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1 O01mme moJ10KeHU s

Pabouas mporpamMma muciuIuIMHEI «MaTeMaTHKa» COCTaBJIIeHA B COOTBETCTBUH C TPeOO-
BaHUSAMHU (EeACPATHHOTO TOCYJApPCTBEHHOTO O0pa30BaTeNbHOIO CTAHAAPTA, YTBEPIKIECHHOTO
npuka3zoM MunuctepcTBa oOpazoBanus U Hayku Poccutickoit ®eneparuu Ne 978 ot 12.08.2020,

U OCHOBHOH HpOQecCHOHaNbHON 00pa3oBaTeIbHONH MPOTPAMMBI

noaroroBku  «Kagactp

HEJIBMKUMOCTUY 110 HarpasyieHuto 21.03.02 "3emiieycTpoicTBO U KagacTphl'”.

3anaun - Pa3BuTHE HAaBBIKOB MAaTEMATHYECKOT'O MBIIIJICHUS CTYICHTOB.
AACHUIIIMHBI - OBnazieHre METOI0B UCCIIEAOBAHUS U PEIICHUS MAaTEMAaTUYECKUX 3a/1a4.
- BripaboTka y CTY/ICHTOB yMEHHUS CAMOCTOSITEIFHO PACIIUPSITh CBOU MaTeMa-
TUYECKHUE 3HAHUA.
- Pa3BuTHe HaBBIKOB UCIIOJIb30BaHUS MAaTEMATHYECKUX METOJIOB U OCHOB Ma-
TEMAaTUYECKOr0 MOJEIMPOBAHNS B IPAKTUYECKOMN JAESITEIbHOCTH.
OcHoBHBIE Jluneiinas anrebpa. BekropHas anrebpa. AHanutuueckasi reometpusi. Bene-
pasieisl / TeMbl | ype B MaTeMaTHUYCCKHUIl aHAIH3. Huddepennmanbaoe ucuncieHue GyHKIIMH
ANCHHATUTAHDI OJIHOM U HECKOJIbKHX TEePEeMEHHbIX. HTerpaabHOe HCUCIeHre QYHKIMU OJ1-
HOMi nepemeHHo. [{uddepeHnmansubie ypaBHEHUS.

2 IlepeyeHb MIAHMPYEMBIX Pe3yJIbTATOB 00yYeHHUs MO AUCHHUILINHE (MOIYJIIO),
COOTHECEHHBIX € IJIAHUPYEMbIMH pPe3yJIbTaTaMH 00pa30BaTe/IbHON NPOrpaMMbl

[Tpouecc u3ydeHus MUCHUIUIMHBI «MareMaTuka» HampaplieH Ha (OpPMUPOBAHHE CIEAY-
fomux komneteHui B coorBercTBU ¢ @I'OC BO 1 ocHOBHO# 00pa3oBaTeIbHOM MpOrpaMMoit

(Tabmuna 1):

Tabmuna 1 — KomnereHun 1 miiaHUpyeMbIe Pe3yIbTaThl 00y4eHHS MO JUCIUTUINHE

Ko v HaumMeHnoBaHue
KOMIIETEHIINHU

NuaukaTtopsl JOCTHXKEHUM

[Inanupyemsble pe3yiabTaThl 00yye-
HUS 110 TUCIHIIIMHE

OIIK-1. CniocoGen
pemarth 3aJa4u npo-
dbeccuoHaNbHOM J1es-
TEJIbHOCTU TIPUMEHSIS
METO/IbI MO/IETTHPOBA-
HUS1, MATEMaTUYECKOTO
aHaJM3a, eCTECTBEHHO-
Hay4HbIE U OOIIEnHXKe-
HEepHBIC 3HAHUS

OIIK-1.1 3naer Teopernye-
CKH€ OCHOBBI €CTECTBEHHOHA-
VYHBIX U OOIICHHKEHEPHBIX
TUCIUTLTAH

OIIK-1.2 YMmeeT npuUMEHSTh
METO/Ibl MATEMaTH4ECKOTO
aHaJIM3a U MOJICTTUPOBAHUS B
npodeccnoHanbHOM IesTeNb-
HOCTH

OIIK-1.3 Bnaneer HaBbIKaMu
TEOPETUIECKOTO U IKCIICPHU-
MEHTAJILHOTO UCCIIEJIOBAHUS B
npo¢eCCuOHANTBHON JIesATEb-
HOCTH

YMeeT BBISBIATH U Kiaccuuuupo-
BaTh (PM3MUECKUE U XUMUYECKUE
IIPOLIECCHI, TPOTEKAIOILIUe Ha 00b-
eKTe MpodeCCHOHATBHON AESITeNb-
HOCTH,

peliaTh HHXEHEepPHBIE 33a]]a4u C T0-
MOIIHI0 MaTEMaTUYECKOTO armapa-
Ta




3 MecTo IMCHMILUIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTe/bHOIi MporpaMMsl

Jucnumumaa «Matematuka» uzydaercs Ha 1 2 kypce(ax) B 1 2 3 cemectpe(ax).

JlucimruinHa BXOIUT B cocTaB Onoka 1 «J/lucuumniauebel (MOIYNIW)» B OTHOCUTCS K
0a30Boi1 HacTH.

Jljis1 OCBOCHHMS AUCIHUILTUHBI HEOOXOMMBI 3HAHUS, YMEHUSI, HABBIKK C(HOPMHUPOBAHHEIC B
mpolecce U3y4eHHs Kypca MaTeMaTUKH 00111e00pa3oBaTeNIbHOM MIKOJbI.

3HaHUS, YMEHHUS W HaBBIKM, CHOPMHUPOBAHHBIE TIPH WM3YYCHHH JHUCIUILTAHBI
«Maremaruka», OyayT BOCTpeOOBaHbI MPU MU3YYCHUH MOCIEAYIOIUX TUCIUIUIMH: TEOPUS Be-
POSITHOCTU U MaTeMaTHU4ecKasi CTaTUCTUKA.

Hucrummaa ««MaTteMaTrukay B paMKax BOCIHTATEIbHON pabOoTHI HampaBieHa Ha Gop-
MHUpOBaHUE Y 00yUYaloIUXCs aKTUBHOW I'pa)KJaHCKOM MO3UIINH, YBAXEHUS K IIpaBaM U CBOOO-
JlaM 4eJIOBEeKa, 3HAHUS MPABOBBIX OCHOB M 3aKOHOB, BOCIIMTAHUE YYBCTBA OTBETCTBEHHOCTH,
YMEHUSL apryMEHTHUPOBaTh, CAMOCTOSITEILHO MBICIUTh, Pa3BUBAET TBOPYECTBO, Mpodeccuo-
HaJbHBIC YMEHHS, CUCTEMbl OCO3HAHHBIX 3HAHUH, OTBETCTBEHHOCTH 3a BBITIOJIHCHHE y4eOHO-
IIPOU3BOJICTBEHHBIX 3aJIaHHM.



4 O0beM IMCHUILTHHBI (MOAYJISI) B 3a4€THBIX eJMHHUIAX € YKa3aHHEM KOJMYeCTBA
aKa/JleMH4YeCKHUX 4acoB, BbIICJICHHbIX HA KOHTAKTHYIO padoTy 00y4arouuxcs ¢
npenogasaresemM (110 BHIaM Y4eOHbIX 3aHSITHII) M HA CAMOCTOATEJbHYIO padoTy

00yJaromuxcs

OO6mmast Tpy10eMKOCTh (00bEM) TUCIUTLIMHEI cocTaBisieT 12 3.e., 432 akan. yac.
Pacnpenenenue o0beMa AUCHUILTMHBI (MOJTYJIS) 110 BHJIAM YYE€OHBIX 3aHATHI MpeCcTaB-

JIEHO B Tadymue 2.

Tabymia 2 — O6beM TUCHUTIIMHBI (MOYJIs) TIO BHIaM YUCOHBIX 3aHIATHH

O0beM TUCHUNIINHBI

Bcero akagemn-
YeCKHUX YaCOB

OO0m1as TpyA0€MKOCTh JUCITUTLTHHBI

432

KonTakTHasi aynuropHasi padora o0y4yaomuxcs ¢ npemnojaanaresueM (1o
BH/IaM Y4eOHBIX 3aHSATHIi), BCEro

193

B ToM uncie:

3aHATHS JIEKIIHOHHOTO THNA (JICKIIUU U UHBIC YUCOHbBIC 3aHSITHUS, TIPEIY-
CMaTPHUBAOIINE TPEUMYIIIECTBEHHYIO Tepeaady yaeOHoi nadopmamnmm rme-
JarOTHYCCKUMH PAaOOTHUKAMU )

96

3aHATHUS CEMUHAPCKOTO TUIA (CEeMUHAPBI, TPAKTUYECKUE 3aHATHUS, TTPAK-
TUKYMBI, JJa0OpaTOpHbIE PabOThI, KOJJIOKBUYMBI 1 HHBIE AaHAJIOTUYHBIE 3a-
HSATHS)

B TOM 4Hclie B (hopMe MPAKTUIECKON MOJITOTOBKU

96

30

CamocrtosiTeibHAas padoTa 00y4alOIIMXCs M KOHTAKTHAas padoTa, BKIIO-
YaloI1as TPYIMIOBbIE KOHCYJIbTALUH, UHIUBHIYAIbHYIO paboTy o0y4aro-
muxcs € mpernoaaBaTeIsIMnu (B TOM YHUCJIC UHAVNBUAYAJIbHBIC KOHCYJII)TaIII/II/I);
B3aUMO/ICHCTBHUE B JIEKTPOHHON HH(OPMALIMOHHO-00pa30BaTeIbHOM cpese
By3a

204

[TpomexxyTouHast aTTecTanus odydaromuxcs — 3auem ¢ oyenkou, 3auem c
OUYeHKOU, IK3aMeH

35

5 Conep:xkanue JMCHMINIMHBI (MOAYJI51), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam)
€ YKa3aHMeM OTBEJAeHHOr0 Ha HUX KOJIMYeCcTBAa aKaJeMHUYeCKHX YacoB U BU/10B

y4eOHoi1 padoThbl

Tabmuua 3 — CTpykTypa U coJiepKaHue AUCHUIUINHBI (MOYJIs)

Bunsr yue6HOI paboThl, BKIIOYask CAMOCTOSI-
TEJIBHYIO Pa0OTy 00yUaIOIMIHUXCS U TPYI0EM-
KOCTb (B yacax)

KonrtakTHas padota

HaunmenoBaHue pazenoB, TEM U COJepKaHue npernoJiaBaTess ¢ 00yJaroIMMHUCS
Marepuaia Jlekumu | Cemunap- | Jlabopa-
CKHE TOPHBIE CPC
(mpakTu- | 3aHATHS
YecKHe
3aHSITHS)

Pasnen 1 Jluneiinas aaredpa

Tewma 1.1. BBenenue B nunelinyto anreopy. [1o-
HATHE MAaTpULIbI, onpeaenurens. JleicTBus Haj 4 4
MatpuiiaMu. OCHOBHBIE CBOMCTBA. METOTbI BBI-




HanmMeHoBaHue pa3aesioB, TEM U COJCPKAHNE
Marepuaa

KOCTb (B yacax)

Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSI-
TEJIbHYIO paboTy 00Yy4aOUINXCS M TPYLOEM-

KonrakTtHas padota
IperoiaBaTelisi ¢ 00yJaroNMMHUCS

Jlexuuun

CemMunap-
CKue
(npaktu-
YyecKue
3aQHSITHSL)

Jlabopa-
TOPHBIC
3aHATUA

CPC

YHUCJICHUA onpeﬂenHTeneﬁ

Tema 1.2. MeTo/1bI BRIUMCIICHUS ONIpeAeIuTENCH
BBICOKMX MOPSAKOB. MUHOpBI U anredpandeckue
JIOTIOJIHEHHUS AJIEMEHTOB olpeaenuTens. Meton
pasIoKEHUs OIpeenuTeNs 1o pagy. Meron

3 PEKTUBHOTO MOHIKEHU nopsaka. O6paTHast
MaTpuia

Tema 1.3. DnementapHbie npeoOpazoBaHus
matpull. Panr matpuiisl. CUCTEMBbI TMHEHHBIX
anreOpanyecKnx ypaBHeHUH. Teopema Kpone-
kepa Kanemnnu. Perenune cucrem TMHEHHBIX anl-
re0OpanyecKnx ypaBHEHUH

4*

Penienrie 0ofHOPOJHBIX U HEONPEACIEHHBIX CHU-
CTEM JIMHENHBIX anreOpanyecKux ypaBHEHHH.

2

2*

Pa3zgen 2. BexkTo

Hasi ajaredp

Tema 2.1. JIu"elinble onepanyu HajJ BEKTOPAMH.
[Ipoexius BekTopa Ha ock. CBOMCTBA MPOEK-
nuii. KoopnuHate! Bektopa. [[imuHa BekTopa.
Henenue orpeska B 3aJlaHHOM OTHoleHuu. [1o-
HATHE BekTOopa. OcHOBHBIE onpeaenenus. [Ipo-
eKlMU BekTopa. OpTOHOPMUPOBAHHBIHN Oazuc.
Pasnosxenue Bektopa mo 6asucy. Koopaunatst
BEKTOpa

Tema 2.2. CkansipHO€ IPOU3BENEHUE BEKTOPOB U
€ro CBONMCTBA. BrIpaxkeHne B KOOpAMHATAX.
BekTopHOE Ipon3BeIeHNE BEKTOPOB U €TI0
CBOMCTBA. BeIpaxkeHue B KOOpIMHATAX.

Tema 2.3. CMemaHHOE IPOU3BEIEHUE BEKTOPOB
Y €ro CBOMCTBA. BeIpakeHue B KOOpIUHATAX.
[TpunoskeHus CKaasipHOIro, BEKTOPHOTO U CMeE-
IIAaHHOTO IPOU3BEJIEHUI BEKTOPOB.

2*

Pa3gen 3 AHaauTuy

eCKasi reoMeTpus

Tema 3.1. Paznuunble BUbI ypaBHEHUM NPsSMOi
Ha IUIOCKOCTH. Y paBHEHUE IUIOCKOCTH U IIPSIMOM
B IIPOCTPAHCTBE, B3aMHOE UX PACIIOJIOKEHHE.

4

Tema 3.2. Kpussle Broporo nopsaka. Kanonu-
YECKUE YPaBHEHMS, CBOMCTBA

Tewma 3.3. IToBepxHOCTH BTOpOrO nopsiaka. Pe-
IIEHHE TEOMETPUUECKUX 3a/1a4 Ha COCTABJIEHNE
ypaBHEHUH MPAMBIX U IIOCKOCTENW. B3auMHoe
PacroI0keHUE NPSAMBIX U INIOCKOCTEN




HanmMeHoBaHue pa3aesioB, TEM U COJCPKAHNE
Marepuaa

Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSI-
TEJIbHYIO paboTy 00Yy4aOUINXCS M TPYLOEM-
KOCTb (B yacax)

KonrakTtHas padota
IperoiaBaTelisi ¢ 00yJaroNMMHUCS

Jlexuuun

CemMunap-
CKue
(npaktu-
YyecKue
3aQHSITHSL)

Jlabopa-
TOPHBIC
3aHATUA

CPC

Pa3zgen 4. BBengeHnue B MAaTeMATHUYECKHI AaHAJIN3

Tema 4.1. [TonsiTue MHOXKecTBa Onepanuu Hajl
MHOkecTBaMU. [ToHsATHE OKPECTHOCTH TOUKHU.
OyHKIMOHATBHAS 3aBUCUMOCTh. [ 'paduku oc-
HOBHBIX 3JIEMEHTapHbIX pyHKUIUH. O0IacTh
onpezeneHus QyHKIUU.

