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1. Koa n HammeHoBaHMe HanpaBfeHUsa NoAroTOBKMU:

44.03.05 NMeparornyeckoe obpasoBaHune (C AByMS NPOOUNISMU NOLTOTOBKN)

2. NMpodnnu noaroToBKM:

MaTematuka. MHdopmaTmka n nHdopMaunoHHbIE TEXHOOMMN B 06pasoBaHnn
3. KBanudwmkauusa BbinyckHuKa: 6akanasp
4. ®opma ob6y4eHus: oyHasi, 3a04Has

5. Kadegpa, oTBevawwasi 3a peanusauuio OUCLUUNIMUHBI: €CTECTBEHHOHAYYHbIX W

obLweobpasoBaTenbHbIX AUCLUMINH
6. CoctaButenb nporpammbl: E.A. [Nlo3gHoBa, kaHANOAT Negarormyecknx Hayk, oUEHT

7. PekomeHgoBaHa: Hay4yHO-meTogudeckum coBeTtoMm dunmana (npotokon Ne 1 ot
31.08.2018r.)

8. YuebHbIn roa: 2019-2020, 2020-2021 CemecTpbl: 6, 7 (000), 5, 6 (3p0)



9.llenu n 3apgayum y4e6HON AUCLIMNIIUHDI:

Lenbo y4yeOHOM AUCUMNIUHBLI «ONEMEHTapHasi MaTtemaTtuka» aBnseTca opmupoBaHue
3HaHU OCHOB 3fleMEHTapHOW MaTeMaTUKM U YMEHUA NPUMEHATb MaTtemMaTuyeckuh annapat
npu peLeHnn npodeccrmoHanbHbIX 3agau.

3agaum yuebHOM ANCLUUNIIUNHDBI:

— cucTemaTusaunsa 3HaHuM No anemeHTapHon anrebpe, Teopmum QYHKLUI, reoMeTpuu;

— MW3r0XEeHMe TEOPETUYECKNX OCHOB 3fIEMEHTAPHOM MaTEMATUKN;

— (opMUpPOBaHNE HABLIKOB MPAKTUYECKOro NPUMEHEHUSI TEOPETUYECKNX CBEAEHUN;

— pasBuUTME YMEHUA aHanuanposaTb, cuUcTeMaTuanpoBatb, o006obwate npu Bbibope
paumMoHanbHbIX cnocoboB pelleHns 3agav;

— [OONOSIHEHME 3HAHUM HOBbIMW dakTaMn, HeoOXoOMMbIMM ONS PelleHus 3adad LUKONbHOro
Kypca MatemaTuku;

— pasBMBaTb YMEHUS aHanuM3MpoBaTb, cucTemMatusuMpoBaTb, 06o6wate npu BblboOpe
paumMoHanbHbIX CnocoboB peLleHns 3agay;

— M3YYMTb LUKOSIbHblIE pa3genbl, KOTOpble HeOOoCTaTOMHO MpeacTaBfieHbl B OCHOBHbIX
MaTeMaTUYeCcKnX Kypcax.

10. MecTo y4yeb6HOM ANCLUUNIUHBLI B CTPYKTYpe obpa3oBaTesibHOM NporpamMmmbl:
OucumnnuHa «3nemeHTapHas maTematuka» BxoguT B 6nok b1 «[OucuunnuHbl (Mogynn)» u
aBngeTca obsasaTenbHON AUCUUNANHOWM BapuaTMBHOW 4YacTu obpasoBaTeribHOWM MporpamMmbl.
Ona mn3ydenna amcumnnuHbl TpebyeTtcsa ocBoeHune kypcoB «Matematvka» unm «ONeMeHTbI
anddepeHUmanbHOro ucducneHnay wun «BBegeHne B MaTeMaTUYeCKUMM  aHanuad»  unm
«ONEeMEHTbI UHTEerpanbHOro ncuncneHnsay, «Marematundeckuin aHanmay, «JlnHenHaa anredbpa»
«MaTtemaTun4yeckasa nornka v Teopus anroputMoBy». ncumnnuHa ABnseTcs npeawecTByoLLENn
ansa kypcoB «MeToguka obyyeHus matemaTuke», «Teopusi BEpOSATHOCTEN U MaTeMaTuyeckas
cTaTUCTUKa». 3HaHUS, NMOMyYeHHble NPU U3YyYeHUU OUCUMUNSIUHBI, UCMOSb3YTCA NpakTUYecku
BO BCEX MaTeMaTU4YeCKUX U METOANYECKMX OUCLUUNIMHAX NPeaMETHOM MOAroTOBKW, a Takke
OyayT BOoCcTpeboBaHbl Ha NPOM3BOACTBEHHOW Nedarorn4eckon npakTuke.

Ycnosus peanusaumm  gucumnnuHbl ana nmy ¢ OB3  onpepgenstotca 0cob6eHHOCTAMM
BOCNpUATMS y4yebHOM WHoOpMauunM u C  y4eToM UHAMBUAOYASNbHbIX  MNCUXO(PU3NYECKUNX
ocobeHHocTeN.

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUsi MO AucuunnuHe/mMoaynio (3HaHUA, yMeHwus,
HaBbIKW), COOTHECEHHbIe C NIIaHUPYeMbIMU pe3yrbTaTaMuM OCBOEHUsi o6pa3oBaTenbHOM
nporpaMmmbl (KOMNETEHUMSAMU BbINYCKHUKOB):

KomneTteHuus

MnaHnpyemble pe3ynbTaTbl 00y4yeHus
Kop, HasBaHue Py pesy y

3HaeT (umeeT npeacTaBneHne):

—  CB$I3b TEOPETUYECKMX OCHOB M TEXHONOMMYECKMX NPUEMOB
arieMeHTapHON MaTeMaTUK1 C CoaepxaHuem npenogaBaembix
y4eBHbIX NPeaMETOB;

—HeobxoaMmble cBeAeHUs neaarormyeckoro, MeTo4MYeCcKoro
xapakTepa, HeobxoauMble ANs CO3aHus U peanusaunm y4ebHbIX
nporpamMmm B COOTBETCTBMM C TpeboBaHMsMU 0Bpa3oBaTernbHbIX
CTaHOapToB.

rOTOBHOCTb pearnn3oBbIBaTb
obpasoBareribHble NporpamMmb
MK-1 no y4yebHbIM NpegMeTam B
COOTBETCTBMM C TpeboBaHNsSMKN | YMeeT:

obpasoBaTerbHbIX CTaHOapToB — OCYLLECTBMATb AeATENbHOCTb MO pa3paboTaHHbIM NporpaMmmam
y4ebHbIX NPELMETOB;

— NNaHMpoBaTb U OCYLLECTBNATb y4EOHbIA NPOLECC B COOTBETCTBUN C
TpeboBaHMsiMn 0bpa3oBaTesbHbIX CTaHOAPTOB;

Bnageet (MMeeT HaBbIKK):
— BNageHust npodeccrMoHanbHbIM MHCTPYMEHTapueM, No3BONSALLUM
peanu3oBbiBaTb y4ebHble NporpaMMbl B COOTBETCTBMM C




TpeboBaHMsiMn 0Opa3oBaTesbHbIX CTAaHOAPTOB;

CMocobHOCTb NCMONb30BaTh
BO3MOXHOCTM
obpasoBaTtenbHoOW cpeapbl And
OOCTWKEHNS NTMYHOCTHBIX,
MeTanpeameTHbIX U

MK-4 npegMeTHbIX pe3ynbTaToB
obyyeHusa n obecneyeHus
KayecTBa y4yebHo-
BOCMUTATENBHOIO npoLecca
cpencTeBamMu npenogaBaembix
y4ebHbIX NpeameToB

3HaeT:
— OCHOBHbI€ METOAbl NCMNOJ1b30BAHUA 06pasoBaTean017| cpeabl and
AOOCTUXEHUA NMMYHOCTHbLIX, MeTanpeaMeTHbIX U nNpeaMeTHbIX
pe3ynbTaTtoB 06yqu|/|;| n obecneveHns kKayecTea y‘-IGGHO-
BOCNUTATENbHOIO NpoLuecca cpeacrtsamMu npenogaBaeMbixX y‘-leﬁHbIX
npegmMeTosB,;

ymeer:

— MCNomnb30BaTh 3HaHNE OCHOB 3MeMEeHTapHOW MaTeMaTukun Ans
nepesoaa MHOpPMaLUMM C eCTECTBEHHOIO S3blKa Ha A3blK MaTeMaTUKu
n obpaTHo;

— NPUMEHSATL TEOPEeTMYECKNE 3HAHWS MO 3NIeMEHTapHON MaTeMaTuke
B ONMCaHMN NPOLECCOB U ABMEHUI B PasfnyHbIX 0b6nacTax 3HaHUS;

— NNaHMpoBaTh U OCYLLECTBNATbL HAay4YHO-UCCeaoBaTeNbCKYo paboTy
C Y4eTOM BO3MOXHOCTW MCMNOMb30BaHWsA obpasoBaTenbHON cpeapl And
OOCTUXEHNS NNYHOCTHBIX, MeTanpeaMeTHbIX U NpeaMeTHbIX
pesynbTatoB 0byyeHuns n obecneyeHuns kayectsa y4ebHo-
BOCMNMTATENbHOro npoLecca cpeacTsammn npenogaBaeMblx y4ebHbIX
npeaMeToB;

— OCYLLeCTBNATb MOUCK 1 0TBOP MHOopMaLun, Heobxogumown Ans
peLleHns KOHKPETHOMN 3adauu;

Bnageer:

— KOHCTPYKTUBHBIMW YMEHUSIMM KaK OOHMM U3 rMaBHbIX acMeKToB
npocdeccuoHanbHON KynbTypbl ByayLlero yuntensa-npeaMeTHUKa;

— mMaTtepvasnioM afieMeHTapHOM MaTeMaTuK/ Ha YPOBHe,
nossonstoLieMm GopMynnpoBaTh 1 pellaTb 3agayu, BO3HMKaoLWmne B
xoae y4yebHom aesTenbHOCTM NO NpenogasaeMbiM NpegmeTtam, a
Takke B NpakTu4eckon aesaTenbHOCTH, Tpebytowue yrinybneHHbIx
npodeccnoHarnbHbIX 3HaHWUI;

— HaBblkamu hopManusaumm TEOPEeTUYECKUX 1 NPUKNaAHbIX
npakTU4ecknx 3agad.

12. O6bemM AUCUUNUHBbI B 3a4eTHbIX eanHuuax/vyac. — 5/180.

dopma NPOMEXYTOYHOM aTTeCTaLUumn 3a4eT C OLIEHKOM

13. Buabl yuebHoMn paboThbl
OuHas ¢hopma o6y4eHus

TpynoeMKocTb (Hachl)
Y Mo cemecTpam
Bug yuebHol paboTbl Bcero p
6 cem. 7cem.
KoHTakTHas pabota, B TOM uucne: 110 60 50
nekumm 36 20 16
npakTu4eckmne 3aHATUA 74 40 34
CamocTosTenbHas paborta 70 48 22
dopma NPoOMEXYTOUHOM aTtTecTaumm
(3a4em c oyeHkoli — 0 yac. 0 - 0
7 cemecmp)
WToro: 180 108 72




3ao4Hasa ¢popma o6yyeHus

TpynoeMkocTb (Hachl)

" Mo cemecTtpam
Bug yyebHon paboTbl Bcero p
5 cem. 6 cem.
KoHTakTHas pabota, B TOM yucre: 28 14 14
nekuum 8 4 4
npakTUyecKne 3aHATUsS 20 10 10
CamocTosiTensHasa pabota 148 94 54
dopMa NpoMEXYTOYHOM aTTecTaumm
(3a4em c oueHkol — 4 vac. 4 - 4
6 cemecmp)
WToro: 180 108 72

13.1. CopepxaHme ANCUUNIIUHBI

OuHas ¢hopma o6y4eHus

Ne n/n
ONCLIMMNUHBI

HanmeHoBaHue pasgena

CopepxaHve pasgena aMcunnimHbl

1. NNekumn

1.1 ApudmeTrka

HekoTopble cBegeHust u3 apumeTukm. OcHoBHasi Teopema
apudmeTunkn. Ceomnctea genmmoctn. HOO n HOK. Anroputm
EBknupa. MNpeacTaBneHne paumMoHanbHbIX YACEN B BUAE
AecaTu4Hom gpobu.

1.2
rpadounkm

AnemeHTapHble YHKLUN U UX

OcHOBHble anemMeHTapHble YHKUMK U NX rpacpmkn. SnemeHTapHble
dyHkumn. Mx ceorictBa. MNpeobpasoBaHne rpadnkoB yHKLNN.

1.3
HepaBeHcTBa. CucTeMBI
ypaBHEeHUM

AnreGpanyeckne ypaBHeHUs 1

YpaBHEHUSI C OQHON NEpEMEHHON. PaBHOCUNBHOCTb YpaBHEHUN.
PaunoHanbHble ypaBHeHUsi. OCHOBHblE METOAbI PELLEHUS: METOA
NoACTAHOBKM U METO[, pa3noXeHnss Ha MHOXUTenu. CneunaneHble
BUAbl pauMoHarnbHbIX ypaBHeHUN. [Jpo6HO-paunoHansbHble
ypaBHeHus. VippaunoHarnkeHble ypaBHEHUS. Y paBHEHMS,
coaepxalime nepemMeHHy noa 3Hakom abCconTHON BENUYMHBI.
HepaseHcTBa. PaBHocunbHbIe NpeobpasoBaHmns. PaumnoHanbHble
HepaBeHcTBa. MeTop MHTepBanoB. VippaunoHaneHble
HepaBeHcTBa. HepaBeHcTBa ¢ Moaynem. [NokasaTtenbHble U
norapudmMmyeckne HepaBeHCcTBa

Cuctembl ypaBHeHUN. PaBHOCMNBHOCTL cucteM. CuUctembl
anrebpaunyeckux ypaBHeHu. CucTtemMbl MokasaTenbHbIX U
norapnmMm4eckux ypaBsHeHnii. MeTtoapl pelleHnsi CUCTEM

1.4 [Noka3aTenbHble n

norapuMuyeckme ypaBHeHUs!

[evictBus co cteneHsiMu. OCHOBHbIE BUAbI NOKa3aTeNbHbIX U
norapupMmM4ecKMx ypaBHEHUA W METOAbl X PeLUeHUs..

