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KA®EIPA JKOHOMUKHU M T'YMAHUTAPHO-NIPABOBBIX JHCHHUILINH

PacnpenesieHne 4acoB JHCHUILIMHBI 10 ceMecTpaM / Kypcam

Cemectp
(<Kypc>.<CemecTp Ha 2(1.2) 3(2.1) 4(2.2)
Kypee>) Hroro
Henens 15 1/6 17 2/6 18 2/6
Bu 3aHsTHIA vio [ po | vo | pm | vo | eo | vm | e
Jlexumu 4 |4 |4 4 4 4 12 |12
[IpakTuueckue 8 |8 |8 8 8 8 24 | 24
Uroro ayn. 12112112 (12 |12 |12 |36 |36
KonrakrtHas pabora 12112112 (12 |12 (12 |36 |36
Cam. pabora 60 [ 60 [ 60 | 60 | 132|132 | 252 | 252
Yacel Ha KOHTPOJIb 36 |36 |36 [36 |72 |72
HUroro 7272 (108 | 108 | 180 | 180 | 360 | 360
OCHOBAHHE

VY4eOHbIi M1aH yTBEpKIeH YUEHBIM coBeToM By3a oT 03.03.2026, mpotokon Ne 9.
[Iporpammy cocrasun(m): Joir., Xomoakosckas H.C.

3aB. kadenpoii: Ceparoxona HO.A.



1. HIEJIX OCBOEHUA JTUCHUTIINHBI

1.1 [ popmupoBanue MaTeMaTu4ecKuX 3HAHUN, YMEHUH M HABBIKOB, CHOCOOCTBYIOIIUX Pa3BUTHIO OPTraHU3aIlUOHHO-
YIpaBIeHIECKON U MPeANPHHUMATEIbCKON AesITeTbHOCTEN

2. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA JTUCITUIIJINHBI

YK-1: Crioco0OeH OCYIECTBIATh MOUCK, KPUTHUECKHI aHATIM3 M CHHTE3 HH)OpMAIIMU, TPUMEHSITh CUCTEMHBIH MOIXO/T JJIs
peLIeHus HOCTABICHHBIX 33134

YK-1.1: OcyHIeCTBJ'ISIeT IIOHUCK, I(pI/ITI/I‘{eCKI/Iﬁ aHaJIu3 U CUHTE3 I/IH(bOpMaI_II/II/I JJI1 peHICHUS ITOCTABJICHHBIX 3a/1a4

VK-1.2: HpI/IMeHSIeT CUCTEMHBIN noaxoq AJisd peuICHUs MOCTABJICHHBIX 3aJa4 Ha OCHOBC aHaJIn3a I/IMGIOHIGﬁCF{ I/IH(i)OpMaHI/II/I

VK-1.3: Bnaneer HaBBIKaMH ITOHMCKA, KPUTHYECKOTO aHAII3a M CHHTE3a HHGOOPMAINH JUTS PeIeHus 3a7a4 Ha OCHOBE CUCTEMHOTO
oJIxo/1a

B pe3yjabTaTe 0CBOCHUS AUMCHHUIIIMHBI oﬁyqamumiim JOJIZKEH

3HaTh:

- CTpaTeruy HaxoXKJACHHS JOCTOBEPHBIX HCTOYHUKOB HH(POPMAIIUK U METOJIBI OLICHKH UX PEICBAHTHOCTH (COOTHECEHO C
unaukatopom YK-1.1);

- CYIIIHOCTh CHCTEMHOTO MO/IXO0/1a U MPaBUIIa ICKOMITO3HIIUK CIOKHBIX MPOOJIeM Ha COCTABIIMIONINE HIEMEHThI  (COOTHECEHO C
uaauKatopom YK-1.2);

- TIyOWHHBIE IPUHIKAIIEI K Hanbosee 3 (heKTUBHBIE METOIMKH TTOMCKA, KOMIUIEKCHOTO KPUTHYECKOTO aHaIn3a U CHHTE3a
uH(DOPMAIHH, & TAKXKE TOIXO/IbI K CHCTEMHOMY PEICHHUIO 3a7a4 (COOTHEeCeHO ¢ nHmukaropom YK-1.3).

YMeTh:

- 0TOMpPATh HEOOXOMUMYIO HH(OPMAITHIO U ITPOBEPSTH €€ Ha JOTHUECKYIO HETPOTHBOPEUMBOCTE (COOTHECEHO ¢ HHIUKaTopoM YK-
1.1);

- (hopMHUPOBATH IIETOCTHOE MPECTABICHUE O 33/1a4e HAa OCHOBE MHTETPAIUH PA3INIHBIX HHOOPMAIIHOHHBIX OJIOKOB (COOTHECEHO C
unaukaropom YK-1.2);

- CAaMOCTOSITEIIFHO OPTaHU30BBIBATH U MIPOBOJIUTH BCECTOPOHHHI MOUCK, KPUTHIESCKYIO OLCHKY U CHHTE3 HH(POPMAIIUH, TIPUMEHSIS
TIPU 5TOM CHCTEMHBIN TIOAXO0/ U 2)(HEKTHBHOTO PEIIEHHs CI0KHBIX 3a/1a4 (COOTHECEHO ¢ mHankaropom YK-1.3).

Baanerts:

- TEXHUKOH BepU(UKALUH U CTPYKTYPUPOBAHUS OONBIINX 00BEMOB JAHHBIX VIS IPOGECCUOHANBHBIX Lieseil  (COOTHECEHO ¢
uraukatopom YK-1.1);

- TEXHOJIOTHEH TOCTPOSHHUS JIOTUIECKUX MOZIENEH ISl MPOTHO3UPOBaHHMS PE3yIbTATOB PEIICHNMs 3a0a4  (COOTHECEHO C HHIUKATOPOM
VYK-1.2);

- CIOCOOHOCTBIO K MOUCKY, KpUTHUECKOMY aHAIHM3Y U CHHTE3y HH(POPMAIIHH, a TAKKe CUCTEMHBIM ITOJIX0JI0M ISl peLIeHHS
MOCTABJICHHBIX 337124 Ha BBICOKOM MPO(eCCHOHANEHOM YpOBHE (COOTHECEHO ¢ uHauKaTopom YK-1.3).

3. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHbBI

Pa3nea 1. JInneiinas anredpa

Bupa 3ansitus / Cemectp /| KosmuecTBo
Ne HauMeHoBaHHUe TeMbl, KPATKOe CO/lepP:KaHUe Komnerenuuu
pa6otsl / popma ITA Kypce 4acoB
VK-1
Matpuus. Or WUTEJIU KB THBIX MaTpull. CUCTEMBI TMHEHHBIX K-1.1
11 aTpuitkl. OnipesieiuTest KBaipa atputt, CHCTEMEL THHE JlekunoHHbIC 3aHATHS 2 2 v
anreOpanyueckux ypaBHEHHUH VK-1.2
YK-1.3
YK-1
12 Marpunst. Onpenenurenu KBaapaTHbIX MaTpuLl. CHCTEMBI THHEHHBIX [IpakTiueckue 2 4 VK-1.1
' anreOpanyuecKux ypaBHEHHH 3aHATHSA YK-1.2
VK-1.3
VK-1
13 Marpuusl. Onpenenureny KBagpaTHbIX MaTpull. CHCTEMbI JINHEHHBIX CamocrosiTenbHas 2 30 VK-1.1
' anreOpanyueckux ypaBHEHHUH pabota VK-1.2
YK-1.3
Pazgen 2. AnanuTHyeckas reoMeTpus
Bua 3ausaTus / Cemectp /| KosmmuectBo
Ne HaumeHoBaHHe TeMbl, KPaTKoe cojep:kaHue Komnerenuun
pa6otsl / popma TTA Kype 4acoB
JIuHuy 1 ¥X ypaBHeHUs. YTIIOBOW KO3 QHUIMEHT mpsiMoid. Paznuynbie VK-1
2.1 | Buzs! ypaBHeHuUs npsmoit. Kpussle Broporo nopsaka. Obmee ypapHenue | JlekiuoHHbIE 3aHATHS 2 2 VK-1.1
JIUHUH BTOpOro mopsiika. OKpyKHOCTb. BbiBoA YK-1.2




KaHOHUYECKOT0 ypaBHeHus diumunica. CBolicTBa summnca. ['mnepbona u
ee cBoiicTBa. [Tapabona.

[TockocTh U mpsiMasi B IPOCTpaHCTBE. Pa3inyHbIe BUBI YpaBHEHUS
IUIOCKOCTH (MIPOXOASIICH Yepe3 TpU 3a/iaHHbIe TOUKH, oOIiiee,
MPOXOJISIIEH Yepe3 3aJaHHyI0 TOUYKY C IJaHHBIM HOPMAJIbHBIM BEKTOPOM,
B OTpe3Kax Ha ocsx). PaccTosiHue OT TOYKHM J10 IIOCKOCTH. Pasnuunble
BHUJIbI yPABHEHHH OPSIMOIi B IPOCTPaHCTBE (00LIHe, KAHOHHIECKHE,
rapaMeTpuuecKue, MpoXo IsIell yepes IBe 3a/laHHbIe TOUKH). B3aumuoe
PAacIONOKEHHUE MPSAMOH U IIIOCKOCTH (TIapaLIeIbHOCTb,
MEPICHIUKYISPHOCTD, YTOJI MEX/IY IPSIMOil H IIIOCKOCTHIO).

VK-1.3

2.2

JluHnu ¥ uX ypaBHeHHUS. YTIIOBOH K03 dHIIMeHT NpsMoii. Pasmuunsie
BU/Ibl ypaBHeHUst npsiMoid. Kpusbie Broporo nopsixa. O0uee ypaBHeHUe
JIMHAHN BTOpOTro nopsiika. OKpyKHOCTb. BbIBO# KaHOHHYECKOTO
ypaBHeHus ammnca. CoiicTBa amunca. ['unepboia u ee cBOWCTBa.
IMapabona.

[InockocTh 1 mpsiMast B IPOCTpaHCTBE. Pa3zinnyHbIe BUB ypaBHEHUS
IUIOCKOCTH (MIPOXOASIICH Yepe3 TpU 3a/1aHHbIe TOUKH, o0l1iiee,
MIPOXOJSIIEH Yepe3 3alaHHYI0 TOUKY C JaHHBIM HOPMaJIbHBIM BEKTOPOM,
B OTpe3Kax Ha ocsx). PaccrosHue oT TOUKM 10 m1ockocTu. Paznndnere
BH/IbI YPAaBHEHHI TIPSIMO# B IPOCTpaHCTBE (001I1e, KAHOHUYECKUE,
rapaMeTprU4ecKie, IPOXOo e Yepes3 ABe 3a/laHHbIe TOUKH). B3anmHoe
pacnoyiokeHne NPsIMON U IJIOCKOCTH (IapajuIesIbHOCTb,
NIePIEHAUKYIIPHOCTD, YTOJl MEXKY IPSIMOM U IIOCKOCTHIO).

IIpakTuueckue
3aHATHUA

VK-1
VK-1.1
VK-1.2
VK-1.3

2.3

Jluauu u ux ypaBHeHUs.. YTII0BOW K0P PUIMEHT mpsiMoid. Paznuunbie
BHIBI ypaBHeHHs npsiMoii. Kpussie BToporo nopsiaka. OOriee ypaBHeHHE
JIMHUHA BTOpOoro nopsiaka. OKpy>XKHOCTb. BbIBOA KAHOHHYECKOTO
ypaBHeHwust diutuica. CoiicTa siutunca. ['unepbona u ee CBOMCTBA.
[Tapabona.

[TnockocTs U mpsiMasi B npocTpaHcTBe. PasnuyHble BUbl ypaBHEHUS
IUIOCKOCTH (IIPOXOASILEH uepe3 TpH 3a/laHHbIe TOUKH, oO01Lee,
MIPOXOJIALIEH Yepe3 3aJaHHyI0 TOUYKY C IJaHHBIM HOPMaJIbHBIM BEKTOPOM,
B OTpe3Kax Ha ocsx). PaccrosiHue oT ToUKH 210 mI0cKocTU. Pasnuyneie
BHJIbI YpPaBHEHHUH IPSIMO B IPOCTpaHCTBE (001IMe, KAHOHMYECKHUE,
rapaMeTpuyuecKue, MpoxXosiel yepes IBe 3alaHHble TOUKH). B3aumuoe
pacroioKeHue NPsIMO U IIIOCKOCTH (IapauIesIbHOCTb,
MIePIECHMKYISIPHOCTb, YTOJI MEX/Y IPSIMOH U INIOCKOCTHIO).

