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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 Poccutickoit @eneparuu Ne 922 ot 07.08.2020,
¥ OCHOBHOU MpodeccnoHalbHOM 00pa30oBaTeIbHON IPOrPaMMBbI TIOJTOTOBKU « XUMUYECKas TEX-
HOJIOTHS IPUPOJIHBIX PHEPTOHOCHUTENIEH U YIJIEpOAHBIX MaTepraaoBy mo HampasieHuto 18.03.01
"XUMHUYECKUX TEXHOIOTHI".

[IpakTuueckasi MOArOTOBKA pean3yercsi Ha OCHOBE NMPOPECCHOHATBHBIX CTaHAPTOB:

— 27.046 «CrenualucT 1o ruipOMeTaUTyprHuecKOMY MPOU3BOCTBY TSXKEIIBIX IIBETHBIX
MeTaisioBy. O0o0meHHas TpynoBas GpyHkuusa: B. Opranu3zamnus BbIIOJIHEHUS OCHOBHBIX OIepa-
U mporecca THAPOMETAUTYPTUYECKOT0 POU3BOJCTBA TSKEIBIX LBETHBIX MeTaioB. 0600-
nienHas tpynoBas Gpynkuus: C. Opranuzanusi paboThl oApa3aesieHuil THIPOMETaTypruiecKo-
T'0 MTPOU3BOJICTBA TSKEIIBIX IIBETHBIX METAIIOB,;

— 27.066 «CnenuaiiuctT XMMHYECKOTO aHaJIn3a B MeTaJuTyprumn». O0001IeHHas TPy 10Bast
¢byuknus: B. OcyiiecTBieHre CIOKHBIX XUMHUYECKHX aHAIM30B 0€3 MpeaBapUTEIbHOTO pasjie-
JICHUS] KOMITOHEHTOB B METAJLTyprHYe€CKOM IIPOU3BOJICTBE.

3amaun - Pa3BuTHE HAaBBIKOB MAaTEMATHYECKOT'0 MBIIJICHUS CTYACHTOB.
AUCIUILIMHBI - OBnazieHre METO/I0B UCCIIEAOBAHUS U PEIICHUS MAaTEMAaTUUECKUX 3a/1a4.
- BeipaboTka y CTY/ICHTOB yMEHHUS CAMOCTOSITEIFHO PACIIUPSITh CBOM MaTeMa-
TUYECKHUE 3HAHUA.
- Pa3zBuTHe HaBBIKOB UCIOJIb30BAHUS MAaTEMAaTUYECKHX METOJOB M OCHOB Ma-
TEMAaTUYECKOr0 MOJEIMPOBAHNS B IPAKTUYECKOMN JAESITEIbHOCTH.
OcHoBHBIE Jluneiinas anrebpa. BexropHas anrebpa. AHamuTuueckas reometpusi. Bene-
paszeinsl / TeMBl | gpe B MaTeMATHYCCKUI aHAIIM3. HuddepennnanpHoe ucurciaeHne QyHKIUU
ANRCHHATITAHBI OJIHOW U HECKOJIBKHX TEPEMEHHbBIX. IHTerpaibHOE HCUUCICHHE (DYHKIMU OJI-
Holl nepemenHoi. [IuddepeHnnansHubie ypaBHEHUS.

2 IlepeyeHb MIAHMPYEMBIX Pe3yJbTATOB 00yYeHHUSs MO AUCHHUILINHE (MOIYJIIO),
COOTHECEHHBIX C INIAHNPYEMbIMH Pe3y1bTATAMM 00pa30BaTebHOI MPOrPAMMBI

[Tpouiecc u3ydeHus MUCHUIUIMHBI «MareMaTuka» HampaBlieH Ha (OPMUPOBAHHE CIEAY-
romux komneteHmi B cootBercTBrr ¢ @PI'OC BO u ocHOBHOM 00pa3oBaTelbHOM MporpaMMoi
(Tabmuma 1):

Tabnuna 1 — KoMmnereHum 1 niaaHupyemble pe3yabTaTbl 00ydeHUs 10 JUCLUILINHE

Ko n HaumeHnoBaunue
KOMIIETEHIIUH

[Inanupyemsle pe3yabTaTel 0Oyue-

NupnkaTopsl THOKEHUN
A OpBI 10€ © HUA 10 JUCHUILINHE

OIIK-2. Cnocob6en uc- | OIIK-2.1 3naer maTemartuue- | YMeET BBISBISTH U KIACCUDUITUPO-

TENHHOCTH TPU TOMOIIU Ma-
TEMaTHYeCKHX, (DHU3UYCCKHX,
(UBUKO-XMMHYECKHUX, XUMUYe-
CKHX METOIO0B

OIIK-2.3 Bnanmeer HaBbIKAMU

MOJIb30BaTh MaTeMaTu- | ckue, (Qusnueckue, GU3UKO- | BaTh GU3NUECKUE U XUMHUYECKHE
yeckue, (uU3MUecKHe, | XUMHUYECKHe, XUMHUECKUe Me- | TPOIECCHI, MPOTEKAIOIINe Ha 00h-
(UBUKO-XUMHYECKUE, TOABl JJIA pEIIeHHs 3a7ad | eKTe MPo(ecCHOHATLHON ACSITENb-
XUMHYECKHE  METOJbl | MPOPECCUOHANBHON JesTeNb- | HOCTH,

JUIsT  perieHus  3a7ad | HOCTH peraTh HHXCHEPHBIE 33]1a4H C 110-
npodeccHoHaNbHOM OIIK-2.2 YmeeT pemath 3a7a- | MOIIbIO MAaTEMAaTUYECKOTO armapa-
EeSITENLHOCTHA 9u  1podeCcCHOHANIBHONU Jies- | Ta
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BBIITOJTHEHUSI MaTEeMaTHYECKHX
pacueToB, pU3NYECKUX, (PHU3U-
KO-XMMHUYECKUX, XUMHYECKUX
HKCHEPUMEHTOB JJISl PELICHUs
3am1a4 mpodecCHoHaIbHON Jie-
ATEIBHOCTU

3 MecTo IMCHUILUIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTe/ibHOii MporpaMMsl

Huciumunaa «MaTtematukay» u3ydaercs Ha 1 2 kypce(ax) B 1 2 3 cemecrpe(ax).

JlucuurimHa BXOAMT B cocTtaB Onoka 1 «/lucuurummebl (MOAYNH)» M OTHOCHUTCS K
0a30Boif yacTH.

Jliist OCBOEHHMSI TUCIUTUTUHBI HEOOXOIMMBI 3HAHUs, YMEHUSI, HABBIKU C(HOPMUPOBAHHEIC B
polecce M3y4eHHs Kypca MaTeMaTUKH 001e00pa3oBaTeIbHOM IIKOJHI.

3HaHWs, YMEHUS W HaBbIKH, CQOPMHPOBAHHBIC TMPH HM3YYCHUH JIUCIUTUIMHEI
«Maremarukay, OyayT BOCTpeOOBaHBI MPHU M3YYCHHUH TOCISAYIOMNX TUCIUIUTHH: TCOPUS Be-
POSTHOCTH W MaTeMaTH4ecKas CTaTUCTHKA, CTATHCTUYCCKUE METOJbI OIEHKH TEXHUYECKHX
CPEICTB.

JucuuiuimHa «MareMaTHKa» 4YaCTUYHO pealu3yeTcsl B GopMe MPaKTUYECKON MOATOTOB-
ku. [IpakThdeckasi MOArOTOBKA OPTraHU3YETCs ITyTEM BBIMOJHEHHS JTAOOPATOPHBIX PaboT, BHI-
MOJTHEHUST PacYETHO-TpadUIeCcKOi paboThI.

Hucrumumaa «MaTeMaThKa» B paMKax BOCIHUTATEIIBHONH pabOTHI HampaBlieHa Ha op-
MUPOBaHUE y O0YYArOIIMXCS YMEHHSI CaMOCTOSITEIIbHO MBICIHTB, pa3BUBaeT MpodeccuoHalb-
HBIC YMCHHSI.



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.

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 CEMUHAPCKOT0 TUIA (CEMUHAPBI, TPAKTUYECKUE 3aHATHUS, TTPaAK-
TUKYMBI, JJa0OpaTOpHbIE PabOThI, KOJJIOKBUYMBI 1 HHBIE AaHAJIOTUYHBIE 3a-
HSATHS)

B TOM 4Hclie B (hopMe MPAKTUUYECKON MOTOTOBKU

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 AJIEKTPOHHOW MH()OpMALMOHHO-00pa30BaTeIbHOM cpese
By3a

204

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

35

5 Conep:xkanue JMCHMINIMHBI (MOAYJI51), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam)
€ YKa3aHMeM OTBEJAeHHOr0 Ha HUX KOJIMYeCcTBAa aKaJeMUYeCKHX YacOB M BH/10B

y4eOHoi1 padoThbl

Tabmuua 3 — CTpykTypa U coJiepKaHue AUCHUIUINHBI (MOYJIs)

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

KonrtakTtHas 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-

KonrakTHas padora
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. Perenue cucrem TMHEHHBIX ajl-
re0OpanyecKnx ypaBHEHUH

4*

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

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 BekTOopa. OcHOBHBIE onpeaenenus. [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
CBOMCTBA. BeIpaxkeHue B KOOpIMHATAX.

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 BUbI ypaBHEHUM NPsSMOi
Ha TUIOCKOCTH. Y paBHEHHE 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




HawnMeHoBaHue pa3enoB, TEM U COJCPKAHNE
Marepuaa

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

KonrakTHas padora
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.
OyHKIMOHATBHAS 3aBUCUMOCTh. [ 'paduku oc-
HOBHBIX 3JIEMEHTapHbIX pyHKIUH. O6IacTh
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 BeTM4uHbL. [[oHsTHE HEONIpEeIeIEeHHOCTH.
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 GyHKIHUN 0JHOM epeMeHHOMH

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)

KonrakTHas padora
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)

KonrakTHas padora
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)

KonrakTHas padora

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 psijia. [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)

[Ipn nmnaHUpPOBAHMHM CaAMOCTOSTENHLHON pPabOTHI CTYIEHTY PEKOMEHIYEeTCs PYKOBOJ-
CTBOBAThCS CJIECNYIOIIUM pacipeeIeHHEM YaCOB Ha CaMOCTOSITEIbHYIO paboTy (Tabmuma 4):

Tabnuna 4 — PekomenayemMoe pacnpeiesieHre 9acoB Ha CAMOCTOSITENIbHYIO paboTy

KoMIOHEHTBI CaMOCTOATEIbHON Pa0dOTHI KoanyecTBo yacoB
M3ydeHne TeopeTU4eCKUX pa3iesIoB TUCIMIIINHEI 70
IToaroToBKa K 3aHATUSM CEMHHAPCKOTO THUIIA 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 MJIM MHBIX MaTepUalIoB, HEOOXOIUMBIX IS
OIICHUBAHUS PE3yNbTAaTOB O0y4YeHHUs MO AMCUMIUIMHE (MOIYINI0), MPAaKTUKE XPAaHUTCSA Ha Ka-
benpe-pazpaboryrike B OyMa)kHOM H 3JIEKTPOHHOM BHU/IE.
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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. KoxxeBHukoBa. - 3-e¢ usa., 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:
YueOnoe 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 Obpa3zosanue, 2006; 2003. - 416c.

4. 3umuna, O.B. Bricmias maremaruka: yuebnoe nocobue / O. B. 3umuna, A. M. Kupun-
noB, T. A. CanpaukoBa; [Tox pen. A.M.Kupnmioa. - 3-e usn., ucrp. - M.: ®DUSMATIIUT, 2006.
- 368c.

