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1. Koa n HaumeHoBaHMe HanpaBfieHUA NOArOTOBKMU:

44.03.05 MNMeparornyeckoe obpasoBaHune (C ABYMS NPOPUASMU NOLTOTOBKM)

2. Mpodunnb noaroToBKU:
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3. KBanudukaumsa BbinyckHuKa: 6akanasp
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5. Kacdeppa, oTBevarwwas 3a peanusauuio AUCLUMINUHbI: €CTECTBEHHOHAYYHbIX U

obuieobpasoBaTenbHbIX ANCLMMINH
6. CoctaButenu nporpammsbl: Koanpos, B5.P., fOKTOp negarormvyeckmx Hayk

7. PekomeHpoBaHa: Hay4yHo-meTognyeckum coeetoMm dunmana ot 19.05.2026 npoTokon
Ne 9

8. Yueb6HbIn rog: OO — 2029-2030 CemecTpbl: 7-8

390 - 2030-2031 CemecTpbl: 9-10



9. Llenu n 3apauvm y4e6HON AUCLIMNNUHBI

Llenamun ocBoeHus y4ebHOM ANCUMNIINHBI ABASIKOTCS:
dopMMpoOBaHME 3HaHWN OCHOB 3fIEMEHTAPHOW MaTeMaTUKM W YMEHUW MNPUMEHSATb
MaTeMaTU4YeCcKnin annapart Npu peLleHnn npogeccrnoHarnbHbIX 3agad.

3agayn yyebHOM ANCUNNIINHDI:
cucTtemaTusaumsi 3HaHu No anemMeHTapHon anrebpe, Teopun PyHKLMIA, FreOMETPUMN;
N3OXEHNEe TEOPETUYECKMX OCHOB 3fIEMEHTAPHON MaTEMATUKMK;
opMmnpoBaHNE HABLIKOB MPaKTUYECKOro NPMMEHEHUSI TEOPETUYECKUX CBEAEHUN;
pasBuMTME YMEHUA aHanuM3MpoBaTb, CUCTemaTuaupoBaTb, 00600wWwaTb npu Bblbope
paumoHanbHbIX cnocoboB pelleHns 3agav;
— [OONOSIHEHME 3HaHWN HOBbIMM (pakTamu, HeobxoaMMbIMM ONs  pelleHnsa 3agad
LLKOSBHOIO Kypca MaTeMaTuKu;
— pasBMBaTb YMEHMS aHanuaupoBaTtb, CUCTEMaTU3NpoBaTb, ob6obwate npwu Bbibope
paumMoHanbHbIX CNOCObOB peLleHus 3agav;
— M3Y4MTb LIKOSNbHbIE pasgenbl, KOTOpble HEeAOCTAaTOYMHO MNpenCcTaBfeHbl B OCHOBHbIX
MaTemMaTMYeCKMX Kypcax.
10. MecTo yyeb6HOM AncuMNIUHbLI B cTpyKType OOI:
ancumnnuHa OnemMeHTapHasi MaTtemMaTtMka OTHOCUTCA K 4YacTb, dopMumpyemas
ydyacTHUKamu obpasoBaTesSibHbIX OTHOWeEHUNn obpasoBaTesibHon nporpaMmmbl.  [Ons
OCBOEHUSA OUCUUNIIMHBI OnemeHTapHasi mMaTeMatuka CTyAEeHTbl WUCMOMb3YylT 3HaHWUS,
YMEHMUS, HaBblKW, COOPMUPOBAHHbLIE B paMKax LLUKONBbHOIO Kypca MaTeMaTuKu.
[na n3ydeHna gucumnnuHbl TpebyeTcs ocBoeHne KypcoB «MaTtemaTtuka» unm « OnemMeHThbl
AnddepeHUmanbHOro mncuyucreHns» n «BBeaoeHne B MaTteMaTUYeCKU aHanms» Wunu
«3OnNemMeHTbl MHTerpanbHOro ucducrneHusy, «MatemaTuyeckuii aHanmay», «JlnHenHas
anrebpa» «MaTtemaTudeckaa normka u Teopusi anroputMoB». OucumnnmHa sBnseTcs
npegwecteyowen ana  kypcoB «Metoguka obyyeHuss maTematukey», «Teopus
BEPOSATHOCTEN W MaTemMaTudeckas cTaTUCTUKa». 3HaHUS, MNOSydYeHHble MpPU U3yYeHUU
ANCUMMNNWHBI, UCMNOMb3YTCA MNPaKTUYECKM BO BCEX MaTEMATUMYECKMX M METOANYECKMX
aucumnnuHax npegMeTHOW  MOAroTOoBKW, a Takke OyayT BocTpeboBaHbl  Ha
NPOM3BOACTBEHHOM Nefarorm4eckon npakTmke.
[na nsyyeHns 4aHHOW ANCUMMINHBI HEOBXOAUMO:

3HaTb: OCHOBHblE pasfenbl MaTeMaTUKW; OCHOBHbIE MOHATUSA  6a30BbIX
MaTtemMaTUyYeCKUX OUCLUMNIUH U NPOSIBISATb BbICOKYKD CTeNeHb WX MOHMMaHWUS, 3HaTb W
YMETb MCMONb30BaTh MX HA COOTBETCTBYIOLLEM YPOBHE; CUCTEMY MaTteMaTUYECKMX 3HAHUN
N YMEHUN, HeobXoaAUMbIX Of1s1 MPUMEHEHUS B MPaKTUYECKOW OeATeNbHOCTU, U3yYeHus
CMEXHbIX OUCUMNMVH, NPOAOIMKEHMUsT 00pa3oBaHUS; OCHOBHble MAEW U MeToAbl
MaTeMaTUKN KaK YHUBEPCaAnbHOro fA3blka HaykMm U TEXHUKW, CpeacTtBa MoLenMpoBaHUSA
SIBIEHUI N NPOLIECCOB;

yMEeTb: MNPOBOAUTb  AoKasaTenbCTBa MaTeMaTU4yeCKUX  YTBEPXKOEHWUN, He
aHanornyHblX paHee WU3y4eHHbIM, HO TECHO MpPUMbIKALWMX K HUM; pewaTb
MateMaTuyeckme 3agaym u npodbnembl pasnMyHbiMKM MeTogamu U Bblbupatb Hambonee
pauMoHanbHbIN; pelwaTtb MaTeMaTnyeckne 3agadum m npobnembl N3 pasnumyHbix obnacremn
MatemMaTuKW, YuTaTb W aHanuM3MpoBaTb YYEOHYHD W HaAyyHyld MaTeMaTU4YeCKyr
nuTepartypy;

BnageTb: )OPMYSIMPOBKOM OCHOBHbIX TEOPEM W3 PasfnU4YHbIX MaTeMaTU4eCKnx
KYpPCOB M YMEHME UX O0Ka3blBaTb;, MaTeMaTU4YECKON TEPMUHOSMOINMEN, UCNOMb3yeMON Mnpu
peleHnn 3agad; HaBblkaMn peLleHns 3agad.

Ycnosua  peanusaumm  gucumnnuHel  ana iy ¢ OB3  onpepgensioTca
OCOBEHHOCTAMM BOCMPUATMS Yy4eOHOM MHopMaumMm M C y4eToM MHAUBUOYANbHbBIX
NCcMxon3n4eckmx 0CoBEHHOCTEN.



11.

MnaHupyemble pesynbTaThl

obyyeHus no AucumnnuHe/moaynio (3HaHUSA,

yMmeHwusA, HaBbIKM), COOTHeCeHHble C nnaHupyemMmbiMn pe3yrnbTaTaMun OCBOEHUA

obGpa3oBaTenibHOW NporpamMmbl (KOMNEeTEeHUMAMUN

N MHANKaTopaMn X JOCTUNXEHNA:

Kopn HasBaHue Koga(bl) MHankaTop(bl) lMnaHnpyemble pesynbTaTbl 00y4eHUus
KOMMeTEeHL MM
3HaTb:
- cogepxaHune oby4eHusl, BOCNUTaHNS U
KpuTuuecku pasBUTMSA Ha YPOBHE OCHOBHOIO U CPeaHEro
aHanuaupyert o6Lero obpa3oBaHNs; CTPYKTYPY OCHOBHOM
y4yeBHo- o6paszoBaTenbHON NporpaMmel
mMeToanyeckue COOTBETCTBYHOLLErNo ypOBHA O6pa3OBaHV|F| n
mMaTepuanbl TpeboBaHMs K €€ KOHCTPYNPOBAHMIO;
o6pa3oBaTenbHoI TpebosaHua ®rOC, npumepHbIX
obnacTtn ¢ ToYKU O6pa3OBaTeﬂbe|X nporpamMmm " NHbIX
MK-2.1 3peHus ux HOpMaTUBHO-NPAaBOBLIX akTOB cdepbl 0bLLEro

Hay4HOCTM, obpasoBaHusa K cogepkaHnio 0bpasoBaHust
MCUXOMOro- npegMeTHon obnactn «MartemaTuka u
neﬂarormquKoﬁ ] VIH(bopMaTVIKa»; ncunxonoro-negarorn4yeckune
METOANYECKOM OCHOBbI M HAY4YHO-METOAMNYECKUE MPUHLIMNBI
Ll,eﬂeCOO6pa3HOCTV| 0T60pa N KOHCTPpYyMpOBaHUA cogepxaHund
NCMOMNb30BaHNS o6pa3zoBaHus NpegmMeTHON obnacTtu

CnocobeH «MaTematumka n uHdopmaTtumka.

KOHCTpyMpoBaTb

cogepxaHue YMeThb:

obpasoBaHus B - NPUMEHSATb 3HaHWS O CoLMarbHBbIX,

obpasoBaTenbHON BO3PACTHbIX, MCUXOUINYECKMX 1

MMK- obnactu B WMHAMBUAYanbHbIX 0COBEHHOCTSAX 0ByyaroLwmxcs

2. COOTBETCTBMM C npu oTbope N KOHCTPYMPOBaAHUN COAEPXKAHNS
TpeboBaHUs MU obpasoBaHus npegMeTHoM obnacTu
oroc «MaTematurka n uHcdopmaTtmka»; paspabatbiBaTtb
COOTBETCTBYHLLENO obpaszoBaTenbHy nporpammy Ans
YPOBHs1 0bLLero Apantupyet COOTBETCTBYIOLLEro 3Tana obpasoBaHus u
obpa3zoBaHus coaepxaHme 0TOMpaTb TEXHOMNOrMN JOCTKEHNST pe3ynbTaToB

06yyenuns no €€ 0OCBOeHUs, y4ebHble nporpammMbl 6a30BbIX U
npeamety B SMEKTMBHbIX KYPCOB, TEXHONOrMYECKUE KapThbl
COOTBETCTBUM C y4yebHOon TeMbl (MOAYNS), ypoka 1 BHEYPOUHbIX
MK-2.3 YPOBHEM Pa3BUTUS 3aHATUI Pa3NUYHbIX BUOOB; YYNTbIBATb
Hay4HOTO 3HaHUS W 0COBEHHOCTU LieneBon ayautopum npu otbope
C y4eToM coaepXaHus YpoKoB (3aHATUNA, BHEYPOYHON
ocoBeHHoCTEl OeATeNbHOCTW) MO NPEAMETY
LeneBown ayautopumn
BnapgeTtb:
- TEXHOMNOrMAMKN 0TOOPa U KOHCTPYUPOBAHWUS
copepxaHusa obpasoBaHuUsi NpeaMeTHOM obnacTtu
«MaTematuka 1 uHpopmaTtmka»; CoCoOBHOCTbIO
aganTupoBaTh coaepaHue obyyeHus no
npeamMeTy B COOTBETCTBMU C YPOBHEM Pa3BUTUS
Hay4YHOro 3HaHUSA 1 C y4eTOM OCOBEHHOCTEN
Luenesov ayanTtopuw.

