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1. [Inanupyemble pe3yabTaThbl 00y4eHH s MO JUCHUIINHE, COOTHECEHHbIE C YCTAHOBJIECHHbBIMH B
OIIOII BO yHaukaTopaMu 10CTUKEHUSI KOMITeTeHIM A

1.1 llepeyenb KOMNeTeHIHI, POPMHUPYEMBIX Y4eOHOM TUCHUIITIHNHOM

Oo6menpodeccuonanbHas komnereHus OINTK-1.
CrocobeH perrath THIIOBBIC 3aJa4d MPOPECCHOHAIBHON JAEATCIIBHOCTH Ha OCHOBE OCHOBHBIX

anreOpbl ¥ AHATTUTHYECKOW TEOMETPHH.

3aKOHOB MaTEeMaTHMYeCKMX W ©CTECTBEHHBIX HAyK C TpUMEHEHHEM WH(OPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH.

OIIK-1.1. 3Haer ocHoBHble | 3HATH (3): OCHOBHBIC MOHATHS METOIBI JIMHCHHOH anreOpnl U
HOJIOKEHHSI, 3aKOHBl W METOJbI | AHAIMTHYCCKOW FCOMETPHH.

€CTECTBEHHBIX HayK, JTUHEWHOHN | YMeTh V): HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI

€CTCCTBEHHOHAYYHBIX IAWCHUIUIMH JIA PCIICHUA CTaHOAPTHBIX
3aa4 B COOTBCTCTBUU C HAIIPABJICHHOCTLIO HpO(l)CCCHOHaJ'II;HOfI
JCATCIIBHOCTH.

Baagers (B): BO3MOXHBIMH CIIOCOOAMH  PEIICHHUS
OLI€HMWBasA UX JOCTOMHCTBA U HEAOCTATKU.

3a1a4

NMPUMCHCHUA OCHOBHBIX HOHO)KCHHﬁ,
3aKOHOB M METOJIOB €CTECTBEHHBIX HAYK
u MaTEMAaTUuKHu JJIs pelICHUA
MpodeCcCHOHANBHBIX 3a/1a4

OIIK-1.2. VYMeeT HCIONb30BaTh | 3HATH (3): 0a30BblE MAaTEMATHYECKUE METOALI M TEXHOIOIUU

OCHOBHBIE 3aKOHBI | AHAaKM3a, HEOOXOMUMBIC JUIS PEUICHUs TIOCTABICHHOW 3ajauW;

€CTCCTBCHHOHAYYHBIX IOUCHUIIIIMH I IPOABJIATH BHICOKYIO CTCIICHb UX ITOHMMAaHUL.

pelleHnss  CTaHAapTHLIX  3aga4 B | YMeTh (Y): pemiaTth MaTeMaTUYECKHE 3aJaud U3 Pa3IM4HBIX
COOTBETCTBHM  C HANpaBJIEHHOCTHIO | 0OJacTell ~ MareMaTHKH,  KOTOpble  TpeOylT  HEKOTOpOii
npodecCHOHATEHON JEATENBHOCTH | OPUTMHAIBHOCTH MBIIUICHHUS;, INPEACTAaBIATh MaTEMaTH4ECKUe
OcymectBasier TIOWCK, aHaM3, | YTBEPXKACHUS M UX JOKA3aTeNIbCTBA, 3374l U UX PEUICHUS SICHO U
00paboTKy MH(pOpPMALWK JUIA pelieHHs | TOYHO B  TEpPMHMHAX, MOHATHBIX [UIi  NPO(ECCHOHANBHOM
MOCTaBJICHHBIX 3aj71a4 B | AYAUTOPHH.

npodeccuoHaIbHOM U 0O0pa3zoBaTenbHOl | Bragers (B): MaTemarndeckod JIOTHKOH, HEOOXOMUMOW IS
JESITETBbHOCTH € HMCIOJNb30BaHWEM | GOpPMHUPOBaHHUS CY)KICHHIA o COOTBETCTBYIOIIUM
CHCTEMHOTO MOJIX0J1A. npodecCHOHAILHBIM MPOOJIEMaM.

OIIK-1.3. Bnaneer HaBbIKaMK | 3HaThb (3): crOCOOBI J0KA3aTENbCTB YTBEPXKICHUH U TEOpeM

Kak OCHOBHOI1 COCTAaBJISIIONIEN KOTHUTHUBHON "

KOMMYHHKATUBHOHN (DyHKITHH.

Ymers (Y): hopMynupoBaTh Ha MaTEMaTHYECKOM SI3bIKE 3aJau
CpPEIHEro YPOBHs CJIOKHOCTH, MTOCTaBJICHHBIE B
HEMaTeMaTHYEeCKNX TepPMHHAX, M HCIOJIb30BaTh MPEBOCXO/CTBA
9TOi nepe)OpMyITMPOBKHU JIsl KX PELICHUSI.

Baaners (B): TexHMKOHN cOCTaBlIeHUs] MaTEMaTUYECKUX MOJIeNIeH
TUTOBBIX TPOGECCUOHANBHBIX 3a/Jad W HaXOJIUTh CIOCOOBI HX
pelleHHs, UHTEPIIPETUPOBATh MPOQecCHOHANBHBIN ((PHU3nIecKnii)
CMBICTI TIOJIYY€HHOTO MaTeMaTHYECKOTO Pe3yIbTaTa.

2. Ilesin ¥ 3a1a4M OCBOCHUS YUeOHOM TMCHMILIMHBI, MECTO IUCHUILIMHBI B CTPYKTYpe

OI11011

Jucuumvza JInHeliHasi anredpa M aHAJTUTHYECKAsi TeOMeTPHUs OTHOCUTCS K 00s3aTeNIbHON
gactu 51.0.10 ocHOBHOI podeccnoHaIbHON 00pa30BaTENBHON MPOTPaMMBI BBICIIIETO 00pa30BaHUs
1o HanpasieHuto noaroroku 20.03.02 IIpuponooOycTpoiicTBO U BOJIOTIOIB30BaHUE

Heﬂbl() JUCHUITIINHBI ABJISIFOTCA:

Pa3BUTHEC HABBIKOB MAaTEMATUYCCKOTI'O MBLIIIJICHWA; HABBIKOB HCIIOJIb30BAaHHA MAaTECMATUUYCCKHUX
METOJOB U OCHOB MAaTCMAaTUUYCCKOI0O MOJCINPOBAHUA, MaTeMaTU4eCKOM KYJIBbTYPHI Y 06yqalomeroc51.
EMy HeO6XO)II/IMO B }IOCTaTOqHOﬁ CTCIICHU BJIAJICTh KAK KIACCHYCCKUMH, TaK W COBPEMCHHBIMH
MAaTEMAaTHYCCKUMHU MCTOAAMMU aHalli3a 3ajJa4d, BO3HHMKAIOIIUX B €TI0 HpaKTI/I‘{eCKOﬁ ACATCIIBHOCTH,
HCIIOJIF30BaTh BO3MOKHOCTH BBIYHCIIMTEIILHOM TEXHUKH, YMCTH BBI6I/IpaTI) HauOoJee oAXOOAIIUE
KOM6I/IHaI_[I/II/I HU3BCCTHLIX MCTOIOB, 3HATb UX CPABHUTCIIbHBIC XapPaKTCPHUCTUKU.
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Jnst BBIpaOOTKH y COBPEMEHHBIX CHEIMATMCTOB € BBICIIMM 00pa30BaHUEM HEOOXOAUMOM
MamemMamuyeckoul Kyibmypsbl HEOOXOAUMO peuieHue cieoyrouux 3a0au:

1.06ecnieueHne BBICOKOTO  ypPOBHA  (YyHAAMEHTAILHOW MaTeMaTU4YeCKOHW IOATOTOBKH
CTY/EHTOB.

2. BpIpa®OTKM y CTYOEHTOB YMEHHs MpPOBOJUTH JIOTHUECKMH M KAayeCTBEHHBIH aHaIHu3
COLMAJIbHO-9KOHOMHYECKUX 3aJlay yIpaBJICHUs Ha OCHOBE MOCTPOCHUS MaTeMaTUYECKUX MOAEIeH Ha
0a3e pa3sIUYHBIX CPEACTB MH(DOPMAIIMOHHOTO 00ECIICYCHHUS.

