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1. IJIAHUPYEMBIE PE3YJIBTATHBI OB YUEHUSI
1.1. Hean u 3apaum AUCHUILIHHBI

Leab ocBoeHUsI AUCUUILUIMHBI «TEopus U MpaKTHKA PEIICHUS MaTEMAaTHIECKHUX 337129
— co3JaTh MaTeMaTHYEeCKyr0 0a3y METOIWYECKOW MOATOTOBKM OYIYIIETr0 YYUTENs MaTeMaTUKH
cpenHel 001e00pa3oBaTEILHOMN IIKOJIBL;
— OBJIaJIETh BCEMH OCHOBHBIMU MOHATUAMH U (PaKTaMU JTUCIUTIIINHBI;
— TOJIyYUTh TMPEACTABICHUE O THOCEOJOTUYSCKUX KOPHSX MATEMaTHYECKHX IMMOHSATUH HIKOJIBHOTO
Kypca cpellHel 00111eo0pa3oBaTeIbHOM IIKOJIbI;

3aJa4un:
— OCYIIECTBJIATh B3aUMOCBSI3b METOJIMYECKOW TOJIIOTOBKH CTYACHTa - MaTeMaThKa C TeM, 4TO
HE0OXO0IMMO €My 3HaTh, KaK OyAyIIeMY YYUTEII0 MATEMAaTHKU CPEIHEH IIKOIBI;
—CHUCTEMaTU3UPOBATh U YTIYOJIATh 3HAHUS CTYICHTA B MPEIMETHON 00J1acTH.

1.2. Ilnanupyemble pe3yJabTaThl 00y4eHHsI

B pesynbTare ocBOSHHS NAaHHOW AMCUUIUIMHBI y OOydYarommxcs (GOPMHUPYIOTCS CIEIYIOLIIe
KOMITETCHIIVH:
[IK-1. CnocobeH ocBaumBaTh M MCIOJIb30BaThb TEOPETUUYECKHE 3HAHUS U NPAKTUYECKUE YMEHHUS U
HaBBIKH B IIPEAMETHOM 00JIaCTH TP PEIICHNH MPOPEeCCHOHATBHBIX 3a/1a4.

2. MECTO JJUCIHUILIAHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOI' PAMMBI

JucuuruiiHa BXOJUT B 4acTh, (POPMUPYEMYIO YYaCTHHKAMH OOpPa30BaTENbHBIX OTHOIICHHUN
bnoka 1 «/{lucuuniaunsl (MOyIH)» U ABJSETCA 0053aTEJIbHOM 1J1s U3yUYEeHHUS.

Jns ocBoeHuss aucUMIUIMHBL «Teopus M MpakTUKa PELICHUS MaTeMaTH4YeCKUX 3ajau»
o0yyaroluecs: MCIOJIb3YIOT 3HAHMs, YMEHMS, HaBBIKM, IOJy4YEeHHble M C(OPMUPOBAaHHBIE B XO€
U3Y4YEHUs] TaKUX IHPEIMETOB Kak «DJeMEHTapHas MaTeMmaThkay, «AJredpa U TEOpHUsl YUCEID,
«MareMaTnueckuil aHaiaus», «l'eomeTpus» u ap.

N3ydyenue nucuuiinHbl «Teopuss M NpakTHKa PEIICHUs MaTeMAaTUYECKUX 3aJauy» SBISETCS
0a30i i fJa’dbHEHIIEro OCBOEHMs CTyleHTaMH JucuuIUIMHBL  «Teopusi BepossTHOCTEH U
MaTeMaTH4YecKasi CTATUCTHKAY, «J{MCKpeTHas MaTeMaTHKay, «Apu(mMeTuka I1eHCTBUTEIbHBIX YHCEI.

3. OFbEM U COAEPXAHMUE JUCIIUIIJIUHBbI
3.1. O0beM JUCHUIIINHBI

Ioxka3aTtennb 00beMa JUCHUILIHHBI Kom-Bo gacos
Ounas OuHo- 3aouHas
dopma 3a04Has dopma
o0ydeHus dbopma | oOyueHuUs
00y4YeHHsI
O0BeM QUCHUILIMHEI B 3aUE€THBIX €IUHUIIAX 2 2 2
O0beM AUCIHIIINHEI B Yacax 72 72 72
KonrakTtHasi pabora: 36,2 20,2 4.2
Jlexun 18 10 2
[TpakTHueckue 3aHsATHS 18 10 2
U3 HUX B OpME NPAKTUYECKON MMOATOTOBKU 18 10 2
KoHTakTHBIC Yachl HA MPOMEKYTOYHYIO aTTECTAIHIO: 0,2 0,2 0,2
3auer 0,2 0,2 0,2
CamocrosTenbHas pabora 28 44 60
KoHTpob 7.8 7.8 7,8

DopMOI TPOMEKYTOUHOU ATTECTALUHU SIBIISFOTCS:
— 3a4eT BO 2 ceMecTpe Ha OyHOU hopme 0OydeHus;
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— 3a4eT B 1 ceMecTpe Ha 0YHO-3a04HON (hopMe 00ydeHus;
— 3a4er B 4 ceMecTpe Ha 3a09HON (HOPMBI 00yUCHUSI.