5. Kysuenos, JI.A. CO0OpHUK 3aJaHUil TIO BBICIICH MaTeMaTUKE (TUIIOBBIE PACUETHI) :
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. 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 crenuanbHocTel / KoMcomonbek-Ha-
Amype: ®I'BOY BIIO «KHAT'Y», 2019. — 55 c.

4. Karanaxxnosa U. H. luddepenunanbupie ucuucneHuss GyHKIUUA OJHON NMEepeMEHHOM:
pabouas TeTpajab M0 MaTeMaTHKe JUIsi HHOCTPAHHBIX CTY/I€HTOB BCEX TEXHUYECKUX CIIEHaIbHO-
creii OObIKHOBEHHBIE U] QepeHranbHble ypaBHeHHs: pabouas TeTpagb 10 MaTeMaTUKe Ui
MHOCTPAHHBIX CTY/AEHTOB BCEX TEXHUYECKHX crenuaibHocTel / Komcomomnbsck-Ha-Amype:
®I'BOY 25 BIIO «KHAI'Y», 2019. — 67 c.

11



5. Karanaxunosa U. H. O0bikHOBeHHBIE nu(depeHnanbHble ypaBHeHU: pabodasi TeT-
panb Mo MaTeMaTHKE Il HHOCTPAHHBIX CTYACHTOB BCEX TEXHMYECKHX crenuainbHocTel / Kom-
comonbckHa-Amype: ®I'bOY BIIO «KHAI'Y», 2019. — 55 c.

8.4 CoBpemennbie mnpodeccuoHATbHbIE 0a3bl JaHHBIX W HH(OPMAINMOHHBIE
CIPaBOYHbIE CHCTEMbI, HCIIOJIb3yeMble MPU OCYIeCTBJIEHNH 00pa30BaTEeIbHOI0
npouecca no JTUCHUIINHE

1 DnexTponno-6ubanoreunas cuctema ZNANIUM.COM. Jlorosop EII 44 Ne 4378 36¢c K3 21
1 2727000769270301000100046311244 ot 13 ampens 2021 r.

2 DnexTpoHHO-O0nbmMoTeunas cucrema [IPRbooks. Jlunensnonnsiii norosop Ne EI144 Ne 44/4 na
MIPEI0CTaBICHUE JOCTYIIA K 3JIEKTPOHHO-O0nOmoreunoit cucreme IPRbooks MK3 21 1
272700076927030100100100036311244 ot 05 deBpans 2021 r.

3 DnekrponHo-oubauoTeunas cucrema eLIBRARY.RU. /loroBop Ne EIT 44 Ne 004/13 Ha oka-
3aHUE YCIyT JOCTYMa K 3JIeKTPOHHBIM n3ganusm NK3
91272700076927030100100150016311000 ot 15 anpens 2019 .

8.5 Ilepeyennb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHHUKALIMOHHOM ceTH
«HHTEepHEeT», HEOOXOAMMBIX /1JIsl OCBOECHHS THCIUIIUHBI (MOIYJIs1)

1 DnexTpoHHo-OubmuoTeunas cucrema ZNANIUM.COM. [Jorosop EIT 44 Ne 003/10 36¢
MK3 191272700076927030100100120016311000 ot 17 ampenst 2019 r.

2 DnekTpoHHO-O0MOMMoTeuHas cucrema IPRbooks. Jluniensnonnsiii joropop Ne EI144 Ne
001/9 ma mpemocraBlieHHWE IOCTyHa K JJIEKTpOHHO-OmOmmoreuHoir cucreme [PRbooks MK3
191272700076927030100100090016311000 ot 27 mapta 2019r.

3 Dnexkrponno-o6ubmmoteunas cuctema eLIBRARY.RU. Jlorosop Ne EIT 44 Ne 004/13 Ha
OKa3aHHe yCIyr JoCTyIa K ANEKTPOHHBIM U3JIAaHUSM HK3
191272700076927030100100150016311000 ot 15 ampenst 2019 r.

8.6 JInneH3noHHoe nmporpaMmmMHoe¢ 06ecneqeﬂne, HCII0JIB3YyEMOE€ IIPpHU
OCyIIECTBJICHUMA 06pa30BaTeJ1bHOFO nmpouecca 1mo TMCuMIIMHE

Tabnuua 5 — IlepeyeHp UCTIONIB3yEMOT0 IPOrPAMMHOr0 00eCeyeHHsI

Haumenoanue [10 PexkBu3NTHI / yCII0BUS HCTIOIB30BAHUS
Microsoft Imagine Premium JIunen3uonHsli gorosop AD223 Ne008/65 ot 11.01.2019
OpenOffice CBo0oHas TULIEH3US, YCIOBHS HCIIOIb30BAHUS 110 CCHUIKE:

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

9 OpraHu3alMOHHO-NeJarornyeckue ycJoBHs

Opranuzanys 00pa3oBaTeIbLHOTO MPOIEcca PErJIAMEHTUPYETCS] YIEOHBIM TIJIAHOM U pac-
nucaHueM y4eOHBIX 3aHATHH. SI3bIK 00ydeHus (TpernogaBaHus) — pyccKuid. [[ns Bcex BUAOB
AyAUTOPHBIX 3aHATHIN aKaJIEMHUYECKHI Yac YCTAHABIMBAECTCS MPOJOJKUTEIHLHOCTRIO 45 MUHYT.

[Ipu dbopmupoBanuy CBOEH MHAMBHIYAIBLHOW 00pa3oBaTENbHON TpaeKTOpHH O0ydaro-
IIUICS IMEET TIPaBO Ha Mepe3adyéT COOTBETCTBYIOMIMX JAUCIUIUINH U MPOPECCHOHATBHBIX MOY-
JIeil, OCBOEHHBIX B MPOIIECcCe MPEANIECTBYIOMIET0 00yUeHus, KOTOPBI 0CBOOOXKIaeT 00ydJaroIe-
rocsi OT HEOOXOJMMOCTH UX TTOBTOPHOT'O OCBOCHHUSI.

9.1 O6pa3oBaTte/ibHbIE TEXHOJIOTHHI

VY4eOHbIil npoliecc MpH MpenoiaBaHui Kypca OCHOBBIBAETCSl Ha MCIOJIb30BaHUM TPaau-
IIUOHHBIX, NTHHOBAIIMOHHBIX M MH(POPMALMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH. TpaauunoH-
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HBIC 06pa30BaTeanLIe TCXHOJIOTHHU MPCACTABJICHBI JICKIIUAMHU U CCMHUHAPCKUMU (HpaKTI/I‘IeCKI/I-
MH) 3aHATHAMU. VIHHOBalMOHHBIE 00pa30BaTe/IbHbIE TEXHOJIOIMH UCIIONIB3YIOTCS B BUJE HMIUPO-
KOTO TIPUMEHEHUS aKTUBHBIX M HHTEPAKTUBHBIX (POPM MpoBeaeHHs 3aHsATUi. HpOpManmonHsie
o0pa3oBaTe/IbHbIE TEXHOJIOIMH PEATU3YIOTCS IYyTEeM AaKTUBU3ALUU CaMOCTOSTENbHON paboThI
CTYZICHTOB B MH(OPMAIIMOHHOH 00pa30BaTeNbHOI cpefe.

9.2 3aHATUA JEeKIUOHHOI0 THIIA

JIEKIMOHHBIN KypC MpEeanojaracT CUCTeMaTU3UPOBAHHOE M3JI0KEHUE OCHOBHBIX BOIPO-
COB y4eOHOr0 IJIaHa.

Ha niepBoii iekumu 1ekTop 00s13aH NpeAYNpPEeaUTh CTYAEHTOB, IPUMEHUTEIBHO K KAaKOMY
06a30BOMY y4eOHHMKY (YUeOHMKAaM, y4eOHBIM TTOCOOUSIM) OyIeT IPOYUTAH KypC.

JIeKIMOHHBIN KypC AODKEH AaBaTh HAMOONBIINKA 00beM HMH(pOpMAIMK M 00ecIeYnBaTh
6onee rirybokoe NOHUMaHKUE Y4eOHBIX BOIPOCOB NP 3HAYUTEIBHO MEHBIIEH 3aTpare BpEMEHH,
4yeM 3TO TpeOyercsi OOJBIIMHCTBY CTYACHTOB Ha CAMOCTOSITENIFHOE H3yYCHHE MaTepHaa.

9.3 3aHATHS CEMHUHAPCKOI0 THIIA

CeMMHApCKUE 3aHATHS IPEICTABIIAIOT COOO0H ETaNN3aluIO JIEKIIHOHHOTO TEOPETHIECKO-
ro MaTepHaia, IPOBOIATCS B IIEJISIX 3aKPEIUICHHS Kypca M OXBAThIBAIOT BCE OCHOBHBIC Pa3/IeIbl.

OcHoBHO# (hOpMOH TPOBECHHUS CEMHHAPOB SBISIETCS 00CYXKIeHHEe Hanboee mpooieM-
HBIX ¥ CJIOKHBIX BOIIPOCOB IO OTACIBHBIM TEMaM, a TaKKe pa3dop NMPUMEPOB U CHTYyaIMid B
ayJIUTOPHBIX YCJIOBUSAX. B 00s3aHHOCTH IMpernojaBaTelisi BXOJAT: OKa3aHHE METOIUYECKOU T10-
MOIIIY ¥ KOHCYJIBTHPOBAHHE CTYJICHTOB MO COOTBETCTBYIOLIMM TeMaM Kypca.

AKTUBHOCTH Ha CCMHUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CIACAYIOIIUM KPUTCPUSAM!

* OTBETHI HA BOIPOCHI, MpeJyIaraeMble MpernojaBaTeliem;

* y4acTHe B JUCKYCCHAIX;

* BBINIOJIHEHHME POCKTHBIX M MHBIX 33/1aHUIA;

* ACCHCTHPOBAHME MPENOABATENIO B IPOBEICHNUN 3aHATHIA.

OtBeT 0IKEH OBITH APTYMEHTUPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIIOKHBIM, COJICPIKATh
CCBIJIKM Ha UICTOYHHKU.

JloKmaapl ¥ ONIOHMPOBAaHHE JOKIAJOB IPOBEPAIOT CTENECHb BIIAJACHHUS TEOPETHYECKUM
MaTepHajioM, a TaK’Ke KOPPEKTHOCTh U CTPOTOCTh PACCYKIICHHH.

OneHrBaHue 3aJaHUM, BBHINOJHEHHBIX Ha CEMHUHAPCKOM 3aHSATHH, BXOAMT B HAKOIUICH-
HYIO OILICHKY.

9.4 CamocTosiTeqibHasA padoTa 00y4ar0IMXCs N0 JMCHUILIHHE (MOLYTI0)

CamocrosTenbHas paboTa CTyIE€HTOB — 3TO NPOLECC aKTUBHOIO, LEJICHAIPABIEHHOTO
nproOpeTeHNs CTYIEHTOM HOBBIX 3HaHUH, yMeHUi 0e3 HEeMoCPeICTBEHHOIO Y4acTHsl Mpernoa-
BaTelsl, XapaKTEepU3YIOIMNCA MPEAMETHON HampaBlIEHHOCTHIO, 3(P(GEKTUBHBIM KOHTPOJIEM U
OLIEHKOM pe3ysbTaToB AESATEIbHOCTH 00YJaIOIerocs.

