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1 O01mme moJ10KeHU s

PaGouas nporpamma aucuuminHel «MaremaTHKa» COCTaBlieHAa B COOTBETCTBUU C TpeOo-
BaHUSMH ()eepabHOTO TOCYAapPCTBEHHOTO OO0pa30BaTEIbHOIO CTAaHAAPTa, YTBEPIKICHHOTO
npuka3zoM MunucrtepcTBa oOpazoBanus U Hayku Poccuiickoit ®eneparuu Ne 481 ot 31.05.2017,
¥ OCHOBHOH IpOQecCHOHANBHOI 00pa3oBaTeIbHON MPOrpaMMbl MOATOTOBKU «lIpoMbINIIeHHOE
Y TpaXXJIaHCKOE CTPOUTENbCTBOY 1O HampasieHuto 08.03.01 "CrpourenbcTBo'.

3anaun - Pa3BuTHE HAaBBIKOB MAaTEMATHYECKOT'O MBIIIJICHUS CTYICHTOB.
AACHUIIIMHBI - OBnazieHre METOI0B UCCIIEAOBAHUS U PEIICHUS MAaTEMAaTUYECKUX 3a/1a4.
- BripaboTka y CTY/ICHTOB yMEHHUS CAMOCTOSITEIFHO PACIIUPSITH CBOM MaTeMa-
TUYECKHUE 3HAHUA.
- Pa3BuTHe HaBBIKOB UCIIOJIb30BaHUS MAaTEMATHYECKUX METOJIOB U OCHOB Ma-
TEMAaTUYECKOr0 MOJEIMPOBAHNS B IPAKTUYECKOMN JAESITEIbHOCTH.
OcHoBHBIE Jluneiinas anrebpa. BekropHas anrebpa. AHanutuueckasi reometpusi. Bene-
pasiensl / TeMbl | yye B MAaTEMATHYECKHil aHAIIHS. Hudbdepennmansaoe ucuncieHne (yHKIIHH
ANCHHATUTAHDI OJIHOM U HECKOJIbKHX TEePEeMEHHbIX. HTerpaabHOe HCUCIeHre QYHKIMU OJ1-
HOMi nepemeHHo. [{uddepeHnmansubie ypaBHEHUS.

2 IlepeyeHb MIAHMPYEMBIX Pe3yJIbTATOB 00yYeHHUs MO AUCHHUILINHE (MOIYJIIO),
COOTHECEHHBIX € IIJIAHUPYEMbIMH pPe3y/IbTaTaMHi 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 00yUSHHS MO JUCIUTUIAHE

Ko v HaumMeHnoBaHue
KOMIIETEHIINHU

NuaukaTtopsl JOCTHXKEHUM

[Inanupyemsble pe3yiabTaThl 00yye-
HUS 110 TUCIHIIIMHE

OIIK-1. CniocoGen
PUMEHSTh €CTECTBCH-
HOHAY4HbIE U 00-
[ICWH)XCHEPHBIC 3HA-
HUSI, METOJIbI MaTeMa-
TUYECKOTO aHAJIN3a U
MO/JICIIMPOBAHUSI, TEO-
PETHUYECKOTO U KCIIe-
PUMEHTAIBHOTO HCCIIe-
JIOBAHUS JIUTSl PEILICHHUSI
WH)KEHEPHBIX 3a/1a4
npodeccuoHanbHOM
JESITEIIBHOCTH

OIIK-1.1 3naer Teopernye-
CKH€ OCHOBBI €CTECTBEHHOHA-
YUYHBIX 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 IMCHUILUIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTe/bHOIl MporpaMMsl




Jucuunnnaa «Marematuka» uzydaercs Ha 1 2 kypce(ax) B 1 2 3 cemectpe(ax).

JlucuurinHa BXOAMT B cocTtaB Onoka 1 «/lucuurumebl (MOAYNH)» M OTHOCHUTCS K
0a30BOH YacTH.

Jli1st OCBOEHHMSI TUCIUTUTMHBI HEOOXOIMMBI 3HAHUs, YMEHUSI, HABBIKU C(HOPMUPOBAHHEIC B
polecce U3yYeHHs Kypca MaTeMaTUKH 001e00pa3oBaTeIbHOM IIKOJHI.

3HaHMUS, YMEHHS W HaBBIKM, C(HOPMUPOBAHHBIC TMPU HM3YYCHUU JIUCIUTUTHHBI
«MareMaTukay, OyayT BOCTpeOOBaHBI MIPU W3YYCHUH MOCICAYIOIIUX TUCIMIUIMH: TEOpHUs Be-
POSTHOCTH U MaTEeMaTUYECKasi CTATHCTUKA.

JucuurminHa ««MarteMaTuka» B paMKax BOCHHTATEIbHOW paOdOThI HallpaBiieHa Ha Qop-
MHUPOBaHUE Y 00YUYAIOMIMXCSI aKTUBHOW TPAXKIAHCKOW MO3UIUH, YBAKCHHUS K IIpaBaM M CBOOO-
JlaM 4elIOBEKa, 3HAHMs MPABOBBIX OCHOB M 3aKOHOB, BOCIIUTAHHWE YYBCTBA OTBETCTBEHHOCTH,
YMEHUSl apryMEHTUPOBATh, CAMOCTOSTEIBHO MBICIUTh, Pa3BHBAECT TBOPYECTBO, MpPOQeccuo-
HAJIBHBIC YMEHUS, CUCTEMbI OCO3HAHHBIX 3HAHUH, OTBETCTBEHHOCTH 32 BBINIOJIHEHUE y4EOHO-
IIPOM3BOJICTBCHHBIX 3a/IaHUIA.



4 O0beM IMCHUILIHHBI (MOAYJISI) B 3a4ETHBIX eIMHHUIAX € YKa3aHHEM KOJIMYeCTBA
aKa/JleMH4YeCKHUX 4acoB, BbIICJICHHbIX HA KOHTAKTHYIO padoTy 00y4arouuxcs ¢
npenogasareseM (110 BHaM y4eOHbIX 3aHAATHIT) M HA CAMOCTOSATEJIBbHYIO 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.

Ta6ymma 2 — O6beM TUCIUTIIUHBI (MOYJ/Is1) TIO BUAAM YUEOHBIX 3aHATHI

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

3aHATHA CEMHUHAPCKOIO THUIA (CEMUHAPBI, IPAKTUUYECKHUE 3aHITHSI, TPAK-
TUKYMBI, 1a00paTOpHbIe pabO0Thl, KOJJIOKBHYMBI M UHbIE aHAJIOTUYHBIE 3a-
HATHUS)

B TOM 4ucCJIe B pOpMe MPAKTUYECKON OJrOTOBKU

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

[TpomexyTouHas aTTectanus ooyqaromuxcs — 3auem ¢ oyeHkotl, 3auem ¢
OUYeHKOU, IK3aMeH

35

5 Conep:xkanue JMCHMINIMHBI (MOAYJI51), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam)
€ YKa3aHHeM OTBEJAeHHOr0 Ha HUX KOJINYeCcTBa aKaJeMHYeCKMX YacoB U BH/I0B

y4eOHoi1 padoThbl

Tabmuua 3 — CTpykTypa U coJiepKaHue AUCHUIUINHBI (MOYJIs)

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

KonrtakTHas padota

HanmeHoBaHue pa3aenoB, TEM U COJiepKaHue 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-




HawnMeHoBaHue pa3enoB, 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 MOHIKEHUS nopsaka. OOpaTHas
MaTpuia

Tema 1.3. DnementapHbie npeoOpazoBaHus
matpull. Panr matpuiisl. CUCTEMBbI TMHEHHBIX
anreOpanyecKnx ypaBHeHUH. Teopema Kpone-
kepa Kanemnnu. Perenue cucrem TMHEHHBIX ajl-
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. CBOWCTBA MPOEK-
nuii. KoopnuHate! Bektopa. [[imuHa BekTopa.
Henenue orpeska B 3aJlaHHOM OTHoleHuu. [1o-
HATHE BekTOpa. OcHOBHBIE onpezaenenus. [Ipo-
eKlMU BekTopa. OpTOHOPMUPOBAHHBIHN Oazuc.
Pasnosxenue Bektopa mo 6asucy. Koopaunatst
BEKTOpa

Tema 2.2. CkanspHO€e IpOU3BEIEHUE BEKTOPOB U
€ro CBONMCTBA. BrIpaxkeHne B KOOpAMHATAX.
BekTopHOE Ipon3BeIeHNE BEKTOPOB U €TI0
CBOICTBAa. BrIpakeHne B KOOpAMHATAX.

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

2*

Pa3gen 3 AHaauTuy

eCKasi reoMeTpus

Tema 3.1. Paznuunble BBl ypaBHEHHUH NPsAMOi
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 TEOMETPUUYECKUX 3a/1a4 Ha COCTABIIEHUE
ypaBHEHUH MPAMBIX U IIOCKOCTENW. B3auMHoe
PacroI0keHUE NPSAMBIX U INIOCKOCTEN




HawnMeHoBaHue pa3enoB, 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 MmHOXKecTBa Oniepanuu Hajl
MHOkecTBaMU. [ToHsATHE OKPECTHOCTH TOUKHU.
DyHKIMOHATBHAS 3aBUCUMOCTh. I 'paduku oc-
HOBHBIX 3JIEMEHTapHbIX pyHKUIUH. O0IacTh
onpezeneHus QyHKIUU.