1.5 TpuroHomeTpus

OcHOBHbIe TpUroHomeTpuyeckne hopmyrsl. PopmMynbl
npuBegeHus. ToxaecTBeHHble Npeobpa3oBaHuns
TPUroHOMeTPUYECcKux BolpaxeHun. lNpocrteniune
TpUroHoMeTpuyeckme ypasHeHus PasnuyHble Bugpl
TPUTOHOMETPUYECKMX YPABHEHUIA U METOAbl UX PeLLeHNs.
YpaBHeHus, cogepxalune obpaTHble TPUroHoMeTpuyeckne
dyHKUMN. CUCTEMBI TPUTOHOMETPUYECKNX YPaBHEHWI.
TpuroHomeTpuyeckne HepaseHcTBa. Cuctemsl
TPUTOHOMETPUYECKMX HEPABEHCTB.

1.6 OnemeHTbl KOMOUHaTOpP

VK.

OCHOBHblE NOHATUSA KOM6VIHaT0pVIKI/|Z nepectaHoBKWU, pa3MeLlleHNAa n
co4yeTaHu4. CDOpMyJ'IbI ana BblMUCIIEHUA. KOMGMHaToprIe
TOXOEeCTBa.

1.7
TIOTUKM

OnemMeHTbl MaTeMaTU4eCcKomn

OnemeHTbl MaTeMaTmndeckon nornkn. Metong matemaTnyeckomn
WHOYKLUMK.

1.8 MnaHnmeTpus

Akcrombl NnaHmMeTpun. CBOMCTBA akCMOM. TpPEYronbHUKN.
BameyvarenbHble IMHUM U TOYKK B TpeyronibHMKe. COOTHOLLEHUST MEXAY
CTOPOHaMU 1 yriamMu TpeyrornbHuka. Buabl TpeyronsH1KOB.
MHOroyrofnbHVKM: BbINyKIble, HEBLIMYKIbIE, 3BE3a4aTble, NPaBUSIbHBIE.
BrivcaHHble 1 onrcaHHble MHOroyronbHUKK. OKpyKHOCTb. Kpyr, Yactu




Kpyra, BbluMCreH e UX nroluageii. FfeomeTpuyeckre MecTa TOYeEk,
obriagaroyx 3agaHHbIMK CBOCTBaMM. MoCTpOeHUs Ha NIOCKOCTM.
MHBepcus, MeToa CMMMETPUK, MeToA Nnodobus.

1.9

CtepeomeTpus

Akcnombl ctepeomeTpun. CBONCTBa akcmoM. [NapannensHoCTb 1
nepneHanKynsipHOCTb MPSMbIX U NNOCKOCTEN B NPOCTPaHCTBE.
Teopema o Tpéx nepneHankynapax. MHororpaHHble yribl.
MHororpaHHVKM: BbIMyKMble, HEBbIMYKIbIE, NONYyNpaBuUnbHbIE,
3Bésayatble. Tena u noBepxHocTu BpalleHus. Lnnunap. KoHyc.
Cdepa. Wap. lNpuama. MNMapannenenvneg MNMupamuaa.
BblunucneHve o6bEMOB 1 Nnowagen NoBEPXHOCTEN.

KoopauHaTHbIN U BEKTOPHbIN
MeToabl

KoopauHaTHbI MeToa Npy peLLeHnn NNaHUMeTPUYECKmX 1
cTepeomeTpuyeckux 3agad. lNMprMeHeHne BEKTOpHON anrebpbl npu
peLLeHUn NIIaHUMETPUYECKUX Y CTEPEOMETPUYECKUX 3aday.

2. NpakTuyeckue 3aHATUA

2.1

ApudmeTrka

OcHoBHas TeopemMa apudmeTukn. Ceownictea genumocTtun. HOL n
HOK. Anroputm EBknuga. NpegcraBneHne paumoHarnbHbIX Yucen B
BMae gecatnyHomn gpobu.

2.2

OnemeHTapHble PYHKUMN U NX
rpadomnkm

OcHOBHbIe aneMeHTapHble YHKUMM U NX CBOWCTBA U rpadouku.
IMpeobpasoBaHue rpacdpmkoB pyHKLUMNA.

2.3

Anrebpanyeckne ypaBHEHNS 1
HepaBeHcTBa. Cuctembl
ypaBHEeHUM

OCHOBHble METOAbI PELLEHUS YPABHEHWSI C OAHOW NEPEMEHHOMN:
MeTOoZ NOACTaHOBKM U METOZ PasnoXeHUst Ha MHOXUTENMW.
PaumnoHanbHble ypaBHeHus. VippaunoHanbHble ypaBHEHUS.
YpaBHeHus, cogepxalyue nepeMeHHyo nog 3Hakom abconoTHON
BENUYMHbI.

HepaBeHcTBa.

CuncteMbl ypaBHEHMA.

2.4

[NokasaTenbHble U
norapumMuyeckmne ypaBHeHUs:

JencTtBus co cteneHsiMu. OCHOBHbIE BUAbLI MOKa3aTeNbHbIX U
norapuMmUYECKNX YpaBHEHUI W METOObl UX PELUEeHUS.

2.5

TpuroHomeTpus

Pa3nnuHble BUAbI TPUFOHOMETPUYECKUX YPABHEHUI 1 METOAbI UX
pelLeHusi. YpaBHeHUs!, cogepallne obpaTHble
TpUroHoMeTpuyeckne yHKUUU. CUCTEMBI TPUFOHOMETPUYECKMX
ypaBHeHMii. TpuroHomeTpuyeckne HepaBeHcTBa. CUCTEMBI
TPUrOHOMETPUYECKUX HEPaBEHCTB.

2.6

OnemeHTbl KOMOMHATOPUKM.

OCHOBHble NOHATMSA KOMOMHATOPMKW: NepecTaHOBKU, Pa3MeLLEeHNs 1
coyeTaHus. Popmynbl AN BblYMCNEHUs. KOMBMHATOPHbIE
TOXAEeCTBa.

2.7

OnemMeHTbl MaTeMaTU4ecKomn
JIOTUKN

OnemeHTbl MatemaTudeckon nornku. Meton matemaTnyeckomn
MHOYKU MK,

2.8

MnaHnmeTpus

PeLueHve nnaHMMeTpryecKkmx 3agad Ha BbIMMCIEHMS U
JoKasaTenbCcTBa.

MocTpoeHnsa Ha nnockocTu. NHBepcusi, MeTog, CUMMMETPUA, METOL,
nogoous.

2.9

CrepeomeTpus

BbluncneHme o6bEMOB 1 nnowagen nosepxHocTten. NMoctpoeHne
CeYEHUN MHOrorpaHHMKoB. 3a4aym NOBbILLIEHHONW CIIOXHOCTMW.

2.10

KoopanHaTHbIN 1 BEKTOPHbLIN
MeToabl

KoopauHaTHbI MeToq Npy peLleHnn NaHUMeTPUYECKUX 1
cTepeomeTpuyeckux 3agad. MprMeHeHne BeKTOpHOM anredpbl npu

peweHnn nnaHnMeTpn4eCcknx n ctepeoMmeTpn4ecknx 3agad.

3aoyHasa ¢popma o6yveHus

Ne n/n

HaumeHoBaHue pasaena
OUCLIUNIIUHBI

CopepxaHue pasgena aucuuniunHbl

1. Nlekuun

1.1

ApudmeTurka

HekoTopble cBeaeHus n3 apudmetrkn. OCHOBHas Teopema
apudmeTukn. Ceonctea genmmoctn. HO n HOK. Anroputm
EBknuaa. NpeacraBneHve paumMoHanbHbIX YUCEN B BUAE
AeCsaTU4HON gpobu.

1.3

Anrebpanyeckme ypaBHEHNs U1
HepaBeHcTBa. Cuctemsbl
ypaBHEHUN

YpaBHeHusa ¢ 04HON NepeMeHHOW. PaBHOCUIBLHOCTb YpaBHEHUI.
PaumnoHanbHble ypaBHeHNsi. OCHOBHbIE METOAbI PELLEHNS: METOA
NOACTaHOBKN N METO PasrioXeHust Ha MHoXuTenu. CneunanbHble
BMAbl pauMOHanbHbIX ypaBHEHUN. [Jpo6GHO-paumnoHanbHble
ypaBHeHwus. VippaunoHarnbHble ypaBHeHUs . Y paBHeHuUs,




cofepxatlime nepemMeHHy nog 3HakoM abCconoTHON BENUNYMHBI.
HepaBeHcTBa. PaBHOCUIbHBIE Npeobpa3oBaHus. PaunoHanbHble
HepaBeHcTBa. MeToa nHTepeanos. MppaunoHarnbHble
HepaBeHcTBa. HepaBeHcTBa ¢ moayneMm. [NokasaTenbHble 1
norapudmMuyeckne HepaBeHcTBa

Cuctembl ypaBHeHUN. PaBHoCUNbHOCTL cucteM. Cuctemsl
anrebpaunyeckux ypaBHeHUN. CUCTEMbI NOKa3aTeNbHbIX U
norapugmMmyecknx ypasHeHuin. MeToapl peLleHns cCuctem

1.4

[NokasaTenbHble U
norapnmMmuyeckmne ypaBHeHUs:

HencTteus co cteneHsimu. OCHOBHbIE BUAbLI NOKa3aTeNbHbIX U
norapudMmUYECKNX YpaBHEHUN U METOAbl UX peLLeHUs.

1.5

TpuroHomeTpus

OcHoOBHble TpuroHomeTpuyeckue opmyrbl. Popmynbl
npuBegeHus. ToxaecTBeHHblE Npeobpa3oBaHus
TPUrOHOMETPUYECKMX BbipaxkeHuin. lNMpocTtenne
TPUroHOMEeTpUYeCKMe ypaBHeHUs PasnuyHbie Bugpl
TPUTOHOMETPUYECKMX YPABHEHUIA U METOAbI UX PELUEHNS.
YpaBHeHus, cogepxaline obpaTHble TPUroHOMETpUYECKne
dyHKunKn. CUCTEMbI TPUFOHOMETPUYECKUX YPaBHEHUMA.
TpuroHomeTpuyeckne HepaBeHCcTBa. Cuctembl
TPUroOHOMETPUYECKMNX HEPABEHCTB.

1.6

OnemMeHTbl KOMOMHATOPUKM.

OCHOBHbIEe NOHATUS KOMBUHATOPUKN: NEPECTAHOBKN, pa3MeLLEHNs 1
coyeTaHus. Popmynbl AN BblYMCNEHUsA. KOMBMHATOPHbIE
TOXAECTBA.

1.7

AnemMeHTbl MaTeMaTU4ecKomn
NOTNKK

OnemeHTbl MaTteMmaTudeckon nornku. Meton matemaTnyeckomn
WHOYKLUMK.

1.8

MnaHumeTpus

Akcrombl nnaHumeTpumn. CBOMCTBA akeoM. TpeyronbHNUKN.
3ameuaTesbHble fIMHUM U TOYKK B TpeyrornbHuke. COOTHOLLEHNS MeXay
CTOpOHaMW 1 yrnamu TpeyronbHuKa. Buabl TpeyronbHMKoB.
MHOroyronbHUKX: BbINyKrble, HEBbINYKIble, 3BE344aTbIe, MPaBUIbHbIE.
BnvcaHHble 1 onucaHHble MHOroyronbHUKK. OKPYKHOCTb. Kpyr, yactu
Kpyra, Bbl4MCreHne ux nroluagen. FeomeTpuyeckre mecta TOYek,
obriagaroLyx 3agaHHbIMY CBOVICTBaMM. [oCTPOeHUs Ha NMOCKOCTW.
MHBepcus, MeToa cCUMMETpUK, MeTo Nogobus.

2. MpaKkTnyeckmne 3aHATUA

21

ApudmeTurka

OcHoBHas Teopema apudmeTukm. Ceownctea genumoctun. HOO n
HOK. Anroputm EBknuaa. MNMpegcraBneHne paunoHarnbHbIX YUCen B
BMae oecatnyHon gpobu.

2.2

OnemeHTapHble PYHKUMN N NX
rpadoukm

OcHOBHbIe aneMeHTapHble YHKUMM U NX CBOWCTBA U rpadouku.
[MpeobpasoBaHne rpacmKoB PyHKLNUNA.

2.3

Anrebpanyeckne ypaBHEHNS 1
HepaBeHcTBa. Cuctemsl
ypaBHeHui

OcHOBHbIe MeTOAbI PELLUEHNS YpaBHEHNUSI C OOHOW NEPEMEHHOMN:
MeTOA NOACTaHOBKU M METOf, Pa3NOXEHNst Ha MHOXUTENN.
PauuvoHanbHble ypaBHeHUS. VippaumoHanbHble ypaBHEHMS.
YpaBHeHus, cogepalume nepeMeHHyto nog 3Hakom abcontoTHOM
BESTNYUHDI.

HepaBeHcTBa.

CuncTtembl ypaBHEHUN.

2.4

MokasaTtenbHble U
norapvdgMmuyeckne ypaBHeHNs

Hencteua co cteneHsamn. OCHOBHbIE BUAbI NOKa3aTeNbHbIX U
norapmpmmqecmx ypaBHeHMVI N MeTodbl UX peLueHnA.

2.5

TpuroHomeTpus

PasnuyHble BUAbI TPUFOHOMETPUYECKNX YPaBHEHUI U METOAbI UX
pelueHus. YpaBHeHus, cogepxalime obpaTHble
TpuUroHomeTpuyeckme pyHkLnn. CUCTEMbI TPUTOHOMETPUYECKNX
ypaBHeHun. TpuroHomeTpmnyeckne HepaBeHcTBa. CUCTEMBI
TPUrOHOMETPUYECKMX HEPABEHCTB.

2.6

OnemeHTbl KOMBUHaTOPKKN.

OcCHOBHble NOHATUS KOMBUHATOPUKN: NEPECTAHOBKN, pa3MeLLeHNs 1
coyeTaHus. Popmynbl Ans BblYMCeHUs. KOMOMHATOpPHbIe
TOXOECTBa.

2.7

AnemeHTbl MaTeMaTU4YeCKoOMn
NOruKn

OnemeHTbl MaTteMaTmndeckon nornku. Metong matemaTnyeckomn
WHAOYKLUMK.

