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1. TIJIAHUPYEMBIE PE3Y.JIbTATEI OBYYEHMSI 10 JUCLUILINHE

Kateropus Kon u HaumeHoBanue nokasatens OLICHHUBaHUS
(rpyrma) Konu HaHMeHOBaHHe pesynbrata o6y4eHHs 10 JUCLIMIUTHHE
KOMIETEHIH HanMMCHOBaHHE HHﬂHKaTOpa
= KOMIICTEHLIMU AOCTHXKEHHA
KOMIICTEHLIHH
PaspaGorka | VK-2 VK-2.1 3HaTk:
" Croocoben HﬂeHTHd}HI{&HHS{ OcHoBHBIE HAy4HEIE MOAXOMBI K HCCIElyeMOMY
peammsamms | onpenensTs PO HITEHBIX MaTepuaiy, OCHOBHEIE  METOMIbI Hay'HO-
IPOEKTOB KPyr 3aia4 B | 3ajaq nccneuosaTenLCKogl AEATETEHOCTH B U30paHHOM
pamKax npodeccHoRaTBH ;If];;)g;eb(‘:CHOHaﬂBHOH obnactH
I:,IOCTaBJIeHHO Oﬁ ASLICHEROPEIN BLUIGJ'ISITL H CHCTGMHTHSI/IPOB&TIJ OCHOBHBIE
H AL ¥ YK-2'2 HIOEeH B Hay4HBIX TEKCTax, KPpHTHYECKH
BBIOHpAThH IIpencrarnenne OLIeHHBATE MoByio MoCTynaomyo
ONTHMANIBHEIC | TIOCTABJICHHOM HH(OPMALIHIO, BHE 3aBUCHMOCTH OT HCTOYHUKA
CIIOCOOBI WX | 3a/1a4M B BHIe Baanern:
pemeHus, KOHKPETHBIX HaBblKaMH cOopa, o06paboTku, amanmsa u
HCXO0Is H3 | 3aJaHuii CHCTCMATH3aLMH  HHQOPMAIIMM 10  TeMe
nercreyromu | YK-2.3 HCC/ICNIOBaHMA, HaBbIKAMH BEIOOpa MeTomoB M
X npaBoBeIX | Onpenernenne CPEACTB  DEIUeHH{  3ajad  MCCIeOBaHHS,
HOPM, NOTpe6HOCTH B HABLIKAMH aHanH3a METO/IOIOr HYECKUX
HMeIOmuXCes | pecypeax as MpobeM,  BOSHHKAKIMX  npH peLICHHH
DeCYPcoB  u | pemenus sazau HMCCIIEIOBATEIBCKHX M TPAKTHYECKHX 3aj1ad, B
” TOM YHC/IC B MEXKIMCLIHIUTHHAPHBIX 06/1aCTSX
OTrpaHMYCHHH. | MpodeccHoHaNbH
OH IEATETLHOCTH
VK-2.5
Cocrasnenue
IIOCJIEIOBATENLHO
CTH (aIropHT™Ma)
PEIIEHHUS 3a1a4H
Teopernuec | OIIK-1. OIIK-1.6 3uare:
Kast CrocoGen Pemenne ® OCHOBHBIC NPHHIHIIEI AKCHOMATHYECKOTO
(Gynnament | pemarts HHKCHEPHBIX TIOCTPOCHHS MATEMATHYECKHX TEOPHI;
aJlbHas 3a1aun 3ajad ¢ moMoIIbIo | nudepeHnuanbHOE 1 HHTETpanbHOE
TOArOTOBKa | mpoecCHOHA | MaTeMaTHYeCKOro HCHCIICHHE, aHAIMTHYECKYIO TEOMETPHIO 1
JTBHOM’ anmapara JTHHEIHYIO anredpy.
AEATETBHOCTH | BEKTOPHOI Ymers:
Ha OCHOBeE anreOpel, ¢ PeIaTh Ha4YaJIbHO-KpaeBkIe 3aauy s
HCIIONB30BaH | aHAIUTHYECKOH CHCTEM JIMHEHHBIX zmcl)q)epenunanmmx
us ICOMETPHH H | ypaBHEHHH B YACTHBIX IIPOU3BOJIHEIX.
TCOPETHYECKH | MAaTeMaTHYECKOrO Bianern:
XH aHanmsa ® Meromamu quddepeHIHaTEHOro U
IpakTageckun | OIIK-1.7 HUHTEIPATTBHOIO HCYHCIICHHS;
X OCHOB Pemenne HABbIKAMM  UCIIOJIE30BaHHS YHCIIOBBIX H
CCTECTBEHHEI | ypaBHEHHIA, OYHKIHOHAILHBIX PAZIOB.
XH OIHMCHIBAIOIIUX
TEXHUYECKUX | OCHOBHEIE
Hayk, a Takxe | Gpusmyeckue
MaTe€MaTH4eC | MPOIIECCEI, c
KOro IPHMEHEHHEM




anmapara

METOJI0B
TMHEHHON
anredper u
MaTeMaTHYeCKOro
aHajH3a

OITK-1.8
O6pabotka
pacyeTHBIX H
IKCIEPUMEHTAIILH
BIX JAaHHBIX
BEPOSTHOCTHO-
CTaTHUCTHYECKUMH
METOJaMH
OIIK-1.9
Peenue
HH)KEHEPHO-
ICOMETPHYECKHX
3a1au
rpaduyecKuMHu
cnocobaMu




2. MECTO JUCHHAILINHBI B CTPYKTYPE
OBPA3OBATEJIBHOM [TPOI'PAMMBI

1. Komnerennua YK-2.

Hannas komnerenmms Gpopmupyercs CICAYIOIIMMHE AUCIIMILTHHAMH.

Cramus HauMmeHOBaHUS TUCHHIIHHED —’

1 Marematuka

2 OcHOBEI Opranu3anuy npousBozcTBa

3 OcHoBEI IpodeccnonanbHol fesTensHOCTH

- YIIpaBieHue CTPOUTENELCTROM

5 Oxpana Tpyna B cTpouTeNbCTBE

6 Hpennpunumarensckas  pgestensmocts B CTPOMTENECTBE M JKHIJIMIIHO-
KOMMYHQJIBHOM X034 CTBE

7 Busnec mpoexktpoBanme B CTPOUTENLCTBE M  IKHUIIHIIHO-KOMMYHAIBHOM
XO03diicTBe

8 YueOHas 03HaKOMHUTE bHAS NIPaKTHKa

Komnerennua OIIK-1.

HaHHas KommereHys GopMmupyeTcs CIeAYIOIIUMU TUCIUILUIMHAMH.

| Cramus HaumeHoBanus nucoummins:
1 Marematuka
2 Dusuka
3 Xumust
4 HWnxenepuas rpaguxa
5 Komnsrorepras rpaguka
6 Teopernueckas mexaunka
7 OCHOBEI r'HIPABIMKH | TEIIOTeXHAKA
8 OCHOBBI TeXHMYECKOH MEXaHHKH




8 Hmxenepnas skosorus

9 OCHOBBI 3TEKTPOTEXHIKHU U ITEKTPOCHAGKEHHUS

3. OFLEM JUCIUILIMHBI

O61was TpyI0eMKOCTh MUCIUIIIMHEL cocTaBnseT 10 3ad. enuHuL, 360 yacos.
®opMa IPOMEXYTOYHO} ATTeCTaIHH: 3a4€T, SK3aMeEH.

Bun y4eGroit paboTsr Beero | Cemectp | Cemectp | Cemectp
YacoB Ne 1 Ne 2 Ne 3

O6mas TpynoeMKocTsb JUCLHILIHHEL, Yac 360 102 102 256
Konrakrnas paora (ayauropusrie 127 36 36 <h]
3aHATHA), B T.Y.:

JIEKITUA 51 17 L7 17

nabopaTopHsle 0

IPAKTHYECKHE 68 17 17 34

TPYNIIOBEIC KOHCYETALHH B IEPHO 8 2 2 2

TEOPETHYECKOTO 00yUeHHS U .

POMEXKYTOYHON aTTECTALUN
CamocroaTensnas paGoTa cTyaenTos, 233 66 66 101
BKJINOYAsi HHAHBHAYAJIbHbBIEC H
IPyNmnoBbie KOHCY/IbTAIHH, B TOM
YHCIIe:

KypcoBoit mpoexr

Kypcosas pabora

PacuetHo-rpaduueckoe 3amanue

HuuBuayansHOe foMamIHee 3aqaHne 9 3 3 3

CamocTosATenpHas pabora Ha 188 63 63 62

NOATOTOBKY K ayMTOPHEIM 3aHSTHIM

(JIEKIIMH, IPaKTHYECKHe 3aHSTHS,

1abopaTOpPHEIEC 3aHSATHS)

Ox3ameH 36 3a4€T 3a4€T 36

' B cootsercTBHM ¢ JIHA TpeIycMaTpHBaTh

— He MeHee 0,5 akageMH1IeCKOro yaca caMocTosTenbsHokH paboTe! Ha | yac nexwmii,

— HE MEHee | aKaJeMHYecKoro 4aca CamMOCTOSTEbHON paboTel Ha 1 9ac maGopaTopHLIX M MPAKTHIECKHX

3aHATUIA,

— 36 akaJeMHUYECKHX YACOB CAMOCTOSTENLHOMN paboTel Ha 1 sKk3aMeH

— 54 aKaneMUYeCcKMX 4acoB CAMOCTOATENbHOM paboTsl Ha 1 KypcoBoii poekT, BKIHOUas HOJTOTOBKY MPOEKTa,

HHIAHBHUOYaJlbHbIE KOHCYIIbTaLlUH U 3aluTy

— 36 aKkaJleMHYECKHMX YacOB CaMOCTOSTENbHOMN paGoTsl Ha 1 KypcoByto paGoTy, BKio4as TO/ITOTOBKY paboThI,

VHIUBHYaNbLHBIC KOHCYNBTAIIMN | 3aL{UTY

- 18 akazemmueckux wacoB camocTOATENBHOIN paboTel Ha | pacueTHo-rpadudecKy0 paGoTy, BKMOYas

MOArOTOBKY pa60'n>1, HHIHBHOYaAJIbHEIC KOHCYJIbTalllH U 3aluTy

-9 aKaIeMHYECKHX YacoB CaMOCTOATENBHOIM paﬁOTBI Ha 1 WHINBHOYAIIBHOE AOMalllHee 3alaHue, BKIHOYas

NOATOTOBKY 3a0aHuA, HHAHUBHUAYa/IbHbIC KOHCYIbTALIHH U 3alIUTyY

— He MeHee 2 AKaJEMHYECCKHX YaCcOB CaMOCTOSATENbHOM paﬁ()Tl:I Ha KOHCYNbTaIlUH B NEpHOA TCOPETHUYECKOTO

00YYeHHS H MPOMEsKYTOUHOM aTTecTalHu

2
BITIIOUAIOT NPe/K3IaMCHALHOHHBIE KOHCYIIBTALMH (TIPH HATMYMH), & TAKXKE TEKYIMe KOHCY/ILTALHH 13 pacyera

10% ot nekumonHEIX yacor (MpuBoAsTCH K LEJIOMY YHCITY)




4. COAEP)KAHUE JUCIHUILINHBI
4.1 HanmenoBanue Tem, ux coep:kaHHe H 00beM

Kypc 1 Cemecrp 1

No
n/n

HaumenoBanue pasgena
(kpaTkoe coxep:kanne)

O6bem Ha TeMaTHYeCKHii
pa3jiena mo BuaaM yuebuoii
HArpPYy3KH, 9ac

Jexuym
3aHSATHS
Jla6oparopusie
3aHATHA

[paktuyeckue
CamocTosTensHas
pabota

2

W
H
nh
(=)

Inemenmot tuneiinol anzeGpul U AHATUMUECKOT 2eomempuu

Beesienne: 3amaqn kypca MaTeMaTHKIL. O630p nurepatyper.
Onpenenurenu BToporo u TpeThero nopsaaka. CeoiicTra
OTpEeNIeTUTENEH,

Onpenenureny n-ro mopsiaxa. IIpasuio Kpamepa pemenns cucrem
TMHCHHBIX ypaBHEHHH. Marpunsr. JleficTeus ¢ MaTpHLIaMH,
OGparnas mMatpuna.

MartpudHbIil METO/I pEelTeHH s CHCTEM THHENHEIX YPaBHEHHH.
Pemenne mpon3BoMBHEIX cHCTEM THHEHHBIX yYpaBHeHUH, Panr
Matpuikl. Teopema Kponexepa-Kamemm. O6mee pelnieHue
CHCTEMEL

OHOpO/THBIE CHCTEMBI JTHHEHHBIX ypaBHeHwuii. Meron ["aycca u
UTEPaLii PEIICHNS CUCTEM JTMHEHHBIX ypaBHEHHH. BekTopHas
anrebpa. [onstue Bexropa. JlnHeitHbie OII€palH HaJl BEKTOPAMH.
IIponomxenne BexTopa no 6azucy IIpoexuun Bextopa u
KOOP/MHATEI, IMHCHHBIE ONIEPALIUH B KOOPMHATHOMN dopme.

OBKIMJI0BO IIPOCTPAHCTBO. JIMHEHHIe onepatopsl. CoOCTBEHHBIE
BEKTOPLI ¥ COOCTBEHHBIE 3HAYEHUS JIMHEHHOTO omeparopa.

CkanspHoe, BEKTOPHOE, CMENIaHHOE W MPOU3BEACHUE BEKTOPOB H
UX CBOMCTRA.

IInockocts u mpsamas B npocTpancTse. IpsMas Ha nnockocTy.
Hopwmanbroe ypaBaenwe IPSAMOM Ha IIOCKOCTH H IIIOCKOCTH B
IIPOCTPAHCTRE.

Bgeoenue ¢ mamemamuuecrkuii ananus

MmnoxecTBa 1 onepauun Hax HEMH. Hatypanshsie, nensre,
PallMOHAIIBHBIE U eHCTBHTENbHbIe Yncia. Oyrxnusa. Croco6s
3alaHust QyHKIMY, DIIeMEHTapHBIe byuxnun. Cunepbonuyeckie
(GyHKIWH,

IocienoBarenbHOCTE NelCTBHTENBHEIX YHCelL, IIpenen
T0CIeI0BATENBHOCTH. TeopeMBI 0 IIpejieNIax moCie10BaTeIbHOCTH,
beckoneuno Manke n Geckoneuno GombIme BeTHUmMmE U UX
cpoiicTsa. Teopema o mpezensHOM nepexope. [Tpumepsr
HAXO0XKICHHUS TIPEJIENIOB.

10

MOHOTOHHBIC NIOCIIEA0BATEILHOCTH, TeopeMa O CYIIIECTBOBAHHHU
IIpenciia MOHOTOHHOM OrpaHUYE€HHOMK ITIOCIETOBATEIEHOCTH.




ITocnenoBarensaoCTH H HX npenenst. Yucno e. Toynas Bepxuss u
TOHHAA HIOKHSAA TpaHu MHOxecTBa. IIpenen dynkium,
Onpeneneuue npenena Gyuxnun o Komm u Teiige. Ipenen
Gbyskumu B 6eckoHeunocTH.

