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Peniensenr
(OonarcHocmy, yueHoe 36anue, CIenens) (noonucw) (U.0. Paviunuz)
«_ » 20 T
Cpok neiicTBus padoueii nporpaMMbl JUCHUNTIHHBI 10 » 20 T.
HNudopmanus 00 akTyaausanuu padoyeil nporpaMmmbl IMCUMILIAHBI:
[Ipotokoun 3acenanus kadeapsl Ne OT « » 20 r.
[Ipotokoun 3acenanus kadeapsl Ne OT « » 20 r.
[TpoToxoi 3acenanus kadeapor Ne OT « » 20 r.
[TpoToxkou 3acenanus kadeapor Ne OT « » 20 r.
COTI'JTJACOBAHO
N.o. 3aBeayromiero kadeapoit
» 20 . C.B. IIuBHena
(noonucw) (U.0. Damunus)
YTBEPXJAIO

((O60py,Z[OBaHI/Ie M TCXHOJIOTUHN MallIMHOCTPOUTCIIbHOI'O ITPOU3-
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AHHOTALIUA
AUCUMILNIUHBI (Y4e0HOI0 Kypca)
b1.5.06.01 BBICIIASA MATEMATHKA 1

(MHzAEKC M HAaMMEHOBAaHHUE AWCIUIUINHEI (Yy4eOHOro Kypca))

1. Heab u 321241 U3y4YeHUs1 TUCUMILIUHBI (YUeOHOr0 Kypca)

Ileap — MOArOTOBKAa CHEIUMATUCTOB, CIIOCOOHBIX:KOJIMYECTBEHHO OIEHHUBATh
CUTyallud, BO3HUKAIOIME B  Ipouecce  MNpOoPECCHOHANBHON  AesTeNbHO-
cTu;popMynMpoBaTh MaTEeMaTUYECKHUE MOJEIN TEXHOJOIMYECKUX TMPOIECCOB U
HAXOJIUTh UX PElICHUS aHATMTUYECKUMHU METOJaMHU WM Ha OCHOBE BBIUYMCIUTEILHO-
ro AKCIEPUMEHTA;IPOBOJUTh KOJWYECTBEHHOE MPOTHO3WPOBAHUE PE3YJIbTATOB Jes-
TEJIBLHOCTH JJIsl TOMCKA ONTUMAJIBHBIX PEIIEHUN U CTIOCOOOB UX peallu3allvu.

3agauu:
1. CdopmupoBars y cryfeHTa 0a3y 3HaHMI MO MaTeMaTHKE, HEOOXOAUMYIO JJis
YCBOCHHSI €CTECTBEHHOHAYUYHBIX, OOIIETEXHUYECKUX U CHEIUANbHBIX JAUCIMUIUIH U
JUTSL petieHust 3a/1a4 B 00JaCTH TEXHUKH, CBSI3aHHOM ¢ MpodeccuoHanbHOU chepoil.
2. Hayuuth cTyaeHTa MaTeMaTH4eCKUM METOAAaM PELICHUS 3a7ay.
3. [IponemMOHCTpUPOBATh CTYAEHTAM Ha MPUMEpPAx MCIOIb30BaHUE MaTeMaTUye-
CKUX TOHATUH W METOJNOB JUIsl PELIEeHUs 3aJady B OO0JACTH TEXHHUKH, CBA3aHHON C
npodeccuer.
4. Pa3BuBaTh y CTYZICHTOB YMEHHE CaMOCTOSITENIbHO PACIIUPATH U YIIyOIsITh Ma-
TEMaTU4YECKUE 3HAHUS.

2. MecTo nucuunjnnsl (yaeoHoro kypca) B crpykrype OIIOII BO

Jannas mpucruruimHa (y4eOHBIM Kypc) oTHOcUTCS K bioky 1 «JIMCIUTIIMHBL
(Momynu)» (6a30Bast 4aCTh).

Jucturuinael, y4yeOHbIe KypChl, HA OCBOGHHU KOTOPBIX OazupyeTcsl JaHHas
aucIUIUIMHA (y4eOHBIN KypC) — MIKOIBHBIN KypC MaTeMaTUKH.

Juciumuinabl, y4eOHble KypChl, I KOTOPBIX HEOOXOAMMBI 3HAHHS, YMEHUS,
HABBIKU, TIPHOOpETaeMble B pe3ysbTaTe M3YYCHHS JAHHOW AUCIUIUIMHBI (Y4eOHOTO
Kypca) — Briciias maremaTtuka - 2.3, @usuka, Teopernueckas Mexanuka, ConpoTuB-
JCHUE MaTepualioB, JKOHOMHUKA, CTpOUTENbHAs MEXaHHWKa, NpodeccroHaTbHBIC
OV CUUTUIHBL.




3. Il.lannpyemble pe3yJibTaThl 00y4eHHMs MO JMCUMILVINHE (Y4eOHOMY KYp-
Cy), COOTHECEHHbIC C IJIAHUPYEMBIMH pPe3yJbTATAMH OCBOCHHSI 00pa30BaTe/b-

HOM MPOrpamMMbl

®opmupyemMble U KOHTPOJIHpYeMble
KOMIIeTeHIIUH

I[Inanupyemble pe3yabTaThbl 00y4eHUs

CIIOCOOHOCTh y4acTBOBAaTh B Pa3pabOTKe
000O0IIEHHBIX BapUAHTOB PEUICHHUS IPO-
0J7eM, CBS3aHHBIX C MAaIIMHOCTPOUTEIIbA

3HATD: MAaTEMaTUYCCKYI0 CUMBOJIMKY JJId BBIPAXKCHUS KO-
JIMYECTBEHHBIX U KAYECTBEHHBIX OTHOIIIEHUI 00BEKTOB.

HbIMU IIPOU3BOJACTBAMHU, BI)I60pC OIITHA
MQJIBHBIX BAapUaHTOB IPOTHO3UPYEMBIX
MOCJIE/CTBUI PEIICHNs] HA OCHOBE UX aHa-
mu3a (OI1K-4).

YMeTh: HCHOIb30BaTh MaTEMaTUYCCKYI0O CHUMBOJIMKY JJid
BbIPAXKCHHUA KOJIMYCCTBCHHBIX U KaYCCTBCHHBIX OTHOIIICHUM
06’I)GKTOB, MaTeMaTHYeCKuH arrmapar JJjis OIUuCaHus, aHaJIn+
334, TEOPETUUECKOTO U IKCIEPUMEHTAIBHOTO HCCIIEI0BAHUS
1 MOACITIUPOBAHUA (1)I/I3I/I‘-I€CKI/IX U XUMHYECKUX CHUCTEM, SB-
JIEHU 1 [TPOLIECCOB, UCIIOJIb30BAHNS B 00YUYE€HHUHU U TPO-
(dbeccuoHaIbHOM IeATeTLHOCTH.

Baagerb: MareMaTM4ecKOW CHMBOJIMKOM ISl BBIpa)KEHUS
KOJIMYECTBEHHBIX U KayeCTBEHHBIXOTHOIIEHUHOOBEKA
TOB,MATEMATHYECKUM aMIapaToM s ONHCAHMS, aHAIU3a,
TEOPETUYECKOTO HWAKCIIEPUMEHTAILHOTO HCCIEAOBaHUSA U
MOJETUPOBAaHUS  (PU3UYECKHMX W XUMHYECKHX  CH-
CTEM,sIBJICHUI U TPOIECCOB, UCMOIb30BaHUS B O0YUEHUH U
po(eCCHOHATILHOMN 1S TEIbHOCTH

CIIOCOOHOCTh MPUMEHSTH CITOCOOBI PAITHO-
HAJIBHOTO HCIIOJIb30BaHUS HEOOXONMBIX
BHJIOB PECYPCOB B MAITUHOCTPOUTEITBHBIX

3HATh: aHAIMTUYECKUE MUNCIICHHBIC MCTOABI ITPH paspa-
0OTKE MaTeMaTH‘IeCKI/IXMO,HeJIeﬁ OCHOBHBIX TC€XHOJIOTHYEC-
CKHX IIPOIECCCOB.

IIPONU3BOJCTBAX BI>I6I/IpaTB OCHOBHBIE H
BCIIOMOT'aTCJIbHBIC MaTCpHabl IS H3I'0-
TOBJICHUA I/IB,HCJ'II/Iﬁ CIIOCOOBI pcain3anun

YMeTh: NPUMEHSTh CHOCOOBI pean3allid OCHOBHBIX TeX-
HOJIOTUYECKUX MPOLIECCOB, AHATUTHUYECKUE W YHCICHHbIO
METO/IbI IPU pa3pabOTKe UX MaTEMaTHUYECKUX MO/ICNICH.

OCHOBHBIX TEXHOJIOTHYECKHUX IIPOLECCOB,
AHAIIUTUYCCKUEC U YHUCIICHHBIC MCTOABI ITPH
pa3pa60TI<e X MaTEMaTHYCCKUX MO,I[GJ'IC?I,
a TaKK€ COBPEMCHHBIC MCTOIBI pa3pa60T-
KM MaJOOTXOJHBIX, 3Heproc6epera}omnx
W 9KOJIOTUYCCKH YUCTBIX MAIIMHOCTPOH-

BJIaIIeTbZ crocodamu peain3aii OCHOBHBIXTCXHOJIOI'MYCH
CKHX ITPOLECCOB, aHATUTUYCCKUE MYMCICHHBIC METOABI IIpH
pa3pa60T1<e ux MaTeMaTquCKHXMOHeHeﬁ.

TenbHbIX TexHoorui (ITK-1).

TemaTnueckoe

coaepkaHue yueOHOro Kypca

Paszgea, moayJib

IMoxpasnen, Tema

Buapl matpuil. [Ipumenenue matpuil. [leficTBus Haq MaTpuIlaMu

Onpenenureny.

HpaBI/IJ'Ia BBIYHCJICHUA onpez[enHTeHeﬁ.

JIuneitnas anrebpa

OO6parnas marpuna. Panr marpunbl. CucTeMbl JIMHEWHBIX YpaBHEHUI.
MeToapsl pereHui.

Onpenenenne Bekropa. JleficTBYs HaJl BEKTOPaMHU.

Bekrophas anreOpa

CKaJ’IHpHOe IMPOU3BCACHUC BCKTOPOB. BGKTOpHOG " CMCIIaHHOC ITPOU3-
BCIACHHS BEKTOPOB. CwmemnranHoe MMPOU3BCIACHUC BEKTOPOB.

prlMaH Ha ITIJIOCKOCTH. YPaBHCHI/IC HpHMOfI Ha IIJIOCKOCTH.

Ananutudeckas reo-
MeTpus

JIuauu BTOpPOTO
HUYECKUE YPaBH

nopska Ha miockoctu. OKpyXHOCTb U 3umnc. KaHo-
€HMs OKPY)KHOCTHU M 3iurca. ['unepoosna. [lpumepst

[Tapabosa. KanoHn4yeckoe ypaBHeHHE 1apaboJIbl.




Pa3znea, moayJib Hoapasaea, Tema

Beenenue B maremarn- |[lonsartue Gpynkiun. Bumasl 3ananus GyHKuuii.

YECKUW aHAJIU3 [Ipenen ¢pynkunu. Berurcienue npeaesos.

OO0masi Tpy10eMKOCTh AUCHUILIMHBI (Y4eOHoro kypca) - S 3ET.




4. CTpyKTYypa ¥ coJep:kaHue JUCHUILUIUHBI (YueOHOro Kypca)_Boicimasi matematuka 1
(HaMMeHOBaHUE JUCIUILTAHBI (YIeOHOTO Kypca))

Kypc nzyuenns 1

Paznen, Tloapasnes, Tema Bujbl yueoHoii padoTsl Heo0xonumbie DopMmbI Pexomen-
MOAYJIb KonTakTHas padora CaMocTosiTebHast padoTa MaTepHalbHO- TeKyLero ayemast
(B yacax) TeXHHYeCKHe KOHTPOJIs JIMTepary-
BCEro Yoo ®opMbI NPOBeIeHHUs JeKIHUI, 1adopaTop- ¢opmbI oprannzanun pecypcol (HauMeHo- pa (\e)
E ; g_ ‘E:- HBIX, MPAKTHYECKUX 3aHSATHI, METOABI CaMOCTOSITEIbHOM BaHu€E oue-
= g % E _g_ 00y4eHus1, peaju3yrolMe NPUMEeHsIeMY 0 5 padoThI HOYHOT'0
g ° 2 = = 00pa3oBaTeILHYIO TEXHOJIOTHIO g cpeacTBa)
£l 2| | 28 =
Sl & i
S| B | ="
JluHeiinasi Buast  marpun.  Ilpumenenue 3 3 Aynuo-/Bunieo- JeKMM 3EeKTpoHHOro y4eb- | 38 | CamocTosiTenbHOE — M3yueHHE LMS-cucrema 1-5
ajredpa Mmatpui. JledictBus Hax MaTpu- HUKAa C KOHCyJbTallMeH mpernojpaBarens Ha MaTepraioB 3JIEKTPOHHOT'O Ha OCHOBE
namu. Omnpenemurenu. IlpaBuna (dopyme. BrlnmonHeHHe NpakTHIECKUX 3a/1aHUH y4eOHMKa C pas3feleHHeM Ha Moodle, xom-
BBIYHCIICHHS ornpeemTe- C KOHCYJIbTallMel npernoaaBatens Ha popyme u JIEKLUH M C TECTaMHM JUI CaMo- nbroTep IMd0
neif.O6patHas MaTpuna. Panr yepe3 KOMMEHTAPHHU B 33JaHHAX KOHTPOJIA MO Ka)kAOH JIEKIHH, | IITaHIIeT 60
matpuiibl. CHCTEMBI JIMHEHHBIX aHalu3 IOBEIEHUs 00yday- cMapThoH
ypaBHeHHI. MeTobl penieHuii. muxcs mnpu nomomu LRS-
BexrtopHasi | JluHeiiHble onmepanuyu Haja BEKTO- 3 3 Bebunap Ha onunaiiH-ruiomanke, auckyceuss B | 38 | cuctembr u  Experience API, LMS-cucrema 1-5
anre6pa pamu. Hopma BekTopa B €BKIHM- yaTe BeOMHApa. Ayano-/BUAEO- JIEKIHU dJIEK- aHaJIHU3 TEKyIlel ycreBaeMOoCTH Ha OCHOBE
J1I0BOM TpoctpancTe. CKasipHOe TPOHHOTO y4eOHHKa C KOHCyJIbTalUeil mperno- npu nomoiu BPC-peiitunra Moodle, kom-
IIPOH3BE/IeHHE BEKTOpOB. Bek- naBatens Ha ¢popyme. Brimonnenue npakTuue- nbloTep 60 Brinonnenue
TOpHOE IPOH3BECHHE BEKTOPOB. CKUX 3aJaHMi ¢ KOHCYJbTal[Hel penogaBare- IUTAaHIIET 160 3amanuii 1,2
CMemanHoe HPOHM3BEIEHHE BEK- 11 Ha (opyMe M uepe3 KOMMEHTApuHu B 3aja- cMapThoH (mpoBepsie-
TOPOB. HUSIX MBIX BPy4-
Ananutuye- | Ilpamas nHa miiockocTu. YpaBHe- 3 3 Aynuo-/Buaeo- JEKIHU 3JIeKTpoHHOro yded- | 38 | CamocrosTenbHoe — HM3ydeHHE LMS-cucrema HYIO) K Te- 1-5
ckas\ reo- HHEe TpsSMOH  Ha  IUIOCKO- HHKAa C KOHCyJbTAIlMeH IIperofaBaTels Ha MaTepHanoB 9JEKTPOHHOT O Ha OCHOBE MaM, penie-
MeTpus ctu.JIuHuM BTOpPOro mopsaka Ha (dopyme. BolnosnHeHre NPaKTHYECKUX 3a0aHuUi y4eOHHKa C pas3feieHueM Ha Moodle, kom- HHUE IIpoMe-
miockoctd. OKpPYXXHOCTb M O1- ¢ KOHCYyJbTalHel IpenogaBaTest Ha GpopyMe U JEKIMH U C TeCTaMH IS CaMo- IBIOTED OO0 SKYTOYHOT' O
munc. Kanonuueckue ypaBHEHHS 4yepe3 KOMMEHTApUH B 3aJaHUAX KOHTPOJS MO Ka)KHOH JIEKIHH, | IDIaHOIeT MO0 TEeCTa, UTOr0-
OKPYXHOCTH H dJUIHIca. ['umep- aHalU3 IOBEICHUS 00yday- cMapThoH BOT'O TeCTa IO
Oosa. KaHoHMYeckoe ypaBHEHHE muxcs mnpu nomoum LRS- Kypcy
runepboisl. I[Ipumepsl. Ilapabo- cuctembl U Experience API,
na. KaHoHM4eckoe ypaBHEHHE aHaJIN3 TeKyIlell ycrneBaeMoCTH
napaboIb npu nomoru bPC-pelitunra
BBenenue B Bupnsl 3ananus ynkuuitllonsatue 3 3 BeOunap Ha oHaiiH-TIOMIAKE, AUCKyccus B | 38 LMS-cucrema 1-5
mar. ananu3 | Qynxmum.  IIpemen  gyHKOmH. yate BeOMHapa. AyqHo-/BHIEO- JNEKIUH K- Ha OCHOBE
Bsruncienne npenenos. TPOHHOTO y4eOHHKA C KOHCYJbTaIHeil mpermo- Moodle, xom-
naBatenst Ha ¢opyme. Brimonnenune mpaxTide- bIoTep 60
CKUX 3aJaHHil C KOHCyNbTalUell IpenofaBaTe- IUTaHIIeT 160
151 Ha hopyMe U uyepe3 KOMMEHTapHU B 3a]a- cMapThoH
HISX
Kourpoas 4
HUroro: 12 ] [ 12 ] [ 152

180




5. Kputepuu n HOpMBI TeKyl1ero KOHTPOJIS U POMEKYTOYHOM aTTeCTALMU

®opMblI TeKyLIEr0 KOHTPOJIS

YcaoBus nonycka

KpuTtepuu u HOpMbI OLEHKH

3arnoJiIHeHnE aHKEThI

Jlonyckarorcs Bce

3 Gayuia — 3a MPOXO0KJACHUE AHKETHI

3ananue 1, mpoBepsieMoe BpyUHYIO

Jlonyckarorcst Bce

10 6ays10B — rpaMOTHOE U TIPABUIIFHO BBITIOJTHEHHOE pellieHrne U 0(opMIICHUE 3a
BCE 7 3aJaHusl

9 GamioB —penieHsl Bce 7 3a/laHus, HO €CTh HE3HAYUTENIbHBIC OIIHOKH, TN0O0 He-
PaBWIBHO 0(hOPMIIEHBI

8 GayoB — pelieHbl Bce 7 3a/1aHusl, HO €CTh 3HAUMTEIbHAs OMMUOKa B OJTHOM U3
3aJaHuN

7 6aI0B — pelleHbl MPaBUIIbHO 6 3a1aHuil

6 6aJJIOB — pelleHbl TPaBUIIBHO 5 3a1aHuil

5 GajuIoB — pelIeHbl TPABUIIBHO 4 3aaHui

4 Ganna — 3a MpaBWJIbHBIC BHITIOJIHEHHBIC 3 3aaHUs

3 Gaiia — 3a MpaBUJIbHBIE BBHITIOJIHEHHBIE 3 3a/1aHUs, €CTh HEAOYEThI

2 Gata — 3a MpaBWJIbHBIE BHITIOJHEHHBIE 2 3a/1aHHS

1 Gasut - 3a MpaBUIIbHBIE BHITIOJNHEHHOE | 3a/1aHMe

0 GamioB - Bce 3aJaHMs BHITIOJIHEHBI HEBEPHO.

3agaHue 2, NpoBepsAeMOe BPYyUHYIO

HOHYCKaIOTCﬂ BCC

6 0a/IOB — TPaMOTHOE M MPABHJIBHO BBITIOJIHEHHOE pelieHrne U 0opMIICHHE 3a
Bce 4 3amaHus

5 6ajuIoB —pelIeHbI Bce 4 3aaHusl, HO €CTh He3HAYUTEIIbHBIC OIUOKH, TH00 He-
MPaBUILHO 0(DOPMIICHBI

4 Ganna - 3a IpaBUJIbHBIC BBHITIOJIHECHHBIC 3 3a/IaHUS

3 Gayuia - 3a MpaBUJILHBIE BHIMOJHEHHBIC 3 3a/IaHUs, €CTh HEJIOYEThI

2 Gayta - 3a MpaBWJIbHBIC BBITIOJIHCHHBIE 2 3a/1aHHS

1 Gaunn - 3a mpaBUJIbHBIE BHITIOJIHEHHOE | 3aaHne

(0 GanoB - Bce 3aJJaHNs BBITIOJTHEHBI HEBEPHO.

