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I. LIEJIA 1 3AJIAYY JUCHATITAHBI

Leas Kypca — naTh 3HaHMA M BbIpAOOTaTh NPAKTUUYECKUE HABBIKM B OOJIACTH BBICIICH
MaTeMaTHKH, KOTOpBIE MPHMEHSIOTCS IMPH PEIICHUH pAa3IHYHBIX 3a/1a4 B NPO(ecCHOHATBHOM
JeATEIbHOCTH.

B pe3ynbrare ycBOeHUs Kypca y CTYAEHTa JIOJKHO CII0KUTHCS 1IEJI0CTHOE MpecTaBlIeHue 00
OCHOBHBIX JTalax CTAHOBJIEHUS COBPEMEHHOH MaTeMaTHKH H €€ CTPYKType, 00 OCHOBHBIX
MaTeMaTHYECKUX TOHATHSAX M METO/AaX, O POJM W MECTe MaTeMaTHKH B Pa3IUYHBIX chepax
YEJIOBEYECKOU JCSTEIIHOCTH.

II. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII
VYuebHasg aucuuiuinHa «MaTemMaTuka» BXOJUT B €CTECTBEHHOHAYYHBIM M MaTeMaTUYeCKUH

UK JUCHMIUIMH, JaHHas JUCHUIUIMHA ONHMPACTCs Ha 3HAHMA U YMEHUS, NMPUOOPETCHHBIC B
cpenHed mikoie. JucuumiuHa sBisSIeTcs MpeaLIecTBYIOLIEH As cleqyromux Kypcos: «Teopus

BepOHTHOCTCﬁ Hn MaTEMAaTHYCCKas CTaTUCTHUKA), ((MOI[@J'II/IpOBaHI/Ie ICOXUMHUUYCCKUX IIPOLCCCOB).

III. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA JUCIHUIIJIMHBI

[Ipouecc  wu3ydeHMs]  JUCHMIUIMHBI  HampaBieH Ha  (QOPMHUPOBAHUE  CIEIYIOIIMX

06H_IeKy.HBTyprIX u HpO(i)eCCI/IOHaJ'ILHLIX KOMITCTCHIIUM:

Komnerenuus NuaukaTopsl Pe3yabTaThl 00yuyeHus
KOMIIeTeHIN i
OIIK-1 crocoben HIKonki.1 3HaTh: OCHOBBI  airedOpsl W
HIPUMEHSITh 3HAHUS TFeOMETPUH, MaTeMaTH4ECKOI 0
(byHI1aMeHTaJIbHbIX aHanu3a
pa3fesioB HayK O 3eMie, YMmern: IIPOBOJIUTH
6a3oBbIe 3HAHUS JI0Ka3aTeNIbCTBA, IIPUBOJIUTH
€CTECTBEHHO-HAYYHOTO  H IPUMEPBI, pemars 3aJ1a4H,
MaTEMaTUYECKOTO  LIMKJIOB IIPEJICTaBIISIIOIINE KaK
IIPU PELIEHUH CTaHJIAPTHBIX TEOPETUYECKUH, TaKk U
npoheccuoHANBHBIX 3aa4 MPaKTUYECKU MHTEpeC peuarhb
TUIIOBBIE MaTEMaTHUECKUE 3a/1a4H,
(OIIK-1.2 IIPUMEHSET HCIIONBb3YEMBIE IIPU  NPUHATHH
0a3oBbIe 3HAHUS yIpaBICHUYECKUX pelIeHuH.
€CTECTBEHHO-HAYYHOTO  H Hcnonp3oBate  MaTeMaTHYECKHM
MaTEMaTUYECKOTO  LIMKJIOB SI3BIK u MaTEMaTHYECKYIO
IIPU PELIEHUH CTaHJAPTHBIX CUMBOJIUKY TIpU  IOCTPOCHHMH
npodecCHOHATBHBIX 3a/1a4) OpraHU3aL[MOHHO-YIIPABIEHYECKUX
Moeen
Baaners: 06a30BBIMU

MaTeMaTUYEeCKUMHU METOJIaMU TIPH
pereHuu CTaH/IaPTHBIX
npodeccnoHanbHBIX 33724




IV. COJEP)KAHUE U CTPYKTYPA JTUCHUIIJIMHDbI

O0beM TUCHHUILIMHBI COCTABJIAET 7  3a4YeTHBIX eIUHHI, 252 yacoB.
3 aux pPCaAIM3yCTCA C UCIIOJIB30BAHUCM 3JICKTPOHHOT'O 06yquI/151 U AUCTAHIIMOHHBIX 06paBOBaT€JIBHBIX TexHosoruii 0 yacos
®opMa NpoMeKyTOUYHOM aTTecTanun: 3k3amen (1 cemectp), 3a4et (2 cemecTp)

4.1 Couepma}me AUCHUILVIMHBI, CTPYKTYPHPOBAHHO€ II0O TEMaM, C YKa3aHUEM BHI0B y‘leﬁHbIX 3aHATHH M OTBEJEHHOI0 HA HHX
KOJIM4YeCTBA aKAACMHUICCKHUX JacoB

E:> Buner yueGHOI paboThI,
. 5 BKJTIOYAst CAMOCTOSATEIBbHYIO padoTy DOpMbI TEKYILIEro
o S o o0yyaroImuxcs, IpakTHYECKYIO MOATOTOBKY U KOHTPOJISL
S O =
1 g g TPYAOEMKOCTD YCIIEBACMOCTH;
Ne 3| = =0 (B yacax)
i Pasznen mucounivHbl/TeMBL S o E o ®opma
= v
S| 8 S g KonTakrHast paboTa nmperogasarensic | & = IIPOMEXYTOUYHOMN
;M E S o0yyaromumMucs § z 5 aTTeCcTaluu
= © =J\e}
== [pakTHyeckue zZ8¢g (no cemecmpam)
o o | Jlekuun KCP 0 =
= = 3aHATUA
1. DneMeHTH! JIMHEHHON anredpsl 1 2 4 5 | KonTposbHas paboTa
2 AHanmuTHyeckas reOMETpHs Ha INIOCKOCTH U B 1
1 2 4 8 | CemectpoBas paboTa
IIPOCTPAHCTBE.
3. BBeneHne B MaTeMaTHYECKUN aHAIINA3 1 4 8 1 12 | KontponbHas pabota
4. n(pdepeHaIbHOE UCUNCIIEHNE KIIMH
A (bqv) PeHIL N Pymxn 1 6 12 1 12 | KontponbHas paboTa
OJIHOM NepeMEeHHOMN
5. HNHTerpasibHOE HCUYUCIEHUE KUK OJHOU
paIbH ymxn a 1 4 8 1 16 | CemectpoBas pabota
IIEPEMEHHOM.
HTtoro 1 cemectp, IK3aMeH 144 18 36 4 53 IK3aMeH
6. DYHKIUN HECKOJIBKUX NIEPEMEHHBIX 2 4 4 1 20 | KonTtponpHas paboTa
7. Psanbl 2 4 4 1 20 | KonTtponpHas paboTa
8. Teopust GyHKIIMN KOMIUIEKCHBIX TEPEMEHHBIX 2 2 2 1 16 | KontponbHas pabota
JuddepeHunanbHble ypaBHEHUS 2 2 2 16 KonTponbhas pabota




Buzsl yaeOHOM paboTHI, ; DOPMBI TEKYLIETO
BKJIFOYAsl CAMOCTOSTEIIbHYIO pa0doT
& § = { oOydaromuxcs HpaKTI/I‘-IeCKYIg] HOI;FOTO};Ky u b .
No 5| & 3 ’T Correea YCIIEBa€MOCTH;
i Pasgen qucLUIUIMHBL/ TEMBI % o S pyA ®opma
S| 8 LE g (B yacax) [POMEKYTOUHOM
Ak % E { KourakrHas paboTa npenojasarens ¢ |y % 5 é aTTeCcTaluu
e L; 00yJaroIMMUCS R =R (no cemecmpam)
9
Hroro 2 cemecTp, 3auet 11| 108 14 14 3 72 3ayer
4.2 IlnaH BHeayAUTOPHOH CAMOCTOSATEIbHOMH Pad0Thl 00YYAOIIUXCS 110 JUCHUILIMHE
CamocTosaTenbHas pabota 00ydJaronuxcs Vue6Ho-
OueHouHOE METONYECKOE
Cemectp Haspanue paszeina, TeMbl B CaMOCTOSTEbHOM PaboThi Cpoku | TpymoeMKOCTb CpENCTRO obecneyeHune §
BBINIOJIHECHUS (uac.) CaMOCTOATEIILHON
paboThI
DNEeMEHTHI JINHEHHOU anreOpsl N3ydenue neKiMoHHOTO OTBeTuTh HA OcHoBHas [1-6]
Marepuaia, JUTepaTyphl. BOIIPOCHI IS JononuurensHas
1 BeinosiHeHue qomMantHux 5 camonpoBepku. |[1-7]
3aJaHUM. [ToaroroBka k
KOHTPOJIBHON
pabore.
AHanmMTHYeCKasi TeOMETPUS Ha TUIOCKOCTU U B | M3yueHue JeKIHnOHHOTO KoncnekT no OcHoBHas [ 1-6]
MPOCTPAHCTBE. MaTepuaa, JIUTEPaTypHhl. teme «JInneitnple | [lononHuTenpHAs
BrinosiHeHue ceMecTpoBoi onepauuu Hax  |[1-7]
paboTsl BEKTOpaMU».
1 8 OTBETUTH HA
BOIIPOCHI IS
CaMOIIPOBEPKH.
CemecTpoBas
pabota