3. YMeHue UCnonb30BaTh METO/bI COBPEMEHHONW MaTeMaTHKH, HEOOXOAUMBbIE sl paboOThI 110
BBIOPAHHOM CHEIMAIbHOCTH.

4. YMeHue crienuaiucTa CaMoCTOATENIbHO NPOJODKUTE CBOE MaTeMaTHyeckoe 00pa3oBaHUe.

3. O0bem yueOHOH TUCHMILINHBI B 324€THBIX eIUHUIAX ¢ YKA3aHHEM KOJIUYeCTBa
aKajgeMHMYeCKHX YacOB, BblJeJIEeHHbIX HA KOHTAKTHYI0 padoTy 00y4aloluxcs ¢ npenojaaBareieM
(1m0 BUAAM Y4eOHBIX 3aHATHH, TEKYIIMA U POMeKYTOUYHbIN KOHTPOJIb M0 JMCHMILINHE) U HA
CaAaMOCTOSITEJIbHYIO PA00TY 00y4ar0IIUXCs

3.1 Ounas ¢popma oOydeHus

Bun yuebHoit paboThl 2 ceMecTp

OO6m1ast TpyA0€MKOCTh AUCIUIUIMHBI, 3a4€THBIX €UHUIL 4
4yacoB 144
AynuTopHasi (KOHTaAKTHas1) padoTa, 4acoB 72,25
B T.4. 3aHSATHUS JICKIIMOHHOTO THIIA 36
3aHSATHUS] CEMUHAPCKOTO THUTIA 36
[TpomexyTouHas aTTecTanus 0,25
CamocrosiTe/ibHasi padoTa 00y4alouuXcs, 4acoB 67,75
B T.4. KypcoBas pabota -
KoHTpoJib (camocTosITe IbHASI/ KOHTAKTHASA) 4
Buza npomexyTo4HON arTecTaluu 3a4€T

4. Coep:xkanue IUCHUILIMHBI, CTPYKTYPHUPOBAaHHOE 110 TeMaM (pa3jejiaM) ¢ YKa3aHueM
OTBE/ICHHOI0 HA HUX KOJIHYEeCTBA AKA/IeMHYECKHX YaCOB 1 BUAOB Y4COHBIX 3aHATHH
4.1 Ilepeyennb pa3esioB JMCUMIIMHBI € YKa3aHHEM TPYA0EMKOCTH ayJAUTOPHOI (KOHTAKTHOI)
H CAMOCTOSAATEJILHOM Pad0Thl, BUAOB KOHTPOJICH H NePeYHsl KOMIIeTeHIHI

TpynoeMKOCTb, 4aCOB Kox
B TOM 4YUCJIC HaumenoBanue KOMIICTCH
HaumeHnoBaHue pa3geioB U TeEM ayIUTOPHOM OLIEHOYHOTI'O 87171
BCETO .\ | caMocTOATENh
(KOHTaKTHOM ) N cpencTaa
HOI paboTHI
paboTHI
Pa3nea 1. Onpeneanresn u
30 14 16 3anaua
MaTPHUIbI
MPaKTHYECKOE

1.1. Onpenenurenu. CriocoObr UX (p
BETHCIICHIS 12 6 6 3aJaHKE), TECT,

> — cobeceoBaHNKE,
1.2. Marpuusi. [leficens Han 16 8 8 KoHTposbHas padora | OITK-1
MaTpuliaMu
Paszgen 2. Cucrembl JIMHEHHBIX 30 16 14 3anaya
ajirebpanyeckux ypaBHeHuii (mpakTHYecKoe
2.1. Pemenue cucreM JIMHEWHBIX 3a1aHNe), TECT,
anreOpanveckux ypaBHECHUIA. 30 16 14 cobecenopanye,

KOHTpOJIbHAs padoTa




Paznen 3. J/InHeiiHbIe BEKTOPHbIE

. P 32 16 16
NMPOCTPAHCTBA 3ayaua
3.1. Jluneiinbie BCKTOHBIC| g 4 4 (mpakTHYecKoe
MPOCTPAHCTBA. 3aJjaHue), TecT,
3.2. CoOCTBEHHBIE BEKTOPHI U 12 6 6 cobecenoBanue,
COOCTBEHHBIC 3HAYCHHSI MATPHII. KOHTpPOJIbHAs paboTa
3.3. KBagpatuunsie HopmbI 12 6 6
Paznen 4. DiiemeHTHI

. 30 16 14 Bajaua
aHAJINTHYECKAS TeOMeTPUHU
3.1. Ilpsamas nuaus Ha wockocty | 10 6 4 gﬁ :E;Igt){eggf
3.2. KpuBble BTOpOTo nopsijKa 10 4 6 CoBeCenOBaHTe,
3.3. [Ipamas 1 mI0CKOCTH B 10 6 4 KOHTpOJIBHAS paboTa
MIPOCTPAHCTBE
Pa3nen 5. DjieMeHTHI BEKTOPHOI 3agaua
aﬂreﬁpbl 15’75 8 7’75 (HpaKTI/I‘IeCKOG
4.1. Bekropsl. JlelicTBUS HaJ 3aJaHKe), TECT,
HUMIL 15,75 8 7,75 cobeceoBanme,

KOHTpOJIbHas paboTa

KonTpomnb 4,25 0,25 4 3ager
(camocTosTeIbHAS/KOHTAKTHAS )
HTroro 3a cemectp 144 72,25 71,75

Hpumepnbtﬁ nepeyeHb OUECHOYHbIX cpedcms onn meKyuie2o KOHmpoJis ycneeaemocmu

Ne | HanmenoBanue | Kparkas xapakTepHCTHKa OLIEHOYHOT'O CPEICTBA [IpencraBnenue
/1 | OLIEHOYHOTO OLIEHOYHOI'O
CpeacTBa cpeactsa B GpoHIe
1 3agaua CpeAcTBO OIICHKM YMEHHsI NPUMEHSATh MosyueHHble | Kommekt 3amau u
(MpakTUYECKOE | TEOPETUUYECKHE 3HAHUS B MPAKTHUYECKOW CUTYaIUU. 3aJJaHui
3aJIaHHE) 3amava (3amaHKMe) JOJDKHA OBITH HalpaBjieHa Ha
OIICHUBAHHUE TE€X KOMIICTCHIIUH, KOTOpbIE MOAJIEekKAT
OCBOEHMIO B JJAHHOM AMCIUIUIMHE, TOJDKHA COAECPKATh
YETKYI0O WHCTPYKIUIO TIO BBITIOJIHEHUIO WM aJITOPUTM
JEUCTBUI.
2 CobGecenoBanue | CpenctBo KOHTPOJIS, OpraHW30BaHHOE Kak | Bompocsr o
crienanbHas Oecefa mpernojaaBaress ¢ 00yJarolIMMcs | TeMaM/pa3enam
Ha TEMBbI, CBSI3AHHBIC C W3y4aeMOUW JMCIUIUIMHOW, W | TUCIMIUIUHEI,
paccuMTaHHOE Ha  BBISICHEHHME OOBbeMa 3HAHUM | IPEJCTaBICHHbIE B
oOyyJaromerocss 1o OMNpPENeICHHOMY pa3liely, TeMe, | PUBS3Ke K
npobJieMe H T.II. KOMIICTEHIIHMSIM,
MPEAYyCMOTPEHHBIM
PII/,
3 Tect Cucrema CTaHJAAPTU3UPOBAHHBIX 3aganui, | Doun TECTOBBIX
MMO3BOJISIONIAS aBTOMAaTU3HPOBATh MpoLeaypy | 3aAaHui
W3MEPEHHs YPOBHS 3HAHUIN M YMEHUN 00yJaronierocs.
4 KonTponbHas CpencTBo MpOBEpKH yMEHUU MPUMEHSTH MolyueHHble | Kommiekt
pabora 3HAHWS YISl PEIICHUs 3a7ad OMpPEJCIEHHOTO THUIA MO | KOHTPOIBHBIX
TEME WJIU pa3aeny 3aJaHui o
BapHUaHTaM

4.2. Conep:xaHue JMCHUILIMHBI 110 pa3aeaam




Paznen 1. Onpeaenuresn 1 MATPHUIIBL.

Ieau — npuoOpeTeHrne TeOPETUUECKUX U MPAKTUUECKUX HABBIKOB IpU padoTe ¢
ONpPEAEIUTENSIMA U MAaTpULIAMU

3agauyu — HAy4YUTh CTYJEHTA BBIYUCIATH OMPEICIUTEIN U BBITIOIHATh IEUCTBUS HAl
MaTpPULIAMH.

