denepajibHOE TOCYAAPCTBEHHOE 00pPa30BaTe/IbHOE OI0/KETHOE YUpeK/IeHHe
BBICILIEr0 00pa3oBaHus
«OPUHAHCOBbBIM YHUBEPCUTET

TP TIPABUTEJbCTBE POCCUMCKOMN ®EJIEPAIIUN»
(PuHAHCOBBIM YHMBEPCHUTET)

Apociaasckuil puiinaa OUHyHHBEpPCUTETA

Kadenpa «Ixonomuka u GpuHaAHCHI»

COI'JIACOBAHO
YTBEPATAIO)
["enepanuubiil Aupexrop ;'lf!pel\"TO|)

[TAO «ABToansens» ﬂpomascxom d)mmmm

Dunynusepentera

'2?/ B.A. Ksaa
/ :

(Apocnasckyiy MOTOPHLIH 3aB0/)

 AA Matiowmu

«09y» urons 2026 r. «16y» nronsa 2026 r.

Astop: I'.H. Uybpuna
MATEMATHUKA

PabGouyas nporpaMmma IucCHUIIMHBI
JUTSL CTYZICHTOB, OOYYAFOIIMXCS 110 HATPABJICHUSM TIOJITOTOBKH
38.03.01 «DxoHOMHUKAY
npodwib: «bu3Hec-apXUTEKTypa U aHATUTHKAY)
(ounast hopma 00yueHUs)

Pexomenoosano Yuenvim cosemom Apocnasckozo guruana Qunynueepcumema
(npomoxon Ne 6 om 16.06.2026)
0O006pero kagedpoti « IKOHOMUKA U PUHAHCHLY

(npomoxon Ne 6 om 04.06.2026)

Apocaasab 2026



COILEPKAHHUE

1. J 8 B0 70 (<5 ()= T 05 04 CSIa 0% (0100700 01050 503 G 3

2. Ilepeyenpb IIAHUPYEMBIX PE3YJIbTaTOB O0YUYECHHs MO AUCLHUIUIMHE C YKa3aHUEM HUHAMKATOPOB
UX JTOCTHXKEHUS U ITIAHUPYEMBIX PE3YIBTATOB OOYUCHMS. ... veeuveeiureesieessreesieessneesneessneessesanneesnnesnnes 3

3. MecTo AMCUUIUINHBI B CTPYKTYPE 00Pa30BATEIBHON IPOTPAMMBI ......vivviieesriniresieesresnneseeesnenns 5

4. O0beM JUCHUTUIMHBI (MOTYJIs1) B 3a4€THBIX €IMHUIIAX U B aKaJIEMHUYECKUX Yacax C BbIJICTICHUEM
o0bemMa ayauTOpHOW (JICKIMH, CEMUHAphl) M CaMOCTOSATENbHONW paboThl oOydaromuxcs (B
CEMECTPE, B CECCHED) 1.uvrvriurieeriasreessreasseessseasseessseasneesse e e sseeses e e be s sh e e e s e e sen e e b e e asn e e nre e s e e nbe e e neenrneanns 5}

5. CopepxaHue TUCHUIUIMHBI, CTPYKTYPUPOBAHHOE MO TemaM (pas3jenaMm) IUCHMIUIMHBI C

yKa3aHueM UX 00beMOB (B aKaJleMUUYECKHUX YacaxX) U BUJIOB YUCOHBIX 3AHATUH .....cuvvervveerireennnne. 6
5.1. COACPIKAHUE JTUCIIHTIIIITHBI ....vveeuveeesteeesseeeassseesasseessseesnseeessseesssseeessseeeasbeeessbeesnsseesssneeannneeannnas 6
5.2. VUEOHO-TEMATHUECKIEI TIITAH ....uvvvvvreeereessiiisrsreessssesssassssssesssessssisissssessessessssissssssssssssessinsssses 13
5.3. ConeprkaHre CEMUHAPOB, PAKTHUCCKUX 3AHITH] ..vvveirvveeirreesieressieesssseessssessssseesssnesssssessnns 15

6. IlepeyeHp yueOHO-METOIUYECKOTO OOCCIICUCHUs [UII  CaMOCTOSITEIBHON  pabOThI
OOYUAFOIIIUXCS TIO JICIIATIIIIIHE ... . evvvesteenteessseesseessseesesssseesseessseesseeanseenseeasseeaseeanseesneeanneesseesnseesns 20

6.1. IlepeyeHb BOMPOCOB, OTBOJAMMBIX HA CAMOCTOSITEILHOC OCBOCHHE IUCIMILIMHBI, (OPMBI
BHEAYIUTOPHON CAMOCTOATEITBHOM PAOOTBL. .. eeuvveuriesteesieiesieessreesseesseesseessseesseeaseesseesneessnesseeses 20

6.2. [lepeuenb BOpocoB, 3aJlaHUM, TEM JJI TOJATOTOBKU K TEKYIIEMY KOHTPOIIIO ....ccvvvrureerensns 22

7. ®oHA OICHOYHBIX CPEJICTB IS TPOBEACHUS MTPOMEKYTOYHOM aTTeCTalMu 00yJarOIUXCsl 10
D107 031000117405 (<SRRI 25

7.1 IlepeyeHb KOMIIETEHIIMI C YKa3aHUEM MHAUKATOPOB UX JOCTHKEHUS B MPOLECCE OCBOCHUS
00PA30BATEITBHOM TTPOTPAMMDBI ... ceesveesreeseeesreesseessreesnesasseesseeasreessesasreesmee s reeanesasreenmeeanneenneeanree e 27

7.2. TumoBble KOHTPOJBHBIE 33/JaHUS WIU WHBIE MaTepHabl, HEOOXOIWMBIE NJS OICHKHU
WHAUKATOPOB TOCTHXKEHUS KOMIETCHIUN, YMEHUN M ZHAHKH ....cvveinvieiiiiiiieniieeiee e 27

7.3. COOTBETCTBYIOIIME NPHUKA3bl, PACHIOPSIKEHUS] PEKTOPATa O KOHTPOJE YPOBHS OCBOCHHS
JTUCITUTIIAH U CPOPMUPOBAHHOCTUA KOMIETEHITHH CTYIIEHTOB. . vcevveeuteesureeseressreesseeasseesseesseessnens 37

8. IlepeueHb OCHOBHOM U OTMOTHUTEIHHON Y4eOHOI TUTEepaTyphl, HEOOXOIUMOM Il OCBOCHUS
D107 (6300700 000705 05 FURTTT Ommoka! 3akiagka He onpeeseHa.

9. [Ilepeuenp pecypcoB HWH(MOPMAIMOHHO-TEIEKOMMYHHKAITMOHHON ceTn  «/HTepHeT»,
HEOOXOIUMBIX JUISI OCBOEHUS JTUCIIHIIIHHDBL........cceeeieeeeeeeeeeeeeeeeeeee e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e 38

10. MeTonnueckue ykazaHust 7151 OOYJIArOIIMXCSI TIO OCBOCHHUIO TUCIIUATIITUHBI ....veevvveesnvreesneeenns 39

11.Ilepeyenr  WMH(OPMALMOHHBIX  TEXHOJOTHM, MCHOJIB3YEMBIX MpPH  OCYIIECTBIECHUU
00pa30BaTeNbHOTO IIpolecca Mo JUCIUIUIMHE, BKIII0Yas epedyeHb He00X0IMMOT0 IPOrpaMMHOTO
obecrieueHrst © THPOPMAIMOHHBIX CIIPABOYHBIX CHUCTEM...Ommobka! 3ak/aaka He onpeeieHa.

12. Onucanue MarepuaaIbHO-TEXHUUYECKOW 0a3pl, HEOOXOAMMOW [UIsl  OCYIICCTBICHUS
00pa3zoBaTeIbHOTO MPOIIECCa MO JUCITUTITHHE . .....cevvvvennnee. Ommoka! 3akiaaka He onpeaesieHa.



1. HaumeHoBaHUe TUCHUIIINHBI

Huctmmnmaa b.1.1.2.1. «Marematukay

2. llepeyenb MJIAHNPYEMBbIX Pe3yJIbTATOB O0Oy4YeHHsl MO JTMCUMILINHE C
yKa3aHNeM MHIUKATOPOB MX JOCTHKEHUS] U IUIAHUPYEMbIX pe3yJIbTaTOB 00y-

YCHMUA.

I[I/ICHHHJII/IHa «MaremaTukay oOecrneuruBacT q)OpMI/IPOBaHI/IC CIICOYIOIINX

KOMIIETEHITU .
Tadauna 1-CTpykTypa IJIaHMPYEMBbIX pPe3yJbTATOB O00y4YeHHs IO JHC-
HUILINHE
PesynbraThl 00y4eHns (yMEeHUS
Nupukaropel y yd .. (y
Kon HaunmenoBanune OCTIDKCHILS Y 3HAHUS), COOTHECEHHBIE C
KOMIIETEHIUA KOMIIETEHIUA A KOMIICTCHIIMSIMH/MHIUKATOPAMU
KOMIIETEHITUN
IOCTUKEHUSA KOMIIETEHLIUU
I1IKH- 3 CnocoGHocth ocy- | 1. [IpoBonut 1.3HaTh: OCHOBHBIE CIIOCOOBI
mecTBIATE  cOop, | cObop, o0OpaboTky u | cOopa, oOpaboTku wuHPOpPMa-

00paboTKy U cTaTu-
CTUYECKUN aHAIU3
TaHHBIX, IPUMEHSThH
MaTeMaTHYECKUe
METOIBI JJIsl pere-
HUS  CTaHJApPTHBIX
npodecCHOHATBHBIX
(bMHAaHCOBO-PKOHO-
MHUYECKHUX  3ajad,
WHTEPIPETHPOBATH
MOJTlyYeHHblE  pe-
3YJITATHI.

CTAaTUCTUYECKUN aHa-
JY3 JAHHBIX Ui pe-

meHuss  (UHAHCOBO-
SKOHOMHUYECKUX  3a-
au.

2. dopmynupyet
MaTeMaTH4eCKHe I10-
CTaHOBKHM (DMHAHCOBO

OKOHOMHYCCKHX 3a-
aa4, MnIepexoauT OT
OKOHOMHYCCKHUX  IIO-

CTaHOBOK 3aJa4 K Ma-
TCMAaTHUYCCKUM MOJC-
JISAM.

3. CucrtemHO oI
XOJIUT K BEIOOpY Mate-
MaTH4YECKHX METOJIOB
U MHQOPMALMOHHBIX
TEXHOJOTUM I pe-
LIEHUSI KOHKPETHBIX
(b1MHAaHCOBO-PKOHOMH-
YECKUX 3aJad B IIpoO-
(eccuonanbHOM 001a-
CTH.

UM, CcHocoObl MaTeMaTuye-
CKOI'0 aHaJln3a JaHHbIX.

VYMeTh: NPUMEHATH MaTeMaTH-
YecKUe METOAbl Uil IOCTa-
HOBKM W pELICHUs 3a/a4 aHa-
JM3a IpU OLIEHKE BHIOOPA ONTH-
MaJIbHBIX IyT€H ¥ METOJIOB JO-
CTHIKEHUS LIETIeN.

2.3HaTh: (hyHJAMEHTAIbHBIE IT0-
HATHSL, UIeU anreOpbl U TeoMeT-

puru, MATCMATUYCCKOro aHa-
J3a.
YMeTh: MNPUMCHATL COOTBCT-

CTBYIOIINEC MAaTCMATUYCCKHUC aJl-
FOPpUTMBI U METOJbI IJId MOJC-
JIMPpOBAaHHUA SKOHOMHUYCCKUX 3a-
Jay.

3.3HaTh: OCHOBHBIE (hyHIIAMEH-
TaJIbHBIC MaTeMaTHYeCKue
UJIeH, TOHSATHUS W TPUHIIUIIBI
MaTeMaTHYeCKOro  MOJETUpO-
BaHMUSI.

YMeTb: MNPUMEHSATh COOTBET-
CTBYIOIIHE MaTEMaTHYECKHUE all-
TOPUTMBI U METOJbI JJIsi MOJie-
JMPOBAHUS IKOHOMHUYECKHUX 3a-
J1a4 B MpodeccHoHaNbHOM 001a-
CTH




4 Anamm3upyer — pe-
3yJbTaTbl HCCIICAOBA-
HUSL MaTeMaTH4YeCKHX
Mojenel (hUHAHCOBO-
HPKOHOMHYECKUX 3ajJad
U JIeTIaeT Ha UX OCHOBA-
HUM KOJIMYECTBEHHBIC
U Ka4YCCTBCHHBIC BbI-
BOJIbI M PEKOMEHIAINN
10 TPUHATHIO (UHAH-
COBO-DKOHOMHUYECKUX
pelIeHU.

4, 3Harb: (¢yHIaMEHTAIbHBIC
MIOHATHS, UJIEH aNreOphl U Teo-
METpUU, MATEMaTUYECKOT0 aHa-
am3a.

YMeTh: TOpPUMEHATH HUHCTPY-
MEHTBl COBPEMEHHOM Marema-
TUKHU K aHaJIN3y Pe3yIbTaTOB HC-
CIIEJOBaHMSI ~ MaTeMaTHYECKHX
Mojieneil (pUHaHCOBO-3KOHOMHU-
YeCcKHUX 3a]a4 U JeslaTh Ha UX OC-
HOBaHUM KOJIMYECTBEHHBIE U Ka-
YECTBEHHBIE BBIBOABI M PEKO-
MEH/IAIUH 110 TPUHATHIO (PHHAH-
COBO-PKOHOMUYECKUX PEIICHUH.

VK- 10

Crnoco06-

HOCTh  OCYIIIECTB-
JSTh TOUCK, KPUTH-
YeCKU  aHAIU3HPO-
BaTb, 0000IaTh H
CUCTEMAaTU3UPOBATh
uHpOpMALHIO, HC-
M0JIb30BAaTh CUCTEM-
HbIW IOAXOJ JIA pe-
IICHHs] TOCTaBJICH-
HBIX 337124

1. YeTKo OIHKCHI-
BaeT COCTaB U CTPYK-
Typy TpeOyeMBbIX J1aH-
HBIX W HH(}pOpMaImw,
IPaMOTHO peain3yeT
mporeccsl ux coopa,
00paboOTKU M HHTEp-
MPETALINH.

2. OOGocHOBBIBacT
CYIIHOCTb IIPOUCX OIS~
IICTO, BBISIBJISCT 3aKO-
HOMEPHOCTH,  ITOHH-
MaeT MPUPOIY BapHa-
OCIIBHOCTH.

3. ®opmynupyer npu-
3HaK Ki1accudUKaImm,

BBIACIACT COOTBET-
CTBYIOLIHE emy
TPYIIBl  OJHOPOIHBIX
«OOBEKTOB», WIECHTH-
¢unupyer o0miue
CBOWCTBa  3JIEMEHTOB
OTUX TIPyNI, OLEHHU-

BaeT MOJHOTY PE3yJlb-
TaTOB  Kjiaccu(uka-
IIUH, TTOKA3bIBACT MPH-
KJIaJHOe Ha3HAYCHUE
KJ1aCCU(UKAITMOHHBIX
Ipymnit.

4.I'paMOTHO, JIOTHYHO,
apryMeHTHPOBAHO
dbopMupyeT coOCTBEH-
Hble  CYXKICHHS U
OLICHKH. Otnunuaer
(dakThl OT MHEHHH, UH-
TEpIpeTaluii, OICHOK
U T.JI. B PaCCYKICHHIX
JIPYTUX  YYaCTHHKOB

1. 3HaTh: METOJBI IMOMCKA, aHa-
nm3a, 0000IIEHNS U CUCTEMATH-
3aruy MHGOPMAIIMH, TTPU3HAKU
KJIacCCU(UKALAN

VYMeTh: ONUCHIBATH COCTaB U
CTPYKTYpY TpeOyeMbIX JaHHBIX
1 MHpOopMauu

2.3HaTh: 3aKOHOMEPHOCTH U
pUpoy BapuabeIbHOCTH
VYMeThb: BBISIBIATH 3aKOHOMEP-
HOCTH, TIOHHUMaTh HPUPOIY Ba-
puadenbHOCTH

3.3HaTh: mpuemsl Kiaccupuka-
UM OOBEKTOB, MPUKIIAJHOE
Ha3HaYeHHe KJacCU(pUKALNOH-

HBIX TPYII
YMeTh: TPUMEHSATH TPUEMBI
KIaccupuKauu 00BEKTOB,

IPUKJIAJHOE HAa3HAYEHUE KJac-
CU(PUKAIIMOHHBIX TPYIIT

4. 3uare: HMHpOpMaLHMOHHYIO
6a3y st GOpMUPOBaHUS apry-

MEHTHUPOBAHHBIX  JI0Ka3aTellb-
HBIX CYKJICHUH.
Ymers:  Otnuyatrh (GakTel OT

MHEHHM, UHTEPIpETalni, OLe-
HOK U T.[I. B pPacCyKIEHUSX ApY-
TUX YYaCTHUKOB JESTEIbHOCTH.
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NEITEILHOCTH. 5.30aTth: OCHOBEI CHCTEMHOTO
5.ApryMEHTHUPOBAHHO | OMHUCAHUs, 3aKOHBI JIOTHKHU, UC-
U JIOTUYHO IMPEJICTaB- | MOJIb3yeMble B MpoOIlecce MaTe-
JISIET CBOIO TOUKY 3pe- | MaTHYECKHUX JI0KAa3aTeJIbCTB.
HUS IOCPEJICTBOM M Ha | YMETh: apryMEHTHUPOBAaHHO U
OCHOBE  CHCTEMHOIO | JIOTUYHO TIPEJICTABISATh CBOIO
OTHMCaHUA. TOYKY 3pEHUSl MOCPEACTBOM U
Ha OCHOBE CHCTEMHOI'O OIHCa-
HUS B IIpollecce MaTreMaruye-
CKHX JI0Ka3aTeJIbCTB.

3. MecTO JUCHUIIMHBI B CTPYKTYpe 00pa3oBaTeibHOM IPOrpaMMbl

JucuunnuHa «MaTtemaTrukay SBISETCS TUCIUIUIMHON [HUKIIA MAaTeMAaTUKH U
uHPOpMAaTUKU  00s3aTeIbHOW 4YacTH  00pa3oBaTelNbHOM  MpOrpamMmbl IO
HampasieHuto 38.03.01 Dxonomuka, mpoduiib « buzHec-apXUTEKTypa U AHATUTUKAY
(mporpaMma moAroToBKU OakaiaBpa).