Tema 4.2. llpenen pynkuuu. [locnenoBarens-
HOCTb, MPEJIE YUCIOBOM IMOCIEA0BATEIBHOCTH.
[Ipenen GyHKIIMU, OCHOBHBIE TEOPEMBI O TIpeie-
nax. beckoHeuHo Majble 1 OECKOHEYHO 0O0Ib-
e BenMuuHbL. [ToHsITHE HEeonpeIeIeHHOCTH.
PackppITHE TPOCTEUIIINX HEONPEACICHHOCTEH.

Tema 4.3. IlepBblii 1 BTOpOU 3aMeyaTeIbHbIC
npeznensl. HermpepbIBHOCTD (DYHKIIMU B TOUKE U
Ha oTpe3ke. Knaccudukarus Touek pa3pbiBa.
Acumnrotsl rpaduka pyaknun. Kimaccuduka-
11l ACUMITOT.

4*

Paszpnen S Iudpepennuaibaoe ucuuciaeHne GyHKUHN 0JHOM epeMeHHOM

Tema 5.1. Ilonarue nponsBogHou. I'eomerpuye-
CKUM, (PU3NYECKUN U SKOHOMUYECKHM CMBICIT
pou3BOAHON. [Ipor3BOIHBIE OCHOBHBIX dJI€-
MeHTapHbIX QyHKuui. [IpaBuna nuddepenu-
poBanus. [Ipon3BoaHbIe CIOXHON QyHKIIMH,
oOpaTHOM (YHKIMH; 33JaHHOI HESIBHO U Mapa-
Merpudecku. IIponssoanas nokasareiabHO-
creneHHol ¢pyHKuuu. [Ipon3BOIHBIE BRICIIIUX
MIOPSIIKOB.

Tema 5.2. ludpdepenunan pynkunu. Audde-
peHuupyemMocTb pyHKIMH B Touke. {uddepen-
ua GyHKIUH, €r0 TEOMETPHUYECKHI CMBICI,
CBOWCTBA U MPUMEHEHHE K IPUOTMKEHHBIM BbI-
YHCIICHUSIM.

2*

Tema 5.3. [lonHoe uccaenoBanue GyHKIUU U
noctpoenue ee rpaduxa. [Ipasuno Jlonurans.
®opmyna Telnopa. MOHOTOHHOCTb (YHKIIHU.
OkctpeMyM (pyHKINU. BBIMyKiI0CTh, BOTHY-
TOCTb M TOUKHU nepernda pynkiuu. Cxema no-
HOTO HccreloBaHusl QYHKIIUU

4*

10

Pa3nes 6 PyHKIMH HECKOJIbKHX IepPeMEeHHbIX

Tema 6.1. ®yHknun nByx nepeMeHHbIX. [1oHs-

|

2

2




Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSI-
TEJIbHYIO paboTy 00Yy4aOUINXCS M TPYLOEM-
KOCTb (B yacax)

HanmenoBanne pasaciioB, TEM U COACPIKAHUEC

KonrakTtHas padota
IperoiaBaTelisi ¢ 00yJaroNMMHUCS

Marepuaa

Jlexuuun

CemMunap-
CKue
(npaktu-
YyecKue
3aQHSITHSL)

Jlabopa-
TOPHBIC
3aHATUA

CPC

THE QYHKIUH JBYX HE3aBUCHUMBIX TIEPEMEHHBIX.
Crnioco0Ow1 3amanus pyakiuu. O6macTs onpee-
jenust. JInHUK ypoBHSI

Tema 6.2. YacTHble Ipou3BOHbIE. YacTHBIE
POU3BOHBIEC (YHKIUI IBYX U O0jee mepemMeH-
HbIX. HacTHbBIE POU3BOAHBIE CIIOKHOW U HESBHO
3aganHoM pyHKUMU. [Ipon3BoAHbBIE BRICIINX
nopsiakoB. [lomHbIN 1 YacTHBIC AUddepeHIra-
761 (DYHKIIUU HECKOJIBKUX HE3aBUCHUMBIX Tepe-
MEHHBIX

Tema 6.3. DxkcTpeMyM QyHKIMH. DKCTpEMyM
(GYHKIMM IBYX [IEPEMEHHBIX. Y CIIOBHBIH 3KC-
TpeMyM (DYHKIMH JBYX II€PEMEHHBIX.
HauGonspiiee n HaumeHblliee 3HaYeHUs PYHK-
IIMM B 33JJaHHOM o0JacTu.

Paznen 7. UnTerpajibHoe MCYMCIICH

ue (PYHKUHMHU OAHOM NepeMeHHOoM

Tema 7.1. Heonpenenennsiii unterpai. Ilepso-
oOpasnas. [loHsaTue HeonpeneIeHHOro HHTerpa-
na. CBorictBa. HemocpeactBeHHOE HHTETPUPO-
BaHUE, BBEJICHUE HOBOW NIEPEMEHHOM.

WuTerpupoBanue qpoOHO-paimoOHaTBEHBIX
¢bynkuuit. Pasnoxxenue apoOu Ha mpocTennume.

WHuTterpupoBanue 1o yactsam. MHTerpupoBanue
HEKOTOPBIX MPPALMOHAIBHBIX (PYHKIUH

WNHTerpupoBanne TPUTOHOMETPUIECKUX (PYHK-
M. YHUBEpCcaJIbHAs NOJACTAHOBKA.

Tewma 7.2. Onpenenennbiit unterpain. Onpene-
JIEHHBII UHTETpal, F€OMETPUUECKUI CMBICI, OC-
HOBHBIE CBOICTBA, BbIUKCIICHUE. [[prnoxenus
ONpeNIeTIEHHOTO UHTerpaia. Beruncnenue mio-
Ia/I1 TUTIOCKOM (PUTYPBI, BBIYUCIICHUE IJTHHBI
IyTU KpUBOii. Beruncnenune oobeMa Tena, mio-
1a/I1 TIOBEPXHOCTH BPAIIECHUS.

Heco6ctBennsie unrerpansi I u Il poga. [Tpu-
3HAKN CXOJMMOCTH U PaCXOJUMOCTH.

1

Pa3nea 8. ludgdepennnanbHbie ypaBHEHHUS

KomnekcHsle uncna. OCHOBHBIE TOHATHS U
NeicTBUS HaJl HUMHU. AnreOpanyeckas, TpUro-
HOMETpHUYecKas, MoKa3aTenbHas popma 3arnucu
KOMIUIEKCHOTO yHcia. JlelcTBUs HaJ KOM-

IUICKCHBIMU uncnaMu. CTeneHu U KOpHH KOM-




HanmMeHoBaHue pa3aesioB, TEM U COJCPKAHNE
Marepuaa

Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSI-
TEJIbHYIO paboTy 00Yy4aOUINXCS M TPYLOEM-
KOCTb (B yacax)

KonrakTtHas padota
IperoiaBaTelisi ¢ 00yJaroNMMHUCS

Jlexuuun

CemMunap-
CKue
(npaktu-
YyecKue
3aQHSITHSL)

Jlabopa-
TOPHBIC
3aHATUA

CPC

IIJICKCHOI'O YHcCJia.

Tema 8.1. [luddepenninanpapie ypaBHEHUS TIEp-
BOro nopsiaka. OcHOBHBIC OHATHS. JJuddepen-
[IaJIbHBIC YPABHEHUS C Pa3/ICJICHHBIMU U pa3-
JeISIONIMMHUCS TIGPEMEHHBIMU. PerieHne 3anaun
Kommm. OgHopoaasie quddepeHnnaibHbe
ypaBHeHust. Pemenue 3anaun Komu. Judde-
peHIMAIbHBIC YPAaBHEHHUSI B TOTHBIX U depeH-
uasax.

11

Jlunetinsie muddepeHnnanbupie ypaBHEHUS
IepBoro nopsaxka. Ypasuenus bepnyiu. Pe-
meHue 3anayn Kommn.

Tema 8.2. [luddepennmanbabie ypaBHEHHUS BTO-
poro nopsiika. JuddepeHnuansabie ypaBHSHUS
BTOPOTO MOPSAKA, TOMYCKAIONINE TOHWKEHHE
nopsiika. Pemenue 3agaun Komm.

4*

Jluneitable oHOpOIHBIC TU( hEepeHIINATBLHBIC
YPaBHEHUS BBICUIMX MOPSAKOB C IOCTOSHHBIMU
kodddurmentamu. Pemenwne 3amaun Komu.

JIuneiiHble HEOJHOPOIHBIE YPABHEHUS BBICIINX
MOPSAJKOB C MOCTOSIHHBIMU KO3 PUIIIEHTAMHU CO
CIIELMAJILHON IIPABOM YaCThIO.

2*

Tewma 8.3. Cucrems! aud depeHnanbHbIX ypaB-
HeHuil. Pemmenue cucreM nuHeWHbIX AuddepeH-
[{AAJIbHBIX YPABHEHUM.

Pa3nen 9.

Psanpr

Tema 9.1. Paasl. Yucnossle psigsl. OCHOBHbBIE
HOHSTHS. P, COCTaBIEHHBIN U3 YJIEHOB I'e0-
MeTpudeckoil mporpeccun. Heooxomumerit mpu-
3HAK CXOAMMOCTH psifa. JlocTaTOuHBIN MPU3HAK
pacxoAMMOCTH psJa.

Tewma 9.2. IIpu3Haku CXOAUMOCTH PSAJOB C MO-
JIO)KUTEIIbHBIMU WICHAMH (TIPU3HAKU CpaBHE-

Hus, JanamOepa, Ko, nnterpanbubiii). Psn
Hupuxie

Tema 9.3. 3HakonepeMeHHbIE psiibl. AGCONIIOT-
Has M yCIIOBHAs CXOJAMMOCTb PsIIOB. 3HAKOUEpe-
nyromuecs psnbl. [pusnak Jleiibnuna. Psaapt
Tennopa nu MaxknopeHna. Pa3noxenue snemen-
TapHBIX GYHKUUH B psabl Makiopena. [Ipume-
HEHUE CTENEHHBIX PSJI0B

2*




Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSI-
TEJIbHYIO paboTy 00Yy4aOUINXCS M TPYLOEM-
KOCTb (B yacax)

KonrakTtHas padota

HaumeHnoBanue pa3enoB, TeM U COJEp>KaHUE npenojaBaress ¢ 00yJaouMIcs
MaTepuana Jlekiuu | Cemunap- | JlaGopa-
CKue TOpHBIE CPC
(npaktu- | 3aHATHS
YecKue
3aQHSITHSL)

Tema 9.4. ®yHKIIMOHAIBHBIC PAABI, 00JACTH
cxogumoctu. CrenieHnble psasl. Teopema AGe-
ns1. CBOMCTBA CTENICHHBIX psiioB. IHTEepBan u 2 2* - 2
paanyc CXoAUMOCTHU cTeneHHoro psiaa. [pumo-
YKEHUS PSJIOB

OYHKIMOHATBHBIE PSAJIBI, 007aCTh CXOIUMOCTH.
Crenennsie psaabl. Teopema Abens. CBoiicTBa
CTENEHHBIX psAnoB. IHTepBas U paanyc cxoau-
MOCTH CTETICHHOTO psja. [Ipu3Haku cxoaumo- 2 2 - 6
CTH DPSIJIOB C MOJIOKUTEILHBIMH YjieHaMu (TIpH-
3HaKW cpaBHeHUs, [{anambepa, Komm, nnre-
rpanbHbli). Psaa Qupuxie. Ipunoxenus psaaos.

Tema 9.5. Tpuronomerpudeckue psjbl. Teopema
JHupuxne. Paznoxenne pynkuuu B psig Dypoe.

uToro
10 JMCHUIJIHHE

96 96 204

* peasinzyetcs B opMe MPAKTHUECKOHN MOATOTOBKU

6 BHeayauTopHasi caMOCTOSITeIbHAsI Pa00Ta 00yYAIOIIUXCS MO TUCIUIIIIHHE
(MoayJr0)

[Ipy nmnaHUpPOBAaHHHM CaMOCTOSITENILHOW pabOTHl CTYACHTY PEKOMEHIYEeTCS PYKOBOJ-
CTBOBAThCS CIIENYIOIIUM PACTIPEICTICHHEM YacOB Ha CaMOCTOATENbHYIO padoTy (Tadnuna 4):

Tabnuna 4 — PekomenayemMoe pacnpeiesieHre 9acoB Ha CAMOCTOSITENIbHYIO paboTy

KoMIOHEHTBI CaMOCTOATEIbHON Pa0dOTHI KoaunvecTBo yacoB
M3ydeHne TeopeTU4eCKUX pa3iesIoB TUCIMIIINHEI 70
ITonroToBKa K 3aHATUSM CEMHHAPCKOTO THIIA 70
[ToaroToBka u opopmiieHne KontponbHas pabora, KonrposnbHas 64
pabota, Kontponbnas padota PI'P, PI'P, PI'P
204

7 OueHOYHBIE CPeICTBA /s NPOBe/IeHUsI TEKYIIero KOHTPOJIA
U MPOMEKYTOYHOM aTTecTalniy 00y4aoIuXxcsl 0 JMCHHILIMHE (MOLY110)

@DoHJ OLICHOYHBIX CPEACTB I IPOBEACHUSA TEKYIIEro KOHTPOJSA YCIEBAEMOCTH U IIPO-
MEKYTOYHOM aTTecTaluuy npejacrasieH B [Ipunoxenun 1.

[TonHBIA KOMIUIEKT KOHTPOJIBHBIX 33JaHUN HJIM MHBIX MaTepUaloB, HEOOXOIUMBIX IS
OIICHMBAHUS PE3yNbTAaTOB O0y4YeHHUs MO AMCUMIUIMHE (MOIYINI0), MPAKTHKE XPaHUTCS Ha Ka-
benpe-pazpaboryrike B OyMa)kHOM H 3JIEKTPOHHOM BHU/IE.




8 VYueOHo-MeTOOMYecKOe ¥ HH(POPMANMOHHOE o0ecneyeHHe JUCUHUIIMHBI
(MomyJist)

8.1 OcHoBHas JquTEpaTypa

1. Beicimas matemaruka: CrienmanbHbIe pasensl: [cOOpHUK 3ana4 ¢ pemenusmu] / B. W.
Adanacwes, O. B. 3umuna, A. U. Kupwuios u ap. - M.: DUSMATIIUT, 2006; 2003. - 398c.

2. bepesuna, H. A. Marematuka [DnekTpoHHBIN pecypc] : yueOHoe mocodue / H.A. Be-
pesuna, E.JI. Makcuna. - M.: UL PUOP: HULl Uudpa-M, 2013. - 175 c. // ZNANIUM.COM :
AIIEKTPOHHO-O0MOIMoTeHast cucrema. — Pexum nmocrymna: http://www.znanium.com/catalog.php,
OTpaHUYEHHBIN. — 3arj. ¢ 3KpaHa.

