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1 O0mme mosoxeHnst

PaGouas nmporpamma quciMIUIHbl «MaTteMaTuka» COCTaBJIeHa B COOTBETCTBHH C TPeOO-
BaHUsAMHU (eJepaTbHOrO0 TOCYIapCTBEHHOIO 00pa3oBaTENBLHOTO CTaHAApPTa, YTBEPKICHHOTO
npuka3zoM MunucrepcTBa oopazoBanus U Hayku Poccuiickoit @eaepammu Ne 978 ot 12.08.2020,
U OCHOBHOW mMpOdecCHOHATBHONH 00pa3oBaTebHONW MporpaMMbl moArotoBku «Kamactp
HEJIBMKUMOCTHY 110 HarpayieHuto 21.03.02 "3emiieycTpoicTBO U KagacTphl'.

3agaun - Pa3BuTHE HaBBIKOB MATEMATUYECKOTO MBIIUIEHUS CTYAEHTOB.
AVCIHUILIAHBI - OBJ1aJiIeHHE METO/I0B UCCIIEAOBAHUS U PEUICHUS MAaTEMAaTUYECKUX 3a/1au.
- BoipaOoTka y CTYZIEeHTOB YMEHHSI CAMOCTOSATEIBHO PACIIUPSITH CBOM MaTeMa-
TUYECKUE 3HAHUSA.
- Pa3zBuTHe HaBBIKOB UCIIOJIb30BAaHUSI MATEMAaTUYECKUX METO/0B U OCHOB Ma-
TEMAaTHYECKOr0 MOJEIMPOBAHNS B IPAKTUYECKOHN JEATEIBHOCTH.
OcHoBHbIE Jluneiinas anrebpa. Bekropnas anreOpa. AHanuTuueckas reomerpus. Brene-
pasnenbl/ TeMbl | e B MaTeMATHUYECKHiA aHAINS. HuddepenunansHoe ucuncienue GpyHKuuu
AUCHATITAHBL OJIHOW M HECKOJIbKUX MEepeMEeHHBIX. HTerpaibHOE HCUKCIICHHE (DYHKIIUU OJI-
HOU mepemMeHHoi. [/luddepeHnnanpapie ypaBHEHUS.

2 IlepeuyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUs MO JUCHUILJIMHE (MOIY.II0),
COOTHECEHHBIX € IJIAHUPYEMBbIMHU pe3y/ibTaTaMi 00pa30BaTe/IbHOM POrpaMMbl

[Tporiecc u3ydeHus MUCHUTUTHHBI «MaTeMaThKa» HampaBieH Ha (OPMUPOBAHUE CIICTY-
fomux kommereHui B cootBeTcTBrr ¢ ®I'OC BO u ocHOBHO# 00pazoBaTenbHON MpOrpaMmmon
(Tabmuua 1):

Ta6n1z1ua 1- KOMHeTeHHI/II/I U IJNIAHUPYCMBIC PE3YJIbTAThI O6y‘IeHI/I$I 10 AUCHUITIIMHE

[Inanupyemsle pe3yapTaThl 00yde-
HUS 110 TUCHMITIIMHE

Ko 1 HanmenoBanue

NHnukaTopel 1OCTUKEHUN
KOMIIETEHIINHU

OIIK-1. Cniocoben
pelaTthb 3aJa4u npo-
dbeccuoHanbHOM Jes-
TEJIbHOCTU TIPUMEHSIS
METO/bI MO/ICTTHPOBA-
HUSI, MATEMaTHYECKOT 0
aHaJM3a, eCTECTBEHHO-
Hay4HbIE 1 OOILEHKe-
HEepHBIC 3HAHUS

OIIK-1.1 3naer Teoperuye-
CKHE OCHOBBI €CTECTBEHHOHA-
VUYHBIX U OOIICHHKEHEPHBIX
JTUCIUTUINH

OIIK-1.2 YMmeeT npuUMEHSITh
METO/Ibl MATEMATHUYECKOTO
aHaJM3a ¥ MOJICTTMPOBAHUS B
npohecCHOHANBLHOM IeATeNb-
HOCTH

OIIK-1.3 Bimageet HaBBIKAMHU
TEOPETUIECKOTO B IKCIIEPH-
MEHTAJILHOTO UCCIICIOBaHUS B
PO eCCUOHAIBHON JEATENh-
HOCTH

YMeeT BBISIBISATE U KJIACCUDUITHPO-
BaTh (U3MUYECKHE U XUMUYECKUE
MIPOLIECCHI, TPOTEKAOLIUE HA 00b-
eKTe MpoheCCHOHATBLHON JesTeNb-
HOCTH,

pelaTh UHKEHEPHBIE 337a4u C 10-
MOIIBI0 MATEMATHYECKOTO amnmnapa-
Ta




3 MecTo tuCHMIUIMHBI (MOAYJIs) B CTPYKTYpe 00pa3oBaTeIbHO NMPOrpaMMbl

Juctummaa «Marematuka» u3ydaetcs Ha 1 2 kypce(ax) B 1 2 3 cemectpe(ax).

JucuuninuHa BXOIUT B coctaB Oyioka 1 «Jlucuurimuel (MOAYNH)» W OTHOCHUTCS K
6a30Boif yacTu.

JlJ11 OCBOEHUS JUCIUILTMHBI HEOOXOIMMBI 3HAHMSI, yMEHHUSI, HABBIKU C(OOPMUPOBAHHEIC B
nporecce U3y4eHus Kypca MaTeMaTHKH 0011eo0pa3oBaTeIbHOM IKOJIBI.

3HaHus, YMEHUS W HaBbIKM, CQOPMHUPOBAHHBIE TPH M3YYCHUU JUCIUILTUHBI
«MaremaTkay, OyayT BOCTPEOOBAHBI MPU M3YyUYEHUU TMOCICIYIOIIUX JUCIUIUINH: TEOpUs Be-
POSITHOCTH U MaTeMaTHUYeCKasl CTaTHUCTUKA.

JucuumnnuHa ««MaremaTtukay B paMKax BOCHHUTATeIbHOW paboOThl HampaBieHa Ha (op-
MHUPOBaHHE Y OOYYaIOIIMUXCS aKTUBHOW IPa)KIAHCKOW MO3MIIMU, YBAXKEHHsI K MpaBaM U CBOOO-
JaM 4YelIOBEKa, 3HAHMs MPABOBBIX OCHOB M 3aKOHOB, BOCIIMTAHWE YYBCTBA OTBETCTBEHHOCTH,
YMEHHSI apryMEHTHPOBATh, CAMOCTOSITEIbHO MBICIUTh, Pa3BUBACT TBOPUYECTBO, MPOQECcCHO-
HaJIbHBIC YMCHHSI, CHCTEMbl OCO3HAHHBIX 3HAHH, OTBETCTBEHHOCTH 3a BBIOJIHCHHE Y4eOHO-
MIPOU3BOJICTBEHHBIX 3aJaHHIH.



4 O0beM TUCHUIUIMHBI (MOAYJIs1) B 3a4€THBIX eIMHUIIAX € YKA3aHHEM KOJIHYeCTBA
aKaJeMH4YeCKHX YaCOB, BbI/IeJICHHBIX HA KOHTAKTHYI0 padoTy 00y4aommxcs ¢
npenojgasaresieM (Mo BUAAM Y4eOHbIX 3aHATHII) U HA CAMOCTOAITEJIbHYI0 padoTy

o0yyarommxcs

OO6mias Tpya0eMKOCTh (00BhEM) TUCIHUIUIMHBI cocTaBisieT 12 3.e., 432 akaj. yac.
Pacnipenencnue o0beMa TUCIMITIMHBI (MOJYJIS) TIO BHIaM YY€OHBIX 3aHSATHI MPEICTaB-

JIEHO B Tabimmie 2.

Tabnuma 2 — O0beM TUCHIUIUTAHBI (MOTYJIs) TIO BUAaM YYEOHBIX 3aHATHI

O0beM JUCHUILTHHBI

Bcero akanemu-
YeCKHX YaCO0B

OO0m1as TpyA0€MKOCTh TUCIUATIIAHBI

432

KonrakTHas aynuTopHas padoTa o0y4aommXxcs ¢ npenojaasarejeM (1o
BH/JaM Y4eOHBIX 3aHATHII), BCEro

164

B ToM uuncne:

3aHATHA JIEKIHOHHOTO0 THIA (JICKIIUU Y HHBIC YIeOHBIC 3aHSITHS, TIPEIY-
CMaTpHBAOIIKE TPSUMYILECTBEHHYIO Niepeaauy yueOHoi HHPOpPMAIIUH Tie-
JIarOTHYCCKUMH PAOOTHHKAMH )

80

3aHATHA CEMUHAPCKOI0 THINA (CEMUHAPBI, IPAKTUUECKUE 3aHATHSA, IIPaK-
TUKYMBI, 1JaOOpaTOpHbIE pabOThI, KOJJIOKBUYMbI M UHbIC aHAJIOTUYHBIE 3a-
HSTHS)

B TOM 4HcCJI€ B JOpME NMPAKTUYECKOM MOATOTOBKU

84

30

CamocrosiTeibHAas padoTa 00y4alOIIMXCS M KOHTAKTHAs padoTa, BKIIIO-
YaloI1as TPYMIOBbIE KOHCYJIbTALUH, UHIMBHIYAIbHYIO paboTy o0y4aro-

UXCsA € NpErnogaBaTciisiMu (B TOM YHCJIC MHAWBHUAYAJIbHBIC KOHCYJ'II)TaIII/II/I);
B3aMMO/IEIICTBHE B 3JIEKTPOHHOHN HH(OpMAIIMOHHO-00pa30oBaTeIbHOM cpesie

BY3a

232

[TpomexyTouHas aTTectanus oOydaromuxcst — 3auem ¢ oyenkotu, 3auem c
OUEHKOU, IK3aMmeH

35

5 CopepaxaHue IMCUMIVIMHBI (MOLYJIs), CTPYKTYPHPOBaHHOE 0 TeMaM (pa3aesiam)
€ YKa3aHHMeM OTBEICHHOT0 HA HUX KOJIMYeCTBa aKaJeMHYeCKHX YaCOB H BH/I0B

yueOHoiil padoThI

Tabmuma 3 — CTpykTypa U cofepKaHue TUCITUTUIAHBI (MOTYJIs)

Bunel yueObHOM paboThL, BKIHOYAsi CaMOCTOSI-
TEJIbHYIO paboTy 00yJaroUuXxcs U TPyA0eM-
KOCTb (B yacax)

KonrtakTHas pabora

HaumenoBanue pa3zienos, TeM U coJiep:KaHue IpernoiaBaTess ¢ 00yJaroIMMUCS
Marepuana Jlekun Cemunap- | JlaGopa-
CKue TOPHBIE CPC
(mpakTH- | 3aHATHS
YeCKHe
3aHSATHS)

Pa3nen 1 Jluneiinas aareopa

Tewma 1.1. Benenue B nunelinyto anreopy. Ilo-
HATHE MATPULbI, Olpenenuresis. JlercTBus Hag 2 4
MarpuniamMu. OCHOBHBIE CBOMCTBA. MeTOIbI BbI-

3




Bunpl yaeOHOM pabOThI, BKIIFOUAs CAMOCTOS-
TETBHYIO PAab0Ty 00yJaIOIIHUXCS U TPYIOEM-
KOCTb (B 4acax)

HaumenoBanue pa3aciioB, TEM U COACPIKAHUC

KonTakTHas pabota
IperoaaBaTess ¢ 00yJaroIMMHUCS

MaTtepuaia

Jleku

Cemunap-
CKHE
(mpaxTH-
YecKue
3aHSITHS)

Jlabopa-
TOPHBIC
3aHATUA

CPC

YUCJIEHUS ONIPEACIIUTENEH

Tema 1.2. MeTopl BEIYUCIICHUS OTIPEICITUTEICH
BBICOKHX MOPSIIKOB. MUHOPEI U anredpanyeckue
JIOTIOJIHEHHUS AJIEMEHTOB olpeaenuTes. Meton
pa3oXKeHUs OlpeaeuTeNs mo psaay. Meroa

3 PEKTUBHOTO MOHIKEHUS 1opsaaka. OOpaTHast
Marpuia

Tema 1.3. DnemeHntapHblie npeodOpazoBaHus
MmaTpull. Panr Marpuusl. CuCTEMBI JIMHEHHBIX
anreOpanyecKux ypaBHEeHUH. Teopema Kpone-
kepa Kanemnu. Pemenne cucreM JIMHEHHBIX all-
reOpanyeckux ypaBHEHUN

4*

Pemienne 0THOPOIHBIX U HEONIPEAEICHHBIX CH-
CTEM JIMHEMHBIX aNreOpanyecKux ypaBHEHUI.

2

2*

Pa3nen 2. BekTopHas anreop

o

Tema 2.1. Jlunelinbie onepaiy Ha/l BEKTOPAMHU.
ITpoekuus BekTopa Ha ocb. CBOMCTBA IPOEK-
uuii. Koopnunaatel Bektopa. J[irHa BekTopa.
[enenne orpeska B 3alaHHOM OTHOLIEHUH. []o-
HaTtue Bektopa. OcHoBHbIE onpeneneHus. [Ipo-
eKuH BekTopa. OpTOHOPMHUPOBAHHBIN Oa3HC.
Paznoxenne Bekropa no 6azucy. Koopannarsl
BEKTOPA

Tema 2.2. CkansipHOE ITPOU3BECHNE BEKTOPOB U
€ro CBOMCTBA. BrIpaxkeHne B KOOpAMHATAX.
BekTopHOE Ipou3BeieHNE BEKTOPOB U €r0
CBOMCTBA. BeIpakeHue B KOOpIMHATAX.

Tema 2.3. CMen1aHHO€e POU3BEIEHUE BEKTOPOB
Y €ro CBOMcCTBa. BeipaxkeHne B KOOpANMHATAX.
[TpunoxeHus ckaasipHOTO, BEKTOPHOT'O U CMe-
[IAHHOTO TTPOM3BECHUI BEKTOPOB.

2*

Pasznena 3 AHajauTuy

ecKasi reoMeTpus

Tema 3.1. Pa3znuunble BUIBI ypaBHEHUH MPSIMOI
Ha IUNIOCKOCTU. Y paBHEHUE IIJIOCKOCTH U IIPSIMOU
B IIPOCTPAHCTBE, B3ANMHOE HX PACIIOJIOKECHHE.

4

Tema 3.2. Kpussle Broporo nopsaka. Kanonu-
YEeCKHE YpaBHEHHUsI, CBOKCTBA

Tewma 3.3. IToBepxHOCTH BTOpOrO nopsiaka. Pe-
IIEHHE TEOMETPUUYECKUX 3a/1a4 Ha COCTABJICHUE
ypaBHEHUH NMPAMBIX U IJIOCKOCTEN. B3auMHoe

pacroIoKeHue MPSMBIX U MIIOCKOCTEN




HaumenoBanue pa3aciioB, TEM U COACPIKAHUC
MaTtepuaia

Bunpl yaeOHOM pabOThI, BKIIFOUAs CAMOCTOS-
TETBHYIO PAab0Ty 00yJaIOIIHUXCS U TPYIOEM-
KOCTb (B 4acax)

KonTakTHas pabota
IperoaaBaTess ¢ 00yJaroIMMHUCS

Jleku

Cemunap-
CKHE
(mpaxTH-
YecKue
3aHSITHS)

Jlabopa-
TOPHBIC
3aHATUA

CPC

Pasznes 4. BBegenue B MaTeMaTHUYECKHI AaHAJIN3

Tewma 4.1. [TonsiTue MmHOKecTBa Orniepaniuu Haj
MHOXecTBaMU. [I0HATHE OKPECTHOCTH TOUKH.
@OyHKIMOHANbHAs 3aBUCUMOCTb. ['paduku oc-
HOBHBIX 3JIEMEHTapHBIX QyHKIMI. O6nacTh
onpezeneHus: QyHKINU.