CamocTosTenbHas
pabora

30

VK-1
VK-1.1
VK-1.2
VK-1.3

Paznen 3. ®ynknus. [Ipeaes u HenpepbIBHOCTD GYyHKIUH

HaumeHoBaHue TEMBbI, KPaTKO0€ COACPKaHuE

Buja 3ansaTus /
pa6otsl / popma ITA

Cemectp /
Kypce

KosmnuecTBoO
JacoB

KoMmnerenuuu

31

Onpepnenenne Gpyakunu. O0IacTh ONpEAEIeHUs U MHOXXECTBO 3HAYCHHH
¢byukuun. I'paduk dyukimn. Tpu cocoba 3aganust QyHKIHA.
OCHOBHBIE XapaKTEePUCTUKH (HYHKLUH (YE€THAsI, HEUeTHas, OrpaHHYCHHAS,
neprogudeckas, Herepuogudeckas). O6parHast U coxHast QYHKIHS.
OCHOBHBIC dIIeMEHTapHbIC PYHKIUH U UX TPAQUKH.

Ipenen u HenpepbIBHOCTH (HyHKIMH. KoHeuHbIi npeien GpyHKIMU B
Touke. Koneunsrit npenen GpyHKimu Ha 6ECKOHEYHOCTH. beckoHeuHbIi
npenen GyHKIUH B TOUYKe M Ha OeckoHeYHOCTH. OTHOCTOPOHHME
npeznensl. ['eomerprdeckuii cMpIc npeaena pyHKunu. beckoHeuyHo
MaJibie, 06CKOHEYHO OOJBIIINE U OTPAHUYCHHBIC (PYHKIIUH, UX OCHOBHBIC
CBOJCTBA.

DOpMyIHPOBKH OCHOBHBIX TEOPEM O Ipejienax GYHKIHIA 1 CISICTBHS.
Heomnpenenennoctu. [lepBrlit 3amMeuaTeNbHBIN MPeIe U ero CIeICTBHS.
Uucno e. Bropoil 3amedatenbHbIi Ipeaen 1 ero cieicTBUS.
HermpepsiBHOCTB ¥ TOUKH pa3pbiBa GyHKkuuu. OnpeneneHne
HETIPEPBIBHOCTH (QYHKIMHU B TOUke. OnperneseHre TOYKU pa3phiBa
¢byukuun. Touka paspbiBa EpBOro poja, yCTPAHUMOTO pasphiBa,
paspbiBa BToporo pozaa. OnpezneneHue GyHKIHN HEPEepbIBHOI Ha
MHOkecTBe. CBOMCTBA (DYHKIHI, HEMIPEPBIBHBIX Ha OTPE3KE.

IIpakTnueckue
3aHATHUA

YK-1
VK-1.1
YK-1.2
VK-1.3

3.2

Ompenenenne Gynxnun. O6IacTh OIpeneneHNs U MHOXKECTBO 3HAUCHHI
¢byuxuuu. I'padux pyukiun. Tpu criocoba 3aganus GyHkuumii.
OCHOBHBIE XapaKTEePUCTUKH (HYHKIUH (YEeTHAsI, HEUeTHAs, OTpaHHYCHHAS,
neproguvecKas, Herepuogudeckas). OOpatHas U coxHast HYHKIHS.
OCHOBHBIE 3JIeMEHTapHbIe QYHKIMU U UX TpadHKu.

[penen u HenpepsIBHOCTH (QyHKIMH. KoHeuHbIi npeen GyHKIn B
Touke. KoHeuHbI# npenen GpyHKIMM Ha OECKOHEYHOCTH. beckoHeuHBIi
npenen GyHKIUH B TOUYKE M Ha OeCKOHEYHOCTH. OTHOCTOPOHHHE
npenensl. ['eomerpuueckuii cmpicn npeaena GpyHkuuu. beckoHeuHO
MaJible, 0ECKOHEYHO OOJIbIINE U OTpaHUYEHHbIE (PYHKINH, UX OCHOBHBIE
CBOWCTBA.

DopMyIHPOBKH OCHOBHBIX TEOPEM O Ipejienax GYHKIUNA U CIeACTBHS.
Heomnpenenennoctu. [lepBblil 3amMeyaTenbHbIHN Ipeies U ero CIeACTBUS.
Yucno e. Bropoii 3amedaTenbHbIH IPeaen U ero CleicTBUs.
HenpepsIBHOCTB 1 TOUKH pa3pbiBa ¢yHKIMK. OnpeaencHue
HENpephIBHOCTU (QYHKIMH B Touke. OIpeeneHre TOUKH pa3phiBa

CamocTrosTensHas
pabota

40

YK-1
VK-1.1
VK-1.2
VK-1.3




¢ynkuun. Touka pa3pbIBa IIepBOro poJa, yCTPaHUMOT'O Pa3phIBa,
paspeiBa BToporo poaa. OnpezeneHue GyHKIUH HENPEPHIBHOH Ha
MHOXxecTBe. CBOMCTBA (PyHKIHIA, HEIPEPHIBHBIX HA OTPE3Ke.

Onpenenenne pyHkuun. O0NACTh ONMPEASICHIS K MHOXKECTBO 3HAYCHU I
¢yukuun. I'paduk dyukimu. Tpu criocoba 3aganust QyHKIHA.
OCHOBHbIC XapaKTePUCTUKH (HYHKIUH (YE€THAsI, HEUSTHAs, OTPAHHYCHHAS,
nepuoanYeckas, Hernepuoaudeckas). OOpaTHas U ClOXKHas QyHKIHSL.
OCHOBHBIE dJIeMEHTapHbIC PYHKIUH U UX TPaQUKH.

[penen u HenpepbIBHOCTH (yHKIMH. KoHeuHslil npeen QyHKInuy B
Touke. Koneunslit npenen GpyHkun Ha 66CKOHEYHOCTH. beckoHeuHbIi
npenen QyHKIUH B TOYKE U Ha OeCKOHEYHOCTH. OTHOCTOPOHHHE

N VK-1
npenensl. ['eomerprueckuii cMbICT npenena GpyHknuu. beckoneuno VK-1.1
3.3 | masbie, GeckOHEUHO OOMbIIE M OTPaHHYCHHbIE (DYHKIMH, HX OCHOBHBIC JlekunoHHbIe 3aHATHS 3 2 YK-1.2
CBOJCTBA.
. VK-1.3
DopMyIHPOBKH OCHOBHBIX TEOPEM O Ipezenax GYHKIUH 1 CIeICTBHS.
Heomnpenenennoctu. [lepBolii 3amMeyaTenbHbIHN IPees U €ro CIEACTBUS.
Yucno e. Bropoii 3ameuaTenbHbIi IPEIEN U €T0 CIEACTBHS.
HenpepsiBHOCTB 1 TOUKH pa3pbiBa ¢yHKImU. OnpeaencHue
HENPephIBHOCTU (QYHKIMH B Touke. OIpeeleHre TOUKH pa3phiBa
¢byuxuuu. Touka pa3pbiBa EpBOro pojaa, yCTPAHUMOrO PasphiBa,
paspsiBa BTOporo poaa. OmnpezeneHue GyHKIIMHA HEMPEPHIBHON Ha
MHOKecTBe. CBOHCTBA (DYHKIMH, HEPEPBIBHBIX HAa OTPE3KE.
Pa3znen 4. Dx3amen
Bupa 3ansitus / Cemectp /| KoanuecTBo
Ne HaunmenoBaHue TeMbl, KPaTKoe coiep:KaHHe Komnerenuuu
padotsl / popma ITA Kypc 4yacos
VK-1
. VK-1.1
4.1 | IloaroToBKa K MpOMEKYTOYHOW aTTECTAIIUH DK3amMeH 3 36 VK-1.2
YK-1.3
Pazpea 5. llpon3zBoanast u nudpepennuan
Bupa 3ansitus / Cemectp /| KoanuecTBo
Ne HauMeHoBaHHUe TeMbl, KPATKOe CO/leP:KaHUE Komnerenuuu
pa6otsl / popma ITA Kypc 4acoB
Onpepnenenne NPou3BOAHON GyHKIMU. ['eOMETpHUESCKHi CMBICIT
MPOU3BOAHON QYHKIMH. YpaBHEHUE KacaTeIbHONH U HOPMAJIH.
JuddeperunpyeMocts QYHKIHH U CBA3b C HEMIPEPHIBHOCTHIO (PYHKIIUH B
touke. nddepeniman QyHKIHHE U €r0 TEOMETPUIECKHIA CMBICIT. VK-1
51 Tabmuia NpON3BOIHBIX OCHOBHBIX 3JI€MEHTapHBIX (QyHKIHNIA. prlBI/ma TS — 3 2 VK-1.1
nuddepenuuposanus. nddepeHimpoBanne CI0KHbIX GYHKINH, VK-1.2
HesBHBIX QYHKIHMI U QYHKIHIA, 33 JaHHBIX TApaMETPHICCKHUMH VK-1.3
ypaBHeHUsIMU. [Ipon3BoHEIE BEICIINX MOPsAAKOB. Juddeperunanst
BBICIIMX MOPSAKOB. . [IpumeHeHue npasuia JlonuTans Juist BEIMUCICHHS
rpezesoB GpyHKIuUiL.
OnpepneneHne Npou3BOAHON QYHKIHMU. [ eoMeTpHUECKHU CMBICIT
MPOM3BOAHON (QYHKIMHU. YpaBHEHHE KacaTeIbHOW U HOPMAJIH.
JuddeperunpyeMocTs GYHKIHH U CBSA3b C HENIPEPHIBHOCTHIO (PYHKINH B
Touke. [lndpdepeniyan QyHKINH 1 €ro FTeOMETPUIECKHIA CMBICI. VK-1
59 Tabnuia mpou3BOIHBIX OCHOBHBIX 31eMeHTapHbIX GyHKuui. [IpaBuna CamocTosiTenpHast 3 20 VK-1.1
' mddepenunporanus. AnddepeHpoBaHne CI0KHBIX QYHKINH, pabora YK-1.2
HesBHBIX QyHKIHMI U QYHKIMIA, 3aJaHHBIX TApaMEeTPHICCKUMHI VK-1.3
ypaBHeHUsIMU. [Ipon3BoHbIC BEICIINX NOPsAAKOB. b depeHuunanst
BBICIIMX MOPSAKOB. . [IpumeneHue npasusia JlonuTans Juist BEIMUCICHHS
pesiesoB QyHKIHUA.
Omnpenenenue TpOU3BOIHON QyHKIMH. ['€OMETPHYESCKHII CMBICTT
MIPOU3BOAHON (QYHKLMH. YpaBHEHUE KacaTeIbHOW U HOPMAJIH.
JuddeperunpyeMocTs GYHKIHH U CBSA3b C HENIPEPHIBHOCTHIO (PYHKIIUH B
Touke. nddepeHiuan GyHKIMN U €ro FeOMETPUUSCKUI CMBICIT. VK-1
53 Tabnuia Npou3BOIHBIX OCHOBHBIX dJIeMeHTapHbIX (GyHkuuii. [IpaBuna IIpakTnueckue 3 P VK-1.1
' i deperunposanust. JJuddepeHunpoBanne CIOKHBIX QYHKIHUH, 3aHATHUS VK-1.2
HesBHBIX QyHKIHMI 1 QYHKIMIA, 3aJaHHBIX TapaMeTPHICCKUMHI VK-1.3
ypaBHeHusAMH. [Ipon3Boanble BeicIIMX NOpsikoB. duddepenimainst
BBICIIMX MOPSAKOB. . [IpuMeHeHue npasuia JlonuTans Uit BEIMUCICHHS
ripezesioB GpyHKIuUiL.
Pazgen 6. UccienoBanne gpynkuuii
Bua 3ansaTus / Cemectp /| Kosmmuectso
Ne HaunmenoBaHue TeMbl, KPaTKOe COiep:KaHHe Komnerenuuu
pa6otsl / popma TTA Kype 4acoB
6.1 Ompernenenne MOHOTOHHBIX (YHKIHIL. JlocTaTOYHBIEC IPU3HAKH IIpakTuueckue 4 2 VK-1
MOHOTOHHOCTH (pyHKIMH. 'eomeTprueckuii cMbIci. Touka MakKCUMyMa 3aHATHS VK-1.1




