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1 OoOmue moJIoKeHUs

Pabouas mporpamma qucuuMIuiHbl «MaTreMaTuka» COCTaBJI€HA B COOTBETCTBUU C
TpeboBaHusIMU (efepatbHOr0 TOCYIapCTBEHHOIO0 00pa30oBaTebHOTO CTaHJApTa, YTBEp-
JIEHHOT0 IpHKa3oM MuHucTepcTBa 00pa3oBanus U Hayku Poccuiickoit denepanun Ne 483
ot 31.05.2017, u ocHOBHO# TTpodeCCHOHAIBHON 00pa30BaTEIHFHON MTPOrpaMMbI TIOATOTOBKH
«CTpOUTENBCTBO BBICOTHBIX M OOJBIIEHPOJICTHBIX 3[JaHUNA M COOPYKEHHUI» MO Harpasie-
Huto 08.05.01 "CTpouTtenbCTBO YHUKAIBHBIX 3aHUNA U COOPYKEeHUIT" .

3ama4n Lenbro u3yyeHus: TUCLUUIUIMHBI SBJISETCS OCBOEHHME HEOOXOAMMOIO MareMa-

AUCLIUIUTMHBL THYECKOTO ammapara, ¢ IOMOIIbI0 KOTOPOTO pa3padaThIBAIOTCS U UCCIEIYIOT-
Csl TEOPETUYECKUE U HKCIIEPUMEHTAIbHbBIE MOAETH 00BEKTOB PO ECCHOHATb-
HOM 1eATENbHOCTH

OcHoBHBIE JIuneiinas anreOpa. BexropHas anreOpa. AHanuTuueckas reomerpus. Beene-

pasieisl / TeMBl | gye B MaTeMaTHUYCCKHUIl aHAIIN3. HuddepennmanbHoe ncuucinenne GyHKIIN

ANCHHATUTAHBI OJIHOM TepeMeHHO#. DYHKIMU HECKOIbKUX MepeMeHHbIX. HTerpaipHoe uc-
yuciaeHue GyHKIMU oHOM nepemeHHoi. Teopus panos. Auddepenunanbable
ypaBHeHus. J|BOMHbBIE, KpATHBIE, KPUBOJIMHEWHBIC HHTErpaJIbl. TeopHs MOJIs.

2 IlepeuyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUsI MO JUCHUIINHE (MOY.T10),
COOTHECEHHBIX C HHANKATOPAMM JOCTHKeHHUSI KOMIIeTeHIHii

[Ipomecc w3yuyeHUs MUCHUIUIMHBI «MaTemaTukay HampaBieH Ha (OPMUPOBAHUE
cienyomux kommneteHuii B cooTBeTcTBUU ¢ ®PI'OC BO u ocHOBHOI 00pa3oBareinbHON
nporpaMmoii (tabauua 1):

Tabmuma 1 — KoMneTeHImu 1 HHANKATOPHI MX JTOCTHXKCHHS

Kon n HanmeHoBaHue WNHauKaTopel TOCTHKEHUS [Inanupyemslie pe3ysbTaThl

KOMIICTCHII N

06yquH;1 10 AUCLHUIIIINHE

YHuBepcanbHbIC

OIIK-1

OIIK-1.1. 3Haet Tco-
pUIO U OCHOBHBIC 3a-
KOHBI B  o0OjacTtu
€CTECTBEHHOHAYYHBIX
U OOIIenHKEHEPHbIX
JUCIUTIINH

3HAET TEOPHUIO U OCHOBHBIE 3aKO-
HBI B 00JIACTH €CTECTBEHHOHAYY-
HBIX W OOIIEHHXEHEPHBIX IHC-
HMIUIAH

3HaTh OCHOBHBIC JIEHCTBUS HAJl
BEKTOpaMH ¥ MAaTpULIAMH.
VYMeTh HcCCIenoBaTh CHCTEMBI
JIMHENHBIX anredpanvdecKmx
yYpaBHEHUH. YMETh BBIYUCIATH
npeznensl, aupdepeHIupoBarsb,
HaXOJIUTh 3KCTPEMYMBI,
HauOoJiblllece U HAWMEHbIIIEE
3HauUeHUE, HMCCIeN0BaTh (YHK-
O OJHOU JEUCTBUTEILHOU
HepeMeHHOM M (YyHKUUH He-
CKOJIbKMX TIEPEMEHHBIX. YMETh
BBIUKCIIATh  HEONpEJIECICHHBIE,
ompe/ieJIeHHbIE W HECOOCTBEH-
HbIE MHTErpajbl, BBIIOJIHITh
JEUCTBUSI HAJ] KOMIUIEKCHBIMU
YHUCIIaMH, WHTETPUPOBATH
muddepeHManbHble  ypaBHe-
HUSI IEPBOTO U BBICIIUX MOPSII-
KoB. Banets nmpuGamkeHHBIME
BBIYMCIICHUSIMU,  BBIYHMCIICHHE
MIPECIIOB W WHTETPAJIOB C T0-




MOIIIBIO PSIOB.

Oo6menpodeccnoHanbHbIe

OIIK-1
Cnocoben  pemath
NpUKJIaJHbIe  3a7a4yd

CTPOUTEIILHOM OTpac-
JH, WCIONB3YS TeEO-
puro U MeToasl (pyH-
JTaMEHTAIBHBIX HaYK

OIIK-1.2. Ymeer BbI-
ABISATh W Kiaccupu-

VYMeeT BBISBIATH U KiIacCUPUIHU-
poBaTh (hU3HUECKHE M XUMHYE-
CKHME IPOLECCHl, MPOTEKAIOIINE
Ha 00BEeKTe MpOoecCHOHATHLHON
JeATEIbHOCTH, pellaTb HWH¥Ke-
HEpHBIEC 33/1a4d C IIOMOILUBI Ma-
TEMAaTUYECKOr0 armapara

3HaTh OCHOBHBIE JEHCTBUSA HaJl
BEKTOpaMH W MaTpUIlaMHU.
VYMeTh HCCIIENOBAaTh CHCTEMBI
JIMHENHBIX anredpanvyecKux
ypaBHEHUH. YMEThb BBIYUCIISATH
npenensl, auddepeHuupoBarsh,
HaXOJHUTh KCTPEMYMBI,
HauOoJbIlIee U HaWMEHBIIEE
3Ha4YCHHE, HCCIIe0BaTh (DyHK-

LHUPOBATH buznue- LAA OJHOW JCUCTBUTEIBHOU
CKME M XHUMHYECKHUE nepeMeHHO W (QYHKIUNA He-
IIPOLIECCHl, IPOTEKa- CKOJIbKMX MEPEMEHHBIX. Y METh
olmue Ha  00BEeKTe BBIUUCIISATH  HEOIpe/IeeHHbIE,
npodeccnoHaTBEHOM OTIpe/iclICHHbIE W HECOOCTBEH-
NesTeNbHOCTH,  pe- Hbl€ HMHTETpalibl, BBINOIHSITD
maTh  WHXXCHEpPHBIE JEUCTBUSI HAJ] KOMIUIEKCHBIMU
3ala4yd C TOMOIIbIO YHClIaMH, HWHTErpupOBaTh
MaTeMaTUu4eCcKoro muddepeHInanbHbIe  ypaBHE-
amnmapara HUS [IEPBOTO U BBICIIUX MOPS/I-
KOB. Bianets npuOIMKeHHBIMU
BBIUMCJICHUSIMHA,  BBIYHCIICHHE
MpelesiOB U MUHTETPAJIOB C TIO-
MOIIBIO PSI/IOB.
[IpodeccronanbHbIe
OIIK-1 Brnaneer HaBbikamMu pemieHus | 3HaTh OCHOBHBIC JEHCTBUS HAJl
OIIK-1.3.  BuageeT | TUIOBBIX MHKEHEPHBIX 33/7a4 HA | BEKTOpaMU U MaTpHUIAMH.
HaBBIKAMH  PEIICHHS | OCHOBE TEOPETUUYECKHX HCCIIEN0- | YMETh HCCIIENOBATh CHUCTEMBbI
TUTIOBBIX ~ MHXKEHEP- | BaHUU, 00pabOTKU pacueTHBIX U | JTMHEWHBIX anredpanvdecKmx
HBIX 3aJ]a4 Ha OCHOBE | SKCTIEPUMEHTAIBHBIX JIAHHBIX | ypaBHEHUI. YMETb BBIYUCIATH
TEOPETUYECKNX  HC- | BEPOSITHOCTHO-CTATUCTUYECKUMU | TIpenenbl, auddepeHupoBarts,
cleloBaHMM,  00pa- | MeTogamMu HaxOJIUTh IKCTPEMYMBI,
OOTKM pacyYeTHBIX U HauOonblllee ¥ HaUMEHbIIee
AKCIIEPUMEHTAIIbHBIX 3Ha4YE€HHE, HCCIIe0BaTh (PyHK-

HAaHHBIX BCEPOATHOCT-
HO-CTaTUCTUYCCKUMH
METOJaMU

U OJHON JeHCTBUTEIbHOHU
MEpeMEHHON M (QYHKUMHA He-
CKOJIbKHX TEPEMEHHBIX. YMETh
BBIUKCIIATh  HEONPEJIECICHHBIE,
ompeJieJIeHHbIE U HECOOCTBEH-
Hbl€ MHTErpayibl, BBINOJIHATD
JIEMCTBUA HAaJ KOMIIIEKCHBIMU
YHCIIaMU, WHTETPUPOBATH
muddepeHManbHble  ypaBHe-
HUSI IEPBOTO U BBICIIUX MOPSII-
KoB. Banets nmpuliamkeHHBIMH
BBIYMCJICHHSMH, BBIYHCICHHUE
MPECIIOB W WHTETPAJIOB C TO-
MOIIBIO PSIOB.




3 MecTo tucuMnIMHbI (MOIYJIsA) B CTPYKTYpPe 00pa3oBaTeIbHOM MPOrpaMMbl

Juctunnnaa «Marematuka» u3ydaercs Ha 1 2 kypce(ax) B 1 2 3 cemectpe(ax).

JucuuminuHa BXOAUT B cocTaB Oyioka 1 «JlucuurmianHbl (MOIYIN)» U OTHOCUTCS K
00s13aTeNIbHOM YacTH.

Jjis1 OCBOCHUSI AUCIUTUIMHBI HEOOXOIMMBI 3HAHUS, YMCHHS, HABBIKA COPMHUPOBAH-
HBIC B TIPOIIECCE M3YUCHHUS Kypca MaTeMaTUKK 00I11e00pa30BaTEeIbHOM HIKOJIBL.

3HaHUS, YMCHHS W HaBBIKH, CHOPMHUPOBAHHBIC IPU W3YUYCHUU JUCIHILTHHBI
«Matematukay, OynyT BOCTpEOOBaHBI MPU WU3YYCHUHU IMOCIEAYIOUINX IUCIHUIUIMH Kypca
MaTEeMaTHKHU 00IIe00pa30BaTEIbHON MIKOJIBI.



4  O0beM IMCHUIIMHBI (MOAYJISA) B 3aYETHBIX eIMHHUIAX € YKa3aHHEM KoJInYe-

CTBa

aKaJleMHYeCKNX YaCOB, BbIIeJIEHHBIX HA KOHTAKTHYI0 padoTy o0y4yalommxcst
¢ npenoaasaresieM (1o BHAAM Y4eOHbIX 3aHATHII) H HA CAMOCTOSATEIbHYI0

padoTty o0y4aromuxcs

OO6mmas TpynoeMKocTh (00beM) aucuurinHbl cocrasiseT 10 3.e., 360 akan. gac.
Pacnipenencuue o0beMa AUCIHUIUTAHBI (MOIYJIS) 110 BUaM yIeOHbBIX 3aHITHH Mpe /-

CTaBJICHO B Ta0xuLe 2.

Tabnuua 2 — O6beM TUCHUILTMHBI (MOJTyJIs) IO BUJAM Y4eOHBIX 3aHATHHA

O0BeM THCHUIIINHBI

Bcero akane-
MHYECKHX Ya-

COB

OO6mmast TpyA0€MKOCTh TUCITUTUTHHBI

360

KonTakTHas aynuropHasi padora o0y4aroumuxcs ¢ npemnojaaBarejieM
(o BUIaM y4eOHBbIX 3aHATHI), BCEro

200

B ToMm uncie:

3aHATHSA JEKIIUMOHHOI0 THNA (JIEKLIUU U UHbIE yUeOHbIE 3aHATHS,
peaycMaTpUBAIOIINe MPEUMYIIECTBEHHYIO Tiepeiady yueOHoi nH(pop-
MallMy [e1arorn4ecKUMHU paboTHUKAMU )

100

3aHAAITHSI CEMHHAPCKOIO THIIA (CEMUHAPBI, IPAKTUUYECKHUE 3aHSTHSI,
IIPAKTUKYMBI, JAOOpaTOpHbIE pabOThI, KOJJIOKBUYMBI U MHbIE aHAJIOTHY-
HBbIE 3aHITHSI)

100

CamocrosiTesibHasA padoTa 00y4aOIIUXCS M KOHTAKTHAas padora,
BKJIFOYAROIIIast prr[l'[OBbIe KOHCy.HI)TaIII/II/I, I/IHZII/IBI/IIIyaJII)HYIO pa60Ty
oOyuarouxcs ¢ MpernoaaBaTensiMu (B TOM YHUCIIe HHIUBUyaIbHbIC
KOHCYJIbTAIIMH ); B3AUMOJICHCTBHUE B 3JIEKTPOHHON MH(GOPMAITMOHHO-
o0pa3oBaTenpHON cpeie By3a

124

[IpomexyTouHas aTTecTanus o0yJaromuxcs — JK3aMeH 3adeT ¢
OLIEHKOM, 3a4eT C OICHKOM

36

5 Coaepxanne THCHMIIMHBI (MOIYJIs1), CTPYKTYPHMPOBAaHHOE 110 TeMaM
(paspenaM) ¢ ykazaHueM OTBEICHHOI0 HA HUX KOJHYECTBA aKA/leMHYECKUX

YacoB U BUJ0B y4eOHOH padoThI

Tabnuma 3 — CtpykTypa U coaepkaHue AUCIUILTUHBI (MOTYIs)

Bunsl yueOHoM paboThl, BKIIIOYask caMo-
CTOATEIbHYIO paboTy 00ydaromuXxcs 1
TPYI0EMKOCTb (B 4acax)

HanmenoBanue pa3aciioB, TCM U COACPIKAHUC

KonrtakTHas padota
MpenojaBaTes ¢ 00yJaroumMICs

Marepuana Jlexumn Cemu- Jlabopa-
Hapckue | TopHble | CPC
(mpakTu- | 3aHATUA
YECKHE
3aHATHA)
Pasnen 1 Jluneiinas aaredpa
Tewma 1.1. BBenenue B muHelHYyI0 anreoOpy. 4 4 i 4
[TonsiTne Matpuisl, onpeaenurens. JleicTus
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Buapl yueGHO# paboThI, BKIIFOYAs camMo-
CTOSITENIbHYIO Pa0OTy 00y4JaIOUINXCS U
TPYJIOEMKOCTb (B Yacax)

HanmenoBanne pas3aciioB, TEM U COACPIKAHUEC

KonrakTHas padora
IperoiaBaTelisi ¢ 00yJaroNMMHUCS

marepuaa

Jlexuuun

Cemu-
HapCcKue
(mpakTu-

YecKue
3aHSTHUSA)

Jlabopa-
TOPHBIE
3aHATUA

CPC

HaJ MatpuriaMu. OCHOBHBIE CBOMCTBA. MeTo-
JTbI BBIYUCJICHUS ONPEeIeIUTENIeH

Tema 1.2. MeTobl BBIUKCICHHS OIIPEACIIUTE-
Jied BBICOKUX MOpPsAIKOB. MUHOPBI U anredpa-
WYECKHUE JOTOJIHEHUS SJIEMEHTOB ONpPeIeIIn-
Tens. MeTo1 pa3ioKeHus ONpeaeIuTeNs o
psany. Meroa 3 peKTUBHOTO MOHUKEHUS T10-
psaka. OOpatHas MaTpuIa

Tema 1.3. DnemenrapHbie mpeodpazoBaHus
Matpull. Panr marpuisl. Cuctembl TMHEHHBIX
anrebpanvecknx ypaBHeHui. Teopema Kpo-
Hekepa Kanemmm. Pemenne cucteM JTMHEMHBIX
anrebpanvyecknux ypaBHEHUN

Pemenne ogHOPOIHBIX U HEOTIPEACIICHHBIX
CUCTEM JIMHEHHBIX anreOpanyecKux ypaBHe-
HUH.

