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1. CTpykTypa, u 0611as1 TPYA0EMKOCTh JTUCUHILTHHBI

OO01mast TpyA0€MKOCTh JUCHIHUTUINHBI COCTABIISIET 7 3a4eTHHIX equHMII (25249aca).

Ounas ¢popma oOyuenust | 3aounas popma oOydeHus

Kypc 1
Cemectp 1,2
Jlexkuuu 18/36
[TpakTrueckue (CEeMHUHAPCKHUE) 3aHATUS 18/36
JlaGopaTopHblie 3aHITHS

Koncynbranuu

WToro ayaAuTOpHBIX 3aHITHI 36/72
CamocrosiTenpHas pabora 72136

Kypcosast pabota

dopma KOHTPOJIS

3aueT
DK3aMeH 36
OO0111e€e KOJIMYECTBO YaCOB 252 (/108/144)

2. Iletn ocBoOeHHS JUCHHUILIHHDBI

0o0ydyeHHE OCHOBHBIM MaTEeMaTHMYECKUM  METOJaM, HEOOXOIMMBIM Ul aHaiu3a MU
MOJIEJIMPOBAHMS SKOHOMUYECKUX MTPOLIECCOB;

BOCIIMTAHUE JIOCTATOYHO BBICOKOM MaTEMaTHYECKON KYJIbTYpbl: SICHOE IOHHMaHUE
HE00XO0/IMMOCTH MaTeMaTUYEeCKON COCTaBISIONIEH B 00IIel MOArOTOBKE CTY/I€HTOB;
BbIpa0OTKa MPEACTABIEHUS O POJIM U MECTE MATEMAaTUKU B COBPEMEHHOMN IIUBUIIM3ALINH U
B MUPOBOH KYJIBTYpE,

YMEHHME JIOTUYECKH MBICIUTh, OINEPUPOBATh C aOCTPaKTHBIMM OOBEKTaMHU U ObITh
KOPPEKTHBIM B YMOTPEOJEHUN MaTeMaTHYECKUX MOHATHH U CUMBOJIOB JUIsl BHIPQXKECHUS
KOJIMYECTBEHHBIX M KaU€CTBEHHBIX OTHOIICHHUI;

OBJIAZICHUE MaTEMaTUYECKMMHU METOAAMM JJIs PEIICHHUs SKOHOMHUYECKHX 3aJad MU
NpUOOpETEHNE HABBIKOB HCIOJIb30BAaHUS YHUBEPCAIBHOIO MOHATUHWHOTO ammapara u
HIMPOKOI0 apceHasla TEXHUYECKUX MPUEMOB MaTeMaTHKH TpH JajbHEUIIeM H3y4eHUU
npOo(UIBHBIX AUCUUILIINH, TOCTPOCHUM MATEMaTUYECKUX MOJENEH Pa3IUYHbIX SBICHHUM
Y TIPOLIECCOB B YKOHOMHKE,

JlocTuxkeHne 3TUX 1eneil oOecrneynBaeT BhIMYCKHUKY MOJTyYeHUE BBICHIETO MPO(hecCHOHANBHO
pOoGUIMPOBAHHOTO 00pa3oBaHUs U 00JaaHue TIEPEUNCICHHBIMH HIDKE KOMTETeHITUAMHA. OHA
CHOCOOCTBYIOT €r0 COIMATbHOW MOOWIBHOCTH, YCTOMYMBOCTH Ha PHIHKE TPYyJa U YCHEIIHON
pabore B caMmbIX pa3HOOOpa3HbIX cdepax (HAyIHO-UCCIEAOBATEIbCKAs JIEATEIbHOCTb,
aHAJIMTUYECKas MOJJEPKKa MPOLIECCOB MPUHATHS PEIIEHNN I YIIPABICHUS NPEANPUATHEM U
pou.).

3. MecTo aucuuniunabl B crpykrype OIIOII

Jucuunnuna «Beiciiast MaTeMaTuka» OTHOCUTCA K qucuuiuiiiam biok 1. Hacte, popmupyemast
ydacTHUKaMu oOpa3oBaTenbHbIX oTHOomeHui 61.0.09
W3ydeHre NaHHOW NUCUUIUIMHBI Oa3upyeTcs Ha CIEeYIOMMUX TUCIUILUINHAX: «Anredpa 1 Hadaia

aHanmu3a», «l'eomerpus» (mporpamma cpenHeil  o0mieoOpa3oBaTeNbHON  IMIKOJBI) MM




COOTBETCTBYIOIIMX MaTeMaTHYECKHX JUCHUIUIMH CPEIHEro MnpodeccnoHalbHOrO 00pa3oBaHUs.
CryneHTsl AOKHBI BIAACTh 3HAHUSMU M KOMIIETCHIIMSIMH, COOTBETCTBYIOUIMMH IIKOJbHOM
IporpaMMe o MaTeMaTHKe.

3HaHI/I${, IMOJIYYCHHBIC IIPpU HU3YYCHHU JUCHUIIIMHBI «BpIciIas mareMaTHKa» MOT'YyT OBITh
HCIIOJIb30BAHbBI IIpHU H3YUCHUHU KYPCOB «DuHaHCOBAI MareéMaTuka», ((MI/IKpOBKOHOMI/IKa»,
((:‘)KOHOMeTpI/IKa», «MaKPOBKOHOMKa» u ap.

4. TpeOoBaHus K pe3yJibTaTaM OCBOEHHS JUCHUILIHHbI
Komnerenmun oby4aromierocs, GOpMUpyEMbIE B pE3yJIbTaTe OCBOCHUS JUCIIUTLINHBIL.
B pesynpraTe M3yuyeHHs NUCUUIUIMHBI OOYyYaroIIMiicsl TOJDKEH 00JafaTh CIeAYHOIIMMHU
KOMIIETCHIIMSIME (Pe3yabTaTaMH OCBOCHHS 00pa30BaTeIbHON MPOTPAMMBI):
- CriocoOeH OCyIIeCTBIISATh MOUCK, KPUTHUECKUI aHAIN3 U CUHTE3 HH(POPMaIuH,
NPUMEHSITh CHCTEMHBIN TIOJXOJT JIJIsl PEIICHUs MocTaBieHHbIX 3a1a4 (YK-1).

Komnerenuuu odyuaiomerocsi, opMmupyembie B pe3yJibTaTe 0CBOEHUS JUCHUILIMHBI
«BpIcmias maremMaTukay:

YHI/IBepcaJILHbIe KOMIICTCHI MU BBINTYCKHUKOB

Kox u HaumeHoBaHue Kon u Pe3ysbTaThbl 0CBOCHHUS KOMIIETEHINH
YHHMBepPCAJIbLHOI HAHMMEHOBaHHUe 3HATH YMerh Baagern
komneTenuuu (YK) HHIMKATOpAa
AOCTHKEHUSI
YHHBEPCAJbHOMI
KOMIIeTeHI[UH
YK-1. Cnocoben YK-1.1. 3HaeT 1.Ymeer [TpakTueckum
OCYIIECTBIISITh MOMUCK, OCYILIECTBIISIET ~ OCHOBHBIE AQHAJIM3UPOBATh ONBITOM aHAIN3a
KPUTHYECKUN aHaJN3 U MOUCK METO/TbI 3a/avy, 3a/1ay.
CUHTE3 uH(pOpMaIIUH, HEOOXOTUMOM KPUTHYECKOTO UCIOJIb3YsI
MPUMEHATh  CUCTEMHBIA HHPOPMAITIH, aHaJIM3a u OCHOBBI
MOAXOJ JJIsl  pEIIeHHUs ONUpPasiCh Ha OCHOBBI KPUTHYECKOTO
MOCTABJICHHBIX 3a/1a4 pe3yIbTaThI CHUCTEMHOTO aHaJIu3a U
aHanm3a MO/IX0J1a KAK  CUCTEMHOI'0
MOCTaBJICHHON 0O0IIIeHayIHOT TIOIX01a.
3aJ1a4H. 0 METO/a.
2.Ymeer
OCYILIECTBIISITh
TIOMCK
HE00X0IUMOMH
JUTSI PETICHUS
TOCTABJICHHOM
3a/1a4n
uHpOpMAaIy,
KPUTHYECKH
OLICHUBAS
HaJIeKHOCTh
Pa3IMYHBIX
HWCTOYHUKOB




uHpOpMaLUU

YK-1.2.. 3Haer 1.Ymeer [TpakTnueckum
PazpabatbiBaer  KpuTepuu OCYILECTBISITh  OIMBITOM PaOOThI
BapHUaHTHI COIIOCTABJICHU KPUTUYCCKUN ¢

peleHus S Pa3UYHBIX aHAJN3 nH(OPMALIUOHH
POOJIEMHOM BapUaHTOB  COOpaHHOM BIMU

CUTYallUu Ha peleHus UHPOpPMALUU  HCTOYHHKAMH,
OCHOBE MOCTABJICHHO Ha OTIBIT HAYIHOTO
KPUTUYECKOTO i 3a1aun. COOTBETCTBHE TIOMCKA,
aHaJM3a €€ YCIIOBUSIM M CO3JIaHUs
JOCTYITHBIX KPUTEPUIM HAyYHBIX
HUCTOYHUKOB pereHus TEKCTOB.
uHpopMaLnu. MOCTaBIICHHOMN

3a1auH.

2.Ymeer

OTJIMYaTh

(hakThI OT

MHCHHM,

WHTEPIpETalnii

Y OIICHOK TPH

aHaJm3e

coOpaHHOI

nH(pOpMAaITUH.

3.Ymeer

COIOCTABIIATH U

OIICHUBAThH

pas3Iu4HbIe

BapHAHTHI

peleHHs

ITOCTABJICHHOU

3a1auu,

OTIpe eSSt UX

JIOCTOWHCTBA U

HEJIOCTAaTKH.
YK-1.3.
Bribupaer 3Haer 1.Ymeer OcHOBHBIMU
ONITUMAITEHBIN MPUHIMIEI,  (OPMHPOBATH  METOIAMH,
BapUaHT PElICHUs KPUTEPUH,  COOCTBEHHBIE  CIOCO0aMU U
3a/1a4u, npaBuiia CYXJICHUS U CpeICTBaMH
apryMEHTUPYS MOCTPOCHUSI  OLEHKH, MOJTyYeHUs,
CBO BBIOOD. CYXJICHUSI ©  TPaMOTHO U XpaHEeHUs,

OLICHOK. JIOTUYHO nepepadoTKu




apryMeHTupys
CBOIO TOUKY
3pEHHSL.
2.YMmeer
IIPUMEHSATH
TECOPETUICCKUC
3HAaHUA B
peIICHUH
MIPAKTUIECKUX
3a/1ad.

uHpopMauu
IS
MIPEICTABIICHHS
B JIOCTYITHOHU U
MMOHSATHOM
dhopme
pe3yabTaToOB
cBOcH
npodeccuoHaib
HOM
JIeSITEIIbHOCTH.




5. Conepmaﬂne Hu y‘leﬁHO-MeTOL[I/I‘IeCKaﬂ Kapra JUCHUIIJINHbI

Tabauuya 5.1.
KomnnuectBo Jluteparypa
Home CamocTrosTenpHas padora
H 3aHAaATHSA CTtvaedaToB bannos
p auMEHOBaHUE TeM (BOIIPOCOB), ya Dopmbl
HeJeln U3y4aeMbIX 110 JAHHOHN TUCLIUILTIHE KOHTPOJIS
" x| mp Coneprxanue Yacer min | max
Cemectp 1

1-2 [Tpstmast TMHUS Ha MIIOCKOCTH 2 2 | KoopauHaThl TOYKH Ha TIpsi- 8 Omnpoc Ha
PaccrosHme  Mexmy IByMs — TOYKaMu. MOH W Ha IJIOCKOCTH. 3aHATHAX [1], [5], [21, [3].
Jlenenue oTpes3ka B JaHHOM OTHOIICHUHU. [Tnomans TpeyroibHUKAa W
VYpaBHeHue JTMHUH. HexkoTopsie MHOTOYTOJIHHKA. [4],
JJIEMEHTApHBIC 33Ja4H.