3.2. Conep:xkanue TUCHUNIUHBI
QOunas popma o0yueHust

HaumeHoBaHue pa3jiesioB (TeM)
AUCHHUIIMHBI ¢ KPATKUM CO/epP:KaHueM

Koa-Bo yacos

Tema 1. To:knecTBeHHbIE IPEO0OPA30BAHUSA

ToxnecTBeHHbIE ~ TpeoOpa3oBaHUS  PAMOHAIBHBIX  BBIPAYKCHHIA.
Paznoxenune MHOrowieHoB Ha MHOkuTenu. Cokpamienue apodeit. Cymma
U IIPOU3BEJICHHUE PALMOHAIBHBIX BbIpakeHUH. HaxokIeHue 4YncioBbIX
3HAYEHUH palMOHANbHBIX BbIpaxkeHuil. ToxxaecTBeHHbIE TpeoOpa3oBaHus
UppaMOHATBHBIX BbIpakeHui. VppanuoHansHbie BeipaxkeHus. O6mactb
onpenenenus. IlpuMeHeHne CBONCTB apudMeTHUYECKUX KOpHEH mpu
peoOpa3oBaHusAX HppalMOHAIbHBIX BbIpaKeHUN. BplneneHue kBaapara
win Ky0a moJ 3HakoM paaukana. CloxHble paaukaibl. ToxIeCTBEeHHbIE
npeoOpa3oBaHus TOKAa3aTEJbHBIX U JIOTAPU(PMHUUECKUX BBIPAXKCHHH.
CgoiicTBa crenenei. CBoiicTBa YMCIOBBIX JorapupmMoB. ToxIeCTBEeHHbIE
npeoOpa3oBaHus TOKAa3aTEeNbHBIX U JIOTAPU(PMHUUECKUX BBIPAKECHUH.
ToxnecTBeHHbIE TPe0OPa30BaHUS TPUTOHOMETPUUECKHUX BBIPAKEHUH.
Tpuronomerpuueckass OKpYKHOCTb. I[loHsATME KOCHMHYyca U CHHYyca
NeHCTBUTENBHOrO uucia.  ['pynmbel TPUTOHOMETPUUECKUX  (OPMYIL.
ToxaecTBeHHbIE TpeoOpa3oBaHUsl TPUTOHOMETPUUECKHUX BBIPAKEHUM.
ToxnecTBeHHbIe NMPeoOpa3oBaHMs BBIPAXKEHUH, COAEp)KalMX OOpaTHbIE
TpUroHoMmerpuueckue GyHkuuu. YucioBsle HEpaBEeHCTBA.

IIpocreiimne HepaBeHCTBA. JI0Ka3aTENbCTBO YHCIIOBBIX HEPABEHCTB.
CpaBHeHuEe 3HAYEHMH 4YHCIIOBBIX BbIpaxeHHl. CpeqHue BEIUYUHBI.
Kraccuueckue HEpaBeHCTBA.

Tema 2. KomOunatopusie 3agauu. MeTogq MaTeMaTH4ecKoii
uHaAyKkunu. [lepecranoBku. Coueranusi. Pasmemennst

[IpaBuiio yMHOXKeHHsS W JepeBo BapuaHToB. llepectanoBku. Bwibop
HECKOJIBKUX 3JIEMEHTOB. Coueranusl. Pazmerenus. Meron
MaTeMaTUYeCKON WHIYKIIMU B pelieHuu 3aaad. [[pu3Haku nmpuMeHEHUs
METOJla MareMaTU4YeCKOWM HMHAYKUMHA IIPpU  PELIEHUWM 3aJady |
JI0OKa3aTesIbCTBE TeopeM. Pemenue 3amay.

Tema 3. I'eomerpusi. OCHOBHBIC MeTOAbI PELICHUS] TeOMETPHYECKHX
3a/1a4 HAa BbIYHCJICHHE U 10KA3aTE1bCTBO
MeauaHa OpsIMOYTOJIBHOTO — TPEYroJIbHHKA. Y ABOEGHHUE  MEJMaHBI.

IIpakTH4ec
KHe
3aHATHA
= 2 x
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2
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[Tapannenorpamm. Cpeansis auHHsS TpeyrojibHuka. Tpaneuus. [Tpuemsr
HaXOXXJCHUS BBICOTBI M OHCCEKTPUCHl TpeyroiapHUKa. OTHOIICHHE
oTpe3koB. OrtHomenue ruionaaei. KacatenbHas K  OKPYKHOCTH.
Kacaronuecs OKPY’KHOCTH. Ilepecekaromuecs OKPYKHOCTH.
OKpy»XHOCTH, CBSI3aHHBIE C TPEYTOJIBHUKOM M YETBIPEXYTOIbHUKOM.
IIponopuuoHanbHbBIE OTPE3KM B OKPYKHOCTH. YTIUIBI, CBSI3aHHBIE C
OKPY’KHOCTBIO. Meron BCIIOMOT'aTeJIbHOU OKPYKHOCTH.
Bcenomorarenbhubie  mogo0HBIE TpeyrojdbHUKH. HekoTopsie cBoicTBa
BBICOT M TOYKHM MX nepecedeHus. Meron momazaeil. Mcnonb3oBaHue
TPUTOHOMETPUM IIPU PELICHUM 33]1a4 Ha BblUMCIEHUE. MeTo BEKTOpHOI
anredpel. Mcnonp3oBanue koopauHaTHoro Merona. ['eomerpuueckue
pelIeHUsT HEreOMETpUYEeCKHUX 3ajgad. PelleHne  HMppanMOHAIBHBIX
ypaBHeHUH. Perenne cuctem anredpandeckux ypaBHEHUMH.

Tema 4. 3agaun Ha HCHOJIB30BAHME KOMILIEKCHBIX 4YKces] B ajaredpe,
reomerpuu. KomiiekcHbie yuciia

Onepauuu  Hax  KOMIUIEKCHBIMM  4YMCIIAMHU. I'eomeTpuueckas
UHTEpHpeTalus  KOMIUIEKCHbIX  uucen.  [lokaszatenpHas — ¢opma
KOMIUIEKCHOT0 uncia. KoMmmiekcHble yncia B 3J1IEMEHTapHOM TeOMETpUH.
OcHOBBI Me€TOZa KOMILIEKCHBIX uucell. PopMyibl NIUHBI OTpE3Ka U
CKaJIIPHOT'O IIPOU3BENICHUS BEKTOPOB. [TapayienbHOCTS,
KOJUIMHEApHOCTb, IEPIEHAUKYISIPHOCTb. KOMIIIEKCHBIE KOOPIMHATBI
HEKOTOphIX To4eK. [logo0HbIE 1 paBHBIE TPEYTOIbHUKU. Penienue 3a1au ¢
IIOMOUIbI0 KOMIUIEKCHBIX 4HcCell. KOMIUIEKCHBIE YuClla B AJIEMEHTAapHON
anreope.

Mcnonb30BaHuEe TPUTOHOMETPUUECKOM (POPMBI KOMITJIEKCHBIX YMCEN IS
peneHusl ypaBHEHUM.