Tema 4.2. llpenen pynakuun. [TocnenoBarens-
HOCTb, MPEJIeN YUCIOBO MOCIIEI0BATEILHOCTH.
[Ipenen GyHKIMHI, OCHOBHBIE TEOPEMBI O Tpeie-
nax. beckoHeuHO Masbie 1 OECKOHEUHO O0JIb-
mue Benu4uHbl. [Toarue HCOIMPCACIICHHOCTH.
PackpbITHE IpOCTEHIIINX HEOPEIEICHHOCTEH.

Tema 4.3. IlepBblit 1 BTOpO 3aMeyaTebHbIe
npezensl. HenpepbIBHOCTh QYHKIIUH B TOUKE U
Ha oTpeske. Kimaccudukarus Touek pa3pbiBa.
Acumnrotsl rpaduka pyakun. Knaccugpuka-
U] ACUMIITOT.

2*

Paznen 5 ludpepenunaibHoe ucunciaeHue GpyHKIy

MU OHOH 11e

PeMEeHHOU

Tema 5.1. [lonarue npousBoaHoi. ['eomerpuue-
CKUH, (PU3NYECKUN U SKOHOMHYECKHI CMBICIT
pou3BOAHON. [Ipon3BOIHBIE OCHOBHBIX €~
MeHTapHbIX QyHkuui. [IpaBuna nuddepenu-
poBanusi. [Ipon3BoaHbIE CIOKHON QYHKIINH,
oOpaTHO# (hyHKIIMHU; 33JaHHON HESIBHO U Mapa-
MeTrpudecku. [IponsBoaHas nokazarenbHO-
cteneHHO! ¢yHKuuu. [Ipon3BoHbIE BHICIIUX
MIOPSIIKOB.

Tema 5.2. luddepenunan pynkunu. Judde-
peHIpyemMocTs GyHKIUH B Touke. Juddepen-
uan GyHKIUHU, €r0 TeOMETPUUYECKHI CMBICI,
CBOICTBA M MPUMEHEHHUE K TIPUOIMKEHHBIM BbI-
YHCIICHUSIM.

2*

Tema 5.3. IlonHoe uccnenoBanue QyHKIUU U
noctpoenue ee rpaguka. [Ipasuno Jlonurans.
®opwmymna Teitmopa. MOHOTOHHOCTH (DYHKIIHH.
OkcrpeMyM (pyHKIMH. BBITyKI0CTh, BOTHY-
TOCTb U TOUKH nepernda pynkuuu. Cxema noi-
HOT'0 UCCIIeI0OBaHNs (DYHKIIMU

2*

Paznen 6 @yHKUMM HECKOJbKHX NepeMeHHbIX

Tema 6.1. dyaxun 1ByX nepeMeHHbIX. [ToHs-

2

| 2




HaumenoBanue pa3aciioB, TEM U COACPIKAHUC
MaTtepuaia

Bunpl yaeOHOM pabOThI, BKIIFOUAs CAMOCTOS-
TETBHYIO PAab0Ty 00yJaIOIIHUXCS U TPYIOEM-
KOCTb (B 4acax)

KonTakTHas pabota
IperoaaBaTess ¢ 00yJaroIMMHUCS

Jleku

Cemunap-
CKHE
(mpaxTH-
YecKue
3aHSITHS)

Jlabopa-
TOPHBIC
3aHATUA

CPC

TUE QYHKIINU IBYX HE3aBUCUMBIX TICPEMCHHBIX.
Crnioco0Ow1 3amanus pyakiuu. O6macTs onpee-
nenus. JInauu ypoBHs

Tema 6.2. YacTHble Ipou3BOHbIE. YacTHBIE
POU3BOHBIC (DYHKIUI IBYX U O0Jiee mepeMeH-
HbIX. YacCTHBIE MPOU3BOIHBIE CIIOAKHON U HESBHO
3aganHoOM (pyHKIMU. [Ipor3BOAHbBIE BRICIINX
nopsiakoB. [lomHbIN 1 YacTHBIC AUQGepeHIna-
761 (DYHKIIUU HECKOJBKUX HE3aBUCHUMBIX Tepe-
MEHHBIX

Tema 6.3. DkcTpeMyM QYHKIHU. DKCTPEMYM
(GYHKIMM IBYX NIE€PEMEHHBIX. Y CJIOBHBIN 3KC-
TpeMyM (DYHKIIMH JBYX IT€PEMEHHBIX.
Haubonbiiee n HaumeHblliee 3HaYeHUs PYHK-
IIMM B 33JJaHHOM o0JacTu.

Pa3nen 7. UHTerpasibHoe ucuncienne PyHKIUM OHON NepeMeHHOoH

Tewma 7.1. Heonpenenennsiit uarerpain. [lepso-
oOpasHas. [lonsTre Heolpe1eIeHHOr 0 HHTEerpa-
na. CpolictBa. HemocpeactBeHHOE HHTETpUPO-

BAHUE, BBEJICHUE HOBOM NIEPEMEHHOM.

WuTerpupoBanue 1poOHO-paliMOHATBHBIX
¢bynkuunit. Pasnoxxenue npobu Ha npocTeiiue.

WuTterpupoBanue no yactsam. HTerpuposanue
HEKOTOPBIX UPPALUOHAIBHBIX (YHKIIMN

HuTerpupoBanue TpPUrOHOMETPHUECKUX (PYHK-
Ui, YHUBEpCcanbHas MOJCTaHOBKA.

Tema 7.2. Onpenenennbiii uaTerpai. Onpene-
JICHHBIN UHTErpaJl, FeOMETPUYECKUI CMBICH, OC-
HOBHBIE CBOMCTBA, BbIunciacHue. [Ipunoxenns
oTpezieIeHHOro0 UHTerpaia. Beruncnenue mio-
I1aJ1 MJI0CKOM (pUTYpBI, BEIUMCIIEHUE JUTUHBI
IyTU KpuBO. Beruncnenue oobema Tena, mio-
11311 TTOBEPXHOCTH BpAIICHUSI.

Heco6ctBennsie unrerpaist [ u |l pona. Ilpu-
3HAKH CXOJAUMOCTHU U PACXOJAUMOCTH.

1

Paznen 8. Inddepenunaibuble ypaBHeHUs

KomnekcHsle uncna. OCHOBHBIE TOHATHS U
NeicTBUS HaJl HUMHU. AnreOpanyeckas, TpUro-
HOMETpUYEecKas, oka3aTeiabHast popma 3anucu
KOMIUIEKCHOTO yHcia. J{eicTBUs HaJ KOM-
IUIEKCHBIMU 4nciaamMu. CTENeHN U KOPHU KOM-




Bunpl yaeOHOM pabOThI, BKIIFOUAs CAMOCTOS-
TETBHYIO PAab0Ty 00yJaIOIIHUXCS U TPYIOEM-
KOCTb (B 4acax)
KonTakTHas pabota
HaunmenoBanue pa3aenoB, TeM U COlepiKaHe npernoaBaTess ¢ 00y4arolMMHUCs
Marepuaia Jlexumn Cemunap- | Jlabopa-
CKHue TOPHBIC CPC
(mpakTH- | 3aHATHS
YecKue
3aHSITHS)
IUIEKCHOTO YHCIIA.
Tema 8.1. Iuddepennmanbabie ypaBHEHUS MIEp-
BOro nopsaka. OcHoBHble oHATHA. uddepen-
[aJIbHBIC YPABHEHUS C Pa3/IeJICHHBIMU U pa3-
JEAIOUIMMHUCS ITepeMeHHbIMU. Perenue 3a1aun 2 1 i 10
Kommm. OgHopoaabie quddepeHnnaibHbe
ypaBHeHus1. Pemenue 3anaun Komu. Tudde-
pEeHIMAIbHBIC YPAaBHEHHUSI B MTOJHBIX TU(depeH-
rajax.
Jluneilinble uddepeHanbHble ypaBHEHUS
nepBoro nopsaka. Ypasaenus bepuymnu. Pe- 2 2 - 8
mieHue 3axaun Komm.
Tema 8.2. luddepenunanbabie ypaBHEHHs BTO-
poro nopsiika. uddepeHnnanbHbie ypaBHCHUS 5 o i 8
BTOPOTO NMOPAJKA, JOINYCKAOLINE TOHMKEHHE
nopsiika. Pemenue 3agaun Komm.
Jlunelinble 0JHOPOAHBIE AU PepeHIIHaTbHbIE
YpaBHEHHSI BBICIIUX MTOPSAKOB C TIOCTOSTHHBIMHU 2 2 - 8
koaurmentamu. Pemmenne 3agaun Komm.
JIuHeliHbIe HEOAHOPOIHBIE YPABHEHUS BBICIINX
MOPSJIKOB C MOCTOSIHHBIMU KO3 (ULIMEHTaMH CO 2 2* - 8
CIIeIMaIbHOM TPaBOM YacThIO.
Tema 8.3. Cucremsbl quddepeHInanbHbIX ypaB-
HeHMi. Pemenue cucteM InHeHbIX tuddepen- 2 2 - 8
IIUAJIbHBIX YPaBHEHUIL.
Paspnen 9. Panet
Tema 9.1. Paasl. Yucnossle psabsl. OCHOBHbBIE
noHATHUS. P/, cocTaBiIeHHBIN U3 YICHOB Ieo-
MeTpHUYecKoi mporpeccun. HeoOxomumeriit mpu- 2 2 - 8
3HaK CXOAMMOCTH psifa. JlocTaTOYHbII MpU3HAK
PacXoUMOCTH psJa.
Tema 9.2. [Ipu3HaKu CXOAMMOCTH PAIOB C TO-
JIOKHUTEITHHBIME YIeHaMH (TIPU3HAKU CpaBHE- 5 9 4 8
Hus, Jlanambepa, Ko, nnterpanbubiii). Psn
Hupuxie
Tema 9.3. 3HakonepeMeHHbIE Psiibl. AGCOMIOT-
Hasl ¥ YCIIOBHASI CXOTUMOCTb PSIIOB. 3HAKOUEpe-
nytouecs paasl. [pusnak Jleitoauna. Psipl 5 ox ) 8
Tennopa nu MaxknopeHna. Pasnoxenue snemen-
TapHbIX QyHKIMH B psabl Makinopena. [Tpume-
HEHME CTENIEHHBIX PsI0B




Bunpl yaeOHOM pabOThI, BKIIFOUAs CAMOCTOS-
TETBHYIO PAab0Ty 00yJaIOIIHUXCS U TPYIOEM-
KOCTb (B 4acax)

KonTakTHas pabota

HaumeHnoBanue pa3zienos, TEM U COJIEp>KaHNe IpenoaaBaTess ¢ 00y4aroIuMHICS
Marepuaia Jlexumn Cemunap- | Jlabopa-
CKHue TOPHBIC CPC
(mpakTH- | 3aHATHS
YeCcKHe
3aHSITHS)

Tema 9.4. ®yHKIIMOHAIBHBIC PAABI, 00JIACTH
cxoaumoctu. Crenennsie psibl. Teopema Abe-
7. CBOMCTBA CTENEHHBIX psA0B. UHTEpBan u 2 2* - 6
paanyc CXOJMMOCTH cTereHHoro psaa. [Ipuo-
JKEHUS PSIOB

@yHKIMOHAIbHBIE PS/bI, 00JaCTh CXOAUMOCTH.
Crenennsie psaabl. Teopema Abens. CBoiicTBa
CTENEHHbIX psAAoB. HTEpBan u paanyc cxoau-
MOCTH CTENEHHOro psja. [Ipuznaku cxoaumo- 2 2 - 8
CTH PSAJIOB C MOJIOKUTEIBHBIMU YJIeHAMH (IIpH-
3HaKW cpaBHeHUs, JJanambepa, Komm, nnre-
rpanbHbli). Pan Jupuxie. [lpunoxenus psaos.

Tema 9.5. Tpuronomerpuueckue psabl. Teopema

2 2 - 6
Hupuxne. Paznoxenne Gynkun B psan Dypoe.
UToro 80 80 4 232

o JTMCIHMIIJIMHE

* peanuzyetcsi B hopMe MPaKTUIECKOM MOATOTOBKH

6 BuHeayauTopHasi caMOCTONAITEJIbHAS Pa00Ta 00yYaIOLIUXCS M0 TUCHUTLIMHE
(MmonxyJ1r0)

[Ipy mnaHWpOBaHUHM CaAMOCTOSITENILHON pabOThl CTYAEHTY PEKOMEHIYeTCs PYKOBOJ-
CTBOBATHCA CIEAYIOIINM PACTIPEICIICHIEM YacOB Ha CAaMOCTOSITENIbHYIO pa0oTy (Tabnuia 4):

Tabnuma 4 — PekomeHayeMoe pacnpeiesieHUe 4acoB Ha CAaMOCTOSITEIIbHYIO padoTy

KommnoHneHThI caMoCTOATEIbHOI PpadoThI Kosan4yectBo 4acos
N3ydenne TeopeTUUEeCcKruX pasiesioB JUCHUTIIIUHBI 70
[ToaroToBka k 3aHATUSM CEMMHAPCKOTO TUIA 70
[ToaroroBka u opopmieHue Konrponsnas pabora, KonrponsHas 64
pabora, Konrponsnas padota PI'P, PI'P, PI'P
204

7 OueHOYHBbIE CPeACTBA JISl IPOBeAeHHU TeKYylero KOHTPOJIs
U IPOMEKYTOYHOM aTTecTalluM 00YUYaloMXCsl 110 JMCHUIIIHHE (MOAY.I10)

@DOoHJ OLEHOYHBIX CPEACTB MJIA NMPOBEACHUSA TEKYIIETO KOHTPOJSA YCIIEBAEMOCTH M IIPO-
MEKYTOYHOM aTTecTanuu npeacrasieH B [Ipunoxennn 1.

[TonHBIN KOMIUIEKT KOHTPOJBHBIX 33JaHUN WM MHBIX MaTepHalIOB, HEOOXOIUMBIX IS
OLICHUBAHUS PE3yJbTaTOB OOyYEHHUS MO AMCHUILIMHE (MOAYIIO), MPAaKTUKE XPAaHUTCA Ha Ka-
benpe-pa3paboTurke B OyMa)KHOM U 3JICKTPOHHOM BH/IE.




8 VYueOHO-MeTOAMYECKOe W  HH(OPMANMOHHOE o0ecneyeHue TUCHUIIHHBI
(Mmoay.is)

8.1 OcHoBHasi 1UTEpaTypa

1. Breicirast matematuka: CrienuanbHbIe pa3aensl: [COOpHUK 3a1a4 ¢ pemenusivu| / B. U.
Adanacwesn, O. B. 3umuna, A. W. Kupwinos u ap. - M.: @DUSMATIIUT, 2006; 2003. - 398c.

