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1 OO0mme mooxeHUus

Pabouas nmporpamma nucuuminsasl «MaTeMaTuka» cOCTaBl€Ha B COOTBETCTBUM € TpeOo-
BaHUSMHU (pefiepalIbHOTO TOCYJapCTBEHHOrO 00pa30BaTENbHOIO CTaHJApTa, YTBEPXKJIECHHOTO
npuka3zoM MunucrepcTBa oOpasoBanus U Hayku Poccuiickoit deneparu Ne 950 ot 19.09.2017,
U OCHOBHOH TpodeccHOHATbHOW 00pa30BaTeIbHOW TPOTpaMMBbl MOATOTOBKH «WHKeHepHOe
JIeN0 B MEAMKO-OMOJIOTUYECKOW TpakThke» 1o HampaBieHuio 12.03.04 '"buortexnuueckue
CHUCTEMBI U TEXHOJIOTHH".

[lpakTryeckasi MOATOTOBKA peaj3yeTcss Ha OCHOBE IPO(ECCHOHAIBHOTO CTaHIapTa
26.014 «CIIEHMAJIMCT B OBJIACTHU PA3PAGOTKH, COITPOBOXIEHMA 1 MHTEI'PA-
oMM TEXHOJIOTUYECKUX IMTPOLIECCOB M ITPOU3BOJCTB B OBJIACTM BUOTEX-
HUYECKNX CHUCTEM M TEXHOJIOI' Mid». O606umennas tpynosas dyukius: A. PaspaboTka
U MHTErpanus OMOTeXHMYECKMX CUCTEM M TEXHOJOIUH, B TOM YHCIIe MEAULIMHCKOTO, SKOJIOTHYe-

CKOI'0 1 61/IOMeTpI/I‘-IeCKOFO HasHaA4YCHUA

3agaun Lenbto M3ydeHUs: TUCLUILIMHBI SBISETCS OCBOEHHE HEOOXOAMMOTo MaTeMa-

AUCHHUTLIAHBI THYECKOTO armapara, ¢ MOMOIIBI0 KOTOPOTO Pa3padaThIBAOTCS M UCCIIEIYIOT-
Csl TEOPETHYECKIE U SKCIIEPUMEHTAILHBIE MOJICTH 0OBEKTOB TPOQeCcCHOHAITb-
HOM JIesTeNbHOCTH

OcHoBHBIE JIunelinas anreOpa. OCHOBBI BEKTOpHON ainreOpbl. OCHOBBI aHAIUTUYECKON

paszenst / TeMsl reomeTpuu. BBenenue B maremarmdeckuil aHanus. JuddepeHnunanpHoe HC-

ANCHHATLTAHB qpcieHne QYHKIMH OTHOI mepeMeHHO#H. VHTerpanbHOe ncuncieHue (yHK-
UK OAHOU nepeMeHHOU. DYHKIIMN HECKOJIbKUX MepeMeHHbIX. ubdeperiu-
asbHBIC ypaBHEHUs. Teopus psioB

2 IlepeveHb NJIAHUPYEMBIX Pe3yJbTATOB 00y4eHHsI 10 JUCHMILINHE (MOAYJIIO0),
COOTHECEHHBIX ¢ MHAMKATOPAMH JAOCTHKEHUS] KOMIIeTe HIMii

[porecc m3ydeHuss AUCHUTIINHBI «MaTemMaTuka» HampaBlieH Ha GOpMUPOBaHUE CIEIy-
ronmx komrnereHui B cooreTcTBUU ¢ ®I'OC BO u ocHOBHOM 00pa3oBaTesIbHON MPOrpaMMoit

(Tabnuma 1):

Ta6nHua 1-— KOMHCTCHI_[I/II/I U MHAWKATOPbI UX TOCTUKCHU

Konx 1 manmenosanue

WNHnukaTopbl TOCTUKEHU S

[Inanupyemsble pe3ynbTaThl

KOMIETEHIINU o0yueHus M0 TUCIUIIIMHE
Oo6menpodeccnoHaTbHBIC
OIIK-1 Cnocoben | OIIK-1.1 3naer ¢QyHnameHTanbHble 3a- | 3HaTh OCHOBHbIE MaTeMa-
OPUMEHSATh €CTECTBEH- | KOHBI IPUPOIbI, OCHOBHBIEC (DM3UUECKHE U | THUECKUE 3aKOHBI
HOHAay4Hble MU  00- | MATEeMAaTHYECKUE 3aKOHbI
HICMH)KCHEepHbIe  3Ha- | OIIK-1.2 YMmeeT mpuMeHSTh €CTECTBEH- | YMETh MNPUMEHSATh MaTe-

HUS, METOJbl MaTeMa-
TUYECKOTO aHauu3a |
MOJIETMPOBAHUS B HH-
JKEHEPHON JIeATEIbHO-
CTH, CBSI3aHHOW C pas-
paboTKON, MPOEKTUPO-
BaHUEM, KOHCTPYHUPO-
BaHUEM, TEXHOJIOTUSIMU
MPOU3BOJICTBA U JKC-
MTyaTalu  OMOTEXHH-
YECKUX CUCTEM

HOHAy4YHbI€ U OOIIEHH)KEHEPHbIC 3HAHUS
JUI pellieHus 3a/ad TEOPEeTUYECKOro MU
MPUKIAJHOTO Xapakrepa

MAaTH4YCCKUC METOAbI JIA
aHayM3a 33124 TeOpeTHYe-
CKOTO W TPHUKIAIHOTO Xa-
pakrepa.

OIIK-1.3 Brnaneer HaBbIKaMHU MPUMEHE-
HHUSI METOIOB MaTeMAaTHYECKOro aHaam3a
U MOJICIUPOBAHUS B WHXKCHEPHOU Jes-
TENBHOCTH, CBSI3aHHON € pa3paboTKoii,
MPOCKTUPOBAHUEM, KOHCTPYHPOBAHUEM,
TEXHOJIOTHUSMH IPOU3BOJICTBA M IKCILITya-
Talii OMOTEXHUYECKUX CHCTEM

Bnaneres HaBBIKAMU HC-
MMOJIL30BAHUS 3HAHWM Ma-
TEeMaTUKA TIpU  AHAIU3E
MPAKTUYECKUX 3a7a4




3 Mecrto gucuUNIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe IbHON MPOrpaMMbl

Hucnunnuna «Marematnkay u3ydaercs Ha 1 2 kypce(ax) B 1 2 3 cemectpe(ax).

JucnumivHa BXOOUT B cocTaB Omoka | «JlucuuniauHbl (MOIYNIH)» U OTHOCHUTCS K
00s13aTeIbHON YacTH.

JIns1 OCBOCHMSI AUCITUTUTMHBI HEOOX0IUMBI 3HAHU S, YMEHUSI, HABBIKU, CPOPMUPOBAHHBIC B
mpoliecce U3y4eHHs Kypca MaTeMaTHKU 001eo0pa3oBaTeNbHON IIKOJIBI.

3HaHUS, YMEHUS W HaBBIKA, CHQOPMUPOBAHHBIE TIPU M3YYCHUU AUCIUTIIHHBI
«MatemaTuka», OyayT BOCTpeOOBaHBI MPHU H3YUYCHHH MOCIEIyonmX aucuuiiauH: Madopma-
TUKa, Teopusi BEpOSITHOCTEW M MareMarhueckas cTaTucTuka, dusmka, JxkoHoMuKa, be3omac-
HOCTb JKU3HEJEATEIIbHOCTH, TeopeTnueckue OCHOBBI AJIEKTPOTEXHHUKH.

Jucnuninna «MareMaTHKay 4aCTUYHO peanu3yercs B (opMe MPaKTUUYECKON MOJr0TOB-
ku. [IpakTuueckas TOArOTOBKA OPTaHU3YeTCs IMYTEM BBITIOJHEHHS MPAKTUYECKUX paboT, pac-
y€THO-Tpaduueckor padoThI.

Jucnumninnaa «MareMaTnka» B paMKax BOCITUTATEILHON pabOThI HampaBjieHa Ha GopMu-
poBaHUE y OOYJArOIMXCSI YMEHHUS CaMOCTOSITENIbHO MBICIUTB, pa3BUBAET MpodeccroHambHbIC
YMEHHSI.

4  O0beM TMCUMIJIMHBI (MOIYJIsI) B 3a4€THBIX €IMHUIAX ¢ YKA3aHHEM KOJIHYeCTBA
aKajeMU4YeCKHX YaCOB, BbI/IeJIe HHbIX HA KOHTAKTHYI0 padoTy o0y4yaroumxcs ¢
npenoaaBareJieM (0 BUAAM YUeOHbIX 3aHSITHII) 1 HA CAMOCTOSITEJILHYIO Pa00Ty
o0y4aronmmxcst

OO0mmast TPYIOEeMKOCTh (00BEM) TUCIHUIUTHHBI cocTaBiisieT 12 3.e., 432 akax. 4ac.
Pacnipenenenue oObeMa AUCIUTUIMHBI (MOIYIIS) TIO BUIaM YIEOHBIX 3aHSTHH MPEJCTaB-

JIEHO B Ta0IuLeE 2.

Tabmuma 2 — O6beM AUCIUTUIMHBI (MOIYIIS) TIO BUIaM YU€OHBIX 3aHSITHI

Bcero akagemu-

O0BLeM TUCHUILITHHBI
YeCKHX YaCO0B

O6H_Iaﬂ TPYAOCMKOCTb AUCHHUIIIINHBI 432

KonTakTHas aynuTopHasi padora o0y4aloumxcs ¢ npemnojaaBareieM (1o

. 176
BHM/JaM y4eOHBbIX 3aHAITHI), BCET0

B tom uucne:

3aHAATUS JIeKIHOHHOIO THUNA (JICKIMHM W WHBIC y4eOHbIC 3aHATHS, IPEay-
CMaTpUBAIONME IPEUMYILICCTBEHHYIO Iepeaavy yaeOHoi HMHPOpMAIUH TIe- 88
JIATOTUYECKUMHU pabOTHHKAMHU )

3aHATHS CEMHHAPCKOI0 THUMA (CEMUHApBI, MPAKTUUYECKUE 3aHSTUS, TTPaK-
TUKyMBI, Ta0OpaTOpHBIE Pa0dOThI, KOJJIOKBUYMBI M WHBIE aHATOTUYHBIE 3a- 88
HSTHSA)

CamocrosiTeJibHAsi padoTa 00y4alONMXCHA M KOHTAKTHasi padoTa, BKIIO-
Yajol@si TPYININOBBIE KOHCYAbTAIlMU, HWHAWBUAYAIbHYIO DPaboOTy o0ydaro-
HIMXCSI C MpenoiaBaTeIs MU (B TOM YHMCII€ UHIUBUAYaIbHbIE KOHCYJIbTAIUN ); 220
B3aMMO/ICICTBUE B 3JIEKTPOHHOIN MH(MOpMallMOHHO-00pa30BaTeIbHOM cpesie

BYy3a

[IpomexyrouHasi arrecTanusi oOydarommxcsi — 3adeT C OIEHKOW, 3adeT ¢

o 35+1
OLIEHKOH, DK3aMeH




5 Copepkanue TUCHUILVIMHBI (MOAYJIs1), CTPYKTYPUPOBAHHOE 10 TeMaM
(pa3zesiam) ¢ ykazaHHeM OTBeJ€HHOI'O HA HUX KOJIMYeCTBa aKaJeMHu4eCKuX
4acoB M BUIOB y4eOHOM padoThI

Tabnuna 3 — CTpykrypa U copepKaHue TUCHUIIITUHBI (MOJTYIIs)

Buzp! yueOHOM paboThl, BKIIOYAsk CaMOCTOS-
TEJIbHYIO paboTy OOy4JaroUMXCsl U TPYAOEM-
KOCTb (B yacax)

HanmenoBaHnue pasznenos, TeM u cofepxanue  [KonrtakrHas pabora npenonaBatensi| CPC
MaTepuaina ¢ o0yuaroummucs
Jlexuuu |CeMuHapckue Jlabopa-

(mpakTie- TOPHBIE
CKHe 3aHATHA

3aHSTUSA
Pa3zoen 1 /luneiinas anzeopa
Tema 1.1. Matpuiisl U IeWCTBUS C HUMH (KpoMe
oOpatHoif). OmnpenenuTeny N-ro Hopsaka U UX 2 2 4
CBOMCTBA.
Tema 1.2. Cucrembl TMHEWUHBIX ypaBHEHUH. Teo-
pema Kpamepa. OOpaTtHass matpunia. MarpuuHoe 2 2* 4

PCHICHUEC CUCTCM.

Tema 1.3. Panr marpunsl. Meron I'aycca pere-
HHUS CHCTEM JIMHEWHBIX ypaBHEHUU. Dopmynu- 5 2 6
poBka Teopembl Kponekepa - Kamemmu. OnHo-
POJHBIE CUCTEMBI.

Pa3zoen 2. Bekmopuasa anzeopa

Tema 2.1. Bekropsl. JIuHeiiHble omnepanuy Haj

Bekropamu. [Ipoekuus BekTopa Ha ock. Jlexapro- 2 2 4
BbI KOOPJMHATHI BEKTOPOB M TOYEK.
Tema 2.2. CkansipHOE, BEKTOPHOE M CMELAHHOE 5 % 4

MMpON3BCACHUSA BEKTOPOB U UX IPUMCHCHUC.

Pa3zoen 3 Ananumuueckasn zeomempus

Tema 3.1. Ilpsmas nuHus Ha miockoct. Ilnoc- 2 2 4
KOCTb B IIPOCTPAHCTBE.

Tema 3.2. llpsimas B mpoctpancTBe. B3ammuoe
PaCIIOJIOKEHUE B IIPOCTPAHCTBE JBYX IMPSMBIX, 2 2 4
IIPSIMOM U IIJIOCKOCTH.