Tema 4.2. llpenen pynkuuu. [locnenoBarens-
HOCTb, MPEJIE YUCIOBOM MOCIEA0BATEILHOCTH.
[Ipenen GyHKIIMU, OCHOBHBIE TEOPEMBI O TIpeie-
nax. beckoHeuHo Majble 1 OECKOHEYHO 0O0Ib-
e BeTnuuHbL. [loHsITHE 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 GyHKIUHU, €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 (YHKIINU.
OkctpeMyM (pyHKINU. BBIMyKiI0CTh, BOTHY-
TOCTb ¥ TOUKU nepernda pynkuu. Cxema no-
HOTO HccreloBaHusl QYHKIIUU

4*

10

Pa3nes 6 PyHKIMH HECKOJIbKHX IepPeMEeHHbIX

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

|

2

2




HawnMeHoBaHue pa3enoB, 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

THE QYHKIIUH JBYX HE3aBHCUMBIX 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 AU depeHIna-
761 (DYHKIIUU HECKOJIBKUX HE3aBUCHUMBIX Tepe-
MEHHBIX

Tema 6.3. DkcrpeMyM 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-paiMOHATEHBIX
¢bynkuuit. Pasnoxxenue apoOu Ha mpocTennume.

WNHuTterpupoBanue 1o yactsam. MaTerpupoBanue
HEKOTOPBIX MPPALMOHAIBHBIX (PYHKIUH

WNHTerpupoBanne TPUTOHOMETPUIECKUX (PYHK-
M. YHUBEpCcaJIbHAs NOJACTAHOBKA.

Tema 7.2. Onpenenennblii uurerpai. Omnpene-
JIEHHBII UHTETpal, F€OMETPUUECKUI CMBICI, OC-
HOBHBIE CBOICTBA, BhIUUCIICHUE. [IpunoxeHus
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. JleiicTBUs HaJ KOM-

IUICKCHBIMU uncnaMu. CTeneHu U KOpHH KOM-




HawnMeHoBaHue pa3enoB, 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. [luddepennnanpapie ypaBHEHUS TEp-
Boro nopsaka. OcHoBHbie noHsATHS. Juddepen-
[IaJIbHBIC YPABHEHUS C Pa3/ICJICHHBIMU U pa3-
JENSIOIUMUCA NTepeMeHHbIMU. Pelenue 3a1auun
Kommm. OgHopoaasie quddepeHnnaibHbe
ypaBHeHus. Pemenue 3agaun Komm. Judde-
pEeHLMaJIbHbIE YPAaBHEHHUSI B MOJIHBIX U depeH-
[uanax.

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 HEOOHOPOIHBIE YPABHEHUS BBICILIUX
MOPSAJKOB C MOCTOSIHHBIMU KO3 PUIIIEHTAMHU CO
CIIELMAJILHON IIPABOM YacCThIO.

2*

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

Pa3nen 9.

Psanpr

Tema 9.1. Paasl. Yucnossle psasl. OCHOBHbBIE
HOHSTHS. P, COCTaBIEHHBIN U3 YJIEHOB I'e0-
MeTpudeckoil mporpeccun. Heo6xommumerit mpu-
3HAK CXOAMMOCTH psifa. JlocTaTOuHBIN MPU3HAK
pacxoAMMOCTH psJa.

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

Hus, Jlanambepa, Komm, unrerpansusiit). Psin
Hupuxie

Tema 9.3. 3HakoniepeMeHHbIE Psiibl. AGCOMIOT-
Has M yCIIOBHAs CXOJAMMOCTb PsIIOB. 3HAKOUEpe-
nyromuecs psnbl. [pusnak Jleiibnuna. Psaapt
Tennopa nu MaxknopeHna. Pa3noxenue snemen-
TapHBIX GYHKUUH B psabl Makiopena. [Ipume-
HEHHE CTENEHHBIX PSI0B

2*




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

KonrakTtHas padota

HaumeHnoBanue pa3ienoB, TeM U COJEpKaHUE npenojaBaress ¢ 00yJaouMIcs
MaTepuana Jlekiuu | Cemunap- | JlaGopa-
CKue TOpHBIE CPC
(npaktu- | 3aHATHS
YecKue
3aQHSITHSL)

Tema 9.4. ®yHKIIMOHAIBHBIC PAABI, 00JACTH
cxogumoctu. CrenieHnble psaasl. 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 psiia. [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 JMCHUIIHHE

96 96 204

* peasinzyetcs B opMe MPAKTHUECKOHN MOATOTOBKU

6 BHeayauTopHasi caMOCTOSITeIbHAsI Pa00Ta 00yYAIOIIUXCS MO TUCIUIIIIHHE
(MoayJr0)

[Ipn nmnaHUpPOBAHMHM CaAMOCTOSTENHLHON pPabOTHI CTYIEHTY PEKOMEHIYEeTCs PYKOBOJ-
CTBOBAThCS CJICNYIOIIUM PACTIPEICIICHHEM YaCOB Ha CAMOCTOSTENbHYIO paboTy (Tabnuma 4):

Tabnuna 4 — PekomenayemMoe pacnpeiesieHre 9acoB Ha CAMOCTOSITENIbHYIO paboTy

KoMIOHEHTBI CaMOCTOATEIbHON Pa0dOTHI KoanyecTBo 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 IS IPOBEACHUS TEKYILETO KOHTPOJS YCIIEBAEMOCTU U IIPO-
MEKYTOYHOM aTTecTaluuy npejacrasieH B [Ipunoxenun 1.

[TonHBIA KOMIUIEKT KOHTPOJIBHBIX 33JaHUN MJIM MHBIX MaTepUalIoB, 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
(MoayJin)

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. Maremaruka [DnekTpoHHbIN pecypce]: yaeoHoe mocobue / H.A. Bepe-
suHa, E.JI. Makcuna. - M.: U1 PUOP: HULL Uudpa-M, 2013. - 175 c. // ZNANIUM.COM:
AIIEKTPOHHO-O0MOIMoTeHast cucrema. — Pexum nmocrymna: http://www.znanium.com/catalog.php,
OTpaHUYEHHBIN. — 3arj. ¢ 3KpaHa.

3. Breicmias MatemaTHKa JUIsi SKOHOMHUCTOB: ydeOHoe mocobue st By3oB / Ilog 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. Illumaues. - 10-e u3n., crep. - M.: HUL[ MH®PA-M, 2016. - 304 c. //
ZNANIUM.COM: 3JIEKTPOHHO-OMOIMOTeUHAs cucrema. - Pexum JIOCTyTa:
http://www.znanium.com/catalog.php?

8.2 JlomoJHUTE/IbHAS JIUTEPATypa

1. Hanko, I1.E. Beiciias maremaruka B ynpaXHEHMSIX M 3a/ladax: yuyeOHoe nocolue ams
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. bponmrreitn, M1.H. CnpaBouHUK 1O MaTeMaTHKE U1l MHXXCHEPOB M yUYalIUXCs BY30:
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'. I[Tono, T. fI. KoxeBHuKOBa. - 5-¢ u3., ucnp. - M.: Beicias mkoua, 1999; 1998; 1997,
1986; 1980. - 414c.; M.: OHUKC 21 Bek: Mup u O6pazoBanue, 2006; 2003. - 416c.

4. 3umuna, O.B. Bricmias maremaruka: yuebnoe nocobue / O. B. 3umuna, A. M. Kupun-
noB, T. A. CansaukoBa; [Tox pen. A.M.Kupnmiosa. - 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. Memukuc, A.J[. Matematuka ans TexHUYeckuxX By3oB: CrenunanbHble Kypebl / A. 1.
Mprmkuc. - 3-¢ U3, crep., 2-¢ u3a. - CI16.: Jlans, 2009; 2002. - 633¢

8.3 MeToauuecKkue YKazanusd Jist CTYAEHTOB 110 OCBOCHHUIO JUCHUIIJIMHBI

1. Karanaxxnosa . H. Hauana matemaTudeckoro ananusa: yueo.-meto1. mocodue / 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 ncuucneHust GyHKIUH OJHON MEepeMEHHOM:
pabouas TeTpajab M0 MaTeMaTHKe JUIsi HHOCTPAHHBIX CTY/I€HTOB BCEX TEXHUYECKUX CIIEHaIbHO-
creii OObIKHOBEHHBIE AU depeHnnanbable ypaBHeHHU: padoyast TeTpajb 10 MaTeMaTUKe s
MHOCTPAHHBIX CTY/AEHTOB BCEX TEXHUYECKHX crnenuaibHocTel / Komcomomnbsck-Ha-Amype:
®I'BOY 25 BIIO «KHAI'Y», 2019. — 67 c.



5. Karanaxunosa U. H. O0bikHOBeHHBIE nu(depeHnanbHble ypaBHeHU: pabodasi 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, HCIOJIb3yeMble MPU OCYIIeCTBJIeHUH 00pa30BaTeIbHOI0
npouecca no JTUCHUIINHE

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

8.5 IlepeueHr  pecypcoB  HMHPOPMAIHOHHO-TEJIEKOMMYHHKAINMOHHOW  CeTH
«HTEepHET», HEOOXOAMMBIX /1JIsl 0CBOECHHS THCIIUIIIUHBI (MOIYJIs1)

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 na mpemocraBlieHHE [OCTyHa K 3JIEKTpoHHO-OmOmmoreuHoii cucreme [PRbooks MK3
191272700076927030100100090016311000 ot 27 mapta 2019r.

3 Dnektponno-6ubmuoreunas cuctema eLIBRARY.RU. loroBop Ne EIT 44 Ne 004/13 nHa
OKa3aHHe yCIayT JIoCTyIa K 3JIEKTPOHHBIM W3JaHUSIM UK3
191272700076927030100100150016311000 ot 15 ampens 2019 r.

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

Tabmuna 5 — [lepedeHp UCTIONB3yeMOTro IPOrPaMMHOTO 00ECTICUSHHSI

Haumenosanwue 110 PekBH3HTHI / yCIOBHUS UCTIOIB30BAHUS
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 o0pa3oBaTeIbHOIO MPOLECCca periJaMeHTupyeTcs y4eOHbIM IJIaHOM M pac-
NUCaHUeM Y4eOHBIX 3aHATHH. fI3bIK 00ydeHus (mpernoaaBaHus) — pycckui. [[is Bcex BUAOB
ayJUTOPHBIX 3aHATUN aKaJeMUYECKUN 4ac YCTaHABIUBAETCS MPOJIOJIKUTEIBHOCTBIO 45 MUHYT.