11

Beckoneuno manbie u Geckoneuno Gonsmme GyHKIHY ¥ ux
CBOMCTBa. 3aMeuarebHbIe npenensl. [Ipumepsr Haxoxnenus
npenenoB. OAHOCTOPOHHUE TIPeeTbI Gynxnun. Knaccuduxkanus
TOYCK pasprIBa (pasphIBEI IEPBOTO POJIa, YCTPaHUMBIE Pa3phIBEL
Pa3pBIBBI BTOPOTO posa). CBOMCTBA HelpephIBHELX (GyHKUHI,
CpaBHeHMe GeCKOHETHO MATBIX U OeckoHeuHO GOMbIIHX GbyHKIHIA,
Teopema o 3amene bynxHu HA 9KBHBAJICHTHYIO.

Aupdepenyuanvroe ucuucnenue QyHKUUI 00HOI nepemennoii

12

IIponssonnas. ['eomeTprueckuit 1 MexaHHTecKm CMBICIT
1Ipou3BOIHOM. [Iparuna nuddepennuposanus: IPOM3BOJIHAS
CYMMBI M PASHOCTH, IPOH3BE/ICHHS H YaCTHOTO, 00PATHO 1
CIoxHOH QyHKuHH. [Tpon3BoxHbIe TPUTOHOMETPHIECKHX H
0OPATHBIX TPUTOHOMETPHYECKUX Gynxumii. [TpousBoauble
THIIEPOOIHYECKUX, TIOKA3aTeIbHBIX 1 NOTapu(PMUIECKUX PYHKIIHH.
Jlorapudmuyeckoe mapdepermuposanue. [Tponsromas
creneHHOH dyukimu. Tabmumna IIPOM3BOIHEIX OCHOBHEIX
SIICMEHTAPHEIX (DYHKITHIA. ‘

13

Onnocroponnue IIPOM3BOTHEIE,
AudpepeHIIpyemoit GyHKImmy,
Huabdepennuan Gpysxrmm, [IpaBuia Beraucenus muddepernuana.
Henpepssrocts dopmsr auddepenunana. Ipumenenne

M epenIana B mpuGIHKEHHEX BHIUHC/ICHHESX.

HenpeprisaocTs

14

IIpousBommEIe BBICIIMX TIOPSIAKOR U MX CBOHCTRA.
Auddepentmans: BeCcIX TOPsIKOB.

Teopemsr Pomns, Jlanrpamxka, Komm. Ipasuno Jlonurans.
IlapameTpryeckoe sananue yuxmii, Hudpdeperunporanmue ux.
HessHoe 3ananune dyrkumii u nx Juddepenunpopanne

Hccneoosanue gpynryuii

15

OcHOBHEIE XapaKTepHCTHKH (yrKui. MOHOTOHHEBIE (byHKIMH,
Heo6xomuMerit u nocraTounsii OPH3HAKH MOHOTOHHOCTH.
OxetpemyM yHkmun, Heo6xonumbrii IIPH3HAK 3KCTPEMyMa.
Hocrarounsrit mpu3Hak SKCTpeMyMa (IEPBBIH H BTOPOIA).
HanGoubimee u HaumMeHbInee 3sHaYeHny (ynxmuu Ha otpeske.
Beiykiiocts 1 BorayTocTs KpuBoH. Touku neperu6a. [Tpu3Haxu
BBIIIYKIIOCTH ¥ BOTHYTOCTH (QyHKIMH. [IpH3HaKy Touky neperuba.
ACHMIITOTHI MuHui. BepTukansmas, TOPU30HTAJILHAS U HAKIIOHHAS
ACHMIITOTEL

16

OO6mas cxema uccneoBanms Gynxuwuit. IpuMepsr NIPOBEIEHUS
uccneoBanns QYHKIMI 1 mocTpoeHus rpaguKoB.

Komnnexcusie yucna

L

Kommnexcupie wnca. Anrebpanyeckas u TPUTOHOMETPHYECKAs
(opms1 koMITEKCHOTO YHCTa, JeHCcTBHS ¢ KOMITTeKCHEIME
IHCIIaMH.

BCET'O

17

17

66




Kypc 1 Cemectp 2

n/n

HanmenoBanue paznena
(kpaTkoe comep:kanue)

O0bem HA TeMaTHYECKHI
pasjie/1 mo BuaaM y4eOHoii
HATPY3KH, yac

Jlexmuu
[Ipakruyeckue
3aHATHA
Jlaboparopusie
3aHATHS
CamocTosTensHas
pabora

2

W
NN
wn
(=)}

Humezpanvroe ucuucnenue

IlepBoobpasuas. Heonpenenenusrit uHTerpain. CpoiicTBa
HEOIIPENCICHHOr0 HHTETpaa. Tabnuna OCHOBHBIX
HCOTIPE/IC/ICHHBIX HHTETPAJIOB.

Meroe1 mETErpHpOBaHHS (renocpencTenHOE HHTETPHPOBaHHE
HHTETPUPOBAHHE 110 YACTSM, 3aMEHA TIEPEMEHHOIT).

>

CuereMaTHICCKOE MHTErPHpOBAHTE, HuterpupoBanue npo6uo -
PAMOHATIBHEIX (hYHKITHIA.

Hurerpuposanue TPUTOHOMETPHYECKUX (hYHKITHIA.

Huterpuposanne 1po6HO - TMHERHBIX 1 KBaJIpaTUYHEIX
HppaioHaIbHOCTEH.

Onpenenenneit unTerpan. Beruucierne OIIPEICTIEHHOr O
uHTerpana; popmyina Helorona-Jleit6uuma. CroicTna
OHPEACIICHHOTO HHTEeTpasa. MHTerpan ¢ nepemeHHEIM BepXHHM
IIPEIEIIOM.

Meronp! Berunciienns neonpenenennoro HHTETpaa
(HemocpeICTBEHHOE pHMeHeH e hopmyster Hetotona — Jleit6rnma,
HHTETPHPOBAHKE 1O YACTSIM, 3aMEHA IEPEMEHHON).

HecoGcTBennrle MHTETpaJIbl (IEPBOTO H BTOPOTO Poja).

Ob6viknosennvie Qupepenyuanvusie ypasnenus

3anaun, npuBOASIIKe K U hepeHIHATEHBM YPaBHEHHUSAM,
Hubdepennuansusie ypasHeHus IIEPBOTO mopsaxa. 3anaua Koy,
O6wee pemrenne. Teopema CYLIECTBOBAHHUSA U €IHHCTBEHHOCTH.
IIpocreitmue muddepenimansure YPaBHEHHUS MEPBOTO MOPSIIKA;
TIPOCTEHIHIA THII, ¢ pa3aelIeHHBIMH IICPEMEHHBIMH, C
PasACIAIOIUMHUCS ICPEMEHHBIMH, OJIHOPOIHEIE.

10

JIunetinele muddepenumansabe YPaBHEHHS [I€PBOTO MOPsAIKA
(omHOpOHEIE M HEOoHOponHEIe). MeTos Bapranuu mpou3BosHOlM
TIOCTOAHHOM M METO IO/ICTAHOBKA BepHyIIIH HaX oK IeHs o0mero
PEHICHUST HEOMHOPOIHOTO YpaBHEHHS, SKOHOMUYECKHE
TIPUITOKECHHS.

b

Huddepennuansupie ypaBHeHHs BEICIIIX NOpAAKOB. 3a/1a4ya
Komm. Obuiee pemenue. IIpocteiiiue ciyyan monmKenus
opsKa ¢ GepeHnHanbHEIX ypaBHEHHI,




Jlunetinbie nuddepeHuHATEHBIC YPaBHEHHS BTOPOTO IOpSAJKA.
Jluneitasie oxHOpOIHEIE Juddepennmansanie YpaBHEHHS.

JIunettno 3aBucuMBIe u THHElHHO HE3aBHCHMBbIE CHCTEMBI ()YHKIIHIA,
Onpenemurens Bporckoro. DyHIaMeHTaIbHAs CHCTEMA PELEHHIL.,
JIunelinele onHOpOMHEIC nuddepeHnmansaLie YpaBHeHHd ¢
NOCTOAHHBIMHU KO3 GunmenTamu. JInueiinse HEOJIHOPOIHBIE
nuddepennpanbaEle ypaBHeHus, Crpykrypa obmero pemenns.

13

JIuHelnble HEOHOPOIHEIE TuQQepennuaIbble ypaBHeHHS. MeTox
Jlarpamxa BapHaIyiy MPOH3BONBHEX TOCTOSHHELX peleHus
HEOMHOPOMHBIX YpaBHEHNH. JIuHeHEIe HeoHOPOaHbIE
nuddepennuansable ypapHeHus BTOPOTO NOPAAKA C IIOCTOSHHEIMHA
KO3()QHUIHEHTaMHA U IIPaBOii YACTHIO CHIEUABLHOND BHJIA.
OKOHOMHYECKHE TIPHIIOKEHHS.

14

CHCTeMBI 06BIKHOBEHHBIX au(GepeHNHATEHBIX YpaBHeHHil.,
Hopmanbusie cucremsl. JInneitnnie cucremsr., Jluneitnsie
OIHOPOIHEIE CHCTEMEI C IOCTOAHHBIME K03 dhHIMeHTaMy.
OKOHOMHYECKHE NPHIIOIKEHHUS,

DYHKUUU HECKOJIKUX HepeMeHHBIX

15

QyHKIIH HECKONBKIX ePEMEHHBIX. [1peel (GyHKIHH,
HenpepeisHocTs dymkiuu. YacTHbIe Ipou3BoHLe U YacTHER
nuddepermans:.

16

Homusrit tupdepenrman (yHKIHMit 1BYX nepeMeHHBIX.
Kacarensnas miockocts k mosepxmocty. IIpumenenue nonxoro
nuddeperurana B IpuGIMIKEHHBX BEIYHCIIEHUAX. [ToHbIH
auddepennman GpyHknun » IIEPEMEHHBIX.

17

IIpoussonnkie u b depernnans: premmx HOPSIIKOR (DYHKITUH
HECKOJIBKHUX nepeMeHHBIX. HeoOX0MuMEL B [ocTaToun LI
TIPU3HAKH I0JHOTO MU depennuana. OTbICKaHKe (yHKIHH 110
IONHOMY T epenimany. Venosapii IKCTpeMyM. 3aJjau Ha
YCTOBHBIH 3KCTPEMyM K 3a1a4e Ha Ge3yCIoBHEIH 3KCTPEMYM.
Metox Muoxkuteneit Jlarpamxa

BCEI'O

17 17 66

Kype 2 Cemectp 3

n/n

O6bem Ha TemaTHYeCKHii
paszen mo BuaaM y4qebnoii
Harpy3KH, 4ac

HaumenoBanue pa3nena
(xparTkoe cogep:xanne)

Jlexium
[IpakTHyeckue
3aHATHA
JlaBoparopusie
3aHATHA
CamocroarensHas
pabora

2

(8]
S
wn
(@)

HQucnosvie u pynkyuonansnre paoet. Paowt ®ypee,

Uncnossle psyisl, cXxongmuecs u pacxonsamuecs psusl. CyMma psja.

BGCKOHG‘:IHEU{ I'COMETpHYeCcKas IIporpeccus,
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HeoGxomumbie npusnaxu cxomumoctn psna. l'apMonmdeckuii ps.
Hocrarounsie npuskakyu cxommvocTy psnoB Jlanam6epa u Komu
(pamuKaIBHBILH 1 MHTETrPaJILHEI).

3HaKonepeMeHHEIE AL Hpusnak JleiiGuuma. Pspr ¢
IPOH3BOJILHBIMH YJIEHAMH.

ABCOMIOTHAS | YCIOBHAS CXOIHMOCTE psima. Ilpocreiimue cBoiicTpa
CXOMAIIMXCS PSIIOB.

OyHKIMOHANBHBIE psiEL. TOYKa U 06IacTh CXOIUMOCTH
$ynkuHOHANBHOTO pa. Cymma byHKIHOHATBHOTO psina.
PaBHOMepHO cxonsmmecs PAIIBI H UX CBOMCTBA.

Crenennsle psisl. Pamuyc u HHTEPBAJ CXOAUMOCTH CTEIIEHHOTO
psina. Pansr Tetinopa u Maknopena. Pasoskenue (OYHKIHI B
CTCHCHHEIC psi/ibl. CBOACTBA CTEIIEHHBIX PSIOB. [Ipumenenne
CTCIICHHBIX PSIOB B IPHOIMKEHHBIX BEMHCIICHUSX,

Tpuronomerpuyueckue psyer, Dopmyisl K03 PuIEEHTOR Dypse.
Yenoeus upuxie. Pssr Dyphe JUIL YeTHBIX U HEYETHBIX
bysxnuit, Py ®ypre mi1s Gpysxmmii ¢ TIPOU3BOJIBHBIM IIEPHOIOM.
Pasjioxenue B psasr Dyphe Ha NEPHOIHYECKHE byHKIHY.

Pan Dypre B koMIutekcHO dopme. Uuarerpan Dyphe.

Kpamnbte, KpueouHeliHbvle u noGepxXHocmHble UHmezpaJipl

/BoiiHO# MHTerpa, ero crRoiicTBa, BEraucicnue JBOHHOTO
HHTErpaa.

3amena IIEPEMEHHBIX B JIBOMHOM HHTErpale, ero ITPHAIIOMKEHH 4.

Tpoiinoii uaTerpan, ero crotictsa, Brruncnenwue tpoitnoro
HHTErpalla B pasinu4HbIX CHCTEMaX KOOPIHHAT, IIpunoxenus
TPOHHOI0 HHTErpaa.

Kpuonuneiinsre HHTErpaliel 1 u 2 pona, ux cBoicTBA
Bbruncienne. Qopmyna 'puna.

10

IToBepXHOCTHBIE HHTErpAIEI | 1 2 POJla, X BEIYHCIIEHHE.

11

ITnomans nosepxuoctu. Mpuvenenne KPHBOJIMHEHHBIX U
TIOBEPXHOCTHBIX HHTETPAIOB.

12

®opmyna Ctokca.
Dopmyina Octporpanckoro-T'aycca.

dnemenmul meopuu nons. Bexkmopnuiii ananus.

13

Cxanapnoe none, rpaguent CKaJApHOrO 110115, BexTopHoe more,
BEKTOPHBIE TMHUH. JMBEPIeHIMS H POTOP.

14

ITotox BexTOpa yepes IIOBEPXHOCTE, TeopeMa OcTporpaackoro-
laycca. [upkymaums u Buxps BCKTOPHOTO moJis, Teopema CTokca,
bopmyna I'puna.

15

CrenmanbHele BUABI BEKTOPHEIX MOTICH (moTeHIMANBHOE,
COJICHOHJIATIEHOE, TAPMOHHYECKOE).

Inemenmol meopuu ynxyuii komnnexcroii nepemenHol

16

DYHKIHSA KOMIUIEKCHOTO epeMenHoro. IIpeaes u HenpepLIBHOCTS.

(@)

17

Hubdepernyporanue u HHTETPUPOBAHKE DYHKIMNA KOMITTIEKCHOTO
IIEPEMEHHOT0.