1 MuHEMYyMa QyHKnun. Todka SKCTpeMyMa B SKCTpeMyM (yHKIIUH.
HeobxonuMele U 1OCTaTOYHBIE YCIOBHS SKCTpeMyMa QYHKIIUH.
BBIyKII0CT U BOTHYTOCTH Ipaduka (pyHKIUH. Jl0CTaTOYHbIE IPH3HAKA
BBIIYKJIOCTU U BOrHyToCTH. Touku neperu6a. Heo6xoaumere u

VK-1.2
JIOCTaTOYHBIE YCJIOBUS CYLIECTBOBaHHUS Touek nepernda. Hanbombiee u VK-13
HauMeHbIIIee 3HaueHMs QYHKIMY Ha oTpe3ke. OnpeeeHre aCHMITOTEI '
rpaduka ¢pyHkiuu. BepTrkanbHble, TOPU3OHTAIBHBIE U HAKIOHHBIE
acuMNTOTHL. [InaH MOJHOro MccneoBaHus U MOCTPOEHHUs rpaduka
GbyHKIHH.
OrmpereneHre MOHOTOHHBIX (YHKIHIL. JlocTaTOYHbIE IPU3HAKU
MOHOTOHHOCTH QyHKIUU. ['eomerpuyeckuii cmbicit. Touka MakcumMyma u
MHHUMYyMa QYHKLHH. Touka SKcTpeMyMa 1 9KCTpeMyM (GyHKIHH.
HeoGxoaumble ¥ 10CTaTOUHbIE YCIOBHS SKCTpeMyMa (DyHKIIUH. Vi1
BeinykinocTs 1 BOrHyTocTh rpaduka GpyHKIMH. JJocTaTouHble IPU3HAKU CaMocTosTeIbHAS VK-1.1
6.2 | Beimyxiocty u BorayrocTd. Touku neperuda. Heobxoxumsle u 6 4 34 VK-1.2
JOCTaTOYHBIC YCIIOBUS CYIIECTBOBAaHMS Touek reperuda. Haubonbmiee u pabota VK 1'3
HaMMeHblIIee 3HaueHus GyHKIMU Ha oTpe3ke. OnpeaeneHue aCUMIITOTbI o
rpaduka GyHKIUH. BepTuKanbHble, FOPU30HTAIBHbIC U HAKIOHHBIC
acuUMNTOTHL. [InaH MOJIHOro MccnenoBaHus U OCTPOEHHUs rpaduka
GbyHKIUH.
Pazgen 7. DyHKIMH HECKOJILKHX IePeMEHHBIX
Bupa 3ansitus / Cemectp /| KoanuecTBo
Ne HauMeHoBaHHUe TeMbl, KPATKOE cOepP:KaHUe Komnerenuuu
pabotsl / popma ITA Kype 4acoB
Omnpenenenue GyHKLIUH ABYX HepeMeHHbIX. O0IacTb OnpeaeneHus
(GyHKLIMM 1BYX nepeMeHHbIX. [IoHsTHE rpaHuIbl 00JaCTH, OTKPBITOMH
(3aMKHYTOH) 00J1aCTH, OrpaHHMYCHHON (HEOrpaHHMYEHHOH) 00JIacTH.
[NoHsATHE OKPECTHOCTH TOYKH U Tpezena GyHKINH ABYX NePEMEHHBIX.
Onpezenenue HeNPEPbIBHONW (yHKLMU IBYX NepeMeHHbIX. YacTHble
MIPUPALIEHHS U YACTHBIC IPOU3BOIHbIE QYHKIMH JBYX MEPEMEHHBIX. VK-1
71 [onuenit auddepenpan GyHKIHKA ABYX MepeMeHHbIX. OnpeaencHue IIpaktuueckue 4 2 YK-1.1
' [IPOU3BOAHOM MO HANPaBJICHUIO (PYHKLUU JBYX IT€PEMEHHBIX. 3aHATHA VK-1.2
Duznyeckuil CMBICI IPOU3BOTHON 1O HarpaBiieHHI0. OnpeaeneHue u YK-1.3
(u3iyeckuii cMbICH rpaaueHTa QYHKIMH ABYX HepeMeHHbIX. [TonsaTue o
YaCTHBIX NPOU3BOHBIX BBICIINX NMOPAIKOB. IToHsATHE SKCTPEMYMa
(byHKIMM 1BYX nepeMeHHbIX. HeoOX0auMbIe 1 10CTaTOUHbIE YCIOBHS
CYIECTBOBAHUS SKCTPEMyMa JIBYX NepeMeHHbIX. [TonsaTue 06 ycioBHOM
IKCTPEMYyME.
Omnpenenenne GyHKIUH ABYX HepeMeHHbIX. O0JIacTb OnpeaeneHus
GbyHKIMM 1BYX nepeMeHHBbIX. [IoHATHE rpaHuIbl 00JaCTH, OTKPBITOMH
(3aMKHYTO#) 00J1aCTH, OTPaHMYCHHON (HEOTPaHHUYCHHOMH ) 00JIaCcTH.
INonsATHE OKPECTHOCTH TOUYKH U TIpezena QyHKINH IBYX NepEeMEHHBIX.
OnpeneneHue HeNPepbIBHOW (GyHKIMHU IBYX NepeMeHHbIX. YacTHble
MIPUPALICHHS X YACTHBIC IPOU3BOHbIC (QYHKIIMH JIBYX MEPEMEHHBIX. VK-1
79 IMonusiii tuddepentman Gpynkunyu AByX nepeMeHHsIX. OnpeneneHue CamocrosiTenbHast 4 34 VK-1.1
' MIPOM3BOAHON 110 HATIPABICHUIO (DYHKIIUH JBYX MIEPEMCHHBIX. pabora VK-1.2
®dusnueckuii CMBICI TPOU3BOAHOI 1O Hanpasienuo. OnpeeneHue u VK-1.3
(bu3nueckuit CMbICIH rpasueHTa GyHKINY ABYX NepeMeHHbIX. [lonsTue o
YaCTHBIX MPOU3BOJHBIX BBICIINX MOPAIKOB. [ToHATHE SKCTpEMyMa
(byHKIMM 1BYX nepeMeHHbIX. HeoOXoanmble 1 10CTaTOUHbIE YCIOBUS
CYIIECTBOBAHUS IKCTPEMYMa JIBYX IepeMeHHBbIX. [IoHsATHE 00 yCI0BHOM
IKCTPEMYyME.
Paznen 8. HeonpeneJieHHBI HHTErpaJ
Bupn 3ansitus / Cemectp /| KosmuectBo
Ne HaumeHOoBaHHe TeMbI, KPaTKoOe CO/lepKaHue KoMmnerenuun
pabotsl / popma ITA Kype 4acos
IMonsTHE IEpBOOOPA3HOH U HEONPEAENeHHOro HHTerpana. OCHOBHBIC
CBOWCTBa HEOINPEEICHHOT0 HHTErpaa. Tabiuia OCHOBHBIX HHTETPaJIOB. YK-1
81 Merto HEMOCPEICTBEHHOTO MHTETPUPOBaHUs. MeTo ] 3aMeHbI 1 VK-1.1
. o EKIMOHHBIE 3aHATUS 4 2
MepeMeHHOI (MeTOo MOACTaHOBKH). MeTol HHTErPUPOBAHHS MO YacTsAM. VK-1.2
WHTerpupoBanne NpoCcTEHIINX MOKa3aTENbHbBIX, HPPAMOHATIBHBIX U VK-1.3
TPUTOHOMETPHUYECKUX (DYHKIIMI
IMonsrue nepBooOpa3HOil U HEONpPEAEICHHOro HHTerpaita. OCHOBHbIC
CBOMCTBa HEONpeeIeHHOro nHTerpaa. Tabnuina OCHOBHBIX HHTETPAJIOB. VK-1
8.2 MeTtoz HEeoCPeACTBEHHOT0 HHTErPUPOBaHUs. MeTo I 3aMeHbI CamocrosiTenbHas 4 30 VK-1.1
' MepeMeHHO# (MeTo MOJCTaHOBKH). MeTo1 MHTETPUPOBAHHS MO YaCTsIM. pabora YK-1.2
HurerpupoBanue NpocTeRIINX MOKa3aTeNbHbIX, HPPALIUOHAIBHBIX U VK-1.3
TPUTOHOMETPHUYECKUX QYHKIMH
[onsiTre nepBooOpa3Hoii U HeonpeneieHHOro nHTerpaia. OCHOBHBIC VK-1
8.3 CBOMCTBA HEOIIpeIeTICHHOr0 HHTerpana. Tabauma OCHOBHBIX HHTETPaoB. IIpakTuueckue 4 2 VK-1.1
’ MeTtoz HEnocpeACTBEHHOr0 HHTErPUPOBaHHs. MeTol 3aMEHBbI 3aHATHA VK-1.2
MepeMeHHO#t (MeTo1 OJCTaHOBKH). MeTO1 MHTErPUPOBAHHUS IO VK-1.3




gacTsaM. IHTerpupoBanue NpocTeHINX MOKa3aTeNbHbIX,
UpPALMOHATIBHBIX U TPUTOHOMETPHYECKHUX (YHKIIMH

Pa3znen 9. OnpeneneHHbI HHTErpaJ

Buj 3ansitus / Cemectp /| KonmnuectBo
Ne HaumeHnoBaHnue TeMbl, KPaTKOe COAEP:KaAHHE Komnerenuun
pabotsl / popma ITA Kypc 4acoB
Ormpezenenue onpeeneHHoro nurerpana. Teopema CyiecTBOBaHUs
omnpeneneHHoro uHrerpana. OCHOBHbIE CBOMCTBA OIPEIEIEHHOTO
uHTerpaia. IHTerpan c nepeMeHHbIM BEpXHUM IPEIEIOM YK-1
91 |MHTCTpHPOBAHHS. dopmynupoka Teopemsl bappoy. ®opmyna Herorona CamocrosTenbHast 4 34 YK-1.1
' -JleitOHuIa. POPMYIHPOBKH TEOPEM O 3aMEHE NEPEMEHHOI U 00 pabora VK-1.2
MHTETPUPOBAHUU 110 YacTsM. [IoHsATHE HeCOOCTBEHHOTO HHTErpaa 1-ro VK-1.3
pona. IlonsTue KpUBONIMHEHHOM Tpanenuu. ['eoMeTpuyecKii CMBICIT
OIIPEIETICHHOT0 NHTETpajIa.
OmnperneneHue onpeesIeHHOro HHTErpaia. Teopema cymecTBOBaHUS
omnpeneneHHoro uHrerpana. OCHOBHbIE CBOMCTBA OIPENEIEHHOTO
uHTerpaia. IHTerpa c nepeMeHHbIM BEpXHUM IIPEIeIIoM YK-1
9o |MHTETPHPOBAHHS. dopmymupoBka Teopemsl bappoy. ®opmyna Herorona [IpakTrueckue 4 2 YK-1.1
' -Jleiibanma. @opMyITMPOBKH TEOPEM O 3aMEHE ITEPEMEHHOIT U 00 3aHATHS VK-1.2
MHTETPUPOBAHMU 110 YacTsM. [IoHsATHE HEeCOOCTBEHHOTO HHTErpaia 1-ro VK-1.3
pona. [orsiTre KpUBOIMHEHHON Tpanenun. ['eoMeTpUYecKii CMBICIT
OIpE/IETICHHOT0 NHTErpaja.
OmnpeneneHne onpeesieHHOro HHTerpana. Teopema cynecTBOBaHHS
ompeneneHHoro uaTerpaisa. OCHOBHbIE CBOWCTBA ONPEAEICHHOTO
uHTerpaia. IHTerpasi ¢ nepeMeHHbIM BEpXHUM IIPEIEIIOM VK-1
unTerpupoBanus. opmynuposka TeopeMsl bappoy. @opmyina Herorona YK-1.1
9.3 o s JIeKIIMOHHBIE 3aHATUS 4 2
-JleitbHuia. @OpMyITUPOBKH TEOPEM O 3aMEHE MEPEMEHHOIT U 00 YK-1.2
MHTETPUPOBAHMU 110 YacTsM. [IoHsATHE HEeCOOCTBEHHOTO HHTErpaia 1-ro VK-1.3
pona. [orsiTre KpUBOIMHEHHOM Tpamenuu. ['eoMeTpUYecKHii CMBICIT
OIpEJIETICHHOT0 MHTErpaja.
Pazgen 10. dx3amen
Bupj 3ansTus / Cemectp /| KosimuecTBo
Ne HaumeHoBaHHe TeMbl, KPaTKOe co/iep:KaHue KoMmnerenuuu
pa6otel / popma ITA Kype 4yacoB
VK-1
. YK-1.1
10.1 | IToaroToBKa K MPOMEKYTOYHON aTTECTALUH Dk3aMeH 4 36 VK-1.2
YK-1.3

4. ®OHJ OHEHOYHBIX CPEJICTB

CrpykTypa 1 coaepxkanue (HoHAa OLIEHOUHBIX CPEJCTB JUI POBEACHHUS TEKYIIEro KOHTPOJIS U IPOMEXKYTOUHOH aTTecTaluu
npencTasieHsl B [Ipunoxenuu 1 x paboueil mporpaMMe JUCIUILINHEIL.