K- Cnoco6eH MK-3.1 | demoHcTpupyeT 3HaTb:

3. ocBavBaTh U 3HaHWe OCHOB - OCHOBbI 00LLETEOPETUYECKNX U NMPODUITBHBIX
ncnonb3oBaTtb obLLeTEOPETUYECKN | OUCUUNIIMH B 06beMe, HeobxoaMMoM Ans
6a3oBble Hay4HO- X ¥ NPOUNBHBIX peLleHna Negarormyecknx, MeTOANYECKMX 1
TeopeTuyeckue ONCUMNIUH B OpraHM3aunoHHO-YNpaBreHYeCcKX 3a4aY; CBA3b
3HaHWA U obbeme, TEOPETUYECKUX OCHOB N TEXHONOMMYECKNX
npakTudeckue HeobxogvMMoM Ans NPMEMOB Y4eOHON ANCUUMIUHBI C COAEPXKAHNEM
YMeHus no peLueHus npeameTHon obnactn «MaTemaTuka
npegMeTy B negarornyeckux, UHdopmaTrKa»
npodeccuoHanbHoO METOANYECKMX U
N OeAaTenbHOCTU OpraHM3aumoHHO- YmeTb:

yrnpaBreH4YeCcKnx - NCMOJNb30BaTb 3HAHWE OCHOB Y4EOHbIX
3agav. AVCcUMnIIvH npegmeTHomn obnactn «MartemaTuka




MK -3.2 | NpumeHseT HasblkM | 1 nHdopMaTUKa» Angd nepesoja nHgopmMaLmm ¢
KOMMNIIEKCHOIO €CTEeCTBEHHOrO fA3blka Ha A3blK TpegMeTHOM
aHanmsa n obnactn «MaTtemaTuka 1 nHopmaTuka» 1
cucTemaTmusauum 06paTHO; MPUMEHSTL TEOPETUYECKNE 3HAHWS B
6a30BbIX Hay4Ho- ONMCaHMKU NPOLECCOB U ABMEHWUI B Pa3finyHbIX
TEoOpeTU4ECKnX 06nacTax 3HaHWs; UCNoMb30BaTh NPenMyLLeCTBa
3HaHW NPEAMETHOW | TEXHONOrMYECKUX NPMEMOB YY4EOHbIX OUCUUMAMH
obnactu npegMeTHon obnactn «MatemaTtuka un
«MaTematuka u MHopMaTHKa» Npu peLleHnn 3a4ay LKOSTbHOMo
nHdopmaTmka» ans | Kypca.
peLleHns
npodeccnoHanbHblXx | Brnagets:
3agadv (B - KOHCTPYKTUBHbLIMW YMEHUSIMN KaK OOHUM U3
COOTBETCTBUN C rmaBHbIX acnekToB NpogeccMoHanbHoOM
npodunem n KynbTypbl Oyayliero negarora; Marepuanom
YPOBHEM 06y4eHuns). | y4ebHbIX AucuUMnivH NnpeaMeTHom obnacTtu

MK-3.3 Ob6bacHseT «MaTematumka 1 uHopmaTtmka» Ha ypoBHe,
(MHTepnpeTupyerT) nossonstoLiem popmynmposaTtb 1 peLlaTtb
SIBNEHNS 1 3agayu, BO3HMKatLwme B xoae y4ebHom
MpoLecchl B pamkax | AesATenbHOCTH Mo npenogasaeMbiM npeameTam,
npegMeTHon a Takke B NPaKTUYECKOWN AeATENbHOCTH,
obnactu TpebytoLme yrnybneHHbIX NpogeccnoHanbHbIX
«MaTematuka u 3HaHWI; HaBblkaMy hopmManusasmm
nHdopmaTtmka, ¢ TEOPEeTUYECKUX N NPUKNAAHbBIX MPAKTUYECKUX
y4yeToMm 3agav
COBPEMEHHOro
YPOBHS pa3BuUTKs
HayKn 1 BO3PacTHbIX
ocobeHHoCTEN
obyyvaroLmxcs.

12. O6beM ancumunnHbI B 3a4eTHbIX egnHuuax/vyac: .5/180.
Popma NPOMEXKYTOUYHON aTTECTALMKU. 3aYET; 3a4YET C OLIEHKOM

13. TpyaoemkocTb No BMaam y4yebHon paboTbl

OuHas ¢hopma o6y4eHus

TpyooemMKoCTb

Bug y4ebHon paboThbl

Bcero

Mo cemecTpam

7cemecTp 8 cemecTp

KoHTakTHas paboTta

nekumm

B TOM 4ucne:

npakTn4eckmne

CamocTtosaTenbHasa paboTa

UTtoro:

3aoyHasa ¢popma o6y4eHus

TpyooemMKocCTb

Bua y4ebHon paboThl

Bcero

Mo cemecTpam

9 cemecTp 10 cemecTp

KoHTakTHas paboTta

nekumm

B TOM 4ucne:

npakTn4eckmne

CamocTtosaTenbHasa paboTa

dopma NpoOMEXYTOYHON aTTecTaunm
3ayert, 3a0 — 4 yac.)

NToro:




13.1. CopepkaHne ANCLMNITUHBI
Ou4Hasa chopma o6y4eHus

Ne n/n

HaumeHoBaHue pasaena
OVCLMNUHBI

CopepxaHue pasgena AUCUUNIVHBI

Peanunzauus
pasgena
ONCUMMIWHBI C
NMOMOLLbIO
OHMawnH-Kypca,
QYMK*

1. Nlekumnn

7 cemecTp

ApudbmeTrka

HekoTopble cBeaeHus ns apugpmeTtukn. OCHoBHas
Teopema apudpmeTukn. Ceonctea genmmoctn. HOL w
HOK. Anroputm EBknnpa. MNpencraeneHune
paumoHarnbHbIX YMCEN B BUAE AECATUYHON Opobu.

OnemeHTapHble PYHKLNUM 1
nX rpacoukm

OcHOBHbIE anemMeHTapHble (PYHKUMM U NX FpadomKku.
OnemeHTapHble yHKUMK. VX cBOMCTBA.
[MpeobpasoBaHue rpapmkoB PyHKLNUNA.

Anrebpanyeckue
ypaBHEHNA 1 HepaBeHCTBa.
CncteMbl ypaBHEHWI

YpaBHeHus ¢ 04HON nepemMeHHon. PaBHOCUNBHOCTb
ypaBHeHun. PauunoHanbHble ypaBHeHns. OCHOBHbIE
MeToAbl peLleHns: MeTod NOACTaHOBKN N MeToA
pasnoxeHns Ha MHOXuTenu. CneunaneHble BAAbI
pauMoHarnbHbIX ypaBHeEHUN. [JpobHO-paumnoHanbHble
ypaBHeHus. NppauunoHanbHble ypaBHEHMS.
YpaBHeHUs, coepxalune nepeMeHHYIo nog 3HakoMm
abCconioTHON BENMUYMHBI.

HepaBeHcTtBa. PaBHOCUNbHLIE NpeobpasoBaHus.
PauuvoHanbHble HepaBeHcTBa. MeTof MHTepBanos.
WppaunoHanbHble HepaBeHcTBa. HepaBeHcTBa ¢
Moaynewm. lNokasaTtenbHble 1 norapudmMmyeckme
HepaBeHCTBa.

Cuctemsbl ypaBHeHMN. PaBHOCUNBHOCTbL CUCTEM.
CwucteMbl anrebpanyeckmx ypaBHeHUn. Cuctemsl
nokasaTenbHbIX U TorapupmMniecknx ypaBHeHuin.
MeToabl peLleHns cucTem

MokasaTtenbHble U
norapudgpmMuyeckmne
ypaBHeHUs!

Dencteus co cteneHssimnu. OCHOBHbIE BMAbI
nokasaTesibHbIX Y NorapudMUYECKUX ypaBHEHUIN W©
MeToAbl NX PeLLeHUs.

TpuroHomeTpus

OcHoBHble TpUroHomeTpuyeckme popmyrnbsl. PopMyrbl
npvBeaeHus. ToxgecTBeHHble Npeobpa3oBaHns
TPUroHOMeTpUYeckux BolpaxeHmn. lNpocrtenne
TPUroHoMmeTpuyeckue ypasHeHus PasnuyHbie Buabl
TPUrOHOMETPUYECKUX YPaBHEHWNIA N METOAbI UX
pelleHus. YpaBHeHus, cogepXalwue obpaTHble
TpuroHomeTpuyeckme pyHKunn. Cuctemsl
TPUTOHOMETPUYECKUX YPaBHEHWN.
TpuroHomeTpuyeckne HepaseHcTBa. Cuctemsbl
TPUTOHOMETPUYECKUX HEPABEHCTB.

8 cemecTtp

OnemeHThI KOM6MHaTOpMKI/I.

OCHOBHble NOHATUSA KOM6I/IHaT0pI/IKVIZ nepecTtaHoOBKN,
pa3mMelleHna n coveTaHu4. CDOpMyJ'IbI ana
BbIlHUCINEHNA. KOM6I/IHaT0prIe TOXOEeCTBa.

AnemeHThI
MaTeMaTU4ecKom NOrmku

AnemeHTbl MaTeMaTn4eckon norukn. Metop,
MaTeMaTU4eCKON MHAYKLMMW.

MnaHnmeTpus

AKCcMOMBbI NnaHumeTpumn. CBOMCTBA aKCHOM.
TpeyronbHuKN. 3amevaTerbHble TIMHAN U TOYKK B
TpeyronbHuke. COOTHOLLEHMS MEXy CTOPOHaMM U
yrnamMmu TpeyrosibHuKa. Buapl TpeyronbHMKOB.
MHOroyronbHUKK: BbINyKble, HEBLINYKIbIE, 3BE3a4aThIe,
npasBurbHbIe. BIMcaHHbIE U ONMCAHHBIE MHOTOYrOSTbHUKK.
OxpyxHOCTb. Kpyr, 4acTu kpyra, BbluMCNEHNE KX
nnowaaen. leomeTpuyeckne Mecta To4vek, obrnagaroLmx
3aaHHbIMY cBOMCTBaMMW. [OCTPOEHMS Ha NNOCKOCTU.




VHBepcus, MeToal CUMMETPUK, MeToA, noaobvs.

CtepeomeTpus

Akcuombl ctepeomeTpun. CBOMCTBA aKCUOM.
MapannenbHOCTb 1 NepNeHaNKYNAPHOCTb NPAMbIX U
NIIOCKOCTEN B NPOCTpaHCTBE. TeopemMa o TpPEX
nepneHaukynapax. MHororpaHHble yribl.
MHororpaHHuKuK: BbINyKmble, HEBLINYKIbIE,
nonynpasunbHble, 3Bé3a4aTtble. Tena n NnoBepXHOCTU
BpaweHus. LiunnHap. KoHyc. Cdepa. Wap. MNpuama.
Mapannenenuneg Nupamuga. BbluncneHne o6bEMOB
N nnowagen NOBEPXHOCTEN.