BCEI'O

17

34

101

Ipumeuanue. g KOMOHKY «camocmosmenvras pabomay 6xooam noo

AEKYUOHHBIM, NDAKMUYECKUM, 1a60PAMOPHBIM 3aHAMUSM.

2O0MOBKA K
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4.2. Tlepeuensn J1200PaTOPHBIX 3aHATHIT ¥ 00beM B uacax
Vuebnvim nnanom ne npeoycmompero

4.3. Copepixanne Kypcosoro npoexTa/paboTer’
Yuebuvim nnanom ne npedycmMompeno

4.4, WupuBuayanabHble JoMamane 3aganus’

HuauBuayasabHoe foMamHee 3aganne Ne |,
Bapuanm 1.
3adaua 1. TlpoBeputs coBMecTHOCTE CHCTEMBI YpPaBHEHHH U B ClIy4ae
COBMECTHOCTH PEIIUTE ee 110 popmynam Kpamepa.
Zx] T 3JC3 = -—9,
Xy +5JC2 T X3 =20,
3x;+4xy + 2x3 =13,
3adaua 2. TIpoBepuTH COBMECTHOCTD CHCTEME YPaBHEHHH U B cliydae
COBMECTHOCTH PEIIUTSH €€ C IIOMOIILI 00PaTHOlM MaTpHIBI.
3x] +4JC2 —2x3 =]],
2x1 —x3 —x3 =4,
3x] —-2)@ o 4JC3 =11
3aodaua 3. TIpoBepuTH COBMECTHOCTS CHCTEMBI YPaBHEHUI U B Cllydae
COBMECTHOCTH PEILHTh e MeTonoM ["aycca.
2x] — X2 —-3JC3 =0,
3xp+4x) +2x3 =1,
X +3x) +x3 =-3.

Bapuanm 2.
3aoaua 1. TIpoBepuUTs COBMECTHOCTS CHCTEMBI ypPaBHEHHUH U B cllydae
COBMECTHOCTH pemmTs ee 1o Gopmynam Kpamepa.

Xj+9xy)—6x3=-15,
3x;+xy+4x3=13,
2x; = 3xy +x3=9,

3aodaua 2. TIpoBepUTH COBMECTHOCTE CHCTEMEI ypaBHEHUI! U B cIyuae
COBMECTHOCTH PEIIUTS €€ C TIOMOLIBI0 06paTHOM MaTpPHIIEL.
= 3)61 £ 5x2 +6x3 =-§,

3x1 +x2 +JC3 =-—4,
x] —4x2 —-ZJC3 =—9.

3 Ecrmu prinonmenue kypcosoro npoexTa/kypcosoii paboTht Her B yueBHoM TUIAHE, TO B AAHHOM pasfene HeoGXoauMo ykasats «He NPEYCMOTPEHO yueBHbIM iaHoM»

4
Ecnu BeImosnuenne pacdeTHo-TpaduIeckoro 3aﬂaHH}I/HH)1HBH,II,yaIl};HOI'0 AOMAIIHETO 3aaHKA HET B yueGHOM
TIaHe, TO B JAHHOM paszene HeoGX0MHMO ykasatk «He npenycmorpeno y4eOHBIM MIaHOM)
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3adaua 3. TIpoBEPUTE COBMECTHOCTE CHCTEMEL YPaBHEHHII U B cllyyae
COBMECTHOCTH PeINTh ee MeTogoM ['aycca.

4.7(,'1 —xZ ‘——-6,
3.7(7] +2JC2 +5x3 =-]4,
X7 —-3X2 +4JC3 =-]9

WunuBuayansHOe qoMalisee 3aganue Ne 2

Bapuanm 1
3adaua 1. TIpejcTaBUTE KOMIUTEKCHEIE YHCIIA B TPUTOHOMETPUYECKOM BUJIE:
Z1=3+5,1i; Z2=3+7i
3aoaua 2. Pemuts ypasuenus: x* + 81 = ¢ X -x+2=0
3adaua 3. Tlpusecrtu YPaBHEHUS NPAMOU K BHJLY YPABHEHUM C YITIOBBIM K03 (]-
bunuenTom: 4x -2y +3 =0, Sx+3y-9=0;x+3y=0;2y-8=0
3aoaua 4. Tlpusectn CJICAYIOIINE YPaBHEHUS IIPSIMOM K BUAY ypaBHEHHi nps-
MBIX B OTpe3Kax: 2x - 3y + 7= () y=x-1
3adaua 5. Jlnaronamu pom6a, paBHEle 4 1 10 eIMHHLAM IJTHHEL, IPUHATE 33
OCH KoopanHat. HaliTi ypaBHEeHHs CTOPOH 3TOr0 pomba.
3adaua 6. Haiitu ypasuenue IIPAMOH, poxonsmeit yepes Touky (-2 ; 0 ) na-
PalIeNIEHO NPAMO#i coenuHsomel Touku (- 1 ; -2 Ju(4;3)
3aodaua 7. Haiitu ypaBHeHue NPAMOH, IPOXONANIeH Yepes Touky (-2 ; 3 ) niep-
NCHIHUKYIIAPHO NPAMOK coeyuusromeit Touku (-1 ; -5 ) u (1;-1)

3aoaua 8. ]laubl BepmuHEI HeTBIpEXyTobHUKa ABCD ¢ koopauHatamu A( 6; 3 ),

B(1;3),C(-4;-2),D(4;-3 )- Haiitu Touky nepecedenus ero nuaronaneii u
TaHTeHC YIIa MeXAy HUMH.
3adaua 9. Haiitu niavuen CTOPOH H BHYTPCHHHE YTIIBI TPEYTONBHHUKA ¢ BEPILIH-
Hamu: A(-42;5),B(2;2), C(-1;-4).
Bapuanm 2

3adaua 1. TIpencTaBUTH KOMIIEKCHbIE YMCIA B TPUTOHOMETPHUYECKOM BHUIIE:

Z,=-1,7-1i; Z,=-2-3i
3adaua 2. Pewnts ypaBHeHus: x°+ 1 =0 3x° - 3x+1=0
3adaua 3. TlpusecTu ypaBHeHus IPAMO¥ K BUZy YPaBHEHUI C YTIIOBLIM K0a(-
¢unuentom: 3x + 2y - 6=0;2x-3y—6=0;x+0,5y=0;y-2=0
3adaua 4. Tpusectn cnenyromme YPaBHCHUS NIPAMOK K BUIY ypaBHEHHME TIpsi-
MBIX B OTpe3Kax: 3x - Sy + 15=0 y=3x-6
3adaua 5. [lnaronanu pomba, paBHbIe 12 M 6 eMHEIAM JJIHHEL, IPUHSTH 32
OCH KoopAuHaT. Haiiti ypaBHeHus cTopoH 3Toro poMGa.
3aodaua 6. Haiitu ypasrenue IPSMOH, POXo/ismeit yepes Touky (3 ; 2 ) ma-
PAJIICIBHO MPAMO# COeUHAIOMEH TouKH (2 ; 4 Ju(-1; -2)
3adaua 7. Haiitu ypasuenue IPAMOH, poxonsmieit yepes Touky (- 1 ; -3 )
HEPIICHAMKYIIAPHO HPAMOM COeIMHSIOMEN TOYKH (3;1)u(4;-3)
3aoaua 8. Jlanwb Bepurvne HCTBIPEXYToNbHIKa ABCD ¢ KoOpAHHATAME A(1;
-5),B(3;-3),C(3;1),D (-2 s 2). Haiitn Touky nepeceuenus ero
AHAroHalled ¥ TAHIE€HC YTIIa MEKIY HIMH,
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3adaua 9. Haiitn rmies CTOPOH U BHYTPEHHHE YIVIbI TPEYTOJIbHAKA C BEPILH-
Hamu: A(-1;1),B(2,7),C(5; 1).

HunuBuayansHoe gomamnee 3agaHue Ne3,
No 1.

Berauciuts unterpan
1 1
[ a1 Bt 2 |
X x

No2,

Beraucants unrerpan

J dx
Sx+2

Ne 3,

C nomouisro MeToa MHTETPUPOBAHUSA MO YaCTSIM BEIYHCIIHTE HHTEPal

fxz cos xdx

Ne 4,
Beraucnuts unTerpan
J % dx
(x - 2)(x -3 )
Ne 5.
Berauciuts unrerpan

} dx
ol +x

Ne 6.
Haiiti niomans ¢uryper, OrpaHUYEHHOUN JTUHHIMU

y= x? , y=2-— x?
Bapuanm 2.

Ne 1.

BEIYUCINTE HHTErpan

1 1
| R A S
Jx 4.3
Ne2.
Beraucnuts nnTerpan
J- dx
2-3x
Ne 3.
C nomorsio MeTona WHTETPUPOBAHHSA 10 YACTAM BBIYHCIIUTE HHTerpai
j x2 sin xdx
Ne 4,
BEaycnuTs unTerpan
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J' 2x+3 dx
(x - 2)(x + 5 )
Ne 5.
Bbraucnuts unTerpan

[,
oNx+1

Ne 6.

Hatitu momans durypsr, OTpaHH4YeHHOM JTHHUAMH
y= x? , y=2-— x?

S. ONEHOYHBIE MATEPHAJIBI /1151 IIPOBE/IEHI ST TEKYILETO
KOHTPOJIs], IPOMEKYTOYHOM ATTECTALIAN

S.1. Peasinsauusi Komnerenuuii
1. Komnerenuun YK-2. CriocoGen OMPEAEIATE KpYr 3ajia4 B paMKaX IIOCTaBICHHOM LeTH u
BBIOHPAaTh ONTHMANBHbIE CIIOCOBHI HX PEUICHHS, MCXOAS U3 JCHCTBYIOIIHX IIPABOBBIX HODPM,
HMCIOIIUXCSA PECYPCOB U OTpaHHYEHHIA,

Hanvenopanwe unymkaropa noctmkenns
Hcnonpsyemsle cpenctpa oneHnBanms
KOMIIeTEHIIUH
YK-2.1 UWnenrnduxaums upodumpmsx 3ayer
3a7a4 NpoecCHOHANBHOM aesTebHOC-
TH
YK-2.2 TIlpencranenne mnocrasienHoM 3auér
3a1a49H B BUJI€ KOHKPETHEIX 3aaHmii
YK-2.3 Omnpenenenue morpeGHOCTH B 3auér
€cypcax Julsl pelieHus 3anay
VK-2.5 Cocrasnenue mocieoparenHo- 3auér
CTH (IrOPUTMa) PENIEHHUS 3a1a4H

2. Komnerenmua OIIK-1. CriocoGen pemare 3aa4i Npo(YeCCHOHANBHON NeATeIbHOCTH Ha
OCHOBE MCIOTB30BAHHS TCOPETHYECKUX M NPAKTHIECKUX OCHOB €CTECTBEHHBIX M TEXHMUYECKHX
HayK, a TaKk)ke MaTeMaTHIeCKOr0 anmapara.

Haunmenopanue HUHJIHKATOPa AOCTHKEHHS

Hcnonssyemsie cpeeTBa onenupanus
KOMIIETEHIIHHU

OIIK-1.6 Pemenne HHXXEHEPHBIX 3a1ay OK3amen
C TIOMOIIBIO MAaTEMaTHYECKOr0 ammapata
BCKTOPHOM  anreOphbl, aHATHTHYECKOMH
I'COMETPHH U MaTeMaTHYECKOTO aHAJIH3A.

OIIK-1.7 Pemenne YPaBHEHHH, Ok3amen
ONKCHIBAIOMIMX OCHOBHBIC (u3nueckue
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IIPOLECCEI, C TPUMEHEHHEM METOIOB
JUHEHHON anreOphl H MaTeMaTHYecKOro
aHaJIu3a.

OIIK-1.8 OGpaborka pacueTHbx u 3auér
OKCIIEPUMEHTAILHEIX aHHBIX BEPOATHO-
CTHO-CTATHCTHYECKHMHU METOIAMH.

OIIK-1.9 Pemrenue HH)XXEHEPHO- 3ayér
TEOMETPHYECKHX 3a1a4 rpaduuecKAME
crocobamu.

5.2. Tunoseie KOHTPO./IbHBIE 32JaHUS ISl TPOMEsKYTOYHOI aTrecTaluu

3.2.1. [lepeyeHb KOHTPOIBLHBIX BONPOCOB (THIOBLIX 3aaHMIi)
At 5k3ameHa / nudypepenunpoBaHHOro 3aueTa / 3a4eTa

Ne HaumenoBanue E
Conep:xanue Bonpocos (THIOBBIX 3a1aHuii)
n/n pasiena TUCHHIITHHEBI
L, nemenmot 1unelinoi 1. Omnpenenenne MaTpuieL llopanox matpunsr.
anzedpol u ananumuyeckoi Ksanparnas marpuma.
2eomempuu 2. Kakyro MaTpuIty HassBaroT CIMHUYHOH, HYNIEBOH,

TpeyronsHoi? [Tpumep.

3. Cnoxenue MaTpHull. YMHOXeHHe MaTpHUIBl Ha
qucio. [Tpumep.

4, YMHOXeHHe Matpui. [lopsiok npouseenenus JIBYX
Marpuil. [Ipauno ymuoxenus.

5. TpaucnonupoBanue Marpuusl [Topsgox
TPAaHCIIOHHPOBAHHOM MAaTPHIBI.

6. Onpenenutemu BToporo u TPETHETO MOPIIKOB.

7. Yro Ha3BIBAaETCS MHHOPOM H anreOpamdeckum
JIOTIOJIHEHHEM ?

8. Csoiicta onpenenurereit,

9. O6parHas Matpua. ATNTOPHTM eé BEIYHCIIEHHS.,

10. Panr marpuipr.

11. Onemenrapurie npeoOpa3oBaHHsA MAaTPHILEL

12. IlpuBeneHne MaTpuus! K CTYNIEHYATOMY BH]TY.
[Tpumep.

13. Jluneitnas KoMOMHanwus cTpok. JIuHeitno
3aBHCHMBIC H JIHHEHHO HE3aBHCHMBIE CTPOKH.

14. Jlatb onpenenenue cucrems u3 m JIHHEHHBIX
YPaBHEHUH C N HEH3BECTHEIMH. BektopHo-
MaTpHYHas (popMa 3aIicH CHCTEeMBI THHEHHEIX
YPaBHEHHIA,

15. Merox obpatHoit MaTpuipL. Teopema Kpamepa.

16. Meron I'aycca.

17. Cucremsl nuHeiHBIX OJIHOPOJIHBIX YpaBHCHHMIA.

18. Bextop. Jlmuua BekTopa. KosmineapHele BekTOpEL
Hynesoit BexTop.

19. Cymma BekTopos.

20. Ckanaproe npomssenenne. Yron MEXTY
BEKTOPaMH.

21. n-MepHSI BekTO. BekTopHOe mpocrpancTso.
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22,
23.
24,
235.
26.
27.
28.
29,

30.

OpToroHansHOCTh BEKTOPOB. OproHOpMHEpOBaHHbII
baswuc.

JInueitneie oneparopsl. JIeHcTBUS Hal JIHHEHHEMU
OIIEPATOPAMH.