IlepeyeHb yueOHBIX 3JIEMEHTOB pa3jeJa:

1.1. Onpeaenuresn. CriocoObl X BHIYHMCIEHUSA

Onpenenurenn BTOPOTO, TPEThEro, N - ro mnopsakoB. CBoOWCTBaA onpenaenureneidi. MUHOPBI U
anreOpanyeckue fonoaHeHns. CrocoObl BEIYUCICHUS ONPENEIUTENeH: Pa3oKEHHEM IO CTPOKE HITH
cTONOIY; MeToj OoOpalleHHs] B HYJb BCEX, KPOME OJIHOTO, 3JIEMEHTOB CTPOKH HJIM CTOJIOLA; METOJ
IPUBEIEHUS K TPEYTOJIbHOMY BHUY.

1.2. MaTtpuupl. [leidicTBUA HAl MATPULIIAMH

OcHoBHbIE IOHATHA TeOpUU MaTpull. JIuHeitHbIe onepanuy HaJ MaTpuLaMu. Y MHOKEHHE
Mmatpuil. O0parHas matpunia. basucHeiii MuHOp. PaHT MaTpuIibl.

Pa3nes 2. CucreMbl JIMHEHHBIX YPABHEHHUI

Lenu — npuoOpeTeHrne TEOPETUUECKUX U MPAKTUIECKUX HABBIKOB PEUICHHS CUCTEM JIMHEHHBIX
YpaBHEHUM.

3agauu — HAYYUTDb CTYJEHTA BJIAJETh TEXHUKOMN PEIICHHs CUCTEM JIMHEWHBIX ypaBHEHUM.

Ilepeuenb y4eOHBIX 3J1eMEHTOB pa3jeJia:

2.1. Pemienue cucreM JUHEHHBIX ajiredpaniecKuX ypaBHeHHI.

OcHoBHbIe TIOHATHA. PerneHue cucrem JHMHEHHBIX ypaBHeHHM MeroaoM Kpamepa. Teopema
Kponekepa-Kamnennu. MaTtpuynslif MeTOJ pelIeHUs] CHCTeM JHHEHHbIX ypaBHeHuil. Meton [aycca.
Pemienne OAHOPOAHON CHUCTEMBI JIMHEWHBIX YypaBHEHHH. DyHIaMEHTAIbHAs CHCTEMa PELICHUM.
CtpykTypa 00111ero peieHuss HeOJHOPOIHON TMHEHHON CUCTEMBI.

Pa3nea 3. JInHeiiHble BEeKTOPHBIE POCTPAHCTBA

Leau — u3yyeHmne CTpyKTYpbl IMHEWHBIX TPOCTPAHCTB, MX CBOICTB U ONEpaluii HaJl HUMHU.

3agauyM — HAayuuThb CTYyJEHTa BIAJETh METOJaMH I[PUMEHEHHUS DJIEMEHTOB JIMHEHHBIX
MPOCTPAHCTB B MPHUKJIAIHBIX 33aa4ax

Ilepeyenn y4eOHBIX 2JIeMEHTOB pa3jeJia:

3.1. J/IuHeiiHbIe BeKTOPHbIE IPOCTPAHCTBA

[Ipoctpancteo R" . TloHsitme JMHEHHOTO (BEKTOPHOTO) MPOCTPAHCTBA. BeKTOp Kak
9JIEMEHT JIMHEHHOro NpocTpaHcTBa. JIMHelHble oneparopbl. JIMHENHbIE onepanuy HaJ BEKTOPAMH.
Pazmmunsie Hopmel B R" . Cramsiproe npomssezenue B R". JInHeliHas 3aBUCHMOCTh U HE3aBUCHMOCTD
BEKTOpOB. basuc u pasmepHOCTb NHHEHHOrO mpocTtpaHcTBa. [IpeodpazoBanue koopauHat. EBKINI0BO
npoctpancTBo. OproroHaibHas cucrema BeKTopoB. [Ipouecc oproronanuszanuu. Pa3noxenue Bekropa
[0 OpTOrOHaJbHOMY Oasucy. JIuHeiHble omeparopsl M aAeWcTBUS Hajx HUMHU. IIpeoOpa3oBanue
NEPEMEHHBIX.

3.2. CoOcTBeHHbIE BEKTOPbI M COOCTBEHHbIE 3HAYCHUSI MATPHIL.

XapakTtepuctuueckoe ypaBHeHue. Cilydyaum MpOCTOr0 COOCTBEHHOI'O 3HAYEHHUS; KOMILIEKCHO-
COIPSKEHHBIX COOCTBEHHBIX 3HAUEHUI; KPaTHOIO COOCTBEHHOI'O 3HAYEHUSI.

3.3. KBagparuunsie ¢popmbl.

OcHoBHbIE ompeneneHus. Marpuua KBajpaTHuHOW (opMbl. PaHr KBajapaTu4yHOil (QOpMBIL.
[TpuBeneHue kBapaTU4HOM GOpMBI K KaHOHMUECKOMY Buay. Merton Jlarpanxka. MeTos; cCOOCTBEHHBIX
BEKTOPOB.

Pazgen 4. DieMeHTHI aHAINTHYECKAS TeOMETPUHU

eau — npuoOpeTeHre TEOPETUUECKUX U MPAKTUUECKUX HABBIKOB aHAJIMTUYECKON T€OMETpUN

3aga4yu — HAy4UThb CTYJEHTA BJIAJIETh METOAAMH aHAJTUTHUYECKON T€OMETPUHU

4.1. [IpsaMast TMHKUS HA IJIOCKOCTH

VYpaBHeHUs TUHUIA Ha TIOCKOCTH. Paznmuunble (opMbl ypaBHEHHSI IPSMOM Ha MJIOCKOCTU. YTOJ
MeXy npsAMbIMH. PaccTosinue ot Touku 10 npsMoil. KpuBbie BToporo nopsijika: OKpy HOCTb, JJIIHIIC,
runepOona, napadoya. YpaBHeHHs IIIOCKOCTU U TPSIMOM B IIPOCTPAHCTBE. YTOJI MEXKIY IUIOCKOCTSIMH. YTO
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MEXy TIPSIMOM U TJIOCKOCTBIO.

4.2. KpuBble BTOPOro nopsiaka.

OKpy>XHOCTb, AJUIHIIC, TUrepOoiia, mapadona, x reomeTrpuveckue CBOMCTBA M YpaBHEHUS.
TexHUUECKHe MPUIIOKEHHUS] TCOMETPUIECKUX CBOMCTB KPUBBIX (MCIHOJIb30BaHUE (POKATIBHBIX CBOWCTB,
MaTeMaThuyeckue Mojeiau popmMooOpa3oBaHusi TEXHUYECKUX U JPYTUX OOBEKTOB).

4.3. llpaAMast u MJI0CKOCTh B MPOCTPAHCTBE.

VYpaBHEHHUS IIJIOCKOCTH U MPAMOW B MPOCTpAHCTBE. VIX B3aMMHOE PACIIOIOKEHHE: YTOI MEKIY
IpPSMOM M IUIOCKOCTBIO; IapaMETPUYECKUE YPAaBHEHUs NPSIMONW. YpaBHEHHE IIOBEPXHOCTH B
npoctpanctBe. {umuuapuueckne moBepxHocTH. Cdepa. Konyc. Dmmncoun. I'unepOosmoump.
[MapaGonouapl. IlomspHble KoOOpAMHATHI Ha IUIOCKOoCcTH. LmnmHapuyeckue W cdepuueckue
KOOPJIMHATHI B IPOCTPAHCTBE.

Pa3nes 5. DiieMeHTBI BeKTOPHOI ajredpbl

Leau — npuoOpeTeHrne TeOPETUUECKUX U MPAKTUUECKUX HABBIKOB BEKTOPHOI anreOphl.

3agaum — HaAy4UTh CTYJEHTA PELIaTh 3a/1a4l BEKTOPHOHN anreOpsl.

IlepeyeHb yueOHBIX 3J1IEMEHTOB pa3jeJia:

4.1. BexkTopsl. [lelicTBHS HA/l HUMH.

CHCTeMBl KOODJIMHAT HA MPAMOM, IJIOCKOCTH M B TpocTpaHcTBe. IlpocrpanctBa R? n RS
Bextopsl. Jlunelinple omnepauuu Haja BekTopamu.  CKalgpHOE NPOU3BEJCHUE BEKTOPOB U €r0
cBoiicTBa. J[MHa BeKTOpa M Yroia MeXIy ABYMs BEKTOpaMH B KOOpAHHATHOH ¢dopme. BekTopHoe
IIPOU3BE/IEHUE JBYX BEKTOPOB, €ro cBoiicTBa. CMeIIaHHOE NPOM3BEICHHE TpeX BEKTOpoB. Ero
F€OMETPUUYECKHI CMBICII.

