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1. HaumeHnoBaHue JHCHUIINHEI

Jucuumummaa b.1.1.2.1. «MaremaTuka»

2. llepeyenb MJIAHNPYEeMBIX Pe3yJIbTATOB O0y4YeHHs MO JMCUMILINHE C
yKa3aHueM MHIUKATOPOB MX JOCTHKEHUS] U IUIAHUPYEMbIX pe3yJIbTaTOB 00Yy-

YCHMUA.

I[I/ICHHHJII/IHa «MaremaTukay oOecrneuruBaeT q)OpMI/IPOBaHI/IC CJIICOYIOIINX

KOMIIETEHITUH.
Taoauna 1-CTpykTypa IJIaHMPYeMbIX pPe3yJbTATOB O00y4YeHHs IO JHC-
HUILINHE
PesynbraThl 00yueHus (yMeHUs
Nuaukatopsl y yd .. (y
Kon HaunmenoBanune OCTIDKCHILS Y 3HaHMS), COOTHECEHHBIE C
KOMIIETEHIUH KOMIIETEHIUN A KOMIICTCHIIMSIMH/MHIUKATOPAMU
KOMIIETEHIIUU
IOCTHOKEHUS KOMIIETEHIINHT
[IKH- 3 CnocobHocth ocy- | 1. [IpoBoaut 1.3HaTh: OCHOBHBIE CIIOCOOBI
miecTBIATh  cOop, | cOop, oOpaborky u | cbopa, oOpaboTku wuHpOpMa-

00paboTKy U cTaTu-
CTHYCCKHI aHaIu3
JAaHHBIX, IPUMCHSATH
MaTeMaTHU4YCCKUe
METOBI JUISl pelle-
HUA CTaHAAPTHBIX
npodeccnoHambHBIX
(bMHaHCOBO-IKOHO-
MUYECKUX  3ajad,
MHTEPIPETUPOBATH
MOJyYeHHbIE  pe-
3yJbTATHI.

CTATUCTUYECKUHN aHa-
JIU3 JTaHHBIX I pe-

meHuss  (PMHAHCOBO-
HSKOHOMHYECKUX  3a-
nad.

2. dopmynHpyer
MaTeMaTH4eCKHe I10-
CTaHOBKHM (DMHAHCOBO

SKOHOMHUYECKUX  3a-
a4, TEPEeXOAUT OT
SKOHOMHUYECKUX IIO-

CTaHOBOK 3aJa4 K Ma-
TCMAaTHUYCCKUM MOJC-
JISAM.

3. CucremHo noa-
XOJIUT K BEIOOpY MaTe-
MaTH4YECKHX METOJIOB
U MHQOPMALMOHHBIX
TEXHOJIOTUM I pe-
LIEHUSI KOHKPETHBIX
(b1MHAaHCOBO-PKOHOMU-
YEeCKUX 3aJa4 B IIpoO-
(eccuoHanbHOM 001a-
CTH.

[IMHA, CIocoObl MaremMaTuye-
CKOI'0 aHaJN3a JaHHBIX.

YMeTb: mpUMEHSATh MaTeMaTH-
YeCKHEe METOAbl JJI1 IIoCTa-
HOBKHM M PpCIICHUs 3a/ady aHa-
JM3a IpU OLIEHKE BHIOOPA ONTH-
MaJbHBIX MyT€H U METOJOB J10-
CTYDKCHUS IeJIeH.

2.3HaTh: (hyHIaMEHTaIbHbIE MO-
HATHSL, UIeU anreOpbl U TeoMeT-

pyuru, MATCMATUYCCKOro aHa-
Jm3a.
YMeTh: MNPUMCHATL COOTBCT-

CTBYIOIINEC MAaTCMAaTUUCCKHUC aJI-
FOpUTMBI 1 METOJbI IJId MOJC-
JIMPpOBAaHHUA SKOHOMHUYCCKUX 3a-
Jay.

3.3HaTh: OCHOBHbBIE (yH/IaMEH-
TaJIbHBIE MaTeMaTHYeCKue
UCH, TIOHSATHS W TIPUHIIMITEI
MaTeMaTHYeCKOro  MOJETUpo-
BaHMUS.

YMeTb: MNPUMEHATh COOTBET-
CTBYIOIIME MaTeMaTHYECKHUE aJl-
TOPUTMBI U METOJbI JJIsi MOJie-
JMPOBAHUS YKOHOMHUYECKHX 3a-
J1a4 B IpodeccuoHaNbHOM 061a-
CTH




4. AHanu3upyeT pe-
3yJIBTaThl HCCIE0Ba-
HUSL MaTeMaTHYeCKUX
Mojenel (hUHAHCOBO-
HKOHOMUYECKUX 3a/1a4
U JIeTIaeT Ha UX OCHOBA-
HUU KOJINYECTBEHHBIE
U KayeCTBEHHBIC BBI-
BOJIbI U PEKOMEH AU
10 TPUHATHIO (UHAH-
COBO-DKOHOMUYECKUX
peLICHU.

4. 3Hath: (¢yHIAMCHTAIbHBIC
MOHATHS, UJIEH anNreOpsl U Teo-
METPHH, MATEMATHYECKOT O aHa-
Imu3a.

YMeTh: NpPUMEHATH HHCTPY-
MEHTBl COBPEMEHHOM Marema-
TUKHU K aHAJIU3y PE3yJIbTaTOB UC-
CIIEJOBaHMsI ~ MaTeMaTHYECKHX
Mojeneil (pUHaHCOBO-3KOHOMU-
YeCKHUX 3aJa4 U Jej1aTh Ha UX OC-
HOBAHMM KOJIMYECTBEHHBIC U Ka-
YECTBEHHBIE BBIBOABI U PEKO-
MEHJIAL1H 110 IPUHATHIO (PUHAH-
COBO-DKOHOMHYECKUX PELICHUM.

VK- 10

Croco0-

HOCTh  OCYIIIECTB-
JISITh TIOMCK, KPUTH-
YeCKU  aHAIM3HPO-
BaTb, 0000IIaTh H
CHUCTEeMAaTHU3HPOBAThH
nHpOpMaLU, HC-
[10JIb30BaTh CUCTEM-
HBIM TIOJIXOJT IS pe-
IIEHHUS ITOCTaBJICH-
HBIX 33124

1. Yerko OMHUCHI-
BaeT COCTaB U CTPYK-
Typy TpeOyeMbIX HaH-
HBIX W uH(pOpMaImw,
IrPaMOTHO  peau3yer
mpoueccsl X coopa,
00pabOTKH W HHTEp-
MIPETALNH.

2. O60cHOBBIBaET
CYIIHOCTbH IIPOUCX OIS~
IIEeTO, BBISBIISET 3aK0-
HOMEpPHOCTH,  IIOHH-
MaeT MpPUPOAY BapHa-
O€IbHOCTH.

3. ®opmynupyer npu-
3HaK KiIaccuUKaIuH,

BBIACIACT COOTBET-
CTBYIOLIHE emy
TPYIIBl  OAHOPOIHBIX
«OOBEKTOB», WJIECHTH-
¢unupyer o0miue
CBOWCTBA  3JIEMEHTOB
OTUX TIPyNI, OLEHHU-

BaeT IMOJHOTY PE3yJlb-
TaTOB  Kiaccu(uka-
I[UH, TTOKa3bIBACT MPH-
KJIaJHOC Ha3HAYCHUE
KJ1aCCU(UKAITUOHHBIX
Ipymnit.

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

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

VYMeTh: ONHUCHIBATH COCTaB U
CTPYKTYpPY TpeOyeMbIX JaHHBIX
1 uHopmauu

2.3HaTh: 3aKOHOMEPHOCTH U
IIPUPOY BapruadebHOCTH
YMeTh: BBISIBIATH 3aKOHOMEP-
HOCTH, TIOHUMAaTh MPUPOAY Ba-
puadebHOCTH

3.3HaTh: npuemsl Kiaccupuka-
UM OOBEKTOB, MPUKIIAJHOE
Ha3Ha4YeHHe KJacCU(PUKALNOH-

HBIX TPYIII
YMeTh: TPUMEHSATh TPUEMBI
KIaccupuKauu 00BEKTOB,

IPUKJIAJHOE HAa3HAYEHUE KJlac-
CU(PUKAIIMOHHBIX IPYTII

4. 3uare: HMHpOpMALHMOHHYIO
6a3y 11t GopMUPOBaHUS apry-

MEHTHUPOBAHHBIX  JI0KA3aTellb-
HBIX CYKJICHUH.
YMmers: Orimmuath (akThl OT

MHEHHM, MHTEpNpETalnui, Ole-
HOK U T.[I. B pPacCyKIEHUSX APY-
TUX YYaCTHUKOB JESITEIbHOCTH.
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5.AprymenTupoBaHHo | 5.3HaTh: OCHOBBI CHCTEMHOTO
U JIOTMYHO IIpPCACTaB- OnmucCaHus, 3aKOHbI JIOTUKH, HUC-
JSET CBOIO TOYKY 3pe- | IMOJIb3yeMble B Mpollecce MaTe-
HUS TIOCPEJCTBOM U Ha | MAaTUYECKHUX JOKA3aTENbCTB.
OCHOBE  CHCTEMHOrO | YMETh: apryMEHTHUPOBAaHHO U
OIMUuCaHus. JIOTUYHO M[OpCACTABIIATH CBORO
TOYKY 3pEHUsl MOCPEACTBOM U
Ha OCHOBE CUCTEMHOI'O OIHMcCa-
HUS B IIpollecce MaTreMaruye-
CKHX JIOKa3aTeJIbCTB.

3. MecTO AUCHUILIMHBI B CTPYKTYpe 00pa3oBaTeibHOM NPOrpaMMbl

Jucuuminaa «MaremaTukay SBISETCS TUCUUIUIMHOW IUKJIA MaTeMaTUKU U
uHpopMaTUKA  00s3aTENbHOM  YacTH  0Opa3oBaTEIbHOM  MpOrpaMMbl IO
Hamnpasyieauto 38.03.01 DxoHomuka, npopuiib « AHAJIN3 PUCKOB U SKOHOMUYECKAs
0e30macHOCThY (MporpaMma MoJAroTOBKY OakayiaBpa).

4. O0beM IMCHUILIHHBI (MOIYJIs1) B 32YEeTHBIX ¢IUHUIIAX U B aKaJeMHuye-
CKHMX 4acax ¢ BblIeJeHHeM 00beMa ayIMTOPHOM (JIEKINH, CEMHUHAPBI) U CAMO-
CTOSITEJIbHOM Pa00THI 00yYaOIIMXCH (B ceMecTpe, B CeCCHIO)

Tabmua 2-O0beM OUCHMIUIMHBI B 3aYETHBIX €IMHHUIAX U aKaJIEMHUYECKUX

gacax
Cemectp | Cemectp
. Bcero
Bua yuyeO6Hoii padoThI 10 AUCHU- (Mmoayab) | (MoxyJib)
(B3/em
TUIMHE aacax) 1 2
B (4acax) | B (4acax)
O0masi TPyaoéMKOCTh aucIHU- | 63.e./216 108 108
TJTHHbI 4.
Konmaxmnaa paboma — Ayou- 100 50 50
mopHble 3aHAMUA
Jlexyuu 32 16 16
Cemunapol, npaxkmuyeckue 3aHs- 68 34 34
must
Camocmoamenvhaa paboma 116 58 58
Bup Texymiero KoHTpost Kontp pa6 | Kontp pad
By npomMexxyTO4YHOM aTTecTaluu 3auér DK3aMeH




5. Conep:kanue OMCHUIJIMHBI, CTPYKTYPHUPOBaHHOE MO TemMaM (pa3je-
JIaM) TUCUMILIMHBI ¢ YKa3aHHeM UX 00beMOB (B aKaJleMUYeCKHX 4acax) U BU-
0B Y4€OHbIX 3aHATHH

5.1. Conep:xkanue TMCUUILIMHBI

Yacre 1 — JIuneiinas anareopa.
Paspnen 1. Cucrembl JIMHEHHBIX ajredpan4ecKux ypaBHeHHUil.
JIuHelHbIe MPOCTPAaHCTBA

Pemenue cuctem ITMHENHBIX anredpanyeckux ypaBHeHu metoiom JKopaana
- ["aycca.
ApudmMernueckrie BEKTOPHI U JIMHEHHBIC ONepanuu Haja HUMU. BektopHoe

npoctpancTBo R”. T'eoMerpuueckmii cMmbici mpoctpanctB R* uR’. Jluneiinble
mpocTpaHcTBa oOmiero Buja. JIMHEWHAs 3aBUCHMOCTH CHCTEMBI BEKTOPOB U €€
reoMeTpudYecKuid cmbici. bazuc u pasMepHOCTh JIMHEMHOrO MPOCTPAHCTBA.
Koopaunatel BekTOopa B naHHoMm 0Oaszuce. [IpeoOpa3zoBaHue KOOpIAUHAT BEKTOPOB
npu 3aMeHe 6azuca. [loanpocTpancTBa IMHEHHOTO MTPOCTPAHCTBA.

CkanspHoe npou3BeaeHHe BEeKTOpoB B R". EBKINA0BO HPOCTPaHCTBO.
HepasenctBo Komm-byHsikoBckoro. JUIMHBI BEKTOPOB U YTOJI MEXKIAY BEKTOPAMH B

R". OpToronanbHbIii 1 OPTOHOPMHPOBaHHBIH Oa3uckl B R". KoopauHaTel BekTOpa
B oproroHaibHOM Oasuce. Ilpomecc oproroHamusanuu. OpTOroHaIbHbIC
JOTTOJTHEHHMS TTOIIPOCTPAHCTB.

Pazoen II. Mampuywt u onpedenumenu

CnoxeHre MaTpull 1 YMHOXKE€HHE MaTpulbl Ha ynciio. CBOKCTBA TMHEMHBIX
orepanuii HajJ MaTpuiiaMu. MatpudHas 3aluch CUCTEM JIMHEHHBIX aJlreOpanyecKux
ypaBHeHUl. Panr marpuubl. [IpocTpaHCTBO pemieHnit OJHOPOIHON CUCTEMBI, CBS3b
€ro pa3sMEpHOCTH C paHroM Marpuipl. DyHIaMEHTAIbHAs CUCTEMA PEUICHUU
OMHOPOAHOM cucTeMbl. CBsI3b MEXAY OOIMMH pEHICHUSIMU OJHOPOJHOU U
HEOJIHOPOJHOW CUCTEM.

YMHOXKEHHE MaTpull, €ro CcBoucTBa. HeBBIpOXKICHHBIE KBaJgpaTHbIE
Matpuipl. Enuanuynas marpuna. OOpatHas marpuna. Haxoxknenue oOpaTHOM
MaTpHIBl C TOMOIIBIO DJEMEHTAPHBIX MpeoOpa3oBaHuii. Perenne MaTpuyHBIX
YpPaBHEHUU BUIA AX =B,

Onpenenurenn ©W  UX CBoOMcTBAa. HemocpeacTBEHHOE  BBIYMCIIEHUE
ONpEAEIUTENIC BTOPOro MW  TpeThbero mnopsaka. DopMmyna pasiiokKeHUs
OTPEENIUTENS 0 CTpOKaM U cTosionam. [Ipumenenue onpeaenureneit: 1) kpurepuit
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HEBBIPOKIAEHHOCTH KBAJpPATHOM MATPUILbL, 2) HAXOXKJIECHUE paHra MaTpuupl; 3)
KPUTEPHUN CYIIECTBOBAHUS HEHYJIEBBIX PELICHUN OAHOPOIHON CUCTEMBI JIMHEWUHBIX
anreOpandeckux ypaBHeHHUH ¢ ! Hen3BecTHBIMHU, cocTosmed u3 ' ypaBHeHuid; 4)
HAXO0XJIEHWE PEIICHUs CHCTEMbl JIMHEWHBIX anreOpanyecKux ypaBHEHUH II0
dbopmyne Kpamepa; 5) HaxoxkIeHHe 00paTHON MaTPHIIbI.

Pazoen I11. Komnaexkcnole yucia u MHO20OY1€HbI

KommniekcHble 4ncnma ©W AEUCTBHS  HAJ  HUMM. | 'eoMerpuueckas
MHTEpIpETalns KOMILUIEKCHBIX yucera. Moayab U apryMEHT KOMIUIEKCHOTO YHCIIA.
Anrebpanueckasi, IOKa3aTreiabHass W TPUTOHOMETpUUYEcKass (OpMBI 3alucu
KOMIUIEKCHBIX ~ymcen. KopaHu 7-0if cTemeHM U3 KOMIUIEKCHOTO —YHCIA.
dopMyIMpOBKa OCHOBHOM TEOPEMBI aJIr€OpBHI.

OcHOBHBIE IOHATHSA, CBA3AaHHBIE ¢ MHOTOWIEHaMH. CxeMa ['opHepa nu KopHH
MHOrouwieHoB. Teopema be3sy. Jlenenne mHorowieHoB. Pa3nokeHue NnpaBUIIBHOU
JpoOU Ha CyMMY 3JIEMEHTapHBIX JPOOEH.

Pazoen 1V. /luneiitnvie npeoopazosanusn u keaopamuunvie hopmol

JIuneiinble mpeobpaszoBaHus mpocTpaHcTsa R ", Jluneiinbie ornepartopsl. Anpo
u 00pa3 nuHelHoro omeparopa. Matpuia JuHeitHoro onepatopa. CoOCTBEHHbIE
3HAYEHUS U COOCTBEHHBIE BEKTOPHI KBaIPATHBIX MATPHII.

KBagpatuuneie ¢opmbl, MX MaTtpuubl B gaHHOM Oasuce. IlpuBenenue
KBaJIpaTUYHON (OpMBI K HOpMaIbHOMY Buay Meronom Jlarpamwxka. IlpuBenenue
KBQIPaTUYHOU (POPMBI K KAHOHHMYECKOMY BHJY TPH TOMOIIM OPTOTOHAIHLHOTO
npeoOpa3oBaHusd. 3aKOH MHEpUUHU KBaApaTuyHbIX (popm. Kputepuit CunbBectpa
3HAaKOONPEEICHHOCTH KBaAPATUUHON (POPMBI.

Pa3zoen V. Inemenmol ananumuueckoii zeomempuu

[Ipsmass W TUNEPIUIOCKOCTh B N-MEPHOM NIPOCTPAHCTBE. YTOJN MEXKIY
TMIEPIUIOCKOCTAMU. PaccrosHne oT TOukM 10 rumnepruiockoctd. [Ipsmas Ha
IJIOCKOCTU M B npocTpaHcTBe. [IpsAmast, oTpe3ok, yd B n-MEPHOM MPOCTPAHCTBE.
[1m10CKOCTh B TPEXMEPHOM IPOCTPAHCTBE.

