOCT  GyHKIMM Ha oTpe3ke. CBONCTBA HENPEPHIBHBIX Ha OTpe3Ke (QYHKIUI:

OrPaHUYEHHOCTh, CYIECTBOBAHME HAMOOJIBIIEr0 M HAUMEHBUIEr0 3HAYEHHH, CyIIeCTBOBaHHE

IIPOMEKYTOUHBIX 3HAUCHHH.

OmnpeneneHue MNpou3BOAHOM  (QyHKUMH, €€ MEXaHMYEeCKUH U TIeOMeTPUYECKUH  CMBICI.
YpaBHEHUs KacaTeJIbHOW U HOPMAJIU.

Huddepennuan GyHKIUU U €T0 TeoMeTpuuecKuil cMbici. MiHBapuanTHOCTH Gopmbl nuddepenmmana

1-ro mopsiaxa.

IIpou3BoiHBIE OCHOBHBIX AJIeMEHTapHbIX (GyHKUUH. [IpaBuna nuddepeHupoBaHus.

ITpousBosanas cnoxxHoit ¢pyHkiuu. Jlorapupmuueckoe quddepeHunpoBanue.

HuddepenunpoBanue GpyHKIMHA, 3aJaHHBIX B TapaMeTpUUIeCcKol U HessBHOM (hopmax.

ITpousBoanble U MU GepeHIIaIbl BEICIIMX MOPSIKOB.

IIpasuio Jlonurans.

Teopemsr @epma, Pos, Jlarpanxka, Ko o nuddepenmpyeMbix GyHKIUAX.

HccnenoBanue GyHKIUN C TOMOIIBIO MEPBOM MPOU3BOAHON: HEOOXOIUMBIE U JOCTATOUHBIE YCIOBHS

BO3pacTaHMs U yObIBAaHUS (QYHKIUH.

OkerpeMyM (yHkiu. Heo6xonmmoe U 10CTaTOYHOE YCIOBHS CYLIECTBOBAHUS 3KCTPEMYMA.
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. AcuMnToThI rpaduka GyHKIUH.
. BeImyk110cTh, BOTHYTOCTH M TOUYKM mepernba rpaduka ¢ynxmumn. HeoOxoanmoe M gocTaTodHoe

YCIIOBUSI CYIIIECTBOBAHMS TOYEK meperunoa.

Oo0pa3zen 3K3aMeHAIIMOHHOT0 O1JIeTa
Bapuant Ne 0
1. Onpenenurenu N-ro nopsiaka. Anredpandeckue JOMOJTHEHUS U MHHOPBI.
2X + X, +3%X;, =4

2. Pemure cucremy meronom ["aycca: X, — 2%, + X, = 4
3%, +4X, +X%X; =0

2 9
3. Haiity npou3BoHbIE JaHHBIX QyHKImin:1). y =4x’ —=+¥x*;2) y= (1— 4X3) ;

X
3) y=3x>-arcsin x.
4. HaiiTu BEKTOpHOE IPOU3BEIEHUE BEKTOPOB a=3i—-2j+4k ub=i+5j—k.
x?—x-30_ . sin5x _8x2—ax+3 . (x+3)""

; lim ; ————lim .

5. Haiitu npenensi: lim —; i - ;lim 5 X
x>5 x° 4125 = x=>0C0SXSIN4X x> TX° 4+ X—-5 x>

x-1
Bropoii cemecTp

Teopeanecmle BOIIPOCHI, BLIHOCUMbI€ HA IK3aMCH

DOYHKIMN HECKOJbKHUX MepeMeHHbIX

el e

NGO

10.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

DYHKIIMY HECKOJILKUX MepeMeHHbIX. O0nacTh onpeenenus. JINHUM ypoBHS.
[Ipenen u HenmpepbIBHOCTH (PYHKIIMH HECKOJIBKHUX MEPEMEHHBIX.
YacTHble MPOU3BOAHBIE IIEPBOTO U BTOPOTO MOPSAIKOB PYHKIUU JBYX MEPEMEHHBIX.
[Tonnerit nuddepeniman u ero UCHoOIbL30BaHUE B MPUONIMIKEHHBIX BBIYUCIECHUAX. VIHBapHaHTHOCTH
dhopmel moTHOTO MU depeHrana.
KacarenbHast 10CKOCTh U HOPMAJIb K MOBEPXHOCTH.
YacTHble MPOU3BOAHBIE U MOJIHBIE U depeHIInabl BEICIIUX MOPSAKOB.
HesBubie ¢pynkiuu u ux nuddepeHnupoBanme.
OkctpemMyM (yHKUIMK ABYX HepeMeHHBbIX. HeoOxoAauMble M JOCTaTOYHBIE YCIOBHUS CYIIECTBOBAHHUS
JKCTpEeMyMa.
HNuTerpajibHoe ucumncjiaeHne PyHKIUMM 0JHOM nmepeMeHHOol

[Tonsarue nepBooOpaszHoit. Heonpenen€uuplii HHTErpal U €ro cBolcTBa. Tabnuia HeonpeaeIEHHBIX
UHTETPaJIoB.

OcHOBHBIE METOIbI UHTETPUPOBAHUS: HENIOCPEACTBEHHOE UHTEIPUPOBAHNE, METOL UHTETPUPOBAHUS
MI0JIBEJICHUEM I10/1 3HaK JuddepeHnrana, MeTo1 3aMeHbl HEPEMEHHOM

WHTerpupoBanue 1o 4acTsaM B HEONIPEACIEHHOM MHTErpase.

Pa3nioxeHne MHOrousIeHa Ha TMHEWHBIE U KBaIPaTHbIE MHOKUTEIH.

Tumns! npocTeimux apoOeil 1 UX UHTErpUPOBAHUE.

WHTerpupoBanue palMoHaIbHBIX Jp0oOei METOIOM pa3liosKeHHs Ha MpoCcTelIne Ipoou.
WHuTerpupoBanue NpocTeHmx NppalioHaIbHbIX QYyHKIUH.

WHTerpupoBanue TpPUroHOMETPUUYECKUX (PYHKIUH.

3anauu, NPpUBOAAILIME K IOHATUIO ONPEAEIIEHHOTO HHTEerpana. OnpenenéHHblii MHTErpall, CBOMCTBA.
®opmyna Herorona-JIeiiOHuIa. 3aMeHa nepeMeHHO! B ONpeieIEHHOM UHTErpale.

@opMyiia HHTETPUPOBAHUSA T10 YACTSAM ULl ONIPENCIIEHHOIO HHTErpaa.