5. OneHo4yHbIe MaTepHAbI 110 JMCUHUIIHHE

O1eHOYHBIE MaTEepPHAJIbl IO AUCUUIUINHE MPEICTABICHBI B BHJIE ()OHIA OIIEHOYHBIX CPENICTB.

6. MaTepuajibHO-TeXHHYECKOe U Y4eOHO-MeTou4YecKoe odecneyeHue JUCHUILIUHBI

6.1 Hepe‘leHb y‘leﬁHO-MeTOAI/I‘leCKOI‘O ob6ecrie4yeHus 1o AUCIHUIIJ/IMHE

Ne | ABTOp, Ha3BaHWE, MECTO M3aHUs, H3/IaTEIILCTBO, TOJl U3JJAHUSI, KOJTMYECTBO CTPAHMII, PEKUM
/1 JOCTYyTIa

JIprukun B.H. Bricmas maremartuka. /B.H. JIstukun. Yue6. mocodue. — M.: PT’A3Y, 2011. —
1 [330c.
https://search.rsl.ru/ru/record/01004975137

JIeruknn B.H. MaTtemaTrnueckuii ananu3 B 3a7ja4ax 1 ynpaxHeHusx: Yueb. mocodue. /B.H.
2 |JIerukmH, B.A. KamntonoBa.— M.: PI’A3Y, 2013.-262 c.
https://search.rsl.ru/ru/record/01006706425

6.2 IlepeyeHb y4eOHBIX M3AaAHUI, HEOOXOAUMBIX JIS OCBOCHMS AU CHUIITIHHBI
[leyaTHble yueOHbIe H31aHus B OMOIMOTEYHOM (hOH e

Konunuectso
Ne | ABrop, Ha3BaHUE, MECTO U3JaHUSI, U3/1aTENbCTBO, IO/ U3/1aHNUs, KOJINYECTBO
i cTpanmIl 9K3EMILIIPOB B
oubnnoreke
1 Breictrass matematmka: yde6. / B.C. Illumaues. - 10-¢ w3m..crep. - M.: 35
" | Beiciraik., 2010. - 480c.
Bricmias maremartuka B 3a1ayax: yue6.mocobue / B.H. Jlbrukun. - M.: PI'A3Y,
2. 47
2009. - 295c.
3 Bricmias matemaruka: ydye0.nmocobue / B.H. Jlsrukun. - M.: P'A3Y, 2011. - 53
330c.
4 Bricmias marematuka (3aJadyHuK): KH.M3 5-Tu 4. / P.M. AcnaHoB u 1p.;noa 5
obur.pen. A.M. Huwxnukosa. - M.: Ilponno, 2017.
AHanuTHuecKasi TeoMeTpHsl, BEKTOpHas anredpa, JTuHelHas anredpa B 3a7ayax
5 |u ympaxseHusax: yudeb.mocobue / B.H. Jlprukun, B.A. Kanutonosa. - M.: ol
PI'A3Y, 2014. - 151c.



https://search.rsl.ru/ru/record/01004975137
https://search.rsl.ru/ru/record/01006706425

Jlekuu ¥ IpaKTUYECKUE 3aHATHUS IO BEICIIEH MaTeMaTuke: yde0.mocoone s
6 |By3oB / B.H. JIpiukun, B.A. Kanurtonosa, A.A. Myxanosa. - M.: Ilponno, )
2017.:4Y.1. - 2017. - 251c.

DJIeKTPOHHBIE YUEOHBIC W3TaHM B JICKTPOHHO-O0MOInoTeunbix cucremax (ObC):

Ne ABTOD, Ha3BaHUE, MECTO U3JAaHUS, T'O
P, ’ A » TOR Cchuika Ha yuebHoe u3nanue B DbC
/1 U3JIaHUS, KOJTMIECTBO CTPAHUI]
OcHoBHAas

JIbrukun B.H. Jlekiuu u npakTudyeckue
3aHSATHH 110 BRICIICH MaTeMaTuKe: YueOHoe
1 | mocob6ue mus By3oB./ B.H. JIbiukun, B.A. https://search.rsl.ru/ru/record/01008923525
Kanuronosa, A.A. MyxaHnosa.: «lIponao»,
2017.

MyxanoBa AA, MyxanoB CA.
2019. 3amayHUK-TIPAKTHKYM 10 TEOPHH

2 | BeposiTHOCTEH. YdeOHOE https://ebs.rgunh.ru/index.php?q=node/5045
nocobue [ DnekTpoHHbIi pecypc] — M.:«llepo,
2019. — 124 c.
JononaurenbHas

Hemunosuu B.I1. ,Kparkuii kypc Beiciien
MaTeMaTHKH: YueO. mocobue 1ist By3oB. /B.I1. | https://koha.lib.tsu.ru/cgi-bin/koha/opac-

3 Hemunosuy, B.A. Kynpsiue.— M.: Actpenb; | detail.pl?biblionumber=143750
«ACT», 2007.
JIbrukun B.H.AHanuTudeckas reoMeTpusi;
4 Eggggg?f;ﬁegg iéﬁ?gﬁf@iﬁ;ﬁ;&;ﬁeﬁ https://search.rsl.ru/ru/record/01006808636
M.: PI’'A3Y, 2014.-151 c.
6.3 IlepeyeHb 2JIEKTPOHHBIX 00pa30BaTe/lbHbBIX PECYPCOB
Neo JIEKTPOHHbII HJoctyn B DOP (cerb UHTEpPHET, JTIOKATbHASA CETh,
n/n oOpa3oBaTe/ibLHbBII pecypc aBTOPHU30BAHHBIN/CBOOOIHBIN J0CTYI
[{yks BHACOSEKIMI 11O BBICIIEH MaTeMaTuke — aBTop Ao1l. JIerakun B.H.
1 | IpousBoxaHas pyHKIUU https://www.youtube.com/watch?v=QgNOrL88ubg&inde
x=1&list=PL 7D808824986EBFD6
2 | HeonpeneneHHbI HHTErpa https://www.youtube.com/watch?v=Z1i5rTJ0JJQ&index
=4&Iist=PL 7D808824986EBFD6
3 | duddepennmanpapie ypaBHSHUS https://www.youtube.com/watch?v=BTIPeclzul8&index
=13&Ilist=PL 7D808824986EBFD6

6.4. CoBpeMeHHbIe MPO(ecCHOHATIbLHBIE 0a3bI IaHHBIX, HH(POPMANIMOHHbIE CITPABOYHBIE
CHCTEeMbI ¥ JIMI[€H3MOHHOE MPOrpaMMHOe o0ecredeHue

CoBpeMeHHbIEe TPO(ecCHOHATBbHbIE 0a3bI JaAHHBIX

1. oroBop o moAkiIrO4YeHUH K HamuroHanbHON AJIEKTPOHHON OHOIMOTEKE U MPEIOCTaBICHUN
noctymna Kk oobekram Harmonanbno# anextponno 6mommorexkn Nel01/HDb/0502-1 ot 26.02.2020 5
JIET C IPOJIOHTAIHEH

2. Cornamenue o OecrurlaTHOM TecToBoM Joctyrne kK Polpred.com. O630p CMU 27.04.2016
OeccpouHo

3. Cornamrenne o OecrutatHOM TecToBOM joctyre k Polpred.com. O630p CMU 02.03.2020
OeccpouHo


https://search.rsl.ru/ru/record/01008923525
http://ebs.rgazu.ru/index.php?q=biblio/author/6046
http://ebs.rgazu.ru/index.php?q=biblio/author/6047
http://ebs.rgazu.ru/index.php?q=node/5045
http://ebs.rgazu.ru/index.php?q=node/5045
https://ebs.rgunh.ru/index.php?q=node/5045
https://koha.lib.tsu.ru/cgi-bin/koha/opac-detail.pl?biblionumber=143750
https://koha.lib.tsu.ru/cgi-bin/koha/opac-detail.pl?biblionumber=143750
https://search.rsl.ru/ru/record/01006808636
https://www.youtube.com/watch?v=QqN0rL88ubg&index=1&list=PL7D808824986EBFD6
https://www.youtube.com/watch?v=QqN0rL88ubg&index=1&list=PL7D808824986EBFD6
https://www.youtube.com/watch?v=ZIi5rTJ0JJQ&index=4&list=PL7D808824986EBFD6
https://www.youtube.com/watch?v=ZIi5rTJ0JJQ&index=4&list=PL7D808824986EBFD6
https://www.youtube.com/watch?v=BTlPec1zul8&index=13&list=PL7D808824986EBFD6
https://www.youtube.com/watch?v=BTlPec1zul8&index=13&list=PL7D808824986EBFD6

4. NupopMallMOHHO-CIIpaBOYHAsE ~ CHCTEMa

URL:  https://www.garant.ru/

«lapanty —

NudopmarnmonHo-cripaBoyHas cuctema Jlunensnonnslit goropop Ne 261709/011-2 ot 25.06.2021
5. «Koncynwrant [Imoc». — URL: http://www.consultant.ru/ ¢cBOOOIHBIH JOCTYIT

6. DIeKTpOHHO-OMONMMOTEYHAsT  CHCTEMa

AgriLibnhttp://ebs.rgunh.ru/

(CBUIETENBCTBO O

roCy/IapCTBEHHOU peructpanuu 6a3el qaHHbIX Ne2014620472 ot 21.03.2014).

