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1 IIOSICHUTEJIBHAS 3AIIUCKA

1.1 Henap aucuHUNIIUHBL (OpMUPOBAHUE Y CTYIEHTOB KOMIIETEHTHOCTH B OOJIACTU YHC-
JIEHHBIX METOJIOB PELICHUS] MAaTEMaTUYECKUX 33/1a4 C UCIOJIb30BaHUEM KOMIIBIOTEPHON TEXHUKH,
OBJIaJICHHE HAYYHBIM (DYH/IaMEHTOM BBIYHCIUTEIbHON MaTeMaTUKH, TOHUMAHUE €€ UJIeH, METOJIOB,
(aKkToB U CTPYKTYP.

1.2 Mecto aucuumiannbl B cTpykrype OOIL: Iuctmmimnaa «YucieHHbIe METOIBI) OT-
HOCHUTCS K AMCUUIUIMHAM MPEIMETHOTO MOJYJIS 10 WH(pOpMATHKE 4acTH, (POPMUPYEMOIl ydacT-
HUKaM# oOpa3oBarenbHbIx oTHoeHui b1 (51.B.02.05).

Jlnst ocBOEHMSI JUCUUIUIMHBI «YHCIIEHHbIE METOABD) UCIIONIB3YIOTCS 3HAHUS, YMEHUS U BUJIBI
JEeATeNIbHOCTH, c(hOpMUPOBAHHBIE B MPOLIECCE M3YUYECHUS MPEaMETOB «MaTeMaTHUeCKUid aHaIu3y,
«Anre0Opa u Teopus uucen», «IIporpammupoBaHue».

1.3 JucuuninHa HanpaBJieHa Ha (JopMHUPOBaHue caeAyoIuX komnerennuii: [TK-2:
- IK-2 CnocobeH OCymEeCTBISITh MEAArOTHICCKYI0 JESTEIBHOCTh MO TPOMUIHHBIM
npeaMeraM (JUCHUILTMHAM, MOJYJISIM) B paMKax MpOrpaMM OCHOBHOT'O OOIIEro U CpeaHero 00-
iero o0pa3oBaHusl., HHAHUKATOPAMHU JOCTHIKCHHSI KOTOPOH SIBIISICTCS:
e [IK-2.1 3naer KOHLENTYyaJIbHbIC U TEOPETUYECKUE OCHOBBI MPO(YUIBHBIX MPEAMETOB, UX
MECTO B CUCTEME HAYK U LIECHHOCTEMN, UICTOPHIO PA3BUTHS U COBPEMEHHOE COCTOSIHUE.
o [IK-2.2 BrageeT OCHOBHBIMH IOJOXEHUSIMH KIIACCHICCKUX PA3/ICIIOB MATEMATHYECKOM
HayKH, CUCTEMOW OCHOBHBIX MATEMATUUYECKUX CTPYKTYP U METOJIOB.
o [IK-2.5 I[IpumMeHsieT MaTEMaTHYECKUH S3bIK KaK YHUBEPCAIBHOE CPEICTBO TIOCTPOCHUS
MOJIEJIU SBJICHUH, ITPOIECCOB, VISl PEIICHUS MPAKTUYECKUX U AKCIIEPUMEHTAJIbHBIX 3a-
J1a4, SMIIMPUYECKON IIPOBEPKHU HAYUYHBIX TEOPUH.

1.4 IlepeyeHb MJIAHMPYEMBbIX pe3yJIbTATOB 00y4eHusi. B pe3ynbrare u3yueHus AUCIU-
IUIMHBI CTYAECHT JOJIKEH

- 3HATD!

® OCHOBHBIE ITOHATHUS U METO/IbI BBIYMCINTEIBHON MaTEMAaTUKH,

® YNCJICHHBIE METO/IbI PEILICHUS PA3IMYHBIX MaTEeMaTHYECKUX 3a/1ad,

® 0COOEHHOCTH KOMIIBIOTEPHOM peanu3alliy YUCIEHHBIX METOJ0B, TPaHMIIbl TPUMEHHU-
MOCTH YHMCIJIEHHBIX METOJOB, BO3MOXXHOCTH OCHOBHBIX CIIELUAIN3UPOBAHHBIX MaTEMaTHYECKHX
IIaKETOB;

-yMeTh:

® JCIOJb30BaTh OCHOBHBIE MOHATHUS U METO/IbI BBIYMCIUTEIBHON MaTEMaTUKH,

e pelaTh TUIOBbIE MaTEMAaTUYECKUE 3a/1a4H, IPOBOJUTH HEOOXOUMbIE PACUEThl B paM-
Kax [MOCTPOECHHBIX MOJIENEH, aHAIM3UPOBAaTh PE3YyJIbTaThl, OLICHUBATh NOTPEIIHOCTD MOJIYyYEHHO-
r'O peleHus;

-BJIajleTh:

® HaBbIKaMH YMCJIEHHOIO PELIEHUS MaTeMaTHYECKHX 3a/1ad C MCIIOJIb30BAaHUEM pPa3HO-
00pa3HbIX CPECTB KOMIIBIOTEPHON MOJACPHKKH,

® TEXHOJIOTUSMM IPUMEHEHUS BBIYMCIUTEIBHBIX METOIOB JUIsl MCCIEAOBAHUS U pellle-
HUS 337124 U3 pa3IMuHbIX o0acTell MaTeMaTUKH U €€ TIPUII0KEHUH,

® OCHOBHBIMH TPHEMaMH{ HCIIOJIb30BAHUS BBIUMCIUTEIBHBIX METOJOB IPHU PEIICHUU
pa3IMyYHbIX 3a]a4 MpodeccnoHaNbHOM 1eATeIbHOCTH.

1.5 O6masi Tpy10eMKOCTh THCHMIUIHHBI «HUCICHHBIE METOIBDY COCTABJISIET 3 3a4eT-
ueix equauni (nanee — 3E) (108 gacos):
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[IporpamMma npenycMaTpuBaeT U3yuyeHUE MaTepualia Ha JIEKIUAX U MPAKTUYECKUX 3aHS-
tusx. IIpemxycmorpena camocrositenpHas padoTa CTyAEHTOB IO TeMaM U paszzjenaM. [Iposepka
3HAaHUU OCYIIECTBISETCS PPOHTAIBHO, UHIUBUIYATBHO.

1.6 O0bem AUCHMILVIMHBI M BUABI Y4eOHOI /1esiTe IbHOCTH

O0beM TUCHUILIMHBI U BHIbI Y4e0HOM /e TeIbHOCTH (04Has (popMa o0yueHuUs1)

Bun yuebnoli paboThl Bcero vacos Cemectpbl
4

OO01mmast Tpya0eMKOCTh 108 108
AynuTOopHBIE 3aHATUS o4 o4
Jlexkuun 22 22
[IpakTHyecKue 3aHsATHS

JlabopaTopHbIe 3aHITHS 32 32
CamocrosiTenpHas padbora 54 54

By nToroBoro KOHTpoJIst

3a4er ¢ OLEHKOM

2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHUE

2.1 Ounas ¢opma o0yueHus

YyeOHo-TeMaTHYECKHIl IJIaAH

AyIUTOpHBIE 3aHATHS CamocTosi-
HaumeHoBaHue Bcero
Ne JlabopaTopHble | TeJbHAA
TeM (pa3aesioB) qyacoB | Jlekuum
3aHATHSA pabora
1. | YucneHHble METO/BI U UX UCIIOJb-
30BaHUE B PELICHUH MPAKTUYECKUX 8 2 2 4
3a1a4
2. | BBeieHUE B DIEMEHTAPHYIO TEOPHUIO 3 5 9 4
MOrPEIHOCTEN
3.
YucneHHOe HHTETPUPOBAHUE. 12 2 4 6
4. | BeruncieHue 3HaA4CHHI >JIeMEHTap-
HBIX (DYHKIHH C TIOMOIIBIO CTETEH- 8 2 2 4
HBIX PSIJIOB.
5. | UucneHHbIe METOIbI PEIICHHUs
OOBIKHOBEHHBIX U depeHIrab- 20 4 6 10
HBIX YpaBHEHUH U cucreM nudde-
pEHIMATBHBIX YPaBHEHUH
6.
Pemennie HeMMHENHBIX YpaBHEHUH. 20 4 6 10
7. | Pemenne cuCTEM JIMHEWHBIX ypaB-
N P 12 2 4 6
HEHUH.
8. | IIpubnmxenue (ynxuuii. Uarepmo-
P Pynicn pro- | g 4 6 10
TISITTHSL.
UTOrO 108 22 32 54




HNHTepakTHBHOE 00yUeHHUE MO JUCHHUILIHHE

Ne HaumenoBanue Bun 3a- ®opMa HHTEPAKTHUBHOI'O Kou-Bo
n/n TeM (pa3/ieioB) HATHA 3aHATHSA 4acoB
1 | YucneHHble METOOBI U UX HUC- JIK poOJIeMHasT JICKITUS 2
MOJIb30BAHKE B PELICHUU
MIPAKTHUYECKHX 3a7a4
2 | BBeneHue B 2JIeMEHTApHYIO JIK npoOeMHast JTIEKITHS 2
TEOPUIO IOTPEUIHOCTEH
3 | UncneHHoe HHTErpUpPOBaHUE. JIb paboTa B MaJIbIX TPYIIax 2
4 | PemieHne HENMHEWHBIX YypaB- JIb paboTa B MaJbIX rpymnmnax 4
HEHUH.
5 | Pemenue cucreM TMHEWHBIX JIb paboTa B MaJbIX rpymIax 2
YpPaBHECHUH.
6 | [Ipubmmxenue ¢ynkumid. Wn- JIb paboTa B MaJbIX TpyIIax 2
TEPHOISIHSL.
UTOrO 14

3 COAEPKAHUE TEM (PA3/EJIOB)

Tema 1. UncjieHHBbIEe MeTO/IbI M MX MCIIOIb30BAHNE B PellICHHMH NMPAKTHYECKHX 3a/1a4.