[ToHsiTE O KPUBBIX BTOPOTO MOpsAKA. DIIIUIIC, runepOoia u nmapadbosua, ux
CBOMCTBA M KAHOHUYECKNE YPABHEHHS.

[ToHsiTHE O MOBEPXHOCTSIX BTOPOTO MOPSAKA. DJUIUIICOUIBI, TapabOIOU bl U
runepooIonIbl, MX KAHOHUYECKHE YPaBHEHUS.

Brinykisie MHOXKeCTBaA B mpocTpancTBe R”. [lomymnpocTpaHCcTBa, BBITYKIIbIC
MHOTOTpaHHbIe 00J1acTU. CHCTEMbI JTMHEWHBIX HEPABEHCTB U UX T€OMETPHUUCCKUI



CMBICT. YTJIOBBIE TOUKH BBITYKJIBIX MHOTOTPaHHBIX 00JacTel. Brimykias o6onouka

cucTeMbl TOYeK B R".
Pazoen VI. /luneiinoe npozpammuposanue

IIpuMepsl JTMHENHBIX ONTHUMHM3ALMOHHBIX Mojeined B sKoHomuke. Ilocra-
HOBKA U Pa3IMYHbIE (POPMBI 3aMIMCH 334a4u JJMHEHHOTo iporpammupoBanus (3JII1).
['eomeTpuueckas natepnperaus 3J111.

Kanonnueckas ¢popma 3JIII. [JomycTumble, ONOpHBIE, ONTUMAJbHBIE pEllie-
Hus. Kpurepuil onTUManbHOCTH onopHOro peuieHusi. CuMILIEKCHOE peoOpa3oBa-
HUE U €r0 OCHOBHOE CBOMCTBO. CuMiuekc-mero pemenus 3JII1.

B3auMHo-nBoiictBeHHble 3anaun 3JII1. MIX skoHOMHYECKass MHTEpHpETalns
JlocTatoyHOE yCIOBHE ONTUMAJIBLHOCTH B3aMMHO JBOMCTBEHHBIX 3a]1a4.

IlepBas u BTOpasi OCHOBHBIE TEOPEMBI JBOMCTBEHHOCTH, UX T€OMETPUUECKOE
Y HIKOHOMHYECKOE NCTOJIKOBAHUE.

HecummerpuuHas mapa IBOWCTBEHHBIX 3a/1ad. TpeThs TeopeMa IBOWCTBEH-
HOCTH, €€ T€OMETPUYECKast U SKOHOMUYECKAsl NHTEPIPETALIHSL.

TpancnopTHas 3aj1a4a ¥ €€ peleHUe paclpeaeIuTEIbHBIM METOA0OM U METO-
JIOM noTeHuunanoB. BeipoxnenHas T3. OUKTUBHBIE IOCTABKHU, IIOCTABIIMKU U I10-
TpeOuTenu. O0s13aTeNbHbIE U 3aNpeIIEHHbIE TOCTaBKH.

Yacrs 2 — MaTeMaTH4YeCKUIl aHAJIN3
Pazoen 1. Beeoenue 6 ananuz: MHodxycecmea, pyHKyuu

JlelicTBUTENbHBIC YMCIIa, UX CBOMCTBA. UHCIOBBIE MHOXKECTBA. DJIEMEHTBI
anreopel MHOkecTB. OOO03HaueHUs i1 CyMM M mpousBeAeHHH. OKpecTHOCTb
Touku. OrpaHUYEHHbIE MHOXECTBA. JleKapTOBbI KOOPJIMHATHI HA MJIOCKOCTH.

Yucnosbie pynkmun. CriocoObl 3ananus GyHkiuid. O0IacTs onpeneneHus u
MHOXECTBO 3HaueHui QyHkiuu. ['paduk Qysknuu. Croxnas u oOpaTHas
byukiuu. XapakTepucTUKd (DYHKIUNA: YETHOCTh U HEUYETHOCTh, MEPUOJUIHOCTD,
MOHOTOHHOCTb, OTPAaHHYEHHOCTb.

Crenennas, MOKa3aTeIbHas U JgorapupMuyecKas (GyHKUHUU.
Tpuronomerpruyeckue (GyHKIMM U OOpaTHbIE K HUM. DJeMEHTapHble (YHKUIHUU.
CBolicTBa OCHOBHBIX JIEMEHTAPHBIX (PYHKITUH.

Pa3zoen I1. Ilpeden u nenpepvignocme

Yucnosble nocaeaoBarebHOCTH. CocoObl 3a/1aHusl TOCIEeI0BATEIbHOCTEM.
[Iporpeccun. @opmyiia CIOKHBIX POLIEHTOB.

[Ipenen mocnenoBaTENBHOCTH U €r0 CBOMCTBA. ENMHCTBEHHOCTH IpeAena.
OrpaHu4eHHOCTh CXOJslIelcsl mnocaeaoBaTenbHOCTU. llepexon k mnpeneny B
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HEpPaBEHCTBAX, TEOPEMA O TPEX IOCJIEI0BATEIbHOCTIX. DBECKOHEUHO Manble U
OeCKOHEYHO OOJIbIINE MOCIEeI0BATEILHOCTH, UX CBOMcTBa. CBOICTBa Mpeenos,
CBsI3aHHBIC C apU(METUYECKUMHU JICHCTBUSIMHU.

MOHOTOHHBIE nocienoBaTenpbHOCTH.  Teopema  BeuepmrTpacca o
CYLIECTBOBAHUM MpEJeIa MOHOTOHHOM OrpaHWYEHHOW IMOCIEA0BATEIbHOCTH.
YHucio e.

[Ipenen ¢pynkiuu (mo ['eiine). Pa3nuyunbie TUIIBI TPEIETIOB: OJHOCTOPOHHHE
Ipeiesibl, mpeebl B 06CKOHEUHOCTH, OECKOHEUHbIE TIpeielibl. beckoHeuHo Malibie
U O€CKOHEYHO O0IbIINe (PYHKIIHH, UX CBOHCTBA.

CaoiicTBa mpeenoB, CBA3aHHbIE C apU(METUYECKUMH JEHCTBUSIMH U C
HEpaBEHCTBaMHU. 3aMeHa MEPEMEHHOMN MPU BHIYUCICHUN TIpejienia (peien CI0KHON
¢bynkiun). CpaBHeHHEe OECKOHEYHO MabIX (PYHKIMNA: SKBUBAJCHTHbIC (DYHKIIUH,
cuMBOa o(f).

IlepBelii M BTOpOM 3ameuarenbHble mpenensl. DopMmyna HENPEPBIBHBIX
IIPOLICHTOB.

HenpepsiBHOCTh (yHKIMH B TOuke. HempepbhlBHOCTH CyMMBI, Pa3HOCTH,
IPOU3BENICHUSI U YaCTHOTO HENpepbIBHBIX (QyHKUUN. HenmpepbIBHOCTD CIIOXKHOHN U
oOpatHoil (yHkumu. HemnpepbslBHOCTh 3neMeHTapHbIX (yHKIMil. Teopema o
COXpaHEHUM 3HaKa HenpepblBHOM (QyHKUMU. Touku paspbiBa (QyHKIHH, UX
KJaccuukaus.

CaoiicTBa ()yHKLIHIA, HEIPEPHIBHBIX HA 3AMKHYTOM ITPOMEKYTKE: TEOPEMBI O
CYLIECTBOBAHMU KOPHS, O MPOMEXKYTOUYHBIX 3HAUCHUAX, OO0 OrpaHUYEHHOCTH
(GYHKIUM, O TOCTHKEHUU HAaOOJIbIIEro 1 HAMMEHbIIETr0 3HaUeHUH

Pazoen III. /u¢ppepenyuanvrnoe ucuucnenue @yukuuit  00HOU
nepemenHou

[TpousBoanas pyukimu. duddepenmpyemocts u auddepeniman GyHKIIUH.
HenpepoiBHocTh nuddepenuupyemoit pynkuuu. IlpaBuna auddepenuupoBanus
CYMMBbI, Pa3HOCTH, POU3BEICHUS U YACTHOTO JBYX (YHKIIHA, CII0)KHOU ¥ 0OpaTHOM
¢bynkuuid. [Ipon3BogHbBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIMMA.

I'eomerpruuecknil, MEXaHUYECKUN U SIKOHOMUYECKUIN CMBICI IIPOU3BOIHON U
muddepennuana GpyHKIUKA. YpaBHEHHE KacaTeIbHON K TpaduKy GyHKIIUU.

DOnacTUYHOCTh (PYHKUHUHU, €€ CBOMCTBA U TE€OMETPUYECKUN  CMBICIH.
Jlorapudmuueckas nmpousBoHasi. 3ajada O pacrnpeaesieHul HaJTIorOBOro OpeMEeHH.

JlokanpHbI 3KCTpemMyM GyHKIuH, Teopema Depma. Teopembr Pomrs,
Jlarpanxa u Ko m1st nuddepeHuupyeMbix QyHKIU.

OpHoakTopHbIE TPOU3BOJCTBEHHbIE (PYHKIMH MU HMX XapaKTEPUCTHKHU.
Cdepnl NpUMEHUMOCTH.

[IpaBuio JlonuTans packpbeIThsl HEONIPEAEICHHOCTEN.

[IpousBoaubie U AUdQepeHIInanb BEICIIUX MOPAIKOB.
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[Ipu3nak MOHOTOHHOCTH (YHKIMM Ha uHTepBase. [loctarouHoe ycioBue
JIOKJIBHOT'O OKCTPEMyMa.

Boeinyknble (BorHyThle) (QyHKIMH. JlocTaTouHble YCIOBHSI BBITYKIOCTU
¢bynkun. Heo6xoauMblil ¥ JOCTaTOYHBIA TPU3HAKK TOUKU Neperuoa.

AcumnroTsl rpaduka Qynkiuu. OOmias cxema uccienoBaHus (QYHKIUU U
IIOCTPOEHUS €€ rpaduka.

OTpickaHne HauOOIBIIETO U HAMMEHBIIIETO 3HaYCHUH (PYHKIIUK Ha OTpE3Ke.

Pazoen IV. Humezpanvnoe ucuucienue QoyHKyuil 00HoI nepemeHHo

[lepBooOpa3Hast U HeompeeaeHHbIM nHTerpain. Taldiauia HeonpeaeIeHHbIX
uHTErpaioB. CBOWMCTBA HEOMPEAECICHHOTO WHTErpaja. 3aMeHa NEPEMEHHOM B
HEOIPEICIICHHOM UHTErpajie, MHTETPUPOBAHUE 10 YACTSIM.

WNuTterpupoBanue panuoHAIbHBIX (QYHKIUNA. MHTErpupoBaHue HEKOTOPBIX
KJIACCOB UPPALIMOHAJIBHBIX U TPAHCUEHICHTHBIX (DYHKIUH.

Omnpenenennblii uaTerpan (mo Pumany) u ero cpoiictBa. MHTerpupyemoctsb
HernpepbIBHON QyHKIMHU. CBOMCTBA ONPEACTIEHHOTO HHTErpalia, UX YKOHOMUYECKUH
CMBICIL.

NHterpan ¢ mnepeMeHHbIM BepXHUM  mpenesioM. CyliecTBOBaHUE
nepBooOpazHoit i HenpepbiBHOW GyHKmMN. opmyna HetoTona-JIeitbHua.

3aMeHa TIEPEMEHHOW B OIPEIEICHHOM HHTErpajie, UHTErPUPOBAHUE 10
gacTaMm.”

['eoMeTprueckre TPUITOKEHHUS OMPENCITCHHOTO HWHTErpayia: BBIYHCICHUE
TUIOMIAN KPUBOJMHEWUHOW TPATICLIUH.

HecoOcTBeHHBIE MHTErPAJIBI C OECKOHEUHBIMU TpeJeiaMy HHTETPUPOBAHUSI.

Pazoen V. /lughpepenyuanvnoe ucuucnenue
@yuKyUuU HECKOTbKUX NEPEMEHHBIX

[MpoctpanctBo R". CBoiicTBa pacctosiaust. OKpeCTHOCTh TOUYKH. BHyTpeHHHE
U TpaHUYHbIE TOYKH MHOXKeCTBa. OTKpBITbIE M 3aMKHYTBIE MHOXECTBA.
W30mupoBaHHbIE M IIPEACIIbHBIE TOUYKH MHOKeCTBA. OrpaHUYeHHbIE MHOXKECTBA.

CXOIMMOCTh IIOCJIENOBATEIBHOCTH TOYeK B R", ee DSKBHUBAJICHTHOCTH
MTOKOOPMHATHOM CXOJIMMOCTH.

OYHKIIMM HECKONBKUX TepeMeHHbIX. [loBepxHOCTH (IMHHMM) YpOBHS
byHKIINN.

[Ipenen n HeNpepBHIBHOCTh (DYHKIIMM HECKOJBKUX TepeMeHHBIX. CBOMCTBa
GyHKIMA, HENPEpPHIBHBIX HAa  3aMKHYTOM  OTPAaHUYEHHOM  MHOXECTBE:
OTPaHUYECHHOCTD, JOCTKEHNE HANOOJIBIIEr0 1 HAUMEHBIIIEr0 3HAYCHUM.
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YactHele mpou3BoAHbIe, AuddepeHupyemMocts, nuddepeniman GyHkuuu
HECKOJIbKMX IEpPEMEHHBIX. Jl0CTaTouHOE ycinoBUe AUBPEPEHIMPYEMOCTH.
HenpepriBHOCTh muddepentinpyeMoit QyHKIUU.

[IpousBognas cnoxHOW (QyHkuuu. [IpousBomHass 1O HampaBlIEHUIO,
rpaauent. CBolicTBa IpaJlieHTA.

DnacTUYHOCTh (PYHKIMM HECKOJBKHX MEpPEMEHHbIX. MHOrohakTopHbie
MPOU3BOACTBEHHBIC (yHKIMK (nHelHas, Tuna Ko66a-Jlyrimaca, ¢ mOCTOSHHBIMA
IPONOPLUSAMHU, C IOCTOSHHOM 3JacTMYHOCTBIO 3aMeHbl. VX cBoiicTBa, cdepsl
IPUMEHUMOCTH.

OnHopoaHble (PYHKIMU HECKOJIBKUX NepeMeHHbIX. PopMyia Diinepa.

YacTHple MpOW3BOJHBIE BBICIIMX MOPSAKOB. TeopemMa O paBEHCTBE
CMEIIIaHHBIX TPOU3BOIHBIX.

DKcTpeMyMbl (PYHKIMM HECKOJbKUX NepeMeHHbIX. HeoOxomumoe ycnoBue
sKcTpeMyma. J{ocTaTouHOE YyCI0BUE IKCTPEMYMA.

Brimykibie MHOXecTBa B R". Boimykisie (BOrHYThIE) (PYHKIIMHA HECKOIBKUX
nepeMeHHbIX. HeoOxoaumoe U 1ocTaTouHOE YCIOBHE BBINMYKIOCTU. JlocTaToOuHOE
YCIJIOBHE BBIITYKJIOCTH JIBAXKbI MU PepeHrpyeMoil pyHKIUU.

DKCcTpeMyMbl BBINYKIJIBIX (BOrHYThIX) ¢GyHKuuil. Teopema o riobaibHOM
XapakTepe dKCTpeMyMa BBINYKI0oN QyHkiuu. TeopemMa 0 HOCTUKEHUM BBITYKIION
(GyHKUIHEN r100anbHOr0 3KCTPEMyMa B CTAlIMOHAPHOM TOYKE.

VYCnoBHBIM 3KCTpeMyM (YHKLUMH HECKOJbKUX IEpeMEHHBIX. MeTon
VCKJIIOYEHNS NTepeMEHHBIX. MeTtoa MHOxuTenen Jlarpanxka.

Pazoen V1. Humezpanvhoe ucuucienue @QyHKyuii  HeCKOJIbKUX
nepemeHHbIX

Kpatnbie (nBOMHBIE) HHTErpaibl, HX CcBoHcTBAa. C(CBeAeHHE KpaTHOTO
VHTErpajja K IOBTOPHOMY.

dopMyna 3amMeHbl INEPEMEHHBIX B JBOMHOM UHTerpaie. Mcnonp3oBaHue
MOJISIPHBIX KOOPAMHAT ISl BRIYMCIICHUS ABOMHBIX MHTETPAJIOB.

HecoOcTBeHHbIE KpaTHbIE UHTETPAJIBI.

Pa3zoen VII. Paowt

Uucnoseie psgpl. CxoguMocTh M cymMma psga. HeoOxoaummoe ycioBue
CXOJIMMOCTH.

HucnoBble psibl ¢ HEOTPULATEIIBHBIMUA YJICHAMU: KPUTEPUU U IPU3HAKU
CXOOUMOCTH (TEepBbIA U BTOPOM MpHU3HAKU CpaBHEHMs, NpusHak [lamambepa B
npenenbHol hopMe, MHTETPAIbHBIN IPU3HAK).

3nakouepeayrommecs psaabl. [Ipusznak JleiOnuia. OneHka ocratka psja.

AOGCOJIFOTHO ¥ YCIIOBHO CXOJSIIHMECS 3HAKOYEPETYIOIINECS YUCIOBBIC PSIIBI.
CBoiicTBa a0COIIOTHO M YCIOBHO CXOJSAIIUXCS PSI/IOB.
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Crenennble psnbl. Teopema AOens. MHTepBas W paamyc CXOAMMOCTH
cTeneHHoro psana. CBolcTBa CTENEHHOTO psi/ia HA UHTEPBAJIE CXOIUMOCTH.

Psaapr  Maknopena. Pasnoxumocte B psag MakinopeHa OGeCKOHEYHO
mupdepeHnupyemMoir  GyHKOMM ¢ TPOU3BOAHBIMU, OTPAaHUYCHHBIMH B

COBOKYIHOCTH. Pasnoxenus GpyHkuuii e*, sin x, cosx, (I+x)“, In(1+x) B pax
MaxiiopeHna.

Pazoen VIII. O6viknosennvle oughhepenyuanvhuovie ypagHenus

3anaun, npuBoAsre K qudpdepeHIHaIbHbIM ypaBHEHUAM. OObIKHOBEHHbBIE
mudepeHranbable ypaBHEHUSI MEPBOro MNOpsAlKa, X pemeHud. HopmanbpHas
¢dopMa ypaBHEeHHs epBOro nopsjka. [lojae HanpaBiaeHU, HHTErpaJbHbIE KPUBbIE.
3agaua Komm. TeopeMa O CylIecTBOBAaHMM M €AMHCTBEHHOCTH PEIIEHUS 33J1a4d
Komm 17151 ypaBHeHUs IEpBOro NOpsKka B HOpMasibHOU opMme. OOLIee U 4acTHOE
peuieHus ypaBHeHus. O0uuit uarerpan. Ocodble pemeHus.