7. ®enepaidbHbI  IEHTP
http://fcior.edu.ru/ ceoGoaHBIN TOCTYI

nH(}OPMaLIMOHHO-00pa30BaTENIbHbIX

PECYpCOB. — URL:

8. Mexa[yHapoz[Ha;I I/IH(l)OpMaI_II/IOHHaSI CHUCTEMA IO CEJIbCKOXO3SIMCTBEHHBIM HayKaM H
texHosiorusim . — URL: https://agris.fao.org/agris-search/index.do cBo6oaHBbIN 10oCTyI

9. Undopmanmonnas cucrtema «EnmHoe OKHO JocTyna K 00pa3oBaTelIbHBIM pecypcam». —

URL: http://window.edu.ru/ cBoGoaHbIi AOCTYII

JocTyn K 3J1eKTPOHHOH HH(OPMaIMOHHO-00pa3oBaTebHON cpene, MHPOPMALMOHHO-

TeJIeKOMMYHI/IKaIIHOHHOﬁ CeTH «I/IHTepHeT»

1. Cucrema mucranmuonHoro ooydenus Moodlewww.portfolio.rgunh.ru (cBo6o1HO
pacopocTpaHsiIeMoe)

2. IIpaBo wucnonp3oBanust mnporpamMm it OBM  MirapolisHCM B cocrase
(GyHKIIMOHATBHBIX OJIOKOB M MoyJiel: BupTyaiabHas KOMHATA.

3. VHHOBalMOHHAsT CUCTEMa TECTUPOBAHHMS — MPOrpaMMHOE oOecreueHHe Ha
wiardopme 1C (dorosop Ne K/06/03 ot 13.06.2017). Beccpounsrid.
4. OOpa3oBareibHBIi WHTEPHET — MOpTal POCCHICKOrO TrOCYAapCTBEHHOTO arpapHoro

3a09YHOTO YHUBEPCUTETa (CBHJETEILCTBO O PETHUCTPAIMK CPEICTBA MAacCOBBIX HH(popmaruu Om Ne

®C77-51402 ot 19.10.2012).

JInueH3noHHOE M CBOOOIHO pacpocTpaHsieMoe NPOrpaMMHoOe odecrieyeHue
1. OpenOffice — cBoOOAHBII MTAaKET OUCHBIX IPUIOKEHUH (CBOOOIHO PACIIPOCTPAHIEMOE)
2. linuxmint.com https:/linuxmint.com/ (cBoOOIHO pacIpocTpaHsIeMOe)

3. DNeKTpoHHO-OMOIMoTeYHast  cucTreMa

AgriLibhttp://ebs.rgunh.ru/

(CBI/I,ZLGTCJIBCTBO (6]

roCyIapCcTBEHHOUW peructpamuu 0a3pl  gaHHBIX Ne2014620472 ot 21.03.2014) coOCTBEHHOCTH

YHUBCPCUTCTA.

4. Opunmanpras crpanuna PI'BOY BO «Poccuiickuil rocyJapCTBEHHBI YHUBEPCUTET
HapoIHOTO X03s11cTBa nMeHH B.M. Bepuaackoro» https://vk.com/rgunh (cBoGOIHO pactpocTpaHseMOe)

S. AHTUBHPYCHOE IPOrpaMMHOE

o0ecrieueHue

Dr. WEB DesktopSecuritySuite

(Cy6nunensnonnsiit joroBop Ne 13740 Ha mepeady HEUCKIHOUMTENBHBIX MPaB HA MPOrPaMMbl IS

9BM or 01.07.2021).

6.5 Ilepeyenn yueOHbIX ayIMTOPHii, 000PYT0OBAHUS U TEXHUYECKHX CPEeICTB 00y4eHHs

YueOHass ayquTopus sl MPOBEACHUS JEKIMOHHBIX 3aHSITHMA
(motounas). Crieranu3upoBaHHass MeOellb, OCKa MENOBas,
MIEPCOHANBHBI KOMIBIOTEP B COOPKE C BBEIXOJIOM B HHTCPHET,
MIPOEKTOP, IKPaH HACTCHHBIN.

143900, MockoBckas obmacts, . bamammxa, yin. FOmmyca
®Oyunka 1.1, xkab. 203

[Imomane momenieHus 75,7 KB. M.

Ne o TexHnyeckoi nHBeHTapu3anuu 213, stax 2

Ilomemenne JUIIsL CaMOCTOSITEIIEHOM pa6OTBI. HGpCOHaJ'ILHBIe
KOMIIBIOTEPLI B C60pKC C BBIXOJIOM B MHTCPHECT.

143907, MockoBckas o6macTs, T. banammxa, yi. mocce
DHTY3UacTOB, 1. 50, YNTaNBHBIN 3ai

[Inomane momemienus 497,4 kB. M.

Ne o TexHH4eckoi nHBeHTapH3anuu 177, stax |

[Nomemenne JUIst CaMOCTOSATENILHOM paboThI.
CrneunanusupoBaHHas MeOelb, NEPCOHATbHBIE KOMIBIOTEPHI B
cOOpKE C BBIXOI0M B HHTEPHET.

143900, MockoBckas o6nacts, r. banammxa, yin. FOnmmyca
®Oyunka 1.1, kab. 320

ITnomans momerienus 49,7 kB. M.

Ne o TexHU4eckoit nHBeHTapu3anuu 313, stax 3

VYuebHast aynuTopust Ul y4eOHBIX 3aHATHI 00ydaromuxcs u3
yrcna wHBaIHIOB 1 i ¢ OB3. CnermanusupoBaHHas MeOeb.
ABTOMAaTH3MpOBaHHOE pabodyee MeECTO I HMHBAIHIOB-
KOJISICOYHUKOB C KOPPEKLIMOHHOM TEXHUKOM M MHAYKLIMOHHOH
cuctemorr OnCuc 290; ABTOMaTu3upoBaHHOE pabouee MEeCTO

143907, MockoBckas obnacth, r. bamammxa, yi. mocce
DHTy31acToB, 1. 50, kab. 105

[Inomans momenieHus 52,8 KB. M.

Ne o Texunveckoi nHBeHTapu3anuu 116, stax 1
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https://www.garant.ru/
http://www.consultant.ru/
http://ebs.rgunh.ru/
http://fcior.edu.ru/
https://agris.fao.org/agris-search/index.do
http://window.edu.ru/
http://www.portfolio.rgunh.ru/
https://linuxmint.com/
http://ebs.rgunh.ru/
https://vk.com/rgunh

UL Ca0OBUASIIMX M HE3pAYMX  IOJIb30BaTeNiel  co
CTaIlMOHAPHBIM BuneoyBennauteneMIaCuc 29 ON;
ABTOMAaTHU3UPOBAaHHOE pabouyce MECTO Ui CIAO0OBUAAIINX H
HE3PSTYUX [10JIL30BaTeIei c IIOPTaTUBHBIM
suaeoyseanuureiiemMOinCuc 207 CF; ABTOMaTU3UPOBAHHOE
pabouee MecTO U1 CIA00BUISAIINX U HE3PAUYUX II0JIb30BaTEIIEH
¢ unmraromedl wmammeOM OnCuc 207 CN; AnmaparHbrid
KOMIUIEKC ¢ (YHKIWEeH BHICOYBEIUYEHUS W YUTCHUS JUIA
CabOBUSIIINX M HE3psTIrX noib3oBatenein DmCuc 207 OS.
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®EJIEPAJIBHOE I'OCY JIAPCTBEHHOE BIOJI)KETHOE OBPA30BATEJIbHOE YUPEXJIEHUE
BBICIIET'O OFPA3OBAHMS
MUWHUCTEPCTBA CEJIbCKOI'O XO35MCTBA POCCUMCKON ®EJIEPALIMUA
«POCCUMCKH T'OCYJAPCTBEHHBII YHUBEPCUTET HAPOJHOI'O XO3SIHCTBA
WUMEHH B.HA. BEPHAJICKOI' O»
(YuuBepcuter BepHajackoro)