Tema 3.3 Kpussie 2-ro nopsaka. IIpeoGpazoBa-

HHUC CUCTCM KOOpJAWHAT. HpI/IBeZ[GHI/Ie K KaHOHH- - - 8
4eCKOMY BUJY.
Tema 3.4. IToepxnoctu 2-ro nmopsaka. Meron i ) 8

"'ceyeHni1" MOCTPOEHNUSI TOBEPXHOCTEN.

Pa3soen 4. Beeoenue 6 mamemamuueckuil anaius

Tema 4.1. MuoxectBa. @ynkuus. O6mactsb ee
onpeneneHus. CioxxHble U 00paTHbIE PYHKIIUH.
I'padux dynkunnu. OCHOBHBIE 3JIEMEHTAPHbIE 1 1 4
¢dyHKUIMH, UX CBOMCTBA M rpaduku. Yucnosas mo-
ciefoBaTenbHOCTh U €€ npeaen. [penen ¢yHk-
MU Ha OECKOHEYHOCTH.




HanmenoBaHue pa3iesos, TEM U COJCpKaHUE
Marepuaa

Bunbr yaeOHo# paboThI, BKITFOYAs CaMOCTOSI-
TEJIbHYIO paboTy OOy4JaroNMXCsl U TPYHAOEM-
KOCTb (B yacax)

KonTakTHas pa60Ta npenogaBaTeiia

¢ 00yJaroumMMHuCs

Jlexun

CemuHapckue)
(mpakTHue-
CKHE 3aHATH

Jlabopa-
TOPHBIC
3aHATUA

CPC

Tema 4.2. Ilpenen ¢ynknuu B Touke. OHOCTO-
pOHHUE npeaeiibl. BECKOHEYHO Masble U X CBOM-
cTBa. beckoneuHo 6oJbIME U UX CBOMCTBA, CBS3b
¢ 6eckoHeuyHO MaibIMU. OCHOBHBIE TEOPEMBI O
npenenax. HeonpeneneHnocTu.

Tema 4.3. IlepBslIii 1 BTOPOH 3aMeUaTeIbHbIE
npenensl. HempepeIBHOCT GyHKIIMHM B TOUKE U Ha
otpeske. Knaccugukanus Touek paspoia. CBoii-
CTBa HENpPEPbIBHBIX QYHKLIH.

1*

Tema 4.4. IlpousBonas pynkiuu. Cxema ee BbI-
yncinenus. ['eomerpruueckuii u pusndeckuii
CMBICII. YPaBHEHHUsI KaCATEIIbHON ¥ HOPMaJH K
KpuBOH. BeiBoa hopMyI Uit MpOU3BOIHBIX 3J1€-
MeHTapHBIX QyHKIui. [IpaBuna quddeperiupo-
BAHMSL.

Tema 4.5. Jlorapudmuueckoe muddepeHunpona-
Hue. [Ipon3BoHbIC HESBHBIX U ITAPAMETPHYECKUX
dyaxuuii. AuddepeHnnan u ero reoMeTpruIecKuit
cmbici. [IponsBoaabie 1 audpepeHIuansl Boic-
IMX TTOPSITKOB.

Pazoen 5 /lughghepenyuanvnoe ucuucnenue yynkyuu 00Hoil nepemennoi

Tema 5.1. OcHoBHBIE TeopeMbl AudPepeHITnaTb-
Horo wucumcienus (Pepma, Pomns, Jlarpanxka,
Koum). IlpaBuino Jlonurans.

Tema 5.2. ®opmynsl Teitnopa m MaxkinopeHa.
IIpumenenue.

Tema 5.3. MccnenoBanue QpyHKIMH Ha MOHOTOH-
HOCTb U 3KCTPEMYM.

Tema 5.4. NHTepBanbl BBINYKIOCTH, BOTHYTOCTH,
Touku mepernba rpaduka ¢ynkuuu. HaxmoHnHbie
ACHUMIITOTHI

Tema 5.5. [lonmHoe uccnaenoBanue QyHKIUN U TIO-
cTpoeHue ux rpadukoB. HaxoxneHue HamOOIb-
IET0 ¥ HAaUMEHBILIETO 3HAaYeHUU (QyHKIIMA Ha OT-
pe3ke. PemneHue nmpakThyecKux 3a/1ad Ha 3KCTpe-

MyM.

2*

Pazoen 6 Dynkyuu HeCKOJIbKUX NePeMEHHbIX

Tema 6.1. Omnpenenenve (QyHKIUU HECKOJIBKUX
nepemeHHbix (OHII). [Ipenen u HenpepbIBHOCTH
OHIL

1

1




Bunbr yaeOHo# paboThI, BKITFOYAs CaMOCTOSI-
TEJIbHYIO paboTy OOy4JaroNMXCsl U TPYHAOEM-
KOCTb (B yacax)

HammenoBanue pasnenos, TeM u cofepkanne  |KonrtakrHas padota npenogaBarensi| CPC
MaTepuana ¢ o0yyaroummucs
Jlexuuu |CeMuHapckue Jlabopa-

(paxTme- TOpPHBIE
CKHE 3aHATUA) squraris

Tema 6.2. Yactabeie npousBogubie @HIL ['eomer-
pHAYeCKass MHTEPIPETAUS YaCTHBIX [IPOU3BOIHBIX
dyHKIMM OBYX mepeMeHHBIX. [lomHOe mpupare- 1 1 2

nue. [uddepenuupyemocts u monubiil nudde-
penuman OHIL

Tema 6.3. [Ipon3BOJHBIE CIOKHOW U HEABHO 3a-
NaHHOW  (yHKIMHA. YacTHbIE NPOU3BOAHBIE U 4 4 8
J(pepeHranbl BHICHIMX TOPSIKOB.

Tema 6.4. KacarenbHasi JIOCKOCTh U HOPMaJlb K
noBepxHoctu. IloBepxnoctu ypoBHs. IIponsBon- 2 2 4
Hasl 0 HaINpaBJIEHUIO. [ palieHT.

Tema 6.5. Dxerpemym OHII. Heobxoaumoe u mo-
CTAaTOYHOE YCIIOBUS CYILIECTBOBAHUS IKCTpEMyMa 4 4 8
®HII. HaunOonrlllee 1 HanMEHEBIIIee 3HAYEHNE
OHII B 3amkHyTO# 007aCTH.

Pazoen 7 Humezpanvhoe ucuucienue QynKkyuu 0OHOU nepemeHHoul

Tema 7.1. IlepBooOpazHasi ¥ HeoNpeAeTIeHHBIN
uHTerpan. Tabmuma wuHTerpanoB. OCHOBHBIE 2 2 8
CBOWCTBA HEONPEACICHHBIX HHTETPAJIOB.

Tema 7.2. MeTobpl UHTETPUPOBAHUS: HEMOCPE-
CTBEHHOE, BHECEHHUE MO 3HaK U (depeHninana, 4 4 8
3aMEHOW MEPEMEHHOI, 110 YaCTSIM.

Tema 7.3. OcHoBHas Teopema anreOpsl. Paznoxe-
HUE MHOTOWICHA C ICHCTBUTEIBHBIMU KOA (-

HEHTaMH Ha JIMHEWHBIE U KBaIPaTUYHbBIE MHO- 4 4 8
kutenu. aTerpupoBanune panuoHaabHbIX APO-

oOel.

Tema 7.4. UnTerpupoBaHre TPUTOHOMETPUYE-

CKUX BBIpa)KCHUU. YHUBEPCaabHas IOJCTaHOBKA. 5 2 4

HuTerpupoBanue npocTeinmx UppauiuoOHAIBHO-
creit. [lonsTre o He GepymmXxcsi UHTETpajax.

Pazoen 8 Onpeoenennviit unmezpan

Tema 8.1. OnpenencHHbIN UHTETPal U €0 CBOM-
ctBa. ®opmyna HetoTona-Jleitbnuma. 3ameHa me-
pEeMEHHOU B oOmnpeAcnéHHOM wuHTerpane. HMure-
TPUPOBAHUE 110 YACTSIM.

Tema 8.2. T'eomeTpuueckue W MEXaHUYECKUE 4 4

IPUJIO’KEHUS OIIPEJIeIEHHBIX HHTEIPAJIOB. 10
Tema 8.3. HecoOGcTBeHHBIE MHTETpasbl. Dopmyra i ) 10
CumMricoHa.

Pazoen 9 Ooviknosennvle oughgpepenyuanvhvie ypasHenus
Tema 9.1. OCHOBHBIE MOHATHS M OMNpEJENeHHs. | 2 | 2 | | 2

7




Bunbr yaeOHo# paboThI, BKITFOYAs CaMOCTOSI-
TEJIbHYIO paboTy OOy4JaroNMXCsl U TPYHAOEM-
KOCTb (B yacax)

HanmenoBaHue pa3iesos, TEM U COJCpKaHUE
Marepuaa

KonTakrHas pabota npemnogaBaTens
¢ 00yJaroumMMHuCs

Jlexun

CemuHapckue)
(mpakTHue-
CKHE 3aHATH

Jlabopa-
TOPHBIC
3aHATUA

CPC

3agaya Koum a1 ypaBHEHUI MEpBOro mopsiaka.
ypaBHCHI/IH C pa3I[eJI§HOH_[I/IMI/IC5I HCpCMCHHbIMI/I.

Tema 9.2. luddepenninanbubie ypaBHeHUS 1-10
HOps/IKa: JIMHEWHbIE, OJHOPOAHbIE, B TIOJHBIX

mddepenunanax, bepuymmm.

Tema 9.3. YpaBHEeHUS BBICIIMX MOPSJIKOB. 3aa4ya
Koum nist ypaBHeHU BeICIIMX TOPSAKOB. MeTo
ITIOHUXCHU A HOprI[Ka.

2*

Tema 9.4. JIuneiiHble OTHOPOHBIC YPABHEHU S
BBICIIMX MTOpsAKOB. Onpenenurens BpoHckoro.

Tema 9.5. JIunetinsie HeogHOPOAHBIEC TU(dEpEH-
[[MaTbHBIC YDABHEHUS U UX PEIICHHE METOJIOM
HeONnpeneIEHHBIX KOd(DPUITMEHTOB.

2*

Tema 9.6. UuciieHHbIE METOIBI PEIICHUS 3a]1a4
JUIs1 OOBIKHOBEHHBIX AU (PepeHIInaNbHBIX YpaB-
HEeHUH.

Tema 9.7. Cuctembl 0OOBIKHOBEHHBIX qH(pepeH-
UHUAJIbHBIX YPABHEHUU U METOJIBI UX PELICHUU.

3

3

Pazoen 10 Yucnosvie u pynkyuonaivrsle paovl

Tema 10.1. Yucnossie psaapl. Cymma. Heobxoau-
MBIH TPHU3HAK CXOIMMOCTH, CBOMCTBA, J0CTaTOY-
HBIC MPU3HAKKA CXOAMMOCTU YHCIOBBIX PSAOOB C
ITOJIOKUTECIIBHBIMU YJICHAMU.

Tema 10.2. 3nakonepemenHsble pansl. [Ipusnax
Jleitoruma. OnieHka ocTaTtka psiga. AOCONTIOTHAS U
YCIIOBHASI CXOJMMOCTH.

Tema 10.3. @yHKUMOHAIBHBIE PSIBl U IOHATHE
paBHOMEpHOU cxoguMmocTH. IIpusnak Beliep-
hmrpacca 0 paBHOMEpHOU cxogumoctu. MHTerpu-
poBanue u guddepeHurpoBaHre (HyHKIMOHAIb-
HBIX PSZIOB

Tema 10.4. Crenennnle psabl. Teopema AGens.
Paner  Teitnopa u Mawiopena. Pasnoxenue
bynkuuii B psag MakiopeHa.

2*

Tema 10.5. IlpunokeHue CTENEHHBIX PSIOB K
NPpUOINKEHHBIM BBIUUCIICHUSIM.

1*

10

KonTakTHast paGora (rpynmnoBasi KOHCYJIbTaIIHs)

UTOIro
10 IMCHMILIHHE

88

88

220

* peanusyercs B (opMe MPaKTUUECKOW MOATOTOBKU




6 BHeayauTopHasi caMOCTOSITEJIbHASI PA00TAa 00y4AIOIMXCSl 10 JUCIUIIHHE
(MonyJ110)

[lpy nnaHUpOBaHUU CAMOCTOSITEIBHOW pPabOTHl CTYIEHTY PEKOMEHIYeTCS pPYKOBOJ-
CTBOBATKLCS CIICAYIOIMM paCIpeeIeHHeM YacoB Ha CaMOCTOSTENbHYIO padoTy (Tabnuia 4):

Tabnuna 4 — PekoMeHayeMOe paclpe/ieIcHue 9acoB Ha CAMOCTOSITEIIBHYIO paloTy

KoMnoHeHTBI caMoCTOSITEIbHOM PadoThI KosnyecTBo yacos
N3ydeHne TeOpeTUYECKUX Pa3lesioB IUCIUILINHBI 53
[loaroroBka K 3aHATHSAM CEMMHApPCKOTO THUIIA 53
[oaroroBka K ayAMTOPHON KOHTPOJBHOW padboTe 53
[TonroroBka u oopmiIeHHE pacdeTHO-TpaduuecKoil paboThI 60
['pynnoBbie KOHCYIIBTALIUU 1
HUTOI'O no aucuuiuinHe 220

7 OHEHO‘IHBIG CpeHCTBa JIA leOBC}IeHI/lSI TeKyllIeFO KOHTpOJIﬂ H
MPOMEKYTOYHOM aTTeCTAIUM 00YYAIOIMXCS MO0 JUCHUILIHHE (MOIYJII0)

@OoH/ OLICHOYHBIX CPEACTB Uil MPOBEIEHUS TEKYIEro KOHTPOJS YCIIEBAaeMOCTH U
IIPOMEXYTOYHOM aTrTrecTanuu npexacrasieH B [Ipunoxenun 1.