2.8

MnaHumeTpus

PelLieHne NnaHMMETPUYECKNX 3aa4 Ha BbIYMCTIEHNS U
JoKasaTenbcTBa.

MocTpoeHus Ha nnockocTu. IHBepcKs, MeTon CUMMETpUM, METO
nogobus.
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CtepeomeTpus

BbluncneHne o6bEMOB 1 nnowanen nosepxHocten. MocTpoeHne
CEeYeHNN MHOrorpaHHMKoOB. 3a4a4u NOBbILLEHHON CIOXHOCTMU.




2.10

KoopanHaTHbIN 1 BEKTOPHbIN
MeToabl

KoopauvHaTHbI MeToq Npuy peLleHnmn NnaHMMETPUYECKUX 1
cTepeoMeTpuyeckmx 3agad. NpumeHeHne BeEKTOPHOWN anrebpbl npu
peLleHnn NNaHMMETPUYECKMX M CTEPEOMETPUYECKMX 3a4aY.

13.2. Tembl (pasaenbl) AUCUUNIINHBbI U BUAbI 3aHATUNA

Ou4Hasa ¢popma o6y4eHus

Bugbl 3aHaTMIA (YacoB)

Ne HavnmeHoBaHue Tembl CaMocTosTenonas
n/n (pasgena) gucumnnuHbl Jlekunn | Mpaktudeckue | JlabopaTopHbie pa6oTa Bcero
6 cemecTp
1. | ApnipmeTumka 8 8 22
> OnemeHTapHble YHKUMN U NX 8 0 6 18
' rpadounkm
Anrebpanyeckune ypaBHEHUS U 14 28
3. | HepaBeHcTBa. Cuctemsl 4 10 0
YpaBHEHWI.
lMokasaTenbHble K 10 18
4, 6 0
norapndmuyeckmne ypaBHeEHUS
5. | TpuroHomeTpus 4 8 10 22
Wtoro B 6 cemecTpe: 20 40 0 48 108
7 cemecTp
6. | SnemeHTbl KOMOMHATOPUKM 2 4 0 2 8
" OnemeHTbl MaTemMaTUyYeCKON 5 6 0 4 12
NOTUKM
8. | MNnaHnmeTpus 4 10 0 6 20
9. CrepeomeTpusi 6 8 0 6 20
10. KoopauHaTHbIi M BEKTOPHbIN > 6 0 4 12
meToapl
11. | 3ayeT ¢ oueHkom 0
Utoro B 7 cemecTpe: 16 34 0 22 72
WToro: 36 74 0 70 180
3aoyHas ¢popma obyyeHUus
Ne HavmeHoBaHue Temsbl Bue! 3aHsTi (4acos)
n/n (pasgena) gucumnnuHbl Jlekymm | MNpaktnyeckne | JlabopaTopHbie Camog;%yéTTeaanaﬂ Bcero
5 cemecTtp
1. | ApudmeTtumka 1 2 16 19
5 OnemMmeHTapHble MYHKLUMK U NX 0 > 0 12 14
rpadukm
Anrebpanyeckne ypaBHEHNS 1
3. | HepaBeHcTBa. CucTeMmsl 1 2 0 28 31
ypaBHEHWUI.
4 lNokasaTenbHble n 1 o 20 23
norapndmMmyeckne ypaBHeHuUst
5. | TpuroHomeTpus 1 2 0 18 21
Utoro B 5 cemecTpe: 4 10 0 94 108
6 cemecTp
6. | SnemeHTbl KOMOMHATOPUKM 1 1 0 6 8
s OnemMeHTbl MaTemMaTn4eckon 1 1 0 10 12
NOTUKM
8. MnaHnmeTpus 2 2 0 14 18
9. CrtepeomeTpus 0 3 0 14 17
10, KoopauHaTHbIV 1 BEKTOPHBbIW 0 3 0 10 13
mMeToapl
3ayeT C oLeHKomn 4
Wtoro B 6 cemecTpe: 4 10 0 54 72
WToro: 8 20 0 148 180




14. MeToaun4yeckume ykasaHus ans oby4aroLmxcs N0 0OCBOGHUIO AUCLIUNTIUHDbI

Mpuctynas K u3yyeHuto y4ebHOW OMCUMNIMHBI, LenecoobpasHo O3HAaKOMUTBCA C y4ebHOoM
nporpaMmoun ANCLUMNINHBI, 3NEKTPOHHbLIN BapnaHT KOTOPOW pa3MeLLéH Ha cante b BI'Y.
3HaHMe OCHOBHbIX MOSIOXEHUN, OTPaXeHHbIX B paboyen nporpaMmme AUCLMUNIIUHBI, NOMOXET
oByyvalrLWnMCsl OPUEHTUPOBATLCA B M3y4aeMOM Kypce, OCO3HaBaTb MECTO M pofib U3y4yaeMou
ANCUMNIIMHBLI B MOAroTOBKEe OyayLliero BbIMYyCKHWKA, CTPOUTb CBOK paboTy B COOTBETCTBUU C
TpebOoBaHNAMMU, 3aNOXKEHHBIMW B MpOrpaMmme.

OCHOBHbIMW (hOopMaMM KOHTaKTHOW paboTbl NO ANCLMNIIMHE SABMSIOTCS NEKUUN U NpakTudeckue
3aHATUA, MNOCeLeHne KOoTopbiXx o0bs3aTenbHO [Onsi BCEX CTYAEHTOB (KpOMe CTyAEeHTOB,
oby4aroLmxca No MHAMBMAYanbHOMY MNnaHy).

MogroToBKa K MpakTUYECKMM 3aHATUAM BeOeTCA Ha OCHOBE MIaHOB MNPaKTUYECKUX 3aHATUN,
KOTOpble pa3MelleHbl Ha canTe cdunmana. B xoge noaroToBKM K MPakTUHECKUM 3aHATUAM
Heob6Xxo4MMO M3y4nTb B COOTBETCTBMM C BOMNPOCaMu AN MOBTOPEHUS KOHCMEKTbl NEKUMH,
OCHOBHYIO NnuTepaTypy, 03HaKOMUTBLCA C AOMNOMNHUTENBHON NuTepaTypon. Kpome Toro, cnegyet
NMOBTOPUTb MaTepuan nekunn, OTBETUTb HA KOHTPOSbHbIE BOMPOCHI, N3y4nTb 06pasLbl pelleHns
3aiad, BbIMOMHUTb YNpaXKHEeHUS (ecnn Takme npegyCMOTpPeEHbI).

MpM noarotoBke K MPOMEXYTOYHOW aTtTectaumm HeobXoaAMMO MNOBTOPUTb MNPOMAEHHbIN
mMaTepuan B COOTBETCTBUM C y4yebHOW nporpammon, MNPUMEpPHbIM MNepevyHeM BOMPOCOB,
BbIHOCSLLMXCA Ha 3a4yeT C oueHkon. PekomeHayeTcsi MCNOMb30oBaTb KOHCMEKTbl JeKuMi Wn
WUCTOYHWKMK, NEepeyvncrieHHble B CMUCKe nutepaTtypbl B paboden nporpaMmme OUCLMMMMWHBI, a
TaKkKe pecypcbl ANEeKTPOHHO-BUBNINOTEYHBIX CUCTEM.

Ana [OocTwkeHna nnaHupyemblX pesynbTatoB O0BydYeHWss WUCNONb3yTCA WMHTEepaKTUBHbIE
NeKLMM, rpynnoBble ANCKYCCUMN.

15. lNepeyeHb OCHOBHOM U [OOMOJIHUTENILHOW NUTEpaTypbl, PECYPCOB WHTEpPHeET,
Heob6XoAUMbIX ANsi OCBOEHUSI AUCLUMNIIUHbI

a) oOCHOBHas nuTtepartypa:
Ne n/n McTOYHUK
1 3agaum no anemeHTapHon matemaTuke: y4eb. noc. /T.N.Anekceea, N.M.bpuk, J1.B.MaBpunosa.
- Bopucornebek: BI'TIN, 2002
2 aBpunosa J1.B. OnemeHTapHasg matematuka: y4eb. noc.:- bopucornebek: BTN, 2006

06) pononHuTenbHasa nuTepartypa:
Ne n/n McTOoYHUK
MoHapuH A.MN. SnemeHTapHas reomeTpus: B 3-x T. T. 1. NMnaHnmeTpus, npeobpasoBaHune

3 NSIOCKOCTU.- 2-€ u3g., ctep.- M.: MUUHMO, 2008

4 MoHapuH A.IN. AnemeHTapHas reomeTpus: B 3-x 7. T. 2. CTepeomeTpusi, npeobpasoBaHme
npocTpaHcTBa.- 2-e usg., crep.- M.: MUHMO, 2008

5 MoHapuH A.M. SnemeHTapHas reomeTpus: B 3-x T. T. 3. TpeyronbHukn 1 TeTpangpl.- 2-e usg.,

ctep.- M.: MUHMO, 2008

B) MH(OPMaLMOHHbIE 3N1eKTPOHHO-06pa3oBaTesbHbIe Pecypchl:

Ne n/n McTOYHUK
MpuHwnoH W.3., MpuHwnoH A.C. 3nemeHTapHble YHKUMM U ux rpadukn: y4eb. nocobue.
6 Tomck: WM3g-Bo Tomck. roc. yH-Tacuctem ynp. W paguoanektpoHukn, 2011. — 52 c.

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

MypaTtoBa, .3. MaTtemaTtuka. BeogHo-npegmeTHbin kypc / [.3. MypatoBa, A.N. BypmucTtposa ;
KasaHckuii cbepepanbHbii yHUBepcuTeT. - KasaHb : M3gatenbctBo KasaHckoro yHuBepcuteTa,
2014. - 104 c. : vn., Tabn., cxem. - bubnuorp. B KH.. ; To e [OnekTpoHHbIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=276357 (10.04.2018).

16. MNMepeyeHb y4eOHO-MeTOANYECKOrO ob6ecneyvyeHns ANs CaMOCTOATENIbHOU paboThbl
Ne n/n MNcToYHMK
1 MeToanyeckune matepmansl No AUCLMINIIMHE




17. WHdoOpmaunoOHHbIE TExXHONMOrun, wucnonb3yemble ANA peanus3aumm y4ebHomn
AUCLUUNSINHBI, BKIlOYas nporpamMmHoe obecneyeHue, WMH(MPOPMaLMOHHO-CMpPaBOYHbIe
cucteMbl U npodeccnoHanbHble 6a3bl AaHHbIX

Mpu peanusaumm ANCUUNINHBI MPUMEHSIETCH CMeLlaHHOe 0ByYyeHne C UCNONb30BaHNEM:

- ANEKTPOHHOW MOYThI,

- canTa Kadbeapbl eCTEeCTBEHHOHaY4YHbIX 1 06Leobpas3oBaTerbHbIX AUCLMMIIVH:
http://pmii.ru/pumk/uchebnyie-materialyi.

nporpammHoe ob6ecneyvyeHue:

—Win10 (nnn Win7), OfficeProPlus 2010

—6pay3sepsbl: Yandex, Google, Opera, Mozilla Firefox, Explorer

—-STDU Viewer version 1.6.2.0

—7-Zip

—GIMP GNU Image Manipulation Program

—Paint.NET

—Tux Paint

—Adobe Flash Player

MH(OPMaLIMOHHO-CNpPaBOYHbIe CUCTEMbI U NpodecCuoHarnbHble 6a3bl JaHHbIX:
—Hay4Haga anekTpoHHasa bubnunoTeka — http://www.scholar.ru/;

—®epepanbHbiv nopTan Poccunckoe obpasoBaHue — http://www.edu.ru/;

—WHpopmaumoHHas cucrtema «EgnHoe OKHO Jocrtyna K obpasoBaTtenbHbIM
pecypcamy http://window.edu.ru/;

—®epnepanbHbI LEHTP MHGOPMaLMOHHO-0BpasoBaTenbHbIX pecypcos — hitp://fcior.edu.ru;
—Jlekumn  Begywmx npenogaeaTenenm By3oB Poccum B cBOBGOAHOM  gocTyne —
https://www.lektorium.tv/;

—OneKkTpoHHO-6MbnnoTevHaa cuctema  «YHuBepcuteTckad  GubnuoTteka  online»  —
http://biblioclub.ru/.

18. MaTepnanbHo-TeXHU4YECKoe obecrneyeHme ANCUUNIINHDI:
MynbTumeguiiHoe obopyaoBaHue (MPOeKTop, HOYTOYK UNK CTauMOHaPHbIN KOMMbIOTEP, SKPaH).