CamocrosiTenpbHas paboTa 00yJaronuxcs

VYuebHo-

OreHouHOe METOIHUYECKOE
CeMeCTp HazBanwme pasaciia, TEMBI BT CAMOCTOSTEIBHOM pa60TI>I Cpoxku TpynoemMkocTb CPEJICTBO obecrieueHne 5
BBITIIOJIHCHUS (uac.) CaMOCTOATEIILHON
paboTHI
BBegeHue B MaTeMaTHUECKUN aHAIU3 N3ydenue neKMOHHOTO Koncnekt o OcHoBHas [ 1-6]
Marepuaia, JUTepaTypsl. TeMe «4uciioBas |/lononHuTepHAs
Brimonuenue qomantaux nocaeaoBatenbH |[1-7]
3aJaHUMN. OCTb»

12

KoHncnekr mmo
TeMe «CBoiicTBa
u rpaduku
OCHOBHBIX
AJIEMEHTaPHBIX
byHKIHI.
IToaroroBka x
KOHTPOJBHOU
pabore.

HuddepennnansHoe ucyucieHue GyHKIHHI
OJIHOM IIEPEMEHHOMN

N3yuenune n1eKIHOHHOTO
Marepuaia, JIUTepaTyphbl.
BrinonHeHue JoMaIIHuX
3aJaHUMN.

12

OTBeTUTH Ha
BOIIPOCHI IS
CaMOIIPOBEPKH.
IToaroroBka x
KOHTPOJIBHON
pabore.

OcHoBHas [1-6]
JlornonuurenpHas
[1-7]

WuTerpanbHoe ucuucieHue (QYHKIUN OJHOM
MIEPEMEHHOM.

N3yueHue JeKIIMOHHOTO
MaTepuana, JIUTepaTypsbl.
Beinonuenue cemectpoBoit
paboThI

16

OTBeTHUTH Ha
BOTIPOCHI JIS
CaMOTIPOBEPKH.
CemecTpoBas
pabota

OcHoBHas [1-6]
JomnonaurensHas
[1-7]

Hroro 1 cemecTp

53




CamocrosiTenpbHas paboTa 00yJaronuxcs

VYuebHo-

OreHouHOe METOANYECKOE
CeMeCTp HazBanwme pasaciia, TEMBI BT CAMOCTOSTEIBHOM pa60TI>I Cpoxku TpynoemMkocTb CPEJICTBO obecrieueHne 5
BBITIIOJIHCHUS (uac.) CaMOCTOATEIILHON
paboTHI
DyYHKIUHA HECKOJIBKUX IIEPEMEHHBIX N3yuyenune NeKIHOHHOTO OTtBeTuTh HA OcHoBHas [ 1-6]
Marepuania, JuTepaTyphl. BOIIPOCHI IS JlononHuTenbHas
) BrlnonHenue roMantHux 20 camonpoBepku. |[1-7]
3aaHUuN IToaroroBka x
KOHTPOJIBHON
pabore.
Psinib N3ydenune NeKMOHHOTO OTBeTUTH HA OcHoBHas [ 1-6]
Marepuania, JuTepaTyphl. BOIIPOCHI JJIsA JlononHuTenbHas
) BrlinonHenne roMantHux 20 camonpoBepku. |[1-7]
3a/1aHUI [ToaroroBka k
KOHTPOJIBHON
pabore.
Teopust GyHKIMH KOMITJIEKCHBIX TIEpeMEHHBIX | 3yueHue TeKinoHHOTo OtBeTuTh HA OcHoBHas [1-6]
Marepuania, JuTepaTyphl. BOIIPOCHI JJIsA JlononHuTenbHas
) BrinonHeHne roMantHux 16 camonpoBepku. |[1-7]
3aJlaHuN ITonroroska k
KOHTPOJIBHOM
padore.
JuddepenunanbHble ypaBHEHUS N3yuyenue NeKIHOHHOTO OtBeTuTh HA OcHoBHas [ 1-6]
Matepuaia, JUTepaTypsl. BOIIPOCHI JJIs JlonoyiHUTENbHAS
) BrlnonHenne noManHux 16 camonposepku. |[1-7]
3a1aHUI IToaroToBka k
KOHTPOJIBHON
pabore.
HTroro 2 cemecTp 72
OO0t 00beM CaMOCTOSITEIBHOW PaOOTHI O TUCITUTIINHE (Yac) 125

M3 Hux o0beM caMOCTOATENBbHON pabOThI

AMCTAHIMOHHBIX 00Pa30BaTEJbHBIX TEXHOJIOTHH (Yac)

C MCIIOJIb30BAHHEM JJICKTPOHHOIO Oﬁy‘-leHI/Iﬂ u







4.3. Conep:xanue yueOHOro MaTepuaJia
Tema 1. DieMeHTHI JTUHEHHOH aareOpbI

Matpuibl, TMHENHbIE ONEpalliy HaJA MaTpulaMu. YMHOKeHHe marpull. Onpenenurensb
MaTpULbl U ero cBoicTBa. Panr marpunel. MccienoBanue Ha COBMECTHOCTD M PELICHHUE CUCTEM
nuHeWHbIX ypaBHeHuU. Meton Kpamepa. Meron [Maycca. MarpuuHas 3amuch CHCTEMBI
JUHEHWHBIX YpaBHEHUH, oOpaTHas Marpunia. CucreMa JTUHEHHBIX OJHOPOAHBIX YPAaBHCHHM.

Tema 2. AHaIMTHYeCKasi TeOMeTPHsi B IPOCTPAHCTBE.

Bekrtopsl, ux xoopauHatel. JIuHelHble onepanuu HaJl BekTopamu. PazmMepHocTh U 0a3uc
BEKTOpPHOTO TMpocTpaHcTBa. KoopauHaTel BekTopa B 3aJaHHOM Oazuce. CkansipHoe
IIPOU3BENIEHUE BEKTOPOB, €r0 KOOPJAMHATHOE BhIpakeHUE. BeKTOpHOE Mpou3BeeHNE BEKTOPOB,
€ro KOOpJAMHATHOE BbIpakeHHE. (CMEIIaHHOE IPOU3BEICHUE BEKTOPOB, €ro KOOPJIMHATHOE
BBIPAXXCHHUE.

[110CKOCTh B IPOCTPAHCTBE, OCHOBHBIE MOHATHUS. Y paBHEHHE IUIOCKOCTH B IIPOCTPAHCTBE,
OCHOBHbIE 3anaud. [Ipsmass B IpOCTpaHCTBE, OCHOBHBIE NPHUHATUSA. YpaBHEHUE MPAMOU B
IIPOCTPAHCTBE, OCHOBHBIE 3a/1auu. [IpsiMas U MI0CKOCTh B IPOCTPAHCTBE.

Tema 3. BBeaenune B MaTeMAaTHYECKHI aHAJIN3

YuciioBble MOCIEA0BATEILHOCTH, OCHOBHBIE IMOHATUSA M CBOMCTBA. (DYHKIMS Kak 3aKOH
COOTBETCTBUS MEKy MHOKECTBAMU, OCHOBHBIE [TOHSATHUS U CBOMCTBA.

[Ipenen mocnemoBaTenbHOCTH, Tpeaen QyHKIUH. beckoHeuHO Manble. ApupMeTHYecKue
cBoiicTBa mpexaena [lpemen MOHOTOHHOM OTrpaHUYEHHOM MOCIEN0BATENIbHOCTH. IIpenenbHblii
1epexo/ B HepaBeHCTBax. 1IepBrlil 1 BTOpOH 3amedarelbHbIe Ipenessl. HenpepblBHOCTE, TOUKH
pa3pbiBa. CBoiicTBa  HempepblBHBIX (GYHKIUH. HenmpepplBHOCTh 37Ie€MEHTapHBIX (YHKIIHIL.
ACHUMITOTHI.

KommiekcHple 4ymcna, UX CIOXKEHHE W YMHOXeHHe. TpuroHomerpuueckas Qopma
KoMILIeKcHoro uucia. Teopema MyaBpa-Jlannaca. OcHOBHast Teopema anreOpsl.