[{enu camocTOSATENIbHON pabOTHI:

* CUCTEMAaTH3alMs U 3aKPEIUICHUE MTOJIYYEHHBIX TEOPETUUECKUX 3HAHUHN U NMPAKTUYECKUX
YMEHUH CTYJICHTOB;

- yriryOJeHue U pacliuipeHre TEeOPEeTUYECKUX 3HAaHUM;

- (hopMHpOBaHHE YMEHUH HCIOJB30BaTh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIHIO,
CIELUAJIBHYIO JINTEPATYPY;

* pa3BUTHE MMO3HABATEJIBHBIX CIIOCOOHOCTEN, aKTUBHOCTHU CTYJIEHTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

- (hopMHpOBaHHE CaMOCTOSITEIILHOCTH MBIIIJICHHS, TBOPUYECKON MHUIIMATUBBI, CIIOCOOHO-
CTEH K CAaMOPa3BUTHUIO, CAMOCOBEPILIEHCTBOBAHUIO M CAMOPEAIN3aLlUu;

* pa3BUTHE UCCIEA0BATEIbCKUX YMEHHH U aKaIeMUYECKIX HABBIKOB.

CamocrosTenbHas paboTa MOXKET OCYLIECTBIATHCS WHAWBUIYAIBHO WM IPYNIAMH CTY-
JIEHTOB B 3aBUCHUMOCTH OT 1IeJId, 00beMa, YPOBHS CII0)KHOCTH, KOHKPETHOW TEMaTHKHU.
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TexHOMOrHsI OpraHU3aIi CAMOCTOSITEILHON pabOThI CTYJACHTOB BKIIOYACT UCIIOIB30Ba-
HUE HUHPOPMAIIMOHHBIX U MaTePUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaTOB BHEAYIUTOPHON CaMOCTOSATEIHHOW PAaOOTHI CTYJACHTOB MOXET
MIPOXOJNTHh B MUCbMEHHOM, YCTHOHN MJIM CMEIIaHHOU (hopme.

CTyneHThl JOJDKHBI TOIXOJUTh K CaMOCTOSITENIBHONW paboTe Kak K HaWBaKHEUIIEMY
CPEICTBY 3aKpEIUICHUS U Pa3BUTHUSI TEOPETHUUECKUX 3HAHUH, BHIPAOOTKE €MHCTBA B3IJISJIOB HA
OTJICIbHBIC BOMIPOCKHI Kypca, TPHOOPETEHUS ONPEICIICHHBIX HABBIKOB M MCIOIB30BaHUS Mpodec-
CUOHAJILHOW JIUTEPaTypBHI.

9.5 MeToauuyecKkue YKazaHus NJisd oﬁyqamumxca 0 OCBOCHHUIO JUCHMUILIIMHBI

[lpyn WM3ydeHMH AUCHMIUIMHBI OOYYArONIIMMCS 11€71eCOO0Pa3HO BHIMOJHSATH CIETYOIINe
PEKOMEH 1IN

1. 3ydenue y4eOHOM TUCHUILTMHBI JJOJDKHO BECTHCh CUCTEMAaTHYECKU.

2. Ilocne u3yyeHus Kakoro-nubo paszziesna 1mo ydyeOHUKY WIM KOHCIIEKTHBIM MaTepHaiam
PEKOMEHIYETCs 0 MTaMSITH BOCIPOU3BECTH OCHOBHBIE TEPMUHBI, ONIPECICHNUS, IOHATHS pa3Jie-
na.

3. Ocoboe BHMMAaHUE ClIeAYeT YAEIUTh BBIIOJIHEHUIO OTYETOB 110 MPAKTUYECKUM 3aHATH-
SIM ¥ HHJJMBHTyaTbHBIM KOMIUIEKCHBIM 33JJaHUSIM Ha CAMOCTOSATENIBHYIO paboTy.

4. Bcs TemaTuka BOIPOCOB, U3y4aeMBIX CaMOCTOSITENBHO, 33/1a€TCsl HA JIGKLIUAX IPero-
naBaresneM. VM ke 1aroTcs HCTOYHHKH (B MEPBYIO OYepe/ib BHOBb M3aHHBIC B MEPHOANYECKON
Hay4YHOH JIUTEpaType) Ui OoJiee JeTaIbHOTO IIOHUMaHHS BOIIPOCOB, 03BYYEHHBIX Ha JICKIIUH.

[Ipu camocTosTensHON TPOPabOTKE Kypca 00yJaromuecs T0JKHBIL:

* IPOCMATPHUBATh OCHOBHBIE OIPECICHUS U (DaKThI;

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

* U3YYUTHh PEKOMEHIOBaHHYIO JIUTEPATYPY, COCTABIAThH TE3UChHI, aHHOTAIIMH U KOHCIICKTHI
HanOoJee BaKHBIX MOMEHTOB;

* CAMOCTOSITEJILHO BBIMIOJIHATH 33/1aHUs1, AaHAIOTUYHBIE MTPeIaraéMbIM Ha 3aHATHAX;

* ICTIONIb30BATh ISl CAMOIIPOBEPKU MaTepHaibl OH/IA OIICHOYHBIX CPE/ICTB.

1. MeToanueckne yKa3anus pu padore HaJ KOHCIIEKTOM JICKIIHH

B xo1e neKInoHHbBIX 3aHATUN HEOOXOAMMO BECTH KOHCHEKTHPOBAaHUE yueOHOro MaTepua-
na. OOpaiath BHUMaHUE Ha KaTeropuu, pOpMyIupOBKH, PACKPHIBAIOIIUE COJIEPKAHUE T€X WU
MHBIX SIBJIEHUH U IPOIECCOB, HAyYHbIE BBIBOJBI U MPAKTUUECKUE PEKOMEHIAIINH, TTOJIO0KHUTEIN b-
HBI OMBIT B OPaTOPCKOM HCKyccTBe. JKenaTenbHO OCTaBUTh B pabOYMX KOHCIEKTaxX MOJjs, Ha
KOTOpBIX JeNaTh MOMETKH U3 PEKOMEHJIOBAaHHOW JHMTEpaTyphl, JAOMOJHSIOIINE MaTepuall Mpo-
CJIyIIAHHOM JIEKLIMH, a TaKXKe MOJAYEPKUBAIOIINE O0COOYI0 BaXXHOCTh TE€X WMJIM MHBIX TEOpeTHYe-
CKUX TOJIOKEHUH. 3a/1aBaTh MpenojaBaTelll0 YTOUHSIOUINE BOIIPOCH C LENIbI0 YSICHEHUS Teope-
TUYECKUX MOJIOKEHNUH, Pa3pELIeHHs] CIIOPHBIX CUTYallul U T.1.

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

Haunnate Hamo ¢ n3ydeHHs] peKOMEHJOBaHHOM nTeparypbl. Heo0XoauMo NOMHHTH, YTO
Ha JIEKIIMM OOBIYHO pAacCMaTpHUBAETCS HE BECh MaTepHall, a TOJbKO ero yacTb. OcTalbHas ero
4acTh BOCIIOJIHSIETCS B IIPOLIECCE CaMOCTOSITENbHOM paboThl. B cBsi3u ¢ 3TUM padoTa ¢ peKOMEeH-
JTIOBaHHOW JUTeparypoil obs3aTenbHa. Ocoboe BHUMaHUE NPU 3TOM HEO0O0XOAWMO OOpaTHTh Ha
CoJlep’)KaHHWE OCHOBHBIX TOJIOKEHHH W BBIBOJOB, OOBSCHEHHE SBIEHUN U (DAKTOB, YsSCHEHUE
IIPAKTUYECKOTIO MPHIJIOKEHNS pacCMaTpUBAaEMBbIX TEOPETMUECKUX BONPOCOB. B mponecce 3toit
paboThl HEOOXOAMMO CTPEMHTHCSI MOHATH M 3alIOMHUTH OCHOBHBIE IOJIOKEHUS paccMaTpuBae-
MOT0 MaTepuaia, MIpUMepHl, MOSCHSIIOIIUE €ro, a TaAKXKe Pa3o0paThCs B WIUTIOCTPATUBHOM Mate-
puase... u T.1.

3. Meroanyeckue yKa3aHHs 110 BbINIOJTHEHUIO KYPCOBOil padoThI
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Teopernueckass yacTb KypcoBOM paOOTHI BBIMOJHAETCS MO YCTAaHOBJICHHBIM TeMaM C HC-
MOJIb30BaHUEM MPAKTHYECKUX MaTeprasioB. K kKaxmoil Teme KypcoBOil paOOThl pEKOMEHIYETCS
NPUMEPHBINA MepeueHb y3JI0BBIX BOMPOCOB, CIIMCOK HEOOXOAUMOM uTepaTyphl. M3mnaras Bompo-
CBbl TEMBI, CIIEZIyeT CTPOro MpuAepKUBaThCs MiaHa. PaboTa He MO/KHA MPEACTaBIATh MepecKas
OTJENBHBIX TJaB yueOHHKa Wiu ydeOHoro nmocobus. Heo0XoauMo H3510KUTh COOCTBEHHBIE CO-
0o0pakeHHs MO CYIIECTBY M3JIaraeéMbIX BOIIPOCOB, BHECTU CBOM MpeiioxeHus. OO0miue noaoxe-
HUS OOJIZKHBI 6BITL MNOAKPCIJICHBI U IMOSACHCHBI KOHKPCTHBIMH IMPUMCPAMMU. HM3naraemeiii mare-
pHall Ipy HEOOXOAUMOCTH CIIeAYeT MPOMLIIOCTPUPOBATh TAONIUIIAMU, CXEMaMH, IMarpaMMaMy U
T.J.

5. Meroauyeckue YKa3aHUs M0 BHINIOJHEHUIO KOHTPOJIbHOI padoThI

HOI[I‘OTOBKy Haa0 HAYMHATB C MOBTOPCHUA TUIIOBBIX 3a4a4, paCCMAaTPpUBACMbIX Ha JICKIIUAX
U TPAaKTUYECKUX 3aHATHUSIX, MPOYTEHUIO JIEKIUIl U TOMOIHUTEIbHON auTeparypsl. Heobxoanumo
IIOMHUTb, YTO Ha KOHTPOJIBHOM paboTe 0OBIYHO MPEJIaratoTcs AJs pEIIeHus TUIIOBbIE 3a1aun. B
CBSI3HM C ATHM paboTa ¢ peKOMEHJOBAHHON juTeparypoi obsi3aTenbHa. Ocoboe BHUMaHUE MPH
3TOM HEOOXOAMMO OOpaTUTh Ha COAEP)KaHUE OCHOBHBIX IOJIOKEHHH M BBIBOJOB, OOBICHEHHE
ABJICHUN U (DAKTOB, ysICHEHHE MPAKTUYECKOTO MPUIIOKEHUSI PACCMATPUBAEMBIX TEOPETHUYECKHUX
BONIPOCOB. B mporiecce 31oit paboThl HEOOXOIUMO CTPEMHUTHCS MOHITHh U 3aIOMHUTH OCHOBHBIE
MOJIOKEHUS M3y4aeMoro Marepualia, MpuMephl, MOACHAIOIINE ero, a TaKXkKe pa3o0parbcs B WII-
JIOCTPATUBHOM MaTepHale.

10 Onucanue MaTepuaIbHO-TEXHUYECKOT0 o0ecredeHusi, He0OX0TMMOro sl
ocyuiecTBJIeHHs 00pa30BaTEIbHOIO NMPoIecca Mo JUCHUIINHE (MOYJII0)

10.1 Yue6Ho-1200paTOpHOE 000pYy/I0BaAHHE
OtcyrcTBYyeT
10.2 Texunyeckue U 3J1eKTPOHHbIE CPEACTBA 00yYeHUS

[Tpu ipoBeICHUY 3aHATUN HCIIOJIB3YETCSl ayAUTOPHsI, 000pyIOBaHHAS MTPOSKTOPOM (CTa-
[IMOHAPHBIM WJIM TIEPEHOCHBIM) ISl OTOOpaXkeHus mpe3eHTanuii. Kpome Toro, mpu mpoBeneHUN
JIEKIMN ¥ TPAKTUYECKUX 3aHATHI HEOOXOMM KOMITBIOTEDP C YCTAaHOBJICHHBIM Ha HEM Opay3epom
U TIPOTpaMMHBIM 00eCTiedYeHHEM I IEMOHCTPAIIMH MTPE3ECHTAIIHA.