VYpaBHEeHUs TIEpBOrO MOPSAAKA, HMHTEIPUPYEMble B KBaJpaTypax: C
pa3lENAIMMMHACS  [IEPEMEHHBIMU,  OJHOPOJHBIE,  JIMHEHHbIE, bepHymIn.
ABTOHOMHBIE ypaBHEHMSI M HX CBOMCTBA. MeTon Bapuauuyd NIPOU3BOJIBHOU
NOCTOSSHHOM W MeToll bepHymnu pemenus aud@epeHunanbHbIX ypaBHEHUI
NIEPBOTO NOPsJIKA.

JIuneitnpie guddepeHunanpubie  ypaBHeHUs. lIpocTpaHcTBO perieHwHit
JUHEMHOT0 OJHOPOJHOTO YypaBHEHUs, (yHIaMEHTaJbHAasi CHUCTEMa pEIICHUM.
Omnpenenurens Bponckoro cucrembl pemeHuil. CTpykTypa OOIIEro penieHHs
JIMHEWHOTO HEOJTHOPOJAHOTO YPaBHEHUS.

JIuneiinble g depeHnaibHble YpaBHEHUS C ITOCTOSIHHBIMU
ko3 purmeHTamMu (Ha npuMepe YpaBHEHUI BTOPOTO MOPSIZIKA).
XapakTepucTUYecKoe ypaBHeHHME U (yHIAaMEHTalbHas CHCTEMa pelIeHUn
OJHOPOJHOIO YypaBHeHUsA. IloCTpoeHME 4YacTHOrO pelIeHHs HEOIHOPOIHOIO
YPaBHEHMS C IPABOM YAaCThIO CIELHAIBHOTO BUIA METOJOM HEOIPEAEIEHHBIX
ko3 puIeHTOB.

OpHopoAHBIE  CHCTEMBbl  JIMHEMHBIX  YpPaBHEHUH C  MOCTOSIHHBIMU
kod(pdunrentamu. BekropHas 3anuck, MmaTpuiia cucteMbl. CoOOCTBEHHBIC 3HAUCHUS
U COOCTBEHHbBIE BEKTOPbl MATPHUIbl CHCTEMbI, YaCTHBIE PEIICHUS CHUCTEMBI.
@dyHIaMEHTaIbHbII HA0Op pelieHuil U obllee pelieHue CUCTEMbl YpaBHEHUN B
cllydae CyIlecTBOBaHHUsI 0aszuca U3 COOCTBEHHBIX BEKTOPOB. [locTpoenue olbriero
pELIEHHUs] C MOMOILBIO METOA UCKIIFOUEHUSI HEN3BECTHBIX.

2. YueOHO-TeMaTH4YeCKHUil IJIaH

Tadauna 3—Coaepxxanne ydeOHO-TeMaTHYECKOI0 MJIAHA U3YYeHHs TUC-
HMILINHBI
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Ne | HammeHoBaHue TpynoemkocTb B yacax DopMbI

n/ | Tembl (pa3aena) | Bcer | AyauropHasi paéora Camo- | TeKy-

I | AUCHMILNIHHbI 0 O6mas | Jlek- |[lpak- |BT1.4. |crosm- |Imero

MU | THYEe- | 3aHATHS | TeJIb- | KOH-
CKME€ U | B UH- Hasi pa- | TPOJs
ceMu- | Tepak- | 0ora ycneBae-
Hap- THUBHBIX MOCTH
CKHE dbopmax
3aHATHS

1 cemecmp.

Yacmo 1 —/luneiinas anzeopa.

I. |Cucrembr sm-| 12 6 2 4 3 6 Camo-
HEWHBIX anre0- CTOS-
pandecKux TeJbHBIC
ypaBHeHuil. JIu- paboThI.
HEWHBIE po- VYuactue
CTPaHCTBA. B pelue-

2. | Marpuusl n 12 6 2 4 3 6 HAHA 3a-
OIpEIETUTENH. Ja4  Ha

3. | KoMiuiekcHbie 14 4 - 4 4 10 IIPaKTHU-
qyciia ¥ MHOTO- YECKUX
YJICHBI. 3aHs-

4. | JInuneiinsble npe- 10 - - - - 10 THAX.
oOpa3oBaHus U Cobece-
KBaIpaTUYHBIC JIOBaHUS
bopMBL. mo  1o-

5. | DnemeHTHI aHa- 14 6 2 4 4 8 MallHUM
JUTHYECKOU 3aja-
rCOMETpPHH. HHSAM.

Kos-
TPOJIb-
Has pa-
oora.

6 | JluneitHO€ Mpo- 14 10 4 6 6 4

rPaMMHPOBAHUE

Yacmo 2 — Mamemamuueckuii aHaiu3

13




7. | Benenue B ana- | 10 6 2 4 4 4 Camo-
JIN3: MHOXECTBA, CTOSI-
byHKIUU. TeJIbHBIC
8. | I[lpenenuuenpe- | 12 6 2 4 4 6 paboThI.
PBIBHOCTb. VYyacTtue
9. | duddepenu- 10 6 2 4 3 4 B pele-
aJIbHOE HCUHUCIIe- HUU 3a-
HUE  (QYHKIHIA Ja4  Ha
OJTHOU TIEPEMEH- IIPaKTH-
HOW. YECKUX
3aHsI-
THUSX.
Cobece-
JIOBAHUS
no  Jo-
MaITHUM
3aj1a-
HUSIM.
Kon-
TPOJTb-
Has pa-
oora.

Hroro 3a 1 ce- 108 50 16 34 27 58

MecTp

2 cemecmp

10. | MaTerpansHOE 23 11 3 8 8 12 Camo-
WCUYHCIICHHE CTOSI-
GyHKIUNA OJTHOM TEJIbHbIC
EPEMEHHOM. padoTHI.

11. | Auddepeniu- 21 11 3 8 7 10 VYuyactue
TPHOE CUHNCIIC- B pele-
HUC HUU 3a-
byHKIIUN He- mad  Ha
CKOJIBKUX TIepe- IIPaKTH-
MEHHBIX. YECKUX

12. | UuTerpanbsHoe 20 8 2 6 5 12 3aHs-
UCUYHUCIICHHC THSX.
byHKINNA He- CoOece-
CKOJIBKUX TIepe- JIOBaHUS
MEHHBIX. mo  Jio-

MaITHUM

13. | Psapgpr. 19 7 3 4 4 12
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ypaBHeHUH. JInHew-
HBIE IIPOCTPAHCTBA

Hag Bekropamu. Koopaunatel Bektopa. CkanspHoe
IIPOU3BEICHNE BEKTOPOB. [[IMHA BEKTOPA U YroJI MEXIy

14. | OObIkHOBEHHBIE | 25 13 5 8 8 12 3ajaa-
nuddepentu- HUSIM.
aJIbHBIE ypaBHE- Kon-
HUSL. TPOJIb-

Hasg pa-
oora.
Hroro 3a 2 ce- 108 50 16 34 32 58
MecTp
B nenom 216 100 32 68 59 116
1o TUCIH-
JIMHEe
Hroro B % 100 46 14 32 87 54
5.3. Conep:kaHue CeMMHAPOB, MPAKTUYECKUX 3aHATHH
Tadimua 4 — Tembl IUCHUIUVIMHBI, (POPMBI NPOBEJCHHUS H COJAEPKAHHE
CEeMHHAPOB U NMPAKTUYECKUX 3AHATHHA
[Iepeuenb BOnpocoB [yist 00CY:XK/I€HUSI HA CEMUHAP-
HaumenoBanue tem p p A YA p Dopmbl
CKHX, TPAKTUYECKHUX 3aHATHUIX, PEKOMEH/IyeMbIE UC-
(pa3nmenoB) nuCLH- MPOBEACHUS
TOYHHMKH U3 pa3nenioB 8,9 (yka3bIBaeTCs pa3fen U 1mo- .
TUTUHBI . 3aHATHI
PSLIKOBBII HOMEP UCTOYHHKA)
Tema 1. Pemenune  cucrem  nuHeWHbIX — anreOpanueckux | O6cyxneHue
Cucrembl JHHEHHBIX | ypaBHeHHUH MeTonoM ["aycca. ['eoMeTprueckre BEKTOPBI | TEOPETHYECK
anredpanvyecKux Ha IUIOCKOCTH U B NPOCTpaHCTBE. JIMHEHBIE onepanyy | UX BOIPOCOB.

Pemenne 3a-
a4 1o TemMa-

BeKTOpamu. JIMHeWHas 3aBUCMMOCTb. ba3uc ¥ | TUKE IpaKTH-
Pa3MEPHOCTh JIMHEHHOIO NPOCTPAHCTBA. PasimokeHue | yeckoro 3a-
BekTopa 1o ©6a3zucy. IlpeoOpa3oBaHue KOOpIMHAT | HATUS B WH-
BEKTOPOB Mpu 3aMmeHe O6azuca. CTaHIapTHOE CKANSIPHOE | TEPAKTUBHOU
Npou3BeZieHne BEKTOpOB. JlnmuHBI BekTOpoB U yrou | opme.
MeXxay BekTopamu. HaxoxaeHrne KoopAuHaT BEKTOpa B
OpPTOrOHAJILHOM 0a3uce.
Pexomenayembie ncrounuku: pasmen 8, a[l], a[2],6[1],
6[3]
Tema 2. Jluneiinple omepanuu Haj MaTtpuramu. Berawmcienne | OOCyxaeHue
Marpuusl u omnpeze- | panra MaTpPHUILIbI METOJOM 2JIEMEHTAPHBIX | TEOPETHYE-
JINTEIIH. npeoOpa3oBaHuii. YMHOXKEHUE W TPAHCIIOHUPOBAHHE | CKMUX BOIPO-
MaT-pull. MarpuyHas 3anuCh CHUCTEM JIMHEHHBIX | COB.
anredbpanveckux  ypaBHeHuil.  HeBbIpoxkneHHocTh | Pemenue 3a-

KBaJpaTHBIX MaTpull. Haxoxaenue oOpaTHONW MaTpHUIIbI
C TIOMOIIIBIO AJIEMEHTApHBIX NpeoOdpa3oBanuii. Pemenue

JINHEWHBIX MAaTPUYHBIX YPaBHEHUM.
Brruucnenune onpenenuTene. [Ipumenenne
OIIpEIECTIUTENEH. Kpurepnii HEBBIPOXKAECHHOCTH

KBaJipaTHOW Matpuilpl. HaxoxxaeHne paHra maTpuilbl.

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

dhopme
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Kputepuii  cymecTtBoBaHUS HEHYJEBBIX  PEUICHUN
OJHOPOJHOM CHUCTEMbI JIMHEHHBIX anreOpanyecKux
ypaBHeHUH. HaxoxieHue pereHus CUCTEMbI JIMHEMHBIX
anrebpanvecknx ypaBHeHud mo (opmymam Kpamepa.
Brruucnenune oOpaTHOM MaTPHUIIHL.

Pexomenyembie ncrounuku: pazaen 8, a[l], a[2],0[1],

0[3]
Tema 3. OcHOBHBIE TOHSTHS, CBsI3aHHBIE ¢ MHOrowieHamu. | OOcyxaeHue
KommiekcHbie uncia | PasnmokeHue  mpaBWIBHOW — ApoOM  HA  CYMMY | TEOPETHYECK

1 MHOI'OYJICHHI.

9JIEMEHTAPHBIX APOOEHi.

KowmmekcHple unciaa ©  JA€WCTBUA HAJA HUMH B
anredpanveckoi dopme. I'eomeTpuueckas
UHTEpIpeTalusl KOMIUIEKCHBIX 4YHcel. Moayiab U
apryMeHT KOMILJIEKCHOTO uucia. TpuroHomerpudeckast
(dbopMa 3amucu KOMIUIEKCHBIX 4YHCET. YMHOXEHHE U
JIEJIEHNE KOMILUIEKCHBIX YHMCEI B TPUTOHOMETPUUYECKOMN
dopme. @opmyna Myaspa. Kopau n-oif cremnenu u3
KOMILJIEKCHOT'O YHUCIIA.

Pexomenyemble ncrounuku: pasaen 8, a[1], a[2], 6[5]

UX BOMPOCOB.
Pemenne 3a-
Jlad II0 TeMa-
TUKE TMPAKTHU-
YEeCcKOro 3a-
HATHUS B MH-
TEPaKTUBHOMN

dbopwme.

Tema 4.

Jluneiinpie mpeoOpa-
30BaHUS W KBajpa-
THYHBIE (POPMBI.

JIuneiiHble 0TOOpaXKeHUS 1 JINHEHHBIE TIPE00-pa3oBaHUS
BEKTOPHBIX  MPOCTPAaHCTB. 3MeHeHue  MaTpHIIbI
JMHEHHOTO TpeoOpa3oBaHMs TpU 3aMeHe Oas3uca.
Matpuiibl  OPTOTOHANBHBIX U CaAMOCOMPSKEHHBIX
npeoOpa3oBaHWii B OPTOHOPMHUPOBAHHOM  Oasuce.
CoOcTBeHHbIE 3HAYEHHS M COOCTBEHHBIE BEKTOPBI
JUHEHHBIX TpeoOpa3oBanuii. CBOMCTBA COOCTBEHHBIX
3HaYEHUN 1 COOCTBEHHBIX BEKTOPOB.

KBanpatuunbie popmbl Ha BEKTOPHOM IPOCTPAHCTBE.
N3menenune watpuipl KBaApaTUYHOH (OpMBI  MpHU
3ameHe 0Oa3uca. IIpuBenenue kBagpaTuyHON (HOPMBI K
HOpMasbHOMY Buay MertojoM Jlarpawxka. IlpuBenenue
KBaJIpaTUYHON (OpMBI K KAHOHUYECKOMY BHIY IpHU
ITOMOIIHA OpPTOTOHAJILHOTO npeoOpa3oBaHusl.
UccnenoBanue kBaapatuuHoi (hOpMBI HA 3HAKOOIIpEIe-
JIEHHOCTH 110 KpuTeputo CuibBecTpa.

Pexomenayembie ncrounuku: paszaen 8, a[l],a[2], 6[1],
6[3].

OO6cyxnenue
TEOPETHUYECK
HX BOIIPOCOB.
Pemenne 3a-
Ja4y 1o Tema-
THUKE TPAKTH-
YECKOro 3a-
HATUS B WH-
TEPaKTUBHOMN

dopme.

Tema 5.
ONEeMEeHThl aHaJIUTH-
YECKOM T€OMETPUH.

[IpsmoyronpHas  jgekapToBa CHCTEMa KOOpAHUHAT.
PaccrosHne Mmexnay Toukamu. PaznuuHble  crocoObl
3a/IaHMs IPSAMOM Ha IUIOCKOCTH. [IpsiMble U MII0CKOCTH B
TPEXMEPHOM IIPOCTpPaHCTBE. B3auMHOE pacIosoxeHue
MPSIMBIX HA TUIOCKOCTU U INTOCKOCTEN B NPOCTPAHCTBE.
[ImockocTH pa3iIuyHOM PasMEPHOCTH B MHOTOMEPHOM
IIPOCTPAHCTBE.

OO6cyxnenue
TeopeTHye-
CKHX BOIIPO-
COB.
Pemenne 3a-
Jad II0 TeMa-
THUKE IPaKTH-

Onnunc, runepboia M mnapabona, MX CBOWHCTBA U | YECKOTO  3a-
KaHOHWYeckue ypaBHeHus. [lpuBeneHue oOuIero | HATUS B MH-
YPaBHEHUS KPUBOM BTOPOr0 MOPSAKA K KAHOHUYECKOMY | TEPaKTHUBHOM
BH]TY. dbopwme.
Pexomenyembie uctrounuku: paszaen 8, a[1], 6[1], 6[3],
0[5]
Tema 6. YucnoBble GpyHKIMU. XapaKTepUCTUKU (QyHKIMA: yeT- | OOCyxIeHue
BBeneHne B aHamu3: | HOCTh M HEYETHOCTH, MEPUOAUYHOCTH, MOHOTOHHOCTb, | TEOpETHUYE-
MHOXeECTBa, (yHK- | orpaHHueHHOCTh. JIuHEeiHAas U KBajpaTu4yHas GYHKIUHU | CKHX BOIPO-
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IIAH. u ux rpaduku. CinoxHas u oopatHas GQyHKIUHA. DJIEMEH- | COB.
TapHble QYHKIMU. PekoMeHyeMble HCTOUHUKY: pa3nen | Pemenne 3a-
8, a[1], 6[2], 6[4], Ja4d 10 Tema-
THUKE TMPaKTH-
YecKoro 3a-
HATUS B WH-
TEPaKTUBHOMN
dopme.
Tema 7. [Ipenen yucioBoii mocnenaoBarenbHOCTH. Berancienne | OOCykaeHue
IIpenen wu Hempe- | NpeAenoB MOCIEAOBATEIBLHOCTENH € HCIIOJIB30BAHUEM: | TEOPETUYE-
PBIBHOCTD. oTpesieNIeHus; CBOICTB, CBSI3aHHBIX C | CKUX BOIIPO-
apu(METHYECKUMH  JCHCTBUSIMH; TEOPEMBI O TpeEX | COB.
MOCIIEI0BATEIbHOCTSX. Pemenue 3a-
Bbuucnienne mpenenoB  (QyHKIMI ¢ TOMOINBIO: | a4y MO TeMa-
OlpeseNieHusl; TEOpeM O CBOICTBaX IMpelesoB; | TUKE MPaKTU-
«3amMeyaTebHbIX» IIPEIETIOB. PackpeiTue | yeckoro 3a-
HeonpeaeneHHocted. CleACTBUS W3 3aMeYaTeNbHBIX | HATUS B HH-
npenenoB. CpaBHeHHE OECKOHEYHO MalbIX (YHKIMA: | TEpaKTUBHOU
SKBHUBaJIEHTHBIE (GyHKIMH, cuMBoI. [Ipumenenue 3tux | hopme.
TIOHSATUN TIPU BBIYUCIICHUU TIPEICIIOB.
HenpepeiBHOCT, QyHKIMH B TOuke. MccienoBanue
TOYEK pa3pbiBa (YHKIHHA. ACHUMNOTOTH K Tpaduky
¢byukuu. CBolicTBa (YHKIMM, HENpPEpHIBHBIX Ha
OTpE3KE.
Pexomennyembie ucrounuku: paszaen 8, a[1], 6[2], 6[4],
0[5]
Tema 8. [IpousBonnas  pynkuuu.  Juddepenmupyemocts, | O6cyxneHue
HuddepenunansHoe | nuddepenuman. HempeprsiBHOCTh nuddepeHpyemMoit | TeopeTuye-
ucurcnenue ¢GyHk- | pynkuun. [lpaBuna auddepeHunpoBaHus CYMMBI, | CKUX BOMPO-

U OJTHOM NEPEMEH-
HOM.