4. O0beM JUCUUILIMHBI (MOYJIS]) B 32a4€THBIX ¢IMHULIAX U B aKaJleMu4e-
CKHMX 4acax ¢ BblIeJeHHeM 00beMa ayIMTOPHOM (JIEKIMH, CEMUHAPBI) U CAMO-
CTOSITEJIbHOM Pa00THI 00yYaOIIMXCH (B ceMecTpe, B CeCCHI0)

Ta6Jmua 2-0O0BeM JUCHUIITIMHBI B 3a4CTHBIX CAMHHUIAX M aKaJICMHWYCCKHX

gacax
Cemectp | Cemectp
. Bcero
Bua yueO6Hoii padoThI 10 AMCIU- (Mmoayab) | (MOxyJib)
(B3/em
TUIHHE aacax) 1 2
B (4acax) | B (4acax)
O0mast TPyaoéMKOCTL aucuu- | 63.e./216 108 108
TJTHHbI 4.
Konmaxkmmuaa paooma — Ayou- 100 50 50
mMOpHbLE 3aHAMUA
Jlexyuu 32 16 16
Cemunapuvl, npaxmuveckue 3aHsi- 68 34 34
must
Camocmoamenvnaa paboma 116 58 58
Bup Texyniero KoHTpost KonTp pa6 | Kontp pad




Buna npomexxyTouHOM arrecTanuu 3auér DK3aMeH

5. Copep:kanue NTUCHUILIMHBI, CTPYKTYPHPOBAaHHOE IO TeMaM (pasje-
JIaM) IUCHUILTMHBI ¢ YKa3aHHeM MX 00beMOB (B akaJeMHU4eCKHX 4acax) U BH-
0B Y4eOHBIX 3aHATHI

5.1. Conep:kanue TUCUUIIMHBI

Yacrts 1 — Jluneiinas ajareopa.
Pazgea 1. Cucrembl JIMHEHHBIX aJIre0panyecKux ypaBHeHH .
JIuHeliHbIe MPOCTPaHCTBA

Pelenue cuctem IMHENHBIX allreOpanyeckux ypaBHeHu metoiom JKopaana
- ["aycca.
ApupmMernueckre BEKTOpPbI U JUHEIHbIE ONepaluyd HajJ HUMU. BekTopHoe

npoctpanctBo R". T'eomerpuueckmii cmbict mpoctparct8 R° uR®. Jluneiinsie
IPOCTpaHCTBa 0O0IIero Buja. JIMHeiHas 3aBUCUMOCTH CHUCTEMBI BEKTOPOB H €€
TEeOMETPUUYSCKUN CMBICI. ba3uc W pa3MepHOCTh JIMHEWHOTO MPOCTPAHCTBA.
Koopaunaatel BekTOopa B gaHHOM Oasmce. IIpeoOpazoBaHue KOOpPAWHAT BEKTOPOB
npu 3ameHe O6a3uca. [lomnpocTpaHcTBa TMHEHHOTO TIPOCTPAHCTBA.

CxkanspHoe mpoussenenre BekTopoB B R". EBKIMIOBO IPOCTPAHCTBO.
HepasenctBo Komm-byHsikoBckoro. JJIMHBI BEKTOPOB U YTOJI MEXIY BEKTOPAMU B

R". OproronansHslii 1 oproHOpMUpoBaHHEIi 6a3uckl B R". Koopaunatel BekTopa
B oproroHaibHoM Oaszuce. Ilponecc oproronanuzauuu. OpTOroHajJbHbBIE
JIOITOJTHEHUS TTOAITPOCTPAHCTB.

Pazoen II. Mampuuywt u onpedenumenu

CioxxeHue MaTpull 1 YMHOXKEHUE MaTpullbl Ha yuciio. CBOMCTBA JIMHEWHBIX
orepanuii Haja MaTpuiiaMu. MatpudHas 3aich CUCTEM JIMHEHHBIX alreOpandecKux
ypaBHeHU. Panr matpuusbl. [IpocTpaHCTBO pelIeHnit OAHOPOAHON CUCTEMBI, CBS3b
€ro pa3MepHOCTH C paHrom wmarpunpl. DyHHameHTanpHas CUCTEMA PEIIEHUMN
OJTHOPOJHOW cucTeMbl. CBS3pb MEXAY OONIMMHU PEHICHUSMU OJHOPOJHOW W
HEOJHOPOJAHON CUCTEM.

YMHOXKEHHE MaTpull, €ro CcBoucTBa. HEBBIpOXKICHHBIE KBaJgpaTHbIC
Matpuilel. Enuanunas marpunia. OOpatHas marpunia. Haxosknenuwe oOpaTHOM
MaTpHUIlbl C TMOMOIIBIO AJIEMEHTAPHBIX MpeoOpazoBaHui. PereHne MaTpUUYHBIX

YpPaBHEHUW BUJIA AX =B,



Onpenenurenn W uX cBoiictBa. HemocpencTBeHHOE — BBIYKCIICHUE
OmpenenuTeNied BTOPOTO U TpeTbero nmnopsanka. Dopmyna paszioKeHHs
OTIPEICIIUTEIS 0 CTpOKaM U cTosionam. [Ipumenenue onpeaenureneit: 1) kpurepuit
HEBBIPOKIACHHOCTH KBAJpPATHOM MATpPHIbL; 2) HAXOXKJECHUE paHra MaTpuupbl; 3)
KPUTEPHl CYIIECTBOBAHMS HEHYJIEBBIX PEIICHUNA OJHOPOJIHON CUCTEMbI JTMHEHHBIX
anreOpanueckux ypasHeHuii ¢ N HemssecTHbIMM, cocTosmed u3 ' ypaBHeHwuit; 4)
HAXO0XKJIEHHWE PEIICHUs CHCTEMbl JIMHEWHBIX anreOpandecKux ypaBHEHUH II0
dbopmyne Kpamepa; 5) HaxoxkIeHre 0OpaTHON MaTPHIIbI.

Pazoen I11. Komnaexkchole yucia u MHO20OY1€HbI

KomruiekcHble uymcna ©W JEWCTBHAS  HAA  HUAMHU. | 'eoMmeTpuueckas
MHTEPIIPETAINS KOMIUIEKCHBIX Yucesl. MoAylib U1 apryMEHT KOMIUIEKCHOTO YHCIIA.
AnreOpandeckasi, TIOKa3zaTelibHasi W TpUTroOHOMeTpuueckass (GOpMbI  3alUCH
KOMIUIEKCHBIX uMced. Kopuu N-0if cremeHn W3 KOMIUIEKCHOTO —YHCIIA.
dopmMyIHpOBKa OCHOBHOM TE€OPEMBI aTreOpHI.

OcHOBHBIE IOHATHSA, CBA3AHHBIE ¢ MHOTOWIEHaMH. CxeMa ['opHepa n KopHH
MHOTOWIEHOB. Teopema besy. [lenenne MHOro4dsieHoB. PasnoxkeHue mpaBUIIbHOU
JIpoOH Ha CYMMY dJIEMEHTapHBIX APOOEH.

Pazoen 1V. /luneiitnvie npeoopazosanusn u keaopamuunvie hopmol

JIuneitHpie NpeoOpa3zoBaHus MPOCTPAHCTBA R". Jluneiinsre oneparopsl. Aapo
u 00pa3 nuHelHoro omneparopa. Matpuia JuHeitHoro onepatopa. CoOCTBEHHbIE
3HAYEHUsI U COOCTBEHHBIE BEKTOPBI KBaAPATHBIX MATPHII.

KBagpatuuneie ¢opMmbl, uX MaTtpullbl B AaHHOM Oasuce. IlpuBenenue
KBaJIpaTUYHOW (OpMBI K HOpMaibHOMY Buay MeroaoM Jlarpamxka. [lpuBenenue
KBaJIpaTUYHOU (POPMBI K KAHOHMYECKOMY BHJY HPHU TMOMOLIM OPTOTOHAJIBHOIO
npeoOpa3oBaHusd. 3aKOH MHEpUUHU KBaApaTuyHbIX (popm. Kputepuit CunbBectpa
3HAaKOONPEEICHHOCTH KBaAPATUYHON (POPMBI.

Pazoen V. Inemenmol ananumuyeckoii 2ceomempuu

[Ipsmass U TUNEPIUIOCKOCTH B N-MEPHOM NIPOCTPAHCTBE. YTOJN MEXKIY
TMIIEPIUVIOCKOCTAMU. PaccrosHne oT TOUkM 10 rumnepruiockoct. [Ipsmas Ha
IJIOCKOCTU U B mpocTpaHcTBe. [IpsAmast, oTpe3ok, 1yd B N-MEPHOM MPOCTPAHCTBE.
I1710CKOCTB B TPEXMEPHOM IIPOCTPAHCTBE.

[ToHsiTie 0 KPUBBIX BTOPOIO MOpsAKA. DIIIUIIC, runepOoia u nmapadbosua, ux
CBOMCTBA U KAHOHUYECKNE YPABHEHHS.

[ToHsiTHE O MOBEPXHOCTSIX BTOPOTO MOPSAKA. DJUIUIICOUIBI, TapabOIOU bl U
runepO0IOnIbl, X KAHOHUYECKUE YPABHEHMUS.
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Brinykisle MHOKeCTBA B ipocTpancTee R". ToaympocTpaHcTBa, BBITYKIIbIE
MHOTOrpaHHble 00JacTu. CHUCTEeMbl JTMHEHHBIX HEPABEHCTB U UX T'€OMETPUYECKUIN
CMBICII. YTJIOBBI€ TOUKH BBITYKJIBIX MHOTOTPAaHHBIX 00acTeil. Boimykias o6oouka

cucreMbl Touek B R".
Pazoen V1. Jluneiinoe npozpammuposanue

[IpuMepbl NUMHEHHBIX ONTHUMHU3ALMOHHBIX MoOJeield B skoHoMHKe. [locra-
HOBKA U pa3inuHble (OPMBI 3aMKMCH 3a/1a4u JIMHEHHOTO iporpammupoBanus (3JIIT).
['eomeTrpuueckas natepnperanus 3J111.

Kanonnueckas dopma 3JII1. JlomycTumsbie, OonopHbIe, ONTUMAIbHBIE pellie-
Hus. Kpurepuil ontuManbHOCTH onopHoro penieHusi. CUMILIeKCHOe peoOpa3oBa-
HUE U €T0 OCHOBHOE CBOMCTBO. Cumimekc-meron pemenus 3J111.

B3aumuo-nBoiictBeHHble 3amaun 3JII1. Mx skoHOMHYECKass HHTEPIpETALUS
JlocTaTo4uHOE yCI0BHE ONTUMAIBHOCTH B3aMMHO JIBOVCTBEHHBIX 33/1a4.

IlepBas n BTOpasi OCHOBHBIE TEOPEMBI JBOMCTBEHHOCTH, UX TEOMETPUYECKOE
Y DKOHOMHYECKOE UCTOJIKOBAHHUE.

HecummerpuuHas nmapa IBOWCTBEHHBIX 3a/1ad. TpeThs TeOpeMa IBOWCTBEH-
HOCTH, €€ T€OMETPUUECKast U DKOHOMHUYECKAsi UHTEPIPETALU.

TpancriopTHas 3a1a4a U €€ pelIeHUe paclpeIeIUTEeIbHBIM METOIOM U METO-
JIOM noTeHuunanoB. BeipoxnenHas T3. OUKTUBHBIE IOCTABKHU, IIOCTABIIMKU U 110-
TpeOuTenu. O0s13aTeNbHbIE U 3aNpeIIEHHbIE TOCTaBKH.

Yacrs 2 — MaTeMaTH4eCKHUl aHAJIN3
Pazoen 1. Beeoenue 6 ananuz: muoxcecmea, pyHkuyuu

JleficTBUTENbHBIC YMCIIa, UX CBOMCTBA. YHCIOBBIE MHOXXECTBA. DJIEMEHTHI
anreOopel MHOkecTB. OOo03HaueHUs Ji1 CyMM M TpousBeAeHHH. OKpecTHOCTb
Touku. OrpaHUYEHHbIE MHOXECTBA. JleKapTOBbI KOOPIMHATHI HA MJIOCKOCTH.

Uucnossie pyHkiuu. Criocoos! 3a1anust GyHkiuid. O0nacTh onpeaeaeHus u
MHOXECTBO 3HaueHui QyHkiuu. ['papuk Pynknuu. Crnoxnas u oOpaTHas
byHkunu. XapakTepucTUKUA (YHKUUNA: YETHOCTh U HEUYETHOCTh, MEPUOAUYHOCTD,
MOHOTOHHOCTb, OTPAaHHYEHHOCTb.

Crenennasi, MOKa3aTeIbHas U JorapupMuyecKast byHKUIHH.
Tpuronomerpuyeckre (GyHKIMM U OOpaTHbIE K HUM. DJEeMEHTapHble (YHKIHUU.
CBolicTBa OCHOBHBIX JIEMEHTAPHBIX (PYHKITUH.

Pazoen I\. Ilpeden u nenpepvienocmeo



YucnoBele nocieaoBareabHOCTH. CocoObl 3a/1aHusl TOCIEeI0BATEIbHOCTEM.
[Iporpeccun. opMyna CIOKHBIX MPOLIEHTOB.

[Ipeaen mocienoBaTenbHOCTH U €ro CBOMCTBA. EAMHCTBEHHOCTH mpenena.
OrpaHu4eHHOCTh CXOJIIeHcs mocaeaoBaTeabHOCTU. llepexon k mpeneny B
HEpaBEHCTBAX, TEOpeMa O TpeX IMOCJIEI0BAaTEIbHOCTIX. beckoHeuHO Manble U
OECKOHEYHO OOJIbIIIME IMOCIEN0BATENLHOCTH, UX CcBoicTBa. CBOMCTBA MpPENEIoOB,
CBsI3aHHBIC ¢ ApU(METUIECKUMHU JICHCTBHUIMHU.

MOHOTOHHBIE nocienosarenbHocT.  Teopema  Beuepmrpacca o
CYIIECTBOBAHUM TMpe/iesia MOHOTOHHOM OrpaHUYEHHOW MOCJIEA0BATEILHOCTH.
Yucno e.

[Ipeaen ¢pyukuuu (o I'eiine). Pa3nuunbie TUIIBI TPENETIOB: OJJHOCTOPOHHHE
MIpEIeIIbl, Mpeeibl B 0ECKOHEUHOCTH, OECKOHEYHBIC MPECIbl. beCKOHEUHO MaJbie
1 OECKOHEYHO OOJbIINE (PYHKIIUU, UX CBOMCTBA.

CBoiicTBa MNpenenoB, CBA3aHHbIE C apU(PMETUYECKUMH JEHUCTBUSIMH MU C
HEpaBEHCTBaMH. 3aMEHa MEPEMEHHOM MPU BHIYUCICHUH TIpesena (Mpeiesl CI0KHON
¢bynkuun). CpaBHeHUE O0ECKOHEYHO MajbIX (PYHKIWNA: YKBUBAJICHTHBIE (PYHKIIUH,
cumBod O( f).

IlepBblii M BTOpOM 3ameuarenbHble Ipenensl. DopMmylia HEnpepbIBHBIX
IIPOLICHTOB.

HenpepriBHOCT QyHKIIMM B TOYKe. HempepbIBHOCTH CyMMBI, Pa3HOCTH,
IPOU3BEJEHUSI U YACTHOTO HENPEpBhIBHBIX (PYHKIMH. HempepbIBHOCTh CIOXHOU U
oOpatHoil (dyukiuu. HemnpepslBHOCTh 3yieMeHTapHbIX (yHKIU. Teopema o
COXpaHEHUHU 3HaKa HemnpepblBHOW ¢yHKIUH. Touku paspeiBa (YyHKUIUH, HX
KJ1accuuKaIusl.

CaoiicTBa (hyHKIUH, HENPEPHIBHBIX Ha 3aMKHYTOM IIPOMEXYTKE: TEOPEMBI O
CYLIECTBOBAHMM KOPHSA, O MPOMEKYTOYHBIX 3HAYEHHUSIX, 00 OrpaHMYECHHOCTH
(GyHKUIMH, O TOCTHKEHUH HAaMOOJIbIIEr0 1 HAMMEHBIIIEr0 3HaYEHU N

Pazoen ll. Jlugpgpepenyuanvnoe ucuucnenue @yukuuit 00HoI
nepemenHou

[IpousBoanas Gpyukiuu. duddepenuupyemocts u auddepenuuan GyHKIUH.
HemnpepsiBaocts nuddepennupyemoit pyuakmuu. [IpaBuna muddepennmnpoBanus
CYMMBI, pPa3HOCTH, POU3BEICHUS U YACTHOTO ABYX (DYHKIIHMA, CII0)KHOU 1 00paTHOM
dbynaknuii. [Ipon3BogHbBIE OCHOBHBIX JIEMEHTAPHBIX (DYHKITHIA.

['eomeTpruueckuii, MEXaHUYECKUA U SKOHOMUYECKUN CMBICI MPOU3BOIHON U
muddepennnana GyHKIMHA. YpaBHEHUE KacaTeNbHOU K rpaduKy (QyHKIIMH.

DOnacTUYHOCTh (DYHKIMM, €€ CBONCTBA M TE€OMETPUYECKUH CMBICI.
Jlorapudmuueckast npou3BoHas. 3a1a4a O pacipeiesIeHuy HaJloroBoro OpeMeHu.

JlokanpHbI 3KCTpemMyM GyHKIuu, Teopema Depma. Teopembr Poms,
Jlarpanxka u Kommw mst auddepeHupyeMbix GyHKITAN.
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OpHodakTopHble MPOU3BOJCTBEHHbIE (DYHKIMM W HUX XapaKTEPUCTHKHU.
Cdepbl IpUMEHHUMOCTH.

[IpaBumno Jlonutas pacKpbITHs HEONPEAECICHHOCTEH.

[TpousBoanbIe 1 qUdHEpEHITUATBI BBICIITUX MTOPSIIKOB.

[IpuzHak MOHOTOHHOCTH (DYHKIMHM Ha WHTepBajie. [locTaTtouHoe ycioBue
JIOKAJIBHOTO SKCTPEMyMa.

Brinmyknbie (BorHytbie) (QyHKuMH. JlocTaTOuHbIE YCIOBHUS BBITYKIOCTH
bynkuun. Heobxoaumblii U JOCTaTOYHBIA TPU3HAKK TOYKHU Meperuoa.

AcumnroTel Tpaduka pynakmuu. OOmas cxema uccienoBaHus QYHKIIUU H
MIOCTPOCHUS ee Tpaduka.

OTpicKkaHre HauOOJIBIIETO U HAUMEHBIIIET0 3HAUeHUN (PYHKIIUU Ha OTPE3KE.

Pazoen \N. Humezpanvnoe ucuucnenue (hyHKyuii 00HOI nepemerHo

[TepBooOpa3Has u HeomnpeaeaeHHbIH UHTerpal. Tabnuia HeonpeaeIeHHBIX
uHTerpanoB. CBOICTBAa HEOINPEACIICHHOIO HWHTErpaia. 3amMeHa IIEpEMEHHOM B
HEOIIPEACIICHHOM UHTErpajle, HHTETPUPOBAHUE 110 YACTAM.

WNHTerpupoBanre palMoHAIbHBIX (QYHKUMH. MHTErpupoBaHuE HEKOTOPBIX
KJIACCOB MPPALMOHAIIBHBIX U TPAHCIICHIEHTHBIX (YHKIIHI.

Onpenenennblii uHTerpan (mo Pumany) u ero coiictBa. MHTErpupyemoctsb
HernpepbIBHOHN (yHKIMH. CBOMCTBA ONPEACIEHHOTO HHTETpalia, iX YKOHOMUYSCKU
CMBICIL.

NHterpan ¢ mnepemMeHHBIM BepXHUM npenenoM.  CyliecTBoBaHUE
nepBooOpa3Hoil s HenpepbiBHON (hyHKnu. @opmyna Herotona-JlelOnua.

3aMeHa NEPEMEHHOW B OIPEAEIEHHOM HHTErpajie, UHTErPUPOBAHUE 10
gacTam.”

I'eomeTpuyeckne NPUIIOKEHUS OIPEAECICHHOIO HWHTErpaia: BBIYUCIICHUE
IJIOIIAIA KPUBOJIMHENHON TPANlCNH.

HecoOcTBeHHbIE HHTETpabl C 0ECKOHEUHBIMU MPEAeIaMU HHTETPUPOBAHMUSL.

Pazoen V. /lughgpepenyuanvnoe ucuucnenue
(yHKYUU HECKObKUX NePeMEeHHBIX

IIpoctpancteo R". CpoiicTBa paccrosuus. OKpeCTHOCTH TOUKU. BHyTpeHH1e
U TpPAaHUYHbIE TOYKM MHOXKECTBA. OTKpBITBIE M 3aMKHYTBIE MHOECTBA.
N3onupoBaHHbIE U IPEIEIbHBIE TOUKA MHOXKECTBA. OTpaHUYEHHbBIE MHOKECTBA.