HecoGcTBeHHBIE HHTETPAIBI.



JuddepennuaibHbie ypaBHEHUS

21. luddepenunanbuple ypaBHEHUS: onpeaeneHue, nopsnok Y, pemenne Y.
22. luddepenunanbHoe ypaBHeHHE -0 mopsiaka: onpeaenenue; odiee 1 yacTHoe pemeHus. Teopema
CYLIECTBOBAHUS U €IUHCTBEHHOCTH perienus 1uist 1Y 1-ro nopsiaka.
23. 1Y ¢ pa3aensonMHcs IEPEeMEHHBIMH, OJJTHOPOIHBIE U JINHEHHBIE, METOABI UX PEIICHHUS.
24. Tlpocreiimme ypaBHEeHHUS BTOPOTO MOPSAKA, JOMYCKAIONINE TOHWKEHUE TIOPSIIKA:
25. Jluneiinsie oqHopoaabie 1Y 2-ro mopsijika: TeopeMa o0 CTPYKTYpe €ro perieHus
26. HeonmHopoauble nmunelinbie 1Y 2-ro nmopsiika: TeopeMa 0 CTPYKType OOIIEero perieHus
27. Jluneriawie omHOpoaHbIe JIY 2-r0 opsaka ¢ MOCTOSTHHBIMU KO3 duireHTamMu. XapaKTepUCTHIESCKOE
YpaBHEHHUE U CTPYKTYpa OOIIET0 pelieHUs
28. Jlunetinpie HeomHOPOAHBIE JIY 2-T0O TIOpsIKa C TIOCTOSIHHBIMU KO3 PHIIMEeHTaMu CO CTIeIUaTbHON
IIPaBOM 4aCThIO
Oo0pa3en 3K3aMeHALMOHHOT0 O1JieTa
Bapuant Ne 0
1. HeonpeneneHHbIil UHTErpai U €ro CBOMCTBa.
2. Haiitu unterpassr: j[% + 1 2C0S xjdx , j xsin xdx, I[Sx“ - 2%/? + i5 — 3jdx .
X°=25 X X
2 dX 3
3. Beramcnuts onpenenieHHbIe HHTETPAITBI: Im , j (2)(3 +x° _5)dx :

1 -2

4. Pemuts nuddepennmanbaple ypapaeHus: 1). X°y' = y> —2xy; 2).y' —3x’y = x%e* y(0)=0;
3).e” (1+x?)dy —2x(1+e” )dx =0.

1. HaiiTy 4acTHbIe pon3BOIHBIE 2-T0 Topska ymkman: Z = 3X° —2y° —5xy .
Tpetuii cemecTp

TeopeTnueckue BONPOChl, BLIHOCHMbIE HA IK3aMeH
Psanbi
1. YwucnoBeie psabl, 4acTU4YHAs CyMMa psfa, MOHSATHE CXOAMMOCTH U PACXOJUMOCTH UHCIOBOTO psija,
HE00X0IMMOE YCIIOBUE CXOAUMOCTH.

2. Ilpumepsl CXOIAUINXCS U PACXOISIINXCS PSIOB.

3. JlocTtaTouHble MPU3HAKU CXOJAUMOCTH 3HAKOMOIOKUTENbHBIX psiioB. [Ipu3Haku cpaBHEHHUS.

4. ]JloctaTounsle mpu3Haku cxoaumoctu Janambepa, Komu.

5. 3HakonepeMeHHbIE U 3HAaKOUepeIyIoIIuecs psbl, Mpu3Hak Jleionuia.

6. JlocTtaTouHbIN MpU3HAK CXOAMMOCTH 3HAKOTIEPEMEHHBIX PSI0B, A0COIIOTHAS U YCIOBHAs
CXOJMMOCTH PSJIOB, CBOMCTBA aOCOIIOTHO CXOAAIIUXCS PSIIOB.

7. Crenennsie psaabl. Teopema Abens. Paanyc, naTepBa u 001acTh CXOAUMOCTH CTETICHHOTO pAJa.
OCHOBBI TEOPHH BEPOSITHOCTEH U MATEMATHYECKON CTATHCTUKHA

8. Kitaccuduxanus coObITUI: 10CTOBEpHbIE, HEBO3MOXKHbIE, ClydaiiHble cOOBITUS. COOBITHS:
COBMECTHMBIE U HECOBMECTUMBIE; PABHOBO3MOYKHbIE; 3aBUCHMBbIE U HE3aBUCUMBIE;
IIPOTHBOIIOJIOKHBIE; TIOJIHAS TPYIIA COOBITHH.

9. Kilaccuueckoe onpesieneHne BepOsITHOCTU COOBITHS; €ro CBOMCTBA.

10. Anrebpa coObITuii. YciaoBHas BeposTHOCTh. [Ipoussenenue u cymma coobituii. Teopembl
YMHOKEHUS U CI0KEHUS BEPOSITHOCTEN.

11. ®opmyna nonHoit BepositHocTH. Dopmynsl baiieca.

12. Cxema noBTOPHBIX HE3aBUCUMBIX HcTibITanuil. @opmyiel bepuymninu, Jlannaca u Ilyaccona.



13. Cnyuaiinsie Bennuunbl: auckpetnsie (JJCB) u nenpepsiBabie (HCB). UncnoBsie XapakTepUCTHKH
CIy4alHbIX BEJIMYUH:

14. bunomuansHoe pacnpeaenenue JJCB.

15. ®dynkus pacnpeneneHys U mIoTHocTh BepositHocTeir HCB.

16. Hopmainenoe pacnpenenenue HCB.

17. loBepurenbHble HHTEPBAJIbI JJIs1 OLIEHKH MAaTEMaTHUYECKOTO OKUJaHUSL.

Oo6pazen h3x3aMeHAMOHHOT0 OHnJieTa
Bapuant Ne 0

3nakouepenyromuecs psaabl. Teopema JleitOnuna. Ouenka octaTka psja.

2. B xopobe 6 kpacHbIX M 4 cHHHX KapaHjamia. Haynmady W3BJIEKarOT Tpu KapaHjamia. Haiitu
BEPOSITHOCTh TOTO, UTO /IBA UX HUX - KPAaCHBIE.

