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1. Kog v HaumeHoBaHMe HanpaBreHusi NOArOTOBKMU:

44.03.05 MNeparornyeckoe obpasoBaHue (C AByMS NPOPUASMU NOATOTOBKM)
2. Mpocdunu noaroToBKM:

MatemaTtuka. MiHbopmaTrka n MHdpopMaLMOHHbIE TEXHOMOrMM B 06pa3oBaHnn
3. KBanudwmkauma BbInyCKHUKA:

Bakanasp

4. dopma obGy4eHuA:

OuyHas

5. Kacheppa, oTBevarLwan 3a peanm3saumio NpakTUKK:

Kadpenpa ectectBeHHOHay4YHbIX 1 00LWeobpa3oBaTenbHbIX AUCLUUMNH

6. CoctaBuTENnb NpOrpaMmmbi:

O.l'. PomaguHa, kaHgmaaT negarormyeckmx Hayk

7. PekomeHaoBaHa:

Hay4YHO-meToan4vecknum coeetom dunmana (npotokon Ne 1 ot 31.08.2018 r.)
8. YueObHbIn roa: 2018-2019 CewmecTtp: 1



9.llenb 1 3apgayum y4e6HON AUCLIMNIIUHDI:

Lenbro yyeOHOM AUCLUNIUHBI SBMSETCH MOMyvyeHne MaTtemMmaTU4ecKon MOAroTOBKM,
HeobxooMMOoW NSt U3ydeHUss QUCLUMNINH, CBA3aHHbIX ¢ Byaylien npodeccnoHanbHom
AeATENbHOCTLIO.

3agaym yuebHOM ANCLUUNIINHDI:

— bopMumpoBaTb NpeacTaBrieHe O ponnm MaTeMaTuUKnM B CUCTEME COBPEMEHHOro obpa-
30BaHus;

— hopmmpoBaTtb ymeHue paboTaTb C MateMaTM4EeCKOM CUMBOSINKON;

— dpopMmpoBaTb ymeHue CTporo popmynupoBaTb 3afayu, uccrneoBaTb KOPPEKTHOCTb
NCXOAHBbIX AaHHbIX, Npefnaratb Noaxogswme meToabl pelleHnn npobnemsl N NpoBo-
ANTb aHanu3 KOHeYHoro pesynbTara.

Mpn npoBeaeHnnN y4ebHbIX 3aHATUIA NO aucumnMHe obecneyunBaeTcs pas3sutue y oby-
YaloLLMXCA HaBbIKOB KOMaHAHOW paboTbl, MEXIUYHOCTHOM KOMMYHUKaALUKN, MPUHATUSA
peLLeHnI, NMAEPCKNX KavyecTBs.

10. MecTOo y4yeGHOM ANCLUNINMUHBLI B CTPYKTYpe obpa3oBaTenbHOW NporpaMmmbi:

YyebHas aucumnnuHa «MartemaTtuka» BxoauT B 6nok b1 «Oucunnnuuel (Mogynm)» u
ABMSETCA AUCLMNANMHOM MO BbIOOPY BapuaTUBHOW YacTu obpasoBaTesfibHOM nporpam-
Mbl.

Ana ocsBoeHus gncumninHel «MaTtemaTuka» CTyAeHTbl UCMOMb3YT 3HaHUSA, YMEHUS,
HaBbIKM, CHOPMUPOBAHHBIE B XO4€ M3YYEHUS LLKOMBbHOrO Kypca MaTeMaTuUKM.

M3ydeHne gaHHOM OUCUMNNUHBI SiBNsieTcss HeobXoanmMon OCHOBOW ANd nocreayowero
n3yyeHus aucumnnuH «MaTtematmyecknn aHanus», «duddepeHumansHble ypaBHe-
Husa», «MeToguka oby4dyeHus maTemaTuke», «OnemMeHTapHas matemaTtuka», «Yucnen-
Hble MEeTOAbl N UCCreaoBaHME onepauumny.

Ycnosua peanusaumn gucumnnuvHbl ans nuy ¢ OB3 onpegenstoTcs ocobeHHOCTSMU
BOCNPUATMA y4ebHON MHoOpMaUMM M C y4eTOM WHAMBMAYANbHbIX NCUXOPUINYECKMX
0CODOEHHOCTEN.

11. MnaHupyemble pe3ynbTaTbl O0Oy4YeHUs no AucuunnuHe/moaynko (3HaHUS,
YMEeHUsl, HaBblKW), COOTHECEHHbIEe C MIaHUPYEeMbIMU pe3yfibTaTaMu OCBOEHUs
obpa3oBaTenbLHON NporpamMmmbl (KOMNETEHUMAMM BbINYCKHUKOB):

KomneTteHuus
MnaHnpyemble pe3ynbTaTtbl 00y4eHus
Kop, HasBaHune
rOTOBHOCTb peanu3oBbiBaTb | 3HAET (MMeeT npeAcTaBrieHne):
obpasoBaTtenbHble NporpamM- | — CBSA3b TEOPETUYECKMX OCHOB M TEXHONOrMYECKUX NPUEMOB

Mbl MO y‘-le6HbIM npegMmeTam yqe6H0171 AOncunninnHbl ¢ cogepXaHnem npenogaBaeMbiX yqe6-
B COOTBETCTBUUN C Tpe6OBa- HbIX NPpeagMeTOB;

HUSIMK obpa3soBaTtenbHbIX | YMeeT:
CTaHgapToB — CTaBUTb NO3HaBaTelbHbIE LUEeNn yqe6H0|7| OeATenbHOCTHU;
MK-1 — OCYLLECTBMATb CAMOKOHTPOMb Y CaMOOLEHKY CBOUX y4ebHbIX
OOCTMKEHUI;

nveetT HaBbIKA:

— obulenonb3oBartenbckon MKT-KkOMNeTEeHTHOCTH;

— BnageHusa I'IpOd)eCCI/IOHaJ'IbeIM MHCTpYMEHTapmnem, no3Bo-
NSWMM  peann3oBbiBaTb y4ebHble MNporpammbl B COOTBET-
CTBUM C TpeboBaHMAMM 06pasoBaTerbHbIX CTaHO4ApPTOB;

12. O6bemM gucumuniuHbl B 3a4eTHbIX egMHULax/yacax — 8/288.

dopmMa NPOMEXYTOYHOM aTTecTauun: sk3amMmeH




13. Buabl y4ue6HOM paboTbl

13.1. CoaepxxaHne gUCLUUNIINHBI

Bug yuebHow paboTbl TpynoemMKocTb
Bcero [lo cemecTpam
1 cemecTp
KoHTakTHas paboTa, B TOM Ymucre: 144 144
nekuum 72 72
NpakTU4ecKne 3aHATUS 72 72
CamocTtoaTenbHas pabota 108 108
dopma NpomMexyTo4HOM aTTecTaLmm 36 36
(3k3ameH — 36 yac.)
Wroro: 288 288

Ne n/n

HanmeHoBaHue pasgena auc-
UNNJINHBI

CopepxaHue pasaena OUCUUNMUHLI

1. NNekuun

1.1

AnemMeHTbl NUHEWHon anred-
pbl.

MaTtpuubl. Onpegenutenu. ObpaTtHas maTpuua. PaHr matpuubl.
CucTeMbl NMNHEVHBIX YPaBHEHWI: OCHOBHbIE MOHATUSA, pelleHne
CUCTEM NUHENHbIX YypaBHeHWW, Teopema KpoHekepa-Kanennu,
pelleHne HeBbIPOXKAEHHbIX JIMHENHbIX cucTem, copmynbl Kpa-
Mepa, pelleHne CUCTEM NIMHENHbIX YypaBHeHW meTtogom [ayca,
CUCTEMbI NMHENHBIX OOHOPOAHbLIX YPaBHEHWUN.

1.2

OnemeHTbl BEKTOpHOW anreb-
pbl.

BekTopbl: NMHENHbIe onepauny Hag BEKTOpaMu; NPOEKLUUS Bek-
TOpa Ha OCb; pasfioXeHWe BekTopa MO opTaM KOOpAMHATHBLIX
ocell; Mogyrnb BeKTOpa; OeNCTBUS Hag BeKTopamu, 3aaHHbIMU
npoekumsamun. CkansipHoe Npou3BefeHne BEKTOPOB M €ro CBOW-
CTBa: onpefenieHne ckanspHoro NpousBeaeHus; CBOWCTBA CKa-
NSAPHOrO NPOU3BEAEHUS; BbIpaXXeHWe CKansipHOro npousseje-
HUS Yepes koopauHaTbl. BekTopHoe npovsBeaeHne BEKTOPOB U
€ero CBOWCTBa: Bblpa)XeHME BEKTOPHOrO Mpou3BeaeHust Yepes
KoopauHatbl. CMellaHHoe Mpou3BeneHne BEKTOPOB: CBOWCTBA
CMEeLLaHHOrO MPOM3BEAEHUs; BblpaXXeHNe CMeLLaHHOro Mnpouns-
Be[eHUs Yepes KoopanHaThI.

1.3

AHanuTtnyeckas reomMeTpuma Ha
MIOCKOCTW.

CunctemMa KoopauHaT Ha MIOCKOCTU: OCHOBHbIE MPUIMOXEHUS Me-
TOAA KOOpPAMHAT Ha MMOCKOCTU; Npeobpa3oBaHMe CUCTEMbI KO-
opaunHaT. JIMHUM Ha NNOCKOCTW: OCHOBHbIE MOHATUS; ypaBHEHME
NpsiMON Ha MNOCKOCTW. JIMHUM BTOPOro nopsigka Ha MiocKOoCTU:
OCHOBHbIE MOHSATUSA; OKPYKHOCTb; annunc; runepbona; napabo-
na; obLiee ypaBHEHWE NIMHWUIA BTOPOro nopsigka.