Tema 5. H30paHHble HecTaHJAPTHBIE 32424 HIKOJIBHOIO Kypca
MAaTeMATHKH U MeTObl uX pemienusi. HepaBencrsa

Jloka3aTenbCcTBO HEPABEHCTB METOJOM MaTeMaTH4YeCKON WHAYKIIMH.
HepaBencrtBa, cBsi3aHHbIE C TPUTOHOMETPUYECKHUMH  (QYHKIUSMHU.
HepaBeHncTBa B muaHuMeTpuu U crepeoMeTpun. OyHKIMM AHTbE U HX
IMMPUITTOKCHUA. 33,[[3‘11/1 Ha MAaKCUMyM U MHHUMYM. Pemenne 3agad C
rnapaMmeTpoM. YHciio KOpHEN KBaJApaTHOTO MHOTOUYIEHA B PEIICHUH 3a1a4
¢ mapamerpoM. CBOMCTBA KOPHEH KBaJpaTHOTO MHOTOYJIEHA B PEUICHUU
3a7a4 ¢ napameTpoMm. B3anMMHOE pacnosioKeHHe KOpPHEW KBaJApaTHOTO
MHOTOWIEHA Y 33Ja4H C TapaMeTPOM.

Hroro

18

18

18

IMTPAKTHUYECKASA ITOAI'OTOBKA

Tema 3agaHue Ha NPAKTUHYECKYI0 NOATOTOBKY

KOJIHYECT
BO 4YacCoB

Tema 1. To:xkaecTBennble | PazpaboraiiTe cucremy 3a1a4 (¢ pelieHUSIMH),
npeodpasoBaHus BKJIFOYAIOIIYIO 3a7a41 Pa3HOTO YPOBHS CIIOXKHOCTH,

COBEPILECHCTBOBAHUS 3HAHUM 110 TEME:
1. TlpeoGpa3oBaHue panMOHATILHBIX
BBIPAKCHUI.

JJIA paGOTBI C yHalllUMHCA Ha YPOKC 3aKPCIUICHUA U
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2. CremneHb ¢ palMOHATBHBIM MTOKA3aTEIEeM.
[IpeoOpa3oBanue BBIpAXKEHUN, COACPIKAIINX
CTETICHH.

3. CgoiicTBa norapudmos. [IpeoGpazoBanue
BBIPaKCHUH, COJCPIKAIIUX JOTapU(MBI.

4, ToxaecTBeHHBIC TPeoOpa30BaHUS
TPUTOHOMCTPUUICCKUX Bpra)KeHHﬁ.

Tema 2. KomOmHaTopHBbIE
3aa4M. Meton
MaTeMaTH4YeCKOIH
uHaykuuu. IlepecranoBku.
Coueranusa. Pazmeimenus

1. Pa3paboTaiiTe caMOCTOSITEIbHYIO paOdOTy AJIs
MIPOBEPKHU 3HAHUM ydalluXcs 110 TeEME
«IIepecranoBku. Coueranus. PazmemieHus».
Brinonnennoe 3aganue A0KHO BKIKOYATh:
— IIepeYeHb NPOBEPSAEMBIX 3HAHUN, YMEHUN U
HAaBbBIKOB;
—  3aJ]aHMs CAMOCTOSTEIIBHON pa0boTHI;
— DTAJIOHHOE PEIICHUE CAMOCTOSITEIHLHOU
paboTHI;
— IIKaJy OLUEHKH BBIIOJHEHHON
CaMOCTOSITENIbHOM pabOTHI.

2. [TonGepure 3a/1a4u pa3Horo TUIA
(moka3aTenbCTBO  YTBEPKIEGHHE O  JEIUMOCTH
BBIPOXCHUH, J0KA3aTeIbCTBO HEPABEHCTB M TIP.)
JUIs paboOThI C yYallUMUCS Ha BHEYPOUHOM 3aHSATUU
10 MaTeMaTHKe Mo TeMe «MeTo MaTeMaTHYeCKOM
VHJYKUIHAW.

Tema 3. I'eometpusi.
OcHoOBHBIE MeETO/bI
pelieHusl TeoOMeTPUYeCKHX
3aja4 HAa BbIYHUC/IEHHE U
A0Ka3aTeIbCTBO

1. Pa3paboraiiTe cucteMy 3a1a4 (C peIICHUSIMH )
JUIs paboThI C yHaIllUMUCS IO TEME:
— Meron ynBoeHus: MEIUAHBI.
— Mero BCNOMOraTesibHOM OKPYKHOCTH.
— Meron momanaen.
— Tpuronomerpudeckuii METO IIPH PELLICHUN
FeOMETPUUYECKUX 3a/1au.
— BekTopHO-KOOpINHATHBIN METOJ PELICHUS
reOMETPUUYECKUX 3aa4.
2. 1ns kaxxaoi 3anaun u3 1. 1 pazpabdoraiite
BOIPOCHI, HAIIPABJISAIOLINE X0 PEIICHUS
yYaluMHCs.
3. PazpaboraiiTe maMsaTKy AJis yYaluxcs Mo TeMe:
— YeThIpexyronbHUKH.
—  OKpYXHOCTb.
— BexkTopsl ¥ KOOpAUHATHI HA MIIOCKOCTH.
— BexTopsl ¥ KOOpAUHATHI B IPOCTPAHCTBE.
— Ilnomanas moBepXHOCTH U OOBEMBI TEI B
IIPOCTPAHCTBE.




Tema 4. 3agaum  Ha | 1. PazpaboraiiTe pparMeHT ypoka no teme

HCNOJIb30BaHUE «Omneparuy ¢ KOMIUIEKCHBIMU YUCIIAMI.
KOMILUIeKCHBIX umcedl B | 2. CocTaBbTe 3a/1a4H (C pelIeHUusIMuU) 7151 paboThI C
aiareodpe, reoMeTpHUH. | yJaIlUMHUCS Ha BHEYPOUHOM 3aHITUU 110 4
KomnuiekcHble yncia MaTtemaTke «KoMIieKkcHble uncia B

3JIEMEHTAPHOU F€OMETPUM.
Tema 5. N36pannbie | 1. CocraBpTe 3a1auu (C pemIeHUSIMHU) JUIst pabOTHI ¢
HECTaHIAPTHBIC 3a1a1M | yyanuMuCa Ha BHEYPOYHOM 3aHATUH I10
HIKOJILHOTO KYPCa | varematnke, HOCBSIIEHHOMY HEPABEHCTBAM B
MATEMATHKH W METOIBI HX TUTAHUMETPHUH /WA CTEPEOMETPHH. 4

pemienusi. HepaBencrBa .
2. PazpaboraiiTe pparmMeHT ypoka 1o reme

«Perenue KBapaTHBIX ypaBHEHUH C
1apaMeTPOM).