[TonHBIN KOMIUIEKT KOHTPOJBHBIX 33/IaHUN WJIM MHBIX MAaTE€pPUajOB, HEOOXOIUMBIX IS
OLICHUBAHMS PE3YJIbTAaTOB OOY4YEHHS IO AUCHHUIUIMHE (MOIYNIO), MPAKTHKE XpPaHUTCS Ha Ka-
denpe-pa3zpaboTunke B OyMa)XHOM U 3JIEKTPOHHOM BHJIE.

8 VYueOHO-MeTONMYEeCKOEe 1 HH(OpPMALIMOHHOE 00ecneYeHue TUCIUILTHHBI
(Mmopy.st)

8.1 OcHoBHasi IMTEpaTypa

1. XKXyp6enxko, JI. H. Maremarrka B mpuMepax U 3ajadax [DIEKTpOHHBIA pecypc] : ydueo-
Hoe nocob6ue / JI.H. Xypb6enxo, I'.A. Hukonosa, H.B. Hukonosa, O.M. JlertsipeBa. - M.: HUIL]
NHDPA-M, 2016. - 372 c. // ZNANIUM.COM : snekTpoHHO-O0MOIMOTEeYHAs cucTeMa. — Pexxum
nocryma: http//www.znanium.convcatalog.php.

2. Meikuc, A.J[.Marematuka [uisi TeXHMYeckux By30B: CrenuanbHbie Kypesl / A. 1.
Mprmkuc. - 3-e u3f, crep., 2-¢ usn. - CII6.: Jlaas, 2009. - 633 c.

3. unayes, B.C. Boicias marematuka : yueOHuk ais By3oB / B. C. Illumaues. - M.:
Bricmas mkona, 2007. - 480 c.

8.2 JlomosiHMTEJILHAS JIUTEpaTypa

1. AnronoB, B.1. DnemenTapHas martemarwka /i IEPBOKYpCHUKA: ydeOHOE MmocoOue
s By30B / B. . Autonos, @. . Konenesuu. - CII6.: Jlans, 2013. - 101 c.

2. bponmrreitn, 1.H. CipaBo4YHUK MO MaTeMaTUKe JJi1 UHKEHEPOB U yJalXCsl BY30B :
VYyebnoe mocodue s By30B / .H. bponmrreiin, K.A. Cemennses. - CII6.: Jlaas, 2010. - 608 c.

3. HertspeBa, O. M. Marematuka B INpuMepax M 3ajadax [DJIEKTpOHHBIH pecypc]:
yaeb.mocooue / O.M. JlerrsipeBa, JI.H. XKypoenxo, I'.A. Hukonosa, H.B. Huxonosa, C.H. Hy-
pueBa. — M. : UHOPA-M, 2017. — 372 c.// ZNANIUM.COM : 31eKTpOHHO-O0MOIMOTEeUHAs
cuctema. — Pexxum nocryna: http//www.znanium.com/catalog.php.

4. Iucemennbiid, [I.T. Koncrekr nekuuii mo Bwicmieii maremaruke. [lomasiii kype / J1.T.
[Tucemennsrii.- 10-e u3a., ucnp. - M.: Aiipuc-nipecc, 2011. — 604 c.
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8.3 MeTOIll/l‘leCKl/Ie YKazaHudA AJd CTYI€HTOB 110 0CBOC€HHMIO JTUCHUIVIMHBI

1. KarynueBa, H.JI. [Ipaktukym no marematuke. BektopHas anrebpa : ydeb.mocobue /
H.JI. Karynuesa. Komcomonbck-aa-Amype: @TBOY BIIO «KHAT'TY», 2015. — 80 c. //https:
Ilknastu.ru/media/files/page_files/page_421/posobiya_2015/ Praktikum po_matematike
Vektornaya_algebra.pdf

2. Muneesa, H.B. [lpaktukym nmo matemaruke. JInneliHas anre0pa : yae6.mocooue / H.B.
Muneea, M.B. CramkeBnd. Komcomomnbsck-aa-Amype: ®T'BOY BIIO «KuHAI'TY», 2015. — 75
c. //https//knastu.ru/media/files/page_files/page_421/posobiya_2015/ Praktikum_po_
matematike_Lineynaya_algebra.pdf

3. CramkeBu4, M.B. JluddepennunanbHoe ucurcieHne (QyHKIUUA OJHON IMEPEMEHHOM :
[pakrukym / M.B. CraukeBud. Komcomonbck-Ha-Amype: ®I'BOY BO «KHAI'TY», 2016. —
107 c.

4. COOpHUK MHIUBUAYATbHBIX 33/IaHUH 110 BBICIICH MaTeMaTUKe: YUeOHOe Imocooue st
By30B: B 3-x u. / A.Il. Pabymko, B.B. Bapxatos, B.B. Jlepxkasen, W.E. FOpyrs; moa oOGmLpe.
A.IL Ps0ymnko. - Munck: Akagemudeckast kaura, 2005.

5. Karanaxunosa, I.H. Hauana matemaTuueckoro ananausa : yue0.-mero. mocodue / M.H.
Karanaxnoa. Komcomonbsck-Ha-Amype: ®I'BOY BIIO «KHAI'TY», 2013. — 116 c. //
https://knastu.ru/media/files/page_files/page_421/ posobiya 2013/ Katalazhnova_Nachala_
matematicheskogo_analiza.pdf

8.4 CoBpeMeHHBbIE PO()eCcCHOHAIBHBIE 0a3bl JAHHBIX U HH( OPMALIMOHHbIE
CIIpaBOYHbIE CUCTEMBI, HCIOJIb3yeMble NPH OCyIlle CTBJIeHUHM 00pa30oBaTe/IbHOTO
rpouecca no AUCHUIJIHHe

1 DnekrponHo-6ubmmoreunas cucrema ZNANIUM.COM. [lorosop EIT 44 Ne 4378 36¢
HK3 21 12727000769270301000100046311244 ot 13 anpens 2021 .

2 DnexktpoHHO-0MOMMoTeuHas cucrema IPRbooks. JInnensuonnsiii qorosop Ne El144 Ne
44/4 Ha mpenoCTaBIICHHE JOCTYyIa K JIEKTpOHHO-0nOnmmoreunoi cucreme [IPRbooks MK3 21 1
272700076927030100100100036311244 ot 05 deBpans 2021 r.

3 DnexrporHo-oubanoreunas cucrema eLIBRARY.RU. JloroBop Ne EIT 44 No 004/13 na

OKazaHue yCITyT J0CTyIa K 3JEKTPOHHBIM U3JaHUSM HK3
91272700076927030100100150016311000 ot 15 anpens 2019 1.

8.5 IlepeueHb pecypcoB MH(OPMALMOHHO-TE1e KOMMYHMKALIMOHHON ceTH
«MHTEepHET», HE0OOXOAUMBIX /151 OCBOEHHS IMCIUIIIMHBI (MOXYJIs1)

1. boratoBa C.B., byxenckuii K.B., JlykpstnoBa I'.C. Jludepenunansapie ypaBHEHHUS.
Psnet @ Ilpaktukym ¢ wucnonb3oBanueM cuctembl Mathcad : Enunoe okHO jgoctynma K
oOpaszoBarenbHBIM pecypcam // http//window.edu.ru/resource/455/70455.

2. Mathcad Application Server (MAS): Own-naitn  pacuerst B Mathcad //
httpz//mas.exponenta.ru.

8.6 JluleH3MOHHOE ¥ CBOOOHO PaCIpOCTpaHsieMoe MPOrpaMMHoOe ofecrnevyeHue,
HCTO0JIb3yeMoe TNPHU OCYIIeCTBJIeHHU 00pPa30BaTeILHOTO MpoIlecca
M0 TUCIUTIIHHE

Tabmuna 5 — [lepeuerb nCHOIB3yeMOro MPOrpaMMHOro ob6ecredeHus

Haumenosanue 10 PekBU3HTEHI / yCIIOBUS MCIOJIB30BAHUS
MicrosoftlmaginePremium JIureH3uoHHBIN J0oroBop AD223 Ne008/65 ot 11.01.2019
OpenOffice CB00O0IHAS TUIEH3HSI, YCIOBHS HCTIOIB30BAHUS 1O CCBIIIKE:

https//www.openoffice.org/license.html
Z00M Horosop Ne 2K223/006/38 ot 20.11.2020

10


http://mas.exponenta.ru/
https://www.openoffice.org/license.html

9 Opraﬂmaunom{o-nenarornqe CKHE YyC/J10BUA

Opraau3anusi 00pa3oBaTeIbHOTO MPOIlecca PErIaMEHTHPYETCSl yIeOHBIM IIIAHOM H pac-
nucaHueM y4eOHBIX 3aHsATHH. SI3bIk oOydeHus (mpemojaBaHus) — pycckuil. J[ms Bcex BHAOB
ayIUTOPHBIX 3aHATHH aKaJIEMUYECKUN Yac yCTaHABIMBAETCS MPOAOIKUTEIbHOCTHIO 45 MUHYT.

[Ipu gopMupoBaHUM CBOEH HMHIMBUIYAIBHOW OOpa30BaTEIBHOW TPACKTOPHHU OO0ydaro-
IMIics UMEEeT MPaBO Ha Mepe3adyeT COOTBETCTBYIOMMX MUCIUILINH U MPO(eCCHOHAIBH bIX MOTY-
JIeil, OCBOCHHBIX B IPOIIECCEe MPEIIIECTBYIOMETO 00yIeHNs, KOTOPhI OCBOOOXIaeT 00ydarore-
roCsi OT HEOOXOIMMOCTH UX MTOBTOPHOTO OCBOCHHSL.

9.1 Ob6pa3oBaTeJibHbIE€ T€XHOJOTHHI

VYueOHbIi mpolecc pH MpenojaBaHuu Kypca OCHOBBIBAETCSI HA UCIIOJIB30BAHUM TPAH-
[IMOHHBIX, MHHOBAIIMOHHBIX 1 MH(OPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTUH. TpaaulinoH-
Hble 00pa3oBaTeIbHbIE TEXHOJOIUU MPEACTABIEHBI JEKIUAMH U CEMUHAPCKUMHU (ITPAKTUYECKU-
MH) 3aHATUAMH. IHHOBallMOHHBIE 00pa3oBaTeIbHbIE TEXHOJIOIUN MCIOJBb3YIOTCSA B BUJIE IIMPO-
KOTO MPUMEHEHUs aKTUBHBIX U HHTEPAKTUBHBIX (JOpM MpoBeAeHU 3aHATH. HpopMallnOHHbIE
oOpa3oBaTenbHble TEXHOJIOTMHM PEATU3YIOTCA IMYTEM aKTUBHU3allMU CaMOCTOSTEIbHONH pPabOThI
CTYJICHTOB B HH(OpPMaIMOHHONW 00pa30BaTeIbHON cpefe.

9.2 3aHATHA JIe KIIMOHHOTO THIIA

JIeKUMOHHBIN Kypc ImpearosaraeT CuCTeMaTU3MPOBAHHOE U3J10KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOTIO IJIaHa.

Ha niepBoii nexkuuu jexrop o0s3aH NpeaynpeuTh CTYIEHTOB, IPUMEHUTEIBHO K KAKOMY
0a30BOMY yueOHUKY (yueOHHKaM, y4eOHBIM TTOCOOHUSIM) OyZIeT MpovYrTaH Kypc.

JIeKUMOHHBIM Kypc JOJDKEH AaBaTh HauOonbImMil 00beM MH(OpMauu U obecredu BaTh
0osee nyOOKoe MOHMMaHUE Y4EOHBIX BONPOCOB MPU 3HAYUTEILHO MEHBIIEH 3aTpare BpEMeHH,
YeM 3TO TpeOyeTcs OONBLUIMHCTBY CTYJEHTOB Ha CaMOCTOATENIbHOE U3yuyeHUE MaTepuaa.

9.3 3aHATHSA CEMHMHAPCKOI0 THUINA

CemHuHapCKue 3aHATHS MPEICTABIISIOT COO0H AETaTN3aIHIO JEKIMOH HOTO TEOPETUIECKO-
rO MaTepuasa, MPOBOJTCS B IEJISX 3aKPEIIJICHHS Kypca M OXBATHIBAIOT BCE OCHOBHBIC PA3/ICIIbI.

OcHOBHOM (opMOIi MPOBEACHUS CEMUHAPOB SBJIIETCS 00CYXKIeHHEe Haubosee mpooieM-
HBIX M CJIOKHBIX BOIIPOCOB IO OTIENBHBIM TEMaM, a TakKe pa30op MPUMEpOB U CUTYalUil B
AyIUTOPHBIX YCIOBUSX. B 00s3aHHOCTH TMpenoaaBaTelsi BXOMIAT: OKa3aHUE METOIUYECKON TO-
MOIIM ¥ KOHCYJIFTHPOBAHUE CTY/ICHTOB 10 COOTBETCTBYIOIIMM T€MaM Kypca.

AKTHBHOCTh Ha CEMUHAPCKUX 3aHATUAX OLICHUBACTCS IO CIEAYIOIIMM KPUTEPHUSIM:

- OTBETHI Ha BOIIPOCHI, TIpeJIaraeMble IMPEno/1aBaTeseM;

* y4acTHe B JIUCKYCCHUSX;

- BBITTOJIHEHHE IPOEKTHBIX U WHBIX 3aJaHHi;

* aCCHCTHPOBAHME MPETOABATENIO B IIPOBEACHUN 3aHATHH.

OTBer no/mKeH OBITh AprYMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJJHOCIIOKHBIM, COJEPKaTh
CCBUIKU HA MCTOYHHUKHU.

Jlokmazpl ¥ ONIIOHMPOBAHHE JOKIAZOB MPOBEPSIOT CTENEHb BIAJICHUS TEOPETUUECKUM
MaTepualioM, a TAKKE KOPPEKTHOCTh M CTPOTOCTh PACCYKICHHM.