IIpu dopmupoBanuM cBOEW MHAMBHIYaTbHOM 00pa3oBaTEeNbHON TpaeKTOpuHM o0yuaro-
IIMHACS UMEET MPaBo Ha Mepe3ayéT COOTBETCTBYIOMUX JUCHMILIMH U MPO(EeCCHOHAIBHBIX MOJY-
JIel, OCBOEHHBIX B IMPOIIECCE MPEAIIECTBYIONMIET0 00YUYeHUsI, KOTOPBIM 0CBOOOXKTaeT 00y4JaroIie-
rocsi OT HEOOXOJMMOCTH UX MOBTOPHOT'O OCBOEHHUS.

9.1 O6pa3oBaTe/ibHbIE TEXHOJIOTHHI

VY4ebHbIil npoliecc NMpH NMpernoaaBaHuu Kypca OCHOBBIBAETCS HAa MCIOJIb30BAHUU TPaAaH-
IOWOHHBIX, MHHOBAIIMOHHBIX H I/IH(i)OpMaHI/IOHHBIX O6p330BaTeJ'H)HBIX TEXHOJIOTHIA. TpaHI/IHI/IOH-
Hble 00pa3zoBaTeIbHbIE TEXHOJIOTUU MPEACTABICHBI JEKIMSIMA U CEMUHAPCKUMU (ITPAKTUYECKU-
MI/I) 3aHATUAMU. I/IHHOBaHI/IOHHBIe O6pa3OBaTeJ'H)HI)Ie TEXHOJIOTHHU HCIIOJIB3YIOTCSA B BUJAC HIHNPO-
KOTO IIPUMEHEHUS! aKTUBHBIX 1 MHTEPAKTUBHBIX (OpM NpoBeieHus 3aHatuil. MHdopmarmonHsie
o0pa3oBaTeNbHbIE TEXHOJIOTHH PEATH3YIOTCS ITyTeM aKTHBU3AlMH CaMOCTOSITEIhHON paboThI
CTYZICHTOB B MH(OPMALIMOHHOHN 00pa30BaTebHOI cpefe.
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9.2 3aHATUA JeKIIUOHHOI0 THIIA

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

Ha mepBoii siekiuu JeKTop 0053aH MpeaynpeaAnTh CTYACHTOB, IPUMEHUTEIFHO K KAKOMY
6a3oBoMy y4eOHUKY (yueOHMKaM, yaeOHBIM TOCOOHIM) OyIeT MPOYUTaH KypcC.

JIeKMOHHBII Kypc MOJDKEH J1aBaTh HAHOOJBIINKA 00beM MH(GOPMALUH U 00eCIeYnBaTh
Oouiee TIIyOOKOE MOHMMaHKUE YU4eOHBIX BOIPOCOB MPH 3HAYUTEIBHO MEHBIIICH 3aTpaTe BPEMCHH,
94eM 3T0 TpeOyeTcsi OOJIBIIMHCTBY CTYJCHTOB Ha CAMOCTOSITEIbHOE H3y4eHUEe MaTepraa.

9.3 3aHsATHS CEMMHAPCKOIO THIIA

CemuHapckue 3aHATHA IPEICTABISAIOT COOON JeTanu3aluio JEKIHOHHOIO TEOPETUYECKO-
ro Marepuana, IpOBOAATCS B LEJAX 3aKPEIUICHUs Kypca U OXBATBIBAIOT BCE OCHOBHBIC PA3/EIIbl.

OcHoBHO# (opMOIi IPOBECHUSI CEMUHAPOB SABJISIETCS 00CYXJIeHHe Hauboiiee npodsieM-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXke pa3dop MPUMEPOB M CUTyallud B
ayJUTOPHBIX YCIOBHsX. B 00s3aHHOCTH nIpenojaBaressi BXOJAT: OKa3aHHE METOAWYECKOH Io-
MOIIY ¥ KOHCYJIbTUPOBAHUE CTYJEHTOB 110 COOTBETCTBYIOIIMM TEMaM Kypca.

AKTHBHOCTb HA CEMUHAPCKUX 3aHATHUAX OLIEHUBAETCS IO CIENYIOIIMM KPUTEPHSIM:

* OTBETHI Ha BOIPOCHI, IIPEAJIaracMble PErogaBaTeseM;

* y4acTHE B IUCKYCCHSIX;

* BBIITOJIHEHUE TIPOCKTHBIX U UHBIX 33JIaHUN;

* ACCUCTHPOBAHUE NPENOIABATENI0 B IPOBEACHNUN 3aHATHH.

OTBeT 10JKEH ObITh apryMEHTUPOBAHHBIM, PA3BEPHYTHIM, HE OJIHOCIIOKHBIM, COJEPKATh
CCBIJIKU HA MICTOYHMKH.

JIoknansl ¥ ONIIOHUPOBAHHUE JTOKJIAJO0B IIPOBEPSIOT CTEIEHb BIAJCHUS TEOPETUYECKHM
MaTEepUajoM, a TAKKE€ KOPPEKTHOCTb U CTPOIOCTh PaCCyKIACHUM.

OneHuBaHUE 3a/1aHUM, BBIIIOJIHEHHBIX Ha CEMUHAPCKOM 3aHSATUH, BXOAMT B HAKOIUICH-

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

CamocrosTenbHas paboTa CTyIEHTOB — 3TO NPOLIECC aKTUBHOIO, LEJIEHANPaBICHHOTO
NpUOOpPETEHUs! CTYJAEHTOM HOBBIX 3HAaHUM, yMEHUHN 0€3 HEeNmOCPEeICTBEHHOr0 y4JacTHsl Mpenojia-
BaTels, XapaKTepU3YIOIUICS MpeAMETHOW HampaBIeHHOCTbIO, 3(()EKTUBHBIM KOHTpPOJIEM U
OLIEHKOM pe3y/bTaToB AEATEIbHOCTH 00yUYaroIIEerocs.

Ilenu camocTosITETLHON pabOTHI:

* CHCTEMATH3alUs U 3aKPEIUICHUE MTOTYYEHHBIX TEOPETUYECKNUX 3HAHUN U IIPAKTUYECKHUX
YMEHUH CTYIEHTOB;

+ yriyOJieHre U paclIMpeHue TEOPETUYECKUX 3HAHW;

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

* Pa3BUTHE MMO3HABATENBHBIX CIIOCOOHOCTEN, aKTUBHOCTH CTYI€HTOB, OTBETCTBEHHOCTH U
OpraHNU30BAHHOCTH;

- (hOpMUPOBAHHUE CAMOCTOSTEILHOCTH MBILIUIEHUS, TBOPUECKOM MHUIIMATUBBI, CIOCOOHO-
CTEH K CaMOPA3BUTHUIO, CAMOCOBEPIICHCTBOBAHUIO M CaMOpEaIn3aluiy;

* Pa3BUTHE UCCIIEIOBATEIbCKUX YMEHUN U aKaJJlEMUYECKUX HABBIKOB.

CamocTtosTenbHas paboTa MOXKET OCYIECTBISATHCS MHIUBUIYaIbHO WM IPyHIaMH CTY-
JICHTOB B 3aBUCHUMOCTH OT I1€7IH, 00beMa, YPOBHS CIIOKHOCTH, KOHKPETHONW TEMAaTHKU.

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

KoHnTponb pe3ynpTaToB BHEAyIUTOPHON CaMOCTOATEIbHOW PAaOOTHI CTYAEHTOB MOXKET
IPOXO/UTH B MHCbMEHHOM, YCTHOW WIJIM CMELIaHHOM (opme.

CTyneHThl JOJDKHBI MOAXOIUTh K CaMOCTOSITENIbHOM padoTe Kak K HauBaKHEUIIEMY
CPEICTBY 3aKpeIJICHUS U Pa3BUTUS TEOPETUUYECKUX 3HAHMUHU, BHIpAOOTKE €IMHCTBA B3IJIAJOB HA
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OTJeNIbHBIE BOIPOCHI Kypca, MPUOOPETEHHS ONPEIeICHHBIX HABBIKOB M MCIIOJIb30BaHUs Tpodec-
CHOHAJIbHOW JIUTEPATYPBHI.

9.5 MeToauuyecKue YKa3aHus AJsd oﬁyqammnxm 0 OCBOCHHIO JTUCHMUIIIIMHBI

[lpyn WM3ydeHMH AMCHMIUIMHBI OOYYArOIIUMCS II€JIECOOOPAa3HO BBHINMOJHATH CIIEAYIOLIHE
PEKOMEHIALUN:

1. 3ydenne y4eOHOM TUCHUILTMHBI JJOJDKHO BECTHCh CHCTEMAaTHYECKH.

2. Ilocne u3y4yeHus Kakoro-aubo paszzaerna mo y4yeOHHUKY WIIM KOHCIIEKTHBIM MaTepuaaM
PEKOMEHIYETCs 10 TTaMSITH BOCIPOU3BECTH OCHOBHBIE TEPMHHBI, OTIPECIICHNS, TOHATHS pa3jie-
na.

3. Oco0oe BHUMaHHE CIIEAYET yJACIUTh BHIITOJHEHUIO OTYETOB 110 MPAKTUYECKUM 3aHATHU-
SIM ¥ UHJJMBH Ty IbHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOSATENBbHYIO paboTy.

4. Best TemaTuka BOIPOCOB, U3y4aeMBIX CaMOCTOSITENBHO, 33/1a€TCsl HA JIGKLIUAX MpPEero-
naBaresneM. VM jke 1aloTcsi HCTOYHHMKH (B MEPBYIO O4Yepe/ib BHOBb M3JaHHBIC B MEPUOANYECKON
HAYYHOH JIUTEpaType) Ui OoJiee JeTaIbHOTO IIOHUMaHHS BOIIPOCOB, 03BYYEHHBIX HA JIEKIIUH.