2. bepesuna, H. A. Marematuka [ D1eKTpoHHBIN pecypce] : yaebnoe mocodbue / H.A. be-
pesuna, E.JI. Makcuna. - M.: U] PUOP: HUIl Undpa-M, 2013. - 175 c. // ZNANIUM.COM :
ANIEKTPOHHO-OMOIMOTEeYHast cuctema. — Peskum mocrymna: http://www.znanium.com/catalog.php,
OTpaHUYECHHBIN. — 3ari. ¢ 9KpaHa.

3. Briciras maremaTuka Ui SKOHOMHCTOB : yuyeOHOe mocobue it By3oB / [lox pen.
H.III.Kpemepa. - 2-e u3za., nepepad. u gom. - M.: banku u bupxxu: FOHUTU, 2003; 2002; 2001;
2000. - 472c.

4, [llumaues, B. C. 3agayHuK Mo BBICIICH MaTeMaTUKe [ DIEKTPOHHBIN pecypc]: yueOHoe
nocobue / B.C. Illumaues. - 10-e u3m., crep. - M.: HUL UHOPA-M, 2016. - 304 c. //
ZNANIUM.COM : 3JICKTPOHHO-OMOIMOTEeYHAs cHUCTEMA. — Pexum JOCTyMa:
http://www.znanium.com/catalog.php?

8.2 JlomosHMTeJBHAsI TUTEpaTypa

1. Janxko, I1.E. Beiciias MatemaTHKa B yNpaXKHEHUSIX M 3ajadax : yueOHoe nmocodue ass
By30B. U.1 / II. E. Jlaako, A. I'. [Tonos, T. §. KoxeBHukoBa. - 3-¢ u3., nepepad., gom. - M.:
Bricmas mkoma, 1997; 1986; 1980. - 320c.; M.: OHUKC 21 Bek: Mup u Ob6pazopanue, 2006;
2003. - 304c.

2. bponmrreitn, 1.H. CnpaBoyHMK MO MaTeMaTUKe ISl UHKEHEPOB M YYaIl[UXCsl BY30B :
Y4ebnoe mocobue ais By3oB / M.H. bponmreitn, K.A. Cemenases. - CII6.: JIans, 2010. - 608 c.

3. Mauko, IL.LE. Beiciiast matemaTuka B ynpaxHeHusx U 3aaadax: B 2 u. U.2 /I1. E. [lan-
ko, A. I'. Tlonos, T. f. KoxxeBHukoBa. - 5-¢ uz., ucrp. - M.: Beicmas mikomna, 1999; 1998; 1997,
1986, 1980. - 414c. ; M.: OHUKC 21 Bex: Mup u O6pazosanue, 2006; 2003. - 416c.

4. 3umuna, O.B. Briciias matemaruka : yuedHoe nocodue / O. B. 3umuna, A. Y. Kupun-
noB, T. A. Canbnaukosa; [log pen. A.M.Kupunnosa. - 3-e usa., ucnp. - M.: DUSMATIIUT, 2006.
- 368c.

5. Kysznenos, JI.A. COOpHUK 3aaHMil TIO BBHICIIEH MaTeMaTHUKE (THIOBBIE PACUETHI) :
yuebHoe nocobue / JI. A. Ky3nenos. - 3-e u3zn., ucnp. - CII6.: Jlans, 2005. - 240c. - (Yuebuuku
Uit By30B. CrieniaiibHast IuTepaTypa).

6. Merukuc, A.J[. Matematuka Ans TexHHYeckux By3oB: CrneuuanbHbie Kypcsl / A. 1.
Mpimkuc. - 3-¢ U3, crep., 2-¢ 3. - CII6.: Jlaas, 2009; 2002. - 633¢

8.3 MeToanueckune yKazaHus 1Jisl CTY/IEHTOB 110 OCBOE€HHIO THCIUTLIHHBI

1. Karanaxxnosa M. H. Hayana maremarnueckoro ananusa: yue0.-mero. mocooue / Kom-
comonbck-Ha-Amype: ®I'BOY BIIO «KHAT'TY», 2014. — 116 c.

2. KaranaxxaoBa M. H. @yHKMu oHON mepeMeHHO#: ydeb.-metoa. mocobue / Komco-
MousibckHa-AMype: @I'BOY BIIO «KHAI'TY», 2015. — 235 c.

3. Karanaxxuosa M. H. OCcHOBBI MaTeMaTH4yecKoro aHaiu3a: padodasi TeTpaas MO MaTe-
MaTHKe JUIsl HHOCTPAHHBIX CTYACHTOB BCEX TEXHUYECKUX crenuanbHocteil / Komcomonbek-Ha-
Amype: ®I'bOY BIIO «KHAI'Y», 2019. - 55 c.

4. Katanaxxnoa U. H. luddepennmanbapie ncuncieHus GyHKIUN OJTHOW MEepEeMEHHOMN:
pabouast TeTpaab 0 MaTeMaTUKE /Il HHOCTPAHHBIX CTYJAEHTOB BCEX TEXHUYECKHUX CIIEIUAIbHO-
creit OObIKHOBEHHBIE AU(QepeHnnanbHbIe ypaBHEHHs: pabodas TeTpajlb MO MaTeMaTHKe JUIs
MHOCTPAaHHBIX CTYACHTOB BCEX TEXHHUYECKUX crenuaibHocTelt / Komcomonbck-Ha-Amype:
®I'bOY 25 BIIO «KHAT'Y», 2019. — 67 c.


http://www.znanium.com/catalog.php
http://www.znanium.com/catalog.php

5. Karanaxnoa M. H. O0pikHOBeHHBIE AuddepeHInanbHble ypaBHEeHU: pabovast TeT-
paap Mo MaTeMaTUKe JJIT HHOCTPAHHBIX CTYIEHTOB BCEX TEXHUYECKUX CreruaibHOCTel / Kom-
comonibckHa-AMype: @I'bOY BIIO «KHAT'Y», 2019. — 55 c.

8.4 CoBpemeHnHble mpoeccHOHATbHbIE 0a3bl JaHHBIX W HHPOPMAIMOHHbIE
CIPaBOYHbIE CUCTEMbI, HCIOJIb3yeMble MPH OCYIIECTBIEHUH 00Pa30BaATEIbHOIO
npouecca no JUCHUIIUHE

B mpomecce  u3yueHHMs — OUCHMIUIMHBI  HCHOJB3yloTCs  crneayronme  OBC:
ZNANIUM.COM., IPRbooks, "bubnunoPoccuka".

8.5 Ilepeuenn pecypcoB HHG(POPMANMOHHO-TEJIEKOMMYHUKALMOHHOM ceTHn
«HTEepHET», HEOOXOAUMBIX JIJI1 OCBOCHUS TUCHHMILUIUHBI (MOLYJIs1)

1 Dnextponno-oubmuoreunas cucrema ZNANIUM.COM. JTorosop EIT 44 Ne 003/10 »6¢
NK3 191272700076927030100100120016311000 ot 17 anpens 2019 r.

2 DnekTpoHHO-O0nbOMmoTeunas cucrema IPRbooks. Jluniensuonnsiii joropop Ne EI144 Ne
001/9 ma mpemocraBiieHHWE IOCTyHa K AJIEKTpOHHO-OmMOmmoreuHou cucreme [PRbooks MK3
191272700076927030100100090016311000 ot 27 mapta 2019r.

3 DaekTponno-6ubaroTeunas cuctema ELIBRARY.RU. orosop Ne EIT 44 Ne 004/13 na
OKa3aHue yCIyr JOCTyIIa K AJIEKTPOHHBIM U3/IaHUSM HK3
191272700076927030100100150016311000 ot 15 anpens 2019 .

8.6 JIMIeH3MOHHOE MPOrPaMMHOe 00ecrneyeHne, HCMoJIb3yeMoe Mpu
OCyLleCTBJIeHHH 00pa30BaATEIbHOI0 NpoLecca mo JUCHUILINHE

Tabnua 5 — [lepedyeHpb UCIOJIb3yeMOro MPOrpaMMHOI0 00eCTIEUEHHUSI

Haumenosanue I10 PexBu3UTHI / YCIIOBHS HCIIOTb30BAHHS
Microsoft Imagine Premium Jlunen3uonHbIi qorosop AD223 Ne008/65 ot 11.01.2019
OpenOffice CB0OOIHAS JTUIICH3HSI, YCIIOBHUS HCIIOJIb30BAHHUS 110 CCBHIUIKE:

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

9 OpraHn3aun0nno-nenarornqec1cne yciaoBus

Opranuzanus 06pa3oBaTeIbHOIO MpoLEcca periaMeHTupyeTcs yuyeOHbIM IUIAHOM U pac-
MUCaHWEM YYeOHBIX 3aHATHH. SI3bIk 0OyueHus (mpenojaBaHMs) — pycckuid. [l Bcex BHJIOB
ayJAMTOPHBIX 3aHITHN aKaJIEMHUYECKUH Yac YCTaHABIMBACTCS MPOJOKUTENIEHOCTRIO 45 MUHYT.

IIpu GopmupoBaHuU CBOEW HMHIUBHUAYaJbHONH 00pa3oBaTeNbHON TpaeKTOpHUH 00ydYaro-
[IUICS UMEET TPaBO Ha Tepe3adéT COOTBETCTBYIOIMINX JUCIHUILIMH M MPO(ECCHOHATBHBIX MOJIY-
Jei, OCBOEHHBIX B IpOLECcCEe MPEALIECTBYIOIEro 00y4eHus, KOTOPbIi 0cBOOOXKaeT 00ydarolie-
roCsi OT HEOOXOJIMOCTH UX TTIOBTOPHOTO OCBOCHHSL.

9.1 O6pa3oBaTe/ibHbIE TEXHOJIOTHH

VY4eOHblIil mporiecc Mpu NpenogaBaHUK Kypca OCHOBBIBAETCS Ha HCIIOJIB30BAHUU Tpajiu-
LIMOHHBIX, UHHOBAIIMOHHBIX U MH(GOPMALMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTUN. TpaguiuoH-
HbIe 00pa30BaTENbHBIE TEXHOJIOTUN MPEACTABICHBI JICKIIUSIMH U CEMUHAPCKUMU (TIPAKTUYECKHU-
MH) 3aHATUSAMU. VIHHOBalmoHHbIE 00pa30BaTeIbHbIE TEXHOJIOTUH UCIOB3YIOTCS B BUIE LIUPO-
KOT'O MMPUMEHEHHS aKTUBHBIX U MHTEPAKTUBHBIX (hopM mpoBeaeHus 3ansaTuil. HdopMarmonHubie
oOpa3oBaTeNbHble TEXHOJOTHUU DPEATU3YIOTCS MyTEM AaKTHUBU3ALUU CaMOCTOSITENIbHON paboThI
CTY/IEHTOB B MH(OPMALIMOHHOI 00pa30BaTeNbHOM cpee.
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9.2 3aHATHA JEeKIIHOHHOI'0 THIIA

JIeKIMOHHBIN KypC MPEANoiaracT CHCTEMAaTU3UPOBAHHOE M3JI0KEHUE OCHOBHBIX BOIIPO-
COB y4eOHOTrO IJIaHa.

Ha niepBoii nekuuu J1ekTop 00s13aH MpeaynpeauTh CTYICHTOB, IPUMEHUTEIBHO K KAKOMY
0a30BOMY Y4eOHHKY (YUeOHMKAM, y4eOHBIM TOCOOUSIM) OyIeT TPOYUTAH KypC.

JIeKITMOHHBIN KypC JIOJDKEH J1aBaTh HAWOONBINNK 00beM MH(OpMANUU U 00ECTIeunBaTh
6osee riyOOKOe MOHMMaHKUE y4eOHBIX BOIPOCOB NP 3HAUMTEIBHO MEHbIIEH 3aTpaTe BpEMEHH,
4yeM 3TO TpeOyeTcsi OOJIBIIMHCTBY CTYJACHTOB Ha CAMOCTOSITENIbHOE U3yUCHHE MaTepHara.

9.3 3aHsTHS CEMHUHAPCKOIr0 THNA

CemuHapckue 3aHATHS NPEICTABIIAIOT COOON NeTaTU3aUI0 JIEKIIMOHHOTO TEOPETUYECKO-
ro MaTepuaia, IpOBOAATCS B LIEIAX 3aKPEIUICHUS Kypca U OXBaTbIBAlOT BCE OCHOBHBIC Pa3JIEIbl.

OcHoBHO# (hopMOIi TIPOBENICHHS] CEMUHAPOB ABISIETCA 00CyX)AeHne Hanboee mpodaem-
HBIX U CJIOKHBIX BOIIPOCOB IO OTAEJIBHBIM T€MaM, a TaKKe pa30op MPUMEPOB U CUTYyalUil B
ayUTOPHBIX YCIIOBUSAX. B 00s3aHHOCTH npemnojaBaTeliss BXOJAT: OKa3aHHE METOJIUYECKOW IO-
MOILY ¥ KOHCYJIbTUPOBAHHUE CTYIEHTOB I10 COOTBETCTBYIOIMM TEMaM Kypca.

AKTHBHOCTb Ha CEMUHAPCKHX 3aHATUSAX OLEHUBACTCS 10 CIEAYIOIIUM KPUTEPHUSIM:

* OTBETHI Ha BOIIPOCHI, IIPEIaracMble IPENoJaBaTelieM;

* Y4aCTHE B TUCKYCCHSIX;

* BBITIIOJIHEHUE ITPOEKTHBIX U UHBIX 3aJaHUI;

- ACCHCTHPOBAHUE IIPETIOIABATEIIO B IPOBEACHUH 3aHATUH.

OTBeT 10/1kKeH ObITh apryMEHTUPOBAHHBIM, PA3BEPHYTHIM, HE OJTHOCIIOKHBIM, COJIEPIKATh
CCBUIKM Ha UICTOYHUKH.

Jlokilagsl ¥ ONIIOHMPOBAHHUE JOKJIAJOB IPOBEPSAIOT CTEIEHb BIIALCHHS TEOPETHUYECKUM
MaTepuaoM, a TaKKe KOPPEKTHOCTb U CTPOTOCTh PaCCyKIACHUM.

OueHuBaHue 3aaHui, BBIIIOJHEHHBIX Ha CEMMHApPCKOM 3aHATHH, BXOAUT B HAKOILUIEH-
HYIO OILICHKY.

9.4 CamocTosiTeJbHAsA padoTa 00y4aloIUXCcs 10 JUCHMILIHHE (MOAYJII0)

CamocrosTenbHas paboTa CTYIEHTOB — 3TO HPOIECC aKTUBHOIO, II€JIEHAINPABICHHOIO
NPUOOPETEHUs CTY/IEHTOM HOBBIX 3HAaHUH, YMEHMH 0e3 HermocpeACTBEHHOI0 ydJacTusi Ipernoja-
BaTeNsl, XapaKTEepU3YIOIIUNWCA NPEeIMETHOH HANpaBiICHHOCTbIO, 3()(PEKTUBHBIM KOHTPOJEM H
OLIEHKOH pe3y/bTaToB JEsTeIbHOCTH 00yUaroIerocs.

[enu camocrosiTennbHOM paboThI:

* CUCTEMAaTH3alMs U 3aKPEIUICHUE MOTYYEHHbBIX TEOPETUYECKUX 3HAHUM U IPAKTHUECKHUX
YMEHUH CTYJICHTOB;

- yriryOJeHne U paclIipeHne TEOPEeTUUECKUX 3HAaHH;

- (hopMHpOBaHNE YMEHHH HCIIOJIb30BATh HOPMAaTUBHYIO U CIIPABOYHYIO IOKYMEHTALIUIO,
CIELMAIIBHYIO JINTEPATYPY;

* pa3BUTHE MO3HABATEIBHBIX CIOCOOHOCTEH, aKTUBHOCTH CTYJIEHTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

- (hopMHpOBaHHE CAMOCTOSATEIHLHOCTH MBIIIEHHUS, TBOPUECKONH MHUIIMATUBBI, CIIOCOOHO-
CTEH K CaMOpPa3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO M CAMOPEaIN3aliy;

* pa3BUTHUE UCCIIEI0BATENICKMX YMEHNUN U aKaIeMUYECKUX HABBIKOB.