1.4

BBegeHuve B aHanua.

[lencTBuTENbHBbIE 4YMCMA: MHOXECTBA, MHOXECTBO [OEeWCTBU-
TenbHbIX YUCEN; YUCIOBbIE MPOMEXYTKM; OKPECTHOCTb TOYKM.
PyHKUNA: NOHATUE DYHKUMM; rpadouk doyHKLMKM; cnocobbl 3aga-
HUs1 cpyHKUMA; obpaTHast (pyHKUWS; OCHOBHbIE 3MIEMEHTapHbIE
dyHKUMKM 1 ux rpacukn. NocnepoBaTenbHOCTU: YMucnoBas no-
crnefoBaTenbHOCTb; MNpefen 4YMCrioBor MOCNeAoBaTENbHOCTY;
GecKkoHeYHO Marnble U GeckoHe4yHo Gonblune BENUYUHBI; npe-
OenbHbIN Nepexoq B HepaBeHCTBax; Npeaen MOHOTOHHOW orpa-
HUWYEHHOW nocnegoBaTenbHOCTU; Yucno e. lNpegen dyHKUMK:
npegen yHKUUM B TOYKE; OOAHOCTOPOHHME Npenenbl; npegen
YHKUUKN NpU X—>00; OCHOBHbIE TEOPEMbl O npefenax; 3ameya-
TenbHble npefensl. HenpepbiBHOCTE OYHKLUNA: HEMPEPLIBHOCTL
YHKUUKN B TOYKE; HENPEPBLIBHOCTb OYHKUUN B MHTEPBAre u Ha
OTpe3Ke; TOYKN pa3pbiBa U UX Knaccudurkaunsi; HeNpepbIBHOCTb
aneMeHTapHbIX PYHKLUWIA; CBOUCTBA (PYHKLMIA, HEMPEPbLIBHbLIX Ha
oTpeske. MpousBogHas yHKUMN: 3a0aun, NPUBOASLLNE K MOHS-
TUIO NPOUN3BOAHON; onpedeneHne NPouM3BO4HOW; €€ MexaHu4de-
CKMN M reoMeTpu4ecKkMn CMbICN; YpaBHEHUE KacaTernbHOW U




HOpMarnu K KpMBOW; CBSA3b MEXAY HenpepbiBHOCTbIO U Audde-
pPEHLMPYEMOCTbIO (PYHKUUWN; MPOU3BOAHAA CYMMbl, Pa3HOCTH,
Npon3BeAeHNst N YaCTHOTO (PYHKUUW; NPOM3BOAHAS CITOXHOW U
0o6paTHON (OYHKLMKW; NMPOWU3BOAHbLIE OCHOBHbBIX 3fIEMEHTapHbIX
dyHKkunn. OuddepeHuman dyHKUMK: NoHATME audydepeHuma-
na dyHKUMK; reoMeTpudeckuin cmbicn andpdpepeHumana yHk-
L1n; OCHOBHble TeopeMbl 0 anddepeHumnanax. NccnegosaHue
YHKUUA NpyU NOMOLLM NPOU3BOAHbLIX: TeopeMbl 0 AnddepeH-
LUMpyeMbiX PYHKUUSIX; BO3pacTaHme n yobiBaHue (pyHKLMIA; Mak-
CUMYM U MUHUMYM DYHKUMI; Hanbonbllee N HavMeHbLUee 3Ha-
YeHUs PYHKUUU Ha oTpeske; BbINYKNOCTb rpadmka yHKUMK;
TOYKM nepermba; acumnToThl rpaduka yHkuMm; obuwas cxema
uccnenoBaHMsa  (yHKUMM M nocTpoeHus rpaduka. dopmyna
Teunnopa: opmyna Tennopa ana mMHorouvneHa; gopmyna Ten-
nopa gnsa NponsBONbHON (PYHKLNN,

1.5

KomnnekcHble vncna.

MoHaTne un npencrtaBneHna KOMMJEKCHbIX 4YMCeENl. OCHOBHbIE
NOHATUA; reomeTpun4eckoe V|306pa>+<eHV|e KOMMJIEKCHbIX 4YUCerT;
CbOprI 3anMcm KOMMMEKCHbIX Yncen. [encTBna Hag KoMmnekc-
HbIMMN 4YNCnamMun:. CJIOXKXEeHUe KOMMJIEKCHbIX 4ucen; BblHUTaHUE
KOMMNJIEKCHbIX 4YncCen; YMHOXEeHMe KOMIMJIEKCHbIX 4Yucen; nere-
HUEe KOMMIEKCHbIX Yucen, nasnevyeHue KOpHeVI M3 KOMMNMEKCHbIX
qyuycern.

2.

npaKTVI‘-IeCKVIe 3aHATUA

2.1

OnemMeHTbl NWHenHown anreob-

pbl.

Pabota ¢ matpuuamu. Beluncnenue onpegenutenen. Haxox-
AeHne obpaTHOM MaTpuubl, paHra MaTpuubl. PeweHne cuctem
NVHENHbIX YpaBHEHMI C NoMoLLbio bopmyn Kpamepa, meTogom
ayca un 1.4.

2.2

OnemeHTbl BEKTOpHOWM anreb-
pbl.

BekTopbl: NMHeNHbIE onepauuy Hag BEKTOPaMU; NPOEKLMUS BEK-
TOopa Ha OCb; pasroXeHWe BEKTOpa MO opTaM KOOPAMHaTHbIX
ocel; Moaynb BeKTopa; AEWCTBUSI Haj, BEKTOpamu, 3adaHHbIMM
npoekuusimu. HaxoxaeHue cKanspHOro npov3BefeHUsl BEKTO-
poB, BblpaXeHWe CKansipHOro Npou3BeAEeHUst Yepe3 KoopAuHa-
Tbl. BblpaXxeHne BEKTOPHOro NPOM3BEAEHUsST Yepe3 KOOPAMHATDI.
BblpaxkeHne cMeLlaHHOro Npou3BeAeHNs Yepes KoopAuHATHI.

2.3

AHanuTtnyeckas reomMeTpua Ha
NIOCKOCTW.

JIVHMM Ha NNOCKOCTU: OCHOBHbIE MOHATUSA; YPaBHEHME MPSAMOW
Ha NMOCKOCTU. JlnHnKM BTOPOro nopsanka Ha niocCKOCTU. OCHOB-
Hble MOHATUS; OKPYKHOCTb; annunc; runepbona; napabona; 06-
LLiee ypaBHEeHWe NHUIA BTOPOro nopsiaka.

2.4

BeBegeHuve B aHanua.

[lencTBuTenbHblIE 4YMCMAa: MHOXECTBA, MHOXECTBO [OEeWCTBU-
TenbHbIX YUCEeN; YUCAOBbLIE MPOMEXYTKU; OKPECTHOCTb TOYKMU.
PyHKUNA: NOHATUE DYHKUMM; rpadouk doyHKLMKM; cnocobbl 3aga-
HUs1 cpyHKUMA; obpaTHast PyHKUUSI; OCHOBHbIE 3fIEMEHTapHbIE
dyHKUMKM 1 ux rpacukn. NocnepoBaTenbHOCTU: YMucnoBas no-
crnefoBaTesnibHOCTb; MNpegen 4YMCrioBor MOCNeaoBaTeNbHOCTY;
GeckoHeYHO Marnble U GeckoHe4yHo Oonblune BeNUYUHbI. [pe-
aen dyHkuun: npegen yHKUUN B TOYKE; OOHOCTOPOHHUE npe-
Aenbl; npegen yHKUMM NpU X—o0; OCHOBHbIE TEOpeMbl O Mnpe-
Jenax; 3ameuvaTtenbHble npegensl. HenpepbiBHOCTb (OYHKLWIA:
HEeNpPepbIBHOCTb PYHKLUUN B TOYKE; HEMPEPBLIBHOCTb (DYHKLMK B
MHTepBare n Ha oTpe3ke; TOYKU paspbiBa U UX Knaccudukaums;
HenpepbIBHOCTb 3NemMeHTapHbIX PyHKUMI. ponssoaHas yHK-
umun. OudbdepeHumnan dyHkuun. MiccneposaHve yHKUMIA Mpuy
NMOMOLLM MPOU3BOAHLIX: BO3pacTaHne U ybbiBaHWe QYHKLMIN;
MaKCMMYM U MUHUMYM (DYHKUMIA;, Hanbonbllee N HanMeHbLuee
3Ha4YeHMsa PYHKUUKN Ha OTpe3sKe; BbIMYKMNOCTb rpaduka yHKUMM;
TO4YkM nepernba; acuMnToThl rpadmka yHKUMKM; oblwas cxema
uccnenoBaHMa YHKUMM U NOCTpoeHusa rpaduka. dopmyna
Tennopa.

2.5

KomnnekcHble vncna.

[enctema Hag KOMMNEKCHbBIMU YMCNaMU: CROXEHWe KOMMIeKc-
HbIX 4Yncen; BblYNTaHME KOMMJIEKCHbIX 4Yucen; yMHOXeHune KoM-
NNEeKCHbIX 4Yuncen, geneHme KOMMIEKCHbIX 4ucern, usBrie4vyeHune




| | KOpHel M3 KOMMEKCHbIX Yncen.