CoGCTBeHHBIE BEKTOPEI M COGCTBEHHbIC 3HAYCHISL.
YpaBHeHHE MpAMOiL, IpOXOaSmIIeit yepes JaHHYIO
TOHKY B TaHHOM HANpaBleHUH. Y paBHEHHUE IIy4Ka
TIPSIMBIX.

YpaBHenHE IpAMOi, Ipoxoasmei 4yepes JiBe
JTaHHBIC TOYKH,

YpaBHeHHE IPSIMOIi B OTpe3kax.

OGmee ypaBHeHne npsmoi.

YcnoBus napannensHoOCTH U NEePIEHANKYTISIPHOCTH
JBYX IIPSIMBIX.

YpaBHeHHe IJI0CKOCTH B npocrpancTse. [Ipsmas B
IIPOCTPAHCTBE.

Beeoenue e

[am—y

[TonsiTHe MEHOXECTBA.

Mamemamuyeckun ananus | 2. O6beaunenue, [IepeceYeHne, pasHOCTE MHOYKECTB,
Jlonojinenue MHOKeCTRa.
3. AGcomorHas Benuunna.
4. Tlonarue ynxrmn. O6nacts OTIpEIENIeHMS],
00J1aCTh 3HAYEHHIL.
5. UYETHOCTh M HEUETHOCTD Gy, MoHOTOHHOCTS
byuxHH.
6. OrpaHHYEHHOCTH M MIEPHOIMIHOCT GbyHKIHH,
7. Cnoxnas GyHxius,
8. Tlousatue snemenTapHOil ¢ynxmun. [pumepsr.,
Hugppepenyuanvuoe 1. Tlonarue muddepernnana byHKIHY.
ucuucnenue yuruyuii oonoii | 2. CroiicTsa anddepennuana.
nepemenHol 3. Tloustue o muddepennnanax pecmmx HIOPSIIKOB.
Hcceneoosanue pynryuii 1. Onpenenenwe Bospacraromeii u yOBIBarOIIEH
dynxumit. ITpusHak MOHOTOHHOCTH byHKIHH,
2. Ompenenenue JNOKaILHOrO 9KCTpeMyMa (hyHKIIHH.
Heobxomumoe u JOCTaTOYHOE YCIIOBHS
SKCTpeMyMa.
3. Omnpeneneuue BBIIYKJIOCTH (YHKIME H rpaduxa
(GyHkuun Ha unTepBaNe. Toukn neperuba GpyHKumn
u rpaduxa ¢pynkunn. Heobxoaumoe u goctatounoe
YCJIOBHA TOYKH neperuba rpaduka.
4. OO6wmas cxeMa HcCiIeI0BaAHHS GYHKIMH ¢ HOMOMIBIO
IIpEENOB H TIPOM3BOJHEIX. IMoctpoenue
CXCMAaTHYCCKHX IpaduKoB QyHKIHiA.
Komnnexcnvie yucna 1. KoMmekcHele unca. Onpenenenne. OcHOBHEBIE
JEUCTBHS.
2. VsBreueHHe KOPHS H3 KOMILIEKCHOTO YHCIA 1
BO3BE/ICHHUE B CTeNCHb. Myaspa Gopmya.
3. KommekcHsie yncia, Dopmyia Diinepa.
Humezpanonoe ucuucnenue | 1. IlepsooGpasnas dhynximmy.
2. Onpenenenue Heonpe/eeHHOro HHTErpaja.
3. CsoiicTBa HeONpeEIEHHOTO HHTerpana.
4. Tabmuna uHTerpaos.
5. MeTon 3aMeHBI IepeMeHHOi.
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MCTOZ[ HHTETPHPOBAHHUS IO YACTIM.

7. HWHTerpuposanmne NPOCTEHINX PAMOHATBHEIX
Ipobeit.

8. Hurerpupoanue HEKOTOPBIX BHIOB
HPpaHOHAIBHOCTEH.

9. MHurerpuposanue TPUTOHOMETPHYECKHX GYHKIUIL.

10. 3agaya o mromanu KPUBOJIHHEHHOH Tpanemnuy.

11. Tlonstne uHTErpANEHOM CyMMBL.

12. Tlonste onpenenensoro HHTEerpaja.

13. Csoiictra onpenenennoro HHTErpasa.

14. Harerpan ¢ nepemenasmM BEPXHUM TIPEIEIOM.

15. ®opmyna Hetotona-Jleii6uua.

16. 3ameHa nepemenHoit n (opmyna unterpupopanus
110 JacTsM B OIIPe/IEIEHHOM HHTErpae.

17. Beramcrenue momanei mockux ¢uryp.

18. Brruncnenue 06beMoB Ten BpaLICHHS.

19. HecobcTBennsle HHTETpalibl ¢ OECKOHEYHBIMH
Npe/ielaMi HHTeIPHPOBAHHUS.

20. HecobcTBenHbIE HHTETPAJIbI OT HEOrPaHHYEHHBIX
(QyHKIHIA,

ObvikHOGeHHbIE 1. OcHoBHbIE MOHATHS B nuddepeHnuatbHbIX
oughghepenyuanvrvie YPaBHEHHSX.
YpasHenun 2. OG6mee u yacTHOE pemenHus nuddepeHnnanEHOro
YypaBHEHHS,

3. Muddepenunansusie ypapHenuns TIEPBOTO MOPAIKA.
Teopema o cymecTBoBaHNN U eTUHCTBEHHOCTH
peIIeHwus.

4. Hemonnsle muddepernmanshbie YpaBHEHHS
MEPBOIo MOPsAIKA.

5. VpaBHEHHS ¢ pa3HensIomuMucs TIEPEMEHHBIMH.

6. OnHopomusle MU epeHnUaTbHEe YpaBHEHUS
NIEPBOIro MOPsIKa.

7. Jluneitnbie quddepernuanbabe YpaBHEHUsI
HIEPBOI0 HOPA/IKA.

8. Jluddepennuansurie YPaBHEHHMsI BTOPOTO TOpPsIIKa,
AOIYCKAIOIIHe MOHMKCHHE TIOPSIKA.

9. JluneiiHbie 0HOPOMHBIE nuddepennuansapIe
YPaBHEHHS BTOPOT'O MTOPAIKA C IIOCTOSHHBIMH
kosdpdunuentamm.

10. Teopema o kopHsx XapaKTEPUCTHYECKOTO
yYpaBHEHHS.

11. Jluneitnere HeomHOpoHBIE mubdepeHanbHbIe
YPaBHEHHS BTOPOT'O MOPSA/IKA C MTOCTOSHHBIMH
Kosddunuentamy.

12. Pemenve nuneiinoro HEOJIHOPOHOTO
M PEPEHIHAIBHOTO yPaBHEHNS ¢ MHOTOWICHOM B
IIpaBoOH 4acTH.

13. Pemrenue muneiinoro HEOHOPOIHOTO
AU PepeHIHAIEHOTO YpaBHEHHS ¢ IIPAaBOH YacTbIO
Buga Ae™

14. Pemenue nuueitnoro HEOIHOPOIHOTO

At bepeHImAaTBHOTO ypaBHeHUs ¢ IPaBOH YacThIO
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BHNa acos fx + bsin fx .

8. DYHKYUU HECKONbKUX 1. Onpenenenne npenena (GDyHKIMH HecKOMbKHX
nepemeHHbIX IIEPEMEHHEIX.
2. Omnpenenenne HempepsIBHOCTH bysKIIHH
HECKOJILKHX NepeMEHHEIX,
3. YacTHBIe IPOM3BOMHBIC (YHKIIMY HECKOILKUX
IIEPEMEHHEBIX.
4. IuodepeHnnan GyHKIHAN HECKOIBKIX
MIEPEMEHHBIX,
5. DKCTpeMyM (yHKIIHH HECKOIBKHX IIEpEeMEHHEIX.
6. YacTHble mpou3BoHEIE BTOPOTO MOpsKa.
7. IlocTaTo4HOE yCIoBHe SKCTpeMyMa (QyHKIHE JBYX
IepEMEHHEIX.
8. Hambonsiee n HaumeHsIIee 3HAYCHHS dyHKIMH
HECKOJIbKHX NePEMEHHBIX.
9. _VcIIoBHEI sKCTpeMyM.
8, Yucnoevie u 1. Omnpenenenne uncnosoro psna.
QyuKyuonanshvie paowr. 2. Omnpenenenue cxopsierocs pana.
Paoer Dypee. 3. CsoiicTBa cxomsmmxcs psaos.
4. HeoOxoIuMBIi IpH3HAK CXOIMMOCTH.
5. Tapmonnueckwmit psiz.
6. IlpusHak cpaBHeHHs.
7. TlpenenbHEBI npu3Hak CpaBHEHHA.
8. Ilpuznak [Janambepa.
9. HHTerpabHbIil MPU3HAK CXOTMMOCTH.
10. TIpuznaxk Jlei6uuna.
11. Jloctato4nsrii IIPH3HAK CXOIUMOCTH
3HaKONEPEMEHHOTO psiia.
12. O6nacTh cXOMMMOCTH CTeNEeHHOro psna.
10. | Kpamnuie, Kpueonuneiinvie u | 1. J[BoiHOMN HHTErpa: onpeneieHne, CBOHCTBa,
no6epxXHoCmHble UHmMeZpans TE€OMETPHYECKHIT CMBIC]T,
2. Ilepexon K MOBTOPHOMY B ABOMHOM HHTeTrpaie.
3. 3ameHa nepeMeHHBIX B BOHHOM HHTErpaje.
HBoliHolt HTerpan B NOJIIPHBIX KOOPIHHATAX.,
4. Tlpunosxxenus qBoHHOrO HHTErpana.
9 TpOﬁHOﬁIHHBFp&HZOHpeﬂeHeHHe,CBOﬁCTB&
FEOMETPHYECKHUI CMBICIT.
6. Ilepexon x TIOBTOPHOMY B TPOHHOM HHTErpase.
7. 3aMeHa epeMeHHbIX B TPOHHOM HMHTETrpaJe.
Tpotinoii unterpan B IUTHHAPHYECKHX U
chepryeckux
KOOpAMHATAX,
8. Tlpmnoxenus Tpoiteoro UHTEIpana.
9. KpusomnHeiinsie uaTerpas
10. Kpuronuneiingii MHTErpai nepBoro poja,
CBOMCTBA.
11. Berunciienne KpuBoIHHEHHOTO HHTerpaa rnepeoro
pona.
12. KpuBonunelnsii HHTETpal BTOPOro poja,
CBOMCTBA.
13. Beruucnenue kpuBommHeHHOrO HHTETpana BToporo

pona.
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14.

15.

10.

16.

17.

18.

19.

20.

2L

22.

®opwmyrna I'puna. Bruncnenne momaneii
IIOMOINBIO KPHBOMHEHHO HHTErpaa.

YCI0BHAS HE3aBHCHMOCTH KPHBOTHHEHHOTO
HHTETrpaja OT IyTH HHTETPHPOBAHHUS.
IIoBepXHOCTHEIE HHTErpaTEl

IoBepxHocTHEIA HETErpa 1 poxa, cBOHCTEA.
Brruncnenne nosepxuocTHOrO HHTErpasia 1 pona.
IIpunoxenus moBepXHOCTHOrO HHTerpana 1 pona.
OJIHOCTOPOHHSAS H ABYCTOPOHHS IIOBEPXHOCTH,
Cropona nosepxHocTH.

[loBepxHOCTHBII HHTErpan 2 poxa, CBOMCTRA.
Brraucnenne mosepxuocTHOro HHTErpana 2 poja.
CBsI3b IOBEpXHOCTHBIX HHTErpasoB 1 1 2 POJIOB.
®opmyna Ocrporpaznckoro-Taycca. [Mpunoxenus
[IOBEPXHOCTHOI'O HHTErpaia 2 pojia K BEIYUCIIEHHIO
00BEMOB.

. ®opmyna Ctokca

8

Inemenmer meopuu nona.
Bexkmopuouii ananus.

Omnpenienenne notennmana u moTeRMMATLHOTO
BEKTOPHOTO I10JIs1, TUBEPreHIIUs BEKTOPHOTO TIOJIS,
€ro poTopa, UUPKYJIANHH, IOTOKA Yepes
noBepxHocTe, Oneparop I'amunbToHa
Dopmyina 'aycca-OcTporopanckoro
(10Ka3aTeNbLCTRO I IPOCTEIX obuacreit)
®opmysa CTokea (T0Ka3aTenbCTBO IIpH
AOIOJIHMTETBHOM YCIIOBHH Ha IJIaAKOCTh
IOBEPXHOCTH

Omnpenenenne 01HOCBA3HOTO MHOXKECTBA B R3.
ConvHOMAaNBHOE BEKTOPHOE mOTE. Kpurepnii
COJTHHOHAATLHOCTH.

1Z;

Inemenmer meopuu ynryuii
KOMNJIeKCHOTI nepeMeHH o

L

S e

= 0 % N o

1L

13.

14

15.

Komrmiekchsie yncna. Anre6panyeckas tbopma
3anucH. KoMIiekcHas I1ocKoCTs. Onepanun Hax
KOMIUIEKCHBIMH YHC/IaMH.

Tpuronomerpudeckas i mokasatensHas bopma
3anucH. Bo3pesieHue B cTeNeHb W H3BICUYCHHE
KOpHS U3

KOMIUIEKCHOTO YHCJIA.

TlonATHe YYHKIMM KOMILIEKCHOTO IepPEMEHHOTO.
[lokasarenshas dynkis.

Jlorapudmurgeckas dynxius,

Crenennas pyHkmus.

Tpuronomerpuueckue dysxmy.
I'nnepGonuyeckue ynkum.

. OGparHble TpHroHOMETpHYECKHE H

runepbonyeckue GpyHKIHm.
IIpenen. HenpepriHOCTE.

. IIpousBonmnas. Yenosus Komm-Pumana.

AHanuTHYeckas QyHKIHSL. I"apmMonnueckue
ynxmun. Tndpepenuman.
I'eoMeTrprraeckuii cMbIc IPoH3EOAHOIA.
Kongopmusie otobpasxenns.

Hurerpan ot ¢pynknum kommiexcroro
IICPEMEHHOT 0.
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16. Berancrenue unterpana.
17. Teopema o HezapncuMOCTH HHTETpaia oT
aHAIMTHYECKOH QyHKIHHK oT myTH WHTETPHUPOBAHHS

Bonpoce! k sk3ameny (3 ceM.)

Psn. Cxomumocts psna. Cymma psina

Heobxonumsrit npusnax cxomumocty

1-#, 2-1 npusHaku cpaBHeHHS

lpusnak Jlanambepa

[Tpusnak Komu

HHTerpanbHbIi IpU3HAK CXOMUMOCTH
3HaKouepeRyIomuecs psinel. IpusHax Jleit6Huna
Crenennsie psins1. UHTepBa cxoMuMocTy. Paauyc cxonumocTr
9. Psn Maknopena

10.Pasnosxenue B psn Maknopena ¢yukmum y=e*
11.Paznoxenue B psix Maknopena ¢yukuun y=sin x
12.Paznosxenue B psn Makiopena GyHKIMH y=cos x
13.Pasnoxenwe B psn Maxiopena dynxuun y=(1+x)"
14.Pasnoxenue B ps Makiopena Gyakumn y=In(1+x)
15.Ilpumenenne psigos B mpuGIHKeHHbIX BBIYHCIICHUIX
16.Psiner @ypre.