5. YYHEBHO-METOAMYECKOE U THOOPMAIIMOHHOE OBECHHEYEHUE JUCHUIIINHBI

5.1. Y4eOHble, HayYHbIe H MeTOANYECKHE U3TAHUS

ABTODHI, Bubnmoreka /
3arnaBue U3natenscTBO, TO1
COCTABHUTEIH Konngectso

1 Kpemep H. 111, [Tytko | Beicmiast MaTeMaTHKa Ut SJKOHOMHCTOB: YIeOHHK Mockga: FOnuth, 2015 http://biblioclub.ru/index.
b. A., Tpummu 1. M., php?
Opuaman M. H., page=book&id=114541
Kpewmep H. II.

2 Anuxkun C. A, MaremMatrKa U 5)KOHOMHCTOB: yaeOHoe mocobre | EkaTtepuuOypr: http://biblioclub.ru/index.
Huxonos O. U., W3parenbcTBO Ypanbckoro php?
Mensenesa M. A. YVHUBEPCUTETA, 2014 page=b00k&|d:275625

5.1. YueOHble, HAyYHBbIe U METOAUYECKHE U3TAHUS
ABTODHI, Bubmmorexa /
3arnaBue U3natenscTBO, TO1
COCTABHUTEIH Konngectso
1 Kimmenko Bsiciast MaTeMaTHKa 71 9KOHOMHCTOB B M.: Dk3ameH, 2006
npuMepax 1 3ajadax: yueo.
2 Byrpos 4. C., CoopHuk 3aja4 110 BhlciIeii MaTeMatHke: yueOHoe | Mocksa: @usmariut, 2001 | http://biblioclub.ru/index.

Huxonsckuii C. M. nocooue

php?

page=book&id=67851




ABTODHI, bubmuorexa /
3arnaBue W3patenscTBo, roj
COCTaBHUTENN Konuuectso
3 XycuyrauHoB P. I1I.,, | MaremaTuka ajist 9KOHOMHCTOB B IIpUMepax Kazanb: Kazanckuit mayuno | http://biblioclub.ru/index.
XKuxapes B. A. 3ajayax: yueOHOe rmocobue -MCCIIEN0BaTENbCKUN php?
TEXHOJIOTMYECKUN page=hook&id=258924
yruBepcuter (KHUTY),
2010

5.2. Ilpo¢eccuonanbHble 6a3bl JAHHBIX U HH()OPMALIMOHHbIE CIIPABOYHbIE CHCTEMBI

5.3. [lepeyeHb MpOrpaMMHOro odecrneyeHust

Libreoffice

5.4. quﬁno-MeTounquKne MaTepuaabl 11 06yqalonmxcn C OrPAaHUYCHHBIMHA BO3MOKHOCTAMH 310POBbA

IIpu HEOOGXOAUMOCTH IO 3asIBJICHUIO 00YYaIOIErocs ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSAMH 37I0pPOBbsl Y4€OHO-METOIUUECKUE
MaTrepuabl IPefoCTaBIIOTC B (OpMax, alallTUPOBAHHBIX K OTPAaHUUEHUSM 3J0POBbs U BOCHIpUATUS nHGopManuy. Jist mui ¢
HapyIICHUAMH 3peHus: B popme aynuodaiina; B neuatHoit Gpopme yBesnueHHBIM mpUdTOM. 71 ULl ¢ HapyHIEHUSIMU CllyXa: B
(hopMe 3ITEKTPOHHOTO JOKYMEHTa; B HedaTHOH (opme. [l U1 ¢ HapyIIEHUSIMU OTIOPHO-ABUTATEIBHOTO aIapara: B popme
3NIEKTPOHHOTO JOKYMEHTA; B IIeUaTHOH (opMme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUME JTUCIUITIJINHBI

TToMemeHus 7151 BCeX BUAOB pabOT, MPETyCMOTPEHHBIX YICOHBIM IIAHOM, YKOMIUICKTOBAHBI HEOOXOIMMOH CIICHHAT3UPOBAHHON
y4eOHON MeOENbI0 U TEXHUYECKUMH CPEICTBAMH O0YUCHHS:

- CTOJIBI, CTYJIBSL;

- IEPCOHAIBHBINA KOMITBIOTEP / HOYTOYK (TIepEeHOCHOI);

- IPOEKTOP;

- 9KpaH / MHTePaKTHBHAS JIOCKA.

7. METOAUYECKHUE YKA3AHUS JJIS1 OBYYAIOIIUXCS ITIO OCBOEHUIO JUCHIATIIMHBI

Meroauyeckue yka3aHus 10 OCBOSHHIO AUCIUILIMHEI IpecTaBieHs! B [Ipunoskennu 2 k paboueil mporpaMme AUCHUILIHHEL




IIpunioxenne 1

®OH/J ONEHOYHBIX CPEJACTB IIO JIUCIHUMITIJIMHE

1. Onucanue nokasareJieil 1 KpUTepHeB OLCHUBAHUA KOMIIETEHIIMI HA PA3JIMYHBIX dTanax

ux ¢popMHPOBaHHUS, ONIMCAHHME IKAJ OLleHUBAHUS

1.1 Ioka3arenu u KPpUTCpHUHU OLICHUBAHU KOMIIETCHITU:

3VH, cocrasmugroiiue
KOMIIETEHIINIO

Tlokazarenu
OLICHUBaHUS

Kpurepun onenuBanus

Cpenctsa
OILICHUBAHWSI

VYK-1: CriocobeH ocymecTBIsATh MOMCK, KPUTHYECKUI aHAIIN3 U CHHTE3 HH(pOpMaIum,
HNPUMEHSTh CUCTEMHBIN OJXO/ AJIS peIIeHuUs TOCTABIECHHbBIX 3aa4
VYK-1.1: OcymiecTBasieT MOUCK, KPUTUIESCKHUIA aHATTU3 ¥ CHHTE3 HH()OPMAIUH [T PEIICHHUS

IIOCTABJICHHBIX 3aJa4

VK-1.2: [IpuMeHsieT CUCTEMHBIN TOIXO/ ISl pELIeHMsI TIOCTABJICHHBIX 3a/1a4 Ha OCHOBE aHaJIN3a

umMmeronieics nHpopmauu

VK-1.3: Bnageer HaBbIKaMU MOMCKA, KpUTHUECKOTO aHAJIN3a U CUHTE3a HHPOPMAIUH [T

PCIICHUA 3a4a49 Ha OCHOBC CUCTCMHOI'O ITOAX00a

3

CTpaTernuy HaXOXICHUS
JOCTOBEPHBIX
UCTOYHUKOB
uH(}OpMAITUU U METOJIBI
OIICHKH HX
PEIIeBaHTHOCTH;
CYITHOCTb CHCTEMHOTO
NI0/IX0/1a ¥ TIpaBHJIa
JEKOMIIO3HIINH CIOXKHBIX
npo0sem Ha
COCTaBIISIOIIUE
9JIEMEHTBHI; TITyOMHHBIC
MIPUHIIMITE 1 HanOolee
3¢ PeKTUBHBIC METOANKHU
MOKMCKA, KOMITJIEKCHOTO
KPUTUYECKOTO aHAJIH3a U
CHHTE3a UHPOpMaLIUH, a
TaKXe MOIXO/IbI K
CUCTEMHOMY PEIICHUIO
3aJ1a4

dopmynHpyer
OTBCTHI HA
MOCTaBJICHHbBIE
BOIPOCHI

[TonHoTta n
COJIEpXKATENBHOCTD
OTBETAa, COOTBETCTBUE
MIPECTABICHHON B
OTBETaX MHPOPMAIIHH
MaTepuaniam JEeKIUU U
y4eOHOMN TUTEepaTyPhl

Tect

Y

0TOMpPaTh HEOOXOTUMYIO
UHPOPMALIUIO U
IIPOBEPSTH €€ Ha
JIOTUYECKYIO
HEIPOTHUBOPEYHBOCTD;
(hopMHPOBATH LIETOCTHOE
IPEJICTaBICHHE O 3a/1a4e
Ha OCHOBE MHTETPAINN
pa3IMYHBIX
UHOOPMAIMOHHBIX

IIpencraBneHHbIi
Marepual
(axTHUECKHU BepeH,
BEpHas
WHTEpIpETALHs
OCHOBHOH M
JIOTOJTHUTEIIBHOM
JIUTEPATYPHI

VYMeHune moias30BaThLCA
IOIMOJIHUTEILHOMN
JUTEPATYPOU

Pemenue
MPAKTUYECKHUX
3a1a4
(ayautopHbie
KOHTPOJIbHBIE
paboThl)




0JIOKOB; CAaMOCTOSITEIBLHO
OpraHU30BBIBATH U
IPOBOTUTH
BCECTOPOHHHU TTOKCK,
KPUTUYECKYIO OLICHKY U
CHHTE3 HH(POPMAIIUH,
IPUMEHSIS IPH STOM
CHCTEMHBIN TTOAXO ISt
3¢ (HEeKTHBHOTO peIIeHUs
CIIOYKHBIX 3314

B Hanuuue yBepeHHbIX | YMeHue npuBOIUTH Pemenue
TEXHUKOM Bepudukanuu | 1eHcTBUI 1O IIPUMEDPBL, YMEHHE MPAKTUYECKUX

U CTPYKTYPUPOBAHUS IIPUMEHEHHUIO OTCTaMBaTh CBOIO TOYKY | 3a1a4

60b1INX 00HEMOB IIOJIyYEHHBIX 3HAHUH | 3peHus (MHOUBU Iy abHBIC
JaHHBIX JUIS Ha MPAKTHUKE JOMaIIHUE
npodeccrnoHaIbHBIX paboThI)

1eJeil; TeXHOJIOTHeHn
MOCTPOCHUS JTOTHUECKHUX
MOJIETIEeH TSt
MIPOTHO3UPOBAHUS
pPe3yIbTATOB PEIICHUS
3a/1a4; ClIOCOOHOCTHIO K
TTOMCKY, KpUTHICCKOMY
aHAJIU3Y U CHHTE3Y
nH(popMalnH, a TaKKe
CUCTEMHBIM TIOJIX0JIOM
JUTSL peTIeHUs
MOCTaBIIEHHBIX 3a7a4 Ha
BBICOKOM
npohecCuOHaTEHOM
YPOBHE

1.2. IIkanabl OLeHUBAHHUSA:
Texymuii KOHTPOJb YCIIEBAEMOCTH W IMPOMEXKYTOYHAs aTTeCTalusl OCYLIECTBIIIETCS B
paMKax HaKONMUTEIbHOU OaIbHO-PEUTHHTOBOM crcTeMbl B 100-0aibHOM MIKae:

1 kype, 2 cemecTp

Tect 15 6amnos
Perrenune npakTuueckux 3ajad (ayAMTOPHBIE KOHTPOJIbHBIE PAOOTHI) 45 6annos
Pemenne npaktuueckux 3aaa4 (MHAMBUyJIbHBIC JOMAITHUE PAOOTHI) 40 GamioB

50-100 6a/1710B — 32UYTEHO.
0-49 6an10B — HE3AUTEHO.
2 Kype, 3 cemecTp

Tect 15 6anmnos
Perrenune npakTruueckux 3ajad (ayAMTOPHBIE KOHTPOJIbHBIE PAOOTHI) 40 6annoB
Pemenne npaktuueckux 3aaa4 (MHAMBUY JIbHBIC JOMAITHUE PAOOTHI) 45 GamioB

2 Kypc, 4 cemecTp
Perrenune npakTHuecKux 3ajad (ayAMTOPHBIE KOHTPOJIbHBIE PAOOTHI) 60 GamnoB
Pemenne npaktuueckux 3ama4 (MHAMBUY JIbHBIC JOMAITHUE PAOOTHI) 40 GamioB




84-100 6a1710B — OLIEHKA «OTIUYHOY» — CTYJIEHT IITyOOKO M MPOYHO YCBOMJI IPOTPaMMHBIH
MaTepual, HCYEpIbIBAIOIIe, MOCIeI0BATENIbHO, YETKO U JIOTUYECKH CTPOMHO €ro H3Jjaraer,
yMEEeT TECHO YBSI3bIBaTh TEOPHUIO C MPAKTUKOM, CBOOOTHO CIpaBIiISeTCs € 33Ja4yaMM, BOIIPOCAMH
W JpyrMMHM BHJaMU TPUMEHEHMs] 3HAHUM, NpUYeM He 3aTpyAHseTcs C OTBETOM Ipu
BUJIOM3MEHEHUN 3aJlaHHii, HCIOJb3yeT B OTBETE MaTepuajl MOHOTpaduyecKod JIHUTepaTyphl,
MpaBWJIbHO OOOCHOBBIBAET MPHUHITOE pEIIeHUE, BJIaJeeT Pa3HOCTOPOHHUMHU HaBbIKAMHU U
IIPUEMaMH BBITIOJHEHMSI IPAKTUYECKUX 3a]1a4.