@DoH/I OLIEHOYHBIX CPEJACTB JIJIfl IPOBeeHUs TEKYIIEero KOHTPOJISA U MPOMEKYTOYHOM
aTrecranuu obydaromuxcs no rucuuniunne JInHeilHas ajredpa u aHaJIMTHYECKAS
reoMeTpus
Hamnpagsnenue noarorosku 20.03.02 [Ipupom000ycTpoRCTBO U BOIOIOJIB30BAHUE
[Ipodunes «BogOCHAOKEHUE U BOJOOTBEACHUE)

KBamudukauus bakanasp

dopma 00ydeHHUsI 0UHAS, OUHO- 320YHAs, 320YHAA

bamammxa 2026 r.
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1.0nucanue nokaszarejed U KpuTepueB OLlEHUBAHMS IJIAHUPYEMbIX Pe3yJIbTATOB 00y4YeHUs M0 Y4eOHOM QM CIUIIINHE

OIIK-1. 3HaTh: OCHOBHBIE TIOHATHS W METOZBI 3HATH: MUHUMAaJILHO JOIyCTUMBIN ypoBeHb | [IpakTuueckoe
CnocoGeH pelnarh | TMHCHHOM — anredpel W aHAIUTHYECKOH 3HaHWH, [IONMYIIEHO MHOTO HETpyObIX | 3aJaHHe
TMIOBBIE  3aauy | TCOMCTPHL, 0a3oBBIC  MaTeMaTUYECKHUE OmuooK Tecr
npodbeccuonanpro | METOAE! u TEXHOJIOTUN aHanm3a, yMeTb: TPOJEMOHCTPHPOBaHBI OCHOBHBIE | KoHTponmbHas
i JesTeNBHOCTH Ha HEOOXOIUMBIE ISl PEILCHHS IOCTaBICHHON IToporossrit YMEHUs, pELIeHbl THIIOBbIE 3agadu c | paboTa
OCHOBE OCHOBHEIX | SAA&TH; TPOABIATH BBICOKYIO CTENCHb HX (YROBIETBOPUTENBHO) | HErpyOBIMH OLIMOKAaMHM, BBIIIOJIHEHBI BCE

MMOHUMAaHNS, CIOCOOBI JI0Ka3aTeNbCTB 3aJaHusl, HO HE B MIOJIHOM O0beMe
3aKOHOB YTBEP)KACHUH W TEOpeM KaKk OCHOBHOH BJIa/IeTh: MMEETCS] MUHHMAJIBHBIA HaOOp
MaTCMaTUICCKUX U | cocrapnsromeit KOTHHTHBHOM u HABBIKOB JUIS PENIIEHHs CTAHIAPTHEIX 3a1ad
CCTCCTBCHHBIX KOMMYHHKAaTUBHON QYHKIMIA C HEKOTOPHIMU HEeJJOYETaMH
HayK C | ¥YMeTb: WUCHOIB30BaTh OCHOBHBIE 3aKOHBI 3Haer TBepaoO: YpOBeHb 3HaHUH B 00beme, | [IpakTrueckoe
IIPUMEHEHUEM €CTECTBCHHOHAYYHBIX JICIIATUTAH TSt COOTBETCTBYIOIIEM nporpaMMe | 3aJaHue
MH(POPMALIMOHHO- | PEIICHHUs CTAHAAPTHBIX 331a4 B COOTBETCTBHU MIOJIrOTOBKH, JOITYLICHO Heckoibko | Tect
KOMMYHHUKAI[MOHH C  HaNpaBJICHHOCTHIO  NPO(ECCHOHATBHON HETrpyOBIX OIIMOOK KontponbHas
BIX TEXHOJIOTHIA. NeSITEIBHOCTH;  pemiarb  MaTeMaTh4yecKue YMeeT yBepeHHO: MPOJEMOHCTPHPOBAHBI | paboTa

3aJjaud U3 Pa3IUyYHBIX 00IacTell MaTeMaTuKy, BCE OCHOBHBIE YMEHHs, pELICHb BCE

KOTOpEIE TpeOyIoT HEKOTOpOM OCHOBHBIE 3a7aun C  HerpyobIMH

OPUTMHATILHOCTA MBIIIICHUS; TPEACTABISATD . omnOKaMH, BBHIMOJHEHBI BCE 3aJaHusl B

’ [IponBuHyTHII ’
MaTeMaTHYECKHE TBEPKACHUS W HUX IIOJTHOM  00beMe, HO HEKOTOphle ¢
(xoporio)

JI0Ka3aTeNIbCTBA, 334a4H U UX PELICHUs SICHO U p HEJI0YETaMH.

TOYHO B  TEpPMHUHAX, MOHATHBIX  JUIs Baaneer yYBepeHHO:

npodeccnoHaIbHON ayJIUTOPHH; MIPOAEMOHCTPUPOBAHbl  0a30BbIE€ HABBIKH

(dbopMynupoBaTh Ha MaTEMaTHYECKOM S3bIKE IPU PELIEHWH CTaHAAPTHBIX 33434 ¢

3aJjaud  CpPEHETO  YPOBHS  CJIOXHOCTH, HEKOTOPBIMH HEJ0YeTaMU

MOCTaBJICHHBIE B HEMaTeMaTHIeCKUX

TEPMUHAX, W HCHOJB30BaTh IPEBOCXOACTBA

9TOH nepeOopMyITMPOBKH JJISl HX PEIICHHUS

BaageTb: BO3MOXHBIMH CIIOCOOAMU peIIEHUS HNmeer cpopmupoBasuieecs | I[Ipaktuueckoe

3aJady  OLECHMBAsT WX  JIOCTOMHCTBA U cucTeMaTHYecKUe  3HAHMA:  YPOBEHb | 3aJlaHHE

HE/JIOCTAaTKH;  MaTeMaTHYECKOW  JIOTHKOH, 3HaHMH B o0Beme, cooTBeTcTBytomeM | Tect

HEOOXOIUMOM sl POPMHUPOBAHUS CYKICHUN Y- IporpaMMe MoArOTOBKH, O€3 ONIHOOK. KonTtponbhas

MO0 COOTBETCTBYIONIMM MPO(ECCHOHATLHBIM (oTmamHo) Hmeer copmupoBaBieecsi | paboTa

npodiemanm; TEXHUKOU COCTaBIJICHHS cucTeMaTu4yecKoe yMmeHHe:

MaTeMaTHYECKUX MoJeneit THUIOBBIX MIPOJEMOHCTPUPOBAHEl ~ BCE  OCHOBHBIC

NpopecCHOHANBHBIX  3aJlad W HAaXOJHTh YMEHUSI, PEUICHbl BCE OCHOBHBIE 3aJIa4d C

croco0bl WX PpEHLIeHHUs,, HHTEPIPETHPOBATDH OTJCIbHBIMU HECYIIECTBEHHBIMHU
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npodeccuoHanbHbI  (pU3HUSCKUA)
MOJYYEHHOT'0 MAaTeMaTHIECKOTO Pe3yibTaTa

CMBICJI

HCA04YCTaMH, BBIIIOJIHCHBI BCC 3aJaHHUA B

IIOJIHOM 00BEME.
Iloka3zan
CHCTEMATHYECKOe
MIPOIEMOHCTPHPOBAHBI
pemIeHNH  HeCTaHAapTHBIX
OIIMOOK U HEOYETOB.

chopMmupoBasieecs
BJIa/ICHUE:

HaBBIKH

3amaq

pu
oe3

2. Onucanue MIKaJ ONEeHUBAHUSA

2.1. lllkajia oneHUBaHUsI HA ITaNe TEKYIero KOHTPOJIsi

®opMa TeKylero
KOHTPOJIS

OTtcyTCcTBUE YCBOEHUS
(HIOKE TTOPOTOBOTO)

[Toporossiii
(YAOBIETBOPHUTENBHO)

[IpoaBuHYTHI (XOPOIIO)

Bricokuii (0TiIM4HO)

3anaga ([IpakTuueckoe
3ajaHuE)

HE BBIIIOJIHEHA WIH BCE
3a/1aHus PEIICHBI
HEIMPaBUIHHO

Henp 1 387241 NpaKTUYECKOM
pa6OTLI JOCTUTHYTBI YaCTHYHO.