19. ®PoHA OLEHOYHbIX CPEeACTB:

19.1. lNMepeyeHb KOMNeTeHUMW C yKa3aHueM 3TanoB (POPMUPOBAHUA U NNAHMPYEMbIX
pe3ynbTaToB 00y4eHus
Koa v cogepxanue | TnaHnpyemble pe3ynbTaTtbl 00yyYeHus OT1anbl opMmnpoBaHms

koMmneteHuun (unu | (NokasaTenu AOCTMKEHUS 3a4aHHOro KoMneTeHumn (pasgensl $0C*
ee yacTu) YPOBHS OCBOEHUSA KOMMETEHL N (Tembl) gUCUUNAWHBI (cpeactBa
nocpeacTsoM HOPMUPOBAHNS 3HAHUI, Uny Moayns u nx OLEHUBaHWS)
YMEHUN, HaBbIKOB) HanMeHoBaHue)

1. ApudpmeTunka
2. OnemeHTapHble

3HaThb: dyHKUUU 1 nX rpadurku
MK-1 — CB3b TEOPETUYECKNX OCHOB U1 3. Anrebpaunyeckume
rOTOBHOCTb TEXHOMNOrMyecknx Npnuémos YpPaBHEHUS 1
peanu3oBbIBaTb 3N1eMEeHTapHOM MaTeMaTumku ¢ HepaBeHcTBa. CucTeMbl
obpa3oBaTtenbHble | CoAepXaHveM npenogaBaemblX ypaBHEHWI

. KoHTponbHas

nporpamMmel rno y4ebHbIX NpeaMeToB; 4. MNokasaTernbHble U 6
y4eBHbIM — Heobxoaumble cBeAeHUs norapudpmmyeckme pabora
npeagmeTam B negarormyeckoro, METOANYECKOro ypaBHEHWsI Pechepar
COOTBETCTBMM C Xapaktepa, Heobxogumble s 5. TpuroHomeTpusi
TpeboBaHns MK co30aHnsa 1 peanusaumm y4ebHbIx 6. OnemeHThbl
obpa3oBaTtenbHbIX | NporpamMm B COOTBETCTBUM C KOMOMHaTOPUKM.
cTaHgapToB TpeboBaHnaMM 0bpa3oBaTeNbHbIX 7. OnemeHThbI

CTaHOapToB. MaTeMaTU4eCKOMN NOrukn

8. MNnaHnmeTpus
9. CtepeomeTpus
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10. KoopanHaTtHbI n
BEKTOPHbIN METOabI

1. ApudbmeTrka

3. Anrebpanyeckume
ypaBHeHUs 1
HepaBeHcTBa. Cuctemsl

YMeTb: ypaBHEHU#
4. MNokasaTernbHbie U
— OCYLLECTBMATb AeATENbHOCTb MO
pa3paboTaHHbIM NporpaMmam y4ebHbIX norapucmueckue
NPEMETOB; ypaBHeHusi KomnnekThbl
5. TpuroHomeTpus VHAVMBUAYanbHbIX
- I'IJ%aHVIVpOBaTb N OCYLLIECTBNATb 6. DNeMeHTb! 38 aHMIA
yqeGHbm npou,ecg B COOTBETCTBUM C KOMBUHATOPUK.
Tpe OBaHVIFI.MI/I obpaszoBaTernbHbIX 7. BnemeHTbl
CTaRAapToB, MaTeMaTU4eCKOM NOTMKK
8. MnaHumeTpusa
9. CtepeomeTpus
10. KoopanHaTtHbI n
BEKTOPHbLI METOabI
1. ApudmeTumka
2. 3nemMeHTapHble
PYHKLUMM 1 nX rpadmkm
3. Anrebpaunyeckume
YPaBHEHUS 1
VIMETb HaBbIK: HepaBeHCTBa. Cucrembl
— BnageHusa npodeccrmoHarnbHbIM ypasHeHin
4. MNokasaTernbHble U KomnnekThbl
WHCTPYMEHTapMeM, NO3BOMSIIOLLMM
peanu3oBbIBaTb y4ebHblE NporpamMMbl norapucgmmseckne VIRANBUAYarbHbIX
B COOTBETCTBMM C TpeboBaHMAMU Bép?rBHeHm 3afaHin
Opa3zoBaTterbHbIX CTaHAapTOB; - PUTOHOMETPMA
oop 6. OnemeHTbI
KOMBMHaTOPUKM.
7. OnemeHThbI
MaTeMaTU4eCKOM FOTMKK
8. MnaHnmeTpus
9. CtepeomeTpus
1. ApudpmeTunka
2. OnemeHTapHble
dyHKUUKU 1 nX rpadrku
3. Anrebpaunyeckume
MK-4 ypaBHEeHus 1
CnocobHOCTb 3HaTb: HepaBeHcTBa. CucTeMBI
ncnonb3oBaTb — OCHOBHble MeTOAbl WCMOMb30BaHUSA | YpaBHEHUN
BO3MO>XHOCTHU obpasoBaTtesnbHOn cpenpbl ana | 4. NokasaTtenbHble K
obpasoBaTtesfibHON | AOCTUXEHUA NUYHOCTHBIX, | Norapudmmnyeckme KoHTponbHas
cpenbl Ans MeTanpeaMeTHbIX U NPEeAMETHbIX | ypaBHEHUS paBora
OOCTWDKEHNS pe3ynbTaTtoB obyvyeHuss n obecneveHus | 5. TpuroHomeTpus
FIMYHOCTHBIX, KayecTBa y4yebHOo-BOCNUTATENBHOMO | 6. SNemMeHThI
MeTanpeameTHbIX | mpoLecca cpeacteaMu | KOMBUHATOPUKK.
N NnpegMeTHbIX npenogaBaemMbix y4ebHbIX NpegMeToB; | 7. QNeMeHThI
pe3ynbTaToB MaTeEMaTU4ECKOM NTOTMKK
obyyeHus n 8. MNnaHumeTpus
obecneyeHuns 9. CtepeomeTpus
KayecTtBa y4ebHo- 10. KoopanHaTtHbI n
BOCMUTATENbHOIO BEKTOPHbIN METOoAbI
npowecca YmeThb: 1. ApudmeTmka
cpencTBamm — MCMOoNb30BaTb 3HAaHNE OCHOB 2. OnemMeHTapHble
npenogaBaeMbIX 3M1eMEHTAPHON MaTeMaTuKN Ans YHKLMM 1 nX rpachpmkm KomnnekThbl
y4ebHbIX nepesoga UHdopmauum ¢ 3. Anrebpanyeckme NHAMBUAOYaNbHbIX
npeameToB €CTECTBEHHOIO 513blka Ha A3bIK YPaBHEHUS 1 3agaHun
MaTeMaTuKkM n obpaTHO; HepaBeHcTBa. CUCTEMDI
— MPUMEHSATb TEOPETUYECKMNE 3HAHNS ypaBHeHU# Pedepart
Nno anemMeHTapHon MaTemaTuke B 4. [NokasaTernbHble U
ONMUCaHMKN NPOLIECCOB U SIBITEHUN B norapudmMmyeckme




KayecTBa y4eOHO-BOCNUTATENBLHOIO
npotecca cpegcresamm
npenogaBaembIx y4ebHbIX MpeaMeTOB;
— OCYLLEeCTBMATb MOUCK U 0TOOpP
MHdopmMauunmn, Heobxogumom ans
peLleHNs KOHKPETHOM 3aaayu;

pasnuMyHbIX 06NacTaX 3HaHWS; ypaBHeHUs

— NNaHUPOBaTb M OCYLLECTBMATb 5. TpuroHomeTpus
Hay4HO-uCccneoBaTenbekyto paboty ¢ | 6. QnemMeHThbI
y4eTOM BO3MOXHOCTU UCMONb30BaHUS | KOMOUHATOPUKK.

obpasoBaTtenbHoOW cpeabl Ans 7. OnemeHTbl
OOCTUXKEHUS NINYHOCTHBIX, MaTeMaTU4eCKOM NOruKn
MeTanpeaMeTHbIX U NPeaMeTHbIX 8. MnaHnmeTpus

peaynbTaTtoB 0by4YeHus U obecnedyeHus | 9. CtepeomeTpus

Bnapets: 1. ApudpmeTunka

— KOHCTPYKTMBHbLIMU YMEHUSAMM Kak 2. OnemMeHTapHble

OLHUM U3 IMaBHbIX acNeKkToB YHKLMM 1 UX rpachmkm
npodeccnoHanbHON KynbTypbl 3. Anrebpaunyeckue

Oyaywero yuntensa-npegmMeTHUKa; YpaBHEHUSI 1

— mMaTepuarnom anemMeHTapHomn HepaBeHcTBa. Cnctembl

MaTeEMaTUKM Ha YPOBHE, NO3BONSIOLEM | YPaBHEHUN

dhopMynmpoBaTh 1 peluaTb 3agaun, 4. MNokasaTernbHble U KomnnekTbl
BO3HMKatoLLMeE B Xoae y4ebHom norapudmuyeckne MHOMBMAYANbHbIX
OeATenbHOCTU Mo npenogaBaembiM ypaBHeHust 3agaHun
npegMeTam, a Takke B NPaKTU4eCKon 5. TpuroHomeTpus

aedarenbHocTu, TpebytoLine 6. OnemeHTbI

yrnybneHHbIx npodeccroHanbHbIX KOMOUHATOPUKH.

3HaHUR; 7. ONemeHThbI

— HaBbIkamy popManusaLmm MaTeMaTU4ECKOMN NOTUKN

TEOPETUYECKNX N NPUKIagHbIX 8. NMnaHumeTpus

npakTU4ecKMx 3agau. 9. CtepeomeTpus

I'Ipome)KyTquaﬂ aTTecTtaumsa — 3a4eT C OLleHKOMN

Bonpocsbl k 3a4eTy

19.2 OnnucaHue KpuUTepyMeB W LIKanbl OLeHUBAaHUA KOMMNeTeHUMW (pe3ynbTaToB OOy4eHus) npwm

n pOMe)KYTO‘-IHOVI aTTecrauumn

[ns oueHMBaHMs pe3ynbTaToB OOy4YeHMs Ha 3a4yeTe C OLEHKOW WMCMOoNb3ylTcs crepyolime

nokasatenu (3YHbl 3 19.1):

1) 3HaHMe y4ebBHOro maTepuana W BrageHWE MNOHATUMHLIM annapaTtoM 3fIEMEHTapHON

MaTemaTuKu;
2) yMeHUe CBsA3biBaTb TEOPUIO C MPAKTUKOMN;

3) yMeHue unncTpupoBaTh OTBET NpUMepamm, dakTamun, AaHHbIMU HayYHbIX UCCreaoBaHU;
4) ymMeHve NpUMeHNATb TeopeTUYECKMEe 3HAHUS ONS PeLleHUs NpakTU4ecknx 3agad B obnactu
areMeHTapHoM MaTemMaTuKK, pellaTb TUNOBbIE PacYETHbIE 3aaauun.

[ns oueHuBaHWsi pe3ynbTaToB 0Oy4YeHMs Ha 3a4eTe C OLEHKOW ucnonb3yetcs 4-6annbHas

WKana: «OTIIMYHO», «XOPOoLOo», «yAOBJ1IETBOPUTEIIbHO», K HEYOOBNIETBOPUTESIBHO».

CooTHOLWEeHME NoKasaTeneun, KpuUtepueB 1 LWKasrbl OueHNBaHUA pe3yribTaToB 06yqu|/|$|.

KpuTepuu oueHuBaHna kKomneTeHuum

YpoBeHb
ccpopmumposaH
HOCTU
KOMMNEeTEeHLUNN

LLikana oueHokK

Obyyarowutics 8 nonHoU mepe enadeem rnoOHAMUUHbLIM arrnapamom
arieMeHmapHoU MamemMamuku, criocobeH uncmpupogams omeem
npumepamu, chakmamu, OaHHbIMU Hay4YHbIX uccredogaHul,

lNosbiweHHbIU

d)aKmaMU, rPpUMeHAmMb meopemu4ecKue 3HaHUA rpu peweHuu

OmsuyHo
MPUMEHsIMb meopemuveckue 3HaHUsI Ot peuweHUs murosbix yPOBEHb
pac4yémHbix 3aday u npakmu4eckux 3adaHuli 6osiee 8bICOKO20 YPOBHSI
C/I0XKHOCMU 8 obiacmu areMeHmapHoU MamemMamuku.
Obyyarowutica enadeem noHAMUUHbLIM arnapamom 351eMeHmapHoU Ea308b/ii
Mamemamuku, criocobeH unnocmpuposams omeem rnpumepamu, YDOGEHb Xopowo




muroebix pac4émHbIx 3adad, donyCKaem He3Ha4YumersibHble OWUbKU
npu peweHuu rnpakmu4yeckux 3adaHuli 6onee 8bICOKO20 YPOBHA
CroXHoCcMuU 8 obriacmu arneMeHmapHol MamemMamuku.

Obyuyarowutica enadeem yacmu4Ho meopemuyeckuMu ocHogamu
anemMeHmMapHol MamemMamuku, ghpazMeHmapHO criocobeH
unmocmpupogame omeem npumepamu, ghakmamu, 8 pside criy4aes

peleHus.

lNopoeoenili Yoosenemeopu-

3ampyOHsiemcs MPUMEHSIMb MeopemuYyecKue 3HaHUs rnpu peweHuu

» YPOBEHb meribHO
muroebix pacyémHbix 3aday, He ecezda criocobeH pewums
npakmu4yeckue 3adaHusi 6oriee 8bICOKO20 YPOBHS CITIOXHOCMU 8
obriacmu anemeHmapHoU MamemMamuku
Omeem Ha KOHMPOIIbHO-U3MePUMebHbIU Mamepuar He
coomeemcmayem tobbiM mpeM U3 rnepeyucsieHHbIX rnokasamersed.
Obyuyarowutica deMoHcmpupyem ompbi8OYHbIE, (hpaeMeHMapHbIe _ Heydosnemeopu-
3HaHusi, doryckaem epybbie owubKU rpu peweHuU murnosbix meJibHO

pacyémHbix 3aday nubo He umeem rpedcmasrieHusi o criocobe ux

19.3. TunoBble KOHTPONiIbHbIe 3a4aHUA WJIM WHble MaTepuanbl, HeOOXoauMble ANs OLEHKU

3HaHUN,

yMeHMﬁ, HaBblIKOB U (VIHVI) onbiTa AOeATeNIbHOCTU, XapaKTtepusywuwue I3Tanbl

(*)OpMVIpOBaHMH KOMMeTeHUnn B npouecce ocBoeHuA 06pasoBaTeanoﬁ| nporpamMmmbl

19.3.1 MNepeyeHb BONPOCOB K 3a4eTy C OL,EHKON:

©CONOOR~WND =

10.
11.
12.
13.

HennmocTb Yncen n eé€ ceonctaa. [NpusHakn 4eNUMOCTMW.

OcHoBHaga TeopemMa apudMeTUKHN.

HOO n HOK uncen. Anroputm EBknuaa.

Anroputm EBKnnga. lNpeacraeneHue paumoHanbHbIX Yncen B Buae apobu.
OnemMeHTapHble QYHKUMN N NX rpadunku.

ToxaecTBeHHble Npeobpa3oBaHNA BblpaXKeHWM.

KBagpaTHble ypaBHeHud. Teopembl BueTa.

PauunoHanbHble 1 nppaunoHarnbHble YpaBHEHNS.

lMokasaTernbHble 1 NorapudmMmyeckue ypaBHeHus!.

MeToab! pelleHns ypaBHEHUI BbICLLUUX CTEMNEHEN

OcHoBHbIE CBOMCTBA YMCNOBbLIX HEpP. HekoTopble BaXkHble HEpaBEHCTRA.
HepaBeHcTtBa. O606LWEHHBIN METOL MHTEPBASIOB.

MppaunoHanbHble HepaBeHCTBa, HepaBeHCTBa C Moaynem. [lokasaTtenbHble W

norapudmMmuyeckme HepaBeHCTBa.

14.
15.
16.

Cuctembl ypaBHEHNIA.
OcCHoBHble hopMYyrbl TPUFOHOMETPUMN.
TpuroHoMeTpuyeckme ypaBHEHMSI (OCHOBHble (OpPMYIbl U 4YacTHble cnydau). Cuctembl

TPUrOHOMETPUYECKNX YPaBHEHWN.