IIpu camocTosTenbHOM IpopaboTKe Kypca 00ydaromuecs JOJIKHBIL:

- IPOCMaTPHUBATh OCHOBHBIE OIPEeNeHUs U (DaKThI;

* 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;

* CAMOCTOSITEIILHO BBIMOJIHATH 33/1aHUs1, AaHAIOTUYHBIE MTPe/IaraéMbIM Ha 3aHATHAX;

* MICTIONIb30BATh ISl CAMOIIPOBEPKU MaTepHaiibl POH/IA OIICHOYHBIX CPE/ICTB.

1. Metoanueckue ykazaHusi Ipu padore HaJ KOHCIEKTOM JIEKIIUH

B Xo0/1e TeKIIMOHHBIX 3aHATHI HEOOXOAUMO BECTH KOHCIEKTUPOBAHNWE YUeOHOTO MaTepHa-
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 MOMETKH U3 PEKOMEHJIOBAaHHOW JMTEpaTyphl, JAONOJHSIOIIME MaTepual IMpo-
CJIyIIAHHOM JIEKLIMH, a TaKXKe MOJAYEPKUBAIOIINE O0COOYI0 BaXXHOCTh TE€X WJIM MHBIX TEOpeTHYe-
CKUX TOJIOKEHUH. 3a/1aBaTh MPenojaBaTel0 YTOUHSIOIIME BOIPOCH] C IIEJIbI0 YSICHEHUS Teope-
TUYECKUX ITOJIOKEHUH, Pa3peLIeHMs] CIIOPHBIX CUTyalluid U T.JI.

2. Metoauyeckue yKa3aHus 10 CaMOCTOSITeIbHON padoTe HaJ U3yYaeMbIM MaTepHa-
JIOM M IIPH MOATOTOBKE K NPAKTHYECCKUM 3aHATHAM

Haunnate Hamo ¢ n3ydeHHs] peKOMEeHA0BaHHOM nuTeparypbl. Heo6xonuMo NOMHUTE, 4TO
Ha JIEKIIMKM OOBIYHO paccMaTpHUBAETCsl HE BECh MaTepHall, a TOJIbKO ero dacTb. OcTalbHas ero
4acTh BOCIIOJIHSIETCS B IIPOLIECCE CaMOCTOSITENIbHOM paboThl. B cBsi3u ¢ 3TUM paboTa ¢ peKOMEH-
JIOBaHHOW JUTeparypoil oOsi3aTenbHa. Oco0oe BHUMaHUE MPU 3TOM HEO0O0XOAUMO OOpaTHTh Ha
CoJIep’)KaHUE OCHOBHBIX IOJIOXEHUH W BBIBOJOB, OOBSCHEHHE SIBICHUH U (DAKTOB, ysCHEHHE
IIPAKTUYECKOTO MPHIIOKEHUS pacCMAaTpUBAaEMBIX TEOPETMUECKHX BONPOCOB. B mponecce 3toit
paboThl HEOOXOAMMO CTPEMHUTHCS MOHATh W 3allOMHUTH OCHOBHBIE IOJIOKEHUSI paccMaTpHBae-
MOT0 MaTepuaia, MIpUMepHl, MOSCHSIIOIIUE €ro, a TAKKe pa3o0paThecsi B WILTIOCTPATUBHOM MaTe-
puaine... u T.1.

3. Meroanyeckue yKa3aHHs 110 BbINIOJTHEHUIO KYPCOBOil padoThI

Teopernueckass 4acTb KypcoBOM paOOTHI BBIMOJIHSETCA MO YCTAaHOBJIIEHHBIM TE€MaM C HC-
MOJIb30BaHUEM MPAKTUUYECKUX MarepuanoB. K kaxmoil Teme KypcoBoil paboThl peKOMEHAyeTCs
MIPUMEPHBIN TIepedYeHb y3JI0BbIX BOIPOCOB, CIIUCOK HEOOXOAUMON IuTepaTyphl. M3mnaras Bompo-
CBl TEMBI, CIIEAYET CTPOTO MpHJIEpKUBaThCA Tu1aHa. PaboTa He MOJDKHA MPEICTaBIAThH Mepeckas
OTJIEbHBIX TJIaB yuyeOHHMKA WM ydeOHoro mocobus. Heo6Xoaumo M3n0XUTh COOCTBEHHBIE CO-
0o0paXkeHHs MO CYIIECTBY M3JaraeMbIX BOIPOCOB, BHECTHU CBOU MpeanoxkeHus. OOmye nonoxe-
HUSL TOJDKHBI OBITh MOAKPEIJIEHBI U MOSCHEHBl KOHKPETHBIMHU 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, pACCMATPHUBAEMbIX Ha JICKIIAAX
" INPAKTUYCCKUX 3aHATHUAX, ITPOYTCHUIO HGKHI/Iﬁ )41 HOHOHHHTGHLHOﬁ JIMTCPATYPHI. HCO6XOI[I/IMO
HOMHHTh, YTO HA KOHTPOJBHOM paboTe OOBIYHO MPEIAraloTCs sl PELICHUs TUIIOBbIC 3a/1a4n. B
CBSI3M C DTHM paboTa ¢ peKOMEHJOBAHHOH nuTeparypoi ooOsi3atenbHa. Ocoboe BHUMaHUE MPHU
3TOM HEOOXOIMMO OOpATUTh Ha COJCPIKAHHE OCHOBHBIX IMMOJIOKCHUI U BBIBOJIOB, OOBSCHEHHUE
SBIICHUN U (DAaKTOB, YSICHEHHE MPAKTUYECKOTO MPUIOKEHUS PacCMaTPUBAEMBIX TEOPETHUECKUX
BOIPOCOB. B mpoiiecce 3Toii paboThl HEOOXOMMO CTPEMHUTHCS TIOHITh M 3alIOMHHTh OCHOBHBIC
MOJIOKCHHSI M3Y4aeMOr0 MaTepuaa, IPUMEphI, MOSCHSIOIINE €ro, a TakKe pa3o0paThCs B UJI-
JFOCTPATHBHOM MaTepuae.

10 Onucanue MaTepUAIBLHO-TEXHHYECKOT0 00ecneyeHnsi, He0OX0MMOr0 J1JIsi
OCYILIeCTBJIEHUSI 00Pa30BaTEJbHOI0 MPOoLecca MO JUCHUILIHHE (MOXYJII0)

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

ITpu npoBeneHnn 3aHATUN UCHONB3YETCs ayAUTOpHUs, 000pYyI0BaHHAs MPOEKTOPOM (cTa-
[IMOHAPHBIM MJIM TIEPEHOCHBIM) JUTsl 0TOOpaskeHus mpe3eHTanuii. Kpome Toro, npu mpoBeaeHun
JEKIMHA U IPAKTUYECKUX 3aHATUNH HE00X0UM 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 00YUYaIOIUMUCS C OTPAaHMYEHHBIMU BO3MOYKHOCTSMHU 3/10POBbSI
MO’KET OBITh OPraHW30BaHO KaK COBMECTHO C JPYTUMHU OOYYAIOUIUMHUCS, TaK U B OTAEITHHBIX
rpynnax. [Ipennonaratorcs cnenuaibHble YCIOBHS AJ1s MTOJIy4eHUs1 00pa30BaHusl 00y4aromuMHU-
Csl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 3/I0POBBSI.

[Ipodeccopcko-Tieqarornyeckuii CoOCTaB 3HAKOMHUTCS € TCUXO0JIOTO-(PU3UOTOTHIECKUMU
0COOEHHOCTSAMH O0YYarOMIMXCSl MHBAIUIOB M JIMI[ C OFPAaHUYEHHBIMH BO3MOKHOCTSIMHU 370pO-
Bbsl, UHJIMBUyaJbHBIMU NPOTrpaMMaMH peadMINTaluu MHBaIUAOB (npu Hamuuuu). [Ipu HEoO-
XOJUMOCTH OCYUIIECTBISIETCS JOMOJHUTENbHAS MOAECpKKa MPENoJaBaHusl ThIOTOPAMH, MCUXO0-
JIoTaMH, COLIMAJIbHBIMU paOOTHUKAMU, POIIEIIIMMHU [TOATOTOBKY aCCUCTEHTaMHU.

B cooTBeTcTBHM C METOAUYECKUMHU peKOMeHaanusaMu Munobpuayku PO (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MPEIOoJIaraeTcsi UCIOIb30BaTh COLMATbHO-aKTHUBHBIE U pe-
(iiekcuBHBIE METOIbI 00YUEHUS], TEXHOJIOTMH COLIMOKYIBTYPHOIN peaOUINTALMK C LENbI0 OKa3a-
HUS TTIOMOIIY B YCTAHOBJICHWU TIOJIHOIIEHHBIX MEXJIMYHOCTHBIX OTHOIICHUN C IPYTUMHU CTYJICH-
TaMH, CO3aHUH KOM(OPTHOTO MCUXOJIOTHIECKOTO KIMMaTa B CTy/neHueckon rpymme. [Togbop u
pa3paboTKka yuyeOHBIX MAaTepUAIOB MPOU3BOJISATCS C yUYETOM IMPEAOCTABICHUS MaTepHalia B pas-
JUYHBIX (opMax: ayAualbHOM, BHU3YaJbHOM, C UCIHOJB30BAaHHUEM CHEIHAJIBHBIX TEXHUYECKHX
CPeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenue mucuuiuiHbl Juinamu ¢ OB3 ocyiiecTBisieTcss ¢ UCHOJIb30BAHUEM CPENICTB
00y4yeHHs OOILIEro M CIEeUUAIbHOTO Ha3Ha4eHHUs (MEPCOHAIBHOTO M KOJUIEKTUBHOTO HCIOJIB30-
BaHus1). MatepuaibHO-TEXHUYECKOE OOecriedeHe npeaycMaTpuBaeT MPUCIOCOOIEHUE ayUuTo-
puil k Hyxz1am iun ¢ OB3.
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®dopma MpoBEJAEHUsI aTTECTALMU ISl CTYJEHTOB-UHBAIU/IOB YCTAHABIMBAETCS C YUETOM
WHIUBHUIYAIbHBIX MICHX0(pU3NIeCKuX ocobeHHocter. [l ctynentoB ¢ OB3 mpemycmaTpuBaet-
sl focTymHas (hopMa IpeI0CTaBICHUS 3aJaHUI OIEHOYHBIX CPEJICTB, & UMEHHO:

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

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

* METOJIOM YTEHUS aCCUCTEHTOM 3a/IaHus BCAYX (IUIsl TUL[ C HAPYUICHUSIMU 3PEHUS).