CXOIUMOCTh MOCJIENOBATENLHOCTH TOYeK B R", ee JKBMBalEHTHOCTH
MMOKOOPIUHATHOM CXOAUMOCTH.
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OYHKIIMK HECKOJIbKUX TMepeMeHHbIX. [loBepXHOCTM (JIMHUHK) YPOBHS
byHKIUH.

[Ipeaen u HenpepbIBHOCTh (PYHKIIMM HECKOJIBKUX HepeMeHHbIX. CBoMCTBA
GyHKIMI, HEMpephIBHBIX HAa  3aMKHYTOM  OTPAaHHYEHHOM  MHOXECTBE:
OTPaHUYEHHOCTD, JOCTUKEHNE HANOOJIbIIEr0 U HAUMEHBIIEr0 3HAUCHUH.

YacTtable npousBojaHble, nuddepeHnupyeMocts, auddepernuan GyHKIuu
HECKOIILKMX IepeMeHHEIX. JlocTatounoe ycnoBue audepeHmupyeMocTu.
HenpepriBHoCTh muddepentinpyeMoit QyHKITUN.

[IpousBognas cnoxHOW (Qynkumu. [IpousBomHass 1O HampaBlIEHUIO,
rpanueHt. CBoWCTBa rpaJiMeHTA.

OnacTUYHOCTh (YHKIMM HECKOJIBKUX TIEepEeMEHHbIX. MHOrohakTopHbIe
pOU3BOACTBEHHBIC GyHKIMKU (JimHEHHas1, Tuna Kob66a-Jlyrimaca, ¢ mOCTOSSHHBIMU
IPONOPUUSAMHU, C IOCTOSHHOM 3JacTMYHOCTHIO 3aMmeHbl. VX cBoiicTBa, cdepsl
MPUMEHUMOCTH.

OpnHopoanble (PyHKIIMHM HECKOJIBKUX NepeMeHHbIX. Dopmyra Diinepa.

YacTHple MpOU3BOJHBIE BBICIIMX MOPSAKOB. TeopemMa O paBEHCTBE
CMEIIIaHHBIX TTPOU3BOTHBIX.

DKcTpeMyMbl (PYHKIMI HECKOJbKUX NepeMeHHbIX. HeoOxomumoe ycnoBue
KcTpeMyMa. JloctarouHoe ycioBUe SKCTpeMyMa.

Brimykibie mHOXecTBa B R". Boimykiisie (BorHyThIe) (PyHKIIMHA HECKOIBKUX
nepeMeHHbIX. Heo0xoaumoe U 10cTaTouHOe YCIOBUE BBITYKIOCTH. JlocTarouHoe
YCIIOBHE BBIIYKIJIOCTH IBAXIbI TP PepeHIpyeMoil PyHKIIUU.

OKCTpEMyMBbI BBINYKIBIX (BOTHYTHIX) (GyHKIMA. Teopema o riobanbHOM
XapakTepe IKCTpeMyMa BhIMYKJIONW QyHKIUU. Teopema O TOCTHKEHUH BBIMTYKJION
byHKUMEH r100anbHOro 3KCTPEMyMa B CTAllMOHAPHOU TOUKE.

VYcaoBHbI  3KCTpeMyM (YHKIIMM HECKOJBKMX TEpeMEeHHBbIX. Meron
VCKJIIOYEHNUS NTepeMEHHBIX. MeTtoa MHOxuTenen Jlarpanxka.

Pazoen V1. Humezpanvnoe ucuucieHue (QyHKUuii  HeCKOJAbKUX
nepemeHHbIX

Kpatnbie (nBOMHBIE) HHTErpaibl, HX CcBoMcTBAa. C(CBeAeHHE KpaTHOTO
WHTErpajia K IOBTOPHOMY.

dopMyna 3aMeHbl MEPEMEHHBIX B JIBOMHOM uHHTErpane. lMcmonp3oBanue
MOJISIPHBIX KOOPAMHAT ISl BBIUMCICHUS ABOMHBIX HHTEIPAJIOB.

HecoOcTBeHHBIE KpaTHbIE HHTETPAJIBI.

Pazoen VII. Paowt

UucnoBeie psgpl. CxoguMocTh M cymMma psga. HeoOxoaumoe ycioBue
CXOJIMMOCTH.
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YucioBble psAabl ¢ HEOTPULATEIBHBIMA WICHAMM: KPUTEPUA U IIPU3HAKU
CXOAMMOCTH (TIEpBBIM M BTOPOW MpH3HAKW CpaBHEeHMs, nmpusHak [lamamOepa B
npeenbHoN (GopMe, HHTETPATIbHBINA TPU3HAK).

3nakouepenyomuecs psabl. [Ipusznak Jleitonuna. OnieHka ocrtaTka psja.

AOCOIIOTHO M YCIOBHO CXOJSIIUECS 3HAKOUEPENYIOIINECS YHCIOBBIE PSIBL.
CBoiicTBa a0COJIFOTHO M YCIIOBHO CXOJSAIIUXCS PSI/IOB.

Crenennble psnbl. Teopema AOens. MHTepBas W paamyc CXOAMMOCTH
CTENEHHOro psAxa. CBOWCTBA CTENEHHOIO PsZia HAa UHTEPBAJIE CXOIUMOCTH.

Psner  Makmopena. Pasnoxumocts B psnm  MakjopeHa OeCKOHEUHO
mubpdepenuupyemMort  GpyHKIMH € TPOU3BOAHBIMU, OTPAHUYCHHBIMH B

COBOKYIHOCTH. Pasnoxenus gynkmmii €, sin X, cosx, (L+Xx)“, n(1+x) B psax
MaxiiopeHna.

Pazoen V1II. O6viknoeennvie oughgpepenyuanvuoie ypasnenus

3anauu, npuBosAuIMe K TudPepeHInanbHbIM ypaBHEHUAM. OOBIKHOBEHHBIE
muddepeHIMaIbHble YpaBHEHHUs] MEPBOro Mopsiika, X peuieHus. HopmanbHas
dbopma ypaBHeHMs nepBoro nopsaka. [lone HampaBieHuil, UHTErpaJbHbIE KPUBBIE.
3agaua Komm. TeopeMa 0 CyliecTBOBaHMU M €AMHCTBEHHOCTH PEIICHUS 3a1a4d
Komm nnst ypaBHeHUs epBOro nopsjka B HopMaiabHOU popme. OO1iee u yacTHOE
petenus ypaBHeHusi. O0uuit uarerpai. OcoOble perieHusl.

VYpaBHEeHUsT TEpBOrO MOPSAAKA, HUHTEIPUPYEMbIE B KBaJapaTypax: C
pa3leNsAoIUMUCI  MEPEMEHHBIMU,  OJHOPOJHBIE, JUHEHHbIE, bepHyIN.
ABTOHOMHBIE ypaBHEHMS M HX CBOMCTBA. MeTon Bapuauuyd IPOU3BOJIBHOU
MOCTOSSHHOW W MeToll bepuymnu pemienus auddepeHnnaibHbIX ypaBHEHHM
IIEPBOTO MOPSJIKA.

JIuneitnpie auddepeHunansubie  ypaBHeHus. IIpocTpaHcTBO perieHwmit
JUHEMHOTO OJHOPOJHOTO YypaBHEHHUS, (QyHIaAMEHTaJbHAs CHCTEMa pELICHH.
Onpenenutens Bponckoro cuctemsl pemieHuid. CTpyKTypa O0OILIEro pelieHus
JIMHENHOTO HEOJTHOPOJHOTO YPABHEHHSI.

JIuneiinbie g depeHunanbHbIe ypaBHEHUS C MOCTOSITHHBIMU
koahpuimeHTaMu (Ha npuMepe YpaBHEHUI BTOPOTO MOPSIZIKA).
XapakTepucTUYecKkoe YypaBHeHHME U (yHIaMEHTalbHas CHCTEMa peIICHUN
OIHOPOJHOTO YypaBHEHUA. [lOCTpOEHME YACTHOrO pELICHHS HEOIHOPOJHOTO
YPaBHEHUS C NPaBOM YacThIO CHELHUAIBHOTO BHJA METOJOM HEONpPEIEIEHHBIX
ko3 puIeHTOB.

OpHopoAHbIE  CHCTEMBl  JIMHEMHBIX  YpPaBHEHUH C  MOCTOSIHHBIMU
ko3 unmenTamu. BekropHas 3anuck, MmaTpuiia cucteMbl. CoOOCTBEHHBIC 3HAUCHUS
U COOCTBEHHBIE BEKTOPbl MAaTpPHUIIbl CHCTEMbI, YAaCTHBIE PEUIEHUS CHCTEMBI.
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dyHaamMeHTaIbHBI HAOOp pelleHu U o0Iee pelieHue CUCTEMbl YpaBHEHUU B
cllydae CyIIecTBOBaHHUs Oa3zuca U3 COOCTBEHHBIX BEKTOpOB. [locTpoenue obiiero

pelIeHUsI C TOMOIIBIO METO/a UCKIIFOUCHHUSI HEU3BECTHBIX.
2. YueOHO-TEeMAaTHYCCKUN TIVIAH

Taboauna 3—Coaep:kanue y4eOHO-TeMATHYECKOI0 MJIAHA U3yYeHUs M C-

HMIINHBI
Ne | HaumeHoBaHMe TpynoeMKoOCTh B 4acax DopMmbI
1/ | Temsl (pa3gena) | Beer | AyauropHas pagora Camo- | TeKky-

I | AMCUMILIMHBI 0 Obmas | Jlek- |Ilpak- |BT.4. |crosi- | 1ero

MU | TUYe- 3aHATHS | TeJIb- | KOH-
CKHE U | B WH- Hasl pa- | TPoJs
ceMu- | Tepak- | 0ora ycneBae-
Hap- THUBHBIX MOCTH
CKHE dbopmax
3aHATHUS

1 cemecmp.

Yacmwv 1 —/luneiinas anzeopa.

1. | Cucrembr  m-| 12 6 2 4 3 6 Camo-
HEWHBIX anreo- CTOSI-
panyecKux TEJbHbIC
ypaBHeHuil. JIu- paboOThI.
HEWHBIE po- Yuactue
CTpaHCTBA. B pelue-

2. | Marpuupl u 12 6 2 4 3 6 HUU 3a-
OTPEAECIUTENH. Ja4  Ha

3. | KommnekcHbie 14 4 - 4 4 10 MpaKkTH-
quciia ¥ MHOTO- YECKUX
YJICHBI. 3aHs-

4. | JluneitHsie npe- 10 - - - - 10 THUSX.
oOpa3oBaHUs 1 Cobece-
KBaJIpaTUYHBIC JIOBAHUS
(bOpMBL. mo  1o-

5. | DnemeuTs! ana- 14 6 2 4 4 8 MallHUM
JIUTHYECKOU 3a1a-
T€OMETPHH. HHUSM.

Kon-
TPOJTb-
Hasg pa-
oora.
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6 | JluneitHOE TIpO- 14 10 4 6 6 4
rpaMMHUPOBAHUC
Yacme 2 — Mamemamuueckuii ananus
7. | BBemenue B ana- | 10 6 2 4 4 4 Camo-
JIN3: MHOXKECTBA, CTOSI-
byHKIUH. TEJbHBIE
8. |Ilpenenunenpe-| 12 6 2 4 4 6 paboThI.
PBIBHOCT. VYuyactue
9. | Juddepeniu- 10 6 2 4 3 4 B pelie-
aJIbHOE HCUHUCIIe- HUU 3a-
HUE  (QyHKIUH nady  Ha
OJIHOM IepeMeH- IPaKTH-
HOM. YECKUX
3aHsI-
THUSIX.
Cobece-
JIOBaHUS
no Jo-
MaITHUM
3ama-
HUSIM.
Kon-
TPOJIb-
Hasg pa-
oora.
Hroro 3a 1 ce- 108 50 16 34 27 58
MecTp
2 cemecmp
10. | UurterpanbHoe 23 11 3 8 8 12 Camo-
WCUYHCIICHHE CTOSI-
GyHKUUNA OJHOM TEJIbHBIE
MIEPEMEHHOM. paboTHI.
11. | Auddepeniu- 21 11 3 8 7 10 VYyactue
aJIbHOE HCUHUCTIe- B pelue-
HUE
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byHKIIMM  He- HUU 3a-
CKOJIBKHX TIepe- Jad  Ha
MEHHBIX. NIPAKTH-
12. | UnTerpanbHoe 20 8 2 6 5 12 YEeCKUX
UCYHCIICHUE 3aHS-
byHkIMit  He- THUSX.
CKOJIBKUX TIepe- Cobece-
MEHHBIX. JIOBaHHUS
no  J0-
13. | Paner. 19 7 3 4 4 12 MAaIlIHUM
14. | O6bikHOBEHHBIE | 25 13 5 8 8 12 3an1a-
muddepenu- HUSM.
aJIbHBIC ypaBHE- Komn-
HUSL. TPOJTb-
Hasi pa-
oora.
Hroro 3a 2 ce- 108 50 16 34 32 58
MecTp
B nesiom 216 100 32 68 59 116
Mo TUCIU-
MJINHE
Hroro B % 100 46 14 32 87 54

5.3. Conep:kaHue CeMMHAPOB, MPAKTUYECKUX 3aHATHH

Tabamua 4 — Tembl JUCHUIVIMHBI, (POPMBI NPOBEJEHHUS U COJEPKAHHE
CEMHMHAPOB U NMPAKTHYECKUX 3aHATHH

Hepequb BOIIPOCOB JIA O6Cy>K,Z[CHI/IH Ha CEMHHAap-

ypaBHeHUH. JInHewu-
HBIE IIPOCTPAHCTBA

Haumenosanue tem Dopmbl
CKHUX, TPAKTUYECKUX 3aHATUAX, PEKOMEH1yeMbIE UC-
(pa3nmenoB) nuCIH- MIPOBEACHUS
TOYHHMKH U3 pa3zenoB 8,9 (yka3blBaeTcs pas3jien U Mo- .
TIJTUHBI . 3aHATUI
PSAAKOBBIA HOMEP UCTOYHHKA)
Tema 1. Pemenune  cucrem  nuHeWHbIX — anreOpanueckux | O6cyxneHue
CucreMpl NMHEWHBIX | ypaBHEHHH MeTOJ0M ['aycca. 'eomeTpuuecke BEKTOPBI | TEOPETHUECK
anredpanyecKux Ha IJIOCKOCTU U B MpOCTpaHCTBE. JIMHEWHbIE onepaluy | UX BOIPOCOB.

Haa BekTopamu. Koopaumuatel Bekropa. CkamspHoe
MIPOU3BEJICHNE BEKTOPOB. [[11Ha BEKTOpa U YroJ MexXy
BekTOopaMH. JluHeliHas  3aBucMMOCTh. basuc u
pa3MepHOCTh JIMHEHMHOro mpocTpaHcTBa. PasnokeHue
BekTopa 10 Oaszucy. I[IpeoOpazoBanme KoOpaAWHAT
BEKTOPOB NpH 3aMeHe Oa3uca. CTaHIapTHOE CKaIsIpHOE
MPOU3BE/CHNE BEKTOPOB. JIIMHBI BEKTOPOB U YIoj
MeXJy BeKTopamu. HaxoxnieHue KoopanHaAT BEKTOpa B
OpPTOTOHAJILHOM Oa3zuce.

Pemenne 3a-
Ja4 o Tema-
THKE TPAKTH-
YECKOro  3a-
HATUS B WH-
TEPaKTUBHOU

dbopwme.
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Pexomenayembie ncrounuku: pasaen 8, a[l], a[2],0[1],
6[3]

Tema 2.
Martpuuel u omnpeze-
JIUTEIIN.

JluneiitHple omepanuy Haja MaTpulaMu. BeraucieHue
paHra MATPHULIBI METOJI0M 3JIEMEHTaPHBIX
npeoOpa3oBaHUil. YMHOXKEHHE M TPAHCIIOHUPOBAHUE
Mar-pull. MaTtpuyHas 3anuMch CUCTEM JIMHEMHBIX
anreOpanveckux  ypaBHeHHMH.  HeBBIpOXKIEHHOCTDH
KBaJpaTHBIX MaTpull. Haxoxaenue oOpaTHOW MaTPULIBI
C TIOMOIIIbIO AJIEMEHTApPHBIX MpeoOdpa3oBanuii. Pemenue

OO6cyxnenue
TEeopeTHuye-
CKHX BOIIPO-
COB.
Pemenne 3a-
a4 10 TeMa-
TUKE TIPAKTH-

JIMHEHHBIX MAaTPUYHBIX YPABHECHUI. YEeCcKoro 3a-
Brruucnenue onpeaeIuTeNeH. [Ipumenenue | HATUS B WH-
OIIpEIETIUTENEH. Kpurepuit HEBBIPOKICHHOCTH | TEPaKTUBHOU
KBaJpaTHOW Marpuubl. HaxoxneHue paHra martpuubl. | opme
Kpurepuii  CcymecTBoBaHMs HEHYJIEBBIX  PELICHHUU
OJTHOPOJHOM CUCTEMbl JIMHEHHBIX anredpanyecKux
ypaBHeHuH. HaxoxaeHue penenus CuCTEMbI JIMHENHBIX
anreOpandyeckux ypaBHeHUM mo Qopmynam Kpamepa.
Brranciienue o0paTHOM MaTpPUIIBL.
Pexomennyembie ucrounuku: pasznen 8, a[l], a[2],0[1],
0[3]
Tema 3. OcCHOBHBIE TOHATHUS, CBsS3aHHble ¢ MHorowieHamu. | O6cyxaeHue
KowmriekcHeie uncna | PaznoxkeHne  MpaBWIBHOM — OpoOM  HA  CyMMY | TEOPETHYECK

1 MHOI'OYJICHHI.

3JIEMEHTaPHBIX JIPOOCH.

KomimiekcHrle 4uciaa wu IIGfICTBPISI HaaA HUMH B
anre0panvecKoin dbopwme. I'eomerpuyeckas
HUHTCpHpCTAllUd KOMIIJICKCHBIX YHCEII. MO[[y.HI) u
apryMeHT KOMILJIEKCHOTO uucia. TpuroHomerpudeckas
dbopMa 3amMCcu KOMIUICKCHBIX 4YHCE]I. YMHOXEHUE H
JIeJIeHne KOMIUIEKCHBIX YHCel B TPUTOHOMETPHUYECKOM
dbopme. @opmyna Myaspa. Kopau n-oii creneHu u3
KOMITJIEKCHOTO YHUCIIA.

Pexomenayembie uctounuku: pasaen 8, a[1], a[2], 0[5]

UX BOIIPOCOB.
Pemenne 3a-
Ja4d 10 TeMa-
THKE IPAKTH-
4EeCKOro  3a-
HATUS B WH-
TEPaKTUBHOU

dbopwme.

Tema 4.

Jluneiinpie mpeoOpa-
30BaHHA U KBajpa-
TUYHBIE (DOPMBI.

JIuHeitHble 0TOOpa)KeHUs 1 JINHEHHbIE TPe00-pa3oBaHMs
BEKTOPHBIX  NPOCTpAaHCTB. l3MeHeHue  MaTpuIlbl
JUHEeWHoro mpeoOpa3oBaHUs IpU 3amMeHe Oasuca.
MaTtpunbl  OPTOrOHANBHBIX U CaMOCONPSKEHHBIX
npeoOpa3oBaHuil B OPTOHOPMHUPOBAHHOM  Oa3zuce.
CoOcTBeHHbIE 3HAYEHHMsI M COOCTBEHHBIE BEKTOPBI
JUHEWHBIX MpeoOpa3oBaHuil. CBONCTBa COOCTBEHHBIX
3HaY€HUHN U COOCTBEHHBIX BEKTOPOB.