10

KoopanHaTtHbIn n
BEKTOPHbI METOAbI

KoopaunHaTHbI MeToa Npy peLLeHnn

NAaHUMETPUYECKUX U CTEPEOMETPUYECKNX 3aaau.
MpuMeHeHne BEKTOPHO anrebpbl Npu peLleHnm
NIaHUMETPUYECKUX U CTEPEOMETPUYECKUX 3aday.

2. MpaKkTuyeckune 3aHAaATUA

7 cemecTp

ApudmeTrka

HekoTopble cBeaeHus n3 apngpmetnkn. OCHOBHas
Teopema apudpmeTukn. Ceorctea genumoctn. HO n
HOK. Anroputm EBknuga. MNMpeacrasnexue
paumnoHarnbHbIX YMCen B BUAE OECATUYHOM Apobu.

OnemeHTapHble PYHKLNUM 1
nx rpacoukm

OcHOBHbIe anemMeHTapHble (PYHKUMM U NX Fpadomku.
OnemeHTapHble yHKUMK. VX cBoMCTBA.
MpeobpasoBaHue rpapmkoB PYHKLWUNA.

Anrebpanyeckue
ypaBHEHUS U HepaBeHCTBa.
CucTteMbl ypaBHEHUN

YpaBHeHus ¢ 04HON nepemMeHHon. PaBHOCHNBHOCTb
ypaBHeHun. PayunoHarnbHble ypaBHeHMs. OCHOBHbIE
MeToAbl peLleHns: MeTod NOACTaHOBKN N MeToA
pasnoxeHns Ha MHOXuTenu. CneunaneHble BAAbI
pauMoHarnbHbIX ypaBHeEHUN. [IpobHO-paumnoHanbHble
ypaBHeHus. NppauunoHanbHble ypaBHEHMS.
YpaBHeHUs, cofepxallune nepeMeHHYo nog 3HakoMm
abConTHON BENUYMHBI.

HepaseHcTBa. PaBHOCUNbHLIE Npeobpa3oBaHus.
PaunoHanbHble HepaBeHcTBa. MeToq MHTEpBarnos.
MppaumnoHansHble HepaBeHcTBa. HepaBeHcTBa ¢
Moaynewm. lNokasaTtensHble 1 norapudmMmuyeckme
HepaBeHCTBa.

Cuctemsbl ypaBHeHMN. PaBHOCUNBHOCTbL CUCTEM.
Cwuctembl anrebpanyecknx ypaBHeHUn. Cuctemeol
nokasaTenbHbIX U TorapupmMniecknx ypaBHeHuin.
MeToabl peLleHns cucTem

MokasaTtenbHble U
norapudgpmMuyeckne
ypaBHeHust

Dencteusa co cteneHsimnu. OCHOBHbIE BMAbI
nokasaTesibHbIX Y NorapudMUYECKUX ypaBHEHUIN W©
MEeTOoAbl NX peELLUEeHUS.

TpuroHomeTpus

OcHoBHbIE TpUroHomeTpuyeckme popmynbl. PopmMyribl
npvBeaeHus. ToxgecTBeHHble Npeobpa3oBaHns
TPUroHOMeTpUYeckux BolpaxeHun. lNpocrtenne
TPUroHoMeTpuyeckne ypaBHeHns PasnunyHblie Buabl
TPUFOHOMETPUYECKNX YPABHEHWUM N METOAbI UX
pelleHuns. YpaBHeHus, cogepXalmue obpaTtHblie
TpuroHomeTpuyeckme pyHkunn. Cuctemsl
TPUTOHOMETPUYECKUX YPaBHEHWI.
TpuroHomeTpuyeckne HepaseHcTBa. Cuctemsbl
TPUTOHOMETPUYECKUX HEPABEHCTB.

8 cemecTtp

OnemeHTbI KOM6MHaTOpMKI/I.

OCHOBHble NOHATUSA KOM6I/IHaT0pI/IKVIZ nepecTtaHoOBKN,
pa3mMelleHna n coveTaHu4. CDOpMyJ'IbI ansa
BblHUCINEHNA. KOM6I/IHaT0prIe TOXOECTBa.

AnemeHThI
MaTeMaTU4eCKON NOTMKN

3nemeHTbl MaTeMmaTmn4eckon normkn. Metop
MaTeMaTU4YeCKON MHAYKLMM.

MnaHumeTpus

Akcrombl nnaHmeTpun. CBOMCTBA aKCHMOM.
TpeyronbHVKK. 3amevaTtenbHble NIMHUM U TOYKA B
TpeyronbHuke. COOTHOLLIEHUSt MEXY CTOPOHAMM U
yrnamun TpeyronibHuKa. Bugbl TpeyronsH1KoB.




MHoroyronbHVKW: BbINyKIble, HEBBIMYKIbIE, 3BE3a4aTble,
npaBunbHble. BnncaHHbIe 1 onnMcaHHbIE MHOTOYTONbHUKA.
OxpyxHOCTb. Kpyr, 4yacTu kpyra, BbluMCNEHNE UX
nnowaaen. MeomeTpuyeckne Mecta To4ek, obrnagaroLmx
3agaHHbIMK CBOMCTBaMM. [10CTPOEHUS HA NNOCKOCTW.
VHBepcus, MeToa CUMMETPUKN, MeToa noaobus.

CtepeomeTpus

Akcuombl ctepeomeTpun. CBOMCTBA aKCUOM.
MapannensHOCTb U NEPNEHANKYNAPHOCTb NPSAMbIX U
NSIOCKOCTEN B NPOCTpaHCcTBE. Teopema 0 Tpéx
nepneHavkynsapax. MHororpaHHble yribl.
MHOrorpaHHVKN: BbIMYKIbIE, HEBLIMYKIbIE,
nonynpasurbHble, 3BEé3g4aTtble. Tena v NoBepXHOCTY
BpaweHus. LimnnHap. KoHyc. Cdepa. Wap. MNpuama.
Mapannenenuneq MNupamuga. BeluucneHvne o6bEMOB
1 nnowagen NoBEPXHOCTEN.

10

KoopanHaTtHbI n
BEKTOPHbIN METOAbI

KoopauHaTtHbIN MeToA Npu peLLeHnn

NnaHMMeTpUYECKMX N CTepeoMeTpUYECKMX 3a4ay.
lMpumeHeHne BekTOpHOM anrebpbl Npu peleHnm
NNaHMMEeTPUYECKMX N CTEPEOMETPUYECKMX 3a4ay.

3aoyH

as hopma obyyeHus

Ne n/n

HanmeHoBaHve pasgena
ONCUMNNUHbBI

CogaepxaHve pasgena AMCUUNInHbI

Peanuzauus
pasgena
OUCLUMNMNUHBI C
NOMOLLbIO
OHNawH-Kypca,
QYMK*

1. Nekuun

9 cemecTp

ApudmeTurka

HekoTopble cBegeHus n3 apnpmetnkn. OCHOBHas
Teopema apudpmeTukn. Ceorctea genmmoctn. HO n
HOK. Anroputm EBknuaga. MNMpeacrasnexune
paumoHanbHbIX Yucen B BUAe 4ecATUHHOW Apobu.

OnemeHTapHble yHKUUNU K
nx rpacukm

OcCHOBHbIe aneMeHTapHble YHKUUKU 1 NX rpadomrku.
OnemeHTapHble yHKUMK. Nx cBonCTBa.
MpeobpasoBaHue rpacpmkoB PyHKLUIA.

Anrebpanyeckue
ypaBHEHUS U HepaBeHCTBa.
Cucrtemsl ypaBHeEHUN

YpaBHeHus ¢ 0gHON nepeMeHHon. PaBHOCUNBHOCTb
ypaBHeHuin. PaunoHaneHble ypaBHeHUSA. OCHOBHbIE
MeToAbl peLleHns: MeTod NOACTaHOBKN N MeToA
pasnoxeHus Ha MHoXuTenu. CnewumanbHble BUAb!
paunoHarnbHbIX YpaBHeHW. [Jpo6GHO-paLmoHanbHble
ypaBHeHus. UppauunoHanbHble ypaBHEHMS.
YpaBHeHMS, cooepalune nepeMeHHYH nog 3HakoMm
abConTHON BENUYMHBI.

HepaBeHcTtBa. PaBHOCUNbHLIE Npeobpa3oBaHus.
PauuvoHanbHble HepaBeHcTBa. MeToa MHTepBanos.
WppaumoHanbHble HepaBeHcTBa. HepaBeHcTBa ¢
mMoaynewm. MNokasaTenbHble U NorapnmMmnyeckue
HepaBeHCTBa.

Cuctembl ypaBHeHMN. PaBHOCUNBHOCTbL CUCTEM.
CwucteMbl anrebpanyeckmx ypaBHeHUn. Cuctemsl
nokasaTenbHbIX 1 NTorapumMnyecknx ypasHeHnin.
MeTogabl pelleHns cucTem

[NokasaTenbHble n
norapugmmyeckme
ypaBHEHUA

Dencteusa co cteneHssmu. OCHOBHbIE BUAbI
nokasaTenbHbIX 1 NTorapumMmnyecknx ypasHeHUn u
MEeTOAbl NX peLleHus.

TpuroHomeTpus

OcHoBHbIE TpUroHomeTpuyeckme popmynbl. PopmMyrbl
npusedeHus. ToxaecTBeHHble npeobpa3oBaHns
TPUrOHOMETPUYECKUX BbipaxeHuin. lNMpocTtenwne
TPUroHoMeTpuYeckue ypaBHeHns PasnunyHblie Buabl
TPUTOHOMETPUYECKUX YPABHEHWUI N METOAbI X
pelleHuns. YpaBHeHus, cogepxawmue obpaTHble
TpuroHomeTpuyeckme pyHkunn. Cnuctemsl
TPUTOHOMETPUYECKUX YPaBHEHWN.




TpuroHomeTpryeckme HepaBeHcTBa. CUCTEMBI
TPUrOHOMETPUYECKUX HEPABEHCTB.

10 cemecTp

OnemMeHTbl KOMOMHATOPUKM.

OCHOBHblEe NOHATUSA KOMBUHATOPMKK: NEPECTaHOBKM,
pasmeLlleHnsa u codetaHms. dopmynel Ans
BblumcneHusi. KombruHaTopHble TOXOecTBa.

AnemeHThI
MaTemMaTU4EeCKON FOrMKn

AnemMeHTbl MaTemaTudeckon nornkn. Meton,
MaTemMaTU4eCKON MHOYKLMM.

MnannmeTpus

Akcrnombl nnaHmeTpum. CBOMCTBA aKCMOM.
TpeyronbHukK. 3amevaTernbHble NMUHAN U TOYKK B
TpeyronbHuke. COOTHOLLEHMS MeXay CTOPOHaMM U
yrnamm TpeyronbHuka. Buapbl TpeyronsH1KOB.
MHoroyronbHMKW: BbINyKIble, HEBbLINYKIbIE, 3BE3a4aTble,
npaBusbHble. BricaHHbIE 1 ONNCaHHbIE MHOTOYTONbHUKM.
OxpyxHOCTb. Kpyr, 4acTu kpyra, BblYMCIIEHNE UX
nnowanen. NeomeTpryeckme Mecta Tovek, obrnagaroLmx
3ajaHHbIMY cBOMCTBAMMW. [OCTPOEHMS Ha NIOCKOCTY.
VlHBepcus, MeTo4 CUMMETPUK, MeTog nogobust.