Llens n 3aa49¥ BBITIOTHEHUS
MPaKTUIECKOW PabOTHI
JIOCTUTHYTHI.

Llens BemoHEHMS
JIOCTUTHYTA, 33/1a4d PEIICHEI.

Brinosnenue
KOHTPOJIbHON pabOThI

HEC BBIIIOJIHCHA HUJIN BCC
3a/laHuA PCUICHDBI
HCIIPaBHUJILHO

Pemeno 6onee 50% 3aganmus, HO
MmeHee 70%

Pemeno 6oiee 70%
3a/1aHKs, HO €CTh OIIMOKHU

BCE 3aJIaHMs PEIICHBI 03
OIMOO0K

2.2 llIkayia oeHUBAHMS HA YTANe MPOMEKYTOYHON aTTecTAllnu (3a4eT U IK3aMeH )

®opma
IIPOMEKYTOUHOU
aTTecTaluu

OTcyTCTBHE YCBOCHUS
(HPDKE TIOPOTOBOTO)

[ToporoBsiii (YAOBIETBOPUTEIHHO)

[IpoaBuHYTHII (XOPOIIIO)

Bricokwii (0TIIHYHO)

BrimonaeHne UTOroBeIX
TecToB (He MeHee 15
BOIIPOCOB Ha BapHaHT)

Menee 51%

51-79%

80-90%

91% u Goiee
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3. TunoBble KOHTPOJIbHbIE 3aJaHUS WIH HHbIe MATEPHAJIbI, HEO0OXOAUMBbIE IJISl OLEHKH 3HAHWH,
YMeHUil, HABbIKOB U (MJIM) ONbITA JeATeJIbHOCTH, XapaKTePpHU3yOIMX dTanbl GopMUpoBaHus
KOMIIETEeHIHIi B Npoiecce 0CBOEHUsI 00Pa30BaTeJbHOI MPOrpaMMbl

®OH/J ONEHOYHbLIX CPEACTB JIAA TEKYIIEI'O KOHTPOJIA
KOMILIEKT 3AJAHUMH JIJISI KOHTPOJIBHOM PABOTHI no aucuuminne

CryneHTy mpeaaraloTcsi BapuaHThl KOHTPOJIBHBIX padoT, BKIIOYANONIUE NATh 3a1anuii. Homep
BapHaHTa KOHTPOJBHON pabOTHI ompeaessieTcs NpernojaBareieM. TemMaThka KOHTPOJBHBIX padboT
copMHpOBaHA TIO TPUHIUITY COYETAHWs TEM JAUCIUILUIMHBL. HanmcaHuio KOHTPOJBHOW paboThI
JOJDKHO TIPE/IIIeCTBOBATh M3yUYEHHUE JICKIIMOHHOTO MaTepuaia, PelIeHHe 3aJlaHuii Ha MPaKTHYCCKHX
3aHATUSX M B MPOIECCE CAMOCTOATENBHON paboThl. [ yCHemrHOro BBINOJHEHUST KOHTPOJBLHOU
paboTel HEOOXOIUMO O3HAKOMHUTBLCS C JUTEPATypOM, CIIUCOK KOTOPOW JaH B pasaene 6 pabodeii
nporpammsl «IlepedeHb OCHOBHO U JONIOJHUTEIBHOMN JTUTEPATYPBI».

BAPUAHT -1
2 -3
3agaua 1. BeIYMCIUTE ONpENECIUTENH
1 1 -2
2 -1 1
3agaua 2. Beraucianure s 0 1) 0 1 2
-1 0 1

4X1 —3Xp +2X3 =8
3apaua 3. Pemnuth CUCTEMY ypaBHEHUM | X1+ X9 +3X3 =7 MaTpUYHBIM CIIOCOOOM.
2X1+4X2 —X3 =0

3agaua 4. CocTaBUTh ypaBHEHHUE NPSAMOIL, poxosiiei uepes Touky A(2; 3) u cocTapistoIei ¢
ocbro Ox yron 45°.
3agauya S. Haiitu qymmny oTtpeska npaMoit 4x + 3y +12 =0, 3aKJIFOYEHHOT0 MEXAY OCAMH KOOpJAUHAT

BAPUAHT -2
-5 4
3agaua 1. BeruncnuTh onpenenuTens 5
1 -3 2Y(2 5 6
3agaua 2. Berupcnuts |3 -4 1|1 2 5
2 -5 3){1 3 2

X1+2X9 —3X3=-5

3anaua 3. Pemuts cucteMy ypaBHeHHH | 2X1—Xp+X3=4 10 dpopmynaam Kpamepa.
3X1 =X +2X3 =7

3angaua 4. Hanucars ypaBHEHHUE NPsAMOU, poxo/isiiei uepes Touku A(4; 3) u B(16; -6).

3apgaua S. [leprenaukymnsipHbl i npsiMbie 3X—y+1=0u Xx—-3y—-2=07
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5. 4. ®OHJI OIEHOYHBIX CPEJCTB JJIS1 IPOMEKXYTOYHOMN ATTECTAIIUA

KOMIIJVIEKT TECTOB ns1st npoMesKyTOYHOM aTTecTAlMU (IK3aMeH)

Mo AUCHUILINHE

Bo BTOpOM cemecTpe 3K3aMEH MPOBOAMUTCSA B BHJIE UTOTOBOrO TeCTa. /[l BBINOJIHEHUS TECTa

orBoautcs 80 MHHYT.

HpI/IMeprIe 3aJaHUsl UTOTr0OBOIO TECTA

Teer Ne 1
Ne 3anaun BapuaHTsl 0TBETOB
1 1 20 1) 0
2) 16
Boraucnuts onpenenurens |2 -1 5 3) -1
3 1 2 4) 15
2. 2 1 5 -2 1 -4
Beruuciute 2A-3B,ecin A= , B= 1D
-1 3 0 3 3 1
2) -11 8
-2 -3
3) -10 6
1 -3
-1 5
4)
2 -15
3 | Eciu (Xg,Yq,Zg) — PEIIEHHE CUCTEMBI YPABHEHHIA 1) -1
2X+3y—z=-4 ég 2
X—Yy+2Z=3 ,TOBBIpaXEHUE Xq+ Yo +Zy PaBHO 4 -5
3X+2y—-4z=-3
4 | O6pasyiot 1 BEeKTOpBI a =(2; 1, 3), 1) mer
— _ 2 na
ap =(3;-2;1), ag=(1; -3; -4) 6azuc TpexMepHOro )
npocTpaHcTea’?
5 | [IpuBecTy K KAHOHMYECKOMY BHly YpaBHEHHE .2 2
2 o014 2 y )y Ny
3X“ +2+/14xy +8y“ =10 xpuBOH BTOPOro MOpsIKa. 10 1
2 2
2) LS W]
4 9
2 2
1 25
2 2
4) LS W]
6 8
Tecr Ne 2
Ne 3amauu BapuaHTsl 0TBETOB
1 2 -3 1) 18
Berauciuth onpenaenuTens 2) 22
> 3) -4
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4) 31
0 -1 5 1 -15 -5
Borunciure 2A-3B,eciin A= , B= 1)
2 4 -2 3 10 -1
16 -1
2)
-2 8
-9 3
3)
-10 8
-1 13
4)
21 15
Ecmu (Xq,Yq:2Zg ) — PEIICHHE CHCTEMbI YPaBHEHHU 1) -1
__ 2) 8
3X+y+22=-6 3) 17
X—Y+3Z2=-3 ,TO BbIpa)k€HUE X Yg:'Zy PaBHO 4) -9
2X+4y-z=-5
OO0pa3yroT JIn BEKTOPHI a =(3; 1, 6), ;) HET
ap =(-2;2;-3), ag=(-4,;5; -1) 6azuc TpexMepHOro )
MpocTpaHCcTBa?
[IpuBecTr K KAHOHUYECKOMY BUY YPaBHEHUE X 2 y 2
2 2 . 1) 21 + 1 1
6X° + Zngy +2y© =21 KpuBOH BTOPOTO MOPSIIKA. 25 16
2 2
) XN
21 3
2 2
11 2
2 2
24 4