13.2. Tembl (pasaenbl) AUCUUNIIUHBbI U BUAbI 3aHATUNA

Bugpl 3aHaTUR (4acoB)
Ne | HanmeHoBaHue pasgena oYYy m———
n/n AncUMNnHBLI Jlekuun | MpakTuyeckme | JlabopaTopHbie pa6ota Bcero
AnemMeHThI JTINHEeNHON
1 anre6pbl 10 10 0 20 40
> OnemMeHThI BEKTOPHOW 10 10 0 20 40
anrebpsbl
3 AHanuTunyeckasa reomert- 10 10 0 20 40
pus Ha NNTIOCKOCTH
4 | BBegeHue B aHanu3 32 32 0 28 92
5 | KomnnekcHble yucna 10 10 0 20 40
6 | Ok3ameH 36
Wroro: [ 72 | 72 | 0 | 108 288

14. MeTogn4yeckne ykasaHusa Ans o6y4arowmxcsi N0 0CBOEHUIO ANCLUNIUHbI

Mpuctynasa K M3yvyeHnto y4ebHon ANCUMNANHLI, Npexae Bcero oby4varomecss OOMKHbI
03HaKOMUTBLCA C y4ebHOM MporpaMMon AUCUMMMANHBI. 3HAHWE OCHOBHBLIX MOMOXEHWUHN,
OTpaXKeHHbIX B paboyen nporpamme OUCUUNIIMHBLI, NOMOXET 00y4YaloLMMCs OPUEHTU-
poBaTbCA B U3y4aeMOM Kypce, OCO3HaBaTb MECTO M POoflb U3y4aeMoW OUCLMNIUHBI B
noarotoeke Gyayuiero negarora, CTPOUTb CBOK paboTy B COOTBETCTBUM C TpeboBaHMU-
SIMK, 3a5N0XXEHHbIMWU B NporpaMmme.

OcCHOBHbIMM dOpMaMM KOHTaKTHOM paboTbl MO ANCUMMINHE ABNAIOTCS NEKUUN N Npak-
TUYECKNE 3aHATUSA, NnoceLeHmne KOTopbIX 0bs3aTenbHO AN CTy4eHTOoB.

B xooe NEeKUMOHHbIX 3aHATUI HEODXOOMMO KPUTUYECKM OCMbICNIMBaATbL Npeasiaraemblii
MaTtepuarn, 3afaBaTb BOMPOCblI KakK YTOYHAKOLWEro xapakrtepa, nomorarwume YACHUTb
OTAENbHbIE U3NaraemMble MONOXEHWs, Tak U BONPOCHI NPOAYKTMBHOIO TUNa, HanpaseHx-
Hble Ha pacwmpeHune n yrnybneHve ceegeHun no n3y4aemMom Teme, Ha BbiSIBNieHME He-
AO0CTaTO4YHO OCBELLIEHHbBIX BOMPOCOB, Crabbix MECT B apryMeHTauum 1 T.10.

Ha npakTnyecknx 3aHATUAX HeOBXOAMMO aKTMBHO ydacTBOBaTb B pelUeHun npegnara-
€MbIX 3aay, HauyMHas yXxe C aTana aHanusa ycroBus 1 noucka nyten pewenus. Cty-
AEHTY, BbI3BAHHOMY ANSA pelleHus 3agdaym K gocke, crnegyet nogpobHO KOMMEHTUPO-
BaTb XOA4 PELLUEHMs 3adayn, a CTanbHblM CTyAeHTaM — BbINOMHATbL OCHOBHbIE 3Tanbl
peLleHnsa nNpeasIoXXeHHON 3a4a4n CaMOCTOATESNIbHO, HO MPY 3TOM KOHTPOSNIMPYS X0 pe-
LLUEeHMA Ha JOocCKe.

[Ana 4OCTUXEHNA NNaHupyembiX pe3ynbTaToB 00y4eHNa NCNonb3yTCS MHTEPAKTUBHbIE
nekuun, rpynnoBbIe ANCKYCCUMN.

[ns ycnewHoro ocBOeHUs AUCUMMINHBI XXenaTenbHO BbIMNOMNHATL UHAMBUAYAMNbHbIE 3a-
AaHus, caaBaTb KOMNMOKBUYMbI, FOTOBUTb AOKNaabl U pedeparsbi.

Mpyn noAroToBKe K MPOMEXYTOYHOM aTTecTauun HeobxoauMo NOBTOPUTL MPOMAEHHbLIN
mMartepuan B COOTBETCTBMM C y4eOHOWM NporpaMmmon, NPUMEPHbIM NePeYHEM BOMPOCOB,
BbIHOCSLLMXCA Ha 3K3aMeH. PekoMeHayeTcs MCcnosib3oBaTb KOHCMNEKTbI NEKUNA U NCTOY-
HUKWN, NepeyvncrneHHble B CNNCKe NnUTepaTypbl B paboyen nporpamme OMCUMMAWHBI, a
TaKKe pecypcbl ANEKTPOHHO-BMONMOTEYHbIX cuctemM. Heobxogumo obpaTtutb ocoboe
BHUMaHME Ha TeMbl Y4YE€OHbIX 3aHATMWA, MPOMYLUEHHbIX MO pas3HbiM npudnHam. [pwu
HEeoBXO0OUMOCTM MOXHO 00paTUTBLCA 3a KOHCyNbTauMen U MeTOANYECKON MOMOLLLIO K
npenogasaTernto.




15. NepeyeHb OCHOBHOM U AONOSTHUTENBLHON NUTEpPaTypbl, PeCYPCOB UHTEPHET,
HeoO6XxoaUMbIX AN OCBOHUSA AUCLIMMNIINHBI

a) OCHOBHas nuTeparypa:

rr:;gn McTouHuk

1 Oemuposny B. IN., KygpsBuee B.A. KpaTkuii kypc BbiClie MateMaTtuku: y4eb. noc. ans By3OB.-
M.: Actpenb, 2008.

5 MucbmeHHbin O. T. KoHCRekT nekumin No BbICLLIEN MaTemaTuke: NosHbIM Kypc.- 9-e u3a.- M.: An-
puc-lpecc, 2009.

3 MucbmenHbin [. T. KoHcnekT nekumin no BbiClIe maTemaTtuke: B 2-x.-4.1-2: - M.: Anpuc-lpecc,
2008.

©0) gononHUTenbHasa nuteparypa:

Ne

/n McTouHuk

4 BbaepuH W. U., MaTpocos B.J1. Beicluas matemaTuka: y4eb. ons By3oB.- M.: Akagemus, 2008.

5 BaepwuH . N., MaTtpocos B.J1. Beicluaa matematuka: y4eb. ans By3oB.- M.: Bnagoc, 2002.

6 Hanko M. E. n gp. Beicluas matemaTtuka B yrpaxXHeHUsX 1 3agadax: B 2-x 4.: yd4eb. noc. ons By-
30B.- M.: OHUKC 21 Bek; Mup n O6pasoaHue, 2005.

7 MupoHeHko E. C. Beiclias matemaTtuka: MeToamyeckne ykaszaHusi U KOHTPOMbHbIE 3a4aHus Ans
CTya.- 3a04H.: - M.: Beiclwas wkona, 2000

B) MHOPMALIMOHHBIE 3NEKTPOHHO-0BpasoBaTenbHble pecypchbl:

Ne

NcTouHnk
n/n

Kyopssues J1. 1. Kpatkui kypc matemaTnyeckoro aHanmsa: y4ebHuk. B 2 1. T. 2. QudpdepeHumn-
8 anbHoe W MHTerpanbHoe UcHMCreHns YHKLMIN MHOrMX NepeMeHHbIX. [apMOHUYecknin aHanms. -
M.: ®wusmatnut, 2010. — URL: http:/biblioclub.ru/index.php?page=book_view_red&book_id
=82818. (11.07.2018)

Kyopsieues J1.[. KpaTkuii kypc MaTeMaTudeckoro aHanmaa : y4ebHuk. B 2 1. T. 1. QudpdepeHuu-
9 anbHOe W WHTerpanbHoe ucuyucrneHus YHKUUW OOHOW nepeMeHHon. Pagbl. - M.: dusmatnur,
2009. — URL.: http://biblioclub.ru/index.php?page=book_view_red&book_id=82814. (11.07.2018)

Auweynosa A. C., KapHagyn O. C., CabnuHckuii A. W. Bbicluas MmaTemaTtuka: NMHenHas anrebpa u
10 | aHanuTnyeckas reomeTpusa: koHcnekT nekumn. - Keml'YKWU, 2011. — URL: http://biblioclub.ru/
index.php?page=book_red&id=227693&sr=1. (11.07.2018)

lNycak A. A. , BpuunkoBa E. A. OcHoBbI BbiCcLLEN MaTemMaTuku: Nocobue ans CTyaeHTOB BY30B. -
11 | TetpaCuctemc, 2012. — URL: http://biblioclub.ru/index.php?page=book_red&id=111939&sr=1.
(11.07.2018)

KysHeuoBa T. A. Bbicwasa maTtemaTuka. - M.: duamatnut, 2009. — URL: http://biblioclub.ru/

12 | index.php?page=book_red&id=68379&sr=1. (11.07.2018)

16. MNepeyeHb y4yebOHO-MeTOAMYECKOrO obecneyvyeHUss ANsi CaMOCTOATENbHOW pa-
0O0ThbI

Ne n/n MNCTOYHMK

1 MeToguyeckne matepumarnsl Mo AUCUMUMNNHE

Makapos E. B. , JlyHry K. H. Beicluas matematuka. PykoBogcTBO K peLleHunio 3agad: y4ebHoe
2 nocobue, Y. 1. - M.: dusmatnut, 2013. — URL: http://biblioclub.ru/index.php?page=book_red&id
=275606&sr=1. (11.07.2018)