ITpocMmoTp 8 r1aB 3IEKTPOHHOTO yueOHUKA

I[OHYCKaIOTCSI BCC

ITo 4 Ganna 3a kaxayro riaBy (Bcero 32 Gaa)

IIpomexyTOYHBIN TECT

I[OHYCKaIOTCSI BCC

9 6annoB 3a 8 mpaBUIIbHBIX 0TBETOB (1 mpaBuiIbHBIN oTBET — 1,125 Gana)

Hrorosoe TCCTUPOBAHUC

Jlomyckarorcs Bce

40 6anoB 3a 30 mpaBuiIbHBIX 0TBETOB (1 mpaBuiIbHBIM 0TBET — 1,33 Gasuia)




OtmeTKa 1o Kypcy GOpMHUpPYETCS HA OCHOBE UTOIOBOI'O PEHTUHIOBOIO Oaiia, Mo pe3yiabTaTaM NPOXOXKACHHUS CTYIEHTOM
JTUCIUIUIMHBI B cOOTBETCTBUU co llIkanoii mepeBoaa peUTHHIOBBIX OAJJIOB B TPAAULIMOHHBIE OLIEHKHU:

PerTuHTOBBIN OaI

TpaguuroHHas OLlEHKA

40-100

3a4YTCHO

0-39

HC 3a4TCHO




6. Kpurepun n HOpMBbI OLIEHKH KYPCOBBIX padoT (IIPOEKTOB)

KypcoBas pabota (IpoekT) He IPeayCMOTPEHA YUCOHBIM TLIAHOM.

/. TemaTuka3zaganui ,MpoBepsieMbIX BPYUHYIO.

Ne ni/m Tembl
1 Jluneiinas anreOpa, BEKTOpHas aredpa 1 aHATUTHYECKAsi TEOMETPHS
2 BBenenune B MaTeMaTHUECKUN aHaIN3
8. Bonnpochl K 3a4eTy
Ne
u/n Bonpocsi
Uucnoas matpuiia. [leficTBus Ha MaTpuiiaMu (ClIOKeHUE, YMHOKEHUE HA YUCII0, YMHOKEHHE
1 | cTpoku Ha cTOJIOEI, YMHOXXEHHE MATPHUIIbl HA MATPUILY, TPAHCTIOHUPOBAHKE) U YCIOBUSI UX
BBITIOJTHEHHSI.
2 Onpenenurens MaTpuIl 2-0T0 U 3-ero NopsAaKoB. OnpeaenuTeas MaTPUIBI N-0T0 TOPSIKA.
CBoiicTBa OmpeIeTUTEICH.
3 | Marpwuria oOpaTHas K 3aIaHHOU. Y CIIOBUS CYIIECTBOBAHUS, CIIOCOO OTHICKAHUS
4 | Munop matpuubl. ba3ucHblii MUHOpP MaTpPUIlbl, CIOCOO €0 OTHICKAHUS.
5 | Panr matpuis! u coco0 ero ornpeaeaeHus.
6 Cucrema ITMHEHHBIX ypaBHEHHH ¢ n HEU3BECTHBIMU. MaTpuuHas popma 3anucu CUCTEMBI.
[Ipumep. YciioBre COBMECTHOCTH CUCTEMBI JIMHEWHBIX YPaBHEHUN
Omnpenenenne perneHus: CHCTEMbI JIMTHEWHBIX YPaBHEHUM N HEM3BECTHBIMH. COBMECTHBIC U
HECOBMECTHBIC CHCTEMBI.
Kak HaiiTu penieHue cucTeMbl ¢ IOMOIIBI0 MAaTPULIBI 0OpaTHOM K MaTpUIE CUCTEMBI.
9 VYcnoBue CylecTBOBaHUS €IMHCTBEHHOTO PEIICHUS] CUCTEMBI JIMHEWHBIX ypaBHEeHU. DopMmy-
ne1 Kpamepa aiist oteickanud pemienus. [Tpumep.
10 OnHopoaHasi cuctema JUHEHHbIX ypaBHeHu. [Ipumep. Kakoe pemienre Ha3pIBaeTCsl TPUBHU -
anbHBIM. [Ipy KakoM yCIIOBUM OJTHOPOJIHAs CUCTEMA UMEET HETPUBHAIIBHBIE PEILICHHUS
11 AJTOPUTM OTBICKAHUS PEIIECHUS TPOU3BOJIBLHON CUCTEMbI JIMHEHHBIX YpaBHEHUM. basucHelie u
CBOOOIHBIE HEN3BECTHEIE.
12 | Bekropsl. KounHeapHOCTh, KOMIUIAaHAPHOCTH BEKTOPOB.
13 JIuneliHble onepalyy HaJl BEKTOPaMU: CI0KEHNE BEKTOPOB, YMHOKEHHE BEKTOPA HA YUCIIO.
Jluneiinas KOMOMHAIHS BEKTOPOB.
14 JIuneliHas 3aBUCUMOCTb BEKTOPOB. CBS3b MEXK/ly KOJUIMHEAPHOCTHIO U JTMHEHHOM 3aBUCHUMO -
CTBIO JIBYX BEKTOPOB,
15 JIuneliHas 3aBUCHMOCTBb BEKTOPOB. CBSI3b MEXK/ly KOMIUIAHAPHOCTBHIO U IMHEWHOMN 3aBHCUMO-
CTBIO TPEX BEKTOPOB.
16 | basuc, pa3noxkeHue BeKTopa 1o 6azucy, KOopAWHATHl BEKTOpa B 33JaHHOM Oa3uce
17 | OproHopMupoBaHHbI 6a3uc. JIuHeltHbIe onepauy HaJl BEKTOpaMU B KOOPJMHATHOM Gopme.
18 JexkaproBa CHCTeMa KOOP/IMHAT Ha MIIOCKOCTH U B NPOCTPAHCTBE. Koopaunatel TOUKM U BEK-
TOpa B IEKApTOBOM CUCTEME KOOP/IMHAT.
19 [Ipoexuus BEKTOpa Ha OCh 1 ee cBolcTBa. CBs3b KOOPAMHAT BEKTOPA U €0 MPOEKIIHI Ha OCU
JIEKapTOBOM MPSIMOYTOJIbLHON CUCTEMBI KOOPAMHAT.
20 CkansipHO€ MPOU3BE/IEHUE BEKTOPOB U €r0 CBOMCTBA. BrIpaxkeHHE CKaJIsipHOTO NPOU3BEACHUS
yepe3 KOOPAUHATHI BEKTOPOB.
21 | BeIpaxkeHue ATMHBI BEKTOPA U yTIia MEXAY BEKTOPaMU Yepe3 KOOPIUHATHI BEKTOPOB.
22 BekTopHoe npousBeieHre BEKTOPOB U €ro CBOMCTBA. BrIpaxkeHNE BEKTOPHOTO MPOU3BEACHUS
yepe3 KOOPAUHATHI BEKTOPOB. Vcnoib30BaHNEe BEKTOPHOTO MPOU3BEACHHUS.
CMmelaHHOe MPOU3BE/IEHNE BEKTOPOB U €r0 T€OMETPUUYECKUN CMBbICT. BbIpaxkeHne cMelaHHo-
23 | To mpou3BeIeHUs Yepe3 KOOPAMHATHI BeKTOpoB. CBOMCTBA CMEIIAaHHOTO TTpou3BeneHus. Mc-
M0JIb30BAHUE CMEIIAHHOTO MPOU3BEACHUSI.
24 | BrelpakeHUE YCIOBUN KOJUTMHEAPHOCTH, OPTOTOHAILHOCTH, KOMIUTAHAPHOCTH BEKTOPOB
25 | IonsaTtue 06 ypaBHEHUU JIMHUU HA TUIOCKOCTH, YPAaBHEHUH TIOBEPXHOCTH U JTMHHUH B IPOCTPAH-




/i Bomnpocs!
CTBE. YpaBHEHHE OKPYKHOCTH. Y paBHEHUE c(hephl.

26 | BeiBog 0011er0 ypaBHEHUS TIOCKOCTH.
Paznuuneie opmbl 3anMicH ypaBHEHUS TUIOCKOCTH: 00111ee; MPOXOAAIIEH Yyepe3 3aJaHHyI0 TOY-

27 | Ky NepHeHAUKYIISPHO 3aaHHOMY BEKTOPY; B OTpe3Kax; HopMupoBanHoe. Kakyro unpopma-
LIMIO O TJIOCKOCTH HECYT KO3(PPUIIMEHTHI ITUX YPABHEHUI

28 | PaccrostHME OT TOYKH JI0 TUIOCKOCTH.

29 | Yroa Mexay IIIOCKOCTSIMU. Y CJIOBHE MapaIICTbHOCTH U IEPIEHINKYISIPHOCTH TUIOCKOCTEH.
VYpaBHeHUs NPSAMOI B IPOCTPAHCTBE: KAHOHHMYECKHE; TapaMETPHUUECKHUE; IIPOXOISIICH Yepes

30 | mBe 3amannbie Touku. Kakyro nH(GOpMAIIHIO O IPSAMOIA HECYT KOIDPHUITHEHTHI STUX ypaBHE-
HUH.

31 VYT01 MeXTy IPSMBIMH B TIPOCTPAHCTBE. Y CIIOBUE MAPALIEIEHOCTH U MEPIICHAUKYIISIPHOCTH
MPSIMBIX.

30 Yrcvm MEX]Ty IPSMOH 1 TNIOCKOCTBIO. Y CIIOBHUE MApaIIEIbHOCTH M MIEPIICHANKYISIPHOCTH TIPS
MO U TIOCKOCTH.
VYpaBHeHHE MpsSMOH Ha TUIOCKOCTHU: 00IIIee; ¢ YTI0BBIM KO DUITMEHTOM: MPOXO e Yepes

33 | 3amaHHYIO TOUKY; MPOXOJISIIEH uepes aBe 3a1aHHble Toukn. Kakyro nHopMaIuio o mpsMoit
HecyT KO3 UIIMEHTHI TUX YpaBHEHUH.

34 VYTo MeXTy IpSMBIMH Ha IJIOCKOCTH. Y CIIOBUE MApaUIEIbHOCTH U TIEPIICHIUKYISIPHOCTH
MPSIMBIX.

35 JluHMM BTOPOTO TIOpsIKa Ha miockocTr. OOIee ypaBHEHHE, OCHOBHBIC THITBI TUHUHM U UX Ka-
HOHHYECKHUE YPaBHCHUS.

36 | Dmmnc, runepboia, mapadosa. KaHoHnueckne ypaBHEHUS, XapaKTEPUCTUKH, CBOHCTBA

37 [ToBepxHocTu Broporo nopsiaka. OCHOBHbIE TUIIBI TOBEPXHOCTEH U UX KAHOHUYECKUE YpaBHE-
HUSL

38 | UccnenmoBanne GopMbl MOBEPXHOCTH BTOPOTO MOPSIIKA METOIOM CEUCHHIA.

39 UYro takoe Gpynkmus. [Ipumep. CriocoOwl 3aganus ¢pyHkiuu. O6macTh onpeaeneHus GyHKIUH.
Crnoxwnas ¢yakus. [Ipumep.

40 | OcHoBHBIE dJIeMEHTapHbIE (GYHKIIUU U UX rpaduku. DnemMeHTapHas GyHkous. [Ipumep

41 | Ilpenen ¢hynkuun. beckoneuHo mainbie U 6€CKOHEUHO OOJBITNE (PYHKITUHU, CBSI3b MEXKIY HUMHU

42 | CpoiicTBa 6€CKOHEYHO MaJbIX ()YHKITUH.

43 | CpoiicTBa npenenoB GyHKIUN. 3aMmedaTebHbIE TIPEIEIbI.

44 | HempepbIBHOCTh (PyHKIMH B Touke. CBOMCTBA (DYHKIIHMIA, HEIPEPHIBHBIX B TOUKE.

45 | Teopema 0 HEMPEPHIBHOCTHU AIIEMEHTAPHON PYHKIIUU.

16 Hcnonb3oBaHue mpy BEIYUCICHUH MPEAETIOB TEOPEMBI O HEMTPEPHIBHOCTHU dIIEMEHTAPHOM
GyHKIHH.

47 | CpoiicTBa QyHKIUH, HEMPEPHIBHBIX HA 3aMKHYTOM WHTEpBAJIE.

48 | Touku pa3pbiBa QYHKIIUU U UX KIACCHUPHUKAIUS.

49 | TloHsATHE KOMIUIEKCHOTO YHUCIA.

50 | HeiicTBuTenpHas 1 MHIMas YaCTh KOMILIEKCHOTO YHUCIIa

51 | KommnekcHo conpspkéHHbIe yncina. [Ipumep.

52 | U3o0paxkenue koMIuieKcHbIe yucina. [Ipumep.

53 | Anrebpaunueckasi popma 3anucy KOMIIJIEKCHOTO YHUCHIA.

54 | TpuroHomeTrpuueckas (Gopma 3anucu KOMIUIEKCHOTO YHCIa.

55 | [lokazarenpHas ¢hopMa 3aMUCH KOMILIEKCHOTO YHCIA.

56 | Moaynb 1 apryMeHT KOMITJIEKCHOTO yucia. [IpumMepsl.

57 | HeiicTBus HaJl KOMIUIEKCHBIMU YHCITAMH.

58 | CnoxeHue, yMHOKCHUE U JICJICHHE KOMITJICKCHBIX YUCEIL.

59 | Bo3BeneHue B n-yro CTENEeHb KOMITJIEKCHOTO uucia. [Tpumep.

60 | V3BneueHune KOpHS N-0il CTENIEHU U3 KOMIUIEKCHOTO uncia. [Ipumepsr.
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9. ®oH/ OLIEHOYHBIX CPEACTB I NMPOBEACHUS NMPOMEKYTOYHOH aTTecTa-
MU 00YYAKIIUXCS 10 TUCHUIIHHE
9.1. ITacnopT ()oHIA OLIEHOYHBIX CPEACTB

Ne KonTposmpyemsie pasgennsl | Kon  konrposampyemoi | HammenoBanue
n/n (TeMbl) I CUMILTUHBI KOMIIETEHIMU (MM ee | OLIEHOYHOI0 CpeacTBa
4acTH)

1 JluneitHas anreOpa OIIK-4, TIK-1 3amanust Ne 1,2, mpose-
2 Bekropnas anreOpa OIIK-4, TIK-1 psieMble BPYYHYIO, IpO-
3 AHanuTHu4eckas reoMeTpus OIIK-4, TIK-1 MEKYTOYHBIM TECT, WUTO-
4 Beeaenune B marematnueckuii | OIIK-4, ITK-1 TOBBINA TECT

aHaJIn3

9.2. TunoBble KOHTPOJbHbIE 33JaHUS MJIM HHbIE MaTepHAJIbl, HEOOXOIM-
Mble JJI5l OlleHKU 3HAHMI, YMEeHNii, HABLIKOB M (MJIM) ONbITA esiTeIbHOCTH, Xa-
PaKTepHU3YOIIUX 3TANbl (POpMUPOBAHHSA KOMIETEHUMI B NpoLecce OCBOEHUs
o0pa3oBaTe/IbHOM NMPOTrPaMMbI

9.2.1 TekcT 3a1aHuii, NPOBEPsiEMbIX BPYYHYIO
3AI[AHI<'IE 1
PA3JAEJI Ne 1. JUHEUHASA AJITEBPA

3amaua 1
Howmep BapuanTa 3aa4m onpeensercsi C TOMOIIbIO TaOJIHIIBI 11O TepBoi OykBe ¢a-
MUWJINU CTYJI€HTA.
Ta6mmia. Beibop HoMepa BapuaHTa

Bbyksa A b B r i E, E X, 3 nu K JI
No Bap. 1 2 3 4 5) 6 7 8 9 10
byksa M H,IO 0,41 I1 P4 cur | T,1 4 (ORC X,
No Bap. 11 12 13 14 15 16 17 18 19 20
OHpe,IIGJII/ITB cOOCTBEHHBIE 3HAUECHHUS U COOCTBEHHBIE BCKTOPBI MAaTPHUIBI TPETHETO I10-
pAnKa.
Howmep Howmep
BapuaHTa Martpua BapHaHTa Matpuia
2 1 0] 4 1 3
1 -1 2 0 11 1 4 0
1 -1 1] -1 1 1
(3 1 1] 8 2 2
2 0 2 -1 12 -1 3 0
0 -1 2 0 1
5 1 1] 9 2 2
3 0 4 -1 13 0 5 0
0 -1 4] 1 2 3
2 0 —1] 3 0 O
4 1 1 -1 14 2 1 -1
-1 0 2] 2 25

11



10 1 4 2
5 2 0 15 15 2
11 3 1 0 9
"4 1 0 2 10
6 1 40 16 1 2 4
115 11 1
3 2 2] 11 _1]
7 0 0 17 1 2 _1
0 2 1 0 -1 2
5 2 2] 11 1
8 0 5 0 18 4 0 _1
0 2 3 0 _1 4
3 0 0 6 0 -1
9 2 7 4 19 1 5 1
2 2 5 1 0 2
7 4 2 —2 1 2
10 -2 5 =2 20 1 0 1
0 9 11 3

3amaua 2

Howmep BapuanTa 3aauu onpeensieTcs: ¢ TOMOIIbIO TaOJIUIIBI TIO TIEPBOI OYKBE UMe-
HU CTYJICHTA.

Ta6mmma. Beibop HoMepa BapuaHTa

byksa A b B ) I E,E X3 144 K JI
Ne Bap. 1 2 3 4 5 6 7 8 9 10
byksa M H,10 | O, IT PU | C,II | T,1I 4 O,0 | X, [0
Ne Bap. 11 12 13 14 15 16 17 18 19 20

Jloka3zaTh COBMECTHOCTh CUCTEMBI U PEIIUTH €€ TpeMs criocodbamu: mo hopmysaam

Kpamepa, meTogom ['aycca u cpeacrBaMu MaTpUYHOTO HCUUCIICHHUS.