17.
18.
19.
20.
21.
22.
23.
24.
25.

26.

Buapbl TPMroHOMETPUYECKNX YPABHEHUI N METOAbLI UX PELLEHUS.

TpuroHomMeTpuyeckne HepaBeHCTBa

PaunoHanbHble ypaBHEHUS HEpaBEHCTBa C NapameTpoM.

WppaunoHanbHble ypaBHEHNSI U HEPABEHCTBA C NapamMeTpoM.

MeTog matemaTU4ecKkom NHOYKLMW.

OrneMeHTbl KOMOMHATOPUKN 1 TEOPUM BEPOATHOCTEN. PellueHne KoMOMHaTOPHbIX 3a4av
TpeyronbHuk NMackansi.

BuHoM HbloTOHa (BbIBOA (hOpMYribl, CBOMCTBA pasnoXKeHus buHoma).

AKcuombl nriaHumeTpun. CBONCTBA akCUOM.

TpeerJ'IbHVIKI/I N nx BuAbl. 3amMevaTenbHblE JIMHUM U TOYKM B TpeyrosibHUKe. CeowcTBo

GucceKTpuChl TpeyrosbH1Ka

27.
CUHYCOB "
28.
29.
30.

CooTHOoLEeHMs Mexay CTOpOoHaMU M yrnamu TpeyronbHuka. Teopema ludaropa. Teopembl
KOCWHYCOB.

dopmynbl Nowaan TpeyrofbHMKa.

Mpun3Hakm paBeHCTBa U NOA0OMA TPeyronbHUKOB

MHoroyronbHUK.  BbINyknbll ~ MHOroyronibHMK.  CBOWCTBO  guaroHanen  BbIMYKMAOro

YeTbIpeXxyrosibHuKa.

31.

YeTblpexyronbHuku. MNapannenorpamm. MpsmoyroneHuk. Pom6. KBagpat. Tpaneuus.



32. BnvcaHHble N ONUCaHHbIE YeTblIPEXYrofbHUKN.

33. Mnowagb NPSIMOYrOfbHUKA, napannenorpamma n Tpaneuum.
OKpY>XHOCTb. XapaKTepucTuyeckoe CBOWUCTBO OKPYXXHOCTWU. YrMbl, CBA3aHHble C OKPYXHOCTbIO:
BMMCaHHbIN, Yron Mexay XOpAon U CeKyLLen, yron Mexay KacaTenbHOn u Xopaon.

34. CsowncTBa Xopa OKpYXHOCTU. Teopema 0 KacaTefbHON U CEeKyLLEN.

35. OKpyXHOCTW, BNNUCaHHbIE U OMUCAHHbIE OKOSO TPeyrofbHMKa.

36. Kpyr, 4yactu kpyra, BbluncrneHme ux nnowagen. Feometpuyeckne mecta Touek, obrnagaroLmx
3agaHHbIMM CBOMNCTBaMMW.

37. lNpaBunbHble MHOrOYroflbHUKW. BrnMcaHHble W OnNUCaHHblE OKPY)XHOCTU B MpaBUSibHblE
MHOTMOYrofnbHUKN. [nnHa okpy>KHOCTW. Nnowanb NpaBunbHOr0 MHOMOYronbHUKA.

38. KoopamHatbl Toyek u BekTopoB. [nvHa BekTopa. PacctosHue mexay OBYMSI TOYKaMW.
CkansipHoe npounssegeHne BEKTOPOB.

39. lNMocTpoeHuns Ha nnockocTn. MHBepcus, MeTog CMMMETPUK, MeTog nogobust.

40. Yron mexay npsiMbiMy B MPOCTPaHCTBe.

41. lNMpuMeHeHne BEKTOPHOM anrebpbl Mpu pelleHun CTepeoMeTpUYEecKMX 3aday LUKONbHOro
Kypca reomeTpuu.

42. TepneHgukynsipHble NPAMbIE U NNIOCKOCTW. YTOmn MeXay NpsiMOn U NNOCKOCTLIHO.

43. PaccTosiHne OT TOYKM A0 MMOCKOCTM, PACCTOSHUS MeXAY NPsIMbIMU U NNIOCKOCTSAMW.

44. Yron mexay nnockoctamu. [ByrpaHHbIi yrosn, GUCCeKTop, TPEXTPaHHbIN Yror.

45. O BbluMCneHnn 06 eMOB MHOFOrpaHHNKOB U UX YacTen.

46. 3apayn Ha KOMOUHALMWM MHOFOrpaHHMKOB.

47. ®durypbl BpaLeHus.

48. KombuHauum couryp BpaleHns ¢ npaBuiibHbIMU MHOTOrpaHHUKaMm)

49. OnemMeHTbl TEOpUN BEPOATHOCTM B LUKOSIbHOM KypCe KNnaccoB C YriybreHHbIM U3yyYyeHnem
mMaTemaTukun. NpeanoxeHus, 3aBucaLme oT NepemMeHHON.

19.3.2 MNepeyeHb NpakTUYECKUX 3aA4aHUN (NpUMepbI)
Tema 1 PewweHune 3agay B HaTyparbHbIX YUcrnax
MnaH 3aHaTuns
1. 3agaun Ha Npu3HaKM U CBOMCTBA AENMMOCTH
2. 3ajaym Ha NpocTble U COCTaBHbIE Yncna

3adayu Ha npu3Haku u ceolicmea desiumMmocmu

3apgaHve 1. lNpuBeauTte npumep NATU3HAYHOMO 4YMUcrna KpaTtHoro 12, npousBedeHue uudp
koToporo pasHo 40 . B oTBeTe ykaxxuTe poBHO OOQHO Takoe YMCHO.

3agaHune 2. BbluepkHute B uncne 181615121 Tpu umdpbl Tak, YToObl MOMyYMBLLEECS YUCIIO
aenunocb Ha 12. B oTBeTe ykaxunTe kakoe-HMbyab O4HO Takoe YnCho.

3agaHne 3. Hanaute Bce Tpé€x3HauyHble HaTyparbHble Yncna, bonbwne 800, kOoTOpble OeNsATcA
Ha Kaxkayto CBOK Lmdpy 1 Bce Lmdpbl KOTOPbIX Pa3nNnyHbl U HE paBHbl HyNt. B oTBeTe ykaxute kakoe-
HMByOb OAHO TaKoe YKUcCro.

3apaHue 4. doma n Epema Hawnm Ha gopore no nayke 11-pybnesok. ®oma Bbinun 3 crakaHa
yas, cben 4 kanada u 5 6ybnukos. Epema Bbinun 9 crtakaHoB 4as, cben 1 kanady u 4 Oybnuka.
CrakaH yvaq, kanad u 6y6nuk ctoaT no uenomy uucny pybnen. doma MoxeT pacnnatutbca 11-
pybneskamu 6e3 caaun. MNMokaxute, 4To 3TO MOXET caenatb u Epema.

3agaHve 5. [lecatnyHoe ymcno Ha 1 Gonblie KBagpaTa HaTypanbHOro Yucna. gokasaTb, YTO B
HEM eCTb OAMHaAKOBbLIE LUdpPBbI.

3adayu Ha npocmbie u cocmaeHble Yucna
3apganuve 1. MNpousBegeHne ABYX HATyparnbHbIX YMCEN, KaKO0e U3 KOTOPbIX HEe OenuTCa Haueno
Ha 10, pasHo 1000. Hangute ux cymmy.
3agaHue 2. CkonbknMmn Hynsamm 3akaHymeaetcs uncro 100!?

3apanve 3. ABnseTtca nu npocTbiM uncno 43''' + 872

2
3apaHue 4. Mpu Kaknx HaTypanbHbIXx 1 uucrno 1~ —1 aensetca npocTbiM?
3apaHue 5. YcTaHoBUTb, SiBsSieTCst v umcro n' +64  (n € Z) NpocTbIM UM COCTaBHbIM.



3apaHue 6. Kakum moxeT GbiTb Npou3BedeHNE HECKOSNbKUX pasfnU4YHbIX MNPOCTbIX YMCer, ecnn
OHO KPaTHO KaXXOOMY U3 HUX, YMEHbLUEHHOMY Ha 17
Hangute Bce BO3MOXHbI€ 3HAYEHNS 3TOrO NPOU3BEAEHNS.

Tema 2. MeToabl pewweHUA 3aaay € LeNIOMUCTIEHHbIMU NepeMeHHbIMN
[MnaH 3aHATuA
1. decaTuyHas 3anucb HaTyparnbHOro Yncna
2. MeTop aHanm3a ocTaTKoB
3. MeTopg aHanuaa nocrnegHux undp Ymcna

HecssimuyHas 3anucbs HamypasnbHO20 Yucna

1. lWectnsHayHoe 4ncrno, okaHumBaeTcs umdpon 7. Ecnm aTy umdpy nepeHectn B Havano
yucna, To OHO yBenuuuTcsa B 5 pas. YTo 370 3a uncno?

2. lNpowusBeneHne HaTypanbHOrO 4YMcna W 4Yucna, 3anMcaHHOro TeMu Xe umdpamu, HO B
obpatHom nopsiake paBHo 2430 . Hantu aTn yncna.

3. TpéxaHayHoe umncrno npu geneHun Ha 10 gaét B octaTke 3. Ecnu nocnegHoo umdpy vmicna
nepeHecT B Hayano ero 3anucu, To Nony4vyeHHoe umcrno byaeTt Ha 72 6Gonble nepBoHavanbHOro.
Hangunte ncxogHoe 4ucno.

4. Kakne umcpbl HaA4o NOCTaBUTL BMECTO 3Be3404eK, YTobbl uncno 454 ** nenmnocb Ha 2, 7 m
9?

5. Hangute Takyo umdpy X, 4tobbl: a)573x2:6; b)890x52:72; ¢)367x5:75.
6. bbino 3agaHo uenoe 4dncno. Tpebosanocb yBenuuntb ero Ha 200 000 M NOy4YeHHOe 4Mcno

yTpouTb. BMecTo aToro npunucanu K LmMgpoBoi 3anncu AaHHOro Yucna cnpasa uudpy 2 1 nonyymnu
npaBurbHbIA pesynbTaTt. Hangmure ncxogHoe 4ncro.

Memood aHanu3a ocmamkoe

1. Ha cTtone nexaT KHurn, KoTopble Hago ynakoBaTtb. Ecnu nx cesasaTb B OAMHAKOBbIE Mavku no
4,n0 5 nnM nNo 6 KHWr, TO KaXAbIN pa3 OCTAHETCA OAHA JNLIHSASA KHWUra, a ecrim cBa3atb No 7 KHUM B
nayky, TO NIULLHUX KHUI HEe oCcTaHeTcs. Kakoe HavMeHbLlee KONMYecTBO KHUM MoXeT BbiTb Ha ctone?

2. Hangute HaMmeHbLLee TPEX3HAYHOE YUCIO, KOTOPOE NPU AeneHnun Ha 2 JaéTt octaTtok 1, npu
AeneHnn Ha 3 [gaéTt ocTtatok 2, Mpu AeneHuMu Ha 5 [aéT ocTaTok 3 M KOTOpoe 3anmMcaHo Tpemsi
pasnnYHbIMU HEYETHBIMU LinpamMn.

3. Hangute HanmeHbluee TpEx3HAYHOE HaTypanbHOE YMCIO, KOTOpoe Mpu AeneHnnm Ha 6 1 Ha
11 paéT paBHble HeHyneBble OCTaTKM M Yy KOTOPOro CpegHas uudpa dBnseTcs cpegHuM
apMPMeTUYECKUM OBYX KparlHUX Lndp.

4. HanguTe TpexaHayHoe HaTypanbHoe yuncro, 6onblwee 500, koTopoe nNpu geneHnn Ha 4, Ha 5
nHa 6 gaet B ocTtaTke 2, U B 3anncCKu KOTOPOro eCTb TOMbKO ABe pa3nunyHble undpbl. B oTBeTe ykaxnte
Kakoe-HMOyab 0OQHO Takoe YMCho.

5. Haiigute Takme undpbl x u y, 4Tobbl: a)2x39y:88; b)2x3y:45; ¢)7x37y naBano oT AeneHus

Ha 4 ocTaTok 3, a oT geneHna Ha 11 ocTaTok 7 .

Memod aHanu3a nocnedHux yugp 4yucna

1. Haitu nocneaHioo undpy uncna 20131,
2. Ha kakyto unpy okaH4MBaeTCs YNCIo:

a) 99999;

6) 3999;

B) 71000;

r) 337 +777?

3. Hantu gee nocnegHune undpsl ymncna 237 401.
4. CKonbKUMn HynsiMM okaHymBaeTcs uncno 110!?
5. Hantn gBe nocnegHue undpsbl yncna 243 802 .
6. Hantu nocnegHioro undpy vmcna:

a) 292012;



6) 32010.
B) 5239+957 _7366'

Tema 3. PeweHue 3apa4y Ha HOK n HO[l. CpaBHeHue no moaynio
[MnaH 3aHATMA
1. 3apgaun Ha HOQ n HOK
2. 3agayn Ha CBOMCTBaA CpaBHEHUN NO MOAYIHO

3adayu Ha HO4 u HOK
1. PelwmnTb B HaTyparnbHbIX YUCMaxX CUCTEMbI YPABHEHWIA:
HO/[\x, y)=45,
platy=150, )% qu Y) xy =8400
HOJ(x,y)=30; ) %=—; HOZ(x, y)=20;
x 5
—=—, xy =20,
Dy 9 5){H0K(x,y):10.
HOH(x,y)=28;
2. Myctb a,m,ne N,a >1. [JokasaTtb, 4YTO:
HO,ZZ(a L —1] = HOZ(m,a—1).
a p—

3. okasaTb, 4YTO ecnu HOﬂ(a,a +5): HOﬂ(b,b+5), abeN,T0a=>b.
4. Myctb a,b,c € N . BO3M0OXHO nu, 4To6bI HOK(a,b):HOK(a+c,b+c)?
a a+1 a+1

5. CywiecTBytoT nn Takme uncna a,b € N, 4Tobbl Apodun ;Tﬁ BCe ObINM HECOKpaTUMbI?
+

6. HaniouTte Bce napbl B3aMMHO NPOCTLIX YMCen a u b, ANS KOTOPbIX BbIMNOMHEHO PaBEHCTBO:
a+b 3

a*+ab+b* B B '
7.TycTb a,k € N, NpU4EM a — YETHOE Ymcro. [lokaxunTte, YTO:
HOT(a+1,a% +1)=1.