HcTopust unciaeHHbIX METOJ0B. 3HAUEHUE YUCIIEHHBIX METOAOB JJIs UCCIEA0BaHUMN, 0CO-
OEHHOCTH MX NPUMEHEHHE.

Tema 2. BBeneHue B 3JieMEHTAPHYI0 TEOPHIO OTPELHIHOCTEHH.

Knaccudukanuss nmorpemnocreidr. AOCONIOTHAS U OTHOCHUTENIbHAS MOTPEIIHOCTh. Jlei-
CTBHSI C IPUOJIMKEHHBIMU YHCIIaMHU.

Tema 3. UnciieHHOe HHTETPUPOBAHME.

[TpubnuxeHHoe BBIYMCICHHWE MHTETPAlOB C HCIOJIb30BaHUE KBAApPaTypHbIX (HopMyln ¢
PaBHOOTCTOSIIIIMMU y3J1aMU. MeTos NpsSMOYTroJbHUKOB Tparenui, napadon (Cumicona). Mute-
TPUPOBAHME C IEPEMEHHBIM IaroM. Meros JBOMHOIO NepecyeTa.

Tema 4. BoluuciieHue 3Ha4eHHIl 3J1eMEHTAPHBIX (YHKIHI € MOMOIIbIO CTeNEeHHbIX
PSOB.

Tema S. UnciieHHble MeTOABI pellieHHs] 00LIKHOBEHHBIX 1M (¢ epeHIIUATbHBIX YPaB-
HeHU# U cucTeM AU depeHIHANBHBIX YPABHEHHH.

3amaua Komm. Meton Ditnepa. Meton Pynre-Kyrtra uerBeproro nopsigaka TouHocTH (6€3
BBIBOJIA).

Tema 6. Perienne HeJJMHeHHBIX ypaBHEHUH.

Konuenmus meroga. Otaenenue KopHel. YTOUHEHHE KOpHEW. MeTo| MOJI0BUHHOTO Jie-
nenusi. Meron HeloToHa (KacaTeNnbHbIX).

Tema 7. Pemienue cucrem JMHEHHBIX yPABHEHHUH.

OcHoOBHBIE MOJXOBI K pemieHnto 3agaun. Meroa ['aycca u ero moaudukamum (MeTO
["aycca onTumalbHOTO UCKIOUEHU, MeTo 'aycca-XKopaana).

Tema 8. Ilpudankenue pynkumnii. Uarepnoasiums.

IlocranoBKka 3amaun nHTEpHoNUpoBanus. VHTeprnonupoBanue Ui cirydas paBHOOTCTOS-
mux y3noB. MaTepnonsuronssie hopmynsl Heiotona. Untepnomnsiuonnas popmyina Jlarpanxka.
Cxema DHTKeHa.




4 METOAUYECKHUE PEKOMEHJAIIUU (YKA3AHUA) JJIA CTYAEHTOB 11O
N3YYEHUIO JTNCIUITJIMHBI

4.1 MeToanyeckue peKOMeHIalMHU 10 MOATr0TOBKE K JIEKIHAM

B xone neknuii He0OXOAMMO KOHCHEKTHPOBATh yueOHbI MaTepuan. OOpamarh BHUMA-
HHE Ha ONpe/eIeHUe MOHATHH, TPUBOJMMBIEC IPUMEpPHI. 3a/1aBaTh MPEIOIaBATENI0 YTOUHSIOIINE
BOIMIPOCHI C IEJbI0 YSCHEHHUS TEOPETHYECKUX MOJOXKEHHUH, pa3pelieHHs CIOPHBIX CHTYyaluu.
YuacTBOBaTh B 00CYKICHHUAX U TUCKYCCHSX.

B xozae npopaboTKu JIEKIMOHHOTO MaTepualia MPOCMOTPETh KOHCIIEKTHI JICKIIUH, U3yUUTh
OCHOBHYIO JIUTEPATYPY, O3HAKOMUTHCS C JIOTIOJHUTEILHOMN JINTEpaTypold, HOBBIMHU Iy OIUKaIIHs-
MH B NEPUOIMYECKUX M3JAHMAX: XKypHajlaX, razerax u T.1. [Ipu 3TOM ydecTb peKOMEHIaluu
npenoaaBaTenst U TpeOboBaHMs y4eOHOH mporpaMMmsbl. JlopaOaThIBaTh CBOW KOHCIEKT JIEKIUH,
Jiesasi B HEM COOTBETCTBYIOIINE 3AIIHCH.

4.2 MeToan4yecKkne peKOMEHIAMHU 10 MOAr0TOBKe K JIAa00paTOPHBLIM padoTam

[TonroroBka K J1aOOpaTopHBIM pabOTaM, TECTaM CBOAMTCS M3YYEHHUIO TEOPETUUYECKOTO
MaTepuaia 1o ykazaHHOW TeMe, MOATOTOBKE OTBETOB HA BOMPOCHI, UCIOIb3YSl KOHCIIEKTHI JIEK-
Ui 1 TOTIOJIHUTENBHYIO JIuTepaTypy. [Ipr Heo6XoanMOCTH MOKHO OOpamarbes 3a KOHCYJIbTa-
[uel K IperoaaBaTesio.

B mporiecce moaroToBKH K 3aHATHIM PEKOMEHAYETCS B3aMMHOE 00CyKICHHE MaTepHrara,
BO BpEMsI KOTOPOTO 3aKPEIISIOTCS 3HAHUS, a TAaKXKE MPUOOpeTaeTcs MpakTUKa B M3JIO0KEHUH U
Pa3bICHEHUH MOJTy9YEeHHBIX 3HAHU, Pa3BUBACTCS PEUb.

B cnydae mosBrieHus kakux-In0Oo BOMPOCOB ClIeyeT oOpalaThCsl K MPernoaaBaTenio B
4acel €ro KOHCYJIbTALUMN.

TpebOoBaHUs K OTUETaM 10 JIAOOPATOPHBIM paboTaM

1. Oruer odopmisieTcss B SJIEKTPOHHOM BHUjE B oqHOM 3 ¢opmatoB *.doc, *.docx,
*.pdf.

2. TurynpHBIH TUCT JHODKEH coaepkaTh Ha3BaHWe pabotel, @.M.O. cTyneHTa, HOMEp
BapHaHTA.

3. Otder O BBHINOJIHEHWH 33JaHUN JOIDKEH COJAEP)KaTh: TEKCT 3allaHMsl, pacyeTHbIC
dbopMyIbl, pe3yabTaThl BBIIIOJIHEHUS 3aJaHus B BUJE rpadukoB, TaOIUIl U T.1., a TAKKE aHAIIU3
MIOJTYYCHHBIX PE3yJIbTATOB M BHIBO/IBL.

4. K oTueTry AOIKHBI OBITH MPUIIOKEHBI TEKCTHI PACYETHBIX MPOTPAMM.

4.3 MeToanueckne yKa3aHusi K CAMOCTOATEILHOM padoTe CTYAeHTOB

Jlis ycrenHoro ycBOeH!s AUCHUILUIMHBI He00X0AMMa MTpaBUIIbHAsL OPraHU3alisl CaMOCTO-
ATEIbHONU pabOThI CTYJIEHTOB. JTa paboTa JOKHA COIEPKATh:

— PeryJsipHyIO IpopaboTKy TEOPETHIECKOT0 MaTepuaa,

— PETyJISIPHYIO MOATOTOBKY K TAOOPATOPHBIM 3aHITHSIM;

— PEryjsipHo€ peuICHUEC HWHAWBUAYAJIBHBIX MW JOMAIIHUX 3ada4 U ynpa)KHeHHfI,
3aJ]aBaeMbIX IPEToJIaBaTeNeM.

— aKTUBHYIO pa0OTy Ha JIGKIIMOHHBIX U Ja0OPAaTOPHBIX 3aHATHSIX.

4.4 Metoanyeckue peKOMEHAAINHU NPenoiaBaTesiio

OcHOBHBIE TEOPETHUECKHE BOIIPOCHI PACCMAaTPUBAIOTCS B JIEKLIIMOHHOM KypCe, paKTuye-
CKas yacTh Kypca peanusyeTcs uepes jgadopatopHble 3aHATHA. CTYAESHTHI BBIIOIHIIOT TPEHUPO-
BOYHbIE M MHJMBHyaJIbHBIE 33/1aHUS 0] PYKOBOJCTBOM IpENoiaBaTessi, TEOpeTUYecKas Moj-
TOTOBKA K HUM OCYIIECTBIISIETCA 32 CUET BPEMEHH, OTBEJCHHOTO HAa CAMOCTOSITEIIbHYIO PaboTy.