Tema 4. luddepenunanbHoe ucuucjieHue (PyHKIUMH 0HOH MepeMeHHO

[TpousBongnas. I'eomerpuueckuili U QU3NYECKUIl CMbICT Npou3BoJHOW. OmnpeneneHue u
reoMerpuueckuil cMmbicn auddepenunana. Ilpasuna nuddepeHpoBaHUs CyMMBI, Pa3HOCTH,
MPOU3BEJCHUSI M  YAaCTHOTO. BpluuCIeHHE  MOpPOU3BOJHBIX  MOCTOSIHHOM,  CTEIEHHOM,
TPUTOHOMETPHUUYECKUX, JIOrapu(PMUIECKOH, MOKa3aTeNIbHOM U OOpaTHBIX TPUTOHOMETPUUECKUX
¢ynkuuit.  I[lpaBuno  auddepenuupoBanue  cinoxkHoi  ¢yHkuuu. Jlorapupmmuueckas
npousBosHas. [IpousBoanble u guddepeHnmansl BelcMx mnopsakoB. IlpaBuino Jlonurasns,

0 o0
packpsITUE HeolpeaeaeHHocTel Buga — u — . MccnenoBanue noeeaeHUs: GyHKIUHU C IIOMOILBIO
o0
npou3BoHOM. Cxema uccienoBanus rpaduka QyHKIuu.

Tema S. UnTerpajbHoe ucunciaenue pyHKuuil 0AHOM epeMeHHOH

[TepBoobpazHas. Teopema 06 obmiem Buae nepBoodOpa3Hbix. HeonmpeneneHHbIi HHTErpan u
ero cpoicTBa. TabnuuHoe uHTerpupoBanue. @Dopmynaa MHTETPUPOBAHUSA IO  YACTSM.
PexyppeHTHBIE bopmybI. WHuTerpupoBanne JIpoOHO-pallMOHATIBHBIX GbyHKIMH.
HuTerpupoBanue METO0M 3aMEHbI IEPEMEHHBIX.

OmnpeneneHHblil UHTErpal u ero reomMerpuueckuil cmbicia. @opmyna Herotona-Jleitbuua.
CaoiicTBa ompezaeneHHoro wuHrerpaiga. OrmnpeneneHHbId HHTErpal OT YETHBIX, HEUETHBIX
¢byuknuil. [lpunoxenust ompeneneHHOro uHTerpana. HecoOCTBeHHbIE MHTErpalibl MEPBOTO U
BTOPOTO pOAa.



Tema 6. DyHKIMH HECKOJBKHUX MepeMEHHbIX

Omnpenenenue (yHKIMM HECKOJIBKUX HEpEMEHHbIX. ['eoMeTpuueckoe H300pakeHHe
¢yHKuuMi ~ ABYX NepeMeHHbIX. YacTHbIE MPOM3BOAHBIE IIEPBOTO W BBICIIUX HOPSIKOB.
HuddepennmpyemMocTh GyHKIIMA HECKOJIBKUX ITEPEMEHHBIX.

Tema 7. Paabl

YucnoBele psaabl (OCHOBHbIE TOHATHSA). PAapl ¢ MOJIOXUTENBHBIMH — YWIEHAMH.
3HakonepeMeHHble psiibl. CTENeHHbBIE PSIbI.

Tema 8. Teopusi pyHKIIMH KOMILIEKCHOTO EPEMEHHOTI0

Kommnekcusbie uncina. [Tonstre GyHKIMNA KOMIIEKCHOTO iepeMeHHoro. Psiapt dypre

Tema 9. ludgdepenunanbHblie ypaBHEeHU

Juddepennmansupie ypaBHeHUs nepBoro nopsaka. JluddepeHnmansapie ypaBHEHUS
BbICHIMX NOpsAKOB. Bunel pemenuii. JuddepeHuuanbHple ypaBHEHUs BTOPOrO IMOPSIKA,
JIOITyCKAIOIIUE MMOHKEHNU Nopsiika. JInHeiHble onqHopoaHble TuddepeHaabHble YpaBHEHHS.
Jlunelinsle ofgHOpOAHBbIE AU(QepeHInanbHble ypaBHEHUsS BTOPOIO MOPSJKAa C MOCTOSHHBIMU
kodpduuuentamu.  JluHelHble HEOAHOpPOAHBIE AM(QepeHInaIbHbIe ypaBHEHHs.  Meron
BapHaly IPOU3BOJIbHBIX TOCTOSHHBIX.

4.3.1. IlepeyeHb cCeMHUHAPCKHX, NIPAKTHYECKUX 3aHATHI 1 J1a00paTOPHBIX padoT

Tema 3aHATHA Bcero Ouenou- | @opmu-
4acoB HBIE CpeA- | pyeMble
n/m CTBa KOMIIe-
TEHIIUU

DJeMeHTHI BICHICH anreOpbl 4 KP

1 OIIK-1,

OIIK-
1.2

AHanmuTHyeckass ~ IeOMeTpus  Ha 4 KP, CP OIIK-1,
2 | IJIOCKOCTH. DJIeMEHTBI OIIK-
AHAJIMTUYECKON F€OMETPUH B 1.2
MPOCTPAHCTBE

BBenenune B MaTeMaTHUECKUNA aHAIN3 8 KP OIIK-1,
3 OIIK-
1.2

JuddepeHnnanbHOE UCUUCTICHUE 12 KP OIIK-1,
4 OIIK-
1.2

HNuTerpanbHoe ucuncienue 8 KP, CP OIIK-1,
5 OIIK-
1.2

@YHKIINN HECKOJBKHUX MTEPEMEHHBIX 4 KP OIIK-1,
6 OIIK-
1.2
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Paner.

OIIK-1,
OIIK-
1.2

Teopus GyHKIMA  KOMILIEKCHBIX
MepEMEHHBIX

OIIK-1,
OIIK-
1.2

JubdepeHnmranbapie ypaBHEHHS

OIIK-1,
OIIK-
1.2

4.3.2. IlepeueHb TeM (BONPOCOB), BBLIHOCHMBIX Ha CAMOCTOSITEJIbHOE H3Yy4YeHHE
CTYJAeHTaAMH B PaMKax caMocTosATebHO# padotsl (CPC)

Tema Bun 3agaHue dopmupyemble NIK
CaMOCTOSTCILHOM KOMIICTCHILIUHU
asJe paboThl
Ia
Marpun N3yuenue [Ipous OIIK-1 HIIKo
Bl teopun Ornepanuu | BECTU K11
HaJl MaTpUIIaMHU pa3IuYHbIC
omnepanuu Haj
MaTpUIaMu
Omnpene N3yuenne Borunc OIIK-1 UKo
JIATCIN TEOPHUH JISTh 1K1
Brruncnenue ONpeIEeTUTENN
ompeneauTene 2-
ro ¥ 3-ro nopsjaka
Ormpene Brruncnen Ucnion OIIK-1 UKo
JIATEIN ne N3yuenue | b30BaTh METON 1IKI.1
TEOPHUH MMOHHKCHUS
onpenenuTene 4- | nopsaka
T0 MOpsiAKa OTPEIeTUTEIS
Cucrem N3yuenue Pewnr OIIK-1 HI[Ko
BI JIMHENHBIX | Teopun Pemenue | b CHCTEMBI TIK1.1
ypaBHEHUM CHCTEM METOA0M
YpaBHEHHU Kpamepa u
METOA0M
l'aycca
Cucrem Pemenue Pemars OIIK-1 UKo
bl  KOOpJAMHAT | 3a]a4 npocreuime 1IKI.1
Ha IJIOCKOCTH U 3aJa4yd = aHa-
B IIPOCTPAHCTBE JTUTHYCCKOU
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T€OMETPHUH