11 NuLbIe cBeneHus

MeToauuecKkue PECKOMEHIAMHA 10 oﬁyqeﬂmo JuI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTSsIMH 3/10POBbS U HHBAJIU/A0B

OcBoeHNe NUCHUILIMHBI 00YYarOIMMHUCS ¢ OTPaHUYEHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS
MOJKET OBITh OPraHW30BAHO KaK COBMECTHO C JAPYTUMHU OOYYaIOLUIMMHCS, TaK U B OTAEIBHBIX
rpynmnax. [Ipennonaratorcs cnenuanbHble YCIOBHS ISl OTy4eHUs] 00pa3oBaHus 00y4aronMMu-
Csl C OrPaHUYEHHBIMHU BO3MOKHOCTSIMU 3/10POBbSL.

ITpodeccopcko-nienarornyeckuif cocTaB 3HAKOMUTCSI C TICHUXOJIOT0-(pU3UOTOTHUECKUMHU
OCOOEHHOCTSIMU O0YYaroIMXCcs MHBAJIKUJIOB U JIMI[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pO-
Bbs, UHJIMBUyaJbHBIMU MPOTrpaMMaMH peadMInTaluu WHBaINAOB (npu Hamuuuu). [Ipun HEoO-
XOJIMMOCTH OCYILECTBIISETCS JOMOJHUTEIbHAS MOAJEPKKA IIPENOAABAHNS ThIOTOPAMHU, TICHUXO-
JIoTaMH, COI[MAJIbHBIMU paOOTHUKAMU, MPOIIEIIIMMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cootBercTBHM ¢ MeTOIMYECKMMHU peKkoMeHAanussMu MunoopHayku P® (yTB. 8 anpens
2014 r. N AK-44/058BH) B Kypce MpEIOJIaraeTcs MCIOIb30BaTh COIMATbHO-aKTHUBHBIE U Pe-
(iiekcuBHBIE METOIbI 00YUEHUS], TEXHOJIOTMH COILIMOKYJIBTYPHON peadMIUTALUU C LEeNbI0 OKa3a-
HUS TIOMOIIM B YCTAaHOBJIEHUH IMOJIHOIICHHBIX MEXJINYHOCTHBIX OTHOLLIEHUH C APYTUMU CTY/IEH-
TaMH, CO3JJaHUU KOM(pOPTHOTO MCUXOJIOTHYECKOT0 KIMMara B cTyeHdeckoil rpymnne. [Togbop u
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pa3paboTka y4yeOHBIX MaTepHaJOB MPOU3BOAATCSA C YYETOM INPEAOCTABICHHS MaTepuana B pas-
JUYHBIX (hopMax: ayauadbHON, BU3YaJIbHOW, C HCIOJIB30BAHUEM CHELMAIBbHBIX TEXHMUYECKUX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenne nucuumnesl Junamu ¢ OB3 ocyiecTBisieTcs ¢ UCHOIb30BaHUEM CPENCTB
00y4yeHHs OOIIETO M CIEeHUAIBHOTO Ha3HAaYeHUs (IEPCOHAIBHOTO M KOJUIEKTUBHOTO HCIIOJIB30-
BaHUs). MarepuanbHO-TEXHUUYECKOE 00ecrieueHue MpeyCMaTpUBaeT MPUCIIOCO0IEHHE ayIUTO-
puil k Hyxzam iun ¢ OB3.

dopma npoBeeHUs aTTEeCTAlUU Js CTYJCHTOB-UHBAJIUAOB YCTAHABIUBACTCA C YYETOM
WHANBUAYAIBHBIX TICUX0opu3ndeckux ocobennocrei. s crynenroB ¢ OB3 mpexycmarpuBaet-
cs1 1ocTymnHas popma IpeloCTaBIeHUs 3a1aHUH OLIEHOUHBIX CPE/ICTB, & UMEHHO:

* B TICYATHOM WM OJIEKTPOHHOH ¢opme (ig ALl € HAPYWICHUSIMHU OIOPHO-
JIBUTATEJILHOTO amapara);

* B TICYaTHOH (hopMe MITH IEKTPOHHOU (popMe C YBEIMUYSHHBIM IPU(PTOM B KOHTPACTHO-
CTbIO (IUIs1 JIML] C HAPYILIEHUSMHU CIIyXa, peuu, 3pEeHus);

* METOIOM YTEHHS aCCHCTEHTOM 3a/IaHUs BCIYX (IS JIUI C HAPYIICHUSMH 3PEHUS).

CryneHTaM ¢ MHBAJUAHOCTBIO YBEIMUYUBAETCSA BPEMs Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. [l TakuX CTYIEHTOB IpeAyCcMaTpHBAETCs AOCTYIHast popma mpeaocTas-
JIEHUsl OTBETOB HA 3a/1aHUs, @ UMEHHO:

* IMCbMEHHO Ha OyMare Miu HaOOpOM OTBETOB HAa KOMIIBIOTEPE (ISl JIUIL] C HAPYLICHU -
MU CIlyXa, peuH);

- BBIOOPOM OTBETA U3 BO3MOXKHBIX BAPHAHTOB C MCIIOJIb30BAHUEM YCIIYT acCCHCTEHTa (IS
JIMIL ¢ HAPYIICHUSIMHU OIIOPHO-/ABUraTEIbHOIO aniapara);

* YCTHO (7151 TUIT ¢ HAPYIICHUSIMU 3PEHUS, OMTOPHO-ABUTATEILHOTO amlapara).

ITpu HeoOXxoaMMOCTH JUIsl 00YYarOIUXCs ¢ MHBAJIMIHOCTBIO MPOLEAYpa OLICHUBAHUS pe-
3yJITATOB O0YUYEHHSI MOKET MMPOBOJIUTHCS B HECKOJIBKO 3TAIIOB.
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[Tpunoxenue 1

®OH/JI OHEHOYHbBIX CPEI[CTB2
10 AMCIHILINHE

MaremaTuka
Harmnpasnenue moaroToBku 18.03.01 "Xumunueckas TexHonorus"
HampasnenHnocts (mpoduib) Texnonozcuu nepepabomu NOJNE3HLIX UCKONAEMBIX U U38eHe-
00pa30BaTeILHON IPOTPAMMBI | HUsL OPA2OYEHHBIX MEMAILI08
KBanudukanus BeITyCKHUKA baxanasp
I'ox Hayasa MOATOTOBKHU 2021
(no yueoHomy niawny)
®opma 00yueHus OyHas
TexHonorus 00y4eHus MPaoUYUOHHAS
Kypc Cemectp TpynoeMKoCTs, 3.€.
12 123 12
Bun mpoMexxyTouHOM aTTecTanuu Ob6ecnieunBaroliee Moapas3aeeHue
3auem c oyenkou, 3auem ¢ oyeHKoU Kagpeopa «IIM — Ipuxnaounas mamemamuxay
Dxzamer,

’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 kadeape B OyMakHOM U 3JIEKTPOHHOM BH/IE.
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Tabmuua 1 — KomnereHuy u miiaHupyeMble pe3ynbTaThl 00

CHU 11O MPAKTUKC

Kox n HaumenoBauue
KOMIIETEHIINHU

Nuaukatopbl JOCTUXEHUN

[Inanupyemble pe3yiabTaThl 00yye-

HUA 110 JUCHUITIINHE

OIIK-2. Crioco6eH uc-
[10JIb30BaTh MaTEMaTH-
yeckue, pusnueckue,
(U3UKO-XUMHUYECKHE,
XUMHUYECKHE METOIbI
JUTSL pEIICHUS 33129
po(heCcCHOHATILHOM
JIEATCILHOCTH

OIIK-2.1 3naetr MmatemMaTuye- YMeeT BBISBIIATh U KJIIACCU(PHUITUPO-
ckue, pusznyeckue, Pu3uKo- BaTh (PM3MUECKUE U XUMUICCKUE
XUMHUYECKHE, XUMUYECKUE Me- | TPOIECCHI, MPOTEKAIOIINE Ha 00b-
TOJBI JUIsl peLIeHUs 3a/1a4 eKTe Mpo(heCCHOHATFHON IesATElb-
npodeccuoHaNbHOM esTeNlb- | HOCTH,

HOCTH peraTh MHXEHEPHbIE 33J1a4H C 110-

OIIK-2.2 YmMeer pemaTh 3a/1a- | MOIIbIO MAaTEMAaTHYECKOTO armapa-

91 Ipo(heCCUOHATLHON J1esi- Ta
TEJILHOCTH TPH ITIOMOIIIH Ma-
TEMaTHYECKHUX, PU3NIECKUX,
(UBNKO-XUMHUYECKUX, XUMHYE-
CKHX METOJ/IOB

OIIK-2.3 Biazeer HaBBIKAaMU
BBITIOJTHEHUST MATEMAaTHICCKUX
pacdeToB, pusnyeckux, husu-
KO-XHUMHUYECKUX, XUMUICCKUX
IKCIEPUMEHTOB JIJISl PEIICHUS
3a11a4 mpodecCHOHATBHOM Jie-
STEJIBHOCTH

Tabmuna 2 — [Macriopt GoH/1a OIICHOYHBIX CPEJICTB

Kontposmpyemsie ®opmupyemas | HammenoBanue
pasneiibl (TeMbl) KOMIIeTeHIUs OLIEHOYHOT0 IMoka3aTe/u oleHKH
AUCHUILINHBI cpelacTBa

Jluneiinas aaredpa OIlK-2.1 Pacuerno- JleMOHCTpUpYET TMpaKTHUYe-
rpaduueckas | CKOe HUCIOJB30BaHUE MaTe-
paborta MaTUYECKHX METOJIOB U aHa-
JUTHYECKUX aNTOPUTMOB ISt

aHaJIM3a 3a/1a4y
BekTopHas anreopa OIlK-2.1 Kontponbnast | JIeMOHCTpUpYyeT MpaKkTH4e-
pabota CKO€ HCIOJIb30BaHUE MaTe-
MaTHYECKUX METOJOB M aHa-
JUTHYECKUX aNTOPUTMOB IS

aHaJIM3a 3a/1a4y
AHaJuTHYecKasi reoMeT- OIlK-2.1 Tect OcyiecTBisieT BHIOOp Mate-
pus MaTHYECKHX Omepanuid U
AQHAJTMTHYECKUX aJITOPUTMOB
JUI pelleHHs] TeKylled Ma-

TEMAaTHYECKOU 3aJaun

MuddepeHunanbHoe HC- OIIK-2.2 PacuetHo- JleMOHCTpUpYeT MpaKTUye-
yucjenne GyHKIHUH O/1- rpadudeckasi | CKO€ HCIIONb30BaHUE MaTe-
HOJi epeMeHHOoI pabota MaTHYECKUX METOJIOB U aHa-
JATHYECKUX AITOPUTMOB JIJIS

aHayM3a 3a/1a4
Ipenea pyHkuuu OIIK-2.2 KonTponbHas | JleMOHCTpUpyeT mpakTuye-
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pabora CKOE HCIIONb30BaHUE MaTe-
MaTHUYE€CKHX METOJIOB U aHa-
JUTHYECKUX AITOPUTMOB JJIst
aHaJIM3a 3a/1a4y
NuddepeHunanbHoe HC- OIIK-2.2 Tect OcymiecTBisieT BBIOOp Mate-
yucjaeHne GyHKIUM 01~ MAaTUYECKUX ONEpauuid U
HOJ MepeMeHHOoi AQHAIUTUYECKUX aJITOPUTMOB
JUIsL pElIeHUs TeKyIlleHd Ma-
TEMaTHUYeCKOH 3a7auun
HHuTerpaabHoe ucumncJie- OIIK-2.3 Pacuetno- JleMOHCTpUpYET MpaKTUYe-
HHMe QYHKIIUM OHOIi me- rpaduyeckas | CKOe HUCIOJB30BaHUE MaTe-
peMeHHOI pabora MaTHYECKUX METOJIOB U aHa-
JUTHYECKUX AITOPUTMOB JJIst
aHaJIM3a 3a/1a4y
AudPepenunanbubie OIIK-2.3 KonTponbHas | JleMOHCTpHpyeT mNpakTHye-
YPaBHeHHS paboTta CKOE HCIIOIb30BaHUE MaTe-
MaTHYECKHX METOIOB W aHa-
JUTHYECKUX ANTOPUTMOB JJIs
aHaJIM3a 3a/1a4y
HNHuTerpanbHblie ncHUC- OIIK-2.3 Tect OcymiecTBisieT BBIOOp MaTe-
JieHusl PyHKIMHU OTHOM MaTHYECKHX Omepanuil U
nepeMeHHOI AQHATTMTHYECKUX aJTOPUTMOB
JUIS pelleHHs] TeKylled Ma-
TEMAaTUYECKOW 3aa4u