KBagpatuunbie ¢opMbl Ha BEKTOPHOM IPOCTPAHCTBE.
W3menenne watpuipl KBaApaTUYHOH (QOpMBI  NpU
3ameHe Oasuca. [IpuBenenue kBagpaTHUHONW (HOPMBI K
HOpMaJIbBHOMY BuAy MeroaoM Jlarpanxa. IIpuBenenue
KBaJpaTUYHON (POpMBI K KAHOHMYECKOMY BHIY NpHU
ITOMOIIIH OpPTOTOHAJILHOTO npeoOpa3oBaHusl.
HccnenoBanue kBajpaTuyHON (GOpMBI Ha 3HAKOOMpE/Ie-
JIEHHOCTH 10 KpuTepuo CuibBecTpa.

Pexomennyembie ucrounuku: paznaen 8, a[l1],a[2], 6[1],
6[3].

Ob6cyxnenue
TEOPETUYECK
UX BOIIPOCOB.
Pemenne 3a-
Ja4d 10 TeMa-
TUKE IMpaKTH-
4eCKOro  3a-
HATUS B WH-
TEPaKTUBHOU

dbopwme.

Tema 5.

HpﬂMoyr OJIbHAad  JCKapTOBa CUCTCMAa  KOOPAHHAT.

O6cyxenue
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OJIeEMEHTHl aHAJIUTH-
YECKOM T€OMETPUHU.

Paccrosiane mexnay Ttoukamu. Pa3nudHble  CIIOCOOBI
3a7aHus MPSAMON Ha INIOCKOCTH. [IpsiMble 1 MIIOCKOCTH B
TPEXMEPHOM MPOCTpaHCTBE. B3auMHOE pacnosiokeHue
MPSIMBIX Ha TUIOCKOCTU U IUIOCKOCTEH B MPOCTPAHCTBE.
[lnockocTn pa3inM4HON pa3MEPHOCTH B MHOTOMEPHOM
MPOCTPAHCTBE.

TeopeTruye-
CKHX BOIIpPO-
COB.

Pemenue 3a-
Jlad 10 Tema-
THUKE IPAKTHU-

Onnunc, runepboja M napabosia, MX CBOWCTBA U | YECKOIO  3a-
KaHOHMYECKHE ypaBHeHMs. llpuBeneHue oOIIero | HATUS B WH-
ypaBHEHMsI KPUBOM BTOPOTrO MOPsAJKA K KAHOHUYECKOMY | TepaKTUBHOM
BHTY. dopme.
Pexomenayemble ucrounuku: paszaen 8, a[1], 6[1], 6[3],
o[5]
Tema 6. YucnoBble GyHKIIUUA. XapakTepUCTUKH (QyHKIHM: deT- | OOCcyxIeHne
BBenenne B aHanm3: | HOCTh U HEYETHOCTb, EPUOJUYHOCTH, MOHOTOHHOCTD, | TEOpETHYE-
MHOX€ECTBa, (yHK- | orpaHMYeHHOCTb. JInHeiiHas U KBagpaTuyHas QYHKLIUU | CKUX BOIPO-
LIUH. u ux rpaduxu. CioxHasi u oOpaTHas GyHKIHUUA. IJIEMEH- | COB.
TapHble QyHKIMH. PekoMeH1yeMble HCTOYHMKH: pa3aen | Pemenue 3a-
8, a[1], 6[2], 6[4], a4 1o Tema-
TUKE NPaKTH-
YecKoro 3a-
HATUSL B WH-
TEPaKTUBHOMN
dhopwme.
Tema 7. [Ipenen uncnoBoii mocienoBarenbHOCTH. Brruncnenne | O0cyxaeHne
IIpenen u Hempe- | mpenenoB MOCIENIOBATEIbHOCTEH € HCIOJIb30BAHUEM: | TEOpETHYE-
PBIBHOCTb. OTIpeIeIICHUS; CBOWCTB, CBSI3aHHBIX C | CKHX BOIIPO-
apu(pMeTUYECKUMH JCUCTBUSIMH; TEOPEMbl O TpeX | COB.
[IOCJIEZIOBATEIbHOCTSX. Pemenue 3a-
Bbruucnenne mnpenenoB  (yHKIMH ¢ HOMOIIBIO: | Jady MO TeMa-
OlpeseNieHusl; TEOpeM O CBOICTBaX IMpPENesoB; | TUKE MPaKTH-
«3aMevaTeIbHbIX» IPEJeNoB. PackpbiTre | yeckoro 3a-
HeompeneneHHocTe. CreAcTBUsT W3 3aMeyarelbHBIX | HATHUS B WH-
npenenoB. CpaBHeHHE OECKOHEUHO ManbIX (YHKIMH: | TEpaKTUBHON
SKBUBaJeHTHBIE (PpyHKIMH, cuMBoIl. [IpuMenenne stux | hopme.
MOHATHUH MPH BBIYMCIIEHUH MTPEJIENIOB.
HenpepeiBHOCTE QyHKIMM B TOouke. MccnenoBanue
TOYEK pa3pbiBa (YHKIMU. ACUMNOTOTHl K Tpaduky
¢yakuu. CBolicTBa (QYHKIMM, HENpPEepbIBHBIX Ha
OTpE3KE.
Pexomenayembie ucrouHuku: pasaen 8, a[1], 6[2], 6[4],
0[5]
Tewma 8. [IpowsBognas  dynkumu.  Hudbdepenmmpyemocts, | OOCykaeHne
Huddepenunansuoe | nudpdepennuan. HenpepsiBHOCT nuddhepeHupyeMoil | TeopeTuye-
ucurcnenue  ¢GyHk- | pynkuun. IlpaBuna auddepeHunpoBaHUs CYMMBL, | CKUX BOIpO-

LU OJJHOM NEPEMEH-
HOM.

Pa3HOCTH, MPOU3BEIEHUS M YAaCTHOTO JABYX (PyHKUU,
CIIOKHOU M oOpaTHOU ¢yHkiuil. [IpaBuia BeruncieHus
muddepeHnmana. IIponsBonHbIe OCHOBHBIX
anemMeHTapHbIX QyHKIui. [Ipon3BoHAs TOKA3aTETBHO-
CTENeHHON (YHKIUH.

Huddepenunan byHKIMH. Hcnonb3zoBanne
muddepenHnmana uis NPUOIMKEHHBIX BBIUMCICHUI.
[IponsBoHas byHKIMY, 3aIaHHON HESIBHO.

COB.
Pemenne 3a-
Ja4 o Tema-
THKE TPAKTHU-
YECKOro 3a-
HATUS B WH-
TEPaKTUBHOU

dhopwme.
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DaCTUYHOCTH
MIPOU3BOIHAS.
JlokanpHbI SKCcTpeMyM (yHkmuu. Teopema Depma.
Teopembr  Pomns, Jlarpamxka wu  Kowmm s
muddepennmpyembix  GyHkiuid. I[lpaBwio Jlomurans
PpacKpbITUS HEOIPEIETIEHHOCTEM. Haxoxnenue
MIPOMEXYTKOB  BBIIYKJIOCTH, BOTHYTOCTH (DYHKIHU.
Touku neperuoda.

HaubGonpimiee u HaumMmeHbllee 3HaueHus (QyHKUIUH,
HenpepeIBHOW Ha orpe3ke. MccnenoBanue GyHKIUNA U
MOCTPOCHUE TPa(UKOB.

Paznoxxenne  pynkuumit dopmyne  Teinopa
(Maknopena). PackpbiTHe  HEONpEeneIeHHOCTEH ¢
oMoIIbko (hopMyssl MakiiopeHa.

Pexomenayemble ucrouHuku: pasaen 8, a[1], 6[2], 6[4],
0[5]

byHKIIHAH. Jlorapudpmuaeckas

110

Tema 9.

WNHrerpasibHOE  HC-
quclieHue (QYyHKIMMA
OJIHOM IIEPEMEHHOM.

HeonpeneneHHHﬁ HHTCIrpal: MCTOABI
HETIOCPCACTBCHHOT' O HHTCIPHUPOBAHUAA, 3aMCHa
nepeMeHHoﬁ, HHTCTPHUPOBAHUA 110 HacCTiAaM.

HNuterpupoBanue paiioOHAIbHBIX (YHKIIUH.

Brruncnenmne onpeeneHHbIX HHTErpaioB: Mo Gopmyse
Hrrorona-Jleitbuuma, ¢ HCHONB30BAaHMEM  3aMEHBI
MepEMEHHON, METOJOM MHTETPUPOBAHMS IO YaCTSM.

Ob6cyxnenue
TeopeTHye-
CKMX BOIIpO-
COB.
Pemenue 3a-
a4 Mo Tema-
TUKE TMPAKTHU-

I'eomerpuueckue NPUIOKESHUS OIIPEJICIIEHHOTO | YECKOTO  3a-
WHTErpana: BBIUMCICHHE IUIOMIAAM KPHUBOJIMHEHHON | HATUS B WH-
Tpaneunm. TEPaKTUBHOMN
HecoOcTBeHHBIE MHTETPATBI. dbopwme.
Pexomenayembie ucrounuku: paszaen 8, a[1], 6[2], 6[4],
0[5]
Tema 10. OtkpbiThie ¥ 3aMKHYThle MHOXecTBa (B R2). | Obcyxaenue
Huddepenunansioe | CXOAUMOCTh IMOCIEIOBATEIBHOCTH ToueK. (DYHKLUM | TeopeTHue-
WCYHCIICHUE HECKOJIBKUX TIepeMeHHBIX. [loBepXxHOCTH (JIMHHM) | CKHX BOIIPO-
GYHKIIUM ~ HECKOJb- | ypoBHA ¢yHkuu. OmHopoanble (yHKuuu. dopmyna | CoB.

KHUX NCPEMCHHBIX.

Oiinepa. llpenen u  HenmpeppIBHOCTh  (YHKIHMH
HECKOJIbKMX IEpPEMEHHbIX. YacTHblE NPOU3BOJIHBIE U
muddepeHMansl  NEpBOr0o M BTOPOrO  MOPSAIKOB.
ONacTUYHOCTh (DYHKIMM HECKOJNBKHX MEpPEMEHHBIX.
[IpounsBoHas HESBHOU GyHKIUY. I'panuenrt.
[Ipons3BomHass 1O  HaNpPaBIEHUIO. JlokanbHbIe
OKCTPEMYMbI ~ (YHKIMI HECKOJbKUX MEPEMEHHBIX.
VY cnoBHBIM IKCTPEMYM: METOJ UCKITIOUCHUS
nepeMeHHbix, Meron Jlarpawxka. Haubonbimiee u
HauMEHbIIee 3HAUEHHs HeNpepbIBHONH (YHKIMM Ha
3aMKHYTOM OI'paHUYEHHOM MHOKECTBE.

Meton HaumMenbmmx kBaapatoB (MHK). Ilombop
napameTrpoB JinHeWHOM QyHkumun MHK-merogom.
Cucrema HOpMaJIbHBIX YPaBHEHUH.

Brimykieie mHOXKecTBa B Rn. Brimykibie (BOTHYTEHIE)
(YHKIIMM HECKOJBKUX TEPEeMEHHBIX. DKCTPEMYMbI
BBINYKJIBIX (BOTHYTHIX) (QYHKIUH.

Pexomenyembie uctrounuku: paszaen 8, a[l], 6[2], 6[4],
0[5]

Pemenne 3a-
Ja4 o Tema-
THKE TPAKTHU-
YECKOro  3a-
HATUS B MH-
TEPaKTUBHOU

dbopwme.
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Tema 11. Kparnple (nBoiHBIE) HWHTErpaiibl, UX cBoicTBa. | OOCy)KaeHue
WNuterpanpaoe  uc- | CBeeHre JBOWHOTO HMHTErpajla K  IOBTOPHOMY | TEOpETHUYE-
yuciieHue (QYHKIMM | HHTerpany. 3aMeHa NEPeMEHHOI B IBOWHOM HHTErpaie. | CKUX BOIpO-
HECKOJIbKUX  mepe- | Pekomenyemble uctounuku: pasnen 8, a[1], 6[2], 6[4], | cos.
MCHHBIX. 0[5] Pemenue 3a-
Jad 1o Tema-
TUKE IMpaKTHU-
YeCKOro 3a-
HATUS B WH-
TEPAaKTUBHOMN
dhopwme.
Tewma 12. HccnenoBanne CXOAMMOCTH W HaxoxjaeHue cymm | OOcyxaeHue
Psnpr. YHUCIIOBBIX  PSAAOB,  HCXOId M3  ONpEJeNieHUs. | TeopeTHye-
[Ipumenenne HEOOXOAMMOTO YCIOBHUS CXOJIUMOCTH. | CKUX BOIPO-
HccnenoBanme CXOOUMOCTH  YHCIOBBIX  PSIOB  C | COB.
HEOTPHIIATEIIFHBIMU WICHAMU C TIOMOIIBIO MpHU3HAKoB | Pemenue 3a-
CpaBHeHHUs, Tmpu3Haka JlamamOepa, HHTErpaIbHOrO | a4 MO TeMa-
MPHU3HAKA. THUKE TMPaKTH-
3HaKOUYEepeqyIOIIMecs YUCIOBBIE  PSAbl, MPHU3HAK | YECKOro  3a-
JleiiOHnIta. AGOCOJIOTHO W YCJIOBHO CXOJSIIUECS | HATUS B WH-
YHCIIOBBIC PSIIBI. TEePaKTUBHOM
Crenennsie psjbl. Teopema Abens. MaTepBan u paguyc | popme.
CXOAMMOCTH CTEMEeHHOro psjaa. WHTerpupyeMoctbs u
i epeHIMPYyeMOCTh CYMMBI CTEIICHHOTO psila Ha
UHTEpBaJle CXOAUMOCTH. Paznoxenue QyHkumii B psifg
Tennopa ¢ uCNOJIB30BaHUEM CTaHAAPTHBIX PA3JI0KECHUM.
Paznoxxenue ¢hyHkuii B paa. MakiopeHa.
Pexomenayembie ucrounuku: paszaen 8, a[1], 6[2], 6[4],
0[5]
Tema 13. Huddepenunansable ypaBHEHUs ¢ pazaenstomumucs | O6cyxneHue
OOBIKHOBEHHBIE MIePEeMEHHBIMH. Jluneiinbie muddepeHIanbHbIe | TeOpeTHde-
muddepeHIranbHbIe | ypaBHEHUS 1-ro opsaKa. ABTOHOMHBIC YPaBHEHUS M UX | CKUX BOMIPO-
ypaBHEHHUS. CBOIICTBA. COB.

OnHoponaHbie nuddepeHnranbHbIe YpaBHEHUS,
ypaBHEHMs B MOJHBIX JIuddepeHnuanax, ypaBHEHUs
beprymn.

JIuneiinbie yYpaBHEHUs BBICILINX MOPSIKOB.
OdyHIaMeHTanbHAs CHUCTeMa peuieHuit u  olmiee
pellleHne  JIMHEHHOTO  OAHOPOJHOTO  YpaBHEHUS.
JlunelHble ypaBHEHUS 2-TO MOPSAJKa C MOCTOSHHBIMU
KO3 PUIHEHTaMH. OpnnHoponHOe YPaBHEHHUE.
XapakTtepuctuiyeckoe ypaBHeHue. OOmiee pelieHue
OJTHOPOJHOTrO  ypaBHeHHdA. [locTpoeHne 4YacTHOro
pelIeHrs HEOJHOPOIHOTO YPAaBHEHUS C MPaBOM YacThIO
BHUJA ,T/I€ HE SBIAETCS KOPHEM XapaKTEPUCTHUUECKOTO
YpaBHEHHS.

OpHOpOOHBIE ~ CUCTEMBl  JIMHEWHBIX  ypaBHEHUI.
[Toctpoenne oOmiero pemeHuss ¢ MOMOUIbIO MeEToJa
HCKJIIOUEHUS] HEU3BECTHBIX.

Pexomenayempie ucrounuku: pasaen 8, a[1], 6[2], 6[4],
0[5]

Pemenne 3a-
Ja4 o Tema-
THKE TPAKTHU-
YECKOro  3a-
HATUS B MH-
TEPaKTUBHOU

dbopwme.
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6. Ilepeuenn Y4€e0HO-MeTOAUYeCKOro o0ecmeyeHus A
CaAaMOCTOSITEJILHOM Pa0dOTHI 00yYAIOIIUXCH 1O AMCIUIIHHE

6.1. Ilepeuenb BONMPOCOB, OTBOAMMBIX HA CAMOCTOSITEJIbHOE OCBOCHHE
TUCUUILINHBI, GOPMBbI BHEAYAUTOPHOI CAMOCTOATEILHOM PadoThI

K BHeaymuTOopHBIM (QopMaM CcaMOCTOSITENbHONH pabOThl  CTYAECHTOB
OTHOCSITCSL:

- IOATOTOBKA K CEMUHAPCKOMY 3aHSATHIO;

- TOATOTOBKA K PEIICHUIO U IPOBEPKE 3a7ay;

- BBITIOJTHEHUE KOHTPOJIHHOU pabOTHI;

- TOATOTOBKA K 3a4€Ty U HK3aMEHY.

Ha ceMuHapckux 3aHSTHSX BCE CTYIECHTHI JOJDKHBI MPUHUMATh AKTUBHOE
y4qacTue B 00CYXKJICHHH M3y4aeMbIX BOMPOCOB U YMETh JEMOHCTPHUPOBATH 3HAHUE
MpakTH4YecKoro Marepuana. [Ipu BBICTYIUICHHH, CTYJIEHTaM HEOO0XOJIMMO
apryMEHTUPOBAHO M3JIaraThb CBOIO ITO3ULMIO, IOJKPEIUISTh €€ KOHKPETHBIMHU
JAHHBIMH, YMeThb 0000IaTh, apryMeHTHpPOBaTh U  CHUCTEMaTH3HUPOBAThH
CTaTUCTHUYECKHUE JIaHHBIC.

Ha cemMuHapckux 3aHATHSX TMIPENOJABATENIb MPOBEPSAET BBITIOJHEHUE
CaMOCTOSITEIBbHBIX 3aJaHU U KAY€CTBO YCBOCHUS 3HAHUM.

Tabmmuma S5 — Tembl IUMCHUIUVIMHBI, H3Yy4YaeMmble BOIPOCHI M  (OPMBI
BHEAy/IUTOPHOM CaAMOCTOSITEJIbHON PadoThI

HanmenoBanue tem ®opMmBbI
[lepeueHs BONMpPOCOB, OTBOJUMBIX Ha .
(paznenoB) BHEAYJUTOPHOMN
CaMOCTOSITEIIbHOE OCBOCHHE -
JVICTIATUTHHEI CaMOCTOSITENIbHOU PabOTEI
Tema 1. 1 .IlonnpocrpancTaa nuHeiHoro | PaGora c yueOHoM
Cuctembl  JIMHEWHBIX | IPOCTPAHCTBA. EBKinIOBEI | ureparypoi. Pemenune
anredpandecKux MPOCTPAHCTBA. THIOBBIX ~ 3amad.  PasGop
ypaBHeHuii. Jluneitneie | 2.I1Iporecc OPTOTOHATH3AUNH. | BorPOCOB 10 TEME 3AHSTHSL.
IIPOCTPAHCTBA OproroHanbHbIe JIOTIONHEHUS | BrironHeH e JIOMAIITHHX
MOJANPOCTPAHCTB.

3aJIaHUM K KaXXZIOMY 3aHATUIO.

3.Pemrenue 3agauy. .
[ToaroroBka k 3a4€Ty

Tema 2. 1.Haxoxnenue pasmepHoctu | Pabora c yueOHOU
Marpuiisi U | IPOCTPAHCTBA peleHuit U | IUTEPATYPOH. Pemenue
OIIPCACIUTEIIN. (bYH}IaMeHTaJ'IBHaSI CUCTEMA peI_HeHI/II\/'I THUIIOBBIX 3azad. Pa360p

OIHOPOJIHOM  CHCTEMBI  JIMHEHHBIX | gorpocoB 0 TeMe 3aHATHAL
anredpanvyecknux ypaBHEHUH.