Pa3gen 2. BexkTo

Ha" ajareod

Tema 2.1. JIu"erinble onepanuu HajJ BEKTOpa-
Mmu. [Ipoeknus BekTopa Ha ock. CBOMCTBA
npoekuuid. Koopnuuatel Bekropa. [[nnHa Bek-
Topa. [lenenue orpeska B 3aJaHHOM OTHOIIIE-
Huu. [Tonsatue Bexropa. OCHOBHBIE onpeie-
nenus. [Ipoexkun Bexktopa. OpTOHOPMHPO-
BaHHBIN Oazuc. PaznoxkeHue BekTopa mo 6a3u-
cy. Koopnunarts! BekTopa

Tema 2.2. CkansgpHO€e IPOU3BENEHUE BEKTO-
POB U €r0 CBOMCTBA. BhIpakeHne B KOOpAUHA-
Tax. BekTopHOE npou3BeAcHNE BEKTOPOB 1
€ro CBOMCTBA. BeIpakeHne B KOOPIMHATAX.

Tema 2.3. CMeniaHHOE IPOU3BEIEHUE BEKTO-
POB M €r0 CBOMCTBA. BhIpakeHne B KOOpAUHA-
tax. [Ipunoxenus ckaasipHOro, BEKTOPHOTIO U
CMEIIIaHHOTO MPOU3BEJCHUI BEKTOPOB.

Pa3zgen 3 AHaauTuy

ecKasi reoMeTpus

Tewma 3.1. PaznuuHble BUABI ypaBHEHUH Ipsi-
MOl Ha IJIOCKOCTH. Y paBHEHHE MJIOCKOCTH U
MPSIMO B MTPOCTPAHCTBE, B3AUMHOE HX pac-
I0JIO’KEHHUE.

Tema 3.2. Kpussie BToporo nopsiaka. Kano-
HUYECKHE YpaBHEHHUS, CBOMCTBA

Tema 3.3. IloBepXHOCTH BTOPOTO MOPSIIKA.




HanmeHoBaHue pa3enoB, TEM U COJCPKAHUE
marepuaa

Buapl yueGHO# paboThI, BKIIFOYAs camMo-
CTOSITENIbHYIO Pa0OTy 00y4JaIOUINXCS U

TPYJIOEMKOCTb (B Yacax)

KonrakTHas padora
IperoiaBaTelisi ¢ 00yJaroNMMHUCS

Jlexuuun

Cemu-
HapCcKue
(mpakTu-

YecKue
3aHSTHUSA)

Jlabopa-
TOPHBIE
3aHATUA

CPC

Pemenne reoMmeTpuueckux 3agad Ha COCTaB-
JICHUE YPAaBHEHUH IPSIMBIX U IUIOCKOCTEH.
B3aumHOe pacnonoxeHue psiMbIX U MIJI0CKO-
cTen

Pa3zgen 4. BBegenue B MAaTeMATHUYECKHI AaHAJIN3

Tema 4.1. IlonsTue MHOkecTBa Oneparuu
HaJ MHOXecTBaMH. [IoHSITHE OKPECTHOCTH
Touku. OyHKIIMOHATIbHAS 3aBUCUMOCTD. [ 'pa-
(KM OCHOBHBIX JICMEHTAPHBIX (DYHKIIHH.
Ob6nacTh onpenenaeHust QyHKINU.

Tewma 4.2. Ilpenen pynakuuu. [TocnenoBarennb-
HOCTb, IIPeJIe YUCIOBOI MOCIe0BATENBHO-
ctu. [Ipenen pyHKIMH, OCHOBHBIE TEOPEMBI O
npenenax. beckoHeuHo mMalbie 1 GECKOHEYHO
Oosbive BennuuHbL. [ToHITHE HEompeeieH-
HocTU. PackpeiTre mpocTeimmx Heonpee-
JICHHOCTE.

Tema 4.3. IlepBblii 1 BTOpOI 3aMeyaTebHbIE
npenensl. HenpepblBHOCTD (PyHKIIMM B TOUKE
u Ha oTpeske. Kinaccudukanus Touek paspsl-
Ba. AcuMnToThl rpaduka pynxmuu. Knaccu-
(uKanys aCUMNITOT.

Paszpnen S Iudpepennuaibaoe ucuuciaeHne GyHKIHUN 0OJHON epeMeHHOH

Tewma 5.1. Ilonsatue npousBonHou. I'eomerpu-
YeCKUH, PU3NUYECKUN 1 SIKOHOMUUECKUI
CMBICH TPOoU3BOIHOM. [IpOn3BOIHEIE OCHOB-
HBIX 3JeMeHTapHbIX QyHKIMiA. [IpaBuna
mudpepenuponanus. [Ipons3BoHbIE CIOXK-
HOW (pyHKIMHU, 0OpaTHOHN PyHKIMM; 3aJTaHHON
HesIBHO U napamerpudecku. [IpousBosiHas no-
Ka3zaTenbHO-cTeneHHoH (pyHkuuu. [Ipousson-
HbI€ BBICIINX MOPSAKOB.

Tema 5.2. luddepenunan pynkunu. dudde-
peHipyemMocTts GyHKIUH B Touke. udde-
peHuuan QyHKIMH, €ro FreoMeTPHUECKUi
CMBICII, CBOMCTBA U TIPUMEHEHHUE K TIPUOITH-
’KEHHBIM BBIUHCIICHUSIM.

Tema 5.3. IlonHoe uccnenoBanue GyHKIUU U
noctpoenue ee rpaguka. [Ipasuno Jlonurans.
®opmyna Telinopa. MOHOTOHHOCTH D YHKITUH.
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Buapl yueGHO# paboThI, BKIIFOYAs camMo-
CTOSITENIbHYIO Pa0OTy 00y4JaIOUINXCS U

TPYJIOEMKOCTb (B Yacax)

HanmenoBanne pas3aciioB, TEM U COACPIKAHUEC

KonrakTHas padora
IperoiaBaTelisi ¢ 00yJaroNMMHUCS

marepuaa

Jlexuuun

Cemu-
HapCcKue
(mpakTu-

YecKue
3aHSTHUSA)

Jlabopa-
TOPHBIE
3aHATUA

CPC

OkctpemyM (pyHKIMU. BBITyKII0CTH, BOTHY-
TOCTh U TOUKHU nieperuda pynkuuu. Cxema
MIOJIHOTO MCCIeI0BaHusl (QYHKIIUU

Pasznen 6 (I)yHKIII/II/I HECKOJBKHX NMEPEMCHHBIX

Tema 6.1. dynkuuu AByX nepemeHHbIX. [1o-
HsATHE QYHKIIMH IBYX HE3aBUCHMBIX Iepe-
MeHHBIX. CriocoObl 3aganus pynkuun. O6-
JIACTh onpeneneHus. JINHUM ypoBHs

Tema 6.2. YacTHble pou3BOaHbIE. YacTHBIC
POU3BOIHBIEC (YHKIMH IBYX U OoJiee mepe-
MEHHbIX. YaCTHBIE IPOU3BOJHBIE CI0KHOU U
HEsIBHO 3a7ianHoi (pyHkmu. [IponsBogHbIe
BBICIIKX TOpsAKoB. [TonHbIi 1 yacTHBIE nU-
(depeHnnanbl GYHKIUU HECKOJIBKUX HE3aBU-
CUMBIX ITEPEMEHHBIX

Tema 6.3. DxcrpeMyM QyHKIMH. DKCTpEMyM
(GyHKINHU IBYX IEPEMEHHBIX. Y CJIOBHBIN JKC-
TpeMyM (PYHKIIMM JBYX IT€PEMEHHBIX.
Haubonbiiee n HanmeHbliee 3Ha4YeHUS (QYHK-
IIUM B 33JJaHHOH 00JacTu.

Paznen 7. UnTerpajibHoe MCYMCIICH

e GyHKUMHU OHOM 1ep

eMEeHHOM

Tema 7.1. Heonpenenennsliit uarerpain. [lep-
BooOpa3Has. [loHsTHe Heonpe1eIeHHOrO UH-
terpana. CoiictBa. HemocpenctBeHHoe uHTE-
rPUPOBAHKE, BBEJICHHE HOBON NIEPEMEHHOI.

NuTerpupoBanue ApoOHO-paIliOHATEHBIX
¢dbynkumii. Paznoxxenue qpodu Ha IPOCTEi-
IIve.

NHuterpuposanue no yactsam. MaTerpuposa-
HUE HEKOTOPIX UPPALMOHATIBHBIX (QYHKIHN

WHTerpupoBaHne TPUrOHOMETPUUYECKUX
¢byHkuui. YHUBepcanbHas MOACTaHOBKA.

Tewma 7.2. Onpenenennsiii uaTerpan. Omnpene-
JIEHHBIN UHTETpaj, TeOMETPUUYECKUN CMBICIL,
OCHOBHBIE CBOMCTBA, BbIuKcieHue. [Ipunoxe-
HUS ONIPEIENIEHHOI0 MHTEerpasa. Beruncnenue
TIJTOIA TN TITIOCKOW (PUTYPHI, BEIYUCIICHHE
JUTMHBI IyTY KpUBOH. Beruncnenne oobema
Teja, MIoN[ad MOBEPXHOCTU BpallleHUsl.

HecoOctBennbie nnrterpanst I u Il pona. [Ipu-

3HAKU CXOOUMOCTH U PaCXOAUMOCTH.




HanmeHoBaHue pa3enoB, TEM U COJCPKAHUE
marepuaa

Buapl yueGHO# paboThI, BKIIFOYAs camMo-
CTOSITENIbHYIO Pa0OTy 00y4JaIOUINXCS U

TPYJIOEMKOCTb (B Yacax)

KonrakTHas padora
IperoiaBaTelisi ¢ 00yJaroNMMHUCS

Jlexuuun

Cemu-
HapCcKue
(mpakTu-

YecKue
3aHSTHUSA)

Jlabopa-
TOPHBIE
3aHATUA

CPC

Pasznea 8. Inddepennuanbubie ypaBHeHUs

Komiiekcuble unciia. OCHOBHBIE HOHITHS U
NEHUCTBUS HaJl HUMH. AnreOpandeckas, TpH-
TOHOMETpUYECKas, Moka3arenpHas opMma 3a-
IMHCH KOMIUICKCHOTO unciia. [lelicTBus Hax
KOMIUIEKCHBIMH unciaMu. CTeTeHH U KOPHU
KOMINIEKCHOT'O YHCIIA.

Tewma 8.1. luddepennmanbupie ypaBHCHHS
nepBoro nopsiaka. OcHoBHbIC MOHATHS. J{ud-
(bepeHaTbHBIC YPAaBHEHUS C Pa3/IeICHHBIMU
U pa3JeNIoNMMHCS IEPEMEHHBIMU. Perenue
3anaun Komm. OnHopoanbie nuddepeHiu-
allbHBIC ypaBHEeHUs. Pemenue 3aqaun Ko,
Huddepennnanbabie ypaBHEHHS B TOTHBIX
muddepeHnmanax.

JIuneitnbie nuddhepeHnnanbHbIe ypaBHEHUS
NIEepBOTO NMopsAaKa. YpaBHeHus bepnysu.
Pemenne 3amaun Komm.

Tewma 8.2. luddepennmanbapie ypaBHCHHS
BTOpoOro nopsiaka. JluddepeHnnanbpabie
ypaBHEHHsI BTOPOTO MOPSIKA, JOMYCKAIOIIHE
MOHMKEeHUE Topsika. Pemenne 3agaun Ko-
IITH.

JIuneitHble OogHOPOAHBIE AU PepeHIInanbHbIe
YpaBHEHHUS BBICIIUX HOPSAKOB C MOCTOSHHBI-
MU ko3¢ punentamu. Pemenue 3anaun Ko-
IIIH.

JIuneliHble HEOJHOPOHBIE YPABHEHUS BbIC-
IIUX TMOPSIKOB C TOCTOSTHHBIMU KO3 puIn-
€HTaMU CO CNeIMaIbHON MPABOM YaCThIO.

Tema 8.3. Cucrtemsl quddepeHIranbHbIX
ypaBHEHUH. Pemenue cucteM JIMHEMHBIX
¢ depeHIINaTbHBIX YPaBHEHHI.

Paznen 9.

Panel

Tema 9.1. Panel. Uncnossle psiibl. OCHOBHBIE
MOHATHUSA. Psll, COCTaBICHHBIN U3 YJIEHOB I'€0-
MeTpudeckoi nporpeccun. Heooxomumerit
MIPU3HAK CXOAUMOCTH psAja. JlocTaTOuHbIN
MIPU3HAK PACXOAMMOCTH psija.

Tema 9.2. IIpu3Haku CXOAUMOCTH PSAJOB €
MI0JIOKUTEIIbHBIMU WiIeHaMH (IIPU3HAKU CpaB-
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HanmeHoBaHue pa3enoB, TEM U COJCPKAHUE
marepuaa

Buapl yueGHO# paboThI, BKIIFOYAs camMo-
CTOSITENIbHYIO Pa0OTy 00y4JaIOUINXCS U

TPYJIOEMKOCTb (B Yacax)

KonrakTHas padora

npenoaaBaTeiisd C O6y‘laIOHlI/IMI/ICH

Jlexuuun

Cemu-
HapCcKue
(mpakTu-

YecKue
3aHSTHUSA)

Jlabopa-
TOPHBIE
3aHATUA

CPC

HeHus, [lanambepa, Ko, nHTErpanibHbIi).
Pap lupuxiie

Tewma 9.3. 3HakonepeMeHHbIC pAABL. AOGCO-
JIIOTHAS ¥ YCJIIOBHAsI CXOJJUMOCThH PsiIOB. 3Ha-
kouepenyromuecs psaasl. [Ipuznak Jleitoaua.
Psaner Tennopa u MaxknopeHna. Pasznoxenue
3JNeMEHTapHbIX PYHKLUN B psiibl MakiiopeHa.
[IpuMeHeHne CTEeTeHHBIX PSJIOB

Tema 9.4. dyHKIMOHAIBHBIE PSBI, 00TACTh
cxoaumocTu. Crenennble psaabl. Teopema
Abens. CBoiicTBa CTENEHHBIX psiioB. HTEp-
BaJl U QINYC CXOJIUMOCTHU CTENIEHHOTO Psijia.
[Tpunoxxenus psaoB

@OyHKIMOHAIbHBIE PsAJIbl, 007aCTh CXOIUMO-
ctu. Crenennsle paasl. Teopema AbGens.
CaoiicTBa cTeneHHBIX psaoB. HTEepBan u pa-
JINYC CXOAMMOCTH CTENeHHOro psna. [lpusna-
KM CXOAMMOCTH PSAJIOB C MOJIOKUTEIBHBIMU
yjieHaMu (MpU3HaKK cpaBHEHUs, Jlanambepa,
Komm, unrerpansusiit). Pan Jupuxie. [pu-
JIOJKEHUS PSIOB.

Tema 9.5. Tpuronomerpuueckue psaasl. Teo-
pema [{upuxie. Paznoxenne GyHKIuu B psj
Dypee.

UTOTO
10 JUCHUILIHHE

100

100

124

6 BHeayauTopHas camocTosiTeJIbHAsA PadoTa 00Y4AIOLIUXCS 10 JUCHHUIIJIMHE

(Moay.Ji10)

[Ipy nmnaHUpPOBaHMHM CaAMOCTOSITETLHOW PabOTHI CTYACHTY PEKOMEHIYETCS PYKO-
BOJICTBOBAThCS CIEAYIOUIUM pacIpeielieHHeM YacoB Ha CaMOCTOSITENbHYIO pabotry (Tad-

nuua 4):

Tabmuma 4 — PekoMmenyemMoe pacmpeiesieHre 9acoB Ha CAMOCTOSTEIIbHYIO paboTy

KoMnoHeHTBI caMOCTOATEIbHON PadoThI

KoanuyecTBo 4acoB

V3ydeHne TeopeTHIeCKUX pa3/ie]OB TUCIHILTHHBI 30
IToaroToBKa K 3aHATHAM CEMMHAPCKOrO THUIA 30
[ToaroroBka u odopmieHue KonTtponbHas pabora, 64
KontponbHas pabota, Kontponsnas pabora PI'P, PI'P, PI'P

124




7 OueHoYHBIE CPeCTBA [1JIs IPOBEJeHUS] TEKYLEro KOHTPOJIs U
NPOMEKYTOYHOM ATTeCTAUMH 00y4aIOIUXCS M0 AUCHUILIHHE (MOIYJII0)

@OH/J| OLEHOYHBIX CPEACTB JUISI MPOBEIEHUSI TEKYLIETO KOHTPOJIS yCIIEBAEMOCTH U
MPOMEXKYTOUHOM arTecTauuu npeacrasieH B [Ipunoxenun 1.