Nynry, K.H. Beicwasa matemaTnka: pykOBOACTBO K peLleHuto 3agad : yuebHoe nocobue /
3 K.H. Nynry, E.B. Makapos. - 3-e u3g., nepepab. - Mocksa : ®dusmatnut, 2013. -4.1.-217 c. -
URL.: http://biblioclub.ru/index.php?page=book&id=275606 (11.07.2018)

17. UHcpopmaLMOHHBbIE TeXHOSOrMn, UCnonb3yeMble ANA peanusauum y4yebHom
OUCLUMNIINHBI, BKNKOYasa NporpaMmmMHoe obecneyeHme, MH(pOPMaLMOHHO-
cnpaBoOYHble CUCTEMbI U Npod)ecCUOoHarnbHble 6a3bl AaHHbIX

nporpamMmmHoe ob6ecneyeHue:

—Win10 (unun Win7), OfficeProPlus 2010

—6paysepbl: Yandex, Google, Opera, Mozilla Firefox, Explorer

—STDU Viewer version 1.6.2.0

-7-Zip



http://biblioclub.ru/index.php?page=book&id=275606

—GIMP GNU Image Manipulation Program

—Paint.NET
—Tux Paint

—Adobe Flash Player
MH(OPMaLIMOHHO-CNPaBO4YHbIe CUCTEMbI U NMpodeccuoHarnbHble 6a3bl AAHHbIX:

—Jlekumn Beaywmx npenogasatenen By3oB Poccunm B cBobogHom goctyne —
https://www.lektorium.tv/

—OneKTpoHHO-6MbnnoTeyHasa cucrtema

http://biblioclub.ru/

18. MaTepmanbHO-TEXHUYECKOEe obecneyeHune AUCLUNIUHDBI:

«YHuBepcuteTckaas ©6ubnuoteka online» —

MynbTumeaminHoe obopyaoBaHue (MPOEKTOP, HOYTOYK UK CTalLMOHaPHbIA KOMMLIOTED,

3KpaH).

19. PoHA OLLeHOYHbIX CPEeACTB:

19.1 NepeyeHb KOMNETEHLUMA C yKazaHUeM 3TanoB (pOpMMPOBaHUA U NNaHUPYeMbIX pe-
3yNnbTaToB O0Yy4YeHuns

Koa v copepxaxue
KomneTeHuun (Mnu
ee yacTu)

MnaHupyemble pe3ynbTaTbl 00y4eHNs
(nokasatenu QOCTUXEHMS 3aaHHOro
YPOBHS1 OCBOEHWSI KOMMETEHLMN NOCpea-
CTBOM DOPMMPOBAHUS 3HAHWUIA, YMEHWIA,
HaBbIKOB)

Otanbl hopmMupoBa-
HUS1 KOMMETEeHLUUN
(pasgensbl (TeMbl)
AVCUMNIMHBI Unu

MOAYNS U UX
HaVMeHOBaHWeE)

OueHo4Hble maTe-
pwanbl ans npoee-
OEeHNs TeKyLLero
KOHTpoOns ycrnea-
€MOCTU, NPOMEXY-
TOYHOW aTTecTa-
ummn obyyaroLmxcs

MK-1: roToBHOCTb
peanv3oBbIBaTb
obpaszoBaTerbHble
nporpaMmebl No
y4ebHbIM Npegme-
Tam B COOTBETCTBUM
¢ TpeboBaHusaMHU
obpasoBaTenbHbIX
cTaHgapToB

3HaTb: (MMeTb npeacTaBneHne):
— CBSI3b TEOPETMYECKUX OCHOB U TEXHOIO-
rMYecKUx NPMEMOB y4E€OHOW ANCLMMINHBI
«MaTtemaTtuka» c cogepxaHuem npeno-
AaBaeMblX y4ebHbIX NpeaMeToB;

OnemMeHTbl NHen-
How anrebpbl. One-
MEHTbI BEKTOPHOM
anrebpbl. AHanuTn-
Yyeckas reomeTpus
Ha nnockocTu. Bee-
OeHne B aHanms.
KomnnekcHble ymnc-
na

WHavBuayanbeHble
3agaHnsa, goknagbl,
pedepartsbl, KOH-
TpornbHble paboTbl

YmeTb:

— CTaBWTb MO3HaBaTeNlbHble Uenu y4eob-
HOW OEeATENbHOCTY;

— OCYLLECTBNATb CAMOKOHTPOSb 1 CaMo-
OLLEHKY CBOUX YYEOHbIX JOCTUKEHUN;

3nemeHTbl NUHen-

How anrebpbl. One-
MEHTbI BEKTOPHOW

anrebpbl. AHanuTn-
yeckasi reomeTpus

Ha nnockocTu. Bee-
JeHne B aHanus.
KomnnekcHble Ync-

na

NHavBmayanbHble
3agaHus, goknagel,
pedepaTsl, KOH-
TpoOnbHble paboThl

MmeTb HaBbIKK:

- obLenonb3oBaTenbCKon
KOMMETEHTHOCTH;

— BnageHust npogeccmoHanbHbIM UH-
CTPpyMeHTapueM, No3BoNALLMM peanu-
30BbIBaThb y4ebHbIE MPOrpaMmMbl B COOT-
BETCTBMM C TpeboBaHMsiMn obpa3oBa-
TenbHbIX CTaHAApPTOB;

NKT-

3nemMeHTbl NUHen-

How anrebpbl. dne-
MEHTbl BEKTOPHOMN

anre6pbl. AHaNUTK-
yeckasi reomeTpus

Ha nnockocTun. Bee-
JeHue B aHanms.
KomnnekcHbie Ync-

na

NuouBnayanbHble
3aaHus, goknagpl,
pedepaTbl, KOH-
TPOnbHble paboThbl

I'Ipome)KyTquaﬂ aTTecTauuna — 3K3aMeH

KM

19.2 OnucaHue KpUTEepMeB U LIKanbl OLEHUBaHUA KOMNEeTEeHUUNA (pe3ynbTaTtoB 00y4YeHus)
NPV NPOMEXYTOYHOW aTTecTauum

[ns oueHVBaHWsA pesynbTaToB 0OyYeHUs Ha 3k3ameHe ucnonb3yeTcst 4-6annbHas wana: «oT-
FIMYHOY, «XOPOLLOY, «YAOBNETBOPUTENIBHOY, KHEYAOBNETBOPUTENBHOY.



http://www.lektorium.tv/
https://www.lektorium.tv/
http://biblioclub.ru/

CooTHoLLEeHME NokasaTenen, KpUTEPUEB U LUKarbl OLeHMBaHNS pe3ynbTaToB 0byyYeHus.

YpoBeHb
cchopmmpo-
BaHHOCTM
KOMMEeTEeHUnn

KpuTepum oueHuBaHnsa KomneTeHumm LLikana oueHok

CmydeHm 3Haem c8s3b MeopemuYecKUX OCHO8 U MeXHosoau4deckux | [loebileHHbIl Omnu4Ho
npuémoe yd4ebHol AucuyunnuHbl «Mamemamuka» ¢ codepxaHuem yPOBEHb
npernodasaembix y4ebHbix npedmemos; c80600HO OpUeHMUpPyemcsi 8
meopemuyeckoM Mamepuarsne; yMeem Uu3foxumb U KOPPEKMHO oue-
HUMb pasnuyHble nodxo0bl K u3flazaeMoMy Mamepuary, criocobeH
cohopmynuposames U 0okazamb COGCMBEHHYIO MOYKY 3peHusl; obHa-
pyxueaem cg80600HOe eriadeHue MOHAMUUHbIM arrnapamom; deMoH-
cmpupyem 20moeHOCMb [PUMEHSIMb Meopemuyeckue 3HaHusl 8
npakmu4yeckol dessmenibHOCMU U OC80eHUe rokasamernel ¢hopmupy-
eMbIX KoMmriemeHyud.

CmydeHm xopowo opueHmupyemcsi 8 meopemu4yeckom mamepuarne; | basoenbil ypo- Xopouwio
umeem ripedcmasrieHue 06 OCHO8HbIX Modxodax K usfazaeMomy ma- 8€Hb
mepuarly; 3Haem ornpedesieHUsI OCHOBHbIX MeopPemuYeCcKUX MoOHAMuUU
usnazaemoli membl, 8 OCHOBHOM OeMOHCMpPUPyem 20mMo8HOCMb Mpu-
MEeHsImb meopemuyeckue 3HaHUs 8 npakmu4eckol 0essmesribHoCmu.

CmydeHm Moxem opueHmuposambCsi 8 meopemudyeckom mamepua- | [lopozoesili Ydoenemeopu-
ne; 8 uesiom umeem ripedcmassieHue 06 OCHOBHbIX MOHAMUSIX U3/a- YPOBEHb meribHo
2aemMoli memMbl, YacmuyHo OeMOHCMPUPyem 20Mmo8HOCMb pUMe-
HSIMb MeopemuyecKue 3HaHus 8 rpakmu4eckol dessimesibHOCMU.

CmydeHm He opueHmMuUpyemcsi 8 meopemuy4eckoM Mmamepuarsne; He - Heydosnemsopu-
cghopmuposaHo npedcmasneHue 06 OCHOBHbIX MOHAMUSX U3nazae- meribHo
Mol membl, He deMOHCmMpUpPyem 20MmMO8HOCMb MPUMEHSMb meope-
mudeckue 3HaHUSsl 8 Mpakmu4eckol O0esimeslbHOCMU U OC80eHue [1o-
Kkaszamesel ¢hopMupyeMbIX KOMIemeHyud.