CrepeomeTpus

Akcnombl ctepeomeTpumn. CBOMCTBA akCUOM.
MapannenbHOCTb 1 NePNEeHANKYNAPHOCTb NPAMbIX U
NIOCKOCTEN B NPOCTpaHCTBE. Teopema O TPEX
nepneHaukynapax. MHororpaHHble yribl.
MHOrorpaHHVKN: BbIMYKIbIE, HEBLIMYKIbIE,
nonynpasunbHble, 3Bé3gyaTtble. Tena v NoBepxXHOCTU
BpaweHus. LmnnHap. KoHyc. Cdepa. Wap. MNpuama.
Mapannenenuneq Nupamnga. BbluncneHne o6bEMOB
N nnowagen NOBEPXHOCTEN.

10

KoopanHaTtHbIn n
BEKTOPHbIA METOAbI

KoopavHaTtHbIn MeToa nNpu peLleHum

NNaHUMeTPUYECKNX N CTEPEOMETPUYECKMX 3a4aq.
lMpumeHeHne BeKTOpHOW anrebpbl Npu peLleHnm
NNaHUMETPUYECKUX U CTEPEOMETPUYECKMX 3a4au.

2. NpakTn4yeckne 3aHATUA

9 cemecTp

ApndmeTurka

HekoTopble cBegeHus ns apnpmetnkn. OCHOBHas
Teopema apudpmeTukn. Ceorctea genmmoctn. HO n
HOK. Anroputm EBknuga. MNMpeacrasnexue
pauMoHarnbHbIX Y1cen B BUAE AEeCATUYHOM Apobu.

OnemeHTapHble PYHKLNUM 1
nx rpadpukm

OcHoBHbIe anemMeHTapHble OYHKUMUM U NX FpadomKku.
OnemeHTapHble yHKUMK. VX cBOMCTBA.
MpeobpasoBaHue rpacpmkoB PyHKLUIA.

Anrebpanyeckue
ypaBHEHUS U HepaBeHCTBa.
Cucrtemsl ypaBHeEHUN

YpaBHeHus ¢ 0gHON nepeMeHHoN. PaBHOCKMBHOCTb
ypaBHeHuin. PaunoHaneHble ypaBHeHUsA. OCHOBHbIE
MeToAbl peLleHns: MeTod NOACTaHOBKN 1 MeToA
pasnoxeHus Ha MHOXUTenNu. CnewumanbHble BUab!
pauMoHanbHbIX ypaBHEHUI. [IpobHO-paunoHanbHble
ypaBHeHus. NppauunoHanbHble ypaBHEHMS.
YpaBHEHMS, coAepKallue NnepeMeHHY nog 3Hakom
abCOoMTHOM BENNYMHBI.

HepaBeHcTtBa. PaBHOCUNbHLIE Npeobpa3oBaHus.
PaunoHanbHble HepaBeHcTBa. MeToq MHTEpBaros.
MppaumnoHansHble HepaBeHcTBa. HepaBeHcTBa C
mMoaynewm. MNokasaTenbHble U NorapnmMmnyeckue
HepaBeHCTBa.

Cuctembl ypaBHeHMIN. PaBHOCUNBHOCTbL CUCTEM.
CwucteMbl anrebpanyeckmx ypaBHeHUn. Cuctemsl
nokasaTenbHbIX U NorapupMnuiecknx ypaBHeHuin.
MeTogabl pelleHus cucTem

lNokasaTenbHble 1
norapudgmmyeckme
ypaBHEHUs!

Oewncteus co creneHamu. OCHOBHbIE BUAbI
nokasaTtesnbHbIX U IorapuoMUYecKnx ypaBHEHUN ©
MEeTOAbl NX PEeLUEHUS.

TpuroHomeTpusa

OcCHoBHble TpuroHomeTpuieckme opmynsl. Popmynbl
npvBeaeHus. ToxgecTBeHHble Npeobpa3oBaHns
TPUrOHOMETPUYECKUX BbipaxeHun. [MpocTtenwne




TPUroHoMeTpuyeckne ypaBHeHns PasnuyHblie Buabl
TPUrOHOMETPUYECKUX YPaBHEHWNIA N METOAbI UX
peLueHus. YpaBHeHuUs1, cogepxallme obpaTHble
TpuroHomeTpuyeckue yHkunn. Cuctemsl
TPUrOHOMETPUYECKUX YPaBHEHUIA.
TpuroHomeTpuyeckne HepaBeHcTBa. Cuctembl
TPUTOHOMETPUYECKUX HEPABEHCTB.

10 cemecTp

OnemMeHTbl KOMOMHATOPUKM.

OCHOBHblE MOHATUSA KOM6I/IHaTOpVIKVIZ nepecrtaHoOBKN,
pasMelleHna n coveTaHun4. CDopmynbl ana
BbIlHUCITEHNA. KOM6I/IH8TOprIe TOXOEeCTBa.

AnemMeHThI

MaTemaTU4eCKON NTIOrMKu

OnemeHTbl MaTemaTmnyeckon nornkn. Metog
MatemaTU4eCcKomn MHOYKUNN.

MnaHumeTpus

AKcHombl NnaHnmMeTpumn. CBOMCTBA aKCHMOM.
TpeyronbHVKN. 3amevaTtenbHbIe NIMHAN 1 TOYKN B
TpeyronbHuke. COOTHOLLIEHWSA MeXay CTOPOHaMU U
yrnamun TpeyronbHuka. Bugbl TpeyronsH1KoB.
MHOroyroneHWKW: BbINyKrible, HEBbIMYKIble, 3BE3a4aTbie,
npasuIbHbIE. BincaHHbIe N OMMCaHHBIE MHOTOYTOMNbHUKN.
OkpyxHoCTb. Kpyr, 4actu Kpyra, BblMMUCTIEHNE X
nnowanen. leomeTprnyeckme Mecta Tovek, obnagaroLmx
3aAaHHbIMY CBOVICTBaMU. MOCTpoeHNsA Ha NOCKOCTW.
VHBepcus, MeToa CMMMETpUK, MeToA nogobus.

CtepeomeTpus

Akcnombl ctepeomeTpun. CBOMCTBA akCUOM.
MapannensHoCTb U NEPNEHANKYNAPHOCTL NPSAMbIX U
NSIOCKOCTEN B NPOCTpaHCTBE. Teopema 0 TpEéx
nepneHavkynsapax. MHororpaHHble yrbl.
MHororpaHHVKN: BbINYKNbIE, HEBLIMYKIbIE,
nonynpasunbHble, 3Bé3gyaTtble. Tena n NoBepxXHOCTH
BpaweHus. Uunuuap. Konyc. Coepa. Wap. Mpuama.
Mapannenenuneag Nupamuaa. BbluncneHne o6bEmoB
W nnowagen NoOBEepPXHOCTEN.

10

KoopanHaTtHbIn n
BEKTOPHbIN MeToab!

KoopauHaTHbIN MeToA, Npu peLleHnn

NNaHNMEeTPUYECKUX U CTEPEOMETPUYECKUX 3a4au.
lMpumeHeHne BeKTOpHOW anrebpbl Npu peLleHnm
NNaHUMEeTPUYECKMX N CTEPEOMETPUYECKMX 3a4aY.

13.2. Tembl (pasgenbl) AUCLUUNIIUHBbI U BUAbI 3aHATUNA

OuHas chopma o6y4eHus

Ne Buabl 3aHATUN (KONMYECTBO YacoB)
HavmeHoBaHue Tembl
n/ (pasgena) gucumnnuHel | Jlekuum MpakTudeckm JlabopaTopHble CamoctosTenbH Bcero
n e patop as paborta
7 cemecTp
1 | ApudmeTnka 4 6 14
2 | OnemeHTapHble
4 14
DYHKUMN N UX rpaddmkm
3 | Anrebpanyeckue
YpaBHEHUS 1
HepaBeHcTBa. Cuctembl 6 6 16
ypaBHEHUN
4 | MNokasaTernbHbIe U
norapugpmmyeckme 4 6 14
ypaBHeHus
5 | TpuroHomeTpus 4 6 14
Wtoro: 22 30 72
8 cemecTtp
6 | OnemeHThI 8 12 29
KOMBUHATOPUKN.
7 | OnemeHThI § 8 10 20
MaTeMaTU4eCKON NOruku
8 | NnaHumeTpus 10 20
9 | CtepeomeTtpus 8 12 24




10 KOOp,D,VIHa'VI'HbIVI ] > 8 12 29
BEKTOPHbIN METOAbI
WTtoro: 12 40 56 108
3ao4Hasn ¢popma o6yyeHus
Ne Buabl 3aHaTUA (KONIMYECTBO YacoB)
HavnmeHoBaHue Tembl
v/ (pasgena) gucumnnuHel | Jlekuum MpakTuiecku JlabopaTopHble CamocTosTeneH Bcero
n P H e patop as pabora
9 cemecTp
1 | ApudbmeTuka 2 10 12
2 | OnemeHTapHble 1 1 12 14
DYHKUUN N NX Tpadomkn
3 | Anrebpaundeckue
ypaBHeHUs n 1 5 12 15
HepaBeHcTBa. Cuctemsl
ypaBHEHUN
4 | MNMokasaTtenbHble 1
norapudgpmmyeckme 1 1 12 14
ypaBHEHUs
5 | TpuroHomeTpus 1 2 10 13
3auér 4
UToro: 4 8 56 76
10 cemecTp
6 | OnemeHTbI
1 2 18 21
KOMOUHATOPUKN.
7 | OnemMeHTbI . 5 18 20
MaTEMaTU4ECKOW NTOTUKM
8 | MnaHumeTpus 2 20 22
9 | CtepeomeTpusi 1 20 21
10 KOOpD,MHaTHbIM 7] 2 16 18
BEKTOPHbIA MeToab!
3a4éT C oLeHKomn 4
UToro: 2 10 92 112
| Wtoro:

14. MeTtogmyeckme yKasaHMA AONA OOyYaWLWMXCA NO OCBOEHUIO OUCLMUNIIUHDI:
Mpuctynas K usyyeHuo y4ebHom MCcunninHbl, LernecoobpasHo 03HAaKOMUTLCH C y4ebHon
nporpaMmoun AUCUMUMNINHLI, 3NTIEKTPOHHBIM BapuaHT KOTOPOUW pasMeLLEH Ha canTe bd BI'Y.
3HaHWe OCHOBHbIX TMOSIOXEHUNA, OTPaKEHHbIX B paboyen nporpamme AUCUMNINHBGI,
NMOMOXEeT O00yYalLMMCS OpPUEHTMPOBATLCA B M3y4aeMOM Kypce, OCO3HaBaTb MECTO U
pofnb M3y4yaemon AOUCLMNIMHBLI B MOArOTOBKE OyAyLlero BbIMYCKHWKA, CTPOUTb CBOMO
paboTy B COOTBETCTBMM C TPEOOBaHMSMMU, 3arIOXKEHHbIMM B NpoOrpaMmme.

OcCHOBHbIMM  (bOpMamMn  KOHTaKTHOW paboTbl MO  AUCLMNIMHE SABNSAOTCA NEeKuUn |
NnpakTU4ecKne 3aHATUS.

[MogroToBKa K nNpakTUYECKUM 3aHATUSIM BefdeTcs Ha OcHoBe ux nnaHoB. B xoge
NOAroTOBKN K MNPaKTUYECKUM 3aHATUAM HeoOXOOMMO WU3Yy4uMTb OCHOBHYIO nuTepaTypy,
O3HAKOMUTBLCA C JONOMNHUTENBHOW NuTepaTtypon. Kpome Toro, cnegyet m3yuntb obpasubl
BbIMNOMHEHUS 3a4ay U yNpaKHEHUI (ECNKN Takne NpeaycMOoTpPeEHbI).