Brimmonaenue JTOMAIITHUX
2.Pemenue 3agauy.

3aIaHUM K KaXKJIOMY 3aHATHIO.
ITogroroska k 3a4é€ry

Tema 3. 1.Cxema  Topuepa u  kopuu | PaGota c yueOHoO
KomrutekcHpie uncia u | MHOTOUIeHOB. Teopema besy. JIUTEPATYPOii. Pemrenne
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MHOTOYJICHBI. 2.Pemenue 3anad. TUTIOBBIX  3amad.  Pa30op
BOIPOCOB IO TEME 3aHATHSL.
Bremonnenue JOMAITHUX
3aJIaHAM K KOKJIOMY 3aHATHUIO.
IToaroroBka K 3a4éry

Tema 4. 1.JIuneiinbie npeobpaszoBanus | Pabota c yueOHOU

Jluneiinbie OpPOCTPAHCTBA. JluHeiHbIe | TuTeparypoil. Pemienue

npeoOpa3oBaHUs H | OICPATOPHI. TUTIOBBIX  3amad.  Pa30op

kBanpatnunbie Gopmbl. | 2.91po  u 00pa3s  JMHEHHOTO | porpocoB 1O TeMe 3aHATHAL

oreparopa. Beinonnenue

3.Marpuia TuHEHHOTO oreparopa.

JIOMAaIITHUX
3aJIaHAH K KOKJIOMY 3aHAITHIO.
[ToaroroBka k 3a4éTy

Tema S. 1.Beinykiibie MHOKECTBA B | PaGoTa c y4eGHOM
IeMEeHThI MHOTOMEPHOM MPOCTPAHCTBE. NTHTEPATYPOii. Pemreryie
AHATTUTHYECKOL 2.IlomynpocTpaHCTBa W BBITYKJIbIE THIOBBIX  3aiau.  Pas6op
reOMETpHUH. MHOrOTPaHHEIE 06IACTH. BOIIPOCOB TI0 TEME 3aHSTHS.
3.HaxoxnaeHue  yrioBelIX — TOYEK
BBINYKJIBIX MHOTOTPaHHBIX OOJacTeil. BBIHOJ'II:IGHI/IG JIOMATITHIX
BhimmyKiiast 0607109Ka CHCTEMBI TOUeK. | >oHaHHH K KOKIOMY 3AHATHIO.
4. Pemrenye 3aad. [ToaroroBka k 3a4éTy
Tema 6. Jluneiinoe | 1. TpancnoptHas 3amaua u e€ | PaGora c yueOHOU
IIporpaMMHupOBaHUC MaTeMaTu4dcCKasad MOACIb. J'H/ITepaTypoi/'[, Pemenue
2. PacnipenenurenbHbiit MCTOX | THrOBBIX ~ 3amad.  PasGop
pemrenus T3. BOIIPOCOB IO TEME 3aHSTHS.
3. Merox noTeHnuanos. Brimonnenue JIOMaITHUX
3aJJaHUH K KaKJOMY 3aHSTHIO.
IToaroroBka K 3a4€Ty
Tema 7. 1.Toukn paspsiBa ¢yHkuMH U ux | Pabora c yueOHoM
IIpenen U | Kmaccuuranms. JUTEPATYPOU. Pemenne
HENPEPLIBHOCTb. 2. Pemienue 3ana4. THIIOBBIX  3agad.  Pasdop
BOIIPOCOB IO TE€ME€ 3aHSTHS.
Brimmonnenue JOMaITHUX
3aJJaHUH K KOKIOMY 3aHITHIO.
ITonroroBka K sK3aMeHy
Tema 8. 1.3amaua 0 pacrnipenenenuu | PaGora c yueOHOU
HuddepenunanbHoe HaJIOrOBOr0 OPEMEHHU. JIUTEPATYPOH. Pemenue
ucuncnenne ¢ynkumii | 2.Teopempr Pommst n Komm 1015 | tynoseix  3amau.  PasGop

OJIHOUM MEPEMEHHOM.

auddepeHIupyemMbIX QyHKIHIHA.
3.®opmyna Teitsiopa ¢ OCTaTOYHBIM
yiieHoM B gopme Ileano.

4. Pemnrenne 3amad.

BOIIPOCOB II0 TEME 3aHATHUA.
Beinonuenue JOMAIHUX
3aIaHUM K KaXKJIOMY 3aHATHIO.
ITogroroska k 3a4é€ry

Tema 9.

NHurerpansuoe
ucuucineHue  QyHKIUI
OJIHOM MEPEMEHHOM.

1.aTerpupoBanue HEKOTOPBIX
KJIacCOB HppalMOHAIBHBIX u
TPAHCUEHJCHTHBIX (DYHKIIUH.
2.Pemenue 3agauy.

Pa6ora c yueOHoM
JIUTEPATYpPOil. Pemenue
TUTIOBBIX  3amady.  Pazbop

BOIPOCOB MO TE€ME 3aHATHS.
Bremoaaenme JIOMAaINTHUX
3aJlaHU K KQKJI0MY 3aHSTHUIO.
[ToaroroBka Kk 3K3aMeHy
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Tema 10. 1.CpoiictBa (GyHKIUH HECKOIbKUX
JnddeperupnansHoe NepeMEHHBIX,  HENpepblBHbIX  Ha | Pa00Ta ¢ ydebHoi -
HUCUYUCIICHUE 3aMKHYTOM OrpaHHYeHHOM | TAPATOPONL. Pemenne
byHKIME  HecKObKHX | MHOYKECTBE. TUMOBBIX  3amad.  Pa3bop
[1EPEMEHHbIX. 2.JloctaTouHoe yCJIOBHE | BOIIPOCOB II0 TEME 3aHATHA.
g hepeHIPYEMOCTH ¢bynkuuu | Beinonnenue JOMaITHUX
HCCKOJIBKUX  IICPEMEHHBIX. MeTOI[ BaI[aHI/Iﬁ K K&XIOMY 3aHATHUIO.
HCKJIIOYCHUS NEPEMEHHBIX. | [[oaroTOBKA K 9K3aMEHY
3.Pemenue 3agau
Tema 11. 1.dopmyna 3aMeHbl nepeMeHHbIX B | PaGota c y4aeOHOMI
NurerpanbHoe JIBOWHOM MHTETpaJIe. JUTEPATYPOU. Pemenue
ucuucieHue  QGyHKIUI 2. Hcnonb3oBanne NOJIPHBIX | TymoBbIX  3amad.  Pazbop
HECKOJBKUX KOOP/IMHAT JJIsl BBIYUCIICHHS IBOMHBIX | BorpocoB 110 TeMe 3aHsTHL
riepeMeHHBIX. MHTCIPaJIOB. BeinosHenue JIOMAIITHUX
3.Pemenme saad. 3aJJaHUH K KOKIOMY 3aHSTHIO.
[ToaroroBka K 9K3aMeHy
Tema 12. 1.MuTerpanbHblii npusHak | Pabora c yaeOHO
Psanrl. CXOOUMOCTH ITOJIOKHUTCIBHOI'O psaa. JIATEPATYPOIl. Pemenne
2.CBoiicTBa CTCHEHHOTO psifida HA | TuroBBIX  3ajad.  Pa36op
HHTEPBAIC CXOAUMOCTH. BOIIPOCOB IO TE€ME€ 3aHSTHS.
3.Pewenne 3anaq. Brinonnenue JIOMAIITHUX
3a/IaHUH K KOKJIOMY 3aHSITHIO.
IToaroroBka K 3K3aMeHy
Tema 13. 1.Mojenu ecTeCTBEHHOTO pocTa. Pabora ¢ yueOuoil 1u-
OOBIKHOBEHHBIE 2. Pemenue 3a1a4 TapaTopoi. Penrenue
muddepeHraIbHbIC TUMOBBIX  3amad.  Pazbop
YpaBHEHUSI. BOIIPOCOB TI0 TEME 3aHATHUA.

Brinonaenue JOMAIIHHUX
3aJJaHuH K KaXXZIOMY 3aHATUIO.
IToaroroBka k 9K3aMCHY

6.2. Ilepeyenb BONMPOCOB, 3alaHUM, TeM ISl MOATOTOBKHM K TEKyLIeMy

KOHTPOJII0

IIpumepnl BApUAHTOB KOHTPOJBHBIX padoT

Koumponwvnas paooma Ne 1

Cucmembol TUHEUHBIX YPAGHEHUIL U

JIUHelIHble NPOCMPAHCHEa
3aoanue 1

Pemmnts cucteMy NTMHENHBIX YpaBHEHUN MeTo0M JKopaaHna-I'aycca.

3aoanue 2

Pemmnts cucremy nuHeWHbIX ypaBHeHUM MetonoM JKapnana-I'aycca. B
OTBETE yKa3aTh 0A3UCHOE PELICHUE.

3aoanue 3

Pemmth cuctemy TUHEHHBIX ypaBHEHUH ¢ mapamMeTpoM A . B oTBeTe ykaszaTh,
OpU KakuxX 3HAYEHUSIX A cHUcTeMa ypaBHEHUN HECOBMECTHA, MPHU KAKUX — UMEET
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EIMHCTBEHHOE pelIeHre (yKa3aTh €ro) U MpU KaKuxX — MMeeT 0ECKOHEYHO MHOTO
peleHuit (yka3ath o0I1iee perieHue).
3aoanue 4
SIByisseTcsl M JIMHEHHBIM TOJIPOCTPAHCTBOM B R° MHOXECTBO BEKTOPOB
X = (X, X,,X;) , YAOBIETBOPSIOMIUX JTAHHOMY yCJIOBUIO?

3aoanue 5
W3 cucrtembl CTONOIOB JAaHHOW MATPHUIlBI A BBIIEIUTh MAKCUMAILHYIO
JMHEWHO HE3aBUCHMYIO CUCTEMY CTOJIOLIOB U MPEJCTABUTH OCTAJIbHBIE CTOJIOIBI B
BU/IC TUHEHHOW KOMOWHAIIUU BBIJICIICHHbIX.
3aoanue 6
Haiitu 3HayeHus mapamerpa A, MpU KOTOPBIX BEKTOpPHI 00paszyroT Oa3uc
npocTpaHcTBa R*.
3aoanue 7
JIOTIOJTHUTB CHCTEMY BEKTOPOB JI0 OPTOTOHAJILHOIO Oa3nca mpocTpaHcTBa R*
U B IIOJy4YEHHOM 0a3uce HaTh KOOpAMHATHI BEKTOpa X = (X, Xy, X;) -

3aoanue 8
Pemenue 3aaun TMHEHHOTO MPOrPaMMUPOBAHMS

Bapuanm 1
X, + 3X,+ 6x;, =40,
1. 3x, +10 x, +19x, =130,

2X, +3X, +10x, = 55;

X, +2X, —=5%; + X, =1,
2. 2% +5x, —12x, —3x, =-4,
3%, +8x%, —=18x, — x, = 4.

X\ — 2%+ X;—2X,=1,
3%, —9X, +4x, — X, =17,
2X, —TX, + X, =21,

-9x, + 19x, -9x, + Ax, =-56.
4. a) V ={XeR®|2x —X, +4x, =0};
6) W={XeR®|—x +3x, — X, <-1}.

1 5 7 -7
-5 26 -36 36
5 A=
-3 1 -7 7
2 1 3 3
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a=(30;1), b=(22-6); x=(-1-2-1).
8. H

\l
L~

MHOKECTBE PEIICHUN CUCTEMbI INHENHBIX HEPABEHCTB

2x, +3x, <19,
2x, +x, <13,

3x, <15,
x, 20,

x,20.

yKa3aTh TaKkoe, Ha KOTOPOM JIMHEHHass GyHKIuA F(x,, x,) =7x, +5x, JOCTUTAET MaK-
cUMyMa.

Koumponwvnas paooma Ne 2
Humezpanwvnoe ucuucnenue pynkyuu 00HoIl nepemenHoil
3aoanue 1
BbIuncnuTh HHTETPAIBI.
3aoanue 2
HccnenoBath Ha CXOJAMMOCTh HECOOCTBEHHBIM HHTErpaii ¢ OECKOHEYHBIM
npeaeIoM UHTErPUPOBAHMUSL.
3aoanue 3
HccnenoBath Ha CXOIUMOCTh HECOOCTBEHHBIN MHTETPaJl OT HEOTPAHUYECHHOM
GyHKUIHU.
3aoanue 4
Haiitu muowmaas Gpurypsl, orpaHuYeHHON rpadukamMu GyHKIUHI.
3aoanue 5
3agada ¢ 5JKOHOMUYECKHM COJICPIKAHUEM.
Bapuanm 1

X 4
1.a ; 0 dx
)‘[X +1 )I\/x2—2x+

B) j (3—5x) In(2x)dx;;

5x% —
F)I(x 1)? (x+2)OI

1) jcostcosSxdx;

) Ifaw?)'

+00 dX 6
2. | ———.

Jl.x(ln2x+5) -[ x—4)%"
4.X+Yy=_8,xy=15.
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5. TIpoM3BOAMTENLHOCTh TPYAa OJHOTO paboyero 3a OJHY CMEHY OIMCBHIBAETCS
dyrkmmeit z(t) =10,5t —0,75t*, rae t — Bpems B wacax, npudem, 0 <t <8. Onpene-
nuTe 00BEM BBITYCKa TPOAYKIMHK 3a 20 paboumx JHEH OpUramon, COCTOSIIEH U3 6
YEJIOBCK.

OreHka 3HaHMNA CTYACHTOB OCYIIECTBISIETCA B OaljiaXx C y4eTOM OLEHKU
paboThI B cemecTpe (Hamucanue pedepara, ay JuTOPHBIX CAMOCTOATEIBHBIX Pa0OT U
JIOMAIITHUX 33/IaHUH, PEIIeHUE 3a/1ad U yJacTHE B OOCYXKICHUAX Ha MPAKTUICCKHUX
3aHATUSAX W JIp.), OICHKM HTOTOBBIX 3HAHWH (IO pe3ynbTaraM 3adeTra) U B
COOTBETCTBHM ¢ KpuTepusmu ODUHAHCOBOTO YHUBEPCHUTETAa PEaTU3yeTCs
CIICYIOIINM 00pa3oM:

Neni/m Bua orueTHOCTH banabl
1. PaboTa B cemecTpe 40
2. 3aueT/DK3aMeH 60
Hroro: 100

Tabnuna 6 - DopMbl TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH M UX OajuibHask OLCHKA

Kpurepuii ouenkn Banabl MeToanka oneHKH
[Toceenne ayIMTOPHBIX 3aHATHIA 7 MaremaTrnueckuid pacyer
Ou=7 : Kz x II3

I'me On — cymma 6amnoB; K3 — konuuectBo
ayZIUTOPHBIX 3aHATUH Mo auctmIumHe; [13 —
KOJIMYECTBO BaHHTI/If/'I, nmocemacMbIX CTYACH-

TOM
AKTUBHOCT, TpU  IPOBEIECHUU 13 Hoxuan, npezentanus — 10 6amios
ayJAUTOPHBIX 3aHATUN HNudopmanmronHoe coobienue — 5 6amios

VYyactue B o0cyxaeHuu — 3 6anna
Kparkoe BricTyIuieHue — 1 6ann
Pemenue pacueTHsIx 3agau — 1 6amn

AKTHBHOCTB ITPH TIPOBEJICHUH BHE- 10 [ToaroroBKa MaTepuaaoB W BHICTYIUICHHE Ha
ayTUTOPHOM paboTHI CTYJIEHUYECKHX HayuHBbIX KOH(]EepeHIHsIX, B
TIEYATHBIX U3JIaHUSAX, B TOM YHCIIC U Y HUBEP-
cureta - 10 6amioB

CamocrosiTenbHast pabota  cCTy- 10 Boinonnenue nucbMeHHo# padotsl — 10 6an-
JIeHTa TO0JI PYKOBOJCTBOM IpENo- JIOB
JaBaTens

C uenpr0 CTUMYJIHMPOBAHHS CHCTEMATHYECKOW ITOATOTOBKU CTYIEHTOB K
MPAKTUYECKUM U CEMUHAPCKUM 3aHSTHSIM IO JUCIUIUIMHE B TEUEHHUE CEMECTPA BBO-
JUTCSl KOMIUIEKCHBIM MOAXO0/ K OLICHKE, MOTy4yaeMOi CTyJICHTaMH [0 UTOTaM U3y-
YEeHUS TUCUUIUTMHBL. Ha OCHOBaHUY MOJI0KEHUS O CUCTEME OLIEHKH 3HAHUM CTYJIeH-
ToB B ®uHaHCOBOM yHUBepcuTeTe neictByeT 100-0amibHas cucteMa OLIEHKH 3Ha-
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HUM. DTO 03HAYAET, YTO OIIEHKA, IOJydyaeMasl [10 UTOraM MUCbMEHHOM SK3aMeHalU-
OHHOM PabOThl, COCTOUT U3 JBYX YACTEH: TEKYIIEro KOHTPOJS CTYJIEHTOB B ce-
MeCTpe — MakcuMaJibHas olieHka 40 0aioB U pe3yJIbTaTOB IPOMEKYTOUHOM aTTe-
CTallMl — MaKcHUMaJlbHasl olileHka 60 6asoB.

Texyuuii KOHTPOJIb OCYIIECTBISETCS B X0JI€ Y4EOHOTO MpoIiecca U KOHCYJIb-
TUPOBAHUS CTYAEHTOB, IO PE3YJIbTaTaM BBIITOJHEHHS CAaMOCTOSITENbHBIX padboT. Oc-
HOBHBIMH (hOpMaMU TEKYIIETO KOHTPOJIS 3HAHUH SIBISIOTCS:

— pelIeHue 3aaad, TECTOB U UX 00CYXJICHHUE C TOYKU 3peHHs] yMeHus ¢op-
MYJIAPOBATh BBIBOJbI, BHOCUTh PEKOMEHJALMH U IPUHUMATh aJ€KBaTHBIC YIIPaB-
JIEHYECKUE PEIICHNUS;

— BBIIIOJIHEHHE KOHTPOJIbHBIX 33JaHUil U 00CYKJIEHHE PE3YJIbTATOB;

— 00CyXIeHHS 3aKOHOATENIbHBIX, IPABOBBIX U HOPMATUBHBIX aKTOB.

Bropas cocrapinsronias O1eHMBaeT yCTHBIA OTBET HA 3a4€Te U HE MOXKET Ipe-
BbIIaTh 60 0aIoB.

40 GaioB, MONYyYEHHBIE CTYAEHTOM B TEYEHHE CEMECTPA, JOJIKHBI O3HAYATh
CaMyI0 BBICOKYIO XapaKTEPUCTHKY €ro padoThl. Takoil Oayl moay4yaroT CTYIEHTHI,
KOTOpBIE HA MPAKTUYECKHUX 3aHATUSAX CUCTEMATUUYECKU MOKA3bIBAIOT BBICOKHE pe-
3yJbTaThl IPHU ONMPOCAX, MPOSBIIAIOT AKTUBHOCTH ITPU 00CYKIEHUU U3y4aeMbIX ITPO-
0JieM, B ITOJIHOM 00bEME BBITIOJIHSIOT YYEOHYIO IPOrpaMMy, HE UMEIOT MPOITYCKOB.