[TonHBINA KOMIUIEKT KOHTPOJBHBIX 33JaHUN WIJIM MHBIX MAaTEPHAIOB, HEOOXOANMBIX
JUISI OLICHMBAHUS PE3YJNbTATOB OOYUEHHUS MO TUCHHUIIIUHE (MOAYIIO), MPAaKTUKE XPaHUTCS
Ha Kadeape-pa3paboTunke B OyMaKHOM U 3JIEKTPOHHOM BHJIE.

8 VYueOHo-MeToAMYecKOEe M HHPOPMALMOHHOE O0ecTiedeHHe TUCIUTLTNHBI
(Momy.Jis)

8.1 OcHoBHas 1UTEpaTypa

1. Beicmmast maremaruka: CrienuasibHbIE pas/ienbl: [COOPHUK 33a1a4 ¢ PEIICHUsIMH| /
B. 1. Adanacwes, O. B. 3umuna, A. Y. Kupumios u ap. - M.: DUSMATIIUT, 2006; 2003. -
398c.

2. bepe3una, H. A. Matemaruka [ DneKkTpoHHBIH pecypce]| : yueOHoe mocooue / H.A.
bepesuna, E.JI. Makcuna. - M.: ULl PUOP: HUIL| Hudpa-M, 2013. - 175 c. //
ZNANIUM.COM : »nekTpoHHO-OMONIMOTEYHas cuctema. — Pexum  jgoctyma:
http://www.znanium.com/catalog.php, orpaHudeHHBINA. — 3ar. ¢ YKpaHa.

3. Boicimas MmaTematuka AJi 5KOHOMHCTOB : ydyeOHoe mocobue anst By30B / [lox pen.
H.II.Kpewmepa. - 2-e u3zn., nepepad. u gom. - M.: banku u bupxu: KOHUTHU, 2003; 2002;
2001; 2000. - 472c.

4. Munayes, B. C. 3agauHuk 1o BbICHIEH MaTeMaTUKe [DIJIEKTPOHHBIN pecypc]:
yuebHoe nocobue / B.C. lunaues. - 10-e u3z., crep. - M.: HULl UHOPA-M, 2016. - 304 c.
/I ZNANIUM.COM : »5nekTpoHHO-OMOMMoTeuHass cuctema. — Pexum gocryma:
http://www.znanium.com/catalog.php?

8.2 JlomosHHuTe/IbHAS JINTEPATYypa

1. Janko, IL.E. Beicmias MaTemMaTuka B yIpaKHEHHMSX U 3ajadax : yueOHoe mocodue
s By30B. U.1 /I1. E. lanko, A. I'. [Tonos, T. f1. KoxxeBHuKOBA. - 3-¢ U31., mepepad., JOII. -
M.: Breicmias mkona, 1997; 1986; 1980. - 320c.; M.: OHUKC 21 Bekx: Mup u ObpazoBanue,
2006; 2003. - 304c.

2. bponmreitn, M.H. CipaBo4HHK 110 MaTeMaTHKE JUJIsl MHKEHEPOB M ydalluXxcs BY-
30B : YueOHoe mocobue s By3oB / M.H. Bponmreiin, K.A. Cemenasien. - CII6.: Jlanp,
2010. - 608 c.

3. Janko, ILE. Beiciiast MaTemaTnka B ynpaxHeHUsX U 3aga4dax: B 2 u. U.2 / II. E.
Hanxo, A. I'. Tlonos, T. . KoxxeBHukoBa. - 5-¢ u3f., ucmhp. - M.: Beicmias mkomna, 1999;
1998; 1997; 1986; 1980. - 414c. ; M.: OHUKC 21 Bek: Mup u Obpazosanue, 2006; 2003. -
416c.

4. 3umuna, O.B. Bricmas matemaTtuka : yuebnoe nocodue / O. B. 3umuna, A. U.
Kupunnos, T. A. Cansauxosa; [Tox pen. A.M.Kupunnosa. - 3-e uzn., ucrp. - M.: ®U3MA-
TJIUT, 2006. - 368c.

5. Kysnenos, JI.A. CO0pHHK 3a7aHuil N0 BBICIIEH MaTeMaTHKE (TUIIOBBIE PACUETHI) :
yaeoHoe mocodue / JI. A. Ky3nenos. - 3-¢ u3zn., ucnp. - CII06.: Jlans, 2005. - 240c. - (Y4eb-
HUKH Ui By30B. CrieniuanbHast TuTepaTypa).

6. Mermikuc, A.Jl. MatemaTuka 11l TeXHHUECKUX By30B: CrienuaiabHble Kypehl / A.
J. Mprikuc. - 3-e U3, crep., 2-¢ u3f. - CII6.: Jlans, 2009; 2002. - 633¢
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8.3 MeToaunuyecKkue YKazaHudA AJA CTYACHTOB IO OCBOCHUIO T CHUIIJIUHBI

1. Karanaxxnosa M. H. Hauana MmaremaTideckoro aHaimsa: y4e0.-MeToJ1. mocodue /
Komcomonbck-na-Amype: ®I'bOY BIIO «KHAI'TY», 2014. — 116 c.

2. Karanaxnosa . H. ®yHakuuu ogHON nepeMeHHOM: yuel.-meTo. nocodue / Kom-
comosibckHa-Amype: @I'bOY BIIO «kKHAI'TY», 2015. — 235 c.

3. Karanaxxuosa . H. OcHOBBI MaTeEMaTUUECKOT0O aHaJIM3a: paboyas TeTpajp 10 Ma-
TeMaTUKe I MHOCTPAHHBIX CTYJIEHTOB BCEX TEXHHUYECKMX crenuanbHocteir / Komco-
Mouibek-Ha-Amype: @I'BOY BIIO «KHAI'Y», 2019. - 55 c.

4. Karanaxuosa U. H. JIluddepennmanbubie ucurcieHus: GyHKIIUHA OJTHON MTepEeMEH-
HOI: pabouasi TeTpaab MO MaTeMaTHKE ISl HHOCTPAHHBIX CTYICHTOB BCEX TEXHUYECKHUX
cnenuanbHocteii OObIKHOBEHHbIE nuddepeHuaibHble YpaBHEHHs: paboyas TeTpaab I10
MaTeMaTHKe ISl MHOCTPAHHBIX CTYACHTOB BCEX TEXHHYECKHX crenuansHocTeit / Komco-
MoJbck-Ha-Amype: ®I'BOY 25 BITIO «KHAT'Y», 2019. — 67 c.

5. KaranaxxnoBa M. H. OObikHOBeHHBIE nu(depeHnanpHbie ypaBHEeHUs: paboydast
TETpajlb MO0 MaTeMaTUKe Il UHOCTPAHHBIX CTYACHTOB BCEX TEXHUYECKHUX CIelraabHOCTeH /
Komcomonsckna-Amype: ®T'BOY BIIO «KHAT'Y», 2019. - 55 c.

8.4 CoBpemeHHble npodeccoHaTbHbIE 0a3bl JAHHBIX 1 HHPOPMALIHOHHbIE
CIpaBOYHbIE CHCTEMbI, HCIOJIb3yeMble MPU OCYIIeCTBJIeHUU 00pa3oBa-
TeJbHOI0 NMpouecca no JUCHHUILINHE

B mpomecce wu3ydyeHHMs ~OUCHUIUIMHBI — HCIONB3YIOTCS — cieaytomue ObC:
ZNANIUM.COM., IPRbooks, "bubanoPoccuka".

8.5 Ilepeyennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«HTEepHET», HEOOXOAUMBIX JJIsl OCBOCHHS TUCIHUTLIUHBI (MOTYJIs1)

1 DOnextponno-oubnuoreunas cucreMa ZNANIUM.COM. [orosop EIl 44 Ne
003/10 36¢ K3 191272700076927030100100120016311000 ot 17 anpens 2019 r.

2 DOnexTpoHHO-OnMOmuoTeuHas cucreMa I[PRbooks. Jlunensuonuslii poroBop Ne
EIl44 Ne 001/9 ma mpenoctaBieHHE AOCTyHa K 3JIEKTPOHHO-OMOIMOTEYHOH cucreme
IPRbooks K3 191272700076927030100100090016311000 ot 27 mapta 2019r.

3 DnektpoHHO-Onbmuoreuynas cucrema eLIBRARY.RU. Jlorosop Ne EIT 44 Ne
004/13 Ha oOkasaHMe ychayr JocTyna K  3JeKTpoHHbIM  u3ganusim  WK3
191272700076927030100100150016311000 ot 15 anpens 2019 r.

8.6 JluleH3MOHHOE 1 CBOOOIHO pacnpocTpaHsieMoe NporpaMMHoe odecneye-
HHUe, HCI0JIb3yeMOoe MPHU 0CYIIeCTBIEHUH 00pa30BaTeJLHOI0 Mpolecca

Mo JMCHUIIJIMHE

Tabnuua 5 — [lepedyeHp UCTIOIB3yEMOT0 NPOrPAMMHOTO 00ECIEYeHHS

Haumenosanue [10 PekBU3UTHI / yCIIOBUS UCTIOIb30BAaHUS
Microsoft Imagine Premium | Jluniensuonsslit roropop A2223 Ne008/65 ot 11.01.2019
OpenOffice CBo0OoHAs TULIEH3US, YCIIOBHS HCTIOIB30BAHUS 110 CChLI-

ke: https://www.openoffice.org/license.html

9 Opranu3anMoHHO-NeJaroruyecKue ycjaoBus

Opranm3anus 00pa3oBaTeIBLHOTO MPOIECCa PETIAMEHTUPYETCS YIEOHBIM TUIAHOM U
pacnricanueM y4eOHBbIX 3aHsATHH. SI3bIk oOyueHUs (mpemogaBaHus) — pycckuil. J[ms Bcex
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BUJIOB ayJUTOPHBIX 3aHATUN aKaJEMUYECKHH 4ac yCTaHABIMBAETCS MPOAOKUTEIBHOCTHIO
45 MUHYT.

[Tpu dopmupoBanuu cBoeil MHIAMBUAYAILHOW 0Opa30BATENbHON TpPaeKTOpHHU 00Y-
YaOLUiics UMEeT IPaBO Ha Mepe3adyeT COOTBETCTBYIOLIMX TUCLMIUIMH U MPO(deccCHoHalb-
HBIX MOJyJIel, OCBOCHHBIX B IPOLIECCE MPEIIIECTBYIOUIETO 00Y4YEHHUs, KOTOPbI OCBOOOX-
JaeT 00yJaromerocst OT He00XOAMMOCTH UX IOBTOPHOI'O OCBOECHHS.

9.1 O6pa3zoBare/ibHbIe TEXHOJIOTHHU

VYuebHbIl mpolecc Npu MpenojJaBaHUU Kypca OCHOBBIBACTCS Ha HCIOJIb30BAHUU
TPaJUIMOHHBIX, WHHOBAIIMOHHBIX M HH(POPMAIMOHHBIX O00pPa30BaTEIbHBIX TEXHOIOTHH.
TpaauumonHele 00pa3oBaTeIbHbIE TEXHOJIOTUH MIPEICTABICHBI JEKIUAMH U CEMUHAPCKUMU
(mpakTHUECKUMH) 3aHATUAMU. VIHHOBaIlMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTHH HCIIOJNB3Y-
IOTCS1 B BUJIE LIUPOKOTO MPUMEHEHHS aKTUBHBIX U MHTEPAKTUBHBIX (POPM ITPOBEACHUS 3aH -
tiil. UH(popMaronHsle 00pa3oBaTebHbIE TEXHOJIOTHH PEAM3YIOTCS MyTeM aKTHBU3ALUHU
CaMOCTOSITEJIbHON pabOThI CTYAEHTOB B MH(GOPMALIMOHHOIN 00pa30BaTeIbHOM cpene.

9.2 3auaTHA JeKIMOHHOT0 THIIA

JIeKIIMOHHBIN KypC MpearoaraeT CUCTEMaTU3UPOBAHHOE U3JI0KEHUE OCHOBHBIX BO-
MPOCOB y4eOHOTO TUIaHa.

Ha nepBoii nexuuu 1iekTop 00s3aH MpeaylnpeauTh CTYI€HTOB, IPUMEHUTEIBHO K Ka-
KoMy 0a30BoMy y4eOHUKY (ydeOHUKaM, y4eOHBIM TOCOOHIM) OyIeT MPOYUTaH Kypc.

JIeKIIMOHHBIN KypC OJDKEH AaBaTh HauOoJbIIMi 00beM MHpOpMaLUu U obecnedn-
BaTh 0oJjee rIy0OKOe NOHMMAaHHUE y4eOHbBIX BOIIPOCOB IPU 3HAYUTENILHO MEHbILIEH 3aTpare
BPEMEHH, YeM 3TO TpeOyeTcsi OOJIBIIMHCTBY CTYJEHTOB HAa CAaMOCTOSITEIbHOE U3YYE€HUE Ma-
Tepuana.

9.3 3aHATHS CEMUHAPCKOI0 THIIA

CeMuHapcKkue 3aHsTHs MPEACTABISAIOT COOON JeTaln3alMio JEKIMOHHOTO TEOPETH-
YECKOr0 MaTepualla, IPOBOAATCS B LEJSAX 3aKPEIUIEHUS Kypca U OXBaTbIBAIOT BCE OCHOBHBIE
pasnensl.

OcHoBHOM (popMoil TpoBeIeHHsI CEMUHAPOB SABJIsETCA 00CyKAeHHne Haubosee mpo-
OJIEMHBIX U CJIOYKHBIX BOIIPOCOB IO OT/AEJIBHBIM TEMaM, a TaKKe pa30op MPUMEPOB U CUTYa-
IIUI B ayIUTOPHBIX YCIOBUAX. B 00s13aHHOCTH IpernoiaBaTenst BXOAAT: OKa3aHHe METO 1Y e-
CKOI1 MOMOIIIM ¥ KOHCYJIbTUPOBAHHUE CTYJEHTOB 10 COOTBETCTBYIOLIUM TEMaM Kypca.

AKTHBHOCTb HAa CEMUHAPCKUX 3aHATHUSIX OLIEHUBAETCS IO CIEAYIOIIUM KPUTEPUIM:

- OTBETHI Ha BOIIPOCHI, NIPEAJIaraeMble MPEnoiaBaTeseM;

* y4acTue B IUCKYCCHUSX;

- BBIIIOJIHEHUE MPOEKTHBIX U MHBIX 3aJaHUIA;

* aCCUCTHPOBAHUE MPENOIABATENIO B IPOBEACHNHN 3aHATUH.

OTtBeT A0mKEeH ObITh apryMEHTHUPOBAaHHBIM, Pa3BEPHYTHIM, HE OIHOCIOXHBIM, CO-
JEpKaTh CCbUIKM HA HCTOYHUKH.

Jlokiiagpl ¥ ONIMOHUPOBAaHUE JOKJIAI0B MPOBEPSIOT CTENEHb BIAJIEHUS TEOpeTHye-
CKHM MaTepUajoM, a TaAK)Ke KOPPEKTHOCTb M CTPOrOCThb PACCYKACHUI.

OneHuBaHue 3aJaHuil, BBIMOJIHEHHBIX HA CEMUHAPCKOM 3aHATHHU, BXOJIUT B HAKOI-
JIEHHYIO OILICHKY.