3adayu Ha ceolicmea cpaeHeHuUl o MoaAyJio
. [lokasaTb, 4To uncno 2222°°% +5555**** penutcsa Ha 7.

1
2 10

2. Haintu octaTok ot aenenms umcna 10° +10' +...+10" wa 7.

3. MoxHo nu uncno 2006 npeactaBuTb Kak pasHOCTb KBaApaToB ABYX HaTypanbHbIX Yucen?

4. HainT Bce HaTyparnbHble uicna n>1, anga kotopbix n’ —3 genutcsiHa n—1.

5. [lokasaTb, 4TO AN N060ro HaTypanbHOro 7 YMCHo n° +2n AenuTcs Ha 3.

6. JokasaTb, 4To Yncna 16,1156,111556,11115556,..., 9BNAKOTCA NOMHLIMU KBagpaTtamu.

7. TlokasaTb, 4YTO HaTypasibHOE 4UCNO, 3anncaHHOe B [OECATUYHOW CUCTEME CHUCHEHUS,
cpaBHumo no mod9 n no mod3 ¢ cymmon cBomx Umdp.

8. Haintu octaTok oT genenns Ha ymcno 37 uncna A4 =13'0—-2%.5" .

Tema 4. MeTtoab! pelieHUs NIMHENHbIX AMOPAHTOBLIX YpaBHEHUN C ABYMS NepeMeHHbIMU
(MMHeMHbIX ypaBHEHMN B LienbIX Yncnax)
MnaH 3aHATMA
1. llnHenHble ogHOPOAHbIE YpaBHEHUSA
2. ObLme nnMHenHble ypaBHEHUS

1. Pewntb ogHopoaHoe nuHenHoe ypasHeHne 80x +126y =0.

2. OcTaToK OT AeneHnst HEKOTOPOro HaTypanbHOro uncna n Ha 6 paBeH 4, OCTaTOK OT AeNneHus
n Ha 15 paBeH 7. Yemy paBeH ocTaTtok oT geneHust n Ha 30 ?



3. dupma npoagasana Yam B LeHTpe ropoga no 7 py6., a koge no 10 py6. 3a cTakaH; Ha BOk3ane
—no 4 py6. n 9 py6. cootBeTCTBEHHO. Beero 6b1no npogaHo 3a vyac 20 crtakaHoB Yaa u 20 ctakaHoB
kodpe, Npyv 3TOM BbIpyyka B LEHTPE M Ha BOK3ane okasanacb oaumHakoBow. CKOMbKO CTakaHoB kodhe
6bI10 NPoAaHo B LEHTpe?

4. PewnTb B uenbix Yncrax ypasHeHve 5x+19y=111. Hantn ogHo 4acTHOe pelleHne 3Toro
YypaBHEHWSI.

5. Pewntsb B uenbix Yucnax ypasHeHne 89x —137y =1520.

6. Téma caenan HecKkonbko MenKUX MOKYMNoK B cynepmapkeTte, umes npu cebe 100 pybnen.
[aBasi cgady ¢ 3Tow CyMMbl, Kaccup owmbnach, nepenyTaBs MecTamu Lmdpbl, 1 Beinnatuna pyonsamm To,
YTO JOIMKHA Oblna BEPHYTb Konenkamu, u, Ha0bopoT, Konemkammn To, YTO nonaranocb BEpHYTb pybnamu.
Kynue B anteke Habop nuneTok 3a 1 pyb. 40 kon. Tema obHapyxwun owmnbky kaccupa u, nepecyntan
AEHbIM, Halwen, YTo OCTaBLUAsiCA Y HEro cymMma BTPO€ MpeBbIAeT Ty, KOTOPYK €My AOIMKHbI Oblnn
BEPHYTb B cynepmMapkeTe. KakoBa CTOMMOCTb BCEX NOKYMOK TeMbl?

7. Pewutsb B Lenbix yucnax ypasHeHne 142x+82y =6.

8. TpaHCnopTHOM KOMMaHMK, UMeEIoLEen rpy30Bble MalUMHbl FPy30NoabEMHOCTBIO 3,5 n 4,5 T,

npeanoxeHo nepese3™m 53 T rpysa. CKonbko MaluH TOro M ApPYroro Tuna AOMMKEH BblAENUTb
AVCcneTyep KOMMaHWM ANs MepeBO3KM YKa3aHHOro rpy3a OAHUM pPercoM Mpu  YCIOBWUM MOJTHOIO
MCMONb30BaHUS rPY30N0AbEMHOCTU BCEX BblAENEHHbIX MaLUNH?

Tema 5. MeToAabl pelwleHust 3agay ¢ paunMoHanbHbIMU U BENCTBUTENbHbLIMU YMCNaMU
[MnaH 3aHAaTuA
1. NepeBopg paunoHanbHOro Yymcna M3 obbIKHOBEHHON Apobu B nepnoanyeckyto n obpartHo.
2. CpaBHeHMWe paumoHarbHbIX Y1Cen.
3. [okasaTenbCTBO pauMoHanbHOCTU U NPPaLMOHaNbHOCTU Ynchna.
4. CpaBHeEHWE AENCTBUTENbHbIX YMCETT.

1. Mepesectu nepuoauyeckyto apobb 3,1(20) B 06bIkHOBEHHY!IO.
222221 444443

nnm ?
333332 666665

3. CpaBHWTb uncna 3\/2+\/§ +3\/2—\/§ nl.

4. [lokasaTb nppaumoHarnbHOCTb Yncna V2442
5. JokasaTtb, 4TO \/7—\/3 He 9BNnAeTCs pauMoHarbHbIM.

2. YT0 GonbLue:

19.3.3 TecTOBbIe 3agaHusA
He npegycmoTpeHsb!

19.3.4 MNepeyeHb 3agaHNi oNs KOHTPOJbHbIX padoT
KoHTponbHaga pabota Ne 1
1. PasnoxeHue uesno2o 4ucnia 8 CyMmy o CmerneHsIM OCHO8aHUsI CUCMEMbI CHUCIIEHUST

400 300
3apaHue: CpasHnTb uncna 3" u 47
2. Memo0 aHanusa denumocmu Hauerno. Micrionb3oeaHue rpusHakos deaumocmu

3agaHue: Haittv Bce HaTypanbHble 71, npu koTopbix uncno 2" —1 aenutcst Haueno Ha 7.

3. Memod aHanusa ocmamkos

3apaHue: Hantu octatok OT geneHus uenoro uicna 1 Ha 30, ecnv M3BeCTHO, YTO OCTaToK OT
ero geneHnda Ha 15 paBeH 4, a ocTaToK OT geneHns Ha 18 paseH 7.

4. 3adayu Ha npocmabie u cocmasHbie 4ucna

2 2
3apanve: [okasatb, uto ecnm p n 8p~ +1 - npoctble uncna, 1o 8p~ —1 - Toxe npocToe

4yncno.
5. 3adayu Ha HO u HOK
3apaHue: Kakum MoxXeT 6bITb HanbonbLUNN 00U AenuTenb HaTypanbHbIX YNcen M U N, ecnu
npv yBenuyeHun yncna m Ha 6 oH yBenuumsaeTcs B 4 pasa?
lNepesod payuoHasibHO20 Yucna u3 0bbIkHoO8eHHOU Opobu 6 nepuoduyeckyro U 0bpamHo.



3anaHve: Kakve 13 crefylolmx YMCen MOXHO 3anucaTth B BUAE KOHEUHbIX AECATUYHBLIX APOBEN:
12 21 12
352756°75°96
6. CpasHeHue payuoHarsibHbIX Yucerl.
3apanve: CpashuTb asa uncna: 4,(9)” u 5,(0)*".
7. [okazamenbcmeo payuoHanbHOCMU UnuU UppauuoHanbHOCMmU Yucna.

3apanue: [JokasaTb, 4TO Yncno /2 —3/2 aBnseTcs MppauvoHarnbHbIM.
8. CpasHeHue delicmsumeribHbIX Yucer.

3apaHue: Kakoe 13 uncen 6onbuue: 2-+/17 vnm 8,(24)?

KoHTponbHas pabota Ne 2
1. Hangute nnowanb urypsbl, orpaHM4eHHON SIMHUAMUN

1) y=|xjx-1

2) y=(x+2)(x)
1 ocblo abcumce.
2. Haiigute obLume Toukm rpacmka dyHkumm 1).y = x3-5x% 1 npamoint y + 7x -3 = 0.

ECTb N cpeau HUX ToukM kacanua? 2) y =x° - 3x° -5u y = 9x.
3. Pewwvre ypaBHeHue:

D1 —cosx+\{cos(%+%) =2
2)—J1+cos2x +3\/cos(x—:r) =2

4. PelwnTb CUCTEMY YPABHEHWIA:
log,(11-2y%) =log,(2x* =5xy +11)
3log, y+log,, x=3

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

KoHTponbHasa pabota N2 3 (nnaHumeTpus)

1. OokasaTtb, 4To ANnga NOOro NPSAMOYrofibHOro TPEeyrosibH1MKa MMeeT MeCcTo cooTHoweHue 0,4< -
<0,5, rge h - BbicOTa, onyLLeHHas Ha rMNOTEHyY3y, T - paguyc BNMCAHHOW OKPY>XHOCTW.

2. [okasaTb, 4TO, €CnvM AuaroHanu ABYX YeTbIPEXYrOfbHUKOB COOTBETCTBEHHO paBHbl W
nepecekarTcs Nof paBHbIMU Yrnamu, TO YETbIPEXYTONbHUKN PaBHOBEMUKM.

3. Myctb B TpeyronbHuke ABC a<b<c n gnuHbl cTOpoH a, b, ¢ o6pasyloT apudmeTnyeckyto
nporpeccuto. [lokasatb, 4To ac=6Rr.

KoHTponbHasa paboTa Ne 4 (ctepeomeTpus)

1. Bblunmcnntb 06bEM NpaBUbHOIO TeTpasapa, eCnv paanyc OKPY>KHOCTU, ONMCAHHON OKOSO ero
rpaHu, paeeH R.

2. B kybe, pebpo KOTOPOro paBHO a, LIEHTP BEPXHEN rPaHN COeAMHEH C BEPLLUMHAMN OCHOBaHWS.
Hartn nonHyto noBepxHOCTbL 06pa3oBaBLUENCS MMpaMUabl.

3. BbicoTa KoHyca u ero obpasylolias COOTBETCTBEHHO paBHbl 4 ¢cM U 5 cMm. HainTm oGbém
BMMCAHHOTO B KOHYC NosyLlapa, OCHOBaHME KOTOPOro NIEXMT Ha OCHOBaHUKN KOHyCa.

Kputepum oueHku:

- OLeHKa «OTJINYHO» BbICTABMSETCSA CTYAEHTY, €Cnv NpaBunbHO BbiNnonHeHo bonee 90% 3agaHui;

- OLeHKa «XOpPOLUO» BbICTABMSETCHA CTYAEHTY, €CNU NpaBuIibHO BbiNoNHeHO 6onee 70% 3agaHuii;

- OUeHKa «yAoBeTBOPUTENIbHO» BbICTABMNSETCSA CTYAEHTY, €Cnv NpaBuUilbHO BLINONHEHO Gornee
50% 3apaHui;

- OLeHKa «HeyAoBNeTBOPUTENIbHO» BbICTABISAETCS CTYAEHTY, E€CNU NPaBUSIbHO BbIMNONTHEHO MEHEE
50% 3agaHun.



19.3.5 Tembl pechepatoB n aoknanos
OnemeHTapHble YHKLMN N UX rpadmkm
2. Anrebpanyeckne ypaBHEHNA N METOAbI UX PELLEHMS.
3. Cuctembl anrebpanyecknx ypaBHEHUA N METOObl UX peLLUeHUs
4. WppauunoHarnbHble HepaBeHCTBa
5. ApudmeTtnyeckas n reomeTtpuyeckas nporpeccum
6. Anrebpaunyeckne ypaBHEHUSI U CUCTEMbI YPaBHEHUI
7. Anrebpanyeckne HepaBeHCTBa
8. Jlorapudmunyeckme n nokasatenbHble ypaBHEHUS
9. Jlorapudmuyeckne n nokasatenbHble HepaBeHCTBa
10. KombuHaTopuka n 6mHom HbtoToHa
11. 3agaum Ha cocTaBneHne ypaBHEHNI
12. MNMnaHumeTpua. 3agadm Ha BblHUCIEHNE
13. lnaHumeTpusa. 3agaym Ha NOCTPOEHNe
14. MNnaHumeTpua. 3agadm Ha gokasaTenbCTBO
15. CtepeomeTpusa 3agayn Ha BblYUCTIEHME
16. CtepeomeTpus 3agaym Ha AoKasaTesibCTBO
17. l'eomeTpmyeckme mecta To4ek
18. Hanbonblne n HaMMeHbLUME 3HAYEHNS.
19. lNpeobpasoBaHue BblpaXeHUn, cogepkalinx TPUroHomeTpudeckme yHKLMKN
20. TpuroHomeTpuyeckme ypaBHEHUS U CUCTEMbI ypaBHEHUW. Buabl n metoapl
peLleHuns.
21. OBpaTHble TpUroHoMeTprYeckne PyHKUUK
22. TpuroHomeTpuyeckme HepaBeHcTBa. Tunbl HepaBeHCTB. CNOCcoObl peLLEeHNIA.