CamocTosTenbHast paboTa MOXKET OCYIIECTBIATHCS HHANBUYaIbHO WM TPYIIaMH CTY-
JICHTOB B 3aBUCUMOCTH OT LI€JIH, 00BbeMa, YPOBHS CIOKHOCTH, KOHKPETHON TEMaTHKH.

TexHonorust opraHu3aluy CaMOCTOSITETLHOM paboThl CTYIEHTOB BKJIFOYAET UCIIOIB30Ba-
HUE UH(OPMAIIMOHHBIX U MaTEPUATbHO-TEXHUYECKHX PECYpPCOB YHUBEPCUTETA.

KoHTponb pe3ynpTaToB BHEAyIUTOPHON CaMOCTOATEIbHOW PabOTHI CTYAEHTOB MOXKET
MIPOXO/AUTH B MUCbMEHHOM, YCTHON WJIM CMELIaHHOM (opme.

CryneHTbl JOJDKHBI MOJXOANUTh K CaMOCTOSATENbHOM padoTe Kak K HauBa)KHEHIIEMY
CPEACTBY 3aKpEIUICHUS U Pa3BUTHS TEOPETUYECKUX 3HAHMM, BHIpAOOTKE €AMHCTBA B3IJISLI0B Ha
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OTJEJIbHbIE BOIPOCHI Kypca, MPUOOPETEHHsI OIIPEEICHHBIX HABBIKOB M UCIIOJIb30BaHUs Ipodec-
CUOHAJILHOU JIUTEPATYPBHI.

9.5 MeToauuecKkue YKazaHus 1Jist oﬁyqamumxca M0 0OCBOCHHUIO NTUCHUIIIIMHBI

ITpy m3yyeHMM AMCLUUIUIMHBI OOYYarOIIUMCS LI€1eCO00pa3HO BBINOIHATH CIEIYIOLIHE
PEKOMEHALINN:

1. 3yuenue y4yeOHOMN TUCHUIUIMHBI JOJIKHO BECTUCh CUCTEMAaTHUECKH.

2. ITocne u3ydeHus: Kakoro-aubo paszesna no ydyeOHUKY WM KOHCIIEKTHBIM MaTepHajiam
PEKOMEHIYEeTCs 110 ITaMATH BOCIIPOM3BECTH OCHOBHBIE TEPMUHBI, ONPEICICHUS, IIOHATHS pa3Jie-
Ja.

3. Ocoboe BHUMaHHE CIEIyeT yAeIUTh BHITOJTHEHUIO OTUYETOB 110 MPAKTUYECKUM 3aHSATH-
M ¥ MHIUBHU1yaJbHBIM KOMIUIEKCHBIM 33JJaHUSIM Ha CAMOCTOSATENIbHYIO paboTy.

4. Best TeMaTuKa BOIIPOCOB, M3YYaEMBIX CaMOCTOSITENIBHO, 337a€TCs Ha JIEKUUAX Mpero-
nasareneM. VM ke [1aroTcsi UCTOYHHMKH (B MEPBYIO OY€peb BHOBb M3/IaHHBIE B MEPUOIUYECKOM
Hay4yHOU JuTepatype) it 0oJiee AeTalbHOrO MOHUMAaHMSI BOIIPOCOB, 03BYYEHHBIX HA JIEKIUH.

IIpu camocrosiTenbHOM MpopaboTKe Kypca 00ydarolrecs J0JKHBL:

* IPOCMATPHUBATH OCHOBHBIE OIIPECIICHUS U (PaKThI,

* IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha JIEKLIMOHHOM 3aHATUM MaTepuall U JOIOJIHUTH
€ro C y4eTOM PEKOMEHJAOBAHHOM 110 JAHHOW TEME JIUTEPaTyphl;

* U3Y4YHUTb PEKOMEHIOBAaHHYIO JIUTEPATYPY, COCTABIATH TE3UCHI, aHHOTALIUU U KOHCIIEKTHI
Han0oJIee BaXKHLIX MOMEHTOB;

- CaMOCTOSITEJIBHO BBINOJIHATH 33JaHUs, AHAIOTMYHBIE ITPEJIAracMbIM Ha 3aHATHIX;

* MCII0JIb30BAaTh JJIsl CAMOIIPOBEPKU MaTepraibl (POH 1A OLIEHOUHBIX CPEICTB.

1. MeToanuyeckne ykazaHnusi Ipu padore HA/l KOHCIIEKTOM JIEKIIUH

B xone neKunoHHbIX 3aHATUH HEOOXOAMMO BECTH KOHCIEKTUPOBAaHUE Y4EOHOIro Marepua-
na. OOpaiath BHUMaHUE Ha KaTeropuH, GOpMYIHPOBKH, PACKPBIBAIOLINE COJCPKAHNUE TE€X WIN
UHBIX SIBJICHUI U MPOLIECCOB, HayYHbIE BBIBOJABI U MPAKTHUUECKUE PEKOMEHIAIUH, MTOJOKHUTEIb-
HBIA ONBIT B OPaTOpcKOM HcKyccTBe. JKenmaTeabHO OCTaBUTh B PabOYMX KOHCHEKTax MOJs, Ha
KOTOpBIX JeJlaTh NOMETKH U3 PEKOMEHJOBAHHOM JIMTEpaTyphl, TOMOJIHSIOUINE MaTepHall Mpo-
CIIyIIAHHOM JIEKLIMH, a TaKXKe MOAYEPKHUBAIONINE OCOOYI0 BaXKHOCTh T€X WJIM MHBIX T€OpeTHYe-
CKUX TOJOXEHHUH. 3aaBaTh MPenoAaBaTel0 YTOYHSIOIINE BOIPOCH! € IEJIbI0 YICHEHUS Teope-
TUYECKHUX OJIO)KEHUH, Pa3pEIICHNs CIIOPHBIX CUTyalui U T.1.

2. MeToauyeckue yKa3aHus M0 CaMOCTOATEIbHOI padoTe HAI M3y4yaeMbIM MaTepHa-
JIOM ¥ IIPHM MOAT0TOBKeE K NPAKTHYECKUM 3aHATHAM

HauunaTh Hano ¢ U3y4yeHHUsl peKOMEHIO0BaHHOM JnTepaTypbl. HeoOX0quMo MOMHUTB, YTO
Ha JIEKIUU OOBIYHO paccMaTpUBAETCs HE BECh MaTepual, a TOJbKO ero 4yactb. OcTalibHas €ro
4acTh BOCIIOJIHSETCS B IPOLIECCE CaMOCTOATENbHOM paboThl. B ¢BsA3M ¢ 3TUM paboTta ¢ peKkoMeH-
JIOBaHHOM JUTEepaTypoi oOs3arenbHa. Ocoboe BHUMaHUE IPU 3TOM HEOOX0IuMO oOpaTUTh Ha
COJIepKaHNUEe OCHOBHBIX IOJIO)KEHHH M BBIBOJIOB, OOBSCHEHHE SIBICHUN M (DaKTOB, YsSCHEHHE
MPAKTUYECKOrO NMPHIIOKEHNUS pacCMaTpUBAaEMbIX TEOPETHUYECKHX BOIpPOCOB. B mporuecce 3Toit
paboThl HEOOXOAUMO CTPEMUTHCS MOHATHh M 3aIIOMHUTH OCHOBHBIE IOJOXEHHUSI paccMaTpuBae-
MOT0 MaTrepuaia, MpUMepbl, MOSICHSIIOIINE €ro, a TaKXkKe pa3o0paThcsi B WILTIOCTPATUBHOM Mare-
puaie... u T.n1.

3. MeTonnyeckue yka3aHus Mo BbINOJHEHHIO KYPCOBOii padoThI

Teopernueckass yacTb KypcoBOH paOOTHI BBITOJIHSETCS 10 YCTAaHOBJICHHBIM TE€MaM C HC-
MOJTb30BaHUEM TPAKTHYECKUX MaTepuayioB. K kKaxoit TeMe KypcoBOil pabOThI PEKOMEHIYETCS
MIPUMEPHBIN NlepedeHb y3JI0BBIX BOIPOCOB, CIIUCOK HEOOXOUMOM auTeparypsl. M3naras Bompo-
CBbl TEMBI, CIIEJIyeT CTPOTO MpUIEpKUBAThCS IulaHa. PaboTa He JOHKHA MPECTaBISTh MepecKas
OTIENbHBIX IJ1aB YueOHHKa WM yuyeOHoro mocodus. HeoOXoauMo M310KUTh COOCTBEHHBIE CO-
oOpakeHHUs 10 CYILIECTBY M3JIaraeéMbIX BOIIPOCOB, BHECTU CBOM IpeanoxkeHus. OOume nonoxe-
HUS JIOJDKHBI OBITh MOJKPEIUICHBI U TOSCHEHBI KOHKPETHBIMHU MpuMepamu. V3nmaraemslii mare-
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pHua npu HeoOXOJUMOCTH CIIEyeT MPOMLIIOCTPUPOBATh Ta0INUIIaMU, CXEMaMHU, TuarpaMMamMu 1
T.JI.

5. MeToauyeckue yKa3aHus M0 BbINOJTHEHUIO KOHTPOJILHOI padoThl

[ToaroTroBKy Ha/l0 HAYWHATH C TOBTOPEHMSI TUIIOBBIX 33]1a4, PACCMATPUBAEMBIX Ha JICKIIHSIX
W NPAKTHUYCCKUX 3aHATUAX, TPOUTCHUTIO JIGKLII/If/’I u HOHOHHHTCHBHOP’I JINTCPATYPHI. HCO6XOI[I/IMO
MIOMHHTb, YTO HA KOHTPOJIbHOI paboTe 00bIUHO MpeAiaratoTcs 1 peuieHus TUIIOBbIe 3a1a4u. B
CBSI3U C 3THM paboTa C PEKOMEHJIOBAaHHOM JmTepaTypoil oOs3arenpHa. Ocoboe BHUMaHUE IPH
3TOM HEOOXOIUMO OOpaTHTh Ha COJEpKaHHME OCHOBHBIX IMOJIOXKEHHUH M BBIBOJOB, OOBSICHEHHE
ABJICHUHA U (PAKTOB, ySACHEHHE NMPAKTHUYECKOTO NMPHIIOKEHHS PaCCMAaTPUBAEMBIX TEOPETUUECKUX
BOonpocoB. B mpouiecce 310 paboThl HEOOXOAUMO CTPEMUTHCS MOHATH U 3aIIOMHUTH OCHOBHBIE
MOJIOKCHUS M3y4aeMOro MaTepuana, MpUMEphl, MOSCHSIONINE €ro, a TakkKe pa3o0parbcsi B HII-
JIOCTPATUBHOM MaTepuaiie.

10 Onucanmne maTepuaJbHO-TeXHHYECKOI0 o0ecneyeHus, He00X0IUMOro A1
OCylIeCTBJICHHs] 00Pa30BaTEIbHOIO MPOLecca 110 JUCHUILIMHE (MOAYJII0)

10.1 Yue6Ho-1260paTOpPHOE 000pPY/I0BaAHNE
OtcyrcTByeT
10.2 Texnuveckue v 3JIeKTPOHHbIE CPeACTBA 00yUeHHS

[Tpu ipoBeeHUM 3aHATUN HCIIONIB3YETCsl AyAUTOPHSI, 000pyIOBaHHAS MMPOSKTOPOM (CTa-
[IMOHAPHBIM WJIM MEPEHOCHBIM) JIJIsl OToOpaskeHus mpe3eHTanuii. KpoMe Toro, npu npoBeaeHuH
JIEKIMHN ¥ TPAKTUYECKUX 3aHATUN HEOOXOAUM KOMITBIOTEP C YCTAHOBJIECHHBIM Ha HEM Opay3epoM
Y IPOrpaMMHBIM 00€CIIeYeHHEM IS IEMOHCTPAIIMH ITPE3ESHTAIHIA.

11 Unble cBenenns

MeToauuecKkue PE€KOMEHIAMH 110 oﬁyqeﬂmo JHI ¢ OrpaHUICHHBIMHA BO3MOZKHO-
CTAMHU 310POBbA U UHBAJIUIA0B

OcBoeHMe NUCHUIUIMHBI 00YyYaloIMMUCS ¢ OrPAaHUYEHHBIMH BO3MOKHOCTSMH 370POBbS
MO’KET OBITh OPraHU30BAHO KaK COBMECTHO C JPYTUMH OOYYalOLUIMMMCS, TaK U B OTIEIBHBIX
rpynnax. [Ipennonaratorcst cnenuaibHble YCIOBHS AJIs MOJy4YeHUs 00pa3oBaHus 00ydaroluMu-
Csl C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMH 3/I0POBBSI.

[Ipodeccopcko-nieqarornyeckuii COCTaB 3HAKOMUTCSL C TICUXOJIOTO-(QU3HUOTOTUUECKIUMHU
0COOEHHOCTSIMM O0YYaroIIMUXCsl MHBAINIOB M JIMIL[ C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3/10pO-
Bbsl, UHIWBUIyaJbHBIMU MpOrpaMMaMH peaduiIuTaluy MHBANUIOB (pu Hamuuuu). [Ipu HeoO-
XOJUMOCTH OCYILECTBIISETCS JOMOIHUTENbHAS MOAJEP)KKa MPENOoJaBaHus ThIOTOPaMH, NICUXO0-
JIOTaMH, COI[UAIbHBIMU paOOTHUKAMU, TPOIIEIIMMHU MTOJATOTOBKY aCCUCTEHTaMHU.

B cootBeTcTBHM € MeTOAMYECKMMHU peKoMeHAanussMu MunoopHayku P® (ytB. 8 ampens
2014 r. N AK-44/05BH) B Kypce mpemnoJiaraeTcs HCIOJIb30BaTh COLUAIbHO-aKTUBHBIE U pe-
(i1eKCUBHBIE METOJIbI O0YUEHUs!, TEXHOJIOTHH COLMOKYJIBTYPHON peadMInTalluy ¢ LEeNblo OKa3a-
HUS TIOMOIIY B YCTAHOBJIEHUU TOJHOLEHHBIX MEXJIMYHOCTHBIX OTHOIIEHUH C APYTUMHU CTYZAEH-
TaMH, CO3JJaHUU KOM(pOPTHOTO MCUXOJIOTHYECKOro KIMMara B cTyaeHueckoil rpymie. [Togdop u
pa3paboTka yueOHBIX MaTepuaioB MPOU3BOMAATCSA C YUETOM MPEJOCTaBIECHUS MaTepuasa B pas-
JUYHBIX (opMax: ayaualbHOW, BU3YalbHOH, C MCIOJIB30BAHUEM CIIEHHUAIBHBIX TEXHUYECKHUX
CPEICTB U UHPOPMAIIIOHHBIX CUCTEM.