OCHOBHBIM BHUJIOM JIEITEIBLHOCTHU MPH U3YUYEHUU Kypca SIBJIseTCs MpakThuyeckas padbora ¢
MaTepualaMH JIEKIIUH, PEKOMEHJI0BAHHOW JIMTEPATypOd, AOMOIHUTEIbHBIMA HWCTOYHUKAMHU H
AJIEKTPOHHBIMU 00pa30BaTEIbHBIMH PECYPCAMH.



3aJIaHusl JOJDKHO OBITh JOCTATOYHO,
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Jlst BEITONTHEHHST paboT HeoOXxoauM noctyn k Cucreme amekTpoHHoro ooydenus (C20)
BI'TIY, rme pa3MenieHsl UCIONb3yeMbIe B yUeOHOM IMporiecce Kypehl u pecypchl. JIoruH u ma-
poJib )il KocTyna npenojasatens nonydaet B [[D0 BITIY u BegaeT rpyine B Hayane U3y4eHUs

Kypca.

Yactb 1a00paTOpHBIX PadOT NPOBOJUTCS C MCIIOJIb30BAaHUEM MHTEPAKTUBHON METOJUKHU
oOyuenus «Paborta B manbix rpynnax». [Ipu opranusanuu rpynmnoBoi paboThl, cieayeT oopa-
11aTh BHUMAHHE Ha CIEAYIOIIUE €€ ACIIEKTHI.
— HYXHO yOeOUTbCs, YTO CTYAEHThI 00Jalal0T 3HAHUSAMHM U YMEHHUSMHU, HEOOXOIUMBIMU
JUIS BBITIOJIHEHUS IPYIIIIOBOTO 33/1aHHUS;
— HWHCTPYKIMHU K paboTe TOKHBI OBITh MAKCUMAJIbHO YeTKUMH. BpeMeHn Ha BhIOIHEHUE

— HE0OX0JMMO KOHTPOJHMPOBATh paclpeiesieHue poJiel B Ipymme U ydacThe KaxI0ro
CTyJeHTa B pabore.

Y4eOHO-MeTOoAHYECKOE 00ecieYeHHe CAMOCTOATEIbHON PadoThl CTYAEHTOB 0 AMCHHUILINHE

HaumenoBanue pa3jaesia

@DopMbI/BHAbI CAMOCTOSITEILHOM

KoaunuecTBO 4a-
COB, B COOTBET-

Ne CTBHMH C Y4eOHO-
(TemMbl) IUCHHMIIHHBI padoTbl
TeMaTH4YeCKUM
IUIAHOM
1. | YucneHHble METOMIBI U UX [IpopaboTka TeOpeTHUECKOro MaTepua-
UCIIOJIb30BaHUE B PELLICHUM | Jia [0 KOHCIEKTaM JIEKIMH 1 uH(popMa- 4
IPAKTUYECKUX 3a7a4 LIMOHHBIM UCTOYHHKAM
2. [TpopaboTka TeopeTHUEeCKOro MarepHua-
BBeneHue B aieMeHTapHyI0 | J1a IO KOHCHEKTaM JIEKIMH U uHpopma- 4
TEOPUIO MOTPEIIHOCTEN LIMOHHBIM UCTOYHHKAM
IToaroroBka K TeCTy
3. [TpopaboTka TeopeTHUecKoro MarepHa-
Jla 10 KOHCIIEKTaM JIEKIUI 1 uHpopMma-
YucneHHOE  MHTErpupoOBa- | IUOHHBIM UCTOYHHKAM 6
HUE. [ToaroroBka k 1abopaTopHBIM paboTaMm
BrinosHeHne MHIMBU Y aIbHOTO 3a/1a-
HUs
4. | Bpruuciienue 3HayeHuii | [IpopaboTKa TEOPETHYECKOro MaTepHa-
3JIEMEHTAPHBIX q)YHKI_U/H}'I ¢ | J1a IO KOHCIICKTaM JICKLIIUH U I/IH(l)OpMa- 4
IIOMOILBIO CTENEHHBIX ps- | INOHHBIM HCTOYHUKAM
JIOB.
5. [IpopaboTka TEOpETHYECKOTO MaTepHua-
YucneHHble METOBI pellie- .
Ja 0 KOHCIIEKTaM JIeKIMi U nHpopma-
HUSl OOBIKHOBEHHBIX TU-
., | INOHHBIM UCTOYHHKAM;
(bepeHIaTbHBIX YpaBHEHUN 10
[ToaroTtoBka k 1abopaTopHbIM padoTam;
u cucreM auddepeHmanb-
- BrinonHenne MHIMBUYaTbHOTO 3a/1a-
HBIX YpaBHEHUI
HUs
6. [TpopaGoTka TeOpeTUYECKOTO MaTepHa-
Ja 0 KOHCIIEKTaM JIeKIMH U nHpopma-
Pemenne HEJIMHENHBIX | [IMOHHBIM HCTOYHHUKAM; 10
YpaBHEHHUH. [ToaroToBka K J1abOpaTopHBIM paboTam

BrinonHeHne WHIMBUIYaIBHOTO 3aja-
HUSA



https://ru.wikipedia.org/wiki/%D0%90%D1%81%D0%BF%D0%B5%D0%BA%D1%82

7. [IpopaboTka TEOpETUYECKOTO MaTepHua-
Pemenue cucreM JIMHEHHBIX | J1a IO KOHCIEKTaM JISKIIMA U HHOpMa- 6
YpaBHEHUH. [IMOHHBIM UCTOYHHKAM;
[ToaroToBka K 1a00opaTopHbIM padoTam;
8. [TpopaboTka TEOPETHUECKOTO MaTepHa-
Jla 10 KOHCIIEKTaM JIEKIUI 1 uH(popMma-
[Tpubmmkenne  GyHKUUHN. | IMOHHBIM UCTOUYHUKAM; 10
WuTepnomnsuus. [ToaroToBka K 1ab0opaTopHBIM padoTam;
BrinonHenne MHAWBHIyalbHOTO 3aja-
HUS
UTOro 54

5 HPAKTUKYM IO JMCIHUIIVIMHE

1. Yncaenunie METOAbI U UX UCITIOJB30BAHUE B PCHICHUH MPAKTHYIECCKHUX 3a1aY1

Jlaboparopnas pabota Ne 1. BeiGop ¥ moAroToBKa MHCTPYMEHTAIBHBIX CPEICTB JJISl BBIMOIHE-
HUS JTa0OpaTOPHBIX PadOT.

2. BBeeHne B 3J1eMEHTAPHYIO TEOPHIO MOTPENIHOCTEI

Jlaboparopuas padota Ne 2. Onpenenenrne abCOTIOTHOW U OTHOCHTEILHON MTOTPEIIHOCTH BbI-
YUCJICHUM.

3. Huc/ieHHOe HHTEerPUPOBaHMeE.

JlaGopatopHas pabota Ne 3. UncneHHoe nHTerpupoBanue. MeTos JeBbIX, IPaBbIX, LIEHTPAIbHBIX
IPSIMOYTOJIbHUKOB.
JlaGopatopHas pabota Ne 4. UucneHnHoe nnTerpuposanue. Meroa tpamnenuii, meroa CUMIICOHA.

4. Beruncjenue 3HAYEHUIH JIEMEHTAPHBIX q)yHKHHﬁ C MOMOIIBIO CTCIICHHBIX PAI0B.

JlaGopatopHas pab6ota Ne 5. BriuncieHne 3HaueHUI 3JIeMEHTapHBIX (QYHKIUH ¢ TOMOIIBIO CTe-
IIEHHBIX PSJIOB.

5. YUncjieHHbIE MeTObI pelieHHs 00bIKHOBEHHBIX M (¢ epeHIHATbHBIX YPABHEHUI U CH-
creM a1 depeHIHATBHBIX YPaBHEHU

JlaboparopHnas pabota Ne 6. Uucnennoe perienue 3anayn Komru.
JlabopaTtopHnast pabota Ne 7. Uncnennoe pemenue 3aaaun Komu.
JlaboparopHas pabota Ne 8. HucneHnHoe penieHue cuctem auddepeHnanbHbIX ypaBHEHUH.

6. Pemenne HeJIMHEHHBIX YPABHEHHU .

JlaGopatopHast pabota Ne 9. UucieHHble METOABI PEUICHUs HEIMHEHHOrO YpaBHEHMS C OJHUM
HEU3BECTHBIM.

JlaGopatopHast pabota Ne 10. UnciaeHHbIe METOABI pEeIICHHs HEIWHEHHOIO YpaBHEHUS C OJJHUM
HEU3BECTHBIM: METO/I ITOJIOBUHHOTO JIEJICHHUS.

JlaGopatopHast pabota Ne 11. UnciaeHHbIe METOABI pelICHHs HEIUHEHHOI0 YpaBHEHUS C OJJHUM
HEU3BECTHBIM: METO/1 KacaTeIbHbIX.