3. B 00yBHYIO MacTepcKylo Uit pEMOHTA TIPUHOCST CcarloTy U Ty(hiu B cooTHoIeHnn 2:3. BeposTHocTh
KaueCTBEHHOTO peMoHTa st canor paBHa 0,9, a st tydens — 0,85. [IpoBenena npoBepka kauecTa
onHO# mapel oOyBH. Oka3zanoch, 4To 3Ta mapa oOyBM OTPEMOHTHpOBaHa KauecTBeHHO. Kakopa
BEpPOSATHOCTH TOTO, YTO 3TO a) carory; 6) Tydau?

=

[ee]

| ® |-
4. HccnenoBaTh HA CXOAUMOCTH YUCIIOBBIC PSJIBI: ZL Y ( \/_
n

0 n._n
5. Haiitn 06:1aCTh CXOJIMMOCTH CTEMEHHOTO PSIA: z
n=1

7.3. Tekyumuii KOHTPOJIb
O0pa3ubl KOHTPOJbHBIX PadoT
1 cemecTp

1) Hausr Touku ¢ koopaunatamu A(3;2;—-3), B(51,-1), C(1,—2;1) . Haiiru LA.
2) Haiitit 066EM TPEyroJabHOM MUPaMHIBI, TOCTPOEHHOMN Ha BEKTOpax a= (L4,-3), b=(2:2-2), C= (3;27) .
3) Useectusr koopmunatel tpeyromsanka ABC  A(3;2), B(—4;-1), C(4;4) . Haiitu: a) ypasHeHus:

BCEX CTOPOH TPEYrOJbHUKA, BBICOTHI TPEYroJibHUKA, MEIHAaHbl, OMCCEKTPUCHl U MPSAMOM, MPOXOIAIICH
yepe3 BepIIMHY TPEyroJibHUKA MapajyiebHO MPOTUBOJIEKAIIEH CTOPOHE; 0) pacCTOSTHUE OT BEPUINHBI JI0

IPOTHBOJIEKALIEH CTOPOHBI; B) yroJl B TpEyroybHuKe (npy Bepunre B).
4) TlpuBecTH K KAHOHUYECKOMY BHy YPaBHEHHE KPUBO# 2-T0 MOpsiKa

X? +4y? —2X-56Y +181=0 u crenars cxemMaruueckuii YepTexk.
5) Hanucarb ypaBHenme minockoctd, npoxomsuieii wepes touky M;(1,3;4) nepnennukynsproii x
IUIOCKOCTSM, 3aaHHbIM ypaBHenusamu 2X+3yY+2—-1=0, 3Xx—-y+2z-2=0.

6) BeIuucIuTh mpeaeibl, mpuMeHss npasuito Jlomuras:
2 .3
a) lim 5x X +7x; 6) Ilm[ 20 2 )

e 2xt 4 By 5\ x2 —25 x—5
2 cemecTp

y

2
1. Haiitn yacTHble Tpou3BoaHbIe |-ro mopsaka GpyHkmii: 1), - X = 4y 2) z =arccos?. -
X

3x+y?'
2. Haiitn mpomsBoaHyto GyHKIMH U= X’y + y°z®> B Touke P(1;-1,3) mo HampaBieHHIO OT 3TOM

Touku k Touke P, (5;2,1).



3xdx dx 2
3. Haiiru unterpans a) IX—, 0) J.ﬁ ; B) .([(3X + 2)cosx dx.

+4
4. Haiitu pemenue IY: Xy"—Y' = x%e*.
3 cemecTp
0 n3 0 3ﬂ
1. Yccnenosarh 9MCIOBEIE PAABI HA CXOAUMOCTB: ) Y, —— 0) —on
n=1(3n )I n=1 (n+1)
n+1 2n + 1

2. WccrnenoBaTh Ha yCIOBHYIO, a0COTIOTHYIO CXOIUMOCTD: z (—
n=1 n(n+1)

3. Haiiti 0651acTh CXOAMMOCTH CTETIEHHOTO psija: z [n + Zj X",
n+4
4. Pemuts 3agauy. Cpeau 25 cTyIeHTOB TpyIIbl, B KoTopoil 10 neByiiek, pa3pirpbiBatoT 6 OMIeToB Ha
CTYyJEHUYECKYIO BecHy. Haliire BeposiTHOCT TOTO, YTO Cpe obagaTenell OUIeToB OKaxyTcs 3
JICBYIIIKH.
5. Haiitn uncnossie xapakrepuctuku CB X: M (X); D(X); o(X), ecnu oHa 3aaHa psjiom:
X -5 2 3 4

P 0,4 0,3 0,2 0,1




7.4. OnucaHue nokasaresjei u KPpUTEPUEB OCHUBAHUSA KOMIIETEHIIMH HA PA3JHYHBIX 3Talax ux (l)OpMHpOBaHI/Iﬂ,
OITHCAHHE HIKAJIBI OICHUBAHUA

Taoauna 7
I Kpurtepun oneHnBaHus pe3yJIbTATOB 00y4eHUsI HaumenoBanue
JIAHMPYeMble pPe3yJIbTAaThl 0CBOEHHUS
Py KOMpl'lezeHIII/II/I menee 41 41-60 6an108 61-80 6a10B 81-100 6a/10B OLEHOTHOT'0
0as10B (ya1oBJI€eTBOPUTEIbH (xopomo) (oTaMuHO) cpeacTBa
OIIK-2. CnocoGeH ocymecTBIsATh cO0p, 00pabOTKy M CTATHCTUYESCKUN aHATIU3 JaHHBIX,
HEOOXOUMBIX ISl PEIIEHUS TOCTABIEHHBIX YKOHOMUYECKUX 3a]1a4:
3HATB: METOAbI pCHICHNA CUCTEM JIMHEWHBIX
anredbpanvecKkux ypaBHEHHH, OCHOBBI
nudepeHIIPOBAHIS i HHTETPHPOBAHHUS Cdopmuposantbre, CopMupoBaHHEIe
o ®parMeHTapHble HO COZIEpIKaIlHe
bynkuui, pemenns auddepeHnantbHbIX p P HemnosnHbie 3HaHMs Aepaalil CHUCTEMATUYECCKUE
. 3HAHHA OTJENbHBIE TTPOOEITHI
YpaBHCHHWH, OCHOBHBLIC ITOJIOKCHUA TECOPUHU 3HAHUS
3 5 3HaHUA KommrekT
BEPOATHOCTECHU U MAaTEMATUICCKOU CTaTUCTUKU, o
3aJIaHuM IS
T U PALOB.
cop piano KOHTPOJIBHBIX
YMerTb: IPUMEHTH CBOU 3HAHUS K PELICHAIO paGoT, BapHAHTHI
. YMeHus noiaHele .
IMPAKTUYCCKUX 3a7a4; IMOJIb30BaTbCA YacTUYHBIC HeromHLte - R ’ C(bOpMI/IpOBaHHBIC 3aJIaHuM IS
MAaTEMaTU4ECKOW JTIUTEPATYPOU ISl U3YUCHHUS YMEHUS ™ 6I[ nyckaror H6 YMEHHUS CaMOCTOATEIbHON
HEeOOJIbIINE OMNOKH
WH)KEHEPHBIX U 5KOHOMHYECKUX BOIIPOCOB. paboThI, BOMPOCHI
no Ttemam  /
Baaners: MeTogamu pemieHus 3a1a4 anreOpsl 1 paszenam
reomMeTpuu, TudhepeHnaIbHOro U
puH, g hepen B crcremaTnueckom ANCIATITTAHEBI
MHTETPATBHOr0 UcuucieHus, muddepeHnnanbHbIx Yactuunoe | Hecucremarnueckoe YcneurHoe u
9 PUMEHEHUU HABBIKOB
YpaBHEHHH, METOJIaMU TIOCTPOCHUS BJIaJICHHE IpUMEHEHNE JS—— CHCTEMaTH4YeCKOe
MaTeMaTHYECKUX MOJIEIIEN VIS 3a/1a4, HaBBIKAMHU HaBBIKOB HI})IO et NPUMEHEHNE HaBBIKOB

