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. HEJIU U 3AJAYHN JUCIUTTIMHBI

Heap AucuuminHbl: GopMUpOBaHHE 3HAHUN, YMEHHIM U HABBIKOB CTY/IEHTA [10 OCHOBHBIM pa3-
JiefiaM BBICHIeH MaTeMaTHKH, (OPMHUPOBAHUE MPAKTUUYECKUX YMEHHH M HaBBIKOB, HEOOXOUMBIX
JUTst TpuoOpeTeHns KBampukanuu 6akaisaBpa negarorunyeckoro 00pa3oBaHus.

3apaum IUCHUIIHHBI:

- 1aTh clielldaibHble 3HAHUS MO JUCIUILIUHE;

- JOCTHYb JOCTATOYHOI'O YPOBHA 3HAHUM 110 OCHOBHBIM pasaciiamMm BBICIIIEH MaTEMAaTUKU,

- (hopMHpOBaTh y CTYICHTOB YMEHUSI MPUMEHEHUS MAaTeMaTH4ecKOro amrapara Ui pelieHus
Ppa3jInYHbIX 3a4a4.

- cozieiicTBOBaTh (HOPMHUPOBAHUIO Y CTYIEHTOB HAaBBIKOB pabOTHI ¢ Y4eOHOM, HAy4YHOH U HAy4HO-
METOINYECKOMN JIUTEPATYPOU.

II. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII

2.1. YyebHas MUCHUIUIMHA OTHOCUTCS K 4acTd, (GOpMHUpPYyEeMOl y4yaCTHHKaMU 0o0pa3oBaTelb-
HBIX OTHOILICHHH.

2.2. JIns u3ydeHusl JaHHON y4eOHOM AMCUUILIMHBI HEOOXOAUMBI 3HAHUS OCHOB HIKOJIBHOTO
Kypca anreOpsl 1 Hadall MaTeMaTHYECKOTO aHAIIN3A.

2.3. [lepeuenp mocnenyoOmUX y4eOHBIX AUCHUUIUIMH, IS KOTOPBIX HEOOXOIMMBI 3HAHMS,
YMEHMSI U HaBbIKU, POPMUPYEMBIE JaHHON y4eOHON AUCIUILIMHOMN:
OcHoBbl MaTemaTuueckoil 00pabotku uHopmanuu. OOImas U IKCIEpUMEHTaNbHas (QHU3UKa.
Pemenne npodeccrnonanbupix 3ama4. ComeprkaTebHbIe 0COOCHHOCTH YTIyOJIEHHOTO 00yUYeHHS
B o0mieM 00pa3oBaHUU. ANTOPUTMH3AIMS U IpOrpaMMUpoBaHue. MojenupoBaHue U podoTo-
TEXHHKA.

Hucnunnuna b1.B.01 «Marematuka» uynutaercs mapamuienbHo ¢ agucturinHor b1.B.02 «Mare-
MaTHUYECKH anmapat GU3nKu»

I11. TPEBOBAHUA K PE3YJIBbTATAM OCBOEHUA JUCHUIITINHBI:
[lepeueHb MIaHUPYEMBIX Pe3yabTaTOB OOYYEHHUS IO JUCIUILIMHE, COOTHECEHHBIX C MHAMKATO-
paMy JOCTH>KEHHS] KOMIIETEHIIUH

Kommnerenuus HNuaukxaTopbl KOMneTeH- Pe3yabTaTsl 00yyeHus
197071
MK-1 croco6nocts BoIMOI- | MAK px-1.1: 3uamo:
HATh I€JarOTMYECKYI0 Jiesi- | pa3padaTbIBacT ydaeGHo- | - MPMHUMIb 0TOO0pa cofepianus yueo-
HOTO Matrcpuajia g OCYIICCTBICHUA
TEJIBHOCTh IO MPOEKTHPO- | METOINYECKOe OOecreueHHe . »
YPOUYHOU U BHEYPOYHOU JACATCIBHOCTU
BAaHWIO U peanu3alii o00pa- | OCHOBHBIX  00IICO0Pas’s0Ba- | 1o jucipmmmmam mpeamerHoil oGmacTh

30BaTeIbHOrO TMpolecca B
0o0pa3oBaTeNbHbIX OpPraHU-
3alMAX OCHOBHOI'O OOIIIETO,
cpenHero oOmero o6paso-
BaHUS

TEJBHBIX TPOTPAMM JTHCIIH-
IUIMH TpeIMEeTHON 00sacTi
3HAHUU Ui peanu3anuu 00-
pa3oBaTENBHOTO TpoIecca B
o0pa3oBaTeNbHBIX OpTraHU-
3alMsIX OCHOBHOI'O OOIIEro,
cpenHero oOmiero o6paso-
BaHHUS.

MUK k12

Ocy1iecTBISIET YPOUHYIO U
BHEYPOUHYIO JAESITEITbHOCTD
0 TUCITUTUIMHAM TIPEIMET-
HOM 00JIaCTH 3HAHHIA.

3HAHUH.

Ymems:

- OCYyHIECTBIATH OTOOp COJEepXKaHUS
y4eOHOTO MaTepualia M aJIrOPUTMOB pe-
IIEHUs] MaTeMaTUYeCKUX 3ajad Jyisi pe-
[ICHUs y4eOHBIX 3a/a4 K JUCIUILTHHAM
MPEero1aBacMOH PEIMETHOMH 00IacTu;
Bnaoemo:

- HaBbIKAMU IIPOBEJEHUS YPOUHOH U
BHEYPOUHOU JEATELHOCTH MO JAMCIHII-
JIMHAM TIPeTioIaBaeMoi MPEeaMETHOH 00-
JIaCTH 3HAHUM.




IIK-2 criocobHOCTh K TIpH-
MEHEHUIO  TEOPETUUYECKUX
3HaHUM W NPaKTUYECKUX
YMEHUH B IIPENoJaBacMou
npeaMeTHOH o01acTu

MK nk21:
JEMOHCTPUPYET  BIIaJICHUE
coZep>)KaHUEM, METOJAaMUu M
WHCTPYMEHTApUEeM  Ipeno-
JlaBaeMOW TIPEIMETHOH 00-
JIacTu

MK pk-22:
YcraHaBiuBaeT BHYTpH-
MPEIMETHBIE M MEXIpE.I-

3namo.