Pa3HOCTH, MPOU3BEACHUSI U YACTHOTO ABYX (DYHKIMIA,
CIIO’)KHOW M oOpaTHOM (yHkumid. [IpaBuia BeIYMCICHUS
nuddepennmana. [TpousBoaHbIC OCHOBHBIX
asieMeHTapHbIX QyHKUuH. [Ipon3BoaHas moKa3aTenbHO-
CTETIEHHON (YHKIIUH.

Huddepenunan (byHKIHN. Hcnonp3oBanue
mupdepeHurana g NPUOIMKEHHBIX BBIYMCICHUM.
[IpousBoaHas ¢byHKLNY, 3aJJaHHOU HESIBHO.
DnacTUYHOCTh GyHKIIH. Jlorapudmuueckas
IIPOU3BOIHAS.

JlokaneHblil 3xcTpeMyMm ¢yHkiuu. Teopema depma.
Teopemsl  Poma, Jlarpanxa wu  Komm s
muddepenuupyembix  ¢GyHkuuit. IlpaBuno Jlonurans
pacKpbITUs HEOTPEACIEHHOCTEN. Haxoxnenune
MIPOMEXYTKOB  BBIITYKJIOCTH, BOTHYTOCTH (DYHKIIHU.
Touku neperuoda.

HaubGonbmiee u HauMmeHbllee 3HaueHUs (yHKUIUH,
HempepeIBHOW Ha oTpe3ke. MccnenoBanue GyHKIUNA U
MTOCTPOEHUE TPAPUKOB.

Paznoxxenne  pynkumit dopmyne  Teitnopa
(Maknopena). PackpbiTHe  HeompeneneHHOCTEH ¢
noMoIneko hopmyssl MakiiopeHa.

Pexomenayembie ucrounuku: pasaen 8, a[1], 6[2], 6[4],
o[5]

10

COB.

Pemenue 3a-
Jlad 1o TeMa-
TUKE IPAKTHU-
YEeCcKOro 3a-
HATHUS B WH-
TEPaKTUBHOMN

dopme.
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Tema 9.

WNHrerpaibHOoe  HcC-
yucieHue QyHKIUHA
OJIHOM IIEPEMEHHOM.

Heonpenenennsriit WHTErpa: METOIEI
HCHOCPCHCTBGHHOFO I/IHTeI‘pI/IPOBaHI/ISI, 3aMCHa
TIepEMEHHOMH, WHTETPUPOBAHUS o YacTsAM.

NuTerpupoBanne paniuoOHAIBHBIX (QYHKITUH.

Brruucienue onpeeeHHbIX HHTETPAIoB: 10 GopMmylie
Hrrorona-Jleiitbuuma, ¢ HCHONB30BAHHEM  3aMEHBI
MepEMEHHON, METOJOM HMHTETPUPOBAHMS IO YAaCTSM.

OO6cyxnenue
TeopeTHye-
CKHX BOIIPO-
COB.
Pemenne 3a-
a4 1o Tema-
TUKE TIPAKTH-

I'eomeTpuueckue MPHIOKCHUS OIIPEJICIIEHHOTO | YECKOTO  3a-
WHTErpana: BbIUMCICHHE IUIOMIAAM KPUBOJMHEHHOMN | HATUS B HH-
Tpaneuunmu. TEPaKTUBHOMN
HecoOcTBeHHBIE MHTETPAITBI. dbopwme.
PexoMenayembie uctrounuku: paszaen 8, a[1], 6[2], 6[4],
0[5]
Tema 10. OTkpbiThle ¥ 3aMKHYThle MHOXectBa (B R2). | O6cyxnenue
HuddepenunanbHoe | CXOOUMOCTh TOCIEIOBATENLHOCTH TOo4eK. DYHKIHU | TEOpeTUYe-
WCYHCIICHUE HECKOJIBKUX TIepeMEHHBIX. [loBepxXxHOCTH (JIMHHH) | CKHX BOIIPO-
GYHKIIMM ~ HECKOJb- | ypoBHS (QyHkuuu. OmHopoanbie ¢yHKiuu. Dopmyna | COB.

KHX INCPEMCHHBIX.

Oiinepa. llpemen ®  HempepbIBHOCTh  (HYHKIHHU
HECKOJIBKUX TepeMeHHbIX. YacTHbIe NPOW3BOIHBIE U

Pemenune 3a-
a4y mo TeMa-

muddepeHransl  MEpBOr0 W BTOPOTO  MOPSIKOB. | THKE TPAKTH-
DOnacTUYHOCTh (YHKIIMM HECKOJIBKMX TEePEMEHHBIX. | YeCKOro  3a-
[IpounsBoHas HESABHOU (GYHKIHMH. I'pagueHrt. | HATHSA B MH-
[IpousBonHass 1O  HaANpPaBIEHHUIO. JlokanpHble | TEpAaKTUBHOMN
OKCTpPEeMYMBbl  (DYHKIMI HECKOJNBKHUX IEpeMEHHBIX. | (hopme.
VYcnoBHbIM 3KCTPEMYM: METO/T UCKITIOYCHHUSI
nepeMeHHblx, Meron Jlarpawxa. Haubonbumiee u
HauMEHbIIIee 3HAYCHHs] HENMPEephIBHOW (YHKIIMM Ha
3aMKHYTOM OI'paHUYEHHOM MHOKECTBE.
Meton HamMenbmmx kBaapatoB (MHK). Iloxbop
napamerpoB JnHeWHOM QyHkuumun MHK-mertogom.
Cucrema HOpMaJIBHBIX YPaBHEHUH.
Boeinykiible MHOecTBa B Rn. Beinmykiible (BOTHYTBIE)
(YHKIIMH HECKOJBKUX TIEPEeMEHHBIX. DKCTPEMYMbI
BBIIYKJIBIX (BOTHYTHIX) (QYHKIUH.
PexoMenayemblie ncTouHHMKU: pa3aen 8, a[1], 6[2], 6[4],
0[5]
Tewma 11. Kpatneie (mBoifHBIE) wWHTerpanbl, HuX cBoiicTBa. | OOCyXkIeHue
WnterpanbHoe  uc- | CBejeHre JBOMHOrO MHTErpaja K IOBTOPHOMY | TEOpETHYE-
qyuciaeHne (QYHKUUH | MHTerpany. 3aMeHa epeMeHHO! B IBOMHOM MHTErpajie. | CKUX BOIPO-
HECKOJIbKUX  Tiepe- | PekoMeHyembie ucTouHUKH: pasznen 8, a[1], 6[2], 6[4], | co..
MEHHBIX. o[5] Pemenune 3a-
Ja4d 1Mo Tema-
THUKE TPAKTH-
YecKoro 3a-
HATUS B WH-
TEPaKTUBHOMN
dopme.
Tema 12. HccnenoBanue cxoaMMOCTH U HaxoxaeHue cyMmm | OOcyxkaeHue
Psnpl. YHUCIOBBIX  PAAOB, HCXOAd M3  ONPENENIEHUs. | TEOpeTHYe-

[IpumeneHne HEOOXOAMMOIO YCIOBUS CXOJUMOCTH.
HccnenoBanne CXOOUMOCTH  YHCJIOBBIX  PSIIOB  C
HEOTPULIATEIIbHBIMU YJICHAMU C IOMOIIBIO IPHU3HAKOB
cpaBHeHMsI, mpu3Haka JlanambGepa, MHTErpaJbHOTO

CKUX BOIIPO-
COB.

Pemenne 3a-
Ja4 1o Tema-
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MpHU3HaKa. THUKE TMpaKTH-
3HAKOYEPEYIOUIUECsS  YHUCIOBBIE  psiibl, MPU3HAK | YECKOTO  3a-
JleiitOauma. AOCONMIOTHO ¥ YCJIOBHO CXOJSIIUECS | HATUS B WH-
YUCJIOBBIE PSIIbIL. TePaKTUBHOU
Crenennsie psaasl. Teopema AGens. MaTepBan u paguyc | dopme.
CXOJIMMOCTH CTENEHHOro psana. MHTerpupyeMocTs u
muddepeHIMPYeMOCTh CYMMBI CTENEHHOTO psijia Ha
UHTEepBae cxoauMoctu. Pasznoxxenune (GyHKIMA B psil
Teitnopa ¢ uCcoab30BaHNEM CTAaHIAPTHBIX Pa3I0KEHUH.
Paznoxenue ¢pynkuuii B psa. MakiopeHa.
Pexomenayemble ucrouHuku: pasaen 8, a[1], 6[2], 6[4],
0[5]
Tema 13. Jubdepennmanbaple ypaBHeHHsI ¢ pasaenstomumucs | O0cykaeHue
OOBIKHOBEHHBIC MepEMEHHBIMHU. Jluneiinbie muddepeHIaTbHbIC | TEOpeTHIe-
muddepeHManbHbie | ypaBHEHHs 1-ro mopsiaka. ABTOHOMHBIE YPaBHEHUS U UX | CKUX BOIPO-
YPaBHEHUS. CBOMCTBA. COB.
OpHopoHBIE nuddepeHnraibHbe ypaBHeHus, | Pemenne 3a-
ypaBHEGHUs B TOJHBIX auddepeHnnanax, ypaBHEHHUS | Jad 1O TeMa-
bepuymnu. TUKE TMPaKTH-
JIuneitnbie YPaBHEHHUS BBICIINX MOPSAJKOB. | YECKOTO  3a-
OdyHaaMeHTanpHas CcHCTeMa pemieHuii u  oOilee | HATUS B HH-
pelieHue  JIMHEHHOTO  OJHOPOJHOTO  yYpaBHEHUS. | TEPAKTUBHOM
JluneiiHble ypaBHEHUS 2-TO MOPSAIKAa C MOCTOSIHHBIMHU | (hopMme.
KO3 hULIIEHTaAMH. OnnopoaHoe ypaBHEHHE.
XapakTtepuctuiyeckoe ypaBHeHue. OOmiee pemieHue
olHOponHOTO ypaBHeHus. [locTpoeHue dYacTHOTrO
pelIeHrs HEOJHOPOIHOTO YPAaBHEHUS C MPABOM YacCThIO
BHJA , TJIe¢ HE SIBJISETCS KOPHEM XapaKTEPUCTHUYECKOTO
YpaBHEHUSI.
OnHoponHBIE  CHCTEMBI  JUHEWHBIX  YpaBHEHMHIA.
IToctpoeHue oOwIero peueHus ¢ MOMOIIBI0 METOAa
WCKJTFOYCHUST HEU3BECTHBIX.
Pexomenayembie uctrounuku: paszaen 8, a[l], 6[2], 6[4],
0[5]
6. IlepeueHn Y4€e0HO-MeTOAUYeCKOro o0ecrieueHmst ISt

CAMOCTOAITEIbHOI PA00THI 00Yy4alOUIUXCS 10 IMCHUIIMHE

6.1. IlepeyeHb BONMPOCOB, OTBOJAMMBIX Ha CAMOCTOSITEJIbHOE OCBOEHHE
AUCHUIIMHBI, (POPMbI BHEAYIMTOPHOI CAMOCTOSATEJIbHOM PadoThI

K BHeayguTopHbIM (opmMaM camMOCTOATEIbHOW pabOThI
OTHOCATCS:

- MMOJrOTOBKA K CEMUHAPCKOMY 3aHSTHIO;

- MOJrOTOBKA K PELICHUIO U MPOBEPKE 33]1ay;

- BBITIOJIHEHUE KOHTPOJIBHOU paboThI;

- IOJArOTOBKA K 3a4€Ty U 3K3aMEHY.

CTYJICHTOB

Ha CCMHHAPCKUX 3aHATHAX BCC CTYACHTHI JOJUKHBI IIPUHHUMATh aKTHBHOC
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y4qacTue B 00CYXKJICHHH M3y4aeMbIX BOMPOCOB U YMETh JEMOHCTPUPOBATH 3HAHUE
npakTH4YecKoro wmarepuana. [Ipu BBICTYIUICHHH, CTYJIEHTaM HEOO0XOJIUMO
apryMEHTHPOBAHO H3JIaraTh CBOIO TO3UIMIO, MOJKPEIUISTh €€ KOHKPETHBIMHU
JAHHBIMH, YMETh 0000IaTh, apryMeHTHpPOBATb M  CHUCTEMAaTHU3UPOBATH
CTAaTUCTHUYCCKHE JaHHBIC.

Ha cemMuHapckux 3aHATUSX MPENOJABATENIb IPOBEPSET BBINOJHEHUE
CaMOCTOSITEJIbHBIX 3aJJaHU U KAY€CTBO YCBOCHUS 3HAHUM.

Tab6muua 5 — Tembl JMCUMIVIMHBI, H3y4YaeMmble BONPOCHI U (OpPMBbI
BHEAY/IUTOPHOM CAMOCTOSITEIbHON PadoThl
HanmenoBanue tem Dopmbl
(paseros) [lepeueHs BOMPOCOB, OTBOJUMBIX Ha -
JICITUTUTAHBI CAMOCTOATEILHOT OCBOCHHC CaMOCTOSITENIbHOM pabOThI
Tema 1. 1.ITognpocTpaHcTBa nuHerHoro | Pabora c yaeO0HOM
CucreMbl JIMHEWHBIX | IPOCTPAHCTBA. EBKimu0BbI | ureparypoii. Pemntenue
anredpandecKux IIPOCTPAHCTBA. TUMOBBIX  3amady.  Pazbop
ypasHenuit. Jluneitnpie | 2.IIponecc OPTOTOHAIM3ALNH. | gorrpoCOB MO TEME 3aHATHS.
MPOCTPaHCTBA OproronanbHble JIOTIOJIHEHUS | BriroHeHIe OMAIIHHX
TOANPOCTPAHCTB. 3aJJaHAN K KOKIOMY 3aHITHIO.
3.Pemenue 3agau. .
IToaroroBka K 3a4€Ty
Tema 2. 1. Haxoxnenue pasmepHoctu | Pabora c yueOHOU
Marpuiis H | IPOCTpaHCTBa perieHuit U | IuTepaTypou. Pemienue
OIIPCACIIUTCIIN. (bYHIlaMeHTaJII)HaSI CUCTCMA peHIeHI/Iﬁ TUIIOBBIX 3a7a4. P3360p
O/IHOPOJIHOM  CHCTEMBI  JIMHEHHBIX | gorpocoB MO TeMe 3aHATHAL
anredpandecKux ypaBHEHUM. BLITIONHEHME JOMAIIHHX
2 Pemenme 3anad. 3aJJaHUH K KOKIOMY 3aHSTHIO.
ITogroroska k 3a4é€ry
Tewma 3. 1.Cxema l'opuepa " kopHu | Pabota c yueOHOU
Komrmiekcubie umcna u | MHOro4wieHOB. Teopema besy. JIUTEPATYPOiA. Pemenne
MHOTOYJICHEL 2 Pemienne 3amad. THIOBBIX ~ 3amad.  Pas0op
BOIIPOCOB TIO TEME 3aHSTHSL.
Bremonaenue JOMAITHIX
3aJJaHAN K KOKIOMY 3aHITHIO.
IToaroroBka K 3a4€Ty
Tewma 4. 1.JIluneiinbie npeoOpazoBanus | Pabora c yaeOHOU
Jluneiinbie OpPOCTPAHCTBA. JIuHeHHBIE | TUTEpaTypOil. Pemenne
peoOpa3oBaHUS 1 | OTIEpaTOPHI. TUTIOBBIX  3amad.  Pa30op
KkBajipaTnunble Gopmbl. | 2.91po M 00pas  JMHEHHOTO | porpocoB MO TeMe 3aHATHL
orieparopa. 5 Brinonnenue JOMAIITHUX
3.MaTpuia TMHEMHOTO onepaTopa. SANAHHIT K KaKIOMY 3aHSTHIO.
IToaroroska k 3a4é€ty
Tema 5. 1.Beimykiibie MHO>€ECTBA B | PaboTa c y4ueOHO
DJ1eMEHTBI MHOTOMEPHOM IIPOCTPAHCTBE. JIATEPATYpPOM. Pemienue
AHAJIMTUYECKOMN 2.IlomynmpocTpaHCTBa M BBIIYKIBIC | TUMOBBIX  3ajad. Paz6op
T€OMETPHH. MHOTOTpaHHbIE 00IACTH. BOIPOCOB IO TEME 3aHATHSL.
3.Haxoxnenue YTJIOBBIX TO‘IGVK BhIMOTHCHIE JOMAIIHHX
BBINYKJIBIX MHOTOTPAHHBIX O0JIacTei. SAIAHHI K KKIOMY 3AHSATHIO,
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Brimykiast 0607109Ka CUCTEMBI TOYEK.
4. Pemtenue 3a1auy.

ITogroroBka k 3a4éry

Tema 6. Jluneiinoe | 1. TpancnoptHas 3amaya u eé€ | PaGora c yueOHOU
MIporpaMMHUpPOBaHUE MareMaTuyeckas MoJIeb. JIUTEPATYPOIA. Pemenue
2. PacnpenenurenbHbIi METO | TUMOBBIX ~ 3ajad.  Pa36op
pemenus T3. BOIIPOCOB II0 TEME 3aHATHUA.
3. MeTox noTeH1uaos. Brinonnenue JIOMAIITHUX
3aJIaHUM K KOKJIOMY 3aHATHUIO.
ITogroroBka k 3a4éry
Tema 7. 1.Toukn paspeiBa ¢yHKIUU U ux | Pabora c yaeOHOU
[Ipenen U | Knaccu(uKanus. JUTEPATYpPOU. Pemenue
HETPEPBIBHOCTD. 2. Penienue 3aau. TUMOBBIX  3amady.  Pazbop
BOIIPOCOB TI0 TE€M€ 3aHSITHS.
Brimmonnenue JOMaITHUX
3aJJaHUH K K&KIOMY 3aHSTHIO.
[ToaroroBka K 9K3aMeHy
Tema 8. 1.3amaua 0 pacnpenenenuu | Pabora C yaeOHO
JuddepenunansHoe HAJIOrOBOIO OpPEMEHH. JTUTEPATYPOM. Pemenne
ucunciaenne ¢ynkumii | 2.Teopembl Pommrs u Komwm 1715 | rymoeix  3amau.  Pas6op

OJIHOM MEpPEMEHHOM.

Qg depeHIUpyeMbIX (DYHKITHIA.
3.®opmyna Teisiopa ¢ OCTaTOYHBIM
yiieHoM B ¢opme [leano.

4. Pewienue 3aaau.

BOIIPOCOB II0 TEME 3aHATHUA.
Beinonuenue JOMAIIHUX
3aJIaHAN K KOKJIOMY 3aHATHUIO.
IToaroroBka K 3a4€Ty

Tema 9.