OuHo-3a04Hasi popma oOyueHHust

HaumeHoBaHue pa3jie/ioB (TeM)
AUCIHUIIMHBI ¢ KPATKUM CO/lepKaHueM

KoJ-Bo yacoB

IIpakTH4ec
KHe
3aHATHSA

[V

Jlekuuu
NMPaAKTHYECKOMH

Bcero
U3 uux B popme

Tema 1. To:kaecTBeHHbIE IPe0dpa30BaAHMS

ToxnecTBeHHble  NpeoOpa3oBaHUS  PALlMOHAIBHBIX  BBIPAYKEHHH.
Paznoxxenune mHorowieHoB Ha MHOXHTeNU. Cokpatnienue Apooeit. Cymma
U IIPOU3BEJICHUE DPAllMOHAIBHBIX BbIpa)KEHHUH. HaxoxkneHne 4muclIoBBIX
3HaUEHUH pallMOHAIbHBIX BhIpaXKeHUN. T 1eCTBEHHBIE TPpeoOpa3oBaHMs
UppalMOHATIBHBIX BbIpakeHui. MpparuoHanbHble BeIpaxkeHHs. O6maacTh
onpezaeneHus. I[lpumeHeHne CBONCTB apu(pMETHUYECKHMX KOpHEW Impu
npeoOpa30BaHUSAX HpPpALMOHATBHBIX BBIpaXKEHUN. Bblaenenue kBaapara
WM Kyba moj 3HaKoMm paaukana. CioxHble paaukanbl. ToxaecTBeHHbIE
npeoOpa3oBaHUs IMOKA3aTEIbHBIX M JIOrApUPMHUECKUX BBIPAKECHHH.
CsaoiicTBa crenenell. CBoiicTBa 4nuCIOBBIX JorapudmoB. Tox1eCTBEHHbIE
npeoOpa3oBaHUs IOKA3aTEIbHBIX U JIOTApUPMHUUECKUX BBIPAKECHHH.
ToxaecTBeHHbIE MPeoOpa30BaHUS TPUTOHOMETPUUECKUX BBIPAKEHUH.
Tpuronomerpuueckass OKpyKHOCTb. [loHsATME KOCMHyca M CHHYca
JNEHUCTBUTENBHOTO 4YHCNa.  ['pynmbl TPUTOHOMETPUYECKUX (HOPMYIL
ToxnecTBeHHble TpPeoOpa30BaHUS TPUTOHOMETPUUYECKUX BBIPAKEHHH.
ToxaecTBeHHbIE TIPe0Opa3OBaHusl BBHIPAKEHUH, COJAEpKAIIUX OOpaTHBIE
TpUroHomerpuueckue GpyHkIpn. YucioBble HEPaBEeHCTBA.

IIpocreiimne HepaBeHCTBa. [[0Ka3aTeNbCTBO YHCIOBBIX HEPABEHCTB.
CpaBHeHuE 3HAYEHMH 4YHCIOBBIX BbIpaxeHHil. CpeqHue BEIUYUHBI.
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Knaccuueckue HepaBeHCTBA.

Tema 2. KomOunaropubie 3agaun. MeToa MaTeMaTH4YecKOM
uHaykuuu. [lepecranoBku. Couyeranusi. Pasmemenust

[IpaBuno yMHOXEHHMS W JAepeBo BapuaHTOB. IlepectaHoBku. Bribop
HECKOJIBKHX 2JIEMCHTOB. Coueranusl. Pazmemnienus. Meton
MaTeMaTUYeCKOW MHIYKUHUMU B pelieHur 3anad. [Ipu3Haku nmpuMeHeHus
METOJla MaTreMaTHYeCKOW MHAYKIMU TIPpU  PEIICHUWH 3aaad |
JIOKa3aTesIbCTBE TeopeM. Perienue 3anay.

Tema 3. I'eomerpusi. OCHOBHbIE MeTO/bI PellIeHUsI TeOMeTPHYECKHX
3a/1a4 Ha BbIYHCJIEHUE U 10Ka3aTeJIbCTBO

Menuana nOpsAMOYTOJBHOTO  TPEYrOJbHUKA. Y IBOGHHUE  MEIUaHBI.
[Tapamnenorpamm. CpenHsist auHMsT TpeyrosbHuKa. Tpanenus. IIpuemsl
HaXOXXJEHHUA BBICOTBI U OUCCEKTPUCHI TpeyrojipHukKa. OTHOLICHHE
orpe3koB. OtHomenne miomaae. KacarenbHas K  OKpPYXHOCTH.
Kacaromuecs OKPYXHOCTH. Ilepecekaromuecs OKPY>KHOCTH.
OKpy’>KHOCTH, CBSI3aHHBIE C TPEYTOJIBHUKOM U YETBIPEXYTOJIBHUKOM.
[TponopuroHanbHbIE OTPE3KM B OKPYKHOCTH. YTUIbI, CBSI3aHHBIE C
OKPYKHOCTBIO. Meron BCIIOMOTI'aTeJIbHON OKPY>KHOCTH.
BcnomoratensHble  10100HBIE TpeyronbHUKH. HekoTopble cBoiicTBa
BBICOT M TOYKHM HMX nepecedeHus. Meron momazaeil. Mcemons3oBaHue
TPUTOHOMETPHHM IIPU PELICHUM 3a]1a4 Ha BblYMCIEHUE. MeTo BEKTOpHOU
anreOpel.  Mcmonp3oBaHne KOOPAMHATHOTO MeToJa. | eoMeTpuyeckue
pellleHusT HEreOMETPUYECKMX 3ajad. PelieHue  MppanroHaJIBHBIX
ypaBHEeHUH. Perienue cucrem ainredpanyeckux ypaBHEHHH.