3-4 | [Ipssmast TMHUS HA TUIOCKOCTH. 2 2 | HopmanmpHOE  ypaBHEHHE 8 MHHH-0IPOC [1], [5], [2], [3],
VYrnoBoit KodppuImeHT TPSIMOIA. MPSIMOHA. Touxa [4],
VYpaBHeHuUe npsSMON c YTJIOBBIM NepeceYeHus! IBYX MPSMBIX.
Kod(purmeHTom. O6mee  ypaBHEeHHE
npssMOH. YTON MEXIYy IBYMS MPSIMBIMU.
VYcnosue MapaJIEIbHOCTH u
NEePIECHAUKYISIPHOCTH MPSIMBIX.

5-6 | YpaBHeHHe mydyKa TIPSAMbBIX. YpaBHeHHE | 2 2 Paccrosinue ot TOYKH /10 8 Ompoc Ha [1], [5]. [2], [3].




NpSMOM, MNPOXOASAIIEH 4Yepe3 JBE TOYKH. MPSMOM. 3aHATHUSIX [4],
YpaBHeHHE NIPAMON B OTPE3KAX.
7-8 Kpusbie Broporo nopsuka. OKpyKHOCTh 2 2 [TapaGo:a 8 [MpoBepka [1], [5]. [2], [3].
Omunc. 'unepboia. paboThHI [4],
9-10 | OcHoBHBIE  CBEOEHMS O  MaTpHumax. | 2 2 | DnemeHTapHBIC 8
Omnepanun Hax Matpunamu. Onepanuu Haj peoOpa3oBaHUs MATPHIL.
marpuriamud. OOpartHast MaTpuna. Panr
MAaTpPHIIBL
11-12 | Onpenenuteny  KBaApPaTHbIX  MaTpui. | 2 2 Panr maTpuis. 8 Omnpoc Ha [1]1, [5]. [2], [3].
CaoiicTBa OIIPEAECITUTENEH. CrniocoOsr 3aHATHUSIX [4],
BBIYUCIICHHUSL.
13-14 | Pemienne cucTeM JIMHEHHBIX YpaBHEHHUI C | 2 2 | Pemienue Pa3IUYHBIX 8 [MpoBepka Ha [1]1, [5]. [2], [3],
nomomipto  ¢popmyn Kpamepa, metomom CHCTEM JIMHEHHBIX 3aHATHAX [4],
obpatHoit matpuisl. Meton ["aycca. YpaBHEHUM.
15-16 | [IpumeHeHHEe T€OpUN MATPHILl B SKOHOMHKE. | 2 2 | Paznuunbple  3agaud Ha 8
MpUMEHEHHE
aHAJIUTUYECKOH TeOMEeTpUHU
U JIMHEHHOW anredpbl B
HYKOHOMHUKE.
HUTOI'O 3A 1 cemecTp 18 | 18 72
Cemectp 2
1 MHoxecTtBa.  AOCONIOTHasT ~ BEJIWYMHA | 2 2 | OcHOBHBIC CBOICTBA 2 Omnpoc Ha [1]1, [5]. [2], 3],
JEHCTBUTEIIBHOTO YHUCIA. [TonsiTne GbyHKIUH. I'paduku 3aHATHUAX [4],
byHKIHY. OCHOBHBIX  3JIEMEHTapHbIX
CnocoObl 3amanust Qynkuuu.  Ilonstue GbyHKIUH.
HESIBHOU, 00paTHON U CIIOKHOM (PYHKIIHIA.
2 Teopus npenenon 2 2 2 MUHU-OTIPOC [1], [5]. [2], 3],

[Ipenen pynkmum B Touke. OHOCTOPOHHUE
npenensl  beckoHeuHo ~— Oompmime U

[4],




OECKOHEUYHO Majble BeaudnHbI. OCHOBHBIE
TCOPCMBI O MTPCALCIIax.

IlepBbiii 3aMeuarenbHbIM mpenesn Btopoi
3aMedareNbHbld  Ipeaes.  Beruucnenue
npesesioB. PackpbITue HEONpPeeIeHHOCTEM.

Hpyrue 3aMeuaTesIbHbIe
HIpENIEIbL.

IIpoBepka Ha
3aHATHUAX

[1]. [5]. [2], [3],
[4],

HenpepsiBHOCTD QyHKITHH
HexoTopsie CBOMCTBA HETPEPBIBHBIX
¢ynkuunii. Touku pa3peiBa (yHKIHH.

IIpuMeHeHus MpOU3BOIHON
IIPU pELICHUN
9KOHOMMYECKHUX 3a/a4.

MHHU-OIIPOC

[1], [5], [2], [3],
[4],

3amaud,  NOPUBOAAIIAE K IOHATHUIO
npou3BogHON. OrnpeneneHue nIpou3BOJHOM.
3aBUCHUMOCTb MEXAY HEIPEPBIBHOCTBIO U
T depeHIIMPYEMOCThIO QYHKITUH.

Breraucnenne
MPOU3BOIHBIX GbyHKIUH,
3aJaHHBIX HCEABHO,
MapaMeTPUIECKHU.

Bonpocer B
ounerax.
IIpoBepka Ha
3aHATUAX

[1], [3], [2], [3],
[4],

Cxema BBIUNCIICHUS IIPOU3BOTHOM.
OcHoBHble mpaBwia aud@epeHnupoBaHus.
[IpousBosHass  HesiBHOM, OOpaTHOH W
cinoxxHou ¢yHkiuid. [Tpou3BogHbIE BBHICIINX
MOPSIKOB. ITponsBogHas CTETNIEHHO-
NOKa3aTeNbHON (QYHKIIHH.

Uccnenosanue byHKIHII
MIPU TTIOMOIIY TTPOU3BOIHBIX.
Pemenue 3agau

MUHH-0IIPOC

[1]. [5]. [2], [3],
[4],

VYcnoBue MocToSHCTBA, BO3PACTAHUS U
yObIBaHUS GYHKLINU. DKCTPEMYM (PYHKLUH.
Haunbonbiiee 1 HanMeHblIee 3HAYCHUS

GbyHKIMU.

Hawubomnpmee u
HauMECHBbIIICE 3HAYCHHS
GbyHKIUH. B 3a/ayax
9KOHOMHUKH.

Ompoc Ha
3aHATUAX

[1], [3], [2], [3],
[4],

[IpaBuno Jlomurans. Bemmykiocts  u
BOTHYTOCTh rpaduka ¢QysHkuuu. Touku
nepern6a. Acumnrtorsl KpuBoil. [lomHoe
ucciieJoBanue QyHKIUU

HccnenoBanne ¢GyHKIMU H
MOCTpOeHUE rpaduka.
[TpubnuxxenHoe  perieHue
YPaBHEHUM.

IIpoBepka Ha
3aHSTHSIX

[1], [8]. [2], [3],
[4],




9 [Tpunoxxenus nquddepeHnnaibLHOro MUHHU-OIIPOC
MCUHUCIICHUS B 9KOHOMUKE. I'paduxu pa3pbIBHBIX
byHKIMHA
10 | [lepBooOpa3nas byHKIMSL. Tpuronomerpuyeckue Pemenne [1], [5]. [2], [3].
Heonpenenenusiii  uHTerpan. (CpoiicTBa. HOJICTAHOBKH. 3a1a4 Ha [4],
WuTerpansl  OCHOBHBIX — 3JIEMEHTAapHBIX MPaKTHY.
¢yuknuii.  CrnocoObl  MHTETPUPOBAHUS. 3aHATUAX
WuTerpupoBanue panroHaTbHBIX
anreOpanvecKux GbyHKIUH.
WuTerpupoBanue HEKOTOPBIX
TPUTOHOMETPHUECKUX (PYHKIIHIA

11 3amaya O IUIOMIAAM  KPUBOJWHEHHOU [TpubnmxenHoe MHUHHU-OIIPOC [1], [51. [2], [3],
Tpaneuuu. OmpeeneHue OnpeneIeHHOro BBIUHCIICHUE OIPEACTICHHBIX [4],
UHTETpaa. I'eomerpruecknii CMBICIL. WHTETPAJIOB.

Borunicnenue omnpeneieHHOro HWHTErpana.
®opmyna Herotona-JleitOnuma. CaoiicTBa
OTIpPeJIeIIEHHOTO UHTErpaa. 3ameHa
NepeMeHHO ¥ (opMynia MHTETPHUPOBAHUS
110 YaCTSIM B ONPECICHHOM MHTErpale.
12 ['eomeTpryeckue NpuiIoKeHUs
orpeieneHHoro uHrerpania. [lnomanp
KpUBOJIMHENHOM Tpaneuuu. O6beM Tena
BpaueHus. JJImHa ayru.
13 Huddepennman GyHKIuM 2-X MIEPEMEHHBIX Y cnoBHBIM IKCTPEMYM.
OkcrpemyM pynkuuu. Hanbonbiiee u Meron MHOKUTENEN
HauMeHbIIee 3HaYeHUS! PYHKIIMH. Jlarpanxa.

14 Huddepennmansusie ypaBHeHUs. OO1ue [1], [51. [2], [3],
nousatus. JuddepeHnmanbHple. ypaBHEHUS Tinddepenmmanpibie [4],
l1-ro mnopsuka. Juddepenumanbuole
ypaBHEHHS c pa3AeISIFOIUMUCS YPABHCHHA 2-T0 MO,

JIOTTyCKAOIIUE TTOHMKEHHUE
HEPEMEHHBIMH. OnHoponHbIE

mubdepeHManbHble  ypaBHEHUs I-ro
nopsiika. Jluneinsle nuddepeHnnanbHbe

CTCIICHU.




ypaBHeHHs 1-ro mopsika
15 Jluneiinbie OJTHOpPOJHBIE | 2 2 [1], [5]. [2], [3].
nuddepeHIMaabHple  ypaBHEHHS — 2-TO [4],
HopsIIKa c MOCTOSTHHBIMU
N IIpumeHeHue
Koa(purmeHTamu. Jluneiinbie
nuddepeHIaTbHBIX
HEOJTHOPO/THBIE muddhepeHIranbHbIC .
yYpaBHEHUI B SKOHOMHUKE.
ypaBHEHHs 2-TO TIOPSKA C MOCTOSHHBIMH
K03 (ppunreHTaMu.
16 Uucnosbie psinbl. OCHOBHBIE TOHATHS. | 2 2 2 [1]1, [5]. [2], [3].
CxomumocTh psiia. HekoTopbele cBoiicTBa [4],
YHUCIIOBBIX psAfoB. HeoOxonumelil mpusHak
. 3HAKOYEPEYIOLIUECS PSIBI.
CXOJMMOCTU psifia. [ 'apMOHWYECKHU psjl.
JlocTaTo4HbIC IPU3HAKU CXOJMMOCTH PSI0B
C MOJIOKUTEIILHBIMU YJICHAMHU.
17 Crenennble psapl. OO6nacTe cXoguMocTH | 2 2 | [IpumeHnenwue psaoB B 2 [1], [5]. [2], [3],
CTENEHHOTO Psa. TPUOIKESHHBIX [4],
BBIYHCIICHUSIX.
18 Kowmmnekcueie uwmcna.  Apudmernyeckue | 2 2 | Tpuronomerpuveckas 2 [1], [51. [2], [3],
orepalfy HaJl KOMIUICKCHBIMU YUCIIaMU. dopma KOMILIEKCHOT'O [4],
qHCIIa.
HUTOT'O 3A 2 CEMECTP 36 36 36

IIpumeyanus:

—Bce BUbBI yqe6H0171 pa6OTBI MOTYT IMPOBOAUTHCA AUCTAHIMOHHO Ha OCHOBAHUMU JIOKAJIbHBIX HOPMATHUBHBIX aKTOB.

-B OeJsxX peajin3alvi UHAUBUAYAJIBHOT'O TOAXO0Aa K 06yquI/1}0 CTYACHTOB, OCYHICCTBJIAIOIINUX y‘le6HLIﬁ mnmpouecc 1o HH,I[HBHZ[yaHLHOﬁ TPACKTOPUU B paMKax
WHIUBUAYAJIBHOI'O pa60qer0 IJ1aHa, U3y4YCHUEC )IaHHOfI JUCHUINIMHBI MOXKET OCYHICCTBIIATHECA Y€PE3 MHAUBUAYAJIbHBIC KOHCYJIbTAIUU ITPEIIoAaBaTeIsl O4YHO, B YaChbl
KOHCYHLTaL[HfI, 1o 3J'I€KTpOHHOI>i no4YTC U C UCII0JIb30BAHUEM HJ'IaT(bOpM JAUCTAHIITMOHHOI'O 06y'{eHI/I$I.