67-83 0a/10B — OIIEHKA «XOPOIIO» — CTYAEHT TBEPAO 3HAET MaTepuaj, rPaMOTHO W IO
CYILLECTBY H3JIaraeT €ro, He JOIyCKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC WU
BBIMIOJIHEHUM 3a/laHui, MPaBUIbHO MNPHUMEHSET TEOPETHUECKHE IOJIOKEHUS MpPH pelIeHUun
NPaKTUYECKUX BONPOCOB M 3a/ay, BJaJeeT HEOOXOIUMBIMH HaBbIKAMH U TpPUEMaMU HX
BBITIOJTHEHHUS.

50-66 06ayI0B — OLIEHKA «yIOBJIETBOPUTEIBHO» - CTYAEHT HMMEET 3HaHHUs TOJIBKO
OCHOBHOTO MaTepuaja, HO HE YCBOWJI €ro JeTajel, IO0MyCKaeT HETOYHOCTH, JIEMOHCTPUPYET
HEIOCTaTOYHO MpaBUJIbHBIE (OPMYIMPOBKHU, HAPYLICHUS JIOTMUECKOW IOCIIEAOBATENLHOCTH B
U3JI0)KEHUU TMPOTPaMMHOrO MaTepuaja, MWCIBITHIBAET 3aTPYJHEHHs] TPU  BBINOJIHEHUU
NPaKTUYECKUX paboT.

0-49 6an10B — OIIEHKA «HEYJOBJIETBOPUTEIBHO» - CTYJIEHT HE JIOCTUTaeT MOpPOTrOBOTO
YPOBHsI, JEMOHCTPUPYET HENOHMMaHHE MpoOJeMbl, HE 3HAeT 3HAYUTEIbHON YacTH
IPOrpaMMHOr0 MaTepHala, JOMYCKAaeT CYLIECTBEHHbIE OIIMOKH, HEYBEPEHHO, C OOJIbIINMU
3aTPyAHEHUSMH BBITIOIHAET MPAKTUUECKUE pabOTHI.

CpencrBa onennBanus (1 Kypce, 2 cemectp)
Tecr

1. YMHOXaTh Ha YHMCIIO MOKHO:
a) TOJBKO MPSMOYTOJIBHYIO MAaTPHILY;
b) TONBKO MATPHILY-CTPOKY;
C) TOJBKO MATPUILY-CTONOCII,
d) mo0yro maTpuily;
€) TOJBbKO KBAJAPATHYIO MATPHILY.
2. IlepeMHOXaTh MOKHO MAaTPHIIbI:
a) moboro pasmepa;
b) TOJBKO KBaJIpaTHBIC MATPHIIHI;
C) TOJBKO €IUHUYHBIC MATPUIIBL;
d) TOJBKO MaroHaJIbHBIC MATPHIIBI,
€) MaTpUIbl TAKKUE, YTO JIEBBII COMHOKUTEIb UMEET CTOIBKO CTOJIOIOB, CKOJIBKO
CTPOK y IMPABOTO COMHOKHUTEIS.
3. Omnpenenurens BEIYUCIAETCS:
a) ISt 1000 MaTPHIIHL,
b) TONBKO AJIS €IUHUYHON MATPUIIHI,
C) TOJBKO JUISl TUArOHAIBHON MaTPHIIGI;
d) TONBKO ISl MPSAMOYTOIBHOM MaTPHIIBI;
€) TOJBKO JUISl KBAJAPATHOW MaTPHIIBL.
4. KsazmpaTHast MaTpHIia ¢ HyJIEBOM CTPOKOW UMEET OMpPEIeTUTENh PABHbIN:
a) -1;



e) O.
5. TpancnoHMpoBaHHas KBaJpAaTHASI MaTPULIA UMEET ONPENEINTENb!
a) PpaBHBII ONPENEIUTENI0 UCXOAHON MaTpPHUILBL;
b) pasuslii 0;
C) paBHbIN 1;
d) paBHbIii -1;
€) paBHBIN ONpPEETUTENIO HCXOJHON MAaTPHIIbI, B3ITOMY C OOpaTHBIM 3HAKOM.
6. OOparHast MaTpuIla CyIIECTBYET JIJIS:
a) mo00i MaTpPUIIBL;
b) m000i1 KBaipaTHOW MAaTPHIIHI;
C) HyJIEBOM MaTpUIbI;
d) marpuisi-cTondua;
€) m000H KBaJpaTHOM HEBBIPOKAECHHONW MaTPHIIbI.
[Ipn yMHOeHUU MaTpullbl Ha OOpPaTHYIO K HEH MOydaeM:
1) HyneByro Marpuiy;
2) wmarpuny-crouber;
3) MaTpuIy-CTPOKY;
4) eAMHUYHYIO MATPHILY;
5) IuaroHaJbHYIO MaTpPHUIly C pa3IUYHBIMH 2JIEMEHTAMU HA TJIaBHOW JUarOHaJIH.
8. Cucrema JTMHEMHBIX YPaBHEHUN UMEET pelIeHHe TOrJa U TOJIbKO TOr/1a, KOorja:
a) paHr MaTPHILbI CUCTEMBI OOJIBIIIE PAHTa PACHIMPEHHON MaTPULIBI CUCTEMBI,
b) paHr MaTpuibl CUCTEMBI OOJIbILIE PAHTa PACUIMPEHHON MaTPUILIbI CUCTEMBI Ha 2;
C) paHr MaTPHILIbl CUCTEMbI MEHBIIIE PAHTa PACIIMPEHHON MAaTPUILIbI CUCTEMBI Ha 1;
d) paHr MaTpuIlbl CUCTEMbl MEHBILIE PAHTa PACUIMPEHHON MaTPUILIbI CUCTEMBI;
€) paHr MaTPHIIbl CUCTEMbI PABEH PaHTy PACHIMPEHHON MaTPUILIbI CUCTEMBI.
9. . CucreMa TMHEWHBIX ypaBHEHUHN Ha3bIBa€TCsl OHOPOJHOM, €CIIN €€ MpaBas 4acTb:
a) OTJIMYHA OT HYJIEBOTO BEKTOPA;
b) mpaBas 4acTh COCTOUT TOJIBKO M3 JBOCK;
C) IMpaBas 4YacTb COCTOUT TOJIBKO M3 OTPULIATEIbHBIX YHCET;
d) mpaBas 4aCTh COCTOUT TOJIBKO M3 €AMHUII;
€) paBHa HYJEBOMY BEKTODY.
10. Meron Kpamepa npumeHUM J171s1 peLIeHHs] CUCTEMBbl TMHEWHBIX YPaBHEHUM, €CIIH:
a) MaTpuIla CHCTEMBI Jlt00as;
b) MarpuIa CHCTEMBI COCTOUT TOJIBKO M3 €TUHHII;
C) MaTpula CUCTEMbI COCTOUT TOJIBKO U3 -1;
d) marpuma cuctemsl qr00as KBaapaTHasi;
€) MaTpHulla CUCTEeMbI KBaJipaTHasl U HEBBIPOXKICHHAS.
11. MatpuuHbIil METOJ IPUMEHUM ISl PELIEHHS] CUCTEMBI IMHEHHBIX YPABHEHUMN, €CIIU:
a) MaTpulla CUCTEMbI KBaJipaTHasi U HEBBIPOKICHHAS;
b) maTpuia cuCTeMslI Jito0as;
C) MaTpHula CUCTEMbI COCTOUT TOJBKO U3 €IUHUIL;
d) Marpuia CUCTEMBI COCTOUT TOJBKO U3 -1;
€) MaTpulla CUCTEMBI JI00ast KBaJpaTHasl.
12. Merop 'aycca npuMeHUM I PEIIEHNS] CUCTEMBI JIMHENHBIX YPABHEHUN, €CIIN:
a) MaTpHIla CUCTEMBbI KBaJIpaTHas U HEBBIPOXKICHHAS;
b) MaTpuIa CHCTEMBI COCTOHT TOJBKO U3 €IWHUII,
C) MaTpHIla CUCTEMbI COCTOUT TOJIBKO U3 -1;
d) mMaTpuia cucTemsl J1r00as;
€) MaTpulla CUCTEMBI Jr00ast KBapaTHasl.
13.  Ilonsartue paHra MaTpuibl BBOJUTCS:
a) IS JTFOOBIX MATPHII;
b) TOIBKO I IPSAMOYTOJBHBIX;