PekomeHnayeTcss uvcnonb3oBaTb pasnunyHble  (opMbl  BblgeneHuss Haubonee
CNOXHOrO, HOBOrO, HEMOHATHOrO MaTepuana, KoTopbli TpebyeT [OMOMHUTESNbHON
npopaboTKM: MOXHO MNOMETUTb €ro 3HakoMm BoMnpoca (UnM 3anucatb Ha MNONaX cam
BOMpOC), LBEeToM, pasmepoM OykB M T.N. — 3TO MOMOXET ObICTPO HaWTU maTepuan,
BbI3BaBLUMWN TPYOAHOCTU, U B KOHUE nekuun(unu cpasy xe, MNOMyTHO) 3agaTb BOMpPOC
npenogaeatento (He cnefyeT OCTaBNATb HEMNOHATbIM MaTepuan 6e3 AONONHUTENbHOW
npopaboTkn, 6e3 Hero wHorga ObiBaeT HEBO3MOXHO MOHATb Mocneaylwue TeMmbl).
MaTepnan yxe 3HakOMbIA WUIN MOHATHBLIN HYXOAeTCHd B MeHbllen geTanu3aumm — 3TO
NOMOXeT CIKOHOMUTb YCUITUSI BO BPEMSA KOHCNEKTUPOBAHUS.




B xoge noarotoBkM K MPakTUYECKMM  3aHATUAM  HEoOXoAMMO U3yuYnTb B
COOTBETCTBUM C BOMpPOCaMn Afs MOBTOPEHUS OCHOBHYH nUTEpaTypy, NPOCMOTPETb U
AOMOMHUTE KOHCMEKTbl NEeKUUn, O3HaKOMUTLCA C LOMNOSIHUTESNbHOW nutepatypon — 3TO
NMOMOXET YCBOUTb W 3aKpenuTb NOfyYeHHble 3HaHus. Kpome TOro, K Kaxgonm Teme B
nnaHax npakTUYeCcKUX 3aHATUA [JaloTca MpakTU4eckue 3adaHusd, KOTopble Takke
Heo6X04MMO BbINOMIHUTL CAMOCTOATENbHO BO BPEMS NOATOTOBKUN K 3aHATUIO.

Mpn noarotoBke K MNPOMEXYTOYHOW aTTectaumMmM HeobxoguMoO MNOBTOPUTH
NPOVMAEHHbIA MaTepman B COOTBETCTBMM C y4ebHOM nporpaMmon, NpUMEPHbBIM NepeYHeM
BOMPOCOB, BbIHOCALUMXCA Ha 3a4yeT. PekoMeHayeTcs MCNonb30BaTb KOHCMEKTbI JIEKUUA 1
NCTOYHWKM, NEPEYNCIIEHHbIE B CNIUCKE NUTEepaTypbl B paboyen nporpamme ANCUUNIINHLI, a
TaKkKe pecypcCbl 3NeKTPOHHO-6MbnMoTeyHblx cuctem. Heobxoaumo obpaTtutb ocoboe
BHMMaHME Ha TeMbl Y4YeOHbIX 3aHATUN, NPOMYLLEHHbIX MO pasHbiM npuymnHam. [lpu
HeobXo4MMOCTN MOXHO 0OpaTUTLCA 3a KOHCynbTauvMen U MEeTOAMYECKOW MOMOLLbI0 K
npenoaaeaTento.

Ana gocTuxkeHus NnaHnpyeMbiX pesyrnbTaTtoB 00yYeHUs MCNOoNb3YyITCA rpynnoBble
ANCKYCCUWN, aHann3 cuTyauummn.
lMpomexyTouHaa atTecTaums (3a4€T M 3a4€T C OLEHKOW) NPOBOAMTCSA NpenogaBaTenem,
Kak npaBufo, Ha nocregHeM 3aHATUM no pesynbTatam paboTbl obyyarowmxcs B
cemecTpe. PekomeHnayeTcss MCNONb30BaTb WCTOYMHWUKW, MEpeyvUCrieHHble B CMUCKe
nutepaTtypbl B paboden nporpamme OUCUMMAMHBI, a TaKkKe pPecypcbl 3NEKTPOHHO-
BMBNMOTEYHBIX CUCTEM.

15. NMepe4yeHb OCHOBHOM U [OMOJSTHUTENbLHOMN NUTEpPaTypbl, PECYpPCOB UHTEPHET,
Heob6XoAUMbBIX ASfIA OCBOEHUSA AUCLMNIIUHDI

a) OCHOBHas nurTeparypa:
Ne n/n McTOoYHUK

1 3agayun no anemeHTapHon Matemartuke: y4eb. noc. /T.N.AnekceeBa, N.M.Bpuk, J1.B.aBpunoBa.
- Bopucornebek: BI'MA, 2002
2 aBpunosa J1.B. OnemeHTapHasg matematuka: y4eb. noc.:- bopucornebek: BTN, 2006
bnuHkos, A.[l. leomeTpunyeckue 3agaym Ha NoCTpoeHue. [OneKkTpoHHbIN pecypc] / A.0.
3 BnuHkos, KO.A. BnnHkoB. - 3nekTpoH. aaH. - M. : MUHMO, 2016. - 152 c. - Pexwnm goctyna:
http://e.lanbook.com/book/80138
Basunog, B.B. 3agauun no matematuke. NocnegoBatenbHOCTH, hyHKUUN U rpadoukn: y4ebHoe
4 nocobve [OnekTpoHHkIN pecypc] / B.B. Basunos, .. MenbHukoB, C.H. OnexHuk. - SneKkTpoH.
gaH. - M. : ®dusmarnut, 2008. - 323 c. - Pexxum goctyna: http://e.lanbook.com/view/book/2761/
3agayn ¢ napameTpamu, CNoXHbIe U HECTaHAAPTHbIE 3a4a4u. [ONeKTPOHHbIN pecypc] : yyeb.
5 nocobve / A.N. Kosko [u ap.]. - OnekTpoH. gaH. - M. : MUHMO, 2016. - 229 c. - Pexum gocTyna:
http://e.lanbook.com/book/71860
Hosukos, A.W. TpuroHomeTpuyeckme yHKUUN, ypaBHEHUS U HEPaBEHCTBA [ONEKTPOHHbIN
6 pecypc] : yuebHoe nocobue. - AnNeKTpoH. AaH. - M. : dusmarnut, 2010. - 259 c. - Pexum
goctyna: http://e.lanbook.com/books/element.php?pll_id=2272
Mpaconos, B.B. 3agayn no ctepeomeTpumn: YyebHoe nocodume. [DNeKTpoHHbIN pecypc] : yyeb.
7 nocobue - AnekTpoH. aaH. - M. : MLUHMO, 2016. - 350 c. - Pexxum goctyna:
http://e.lanbook.com/book/80148

0) AgononHuTenbHas nuTeparypa:

Ne n/n McTOoYHUK

8 MoHapuH A.MN. SnemeHTapHas reomeTpus: B 3-x 1. T. 1. MnaHnmeTpus, npeobpasoBaHune
NIOCKOCTU.- 2-€ u3g., ctep.- M.: MUHMO, 2008

9 MoHapuH A.MN. SnemeHTapHas reomeTpus: B 3-x 7. T. 2. CTepeomeTpusi, npeobpasoBaHme
npocTpaHcTea.- 2-e 1u3a., crep.- M.: MUHMO, 2008

10 MoHapuH A.M. SnemeHTapHas reomeTpus: B 3-x T. T. 3. TpeyronbHUkM 1 TeTpanipl.- 2-e u3a.,
crep.- M.: MLUHMO, 2008
Wknsapckun, 0.0. N3bpaHHble 3agavv U TeOpeMbl ArieMeHTapHOW MaTemaTuki. eomeTpus

11 (nnaHumeTpus). [OnekTpoHHbIn pecypc] / O.0. Wknapckuin, H.H. YeHuos, .M. Arnom. -
OnekTpoH. gaH. - M. : dusmarnur, 2015. - 312 c. - Pexxum gocrtyna:
http://e.lanbook.com/book/72013

12 Wknapckun, [1.0. M36paHHbIe 3aga4m 1 TeOpeMbl aNieMeHTapHOM MmaTtemaTtuku. FeomeTpust




(cTepeomeTpusn). [OnekTpoHHLIN pecypc] : y4eb. nocobue / [1.0. Wknsapckui, H.H. YeHuos, .M.
Arnom. - AnekTpoH. aaH. - M. : duamatnut, 2015. - 256 c. - Pexum goctyna:
http://e.lanbook.com/book/72005

B) MHCPOPMALIMOHHBIE 3NEKTPOHHO-06pa3oBaTerbHbIE PECYPChI:

Ne n/n McTOoYHUK
MpyvHwnoH WN.3., MpuHwnoH A.C. 3nemeHTapHble yHKUMM M uXx rpadukn: y4eb. nocobue.
13 Tomck: WM3p-Bo Tomck. roc. yH-Tacuctem ynp. W pagvmoanekTpoHukn, 2011. — 52 c.

http://window.edu.ru/resource/569/75569/files/funct.pdf (10.04.2018).

MypatoBa, I'.3. MaTtematuka. BeogHo-npeameTHein kypc / [.3. MypatoBa, A.N. BypmucTtposa ;
KasaHckuii cbepepanbHbii yHUBepeuTeT. - KasaHb : MisgatenbcTtBo KasaHckoro yHuBepcuteTta,
2014. - 104 c. : vn., Tabn., cxem. - bubnuorp. B kH.. ; To xe [OnekTpoHHbIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=276357 (10.04.2018).

JlyHry, K.H. OcHOBHble MeTOAbl peLleHnss 3agady No 3rieMeHTapHON MaTteMaTtuke. [ONEeKTPOHHbIN
15 pecypc] : y4eb. nocobue / K.H. JlyHry, E.B. MakapoB. - OnekTpoH. aaH. - M. : ®duamatnur, 2015.
- 336 c. - Pexxum goctyna: http://e.lanbook.com/book/91183

MatemaTtuka. C6opHMK 3agad no yrnyorneHHoMy Kypcy. [OnekTpoHHbIN pecypc] : y4eb. nocobue
16 / B.A. bypak [n gp.]. - AnekTpoH. gaH. - M. : MisgatenbctBo 'Tlabopatopus 3HaHuit', 2015. - 329
c. - Pexxum goctyna: http://e.lanbook.com/book/66321

Msikuwes, A.I'. QnemeHTbl reoMeTpun TpeyronbHMKa. [ONeKTPOoHHbIN pecypc] : y4eb. nocobue -
17 OnektpoH. pgaH. - M. : MUHMO, 2009. - 32 <c¢ - Pexum poctyna:
http://e.lanbook.com/book/9374

LWectakos, C.A. EI'3 2017. Matematuka. 3agaun ¢ napametpoM. 3agada 18 (mpodumnbHbIN
18 YpPOBEHb). [ONeKTpoHHbIN pecypc] : y4eb.-meTod. nocobue - OnekTpoH. gaH. - M. : MUHMO,
2017. - 288 c. - Pexum pgoctyna: hitp://e.lanbook.com/book/87784