MaxkcuMasbHasi OlleHKa OTBETa Ha 3aueTe olieHuBaercs B 60 0amtoB. Kaxxabiii
BOIPOC B OMJIETE UMEET CBOIO JI0JII0 B O0IIEH OLIEHKE B 3aBUCUMOCTH OT CJIOKHOCTH.
Hanpumep, 3a nepBblil TEOpETUUECKUI BOIIPOC MAaKCUMAaJIbHO OlleHUBaeTcs 15 Gai-
JIOB, JIBa CJIEAYIOLIUX TEOPETUUECKUX BOIpoca oleHuBarorcs no 10 6anios, 3agada
— MaKCHUMaJIbHO 15 OaJlJIOB U MATHh TECTOB — M0 2 0ajia Kaxabli MPaBUILHO pe-
LICHHBIN TECT.

bannpHas cucreMa aTTecTaluu:

- ctyaeHt, noayuuBmui ot 50 1o 100 6amioB, cuuTaeTcsi aTTECTOBAHHBIM,
noxyuuBIuii ot 0 7o 49 6aoB - HE aATTECTOBAHHBIM;

- CTYJICHT, oy4YuBIIHi OT 50 10 69 O6aIOB, CUUTACTCSl ATTECTOBAHHBIM Ha
«YJOBJIETBOPUTEIHHON;

- CTYJICHT, oay4yuBIIuil oT 70 10 85 OaJIOB, CUUTACTCS ATTECTOBAHHBIM Ha
«XOPOUION;

- CTYJEHT, oTy4uBIIHi ot 86 10 100 6anmoB, cCYMTaeTCs aTTECTOBAaHHBIM Ha
«OTJIUYHO.

Takum oOpa3zoM, eciii CTYJEHT 10 UToram paboThl B ceMecTpe HabupaeT 21
0aJ1, a Mo UToraM MUCbMEHHOM paboTel — 60 OamioB, To obmas cymma 81 Gamn
COOTBETCTBYET OKOHYATEJIBHOM OLIEHKE 4 «XOPOILIOY.

Ecnu cryneHT noxpomien k sk3aMeHy ¢ oneHkoi 0 0amios, To npu 6e3ynped-
HOM Ka4e€CTBE MUCbMEHHOMN 3K3aMEHAIIMOHHON pabOThl OH MOXKET MOJYYUTh UTOTO-
BYIO OLICHKY 110 JAHHOM AUCIUIUIMHE TOJbKO 60 0ayIoB, YTO COOTBETCTBYET OLICHKE
«YIOBJIETBOPUTEIHHOY.

O naHHOM MOAXOE K OLICHKE 3HAHUM CTYAEHTOB IMpernojiaBaresib HHPOPMHU-
PYET CTYJIEHTOB Ha IEPBOM CEMHHAPCKOM (TIpakTUUeCKOM) 3aHsThH. Ha nocieanem
CEMUHAPCKOM 3aHITHUH CTYJIEHTaM COOOILAETCs OLEHKA, KOTOPYIO OHHM TOJy4aroT
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10 UTOraM pabOTHI B CEMECTpE.

CTyneHThl MOTYT yJIyYLIUTh CBOIO OLIEHKY IO UTOraM pabOThl B CEMECTPE 3a
CUeT OTPaOOTKH MPOMYUIEHHBIX 3aHATUHN UM MOJyYEHHBIX HEY10BIETBOPUTEIbHBIX
OLIEHOK Ha ceMuHapax. Bmecte ¢ TeM, Bce 0TpaOOTKU MOTYT OBITh OCYILIECTBIICHHI B
KOHCYJIbTAllMOHHBIE THU B IIEPUOJT HE 00JIee IBYX KOHCYJbTAllMil C MOMEHTA MOy~
YEHUsI OLIEHKU «HEYJOBJIETBOPUTEIBHO» WM MPOITyCKa 3aHATUN. TOJIBKO B ciyyae
00JI€3HU CTYAEHT MOKET OTpabaThIBaTh MPOITYCKU B 0OJIEE O3 JHUE CPOKHU.

OTtpaboTka mpOMycKOB, HUMEBIIMX MECTO MO MPUYNHE PaOOTHI CTYJICHTOB BO
BpEMsI 3aHITUH, HE JOITYCKAETCA.

7. q)OHIl OLCHOYHBIX CPEACTB JIA MNPOBCACHUNA HpOMe)l(yTOqHOﬁ
aTrecranmmn oﬁyqammnxm o AMCIOMIIJIMHE

7.1 IlepeyeHb KOMIIETEHUMH € YKA3aHMEM HHAUKATOPOB MX J0CTUKEHUS
B Ipolecce 0CBOCHUA 00pa30BaTeIbHOM MPOTrPAMMBI

IlepeuyeHb KOMIIETEHIIMM C yKa3aHUEM HMHAMKATOPOB UX JIOCTHKECHUS B
IIPOLIECCE OCBOEHHs OOpPAa30BATEIbHOW INPOrpaMMBbl yKa3aHbl B pazuene 2
«IlepedeHp mIaHUPyEMBIX PE3yJIbTaTOB 0OYUYEHHUS MO TUCHUIUIMHE, C YKa3aHUEM
WHIUKATOPOB UX AOCTHMKEHUS U IUIAHUPYEMBIX PE3YJIBTATOB 00YUEHUS.

7.2. TunoBble KOHTPOJIbHBIC 3aJaHUS WJIM HHbIE MaTepPHAJIbI,
He00X0AUMBIe /IS OLEHKH MHIAMKATOPOB JOCTHKCHUS KOMIIETCeHIUI, YMEeHHU I
v 3HAHUN

Teopernyeckue BONMpocCHI AJis1 NOATOTOBKH K 3a4eTy 3a 1 cemectp
(Onpenenenusi, CBOMCTBA U TEOPEMBI HA YPOBHE (POPMYIIUPOBOK)

1. Pemienue cucteM JIMHEMHBIX alreOpandeckux ypaBHeHU MeToioM ["aycca.

2. 'eomeTpuyeckre BEKTOPHI ¥ TUHEHHBIE ONepaIiiy HaJl HUMH.

3. Bexropnoe npoctpanctso R". 'eomeTpudeckuii cMpIca mpocTpancTs R? u R3,

4. JIuHeliHast 3aBUCHUMOCTb CUCTEMbI BEKTOPOB U €€ TEOMETPUUYECKUI CMBICI.

5. ba3zuc u pasmMepHOCTh JUMHEWHOTO MpocTpaHcTBa. KoopauHaThl BEKTOpa B
JTAaHHOM Oasuce.

6. IIpeoOpazoBaHue KOOpPAMHAT BEKTOPOB NP 3aMeHe Oa3uca.

7. CxansipHO€ MPOU3BEICHNE BEKTOPOB.

8. BexTopHoe mpoun3BeieHre BEKTOPOB.

9. JInvHBI BEKTOPOB U YTOJI MKy BEKTOPAMH.

10. OpToroHaJbHBIA U OPTOHOPMUPOBAHHBIN 0a3uckl. KoopauHATH BEKTOpa
B OPTOTOHAJILHOM 0Oa3uce.

11. CrnoxxeHue MaTpull U YMHOKEHUE MATPUILIBI HA YUCJIO.

12.  MarpudHas 3a1IUCh CUCTEM JIMHEHHBIX alre0pandecKuxX ypaBHEHUM.
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13. Panr matpuipl.
14. VYMHOXEHHE MaTpHII.
15. HeBbIpoxaeHHbIE KBaJpaTHbie MaTpullbl. OOpaTHas MaTpHIIA.
16. HaxoxneHnue oOpaTHOM MaTpullbl. Pelienre MaTpuuHbIX ypaBHEHUN BUIA
AX =B.
17. OmnpenenuTenu U X CBOMCTBA.
18. HemnocpencTBeHHOE BBIYMCIICHHE OIPENETUTENe BTOPOTO M TPETHETO
HOpsIKA.
19. ®opmyna pa3noKeHHUs ONMpeneTUTeNs 0 CTPOKAM U CTOJOIaM.
20. IlpuMeHeHue oOmpeAenUTENCH: HAXOXKICHUE PEIICHHUS  CUCTEMBI
JUHEHHBIX anreOpandecKkux ypaBHeHui mo ¢popmyne Kpamepa.
21. IlIpsimasi B mpOCTpaHCTBE. YTOJ MEXKIY MPSIMBIMU B IPOCTPAHCTBE.
22.  IlpsimMas Ha TUIOCKOCTH.
23. [lmockocTh B TpeXMEpPHOM MPOCTPAHCTBE.
24. IlonaTtve O KpPHUBBIX BTOPOrO TMOPSAKA: JIUIUIC, €ro CBOMCTBA H
KaHOHUYECKOE YpaBHEHHUE.
25. IlonsitTue O KPUBBIX BTOPOTO TMOpsaKa: TUMEpOosia, €e CBOWCTBA H
KaHOHUYECKOE YpaBHEHHUE.
26. IlomsaTve O KpUBBIX BTOPOIrO TMOpsAKa: Mapabojia, €e CBOWCTBA H
KaHOHUYECKOE YpaBHEHHUE.
27. TloHaTMe O TOBEPXHOCTSIX BTOPOTO  TOPSAAKA.  DIITUIICOUIBI,
napalboIONIbI U TUIEPOOTOU B, UX KAHOHUYECKUE YPaBHEHHUS.
28.  JleWCTBHTEIBHEIC YKCIa, UX CBOMCTBA. UHCIIOBBIC MHOKECTBA. DIICMEHTHI
anreopsl MHOXKeCTB. O0O03HAUEHHUA ISl CYMM U NMPOU3BEICHUN.
29.
30. Bwmykibie (BorHyThIe) (GyHKIHH. /[0CTaTOYHBIE YCIOBHS BBIMYKIOCTH
bynkuun. Heobxoaumblii ¥ JOCTaTOYHBIA TPU3HAKN TOYKHU Meperuoa.
31.  AcumnToThl rpaduka GyHKIUH.
32. OOmas cxema uccieoBanus (PyHKIIMN U IOCTPOCHHUS €€ rpaduka
33. IlonsTHe MaTeMaTUYECKOTO MPOTrpaMMHUPOBAHHUS.
34. Maremaruueckasi MOJIEIb 3aJJa4H JTUHEHHOTO TPOTrPAMMHUPOBAHHSI.
OO61mast, KaHOHUYECKasi ¥ CTaHapTHasi (hOPMBI.
35. IIpumepsl 3a1a4 TMHEHHOTO MPOTPAMMUPOBAHUS.
36. Ilepexon ot oxHOM POPMBI 3a]a4K JTMHEWHOTO MPOTPAMMHUPOBAHUS K
JPYTOH.
37. TI'paduueckuit MeTon pelieHus 3a1a4u JUHEHHOTO TPOrPaMMHUPOBA-
HUSL.
38. baszucHoe penieHrne CUCTeMBbI JIMHEHHBIX ypaBHEeHU. [IpeoOpazoBanue
OJTHOKPATHOTO 3aMEIICHHUS.
39. Omnopuoe pemienne. CUMIUIEKCHOE TPEOOpa3oBaHUE, €r0 OCHOBHOE
CBOMCTBO.
40. TIpeoOpa3oBaHWE CUCTEMBI OTPAHMYCHUN U TIEIEBON (QYHKITUU TIPH
OTBICKAaHUH MCXOJIHOTO OMOPHOTO PEHICHUS U IEPEX0/I€ OT OJTHOTO OMOPHOTO
pEIICHUS K JPYTOMY.
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41. Wnes cumiuiekc-meTona (reoMeTpuieckas u ajaredpandeckas Tpak-
TOBKH).

42. Tlpu3HaK ONTUMAIBLHOCTH OMOPHOIO IJIaHA.

43. YcioBHs OTCYTCTBUS PEIICHUS 337a41 JTUHEHHOTO IPOrpaMMHUPOBa-
HUSL.

44. YcnoBus CyleCTBOBaHUS 0€CKOHEYHOTO MHOKECTBA ONTUMAIIbHBIX
IJIaHOB (OIPaHUYEHHOTO U HEOTPAHUYEHHOTO0).

45. ANropuT™M CHUMIUIEKC-METO/IA.

46. CummerpuuHas gopma 3aJaydl JUHEHHOro mporpamMmupoBaHus. B3a-

VIMHO JIBOMCTBEHHBIC 3a]Ia4H.

47. JleMMa O COOTHOIICHMH 3HAYCHHM IENEBBIX (HYHKIUN B3aUMHO JBOM-
CTBEHHBIX 33/1a4. Jl0CTaTOYHOE YCIOBHE ONTUMAIBHOCTH OIMOPHBIX IJIAHOB B3a-
VMMHO JIBOMCTBEHHBIX 3a/a4.

48. IlepBast u BTopas TEOPEMbI JBOMCTBEHHOCTH.

49. DKOHOMMUYECKUI CMBICIT B3aUMHO JIBOMCTBEHHBIX 33/1a4.

50. AITOpUTM MPUMEHEHUST TEOPUH ABOMCTBEHHOCTH K HAXOXKICHHUIO ONTH-
MaJbHOT'O PEIICHMS OJTHOM U3 B3aUMHO JBOMCTBEHHBIX 3aa4 10 U3BECTHOMY OIlI-
TUMaJIbHOMY PELIEHUIO APYTOH.

51. IlocTaHoBKa TPAHCTIOPTHOM 3a/1a4H.

52. MatemaTuieckasi MOJIeJib TPAaHCIIOPTHOM 3aj1auH.

53. [TocTpoeHne NCXOTHOTO OTIOPHOTO TIIaHA TPAHCTIOPTHOM 3a7auu (METON
CEBEpO-3aMaJHOro yIia U METO/l HAUMEHbILIEH CTOUMOCTH).

54. Tlonatve HUKIA pacnpeieauTeIbHON TaOJIUIbl, 03HAYCHHOTO IIUKJIA,
LMKJIa IepecyeTa sl CBOOOAHOM KIETKH, CIIBUT MO LIUKIY.

55. Peanm3zanus oHOTO 11ara padoThI 0 CUMILIEKC-METOYy IPU PEILICHUU
TPAHCIIOPTHOM 3a/1a4u.

56. Omenka cBoOOgHON KIeTKH. KpuTepuii ONTHMalbHOCTH OIMOPHOTO
IJIaHA TPAHCIIOPTHOM 3aJa4HU.

57. ANTOPUTM pellIeHUs TPAHCTIOPTHOM 3a/1a4u pacCTIPECIUTEIbHBIM METO-

JIOM.
58. TloHsATHE MOTEHITMAIOB.
59.  AnTOopuTM pelieHus TPAaHCIIOPTHOM 3a]]a4l METOIOM MOTEHIINAJIOB.

Teopernueckue BONpOCHI I MOATOTOBKH K IK3aMeHY 3a 2 ceMecTp

1. Yucnossie pynkiuu. CriocoObl 3agaHus GyHKIUM.

2. O6macTh ornpeesieHuss © MHOXKECTBO 3HaueHUl ¢yHKiuu. ['paduk GhyHKINN.

3. CnoxHast u oOpaTHasi GyHKIIUU.

4. XapaktepucTuku GYHKIUNA: UYETHOCTh M HEYETHOCTh, MEPUOJIUYHOCTD,
MOHOTOHHOCTb, OTPAaHUYEHHOCTb.

5. Crenennasi, mokazaTtenbHas U jorapupmudeckas QyHKIIHH.

6. TpuronomeTpuyeckne PyHKIIUU U OOpPATHBIC K HUM.

/. YucnoBsle mocienoBaTesbHOCTH. CrocoObl 3aaHus IMOCIeI0BaTEIbHOCTEH.
IIporpeccun. @opmyiia CIOKHBIX IPOLIEHTOB.
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8. [Ipenen mocnenoBaTenbHOCTH U €r0 CBOMCTBA. ENMMHCTBEHHOCTD Mpeena.
9. OrpaHlYe€HHOCTh CXOSIEHCS TOCIE0BATENBHOCTH.
10. CroiicTBa mpeiesioB, CBA3aHHbIE ¢ apU(DMETUUECKUMU IUCTBUSIMHU.
11. beckoHeyHO Malible MOCIEA0BATEIbHOCTH, X CBOMCTBA.
12. beckoHeyHO OoJIbIIIKE MTOCIIEI0OBATEILHOCTH U UX CBOMCTBA.
13. Ilpenen ¢yHkuuu. PaznuyHbie TUOBI TPEAESIOB: OJHOCTOPOHHHE IPEACIIbI,
npenaesnbl B 06CKOHEUHOCTH, OECKOHEUHBIE Mpeieibl. TeopeMa 0 KOHEUHBIX Mpejenax
14. OrpaHuveHHblE, OECKOHEYHO Majbple M OECKOHEYHO OoyblIHNe (DYHKIUH.
TeopeMsbl 0 CBsI3U MEXAY TpeMs KilaccaMu (DYHKIIMI B TaHHOW TOUKE.

15. CpaBHeHne OECKOHEYHO MabIX (PYHKIUN: SKBUBAJICHTHBIC (DYHKIUH.

16. IlepBblii u BTOpOil 3ameuaTenbHble Mpenensl. Dopmysna HENpPepBIBHBIX

MPOIICHTOB.

17. HempepbiBHOCTh (yHKIIMM B TOouke. HempephIBHOCTH CYMMBI, Pa3HOCTH,
IPOU3BENICHUSI M YacCTHOI'O HENpepbIBHBIX (yHKIUI. HempephlBHOCTH CIIOKHON U
oOpaTHOM QyHKIUH.

18. HenpepbIBHOCTh 3JIeMEHTapHbIX (QyHKUUNA. Touku paspbiBa (YHKIIMH, UX
KJ1accuuxaus.

19.CgoiicTBa (yHKIUI, HENPEPBHIBHBIX Ha OTPE3KE: TEOPEMBI O CYIIECTBOBAHUU
KOpHSI, O MPOMEXKYTOUYHBIX 3HAUEHUSIX, 00 OTPAHUYEHHOCTH QYHKIUH, O JOCTUKEHUN
HauOO0JIbILIEr0 U HAMMEHBILIETO 3HAYCHUH .

20. IlponzBoanas pyukuuu. Auddepenunpyemocts u quddepeHnuan GyHKIUH.
HenpepsiBHOCTh A depeHunpyemMon pyHKIIH.

21.I1paBuna auddepeHunpoBaHusS CYMMBI, Pa3HOCTH, IPOU3BEICHHS M YaCTHOTO
JIBYX (DYHKIMH, CIIOKHOW U 0OpaTHON (PyHKIIUH.

22 .11pon3BOAHBIE OCHOBHBIX 2JIEMEHTAPHBIX (YHKITHIA.

23.I'eoMeTpuvecKuii CMBICT TIpou3BOMHON U muddepeHnnana QyHKIHH.
YpaBHeHue KacaTelbHON K TpaguKy GyHKIIUU.

24.91aCcTUYHOCTD (PYHKITUH, €€ CBOMCTBA 1 T€OMETPUUECKHUI CMBICT.

25.3amaya o pacnpenesieHny HaJoroBoro OpeMeHu.

26. JIokanbHbIN SKCTpEMYM (PYHKITUH.

27. IlpaBuo Jlonurans pacKpeITHsI HEOTIPEACICHHOCTEH.

28. IlpousBonnbie U nuddepeHIanbl BICIIUX TOPSIKOB.

29. IlpuzHak MOHOTOHHOCTM (YHKIHMHM Ha WHTepBajie. JlocTaTouHoe ycloBHE
JIOKAJIBHOTO 3KCTPEMyMa.

30. Bemmykneie (BorHyThlie) (QyHKIMH. JlOocTaTOYHBIE YCIOBHS BBITYKIOCTH
bynkunn. Heobxoaumblidi U JOCTAaTOYHBIA TPU3HAKU TOUYKHU Meperuoa.

31. AcuMnToTsl rpadguka GyHKIIMH.

32. O6mras cxema uccieaoBaHus GyHKIIUUA U TTOCTPOEHUS ee Tpaduka

33. Onpenenenue nepBooOpa3HOM i PYHKIIUU HA YUCIIOBOM MPOMEKYTKE.
34. OnpeneneHre HEONPEISICHHOTO HHTErpara.

35. CBolicTBa HEONPEICICHHOTO MHTErpaJia.

36. @opMyIa 3aMeHbI IEPEMEHHON B HEONPEIETICHHOM UHTErpae.