BO3HHKAIOIINX B HH)KCHGpHO-BKOHOMH‘-I@CKOfI
IIPpaKTHUKC.




8. OcobennocTn peaim3anuu JTHCHUIIMHBI VI HHBAJIUA0B U JIMIl ¢ OrPaHUYCHHBIMHU
BO3MOKHOCTHMM 3I0POBbS

JUist  OCyIIECTBIIGHHUSI TPOLEAYP TEKYLIEro KOHTPOJS YCIIEBAEMOCTH U IMPOMEKYTOUHOU
aTTecTaluy 00yJaromMXCst CO31aHbl (POH/IBI OLIEHOYHBIX CPECTB, aJalTHPOBAHHBIC Ul HHBAIHUIIOB U
JUI C OTPAaHMYCHHBIMH BO3MOXHOCTSIMH 3[0POBbS M IO3BOJIAIONINE OLECHUTH IOCTIKEHHE HMH
3alUTAaHUPOBAHHBIX B OCHOBHOH 00pa30BaTENbHON IMpOrpamMMme pe3yiabTaToB OOy4YeHHS W YPOBEHBb
c(OPMHUPOBAHHOCTH BCEX KOMIIETCHIMH, 3asBICHHBIX B 00pa3oBarenbHO# mporpamme. Popma
MPOBEACHUSI TEKYyIIeW aTTecTallii sl CTYASHTOB-WHBAIMIOB YCTAaHABIMBACTCS C  YUETOM
WHIUBHUIYAIBHBIX MCUXO(U3NIECKUX OCOOCHHOCTEH (YCTHO, NMMCBMEHHO Ha Oymare, MUCHMEHHO Ha
KoMmmbioTepe, B (popme TectupoBanus W T.1.). Ilpum TecTmpoBaHMU st cIaOOBHIAMIMX CTYACHTOB
MCTIOJB3YIOTCS (DOH/IBI OLEHOYHBIX CPEJICTB C YKPYIMHEHHBIM mpudroMm. Ha sk3amen mpuriamaercs
COTIPOBOKJAIONINH, KOTOPBIH 00ecreunBaeT TEXHHUYECKOE COMPOBOXKIEHHE CTyAeHTy. llpm
HEOOXOIMMOCTH CTYAEHTY-HHBAIUAY TPEJAOCTABISACTCS JOMOJHUTEIHHOE BpEeMsl IS TOIATOTOBKH
OTBETa Ha dK3aMeHe (i 3auere). OOydaronmecss ¢ OrpaHUYCHHBIMU BO3MOXHOCTSIMU 37I0POBbSI, U
oOyyJaromuecs: HMHBAJIUAbI OO0ECIIEYMBAIOTCS TEYATHBIMH M AJIEKTPOHHBIMH 00pa30BaTebHBIMU
pecypcamMu (TIporpaMMbl, ydeOHBIE TOCOOUS i CaMOCTOSATENhHOW paboThl W T.n.) B ¢opMmax,
QIaITHPOBAHHBIX K OTPAaHUICHUSM UX 3JI0POBbS ¥ BOCIIPUITHS WH(DOPMAIIHH:

1) TUTS THBITUIOB ¥ JIMI] C OTPaHNYEHHBIMU BO3MOKHOCTSIMH 3/I0POBBSI 10 3PEHUIO0:

- s cJenbIX: 33aJaHds JUIS BBIOJHEHWS HAa TPAKTHUYECKUX 3aHATHIX O(OPMIISIOTCS
penbedHO-ToYeuHbIM mpudToM bpaiins , mud0 3a4UTHIBAIOTCS ACCHCTEHTOM; NMMCHMEHHBIC 3aaHUS
BBITIOJTHAIOTCS Ha Oymare penbedHO-ToYeuHbIM mipudToM bpaitns nmmbo HaIUKTOBBIBAIOTCS
ACCHCTEHTYy; OOydarouuMmcsi JUIsl BBIMOJHEHMsI 3aJaHusi TpU HEOOXOJWMOCTH MPEIOCTaBISETCS
KOMILJIEKT MUCBMEHHBIX MPUHAAICKHOCTEH M Oymara Juis mucbMa peiabedHO-TOUYEUHBIM MIpU(TOM
bpaiins;

- 11 ¢J1a00BUASAIIMX: 0OecreunBaeTCsl MHAUBHUIYaIbHOE PABHOMEPHOE OCBELICHUE HE MEHEe
300 mrokc; oOywaromuMmcsi [Ajs BBINOJHEHUS 3aJaHUs MpPH HEOOXOJUMOCTH MPEIOCTaBISETCS
YBEJIMYUBAIOIIEE YCTPOICTBO; BO3MOXKHO TaKK€ HCIIOJIb30BAHME COOCTBEHHBIX YBEIMYMBAIOIINX
YCTPOICTB; 3aaHUS [IsI BHITIOJIHEHUS 3aJaHUI 0(OPMIISIOTCS YBEIHUEHHBIM HIPH (PTOM;