HuTerpanbaoe
ucuucieHue  QyHKIUI
OJIHOM IIEPEMEHHOI.

1.MaTerpupoBanue HEKOTOPBIX
KJIaCCOB HppauoOHaIbHBIX u
TPAHCUEHJEHTHBIX (DYHKIIUH.
2.Pemenne 3amgauy.

Pabora c yueOHOI
JIATEPATYPOl. Pemenue
TUIOBBIX  3a7a4.  Pa36op

BOIIPOCOB IO TEMC 3aHATHA.
Brinonaenue JOMAIIHHUX
3aJIaHUM K KaXXZIOMY 3aHATULO.
IToaroroBka k OK3aMCHY

Tema 10. 1.CpoiictBa (QyHKIUH HECKOIbKUX .
JnddeperunansHoe MEPEMEHHBIX,  HEMPEPBIBHBIX  Ha Pabora ¢  yuebHoit sm-
HCUUCIICHHE 3aMKHYTOM orpaHHYeHHOM | TAPATOPOH. Pemenne
(byHKHI/H/I HecKoJIbKmx | MHOXECTBE. THUITIOBBIX 3aaay. P a360p
T1ePEMEHHBIX. 2.JlocTatouHoe YCJIOBHUE | BOIIPOCOB IO TEME 3aHATHAL.
Qg epeHIUpyeMOCTH GyHKIMH | BeimoaHeHue JOMAIIIHUX
HCECKOJIbKUX  IICPCMCHHBIX. MGTO)I 3aﬂaHHﬁ K Ka)XXJOMY 3aHSATHIO.
UCKITIOUEHUS NEPEMEHHBIX. | [JoqroTOBKA K IK3aMEHY
3.Pemenne 3amau
Tema 11. 1.®opmyna 3ameHbl nepeMeHHBIX B | PaGota c yueOHoO
NHuterpansnoe JIBOWHOM HHTETpaJIe. JUTEPATYPOU. Pemenue
YicUKCiIeHne  (yHKImif | 2- Hcnonbs3oBanne NOJIAPHBIX | TymoBbIX ~ 3azmad.  Pas3bop
HECKOJIbKHX KOOPIMHAT /TS BBIMUCTEHAS NBOHHBIX | porpocoB [0 TeMe 3aHSTHS.
IIEPEMEHHBIX. MHTCrpaios. Beinonnenue JIOMAIIIHUX
3.Pemenne 3anad. 3aJJaHUN K KOKIOMY 3aHATHIO.
ITonroroBka K sK3aMeHy
Tema 12. 1.1HTEeTpansHelii NPU3HAK | peoo c yaeGHOI
Psnbl. CXOIUMOCTH MONOKHUTENLHOTO iiia. I —t Pewmcre
2.CBoiicTBa CTENEHHOIO psAla Ha
TUTIOBBIX  3amad.  Pa30op

HHTCPBAJIC CXOOAUMOCTH.

21




3.Pemenue 3anay. BOIIPOCOB IO TEME 3aHATHS.
Brimmonnenue JOMaITHUX
3aIaHAM K KOKJIOMY 3aHATHUIO.
IToaroroBka K 3K3aMeHy

Tema 13. 1.Mozenu ecTecCTBEHHOTO poCTa. PaGota ¢ yueOHOW M-
OOGBIKHOBEHHBIE 2.Pemenue 3a1a4 TapaTopoi. Penienue
muddepeHranbHbIe TUIOBBIX  3a7a4.  Pas30bop
YpaBHEHHS. BOIIPOCOB IIO TE€ME 3aHATHSL.

Beinonnenue JOMAIIIHUX

3a,I[aHI/II71 K KQ&XKIOMY 3aHATHIO.
HOI[I‘OTOBKa K 3K3aMCHY

6.2. Ilepeyenb BONPOCOB, 3aJaHUM, TeM ISl MOATOTOBKH K TEKyLIeMy
KOHTPOJIIO
IIpumepsl BApHAHTOB KOHTPOJIBHBIX padoT

Koumponwvnas paooma Ne 1
Cucmemul TUHEUHBIX YPAGHEHUIL U
JIUHEIHble NPOCMPAHCMEa
3aoanue 1
Pemmnts cucteMy NTMHENHBIX ypaBHEHUN MeTo0M JKopaana-I'aycca.
3aoanue 2
Pemmnts cucremy nuHeWHBIX ypaBHeHUM MetonoM JKapnana-lI'aycca. B
OTBETE YKa3aTh 0a3UCHOE pEeIlCHNUE.
3aoanue 3
Pemmuth cuctemy TuHEHHBIX ypaBHEHUH ¢ mapameTpoM A . B oTBeTe ykaszaTs,
pU KaKuX 3HAYCHHUSIX A CHCTeMa ypaBHEHHWN HECOBMECTHA, MPH KAKUX — MMEET
€IMHCTBEHHOE pelleHHe (yKa3aTh €ro) U MpH KaKuX — UMeeT OECKOHEYHO MHOIO
penieHuit (ykasaTh o0IIiee pelieHue).
3aoanue 4
SBnsiercst M JIMHEHHBIM TIOJIIPOCTPAHCTBOM B R’ MHOXECTBO BEKTOPOB
X =(x,X,,X;), YAOBIETBOPAIOIIUX JAHHOMY YCIOBHIO?
3aoanue 5
N3 cucteMbl CTOJIOIIOB JAaHHOW MaTpHUIlbl A BBIJEIUTh MaKCUMAJIbHYIO
JIMHENHO HE3aBUCUMYIO CUCTEMY CTOJIOLIOB U MPEICTABUTh OCTAJIbHBIE CTOJIOLBI B
BUJI€ JIMHEMHON KOMOWHAIINH BBIIEJICHHBIX.
3aoanue 6
Haiitn 3HadeHws: mapamerpa A, MPU KOTOPBIX BEKTOPHI 00pa3yroT Oaswc
npocTtpaHcTBa R*.
3aoanue 7
JIOTIOJTHUTH CHCTEMY BEKTOPOB JI0 OPTOTOHAIBLHOTO Oa3uca mpocrpancTsa R*
U B IIOJyYEHHOM 0a3uce HalTH KOOPAMHATHI BEKTOpa X = (X;,X,,X;).

3aoanue 8
Pemenue 3a1aun mTMHEHHOTO NPOrpaMMHUPOBAHMS
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Bapuanm 1
x,+ 3x,+ 6x, =40,

1. 3x,+10x, +19x, =130,
2x, +3x, +10x; =55;

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

X = 2x+ x;—2x,=1,
3x,—5x, +4x;,—x, =17,
2x, = Tx, + x, =21,
—9x,+ 19x, -9x; + Ax, =-56.
4. a) V={xeR’|2x,—x, +4x,=0};
0) W={XeR’|—x +3x,—x, <-1}.
1 -5 7 -7

-5 26 -36 36
> A5 0 g g
2 1 3 3
a,=(1; ,-1; 1),
o @=L 201),
a,=(0; 1-2; 1-4;0),
d,=(3% 22+ 3 5).
7. a=(30:1), b= (2,2,-6); x=(-1,-2;-1).
8. Ha

MHO>KECTBE PEIICHUN CUCTEMbI JIMHEHHBIX HEPABEHCTB

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

3x, <15,
x, 20,

x,=0.

yKa3aTh Takoe, Ha KOTOPOM JInHeWHast GyHKIusa F(x,, x,) =7x,+5x, TOCTUTAET MaK-
cUMyMa.

Koumponvnas paboma Ne 2
Humezpanvnoe ucuucnenue QyHKyuu 00Ho nepemeHHoll

3aoanue 1
BeraucnuTh HHTETpaIbL.

3aoanue 2
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HccnenoBarh Ha CXOAUMOCTh HECOOCTBEHHBIM MHTErpajl ¢ OECKOHEUHBIM
MPEAEIOM UHTETPUPOBAHHSL.
3aoanue 3
HccnenoBarh Ha CXOAMMOCTh HECOOCTBEHHBIM MHTErPall OT HEOTPAHUUECHHON
byHKIUY.
3aoanue 4
Haiitu minomaas Gurypsl, orpaHUuYeHHON rpagukaMu (GyHKITHH.
3aoanue 5
3ajaya ¢ 3KOHOMHYECKUM COJIEP)KAHUEM.
Bapuanm 1

l.a)_[ 2x dx;

4
0 dx;
x"+1 )I\/x2—2x+9 *

B) [3-50InQ2x)dx; ) I(x —Sf)z(_xiz) dx;

27
dx
1) | cos2xcosSxdx; e) | —m——————.
I I Jx(1+3x)

+00 6
ot

. x(In” x+5) (x—4)
4.x+y=8xy=15.
5. Tlpon3BoAMTENHLHOCTh TPYJa OJHOTO pabodero 3a OJHY CMEHY OIHMCHIBACTCS

4

bynaknuen z(r) =10,5¢ - 0,75¢t*,toe t — BpeMsl B "acax, npuyeM, 0 <7 <8. Onpene-
auTe 00beM BhIMMycka mpoaykiuu 3a 20 pabouyunx aHei Opuraaou, cocrosiieit us 6
YEJIOBEK.

OreHka 3HaHWHA CTYJIGHTOB OCYIIECTBIISIETCS B OaljlaX C y4eTOM OICHKH
paboThI B ceMecTpe (Hanucanue pedepara, ayJuTOPHBIX CAMOCTOSITENIbHBIX Pa0OT U
JIOMAITHAX 3aJaHUH, peIIeHre 3a1a9 M yJ4acTue B 00CYKICHUSAX Ha MPAKTHYECKUX
3aHATHSX W JIp.), OIICHKM HMTOTOBBIX 3HAHWUU (MO pe3yiabTaTaM 3adeTa) U B
COOTBETCTBHUM C KpuTepusmu DHHAHCOBOTO YHUBEPCUTETA peaU3yeTCs
CIICTYIOIIUM 00pa3oMm:

Neni/m Bua orueTHoCTH banabl
1. Pabora B cemectpe 40
2. 3auer/OK3aMeH 60
Hroro: 100

Ta6nuna 6 - DopMbl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M UX OasuibHas OIEHKa

Kpurepuii oueHku banbl MeToanKa OlleHKH
[Tocemienne ayAMTOPHBIX 3aHATHI 7 MaremaTuueckuid pacuer
Ou=7 : Kz x I3

I'me O — cymma 6ammoB; K3 — konuuecTBo
ayIUTOPHBIX 3aHATUM MO aucuuiuHe; I13 —
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KOJINYECTBO SaHHTHﬁ, nocemacMbIX CTYIACH-

TOM
AKTHUBHOCTh TIPpU  MPOBEICHUU 13 Hoxnan, npezentanus — 10 6amios
ayTUTOPHBIX 3aHATUI NudopmannonHoe coobmenue — 5 6amion

VYyacTtue B 00cyxaeHuu — 3 6ania
Kparkoe BricTyruienue — 1 6amn
Pemenue pacuetHbIx 3a1a4 — 1 Gamn

AXTHBHOCTB IIPY IPOBEJICHUU BHE- 10 [ToaroroBka MaTrepuasioB U BHICTYIUIEHHE Ha
ayJAUTOPHOU PabOTHI CTYZICHYECKHX HAYYHbIX KOH(EpeHIHsIX, B
HIeYaTHBIX U3/JAHUSX, B TOM YHCIIe U Y HUBEp-
cureta - 10 GayuoB

CamocrositenpbHast pabora  CTy- 10 Brimonnenue nucbMeHHoU padotel — 10 6a-
JIEHTa TOJi PYKOBOJACTBOM IIPEIIO- JIOB
JaBaTens

C uenbl0 CTUMYJIUMPOBAHUS CUCTEMATHUYECKON MOATOTOBKH CTYJIEHTOB K
IIPAKTUYECKAM U CEMUHAPCKUM 3aHATUSIM [0 JUCLIUIUJIMHE B TCYEHHUE CEMECTPA BBO-
JIATCS] KOMIUIEKCHBIM MOJAXOJ K OLIEHKE, M0JIy4YaeMOM CTYyJAEHTaMU [0 UTOraM H3Y-
YEHUS TUCUUILIUHBL. Ha OCHOBaHMH ITOJI0KEHUS O CUCTEME OLIEHKU 3HAHUM CTY]ICH-
ToB B ®uHaHCOBOM yHUBepcuTeTe nerctByeT 100-0amibHas cucteMa OLIEHKH 3Ha-
HUWA. DTO 03HAYAET, YTO OIIEHKA, [T0Ty4aeMasi 10 UTOraM MUCbMEHHOM 3K3aMeHallH-
OHHOM PabOThI, COCTOUT U3 JIBYX YACTEH: TEKYIEro KOHTPOJS CTYJIEHTOB B Ce-
MeCTpe — MakcUMalibHas orieHka 40 0aIoB M pe3yJIbTaTOB MPOMEKYTOUHOM aTTe-
CTallMl — MaKCUMaJIbHas oreHka 60 0ayuioB.

Tekyuuii KOHTPOJIb OCYIIECTBIISIETCS B X0/1e yU€OHOT0 Mpolecca U KOHCYJIb-
TUPOBAHUS CTYJEHTOB, IO PE3YJIbTaTaM BBIIOJIHEHHUS CAMOCTOSATENIBbHBIX padoT. Oc-
HOBHBIMU (pOpMaMU TEKYIIET0 KOHTPOJIS 3HAHUM SIBIISIOTCSI:

— pelIeHue 3a/1a4, TECTOB U UX 00CYXJCHUE C TOYKU 3pEeHUs] yMEHHUs Pop-
MYJIMPOBaTh BBIBOJIbI, BHOCUTh PEKOMEHAAIIMU U NPUHUMATh aJC€KBAaTHBIE yIIPaB-
JICHUYECKHE PELICHUS;

— BBITIOJIHEHUE KOHTPOJIbHBIX 3aJaHUil U 00CYKJIEHUE PE3YJIbTATOB;

— 00CYXJIeHMS 3aKOHOAATEIbHBIX, MPABOBBIX U HOPMATHUBHBIX aKTOB.

Bropas cocraBnstonias OEHUBAECT YCTHBIN OTBET HA 3a4ETE U HE MOXKET Ipe-
BhIIaTh 60 OasIoB.

40 6asuIoB, MOJYYEHHBIE CTYJCHTOM B TEYCHHE CEMECTPA, JOJDKHBI O3HAYATh
CaMyI0 BBICOKYIO XapaKTEPUCTHKY €ro pa0doThl. Takoil 6ayl moay4daroT CTYICHTHI,
KOTOpBIC Ha MPAKTUYECKHUX 3aHATUSX CUCTEMATHYECKH ITOKA3bIBAIOT BBICOKHE pe-
3yJbTaThI IPU OMPOCAX, MPOSBIISIOT AKTUBHOCTH MPU 00CYKJIECHUU U3y4aeMbIX ITPO-
0J1eM, B TTIOJTHOM 00bEME BBITIOJHSIOT YU4eOHYIO IPOrpaMMy, HE UMEIOT MPOITYCKOB.

MakcumanbHas OIleHKa OTBETa Ha 3a4eTe oneHuBaeTcs B 60 6amio. Kax bt
BOIIPOC B OMJIETE UMEET CBOIO JIOJIIO B OOIIIEH OIIEHKE B 3aBUCUMOCTHU OT CJIO’KHOCTH.
Hanpumep, 3a nepBbiii TEOPETUYECKHI BOIIPOC MAaKCUMaJIbHO OLIeHUBaeTcs 15 6ai-
JIOB, JIBa CJIEAYIONIUX TEOPETUUECKUX BOIpoca olleHuBaroTcs 1mo 10 6aios, 3aga4a
— MaKCHUMaJIbHO 15 OaJIioB U MATh TECTOB — 0 2 0ajuia KaKIbli MPaBUILHO pe-
LICHHBIN TECT.

bannbHas cucrema arrecTauuu:
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- ctyneHT, noayuuBiiid ot 50 mo 100 GamioB, cuMTaeTCs aTTECTOBAHHBIM,
nonyuuBIuii ot 0 70 49 6aIoB - HE aTTECTOBAHHBIM;

- CTYJIeHT, noiay4yuBmni ot 50 g0 69 6amioB, cCUUTAETCS ATTECTOBAHHBIM Ha
«YJOBJIETBOPUTEIHHON;

- CTYJIeHT, noiay4yuBlni ot 70 g0 85 6amioB, CUUTAETCS ATTECTOBAHHBIM Ha
«XOPOUION;

- CTYJIEHT, TOTy4YuBIIHil 0T 86 10 100 O6a/IOB, CYMTAETCA aTTECTOBAaHHBIM Ha
«OTIIUYHOY.

Taxum 06pazom, eciau CTyIEHT 1o UToram paboThl B cemecTpe Habupaet 21
OaJ, a o UTOraM MUCbMEHHOU paboTel — 60 OGawtoB, To obmas cymma 81 Gamn
COOTBETCTBYET OKOHYATEIbHOM OLICHKE 4 «XOPOILIOY.

Ecnu crynenT moxporien k sk3ameHy ¢ orneHkoi (0 6amios, To npu 6e3ynped-
HOM Ka4eCTBE MMChMEHHOM 3K3aMEHAIIMOHHON PabOThI OH MOYKET TOJYYUTh UTOTO-
BYIO OLICHKY IO JJAHHOM AUCIUILUIMHE TOJIBbKO 60 0asioB, 4TO COOTBETCTBYET OLICHKE
«YIOBJIETBOPUTEILHOY.

O naHHOM MOAXOJE K OLICHKE 3HAHUM CTYACHTOB IpernojiaBaresib HHPOPMHU-
PYET CTYJIEHTOB Ha IIEPBOM CEMHHAPCKOM (TIpakTUUYECKOM) 3aHsaThH. Ha nmociennem
CEMUHAPCKOM 3aHITHH CTYJIEHTaM COOOIIAeTCs OIEHKa, KOTOPYIO OHH TOJy4aroT
10 UTOTaM pabOTHI B CEMECTPE.

CTyAeHTBl MOTYT YJIYUYIIUTh CBOIO OLIEHKY IO UTOraM paboThl B CEMECTpPE 3a
CYET OTPaOOTKU MPOMYIIEHHBIX 3aHITHI WU MOJYYSHHBIX HEY10BJIETBOPUTEIIBHBIX
OLICHOK Ha ceMuHapax. Bmecrte ¢ Tem, Bce OTpabOTKU MOTYT OBITh OCYILIECTBIICHBI B
KOHCYJIbTALIMOHHBIE JTHU B IIEPHOJ] HE O0Jiee IBYX KOHCYJIbTAallUi C MOMEHTA IOy~
YEHUS1 OLEHKH «HEYAOBJIETBOPUTEIBHO» WM MPOIyCKa 3aHATUN. TOJIbKO B ciiyyae
OOJIE3HU CTYICHT MOXET OTpadaThIBATh MPOMYCKHU B 00JIEE MO3AHUE CPOKHU.