OI_[eHI/IBaHI/Ie Sal[aHHfI, BBINIOJIHCHHBIX HA CCMHUHAPCKOM 3aHATUHU, BXOAUT B HAKOIIJICH-

HYIO OIICHKY.
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9.4 CamocTosiTe/IbHAsA padoTa 00y4AIOIMXCH IO AUCHUILIMHE (MOLYJII0)

CamocrosrenpHas padoTa CTYIEHTOB — 3TO MPOLECC aKTUBHOIO, Li€JIEHANPaBICHHOIO
NPUOOPETEHUsI CTYICHTOM HOBBIX 3HAHHM, yMEHUN 0€3 HEeIMOCPEACTBEHHOTO YJacTUs Mpernoia-
BaTeNs, XapaKTepU3YIOIMICS MPeIMETHOW HampaBJIEHHOCTHIO, A(M(EKTUBHBIM KOHTPOJIEM H
OLICHKOM pe3yNbTaToOB JAESTENbHOCTH 00yJarolerocs.

Llenu camocTosITeIbHONW PadOTHI:

* CUCTEMaTHU3aLMs U 3aKPEIJICHUE MMOJYyYEHHBIX TEOPETUUECKUX 3HAHUM U MPAKTUYECKUX
YMEHUH CTYIECHTOB;

- YIIIyOJIEHUE U pacIllipeHre TEOPETUUYECKUX 3HAaHUH;

- (opMUpOBaHUE YMEHUN HCIOJB30BATh HOPMATUBHYIO U CIIPABOYHYIO JTOKYMEHTALHIO,
CHELUATIBHYIO JIUTEPATYPY;

- pa3BUTHE MO3HABATEJIbHBIX CIIOCOOHOCTEH, AKTUBHOCTU CTYAECHTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

- (popMupOBaHHE CAMOCTOSITEIBHOCTH MBIITICHUS, TBOPYECKOW MHUIIMATUBBI, CIIOCOOHO-
CTEeH K caMOpa3BUTHIO, CAMOCOBEPIIICHCTBOBAHUIO M CaMOpealn3aluy;

* pa3BUTHE MCCIIENOBATEIbCKUX YMEHUHN U aKaJIEMUYECKUX HABBIKOB.

CamocrosiTenbHas padoTa MOXKET OCYIIECTBIIATHCS MHAWNBUIYAIbHO WU TPYNIIAMU CTY-
JICHTOB B 3aBUCHUMOCTH OT LI€JIU, 00beMa, YPOBHS CII0KHOCTH, KOHKPETHOW TEMaTHKH.

TexHo0THs OpraHU3allii CaMOCTOSITENbHON padoThl CTY/IEHTOB BKIIIOYAET MCIIOJIb30Ba-
HUE NH(POPMAIIMOHHBIX U MAaTePUAIbHO-TEXHHYECKUX PECYPCOB YHHBEPCUTETA.

KoHTpoabs pe3ynbTaToB BHEAYAMTOPHOW CaMOCTOSTEIBLHON pPAOOTHI CTYIACHTOB MOJMKET
IPOXOJUTHh B MUCBMEHHOM, YCTHOM MM CMEIIAHHOHU (opMe.

CTyneHTsl JOJDKHBI MOJXOAUTh K CaMOCTOSITENIBHOM padoTe Kak K HauBa)KHEUILEMY
CPEICTBY 3aKpeIlJICHUs] U Pa3BUTUS TEOPETUUYECKUX 3HAHUU, BHIPAOOTKE €IMHCTBA B3IVISI0B Ha
OTJIeTIbHBIE BOIIPOCHI Kypca, MPUOOpeTeHusl ONpeeICHHBIX HAaBBIKOB U UCIIOJIB30BaHUs ITpodec-
CHOHAJIBHOM JIUTEPaTyphI.

9.5 MeToanueckue ykazaHusi 1Jis1 00yYAIOIMXCSl 10 0CBOEHHUIO ANUCHUTLIHHBI

[lpy wW3ydeHHH AMCUMIUIMHBI OOYYaIOMMMCS 1€71€CO00pa3HO BBHITOIHSATH CIIEIYIOIIHE
PEKOMEH Jallu K :

1. 3ydenue yaeOHOM MUCIUILIMHBI JOKHO BECTUCh CHCTEMATHYECKH.

2. Tlocne m3ydeHus Kakoro-iubo pasziena rmo y4eOHUKY WM KOHCIEKTHBIM MaTepuaiam
PEKOMEHIyeTCsl IO MaMSITH BOCIIPOM3BECTH OCHOBHBIC TEPMUHBI, ONPEAEICHUs], IOHITUS pa3zie-
na.

3. Ocoboe BHUMaHUE CIIEyeT YACIUTh BBIMTOJTHEHHUIO OTYETOB 110 TPAKTHICCKIM 3aHSATH-
SIM M UHJIMBH/1yaJIbHBIM KOMIIJIEKCHBIM 33JJaHUSIM Ha CAMOCTOSITENIBHYIO PaboTy.

4. Bcs TeMaTHKa BOIIPOCOB, M3Y4aeMbIX CAaMOCTOSITEIIBHO, 33/1a€TCS Ha JIKIUAX IPero-
naBateneM. VM e naroTcst MCTOUYHUKU (B MEPBYIO O4Yepe/ib BHOBb U3JaHHBIE B MEPUOINYECKON
HAy4HOM IuTepaType) st 6oJiee 1eTaabHOr0 MOHMMAHUSI BOIIPOCOB, 03BYYE€HHBIX Ha JIEKIUU.

[Ipu camocTrosTeNbHON MTPOPabOTKE Kypca 00ydaromecs: AOKHBI:

- IPOCMAaTPUBATh OCHOBHBIE ONpEAEICHUS U (aKThI;

- TIOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha JICKIIMOHHOM 3aHATUU MaTepual U JOMOJIHHUTH
€ro C y4eTOM PEKOMEHJIOBAHHOM 110 JAHHOHN TeME JIMTEPATYPHI;

* U3Y4UTh PEKOMEHOBAHHYIO JINTEPATYPY, COCTABIIATH TE3UCHI, AHHOTALIMM M KOHCIIEKTHI
Hauboee BaXXKHBIX MOMEHTOB;

* CaMOCTOATCIIbHO BBIITOJHATD 3a/laHU A, aHAJIOTUYHBIC MTPCJIaraCMbIM Ha 3aHATHUAX]

* MCII0JIb30BaTh JJIsl CAMOIIPOBEPKH MaTepHaibl (JOHIA OL[ECHOYHBIX CPE/ICTB.

IIpn paGoTe HaJ KOHCIEKTOM Jie KIMH HEOOXOJMMO MOMHUTh, YTO Ha JEKIUU OOBIYHO
paccMaTpuBaeTCs He BeCh MaTepHall, a TOJBKO ero yacTh. OcTalbHas €ro 4acTh BOCIIONHSIETCS B
IIPOLIECCE CAMOCTOSATENILHOM paboThl. B CBsA3M ¢ 3TUM paboTa ¢ peKOMEHI0BaHHOW JIUTepaTypoi
oOs3arenbHa. JKenaTeabHO OCTaBUTH B pab0OYMX KOHCIIEKTaX MOJIs, HA KOTOPBIX JIIaTh MOMETKI
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U3 PEKOMEH/IOBAaHHOMN JIUTEPATyphl, JOMOJIHSIONME MaTepuail IPOCIyIIAaHHON JIEKIIUHU, a TakKe
NOJYEPKUBAIOIIME OCOOYI0 BA)XHOCTh T€X HJIM HMHBIX TEOPETUYECKUX IMOJOXKEHUH. 3anaBarhb
IPENOIABATENI0 YTOYHSIOUME BOMPOCH! C LEIbI0 YACHEHUSI TEOPETUUECKUX ITOJI0KEHUMN, pa3pe-
[IEHUSI CIIOPHBIX CUTyalui U T.A. XKenarenbHO BBIIENSTH Ha3BaHUS Pa3/elioB, ONpeielnsemMble
MOHATHS M OCHOBHBIE (DOPMYIBI LIBETHBIMH MapKepaMH C IIENIbI0 OOJIETYEHUs MCIIOIb30BaHUS
KOHCIIEKTa Ha MPAKTUYECKUX 3aHATHUSX.

IIpu MoAroToBKe K MPaKTH4YeCKUM 3aHSITHAM HEOOXOIWMO MOBTOPHUTH MPOUIACHHBIN
TEOPETUYECKUI MaTepuai, BhIyUUTh HaU3yCThb OCHOBHBIE MOHATHS, GOpMYIbl U (GOPMYITHPOBKU
TeOpeM. 3alIOMHUTh METOJIbI PEIICHUS THUITOBBIX 33]]a4 U IPUMEHHUTH UX IIPU PEIICHUN UHIUBH-
IyaJlbHBIX JOMAalHUX 3a/laHuii. B ciaydae 3aTpynHeHunil oOpaTUThCs 3a KOHCY/IbTallMel K Mpero-
JaBaTelto.

IIpu mnoaroroBke M 0¢QOpPMIIEHHH TECTOB, KOHTPOJIbHOH padoThl M PpacyeTHO-
rpadguyeckoil padboThl HAUUHATH CICIYET C MPOPAOOTKU KOHCIIEKTA JICKITUH, PEKOMEHI0BaHHOM
JUTEpaTypbl U MaTepuaioB MPAKTHUYECKUX 3aHATUH MO TeMaM JAaHHBIX paboT. PenmTh THIOBBIE
BapUaHThl paboT, yKka3aHHbIE B MaTepuanax (oHa OleHOUYHbIX cpelacTB. [Ipu HeobOxoaumMocTu
IPOKOHCYJIBTUPOBATHCS C MPENOAaBaTeIeM (JJ0 CpOKa BHIOIHEHUS paboT).

10 Onucanue MaTepuaTbHO-TEXHUYECKOT0 00ecreyeHusi, He00X0UMOro I
OCYIIIe CTBJIEHUSI 00Pa30BaTeJILHOIO MPOLeCcca Mo JUCHUIVINHE (MOYJII0)

10.1 Y4eOHo-1200paTOopHOE 000pyA0BaAHUE
OTCyTCTBYET
10.2 Texnu4yeckue H ITeKTPOHHbIE CPe/ICTBA 00yUYeHUS

CamocrosiTesibHast padoTa.
[lomemeHus A caMOCTOATENBHON paOOTHI OCHAILEHBI KOMIIBIOTEPHOM TEXHUKOW C BO3-
MOYHOCTBIO MOJKIIOUEHHS K ceTH «/HTepHEeT» U JOCTYNOM K 3JIEKTPOHHON MH(pOPMALIMOHHO-

oOpasoBatenbHOU cpene KHAT'Y:
- ypraneHbli 3a1 HTb KHAI'Y;
- KOMITBIOTEPHBIE KIacchl (ay. kopryc Ne ).

11 Hunie cBeneHus

MeToan4eckue peKOMEHIANHH M0 00y4YeHHIO UL ¢ OTPAHMYE HHBIMH
BO3MOKHOCTSIMM 310POBbS1 M1 HHBAJIH/I0B

OcBoeHME IUCHUIIINHBI 00YJarOIMMUCS ¢ OTPAHMYEHHBIMU BO3MOXHOCTSIMU 37I0POBbS
MO’KET OBITh OpPraHHW30BaHO KaK COBMECTHO C JPYTMMHU OOy4aroIMMMCS, TaK U B OTIEIbHBIX
rpynnax. [Ipeamonaratorcs cnenuanbHble YCIOBUS AJIs MOJTYYeHUsI 00pa30BaHUs 00ydaroMu-
Csl C OTPAaHUUYEHHBIMU BO3MOKHOCTSIMU 3/10POBBSL.

[Ipodeccopcko-niegarornyeckuii cocTaB 3HAKOMUTCS C TICHUXOJIOTO-(HU3UO0JIOTHIECKUMHI
0COOCHHOCTSAMHU OOYJaIOIMXCS WHBAIMUJOB U JIMIl C OTPAHUYEHHBIMU BO3MOXKHOCTSMHU 3]I0pPO-
Bbsl, HHAUBUIYAIbHBIMH IIPOrpaMMaMH peadUIUTAllMU UHBANIKUIOB (pu Hanuyuu). [Ipu HeoO-
XOJIMMOCTH OCYIIECTBJISIETCS TOMOJHUTEIbHAS MOANEPKKa MPENoJAaBaHusl ThIOTOPaMH, IICUXO-
JIOTaMU, COLIMAIbHBIMU PA0OTHUKAMH, MPOILEIIIMMH MOATOTOBKY aCCUCTEHTaMH.

B cooTBeTcTBUUM ¢ METOIUYECKUMHU peKoMeHaanussMu MuHnoOpHayku PO (yrB. 8 ampens
2014 1. N AK-44/05BH) B Kypce MpeanoJiaraeTcsi UCIOIb30BaTh COL[MaIbHO-aKTUBHBIE U pe-
¢uiekcuBHBIE METO/bI 00y4YEHHU s, TEXHOJIOTUU COLMOKYABTYPHON peaOMIMTalUU C LEIbI0 OKa3a-
HUSI IOMOIIM B YCTAaHOBJIEHUH IOJHOLEHHBIX MEXIMYHOCTHBIX OTHOLIEHUH C JPYIHUMHU CTYACH-
TaMH, CO3/1laHUHM KOM(OPTHOIO MCHUXOJIOTMYECKOro KIumara B cTyaeHueckor rpymme. [logdop u
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pa3paboTka y4eOHBIX MaTepHaANIOB MPOU3BOJATCS C YUETOM IMPEIOCTaBICHUS MaTepuajia B pas-
JUYHBIX (QopMax: ayluaabHOW, BU3YaJbHOM, C HCIOJIb30BAHHEM CIEIUATBHBIX TEXHHUYECKUX
CPeICTB ¥ WH(POPMAIIMOHHBIX CHCTEM.