2) JUIS UHBAJIUOB U JIUL C OTPAHUYCHHBIMU BO3MOKHOCTSIMU 3/I0POBbS MO CJYXY:

- I8 TJIYXuX U caaldocJblIaIMX: OO0ECleuynBaeTcss HaludMe 3BYKOYCHIIMBAIOIIEH
anmnapaTypsl KOJUIEKTUBHOTO TOJIb30BaHUS, MPU HEOOXOJUMOCTH OOy4YaIOUIUMCS MPEIOCTaBIIAETCS
3BYKOYCHJIMBAIOIIAsl ~ammapaTypa WHAMBUAYAJIbHOTO IOJIb30BAHUS;, MPEIOCTABISIOTCA YCIYTH
CYpAOIEPEeBOTUHKA;

- VIS CJIeNOrJyXHX JOIyCKaeTcs TMPUCYTCTBHE AacCCUCTEHTA, OKAa3bIBAIOIIETO YCIYrd
tudaocypronepeBoaunka (MOMUMO TpeOOBAHUM, BBIMOJHSIEMBIX COOTBETCTBEHHO MJIsi CJEMbIX H

TIIyXUX);

3) U JIMI C TSDKENBIMM HapyIIEHUsIMHM pedd, DIIYXUX, ClIa0OCHbIIIAINX JIEKUUU U
CEeMMHapBbI, IPOBOIUMBIE B YCTHOH (opmMe, MPOBOAATCS B MUCbMEHHOH (GopMme;

4) U1l MHBAIKAOB M JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 37I0POBbs, MMEIOLIUX

HapYILIECHHS] ONOPHO-ABUIaTebLHOI0 annapara:
- JUI JIMI ¢ HApYIIEHUSMH OTOPHO-/BUTATENLHOTO ammapara, HapyleHUsIMH JBUTaTEIbHBIX
(GyHKUIMH BEpXHHUX KOHEYHOCTEH WM OTCYTCTBHEM BEPXHHUX KOHEUHOCTEH: MHCbMEHHBIE 3a/IaHMs
HA/IMKTOBBIBAIOTCSI ACCUCTEHTY; BBIIIOJHEHHUE 331aHUH (TECTOB, KOHTPOJIBHBIX paboT), MPOBOAUMBIE B
MUCHMEHHOM (hopMe, MPOBOAATCS B YCTHOH (opme myTeM ompoca, 6ecesibl ¢ 00ydaronumcst.



10.

11.

12.

9. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 00ecTeueHue JUCIUIIMHBI

9.1. JIutepatypa
bepmant A. ®., ApamanoBuu M. I'. Kparkuii kypc maremarnyeckoro anammusza. — CIIO.:
WznatensctBo «Jlanby, 2005.
Hanxo I1. E., [Tonos A. I'., KoxxeBuukosa T. f. Beiciiast maTemaTuka B ypaXKHEHUSX U 3a/1a4ax:
VYueb. mocobue aist By30B. — M.: OO0 «M3patensctBo ACT»: 000, 2000. «M3narensctBo «Mup
u oOpazoBanuey, 2014.
Harancon, W.I1. KpaTkuii Kypc BBICIIEH MaTeMaTuKu [ DJIEKTPOHHBIN pecypc]: yueOHoe mocodue.
— OmnekrtpoH. pman. — CII6.: Jlams, 2009. — 728 c¢. — Pexum pgoctyna:
http://e.lanbook.com/books/element.php?pll_id=283.
[Terpymko, M.M. Kypc Bbicmieldi MaremaTukd. BBegeHne B MaTEMAaTHYECKHM aHaIU3.
HNudbdepenunansaoe ucuucieHue. JIEKIUU W TPaKTUKyM [DJIEKTPOHHBIN pecypc|: ydeOHOe
nocobue. — OnektpoH. man. — CII6.: Jlawp, 2009. — 288 c¢. — Pexum pnocryna:
http://e.lanbook.com/books/element.php?pll_id=302.
ITerpymko, N.M. Kypc Beiciieit MmaTemaTuku. HTErpasibHOE ucuncieHne. ®yHKIIMN HECKOIbKUX
nepeMeHHbIX. JuddepeHiuanpapie ypaBHeHUs. JIeKIuu U npakTuKyM [DIeKTpOHHBINA pecypce] :
yaeObHoe mocobue. — OnektpoH. gaH. — CII6.: Jlanp, 2008. — 606 c. — Pexxum noctyna:
http://e.lanbook.com/books/element.php?pll_id=306.
ITucemennsprit JI. T. Koncnekr nekuuid mo Beicuiedn maremaruke. [lomnerii kypc. — M.: Beicmas
mkoia, 2013.
CanpoB A. A. KpaTkuiil Kypc BeICIIEH MaTeMaTUKH, TOM. 1, Tom 2. — ['po3Hslii, 2014.
baraeea M. T. COopHuK 3afay IO JIMHEHHOM M BEKTOPHON anrebpe W aHAIUTUYECKOM
reometpun.— ['po3ubiin, UIIL I'THH, 2007.
Hamaesa JI. III., Maramesa X. II. Metoanueckoe mocoOue mo M3y4eHHIO paszziena «Psapi». —
I'posusriit, UL I'THU, 2007.
Hamaesa JI. III., CocnambekoBa JI. C. CoOopuuk 3amau. JuddepeHnnanbapie ypaBHEHHS. —
I'posusrit, UIIL I'THH, 2010.
MaromaeBa M.A., Mcaesa JI.M. [Ipaktukym mo Beiciieit matematuke. Yacts 1 (yuebHO-
METOIUYECKOE TIOCOOME /IJIsl CTYIEHTOB SKOHOMUYECKUX crienaibHoCTel). — ['po3nbrit: UL
I'THU, 2011.
MaromaeBa M.A., Mcaesa JI.M. [Ipaktukym mo Beiciieit matematuke. Yacts 2 (yueOHO-
METOIMYECKOE TIOCOOME /IJIsl CTYIEHTOB SKOHOMUYECKHUX crienaibHocTel). — ['po3nbrit: ML
ITHTY, 2014.