19.3. TunoBble KOHTPONbHbIE 3aJaHUA UIN UHbIe MaTepuanbl, Heo6xoauMble ANA OLEeH-
KA 3HaHUW, YMEHUH, HaBbIKOB U (MNKU) onbiTa OeATEeNIbHOCTU, XapaKTepu3syllLlme 3Tanbl
¢hopMmupoBaHMA KOMNETEHUUN B NpoLecce 0CBOEHNA ob6pa3oBaTenibHOW NporpaMmmbl

19.3.1 NepeyeHb BONPOCOB K 3K3aMeHY:

Onpegenutenu (ocHOBHblE NOHATUA). CBOMCTBa onpegenvTenen.

MaTtpuubl (OCHOBHLIE NOHATUS). OenctBus Hag maTpuuamu. ObpaTHas maTtpuua. Pawr
MaTpuLbl.

3 CucTeMbl NMHENHbIX ypaBHEHUIN (OCHOBHbIE MOHATUS).

4 PelleHne HEBLIPOXAEHHBIX NMUHENHbIX cucTemM. Popmynbl Kpamepa.

5. PeuwleHne cuctem nuHenHbIx ypaBHeHun. Teopema KpoHekepa-Kanennw.

6. PelleHne cuctem nNuHenHbIX ypaBsHeHM meTogom [aycca.
7

8

9

N —

CucteMbl NMMHENHBIX OOHOPOLHbLIX YPaBHEHWIA.
BekTopbl 1 NUHElHbIe onepaumm Hag HAMK. [1poeKkumMa BEKTopa Ha OCb.
. PasnoxeHue BekTopa no optam KoopauHaTHbIX ocer. Moaynb BekTopa.

10. [HewncTteusa Hag BeKTOpaMu, 3agaHHbIMU NPOEKLNAMMU.

11. CkanapHoe npoussedeHne BEKTOPOB U ero CBONCTRA.

12. BekTopHOe npou3BegeHne BEKTOPOB M €ro CBOMCTBA.

13. CwmelwaHHOe npousBeneHne BEKTOPOB, Er0 reOMEeTPUYECKUIN CMbICI U CBONCTBA.

14. Cuctema KoopauHaT Ha NNOCKOCTU

15.  OcHoBHble 3a4a4n Ha MeTo KoopauHaT (Ha MoCKOCTH).

16. [MpeoGpasoBaHue cucTemMbl KOOPAMHAT.

17.  JIMHUM Ha NNOCKOCTU: OCHOBHbIE NMOHATUS; YpaBHEHME MPSMON Ha MIOCKOCTH.

18. JIvHuMM BTOPOro nopsigka Ha NIIOCKOCTN: OCHOBHbIE MOHSATUS; OKPY>KHOCTL; 3MUMC; rmnep-
6ona; napabona; obLiee ypaBHEHNE NMHMI BTOPOro nopsiaka.

19. [encrteutenbHble 4ncna: MHOXECTBA, MHOXECTBO AEWCTBUTENbHbIX YUCES; YMCIOBbIE
NPOMEXYTKN; OKPECTHOCTb TOYKN.




20.
21.
22.

23.
24.

25.

26.

27.

28.

29.

30.

31.

32.

DYHKUMA: NoHATME YHKUMK; rpaduK dOYHKLMMK; CNocobbl 3agaHusa dyHKuuK; obpaTtHas
OYHKUMS; OCHOBHbIE aNieMeHTapHble (OYHKLMU N X rpadmkn.

MocnepoBaTensbHOCTU: YMcnoBasa MnocreaoBaTenbHOCTb; Npeaen YMCroBon nocnefoBa-
TENbHOCTW.

BeckoHe4HO Mmarnble n 6eckoHevHO Bonblune BENWYUHbLI; NpeaernbHbI Nepexod B Hepa-
BEHCTBaXx.

Mpenen MOHOTOHHOM OrpaHMYeHHON NocreaoBaTensHOCTH; YACIO €.

Mpenen yHKUUK: npeaen oyHKUMMN B TOYKE; OOHOCTOPOHHME Npeaensl; npeaen gyHKLnm
MPU X—00; OCHOBHbIE TEOPEMbI O Npeenax; 3amevaTernbHble npeaensi.

HenpepbIBHOCTb (PYHKLMIA: HENPEPBIBHOCTL (PYHKUMN B TOYKE; HEMPEPLIBHOCTL (OYHKLINK
B MHTepBarne u Ha OTpeske; TOYKM paspbiBa U UX Knaccugukaung; HenpepbiBHOCTL ane-
MeHTapHbIX PYHKLUMIA; CBOMCTBA (PYHKUMIN, HEMPEPBIBHLIX HA OTPE3Ke.

lMpounsBoaHas yHKUMW: 3a4aun, NpuMBOAdALLME K MOHATUIO MPOM3BOAHOW; onpedeneHuve
NPON3BOAHOWN; €e MEeXaHUYECKUA U reOMEeTPUYECKNA CMbICST; YpaBHEHME KacaTeNbHOW U
HOpMarnu K KpUBOW; CBA3b MeXAY HENPEPbIBHOCTLIO U AMddepeHUMpYEeMOCTbiO YHKLUN.
lMponssogHas CyMMbl, PasHOCTWU, MPOU3BEOEHUS U YaCTHOro YHKLMU; NpousBoaHas
CINOXHOW 1 00paTHOM OYHKLUMU; MPOMU3BOLHLIE OCHOBHbIX 3f1IEMEHTaPHbLIX YHKLMNA.
OunddepeHunan yHkumn: noHaTue auddepeHumnana yHKLNN; reoMeTpUYeCcKUin CMbICH
anddepeHunana dyHKUUKW,; OCHOBHbIE TeopeMbl 0 anddepeHLmanax.

WccnepoBaHue yHKUMIA Npy NOMOLLUM NPOM3BOAHbLIX: TEOPEMbI 0 AnddepeHUnpyeEMbIX
dYHKUMSIX; Bo3pacTaHMe U YyObiBaHME YHKUMA; MakCUMyM W MUHUMYM QYHKUNRA;
Hanbornbllee M HauMmeHbluee 3HavyeHus (PYHKUUMWM Ha OTpes3Ke; BbINYKNOCTb rpaduka
YHKUMK; TOYKM nepernba; acMMmnToTbl rpadmnka yHKUMK; obasa cxema uccnegoBaHus
OYHKUMM 1 NOCTPOEHNSA rpadomka.

dopmyna Tewnnopa: dopmyna Tennopa gns MHorovneHa; oopmyna Tennopa ons npous-
BOMbHOWN (PYHKLMMN.

lMoHATHe n npencTaBneHNss KOMMMEKCHbIX YMCEer: OCHOBHbIE MOHATUS; reoMeTpuyecKkoe
n3o0paxeHne KOMMMAEKCHbIX Ymcen; opMbl 3anmMcy KOMMEKCHbIX Yncern.

[denctBua Hag KOMMIEKCHBIMUA YUCIIaMW: CIOXEHUE KOMMMEKCHbIX 4Yucen; BblMTaHue
KOMMMEKCHbIX YMCEerl; YMHOXEHWEe KOMMMEKCHbIX Yncern; AefNeHne KOMMMEKCHbIX Yucert,
N3BreYeHne KOpHen U3 KOMMMEKCHbIX Yncen.

19.3.2 NMpumMepHbIN NepevyeHb MHAMBUAYaNbHbIX 3aAaHUN

Tema «dnemMeHTbI NIMHENHON anredopbI»

HanTtn:
a)A*B'+C, 6)A™*C "'+ D? ¢)D'+ C*B™, n)C*+A*D", p)A"*B™*C"
5 -1 -1 6 —2 -l 301 -1 7T 4 =2
Ao 4 B s a2 2 alPrl2 s
0 -1 4 1 2 4 2 1 4 0 0 9

Pewntb cuctemy no popmynam Kpamepa
q 3% +4x - Z2x =9
| 2x—x—xn=10

Monb3ydack meTogoMm Maycca, pelmnTb CUCTEMY YPaBHEHNI
[3x, +dx =21
13x +dx, =8

2x—x—-xn=10

rlOJ'IbSyﬂCb MaTpuU4HbIM METOOOM, PELLNTb CUCTEMY ypaBHeHvuZ



(23, + 32, +x, = 1

o tdr —xn =2

5. PewwuTtb cuctemy ypaBHeHUN

2x, —x, +x;—x, =0,
X, +2x, —2x, +3x, =1,
3x, +x, —x; +2x, =05

6. PewwnTb cucTeMbl ypaBHEHUN:

g.

7. Pewwntb cuctemy ypaBHeHun metogom Kpamepa

3x,+x, —4x,+2x, +x, =0,
2x, —2x, =3x, = Tx, +2x, =0,
x, +11x, +34x, —5x,=0.

X +x, +10x; + x, —x;, =0,

Sx; —x, +8x; —2x, + 2x, =0,
3x, —3x, —12x; —4x, +4x, =0.
2x, —x, +2x, —x, + x, =0,

x, +10x, =3x; —2x, —x, =0,
4x,+19x, —4x, —5x, —x, =0.
12x, —x, +Tx; +11x, —x;, =0,
24x, —2x, +14x, +22x, — 2x, =0,
X +x,+x,—x,+2x,=0.