- OTIpeieNieHUs] OCHOBHBIX MOHSATHH JHC-
LUILIAHEL;

- (QOpPMYIHMPOBKH OCHOBHBIX IIPaBUII,
OTIPENIEISIONINX CHOCOOBI  BBHITIOTHEHHUS
ornepanui;

- (QOpPMYIHPOBKHA OCHOBHEIX TEOPETHYC-
CKHX TOJIOKEHUH TUCIIUTLIIUHEIL.

Ymems:

- MPUMEHSITh METOJBbI U AJITOPUTMBI JJIS
pelieHus yueOHBIX 337134,

- YCTaHaBJMBaThb BHYTPUIPEIMETHBIE WU
MEXKIPEIMETHBIE CBSI3M MEXAY paszind-
HBIMH pa3/ie]aMd IPEToaBaeMon Tpen-
METHOM o0nacTu

Bnaoems.

- HaBBIKAMH TIPAMEHEHHS TEOPETHYECKIX
3HAaHUI M TPAKTUYECKUX YMCHHH B TIpe-
IT0TaBaeMOH MPeIMETHOM 00J1acTH.

METHBIE CBSI3M MEXIY pas3-
JUYHBIMM pa3jiesiaMu  Ipe-
MOJABAEMOM  MPEIMETHOM
obsactu

IV. COOEPXKAHHUE U CTPYKTYPA JUCHUIIJIMHBI
4.1. O0beM TUCHUILIUHBI U BU/bI y4eOHOH padoThl

Bua yuyeOHoii padoThbl Bcero ua- CemecTpsl

coB / 3a- 1 >

YETHbIX

eIMHUIL
AyIuTOopHBIe 3aHATHS (BCET0) 72 32 40
B ToM uucne: - - -
Jlextuu (JIek)/(Dnextp) 36 16 20
[MpakTrueckue 3austus (I1p)/ (Drekxtp) 36 16 20
Jlabopatopubie paboTsI (J1a0)
Kouncyabranun (Konc) 2 1 1
CamocrosiTeabHas padora (CP) 42 29 13
Bua mpomexxyrouHoi artrectanuu (3a4er, sk3ameH), | 80 Dk3(2)

36 Ok3 44 Dx3
yacel (KoHTposnb)
KonTpons (KO) 20 10 10
KouraktHasi paGora, Bcero (Konr.pa6) 94 43 41
OO01mast TpyA0€MKOCTb: 3a4€THBIC €AMHUIIBI 216 108 108
Yachl 6 3 3

4.2. Conep:kanue y4eOHOro MaTepHasIa TUCHMIIUHBI
Cemectp 1.
Pa3nes 1. OcHoBBI JIMHEeIHO aaredpbl
[Tonste marpunpl. Buael matpun. [eficTBus Haa mMarpunamu (CI0KEHUE MaTpUll, yM-
HOKEHUE MaTpHIIbl Ha YHCIIO0, YMHOKE€HHE MaTpuil). MuHOp U anreOpanyeckoe JOIMOJIHEHUE
MmaTtpuubl. Panr marpunsl. Onpenenutenu. OnpeaenuTeny, ux cBoictsa. OnpenenuTenn BbIC-
mmx nopsaakoB. Ilonsarue oOpaTHON MaTpulbl U ee BblunciaeHne. CUCTeMbl JTMHEMHBIX YpaBHe-




Hui: ocHOBHbIE MoHATUS. Teopema Kponekepa-Kanemnmu. Meton I'aycca. Meton Kpamepa pe-
IIEHUS] CUCTEM JINHEHHBIX YPAaBHEHUU.

Pa3zgen 2. OCHOBBI BEKTOPHOI ajre0pbl

Bekropsl u nuHenHbIe onepauuyd Hax HUMH. [Ipoexums Bekropa Ha ocb. Pasnmoxenue
BEKTOpa 1o KoopauHaraMm. Monyie BekTopa. KosmHeapHocTs BekTopoB. JIuHeiiHas 3aBucH-
MOCTb BEKTOpOB. CKaJsipHOE, BEKTOPHOE U CMELLIAHHOE NTPOU3BEACHMS BEKTOpOB. CBOICTBA, BbI-
YHCJICHUE U NIPUIIOKCHMUSL.

Pa3zgea 3. OCHOBBI AaHAJIUTHYECKON reOMeTPHH HA MJIOCKOCTH

Meroa koopauHat Ha 1wiockoctd. CucreMbl koopauHat. llepexon mexay cucremMamu
koopauHart. [IpsMasi Ha TUIOCKOCTH: pa3JIMYHbIC CIIOCOOBI 3aIaHMs MPSIMOM Ha TUIOCKOCTH; B3a-
HUMHOC pacnonomeHHe ABYX HpHMBIX Ha IIJIOCKOCTH, YI‘OJI MC)KI[y ABYMsI HpHMBIMI/I; paCCTOHHHe
OT TOYKH JI0 MPSMOH.

Cemectp 2.

Pa3nen 4. ®yHKINH HECKOJIbKHX NepeMeHHBIX
Tema 1. YacTHble TPOU3BOJHBIE (PYHKIIMN HECKOJIBKUX NepeMeHHbIX. [Tomublit nuddepennuan

[Monatne QyHKIMM ABYX NEpEMEHHBIX, €€ 00JacTh onpenenenus, rpaduk. Jlnaum ypos-
Hs. [Ipenen u HenpepbIBHOCTh (PYHKLUU MHOTUX NepEeMEHHBIX. [IoHATHE YaCTHBIX MPOU3BOAHBIX
¢ynkuuu nByX mnepemeHHbIX. [loHstne momHoro muddepenHnmana U audQepeHIUPyEeMOCTH
GyHKIMU IBYX NEpeMeHHbIX. PacmpocTpaHeHue Bcex NOHATHI Ha ciyyail QyHKOMM Tpex U
Oonbiero yncna nepeMeHHbIX. ['paauent. AuddepenunpoBanue HeSBHO 3aJaHHBIX (YHKIIHAH.
Tema 2. YacTHble IPOU3BOHBIE BBICILUX MOPAIKOB. DKCTPEMYM (DYHKIMU ABYX EPEMEHHBIX .