OcBoeHue muCHUIUIAHBI Juamu ¢ OB3 oCyliecTBISeTCs ¢ MCMOJIb30BAaHUEM CPEICTB
o0y4yeHHs OOILIEro M CIEeUUAIbHOTO Ha3HaYeHUs (IePCOHANBHOTO M KOJUIEKTUBHOTO MCIIOJIB30-
BaHUA). MaTepuanbHO-TEXHUYECKOE OOecreueHne MpeycMaTpuBaeT MPUCIIOCOOJIEHHE ayAuTO-
puii k Hyxaam aun ¢ OB3.
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®opma mpoBeneHNS aTTECTAIlMH IS CTYJACHTOB-UHBAJIHN/IOB YCTAHABINBACTCS C YUETOM
WHIMBUIYAIBHBIX TCUX0(pu3ndeckux ocodennocreil. s crynentoB ¢ OB3 mpenycmaTtpuBaet-
cst JoCTymHas popMa MpeJOCTaBICHUS 3aJaHUi OLIEHOYHBIX CPEJICTB, @ UMEHHO:

* B TIEYaTHOW WM OJIEKTPOHHOW ¢(opme (s JUI ¢ HAPYIIEHUSIMH OHNOPHO-
JBUTATEJILHOTO armapara);

* B TIEYaTHOHN (hopMe HITH SIEKTPOHHOH (popMe ¢ yBETUUYEHHBIM MIPUPTOM U KOHTPACTHO-
CTBIO (JUISl JIUI] C HAPYIICHUSMH CITyXa, PEUH, 3pEHUS);

* METOZIOM YTCHHS ACCHCTEHTOM 3aJaHus BCIAyX (s JIMI] C HApYIICHUSIMH 3PCHHSA).

CTyneHTaM ¢ MHBAJUIHOCTBHIO YBEIMYHMBACTCS BPEMs HA MOJATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHI. [lJisl TaKuX CTYJIEHTOB MpeAyCMaTpHBAETCs JOCTyIHas (Gopma mpenocTas-
JICHUS! OTBETOB Ha 3aJaHusl, @ IMEHHO:

* MUCBbMEHHO Ha OymMare min HabopoM OTBETOB Ha KOMITbIOTEpE (JIJIs1 JTUI] C HApYILICHHSI-
MU CJIyXa, peun);

* BBIOOPOM OTBETa U3 BO3MOKHBIX BAPUAHTOB C UCIIOIH30BAHNUEM YCIYT aCCUCTEHTA (IS
JIMII C HAPYIICHUSIMH OIIOPHO-/IBUTATEIBHOTO amlapaTa);

* YCTHO (JUTs JIMII C HApYIIEHUSIMH 3pEHHSI, OTIOPHO-/IBUTaTEIHHOTO arapara).

[Tpu HEO0OXOMUMOCTH 1T 00YYAIOUIMXCSI ¢ HHBAIUIHOCTBIO MPOIIEIypa OLECHUBAHUS pe-
3yJITATOB O0YUYEHHS MOKET IMTPOBOJIUTHCS B HECKOJIBKO JTAIOB.
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[Ipunoxenne 1

®OH/I OHIEHOYHbIX CPE,Z[CTB1
10 AUCIHUILINHE

MaTteMaTHKAa

HanpaBnenue noaroToBku

21.03.02 "3emneycmpoiicmso u kaoacmpor”

Hamnpasnennocts (mpoduiip)
00pa30BaTeNIbHOI POrpaMMBbl

Kaoacmp neosusrcumocmu

KBanudukanus BEITYCKHUKA bakanasp
['on Hayana NOArOTOBKH 2022
(no yuebnomy niamy)
®dopma 00yueHus OuHas
TexHomorus o0y4eHus MpAOUYUOHHASL
Kypc Cemectp Tpyd0EeMKOCTB, 3.€.
12 123 12

Bun npomexyTouHOM aTTecTanuu

O6ecneunBaroliiee moipas3aesieHue

3auem c oyenkou, 3auem c oyeHKoU

Oxzamen,

Kadgheopa «IIM — [Ipuknaonas mamemamuxay

' B 1aHHOM TIPHJIOKEHHH MTPEICTABICHBI TUIIOBBIE OIICHOYHBIE CPEACTBA. [10MHbIH KOMILIEKT
OLICHOYHBIX CPE/ICTB, BKIIOYAIOIINI BCE BApUAHTHI 33/1aHHUH (TECTOB, KOHTPOJIBHBIX paldoT u 11p.),
IpeJuIaraeéMbIX 00y4aromeMycs, XpaHUTCS Ha Kadenpe B OyMa)kHOM U 3JICKTPOHHOM BHJIE.
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1 TIlepeuenn NJaHUPyeMbIX pe3yJabTaTOB 00y4YeHHs MO JUCHUIIHHE (MOIYJTIO0),
COOTHECEHHBIX C IVIAHUPYEMbIMU pPe3yJbTaTaMu 00pa30BaTeIbHOM MPOrpaMMbl

Tabmuua 1 — KoMneTeHnnu u IuiaHupyeMble pe3yIbTaThl 00yYeHHUs 10 PAKTHKE

KO,I[ N HAUMECHOBAaHUEC
KOMIICTCHIIN

Nuaukatopel 10CTHKEHUN

[Tnanupyemsle pe3ynbTaThl 00yue-
HHUS 110 JIUCIUIUITHE

OIIK-1. Cnocoben
peliaTh 3a1a4u Mpo-
(beccruoHaIbHOM Jes-
TETHHOCTHU TPUMECHSIS
METOJTbI MOJICITUPOBA-
HUSI, MATEMATHIECKOI'O
aHaJln3a, eCTeCTBCHHO-
Hay4YHbIC U OOIEHHKE-
HEPHBIC 3HAHUS

OIIK-1.1 3naer Teoperuue-
CKHE OCHOBBI €CTECTBEHHOHA-
YUHBIX U OOIIEMH>KEHEPHBIX
JTUCIUTUIUH

OIIK-1.2 Ymeer npuMeHsITh
METO/Ibl MATEMAaTUYECKOTO
aHajan3a U MOJCIIUPOBAHUS B
npodeccCuoHaNbHOM IeATeNb-
HOCTH

OIIK-1.3 Binageer HaBBIKAaMHU
TEOPETHYECKOTO U IKCIIEPH-
MEHTAJILHOTO UCCIIETIOBaHUS B
pohecCuOHATILHON J1eATENb-

VMeeT BbISIBIIATH U KJIACCU(PUIIIPO-
BaTh (1)I/I3I/I‘-ICCKI/IG U XUMHNYCCKHUEC
IPOLECCHI, IPOTEKAIOIINE Ha 00b-
eKTe MPOo(heCCHOHATLHON JAeATEIb-
HOCTH,

peliath NHKEHEPHBIC 33a4H C TO-
MOIIbIO MATEMAaTUYECKOTO arrapa-
Ta

HOCTHU

Tabnuma 2 — [acopt GoHAa OIICHOYHBIX CPEIICTB

KonTponupyemsbie ®opmupyemast | HaumenoBanue
paseibl (TeMbI) KOMIIeTeH M OLICHOYHOI0 Iloxka3zatenu oneHkH
AUCHHUILIMHBI cpeacTBa

JInneiinas anredpa OIlK-1.1 PacuerHo- JleMoHCTpHUpyeT —IpakTuye-
rpaguyeckas | CKO€ HCIIOJIb30BaHME MaTe-
pabora MaTHYECKMX METOJIOB M aHa-
JUTHUYECKUX aJITOPUTMOB IS

aHaJM3a 3a/1a4
BekTopHas aaredpa OIlK-1.1 KontponsHast | JleMOHCTpUpyeT TpakTHye-
pabota CKOE€ MHCIIOJIb30BAaHUE MaTe-
MaTHYECKHX METO/IOB U aHa-
JUTUYECKUX AJITOPUTMOB IS

aHaJM3a 3a1a4y
AHaJIMTHYeCKas reoMeT- OIIK-1.1 Tect OcymecTBiser BbIOOp Mate-
pus MaTHYECKHX oOmepanud U
AHAJTMTUYECKUX aJITOPUTMOB
JUIS pEIIeHUs] TeKylled Ma-

TEMAaTHYECKON 3aJ1a4H

JudpdepeHunanbHOE He- OIIK-1.2 PacyerHo- JleMOHCTpUpYEeT IpakTh4e-
yuciaeHue GyHKIUHU O]1- rpaguueckas | CKO€ MHCIOJb30BaHHE MaTe-
HOW NepeMeHHOoi pabora MaTHYECKMX METOJIOB M aHa-
JUTHUYECKHUX aJITOPUTMOB IS

aHaJM3a 3a/1a4
Ilpenen pynkuun OIIK-1.2 KontponpHast | JlemoHCTpupyer mnpaxkTHue-
pabora CKOE€ HCIIOJIb30BaHHE Mare-
MaTHYECKMX METOJIOB U aHa-
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JUTHUYECKUX AITOPUTMOB IS
aHaM3a 3a1a4
JAunddepenunanbHoe nc- OIIK-1.2 Tecr OcymecTBisieT BBIOOp Mare-
yuciaeHue GyHKUHUU o1- MaTUYECKUX Olepauuid H
HOI1 mepeMeHHOl AHAJIMTUYECKUX aAJITOPUTMOB
JUI pelIeHUsl TEKyIleh Ma-
TEMaTHYECKOH 3a7jauun
HHuTerpaabHoe ucumncJie- OIIK-1.3 Pacuerno- JleMoHCTpHUpyeT mpakThye-
HHe GYHKIMH OHOM Ie- rpaduyeckas | CKO€ HCIIOJIb30BaHHE MaTe-
peMeHHOI pabora MaTUYECKUX METOJIOB U aHa-
JUTHUYECKUX aJITOPUTMOB IS
aHaJIM3a 3a/1a4
Nuddepennnanbubie OIIK-1.3 KoutponsHast | JleMoHCTpUpyer mpakTuye-
YPaBHEHHS pabota CKOE HCIOJb30BAaHUE MaTe-
MaTHUYEeCKHX METOJIOB M aHa-
JUTHUYECKUX aJITOPUTMOB IS
aHaJIM3a 3a/1a4
HuTerpanbHbie ucUmnc- OIIK-1.3 Tecr OcymecTBisieT BBIOOp Mare-
JieHusi pyHKUMHU OTHOMH MaTHUYECKHX Omepanuil U
nepeMeHHOI AHATUTHYCCKUX AJITOPUTMOB
JUTsL pelIeHus] TeKylled Ma-
TEMaTHUYECKOH 3a/1a4u

2 Metoanuyeckne MaTepuabl, ONpeaesione Npoueaypbl OeHNBAHUS 3HAHUIA,
YMEHUI1, HABBIKOB U (MJIM) ONBITA AeITeJIbHOCTH, XapaKTepu3yIoLie npouecc
(opMupoBaHus KOMIETEHIMA

MeTtoanyeckre MaTepuabl, ONPEACIIAIONMe NPOLEAYPEl OLIEHUBAHUA 3HAHWM, YMEHUH,
HaBBIKOB U (WMJIM) ONBITA ACATEIbHOCTH, IPEICTABICHBI B BU/I€ TEXHOJIOTHYECKOM KapThl AUCLH-

IUIMHBI (Tabnuna 3).

Tabnuna 3 — TexHonornyeckas Kkapra

Haumenosa-
HIxana
HHE Cpoxn P— Kpurepun
OIIEHOYHOTO0 | BBINMOJHEHHsA - OLICHUBAHHUSI
cpeacTBa
1 cemectp

Ilpomesxcymounas ammecmavus ¢ popme 3auem c oyeHKoU

1 PacuetHo-
rpaduueckas
6ora

pa-

8 nenens

15 Gamios

15 6amnoB - CTyA€HT MOJHOCTHIO BBITIOTHUII
3aJaHle KOHTPOIBHOW PadOTHI, MOKa3aml OT-
JUYHBIE YMEHHUS M HABBIKH B paMKaX YCBOEH-
HOrOo y4yeOHOro Marepualia, KOHTPOJbHas pa-
6oTa oopmiIeHa aKKypaTHO OT PYKH B COOT-
BETCTBUH C IPENbSIBISIEMbIMU TPEOOBAHHSIMHY,
B CPOK.

10 6ayutoB - CTy/AEHT MOJHOCTBIO BBITOJIHHI
3aJlaHle KOHTPOJIHHOM pabOTHI OT PyKH, MOKa-
3aJ1 XOpOIIre YMEHHUS HAaBBIKM B PaMKax yCBO-
€HHOTO y4eOHOro Marepuaia, HO HE CMOT
000CHOBATh ONTHMAJIBLHOCTD IPEATIOKECHHOTO
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HaumenoBa-
HHe
OIIEHOYHOT'0
cpeacTBa

Cpokn
BbINIOJTHEH NS

MIxana
OLICHUBA-
HUA

Kpurepun
OlLleHMBAHUS

pelIeHus, TOMyIIeHbl OHA WK JBE HETOYHO-
CTH, €CThb HEJOCTaTKH B O(OPMIICHUH KOH-
TPOJILHOW  paboThI, KOHTpoOJbHas pabora
oopmileHa aKKypaTHO OT PYKH.

5 GamnoB - CTyAEHT MOJHOCTHIO BBHITIOJHUII
3aJaHie KOHTPOJBHOM pPabOTBI T PYyKH, HO
JOIYCTHII CYHIECTBEHHBIE HETOYHOCTH U TPY-
Oble OomMOKY, HE TIPOSIBIJI YMEHUS MIPABUIHHO
HMHTEPIIPETHPOBATH MOIYICHHBIE PE3yIbTAThI,
Ka4yecTBO O(QOPMIICHHS KOHTPOJIBHOW pabOTHI
MMEET HENOCTaTOYHBIH ypPOBEHb, KOHTPOJIb-
Hast paboTa ohopMIleHa aKKYPaTHO OT PYKH.

0 6ay1oB - CTYyICHT HE MOJHOCTHIO BBITIOIHIIT
3aJjaHue KOHTPOJIBHOM paboThl, IMpU ITOM
IIPOSIBUJI HEJJOCTATOUHBIM ypOBEHb YMEHHUH U
HaBBIKOB, 4 TaK)Ke HECIIOCOOEH IMOSCHHUTH I10-
JTy4eHHBIH pe3ynbTaT, padoTa IMpeaocTaBiIcHa
B JIEKTPOHHOM BapHaHTe.

KonTponbsHast
pabota

14 nenensa

15 GamnoB

15 6amnoB - CTYICHT MONHOCTHIO BBITIOTHHI
3aaHie KOHTPOJBHOW PadOTHI, IMOKa3al OT-
JIMYHBIE YMCHHSA U HABBHIKH B paMKaX YCBOCH-
HOTo y4eOHOTO Marephana, KOHTPOIbHAs pa-
060Ta oopmIleHa aKKypaTHO OT PYKH B COOT-
BETCTBHH C MPEIBSBISICMBIMH TPEOOBAaHHUSIMU,
B CPOK.

10 6amnoB - CTyAeHT MOJHOCTHIO BBITIOTHUI
3aJjaHue KOHTPOJILHOM paboThl OT PyKH, ITOKa-
3aJ1 XOpOIINe YMEHHS HaBBIKH B PaMKax yCBO-
€HHOTO y4eOHOro Marepuana, HO HE CMOT
000CHOBATh ONTUMAILHOCTh MPEITIOKECHHOTO
pelIeH s, TOMYIIEHBI OHA FITH IBE HETOYHO-
CTH, ©CTh HEIOCTAaTKH B O(QOPMIICHHH KOH-
TpPONBHOW paboThl, KOHTpPOIbHas pabora
odopMIIeHa aKKYpaTHO OT PYKH.