© N U AL

17.Ilpumenenue u TCOMETPUIECKHH CMBICI IBOMHOIO MHTErpasa

18.CpoiicTBa mBOiiHOrO HHTErpasa

19.Berunciienne qsoiiHoro HHTerpaja

20.3ameHa lepeMeHHBIX B IBOMHOM UHTErpase

21.BeI4ncIeHHe reOMeTPHYECKX BETHIHH IIPH TIOMOIY JBOIHOTO
UHTerpasia

22 .Breruucienue (bH3UYECKUX 1 MEXaHHYECKUX BEJIMYHH IIPU TTOMOIIH
ABOMHOTrO MHTerpana

23.0Onpenenenue TpoitHoro HHTerpaiia. Ero Beraucnenue

24. ITununapudeckue U cdeprdeckue KOOpZIMHATEI B TPOMHOM HHTErpaste

25.TTpunoXeHus TPOHHOro HHTerpaja

26.ludpepertmansusie ypasaenus ¢ Pa3IEIAIOMIUMHUCS ITepEMEHHbIMA

27.0nHoponHbIe nHbBepeHIHATEHELe YpaBHEHHS

28.JluneliHble ypaBHeHHs. yYpaBHenusa bepHyiiu

29.Vpasrenus Jlarpamka u Knepo

30. Tuchpepenmansupie YPaBHEHHsI BTOPOTO MOpsiaKa
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31.Kommexcusle yncia. OcHoBHEIe nonsTHs. I'eoMerpuyeckoe
M300pakeHHe KOMILIEKCHBIX THCEL.

32 KpuBonuHeiigsie MHTETpansl 1 ¥ 2 poxna, ux cBoOHcTBa U BBIYHCJICHHE.

33.IlpunosxeHus KpuBoOIMHEHHOIO uHTerpaa 2-ro poga. ®opmyna I'puna

34.IloBepxHOCTHBIE UHTerpaisl 1 u 2 poga, UX BEIYHCIICHHE

35.IIpunoxeHus MOBepXHOCTHOTO UHTerpana 1-ro poxa

36.CBA3b MOBEPXHOCTHBIX UHTETpanoB 1-ro u 2-ro pona

37.®@opmyna Crokca. Dopmyina Octporpanckoro-Taycca.

38.CkanapHoe moste, rpaguenT CKalspHOro 1mosist. BektopHoe rnoe,

BCKTOPHBIE THHUHA.

39.Ilotok BekTOpa uepes TOBEPXHOCTS, TeopemMa Octporpanckoro-Taycca.
40.Crenuansale BHIbT BCKTOPHEIX MOIEH (MOTeHUHAIBHOE,
CONICHOMANIEHOE, TAPMOHHYECKOE).

5.3. Tunoseie KOHTPOJIbHbIE 3alaHus (MATEPHAJIbI)
AJIS1 TEKYUIET0 KOHTPOJISI B ceMecTpe

TecroBble 3aganns aus onenkn OCTATOYHBLIX 3HAHH

YK-2

OIIK-1

1. Kakas u3 ynknuit sensercs gernon
8) f(x)=x"x;

6) f(x)=2"+27

B) /(x)=|x-x;

r) f(x)=x-5e".

2. DNeMeHTaMH HaTypaTbHBIX YHCe)T
ABJIAETCS ...

a)0

6)9

B) -3

) 11

3.Tlycre X3y a, —panc
TOJIOKUTEBHBIMY YICHAMH, H
CYIIECTBYET KOHEUHBIH peen

lim 2nts = | Torza no npusnaxy

n—dos dgp

Hanambepa psin cxomutes, eciu
a)l=1

0)/>1

B)l<]

o 4Gy |

1. TIpousBoanas gacTHOrO :2:—:—: paBHa ...
l6x — 6
(42— 1)2
2
dx — 1

a)

6)
2z
B~ (4—1)?
>
(4x— 1)?

r)

2. KaxoBa BeMuuHa rpajuenta CKaIapHoro nous U

=x2—y2+yz—x13T0t{KeA (1,0,-1)?
a)-1
0)1
B) 0
r) V2
3. O6uiee pemenne nuddepennmansnoro ypasnenus
¥"' = sin 3x umeer Buy ...
1 By
A)y= — 5 cos3x + -Z—x2+ Ea% + oy
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4.Bomm z, =2=1i, z, = 3+, 10
21 *22 paBHO S
a) 6— 5

6) 7—i
By 5—1{
r)5+4i

5. SIBnaercs mu hynkmus HEMPEPLIBHOM

x+4,x(-1
J @)= {xz +2,x=2-1
a) 1a; 6) Her.

6. llannas Gymukuus sengercs
KOMIO3HIIHEH HECKONIBKMX (DYHKIMIA

JS(x) =4/lg(sin xz)

a) 9eTbipex ) Tpex  B) maTH T) IByX

7. O6nactblo onpenenenus dyHKIHH

y=InVx—5 gapnsercs IIPOMESKYTOK
2) (05 0);  6) [S;+w);  B) (5, o0);

00, +00),

r) (-

8. ana
bynkmmst y = Vx2 — 8x + 16 — 4. Torna

ee 0011aCTRIO 3HAYEHHIT SBIACTCS
MHOJECTRO ...
a) [4 +o0)

6) (0; +o0)

B) (—o0; +00)
1‘) [—4; -{—03)

9. I'paduik pyHKmmu y=mf(x) ectb rpadux
y=1(X)...

a) Ipur m>1 cKaTeit B m pa3 BOoJIb ocH
Oy

0) mpu m>1 cxarTeli B m Pas BIOJE ocH
Ox

B) IpH m>1 pacTARyTHIf B m pa3 BIoJIb
ocu Oy

T) IpH m>1 pacTAHyTEIf B m pa3 BIOIb
ocu Ox

10. Obnacteio onpenenerus byHKIHH
_In(1+x)
&=

a)(-1,1) u (1,400);

SABJISETCS IPOMEIKYTOK

b)y = ;i—cnsSx-l— c
1 C, ,
B)y= 5—7—5115395-!- % + 24 o
C; ,
r) y= cos3x+ 3% p -

4. Pemmennem T depeHnnanTbHOro YpaBHEHUS y° —
y = " apnserca pyuxmus

a)y=e¢"+C

0) y=xe*+C

B) y=(x + C)e*

r)y=x/e"+C

5. OnHOpOHOMY I GepeRnEaEHOMY YpaBHeHH IO
BTOpOTo mopanka y"-3y'-y=0 cootsercTByeT
XapaKTEePHCTHYECKOE YPaBHEHHE . ..

8 =33 -T=0

6) A*-34+1=0

B) A*-31=0

)32 +24-1=0

6. 3HaueHue npenena lim

X0

5
(1+§)”paﬂﬂo
5
a) e3
6) 1
E) 915

r) e’

7. Murerpan [ 2%~ dx papen
a) 2%

8. Uurerpan fulx?"dx paBex
3) 0,25

6) 0,33

B) 1

r) 0,5

9.BeprHkansHol acummToTOlM rpaduka pyHKIHNH

2x+3

YPaBHEHHEM ...
5

3

ABIIACTCA IpsAMad onpeaenseMas

a)y

23




6) (-0,1) U (1,+ 0);
B) (1,+ );
r) (-00,-1).

11. Kakas u3 npusenennnx GyHKIMiIT
ABJIACTCA YETHOIA

a) f(x)=|q -3

B) f(x) = 2sin x;

6) f() =3 —5x
B floys—2

Cos x

12, aﬂeMEHTaMI’I MHOXECTBa
HaTypaJIbHBIX YHCEel SABJIAKOTCA ..,

6)v/3 8)3
r)-10

13. 3nauenne pynxmun f(z) = z2 + 44 B
TOUKe zy = 2 +{ paBHO ...

a) 3+ 6i

6) 3+ 8i

B) 5+8i

r) 5+6i

am

14. Momyne xommexcHoro wmcna 2 — 4¢

paged. ..

A)2 6) Ve B) 25

r) vz

15. Kak naseBaercs NPEIICTaBIIEHHBIH P
1;—“ +¥7 ,(a, cosnx + b, sinnx) ?

a) pan Oypee

0) psn Makiopena

B) pacXosmmics pan

T) CXOIAMMHCS Psi

16. O6macrsio onpenenenms byHKIIR

y= ;c = f SIBIIIETCS IIPOMEXKYTOK
*2 =
8) (-o,-1) U (l40);  6) (-1,1); )

B+w); 1)(1,3)

17. Kakas us bYHKUUI sBIseTCS
HEYEeTHOHI

2) f(x)=x"x;
6) /(x)=2" +27;
B) f(x)=|x-x;

r) f(x)=x-5¢",

T

4
10.0Onpenenennsiit unrerpan ISiH4de paBeH. ..
0

a)-0,5
0) 0,5
B) -8

r) -0,25

dx
11. Mrerpan (1+ x?)arctg?x
a) - ———— 4

(1+x*)arctg x
) [
arctg x

1
B) arctg?x

paseH...

+C

r) ~arcigx+C

12. TopusonTansHoit acummroToi rpaduka GyHKIHH

ABJIACTCS IpsIMast, OTIpeenseMast

- 3x+4
YpaBHEHHEM. ..

4
a =——
) % :

4
0 =
)y :

B) x=0

1
r =—
) ¥ -

2
. X" =3x+2
13. Ilpenen pyuxuun aBEH
; Lae l}_{?2x2—5x+2pB

a)0; 5] 1 B) 1/3;
1/2.
14. ITpoussonnas bysknun y = (vx + 10)} paBHa

s _ 3(Wxt10)*®
a) y» = 30EH0)
0)y' = 3(vx+10)2
B) ¥y’ =3x
ny = ‘_——3(6‘;0}2

r)
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18. I'papuk ynkuun y=1(x)+b ectn
rpadux y=f(x), caBuHyTHIH

a) npu b>0 BHU3 Ha a euHAL
lfapajuiensHo ocu Oy

6) npu b>0 BBepx Ha a euHUI
lapajmiensHo ocu Qy

B) 1ipu b>0 BIeBO Ha a eMHMI
lapamiensHo ocu Ox

r) npu b>0 BupaBo Ha a e IUHHI
napaiiensHo ocu Ox

19. dynkuus y=3* Hasnsaeres
a) CTeNeHHOMH

0) mokasarenpHOH

B) yORIBaromeit

I) HEAIEMEHTAPHOI

20. I'padux pyrKIHIKH y=f(x+a) ects
rpaduk y=f(x), caBUHYTEII

a) npu a>0 BHU3 HA a eIUHHUI
napaniensHo ocu Oy

6) ipu a>0 BBepX Ha a euHmI
napamnensHo ocu Oy

B) ipu @>() BIIEBO Ha a eAUHMI
[apamiensHo ocu Ox

r) ipu a>0 BIPaBo Ha a equHMI
HapamrensHo ocu Ox

21. Onpenenurens MaTpPHIIBI
5 6 3

0 2 0 3nmnopsaaka pasen
7 —4 5

a)0 0) 8 B) -8
r) 235

22. Cucrema ypaBHenwuit
X—y+2z—8=0

[Zx +y—z43 =@ BblDaXKaeT B

IIPOCTPaHCTBE

a) II0CKOCTE

0) mpsamyio

B) TOUKY I[I€pECEeUeHHs JBYX MPSIMBIX

T) JINHHIO TIepeceYeH s JABYX ILTOCKOCTEH

23. Kak HaspIBaeTcs MaTpHIia,
ONpPEJCTUTENb KOTOPO# paBeH (07?
a) HyJb-MaTpHIa

0) emuHIIHOMH

B) HEBBIPOIKIEHHOMH

15. Pemenne 3anaun Komm :—’: =4, x=1nput=1

HMEET BUI ...
a)x=4
0)x=4t-1
B)X=4t+3
r)x=4t-3

16. TTopanoxk muddepermmansroro ypaBHEHHS
MOJXHO IOHH3HUTE 3aMEHOH. . .

a) y'=z(x)

6) y'=z(y)

B) y"=2(y)

r) y"=z(x)

17. Beprukanenoit acuMnToToii rpaduka GpyHxnmun

SABJIAETCS TIpsIMast, OIpe/ienseMas
3x+4

YPaBHEHHEM. . .
a) x= s
3

4
6) y=—0
)y -
B) x=0

i
r) y=—
)y3

18. U3 sananubx nuddepernuanpabix YPaBHEHHIH
JIMHEHHEIME HEO/IHOPOAHBIMH YPaBHEHHAMH 1-ro

IOPS/IKA ABJISIOTCS ...
d
a) d—z— + x%y = y3cosx
dy e
6) xa + 2y=o»

dy o
B}E y_y2+1

d
r) Ex}—;+4:y+ sin3x = 0

19. Yacrromy pemennio muneiinoro
HeoHOpoHOrO muddepernuansaoro
Y+ ¥+ 12y=x+5m0 BHJIY €T IIPaBoif yacTH
COOTBETCTBYET (DYHKIHUA ...
a) f (x) = Ae* + Be %
6) f(x)=Ax+ B
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m BEIPOKIACHHOH

24. PaccrostHEE OT Togky (-5;3) mo ocu Oy
PaBHO ...

a)s

0) 2

B) \/ﬁ

D3

25. Ecii Bee aneMeHTHI Kakoi-mu6o
CTPOKH (cTOa0Ia) MaTpHIET YMHOXHTH Ha
9HCIIO A, TO €€ OIpeNeUuTeNb. ..

a) He H3MEHHTCA

6) 6yner pasen myso

B) YMHOXHTCS Ha 9HCIO ),

I) IOMEHACT 3HaK Ha IIPOTHBOIOIOKHEII

1 0 o
26. Jlannas marpuna A= (0 -1 0)

0 o0 2
ABJISIETCS ...
a) HyJIb-MaTpuIei
0) enMHUYHOl
B) IHArOHaJIBHOH
I') BEIPOXKICHHOI

2x; +x, = 20

27. CucreMa ypaBHeHuit { X, —%, = 10

ABJIseTCA, |
a) paBHOCHJIEHOM
0) COBMECTHOI HEOIpeIeIEHHOH
B) HECOBMECTHOIA

T') COBMECTHOH H OTIPEIEIIEHHOMH
28. Anrebpanyeckoe IOIIOJIHEHHE
5 6 3
dNIeMeHTa A3; MaTpHIBL 0 2 -1 3
7 —4 5
HOpPsZIKa PABHO
a) -4
6) -5
B) -1
r)5
29. MuHOpoM snementa a13 MaTpPHIIbI
5 6 3
0 2 -1 3 NOpsAIKa SABISETCs
7 —4 5
a)3
6) -14
B) 14
r)-3