[TponsBoHbIe U TOMHBINA AuddepeHIuan CI1o)HOW (YHKIIUH MHOTHX TepeMeHHBIX. Ya-
CTHbIE IIPOU3BOIHBIE U NOJIHBIN AUddepeHnran BpICIINX TOPsIKOB. PaBeHCTBO CMELIaHHbIX Ya-
CTHBIX NMpou3BOJHBIX. [IoHsATHE dKCTpeMyMa QyHKIUU JIBYX nepeMeHHbIX. Heobxoaumoe ycio-
BUE CYIIECTBOBaHMA dKcTpeMmyma. Jloctarounoe ycioBue. Haubonblee 1 HauMeHbIllee 3Haye-
HUs QYHKIMH JIBYX IEPEMEHHBIX B 3aMKHYTOH 001acTu.

Pa3zpnen S. UnciioBble 1 QyHKUHMOHAIbHBIE PAIbI
Tema 1. YncnoBbIX psbl M MX UCCIEJOBAHUE HA CXOAUMOCTh

[Tonsitue psana u ero cymmsl. Heobxonumoe ycinoBue cxoauMocTH psiga. OcTaTok psijia u
ero csoiictBa. [lonoxurenpHple 4nciaoBble psAbl. JloCcTaTOYHBIE NMPU3HAKH CXOJUMOCTH IIOJIO-
JKUTEJIbHBIX YHCIIOBBIX PSAAOB (MPU3HAK CPAaBHEHUS, €ro IpeleibHbIM BapuaHT, npu3Haku Jla-
nambepa, Komm). 3nakouepenytommuecs psabl. IIpusnak Jleii6nuna. MccnenoBanue psiioB ¢
MIPOU3BOJILHBIMU WieHaMU. AOCOJIIOTHASI U YCIIOBHAsI CXOJIUMOCTH.
Tema 2. dynkunoHanbHble psaabl. P Teitnopa

[TonsiTHe QPYHKIIMOHAIBHOTO pPsifia, €ro 001acTh CXOAUMOCTU U CyMMbI. CTeneHHbIE PSi-
nbl. McenenoBanue 001acTi CXOMMOCTH CTENEHHOTO psifa. aTepBan cxogumoctu. Psa Teito-
pa. Heobxoammoe ycioBue paznoxkumoctd B psia Teimopa. @opmyna Teitnopa. Paznoxenue
sneMeHTapHbIX GyHKIMHA B pan Teitnopa. [Ipunoskenus psaos Teinopa.

Paznen 6. ludgdepenunanbHbie ypaBHEHHUS
Tema 1. IuddepeHunanbHble ypaBHEHHS IEPBOTO MOPSAKA

ITonarue nuddepeHnnanbHbIX YpaBHEHUH; OOBIKHOBEHHbIE TU(QepeHInaibHble ypaB-
HEHUs, o0Iee U 4acTHoe perieHue; nudQepeHnrnaibabpie YpaBHEHUS TIEPBOTO MOPsIKa, pa3pe-
I1aeMble OTHOCUTEJIEHO MPOU3BOIHON (C pa3AemsaIoIIUMUCS ITepeMEHHBIMH, TUHEWHOE, ypaBHe-
Hus bepHymnn); 3anaua Ko 1 ee reoMeTprueckuii CMbICH; CYIIECTBOBAHHE U €JUHCTBEHHOCTh
pemenus 3agaun Komm.
Tema 2. JIuHeiHbIE ypaBHEHUS BTOPOTO MOPSIKA



Jlunetinple nuddepeHaIbHble YpaBHEHUS BTOPOTO MOPSIKAa OAHOPOAHBIE U HEOAHOPOIHBIC,
crtpyktypa obmiero pemenus JIOAY u JIHY 2-ro mopsiaka; penieHrne JTUHEHHBIX YPaBHEHHH €
MOCTOSIHHBIMU K03()(hUITeHTaMu; HaX0XK/ICHHE YaCTHBIX PEUICHUH HEOJHOPOTHOTO YpaBHEHHUS;
METOJ BapualMi IPOU3BOJIBHBIX IMOCTOSHHBIX, METO 1O IpaBoil yactu. Ilpunoxenus nqudde-
PEHLMAIBHBIX YPABHEHUN B €CTECTBO3HAHUU. [IpuMeHeHne TeOpUHu JIMHENHBIX YPaBHEHUN IS
UCCIIEIOBaHMs CBOOOJHBIX KOJeOaHUM MasTHUKA (rapMOHMYECKHUE, 3aTyXarollue, anepuoanye-
CKue KoJieOaHMs) U BBIHYXKICHHBIC KOJICOaHUs B Cllydae pe3oHaHca.