Tema 4. 3a1auu HA UCHOJIL30BAHNE KOMILIEKCHBIX YMceJ B ajreope,
reomerpuu. KoMmiuiekcHblie unciia

Oneparuu HaJ KOMIIJIEKCHBIMU YUCIIaMU. I'eomerpuueckas
UHTEpHpeTanus  KOMIUIEKCHBIX  uuncen.  [lokaszatenmpHas — ¢opma
KOMILJIEKCHOTO yrciia. KOMIUIEKCHBIE Yucia B 3JIEMEHTapHON F€OMETPHH.
OCHOBI)I METOA4Aa KOMIIJIICKCHBIX YHUCCII. q)OpMYJ'II)I JJINHBI OTpC3Ka nu
CKaJIIPHOTO MIPOU3BEACHUS BEKTOPOB. [TapannenbHOCTSB,
KOJ'IJ'II/IHeapHOCTI), HepHCHI[I/IKYJ'IﬂpHOCTI). KOMHJ’IGKCHBIG KOOpI[I/IHaTBI
HEKOTOPBIX To4eK. [loo0HbIe U paBHBIE TPEYTONBHUKH. Pemenue 3a1a4 ¢
IIOMOIIIBKO KOMIIJICKCHBIX YUCECII. KOMHJIGKCHI)IG quciia B BHGMCHTapHOI\/JI
anreOpe.

Hcnonp30BaHne TPUTOHOMETPUUYECKON (OPMBI KOMIUIEKCHBIX YMCEN IS
pelIeHusl ypaBHEHU.

Tema 5. H30paHHble HecTaHJAApTHbIE 3aJa4d IIKOJBHOIO Kypca
MaTeMaTHKH H MeTObI uX pemenus. HepaBencrea

Jloka3aTenbCcTBO HEPABEHCTB METOAOM MaTeMaTUYeCKOM WHIYKIMH.
HepaBeHcTBa, CBSi3aHHBIE C TPUTOHOMETPHUUECKUMH  (DYHKIUSAMH.
HepasencrBa B mmanuMerpun u crepeomerpu. @yHKIUM AHTBE M UX
IPWIOKEHUS. 3aJayd Ha MAaKCUMyM M MHUHMMyM. PemieHue 3ajgad ¢
napamerpoM. Uncno KopHeW KBaJpaTHOTO MHOTOYJIEHA B PEIICHUU 3aau
¢ napaMmerpoM. CBoOMCTBa KOpHEN KBaJpaTHOIO MHOTOWIEHA B PEIICHUN
3ajjad ¢ MapameTpoM. BzanMmHOe pacnosyiokeHue KOpHEH KBaJpaTHOIO
MHOTrOYJIEHA U 33J1a4M C TapaMETPOM.

Hroro

10

10
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INPAKTUYECKASA IIOAI'OTOBKA

Tema 3agaHne HA NPAKTHYECKYI0 MOAT0TOBKY KOJIN4YeCT
BO 4acoB
Tema 1. ToxkaecTBenHble | PazpaboraiiTe cucrtemy 3a1ad (¢ pemieHUSIMU),
npeodpa3oBaHus BKJIFOYAIOLIYIO 3aJa41 PAa3HOrO YPOBHS CIIOXKHOCTH,
ISt pabOTHI C YUAIIUMUCS HA YPOKE 3aKPETUICHUS U
COBEpIICHCTBOBAHUS 3HAHUI IO TEME:
1. TIpeoOpa3oBaHue paMOHAIBHBIX
BBIPAYKCHU.
2. CreneHb ¢ palOHATbHBIM MTOKa3aTeJIEM. 2
[Ipeo6pa3oBaHue BbIpax)eHH, COIEPIKALITUX
CTEIEHHU.
3. CgoiictBa norapudmos. [IpeodpazoBanue
BBIPKEHUH, COIePIKAUX JIOTAPHUPMBI.
4. ToxmecTBeHHBIE TIPe0Opa3oBaHMs
TPUTOHOMETPUUYECKHUX BBIPAKECHUN.
Tema 2. KomoOunatopusbie | 1. PazpabotaiiTe camocTosITENbHYIO pabOTy A
3agavm. Meron | nposepku 3HaHMI y4Januxcs mo TemMe
MaTeMaTH4eCKoH «ITepecranosku. Coueranus. Pazmeienus».
MHAYKIWH. [lepecTaHoBiH. BrinosiHeHHOE 33/1aHUE AOJKHO BKJIKOYATh:
Couyeranus. Pa3memenus . .
— TIepeYeHb MPOBEPSEMbIX 3HAHUN, YMEHHUH 1
HAaBBIKOB;
—  3aJ]aHMs CAMOCTOSTEIIBHON pa0boTHI;
— DTAJIOHHOE PEIICHUE CAMOCTOSITEIILHOU
paboThI; 2
— IIKaJy OUEHKH BBINOJHEHHOMN
CaMOCTOSITENIbHOM pabOTHI.
2. CocraBbTe 3aJ1aun pa3HoTO TUTIA
(moKa3aTenbCTBO  YTBEPKIEGHHE O  JEIUMOCTH
BBIpOXCHHH, J0KAa3aTeIhCTBO HEPABEHCTB M TIP.)
JUIs pabOThI C yYalllUMUCS Ha BHEYPOUHOM 3aHSATUHU
10 MaTeMaTuke 1no teme «Meroa MareMaTH4ecKoin
WHIYKIA.
Tema 3. I'eometpus. | 1. Pa3paboraiite cucreMy 3a1ay4 (C pelIeHUsIMH)
OcHoBHBIE METOABI | i1 paOOTHI C YYAIITUMUCS IO TEME:
pelieHusl TeoOMeTPUYeCKHX — MeTox Y/IBOCHHS MeHAHbL.
3aJa4 HAa BbIYHUC/IEHHE U .
10K23ATETLCTEO — Metox BcioMoraTesbHOW OKPY>KHOCTH.
— Merox miomanaen.
— Tpuronomerpuyeckuii METO IPHU PELICHUU 2

TEOMETPUUYECKHX 3a/1ad.
— BeKTOpHO-KOOpJIUHATHBIN METO]T PEILICHUS
r€OMETPUUECKHX 3a/au.
2. Jlns xaxxmoit 3amaun u3 1. 1 pazpaboraiite
BOHpOCI)I, HanpaannomHe X0 pemeHHs{
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y4YaIIUMHUCS.
3. PazpaboraiiTe mamMsTKy A YHalIUXCs 110 TEMe:
— YeTbIpexyroabHUKH.
—  OKpYXHOCTb.
— BekTopsl 1 KOOpPIMHATHI HA TNIOCKOCTH.
— BekTopsl 1 KOOpPIMHATHI B IPOCTPAHCTBE.
[Tnomanas MOBEpXHOCTH U 0OBEMBI TEl B
MIPOCTPAHCTBE.