9.4 CamocTosiTeJibHAsi padoTa 00y4arIIUXCsl M0 TUCHUILINHE (MOTYJIIO)

CamocrodrenbHas paboTa CTYAEHTOB — 3TO MPOLECC aKTUBHOT'O, IeJIEHAPaBIEHHO-
ro NpUoOpeTeHHs] CTYJIEHTOM HOBBIX 3HAHWM, YMEHUH 0e3 HEeNmOCPEeICTBEHHOTO Y4acTus
MperoiaBaTessi, XapaKTepu3yIOLIHics MPeIMETHON HalpaBleHHOCThIO, 3()()EKTUBHBIM KOH-
TPOJIEM U OLICHKOU PEe3yJIbTaTOB AEATEIBHOCTH 00YJarOIEerocs.

Lenu camocTosTENHHON pabOTHI:
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+ CUCTCMaTU3alus U 3aKPCIIJICHUC IMMOJTYYCHHBIX TCOPCTUUCCKUX 3HAaHUU U IpaKTU4cC-
CKMX YMEHHUH CTYJCHTOB;

- YIi1yOJIeHHE U PacCIIMPEHHE TEOPETUUECKUX 3HAHUM;

- (hpopmHpoBaHNEe YMEHUN HCIOJIB30BaTh HOPMATUBHYIO U CIPABOYHYIO IOKYMEHTa-
LUI0, CTICLIMAJIBHYIO JTUTEPATYPY;

- pa3BUTHE MO3HABATEIbHBIX CIIOCOOHOCTEN, AKTUBHOCTH CTY/IEHTOB, OTBETCTBEHHO-
CTHU U OpPTraHU30BaAHHOCTHU;

- (hpopMHpoBaHNE CaAMOCTOSITEILHOCTH MBIIUIEHUS, TBOPUYECKON HHHUIIMATUBLI, CIIO-
COOHOCTEH K CaMOPa3BUTHIO, CAMOCOBEPIICHCTBOBAHHUIO M CAMOPEATH3aINH;

- pa3BUTHE UCCIIEIOBATEIbCKUX YMEHUI U aKaIeMUYECKUX HAaBBIKOB.

CamocrosarenbHas paboTa MOXKET OCYIIECTBIATHCS WHAMBHIYAIbHO WIN TPYNIIaMU
CTYJCHTOB B 3aBUCUMOCTH OT II€JId, 00beMa, YPOBHS CII0)KHOCTH, KOHKPETHOW TEMaTHKH.

TexHomorus opraHuzalu CaMOCTOSITEIbHOM pa6OTBI CTYACHTOB BKJIFOYACT UCIIOJIb-
30BaHHEe HHPOPMAIIMOHHBIX U MaTepUaIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTpoib pe3ynbTaToB BHEAyIUTOPHON CaMOCTOATEIbHOW pabOThI CTYIEHTOB MO-
KET MPOXOJUTH B TUCHbMEHHOM, YCTHOU WJIM cMelIaHHOU (opme.

CTy,I[eHTI)I JOJI’KHBI ITOAXOAUTH K CaMOCTOSITEIbHOM pa60Te KaK K HaHBa)KHefIHIGMy
CPEICTBY 3aKpEIUICHUS U Pa3BUTHUSI TEOPETUUECKUX 3HAHUH, BEIPaOOTKE €IMHCTBA B3IJISIOB
Ha OTACJIBHBIC BOIIPOCHI KYpcCa, HpI/I06p€T€HI/I$I OIMPCACIICHHBIX HABBIKOB W HCIIOJIb30BAHHA
npodeccnoHanbHOI TUTEPATypPHI.

9.5 MeToanyeckue yKa3aHus I 00y4al0MIMXCS 10 OCBOCHUIO 1M CHUIITHHbBI

[Tpy M3y4eHUHM IUCHUILUTMHBI O0YYarOIIUMCS LEJIECOOOPa3HO BBIMOJIHATH CIEAYIO-
1€ peKOMEHJallNu:

1. 3yuenne y4eOHOM JUCIUILTMHBI JOJDKHO BECTHCh CUCTEMATHYECKH.

2. [Tocne u3yyeHus: Kakoro-amdo paszesna no yueOHUKY WM KOHCIEKTHBIM MaTepu-
ajaM pEeKOMEH]TyeTCsI 10 aMATH BOCIPOHM3BECTH OCHOBHBIC TEPMUHBI, ONIPE/ICICHNUS, TIOH -
THS pasjiena.

3. Ocoboe BHUMaHHE CIEyeT YAEIUTh BBIIOJIHEHUIO OTUETOB 110 MPAKTUYECKUM 3a-
HATUAM U UHAVMBUAYAJIbHBIM KOMIUICKCHBIM 3aJaHHUAM Ha CaMOCTOATCIIbHYIO pa60Ty.

4. Bes TemaTuka BOIPOCOB, M3YyYaeMbIX CaMOCTOSATENBHO, 3aJaeTcs Ha JIEKIHUIX
npenogasaTeneM. VM jxe 1ar0TCsl MCTOYHUKY (B MEPBYIO OYEPEb BHOBb M3/IaHHBIE B MEPU-
OJIMYECKOM HayuyHOW JuTeparype) Juis Oojiee AeTalbHOTO MOHMMAaHUS BOIPOCOB, 03BYUEH-
HBIX Ha JICKIIHH.

ITpu camocTosTeNEHON MPOPabOTKE Kypca 00yUaroIHecs J0JKHBI:

* IPOCMAaTpHUBaTh OCHOBHBIE ONPENETICHUS U (PAKTHI;

- IOBTOPUTh 3aKOHCHEKTHUPOBAHHBIA Ha JEKIMOHHOM 3aHITUU MaTepuan U JIOMoJ-
HHUTB €r0 C Y4eTOM PEKOMEHI0OBAaHHOM 110 TAaHHOM TEME JINTEpaTyphl;

* U3YYUTh PEKOMEH/IOBaHHYIO JIMTEPATYPY, COCTABIATh TE3UCHI, AaHHOTAIlUU U KOH-
CIIEKTHI HanboJIee BaKHBIX MOMCHTOB,

* CAaMOCTOSTEJIbHO BBIMOJHATH 33JaHUs, aHATOTUYHbIE MTpeJIaraéMbIM Ha 3aHATHSIX;

* UCTIOJIB30BATH JIJISl CAMOIIPOBEPKHU MaTeprabl (POH/Ia OLIEHOYHBIX CPEJICTB.

1. MeToanueckne yka3anusi npu padore HaJl KOHCIIEKTOM JIEKLIIMH

B xoJ1e TeKIIMOHHBIX 3aHATHI HEOOXOAMMO BECTH KOHCIIEKTUPOBAaHUE Y4eOHOrO MaTe-
puana. O6pamiath BHUMaHHE Ha KaTeropuu, GopMyIUPOBKH, PACKPBIBAIOIINE COJIEPIKaHUE
T€X WJIU HMHBIX SBJICHUN U IIPOLIECCOB, HAYYHBIC BBIBOJBI U IPAKTUYECKUE PEKOMEH IALNH,
MOJIOKUTEJIbHBINA OIBIT B OPaTOPCKOM HCKYCCTBE. JKenareabHO OCTaBUTh B pabOYMX KOH-
CIIEKTax IOJIsI, HA KOTOPBIX JeaTh IIOMETKU U3 PEKOMEHIOBAHHOMU JIUTEPATYPHI, JOIOIHS-
IOLIME MaTeprall MPOCITYIIaHHOMN JIEKIINH, a TaKXKe MMOA4epPKUBAIOIINE 0COOYI0 BaXKHOCTh TEX
WJIM UHBIX TEOPETUYECKUX MOJIOKEHUH. 3a1aBaTh NPENOJABATENI0 YTOUYHSIOIINE BOIIPOCHI C
LETIBI0 YSICHEHUSI TEOPETUUECKUX MOJ0KEHHUN, pa3pelIeHUs] CHOPHBIX CUTyalluld U T.J.

13



2. MeToanyeckue yKa3aHus 110 CAaMOCTOSITeIbHON padoTe HAJ M3y4YaeMbIM MaTe-
PHAJIOM M IIPH NOATOTOBKE K NPAKTHYECKUM 3aHATHAM

HaunnaTte Hago ¢ U3ydeHHs] peKOMEHI0OBaHHOH JuTepaTypbl. Heo0X01umMo NOMHUTB,
YTO Ha JIEKIMU OOBIYHO pPacCMAaTPUBAETCS HE BEChb MaTepHuall, a TOJIBKO ero 4acTh. OcTalb-
Has ero 4acTh BOCIIOJIHSIETCS B IPOLIECCE CAMOCTOSITEIBHOM paboThl. B cBsi3u ¢ 3TM padoTa
C PEeKOMEHI0BaHHOH nuTeparypoit obs3atenbHa. Ocoboe BHUMaHUE NPH 3TOM HEOOXOAUMO
00paTUTh Ha COJEPKAHNE OCHOBHBIX IOJIOKEHUH U BBHIBOJOB, OOBSICHEHHE SIBICHUH U (ak-
TOB, YSCHEHHE NPAKTUYECKOIO IPUIIOKEHUS PACCMATPUBAEMBIX TEOPETHYECKHUX BOIIPOCOB.
B nporiecce 310ii paboThl HEOOXOAUMO CTPEMHUTHCS MOHATH M 3alIOMHUTH OCHOBHBIE ITOJIO-
KEHHUs pacCMaTpUBAEMOIo MaTepuasa, IPUMephl, MOSCHAIOLINE €ro, a TAKKE pa3o0paThcs B
MJUTFOCTPAaTUBHOM MaTepHalie... u T.1.

3. MeToanueckue yKa3aHus 10 BbINOJHEHUIO KYPCOBO# padoThI

Teopernueckas 4acTb KypcoBOM paOOTHI BBIIOJIHAETCS M0 YCTAaHOBJIEHHBIM TEMaM C
HCIOJIb30BAaHUEM MPAKTUYECKUX MaTepuanoB. K kaxoil Teme KypcoBoil pabOThl peKOMEH-
TyeTcs IPUMEPHBIA NepedeHb Y3JIOBBIX BOIIPOCOB, CIIMCOK HEOOXOIMMON auTeparypsl. W3-
Jarasi BOIPOChI TEMBI, CIEyeT CTPOro NpuAep KUBaThCs IulaHa. Pabora He poikHa mpen-
CTaBIISITh NIEPECKa3 OT/AEIBHBIX INIaB YUeOHHKA WK yaeOHoro nocodus. Heo6xoanmo u3mo-
XKHUTb COOCTBEHHBIE COOOpPa)KEHUS MO CYIIECTBY M3JIaraéMbIX BOIPOCOB, BHECTHU CBOM IPEJ-
noxenns. OOIIME TONOXKEHUS TOJDKHBI OBITh MOJKPEIJICHBI U TOSICHEHbI KOHKPETHBIMHU
npuMepamu. M3naraemblii Matepuan Mpu HEOOXOAMMOCTH CIENyeT HPOWUIIOCTPUPOBATH
TabIUIIAMH, CXEMaMH, IMarpaMMaMH | T.JI.

5. Meroau4ecKue yKa3aHUs 110 BbINOJTHEHHIO KOHTPOJIbHON PadoThl

IloaroToBKy Hamo Ha4YMHATH C NOBTOPEHHs THUIIOBBIX 3a/ad, pacCMaTpUBAEMBIX HaA
JEKUUAX U NMPAKTUYECKUX 3aHATHUSIX, IPOYTECHUIO JIEKIHUNA U JONOJHUTEIBHON JINTEPATYPHI.
Heo6xoauMo MOMHUTB, YTO Ha KOHTPOJIBHOM paboTe OOBIYHO MPEIararoTcs sl peIIeHUs
TUIOBBIE 3a/1aud. B cBs3u ¢ 3TUM paboTa ¢ peKOMEHIOBAHHOW JIUTEpaTypoil 00s3aTeNbHa.
Ocob6oe BHIMaHUE TIPU ITOM HEOOXOIUMO 00paTUTh HA COJIEPIKAHUE OCHOBHBIX TOJIOKEHUH
U BBIBOJIOB, OOBSCHEHHE SIBICHUM M (DaKTOB, YSICHEHHE NMPAKTHUUYECKOI'O MPHIIOKEHHs pac-
CMaTPUBAaEMbIX TEOPETUYECKUX BOMNPOCOB. B mpouecce 3Toil paboThl HEOOXOIUMO CTpe-
MUTBCS [TOHATH U 3alIOMHUTh OCHOBHBIE ITOJIOKEHHS U3y4aeMOro MaTepuaia, IpuMepsl, 1o-
SICHSIOIIIME €T0, a TAaKXKe pa300paThbcs B WIUIIOCTPATUBHOM MaTepHale.

10 Onucanue MaTepuaILHO-TEXHHYECKOIr0 o0ecreyeHusi, He00X0IMMOro sl
OCylIeCTBJIEHHSI 00Pa30BaATEILHOIO NMPoIecca Mo AUCHUILINHE (MO1YJIIO)

10.1 Yue6Ho-1200paTopHOE 000py10BaHHE
OtcyrcTBYyeT
10.2 Texnu4eckue 1 JIEKTPOHHbIE CPeICTBA 00YUeHHUSsI

[Ipu mpoBeneHnn 3aHATHN MCIOJIB3YETCS ayIUTOPHs, 00OPYIOBaHHASI MTPOCKTOPOM
(cTallMOHApHBIM WIIHA IEPEHOCHBIM) JIJIsl 0TOOpaxkeHus mpe3eHTanuii. Kpome Toro, npu mpo-
BEJICHUH JICKIIUI U MPAKTUYECKUX 3aHATHI HEOOXOIMM KOMIBIOTEP C YCTAHOBIECHHBIM Ha
HeM Opay3epoM U TPOrpaMMHBIM O00eCTiedeHUEM TSl IEMOHCTPAIIUH TTPEe3EHTAIUH.

11 HNuble cBeaeHud

MeToaundyecKkue PEKOMEHAAIUHA 10 oﬁyqeﬂmo JIMI ¢ OrPAHUYCHHBIMHA BO3MO K-
HOCTSIMHU 310POBbSI U HHBAJIHU/10B

OcBoeHue JUCIHITIIMHBI 06y‘-IaIOHII/IMI/IC$[ C OIpaHUYCHHBIMU BO3MOXXHOCTSIMU 3]10-
POBBA MOKCT OBITH OpTraHHU30BaHO KaK COBMECTHO C APYIr'UMH 06y‘{aIOH_II/IMI/IC$I, TaK U B OT-
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nenbHbIX rpynmnax. [Ipeamonaratorcsi crieluaibHbIE YCIOBHS AJIsl MOJYYeHUS 00pa30BaHUs
00y4aloIUMUCS C OTPAaHUYEHHBIMU BO3MOXKHOCTSMU 3/10POBBS.

[Tpodeccopcko-nemarorndeckuit COCTaB 3HAKOMMTCS c MICUXO0JIOT0-
(U3HONIOTHYEeCKUMH OCOOCHHOCTSIMU OOYYAIOIIMXCS MHBAJIUIOB U JIUI[ C OTPAaHUYCHHBIMU
BO3MOKHOCTSIMU 3JI0POBbSI, MHAUBUAYATbHBIMU MpOTrpaMMaMy peadUINTAIIM WHBAJIUIOB
(npu Hamuuuu). [Ipy HEOOXOAMMOCTH OCYIIECTBIISETCS TOMOJIHUTEIbHAS MOAJEPKKa Tpe-
MoJaBaHUsl THIOTOPAMHU, MICUXOJOTaMH, COLUMAIbHBIMU pa0OTHUKAMH, MIPOLIEIIINMEU O 0-
TOBKY aCCHUCTEHTaMH.

B cootBercTBUM ¢ METOAMUYECKUMHU peKoMeHaauusiMu MunoOpHayku PO (yrB. 8 an-
pens 2014 r. N AK-44/058H) B Kypce IpeAnoaracTcs UCIoIb30BaTh COIMAIBHO-aKTUBHBIC
U pedrexcuBHBIE METOABI 00yUYEHHS, TEXHOJIOTUN COLUOKYIBTYPHOU peadMIMTaluu ¢ 1e-
JBI0 OKa3aHHUS MOMOIIY B YCTAHOBJIEHUM MOJHOLIEHHBIX MEXKIMYHOCTHBIX OTHOIICHUH C
IPYTUMH CTYJICHTaMH, CO3AaHUU KOM(OPTHOTO TCHXOJOTHYECKOrO KIMMaTa B CTyJACHYE-
ckoii rpymnme. [Tog6op u pazpaboTka yueOHBIX MaTEpPHAIOB IPOU3BOAITCS C YUYETOM MIPEo-
CTaBJICHHMS MaTepuaia B pa3IHMuHbIX (popMax: ayJualbHON, BU3YaJbHOMU, C UCIIOIb30BaHHUEM
CHeIHAbHBIX TEXHUYECKUX CPEICTB U HHGOPMAITMOHHBIX CUCTEM.