7. Pelienue cucteM JIMHEHHBIX YPABHEHUH.

Jlaboparoprast pabora Ne 12. ITpsiMble METOIBI PEUICHUS CHCTEM JIMHEHHBIX allreOpanvecKux
YPaBHEHHUHU.

JlaGopaTtopnast padota Ne 13. MtepaninoHHBIE METOABI PEIICHUSI CUCTEM JIMHEHHBIX anreOpande-
CKHMX ypaBHEHUM.




8. Ipudau:kenue pynkunii. Uurepnoasimusi.

JlaGoparopnas padota Ne 14. Matepnonsiunonnsie popmynsl HeroToHa.
JlabGopaTtopHnas pabota Ne 15. MaTepnonsuunonnas popmyia Jlarpanxa.
JlaGopaTtopnast pabora Ne 16. Cxema DiiTkeHa.

Bcero: 32 yaca

6 IMAAKTHYECKHUE MATEPHUAJIBI 1JI51 KOHTPOJISA (CAMOKOHTPOJIS)
YCBOEHHOI'O MATEPHAJIA

6.1 OIIeHO‘lHLIe Cpeacrea, noxkasaTe/iu U KPpUTECPUA OCHUBAHUSA KOMIIeTeHIInii

HNupexc
KOMITE- Ouenounoe IlokazaTenu Kpurepun ouennBanus
CpeIcTBO OlleHUBAHUS c¢()opMUPOBAHHOCTH KOMIIETEHIM A
TeHUHH
Huzkuit KonnuecTBo mpaBHIIbHBIX OTBETOB Ha BO-
(HeyIOBIETBOPUTENBHO)| npockl Tecta MeHee 60 %
IToporosslii KosmuecTBO NpaBHIIBHBIX OTBETOB HA BO-
TK-2 Teer (YIOBJIETBOPHUTENILHO) | Mpockl TecTa oT 61-75 %
ba3zoBb1it KosnuecTBo NpaBHIIBHBIX OTBETOB HA BO-
(xopor1o) pockl TecTa oT 76-84 %
Beicoknii KonnyecTBO NpaBUIBHBIX OTBETOB Ha BO-
(0TIIMYHO) npockl Tecta oT 85-100 %
JlaGoparopHast paboTa CTy/IeHTY HE 3a-
CUMUTBIBAECTCSI €CIIU CTYACHT:
Husknii 1. momyctuia 4Mciao OMIMOOK M HEI0YETOB
(HeylOBIIETBOPHUTENb- | NMPEBOCXOASIIEe HOPMY, IPU KOTOPOH Te-
HO) pecekaeTcsi IOPOroBbIi MOKa3aTelb;
2. WM €CJIX NPaBUIIBHO BBINOJIHWI MEHEE
MI0JIOBUHBI pPabOTBHI.
IToporosslii Ecnu cryneHT npaBUIIBHO BBINOJHUI
(YIOBIETBOPUTENLHO) | HE MEHEE IMOJOBUHBI padOTHl WM JOIMY-
CTHIIL:
1. He Gonee ABYX IpyObIX OMINOOK;
2. unu He Oomee OAHOU rpyOON M OJIHOM
Herpy0o# OIMOKHN U OTHOTO HE/I0YEeTa;
TK-2 JIaboparop- 3. unu He Ooyee IBYX-TpeX HErpyObIX
Has pabora omuoOOoK;
4. wnn ogHOM HerpyOoil omMOKH U Tpex
HEJI0YETOB;
5. WK IpU OTCYTCTBHHU OLIMOOK, HO MPH
HaJIMYUU YEThIPEX-TIATH HEJOUYETOB.
ba3oBslit Ecnu cTyneHT BBINOTHUI paboTy MOJ-
(xopor110) HOCTbIO, HO JIONYCTUJI B HEHU:
1. He Gonee onHOW HerpyOoOi OIMIMOKU U
OJIHOTO HEJI0YeTa;
2. unu He OoJiee IBYX HEJIOUETOB.
Bricokwnii Ecnu crynenr:
(oTIMYHO) 1. BeImOTHUI paboTy 06e3 omuboK M HEJo-

YETOB;
2. jomycTiil He 60Jyiee OJTHOTO HeloueTa.
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KoHntposbnas
paborta

Husknii
(HEYTOBIETBOPUTEIb-
HO)

KonTponbHas pabota He 3aCUMTHIBACT-
Csl €CJIM CTYJICHT:
1. AOMyCTUI YKCIO OMIUOOK U HEI0YETOB,
MPEBOCXO/ISAIIEE HOPMY, IIPU KOTOPOIL Tie-
pecekaeTcsi MOPOroBbIi MOKa3aTelNb;
2. WIK €ClId MPABWIBHO BHITIOJIHWII MEHEE
MOJIOBUHBI PaOOTHI.

[Toporossiii
(YIOBJIETBOPHUTEIILHO)

Ecmu cTyneHT mpaBHIBHO BBITOTHHII
HE MEHEe NOJOBUHBI PabOThI WU JIOMYy-
CTHII:

1. He GoJiee ABYX IpyOBIX OMHOOK;

2. wim He OoJee OJHOU rpyOOH W OJHOM
HEerpyOoi OIITMOKH ¥ OJTHOTO HEJI0UEeTa;

3. wim He Oonee IBYX-TpeX HErpyObIx
OIIIHOOK;

4. nnu ogHOM HerpyOoil ommMOKM U Tpex
HE/I0YETOB;

5. UM NpU OTCYTCTBUM OLIMOOK, HO NPHU

HAJIMYUU YETHIPEX-MATH HEJT0UYETOB.

bazoBrrit
(xopor10)

Ecnu crygent BeimonHun paboTy mosi-
HOCTBIO, HO JIOIYCTHJI B HEM:
1. He Oonee onHON HerpyOoOil OMMOKH U
OJIHOTO HEJIOYETA;
2. uiu He 0oJiee ABYX HEJ0UETOB.

Bricokwnii
(oTIMuHO)

Ecnu crynenr:
1. BeIOAHMI paboTy 6e3 OmuOOK U Helo-
YETOB;
2. jpomycTui He 6osee 0OHOrO HeJ0YEeTa.

[1K-2

Nunusuny-
allbHOE 3aja-
HHUE

Huzkui
(HEeyAOBIETBOPUTEIb-
HO)

PaGora cTyneHTa He 3acUMTBHIBAaeTCA
€CIIH:
1. ctyneHT oOHapyKUBaeT HEYMEHUE BBI-
HOJHATH peleHust OoJbIIel 4acTH 3aaa-
HUS,
2. nomyckaer rpyOble OIIMOKH B pelle-
HUM 3aj1a4, OECTOpSAI0YHO U HEYBEPEHHO
u3jaraeT MaTepual.

[Toporossiii
(YIOBIIETBOPUTEITHHO)

CryneHT oOHapyxuBaeT 3HaHHE (op-
Myl U TIOHUMaHHE OCHOBHBIX METO/I0B
pemieHus 3a1ad, HO:

1. u3naraer pemieHUs HEMOJHO U JIOIYyC-
KaceT HCTOYHOCTHU B BBIYUCIICHUMAX,

2. HE yMeeT palMOHAIbHO pelaTh 3aja-
qu.

bazoBrIit
(xoporo)

CTyIeHT BHINONHIET paboTy TOJHO-
CTBIO, OOHAPYKHMBACT TIOHUMAHHUE MaTEPH-
arna, Ho:

1. nomycKaeT HEKOTOpPbhIe BBIYHUCIUTEIb-
HBIE OIITHOKH;

2. HEOpEX)HO O(hOpMIISIET PEIICHHUS;

3. IEMOHCTPHPYET PEUICHUS 3a/1a4 TOJIBKO
B paMKax aJrOpUTMOB, H3y4YEHHBIX Ha 3a-
HSTHSX.
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Bricokwuii CryneHT mony4yaeT BBICOKHN Oaii, ec-
(oTIMYHO) T

1. BBINONHSET 3a/laHUE B MOJTHOM 00BbEME;
2. oOHapy>KMBaeT MOHUMaHHUE MaTepHaa,
3. UCMOJIb3YET palMOHAJIbHBIE CIOCOOBI
pelieHus 3a1ay;

4. NeMOHCTPUPYET YMEHHE IO0JIb30BaThCA
JIOTIOJIHUTEIbHBIMA ~ MCTOYHUKAMM  3Ha-
HUM.

6.2 IlpomMe:kyTOUHAs aTTeCTALIMSA CTYI€HTOB MO JUCIHUILINHE

IIpomexxyTouHast arrecranys sIBISETCS IPOBEPKOM BCEX 3HAHMUM, HABBIKOB U YMEHUH
CTYACHTOB, IPUOOPETEHHBIX B MIpOLECCEe U3YUEHUS AUCHUILIUHBI. POPMOI TPOMEXYTOUHOH aT-
TECTaLWH 10 AUCLUIUIMHE ABJISIETCS 3a4eT € OLEHKOIA.

JUid oLeHMBaHuUsA pe3yJIbTaTOB OCBOEHUS JUCLUILINHBI IIPUMEHSETCS CIEeIyOIINe KPUTe-
pYH OLICHUBAHMSL.