14

16. NMepeyveHb y4e6HO-MeTOAMYECKOro o6ecneyeHuUs Ans cCaMoCToATeNIbHOW paboThl

Ne n/n MNcTouYHMK

1

Anrebpa. YrnybneHHbIN Kype C peLUeHNsIMU 1 yKasaHUsIMU. [QNeKTPOHHBIN pecypc] : y4eb. nocobue -
OnekTpoH. gaH. - M. : spaTtenbctBo 'TlabopaTtopus 3HaHui', 2015. - 541 c. - Pexnm goctyna:
http://e.lanbook.com/book/66312

BrnnHkos, A.l. HenpepbiBHOCTb. [QnekTpoHHbIn pecypc] / A.Ol. BnvHkos, B.M. N'yposuu,. - OnekTpoH.
gaH. - M. : MUUHMO, 2015. - 160 c. - Pexxwum goctyna: http://e.lanbook.com/book/71817

lemgman, B.11. Jlorapudmudeckne 1 nokasatenbHble ypaBHEHUS U HepaBeHCTBA. [ONEKTPOHHbIN
pecypc] : y4eb. nocobue - dnekTpoH. aaH. - M. : MUHMO, 2008. - 48 c. - Pexxum goctyna:
http://e.lanbook.com/book/9318

lNopavH, P.K. EI3 2017. MatemaTuka. MeomeTpus. NnaHumeTtpus. 3agaya 16 (NpounbHbIA YPOBEHD).
[OnekTpoHHbIV pecypc] - ANekTpoH. AaH. - M. : MUHMO, 2017. - 232 c. - Pexwum goctyna:
http://e.lanbook.com/book/87783

MopavH, P.K. EI3 2017. Matematuka. l'eomeTtpus. CtepeomeTpus. 3agaya 14 (npounbHbIn
YPOBEHB). [QNEKTPOoHHbLIN pecypc] : y4eb. nocobue - AnekTpoH. gaH. - M. : MUHMO, 2017. - 120 c. -
Pexum goctyna: http://e.lanbook.com/book/92688

17. Ob6pasoBaTternibHble TEeXHOJIOrMWU, UCNOfIb3yeMble NpuU peanusauum y4yebOHOM
ANCLUUNSINHBbI, BKIOYas OUCTaHUMOHHble oOpa3oBaTtenbHble TexHonoruu (OOT,
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe oGy4YeHue):

Mpn peanuzauun AUCUMNMANHBI NPOBOAATCA pas3fuyHble TUMbl  NEeKuun: nekuus-
BU3yanusauus, nekuust ¢ ocTaHoBKamu, npobriemHas nekuusi. [Npaktnyeckne 3aHATUSA
npegnonaralT akTUBHYKD OeATENbHOCTb Obyvalolwmxca Mo  aHanuidy U3YyYeHHOro
mMartepuana.

Mpn peanusauun ANCUMNINHBI UCMONb3YIOTCH UH(POPMaLIMOHHO-CNPaBO4YHbIE CUCTEMbI
1 npoceccnoHanbHble 6a3bl AaHHbIX:

—Hay4Has anektpoHHasa 6ubnunoteka eLIBRARY.RU — http://elibrary.ru/
—WHdopmaunoHHaa cuctema  «EgmHoe  oOkHO  pgocTtyna K obpasoBaTenbHbIM
pecypcam» http://window.edu.ru/

—depnepanbHbii LEHTP MHOPMALIMOHHO-06pa3oBaTenbHbIX pecypcoB — http://fcior.edu.ru

18. MaTepmnanbHO-TeXHUYECKOEe obecneyeHme QUCLUNIINHDI:
MporpammHoe o6ecneyeHune:



http://elibrary.ru/
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/

Win10 (wnn Win7), OfficeProPlus 2010
6paysepsbl: Yandex, Google, Opera, Mozilla Firefox, Explorer
STDU Viewer version 1.6.2.0

7-Zip

GIMP GNU Image Manipulation Program

Paint.NET
Tux Paint

MynbTumeguiiHoe obopyaoBaHune (MPOEKTOP, HOYTOYK MK CTauMOHapHbIA KOMMbIOTEP,
3KpaH).

19. OueHo4Hble cpeacTBa ANA NPOBeAEHUA TeKyLero KOHTPonsA ycneBaeMocTu 1
NPOMEXYTOYHOMN aTTecTaLum

nOpﬂﬂ,OK OL€HKM OCBOEHUA O6y‘-la}OLLI,VIMI/ICFI yqe6Horo MaTepumana onpegendetcs

coAepXXaHneM crieqyrLmx pasaenos ANCUMNINHGIL

No HanmeHoBaHue K WHankaTop(bl)
o oMneTeH
o/n | pashena ancunnnmHbl usi(n) OOCTUXEHNS OueHouYHble cpeacTBa
(mogyns) KoMneTeHumn
Tema 1. ApucbmeTrka Tect
HE;; Bonpochbl 4ns camoctosTenbHom
1 MK-2. I'IK-3.1. npopaboTKn OTAENbHbIX BONPOCOB
' MK-3. K 3 > NEKUMOHHOro Kypca
MK-3 3 ' CamocrosaTenbHas paboTta
- KoHTponbHaga paboTa
Tema 2. AnemeHTapHble nK-2.1 Tect
PYHKLUMU 1 nX rpacmkm I'IK-2.3. Bonpocbkl Ansi caMoCTOATENLHON
> MK-2. I'IK-3.1. npopaboTkn OTAENbHBLIX BONPOCOB
' MK-3. nK 3 > NeKUNOoHHOro Kypca
MK-3 3 ' CamoctosaTenbHas paboTta
o KoHTponbHasa paboTa
Tema 3. nK-2.1 Tect
Anrebpanyeckune I'IK-2.3. Bonpochbl 4ns camoctosTenbHom
3 ypaBHEHUS U MNK-2. I'IK-3.1. npopaboTKkn oTAENbHbLIX BOMNPOCOB
o I S Camocronrenian padora
e KoHTponbHas paboTa
Tema 4. nK-2.1 Tect
lNoka3aTenbHblie U I"IK-2.3. Bonpocbl 4ns camoctosiTensHom
4 norapudmmyeckmne MK-2. I‘IK-3.1. npopaboTkn OTAENbHbLIX BONPOCOB
' ypaBHeHus MK-3. . NeKUNOoHHOro Kypca
HE3332 CamocTosiTenbHas pabota
- KoHTponbHag paboTa
Tema 5. TpuroHomeTpus nK-2.1 Tect
I'IK-2.3. Bonpocbl 4ns camoctosTensHom
5 MK-2. I'IK-3.1. npopaboTkn oTAEeNbHbIX BONPOCOB
’ MK-3. K 3 5 NEeKLMOHHOro Kypca
nK-3 3 ’ CamocTosiTenpHas paboTta
o KoHTponbHas paboTa
Tema 6. dnemeHThbI nK-2.1 Tect
KOMOMHATOPKKN. I'IK-2.3. Bonpocbkl Ang camocToATeNsHON
6 MK-2. I‘IK-3.1. NpopaboTKn OTAENbHbLIX BOMNPOCOB
' MK-3. nK 3 > NEeKUNOHHOro Kypca
o CamocTosaTenbHas paboTta
MK-3.3.
KoHTponbHas pabota
Tema 7. OnemeHThbl nK-2.1 Tect
MaTeMaTU4EeCKOMN I"IK—2.3. Bonpochbl a4ns camoctosTensHom
7 NOTUKN MK-2. I'IK-3.1. NpopaboTKn OTAENbHbLIX BOMPOCOB
’ MK-3. K 3 > NeKUMOHHOro Kypca
nK-3 3 ' CamocTonTenbHas paboTta
- KoHTponbHas pabota
8. Tema 8. lNnaHumeTpus MK-2. MK-2.1. Tect




No HanmeHoBaHme KomneTeH WHankaTop(bl)
n/_n pasgena OuCUMnvHbI usi(n) OOCTUXEHUS OueHouHbIE cpeacTBa
(moayns) KOMMeTeHUMmn
MK-3. MK-2.3. Bonpocbkl Ang camocToATeENbHON
MK-3.1 npopaboTkn oTAeNbHbIX BONPOCOB
MK-3.2. NeKUMOHHOro Kypca
MK-3.3. CamocTosTensHasn paboTta
KoHTponeHasi pabota
Tema 9. CtepeomeTpus nK-2.1 Tect
I"IK-2.3. Bonpochbl 4ns camoctosTensHom
9 MK-2. I"IK-3.1. NpopaboTKn OTAENbHbLIX BOMPOCOB
' MK-3. MK 3 > NEKUMOHHOro Kypca
nK-3 3 ' CamocTosTenbHas paboTta
o KoHTponbHasg paboTa
Tema 10. nK-2.1 Tect
KoopanHaTtHbI 1 I'IK-2.3. Bonpocbl ans camoctosiTensHOm
10 BEKTOPHbIM MeTOoabl MK-2. I'IK-3.1. npopaboTkn OTAENbHBLIX BONPOCOB
' MK-3. K 3 > NeKLMOHHOro Kypca
MK-3 3 ' CamocrosaTenbHas paboTta
- KoHTponbHaga pabota
lMpomexyToyHas aTTectauusi n
. . . epeyeHb BONPOCOB
dopMa KOHTPONS 3a4€T 1 3a4ET C OLLEHKOM

20. TunoBble OLEHOYHbIe cpeAcTBa U
npoueaypbl OUeHUBaHUSA

MeToaun4vYeCkune martepuanbl, onpepensioLline

20.1. TeKywWwMn KOHTPOSb yCNneBaeMocTu

KoHTponb ycneBaemMocTn

no OUCUMNINHE OCYLUECTBNSieTCA C

cneayrouwnx oueHO4YHbIX CpeaCTB: KOHTPOJIbHbIX, TECTOBbLIX 3agaHun.

TecTOBbIe 3apaHuA

TecT No1

1.HAVTW HO[ (360; 2700) .

A) 180; B) 45; C)280; D) 360; E) 90;
2. HAUTW HO[ (348; 48) .

A) 12;B) 4; C) 3; D) 16; E) 48;
3. HAUTU HOK (17; 19) .