37. ®opMyIia UHTETPUPOBAHHUS 110 YACTSIM JJI1 HEONPEIEIEHHOTO UHTerpaia.
38. Onpenenenue onpeaeaeHHOro uurerpaia (mo Pumany).
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39. JlocTaToyHOE YCIOBHE UHTETPUPYEMOCTH.

40. I'eomeTpudeCcKUil CMBICI ONPEEIIEHHOT0 UHTErpasa.

41. CpoiicTBa OIpeNEIeHHOr0 HHTETpaIa.

42. ®opmyna Herotona — JleitOnua.

43. ®opmyna 3aMeHBI IEPEMEHHOM B OMPEIEJICHHOM UHTETpalie.

44, ®opmyrna HHTETPUPOBAHMS 110 YACTSIM JJI1 ONPEIEIEHHOTO HHTErpaia.

45. Onpenenenre HECOOCTBEHHOIO MHTErpasia ¢ OECKOHEYHBIM BEPXHUM IIpefie-
JIOM.

46. OnpeneneHue HECOOCTBEHHOTO MHTErpaia ¢ OECKOHEYHbIM HUKHUM IIpejie-
JIOM.

47. OnpeneneHre HECOOCTBEHHOTO HHTErpaia OT HEOTPaHUYEHHONW (PYHKIIMU Ha
OTrPaHUYEHHOM ITPOMEXKYTKE.

48. Paccrosuue B R". CBolicTBa paccTosHus.

49. OxpectHOCTE Toukd B R". BHyTpeHHME ¥ TPaHMYHBIE TOUKHA MHOKECTBA.
50. OTKpBITHIEC U 3aMKHYTHIE MHOKECTBA.

51. M3onupoBaHHbIC U TIPEIETbHBIE TOYKA MHOKECTBA.

52. OrpaHnyueHHbIE MHOKECTBA.

53. CX0MMOCTH TI0CIIENOBATENLHOCTH TOYEK B R", e¢ 9KBMBAJIEHTHOCTH TOKOOP-
JTMHATHOU CXOINMOCTH.

54. O@yHKIMSA HECKOJIBKUX MTEPEMEHHBIX.

55. [ToBepxHOCTH (JIMHUK) YPOBHA (DYHKIIMM HECKOJIBKUX MEPEMEHHBIX.

56. IIpenen GyHKIIMK HECKOJIBKUX MEPEMEHHBIX B TOUKE.

57. HenpepbIBHOCTh (DYHKLIMH HECKOJIBKUX MTEPEMEHHBIX B TOUKE.

58. CaoiicTBa (hyHKIIMIA, HETIPEPHIBHBIX HAa 3aMKHYTOM MHOECTBE: OIpaHUYECH-
HOCTb, JJOCTH)KEHHE HAauOOJIbILIEr0 U HAMMEHBIIEr0 3HaYCHUH.

59. YactHble pou3BoIHbIE GYHKIIUNA HECKOJIBKUX MEPEMEHHBIX.

60. luddepenupyeMocTs GyHKIIMH HECKOJIBKUX MEPEMEHHBIX.

61. Jluddepenman QyHKIIUN HECKOIBKUX TIEPEMEHHBIX.
JocTtaTounoe yciaoBue quddepeHpyeMocTi (YHKITUHA HECKOJIBKHUX TTEPEMEHHBIX.

62. HenpepbiBHOCTH nuddepeHmpyeMoit GyHKIIUH.

63. OnHOpoaHbIE PYHKIINH.

64. ®opmyia Dittepa 111 OTHOPOTHON (HYHKITHH.

65. [Ipou3BoaHas CIOXKHOW (QYHKIIMU HECKOJIBKHUX TIEPEMEHHBIX.

66. [Ipon3BoaHAS IO HATIPABJICHUIO.

67. I'panuent. CBoOMCTBA IpaIUCHTA.

68. HacTHble MPOM3BOHBIE BBICIIUX MOPSIKO

69. Teopema 0 paBeHCTBE CMEIIAaHHBIX MPONU3BOIHBIX.

70. ®opmyna Tewnmopa nis GyHKIIMA HECKOJBKUX MEPEMEHHBIX C OCTATOYHBIM
yieHoM B (popme Jlarpamxa.

71. JlokanbHbIE 3KCTPpEeMyMbI QYHKIUI HECKOJIBKUX MEPEMEHHBIX.

/2. HeoOxomMoe ycioBHe JOKaIbHOTO SKCTpeMyMa (PYHKIIMIM HECKOJIBKHX Tepe-
MEHHBIX.

73. JlocTaTo4HOE YCIIOBHE JIOKATBHOTO dKCTpeMyMa (PYHKIIUIA HECKOJBKUX TIepe-
MEHHBIX.
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74. Y COBHBIN SKCTPEMYM.

75. Metop Jlarpanxa.

/6. Haubonpliee 1 HauMeHbIIIee 3HAYCHUS] HEMPEPbIBHON (YHKIIUK HA 3aMKHY-
TOM MHOKECTBE.

/7. YncnoBoit ps.

78. IlocnenoBaTenbHOCTh YaCTUYHBIX cCyMM. Cymma psifa. Cxonsiuecs psbl.

79. CBoiicTBa CXOIAINUXCS PSAIOB.

80. Heob6xoanmoe ycaoBre CXOIMMOCTH YUCIIOBOTO psija.

81. UncnoBsie psIbI ¢ HEOTPUIIATSITLHBIMU WICHAMMU.

82. Kputepuii CXOAMMOCTH YUCIIOBBIX PSAIOB C HEOTPHUIIATEIHHBIMH YJICHAMM.

83. Ilpusnaku cpaBHeHus, npusHak [lanambepa u Komiu, HHTErpanbHbIid MpU3HAK
JUTSI YACTIOBBIX PSIZIOB C HEOTPUIIATSIILHBIMHU WICHAMMU.

84. 3nakonepeMeHHBIC PAABI. AOCOTIOTHASI M YCIOBHAS CXOAUMOCTb.

85. [Ipu3Hak JlelOHuIa 11 3HAKOYEPETYIOIINXCS YUCTIOBBIX PSIJIOB.

86. CteneHHOM psI.

87. Teopema AGerns.

88.MuTepBan u paguyc CXOAMMOCTU CTEIIEHHOTO Psijia.

89. Unterpupyemocts U 1udPepeHIpyeMOCTh CYMMBI CTETIEHHOTO psilaHa UH-
TepBaje CXOAUMOCTH.

90. Psinwr Tetinopa (Makiiopena).

91. JToctaTo4HOE yCclIOBHE PA3I0KUMOCTH GYHKIIUU B s MakiopeHa.

) 1
92. Pasnoxenue B psix MakimopeHa QyHKIuit €, Sin X, COSX, 1—, In(1+ X)),
+ X

(L+x)“.

93. Teopema O CyIIECTBOBAaHWW W €IWHCTBEHHOCTH pelIeHMs 3amadn Komm ams
ypaBHEHUS TIEPBOTO TOPSIKA B HOPMAIbHOU (popme.

94. YpaBHEeHUS ¢ pa3ACISIONUMUCS TIEPEMEHHBIMEI. ABTOHOMHBIE YPaBHCHHSI.

95. OnHopoanbie udhepeHITnaTbHBIC YPaBHEHUS TIEPBOTO MOPSIKA.

96. YpaBHenus B moaHbIX nuddepeHmanax.

97. Jluneitable auddepeHmanbHble YpaBHEHUS MEPBOTO TOpsAIKA. YPaBHEHUS
bepnyum.

98. Jluneitnsie nuddepeHuanpabie ypaBHeHus. OyHaaMeHTaIbHas CUCTEMA pe-
meHui. Onpenenurens BpoOHCKOTO CUCTEMBI PELICHUN.

99. OOmiee perieHre 0MHOPOIHOTO MU PEepeHIINATEHOTO YPaBHEHUS C TTOCTOSH-
HBIMH KO3 dUIIMeHTaMu (111 ypaBHEHUH BTOPOTO MOPSIIKA).

100. YacTtHoe pemieHue HEOTHOPOAHOTO A dEepeHIINaTLHOTO YpaBHEHUS C TIO-
CTOSIHHBIMU KO3(DPHUIIMEHTaMU C PABOM YACThIO CIIEUATILHOTO BU/IA.

101. OO6mee perieHre OAHOPOAHOM CHUCTEMBI JUHEUHBIX AU (EepeHITnaTEHBIX
ypaBHEHUH B CITy4ae CyIIECTBOBaHUS 0a3rca u3 COOCTBEHHBIX BEKTOPOB.

IIpuMepsbI IK3aMeHAIIMOHHBIX 32124

Tema «MaTpullbl ¥ OTIPEAECTUTETN)
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SABAAOTCS M CTPOKHU MAaTpULIbI A IMHEWHO 3aBUCUMBIMH, €CIIU

1 -10 3
2 5 1 4

A= ?
3 4 1 7
4 3 1 10

Tema «CucTeMbl JUHEHHBIX YPABHCHUI
Metonom ["aycca pemmTh CUCTEMY JIMHEWHBIX YPABHEHUIM:

33X - X, + 2X; = 5
5X2 - X3 = _7!
6x, + 2x, + X = 0.

Tema «BeKTOpHBIE MPOCTPAHCTBAY

OG6pa3syIoT M BEKTOPHI 4 = (5,2,4), b =(-2,10), ¢ =(1,1,1) 6asuc npocrpancrsa R*?
Tema «JIuHelHBIE ONEPATOPHI

B npoctpancte R® nuHelHbIA onepaTop A B Gasuce eq, €,, €3 3a1aH MaTPHILIE:

2 1 3
A=(0 1 2
2 2 1

Haiit 06pa3 y = A(X)Bextopa X = e; — 2e, + é5

Tema «KBanpaTuunbie hopMbD»
Haiitu riaBabie (Yr10Bbie) MUHOPHI KBaIpaTUYHON (POPMBI
L(X., X, )= X{ +3X5 —4X,X,.
Ha ocHOBaHMM MOTYy4YEHHBIX PE3YIBTATOB CIEJIATh BBIBOJI O 3HAKOOIPEICICHHOCTH
JTAHHOM KBaJIpaTUYHON (HDOPMBI.
Tema «21€MEHTHI AaHATUTUYECKON TEOMETPUNY
CTOpOHBI TPEYTrOJIbHUKA UMEIOT YPABHECHUS
x—y+1=0 (AB); 7x-5y-1=0 (BC);5x-3y+2=0 (AC).
HaiiTu ypaBHEHHE BBICOTHI TPEYTOIBHUKA, OMYIIIEHHOW 13 BEPIIMHBI A HA CTOPOHY
BC.

Ilpumep 6unema 0asa npogedenusn 3auema u/uiu IK3AMeHda.

®enepanbHOe rOCyIapCTBEHHOE 00pa30BaTeIbHOE OI0’KeTHOE YUpesKIeHne
BbICIIET0 00pa30BaHUsA
«@®uHaHcoBbli yHuBepcuTeT npu IlpaBurenscree Poceniickoin deaepannm»
(SIpocnaBckuii punuag OUHYHHBEPCUTETA)

Kadenpa «OxoHOMUKa U DUHAHCEHD

JucnunnuHa «MaTeMaTHKay

OQunuan ApocaaBckuit

®opma 00yueHHUs oUHas

Cemectp | Hamnpasnenne 38.03.01 «9koHOMUKA»
[Tpoduns «bu3HEC-apXUTEKTYpa U AHATUTHUKAY

BWJIET JJISA ITPOBEJIEHUSA 3AYETA Nel
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No Bompockr Ounera MakcumaibHbIi

/11 oan

1 | beckoHeyHO Masble BETUYUHBI (OTPEICICHNUE). 30

2 CBoiicTBa O€CKOHEYHO MaJbIX (OJIHO M3 HUX J0Ka3aTh). beCkoHEUHO 30
0OJIbIITE BETUYMHBI, UX CBSI3h C 0ECKOHEUHO MAJIBIMHU.

[ToaroroBun Uy6puna I".H.

Yr1Bepxaaro:

3aBenyronui kadeapoit Cupotkun C.A.

«OKOHOMHUKA U (PUHAHCHD» Hara 2024 r.

(I)euepam,ﬂoe rocyrapCcTBeHHO€ 06p330BaTe.TII>H0€ OI0I3KETHOE Yupexacenue

BbICIIET0 00Pa30BaAHUA

«@PuHaHcoBbli yHUBepcuTeT npu Ilpasurenscree Poccuiickoit Penepannm»

(MpocraBcknii punuag OUHYHHBEPCUTETA)

Kadenpa «OxoHOMUKA U DUHAHCHD)

JucnunnuHa «MaTteMaTukay

O®Ounmuan SApocnaBckuit

®opma o0yueHHs ouHas
Cemectp 2 Hamnpagnenue 38.03.01 «9xoHOMUKA»
[Tpoduns «buzHec-apXUTEKTypa U aHATUTUKA

3K3AMEHAIIMOHHBIN BUJIET Nel

Ne Bompocs! Ounera MaxkcumanbHbIN

n/m Oamn

1 beckoHeduHO Masbie BEIUUMHEI (OTIPEACIICHUE). 15

2 CaolicTBa OECKOHEUHO MallbIX (OJHO U3 HUX J0Ka3aTh). beckoneuHo 15
OOJIBIIIME BETUYHHBI, X CBSI3b C OECKOHEYHO MAJIBIMHU.

3 3amaua Ha TeMy «MaTpHIbl U ONIPEACTUTEITI. 30

IToaroroBun UyGpuna I'.H.

Yr1Bepxaaro:

3aBeayronuii kadenpoit Cupotkun C.A.

«OKOHOMHUKA U (PUHAHCHD» Hara 2024 r.

IIpuMepbI OLIEHOYHBIX CPEACTB IS POBEPKHU KOMIIETeHUHH, Gopmu-

PYyeMBbIX 1M CIUIIMHON

Komnerenuus

Tunossbie 3a1aHuA

ITKH- 3
COOHOCTB OCY-
HIECTBIIATH COOP,
00paboTKy U CTaTu-
CTUYECKUI aHAIIN3
JIAHHBIX, IPUME-
HATH MaTeMaTuye-
CKUE METO/IBI JIJIS

Coo-

1. IIpoBoaur coop, 06padOTKY M CTATHCTUYECKUI AaHATU3 JaH-
HBIX /ISl pelieHusl (PMHAHCOBO-IKOHOMHMYECKHX 3a/1a4.
1. ITpon3BOIUTENBHOCTH TPY/Ia paboyero 3a 0JIHy CMEHY OIUCHIBAECTCA
dbynkmueit 2 p(t) =15t — 0,5t , rae t — Bpems B yacax, 0 <t < 8. Onpene-
JuTe 00bEM BBITYCKa MPOIYKIIMH 32 JIeHb JJIs JaHHOTO paboyero
Y CPEJHIOI0 ITPOU3BOIUTENBHOCTD TPY/a 3a OJUH 4ac.
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pelIeHHsI CTaHIapT-
HBIX Npodeccro-
HaJbHBIX (pUHAH-
COBO-9KOHOMUYE-
CKHUX 3aJ1a4, HHTEeP-
MIPETUPOBATH MOITY-
YCHHBIC PE3YJIb-
TaThl.

2. M@opmyJupyeT MaTeMaTH4YecKHe MOCTAHOBKH (PMHAHCOBO
IKOHOMHUYECKMX 32124, NEPEeXOAUT OT IKOHOMUYECKHX I10-
CTAHOBOK 32124 K MAaTEeMATHYECKHM MOJEJIAM.

1. B maytuHOOOpa3HoOi Momenu GyHKIM cripoca umeet Bun D( p) =12 — 3p,
a ynkuus npemtoxkenus — S(p) =2 p — 3 . HauanbHas uena pasna 2 z.e.
Brimummre o6mryro ¢popmyiy A OCIeI0BaTeIbHOCTH 1ieH. Mccnenyiite Ha
CXOIMMOCTh JaHHYIO [10CIEI0BATEIILHOCTD LIEH.

2. 3aBUCUMOCTH CIIPOCa Ha TOBAp OT €T0 LEHbI BhIpakaeTcs (QyHKUIMEH

a0
Dip)=—-

ptp 2

Haiinure cnpoc Ha TOBap, NpeaenbHbIN CIIPOC U TOUYEUHYIO 31aCTUYHOCTh
crmpoca 1o 1iene pu p = 3 a.e. UeMy OyaeT paBHA CpEAHSS DMaCTUIHOCTD
CIpoca Mo IeHe, IpU YBETMUEHUH LIeHbl Ha 4%?

3. CucreMHO NOAXOAUT K BHIOOPY MaTeMaTHYeCKHUX METOA0B H
HH(OPMALMOHHBIX TEXHOJIOTHH VI PelIeHUs KOHKPETHbIX
(puHAHCOBO-IKOHOMHUYECKHUX 32/1a4 B NPO(PecCHOHATIBLHOM
o0JiacTH.

1. [TonHbIEe U3AEPHKKU MPU BBITYCKE q €IAUHHULL IPOAYKIIMH BBIPAKAIOTCA
dynxumeit C(q) =32+ 8q+ q? . ®yHKIMA cripoca HA Ty MPOTYKIHIO
umeet Bua q =12 — 0,03p , rae p — LieHa eIMHUILIBI TPOTYKLIUH.
Halinure MUHEMYM CpEIHUX U3AECPKEK

4. AHaIU3MpYeT pe3yJbTaThl HCCIAEJOBAHUS MATEMATHYECKUX
MojeJiell (PMHAHCOBO-I)KOHOMHUYECKHUX 32124 M Jes1aeT Ha UX
OCHOBAHHHU KOJINYeCTBEHHbIE H KaYeCTBEHHbIE BHIBObI H
PeKOMeHAANMH N0 NPUHATHIO (PUHAHCOBO-I)KOHOMHYECKUX
pelIeHu.

1. [{anbl ¢pyHKIMS crpoca Ha HEKOTopbIi ToBap D(p) = 82 — 15p — 10p2
1 QYHKIMS IpeuioKeHus 3Toro ToBapa S(p) =2p2 +3p—2,rne p —
LIEHa TOBapa B pyOJIsiX. BeuuciuTe 3:1acTHYHOCTD Cripoca 10 1IeHe B
TOYKE PEIHOYHOTO PAaBHOBECHS.

2. Haiinure npousBoanyo ¢pynknuu f (t) = F(K(t),L(t)) B Touke t = 0, ecnu
K()y=0.4r+200 L(1)=3000"""

LR L

FIK,.L)y=4K " L

VK- 10
coOHOCTB OCy-
IIECTBISTH MOUCK,
KPUTUYCCKH aHAIH-
3UpOBaTh, 0000-
IIaTh ¥ CUCTEMAaTH-
3UpoBaTh HHPOP-
MaIHIo, UCTIOIh30-
BaTh CUCTEMHBIH
MOJIXO/T JUTSL perie-
HUSI TOCTaBIICHHBIX
3agaq

Coo-

1. YeTKo OMUCHIBACT COCTAB M CTPYKTYPY TpedyeMbIX JaHHBIX
u nHopManuu, rpaMOTHO peau3yeT npoueccbl ux coopa, odpa-
00TKH M MHTEepIpeTalHH.
Pemmre cuctemy nTUHEHHBIX anreOpanyecKux ypaBHEHUI U HaluTe HE
MeHee JBYX €€ 0a3MCHBIX HEOTPHUIATEIbHBIX PeIIeHUI

4x, —x, +2x; —3x, =2,

2x, +3x, —x; +x, =5,

2x)—4x) +3x; —4x, =3.
2.000CHOBBIBAET CYIIHOCTH NMPOUCXOASAIIEr0, BbISBJIACT 32-KOHO-

MEpPHOCTH, IOHUMAeT NPUPOAY BapuadeIbHOCTH.