Kpurtepuu oneHnBanus Ha 3a4eTe
OrneHKa «OTJIIMYHO» BBICTABJISIETCS CTY/IEHTY, €CIIH:
— 3aJaHusl, MPeAyCMOTPEHHBIE NMPOrpaMMOW JWCIMIUIMHBI, BBIIONHEHBI Ha 85 M Ooiee
IPOIICHTOB;
— OH HMEET MTOCENIaeMOCTh IPAKTUYECKHUX 3aHIATUH HE MeHee 85 MPOIIEHTOB;
OreHKa «XOpOILIO» BBICTABIAETCS CTYJCHTY, €CIIU:
— 3aJaHus, MPeIyCMOTPEHHbIE MPOrpaMMOil TUCHUIUIMHBI, BbIIONHEHB! OoT 70 mo 85 mpo-
[ICHTOB;
— OH HMeeT MOCENIaeMOCTh NPAKTUYECKUX 3aHATUI He MeHee 70 MPOLIEHTOB;
OreHKa «yJIOBIETBOPUTEIBHOY BBICTABIISIETCS CTYICHTY, €CIIH:
— 3a/aHus, MPEITyCMOTPEHHBIE MPOrPaMMOM JWCIHILTMHBI, BBHIOJHEHH Ha 60 m Oonee
IPOLIEHTOB;
— OH HMeeT MOCENIaeMOCTh NPAKTUUYECKUX 3aHATUH oT 60 10 70 MpOLEHTOB;
OneHKa «He yIOBIETBOPUTEIHHO» BBICTABIISIETCS CTYACHTY, €CITH:
—  3a/1aHus, TPEAYCMOTPEHHBIE TPOTPAMMOIl JIUCITUIUINHBI, BHITIOJHEHBI MeHee 4eM Ha 60
IPOLIEHTOB;
— OH MMEEeT MOCeIaeMOCTh MTPAKTUYECKUX 3aHATHIH MeHee 60 MpOLEeHTOB.

6.3 OwueHounble cpeacrBa JJsi NPOBePKH YPOBHA  c(OpMHPOBAHHOCTH
kommnetrennuu IK-2

TecThl COACPIKAT CICAYIOIINEC THIIbBI 3aJlaHui

Ne 3a1a- Bec 3apa- | Pesyabrart onennBanus (0a/ibl, NOJy4eH-
Tun 3aganus - HUSA Hbl€ 32 BBINOJIHEHHE 3a1aHusl / XapaKTepu-
(06am1) CTHKA NPABUJIBLHOCTH OTBETA)

3aJITaHUs 3aKPBITOTO 1, 2, 3, 1 Gamn 1 © - moyiHOE TpaBWILHOE cOOTBeTCTBHE; 0
THUTIA C BBIOOPOM OJI- 4,5 0 - ocTanbHbBIE ClTy4an
HOTO npaBuibHOrO (1
u3 4)
3aJIaHusl 3aKPBITOTO 6 1 Gamn 1 6 - momHOE TpaBUIIBLHOE COOTBeTCTBHE; 0
THUIIA C BBIOOPOM O/1- 0 - ocTanbHBIE CIydYan
HOTO MPABUIHLHOTO OT-
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BETa IO CXEeMe: «Bep-

HO»/ «HEBEPHO»

3aJ1aHus 3aKPBITOTO 7,8,9 2 bajuta 2 0 — MOJHOE MPAaBHIBLHOE COOTBETCTBHUE (IT0-

THUIIA C BELIOOPOM He- CJICZIOBATEIILHOCTh BapUAHTOB OTBETa MOXKET

CKOJIBKHMX MPaBUIIBbHBIX ObITh M0O0OI); 1 6 — ecnu momymieHa OJHA

oTBeTOB (3 U3 6) omuOKa / OTBET NMPaBUIILHBIN, HO HE TIOJHBIH;
0 6 — ocTanpHBIE CITyYaH

3aJIaHusl 3aKPBITOTO 10 2 Oamta 2 0 — MoJHOE MPaBHIILHOE COOTBETCTBHE; 1 O

TUTIA HA YCTAaHOBJICHUE — €CIl JIOMyIIeHa OJ{Ha OImKOKa / OTBET Ipa-

cooTBeTCTBUs (4 Ha 4) BUJIbHBIN, HO HE TOJIHBIN; 0 6 — OCTaJbHBIC
ciyJau

3aJIaHUE 3aKPBITOTO 11 2 Oamra 2 0 — MoJHOE MPaBHIILHOE COOTBETCTBHE; 1 O

TUTIA HA YCTAaHOBJICHUE — €CIl JIOMyIIeHa OJ{Ha OIMOKa / OTBET Ipa-

MI0CJIeIOBATEIIBHOCTH BWIBHBIA, HO HE NOJHBIN; 0 O — ocTajbHbIC
cIyJau

3aJIaHHsI OTKPBITOTO 12, 13, | 3 bamna 3 0 — mojHOE mpaBWIIbHOE cooTBeTcTBHE; 0 O

TUIIA C KpaTKUM oTBe- | 14 — OCTaJIBHBIE CIIyYaH.

TOM

3a/IaHUsI OTKPBITOTO 15 5 6amioB | 5 0 — MOJIHOE MPaBUIILHOE COOTBETCTBHE; €C-

THUIIA C Pa3BEPHYTHIM JM JIONYIIeHa OJJHa OUIMOKa/HETOYHOCTb / OT-

OTBETOM BET MPaBWIbHBINA, HO HE MOJHBIN - 3 Oama;
€CJIM JIOMYIIeHO Oosiee OHON OIMOKY / OTBET
HETNPAaBWILHBINA / OTBET OoTCyTCTBYeT — O Oau-
JIOB

dopmupyemas Nuaukatopbl ¢)OPMHUPOBAHHOCTH KOMIETEHIHH
KOMIIEeTeHI U

IMK-2 CriocobGeH ocyliecTBIATh Meaa-
TOTMYECKYI0 JESITEIbHOCTh IO TIPO-
(GWIBHBIM TIpeIMeTaM (IUCIHMILIHHAM,
MOJIYJISIM) B paMKax MPOrpaMM OCHOB-
HOTO OOIIEro U cpeaHero odmero 06-

pasoBaHUs

[1K-2.1 3HaeT KOHIENTyaJbHbIE U TEOPETUUYECKHUE OC-
HOBBI NMPO(UIBHBIX MPEIMETOB, UX MECTO B CHCTEME
HayK U LIEHHOCTEH, UCTOPUIO Pa3BUTUS U COBPEMEHHOE
COCTOSIHUE.

[1K-2.2 BiageeT OCHOBHBIMHU IMOJIOKEHUSIMU KJlaccHUye-
CKHMX pa3JieJIOB MaTEMaTUYECKOM HAayKH, CHCTEMOH OcC-
HOBHBIX MaT€MaTUYECKUX CTPYKTYpP U METOJIOB.

[1K-2.5 IIpumeHsieT MaTeMaTHUECKUH S3BIK KakK YHH-
BEPCAIBHOE CPEACTBO IIOCTPOCHUS MOJENH SIBICHHH,
IIPOLIECCOB, ISl PELIEHMSI IPAKTUUECKUX U KCIIEPUMEH-
TaJdbHBIX 3a]a4, SMIHUPUYECKOW TPOBEPKH HAYUHBIX
TEOPHIL.

3axanue 1

BaumarensHO HpO‘-IPITElfITC 3aIaHUC U YKAXKUTC OJJUH HpaBHJ’ILHLIfI BAapHUAHT OTBCTA:

[TorpemrHoCTh, CBSI3aHHAs ¢ CAaMOW MMOCTAHOBKOM MaTEMAaTHYECKOW 3a1a4u

1) morpenrHoCcTh 3a1a4u

2) TIOTPEIIHOCTh METO/1a

3) HavaJbHAs MOTPEUTHOCTh

4) morpenHoCTh ACUCTBUS

OTtBet: 1
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3amanue 2
BHuMaTenpHO TpoUnTANTE 3aIAHUE U YKAKUTE OJIUH MPABUJIbHBIA BApHAHT OTBETA:

ITocnenoBarenbHOE YMEHBIIECHUE IIara MHTETPUPOBAHMS IPU BBIYMCICHUU OIPEIEIICH-
HOT'O UHTErpasia
1) He MeHseT MOrPEeIHOCTh BHIYMCICHHS
2) BeIeT K YMCHBIICHHIO MOTPEHIHOCTH JI0 MOMEHTa Hayaja BIHSHHUS TOTPEIIHOCTEH
OKpYyIJICHUS
3) BeIeT K HEOTPaHHYCHHOMY YBEJIMUYCHHUIO TIOIPELITHOCTH
4) BeleT K HEOrpaHHYCHHOMY YMEHBUICHHIO TIOTPEIIHOCTH
OrtBer: 2
3amanue 3
BHuMarenpHO npounTanTe 3a4aHUe U YKa)KUTE OUH IPABUWIbHBIA BAPUAHT OTBETA:

MeTto/ KacaTeNbHbBIX CITYXKUT IS
1) peleHus cCUCTEM JIMHEHHBIX YPaBHEHHI
2) peteHust 0OBIKHOBEHHOTO AU(D(HepeHIIMATBbHOTO YPaBHEHHUS
3) pelleHusT HEJTMHEHHOTO ypaBHEHHSI
4) BBIYMCIICHHS OTIPEICICHHOTO HHTETpaa
Ortger: 3
3aganue 4
BruMaTensHO pounTaiiTe 3a1aHNe U yKaXKUTE OAWH NPAaBUIBHBIN BApPHAHT OTBETA:

Crioco0 HaXOXKICHUS IPOMEKYTOUHBIX 3HAYCHUN BEJIMYMHBI I10 UMEIOIIEMYCS TUCKPET-
HOMY Ha0OPY U3BECTHBIX 3HAYCHHIA:

1) sKkcTpanosIus;

2) UHTEPIIOJIALNS,

3) METOI TPOTOHKH;

4) METO/I KOHCUHBIX 3JIEMEHTOB.