A) 323; B) 646; C) 969; D) 1292; E)1615;

4. HAMTU HOK (81; 42) .

A)567: B) 1134; C)2268:D)3402; E)4536;

1 .1 2
- 5=4+2--9=
5. BblumncnuTs: ( 3 5 3
A)-2;B) 2;C)-1; D) 1, E) -3;
3 2 1 ,6)1 3
6. BblumcnuTb: 285_(57—4? +1?j25—12€

A) -10; B) 10; C) 9; D) -9; E) 8;

1 3 1
7. BbluncnuTh: §+[1Z—sz-2+

A) 4;B) 2;C) -6; D) 6; E) -2;
1

2
8. BblumcnuTb: 12 - (4§ : 35 + 35 :

A) 4;B)-3;C)-2;D) 2, E) 3;

153
4 4

1

3 .1
2——(38=+2—+-):6—
) 8 (2 4 4)

2
45).4
3)

3 1, .1
2

NMOMOLLbIO



(320,12 +5,76)

9. Bbluncnutb: 6,5-4 —

0,24
A)14: B)-14: C)16; D)-16; E)15;
187,2
45

10. Belumcnntb: 7,7 - +12,3-3,4+0,05

A)-58: B)57; C)59; D)58; E)51;

11. Bbluncnuts: 5,2-£ - 16—’4-0,6+3,84
-19 -8,2
A6 ; B)5; C)3; D)4, E)2
TecT Ne2
1. PewnTb ypaBHEHME: 7+ 2 =8
5 X
5
A)-5; B)5; C)10; D)-10; E)O;
X
—-1
2. PelwunTb ypaBHEHME: 5+ BT =7
A) 18; B)12; C)15; D)21; E)27,
3. PewnTb ypaBHeHue 9-2(x-1) =8-x
A) 8;B)2;C)5;D)3;E) 4
4. PelWnTb ypaBHEHNME: 3(x+1)+4=01-2x)7
A)3; B)-1; C)2; D)1; E)O;
5. PelwunTb ypaBHEHMeE: 3(4x-1D) +2(x+2)=10x—-7

A) -2; B)- 3; C)- 4, D) 2; E) 4,
6. PelwunTb ypaBHEHME: 5(38x—-4)-7(2x-3) =8
A)6;B)7,C) 3;D) 4, E) 5;
2X+5 b5x+7

3
A) 41; B)- 49; C)-37; D) 37; E) 43;

7. PelwwmTb ypaBHeHME: =-0,75

8. PewunTb ypaBHeHue: 2%x—13(x—4) =0,25x+9
A) 9;B) 8;C) 6;,D) 4;E) 5;

9. Pewwutb ypaBHeHue:  3X —3%(3x— 2)= 3X5+8
11 7 1.5 2
A)—;B)=;C)=:D)=;, E)=;
) 3 )3 )3 )3 )3
10. PewwuTb ypaBHeHue: %4“__%()(_ 2) =25x—2

A)2;B)3;C)7;D5;E) 4,

11. PelwnTb ypaBHEHME: 2X(3x —1) + 4x(0,5x —3) =8x* — 42
A) 2,B)3;C) 7;D) 5; E) 4;

12. PewwuTb ypaBHEHME: 2+ Xx)(3+X)—(x+5)(x—6)=78
A) 2;B)3;C) 7;D) 5;E) 4;

13. Pewwutb ypaBHeHune: (X—1)(x—3)—(x+5)(x+3) =8—-16x



A) 2;B)3;C) 7;D) 5;E) 4;
x+8+3x+4_x—4 TX+2

14. PewuTb ypaBHeHMe: +
4 3 5
A) 5;B) 6;C) 8;D) 2;E) 4,
Tect Ne 3
lgx+7
1. PewnTb ypasHenme: X 4 =10'9"

A) {10°; 10%}; B){10% 1072}; C){10;10%}; D) {102 10%; E) {10Z; 103}

2_ X
2. PelunTb ypaBHeHue: |g(64- 2" j: 0

A){-4;4}; B){0;4}; C){-2;2}; D){3; 4}, E){-36; -4}.
3. Pewau myogunapo é6epn: logs x—1=log, x+log 5 X
5
A)35: B)5; C)10; D)15; E)25.
4. PewuTtb ypaBHehue: log,(9—2°)=3—-x
A){0; 3}, B){0}; C){3} D){3; 2} E)I.
5. PewwmnTb ypaBHeHue: l0g 2(25)(+3 —1)= 2+log 2(5X+3 +1)
A)1; B)-2; C)-3: D)2; E)3.
6. Pewutsb ypaBHeHnve: log 4(2 42 —1)= 2X—4
A)-1;, B)O; C)2; D)4; E) 3.
7. Pewumutb ypasHenue: log 2(4X + 4)= log, 2° +log 2(2X+1 —3)
A)O; B)1: C)4; D)2: E)3.

8. Pewnts ypasrenne: 10,5 x +10g; x = logy \/é

1 3
A)_E; B)Z; C) 2, D)%; E)%-
10* +10°

9. PelwnTb ypaBHEHNE: 5" 4 5% {5 4 B =
A)3; B)4; C)5; D)6; E)7.
4" +4"+4 1
10. PewnTb ypaBHeHMe: 12* +12% +12° 81x+1

1 2 3 3 4
A)g; B)—g: C)z; D)E; E)_g-

11. PewmTs ypasHenme: 2-37° 5.3 +2.3" =135
A)3; B)4; C)5; D)6; E)7.

3x+3
3 2_ =+/4"
12. PewnTb ypaBHeHME: 8x—1

A)1; B)2; C)3; D)4; E)S.

413 x—2 6/ g1-x
13. PelunTb ypaBHeHue: V \/16 —Y/4

3 4
4’ )3'

1 2 3
A)g; B)g; C)E; D)



Mepe4yeHb 3agaHNM ONA KOHTPONbHLIX paboT
KoHTponbHaga paborta Ne 1
1. PasnoxeHne uenoro 4yucna B CyMMYy MO CTEMNEHAM OCHOBAHUSA CUCTEMBI
cuncneHus

400
3apaHue: CpaBhuTb uncna 3 n 4°°,
2. MeToq aHanusa genuMocTu Haueno. Mcnonb3oBaHne Npu3HakoB AeNMMOCTU

3apanue: HainTu Bce HaTyparnbHble N, npu koTopbix ymcno 2" —1 genutes Haueno
Ha 7.

3. MeTop aHanu3a ocTtaTKoB

3apaHuve: Hantm octatok oT geneHus uenoro yucna N Ha 30, ecnu U3BECTHO, YTO
OCTaTOK OT ero geneHnsa Ha 15 paBeH 4, a ocTaTok OT geneHusi Ha 18 paeeH 7.

4. 3apgayun Ha NPOCTbIE N COCTaBHbIE YMcna

2 2
3apanve: [okasaTtb, uto ecnm P u 8P° +1 - npoctele uucna, To 8p° —1 - Toxe

NPOCTOE YMCIIO.

5. 3apgaum Ha HO n HOK

3agaHue: Kaknm MoxeT BbiTb Hanbonblwmnm obLwmin genuTtenb HaTypasbHbIX Yncen
M 1 N, ecnv Npu yBenNMYeHun Ymcna M Ha 6 oH yBenuymeaeTcs B 4 pasa?

MepeBog paumoHanbHOro yucna u3 O6bIKHOBEHHOM Opobu B NEPUOAUNYECKYHO U
obpaTtHo.

3apaHne: Kakve wn3 crnegylolwmMx 4YmMcesnl MOXHO 3anmcaTb B BUOE KOHEYHbIX
[ECATUYHbIX Apoben: LE%E

352 56 75 96
6. CpaBHeHMe paumoHanbHbIX YUCE.
5,0 4,9

3apaHve: CpasHutb asa uncna: 4,(9)* n 5,(0)*®.

7. [loka3aTenbCTBO paLMOHanNbHOCTU UM MppaLMOHanbHOCTM Yucna.

3apaHwe: [lokasaTb, 4To uncro /2 —3/2 ssnsietcs nppaumoHanbHbIM.

8. CpaBHeHMe AeNCcTBUTENbHbIX YMCEN.

3apanue: Kakoe 13 uncen Gonblue: 2-+17 unm 8,(24) 2

KoHTponbHasa pabota Ne 2
1. Hangute nnowagb purypbl, orpaHU4eHHON NINHUAMU

1) y=[x(x-1)
2) y=(x+2)(x)

n ocblo abcuucec.
2. Hangnte o6lime Toukn rpadomka dpyHkumm 1).y = x3-5x2 1 npamoit y + 7x - 3 = 0.

EcTb N1 cpeau HUX Toukn kacaHna? 2)y =x3-3x2-5uny = 9x.
3. PewunTe ypaBHeHue:

I)v1-cosx +\/cos(§+%) =\2

2)—\/1 +cos2x +3\/cos(x~:r) = JE




4. PewnTb cnuctemy ypaBHEHUN:

)/ log(11-2y%) = log, (2x" ~Sxy+11)
3log, y+log,, x=5

log3(3—6xy+8x2) =log,(3-y%)
log, y—log,2x+1=0

KoHTponbHas pabota Ne 3 (nnaHumeTtpus)

1. lokasaTtb, 4TO Ang noboro MNpsIMOYrofibHOro TPeyroribHMka WMeeT MecTo
cooTHoweHne 0,4< - <0,5, rge h - BbicOTa, OnywleHHaa Ha rUNOTeHy3y, I - paguyc
BMNUCAHHOW OKPYXXHOCTW.

2. JokasaTb, 4YTO, ecnu auaroHanu [OBYX YeTbIPEXYrOfibHUKOB COOTBETCTBEHHO
paBHbl U NepecekarTCca No4 paBHbIMU Yriamu, TO YETbIPEXYrONbHUKN PaBHOBESTUKN.

3. Myctb B TpeyronbHuke ABC a<b<c u anuvHbl cTopoH a, b, ¢ obpasyioT
apugmeTndeckyto nporpeccuto. [lokasatb, 4YTO ac=6Rtr.

KoHTponbHas pabota Ne 4 (ctepeomeTpus)

1. Boluucnnte O6bEM NpaBWbHOIO TeTpasgpa, ecnv  paguyc  OKPY>KHOCTM,
OMNUCAHHOW OKOJ10 ero rpaHun, paBeH R.

2. B kybe, pebpo KOTOPOro paBHO a, LIEHTP BEPXHEN FPaHN COEANHEH C BEPLLUMHAMMU
OCHOBaHuA. Hantn nonHyo NnoBepxHOCTb 06pasoBaBLLEenCa NupaMmmabl.

3. BbicoTa koHyca u ero obpasytoLiasi COOTBETCTBEHHO paBHbl 4 cM 1 5 cm. Hantn
OOBbEM BNUCAHHOIO B KOHYC Mosfiyllapa, OCHOBaHME KOTOPOro JIeXUT Ha OCHOBaHWUU
KOHyca.

Kputepun oueHku:

- OLEeHKa «OTNIMYHO» BbICTABNSAETCS CTYAEHTY, eCnv NPaBUITbHO BbINOSTHEHO
oonee 90% 3apgaHui;

- OLEeHKa «XOpOLUO» BbLICTABMAETCA CTYOEHTY, €Cnv NpaBuilbHO BbINOSTHEHO
oonee 70% 3apaHui;

- OLEeHKa «yAoBNeTBOPUTENIbHO» BbICTABNAETCS CTYAEHTY, eCnu NpaBuibHO
BbIiNnonHeHo 6onee 50% 3apganHuin;

- OUueHKa «HeyaoOBNeTBOPUTENbHO» BbICTABMNSETCA  CTyOEHTy, €cnu
npaBuIbHO BbINONHEHO MeHee 50% 3agaHuin.

20.2. NMpomexyToyHasa aTrecTauus

lMpomexyToyHaa aTTectaumss No OUCUUNIMHE OCYLECTBNAEeTCS C  MOMOLLbLO
cneayrLwmx oueHOYHbIX CPeACTB: 3a4€T U 3a4€T C OLEeHKOM

19.3.1 NepeyeHb BOMPOCOB K 3a4€Ty C OLIeHKOW:

1. [denumocTb Yucen n eé cBonctea. lNpusHakm 4enmmocTu.