1. Onpenenure, ABISIETCS JTM MEXTyHAPOIHAS TOPTOBJIS IBYX CTpaH cOa-
JJAHCUPOBAHHOM, €CIIM BEKTOP HAIIMOHAJIBHBIX TOXOJOB ATUX CTPaH
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5000000000
a CTPYKTYpHasi MaTpHLa
0.5 0.9
4= [
0.5 0.1

A

2. IlpennpusitTue NpOU3BOIUT IPOAYKLHUIO IBYX BUIOB, UCIONb3Ys IpU
3TOM pECypChl TpeX BUIOB. MI3BeCTHA TEXHOJOTHUYECKAs] MATpULIA

2 3)
A4=[10
2 1)
M BEKTOp 3a11aCcoB .
100
b=| 60
75

N300pa3ute MHOKECTBO BO3MOKHBIX IIAHOB MPOM3BOACTBa. COCTaBbTE
IUIaH NPOU3BO/ICTBA, 00ECIIEUNBAIOIINH 1T0JTy4YeHHE HauOOIbIleH BBIPYUKU
OT MPOAAXKH U3/ENNH, €CIIH IIeHa U3eIHsI IEPOBOTO BUIA COCTABIISET
1000 py0., a u3nenus Broporo Buga — 2000 pyO.

3. ®opMyaMpyeT NPU3HAK KJIaccM(puKauuM, BblaeaseT Co0T-
BeT-CTBYIOII[HE €My I'PYNIbI OTHOPOIHBIX «00BEKTOBY, WAEHTH(H-
nupyeT o01IMe CBOMCTBA 3JIEMEHTOB 3THX I'PYII, OLEHUBACT MMOJI-
HOTY Ppe3yJbTAaTOB KJaccupuKauum, NOKA3bIBaeT MPHUKJIATHOE
Ha3HAYEHHUEe KJIACCH(PUKAIMOHHBIX IPYIIIL.

1. PemmTe cucreMy JMHEHWHBIX YpPaBHEHUH C
napaMeTpoM A. B oTBeTe yka3arh, IpU KaKUX 3HAYEHUAX A
CUCTEMa YypaBHEHWI HECOBMECTHA, NpPHU KAKUX — HUMEET
€IMHCTBEHHOE pelleHre (YKa3aTh €ro) U Mpu KakhuX — UMEEeT
OECKOHEYHO MHOTO pelleHul (yKa3aTh 00IIee perieHue).

4.I'paMOTHO, TOTMYHO, APTYMEHTHPOBaHO GopMHPYeT cOOCTBEHHbIE
cy’l1eHus U oueHku. OTiimyaer (paKkThl OT MHEHMIi, HHTepIpeTa-
LM, OLEHOK M T.1. B PACCYKIEHUSIX APYTUX YUYACTHUKOB JesTeIb-
HOCTH.

5. ApryMeHTHPOBAHHO M JIOTUYHO TPeICTaBJIsieT CBOK TOUYKY 3pe-
HHS TOCPEICTBOM M HA OCHOBE CHCTEMHOI0 ONMCAHMS.

1. IonoaHUTE CUCTEMY BEKTOPOB JIO OPTOTOHAILHOTO
0a3uca mpocTpaHcTBa R® M B TOJy4eHHOM Oa3nuce HaWTH
KOOPJIHMHATEI BEKTOPA X = (X, X,,X;) -

2.DyHKOMSA  TIOJIE3HOCTH TOTpeOUTENs Uil ABYX
TOBApPOB MMEET BU]I
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u(x.v)= 51-0-?5‘1.&25

MPUOOpPETAEMBIX TOBAPOB.

1) Onpenenure MakCUMalbHYIO  IOJIE3HOCTh  TOBapoOB,  €CIH
OTPEOUTEH UMEET

oromker B I =1899 n.e., a nensl ToBapoB paBHHI 13 me. u 5 n.e.,
COOTBETCTBEHHO.

2) ITocTpoiite rpaduk GyHKIIUU TOJIC3HOCTH.

3) H3o0pa3ure AONYCTUMOE MHOXKECTBO, KpPHUBBIE Oe€3paziauuusi |
ONTUMAJIBHYIO TOUKY.

4) Haiinure ypaBHeHHE KpUBOW Oe3paziuuusi, HA KOTOPON HaXOIUTCS
ONTUMaJIbHAs TOYKA OTPEOUTENS.

5) Beruucaure HopMy 3aMeHbI BTOPOI'O TOBapa MEPBbIM B ONTUMAJIbHOM
TOYKE.

5) Onpenenute QyHKIMIO CIIpoca JJisg IEPBOTO TOBApa U MOCTPOUTE €€
rpaduxk.

6) Bpruucnure 371aCTUYHOCTH CIIPpOCa Ha MEPBBIA TOBAp MO LIEHE IpU
JTAaHHBIX 1IeHaX U 33JaHHOM Oro/IKeTe NoTpeOuTeNs.

7) IlosicHUTE SKOHOMUYECKUIM CMBIC] HalIEHHBIX ITOKa3aTesei.

, A€ X, Yy — KOJIHNYCCTBA

7.3. CooTrBercTByIOLIME NPHKAa3bl, PACIHOPAKECHUSA PEKTOPATa O KOHTpPOJE
YPOBHSI OCBOCHHUSI JAUCHMIVIMH H CcHOPMHPOBAHHOCTH KOMIIETEHIUI
CTYEeHTOB.

[Tpuka3 ot 01 oxTs6pst 2024 roga Ne2187/0 «O06 yrBepxkaeHun [lonoxenus
O MPOBEACHUU TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTaIlU
CTYJIEHTOB, O0yUarOIIMUXCs M0 00pa30BaTEIbHBIM ITPOTpaMMaM BBICIIETO 00pa3oBa-

HUS B  (DOUHAHCOBOM  YHMBEPCUTETE»,  Pa3MELICHHBIA IO CCBIJIKE:
https://www.fa.ru/upload/iblock/845/yaw4vi0qi21glvu9775bfm4rz6p19b0z/Prikaz
- 2187 0-0t-01.10.2024.pdf

8. IlepeyeHb OCHOBHO M JJONOJHUTEJIbHON Y4e0HO JIUTEpPATYPhI, HE00-
XOAMMOIi 17151 0CBOEHM I JUCHUILTUHBI

a) OCHOBHAaSL:

1. Beicmiasgs maTeMaThka Jjii SKOHOMHUYECKOro OakajiaBpuaTa: YUeOHUK U
npaktukym / H. II. Kpemep, b. A. Ilyrko, 1. M. Tpummn, M. H.
Opuaman; [B3OOU]; Tlox pen. H.III.Kpemepa. — 4-e uzz.; nepepad. 1
non. — M.: IOpaiit, 2012. — 909 c.

2. Marematndeckuii ananu3: YueOnuk u npaktukym / H. I11. Kpemep, b. A.
[Tytko, . M. Tpumun,/ [lox pea. H.I11. Kpemepa. — 4-¢ uzn.; nepepad. 1
nor.- M.: FOpaiit,2014. — 307 c.

37


https://www.fa.ru/upload/iblock/845/yqw4vi0gi21glvu9775bfm4rz6p19b0z/Prikaz-_2187_o-ot-01.10.2024.pdf
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3. Kpemep H.III. Jluneitnas anreOpa : YueOuuk u mpaktukym / Kpemep
H.III., ®unynusepcuret; [loa pen. H.II. Kpemepa.- M. : FOpaiit, 2014.-
307c.

4. MaremaTuka JJi1 5JKOHOMHCTOB U MEHEKEPOB [DNEKTPOHHBIN pecypc]:
yueonuk / Kpemep H.II. mox o6ur. pen. u ap. — Mockga : KuoPyc, 2015.
— 480 c¢. — (mma  OakamaBpoB). —Pexum  nmocryna:
https://book.ru/book/916602

5. MaremaTtuka aJjisi 5KOHOMUCTOB M MeHeKepoB. [IpakTukym [DneKTpoH-
HBII pecypc : yuebHoe mocobue / Kpemep H.III. mox oOmr. pex., [yTko
b.A., Tpummn .M., ®puaman M.H. — Mocksa : KnoPyc, 2015. — 479
c. — (s GakamaBpoB). Pexxum moctymna: —https://book.ru/book/916680

0) TOMOJIHUTEIbHASA:

1. Kpemep H.II. Beicmias maTtemaTuka Jjsi 5KOHOMHUCTOB: YueOnuk / H.III
Kpewmep, u np.; nox pea. H. III. Kpemepa.— 3-e uza. — M.: FOuutu, 2010. —
479 c.

2. Kpemep H.III. Maremaruka mjii 3KOHOMHCTOB: OT ApUPMETHKH [0
OkoHoMeTpukU. YueOHo-crpaBouHoe mocobue / H.III Kpemep, B.A.
[Tytko, U.M. Tpummun; nox pen. H. L. Kpemepa.— M.: FOpaiit, 2014. —
646 c.

9. Ilepeuennb pecypcoB HHGPOPMAIMOHHO-TEJIEKOMMYHUKAIUOHHOM CeTH
«HTEpHET», HEOOXOAUMBIX IJISI 0CBOEHMS TUCIUILINHBI

1. DnekrponHsie 6nbMMoTeuHbIe cuctemsbl (OBC), comepxkarue yueOHYO H
Hay4HyIO0 JuTepatypy: "Znanium", "eLibrary", "Grebennikon", "BOOK.ru",
"IOpaiit", "Jlamp", "YHuBepcuTerckas Oubmmoteka OHJIAVMH", yue6HO
METOIMYECKOU JINTEPATYPY.

2. Jloctym uepe3 TOpPTal dJICKTPOHHOTO OO0yudeHUs «Onbday UIH
NudopmarmonHo-o0pa3oBaTeNbHblii  TTOpTal DUHYHMBEPCUTETa TO JIOTUHY |
apoJTio.

3. DnexTponHas OubmmoTexka OUHYHHUBEPCUTETA Yepe3 CTAPTOBYIO CTPaHU-
y:http://library.fa.ru/resource.asp?1d=699.

9. IlepeyeHb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHHUKAIMOHHOH CEeTH
«HTEpHET», HEOOXOAMMBIX JIJI1 OCBOECHUS IUCIIUILIMHBI

1. Onextponnsie O6ubmuoreunsie cucteMbl (OBC), coaepxkaiue y4yeOHYIO U
Hay4yHyl0 Jurepatypy: "Znanium", '"eLibrary", "Grebennikon",
"BOOK.ru", "lOpaut", "Jlanp", "YHuBepcuterckas OuOiIMoTEeKa
OHJIAMH", yue6GHO METOIMUECKOH THTEpaTypy.
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2. Jloctynm uepe3 TOpTan BJIEKTPOHHOro oO0yueHus «Onbday UiIH
NudopmanimonHo-o0pa3oBaTenbHblii mopran DuHyHHBEpCUTETAa TO JIOTHHY U
TIapoJTIo.

3. DnexkTpoHHas OubnnoTexka OUHYHHUBEPCUTETA YEPE3 CTAPTOBYIO CTPAHU-
y:http://library.fa.ru/resource.asp?1d=699.

10. MeTtoauyeckue YyKa3aHuUs s OOYYAKIIMXCH 10 OCBOCHHIO

JTUCIHUIIIUHBI
HaumenoBanue T'on MecToHaxoXaeHHe MaTepuaa
METOAMYECKIX MaTePHAIOB yTBep- (ccpika Ha cailT pumana)
JUTSE 00yYaroIuXCs KIACHUS
Uyopuna [.H. Meronudeckue peko- https://cloud.mail.ru/public/CnoV/cYBRvYAHR

MEHAALMH 110 BBIIOJIHEHUIO KOH-
TPOJLHON PA0OTHI IO TUCIUILIMHE

2026
«Matematuka Jjisi CTYACHTOB, 00Y-
Yaromunxcs 1Mo HalpaBJICHUIO MMOAT0-
ToBKH 38.03.01 «x0oHOMUKAY
[Ipuka3 OGunyHHBEpCUTETA OT https://www.fa.ru/upload/iblock/dc2/a5qpi6gb0k016jz0
14.05.2021 r. Ne 1040/0 «O06 yTBep- 1c4g9ylcv5x35ey3/Prikaz- -1040_o-ot-
JKICHUU METOJUYCCKUX PEKOMEHIa- 11.05.2021.PDF

Ui TI0 TUTAHUPOBAHUIO M OpraHu3a-
IIMM BHEAYJAUTOPHOU CAMOCTOSITEIb-
HOI pabOTHI CTYJICHTOB 1O 00pa30Ba-
TENBHBIM TIpOrpaMMaM OakanaBprara
1 Maructparypbl @HHAHCOBOM YHH-
BEPCUTETE»

11. llepeyenb MHGOPMAITUOHHBIX TEXHOJIOTHIi, HCMOJIb3yeMbIX MIPH 0OCY-
IIEeCTBJICHUHM 00Pa30BaATEJIbHOI0 MpoIecca M0 AMCUHUILIMHE, BKJIKYasA Iepe-
YeHb He00X0AUMOTr0 MPOrPAMMHOr0 o0ecneyeHns 1 HH(POPMAIMOHHBIX CIIPa-
BOYHBIX CHCTEM

11.1. Komnnekm auyeH3u0HH020 RPOPAMMHO20 0OecneyeHusA:

1. KommerotepHbie porpaMMel oo1ero HazHauenus Windows, MicrosoftOffice

2. AHTHBHpYCHAs IpOrpaMMa.

11.2. Coepemennnvie npogheccuonanvhnovle 6a3vl OAHHBIX U UHPOPMAUUOHHDLE
CHpPABOUHbBIE CUCHEMbL: HE NPEOYCMOMPEHDL.

11.3. Cepmuguuupoeannvie npozpammuvle u annapamusvle cpeocmea 3a-
wumol UHopmayuu: He nPedyCMompeHsbl.

12. Onucanue MaTepUAJIbLHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOIT 11l 0CY-
IIEeCTBJICHHUS] 00Pa30BaTeJbLHOIO Mpolecca Mo JUCHUILIHHE

MarepuanbHo-TexHHUUecKkasi 0a3a, KOTOpod pacronaraer SpociaBckuil ¢u-
nvan OUHYHUBEPCHUTETA: ayIMTOPHBIA (POH, KOMIBIOTEPHBIE KIACCHI U JIp.
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JIeKUMOHHBIE M TPAKTUYECKUE 3aHATHS IPOBOJATCA B MYJIbTUMEIUNHBIX
ayIMTOpUSIX (puiIHalia, a TAKkKe B 000pyJOBaHHBIX KOMIIBIOTEPAMU U MYJIbTUME UM -
HBIM 000pYZI0BaHUEM KJIACCax.

[Ipodeccopcko-nearorndeckuii CocTaB 3HaKOMUTCS C TICUXO0JIOT0-(hU3n0II0-
TMYECKUMU OCOOCHHOCTSAMU OOY4YaIOMIMXCSd MHBAJIUAOB U JIUI] C OrPAaHUYECHHBIMU
BO3MOKHOCTSIMHU 3J10pOBbsi. [Ipr HEOOXOIUMOCTH OCYIIECTBIISIETCS AOMOTHUTEIb-
Has MOJIepXKKA MPenofaBaHus ThIOTOPaMHU, IICUXOJIOTaMH, COLIMATbHBIMU paloT-
HUKAMHU, POIIEIIIMMHU NOJATOTOBKY aCCUCTEHTAMH.

B cooTBeTCTBUM ¢ METOIUYECKUMH peKOMeHauussMu MunoopHayku Poccun
(yrBepxaeHsl 08.04.2014 No AK-44/058H) B Kypce MpeArnoaraeTcsi UCIoJib30BaTh
COLIMAJIBHO-aKTUBHBIE U PE(IIEKCUBHBIE METOAbl O0YYEHUS, TEXHOJOTHH COLIHO-
KyJIbTYPHOI peaOuiauTaluy ¢ UENbI0 OKa3aHUS MOMOIIY B YCTaHOBJIEHUU IOJIHO-
LEHHBIX MEXJIMYHOCTHBIX OTHOIIEHHWW C JPYTUMHU CTYIAEHTaMH, CO3JJaHUU KOM-
(OpTHOrO NICUXOJIOTUYECKOTO KIIMMaTa B cTyneHuyeckoit rpymnme. [logbop u paspa-
00TKa y4eOHbIX MaTepUaJIOB MPOU3BOAATCS C YUETOM IPEIOCTABICHUS MaTepHraa
B pa3IMYHbIX (hOpMaX: ayAHaIbHOM, BU3YaIbHOM, C HCTIOIb30BAaHUEM CIEIIMAIbHBIX
TEXHUUYECKUX CPEACTB U MH(OPMALUOHHBIX CUCTEM.

OcBoenue qucuuiuingesl aunamu ¢ OB3 ocymecTBiaseTcs ¢ UCIoNIb30BaHUEM
CpeacTB oOyueHus: OOLIETro M CIEeNUaIbHOrO0 Ha3HaueHUs (IepCOHAIIBHOTO U KOJI-
JIEKTUBHOTO HCIOJB30BaHUs). MarepuaibHO-TEXHUYECKOE OOECIeueHue Mpeny-
CMaTpHUBAET NPUCIIOCOOJIEHNE ayTUTOPHI K HY>kaaM jul] ¢ OB3.

dopMa MpoBEACHUS aTTECTAUUU ISl CTYJEHTOB-UHBAIUIOB YCTaHABIMBA-
€TCs C YYETOM MHANBUAYAJIbHBIX ICUX0(U3NUYECKUX 0cOOeHHOCTEH. J{J1s CTy e HTOB
¢ OB3 npexycmarpuBaeTcst AoCTyIHas ¢opma Mpea0CTaBICHUS 3aIaHUI OLIEHOY-
HBIX CPEJICTB, & UMEHHO:

— B MEYATHON WJIM 3JIEKTPOHHOU popMe (IS JIMLl C HAPYIICHHUSIMU OMOPHO-
JIBUTATEIHLHOTO anrmapara);

— B MeYaTHON (hopMe WM DIIEKTPOHHOU (OpMe C YBEIIMUEHHBIM MIPUPTOM U
KOHTPACTHOCTBIO (VIS JIUI] C HAPYIICHUSMHU CIyXa, peu, 3peHHs);

— METOJIOM YTEHHMSI ACCUCTEHTOM 3aJlaHMsl BCIYX (IUIS JIMIL C HAPYIIECHUAMHU
3pEHHUS).

CryzaeHTam ¢ HHBJIMIHOCTBIO YBEJIMUMBAETCSA BPEMS HA IOJrOTOBKY OTBETOB
Ha KOHTPOJIbHBIE BONPOCHL. I TaKUX CTYAEHTOB IPENyCMaTPUBAETCS NOCTYITHAsS
(dbopma npegocTaBiIeHHs] OTBETOB HA 33/I1aHUs, & UMEHHO:

— MUCbMEHHO Ha Oymare Ui Ha0OpPOM OTBETOB Ha KOMIIBIOTEpE (IJIs JIMIL C
HapYLIEHUSIMHU CIyXa, peun);

— BBIOOPOM OTBETA U3 BO3MOKHBIX BAPUAHTOB C HUCIOIb30BAHUEM YCIYT ac-
CUCTEHTA (7151 JIULI C HAPYIIEHUSMH OMOPHO-ABUTATEILHOIO alllapaTa);

— YCTHO (IUIsl JIMLl C HAPYUICHUSIMU 3PEHHs, ONOPHO-ABUTATEILHOTO arra-
parta).

[Tpu HEoOX0AMMOCTH ISl 00YUAIOUINXCS ¢ MHBAIMIHOCTHIO MPOILIETypa Olie-
HUBaHUS pe3yJIbTaTOB 00YUEHUS MOXKET MIPOBOAUTHCS B HECKOJIBKO STAIOB.
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