Howmep . . Homep | Cucrtema nuHeHHBIX ypaBHe-
Bap. CucreMa JIMHENHBIX YpaBHCHUU Bap. i
[ 4x, 2X, X, X, 12, [Xl X, 4X; 9%, 22,
1 40X X, — 5%, 2X, 9, 11 2X, 4X, =-3,
1— 2 X 63X, 8. 2X, 3%, X, 5%, =-3.
A, 3%, 2% X, 2, Jxl X, 6x; 4x, 6,
2 X, 2X, 3X, 4x, 2, 12 2x;, 3X, 9x; 5x, 6,
2 X 4%, X, 6. 13x1 4x, 3x; 2x, 12.
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Howmep . . Homep | Cucrema JnHEMHBIX ypaBHE-
CucreMa TMHENHBIX YpaBHCHUU o
Bap. Bap. HUU
X, — 2%, X, 2 X, = 1, [ X, 9%, 4X3 =-8,
3 X, —  2X, Xg  — 2%, = 3, 13 2% X, 3% X, 6,
i - 2% X, + 6x, = 5. 13x1 +5X, + 2x3 +2X%, = 4.
X, — 2X, X, — X, 1, Jxl X, 3X; 2%, 1,
4 X, + 2%, X+ X, 3, 14 2%, 2%, AX; X, 2
1 - 6XZ 3X3 - 3X4 1 14X1 + 4X2 +10X3 — 5X4 - 4
X+ X X, 2x, = JX1 2%, Xy =-3,
5 X, + X2 X, 2X4 = 15 3X1 X2 2X3 l,
X o+ % X, 6x, = 12X1 X, 2X3 X, 4.
2X, + X, — X 2, Jxl +7X, 2X3 3%, 3,
6 2X, X, + X, 2, 16 3, 5%, X3 2%, 5,
2X, X, + X 4, 1_ 2X; 5%, 5%X; X,=_4.
8x, - 6x, 4x, + 2x, = 186, J_ 2%, X, 3X; X, =-4,
7 8x, — 6X, a, - 2x, = 8, 17 4%, TX, 2X3 2X, =-6,
12x, —  9x, Bx, + X, = 20. 12X1 +8X%, —5%; — x, =10
2%, + X + X =5 [xl 2%, 4x; 3%, 9,
8 X 2X2 + X3 - X4 — 3' 18 2X1 3X2 X3 2X4 4,
4 - 22X, + X + 3, = 7. 14x1 X, SX; X, 6.
X, - X X, X, Jxl X, 2X3 2%, =-1,
9 2X1 - XZ 2X3 X4 1 19 2X1 X2 2X3 X4 = *4,
6, - 3 A 3 1. 14x1 + X, + 6X, + 5%, = —6.
L = 2% X, X, 1, 2%, X, 33Xy X, 11,
10 X, — 2X, X, X, 1, 20 2%, 3X, X3 X, 1,
L = 2%, X, 5X, 5 13x1 2X, X3 2X, 5.
3amada 3

Howmep BapuanTa 3a1aun onpenesnseTcs: ¢ TOMOIIBI0 Ta0IHIIBI IO TIEPBOM OyKBE OT4e-
CTBA CTYJICHTA.

Ta6muma. Beibop HoMepa BapuaHTa

Byksa A b B r I E.E | X3 U K I
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M | HIO| 0,4 I P,U | C,UI | T, 1 y @0 | X, II
Ne Bap. 11 12 13 14 15 16 17 18 19 20

NccnenoBath 1 HailTH 00l1lee pelIEHUE CUCTEMbI JIMHEWUHBIX OHOPOAHBIX YPaBHEHHUIA.
Howmep N N Howmep . N

Cucrema JIMHEHHBIX YpaBHCHUU Cucrema JIMHEHHBIX YPpaBHCHUU
Bap. Bap.
3x, 3x, 5x, 2x, 0O, X; = Xp — 4%y + 9%, =0,
1 2X, 2%, 8%, 3x, 0, 11 X, +2X, 4x, 0,
2x, 2X, 4%, X%, 0. 2x, — 3%, X+ 5%, =0.
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Howmep Cucrema JIMHENHHBIX YpaBHEHUM Howmep Cucrema TMHEWHBIX ypaBHEHUI
Bap. Bap.
7% 3x, 7x, 17x, 0, X, —3X, 4%x; X, 0O,
2 8x, 6x, X, 5%, 0, 12 J 5, 8%, 2X; X, 0,
4x, 2x, 3% 7x, 0. 1— 2X; — X, —10%; —5x, = 0.
X, 4x, 3x, 6x, 0, X, 5%, 3% X, O,
3 2X, 5%, X, 2x, O, 13 {3% 2%, 3%; 2%, O,
X, X, 10x, 20x, O. X + Xp +3X3 —3X, = 0.
2%, X, 3% 7%, 0, 2x, 2%, 8x; 3x, 0,
4 6x, 3%, X, 4x, 0, 14 13%, 3%, 5%x; 2x, O,
4%, — 2X, + 14X, — 31x, = 0. 2X, 2%, 4%; %, 0.
2x, 5%, X, 3x, 0, X, X, 3X; 2%, 0,
5 14x, 6x, 3%, 5x, 0, 15 J 2x, 3X, X3 X, 0,
4x, +14x, + X; + 7%, =0. 14x1 X, 5% 3x, 0.
-3x1 2X, 2X3 2%, 0, X, 3%, X3 2X, O,
6 12X 3X, 2%; 5%, O, 16 J 2X; 5Xx, 8x35x, 0,
_9x1 X, 4x; 5x, O. 1 X, + 4%, +5%; + %, = 0.
9x, 3x, b5x, 6x, O, [:%x1 2X, 5x; 4x, 0O,
7 6x, 2X, 3X; X, O, 17 6x, 4x, 4x; 3x, 0,
‘9x1 X, 4%, 5%, 0. 19x1 6x, 3X; 2%, O.
2X; + Xp + X3 + 3%, =0, 5X, 5%, 10x; x, O,
8 JAX, 4+ 2%, + 3% + 2%, =0, 18 9%, X, X3 X, O,
A%, 4 2%, + X3 + 2%, = 0. X, X, 4X; 3x, O.
3X, 2X, 5%, 4x, 0, X, 5X, 3x; 6x, 0,
9 <2X, 3%, 6x; 8x, 0, 19 <2X X, X3 4x, 0,
X 6x, 9x; 20x, O. X, 8X, 6x; 6x, O.
33X, 2X, X3 4x, O A, X, X3 X, 0,
10 2%, 3%, 2%; X, 0, 20 X 2%, 2X; X, O,
14x1 X, 4%, 9%, 0. 1_9x1 6x, X3 3%, O.

PA3JIEJI Ne 2. BEKTOPHAS AJI'EBPA

3amaua 4
Homep BapuaHTa 3a1a4um onpeenseTcsl ¢ TOMOIIBIO TaOJIHITBI 11O TTepBoi OyKBe ¢a-
MUJIAN CTYACHTA.

Tabnuua. Bei6bop HoMepa BapuaHTa

Byksa A b B r i E.E | X3 U K B
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M H, 10 | O, 4 I P,U | C, I | T,1I y d,0 | X I
Ne Bap. 11 12 13 14 15 16 17 18 19 20

CocTaBUTh ypaBHEHUE IIOCKOCTU P, MpOXOAAIen Yepe3 TOUKY ANIEPIEHIUKYISIPHO

R
BekTopy BC . Hamucats ee oOuiee ypaBHEeHUE, a TAK)Ke HOPMAJIbHOE YpaBHEHHUE ILIOC-
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KOCTH U YPaBHCHHC IIJIOCKOCTH B OTPE3KaXx. CocTaBuUTh YpPaBHCHHUEC IIJIOCKOCTH P, mpo-

xod1en yepes Touku 4, B, C. HaliTu yron Mexay IiocKocTsMu Pu

CTOAHHEC OT TOYKHU DI[O IIOCKOCTH P.

P,. Haiitu pac-

Homep | Koopaunatsl Tou- Koopaunats! Tou- Koopaunats! Tou- | KoopauHaTsl TOUKH
Bap. 1N | KuB kuC D
1 (2;5;3) (1,3;5) (0;-3;7) (3:2;3)
2 (-2;3;5) (1;,-3;4) (7, 8;-1) (-1,2;-1)
3 (1;1;2) (2;3;-1) (2;-2; 4) (-1,2;2)
4 (1;3;5) (0;2;0) (5:7,9) (0; 4; 8)
5 (3;-5;2) (4,5; 1) (-3;0; - 4) (-4, 5; -6)
6 (4;5; 2) (3;0; 1) (-1, 4;2) (5,7, 8)
7 (5,1, 0) (7,0, 1) (2,1, 4) (5, 5; 3)
8 (4;2;-1) (3;0; 4) (0; 0; 4) (5;-1;-3)
9 (4;-3;-2) (2;2;3) (-1;-2;3) (2;-2;-3)
10 (3;1;1) (1,4, 1) L57) (3;4;-1)
11 (1;2;3) (-1;3;6) (-2;4;2) (0; 5; 4)
12 (0;-1;2) (-1;-1;6) (-2;0;2) (0;1; 4)
13 (2:3;2) (1;3:6) (0,4, 2) (2, 5; 4)
14 (1;0;2) (-2;0; 6) (-3;1,2) (-1;2; 4)
15 (2;0;3) (1,0;7) (0;1;3) (2,2, 4)
16 (0;2;-1) (-1;2;3) (-2;3;-1) (0; 4; 1)
17 (2;2;3) (-1;2;0) (0;3;3) (2; 4, -5)
18 (-2;-2;3) (1,2;5) (0; 1;0) (2;6; 4)
19 (-2;1;3) (-1;1;3) (2;0;2) (2;0; 4)
20 (-1;2;0) (-2;2;4) (-3;3;0) (-1;4;2)
3amaua 5

Howmep BapuanTa 3aauu onpeensieTcs: ¢ TOMOIIBIO TaOJIUIIBI TIO TIEPBOI OYKBE UMe-

HH CTYACHTA.

Tabnuua. Bei6op Homepa BapuaHTa

Byksa A b B r i E.E | X3 U K B
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M H, 10 | 0,4 I P,U | C,II | T,1I y d,0 | X I
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Mpsimasil 3amana B mpocTpaHcTBe 0ONIMME ypaBHCHUAMH. Hanucath €€ KaHOHHYECKOES
U MapameTpuyeckoe ypaBHeHUsA. COCTaBUTh YPaBHEHHUE NPSAMO| , , TPOXOJAIIEH Yepes
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TOYKY M mapajuienbHO MPSMOU |,1 BEIYUCIIUTE paccTOsTHUE Mex 1y HUMH. Halitu nipo-
eKIMI0 TOYKH MHa npsmyro | u Touky nepecedenus npsmoi | u miockoctu P.

Homep Obuwe ypaBHeHus Koopaunate OO01ee ypaBHEHHE
Bap. npsimoii | Touku M IJIOCKOCTHP
1 {:Xf;;_z;_f;:’& (1;2;3) 2x—-3y+4z-6=0
2 {jﬁi zi;_f;:o{)_ (2;1;-1) X—Ty+47-1=0
3 {ix__sji_zzf;_so__ > (0; 2; -1) X—2y+37—4=0
4 {ﬁiigliiﬁ;ﬁ’ (2;0;-1) X+y+z+4=0
° {)2(:—5;;—2:2;8 (2;0;-3) 7x+y—4z-5=0
6 {Z:;y—féz—j;_o,o- 0;-1;1) 2x—7y+3z+5=0
! {:i;’i;z_fz__ob_ 0:3; 1) X+6y—37+8=0
8 {§z+§+iz+62_=o(.), (-1;0; 3) X—2y+52—-6=0
; {ix_éiy_éiii;é’ (-1;1;0) X+2y—2+5=0
10 {;;fitzzgf:jfo (2,1, 1) 5x—y-2+1=0
11 {;“53;:2;:;:8 (-1; 2; -3) 4X+y+3z+1=0
12 {Zi_FyS_yg_z izlilo:. > (2,0;3) 2X—-5y—-2z-6=0
13 {ﬁxsiyfiiﬁi?,’_ (3;2;-1) 3X—-y-22+1=0
14 {gf_yy_fi Talo (0;-2; 1) 4X—6y+z+1=0
15 {ii_zil,_izz:ézgt (-1;2;-1) 6x—-3y+z-2=0
16 {iX_—Giy_:ZZ_z ;—:6; © (0; 1;-3) X+5y+22+3=0
17 {::JF:::JFEJA;:& (1;-1;1) 2X+7y—2-3=0
10 {:§:§125+42;:8 (-3;3; 1) 3x+5y—27+3=0
19 {;;+ygyizi:2’_ 0. (-1,1;3) 2X—4y+2-2=0
20 {2x_2y_22_4_o' (0;1; -1) 6X+7y—62+1=0

X+yY+z+7=0.

PA3JIEJI Ne 3. AHAJIMTUYECKASA 'EOMETPUSA

3agaua 6

Howmep BapuanTa 3a1auun onpeaensieTcsi ¢ TOMOIIBI0 TaOJIUIIBI TIO TIEPBO OyKBE OTUe-
CTBA CTYJICHTA.

Tabnuna. BeiGbop HoMepa BapraHTa

Byksa A b B r i E.E | X3 U K I
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M H, 10 | 0,4 I P,U | C,II | T,1I y d,0 | X I
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\ Ne Bap.

11 | 12 |

13

14

| 15 | 16

17

18 | 19

20

Jlanbl koopauHaThel BepuinH TpeyroiabHuka ABC. CoCTaBUTh ypaBHEHHs CTOPOH Tpe-
yronbHuKa. COCTaBUTh YpaBHEHUs MeAUaHbl, BBICOTHI U OUCCEKTPUCHI yriad, HalTH
ux JuHbl. COCTaBUTh YPaBHEHMS MPSAMBIX, MPOXOIAIINX YEPE3 BEPIIMHBI TPEYTOJIb-
HUKa ¥ NAapaJUICIbHBIX €T0 CTOPOHAM.

Homep BapuanTa 3agaum ompejaelisieTcsi ¢ MOMOIIbI0 TaOuuIlbl 0 nepBoi OykBe (da-

MUJINU CTyACHTA.

Homep KoopmHaTh! KoopauHaTh! KoopHHaTh!
Bap. TouKHA TOUKHB TouKuC
1 12 (3;4) (-1;,2)
2 (4;2) (-3;6) (2;3)
3 (-3;1) (-2;4) (1;3)
4 (2;3) (-5;3) (-1;0)
5 (0;4) (-5;-1) (2;2)
6 (-1,2) (3;-2) (1;4)
7 (3;4) (2;1) (-2;-3)
8 (-4,1) (0; 5) (4;2)
9 (5,0) (2;2) (-2;3)
10 (-3;2) (-1;5) (3;2)
11 (1,3) (-2;4) (-3;1)
12 (-2;3) (-5;-2) (1;2)
13 (-5-1) (2;2) (0; 4)
14 (0;5) (1;2) (3;-2)
15 (1;4) (3;-2) (-5;4)
16 (32 (-1;5) (-3;-3)
17 (-2;-1) (3;4) (-1, 2)
18 (4, 2) (6; -3) (2;3)
19 (0; 2) (1;5) (-2;-2)
20 (2;3) (4;5) (1,2

3amaua 7

17



Tabnuua. Beibop Homepa BapraHnTa

Byksa A b B r il E,E | X3 u K J
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M | HIO| 0,4 I P,YU | C,II | T,1I1 vy ®,0 | X, I
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[lo xoopauHaTam BepiiuH nupamMuasl ABCD cpencTBaMu BEKTOPHOM anreOpbl HaWTH:
1) nmunbsl pedep AB u AC;
2) yrou mexay peopamu AB u AC;
3) miomanp rpanu ABC;
4) IpoeKIMIO BEKTOpa ABHAAC;
5) oObeM UpaMuIbL.

Homep | Koopmunarsl Tou- | Koopaunatsl Tou- | KoopaunaTsl Tou- Koopaunarsl
Bap. KA KuB kuC toukuD
1 (1,2;3) (-1, 3; 6) (-2, 4;2) (0; 5; 4)
2 (-1,2;0) (-2, 2;4) (-3;3;0) (-1, 4;2)
3 (2,2;3) (-1,2;0) (0;3;3) (2; 4, -5)
4 (0;-1;2) (-1;-1; 6) (-2, 0;2) (0;1;4)
5 (3:0;2) (2;0; 6) (1,12 (3:2;4)
6 (0;2;-1) (-1,2;3) (-2;3;-1) (0;4: 1)
7 (2:3;2) (1;3:6) (0,4, 2) (2, 5; 4)
8 (1,0;2) (-2, 0; 6) (-3:1;2) (-1, 2; 4)
9 (2;0;3) (1,0;7) (0;1;3) (2,2, 4)
10 (-2,1;3) (-1, 1;3) (2,0;2) (2;0; 4)
11 (2; 4; -6) (1,3;5) (0; -3; 8) (3:2;3)
12 (-2;3;5) (1;-3;4) (7, 8;-1) (-1;2;-1)
13 (1;3;5) (0;2;0) (5:7,9) (0; 4; 8)
14 (3;-5;2) (4,5;1) (-3, 0; -4) (-4, 5; -6)
15 (4;5;2) (3;0; 1) (-1; 4; 2) (5;7;8)
16 (5,1, 0) (7,0, 1) (2,1, 4) (5, 5; 3)
17 (4,2;-1) (3;0;3) (8;0; 4) (5;-1;-2)
18 (4;-3;-2) (2;2;3) (-1;-2;3) (2;-2;-3)
19 (3:1;1) (1,4, 1) 1, 17) (3;-4;-1)
20 (2;2;0) (-2, 3;-2) (2;-3;3) (1, 5;5)
3AJJAHUE 2

PA3JIEJI Ne 4. BBEJEHUE B MATEMATUUYECKHIA AHAJIN3

3amaya 1
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Howmep BapuanTa 3aaum onpenensercsi ¢ TOMOIIbIO TaOIHIILI TTO IEPBOIT OYKBE UMe-
HU CTYJCHTA.
Tabnuua. Beibop Homepa BapraHnTa

Byksa A b B r il E,E | X3 u K J
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BykBa M |HIO| O | TI PY | CII| T,I| V ®,0 | X, II
Ne Bap. 11 12 13 14 15 16 17 18 19 20
[HocTpouTts rpaduku GyHKIHNA.
No DOyHKIMU
1 y=-3x* +10x -3, y=In(-x)+1, y=c0s0,5x- 1, y = x* +|X.
2 y=-2x*+5x-1,y=In(x-2),y=c0s2x+2,y = x-|x-1|.
3 y=—4x*+17x-4,y=In(x+2),y=sin2x+1,y = x* —|x.
4 y=-5x"+26x-5,y=1In3x+2,y=sin2x- 2,y = x-|x.
5 y=2x*+3x-2,y=In(2-2x),y=-c0s2x, y = x| x+1,
6 y=3x"+8x-3,y=In2x+3,y=-sin2x, y = x+ 2|+ 1.
X
7 y:4x2+15x_4,y:Inx+3,y:cosf+l,y:u.
2 X
i y _9X~ Z&X 5,y _T(_3X) "Ly _SMUDX_Zy _€X.
9 y=-2X"+3x+2,y=1In(x-4),y=sin0,5x+ 1,y = In|x.
10 y:_3x2 L8x 3, y_In(Lx),2,y_ cosf_z, y:sin‘x‘.
2
11 y_6x"_5x, 1 y__Inx, 2,y__s f,y e’
2
12 y:_2x2+7x_3,y:_lnx+1,y=_ f,y In‘ H
2
13 y:_2x2+1lx_5,y:_lnx_l'jyzsin(ZX__),y:‘xz_x‘.
- 4
14 y=3 _Tx;2,y_2Inx; 2,y _ _sin(x, 7),y_ L
3 x+2|
15 y:_3x2+13x_4,y:_lnx_2,y:_cos(x_f),yzx‘x‘+4.
X,
__3x* 13x_4,y_ _Inx_2,y_ Y _ X
16 - n
y v A
17 y=3X"_Tx 2,y__e" 2,y__sin(x, 7)y_ L
3 X +2|
18 y:_2x2+11x_5,y:3X—4,y=_ex+2,y:_ln(x_1).
X+ 2

19




No DOyHKIUU
19 y=—2x> 7x 3 y—COSE y- ° Y=Inx-1
’ 2 X+1 '

X
20 y 6x 5x+1,y=—3'n§ay:—ex 1,y e*.

3amaua 2

Howmep BapuanTa 3a1auun onpeaensieTcs: ¢ HOMOUIbI0 TaOJIUIIbI IO IEPBOM OYKBE OTUe-
CTBa CTYJICHTA.