6. Ob6pa3oBaTe/IbHbIE TEXHOJIOTHH

B cooTBercTBUM ¢ TOCYZapCTBEHHBIMH OOpa30BaTENbHBIMU CTaHAAPTAMU BBICIIETO
o0pa3oBaHus peanu3alus y4eOHOro mporecca J10JKHA IpeaycMaTpuBaTh MIPOBEACHUE 3aHATUH
B HMHTEPAKTUBHBIX M aKTHBHBIX (opmax. Buenpenue >tux Qopm oO0ydeHHS — OJHO U3
BaXHEHMIINX HAIIPABJICHUN COBEPILICHCTBOBAHMS IMOATOTOBKHM CTYIEHTOB B COBPEMEHHOM BY3E.
[lenp — moBbImieHUE 3(PPEKTUBHOCTH O0OpPA30BATEIHHOIO MPOIECCa, JJOCTHKCHHE BCEMHU
00y4aroIUMUCS BBICOKUX Pe3yJIbTaTOB 00y4EHUs.

WutepakTuBHBlE  (OPMBI  TPOBENEHHUS  3aHATHHA  I[peanojaraioT  o0ydeHue B
coTpyaHndecTBe. Bece yuacTHukM 00pa3oBaTesbHOrO Impolecca (IpernojaBaTeslb U CTYACHTHI)
B3aUMOJICHCTBYIOT JApPYr C JpYroM, OOMEHMBAIOTCS HWH(POpPMALKeH, COBMECTHO pEIIAI0T
po0IeMbl, MOAETUPYIOT cuTyauuu. CyTh MCIIOJIb30BaHMs aKTUBHBIX MU MHTEPAaKTUBHBIX (hOpM
IOPOBEICHUSI COCTOMT B TIOTPY)KEHHH CTYICHTOB B peajbHYI0 aTrMocdepy AeI0BOTrO
COTPYAHMYECTBA 10 Pa3pelIeHUI0 Ipo0IeM, ONTUMAIbHYIO Ul BIpAOOTKH HAaBBIKOB M Ka4eCTB
OyIylIero crenuaiiucTa.

JUis  pelleHuss BOCIUTATENbHBIX M Yy4eOHBIX 3ajJad IpernojaBaresieM MOr'yT ObITh
MCTIOJIB30BaHBI CIICAYIONINE HHTEPAKTHBHBIE (POPMBI 00yUEHHUS.

TpaauunoHHbIe JIEKIMH M NPAKTHYECKHE (CEMHHAPCKHE) 3aHATHS C UCIIOJIb30BaHUEM
COBPEMEHHBIX UHTEPAKTUBHBIX TEXHOJIOT .

Jlekuus-quaaor — coaepkaHue MOJAaeTCs Yepe3 CEPUI0 BOIPOCOB, HA KOTOPBIE CTYIEHT
JIOJIKEH OTBEYATh HEMOCPEACTBEHHO B XO/€ JICKIUU.

OnnaiiH-ceMMHAP — Pa3HOBHIHOCTh BeO-KOH(EpEHIIUH, POBEICHUE OHJIaH-BCTPeY WM
npe3eHTaunii dyepe3 MHTEpHET B peXUME peanbHOro BpeMeHH. Kaxaplii M3 Y4aCTHHUKOB
HaXOJUTCSl Y CBOEr0 KOMIIbIOTEpa (CpelCcTBa CBSI3U), a CBA3b MEXAY HUMHU IOJIJEPKHUBAETCS
yepe3 VHTEepHET MOCpPEeACTBOM 3arpyKaeMoro MpUJIOKEHUs, YCTAaHOBJIEHHOTO Ha KOMIIBIOTEpPE
Ka)KIOr0 y4aCTHHUKA.

Bungeoxondepenuusi — ceanc BuneokoHgpepenucssizu (BKC) — 310 TexHomorus
MHTEPaKTUBHOI'O B3aUMOJEHUCTBUS JIBYX U 0oJiee yUaCTHMKOB 00pa30BaTEJILHOrO Ipolecca A
oOMeHa nHpopMalueil B pealbHOM peXUME BPEMEHH.

Buaeo-jiekuus — CHATasi Ha KaMepy COKpallleHHas JIeKIHs, JONOoJIHeHHas (hoTorpapusimMu
U CX€MaMU, WITIOCTPUPYIOLIAs 110/1aBaeMblii B JIEKLIUU MaTepUal.

TexHoJIOrUsl 3JEKTPOHHOr0 O0O0y4eHHMs (peajau3yeTcss NpU TOMOIIM BJIEKTPOHHOM
oOpazoBatenbHoil cpenpl COI'Y mnpu ucnons3oBanuu pecypcoB OBbC, mnpu mnpoBeaeHuu
ABTOMATU3UPOBAHHOI'O TECTUPOBAHUSA U T. 11.).

TBopueckoe 3ajaHue COCTaBIsET cojJiep:KaHue (OCHOBY) JIFOOON MHTEPAKTUBHOM (HOPMBI
NpOBEEHUS  3aHATHUA. DBbImonHeHWe  TBOpYECKMX  3aJaHMi  TpeOyeT OT  CTyAEHTa
BOCIPOM3BEICHUS TIOJYy4eHHOU paHee nH(popMalnu B hopme, onpeesieMoi mpenojaBaTesieM u
TpeOyroleil TBopueckoro mojaxoaa: 1) mombopka MPUMEPOB M3 MpakTHKH; 2) moadopka
MaTepuaa o oInpee’IeHHON npobiieme;

Ily6simuHas npe3eHTALUS NMPOEKTA - caMblil 3QPEKTUBHBIN crIOcOO JOHECEHUsI BaXKHOM
uH(poOpMaluu NMpU MyOJUYHBIX BBICTYIUIEHUAX. Cralg-npe3eHTaluuu Mo3BOJISIIOT 3Q(EKTHO U
HarJIsITHO MPEICTaBUTh COAEPIKaHUE, BBIIEIUTD U IPOMJLTIOCTPUPOBATH COOOIIECHHE.

HNuTepakTHBHAsA JieKIUsl TMPEACTaBIseT cOOON BBICTYIUIEHME IpENnojaBareisl mHepen
ayJIUTOpUN CTYJEHTOB C IPUMEHEHHEM CIEAYIOIIUX HWHTEPAKTUBHBIX (OpM OOy4YeHHS:
1. ynpaBnsemas nuckyccus wim 6ecena; 2. JEMOHCTpALUs ClIaiioB Wi y4eOHbIX (HIBMOB; 3.
MO3TrOBOH IITYpM; 4. MOTHBAIIMOHHAS PEYb U JIp.

Pa3paboTka npoekTa Mo3BoJsieT y4aCTHUKAM MBICIIEHHO BBIWTH 3a MPEJENbl ayJUTOPUHI
U COCTaBUTh MPOEKT CBOUX JEHCTBUH MO 0OCYKJaeMOMYy BOINPOCY YUYaCTHUKH MOTYT
o0paTuThbCsl 3a KOHCYJbTalUMell, JOMOJHUTENbHON JHUTepaTypod B CHEIHATU3UPOBAHHbBIE
yupexaeHus, OMOINOTEKH U T.JI.

IIpodJsiemHOe 00y4eHMe- TOMCK OTBETOB Ha BOMPOCHI 110 TEME.



7. YueOHO-MeTOANYeCKOe o0ecnedeHne CaMOCTOAATeIbHOH padoThl

CamocTtosTenpHas padoTa 0Oy4YarolIuXcs sSBISETCS OJHUM M3 BUIOB YU4EOHBIX 3aHSATHH.
CamocTosTenbHas paboTa IPOBOJUTCS C LIEIBIO:

— CHCTEMaTH3allu{ M 3aKPETUICHHs MOJyYSHHBIX TEOPETHUECKUX 3HAHUHM M MPaKTHUECKUX
YMEHHM 00y4aromuXcsl CTYJACHTOB;

— yriyOJeHHs U pacIIMPEHUs TEOPETUUECKUX 3HAHUM;

— (opmupoBaHHs YMEHUH HCIONb30BAaTh HOPMATUBHYIO, IPABOBYIO, CIIPABOYHYIO
JOKYMEHTAIUIO U CIICIMATBHYIO IUTEPaTypy;

- (GopMUpPOBaHUSA CAMOCTOSATEIBHOCTU MBIIIJICHHS, CIIOCOOHOCTEH K CaMOpa3BUTHUIO,
CaMOCOBEPILEHCTBOBAHUIO U CAaMOPEAIN3aLIUN;

— pa3BUTHUSA UCCIIEIOBATEILCKUX YMEHUH.

K Bumam camoctosTenbHOW paOOThl MpPU W3YYEHHHM JMAaHHOW IMCUUIUIMHBI OTHOCHTCS:
HaIMCcaHue JI0KJIa/10B, 3CCe, MOATOTOBKA MPE3eHTAlU, CAMOCTOSITEIbHOE U3yUEHHE JINTEPATYpPhI
0 TEME M COCTaBJIEHHWE IO HEH KOHCIEKTOB, paboTa CO CHPaBOYHBIMU MaTepHaIaMu
(TEpMUHOJIOTUYECKMMH U UHBIMH CJIOBAPSMU, SHIUKIIONEAUIMU) U T.1.

Tembl 1 popMBI BHEAYTUTOPHON CAMOCTOSITETILHON PabOTHI, €€ TPYAOEMKOCTD COJIEPKATCS
B pazjene 5, Tabu. 5.1.

MeTtoanueckie peKOMEHIAIUH 110 TUCIUITIIMHE TPUIIararoTCs.

8. OneHouHbIE CPeICTBA I TEKYIIEr0 KOHTPOJIsI YCIIeBAeMOCTH,
PYyOexHOM aTTecTaAlMy U NPOMEKYTOYHOM ATTECTAIMM 110 HTOraM OCBOCHUSA
JTUCIHHUIIINHEI

Pabouas mporpamMma npeaycMaTpuBaeT MPOBEACHHUE JEKIUOHHBIX W HPAKTHUYECKUX
3aHATHM, a TaKXkKe CIeAyIollue BHJIBI pPadOT: CaMOCTOSTENbHYIO pabOTy CTYAEHTOB IIO
MOJArOTOBKE YCTHBIX COOOIEHUM, HANUCAHWIO JOKJIAJA0B, IOATOTOBKY IpE3eHTaluil U
00CyX/1eHUH 110 TeMaM JUCHMILUIMHBI - pabOTy B aKTUBHON M HHTEPAKTUBHOM (opMax.

Pabouas nporpamma npeanonaraet TeKyIui 1 NPOMEKYTOYHBIA KOHTPOJIb 3HAHUH.

Texywuii KOHMPOL — 3TO HENPEPBIBHO OCYILECTBISAEMBII MOHUTOPUHT YPOBHSI YCBOCHHUS
3HaHMW W (OPMHUPOBAHMS YMEHMH U HABBIKOB B TEUYEHHE CEMECTpa WM Y4eOHOro roja.
Texymmii KOHTPOJIb 3HAHUM, YMEHHI U HaBBIKOB CTY/IEHTOB OCYIIECTBIIIETCS B X0J1€ y4eOHBIX
(ayAMTOpHBIX) 3aHATHM, NPOBOAUMBIX IO pacnucaHul. dopmMamMu TEKyIIEro KOHTPOJSL
BBICTYINAIOT OINpPOCHl Ha 3aHATUSAX C ILIEJbI0 NMPOBEPKU HAJIMYUS 3HAHUN, HEOOXOIMMBIX IS
YCBOEHUSI HOBOTO MaTepHaia Wiv JUIsl BBISICHEHUS CTEIIEHU YCBOCHHMSI M3JI0’)KEHHOIO MaTepuana.

Pybesxcnviti konmpons OCyIIECTBISETCS O OKOHYaHMM W3YYEHHUs MaTepuaia MOAYIs B
3apaHee YCTaHOBJIEHHOE BpeMs. PyOexXHbII KOHTPOJIb MPOBOAUTCA C LENbIO ONPEACICHUS
KayecTBa YCBOEHHMs MaTepuaia ydyeOHOro Monyis B LejdoM. B TedeHue cemecTpa Takue
KOHTPOJIbHBIE MEPOTIPUSATHUS IPOBOAATCA MO TPaUKYy.

KonTpoJsbHble 3a1aHusl (1eMOBepCHM) /ISi OLEHKH 3HAHMI, YMEHMI, HABBIKOB U
(M1M) oNbITA JAEeSAITEJLHOCTH, XapaKTePU3YIOIIMX 3Tanbl (OPMUPOBAHUS KOMIETEHUUH B

npoiuecce 0OCBOEHNsI 00pa30BaTeJbHON MPOrpaMMbl

Kpurepuu onienuBanus rpeacrasieHsl B Tadiuie 8.1.