9.2. MeToMyecKre yKa3aHus AJ11 00yJaronuxcs 10 OCBOCHUIO TUCIUIUIAHBI (CM. MPHIIOKCHHE).

10. MaTepuaJbHO-TeXHHYECKOe o0ecneyeHne JUCIUNINHBI

3a Ka(berOﬁ «Bricmas u IMpUuKiIaaHad MaTCMaTHKa» B I'NITaBHOM y‘Ie6HOM KOPITYyCC 3aKpCIIJICHBI

nekuuoHHast ayautopuss Ne 1-16, aynutopuu Ui TMpOBEACHHs MpakTU4YecKuX 3aHsATHH NeNe 2-12

2-27, 2-29, 2-31, 2-33, 2-35, 3-43, GOJBITMHCTBO U3 KOTOPBHIX OCHAIIEHO TAOJUIIAMH, TpaduueCKUM

MaTepuajioM, 4€pTeiKaMu II0 JIMHEMHOMN anre6pe, OJICMCHTaM BeKTOpHOﬁ anre6pbl, AHAJIUTHUYECKOMN

reoMeTpuy, IudQepeHINaIbHOMY HCUUCIEHUI0 (YHKUUNA OJHOW MepeMeHHON, HMHTerpalibHOMY
ucuucnenuto. B ayautopum 3-10 pasmemeH kommbloTepHbll kiacc. Ha kadeape wumerorcs
MHTEPAKTUBHAS J0CKA U IIPOEKTOP.
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IIpunoxenue
MeTtoauyeckue yKa3aHHUs 110 OCBOCHHUIO JMCUMILNIMHEI «MaTeMaTHKa»

1. Meroanueckue ykKa3aHusi s O0y4alOIIMXCH MO0 IUVIAHUPOBAHUI0O W OPraHU3ALMU
BpeMeHH, He00X0AUMOr0 VIS OCBOCHHS TUCHHUIIMHBI.

W3yueHne pekoMEHIyeTcs HauyaTh C O3HAKOMJICHHs C paboyeil mporpaMMoil JUCIHILIUHEI, €e
CTPYKTYpO#l M COAEp)KaHUEM pa3lesioB (MomayJei), (GOHIOM OICHOYHBIX CPEICTB, O3HAKOMHUTHCS C
y4eOHO-METOANIECKUM U HH()OPMAIIHOHHBIM 00eCrieueHNeM JUCIUTUIAHBL

HuctuiuimHa «MaremaTtuka» COCTOMT W3 CBSI3aHHBIX MEXAy co00I0 TeM, 00eCreuyMBaIOMINX
[IOCJIE0BATEILHOE 3YUYEHUE MaTepuaa.

OO0yuenue o aucuuIuiMHe «MaTemMaTHKa» OCYIIECTBIISIETCS B CIEAYIOIIMUX (GopMax:

1. Ayautopnsle 3aHATUS (JIEKIIMU, TPAKTUUECKHUE).

2. CamocrosTenbHas paboTa cTyaeHTa (MMOATOTOBKA K JIEKIMAM, TMPAKTHUYECKUM  3aHSATHSIM,
TeCTaM M UHBIM (JOpMaM MUCbMEHHBIX pabOT, MHAUBUAYaJIbHAS KOHCYJIbTAIHS C MPENO/IaBaTEIEM).

3. MHTepakTuBHBIE (GOPMBI IPOBEICHUS 3aHIATHH (KOJTIOKBIYM, JICKIHS U AP. GOPMBI).

VY4eOHbli MaTepuas CTPYKTYPUPOBAaH U M3y4EHHME IUCUUILIMHBI MPOU3BOAUTCS B TEMATHUYECKOM
nocyeoBaTeabHOCTH.  KaxaoMy MNpakTHYeCKOMY 3aHATHIO M CaMOCTOSTEIbHOMY H3yYEHHIO
MaTrepuaia MIpeaIIecTBYeT JIeKIus Mo JaHHOW Teme. OOyuaroluecss caMOCTOSITENbHO MPOBOJIST
MIpPEe/IBAPUTENIbHYIO0 TOJArOTOBKY K 3aHSATHIO, MPUHUMAIOT AaKTUBHOE M TBOPYECKOE YyYacTHE B
0OCY)KJIEHUH TEOPETHUUYECKUX BOMPOCOB, pa3zdope MpoOJIeMHBIX CHUTyallMii M TMOWCKOB IyTeH HX
pemieHus. Muorue mnpoOneMbl, H3ydaeMble B Kypce, HOCST JAUCKYCCHOHHBIM XapakTep, uTo
MpeIoiaracT UHTEPAKTUBHBINA XapakTep MPOBEICHUS 3aHATUN HAa KOHKPETHBIX IpUMepax.

OrnrcaHue MocaeI0BaTeIbHOCTH JICUCTBUIN 00yUarOIIEeTOCs:

[Ipn wu3yyeHuM Kypca cjenyeT BHUMATENbHO CIylIaTh W KOHCIEKTHUPOBaTh MaTepua,
U3NlaraéMblii Ha ayIUTOPHBIX 3aHATUAX. [l ero mMoHMMaHMS M KAayeCTBEHHOTO YCBOEHUS
PEKOMEHIyEeTCs CIEAYIOasi MOCIEA0BATEIbHOCTD ICHCTBUM:

1. Tlocne okoH4YaHMs Y4eOHBIX 3aHATUN JUISl 3aKpEIUICHUs] MaTepuaja MpOCMOTPETh U 00ayMarh
TEKCT JICKITUH, TIPOCIYIIaHHOM CeroHs, pa3oOpaTh paccMoTpeHHbIe mpuMepsl (10 - 15 munyT).

2. Ilpy mOArOTOBKE K JIEKIUH CIEAYIOIIEr0 JHSA MOBTOPUTH TEKCT MPEeAbIAyIIel JeKIuH,
MOAyMaTh O TOM, Kakasi MOXKET ObITh cienytomas teMa (5 - 10 Munyr).

3. B teuenue Henenu BBIOpaTh BpeMs Il pabOTHI C JIUTepaTypoit B ondmmoTeke (mmo 1 gacy).

4. Ilpu mOAroTOBKE K MPAKTUYECKOMY 3aHSTHIO TOBTOPUTH OCHOBHBIE MOHATHS MO TeMe, U3YUUTh
npuMepbl. Peliasgs KOHKPETHYIO CHUTYallMIO, - MPEIBApUTENbHO TMOHSTh, KAaKOH TEOpeTHYeCKHi
MaTepual Hy)KHO MCIOJIb30BaTh. HaMeTUTh IJ1aH perieHus, monpoboBaTh Ha €ro OCHOBE PEeIInTh 1 - 2
MIPAKTUYECKHUE CUTYaLIUU.