OTeert: 2
3ananue 5
BHuMarenpHO IpoYHTaiTe 3a]aHie U YKAKUTE OJUH MPABUIbLHBIN BapUAHT OTBETA!

B uncrne 1,0035080

1) nBa Hyns mocne 1 He SBISAIOTCS 3HAYAIIUMH

2) Bce nu(pbl 3HAYAIINE

3) Bce 1udpbl 3HAUAIHE, KPOME TTOCICTHErO HYJIS

4) Bce 1udpbl 3HAYALIHE, KPOME HYJIS TOCIE UPPBI 5

OtBer: 2
3aganue 6
Bepho nu crniefyromiee yTBepKIeHUE

«3amavya y=A(X) Ha3bpIBa€TCAI KOPPEKTHO TTOCTABJICHHOW, €CITH JIJIs JTFOOBIX BXOIHBIX JIaH-
HBIX X U3 HEKOTOPOTO KJIacca PEIeHHE Y CYIIECTBYET, €IMHCTBEHHO U YCTOMYHMBO MO BXOIHBIM
JTAHHBIM (T.€. HETIPEPBIBHO 3aBHCUT OT BXO/IHBIX TAHHBIX)»?

OrtBet: BepHO
3ananmue 7
BaumarensHO MpoynTaiiTe 3aIlaHUE M YKOKUTE TPU MPABUIHHBIX BapUaHTa OTBETA!

Vkaxure HpI/I6J'II/I)KeHHBIe MCTOJbI PCHICHUA CUCTEM JIMHEMHBIX anre6pquec1<I/1X YpaB-

HEHUH
1) metonx SAxo6u
2) MeTO MPOCTON UTEPALTUH
3) meron 3eriaens
4) MeTOoJ1 HAMMEHBIIINX KBAJIPaTOB
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5) meton Kpamepa
6) merox Diepa
OtBer: 1,2,3
3aganue 8
BHuMaTenpHO pounTaiiTe 3a/1aHue U YKKUTE TPH MIPABUIIBHBIX BapUaHTa OTBETA!

ITonnas norpemHocTs Ay nojydaercs Kak CyMMa IIOrpEeIIHOCTE!:
1) morpemHoCTh OKPYIICHHS
2) MOTPEIIHOCTh METO/1a ¥ BBIYUCIIUTEIbHAS TIOTPEITHOCTD
3) HOrpelHOCTh MaTeMaTHYECKONH MOJIEIH
4) MOrpenHOCTh UCXOIHBIX JaHHBIX
5) OTHOCHTEIIbHAS MOTPEITHOCTh
6) aOCcoMIOTHAS MOTPELTHOCTD
Otsert: 2, 3,4
3aganue 9
BHuMarenpHO mpoYHTaiiTe 3aJaHIe U YKAXKUTE TPH NMPAaBUIbHBIX BapUaHTa OTBETA!

Bribepure yTBepKICHHS, XapaKTePU3YIOIINE METO TIOJOBUHHOTO JEJICHHUST HAXOXKICHUS
KOpHS HEIMHEHHOTO ypaBHEHMUS.
1) uaeiinasi mpocToTra METOA
2) ObIcTpast CXOAUMOCTh
3) HeNPUTS3aTeILHOCTh K CBOMCTBaM (pyHKIMH f(X): OHA JOJKHA OBITh JIUIIb HEMPEPhIB-
HOH, a TudepeHnpyeMocTs He peaoIaraeTcs
4) IPUMEHNMOCTD K PEIICHUIO CUCTEM YPaBHCHHIA
5) BbICOKast TOYHOCTb
6) nosyuyeHue TOYHOIO pe3yJIbTaTa
Otser: 1, 2, 3
3ananme 10
[TpounTaiiTe TEKCT M YCTAHOBUTE COOTBETCTBUE MEXKY 3a/ladaMH U METOJIaMU UX peIleHus
Pemenue CJIAY : meron 'aycca
UYucnenHoe nHTerpupoBanue : merog CuMIcoHa
Pemenne O/1Y : meron Ditnepa
Pemrenne HenmHeNHbBIX ypaBHeHUH | MeToa HeroToHa
3ananme 11
IIpounTaiiTe TEKCT U YCTAHOBUTE NOCIIEIOBATEIBHOCTD:

YcTaHOBHUTE MPABWIBHYIO IIOCIIEN0BATENBHOCT 3TANIOB PELIEHUS HEJIMHEHHOTO ypaBHe-
HUS

1: nocranoBKka 3aauu

2 : TeOMeTpHUYECKasi HHTEPITPETAIHS

3 ! oTAeneHue KOpHs

4 : yTOuyHEeHHEe KOpHS

5 ! OlLIeHKa MOTpeIHOCTH
3aganue 12
BauMarenpHO pounTaiiTe 3aJaHNUE U BIUIIUTE PAaBUIIbHBIA OTBET:

uudpamMu ymucna sBISIFOTCS Bce HU(GPBI B €r0 MPaBWIbHOMN 3aliCH, HA4UU-
Hasl ¢ IEPBOM HEHYJIEBOU ClieBa

OTBerT: 3HaYalmMu
3aganue 13
BHuMarenbHO npoynTaiTe 3aJaHie U BIUIIUTE MPABUIIbHBIA OTBET:

[Touck mpuOIMKEHHOTO 3HAYCHHUSI KOPHS C TOYHOCTBHIO 70 33JJaHHOTO JIOCTATOYHO Majo-
ro yucia € > (0 ga3nIBaeTcsa
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OTBeT: YTOUHCHHEM KOPHS
3aganue 14
BHuMaTenbHO MPOYUTANTE 3a/1aHUE U BIUIIUTE MPABUILHBINA OTBET:

Ilyctb x — TOUHOE 3HaYEHUE HEKOTOPOM BEIMYMHBI;, a — IPUOIMKEHHOE 3HAUEHHE TOH ke
BEJIMYMHBI. HOTPEIIHOCTD MPUOIMKEHHOT0 YKCiIa a onpenelsercs kak d(a) =

A@) (a=0).

la]

OtBeT: OTHOCUTENBHAS
3aganue 15
BuumarenpHO pounTaiiTe 3aJaHuE U 3alMIINTE pa3BEPHYTbI 00OCHOBAHHBIN OTBET:

Kaxk dhopmynupyercs 3agada Komu (HawanbHas 3a1aqa)?

OtBeT: HaiiTu pemenue ypaBuenus y'=f(x,y) B Buge GyHkimu y(X), YAOBIECTBOPSIO-
el HavaJbHOMY YCJIOBHIO: Y(X0) = yo, T.€. IPUHUMAIOIICH MPU X = X0 3aJaHHOC 3HAYCHHE

Y = Yo.

6.4 TunoBble KOHTPOJILHBIE 32TAHUSI HJIH HHbIE MaTePHAJIbI, HE00X0IUMBbIE JIJIsI
OLIEHKH Pe3yJIbTATOB 0CBOEHUS TUCHMUILINHBI

IIpumepbl BApMAHTOB KOHTPOJIBHBIX padoT
YucjeHHbIe METOAbl PellIeHNUS HeJHMHEeHHbIX YPaBHeHMI
Bapuant 1

1. Otnenurte KOpHH ypaBHEeHUs: COSx —X+1=0.

2. Y6enurtech B IPMMEHMMOCTH METO/a KAacaTeNbHBIX JUIS ypaBHeHHs X>-3=0 Ha OTpe3ke
[1;2]. Beruucnure nepBbie ABa TPUOIMIKEHUS K KOPHIO.

3. BBbIUMCINTE TIONOKUTENBHEIH KOPEHb ypaBHEHMs X°—2=(0 METOJOM ITIONIOBHHHOTO Jejle-
Hus ¢ ToyHocThio 70 0,1. Kakoe konmuuecTBO MIaroB AJisi 3TOr0 MOTPeOOBaOCh, €CIIH
JUTMHA HAYaJIbHOTO OTPE3Ka JIOKAIH3aIui KOpHS paBHA 1?

IIpnMepbl BADHAHTOB MHAMBHYAJIBHBIX 3aaHHI

Bapanme: Otnenure kopHu ypaBHeHus f(X)=0 mnst Baieid GyHKIMU U pemnTe ypaBHEHHE Me-
TOJIaMU TMOJIOBUHHOTO JI€JICHUs], KacaTedbHbIX. OTUeT mpe/cTaBbTEe B BUJIE TEKCTOBOTO JIOKYMEH-
Ta (cxeMy opOpMIIEHHs OTUeTa CM. B TEKCTE Ja0OpaTOPHOI paboThI).