Tema 4. 3agaun
HCI0JIb30BaHHuE
KOMILUIEKCHBIX 4YHCeJ B
aiare0pe, reoMeTpHH.
KoMmmiekcHbIe ync/ia

Ha

1. PazpabotaiiTe (hparMeHT ypoka o TeMe
«Ormepar ¢ KOMIDICKCHBIMU YHCIIAMI).

2. CoctaBbTe 3a71a4M (C pEIICHUSIMHU) U1 paOOTHI C
yUYaIIIMUCS Ha BHEYPOYHOM 3aHSATHU TIO
MaTemaTthke «KoMIuieKCcHbIe Ynciia B
3JIEMEHTAPHOU F€OMETPHUM.

Tema 5. HN30pannble
HeCTaHJAapPTHbIE 3aga4m
IIKO0JbHOI0 Kypca
MATEeMAaTHKH U METOJAbl HX
pemienusi. HepaBencrBa

1. CocTaBbTe 3a7a49u (C pEUICHUSMH) I PaOOTHI C
y4JaIIMMUCS Ha BHEYPOYHOM 3aHITUU 110
MaTeMaTHKe, TOCBSIIEHHOMY HEpaBEHCTBAM B
TUTAHUMETPUH U/UITH CTEPEOMETPHU.

2. Pa3paboraiiTe (hparmMeHT ypoka mo teme
«Permenne KBaipaTHBIX ypaBHEHUH C
apaMeTpoOM.

3aounas popma 00yueHus

HanmenoBanue pa3aesioB (TeM)
AUCHUILINHBI ¢ KPATKUM COJIePKAHNEM

KoJ-Bo yacoB

Jleknuu

IIpakTHyec
KHe
3aHATHA

[V

Bcero
U3 uux B popme
NMPaKTHYeCKOi

Tema 1. To:kaecTBeHHbIE IPe0dpa3oBaHMS
npeoOpa3oBaHus
Paznoxenne mHOrOUNIeHOB Ha MHOXKUTENU. Cokpaienue napobeit. Cymma
U IIPOU3BENIECHUE DPAllMOHANBHBIX BbIpaKeHHH. HaxoxkaeHne 4uclIoBBIX
3HaYEHUH pallMOHABHBIX BhIpakeHUH. ToKIeCTBEHHbIE TPe0O0pa3OBaHUS
UppalMoOHANIBHBIX BbIpakeHui. MpparponansHble BeIpaxkeHus. O6macTh
onpezaeneHus. I[lpumeHeHne CBONCTB apupMETHUYECKHMX KOpHEW Tmpu
npeoOpa3oBaHUsAX HpPpALMOHATBHBIX BBIpaXEHUN. Bblenenue kBaapara
Wi Kyba moj 3HaKoM paaukana. CroxHble paaukanbl. ToxaecTBeHHbIE
npeoOpa3oBaHUsl IOKAa3aTEJIbHBIX M JIOTApU(PMHUUYECKUX BBIPAKECHHH.

ToxaecTBeHHBIE

palluOHAJIIBHBIX BHpa)KeHI/II\/'I.
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CgoiicTBa creneneil. CBOMCTBa YMCIOBBIX JIorapu(moB. Toxk1eCTBEHHBIC
npeoOpa3oBaHUsl IMOKA3aTEIbHBIX U JIOTAPU(PMHUECKUX BBIPAKCHHMA.
ToxaecTBeHHbIE TPe0Opa30BaHUS TPUTOHOMETPUUECKUX BBIPAKEHUH.
Tpuronomerpuueckass OKpYKHOCTb. I[loHsATME KOCHMHYyca U CHHYCa
NEHUCTBUTENBHOTO 4YHCNa.  ['pyNmbl TPUTOHOMETPUYECKUX (HOPMYIL
ToxnecTBeHHbIE TPeoOpa30BaHUS TPUTOHOMETPHUUYECKUX BBIPAKEHHH.
ToxxaecTBeHHbIE TIPe0Opa3OBaHUsl BBIPAKEHUH, COJEp)KAIIUX OOpaTHBIE
TpUroHomerpuueckue GpyHkun. YucioBble HEPABEHCTBA.

[Ipocreiimine HepaBeHCTBA. J[0Ka3aTeNbCTBO YHMCIIOBBIX HEPABEHCTB.
CpaBHeHuEe 3HAYEHMH 4YHCIIOBBIX BbIpaxeHUl. CpenHue BEIUYUHBI.
Kitaccuueckre HepaBeHCTBa.

Tema 2. KomOunaropubie 3agaun. MerToa MaTeMaTH4ecKOM
uHaykuuu. [lepecranoBku. Couyeranusi. Pazmenienus

[IpaBuno yMHOXEHHMS W JAepeBo BapuaHTOB. IlepectaHoBku. Bribop
HECKOJIbBKUX 3JIEMEHTOB. CoueraHus. Pa3memenus. Meron
MaTeMaTU4eCKOW MHIYKLUMH B pemeHun 3aznad. lIpusHaku npumeHeHus
METOJa MaTeMaTHMYeCKOM HMHAYKIMM IIpd  pPEIIeHUH 3ajad U
JI0OKa3aTesIbCTBE TeopeM. Pemenue 3anay.