OtpaboTKa MPOIMYCKOB, UMEBIIKUX MECTO IO MPUUHUHE PAOOTHI CTYJEHTOB BO
BpEMsI 3aHATHH, HE JIOITYCKaeTCsl.

7. @®oHI OLEHOYHBIX CPEACTB /Jsi NPOBEJCHUS MPOMEKYTOYHOI
arrecTalui 00y4arouuXxcs M0 JMCHUIJINHE

7.1 IlepeyeHb KOMIIETEHUMH € YKa3aHHMEM HHAUKATOPOB MX A0CTUKEHHUS
B IIpoLecce 0CBOEHHs 00pa30BaTeIbHOM NIPOrPaMMbI

[lepeyeHb KOMIIETEHUMI C YKa3aHUEM HWHIWKATOPOB MX JIOCTHXKEHUS B
mpollecce OCBOCHHS O0pa3oBaTEIbHONW MPOrpaMMbl yKa3aHbl B pazaene 2
«IlepedeHsn MmIaHUPyEMbIX PE3yJbTaTOB 00YUEHHUS 10 TUCIUIUIMHE, C YKa3aHUEM
WHUKATOPOB UX JOCTHIKEHUS U TUIAHUPYEMBIX PE3YJIHTATOB O0YUCHUSY.

7.2. TumnoBble KOHTPOJIbHbIE 3aJaHUs WJIM WHbIE MaTepHaJIbl,
Heo0XoAMMBbIe /1JI51 OLeHKH HHAUKATOPOB I0CTHKEHUSI KOMIIETEHUNH, yMeHUl
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M 3HAHUH

Teopernueckue BONpocCHI /151 NOATOTOBKH K 3a4eTy 3a 1 cemecTp
(Onpenenenusi, CBOMCTBA U TEOPEMBI HA YPOBHE (POPMYIUPOBOK)

1. Pemenue cuctem TMHEHHBIX alireOpandeckux ypaBHeHU MeToaoM [aycca.

2. 'eoMeTpryecKue BEKTOPHI U JUHEHWHBIC ONIEPAllMU HAJl HUMH.

3. BekropHoe npoctpanctBo R". I'eoMeTpuueckuii cMbIca npoctpancTs R? u R3,

4. JIuHeliHast 3aBUCHUMOCTb CUCTEMBI BEKTOPOB U €€ TEOMETPUUYECKUN CMBICII.

5. ba3uc U pazMepHOCTh JIMHEMHOrO MpOCTpaHCTBA. KoopanHatel BEKTOpa B
JTAaHHOM Oa3uce.

6. [IpeoOpazoBaHre KOOPAMHAT BEKTOPOB MPHU 3aMeHe Oa3uca.

7. CKaJIIpHOE POU3BEICHHUE BEKTOPOB.

8. BekropHOE IponU3BeI€HNE BEKTOPOB.

9. JIMMHBI BEKTOPOB U YTOJI MKy BEKTOPAMH.

10.  OproroHanbHBII U OPTOHOPMHUPOBAHHBIN Oa3zuckl. KoopnnHaTel BeKTOpa
B OPTOrOHAJILHOM Oa3uce.

11. CnoxeHne MaTpyIl 1 YMHOKEHUE MATPULbI HA YHUCIIO.

12.  MarpuyHas 3a1uCh CUCTEM JTUHEHHBIX aJIreOpandecKuxX ypaBHEHUI.

13.  Panr martpuupsl.

14.  YMHOX€HHE MaTpHil.

15. HeBpipoxkaeHHbIE KBaJpaTHble MaTpulibl. OOpaTHas MaTpULa.

16. Haxoxpaenue oOpaTHOM MaTpuilbl. Perienne MaTpuyHbIX ypaBHEHUH BUIA
AX =B.

17. Omnpenenurtenn U UX CBOMCTBA.

18. HemnocpeacTBeHHOE BBIYHMCICHUE OMNPENEIUTENEd BTOPOTO U TPETHETO
IOpsAKA.

19. ®opmyna pa3noKeHus ONMPEeTUTENSI 0 CTPOKAM M CTOJIOIaMm.

20. IlpuMeHeHue ONpENCIUTENCH: HAXOXKIACHHUE PEIICHUS  CHUCTEMBI
JUHEWHBIX anreOpanueckux ypaBHeHui o ¢popmyne Kpamepa.

21. IIpsimas B mpOCTPAHCTBE. YTOJ MEXKIY IIPSMBIMHA B IPOCTPAHCTBE.

22.  lIpsmMas Ha TUIOCKOCTH.

23. IIn0CKOCTh B TPEXMEPHOM IPOCTPAHCTBE.

24. lTloHATHE O KpHBBIX BTOPOIrO TMOPSAKA: OJIJUIAIC, €r0 CBOMCTBA H
KaHOHUYECKOE YPABHEHHE.

25. Ilomsatre O KpUBBIX BTOPOTO TMOpsijaKa: rumepboia, €€ CBOWCTBA M
KAaHOHUYECKOE YPABHEHHE.

26. Tlomatue O KpHUBBIX BTOPOTO TOpsAKA: mapaboyia, €€ CBOWCTBA U
KAHOHUYECKOE YPABHEHHE.

27. llonsitTue O TIOBEPXHOCTSAX BTOPOrO  MOPSAKA.  DIITUIICOUBI,
napaboJIONIbl U TUIEPOOTIONU b, UX KAHOHUYECKUE YPaBHEHHUSL.

28.  JleMCTBUTENIbHBIC YHCIIA, KX CBOMCTBA. UUCIOBBIE MHOKECTBA. DJIEMEHTHI

anreopsl MHOXKeCTB. O003HAUEHUS ISl CYMM U MPOU3BE/ICHUN.
29.
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30. Brinykiuble (Boruytbie) ¢yHKUHUU. JlOCTaTOUYHBIE YCIIOBUS BBITYKIOCTH

bynkuuu. Heobxoaumblii U JOCTaTOYHBIA TPU3HAKU TOUYKHU Meperuoa.

31. AcuMmnToTsl rpadguka GyHKIHH.

32.  OOmas cxema ucciieoBaHusl (GyHKIIMH U TOCTPOEHUS ee rpaduka

33. IloHsiTHE MATEMATUYECKOTO ITPOTPAMMHUPOBAHHUSI.

34. Maremaruyeckasi MOJENb 3aJa4i JTUHEHHOTO IPOrPAMMHUPOBAHHSI.
OO1as, KaHOHUYECKasl U CTaHapTHAs (YOPMBI.

35. IIpumepsl 3a/1a4 JJMHEWHOTO POrPaMMHUPOBAHUS.

36. Ilepexon oT ogHOM (HOpMBI 3a7a4u JIMHEHHOTO MPOTPAMMHPOBAHUS K
JPYTOM.

37. T'paduueckuii METOM pelIeHuUs 3aJa41 JUHEHHOTO MPOTrpaMMHUpPOBa-
HUSL.

38. ba3zucHoe pelieHne cucTeMbl JIMHEHHBIX ypaBHeHH. [IpeoOpazoBanue
OJTHOKpPATHOT'O 3aMEILEHUS.

39. OmnopHoe pemienre. CUMILIEKCHOE TpeoOpa3oBaHUE, €r0 OCHOBHOE
CBOMCTBO.

40. IIpeoOpa3zoBaHuE€ CUCTEMbI OTPAHUYECHUN U 1IEJIEBON (QYHKIIUU TIPH
OTBICKAHMH HCXOJHOIO OIIOPHOTO PELIECHUS U NIEPEXOE OT OJHOIO OIIOPHOTO
peuIeHHUs K JpYroMy.

41. Wpnes cuMmiuiekc-MeToaa (reoMeTpuyeckas 1 anreOpandeckas Tpak-

TOBKH).

42. Tlpu3HaK ONTHUMAJIBLHOCTH OMOPHOIO IUIAHA.

43. VYcioBus OTCYTCTBUS PEUIEHU 3aa4H JIMHEHHOTO ITPOTPaMMHUPOBa-
HUSL.

44. YcioBus CylecTBOBaHUS OECKOHEUHOIO0 MHOKECTBA ONTUMAJIBHBIX
MJIaHOB (OTPAHUUYEHHOTO U HEOTPAHUUYEHHOTO).

45. ANIropuT™M CUMILIEKC-METOAA.

46. CummerpuuHas gopma 3amauu JUHEHHOTO MporpamMmMupoBaHusi. Bza-

VMMHO JIBOMCTBEHHBIE 3a/1a4U.

47. JlemMMma 0 COOTHOIIICHUH 3HAYEHUM 1IEJICBBIX (DYHKIIUH B3aMMHO JIBOM-
CTBEHHBIX 33/1a4. Jl0cTaTOYHOE yCIOBHE ONTUMAIBHOCTH OIOPHBIX IJIAHOB B3a-
VMHO JIBOWCTBEHHBIX 3a/a4.

48. IlepBas u BTOpast TEOPEMBI ABONCTBEHHOCTH.

49, DKOHOMHYECKHUH CMBICI B3aMHO JBOMCTBEHHBIX 3aJ1a4.

50. ANTropuT™M NMPUMEHEHHUS TEOPUU JTBONCTBEHHOCTH K HAXOXKIEHUIO OITHU-
MaJbHOTO PEIICHMS OJTHOM U3 B3aUMHO ABOMCTBEHHBIX 3a7a4 10 U3BECTHOMY OTI-
TUMaJIbHOMY PELIEHUIO APYTOH.

51. IlocTaHOBKA TPAHCTIOPTHOM 3a/1auH.

52. MaremaTtuyeckasi MOJIeIb TPAHCIIOPTHOM 3aa4H.

53. IlocTpoeHHE HCXOTHOTO ONOPHOTIO IJIAHA TPAHCIIOPTHOM 3a1a4u (METOL
CEBEPO-3aMaJHOro yIila U METOJl HANMEHbILIEH CTOUMOCTH).

54. TloHaTue HMKJIA paclpeAeTUTEeNIbHON TaONUIbl, 03HAYEHHOTO IMKIIA,
[UKJIa TIepecyeTa AJisi CBOOOAHOMN KIJIETKH, CABUT IO ITUKITY.

55. Peanuzaumst ogHOrO 1mara padoThl 10 CUMIUIEKC-METOLY MPU PELIEHUU
TPAHCIIOPTHOM 3aJ1a4u.
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56. Ormenka cBoOOAHOW KiIeTKU. KpuTepuil ONTHUMaIbHOCTH OINOPHOTO
1JlaHa TPAHCIIOPTHOM 3aJ1ayuu.
57. ANTOpPUTM pellleHUs TPAaHCHOPTHOM 3a/1auu pacTpeeIUTENIbHBIM METO-
JIOM.
58. IloHATHE MOTECHIINAJIOB.
59. Aaroput™ peuieHus TPaHCIIOPTHOM 3a/1aduid METOJIOM OTEHIUAJIOB.

TeopeTquCKHe BOIIPOCHI IJIA IMOATOTOBKH K 9K3aMCHY 3a 2 ceMecTp

1. Yucnossie pynkiun. CnocoObl 3a1anus QyHKIUHN.
2. O6nacTh onpeaeeHuss 1 MHOXKECTBO 3HaueHu GyHkuuu. ['paduk GyHkimm.
3. CnoxxHast 1 oOpaTHas GyHKIIUU.
4. XapakTtepucTUku (GYHKIUNA: YETHOCTh M HEYETHOCTh, MEPUOJIUYHOCTD,
MOHOTOHHOCTb, OTPAaHHYEHHOCTb.
5. Crenennas, noka3arteiabHas U Jorapupmudeckas QyHKIIUH.
6. TpuronomeTpuyeckue GyHKIMU U 0OpaTHBIE K HUM.
7. HucnoBble mnocneaoBareiabHOCTUH. CrocoObl 3afaHusl MOCIEA0BATEIbHOCTEH.
[Iporpeccun. @opMyna CIOKHBIX IPOLEHTOB.
8. I[Ipenen nocneqo0BaTeIbHOCTH U €T0 CBOMCTBA. ENMHCTBEHHOCTH IIpEAEa.
9. OrpaHn4e€HHOCThH CXOAIICHCS MOCIEI0BATEIbHOCTH.
10. CpoiicTBa npeaenoB, CBSI3aHHbIE C APUPMETHIECKUMU AEHCTBUSMHU.
11. beckoneuHno MaJble OCIEI0BATCILHOCTH, UX CBOMCTRBA.
12. beckoHe4HO OOJBIINE MOCIEA0BATEILHOCTH U UX CBOMCTBA.
13. Tlpenen ¢yukiuu. Pa3nuubble TUIBI MPEETIOB: OJHOCTOPOHHUE IPEEIbI,
npejenbl B 06CKOHEYHOCTH, OECKOHEUHbIE Mpeenbl. Teopema 0 KOHEUHBIX Mpeenax
14. OrpanuueHHble, OECKOHEYHO Majble W OCCKOHEYHO Oouiblive (HYHKIIUH.
TeopeMsbl 0 CBsI3U MEXAY TpeMsi KilaccaMu (DYHKIIMI B TaHHOW TOUKe.
15. CpaBHeHre 0€CKOHEUHO MaJIbIX (DYHKITHI: SKBUBAJICHTHBIC (DYHKIIUH. .
16. IlepBblii M BTOpOM 3amedaTelbHble mpenenbl. PopMmyna HENPEPHIBHBIX
IPOLICHTOB.

17. HenpepbiBHOCTh (PyHKIIMM B TOuke. HenmpepbIBHOCTH CyMMBbI, Pa3HOCTH,
MPOU3BEJEHUSI M YAaCTHOTO HENpepbIBHBIX (yHKIMA. HenpepblBHOCTh CIOXHOW U
oOpaTHOM QyHKIUU.

18. HenpepsiBHOCTD 35eMeHTapHBIX (pyHKIui. Touku paspbiBa (YyHKUIUH, UX
KJ1accuukanus.

19.CBoiicTBa (yHKIIMI, HEPEPHIBHBIX HA OTPE3KE: TEOPEMbl O CYIIECTBOBAHUU
KOPHSI, O MPOMEXKYTOUYHBIX 3HAYEHUSAX, 00 OTPAaHUYCHHOCTH (DYHKIINH, O JOCTHKEHUN
HanOOJIBIIIEr0 U HAUMEHBIIIETO 3HAYCHUH .

20. [IpouzBoanas ¢pyukumu. Juddepenmmpyemocts u nuddeperuan GyHkimu.
HenpepsiBHOoCTh quddepeniupyemMont GyHKIIu.

21.IlpaBuna quddepeHnupoBaHuss CyMMBbI, Pa3HOCTH, POU3BEACHHS U YACTHOTO
IBYX (DYHKITUH, CIIOKHONU U 00paTHOM (PyHKITHH.

22 I1pou3BOgHbBIE OCHOBHBIX 3JI€MEHTAPHBIX (PYHKIUH.

23.'eomeTpuyecKuid CMBICT TPOU3BOAHOM U JuddepeHnmana QyHKIUU.
YpaBHeHuUe KacaTellbHON K rpa@uKy GyHKIUU.
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24.91acTUYHOCTh (PYHKIMH, €€ CBOMCTBA U T€OMETPUUECKHUIT CMBIC]L.

25.3anaya o pacnpeeIeHU HAJIOTOBOTO OpeMEHH.

26. JlokanbHBIN SKCTpeMYM (YHKITHH.

27. IlpaBuiio Jlonurtans pacKpbITHS HEONIPEICIICHHOCTEH.

28. [IpousBoanbie U AuddhepeHIuanbl BICIIUX TOPSIKOB.

29. Ilpu3Hak MOHOTOHHOCTHM (YHKIMH Ha WHTepBajie. JlocTaTouHoe ycloBUE
JIOKJIBHOTO 3KCTPEMyMa.

30. Brimykibie (BorHyThle) (yHKUMU. JlOCTaTOYHBIE YCIOBUSA BBITYKIOCTH
¢bynkun. Heo6xoauMeblil ¥ JOCTaTOYHBIA TPU3HAKK TOUYKU NIeperuoa.

31. AcumnrtoTsl rpaduka QyHKIUH.

32. Obmas cxeMa ucciaenoBaHus PyHKIIMU U TIOCTPOEHUS ee rpaduka

33. Onpexnenenue nepBooOpa3HoOi i (PyHKIIUK HA YUCTOBOM IIPOMEKYTKE.

34. OnpeneneHre HEONPEACICHHOTO HHTErpaa.

35. CoiicTBa HEONPEIEICHHOTO HHTETpara.

36. ®opmysia 3aMEHbI IEPEMEHHON B HEOTIPEICTICHHOM HHTETpale.

377. ®opmyJia HHTETPUPOBAHUS 110 YACTAM JUJI HEOIIPEAEIEHHOTO HHTETPaa.

38. Onpenenenue onpeaeaeHHOTo nuTerpania (mo Pumany).

39. JlocTaTO4YHOE yCIOBUE UHTETPUPYEMOCTH.

40. 'eoMeTprUYECKHNA CMBICH OIIPENEIEHHOTO UHTErpaa.

41. CBoiicTBa ONpeAEICHHOr0 HHTETpaia.

42. ®opmyna Hetorona — Jleitbuuma.

43. ®opmyia 3aMEHBI IIEPEMEHHON B ONIPEAECIICHHOM UHTErpase.

44. ®opMyna UHTErPUPOBAHUS IO YACTAM ISl ONPEIECIICHHOTO UHTETPAJIa.

45. Onpezenenre HeCOOCTBEHHOTO MHTETpaia ¢ OECKOHEYHBIM BEPXHUM TIpEjie-
JIOM.

46. Omnpenenenre HeCOOCTBEHHOTO MHTErpajia ¢ 0ECKOHEYHBIM HUKHUM TIpeJie-
JIOM.

47. OnpeneneHue HeCOOCTBEHHOTO MHTErpajia OT HEOTPAHUYCHHOW (PYHKITUU Ha
OTPaHUYEHHOM IPOMEKYTKE.

48. Paccrostnue B R". CBOMCTBa pacCTOSIHUS.

49. OkpecTHOCTh TOYKH B R". BHyTpeHHHE U TPAHUYHBIC TOUYKA MHOYKECTBA.
50. OTKpBITBIE U 3aMKHYTbIE MHOKECTBA.

51. N3onupoBaHHbIE U TIPEIEIIbHBIE TOYKH MHOKECTBA.

52. OrpaHuYeHHbIE MHOKECTBA.

53. CX0auMOCTh MOCIIEA0BATEILHOCTH TOUeK B R”, e¢ SKBUBaJICHTHOCTD TIOKOOP-
JTUHATHOMN CXOJUMOCTH.

54. OyHKIMS HECKOJIBKHUX MTEPEMEHHBIX.

55. IloBepxHOCTH (JIMHUK) YPOBHA (DYHKIIMM HECKOJIBKUX MEPEMEHHBIX.

56. [Ipenen GyHKIIMN HECKOJIBKUX MTEPEMEHHBIX B TOUKE.