1 Meroanyeckue MaTepHuaJibl, ONpe/e/siiolue MPoleIypbl OlleHUBAHUSA 3HAHMIA,
YMeHH I, HABBIKOB U (MJIM) ONbITA AeTEJIbHOCTH, XaPAKTEPU3YIOLIMeE MPOLece

(opMupoBaHNs KOMIIETEHUIM A

Meroanueckue Matepuaisl, ONPEACIAIONIME TPOLEIyphl OLEHUBAHNUS 3HAHUM, YMEHUH,
HaBBIKOB U (MJIM) OMBITA EATEILHOCTH, IPEACTABICHbI B BUJIE TEXHOJIOTMUECKONW KapThl TUCIIHU-

IUTMHBI (Tabnuna 3).

Tabnuna 3 — TexHonoruueckas Kapra

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

IIpomesrxcymounaa ammecmayus 6 popme 3auem c ouenkoi

1 PacuerHo-
rpaduueckas  pa-
bora

8 Henens

15 6ainos

B CPOK.

15 6amnoB - CTyJIeHT MOIHOCTHIO BBITOIHMI
3aJjaHUe KOHTPOJBbHOW paboThI, MOKazal OT-
JMYHBIE YMECHUS U HAaBBIKH B PaMKaxX yCBOEH-
HOTO y4eOHOTO MaTrepuana, KOHTPOJbHAS pa-
6oTta oopmiIeHa aKKypaTHO OT PYKH B COOT-
BETCTBHH C IPEABSABISICMBIMH TPEOOBaHUAMH,

10 6amnoB - CTyA€HT MOJHOCTHIO BBITIOTHUII
3a/laHre KOHTPOJBHOM paboOThI OT PYKH, TOKa-
3aJ1 XOpOIIINEe YMCHHS 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 6aymoB - CTyIEHT IMOJHOCTBHIO BBITTOJHUI
3aJaHie KOHTPOJBHOM pabOTBI T PYKH, HO
JIOMTYCTHJI CYIICCTBEHHBIC HETOYHOCTH U T'PY-
ObIc OIMOKM, HE TIPOSIBUI YMCHUSI TIPABUIILHO
HWHTEPIPETUPOBATH MOJYYCHHBIC 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€ HECIOCOOEH IOSICHUTD I10-
JyYEHHBIH pe3ynbTaT, paboTa MpeocTaBlicHa
B DJICKTPOHHOM BapHaHTE.

Konrposisnas
pabota

14 nenens

15 6amnos

15 6amnoB - CTYJACHT MOJHOCTHIO BBITIOIHUI
3aJjaHue KOHTPOJBHOW paboThl, MOKa3an OT-
JIMYHBIE YMCHUS U HaBBIKA B PaMKaxX yCBOECH-
HOTo y4eOHOro Marepuaja, KOHTPOJIbHAsl pa-
60oTa oopmIleHa aKKypaTHO OT PYKH B COOT-
BETCTBHH C MPEAbSABISIEMBIMH TPEOOBaHUSIMH,
B CPOK.

10 6amroB - CTyIEHT MOJHOCTBHIO BBITIOTHHI
3aaHre KOHTPOJIBHOM paboTHI OT PYKH, ITOKa-
3aJ1 XOpOIIINe YMCHHS HABBIKA B paMKaX yCBO-
€HHOTO y4eOHOro MaTepuana, HO HE CMOT
000CHOBATh ONTUMAIBFHOCTh IPEITIOKCHHOTO
pelIeHus, TOMyLIeHbI O/IHA WIIH JIB€ HETOYHO-
CTH, €CTh HEAOCTATKH B O(QOPMIICHHH KOH-
TPONBHOW pPabOTH, KOHTPOJbHAs paboTa
odopmileHa akKypaTHO OT PYKH.

5 6amnoB - CTyIEHT MOJHOCTHIO BBITIOJHUI
3ajaHie KOHTPOJBHOW pabOTHI T pPYKH, HO
JIOITyCTHJI CYIIECTBEHHBIE HETOYHOCTH H TPY-
Oble OMMOKH, HE TIPOSIBHII YMEHHUSI TIPAaBUIIBHO
MHTEPIPETHUPOBATH MOyYCHHBIC PE3YNbTaTHI,
KayecTBO O(OPMIICHUST KOHTPOIBHOH PabOTHI
AMEET HEIOCTATOYHBI YPOBEHb, KOHTPOIb-
Hast paboTa ohopMIiIeHa aKKypaTHO OT PYKH.

0 6amnoB - CTyJIEHT HE MOJIHOCTHIO BBITIOJTHUI
3aJjaHie KOHTPOJBHONH pabOThl, MPH 3TOM
IIPOSIBUJI HEJOCTATOUHBIM YPOBEHb YMEHUH U
HaBBIKOB, a TaK)Ke HECNIOCOOEH MOSICHUTH I10-
Jy4eHHBIH pe3ynbTaT, paboTa mpeaocTaBlieHa
B DJICKTPOHHOM BapHaHTe.

Tect

10 Henens

10 6ayoB

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

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

5 GamioB - 61-70% npaBUIBHBIX OTBETOB —
CpeAHUIl ypOBEHb 3HAHWUW, YMEHHMU U HaBbI-
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Haumenona-

Ixana
HHE Cpoxku —— Kpurepun
OLICHOYHOTI'0 BBINNIOJIHCHUSA —_— OllCHUBAaHUA
cpeacTBa

KOB;
3 Oamma - 51-60% mnpaBWIBHBIX OTBETOB —
HU3KHUM YPOBEHb 3HAHUM, YMEHU U HaBBIKOB;
0 6amnoB - 0-50% mpaBUIBHBEIX OTBETOB —
O4YCHb HM3KMA YpPOBEHb 3HAHUW, YMEHHH U
HABBIKOB; co0eceloBaHNe He MPONHICHO

Texymuii KOHTPOJIb: - 40 6amroB -

OKk3aMeH - 60 6amoB

HUTOIO: - 100 6annos

KpnTepnn OLICHKHU pe3yjabTaToOB oﬁyqemm o JTMCHMIIINHE:

0 — 64 % oT MakCUMaJBbHO BO3MOXKHOI CYMMBI OAJIJIOB — «HEYOBJICTBOPUTEIHHOY»

(HeOCTaTOYHBIN

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

65 — 74 % OT MaKCHUMaJIbHO BO3MOKHOI CyMMBI OaJIIIOB — «yIOBIETBOPHTEIHHO)

MAaJIbHBINA) YPOBCHB);

(ToporoBsIit (MUHH-

75 — 84 % 0T MakCHMaJIbHO BO3MOXKHOI CyMMBI OaJIIIOB — «XOPOLIOY» (CPEAHUH yPOBEHB);
85 — 100 % oT MakcHMaJIbHO BO3MOYKHOH CYMMBI 0aJJIOB — «OTIIMYHOY (BBICOKHI (MAKCHMAIBHBIN) YPOBEHB)

2 cemecTp

Ilpomesicymounas ammecmayus 6 popme 3auem c oyeHKou

9 menens

15 6amnos

15 6amnoB - CTYJACHT MOJHOCTHIO BBITIOIHHI
3aJjaHue KOHTPOJBHOW paboThl, MOKa3aa OT-
JMYHBIE YMCHHS U HAaBBIKM B PaMKax YCBOCH-
HOro y4eOHOTO MaTephaia, KOHTPOJbHAS pa-
06oTa odopmIleHa aKKypaTHO OT PYKH B COOT-
BETCTBHH C TPEABSIBIACMBIME TPEOOBaHUAMH,
B CPOK.

10 6amnoB - CTYJACHT MOJHOCTHIO BBITIOIHUI
3aJjaHue KOHTPOJIbHOI paboThl OT PyKH, TTOKa-
3aJ1 XOpOILKe yMEHHs HaBbIKK B paMKaxX yCBO-
€HHOro y4eOHOTO MaTepuana, HO HE CMOT
000CHOBaTh ONTHMAJIBHOCTh HPEIIOKEHHOTO
pelIeHusl, TOMyLIIeHbI O/IHA WIIH JIB€ HETOYHO-
CTH, €CTh HEJOCTAaTKH B O(OPMIICHHH KOH-
TPOJNBHOW pPabOTBI, KOHTPOJNBHAs paboTa
odopMIIeHa aKKYpaTHO OT PYKH.

5 6ammoB - CTyAEHT IMOJHOCTHIO BEITIONHIIT
3aJjaHie KOHTPOJBHOW pabOTHI T PYKH, HO
JIOITyCTHII CYIIECTBEHHBIE HETOYHOCTH H TPY-
Oble OIMOKHU, HE IPOSBUI YMEHHS IPaBUIIBHO
UHTEPIPETHPOBATh IOJY4YEHHbIE PE3YNIbTAThI,
Ka4ecTBO O(OPMIICHUS] KOHTPOJILHOH paboThI
UMEEeT HEJOCTATOYHBIH YPOBEHb, KOHTPOJIb-
Has paboTa oopMIIeHa aKKYPaTHO OT PYKH.

0 6amwtoB - CTyIEHT HE TIOTHOCTEIO BHITTOJTHIIT
3aJjaHie KOHTPOIBHOH pabOTHL, MPH 3TOM
MIPOSIBIII HEJIOCTATOYHBIA YPOBEHb YMEHHUHA H
HABBIKOB, a TAKXXE HECIOCOOCH MOSCHUTH TI0-
JTy4eHHBIH pe3ynbTaT, paboTa mpepocTaBlieHa
B DJICKTPOHHOM BapHaHTe.

1 PacuyeTtHO-
rpadpudeckas  pa-
bora

2 KourponbHas
pabota

15 Henens

15 GamioB

15 6amnoB - CTYICHT MOJHOCTBHIO BBITIOTHHI
3aJaHle KOHTPOJILHOW paboTHI, MOKa3ayl OT-
JMYHBIE YMEHHS U HAaBBIKM B PAMKax YCBOGH-
HOTO y4eOHOTO MaTrepuana, KOHTPOJbHAS pa-
6oTta oopmIiIeHa aKKypaTHO OT PYKH B COOT-
BETCTBHH C IPEABABISICMBIMH TPEOOBaHUAMH,
B CPOK.