4.3. Ilepeyenn pa3aesoB/TeM THCHHILTHHBI (MOIYJIsI)

Ne HaumeHnoBaHue pa3zaena/TemMbl Buasbl yue6Hoii padoThl, OueHoyHbIE dopmMupyemMble KOMIIe- Bcero
o/ BKJIIOYAS CAMOCTOSITEIbLHYIO padoTy 00y- cpeacTBa TeHUHHU (MHIMKATOPHI) (B yacax)
YaIUXCcs, NPAKTHYECKYI0 MOAT0TOBKY
(npu HAJIMYMHU) U TPYAOEMKOCTH (B Yacax)
Jexuun IIpaxkr. JIa6. CPC
3aHATUA 3aHATUA
1 cemecTp
1. Pasnea 1. OcHOBBI JHHEHHOH AaJI-
6 6 10 | KonrponbHas pabota 22
reoper MIK i1
2. Pasznen 2. OcHOBBLI BEKTOPHOIi aJ- 6 6 10 | KontpomsHas pa6ota MK nk-21 29
redpbl UK nk-22
3. Pa3znen 3. OcHOBBI aHAJIMTHYECKOI 4 4 9 KouTponbHast pabota 17
reoMeTPpHMHU Ha MJIOCKOCTH
2 cemecTp
4. Pa3nen 4. DyHKIIUM HECKOJIbKHUX
nepeMeHHbIX
5. Tema 1. YacTHble IPOU3BOIHBIE
(GYHKIIUN HECKOJBKUX TIEPEMEHHBIX. 4 4 2 KonTtponbras padora 10
[Tonubiil tuddepennman
6. Tema 2. YacTHble NPOU3BOJIHBIE BbIC-
HIMX TOPSAJKOB. DKCTPEMYM (YHKIIUH 4 4 2 KonTtponbras padora WK nk-11 10
JIBYX IEPEMEHHBIX. UK nx-2.1
7. | Pasmen 5. Uucaosbie u QyHKUHO- UK nk-22
HAJIbHbIE PAAbI
8. Tema 1. YncnoBBIX PAABI U UX UCCIIE- 4 4 2 KonTponbHast pabota 10
JIOBAaHUE HA CXOJJUMOCTh
9. Tema 2. ®yHKIIMOHANIbHBIE PSABL. P 2 2 3 KoHTposbHas paGoTa 7
Teinopa
10. | Pa3zgen 6. AuddepenunaabHbie
YPABHEHUS
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11. | Tema 1. {uddepeHnuanpHbie ypaBHE- 4 4 2 KoHTposbHas pabota
HUS TIEPBOTO MOPSIKA
12. | Tema 2. JluneiiHble ypaBHEHUS BTOPO- 2 2 2 KoHTponbsHas paGoTa 6
rO TOpsIIKa
HUTOI'O (B uacax) 32 40 42 114




4.4. MeToanueckne yKa3aHusl 10 OPraHU3AIUHM CAMOCTOSITEIbHON PadoThl CTYICHTOB
CamocrodrenbHas paboTa CTyJ€HTOB OPUEHTHPOBAaHA Ha JalbHEHIIee COBEPIICHCTBOBAHUE UX yMe-
HUN IO CaMOCTOSITEIbHOMY OBJIQ/ICHUIO 3HAHUSMHM TEOPETUYECKOTO M NMPAKTUYECKOrO XapakTepa U
BKJIIOYAET:

UCIIOJIb30BAaHUE PA3IMYHBIX WH(GOPMAIMOHHBIX PECYPCOB, B TOM YHCIIE PACIIONOXKCHHBIX Ha
nHpopmanuonnom nopraie [IM UI'Y B kaObuHeTrax MUCHMIUIMH Kadeaphl, s MOATOTOBKH K
3aHATHUSAM U BBINIOJIHEHUS 3a1aHui (pedepaToB, JOKIAI0B, IPOEKTOB);

CaMOCTOSITEJIbHOE M3YYCHHE TeM Y4YEOHOW MPOrpaMMbl, KOTOPBIE C COIEP)KATECILHON TOYKH
3pEeHHsI MOTYT OBITh OCBOEHBI CTYJICHTOM CaMOCTOSITEILHO W KOTOPBIE MMEIOT BBICOKHH ypO-
BEHb yU4EOHO-METOIUICCKOTO OCHAIICHUS;

COCTaBJICHHE KOHCIIEKTOB 10 TE€MaM, BEHIHECEHHBIM Ha CaMOCTOSATEILHOE U3yUYEHHE TIOJHOCTHIO
HJIM YaCTHYHO;

MOATOTOBKY K MPAKTUYECKUM 3aHATUSIM 110 BCEM TEMaM Kypca;

BBITIOJIHEHHE B TEYECHUE CEMECTPa KOHTPOJIbHBIX PAa0dOT MO TeMaM MPAKTHUUECKUX 3aHATUM, KO-
TOpbI€ B COBOKYIMHOCTH OOECIEYMBAIOT CHUCTEMATHYHOCTh MPOMEKYTOUYHON aTTeCTAllMU CTY-
JICHTOB U OPTaHU3YIOT UX CAMOCTOSITENIbHYIO PaboTy.

4.5. IlpumepHasi TeMaTHKA KYyPCOBBIX PadoT (IP0eKTOB) KypPCOBBIX IPOEKTOB U padOT HET.

V. YYEBHO-METOAUYECKOE U MH®OPMALIMUOHHOE OBECIIEYEHHUE JUCLMUII-
JINHBI:

a) OCHOBHAasI JIUTepaTypa

1.

3.

AntonoB, B. 1. Matemaruka [Tekct] : yueOnoe nocobue (rpud Ilp. / B. 1. Autonos, @. U.
KomneneBuu. - Mocksa : Jlanb, 2010. - 160 c. : un. - Pexxum noctyma: ObC "H3narenscTtBo
"Jlanp". - Heorpanuu. noctym. - ISBN 978-5-8114-1080-4

[Mumaues, B.C. Havaina Beicuielt matematuku [OnexktpoHHsiii pecypce] / B.C. lunaues. - Mo-
ckBa: Jlanp, 2013. - Pexxum nocryna: ObC "UznatensctBo "Jlanp". - Heorpanuu. moctym. -
ISBN 978-5-8114-1476-5

[Iumaues, B.C. 3agaunuk no Beiciueit Matremaruke [Tekct]: yueoHoe mocobue / B.C.

0) 10MOJIHUTEIbHASA JINTEpaTypa

1.