CryaeHTaM ¢ MHBJIMIHOCTHIO YBEJIMYMBACTCS BpPEMsl Ha MOJArOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. JIJi TakUX CTYIEHTOB IpeaycMaTpuBaeTcs AOCTYyNMHas (Gopma mpeaocTaB-
JICHUs1 OTBETOB Ha 3aJ]aHusl, 3 UMEHHO:

- IMCbMEHHO Ha OyMare Wiu HaOOpOM OTBETOB HAa KOMIIBIOTEPE (Il JIUI] C HAPYIICHU -
MU CllyXa, peuHn);

- BLIOOPOM OTBETa U3 BO3MOYKHBIX BAPUAHTOB C MCIOJIb30BAHUEM YCIYT aCCUCTEHTA (IS
JUI C HAPYIICHUSIMUA ONTOPHO-/IBUTATENILHOIO aIllapaTa);

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

[Ipu HEOOXOAUMOCTH JJIsl 00YUAIOIIUXCSl ¢ MHBAMIHOCTHIO MPOIEAypa OLIEHUBAHUS pe-
3yJIbTaTOB O0yUYEHUSI MOKET MPOBOJIUTHCS B HECKOJIBKO ATAIOB.
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[Tpunoxenue 1

®OH/JI OHEHOYHbBIX CPEI[CTB1
10 AMCIHILINHE

MaremaTnka
Hampasnenue noarorosku 08.03.01 "Cmpoumenvcmeo”
HampasnenHocTs (Mpoduib) Tlpomvlunennoe u epasxcoanckoe cmpoumensbCcmeo
00pa30BaTeNbHOM POrpaMMbl
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 npomexyTo4HOM aTTecTaluu OOGecneunBaroiiee noapas3aeicHne
3auem c oyenxot, 3auem c OyeHKouU Kadgheopa «IIM — [Ipuknaonas mamemamuxay
IK3ameH,

'B JaHHOM IIPUIIOKCHUH MTPECACTABJICHBI TUIIOBBIC OLICHOYHBIC CPCACTBA. ITomHBII KOMITIEKT
OLICHOYHLIX CPCACTB, BKJ'IIO‘-IaIOH_[I/Iﬁ BCC BApHUAHTLI SaﬂaHI/Iﬁ (TeCTOB, KOHTPOJIbHBIX pa60T )51 I[p.),

npeJiaraeMbIx o0yJarolemMycs, XpaHuTcs Ha kadenpe B OyMa)kHOM U 3JI€KTPOHHOM BHJIE.
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1 IlepeyeHb MUIAHHPYEMBIX Pe3y/IbTATOB 00y4eHHs 1O AUCHMILIMHE (MOAYJII0),
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 IUCIMIUINHE

OIIK-1. Cniocoben
HNPUMEHSTH €CTECTBEH-
HOHAY4HBIE U 00-
IIEMH)KCHEPHBIE 3HA-
HHsI, METO/Ibl MaTeMa-
THYECKOT'0 aHaJIN3a U
MOJICIIMPOBAHUSI, TEO-
PETHUYECKOTO U JKCIIe-
PUMEHTAJILHOTO UCCIIe-
JIOBAHMS ISl PELLICHUS
WH)KEHEPHBIX 3a/1a4
npodeccruoHaNbHON
JeSITeTbHOCTH

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

OIIK-1.2 YMmeeT npUMEHSTh
METObl MATEMaTHYECKOTO
aHaJM3a ¥ MOJICIIMPOBAHUS B
po¢eCCUOHATILHOM J1esATelNb-
HOCTH

OIIK-1.3 Bnaneet HaBbIKAMU
TEOPETUIECKOTO U IKCIIePH-
MEHTAJIBLHOI'O HCCIIeI0BaHUs B
npoheCCHOHATTLHOMN JIesATelNb-
HOCTH

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

peliaTh HHXEHEPHbIE 3a]]a4u 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 AITOPUTMOB IS

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 OAHOIi 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€ HCIIOJIb30BAaHUE MaTe-
MaTH4YECKUX METOJ/IOB U aHa-
JUTUYECKUX aJITOPUTMOB ISt
aHaJIn3a 3a/1a4y
HNHTerpajbHbie HCYHUC- OIIK-1.3 Tect OcymiecTBisieT BBIOOp MaTe-
JIeHUsl (DYHKIUH OHOMH MaTUYECKUX OIepauui u
nepeMeHHOM AQHAIUTUYECKUX aAITOPUTMOB
JUISL pElIeHHUs] TeKylleHd Ma-
TEMAaTUYECKOW 3aa4u

TOAMYECKHE MaTEePHAJIbI, ONpelessIolue NPouelypbl OHeHUBAHUS 3HAHUI
2 Mertoanueckne MaTepHAaJibl, ONpe/IeAonme NPoLe OLICHUBA 3HAHMH,
YMEHH, HABBIKOB U (MJIM) ONBITA AeITeJIbHOCTH, XapaKTepu3yIolie npouecc
¢GopMupoBanusi KOMIETEHIM

Meroanueckue Matepuaisl, ONPEACIAIONINE TPOLEIyphl OLEHUBAHNS 3HAHUM, YMEHUH,
HaBBIKOB U (MJIM) OMBITA IEATEILHOCTH, IPEACTABICHbI B BUJIE TEXHOJIOTHUECKONW KapThl TUCIIHU-

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-
6oTta oopmIiIeHa aKKypaTHO OT PYKH B COOT-
BETCTBHU C TIPEIBSIBISEMBIMUA TPEOOBAHUSIMU,
B CPOK.

10 6ammoB - CTyIEeHT MOITHOCTHIO BBITIOTHHI
3a/laHue KOHTPOJIbHON pabOTHI OT PyKH, MOKa-
3aJ1 XOpOIIINEe YMCHHS HABBIKH B paMKaX yCBO-
€HHOTO y4eOHOro MaTepuana, HO HE CMOT
000CHOBATh ONTUMAIBLHOCTh NPEIJIOKCHHOTO
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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 pPabOTBI, KOHTPOJBHAs padboTa
oopMIIeHa aKKYPaTHO OT PYKH.

5 6aymoB - CTyIEHT IMOJHOCTBHIO BBITIOJTHUI
3aJaHie KOHTPOJBHOI paboTBl T pPyKH, HO
JOITyCTHII CYIIECTBEHHBIE HETOYHOCTH H 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 HECIOCOOCH IOSICHUTH TO-
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 Marepuaja, KOHTPOJIbHAsI pa-
60Ta oopmIIeHa aKKypaTHO OT PYKH B COOT-
BETCTBHH C NPEAbSABISIEMBIMH TPeOOBaHUSIMH,
B CPOK.

10 6amnoB - CTyAEHT MOJHOCTHIO BBITOIHHI
3ajaHre KOHTPOJIBHOI paboTHI OT PYKH, TTOKa-
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 pPabOTHl, 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 KOHTPOIBHOH pPabOTHI
AMEeT HEIOCTATOYHBI YpPOBEHb, KOHTPOIb-
Has paboTa opopMIIeHa 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 GamtoB

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 —
CpelHUH ypOBEHb 3HAHHWM, YMEHUU 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/I0BaHNE HE MPOHIEHO

Texymuii KOHTPOJIb: - 40 6amroB -

OK3aMeH - 60 6amoB

HUTOI'O: - 100 6anos

KpunTtepuu oneHkH pe3yJibTaTOB 00y4eHHUsl 10 JUCHUILIMHE:

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

(HemoCTaTOYHBIH

YPOBEHB IS IPOMEXKYTOUHOH aTTeCTAIlNH 0 JUCIUIUINHE ), COOeCeJOBaHNE HE TIPOUICHO;

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

MAaJIbHBINA) YPOBCHB);

(ToporoBsIit (MUHH-

75 — 84 % OT MaKCUMAaJIbHO BO3MOXKHOM CYMMBI OaJUIOB — «XOPOIIO» (CPEIHUN YPOBCHB);
85 — 100 % oT MakcHMaJIbHO BO3MOYKHOH CYMMEBI 0aJJIOB — «OTIIMYHOY (BBICOKHI (MAKCHMABHBIN) YPOBEHB)

2 cemecTp

Ilpomesrcymounas ammecmayusn 6 popme 3auem c oyeHKol

9 Henens

15 G6amnos

15 6amnoB - CTYJICHT MOJHOCTHIO BBITIOIHHI
3aJjaHie KOHTPOJILHOW paboTHI, MOKa3al 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 XOPOIIIUE 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(GOPMIICHUU 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 MOTyYCHHBIC PE3YNIbTaTHI,
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 IMOSCHUTH TI0-
JMYYeHHBIA pe3ynbTaT, paboTa mpegocTaBicHa
B DJIEKTPOHHOM BapHaHTe.

1 PacyeTtHO-
rpadpudeckas  pa-
60Ta

2 KourponbHas
pabora

15 Henens

15 GamioB

15 6amnoB - CTyJIeHT MOJIHOCTHIO BBITOIHMII
3aJjaHUe KOHTPOJBbHOW paboThI, MOKazal OT-
JMYHBIE 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
3aJaHre KOHTPOJBHON pabOTBl T PYKH, HO
JIOMTYCTHJI CYIICCTBEHHBIC HETOYHOCTH U T'PY-
Oblc OIMOKHU, HE TIPOSIBIII YMEHUS IPABUIILHO
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€ KOHTPOJIBHON pabOThl, MPHU 3ITOM
MIPOSIBHJI HEJAOCTATOYHBIA YPOBCHb YMCHHM M
HAaBBIKOB, a TAK)K€ HECIIOCOOEH IOSICHUTH I10-
JyYEHHBIH pe3ynbTaT, paboTa MpeocTaBlicHa
B DJICKTPOHHOM BapHaHTE.