2. Metoauyeckue yKa3zaHusi o padore o0y4arouuxcsi BO BpeMsi NpoBeleHHUs JeKIUii.

Jlexkiuu naroT 00y4aromMMcsl CUCTEMATU3UPOBAHHBIC 3HAHUS M0 JUCIHIUIMHE, KOHIECHTPUPYIOT
WX BHUMaHHE Ha Haubojee CIO0XKHBIX M BaXHBIX BompocaX. Jlekmuu O0OBIYHO U3JaralTcs B
TPaJAULIMOHHOM MU B MpoOiIeMHOM cTuie. s CTyAeHTOB B OONBIIMHCTBE CIy4aeB B MPOOIEMHOM
ctunie. [IpoOaemMHBI CTUIB MO3BOJSET CTUMYIHPOBATH AKTHBHYIO TO3HABATENBHYIO JESTEIBHOCTh
oOyuaronuxcs ¥ UX MHTEpeC K JAUCHUIUINHE, (OPMHUPOBATH TBOPYECKOE MBIIUIEHHE, MpUOerath K
MPOTUBOTIOCTABNIEHUSIM M CpaBHEHUAM, JenaTh OOOOIIeHHsS, aKTHUBU3UPOBATh BHHMAaHUE
oOyJaronuxcs MmyTeM MoCTaHOBKH MPOOIEMHBIX BOIPOCOB, MOOMIPATH AUCKYCCHIO.

Bo BpeMs NeKIMOHHBIX 3aHATUI PEKOMEH]IyeTCsl BECTH KOHCIIEKTHPOBaHUE y4eOHOTO MaTepuana,
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oOpamatb BHUMaHKE Ha (POPMYJIMPOBKH U KaTETOPUH, PACKPBIBAIOIINE CYTh TOTO HJIM MHOTO SIBJICHUS,
WM MPOLIECCOB, BBIBOBI U MPAKTUYECKUE PEKOMEHAALINHY.

KoHcmekT nexnuu Jiydmie MoApa3/eNiaTh Ha MYHKTHI, COOJMIOAas KpPacHyl CTPOKY. DTOMY B
00bIION cTeneHn OyIyT CIOCOOCTBOBATH BOMPOCHI TUIaHA JIEKIIMHU, TPEUIOKEHHBIE MTPETo1aBaTeIIsIM.
Cnenyer oOpamaTh BHUMAaHHE Ha aKIEHTBI, BBIBOJBI, KOTOpBIE JeNaeT MpernojaBareib, OTMeYas
Hanboyiee BaKHBIE MOMEHTHI B JIGKIMOHHOM MaTepHalieé 3aMEUaHHSIMH «BAXHO», «XOPOIIO
3allOMHUTH» U T.I. MOXHO JenaTh 3TO U C IOMOILIBIO Pa3HOLBETHBIX MapKepoOB MU pPYUEK,
MIOAYEPKUBAsi TEPMUHBI U OTIPECICHUSI.

IlenecooOpa3zno pa3paboTarh COOCTBEHHYIO CHUCTEMY COKpAIICHHH, aOOpeBHATyp W CHMBOJIOB.
Opnako npu nanbpHeueln paboTe ¢ KOHCIIEKTOM CHUMBOJIBI JIYUIlI€ 3aMEHUTh OOBIYHBIMU CJIOBAMM JIJISI
OBICTPOTO 3pUTEIBLHOTO BOCIIPHUITHS TEKCTA.

PabGoras Hajg KOHCHEKTOM JIEKIUH, HEOOXOJAMMO UCIOJb30BaTh JIUTEPATYpPy, KOTOPYIO
peKoMeHA0Baa IpenojaBatenb. VIMEHHO Takas cepbe3Has, KpOIOTiuBas paboTa € JEKIMOHHBIM
MaTepHUaJIoM MO3BOJIMT INTyOOKO OBJIAJETh TEOPETUUECKUM MaTEPUATIOM.

Temaruka nekuuii qaercs B padboueid mporpaMMe AUCIUIIINHBIL.

3. MeToauyeckue ykazaHusi 00y4aomuMcst 0 NOAroToBKe K NPAKTHYECKUM 3aHATHAM.

Ha npaxTtuueckux 3aHATHUSX NPUBETCTBYETCS AaKTUBHOE Y4acTHE B OOCYXKJIEHHUU KOHKPETHBIX
CUTYaIii, CHOCOOHOCTh Ha OCHOBE MOJYYEHHBIX 3HAHUN HAXOAUTh HanboJiee 3pPEKTUBHbBIE PELICHUS
MOCTABJIEHHBIX MpoOJieM, YMEThb HaXOJWUTh IMOJIE3HBIN JOTOJHUTENbHBIM MaTephal 1O TeMaTHKe
CEMHHAPCKUX 3aHSATHI.

CryneHTy peKOMeHayeTCsl cleaAyIonasi cxeMa MOArOTOBKU K MTPaKTUUYECKOMY 3aHSTHIO:

1. O3nakomyIeHHE C IIJJaHOM MPAKTHYECKOrO 3aHATHSA, KOTOPBIM OTpa)kaeT coJiep:KaHue
MPEJI0KEHHON TEMBI;

2. [IpopaboTaTh KOHCTIEKT JICKIIHIA,

3. IlpounTaTth OCHOBHYIO JIUTEPATYPY.

B nporiecce moAroToBky K MPakTUYECKUM 3aHATUSM, HEOOXOAUMO 00paTUTh 0c000€ BHUMaHuE Ha
CaMOCTOSITENIbHOE M3yYEHHE PEKOMEHJOBaHHOM juTeparypbl. [Ipu Bceli MoMHOTE KOHCIIEKTHPOBAHUS
JIEKIMU B HEM HEBO3MOXKHO H3JI0XUTh BeChb MaTepuai HM3-3a JIMMHUTa ayaUTOPHBIX 4yacoB. [loatomy
camMocTosiTelibHasg pabota C ydyeOHMKaMH, YUE€OHBIMU TOCOOUSIMH, HAy4YHOM, CHpPaBOYHOU
JUTEpaTypoil, MarepualiaMd T[EepHUOJUYEecKUX u3laHuid u UMHTepHera sABiseTcs HaumbOosee
3¢GEeKTUBHBIM ~ METOJOM  TOJY4YEHHS JOTOJHHUTEIbHBIX 3HAHHWI, TO3BOJIAET 3HAUYUTEIHHO
aKTUBU3MPOBAThH IpoLiecC OBIaneHUs HHQopMaluen, crnocobcTByeT Oosee TITyOOKOMY YCBOSHHIO
M3y4aeMoro Marepuaina, (opMUPYET y CTYACHTOB OTHOIIEHHE K KOHKpETHOU mpobieme. Bce HOBBIE
MOHATHS MO H3y4yaeMoil TeMe He0OXOJWMO BBIYYUTh HAaW3YCThb M BHECTH B IJIOCCapUid, KOTOPBIH
1enecooOpa3Ho BECTH € CaMOro Havaja U3y4eHHs Kypca;