OcBoenue nucuuiuiHbl JunamMu ¢ OB3  ocymiecTBisieTcs € HMCIOIb30BAaHUEM
CpeacTB 00ydeHHUs OOIIEro U CrenualbHOr0 Ha3HAYeHUs (IEPCOHATBHOIO U KOJUIEKTUBHOTO
MCTIOJIB30BaHUs). MaTeprualbHO-TEXHUYECKOe 00ECIIEUeHNE MPeyCMaTpUBaeT MPUCIIOco0-
JIeHUE ayIuTOpuil K Hy»x1am aun ¢ OB3.

dopma NpoBeACHUS ATTECTALUH JJIsl CTYJEHTOB-UHBAJIUIOB YCTAHABIMBAETCS C yue-
TOM UHAMBUAYAIbHBIX Ncuxodusndyeckux ocobenHoctend. s crynentoB ¢ OB3 mpeny-
CMaTpUBAETCs JAOCTYIHas (hopMa MPeI0CTaBICHUS 3aJaHII OLIEHOYHBIX CPEJICTB, @ UMEHHO:

- B TEYaTHOW WM DSJEKTPOHHOW Qopme (IIsl JUI ¢ HAPYIIEHUSMU OIOPHO-
JIBUTATEJIHLHOTO amnmnapara);

- B MIEYAaTHON (opMe WU SJEKTPOHHOH (Popme ¢ yBETUUYEHHBIM HIPUPTOM U KOH-
TPACTHOCTBIO (17151 JIULL C HAPYILIEHUSIMU CIIyXa, PEYH, 3pEHHUS);

- METOJIOM UTEHUS aCCUCTEHTOM 3a/IaHUs BCIYX (U1 TUI[ C HAPYLICHUSIMU 3PEHHUS).

CryaeHTaM ¢ MHBJIMAHOCTBIO YBEIMYMBACTCS BPEMsi Ha IMOJTOTOBKY OTBETOB Ha
KOHTpPOJbHBIE BOMPOCHL. JIJis Takux CTYIEHTOB MpeaycMaTpuBaeTcs AOCTymHas ¢dopMma
MIPEIOCTABIIEHUSI OTBETOB Ha 33/1aHUS, & UMEHHO:

- IMCbMEHHO Ha Oymare uiim HabOpoM OTBETOB Ha KOMITbIOTEpE (7S JIHII C HapyIlle-
HUSIMU CIIyXa, pe4H);

- BBIOOPOM OTBETa M3 BO3MOXKHBIX BapHAHTOB C HCIIOJIb30BAHUEM YCIIYT aCCHUCTEHTa
(1751 ML ¢ HApYIIEHUSIMU OTIOPHO-/ABUTaTEIbHOIO anapara);

* YCTHO (JUJIs1 JTUI[ C HAPYIIEHUSIMU 3PEHHUSI, OTIOPHO-IBUTATEIHLHOTO arapara).

[Ipu HEOOXOAMMOCTH AJIs1 00YHAIOIIMXCS C MHBAIMIHOCTHIO MPOIeypa OLICHUBAHUS
PE3yNbTAaTOB O0YUYEHHS MOXKET MPOBOJUTHCS B HECKOJIBKO ATAIOB.
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[Tpunoxenue 1

®OH/JI OHEHOYHbBIX CPEI[CTB1
10 JMCIHILINHE

MaremaTuka
Hamnpasnenue noarotToBku 08.05.01 "Cmpoumenbcmeo YHUKAbHBIX 30AHUL U
coopycenuu”
HampasiienHocts (ipoduin) Cmpoumenbcmeo 8blCOMHBIX U OONLULENPOSIeMHBIX 30AHULL
00pa30BaTEeNbHON MPOTPAMMEI | U COOPYHCEHUL
Kpanmduxarys BBITyCKHUKA UHDICEHep-CMPOoUmeb
[Non mavasia moAroTOBKM 2019
(no yuebHomy niamy)
dopma o0yueHHs oyHas
Texnonorus 06y4eHus MPaoUYUOHHAS
Kypc Cemectp TpynoemMkocTs, 3.€.
12 123 10
Bun npomexxyTouHOM aTTecTanuu ObecnieunBaroliee nojpasieacHue
Oxzamen 3auem c oyenxou, 3auem c Kageopa «IIM - IIpuxnaounas mamemamu-
OUEeHKOU Kax»

' B 1aHHOM MPUIIOXKEHUH TIPEJICTABIICHbBI TUTIOBBIE OIIEHOYHbIE CPeCTBA. [10MHBIN KOM-
IJIEKT OLIEHOYHBIX CPEJCTB, BKIIOYAIOIINNA Bce BapHAHTHI 33JaHU (TECTOB, KOHTPOJIbHBIX
pabort u z1p.), mpeaaraeMpIx oOyyaromemMycs, XpaHUTcs Ha Kadeape B OyMaxXHOM M JJIeK-

TPOHHOM BHJIE.
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1 IlepeuyeHb MuIaHNPYEMBIX pPe3yJIbTATOB 00y4eHHs N0 JUCHUILIHHE (MOAYJII0),
COOTHECEHHBIX ¢ IIJIAHUPYEMbIMH pe3y/IbTaTaMH 00pa30BaTeIbHOM Npo-

rpaMmmabl

Tabmuna 1 — KoMnereHIMu ¥ MHAMKATOPBI UX JOCTUKEHUS

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHIIM

I/IHI[I/IKaTOpBI JOCTHIXCHUA

[Inanupyemble pe3ynbTaThl
00y4YeHUs IO TUCITUTINHE

YHuBepcaibHbIe

OIIK-1

OIIK-1.1. 3Haer Teo-
pUI0 U OCHOBHBIC 3a-
KOHBI B  o0OjacTtu
€CTECTBCHHOHAYYHBIX
U OOIIEHHKEHEPHBIX
IHACIATUINH

3HaeT TCOPHUIO U OCHOBHBIC 3aKO0-
HBI B 00JIaCTH CCTCCTBCHHOHAY4-
HBIX U O6H.[€I/IH)KGHepHLIX JAnC-
OUITIIMH

3HATh OCHOBHBIC JICUCTBUS Ha
BEKTOpaMU U  MaTpULAMHU.
YMeTs HccnenoBaTb CUCTEMBI
JMHEHHBIX anredpanyecKux
YpaBHEHUH. YMETh BBIYUCIATH
npenensl, nauddepeHpoBaTh,
HAXOJHTh KCTPEMYMBI,
HauOonblllee ¥ HauMEHbIIee
3HAa4YeHUE, HMCCIEeN0BaTh (YHK-
UM OJHOW JIEeHWCTBUTEIHLHOU
NepeMEHHON W (YHKIUH He-
CKOJIbKUX TIEpEMEHHBIX. YMETh
BBIUMCIISTh  HEOIPEICICHHBIC,
ornpezieNieHHble M HECOOCTBEH-
HbIC WHTETPAIbI, BBIMOITHSITH
NEHCTBUS HAJ KOMIUIEKCHBIMU
YHCIIaMH, WHTETPUPOBATH
muddepeHManbHble  ypaBHe-
HUS TIEPBOTO U BBICIINX MTOPSIJI-
KOB. Biaznets nmpuOImKkeHHbBIMU
BBEIYHCIICHUSIMH,  BBIYHCIICHUE
NpEeeNoB U MHTErPajoB C IO-
MOIIBIO PSTIOB.

Ob6menpodeccroHanbHbIe

OIIK-1

Crnocoben  pemath
NPUKJIaHBIC  3aa4yu
CTPOUTEIBHOH OTpac-
T, WCIONB3YS TEeo-
puro U MeToabl (yH-
JTaMEHTAIbHBIX HayK

OIIK-1.2. Ymeer BbI-
SABIATh U Kiaccudu-
nupoBath  (husnye-
CKHE M XHMHYECKHE
MPOIIECCHI, MpOTEeKa-
olmue Ha  00BEeKTe
npodeccnoHabHOM

NeSTeTbHOCTH,  pe-

YMeer BBIABIATH U KIacCUDUIH-
poBaTh (pU3MUECKHE U XUMUYE-
CKHE TPOIECCHl, MPOTEKAOIIHE
Ha 00BeKTe MpoecCHOHATHLHON
NEeSITeTbHOCTH, pemaTh HHXKe-
HEpHBIE 33/1a4M C TIOMOIBI0 Ma-
TEeMaTHYECKOTO amnmapara

3HaTh OCHOBHBIE JIEUCTBUS HaJ
BEKTOpaMHU U MaTpHUIIAMHU.
VYMeTh HcCIIenoBaTh CHCTEMBI
JMHENHBIX anreOpanyecKux
yYpaBHEHUH. YMETh BBIYUCIATH
npezaensl, aupdepeHIupoBarsb,
HaXOJUTh KCTPEMYMBI,
HauOoJiplllee ¥ HaUMEHbIIEe
3HaueHHue, HcciaeoBaTh (QyHK-
O OJHOM JEUCTBUTEIHLHOU
MEepeMEeHHON M (QYHKUMHA He-
CKOJIbKMX TEPEMEHHBIX. Y METH
BBIUUCIISATh  HEOIpEIeIeHHbIE,
OTpeJieIeHHble U HECOOCTBEH-
Hbl€ HWHTETpayibl, BBINOJIHAThH
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marb ~ MH)KEHEPHbIE NEHCTBUS HaJ KOMIUIEKCHBIMU
3alaud ¢ TOMOIIbIO YHUCJIaMH, WHTETPUPOBATH
MaTeMaTHYeCKOro muddepeHManbHble  ypaBHe-
amnmnapara HUSI IEPBOTO U BBICIIUX MOPSI-
KOB. Biazners npuOiImKeHHbIMU
BBIYMCIICHUSIMU,  BBIYHCIICHHE
IpeleioB U MHTErpajoB C IO-
MOIIBIO PSIJIOB.
[Ipodeccuonanpubie
OIIK-1 Brnaneer HaBbikamMu pelieHus | 3HaTh OCHOBHBIC JEHCTBUS HAJl
OIIK-1.3. Bmaneer | TUNOBBIX MHXKEHEPHBIX 3a/a4 HA | BEKTOpaMU U MaTpUIAMU.
HaBBIKAMHM  PEIICHHS | OCHOBE TEOPETUUYECKHX MCCIIEN0- | YMETh HCCIEI0BATh CHUCTEMBbI
TUTMOBBIX  MHXKEHEpP- | BaHUM, 00paObOTKU pPaCUETHBIX U | JMHEHHBIX anredpanvyecKux
HBIX 33J]a4 Ha OCHOBE | SKCHEPUMEHTAIbHBIX JIAHHBIX | ypaBHEHUI. YMETb BBIYUCIATH
TEOPETUYECKHX  HC- | BEPOSITHOCTHO-CTATUCTUYECKUMU | TIpenenbl, auddepeHupoBarts,
cienoBanuii,  oOpa- | METogaMu HAXOJIUTh KCTPEMYMBI,
OOTKH pacCyYeTHBIX U HauOonblllee ¥ HaUMEHbIIee
AKCIIEPUMEHTAIIbHBIX 3HAUCHUE, HMCCIENA0BaTh (DYHK-

JaHHBIX BCPOATHOCT-
HO-CTaTUCTUYCCKUMH
MCTOJaMU

UM OJHOW JEeHWCTBUTEIHLHOU
NepeMEHHON W (YHKIUH He-
CKOJIbKUX TIepEMEHHBIX. YMETh
BBIUMCIISTh  HEOIPEICICHHBIEC,
ompezieNieHHble M HECOOCTBEH-
HbIC WHTETPAIbI, BBIMOIHATH
NEHCTBUS HaJ KOMIUIEKCHBIMU
YHCIIaMH, WHTETPUPOBATH
muddepeHManbHble  ypaBHe-
HUS [IEPBOTO U BBICIIUX TOPSI/I-
KOB. Brianers npuOiImKkeHHbBIMU
BBEIYHCIICHUSIMH,  BBIYHCIICHUE
NpEeeNioB U MHTErPajoB C IO-
MOIIBIO PSTIOB.

Tabnuua 2 — [TaciopT ¢oHa OLIEHOUHBIX CPENICTB

KonTtpoaunpyembie ®opmupyemas | HaumenoBanue
pazaeJbl (TeMbl) KOMIIeTEeHI U OLICHOYHOI 0 IToxa3aTtesn oneHKHn
JAUCHMILTHHBI CpeACTBa
JInneiinas ajaredpa OIlIK-1.1 PacuerHo- JleMoHCTpHUpYyeT mIpakTH-
rpapuueckas | 4yeckoe HCIIOJIb30BAHNE
pabora MaTeMaTUYECKNX METOOB
U AQHAIUTHYECKUX  ajro-
PUTMOB JUIsl aHaJIKM3a 3a7a4
BekTopHas anredopa OIlK-1.1 Kontponbnass | JleMOHCTpUpyeT IpakTH-
pabota 4eCcKoe HCIIOJIb30BAHNE
MaTeMaTHUYeCKUX METO0B
U AQHAIUTHYECKUX  ajro-
PUTMOB JUIsl aHaJIK3a 3a7a4
AHaJIUTHYECKAS Teo- OIlK-1.1 Tect OcymecTBisieT BBIOOp Ma-
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MeTpHus

TEeMaTUYECKUX ONeparui u
AHAJIUTUYCCKUX aJIFOpI/IT-
MOB ISl PEIICHHS TEKY-
e MaTeMaTH4YeCcKOl 3a-
Jadu

JuddepenunanbHoe OIIK-1.2 PacuerHo- JleMOHCTpUpYeT — MpaKTH-
ucumciaeHne QyHKIUN rpaduyeckas | yeckoe HCIOJIb30BaHUE
0/1HOIi mepeMeHHOM pabota MaTeMaTHYECKUX METO/IOB
U aHaJUTHYECKUX ajro-
PUTMOB JIJIsl aHAIK3a 3a1a4
IIpenen pynkuuun OIIK-1.2 Konrtposnbnas | JleMOHCTpUpYET IIpaKTH-
pabota 4yecKoe HCIOJIb30BaHUE
MaTeMaTHYeCKUX METO/IOB
U aHaJUTHYECKUX ajro-
PUTMOB JIJIsl aHAJIM3a 33a1a4
JAudpepennuaibHoe OIIK-1.2 Tect OcymecTBiser BbIOOp Ma-
HCYHUCJIeHHEe PYHKIUH TEMAaTHYECKUX Ollepanui u
OTHOM MepeMeHHO AQHAJIMTUYECKUX  AJITOpHUT-
MOB JUIS pPEIICHHs TEeKY-
e MareMaTU4YeCcKOil 3a-

Jla9u
HNHuTerpasbHoe ucumc- OIIK-1.3 PacuetHo- JleMOHCTpHUpYeT  MpakKTH-
JeHue QyHKIUU OTHOM rpaduyeckas | 4eckoe HCIIOJb30BAHUE
nepeMeHHOMH pabota MaTEeMaTUYECKUX METO0B
U AHAIUTHYECKUX  aJro-
PUTMOB JIsl aHaJIM3a 3a71a4
JAuddepeHunaibHbie OIIK-1.3 Konrtponbnass | JleMoHCTpupyeT mpakTH-
ypPaBHEHHA pabota 4ecKoe WCTIOJIh30BAHNE
MaTeMaTHYeCKUX METO/IOB
U AHAIUTHYECKUX  ajro-
PUTMOB JUTsl aHaJIN3a 3a71a4
HNuTerpajgbHbie He4nc- OIIK-1.3 Tect OcymecTBiser BbIOOp Ma-

JieHusl (PYHKIUH OHOMI
nepeMeHHOMn

TEMAaTHYECKUX OIepanui u
AHAJIMTUYECKUX  aJITOpHUT-
MOB JUISl PEUIEHUS] TEKY-
med MaTeMaTU4ecKoM 3a-
JTadu

2 Metoanuyeckne MaTepHuaJibl, ONpe/esiioue NPoUeaypPbl OlleHUBAHNUS 3HA-
HHMH, yMEHUI, HABBIKOB U (MJIN) ONbITA 1eATEJIbHOCTH, XapaKTepu3youue
npouecc popMuUpoOBaHUSA KOMIIETEHIUM

Mertoanueckue MaTepualibl, OMPEACIISIIONINE MPOLUEAYPhl OLICHUBAHUS 3HAHUW, yMe-
HUH, HABBIKOB U (WUJIH) OIBITA AESITENLHOCTH, MPEACTABIEHBI B BHJIE TEXHOJIOTHIECKON Kap-

THI TUCIUIUIHHBI (Tabmuma 3).