Tabnuna. BeiOop HOMepa BapuaHTa

Byksa A b B r il EE [ K3] U K |7
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M |HIIO| 04| I PY |CII | T, | V | ®0D )Ii
Ne Bap. 11 12 13 14 15 16 17 18 19 |20
3amnucaTthb YPaBHCHUA KPUBBIX B ITOJIPHBIX KOOPJAWMHATAX U ITOCTPOUTH UX.
H
over F(xy) 0
1 y=-5x,x2 y?=4/3,x* y?=-20x,x* y? 15y.
5 X—_4y,x* y* 200,x* y’_ Ex, X y?_ _14y.
9
3 X 2y,x* y* 169,x* y’=-12x,x* y®> 08y.
4 X y 8x° y* 121,x° y*=-14x,x* y* 0,6y.
5 x+y:1,x2+y2:125,x2+y2:£,x2+y2:12y.
6 X 3,5 x°+y?=100,x" +y*=-9x,x* +y* = 10y.
7 x=xz X" y> 16,x* y* 3y, x* y? 3y.
8 X X4 y? 281, X Ly —12x, X £ y* — _10y.
4
9 x_%,x2+y2:64,x2+y —_8x, X’ Ly’ =04y
10 y=-3,x* y* 49, x> y*=-5x,x* y° 6y
11 x=-3,x* y* 36,x> y* b5x,x* y’=-6Yy.
12 Y=E,X2 y* 25,x° y’__4x,x* y* By
4
13 x=-1,x" y* 9,x* y* 3xx* y’=-4y

20



PP F(xy) 0
14 y 05,x* y* 12,x* y* xx* y’=-y.
15 X 0,5 x° y> =.3,x y’=-x,x* y* 12y.
16 x 1,x* y* 3,x* y* 4x,x* y* by.
17 y 3,x° y* 4,x> y* 4x,x* y* by.
18 X 3,X+y'=5x"+y’=6xX,x"+y*=7y.
19 y 5x° y* 6,x* y* 7x,x* y® 8y.
20 X 5 X +y*=7,x"+y>=8x,x +y*=9y.
3amaua 3

HOMCp BapHaHTa 3aga4u OIPCACIIACTCA C ITIOMOIIBIO Ta6JII/IIIBI I10 HGpBOﬁ 6yKB€ (1)21-
MUWJIHU CTYJICHTA.
Tabnuna. BeiOop HOMepa BapuaHTa

Byksa A B B T i E.E | K3 7 K 71
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M | ,J0 | O, 4 I P,Y | C,II | T,0] | V ®,0 | X 11
Ne Bap. 11 12 13 14 15 16 17 18 19 20

Boruncnuts npegens! GyHKIUNA, HE TIONB3YsICh cpeacTBaMu TudPepeHInanbHOTO UC-
YHCIICHUS.

Ne [Ipenens
5x* _11x 42 1_x)(1,x® ~sin®(x .10
1) lim * ; 2) Iim( )L+ ); 3) lim (X+ );
. <z N7+x-3 o Bx* 8 10.x? —36 - 8
X 1-
o timl X1} 5 limxn(x  10)  Inx).
X—pt0 X+3 X—por
4%x* _9x, 2 [T_X" . 5x tg(x. 5
1) lim_—_— """ " 2) lim LR 3) IimM;
x 2 m_z Xyt 3\/1_)(3 X+5\/6+X—1
2 9x 1
_(9X 3y - ) 9 x
4) lim ;5 limxln— .
X—poe 5X_2 X—a0 8 X
3x* . 11x_4 C 3T _x_8x’ tg(x_5
y lim>"_* - 2) lim - 3) lim 19X -%) .
5 ot JBr X =2 xon 3X 42 52—\ x—1
8x 1
. (3X 9N - ] X 3
4) lim ;5 limxIn—.
Xyt Sx+1 X320 X 3
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[Ipenenst

3x* . 8x_3 T XX 4
1) lim___* 2 lim Y —" 77 - 3)li M

X—3—3 3 _ \/

X—yoo

6 —X Xy

4x 1
4) lim[ _—*
X—2

9x+5
5

4 [x—3 -1

“ _ X 5
) :5) limxln—.
Xt X 6

3x* . 5x_2
1)I|m—2)
2 2 [B¥x

Xy

5x .6
4) liml = *
5x -1

3
X X

lim X"~ T .3
e g4 1

2x2 1

—x— . X 7
j ; 5) limxIn—.

2
x+x_

lim—
x 0sin° 3x

X 8

3x* . 2x_1
1) lim——_*F

X——1

; 2) lim
J5+x -2 Xy

2x? . /X" _3
TNT — 73y im

%/m x—0

33X 2.1

4) lim +
x50\ 3X — 3

; 9)

X—por

limx(in(x 6)

arcsin(x y 2)

X2 + 2X

Inx ).

2% . 5x_3
D lim 7%= o lim

\/x‘+1+i/x°+1_3)

X—3—3

2x-3  *n

X

limx(In(x , 3) _

sin(3x* . X
L SNEX LX),

x>0 1 - C0S2X
In x).

o

+ X

Xy

2x -1

x3i/79_1

|m(05)” ; 3) lim

Xl
3

sin(1  2x)_
47 1

5 Iim(ZXJ“?’JX 5 limx(In(x 1 6 )_ Inx).

. 3x* _10x 4
1) lim

-3 3_./6 +X

4) lim( X +3
e\ X495

2x 3

3
12) lim(05) =

x2 \/‘4?"_1
: 3) lim

X—0

-5 limx(In(x  5)

X—pt0

tgx 4. sinx
JEia _a

In x).

10

- 3x?
1) lim

x 25423+ X

X2 3.5%6
4) lim| —*
ool X° -4

I sin(1 - x)_

2
:2) lim 275 3) lim

X—yco x 1

)

Ix -1
limx(in(x, 5)_

In x).

11

X .
- 3) lim

/SIN X

0 X+ 1— 1’

_Inx).
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No [Ipenenst
2x° X . Sin ¢gX _ X
1) lim X 4 9x_5, 2) lim 3 - 3) lim x-x.
o104 x-V5 e 2 - e X
12 2
32 _1\? _
4) lim — ; 5) limx(In(x = 4)_1In x).
ool 3xE -2 o
3x* _16x .5 2X _tgg_ /X
1) lim * > 2) lim ) ||mg‘_—*/—;
v 2_x—-1 o3y 4 1 3x2 4 x°  sinbx
13 X2 4 17)(2 .
2 lim _* - 5) I|mx(In(x+4)_Inx).
e % 41 oy
2x* . 5x_3 X, X .6 tg €x° x"
Dm0 nm— 3) lim &+
1 o3 T2+ x-3 o x+l <0 XL -sinx
5x
 lim _ ) 5y limx@n(x — 2) _ In x).
el A% — 1 o
22X 3x_2 . XA X sin(x* _ X
1) lim——_* -2 lim X 7 3) fim ¥;
15 SR S T X geX
s lim{ _2* ) s limx(In(x 2) Inx).
ool 2X + 6 o
2x* . x_1 [Ax" 1, x tg( x* o X
1) lim—= * 777 : 2) lim L) Iimu;
16 12 -J1-x oo [x2_5 x 0 x-8in3x
2x.5
Hlim( ) 25 limx(Inx_ In(x_6)).
X\ 3X 4 2 X0
2x* _11x .5 X 1_4x° sin® x
1) lim _+ : 2) lim + aic) T 11 | PR ;
17 X 5 \/_5_\/)( Xy i/x9+8 X O\/
x1.
a lim{ X+1) .5 Iimx(lnx_ln(x+6)).
oo\ BX — 2 x>
X
2x? 3x° 41 9"
1) lim . -) lim + 3) lim 2
18 *“JSX—M o =T PO X 1-1
_ 6x+3* _
4) lim :5) limx(Inx —In(x +6)).
X3 6X_l X—pt0
2x* _7x .3 X9 _x sin7 x
19 DIim—_ — "y im T Ty fim
*3 J3x -3 o X7 4 07 —Jx+49
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Ne IIpeneinsr

3x &

5 Iim(SXJ’l] 5 lim x(Inx _ In(x 4. 5)).

Xe| OX — 2 X
2X°_BXx42 . N tg6 X
1) IlmTJ_r;_Z) lim +—; 3) Iimg—;
20 N e <06 —/x+36
X 3=
Htim 2421 -5 limx(Inx— In(x — 4)).
X >0 5x_1 X—yo
3agaua 4

Howmep BapuanTa 3a1aum onpenensercsi C TOMOIIbIO TaOIHIILI MO epBOi OyKBEe UMe-

HU CTYJEHTA.
Tabnuna. Beibop HOMepa BapuaHTa

Byksa A b B r I | EEE | K3 | 1 K 7
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M | HIO| 04| 0 P,Y | CII | T, | VY | @0 | X, 1
Ne Bap. 11 12 13 14 15 16 17 18 19 20

HccnenoBath Ha HEMIPEPHIBHOCTD (DYHKIIMH, HAUTH TOUYKH Pa3pbiBa U ONPENETUTh UX
tun. [loctpouts cxemarnueckue rpadpuku QyHKIUH.

Ne DOyHKIUU
2 ;
X2_3X+2 X—4 JX 1 7‘30<X£*25
1 1) yz—;Z) Y= ; 3) y= ~X+2,0x<0;
X—2 X—4 1
3X, O< X<m.
2X , 5, X_0;
X2_1OX_|_9 ‘X+O,8‘ [ +r T <
2 )y=—— ;2)y= 73) y=¢2x+3,0<X<2;
X=9 x+0,8 1_7, 2< X<,

_X 41 _ e X<

X2_7X+12_ 5 y:‘2X+5‘

1 — ; ,3 =4 X 1, 0 X 21
3 )Y—X_4 X+ 5 )Y + < X<
4, 2< X< o0.
X, X 2
1) —X2+7X+6 2) ‘X_ ‘3) 4% + 4 ZO< S0
4 — ; = . = X y — X< ;
e R - A I
5, 0« X< oo.
X412, X<_1
5 y——— ;2 y= ;3) y=43x4+2, —1lax<O;
X-3 X+6

2, 0<X<oo.
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No DOyHKIUU
_Xﬂ _ x O
x? 8x 12 o<
6 Hy=— ;2)y= 2x 1,0 x 1;
X 2
3, 1 X < o0
3x,1, X~ 0;
X2_ X_|_1O Jz + <N
7 DNy= 5 ) y—Ix2,1, 0.x<1;
B 12x 1 Xeo.
2X 1;
X2_4X+3 [ o0 < <
8 1) y= ;2) Y= ) Y= x?_1, ~1laxc1;
4x .1, X.0;
X’ _6X18 x-7]. TmesTs
9 1) yz—,Z) y:—,g) y:\(X_._l),OSX(:l,
X—-4 X—7
4, 1 X< oo
X* _5x_6 ‘x 8‘ X +1 o0 <x<0;
Dy—_ — " T -yl 1:3)y_Jx, Ocx<l;
10 )y 5 )Y v )Y < X<
X+1, 1< X<oo.
X2, _ X< 0:
X’ ,6X, 8 x-9. U %
11 Dy=— "7 ;2)y=L__1;3) y=IXx4+2, O0cx<2
X+4 X_9
5, 2 X < oo
_x, x 0
12 1) X 8x 12 2) ‘X 10‘ ; 3) X Ooox< 3
yz? Y= x 10° y=1% ’
2X 1,3 X<
1_x%, _ X 1
1) X" 8x 12 2) ‘ZX 1{ ; 3) X 1, l.d;< 4,
s A T
X 1 4 X<oo.
X409 _peX 0
14 1)y:m;2) y:M;@y: & 52,0 x 5
X 3 3x 1
1, 5 X<oo.
2x 41, _ X<0;
x> _10x 4 16 x-3. thomesTs
15 1)y= 5 ,Z)Y=§—§q3)y: «-17,0cx<];

2, 1< X< o0,
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Ne DOyHKIUU
4 B .
X* +5X+6 ‘x_\/é‘ X495 -0 <X<0,
16 1)Y=—2;2)y: \/_,3))/ = 5, O<X<?2;
X —_
" X=3 X+1, 2<X<oo.
, Ax 1‘ 4X -1, _ 0 <« x<O0;
17 1)y:X+—5X+6;2)y:‘—+;3)y= X2—1,0<X§1;
X+2 M+l 0 1< X
, < AL 0.
: 4y 5 By _ 1 2X+3, —0<X<0;
X* — 4x— —4. S
18 1)y=—;2)y=u,3)y: «-37,0<x<1;
X+1 5x -1 4 #1<X
) S AL 0.
‘GX 1< 2X+2, —op < X< —1;
- +4.
19 1)y=m;2)y=—’3)y= X -1, —1<x<1;
x=3 ox+1 4 1<X<w
o 2 3‘ 0, —0<X<0;
? + 9.
20 1)y:X+—X;15;2)y=T3’3)y =:2X, 0<x<3;
xr " X +1,3< X< .

9.2.21IpumepHble 3aJaHUsI U3 0AHKA TECTOBBIX 3a1aHUI
BeramcmiTe OIMpeJelHTelTbh MaTPHIIBL

(2 -3 1)
M=|3 -6 5 ‘
5 -4 2
Kakoe H3 HIDKeCTeIVIONX BBIPAKEHHI ABIAETCA OMpe/] eTHTeTeM MATPHIBI A?
(ayy  ayy )
o NCTRR Y
Kakue U3 nepeunciaeHHBIX CBOWCTB ONpeaeJuTeIsl CpaBeaTuBbI?
1 2 3
Muropou wiemedta ¢y onpenemitend (0 4 5| apmaerca?
6 7 8
‘1 —1)
BBEIMHCTHTE OTpeIeTHTeTh MATPHIRI K = ‘ 3 4 -2
3 -2 4

%, &

26




-
(V]
(S

MHHOpPOM 371eMeHTa (I, onpenemrend (0 4 7| apmaerca?
1

5 6
2 3 1
MuHOpOM 371eMeHTa (I5; onpenemrend |0 4 7| apnderca?
1 5 6
1 3 2
BeramcimTe onpefgemHrens Matpmpl M =0 4 6
1 2 3
3 6 8
MHHOPOM 3TeMeHTa (4, ompexemmrend [/ 9 3| apmierca?

-
I~

1
Brraucrmre onpegemrems Matpipl M =10 1 6
1

3 3
7 6 8
MHHOpPOM 37eMeHTa (1, onpenenurens [/ 0 5| spnaerca?
4 3 6
2 3 4
BBMHCITHTE ONPETETHIE: (4 5 6
3701
2 3 4 1
BBMHCTHTE OTp eTeiTeh oot
271 2
1 2 3 7
2 81
BBIMHCTHTEL ONPETemHIe: 3 7 5
2 21
2 8 1 4
PBLMHCTHTE O eTeTHTE: i Z ? z
o1 2 3




= 71 2
906 2 1
BBMHCITHTE 0T e1eTHT e
2 5 4 B
1 2 5 3
5 701
BBIMHCTHTE OTPeIeHTeh @ 6 2
3 5 4
EEEI!
BBEIMHCTHTE OTpeJeHTeh 2 1 4
Ho3 2
73 1 5
BEMHCTHTE 0T eIeTHTeNh ¢ 148
53 2 6
1 2 3 4
251
BBMHCTHTE ONpeJeHTe 2 1 2
1 7
351 6
2 1 24 &
BEMHCIHTE 0T eIeTHTETb 31 7
2 3 3 2
2 4 5
BBEIMHCTHTE OTpeJeHTeTs 0 1 3
2 78
2 4 5 7
o1 = 2
BEMHCTHTE 0T e1eTHT e 5 7 g
o1 2 3
1 3 5
BBIMHCTHTE OTPeIeTHTeTh [5 6 7
1 &8 0

Jloka3aTh COBMECTHOCTh CUCTEMBI M PEIIUTh €€ (OTBETHI JOJIKHBI ObITh MPEICTABIICHBI
B BUJIC OOBIKHOBEHHBIX MAaKCUMAJIbHO COKPAIIEHHBIX HEMPaBUWIBHBIX IpO0ei):

5x; + 4x, —2x3 =7

x; +2x; —3x3=0

X +x;, —3x;=—1
Jloka3aTh COBMECTHOCTh CUCTEMBI M PEIIUTD €€ (OTBETHI JOJDKHBI OBITh MPEICTABICHBI
B BUJI¢ OOBIKHOBEHHBIX MAaKCUMAJIbHO COKPAILIEHHBIX HEMPABMIILHBIX APOOECH):
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3x; +4x, =7
X, +2x; +3x3; =6
X1 — X +tx3=1
JlokazaTh COBMECTHOCTh CUCTEMBI U PEIIUTH €€ (OTBETHI IOKHBI ObITh ITPEACTaBICHbI
B BUJI€ OOBIKHOBEHHBIX MaKCUMaJIbHO COKPAIEHHBIX HEMPaBUIIbHBIX IPOOEii):
4x; —3x, +x3 =7
X —2x;, —2x3 =3
3x; — x5 +2x3=—1
JlokazaTh COBMECTHOCTh CUCTEMBI U PEIIUTH €€ (OTBEThI TOKHBI OBITh ITPEACTaBICHbI
B BHJI€ OOBIKHOBEHHBIX MAKCUMAJIBHO COKPAIIIEHHBIX HEMPABWIHHBIX JPOOCH):
5x, +3x, =8
X, —Xx; +2x3 =0
3x; +x3 =4
JlokazaTh COBMECTHOCTh CUCTEMBI U PEIIUTh €€ (OTBEThI IOKHBI OBITh TIPEACTABICHbI
B BHJI€ OOBIKHOBEHHBIX MAKCUMAJIBHO COKPAIIIEHHBIX HEMPABWIHHBIX IPOOCH):
6x, + 5x, —2x3 = —4
3x; +4x, +2x3; =1
3x; —9x, = 11
JlokazaThb COBMECTHOCTh CUCTEMBI U PEIIUTh €€ (OTBETHI IOKHBI OBITh ITPEACTABICHbI
B BHJI€ OOBIKHOBEHHBIX MAKCUMAJIBHO COKPAIIICHHBIX HEMPABHIIBHBIX JIPOOCH):
4x; +2x5 +x3 =7
Xy — X +x3=1
Xy +x +x3=3
JlokazaThb COBMECTHOCTh CUCTEMBI M PEIIUTh €€ (OTBEThI JOJIKHBI OBITH MPEICTABIICHBI
B BHJI€ OOBIKHOBEHHBIX MAKCHMAJIBHO COKPAIIICHHBIX HEMPABHIIBHBIX IPOOCH):
X +X; —6x3=6
3x; — X, —6x3 =12
2x; +3x, +9x3; = 6
JlokazaThb COBMECTHOCTh CUCTEMBI M PEIIUTH €€ (OTBETHI IOKHBI OBITh IIPEACTABICHbI
B BHJI€ OOBIKHOBEHHBIX MAKCHMAJIBHO COKPAIIICHHBIX HEMPABMIIBHBIX JIPOOCH):
X1 +Xx; —6x3=6
3xy — X5 —6x3 =2
2x; +3x; +9x3; =6
JlokazaTb COBMECTHOCTh CUCTEMBI U PEIIUTH €€ (OTBETHI IOHKHBI OBITH IIPEACTABICHbI
B BHJI¢ OOBIKHOBEHHBIX MAKCHMAJIbHO COKPAIIICHHBIX HEMPABUIBHBIX IPOOCi):
2x, +2x, = 4
3x; —2x3 =1
1+ 2.7'(.'2 + 3X3 =6
Jloka3aTh COBMECTHOCTh CUCTEMBI M PEIIUTh €€ (OTBETHI JOJIKHBI ObITh MPEICTABIICHBI
B BUJIC OOBIKHOBEHHBIX MAaKCUMAJIbHO COKPAILIEHHBIX HEMPABWILHBIX ApO0Oei):
2x; —3x, +3x3 =3
6x; +9x; —2x3; = —4
10x; + 3x; —3x3 = 3
Jloka3aTh COBMECTHOCTh CUCTEMBI M PEIIUTh €€ (OTBETHI JOJDKHBI OBITh MPEICTABIICHBI
B BUJIC OOBIKHOBEHHBIX MAaKCUMAJIbHO COKPAILIEHHBIX HEMPABMIILHBIX APOOCH):
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5x, —2x, = 3

Tx; +4x; =11

2x; +5x3; =7
JlokazaTh COBMECTHOCTh CUCTEMBI U PEIIUTH €€ (OTBETHI IOKHBI ObITh TPEACTaBICHbI
B BUJI€ OOBIKHOBEHHBIX MaKCUMaJIbHO COKPAIIEHHBIX HEMPABUIBHBIX IPOOEii):

3x; —2x, = 2

x; +4x3; =10

6x, —3x; =6
JlokazaTh COBMECTHOCTh CUCTEMBI U PEIIUTH €€ (OTBETHI IOKHBI OBITh TIPEACTaBICHbI
B BHJI€ OOBIKHOBEHHBIX MAKCUMAJIBHO COKPAIIIEHHBIX HEMPABWIBHBIX JPOOEH):

2x; —x, —6x3 = —1

Xy —2x, —4x3 =75

Xy — Xy + 2x3 = —8
JlokazaThb COBMECTHOCTh CUCTEMBI U PEIIUTh €€ (OTBEThI IOJKHBI OBITH MPEICTABIICHBI
B BHJI€ OOBIKHOBEHHBIX MAKCUMAJIBHO COKPAIIIEHHBIX HEMPABWIHHBIX JPOOCH):

2x; +x, =5

x; +3x3 =16

5x;, —x3; =10
JlokazaTh COBMECTHOCTh CUCTEMBI U PEIIUTH €€ (OTBETHI IOJKHBI OBITh TTPEACTABICHbI
B BHJI€ OOBIKHOBEHHBIX MAKCUMAJIBHO COKPAIIICHHBIX HEMPABHIIBHBIX JPOOCH):

6x; +8x, +x3 = —8

3x; +4x;, +x3 = -3

3x; + 5x, +3x3 = —6
JlokazaThb COBMECTHOCTh CUCTEMBI U PEIIUTH €€ (OTBETHI IOHKHBI OBITH ITPEACTaBICHbI
B BHJI€ OOBIKHOBEHHBIX MAKCHUMAJIBHO COKPAIIICHHBIX HEMPABIIIBHBIX IPOOCH):

3x; +4x, +2x; =8

2x; —4x, —3x3 = —1

X, +5x,+x3=0

Ecnu matpuiel A u B MOKHO YMHOKaTh, CII€IYET JIU U3 ATOTO, YTO UX MOXHO CKJa-
JIBIBATH?
Ecnu matpunsl A 1 B MOKHO CKJIaJIbIBaTh, CJAEAYET JIM U3 3TOTO, UTO KX MOKHO
YMHOKaTh?
MOXHO JI1 YMHOXUTh KBaJpaTHYIO MATPUILy Ha HEKBAIPATHYIO?
MoskeT 1 Ipou3BeICHIE HEKBAIPATHBIX MATPHUIL ObITh KBaIPAaTHOU MaTPUIIEH ?