4. OTBeTUTH Ha BOIMPOCHI IJIaHa MPAKTUYECKOTO 3aHSITHUS,

5. BBIMOTHUTH TOMallIHEee 3aaHUE;

6. IIpopaboTaTh TeCTOBBIC 3a/1aHUS U 337a4H;

7. Ilpu 3aTpyaHEeHUsAX cHOpMYIHUPOBATh BOIPOCH! K ITPETOAaBATENIO.

Pe3ynprar Takoit paboThl JOJKEH MPOSIBUTHCA B CLIOCOOHOCTH CTY/EHTa CBOOOJHO OTBETUThH Ha
TEOPETHUYECKHE BOIPOCHl NMPAKTHUKyMa, BBICTYNaTh M y4acTBOBaTh B KOJUIEKTUBHOM OOCYXJIEHUU
BOIIPOCOB M3Yy4aeMOU TEMBI, IPABUIILHO BBINOJIHATH IPAKTUYECKUE U UHBIE 3a1aHUs, KOTOPBIE JAKOTCS
B (DOHJIE OIICHOYHBIX CPEACTB AUCHUIUINHBI.
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4. MeToanyecKue yKa3aHUusi 00y4alOIMMMCs 110 OPraHU3aliU CAMOCTOATEIbHOH padoThl.

Lenp opranu3anyu caMOCTOSITENFHON paboThl 1Mo aucHumuinHe «MareMaTHkay - 3TO yriyoiieHue
U pacliupeHue 3HaHWM B o0O0JacTH  MareMaTuku; (QopMHpOBaHHME HaBbIKa M HMHTEpeca K
CaMOCTOSITEJIbHOM M03HABATEIbHON JESITEIbHOCTH.

CamocrosTenpHas paboTa 00yJaroUIUXCsl SBISIETCS BaXXHEWIIMM BUIOM OCBOCHHUS COJCPIKAHUS
JTMCUUIUIAHBL, TIOJITOTOBKH K MPAKTUYECKUM 3aHATUSM U K KOHTPOJIbHOW padote. Croza e OTHOCATCS
U CaMOCTOATEIbHOE YIJIyOJIEeHHOE U3ydeHHe TeM aucuuiuiuHbl. CamocrosiTtenbHas —pabora
npeacTaBiser co0oi MOCTOSIHHO JCWCTBYIOUIYIO CHCTEMY, OCHOBY 00pa3oBaTEIBHOTO Ipolecca U
HOCHT HCCIICIOBATEIbCKUI XapaKTep, YTO MOCIYXHT B OyAylleM OCHOBaHHMEM Ui HAIHCAHUS
BBIITYCKHOW KBaJTU(PHUKAIIMOHHON pabOThI, MPAKTHYECKOTO IPUMEHEHHUS TIOJTYIEHHBIX 3HAHUH.

Opranuzanys camMOCTOSITETbHOM paboThl 0Oy4aIOUIUXCS OPUEHTHPYETCS HAa aKTHUBHBIE METO[bI
OBJIQZICHUSl 3HAHWSMH, pA3BUTHE TBOPUYECKHX CIIOCOOHOCTEH, TMepexoJ OT TMOTOYHOTO K
UHIUBUAYAIU3UPOBAHHOMY OOYYEHHIO, C YIE€TOM NOTPEOHOCTEN U BO3ZMOXKHOCTEHN TMYHOCTH.

[IpaBunbHast OpraHW3anys CaMOCTOSTENBHBIX y4YeOHBIX 3aHATHHA, WX CHCTEMaTHYHOCTH,
1enecooOpa3zHoe IJIaHMPOBAaHUE paboOyero BPEMEHU MO3BOJIAET CTYAEHTAM pa3BUBAThb yYMEHUS U
HaBBIKM B YCBOCHHWU M CHCTEMATH3aIlMU NMPHOOpPETaeMBIX 3HAHWH, 00ECTeUunBaTh BBHICOKUN YPOBEHb
YCIIEBaEMOCTH B TIEPHO]] 0OyUEHHSI, TTOJTyIHTh HABBIKH MTOBBIIICHHUS TIPOPECCHOHATBHOTO YPOBHSL.

CamocTtodaTrenbHas paboTa peaanu3yercs:

- HETMOCPEICTBEHHO B IMPOIIECCE ayTUTOPHBIX 3aHATHIA - Ha JICKIHX, TPAKTHYECKUX 3aHITHAX;

- B KOHTaKT€ C MpEeroJaBaTesieM BHE PaMOK pAcHHCaHUs - Ha KOHCYJIbTAIMAX MO y4eOHBIM
BOTIPOCaM, B XOJI€ TBOPYECKHX KOHTAKTOB, NMPH JHKBUAAIUHN 33J0JDKEHHOCTEH, TIPU BBIIOJHEHUU
WHIUBUAYAIbHBIX 3aJJaHUI U T.1.

- B OmOmmoTeke, 1oMa, Ha Kadeape IpH BBHITIOJHEHUH 00YJaroIIUMCs YI€OHBIX W MPAKTUUECKHUX
3azad.

Buast CPC u kpuTepuun o1ieHoK

(mo 6ammpHO-periTuHTroBOM cucteMe [ THTY, CPC onenuBaercs B 15 6aiioB)

KounTtponbHas paborta

KomnokBuym

Tembl 111 camocTOSITENILHOM pPa0OTHI MNPOMUCAHBI B paboueil mporpamMme JUCHMILTAHBL
O¢ddexTUBHBIM CpPEACTBOM OCYILECTBICHUS OOYYarOIIMMCS CaMOCTOSATEIbHOW pabOThl SIBISETCS
ANIEKTpOHHAs HMHQPOPMAIIMOHHO-00pa3oBaTelbHasl Cpela YHHUBEPCUTETa, KOoTopas oOecrnednBaet
JOCTYIl K y4eOHBIM IJIaHaM, pabodyuM MporpamMmaM JAUCUUIUIMH (MOAYNeH), MPAaKTHK, K WU3JIaHUSIM
AIIEKTPOHHBIX OMOIMOTEUHBIX CUCTEM.
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