5 OamroB - CTyAEHT IMOJNHOCTHIO BBITIOTHIIT
3aJjaHie KOHTPOJBHOM paboThl T pPyKH, HO
JIOITyCTHJI CYIIECTBEHHBIE HETOYHOCTH U TPY-
Oble OmMOKY, He TIPOSIBUII YMEHUS MIPABUIBHO
HMHTEPIPETUPOBAThH MOTyYCHHBIE PE3yIbTaTHl,
Ka4yecTBO O0(OPMIICHUS] KOHTPOJIbHOM paboThI
UMeeT HEJOCTaTOYHBIM YpPOBEHb, KOHTPOJIb-
Has paboTa opopMIIeHa aKKypaTHO OT PYKH.

0 6amoB - CTyJeHT He TOJHOCTBIO BHITIOIHII
3aJjaHUe KOHTPOJIBHOH paboThl, IpU 3TOM
MIPOSIBUJI HEJIOCTATOYHBIA yPOBEHb YMEHUH U
HaBBIKOB, & TaK)ke€ HECIOCOOEH IOSICHUTH MO-
Jy4eHHBIH pe3ysbTat, padoTa NpesocTaBieHa
B 3JIEKTPOHHOM BapHaHTe.

Tect

10 nenens

10 Gayos

10 6amtoB - 91-100% npaBHIBHBIX OTBETOB —
BBICOKMI YpOBEHb 3HAHUM, YMEHUH U HaBbI-
KOB;

8 6amioB - 71-90% % npaBUIBLHBIX OTBETOB —
JIOCTaTOYHO BBICOKUN YpOBEHb 3HAHUH, yme-
HHUI ¥ HaBBIKOB,

5 6auoB - 61-70% mnpaBUIIBHBIX OTBETOB —
CpeIHUI ypOBEHb 3HAHWUN, yMEHUIl U HaBbI-
KOB;

3 bayura - 51-60% mnpaBUIIBHBIX OTBETOB —
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HaunmeHnosa-

IIkasa
HHe Cpokn OLeHUBa- Kpurepun
OLCHOYHOI'0 BbINOJIHCHUA HUSA OLlCHUBAHUA
cpeacTBa

HU3KUH ypOBEHb 3HAHUM, YMEHUN U HAaBBIKOB;
0 6awtoB - 0-50% mpaBUIBHBIX OTBETOB —
OYEHb HU3KHUIl ypOBEHb 3HAaHUH, YMEHUH U
HaBBIKOB; cOOECEIOBaHNE HE TIPOIICHO

Texymmuii KOHTPOJIb: - 40 GamoB -

Ok3aMeH - 60 GamnoB

HUTOI'O: - 100 6annoB

KpuTepuu oneHku pe3yJbTaToB 00y4eHHs M0 JUCHMILIHHE:

0 — 64 % oT MaKCIMaJIbHO BO3MOXXHOW CYMMBI 0aJIJIOB — «HEYAOBJIECTBOPUTEILHOY

(HemOCTATOYHBIH

YPOBCHDb IJId HpOMe)KyTO‘IHOﬁ aTTCCTalluu I10 ):[I/ICIII/IHJ'H/IHG), CO6CCC,HOB3.HI/IG HC HpOfI[leHO;

65 — 74 % 0T MaKCUMAaJBbHO BO3MOXKHOI CyMMBI 0aJlIOB — «YZAOBJICTBOPUTEIHHO»

MaJIbHBIH) YPOBEHb);

(moporosslit (MUHU-

75 — 84 % o1 MakCMMaJIbHO BO3MOXHOM CYMMBI 0QJIJIOB — «XOPOIIOY» (CPEIHUI yPOBEHD);
85 — 100 % ot MakCHMaJIbHO BO3MOHOW CyMMbI OaJUIOB — «OTIIMYHOY (BBICOKHI (MAaKCUMAIIbHBIH) YPOBEHB)

2 cemecTp

Ilpomesicymounas ammecmauusn 6 hopme 3auem c oyeHkoul

9 nenens

15 GamnoB

15 6amnoB - CTYIOCHT MONHOCTHIO BBIIOTHHI
3ajaHie KOHTPOJBHOM pPadOTHI, TMOKazal OT-
JMYHBIC YMCHHS W HABBHIKH B paMKaX YCBOCH-
HOTO y4eOHOTO MarepHuajia, KOHTpOJIbHAs pa-
60oTa oopMIIcHa aKKypaTHO OT PYKH B COOT-
BETCTBHH C MPEIbIBISIEMbIMI TPEOOBAHHSIMH,
B CPOK.

10 6amnoB - CTyAeHT NMOJHOCTHIO BBITIOTHUI
3aJjaHue KOHTPOJILHOM paboThl OT PyKH, IOKa-
3aJ1 XOpOIINe YMEHHUS HAaBBIKH B PAMKax YCBO-
€HHOTO y4eOHOro MaTepuaina, HO HE CMOT
000CHOBATh ONTUMAILHOCTH MPEITIOKECHHOTO
pelIeH s, TOMyIIEHBI OHA FITH IBE HETOYHO-
CTH, ©CTh HEIOCTAaTKH B O(pOPMIICHHH KOH-
TPOJILHOW  paboThl, KOHTpOJbHasi pabora
odopmIieHa aKKYPaTHO OT PYKH.

5 6amnoB - CTyAeHT TOJHOCTHIO BBHITIOTHUI
3aJaHle KOHTPOJBHOM paboTBl T PyKH, HO
JIOIYCTHJI CYLIECTBEHHbIE HETOYHOCTH U TPY-
Oble OomIMOKY, He TIPOSIBUII YMEHUS MIPABUIBHO
MHTEPIPETHPOBATE TOyYSHHBIE PE3YIbTaTH,
Ka4ecTBO O(OPMIICHHS KOHTPOIBEHOW pabOTHI
AMEeT HEeIOCTATOYHBIH YpPOBEHb, KOHTPOJIb-
Has paboTa opopMIICHa aKKypaTHO OT PYKH.

0 6amoB - CTyJeHT He TOJHOCTHIO BHITTOJIHMI
3aJjaHUe KOHTPOJIBHOH paboThl, IpU 3TOM
NIPOSIBUJI HEIOCTATOYHBIN YPOBEHb YMEHUH U
HaBBIKOB, & TaK)Ke HECIOCOOeH MOSICHUTH MO-
JTy4eHHBIH pe3ynbTaT, padoTa MpeaocTaBiieHa
B DJICKTPOHHOM BapHaHTe.

1 Pacuetno-
rpadpuyeckas  pa-
6ota

2 KonrposnbHas
pabora

15 uwenensa

15 Gamios

15 6amnoB - CTyAeHT NOJHOCTHIO BBITIOTHUII
3aJlaHue KOHTPOJIbHOW paboThl, MOKas3aj OT-
JIMYHBIC YMEHHUS] M HABBIKH B paMKax YCBOCH-
HOTrOo y4yeOHOro Marepualia, KOHTPOJIbHas pa-
6oTa oopmiIeHa aKKypaTHO OT PYKH B COOT-
BETCTBUH C IPENbSBISIEMbIMU TPEOOBAHMSIMHY,
B CPOK.

10 GayutoB - CTYIEHT IOJHOCTHIO BBITIOIHIII
3aJlaHue KOHTPOJILHOM paboThl OT PyKH, IOKa-
3aJ1 XOpOUINE YMEHUsI HAaBBIKH B PaMKaX yCBO-
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HHE

HaunmeHnosa-

OIIEHOYHOT0
cpeacTBa

Cpokn
BbINIOJTHEH NS

MIxana
OLICHUBA-
HUA

Kpurepun
OlLleHMBAHUS

€HHOro y4eOHOTO MaTepuana, HO HE CMOT
000CHOBaTh ONTHMAIBHOCTH HPEII0KEHHOTO
pelIeHus, TOMyIIeHbI OHA WIIK JBE HETOYHO-
CTH, €CThb HEJOCTaTKH B O(OPMIICHHUH KOH-
TPOJILHOW paboTbl, KOHTpOJBHAs paboTa
odopmIIeHa aKKypaTHO OT PYKH.

5 OGamioB - CTyAEHT IMOJHOCTHIO BBITIOIHHIT
3aJaHue KOHTPOJIBHOH pabOTHl T PYKH, HO
JOITyCTHJI CYIIECTBEHHbIE HETOYHOCTH H IPY-
Oble OomMOKY, He TIPOSIBIJI YMEHUS MIPABUIHHO
HUHTEPIPETHPOBATH IIOJYYCHHBIC PE3yJIbTaThl,
Ka4ecTBO O(opMIICHHsI KOHTPOJILHOH paboThI
UMEEeT HEJOCTATOYHBIH YPOBEHb, KOHTPOJIb-
Has paboTa o(opMIIeHa aKKypaTHO OT PYKH.

0 6ayoB - CTyICHT HE MOJHOCTHIO BBITIOIHIIT
3aJjaHUe KOHTPOJILHOM paboThl, IMpU ITOM
NPOSIBIJI HEIOCTATOYHBIN YpOBEHb YMEHHH M
HaBBHIKOB, a TAK)Ke HECIIOCOOCH MOSICHUTH MO-
Jy4eHHBIH pe3ynbTaT, padoTa mpemocTaBieHa
B 3JICKTPOHHOM BapHaHTe.

3 Tect

16 Henmensa

10 6amioB

10 6amoB - 91-100% npaBHIBHBIX OTBETOB —
BBICOKMM YPOBEHb 3HAHWI, YMEHUI U HaBbl-
KOB;

8 6ayoB - 71-90% % mpaBUIBHBIX OTBETOB —
JIOCTaTOYHO BBICOKUU YpOBEHb 3HAHUH, yMme-
HHUH M HaBBIKOB;

5 6amnoB - 61-70% mnpaBMWIIBHBIX OTBETOB —
CpelHUH YypOBEHb 3HAaHUM, YMEHUH U HaBbI-
KOB;

3 Gamra - 51-60% mnpaBUIBHBIX OTBETOB —
HU3KUH YPOBEHb 3HAHWW, YMEHUN U HABBIKOB;
0 6amioB - 0-50% mpaBUIIBHBIX OTBETOB —
OYEHb HU3KUI ypOBEHb 3HAHUM, YMEHUU U
HaBBIKOB;

Tekymuii KOHTPOJIb:

40 GatoB

HUTOI'O:

40 GatoB

KpnTeplm OLICHKHU pe3yJIbTaTOB Oﬁy‘-le]-[l/lﬂ o JTUMCHMIVINHE:

0 — 64 % oT MaKCUMaJILHO BO3MOXXHOW CYMMBI OAJIJIOB — «HEYAOBJIETBOPUTEIHHOY

(HeZIOCTATOYHBIH

YPOBEHb 1A HpOMC)KyTO‘IHOﬁ aTTeCTaluu 110 Z[I/ICI_[I/IHJ'II/IHC), CO6CC€,I[OBaHI/Ie HE HpOﬁﬂCHO;

65 — 74 % 0T MaKCUMAaJIBbHO BO3MOKHOI CyMMBI 0aJIIOB — «YZAOBJICTBOPUTEIHHOY
MaJbHBIA) YPOBCHB);

(TTopoTroBHIi (MHHU-

75 — 84 % o1 MakCMMaJIbHO BO3MOYHOM CYyMMBI 0QJIIIOB — «XOPOIIOY» (CPEIHUT yPOBEHb);
85 — 100 % ot MakCHMaJIbHO BO3MOXHOH CyMMBI OaJUIOB — «OTIMYHOY (BBICOKMH (MaKCUMAJIbHBIH) YPOBEHB)

3 cemectp

Hpomeafcymounaﬂ ammecmauus 6 d)opme IK3zamen

1 PacuerHo-
rpadudeckas
6ota

pa-

8 nenens

15 Gamios

15 6amnoB - CTyIeHT HOJHOCTBIO BBITOIHIII
3aJlaHie KOHTPOJILHOW Pa0OTHI, MOKa3al OT-
JMYHBIC YMCHHS U HABBIKH B paMKaX YCBOCH-
HOro y4eOHOTO Marepuaia, KOHTPOJbHAs pa-
6oTa opopMIIeHa aKKypaTHO OT PYKH B COOT-
BETCTBHH C MPEAbIBISCMBIME TPEOOBAHUSIMU,
B CPOK.

10 6amnoB - CTyAeHT MOJHOCTHIO BBITIOTHUII
3a/laHie KOHTPOJIBHON pabOThl OT PYKH, ITOKa-
3aJ1 XOpOIIHe YMEHUS HaBBIKH B paMKax YCBO-
E€HHOTO Y4eOHOTro Marepuana, HO HE CMOT
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HaumenoBa-
HHe
OIIEHOYHOT'0
cpeacTBa

Cpokn
BbINIOJTHEH NS

MIxana
OLICHUBA-
HUA

Kpurepun
OlLleHMBAHUS

000CHOBATh ONTHMAJIBHOCTH HPEII0KEHHOTO
peLIeHus, TOMyIIeHBI OHA WK JBE HETOYHO-
CTH, €CThb HEJOCTaTKH B O(OPMIICHHUHM KOH-
TPOJILHOW paboTbl, KOHTpPOJbHAs paboTa
oopmileHa aKKypaTHO OT PYKH.

5 O6amioB - CTyAEHT IOJHOCTHIO BBITIOJIHHIT
3aJaHie KOHTPOJBHOM pPabOTBI T PYKH, HO
JOIYCTHII CYHIECTBEHHBIE HETOYHOCTH U TPY-
Oble omMOKY, HE TIPOSIBIJI YMEHUS MIPABUIHHO
HMHTEPIIPETHPOBATH MOMYICHHBIE PE3yIbTaThI,
Ka4yecTBO O(QOPMIICHHS KOHTPOIBHOUW pabOTHI
UMEET HEeNOCTaTOYHBIH ypPOBEHb, KOHTPOJIb-
Has paboTa o(opMiIeHa aKKypaTHO OT PYKH.

0 6ay1oB - CTYyICHT HE MOJHOCTHIO BBITIOIHIIT
3aJjaHue KOHTPOJILHOM paboThl, IMpU ITOM
IIPOSIBUII HEJOCTATOUHBIM ypOBEHb YMEHHUHU U
HaBBIKOB, & TaK)XK€ HECIOCOOEH IMOSICHUTD MO-
JTy4eHHBIH pe3ynbTaT, padoTa ImpeaocTaBiIcHa
B 3JIEKTPOHHOM BapHaHTe.

KonTponbHast
pabota

14 nenensa

15 GamnoB

15 6amnoB - CTyAeHT NMOJHOCTHIO BBITIOTHUI
3a/laHie KOHTPOJILHOW pPa0OThI, MOKa3al OT-
JIMYHBIC YMCHHS U HABBIKU B paMKaX YCBOCH-
HOr'0 Y4eOHOro MaTepuaa, KOHTPOJbHAS pa-
60oTa oopmIIcHa aKKypaTHO OT PYKH B COOT-
BETCTBHU C NPEABABISICMBIME TPESOOBAHHUSIMU,
B CPOK.

10 6ammioB - CTYICHT MOJHOCTBHIO BBITIOTHHI
3aJlaHie KOHTPOJIHHOH pabOTHI OT PYKH, MTOKa-
3aJl XOpOIINe YMEHHS HAaBBIKH B PAMKaxX YCBO-
€HHOTO y4eOHOro MaTepuaia, HO HE CMOT
000CHOBATh ONTHMAJILHOCTh IPEIJIOKCHHOTO
pEeIIeHUs], TOMYIICHBI OJ[HA WU JBE HETOYHO-
CTH, ©CTh HEIOCTATKH B O(GOPMIICHHH KOH-
TPOJIbHOW  pabOThl, KOHTPOJbHAs pabora
odopmiIcHa aKKYPaTHO OT PYKH.