Tema 3. I'eomerpusi. OCHOBHBIC METOABI PELICHUS I'€OMETPHYECKUX
3a1a4 Ha BbIYMCJICHHE H J0KA3aTeJIbCTBO

Menunana nOpsAMOYTOJBHOTO  TPEYrOJbHUKA. Y IBOEHHUE  MEIUaHbI.
[Tapannenorpamm. Cpennsist nuHUs TpeyrosbHuka. Tpanenus. [Ipuemst
HaXOXXJECHHUS BBICOTBI M OUCCEKTpUCHI TpeyrojpHUKa. OTHOLIEHHE
orpe3koB. OtHowmeHnne miomaae. KacatenbHas K  OKpPYXHOCTH.
Kacaromuecs OKPYXHOCTH. ITepecekaromuecs OKPY>KHOCTH.
OKpy’>KHOCTH, CBSA3aHHbIE C TPEYrOJbHUKOM U YEThIPEXYTOJbHUKOM.
ITponopunoHanbHbIE OTPE3KH B OKPYXHOCTU. YTIbl, CBA3aHHBIE C
OKPYKHOCTBIO. Meron BCIIOMOT'aTeJIbHON OKPY>KHOCTH.
BcnomoratenpHble  10100HBIE TpeyronbHUKH. HekoTopble cBoiicTBa
BBICOT M TOYKM HMX TnepecedeHus. Merton mmomaneit. Mcnonb3zoBanue
TPUTOHOMETPHUH IIPU PELICHUM 3a]1a4 Ha BblUMCIEHUE. MeTo BEKTOpHOU
anreOpsl. Mcrnonp3oBaHWe KOOPAMHATHOTO MeToaa. ['eoMmerpuueckue
pelIeHUsT HETeOMETPUYECKMX 3afad. PelleHune  MppanroHaJIbHBIX
ypaBHeHUH. Perienne cucrem ainredpanyeckux ypaBHEHHH.

Tema 4. 3ajaun Ha UCNOJIb30BAHNE KOMIUIEKCHBIX 4Hces B ajaredpe,
reomerpun. Kommnjiekcunie unciaa

Onepanuu HaJ KOMITJIEKCHBEIMH YHCIaMU. ['eomeTpuueckas
UHTEpIpeTanus  KOMIUIEKCHbIX  uucen.  [lokazarenbHas — ¢opma
KOMILIEKCHOTO yHcia. KOMIUIEKCHBIE Yucia B 3JIEMEHTAPHON F€OMETPUH.
OCHOBI)I METOA4A KOMIIJIICKCHBIX YHUCCII. q)OpMYJ'II)I JJINHBI OTpC3Ka nu
CKaJIIPHOTO MIPOU3BEACHUS BEKTOPOB. [TapannensHOCTS,
KOJ'IJ'II/IHeapHOCTI), HepHGHJII/IKYJ'ISIpHOCTB. KOMHJ’IGKCHBIG KOOpI[I/IHaTBI
HEKOTOPBIX To4eK. [logo0HbIe U paBHBIE TPEYTONBHUKH. Pemenue 3a1a4 ¢
IIOMOIIIBKO KOMIIJICKCHBIX YUCCII. KOMHJ’I@KCHBI@ quciia B 3HeMeHTapHOI‘/’I
anreope.

Hcnonp30BaHre TPUTOHOMETPUUYECKON (OPMbI KOMIUIEKCHBIX YMCEN s
pelieHus: ypaBHEHU.

Tema 5. H30paHHbIe HeCTaHJAPTHBIC 32424 WIKOJIBLHOIO Kypca
MaTeMaTHKH U MeTO/bI UX pemenus. HepaBencrea

Jloka3aTenbCTBO HEPABEHCTB METOAOM MaTeMaTUYeCKOM WHIYKIUH.
HepaBencTtBa, CBsi3aHHBIE C TPUTOHOMETPHUYECKUMH  (PYHKLIUSMHU.
HepaBeHcTBa B mmaHuMerpuu u crepeomerpud. OyHKIMM AHTbE M HX
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NPWIOKEHUs. 3amayd Ha MaKCUMyM W MHUHUMYM. PerreHue 3amad ¢ 1
napameTpoM. Uncno KOpHel KBaJpaTHOTO MHOTOYJICHA B PEIICHUHU 33134
¢ mapamerpoM. CBOICTBa KOpHEH KBaJPaTHOI'O MHOTOYICHA B PEIICHUN
3aa4 ¢ mapaMeTpoM. B3ammHOE pacmooKeHUEe KOpHEW KBaJpaTHOTO
MHOTOYJICHA U 33JIa4M C TapaMeTPOM.

Hroro 2 2 2

INPAKTUYECKASA IIOAI'OTOBKA

Tema 3ajaHne HA NPAKTHYECKYIO MOATOTOBKY KOJINYeCcT
BO 4acoB

Tema 4. 3agaum  Ha | 1. Pazpaboraiite pparMeHT ypoka o teme

HCI0JIb30BaHHE «Ornepaliy ¢ KOMIUIEKCHBIMU YHCIIAMI.

KOMILUIEKCHBIX 4Hceld B | 2. CocraBpTe 331a4M (C pEIICHUSIMH) AJIst paOOTHI C

aiareope, reOMeTPHH. | YUAIUMUCS Ha BHEYPOUHOM 3aHATUU TIO 1

KoMiuiexkcHsblie yuciia MareMatuke «KomIuiekcHbIe yncia B

AJIEMEHTAPHON T€OMETPUINY.