IIpuMepbl KOHTPOJIBbHBIX 33/IaHUI N0 TUCHUILTHHE AJs1 popmupoBanus YK- 1:

Cemectp 1

1. BbluMcnuTh ONpeAeauTeb TPETHEro MOPSIKa MO MPABUILY TPEYrOJIbHUKA.

-3 3 -4
2 -7 6
1 6 3

2. Brprauciute OIPCACIINTCIIb TPECTHETO ITOPAAKA PA3JIOKECHHUEM I10 CTPOKE UJIN CTOJ'I6I_[y.

2 9 2
—6 1 -5
2 4 -1

-1
3. Jlama marpunia . Haiitu 1yt He€ oOpaTHyO

4 4 -1
A=|-1 -1 -4
-5 -9 5

4. PemuTh cuUCTEMYy JIMHEWHBIX aJreOpanuecKux YpaBHEHUW OJHUM W3 TEPEUUCICHHBIX
cnoco6oB: 1o npaBuiy Kpamepa, MmaTpuyHbIM criocoboM, MetoaoM ['aycca, ¢ TOMOIIbIO
€IMHUYHOW MaTPUIbI.

le — 31’2 + 41{'3 — 11}

3x; —bx; +x3 =1,
71’1 — 81:2 +x3 — 2

5. Janwl Bepmmnbl A (1;2), B (-3;4), C(4;-3) TpeyroyibHHKA.
1. Haiitu nmunsl cropon AB, BC, CA tpeyronbHuKa.
2. CocraButh ypaBHeHHs cTopoH AB, BC, CA (B 00mmiem Buje).
3. OmpenenuTs YIibl TPEYroJbHHKA.

6. IlpuBecTH kK KAHOHMUYECKOMY BH]ly YpaBHEHHE Ax*+By*+2Dx+2Ey+F=0
A=-1, B=16,C=1,E=32, F=47

Cemectp 2



KonTposabHas padora mo teme «Benenue B ananus. [Ipenensl 1 HENpepbIBHOCTHY»

1. HaliTu npezaesnsl YUCIIOBBIX IIOCIIEA0BATENbHOCTEM:

)"mn;; 6 I (n+1)3—(n 1)°

B) lim iz(l+2+3+...+ n).
n—>oon

o n%oo(n+1) +(n-1?%’
2. Haiitu Hpeﬂeﬂbl byHKIHI:
2 2 3 3
)"mx . 6) lim 2x25x+2; o) i ?x -1 r) fim X*+X-2
x-2 X —3 -2 X" =4 126X —5x +1 o1 X —x? —x+1’
1 3 : x® + X _1+x-3x° x>
n) lim| —— oe) lim———; %) Iim———; lim —-X [
) Hl(l— l—x3j ) x* —3x% +1 ) x>0 3x% + X% +1 ) x® +1
3. Beruucnuts npenensl pyHKITUI:
V1+x? -1, Viex2 -1 o x?—4x Mrx-31-x.
a) lim : 0) Im ———; B) Ilm— r) lim ;
x—0 X x—0 IXZ +16 -4 x—1 X -1 x—0 X
3
2 lim tg2x &) lim 23|nx %) lim 1-cosx. - 3) lim 1-cos x'
x—0 Sin 5X x—>0  3x x—0 X x-0  XSin 2X

. x Y C(x241)" _(2x+1Y" . L
n) lim{ — | ; x) lim ;1) lim » M) lim(L+sin x)x.
) xaw(l_k Xj ) x—)oo()(z _]J ) Xﬁw( X_lj ) x—>0( )

KoHTpoJ/ibHasa pa6oTta no teMe «/ludpdpepeHnipasibHOe UCUHUCTIEHHUE.
[IpousBogHaaA»

1. BBIYUCIUTH MPOU3BOAHBIC CICAYIOMNX (YHKIIAN:

1+/x 1—x? X
a =\/;X3—\/;+1; 0) y= ;B)Y=,]——5;T)y=————;
)Y ( ); 0)y= 1++/2x )Y 1+ x2 )Y sin X + COS X

arceosx ; %) y=Intgx; 3) y=arctgIn(3x-1);

1) y=%t93x—tgx+x; e) y=
l e*

1 .
n) y=Inarctg——:; k) y=arcsinx+v1-x*; n) y=
1+x
1
2. HaiiTn ypaBHeHHe KacaTenbHON K QYHKIIMU Y = X —— B Touke X, =1.
X

. . 2
3. HaiiTu TaHreHc yria HakjioHa KacaTedbHOM K (yHkuuu Y =1g°X B Touke X=— K

T
4
MOJIOKUTCIIbBHOMY HAIIPaBJICHUIO OCHU OX.

4. Haiitu s3xcTpeMymbl QYHKIIUU Y = %X3 —3x% +5x-1.

o 2x—-1
5. HaiiTu mpoMexXyTKH BO3pacTaHus M yObIBaHUS QYHKLINHU Y = —1 .
X+
o 1-x
6. HaiiTi mpOMEKYTKH BBIYKJIOCTH U BOTHYTOCTH (QyHKIHHU Y = In l_
+ X

7. Haiitu mudpdepernman pyakmun Y = (X* +4x +1)(x* — \/_) :
X* +4
x> -4’

8. UccnenoBarh mocTpouTh rpaduk pyHKIUU Y =



KoHTposibHast pa6oTa no teMe «MHTerpaJjibHoe ucuuciaenue. HeonpezaeseHHbIN
HUHTerpasi»

BbraucnuTe MHTErpalibl CIeayOMMX (QyHKINN:

1)%/(8de Z)J- xdx J»sinxdx 4)J-\/Fdx,5)J- dx ;6)J~ 2 dx

VX2 +1 COoS” X 2x -1 X —3x+2;
7) jxsm 2xdx; 8) Jxe’xdx 9) j

J-(x +1)dx
1+/x+1

KoHTposibHas pa6oTa nmo teme «MHTerpasibHoe ucuucaeHue. OnpeesieHHbINA
VHTEerpas»

1. Breruuciaurts HHTCIrpaJibl:

1)j\/1de 2)j

cos® xsin 2xdx;

:dx
; ————5
1)2 J J1+Inx -2[2x2+3x—2 )

1

SN

7Z'

2 1
sm—

6) Ixe XX 7) Ixcosxdx 8) _[In(x+1)dx 9) j_xdx 10) J.m

T

2. Haiitu miiomaas KpuBOi, OrpaHUYCHHON JIUHUSAMU: Y = 3x?, y=0,x=0,x=1.

KoHTposibHas pa6oTa no treme «/[uddepeHumansbHble YypaBHEHUSI»
1. Pemuts nuddepennmanbupie ypaBHeHUs 1-ro nopsiaka:

1) xy'=x+1; 2) ydy = (x* —2x)dx; 3) xyy'=Inx.
2. Pemmutp muddepeHnyaIbHble ypaBHEHUS 2-TO TOpSIKA, JOMYCKAIOIIUE ITOHMKCHUE
nopsaka: Xy'-y'=1,
3. Pemmtp muddepeHnmanbHple  ypaBHEHUS  2-TO  TOpsiIKa € MOCTOSHHBIMH

KO3 uUIIMEeHTaMHU:
1) y"+3y'+2y =0 ; 2) y"-8y'+16=0; 3) y"+2y+5y =0.

KoHTpo/ibHasA pa6oTa no TeMe « PyHKIIMM MHOTHUX IlepeMeHHBIX»

Haiitu yacTHbIe Tpon3BoHbIE U U depeHInan QyHKITUI:

1) 2=x°y-y*X; 2) 2=xJy +==; 3) u=In(x+y+2).
3x

Kputepuu oniennBanus npeacTaBieHsl B Tadnuue 8. 1.



IIpuMepsI TeCTOBBIX 32JaHUH N0 JUCHHUIINHE:

[feod]  =.
f(x)dx

df(x)

f(X)+C

+f(x)

Her npaBunbHOrO 0TBETA

MHOKeCTBO mepBoobpasubix Gyukmun f (X) =e > umeer Bu. ..

-5 +C
Her npaBunbHOrO OTBETA

MHOKecTBO mepBoobpasubix Gyrkmmun f (X) = e** umeer Bu. ..

levsc
3

RPN
3

e¥ +C
e +C
Her npaBunbHOrO OTBETA

MHOXecTBO nepBoodpasHbIx Gpynkmun f (X) = e umeer Bu. ..
_Leaxic
e +C
Loz,
2

2e* +C
Her npaBunbHOrO OTBETA

. 745
Kakue 13 5THX QYHKIH ABIAIOTCA NEPBOOOpa3HbIMU QyHKIMU Y =€ "~ ?

a) e7—5x . 6) 567+5x 9
TOJIBKO Q)

TOJIBKO 0)

ua), uo)

+HHU a), HU 0)

HET MPaBUIBLHOTO OTBETA



o 7+5
Kakue u3 51ux QyHKIUMH SBISIOTCSA MEPBOOOPa3HBIMU QyHKIM Y =€ "~ ?

a)£e7+5x : 6) Ee
3) 5

TOJIBKO )

TOJIBKO 0)

+u a), u 0)

HU a), HH 0)

HET MPaBUIBLHOTO OTBETA

7+5x?

o 7x+15
Kakue u3 5Tux QyHKIUH SBIAIOTCSA MEpBOOOpa3HBIMU QyHKIUKM Y =€ ?

a)1e7x+15; 6)le7x+15 11
3) 7

TOJIBKO )

+TOJIBKO 0)

ua),uno)

HU a), HH 0)

HET MPaBHJIBHOTO OTBETA

" 7x+1
Kakue 13 5THX QYHKIMIA SBISIOTCS IepBo06pasHbME Gyrkimn Y = e % ?

2 1 7xts
7
+TOJIBKO a)

TOJIBKO 0)

na),uob)

HU a), HU 0)

HET MPaBUILHOTO OTBETA

. 6) 7e7X+15f)

[TepBooOpa3zHbiMu QyHKIMAMU Y = 15sin 6X sssrores. ..
a)— 2,5Cc0s6X + 39

6)90c0s6Xx
B)—15C0S6X — 25
r)—2,5c0s6X

a) M B)

+a) UT)

TOJIBKO 0)

HU OJHA

HCT IIPAaBUJIBHOI'O OTBCTA

UeMy paBeH ONpejieIeHHBIH HHTErpal I x8dx?

Her IMpaBUJIILHOTO OTBETA



dx ?
sin? x

YeMy paBeH HEONpPEAEIECHHBIN HHTETpall I
-tgx+C

+-ctgx + C

tgx+C

ctgx + C

Her npaBunbHOrO 0TBETA

dx ?
cos? x

Uemy paBeH HEONPEEIICHHBII HHTErpal j

-tgx+C

-ctgx + C

+gx+C

ctgx + C

Her npaBunbHOrO 0OTBETA

dx

7
1+ X2

Uemy paBeH HEONPEEICHHbII HHTErpal j

In(1+x*)+C

arcctgx + C

+arctgx + C

Inx+C

Her npaBunbHOrO 0OTBETA

YeMy paBeH HeonpeAeNeHHbI HHTErpall I

In‘5+\/x2 +25‘+C

0,2 arctg(0,2x)+C
arcsin(0,2x)+C

X+~ X? +25‘+C

Her npaBunbHOrO OTBETA

dx "
VX% +25

+1In

quy paBCH HeOHpeﬂeHeHHLIﬁ HUHTCIrpaJl I

In‘5+\/x2 +25‘+C

0,2 arctg(0,2x)+C
+arcsin(0,2x)+C

In‘x+\/x2 +25

Her npaBunbsHOTO OTBETA

o,
V25— x?