Jlexumu mo anreOpe [DnexTpoHHBIN pecypce] : yaed. mocodue / [I.K. @annees. - Mocksa: Jlansb,
2007. - 416 c.: un. - (Knaccuueckas yueOHas nutepaTypa o Mmaremaruke) (Jlydmmue xnaccuue-
ckue yueOHukn). - Pexum nocryma: ObC "U3zgarensctBo "Jlanp". - Heorpanuu. poctym. -
ISBN 978-5-8114-0447-6

[Tpockypsikos, 1U.B. CoopHuk 3amau mo JuHeWHOU anreOpe [Dnextponnsii pecypc] / U. B.
ITpockypsikoB. - Mocksa: Jlans, 2010. - 475 c. - (Knaccuueckast yueOHas aureparypa o MaTe-
Mmatuke) (Knaccuueckue 3ajauHuky U MpakTUKymbl) (YueOHuKH ais By30B. CrienuanbHas JIn-
Tepatypa). - Pexxum goctyna: ObC "U3znarensctBo "Jlans". - Heorpanunu. goctyn. - ISBN 978-
5-8114-0707-1

[Tucemennsrii, JI.T. KoncnekT nekuuii mo Beiciieit Matematuke [ Tekcet]: momnbiit kype / . T.
[MucemenHsIi. - 5-e u3a. - M. : Afipuc-nipecc, 2007. - 603 c. - ISBN 978-5-8112-2374-9
Iy6epoumnep, O.H. 3agaun u ynpaxknenus no ananutuueckoit reometpuu [Teker] / O.H. Iy-
6epomep. - Mocksa: Jlanp, 2009. - 336 c. - Pexxum nocryna: 9bC "Uznarensctso "Jlanp". -
Heorpanuu. nocrym. - ISBN 978-5-8114-0475-9

[TpuBanos, .. Ananutuueckasi reomeTpus [DnekTpoHHbIi pecypce]: yueonuk / M. U. [Ipusa-
70B. - Mocksa : Jlanb, 2007. - 304 c. : un. - (YueOHuku a1 By30B. CrieriuanbHast JUTEpaTypa).
- Pexxum noctyma: ObC "UznatensctBo "Jlaww". - Heorpanwy. moctym. - ISBN 978-5-8114-
0518-3

B) NEPUOAUICCKUE U3TAHUA HCT
I) CHHCOK aBTOPCKUX METOAMYECKUX Pa3padoToK: HET

)1) 0a3bl JAHHbIX, I/IH(l)OpMaIII/IOHHO-Cl'[paBO‘IHBIe H MOUCKOBBIC CUCTEMbI



1. http://ibooks.ru/ Dnekrponno-6ubmmoteunas cucrema (3bC) iBooks.Ru. YueOHuku u yueOHbIe TT0-
coOust 1711 yHUBEPCUTETOB

2. O0O»bubmoTex» Anpec nocryna: https://isu.bibliotech.ru/
3. http://e.lanbook.com 3nexrponHO-OnMOMMoOTeyHass cucrema (ObC) Ha miardopme HM3maTenbCTBa
«JIanb»
4. http://www.biblioclub.ru OnexrporHo-6ubmmoreunas cucrema (3bC) YHuBepcurerckas 0ubiamore-
Ka OHJIalH
5. http://standart.msu.ru/node/88 [DnexTponnsiii pecypc]. — URL:

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCIUIIJIMHBI

6.1. Ilomemenns u obopyroBanue

CrnenuanbHble IOMELICHUS: yueOHast ayJUTOPUS ISl IPOBEACHUS 3aHATUH JEKIIMOHHOIO TUIIA, CEMHU-
HApCKOTO THUIIA, TPYIOBBIX U MHIANBUIYaTbHBIX KOHCYJIBTALUH, TEKYIIEr0 KOHTPOJIS.

Aymutopus Ha 60 mocaJoyHbIX MECT, YKOMILJICKTOBAaHA CIELHAIU3UPOBAHHON yuyeOHOH Mebenbro U
TEXHUYECKUMHU CPECTBAMU OOYUEHHS, CYKALIUMH JUTSI TIPEICTaBICHUS MHPOPMALUU B OOIBIION ay-
JIUTOPUH.

[Tomenienue (KOMIBIOTEPHBIN KJ1acc) Ha 38 MOCATOUYHBIX MECT, OCHAIIIEHO KOMITBIOTEPHON TEXHUKOM C
BO3MO’KHOCTBIO NOJKIIOUEHHS K ceT «HTepHEeT» U obecniedeH AOCTYN B JIEKTPOHHYIO HH(pOpMaIH-
OHHO-00Pa30BaTEIBHYIO CPEly OPraHU3ALNH.

OobopynoBanne

Komnonku akruabie MicroLab 3KII[ 3 nepeBo ¢ BHemHUM ycuiurenaem, kommbiotep Celeron J 352,
komnbroTepHbIN ctoi (1400*700%800) onbxa, mpoektop XGA BenQ PB.

Kommerotep Z-Comp Core 2 Duo E7400 (Cuctemusiii 610k B KomiuiekTe, Monutop Samsung 743N)-
38 wt; Kommyrarop DGS 1018 D; Kommyrarop 8 port Compex DSG1008 E-net Switch; Kommyrtatop
DES-1226G 24*10XMb noptoB2*SFP HeorpanudeHHbIi 1ocTyn K cet IHTEpHET.

TexHnueckue cpeacTsa 00y4eHust

[IpesenTanuu, GpuabMbl

6.2. J/IulleH3MOHHOE ¥ MPOrPaMMHoOe o0ecrnieyeHue

Windows XP (Homep Jlutiensun Microsoft 19683056)

AntuBupyc Kaspersky (®opyc KontpaktNe04-114-16 ot 14nos6ps2016r KES Cuer NePCII3-
000147 u AKT o123n050pst 20161 JIn. Ne1B08161103014721370444)

LibreOffice (LGPL-3.0, MPL 2.0)

MSOffice2007 (Homep JTurensun Microsoft 43364238)

7-zip (GNU LGPL)

VLC (L-GPL-2.1+)

Mozilla Firefox (GNU GPL, GNU LGPL)

WinDjView (GNU GPL)

XnView MP (GecrutaTHast 17151 HEKOMMEPYECKOTO M/HIIH 00pa30BaTeIbHOTO HCIIOIb30BaHHS)