Kputepumn oueHku:

- OLEeHKa «OTSINYHO» BbLICTABMSETCA 3a CAMOCTOATENbHO HanMcaHHbIN pedepaTt no
TemMe; yMeHue usnaratb Martepuan nocrnegoBaTefnibHO M rpamMoTHO, Aenatb Heobxogumble
0600LLeHnsa 1 BbIBOAbI;

- OLEeHKa «XOpoLWo» CTaBWUTCHA, ecnu: pedepar yOooBNeTBOpPSseT B OCHOBHOM
TpeboBaHMAM Ha OLIEHKY «OTIIMYHO», HO MPX 3TOM UMEET OAMH U3 HELOCTATKOB: B U3ITOXEHUN:
ponyuieHsl Hebonblme npobenbl, He UCKasnBLIME codepXaHue pedepara; 4onyLeHbl OgUH—
ABa HeJo4veTa Npy OCBELLEHMM OCHOBHOIO COAEPXKaHUSA TEMbl, UCNPAaBEHHbIE MO 3aMeYvYaHuio
npenogasartend; JonyweHsl ownbka wunn 6onee [ABYX HeOOYEeTOB MpU  OCBELLEHUN
BTOPOCTENEHHbIX BOMNPOCOB, KOTOPbIE FIErko MCMPaBAOTCA NO 3aMeYaHuo npenogasatens. B
pedepaTe MoxXeT ObiTb HE4OCTAaTOYHO NOSIHO pa3BepHyTa apryMeHTauus;

- OLEeHKa «yAOBJIeTBOPUTENIbHO» CTaBUTCS, €CK: HEMOSHO UMW HenocneaoBaTenbHO
packpbITO coAepXaHue Martepuana, HO nokasaHo obulee noHMMaHMe Bornpoca W
NPOAEMOHCTPMPOBAHblI YMEHWUs, LOCTaTouHble ANA AanbHenwero YCBOEHUs Mmartepuana;
UMENUCb 3aTpyaHEHUs UNM AonyuleHbl OWnbKM B onpeaeneHnm NOHATUWA, MUCMNONb30BaHUK
TEPMUHOSOIMK, UCMpaBfeHHble MOCNe 3aMeyaHun npenogaBaTens; CTYOEeHT He MOoXeT
NPUMEHUTb TEOPUIO B HOBOW CUTYaLUW;

- OUeHKa «HeyaAoOBMNEeTBOPUTENIbHO» CTaBUTCS, €CMW: He packpbiTO OCHOBHOE
cogepxaHue ydebHoro matepmana; obHapy>XeHO He3HaHWe MU HemnoHuMaHue Gornblien unu
Hanbonee BaKHOM YacTu y4ebHOro matepuana; AonyLleHbl OWnBKN B onpeaeneHnmn nNoHATUN,
NPy UCNOMb30BaHMN TEPMUHOMNOMMN, KOTOPbIE HE UCMpPaBfieHbl NOCMEe HECKOMbKNX 3amevaHun
npenogaBaTens; HapyLleHa noruka B U3fnoXeHnn matepuana, HeT HeobxoauMbIX 0606LLLEHNIA K
BbIBOAOB; HEAOCTATOMHO COPMUPOBaHbI HaBblKM MUCbMEHHOW peun; pedepaT sBnsdeTcs
nnarnatom apyrux pegepartos 6onee yem Ha 80%.

19.3.6 KomnnekT nHaMBMAyanbHbIX 3agaHun (npumepsbl)

Tema. HatypanbHble u uenble yucna.

1. PasnoxeHue Lenoro yncria B CyMMy rno CTeneHsAM OCHOBaHUSA CUCTEMbI CHUCTIEHWS
a) Hantn cymmy undp B AeCATUYHOM 3anmcu Yymicna

N =10""-1999.

0) Hantn cymmy umndp B AeCATUUHOM 3anmcu ymicna



N =10*" —2006.

B) HaiiT Bce umcna, kpaTHble Yncny 72 u umerowme aecaTudHyto 3anuce Buaa 74X 23Y , roe
X,Y - uudpbl.
r) HaiiTu Bce nATU3HauHble Yncna, Aensuimeca Ha 45, 3anncb KOTOPbIX B AECATUYHOW cuUcTeme

nmeet Bug 53X1Y.

n) [OokasaTb, 4TO HM MpU Kakom HaTypanbHoM 71 uucrno 1+2+3+...+n He moxer
OKaH4YmMBaTbCs Lndpon 7.

e) Hangute Bce Takme napbl HAaTypasnbHbIX YMcen a U b, 4YTo ecnu K AeCATUYHONM 3anmMcy Yucna a
npunucaTb cnpaBa AeCATUYHYI0 3anucb Yncna b, To nonyuntca ymcno, 6onbliee nponssegeHns ynucen a
nb Ha 32.

X) YUYEeHUK OOMmKEH NEepPeEMHOXUTb ABa TPEX3HAYHbIX YnCna U pasdenvTb UX NPOU3BEAEHUE Ha
nsaTuaHayHoe. OpHAKO OH He 3aMeTWUn 3Haka YMHOXEHUS W NPUHAN ABa  3anvCaHHbIX PsaoM
TPEX3HAYHbIX YMCcNa 3a OOHO LWecTu3HavHoe. [1oaToMy nonyyeHHoe YacTHoe (HaTypanbHOe) okasarnoch
B 3 pasa 6onbLue UCTUHHOrO. HananTte Bce Tpu ymcna.

2. MeTtog aHanu3a genumMmocTu Haueno. cnonb3oBaHne NpM3HakoB 4ENMMOCTU
3
a) [lokasaTb, 4TO Npu NOOOM HaTypanbHOM /1 BblpaXXeHne N~ — 1N OenuTcsa Haueno Ha 6.
3
6) [lokasaTb, YTO NpW NOBGOM HaTypanbHOM 71 YMcno 1~ — /1 genutcs Haueno Ha 6.

3 2
B) [lokasaTb, YTO Npu N6OM HaTypanbHOM 7 BbipaxeHne 1 +3n” +2n pgenutca Haueno Ha

1999
r) OokasaTb, yto umcno 107 —1999 pgenutca Haueno Ha 9.

n) MokasaTb, uto ecnm da,b,c - uenble uucna, 1 a+b-+c penutca Haueno Ha 6, To W

3,43, 3
a’ +b’ + ¢’ penutcs Haueno Ha 6.

3. MeTtop aHanus3a ocTtaTkoB
a) [lokasaTb, 4TO CymMa KyboB Tpex nocrneaoBaTeNbHbIX HAaTypanbHbIX YAcen AenuTcsa Ha 3.

6) Kaxgoe us uenbix uncen 1,m,k He penutca Ha 3. [lokasaTb, YTO YWCHO n® +m' +k*
genutcs Ha 3.

B) Hantn octatok oT genenusa uenoro unucna n Ha 30, ecnv M3BECTHO, YTO OCTATOK OT ero
aernexuvs Ha 15 paBeH 4, a OCTOTOK OT AeneHus Ha 18 paBeH 7.

r) YuntenbHuua npuHecna B Krnacc c4eTHble Nanoyku. [letn packnagpisanu ux B naketuku. Korga
PasnoXnnu nNo 2 nanoyky B KaXObl NAKETUK, TO ocTanack 1 nULHAsS nanoyka. 3atem pasnoxunu no 13
WTYK B NakeTWK, 1 TOrga octanocb 7 NUWHUX nanodek. Korga ke nanodku pasnoxunm no 9 wWryk B
NakeTuK, TO NINLIHMX He ocTanocb. CKOMbKO, cCaMoe MeHbLUee, BbIo CHETHbIX Nanoyek?

A) Hantn HammeHbluee HaTypanbHOE YACIIO X Takoe, YTO OCTaToK OT AeNeHns X Ha 8 paBHO Ha
5 Bonblue ocTtaTka OT AeneHus X Ha 5 n B ABa pasa 6onblue ocTaTka OT AeneHus X Ha 7.

4. 3agayn Ha NpoCTble N COCTaBHbIE YnCra

a) AsnsieTcs mn npocTbim uncro 437" +877 2
6) Haritn Bce p, npu kotopeix p, p+10, p+14 - npoctbie uncna.

2
B) KopHu ypasHenna X~ +ax+b+1=0 asnsawoTca HaTypanbHbIMM yncnamu. MoxeT nn 4ncno
2, 72
a” +b” 6biTb NpocTbIM?

20 1
r) Aensietcs nu npocTbim uncno S0 —49° 2

n) Aensetca nn uncno 100007 -100013-10001+ 55 npoctbiM? OTBET 060CHOBATb.

5. 3apgaun Ha HO[ n HOK

a) Haintv HanGonbLumii o6wmn aenutens uncen 1= 720,m =756,k = 468.

6) WHTepBanbl OBWXEHWUS FOPOACKMX aBTOOYCOB MO Tpem MapLupyTam, MPOXOASALMM Yepes
obLyo octaHoBKy, coctaBnstoT 15, 20 n 24 MuHyTbl cooTBeTCTBEHHO. CKkonbko pa3 ¢ 7-55 go 17-05
TOro e [HA Ha 3TON OCTaHOBKE OOHOBPEMEHHO BCTpevarTCcsH aBTOOYCbl BCEX TpeX MapLlpyToB, eCcnu
ofHa 13 Takux BCTpey npoucxogut B 12-357?



B) HatypanbHble uucna a,b,c Takosbl, uto HOK (a,b) =60 v HOK (a,c)=270. Haiitn
HOK (b,c).
r) HaTypanbHble uucna n u m takossl, yto HO/[(n,m)+ HOK (n,m) =n-+m. [OokasaTs,

YTO OAHO U3 HUX SABNSIETCA AennTenem Apyroro.

A) Cymma aByx HaTypanbHbIX 4Yncen paBHa 43, a X HaumeHbllee obuwee kpaTHoe B 120 pas
oonblLle nx HandonbLUero odwero Aenutens. Hangute sty Ynucna.

e) MHoxecTBO A cocTouT M3 HaTypanbHbix 4ymcen. KomnudectBo umcen B A Gonbluie cemu.
HanmeHbluee obuwiee kpaTHoe Bcex umcen u3 A pasHo 210. Onsa nobbix gByx uucen u3 A ux
Hanbonbwnn odwmn genutene 6onblie eguHuubl. MNMponsseneHne Becex umcen ns A genutcea Ha 1920 u
He sIBNSeTCs KBaapaToOM HUKAKOro Lienoro ymucna. Hamtm yncna, ns KoTopbix cocTouT A.

PelleHvne ypaBHeHWU B HATypanbHbIX U Lesnbix Yucnax. MNpumepsl
1. Hanagute Bce napbl HaTypanbHbIX YMcen m W n, ABASIOWMECH PEeLIeHUAMN YpaBHEHUS
=1.
2. PelunTe B HaTyparsbHbIX Yncrnax ypaBHeHue n**t1 — n! = 5(30k + 11)
3. Pewwute B HaTypanbHbIx uucrnax ypasHenue n! + 5n + 13 = K, rae n! = 1:2-...n —
npousBedeHne Bcex HaTypanbHbIX Yncen ot 1 go n.

1 1 1
4. Pelwmre B HaTyparbHbIX Y1CNaX ypaBHEHUe— + — = —, e m > n.

5. TMapukmaxep nony4van 3a CTPWXKKY XEHLUHbI No 2 pybns, 3a CTPUXKKY MYXYMHbl — no 50
Koneek, a pebeHka — no 25 koneek. 3a 12 pybnen oH noactpur 12 yenoBek. CKOJbKO XKEHLLNH, MY>XYUH U
AeTen oH noacTpur?

6. Kaxagbim n3 gByx ctpenkoB cgenan no 30 BbeicTpenoB. Bcero 6bino 44 nonagaHus, a
ocTarnbHble — npomaxu. CKonbKo pa3 nonan Kaxablid, eCNn N3BeCTHO, YTO Y NEePBOro CTPerika Ha KaXabin
npomMax NpMxoaunochk B 2 pasa Gonblue nonagaHnn, Yem y BTOPOro?

7. OnpepeneHHoe KONMMYeCcTBO OOWHAKOBbLIX LWAPOB MOXHO YNOXWUTb B BMAE KBagparta uiu B
BMAE PaBHOCTOPOHHEro TpeyronbHuka. Hamgute 4ucno 3Tmx LwapoB, €Cnu M3BECTHO, 4TO, ecnu
pacnonoXntb WUX TPEYroribHWKOM, TO CTOpPOHa 3TOr0 TpeyrofibHuka OyaeT copgepxaTtb Ha 2 wapa
Gonblue, Yem CTOpPOHAa KBaapaTta, COCTaBIIEHHOrO U3 3TUX e WwapoB. Npuyem, Wwapbl pacnonararnTcsa He
TONMbKO NO KOHTYPY KBagparta uUinm TpeyrofibH1Ka, HO U 3anonHAKT UX BHYTPEHHIO YacTb

8. PewwuTe ypaBHeHue B Lenbix Yncnax 2xy— x+ 5y=-13

9. Pewwute B uenbix uncnax 5x2+ 5y?+ 8xy + 2x— 2y + 2 = 0.

10. BUHTMKM MOXHO pasnoXxuTb B MNaKeTUKKU, a NAKeTUKM ynakoBaTb B KOPOOKM, MO 3 nakeTuka B
OOHY KOpPOOKY. MOXHO 3TW XXe BUHTUKN PasfoXuTb B NAKETUKM TaK, YTO B KaXXOOM nakeTuke byaet Ha 3
BUHTMKa Gonblle, YeM paHblle, HO TOrga B KaXKaow Kopobke GyaoeT nexaTb MO 2 NakeTuka, a Kopobok
notpebyetcs Ha 2 6onblie. Kakoe HanbornbLuee YNCNO BUHTUKOB MOXET ObITb NPY Taknx yCcroBusax?

Tema PaunoHanbHble Yynucna

2m-3"

[MepeBoa pauUMoOHanbHOro Yncna n3 06bIKHOBEHHOW APOBM B NEpUOANYECKY0 1 06paTHO.
a) Mpepacrasnts uncno 0,(25) B Buae 06bIkHOBEHHOI APOBU.

6) Npeactasuts uncno 0,2(13) s Buae obbikHOBEHHON APOGMW.

0,449291997
2,1394857

B) yI'IpOCTI/ITb paunoHanbHoOe Yncno

1234 6969 37

r) 3anncatb apobu ,———,—— B BWOe OEeCATUYHbIX.

40 45

n) 3anucatb uncna 7,11;0,45;13,745 B Buge HecokpaTUMbIX OBLIKHOBEHHBIX ApOGEil.

2. CpaBHeHme paunoHanbHbIX YXCer.

7 21212121

a) CpaBHUTbL Yncna — u

33 99999999
6) Yo Gonbe: 0,7(621) vnn 141/1857



7 141
B) CpaBHUTb yucna — M ——

999
r) Cpasnutb uncna 0,2(1): 4+0,(2) n 0,275.

n) Yto 6onbue: 0,7(621) nnmn i—;

3. [JokasaTenbCTBO paunoHanbHOCTU NN NpPaLMOHanNbHOCTM Yncna.
a) AsndeTtca nu uncno \/7 paunoHanbHbIM?