MOTIVT TH COBMAIaTs A H AT?

Bepuo 10 paeeHcTEO (A+B)T= AT+B1?

Kak prirmaaaT MatpHma (AT 2

Bepuo 10 paeeHcTBo (ATE)(A-E)=A-E?
BepHo 1H paBeHCTBO (A+E)=A+2A+E?

BepHo 10 paeeHcTEO (ATB)(A-B)=A-B-?
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Bepso 1H paBeHcTEO (ATB)=A+2AB+B-?

MoryT /i ObITh SKBHBATTEHTHBIMH MATPHLIBI C PaIMHBIM KOIITIeCTBOM CTPOK?
Tlog meficTBHeM cHibl  F={-3, 1, 5} MaTepHansHad TOUKa
Tiep eMecTinachk 13 Toukd A (-3, 1, 5) B Touky B (1, -1, 3). BRIUHCIHTE
padoTy CHIIBL F .

Tlon mefictBHeM c¢Hibl  #={2, -1, -2} MaTepHalbHai ToUKa
Tiep eMecTinachk 13 Toukd A (-1, 0, 3) B Touky B (2, -1, 1). BeIUHCIHTE
paboTy cHmBI 7.

Tlog mefictBHeM cHibl F={2, -1, 3} MaTepHanbHad TOUKa
Tiep eMecTinack H3 ToukH A (1, 0, -2) B Touky B (-2, 3. 1). BRIUHCIHTE
padoTy CHIIBL F .

Tlop meficTBHeM cHIbl #={2, 0, 3} MaTepHallbHaA TOUKA I1ep EMECTHIACE
13 Toukd A (1, 2, -1) B Touky B (3. 1. -2). BeruHciIHuTh paGoTy CHIBI F .
TTon meficTBHEM CHIBI 7—={2, 4, 6} MaTepHaIbHaA TOUKa I1ep eMeCTILIACh
113 Toukd A (2. 2. 3) B Touky B (5. 4., 2). BeIuHcHTE paboTy CHIBL F.
Iloq meiicTBHeM ¢l F={2, -3, -1} MaTepuajpHad TOUKA
TepeMecTHIack M3 Toukd A (2, -2, 1) B Touky B (7, -3, 1). BRIUHCIHTE
padoTy CHIBI F .

Tlon mefictBHeM c¢Hibl  #={2, -3, -1} MaTepHalbHai ToUKa
Tiep eMecTinachk 13 Toukd A (-1, 2, 3) B Touky B (3, 1. 2). BEIUHCIHTE
padoTy CHIIBL F .

Tlon mefictBHeM c¢Hibl  #={2, -1, -3} MaTepHalIbHai ToUKa
Tiep eMecTinack H3 ToukH A (3, -2, 1) B Touky B (5, -3, -2). BRIUHCIHTE
paboTy cHmbI .

Tlon peficTBHEM c¢HiBbI  F={-2, 0, 3} MaTepHaipHai ToUKa
Tiep eMecTinachk H3 ToukH A (1, 2, -3) B Touky B (-2, 5, 7). BRIUHCIHTE
padoTy CHIIBL F .

Iloq pefictBHem ¢l F={1, -5, 1} MaTepHalbHaiA TOUKA
repeMecTHIack 13 ToukH A0, 2, -1) B Touky B(5, 1. 3). Beiunciaute
padoTy CHIBI F .

Tlog mefictBHeM cHibl F={2, -1, 3} MaTepHanbHad TOUKa
Tiep emecTinack 13 Toukd A(-2, 0, 5) B Touky B(l, -3, 6). BeIUHCIHTE
padoTy CHIIBL F .

Tlog pgefictBHeM cHBI  F={3, -5, 1} MaTepHanpHad TOUKa
Tiep emecTinack H3 ToukH A (0, -3, 2) B Touky B (5, -5, 3). BRIUHCIHTE
padoTy CHIIBL F .

JaHbl BekTopbl a={0, -3, 6}: b={3. -6, 2}. Haitm: H
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JlaHb1 BekTOpbl a={2, -2, 2}; b={3. 0, -4}. Haitmix H
JaHb! BexTopbl a={2. -2, -2} h={2. 3. -6} Haiitu H
JaHb! BekTopel a={2.-3.1}: b={-2. 6. 3}. Haitm H
JaHbl BeKTopbl a={3. 1, -1}: 5={3. 0. 4}. Haitm 4.
JlaHbl BeKTOpBI ¢ ={3, -1, 4}; b={-3, 0, 4}. Haitm |a|.

MaHbI BeKTOPBL a={2.-1.3Y: b={-2.3.6). Haiim |d.
I

JaHe! BekTOpel a={2, 3,4}, b={-6, -2, 3}. Hatit |a|.
Kovmnanapus: mi éexmopst @ =-31 +12j +6k,

b=27 +3j-4k, c=-1 +3j+2k?

Haitimnit cmemtantoe npozeeoeHtie 6eKinopoe
a=(-3,12,6), b=¢23,-4), ¢(-1,3,2)

Hatin eeximoproe npouzeedentie eexinopoe a=-21 + Jj -

e

bt

r, b=3i -F.
Kovmnanapus: mi eexmopwt a=(1,-2,0), b=(1,1.4), ©=(3.-3,4)?
Hatinmi cmentdnHoe npoti3eeoeHtie 6eKilopoe
a=i-2j, b=i +j+4k, c=37 -3j+4k.
Hattin éexmopHoe npotzeeoeHtie 6eKinopoe
a=2i +3j+5k, b=i +2j+k
Kommnanapust mi eexmopst @ =(1,0,.2), b=(3-1.4), =(1-1,0)?
Hatiimi cmenutdanHoe npotizeecertie 6exilopoe
a=i +2k, b=37-j+4k, c=i-j
Kax 0B6osHauaemes 6eKmopHoe npotizéedettle 6eKinopoe @ i b ?
Haitinni eexmoproe npolizeedentie €eKinopoe
a=3i-5j+3k: b= +2j-5k
Konmnanapust mu eexmopst @=(1,0.2), b=(3.-1.4), ¢=(1-1,0)?

10. Odpa3oBaTejibHbIE TEXHOJIOTHH U METOAUYECKHE YKA3AHUS 1O OCBOe-
HHUIO TMCHUIIMHBI (Y4eOHOr 0 Kypca)

PeanuzyeTcs ¢ npuMeHEHHEM AUCTAHIIUOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUH B
pamMkax nmpoekra «PocauctanTy.

CamocTosTenbHasi paboTa CTyACHTOB MPEyCMAaTPUBAET BHITIOJTHEHUE IBYX KOH-

TPOJIBHBIX PadoT (3a7aHuii, MPOBEPSAEMBIX BPYUHYI0), COCTaBICHHBIX U3 3aJay MO Te-
MaM Kypca, 0JJHOM J1abopaTOpHOM pabOThl U1 UTOTOBOTO TECTA MO KYpCY.
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11. YueOHO-MeTOAMYecKOe U MHPOPMAIHOHHOE O0ecTieYeHHe TUCIUIIMHBI
(y4yeOHOro Kypca)

11.1. Ob6s13aTesibHAA JIUTEpPATYpPa

Bbubauorpaguyeckoe onucanue

Tun (yueOHuk, yuedHoe
nocooue, yaeoHo-
MeToaHu4YecKoe mocooue,
NPAKTHKYM H 1p.)

KoaunuecTtBo B
oMOJIMOTEeKE

Yepuenxo B. /1.

Bricmiass mMaremaTHKa B TpHUMEpax W 3ajadax
[DnexTponnbiit pecype] : yueb.mocodbue. B 3 T
T. 1 / B. JI. Yepnenko. - Cankr-IlerepOypr :
[TomuTexnuka, 2016. - 713 c. - (YuebHoe moco-
oue ms By30B). - ISBN 978-5-7325-1104-8.

YuebHoOe nmocoodue

3BC
"IPRbooks"

Yepuenko B. /1.
Bricmiass mMaremMaTHKa B TpHUMEpax W 3ajadax
[OnexTponHbIit pecype] : ydeb.mocodbue. B 3 T
T. 2 / B. JI. Yepnenko. - Cankr-IlerepOypr :
[Tomurexnanka, 2016. - 569 c. - (YuebHOE mOCO-
oue ms By30B). - ISBN 978-5-7325-1105-5.

YyebHoO€e mocoodue

OBC
"IPRbooks"

Yepuenko B. /1.
Briciias mareMaTHKa B npuMepax " 3aJadax
[DnexTponHbIii pecype] : ydueb.mocodue. B 3 T
T. 3 / B. JI. Uepnenko. - Cankr-IlerepOypr :
[TomuTexnuka, 2016. - 510 c. - (YuebHoe moco-
6ue uis By30B). - ISBN 978-5-7325-1106-2.

YyebHOE mocodue

OBC
"IPRbooks"

Ky3neuos, Jl. A.
COOpHMK 3aJaHUi TIO BBICHIEH MAaTEMaTHKE
[OnexTpoHHBIA pecypc]| : TUMOBBIE PACUYETHI |
yaeoHnoe rnmocodue / JI. A. Ky3nenos. - U3xa. 13-¢,
ctep. - Cankr-IlerepOypr : Jlans, 2015. - 240 c. ;
ni. - (YueOuuku i By30B.CreruanbHas JTUTE
patypa). - ISBN 978-5-8114-0574-9.

YyebHoe rocodue

ObC "Jlanp"

Kapnaaxkos B. b.
COOpHHK 3a/1a4 O BBICIICH MaTeMaTHKE [ DJIeK-
TpouHsbIil pecypc] . U. 1/ B. b. Kapnaxos, I1. L
Komo6oB, A. M. Pamenckuii. - HoBocuOupck |
CUBCTPUH, 2015. - 85 c. - ISBN 978-5-7795-

0730-1.

3agauHUK

OBC
"IPRbooks"

COT'JTACOBAHO

Jupexrop Hay4HOI OMOIHOTEKN

A.M. Acaesa

« » 20 T.

(1100nuUcs) (1.0 Damunis)
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11.2. JlomoJiHMTEJbHAS JTUTEPATYPA U yUeOHbIe MaTepHAJIbI (AyAHO-, BU-
aeonocoous u ap.)

- (o HayyHO#1 Oubamorexku TI'Y:

Tun (y4eOHuk,
yueOHoe mocodue,
yueOHo-

Cankr-IletepOypr : Jlans, 2017. - 300 c. : wum
(YaeOuuku nmst By30B.CrienuanbHas TUTEPATYPA).

ISBN 978-5-8114-2717-8.

No KoaudecTBO B
i Bbubanorpadguyeckoe onucanue MeTofieckoe moco-| o o
O0ue, NPAKTHKYM,
ayJamo-, BUIe0Ioco-
ous u ap.)
Boesonun B. B.
JluneitHas anrebpa : yde6.mocodue / B. B. Boesof-
1 fH. - W3n. 4-e, crep. - Cankr-IlerepOypr : JlaHY' VyeGroe mocoGue o5
2008. - 400 c. : un. - (JIyumue kiaccuveckue yueor-
Hukn.Matematuka). - [Ipenm. ykas.: ¢. 397-400. |-
ISBN 978-5-8114-0671-5.
I'opaau b. A.
Jluneiinas anre6pa U aHAJIMTUYECKAsi TEOMETPHU 1
2 [DnexkTponnsblit pecypc] : yuebnuk / b. A. I'opnau. [ VyeGHHK SEC "ams"

11.3. Ilepeyennb pecypcoB HHGPOPMALMOHHO-TEJTEKOMMYHUKAIIMOHHOM CeTH

"Unrepuer"
1. http://www.mathprofi.ru/matematika dlya chainikov.html

2. http://www.mathprofi.ru/
3. http://function-x.ru/
4. http://www.matburo.ru/mart sub.php?p=art matanall

11.4. TlepeyeHb NPOrPpaMMHOI0 00ecrieYeHUs

Ne HaumeHoBaHue Kosn4ecTBo iuneH- | PekBU3HUTHI 10roBopa (1aTta, HOMep, CPOK
n/n 110 3Mii JeiicTBUA)

1 Windows 1398 OeccpouHas

2 Office Standart 1398 OeccpouHas
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http://www.mathprofi.ru/matematika_dlya_chainikov.html
http://www.mathprofi.ru/
http://function-x.ru/
http://www.matburo.ru/mart_sub.php?p=art_matanall

11.5. Onucanue maTepuajibHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM /151 OCY-
LIECTBJICHHSI 00Pa30BaTEIbLHOIO MPoLecca Mo AMCHUILVIUHE (MOAYJII0)

HanmenoBanue 000pyno-

o o~
dakTHyecKuii S o X
BAHHBIX Y4eOHbIX KaOuHe- .~ |2 3
N ajapec y4eOHBIX 2 |5 =
Ne | ToB, 1abopaTopmii, MacTep- IlepeyeHb OCHOBHOIO KABHHCTOR. 14 518 %5
n/n CKMX M JIP. 00bEKTOB /sl o0opynoBaHus S =1 E = ;
Oopartopuii, Ma- S |k 8
NpOBeIeHUsI MPAKTHYECKUX 5 |8 &
. CTEPCKUX H Jp. = |z =
U J1a00PATOPHBIX 3aHATHI
. | 445020  Camap-
DKpaH  TeJIeBU3MOHHBIM,
IApMa, TPOKEKTOP Ha cKad 001acTs, T.
’ Tonbsitn,  Llen-
IITATHBE.CTON  TPeNofa- | o ol
1 Aynutopus BeOKOH(pepeHIIMI | BaTeIbCKUI, CTYN Mperno- P p > 1171 1
JaBarenbCkuii, TpaHcna benopycckas,
paHT-nepeTﬂm’Ka cu- 16B, 8 orax,
o ’ VYJIK-807.
CTEMHBIHN OJIOK.
Kommnerorepnsiii knacc. Ilo-
MEIIEHUE JIJISi CaMOCTOSITEIb-
HOHM paloThl. YueOHas aymau-
TOPHS JJIs TIPOBEJICHUS 3aHs-
PYGL UL TIPOBEA 445020  Camap-
THH  CEMHHApPCKOTO  THIIA.
VYyebOHas aynutopus Ui Kyp- ckad OONAcTe, T.
Y p yp N Tonpsttn, Ilen-
COBOTO npoektupoBanus | CTON yYEeHHUYECKUH, CTYIL, . o
TpaJIbHBII  paiioH,
2 | (BemmosHEeHHs KypcoBbix pa- | [IK ¢ BbIxogoM B ceTb 84,8 | 16
060T). VYueOHas ayauTOpUs | UHTEPHET ya1. benopycekas,
' YAUTOP 14, 4 sra, T-
JUI TIPOBEIECHUS TPYIIIOBBIX 401

Y WHIUBHUIYAJIbHBIX KOHCYJIb-
Tanui. YuyeOHas ayauTopus
JUTSL TIPOBEJICHUST 3aHATHH Te-
KYIIIETO KOHTPOJISI U TIPOMeE-
YKYTOUHOU aTTeCTAIHH.
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AHHOTALIUA
AUCUMILNIUHBI (Y4e0HOI0 Kypca)
b1.5.06.02 BBHICIINAA MATEMATHKA 2

(MHzAEKC ¥ HAaMMEHOBaHMUE AVCIUIUINHEI (Yy4eOHOro Kypca))

1. Heab u 32124 U3y4YeHUs JUCHUILIMHBI (Y4e0HOI 0 Kypca)

Ileab — MOArOTOBKA CHEIUATMCTOB, CIIOCOOHBIX: KOJMYECTBEHHO OIEHUBATh
CUTYalluH, BO3HUKAIOUIUE B Mpoliecce NpodhecCUOHANbHOU AESTENbHOCTH; HOpMYIIH-
pOBaTh MaTeMaTHYECKUE MOJICTU TEXHOJOTHYECKUX MPOIECCOB U HAXOAUTh UX pelie-
HUS aQHAJUTUYECKUMHU METOJIaMH WJIM Ha OCHOBE BBIYMCIIMTEIILHOTO SKCIEPUMEHTA;
IPOBOJIUTH KOJUYECTBEHHOE MPOTHO3UPOBAHKUE PE3YIBTATOB JACATEILHOCTH JIJISI TIOUC-
Ka ONTUMAJIbHBIX PEIICHUH U CIIOCOOOB MX peannu3aluu.

3apaum:
1. CdopmupoBath y cTyaeHTa 0a3y 3HAHUW MO MaTeMaTUKE, HEOOXOAUMYIO st
YCBOEHUS €CTECTBEHHOHAYUYHBIX, OOIICTEXHUYECKUX M CHEIUAJbHBIX JUCIUIUIUNH U
JUTSL pEIIeHUS 3a/1a4 B 00J1aCTH TEXHUKHU, CBSI3aHHOW ¢ MpodeccuoHanbHol cepoil.
2. Hayuuth cTyaeHTa MaTeMaTHYECKUM METOJaM PEIICHUs 3a/1a4.
3. [TpogeMOHCTpUPOBATh CTYJECHTAM Ha MpPUMEpax HMCIOIb30BAHUE MaTeMaTHye-
CKUX MOHATUNA U METOJOB JIJISl PEIICHUs 33aJ1a4 B 00JIaCTU TEXHUKH, CBSI3aHHOM C IPO-
deccueil.
4, Pa3BuBaTh y CTy/IEHTOB YMEHUE CaMOCTOSITENIbHO PACIIUPATh U YIIyOJIsiTh Ma-
TEMaTUYECKUE 3HAHUA.

2. MecTo nucumiuinnel (yuedHoro kypcea) B crpykrype OIIOII BO

Jlannas nucruiuimHa (yueOHbIM Kypc) OoTHOCHUTCS K bioky 1 «JIucCIUIInHbBI
(Morysin)y» (0a30Bas 4YacTh).