Acrobat Reader DC (YcnoBust mpaBooO:iagaress

Y CiioBHs HCTIOTIB30BAHUS IO CCBUIKE:
http://wwwimages.adobe.com/content/dam/acom/en/legal/licenses-
terms/pdf/PlatformClients PC_ WWEULA-en_US-20150407_1357.pdf)

windows 7 (Jorosop Ne03-015-16

IToamucka Ne1204045827)

AnTuBupyc Kaspersky (®opyc KoutpaktNe04-114-16 ot 14un0s0ps2016r KES Cuer NePCII3-
000147 u AKT o123H056ps 20161 JIn.Ne1B08161103014721370444)

LibreOffice (LGPL-3.0, MPL 2.0)

PeaZip (GNU GPL, GNU LGPL)

MSOffice2007 (Homep JTurensun Microsoft 43364238)

VLC (L-GPL-2.1+)


https://isu.bibliotech.ru/

Mozilla Firefox (GNU GPL, GNU LGPL)

WinDjView (GNU GPL)

XnView MP (GecrutaTHast 17151 HEKOMMEPYECKOTO M/HiIl 00pa30BaTeIbHOTO HCIOIb30BaHHS)

Acrobat Reader DC (YcnoBust npaBooGiiagaress

VY cnoBus UCNOIB30BAHUS 10 CCBLIKE:
http://wwwimages.adobe.com/content/dam/acom/en/legal/licenses-

terms/pdf/PlatformClients_ PC_WWEULA-en_US-20150407_1357.pdf)

SMART NoteBook (Hanuure MHTEpaKTHBHOW JOCKH aBTOMATHYECKH IMPEIOCTABIISACT JIMIICH3HIO Ha
nponykt SMART NoteBook SMART Notebook Software license)

VI1.OBPA3OBATEJIBHBIE TEXHOJIOTI'NHN

B o0pa3oBarenbHOM Ipolecce MCIOJB3YIOTCS aKTHUBHBIE W MHTEPAKTHUBHBIE (OPMBI MPOBEACHUS
3aHATUN (IBpUCTUYECKUE Oe€celbl, TEXHOJOTMU PA3BUTUS KPUTHYECKOI'O MBIIIJIEHUS, CEMHHAPHI,
IPYIIOBBIE JAMCKYCCUM; M AaKTHBHbIE METOJbl OOYYEHHs: MPOOJIEMHBbIN, YaCTMYHO-ITOMCKOBBIM,
[IOMCKOBBII), pa3BUBAIOIIME Yy OOYyYarolMXCsS HABBIKOB KOMAaHJIHOW paOOThl, MEXINYHOCTHOM
KOMMYHHKAIMH, IPUHATHUS PELICHUH, INAEPCKUX KaueCTB U (DOPMUPYIOIINE KOMIIETCHIINH.

VIII.OHEHOYHBIE MATEPHUAJIBI VIS TEKYIIETI'O KOHTPOJISI YCIIEBAEMOCTHU U
MMPOMEXYTOYHOM ATTECTAIIUA

8.1. OneHo4Hble CpeacTea 1Jisi MPOBECACHUS TEKYIIECI0 KOHTPOJIsA

JleMOHCTPALlMOHHBII BAPHAHT KOHTPOJIbHOI padoThI 110 TeMe
«CucreMbl JIMHEHHBIX YPABHECHHI»
1. Pemnte cuctemy ypaBHeHH ¢ nomoipio Metoga Kpamepa:

2%, —2X, —3X; =3

3X, +4X, —X; =1

3X; +5X, + X, =—4

2. Hatigure o0riee pemeHre 1 0JJHO YaCTHOE PelleHNe CUCTEMBI JINHEHHBIX YpaBHEHUI:
6%, +4X, +5X; +2X, +3%; =1

3X, + 2X, +4X; + X, +2X5 =3

33X, + 2%y — 2X3 + X, =—T7

9%, + 6X, + X3 +3X, +2X; =2

JleMOHCTPALMOHHBII BAPMAHT KOHTPOJIbHOI padoThl o Teme «O0paTHasa maTtpuua. Panr mat-
pHIIBI»



BAPUAHT 1

1. Haiitu o6partuyio MaTpuny A~! u cienarh IpoBepKy

ATTA=E:
2 2 3
A= 1 -1 0
-1 2 0

2. Ilpn KakoMm 3HaYeHHN HapameTpa A cymecTByer A1

s A= ( LA )'?

3 6
4 5 2 3
1 01 0
3. HatiTu panr MaTpHIlLL:
2 3 4 5
5 5 5 5

JleMOHCTPAMOHHBIA BAPHAHT KOHTPOJIbHOM padoThl N0 TeMe «BekTopHas anredopa»

1. Haiitu niommas napasienorpamMma, noctpoensoro Ha sekropax d=3p+q u b = p — 27,

e “3‘ =4, ‘fﬂ =1, yron mexnay Bektopamu P u (j pasen %

2. Jlana nupamuna c sepumnamu A (7;2;4), A,(7:-1-2), Ag(3:3:1), A,(—4;2:1). Haitru:

a) yrox mexy peopamu A Ay u A Ay;
0) 00bEeM MUPAMHU/IBI;

B) JUIMHY BBICOTBI, OIyLIeHHON Ha rpanb Ay Ay Ag.

JleMOHCTPALIMOHHBIH BAPHAHT KOHTPOJILHOH PadOTHI 10 TeMe «KAHAJIMTHYCCKAs reOMeTPHs Ha

IJIOCKOCTH»

3ananue 1. PaccrosHue Mexay Toukamu (X,5) u (-2,y) nenutcs B Touke (1,1) monmonam. Haittu stu

TOYKH.
a) (-3,5) u(-2,7)
b) (4,5) u(-2,-3)
c) (-0,5)m (-2,3)

3amanue 2. JlnuHa oTpe3ka, oTcekaeMoro npsiMmoit 2x+3y-6=0 na ocu Oy, paBHa...

a) 4 c)5
b) 3 d)2
3aganue 3. YpaBHEHUEM MPSIMOi, MapauIeIbHOU y=2X-5, IBIAETCH. . ..
a) y=2x-1 C) y=2x+7
b) y=-x+3 d) y=0,5x-2

3ananue 4. BerauciauTb yroia Mexay npsmbeiMu y=3x-1 u y=-1/3x+4.
3ananue 5. Haiitu paccrosiaue ot Touku (2,1) mo npsamoit 6x-8y-9=0.