2. OcHoBHas Teopema apudMeTUKN.

3. HO[ n HOK uucen. Anroputm EBknuaa.

4. Anroputm EBknuaa. MNpeactaesneHne paumoHanbHbIX Yucern B Buge apoou.

5. OnemeHTapHble OYHKLMM U UX FpadomKu.

6. ToxaecTBeHHble Npeobpa3oBaHNA BbipaXKeHUN.

7. KBapgpaTHble ypaBHeHus. TeopeMmbl BueTa.

8. PauunoHanbHble 1 MppaunoHarbHble YpaBHEHMS.

9. T[lokasaTenbHble 1 norapudmMmnyeckme ypaBHeHUs.

10. MeToAbl peLleHns ypaBHEHUMN BbICLUNX CTEMNEHEN

11. OcHOBHble CBOMCTBA YMCIIOBbIX Hep. HekoTopble BaXHble HepaBEHCTBA.

12. HepaBeHcTBa. OBG0OLIEHHBIM METO4 MHTEPBASIOB.

13. VppaunoHanbHble HepaBeHCTBa, HepaBeHCTBa C MoayneM. NokasatenbHble n
norapndmMmnyeckne HepaBeHCTBa.



14. Cuctembl ypaBHEHUN.

15. OcHoBHble hOPMYIIbl TPUTOHOMETPUMN.

16. TpuroHomMeTpuyeckne ypaBHEHUSA (OCHOBHble (POPMYIibl U YacCTHble Cryyan).
CucremMbl TPUrOHOMETPUYECKUX YPaABHEHU.

17. Bugbl TPUroHOMETPUYECKMX YPABHEHNIN N METOAbI UX PELUEHUS.

18. TpuroHomeTpuyeckne HepaBeHCTBa

19. PaumoHanbHble ypaBHEHUS HEpaBEHCTBa C NapaMeTpoM.

20. NppaunoHarnbHble ypaBHEHUS] U HEpaBEHCTBA C NapamMeTpoM.

21. MeTtog mateMaTUYeCKON UHAOYKLNN.

22. OnemeHTbl KOMOMHATOPUKM M TEeopunm  BEPOSITHOCTEMN. PeweHue
KOMOMHaATOPHbIX 3aau

23. TpeyronbHuk Mackans.

24. bnHoMm HbtoToHa (BbIBOA (hOpMYnbl, CBOMCTBA pasnoxeHnsa GuHoma).

25. Akcnombl nnaHnmeTpum. CBOMCTBA akCUOM.

26. TpeyronbHUKN M UX BUAbl. 3amedaTtesibHble JIMHUM U TOYKU B TPEeYrosibHUKeE.
CBoncTBO BUCCEKTPUCHI TPEYronbHMKa

27. COOTHOLWEHMST MexXady CTOpoHaMuM W yrnamu  TpeyrofibHuka. Teopema
Mudparopa. Teopembl CUHYCOB Y KOCUHYCOB.

28. dopmynbl Nfowaan TpeyronbHuKa.

29. lNpun3Hakm paBeHCTBa 1 Nogodbus TpeyronbHUKOB

30. MHoroyronbHUK. Bbinyknbii MHOroyronbHMK. CBOMCTBO AnaroHarnemn BbinyKioro
YeTbIpexyronbHuKa.

31. YeTtblpexyronbHukn. [lapannenorpamm. [lpamoyronbHuk. Pom6. Keagpar.
Tpaneuus.

32. BnncaHHble 1 OnuUCaHHble YeTbIPEXYroNbHUKK.

33. MNnowagp NPAMOYrofibHUKA, napannenorpaMmma n Tpaneuuu.
OKpYy)KHOCTb.  XapaKTepuCTUYeckoe CBOMCTBO OKPYXXHOCTWU. Yrrbl, CBSI3aHHble C
OKPY>KHOCTbHO: BMUCAHHbIW, Yron Mexay XOpAoW U CEKyLLen, Yrosl Mexay KacaTenbHOM U
Xop4own.

34. CeonctBa xopn OKPY>KHOCTU. Teopema O KacaTeNbHOW N CEKYLLIEN.

35. OKpY>XHOCTW, BNUCaHHbIE N ONUCAHHbIE OKOJIO TPEYrosibHUKA.

36. Kpyr, 4acTtu kpyra, BbluMcneHme nx nnowagen. Fleometpnyeckne mecrta Touek,
obnagatowmx 3agaHHbIMU CBOMCTBaAMM.

37. NpaBunbHbIE MHOrOYrofibHWKN. BrncaHHble W OnNUCaHHbIE OKPYXHOCTM B
npaBuSibHbleE ~ MHOrOYrofnbHWKW.  [OnuHa  OKpyxHocTu.  [nowagb  nNpaBUSIbHOMO
MHOIOYrosibHUKa.

38. KoopauHatbel Todek u BekTopoB. [nvHa BekTopa. PaccTtoaHue mexay ABYMS
Touykamn. CkansipHoe Npon3BeeHe BEKTOPOB.

39. MNMocTpoeHna Ha nnockocTu. iHBepcus, MeToq CUMMETPUK, MeToa nogobus.

40. Yron mexagy npssMbIMy B MPOCTPaHCTBE.

41. NpumeHeHne BEKTOPHOW anrebpbl Npu peLleHun CTepeoMeTpuYecKnx 3agad
LLKOSMBbHOIO Kypca reomeTpum.

42. lNepneHAnKynsipHble NpsiMble 1 NSIOCKOCTU. YTon Mexay NpsiMOn 1 NNOCKOCTLIO.

43. PacctosiHMe OT TO4YKM [0 MNIIOCKOCTU, PacCTOSHUA Mexay MpsaMbiMA ¢
NSIOCKOCTAMMN.

44. Yron mexay Nnockoctsmu. [ByrpaHHbIn yron, GUccekTop, TpexrpaHHbIn yron.

45. O Bbl4MCNEHNN O6BEMOB MHOIMOTPAHHMKOB N NX YacTeNn.

46. 3agaym Ha KOMBMHALWM MHOrOrpaHHMKOB.

47. durypbl BpaLleHus.



48. KomMOGuHaumu curyp BpalleHms ¢ NnpaBuiibHbIMW MHOTOrpaHHMKaMm)
49. OnemeHTbl Teopun BEPOSTHOCTU B LLKOMbHOM Kypce KracCoB C Yriy6reHHbIM
n3yyeHmem mateMaTuku. MNpeanoxeHusi, 3aBucsaLLmne oT NepeMeHHOMN.

Tpeb6oBaHUA K BbINONTHEHUIO 3aAaHUN, LWWKaNbl U KPUTEPUU OLLeHUBAHUA

Ona oueHuBaHnsa pesynbTatoB o0Oy4yeHMss Ha 3aveTe C OLEHKOW MCMOomnb3ylTecs
cnegyowme nokasatenu (3YHbl n3 19.1):

1) 3HaHMe y4yeBGHOro maTepuwana u BrnageHWe NOHATUNHBbIM annapaTtoM 3f1eMeHTapHON
MaTeEMaTUKU;

2) yMeHue CBsA3blBaTb TEOPUIO C MPAKTUKOMN;

3) yMeHune WnnCTpupoBaTb OTBET MpuMmepamn, daktamu, [aHHbBIMU  HayYHbIX
ncecnenoBaHum;

4) yMeHue NPUMEHSTb TeOopeTUMYEeCKMe 3HaHUs AN pPeLUeHUa MpPakTUYecKMX 3ajad B
obnacTtu anemMeHTapHOM MaTeMaTuKn, peLllatb TUNOBbIE pacyYETHbIE 3a4auu.

[ns oueHnBaHnA peadynbTaTtoB 0Oy4Y4eHUs Ha 3a4eTe C OLLEHKOM UcnonbayeTtca 4-6annbHas
LWKana: «OTIINMYHO», «XOPOLUO», «YAO0BNETBOPUTENBHOY», «HEYLOBNETBOPUTENBLHOY.

CooTHoOLWEeHMEe NokasaTeneun, KpUTeEpUEB U LLIKallbl OUEeHNBaHNA pe3yrbTaToB o6yqu|/|;|.

YpoBeHb
chopmmpos
Kputepum oueHnBaHna KoMmneTeHUnn aHHOCTHU
KOMMeTeHumn

"

LLikana oueHok

O6yyatomnmnca B NONHON Mepe BnageeT NOHATUNHBIM
annapaTom 3reMeHTapHON MaTemMaTuKK, cnocobeH
UNNCTPUPOBATbL OTBET NpuMepamMu, pakTamm, JaHHBIMN MOBbLILLEHH
Hay4HbIX MCCeN0BaHNIA, MPUMEHSATL TeopeTNIecKMe il YPOBEHb OTnu4yHo
3HaHUA ON1A peLleHnst TUNOBbIX PAaCYETHbIX 3a4au U

NpaKkTUYECKNX 3adaHnin 6onee BbICOKOro YPOBHS
CNOXHOCTWN B 06NacTu afieMeHTapHOM MaTeMaTUKN.

Ob6yuyatowmnnca BnageeT NOHATUAHBIM annapaTomM
3NeMEHTapHOM MaTeMaTuKn, CNOoCoOeH UNMCTpUpoBaTh
OTBET NpMMepamu, hakTaMm, NPUMEHSTb TEOPETUYECKNE
3HAHWSA NPY PeLLIEHUN TUMOBbIX PACYETHLIX 3aay,
AonyckaeT He3HaunTenbHble oWnbKM Npu peLleHnm
NpakTUYEeCKNX 3agaHuin 6onee BbICOKOro YPOBHS
CMNOXHOCTN B 06NacTn dnemMeHTapHOM MaTeMaTUKu.

Bas3oBbin

YDOBEHb XopoLwuo

Obyuvatowmncs BrnageeTt YaCTUYHO TEOPETUYECKUMM
OCHOBaMW 3rieMeHTapHON MaTemMaTuku, oparmeHTapHo
cnocobeH NNNCTpMpoBaTb OTBET NpMMeEpamMu, hakTamu,
B psige criyjaeB 3aTpydHsieTcsl NPUMeHsTb TeopeTudeckme | Noporoebii | YOoBneTBopu-
3HAHWSA NPY PELIEHUN TUMOBbLIX PACYETHLIX 3agaY, He YPOBEHb TEnbHO
Bcerga cnocobeH pelunTb NpakTuyeckne 3agaHus donee
BbICOKOIrO YPOBHSI CIOXXHOCTU B 00NacTy afieMeHTapHon
MaTeMaTUKu

OTBeT Ha KOHTPOSbHO-U3MEPUTENBHBIM MaTepuan He
cooTBeTCcTBYyeT mtobbiIM TpemM M3  NepeyUCcneHHbIX
nokasartesnemn. Obyuvatrowuncs OEeMOHCTpUpyeT Heynosnetsopu
OTPbIBOYHbIE, (hparMeHTapHble 3HaHWs, AOMycKaeT rpyoble -TenbHO
OWNBKM NpY peLLeHnn TUNOBbIX PacyY€THbIX 3agad nMbo He
MMeeT NpeacTaBneHms o0 cnocobe mx peLueHus.




Mo pelwweHuto nNpenogaBatend CTygeHTaM MOryT gaBaTbCa Apyrue Unu JOnoSHUTENbHbIE
3a4yeTHble 3a4aHn4, a Takke NpoBOAUTLCS TECTMPOBAHME.

MonHocTbio 6a3a TecToBbIX 3a4aHWi ONs NPoBepKn chOPMUPOBAHHOCTU KOMMNETEHLMN, a
TaKke KpUTEPMM OueHKM npeacTaeneHbl B [MpunoxeHun 10 «PoOHO OLEHOYHBIX CPEeAcTB» K
OonucaHM0 OCHOBHOWM obpasoBaTenbHon nporpammbl 44.03.05 lNMeparornyeckoe obpasoaHue (C
OByMs1 npodunamm nogrotoBkn), npodmnn Matematmka. VHdopmaTnka M MHGOPMaLMOHHbIE
TexHonoruu B obpasoBaHunn, pasmeLleHHoOM Ha cante B® BI'Y https://bsk.vsu.ru/sveden/education.
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