[Ipsmas | M3yuenue Tteopuu | 3anuchiBaTh OIIK-1 HJ[Ko
Ha IJIOCKOCTH Pewenue 3anau YpaBHEHUSA 1IK1.1
MPSIMBIX u
CTPOUTH  3TH
psiMbIe
Kpusbsie | U3yduenue Tteopuu | Pemars OIIK-1 UKo
BTOPOT'O Pemenue 3amau u | 3amaumn Ha K11
nopsiAKa BBISICHEHHE IIOCTPOEHUE H
CBOMCTB 3JUIMIICA, | UCIIOJIb30BAHU
rUNepOOoIIbl, e CBOMCTB
napaboIIbl IUIHIICA,
runepOoIbl,
napaboJIbl.
Jluneitn | U3ydyenue Teopuu. | Haxonutsb OIIK-1 UKo
ple  omepauuu | Pemenue 3anau CKaJsIpHOE U 1K1
HaJl BEKTOpaMu BEKTOPHOE
YpaBHeHUs [IPOU3BEIACHUE
IJIOCKOCTH B 3anuc
IIPOCTPAHCTBE. BIBaTh
YpaBHeHUst YpaBHEHUSA
IpsAMON B IJIOCKOCTH U
MIPOCTPAHCTBE. PSIMOiA.
[ToBepxHOCTH
BTOPOTO
MOpsJIKA.
IIpenen | U3yuenue Tteopun | Haxoauts OIIK-1 UKo
nocienosarenb | Berancinenue IIPEIENbI K11
HOCTH MIpeieoB MocJe0Ba-
MIOCJIEZIOBATEIBHOC | TEIBHOCTEN
Teu
IIpenen | U3yuenue teopuu | Haxomnurts OIIK-1 UKo
byHKIMH Breramcnenne Mpeaesbl TIKI.1
IIPENIETIOB byHKIMH
3ameuar | Beruucienue Ucnonp3oBath OIIK-1 UKo
€JIbHbIE IIPENIETIOB 3aMevaTelib- K11
TIpeiesbl HBI€ MTpeJIeNbl
IIpouss | Beruucnenue Haiitu OIIK-1 HI[Ko
oJiHasl QYHKIUU | IPOU3BOJHBIX IIPOU3BOJIHBIE 1K1
[IpaBun | [Ipumenenue Beraucnars OIIK-1 UKo
o Jlonurans npaBuia Jlonurans | npeaensl K11
byHKIMMA
Uccneno | U3yuenue [Iposec OIIK-1 UKo
BaHUEe QYHKIUH | METOJIOB U | TH 1IK1.1
MIOCJIEZI0BATENBHOC | UCCIIEIOBAHUE
TH UCCIIEJJOBaHUS | PYHKIMIMA
byHKIHI
Heomnpe | U3yuenune Tteopun Brrunc OIIK-1 UKo
JIeJICHHBIN Brruncnenue JIATh TIKI.1
MHTErpal WHTErpajoB WHTETpaJIbl
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Onpenenennslii | U3ydyenune Tteopun Brrunc OIIK-1 UKo
UHTErpa Brruucnenue JSATh TIK1.1
VHTETPaJIOB WHTErpaJibl
OyHKIHH N3yueHne cBOMCTB IIposec OIIK-1 HIIKo
HECKOJIbKMX byHKIUH TH 1IK1.1
IIEPEMEHHBIX UCCIIEJOBaHUE
GyHKIHA.
Brrunciuts
IIPEAEIIbI
YacTtHble N3zyuenune Tteopun Haxon OIIK-1 UKo
MIPOU3BOJHBIE Brruucnenue UTh  YacTHbIE 1IK1.1
IIPOU3BOJIHBIX IIPOU3BOJIHBIE
Yucnoseie N3ydenue Tteopuun Brrsicu OIIK-1 UKo
pAABL Pemrenue 3agau WUTh BOIIPOC O TIKL1
(ocHOBHBIE CXOJIUMOCTH.
TIOHSTHSL) Haiitn cymmbl
pAIOB.
3nakonepemeHn- | M3ydenne teopun Uccnen OIIK-1 UKo
HBIE PSAJIbI UccnenoBanue OBaTh Ha 1IK1.1
pAI0B a0COIIOTHYIO
U YCIOBHYIO
CXOJUMOCTb
CrereHHbBIC Paznoxenune Paznox OIIK-1 UKo
pAIBI byHKIni B | UTh (YHKIHIO. K11
creneHHble psabl. | Haiitu panumyc
HccnenoBanue CXOJIUMOCTH H
pAI0B MHTEpBal
CXOJMMOCTHU
OneMeHThI N3yuenue Beimnon OIIK-1 HI[Ko
KOMIUIEKCHOTO | Teopun  PelieHue | HATh OeWCTBUSA TIKI.1
aHanu3a 3a1a4 HaJ
KOMIUIEKCHBIM
1 YHUCIIAMH
Huddepeniu- Uzydenue Pemut OIIK-1 UKo
aJbHbIE Teopun Pemenue | b ypaBHeHUS 1K1
ypaBHEHUS YpaBHEHHU
IIEPBOTO
MOpsJIKA.
JInnelinpie N3yuenune Pemnr OIIK-1 HIIKo
OJTHOPOJHbIE Teopun Pemenue | b ypaBHeHH K11
muddepeHIu- YpaBHEHHU
albHBIC
ypaBHEHUS
BTOPOTO
nopsIKa c
MIOCTOSIHHBIMH
koa¢dunrenTa
MU.
JIunelinpie N3yuenune Pazo6p OIIK-1 HIIKo
HEOJITHOPOJHBIE | TEOPUU aTh TMPUMEPHI K11
b depeHiy- peneHus
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aJbHbIC ypaBHEHUU
YpaBHEHHUS.

4.4. MeroauuecKkue YyKa3aHMsi 10 OPraHU3aAlMUM CAMOCTOSITEJIbHOW PadoThI
CTYACHTOB
[lenpro caMOCTOSTENLHOM pabOTHI CTYACHTOB SIBIISIETCS, HA 0a3e aHaIM3a COBPEMEHHBIX
MOJXOJOB K TEOPUU M TPAKTHKE, JTOOUTHCS BCECTOPOHHETO M TJIIYOOKOro TOHUMaHUS
MaTeMaTUYeCKUX MeToJ0B. HayuuTbcs MCHOJIb30BaTh IMOJYYEHHBbIE 3HAHUS HA MPaKTHUKE.
CraButcs TakkKe IeJIb 3aKpeIIeHUs YMEHUN COCTaBJICHHS JIOTUYECKH OOOCHOBAHHOTO
CTPYKTYPUPOBAaHHOTO  M3JI0KEHUS  TEMbI, KPUTUYECKOTO  BOCIPHUATUA  JHUTEPATYPHI,
dbopMupoBaHUS COOCTBEHHON MO3UIMH 110 U3y4aeMOMY BOIIPOCY, apryMEHTAalliu €€ Ha OCHOBE
(haKTUYECKOro MaTepuala, B HTOTe - IPUOOPETEHHSI HABBIKOB CAaMOOOpa30BaHUSI.
CryaeHTsl, AJi1 AOCTAaTOYHOIO OCBOEHHUS TEOPETHYECKOTO Marepuaja MO0 JAUCIUIUIMHE
«MaremaTtuka» TOJKHBI:
- O3HAaKOMHUTHCS C IIEPEYHEM BOIPOCOB, YKa3aHHBIX B TEME U U3YUUTh UX MO KOHCHEKTY
JIEKIUH C Y4€TOM ITOMETOK B KOHCIICKTE;
- BBIOpaTh UCTOYHHMK M3 CIHCKA JTUTEPATyphl, €CIU MO JAaHHOW TeMe HEAOCTAaTOYHO
MaTepHualia B KOHCIIEKTE JICKIU;
-  U3YYUTh M 3aKOHCHEKTUPOBATh MaTepHal, MPEIJIOKEHHBIA ISl CaMOCTOATEIbHOIO
W3y4YEHUS,;
- TpPOBEpUTH IMOJYYEHHBIE TEOPETHUUYECKUE 3HAHMS C IOMOUIBIO IMPOMEXKYTOUYHBIX
KOHTPOJIbHBIX padoT.

Bonpocsl A1 caMoOnIpoBepKM:

1. V3MeHUThCS 1M BEJTMYUHA OTPEACTUTENs, €ClIM ePECTaBUTh MECTaMH CHaJaja J[BE €ro
CTPOKH, @ 3aTeM /iBa cToj0ua?

2. Kak W3MeHHTCS BeNWYMHA ONPEACTHUTENS] TPETHEro MOPSAKA, €CIH BCE €ro AIEMEHTHI
YMHOXUTb Ha 27

3. Matpuna C paBHa mpousBeneHHI0 MaTpullbl A Ha marpunly B. Kak HaliTu anemeHt
Mmatpuilsl C, CcTOSIKNA BO BTOPOM CTOJIOLE U TpeThel cTpoke (Marpullbl A u B kBaapartHsle,
pasmepHoctu 3x3)?

4. Kakas matpuna Ha3pIBaeTcs TpeyroabHON?
S. MoskeT 11 paHr MaTpulibl, UMEIOLIE pa3MepHOCTh 5X3 ObITh paBHBIM 47
6. basucHblii MUHOpP cHCTEMBI OAHOPOJHBIX YpaBHEHHWH Ha 5 HEM3BECTHBIX paBeH 3.

CKonbKO CBOOOIHBIX U CKOJIBKO 0Aa3MCHBIX IEPEMEHHBIX UMEET JIaHHasl cucTema?
7. Uto Ha3bIBAaETCA OPTOM BEKTOpA.

8. IIpu3HaK KOJUIMHEAPHOCTH BEKTOPOB.

9. MoskeT i BeKTOp 00pa3oseBath ¢ ocsivu OX, OY, OZ yrisr 1o 60°?

10.  Kakoe MakcUMaJlbHOE€ KOJIMYECTBO JMHENHO HE3aBUCUMBIX BEKTOPOB MOXHO HAWTH Ha
IIJIOCKOCTH?

11. B 4em oTimuue npaBoil TPOWKH BEKTOPOB OT JIEBOM?

12. Kaxoit 3HaK nmMeeT ckaasipHOE MPOU3BEICHHE, €CITH BEKTOPHI 00pa3yloT TYION yro?

13.  Ilpu3Hak OpTOrOHAJIBLHOCTU BEKTOPOB.

14. [Ipu3HaK KOMIIJTAaHAPHOCTH BEKTOPOB.