8x, +x, +x;—x, +2x, =0,

3x, —3x, —2x;, + x, —3x, =0,
Sx, +4x, +3x; —2x, +5x, =0.
2x; +3x, +3x, —3x, —x, =0,
X, +6x, —x;+x, +2x, =0,

x, +16x, —6x; +6x, +7x, =0.
Tx,—14x, +3x; —x, + x, =0,
X —=2x,+x;,=3x, +7x, =0,

S5x, —10x, + x; +5x, —13x, = 0.

X, +2x, +x;=4
3x, —5x, +3x; =1
2x, +Tx, —x; =8
X, +x, +x;=2
3x, +2x, +2x, =1
4x, +3x, +3x; =4
x +x, +x; =1

2%, +x, +x;=2

3x, +2x, +2x, =3

n.

Tx,+2x, —x; —2x, +2x, =0,

X =3x,+x,—x,—x,=0,

2x, +3x, +2x, + x, + x, =0.
6x, —9x, + 21x, —3x, —12x, =0,
—4x, +6x, —14x;, + 2x, +8x, =0,
2x,=3x, +7x; —x, —4x, =0.
Sx; —2x, +9x; —4x, —x; =0,

x, +4x, +2x, +2x, = 5x, =0,
6x, +2x, +11x; —2x, —6x, = 0.
X +2x, +x;+4x, +x, =0,
2x, +x, +3x, +x, = 5x, =0,

x, +3x, = 3x, +6x, —x;, =0.
X +2x,—x,+x,— x5, =0,
X +2x,+2x, —x,+x,=0,
2x, +3x, + x; =0.
X +3x, —x; +12x, —x, =0,
2x, = 2x, + x; —10x, + x, =0,
3x,+x,+2x, =0.
X +2x, +3x,+x, —x;, =0,
2x, —2x, —6x; —4x, + x, =0,

3x,—2x, +3x; +3x, —x;, =0.

2x, +3x, —x;, =6
3x, —2x, +4x, =2
X, +7x, —6x; =1
S5x, +8x, +x; =2
3x, —2x, +6x; =7
2%, +x, —x;=-5
x, —3x, +4x; =1
2x, +6x, —3x, =0

4x, +8x, =2



X +x, +x;=1 2x, = 3x, +x;=-7

2x, +2x, +2x, =3 X, +4x, +2x, =-1
n 3x, +3x, +3x, =4 h. x, —4x, =-5
6x, —2x, +x; =3 - X, —2x, +3x;, =1
X, —3x, =4 —2x, +x, —6x; =1
i X, +3x, +4x, =6 . X, +3x, +4x;, =4
2x, —Tx, +x; =—4 X, =X, +x;=2
3x, +x, —x; =17 2x, —2x, +2x, =4
i X, —x, +3x; =3 m. 3x, —=3x, +3x; =5
X +x, +x; =3, X, =X, +2x;,=2
2%, —x, +x; =2, 2x, —2x, +4x, =4
K. —X, +x,=3x;,=-3 . 3x, —3x, +6x; =3

Tema «3nemeHTbl BeKTOPHOM anrebpbi»

1. Hanucatb pasnoxenue Bektopa X no sektopam >4
x={-247}, x={612-1), *¥={L=44,  x={955.  _ o <o
1. p=1{0.12}, 2 p={130}, 3 P={2L-1h.4 p={4Ll}, 5 ,_ (20,
g =1{L0,1}, g={2-11, ¢={032}, ¢={20-3}, 4=q3-1),
r{—1,2,4}. r{0,—-1,2}. r{l,—-1,1}. r{-1,2,1}. r{0,4,1}.

x={1327}, x={-19-17), x={3-34}, *¥=13-L. 7 4
6. p={510}. 7. p={oLl}, 8. p={10.2}, 9. P={13LO}. 10, p=(-121},

g=1{2-13}, ¢={-=201}, g ={0,L,1}, q=1{-121}, g =1{2,03},

r{1,0,~1}. {3,1,0}. r{2,~1,4}. r{~1,0,2}. r{11,-1}.

x={65-14},  ,_(6_17), x={5150}, x={2-L1L},  ,_q(y5-3),
11. P=14L 42 p={1,-2,0}.13. P=1{105}, 14, P={LLO}, 15 p={102},

g ={0,-3,2}, q={-113}, g=1{-132}, ¢q=1{0,1,-2}, g =110},

H2.1-1}. r{1,0,4}. r0,~L1}. {1,0,3}. r{2,5,-3}.

2. HaifTvt kocuHyc yrna mexay Bektopamn AB AC
A(l,—2,3), A(O’_3’6)’ A(3’3,_1)a A(l,—2,3), A(—4,—20), A(S,S,—l),
1. p0-12)2 B(-12,-3-3),3: B(55-2),4 B(0.-12),9 p(-1-24),8 B(.20),
Cc@3,-4,5). C(-9,-3,-6). c@é4,10). C(3,-4,5). C@3,-2)). C(6,4,-1).

A(-3,-7,-5), AQ2,-4.6), A(0,1,-2), A(3,3,-1), A(2,1,-D), A(-1,-2,D),

7. B0.-1,-2), 8 Bo.-24). 9 B312). 10- Bus-2), 11 B6.-1-4),12- p4-25),
C(2,3,0). C(6,-8,10). C(4,L]). C(4,1)). C(4,2,1). C(-8,-2,2).
A(6,2,-3), A(0,0,4), A2,-8,-1),

13 B(6,3,—2), 14 B(_37_6’1)’ 15 B(4,—6,0),
C(7,3,-3). C(-5,-10,-1). C(-2,-5,-1).

3. Hawtu yron mexay Bektopamm ¢ n b
1. a=(1;1,0)m b=(1;1;1); 2.
4.

(1:0:1) m b =(1:1;1);
=(1;1;1) m b =(1:01);

3. 5=(0;1;1) n b=(1;1;1);

a
a



5. a=(1;1;2) u b =(1;0;1); 6. a=(1:2:0)n b=(1;1;0);
7. a=(1;21)mu b=(1;1;1); 8. a=(21:1)u b=(2;1;1);
9. a=(22;1)un b=(1;1;2); 0. E=(2;2;1)m b =(2:1:1);
1. a=(2;2;1)n b=(1;2;1); 12. a=(2;2;1)n b=(1;1;2);
13. a=(2:22)u b=(1;1;2); 14. a= (222)1413 =(1;2;1);
15. a=(2:2:2)u b=(2;1;1); 16. a=(2;0;2) u b =(2;1;1);
17. a=(2;2;,0)n b=(2;1;1); 18. a=(0;2;2)m b =(1;2;1);
19. a=(0;2;2)u b=(1;1;2); 20. a=(2;0;2) u b =(1;1;1);



Tema «AHanuTnyeckas reomMeTpusa Ha NNIOCKOCTU»

HanucaTtb kaHOHW4YeCKue ypaBHEHUS MPSIMOWN.

2X+y+z2—-2=0,2x-y-3z+6=0.

E: x—3y+22+2:0,x+3y+z+14:0;
c. x—2y+z—4=0,2x+2y—z—8=0;

d. x+y+z—2=0,x—y—2z+2=0;

e. 2x+3y+z+6:0,x—3y—22+3:O;
f 3x+y—z—6=0,3x—y+22=0;

9. x+5y+22+11=0,x—y—z—1=0;

h. 3x+4y—22+1:0,2x—4y+32+4:0;

5x+y—-3z+4=0,x-y+2z+2=0.

X-y—z-2=0,x-2y+z+4=0.

k. 4x+y—32+2=0,2x—y+z—8=’0;

] 3x+3y—22—1:0,2x—3y+z+6:O;
6x—7y—4z—2=0,x+7y—z—5=0;

m.
n 8x-y-3z-1=0x+y+z+10=0.
o, 6x—5y-4z+8=06x+5y+3z+4=0

Tema «BepeHune B aHanu3»

BellecTBeHHbIe Yncna

N O A

©

10.

11.
12.

13.

14.

[laHO 4Ba MHOXECTBa A={23567} u B= {1.2,3,4,5,6,7}

NogMHOXecTBOM MHoOXecTBa B?

Kaknmn gomkHbl 6bITb ABaA KOHEYHBIX MHOXECTBA, YTOObl MeXay HUMU MOXHO 6Gbino ycTa-
HOBUTb B3aMMHO OQHO3Ha4YHOEe COOTBETCTBUE?

HaHbl ABa MHOXecTBa A — MHOXECTBO, COCTOsILLIEee U3 OEeCATU CTyNbeB, U B — MHOXeCTBO,
coctosiwee M3 10 ctyaeHToB. MoXxHO nu ckasatb, 4To A=B? MOXHO N1 yCTaHOBUTL MeXay
3TMMM MHOXECTBaMM B3aMMHO OQHO3Ha4YHOEe COOTBETCTBME?

ObnapaeT Ny CBOMCTBOM MMOTHOCTU MHOXECTBO LienblX Yncen?

. ABngeTca nn MHoXecTBo A

[lokasaTb, YTO YMcno \/g He ABNnAeTCA paunoHallbHbIM.

[lokasaTtb, YTO ypaBHeHVEe x*=2=0 ye pveer paunoHarbHbIX KOPHEWN.

[lokasaTb, YTO cpeaun MONMOXUTENbHbBIX pauuoHarnbHbIX Yucen, KBaapaT KOTopbix 6onblue
ABYX, HET HAUMEHbLLErO.

[lokasaTtb, YTO MHOXECTBO, OrpaHUYEHHOE CHU3Y, UMEET TOYHYIO HWXKHIOK rpaHb.

[okasaTtb, 4To Ymcno 0 ABngeTCAa TOYHON HUXKHEWN rpaHMLEN MHOXECTBA BCEX NOMOXUTENb-
HbIX NpaBubHbIX Apoben.