JlucuuiuinHel, yaeOHbIe KypChl, HA OCBOGHUU KOTOPBIX 0a3upyeTcs AaHHAs JTUC-
rurinHa (yaeOHbIN Kypc) — Beiciias maTemaTtuka 1.

Jucturuinael, y4eOHbIE KYpCHI, JJII KOTOPBIX HEOOXOIWMBI 3HAHUS, YMEHUS,
HABBIKU, TIPUOOpETaeMble B pe3yJbTaTe HM3yUYCHUS JAHHOW JUCHUIUIHHBI (Y4eOHOTO
Kypca) — Beiciias mateMatuka - 3, @usuka, Teopernueckas MexaHuka, ConpoTusie-
HUE MaTepHasioB, JKOHOMHUKA, CTpouTeabHAs MEXaHUKA, MPOPECCUOHATLHBIE JIUCIIH -
IUTUHBIL.
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3. Ili1annpyeMble pe3yJbTaThl 00y4YeHHUs N0 JUCHUILIMHE (YdeOHOMY KypCy),
COOTHECEHHbIE¢ C INIAHMPYEMbBIMH pe3yJbTaTAMHU OCBOCHHMS 00pa3oBaTeJbHOH

NPOrpamMmabl

®opmupyemMble U KOHTPOJIHpYeMble
KOMIIeTeHIIUH

I[Inanupyemble pe3yabTaTbl 00y4eHUs

CIIOCOOHOCTh y4acTBOBAaTh B Pa3pabOTKe
000OIIEHHBIX BAapUAHTOB PEUICHUS IIPO-
0J1eM, CBSI3aHHBIX C MAIIMHOCTPOUTEINIHHBIA
MU IPOHM3BOJCTBAMH, BBIOOpPE ONTHMAIIb-
HBIX BAPHAHTOB MPOTHO3UPYEMBIX MOCIIE]I-
CTBHH pCIICHHs Ha OCHOBE WX aHAaJIH33

(OTIK-4).

3HATD: MAaTEMaTUYCCKYIO CUMBOJIMKY JJId BBIPAXKCHUS KO-
IMTMYECTBEHHBIX U KAUECTBEHHBIX OTHOIIIEHUI 00BEKTOB.

YMeThb: HCHOJIB30BaTh MAaTEMATUYECKYIO CHUMBOJIMKY IS
BBIPKCHUST KOJTUYECTBEHHBIX U KAYECTBEHHBIX OTHOIICHHH
00BEKTOB, MaTEMATUYECKUI amnmapaT AJisi ONHMCaHUs, aHa-
M3a, TEOPETUUECKOTO U IKCIEPUMEHTAIBHOIO HCCIIEI0Ba-
HUS 1 MOJISTUPOBAHUS (U3UUECKUX U XUMHUYECKUX CUCTEM,
SIBJIGHUH U MPOIIECCOB, UCTIOIb30BAHMS B 00YUEHUHU U IIPO-
(dbeccuoHaIbHOM IeATeTLHOCTH.

Baagerb: MareMaTH4eCKON CUMBOJMKOM JUISI BBIPAKEHMS
KOJIMYECTBEHHBIX M KaueCTBEHHBIX OTHOIIEHUH OOBEKTOB,
MaTeMaTHYECKUM ammnapaToM JUis ONHUCaHUs, aHaJIu3a, TEO-
PETUYECKOTO U AKCHEPUMEHTAIBHOIO HCCIIEOBAHUS U MO-
NeNMpoBaHus GU3NYECKUX U XUMHUYECKUX CHUCTEM, SIBJICHUH
1 TIPOIIECCOB, UCIIOJIH30BAHUS B 00yUeHUHN U MPOeCcCHo-
HAJILHOU NEITENbHOCTH

CIIOCOOHOCTh TIPUMEHSTH CITIOCOOBI PAITHO-
HAJIBHOTO HWCIIOJIB30BaHUSI HEOOXOIMMBIX
BHJIOB PECYpPCOB B MAaITUHOCTPOUTEITHHBIX
MPOU3BOJICTBAX BBIOMPATh OCHOBHBIE W
BCIIOMOTATEJIBHBIC MaTePUANIbl JUISI H3TO-
TOBJICHUSI M3JICNIMH CIIOCOOBI pean3alliy

3HATh: aHATUTUYECKUE U YUCICHHbBIE METO/IbI IPU pa3pa-
0O0TKE MaTeMaTUYECKHX MOJIEIe OCHOBHBIX TEXHOJIOTHYE-
CKHX MPOIIECCOB.

YMeTh: IPUMEHATh CHOCOOBI pealn3aliii OCHOBHBIX TEX-
HOJIOTUYECKUX MPOILIECCOB, AHATUTUYECKHE U UHCIICHHBIQ
METO/IbI IPU pa3pabOTKe UX MaTEMaTHUYECKUX MO/IENIEH.

OCHOBHBIX TEXHOJIOTHYECKHUX IIPOLECCOB,
AHAIIUTUYCCKUEC W YUCIICHHBIC MCTOABI IIPH
pa3pa60TI<e X MaTE€MaTH4YCCKHUX MOHeHCﬁ,
a TaAaK)XKE COBPCMCEHHBIEC METO/IbL pa3pa60TKI/1
MaJIOOTXOJHbIX, 3HCpFOC6CpCFaI-OH_II/IX H
OKOJIOTHYCCKHU YHMCThIX MAlllMHOCTPOHU-

BJIaIIeTbZ crocodamu peain3ani OCHOBHBIX TEXHOJIOTHA
UCCKUX IPOLUECCOB, aHATUTUYCCKUC W YHUCIICHHBIC METO/b]
pu paspa60T1<e X MaTEMAaTHYCCKUX MO,I[CJIeﬁ.

TenbHbIX TexHoormi (ITK-1).

TemaTHveckoe comepxxaHue y4eOHOro Kypca

Paznen, moaynp

[Toapaznen, Tema

[IpousBoaHas GyHKIMI
OJIHOY IIEPEMEHHON

. lloHsiTHE TIPOU3BOHOM.

. Mexannyeckuil CMbICIT IPOU3BOAHOMN
. [IpumeHenune npon3BoHOM

. [Ipunoxenune nporus3BoIHON

Heonpenenennslii unTE-
rpan

. IlepBooOpa3Has 1 HeoNpeAETCHHbI HHTETPAL.
WHuTerpupoBanue paroHaIbHBIX (QYHKIMHA.

. IaTerpupoBanne TpUroHOMETPUYECKUX (PYHKIUI.
. IaTerpupoBanme nppaoHaIbHBIX (YHKIIHA.

OrnpeneneHHbIN UHTE-
rpan

1
2
3
4
1
2.
3
4
1
2
3

. [loHsiTHE MHTErPaTBbHON CYMMBI M OIIPENIEIIEHHOTO UHTETpala.
. HecoOGcTBeHHbIH nHTErpas.
. [Ipunoxenue onpeaeneHHOro MHTErpaa.
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Hupdepennmansuoe uc- (1. Moustue (YHKIIHM HECKOJIBbKUX MTEPEMEHHBIX

4uCIeHUue (QYHKIUM He- |2, YacTHbIE IPOU3BOAHBIE QYHKIIUKM HECKOJIBKUX TIEPEMEHHBIX.
CKOJIbKUX mepeMeHHo# (3. ITomublil qupdepennman GyHKINH HECKOIBKUX IEPEMEHHOM, €ro M-
[10JIb30BAaHKE B IPUOIMKEHHBIX BBIYUCICHUAX

4.KacarenpHas IUIOCKOCTh U HOPMaJjlb K IOBEPXHOCTH.

5. DKCTpEeMyMBbI (QYHKITMH HECKOJIBKHX ITEPEMEHHBIX.

OO0wmas Tpy10eMKOCTh JUCHMILVIUHBI (YueOHOro kypca) - 5 3ET.

Pa3zpa6oTunk mporpamMmsi:

aCCUCTEHT C.I'. EmenbsHOBa

(OonarcHocmy, yuenoe 36anue, cnenenb) (noonucw) (U.0. Pamunus)
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4. CTpyKTYypa ¥ coJep:kaHue JUCHUILUIUHBI (Y4eOHOro Kypca)_Boiciiasi MmaTtemaTuka 2
(HaMMeHOBaHUE AUCIUILTAHBI (Y4eOHOT0 Kypca))

CemecTp n3zydeHus 2

Paznen, Tloapasnes, Tema Bujb1 yueoHoit padoThI Heo6xoxumble DopMmbI Pexomenny-
MOAYJIb KonrakTHas padora CaMocTosiTeIbHast padoTa MaTepHaIbHO- TEKYILEero eMasi JInTe-
(B yacax) TeXHHYeCcKHe KOHTPOJIs parypa (Ne)
BCEro , ®opMbI IPOBEAEHHS JIEKIHIA, J1a- (opMBbI opranusanun pecypebl (HaumeHo-
, & = 00paTOPHBIX, NPAKTHYECKHUX 3aHs- €aMoCTOSITeJIbHOM BaHHe oue-
= & éi_a E g| Tnii, MeToxbI 00yYeHHsl, peaansy- <] paboTbI HOYHOro
g = = B o 2 01He NPUMEeHsieMYI0 00pa3oBa- § cpeacTsa)
% gz 28 = £ TeJIbHYI0 T€XHOJIOTHIO =
= | g = g«
= = @
Jduddepen- | Ilpoussonnas ¢yHkuun u ee 3 3 Aynuo-/Buneo- nekuuu 3ieKTpoHHo- | 38 | CamocrosTtenbHoe usydenne | LMS-cuctema Ha 2-5
nHajJbHOe reoMeTpuuecKiid cMmbici. [lpaBu- ro y4eOHHKa C KOHCyJbTauueil mpe- MaTepHaioB 9JIeKTpoHHOro | ocHoBe Moodle, Kom-
ucuncienne | ya qupdepeHIUpPOBAHUS CYMMBI, nonasaTesst Ha Gopyme. Brimonnenue y4eOHHMKA C pa3leneHHeM Ha | mpioTep JnbO IUIaH-
ynknuun NPON3BENICHNs, YAaCTHOTO (yHK- NPAaKTHYECKUX 3aJaHuil ¢ KOHCYIbTa- JIEKIIMH U ¢ TECTaMH ISl caMo- | IeT 1Mo cMapTdoH
O/IHO¥i Te- Ui, ciaoxHod QyHKIMH, 00- nuei mpenonaBaTtens Ha Qopyme u KOHTPOJS MO KaXJON JIEeKIMH,
peMeHHOi patHolt ¢pyHkiuu. IIpon3BoaHbIe 4epe3 KOMMEHTAPHHU B 33JaHHAX aHaJU3 MOBENEHUs 00ydyayIuX-
OCHOBHBIX 3JI€MEHTApHBIX (YHK- ca npu nomomu LRS-cucremsr
uuii. Jludpepenuman GyHKuum. u Experience API, anamus Tte-
Heonpene- ITeppoobpasnas. Heonpenenen- | 3 3 Bebunap Ha  oHmalH-Tuiomaake, | 38 | kymed  ycmeBaemoctd  npu | LMS-cucrema Ha 2-5
JIEHHBIH Hblii MHTErpal M €ro CBOHCTBA. JUCKyCCHs B yate BeOMHapa. Ayauo- nomou bPC-peiitunra ocHose Moodle, xom-
HHTErpaj Tabnuia HeonpeneNeHHbIX UHTE- /BUI€O- JIEKIMHU 3JIEKTPOHHOIrO y4el- nploTep MO0 MaH-
rpajgoB. MeToibl HMHTErpHpoOBa- HUKa C KOHCYJbTallUeH IpenojaBaTe- weT b0 cMapThoH 3amanus 1-6,
HHUS 3aMEHOM NEPEMEHHOH M 1o 1 Ha (opyme. BrinonHeHne npakTu- npoBepsie-
yacTaMm. VHTerpupoBaHue pauu- YECKMX 3aJaHuil ¢ KOHCYJbTaIHen MBbI€ BpYyY-
OHAJIBHBIX (QyHKIMH nperniofaBartenst Ha Qopyme u yepes HYIO, TIPO-
KOMMEHTAapHH B 3aJaHUIX MEXYyTOYHbIE
Omnpenenen- | OnpenencHHbIA HHTErpanm kKak | 3 3 Aynno-/Buaeo- Jnekuuu 3nmekTpoHHo- | 38 | CamocrositensHoe — m3ydenue | LMS-cucrema Ha TecThil-5, 2-5
HbIi HHTe- NIPEEIl HHTETPATIbHBIX CYyMM, €r0 ro y4yeOHHKAa C KOHCYJIbTAUeH IIpe- MaTepuanoB 3JIeKTpoHHOro | ocHoBe Moodle, Kom- UTOTOBBI’
rpai cpoiictBa. Popmyna HeroToHa- nozjasatess Ha ¢popyme. Bemonnenne y4eOHHKa C pa3leneHHeM Ha | MploTep OO IIIaH- TECT
JleitOnuna. Ilpunoxenust omnpe- MPAKTUYECKUX 3aJaHUH C KOHCYJIbTa- JIEKLIUH U C TeCTaMM AJsL caMo- | et Jinbo cMapTdhoH
JIETICHHOT O HHTETpaia nueif npenogasarest Ha GpopyMe U KOHTPOJS IO KAKIOU JIEKIHH,
yepe3 KOMMEHTApUH B 3aJaHUIX aHAJIN3 HOBENCHUS 00ydJayIuX-
Muddepen- | OyHKIMM HECKONBKUX IEPEMEH- 3 3 Bebunap Ha  owumaiin-muomanke, | 38 | ca mpum momomu LRS-cmcremsr | LMS-cucrema Ha 2-5
nuajgbHOe wpix. OOmacts  ompenesenus, JMCKyCCHsl B yaTe BeOMHapa. Ayauo- u Experience API, anamus Te- | ocmoBe Moodle, Kom-
HCYMCAeHHe | Ipenes, HempephBHOCTh. Yact- /BUICO- JEKIUH JIEKTPOHHOIO yded- Kylmled  yCIEeBa€MOCTH  MPH | mploTep JMOO IUIaH-
yHknuu Hple  MpPOM3BOAHBIE.  YacTHBIE HHKa C KOHCYJbTallMel mpernojaBaTe- nomon BPC-pefitnara et oo cMapThoH
HECKOJIbKHX | TIPOM3BOJHBIE BBICIIHX MOPSIKOB 11 Ha ¢opyMme. BrimonHeHne npakTu-
nepemennoii | Ilomnsri nuddepennnan YECKMX 3a/laHdil C KOHCYJIbTaluer
mpenozjaBatens Ha (Gopyme Hm depes
KOMMEHTApHH B 33JaHUSIX
Kourpoas 4
HUroro: 12 | [ 12 ] 152
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5. Kputepuu u HOpMBbI TeKyl1ero KOHTPOJIS M POMEKYTOYHOM aTTecTaluu

®opMbI TEeKYLIEr0 KOHTPOJIS

YciaoBust fonycka

KpuTtepuu u HOpMbI OLEHKH

AHKeTa

Jonyckarorcs Bce

3aroiHeHne aHKEeTHI — 3 0asuia

[IpocmoTp ri1aB yueOHuKa

Jonyckarorcs Bce

3a kaxayro riaaBy — 2 6ania

3ananue 1, mpoBepsieMoe BpyUHYIO

Jlonyckarorcst Bce

4 Gaia — rpaMOTHO PELIEHO U 0(OPMIIEHO 2 3aJIaHUs
3 Gayuta — pemieHo 2 3aaHus ,MMEIOTCS HETOYEThI

2 Gamna — pemieHo 1 3amanue

1 6amn — pemeno 1 3aganue, UMEIOTCSI HEJJOUETHI

3ajaHue 2, MpoBEPSIEMOE BPYUHYIO

Jonyckarorcs Bce

4 Gania - rpaMOTHO pelIeHo U 0(OpMIIEHO 2 3a/laHus
3 Gayuta — pemieHo 2 3aJaHus ,MMEIOTCS HETOYEThI

2 Gamna — pemieHo 1 3amanue

1 6amn — pemeno 1 3aganne, IMEIOTCST HEJJOYETHI

3aganue 3, MpoBepsAEMOE BPYUHYIO

HomyckaroTrcs Bce

4 Gaina — rpaMOTHO PEIICHO ¥ 0O(POPMIICHO perieHus 4 UHTETPaJIOB
3 Gajuta — pemeHo 3 HeonpeaeIeHHBIX HHTETPAJIOB

2 Gayta — penieHo 2 HeolpeAeIeHHBIX HHTETPAJIOB

1 Gaymt — pemieH 1 HeonpeaeIeHHBI HHTETpa

3aganue 4, poBepsAEeMOe BPYyUHYIO

HOHYCKaIOTCﬂ BCC

4 Gana — rpaMOTHO PEIICHO U 0OPMIICHO 2 3aIaHus
3 Gayuta — pemreHo 2 3aaHus ,MMEIOTCS HEI0YEThI

2 Gamna — pemieHo 1 3amanue

1 6amt — pemreno 1 3aganue, IMEIOTCST HEJOYCTHI

3aganue 5, npoBepseMOe BPYyUHYIO

HOHYCKaIOTCﬂ BCC

2 Gamta — penieHsl 2 3a1aHus
1 6amr — pemeno 1 3aganue

3ananue 6, IpoBepsEMOE BPYUHYIO

I[OHYCKaIOTCH BCC

2 Ganna — pemeHo U rpaMOTHO 0(POPMIIEHO 3a/1aHue
1 Gayim — UMEIOTCS HEI0YEThI HIIM PELICHO HE MOJIHOCTHIO

[IpomexyTounslii TecT 1

I[OHYCKaIOTCH BCC

5 6amtoB — 20 MpaBUIILHBIX OTBETOB
Kaxnoe 3amanue no 0,25 O6ania

IIpomexyTouHbIi TECT 2

I[OHYCKaIOTCSI BCC

6 6am10B — 20 paBUIIBHBIX OTBETOB
Kaxnoe 3amanue no 0,3 Oaiia

IIpomexyTouHsbIil TecT 3

Jomyckarorcs Bce

5 6am10B — 15 npaBUIIBHBIX OTBETOB
Kaxnoe 3amanue mo 0,33 Oainia

IIpomexyTouHslii TecT 4

Jomyckarorcs Bce

6 6am10B — 20 npaBUIIBHBIX OTBETOB
Kaxxnoe 3amanue mo 0,3 Gamra

41




[IpomexxyTouHbIl TECT 5 Jonyckarorcs Bce 5 6annoB — 14 npaBUIIBHBIX OTBETOB
Kaxnoe 3amanue o 0,36 Oaiia

Hrorosslii TeCT Homyckarorcs Bce 40 6amioB — 40 paBUIILHBIX OTBETOB
Kaxxnoe 3amanue no 1 6amry

OTtMmeTKa 3a 3K3aMeH 10 Kypcy (OpMHUpPYETCss HA OCHOBE UTOIOBOI'O PEHTUHIOBOIO 0asia, Mo pe3yabTaTam MPOXOXKACHUS
CTYJICHTOM JUCIUIUIMHBI B cOOTBeTCTBUHU co Illkanoit mepeBoia peHTHHTOBBIX 0A/UIOB B TPAJAUIIMOHHBIC OLICHKU

PelTuHroBBIN OaI

TpaguunoHHas OllEHKA

40-100

3a4yTeHo

0-39

He 3aureno
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6. Kpurepru 1 HOPpMBbI OLIEHKH KYPCOBBIX padoT (IIPOEKTOB)

KypcoBast pabota (IpoekT) He IPeayCMOTPEHA YYCOHBIM TLIAHOM.

/. TemaTukapa0oT, NpoBepsieMbIX BPYYHYIO.