15.  Kakol BEKTOp Ha3bIBAETCsI HAIIPABJISIFOIIUM BEKTOPOM IPSIMON?

16. Kaxko# BekTOp Ha3bIBaeTCs HOPMAJIBHBIM BEKTOPOM IIIIOCKOCTH?

17. MoeT M cXoAsaIasicsa NOoCIEA0BATENLHOCTE OBITh HEMOHOTOHHOM?
18. MoXeT i CXOAIIAsCS MOCIeI0BATEILHOCTh OBITh HEOTPAHUUEHHOM ?
19. IlpuBenure npuMep OrpaHUUECHHOMN, HO HE CXOAIIEHCS MTOCIeI0BATEIbHOCTH.
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20. IIpuBenute npumep (pyHKUIUH, UMEIOLIEH TOUKY pa3pbiBa B KOTOPOH CYIIECTBYIOT MPEIEIIbI
CIIpaBa U CJI€Ba, OHU PaBHbI MEXAY COOOI, HO HE paBHBI 3HAYEHHUIO QYHKIIMH B TaHHOM TOUKE.
21. Kaxumu cBoiicTBaMu 00saaeT GyHKIUS Ha UHTEpBae (a, b), €CIu U3BECTHO, YTO B KAXKJIOU
TOYKE 3TOT0 MHTEpBaJa MepBas MPOU3BOIHAS OOJbIIEC HYJIA, a BTOpas MPOU3BOJHAS — MEHBIIIE
HYJIS.

22. U3BecTHO, YTO TOYKA Xy SBJISETCA TOYKOW MaKCMMyMa HEKOTOPOHM (DYHKIIMH, YTO MOYKHO
CKa3aTh MPO MPOU3BOIHYIO (DYHKIIMH B JAHHOW TOUKE?

23. Yemy paBeH WHTErpall IO OTPE3KY [-a, a] OT HeueTHOU DYHKIIIH?

24. MoseT 1 B ONpeACTICHHOM UHTETpajle HKHUN Tpeies ObITh O0JIbIIe BEpXHEro?

25. Yemy paBHa NpOU3BOJIHAS OT HEONPEICICHHOTO HHTErpasia’?

26. Kaxum cBOHCTBOM JOJKHA 00MagaTh (GyHKIUS Ha OTpe3Ke [-a, b], 4To0bI HHTErpa OT 3TOH
GYHKIIMH IO TaHHOMY OTpe3Ky ObUI paBeH IJIOAAU KPUBOJIMHEHHON Tpaneuuu, orpaHuu4eHHOM
rpaduKoM 3ToH (HyHKINH.

4.5. IlpumMepHasi TeMAaTHKAa KypPCOBBIX padoT (IIPOEKTOB)
KypcoBbie paboThl HE IPETyCMOTPEHbI

V. VUEBHO-METOJUYECKOE 1 UTH®OPMALIMOHHOE OBECIIEYEHUE
JUCUMIINHBI

a) OcnosHas

1. AnrtonoB, B. I. Maremaruka [Tekcr]: yuebnoe nmocodue (rpud I1p. / B. . AnTOHOB,
®. U. KomeneBnu. — M.: Jlawp, 2010. - 160 c. : wmi. - Pexum nocrtyna: OBC
"N3narensctBo "Jlanp". - Heorpanuu. goctym. - ISBN 978-5-8114-1080-4 : b. 11.

2. TI'pec, I1. B. MaTtemaTtuka nisi 6akanaBpoB [DJIEKTPOHHBIN pecypc|: YHHUBEPC. Kype s
CTyZl. TyMaHHUTap. Hampasi.: yuel. mocobue / I1. B. I'pec. - 2-e uzn., nmepepad. u jgoi. -
OBK. - M.: Jloroc, 2013. - Pexxum goctyna: Y3 "bubmuotex". - Heorpanud. goctym. -
ISBN 978-5-98704-751-4 : 9600.00 p.

3. Baapummupckmii, b. M. Maremaruka. O6muit kypc [DnekTpoHHbIil pecypc] : yueO. / b.
M. Bnagumupckuid. - Mocksa : Jlanp, 2008. - 960 c. : un. ; 24 cm. - (YueOHUKH It
By30B. CrienmanbHas nurteparypa). - Pexxum nocryna: ObC "UsparensctBo "Jlamp". -
Heorpanuu. nocryn. - bubnuorp.: c¢. 948-950. - ISBN 978-5-8114-0445-2 : b. u. IIpeam.
yka3z.: c. 951-957.

4. Iunaues, B. C. Bricimas marematuka [Tekct] : yue0. mocobue mans O6akanaBpoB, s
ctyn. By3oB / B. C. lllunaues; pea. A. H. TuxonoB — 8-e uzn., nepepad. u gom. - M. :
FOpaiit, 2013. - 447 c. ; 21 cm. - (bakanaBp. ba3zoBerit kypce). - [lpenm. ykas.: c. 442-447.
- ISBN 978-5-9916-2634-7 : (5 2x3)

0) Honoanumenvras
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1. IIucemennswiii, [[.T. KoncnekT nmekmuii mo Beicmreid marematuke [Tekcrt]: B 2 4. / J[. T.
[Tucemennslii. — 7-e u3n. — M.: Aiipuc-npecc, 2007 — ISBN 5-8112-2377-0. — T. 1:
Tpunuats mwects Jekuuid. — 2007. - 280 c. — ISBN 978-5-8112-2376-3. — ICH 86 3k3.

2. Ilucemennsiid, J.T. KoHcmekT nekmnmii mo Bbiciied matemaruke [Texcr]: B 2 u. / J. T.
[Tucemennblii. — 5-e u3g. — M.: Aiipuc-npecc, 2007 - ISBN 5-8112-2377-0. — T. 2:
Tpunuare nate gekui. — 2007. — 252 ¢. — ISBN 978-5-8112-2315-2 — UICH 28 k3.

3. Humaues, B.C. 3aga4nuk 1o BeICIIEH MaTeMaTuke : yueb. mocoodue mais crya. By3oB / B. C.
[lIunayes. - 9-e¢ u3n., crep. - M.: Beicii. mk., 2009. - 304 c.; 21 cm. — ISBN 978-5-06-
006145-1 — ICH 5 »x3.

4. Illumages, B.C. 3agaunuk no Beicueil matemaruke [Tekcr]: y4e0. mocobue i CTy/. By30B
/ B. C. lllunages. - 10-e u3x., crep. - M. : Uadpa-M, 2015. - 304 c.: un.; 22 cm. - (Boicmiee
obpazoanue). — [SBN 978-5-16-010071-5. — ISBN 978-5-16-101831-6 — ICH 1 3x3.

5. Munopckuii, B.I1. Coopuuk 3anau no Beiciieid Matrematuke / B. I1. Munopckwuit. - 15-e u3.
- M. : ®usmartiurt, 2010. - 336 c. ; 21 cm. — ISBN 978-5-94052-184-6 — ICH 1 3k3..

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

6.1. YueOHo-1200paTopHOe 000py/10BaHue

3aHATUS 1O JaHHOM JUCHMIUIMHE HE TpeOYIOT CIEeUUaIUu3UPOBAaHHBIX ayJIUTOPUH,
MnNpe€aHa3HAYCHHBIX IJIA IMPOBCACHUA J1a60paT0pH0r0 I[MpaKTUKyMa. .HGKLII/IOHHI)IG " NPAKTHICCKHUC
3aHATHUA, TPYHIIOBBIC 1 UHAUBHUAYAJIbHBIC KOHCYJIbTAllUuH, TCKyHII/Iﬁ KOHTPOJIb U IPOMEKYTOUHAA
aTTecTalys, CaMOCTOsTeIbHAsE paboTa CTYACHTOB MPOBOJIATCS B JICKIMOHHBIX U CEMHHAPCKUX
y4eOHBIX ayJAUTOPHSIX.

6.2. IIporpamMHoe obecnieyeHue

YHuBepcutreT obecriedeH HEOOXOJUMBIM KOMILJIEKTOM JIMIIEH3MOHHOTO M CBOOOJHO
pacIpoCTpaHsIeMOT0 MPOTPAMMHOTO OOSCTICUEHHS, B TOM YHUCJIe OTEYSCTBEHHOTO TIPOM3BOCTBA
(mompoOHble cBeneHus npuBeneHbl Ha caite MI'Y https://isu.ru/export/sites/isu/ru/employee/-
license/.galleries/docs/absorbed/  2019.pdf).

[TepcoHaIbHBIE KOMITBIOTEPHI HCIOJIB3YEMOT0 Ha TPAKTHYECKUX 3aHIATHIX W IS
CaMOCTOSITENIbHOM  paboThl CTYACHTOB KOMIIBIOTEPHOTO Kjacca TMOJHOCThIO —OCHAIICHBI
HEOOXOUMBIM CUCTEMHBIM U MPUKIIATHBIM IPOrPaMMHBIM 00€CTIEYCHUEM:

— OC Windows-10;

— oducHsiii maker MS Office 2013, Bxmrouaromuii B cBoii coctaB MS Word, MS Excel,
MS Power Point, MS Access, MS Publisher;

— Opayzep Google Chrome.

1. Adobe Acrobat XI Jlunensuss AE nns akan. opranusauuii Pycckas Bepcust Multiple
License RU (65195558) Platforms (11447921 T'ocynapctBensbiii koHTpakT Ne 03-019-13,
19.06.2013, 6eccpodHo).