57. HenpepbIBHOCTH (PYHKIIMH HECKOJIBKUX MIEPEMEHHBIX B TOUKE.

58. CgoiicTBa (hyHKIIMIA, HETIPEPHIBHBIX HA 3aMKHYTOM MHOXECTBE: OIpaHUYECH-
HOCTb, JOCTH)KEHHE HauOOIbILIEr0 U HAMMEHBIIET0 3HAYSHU.

59. YacTHble IpOU3BOAHBIE (PYHKIIMH HECKOJIBKUX MEPEMEHHBIX.

60. luddepennmpyeMocTs GyHKIINH HECKOJIBKUX MIEPEMEHHBIX.
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61. uddepennnan GyHKIIUN HECKOIBKUX MTEPEMEHHBIX.
HocraroyHoe ycinoBue qudPepeHnpyeMocTd PyHKIIMU HECKOIbKUX MEPEMEHHbIX.

62. HenpepriBHOCTH tuddepeHnnpyeMoit PyHKITUN.

63. OHOpOAHBIC (PYHKITUH.

64. ®opmyina Ditnepa 1uist OTHOPOAHON (DYHKIIUH.

65. [IpousBoaHas ClIOKHOU PYHKIIMU HECKOIBKUX TIEPEMEHHBIX.

66. [Tpon3BoaHas O HAIIPABJIEHUIO.

67. I'paguent. CBOMCTBA rpaIvEHTA.

68. YacTHbIE IPOM3BOIHBIE BBICIIUX MOPSAJIKO

69. TeopeMa 0 paBEHCTBE CMEIIAHHBIX TPOU3BOIHBIX.

70. ®opmyna Teinmopa 11t GyHKIIMA HECKOIBKUX MEPEMEHHBIX C OCTATOYHBIM
yieHoM B opme Jlarpanxa.

71. JIokanbHBIE SKCTPEMYMbI (DYHKIHUNA HECKOJIBKHX MEPEMEHHBIX.

72. Heobxoanmoe yciioBUe JIOKaIbHOIO SKCTpeMyMa (PyHKINN HECKOJIBKUX Mepe-
MEHHBIX.

73. JlocTaTOYHOE YCIIOBUE JOKAJIBHOTO KCTpeMyMa (QYHKIMI HECKOJIBKUX Epe-
MEHHBIX.

74. Y CIIOBHBII 3KCTPEMYM.

75. Meton Jlarpanxa.

76. HanOounblllee 1 HaMMEHbIIIEE 3HAYEHUS HENPEPHIBHOM (PYHKIIMU HA 3aMKHY-
TOM MHOKECTBE.

7'7. YucnoBou psia.

78. IlocenoBarebHOCTh YACTUYHBIX CyMM. Cymma psiaa. CXoasimuecs psaasl.

79. CBoOMCTBa CXOAAIIMNXCS PSZIOB.

80. HeoO6xonumoe yciaoBue CXOAMMOCTH YHCIIOBOTO psijia.

81. HucnoBbl€ psibl C HEOTPULATEIBHBIMU YJICHAMMU.

82. Kpurepuil cXOQuMOCTH YUCIOBBIX PSAJIOB C HEOTPULATEIbHBIMU YJIE€HAMH.

83. Ilpusnaku cpaBHeHusI, pusHak Jlamam6epa u Komru, nHTErpanbsHbii MpU3HAK
JUJIS1 YUCJIOBBIX PSAJOB C HEOTPUUATEIbHBIMU YJICHAMH.

84. 3HakonepeMeHHbIe Psiibl. AOCOTIOTHAS U YCIIOBHASI CXOIUMOCTb.

85. Ilpusznak JleiOHuUIA 11 3HAKOYEPETYIOIIMXCS YUCIOBBIX PSIJIOB.

86. CTerneHHOM psI.

87. Teopema AbGens.

88.MuTepBan u paanyc CXOAMMOCTH CTEIIEHHOTO PAJIA.

89. UnTerpupyemocts U qudpepeHIupyeMOCTh CyMMBI CTETIEHHOTO psijaHa WH-
TepBaje CXOAUMOCTH.

90. Psaawr Teitnnopa (MakiiopeHa).

91. JocTaTo4HOE YCIOBUE PA3IONKUMOCTH (DYHKIIUHU B psaJl MakiopeHa.

. 1
92. Pasznoxenue B psaag MakinopeHa QyHKIui e*, sin x, COSx, 1—, In(1+ x),
+Xx

(1+x)“.
93. Teopema 0 CyIlleCTBOBAaHHHM U €IMHCTBEHHOCTU peuieHus 3anaun Komm aiis

ypaBHEHHUS MEPBOTO MOPSAIKAa B HOpMaJIbHOU (hopMme.
94. YpaBHEeHUs ¢ pa3aessIlOIMMUCS IEPEMEHHBIMU. ABTOHOMHBIE YPABHEHHS.
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95. Ognopoansie AuddepeHraIbHble YpaBHEHUS IEPBOT0O MOPsJIKa.

96. YpaBHeHus B MONHBIX AU depeHianax.

97. Jluneitnbie muddepeHnnanbuble YpaBHEHUS MEPBOTO MOpsiiKa. YpaBHEHHUS
bepnysu.

98. Jluneinpie nuddepeHmanbabie ypaBHeHusa. OyHaamMeHTanbHas CUCTEMA pe-
meHui. Onpenenurens BpOHCKOTO CHCTEMBI PELICHUI.

99. Obmee pernieHre OAHOPOAHOTO MU PEPEHITNATBPHOTO YPABHEHHSI C TIOCTOSH-
HBIMU KO3 duiineHTamMu (111 ypaBHEHUN BTOPOTO MOPSIIKA).

100. YactHOe perieHue HEOAHOPOIHOTO nu(hepeHITNATBHOTO YPABHEHHSI C TI0-
CTOSIHHBIMH K03()(pUILIeHTaMU C MPaBOM YaCThIO CIEIMATHLHOTO BH/IA.

101. Obmiee perieHre OJHOPOIHOM CHUCTEMBI JMHEHHBIX MU epeHIIHATbHBIX
ypaBHEHUH B CITydae CYIIECTBOBaHUS 0a3rica U3 COOCTBEHHBIX BEKTOPOB.

HpI/IMepLI IKIAMCHAIIMOHHBIX 3ada4

Tema «MaTpuibl ¥ ONPENEIIUTEIID)
SIBIAIOTCA M CTPOKM MATPHLIBI A TUHEWHO 3aBUCUMBIMHU, €CIIH

I -1 0 3

2 5 1 4
A= ?

3 4 1 7

4 3 1 10

Tema «CucTeMbl TMHEWHBIX VDABHEHUI))
Mertonom ['aycca pemuTh CUCTEMY JIMHENHBIX YPABHEHUN:

3, - x, + 2x, = 5,
5x, — x;, = -,
6x, + 2x, + x, = 0.

Tema «BeKkTopHbIE POCTPAHCTBAY

OG6pa3syIoT M BEKTOPHI & = (5,2,4), b =(~2,1,0), ¢ = (1,1,1) 6asuc npocTpancTea R’ ?
Tema «JIuHelHbIE ONEPATOPHI

B npocTtpaHcTBe R NMHEHHBINM onepaTtop A B Gasmce e;, €,, €3 3a1aH MaTPULIEH:

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

Haiitu oGpas j = A(X)Bexropa X = e — 2e, + 3.

Tema «KBampaTuanbie hopMbD»
Haiitu raBabie (YI10BbI€) MUHOPHI KBaIpaTUYHON (DOPMBI
L(x,,x,)=x} +3x; —4x,x, .
Ha ocHOBaHMM NOJIy4EHHBIX PE3yJIbTATOB CAENATh BEIBOJ O 3HAKOOIPEAEIEHHOCTH
JTAHHOM KBaJIpaTUYHON (HDOPMBI.
Tema «DJIeMEHThI AHANUTUYECKOW TEOMETPUNY
CTOpOHBI TPEYTOJIbHUKA UMEIOT YPABHEHUS
x—y+1=0 (AB); Tx—-5y—-1=0 (BC); 5x-3y+2=0 (AC).
Haiitn ypaBHEHHE BBICOTHI TPEYTOJIBHUKA, ONYIIIEHHOW U3 BEPIIMHBI A Ha CTOPOHY
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BC.

Ilpumep 6unema 0ns npogedenusn 3auema u/uiu IK3amMeHa.

®enepanbHOe rocy1apcTBEeHHOE 00pa3oBaTe/ibHOe OI0’KeTHOe YUpesKIeHne
BbICIIET0 00Pa30BaAHUA
«@PuHaHcoBbIil yHUBepcuTeT npu IIpaBurenscree Poceniickoin Penepanum»
(ApocaaBcknii puiinag @UHYHUMBEPCUTETA)

Kadenpa «OxoHomMuka u puHAHCHD)

JucuunnuHa «MaTemaThuka

Ounmnan fpocnaBckuii

®opma o0yueHHs ouHas

Cemectp 1 Hanpasnenue 38.03.01 «3koHOMUKAY
[Tpoduns «AHanU3 pUCKOB U IKOHOMHUYECKasi 0€301IaCHOCTbY

BWJIET JJISA ITPOBEJAEHUSA 3AYETA Nel

Ne Bompocs! Ounera MaxkcumanbHbIN

/o Oamn

1 beckoHeduHO Masibie BEIMUUHBI (OMIPEACIICHUE). 30

2 CBoiicTBa OECKOHEYHO MaJbIX (OAHO M3 HUX JI0Ka3aTh). beckoHeyHo 30
OoJbIIINEe BEJTMYUHBI, UX CBA3b C OECKOHEUYHO MAJIBIMH.

[ToaroroBun UyGpuna I".H.

Yr1Bepxaaro:

3aBenyromuii kageapoit Cupotkus C.A.

«IKOHOMUKA U (PUHAHCHDY Hata 2024 r.

®enepaibHOE rOCY1apCTBEHHOE 00pa3oBaTe/ibHOE 0I0/1KEeTHOE YUpexKIeHHe
BBICIIEr0 00pPa30BaHUsA
«@PuHaHcoBblil yHuBepcurtet npu Ilpasurenscree Poccuiickoin Penepaunm»
(ApocaaBckuii puanas OUHYHHBEPCUTETA)

Kagpenpa «OxoHOMHKA U HUHAHCHDY

Hucuunnuna «MatemaTukay

OQunuan  ApocnaBckuii

®dopma 00yueHus ouHast

Cemectp 2 Hamnpagnenue 38.03.01 «9xoHOMUKA»
[Tpoduns «AHanu3 pUCKOB U IKOHOMHUYECKasi 6€3011acCHOCTbY

3K3AMEHAIIMOHHBIN BUJIET Nel

No Bompock! Ounera MakcuMaibHbIi

/i Oamn

1 beckoHeuHO Masbie BETUUUHEI (OTIPEACIICHUE). 15

2 CaolicTBa OECKOHEUHO MaJIbIX (OJIHO U3 HUX J0Ka3aTh). beckoHeuHo 15
00JIbIIINE BEJTMYMHBI, UX CBSI3b C 0ECKOHEYHO MaJIBIMHU.

3 3anadya Ha TeMy «MaTpuIbl U ONIPEACTUTENNY. 30

IToarorosuit UyO6puna I".H.

Yr1Bepxaaro:
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3aBeayronuii kadenpoit
«OKOHOMHUKA U (PUHAHCHI»

Cupotkun C.A.

Jlara 2024 r.

IIpuMepbl OLEHOUYHBIX CPEICTB JJIS NPOBEPKU KOMIIETCHIUHA, (popMu-

PYEMBIX JUCHUIIITHHOM

Komnerenuus

Tunosble 3a1aHus

[TIKH- 3
COOHOCTB OCY-
HIECTBIIATH COOP,
00paboTKy U CTaTu-
CTHYECKHI aHAITN3
JTAHHBIX, IPUME-
HSTh MaTeMaTuye-
CKHE METOJIBI IS
pelIeHHsI CTaHIapT-
HBIX Mpodeccro-
HaJbHBIX (pUHAH-
COBO-9KOHOMUYE-
CKHUX 3aJ1a4, HHTEeP-
MIPETUPOBATH IMOITY-
YCHHBIC PE3YJIb-
TaThI.

Coo-

1. IIpoBoaut cOop, 00padOTKY M CTATUCTUYECKUI AHAJIN3 1aH-
HBIX /ISl pelieHus1 (PMHAHCOBO-I)KOHOMHYECKHX 3a/1a4.
1. [Tpou3BOUTENBHOCTH TPY/1a paboUero 3a 0JlHy CMEHY OMUCHIBAETCS
dbynkmueit 2 p(t) =15t — 0,5t , rae t — Bpems B yacax, 0 <t < 8. Onpene-
JauTe 00beM BBITYCKa MPOIYKIINH 32 I€Hb I JAaHHOTO padoyero
Y CPEJHIOIO [TPOU3BOIUTENBHOCTD TPY/a 3a OJUH Yac.

2. @opmyJHpyeT MaTeMaTH4YeCKHe NOCTAHOBKH (PMHAHCOBO
IKOHOMHUYECKMX 32124, EPEeXOAUT 0T IKOHOMUYECKHX I10-
CTAHOBOK 32/1a4 K MATeMaTHYECKHUM MOJEJIAM.

1. B maytuHo0Opa3Hoit Mogenu GpyHKuus crpoca umeeT Bua D( p) =12 — 3p,
a ¢yHkius npeminoxenus — S( p) =2 p — 3 . HayanbHas nieHa paBna 2 1.e.
Beimummte o6uryro ¢popmyity Aiist ToclieA0BaTelbHOCTH 1ieH. Uccnenyiite Ha
CXOAMMOCTh JaHHYIO [10CIE0BATEILHOCTD LIEH.

2. 3aBUCUMOCTD CIIPOCa Ha TOBAp OT €T0 IIEHbI BEIpakaeTcs QyHKIUEH
D(py=—

p+p 2

Haiinute cnpoc Ha TOBap, NpeaenbHbINA CIIPOC U TOUYEUHYIO 31aCTUYHOCTh
cnpoca 1o 1eHe npu p = 3 a.e. Uemy OyzaeT paBHa CpeqHss 3IaCTUIHOCTD
CcIIpoca 10 TIeHe, MPU YBEITWICHUH eHbI Ha 4%?

3. CucTeMHO MOAXOAUT K BHIOOPY MaTeMaTHYeCKHX MeTO10B H
HHGPOPMALMOHHBIX TEXHOJOTUI Il pelIeHUs1 KOHKPETHBIX
(puHAHCOBO-IKOHOMUYECKHUX 32/1a4 B NPO(PeCcCHOHATILHOM
obJacTu.

1. [TonHBIE U3ACPIKKH MPHU BHITYCKE ( €IWHUIL MPOAYKIIMH BBIPAKAIOTCS
dynkmueit C(q) =32+ 8q + q> . yHKIMA cOpOca Ha 3T MPOIYKIIUIO
umeet Bun q =12 — 0,03p , rae p — 1eHa eIUHUIIBI TPOTYKIIAH.
Haiinute MUHUMYM CpeIHUX U3AEPIKEK

4. AHanuM3upyeT pe3yJbTaThl HCCIEI0BAHUS MaTeMAaTHYECKHUX
MojeJieid (PMHAHCOBO-)KOHOMHUYECKHUX 32124 U JeJIaeT Ha UX
OCHOBAHMH KOJHMYECTBCHHbIC M KA4eCTBEHHbIC BbIBOJAbI H
PEKOMEH/IalliH 110 NPUHATHIO GPUHAHCOBO-I)KOHOMHUYECKUX
peleHu .

1. lansl ¢pyHKIMS crpoca Ha HeKOTopbli ToBap D(p) = 82 — 15p — 10p2
1 QYHKIMS NpeuioKeHus 3Toro ToBapa S(p) =2p2 +3p—2,rne p —
IIEHa TOBapa B pyOJIsiX. BbluucinTe 31acTHYHOCTD CIpoca 1o IIeHE B
TOYKE PHIHOYHOI'O PABHOBECHSI.

2. Haiigure npoussoanyro ¢pynknuu f (t) = F(K(t),L(t)) B Touke t =0, ecin
K(1)=0,4t+200 L(r)=3000e""" F(K,L)=4K"*["7

VK- 10
COOHOCTB OCY-
IIECTBIISITh MOUCK,

Coo-

1. YeTKOo ONUCHIBAET COCTAB U CTPYKTYPY TpedyeMbIX JaHHBIX
U HH(popManuu, rPaMOTHO peaju3yeT mpouecchl Ux cOopa, odpa-
0O0TKH M MHTEPIPeTALUHN.
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KPUTHYECKH aHaJH-
3UpOBaTh, 0000-
jaTh U CUCTEMATH-
3UpoBaTh HHPOP-
MaluIo, UCIOJIb30-
BaTh CUCTEMHBII
MOAXOJT AJIs pelie-
HUS TIOCTABIICHHBIX
3aza4

Pemnre cucreMy TMHEHHBIX anreOpanvdecKux ypaBHCHUH U HAHIUTE HE
MeHee JBYX ee 0a3MCHBIX HEOTPHUIATEIbHBIX PEIICHUI

4x, —x, +2x; —3x, =2,

2.000CHOBBIBAET CYNIHOCTH NMPOUCXOASIIEr0, BbISBJISAET 32-KOHO-
MEPHOCTH, NOHNMAET NPUPOAY BapuadeIbHOCTH.

1. Onpenenure, ABISACTCS I MEXKAYHAPOIHAS TOPTOBIIS IBYX CTpaH cOa-
JTAHCUPOBAHHOM, €CIIM BEKTOP HALIMOHAJIBHBIX JOXOA0B ITHX CTPaH

_ QﬂGGDDDGG{]]
| 5000000000 )

a CTpYKTypHas MaTpuIa
0.5 0.9

4=
0.5 0.1

A

2. [Ipennpusitie NpOU3BOAUT MPOAYKIMIO IBYX BUJOB, UCIOJIB3YS MPU
3TOM pecypchl Tpex BUIOB. M3BecTHA TeXHOJIOrn4YecKas: MaTpuia

2 3)
A=10
2 1)
H BCKTOp 3aI1acoB .
100
b=| 60
TH

N300pa3ute MHOKECTBO BO3MOXKHBIX IIAaHOB IIpou3BocTBa. CocTaBbTe
IUIaH MPOU3BO/ICTBA, 00ECTIEUNBAIOIIN [TOTyYeHHE HAauOOIbIEH BEIPYUKH
OT MPOJAKH U3JENHH, €CIIU LIEHA U3/IENHs IEPOBOT0 BU/A COCTABIISAET
1000 py0., a u3nenus sroporo Buga — 2000 pyO.