Onpepenutb, Kakme M3 Hwxecneaywwmux 6eckoHeYHbIX AeCATUYHbIX Apoben BbipaxarT
paumoHarbHble Yncrna, Kakve — uppaumoHarbHble, U 3anucaTb paunoHarnbHble Yucna B ps-
Ae o0bblIkKHOBEeHHbIX Apoben: a) 2,(32); 6) 3,52(375); B) 1,37(9); r) 1,212012001...

YkasaTb Kakne-H1byab ABa MppaLMOHarbHbIX YMcna, CyMMa KOTOPbIX pauuoHarnsHa.
[okasaTb, YTO Mexay ABYMS pasfMyHbIMU BELLECTBEHHbIMU YMCNaMN COAepXaTcs Kak pa-

UMOHanbHbIE, TaK U nppaunoHarbHble Y1Cna.

2
n

2
[loka3aTb, 4TO MHOXECTBO uncen Buaa ” +4 | roe n npoberaet Bce HaTypanbHble 3Haye-
HUA, OrpaHN4YeHHO. HanTn ToYHble HUXHIOW U BEPXHIOK rpaHn 3TOro MHOXecCTBa.
1—(=1)"
a, ={|:1+(—1)"]~n+¥

n

,D,OKa3aTb, 4yTO MHOXecTBO M uucen Buga } HE OrpaHun4eHHoO

CBEepXY, HO OrpaHUYeHHO cHM3y. Hantu inf M.



®yHKUUM OaHOW NepeMeHHOM

2. Hantn obnactu onpeaeneHnsa oyHKUNIA:
f(X)=x+5-x*=5-x+1.
2-x+1
X)=—F"""—"
J& x2—3-x+2;

£(x) =lgsin(x—3)+16—x° ;
f(x) —1+x+Jx -9

)

2275 192

)

f(x) =arccos

_ P+t

f)=——

X
f(x)=(x—3)-1/x_2
x+1;

f(x):q/E(x)—x+2-x'

3. YCTaHOBUTb, Kakne U3 faHHbIX PyHKUMI f(X) ABNSIOTCS YETHLIMKY, @ Kakne HeYeTHbIMU:
f(x)=x"+3-x*=5-x°.
f(x)=x—x.
fx)=a"+a”.
I+x
f)=lg—
1—x ;
[+
fx)=—
x5
fx)=3"-1
4. OnpepenuTb, Kakne 13 OyHKUMIA ABMSIOTCA NEPUOSNYECKMU, N YCTAHOBUTbL UX

HaMMEHbLLNA NONOXUTENbHbIN nepuoa:

f(x)=sinx+tg§

f(x)=cos’ x.

f(x)=cosx’ ;

JEOENY

f(x)=sin2-x.
f(x)=A-sin Ax+ Bcos Ax(A>0) _
5. [nsa 3agaHHbIX PyHKUMIA HanTh obpaTHble. [1ocTponTb rpadoukn Tex 1 Apyrmx PyHKLMN,
MCNonb3ys CBONCTBA 0OpaTHbIX DYHKLUNNA:
fx)=2-x.
f(x)=x"-2.
1
X)=

=372

1
f==

X -

b



f(x)=2"-1.
f(x)=logs x _
Teopusa npenenos

1. BbluncnnTb npeaenbl YACNOoBbIX NOCneaoBaTenbHOCTE:
limn(Wn® +1-+n? -1)

lim n(y/n(n—2) —v/n*> =3) _
lim(n—3/n’ —S)nn)

n—m

lim(y/(n® +1)(n* —4) —vn* —9)

Vn® =8 —nn(n* +5))
Jn .

lim
lim 3n* —6n+7 o
e\ 30 +20n—1)
. (n—l()anH
lim
noo\ 41 .
2. [okasaThb:
2 _ 2 _ 2 _
lim 25 9% =3 i X —l4x+6 o 9. hmw=7;
a. x—>-3 x+3 : d. x—3 x—3 : x—2 x—2
2 _4x— 2 _x— . 3xP-2x-1
b, lm2 Pl . o im X5 h gim TSy
x>l x—1 12 x—1/2 >3 x4+1/3
2 — 2 _x— : . IxX*+8x+1
fim XX =2_ 4 ¢ &l s i lim Y ¢
c. 2 x+2 : -2 x—1/2 o=l x+1
3. Bbluncnutb npegernbl yHKUMWNA:
3_ _ 3_ _ 4 _
.e: 42x 12)(x+1) fim 3x-2 hmﬁ 2
a. ' x+4x' -5 . ol xT—x-2 q Hmﬁ_4;
limx3—3x—2 limx3+5x2+7x+3 i J9+2x-5
b, !l x+x’ . X A+ 5x 42 . XIEQW;
2 2
lim & ¥X+2) P e =2 (e
c. A2 -x=2. 4 w8 243y . o .
i (2T —x—1)* _ J+2x-3 ;
M S > lim—— 5 >
d. Xohox —x—z, Lt Jx-2 lim 8+3x+x" -2
limM . x—1 x-0 x+x° ;
e. 3 X +4x"+3x . li

lim (x> =2x-D(x+1)

> x4y -5
3 —
lim(1+x) (i+3x)
x>0 x+x :
Xt =2x+1
im——

=1 2x2—x—1 ;

’

o oNx+13-20x+1
1im

£—)3 x2 — 9
. Ax—6+2
lim —_—
=2 x 48

) 1—cos2x
lim

x>0 cos 7x —cos3x :

J27+x =327 -x
m

x+23/x_4 :

m In(1+sin x)

li

x—0

0 8ind(x—7) -
lim 1—cosl1O0(x+ )

x—0

2

e’ —1



aa.

bb.

CC.

dd.

ee.

ff.

aa.

2x

lim
=0t (2m(x+1/2))
lim arcsin 3x
2024+ x — 2 :
1—cos’ x

4x* :
) 2x+l _ 2
Iim——
=0 In(1+4x) .

arctg2x

lim

x—0

im
0 8in(27(x+10)) :

lim

x—1

3x—1 vy
x+1 j

. 2x—1j/(%_1)
lim

x—1 X
1/(x=2)
. COS X
lim
x—2

cos?2

. 1/sin?2

lim (cos x)"™ **
X2 .
)

mm.

nn.

oD.

. oxt -1
lim
x—1 ln X -

b

NP —x+1-1

Inx

lim

x—>1

. 1+cos3x
hmT
x>z §in” 7x ;

1—sin2x

1im 3
) x—rld (72-_4_x) :

. 1+cosmx
Iim——
x—1

tg’mx

. 1/(x—a)
. sin x
lim| —
x—>a\ SN a :
1/Rfx-2)
) 2x—17
lim
=8\ x+1

1/(cos(37/4—x)

lim (zgx)

x—rl4
. 3x?—5x
lim

x>0 gin 3x :

HenpepbIBHOCTL U pa3pbiBbl OYHKLUN

[lokasatb, YTO PYHKUMUS f(x) HEenpepbiBHA B TOYKE X, :

d.

e

f(x)=5x>-1,x, =6.
f(x)=4x" —2,x, =5.
f(x)=3x"-3,x, =4
f(x)=2x" —4,x, =3.
f(x) =—2x7

-5,x, =2.

¢ ) =-3x"~6,x, =1.

g.

f(x)=—4x"-7,x, =1.

h.  f(x)=5x>+1,x,=17.

i f(x)=-5x" -8,x, =2.

j f(x)=-5x>-9,x, =3.

K.

f(x)=—4x>+9,x, =4.

| f(x)=-3x"+8,x, =5.

Lo

f(x)=-2x" +7,x, =6.

f(x)=2x"+6,x,=7.
f(x)=3x"+5,x, =8.
f(x)= 4x* +4,x, =9.

qq.

Ir.

SS.

tt.

uu.

VV.

lim
x—0

lim

. S
18(m(2+x)) ;
1g3x

x—>l2 tgx :

lim

XD

lim

x—1

lim

XD

lim

2 2
X 4z
X2 e’ =e

lim

x—1

lim

X—a

WW.

XX.

lim (cos x)

sin® x—tg°x
(x-m* .
X —x+1-1
1gmwx
cos5x—cos3x
sin” x
sin 7x—sin3x

b

251\
( X j ;

X
19—
2—-x/a) *
;
ctg2x/sin3x

X2

qg.

f(x)=3x" -2,x, =5.

; f(x)=2x7 -3,x, =4.

S.

f(x)=-2x"—4,x, =3.

t f(x)=5x" +3,x, =8.

u.
V.

W.

X.
y.

fx)= —3x* -5,x, =2.
f(x)=—4x"—-6,x, =1.
f(x)=-5x"-7,x, =1.
f(x)=—4x’ -8,x,=2.
f(x)=4x>-1,x, =6.

MpousBoaHas u audcepeHumnan, OcHoBHble TeopeMbl AudcepeHUnanLHOro ucumcne-

HuA
1.

y=
a.

HanTtn nponssoaHyto:

(2 e

3x°

’

h.

y=

(x2 —S)M

n.
6x°

’

y =log, log,tgx.

y:

(1 + x)arctg\/; - \/;

b



2% —x—1 3/4\2 2x+3
1+x -
y=
b. 3W2+4x i y—-{/( =p ) _ . y =Incos 1.