+C

dx ?
25 + x2

YemMy paBeH HeolpeaeNeHHbI HHTerpal I

In‘5+\/x2 +25‘+C

+0,2 arctg(0,2x)+C



arcsin(0,2x)+C

In‘x+\/x2 +25

+C

Her npaBunbHOrO 0TBETA

Y CcTaHOBUTH COOTBETCTBUE MCXKAY UHTCTPAJIOM U €ro 3HAUCHUCM

dx
A=
X
b) j sin xdx
dx
B)[—
1+x
') x*dx
a)-cos+C
0)In|x|+C
B)COS X+C
r)arctgx+C
5
X
n)—+C
5
A-6 BB Br TI-n
+A-6 b-a B I-n
A-r b-a B-s TI-n
A-r b-B B-a I-n
A-a b6 B-B I-
Meroauka ¢popMupoOBaHHS Pe3yabTHPYIOLIEH OLEHKHU
Taoauna 8.1
Jran | ®opma
KOHTPOJIs Kpurtepuu oueHnBanust
1. Texywuii konmponw (max 20 b6annos 3a 1 mooynv)
4 6ama 3 Gara 2 6aiuia 0-1 6aytoB
TTocemenue CryneHt nocetun CryzaeHT nocetui CryzaeHT nocetus CTyAeHT nmoceTus
3aHATHH 6oitee 85% 3aHsTHIA 71-85% 3ansaTuii 56—70% 3ansaTHi MeHee 56% 3aHaTuin
(max4 6.)
11-13 6amioB 8-10 6ayoB 6—7 6ai1oB 0-5 6ayutoB
Tekymast CTyzneHT aKTUBHO CTyaeHT akTUBHO CryzaeHr CryzaeHr
pabota B paboTaer Ha pabotaer Ha HEJI0OCTATOYHO HEJIOCTATOYHO aKTHBHO
TEeUeHHE 3QHATHUAX, 3aHATHSIX, XOPOIIO aKTHUBHO paboTaet paboTaeT Ha 3aHATHSAX,
MOJTYJISt MIPEBOCXOJTHO BBIITOJIHSIET 3aaHUs Ha 3aHATUSAX, HEYJIOBJICTBOPUTEIHLHO
(max 136.) BBITTOJTHSIET BCE MperoIaBaTes. VIOBJICTBOPUTEIbH | BBIMOJHSIET 3aaHuUs
3a7aHus 0 BBIIIOJIHSET MIPEeroIaBaTelIs.
MIPEeroIaBaTeIs. 3aaHus
MPEeIo1aBaTeIs.
3 bamna 2 6amra 1 6amn 0 6amoB
Joxunag, TeMa NoIHOCTBIO Tema B OCHOBHOM Tema yacTu4uHO Tema He packpbITa.
MPE3CHTAIMs | PacKphITa. packphiTa. Xopoiiee | pacKphiTa. HeynoBineTBOpUTEIbHO
(max 36.) / [IpeBocxomHoOE BIIQJICHHE Y I0BIETBOPHUTEHH | € BIaJcHUE
OTIOPHBIH BIIaJICHHE MaTepHaJIOM. oe BIaJicHHE MaTepHUaIOM.
KOHCIIEKT MaTepHUAIIOM. CpenHuii ypoBeHb MaTepHUaIOM. HenmocraTounsrit
(max36.) Beicokuii ypoBeHb camocTosTenbHocTH, | Huskuil ypoBeHb YPOBEHb




CaMOCTOSATENIBHOCTH, | JOTMYHOCTH, CaMOCTOSATENIBHOCT | CaMOCTOSITENBbHOCTH,
JIOTUYHOCTH, apryMEHTHPOBAHHOCT | W, IOTHYHOCTH, JIOTUYHOCTH,
apryMEHTHPOBAHHOC | M. XOPOUINI CTHIIb apryMEHTHPOBAaHHO | apryMEHTHPOBAaHHOCTH
Tu. IIpeBocxoaHbIN HU3JI0KEHHUS. CTH. .

CTHIIb U3JIOKCHHS. YnosnersopurensH | HeymosnerBoputensH
BIil CTUIIb BIil CTUJIb U3JI0KEHHUS.
M3JI0KCHHS.
2. Pybexcnuuii konmpons (156. sa 1 modyin)
13-15 6annoB 10-12 6ann 8-9 bamoB 0-7 bamnos

KonTponsnas | IlpaBuibHO [IpaBuibHO 3amanus 3amaHus BBITIOTHEHBI

pabora BBINOJIHEHBI BCE BBITIOJIHEHA OOJIbIAs | BBIIOJIHEHBI OoJiee | MEHee 4eM
3aaHus. 4acTh 3alaHUMH. 4eM HaroJIOBUHY. HaTOJIOBUHY.
IIpogemonctpupoBa | IlpucyrcrByror IIpucyrcTByror IIponeMoHCTpUpOBaH
H BBICOKHH YPOBEHb | HE3HAUUTEIbHBIE Cepbe3HbIC HEYJJOBIETBOPUTENILHBI
BIIaJICHUA OIIMOKHU. OILIMOKH. i1 ypOBeHb BIIaJICHUS
MaTepHaIOM. IIponemoncTpupoBan | IIporeMOHCTpUPOB | MaTepHAIOM.
[IposiBieHsI XOpOILUHN YPOBEHb aH [IposiBieHsl
MIPEBOCXOIHBIC BIIAZICHUS YIIOBIIETBOPUTENH | HEIOCTATOYHBIC
CIOCOOHOCTH MaTepuanoM. BI YPOBEHB CIOCOOHOCTH
NIPUMEHATH 3HaHUA U | [IposIBIEHBI cpeHne | BIAICHUS MPUMEHSATH 3HAHUSA U
YMEHUS K CIIOCOOHOCTH MaTepuaoM. YMEHUS K
BBINOJIHCHUIO MPUMEHSTh 3HaHUA U | IIposiBIeHs! HU3KUE | BBINOJIHCHUIO
KOHKPETHBIX YMEHHUS K CHOCOOHOCTH KOHKPETHBIX 3aJaHUH.
3aaHUH. BBINOJIHCHUIO MPUMEHSTh 3HAHUS

KOHKPETHBIX W YMEHHS K
3a/1aHUN. BBITNIOJTHEHUIO
KOHKPETHBIX
3aJaHuH.
3. Umoeogvlii KOHMPOb NO OUCYUNTIUHE
26-30 GamroB 20-25 Ganma 15-19 6annos 0-14 6anmoB

DK3aMeH/3a4
eT

JlaH MOJIHEIH,
Pa3BEpHYTHIH OTBET
Ha MTOCTABIICHHBIN
Bonpoc. OTBer
¢dopmynupyeTcs B
TEpPMHUHAX HAYKH,
H3T0XKEH
JUTEPaTypHBIM
SI3BIKOM, JIOTHYEH,
JIOKa3aTeJieH,
JEMOHCTPHUPYET
aBTOPCKYIO TIO3UIIHIO
CTyZIEHTA.

JlaH MoTHBINA OTBET
Ha TTOCTaBJICHHBIN
BOIIPOC, TIOKA3aHO
YMCEHHE BBIICITUTD
CyIIeCTBEHHBIC H
HECYIIECTBCHHEIC
MIPU3HAKH,
MPUYUHHO-
CIIEJICTBEHHBIE CBSI3H.
Ho nonymienst
HE3HAYUTEIIbHBIC
OIINOKH,
WCTIpaBJICHHBIE
CTYICHTOM C
TTOMOIIBIO
«HABOJIATIINX
BOIIPOCOB
IpernoaBaTens.

JlaH HeJOCTaTOYHO
TTOJIHBIN OTBET.
CryzaeHr He
crocobeH
CaMOCTOSITEIIEHO
BBIJIEJINTH
CYIIIECTBEHHBIC U
HECYIIECTBEHHbBIC
MPU3HAKU U
MPUIHHHO-
CIIE/ICTBEHHBIE
cBs3H. PeueBoe
odopmiieHHIE
TpeOyeT MOIPaBoK,
KOPPEKIIHH.

He nonyuens! oTBeTHI
1o 6a30BBIM BOIIPOCAM
JUCLAIUIMHBI WX 1aH
HETIOJHBIA OTBET U
JIOITYIIEHBI rpyObIe
omuoOku. Peus
HErpaMOTHas.

Y TouHS0IUE BOIIPOCHL
penojasaTeiis He
MIPUBOJAT K KOPPEKLIUU
OTBETA CTY/ICHTA HE
TOJIBKO Ha
MOCTaBJIEHHBIN BOIIPOC,
HO U Ha JpyTHe
BOMNPOCHI JUCLUIUIHBL.

CryneHThl, TOMYyYUBIIME B XOJ€ TeKyllero u pyOexHoro koHTposus 50-70 6amios,
ABTOMATUYECKHU MOJTYYaIOT «3a4eT» WIN OLICHKY «YIOBICTBOPUTENbHO». [ momydeHus Gomee
BBICOKOTO Oaiia («XOpOIIo» WM «OTIMYHO») CTYJIEHT 00s3aH SIBUTHCS Ha HK3aMEH U C/IaBaTh
sK3aMeH 1o mkaine ot 0-30 6aioB B JOMOHEHNE K HAKOIUICHHBIM 3a ceMecTp Oariam.




BoOoo~NoR~WNE

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

Bonpocsl k 3a4ery B 1 cemecTpe

Cepenuna oTpeska.

[Inomane TpeyrojpHUKA.

[lepeBox IpSAMOYTOIBHBIX KOOPIMHAT B OJSPHBIE KOOPIUHATHI U HA00OPOT.
[1no1maae MHOrOYyTrOJIbHUKA.

[Ipsimast Ha IIOCKOCTH (IOBTOPEHUE).

YpaBHeHHE MIPSAMOIA € YIIIOBBIM KO3 PHUIIEHTOM.

OO1m1ee ypaBHEHHE IPSIMOIA.

YpaBHeHuUil npsiMoil, TPOXOALIEH Yepe3 TOUKY B 3aJJ]aHHOM HallpaBJICHUH.
YpaBHEHU NPAMOi, IPOXOAALIEN YEPES IBE TOUKH.

PaccrosiHue oT TOUKH 10 IPSIMOU.

YcnoBue napaieIbHOCTH MPSAMBIX.

VYcnoBue nepneHIuKyIspHOCTH IPSIMBIX.

dopMyita yriia MeKay NpsSMbIMU.

VYpaBHEHUE OKPYKHOCTH.

Kanonuueckoe ypaBHeHUE 3IUIMIICA

HccnenoBanue Gopmbl dIuICa.

Kanonuueckoe ypaBHeHuE runepOoJibl.

Hccnenoanue ¢hopmbl THIEPOOITHL.

Kanonunueckoe ypaBHeHuE apaboJIbl.

Hccnenoanue ¢hopmbl mapadboIIbI

Omnpenenurenu 2-To ¥ 3-r0 MOPSIIKOB.

CBoiicTBa ¥ MpaBUIIa BBIYUCICHUS ONPEAEIUTENEH 2-T0 U 3-T0 MOPSAKOB.
MuHopsI U anredpandyeckue 10NOJTHEHUS.

Brruucnenue onpenenurens pazioKeHHEM M0 3JIEMEHTaM psijia.
Brruucnenue onpeaenurtens 3aHyJICHUEM 3JIEMEHTOB CTPOKH (CTOIO11A).
[lonsiTve MaTpuLbI.

Buaer maTpu.

JIuneliHble onepanuy HajJ MaTpUILIAMH.

TpancnoHupoBaHNe U YMHOKEHHE MaTpPHII.

CBoiicTBa JIMHEWHBIX ONEepaluid HaJ MaTpUILIAMH.

CaoiicTBa MaTpull.

OOpaTHas MaTpuIa, CiocoObl €€ BEIYUCICHHUS.

Pemenue CJIAY metonom Kpamepa.

Pemenue CJIAY meronom ["aycca. PemieHre MaTpu4HbIX ypaBHEHUH (C HAXOXKAEHUEM

00paTHON MaTpPULIbI).

35.
36.
37.
38.
39.
40.
41.
42.
43.
44,

Bomnpocsl k 3K3aMeHy BO 2 cemecTpe

[TonsiTre npenena nMociue10BaTeIbHOCTH.

CaolicTBa npefesa nociae10BaTeNbHOCTH.

[TonsiTre 6ECKOHEUHO MaJIBIX M OECKOHEYHO OOJIBIIUX BEJIUYHH.
[Tonsatue QpyHKIUH.

Ob6nacTh omnpenenaeHust, 00JacTh 3HaUCHUN (QYHKIUH.
[Ipocreiinmme pyHKIMOHATBHBIE 3aBUCMOCTH.

I'padviki OCHOBHBIX 371€MEHTAPHBIX (PYHKIIMI (IOBTOPEHHUE).
CrniocoOb1 3a1aHus PYHKITUH.

OO6paTHble QyHKIUU.

SIBHO M HEsBHO 3aJlaHHAas (PYHKIIUAL.