3. Beicmias MaremaTuka Ui SKOHOMHCTOB : yuyeOHOoe mocobme it By3oB / Ilox pen.
H.II.Kpemepa. - 2-e u3x., nepepad. u gorm. - M.: banku u bupxu: KOHUTH, 2003; 2002; 2001;
2000. - 472c.

4. llumaues, B. C. 3agavynuk 1o BeICIIEH MaTeMaTHKe [ DIEKTPOHHBIN pecypc]: yueOHoe
nocooue / B.C. lllumaues. - 10-e u3n., crep. - M.: HUL[ MH®PA-M, 2016. - 304 c. //
ZNANIUM.COM :  D3JeKTpOHHO-OMOJMOTEYHass  cucremMa. —  PexuMm  JocTyma:
http://www.znanium.com/catalog.php?

8.2 JlomoJHUTE/IbHAS JIUTEPATypa

1. danko, [1.E. Beiciias MareMaTuka B ynpaXxHEeHHUsIX U 3ajadax : yueOHoe ocooue ais
By30B. U.1 / II. E. Jlanko, A. I'. Ilonos, T. f. KoxxeBHukosa. - 3-e¢ uzn., nepepad., gom. - M.:
Bricmas mkomna, 1997; 1986; 1980. - 320c.; M.: OHUKC 21 Bex: Mup u Ob6pazoBanue, 2006;
2003. - 304c.

2. bpounmrreiin, M.H. CripaBo4HHMK 1O MaTeMaTHUKe JJIsi MHKEHEPOB M YJallluXCs BY30B :
YueOHoe nmocobue s By3oB / U.H. bponmreiin, K.A. Cemenases. - CII6.: Jlans, 2010. - 608 c.

3. Hanko, IL.E. Beiciiast Mmarematuka B ynpaxHeHusax u 3agadax: B 2 u. U.2 / I1. E. Jlan-
ko, A. I'. [Tonos, T. fI. KoxxeBHUKOBA. - 5-¢ u31., ucnp. - M.: Beicias mkosra, 1999; 1998; 1997;
1986; 1980. - 414c¢. ; M.: OHUKC 21 Bek: Mup u O6pazosanue, 2006; 2003. - 416c¢.

4. 3umuna, O.B. Briciias matemartuka : yaebnoe nocooue / O. B. 3umuna, A. U. Kupun-
noB, T. A. CansaukoBa; [Tox pen. A.M.Kupnmioa. - 3-e usn., ucrp. - M.: ®DUSMATIIUT, 2006.
- 368c.

5. Kysuenos, JI.LA. COOpHUK 3aJaHU{ MO BBICIIEH MaTeMaTHKe (TUIIOBBIE PacdéThl) :
yuebHoe mocobue / JI. A. Ky3nenos. - 3-e u3z., ucmp. - CII6.: Jlanb, 2005. - 240c. - (YueOHUKH
1u1st By30B. CrieniaiibHast InTepaTypa).

6. Mpimkuc, A.JI. MatemaTuka ais TeXHUYECKHUX By30B: CrenuanbHble Kypeol / A. .
Mprmkuc. - 3-¢ U3, crep., 2-¢ u3a. - CI16.: Jlans, 2009; 2002. - 633¢

8.3 MeToauuecKkue YKazanusd Jist CTYAEHTOB 110 OCBOCHHUIO JUCHUIIJIMHBI

1. Katanaxxnosa M. H. Hauana maTemaruueckoro anaimsa: yued.-MeTo. nmocooue / Kom-
comonbck-Ha-AMype: PI'BOY BIIO «KHAI'TY», 2014. — 116 c.

2. KaranaxnoBa U. H. ®yukiuu ogHol nmepeMeHHOU: y4eb.-meTo. nmocodue / Komco-
MoisbckHa-AMype: @I'BOY BIIO «KHAI'TY», 2015. — 235 c.

3. KaranaxxuoBa . H. OcHOBBI MaTeMaTHyecKOro aHaiu3a: paboyas TeTpajb MO MaTe-
MaTHKe JUIsi MHOCTPAHHBIX CTYAEHTOB BCEX TEXHHUYECKUX creruaibHocTel / KomcoMonbck-Ha-
Amype: ®I'BOY BIIO «KHAT'Y», 2019. — 55 c.

4. Karanaxxnosa U. H. luddepenunanbupie ucuucneHuss GyHKIUUA OJHON NMEepeMEHHOM:
pabouas TeTpajab 0 MaTeMaTHKe JUIsi HHOCTPAHHBIX CTY/I€HTOB BCEX TEXHMUYECKUX CHEIHabHO-
creii OObIKHOBEHHBIE AU depeHnnanbable ypaBHeHHU: padoyast TeTpajb 10 MaTeMaTUKe s
MHOCTPAHHBIX CTY/AEHTOB BCEX TEXHUYECKHX crenuaibHocTel / Komcomomnbsck-Ha-Amype:
®I'BOY 25 BIIO «KHAI'Y», 2019. — 67 c.



5. Karanaxunosa U. H. O0bikHOBeHHBIE nu(depeHInalbHble YpaBHEHHs: paboyas TeT-
panb Mo MaTeMaTHKe Il HHOCTPAHHBIX CTYACHTOB BCEX TEXHHYECKHX crenuanbHocTeil / Kom-
comonbckHa-Amype: ®I'bOY BIIO «KHAI'Y», 2019. — 55 c.

8.4 CoBpemennbie mnpodeccuoHATbHbIE 0a3bl JaHHBIX W HH(OPMAINMOHHBIE
CIIPAaBOYHbIE CHCTEMbI, HCII0JIb3yeMble MPU OCYlIeCTBJIEHNH 00pa30BaTeIbHOI0
npouecca no JTUCHUIINHE

B  mpomecce  u3ydeHWs — AWCHMIUIMHBI  HCHONB3YyIOTCA — cieaytomue  ObC:
ZNANIUM.COM., IPRbooks, "bubnmoPoccuka".

8.5 IlepeueHr  pecypcoB  HMHPOPMAIHOHHO-TEJIEKOMMYHHKAINMOHHOW  CeTH
«HTEepHET», HEOOXOAMMBIX /1JI151 OCBOECHHS TUCIIUIIJIMHBI (MOTYJIfA)

1 Dnexrponno-6ubauoreunas cucrema ZNANIUM.COM. {orosop EIT 44 Ne 003/10 36¢
MK3 191272700076927030100100120016311000 ot 17 anpens 2019 r.

2 DnexTponHo-0nbOaHoTeuHas cucrema IPRbooks. Jlnnensnonnsiii norosop Ne EI144 Ne
001/9 ma mpenocTaBieHHE AOCTyNa K 3JEKTPOHHO-OMOaMoTeynoit cucreme IPRbooks MK3
191272700076927030100100090016311000 ot 27 mapta 2019r.

3 Dnektponno-6ubmuoreunas cuctema eLIBRARY.RU. Jlorosop Ne EIT 44 Ne 004/13 Ha
OKa3aHHe yCIayT JIoCTyIa K 3JIEKTPOHHBIM W3JaHUSIM UK3
191272700076927030100100150016311000 ot 15 anpenst 2019 .

8.6 JIMleH3MOHHOEe MPOrpaMMHOe oOecriedeHHe, HCIOJIb3yeMoe Mpu
OCylIeCTBJIEHUH 00pa30BaTEJbHOI0 MpoIecca Mo JUCHUILINHE

Tabmuna 5 — [lepedeHp UCTIONB3yeMOTr0 IPOrPAMMHOTO 00ECTICUSHHSI

Haumenosanwue 110 PekBH3HTHI / yCIIOBHS UCTIONIB30BAHUS
Microsoft Imagine Premium JlunensnonHbi 1orosop A2223 Ne008/65 ot 11.01.2019
OpenOffice CB0OOIHAS JIUIICH3US, YCIIOBHSI MCIIOIB30BAHUS 110 CCHLIKE:

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

9 OpraHn3aun0nn0-nenarornqec1cne yciaoBus

Opranuzanus 00pa3oBaTeIbHOIO MPoLEcca perjaMeHTupyeTcs y4eOHbIM IJIaHOM M pac-
NUCaHUeM Y4eOHBIX 3aHATHH. fI3bIK 00ydeHus (mpernoaaBaHus) — pycckui. [[is Bcex BUAOB
ayJUTOPHBIX 3aHATUN aKaJIeMUYECKUN Yac YCTaHABIMBAETCS MPOIOJIKUTEIBHOCTBIO 45 MUHYT.

[Ipu dopmupoBanuu cBOEW MHAMBHAYaJbHON 00pa3oBaTEeNbHON TpaeKTOpHH oOyuaro-
IIMHACS UMEET MPaBo Ha Mepe3ayéT COOTBETCTBYIOMUX JUCHMILIMH U MPO(EeCCHOHAIBHBIX MOJY-
JIel, OCBOEHHBIX B IMPOIIECCE MPEAIECTBYIONMIET0 00yUeHHs, KOTOPBI 0CBOOOXK1aeT 00yJarole-
rocsi OT HEOOXOJMMOCTH UX MOBTOPHOT'O OCBOEHHUS.

9.1 O6pa3oBaTe/ibHbIE TEXHOJIOTHHI

VY4ebHbIil npoliecc NMpH NMpernoaaBaHuu Kypca OCHOBBIBAETCS HAa MCIOJIb30BAHUU TPaAaH-
[IMOHHBIX, NTHHOBALIMOHHBIX U MH(MOPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH. Tpaauiuon-
Hble 00pa3zoBaTeIbHbIE TEXHOJIOTUU MPEACTABICHBI JEKIMSIMA U CEMUHAPCKUMU (ITPAKTUYECKU-
MH) 3aHATHSAMH. VIHHOBaIMOHHBIE 00pa30BaTelIbHbIE TEXHOJIOTUN UCIIONB3YIOTCA B BUJE LIUPO-
KOTO IIPUMEHEHUS! aKTUBHBIX 1 MHTEPAKTUBHBIX (OpM NpoBeieHus 3aHatuil. MHdopmarmonHsie
o0Opa3oBaTesibHble TEXHOJOTHUU PEaTU3YIOTCS MYTEeM aKTUBU3AIMU CaMOCTOSITENIBHON pPabOThI
CTYZCHTOB B MH(OPMAIIMOHHOM 00pa3oBaTeIbHOM cpere.
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9.2 3aHATUA JeKIIUOHHOI0 THIIA

JIeKIMOHHBII Kypc MpennoiaraeT CHCTEMAaTH3UPOBAHHOE M3JI0)KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOI0 IJIaHa.

Ha mepBoii niexium aekTop 0053aH MpeaynpeanTh CTYICHTOB, IPUMEHUTEIHHO K KAKOMY
6a3oBoMy y4eOHUKY (yueOHUKaM, y4eOHBIM MOCOOHIM) OyIeT MPOYUTaH KypC.

JIeKMOHHBII Kypc MOJDKEH J1aBaTh HAHOOJBIINKA 00beM MH(GOPMALUH U 00eCIeYnBaTh
Oouiee TIIyOOKOE MMOHMMaHKUE YU4eOHBIX BOIIPOCOB MPH 3HAYMTEILHO MEHBILCH 3aTpaTe BPEMEHH,
9YeM 3T0 TpeOyeTcsi OOJIBIIMHCTBY CTYJCHTOB Ha CAMOCTOSTEIbHOE U3yYCHNE MaTepHaa.

9.3 3aHsATHS CEMMHAPCKOIO THIIA

CemMuHapCKuUe 3aHATHS MPEICTABISIOT COOON JETaTM3AINIO JIEKIIHOHHOTO TEOPETUIECKO-
ro MaTepuasa, MPOBOIATCS B IEISAX 3aKPETUICHUS Kypca M OXBaTHIBAIOT BCE OCHOBHEIC Pa3/IEeIibI.

OcHoBHOI (hOpMOY TIPOBEJICHHUSI CEMHHAPOB SIBJISICTCS 00CYX/IeHUEe Hanbosee mpooieM-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXke pa3dop MPUMEPOB M CUTyallud B
ayJUTOPHBIX YCIOBHSX. B 00s3aHHOCTH TpenojaBareisi BXOJAT: OKa3aHHE METOJIUYECKOH Io-
MOIIA U KOHCYJIBTUPOBAHUEC CTYACHTOB 110 COOTBCTCTBYIOIIUM TCMaM KypcCa.

AKTUBHOCTh Ha CEMHHAPCKHX 3aHATHSIX OIEHUBACTCS 10 CICIYIOIIUM KPUTEPHUSIM:

- OTBETHI Ha BOIIPOCHI, ITPEIIaraeMbIe MPETIOaBaATEIIeM;

* y4acTue B TUCKYCCHUSX;

* BBIIIOJIHCHUC ITPOCKTHBLIX U MHBIX 3aI[aHI/H>'I;

* ACCHCTUPOBAHME TPEIIOIABATEIIO B IPOBEICHUN 3aHATHIA.

OTBeT 10JKeH ObITh apryMEHTUPOBAHHBIM, PA3BEPHYTHIM, HE OJIHOCIIOKHBIM, COAEPKATh
CCBUIKHM Ha MCTOYHUKH.

I[OKJ'IaI[I)I N OIIIOHHUPOBAHUC AOKJIAAOB IMPOBEPAIOT CTCIICHLb BJIAJACHHUA TCOPECTUUCCKHUM
MaTepHaioM, a TAKXKe KOPPEKTHOCTh U CTPOTOCTh PACCYKICHHIH.

OHGHI/IBaHI/Ie 3aI[aHI/II71, BBITIOJIHCHHBIX Ha CCMHUHAPCKOM 3aHATHUH, BXOJUT B HAKOILJICH-
HYIO OILICHKY.

9.4 CamocTosiTe/ibHAsA padoTa 00yyalouUXcs 1Mo JUCHUIINHE (MOAYII0)

CamocrosTenbHas paboTa CTyIEHTOB — 3TO INPOLIECC aKTUBHOIO, IEJIEHAIPaBIEHHOIO
NpUOOpPETEHUs! CTYJACHTOM HOBBIX 3HAHUM, yMEHUN 0€3 HEeNmOCPEeICTBEHHOr0 y4JacTHsl Mpenoja-
BaTels, XapaKTepU3YIOIUICS MpeAMETHOW HampaBIeHHOCTbIO, 3(()EKTUBHBIM KOHTpPOJIEM U
OLIEHKOM pe3y/bTaToB AEATEIbHOCTH 00yUYaroIIEerocs.

Ilenu camocTosITETLHON pabOTHI:

* CHCTEMATH3alUs U 3aKPEIUICHUE MTOIYYEHHBIX TEOPETUUECKUX 3HAHUN U MIPAKTUYECKHUX
YMEHUH CTYIEHTOB;

+ yriy0JieHre U paclIMpeHue TEOPETUUECKUX 3HAHUI;

- (hopMHUpOBaHME YMEHUH HCIIOJIb30BaTh HOPMATUBHYIO U CHPABOYHYIO JIOKYMEHTAIIMIO,
CIIEHHAJIBHYIO JIUTEPATYPY;

* pa3BUTHE MMO3HABATENBHBIX CIOCOOHOCTEH, aKTUBHOCTH CTYJIEHTOB, OTBETCTBEHHOCTHU U
OpraHNU30BAHHOCTH;

- (hOpMUPOBAHHUE CAMOCTOSITEILHOCTH MBILIUIEHUS, TBOPUYECKOM MHUIIMATUBBI, CIIOCOOHO-
CTEH K CaMOPA3BUTHUIO, CAMOCOBEPIICHCTBOBAHUIO M CaMOpEaIn3aluiy;

* pa3BUTHE UCCIIEIOBATEIbCKUX YMEHUHN U aKaJIEMUYECKUX HABBIKOB.