3 TecT

16 nenmenst

10 6amnoB

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 —
CpPEelHUH ypOBEHb 3HAHWM, YMEHUN U HAaBBI-
KOB;

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

Tekymuii KOHTPOJIb:

40 6annos

HUTOIO:

40 6amioB

KpuTtepuu oneHKH pe3yabTaToB 00y4eHHUs 110 AMCHUIINHE:
0 — 64 % OoT MakCUMaJbHO BO3MOYKHOI CYMMBI 0aJlJIOB — «HEYJOBJIETBOPUTEIBHOY

(HemocTaToO4HBIN

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

65 — 74 % OT MakCHMaJIbHO BO3MOYKHOM CyMMbI 0aJIJIOB — «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 nepens

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 ONTUMAJILHOCTh MPEIJIOKCHHOTO
pEIICHUsI, TOMYIICHBI OJHA WJIH JBE HETOYHO-
CTH, €CTh HEAOCTATKH B OGOPMIICHHH KOH-
TPONBHOW pPabOTB, KOHTPOJNBHAs paboTa
oopMIIeHa aKKYPaTHO OT PYKH.

5 6aymoB - CTyIEHT IMOJHOCTBHIO BBITTOJHUI
3aJjaHUe KOHTPOJBbHOW pPabOThl T PYKH, HO
JIOMYCTHII CYIIECTBEHHbBIC HETOYHOCTH U TPY-
Oblc OIIMOKHU, HE TIPOSIBUI YMEHUSI IIPABUIILHO
HWHTEPIPETUPOBATH MOJYUYCHHBIC PE3YJIbTATHI,
KayecTBO O(OPMIICHUS KOHTPOJIBHON PabOThI
UMEET HEIOCTATOYHBI YPOBEHb, KOHTPOIb-
Hasi paboTa 0popMIICHA aKKYPaTHO OT PYKH.

0 6ayu10B - CTYICHT HE TIOJTHOCTHIO BBITIOTHII
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 MOJHOCTBHIO BBITIOTHHI
3a/laHie KOHTPOJBHOW paboThl, MOKazaml OT-
JIUYHbIE YMEHUSI U HaBBIKU B PaMKaxX YCBOEH-
HOr'0 y4eOHOro MaTepualia, KOHTpPOJIbHas pa-
60Ta oopmIleHa aKKypaTHO OT PYKHU B COOT-
BETCTBUU C MPEIbSBISIEMBIMU TPeOOBaHUSIMU,
B CPOK.

10 6amroB - CTyIEHT MOJHOCTBHIO BBITIOTHHI
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-
TPOJMBHOW paboOThl, KOHTPOJbHAasE paboTa
odopmIIcHa aKKYPaTHO OT PYKH.

5 6amnoB - CTyIEHT MOJHOCTBHIO BBITIOJHUI
3aJaHle KOHTPOJBHOM pabOTBI T PYyKH, HO
JIOITyCTHII CYIIECTBEHHBIE HETOYHOCTH H TPY-
Oble OMMOKH, HE TIPOSIBHII YMEHHSI TIPABUIIEHO
HHTEPIPETHUPOBATH MOyYCHHBIC PE3YNIbTaTHI,
Ka4yecTBO O(POPMIICHUST KOHTPOIBHOH PabOoTHI
AMEeT HEIOCTATOYHBI YpPOBEHb, KOHTPOIb-
Has paboTa opopMIIeHa aKKypaTHO OT PYKH.

0 6amnoB - CTYJIEHT HE MOJIHOCTHIO BBITIOJTHUI
3aJjaHie KOHTPOJBHON pabOThl, MPH 3TOM
IIPOSIBUJI HEJOCTATOUHBIM YPOBEHb YMEHUH U
HABBIKOB, a TaK)K€ HECMOCOOEH TMOSICHUTH TO-
JMy4eHHBIA pe3yNbTaT, paboTa MpeloCTaBIeHa
B DJICKTPOHHOM BapHaHTE.

Tect

10 Hemens

10 GatoB

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, YMEHHH WU 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 3HAHUH, YMEHHHA H
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
POMEXYTOYHOM aTTeCTalluy O JUCLHUIUIMHE), cOOeceJOBaHUE HE IIPOHACHO;

65 — 74 % 0T MaKCUMalbHO BO3MOKHOH CYMMBI 0alJIOB — «yZOBICTBOPUTENBHOY» (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 popMupoBaHUA KOMIIETEHIMI B X0/1e 0CBOEeHHS 00pa3oBa-
TeJbHOH MPOrpaMMbl

3.1 3agaHus AJs1 TeKyLIero KOHTPOJIsA yCIeBaeMOCTH
Kontponwsnas pabora, Kourponsnas padora, Kourponsnas padora PI'P, PI'P, PI'P
KonTponbnas pabota «BektopHas anredpar»

1. Haiitu miomaab TpeyrojibHUKa, TOCTPOSHHOIO Ha BEKTOPaxX:
a=1+2j-3k; b=i-3]-k.
2. TlapannenorpamMM NOCTPOEH Ha BEKTOpax a U b . Haiiru BBICOTY, OIIYLIEHHYIO Ha CTOPOHY,
COBIIAJAIOLIYIO C BEKTOPOM & :
d=5 +2j+3k; b=5 +Kk.
3. HaiiTi mpoekiuio BEKTOpa ¢ Ha HalpaBJICHHUE BEKTOPa d:
€3 -41), d(-25;3).
4. Haiiti 06beM NapaIeenueaa, HOCTPOSHHOTO Ha BeKTopax &, b, €
a=i+2j-k; b=2j-2k; c=—-i+j-2k

5. Bekrtop & c koopaunatHeiMHU ocsimu OX 1 OY cocTaBiiseT yribl o 1 [3, BBIYHUCIUTH €ro KO-
OpAMHATHI, €CIH:
a=150°,=30°, [3=2.

6. Ompenenutb TOUKy P, ¢ KOTOpOIi coBnaiaeT koHeyHast Touka Bekropa a (0;2;5) ecnu
€ro HavallbHas TOYKa COBMaaaeT ¢ Toukoir M (5; 0; -2).

7. V0emuthes, uto Bekropa €, €, 00pas3yroT 6a3uc U pasiokKUTh BEKTOP d mo Gasucy €, ¢€,.

Haiitu KOOPAUHATHI BEKTOpa d B 9TOM 0azuce,
€CITH: a(5; O), §1 (3, 4), e, (2; —1)
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8. Bekropsr a= {4;2k;-1} n b = {-1; 1; 4} neprneHANKYJISIPHBI, €CITH YHCI0 K paBHO .

9. JlaHbI BEKTOpPHI a= {2; A; ;9 m b= {1; 5; =3} .YkazaTp 3HaueHUA A u L, IPH KOTOPBIX
BEKTOPbI KOJJTMHEAPHbIE.

10. Bekropa a= {2; -1; 1}, b= {3;1;, -3} u C= {4; -2; 2} ... (BeIOpaTh BEpPHOE yTBEPIK/IC-
HUE)
1) 0O6pa3yroT nmpaByro TPOKKY,
2) 00pa3yloT JIEBYIO TPOHKY,
3) KOMILTaHAPHBIE.

KonTponbnas pabora «IIpenen pyHkimm»

BBILII/ICJ'II/IT b yKaSaHHBIC Hpe,Z[CJ'IBII
2x° —10x% +7

1.
x>0 2x° —3x+9
5 . 1+3x% -1
x>0 x3 4+x2
3. lim(4+7XjX+l
x—o\ 3+ 7X
3
4, lim 264—)(
Xx=>4 X —5x+4
3 2
5 im 10x” +7x° +3
x>-1 5x°+5
6 . CO0S5X —cosx

x—0 4X2

KonTponbnas pabota "duddepenunanbabie ypaBHeHUs"

L2y =y -
2. 1+y'*-2yy"=0.
3. Yy +y’”? =1,
4. Y -4y +3y =xe*
5. y'-2y'-8y=x";
6

. Ansa nuddepenunanbHoro ypaBHeHHs peuThb 3agady Ko, ecinu:
y'(x*+1)=2xy, »(0)=1'(0)=3.

PI'P "CucteMsbl TMHEHHBIX aaredpandyecKux ypaBHeHUN"
1. MccnenoBaTh cucTeMy Ha COBMECTHOCTb. B cilydae COBMECTHOCTH PEIUTH C TOMOIIBIO:
a) hopmyn Kpamepa;
b) metona ["aycca
_4Xl _3X2 - 2X3 :_1
Xl + 2X2 + 2X3 :12
X, +8x, +4x, =8
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2. UccnenoBaTh cuUCTEMY Ha COBMECTHOCTh. B cilyyae COBMECTHOCTHM HAaWTH YUCIIO pa3OHEeHUi
HEU3BECTHBIX Ha 0a3MCHbIE U CBOOOIHBIE, BHIMKCATH BCE BO3MOXKHbBIE BapHaHThl B Tadnuie. J{is
OJIHOTO M3 pa3OueHui, HalWTH olIee, YaCTHOE U 0a3MCHOE PEIICHUE, CIeIaTh MPOBEPKY:
2%+ Xy —Xg = X4 + X5 =1,
a) X — 2%, + X3 + X4 — 2X5 =0,
— 4%, — 2%y 4+ 2Xg + 2Xy — 2X%5 = —2.
Xp+ 4%y —X3+3%, =9,
— 2% + Xy + 2% =1,
B) 13%, —Xg+2%3—X, =9,
2% + X9 + Xg +2X, =8,

X, +6X, — X, =11

4.  Haiitu oO1iee, 4aCcTHOE, PEIICHHE CUCTEMBI OJTHOPOIHBIX YPaBHEHUH.
3X, + X, —8X; +2X, + X, =0,
2%, —2X, —3Xy — 1X, +2X; =0,
X, +11x, —12x, + 34x, — 5%, =0,
X, +29x, — 42X, +88x, —11x, =0.