45.  Tlpenen ¢pyHkuuu.

46. CRoiicTBa mpeIeyoB.

47.  PackpblTue€ HEKOTOPBIX BUJIOB HEOIIPEIETICHHOCTEM.

48.  TlepBblii 3amMevaTeNbHBIN TIPEIEI.

49.  Yucno e (gucno Ditepa). Bropoit 3amedarenbHbINA TPEIe.

50.  Ilonsatue HeNpepBHIBHOCTU (DYHKIIUH.

51.  Knaccudukamnus pa3pbiBOB (PyHKITUH.

52.  TopusoHTasibHAsA, BEpTUKAJIbHAS U HAKJIOHHAS ACUMIITOTHI.

53.  IloHsATHe NPOU3BOAHOM.

54, DU3NYECKUN U TEOMETPUUYECKHUI CMBICI MPOU3BOIHOM.

55.  OcnoBuble npaBuia guddepeHurpoBanus (yMHOKEHUE HA YUCIIO, CyMMBI).

56. OcHoBHbIe nipaBwiIa quddepeHITupoBanms (MPOU3BEIACHHS, YACTHOTO).

57.  Tabnuua npou3BOJHBIX.

58.  IlIpousBogHas cinoxxHoi ¢pyHkuuu. [IpaBuito renouku.

59.  IIpou3BonHBIC BBICHIETO NOPSIKA, UX BEIYMCICHHE.

60.  IIpaBumo JlonuTans.

61.  MOHOTOHHOCTB U 3KCTPEMYM (DYHKIIMH: TOCTATOYHBIEC YCIOBHSI.

62.  BemmykiocTs u neperu6 rpaduka QyHKIHUN: JOCTATOYHBIEC YCIOBUS.

63.  HccnenoBanue (yHKIMH U IOCTpOEHUE rpaduka.

64. uddepeHunan nepBoro nopsjika, CBOMCTBa.

65. JIuddepenunansl BrICIIETO MOPSIKA.

65.  Ilousatue nepBooOpa3HOii U HEONPEAETCHHOTO HHTETpaa.

66.  CpoiicTBa HEOpEaEIEHHOTO HHTErpaIa.

67. Tabnuiia HeonpeaeIeHHBIX HHTETPAJIOB.

68.  BpruucieHne HHTETPAIOB C IOMOIIBIO CBOMCTB U TaOJIUIIBL.

69. IlpuBeneHue uHTErpajiga K camomy ceoe.

70.  BpluncieHHE HHTETPAIOB METOJIOM 3aMEHBI IEPEMEHHOM U 3aHECEHUS 10
muddepenmmar.

71.  HWHTerpupoBaHHe KBaJIpaTHOTO TPEXWICHA B 3HAMEHATEIE IPOOH U TTOJ KOPHEM.

72.  Metosa UHTETPUPOBAHUS 110 YACTSM.

73.  HWuTerpupoBaHUe HppAIMOHAIBHBIX (DYHKIHI: METO]] pallHOHAIN3AI[UH BEIPAKECHUSI.

74.  TloHsATHe ompeAeIeHHOro HHTErpaja U ero cBoiicTea. I 'eoMeTpuueckuil CMbICI

OTIpeNIeNIEHHOTO MHTETpaa.

75.  ®opmyna HetoToHa-JIeitOHuma.

76.  MeTo/abl HHTETPUPOBAHUS TI0 YACTSIM U 3aMEHBI IEPEMEHHON /ISl BBIYHCIICHHS

OTIpeIeNIEeHHOT0 HHTErpaa.

77.  Teomerpuueckue u (pU3HUECKUE TPUIOKEHUS ONPEAECIEHHOTO UHTErpaa.

78.  MexaHHuUeCKHUIl CMBICI ONPEIEICHHOIO MHTErpaa.

79. OcHoBHbIE NOHATUSA AUPPEpEeHINaTbHBIX YPABHEHUH.

80.  VYpaBHeHwus 1-ro mopsjaka ¢ pazaeNsoUMMHUCS IEPEMEHHBIMU.

81. OpHopoHbIE ypaBHEHUS 1-ro mopsaka.

82.  JluneiiHble ypaBHEHMs 1-T0 mopsaka.

83. JlunHeiHble ypaBHEHUsI 2-TO TOPSAKA C TOCTOSTHHBIMH K03 puirenTa

84.  Tloustue ®MIL

85.  YacTHbIe MPOU3BOIHEIE.

86.  IlonsTtue nomxoro auddepenunana GpyHKINU.



Iloka3aTeu U KPUTEPUH OLIEHNBAHUS KOMIETEHIHIi HA Pa3THYHBIX ITANaX UX
(opmMupoBaHus, onucaHue MIKAJ OLeHUBAHUSA

YpoBenb chopMHPOBAHHOCTH KOMIIETEHIM i

«MUuHHUMAJbHBII
YPOBEHb
He JIOCTUTHYT»
(menee 50 6ans10B)

«MuHHMAJIbHBIA
YPOBEHb»
(50-70 6ansoB)

«Cpennuii ypoBeHb»
(71-85 6asi10B)

«BbICOKHIT yPOBEHDb)
(86-100 6an10B)

Komnemenyuu ne

Komnemenyuu

Komnemenyuu

Komnemenyuu

chopmuposativl. cpopmuposativi. chopmuposatbi. cpopmuposanbi.
3HaHUA oTcyTCTBYIOT, | ChopMupoBaHsl 3HaHuA oOmpHele, | 3HaHHSA TBEpJbIE,
YMEHUS ¥ HaBBIKM He | 0a30BbIC CTPYKTYpPHBI | CHCTEMHBIE. apryMEeHTUPOBaHHbIE,
c(hopMHUpPOBAHEI. 3HAHUM. YmMmenus HOCST | BCECTOPOHHHE.
YMenust pparMeHTapHbBI | PEPOAYKTHBHBIH YMeHus YCIIELIHO
u HOCST | Xapakrep, MIPUMEHSIOTCS K
PEenpOaYKTUBHBII MPUMEHSIOTCS K | PELICHUIO KaK THUIOBBIX,
XapaxTep. PELICHUIO TUIOBBIX | TAK M HECTaHIAPTHBIX
HemoHcTpupyercs 3a7laHuM. TBOPYECKUX 3aJaHUM.
HU3KUN ypoBeHb | JleMOHcTpupyeTcs HeMoHCcTpUpyeTcs
CaMOCTOSITETIbHOCTH JOCTaTOYHBIA YPOBEHb | BBICOKHMI YPOBEHb
MIPaKTHYECKOTO HAaBBIKA. | CAMOCTOSITEILHOCTH CaMOCTOSITETIbHOCTH,
YCTOHYHMBOTO BBICOKAasl a/IallTUBHOCTD
IPaKTUYECKOro HaBbIKA. | MPAKTHYECKOTO HABBIKA
Onucanue KpuTepuesB OLEHNMBAHUS
OOby4aromuiics OO6y4aromuiics OO0yuaromuiics OO0yyvaromuiics
JIEeMOHCTPHUPYET: JIEeMOHCTPHUPYET: JEMOHCTPHPYET: JEeMOHCTPHPYET:
- CYILIECTBEHHBIE | - 3HAaHUA | - 3HAHUE W [OHMMaHue | - riry0oKkwue,
npobenapl B 3HAHMAX | TEOPETUUECKOTO OCHOBHBIX  BOIIPOCOB | BCECTOPOHHHE U
y4eOHOro MaTepuaia; MaTepHana; KOHTPOJIMPYEMOT'O apryMEHTUPOBaHHBIC
- JIOITyCKAIOTCS | - HETOJIHbIE OTBETHI Ha | 00beMa MPOrPAMMHOIO | 3HAHHWS MPOTPAMMHOTO
MPUHIUIHAATBEHBIC OCHOBHBIE BOMPOCHI, | MaTepuaa; MaTepuana;
omuOKM NpUM OTBETe Ha | OIIMOKM B  OTBETE, | -  TBEpAbIE  3HAHUS | - MIOJIHOE TOHMMaHHE
OCHOBHBIE BOIIPOCHI, | HEJOCTaTOYHOE TEOPETHUECKOTO CYIITHOCTH u
OTCYTCTBYeT 3HaHWE W | IOHMMaHWE CYIIHOCTH | MaTepuaa. B3aMMOCBSI3U
[OHUMaHWE  OCHOBHBIX | M3J1araeMbIX BOIPOCOB; | -CIIOCOOHOCTD paccMaTpuBaeMbIX
MOHATHH U KaTeropui; - HEYBEpeHHble M | yCTaHAaBIMBATb U | IPOLIECCOB W SBJICHUH,
-HETIOHUMaHWe CYIIHOCTH | HETOYHBIE OTBETHl Ha | OOBICHSTH CBA3b | TOUHOE 3HaHUE
JIOTIOJTHUTENIbHBIX JIOTIOJTHUTENIbHBIE NPakTHKA W TEOPHH, | OCHOBHBIX TOHATHI B
BOIIPOCOB B PaMKax | BOIIPOCHI; BBISIBIISITD paMKax o0CyXKIaeMbIX
3aJlaHui; - HEJ0CTaTOYHOE | MPOTUBOPEYHS, 3a/laHui;
- OTCYTCTBHE YyMEHHS | BIaJE€HUE JUTEPaTypo, | MpoOIemMbl u|- CTIIOCOOHOCTD
BBITIOJIHSATD PEKOMEH/I0BaHHOM TEH/ICHIIUY Pa3BUTHS,; yCTaHaBIIMBATh u
MPaKTUYeCKUe  3aJaHus, | IporpaMMon - MIpaBUIIbHBIC U | OOBACHATH CBSI3b
MpeyCMOTPEHHBIE JTUCTIUTUTAHBL; KOHKPETHEIE, 0e3 | MpaKkTUKH U TEOPHU;
IporpaMMon - ymeHue 0Oe3 rpyObIX | TpyOBIX omnooK, | - JIOTUYECKH
JUCLUTUTAHB; omrnoOoK pemarb | OTBETHI Ha | MOCJeI0BaTEIbHbIE,
- OTCYTCTBHE TOTOBHOCTH | IPAKTHYECKUE 33/IaHUs, | IIOCTABICHHBIC coJlepKaTeNbHbIE,
(cmoco6HOCTH) K | KOTOphIE CemyeT | BOIPOCHI; KOHKPETHBIC u
JUCKYCCUM W HH3KYIO | BBIIIOJIHHT. - yMEHHE  pelaTh | HCUEPIBIBAIOIINE
CTETIeHb KOHTAKTHOCTH. MpaKTHYECKre 3aJaHud, | OTBETHI Ha BCE 3a/IaHUS,
KOTOpBIE clenyer | a TaKxe
BBINIOJIHUTB; JIOTIOJTHUTEJIbHBIE




- BIIaJICHUE OCHOBHOH | BOIIPOCHI
JIUTEPATypoi, 9K3aMEHaTOPa;
PEKOMEHIOBAaHHOM - yMEHUE  peuiaTh
MporpamMmoit MPaKTUYECKUE 3a/IaHuUs;
JUCIUTUINHEL, - CBOOOIHOE
- HAJIM4YHE COOCTBEHHOM | MCIOJIb30BaHHE B
000CHOBAaHHOM OTBETaX Ha BOMPOCHI
MO3HIINHN 1o | MaTepUaIoB
0o0cy)XIaeMBbIM PEKOMEHIOBAaHHOU
BOIIPOCAM. OCHOBHOU 51
Bo3moxHBI JOTIOJIHUTEJILHOMN
HE3HAYHNTEIIbHEIC JIUTEPATYPBI.
OrOBOPKH U HETOYHOCTH
B PaCKpBITHH
OTICHBHBIX TOI0KCHUN
BOIIPOCOB,
MIPUCYTCTBYET
HEYBEPEHHOCTH B
OTBETax.
Onenka Onenka Onenka Onenka
«HEY/I0BJIETBOPUTEILHO | «yIOBJETBOPUTEIbHO | «XOPOLIO» / «3aYTEHO» «OTJIHYHO» /
» /He 32aUTEeHO0 » | «32aYTEHO» «324YTEHO»

IIpuMepHbIe 3aJaHUs 151 KOHTPOJIbHBIX padoT
YpaBHeHHe TMHUM HA IIOCKOCTH
[Tpumep. Haiitu ypaBHeHue npsMoi, npoxoasiei uepe3 Touku A(1, 2) u B(3, 4).