Tabmuma 3 — TexHonoruueckas kapra
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HaumeHoBa-
HHE
OI[EHOYHOI'0
cpeacTBa

Cpoxnu
BBINOJIHEHHSA

HMIxaJnaa
OLICHUBA-
HUA

Kpurepun
OlleHUBAHUS

1 cemectp

Ilpomesricymounas ammecmayus 6 popme IK3amen

Pacuerno-
rpadpudeckas  pa-
6ora

8 Henmens

15 GauioB

15 GamyoB - CTYAEHT MOJHOCTHIO BBIMOIHIIT
3aJ]aHKe, MOoKa3all OTIMYHBIC YMCHUS U HABHI-
KA B paMKaX yCBOCHHOTO y4eOHOTO MaTepua-
Jla, KOHTpOJIbHAs paboTra o(opMIICHA aKKy-
paTHO ¥ B COOTBETCTBUH C MPEABSIBISEMbIMU
TpeOOBaHUAMHU.

10 6amtoB - CTyIEHT TOTHOCTHIO BBITIOTHIII
3ajlaHue, M0Ka3all XOPOIINe YMEHHUS HABBIKH B
paMKax YCBOGHHOI'O y4eOHOro MaTepuana, HO
HE CMOT' OOOCHOBAaTh ONTHMAIBHOCTH MpE-
JIOXKCHHOTO PEUICHUS, O00nyweHvl 00HA UNU
06e HemouHOCmu, €CTh HEIOCTaTKu B 0(hopM-
JICHHU.

6 6ayoB - CTyIEHT MOJIHOCTBHIO BBITIOJHUI
3aJjaHKe, HO JOMYCTHJI CYIICCTBEHHBIC HETOY-
HOCTH ¥ I'pyObIe OLIHOKH, HE MPOSIBUII YMEHHUS
NPaBUJIBHO HHTEPIPETHPOBATH IOJIy4CHHbIC
pe3yNbTaThl, KayecTBO O(GOpMIICHHS HUMEET
HEIOCTATOYHBIA YPOBEHb.

0 6amnoB - CTyJCHT HE MOJHOCTHIO BBIMOIHHUIT
3aJlaHie, IPU TOM MPOSBII HEJOCTATOYHBIN
YPOBCHb YMEHHUIl U HaBBIKOB, a TaK)KE HECIIO-
cOOCH MOSICHUThH MOJYYCHHBIN Pe3yJIbTaT.

Konrposibnas
pabota

14 nenens

15 Gamios

15 6amnoB - CTyA€HT MOJIHOCTHIO BBITIOIHHII
3a7laHie KOHTPOJILHOW paboThl, MOKa3al OT-
JIMYHBIC YMEHHS U HaBBIKM B paMKax YCBOEH-
HOTrO y4eOHOro MaTepuaya, KOHTpPOJbHas pa-
O6ota odopmileHa aKKypaTHO M B COOTBET-
CTBHH C TIPEIBSIBIIEMBIMA TPESOOBAHHUSIMH.

10 6amwioB - CTYACHT MOTHOCTBHIO BBITIOHUI
3aJjaHie KOHTPOJBHON pabOTHI, IMOKa3aml Xo-
pollive yMEHHs HaBBIKK B PAMKaX YCBOEHHOI'O
y4e0HOT0 MaTepuaia, HO He CMOT 000CHOBAaTh
ONTUMAJIBHOCTh TIPEUIOKEHHOTO  PEIICHHS,
JIOTTYIIEHBI OJHA WJIM JBE HETOYHOCTH, €CTh
HEOCTaTKU B OQGOPMIICHHM KOHTPOJIBHOU
paboThI.

5 6amnoB - CTyAEHT MOJHOCTHIO BBITIOJIHUI
3aJjaHue KOHTPOJIEHON paboThl, HO IOIYCTHIT
CyIIeCTBEHHBIC HETOYHOCTH M TpyOble OImmo-
KM, HE MPOSIBUI YMEHHS NPABUIBHO HHTEP-
[IPETUPOBATh MOJYYECHHbIE PE3YyJbTAThl, Kaue-
CTBO O(OPMIICHHS KOHTPOIBLHOU PabOTHI HMe-
€T HeJIOCTaTOYHbIN YPOBEHb.

0 6annoB - CTyJeHT HE IOJHOCTHIO BBIOIHMUII
3a/laHie€ KOHTPOJIBHOW paboThl, NPH 3ITOM
IIPOSIBUJI HEJOCTATOYHBIM ypOBEHb YMEHHUI U
HaBBIKOB, a TAaK)K€ HECTIOCOOCH IMOSICHUTH I10-
JIy4EHHBIH pe3yJIbTarT.

Tect

10 Hemens

10 6amioB

10 6asmnoB - 91-100% mnpaBUIBHBIX OTBETOB —
BBICOKMI YPOBEHb 3HaHMi, YMEHUI U HaBbI-
KOB;

8 6amoB - 71-90% % mpaBUIBHBIX OTBETOB —
JIOCTaTOYHO BBICOKHMH ypOBEHb 3HaHMH, yMme-
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Haumenona-

IIkana
HHE Cpoxnu OLEHHBA- Kpurepun
OLICHOYHOTI'0 BbIINNOJIHCHUSA HHI/IH OLICHUBAHUA
cpeacTBa
HUI ¥ HABBIKOB;
5 O6amnoB - 61-70% npaBUIBHBIX OTBETOB —
CpelHUN YpOBEHb 3HaHHUM, YMEHUNH U HAaBBI-
KOB;
3 Oamma - 51-60% mnpaBUIBHBIX OTBETOB —
HU3KUU YPOBEHb 3HAHHUM, YMEHUU U HaBBIKOB;
0 OammoB - 0-50% mnpaBHIBHBIX OTBETOB —
O4YEHb HM3KHUU YpPOBEHb 3HAaHUN, YMEHUU U
HaBBIKOB;
Texymuit KOHTPONb: - 40 6annos -
OK3aMeH: - _60 ©Oanmnos
HUTOTI'O: - 100 o6amoB

Kpurtepnn oneHkn pe3yJibTaToB 00y4eHHs M0 AMCHUTIMHE:
0 — 64 % ot MakcUMaJIbHO BO3MOXKHON CYMMBI 0AJIJIOB — HEYJOBJICTBOPUTENBHOY» (HEJOCTATOYHBIH YPOBEHB JUIS

MIPOMEKYTOYHON aTTeCTAILlUH 110 JUCLIUIUINHE);

65 — 74 % OT MakCUMaJIbHO BO3MOXKHOH CYMMBI 0aJlJIOB — «YZOBJIETBOPUTEIBHOY» (TIOPOTOBbIA (MHHUMAIBHBIN)

YPOBCHB);

75 — 84 % 0T MaKcCHMaJIbHO BO3MOXKHOH CyMMBI OQJIJIOB — «XOPOIIO» (CPEAHUI yPOBEHD);
85 — 100 % oT MakcHMaJIbHO BO3MOKHOW CYMMBI 0aJIJIOB — «OTIIMYHOY (BBICOKUH (MaKCHMaJIbHBIN) YPOBEHb)

2 ceMecTp

Ilpomesrcymounas ammecmavyusn 6 popme 3auem c 0YeHKOU

8 Henens

15 6aioB

15 GamioB - CTYJCHT MOJHOCTBIO BBIMOJIHMII
3ajlaHue, [0Ka3ajl OTJIMYHBIC YMEHHS M HaBbI-
KU B paMKaxX YCBOSHHOTO Y4eOHOro mMarepua-
Jla, KOHTposibHasg pabora odopmieHa akKy-
paTHO ¥ B COOTBETCTBHH C MPEIbSBISIEMBIMH
TpeOOBAHUSIMH.

10 6amnoB - CTyA€HT MOJTHOCTHIO BBITIOIHHII
3a7iaHue, IoKa3all XOpOoLINe YMEHHUS HaBbIKH B
paMKax YCBOEGHHOTO Y4eOHOr0 MaTepHaia, HO
HE CMOr 00OCHOBaTh ONTHUMAIBHOCTH IPE-
JIO)KEHHOTO PEIIeHUs, OONYUeHbl 0OHA UTU
06e Hemo4HOCmUL, €CTh HeJIOCTaTKu B 0(hopM-
JICHUH.

6 6auioB - CTYIEHT MOJHOCTHIO BBIMOIHUI
3aJlaHue, HO JIOMYCTHJI CYIIECTBEHHbIE HETOY-
HOCTH ¥ IpyOble OIIMOKH, HE MPOSIBUI yMEHHS
NPaBWJIBHO HHTEPIPETHPOBATH IOJy4YCHHbIE
pe3ynbTaThl, KayecTBO OQopMIICHHS HMEEeT
HEJ0CTaTOYHBIH yPOBEHbD.

0 6amioB - CTyJEeHT HE MOJHOCTHIO BHITIOTHIIT
3aJiaHie, IPU TOM MPOSBII HEJOCTATOYHBIN
YPOBEHb YMEHHI M HABBIKOB, & TAKXKe HECIO-
COOCH MOSICHUTD TOJTyYeHHBIH PEe3yIIbTAT.

1 Pacuetno-
rpaduyeckas  pa-
60Ta

2 KonrponsHast
pabota

14 Henens

15 6aioB

15 6amioB - CTyAEHT MOTHOCTBHIO BBITIOTHHI
3aJJaHie KOHTPOJBFHOW paboTHI, MOKa3al OT-
JIMYHBIC YMEHUS U HaBBIKK B paMKax YCBOCH-
HOTO y4eOHOTo MaTepuaia, KOHTPOJbHAsS pa-
6ota odopMieHa akKKypaTHO U B COOTBET-
CTBUU C MPEABSIBISIEMBIMH TPEOOBAHUIMHU.

10 6amioB - CTyA€HT MOIHOCTHIO BBITIOTHIIT
3a/IaHA€ KOHTPOJHHOW paboThI, MOKazal Xo-
poIllve YMEHHS HaBBIKH B PAMKaX YCBOCHHOTO
y4e0HOTo Marepuaia, HO He CMOT 00OCHOBAaTh
ONTUMAIILHOCTh  TMPEIUIOKEHHOTO PEIICHUS,
JIOMYIICHBI OJTHA VUJIM JBE HETOYHOCTH, €CTh
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HaumeHoBa-
HHE
OI[EHOYHOI'0
cpeacTBa

Cpoxnu
BBINOJIHEHHSA

HMIxaJnaa
OLICHUBA-
HUA

Kpurepun
OlleHUBAHUS

HEIOCTaTKU B O(QOPMIICHHHM KOHTPOJIBHOM
paboTHI.

5 6amnoB - CTyIEHT IMOJHOCTHIO BBITTOJHUI
3aJlaHie KOHTPOJILHON PaboThl, HO JOIYCTHII
CYIIECTBEHHBIC HETOYHOCTH M TPyObIe OIMINO-
KH, HE MPOSBUJI YMEHHUS MPAaBUILHO HHTEp-
MPETUPOBATh MOJNYYCHHBIE PE3YNIbTaThl, Kade-
CTBO O0OPMIICHHS KOHTPOJIHHON pabOTH nMe-
€T HEJIOCTATOYHBIN YPOBCHb.

0 6am1oB - CTyEHT HE MOJHOCTHIO BHIMOTHUI
3aJJaHie KOHTPOJBHHON pPabOThI, MpH 3TOM
MPOSIBUJI HEJOCTATOUHBIH YPOBCHb YMCHHU W
HAaBBIKOB, a TAKXKE HECIIOCOOCH MOSICHUTH IO-
JIYYCHHBINA PE3yJNbTaT.

3 Tect

10 Hegens

10 6auioB

10 6aymioB - 91-100% npaBUIIBHBIX OTBETOB —
BBICOKMI YpOBEHb 3HaHHI, YMEHUI U HaBBI-
KOB;

8 6ammoB - 71-90% % mpaBUIBHBIX OTBETOB —
JIOCTATOYHO BBICOKHH YpOBCHb 3HAHHUH, yMe-
HHUH B HaBBIKOB;

5 6amoB - 61-70% npaBUIBHBIX OTBETOB —
CpeHUl ypOBEHb 3HAHWUW, YMEHHI U HaBbI-
KOB;

3 Gamna - 51-60% mpaBUIIBHBIX OTBETOB —
HU3KUH YpOBEHb 3HAHUM, YMEHUU U HAaBBIKOB;
0 6amioB - 0-50% mnpaBHIBHBIX OTBETOB —
O4YEHb HHM3KUU YpPOBEHb 3HAaHUN, YMEHHH U
HaBBIKOB;

Tekyluil KOHTPOJIb:

40 6amioB

HUTOI'O:

40 6amnoB

Kpurtepnu oueHku pe3yJibTaToB 00y4eHHUs M0 AMCHUIIMHE:
0 — 64 % oT MakcHMaJIbHO BO3MOXKHOI CyMMBI 0aljIoB — «HEYJOBIETBOPHUTEIHHOY

YPOBEHb I HpOMe)KyTO‘IHOfI aTTeCTAalluu I10 ,IlI/ICLII/IHJ'II/IHe);

65 — 74 % oT MakCUMabHO BO3MOXKHOH CyMMBI 0aJIJIOB — «y/I0BJICTBOPUTEIHEHOY

MAaJIEHBIN) YPOBEHB);

(HeTOCTaTOYHBIN

(ToporoBsIit (MUHU-

75 — 84 % 0T MakCUMAaJIbHO BO3MOXHOI CyMMBI 0aJIIIOB — «XOPOIIOY» (CpEeAHUIN YPOBEHB);
85 — 100 % oT MakCHMaJIEHO BO3MOXKHOH CYMMEBI 0aJIJIOB — «OTIMYHO» (BBICOKHH (MaKCHMaJbHBIN) YPOBEHb)

3 cemecTtp

Ilpomescymounasa ammecmavyusn ¢ gpopme 3auem c oyeHKou

1 PacyeTtHo-
rpadpudeckas  pa-
bora

9 Henens

15 Gamios

15 GannoB - CTYACHT MOJHOCTHIO BBITIOTHIIT
3aJjaHKe, [MoKa3asl OTIMYHbIC YMEHUS U HaBbI-
KA B paMKaxX yCBOCHHOTO y4eOHOT0O MaTepua-
7a, KOHTpoJbHas pabora odopMieHa aKKy-
pPaTHO M B COOTBETCTBHH C MPEIBIBISICMBIMHI
TpeOOBaHUSIMH.

10 6awioB - CTYACHT MOTHOCTBHIO BBITIOTHHI
3aJ]aHKe, TI0Ka3ajl XOPOIIUEe YMCHHS HABBIKH B
paMKax YCBOCHHOT'O y4eOHOro maTepuana, HO
HE CMOI' OOOCHOBAaTh ONTHMAIBHOCTH MPE.I-
JIO)KEHHOTO PENICHUs, OOnyueHbl 00HA UlU
08e HemouHoCmuU, €CTh HETOCTATKU B 0(OPM-
JIEHUH.

6 O6amoB - CTYIEHT IMOJIHOCTHIO BBITTOJHUI
3aJ]aHKe, HO JOMYCTHII CYIIECTBEHHBIC HETOY-
HOCTH U TpyOBIe OIIMOKH, HE TPOSIBAI YMCHHS
MPAaBUJIBHO WHTEPIPETHPOBATH IOyYCHHEIC
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HaumeHoBa-
HHE
OI[EHOYHOI'0
cpeacTBa

Cpoxnu
BBINOJIHEHHSA

HMIxaJnaa
OLICHUBA-
HUA

Kpurepun
OlleHUBAHUS

pe3yabTaThl, Ka4ecTBO OGOPMIICHHS HMEET
HEIOCTATOYHBII YPOBCHB.