PI'P "Iuddhepennmansubie ncuncaeHus QyHKIMHA OHONW EPEMEHHOM.
KpuBblie 1 moBepxHOCTH BTOPOIo mnopsjaka'
UYactp 1: «KpuBble U MOBEPXHOCTH BTOPOTO MOPSIAKA»

PI'P
"CucTteMbl TMHEWHBIX allre0pandyeckux ypaBHEeHHUH"
1. UccnenoBaTh cucTeMy Ha COBMECTHOCTh. B cilydae COBMECTHOCTH PEIIUTDH C IOMOIIBIO:
a) ¢opmyn Kpamepa;
b) merona INaycca.
—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 CBOOOIHBIE, BBIMKUCATh BCE BO3MOXKHbBIE BapHaHThl B Ta0bnuue. J{is
OJIHOTO U3 pa3OMeHMi, HAlTH o0l1ee, YacTHOE U Oa3UCHOE pellieHHe, CAeIaTh POBEPKY:
2% + Xy —Xg = X4 + X5 =1,
c) X — 2Xo + X + Xq — 2Xg = 0,
— 4% — 2%y + 2X5 + 2%y — 2X5 = —2.
Xp +4Xy — X3 +3%, =9,

—2% + 7%y +2X5 =1,

d) 3%, —X3+2%— X, =9,
2X% + Xy + X3 +2%X4 =8,

X +6X, — X4 =11

5. Haiitu o61ee, yacTHOE, PEIIEHUE CUCTEMBI OJJHOPOAHBIX YpaBHEHUH.
3X, + X, —8X; + 2X, + X; =0,
2X; —2X, —3Xy — 71X, +2X5 =0,
X, +11x, —12x, + 34x, —5%; =0,
X, +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
—16x° —64x—-2y—-79=0
2. C IIOMOIIIBIO BBIACICHUSA IIOJHBIX KBAaApaTOB U IIEPCHOCA Hadalla KOOpAWMHAT, YIPOCTHUTH

ypaBHEHHE JUHHH, ONPEACTUTh €€ Ha3BaHWE, HANTHU €€ IMOJyoCH, (POKYCHI, IKCICHTPHUCHUTET,
yYpaBHEHHE JUPEKTPUC, caenaTh YEPTEXK.

—x*—8x+18y+14=0.
3. Ompenenuts BUJ MOBEPXHOCTH (HA3BAHUE) U CIIENATh YEPTEK

a) 3x° +12-922-9=0
6) x> +2y>-22=0

Yactb 2: «llomgoe nccaenosauue ©OIIy»

4. TIpoBecTH NOJIHOE UCCIEA0BAHUE QYHKIUU y = U TIOCTPOUTH €€ rpaduk.

16— x3
N

5. Pemuth npakTHUecKHe 33ja4M Ha IKCTPEMYM.

[Tomoca >xecT! MMPUHOM a TOJKHA OBITh COTHYTa B BHJIE OTKPBITOTO MIJIMHAPUICCKOTO JKeIo0a
TaK, 4TOObI ceyeHue xernoda umeno GopmMy AYTH KpYyroBoro CerMeHTa. BrIUMCIUTH 3HAUYECHUE
HEHTPAIBHOTO yIJia, OMUPAIOIIETOCs Ha YTy, TP KOTOPOM BMECTUMOCTH kejnoba Oyner Mak-
cuUMaJlbHOM

PI'P "UnTerpanbHoe ucurciaenne GyHKIUU OTHOM epeMeHHOn"

1. Haiitu HEOMPCACIICHHBIC HHTCTPAJIbI:

1) j@dx; 2) [3+xdx; 3) [

6X+1’
4) [sin(3—2x)x; 5) [—dx - 6) [_7xdx
) fsin(3- 218 ) 1o ) j- L
dx . 3xdx . - :
7 [——; 8) [——; 9) [e?*dx;
VX2 -3 V3-2x? I
v1+In2x ix arcsin x -
10 11 d : 12 SIn X :
) / ) / 1-x? X )I«/1+2003xOIX
4/ 3
X In®(2x -1
13) j—amtgz o 1) B D g o
+2% (5x +1)In“ (5x +1)
e9* +ctgx
16) j—————;;——dx; 17) [sin* 2x-cos 2xdx ; 18) [sin?3x-cos* 3xdx ;
cos

19) [sin3x-cos5xdx ;

VX+1 +1

22) I\/F 1

20) | dx

4sin X —6CoS X

23) | dx

Y(2x+1)° + 2x+1

25

tgx dx
21).[29 2 1
Sin“ X +3c0s“ X

24) ;de;



25) I—; 26) |

1+ x? X3y x? —1’

27) [x%e®dx;

28) [3* cos xdx ; 29) jln(x+\/l+x2 )1x; 30) [x3In(Bx—1)dx ;
31) [xcos? xdx ; 32) | x—+2d 33) jx+—X8dx;
(x 1)(x+1) x® — 4x
34) [y 35) &, 36) [——X .
x3—x% —x+1 2x? —3x+2 w/1+2x—x2
37 &d : 38 ﬂd : 39 4Xd X
)I5x2—3x+2x )I,/X2+gx+9 § )I X% +1
40) |——& 41) ;9

X2 —x+1 1+/x+1

OnpeneneHHbI UHTETPAl U €T0 MPUIIOKEHHUS.
2. BeluncnuTh HeCOOCTBEHHBIM HHTErpal WM JJ0Ka3aTh €ro pacXoIUMOCTh:

) © dx 5 f dx
a - — .
xInx’ 1Xx =1
2. Hatitu mIomanab (I)I/Il“ypbl, OrpaHquHHOﬁ JIMHUSAMMU

a) Xy=4, X+y-5=0; 6) p=2sin2¢, p>1;
x=t-sint, 1 ( >1)

B) y=1—cost, =3 Y=2)

3. Haittu quny ayru xpusoii Y = ChX, 0<x<In3.

4. Beruucnuth 00beM Tea, 00pa30BaHHOTO BpallleHneM BOKpYTr ocu Ox GUrypbl, OrpaHUYEHHON

JIAHUAMUA X2 - y2 =16, X=8.

Tect "AHanmurnueckast reoMmerpus’
Bonpoc Ne 1: 3anumurte ypaBHEeHHE TPSIMOI, COOTBETCTBYIOIIEE TAHHOMY PUCYHKY.

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

BU/I. ..
BapuaHTbl 0TBETOB: (BBIOCpHTE OAMH NMPABUIBHBINA OTBET, BpeMsl 2 MUH)
lLx+y+z+3=0 2. x+z+2=0 3. y+z+2=0 4. y-z=0

Bompoc Ne 3: Touka (—2:1) J€KUT Ha TIPSMOIA C YpaBHEHHUEM. ..
BapuaHTbI 0TBETOB: (BBIOEPUTE HECKOJIBKO MPABIIIHHBIX OTBETOB, BPEMsI 2 MUH)
1.3x—y+7=0 2.y=x-1 3. y=-2x-34.x+2y-1=0
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Bompoc Ne 4: Ecniu Touka P(xg; — 2:1) IpUHAMIEKUT TUIOCKOCTH 4x + 5y -6z =0, TO

KOOpAHWHAaTa X[ paBHaA
BBeauTe npaBrIIbHBINA OTBET (BpeMs 2 MHH).

Bonpoc Ne 5: JliiHa oTpeska, oTcekaeMoro mpsimoit 2% +3¥ -6 =0

BBenure npaBuibHbIN O0TBET (BpeMs | MuH).

Ha ocu OY, paBHa...

Bomnpoc Ne 6: Ykaxure npaBuibHOE COOTBETCTBUE MEXKAY YPABHEHUSAMH U TUIIAMU YPaBHEHUH
IIPSIMOM Ha IUIOCKOCTH.

1. 2x—5y -9=0 2 y=-3x+7 3 x=6

BapuanTbl 0TBETOB: (YKa)KUTE€ COOTBETCTBHUSI, BpeMs 2 MUH)

1. ypaBHEHHE IPSAMOM, IMapauieTIbHON OCH a0CIHCC. 3. ypaBHEHHUE MPSIMOil B
OTpe3Kax Ha 0CsX

2. ypaBHEHHUE MIPSMOH C YIJIOBBIM KOA(DPUITIEHTOM 4. obuiee ypaBHEHHE TIPSAMOI

5. ypaBHEHUE IIPSAMOM, MAPAIJIEIBHON OCHU OpAUHAT

Bonpoc Ne 7: Vpaseruem npsamoii, mapamtenstoit ¥ ~3% "1 gpngercs ...

BapuaHnTtsl 0TBETOB: (BBIOCpUTE OJIMH MPABUIBHBINA OTBET, BPEMS 2 MUH)
1 ¥y=—x+2 5 p=3x+1 g y=-3x+l 4 y=x-3

Bompoc Ne 8: YcranoBuTE COOTBETCTBUE MEXK1Y YPAaBHEHUEM IJIOCKOCTHU U €€ MOJIOXKEHUEM B
POCTPaHCTBE

1 2x+3z+5=0 9 4y-z-3=0 3. 5x+2y-9=0 4 xt7y-2z=0
BapuaHTtbl 0TBETOB: (YKa)XUTE COOTBETCTBHUS, BPEMs 2 MUH)

1. mapamnensHa ocu OY 2. mapaiensHa ocu OX 3. MPOXOAUT Uepe3 HavauIo
KOOpJUHAT

4. mapaynensaa ocu OZ 5. mpoxoaut uepe3 ock OY

Bompoc Ne 9: TIpsimast mpoxXoIuT depe3 TOYKH Q0;0) , B(-4;8) Torna ee yrioBoit

KOd(UITMEHT paBeH. ..
BBenure npaBuibHbIM 0TBET (Bpems 1 MuH).