2. Microsoft Office Enterprise 2007 Russian Academic OPEN No Level (Homep
JInnen3uu Microsoft 43364238, 17.01.2008, 6eccpouHo).

3. Kaspersky Endpoint Security nns 6usneca - Crannaptaeiii Russian Edition. 250-499
Node 1 year Educational Renewal License (®Popyc Kontpakt Ne 04-114-16 ot 14 nos6ps 2016
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r. KES Cuer NePCIL[3-000147 u AKT ot 23 wmosOps 2016 1. Jlum. Ne 1B08161103
014721370444), npoanena no 22.01.2020.

4. Mozilia Firefox 50.0 YcnoBus nmpaBooGnagarens (Y CI0BUsL UCIOIB30BAHUS 110 CCBUIKE:
https://www.mozilla.org/ru/about/legal/terms/firefox), 6eccpouno.

5. 7zip 16.04 Ycnosus npaBooOnanatens (Y CIIOBUS UCTIONB30BaHUs TI0 CChUIKE: http://7-

zip.org/license.txt) 6eccpodHo.

6. WinRAR T'ocynapctBennsiii KoHTpakT Ne 04-175-12 ot 26.11.2012, 6eccpoyHo.

7. Ilporpamma ajis cratuctuyeckoir o0padotku manubix SPSS Statistics 17.0 (SPSS Base
Statistics; kon-Bo 16; cyOmuneH3nonHblii goroBop Ne2008/12-MI'Y-1 ot 11.12.2008 .
oeccpouno; IBM SPSS Custom Tables; kon-Bo 7; nurier3uonsbiii moroop Ne20091028-1 ot
28.10.2009 r.; 6eccpouno; IBM SPSS Custom Tables; kon-Bo 7; cyONUIICH3HOHHBIN TOTOBOP
NeAJI120503-1 ot 03.05.2012 r.; Geccpouno); IBM SPSS Statistics 22 (IBM SPSS Statistics
Base Campus Edition, IBM SPSS Custom Tables; xon-Bo 15; JIHIIEH3HMOHHBIA JTOTOBOP
No20161219-2 ot 26.12.2016 1.; 6eccpoyHO).

6.3. Texnn4yeckue u 3JIEeKTPOHHbIE CPEICTBA

B xome ywebHOro mporecca HCHONB3YeTCS JJIEKTPOHHBINM IMOPTal YHUBEPCUTETA U
0oJbIIOE  KOJIMYECTBO DJEKTPOHHBIX CPEACTB OO0y4YeHHs, B TOM uucie OecIjIaTHbIE
oOpa3oBaTelbHBIC pEeCcypchl WHTEpHET-cepBrca Rutube wu Youtube, a Taxxke MaccoBsie
OTKPBITBIC OHJIafIH-KprBII

https://educa.isu.ru

https://rutube.ru

https://www.youtube.com
https://isu.antiplagiat.ru
https://openedu.ru
https://arzamas.academy/

https://www.coursera.org/
https://www.udacity.com/

MaTepI/laﬂbHO-TeXHI/IquKOG odecneuyeHue AUCHUIIIMHBI
YueOHas AyaAUTOpUs IJIsd MIPpOBECACHUA 3aHATHH JEKIMOHHOTO U MPaKTUYCCKOr'o TUIIA, JJI
MNPOBCACHUA TPYIIOBBIX W HWHIAWBUAYAJIBbHBIX KOHcyHBTaHHﬁ, TCKYLUICTO KOHTPOJISI U

IIPOMEXKYTOUHOM aTTeCTallH, Ui CAMOCTOSITEIbHON pabOThI.

VII. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

B coorBerctBun ¢ tpeboBanusiMu OI'OC mo HampaBlieHHIO MOJATOTOBKU peau3alus
KOMIIETEHTHOCTHOTO TO/AXO0/la IMpeAyCMaTpUBaeTCsl IIMPOKOE HCIIONb30BAaHUE B Y4eOHOM
Ipolecce aKTUBHBIX W HMHTEPAKTUBHBIX (OpPM MPOBEACHUS 3aHATUNH (KOMIIBIOTEPHBIX
CUMYJIALIMN, JEJOBBIX U POJIEBBIX WIP, pa300p KOHKPETHBIX CUTYaIUil, NMCHUXOJOTHYECKUE U
UHbIE TPEHUHTH) B COUYETAHUU C BHEAYAUTOPHOU pabOTON C Lenbio (POPMUPOBAHMS U PA3BUTHUS
npo¢eCCHOHATBLHBIX HAaBBIKOB 00YYarOIIUXCA.

[TpenogaBanue nAUCHUIIMHBI «MaTeMaTuka» MPEANoNaracT UCIOIb30BaHUE CIETYIOINX
00pa30BaTeNbHbIX TEXHOJIOTHUA:
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https://educa.isu.ru/
https://rutube.ru/
https://www.youtube.com/
https://isu.antiplagiat.ru/
https://openedu.ru/
https://arzamas.academy/
https://www.coursera.org/
https://www.udacity.com/

MMPOBCACHUC AYAUTOPHBIX 3aHATHI C HUCIIOJIB30BaAHUEM My.IIBTHMCIIHﬁHBIX
TEXHOJIOTUH, ayANO0- ¥ BUJIEOMAaTEPHAIIOB;

NPOBEICHUE JICKIMOHHBIX 3aHATHH B (opMe MNpOOIEMHON JEKIMH, JIEKIHUHU-
JIMCKYCCHH;

UCII0JIb30BaHUE MPOOIEMHO-OPUEHTHPOBAHHOIO OAX0/1a IIOCPEICTBOM IPOBEICHUS
CaMOCTOSITENILHBIX paboT;

TECTOBBIE TEXHOJIOTUH;

NPUMEHEHHE HMHTEPAKTHBHBIX OOYYaIOIIMX TEXHOJOTHH, TaKMX Kak TIpYNIOBas
JMCKycCHsi, padoTa B MaJIbIX TPYIIaX;

BBINIOJTHEHUE CTYIEHTaMH KOHTPOJIBHBIX U CAMOCTOSTENBLHBIX PadoT.
I[I/ICTaHI_II/IOHHBIe TCXHOJIOTUH, HUCHOJB3YCMBIC IIPU pCaIM3allur PA3JIMYHBIX BHUJI0B
yueOHOi1 paboThI:

WHJUBUIyaJIbHOE OOILIEHHUE CO CTYJEHTAMU YePe3 AIEKTPOHHYIO MOYTY;

UCIIOJIb30BaHUE  CICIMAIM3UPOBAHHOIO  oOpasoBaTelibHOro  mopraia UI'Y
https://educa.isu.ru/ ans opraHu3aly TEKYLIETO KOHTPOJIA 3a YCIHEBAEMOCTBIO M
IIOCEIIAEMOCTEIO.

VIII. OHEHOYHBIE MATEPHUAJIBI IJISA TEKYIIEI'O KOHTPOJISA 1

MPOMEXYTOYHOM ATTECTAILIUHA

OueHoYHbIe CPeACTBA /I BXOAHOT0 KOHTPOJIA
Tect Ha 3HaHME 0a30BBIX PA3JCIOB Kypca aireOpbl M Hadal aHalIM3a IIKOJIBHOTO Kypca

MaTEMAaTUKU.

MaTepI/laﬂbl AJIA MPOBEACHUSA TEKYIIECTIro KOHTPOJIA 3HAHUH CTYAEHTOB

Bun xontpons KonTponupyemslie Kommnerenimm,
Ne B KOMIIOHEHTHI
n/n KOTOPBIX
KOHTPOJIUPYIOTCS

1 Brinonnenue texymero noMamrsero 3aaanus ([3) | Temsr 1-9 OITK-1

2 ITpoBepounsie mucsMeHHbIe PaboThl (I1P) Temsr 1,4,5,6 OIIK-1

3 AynutopHble KOHTpoJIbHBIE paboTs! (KP) Temsr 1, 3,4, 6 OIIK-1

4 CemectpoBsie pabotsl (CP) Temsr 2, 5 OIIK-1

5 Bormpocs! 1 3a1aHus K 9K3aMEHY Tewmsl 1-6 OTIK-1

HPUMeprle eapuanmbsl OUE€HOUHbBLX cpedcme.

Tema 1.

Konmponvnaa paboma
3amaya 1. Pemuts cucremy a) meronom ['aycca, ©6) MaTpu4HbIM CIIOCOOOM C) HCIOIB3YS
npaswiio Kpamepa.
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2x—y+z=4
x+3y—-—z=7
[3x—y+4z=12

3amaua 2. BeITOITHUTE JeHCTBUA:

3 2
|(11

l2 2

3angaua 3. Haiitu panr marpunsl | 1 3

1)2 (3 2 1)(3

2
3] -2/1 1 3] |-4 5
3

s

s
I

1

W W N

P (e») P
N——
X\

—_— W

\S L

[\

w —
Ne—

(V)]

10
2 3 2

Tema 2
Ilposepounas paboma

NS v kR =

¢

Tecm
1.