5 6amnoB - CTyAeHT TOJHOCTHIO BBHITIOTHUII
3ajaHie KOHTPOJBHOM paboOTHl T PyKH, HO
JIOITyCTHII CYIIECTBEHHBIE HETOYHOCTH U TPY-
Oble OmMOKHY, HE TIPOSIBIJI YMEHUS MTPABHIHHO
MHTEPIPETHPOBATE TOyYSHHBIE PE3YIbTaTH,
Ka4yecTBO O(OPMIICHHS KOHTPOIBHOU pabOTHI
AMEeT HEeIOCTATOYHBIH YpPOBEHb, KOHTPOJIb-
Hast paboTa odopMIIeHa aKKypaTHO OT PYKH.

0 6ayu0B - CTyIEHT HE MOJHOCTHIO BBITIOIHIII
3aaHie KOHTPOJILHOW pabOThI, MPH ITOM
NIPOSIBUJI HEIOCTATOYHBIN YPOBEHb YMEHUH U
HABBIKOB, & TAK)Ke HECIOCOOEH MOSICHHUTH I10-
JIy4eHHBIH pe3yNbTar, padoTa NpeJocTaBiIeHa
B 3JICKTPOHHOM BapHaHTE.

Tect

10 nenens

10 Gayos

10 6amioB - 91-100% npaBHIbHBIX OTBETOB —
BBICOKUH YpPOBEHb 3HAHWMH, YMEHHUI U HaBbI-
KOB;

8 06amoB - 71-90% % npaBUIBHBIX OTBETOB —
JIOCTaTOYHO BBICOKHH YpOBEHb 3HaHMH, yme-
HUI U HaBBIKOB;

5 6aymoB - 61-70% mnpaBMWIIEHBIX OTBETOB —
CpeAHUIl ypOBEHb 3HAHWM, YMEHHI M HaBbI-
KOB;
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Haumenosa-
IIkasa
HHe Cpokn Kpurepun
OIlCHUBA-
OLCHOYHOI'0 BbINOJIHCHUA HUSA OLlCHUBAHUA
cpeacTBa
3 Gamuia - 51-60% mpaBUIBHBIX OTBETOB —
HU3KUHI YPOBEHb 3HAHUW, YMEHUI U HABBIKOB;
0 GammoB - 0-50% mnpaBUIBHBIX OTBETOB —
OYEHb HM3KUU YPOBEHb 3HAHUM, YMEHUH U
HaBbIKOB;
Texymtuii KOHTPOJIb: - 40 6amnoB -
DK3ameH: - 60_ GamwoB
HUTOI'O: - 100 _ 6amnos

KpuTepuu oneHku pe3yJbTaToB 00y4eHHs MO JUCHMILIHHE:

0 — 64 % oT MakCUMaJbHO BO3MOKHOI CYMMBI 0aJlIOB — «HEYIOBJIETBOPUTEIBHOY» (HEJOCTaTOYHBINA YPOBEHb IS
MIPOMEKYTOYHOH aTTEeCTallMH 110 JUCLUILIHHE), coOeceloBaHNe HE MTPOHICHO;

65 — 74 % 0T MakCUMaJbHO BO3MOXKHOI CyMMBI 0aJlJIOB — «YZAOBJICTBOPUTEIBHOY» (IIOPOTOBbIN (MUHUMAJIbHBIN)
YpPOBEHb);

75 — 84 % ot MaKCHMABEHO BO3MOKHOH CYMMEI 0aJlIOB — «XOPOIIOY (CpEAHUH YPOBEHB);

85 — 100 % ot MakCHMaJIbHO BO3MOHOW CyMMBbI OaJUIOB — «OTIIMYHOY (BBICOKHI (MAaKCUMAIIbHBIH) YPOBEHB)

3 TwunoBble KOHTPOJIbHBIE 3aJaHNUS UJIH HHbIE MATEPHAJIbI, HEOOXOTUMBbIE JIJIsI
OIIEHKH 3HAHMIA, yMEHMi1, HABBIKOB M (MJIM) ONBITA AeSITEJIbHOCTH, XapaKTepH-
3yoiue npouecc GopMUpPoOBaHHUs KOMIETEHIINIT B X0/1e 0CBOEHHsI 00pa3oBa-
TeJbHOI MPOrpaMMsbl

3.1 3aganus 1J1s1 TeKYLEro KOHTPOJIS YCIeBaeMOCTH
Kontponbnas pabora, Kourponbnas padora, KourponsHnas padora PI'P, PI'P, PT'P

KonTponbhas pabota «BekropHas anredpa»

Haﬁzn TJIONIA/b TPEYT OJIbHHKA, OCTPOCHHOTO HA BEKTOPAX:

a=1+2)-3k; b=i-3j-Kk.

[TapannenorpamMm MocTpoeH Ha BekTopax a u b . HaifTu BBICOTY, OMYIIEHHYIO HA CTOPOHY,
COBIAJIAOILYIO C BEKTOPOM & !

a=51+2]+3k; b=5i +k.

HaiiTi npoekiuto BekTopa ¢ Ha HampaBieHHe BekTopa d :
c(3-41), d(-253).

4, P_{aﬁzn o0beM TapajiieNienuesia, oCTPOEHHOTO Ha BEKTOpax 4, b,c:

a=i+2j—k; b=2j-2k;c=—i+j—-2k
Bekrop a ¢ koopaunatabiMu ociMu OX u OY cocTtaBiseT yribl o U 3, BBIYUCIUTH €T0 KO-
OpJIMHATBI, €CIIN:

@=150°,$=30°,[a=2.

Omnpenenuth TOUKy P, ¢ KoTOpO# coBmagaeT koHeuHast Touka Bektopa a(0;2;5) ecnu ero
HavaJlbHas TOYKa coBMaaaet ¢ Toukoir M (5; 0; -2).

- -

V6emuthes, 9To BeKTopa €;, €, 00pasyroT 6asuc U pasiokuTh Bektop d 1o Gasucy €1, €.
Haittn KOOPAMHATBI BEKTOpa a B 9TOM 6azuce,

ecom: 5(5; 0), §1(3;4),§2(2;_1)
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8. Bexropsl a ={4;2k; -1} u b ={-1; 1; 4} nepnenauxynspHsl, ecnu uncao K pasHo ...

9. Jlansr Bektopel a={2; A;9} u b ={;5; -3}.Ykasars 3Hauenuss A u L, IpH KOTOPBIX

BCKTOPBI KOJUIMHCAPHBIC.

10. Bextopa a={2;-1;1}, b ={3;1; -3} u ¢ = {4; -2; 2} ... (BbIOpaTh BepHOE YTBEP ICHHUE)

1) 0OpasyroT mpaByro TPOHKY,
2) 00pa3yroT JIEBYIO TPOUKY,
3) KOMILTaHapHBIE.

Konrponsnas padota «IIpenen GpyHKImm»

Brerancauts YKa3aHHBIC ITPCACIIbIL:

1 23 —10x% + 7
. lim

x50 2X —3X+9
2
5 fim Y1+ 3 -1
x—0 X3—+—X2 1
4+ 7x
3. Iim( )

x—>00\3+ 7X)
64 — x>

4, lim
>4 X —5X +4
103 +7x% +3
5. lim
x— -1 5 +5
6 . COS5X — cosx
. lim———

x—0 4.X2

KonTponsnas padota "Iuddepenumanbasie ypaBHeHUs"

2xy'y' = y* -1,
1+y? —2yy =0;
yy +y'? =1
y' —4y' +3y =xe¥*;
y' -2y -8y =x";

. Jns mudbdepennuansHoro ypaBHeHus pemnTh 3agauy Ko, eciu:
1(y2 ' ’
y'(X* +1) =20/, 10)=L,(0)=3,

PI'P "CucteMsl TMHEHHBIX anreOpanyeckux ypaBHeHHH"

og A W DN P

1. UccrnenoBathb CUCTEMY Ha COBMECTHOCTbD. B CJIy4a€ COBMCCTHOCTHU PCIIUTH C ITIOMOIIBIO:

a) popmyn Kpamepa;
b) merona "aycca
—4x, —3X, — 2%, =-1

x. T2X +2x =12

1 2 3

1 X +8Xx +4x =8
1 2 3
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2. VccrnenoBaTh CHCTEMY Ha COBMECTHOCTh. B cllydae COBMECTHOCTH HaWTH YUCIIO pa3OMEHUI
HEN3BCCTHLIX HA 6a3I/ICHbIe n CBOGOI[HBIG, BBIIIMCATh BCC BO3MOYKHBIC BAPUAHTEI B TaGHI/ILIe. I[JISI

OJIHOTO U3 pa30MeHMI, HAUTH 00IIIee, YaCTHOE U 0Aa3MCHOE PEIICHHE, ClIeTaTh IPOBEPKY:
( 2X1+ Xo — X3 — X4 + Xs =1,
a) X —2X +X +X —2x =0,
3 1 2 3 4 5
L— 4Xy — 2%y + 2X3 + 2X4 — 2X5 = 2.
X1+ 4%Xo — X3 +3X4 =9,
—2X1 + Xy + 2X3 =1,
b) {3% —X3+2%3 — %, =9,
2X1 + Xp + X3+ 2X4 =8,
L X1+ 6Xy — X4 =11.

4.  Haiitu o0miee, 4acTHOE, PEIICHNUE CHCTEMbI OTHOPOTHBIX YPAaBHEHUH.
{ 3X1+X2—8X3+2X4+X5 =0,
4 2X, — 2X, —3Xg — X, + 2X%5 =0,
|
|

X, +11x, —12%; +34x, —5x; =0,
(7%, + 29X, — 42X, + 88X, —11x; =0.

PI'P "Iudpepenumanbubie ucyucienus GyHKIMN OJHON IepeMEHHOM.
KpuBble 1 moBepxXHOCTH BTOPOTO Mopsiaka"
Yacts 1: «KpuBbie 1 MOBEPXHOCTH BTOPOTO MOPSIKA»

PI'P
"CucTteMbl TMHEHHBIX anredpanyeckux ypaBHeHHH"
1. UccnenoBath CUCTEMY Ha COBMECTHOCTh. B cllydae COBMECTHOCTH PEIIUTH C IIOMOIIIBIO:
a) ¢dopmyn Kpamepa;
b) meroma I'aycca.
—4x; —3X, — 2%, =-1

x, * 2x2 + 2x3 =12

X +8x2 +4x3 =8
2. UccnemoBaTh CUCTEMY Ha COBMECTHOCTh. B Cilydae COBMECTHOCTH HAWTH YHCIIO pa3OMeHUI

HEU3BECTHEIX Ha 0a3WCHEIC U CBO6OI[HI)I€, BBIITUCAaTh BCC BO3MOXXHBIC BApUAHTHI B Ta6J'II/IH€. IL]'ISI

OAHOT'O U3 p836I/IeHI/II71, HauTH 06]1166, YHYaCTHOC U 6a3I/ICHoe peH_IeHI/Ie, CAcCJIaTh HpOBepKyZ
2X1+Xo —Xg—Xg+ X5 =1,
C) X —2X +X +X —2X =0,
% 1 2 3 4 5
{— 4Xl - 2X2 + 2X3 + 2X4 - 2X5 = —2.
X1+ 4Xo — X3 +3X4 =9,
— 2X1 + 7X2 + 2X3 = 1,
d) <3X2—X3+2X3—X4 :9,
2X1+X2+X3+2X4 =8,
L X1+6X2—X4 =11.

5 Haiitu ob1iee, 9acTHOE, pelIeHUe CUCTEMBI OJTHOPOIHBIX YPaBHEHHUH.
3X1 + Xo —8X3 + 2X4 + X5 =0,
2X, — 2X, —3Xg — X, + 2X%5 =0,
| X +11x, —12x, +34x, — 5% =0,
| 7%, +29x, — 42x, +88x, —11x; =0.
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PI'P
"uddepennnanbupie ncuncaeHus GYHKIUHA OJTHON TIEPEMEHHOM.
KpuBble 1 noBepXHOCTH BTOPOTro nopsijaka'
Yacte 1: «KpuBbIe ¥ TOBEPXHOCTU BTOPOTO MOPSIKA»

1. Onpenenuth THII TUHUY, CACTATH PUCYHOK, YKa3aTh (POKYCHI, TUPEKTPUCHI, HAUTH &;
2 2
—16Xx" —64x -2y —-79=0
2. C IIOMOIIIBIO BBIACJICHHUA IIOJIHBIX KBAaApPaTOB H IIEPCHOCA Ha4dajla KOOpAWHAT, YIIPOCTUTH

ypaBHEHHE JMHHH, ONPEACTUTHh €€ Ha3BaHWE, HANTH €€ MOJIyoCH, (OKYCHI, SKCHEHTPHUCHUTET,
yYpaBHEHHE JUPEKTPHUC, crenarb YEPTEK.

—x? —8x+18y+14 =0.
3. OmpenenuTh BUJ MOBEPXHOCTH (HA3BAHHUE) U CHIENATh YEPTEXK

a) 3x*+)° -9z -9=0
6) x> +2y° —22=0

Yacts 2: «[loanoe ucciaenosague ©OIIy»

16— x°

4. TlpoBecTH MOJIHOE UCCIeNOBaHUE DYHKIUN Y = 1 HOCTPOUTSH €€ rpaduk.

5. PemmuTh npakTHYeCcKue 3a1a4l Ha SKCTPEMYM.

[Tonoca xecTr MIMPUHON a JOJKHA OBITH COTHYTA B BHJI€ OTKPHITOTO IUIMHAPUIECKOTO jKenooa
TaK, 4ToObl ceueHue kenoda umeno Gopmy AYrHd KPYroBOro cerMeHTa. BeruucianTh 3HaueHue
LEHTPAIBHOTO yIjia, OMUPAIOIIETOCS Ha YTy, MPU KOTOPOM BMECTUMOCTH Keloba OyaeT Mak-
CHMAaJIbHOM

PI'P "UnTerpanbHoe ucUHCIeHUE GYHKLIMU OAHOM epeMeHHOon"

1. Haiitu HCOMPCACIICHHBIC MHTCTPAJIbIL:

dx
1) jmdx 2) [V3+ xdx 3))

4) jsm(3—2x)dx, 5) [—dx - 6) [—xdx_.
9x* ~1 72 +1
7| _dx ; 8) [—xdx 3xdx 9) [e?dx;

NERpY

7x% -3

v1+1In 2x arcsin x sin x
10) [ —dx; 11 dx; 12)| —=—2__ dx;
I Ve N i
2% arctg 2* 4/ In3(2x -1) dx
13) [———p—d; 14) [F———dx; 15) | > :
1+2 X (5x +1)In < (5% +1)
e'9% + ctg x _ _
16) IWX; 17) [sin® 2x -cos 2xdx ; 18) [sin? 3x - cos* 3xdx;
. dx tgx dx
19 3x-cos5xdx ; 20 : 21 ;
) Isin3x- cosSxdx ) I4sinx—6cosx ) Jsin2 X + 3c0s? X
22) I«/x+1+1dx_ 23) | dx ) 24)[ 8/x +1

VX+1-1

ox+1)? +V2xiT
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25) jﬁ; 26) J?%‘Q_TI; 27) [x*edx;

28) [3* cosxdx; 29) In(x+ 1+ )dx; 30) ]x In(3x—1)dx ;
2 X2 +2 ’ 33) X +x4 -8
. X; .
31) [xcos xdx; 32) J—(X —1)(X+1)2 IWX :
1 oL dx ) dx
34) | dx ; )| —— 36) | ———;
) X —x? —x+1 2X2 —3X+2 V1+2x—x2
3x—2 2x —10 3X° — 4x
37 )J—d X; 38) [————X; 39) [——dx;
—3X+2 X +8x+9 X +1
40) |—X 41) |

XVx% —x+1 1+\/x+1'

OnpeneneHHblil UHTErpail U ero NpUIoKeHuUsI.