OcBoenue nucuumnHbl guiamu ¢ OB3 ocymecTBisIeTCs ¢ UCMOJIb30BAHUEM CPENICTB
o0y4eHHsT O0ILero M CIEeNHaIbHOTO HazHadeHUs (MePCOHANBHOTO M KOJUIEKTUBHOTO HCIOJB30-
BaHWs). MaTepruaabHO-TEXHHIECKOE 00eCIeueHUEe MPeayCMaTPUBALET MPUCITOCOOICHHUE ayIUTO-
puit K Hyxaam jui ¢ OB3.

dopma mpoBeACHUs ATTECTALUM AJsl CTYJEHTOB-UHBAINU/IOB YCTAaHABJIMBAETCSA C YUETOM
WHIMBUAYATBHBIX cuxodu3ndecknx ocodbennoctei. Jlns crymentoB ¢ OB3 mpemxycmaTpuBaet-
cs toctymHas popMa MpeAoCTaBICHUS 3aIaHUM OLEHOYHBIX CPEJICTB, @ UMEHHO:

- B TEUATHOM WM DJIIEKTPOHHOW ¢opMe (UIg JHI] C HAPYIMICHUSIMH OIMOpPHO-
JIBUTATEIBHOTO armapara);

- B IeYaTHOM opMe UM 3JIEKTPOHHOU (opMe ¢ yBETUUEHHBIM MPUGTOM U KOHTPACTHO-
CTBIO (IS JIUII C HApPYLLIEHUSIMU CIIyXa, PEYH, 3pEHHUs);

- METOJIOM YTEHHSI aCCHCTEHTOM 3aJIaHus BCIIYX (JUTs JIUI] C HAPYIICHUSMH 3PEHU ).

CryneHTaM ¢ MHBAJIUJHOCTBIO YBEIMYMBAETCS BPEMS HA MOATOTOBKY OTBETOB Ha KOH-
TPOJBHBIE BOMPOCHI. JIJisT TaKUX CTYIEHTOB IMpEAyCMaTpPUBACTCS JOCTYIHas GopMa MPeroCcTaB-
JIEHUsI OTBETOB Ha 3aJaHus, @ UMEHHO:

- MICPMEHHO Ha Oymare uiim HabopoM OTBETOB Ha KOMITbIOTEpE (IJIsl ULl C HAPYILICHUsI-
MU CIIyXa, peun);

- BBIOOpPOM OTBETa U3 BO3MOXKHBIX BAPHAHTOB C MUCIOJIb30BAHUEM YCIIYT aCCUCTEHTA (AJ1s1
JIUI C HAPYIICHUSIMU OMOPHO-ABUTATEIBHOIO anrapara);

- YCTHO (7151 TU1I C HAPYIIEHUSIMU 3PEHU I, OTOPHO-IBUTATEIBLHOTO armnapara).

[Ipu HEeoOxonuMOCTH Ui O0YYarOLUMXCsS C MHBAIUIHOCTBIO MPOIIeAypa OLICHUBAHUS pe-
3yABTaTOB OOY4YEHUS MOKET MPOBOIAUTHCS B HECKOJIBKO ATAIOB.
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[Tpunoxenue 1

®OHJI OHEHOYHbBIX CPEJICTB?
Mo JUCIUILINHE

MareMaTuka
HampaBienue moaroToBku 12.03.04 " Buomexnuueckue cucmemvl u mexnoaocuu"”
HanpasnenHocts (poduiin) HHndrceneprnoe 0eno 6 meouxko-o6uono2uyeckou npakmuke
00pa30BaTeIbHON MPOTrPaMMBbI
KBanudukarus BeITyCKHUKA bakanasp
lNon Havasia moAroToBKU 2022
(no yuebnomy niauy)
®opma o0ydeHus ouHas
Texnonorus obyyeHus MpaouyUuoHHas
Kypc Cemectp TpymoeMKocTsb, 3.€.
12 123 12

Bun npomexxyrouHo# aTTecTaluu O6ecneunBarolee moapaszaeincHue

3auem c oyenkou, 3auem c oyenkou, IK3ameH Kagpeopa IIM - [Ipuxnaounas mamemamuxa

2 B maHHOM TIPHJIOKEHUH MTPE/ICTABIICHBI THIIOBBIE OIICHOYHBIE CpeicTBA. [10THBII KOMIUIIEKT
OLIGHOYHBIX CPEJICTB, BKIIIOYAIOIIMI BCE BApUAHTHI 3aJaHUI (TECTOB, KOHTPOJIBHBIX PadOT U Ap.),
IpeularaeMbIX o0ydJaroImeMycs, XpaHHUTCs Ha Kadenpe B OyMaKHOM U 3JIEKTPOHHOM BH/IE.
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1 TIlepeyeHb IAHUPYEMbIX Pe3yJbTATOB 00y4YeHHUsI O JUCHUIIHHE (MOIYJIIO),
COOTHECEHHBIX ¢ IVIAHUPYEeMbIMHU pe3yJIbTATAMHU 00pa30BaTeIbHOI NMPOrPaMMbI

Tabmuna 1 — KomnereHnu 1 MHAMKATOPHI UX JOCTHIKCHUS

KOI[ 1 HAMMCHOBAHUEC

WNH inkaTopbl JTOCTUKEHUS

[Inanupyemsble pe3ynbTaThl

KOMIETCHITNU O0ydeHUs 10 TUCIUTIIIHE
OOmenpodeccroHanbHBIC
OIIK-1 Cnocoben | OIIK-1.1 3naer d¢ynmameHTanpHble 3a- | 3HaTh OCHOBHBIC MaTeMa-
NPUMEHSATh €CTECTBEH- | KOHBI IPUPOIbI, OCHOBHBIE (PU3NYECKHE U | TUUECKHUE 3aKOHBI
HOHAy4yHble U  00- | MaTeMaTuyecKue 3aKOHbI
mieMH)KCHEepHbIe  3HA- | OIIK-1.2 YMmeeT npuMeHSATh €CTECTBEH- | YMETh INPUMEHATh Mate-

HHUsi, MCTOAbBI MaTCMa-
THYCCKOIro aHajiu3a Hu
MOACIUPOBAHUA B HH-
)KCHepHOI\/’I ACATCIBbHO-

HOHAy4YHbIC U OOIIEHMH)KCHEPHBIC 3HAHUS
JUId peLleHUs 3ajJad TEOpPETHYECKOro U
MIPUKIATHOTO XapaKrepa

MaTH4YECKUE METOABI IS
aHanu3a 3a7a4 TeopeTHye-
CKOTO M TPHUKIAJHOIO Xa-
paxrepa.

CTH, CBSI3aHHOW C pas-
paboTKOH, MPOEKTUPO-
BaHUEM, KOHCTPYHPO-
BaHUEM, TEXHOJIOI'UAMU
IPOU3BOJCTBA M DKC-
IUTyaTalul OMOTEXHU-
YECKUX CHCTEM

OIIK-1.3 Bnanmeer HaBBIKAMH TPHMEHeE-
HUS METOJIOB MaTeMaTH4YeCKOTO aHajIHu3a
U MOJAETHPOBAHUS B WHXXEHEPHOH Jes-
TENBbHOCTH, CBSI3aHHON € pa3paboTKoii,
MPOCKTUPOBAHHEM, KOHCTPYHPOBAHUEM,
TEXHOJIOTUSIMH MTPOU3BOJICTBA U HKCILITya-
TalMK OMOTEXHUYECKUX CHCTEM

Bnanerr HaBBIKAMH WC-
MMOJL30BaHUs 3HAHUHM Ma-
TEMaTUKA TIpU  aAHAJIU3E
MPAKTUYECKUX 33724

Tabmuna 2 — [Macopt (oHIa OLIEHOYHBIX CPEJICTB

KonTtponupyemsie ®opmupyemas | HammenoBanue
pa3aeJbl (TeMbl) KOMIIe Te HIUS OLI€eHOYHOI0 IToxa3zatesn oueHKH
AUCHMILTHHBI CpeicTBa

JIuneiinas anareopa. OIIK-1 PacuerHo- JleMoHCTpUpYET HpakTH4e-
rpaduueckas | CKOC HCIIOIB30BAaHHE MaTe-
pabora MaTH4ECKUX METOJIOB U aHa-
JUTUYECKUX AITOPUTMOB IS

aHanM3a 3a1ad
Aun¢ ¢ epeHunanbHoe OIIK-1 KontponsHas | JleMoHCTpupyeT mpakThye-
ucuucIeHne (l)yHKEII/II/I pabora CKOE€ UCIIOJIb30BAHUE Mare-
OAHOM MEPEMEHHON MaTH4ECKUX METOJIOB U aHa-
JUTUYECKUX AIITOPUTMOB IS

aHanM3a 3a/1a4
BBeenue B MaTematuye- OIIK-1 Tect OcymecTBiseT BHIOOp MaTe-
CKMH aHajm3 MAaTHYECKHX OIepauuil U
AQHAIMUTUYECKUX AJITOPUTMOB
JUIsL pelIcHUs] TEKylled Ma-

TEMaTH4ECKON 3ajauu

DYHKIMH HECKOJIbKHX OIIK-1 PacueTHo- JleMOHCTpHUpYET MpaKTHye-
nepeMeHHbIX rpaduyeckass | CKO€ HCIIONB30BAHUE MaTe-
paboTa MaTH4ECKUX METOJIOB U aHa-
JUTUYECKUX AIITOPUTMOB JUIs

aHaIM3a 3a/1a4
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HNuTerpajbHbie HCYHC- OIIK-1 KontponwsHas | JleMoHCTpupyeT mpakThye-
JeHHs P YHKIHH OHOH pabora CKO€ MCIOJIb30BaHUE MaTe-
nepeMeHHOI MaTHYECKUX METOJOB U aHa-
JUTUYECKUX AITOPUTMOB JIS
aHanM3a 3a/1a4
ud ¢ epeHUAIBLHOE HC- OIIK-1 Tecr OcymectBiisieT BpIOOp MaTe-
qyucaeHne ¢ yHKIuM oj- MaTHU4YECKUX OIepauud u
HO¥ nepeMeHHOH AHAITHYECKUX AJTOPHUTMOB
JUISL pEICHUs] TEKylled Ma-
TEMaTUUYECKOM 3a1auun
OO0bIkHOBeHHBIE TH( Pe- OIIK-1 PacueTtHo- JeMoHCTpUpYeT mpakThye-
peHIHAJIbHbIE YPaBHe- rpaduueckas | CKOE€ HCIIOJIb30BAHUE Mare-
HUsI paGoTta MaTHYECKUX METOJIOB U aHa-
JUTUYECKUX AITOPUTMOB JUIS
aHaiM3a 3a/1a4
Psaabi OIIK-1 KontponwsHas | JleMoHCTpupyeT mpakThye-
pabota CKO€ HCIOJIb30BAaHUE Mare-
MaTHYECKUX METOJOB U aHa-
JUTUYECKUX AITOPUTMOB JUIS
aHanM3a 3a/1a4
HHTerpanbHbIe HCUMC- OIIK-1 Tect OcyiecTBiisieT BHIOOp Mare-

JieHUus1 P yHKIIUM OJHOM
1nepeMe HHOM

MaTUYECKUX Ollepaluid U
AHAIMTUYECKUX AJITOPUTMOB
JUIsL pelieHUs] TEKyled Ma-

TEMaTUYECKOM 3aJa4u
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2 MeToauyeckue MaTe puaJibl, ONpe/aeJisIIoNMe MPoleyphl olle HUBAHNUS 3HAHUI,
YMeHUI, HABBIKOB M (MJIM) ONBITA eI TeJIbHOCTH, XapaKTe pU3yI0lIHe MpoLece
(¢ opmupoBanusi KomneTe HUMM

Meronnueckue mMarepuaisl, ONpeaesSonpe MpoLeIypbl OLEHUBAHUS 3HAHWM, YMEHUH,
HaBBIKOB M (WJIM) OIBITA JEATEIbHOCTH, IIPEJICTABICHBI B BUJE TEXHOJIOTNUYECKON KapThl IUCLH-
IIMHEI (Tabmuia 3).