JleMOHCTPALIMOHHBII BAPHAHT KOHTPOJIbHOH padoThl 10 TeMe « DYHKIMH HeCKOJBKHUX Iepe-

MEHHBIX)
[TpumepHoe coniepkaHne TPOBEPOUHON PaOOTHI



1) HaiituTe skcTpeMyMbl QYHKIUM: Z =—X> —Xy —y° + X+ Y.

2) HaiiuTe yacTHEIE IPOM3BOHEIE BTOPOTO NMOPsAKA GYHKIMK: z = 5x° y— )y x.

3) Haitnure rpamuent Gyakmmn 1 =x"y°z* B 1. A(3, 2, 1).

XL

Jx

5) Haiigute HauOosblliee W HaWMEHbIIEEe 3HAYeHHE QYHKIUH Z = X% + y2 B o0OjacTu
D={-1<x<1-1<y<1},

4) Haittu monubiii nuddepennman Gyakmouu Z = arctg

JleMOHCTPAUMOHHBIA BAPHAHT KOHTPOJIbHOI PadoThI 0 TeMe «YucjioBbie 1 QyHKIUOHAIbHbIE
pSABD)

1. Onumure, 4TO MPUHATO HA3BIBATh YMCIOBBIM psgoM. [IpuBeaure npumep uncioBoro psaa. Omnpe-

JeNnrTe OOIIMA YWIeH JAaHHOTO YHCIIOBOTO Psijia U 3alUIINTE MATYI0 YACTHYHYIO CYMMY 3TOTO psijia.

2. JlaiiTe ompeesieHue CXOASIIETOCS Psijia.
3. Cxomsrcs WiH pacXoasITCs CICIYIOIINE PSIbL:

o 0 . 2n+1 0 n o . n © 21
32, n+1) (n+1)-3" 62, ) (n+1)! 52, [3n+5j 02, 1) 1+n? n

n=1 n=1 n=1 n=1 n=1

4. OnpenenuTh 00JaCTh CXOAUMOCTH CTENIEHHBIX PSJIOB:

2n+1

a)Z( )MX )Z 2n(2n+1)

n=1
5. Pasnoxute QyHKIMIO Y = X COS5X B psaa MaknopeHa.

JleMOHCTPALMOHHBIM BAPHAHT KOHTPOJILHOM padoThl 10 TeMe «luddepeHunanbHbIe ypaBHe-
HHS N1EPBOro MOPAIKA»

2
1) 6xdx —6 ydy = 2x2ydy —3xy2dx 2) y'+y+y? =0, 3) 2y':y—2+6l+3,
X X

2 2.4, LY .2 3
4) (y 2xy)dx+x dy =0, 5)y X +2x, y(-1) >
6) (cosZycos2 y—x)y':sin yCosy, y(%j:g 7) xy'—=y=—y?(Inx+2)lnx, y(1)=1.

JleMOHCTPALMOHHBII BAPMAHT KOHTPOJIBbHOI padoThl 0 Teme «JInHeitHble T depeHnHAIBbHBIC
YPaBHEHHSI BHICIIUX MOPSIAKOB»
Jlunetinvle oupepenyuanvHvle ypagueHus blCuux NOPsIOKOo8.
1) y'+4y=0; 2) y*-10y'+25y =0; 3) y'+3y+2y =0;
4) y-7y"+6y'=0, y(0)=0, y'(0)=0, y"(0)=30; 5) y'+y'=2x—1;

6) y'-8y+17y=10e";  7) y*-2y'+y =-12cos2x-9sin2x, y(0)=-2, y'(0)=

8.2. OneHo4YHbBIE CPeICTBA AJs MPOMEKYTOUHOI aTTecTannu (B popme IK3aMeHa).
DK3aMeH NPOBOJUTCS B MUCbMEHHOHN (opMe 1o OHeTaM.



IIpumepHbIii IepeYeHb BONPOCOB M 3aJaHNH K IK3aMeHy

Bonpocs k 3k3ameny (1 kypc, 1 cemectp)

1.

2.
3.
4

ISRl

8.
9.

10.
11.
12.

Marpuiisl, ux cBoicTBa. JIeCcTBUS Ha/l MAaTPUIIAMU.

TpancniornpoBaHHBIE, OOPATUMBIC U dJIEMEHTAPHBIEC MATPUIILL. PaHT MaTpHIIbL.

Onpenenureny, CBOMCTBA ONPEAETUTENEH.

Cucrema JTMHEWHBIX ypaBHEHUM (ompeneneHue, npumepsl). Pemenne cucrembl. CoBMECTHBIE, He-
COBMECTHBIE, OIIPE/CIICHHbBIE, HEOIIPEEICHHbIE CUCTEMBI.

PaBHOCHIIbHBIE CHCTEMBI. DKBUBAJICHTHBIE MPEOOPA30BAHUS CUCTEMBI JINHEHUHBIX YPAaBHEHUM.
Mertoapl pelieHns CUCTeM JIMHEHHBIX ypaBHeHul (Metoa Kpamepa, meron ["aycca).

Bexropsl. JIuneitnple onepanuu Haj BekTopamu. Koopaunars! BekTopa. JimHa Bekropa. JIuneu-
Has 3aBUCHMOCTbD U JIMHEIHAs HE3aBUCUMOCTbh CUCTEMbI BEKTOPOB.

CkansipHO€E ITPOU3BEIEHNE BEKTOPOB U €TI0 CBOKCTBA.

BekTopHoe nmpousBeieHrEe BEKTOPOB U €r0 CBOMCTBA.

CMmenianHO€ IPOU3BEIEHUE BEKTOPOB U €TI0 CBOMCTBA.