(1+x8)\/1+x8 443y 5 x> +1

y=arctgx+—In

y= 12 y_—
C. 12x : 3\2 2 .
2 i x3[(2+x%) ; a. x_62 X +4:
= , = arcsin—————
d. 2 1—3x4; y=1n41+2x ry (x_l)\/a
(2 =6)(4+) k. I=2x; ' —
re 120x° . . 2x+4 y = arctg —
e. x ; y =Insin 1-Jx
Xt —8x7 l. x+1 S. ;
¢ - 2()(2 —4) _ m. Y =log, logstgx;

g. yzlgln(ctg,gx)_

1 x—2 2

y=x+—=In +a

t V2 x2

TR :x(coslnx+sinlnx)/2_

fol—xarcsin\/; 2
y=———""+t—F/
V. X Jx

y= 2)64_5\/5x—4—x2 +%arcsin /XT_l

. y=+1-x> —xarcsiny/1—x’ :
Jx

y :\/;+%arctg\/;+§arctg 5

y. .
2. HanTtn ctaumMoHapHble TOYKN (PYHKUMN C MOMOLLLIO MPON3BOLHOM NEPBOro nopsiaka:
2% =3x% +1
19 - 3 .
HanguTte KonnyecTBo TOYEK SKCTpeMyMma (PyHKLMKN Y = 8x ;
b. HanauTte TOuKy MUHUMYMa PYHKLMKM Y = (X —1)2‘/; ;
7x* =3x*+9
o« 3
c. Hawntun konuuecTBo TOYEK IKCTPEMYMOB (PYHKLMM Y = 5x ;
o 3 2 .
d. HailauTe KONMYECTBO TOUEK SKCTPEMyMa doyHKLMM  _ 2X 83;( +1.
X
€. HainTu konMyecTBO TOYEK IKCTPEMYMOB PYHKLMUM y= 7%’ —3>3<2 +9;
5x
3. Hawntn audppepeHunan dy.

a. y:xarcsin(l/x)+ln‘x+m, x>0’
b. y:tg(zarccosm), x>0

C. y=«/ﬁ—ln‘x+«/ﬁ‘;

d. y=x’arctgVx® —1—~/x* —1;

€ y= arccos(l/\lljtbc2 ) x>0

x+\/x2+3‘—\/x2+3;

—n

- y=xIn

Q@

y =arctg(shx)+(shx)Inchx;

y= arccos((x2 —1)/(x2\/5));
Ly = ln(cos2 x++1+cos” x);

=



J- yzln(x+\/1+x2)—\/1+x2 arctg x;

1n|x| 1 x*
= >——In >
k. I+x° 2 1+x°;

UccnepoBaHme hyHKLMIA C NOMOLLLIO NPON3BOAHbIX

1. Hantn acumntoThl HKLUMIA.
y
y:17—X2 4x% +3x* -8x-2 y:X3—5X
a. 4x-5 o y= 532 ; h. 5-3x% ;
yo X% +1 2 _3 y_2x3’+2x2—3x—1
2 _n ., Y=—F—7= H - _Ax? .
b. \3/4x 3 f \/3)(2__2; I i 2-4x ;
y=X ;4x. 2?6 y=X —-6x+4
C. 3 -43 y=="">. j. 3x -2
_4X°+9 g. X=<
d. y_4x+8;
2. MpoBecTn nonHoe nccnegoBaHne PYHKUUIN U NOCTPOUTL UX rpadouk.
_xX+4 4x? 4-x°
T - y= y=
a. X d. 3+x%: g. x>
x* —X+1 )
y= 12x X? —4x +1
b. x—1 , y= 2 y:—
2 e. 9+x"; h. x-4
c. y:x2+2x; y:x2—3x+3
f. x-1
& 1 ° 1Y -
= —_— — y_i
e ; K =", m. & D
12-3¢ e y_ 9B
i B x2 +12 : y= n. x?—2x+13 ,

Tema «KoMmnnekcHble yncna»

5 2i-3 2 a_3

1. Bbluucnutb: 1+2i; 1+i : 5-i: 5+2i
(1+2i)2+i) 2+3i (3+2i)2-i) 1-3i i1
2. BbinonHutb gencteunga: 3-2 (4+i)2-2i) (2+3i)(1+i); i-2 3i-1,

J

3. PewwnTb ypaBHEHUS: x2+2x+2:0; x2+6x+34:O; x2+4x+29=0; 4x> —8x+13=0
4. T[llpepctaBbTe uucna = :—2+2i*6, 6=—3-i g TpUroHoMeTpuyeckon dopme wn
4
Hangute < %2 p L2

5. MpepacTtaBbTe uncna 4 =1+ipy 2 =1-iV3 B NMoKasaTtenbHou hopme.
6. MMpeacraBbTe uncna 4 ="1-1 2 =V2-2i B TPMroHOMeTpuyeckon oopme 1 Hanau-
Z
Te 4y L,
7. TlpeactaBbTe yncna =V3+i n %2=2-20 g nokasaTenbHOI opme.
8. TMpepacTaBbTe unmcna & =—3+3 »=1-i3 g TPUrOHOMETPUYECKON hopMe N HanauTe
4
Zl 'Zz " ZZ .

9. TllpeactaBbTe uncna « =V3+i yy % =v2+iN2 g nokasatenbHol doopme.



10. MpeacTasbTe uncna &=2¥2-2V6 2 =1+i g TpuroHoMeTpUYECKol hOpME 1 HaaN-
ks
Te 4 L,
11. MNMpencraBbTe uncna < =V3+i n ©=3+i3 g nokasatensHoit dopme.
19.3.3 MNepeyeHb 3aaaHMi ANA KOHTPOSbHbIX paboT

B TeyeHune cemectpa NpoBOAMTCA ABE KOHTPOIbHbLIX paboTbl.
3agaHnsa KOHTPOMbHbIX PpaboT POPMMPYOTCA Ha OCHOBE 3adaHui, pa3obpaHHbIX Ha NpakTuye-
CKUX 3aHATUAX U BKIIOYEHHbIX B NepeYeHb MHAMBUAYyanbHbIX 3agaHni (cMm. nyHKT 19.3.2).

19.3.4 Tembl goknanoB u pedepatoB

CBA3b MaTeMaTtuku ¢ opyrummn Haykamu.

lMoHATME BeLeCTBEHHOro Ymcna.

MocTpoeHue rpadnkoB yHKLMI cpeacTBaMmn MHPOPMALMOHHBIX TEXHOMOMMIA.
Bknag J1. Qrinepa B pa3sutne mateMaTnyeckoro aHanmaa.

KusHb n geatenbHoctb P. legekmHaa

Mbep depma: Guorpadust, OTKPbITUS B MaTeMaTuKe.

Muwenb Ponnb: 6uorpadus, HaydHasa AeaTenbHOCTb.

YKnsHb 1 gearensHoctb N. bepHynnu u I. Jlonutans.

. Mpeaensbl n NponsBOAHbIE: CYLLHOCTb, 3HA4YEeHWE, BblYMUCIIEHME.

10. OnpegeneHne aKCTPeMYMOB PYHKLUUIN MHOTUX NEPEMEHHbIX.

11. lMprMMeHeHne Npon3BOAHBLIX MPY PELLEHMM 3a4ay U3 pasfiMyHbIX obracTen.
12. CoBpeMeHHble OTKpbITUSA B 0611acT MaTeMaTUKu.

©CONOO~WN

19.4. MeToanueckune Mmartepuanbl, onpegenswlme npouenypbl OLUEHUBAHUA 3HAHWMN,
yMGHMVI, HaBbIKOB U (VIHVI) onbiTa AeATeNIbHOCTU, XapakTepu3yrLiunx 3tanbl (bOpMVIpOBa-
HuUA KOMneTeHLlI/II7I

OueHKa 3HaHWI, YMEHUI N HABLIKOB, XapaKTepuaytoLiasi atanbl popMmMpoBaHNSA KoMre-
TEHUUN B pamKax U3ydeHUsa OUMCUUNIIMHBI OCYLLIECTBIISIETCHA B XO4e Tekywen n npome-
XXYTOYHOW aTTecTauunmn.

TekyLWunn KOHTPOSb yCcneBaeMoCcTu NpoBOAUTCS B COOTBETCTBUM C [lonoxeHuem o Te-
Kylien atrectaumm obyyarowmxca no nporpammMam Bbiclero obpasoBaHus BopoHex-
CKOroO rocyaapCTBEHHOIo yHMBepcuTeTa. TeKyLMn KOHTPOSb YCNeBaeMOCTU NPOBOAMUT-
cs B dpopmax: YCTHOro onpoca (MHavBuayanbHbin onpoc, poHTanbHaa 6eceaa, no-
Knagbl, peepaTbl); TMCbMEHHbIX paboT (BbINOMHEHNE MHANBUAYASbHbBIX 3a4aHUN, KOH-
TPOnbHbIX paboT). Kputepmm oueHMBaHUsA NpuBeLeHb! Bbille.

lMpomexyToyHasa aTTecTaumsi NPOBOAUTCSA B COOTBETCTBUU C NMonoXXeHnemM o npomMexy-
TOYHOW aTTecTaumm oby4varoLmMxca No nporpammam Bbiclwero obpasoBaHus. KOHTponb-
HO-U3MepUTENbHbIE MaTepuansl NPOMEXYTOYHOM aTTecTaunn BKNYalT B cebs Teope-
TUYECKNe BOMPOCHI, NO3BOSAOLLME OLUEHUTb YPOBEHb MOJSTYYEHHbIX 3HAHUN N MpaKTuye-
CKOoe 3ajaHue, No3BonsoLee OUEeHUTb CTeneHb CHOPMUPOBAHHOCTU YMEHUN U HaBbI-
KoB. [1pn oueHMBaHMUM NUCMONb3YITCH KONMMYECTBEHHbIE LKanbl oueHok. Kputepum oue-
HUBaHWA NPUBELEHbI BbILLE.