CamocTtosTenbHas paboTa MOXKET OCYIECTBISATHCS MHIUBUIYaIbHO WM IPyHIaMH CTY-
JICHTOB B 3aBUCHUMOCTH OT II€JIH, 00beMa, YPOBHS CIIOKHOCTH, KOHKPETHOW TEMaTHKHU.

TexHonorust opraHu3ai CaMOCTOSTENIbHON paboThl CTYACHTOB BKJIIOYAET MUCIOIb30BaA-
HUe HH(POPMAIIMOHHBIX U MaTEPUATBbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynpTaToB BHEAyIUTOPHON CaMOCTOSATEIbHOW PAabOTHI CTYAEHTOB MOXKET
IPOXO/UTH B MHCbMEHHOM, YCTHOW WIJIM CMELIaHHOM (opme.

CTyneHThl JOJDKHBI MOAXOIUTh K CaMOCTOSITENIbHOM padoTe Kak K HauBaKHEUIIEMY
CPEICTBY 3aKpeIJIeHUs U Pa3BUTUS TEOPETUUYECKUX 3HAHMM, BHIpAOOTKE €IMHCTBA B3IJIAZ0B HA
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OTJeNIbHBIE BOIPOCHI Kypca, MPUOOPETEHHSI ONPEIeICHHBIX HABBIKOB M MCIIOJIb30BaHUS Tpodec-
CHOHAJIbHOW JIUTEPATYPBHI.

9.5 MeToauuyecKue YKa3aHus AJsd oﬁyqammnxm 0 OCBOCHHIO JTUCHMUIIIIMHBI

[Ipyn WM3ydeHMH AUCHMIUIMHBI OOYYArOIIMMCS 11€71eCOO0Pa3HO BHIMOJIHSATH CIIETYIOIINe
PEKOMEHIALUN:

1. 3ydenue y4eOHOM TUCIUIUIMHBI JOKHO BECTHCH CHCTEMAaTHYECKH.

2. Ilocne u3y4yeHus Kakoro-aubo paszzaerna mo y4yeOHHUKY WIIM KOHCIIEKTHBIM MaTepuaaM
PEKOMEHIYeTCs 10 TTaMSITH BOCIPOU3BECTH OCHOBHBIE TEPMUHBI, ONIPECTICHNUS, IOHATHS pa3Jie-
na.

3. Oco0oe BHIMaHHE CIIEAYET yJACIUTh BHIITOJHEHUIO OTYETOB MO MPAKTHYECKUM 3aHSTHU-
SIM ¥ UHJJMBH Ty IbHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOSATENBbHYIO paboTy.

4. Best TemaTuka BOIPOCOB, U3y4aeMBIX CaMOCTOSITENBHO, 33/1a€TCsl HA JIGKLUAX IPero-
naBaresneM. VM jke 1aloTcsi HCTOYHHMKH (B MEPBYIO O4Yepe/ib BHOBb M3JaHHBIC B MEPUOANYECKON
HAayYHOH JIUTEpaType) Ui OoJiee JeTaIbHOT0 IIOHUMAaHHS BOIIPOCOB, 03BYYEHHBIX HA JICKIIUH.

IIpu camocTosTenbHOM IpopaboTKe Kypca 00ydaromuecs JOJIKHBIL:

* IPOCMATPHUBATh OCHOBHBIE OIIPEEICHUS U (haKThI;

* IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JICKIMOHHOM 3aHATUU MaTepual U JOMOJHHUTH
€ro ¢ Y4eTOM PEeKOMEHIOBAaHHOH 110 JAHHOW TeMe JIUTEPaTyphI;

* U3YYUTHh PEKOMEHIOBAaHHYIO JTUTEPATYPY, COCTABIISTH T€3UChI, aHHOTAIIUU M KOHCIIEKTHI
HanOoJee BaKHBIX MOMEHTOB;

* CAMOCTOSITEJILHO BBIMIOJHATH 33/1aHUs, AaHAIOTUYHBIE MTPeIaraéMbIM Ha 3aHATHAX;

* YICTIONIb30BAaTh ISl CAMOIIPOBEPKU MaTepHaibl POH/IA OLICHOYHBIX CPE/ICTB.

1. Metoanueckue ykazaHusi Ipu padore HaJ KOHCIEKTOM JIEKIIUH

B Xo0/1e TeKIIMOHHBIX 3aHATHI HEOOXOAUMO BECTH KOHCIEKTUPOBAHNWE YUeOHOTO MaTepra-
na. OOpaiath BHUMaHUE Ha KaTeropuu, pOpMyJIupOBKH, paCKPhIBAIOIIUE COJEPKAHUE TE€X WIH
MHBIX SIBJIEHUH U IPOLECCOB, HAYYHbIE BBIBOJBI U MPAKTUUECKUE PEKOMEHIALIUY, TTOJIO0KHUTEI b-
HBII ONBIT B OPaTOPCKOM HCKyccTBe. JKenarenbHO OCTaBUTh B pabO4MX KOHCIIEKTaX MOJs, Ha
KOTOpBIX JeNaTh MOMETKU U3 PEKOMEHJIOBAaHHOW JMTEpaTyphl, JAONOJHSIOLIME MaTepuall Mpo-
CJIyIIAHHOM JIEKLIMH, a TaKXKe MOAYEPKUBAOLINE O0COOYI0 BaXXHOCTh TE€X WJIM MHBIX TEOpeTHYe-
CKUX TOJIOKEHUH. 3a/1aBaTh MPenojaBaTel0 YTOUHSIOIIME BOIPOCH] C IIEJIbI0 YSICHEHUS Teope-
TUYECKUX MOJIOKEHNUH, Pa3pELIeHHs] CIIOPHBIX CUTYallui U T.1.

2. MetoauyecKkue yKa3aHUs 110 CAMOCTOSITeIbHON padoTe HaJ M3y4aeMbIM MaTepHua-
JIOM M IIPH MOATOTOBKE K NPAKTHYECCKUM 3aHATHAM

Haunnate Hamo ¢ n3ydeHHs] peKOMEeHA0BaHHOM nuTeparypbl. Heo6xonuMo NOMHUTE, 4TO
Ha JIEKIIMM OOBIYHO pAacCMaTpHUBAETCS HE BECh MaTepHall, a TOJbKO ero yacTb. OcTalbHas ero
4acTh BOCIIOJIHSIETCS B IIPOLIECCE CaMOCTOSTENIbHOM padoThl. B cBs3u ¢ 3TuM paboTa ¢ peKOMeH-
JIOBaHHOW JUTeparypoil oOsi3aTenbHa. Oco0oe BHUMaHUE MPU 3TOM HEO0O0XOAUMO OOpaTHTh Ha
CoJIep’)KaHUE OCHOBHBIX IOJIOKEHUH W BBIBOJOB, OOBSCHEHHE SBIIEHUH U (DAKTOB, YsSCHEHUE
IIPAKTUYECKOIO MPHJIOKEHUS pacCMaTpUBAaEMBIX TEOPETUYECKUX BOIPOCOB. B mpouecce aToi
paboThl HEOOXOAMMO CTPEMHUTHCS MOHATh W 3allOMHUTH OCHOBHBIE IOJIOKEHUSI paccMaTpHBae-
MOT0 MaTepuaia, MIpUMepHl, MOSCHSIIOIIUE €ro, a TaKKe pa3o0paThCs B WUIIOCTPATUBHOM Mate-
puaine... u T.1.

3. Meroanyeckue yKa3aHHs 110 BHINIOJTHEHUIO KYPCOBOil padoThl

Teopernueckass 4acTb KypcoBOM paOOTHI BBIMOJIHSETCA MO YCTAaHOBJIIEHHBIM TE€MaM C HC-
MOJIb30BaHMEM MPAKTUUECKUX MaTepuanoB. K kaxoil Teme KypcoBoil paboThl peKOMeHIyeTcs
MIPUMEPHBIN TIepedYeHb y3JI0BbIX BOIPOCOB, CIIUCOK HEOOXOAUMON IuTepaTyphl. M3mnaras Bompo-
CBl TEMBI, CIIEAYET CTPOTO MpHJIEpKUBaThcA Tu1aHa. PaboTa He MOJDKHA MPEACTaBIAThH Mepeckas
OTJIENbHBIX TJIaB yuyeOHHKA WM ydeOHoro mocobus. Heo0Xoaumo M30XKUTh COOCTBEHHBIE CO-
0o0paXkeHHs MO CYIIECTBY M3JaraeMbIX BOIPOCOB, BHECTHU CBOU MpeanoxkeHus. OOmye nonoxe-
HUSL TOJDKHBI OBITh MOAKPEIUIEHBl U MOSCHEHbl KOHKPETHBIMU IpuMepamu. M3naraemelii mare-
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pHaj mpu HEOOXOJMMOCTH CIIEyeT MPOUIUTIOCTPUPOBAThH TAOIUIIAMH, CXEMaMH, AHarpaMMaMy 1
T.JI.

5. MeToau4eckne yKa3aHusl 10 BbINOJHEHUI) KOHTPOJILHOI PadoThl

[ToAroToBKY HaJ0 HAYMHATH C TOBTOPEHHS THITOBBIX 3a/1a4, PACCMATPUBACMBIX HA JICKIIHSX
" INPAKTUYCCKUX 3aHATHUAX, ITPOYTCHUIO HGKHI/Iﬁ )41 HOHOHHHTGHLHOﬁ JIMTCPATYPHI. HCO6XOI[I/IMO
MOMHHTh, YTO HA KOHTPOJBHOM paboTe OOBIYHO MPEIAraroTCs IJIsl PEIICHUS TUTIOBBIC 3a1auu. B
CBSI3M C DTHM paboTa ¢ peKOMEHJOBAHHOU JHTepaTypor ooOsi3aTenbHa. Ocoboe BHUMAHHE MPU
3TOM HEOOXOIMMO OOpATUTh Ha COJCPIKAHHE OCHOBHBIX IMMOJIOKCHUI U BBIBOJIOB, OOBSCHEHHUE
SBJICHUN U (DAaKTOB, YSICHEHHE MPAKTUYECKOTO MPUIOKEHUS PACCMATPUBAEMBIX TEOPETHUYECKUX
BOIPOCOB. B mporiecce 3T0ii paboThl HEOOXOAMMO CTPEMHUTHCS TMOHSTh M 3aIOMHUTH OCHOBHBIC
MOJIOKCHHSI M3Y4aeMOr0 MaTepuaa, IPUMEphI, MOSCHSIOIINE €ro, a TakKe pa3o0paThCs B UJI-
JFOCTPATHBHOM MaTepuae.

10 Onucanue MaTepUATBLHO-TEXHHYECKOT0 00ecnedeHusl, He0OX0IMMOro /1JIsi
OCYILIeCTBJIEHUSI 00Pa30BaTEJbHOI0 MPOoLecca MO JUCHUILIHHE (MOXYJII0)

10.1 Yueb6Ho-1200paTopHOe 000py/A0BaHHE
OtcytcTByeT
10.2 TexHnuyeckue v 3J1eKTPOHHbIE CPeCTBA 00yYeHH

ITpu npoBeneHny 3aHATUN UCHONB3YETCs ayAUTOPHUs, 000pYyl0BaHHAs IIPOEKTOPOM (CTa-
[IMOHAPHBIM MJIM TIEPEHOCHBIM) JUTsl 0TOOpaskeHus mpe3eHTanuii. Kpome Toro, npu mpoBeaeHun
JEKIMHA U IPAKTUYECKUX 3aHATUH HE00X0AUM KOMIIBIOTEP C YCTAaHOBJICHHBIM Ha HEM Opay3epom
U IPOTPaMMHBIM 00€CIIEYeHUEM TSI IEMOHCTPAIMH IPE3CHTAIUH.

11 Uuknle cBeneHns

MeToauueckne PEKOMEHIAIINH 110 oﬁyqenmo JMI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTSAMHU 310POBbA U UHBAJIMAOB

OcBoeHMe NUCHUIUIMHBI 00YyYaloIMMUCS ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSMHU 370POBbS
MO’KET OBITh OPraHW30BaHO KaK COBMECTHO C JPYTUMHU OOYYAIOUIUMHUCS, TaK U B OTAEITHHBIX
rpynnax. [Ipennonaratorcs cnenuaibHble YCIOBHS IJIs OJIydyeHus: 00pa30BaHusl 00y4aromuMHU-
Csl C OTPAaHUYEHHBIMHU BO3MOKHOCTSMH 310POBBSL.

[Ipodeccopcko-Tieqarornyeckuii CoOCTaB 3HAKOMHUTCS € TCUXO0JIOTO-(PU3UOTOTHIECKUMU
0COOEHHOCTSAMH 00YYarOMIMXCSl MHBAIUIOB U JIMI[ C OIPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3]10pO-
Bbsl, UHJIMBUyaJbHBIMU NPOTrpaMMaMH peadMINTaluu MHBaIUAOB (npu Hamuuuu). [Ipu HEoO-
XOJUMOCTH OCYUIECTBIISIETCS JOMOJIHUTENbHAS MOAAEpKKa MPENoJAaBaHusl ThIOTOPaMH, MCUXO0-
JIoTaMH, COLIMAJIbHBIMU paOOTHUKAMU, POIIEIIIMMHU [TOATOTOBKY aCCUCTEHTaMHU.

B cooTBeTcTBHM ¢ METOAWYECKUMH peKkoMeHaanussMu MunoopHayku PO (yTB. 8 ampens
2014 r. N AK-44/05BH) B Kypce MpEIoJiaraeTcs HMCIOIb30BaTh COIMAIILHO-aKTHUBHBIE U pe-
(iiekcuBHBIE METOIbI 00YUEHUS], TEXHOJIOTMH COLIMOKYIBTYPHOIN peaOUINTALMK C LENbI0 OKa3a-
HUS TIOMOIIY B YCTAHOBJICHWU TIOJIHOIIEHHBIX MEXJIMYHOCTHBIX OTHOIIEHUHW C IPYTUMHU CTY/EH-
TaMH, CO3aHUH KOM(POPTHOTO TMCUXOJIOTHIECKOTO KIMMaTa B cTyneH4eckoi rpymrme. [Togdop u
pa3paboTKka yuyeOHBIX MAaTepUAIOB MPOU3BOJISATCS C yUYETOM IMPEAOCTABICHUS MaTepHalia B pas-
JUYHBIX (OopMax: ayAHalbHOM, BHU3YyalbHOM, C HCIOJB30BAaHHUEM CIELMAIbHBIX TEXHUYECKHX
CPeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenue muciuiuimHabl Juinamu ¢ OB3 ocyiiecTBisieTcss ¢ MUCHOJIb30BAHUEM CPENICTB
00y4yeHHs OOILIEro M CIEeUUAIbHOTO Ha3Ha4eHHUs (MEPCOHAIBHOTO M KOJUIEKTUBHOTO HCIOJIB30-
BaHus1). MaTepuaibHO-TEXHUYECKOE OOecliedeHre npeaycMaTpuBaeT NpUCOcoOIeHUE ayuTo-
puil k Hyxz1am iun ¢ OB3.
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®dopma MpoBEJEHUSI aTTECTALMU ISl CTY/IEHTOB-UHBAIU/IOB YCTAHABIMBAETCS C YUETOM
WHIUBHUIYAIbHBIX MICHX0(pU3NIeCKuX ocobeHHocter. [l ctynentoB ¢ OB3 mpemycmaTpuBaet-
sl JocTymHas (hopMa MpeI0CTaBIICHUS 3aJaHUI OIEHOYHBIX CPEJICTB, 3 UMEHHO:

- B TIEYaTHOW WM DIJIEKTPOHHOM dopme (s JUIl € HapyUIEHUSIMH OIOPHO-
JIBUTATEILHOTO amnmapara);

- B IIe4aTHOM (hopMe WJIH PIEKTPOHHOM (opMe C YBETUUEHHBIM MIPUGTOM U KOHTPACTHO-
CTBIO (JJIs1 JIUII C HAPYILIEHUSIMH CIIyXa, PEUH, 3pEHHUS);

* METOJIOM YTEHHS aCCUCTEHTOM 3a/1aHus BCIYX (IUIsl JTUI] C HAPYIICHUSIMH 3PEHUS).