10 6amioB - CTyJIeHT IOJIHOCTHIO BBIITOJIHMII
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HaumeHoBa-
HHE
OI[EHOYHOI'0
cpeacTBa

Cpoxku
BbINOJTHEHH S

HIxana
OLICHUBA-
HUA

Kpurepun
OlleHHBAHUS

3aJlaHie KOHTPOJIBHOI pabOTHI OT PYKH, MTOKa-
3aJ1 XOPOIIINE YMCHHS HABBIKH B PAMKaX yCBO-
€HHOTO y4eOHOro MaTepuaia, HO HE CMOT
000CHOBATH ONTUMAIBFHOCTh IPEAJIOKESHHOTO
peleHns, JOMyIIeHBI OTHA WM IBE HETOYHO-
CTH, €CThb HEJOCTaTKH B O(OPMIICHHH KOH-
TPONBHOW pPabOTB, KOHTPOJNBHAs padoTa
oopMIIeHa aKKYPaTHO OT PYKH.

5 6ammoB - CTyAEHT MOJHOCTHIO BBITIONHHUII
3alaHie KOHTPOJBHOM pabOThI T PYKH, HO
JIOMTYCTHJI CYIICCTBEHHBIC HETOYHOCTH U TPY-
Oblc OIIMOKHU, HE TIPOSIBHI YMEHUS TPABUIILHO
HHTEPIPETUPOBATH MONYYCHHBIC PE3YJIbTaTHI,
Ka4yecTBO O(GOPMIICHUS KOHTPOJIBHON PabOThI
AMEeT HEeNOCTATOYHBI YPOBEHb, KOHTPOIB-
Has paboTa opopMIIeHa aKKypaTHO OT PYKH.

0 6amtoB - CTyIEeHT He TIOJTHOCTBHIO BHITTOJTHII
3aJaHie KOHTPOINBHON pabOTHL, MPHU ITOM
MIPOSIBIII HEJOCTATOYHBIH YPOBCHb YMCHHUHA H
HaBBIKOB, a TAKXKE HECIIOCOOCH MOSCHUTH I10-
Jy4eHHBIH pe3ynbTaT, paboTa mpeaocTaBiIcHa
B 3JICKTPOHHOM BapHaHTe.

3 Tect

16 nenenst

10 6amnoB

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

8 6ayoB - 71-90% % MHpaBUIBHBIX OTBETOB —
JIOCTaTOYHO BHICOKWI YpOBEHb 3HAHHH, yMe-
HHUH M HaBBIKOB;

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

3 Oamma - 51-60% mnpaBWIBHBIX OTBETOB —
HU3KUW YpOBEHb 3HAHWM, YMEHUN U HABBIKOB;
0 6amioB - 0-50% mpaBUIIBHBIX OTBETOB —
OYEHb HM3KUN YPOBEHb 3HAHUI, YMEHUHA U
HaBbIKOB;

Tekymuii KOHTPOJIb:

40 6annos

HUTOIO:

40 6amioB

KpnTepuu oneHkH pe3yJbTaToB 00yUeHHUs MO TUCHUIIIMHE:
0 — 64 % oT MakCMMaJIbHO BO3MOKHOM CYyMMBI OAJIJIOB — «HEYIOBJIECTBOPUTEIHHO»

(HeTOCTaTOYHBIH

YPOBEHb 1A HpOMG)KyTO‘IHOﬁ aTTeCTaluu 110 Z[I/ICI_[I/IHJ'II/IHC), CO6GCC,I[OBaHI/IC HEC HpOﬁ,ZleHO;

65 — 74 % OT MaKCHMMaJIbHO BO3MOHOIT CyMMbI 0aJIJIOB — «Y/IOBJIETBOPHTEIHLHOY

MaJbHBIA) YPOBCHB);

(moporoBsIit (MUHU-

75 — 84 % 0T MaKCMMaJIbHO BO3MOXKHOM CyMMBI OaJIIOB — «XOPOIIO» (CPeAHUI YPOBEHbD);
85 — 100 % oT MakcHMaJIbHO BO3MOYKHOH CYMMBI 0aJIJIOB — «OTIIMYHOY (BBICOKHI (MAKCHMAIBHBIN) YPOBEHB)

3 cemecTp

Ilpomesrcymounas ammecmavyusn 6 gpopme IK3amen

1 PacuetHo-
rpaduyeckas  pa-
6ota

8 menens

15 6amnoB

15 6amnoB - CTyA€HT MOJHOCTHIO BBITIOTHWII
3alaHie KOHTPOJIbHOW pPabOTHI, MOKa3al OT-
JMYHBIC YMCHHS U HABBIKH B PaMKax YCBOCH-
HOro y4eOHOTO MaTrepuaia, KOHTPOJbHAS pa-
00Ta oopMIleHa aKKypaTHO OT PYKH B COOT-
BETCTBHH C TPEABIBIEICMBIME TPEOOBaHHUAMH,
B CPOK.

10 6amnoB - CTyA€HT MOJHOCTHIO BBITIOTHUII
3a/laHre KOHTPOJIBHOI pabOThI OT PYKH, TOKa-
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HaumeHoBa-
HHE
OI[EHOYHOI'0
cpeacTBa

Cpoxku
BbINOJTHEHH S

HIxana
OLICHUBA-
HUA

Kpurepun
OlleHHBAHUS

3aJ1 XOpPOIIINE YMCHHS HABBIKH B pAMKaX yCBO-
€HHOTO y4eOHOro MaTepuasia, HO HE CMOT
000CHOBAaTh ONTHMAIBHOCTh MPEITI0KEHHOTO
peLIeHHsI, JOMYIICHbI OJ{HA MM (B HETOYHO-
CTH, €CTh HEJAOCTATKH B O(GOPMIICHHH KOH-
TPONBHOW pPabOTB, KOHTPOJNBHAs paboTa
oopMIIeHa aKKYPaTHO OT PYKH.

5 6aymoB - CTyIEHT IMOJHOCTBHIO BBITTOJHUI
3alaHie KOHTPOJBHOW pabOThI T PYKH, HO
JIOMTYCTHJI CYIICCTBEHHBIC HETOYHOCTH U T'PY-
Oblc OIMOKH, HE TIPOSIBUI YMEHUSI IIPABUIILHO
HHTEPIPETUPOBATH MONyYCHHBIC PE3YJIbTaTHI,
Ka4yecTBO O(OPMIICHUS KOHTPOJIBHON PabOoThI
MMEET HENOCTATOYHBI YPOBEHb, KOHTPOIb-
Hast paboTa opopMIIeHa aKKypaTHO OT PYKH.

0 6am10oB - CTYJCHT HE MOJHOCTHIO BHITOIHUI
3aJ]aHUe KOHTPOJILHON paboThl, OpPU 3TOM
MPOSIBUJI HEAOCTATOYHBIN YPOBEHb YMEHHA U
HaBBIKOB, & TAK)KE HECMOCOOEH MOSICHUTH T10-
JYYCHHBIA pe3ynbTaT, paboTa mpeaocTaBicHa
B DJICKTPOHHOM BapHaHTE.

Konrponsnas
pabota

14 nenens

15 G6amnos

15 6amnoB - CTYJICHT MOJHOCTHIO BBITTOTHHI
3a/laHie KOHTPOJBHOW paboThl, MOKazaml OT-
JMYHBIC YMCHHS U HABBIKH B PaMKax YCBOCH-
HOr0 y4eOHOro MaTepualia, KOHTpPOJIbHas pa-
6oTa oopMmiIeHa aKKypaTHO OT PYKH B COOT-
BETCTBHH C TPEABIBIICMBIME TPEOOBaHHUAMH,
B CPOK.

10 6amroB - CTyIEHT MOJHOCTBHIO BBITIOTHHII
3aaHre KOHTPOJIBHOI paboTHI OT PYKH, TTOKa-
3aJ1 XOpOIINe YMCHHS HABBIKA B paMKaX yCBO-
€HHOTO y4eOHOro MaTepuaia, HO HE CMOT
000CHOBATh ONTHUMAJIBHOCTh MPEIIOKCHHOTO
PEIIeHHsI, TOMYIICHBI OJHA WJIH JBE HETOYHO-
CTH, €CTh HEJOCTaTKH B O(GOPMIICHUH KOH-
TPOJMBHOW paboOThl, KOHTpOJbHAs paboTa
odopmIIcHa aKKYPaTHO OT PYKH.

5 6ammoB - CTyAEHT MOJHOCTHIO BHIITOJHUII
3aJaHie KOHTPOJBHOW pabOTHI T PYKH, HO
JIOITyCTHJI CYIIECTBEHHBIE HETOYHOCTH H TPY-
Oble OMMOKH, HE TIPOSIBHII YMEHHSI TIPAaBUIIEHO
MHTEPIPETHUPOBATE MOyYSHHBIC PE3YNbTaTHI,
KayecTBO O(POPMIICHUST KOHTPOIBEHOU pabOTHI
UMEET HEIOCTaTOYHBIA YPOBEHb, KOHTPOJIb-
Has paboTa oopMIIeHa aKKYPaTHO OT PYKH.

0 6annoB - CTYIEHT HE MOJIHOCTHIO BBITIOJTHUI
3aJjaHi€ KOHTPOJIBHON pabOThl, MPH 3TOM
IIPOSIBUJI HEJOCTATOUHBIM YPOBEHb YMEHUH U
HABBIKOB, & TAKXKE HECIOCOOCH MOSICHUTH T10-
JMYYEeHHBIA pe3ysbTaT, paboTa mpeaocTaBlicHa
B QJICKTPOHHOM BapHaHTE.

Tect

10 Henens

10 6amioB

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

8 6amnoB - 71-90% % npaBUIBHBIX OTBETOB —
JIOCTaTOYHO BBICOKHI ypOBEHb 3HaHHH, yMme-
HHUI ¥ HaBBIKOB;

5 GauoB - 61-70% npaBHIBHBIX OTBETOB —
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Haumenona-

Ixana
HHE Cpoxku OLEHMBA- Kpurepun
OI€HOYHOI'0 BbIINOJTHCHUSA HHI/IH OICHUBaAHUA
cpeacTBa
CPEIHUI ypOBEHb 3HAHWMW, YMEHUN U HaBbI-
KOB;
3 bamma - 51-60% mnpaBWIBHBIX OTBETOB —
HU3KHUK YPOBEHb 3HAHUM, YMEHUI U HaBBIKOB;
0 6amnoB - 0-50% mpaBUIBHBEIX OTBETOB —
OYEHb HM3KUH YPOBEHb 3HAaHUH, YMEHHHA H
HAaBBIKOB;
Texymuii KOHTPOJIb: - 40 6amroB -
OK3aMeH: - _60 o6amioB
HUTOI'O: - _100 o6amoB

KpunTepuu oneHKH pe3yJibTaTOB 00y4eHHs M0 THCHUTIHHE:
0 — 64 % oT MakcUMaJbHO BO3MOXKHOH CYyMMBI OaJIJIOB — «HEY/IOBJIETBOPUTENBHOY» (HEIOCTATOUHBIN YPOBEHbD IS
MIPOMEXXYTOYHOH aTTEeCTalMK 0 TUCLUILIMHE ), coOeceJOBaHNUE HE MPOIJICHO;

65 — 74 % OT MaKCUMaIbHO BO3MOXKHOW CYMMBI OalJIOB — «yAOBICTBOPUTENBHOY» (TIOPOTOBBIN (MUHIMAJIBHBIHN)

YpOBEHB);

75 — 84 % 0T MakCUMaJIbHO BO3MOXKHOH CyMMBI 0aJIIIOB — «XOPOLIOY» (CPEAHUH yPOBECHB);
85 — 100 % oT MakcHMaJIbHO BO3MOKHOH CYMMBI 0QJIJIOB — «OTJIIMYHOY» (BBICOKUH (MaKCUMaJIbHBIN) YPOBEHB)

2 TunoBble KOHTPOJILHBIE 3aJaHNs] U HHbIE MATEPUAIIbI, HEOOXO0TUMBIE JIJIsI
OLIEHKH 3HAHMI1, yMeHHii, HABBIKOB U (MJIM) ONBITA IeSITEJIbHOCTH, XapaKTepPH-
3ywinue npouecc GopMHUPOBaHNS KOMIIETEHIINIT B X0/1e 0CBOEHHsI 00pa3oBa-
TeJbHOI MPOrpaMMbl

3.1 3aganus 11 TeKyLero KOHTPOJIsl yCIeBaeMOCTH

Kontponbnas padota, Kontponbnas padota, Konrponsnas padora PI'P, PT'P, PI'P

KonTponbhas pabota «BekropHas anredpa»

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

COBITAAAIOIIYIO C BEKTOPOM a.
d=5 +2j+3k; b=5 +Kk.