Haittn koopauHatel BEKTOpa E , ecmu A(2,1,2), B( 1,2,2).

BuIuucnouTh 1IuHy Bektopa d = (2,4,-3).

Haiftu opt Bextopa a = (2,4,-3).

I[Tpu KaKuX 3HAUEHHSX O U B BEKTOPBI d = ai + ] - 2k ub=4i- 27+ ,Blg KOJUIMHEApHBI?

BBIUHCIIUTB CKANAPHOE MPOM3BEIEHHE BEKTOPOB @ = (2,4,-3) u b=4i- 2} +k.

Haiiti BEKTOpHOE POM3BEIEHHE BEKTOPOB d = 4i + ] ~2k ub=5i - 2} .

BEIUKMCIUT CMeNIaHHOE TIpOH3BeJeHHe BeKTopoB d = 4i+ j+ 2k, b=5i+2j u
=(2,4,-3)

Kakoii yrioBoit koa@puiuueHT nMeeT npsmMas, 3aJjaHHasi B IEKapTOBOM cUCTEME

KOOpJMHAT YpaBHEHUEM x +2y+6=07

2 2)05; 3)-0,5: 4) 2.
2. Ha kokoit mpsmoii nexut Touka A(0,5)?
1) x=2y+2=0
2)  08x—0,6y+3=0
3)  0,8x-0,6y-10=0
4) AR
3 2
3. VpaBHeHHe TPAMOM, MpoXojsmiel yepe3 TouKy A(—4;—1) TMepneHuKyIAPHO MPAMOii

1, :2x—y+3=0, UMeeT BH] ...

1) x=2y+2=0

2) xX+2y+6=0

3) 2x—y+7=0

4) —4x—y—-17=0.

4. Toukoi nepeceyenus npsmeix 2x+y+5=0 n 3x-y-10=0 sBisgercsa Touka
D@-7; 2)L0);  3)(@2, 1 4) (1, -1).
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5. Kaxkas 13 m1aHHBIX TOYEK JICKHUT Ha MIIOCKOCTH 3X-2y+z-1=0
1)(1’ 1’ 0) 2)(-15 2> 1)7 3)(1’ 2’ 0)7 4)(05 2’ -5)9 5)(07 25 -5)

6. Kakoe ypaBHeHHE 33J]a€T IJIOCKOCTh, MPOXOAAILYIO MapauieabHo ocu OX?

1) 2x+32z-1=0,

2) 2y—-x—-1=0,

3) 5z+43y-5=0.

4) 2x+4y+z=0

7. Kakoil M3 IEpedYMCICHHBIX BEKTOPOB SBISETCA HOPMAJIbHBIM BEKTOPOM IIOCKOCTH
9x —6z+14 =07

1) (9,-6,14)

2) (9,-6,0)
3) (0,3,-2)
4) (9,0,-6)
. . x=7 y=-2 =z-1

8. Kaxkas u3 miockocreld MpoXOoAUT NEPIEHIUKYISIPHO TPAMOI S = 5 = 5
1) —3x+2y—-2z+1=0
2) Tz+2y+z-21=0
3) 3x+2y—-2z—-10=0
4) 3x—-2y—-2z-2=0
0. Kakas 13 mepednciieHHBIX NPsIMBIX MapajieibHa WJIM COBIAJACT C JIAaHHOW MpPsSMOM
x-1 y-2 =z

2 3 4
1) x=1-2¢t, y=2+3t, z=4t

2) x=2+4+2t, y=2+3¢t, z=5+4¢
x—2 y-3 z-4

3
) 2 —4 -2
4) x=2+t, y=3+t, z=4
Cemecmposas paboma
3amaua 1.

Jlanbl KOOpAMHATHI TpeX IOCieNoBaTeNbHbIX BepimnH mnapawienorpamma ABCD (cucrema
koopauHat aekaprosa) B(-1;3), C(3;5), D(-4;-2)
Haiitu:
rapaMeTpu4ecKue ypaBHEHUs CTOpOHBI AD;
IJIOLIalb TPEYTOJIbHUKA, OTCEKAEMOro npsiMoii AD OT KOOpAMHATHOTO YTJIa;
HOpMasbHOE ypaBHeHue BeIcoThl DK, onyiieHnHoit u3 Bepmunasl D Ha cropony AB;

1

2

3.

4. JUIMHY BbICOTHI DK

5 yrioBoi koadduuuent nuaronanu AC;
6

TAHI'CHC yTJjia MCXKIY JUaroHaJIsIMU Iapajjicjiiorpamma.

3amava 2. Ilo naHHBIM HAWTH ypaBHEHMs IIOCKOCTH: oOiee, B oTpe3kax. Halitu ypaBHeHHE
NapaJuIeIbHON IIIIOCKOCTH, MPOXOIMANICH 4Yepe3 M, M pacCTOSHUE MEXIY MapauleIbHbIMU

IJIOCKOCTAMMU
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Ne Bap. Touku mI0cKOCTH Hanpasisromue M

BEKTOPBI
1 M1 (2:»150): M2 (3a'2a1)’ M3 (4a07-1) (732’3)
Tema 3
Konumponvnas paboma.
o Z, (Z 2 Tz 3 ) . .
1. Haiitu 3HayeHue BbIpaXeHUS — z, =4+51 z,=1+1
Z, , eclu ’ ’
z,=9 T
2. [IpencraBuTh B TPUTOHOMETPUUYECKON M MOKa3aTeIbHON (POpMax KOMIUIEKCHBIC YUCIIa
|
zl=\/§+i z, = 1+ /3 2= 5
3. Pemmts ypapuenne z° i =0
IIposepounas paboma.
3aoanue 1. (6vlOepume 00uH 8apuarnm omeema)
3HaueHue npejiena im ——— pasHo. ..
oo Qx4+ 4
) O B D0 A
© — - 5
2 2
. 6+ x’
3adanue 2.  3Hayenwue npeaena lim paBHoO...

o 2x? 4 4x -1

1
a) o o)L B ; r) 0; 1)
. 9—x’
3aoanue 3. 3HaveHue mpenena lim —-———— pasHo...
=32x" —4x-6
a) o R HE ) 25 r) 0; 1)
Tema 4.
Konmponvnas paboma.

3adanue I.  BBMUCIMTH NPOU3BOAHYIO GYHKIMH y = 2x" + Jx 43

X

3aoanue 2. BBIYMCIMTH IPOM3BOAHYIO QYHKIUM y = — .
e —_—

3adanue 3.  BBMHCINTL IPOM3BOAHYIO GYHKIMU y = x -/ x° + 1
3a0anue 4.  BbluMcAUTh 3HAUYEHUE TPOU3BOIAHOI BTOPOTO MOPSAIKA PYHKIUHU y = sin 2x + 4x

Vs
B TOUKE X = —
4

3a0anue 5.  HalTu acUMITOTBHI, TOYKU HKCTPEMyMa, TOUKH Ieperuda M MOCTPOUTh rpaduk

byHKIMH  y =2x+1+ .
% —

In(5-x’
3aoanue 6.  BpIYUCIUTH ]jm2 (2—);)
x—> x° -
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. x = cos( 2¢)
3a0anue 7.  Hamucatb ypaBHEHHE KacaTeIbHOH K rpaduKy (yHKIUU B TOYKE
y=1-cos ¢t

Tema 5
Tecm

3adanue 1.  MHOXeCTBO MepBOOOPasHbIX GyHKIUH [ (x) = ¢’ nmeer Bug (BbIOEpETE BapUaHT
1 ! 1
OTBETa WU Hamumure cBoif). 1) 3e™ +C  2)- §63x +C 3) e +C  4) ge“ +C 5

xdx
3adanue 2. ]JlaH uHTErpai I— Torna 3ameHa nepeMeHHON +/2x + 1 = ¢ IPUBENET €TI0 K
1

V2x +
BHIY ... a) ZJ‘(t2 —l)dt; 0) %j(%}dr; B) %j(tz —l)dt; r) Zj(ﬁ%l]dt; )

3adanue 3. ad uaTerpan | x-e>“dx. Torma ¢ moMoImp GopMyIIbl HHTETPUPOBAHUS II0
Y-

YacTsAM €ro MOKHO mpeoOpa3oBaTh K BUAY (BbIOEpeTe BapHaHT OTBETA WM HAMMILIUTE CBOM).

a) 3xe " — 3J‘e_3xdx ; 0) lxe*“ —lfe’”dx; B) —3xe " + 3_[6_3xdx ;
3 3
p X
3aoanue 4.  3HaueHHe UHTErpaja f 2 dx paBHO (BpIOEpeTE BapHaHT OTBETA WU
)X+
o 1
HaIUIIUTE CBON). a) arctg 0,5 0) n2; B) % ; T) th 2; 1)

Cemecmposas paboma

o X
3aoanue 1.  Burauciauts mwiomans GUrypbl orpaHHueHHON uHusaMu: V¥ =27,y =4,x =0,

. 2
3adanue 2. BBIYUCINTD MWIOMAb GUTYPHI OTPAHHYEHHOW TIMHUAME: ¥ =4 — X",y =x+2

3a0anue 3.  Bwruncautb 00bEM Tena, 00pa3oBaHHOIO BpaiieHneM BoKpyr ocu OX ¢urypsl,
OTPAaHUYEHHOU JIMHUSAMM: y = —x> +5x—6,y =0

3a0anue 4.  Bpruncantb o0bEM Tena, 0Opa30BaHHOIO BparieHueM BOKpyr ocu OV ¢urypsl,
OTPaHUYEHHOU JIMHUAMM: x =,/y—1,y=2,y=5,x=0.