3. @opMyaupyeT NPU3HAK KJaaccupukauum, BblaejasieT Co0T-
BeT-CTBYIOIIME €My IPYNIIbI OTHOPOAHBIX «00bEKTOBY», HACHTH (-
HUpyeT Oﬁllll/le CBOMCTBA 3JIEMEHTOB 3THX rpyiui, Oou€cHUBAaET IMOJI-
HOTY Ppe3yJabTaToB KJIaCCI/I(l)I/IKaIII/IH, NMOKa3bIBAECT MNMPHUKJIAAHOEC
HA3HAYeHHe KIACCH(PUKALMOHHBIX IPYIII.

1. PemuTe cucTEMy JMHEHHBIX YpPaBHEHHH C
napameTpoM A. B oTBeTe ykazaTp, IpU KaKMX 3HAYEHUAX A
CUCTEMa YypaBHEHUI HECOBMECTHA, NpPU KaKUX — HUMEET
€IMHCTBEHHOE pelleHre (YKa3aTh €ro) v Mpu KakuX — UMEEeT
OECKOHEYHO MHOTO pellIeHUH (yKa3aTh 00IIee peuieHue).

4.I'paMOTHO, TIOTHYHO, APTYMEHTHPOBAHO (hOPMHUPYET COOCTBEHHbIE
CY:KIeHUs1 U oueHkH. OTin4aer (pakTbl OT MHEHHMI, HHTEpIpeTa-
IMH, OLEHOK U T.J. B PACCYKICHUAX APYrUX YYaCTHHKOB JAeATe/Ib-
HOCTH.
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5. ApryMeHTHPOBAHHO U JIOTUYHO TMpPeCTaBJIsIeT CBOK TOUYKY 3pe-
HHSI OCPEICTBOM M HA OCHOBE CMCTEMHOI'0 ONMCAHUSA.

1. JIOMIOJIHUTH CUCTEMY BEKTOPOB O OPTOTOHAIBHOTO
0a3uca mpocTpaHcTBa R’ W B MOJy4YeHHOM Oa3uce HANTH
KOOPAMHATBI BEKTOPA X = (X, X,,X;) .

2.DOyHKIMS TOJIE3HOCTH TOTpeOuTeNs Juisl  ABYX
TOBapOB UMEET BU]I

u(x.y) =5x"71%%

pUOOPETAEMBIX TOBAPOB.

1) Onpenenurte MakCUMaJdbHYK TOJE3HOCTb  TOBApoOB,  €CIHU
MOTpeOUTETH UMEET

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

2) IMocTpoiite rpaduk QyHKIINH MTOJIE3HOCTH.

3) H3obpasute OOMYCTUMOE MHOXKECTBO, KpPHUBBIE Oe3paznuuusi |
ONTUMAIBHYIO TOUKY.

4) Haiinure ypaBHeHHE KPHUBOW Oe3paznuyus, Ha KOTOPOW HAaXOIUTCS
ONTUMAaJbHAsl TOUKA MOTPEOUTEIIA.

5) Beraucante HOpMy 3aMeHbI BTOPOT'O TOBapa MEPBbIM B ONTHMAIIbHOM
TOYKE.

5) Onpenenute GyHKIUIO CIpoca AJis IEPBOTO TOBapa U MOCTPOUTE ee
rpaduk.

6) Bpruucnure 3MacTUYHOCTH CIIpOCa Ha MEPBBIA TOBAp IO IIEHE MpPU
JIAHHBIX [IEHAX U 33JJaHHOM OIOJKETE MOTPEOUTENS.

7) IosicHuTe YKOHOMUYECKUI CMBICIT HalIEHHBIX MOKa3aTeneil.

, THE X, Yy — KOJIMYECTBA

7.3. CooTBeTCTBYWOIIME NPHUKAa3bl, PACHOPSKEHHUSI PEKTOPaTa 0 KOHTPOJe
YPOBHSI OCBOEHHSI JAUCHMIVIMH HW CcHOPMHPOBAHHOCTH KOMIETEHIUI
CTY/I€HTOB.

[Tpuka3 ot 01 oxTsi6pst 2024 roga Ne2187/0 «O06 yrBepx)aeHun [lonoxenus
O TIPOBEACHUU TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTaI|H
CTYJIEHTOB, O0yUYaOIIMUXCs MO0 00pa3z0oBaTEIbHBIM IIPOrpaMMaM BBICIIET0 00pa3oBa-
HUss B DHWHAHCOBOM  YHHUBEpPCUTETE»,  pPa3MENICHHBIH MO  CCBUIKE:
https://www.fa.ru/upload/iblock/845/yqw4viOgi21glvu9775bfm4rz6p19b0z/Prikaz
- 2187 0-0t-01.10.2024.pdf

8. IlepeyeHb OCHOBHOM M IONOJTHUTEJIbHOM Y4e0HOH JIUTEPaTYpPhbl, HE00-
XOAMMOI1 17151 OCBOEHH S JUCHUILTUHbBI

a) OCHOBHASI:
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1. Beicmias mareMartvka JJigi 9KOHOMHYECKOro OakanaBpuara: Y4eOHUK U
npaktukym / H. III. Kpemep, b. A. Ilytko, M. M. Tpummuu, M. H.
O®punman; [B3OOU]; Tlon pen. H.II.Kpemepa. — 4-e uzn.; nepepadb. U
norn. — M.: FOpaiir, 2012. — 909 c.

2. Marematudeckuii ananu3: YueOnuk u npaktukym / H. I11. Kpemep, b. A.
[Tytko, . M. Tpumun,/ [lox pea. H.I11. Kpemepa. — 4-¢ uzn.; nepepad. 1
nom.- M.: FOpaiit,2014. — 307 c.

3. Kpemep H.II. Jluneitnas anreOpa : YueOHuK u mpakTukym / Kpemep
H.I., ®unynusepcuret; [lox pea. H.II. Kpemepa.- M. : FOpaiit, 2014.-
307c.

4. MaremaTtuka JJisi 5SKOHOMUCTOB U MEHEKEPOB [DIEKTPOHHBIN pecypc]:
yuebnuk / Kpemep H.II. mox o6mu1. pexn. u ap. — Mocksa : KaoPyc, 2015.
— 480 c¢. — (mma  OakamaBpoB). —Pexum  jmocryna:
https://book.ru/book/916602

5. MaremaTtuka 11l S5KOHOMUCTOB U MeHeKkepoB. [IpakTukym [DnekTpoH-
HBIN pecypc : yueOHoe nocobue / Kpemep H.II. mox obmr. pen., [Tytko
b.A., Tpummn .M., ®puagman M.H. — Mocksa : KuoPyc, 2015. — 479
c. — (s 6axanaspoB). Pexxum nocryna: —https://book.ru/book/916680

0) TOMOJTHUTEIbHASA:

1. Kpemep H.I. Bricuias maTeMatuka st 3KOHOMUCTOB: YueOHnuk / H.III
Kpemep, u ap.; nox pen. H. II1. Kpemepa.— 3-e uza. — M.: FOuutn, 2010. —
479 c.

2. Kpemep H.III. Marematuka sl 3KOHOMHCTOB: OT ApUPMETHKU 10
DKOHOMETpUKH. YueOHo-cnipaBoyHoe mnocobue / H.III Kpemep, B.A.
[Iytko, U.M. Tpummn; nox pexn. H. L. Kpemepa.— M.: IOpaiit, 2014. —
646 c.

9. Ilepeuennb pecypcoB HHGPOPMAIMOHHO-TEJIEKOMMYHUKANIUOHHON CeTH
«/HTEpHET», HEOOXOAMMBIX /1151 OCBOEHMS M CIIUTIIUHBI

1. Dnextponnblie 6ubnmoreunsie cuctemMbl (IBC), comepkamue yueOHy0 1
Hay4HyIO0 JuTepatypy: "Znanium", "eLibrary", "Grebennikon", "BOOK.ru",
"FOpaiit", "Jlaup", "YHuBepcuTerckas OuGmmoreka OHJIAMH", yue6HO
METOJIMYECKOU JINTEPATYPY.

2. loctynm d4epe3 mopTaid AJIEKTPOHHOTO 00yueHus «Dnbday» win
NudopmarimonHo-o06pa3oBaTenbHblii  opTan DUHYHUBEpPCUTETa MO JIOTUHY U
MapoJIio.

3. DnekTpoHHas Oubamoreka OUHYHUBEPCUTETA Yepe3 CTAPTOBYIO CTPaHH-
y:http://library.fa.ru/resource.asp?1d=699.

9. Ilepeuennb pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHUKANIUOHHON CeTH
«/HTEpHET», HEOOXOAUMBIX 1JISl OCBOCHHMS JUCHMILIHHbBI
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1. Dnextponnbie 6mbnmMoreunsie cucrembl (ObC), comepxkaniue yueOHYIO U
Hay4yHyr0 Jureparypy: "Znanium", ‘"eLibrary", "Grebennikon",
"BOOK.ru", "IOpaitt", "Jlaup", "YHuBepcurerckas OubOImMoTEeKa
OHJIAMH", yue6GHO METOIMYECKOH THTEPaTypy.

2. Joctyn d4epe3 mopTaid AJIEKTPOHHOTO 00yueHus «Dubday wiu
NudopmarmonHo-oopazoBaTesibHblil  1opTall DOUHYHUBEpPCUTETA MO JIOTUHY U
HapoJIIo.

3. DnekTpoHHas Oubianoreka OUHYHUBEPCUTETA YEpe3 CTAPTOBYIO CTPAHHU-
y:http://library.fa.ru/resource.asp?1d=699.

10. Meroauyeckue YyKa3aHus s O0y4alIIMXCA IO OCBOEHHIO
JTUCIHHUILINHBI

HaumenoBanue Ton MecTonaxoxaeHrue Marepuasa
METOJINYECKUX MaTepHalioB yTBEp- (cchutka Ha calT Qunana)
TS 0O YYJaroIUXCs KIACHUS
Uyopuna [".H. MeToaudeckue peko- https://cloud.mail.ru/public/CnoV/cYBRvyAHR

MEH/IALMH 10 BBIIIOJIHEHUIO KOH-
TPOJIHHON paOOTHI MO TUCIIUILIINHE

2025
«Matematuka Jjisi CTYACHTOB, 00Y-
YAIOMUXCSI 10 HAITPABJICHUIO TIOJITO-
toBKHM 38.03.01 «DxoHOMHKAY
[Ipuka3 ®unyHuBEpCUTETA OT https://www.fa.ru/upload/iblock/dc2/a5qpi6gb0k0161z0
14.05.2021 r. Ne 1040/0 «O06 yTBEp- 1c4g9y1cv5x35ey3/Prikaz- -1040 o-ot-
KICHUN METOAMYECKUX PEKOMEHIa- 11.05.2021.PDF

U TI0 TUTAHMPOBAHUIO M OpraHu3a-
[IUH BHEAYJAUTOPHON CaMOCTOSATEIb-
HOW paboTHI CTYJICHTOB 1O 00pa3oBa-
TEIBHBIM TPOrpaMMaM OakajiaBpraTta
1 MarucTparypsl @MHAHCOBOM yHU-
BEPCUTETE)

11. [lepeyenb MHGOPMAITHOHHBIX TEXHOJIOTHI, HCMOJIb3yeMbIX IIPH OCY-
IIEeCTBJICHUM 00Pa30BaTEJbHOI0 MpoIecca M0 AUCUHUILIMHE, BKJIYas Iepe-
YeHb He00X0AUMOTr0 MPOrPAMMHOI0 o0ecneyeHns: 1 HH(POPMAIIMOHHBIX CIIpa-
BOYHBIX CHCTEM

11.1. Komnnekm nquyeH3u0HHO20 RPOSPAMMHO20 00ecCneueHus:

1. KomnbroTepHsble porpammel o01ero HaznaueHust Windows, MicrosoftOffice

2. AHTHBHpYCHAs IpOrpaMMma.

11.2. Coepemennvie npogheccuonanvhnovle 6a3vl OAHHBIX U UHPOPMAUUOHHDLE
CHPABOUHbBIE CUCHEMDbL: HE NPEOYCMOMPEHDL.

11.3. Cepmuguuuposannsvie npozcpammusie u annapamuvle cpeocmea 3a-
wumaol UuHGopmayuu: ne npedycmompensl.
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12. Onucanne MaTepuaJIbHO-TEXHUYECKOI 0a3bl, HEOOX0AMMOII 1JI51 0CY-
1IeCTBJIEHUS] 00Pa30BaTeJbLHOIO MPoIecca MO JUCHUILINHE

MarepuanbHO-TeXHUUYECKass 0a3a, KOTopor pacmnosaraet SpociaBckuii (u-
muan OUHYHUBEPCUTETA: ayIUTOPHBINA (DOH], KOMIBIOTEPHBIE KIACChI U AP.

JIeKIIMOHHBIE M TPAKTUYECKUE 3aHATHUS MPOBOASATCA B MYJIbTUMEIUMHBIX
ayIUTOpHSX (puirana, a TaKke B 000pYJOBaHHBIX KOMIIBIOTEPAMU U MYIbTHMETUN-
HBIM 000PYZOBaHHEM KJIacCax.

[Ipodeccopcko-negarorndeckuii cocTaB 3HAKOMHUTCS € TICUXOJIOTO-(PHU3UO0IIO-
THYECKUMH OCOOCHHOCTSIMH OOYYaIOIUXCSl MHBAIUIOB U JIUI] C OTPaHMYECHHBIMU
BO3MOKHOCTSIMHU 3710pOBbsl. IIpr HEOOXOAUMOCTH OCYIIECTBIISIETCS AOMOJTHHUTEIb-
Hasl TOJIEP)KKA MPENOJaBaHusl ThIOTOPAMHU, MICUXOJIOTaMH, COIUaIbHBIMU PaboT-
HUKAMH, POIIEIIIMMHU OJATOTOBKY aCCUCTEHTAMH.

B cooTBeTcTBUM ¢ METOAMYECKUMHU pekoMeHaauusaMu MunoOpHayku Poccun
(yrBepxaeHsl 08.04.2014 No AK-44/058H) B Kypce MpeArnoaaraeTcsi UCIoJib30BaTh
COLIMAJIbHO-aKTUBHbBIE M pPE(IEKCUBHBIE METOJbl O0YUYEHHS, TEXHOJOTUU COLUO-
KYJIbTYPHOH peadMIUTaluu C 1eJIbI0 OKa3aHMs MOMOILIM B YCTAaHOBJICHUH IOJHO-
LIEHHBIX MEXJIMYHOCTHBIX OTHOLICHHWW C APYTMMHU CTYIAEHTaMH, CO3JIaHUU KOM-
(GOpTHOrO MCUXOJIOTUYECKOTO KIIMMaTa B cTyneHdyeckoit rpymnme. [logbop u paspa-
00TKa y4eOHBIX MaTEpPHAJIOB MPOU3BOATCSA C YUETOM IPEIOCTABICHUSI MaTepraa
B Pa3JIMYHBIX (hopMax: ayAHaIbHOM, BU3YaIbHOM, C UCIIOIb30BAaHUEM CIIELUATBHBIX
TEXHUYECKUX CPEJCTB U MH(OPMAIIMOHHBIX CHCTEM.

OcBoenne aucuuruvHbl dunaMu ¢ OB3 ocymiecTBiaseTCs ¢ UCIIOIb30BAHUEM
CpEICTB 00y4YeHHUs OOIIEro M CHenuaibHOrO Ha3HayeHus (IIEPCOHAIBHOIO U KOJI-
JIEKTUBHOTO HCIIOJIb30BaHUs1). MaTepualbHO-TEXHUYECKOE OOecleueHrue Mpey-
CMaTpHUBaET NPUCTIOCOOIEHNE ayTUTOPHI K HY>k1aM jull ¢ OB3.

dopMa MpOBEACHUS aTTECTAUUHU ISl CTYJECHTOB-UHBAJIUIOB YCTaHABIIMBA-
€TCsI C y4eTOM MHIMBUYaJIbHBIX CUX0(U3HUECKUX ocoOeHHOoCcTel. i CTy1IeHTOB
c OB3 npenycmarpuBaeTcsi 1ocTynHas ¢popMma MpeAoCTaBiICHUs 3aJaHUui OLEHOY-
HBIX CPEJCTB, & UMEHHO:

— B [IEYATHOM WJIM 3JEKTPOHHOU (opMe (Ui JIMIl C HapYLUICHUSIMU OIIOPHO-
JIBUTATEIHLHOTO anrmapara);

— B MeYaTHOM (hopMe WM JIEKTPOHHOU (hopMe C yBEIHMUYEHHBIM IIPUPTOM U
KOHTPACTHOCTBIO (17151 JIUL] C HAPYIICHUSIMU CITyXa, PEUH, 3pEHHUS);

— METOJIOM YTEHHMSI aCCUCTEHTOM 3aJlaHusl BCIyX (IS JIUI[ C HAPYLIECHUSAMHU
3peHus).

CryzaeHTam ¢ MHBAJIMIHOCTBIO YBEJIMYUBAETCSA BPEMS Ha OJrOTOBKY OTBETOB
Ha KOHTPOJIbHBIE BOMPOCHKL. JlJi TaKUX CTYAEHTOB MpEAyCMaTpUBAETCS AOCTYIIHAs
(dbopma npegocTaBiIeHNs] OTBETOB Ha 33JIaHUs, & UMEHHO:

— MUChMEHHO Ha Oymare Uiy HabOpOM OTBETOB HAa KOMIBIOTEpE (IS JIUI] C
HapylIICHUSIMU ClIyXa, peUn);

— BBIOOPOM OTBETa U3 BO3MOXKHBIX BaPUAHTOB C MCIIOJIb30BAaHUEM YCIYT ac-
CUCTEHTA (7151 JINL C HAPYIIEHUSMH OITOPHO-BUTATEIBHOIO aIllapaTa);

— YCTHO (IUIsl JIML C HAPYIICHHUSIMHU 3PEHHS, ONOPHO-IBUTATEIBHOIO alla-
parta).
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[Tpy HEOOXOIUMOCTH J1JI1 OOYUAIOITUXCSl C MHBAIMIHOCTBIO MPOIIEypa Olle-
HUBaHUS PE3YyJIbTATOB O0YUYCHUS MOXKET IMTPOBOJAUTHCSA B HECKOJBKO JTAIOB.
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