~



C) TOJBKO JJIsl HYJEBBIX;
d) TONBKO I €TUHUYHBIX;
€) TONBKO JJIsi KBaJIPATHBIX.
14. JIBa BeKTOpa NEPHEHANKYJISIPHBI TOTJA U TOJIBKO TOTA, KOT1a:
a) UX BEKTOPHOE MPOU3BE/ICHIE PABHO HYIIIO;
b) ux 1BOIHOE BEKTOPHOE MPOU3BEIEHNE PABHO HYJIIO;
C) UX CKaJsIpHOE MPOU3BEIEHNE PABHO €IMHUIIE;
d) ux ckamsapHoe MPOU3BEACHUE PABHO HYIIIO;
€) UX CKaJIpHOE MPOU3BEICHHE OTINYHO OT HYJIS.
15. /IBa BeKTOpa KOJUTMHEAPHBI TOTAA U TOJIBKO TOT/1a, KOTIa:
a) HX BEKTOPHOE IPOU3BEJCHNUE PABHO HYJIIO;
b) uxX ckamsipHOE MPOU3BEACHHUE PABHO HYJIIO;
C) OHH JIKAT HA MEePECEKAIOIINXCS PSIMBIX;
d) ux ckanspHOE MPOU3BEICHUE OTIIMYHO OT HYJIS;
€) HX KOOPAMHATHI HETPOIOPIIMOHAIBHEI.
16. Tpu BekTOpa KOMIUIAHAPHBI TOIAA U TOJIBKO TOTAA, KOTJa!
a) HX BEKTOPHOE MTPOU3BEJCHNUE PABHO HYJIIO;
b) Korma oHM JeKaT Ha MEPECEKAIONTUXCS TUIOCKOCTSX;
C) KOrJa MX JIBOIfHOE BEKTOPHOE IPOU3BEJCHUE PABHO TPEM;
d) ux ckanspHOE MPOM3BEICHUE PABHO HYJIIO;
€) HX CMEIIaHHOE NPOMU3BEICHUE PABHO HYJIIO.
17. Tpu BexTOpa 00pa3yroT MPaBYIO TPOUKY, E€CIH:
a) HX CMEIIaHHOE NPOM3BEICHUE PABHO HYIIIO;
b) uX cMenaHHOE MPOU3BEJICHHUE PABHO SIUHUIIE;
C) HX CMEIIaHHOE MPOM3BEIEHUE PaBHO -1;
d) wx cMmemranHOe Mpou3BeIeHNUE OOJIbIIE HYJIS,
€) HX CMEIIaHHOE MPOU3BEICHUE MEHbIIIE HYJIS.
18. Tpu BexTOpa 00pa3yroOT JIEBYIO TPOUKY, €CIH:
a) HX CMEIIaHHOE MPOM3BEIEHUE PABHO HYIIIO;
b) ux cMeniaHHoOe NPOU3BEIEHUE PABHO €IMHUIIE;
C) HX CMEIIaHHOE MPOU3BEACHHUE PaBHO -1;
d) ux cMmemaHHoe NMpou3BeIeHne OOJIbIIe HYJIS,
€) HX CMEIIaHHOE MPOU3BEACHUE MEHBIIIE HYJIA.
19. OT™MeTUTH HECYIIECTBYIOIIEE HA3BAHKUE YPaBHEHUS MPSMON Ha TUIOCKOCTH:
a) KaHOHHMYECKOE;
b) obmiee;
C) MapaMeTpU4YEeCcKue;
d) B oTpeskax;
€) CIOHMHOAAIBHOE.
20. JIe mpsiMble HA IUIOCKOCTHU TapaJIICIbHBI, €CITH:
a) MX HaNpaBISIOLIUE BEKTOPHI KOJUIMHEAPHBI;
b) WX HaPaBJIAIOIINE BEKTOPHI TIEPIICHANKYJISIPHBL;
C) HX HampaBIAIOLIUE BEKTOPHI MepecekaroTcs noa yriom 300;
d) ux HampaBIAIONIME BEKTOPHI MTEpECeKaroTcs moa yriiom 600;
€) HX HOpMaJbHbIE BEKTOPHI MEPIEHAUKYIISPHBI.
21. JIe mpsiMble Ha MJIOCKOCTH NEPIEHIUKYIISPHBIL, ECIIN:
a) MX HAIpaBISIOLIUE BEKTOPHI KOJUIMHEAPHBI;
b) WX HampaBJIAIOIINAE BEKTOPHI IIepeceKaroTcs moa yriaom 300;
C) HX HaNpaBISAIOLIUE BEKTOPHI MepeceKaroTcs no yriom 600;
d) wux HampaBISIONIME BEKTOPHI MEPIICHIUKYIISIPHBL;
€) HX HOpMAaJIbHbIE BEKTOPHI KOJUIMHEAPHBHI.
22. JIBe MI0CKOCTH B MPOCTPAHCTBE NEPIEHANKYJIISPHBI, €CIIU:



a) WX HampaBJSIOIIME BEKTOPBI KOJUIMHEAPHBI;
b) ux HampaBIAIOIIKME BEKTOPHI NlepecekaroTces noj yriaom 300;
C) WX HampapJAIOIIKE BEKTOPHI MepecekaroTces noj yriaom 600;
d) wx HampaBISAIOMIKE BEKTOPHI MEPIICHINKYJIISIPHBL,
€) WX HOpMaJIbHbIE BEKTOPHI NEPIIEHANKYISIPHBIL.
23. OTMETUTDH HECYIIECTBYIOIIEE Ha3BaHUE YPABHEHHS MPSIMOU B MPOCTPAHCTRE:
a) KAHOHUYECKHUE;
b) obmwue;
C) MpoXoAsIue yepes 2 TOUKHU;
d) B oTpeskax;
€) MapaMeTpuvecKue.
24. YpaBHeHHE IPSMOMN B IPOCTPAHCTBE SIBIIAETCS:
a) ypaBHEHHEM BTOPOTO MOPSIKa;
b) HeanreOpanveckUM ypaBHEHHEM;
C) TpPaHCLEH/EHTHBIM YPaBHEHUEM;
d) ypaBHEHHEM MEpPBOTO MOPSAKA;
€) YypaBHEHHEM TPETHETO MOPsIKa.
25. Monynb BEKTOPHOTO IPOU3BENECHUS JBYX BEKTOPOB PaBEH:
a) IUIOIIAIU TPEYTrOJIbHUKA, IOCTPOSHHOTO Ha 3TUX BEKTOpax;
b) momany KBaapara, MOCTPOESHHOTO HA ATHX BEKTOPAX;
C) IUIOIAaau poMOa, OCTPOCHHOTO Ha ATUX BEKTOPax;
d) momaau napanienorpaMma, MOCTPOCHHOTO Ha ATUX BEKTOpax;
€) IUIOIIAIN Tpareuuu, IOCTPOCHHOM Ha 3TUX BEKTOpax.
26. Moaynb CMEIIaHHOTO TIPOU3BEACHUS TPEX BEKTOPOB PABEH:
a) IUIOIIAIU TPEYTrOJIbHUKA, IOCTPOCHHOTO Ha 3TUX BEKTOpax;
b) 00beMy MpU3MBI, TOCTPOSHHOM HA ATUX BEKTOPaXx;
¢) o00BeMy mMpaMu/ibl, HOCTPOCHHOM Ha 3TUX BEKTOPax;
d) ob6wemy TeTpaszipa, MOCTPOCHHOTO HA 3TUX BEKTOPax;
€) o0wBeMy napansenenurne/ia, HOCTPOSHHOTO Ha ATUX BEKTOPax.
27. ®ynkuua y = axXx + b saBnsercs:
a) IJMHEHHO;
b) moka3aTeNbHON;
¢) JorapupMHUUECKOii;
d) TpuroHomerpuueckoiu;
€) CTEIEeHHOM.
28. OyHkuua y = a* sBnseTcs
a) JIMHCHHOM,
b) moka3aTeNbHON;
c) norapupMUYECKOM;
d) TpuroHomerpuueckoi;
€) CTENEeHHOM.
29. @ynkuua y = X" sBIsIETCA:
a) JIMHCHHOM,
b) norapupMuIecKoii;
C) TPUTOHOMETPUYECKON;
d) moxazaTenbHOM;
€) CTEIEeHHOM.
30.®yHkuus y = €* BaseTcs:
a) JIMHCHHOM,
b) norapupmMuveckoii;
C) TPUTOHOMETPUYECKOM;
d) mokasaTenbHOI;



€) CTENeHHOM.
Kpurepun onenuBanus

OTBeTHl HA TECTOBBIC 33JIaHUS OIEHUBAIOTCS MAaKCUMYM B 15 Gaios:
0,5 Gaia 3a KaX/Iblil BEpHBII OTBET TECTA.

IIpakTHyeckue 3aga4u (ayIMTOPHBbIE KOHTPOJIbHBIE PAa00THI)

Konrponbnas padora Nel
1.Berancnute onpenenuTens MaTpuns B

2 -11 0%
go 12 -1z
B= -
3 -1 2 3°:
§3 1 6 1g

2. BerurcnuTh panr Matpuisl B, 3anannoii B n.3.

3. Pemuts CJIAY metonom ["aycca
i 2x, - 3x, +4x; +x, =4
+'4xl - 2x, +3x; +2x, =7
|
!
t 3x, - x, +4x; +3x, =9

X, +x, +x;+x, =4

4. Pemiuts CJIAY a) cnoco6om Kpamepa; 6) ¢ momMolp10 0OpaTHON MaTpHILIbI
ix +x,+x, =0
b oy, +x, =4
iXi ™ Xy - 2x3 =5
i

KonTponbnas padorta Ne2

1. Haiitu ypaBHeHue runepOoiibl ¢ HEHTPOM B Hayasle KoopauHaT U (pokycamu Ha ocuOx,
ecnu npsMas 4x+3y-20=0 npoxoauT depe3 MpaBblil (OKyc rumepOosibl U HNepHeHIUKYIIIpHA
ACUMIITOTE C MOJIOKHUTEIBHBIM YTJIOBBIM KOA(P(UIIUEHTOM.

2. HaiiTu TaHIreHChI YIJIOB MEXY NPAMBIMU: y=35x-1u y=x+7

3. Jan tpeyronbauk ABC c Bepmnnamu A(-1;9), B(2;5), C(-2;1). Hanucats ypaBHEeHUE
BBICOTBI, Ipoxosiiel yepes Touky C nepneHaukyisipao AB.

4. TlocTpouTh B MOJSIPHO# CHCTEME KOOPAMHAT JIMHUIO I =2cos2J , rae yron J

n3Mmensiercs ot 0 go2p marom p /4
Kontponbhas padora Ne3
1. Janwsl xoopauHathl BepmidH mupamuabl A;A»A3A. Ai(7:5,3), A2(9:;4,4), A3(4;5,7),

Ay(7;9;6) Cnenatb cxeMaTH4EeCKUN YepTEX M HAUTU JUIMHY pedpa AjA; U KOCHHYC yIila MEXAY
pe6paMI/I A]AZI/I A1A4.



2. Haiitu paccrossHMe MeXIy  MapaUleJIbHBIMH  MPSMBIMHU

b

x-2 _y+l1 _z
3 4 02
x-7 y-1_2z-3
3 4 2
3. Hamnmcare kaHOHMYECKOE YpaBHEHUE NPSMOHL, 3alaHHON ypaBHEHUSIMU
x+y-z+1=0mn2x- y-3z+5=0.
4. CocTaBUTb ypaBHEHHE IIOCKOCTH, IPOXOoAsLIel yepe3 Touky My(2;-2;1) u npsimyto
x =1+2t;y =2-3t;z =-3+2¢.

Kpurepum ouenku:
Pemenne Kaxaod KOHTPOJIBHOW pabOThl OLEHMBAETCS MakcuMyM B 15 06amios.
MakcuManabHOE KOJIHUecTBO 0amioB — 45.

IIpakTHyeckue 3a1a4u (MHAUBHUAYAIbHBIE JOMALIHHE PA00THI)

NupuBuayanbHas padora 1
1) BeinmoaHuTh ACHCTBUA:

el 2 3% 2 2 2 05

8-141;Tgl-111_§

¢5 6 0° 3 4 1 02

él -1 15 §5 1 0 1g

A" - TpaHCTIOHMpOBaHHAs MATPUIA K MaTpuiieA (CM. TI0 BApUAHTAM):
@ 459 @ -4 58
-1 0 1= -1 0 1=

1. 4= N 1. 4=2 B
0 2 1° ¢0 -2 57
§1 0 0g §1 0 0g
B 3 56 B 1 56
0 1 0: 0 2 51

2. A=¢ N 12. 4 =% j
¢1 0 17 ¢1 2 0
§4 1 1g §0 1 0g
ad 1 50 a 1 -506
0 1 s: 0 1 5=

3. A= N 13. 4 = N
S1 0 0F 10 o0
§0 1 15 go 1 -25
d 2 36 #® 2 36
0 1 0: 0 5 0-

4. 4=% N 14. 4 =% K
€3 2 17 €3 4 12
§0 0 0g §0 0 0g



. a)

83 4 19 ¢e3 -4
¢0 1 3= 0
A= 15. 4=
¢1 0 27 ¢1
& 1 0g $
8@ 3 40 8@ 3
¢2 0 0= 40
A= 16. 4 =
1 1° €3 -1
§0 2 1g éo -2
éﬂ 0 50 é}al 0
¢l 5 1= ¢l 4
A= ; 17. 4=
0 7 23 €0 3
§1 0 0g §1 0
Sé 3058 Sé 2
2 0 1 ¢l oo
A= . 18. 4 =
% 1 07 ¢ 7
§1 4 0g §1 3
(}aé 4 59 8@ -4
¢’ 0 0= _c/
A= ; 19. 4=
¢1 0 €1 0
o i & 1
8@ 3 49 8@ 3
1 -2 -3 -
L A=¢ > 2. 4=¢ 2
0o 1 -2 ‘% -2

2) BbluncnuTb onpegenuTenu:

321 3
Yy §23>14°5
.a = C
5-1“ 32 1 2
- 8910
1 01 0
1 3 2 1
ERISEN ST
=|- C
3—1” 341 0
2 3 4
4 4 4 1



e T e

— K~ B

31 1 1
3. a) 2b)A3411(3))1311
. a = C
1 4 || 1 1 3 1
4 1 1
1 11 3
1 1 1 2
.a = C
1 0 || 1 2 1 1
311
21 1 1
4 1 1
. a = C
10 4 H 1 1 4
1 0 2
1 1 1
1 1 13
6. a) 4b)A;2j)1131
.a = C
110“ 1 3 11
1 1 1
31 1 1
5 3 4
7. A b) |4|=2 1
)|78‘ ) |4 3 0)
1 1
2 2 21
s o[ Mo s 7 g0 P21
.a = C
9 10 H 21 2 2
1 0 1
1 2 2 2
55 51
9)3 b)Azgg)SSIS
.a = C
5 -7 H 5155
1 0 5
1 555
1 4 4
10)7 b)A-iif)4l4
.a =|- C
9 10 4 4 4 1
5 6 7
4 4 4

el S SR N

A~ = B~ B

~ b~ == B

N N



3 3 3 2
3 3 23

2 3 3 3

1

4 5 6
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5
10
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111
19. a) l:>),4231)_411
.a = C
0 -4% M 11 41
1 0 2
111 4
1113
20)3-4b)A;363)1131
.a =15 - C
L o10? M 13 1 1
111
31 1 1

4
1 0 1

NupuBuayanbHas padora 2

JlaHa cucrema JIMHEHHBIX ypaBHEHHU. JlOKa3aTh €€ COBMECTHOCTb M PELIUTh JIBYMS

crocodamu:
1) Merogom Kpamepa;
2)  CpeacrBaMu MaTpUYHOI'O UCUUCIICHUS
x+y+z=0 2x+y+z=3 x+y+z=4
: 2x+y =4 5x -2y +3z =0 3 5x -2y +3z =9
' x-y-2z=5 X+ 2z =5 ' 3x+3y-z=0
3x-y-z=2 x+y-z=4 2x+y+z=-3
4 x+y+z=0 s 2x+3y+z=-1 6 3x+y-2z=7
' 2x+2y+3z=1 ' X-y+2z=6 ' 3x+y =1
X+y+z=6 x+y-z=0 2x+y-z=3
; 2x-y+2z=6 " 2x+3y -2z =2 9 3x+2y+2z=-7
' Bx+y—z=2 ' 3x -2y =1 ' x +z=-2
X+y+2z=3
2x-y+z=3
10. Y
3x-y =1

4) Pemmith cucTeMy JUHEHHBIX aareOpandecKux ypaBHEHHH MeTo1oM ['aycca

2X1 + Xy + X3+ 2x4 +4x5 =7 6 4x1 4+ 3xy +2x3+5x4 + 9x5 =16
3x1 + 3%y + 2x3 + 5x4 + 8x5 =15 . 2xq + 3xp + x5+ 4x4 + 6x5 =11
X1+ Xy +2x3+3x4 +4x5 =9 2x1 + 2xy + x5+ 3x4 +5x5 =9
3x1 +2xy + 2x3+ 4x4 + 7x5 =13 X1+ Xy +x3+2x4+3x5 =6
(x1 + 3x, +3x4+4x5=7 7 5x1 + 3x5 4+ 3x3 + 6x4 + 11x5 =20
=X +3x) —xX3+2x4+ x5 =2 . 3x71 + 3xy +2x3 4+ 5x4 + 8x5 =15
x1 +4x, +4x4 +5x5 =9 5x1 +4x5 + 3x3+ 7x4 + 12x5 =22
[ X1+ 2xy +x3+3x4 +4x5 =8 4xq + 3xp +4x3+ 7x4 + 11xg5 =22
(2x1 + 3%, +3x4 +5x5 =8 8 2x1 4 3xp + x5+ 4x, + 6x5 =11
2xy —x3+2x4 +2x5 =3 : Xy +Xx4+x5=2

Xq+2xy + 2x4 +3x5 =5 2x1 +4xy + x5+ 5xy + 7x5 =13
[ 2x7 +2xp + X3+ 3x4 + 5x5 =9 X1+ Xy +X3+2x4+3x5=6




4. 5x1 + 3xy + 3x3 + 6x4 + 11x5 =20 9 3x1 +3xy + x5 +4x4+7x5 =12

3x1 + 2x5 + 2x3 + 4x4 + 7x5 =13 . Xy +3xp + 3x4+4x5 =7
5x1 4+ 4xy + 2x3 + 6x4 + 11x5 =19 3x1+4x, + x3+5x4 + 8x5 =14

2x1 + Xy + 2x3 + 3x4 + 5x5 =10 3x1 +2xp +2x3 +4x4 + 7x5 =13

5. 3x1 + 3%y + 2x3 + 5x4 + 8x5 =15 1 5x1 + 3x5 + 2x3 + 5x4 + 10x5 =17
x1+ 3%y +x3+4x4 +5x5 =10 0 3x1 +3xp + x3+4xy + 7x5 =12

3x71 +4x, + 2x3+ 6x4 + x5 =17 5x1 +4x, + 2x3+ 6x4 + 11x5 =19

3x1 + 2x5 + 3x3 + 5x4 + 8x5 =16 4xq + 3xp + 3x3 + 6x4 + 10x5 =19

NuauBuayanbHas padora 3

JlaHbl KOOPAMHATHI BEPIIMH UpamMuabl A A, Az As.
Haiitu:
1) JIUTHHY pedpa A 1A,
2) yroi Mexay peopamu AjA; n AjAy
3) yroi Mexxay peopom A A4 urpaHbio Aj Ap Aj
4) wiomanb rpaiu A A, As

5) 00BEeM MUPaAMUIBI

6) ypaBHeHHUe mpsiMoit A A,

7) ypaBHEHHE IUNIOCKOCTH A Aj Aj

8) YpaBHEHHE BBICOTHI, OYLIICHHON U3 BEPIINHBI A4 Ha rpaHb A Ay As

CrenaTh 4epTex.

1) Ai(4:2:5), Ax(0;7;2) , A3(0;2;7) , Ay(1;5;0)
2) A1(4:4;10), Ay(4;10;2) , A3(2;8;4) , Ay(9;6;4)
3) A1(4;6;5), Ax(6:;9;4) , A3(2;10;10) , Ax(7;5;9)
4) A1(3;5:4), Ax(8;7:4) , Ax(5;10;4) , Ay(4;7;8)
5) A1(10:6;6) , Ax(-2;8;2) , A3(6;8;9) , Ay(7;10;3)
6) Ai(1:8;2), Ax(5;2;6) , A3(5;7:4) , Au(4;10;9)
7) A1(6:6;5) , Ax(4;9;5) , As3(4:6;11) , Ay(6;9;3)
8) Ai(7:2;2), Ax(5:757) , As(5:3;1) , Ag(2;3;7)
9) A1(8:6;4) , Ax(10;5:5) , A3(5:6;8) , As(8;10;7)
10) A(7;7;3) , Ax(6;5:8) , A3(3;5:8) , Ay(8;4;1)

Kputepun onenku:

Pemenvne wHIMBUAyadbHOW aomamiHei paboTel 1 m 2 oneHuBaeTcs mo 15 6amios,
UHIMBUAyaIbHAs foMaHss padota 3- B 10 Gaiios.

MaxkcuMalbHOe KOJTH4YecTBO 0amios — 40.

CpencrBa ouennBanus (2 kypc, 3 cemectp)

Tecr
1. DyHKIUS UMEET B TOUKE MAKCUMYM, €CJIH TIepBasi MPOU3BOIHAS:
a) MEHSET 3HaK C IJII0ca Ha MUHYC;
b) MeHsieT 3HaK ¢ MUHYCa Ha ILTIOC;
C) oOcTaeTcs MOCTOSIHHOM;
d) crpemuTcs K 66CKOHEYHOCTH;
€) He MEHsCeT 3HaK.
2. . OyHKIUS UMEET B TOUKE MUHUMYM, €CJIH IepBasi IPOU3BOIHAS:
a) MEHseT 3HaK C IJII0ca Ha MUHYC;



b) ocTaeTcs MOCTOSIHHOM;
C) CTpeMHUTCS K 0ECKOHEYHOCTH;
d) MeHseT 3HaK ¢ MUHYyCa Ha ILUIIOC;
€) He MEHsEeT 3HaK.
3. CnoxHOM QyHKLIHUEH Ha3bIBaeTCs:
a) (yHKIM, TpeacTaBIsAIONIas COO0H CyMMY WIIM Pa3HOCTh HECKOJIBKUX ()yHKITHIA;
b) ecnu oHa sABIsIETCA JIOTapUPMOM X;
C) €Cclli OHAa PaBHSETCS CUHYCY X;
d) ¢yHKIMA, apryMEeHTOM KOTOPOM sIBIsieTcs Apyrasi pyHKIuUS;
e) GyHKIus, MpeaCcTaBIIsomas OO0 MPON3BEICHNE HECKOJIBKUX (PYHKITUH.
4. TlpousBoaHoit pyHkuuu y = f(X) Ha3bIBaeTCA:
a) TpeJeN OTHOIICHHS 3HaYCHUsT (YHKIIMU K 3HAUEHUIO apryMEHTa MPU CTPEMIICHUN
apryMeHTa K HYJIIO;
b) oTHouIeHHE 3HaYeHHs PYHKIIMU K 3HAUEHUIO apTyMEHTa;
C) OTHOIIEHHUE MpHpaIleHus PyHKIUH K IPUPAILEHUIO apTyMEHTa;
d) mpenen oTHOmEHHS 3HaYCHUST QYHKIIMU K 3HAUEHUIO apIyMEHTa TPU CTPEMIICHUA
3HA4YEeHHUs apIyMEHTa K KOHCTaHTE;
€) TMpees OTHOUICHHS MpHUpameHus (yHKIH K IPUPAIIESHUIO apTyMEeHTa PU
CTPEMJICHUH MPHUpAILEHHs apryMEHTa K HYJIIO.
5. TlepBooOpa3Hoii ¢pyHKIMH Y = f(X) Ha3bIBaeTCA:
a) (yHKIM, TPOU3BOIHAS KOTOPOH paBHA 3aAaHHON (yHKIMHU (PyHKIMH Y = f(X));
b) ¢yukuus, paBHasg cymme y = f(x) + C, rae C — npou3BosibHas KOHCTAHTA,
¢) ¢ynkuus, pasaas 2 f(x+C), rae C — npou3BoJibHAs KOHCTAHTA;
d) C{(x), rne C — npou3BosibHasg KOHCTAHTA;
e) ¢ynkuus, pasaas 2 f(x).
6. Kaxnas ¢pynkuus y = f(x) umeer:
a) OJHY MepBooOpa3HyIo QYHKIHIO;
b) poBHO 2 nepBo0Opa3HbIX QYHKIUIH;
C) HU OJHOM mepBooOpa3HON (YHKINY;
d) Heckonbpko nepBooOpa3HbIX QYHKIUII;
€) MHOKECTBO IepBOOOPa3HBIX (PYHKIIHUI.
7. HeompenenenusiM uHTErpasiom GpyHkmn y = f(x) HazpIBaercs:
a) mnepBooOpa3zHas GyHkIMH y = f(X);
b) kBaapart nepBooOpazHoit pyHkIMH y = f(X);
C) cyMMa Bcex nepBooOpa3HbiX GpyHkumu y = f(x);
d) coBokymHOCTB Bcex nepBo0Opa3HbIX pyHKIMU y = f(X);
€) Mpou3BeIcHHE BceX MepBooOpa3HbIX QyHKINH Y = f(X).
8. Merox UHTETPUPOBAHHUS 110 YACTSAM NPUMEHUM MIPU UHTETPUPOBAHHH:
a) CyMMBbI MJIM Pa3HOCTH HECKOJIBKUX (DYHKIIHIA;
b) cnoxHON QyHKINY;
C) IHMHEHHOW KOMOMHAIMK (PYHKIINKH;
d) mpoumsBenenus QyHKIHA;
e) 000l KoOMOWHAIUH JTFOOBIX (QYHKITUH.
9. MeTtoz 3aMeHBI TEPEMEHHBIX TPUMEHUM IIPH WHTETPUPOBAHUU:
a) CyMMbI MJIM Pa3HOCTH HECKOJIBKUX (DYHKIIHIA;
b) npowusBeneHus QyHKIHIA;
C) IMHEHHOW KOMOMHAIMK (PYHKIINNH;
d) croxHBIX QYHKINH;
€) 000 KOMOMHAITMY JIFOOBIX (DyHKIIHM.
10. OT™MeTuTh BepHBbIN OTBET — OOpaTHas PyHKLHUS CYLIECTBYET JUIS:
a) mo0oil pyHKIMH;
b) MOHOTOHHO YOBIBAOIIICH;



c) yObIBaroIeH;
d) Bo3pacraromieii;
€) TMOJIOKUTEIBHO yOBIBAIOIEH.