3aoanue 5.  BbIUUCIUTH AMUHY OYTU KPUBOH y = /1—x +arcsin x,0 < x < 7/9.

Ilpumepnutit cnucoxk eonpocos k rxzameny(l cemecmp)
Onpenenurenu BTOPOIO U TPETHErO NOPSAIKOB U UX CBOMCTBA.
Pemenne cucreM TMHENHBIX ypaBHEHU MeTo1oM Kpamepa.
Martpunel. [{eficTBrs Hal MaTPULIAMHU U UX CBOMCTBA.
OO6patHas marpuna. Perienue MaTpu4HbIX YpaBHEHUH.
Pemenne cucreM TMHENHBIX YPaBHEHUI MAaTPUYHBIM METOJIOM.
Panr maTpuisl. Berarcienue panra MaTpHUIlbl 3JIEMEHTapHBIMU TPe0Opa3oBaHUsSMHU.
Pewienne oqHOPOAHBIX CUCTEM YPaBHEHHUM.

e I A R

CucreMsl TuHENHBIX ypaBHEHUN. Pemenue cucrtem meroaoM ["aycca.
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10.
11.
12.
13.
14.

15.

16.

17.
18.
19.
20.
21.

22.
23.

24.
25.
26.
27.
28.
29.
30.
31.

32.
33.
34.
35.
36.

37.
38.
39.

40.
41.
42.

43.
44,

YpaBHEHHE NPSMOH C YTIOBBIM KO3PDUIIUESHTOM.

YpaBHeHHE NPSIMOM, TPOXOIALIEH YEPE3 JIBE JAHHBIE TOUKHU.

VYpaBHeHnue npsmoil "B oTpe3kax’.

B3aumHoe pacnonoxeHue NpsMbIX. YToJl MEX1y NPSIMbIMHU.

Bexkrops! B mpocTpaHcTBe. JIMHEHHBIE Ollepaluy HaJl BEKTOPaMU.

CkassipHOE ITPOU3BEICHNE BEKTOPOB U €r0 CBOWMCTBA. BhIUMCIIEHHE UIMHBI BEKTOpa U yIia
MEXy BEKTOpaMH.

BekTtopHOe mpou3BeneHUE BEKTOPOB M €ro cpoiicrBa. Dopmyna I8 BBIYUCICHHA B
OpPTOHOPMHUPOBAHHOM 0Oa3uce.

CMmemanHoe npou3BeleHUE BEKTOpOB. PopMylsia BBIUUCIEHHS B OPTOHOPMHPOBAHHOM
Oaszuce. Ycia0BHE KOMIUIAHAPHOCTU BEKTOPOB.

OO6miee ypaBHEHHE IJIOCKOCTH B TpocTpaHCcTBE. HemonHble ypaBHEHUS TUIOCKOCTH.
YpaBHEHME MIJIOCKOCTH, IPOXOAAIIEH Yepe3 TPU AAHHBIE TOUKHU.

Yroa Mexay IOCKOCTAMU. B3anMHOe pacrnonoKeHue MI0CKOCTEN.

YpaBHEHMS IPSMBIX B IPOCTPAHCTBE.

Yroa Mexay NpsMBIMU B IIPOCTPAHCTBE. Y CIIOBUS NMAapaJIEIbHOCTH U NEPIEHIUKYIIPHOCTH
IPSIMBIX B IIPOCTPAHCTBE.

KommuiekcHble uncina, 1eHCTBUS Ha/l KOMIUIEKCHBIMU YHCIIAMU.

['eomeTpryeckas HHTEPIIPETALINS KOMIJIEKCHBIX Yicel. Moayinb U apryMeHT KOMILJIEKCHOTO
yHcla.

Omnpenenenue rpynnsl. [Ipumeps! rpymi.

Yucnossle nocaenoBaTesbHOCTH. [Ipenen unciaoBoi nocae10BaTEIbHOCTH.

Onpenenenue GyHKIMU OT OJHON nepeMeHHoi. CriocoObl 3ajaHMsL.

Onpenenenue npeaena GyHkuuu. OAHOCTOPOHHUE MPEAEbI.

Teopema 0 eIMHCTBEHHOCTH Ipefiena QyHKIUH.

Teopema o "3axatoit" pyHKIMU.

CaolicTBa nipeesoB GyHKIUH.

beckoneuno Oosblme M OECKOHEUHO Manble (DYHKLIMH, CBSI3b MEXIy HMUMH. Teopema o
CBSI3M OECKOHEUHO MaJloi ¢ mpeienoM QyHKIUH.

ITepBblii 3aMeUaTENbHBIN TPEAECII.

Bropoii 3amedarenbHbIi IPEAEII U €ro CIEACTBUA.

HenpepbiBHOCTh pyHKIIMM B Touke. Kitaccuduxkanus Touek pas3pbisa.

Onpenenenue npou3BoHON. [Ipon3BOHBIE MPOCTEHIINX 3JIEMEHTAPHBIX (YHKIUI.
['eomerpuueckuif, Qu3MUeCKUil M XUMHUYECKHMH CMBICI IPOU3BOAHOM. YpaBHEHHE
KacaTeJIbHOM U HOpMAJIH.

[Tpou3BogHast CyMMBI, TPOU3BEACHUS, YACTHOTO JIBYX (DYHKIIHH.

[Ipown3BoHasT CIOXKHOUM (QYHKITHAH.

[IpousBognass  oOpatHoil (yHkumu. IlpomsBoaHble  OOpaTHBIX TPUTOHOMETPUUYECKHX
byHKUIN.

ITpon3BoiHBIE BBICIINX MOPSIIKOB.

[Tpon3BoiHAs MOKA3aTEIbHO-CTENEHHON (DYHKIIMH.

Huddepenuupyemocts (yHKIMH OT OJHOM mnepeMeHHOH, auddepenunan. Cs3b
T hepeHIIMPYEMOCTH C HEMTPEPHIBHOCTHIO.

HeoOxonumoe u gocratouHoe yciaoBue quddepeHInpyeMoCcTH.

Huddepenunan u ero reomerpuueckuii cmpica. CpoiictBa quddepeniuana.
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45.
46.
47.

48.
49.
50.

51.
52.
53.
54.
55.
56.
57.
58.
59.

OTpIcKaHME TOYEK JIOKAJIBHOTO 3KcTpeMyMa. HeoOxonmumMoe 1 JocTaTOYHBIE YCIOBUSI.
HanpasieHue BBITyKJIOCTH ¥ TOUKH IIeperuoa.

Onpenenenne  mepBooOpasHoit. Teopema 00  oOmemM  Buae  MEPBOOOPA3HBIX.

HeonpeneneHnublii uaTerpas.
CBoliCTBa HEONIPEJECIEHHOIO HHTErpaa.
dopmyiia HHTErPUPOBAHUS IO YACTSM..

[IpaBuiibHBIE UM HEMpaBWIbHBIE pallMoOHalbHbIe ApoOu. MHTerpupoBaHue mNpoCcTEHIINX

JIpOOeH.

Paznoxxenue npaBuIbHOM 1poOK HA MIPOCTEHIIIHE.

WHuTerpupoBanue uppanoHaabHbIX QyHKIHA. OCHOBHBIE BUIBI TIOJICTAHOBOK.
OnpeneneHue onpeeseHHOro NHTerpaiga. ['eoMeTpuyecKkuii CMBbICI.
®opmyna Hetotona-Jleiibnuna.

CBolicTBa ONpeeIeHHOr0 HHTErpaa.

dopmyna HHTETPUPOBAHHUS 110 YACTSAM JIs OTPEIEIEHHOTO HHTErpasa.
OmnpeneneHHbI HHTETPAl OT YETHBIX U HEUETHBIX (PYHKIIHA.

HecoOcTBeHHBIE HHTETpANIBI IEPBOTO M BTOPOTO POJA.

Boruncnenue miuomaan miockon Gurypsl.

Pa3zpaborumnk:

JOIIEHT, K.¢.-M.H.  A.A. Banarypa

lIporpaMma paccMOTpeHa Ha 3aceJaHiH Kadenpbl Teopuu Bep.l JHCKPETHON MaTeMaTHKH

([—mvﬂuém mmluc}

« 4 »mapta 2024 . -
IMpotoxon Ne 7 3as. Kadempoit (7 npogeccop O.B. Kyzpmun

Hacmoswas npoapamma, ne modicem bbimb ocnpouseedena Hu 6 Kakou opme 6es nped-

BAPUMENBHO20 NUCBMEIHO20 PASPEUEH I KADeOPLL-paspabomyuKka RpOZpamMMbl.
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