CryngeHTaM ¢ MHBJIMIHOCTHIO YBEITUYMBAETCS BpPEMsi Ha MOJTOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. JIJi TakUX CTYIEHTOB IpeaycMaTpuBaeTcs AOCTYyNMHas (Gopma mpeaocTaB-
JICHUs1 OTBETOB Ha 3aJ]aHusl, 3 UMEHHO:

- IMCBMEHHO Ha OyMare WM HaOOpOM OTBETOB HAa KOMIIBIOTEPE (Il JIHI] C HAPYLICHU -
MU CllyXa, peuHn);

- BLIOOPOM OTBETa U3 BO3MOXKHBIX BAPUAHTOB C MCIOJIb30BAHUEM YCIYT aCCUCTEHTA (IS
JUI C HAPYIICHUSIMUA ONTOPHO-/IBUTATENILHOIO aIllapaTa);

* YCTHO ([U1s1 JTUI] C HAPYLIECHUSIMU 3PEHHUSI, OTIOPHO-JIBUTATEILHOTO allapara).

[Ipu HEOOXOAUMOCTH JJIsl 0OYUAIOIIUXCSl ¢ MHBAMIHOCTHIO MPOIEAypa OLICHUBAHUS Pe-
3yJIbTaTOB O0yUYEHUSI MOKET MPOBOJIUTHCS B HECKOJIBKO ATAIOB.
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[Tpunoxenue 1

®OH/JI OHEHOYHbBIX CPEI[CTB1
10 AMCIHILINHE

MareMaTHuKa

Hanpanenune noaroToBku

21.03.02 "3emneycmpoiicmeo u kaoacmpwot”

HampasnenHocTs (Mpoduib)
00pa30BaTeNbHOM POrpaMMbl

Kaoacmp neosusxcumocmu

KBanmudukanus BEITyCKHUKA bakanasp
I'ox Hayasa MOATOTOBKHU 2021
(no yueoHomy niawy)
®opma 00yueHus OyHas
TexHonorus 00y4eHus MPaoUYUOHHAS
Kypc Cemectp TpynoeMKocCTs, 3.€.
12 123 12

Bua npomexyTo4HON aTTecTaluu

OOGecneunBaroiiee noapas3aeicHne

3auem c oyenkot, 3auem c oyeHKoU

Dx3amen,

Kadgheopa «IIM — [Ipuknaonas mamemamuxay

' B TaHHOM MPUIIOKCHUH TIPEICTABIICHBI THITOBBIE OIIEHOYHBIE CpeicTBa. [T0THBIN KOMITIEKT
OLIEHOYHBIX CPEJCTB, BKIIOYAIONIUI BCe BapUaHTHI 331aHUH (TECTOB, KOHTPOJIBHBIX paboT u jp.),
npeJiaraeMbIx o0yJarolemMycs, XpaHuTcs Ha kadenpe B OyMa)kHOM U 3JI€KTPOHHOM BHJIE.
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1 IlepeyeHb MIAHHPYEMBIX Pe3yabTATOB 00y4eHHsI M0 JUCHUILIMHE (MOYT10),
COOTHECEHHBIX € IJIAHUPYEMBbIMH pPe3yJIbTaTaMH 00pa30BaTe/IbHON NPOrpaMMblI

Tabnuna 1 — KoMnereHmm u njiaHupyeMsle pe3yiabTaThl 00

YUCHHA 110 ITPAKTHUKE

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHII

Nuaukatopbl JOCTUKEHUN

[Inanupyemsble pe3yiabTaThl 00yye-
HUSI 110 IMCIMIUINHE

OIIK-1. Criocoben
peniarth 3a1a4u mpo-
dbeccruoHanpHOM nes-
TENLHOCTH TIPUMEHSSA
METO/IbI MOJICTTMPOBA-
HHsI, MATEMaTHYECKOTO
aHaJIn3a, eCTECTBEHHO-
Hay4YHbIC U OOIICHHKE-
HCPHLIC 3HAHUA

OIIK-1.1 3HaeT Teopernye-
CKHE OCHOBBI €CTECTBEHHOHA-
YUYHBIX U OOIIEHHKEHEPHBIX
JTUCLUIUINH

OIIK-1.2 YMmeeT npUMEHSTh
METObl MATEMaTHYECKOTO
aHaJM3a ¥ MOJICIIMPOBAHUS B
po¢eCCUOHATILHOM J1esATelb-
HOCTH

OIIK-1.3 Bnaneet HaBbIKAMU
TEOPETUIECKOTO U IKCIIePH-
MEHTAJIBLHOI'O HCCIIeI0BaHUs B
npoheCCHOHATLHOMN JIesTelNb-
HOCTH

YMeeT BBISBIATH U KIACCHPUIHPO-
BaTh (PM3MUECKUE U XUMUYECKUE
MPOIIECCHI, TPOTEKAIOIINE HAa 00b-
eKTe NpodeCCUOHATbHON AesITeNb-
HOCTH,

peliaTh HHXEHEpPHbIE 3a]]auu C 10-
MOIIBI0 MaTEMAaTUYECKOIO armapa-
Ta

Tabmuna 2 — [Macniopt G oH/1a OIICHOYHBIX CPEJICTB

Kontposmpyemsie ®opmupyemas | HammenoBanue
pa3aeJibl (TeMbl) KOMIIeTeHIUsI OLICHOYHOI0 Iloxka3aTenu oneHKu
AUCHUILINHBI cpelacTBa

Jluneiinas aaredpa OIIK-1.1 PacueTHo- JleMOHCTpUpyeT MpakTHye-
rpaduueckas | CKOe HUCIOJB30BaHUE Marte-
paborta MaTHYECKUX METOJIOB U aHa-
JUTHYECKUX aNTOPUTMOB JJIst

aHaJIM3a 3a/1a4y
BekTopHas anreopa OIlK-1.1 KonTponbnas | JleMOHCTpHupyeT mpakTHye-
pabora CKOE MHCIIOIb30BAaHUE MaTe-
MaTH4YECKHX METOJIOB U aHa-
JUTUYECKUX aJITOPUTMOB ISt

aHaJIM3a 3a/1a4y
AHaJIuTHYecKasi reoMeT- OIlIK-1.1 Tect OcyiecTBisieT BHIOOpP Mate-
pus MaTUYECKUX Omepanmui u
AQHAIUTUYECKUX aJITOPUTMOB
JUISL pEUIeHMs] TEKylled Ma-

TEeMaTUYECKOW 3aa4u

JuddepeHunanbHoe HC- OIIK-1.2 PacuetHo- JleMOHCTpUpyeT NpaKTUye-
yuciaeHue GyHKIUH O1- rpaduyeckas | CKOe HCIOJb30BaHUE MarTe-
HOW MepeMeHHOo pabota MaTH4YECKMX METOJIOB U aHa-
JUTHYECKUX aITOPUTMOB JJIst

aHanM3a 3aj1a4
Ipenen pynkuuu OIIK-1.2 KontponbHast | /lemMoHcTpupyeT mpakTude-
paborta CKOE MHCIIOJb30BaHUE Mare-
MaTH4YECKMX METOJIOB U aHa-
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JUTUYECKUX aJITOPUTMOB ISt
aHajau3a 3a/1a4
NudpdepeHunanbHoe HC- OIIK-1.2 Tect OcymiecTBisieT BBIOOp Mare-
yucjaeHne GQyHKIUM 01~ MAaTUYECKUX ONEepauuid U
HOM NepeMeHHOM AHAJTUTUYECKUX AJTOPUTMOB
JUIsL PELIeHMUs TEKyIlleHd Ma-
TEMaTUYECKOMU 3a/1auu
HNuTerpajbHoe ucumcJie- OIIK-1.3 PacueTHo- JleMOHCTpHUpYyeT IpaKTHYe-
HHe QYHKIIUM OHOII me- rpaduyeckas | CKOe HUCIOJb30BaHUE Mare-
peMeHHOM pabota MaTH4YECKUX METOJIOB U aHa-
JUTUYECKUX aJITOPUTMOB ISt
aHaJIM3a 3a/1a4y
Auddepenunanbubie OIIK-1.3 KontponbHas | JleMOHCTpHpyeT mNpakTHye-
YPABHEHHUA paborta CKO€ WCIIOJb30BAaHUE MaTe-
MaTH4YECKUX METOJ/IOB U aHa-
JUTUYECKUX aJITOPUTMOB ISt
aHaJIn3a 3a/1a4y
HNHTerpajbHbie HCYHUC- OIIK-1.3 Tect OcymiecTBisieT BBIOOp MaTe-
JIeHUs (DYHKIUH OHOMH MaTUYECKUX OIepauui u
nepeMeHHOM AQHAIUTUYECKUX aAITOPUTMOB
JUISL pElIeHHUs] TeKylleHd Ma-
TEMAaTUYECKOW 3a]a4u

TOAMYECKHE MaTEePHAJIbI, ONpelessIolue NPouelypbl OHeHUBAHUS 3HAHUI
2 Mertoanueckne MaTepHAaJibl, ONpe/IeAonme NPoLe OLICHUBA 3HAHMH,
YMeHH, HABBIKOB U (MJIM) ONbITA AESTEJIbHOCTH, XapAKTePU3YIOLIHeE MPOLecc
¢GopMupoBanusi KOMIETEHIM

Meroanueckue Matepuaisl, ONPEACIAIONINE TPOLEIyphl OLEHUBAHNS 3HAHUM, YMEHUH,
HaBBIKOB U (MJIM) OMbITA AEATEIIHOCTH, IPECTABICHbI B BUJIE TEXHOJIOTHUECKONW KapThl TUCIHU-

IUTMHBI (Tabnuna 3).

Tabnuna 3 — TexHonoruueckas Kapra

HaumeHoBa-
HIxkanaa
HHUEe Cpokn OLeHNBA Kpurepun
OIIEHOYHOI'0 BBINOJTHEHHS — OlleHUBaHUSA
cpeacTBa
1 cemectp

Ipomerccymounaa ammecmayus 6 popme 3auem c oyenkoi

1 PacuetHo-
rpaduueckass  pa-
bora

8 Henens

15 6aiutoB

15 6amtoB - CTyAEHT MOTHOCTHIO BEHITIOJHWUII
3ajaHie KOHTPOJLHOW padOTHI, MOKa3asl OT-
JMYHBIC YMCHHS U HABBIKH B PaMKax YCBOCH-
HOTO y4eOHOro MaTepuajia, KOHTPOJbHas pa-
6oTa oopMIIeHa aKKypaTHO OT PYKH B COOT-
BETCTBHU C TIPEIBSIBISEMBIMUA TPEOOBAHUSIMU,
B CPOK.

10 6amtoB - CTyIEHT MOJTHOCTHIO BBITIOTHHI
3a/laHue KOHTPOJIbHON pabOTHI OT PyKH, MOKa-
3aJ1 XOpOIIINEe YMCHHS HABBIKH B paMKaX yCBO-
€HHOTO y4eOHOro MaTepuana, HO HE CMOT
000CHOBATh ONTHUMAIBHOCTH IPEITIOKCHHOTO
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HaumeHoBa-
HHE
OI[EHOYHOI'0
cpeacTBa

Cpoxku
BbINOJTHEHH S

HIxana
OLICHUBA-
HUA

Kpurepun
OlleHHBAHUS

peIIeHUs, TOMYIICHBI OJHA WK JBE HETOUHO-
CTH, €CTh HEJOCTAaTKH B O(GOPMIICHUU KOH-
TPONBHOW pPabOTB, KOHTPOJNBHAs paboTa
oopMIIeHa aKKYPaTHO OT PYKH.

5 6aymoB - CTyIEHT IMOJHOCTBHIO BBITIOJTHUI
3aJaHie KOHTPOJBHOI paboTBl T pPyKH, HO
JOITyCTHII CYIIECTBEHHBIE HETOYHOCTH U TPY-
Oble OMMOKH, HE MPOSIBHII YMEHHS TIPABMIHLHO
HHTEPIPETUPOBATH MOyYCHHBIC PE3YJIbTaTHI,
Ka4yecTBO O(OPMIICHUS KOHTPOJIBHON PabOThI
UMEET HENOCTATOYHBI YPOBEHb, KOHTPOIb-
Hasi paboTa 0popMIICHA aKKYPaTHO OT PYKH.

0 6ayu10B - CTYyICHT HE TIOJTHOCTHIO BBITIOTHII
3alaHie KOHTPOJBHOW pabOThI, MPH 3TOM
TPOSIBUJT HEIOCTATOYHBIA YPOBEHb YMEHUH U
HABBIKOB, a TAKXXE HECHOCOOCH MOSCHUTH TI0-
JMyYeHHBIA pe3ynbTaT, paboTa mpegocTaBicHa
B DJICKTPOHHOM BapHaHTe.

Konrponbnas
pabota

14 nenensa

15 6amtoB

15 6amroB - CTyIEHT MOJHOCTHIO BBITIOTHHI
3aJaHie KOHTPOJLHOW pabOTHI, MOKa3ayl OT-
JIMYHBIE YMCHUS U HaBBIKA B PaMKaxX yCBOECH-
HOTO y4eOHOro Martepuaja, KOHTPOJIbHas pa-
60Ta oopmIIeHa aKKypaTHO OT PYKH B COOT-
BETCTBHH C NPEAbSABISIEMBIMH TPeOOBaHUSIMH,
B CPOK.

10 6amnoB - CTyAEHT MOJHOCTHIO BBITOIHHI
3ajaHre KOHTPOJBHOM paboTHI OT PYKH, TIOKa-
3aJ1 XOpOIIINEe YMCHHS HABBIKA B paMKaX yCBO-
€HHOTO y4eOHOro MaTepuaia, HO HE CMOT
000CHOBATh ONTUMAIBFHOCTh IPEATIOKECHHOTO
peIIeH s, TOMyIIeHB! OQHA WIIH JABE HETOYHO-
CTH, €CTh HEJOCTaTKH B O(GOPMIICHHH KOH-
TPONBHOW pPaboOTBl, KOHTPOJBHAs paboTa
oopmileHa akKypaTHO OT PYKH.