Kpurtepun onennBanus
OTBeThI Ha TECTOBbIE 3aJIaHMsI OIICHUBAIOTCS MAKCUMYM B 15 6asios:
1,5 Oania 3a KaXKIblii BEpHBIN OTBET TECTA.

IpakTnyeckue 3aqa4u (AyAMTOPHbIE KOHTPOJIbHBbIE PA0OTHI)

KonTponbhast padorta Ne 1

y x> - 1000
L. xl—rI»llO 3 2
x - 20x” +100x
. a&?+5x+40
2. X 11_1'1"1¥ 2 I
x°-3x+7g
. _ 1- 2x2
3. Haiitu 3Hayenue pynkuuu ) —= X€ B TOYKE MaKCUMyMa

4. Kakoi yroj o6pasyer ¢ HOoJI0KHUTEIbHLIM HanpaBieHueM ocu 0X kacarenbHas, IpoBeIeHHAs

2cos3x P

K rpaduky pyskuun V — B TOUKe ¢ abcuuccoit | ?

9 9

KonrtponbHas padora Ne 2

Haiitu nepByto npou3BoHyI0 QyHKIHU:

l. y= 4 x+1,2x°-5
Vx
1
2. y=cos%-8x3+x33\/;-—?
x

3 X
3. =—x"+x¥x-=+12lg3
y z 4 g

4. y =ctg’5x arcsinvx
5. Haiiti HanGompIIee ¥ HAaNMEHbIIIEee 3HaUCHHE (DYHKIIMN HA TAHHOM OTpPE3Ke:

y =xe > , [— 2,0]
Kpurepuu oneHKH:

Pemienne kaxkmoll KOHTPOJBHOM paboThl omeHuBaercs mo 20 OamwioB.MakcuMaibHOE
KoJan4yecTBo OauioB — 40.

IpakTHyeckue 3a1a4u (MHANBUAYAJIbHbIE JOMAIIHUE PA0OTHI)

NunuBunyansHas padorta 1

HccnenoBaTh GYHKIMIO M IOCTPOUTH TPadUK:



3 2
8a) y=—t— ,§) y=e’ )
x -4
2— -
9.a) y =270 Gy = Inxt
x-1
x? x*-6
10.a) y = : 0) y = -
1+x e

Kpurepum ouenku:
Pemenune nnauBuyansHoM nomaiiHel paboThl olieHUBaeTcs B 45 0amuioB. MakcumanbHOe
KOJIMYECTBO OaiyioB — 45.

CpencrBa onennBanus (2 Kypce, 4 cemecTp)
IIpakTHyeckue 3aga4u (ayIMTOPHBbIC KOHTPOJIbHBIE PA00THI)
KonrponsHas padora Ne 1

Brerancaute HCOMIPCACICHHBIC NHTCTPAJIbI:

I+Inlx-1
L O n(xl )dx. 4. arctgx dx .
x—
x0+1 X +6x7 +13x+9
2. ozidx 5.0 dx.
X" - Xx (x+l)(x+2)3
Sxt-x0 +4x7 +8 . dx
3. dx . 6.0

X’ -8 xl+x-1

Konrtponbnas padora Ne 2

p/2
N dx
1. Boraucnuts uHTEIpan ()
/2

1+cosx



. Inxdx

O 7—
x4/l+Inx

. dx
3. Brruucautes uaTErpan 037
+2cosx

4. Brruucnautes nunaTErpan bv} N1+ x7dx

2. BrerunciauTe HHTET pall

KonTtponbHas padora Ne 3

1.  Bsruucauts miomaab GUrypbl, OrpaHUYSHHON JTUHUSAMY, 3a/JaHHBIMU YPABHEHUSIMHU:
ix :4(t - sint),
|
iy :4(1- cost)
2. Bpruucauts miomanb GUrypel, orpaHUuYEHHOM JTUHUSAMHU, 3alaHHBIMH YPaBHEHUSMU:
. 2 _ P
y=sinx cos x, y =0, 0£x£5-
3. BeruucauTs miuoniaas GUrypsl, OorpaHUueHHON JIMHUAMM, 33JaHHOW ypaBHEHUEM:

r =cos2j -

Kpurepum ouenku:
Pemenne Kkaxaod KOHTPOJNIBHOW pabOTHl OlEHHMBAaeTCs MakcumMyMm B 20 06amios.
MakcumanbHOE KOIruecTBO 0amioB — 60.

IpakTyeckue 3agaun (MHAUBUAYAJbHbIE JOMAIIIHHE PA0OTHI)

NuauBuayanbHas paborta 1

Brerancaute HCEOMPCACICHHLIC NHTCTPAJIbI.

N -2x2+4

1. O—d 0) ¢yin’xcos® xdx B) () ’edx .
2. )O)H:i/_Ld 0) Gg *xdx , B) * sindxdx .
2- 3x +4x’ \Sin2xdx
3. 0 d
Vo O Mo

4. 013)C—+J_d 0) Gyin® xcos® xdx , B) (yrectg2xdx.
5. a) o¢dx , 0) ¢ s:_n:;‘icx , B) Cyresin3xdsx .
6. Oﬁd 0) c‘ytgzxdx , B) éc2 Inxdx .

Vx+7 AL 1
7. O—d 0 , B) Oy=In2xdx.

)Gy B O
20+ xt+3 ‘Szn2xdx . .
8. a) Ode , 0) e B) Garcsmxdx .
- 32 43

9. a) (‘)l%h/;dx, 0) OIMGI B) dx 1)arccos xdx .

X +x°
10.a) \/_ 2x% +1 2 - 3arcsinx

O—d 0) Ofdx B) dnz 3xdx.



11.a) O«md 6) ¢yin'xcos® xdv , B) ¢y ™ ds

12. )d”iFLd 6) (yg>xdx , B) &y sin4xds .
13.a) g4y, 6) o, ) ol 1d.
' 3x +cosx g
14. )o3x—+\/_d 0) (yin® xcos® xdx , B) (yreig2xdx.
xi- J;+ « sindxdx . .
15.a) Ode , 0) toosdr’ B) Qyresin3xdx .
5.5
16.a) (‘)@dx , 0) ¢ytg xdx , B) ¢y Inxdx .
\/_ <2 + Stgx 1
17 )O—d 6)Omdx,B)ox—zln2xdx.
18.a) 20 ;xxs +3dx , 0 ‘SiZ§;d;C , B)c‘}arcsinxdx.
- 2 3
19.a) 613;% 0) 1+2f’;tgx dx, B) (yx- 1)arccos xdx .
20.2) & \/_ 2x? +1, 6) ¢ 2- 3azcsznx, B)(‘jn23xdx.

NunuBuayanbHas pabota 2

1-5. Berauciauts 006beM Tella, 00pa3oBaHHOTO BPaIllEHHEM JIMHUK y =x’ BOKPYT OCH Ox uis x|

[-1;1]

6-10. Borumciauth 00beM Tena, MOIYIECHHOTO BPAIICHUEM JIMHUH y =x U y =x’ BOKPYT OcH Oy.

10-15. BeraucnuTh miomaabs MOBEPXHOCTH BPAIICHUS TUHUH y =+/x BOKPYT OCU Ox 1is x |
[0;2].

15-20. Beraucinuth 006eM TeIa, 00pa30BaHHOIO BPAIICHUEM JIMHUK y =x  BOKPYT OCH Ox ISt
x| [-1;1]

Kpurtepun ouenku:
Pemenne kaxmoil MHIUBUAYyadbHOW JOMAaITHEW pabOThl OIlEHMBAaeTCI MakcuMmyM B 20
OautoB. MakcuMalibHOE KOJIM4uecTBO OasmoB — 40.



IIpuniaoxenne 2
METOIUYECKHE YKA3AHUA 11O OCBOEHHUIO JUCHUIIJINHBI

Y4eOHBIM IJIaHOM MPETYCMOTPEHBI CIEIYIOIINE BUbI 3aHSITHIA:

- JICKLIUH;

- IPAKTUYECKUE 3AHSITHS.

[Iporpamma OpuEHTHpPYET CTYIECHTOB Ha HW3YyYEHHE OCHOBHBIX TEM JHUCLUIUIMHBI.
OCHOBHBIM yCJIOBUEM YCBOCHHMSI 3HAHUH SBIISIETCS CUCTEMATHUECKas U IieJIeHallpaBIeHHas paboTa
C PEKOMEHIOBAaHHOU TUTEPATYPOii, a TAKKE 3HAKOMCTBO C HAYYHBIMU U3IaHUSMU, ITyOITUKAIIUSIMU
u MoHorpadusmu. IlosTomy Ha 3aHATHUAX CTyJEHTaAM PEKOMEHAYETCS HE TOJBKO HUMETh U
WCIIOJIb30BaTh YUSOHUKH, HO aKTUBHO HCIIOJIb30BaTh IHTEpHET-PECYPCHI.

B Xone nexkuMOHHBIX 3aHATHM pAacCMaTPHUBAKOTCA BONPOCHI METOMOJOTMU U METOJIUKH
HAy4YHOTO HMCCIEIOBaHUs, JAIOTCS PEKOMEHALNHU Il CAMOCTOSTENIbHON paboThl U TIOJTOTOBKE
K IIPAKTHYECKUM 3aHITHUAM.

B xo7e mpakTH4ecKuX 3aHATHI yTriayOIsIFOTCS U 3aKPETUIIIOTCS 3HAHUS CTYIACHTOB TI0 PSTY
PacCMOTPEHHBIX Ha JIEKUHUSAX BOIPOCOB, PAa3BUBAIOTCA HABBIKM cOOpa, aHaiu3a M CHHTE3a
uHpopMaluu.

[Ipy moAroTOBKE K MPAKTUYECKUM 3aHATUAM KaXK]IbIA CTYJEHT JOJKEH:

— U3y4YUTh PEKOMEHIOBAHHYIO YUEOHYIO TUTEPATYPY;

— W3YYHUTh KOHCHEKTHI JIEKIUH;

— IIOArOTOBUTH OTBETHI HA BCE BOITPOCHI I10 U3y4AEMOM TEME.

B mporecce moaroTtoBKH K MPakTHYECKUM 3aHSITUSAM CTYIEHThI MOTYT BOCIOJIb30BaThCS
KOHCYJIbTALIUSIMU IIPENOAABATENIS.

Bompocel, He paccMOTpeHHBIE Ha JIEKIMSIX U MPAKTHUECKUX 3aHATHAX, JODKHBI OBITh
U3YYEHBI CTYJIEHTAMH B XOJIeé CaMOCTOSATENbHON paboThl. KOHTpOIh caMOCTOSTENbHON PabOTHI
CTYJICHTOB HaJ y4eOHOW MporpaMMoi Kypca OCYIIECTBISECTCS B XOJ€ 3aHATHH TOCPEICTBOM
TECTUPOBaHUs M  BBINOJHEHHUS HHAMBUIAYAJIbHOIO TBOPYECKOro 3amaHus. B xoxe
CaMOCTOSITENIbHON pabOThl KaXKIbIH CTYyAEHT 00s13aH MPOYUTATh OCHOBHYIO M IO BO3MOXHOCTHU
JOTIOJIHUTEIBHYIO JIATEPATYypy MO H3y4aeMOM TEME, JOMNOJHHUTh KOHCIIEKTHl JIEKLIMMI
HEIOCTAIOIIMM MaTepHAIIOM, BBIMHUCKAMHU M3 PEKOMEHJIOBAHHBIX MEPBOMCTOYHUKOB. BhIaenuTh
HETIOHATHBIE TEPMUHBI, HAUTH UX 3HAYEHUE B SQHIUKIIONEINYECKUX CIOBAPSIX.

Jns moAroToBKM K 3aHATUAM, TEKYIIEMY KOHTPOJK M IPOMEKYTOUYHOW AaTTECTallMHU
CTYJEHTBI MOTYT BOCIIOJIb30BaThHCS AJIEKTPOHHO-OUOIMOTEUHBIMHI CUCTEMAaMHU.