¢(3;,-41), d(-2;53).

—

d=i+2]-k; b=2]j—2k; c=-T+]—-2K

Haiitn mumomane TpeyrojbHUKa, IOCTPOEHHOTO Ha BEKTOpax:

[TapasienorpamMm MOCTPOEH Ha BekTopax a u b . Halitk BBICOTY, ONYIIEHHYIO HA CTOPOHY,

—

. Haiitu npoekuuto Bektopa ¢ Ha Hanpasiienue Bekropa d :

Haiitu 06bem mapasienenurneia, IOCTpPOEHHOTO Ha BeKTopax a, b, C :

5. Bekrop & c koopauHaTHBIME ocsiMi OX 1 OY cocTaBisieT yriibl o U 3, BRIYUCIHTB €0 KO-

OpJIMHATEHI, €CIIN:

«=150°,p=30°,

Onpenenutb Touky P, ¢ koTopoii coBmnagaeT koHeyHas Touka Bektopa & (0;2;5) ecnu

a=2.

€ro HavallbHas TOYKa COBMaaaeT ¢ Toukoir M (5; 0; -2).
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10.

V6emuThes, 4to BekTopa €, €, 00pasyroT 6azuc U pasnokuTh BekTop d mno Gasucy €, €,.

Haiitu KOOPAUHATHI BEKTOpa d B 3TOM 6azuce,
eCIIHU: 5(5, O), él (31 4), e, (2; —1)

Bekropsr a= {4;2k;-1} u b = {-1; 1; 4} nepreHAUKyISIPHBI, €CIIK YUCIO K paBHO ...
JlaHbl BEKTOPBI a= {2; ﬁ; 9} n b= { 1 5, —3}.Ykazarp 3HaueHHA Awu 1L, IPH KOTOPBIX
BEKTOPBI KOJUTHHEAPHbIE.

Bekropa a= {2; -1; 1}, b= {3;1,-3} u C= {4; -2; 2} ... (BbIOpaTh BEPHOE YyTBEpIK/IC-
HUE)

1) 006pa3yroT npaByro TPOHKY,

2) 00pa3yroT JIEBYIO TPOKKY,

3) KOMILTaHApHBIE.

KonTtponbHas padora «[Ipenen pyHKmm»

BreraucianTs YKa3aHHBbIC TPCACIIbI:

1.

3 2
lim 2xX : 10x° +7
x>0 2x° —3x+9

CoA14+3x% -1
hIn 3 2

x>0 X +X
. [4 + 7xj"+1
x—o\ 3+ 7X

. 64-x3
lim

x>4x2 _5x +4

i 10x> +7x% +3

x>-1 57 45
C0S5X —cosx

x—0 4X2

KonTponbnas padota "Auddepenunanbabie ypaBHeHus"

2xy"y' =y"* -1,

1+y"?-2yy"=0.

yy"+y’* =1,

y"—4y'+3y = xe™;

y'=2y'-8y =X,
JUnst i depeHIHaTbHOTO ypaBHEH s PEIIHTb 3a1aqy Korm, ecim:

y'(x* +1)=2xy, ¥(0)=1,(0)=3,

PI'P "CucteMsbl TMHEHHBIX aaredpandyecKkux ypaBHeHUN"
1. MccnenoBaTh cuCTEMY Ha COBMECTHOCTB. B Cilydae COBMECTHOCTH PEHIUTH C IOMOIIBIO:
a) hopmyn Kpamepa;
b) metona ["aycca
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—4x, —3X, —2X, =-1

X, +2X, +2X,; =12

X, +8X, +4%x, =8
2. UccnenoBaTh CUCTEMY Ha COBMECTHOCTh. B cilydae COBMECTHOCTH HAaWTH YHCIIO pa3OueHuit
HEHM3BECTHBIX HAa 0a3MCHBIC U CBOOOIHBIC, BHITUCATH BCE BOBMOXKHBIC BapUAHTHI B Tabiwuie. Jlis
OJIHOTO M3 pa3OueHuit, HalTH o0IIee, YacTHOE U 0a3MCHOE PEIlIeHUE, CNIENaTh IPOBEPKY:
2%+ Xy —Xg = X4 + X5 =1,
a) X — 2%, + X3 + X4 — 2X5 =0,
—4X; — 2%y 4+ 2Xg + 2Xy — 2X%5 = —2.

— 2% + Xy + 2% =1,

2% + X9 + Xg +2X, =8,

X, +6X, — X, =11

4.  Haiitu ob1ee, 4aCTHOE, PEIICHHE CUCTEMbI OJTHOPOIHBIX YPaBHEHUMN.
3X, + X, —8X; +2X, + X, =0,
2%, —2X, —3Xy — TX, +2X; =0,
X, +11x, —12x, + 34x, — 5%, =0,
X, +29x, — 42X, +88x, —11x, =0.

PI'P "Iuddhepennmansubie ncuncneHus QyHKIMA OHOW NEPEMEHHO.
KpuBblie 1 moBepxHOCTH BTOPOro mnopsjaka'
UYactb 1: «KpuBble U MOBEPXHOCTH BTOPOTO MOPSIAKA»

PI'P
"CucTteMbl TMHEWHBIX allre0pandyeckux ypaBHEeHHUH"
1. UccnenoBaTh cUCTEMY Ha COBMECTHOCTB. B Cilydae COBMECTHOCTH PELIUTH C IIOMOIIBIO:
a) dopmyn Kpamepa;
b) merona INaycca.
—4x, —3X, —2X, =-1
X, +2X, +2X; =12
X, +8X, +4x; =8
2. UccnenoBaTh cucTEMY Ha COBMECTHOCTb. B cilyyae COBMECTHOCTHM HAaWTH YUCIIO pa3OHeHui
HEU3BECTHBIX Ha 0a3MCHbIE U CBOOOHBIE, BBIMKCATh BCE BOZMOXKHbBIE BapuaHThl B Tabnauue. s
OJIHOTO U3 pa30MeHMi, HAUTH 00lIee, YacTHOE U 0a3UCHOE pellleHue, CIeIaTh IPOBEPKY:
2% + Xy —Xg = X4 + X5 =1,
c) X — 2%, + X3 + X4 — 2Xs =0,
— 4% — 2%y + 2X5 + 2%y — 2X5 = —2.
Xp + 4%y — X3 +3%4 =9,
—2% + 7%y +2X5 =1,
d) 3%, —X3+2%— X, =9,
2X% + Xy + X3 +2%X4 =8,
X +6X, — X4 =11

5. Haiitu o01iee, yacTHOe, pelIeHne CUCTEMbI OJJTHOPOIHBIX ypaBHEHUH.

26



3%, + X, —8%; +2X, + X, =0,

2X; —2X, —3Xy — TX, +2X5 =0,

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

PI'P
"uddepenunanbHpie HCUNUCIEHUS QYHKIIUU OAHOM MepeMEeHHOH.
KpuBblie 1 moBepXHOCTH BTOPOro nopsjaka'
Yacts 1: «KpuBble U TOBEPXHOCTH BTOPOTO MOPSAKA»

1. OmpenenuTs THII IUHUH, CACTATh PUCYHOK, YKa3aTh (POKYCHI, TUPEKTPUCHI, HAUTH &;
2 2
—16x° —64x—-2y—-79=0
2. C IIOMOIIBIO BBIACICHUSA IIOJHBIX KBAaApaTOB M IIEPCHOCA Hadalla KOOpAWHAT, YIPOCTHTH

ypaBHEHHE JMHHUH, ONPEACIUTh €€ Ha3BaHWE, HAWTHU ee MOJyoCH, (POKYCHI, IKCICHTPHUCHUTET,
ypaBHEHUE JTUPEKTPUC, CeNaTh YEPTEK.

—x*—8x+18y+14 =0.
3. Onpenenuth BU MOBEPXHOCTH (HAa3BaHWE) U CHIETIATh YEPTEK

a) 3x° +1%2-92°-9=0
6) x2+2y2—22=0

YacTtb 2: «llomgoe nccaenosauue ©OI»

16 — x°

4. IlpoBecTH IOJIHOE UCCIENOBAHUE QYHKLIUHU y = U TIOCTPOUTH €€ TpaduK.

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

[Tomoca >xecTu MHUPUHOM a OMKHA OBITH COTHYTA B BHJI€ OTKPBITOTO MIJIWHAPUYECKOTO Kea00a
TaK, 4TOOBI CeYeHHE Kelloba umesro (GopMy IyrHm KpyroBoro CerMeHTa. BBIYMCIUTL 3HAUYCHUE
HEHTPaJIbHOTO YIJa, OMUPAIOIIETOoCs Ha AYTY, P KOTOPOM BMECTUMOCTH kelo0a OyJeT mMak-
CUMAaJILHOM

PI'P "UnTerpanbHoe ucurciaeHue GyHKIUN 0THOM nepeMeHHon"

1. HaiiTn HeomnpeaeIeHHbIE UHTETPaIbl:

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

6x+1

(2 . dx . 7 xdx
4) [sin(3—2x)x; 5) j 7 6) I7x L
7) [ g) [ 2 "y 9) Je*>ax;

N
J1+1In2x

J3—2x?’

10 ———————d 11 ammnxdx; 12);__sinx .
) )] 1-x? )I«/1+2cosx §
43
x In”(2x -1

13) j—amtgz o 1) B D 1g o
(5x+DIn“(5x +1)

+Cth -4 . =2 4 .

16) | —————————d 17) [sin* 2x-cos 2xdx ; 18) [sin®3x-cos* 3xdx ;

cos® x
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19) [sin3x-cos5xdx ;

VX+1 +1
VX+1 1

25) I—;
1+ x?

28) [3* cos xdx ;

22) XAt

31) [xcos? xdx ;

34) (1 dx;

x3—x2 —x+1

3Xx—2
37) [—=22"%  dx;
) I5x2 —3x+2

dx

40) [————;
) Ix\/xz—x+1

20) | dx

4sin X —6COS X

23)
I\/ 2x+1) +/2x+1
X3 x? —1;

29) jln(x+\/l+x2 )1x;

32) | X—+2d

(x 1)(x +1)

26) |

3B —
) J2x —3x+2

38) X210 4

VX2 +8x+9

41) j]‘L.
+x+1

OmnpenieneHHbI UHTETPA U €T0 MPUIIOKEHHUSL.

tgx dx
21) [— —
Sin“ X+3c0s“ X

24) jﬁd :

o 0
27) [x%e®dx;

30) [x3In(3x—1)dx ;

33) IX+—X8dX :
x3 —4x

dx .
\/1+ 2% —x2
4X

39) [——dx;
)Ix+1

36) |

2. Beruncinuts HECOOCTBEHHDII HHTCIrpall Wik O0Ka3aTb €ro paCxoaAnMOCThb:
) © dx 5 f dx
a - — .
xInx’ 1Xx =1
2. HaiiTu miiomans Gurypsl, OrpaHu4eHHON JIMHUSMU:

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 xpusoit Y = ChX, 0<x<In3.

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

JIAHUAMUA X2 - y2 =16, X=8.

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

Bompoc Ne 2: YpaBHeHUE MI0CKOCTH, TIPOXOISIICH Yepe3 TOUKy A (—1;—1;—1) u ock OX, umeer

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
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Bomnpoc Ne 3: Touka (-2;1) JI€XKHUT Ha IPSIMON C yPABHEHHEM. ..