0 6am1oB - CTyIEHT HE IMOJTHOCTHIO BHITIOTHILIT
3aJlaHue, IPU TOM TMPOSIBII HEJOCTATOYHBIM
YPOBEHb YMEHHI M HABBIKOB, & TAKXKe HECIO-
COOCH MOSICHUTD TOJTyYCHHBI PEe3yJIbTAT.

2 KonrponsHas 15 menens

pabora

15 6amioB

15 6amtoB - CTyI€HT TOTHOCTHIO BBITIOTHIII
3aJlaHie KOHTPOJIbHOW paboThl, MOKA3al OT-
JMYHBIC YMEHHUS M HABBIKH B pPaMKax yCBOCH-
HOTO Y4eOHOro Marepuana, KOHTPOJbHAS pa-
b6ota odopmiieHa aKKypaTHO ¥ B COOTBET-
CTBHH C TPEIBSIBISIEMbIMU TPEOOBAHUSIMH.

10 6amnoB - CTyA€HT MOJIHOCTHIO BBITOIHHII
3aJJaHie KOHTPOJBHON pabOThI, MOKa3anl XO-
pOIIIMe YMEHUsI HABBIKU B PAMKaxX YCBOEHHOTO
yueOHOro Marepuaia, Ho He CMOT 000CHOBATh
ONTHUMANBHOCTD TPEUIOKEHHOTO PEIICHUS,
JIOTYIICHBI OJ[HA WIIM JIB€ HETOYHOCTH, €CTh
HEIOCTaTKh B OGOPMIICHHUH KOHTPOJIBHOU
paboTHI.

5 6amnoB - CTyIEHT MOJHOCTBHIO BBITIOJHUI
3aJjaHie KOHTPOJIBHON paboThI, HO JIOMYCTUI
CYIIECTBEHHbIE HETOUYHOCTU U IpyOble OMINO-
KU, HC MNPOsABUI YMCHUA MPaBUIBHO HWHTEP-
NIPETUPOBATH INOJyYEHHBIE PE3YyIbTAThI, Kaye-
CTBO O(hOPMIICHHS KOHTPOJIHHON pabOTHI UMe-
€T HeIOCTATOYHBIH YPOBCHb.

0 6amnoB - CTyJCHT HE MOJHOCTHIO BBIMOITHHUIT
3aJaHie KOHTPOJIHON paboThl, OpPU 3TOM
MPOSIBUJI HEJOCTATOYHBIH YPOBEHb YMEHHU U
HABBIKOB, & TAKXKE HECTMOCOOEH MOSCHUTH IO-
JIYYEHHBIH Pe3ybTaT.

3 Tect 16 Henens

10 6auioB

10 6am1oB - 91-100% mpaBUIIBHBIX OTBETOB —
BBICOKMI YPOBEHb 3HAaHMi, YMEHUI U HAaBBbI-
KOB;

8 6asutoB - 71-90% % npaBUIbHBIX OTBETOB —
JIOCTaTOYHO BBICOKUN YPOBEHb 3HaHWM, yme-
HUI ¥ HAaBBIKOB;

5 GamoB - 61-70% npaBUIBHBIX OTBETOB —
CpelHUN YypOBEHb 3HAaHUM, YMEHUNH U HaBBI-
KOB;

3 OGamma - 51-60% mnpaBUIBHBIX OTBETOB —
HU3KHUHI YpOBEHb 3HaHUN, YMEHUH U HaBBIKOB;
0 OammoB - 0-50% mnpaBHIBHBIX OTBETOB —
O4YEHb HM3KHUU YPOBEHb 3HAaHUN, YMEHUH U
HaBBIKOB;

Texyluii KOHTPOJIb: -

40 6amnoB

HUTOro: -

40 6amioB

Kpurtepnn oneHKd pe3yJIbTaTOB 00y4eHNUS MO JUCIUTLIHHE:
0 — 64 % OoT MaKCUMaJIbHO BO3MOXKHOM CYMMBI 0aJIJIOB — «HEYIOBJICTBOPUTEILHO

YPOBEHB ISl IPOMEXYTOYHO aTTeCTaI[MH 1O AUCITUILTHHE);

65 — 74 % oT MakCUMalbHO BO3MOXKHON CyMMBI 0aJIJIOB — «Y/I0BJIETBOPHUTEIHHO)

MaJIbHBIN) YPOBEHB);

(HeoCTaTOYHBIN

(ToporoBsIit (MUHU-

75 — 84 % 0T MakcUMaJIbHO BO3MOXKHOH CyMMBI OQJIJIOB — «XOPOLIO» (CPEAHUI YyPOBEHD);
85 — 100 % oT MakcHMalIbHO BO3MOKHOW CYMMbI 0aJIJIOB — «OTIIMYHOY» (BBICOKHH (MakCHMalIbHBIN) YPOBEHb)
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10.

3 TunoBble KOHTPOJIbHBbIE 321aHUSI WM HHbIE MATePHAJIbl, HEOOX0AMMbIe JJIs1
OLIEHKM 3HAHUI, yMEeHH i, HABBIKOB M (WJIM) ONBITA eITeJIbHOCTH, XapaKTe-
pusyonue npouecc (GopMUPOBAHUS KOMIIETEHIIUI B X0/1€e OCBOEHHSI 00pa-
30BaTeJIbHOM MPOrpaMMbl

3.1 3aganus 1S TeKyILIero KOHTPOJIsl yCIeBaeMOCTH
Kontponbnas padota, Kontponsnas padota, Kontponsnas padora PI'P, PT'P, PI'P
Konrponbnas padora «BekropHas anredpa»
Haiitu mromans TpeyroyibHUKa, IOCTPOEHHOTO HA BEKTOpax:
d=i+2j-3k; b=i-3]-k.

[MapannenorpaMmM nocTpoeH Ha BekTopax d u b . Haiitu BbICOTY, OMYIICHHYIO Ha CTO-
POHY, COBIIQJAIOIIYIO C BEKTOPOM a !

a=51 +2j+3k; b=5 +Kk.

. HaiiTi npoekuuto BekTopa ¢ Ha HarpaplieHHE BekTopa d :

¢(3-41) d(-253).

Haiitn 00beM mapasuiesienure/ia, moCTPOSHHOIO Ha BEKTOpax a, 5, C:

A= +2j-Kk; b=2]-2k; E=-i+]-2k

Bexrop @ ¢ xoopaunatabiMu ocsivu OX u OY coctaBiseT yribl o U 3, BBIYUCIUTH €T0
KOODPIMHATHI, €CIIH:

a=150°,8=30°, [3=2.
Omnpenenutb TOUKY P, ¢ KOTOpOit coBnaiaeT koHeuHas Touka Bekropa a(0;2;5) ec-
JIM €r0 HayaJlbHas TOYKa CoBmagaer ¢ Toukoii M (5; 0; -2).

V6enuthes, uto BekTopa €, €, 00pasyror 6asuc U pasloKHMTh BEKTOp @ Mo 6Gasucy

§1, éz. Haiitu KOOPAUHATHI BEKTOpa a B 3TOM basuce,
ecu: 5(5; 0), € (3; 4), e, (2; —l)

Bekropel a@ = {4; 2k; -1} u b = {-1; 1; 4} nepnenauKymIsApHBI, ecau yucio K paBHO

Jansl Bektopel d={2; A;9} u b= {1t; 5; -3}.Ykazars 3Hauenus A u AL, OpH KO-
TOPBIX BEKTOPHI KOJUTMHEAPHBIE.

Bektopa a={2;-1;1}, b={3; 1; -3} u ¢ = {4; -2; 2} ... (BbIOpaTh BepHOE yTBEp-
KJICHUE)

1) 06pa3ytoT npaByro TpoOIKy,

2) 00pa3yroT JIEBYIO TPOUKY,
3) KOMILUTaHapHbIE.

Kontponbras padota «I[Ipeaen GyHKmm»

Breraucnuts YKa3aHHbIC MTPECACIIbIL:

1.

mnr2x3—10x2—k7

x—>® 2% —3x+9
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V1+3x? -1

2. lim 5

x>0 x34x
x+1
3. lim (4+7x)
x—0o\ 3+ 7X
3
x4 x° —5x+4
5. I 10x> +7x% +3
x—> -1 53 +5
COS5X —CcosXx

6.

x—0 4X2

Kontponbras padota "duddepenunansupie ypaBHeHHS"

1 2Xyﬂyr — y12 _1;
2 1+y12 _zyyﬂzo;
. YY" +y"” =1,
a. Yy -4y +3y =xe*;
5. y”_2y!_8y:X2;
6. Jns nuddepennmanbHoro ypaBHeHUs pelinTh 3ana4dy Ko, ecnu:

y'(x* +1)=2xy’, »(0)=1,'(0)=3.

PI'P "CucteMsl TMHEHHBIX anredpandyeckux ypaBHeHUN"
1. UccnenoBarh cucteMy Ha COBMECTHOCTbB. B ciiyyae COBMECTHOCTH PEIINTh C ITOMOIIBIO:
a) popmyn Kpamepa;
b) metona ["aycca
—4x, —3X, = 2%X; =-1
X, + 2X, +2X, =12
X, +8X, +4X; =8
2. UccnenoBaTh CUCTEMY Ha COBMECTHOCTh. B ciyyae coBMECTHOCTH HalTH 4Mcio pa3due-
HUI HEM3BECTHBIX Ha 0a3MCHBIC U CBOOOJHBIE, BBIUCATh BCE BO3MOXHBIE BAPUAHTHI B Ta0-
nuue. Jns omHoro u3 pa3OueHuid, HaWTU oO0Iee, YaCTHOE W Oa3uWCHOE pelleHue, CAeaTh
IIPOBEPKY:
2%+ Xg = Xg — Xg + X5 =1,
a) X —2Xp + Xg + X4 — 2%g = 0,
— 4%, — 2Xy + 2%X3 + 2Xy — 2X5 = —2.
X+ 4%y —X3+3%, =9,
—2% + TXy, +2%3 =1,
D) 3%, —X3+2x3— X, =9,
2% + Xy + Xg +2X, =8,
X, +6X, — X4 =11
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4.  Haiftu obiiee, 4aCTHOE, PEIICHHE CUCTEMBI OTHOPOIHBIX YPAaBHEHUU.
3X, + X, —8X; +2X, + X, =0,
2%, — 2%, — 3%y — TX, + 2%, =0,
X, +11x, —12X, + 34X, —5x; =0,
X, + 29X, — 42X, +88x, —11x, =0.

PI'P "Iluddepennmanpubie ncuncaeHust QyHKIMHA OHOW EPEMEHHOIA.
KpuBblie 1 moBepXHOCTH BTOPOIo mnopsjaka'
Yacte 1: «KpuBble 1 TOBEPXHOCTU BTOPOTO MOPSIIKA»

PT'P
"CHUCTEMBI TUHEHHBIX alITeOpandecKux ypaBHCHHM"
1. UccnenoBaTh cucTeMy Ha COBMECTHOCTh. B cilydae COBMECTHOCTH PELIMTH C IOMOUIBIO:
a) dopmyn Kpamepa;
b) merona INaycca.
—4x, —3X, = 2%x; =-1
X, + 2X, +2X, =12
X, +8X, +4x, =8
2. UccnenoBarh CUCTEMY Ha COBMECTHOCTh. B ciyyae coBMeCTHOCTH HalTH 4Mcio pa3due-
HUN HEU3BECTHBIX Ha 0a3uCHBIE U CBOOOJHBIC, BHITUCATh BCE BO3MOXKHBIE BAPUAHTHI B Ta0-
mune. s omHOTrOo M3 pa3OuWeHMiA, HaTH olIiee, 4acTHOe U 0a3MCHOE pelIeHHe, CIeNaTh
IIPOBEPKY:
2X + Xg — X3 —Xg + X5 =1,
C) X —2Xy + X3 + X4 — 2X5 = 0,
—4X) — 2Xy + 2Xg + 2Xy — 2%5 = —2.
X +4Xy — X3 +3%, =9,
— 2% + TX, +2%3 =1,

d) 3%, —Xg+2X3—-%, =9,
2% + Xo + Xg +2X, =8,

X, +6X, — %4 =11

5.  Haiitu obiiee, 4acTHOE, PEIICHUE CUCTEMBI OJTHOPOJIHBIX YPaBHEHUH.
3%, + X, —8%; +2X, + X, =0,
2%, — 2%, — 3%y — TX, + 2%, =0,
X, +11x, —12X, + 34x, —5x%; =0,
X, + 29X, —42%, +88x, —11x,; =0.

PI'P
"IuddepennnanbHble UCUUCTCHUS QYHKIIMU OJHOM NepeMEeHHOM.
KpuBble 1 MOBEPXHOCTH BTOPOTO MOpsiAKa"
Yacts 1: «KpuBble U HOBEPXHOCTH BTOPOIO MOPSAKA»

1. Onpenenuts TUN JIMHUY, ClIENAaTh PUCYHOK, YKa3aTh (POKYCHI, JUPEKTPUCHI, HANTH &;
2 2
y° —16x" —64x—-2y—-79=0
2. C MMOMOIIBIO BBIACIICHUA IMOJIHBIX KBAJPATOB U IIEPEHOCA HavaJla KOOpAWHAT, YIIPOCTUTH
YpaBHCHHUC JIMHUHU, ONIPCACIIUTL €C HA3BAHUC, HalTH ee IoJIyocCHu, (bOKy'CBI, OKCHCHTPUCUTET,
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ypaBHEHHE
—x*—8x+18y+14 =0.
3.  Ompenenuth BUI MOBEPXHOCTH (HA3BAaHUE) U CHIETIATh YEPTEK
a) 3x% +y* —922-9=0
6) x2 +2y? —22=0

Yactp 2: «l[lomaoe nccaeposaume POIDy

TUPEKTPUC, cenaTh YEepTEXK.

3

4. TlpoBecTH MoxHOE UccleAoBaHUE QYHKIUU Y = U TIOCTPOUTH €€ rpaduk.

5. PemuTh npakTHuecKue 3a7ja4d HA SKCTPEMYM.

[Tosioca »kecTH IMPUHOM a JOJDKHA OBITh COTHYTa B BHJE OTKPHITOTO LMIMHAPUYECKOIO
xKeyoba Tak, 4YToObl ceueHue xeynoda umeno GopMmy Iyru KpyroBoro cermMeHTa. Beraucinurthb
3HAa4YEeHHUE IIEHTPAIBHOTO YIJla, ONUPAIOIIET0Cs Ha YTy, IPU KOTOPOM BMECTUMOCTh KeIo0a

OyzeT MaKCUMaIbHOM

PI'P "UnTerpanbHoe ucunciaeHue GyHKIUN OTHOM nepeMeHHOn"

1. HaliTu HeonpeieIeHHbIE MHTETPAJIbL:

3+%/?—2xd

1) | 7 X 2) [~3+xdx;
4) jsin(3—2x)jx; 5) [—dx .
ox2 -1"
\/7x —3 \/3 2x2
10) y—”“'”z ix; 11) j (AN X, .
13) jde' 14) J4—V|n3(2x—1)dx_
4 92X ’ 2x-1 ’
tg x
16) j%dx; 17) [sin* 2x-cos 2xdx ;
19) [sin3x-cos5xdx ; 20) [— o ;
4sin X —6.Cos X
| VXx+1 +1 dx
22) 23) | ;
IVXJF 1 3J(2x+1) +2x+1
25) I—; 26) I—;
x2V1+ x2 x3x? -1
28) [3* cos xdx ; 29) jln(x+\/1+ NG )jx;
_ X% +2 _
31) [xcos? xdx; 32) J(x—l)(Tl)zdx’
1 dx
34) [—F——dx; 35) [———M;
)jxs—xz—x+1x )I2x2—3x+2
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dx .
3”6x+1’

6 7xdx .
)I7x +1’

9) [e***dx;

12 sin X X
)J\/1+2cosx X

dx
Gx+1)In2(5x+1)

18) [sin?3x-cos* 3xdx;

tgx dx

21
) Isin2 X +3c0s? X

J'de .
27) [x*e®*dx;

30) [x*In(3x—1)dx ;

33) IX+—X8dX :

x3 —4x
dx

36) [———;
) I\/1+2x—x2



3x—2 2x—-10 3x° — 4x
37) [————dx; 38) [——dx; 39) [—/——dx;
)I5x2—3x+2 )I./X2+gx+9 ) x? +1
dx dx

40) | 41) [——

—— J :
XVx? —x+1 1++x+1

OrnpesiesieHHbIN UHTETPal U €ro MPHIIOKEHUSI.
2. BoruncnuTh HeCOOCTBEHHBIM MHTETPAJl WIIM JJOKa3aTh €ro pacXOAUMOCTh:

" dx 2 dx
—_, 0) | ——.
Y e XIn x ){x\/x—l

2. Haiiti mumomanb Gpurypsl, orpaHUYCHHOM JTUHUSMU

a) Xy =4, X+y-5=0; 6) p=2sin2¢, p>1;
) X =t —sint, 1 ( >1j
B == > .
y =1-cost, y 2 y 2
3. Haittu mmuny ayru kpusoit Y =ChX, 0<x<In3.