B) f (%) =e™(Ax + B)
r) f(x) =Ax?*+ Bx

20. Kax pacrmoioxeHna miockocTs 4x+2y-1=0?
a) Cozepxut ock Oy

0) IMapamrensua miockoern Oxz

B) [Mapamniensna ocu Oz

r) [lepnesmukynspra Oz

1) Ilpoxonur uepes nauaso KOOpPAHHAT

21. Ypasuenne IPAMOH, POXOAIIEH Uepes TOYKY
A(0; 10; - 3) NEePIEHTHKYIAPHO IIOCKOCTH

X +y — 10z = 0, umeer Buy ...

a)

S Amih .. Bl
1 -1 -10

x - 10 =z + 3
5)_=’V =

1 1 10

X y+10 =z-3
E)—: —

1 1 — 10

X _ ¥Y—-10 z+3
Ci e g al

22. VpaBHeHueM mpsmoi, NEPICHIMKYIAPHOM
OpsaMol ¥ = 6x — 5, ssigercs .
a)x+5y-13=90
Gxtey—7=0
B)6x—y—2=0
r)Sx—y+1=0

23. VpaBHenue ILTOCKOCTH, IPOXOJsIIeH uepes
TouKy M(2;2;2) 1 ock Oz mmeer Bux

a) x+z=4

6) x-y=0

B) X+y=4

I) x+y+z-6=0

24. ITnockocTs, IPOXOAsAIIas Yepes HayaIo
KOOpIHHAT NapaJule/IbHO II0CKOCTH 4+8y-16z-1=0 ,
HMEET ypaBHEHHE ...

a) x+2y+4z=0

6) x+2y-4z=0

B) X-2y-47=0

r) 4x+8y-16y+1=0

25. Kax pacrionosxena miockocts 2x-5=0?
a) mapauteIbHa OCH Oy
0) napamnensna ocu Oz
B) IIapajieNbHa mI0CKOCTH Oyz
I) napajienbHa II0CKOCTH Oxy
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30.  TlpousBemenumem AR

4=( Dan=C Yoy

. (zi!- 13)

9 (30
B) {163

r) (264

14
50

24
7)
47
13)
31. Cuctema ypasuenmuit [
ABJIACTCA. ,

a) PaBHOCHIILHOH

B) HECOBMECTHO
I') COBMECTHOH M OIpeseTeH o

32. CoiicTBo 06parHoif MaTpUIEI
a)AT=AT.A

MaTpHIL

2}51 "I'xz =10
2xy +x, =15

0) coBMecTHOI 1 HEOIIpeIeNICHHOM

6) AT E=A
B) AT =F/A
A-Al=E
A B
33. Ipoussenenuem MaTpuil 34 H 4x3
Oyner...
C C
%) 3.3 % st )
35 4 T) HE CYIIECTBYET

26. ITnockocTs, 3anannas YPaBHCHHEM 5X — 2y + 7 - —[
10 =0, orcekaer or ocu Ox OTPC30K, PaBHABIIA. . .
a)s

6) 0,5

B) 2

r) 10

27) Yro BeIpaxaer nanHOe ypaBHeHHe

=xld y-yd
™ o n 2

a) KAHOHMYECKOE YPABHEHHE TLIOCKOCTH

0) ypaBHeHHe npsmoit B OTpe3Kax

B) YPaBHEHHE TIOCKOCTH B OTpe3Kax

I) KAHOHHYECKOE YpaBHEHHe psMOii B

TIPOCTPAHCTBE

_ =—=0 2

28. Haiitn BEIIMIHMHY OCTPOTIO yrya M1y IPsSMBIMU

x__y-l-i___.z_—i x—-4=}_?_=fﬂ
1 g 7] P "R -2 @
a) nn/2
0) 1/4
B) 60°
r) 30°

Kpn'replm OLICEHKH pe3yjabTaToB TECTHPOBaAHUSA

Onenka (cranpaprhas) Onenka (B 0aJiax) X
KOTITUYHO» 85-100
«X0pomoy» 69-84
«YAOBIIETBOPHTEIHHO 50-68
CHCYIOBIETBOPUTEILHOY Menee 50 =

IIpenooaeamens moorcem NOBbICUMb OMMEMKY 3a OpusUHaNbLHBIT Omeen Ha

eonpoc unu OPUGUHATIbHOE PelieHue 36?@61'{”,
6bICOKOM mamemamuyeckom passumuu 06_)/’-!61’1‘0%}6206‘}1,'

Komopule ceudemenvcmeyiom o
3a  peuieHue 6bonee

CIOJICHOU 3a0auu unu omeem ng bonee cnoscwiii 80Mpoc, npeonoNceHHbie
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obyuarowemycs  dononnumensio nocse 6

3a0anuil.

GINONHEHUR UM  KAKUX-1ubo opyeux

S.4. Onucanne KPHTEpHEB OLlCHHBAHHS KOMNETeHUHI M MIKAILI
OLeHHBaHHUS

IIpu

IIPOMEXYTOUHOMH
AupdepeHIHpPOBaHHOrO 3a4era, IuppepeHIUpoBaHHOrO
KypCOBOTO NMPOEKTa/paboThl UCIIONB3yeTCst CIIENIyroIas IIK

aTTecTalu

B bopme
3a4era

9K3aMeHa,
IIpU  3allUTe

ajla OLICHHUBAHUMA; 2 —

5
HCYTOBJICTBOPUTEINIBHO, 3 — YHAOBJICTBOPUTEIBHO, 4 — XOpOILI0, 5 — OTIIMYHO",

IIpu npomexyTounoit aTrecramuy B

IIKaJIa OLICHUBAHUSA ; 3a4YTCHO, HEe 3a4YTeHO,

Kpurepusimu onennBanus noctumxenis NIOKa3aTesnel sIBIsoTCS:

cb()pMe 3adeTa HCITOIB3YyeTCA cleayromasa

[oKazarens
OLICHUBaHUA

Haumenopanue

pesynbraTa obyueHHs
10 NHCLHUITHHE

Kputepuii onennpanus

3HaHus

3HaHHE TEPMUHOB, OIpE/IeICHUH, TOHITHH

3HaHKWE OCHOBHBIX 3aKOHOMEPHOCTEH, COOTHOINCHHUH, IPHHIAIIOR

OGhem 0cBOeHHOTrO MaTeprata

IlosnnoTa OTBCTOB Ha BOIIPOCEHI

YeTKOCTh H3NMOXKeHNs U HMHTEPIPETANH 3HAHUIT

Ymenus

YMmeeT hopmManbHO OIHCHIBATE OTHOIICHNS MEXY 00BeKTaMH 1
byHKIHA OT HEX; PCIIaTk CHCTEMBI IHHEHHBIX YpaBHEHHH

Bnanenus

Braneer waBbikamu YIOTPEONCHHST MaTeMaTHUECKOH CHMBOIHKM JULS
BLIPAXKCHHUS KOJIMICCTBEHHBIX M KAYECTBEHHBIX COOTHONICHHIH 00BEKTOB,
TCOPETUHCCKUX PACCY3KICHHI IPH 10KA3aTE/ILCTBAX TCOpEM

Ormenka mnpenongasarenem BRICTAaBJII€TCS HMHTETPAIBHO C y48TOM Bcex
TIOKa3aTeJIel U KPUTEPHUEB OLICHUBAHHS,
Ouerka copmupoBanroCcTH KOMITETEHIIHIA 10 [TOKA3aTEI0 «3HAHUSDY.

L

ITIOCTPOEHHS 3HAaHMH

MOCTPOEHHUS 3HAHMIA

CHHA 3HAHHH, UX
UHTEPIPETHPYET U

Kpurepuii YPOBEHb OCBOEGHHS ¥ OLIEHKa
2 3 4 5
3HaHue TepmMuHOB, | He 3Haer TEPMHHOB  [3HAET TEPMHHBI H 3HaeT TepMUHBI M |3Haer TEPMUHEI 1
OTIPEJIe/ICHHIA, Y onpeaeneHuit OIpe/IeNeHH s, HO onpeaeneHus OTIPEeIENICHHS, MOKET
TIOHATHI JIOIyCKaeT KOPPEKTHO
HETOYHOCTH ChHOPMYITHPOBATE HX
(bopmynuposok CAMOCTOSTENBHO
3HaHue ocHOBHBIX |He 3naer OCHOBHBIE  |3HAEeT OCHOBHEIE 3HaeT OCHOBHEIE 3HaeT OCHOBHBIE
3aKOHOMEPHOCTEH, (3aKOHOMEPHOCTH u 3aKOHOMEPHOCTH, 3AKOHOMEPHOCTH,  [3aKOHOMEPHOCTH,
COOTHOLIEHHMH,  |COOTHOIIEHHS, COOTHOIIEHHS, COOTHOLLEHHH, COOTHOIIEHHS, TIPHH-
TIPHHIKIIOR TIPHHIUITBI TIPUHIIAIIB MPMHLHUIBL TOCTPO- |LIMIIBI HOCTPOSHHS

3HaHHH, MOKET
CaMOCTOITENBHO HX

*B xoze TEKYLIEH aTTeCTalMi MOryT GITh MCTIOTB30BAHEI GannbHO

-PEHTHHIOBLIE IITKAMHI,
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HCIOIB3YeT NOJIYYHTh 1
HCIIOJIB30BATh
O6nem oceoenroro | He 3naer 3HaeT ToNBKO 3uaer Matepuan  |OGnanaet TBEpIBIM 1
Marepuana 3Ha4YHUTEJIbHOM YacTH | OCHOBHOIA MaTepHall | TUCLHIIHHBI B TOJIHBIM 3HAHHUEM
Marepuana AHCLUIUIHHEL, He JOCTaTOYHOM MaTepHaa TUCITHILIN-
HUCLHUILTUHBI YCBOMII ero AetaneH | ofpeme HBI, BJIaJI€ET IOIONHH-

TC/IbHBIMM 3HAHUSAMH

IlonHoTa oTBeTOB Ha

He naet oreTsI Ha

Haet HenonHere

Jaert oTeeTh Ha

Jaer nonuele,

UHTEpIpeTaluu

3HAHUH

BONPOCHI GosbIIMHCTRO OTBETEI Ha BCE BOIIPOCBI, HO HE BCE|Pa3BEPHYTHIE OTBETEHI
BOTIPOCOB BOIIPOCEI - TIOJIHEIE Ha TI0CTABJIEHHBIC
BOMPOCKI
YetkocTs Wsnaraer 3nanus 6e3 [Mznaraer snanug ¢ |H3naraer 3Hanus HM3naraer 3nanus s
H3JIOKEHHS U JIOTHYECKOH HapYIIEHUsAMH B Oe3 HapymieHnii B |noruueckoii
MHTCPTIpeTalyy | [IOCNE/IOBATENIBHOCTH |orHyeckoit JIOTHYECKO#H mocie- TNOCIIE/I0BATENILHOCTH,
3HaHUK TNIOC/IEIOBATE/ILHOCTH |A0BATEIBHOCTH CaAMOCTOSATEJIEHO UX
MHTEPIIPETHPYA U
aHaIu3upys
He unmocrpupyer | Boinonusier Bemmonuser Beinonuser
H3JI0KEeHHE TIOACHAIONINE CXEMBI | OACHSIOIHE MOSICHSIOIHE PHCYHKH
MOACHAIOIHMH H PUCYHKH DPHCYHKH H CXEMbl |H CXEMBI TOYHO H
cxeMmamu, HeﬁpeHCHO HC KOPPEKTHO U aKKypaTHO, pacKpeIBas
PHCYHKaMu U omHOKaMH MOHATHO MOJIHOTY YCBOEHHBIX
IpUMepaMH 3HaHUI
HepepHo nznaraer u Homyckaer I'pamoTHo 1 o | T'pamorHo 1 TouHO
HHTEPIPETUpyeT HETOYHOCTH B CYILIECTBY H3/1araeT 3HaHuY,
3HaHHUs H3JIOXKEHHH U H371aracT 3HaHUA | [enaer

CaMOCTOATEIBHEIE

BBIBOJEI

Ouenka chopmupoBannocTH KOMIIETEHIIUH 110 TIOKA3aTeNI0 « Y MEHHMSD).

Kpurepuii YPOBEHb OCBOEHHS ¥ OLiEHKA
2 3 4 5

Ymeer popmansro | O6yuarommitcs Ob6yuaronuiics Obyuarommitcs Ob6yuaromuiics

OIIUCHIBATEL Jo1ycTui1 6oee JOMYCTHUI He Oolee YMEET NPaBUIILHO YMeEeT IIPaBUJIBHO

OTHOLIEHHsI Mex Iy | ABYX OLIMOOK HIH |ABYX OMIMGOK HIIH IIPHMEHATE BBITTOJTHSTE PHCYHKH,

0BBEKTAMHY H Gosee IBYX — Tpex |Gomee ABYX — TPEX [METOABI "epTexcH, rpaduku,

(byHKIHH OT Hpx: | HEAOUETOB B HCJOYETOB B MaTeMaTHYeCKor |, OmyTCTBYIOMmIE

pemats cicrems; | BPICIAIKAX, BBIKJIaIKaX, 0 HCCJIeIOBaHHS, STHETY:

- Yeprexax uiu qyepTexax Wil OIIHAKO

T rpadukax. rpadukax. JOMyIens! ogpa | ¥ MEET

YpaBHEHHIH ombKa, M WILTIOCTPHPOBATE
€CTh JIBa — TpH TeOopHuIo
Helo4uéTa B KOHKPETHBIMH
BBIKJIaKax, IpUMEpaMHu,
PHCYHKax, IPUMEHATE ee B
HEpTeKAX U HOBOH CHTYallHH NpH
rpadukax. BBINIOJTHEHHH

IPaKTHYECKOTO
33/[aHuA.
Ouenka chopmuposanrocTH KOMITCTCHIMH 110 ToKa3aTemo «Bianenusy.
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Kpurepnii YPOBEHb OCBOGHHS M OLIEHKA
2 3 4 S
Brnaneer HaBbIkamu OO6yuaromuiics He O6yy4aronmmiics O6yuarommuiics Obyyarommuiics B
yIoTpeOlleHHs  |BlameeT BIajieeT BJIaJleeT MTOJTHOM 00BemMe
MaTeMaTHYEeCKON |00s3aTeILHBIMU obssarenbupivve  |CPOPMUpOBaHHOC BIaJieeT  HaBEIKAMH
CHMBOJIAKH I |yMeHUIMH 110 | yMEHHAMH 1o Tifr% I“‘IP:IPIBOCTLIO IPUMEHEHHA TEOPHH
BBIPaXKEHHS IPOBEPACMOIi TeMe. |mpoBepseMoi icnonbayeme paHee H3Y4YECHHBIX
KOJIHYECTBEHHEBIX TEMe, IpH OTBeTe COIIYTCTBYIONIHX
Ka4YE€CTBEHHBIX YMeHHH 1 TEM,
COOTHOIIEHMUIT HABBIKOB HO chopmupoBarHOCTE
00BEKTOB, JIOTYCKAeT 0 H YCTOHYHBOCTBIO
TCOPECTHYCCKHUX HECYIIECTBEHHEIE HCHOJILByeMLIX pH
paccyXIeHuH Ipu HETOYHOCTH. OTBE€TE YMEHHH Wu
TOKa3aTeIbCTBax HaBBIKOB,
TeopeM

6. OCHOBHASI M1 JOITOJTHUTEILHA ST JIUTEPATYPA

6.1. Ilepeuenn ocHoBHOI JIHTEPATYPbI

1. B.C. Illunaués. Bricmas mMatematuka: Ve, s By30oB/ B.C. IlIunaués. 7-e
H3]1., cTep. — M.: Bercmr. mk., 2005-479 ¢. po.