5 6amnoB - CTyIEHT MOJHOCTHIO BBITIOJHUI
3aJaHle KOHTPOJBHOM pabOTBI T PyKH, HO
JIOIYCTHJI CYIIECTBEHHbIE HETOYHOCTH U IPY-
Oble OMMOKH, HE TIPOSIBHII YMEHHSI TIPAaBUIIEHO
HHTEPIPETHUPOBATE MOyYCHHBIC PE3YNIbTaTHI,
KayecTBO O(POPMIICHUST KOHTPOIBHOU pabOTHI
AMEeT HEIOCTATOYHBI YpPOBEHb, KOHTPOIb-
Has paboTa opopMIIcHa aKKypaTHO OT PYKH.

0 6amtoB - CTyIEHT He TOJTHOCTEIO BBITOJTHIIT
3aJjaHie KOHTPOJBHON pabOThl, MPH 3TOM
IIPOSIBUJI HEJOCTATOUHBIM YPOBEHb YMEHUH U
HaBBIKOB, a TaK)X€ HECIIOCOOCH MOSCHUTH I0-
Jy4eHHBIH pe3yNbTaT, paboTa MmpeaocTaBiieHa
B DJICKTPOHHOM BapHaHTe.

Tect

10 Hemens

10 6amnoB

10 6amioB - 91-100% npaBUIBHBIX OTBETOB —
BBICOKMI YpOBEHb 3HAHUIl, YMEHUN U HaBbI-
KOB;

8 6amnoB - 71-90% % npaBUIBHBIX OTBETOB —
JIOCTaTOYHO BBICOKHI ypOBEHb 3HaHHUH, yme-
HUI U HaBBIKOB;

5 GamioB - 61-70% npaBUIBHBIX OTBETOB —
CpellHUH ypOBEHb 3HAHWM, YMEHUH U HaBBI-
KOB;

3 Oamma - 51-60% mnpaBWIBHBIX OTBETOB —
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Haumenona-

Ixana
HHE Cpoxku —— Kpurepun
OI€HOYHOI'0 BbIINOJTHCHUSA —_— OICHUBaAHUA
cpeacTBa

HU3KUHI YPOBEHb 3HAHUW, YMEHUI U HABBIKOB;
0 OamnoB - 0-50% mpaBUIBHBIX OTBETOB —
O4YCHb HM3KMHA YpPOBEHb 3HAHUW, YMEHHH W
HaBBIKOB; cOOeCe/1I0BaHNE HE MPOHIEHO

Texymuii KOHTPOJIb: - 40 6amroB -

OK3aMeH - 60 6amtoB

HUTOI'O: - 100 6anos

KpunTtepuu oneHkH pe3yJibTaTOB 00y4eHHUsl 10 JUCHUILIMHE:

0 — 64 % oT MakCHMaJIbHO BO3MOKHOM CyMMBI OaJllIOB — «HEYIOBJIECTBOPUTEIHHO»

(HeMOCTaTOYHBIH

YPOBEHB IS IPOMEKYTOUHOH aTTECTAINH 0 JUCHUIUINHE ), coOOeceJOBaHNE HE IIPOUIICHO;

65 — 74 % OT MaKCHUMaJIbHO BO3MOKHOI CyMMBI OaJIIIOB — «yIOBIETBOPHTEIHHOY

MAaJIbHBINA) YPOBCHB);

(ToporoBsIit (MUHH-

75 — 84 % 0T MakCUMaJIbHO BO3MOXKHOIH CyMMBI OQJIJIOB — «XOPOLIOY» (CPEAHUH yPOBEHB);
85 — 100 % oT MakcHMaJIbHO BO3MOYKHOH CYMMBI 0aJIJIOB — «OTIIMYHOY (BBICOKHI (MAKCHMAJBHBIN) YPOBEHB)

2 cemecTp

Ilpomesrcymounas ammecmayusn 6 popme 3auem c oyeHKol

9 nenens

15 G6amnos

15 6amnoB - CTYJICHT MOJHOCTHIO BBITIOIHHI
3aJaHie KOHTPOJILHOW paboTHI, MOKa3ayl OT-
JMYHBIC YMCHHS U HABBIKH B PaMKax YCBOCH-
HOTO y4eOHOro MartepHaja, KOHTPOJIbHas pa-
6oTa odopmIleHa aKKypaTHO OT PYKH B COOT-
BETCTBHH C TPEABIBIICMBIME TPEOOBaHHUAMH,
B CPOK.

10 6amroB - CTyIEHT MOJHOCTBHIO BBITIOTHHII
3ajaHre KOHTPOJIBHOI paboTHI OT PYKH, ITOKa-
3aJ1 XOPOIIIUEe YMCHHS HABBIKH B paMKaX yCBO-
€HHOro y4eOHOTO MaTepuana, HO HE CMOT
000CHOBATh ONTUMAJIBLHOCTh MPEAJIOKCHHOTO
PEIICHHsI, TOMYIICHBI OJHA WJIH JBE HETOYHO-
CTH, ©CTh HEJOCTAaTKH B O(QOPMIICHHH KOH-
TPOJILHOW  PabOThl, KOHTPOJBbHAs padboTa
odopMIIeHa aKKYpaTHO OT PYKH.

5 6ammoB - CTyAeHT IMOJHOCTHIO BEITIONHIIT
3aJaHie KOHTPOJBHOW pabOTHI T PYKH, HO
JIOITyCTHJI CYIIECTBEHHBIE HETOYHOCTH H TPY-
Oble OMMOKH, HE TIPOSIBHII YMEHHSI TIPAaBUIIEHO
MHTEPIPETUPOBATH IMOTyYCHHBIE PE3YIbTATHI,
Ka4ecTBO O(OPMIICHUS] KOHTPOJILHOH paboThI
UMEET HEIOCTaTOYHBIA YPOBEHb, KOHTPOJIb-
Has paboTa oopMIIeHa aKKYPaTHO OT PYKH.

0 6amnoB - CTyJIEHT HE MOJIHOCTHIO BBITIOJTHUI
3aJjaHi€ KOHTPOJBHON pabOThl, MPH 3TOM
MIPOSIBIII HEJIOCTATOYHBIA YPOBEHb YMEHHUHA H
HABBIKOB, a TAKXXE HECIOCOOCH MOSCHUTH TI0-
JMYYeHHBIA pe3ynbTaT, paboTa mpegocTaBicHa
B DJICKTPOHHOM BapHaHTe.

1 PacyeTtHO-
rpadpudeckas  pa-
60Ta

2 KourponbHas
pabora

15 Henens

15 GamioB

15 6amnoB - CTyJIeHT MOJIHOCTHIO BBITOIHMII
3aJjaHUe KOHTPOJBbHOW paboThI, MOKazal OT-
JUYHBIE YMECHUS U HAaBBIKH B PaMKaxX yCBOEH-
HOTO y4eOHOTO MaTrepuana, KOHTPOJbHAS pa-
6oTta oopmIiIeHa aKKypaTHO OT PYKH B COOT-
BETCTBHH C IPEABABISICMBIMH TPEOOBaHUAMH,
B CPOK.

10 6amnoB - CTyA€HT MOJHOCTHIO BBITIOJHUII
3aJjaHle KOHTPOJIBbHOI paboTHI OT PyKH, ITOKa-
3aJ1 XOpOIllle yMEHHs HaBbIKH B paMKax yCBO-
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HaumeHoBa-
HHE
OI[EHOYHOI'0
cpeacTBa

Cpoxku
BbINOJTHEHH S

HIxana
OLICHUBA-
HUA

Kpurepun
OlleHHBAHUS

€HHOTO Yy4YeOHOro MaTepuaia, HO HE CMOT
000CHOBATh ONTUMAJILHOCTh MPEITIOKCHHOTO
peLIeHHsI, JOMYIICHbI OJ{HA MM (B HETOYHO-
CTH, €CTh HEIOCTaTKH B O(GOPMIICHHH KOH-
TPONBHOW pPabOTB, KOHTPOJNBHAs paboTa
oopMIIeHa aKKYPaTHO OT PYKH.

5 6aymnoB - CTyIEHT IMOJHOCTBHIO BBITIOJTHUI
3aJaHie KOHTPOJBHOM pabOTBI T PYKH, HO
JIOMTYCTHJI CYIICCTBEHHBIC HETOYHOCTH U T'PY-
ObIc OIMOKM, HE TIPOSIBUI YMCHUSI TIPABUIILHO
HHTEPIPETUPOBATH MOyYCHHBIC PE3YJIbTaTHI,
Ka4yecTBO O(OPMIICHUS KOHTPOJIBHON PabOThI
MMEET HENOCTATOYHBI YPOBEHb, KOHTPOIb-
Hast paboTa oopMiIeHa aKKypaTHO OT PYKH.

0 6amtoB - CTYIEHT HE MOJIHOCTHIO BHITTOJTHHI
3aJaHie KOHTPOJIBHOH pabOThl, MPH 3TOM
MIPOSIBHJI HEJAOCTATOYHBIA YPOBCHb YMCHHM M
HAaBBIKOB, a TAK)K€ HECIIOCOOEH IOSICHUTH I10-
JyYEHHBIH pe3ynbTaT, paboTa MpeocTaBlicHa
B DJICKTPOHHOM BapHaHTE.

3 TecT

16 nenmenst

10 Gamtos

10 6amnoB - 91-100% npaBUIBHBIX OTBETOB —
BBICOKMM YPOBEHb 3HAHWM, YMEHMI U HaBbI-
KOB;

8 6amnoB - 71-90% % npaBUIBHBIX OTBETOB —
JIOCTaTOYHO BBICOKUI YPOBEHb 3HAHMM, yMe-
HUM ¥ HABBIKOB;

5 OamnoB - 61-70% mpaBWIBHBIX OTBETOB —
CpPEeIHUH ypOBEHb 3HAHWM, YMEHUU U HaBBI-
KOB;

3 Oamma - 51-60% mnpaBWIBHBIX OTBETOB —
HU3KHUK YPOBEHBb 3HAHUM, YMEHUI U HaBBIKOB;
0 OamnoB - 0-50% mpaBUIBHBEIX OTBETOB —
OYEHb HM3KUN YPOBEHb 3HAHUI, YMEHUHA U
HaBbIKOB;

Tekymuii KOHTPOJIb:

40 6annos

HUTOIO:

40 6amioB

KpuTtepuu oneHKy pe3yabTaToB 00y4eHHs 1O AHCHHUILINHE:
0 — 64 % OoT MakCUMaJbHO BO3MOYKHOI CYMMBI 0aJlJIOB — «HEYJOBJIETBOPUTEIBHOY

(HemocTaToO4HBIN

YPOBEHb JIsl IPOMEXYTOUHOM aTTeCTALUK N0 TUCLIHUILTHHE), COOeceI0oBaHie HE IPONICHO;

65 — 74 % OT MakCHMaJIbHO BO3MOYKHOM CyMMBbI OaJIJIOB — «y/IOBJICTBOPUTEILHOY

MaJbHBIA) YPOBCHbB);

(TIoporoBsIit (MUHHU-

75 — 84 % 0T MakCUMAaJIBbHO BO3MOXKHOIH CyMMBI OQJIIOB — «XOPOLIOY» (CPEAHUH yPOBECHB);
85 — 100 % oT MakcHMaJIbHO BO3MOKHOH CYMMBI 0QJIJIOB — «OTJIIMYHOY» (BBICOKUIT (MaKCUMaJIbHBIN) YPOBEHB)

3 cemecTp

Hpomeofcymounaﬂ ammecmauus 6 ¢0pM€ Ix3zamen

1 PacyeTHO-
rpaduyeckas  pa-
60Ta

8 Henens

15 6amnoB

15 6amnoB - CTyA€HT MOTHOCTHIO BBITIOJHUII
3aJaHle KOHTPOJILHOW paboTHI, MOKa3ayl OT-
JMYHBIE YMEHHS U HAaBBIKM B PAMKax YCBOGH-
HOTo y4eOHOTO MaTrepuana, KOHTPOJbHAS pa-
6oTa oopmIIeHA aKKypaTHO OT PYKH B COOT-
BETCTBUH C NPEIbIBISIEMBIMI TPeOOBaHHUAMH,
B CPOK.

10 6amnoB - CTyJIeHT MOJIHOCTHIO BBITOIHMI
3aJjaHue KOHTPOJILHOH paboTHI OT PyKH, TTOKa-
3aJ1 XOpOIINe YMEHHS HaBBIKH B paMKaX yCBO-
€HHOTO y4eOHOro MaTepuajsa, HO HE CMOT
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HaumeHoBa-
HHE
OI[EHOYHOI'0
cpeacTBa

Cpoxku
BbINOJTHEHH S

HIxana
OLICHUBA-
HUA

Kpurepun
OlleHHBAHUS

000CHOBATh ONTUMAILHOCTh MPEIIOKCHHOTO
pEIICHUsI, TOMYIICHBI OJHA WJIH JBE HETOYHO-
CTH, €CTh HEJAOCTATKH B O(GOPMIICHHH KOH-
TPONBHOW pPabOTB, KOHTPOJNBHAs paboTa
oopMIIeHa aKKYPaTHO OT PYKH.

5 6aymoB - CTyIEHT IMOJHOCTBHIO BBITTOJHUI
3aJjaHUe KOHTPOJBbHOW pPabOThl T PYKH, HO
JIOMYCTHII CYIIECTBEHHBIE HETOYHOCTH U TPY-
Oblc OIIMOKHU, HE TIPOSIBUI YMEHUSI IIPABUIILHO
HHTEPIPETUPOBATH MOJyYCHHBIC PE3YJIbTaTHI,
KayecTBO O(OPMIICHUS KOHTPOJIBHON PabOThI
UMEET HEIOCTATOYHBI YPOBEHb, KOHTPOIb-
Hasi paboTa 0popMIICHA aKKYPaTHO OT PYKH.

0 6aymtoB - CTYyICHT HE TOJTHOCTBHIO BBIMOJHUI
3aJ]aHUe KOHTPOJILHON paboThl, NpPU 3TOM
MPOSIBUJI HEAOCTATOYHBIN YPOBEHb YMEHHA U
HaBBIKOB, & TAK)KE HECMOCOOEH MOSICHUTH T10-
JyYeHHBIH pe3ynbTaT, paboTa MpeocTaBlicHa
B DJICKTPOHHOM BapHaHTe.

Konrponbnas
pabota

14 nenensa

15 6amioB

15 6amroB - CTyIEHT MOJTHOCTHIO BBITIOTHHII
3aJaHie KOHTPOJILHOW paboTHI, MOKa3ayl OT-
JMYHBIC YMCHHS U HABBIKH B PaMKax YCBOCH-
HOTOo y4eOHOro MartepHaja, KOHTPOJIbHas pa-
60Ta oopmIleHa aKKypaTHO OT PYKHU B COOT-
BETCTBHU C MPEIbIBIIEMbIMU TPCOOBAHUAMH,
B CPOK.