IIpumepHBIe BOIPOCHI K IK3aMeHY
Pa3zpnen 1. Onpenenuresin 4 MATPULBI.
Uto Ha3pIBacTCA ONPEAEIUTEIIEM BTOPOTrO Nopsiaka’?
Uto Ha3bIBaeTcs ONPENEIUTEIEM TPETHETO MopsiaKa?
Ha3oBute cBOMCTBA ONPENETUTENIEH.
Uto Ha3bpIBaeTCS MUHOPOM 3JIEMEHTA ONPEeIUTENS?
Yro HazbIBaeTcs anreOpandeckuM JAOMOJTHEHUEM 3JIeMEHTa ONpeaAeTuTeNs?
HazoBuTe ciocoObl BEIYUCIIEHUS ONPEeTUTENEH.
7 Yro Ha3pIBacTCA MaTpULIEH?
8. Kakast maTpuiia Ha3pIBaeTCsl €IUHIUYHON?
9. Yto Ha3bIBaeTCs ONpeAeTUTEIeM MaTPHULIbI?
10. Kakas maTpuIia Ha3bIBaeTCS HEBBIPOKICHHOM?
11. Kak c10XUTh ABE MaTpPHUIIbI?
12. Kak yMHOXXHTh MaTPHILy Ha YUCIO?
13. B xakom ciy4yae BO3MOXKHO EPEMHOXKHTD J[BE MAaTPHUIIbI?
14. Yo Ha3bIBaETCS MPOU3BEICHNEM JIBYX MATPHUIL?
15. Beerna nu Jutst TpOM3BEICHUS ABYX MATPUIL CIIPaBEIUB MIEPEMECTUTENbHBIN 3aKOH
ymHoxxeHus? [IpuBenure npumMepsl.
16. Kakas maTpuiia Ha3bIBaeTcsi OOpaTHON JaHHOW MaTpuIe?

oakrwdE
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17. Kak HaxoauTtcs MaTpuiia, oOpaTHast JaHHON?

Pa3nen 2. Cucrembl JJMHEHHBIX yPaBHEHHIA.

1. Kakoe ypaBHeHHE Ha3bIBACTCS JTMHEHHBIM?

2. Yto Ha3bIBAETCS CUCTEMOM JIMHEHHBIX YpaBHEHUIN?

3. Yro Ha3bIBAETCS PELICHUEM CUCTEMBI JTMHENHBIX YPaBHEHUN?

4. Yto Ha3bpIBACTCS MaTPULICH CUCTEMBI JIMHEHHBIX YPAaBHEHUM?

5. Yro Ha3bIBa€TCS PACUIMPEHHON MATPUILIEH CUCTEMBI TMHEUHBIX YpaBHEHUN?

6. HazoBute nmpaBmiio Kpamepa peiieHust cucteMbl N JTMHEHMHBIX YpaBHEHUH ¢ N

HEU3BECTHHIMU. B KakoMm ciyyae OHO IpUMEHUMO?

7. Chopmynupyiite Teopemy Kponekepa-Kanemu.

8. Ilpu kakoM yClIOBUM CHCTEMA JIMHEWHBIX YPAaBHEHUIN UMEET €MHCTBEHHOE pelleHue?

9. B yeM CcynIHOCTh MATPUYHOTO METO/A PEIICHUS CUCTEM JIMHEUHBIX YpaBHEHUIN?

10. Ilpu kakux mTpeoOpa3OBaHUAX CHCTEMA JIMHEWHBIX YPaBHEHUH TIEPEXOIUT B

SKBUBAJICHTHYIO?

11. B uem cymnHocTh MeTos1a ['aycca [uisl pelieHns CUCTEM JIMHENHBIX YpaBHEHU?

12. Kakue HeM3BeCTHbIE B CUCTEME JIMHEIHBIX YpaBHEHHM Ha3bIBaIOTCSA Oa3uCHBIMU?
CBoOogHBIME?

Paznen 3. JIuneiiHble BEeKTOPHbIE MPOCTPAHCTBA.
. Uro Ha3pIBaeTCs TMHEWHBIM IPOCTPAHCTBOM?
. Kakue BeKTOpbI JIMHEHHOTO MPOCTPAHCTBA HA3BIBAIOTCS JINHEMHO HE3aBUCUMBIMU ?
. Urto Ha3pIBaeTcst 0a3MCOM JIMHEHHOI0 IPOCTPaHCTBA?
. Uro Ha3bIBaeTCs pa3sMEPHOCTHIO JIMHEHHOTO IPOCTpaHCTBA?
. Uro Ha3pIBaeTCs €BKINJOBBIM IIPOCTPAHCTBOM?
. Uto Ha3bIBaeTCSI HOPMOU BEeKTOpa?
. Kakue BEKTOpHI B €BKJIMIOBOM ITPOCTPAHCTBE HA3BIBAIOTCS OPTOTOHAJIBHBIMU?
. Uro Ha3wIBaeTcs mpeoOpazoBanueM npocTpancTBa? Kakue nmpeoOpa3oBaHus Ha3bIBAIOTCS
JIMHEUHBIMU?
9. Uto Ha3bIBaeTCst COOCTBEHHBIMH 3HAYCHHUSMH JIMHEHHOTO MPeoOpa3oBaHms?
10. Yro Ha3bIBaeTCsi COOCTBEHHBIMU BEKTOPAMU JIMHEHHOTO Mpeobpa3zoBaHus?
11. Kak HaiiTu coOCTBEHHBIE BEKTOPHI [JIs CiIydasi IPOCTOr0 COOCTBEHHOTO 3HAUEHUs?
12. Kak HaiiTu cOOCTBEHHBIE BEKTOPHI AJIS Clydast KpaTHOIO COOCTBEHHOI'O 3HAUEHUS?
13. Kak HaiiTi cOOCTBEHHBIEC BEKTOPHI IS CITydasi KOMIUIEKCHBIX KOpHEH
XapaKTepUCTUUECKOTO YPaBHEHUS !
14. Yro Ha3bpIBaeTCs KBaAPaTUUHOM HOpMOi?
15. Yro Ha3pIBaeTCsl MaTpULIEH KBaAPaTUYHON POPMBI?
16. Kak mpuBOAST KBaJpaTHUHYIO (HOpMY K KAHOHHYECKOMY BHTY?
17. B uem 3akirovaeTcst MeTo[ Jlarpanska npu cBeJJIeHUM KBapaTHUHON (POPMBI K
KaHOHHYECKOMY BUTY?

01N N W —

Pa3nes 4. DjieMeHTHI aHATUTHYECKOH reoMeTpUH.

1. CucteMbl KOOpAMHAT HAa IPSIMOM, TUIOCKOCTH U B TipocTpaHcTBe. OCHOBHBIE 33a/1a4u Ha
MCTO KOOpAWHAT: PACCTOAHUC MCKAY ABYMA TOUKAMU; JCJICHUEC OTPE3Ka B JAHHOM OTHOILICHHH.

2. YpaBHeHHE IPAMOii ¢ yriioBbIM K03 dunmentom. Ob1ee ypaBHEHHE MIPSIMOL. YTOII MEXTY
JIBYMs IIPSIMBIMH.

3.YciioBus napajuieNbHOCTU U MEPIEHANKYIISIPHOCTH JIBYX MPSAMBIX. Y paBHEHUE MPSIMOH,
MPOXOISIIEH Yepe3 ABE JaHHbIE TOUKH.

4. KaHOHHYeCKHE YpaBHEHHUSI KPUBBIX BTOPOTO MOPS/IKA: OKPYKHOCTB; AIUIMIIC; TUIIepOoa;
napabora.

5. IImockocTh. YpaBHEHHE IUIOCKOCTH, MPOXOAIEH yepe3 JaHHYIO TOUKY MEePIeHIUKYISIPHO
BekTopy. OO11ee ypaBHEHHE TIIOCKOCTH, €TI0 YaCTHBIC BUJIBI.
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Pa3nen 5. DiieMeHTHI BEeKTOPHOI airedopsbl.

1. CucTeMbl KOOpMHAT Ha TIPSAMOiA, IIIOCKOCTH U B pocTpaHcTse. [Ipoctpancta R? u R3,

2. Bexropsl. JIuneiinble onepanuu HaJ BekTopaMu. CKalsipHOE NIPOU3BEJEHUE BEKTOPOB U €r0
CBOMCTBA.

3. JlnuHa BeKkTOpa M Yroia MexXIy JByMs BEKTOpaMH B KOOpAMHAaTHOW (opme. Bekropnoe
IIPOU3BE/ICHUE IBYX BEKTOPOB, €TO0 CBOMCTBA.

4. CMel1aHHOE IPOU3BE/ICHUE TPEX BEKTOPOB. Ero reomerpuueckuil cMpici.
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