BapuaHTbI 0TBETOB: (BBIOEPUTE HECKOJIBKO MPABWIBHBIX OTBETOB, BpeMsI 2 MUH)
1.3x-y+7=0 2.y=x-1 3. y=-2x-34. x+2y-1=0

Bompoc Ne 4: Ecniu Touka P(xg; — 2:1) IpUHAIIEKUT TUIOCKOCTH 4% + 5y -6z =0, TO

KoopJauHaTa X[ paBHa
BBenute npaBUIIbHBIN OTBET (BpeMs 2 MUH).

Bomnpoc Ne 5: JliiHa 0TpesKa, 0TCeKaeMoro mpsiMoit 2% +3¥ —6 =0

Beeaute npaBwiibHBINA OTBET (Bpems 1 MuH).

Ha ocu OY, paBHa...

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

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

BapuaHnTtsl 0TBETOB: (YKa)XUTE€ COOTBETCTBHUS, BPEMs 2 MUH)

1. ypaBHEHHE IPSMOH, TapaJUIETIHLHON OCH a0CIIHCC. 3. ypaBHEHUE NpsAMOI B
OTpe3Kax Ha 0CAX

2. ypaBHEHHUE NPSIMOH C YTIIOBBIM KO3 (HHUIIMESHTOM 4. obuiee ypaBHEHUE TIPSIMOI

5. ypaBHEHUE MPSAMOI, MAPAIIIETbHON OCH OPAUHAT

Bonpoc Ne 7: VpaseHuem npsamoii, mapamtenstoit ¥ =% 1 gpngercs ...

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

Bomnpoc Ne 8: YcTaHoBUTE COOTBETCTBUE MEXAY YPABHEHUEM IIJIOCKOCTH U €€ MOJI0KEHUEM B
IIPOCTPAHCTBE

1. 2x+3z+5=0 9 4y-z-3=0 3 Sx+2y-9=0 4 x+t7y-2z=0
BapuanThl 0TBETOB: (YKa)KUT€ COOTBETCTBHSI, BpeMs 2 MUH)

1. mapannensHa ocu OY 2. mapayiensHa ocu OX 3. IPOXOJUT Yepe3 Havajio
KOOpJUHAT

4. mapayenbaa ocu OZ 5. mpoxoaut uepe3 ock OY

Bonpoc Ne 9: TIpsimast mpoXouT yepe3 TOUKU Q0;0) y BC-48) Torna ee yrinoBou

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

Bonpoc Ne 10: VpasHennem npsmoii, neprenaukyisproit npsmoit 7 ~ 2* ¥3 | spnseres ...
BapuanTs! oTBeTOB: (BBIOEpUTE OJIMH IMPABUIIBHBIN OTBET, BpeMs 2 MUH)
1 2x-y+1=0 2 3x-y-3=0 3.x+2y+4=0 4 x¥3y+12=0

3x -2y +z-6=0

Bonpoc Ne 11: Toukoii nepeceueHust MIOCKOCTH c ocero OX sBsieTcs ...

BBenute npaBUIbHBIN OTBET (BpeMs 2 MUH).

=1 y+4 =z

Bonpoc Ne 12: [psimast 3 3 mapajulenbHa MIOCKOCTH
BBenuTe npaBUIIBHEIN OTBET (BpeMs 2 MHH).

x—3y-5z=0 IIpH &, PABHOM...
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Tect "duddepenumanpHoe ucunciieaue GyHKIMA OJHONU nepeMeHHon"

X

Bonpoc Ne 1: TIpousBoanas yactHoro 2x—1 pasHa ...
BapuanTs! 0TBETOB: (BBIOEpUTE OJIMH IPABUIIBLHBIA OTBET, BPEMS 2 MUH)

1 1 1 A=l
1. C2x-1 2 (2x—1)° 3. (Zx—l)2 4. |(2x—1)2
Bonpoc Ne 2: 3nauenne npoussoaHoil hyHkmun y = X - 62 B Touke * = 1 pasno...

[a;b]

Bonpoc Ne 3: Ykaxute Buj rpaduka GyHKIMHU, [UISI KOTOPOH HA BCEM OTpE3Ke
y =0, y'=<0, y" >0

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

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

Torna BepHBI yTBEpKACHUS ... BapuaHThl OTBETOB: (BBIOEPUTE HECKOIBKO MPABUIHHBIX
OTBETOB, BPEeMs 2 MHH)

L S0 xe (o) , Jx)>0
3 F(x)<0 npu ¥ € (- 0;0)

5. X =0 _ 1ouxa nepern6a

" x€(l;®)

p p

4, x=12 = 4 — TOYKH meperuda

_sindx

o F= + ot D
BOHpOC Ne 5: 3nauenue IMPONU3BOAHOU (I)YHKHI/II/I Tx+1 B TOYKEC L= paBHO...

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

}-'.i 3
A

fx)<0
Toraa 4rciio HTEPBAIOB, Ha KOTOPBIX , PaBHO ...

Tect "UHTErpaAILHBIE HCYUCICHUS QYVHKIUU OHOU IIEpeMEeHHON"
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at

2 o
Bompoc Ne 1: UnaTerpan "¢ +2 paseH ... BapuaHnTel 0OTBETOB: (BBIOSPHUTE OJMH MPABUILHBII
OTBET, BPeMs 2 MHH)

1/2 1 1
[feax=-2  [2f(x)ax=3, [27(x)dx
Bormpoc Ne 2: Ecin -1 ulz TO UHTETpai -! paBeH ...
25— 5 ”
Bormpoc Ne 3: Jlan unTerpan x . Torna 3amMeHa nepeMeHHo# * = 3 COSL puBoAMT ero

K BULY ...

I(4x3 = 2x)Inx dx
Bomnpoc Ne 4: Eciiu B HeonpeieIeHHOM UHTETpalie

u(x)=Inx

, IPUMCHSAA MCTO

WHTETPUPOBAHUS 10 YACTSAM IOJIOXKHUTb, YTO , TO QyHKLIUS v(x) Oyzer paBHa ...

x+1

2
Bompoc Ne 5: IIpaBuiibHyio paruonansHyio apods 13 MoxHO mpencraButs B Brae CyMMbI
npocTelmux pobeil ¢ HeonpeaeneHHBIMU KO3 QULlueHTaMH. . .

j‘(sw’_—f;x +3)ax

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

iarctg 2xdx

2
Bomnpoc Ne 7: 3nauenue uarerpanab 14z pPaBHoO...

Bonpoc Ne 207: ITnomans ¢purypsl, n300paxeHHOM Ha pUCYHKE, ONPEIEIeTCS HHTETPAIOM. ..
y 3

3

/\y=-2x2+3

A .
o] 1} X

Bompoc Ne 8: OnpeneneHHbINA HHTErPall, BEIPAXKAIOIIUM IJIOMIA/(b TPEYTOJIbHUKA C BEPIIMHAMHI
(0;0); (2;10); (0;10) , UMEET BH]T

3.2 3aganus I NPOMEKYTOYHOH aTTeCTAllUM

OK3aMeH
KoHTpoJibHBIE BONIPOCHI K IK3aMEHY
3 cemecTp
Tunosbie BONPOCHI K IK3aMEHY
3  uddepeHnmanpaple ypaBHEHH TEPBOTO MOpsiaka. OCHOBHBIE TOHSITHS.

4 JluddepeHnmanbHble YpaBHEHUS ¢ pa3JeIeHHBIMU U Pa3JIeNIIONMMUCS TIEPEMEHHbI-
mu. Pentenue 3amaun Komm.

Onnoponusie tuddepennnansueie ypaBHeHus. Pemenne 3agaun Ko,

6 duddepeHnmanpapie ypaBHEHUsT B MONHBIX quddepeHnuanax. Jluneitaeie audde-
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10

11

12

13

14
15
16

17
18
19
20
21
22
23
24
25

26
27

pEHLMAIIbHBIE YPAaBHEHMS IIEPBOTO Nopsiaka. Y paBHeHus bepHyum. Pemenue 3anaun
Komm.

Juddepenunanspabie ypaBHEHUsT BTOpOTo nopsiaka. JuddepeHnunanbupie ypaBHEHUS
BTOPOT'O MOPsAKA, TOIYCKAIOIINE OHKEHUE nopsaka. Pemenne 3anaun Komm.
JIuneiitnsle ogHOpoaHBIe AU depeHnranbHble ypaBHEHUsT BBICHIUX MOPSAIKOB C I10-
CTOSIHHBIMU Ko3¢¢unentamu. Pemenue 3anaun Kommu.

JIuHeliHble HEOHOPOIHBIC YPABHEHUS BBICIIMX MOPSIKOB C MOCTOSIHHBIMU K03 du-
LUEHTaMH CO CIICLIMAILHON ITPaBOH 4acThIO.

Cuctemsl nuddepeHnaIbHbpIX ypaBHeHUH. Perienne cucreM TMHEHHBIX quddepen-
LMaJIbHBIX YPABHECHUN.

Psanpl. Uucnosele psaapl. OCHOBHBIE NOHATHUSA. Psill, cOcTaBIeHHBIN U3 WIEHOB I'€OMET-
PUYECKON ITPOrPECCU.

HeoOxoauMelii MpU3HAK CXOIUMOCTH psifa. JloCTaTOUHBINA MPHU3HAK PACXOAUMOCTH
psna.

[Ipu3Haky CXOOUMOCTHU PSIIOB C MOJOKUTEIBHBIMU YJ€HAMU (IIPU3HAKU CPaBHEHMS,
HNamamb6epa, Kommm, naTerpansasbiii). Psan Jupuxie

3HaKonepeMeHHbIe Psiibl. AOCONIIOTHAS M YCIOBHAS CXOIUMOCTD PS/IOB.
3Hakouepenyrouuecs psapl. [Ipusnak JleiiGnuna.

Psinpr Telinopa u Makiopena. Paznoskenue aneMeHTapHbIX QyHKIMA B pssibl Makiio-
peHa.

[IpumeHeHne CTENEHHbBIX PSI0B.

@OyHKIMOHAIBHBIE PsIJibl, 00JIaCTh CXOUMOCTH.

Crenennsie psabl. Teopema Adens. CBOMCTBA CTEIIEHHBIX PSJIOB.

WHTepBa 1 paguyc CXOAUMOCTH CTEIIEHHOTO pAJa.

[Ipunoxxenust psnos.

OyHKIMOHAIBHBIE PsIJibl, 00JIaCTh CXOUMOCTH.

Crenennsie psabl. Teopema Adens. CBOMCTBA CTEIIEHHBIX PSJIOB.

WHuTepBa ¥ paguyc CXOAUMOCTH CTEIIEHHOTO psja.

[Ipu3Haky cXOOUMOCTHU PSIIOB C MOJIOKUTEIbHBIMU Yj€HaMH (TIIPU3HAKU CPaBHEHUS,
Jamambepa, Komm, naterpanbusiii). P Jupuxie.

Tpuronomerpuueckue psanpl. Teopema upuxie.

Paznoxenue ¢pynkunu B psg Pypbe.

TunosBbIe 7K3aMeHAIIHOHHDIE 321a49H

1. BerumcinuTh HeCOOCTBEHHBIN HUHTCrpaJl UJIN J0Ka3aThb €ro pacxoaguMOCThb:

)°° dx 6)? dx

a) |——, — .

s XIn x 1XVx -1

2. Haiitu nnomaab GUrypel, orpaHU4E€HHON JTUHUSIMHU:

a) Xy=4, X+y-5=0; 6) p=2sin2¢, p>1;
x=t-sint, 1 1
y =1—cost, =3 U%2)

3. Haittu mymny 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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