10 6amroB - CTyIEHT MOJHOCTBHIO BBITIOTHIIT
3aaHre KOHTPOJIBHOM paboTHI OT PYKH, ITOKa-
3aJ1 XOpOIINe YMCHHS HABBIKA B paMKaX yCBO-
E€HHOTO y4eOHOro MaTepuaia, HO HE CMOT
000CHOBATh ONTUMAIBFHOCTh IPEATIOKECHHOTO
pelIeH s, TOMYIIEeHB! OHA HIIH JBE HETOYHO-
CTH, €CTh HEJOCTaTKH B O(GOPMIICHUU KOH-
TPONBHOW pPabOTH, KOHTPOJBHAs paboTa
odopmIIcHa aKKYPaTHO OT PYKH.

5 6amnoB - CTyIEHT MOJHOCTBHIO BBITIOJHUI
3aJaHle KOHTPOJBHOM pPabOTBI T PYyKH, HO
JIOITyCTHII CYIIECTBEHHBIE HETOYHOCTH H TPY-
Oble OMMOKH, HE TIPOSIBHII YMEHHSI TIPABUIIEHO
HHTEPIPETHUPOBATH MOyYCHHBIC PE3YNIbTaTHI,
KayecTBO O(POPMIICHUS KOHTPOIBHOU PabOTHI
AMEeT HEIOCTATOYHBI YpPOBEHb, KOHTPOIb-
Has paboTa opopMIIcHa aKKypaTHO OT PYKH.

0 6amnoB - CTYJIEHT HE MOJIHOCTHIO BBITIOJTHUI
3aJjaHie KOHTPOJBHON pabOThl, MPH 3TOM
IIPOSIBUJI HEJOCTATOUHBIM YPOBEHb YMEHUH U
HABBIKOB, a TaK)K€ HECIOCOOEH TMOSICHUTH TO-
Jy4eHHBIH pe3ynbTaT, paboTa mpegocTaBiIcHa
B DJICKTPOHHOM BapHaHTE.

Tect

10 Hemens

10 6amnoB

10 6amioB - 91-100% npaBUIBHBIX OTBETOB —
BBICOKUN YpPOBEHb 3HaHWUN, YMEHHHA U HaBBI-
KOB;

8 6amnoB - 71-90% % npaBUIBHBIX OTBETOB —
JIOCTaTOYHO BBICOKHI ypOBEHb 3HaHHUH, yMme-
HUI U HaBBIKOB;

5 OamioB - 61-70% mnpaBWIBHBIX OTBETOB —
CpeAHUIl ypOBEHb 3HAHWUM, YMEHHMI W HaBbI-
KOB;
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HaumeHoBa-
Ixana
HHE Cpoxku —— Kpurepun
OI€HOYHOI'0 BbIINOJTHCHUSA —_— OICHUBaAHUA
cpeacTBa
3 bamia - 51-60% npaBUIBHBIX OTBETOB —
HU3KHUM YPOBEHb 3HAHUI, YMEHHUI U HaBBIKOB;
0 6ammoB - 0-50% mpaBUIBHBIX OTBETOB —
OYEHb HM3KUH YPOBEHb 3HAHUM, YMEHUHA U
HAaBBIKOB;
Texymuii KOHTPOJIb: - 40 6amroB -
OK3aMeH: - _60 o6amioB
HUTOI'O: - _100 oOamos

KpuTepuu oneHKH pe3yJibTaTOB 00y4eHHUs M0 THCHUTIIHHE:
0 — 64 % oT MakCHMAaJIbHO BO3MOXKHOH CyMMBI OaJIJIOB — «HEYAOBICTBOPUTENBHO» (HEIOCTATOUHBIN YPOBEHD [UIS
MPOMEXYTOYHOM aTTeCTaluy 0 JUCLHUILIMHE), cOOeceJOBaHUEe HE IIPOHACHO;

65 — 74 % 0OT MaKCUMaIbHO BO3MOXHOW CYMMBI OalJIOB — «yAOBICTBOPUTENBHOY» (TIOPOTOBBIN (MUHIMAJIBHBIHN)

YpOBEHB);

75 — 84 % 0T MakCUMaJbHO BO3MOKHOM CyMMBI OQJIIIOB — «XOPOLIOY (CPEAHUH YPOBEHB);
85 — 100 % oT MakcHMaJIbHO BO3MOYKHOH CYMMEI 0aJIJIOB — «OTIIMYHOY (BBICOKHI (MAKCHMABHBIN) YPOBEHB)

3 TunoBble KOHTPOJILHBIE 32/1aHNUSI WM HHBIE MATEPHATbI, HEOOXOAUMBbIE /1151
OLICHKM 3HAHWI, YMEHHMI, HABBIKOB M (MJIM) ONBITA JeSITeIbHOCTH, XapaKTepH-
3yrouue npouecc popMupoBaHUsA KOMIIETeHIIHI B X0/1e 0CBOeHHsI 00pa3oBa-
TeJbHOH MPOrpaMMbl

3.1 3aganus AJ18 TeKyLIero KOHTPOJIsA yCIeBaeMOCTH

Kontponwsnas pabora, Kourponsnas padora, Kourponsnas padora PI'P, PI'P, PI'P

KonTponbnas pabota «BektopHas anredpar»

a=i+2j-3k; b=7-3j-k.

COBHaI[aI'OH_[yIO C BeKTOpOM 5
a=5+2]+3k; b=5 +Kk.

¢(3-41), d(-253).

a=i+2j-k; b=2j-2k; c=—+]-2k

OpAWHATHLI, CCJIN:

«=150°,p=30°,a=2.

Haiitu nnomane TPEYTroJIbHUKA, ITIOCTPOCHHOI'O HAa BEKTOPAX:

[MapamienorpaMm mocTpoeH Ha BeKTopax d u b . HaliTu BbICOTY, ONYIIEHHYIO Ha CTOPOHY,

. Haiitn npoekiuro BekTopa ¢ Ha HampaBieHHe BekTopa d :

—

Haiitn 00beM napaiuiesenuresa, IoCTPOSHHOro Ha BekTopax &, b, C :

Bekrop @ ¢ koopauHatHbiMu ocsiMu OX u OY cocTaBiisieT yriibl o ¥ 3, BBIUUCIUTH €T0 KO-

OmnpenenuTh TOUYKY P, ¢ KOTOpO# coBmaaaeT koHeuHast Touka Bektopa a(0;2;5) ecnu ero
HavalbHas TOYKa coBmagaet ¢ Toukoi M (5; 0; -2).
V6emuthes, uto Bektopa €, €, 06pasyror 6a3uc n pasnoKuTh BeKTop A 110 6asucy €, €,.

Haiitu KOOPAUHATHI BEKTOpPa a B 3TOM 0azuce,

ecI: 5(5; 0), é1(3; 4)1 e, (2; _1)
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8. Bekropnl @ ={4;2k; -1} u b = {-1; 1; 4} nepneHAUKYJSIPHBI, €CITK YUCI0 K paBHO ...
9. JHauwl Bexktopsl d={2; A;9} u b ={;5; -3}.Vkazars 3Hauenus A u [, npu KOTOPBIX
BEKTOPbI KOJIMHEAPHEIE.

10. Bexropa a=9{2;-1;1}, b ={3;1; -3} u ¢ ={4; -2; 2} ... (BbIOpaTh BepHOE YTBEPKICHHUE)
1) 0O6pa3yroT nmpaByro TPOKKY,
2) 00pa3yloT JIEBYIO TPOHKY,
3) KOMIUTaHApHEIE.

KonTponbnas pabora «IIpenen pynkumm»

Berancnute YKa3aHHBIC IPCACIIbI:

1 2x> —10x* +7
x>® 2% —3x +9
2
9 lim 1-4;3x . 1
x=0 X7 +X
x+1
3 lim (4 + 7Xj
x—0o\ 3+ 7X
3
4. jm 24X
X=>4x° —-5x+4
3 2
5. lim 10x +37x +3
x— -1 5x° +5
6 COS5X —COSX
. x—0 4X2
KonTponbnas pabota "dAuddepenunanbabie ypaBHeHUs"
1 2Xyrryr — y12 _1;
2 1+ yr2 —Zyy”:O;
3. Yy +y’? =1,
4. y'—4y' +3y =xe¥.
5. yﬂ_zyr_8y — XZ;
6. s muddepennmanbHOTO YpaBHEHUS peIuTh 3anady Ko, ecim:

y' (X +1)=2xy’, »(0)=1,'(0)=3.

PI'P "Cuctemsl TMHENHHBIX aaredpandyecKkux ypaBHEeHUN"
1. MccnenoBaTh cucTeMy Ha COBMECTHOCTb. B cilydae COBMECTHOCTH PEHIUTH C TOMOIIBIO:
a) hbopmyn Kpamepa;
b) metona ["aycca
—4x, —3X, —2X, =-1
X, +2X, +2X, =12

X, +8X, +4x, =8
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2. UccnenoBaTh cuUCTEMY Ha COBMECTHOCTh. B cilyyae COBMECTHOCTHM HAaWTH YUCIIO pa3OHEeHUi
HEU3BECTHBIX Ha 0a3MCHbIE U CBOOOHBIE, BHIMICATH BCE BOZMOXKHbBIEC BapUaHTHI B Tabmuie. J{is
OJIHOTO M3 pa3OueHuit, HalTH o0IIee, YacTHOE U 0a3MCHOE PEIlIeHUE, CIIENaTh IPOBEPKY:
2% +Xg —Xg —Xg + X5 =1,
a) X — 2% + X3 + X4 — 2% = 0,
—4Xy — 2%y + 2Xg 4+ 2X4 — 2%X5 = 2.
X +4Xy — X3 +3X, =9,

—2% + TXy +2%X3 =1,
D) <3x,— X3+ 2% — %, =9,
2% + Xy + Xg +2X%4 =8,

X, + 6%, — X4 =11,

4.  Haiitu oO1ee, 4aCcTHOE, PEIICHHE CUCTEMBI OJTHOPOIHBIX YPaBHEHUH.
3X, + X, —8X; +2X, + X =0,
2X, —2X, —3X; — X, +2X =0,
X, +11x, —12x, +34x, —5x, =0,
X, + 29X, — 42X, +88x, —11x, =0.

PI'P "Tuddepennunanbabie ucuucaeHus: QYHKIIMHA OJHOMN MepeMEHHOM.
KpuBble 1 moBepxXHOCTH BTOPOTO Mopsiaka"
Yacte 1: «KpuBbie 1 TOBEPXHOCTU BTOPOTO MOPSIIKA»

PT'P
"CucreMbl TUHEHHBIX aNreOpanyecKux ypaBHEeHUM"
1. UccnenoBaTh cCUCTEMY Ha COBMECTHOCTh. B cllydae COBMECTHOCTH PEUIUTh C IOMOILIBIO:
a) dopmyn Kpamepa;
b) merona Iaycca.
—4x, —3X, —2X, =-1
X, + 2X, +2X, =12
X, +8X, +4X; =8
2. HUccnenoBaTh cucTEMY Ha COBMECTHOCTb. B cilyyae COBMECTHOCTH HAaWTH 4YUCIIO pa3OHeHui
HEU3BECTHBIX Ha 0a3MCHbIE U CBOOOHBIE, BBINKCATh BCE BOZMOXKHbBIE BapuaHThl B Tabnauue. s
OJIHOTO U3 pa30MeHMi, HAUTH oblIee, YacTHOE U 0a3UCHOE pellleHue, CIeIaTh POBEPKY:
2% + Xy = Xg —Xg + %5 =1,
C) X —2Xp + Xg + X4 — 2Xg =0,
— 4%, — 2%, + 2X3 + 2%y — 2X%g = 2.
X +4Xy — X3 +3X, =9,
—2% + TXy +2%X3 =1,
d) 3% —Xg+2X3—X, =9,
2% + Xo + X3 +2X, =8,
X +6X, — X, =11.

5. Haiitu oOmiee, yactHOe, pelIeHne CUCTEMbI OJJHOPOIHBIX YpaBHEHHI.
33X, + X, —=8X; +2X, + X; =0,
2X, —2X, —3X; — X, +2X; =0,
X, +11x, —12x, +34x, —5x, =0,
7%, +29x, —42x, +88x, —11x, =0.
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PI'P
"uddepenunanbapie HCUUCIEHUS QYHKIIUU OAHOM MEepeMEeHHOH.
KpuBblie 1 moBepXHOCTH BTOPOro mnopsjaka'
Yacts 1: «KpuBble U TOBEPXHOCTH BTOPOTO MOPSAKA»

1. OmnpenenuTs THII IUHUH, CACTATh PUCYHOK, YKa3aTh (POKYCHI, TUPEKTPUCHI, HAUTH &;
2 2
—16Xx° —64x—-2y—-79=0
2. C nomouipl0 BBIAEIEHHUS IOJHBIX KBaJpaTOB M IEPEHOCAa Hayajla KOOPJIMHAT, YIPOCTUTh

yYpaBHEHHE JIMHHUM, ONPEAEIUTh €€ Ha3BaHUE, HAMTHU ee IMOJyoCH, (POKYChI, IKCIEHTPUCUTET,
ypaBHEHUE JTUPEKTPUC, crenarb 4epTeK.

—x*—8x+18y+14=0.
3. Ompenenuts BUJ MOBEPXHOCTH (HA3BAHUE) M CIIENATh YEPTEK
a) 3x% + 12 -9z -9=0
6) x> +2y* -22=0

Yacts 2: «[lomuoe uccaenosanue OID

3

16
4. TlpoBecTH MOJTHOE UCCeNOBaHUE GYHKIUN Y = U TIOCTPOUTH €€ TpaduK.

5. PemmuTh npakTUYECKUE 3a/1a4U HA IKCTPEMYM.

[Tonoca >xecTu MHUPUHON a OMKHA OBITH COTHYTA B BHJI€ OTKPBITOTO MIJIMHAPUYECKOTO Kea00a
TaK, 4TOOBI ceYeHHEe Kelloba umeso (GpopMy IyrHm KpyroBoro CerMeHTa. BBIYHCIUTL 3HAUYCHUE
LEHTPaJIbHOTO YIJa, OMUPAIOUIETrocsl Ha AYTY, P KOTOPOM BMECTUMOCTH kelo0a OyIeT mMak-
CUMAaJIbHOM

PI'P "UnTerpanpHOe ucuuciacHue GyHKINN OTHOHN mepeMeHHON "

1. HaiiTn HeonpeaeIeHHbIE HHTETPaIbl:

1) jM/_—ZXd 2) (V3 xdx: 3)16)(+l
(2 . dx . 7xdx .
4) [sin(3-2x)x; 5) IQx wL 6) I?x L
7 dx : 8 3xdx : 9 2-3x gy -
e s ) feen
10) I\/1+In2 i 11)J arcsin de; 12” sin x dx

1-x? V14 2c0s x
X 4.3
13) I%{ﬂd 14) jwdx-

15) | dx

1 Gx+1)I2(Ex+1)

tg x
16) jﬂdx; 17) [sin* 2x-cos 2xdx ; 18) [sin?3x-cos* 3xdx;
cos? X
. dx tgx dx
19) [sin3x-cos5xdx ; 0 X 21 X
)] ) I4sinx—6005x ) Isin2x+3<:oszx
VXx+1 +1 dx e/x +1

22) [——— 23) | : 24) =%

Vx+1- 1 . J(2x+17 ++/2x+1 ofx7 +8x5
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dx dx

25) [———; 26) [———; 27) [x*e**dx;
x2/1+ x? x3x? -1
28) [3% cos xdx ; 29) jln(x+\/1+ xz)ix; 30) [x*In(3x—1)dx ;
2 5 4
31) [xcos? xdx ; 32 X—Jrzdx; 33 X+4)(_8dx :
) ) I(x—1)(x+1)2 )| x3 —4x
dx dx
34 dx: 35) & . 36) [ .
)Ix3—x2—x+1x )12x2—3x+2 )j,/1+gx_x2
3x—2 2x-10 3x° —4x
37) [————dx; 38) [——dx; 39) [———dx;
)I5x2—3x+2 X H,/X2+gx+9 " )| il
40) [— % 41) &

x\/xz—x+1’ 1+x+1

OrnpenesieHHbI HHTErpajl U €ro NPUIOKEHUS.
2. BoruncnuTh HECOOCTBEHHBIN MHTETPAJl WK JOKa3aTh €r0 pacXOAUMOCTb!