ISBN 5-06-003959-5.

2. W.N. Baspus, B.JI. Matpocos. Bricmmas maremaTika: Vue6. IJIS CTY[. BEICIIL.
y4e0. 3aBemenuit. — M.: " YMaHUT. u3f. ueHtp BJIAJIOC, 2002. — 400c. w1
ISBN 5-691-00372-0.

3. IlpuBamoB U.U. Ananmutuyeckas reoMeTpus: Yyebuuk. 36 — e usn., crep. —
CIIb.: UznarenscTBo «Jlame», 2007. — 304 c.-m. (YueOnuku mis BY30B.
Crien. nuteparypa).

ISBN 978-5-8114-0518-3.

4. ManaxoB A.H. MaremaTtuka. Bhicmas MaTeMaTHKa [DJIeKTpoHHBIA pecypc]:
yuebHoe moco6ue/ Manaxos A.H.— OJEKTPOH. TEKCTOBBIE JaHHBIe.— M.
EBpasuiickuil  oTKpEITHIif HHCTUTYT, 2009.— 64 c.— Pexum JocTymna:
http://www.iprbookshop.ru/10714.— DBC «IPRbooks», mo mapoo.

5. Ilunaues, B.C. Hauana Bricmei MareMaTuky. [DIIeKTPOHHBII pecypc] :
YuebHbre mocobus — OnekTpoH. nad. — CII6. : Jlans, 2013. — 384 ¢, —
Pexwum nocryna: http://e.lanbook.com/book/5713 — 3arn. ¢ JKpaHa.

6.2. Ilepeuens JOMOIHATEIBLHOI JIHTEPATYPHI

. Kamnan U.A., IlycTeipaukos B.U. IIpaktukym 1o BEICIIElt MaTeMaTHke: B 2.
T1: YueGHoe mocobue/ VLA, Kannan, B.U. I[IycTeipHuKkOB: mon obmi1. pen.
npo¢. B.W. ITycTeipanKoBa. — 6 — e U3JL., cmp. u gom. - M.: Dkemo, 2008. —
576 c.
ISBN 978-5-699-17447-8.

2. Kamman U.A., [Tycteipaukos B.H. IIpakTuKyM 1o BeICIIEH MaTemaTuke: B 2T,
T2: Vue6Hoe mocobue/ U.A. Kamian, B.W. ITyctsipaukos: nox odm,. pen.
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npod. B.U. ITycteiprukopa. — 6 — e U3, Hcmp. 1 jom. - M.: Dkemo, 2008, —
576 c.

ISBN 978-5-699-17491-5.

Co6one B.B. IlpakTHKyM mo Beicmeit Mmaremaruke/ b.B. Co6omns, H.T.
Mumnskos, B.M. IMopkmesns. — H3n. 4 — e. — Poctor H/J]: ®enuxke, 2007, —
630, [1]c. — (Bbiciee oGpa3zoBanue).

beknemumes, JI.B. Kypc amanutiueckoit T€OMETPUH U JIMHEHHOH aireGpsL.
[DnexTporHbIit pecype] @ VueGHuKH — ONeKTpoH. man. — CII6., : Jlans,
2015. — 448 ¢. — Pexunm moctyna: http://e.lanbook.com/book/58162 —
3ariL. ¢ skpana.

Briciras maTematuka [DnexTpoHHbIt pecypc]: yge6Hoe noco6ue/ E.A. Pos6a
[# mp.]— OnextpoH. TexcroBkIE JMaHHble.— Munck: Brimmiimas 1IKOJIa,
2012.— 391 ¢.— Pexum noctyna: http://www.iprbookshop.ru/20206.— REC
«IPRbooks», no mapormo.

Bricias matematnka [Onextporneiii pecypc]: sanaunnk. Vae6uoe rmocobue/
E.A. PoB6a [u np.] — DIeKTPOH. TeKCTOBbIe NaHHBIE,— MumHck: Brimmsiimas
IIKOJIa, 2012.— 319 c.— Pexxum JlocTymna:
http://www.iprbookshop.ru/20207.— 3EC «IPRbooks», mo maposo.
Hemunosuy, B.IT. Huddepennnansusie ypasHenus. [OnexTpounsIit pecypc] :
Yuebusie mocobus / B.IT. Hemunosuy, B.IT. Mogernos. — OneKTpoH. gaH. —
CII6. : Jlams, 2008. — 288 ¢. — Pexum pocryna:
http://e.lanbook.com/book/126 — 3ary. ¢ 9KpaHa.

Memkue, A.JI. Maremaruka AL TeXHuYeckux BY3oB. Crenmansubre
KYPCBL. [DneKTpoHHbIi pecype] : VueGusie 0COOU — DIEKTpOH. HaH, —
CII6. : Jlams, 2009. — 640 C. — Pexum gocryma:
http://e.lanbook.com/book/282 — 3ary. ¢ 3KpaHa.

Herpymxo, .M. Kypc BhIcieii MaTeMaTuku. MHTerpansHoe wcumcienue.
DYHKIUHA HECKOJIBKHX epeMeHHEIX.  [/ludepennnansaele  ypaBHenus.
Jlexunu u mpakTHKyMm. [Onextponusiit pecype] : Vue6ubie mocobus —
ONeKTpoH. maH. — CII6. : Jlans, 2008. — 608 c¢. — Pesxum JOCTyIIa:
http://e.lanbook.com/book/306 — 3ary. ¢ 3KpaHa.

6.3. Ilepeuens unTepner pecypcos
Boicmiast  anre6pa [Onexrponnsrit pecypc] - PexuMm pmocryma
http://www.pm298.ru/mvissh.php / cBOGoaHBIH, — 3ar. ¢ 3KpaHa. — f3. pyc. —
(mata obpamenus: 12.01.2018).
Koncnekt nexumit mo Beicmeit MaTeMaThke [JneKTpoHHBIH pecype] —
Pexxum nocryna : http://forstu.narod.ru/edu/lekcii/AlGern/vl/spisok.htm /
cBOOOAHBIN., — 3arm ¢ 9KpaHa. — SI3. pyc. — (mara o6pamenmus:
12.01.2018).
Kypc Boiceit mMmatematnku — Jlunelinas anre6pa [DnexTponHbIt pecype] —
Pexxum nocryna : http://clubmt.ru/lec1 / CBOOOIHEIN. — 3ari. ¢ 9KpaHa. — 3.
pyc. — (nata o6pamenus: 12.01 2018).
Pemenus 3anau u IIPUMEPOB MO BBICHIEH MaTeMaTHKe [Dnexrponnsrit
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pecype] — Pexum pocryna

CBOOOJHBIN, —

12.01.2018).

: http://www.pm298.ru/reshenie/menu.php /
3arn. ¢ oskpaHa. — 3. pyec.

— (mara o6pamenus:

7. MATEPHAJIBHO-TEXHUYECKOE 1 NH®OPMAIIMOHHOE

L

OBECIIEYEHHUE
Haumenosanue OcHameHHOCTE [Iepedyens MUIIEH3MOHHOTO
IOMeIIeHUH TTOMEICHHMIA IIPOrPaMMHOI0 0OecIieueHus
206 yyebnas aymutopus | 1. Cnennamusuposannas | Microsoft Windows 7
JUTs IPOBEICHHU A Mebens IIpodeccuonansuas, Microsoft Office Prof
JEKIUOHHEIX U 2. IlepconanbHbie essional 2007; SAnpexc-6payzep —
IPaKTHYECKUX 3aHATHH, KOMIIBKOTEPEI - 1 11uT., | cBOGOMHO pactnpocTpansemoe 10
I'PYIIIOBEIX H TIOAIKMOYCHHEIC K COTH | COTNIACHO YCIIOBHSM JIHIIEH3HOHHOTO
HHIHBHAYAJIbHBIX HUHTEpHET cornamenus; Adobe Reader — cro6oH0
KOHCYJIbTAITHIA, 3. Ilpoekrop -1 mrr; pacnpoctpangemoe I10 cornacho
TEKYIIEro KOHTPOJIS U 4. Dxpan -1mr; YCIOBHUSAM JIHIEH3HOHHOTO
IIPOMEKYTOYHOH 5. 3D mpunTep — 2mT; cormamennst; NanoCAD — yueGras Bepcus
arTecTaluu 6. Illxag — 2mr; Oe3 annaparHoro kimoya; AutoCAD —
7. Ceitp — 1 m; y4ebHas Bepcust 6e3 anmapatHoro
8. Kommurmonep: 1 mr, kmo4a; LIRA soft- y4eGuas Bepcus 6e3

alllapaTHOTo KIIro4a,
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8. YTBEPJKIEHUE PABOYEM ITPOT PAMMBI

YTBep:xaenue paGoueii nporpamMmel 0e3 H3MeHeHH i

Pabouas nporpamma 6es uzmenenmuis yrBepxnena Ha 201__ /201
Yy4eOHEIii ro.

IIpotokomn No

3acelaHus Kaenpel OT «  » 201 1
3aBeyrommumii Kagenpoii: K.T.H., JIOLI. 10.10. Crapuux
Y4YeHas CTeneHp U MOZITHCE HHHLHANEL, haMIIus
3BaHHE
Hupektop punuana: K.(.H., mo1. W.B. Yucraxos
YU€Has CTEIIEHb U 3BaHHe MMOANHCE HHHLIMAJIEL, CbﬂMHﬂlfIﬂ
(unu)
YrBepxaenue paGoueii NpOrpamMmel ¢ H3MEHEHHUSIMH, JONOJTHEHHSIMH
Pa6ouas nporpamma ¢ HSMEHCHHSIMM, IOTIONHEHUSIMHU YTBEPIKICHA Ha 201
/201__ y4ebHsIit rog.
ITporokon Ne 3aceaHus Kadenpel OT «  » 21 r©
3aBenyrouumii Ka(enpoii: K.T.H., I0LI. 10.10. Crapunx
YUCHasA CTENEHb U NOOIMHCE HHHLHAJIBI, [I)aMPU!PDI
3BaHHE
HupexTop dunuana: K.¢.H., go11. W.B. Ynctsakos
Y4€Has CTENEHb U 3BaHHe NMoOMmUChL HHHLHAJIBI, (bale!J‘IPI}'{
Ipumeuanne:

nynkm 8. Ymeepowcdenue pabover npoepammot

(Ha kaoicowil
LNONIHAIOMCA HA OMOENbHBIX TUCTIALX.

YuebHuili 200) 8b
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IPUJIOKEHUSI

METOJUYECKHE PEKOMEHJALIMU MO OPTAHM3ALIMA U3YYEHMS JAUCHHATIIINHBI

Usyuenne «ypca «Maremarukay NpeanonaraeT paboty c yueGuoil wu
HayqHOH JIMTEpPaTypoll W MepHOIHYeCKHMY U3JIaHUAMH, III0GAbHOH CeThiO
HWureprer, BhImonuenue TBOPYECKHX 3a/laHUH, OPraHU3ALHUIO HAYYHBIX JOUCKYCCHI
CTYZEHTOB.
Hensto u3ydyenns xypea spisercs dopmupoBanue y 6yaymux OaxanaBpos
COBPEMEHHOT'0 MBILIUIEHHS, 1IEIOCTHOTO NIPEICTaBICHUA O Pa3BUTUH OCHOBHBIX
SJIEMEHTOB BEBICILIEH MaTeMAaTHKH,
Usygenune nucrurmmme TPCIIIONaracT peUIeHHe pslia CIOXKHBIX 3a/a4, YTo
AA€T BO3MOXKHOCTh CTYIEHTAM:
v' OCBOUTE OCHOBHBIE TOJIOYKEHEsI Kypca «MaremaTuka;
v' chopmuposats HEOOXOIUMELl yPOBEHb MaTeMaTHIECKO] MOATOTOBKH
JUL IOHHMAHHUS OCHOB BBICIIEH MAaTeMATHKY;

v’ mpuobpectu MPaKTHICCKHE HABBIKU PENICHNS THUIOBBIX 3a/ad,
CIIOCOOCTBYIOIIMX YCBOCHHIO OCHOBHEIX TIOHATHH B MX B3aUMHOM CBSI3H,
a TaKoKe 3a1a4, CIoCOOCTBYIOIMX PA3BHTHIO HAYATBHIX HaBBIKOB
HAayYHOTO HCCIIE{OBAHHUS,

v cdopmuposars YMEHHS pelIaTh ONTHUMHU3ALMOHHEIE 3334y C
HCIIOIb30BaHKMEM amlapaTa BEICLICH MATeMaTHK.

B kauecTBe opranmsarmonmpix (opM 3amsTHI MO AUCHUMITHEE y4eOHEIM
[IIaHOM  ONIPENENIeHbI JIEKIMOHHEIE W IIPAKTHYECKHE 3aHsATHS. PaGora Ha
MIPAKTUYECKUX 3aHATHAX IMPOBOAKTCS B (opme ompocos, o6eysxaenus npo6iiemM,
PaCcCMOTPEHHBIX CTYAEHTAMHM B IIPOLECCE BBIMOTHEHMS JOMaIIHEro 3a/aHus,
AUCKYCCMH Ha TEMbl IIOATOTOBIEHHBIX HMH AOKJanoB, NEMOHCTPALUU U
00CyY)KIE€HHUS BEITIOTHE HHBIX TBOPHECKUX 3MaHUH, PELIEHHUs TECTOB U 3a/avy.

CamocTositensHas pa6ota  sisercs TJIABHEIM  YCJTIOBHEM  YCIELIHOTO
OCBOCHHA H3y4aeMOH y4eGHOM mUCHUIIMHEI w1 (GOpMHUpOBaHHUS  BEICOKOTO
MPO(eCcCHOHANI3MA 6YAYILHX CIEMHAINCTOR — CTPOUTEIEH.

Hcxomnplii  stan  wsyuenus Kypca «Matematuka» mpegmonaraer
OSHaKOMIeHue ¢ Paboueii  npozpammorl, XapakTepusyromel rpaHunbl u
COAepaHue yuebHOro MaTepuala, KOTOPEIH TIOAIEKHUT OCBOEHHIO.

UsyyeHne otmensHEIX Tem Kypca HEOOXOAMMO OCYIIEeCTBIATH B
COOTBETCTBHH C IOCTABICHHBIMU B HIX LEIsSMH, UX 3HAYUMOCTEIO, OCHOBEBIBAsICE
Ha CONCpXaHWM W BONIpPOCAX, MOCTABICHHBIX B JEKUUH IIpernojaBareias u
IIPUBENICHHBIX B IUIaHAX U 33aJaHUSX K NPaKTHYECKUM 3aHSITHSIM.