Tabauna 3 — TexHogornyeckass Kapra

No HaunmeHoBaHue Cpoku (Il kana one- Kpurepun
“|oneHOYHOro cp-Ba |BHINOJHEHH| HHBAHHS OLICHUBAHUS
1 cemectp

Ilpomesrcymounaa ammecmayus 6 popme 3auem c oyeHKou

Pacuerno-
rpaduueckas
pabora Nel

7 "enenst

20 6amnoB

20 6amwioB - CTyIEHT MOJHOCTHIO BBHITIOJHWI 3aj1a-
HYe, TOKa3all OTJIMYHbIC YMEHUS W HABBIKH B PAMKax
YCBOEHHOTO y4eOHOro MaTepHalia, KOHTPOJbHAs pa-
O0ora odopmieHa aKKypaTHO U B COOTBETCTBUH C
MPEIBSBISICMBIMHU TPSOOBAHUSAM U

15 6ammoB - CTyAeHT MONHOCTHIO BBIMOJHWI 3aja-
HUe, TOKa3all XOpOoIllMe YMEHUsS HABBIKHM B paMKax
YCBOCHHOr0 y4eOHOro MaTepuaja, HO He cMOr 000c-
HOBAaTh ONTHUMAIILHOCTH TPEJIOKEHHOTO PEICHUS,
JIOTIYIIICHbI OJTHA WM JIBE HETOYHOCTH, €CTh HEJO0-
CTaTKu B 0(hOpMIICHIY;

10 6amioB - CTyACHT MOMHOCTHIO BBITOJIHII 3a]a-
HHE, HO JIOMyCTWI CYIIECTBEHHbIE HETOYHOCTH W
rpyOble OINMMOKM, HE MPOSBWI YMEHHUS IPaBHIHHO
WHTEPIPETHPOBATh TONYyYEHHBIE PE3yNIbTaThl, Kaue-
CTBO O(OPMJICHHS UMEET HEeJIOCTATOYHBIN YPOBCHb;
0 6ammoB - CTyIeHT HE MOJHOCTHIO BBITIONHWI 3a7a-
HHE, TIPH O3TOM MPOSBWI HEIOCTATOYHBIH YPOBEHB
YMEHHM M HABBIKOB, a TaKXe HECMOCOOCH MOSICHUTH
TIONTYCHHBINA pe3yNbTaT

Tect Ne 1

10 menens

10 6ayuioB

10 6amioB - 91-100% mpaBWILHBIX OTBETOB — BHICO-
K1l YPOBEHh 3HAHMI, YMCHHMIA M HaBBIKOB,

8 6amioB - 71-90% % mpaBWILHBEIX OTBETOB — JIOCTA-
TOYHO BBICOKHMM ypOBEHb 3HAHWI, YMEHUA W HABBI-
KOB;

6 GamnoB - 61-70% mnpaBWIbHBIX OTBETOB — CpPEHUI
YPOBEHb 3HAHWH, YMEHHA U HABBIKOB;

4 Gamma - 51-60% mnpaBWIBHBIX OTBETOB — HU3KHIA
YPOBEHb 3HAHMH, YMCHHI 1 HaBBIKOB,

0 6ammoB - 0-50% mpaBWILHBIX OTBETOB — OYCHb
HU3KWI YpOBEHb 3HAHWN, YMEHWI M HABBIKOB

KoHnTtponpHas
pabota Ne 1

16 nenens

20 damnoB

20 6ayutoB - CTYIEHT TOJHOCTHIO BHITIONHII 3aJaHKC
KOHTPOJILHOUM paboThl, TOKA3aJl OTJIMYHbIC YMCHUS U
HaBBIKM B paMKaX YCBOSHHOTO y4eOHOr0 Matepuania,
KOHTpOJIbHAsI pabora odopMiicHa aKKypaTHO U B CO-
OTBETCTBUH C MPESABABIICMBIMH TPEOOBAHUSIMU;

15 6annoB - CTyeHT NOJHOCTHIO BBITIONHWI 3aaHUe
KOHTPOJIbHOM pPa0oTHI, TOKa3aj XOpOIIMe YMEHHS
HaBBIKM B paMKaX YCBOSHHOTO y4eOHOro MaTeprana,
HO HE CMOr OOOCHOBAaTh ONTHMAJIBHOCTH TMPEJJIO-
JKEHHOTO PEeILCHUs, JOMyIICHBI OTHA U JIBE HETOY-
HOCTH, €CTh HEJOCTATKH B O(OPMIICHHM KOHTPOJIb-
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HaumeHoBaHMe Cpoku (Il kana one- Kpurepun
OLI€ HOYHOI'O CP-BA |BHINOJIHEHH| HHBaHUA OLlCHUBAHUA

HOH paOOoTEHI;

10 6ammoB - CTYASHT TOJMHOCTHIO BBINOIHII 33 TaHKC
KOHTPOJILHOH pa0OThI, HO IOMYCTHI CYIICCTBEHHEBIC
HETOYHOCTH U TpyOble OIIMOKH, He TPOSBWI YMEHHSA
MPaBWIHLHO MHTEPIPETHPOBATh IIOJYYCHHBIC PE3YIIb-
TaThl, KAYECTBO OPOPMIICHHSI KOHTPOJILHOW PaOOThHI
AMEET HEJOCTATOYHBIA YPOBCHB;

0 6amnoB - CTyaeHT He TOJHOCTHIO BEHITIONHIIT 33/1a-
HHE¢ KOHTPOJIBHOH padOTHI, MPU 3TOM HPOSBHI HEH0-
CTaTOYHBI YPOBEHb YMCHHMH W HABBIKOB, a TaKKE
HecToco0eH MOSICHUT TIONYYEHHBIA pe3-T

HUroro 50 6as10B -

Kputepun oneHKH pe3yabTaToB 00y4e HUSl IO AUCHHUIIJIMHE :

0 - 64 % or MakcUMalbHO BO3MOXKHOW CyMMBI 0aJUIOB - "HEYIOBIETBOPHUTEILHO" (HEAOCTATOUHBINA yPO-
BEHb I aTTECTALWHU 0 JUCLIMIUIMHE );

65 - 74 % or MakCcUMaNIbHO BO3MOKHOH CYMMBI 0aiuioB - "yIOBIETBOPUTEIHHO" (TIOPOTOBBIN (MHUHIMAJTh-
HbI) YPOBEHB);

75 - 84 % ot MakcUMaJbHO BO3MOXKHON CYMMBI 0aJutoB - "xopomio" (cpeHuil YpOBEHS );

85 - 100 % or MakcuManbHO BO3MOXKHOW CyMMBbI 0ayuioB - "OTiMYHO" (BBICOKMIA (MaKCHMalbHBIN) ypo-
BCHB)

2 cemecTp
IIpomesricymounan ammecmauus 6 gpopme 3auem c oyeHKou
4 | KoHTposbHas 7 Henens 20 6oasutoB | 20 6ammoB - CTyAeHT HONMHOCTHIO BBINOIHII 33 TaHKC
pa6ora Ne 2 KOHTPOJILHOM pa0oThl, TI0Ka3ajl OTJIMYHBIC YMCHUS U

HaBBIKM B paMKaX YCBOSHHOTO y4eOHOro MaTepuania,
KOHTpOJIbHAsI pabora odopMiicHa aKKypaTHO U B CO-
OTBETCTBUH C MPEABABIICMBIMH TPEOOBAHUSIMU;

15 6amnoB - CTyAeHT NOJHOCTHIO BBITIONHII 3aaHAC
KOHTPOJIbHOM paOOThI, TOKa3aa XOpOIIHe yMEHHS
HaBBIKM B paMKaX YCBOSHHOTO y4eOHOro MaTeprana,
HO HE CMOr OOOCHOBaTh ONTHUMAIILHOCTH TMPEJIJIO-
JKEHHOTO PeIleHusI, JOMyIICHBI OIHA U JIBE HETOY-
HOCTH, €CTh HEJOCTATKH B O(OPMIICHAN KOHTPOJIb-
HOH paOOoTEHI;

10 6asm0oB - CTyAEeHT TOJHOCTHIO BBITIONHII 3aaHNC
KOHTPOJILHOM Pa0OTHI, HO JIOMYCTHI CYIICCTBEHHBIC
HETOYHOCTH U I'PYObI€ OIIMOKH, HE MPOABWI YMEHUS
MPaBWILHO MHTEPIPETUPOBATH TIONYUCHHBIC PE3yiib-
TaThl, KA4eCTBO O(MOPMIICHUS KOHTPOJIBHOH pabOTHI
AMEET HEJOCTATOYHBIA YPOBEHB;

0 6ammoB - CTyIeHT HE MOJHOCTHIO BBITIONHWI 3a7a-
HHE KOHTPOJILHOH PabOoTHI, MPH 3TOM MPOSBII HEI0-
CTAaTOYHBIA YPOBEHh YMEHHMHA M HABLIKOB, a TaKXkKe
Hecroco0EH MOSICHUTD TIONYYEeHHBIA pe3-T

5 | Tect Ne 2 12 nenens | 10 6ammor | 10 6amos - 91-100% mpaBWIBHBIX OTBETOB — BBICO-
KU YPOBEHb 3HAHWI, YMEHUI U HABBIKOB;

8 6amioB - 71-90% % mnpaBUWILHBEIX OTBETOB — JIOCTA-
TOYHO BBICOKMII YPOBEHb 3HAHMII, YMEHHMII U HaBbl-
KOB;

6 6ayuioB - 61-70% NpPaBWILHBIX OTBETOB — CPEHUN
YPOBEHb 3HAHWI, YMEHHA U HABBIKOB;

4 Gamma - 51-60% npaBWIBHBIX OTBETOB — HU3KHIA
YPOBEHb 3HAHWH, YMEHHA U HABBIKOB;

0 G6ammoB - 0-50% mnpaBWIBHBIX OTBETOB — OYCHB
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HaunmeHOBanme
0Ll€ HOYHOT 0 CP-Ba

Cpoxu
BbINOJIHE HH

I kama ome-
HUBAHUA

Kpurepun
OLlCHUBAHUS

HW3KWI YPOBEHb 3HAHWN, YMEHWI W HABBIKOB

6 | PacuetHo-
rpaduyueckas
pabora Ne 2

16 nenens

20 damnoB

20 OamwioB - CTyIEHT MOJHOCTHIO BBITIOJHWI 3aj1a-
HYe, TOKa3all OTJIMYHbIC YMEHUS W HABBIKH B PAMKax
YCBOEHHOTO y4eOHOro Marepriana, KOHTPOJILHAS Pa-
bora odopMiicHa aKKypaTHO M B COOTBETCTBUH C
TPe ABSABIIICMBIMHY TPEOOBaAHSIMHL

15 G6amoB - CTYIEHT TMOJHOCTHIO BBHITIONHWI 3a]1a-
HHE, TIOKa3aJl XOpOIMe YMCHUS HABBIKM B paMKax
YCBOCHHOr0 y4eOHOro MaTepuaja, Ho He cMor 000c-
HOBAaTh ONTHMAJIbHOCTh TIPEJJIOKEHHOTO PEICHUS,
JIOTYIIICHBl OJHA WM JIB€ HETOYHOCTH, €CTh HEMIO-
CTaTKu B 0(hOPMIICHHN.

10 6amioB - CTYIEHT MOJHOCTHIO BBITIONHIIT 3aja-
HHE, HO JOMYCTWI CYIIECTBEHHbIC HETOYHOCTH H
rpyOble OIIMOKM, HE IPOSABWI YMEHHS IIPABWIHLHO
WHTEPIPETHPOBATh TONYyYEHHBIE PE3ybTaThl, Kade-
CTBO O(OPMIICHHSI IMEET HEeJIOCTATOYHBIN YPOBEHb.
0 6amoB - CTyaeHT He TOJHOCTHIO BBHITIONHIII 3a/1a-
HHUE, TPU 3TOM TIPOSIBWI HEJOCTATOYHBIA YPOBCHB
YMEHHI M HAaBBIKOB, a TaK)KE HECIOCOOCH IMOSICHHUTH
TIONTY9CHHBINA pe3yNbTarT.

Htoro

50 6ass10B

KpuTtepuu oueHKH pe3yabTaToB 00y4eHUs 110 JUCIHUILINHE:
0 - 64 % oT MakcHMaJIbHO BO3MOKHON CYyMMBI 0aJIjIoB - "HEy/10BJIETBOPUTENILHO" (HEJOCTATOYHBIN ypo-

BCHb J1JI1 aTTCCTalKU 110 ,HI/ICI_[[/II'D'II/IHC);

65 - 74 % oT MaKkCHUMaJIbHO BO3MOXKHOM CyMMBbI 0aJuIoB - "y10BIE€TBOPUTEIHLHO" (TIOPOrOBbIM (MUHUMAIb-

HBI) YPOBEHB);

75 - 84 % oT MaKcUMaJbHO BO3MOKHOM CyMMBbI 0aJuioB - "xoporo” (CpeaHuil ypOBEHb );
85 - 100 % ot MakcHMaITbHO BO3SMOXKHOH CYMMBI 0aJuioB - "OTJIMYHO" (BBICOKHMI (MaKCHMaJIbHBIN) YPOBEHD)

3 cemecTp
Ilpomesccymounana ammecmayus 6 popme Ixk3zamen

7 | Tect Ne 3 2 Hemens 10 6aymo | 10 6ammos - 91-100% mpaBWIBHBIX OTBETOB — BBICO-
KU YPOBEHb 3HAHMI, YMECHUI U HABBIKOB;
8 6aioB - 71-90% % npaBUIBHBIX OTBETOB — JOCTa-
TOYHO BBICOKMH YpOBEHb 3HAHWM, YMEHWM M HABBI-
KOB;
6 6ayuioB - 61-70% NpaBWILHBIX OTBETOB — CPEHUN
YPOBEHb 3HAHWH, YMEHHI W HABBIKOB;
4 6amma - 51-60% mNpaBHIBHEIX OTBETOB — HHB3KHI
YPOBEHb 3HAHMH, YMEHHI U HABHIKOB;
0 6amnoB - 0-50% TpaBWIBHBIX OTBETOB — OYCHb
HI3KUI YPOBEHb 3HAHWI, YMEHUI U HABBIKOB

8 | PacuetHO- 12 nenens | 20 Gammor | 20 6amnoB - CTymeHT MONMHOCTBIO BBINOIHWI 3a]1a-

rpaduaeckas
pabota Ne 3

HUE, TIOKA3aJl OTJIMYHbIE YMEHHS U HAaBBIKU B pamMKax
YCBOEHHOTO0 y4eOHOro mMaTepuasa, KOHTpOJIbHas pa-
O0ora odopMiicHa aKKypaTHO W B COOTBETCTBUH C
Npe IbSABISIEMBIMU TPEOOBAHUSMIL,

15 6amnoB - CTyOEHT MOJHOCTHIO BBIMOJIHII 3aia-
HUE, TOKa3all XOpOIMe YMEHWSI HABBIKH B paMKax
YCBOGHHOTO y4eOHOro MaTepualia, HO He cMOr 000c-
HOBATh ONTHUMAJILHOCTH MPEJIOKEHHOTO PEICHUs,
JIOTYIIEHbI OJIHA WIIM JIBE HETOYHOCTH, €CTh HEJ0-
CTaTKH B 0(hOpMIICHUY;

10 GammoB - CTyleHT TOIHOCTHIO BBITIONHIUI 3aj1a-
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HaunmeHOBanme
0Ll€ HOYHOT 0 CP-Ba