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

2. HaiiTu muiomans Gurypsl, OrpaHU4eHHON JIMHUSMU:

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

4. Boerunciauth 00beM TeJa, 00pa30BaHHOTO BpalleHuEeM BOKPYT ocu Ox (QUTYpBI, OTpaHUYCHHOM
2 2
maausamu X — Y =16, x=8.

Tecr "Ananutnyeckas reomerpus”
Bompoc Ne 1: 3anummre ypaBHeHHE IPSIMON, COOTBETCTBYIOLIEE TAaHHOMY PUCYHKY.

Bonpoc Ne 2: YpaBHeHHe MII0CKOCTH, TPOXOAAIICH Yepe3 TOUKY M (—1;—1;—1) u och OX, nmeeT

BUI. ..
BapuaHTbl 0TBeTOB: (BBIOEPUTE OJMH MPABUIIBHBIN OTBET, BPEMS 2 MHH)
lx+y+z+3=0 2.x+z+2=0 . y+z+2=0 4. y-z=0

Bomnpoc Ne 3: Touka (-2;1) J€XKHUT Ha OIPSIMON C yPABHEHHEM. ..
BapuaHTbl 0TBETOB: (BBIOEPUTE HECKOJIBKO IPABHIBHBIX OTBETOB, BPEMS 2 MUH)
1l.3x—y+7=0 2.y=x-1 3. y=-2x-34.x+2y-1=0

Bonpoc Ne 4: Ecnu touka P(xp; — 2;1) NpUHAAIEKUT IUIOCKOCTH 4x + 5y — 62 =0, TO
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KOOpAHWHATa X[ paBHaA
BBenute npaBUIbHBIN OTBET (BpeMs 2 MUH).

2x+3y —6=0

Bormpoc Ne 5: JImnHa oTpe3ka, 0TceKaeMoro mpsMoin Ha ocu OY, paBHa...

Beeaute npaBmiibHBINA OTBET (Bpems 1 MuH).

Bonpoc Ne 6: Ykakute nmpaBUIbHOE COOTBETCTBHE MEKIY YPAaBHEHUSAMHU M TUTIAMH YpaBHEHHUN
IpSMOM Ha MIOCKOCTH.

1. 2xr—5y—-9=0 2. y=-3x+7 3 x=6

BapuanTsl 0TBETOB: (YKa)XHT€ COOTBETCTBHS, BPEMsI 2 MUH)

1. ypaBHEHHUE NPSMOH, MapajuIeIbHON OCH abCIHCC. 3. ypaBHEHUE NpsAMON B
OTpe3Kax Ha 0csX

2. ypaBHEHHUE MPSAMOM C YTIOBBIM KO3 (HUITUEHTOM 4. ob1iee ypaBHEHUE MPSIMOI

5. ypaBHEHUE MPSAMOM, MAPAIIIETBHON OCH OPAUHAT

Bomnpoc Ne 7: YpaBHeHHEM HPAMOi, IapaieabHol =3z -1 , SIBIISIETCS ...

BapuanTs! 0TBETOB: (BBIOEpUTE OJIMH IPABUIIBHBIA OTBET, BPEMS 2 MUH)
1 y=—x+t2 5 y=3x+2 3 ¥y=-3x+1 4 y=x-3

Bomnpoc Ne 8: YcTaHoBUTE COOTBETCTBUE MEXKAY YPABHEHUEM IIJIOCKOCTH U €€ MOJI0XKEHUEM B
IIPOCTPAHCTBE

1. 2x+3z+5=0 2-4}#—2—3:0 3 5x+2y-9=0 4 xt7y-2z=0
BapuaHnTtbsl 0TBETOB: (YKa)XUTE COOTBETCTBHUSA, BpPEMs 2 MUH)

1. mapamnensHa ocu OY 2. mapasiensHa ocu OX 3. MPOXOAUT Uepe3 Havaio
KOOpJAUHAT

4. mapamnenbHa ocu OZ 5. mpoxoaut uepe3 ock OY

Bonpoc Ne 9: TIpsimast mpoXoauT uepes3 TOUKU Q0:0) y B(-4;8) Torna ee yrinoBou

KO3 PUITUEHT paBeH. ..
BBenure npaBunbHbIN oTBET (BpeMms 1 Mun).

Borpoc Ne 10: YpaBHeHMEM NPSMOIA, EPIIEHTUKYIISPHOI psaMoi ¥ ~ 2x +3

BapuanTs! oTBeTOB: (BBIOEpUTE OJIMH IMPABUIIBHBIN OTBET, BpeMs 2 MUH)
1 2x—y+1:0 2 3x—y—5:0 3 X+2Y+4:0 4 x+3y+1220

, ABJIACTCA ...

3r-2y+z-6=0

Bonpoc Ne 11: Toukoii mepecedeHus miI0CKOCTH ¢ ocbto OX siBnsgercs ...

BBenute nmpaBUIIbHBIN OTBET (BpeMsi 2 MUH).

ol _y+4_z
5

Bonpoc Ne 12: Tpsimast = 3 nmapajuieIbHa MIOCKOCTH
BBeauTe npaBUIIBHBIN OTBET (BpeMs 2 MHH).

x—3y-52=0 IpH &, PAaBHOM...

Tect "duddepenunansHoe ucuncieHue GyHKIMU OIHONU nepeMeHHOon"

X

Bompoc Ne 1: [IpousBoanas yactHoro 25 -1 papHa ...
BapuanTtsl 0TBETOB: (BbIOEpUTE OJIUH MPABUIBHBIA OTBET, BPEMS 2 MUH)
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1 1 __ Ax-1l
1. 21 2, 25-1)’ 3 (-1 4, 25-1)

1

Bompoc Ne 2: 3Hauerue npou3BoaHoi GyHkmun Y = X -&°* B Touke * = ~1 pasHo...

[a;b]

Bompoc Ne 3: Vkaxwure Buj rpaduka QyHKIIUH, UTsI KOTOPOH Ha BCEM OTPE3Ke
y =0, y'=<0, y">0

OJIHOBPEMEHHO BBITIOJIHSIOTCS YCIOBUS
BapuanTtsl 0TBeTOB: (BbIOEpUTE OJIUH MPABUIBHBINA OTBET, BPEMS 2 MUH)

Bonpoc Ne 4: Jlan rpaduk pyHKIIMN y=17 (I) . \

Torna BepHBI yTBEpPKACHHUS ... BapuanTsl OTBETOB: (BBIOEPUTE HECKOIBKO MPABUIHHBIX
OTBETOB, BPEeMs 2 MHH)

1. f”(x)}ﬂn < (D;l) 2. f”(x)}ﬂn
3fw&){ﬂnmyfeﬁ-wﬁ)

5 £=0__ 1ouka neperuba

" xE(l;m)

p P

4, %x=12 X = 4 rouku neperuda

_sindx

F= —
Bompoc Ne 5: 3naduenue npous3BoaHON QpyHKINN 7x+1 g rouxe * =0 PaBHO. ..

Bomnpoc Ne 6: Ha pucynke nzo0paxkeH rpaduk GyHKIMH y=r) , 3a/IaHHOM Ha UHTEpBAJIE
(-3;6)

}-'.i 3
A N

.
x) <0
Torna YHUCIIO I/IHTepBaJ'IOB, Ha KOTOpBIX f ( ) . paBHO e

Tect "UnTErpanpHble MCUUCIeHNU DVHKIIMKA OJIHON mepeMeHHOoNn"

dt

2 >
Bonpoc Ne 1: MuTterpan “t"+2 paBeH ... BapuanTtsl oTBeTOB: (BBIOEpPUTE OJIUH NMPABHIBHBIN
OTBET, BPEMS 2 MUH)

Ufzf (x)dx =2 }Zf (x)dx =3, ljz F()x

Bonpoc Ne 2: Ecm -1 u TO MHTETpa -! paBeH ...
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25— x* ”
Bompoc Ne 3: Jlan unHTerpan x . Torna 3amena nepemenHoii * = 3 €08t pupoaut ero

K BUAY ...

j(4x3 - 2x)Inx dx
Bormpoc Ne 4: Ecnii B HeonpeieIeCHHOM HHTETpaJie

u(x) =Inx

, IPUMCHSAA METO

MHTETPUPOBAHMS 110 YACTAM IOJI0KUTh, YTO , TO QyHKIIHS v(x) Oyzer paBHa ...

£+1

7
Bormpoc Ne 5: TIpaBuibHyro pamuoHansayio 1pobs & 431" MoxHO npencTaBuTh B BHjie CyMMbI
npocTedmx Jpobeit ¢ HeolpeaeIeHHBIMU KO (DUITUEHTAMH. ..

[[ovs ~8x+3)ax

Bompoc Ne 6: Onpenenenusiii uarerpai o aBeH...
p p rp p

iarcfg 2 xddx

2z
Bomnpoc Ne 7: 3uauenue unterpamad 1+t pagmo...

Bonpoc Ne 207: Ilnomans ¢urypsl, u300pa>keHHOM Ha PUCYHKE, OMPEIEIsIeTCS] HHTETPAIoM. ..
y .

3 y=-2x2+3

[
}10 ]\ X

Bomnpoc Ne 8: OnpesieeH bl HHTErpal, BBIPaXKAIOIIHi II0MAb TPEYTOIbHUKA ¢ BEPIIMHAME
(0;0); (2;10); (0;10) , IMeeT BT

3.2 3apanus 1A NPOMEKYTOYHOM aTTeCTAIUMHA

OK3aMeH
KoHTpoJibHbIe BOIPOCHI K IK3aMEHY
3 cemecTp
Tunosbie BONPOCHI K IK3aMeHY
4  Jluddepennmanbabie ypaBHEHH IEPBOTO Mopsiaka. OCHOBHBIC TOHSTHSL.
5 JluddepenuuanbHble YpaBHEHUS C pa3JeiCHHBIMH U Pa3IEISIOMIMMUCS TTePEMEHHbBI-
Mu. Pemenune 3anaun Komm.
6 Onuopoanble muddepeHmanbabie ypaBHeHus. Pemenne 3amaun Komm.

7 JuddepenunanbHple ypaBHEHUST B MOJHBIX Auddepennmanax. Jluneitnsie audde-
peHIMANbHBIC YpaBHEHHsI TIEPBOTO MopsiaKa. Y paBHeHus beprymm. Pemenne 3anaun
Komm.

8 uddepennmanpapie ypaBHEHUs BTOpOTO nopsiaka. JnddepeHnnansaeie ypaBHEHUS
BTOPOTO MOpsKa, JOMYCKAIOIINe MOHKEeHNEe Nopsiika. Pemenne 3agaun Komm.

9 Jluneiinsie ogHOpOAHBIE AU(QepeHInanbHbIe YpaBHEHNS BBICIIMX TOPSIKOB C I10-
CTOSTHHBIMH Kod(¢¢urentamu. Pemenue 3anaun Kommu.

10 JIuneiiHbIE HEOHOPOTHBIE YPABHEHUS BBICIIUX MOPSAKOB C TIOCTOSHHBIMU KO3 hu-

29



11

12

13

14

15
16
17

18
19
20
21
22
23
24
25
26

27
28

LHUEHTAMHU CO CIIEIIUAJIbHOM MTPABOU YaCThIO.

Cucremsl auddepeHnanbHbIX ypaBHEHUH. Perenune cucrem nTuHeHHbIX nuddepeH-
LHAAIBHBIX YPABHEHUM.

Psnpl. Yucnoselie psabsl. OCHOBHbIE HOHSATHS. PsiJl, COCTaBIEHHBIN U3 YIEHOB r€OMET-
PHYECKON TPOTPECCHH.

HeoOxonuMmelii nmpu3Hak cXOAMMOCTH psiia. JloCTaTOYHBIA MPHU3HAK PACXOIUMOCTH
psna.

[Ipu3Haku CXOIUMOCTHU PSIIOB C MOJOKUTEIBHBIMU YieHaMH (IIPU3HAKU CPaBHEHMS,
HManamb6epa, Ko, uarerpanesiit). Pag Jupuxie

3HaKkonepeMeHHbIe Psi/ibl. AGCOTIOTHAS U YCIOBHAs CXOUMOCTD PS/IOB.
3nakouepenyromuecs psasl. [Ipusnax JleiiOnuma.

Psinpr Tetinmopa u Makiopena. PasznoskeHue aneMeHTapHbIX (GYHKIHA B psaibl Makio-
peHa.

[IpuMeHeHHe CTENEHHBIX PAJIOB.

OYHKIMOHATBHBIE PSIBI, 0071aCTh CXOJUMOCTH.

Crenennsie psaasl. Teopema AGens. CBOWCTBA CTETICHHBIX PSIIOB.

WNuTtepBan u panguyc cCXOIUMOCTH CTEIIEHHOTO PAJia.

[Ipunoxenust psros.

OYHKIIMOHATBHBIC PSAIbI, 00JIACTh CXOIUMOCTH.

Crenennsie psabl. Teopema Abemns. CBOICTBa CTENIEHHBIX PSJIOB.

WNuTtepBan u pagnyc cCXOAMMOCTH CTETICHHOTO Ps/Ia.

[Ipu3Haku CXOOUMOCTH PSIIOB C TOJOKUTEIBHBIMU YJieHAMH (TIPU3HAKU CPaBHEHUS,
Hanamb6epa, Ko, unrerpansuslii). Paa Jupuxie.

Tpuronomerpuueckue psael. Teopema upuxie.

Paznoxenne ¢pynkuuu B psig Oypbe.

TunoBble 3K3aMeHAIIMOHHDbIE 3a1a4H

1. Bprunciautbh HeCOOCTBEHHBIN UHTErpajl UM J10Ka3aTh €ro PACXOIUMOCTD:

T dx
a) |——
e XIn X

2 dx

, 0) | ——.
) {x\/x—l

2. Haiitu niomaae GUrypsl, OrpaHU4E€HHON JIMHUSAMHU:

a) Xy =4,

X+y-5=0; 6) p=2sin2¢, p>1,;

) X =t —sint, 1 ( >1)
B =— =— .
y =1-cost, y 2 y 2

3. Haiitu summny ayru kpusoit Y =Chx, 0< x<In3.
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Jlucr perucrpanuu usmenenui k PI1JI

Howmep npoTokona 3acenanus kadenpsl,
JlaTa YTBEP>KICHUS U3MEHEHUS

KomnuectBo
CTpaHMI]
A3MEHEHUS

IMoamuce
paspaboTunka

PIIJT
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