[pumensist popmyiry X% _ Y= , TIOJIy4aeMm:
2 =% Y= Y1
4-2
-2= x—1
Y 31D
y—2=x-1
x—=y+1=0

[Tpumep. 3anano oOuiee ypaBHeHue mnpsimoid x—y+1= 0. Haiftu ypaBHeHue 3TOi npsiMoil B
OTpe3Kax.
C=1-2+2=1, a=-1, b=1

1 1
[Tpumep. CocTaBUTh ypaBHEHHME MpsIMOH, Mpoxojsmed udepe3 Touky A(-2, -3) u Hayao
KOODP/IMHAT.

VYpaBHeHHUE MPSIMOM UMEET BUL: TN VTR ,Tme x1= y1=0; Xp=-2;y,=-3.
X=X Va0
x=0 _y=0. x_ v 550
-2-0 -3-0" -2 -3’
[Mpumep. OnpenenuTs yroia MeXay NpsAMbIMH: Y = -3X + 7; Yy =2X + 1.
2-(3)
ki =-3; kp=2 tgo= |——=|=1; o=n/4
1 2 go 1—-(=3)2 ¢

[pumep. [ausl Bepiuunbl Tpeyronbauka A(0; 1), B(6; 5), C(12; -1). Haiitu ypaBHEHHE BBICOTHI,
IIPOBECHHON N3 BepIIHHBI C.




Haxomum ypaBHeHHE cToOpoHBI AB: 2_ = ; o =< 4x= 6y — 6;

[e)
<
L
| &
<

S
W
|
—_

2x—-3y+3=0; y=§x+1.
Hckomoe ypaBHeHHE BBICOTHI HMeeT BUa: AX + By + C =0 mau y = kX + b.

3 3
k= 5" Torma y = —§x+b. T.x. BeIcOTAa MpPOXOIUT uepe3 Touky C, TO ee KOOpIUHATHI

YIOBJIETBOPSIIOT JAHHOMY YPaBHEHHIO: — 1 = —%12 +b,otkyna b = 17. Utoro: y = —%x +17.

OtBet: 3x + 2y —34 = 0.
JJ11 caMOCTOSATEIbHOTO PellIeHus
CocraBuTh YpaBHEHHE MPSAMOU, Ipoxo el yepe3 Touky A(5;1) moxa yriiom 45° x ocu Ox.

Jana npsmas 2x+5y—1=0. CocraBuTh ypaBHEHHE IPSIMON, MPOXOASIIEH uepe3 Touky M(-
1;3)

Hansl Bepunnbl TpeyroiapHuka A(-1;3); B(3;-2) u C(5;3). CocraButh ypaBHEHHE BBICOTHI,
OMYILIEHHOM U3 BepliuHbl A Ha cropony BC napanienbHo JaHHON HIpsIMOM.

Hanbl Bepmuubl TpeyroibHuka: A(3:;0), B(-5;6) u C(-4;1). OmnpenenuTh IIHHY MeIUaHBI,
pOBeJeHHON U3 BepiunHbl C.

Hanbr Bepmmubl TpeyroiaphHuka: A(3;5), B(-3;3) u C(5;-8). Onpenenuts UIMHY MEIUAHBI,
IIPOBECHHON 13 BeplIUHbI C.

Haiitu yriuoBele KOO(QQUIMEHTH NPAMBIX W ONPEAEIUTh, KaKHe€ M3 JaHHBIX IPSIMBIX
HEPICHANKYISPHBL TpsiMoit 2X—y+3=0 1)4x+8y+17=0; 2)4x—-8y-11=0; 3)
1 X 'y
=—=X+6; 4)y=-"2x-75)—+>=1
y=-3 )y )0t s

Hansr Bepmmabl TpeyronbHuka A(3;0); B(-5:6) u C(-4;1). CocTtaBuTh ypaBHEHHE BBICOTHI,
OIYIIEHHOH 13 BepiuHsbl C.

Jansl Touku A(2;4) u B(-2;6). Haiitu cymmy KoopAMHAT cepeuHbl oTpe3ka AB

3amucarh ypaBHEHHE TPSIMOMA, TIpoxosaiiel uepe3 Touky A(-3;3)

Onpez[eJmTe.Jm H MaTpUIbI

1 0 3 1 -1
[pumep.  Janusl Mmatpuet A = |2 4 1|,B=|3|,C=| 2 | uuucno o = 2. Haittu
1 -4 2 2 1

A"B+aC.
1 2 1 1 2 1 1-1+2-3+1-2 9

1
AT=|0 4 —4|; AB=|0 4 —-4||3|=|0-1+4-3-4.2|=| 4
31 2 31 212 3.141-3+2-2 10



-2 9 -2 7
aC=| 4 |; AB+aC=|4 |+ 4 | =38
2 10 2 12
1
pumep. Haiitn npousBenenue matpun A= | 4 | uB = (2 4 1).
3

1 1.2 14 1-1) (2 4 1
AB=|4|-2 4 1)=|4-2 44 4.1|=|8 16 4],
3 3.2 34 3.1) |6 12 3

1
BA=(2 4 1)|4|=21+44+13=2+16+3=21.
3

1 2 1
[Tpumep. Beraucnutek onpeaenurens Matpusl A= |0 -2 3
31 1

1 2 1
23 o3 o -2
0 -2 3=1- S2 0 Hh =213 =2011-3:3)+(0:143-2) =
301 1
=-5+18 +6=19.

1 2
[Tpumep. /lana marpuna A = (3 4) , HaiiTy obpataylo A
detA=4-6=-2.

M11=4, Mio=3; Mzi= 2; Mao=1
X1=-2.  Xp=1; X21=3/2;  Xop=-1/2

-2 1
Takum oOpaszom, A'lz( j .
3/2 -1/2

ITpumep. Onpenenuts paHT MaTPULIBL.

5
1 0 0 0 5 1 5 1 5
0|~ ~ : =11-10=120=RgA =
! 2 0 0 0 11 2 11 2 11

S O O
oS O O
S O O

1
0
2

[S—

JlJ1s1 caMOCTOATEILHOIO PeLIeHUSI:.
Haiitu anreOpandeckre JOMOTHEHUS AIEMEHTOB 3-T0 CTOJI0Ia MaTPHUIIBI

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

N



2 -1 1
Onpenenuth panr matpuiel. A=|[3 1 0

1 2 -1
BbIUucinTh onpeaenuTens, pa3iokuB ero 1o 3JIeMEeHTaM 2-i CTPOKU
1 2 -3
A= 3 -1 4
2 0 =2
1 2 01 1
Haiitu npoussenenue marpunr A=|3 4 ,B={1 0 -1
5 6
YHIpOCTUTH ¥ BBIYKCIIUTE ONPEICTUTEIh
2 -1 3
A=|1 4 1
-1 2 0
35 7
Onpenenuth padr Matpunpl.| 1 2 3
1 35
1 21 3 4
Onpenenuth padnr MaTpunbel. |3 4 2 6 8|~
1 21 3 4
01 -1
Haiitu matpuiy, oopatayto nannoiir A=|1 0 2
32 0
2 1 1
Haiitu matpunty C=AB", rnie  A=|-1 4 ,B =11 0
0 6 3 2
1 2 -1
Boraucnuts A%, ecn A= 3 -1 2
-2 -3 0
Beruncnutes matpuity D=ABC, rue
3 2 -1 2
A=|1 1 2| B=[1| C=( 0 5)
3 0 3 1

prOCTI/ITB W BBIYUCIIUTL OIIPEACIIUTECIIb



Pemenue cucrem JiMHelHBIX YPaBHEHUI
[Ipumep. Haiitu pemenue cucremsl ypaBHeHu# 1o ¢popmynam Kpamepa:

S5x—y—z=0
x+2y+3z=14
4x+3y+2z=16

5 -1 -1

A=l 2 3|=5@4-9)+(2-12)-(3-8)=-25-10+5=-30;
4 3 2
0 -1 -1
A=14 2 3| =(28-48)—(42—-32)=-20-10=-30.

16 3 2
X1 =A/A=1;
5 0 -1
Ay=11 14 3| =5(28-48) - (16 —56) =-100 + 40 = -60.
4 16 2
Xo = AolA = 2;
5 -1 0
As=1|1 2 14/ =5(32-42)+ (16 —56) = -50 — 40 = -90.
4 3 16
X3 = A3/A =3.

IIpumep. Pemnts cucreMy IMHENHBIX ypaBHEHUN MeTonoM ['aycca.
2x, +x, —x; =5
X, —2x,+3x;, =-3
Tx, +x, —x; =10

CocTaBuM pacHIMPEHHYIO MaTPUILy CUCTEMBI.

2 1 -1 5 1 -2 3 -3 1 -2 3 -3 I -2
A*=|1 -2 3 -3|(~12 1 -1 S5 |~/0 5 =7 11|~|0 5
7 1 -1 10 7 1 -1 10 0 15 -22 31 0 O

Taxum 06p330M, HcxoaHada CUCTEMA MOXET OBITH MMpeaACTaBJICHA B BUIC:



X, —2x,+3x;=-3
S5x, = Tx; =11 , OTKyJa TIojiydaeM: X3 = 2; Xp = 5; X3 = 1.
—-X; =2
JJ1s1 caMOCTOSATEIbHOIO PeLICHUs
Pemmuth cucremsr merosiom ['aycca u mo popmymnam Kpamepa

Sx-y—-z=0
x+2y+3z=14
4x+3y+2z=16
x+3y—-6z=12
3x+2y+5z=-10
2x+5y—-3z=6
x+3y—-6z=12
3x+2y+5z=-10
2x+5y—-3z=6
x+3y—6z=12
3x+2y+5z=-10
2x+5y—-3z=6

BexkTopsl
Ipumep. Haiitu (5G +3b )(2G - b ), ecin |Zi| =2, ‘5‘ =3, alb.

10G-a-5

QY

b+6a-5-35 -5 =10fa -3 =40-27=13,

. d-a=la =4, b-b=[p =9, a-b=o.

IIpumep. Halitu yron Mexay BEKTOpamMu d 1 b,ecnn d=1i+ 2j + 3k, b =60 + 45— 2k

Te. da=(1,23), b=(64-2)
i-b=6+8-6=8:
a =\1+4+9 =14 |p|=V36+16+4=1/56.

8 _4

8
COSp = = = =
? V14456 2414414 14

z' = Hll‘CCOS2
7’ ¢ 7

IIpumep. HaliTu ckajJsipHOe NMpou3BeJeHHE BEKTOPOB 24 + 3b+4¢ m 5d+6b+7¢,

ecmn |a =1, [p|=2, |¢|=3, ﬁAE:aAE:l;AE:%.

(2 +3b+4¢)(5d+6b+7¢)=10G-d+12G-b+14G-¢ +15G-b +18b -b +21b - +

+34G-C+45b-C+18b -b +28¢-¢=10 +

S

+20C-G+24b-C+28¢-¢=10ad-a+27a-



+27+51+135+ 72+ 252 =547.
IIpumep. Haiit BeKTopHoe TIpOM3BEIeHNE BEKTOPOB G =21 + 5 + kub=i+ 2j - 3k .
a =(2,5,1); ‘(1 2, 3)

bl

- 5 - -
axb = 2‘:—171'+7j—k.

— N
(NSRRI
p—
|
~

Hpumep. JlokasaTh, 4YTO BeKTOpHl d =7i —3j + 2k, b=3i- 7j+ 8k u
c=i-j+k KOMHJIaHaprI

]

I -1 1

-7 8|~|0 =4 5 |, T.K. BEKTOpHI JHHEHHO 3aBUCUMBI, TO OHH KOMIUIAHAPHBI.
-3 2 0 4 -5

[lpumep. Haiti wIom@aaes mnapamienorpaMMa, I[OCTPOCHHOTO Ha  BEKTOpax
G+3b; 3a+b,ecmn |d =b|=1; @b =30"
(G+3b)x(Bd+b)=3daxd+dxb+9bxd+3bxb=-bxd+9bxd=8bxa
S =8b|d[sin 30" = 4 (ex.

JIJ1s1 caMOCTOAITE/ILHOTO PellleHHs

—

Haiitu nnuny Bextopa a=31—-4 |
JlaHbI BEKTOPHI @ = (— 3;4;1) ub= (:L'l;l). Haiitu ckaysipHOE npou3BeIeHUE BEKTOPOB

JlaHbI BEKTOPBI g = (— 2;3;4) Hu k—; = (1;],‘0). HaiiTu BekTOpHOE NpPOU3BENECHUE BEKTOPOB
Jloka3aTk, 4TO BEKTOPH & = —1 + 3] + 2k , b =2i - 3] - 4ku € =-31 +12] + 6k
KOMIUTAHAPHBI.