0) ABngaeTtca nu Yncno \/g pauMoHanbHbIM?

B) [JokasaTb, 4TO 3/2 He sBnseTcs paunoHanbHbIM.

r) JokasaTb, 4To 4\/5 He SIBNAETCS paunoHanbHbIM.

n) Qokasatb, 4to /7 —\/§ He SBMseTCsa paunoHarnbHbIM.
4. CpaBHeHWe OENCTBUTENBbHbIX YMCen.

a) CpaBHuTb yMcna 7&/5 n \/g

6) Uto meHblue: /47 vnn J13

1990 - 1991

1991 1992

r) CpaBHUTb uYncna (\/§+\/E)2 n 14 ++/200

1) CpasHuTb aBa umcna: ~2001 ++/2003 n 2-/2002.

5. PasHble 3agayn
A) Cpegun oBGbIKHOBEHHbLIX OpPOOEn C NONMOXUTENbHBIM 3HaMEHaTeNeM, PacrnonoXeHHbIX MeXay

96 97 o o
Yyncnamm 35 n 36 HanguTe Takyro, 3HaMeHaTellb KOTOPOU MUHUMArEH.

lNpumep uHdusudyarnbHO20 3adaHus MO Memam «dnemeHmMbl KOMEUHaMOPUKU», «DnemMeHmel
mMamemamuyecKol J102UKU»

B) CpaBHuTb Yncna 3

BapuaHT Ne1

1. MmeeTcs TkaHb Tpex LBETOB: KpacHasi, 3erieHasl U YepHasi, u Tpebyetcs obuTb AMBaH,
Kpecrno u cTyn. CKoMbKO CyLLeCTBYET pasnuyHbiX BapuaHToB 06MBKM aTOM Mebenun?

2. MNo3T-MOAEepPHUCT Hanucan CTUXOTBOPEHME, B KOTOPOM MNepBasi CTPoka «Xody MOoUTh
rynsate Kyaa- HMOyab», a BCe OCTallbHble CTPOKM pasHble M MOMyYeHbl U3 NepBOM NepecTaHOBKOM
cnos. Kakoe Hanbonblliee KONMYeCTBO CTPOK MOXET BbITb B 3TOM CTUXOTBOPEHUN?

3. HdokasaTb TOXOECTBO:
n(2n* +5n+1)

22435+ +(n+)Bn—1)= 5

BapuaHT Ne2

1. CkonbKo cyLlecTByeT TpexaHayHbIX YMcen, cymma Ludp koTopbix npesocxoaut 157

2. Ha cobpaHum gomkHbl BbICTYNUTL NSTb Yenosek: Apbysos, bopLios, BuHorpagos, ne6os
n Omntpme. CKonbKMMKU cnocobamm MOXHO pacnornioXnTb UX B CAMCKE BbICTyNAOLWNX?

3. HdokasaTb TOXOECTBO:
5+9-5+13-5" +...+ (4n+1)5"" =n5"
lMpumep uHOuBuUOyanbHO20 3a0aHusi 10 MeMe «dneMeHMmMbl KOMEUHaMOoPUKU»
BapuaHT Ne1
1. [BysHayHOEe uncno coctaBnawT u3 undp 0,1, 4,7,8.
a) CKonbKO BCEro YNcest MOXXHO COCTaBUTL?
6) CoctaButb Tabnuuy MCxoaos.
B) CKOSbKO MOXHO COCTaBWUTb YeTHbIX Yncen?
r) CKONbKO MOXHO COCTaBUTb HEYETHbIX Yncen?
2. Ckonbkumm crocoGamm MOXXHO COCTaBUTb NATU3HAYHOE Ymncro us uudp 1, 3, 5, 7, 9?
3. Ckonbknmu cnocobamm MOXHO BbIObpaTh ABYX AeXYpPHbIX 13 20 Yyenosek?
4. Ckonbknmun cnocobamm moxxHo 13 30 YenoBek Ha3Ha4YuTb NpeaceaaTens u cekpetapa?



5. Bo B3Boge 5 cepxaHtoB n 30 congat. CKonbkMMmn cnocobamm MOXHO BblIGpaTb Hapsg U3 AByX
CepXXaHToB M TPEX conaat?

6. B knacce 36 y4eHMKOB, U3 KOTOPbIX HaAo BbibpaTb ABOUX.

Ckonbknmu crnocobamm 3To MOXHO caenaTtb, eCnu:

a) nepBbli AOKa3blBAET TEOPEMY, a BTOPOWN peluaeT 3ajavy;

6) 06a BbINOMHAIT PUCYHOK.

7. Boluncnutb: a) A% ; 6) Cyq.

8. PackpoiiTe ckoBKu B BblpaXeHu (Mcrnonb3oBaTh 6HOM HbtoToHa): (4+3x)°.

9.Pa3noxuTb BeipaxeHne no dopmyne 6uHoma HetotoHa (2m? — n*)°

10.B pasnoxeHun (a + 1)*° Hantn koadpduumeHT npu a®

BapuaHT Ne2
1. [OBysHayHOe 4Yucno coctaensatoT 13 umdp 0,2, 5,8,9.

a) CKOMnbKO BCEro 4ncesn MOXXHO COCTaBUTL?

6) CocTtaButb Tabnuuy MCxonoB.

B) CKONbKO MOXHO COCTaBUTb YETHbIX Yncen?

r) CKOMbKO MOXHO COCTaBUTb HEYETHbIX Yncen?

2. Ckonbkumun cnocobamm MOXHO paccTaBUTb Ha NOJIKe 6 KHUI pa3HbIX aBTOPOB?

3. Ckonbkumu cnocobamm MOXHO BblOGpaTb 3 pa3Hble Kpackum U3 5 pasHbix Kpacok?

4. Ckonbkumu cnocobamm MoxxHO M3 20 YenoBeK Ha3Ha4YUTb ABYX AEXYPHbIX, OANH N3 KOTOPbIX
- cTapwnn?

5. W3 11 po3 n 6 repbep HyXHO cocTaBuTb OykeT, B kOTOpoM 3 po3bl 1 2 repbepbl. CKOMbKO
pa3HbiX BYKeTOB MOXHO COCTaBUTL?

6. B knacce 26 y4yeHWKOB, U3 KOTOPbIX HAOO BblOpaTh ABOUX.

7. Ckonbkumu criocobamm 3To MOXHO caenaTb, ecrnu:

a) nepBblii AOKa3bIBAET TEOPEMY, a BTOPON pellaeT 3ajavy;

0) o6a BbIMOMHST PUCYHOK.

8. Bbluncnutb: a) A% ; 6) C%.

8. Packpoiite CKOBKM B BbIpaXEHUM (MCMonb30BaTh 6UHOM HbloToHa): (3+2x)°.

9. PasnoxuTh BbipaxeHue no opmyne 6uHoma HitotoHa (k° — 3d%)*

10. B pasnoxeHuu (a + 2)1° Haitt koadbduLmeHT npm a

lNpumep uHdueudyanbHO20 3adaHusi N0 memam «TpuroHomeTpus», «eomempusi»

BapuaHT Ne1

1. BHyTpu kBagpaTa CO CTOPOHOW a Ha KakOoW ero CTOpOHe Kak Ha AMameTpe MoCcTpoeHa
NONyOKPYXHOCTb. HanTu nnowaab po3eTkn, OrpaHUYEHHON gyraMm NoyoKpy>KHOCTEN.

2. [okasaTb, 4YTO B ce4YyeHuMn Kyba nNOCKOCTbI0O HEe MOXET MONyYMTbCA MNpaBUNbHbIN
NATUYTONbHUK.

3. PewwuTb ypaBHeHue:

2sin2x + 5 . 2cx)s2 X 7

BapuaHT Ne2
1. B OKpY)XHOCTb BNMCaH NpaBuibHbIA TPEYroflbHUK, HA CTOPOHAX KOTOPOro Kak Ha guameTpax

onuncaHbl BHE TpPeyrosnibHMKa MosnyoKpy>KHOCTU. [lokasaTb, YTO cymma nnowiagen Tpéx nyHo4vek 6onblue
nnoLiaam TpeyronbHKKa Ha - 1/8 yacTb nnowanm JaHHOro Kpyra.

2. [okasaTb, 4YTO B cedyeHMM KyDa MNMNOCKOCTbIO HE MOXET MOSMyYnuTbCs NPAMOYrOfbHbIN
TPEeYronbHuK.

3. PewwuTb ypaBHeHue:

4log3(l—x) — (2X2 + 2x_5)10g32

lMpumep uHOusudyanbHO20 3adaHusi 1o eeomempuu

BapuaHT Ne1

1. MNpogomkeHns BbICOT TpeyronbHuka ABC oenst onncaHHyto OKOMo TPeyrosibHMKa OKPY>KHOCTb
Ha Ayrv, ONUHbBI KOTOPbIX OTHOCATCA Kak p:g:r. Hantu yrnel TpeyronsHuka ABC.

2. [JokazaTb, YTO OTPE3KM COEAMHSIOLLNE BEPLUMHBI TeTpasapa C ToYKaMu nepeceyvyeHns megua
NPOTMBOMOMOXHbLIX rpaHen, nepecekatoTcs B Todke O; koTopas OeNUT Kaxabli U3 3TUX OTPE3KOB B
OTHOLWEeHUN 3:2, cumTasi OT BEPLUMNHbI.

3. OnuHa kaxgoro pebpa kyba a. Ha pébpax AD n B4,C+, B3aTbl COOTBETCTBEHHO TOouYkM M 1 Q,
a Ha pebpe CD- Toukun P n N Tak, uto



AM=C,, Q=CP=DN= a/3. lNMocTtpounTb ceyeHmne kyba NnockocTblo,npoxoasiien yepes npsimyto MP
[| NQ 1 HanTu nnowaab 3TOro CeYeHus.

4. Bce nnockue yrnbl npu BepwuHe S nupamugbl SABC npsmble. SA=a, SB=b, SC=c. Haitu
paauyc cdepbl, onucaHHon okono nupamuasl SABC.

BapuaHT No2

1. B paBHOGegpeHHom TpeyronbHuke ABC (AB=BC), meagmaHa AD nepneHavkynspHa
6uccektpuce CE. Hantn BenununHy yrna ACB.

2. Oan TpeyronbHuk ABC. Haitn MHOXecTBO Tovek M, pacnonoXeHHbIX B MIOCKOCTU
TpeyronbHuka ABC un Takmx, 4yto nnowaau tpeyronsHuka AMB n BMC paBHbl.

3. OnuHa kaxpgoro pebpa TeTpasgpa ABCD pasHa a. Ha pebpax DA, DC u

BC pacnonoxeHbl cootBeTcTBEHHO To4kn M, N n P Ttak, yto DM=CN=a/3, CP=a/5. NocTtpontb
ceyeHune TeTpasagpa nnockocteto MNP 1 HanTu anuHy otpeska BQ, roe Touka P=MNP " AB.

4. Okono ccepbl paguyca R onucaH yceu€HHbIn KOHyC, obpasytoasa KoToporo paBHa a. Hantm
06bEM KOHYyCa.

Kputepun oueHku:

- OLEeHKa «OTJIMYHO» BbICTaBMAETCH CTYOEHTY, ecnv NpaBuiibHO BbinorHeHo 6onee 90%
3aJaHui;

- OLeHKa «XOpOoLOo» BbICTaBMAETCA CTyAEHTY, eCnn npaBuibHO BbinonHeHo 6onee 70%
3agaHui;

- OLEeHKa «yaoBrneTBOPUTEeNbHO» BbICTaBMSAETCHA CTYAEHTY, €CIM NPABUITbHO BbIMOJTHEHO
oonee 50% 3agaHui;

- OUEHKa «HeyAoBNEeTBOPUTENIbHO» BbICTABNAETCA CTyAEHTYy, €Cnu  npaBuIlbHO
BblnosiHeHo MmeHee 50% 3agaHuin.

19.4. MeToau4yeckme martepuanbl, onpegensmwolme npoueaypbl OUEHMBAHUA 3HaAHWUNA, YMEHUN,
HaBbIKOB U (MNKN) ONbiTa AeATEeNbHOCTU, XapaKTEePU3YOLUX 3Tanbl pOpMMPOBaAHUA KOMNETEHLUN

OueHka 3HaHWI, YMEHNIN U HABbIKOB, XapaKTepuayloLas aTansl POPMNMPOBAHNA KOMMNETEHLINNA B
pamKax W3y4YeHus OUCUMNIMHBI OCYLLEeCTBMASIETCS B XO4Ee TeKywen W NpoOMeXyTOYHOM
aTTecTauun.

Tekywmn KOHTPOMb YCNeBaeMOCTU MPOBOAUTCS B COOTBETCTBMM C [lonoXeHnem o TekyLien
aTTectauum obyyawwmxcs no nporpammam  Bbicwero obpasoBaHust BopoHexckoro
rocygapCTBEHHOrO yHMBEpcUTeTa. TeKyLMn KOHTPOSb YCNeBaeMOCTU NpoBoAUTCA B hopmax:
bpoHMarsbHbIX OMNpPOCO8, KOHMPOJsbHbIX pabom, uHOusudyarsibHbIX 3adaHul, pegepamos.
Kputepun oueHnBaHusa NnpuBeaeHb! Bbille.

MpomexyTouHaa atTecTaumsi NPOBOAMTCA B COOTBETCTBUM C [1ONOXEHMEM O NMPOMEXYTOYHOM
aTTecTtayumn oby4varoLwmxca no nporpaMmmam BbicLLero obpasoBaHus.
KOHTpOMbHO-M3MepuTenbHbleE MaTtepmanbl NPOMEXYTOYHOM aTTecTauun BKNHO4YalT B cebs
TeopeTnyeckne BOMPOCHI, MNO3BOMSAKOLIME OLEHUTb YPOBEHb MOMYYEHHbIX 3HaHUA WU
npakTu4yeckoe 3agaHve, MNO3BOSAKLWEE OUEHUTb CTeneHb CHOPMUMPOBAHHOCTU YMEHUN U
HaBbIKOB.

Mpn oueHMBaHUM MCMNONb3YHTCA KONMMYECTBEHHbIE LWKanbl oueHoK. Kputepum oueHMBaHuSA
npvBeaeHb! BbiLLE.