2. BerancnuTb Heco6c1;ZBeHan?1 MHTETpaJl WK JOKa3aTh €ro pacXoIUMOCTh:
*dx dx

, 0) | ——.
a)ixlnx ){x«/x—l

2. Haiitu mnomaap GUrypsl, OrpaHiu4eHHON JTMHUSMHU:
a) Xy =4, X+y—-5=0; 6) p=2sin2¢, p>1;
B) { x=t—sint, 1 ( 1)
y=1l-cost, y=o |y>5]|.
L N

3. Haiitu jummy ayru xpusoii Y = Chx, 0<x<In3.

4. Beraucinuth 00BheM Tela, 00pa3oBaHHOTO BpalleHueM BOKpYT ocu Ox GUTyphl, OTpaHUYCHHON

NHHESME X — y2 =16, x=8.

Tect "AHanmuTuueckas reomerpus”
Bonpoc Ne 1: 3anumuTe ypaBHeHHE MPSIMON, COOTBETCTBYIOLIEE TJAHHOMY PUCYHKY.

Bonpoc Ne 2: YpaBHeHHEe MII0CKOCTH, MPOXOAIIEH Yepe3 TOUKY M (-1;—1;—1) 1 ocb OX, umeer
BUJI...

BapuanTs! 0oTBETOB: (BBIOEPHTE OJMH MPABUIBHBIA OTBET, BpEMsI 2 MUH)

lLx+y+z+3=0 2.%+z+2=0 3. y+z+2=0 4. y-z=0

Bompoc Ne 3: Touka (-2;1) JIEKHT Ha IPSIMOM C YPABHEHHEM. ..
BapuaHTsl 0TBETOB: (BBIOCPUTE HECKOJIBKO MPABWIBHBIX OTBETOB, BPEMsI 2 MHH)
1. 3x—y+7=0 2.y=x-1 3. y=-2x-34. x+2y-1=0

Bompoc Ne 4: Ecnu touka F(xp; —2;1) mpuHAAIEKUT TUIOCKOCcTH 4x + 5y —62 =0, TO
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KoopAuHaTa X[ paBHa
BBeauTe npaBuIIbHBINA OTBET (BpeMsl 2 MUH).

Bonpoc Ne 5: JimHa oTpeska, oTcekaeMoro mpsmoii 2% +37 —6 =0

BBenure npaBuibHBIN OTBET (BpeMs 1 MuUH).

Ha ocu OY, paBHa...

Bomnpoc Ne 6: YkakuTe mpaBUiIbHOE COOTBETCTBHE MEXKAY YPABHEHUSIMH U TUIIAMU YpaBHEHHMA
IIPSIMOM Ha IUIOCKOCTH.

1_2x—5y—9=0 2. y="3x+7 3 x=6

BapuanTsl 0TBETOB: (yKa)XXHTE COOTBETCTBUS, BpeMs 2 MUH)

1. ypaBHEeHUE NPsAMOIL, MapauienbHO ocu adciucc. 3. ypaBHEHHE IPSIMOH B
OTpe3Kax Ha OCsX

2. ypaBHEHUE MPSMOIi ¢ yIrI0BBIM KO3 DULIUEHTOM 4. oO1iee ypaBHEHHE MIPSIMOIt

5. ypaBHEHUE NMPSAMOii, MapauIeTbHON OCH OpAHHAT

Bomnpoc Ne 7: VpasreHueMm npsiMoii, napamtensroit * = 3% ~1 gpngeres ...
BapuanTts! 0oTBeTOB: (BBIOEpUTE OJIMH IPABUIBHBIN OTBET, BpeMs 2 MUH)
1.7==%%2 o y=3x+2 g y=-3x+l 4 y=x-3

Bompoc Ne 8: YcTaHoBHTE COOTBETCTBUE MEXKAY YPAaBHEHUEM INIOCKOCTH U €€ TI0JI0KESHUEM B
MIPOCTPAHCTBE

1. 2x+3z+5=0 9 4y-z-3=0 3 5x+2y-9=0 4 xt7y-2z=0
BapuaHTsl 0TBETOB: (yKa)kKUT€ COOTBETCTBUS, BPEMs 2 MUH)

1. mapanmnensHa ocu OY 2. mapaymiensHa ocu OX 3. IPOXOAMT Uepe3 Hayao
KOOpAUHAT

4. mapamiensHa ocu OZ 5. mpoxoaut yepe3 ocb OY

Bonpoc Ne 9: TIpsmast ipoxozur uepes Touku &0y B48) Torna ee yriosoit
KO3 (QUILIUEHT paBeH. ..

BBenure npaBuibHbINA OTBET (BpeMs 1 MuH).

Bompoc Ne 10: YpaBHeHHEeM IPAMOi, MepIeHAMKyIpHOH mpsamoit 7 ~ 2% +3

BapuanTs! 0TBeTOB: (BBIOEpPHUTE OJIMH MPABUIBHBIN OTBET, BpeMs 2 MUH)
1_236—}’"'1:0 2.3x—y—5:0 3.X+2‘y+4:0 4_x+3y+1220

, IBJISIETCA ...

3r—2y+z-6=0

Bonpoc Ne 11: Toukoii nepecedeHus miI0CKOCTH ¢ ocbro OX sBisgeres ...

BBenuTe npaBUiIbHBIN OTBET (BpeMs 2 MUH).

-1 _y+4 =z

Bomnpoc Ne 12: [Ipsamas  « 3 5 mapaJuleNibHa IIOCKOCTH
BBenuTe npaBUiIbHBIN OTBET (BpeMs 2 MUH).

X =3y =52=0 1py a, pasuowm. ..

Tect "IuddepeHimansHoe McyruciaeHne QYHKIIMU OQHOM IIepeMeHHOon"

X

Bomnpoc Ne 1: [IponsBoanas wactHoro 2% -1 paBHa ...
BapuanTtel oTBeTOB: (BBIOCpHUTE OJMH MPABWIBHBIN OTBET, BpeMs 2 MHH)
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1 1 _ 1 (Ax-1
1. -1 2. (2x—1)° 3. (Zx—l)2 4. (Zx—l)2

Bonpoc Ne 2: 3nayenue npousBoaHoM GpyHKIMN Y =X - e? Brouke X = ~1 PaBHO. ..

[a;b]

Bormpoc Ne 3: Ykaxkute Buj rpaduka GyHKIIUH, 111 KOTOPOW HA BCEM OTPE3KE

f ft
OJHOBPEMCHHO BBIIIOJIHAIOTCS YCIOBUA y = 0, yo= 0, yo= 0 .
BapuanTs! 0TBETOB: (BBIOCPUTE OJUH MPABUIIBHBIN OTBET, BPEMsI 2 MUH)

Bonpoc Ne 4: Jlan rpaduk pyHKuuu y=1r7 (I) \

Torna BepHbI yTBEpKAEHUS ... BapraHThl OTBETOB: (BBIOEPUTE HECKOJIBKO MPABUIIBHBIX
OTBETOB, BPEMsI 2 MHH)

1. f”(x) >0 npnx < (D;l) 2. f”(x) =0 1}
3 Fx)<0 npn ¥ € (— 0;0)

5. X=0__rouka neperuoa

pHxE (1;00)

4, =2 X=4 _ qouykn neperu6a

_sindx

Fy= —
Bomnpoc Ne 5: 3HadueHue npou3BoJHON QyHKIMN 7x+1 prouke * =0 paBHoO. ..

Bonpoc Ne 6: Ha pucynke n3zo0paxen rpaduk GyHKIUH y=r) , 34JTaHHOM Ha UHTEpBAJIC
(-3;6)
v

N N
N \L_I/ .

’
<
Torpaa yncno UHTEpBaAJIOB, HA KOTOPBIX fx)<0 , PaBHO ...

Tect "UHTErpAIbHBIE HCUMCIEHUS (DVHKIIMHU OTHON epeMeHHOon"

dt

2 v
Bompoc Ne 1: Materpan "¢“+2 paBeH ... BapuaHTbl OTBETOB: (BBIOEPUTE OJUH MIPABUIBHBIH
OTBET, BpeMsl 2 MUH)

IT}&N#=—2 iZf&%ﬁ=3, [27G)es

Bompoc Ne 2: Eci -1 utiz TO UHTErpaj -! paBeH ...
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J.«#zs —xt ”
Bomnpoc Ne 3: Jlan unterpan x . Torga 3amMeHa nepeMeHHoM * = 3 €OS{ npuBoauUT €ro

K BULY ...

_[(4x3 - 2x)Inx dx
Bomnpoc Ne 4: Eciiu B Heonpe1eJIeHHOM UHTErpaie

ufx) =Inx

, IPUMCEHSAA METO

MHTETPUPOBAHHUS 10 YACTSAM ITOJIOKUTH, YTO , TO pyHKITUSA v(x) Oyner paBHa ...

x+1

2
Bomnpoc Ne 5: [IpaBuibHyI0 panuoHaibHyto apoos & 13)*° MoxHO mpescTaButh B BUIE CyMMBI
IPOCTEHIINX JIpoOel ¢ HeonpeneneHHbIMU K03 uiueHTamu. ..

J{ons -85 +3)ax

Bonpoc Ne 6: OnipeneneHHbii uHTErpai ° paBeH. ..

iamtg 2 xddx

2z
Bonpoc Ne 7: 3xadenne unrerpana 7% pagmo...

Bomnpoc Ne 207: ITnomans ¢purypsl, n300paKeHHOH Ha pUCYHKE, OIPEACIISETCS HHTETPAJIOM. ..
y 3

/3 y=~2x2+3

[ 1 —
ol 1l X

Bomnpoc Ne 8: OnpeneneHHblii HHTErpal, BbIpaXarollnii JI01a (b TPEYTroJIbHUKA C BEPIIMHAMU

3.2 3aganus 1J1sl IPOMEKYTOYHOM aTTecTalUH

OK3aMeH
KoHTposabHbIE BONIPOCHI K IK3aMeHY
3 cemecTp
Tunosbie BONPOCHI K IK3aMEHY
4 Jluddepennuanpuble ypaBHEHUs NepBOro nopsaka. OCHOBHbIE OHSATHSL.

5 Juddepenunanbable ypaBHEHHS € pa3IeIEHHBIMU U Pa3AeIsIIOIIUMUCS ITepeMEeHHbI-
mu. Pemenune 3amaun Konin.

6 OmHoponHble quddepeHInaTbHbIe ypaBHeHUs. Pemenue 3amaun Korm.

7 Juddepennmanpupie ypaBHeHUs B NoiHbIX Iuddepennuanax. Jlunelinsie audde-
peHLIMaNbHbIE YpaBHEHHsI IEPBOTo nopsaka. YpaBHeHus bepaymnu. Pemenue 3anaun
Komm.

8 Huddepenunanbuple ypaBHeHUs: BTOporo nopsaka. JuddepeHuunanstpie ypaBHEHUS
BTOPOTO TOPSI/IKA, JONMYCKAIOIINe MOHMKEeHNE Topska. Pemenne 3amaun Komm.

9 JluneiiHble ogHOpPOAHBIE AU(QepeHInanbHble ypaBHEHU BBICHIMX MOPSIKOB C IO-
CTOSTHHBIMH K03 dunmentamu. Pemenne 3agaun Komu.

10 JluneiiHble HEOJHOPOAHbBIE YPABHEHHS BBICHIMX MOPAIKOB C OCTOSHHBIMU KO3 (H-
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11

12

13

14

15
16
17

18
19
20
21
22
23
24
25
26

27
28

UEHTaMHU CO CIIEIUAIBHOM MPABOl YaCThIO.

Cuctemsl tuddepeHnanbHbIX ypaBHeHHN. Pemenne cucreM mHeiHbIx auddepen-
LUAaJbHbIX YPABHEHUH.

Psnpr. Yucnossie psabsl. OCHOBHBIE NOHATHS. Psil, cOCTaBIEHHBIN U3 YWIEHOB F€OMET-
PUYECKON IPOTPECCHH.

HeoOxonuMblil pu3HaKk CXOAUMOCTH psAja. [locTaTouHbI MPU3HAK PACXOIUMOCTHU
psna.

[Ipu3Haku CXOMMOCTH PSJIOB C MOJIOKUTEIBHBIMU YiIeHaMU (MPU3HAKU CPAaBHEHUS,
Hanamb6epa, Ko, uarerpansasiii). Psa Jupuxie

3HaKonepeMeHHbIE PsIbl. AOCONIOTHASI U YCIIOBHAS CXOJIUMOCTh PSJ/IOB.
3Hakodepenyrontuecs psaapl. [Ipusnak JleiOauma.

Psiner Tetinopa u MakiopeHa. Pa3noxenne a1eMeHTapHbIX PYHKIHA B psabl Makiio-
peHa.

[IpumMeHeHue CTENEHHBIX PSIJIOB.

OYHKIMOHATbHBIE PAIBI, 00JIaCTh CXOAUMOCTH.

Crenennsie psaabl. Teopema Abens. CBOMCTBA CTENIEHHBIX PSIOB.

HNHuTtepBan u paguyc cCXOAUMOCTH CTEIIEHHOIO Psizia.

IIpunoxxenus psaaos.

OYHKIMOHATbHBIE PSABI, 00JIaCTh CXOAUMOCTH.

Crenennsie psaabl. Teopema Aberns. CBOMCTBA CTENIEHHBIX PSIOB.

WNHuTtepBan u paguyc CXOAUMOCTU CTEIIEHHOTO Psizia.

[Ipu3Haku CXOUMOCTH PSJIOB C TTOJIOKUTEIBHBIMH YjeHaMU (TIPU3HAKH CPABHEHMUS,
Hanamb6epa, Ko, uaTerpanpabiii). Psan dupuxie.

Tpuronomerpuueckue psanbl. Teopema upuxie.

Pasnoxxenue ¢ynkiuu B psg Oypbe.

TunosBble JK3aMeHAIIMOHHBIE 3aa4YH

1. Beruucnute Heco6c;4[BeHHLH71 MHTErpajl WM J0OKa3aTh €ro pacXoAUMOCTb:
e}

dx

a)f

dx

: 0) | —F—.
e XIn X ){xw/x—l

2. Haiitu niomans GuUrypsl, orpaHUYeHHON JTMHUSAMMU:
a) Xy=4, Xx+y—-5=0; 6) p=2sin2¢, p=>1;
B) { x=t—sint, 1 ( 1)

y=1l-cost, y=o |y>o]|.

!

3. Haiitu jummy ayru xpuBoii Y =Chx, 0<x<In3.
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JIucer perucrpauuu usmenenni k PIT

Howmep npotokosna 3acenanus kadeapsl,
JaTa yTBEP>KIACHUSI U3MEHEHUS

Konuuectso
CTpaHHUIL
U3MEHEHUS

Ionnuce
pa3paboTunka

PIIA
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