Ne | f(x) ®UO crynenta | Ne | f(x) ®UO crynenra
1 | 4xIn2x—41+x+5 6 | xInx—x?+3x-1

2 | x*e*+3¥x-1-2 7 | x*-09x*—x-0.1

3 | e¥-3Jx 8 | Inx—2cosx

4 | J2-x2 ¢ 9 | /xe®s*_1

5 | e 1 x22x—1 10 | e ¥ —5x%2 +10x
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3aganue:
Haiinute npubmmkaromue GyHkimu st Bamei GyHkium, 3aqaHHON TaOIMYHO (CM. BapUaHTHI
WH/IMBUIYAIBHOTO 3a/IaHHs).

Bapuant DyHKIHUS, 3a/1aHHAs] TAOJTUIHO
1 X 1,73 2,56 3,39 4,22 5,05 5,87 6,7 7,53
y 0,63 1,11 1,42 1,94 2,30 2,89 3,29 3,87
2 X -1,33 -3,84 -3,23 -2,76 -2,22 -1,67 -1,13 -0,6
y 2,25 2,83 3,44 4,31 5,29 6,55 8,01 10,04
3 X 1 1,64 2,28 2,91 3,56 4,19 4,84 5,48
y 0,28 0,19 0,15 0,11 0,09 0,08 0,07 0,06
4 X 1,2 1,57 1,94 3,31 2,68 3,05 3,42 3,79
y 2,59 2,06 1,58 1,25 0,91 0,66 0,38 0,21
5 X 1,1 1,74 2,38 3,02 3,66 4,3 4,94 5,18
y 1,73 2,98 3,53 3,89 4,01 4,25 4,32 4,38

IIporpamma 3a4era

HcTopust 4ucIeHHBIX METO/I0B.
3Ha4YeHUe YUCIIEHHBIX METOJIOB /Ul UCCIIEI0BaHUH, OCOOEHHOCTH UX IPUMEHEHHUE.
Krnaccudukanus norpemHocTei.
AGCo0THAs M OTHOCHUTENbHAS TIOIPEIIHOCTb.
JleiicTBus ¢ pUOIMKEHHBIMU YHCIAMH.
[TpubnnxeHHOE BBIUMCIIEHHE HHTETPAJIOB C UCIIOIb30BaHUE KBAJPATYPHBIX (OpMYIT
C PaBHOOTCTOSIIIIUMH y3JIaMH.

7. YucneHHoe HHTErpHpoBaHUE. MeTOJ JEBBIX U LEHTPAIbHBIX MPSIMOYTOJIbHHUKOB.
['eomeTpuueckas uHTeprperanus Merosa. OneHKa norpenHoCTH.

8. UucneHHoe MHTErpHpoBaHuEe. MeToJ MpPaBbIX U LEHTPAIbHBIX HPSIMOYTOJbHUKOB.
['eomeTpuueckas uHTepnperanns Meroa. O1eHKa MOrperIHOCTH.

9. YucnenHoe uHTerpupoBaHue. Meron Tpaneuuil. ['eomeTpudeckas MHTEpIIpeTALUs
MeToaa. OleHKa MOTPEITHOCTH.

10. Yucnennoe unrerpupoBanue. Meroa Cumncona. ['eomerpuueckasi HHTEpIpeTaIHs
MeToaa. OleHKa MOTPEITHOCTH.

11. WuTerpupoBaHue ¢ IEPEMEHHBIM LIarOM.

12. YucnenHoe uHTErpupoBaHue: MeToa JBOWHOTO MiepecyeTa.

13. Beruucnenue 3Ha4eHUN JIEMEHTAPHBIX QYHKIUN C TOMOILBIO CTETIEHHBIX PS/I0B.

14. YucnenHsle METO/IbI pellIeHNs] OOBIKHOBEHHBIX MU (pepeHIINaIbHBIX YpaBHEHUN 1
cucreM audepeHInanbHbIX YpaBHEHUH.

15. 3amaya Komm.

16. Meron Ditnepa nnsa pemenus 3agaun Kommu. 'eomerpuueckass uHTEpnpeTanus Me-

ocouakrwnE

TOAA.

17. MoauduuupoBaHHbIii MeTOA Diinepa ans peuenus 3anauu Komm. 'eomerpuyeckas
MHTEPIIpETALNS METO/IA.

18. Meron Diinepa-Komm mns pemenns 3amadn Komm. ['eomeTpruueckas wHTEpIpeTa-
1Sl METOJA.

19. Meron Pynre-Kyrra yerBeproro nmopsinka To9HoCTH (6€3 BEIBOJIA).

20. YucneHHble METOIBI pelieHHs! cucTeM AudQepeHInanbHbIX YpaBHEHUH.

21. TlocraHOBKa 3a/1a4M peIICHHs] HETMHEWHOTO YpaBHEHHsI, TeOMETpUIECcKas HHTepIpe-
Tausl.

22. Dtarpl YUCJICHHOTO PEIIeHUs HeTWHEHHOTOo ypaBHeHUsA. OTneneHue KopHei. YTou-
HEHUE KOPHEH.
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23. MeToa MOJIOBHHHOTO JETICHHS JJIsl PEIICHUs] HEJTMHEHHOTO YPaBHEHUS C OJIHUM He-
u3BecTHBIM. OIIEHKA MOTPEIIHOCTH U KPUTEPHUI OKOHYAHUS UTEPAIMOHHOTO TIpoIiecca.

24. Metox KacaTelIbHBIX JUIsl PEIICHUS] HETMHEWHOTO YPAaBHEHHS C OJJHUM HEU3BECTHBIM.
['eomeTpuyeckas nHTeprnpeTanus MeToaa. OneHKa MOrPEITHOCTH U KPUTEPUN OKOHYAHUS HTE-
PaIMOHHOTO IMPOoIecca.

25. OCHOBHBIE MTOAXO/IBI K PEIICHUIO CHCTEM JIMHCHHBIX YPaBHEHUH.

26. Meton I'aycca u ero MmoauduKaIuy.

27. TlocraHoBKa 33724y UHTEPIIOJINPOBAHHUS.

28. WuTepnonupoBaHue s ciydasi PABHOOTCTOSIINX Y3JIOB.

29. Unrepnonsuuonusie popmyiiel HeioToHa.

30. HuTtepnonsuuonnas Gopmyna Jlarpanxka.

31. Cxema DiiTkeHa.

7 IEPEYEHb HHO®OPMAIIMOHHBIX TEXHOJIOT U, UCITOJIb3YEMBIX
B NIPOIECCE OBYYEHUA

HNudopmanuonHbie TeXHOJIOIHN — 00yUYEeHHE B 3JIEKTPOHHOM 00pa3oBaTeIbHOM cpesie C
[EJBI0 PACIIMPEHUS JOCTyNa K 00pa3oBaTEIbHBIM pecypcaM, YBEIWYCHHUS KOHTAKTHOTO B3au-
MOJICHCTBUS C MpernojaBaTesieM, IOCTPOCHUS WHIUBUAYaIbHBIX TPAEKTOPUN MOATOTOBKH, 00b-
E€KTHUBHOTO KOHTPOJISi U MOHUTOPUHIA 3HAHUN CTYICHTOB.

B oGpazoBarensHOM mpoliecce MO TUCHUIUTMHE UCTIONB3YIOTCS CIeNyIoIe HHPopMaIiu-
OHHBIC  TCXHOJIOTHH, SIBIISIONIUECS  KOMIIOHGHTAMH  ODJIEKTPOHHOW  HH(OPMAIMOHHO-
oOpa3zoBatenbHOil cpeanl BITIY:

e Odumumansheiii caiit BI'TIY;

e Cucrema 3nekTpoHHoro ooyuenuss ®I'bOY BO «bI'TIV»;

e (Cucrema TECTUpPOBaHHMS Ha OCHOBE €AMHOro mnoprana «MHTepHeT-TecTUpOBaHUSA B
cdepe 0OpazoBaHUS WWW.i-exam.ru;

e DJEKTPOHHBIE OMOTUOTEYHBIE CHCTEMBI;

e MynbTUMEANITHOE COMTPOBOKAEHUE JEKINN U TPAKTUYECKHUX 3aHITHI;

¢ OO0yyaromue mporpaMMbl

— omnepanuonHas cucrema Windows;

— maket MS Office (Word, Excel);

— ©Opay3sepsl (Opera, Explorer, Google u ap.);
— MaremaTuueckuit maker MatLab.