Meroa koopauHaT Ha miockocTu. OcHOBHBIE 3a1auu. [lonsipHbIe KOOPAMHATBHI.

YpaBHEeHUs NPSIMON Ha IJIOCKOCTU. Paznuunblie crocoObl 3aanus MPsIMOM Ha TUIOCKOCTH. [Ipsmas
B [IZICK (paccrosiHue OT TOUYKH J0 TIOCKOCTH, YTOJl MEXY MPSMBIMH).

Bonpocsl k 3x3ameny (1 kype, 2 cemecTp)

1.

ook~ wm

© N

10
11
12

13.
14.
15.
16.
17.
18.

19.
20.
21.
22,
23.
24,

25

[loHaTne (QyHKUMU HECKONBKHX NepeMeHHbIX. [Ipenen QyHKIMM HeCcKOIbKUX mepeMeHHbIX. He-
MPEPBHIBHOCTH (PYHKIIUU JIBYX TIEPEMEHHBIX.
YacTHbIE IPOU3BOAHBIE IEPBOTO MOPSIIKA.
YacTHble IPOU3BO/IHBIE BBICIIUX HOPSAIKOB.
[Tonnsnii muddepennmann.
JuddepenunpoBanre HEIBHON (PYHKIIMH.
OKkeTpeMyM (DYHKIIMM HECKOJIBKUX MEPEMEHHBIX (IIOHATHE dKCTpeMyMa (DYHKIIMHM HECKOJBKUX Ile-
PEMEHHBIX, HEOOXOIUMBIE U JOCTATOYHBIE YCIOBHSI SKCTPEMYMA).
HauOonbiiee n HanMeHblee 3HaYeHUE GYHKINUU B 3aMKHYTOH 00JIacTH.
[ToHsITHE YUCIIOBOTO psiZia U €0 CYMMBI.
JlocTaTouHble MPU3HAKU CXOAMMOCTH MOJOKHUTEIbHBIX YUCIOBBIX PsIOB (MIPU3HAK CPAaBHEHHUS, €T0
Mpe/iebHbIA BapUAHT).
. JlocTaTouHble MPU3HAKU CXOJUMOCTH MOJIOKUTEIBHBIX YMCIOBBIX psiioB (mpu3Hak lamamoOepa).
. JlocTaTouHbIE IPU3HAKU CXOAUMOCTH MOJIOKHUTEIBHBIX YHCIOBBIX psAa0B (mpu3Hak Komm).
. 3Hakouepenyroumecs psabl. [Ipusnak JleitOnuma.
[TonsiTHe PyHKIMOHAIBHOTO psiJa, €ro 00JaCTH CXOJAUMOCTH U CYMMBI.
IloHsATHE CTENEHHBIX PAIOB U €0 CYyMMBI.
Psn Teiinopa. Heobxoammoe ycioBue pa3ioxKuMOCTH B psia Teimopa.
®opmyna Teinopa.
Psim Maknopena, ero o01acTh CXOUMOCTH.
[Tonarue nuddepeHnnanbHOro0 ypaBHEHHs MEPBOro MOPSAIKA, pa3pelIeHHOe OTHOCUTENBHO MPOo-
W3BOJHOM, €ro CUMMeTpuYecKast popma 3amucH.
YacTHoe 1 ob111iee peneHue.
VYpaBHeHHE ¢ pa3IeICHHBIMU U Pa3/IESIOIIMMUICS IEPEMEHHBIMU.
OnHOpOHBIE ypAaBHEHUS U X PAa3pELIMMOCTb B KBaJpaTypax.
JluneiiHble ypaBHEHHMsI TepBOro nopsiaka. @opmyiia ero o0IIETo peleHus.
VYpaBuenus bepuynnu. @opmysna ero oo1ero pemeHus.
[TonsiTHe MTMHEWHOTO OAHOPOJHOTO YpaBHEHUS BBICHIETO MopsAaka. Teopema o CTpyKType ero o0-
LIET0 PEILICHMUS.
. IloHATHE NMHENHOrO HEOJAHOPOJHOIO YPAaBHEHHMsI BBICIIETO MOpsAKa. Teopema O CTPYKType €ero
O0IIEeTo pelIeHuUs.



JlokyMeHT cocTtaBieH B coorBeTcTBUU ¢ TpeboBanussmu ®I'OC no nHampasienuto 44.03.05 «Ilenaro-
rudeckoe o0pa3zoBaHue» (C ABYMS MPOQHISIMH MOATOTOBKH), YTBEPKAESHHOTO NpUKa3oM MuHHCTEp-
cTBa oOpazoBanus u Hayku PD ot 22 deBpans 2018 r. N125 «O06 yrBepxkaeHuu (heaepaabHOro rocy-
JIapCTBEHHOTO 00pa30BaTEIbHOTO CTaH/AapTa BBICIIEr0 00pa3oBaHus — OakalaBpuar 10 HaIpaBICHUIO
noarotoBku 44.03.05 Ienarornyeckoe oopazoBanue (¢ AByMs IPOPHISIMHU ITIOATOTOBKH )»

ABTOpPBI IPOrPAMMBI.

AptembeBa C.B., k.(p.-M.H., g0o1IeHT Kadeapbl MAaTEMAaTUKH U METOJIUKH 00yueHus maremaruke [T
OI'bOY BO «UT'Y»

boropoeBa M.H., x.(p.-M.H., 1o11eHT Kadeapbl MaTEMAaTUKH U METOJIUKH 00ydeHus Mmarematuke [T
OI'bOY BO «UT'Y»

Hacrosimmasi mporpaMmma He MO:KeT ObITh BOCIPOU3BeleHA HM B Kakoil (popme 0e3 mpeaBapu-
TeJIbHOI'0 MMChbMEHHOT0 pa3pelnieHns kKadeapbi-pa3padoTunKa NPOrpaMmbl.


http://ivo.garant.ru/document?id=71797864&sub=0
http://ivo.garant.ru/document?id=71797864&sub=0
http://ivo.garant.ru/document?id=71797864&sub=0
http://ivo.garant.ru/document?id=71797864&sub=0