Ne ni/nt Tembl
1 [IponsBoaHas GyHKIMH OJHON MepeMeHHON
2 [IpuiioxxeHne npou3BoIHOM
3 Heomnpenenenusiit mHTErpa
4 OnpeneneHHblil HHTerpai
5) OnpeneneHHblil HHTerpai
8. Bonpocel k 3a4eTy
Ne Bonpocsl
n/m
1 | Onpenenenue QyHKIMH OBYX, TPEX, N TepeMeHHBIX. [IpumMepsr.

2 | O6macts onpenerieHus (PYHKIIMH HECKOJIBKHUX TIEPEMEHHBIX.

3 | l'eomerprueckoe peAcTaBICHNE 00JIACTH ONIpeieIeHUs] PYHKITUH JIBYX ITEPEMEHHBIX.

4 | I'padux pyHKIMM IBYX IEPEMEHHBIX U €r0 MOCTPOEHHUE.

5 | YacTHOoe mpupaiieHie U 9acTHast MPON3BOIHAS (PYHKIIMH HECKOJIBLKUAX MTEPEMEHHBIX.

6 | OnpeneneHne.Hax0XKACHUE YACTHBIX TPOU3BOIHBIX. [Ipumep.

7 | llomHOE pUpalenre 1 noJHbIN auddepeniman GyHKIIUH HECKOJIbKIX MTePEMEHHBIX.
dopmyra I BBIYUCICHHS TIOJTHOTO auddepeHIuana.

8 | Ucnonp3oBanue mosHOTro auddepennunana as mpruOImKeHHbIX BeraucieHuit. [Tpumep.

9 | YacTHbIE TPOU3BOIHBIC OT CIOKHOW (DYHKIIMY HECKOJIBKUX TIEPEMEHHBIX.

10 | YacTtHble NpOU3BOAHBIE OT (YHKIIMH HECKOJIbKUX IMEPEMEHHBIX, 3aJaHHOM HESBHO.

11 | Yacrasie mpon3BoHbIC BICITUX mopsakoB OHII.

12 | CmemaHHbIe MPOU3BOIHBIC M KX CBOMCTBO.

13 | Juddepennnanst Beicmux nopsakos OHII.

14 | KacarenbHas TUIOCKOCTh U HOPMaJTh K TIOBEPXHOCTH.

15 | Touka makcumyMa (MUHIMYMa) (QYHKIIMH HECKOJIBKUX MIEPEMECHHBIX.

16 | HeoOxoaumble yCIOBHS CYILIECTBOBAHUS TOYEK MAaKCUMyMa U MUHUMYyMa.

17 | JlocTaTo4Hble YCIOBHS CYILIECTBOBAHUSI MUHUMYMa U MakcuMyMa ()YHKIIMH JIBYX Iepe-
MEHHBIX B CTallMOHAPHOMN TOYKE.

18 | YcnoBubiii skctpemyM. Muoxurtenu Jlarpamka. @ynkmus  Jlarpamka. Haxoxaenue
YCIIOBHOTO 3KCTPEMyMa.

19 | [lepBooOpa3Has u HeonpeaeneHHbIM nHTerpait sl GyHkuu f(x). [Ipumepsr.

20 | CpoiicTBa HEONpeACICHHBIX HHTETPAJIOB.

21 | TabGnuma HeonpeaeICHHBIX HHTETPAJIOB.

22 | aTerpupoBanue 3aMeHOM niepemenHoi. [Ipumep.

23 | UuTerpupoBanue no yactam. [Ipumep.

24 | TIpocretimme apodu 1,2,3,4-oro ThIa, HHTErpUpoBaHUE ApooOeit 1,2,3 Tuma.

25 | HTerpupoBaHue palMoHANbHBIX (QYHKIMH (IpeCcTaBIeHNN HEMTPaBUIBHON APOOHO-
panMoHaNbHOW (YHKIMU B BHJIE CYMMbl MHOTOYJIEHa U TpPaBWIBHOW JApOoOHO-
panoHaNbHON (DYHKIIUN).

26 | MHTerpupoBaHue palMOHANbHBIX QYHKIMH (TeopeMa O IpeCTaBIeHUH MPaBUIIbHON
JIpoOHO-pallMOHATILHON (DYHKIIMM B BUJIE CYMMBI NIPOCTEHITNX ApoOeii).

27 | HTerpupoBaHyue TPUTOHOMETPUUECKUX (DYHKIIMH.

28 | NHTerpupoBaHre UppalMOHATIBHBIX (QYHKIUH.

29 | NnrerpanpHas cymma (GyHKIMU 33aHHOM Ha oTpeske. [Tpumep.

30 | Ompenenennslit uHTErpai. .Ero reomerpudeckuii CMbICII.

31 | CgoiicTBa onpeaeneHHOro HHTEerpaa.

32 | IlpousBojHas OT ONpeIeIEHHOT0 HHTErpajia o BEPXHEMY MpeJIeIy.




33

CBsI3b ONPEIETICHHOTO MHTErpajia ¥ NEPBOOOPA3HOM OT MOIUHTETPATHHON (PYHKIIHH.

34 | ®opmyna Hetotona-JleliOHMIIA 7151 BBIYMCIICHUS ONPEICICHHOTO HHTErpasia U yCIOBHUE
€€ UCIOJIb30BAHUS

35 | 3aMeHa MepeMEeHHOH B OIPEICIICHHOM HHTETpalle.

36 | MHTerprpoBaHue MO YacTsIM B OTPEACICHHOM WHTETpaje

37 | Boruncienue miomaaei miockux (Gpuryp B mpsiMOyroJbHBIX KOOPAWHATAX C TOMOIIBIO
OTIPENICIIEHHOTO MHTETpaa.

38 | BoluncieHne Tomaay CeKTopa B OJSIPHOM CHCTEME KOOPIUHAT

39 | Beluncienue AIMHBI TyT'H KPUBOH B MPSIMOYTOJBHON CHCTEME KOOPAMHAT.

40 | Beruncnenne o0beMa Tela 1o IIOHIAIIM ONEPEeYHbIX CEYCHUN

41 | Beruncnenue oObeMa Telia BpalleHus ¢ TOMOIIBIO OMPEACIEHHOTO HHTErpalia

42 | HecoOCTBEHHBIE HHTETPAIIBI C OECKOHEYHBIMH TTPEIeTIaMu

43 Cxopngmuecs, pacxoasiuecss HeCOOCTBEHHbIE UHTErpalibl [Ipumepsl.

44 | HecoOcTBeHHbIE HHTErPajbl OT (PYHKIIMU UMEroIIel pa3pbiB 20ro poda. Kakue nnrerpa-
JIBI HA3BIBAIOTCS CXOIIIIMMUCS, KAKHE PACXOAAITIMHUCS?

45 | [Ipu3Haku CXOJUMOCTH HECOOCTBEHHBIX MHTErPAIOB ¢ OECKOHEUHBIMHU IIPE/IeIaMU U He-
COOCTBEHHBIX HHTETPAJIOB OT (QYHKITHI, MMEIOIINX Pa3pbIBBI 20T0 poJia

46 Omnpenenenre nmpon3BoHOM GyHKIMH. KakoB ee reoMeTpu4eCcKuii CMBICIL.

47 | IlpousBosiHasi CyMMbI, IPOU3BEACHUSI, YACTHOTO ABYX QpyHKuMi. [Ipon3BogHas crioxHOM
¢byukuun. [Ipumep.

48 | Tabmmia MPOU3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX ()YHKITHIA.

49 | Omnpenenenue quddepennnana Gyaxiun. Popmyia ero Beranciaenus. Tadmuma qudde-
PEHIINAIOB OCHOBHBIX. 3JIEMEHTAapHBIX QyHKIMIA Mcnonb3oBanue nuddepeHiuana B
NpUOIMKEHHBIX BblunciaeHusx. [lpumep.

50 | IIpousBoaubie u auddepeHITHaNTBI BRICIITHX MOPSIIKOB.

51 | HeoOxomuMble U JOCTaTOYHBIC YCIOBUS BO3pacTaHusl ¥ yObIBaHUS AuddepeHITnpyeMoi
byHKINA.

52 | DkcrpeMyMmbl (min 1 max) ¢yHkiud. HeoOxoaumbie yCIoBHsI CYIIIECTBOBAHMSI DKCTPE-
MyMa.

53 | JlocTtaTouHble yca0BHE CYIIECTBOBAHHUS Min U max.

54 | Teopemsr Pons, Jlarpamxka, Komu.

55 | IlpaBwia JlomuTanst pacKpbITHSI HEOTIPEIEICHHOCTEH

56 | ®opmynsr Teinopa u Maknopena 1 pyHkuuu f(X) 1 UX UCTIOJIB30BAHUE TSI BBIUUCIIC-
HUW 3HAYCHUH (QYHKITUHU C 33J]aHHON TOYHOCTHIO.

57 | IloHsiTHE BBIMYKIOCTU U BOTHYTOCTH rpaduka GyHKIUU B Touke. Heo6xoaumele u ocra-
TOYHBIE YCIIOBUS BBIMYKJIOCTU (BOTHYTOCTH) rpaduka (yHKIIUU B TOUKE.

58 | Touku neperuba rpaduka QyHKIKU. YCIIOBUE CYIIIECTBOBAHUS TOUEK Iepernoa.

59 | AcumnrTotsl rpaduka ¢pyHkuuu. BepTukanbasie acuMntoTsl. [Ipumep.

60 | HaknoHHble acUMITOTHI, MX HaxoxaeHue. [Ipumep.
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9. ®oHJ OLIECHOYHBIX CPEACTB AJIsl POBeJIeHUsI MPOMEKYTOYHOM aTTecTAa-
MU 00YYAKIIUXCS 10 TUCHUIIIHHE
9.1. ITacnopT ()oHIA OLIEHOYHBIX CPEACTB

Ne KonTposmpyemsie pasgennsl | Kon  konrposampyemoi | HammenoBanue
n/n (TeMbl) IMCUMILINHBI KOMIIETEHIMU (MM ee | OLIEHOYHOI0 CpeacTBa
YaCTH)

1 Huddepenunansroe wucumc- | OIIK-4, T1K-1 3amanus 1-6, mposepsie-
neHue GyHKIUU OJTHOH Tepe- Mbl€ BpYYHYIO, IpoMe-
MEHHOH J)KYTOUHBIE TeCThl -5,

2 Heonpenenennsiit unrerpan | OIIK-4, I1K-1 WUTOTOBBIN TECT

3 OmnpeneneHHbI HHTETPAT OIIK-4, T1K-1

4 Hudbdepenumansuoe wucumc- | OIIK-4, T1IK-1

neHue QYHKIUUA HECKOJIBKUX
MePEMEHHO N

9.2. TunoBbie KOHTPOJIbHbIE 32/IaHUS] MM MHbIE MATEPHAJIbI, HE00X01H-

MbI€ IJIS1 OLICHKH 3HaHHﬁ, yMeHHﬁ, HABbIKOB U (l/l.]'ll/l) OIIbITA N€eATECJIbHOCTH, XaA-

PaKTepU3yOIIUX ITanbl GOpMUPOBAHUS KOMIIETEHUH B Mpolecce 0CBOEHUs!
o0pa3oBaTeIbHOM MPOTrPaMMbI

9.1.1 TekcT padoT, npoBepseMbIX BPYYHYIO
IIpoBepsiemoe 3axanme 1
Tema 1. IlponsBoaHast pyHKUMH OAHOI MepeMeHHOH

3amada 1. Halitu npou3BoJiHbIE Y’ = % 3aIaHHBIX (DYHKITUN
X
No OyHKINU
1 a) y=\2e* _2244 In®4x; 6)xy arctg>; B) y= ge* " .
y
, Y X 2
2 a) y—.Jx Il 4/?+1_; 6) Inx. e X_xy; B) y— ddogx*.”
1 ./x,1 M X1
3 a) Y =./X +1_In[;}; 6)xy'l=y‘1; B) y— ¥x_1 .
X ~
4 a)y_ XaresinX i A-xr; 6) x> 2xy y* 4x 2y 10 O;m)y_§ x* 7.
1x? -
5 a)yzﬁarctgiJrEInX“Ll; 6) X' xy y' e B)y_% 5¢ "
3 J2 6 x-1 -
6 a) y:EIntgffl cosX ;. 6) arctg 3(+y’-+x2y:ey; B) y_ j‘gxsmx.
2 2 2sin®x - -
o2 2 _1
7 a) yzlnﬂx; 0) tgy—xy+Inxy; B) y= €in/x ¥.
DEra? —x -
8 a) y=vxe* *+x°; 0)cos’u+y +e¥=x; B)y= (2+4j :
X2 1 1| X 11 3 X y 2Inx
9 a) y:_gln R || _Carctg3x; 6) Yy =, B)y—¥ & .
4 % 14 x 12
. y. 2 Cigx
10 a) y__ Intg3x; 6) y' _xy.In”; B y_} ¥ .
Zsinzx+ * X { -
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3agaua 2. Mcnone3ys npasuna Jlonurans, BBIYUCIUTD NPEICTABICHHBIC ITPEIEIIbI

Ne [Ipenenst
1 cos?x _ ' n3
1 a) lim——— 6) lim M B) lim (+2—11
x>0 X + SiN2X x>m/2 @X—7 2 X>er
2 ) [imCOS MX _ oS nx; 5) hmi B)IimXSA/In}T
x 0 NG x-0 actg2x — 3X X0
2_[X 3 -
3 a) lim 3¢9 3% 6) limZ=v=-% B) lim % .
x 0 X X7 X -49 X+ 80
_3x_1 3
4 a)lim——~; 0 lim - B) lim g/2—xTgx.
x>0 sin” 5x x*slgf\/x X=7/2
X_sinx. . Xx_1_3
5 a) lim , 6) limv_—"— 7 B) lim lgx ™.
x50 X — tgx x 10 X 10 X—y+o0
.1 X X _sin x $
6 a) lim“ V""" 6) lim~="""; B) lim{Int] .
x50 X Sin X x20 3 x>0\ X
. |n _ 2X2 N sin(x 1)
7 a) Ilmﬂ- 0) |ImQ_—..; B) lim| ctg_"~ :
x_)OX‘/]_JrX 1 x>2  SIN27X x1 2
2X
8 2) lim SN X) . 6) lim & _—1. B) lim
1 Ay —1 x0actg oX xonl X2 43
l_ X -
9 a) lim—— (a>0); 6) lim sinx cosx. B) lim X",
X0 X x>%,Intg x x>=0
[ 3X . __ asinx ) In 2qx :
10 a) lim'2 > 6) lim& —a&"" . B) lim (L]
x0tg X x>0 X3 =10\ X —1

IIpoBepsiemoe 3a1anue 2
Tema Ne2. IIpusioxkeHus1 PON3BOIHOM
3anmaya 1. Paccuntarh HanOosblliee 1 HAaUMEHbIIee 3HaYeHUs! GyHKIMU y = f € Ha

32TAHHOM OTpE3Ke a,| b

Ne DyHKLUA, OTPE3OK

1 fo =x° 12x 7, 0,3.

2 fa =x°— &3x° 2, 0,2.
3 fa = @/ZEH COS X, [0%}
4 fa =3x* 16x° 2, {31

5 fa =x* 3x 1, 12,2

6 fa =x" 4x, 12,2.

7 fa = 4/§/2j>_< sin x, [0%}
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Ne DyHKIUA, OTPE3OK
8 fa =81x x*, 11,4 .
9 fa =3 2x°, 11,3
10 fx =x sinx, dzx.
3agaua 2. [IpoBecTH MOJTHOE MCCIEAOBAHUE U MMOCTPOUTH Tpad Ky TaHHBIX (QYHKIUI
Ne DOyHKIUU
1 ) X 0) ¢
a = ) = —.
y x? 1 J X
2 y=1 x?/« 1, 6y h2x 3.
3 a)y x/ &« 12; 6y x%>.
2x _1 1
4 a) y— _ 0y
«-1° et 1
5 a)y x2/# 1;6)y x Inx 1.
x° .
6 a) y= 5 0) y=ex?.
2«+1°
: ) x* 16 6
a) y= ; = :
y Y=
X 2%
8 a)y—( b J ; 6)y xXInx.
x—1
9 )y x?_1 5y | x 1
a = ) n—.
? y X 2
10 a)y 2/£ x 1;6)y x Inx.

IIpoBepsiemoe 3a1anue 3

Tema Ne3. HeonpenenéHHbII HHTErpaJl

Haiitu 3ananHble HEONpEeAETICHHBIE HHTETPAJIbI

No HNuTterpainsl
1 a)j- edx . )j 19-4x dx;B)fSX'Z)InXdX;r)I x
8/1—¢” 2x% +x-3 1-¥x+1
2x .9
a) [x/3-x°dx ; 0) "ﬁ‘;dx B) K - cos’ ( 2x)dx ; T)
2 I X°+5x+6 I J.S|nx+tgx

tgx 9
a) arc ix; 6) X
3 -[ -.- X +2x-3

1+ x?

dx ; B)Iln(3 x*)dx; r)J'

A X+ 3+,3/(X+3

2 27

4 a) sin2y 2-cos xdx; 6]'
X2 —x—12

dx ; B) x arcsin xdx ; r) J‘X2+— VIEX o

13/1_;_ X

47




Ne NuTterpanst
5 ay % SINX .6 3L gy ) @ sinxax; ry %%, COS X iy
1- cosx 2x% +11x+12 1+ cosx
11x 2 .
6 2y f dx0) [ B) f@-nxdx r) J'i:dx
X2+ X—2 j1/x+4\/x
7 a)j-1 th ; 6)J~ 1r_ex X’ B)j(3x+4)cosxdx; r)j- \/*+
Ccos’X X _5x+4 !/x+4r
x? 9 2x dx
;0) B) ; T)
8 dx arcctg (4x)dx’
I8+x .[ X _5x, 6 J. 9(*#x) J-Scosx+4sinx
1 6
9 a) sin 2x dx ; 6)J' x_2t dx ; B) xlnzxdx;r)j(\/rl)(\/x+l)dx.
coszx+ 3 2x2 _Xx_6 i/?
10 a), ;6), - B ; T) -
) dx I—Z dx X sin 3xdx ]
cos’ (x°) X° 72X "8 2sin x T cosx ™2

IIpoBepsiemoe 3ananue 4
Tema Ne4. OnpenenéHHbII HHTErpaJ

3&}1&‘{3 1. BerauciuTs OHpC,HeJ'IéHHBIG HHTCTPAJIbI. I[JISI HECOOCTBEHHBIX HHTCI'PAJIOB
PCUINTDL BOIIPOC 00 ux CXOAMMOCTH UJIN PACXOAUMOCTHU

No NHuTterpanbt
4 2
1 a)f © 6) I_X +2X 5 B) '([xsinxdx; r) N(4 x?)2dx.
fdx fuln(x Llydx A > xPdx
2 J' : —xz—’ B) _[xsm 2xdx; ) IT
dx 1 x*dx
6 X
3 Y !\/m+\/_>’< . '([\/1 B)I(X 3 1) J.i/sm sinZx
% 2 % -3
4 a) IxcosSxdx; 6)_[ dx : B) I;m X dx; 1) xzi/x2 dx.
nx COS X E
) xdx P , xdx
5 a)£1+x les : B)IX\/25 X2 dx; r)_f\/
A
6 a) 0cos xsin 2xdx; 6)[ - B) ';}(9 x2)3dx; F)Ix\/W
e e —ldx % dx / o xdx
7 a) _[ o3 ;0) j(l x)\/" B) {(\/cosx+sm x)“dx; r) J'\/ :
? (x—1)d g (- FJox
8 a) {% 1X+ X)e(s; B) chos2 xsin ® xdx; 1) ]:m%
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Ne Huterpainst

d 7 — L
a) -([1)(6—?()(2 6) !ﬁ B) I(cosx+\/sinx)2 dx; r)!\/(l x?)*dx.

10 J.(X + )dx 2 x°dx 7 sin ° xdx el

= j \/W j \éos_x- r) ! In(x 1)dx.