Berurcnuth mioIaap TpeyroisHika ¢ Bepmuaamu A(7,3,4), B(1, 0, 6),C(4, 5, -2).
Haifti yron MesxIy BeKTopamMu a1 b , ecin 8 = 2i + | — 3k, b=2i +4] -k

HaiiTi yron MesLy BEKTOpaMu G v b , ecin @ =31 +4 + 5k, b=4i + 57— 3k .

9. YueGHo-MeTOaAMYecKOe M HHPOPMALMOHHOE O0ecTiedeHHe TUCIUIITUHBL (MOTYJIs1)

a) Ocnosnas numepamypa

1. Kpemep, H.II. Jluneitnas anrebpa: y4eOHHUK M MpPaKTUKyM M BY30B/ TOJ
pemakmmert H. III. Kpemepa. — 3-¢ u3n., wcnp. u jgom. — Mocksa : M3garenscTBoO
FOpaiit, 2020. — 422 c. — (Bricmiee obpazoBanue). — ISBN 978-5-534-08547-1. —
Tekcr : anextponnsiii / DBC IOpaiit [caiir]. — URL.: https://urait.ru/bcode/450038

2. MuHopcKkwmid Bacwmmii [TaBoBuY
COopHMK 33134 MO BBICIIEH MaremaTuke, yueOHoe mocobue Du3NKO-MaTeM.JIUT-PHI,
2010

3. INaxomoga, E. I'. Jluneiinas anre6pa n aHanmuTudeckas reomerpus. COOpHUK 3alaHUM :
yaebnoe mocobue s By3oB/ E.I'. IlaxomoBa, C.B.PoxkoBa.— Mockga :

WznarensctBo HOpaiit, 2020. — 110 c. — (Bwicmiee o6pazosanmne). — ISBN 978-5-


https://urait.ru/bcode/450038

534-08428-3. — Tekcr : osnektponHwii // 3BC HOpait [caiit]. — URL:
https://urait.ru/bcode/451426

4. JluneitHas anreOpa ¥ aHATUTHYECKAs TEOMETPHS : YUCOHHUK W MPAKTHKYM JUIs BY30B /
E. T'. [InoruuxoBa, A.Il. IBanos, B. B. JlorunoBa, A. B. Mopo3oBa ; moa penakiuei
E. I'. I[TnoraukoBo#i. — Mocksa : M3marensctBo IOpaiit, 2020. — 340 c. — (Beicmiee
obpazoBanue). — ISBN 978-5-534-01179-1. — Texkct : anextponssiii // ObC FOpaiit
[caiir]. — URL.: https://urait.ru/bcode/450619

5. Beicmas matematuka st skoHomuctoB. [lox pen. Kpemepa H.III. FOHUTHU-JIAHA.
2010
0) /lononnumensnas numepamypa

6. Jlybsruna, E. H. Jluneitnas anreOpa : yueObHoe nmocodbue mist By3oB / E. H. JIyGsaruna,
E. M. BeuromoB. — 2-¢ uszn. — Mocksa : U3narensctBo HOpaiit, 2020. — 150 c. —
(Bricmiee o6paszoBanue). — ISBN 978-5-534-10594-0. — Texcr : anexrponnsiii / DbC
FOpaiir [caiit]. — URL: https://urait.ru/bcode/456440

7. TlucemenHnbiit,JIMuTpHiA TpodumoBuu
KoncnekT nekuuii mo Beiciieit maremaTtuke. B 2-x 4. Aipuc-nipecc, 2011

B) B) mporpammHoe oOecnedyenue, IBC, mpodeccnonanbubie 6a3bl 1 UHTEpHET-
pecypcsl:

- HeOOXOAMMBIH JJIfI o0ecleYeHusl NaHHOW JUCHHUILINHBI KOMILIEKT JHUIEH3UNOHHOI0 U
CcBO0OHO PacCPOCTPAHAEMOIr0 NPOrPAMMHOI0 00ecneYyeHusl, B TOM YHcJie 0Te4eCTBEHHOI 0
NMPOM3BOJCTBA, 2 TAK)Ke JJIEKTPOHHbIe OMOIHMOTEeYHbIEe CHCTeMbl, ¢ KOTOpbIMU y COI'Y
HMeeTcs 1eliCTBYIOIIMiA 10TOBOP:

Ne HanmenoBanue Ne norosopa(iuuensust) Crtpana-
n/n NMPON3BOAUTETH
1 Windows 10 Enterprise Ne 4100072800  Microsoft Products | CIIIA
' (MPSA) ot 04.2016r
5 Windows 7 Professional Ne 4100072800  Microsoft Products | CLLHA
' (MPSA) ot 04.2016r
3 OfficeStandard 2016 Ne 4100072800  Microsoft Products | CIIIA
' (MPSA) ot 04.2016r
4 Cucrema tectupoBanust | Ne468 or 03.12.2013 UII Cynratynus | Poccus
' SunravWEBClass P.T.(6eccpouHo)
Cucrema kommbloTepHO#M BepcTkH | JIumensuss FSF/Debian  (CBoboxmoe
5. MikTex [POrpaMMHOE obecrieueHue)
(6eccpodno)
6. KasperksyEndpoint Security J10 22.01.2024 Poccust
Cucrema moucka  TekcToBbIX | Ne 6262 ot 09.01.2023 (meiictButenen | Poccus
7. 3aMMCTBOBAHUI o 31.12.2023r) ¢ OAO «AHTH-
«Antumnaruat.BY3» [TnaruaT»
ABTOMAaTH3UpPOBAHHAS cuctema | CBUaeTenscTBO 0 TocyaapcTBenHoi | COI'Y
8 «Ympasnenue —llexanar bPCy» peructpanuy mporpammbl g OBM
' Ne2015611830 oT
06.02.2015r.(6eccpouno)
IIporpamma s OBM  «bank | Pazpabotka COI'Y CsuaperensctBo o | COI'Y
9 BOIIPOCOB JUTsI KOHTPOJISI 3HAHUI rOCyJJapCTBEHHOM perucrpanuu
' nporpamMmel s OBM Ne2015611829
ot 06.02.2015r. (6eccpouHno)
10 [Tnansr Ne8867, 0109.01.2023r. (09.01.2023r. | Poccus
' 10 31.12.2023r.) OO0 JIMMUC
11. VSDESK Ne 210406/01 ot 06.04.2021r. WII | Poccus



https://urait.ru/bcode/451426
https://urait.ru/bcode/450619

N, A.Cepreesuu
Tex.mox. 07.04.2022

12, «["amakTuka» ot 14.03.2022r (mpumMepHas naTa) Poccus
DIRECTUMRX - Cuctema | OOO Tamaktuka HT moroBop Ne | Poccus
13. 3IIEKTPOHHOTO J0KyMeHTooOopora | 120320/[I/A ot 14.03.2022(npumepHas
JIaTa)
Yemyrn cBmu  (moctym kK cetu | OOO  Amnkom Ne  AL-0044 ot | Poccus
14. UHTEPHET) 01.02.2022r -31.12.2022r
MOODLE BecmaTHoe poccuiickoe CLIA
15. (6ecrutatHOE
POCCHICKOE)
16 «l"anaktuka PY3» Jlunensus Geccpoynas Poccus
' Tex.compoBoxaenwne ot 14.03.2022 ¢
17 JInynbii kabuHer | JluneHsus 6GeccpouHas Poccus
' CTyIeHTa/COTpyIHHUKA Tex.compoBoxaenue ot 14.03.2022 r
DJeKTpOHHas oubnauroteka | https://dvs.rsl.ru Poccust
18. muccepranimn M aBTopedeparoB | TpeOyercs perucrpanus B OnOIHOTEKE
PI'B(9B]] PT'B) Cory
OBbC"YHuBepcuTeTCKas https://biblioclub.ru Poccus
19. ouomorexka ONLINE" Tpebyercst peructpanus B OMOIHOTEKE
cory
ObC  «Hayunas  anekrponnas | http://elibrary.ru. Poccust
6ubnmoreka eLibrary.ru» TpebOyercst peructpanus B OHOIHOTEKE
20. Ccory
VuuBepcanbHas ~ 0a3  jgansbIx | https://dlib.eastview.com CHIA
21. EastView
OBbC  «KoncynbranT —cryaeHTa» | http://www.studentlibrary.ru Poccust
Crynenueckas anekTponHas | TpebGyercs perucrpaius B OUOIHOTEKE
OoubnmoTexka Mo MeaunuHCKoMy U | COI'Y
22. (hapMareBTHIeCKOMY
o0pa3oBaHMI0, a  TaKkke IO
€CTECTBCHHBIM M TOYHBIM HAyKaM B
T[EJIOM.
OBC «IOpaiit» - obpasosarenbhas | Www.biblio-online.ru Poccus
cpena, BKIIOYArOmas BHpTyanbHb | TpeOyerca perucrpaunus B OubaMoTeke
YUTANBHBIA 327 y4eOHHKOB cory
23. y4eOHBIX MOCOOHMH OT aBTOPOB H3
BeJyIIUX By30B Poccum 1mo Bcem
HATPaBJICHUSIM U CTICIUATHLHOCTSIM
24 KO3II (momen Ha Annexce) OecraTHOE Poccus
o5 Pycl'apn OecruraTHoe Poccus
26. ViPNet OecruiaTHOE Poccus

IIpogeccnonanbHubie 0a3bl:

OOpa3zoBaTenpHBIIl MOPTAL: MaTeMaTUKa,
KHOepHeTHKa U MPOrpaMMHpPOBaHUE

http://www.artspb.com

Enunoe OKHO JocTyna K

http://window.edu.ru/catalog /resources?p rubr=2.2.74.12



https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/
https://dlib.eastview.com/
http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=
http://www.artspb.com/
http://window.edu.ru/catalog%20/resources?p_rubr=2.2.74.12

WH(POPMAITUOHHBIM pecypcam.
Marematnka

Electronic Library of Mathematics —
KpYIHEUIINM PENO3UTOPUN  OTKPBITOTO
AO0CTYyIIa 110 MaTEMATUKE

https://www.emis.de/ELibM.html

Maremaruueckuit moprai. [lpakTuueckue
3aHTHS IO BHICIICH MaTeMaTUKe

http://mathportal.net/index.php

Maremartnka, 00pa3oBaTeIbHbIC CAUTHI

https://www.fxyz.ru/ obpa3oBaTenbHbIe _CalThl/ MaTeMaTHKa/

AJITOpPUTMBI. MeTtopbl. 3amaun.
Hcxonuuku

http://algolist.manual.ru

CaliT nmns  BceX, KTO HHTEpecyeTcs
MaTeMaTUKON

https://math.ru

Y4eOHO-METOTUIECKUIA KypHAI
«Marematuka

http://mat.1september.ru

MaTCpI/IaIH)I 10 MaTeéMaTHKE B IIOMOIIb
IIKOJBHUKY W CTYACHTY (TECTBl IO
MareMaTtuke online)

http://mathtest.ru

10. MaTepuajJbHO-TeXHHYECKOE OCHALICHHE TUCIHILINHBI
3ausaTug 1o JUCHUIINIMHE MPOBOAATCA B ayAUTOPUAX, 0o0ecIIeueHHBIX KOMITBIOTEpaMH,
MMEIOIIMMH J0CTYyH K ceTu MHTepHeT, MHTEpaKTUBHBIMHU JOCKaMH M MYJIbTUMEIUWHBIM

000pyTIOBaHUEM.

Jluyenzuonnoe npocpammnoe obecnevenue:
1. Windows 10 Pro for Workstations, (Ne 4100072800 Microsoft Products (MPSA) or

04.20161);

2. Office Standard 2016 (Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r);
3. Cucrema rmomucka TeKCTOBBIX 3aMMCTBOBaHUI «AHTUILIAaruaT BY3»;

Ilepeuens 110 6 c60600HOM docmyne:
. Kaspersky Free;

2. WinRar;

3. Google Chrome;

4. Yandex Browser;

5. OperaBrowser.

[N



https://www.emis.de/ELibM.html
http://mathportal.net/index.php
https://www.fxyz.ru/%20образовательные_сайты/%20математика/
http://algolist.manual.ru/
https://math.ru/
http://mat.1september.ru/
http://mathtest.ru/