4. Berancnuts 00BbeM Tea, 00pa3oBaHHOTO BpalleHHEeM BOKPYT ocu Ox (UTyphl, OTpaHu-

4eHHOM IUHIAME X — y2 =16, x=8.

Tecrt "Aganmuruueckasi reoMmerpus’
Bonpoc Ne 1: 3anummure ypaBHeHHE IPSIMON, COOTBETCTBYIOIIEE TAHHOMY PUCYHKY.

Bomnpoc Ne 2: YpaBHeHue MI0CKOCTH, TPOXOIAIICH Yepe3 TOUKy A (—1,—1;—1) u ocb OX,

HUMeeT BUI. ..
BapuaHTel 0TBETOB: (BBIOCPUTE OJIMH MPABWIBHBINA OTBET, BpEMS 2 MHH)
1l x+y+z+3=0 2.x+z+2=0 3. y+z+2=0 4. y—z=0

Bomnpoc Ne 3: Touka (—2:1) J€KUT HA IPSIMOI C YpaBHEHHUEM. ..
BapuaHTsl 0TBETOB: (BBIOEpUTE HECKOJIBKO MIPABUIIBHBIX OTBETOB, BPEMSI 2 MUH)
lL3x—y+7=0 2.y=x—-1 3. y=-2x-34.x+2y-1=0

Bonpoc Ne 4: Ecnu touka P(xp; —2;1) NpuHAANIEKUT IVIOCKOCTH 4x + 5y -6z =0, TO

KOOp/AMHAaTa X[] paBHa
BBenure npaBuibHbIN OTBET (BpeMs 2 MUH).

Bompoc Ne 5: Jlnuna otpeska, oTcekaeMoro npsimoii 2X +37 —6 =0

BBenure npaBunbHbIM OTBET (Bpems 1 MUH).

Ha ocu OY, paBHa...

Bomnpoc Ne 6: Ykaxxute nmpaBUiIbHOE COOTBETCTBHE MEKAY YPABHEHUSIMH U THITAMA
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YPaBHEHUH IIPSMON HA INIOCKOCTH.

1. 2x=5y-9=0 2. y=-3x+7 3 x=6

Bapuantbl oTBeTOB: (YKa)XXUTE COOTBETCTBUS, BpEMs 2 MUH)

1. ypaBHEHHE TIPSAMOH, MapauIeIbHON OCH abcIucce. 3. ypaBHEHHUE NPAMOI B
OTpe3Kax Ha 0CsX

2. ypaBHEHHUE MIPSAMOI C YIIIOBBIM KO3 PHUITMEHTOM 4. obmiee ypaBHEHHE MPSAMOK

5. ypaBHEHUE NIPSMOM, MapaJICIbHON OCH OpIMHAT

Bornpoc Ne 7: YpaBHeHHEM NPAMOiA, TTapanieabHoi » =3x -1 , SIBJIAETCH ...
BapuanTtsl 0TBeTOB: (BBIOEpUTE OJIMH MPABUIBHBINA OTBET, BPEMS 2 MUH)
1. ¥y="xt2 o5 y=3x+1 g yp=-3x+1 4 p=x-3

Bormpoc Ne 8: YcTaHoBuTE COOTBETCTBHE MEXY YPABHEHUEM ITUIOCKOCTH U €€ TOJIOKEHUEM
B [IPOCTPAHCTBE

1 2x+3z+5=0 o 4y-z-3=0 3 5x+2y-9=0 4 xt7y-2z=0
BapuaHTsl 0TBETOB: (YKa)KUTE COOTBETCTBHUS, BPEMS 2 MUH)

1. mapamiensHa ocu OY 2. mapasuienbHa ocu OX 3. IPOXOAUT Yepe3 HavaIo
KOOpJIUHAT

4. mapamenbHa ocu OZ 5. mpoxoaut yepe3 ock OY

Bompoc Ne 9: TIpsiMast mpoXoIuT Yepe3 TOUKU C0:;0) ; B(-4:8) Torna ee yrioBoit

KOd(DPUIMEHT paBeH. ..
BeeauTe npaBmibHbBIN OTBET (BpeMs 1 MuH).

Bompoc Ne 10 VpasHeHneM npsmoii, neprenukyispHoit npsmoit & = 2% 3

BapuanTtsl 0TBeTOB: (BBIOEpUTE OJIMH MPABUIBHBINA OTBET, BPEMS 2 MUH)
1 2x-y+1=0 9 3x-y-5=0 3 x+2y+4=0 4 x+3y+12=0

, SIBJISIETCS ...

3x-2y+z-6=0

Bonpoc Ne 11: Toukoii nepecedyeHus MmiI0CKOCTH ¢ ocbto OX sBrnsiercs ...

BBenute npaBUIIbHBIN OTBET (BpeMs 2 MUH).

Z
Bonpoc Ne 12: Tlpsimass @ 3 5 mapajuiesibHa MIIOCKOCTH
paBHOM. ..
BBenute npaBUIIbHEIN OTBET (BpeMs 2 MUH).

Xx—=3y-5z=0 mpw a,

Tect "IuddepeHmmanpbHOe UCUMCIeHNEe QVHKIINU OTHOM mepeMeHHoi"

X

Bompoc Ne 1: [IpousBoanas yactHoro 25—1 papHa ...
BapuanTsl 0TBETOB: (BBIOEpUTE OJIMH MPABUIBHBIA OTBET, BPEMS 2 MUH)

1 1 __ il N
1. 21 2, 25-1)’ 3, (2x-1) g, 25-1)°
Bompoc Ne 2: 3nauenne npoussonoii hyHkmn y =X 6> B Touke * = 1 pasro...

Bomnpoc Ne 3: Ykaxute Bun rpaduka GyHKIHH, [UTsE KOTOPOH Ha BCEM OTpPE3Ke [a; D]
y=0, y'<0, y" >0
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BapuanTsl 0TBEeTOB: (BBIOCpUTE OJMH MPABUIBHBINA OTBET, BpEeMs 2 MHH)

Bompoc Ne 4: JTan rpaduk ¢yHKIIUN ry=17 (I) . \

Torna BepHb! yTBepKACHHUS ...BapuanThl 0TBETOB: (BBIOEPUTE HECKOIBKO MTPABUIIBHBIX
OTBETOB, BPEMsI 2 MUH)

L f”(:::) >0 wpu X € ([};1) ) j"”(x) >0
3 7 x)<0 npu * € (- «0;0)

5. X =0 _ 1ouxa neperu6a

pH X e (l;m)

4.X=2 X=4 _ 1ouky neperuda

_sindx

Y= -
Bonpoc Ne 5: 3nauenue npous3BoHON pyHKIMU 7x+1 g rouxe * =0 PaBHO. ..

Bompoc Ne 6: Ha pucynke nzo0paxken rpaduk GpyHKunu y=5k) , 3JIaHHOM Ha

MHTEpBAIlE (-3;6)
V4
ARENAN
/
N

Jx)<0
Torna gucio HHTCPBAJIOB, HA KOTOPBIX , PaBHO ...

Tect "UnuTerpanpHble MCUUCIEHN D VHKIIMA OJIHON epeMeHHOon"

dat

2
Bonpoc Ne 1: MuTerpan “¢°+2 paBeH ... BapuanTsl oTBeTOB: (BBIOEpUTE OJIUH
NIPAaBUIIBHBIN OTBET, BpeMsl 2 MUH)

1/2

1 1
[red=—2  [2r()d=3 J2r(e)es
Bompoc Ne 2: Ecnu -1 u vz TO UHTErpai - paBeH ...
25— x* ”
Bomnpoc Ne 3: Jlan uHTErpan x . Torna 3amena nepemenHoit * = 3 €05¢ ppuponut

€ro K BUIY ...

_[(4x3 -2x)Inx dx
Bompoc Ne 4: Ecniu B HeoTipeieIeHHOM WHTETrpajie

u(x) =Ilnx

, IPUMCHSAS METO

WHTETPUPOBAHMS 10 YACTAM MOJIOKHUTh, UTO , TO QyHKIIUS v(x) Oyzer paBHa ...
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x+1

2
Bompoc Ne 5: TIpaBuiibHYy0 paruoHatsHyio apods & 13)%° MoxHO npeacTaBuTs B Bre
CYMMBI IPOCTEHIINX Jpo0eii ¢ HeolpeIeIeHHBIMU KO (DUITEHTaMH. ...

[[ovs ~8x+3)ax

Bompoc Ne 6: OnpeneneHHpiii mHTETpai ° paBeH...

.lrarcfg 2 sl

2
Bompoc Ne 7: 3Hadenue unterpamal 1T*  pagHo...

Bompoc Ne 207: ITnomans hurypsl, n300pakeHHON Ha PUCYHKE, OIIPEIeIIsIeTCs
UHTETrPaJIoM. ..
y

3 y=-2x2+3

AL I
o] 11 X

Bomnpoc Ne 8: OnpesieieH bl HHTErpal, BEIPaXKaroII il II0Mab TPEYroIbHUKA C
BEpLIMHAMU 0;0); (2:10); (0:10)  pvreer Bun

3.2 3aganus 11 NPOMEKYTOYHOH aTTeCTAllUM

DK3aMeH
KoHTpoabHbIE BONMPOCHI K IK3aMEHY

KoHTpoJibHBIE BONIPOCHI K IK3aMEHY
1. Marpuusl. OcHOBHBIE TOHATHS. [{efiCTBUS Hal MaTpULIaMHU.
2. ®opMyIbl U BBIYKUCIEHUS ONpeaenuTeneii 2-ro u 3-ro mopsIKkoB.
3. MuHOpHI 1 anredpanyuecKkue JTOTOHEHHUS JeMEeHTa MaTpullbl. TeopeMa O pas3iioKeHUH
OIIpEJICNIUTEIIS IO CTPOKE UITH CTOJIONY.
4. CaoiicTBa ONpeIeTUTENCH.
5. Omnpenenennie oOpatHoi MaTpullsl. DopMmyria /Ui BEIYUCIEHUS 0OpaTHON MaTpPUIIBL.
6. Ilomyuenune oOpaTHOW MaTPHIIBI C MOMOIIBIO AIIEMEHTApHBIX NpeoOpa3oBaHuii. CBOM-
cTBa 00paTHOM MaTpPUIIBI.
7. TloHsaTus paHra MaTpuibl 1 6a3UCHOrO MUHOpPA. MeToAbl HaX0XK/IEHUs U CBOMCTBA paHra
MaTpPHILIBI.
8. Cucrembl IMHEHHBIX YPaBHEHUH, OCHOBHBIE TIOHSTHS.
9. Teopema Kponekepa-Kanemnu. Cxema uccienoBaHusi HEOJTHOPOJHBIX CUCTEM.
10. Teopema Kpamepa. MaTpudHbIii METO/ PELICHUSI CHCTEM JIMHEHHBIX YPaBHEHUH.
11. Meron aycca.
12. CucreMbl OJTHOPOIHBIX JIMHEHHBIX YPAaBHCHHH M cXeMa WX uccienoanus. OyHmpameH-
TaJbHas CHCTEMa PEeICHUH U CTPYKTypa OOIIEro pereHus.
13. [Mousitue BekTopa. JIuHeitHbIe omepamnuu Haj BekTopamu. [Ipoekius BeKTOopa Ha OCh.
CaolicTBa IpOEKLHUH.
14. CxansipHoe npou3BeIeHNEe BEKTOPOB, €T0 CBOWCTBA. BhIpaxeHHe CKalIpHOTO MpOU3Be-
JIEHUS Yepe3 KOOPAUHATEI COMHOXKUTENEH. OCHOBHBIE IPUIIOKEHMUS.
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15. BekTopHOE MpOU3BECHNE BEKTOPOB U €r0 CBOMCTBA. BhIpakeHHe BEKTOPHOTO MPOU3BE-
JICHUS Yepe3 KOOPANHAThI COMHOXUTENE. OCHOBHBIE TPUIIOKEHHUS.

16. CmemranHoe MPOM3BECHUE BEKTOPOB M €T0 CBOICTBA. BhIpaxkeHne CMEIanHOro Mpou3-
BEJICHUS Yepe3 KOOPAUHATHI COMHOXKUTENEH. OCHOBHBIE PUIIOKEHHUSL.

17. Ilpsimas Ha MJIIOCKOCTH, pa3InYHbIEe BUbl YpaBHEHUH. PaccTosiHME OT TOUKM 10 IPSIMOM.
B3anMHoOe pacnonoxeHue npsmbIx.

18. [TnockocTe B MPOCTPAHCTBE, PAa3NUYHbIE BUIBl ypaBHEHM. PaccTosiHEMEe OT TOYKH 110
IJIOCKOCTH. B3anmHOe pacnoioxkeHue mIoCKOCTEN.

19. lIpsimast B mpocTpancTBe. PasnuyHbie BUIBI ypaBHEHUN. PaccTossHue OT TOYKH JI0 Tpsi-
MOH. B3auMHoOe pacronoxeHue npsiMbIX.

20. B3anMHOe pacrioyioskeHue MpsiIMOil U TUIOCKOCTH B IMTPOCTPAHCTBE.

21. Dnnunc. Kanonnyeckoe ypaBHenue. OCHOBHbIE (POPMYJIBL.

22. T'unepbomna. Kanonnueckoe ypaBHerrne. OCHOBHBIC ()OPMYIIBI.

23. [1apab6omna. Kanonndeckoe ypaBHeHrne. OCHOBHBIE (DOPMYJIBI.

TunoBble IK3aMeHALMOHHbIE 3212491
1. UccnenoBaTh cucTeMy Ha COBMECTHOCTh. B cilydae COBMECTHOCTH PELIMTH C TOMOUIBIO:
c) dopmyn Kpamepa;
d) merona I'aycca.
- 4X1 _3X2 - 2X3 :_1
X, + 2X, +2X, =12
X, +8X, +4x, =8
2. Haiit muiomaas TpeyrojibHUKa, TOCTPOSHHOTO Ha BEKTOPaX:
a=i+2]-3k; b=i-3j-k.
3. [TMapammenorpamm mocTpoeH Ha BEKTOpax a u b . Haiiru BBICOTY, OITYIIEHHYIO Ha CTO-
POHY, COBITAJIAIONIYIO C BEKTOPOM & :
a=5 +2]+3k; b=50 +k.
4 . HaiiTi MpOEKIMIO BEKTOpPA ¢ Ha HAIPaBJICHUE BEKTOPA d:
¢(3-41), d(-253).
5. Haiitu 06beM mapamienenuriena, TOCTPOSHHOTO Ha BEKTOpax 4a, 5, C:
a=i+2j-k; b=2j-2k;c=-i+j-2k

6. 1],mzx3—10x2+7
x—o 2x° —3x+9
o oA1+3x% -1

7. hm73 5

x>0 X" 4+X

X+1
8. 1im (Mj
x>\ 3+ 7X
3
9. Iim 264—)(
X4 x° —-5X+4
10. i 10x> +7x2 +3
x> -1 53 +5
11. C0S5X —CcOosX

x—0 4X2
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Jlucr perucrpanuu usmenenuit k PI1/I

Howmep npoTokona 3acenanus kadeapsl,
JlaTa yTBEPKJICHUS U3MEHEHUS

KonnuectBo
CTpaHMIL
W3MEHEHUS

IToamnuce
pa3paboTunka

PIIJI
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