3anaya 2. CnenaTh 4epTexX 00JIacTH, OTPAaHUYCHHON 3aIaHHBIMU JIUHUSIMU. Bbrauc-
JIUTH IJIOIIAIb MIOTYYEHHON PUryphbl

Ne YpaBHEHHUsI INHUN

1 3x’—4y=0;2x 4y 1 0.
2 3x* +4y=0;2x 4y 1 0.
3 2x+3y*=0;2x 2y 1 0.
4 3x*—4y=0;2x 4y 1 0.
5 2x-3y*=0;2x 2y 1 0.
6 2x*-2y=0;2x 2y 1 O.
7 4x+3y*=0;4x 2y 1 0.
8 3x 2y 0;2x 2y 1 0.
9 4x-3y* =0;4x 2y 1 O.
10 3x* +4y=0;2x 4y 1 0.

IIpoBepsiemoe 3aganue 5
Tema Ned. OnpenesiéHHbIN HHTETPaJI
3anaya 1. Beraucnuth 00bEM Tela, 3aIaHHOTO TIPE/ICTABICHHBIMU YPaBHEHUSMH, UC-
N0JIb3YSl €r0 MONEPEYHbIE CEYEHUS

No IToBepxHocTH

1 z=2-X*-5y*;z=

2 =4+, y* +22*; x=5.

z=5-xX*+4y*;z=0.

2=2+X+9y*;z=4.

1=2-X'-4y*; 1=

2=1+J4X°+y* ;2= 2.

y=3+VJ2x' +2°;y=4.

X=3+Vy +22*; x=4,

© | ol Nl OB~ W

z=1- X +4y*; z=0.

10 Xx=2-9y*-167°; x=0.

3amaua 2. Berauciuts 006EM Tena, 00pa3oBaHHOTO BpameHueM BOKpyT ocu OX ¢u-
T'Ypbl, 33JJAaHHON MPEJCTAaBICHHBIMU JIMHUSIMU
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Ne YpaBHEHUs INHUN

1 y=-4x*;x 0;y 4.
2 y=-4x*;x 1;y O.
3 y 4x;x 0;y 4.

4 y 4x;x 1;y 0.

5 y 1 8x°;x 0;y 0.
6 y=4x’;x 0;y=-4.
7 y=-4x*;x=-1;y 0.
8 y=-4x*;x 0;y=-4.
9 y 4x°;x=-1;y 0.
10 y 1 8% x=-05y 1

IIpoBepsiemoe 3axanue 6

Tema NeS. ®dynkuun HeckoJbKAX MepeMeHHbIX
JlaHo ckassipHoe mose U =Uu(X;y):

a) COCTaBUTbh YpaBHEHUE JIMHUU YPOBHA U = C U MOCTPOUTH €€ rpaduk;
0) BBIYMCIIUTD C TIOMOIIBIO TPAJIUCHTA TPOU3BOIHYIO CKAJIIPHOTO Moyt U = U(X; Y) B

—_—

TO4Ke A Mo HampaBJICHUIO BeKTopa AB

Ne U =Ux, y: C KoopauHartsl T. Koopaunarsl T.
1 X2+ y2 4442y -4 —2+ﬁ;—l —2+£;0
2 2 2
2 X2 +y? +2x -2y 2 —E,l—ﬁ O;l_ﬁ
2 2 2
3 X2+ y%+2x -4y -1 —1—£;§ _1_£;0
2 2 2
1, 3 4 3
4 2 y? o 2x 2 7 —l-— 0;1__
5 X% +y?+2x+4y 4 —1+£;—§ _1+£;0
2 2 2
6 X2+y2*2X+2y 2 [15 _1_£] [0, 1_@]
2 2
V3.5 J3.
7 2oy? 2x 4 -1 1-—;= 1.X50
Xy X 4y ( 55 >
3., /3 g A3
8 2 2 4 22 0:;1_YNM—
X® y® 4x 2y (2 2] ( 5
5
9 X2 4+y2-2x+4y 4 [1+§;-E) [Lrg;O]
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10

2 2 2

1
X yi+2x+2y 7 [——?—1+£J [0?—1+£]

Pexomenoauuu no blnOIHEHUIO 015 6CeX 3A0AHUIL

Homep BapmaHTa 3amauu ompenensercsl ¢ MOMOIIbI0 TaOJMUIBI 10 MEepBOM OyKBe
MMEHH CTYyJIeHTa

Tabnuna. Beibop Homepa BapuaHTa

Byksa | A, @, D [b,M, X [B, IO |, | A, U C[E H [ XK 0,3 W | K T, 1| J,P

Ne Bap. 1 2 3 4 5 6 7 8 9 10

Pemenue nomxHO copepxkaTh GOpMYJIbl, IPUMEHSIEMbIE TPU PELICHUH 3aJaUH.

9.2.2. 3aganuda n3 0aHKA TeCTOBLIX 3aJJaHUH

1. U3 MEPCUNCICHHBIX HUKC 3a/1a4 BBI6epI/ITC TC, KOTOPBIC CBOAATCA K HAXOXK-

JICHUIO TPOU3BOIHOM.

Brruucienue cuiibl TOKa
Haxoxnenue Mmaccbl HEOJHOPOIHOTO CTEPKHS
HaxoxneHne MrHOBEHHOU CKOPOCTH
Haxoxnenue ckopocT XMMHUYECKON PEAKIIMA B MOMEHT BPEMEHU t
Brruuciienue IMHBL 1yTU TIOCKOW KPUBOM.

X=dgcost
2. Haiit mpou3BoiHYI0 (PYHKIIMU {3" =bsnt

X =arelgt

y=—
3. Haiitu mpousBoHy0 QyHKIIUH 2

4. Haliti mpou3BOIHYIO PYHKIIUH y=x"
5. Tello ABMKETCS MPSAMOJHHEHRHO 10 3akonyS () = 0,5t% =56 +12t% —1 B 5.

KM€ MOMEHTBI BPEMEHU YCKOPEHHUE JIBHXKEHUS T€JIa PAaBHO HYJIIO?

4+3
. y slt)= y
6. 3aKkoH MPSIMOJIIMHEHHOTO JBUKEHUS MAaTEPHAIBHON TOUKH t+4 . Hawntn

CKOpOCTh B MOMEHT BpeMeHu T = ¢,

3 3 _ v

7. TIpoussonHas GyHkmuu * +¥ —352=0 331agH0l HEABHO, UMEET BUJL
3 LIy o

8. IIpousBognas Gynknun * T4 =% =V 3an1apHoii HEABHO, UMEET BHJ

r # X2
9. Haiitu ¥ npu” = 4retd X

y- x°-3x+6 .
10. Harmncath ypaBHEHHE HOpMAIU K JTHHUH x* B TOYKe ¢ abcruccoi X=3.

z=1—x3—x_}?+2y2—1

11. T'paguent pyakmum 3 B Touke Mo(5; 4) paBen
o _ ]
12. VpaBHeHHE KacaTeJbHOH INIOCKOCTH K IOBepXHOCTH = MH +¥) g 1ouke

Mo(1; —1) umeet BuI

"
13. Haittn Y mpu~ \ X% /.

X:et cost;

n

t . '
14. dyukuus 3a1aHa mapamerprdeckn V2 SNt Hajru Y u Y .
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15. MexaHu4ecKuil CMBICI TPOU3BOAHOM 2-T0 OPSAJIKA COCTOUT B TOM, YTO OHA

€CThb ...

16. Haiitu ipou3BoaHy0 Xy = XY

17. Haiiti mpou3BoaHYIO X2 = Y + arctgy
18. Haiitu npoussoanymo In x3 —e*XY=y+1
19. Haiitu npousBoanyio x* — Xy + y* =1
20. HaiiT pou3BOIHYIO y = (COS X)™9*

21. HaiiTi npon3BOIHYIO

X+2
y‘[xaj

22. MexaHn4ecKHii CMBICI HpOHBBOI[HOfI 2-0r0 nopsaaka COCTOUT B TOM, UTO
OHa €CTb ...
23. FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI HpOHBBOI[HOfI COCTOUT B TOM, YTO IPOU3BOIHAA

Haiitu BTOpyto npon3BoHy0 GyHKIUN {

€CTb ...

24.

lim ctgx-1
o5 H; sin4x

||mﬂ
26. x>-1sinAt

lim sin 3x
27. %0 X

lim cosﬂ/Z:
28. X—>7T X*?T

lim In cos x
29 x 0 - XZX

sin

lim—2
30 x—0 X2

lim 1_cos 2x
31 3%. xsinx

.I' tg x-sin x

32.3@ x°

lim 119 X
33 % COS 2X

4

lim 193X
34, 19X

lim 1-e0s X
35 x0Y ‘1%( 1-

lim l7'\/cosx
36. x> xsinx

lim X —Sin x
37. w0 x 19X

lim arctg 3x
38. x0 x

Xx=rcosf

y=sné
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lim gresin x*
39. xo -

lim dnxInx -1

40. x»or

r+1

41. OyHkuus -2 yObIBaeT Ha UHTEpBAJIE

3 4
42, dyuxuus =4 2% gorayras Ha HHTEpBAJE
4x

¥
43. OynKuMs ~ +*+1 BO3pACTAET HA MHTEPBAJIE

y= lx3 (x? - 20)
44, OyuKIus 6 BBIIYKJIasi HA UHTEPBAJE
dx

¥
45, dynkuus ©  +*+1 BO3pacTaeT Ha MHTEPBAJIE

Rixa* +x°)d
46. VnaTerpansl THNIA I (5. a” &2 )dx OepyTcs ¢ MOMOIIBIO TTOJICTAHOBKH

47. ®ynkmus F(x) HazpiBaeTcs mepBoodpa3Hoit mis Gyukiuu f(x), ecn ...
Ax+ 5

o 2
48. MHTerpupoBaHKe pAIMOHATIBHBIX ApoOei Buma * +#* T4 mpousBoauTes ¢
IIOMOIIBIO

49. Haiinure uHTETpal e tdx

50. HaiiguTe uHTErpan I cos3xdx

1
51. Halinute unTerpan I Sx+4
J- 2x% +x-1
52. Haiinute uHTETpan X’
J'tgzxdx

dx

53. Haiinute uaTETpan
_[(sinx - cosx)2 dx

J'ln xdx
_[xsin xdx

54. Halinute unTerpan

95. Halinute unTerpan
56. Haiinute uHTETpan
Itgzxdx
2xdx
60. Haiinure unterpan =~ x*+3,

57. Halinute unTerpan

10. O6pa3oBaTeibHbIE TEXHOJOTHH U MEeTOANYECKHE YKA3AHUS 0 0CBoe-
HHMIO0 JUCUUILINHBI (Y4eOHOr0 Kypca)

PeanuszyeTrcss ¢ nmpuMEHEHUEM JHUCTAHIIMOHHBIX OOPa30BaTENbHBIX TEXHOJIOTUN B
pamkax npoekta «PocauctanTy.

CamocTtosTenbHasi paboTa CTYJIEHTOB NPEAYyCMATPUBAET BBINOJIHEHUE JBYX KOH-
TPOJIbHBIX palOoT (3aJaHul, MPOBEPSAEMBIX BPYUHYIO), COCTaBICHHBIX W3 3aJay IO
TeMaM Kypca, OJIHOM Ja0opaTopHOM pabOThl U1 UTOTOBOTO TECTA MO KYpCY.
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11. Y4yeOHO-MeTOANYECKOE M HH(POPMALIMOHHOE O0ecTiedeHue JUCIUILIH -
HbI (y4eOHOro Kypca)

11.1. Obs13aTes1bHAs JIMTEPATypa

n/n

Bbubauorpaguyeckoe onucanue

Tun (yueOHuK, yueod-

HOe nmocoodue, y4eoHO-

MeTOoANYecKoe Moco-
O0ue, NPAKTHKYM H

ap.)

KoaunuecTtBo B
oMOJIMOTEKE

Yepuenkxo B. /1.

Briciias MaremMaTHka B npuMepax M 3aaadax
[DnexTponHbIit pecypc] : yue6. mocodue. B 3 T.
T. 1 / B. JI. Uepnenko. - Cankr-IlerepOypr |
[Tomutexnuka, 2016. - 713 c. - (YuebHOe 110
cobue myst By3oB). - ISBN 978-5-7325-1104-8.

YuebHoe nmocoodue

9BC "IPRbooks"

Yepuenko B. /1.

Briciias MaremMaTHka B npuMeEpax M 3aaadax
[DnexTponHbIit pecypc] : yuel6. mocodue. B 3 T.
T. 2 / B. JI. Uepnenko. - Cankr-IlerepOypr |
[TomuTexnuka, 2016. - 569 c. - (YuebHOe 110
cobue mys By30B). - ISBN 978-5-7325-1105-5.

YyebHoOe mocoodue

9BC "IPRbooks"

Yepnenko B. /1.

Briciiasi MatemaTHKa B MpUMepax U 3ajadax
[DnexTponHbIii pecypc] : yueb. mocodue. B 3 T.
T. 3 / B. JI. Uepnenko. - Cankr-IlerepOypr |
[TomuTexnuka, 2016. - 510 c. - (YuebHOE 110
cobue 1151 By30B). - ISBN 978-5-7325-1106-2.

YyebHOE mocoodue

9BC "IPRbooks"

Ky3neuos, Jl. A.

COOpHMK 3a/JlaHM 1O BBICHICH MaTEMAaTHKE
[OnexkTpoHHBI pecypc| : TUIOBBIE PACUETHI :
yaeoHoe nmocoowue / JI. A. Ky3znenos. - U3a. 13-
e, crep. - Canxt-IlerepOypr : Jlanp, 2015.
240 c. : wi. - (YueOnuku i By30B. Crieru-
anbHas nuteparypa). - ISBN 978-5-8114-0574
0.

YyebHoe rocodue

OBC "Jlanp"

Kapnaaxkos B. b.

COOpHMK 3aad 1O BbICHIEH MaTeMaTHKe
[DnexTponnsiil pecypc] . U. 1 / B. b. Kapna-
koB, I1. I1. KonoGos, A. M. Pamenckuii. - Ho-
Bocubupck : CUBCTPUH, 2015. - 85 c. - ISBN
978-5-7795-0730-1.

3agauyHuK

9BC "IPRbooks"

COI''TACOBAHO

JIMpeKxTop HaydHOi OHOIMOTEKN

«

A.M. AcaeBa

(noonucs)

20

»

(1.0. @amunus)
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11.2. lonmonHuTeAbHAS JUTEPATYPAa U YUeOHbIe MaTepHaJIbI (AyAHO-, BH-

aeonocoous u ap.)
- (onn Hayunoit 6ubanorexu TI'Y:

Tun (yueOHuk,
yueOHoe mocodue,
Ne yuebio- Koun4yecTrBo B
Bbubauorpaguyeckoe onucanue MeTOoHYecKoe 1o-
n/n oudImoTekxe
co0ue, MPaKTH-
KYM, ayJH0-, BH-
Aeonocoous u ap.)
I'opaau b. A.
Jluneiinast anre6pa U aHAIUTUYECKasi TEOMETPUS
1 [DnexTponnsblit pecypc] : yueOnuk / b. A. T'opnay. V6K SEC "Jlans"
- Cankr-IlerepOypr : Jlans, 2017. - 300 c. : wi. -
(Yuebnuku ns By30B. CnenuanbHas JUTepary-
pa). - ISBN 978-5-8114-2717-8.

11.3. IlepeyeHb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKANIMOHHOM CeTH
"Unrepuer"

. Elibrary[OnexTpoHHBI pecypc] : HaydHas JJIGKTPOHHas OuOIMOTEeKa. —
Mockaa : HOB, 2000— . — Pesxum goctyma : elibrary.ru. — 3ari. ¢ skpana. — SI3.
pYyc., aHTL.

. SpringerLink[DnexkTponnsiii  pecypc] : [6a3a JTAHHBIX |. —
Switzerland: SpringerNature, 1842— . — Pexxum goctyma : link.springer.com. —

3ary. ¢ skpaHa. — 3. aHrIL.

« ScienceDirect[1eKTpOHHBIA pecypc]| : KOJUIEKIUS IEKTPOHHBIX KHUT U3/a-
tenbetBa Elsevier. — Netherlands: Elsevier, 2018— . — Pexum gocryma :
sciencedirect.com. — 3aru. ¢ 3kpaHa. — S3. aHTJI.

11.4. TlepeyeHb NPOrPaAaMMHOI0 o0ecne4eHn sl

Ne HanMeHoBanue Koan4yecTBo muneH- | PekBU3HUTHI 10T0BOpa (1aTa, HOMEP, CPOK
n/n o 3ui AeHCTBHSA)

1 Windows 1398 OeccpouHas

2 Office Standart 1398 OeccpoyHas
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IECTBJICHHSI 00Pa30BaTEIbLHOI0 MPOoLEcca Mo AMCHUILVIUHE (MOIYJII0)

11.5. Onucanue MmaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0X0AMMOM /151 OCY-

HaunmenoBanue 000pyno-

o o~
BAHHBIX Y4eOHbIX KaOMHe- PDakTHYeCKUil = gE
TOB, JJabopaTopuii, Ma- ajgpec y4eOHBIX 4 |= =
Ne ’ paTopui, IlepeyeHb OCHOBHOIO Apec ¥ =G I
CTEPCKHUX M Jp. 00beKTOB Ka0MHeToB, Ja- S | 2e 8
n/n o0opyroBaHus . g |5 § =
JJIs1 IPOBeeHUs] PAKTH- oopaTopwuii, Ma- S |58
=}
YecKHMX U JIa0opaTOpHBIX CTePCKHUX M Jp. = |2
3aHATHH
Aynutopus  BeOKOH(epeH-
197078
YueOHas ayauropus Ui
MIPOBEACHUS 3aHATUM JICKIU-
OHHOrO  Tuma.  Y4yeOHas
ayJIUTOPHUS JUTS TIPOBEICHUS . | 445020  Camap-
YA P ¢ POBEI OKpaH TEJIEBU3UOHHBIM, P
3aHATUH CEMHUHApPCKOTO TH- cKkasi 0071acTb, T.
mpMa, TPOXKEKTOp Ha
na. YyeOHast ayAuTOpHs Uis Tonbsattn, llen-
HITaTUBE. CTOJ Ipernojia- N
1. | KypcoBOro INpOEKTHPOBAHHS N TPaJTbHBIH paiioH,
: BaTEJIbCKUM, CTYyJ Ipeno- 17,1 1
(BBIMOJHEHUS KYpPCOBBIX pa- . benopycckas,
naBatenbckuii, TpaHncma-
00T). VYueOHas aymuTOpHs 16B, 8 orax,
1151 TIPOBEJICHHA TPYIIOBBIX | Lo - 1 oDeTANIE, M| yIIK-807
a POBCA pyn CTEMHBIN OJIOK. '
U UHAUBHUAYaJbHBIX KOH-
cynpTanuii YueOHasi ayau-
TOpHUS JJISl IPOBEJICHUS 3aHsI-
TUH TEKYIIEro KOHTPOJIS U
MPOMEKYTOYHOM  aTTecra-
un. (VJIK-807)
Komnbrorepusiii knacc. Ilo-
MelUleHHe Uid  CamocCTos-
TEeIbHON pPaboThL. YueOHast
ayIUTOpUsl Ui TMPOBEICHUS
3aHATHI CEMUHAPCKOTO TH- 445020  Camap-
na. YuyeOHasi ayautopus s ckasg o0sacth, T.
KYpCOBOTO TPOEKTUPOBAHUS . TonpsaTTn eH-
(]Z}I;)IHOJIHGHI/I}IPK COIE)J:IX a CTON yueHHUECKHH, CTYIL, T aJILHLIﬁ’ aHﬁOH
2 My P IIK ¢ BBIXOZIOM B CETb P p > | 84,8 16

060T). VYuebHas ayauTOpuUs
JUIS TIPOBENIEHUSI TPYIIOBBIX
U MHAUBUIYaJbHBIX KOH-
cyabTanuii. YueOHas aynau-
TOpHUS JIJIsl TPOBEJICHUS 3aHsI-
TUW TEKYyIIEero KOHTPOJIS U
MIPOMEXYTOYHOM aTTecTa-
. (I'-401)

HHTCPHCT

yin. benopycckas,
14, 4 stax, I'-
401.
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