B  yuebHukax wu Y4eOHBIX IIOCOOMAX, TIpe/CTAaBIeHHBIX B cnucke
pexomendyemoii numepamype, COACPAKATCA BOSMOXKHBIE OTBETHI HA [TOCTABJICHHLLE
BOTIpoCkl. MIHCTpyMeHTaMu ocBoenus Y4€OHOIro MaTepuana SBISIOTCS OCHOBHELIE
MePpMUHbl U NOHAMUA, COCTABNAIONIHE KaTeropuaibHbIH aNnapaT JUCIHIIHELL. Wx
OCMBICIICHHE, ~3allOMMHaHHE H  [PaKTHYECKOe UCIIONB30BAHNE  SABISIOTCH
00s13aTeNBHBIM YCIIOBHEM OBNaeHMs Kypcom.

M3yyenne xaxmoii Temsr C/ICAYeT 3aBEpLIATh BBHINOIHEHHEM MPAKTHIECKIX
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3a/laHUii, OTBETAMHU Ha TeCTEL. M5t obecnievenus cucremMatiyeckoro KOHTPOJIS Haf
TPOECCOM yCBOGHMS TeM Kypca CHICNYET IOJB30BATHCS MEPEYHEM KOHTPOJIBHBIX
BOIIPOCOB ISl IPOBEPKH 3HAHMIT TT0 AUCIUAILIHHE,

Ycnemsoe  ocBoenne Kypca JIHCUMIIIMHBI BO3MOXHO JTHIIE pH
CHCTEMaTHIeCKol pabote, Tpebyromeit ITyOOKOTO OCMBICIICHHS 1 TIOBTOPEHHUS
NPOMAEHHOT0 MaTepuaa, M03TOMY HeoOXOoJuMO nearh COOTBETCTBYIOIIHE
3aITHCH TT0 KaXKI0il TeMe.

JIeKLIHOHHBIE 3aHsTHS TIPENNONAral0T  CHCTEMATH3HPOBAHHOE M3IIOMKEHHe
TEOpeTHieckoro Marepuana. 3anaua — 3HAKOMCTRO CTYA€HTOB C IIPOOIEMaTUKOIA,
OCHOBHBIMM KOHUENUUSIMH M METONAMH HCCICN0BaHUA NPOOJIEM, U3y4YaeMbIX B
Kypce «MaTeMaTukay.

Ha npaktuuecknx samaTmsx TIpETIOAaBaTENb KPATKO HAIIOMHHAET OCHOBHEIE
TIOHATHA paccMaTpUBAEMOit TeMEI, 3a1aeT BOIIPOCHI, OOBSCHSET PellleH s THIIOBLIX
3alat, TNpejnaraeT CTyIeHTaM 3ajaud s CaMOCTOATENIBHOIO  pelIeHHs,
MPEATIaraeT TECTOBBIC 3aNaHUS II0 KAXIOH Teme Kypca. 3ajada NpaKkTHYECKHX
3aHATHH — GopMupoBanue y CTYN€HTOB MOHUMAaHHSI U3JI0KEHHOI'O Marepuana.

YcnemHoe usyuenue Kypca Mpearonaraer nocemeHnue cTyieHTaMy JIEKIUH,
aKTHBHYIO paboTy Ha NpaKTHYECKUX SAHATHSX, BBINOJIIHEHUE YUeOHBIX 3a/TaHHii.

IIpoBenenne camocrostensHoii paboTel BKIOwaeTr B cebs CIIEYIONIHE
HallpaBJIEeHHS ;

1. TInanupoBanue camocTosresHol paboTer — 310 MporEece pacnpeneneHus
OCHOBHBIX BHIOB CaMOCTOSTEILHOM paboTEl B cooTBercTBHME JIOTHKOH
AUCLUIUIMHEL, OTPa)KEHHOH B KaJIeHIAPHO-TEMATHIECKOM IIaHe.

2. OpraHusauus camocTosTensHok paboTel — 3To HesTeLHOCTS CTyJleHTa
0 OTAENBHBIM (hOpMaM CaMOCTOSTEeIBHO} paboTEL: camocTosTENBHOE H3y4YeHHue
Pa3nenoB Kypca, Tekymmii (MpoMesxyTourBIif) KOHTPOJb, BHEayIUTOpHAs
AOMOIHATENbHAS paboTa, UTOTOBEI CaMOKOHTPOIIb.

3. KoHTpoms camocTosTensHoil paboTel — caMocTosTeTbHAS paboTta
TIPH3BaHa TMOATOTOBHUTL CTYACHTA K cade 3adera Mo U3y4aeMOW AUCIHIIIMEE,
IPOMEXYTOYHON aTTECTALMK U MPOBEPKE OCTATOYHBIX 3HaHUH, a TaKkXKe [PU3BaHA
00eCIIeunTs aKTHBHOE ydacTie CTYACHTA B PaslIHYHBIX (OpMax OpraHU3AIHHU
Hay4qHOH paboOTHI CTYIEHTOB.

CrynenTst, nponycrusmme JICKIIUH, U3YYaIOT 3TH TEMBI CAMOCTOATENHHO 110
PEKOMEH/I0BaHHON  y4yeGHOI Jurepatype. Ecmu  cryments IIPOITY CTHIIN
TPCABINYINIE NPaKTHYECKAE 3aHATHA, TO 9TO HE MOMKET CILy>XUThb YBaXKHTEIHHOM
NPHYHUHON HEITOJIrOTOBIEHHOCTH K TEKYIEMY 3aHATHIO.

Yucna, MmuokecTBa

Onpenenenue muOMecTE. Toueunsie mHOXecTBa, 06macTH u HHTEPBAJIEI.
Harypaneusie, nensre, PallMOHAIILHEIC, NeHCTBUTEIBHBIE U KOMIUICKCHEE yucita
TIPUMED BIIOKEHHBEIX TOYEUHBIX GECKOHEYHBIX MHOXecTB. JIoruueckue cuMBOJIEL
Aunre6pa MHOKeCTS,

IlpencraBnenns wucen. IMosununonusle crcremsr CHHCIICHHS: NECATHYHASs,
ABOMYHAs, ECTHAALATEPUYHAS,

Komnnekcurre uncna - momgiif KJIacC MaTeMaTH4YeCKUX 00BeKTOB. MHIMas
CAMHHULA, TPEICTABNEHUS KOMIUICKCHEIX HUCeNI, KOMIUIEKCHO-CONPSIKEHHEBIE
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ancna. I'eoMerpuyeckoe H300paKeHHE KOMIUIEKCHBIX UHCel. Kommnekcras
TI0CKOCTE. Moy e 1 apryMeHT KoMILIeKCHOro qucIIa.

Anrebpandeckue NEHCTBUS ¢ KOMILJIEKCHBIMU 4ucnaMu. BosBenenue B 1e-
JIYIO W pallMOHATILHYIO CTeNIeHb, |Ipiumenene KOMIUTEKCHBIX YHCeJ [l pelIeHus
YPaBHEHHUH BBICIINX CTeeHel.

JIEMEeHTBI AHATHTHYECKOIi reoMeTpHH

IIpsimasi, mnockocts - MATEMaTHYECKHE OIHO- M JBYMEpHEIE IIPOCTPaHCTBA.
Tpéxmeproe npoctpancTso. Meton koopaurat. Cucrems KOOPJIMHAT U UX THUIILI.
JleBble W mpaBBle cHcTeMs KoopnuHat. IlpsMele u miockocTn B aphrHEOM
IIPOCTPaHCTBE

AHanuTHYeckast TCOMETPHs Ha IUIOCKOCTH. [lenmeHue OTpe3Ka B 3a/laHHOM
OTHOINeHUH. [Ipamas - nuuus TIEpBOro mopsiiKa. Pasnuynble BUIBI ypaBHeHUs
IPAMOMN. YTOI MeX1y MpsIMBIMH, Paccrosnue ot Touku 1o IIPSIMOIA.

JInanu Broporo mopsimka: SIutHIIC, runepbora, mapabona, U ux YPaBHEHUS B
ACKApTOBOU U IOJIIPHON CHCTEMOIH KOOpIHHAT.

JlnHedinas anre6pa u ONnepalMH Hax BekTopamu. JluueiiHble BEKTOpHEIE
fpocTpancTsa. ClioXeHHe BEKTOPOB H YMHOXXECHHE BEKTOpa Ha YHCJIO. Monyns
BEKTOpa. ENUHMYHBIA BekTOpEI, OpThl. CKansIpHOe U BEeKTOpHbIE NIPOH3BEAEHHUS.
AHaNOrvu U pasnmuaus MEXIy BEKTOPAMH H KOMILIEKCHBIMHA YHCTAMH.

Marpuynas asre6pa

[TonsaTre MaTpuisL. Tpancronuposanue MaTpulpl. Cl0XXEeHHe H BBEIYHTAHHE
MAaTpHLl, YMHOXCHHME MAaTPUIBI Ha YHCIIO. YMHOKEHHEe MaTpum u  ero
HEKOMMYTaTHUBHOCTb.

Onpenenurenu MaTpHIl ¥ UX cBoHcTBa. MeTos BBIMHCIICHHS OIpEEH-
Tened. Meron I'aycca. Meron pasioxenne mo cronbmy (crpoke). MuHopEr u
anreOpandyecKkue JOMOTHEHHUS. Enunmdnas u o6parnas MaTpHIIEI.

Matpuunsie  popmyssr BEKTOPHOM anre6Gphl:  CKalspHOe, BEKTOpDHOE W
CMEIIaHHOE MPOU3BENEHHUS BEKTOPOB B MAaTPHYHOM BHJIE

CucreMsl nHHeHHBIX anrebpanyeckKux ypaBHEHHIA. Matpuunas 3anuce
CHCTeM IIMHEHHBIX ypaBHeHuMi. MeTop Kpamepa. Matpuunsie YPaBHEHUSI U HX
PCLICHHE € IOMOINBI0 06PaTHBIX MATPHIL. OnHopoxHble ypaBHEeHHS 1 X perre-
HHs. YUCIICHHBIE METOIbI PCIICHUS CHCTEM JIMHEHHBIX ypaBHEHHUI,

CobcTBennble 3HaUEHNUS U cOGCTREHEE BEKTOpa MaTpuIl.

Kagpatwunsie  dopmsr  u Kputepuii  CunbBectpa. IIpuBenenue
KBaIpaTUYHBIX (GOpM K AHArOHATBLHOMY BHILY.

Auddepenuuannroe neuncienne

Ipenen mocnenosarensroctn u ero CBOMCTBA, OmpeeneHus npenerna.
beckoneuno-mansle u OeCKOHeYHO-GoNbIINE  BeMUUHEL Onepauun Hax
fipefienamu.  IlocienoBaTenbHOCTH M wucioBLE panel.  HMx cymmel u
NpOU3Be/IeHUs. UHCIeHHbIE METOMEI HX HaXO0X/IEHHUS.

OyHKIIY. Onpenenenue u Kitaccuukanus byHKIMIA, OnHo3HauHBIE U
MHOTO3HaYHble (hYHKIINH.

Ilpemen u HCNPEPLIBHOCTE  (hyHKIHH. OnnocToponHHE IIpeIeIE.
MoHnoTounsle u HENPEpEIBHBIE  (YHKITHH, Knaccupukamus togex pa3peiBa.
PackpeiTue Heonpenenennocredt. Ilpasuno Jlomutams, 1 u IJ 3aMeyvarelibHbIe
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TIPENEINbl. ACHMMIITOTBI M aCHMITOTHYECK e 3aBHCHUMOCTH.

lpoussonnas ¢yuxkumu u e TCOMCTPHYSCKHH CMBICI. BEIUucieHkHe
TIPOUSBOZHBIX DTIEMEHTAPHBIX  (hYHKIUIL, IlpousBoxukle  BEICHIHX HOPSAIKOB.
Hubdepentman u  ero cBoiicTBa.  Jlupdepenmman  ciroxuoii byHKIMH.
Pasnioxenre ¢ynkumii B CTCIICHHBIE pAnbl Maknopena u Taiinopa. ®opmyrna
Oitnepa. Tpuronomerpuueckue u runepbonmueckue GpyHKImy.

OKCTpeMyMsI yHKIHH OHOI nepemenHon. Knaccudukanms 9KCTpe-
MyMOB. JIOKaJbHBIE M TII0GATBHELE SKkeTpemyMmel. HeobxoauMele u nocratounsie
YCIIOBHS CYLIECTBOBAHHUSA JTOKAIbHEIX IKCTpEMYMOB. IIpuMeHeHe NpPou3BOIHBIX
AJISL UCCIIeNOBaHus DYHKIMI Ha SKCTPEMyM.

DYHKIUA HECKOILKHX lICpeMeHHBIX. Heobxonumele M  mocratounse
YCJIOBHS CYIIECTBOBAHUS JIOKAIBHEIX 9KCTPEMYMOB.

MuTerpantuoe neunciaenue

Heonpenenennsrii MHTCIpal - JIMHEHHBIH oOmepaTop, oGpaTHBIH MO OT-
HOIICHHIO K omepauyu auddepenrnposanms. CaoiicTBa HeonmpenenéHHbIX uH-
Terpanos. Tabnuisl HeonpeneneHHbIx MHTErpanos. yHKUMH HEHHTETPUpYeMble
B KBaJpaTypax. JjIeMeHTapHEIe CIIOCOGh UHTETPUPOBAHHUS.

Onpenenénnerii HATETpall U €ro reOMETPUYECKUH CMBICI. IIpumenenne
OIPEJIENEHHOr0 UHTErpalla T HaXOKIeHHs IIomane:d u o6bEMOB pa3THUHBIX
duryp.

HecoGctBennsie u xpatusre MHTErpaibl. HTerpansHele cyMMEl 1 MeTob!
YHCJICHHOT'0 MHTETPUPOBAHUSI.

Auddepenunanbunie YPABHEeHHSH

ITonsite o niddepennuansHOM ypaBHeHMH.  Knaccubuxaryms
MM DEPEeHIMaNbHIX  ypaBHeHHH u METOAOB HuX peleHus. OOBIKHOBEHHEE
auddepeniuansusre YPaBHEHHA IIepBOTO TOpsAKa C Pa3eNAoIUMHUC
HepeMeHHbIMU. Jluddepenuansunie YPaBHEHHA 1-mopsaka ¢ HepeMeHHBIME
KO3 duIHeHTaMu. Huddepennmancurie YPAaBHEHHA  [EPBOrO  IOPSHKA:
TCOMETPHYCCKAs HHTePIIPeTaLys peleHus 3anaun Ko,

Mubdepennnancusie  ypasnenus 2 NOpAAKa: OCHOBHBIE TOHSTHS.
Jluneitnrie audbepeHInanpHbIe YPaBHEHHs 2 MopsiaIKa. Tumner
auddepeHuranbHEIX YPaBHeHUH. JluHelHBIE onHOpOIHEIE audbepeHnuanpHbIe
YPaBHEHHS 2 nopsiaxa.

Jluneiinsle HeomHOpOMHEIE nu(epeHIuaNbHble ypaBHeHMs 2 opsika.
Ypasrenue Bepuymmu u ero CBEACHHE K JHHEHHOMY nubdepenmansHOMy
ypaBHeHM0. CucteMa TnHeHHBIX Iu(pepeHIATERbIX ypaBHe il

Metons! yncnennoro MHTETPUPOBaHUS MU PepeHIUaNbHEIX ypaBHE ML,
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