8 OCOBEHHOCTHU U3YYEHUA JUCHUIIJINHBI UHBAJINJAMMU U JIMHAMMU C
OI'PAHUYEHHBIMHA BO3MOKHOCTSAMM 310POBbA

[Tpu oOyueHuH JUIl ¢ OTPaHUYCHHBIMH BO3MOKHOCTSIMH 370POBBSI IPUMEHSIOTCS ajar-
THUBHbIE 00pa30BaTeNIbHbIE TEXHOJIOTHH B COOTBETCTBUU C YCIOBUSIMU, U3JIOKEHHBIMH B pa3zel
«Oco0eHHOCTH OpraHu3ai 00pa30BaTENBLHOIO Mpolecca MO 00pa3oBaTeIbHBIM IPOTrpaMMaM
JUTSL UHBAJIMJIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10POBbsD» OCHOBHOM 00pa3oBaTellb-
HOU MporpamMmbl (MCTOJIb30BAHUE CHEIMATBHBIX YUEOHBIX TOCOOUI M JUIAKTUUYECKUX MaTepHa-
JIOB, CIIEIMATILHBIX TEXHUUECKUX CPEJICTB 00YUEHHUS KOJUIEKTUBHOTO M MHAMBHUIYAIBHOTO IMOJIb-
30BaHUs, MPEAOCTABICHHE YCIYT acCCUCTEHTa (IOMOIIIHUKA), OKAa3bIBAIOIIETO 00YYaromUMCs He-
00X0IMMYI0 TEXHUYECKYIO MOMOIIb U T.I.) C YYETOM MHIUMBUIYATbHBIX OCOOEHHOCTEH 00yda-
IOLIUXCS.


http://www.i-exam.ru/
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9 CIIMCOK JIMTEPATYPbI H UHOOPMALIMOHHbLIX PECYPCOB

9.1 Jluteparypa

1. HdemupoBuu b.I1. OCHOBBI BBIUMCIUTENHHOW MaTeMaTuku : yueb.mocobue. - CIIO. ;
M. ; Kpacuomap : Jlans, 2011. - 664 c. (25 3x3).

2. MWcakoB B.H. DnemMeHTBl 4HCIIEHHBIX METOJOB : y4eO. MmocoOue A CTy[A. BY30B,
obyuarommuxcs o creil. "Maremaruka" / B.H. Hcakos. - M. : ACADEMIA, 2003. - 188, c. - (39
9K3.).

3. Jlamuuk, M.I1. YucneHnHble METOBI : yueO. mocoOue s CTy/I. BY30B, O0YYArOIIHXCS
no crneu. "Mudopmaruka" / M.IL. Jlamuuk, M.U. Parynmuna, E.K. Xennep. - M. : Axagemus,
2004. - 383, [1] c. - (Beicmiee mpodeccuonaibHOE 00pazoBaHue). (24 7k3.)

4. Tlantnna, U.B. BrruncnurenbHas matematuka : yuyeOnuk / U. B. Ilantuna, A. B.
CunuykoB (YHuBepcurerckas cepus). — M. : Mapker JIC, 2010. (5 5k3)

5. ®emuenko, .M. Ynucnenusie MeToab! : Kypc Jiekuii / .M. ®@emquenko ; M-Bo obOpa-
3oBanus U Hayku Poc. ®enepauuu, BI'TIY. - bnarosemenck : [M3a-so BI'TIV], 2005. - 178 c. (12
9K3.)

6. Ilumenos, B.I'. Uucnennsie Metoasl. B 2x yactsax. Y. 1: yueOHoe mnocobue ains By-
30B / B.I. IlumenoB. — MockBa: W3n-Bo IOpaiir, 2022. — 11lc. — Pexum npocryma:
https://urait.ru/viewer/chislennye-metody-v-2-ch-ch-1-492872#page/1

7. Ilumenos, B.I'. Yucnennsie metonbl. B 2x yactsax. Y. 2: yueOHOe mocoOue s By-
30B / B.I'. [IumenoB, A.b. JloxxuukoB. — MockBa: U3n-Bo Opaiit, 2022. — 107¢c. — Pexum no-
cryna: https://urait.ru/viewer/chislennye-metody-v-2-ch-ch-2-492873#page/1

9.2 ba3bl JAAHHBIX H m{(])opMaunouﬂo-cnpaBoqﬂme CHUCTEMbI

1. HuadopmannonHas cucrema «EquHOe OKHO J1ocTymna K 00pa3oBaTeNbHbIM pecyp-
camy. - Pexxum nocryna: http://www.window.edu.ru/

2. Tlopran Hay4HOI 3neKTpoHHON 6UOIMOTEKHU. - Pexum gocTyna:
http://elibrary.ru/defaultx.asp

3. Wurepuer-YuuBepcurer HMupopmammonnsix Texnomormit. - Pexum goctyma:
https://intuit.ru
4. WNHTepHeT-KypHan «BelYMCIUTENbHBIE METOABI U IPOTPAMMUPOBAHUEY. - Perxxum

nocryna: http://num-meth.srcc.msu.su/index.php/journal

9.3 DJ1IeKTPOHHO-0MOINOTEYHBIE pecypChl

1. OBC «lOpaiit». - Pexxum noctyma: https://urait.ru
2. Tommpen (0630p CMU). - Pesxum noctymna: https://polpred.com/news

10 MATEPUAJIBHO-TEXHUYECKAS BA3A

Jlis TmpoBeleHHs 3aHSITUH JIEKIIMOHHOTO W CEMHUHApCKOro THUIA, TPYNIOBBIX U
WHIVBUAYAIbHBIX KOHCYJIbTAllMM, TEKYLIErO0 KOHTPOJS U NPOMEXYTOYHOM aTTecTalluu
UCIIONB3YIOTCS ~ ayJAUTOPUHU, OCHAmEHHbIE Yy4eOHOW MeOenbio, ayJuTOPHOW  JIOCKOH,
KOMIIBIOTEPOM C YCTAQHOBJIEHHBIM JIMIIEH3MOHHBIM CHELMAIU3UPOBAHHBIM  MPOTPaMMHBIM
o0ecriedyeHHeM, C BBIXOJOM B JJIEKTPOHHO-OMOIMOTEUHYIO CHCTEMY M DJIEKTPOHHYIO
uHpOpPMaLlMOHHO-00pa3oBarenbHyo  cpeny  BITIY,  MyabTUMeaAMHHBIMEH — MPOEKTOpaMH,
HKCMO3UIMOHHBIMU  JKpaHaMH,  y4eOHO-HAarlgJHbBIMM  IOCOOMSMH  (MYyJIbTUMEIUITHBIE
MPE3CHTAINHN).

CamocrosrenbHas paboTa CTYJCHTOB OPraHU3YyeTCsl B ayJUTOPHUAX, OCHAIIEHHBIX KOM-
IBIOTEPHONW TEXHHKOW C BBIXOJOM B 3JIEKTPOHHYIO HMH(DOPMAIMOHHO-00pa30BaTEIbHYIO CPELy


https://bgpu.ru/irbis/cgi-bin/irbis64r_14/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A4%D0%B5%D0%B4%D1%87%D0%B5%D0%BD%D0%BA%D0%BE,%20%D0%93%D0%B0%D0%BB%D0%B8%D0%BD%D0%B0%20%D0%9C%D0%B8%D1%85%D0%B0%D0%B9%D0%BB%D0%BE%D0%B2%D0%BD%D0%B0
https://urait.ru/viewer/chislennye-metody-v-2-ch-ch-1-492872#page/1
https://urait.ru/viewer/chislennye-metody-v-2-ch-ch-2-492873#page/1
http://www.window.edu.ru/
http://elibrary.ru/defaultx.asp
https://intuit.ru/
http://num-meth.srcc.msu.su/index.php/journal
https://urait.ru/
https://polpred.com/news
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By3a, B CICIHATU3NPOBAHHBIX J1a00paTOpHsX MO JUCIHUILIMHE, a TAK)KE B 3ajax JOCTyIa B JIO-
KaJbHYIO ceTb BITIY.

JIMIIEH3UOHHOE MPOrpaMMHOE OO€ecIeYeHne: OIEPalHOHHbIE CHCTEMBI CEMEWMCTBA
Windows, Linux; oducusie nporpammbr Microsoft office, Libreoffice, OpenOffice; matemaru-
yeckuii maker MatLab.

Pa3zpaborunk: CutHukoBa M. A., kKaHIUAAT MEJArOrMYECKUX HAYK, JOIEHT
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11 IMCT UBSMEHEHHUH U JOITOJTHEHUM
YrBepxaenue nusmenenuid u gonoqaHenuii B PII/1 nas peamuzanuu B 2023/2024 yu. r.

PIIJI o6cyxnena u omodpena juist peanusanuu B 2023/2024 yu. r. Ha 3acegaHuu Kadeapbl
unpopmaruku 1 MIIU (mpotokon Ne8 ot 24 mas 2023 r.).

YTBep:kaeHnne usmeHenuii u nonoanenuii B PIJI nas peanusauuu B 2024/2025 yu. r.

PII/1 oOcysxaeHa u ogodpeHa yist peanu3anuu B 2024/2025 yu. r. Ha 3aceqanun Kadeapsl
undopmatuku u MITU (mpotokos Ne8 ot 29 mas 2024 r.).

YrBep:kaenue uameHeHuii u gonoanenuii B PILJ aas peasmsamuu B 2025/2026 yu. r.

PITJI o6cysxaena u oqodpena amst peaauszanuu B 2025/2026 yu. r. Ha 3aceqanuu kadeapsl
unpopmaruku 1 MIIU (mpotokon Ne6 ot 26 mapra 2025 r.).