Cpoxu
BbINOJIHE HH

I kama ome-
HUBAHUA

Kpurepun
OLlCHUBAHUS

HHEe, HO JONMYCTWI CYIIECTBEHHbIC HETOYHOCTH M
rpyOble ONMOKH, HE TPOSBWI YMEHUS TPABWIHHO
WHTEPIPETUPOBATh TONTYyYCHHBIC Pe3yJbTaThl, Kade-
cTBO 0OpMIICHHS UMEET HeIOCTATOYHBIN YPOBEHb;
0 6amtoB - CTyIEHT HE MOJHOCTHIO BBITIOIHWI 3aa-
HHME, TIpU 3TOM TPOSIBUI HEJOCTATOYHBIA YPOBEHB
YMCHUM W HABBIKOB, & TAKXE HECMOCOOCH TMOSICHUTH
TOJTy4EHHBIA pe3ysbTaT

9 | KonTponpHas
pabota Ne 3

16 menens

20 oamnoB

20 6amwtoB - CTYICHT TIOJHOCTHIO BHITIONHII 3aJaHKC
KOHTPOJIbHOM pa0boThl, MOKa3aJl OTIIMYHBIE YMEHUS U
HABBIKM B paMKaX YCBOSHHOTO y4eOHOro MaTepuania,
KOHTpOJIbHAsI pabora odopMiieHa aKKypaTHO U B CO-
OTBETCTBUH C MPEABABIICMBIMH TPEOOBAHUSIMY;

15 6ammoB - CTyIeHT TIOTHOCTHIO BHITIONHWI 3a]]aHHE
KOHTPOJILHOM pPaOOThI, TOKa3ajd XOPOIIHe YMEHUS
HaBBIKM B paMKaxX YCBOCHHOI'O y4eOHOro MaTepuala,
HO HE CMOr O0OCHOBaTh ONTHUMAIIbHOCTH TMPEJIJIO-
JKEHHOTO PEeIleHUsI, JOMyIICHBI OJHA WX JBE HETOU-
HOCTH, €CTh HEJOCTATKH B O(OPMIICHUN KOHTPOJIb-
HOH paOOoTEHI;

10 6amtoB - CTyICHT TIOJTHOCTHIO BHITIONHI 3a]JaHHC
KOHTPOJILHOW Pa0OTHI, HO JIOMYCTWI CYIIECTBEHHBIC
HETOYHOCTH W TpyObIe OIIMOKH, HE TPOSBUIT YMEHUS
MPaBWILHO MHTEPIPETUPOBATH TOMYYCHHBIC PE3yiib-
TaThl, KAYeCTBO O(OPMIICHUS KOHTPOJIBHOH paOOTHI
AMEET HEJOCTATOYHBIA YPOBEHB;

0 6ammoB - CTyIeHT HE MOJHOCTHIO BBITIONHWI 3a7a-
HHE KOHTPOJLHOM PabOoTHI, MPH 3TOM MPOSBHI HEIO-
CTaTOYHBIA YpOBEHh YMEHHMH M HaBBIKOB, a TaKXKe
HecTocO0EH MOSICHUTD TIONMYYEHHBIA pe3-T.

Tekynmii KOHTpOJIb:

50 o0anyioB

JK3aMeH:

50 6aqs10B

60 6annos - 91-100% npasunbubix 0MEemMos — 6biCo-
KUil ypoGeHb 3HaAHUll, YMeHUU U HABLIKOB,

50 6annos - 11-90% % npasunbhvix omgemos — 00-
CIMAMOYHO 8bICOKUL YPOBEeHb 3HAHUL, YMeHUU U
HABBIKOG,

40 6annos - 61-70% npasuivnvlx omeemos — cpeo-
HUlLl YPOBEHb 3HAHUL, YMEHUL U HABLIKOS,

30 6annos - 51-60% npasuibrvix omeemos — HU3KUU
YpO8eHb 3HAHUL, YMEHUN U HABHIKOS,

0 6annos - 0-50% npasurvrvix omeemos — oueHs
HU3KULL YPOBEHb 3HAHUL, YMEHUL U HABLIKOS;

Htoro

100 6as10B

KpuTtepuu oneHKH pe3yJbTaToB 00y4e HUS 0 IMCUMILIMHE ¢

0 - 64 % or MakcCUMaJbHO BOSMOXKHOM CYMMBI 0ajjioB - "HEYJOBJIETBOPUTEIHHO" (HEIOCTATOUHBIA ypo-
BEHB IS aTTECTAIMH TI0 JUCIMIUINHE );
65 - 74 % oT MakCUMaJbHO BO3MOKHOH CYMMBI 0ajuioB - "yIOBJIETBOPUTEIBHO" (TIOPOTOBBIN (MHHIMJTh-

HBI) YPOBEHB);

75 - 84 % oT MakcUMaJbHO BO3MOKHON CyMMBI 0aJUIOB - "xopoio" (cpeiHuii ypOBEHb);

85 - 100 % or MakcuMalabHO BO3MOXHOH CyMMBbI OaJuIOB -

BCHbB)

"oTmiaHO" (BBICOKHI (MaKCUMalbHBIN) ypo-
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3 TunoBble KOHTPOJIbHbIE 32JaHUs WU HHbIE MaTePUAJIbI, He00X0ANMBIE s
OLIeHKH 3HAHHI1, YMeHHUii, HABBIKOB H (WIN) ONbITA JeATeJbHOCTH, XapaKTe PH-
3yime npouecc (poOpMHUPOBAHMS KOMIIETeHIIMI B X0/1e 0CBOeHUsI 00pa3oBa-
TeJbHOH NMPOrpaMMbl

3.1 3aganus VISl TEKYIIETO KOHTPOJIA yCreBaeMOCTH

Konrtponbnas padora Nel «/In¢depennmanbHoe ucunciaeHue ¢ yHKIUM OHOM
e peMe HHO

1. Haiiti npomn3Boasbie Yy GyHKIMI:

a) y=3x—3-arccos*2x, 6) y:InInsin(1+§), B) y = (arctg5x)'°9:(x+4),

X = arctgt,
r) y2:x+thy, 1) I /1+t2
=1In :
y t+1

2

Jax?

3. Haiitu npou3Boanyto N-ro nopsiaka ¢yHKuuu y =Ig(3x+1).

2. Haiitu nuddepenunan GyHKuu Y = arccos

4. BblYMCIUTh NPHOIMKEHHO ¢ moMoupio auddepennunana 3HaueHUE QYHKIUH y=3

Xx=836.

X IIpU

+/x
1-/x

5. CocTaBUTb ypaBHEHUS KacaTeIbHOW U HOPMaJIU K KpUBOW Y = B TOuke Xg=4.

6. HaiiTu nipenensl, ucnoyb3ys npaBuiio Jlonurans:

) 1 . x3-3x%—x+3 .
y lim—=—=-=/| 9 lim— » B) [imUnx)*.
7. HaliTm HanOoJjbliee 1 HaMMEHbIIee 3HAYCHUsT QyHKIIUH Y = x2 —2X+£—13 Ha OTpE3Ke
[2; 5].

3Xx-2

X3

8. [lpoBectu mosiHOE UCcleoBaHne (PyHKIIMHU U MTOCTPOUTH €€ rpaduk: Y =

Kounrtpoabnasi padora Ne2 "UHTerpajibHoe ucunciaeHue ¢ yHKIHUM OHOM nepeMeHHOi"

Haiitn HeonpeneneHHble HHTETPabl:

2—-3X 3 ) dx
1. | ————=dx, 2. dx, 3 |l——,
J. 2_5X2 X ICOS XSIn Xdx J‘3X2_x+5

4. J(x+3)exdx, 5. j ax 6. j%dx,
X + /X

x+/Inx

dx .

7I 3x% +20% +9
' (x2+4x+3Xx+5)
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KonTposbHas padora Ne3 «Psabi»

1) HccnemoBaTh Ha CXOJMMOCTH YHCIOBBIC PSJIbI:

a)zw:(—l)”n—JrS; )Z; n+1 , C)ii

n
= 3

2) Haiiti 061aCTh CXOIUMOCTH PSJIOB:

a)ix“tg%; b)z 1) (x- 5)
n=1

3) Bsrumciauts ¢ Tounocteio ¢ = 0,001:

1 0,5
a) ; b) |v1+x*dx.
V136 !).

PacueTHo-Tpad mueckue padboTsl 0 MATEMaTHKe

PacueTHo-rpad mueckas padora Nel «JInHeiiHas aareopa»

1 3 1 2 -2
-4 0 3 0 0
1. Beluucnute onmpenenurens (-3 3 1 -2 5|, UCTHIOJB3YA:
0 3 0 0 2
1 2 -1 6 1

a) pasIoKEHHE MO 2-0i CTPOKE;
b) paznoxenue o 4-omy cTonoIy;
C) MmeToa 3MPEKTHBHOTO MOHUKEHHS TIOPSIIKA.
2. UccnenoBarh crCTeMy Ha COBMECTHOCTD. B cliydae COBMECTHOCTH PEIMTH €€:
a) Ilo gopmynam Kpamepa;
b) C momorpo 00paTHON MATPUIIBI;
C) Meronom INaycca.

X, +2X, +3x, =-11,
4X, —2X, +5X, + X, =-11,
—2X; +3X, + X5 +2X, =3,
X, + X, —4X; +8x, =-11.
3. HccnenoBarh cucteMy Ha COBMECTHOCTh. B cilydae COBMECTHOCTH pelMTh €€ TH0BIM METO-
JIOM:
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2% + Xy — X3 =X, + X =1,
X, — 2%, + X3 + X, —2X; =0,
—4X, —2X, +2X; +2X, —2X; = —2.

PacueTHo-rpad uueckasi pa6ora No2 "@OyHKIUM HECKOJbKUX NepeMeHHbIX"

1. Haiitu oGnactb onpenenenust QyHKIUU: Z = In(x2 + y2 —1).

2. Haittu monubiit mudepennuan Gynkunu: z = Sin(x3 — y)2 .
3. Haiiti mpou3BoIHbIE CIIOKHON (QPYHKITUU:
1 u 2 2
z==In—,toe u=x°y, V= yctg“X.
2 Vv
4. HaiiTu yacTHbIE TPOU3BOIHbBIE HESABHO 3aJaHHOMN (yHKINHU:
xsinz+ysinx+zsiny=1.

5. HaiiT yacTHBIE MPON3BOIHBIE BTOPOTO MOPsIKAa QYHKINU: Z = X2 In(x + y).

6. Haititu sxctpemym dyHKIUU: Z :gx2 + 2xy—% y2 —5x—-y+2.

PacueTHO-Tpad uueckas pa6ora Ne3 ""o0bIkHOBeHHbIE A ( ¢ epeHINATBbHbIE YPABHeHNS "

1) Haiitu obrriee pemenne nuddepeHIHaTBLHBIX YPABHCHHI
a) (x2 +1)y' +4xy =3;
b) y"+2y(y')’ =0;
) x*y"=(y");
d) y"-2y'+5y=10e" cos2x.
2) Peumth nuddepeHiinaibHOe YpaBHEHHE MPU 3aJaHHBIX HAYaTbHBIX YCIOBHUSX:

X" —2x"=¢e?, x(0)=x'(0)=0.
X' =3x+Y,

3) Peunmts cucteMy ypaBHEHHH § | x(0) =2, y(0) =0.
y'=-5x-3y+2,
TecTbl MO MaTeMaTHKe

Tect Nel «BBeneHue B MaTeMAaTHUE CKUI AaHAJIW3»

Berarcnuth npenensr GyHKIui

3x%_2x+1 X% _11x+1
1. |Im2—. 3. I|m3—.
x>l x“ +4x+1 X—00 3X° —2X+12
2 2X
2. lim X253 4. lim (_j |
Xx—3v/3X — X Xx—o\ X—4

24



Teer Ne 2 «/lud ¢pepeHuuanbHoe ucuHucIeHne (pyHKINU OHOM NepeMeHHOW»

Bompoc 1. Haiitu npousBoanyto ¢yHKIUU Y = |n(2x2 —1).

Bomnpoc 2. 3akoH IBUKEHUS MaTepUATbHON TOYKA HMEET BU/JT

x(t)=8+3t+e3t,
rae X(t) — koopanHara Toukd B MOMEHT BpeMerH t. Torma ckopocts Touku npu t=3 paBHa ...
1)2, 2)10, 3)4, 4)18.

Bormpoc 3. KonnuecTBo anekrpuyecTBa, MPOTEKIEe Yepe3 MOnepeyHoe CeUeHUe MPOBO/I-

HUKa, HaYnMHas ¢ MOMeHTa BpemeHu t=0, 3amaercs gopmymnoit q = t3 -0t +15t+1. B xaxue
MOMEHTHI TOK B TPOBOIHKKE OyaeT paBeH 07

Bompoc 4. Ha pucynke uzobpaxen rpadux gynkuun y = f (x)

A7
xo 150

"

y=rw)

HaiiT 3Ha4YeHHE IPOM3BOJHOM STOH (PyHKIMHU B TOUKE X .

1)—+/3, 2)?, 3)?, 4)—?.

Bomnpoc 5. CpopmynupoBaTh onpeaeneHrne aCUMITOTHI rpaduka QyHKIMH Y = f(x).

Bompoc 6. VYkazaTh mociaenoBaTeIbHOCTh HaXOXIeHUs Tiepernba rpaduka (yHKIUH

y=f(x):

1) cnenaTh BBIBOJ O CYIIECTBOBAHMHM TOUKM Iepernda v HalTH 3HaueHue (PyHKIUU B ITOH
TOUKE;

2) HaliTU IPOU3BOAHYIO BTOPOTO MOPSIIKA U KPUTUUYECKUE TOUKU BTOPOTO POJIA;

3) HaiiTu o0nacTh onpeaenaeHus QyHKIUU;

4) n300pa3uTh KPUTUYECKUE TOUKMA HA YMCIOBOW OCH M HAWTH 3HAKA BTOPOU MPOU3BOIHOMN HA
BCEX MOJyYCHHBIX HHTEPBAJax.