Bonpoc Ne 10: VpasHeHneM npsmoii, nepreHaukyspHoit npsmoit 7 = 2% 3

BapuanTbl 0TBETOB: (BBIOEpUTE OJIMH MPABUIIbHBINA OTBET, BpEMsI 2 MUH)
1 2x-p+1=0 2 3x-y-5=0 3 xt2y+4=0 4x+3y+12=0

, SIBJISCTCS ...

3 -2y+z-6=0

Bompoc Ne 11: Toukoii nepecedeHust MiI0CKOCTU c oceto OX siBnsieTcs ...

BBeaurte npaBuibHbIN OTBET (BpeMs 2 MUH).

Bonpoc Ne 12: [lpsamast  « 3 5 mapalulenbHa IIOCKOCTH
BBenute npaBUIbHBIN OTBET (BpeMs 2 MUH).

x—1:y+4_z
x=3y=52=0 [IpU @, PABHOM. ..

Tect "IuddepeHmmanpHOe UCUMCIeHne QVHKIINU OTHOM mepeMeHHOoi"

X

Bormpoc Ne 1: IIpousBosnas yactHoro 2% -1 pagHa ...
27



BapuanTel 0TBeTOB: (BBIOEpUTE OJMH MPABUIIBHBIN OTBET, BpEMs 2 MHH)

. ) 1 4x -1
- P 2 2

1. 2x-1 2 (2x-1)° 3. (2x-1) 4 (2x-1)

Bonpoc Ne 2: 3Haduenue Ipou3BoaAHOH GyHKIME Y = X - €°* B Touke * = -1 PaBHO. ..

[a;b]

Bormpoc Ne 3: Vkaxure Bun rpaduka GyHKIHM, 1151 KOTOPOH Ha BCEM OTPE3KE

y =0, y'<0, y">=0

OJIHOBPEMEHHO BBITOIHSIOTCS YCIOBUS
BapuanTs! 0TBETOB: (BBIOEpUTE OJIMH IPABUIIBHBIA OTBET, BPEMS 2 MUH)

Bonpoc Ne 4: JTan rpaduk pyHKImm y=17 (x) . \

Torna BepHbI yTBEpKIAEHHUS ...BapuanThl 0TBETOB: (BBIOEPUTE HECKOIBKO MTPABUIIBHBIX
OTBETOB, BPEMs 2 MUH)

1. f”(x)}DHHIE(U;].) 2. f”(x):}ﬂn
3 ') <o pu ¥ € (- 0;0)

5. % =0 _ 1ouxa neperu6a

" :r:E(l;m)

p p

4, x=12 &= 4 __ roukn neperuda

_sindx

. Tt =0
Bonpoc Ne 5: 3nauenue npoussoanoil pyrkumu /X t1 prouke * =Y pasno...

Bonpoc Ne 6: Ha pucynke n3obpaxen rpapux QyHKITH y=r) , 34JJaHHOW Ha MHTEpBaje
(-3;6)

'}-'.i 3
'\ N

fx)<0
Toraa 4rciio UHTEPBAIOB, HA KOTOPBIX , PaBHO ...

Tect "UHTErpaIbLHBIE HCYUCICHUS QYHKIUU OHOU IIEpeMEeHHON"

at

2 o
Bonpoc Ne 1: Unrterpan “¢”+2 paseH ... BapuanTsl 0TBeTOB: (BbIOEpUTE OJIUH MPABUIBHBIN
OTBET, BpEMsI 2 MUH)
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1/2

=2 [2r()r=3, [27(:)es

Bonpoc Ne 2: Ecnn -1 u iz TO UHTETpai -1 paBeH ...

25— x* ”
Bormpoc Ne 3: Jlan unTerpan x . Torna 3amena nepemeHHoii * = 5 €08 npuoauT ero
K BUAY ...

I(4x3 - 2x)Inx dx
Bormpoc Ne 4: Ecnii B HeonpeiIeIeCHHOM HHTETpaJie

u(x) =Inx

, IPUMCHSAA METO

WHTETPUPOBAHUS 10 YACTSAM IOJIOXKHUTb, YTO , TO QyHKLIUS vix) Oyzer paBHa ...

x+1
2z
Bomnpoc Ne 5: [TpaBuiibHy0 paliiOHANBHYIO JPOOH (=43} Moxno MPEACTABUTH B BUJIE CYMMBI

npocTelmux pobeil ¢ HeonpeaeneHHIMU KO3 QUllieHTaMH. . .

J[onk -85 43)ax

Bonpoc Ne 6: Onpenenenusiii nuaTerpan o paBeH...

.lrarcfg 2 rddx

2
Bomnpoc Ne 7: 3uauenne unterpamad 1+ pagmo...

Bonpoc Ne 207: Ilnomans ¢urypsl, u300pa>keHHOM Ha PUCYHKE, ONPEAETISETCS HHTETPATIOM. . .
y 3

/3 y=-2x2+3

A,
_!10 11 X

Bonpoc Ne 8: OnpesiesieHHbII HHTETpall, BRIPAXKAIOIIUI IUIOIIAIb TPEYTOJbHUKA C BEPIIHHAMHE
(0;0); (2;10); (0;10) , IMEET BU]I

3.2 3apanus 1A NPOMEKYTOYHOM aTTeCTAllUH
OK3aMeH
KoHTpoJibHbIE BONIPOCHI K IK3aMEeHY
3 cemecTp

TunoBbie BOIIPOCHI K IK3aMECHY

4 JluddepennmanbHble ypaBHEHUS epBoro nopsiaka. OCHOBHbIE MOHATHS.

5 JluddepennuansHble YpaBHEHUS C pa3JeieHHBIMA U Pa3ICISIOMIMMUCS TTePEMEHHBI-
Mmu. Pemenue 3anaun Komm.
6 OpnHopoanble muddepeHmanbabie ypaBHeHus. Pemenne 3amaun Komm.

7 JuddepenunanbHple ypaBHEHUs B MONHBIX Juddepennunanax. Jluneinsie audde-
peHIMANbHbBIC YpaBHEHHsI TIEPBOTO MopsiaKa. Y paBHeHus beprymm. Pemenne 3anaun
Komm.

8 uddepeHnmanpapie ypaBHEHUsT BTOpOTO nopsiaka. JuddepeHnuansaple ypaBHESHHS
BTOPOTO MOPsKa, JOMYCKAOIINe MOHWKEeHNe Nopsiika. Pemenue 3agaun Komm.
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10

11

12

13

14

15
16
17

18
19
20
21
22
23
24
25
26

27
28

JluneitHple ogHOpOHBIE AU(dEepeHIINATbHBIC YPAaBHEHUS BBICIINX MOPSIKOB C I0-
CTOSTHHBIMH KO3 dunnentamu. Pemenne 3agaun Komn.

JIuHeHbIE HEOAHOPOIHBIC YPABHEHUS BBICIIUX MOPSIKOB C TTOCTOSSHHBIMU KO3 -
LUEHTAMH CO CIELUUAJIbHON MPaBOW YaCThIO.

Cuctemsl quddepeHnaIbHbpIX ypaBHeHU. Perenne cucreM TUHEHHBIX nuddepen-
LHAJIBHBIX YPABHEHUM.

Psinpl. Yucnoseie psiabsl. OCHOBHBIE MOHSTHS. Psijl, cCOCTaBICHHBIN U3 YWIEHOB r€OMET-
PUYECKOM TPOTPECCHUH.

Heo0xoauMelii mMpU3HAK CXOAUMOCTH psiaa. JlOCTaTOYHBIA MPU3HAK PACXOIUMOCTH
psna.

[Ipu3Haku cXO0AUMOCTH PSJOB C MOJOXKHUTEIbHBIMU YjieHaMU (ITPU3HAKU CPABHEHUS,
Hamamb6epa, Kommm, naTerpansabiii). Psan Jupuxie

3HaKonepeMeHHbIe Psiibl. AOCONIIOTHAS U YCIOBHAS CXOIUMOCTD PS/IOB.
3nakouepenyronmecs psaasl. [Ipuznak JleriOnuia.

Psanwr Teitnopa u Maxiiopena. Pasnosxenue sneMeHTapHbIX QyHKIHNA B psaasl Makio-
peHa.

[IpuMeHeHne CTETeHHBIX PAJIOB.

OYHKIMOHAIBHBIE PSABI, 0071aCTh CXOJUMOCTH.

Crenennsie psibl. Teopema Adens. CBOMCTBA CTEIIEHHBIX PSJIOB.

WNHtepBan u paanyc cCXOQUMOCTH CTEIIEHHOTO pAJia.

[Ipunoxxenus psros.

OYHKIMOHAIBHBIE PSAbI, 0071aCTh CXOJUMOCTH.

Crenennsie psasl. Teopema AGens. CBOWCTBa CTETICHHBIX PSIIOB.

WNHTtepBan u paanyc cXOAUMOCTH CTEIIEHHOTO psJa.

[Ipu3Haku cXO0AUMOCTH PSAAOB C MOJOXKHUTEIbHBIMU YWiCHaMH (MPU3HAKH CPABHEHMUS,
Jamambepa, Ko, naterpanbusiii). P Jupuxie.

Tpuronomerpuueckue psanel. Teopema upuxie.

Pasnoxenue ¢pynkuu B psag Oypoe.

Tunoswle JK3aMeHalMOHHbIE 322N

1. BerumcinuTh HeCOOCTBEHHBIN HUHTCrpaJl UJIN JO0Ka3aThb €ro pacxoaAuMOCThb:

: © dx 6 f dx

a) |——, — .

s XIn x 1XVx -1

2. Haiitu nnomaab GUrypel, orpaHU4E€HHON JTMHUSIMHU:

a) Xy=4, X+y-5=0; 6) p=2sin2¢, p>1;
X=t-sint, 1 1

B)

y =1-cost, y 2

== |y>=|
y 2

3. Haittu quny ayru xpusoit 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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