Bompoc 7. Ha pucynke uzodpaxeHn rpaduk mpou3BoaHON (QyHKINHU Y = f(x), 3aJJaHHOM
Ha OTpE3Ke [— 2,5]. Torna Toukol MakcuMyma 3TOW (DyHKIUMU SIBJISETCH. ..
Y
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1)-1, 2)0, 3)1, 4)4
Bompoc 8. Ykaxkute Bun rpaduka QyHKIMM, Ui KOTOpoil Ha uHTepBaie(a;h) ogHOBpe-
MEHHO BBIIOJHSAOTCS TpU ycnoBus: Yy <0, y'>0, y">0.

yT ? b : Ya a b ..

0‘ 1% ; _\ :
e :

yT d b Ya Q b

of ¢ i of T I x

Bomnpoc 9. Vcnionb3ys npaBuiio Jlonurans, BBIYMUCIUTD IPEAET

lim (xe"x).

X—>+00
Bomnpoc 10. Eciu k akTHBHOMY JBYXIIOJIFOCHUKY MOJKITIOUEHA Harpys3ka R, To uepe3 Hee

6X

R+ Ry,
COOTHOIICHHUC Me)KI[y COHpOTI/IBHeHI/IeM Harpy31<1/1 R 1 BXOIHBIM COHpOTI/IBJ'ICHI/ICM ,ZLBYXHOJ'IIOC-

moiiaer Tox | = U B HEeW OyJeT BBIICIATHCS MOIHOCTh P = IZR. Kakum 101KHO OBITH

HHKa Rex . 9TOOEI B COIIPOTHUBJICHUHU HAI'PYy3KHU BBIACIIAIACh MaKCUMaJIbHasA MOH_I,HOCTB?

Tect Ne 3 «MHTerpanibHoe HcHUcaeHHe G YHKIMU OTHOM TepeMeHHOID)

Bompoc 1. Ykazate TabnndHbie I/IHTel"paJ'IBIZ

1) J.arccos xdx, 2) _[1 X2 dx, S)I . 4) jezxdx, 5) jx4dx.

sm X
Bonpoc 2. BeiOpath QyHKIUH, ABJIAIOIMECS NepBooOpasHbiMu ais f (X) =sinx:
1) —cosx, 2) cosx, 3)1-cosx, 4)1+cosx, 5) 3—COSX.
Bomnpoc 3. Yka3aTe cOOTBETCTBHE MEX/1y MHTETPAJIaMH U METOAOM HX PELICHUS:

X+ X
1) HemocpeACTBEHHOE UHTETPUPOBAHUE, A) I
2) METOJ] 3aHeCeH U o1 3HaK Tuddepeninana, B) Iln 1+ x dx :
3) MeTo/1 TOJACTAaHOBKH, C) Ieg_xdx ,
4) METOJlT UHTETPUPOBAHUS T10 YACTSIM. D) _[
1+ \/_

E) jxarctgxdx .

Borpoc 4. Muoskectso nepsoo6pasusix dynxuun f(X)=sin(3x+2) umeer su. ..

1) —%cos(3x+2)+C, 2) %cos(3x+2)+C, 3) 3cos(3x+2)+C, 4) —cosx+C.
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o X
Bonpoc 5. lan unTterpan J. . Torna 3ameHa nepeMeHHoM t =1g > IIPUBOJHUT €TI0

3+ Cos X
K BUY...
1+t 1+t
1) , dt, 3) dt, 4)
I ‘[ 2412 I 2+12 ‘[ 2412
Bomnpoc 6. MuTterpan j 2 X 5 MOXXHO IPCJCTaBUTh B BUJE CYMMBI HHTEIPAJIOB ...
X+ X
dx
3) =
)-[ -[4(x+4) )-[ x+4 )I4x
)j J.4(x+4) )I 4(x+4)
Bompoc 7. Henynesast gyHkiust Y = f( ) SBJIAETCS HEYETHOW Ha OTPE3KE [— 2, 2]. Tornma
2
HHTETpa '[ dx paBeH .
-2
2 1 1 1
10, 2 ZI f(x)dx,  3) —j f(x)dx,  4) 4j f (x)dx
4 0

Bompoc 8. HecoOcTBEeHHBIN HHTETpaT J- paBeH...
1 G
1)-1, 2)pacxomutcs, 3)2, 4)1.
Bompoc 9. Ilnomaap 3amrpuxoBaHHON YacTu (UTYPBI, H300pPAKEHH O Ha YepTexKe, 3a-

JlaHa MHTCTPAJIOM. ..
Y
Y

9 9 9 9 9
1) [(x*-1)dx, 2) j(&—l)dx, 3) j(l—&)dx, 4) [(1-x*)dx, 5) [(~x-1)dx.
1 0 0 1 1
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N OTEW

10.

11.

12.

13.
14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

3.2 3ajaHus AJs NPOMEeKYTOYHON aTTecTAlUH
KoHTposibHBIE BONPOCHI K IK3aMeHY
3 cemecTp

OnpeneneHHbId MHTETpal C MEPEMEHHbIM BepxHuUM mpeaenom. Popmyna HeroToHa-
JleitOHuma.

3amMeHa TEpeMEHHON B ompeaelieHHOM WHTerpane. MuterpupoBanue mo dactsMm. HecoO-
CTBEHHBIC UHTETPAJIBI.

HecobcTBenHble HHTETPAbI.

Berurcnenue niomma e miockux Guryp.

Boruncnenue 1MHbBI Ayrd KPUBOU B IPSMOYTOJIBHBIX KOOPAUHATAX.

Brruncnenue mioaiM moBEpXHOCTH TeJla BpaIleHUsL.

YacTHbIe TPOU3BOJHBIE BHICIUX MOPSAKOB (DYHKIIMU IBYX MMEPEMEHHBIX.

[Monsitne nudepeHUHANTBHOTO ypaBHEHUS. 3aJadyd, MPUBOISAIMECS K OOBIKHOBEHHBIM
nudpepeHITUAIBHBIM YPAaBHEHU M.

JMuddepenninansapie  ypaBHEHUsS TEPBOTO TMOpsAKa. TeopemMa O CYIIECTBOBAHUM H
€IMHCTBEHHOCTH pemeHns 3agauu Komm. IloHstHe 00 o00meM, 4YacTHOM W 0OCOOOM
pemeHusx nuddepeHnanbHbIX YypaBHEHUH.

['eomerpuyeckuii  cmpicn  auddepeHIIUATBPHOTO  YpaBHEHHS  IEPBOr0  MOpSIKA.
Knaccuduxanust nuddepeHnansHpIx ypaBHEHHH EPBOTO MOPSIKA.

Jduddepenupanpaple  ypaBHEHHS C pasAeisdioNMMUCH HepeMeHHbIMUA. OJHOPOJHBIE
mudepeHIIranbHbBIe ypaBHEHUS IEPBOTO MOPSIIKA.

Jluneitneie auddepeHMANBHBIE  ypaBHEHHS TEPBOTO MOpsSAKa. MeTon BapHamuu
MPOM3BOJIbHBIX MOCTOSTHHBIX. MeTtoa bepnymiu. YpaBuenue bepnymu.

YpaBHeHUs B MOTHBIX AuddepeHIinanax

Juddepenupanpaple  ypaBHEHHUsI  BBICHIMX IOPSAKOB. YpaBHEHHS, JIOMYCKAIOIMeE
MTOHM>KEHUE MTOPSJIKA.

Jluneitnele auddepeHIMANBHBIE YpaBHEHUS Nn-To mopsaaka. JIuHeiiHble OAHOpPOAHBIC
nudpepeHIInaIbHBIE YpaBHEHHS, OCHOBHBIC TOHATHS. JIMHEWHO-HE3aBHUCUMas CHCTEMa
¢yakuuii. Onpenenurtens Bponckoro. Teopema 00 ycloBHM JIMHEHHOW HE3aBHCHMOCTH
pemeHui udpepeHInalIbHOTO YPaBHEHUSI.

dyHIaMEHTalbHAs CHUCTEMa pPEHICHUW JUHEWHOTO OJHOPOJHOTrO Iu(epeHIInAIBHOTO
ypaBHeHus. Teopema O CTpyKType OOIIEro pemeHus JUHEHHOTO OJHOPOIHOTO
mudepeHIInaTBEHOTO YpaBHECHUS

Jluneitnpie omHopoaHbie nudepeHInaATbHBIE YPABHEHUS BTOPOTO MOPSAKA C TOCTOSIHHBIMU
kod(purnentamu. Paznuunble cnydan HaxoxaeHUS QyHIAMEHTAIbHOW CHUCTEMbI PELICHUN.
Jlunelinple HeomHOpOAHBIC aU(PEpPCHIIMANBHBIC ypaBHEHUs N-To mopsaka. Teopema o
CTPYKTYpe OOIIETO pelieH s JIMHEHHOTo HeOAHOPOJHOTO A depeHIInaTbHOr0 YpaBHEHUS.
MeTton Bapuanu npou3BOJIbHBIX NOCTOAHHBIX. Haxo/1eHHe 4acTHOTO pelieH s JIMHEHHOTO
HEOHOPOAHOTO Au(hEepeHITUATHHOTO ypaBHEHUS N-TO TOPSIKA.

Jluneitnple HeomHOpOAHBIC NU(hEepEeHIINATBHBIC YPaBHEHHS N-TO MOPsIKA CO CIICIUaIbHOM
npaBoil yacThio. MeTos HeompeaeneHHbIX KOd(DPUIIMEHTOB HaX0XKICHUS YaCTHOTO PEICHHUSL.
[TpyHIIUT HATOKEHHS PEILICHUM.

CucreMbl  OOBIKHOBEHHBIX IU(pepeHIIUATBHBIX  ypaBHEHUW. MeTon  HCKIIOYCHUS
HEU3BECTHBIX.

CucTeMbl JMHEHHBIX OJHOPOAHBIX TU(MPepEeHIIHMATBEHBIX YPAaBHCHUH C IMOCTOSHHBIMHU
K03 (UITICHTaMH.

[onstue uncnoBoro psina. OCHOBHBIC ONpeAeNeHus (CXOMUMOCTh psifa, CyMMa psija, N-s da-
CTHUYHasl cyMMa psfa, N-i ocTtaTok psaa). Psaa, cocraBiieHHBIH U3 WIEHOB T€OMETPUYECKON
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IPOTPECCHUH.

24. Tlonstne cxonumoctu psina. CBoiicTBa cxoasnmxcs psaoB. HeoOXoanMelil mpu3HaK CXOAU-
MOCTH psfa. JlocTaTOUHBIN MPU3HAK PACXOAUMOCTH Psia.

25. Ipu3Haku cpaBHEHUS PSIOB C MOJOKHUTEIHHBIMU YWICHAMH.

26. Ipusnak lanamOepa.

27. PaguxanbHbIi pu3Hak Komm.

28. NaTerpanbublii mpusHak Komm.

29. Pan lupuxie, ucciaenoBanue ero cxoquMocTi. O000ImeHHbII rapMOHUYECKUN Psil.

30. 3HakonepeMeHHbIe psIbl. AOCOIOTHAS M YCIIOBHAS CXOAMMOCTb.

31. 3nakouepenyronmecs psiabl. [Ipusnak JleliOnuna.

32. OynkuoHanbHbIe psiabl. OCHOBHBIE MOHATHS. PaBHOMEpHO cxomsumecs (GyHKIMOHATIbHbBIE
PAMBL.

33. Ctenennsie psapl. Teopema AGers.

34. aTepBai CXOAUMOCTH CTEIIEHHOTO psijia ero HaxoxkaeHne. CBONCTBA CTENEHHBIX PSIIOB.

TunoBblie 3K3aMe HAIMOHHBIE 3a/1a4H
Cemectp 3
1) Haiitu obrriee pemenne nuddepeHIHaTBHBIX YPaBHECHH I
a) (x2 +1)y' +4xy =3;
b) y"+2y(y') =0;
0 x2y"=(y"F;
d) y"-2y'+5y=10e " cos2x.

2) 3amucarh ypaBHEHHE KpUBOW, mpoxosineit yepes3 Touky 4 (0, 2), eciau U3BECTHO, YTO YIJIO-
BOM Kod(hpUIIMEHT KacaTelnbHOH B JIIOOOH e€e TOYKE paBHSCTCS OpJMHATE 3TOW TOYKH, YBEIHU-
YEeHHOH B 3 paza.

3) HccnenoBaTh Ha CXOAUMOCTD YHCIIOBBIE PSBL:

a)i(—l)nn—%; il n+1.

n
n=1 3

4) Haiiti 001aCTh CXOAMMOCTH PSIOB:

C y —(_1)n .
RN ey

a) ix"tg%; b) Z )i (x— 5)

5) Beraucmuts ¢ Togrocthio O = 0,001:

0,5
a) 1. b) [Vi+x* dx.
0
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JIuct peructpanuu usMeHenu k PI1

Ne
n/m

Homep npoTtokona 3acemanus kadeapsl,
JlaTa yTBEPXKICHHS M3MCHEHHUS

KommuectBo

CTpaHuI|
HU3MEHEHUs

Iomuce
paspaboTdynxka

PIIJ

BocmurarensHas paboTa 00ydaromXcsl.

OcnoBanune: denepanbhbiii 3akoH oT 31.07.2020 Ne 304-
@3 "O BHeceHnH n3MeHeHn B denepanbHbIA 3aKOH

"O6 oOpazoBanuu B Poccuiickoit @enepanuun' mo
BOIIPOCAM BOCHUTaHUs o0ydaronmxcs'"

[pakTrueckasi MOArOTOBKa 00yJarOXCS.

OcHoBanue: [Ipukaz MuHHCTEpCTBA HAYKU U BBICIIETO
oOpazoBanus Poccuiickoit @enepannu, MuHucrepcTBa
npocsenieHus Poccuiickoit @enepannu ot 05.08.2020 r.
Ne 885/390 "O mpakTudeckoit moAroToBKe 00ydarommxcs"

Axryanu3zanus pasnenoB PITJI x HoBomy 2021/2022 yueb-
HOMY TOY
OcnoBanue: [Ipotokon 3acenanus kadenpsr Ne ot
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