Tema 5. N3opannbie | 1. CoctaBbTe 3a7auu (C pelICHUAMHU) Al paOOTHI C

HeCTaHAaPTHbIE 3alaY¥ | yyamuMucs Ha BHEYPOUYHOM 3aHATUU 110

IIKOJILHOTO Kypca

MaTE€MaTUuKEe, MOCBAIICHHOMY HCPABCHCTBAM B
MAaTeMaTHUKH U METOAbl HX

TUTAHUMETPHUH U/WIIH CTEPEOMETPHH.
pemienusi. HepaBencrBa P P P 1

2. PazpaOoraiiTe parMeHT ypoka 1o Teme
«Pemienne KBaJpaTHbIX ypaBHEHUH C
1apaMeTPOM).

4. YueOHO-MeTOAUYeCKOe o0ecneyeHHe CAMOCTOATEIbHOM padoThl 00y4al0IMXCsl

Koun-Bo
Temsl qms 4acoB DODMEI Meroanuec
CaMOCTOSITEN (ouHo/0u p Koe ®opMbl
N3yuaembie BOIpOCHI CaMOCTOSITE
BHOTO HO- . o0ecrneveHr [0TYETHOCTH
bHOI paboTHI
U3YYEHUS 3a04HO/3 e
A0YHO)
Hoxazarensc | 1. JlelicTBUTENBHBIC YUCHTA U
TBO TOXJIECTB JIEMCTBUS HaJlI HUMU
Y HEPaBEHCTB 2. Jloka3aTenbCTBO
Ha TPUTOHOMETPUUECKUX PaGora ¢ Pexomenny | Pacuernas
MHOKECTBE TOXJIECTB. . emMas pabora,
7/11/15 | MTCPAaTypor
3. JlokazaTenbCTBO U CeThIO auTeparypa. | mIpakTH4ec
HEpPABEHCTB Pecypcol KOE
WNutepner.
4. Jloka3aTenbCTBO WNurepHer. 3a/laHne
MOKa3aTeIbHBIX U
JorapuMUIECKIX
TOXJIECTB
Pemenue 1. B3aumHO€e pacnoiiokeHue Pabora ¢ Pexomenny | Pacuernas
reoMeTpuyec JTUHEUHBIX Quryp: . emMas pabora,
7/11/15 | nuTeparypoi
KHMX 33/1a4 Ha | B3aMMHOE PaCIOJIOKEHUE U CeThIO auTeparypa. | IpakTH4ec
TIJIOCKOCTH pPa3IMYHBIX TOYEK Ha Pecypcor KOe
N WHurepHer.
PSIMOHA, WHurepHer. 3a/laHne
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B3aMMHOE PACIIOJIOKEHUE
TOYKHU U OTPE3Ka, JIKALTUX
Ha OJTHOM MPSMOM,
B3aMMHOE PACIIOJI0KEHUE
IPSIMOM ¥ TOUKH BHE
IIPSIMOH,
B3aMMHOE PACIIOJIOKEHUE
IIPSIMOM U IBYX TOYEK BHE
ee,

B3aMMHOE PACIIOJI0KEHUE
TOYKHU U ABYX B3aUMHO
MapajuieIbHbIX MPSMBIX.
2. B3anmHoe pacroiokeHue
NPSAMOJIMHEHHBIX QUTYP:
B3aUMHOE PACIIOJIOKEHUE
TPEYrOJIbHUKOB,
B3aUMHOE PACIIOJIOKEHUE
MHOT'OYTOJIbHUKOB.
3. B3anmuoe pacnoyioxxeHue
OKpYKHOCTEH. :
B3aMMHOE PACIIOJIO0KEHUE
LIEHTPOB OKPYKHOCTEU
OTHOCHUTEIILHO 001IeH
KacaTeJIbHOM,
pacroioxKeHue 1EHTPOB
OKPYKHOCTEH
OTHOCUTEIIBHO UX 00IIeiH
TOYKHU KacaHus,
pacIoyioxKeHue IEHTPOB
OKPY>KHOCTEN
OTHOCHUTEJILHO OO0IIIei
XOp/bl,
pacIoyIoKeHue IEHTPOB
OKPY>KHOCTEN
OTHOCHUTEIBHO XOP/IbI
OombIIel OKPYKHOCTH
pacIoIOKEHNE TOUEK
KacaHUsl OKPYKHOCTH U
psIMOM
4.I'eoMeTprUeCKHUE 3a/1a4U C
napameTpamu
5. OTHOLIEHHE OTPE3KOB.
OTHOIIIEHNE TIIOMIAEH.
Meron momaaei.
6. Mcnosnb3oBanue
TPUTOHOMETPHUH MPU
pEIICHUH 337124 Ha
BbIUKCIIEHHE. MeTox
BEKTOPHOM areOpsl.
Hcnonp3oBanne
KOOPJIMHATHOTO METO/Ia.
['eomerpuueckue penieHus
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HEreOMEeTPUYECKUX 3a/1a4.
KomriekcHsl 1. OcHOBHBIE TEOPEMBI
€ uucia B 3JIEeMEHTapHON MaTeMaTUKU PaGora ¢ Pexomenny | Pacuernas
perieHnun Y KOMILJIEKCHBIE YHCIIa . emas pabora,
5 7/11/15 | nuTeparypoii
3aza4 . Pemenue U CeTLIO JauTepaTtypa. | MpaKkTuiec
3JIEMEHTapHO FeOMETPUUYECKHX 3a/1a4 C Mitenmer Pecypcol KOE
i MIPUMEHEHUEM pHET: HNurtepner. 3a71aHue
MaTEeMaTUKHU KOMILJIEKCHOT'O YHCIa
Pemenue 1. Pemenue
ypaBHEHUU U UPPALMOHATIBHBIX,
HEPaBEHCTB, MOKa3aTeIbHbIX,
coJiepKaIInx TPUTOHOMETPUUECKUX
AlepKalll P - P Pexomenny | Pacuernas
napamerp YpaBHEHHUI C TapaMeTpoM, Pa6ora c
CBOJSIINXCS K KBaIPATHBIM JUTEpaTypoi eMa padora,
P - | 71115 patyp JauTepaTtypa. | MpaKkTuiec
2. Pemenue U CEThIO
Pecypcsl KO€
UPpPALMOHATBHBIX, WNurepuer.
WuTepHer. 3aJlaHue
MOKAa3aTeIbHbIX,
TPUTOHOMETPUUECKUX
HEPaBEHCTB C MApPaMETPOM,
CBOJISIIIIMXCSI K KBaIPATHBIM.
Hroro 28/44/
60

5. ®OHJ] OHEHOYHBIX CPEACTB JJI5s1 MPOBEJEHMSI TEKYIIEHA U
IMPOMEXYTOYHOU ATTECTALIMUMU 110 JUCHUIIJIMHE

5.1. Hepeqenb KOMIIeTEeHIIUM ¢ YKa3aHHuEM 3TalloB UX q)OpMI/IPOBaHI/Iﬂ B IMpouecce 0CBOCHUA

00pa3oBaTeJIbLHOI MPOrPaAMMBbI

KOI{ 1 HAUMCHOBAHUEC KOMIICTCHIIN

Ortarnbl GopMUpPOBaHUS

I1K-1. CnocobeH ocBauBaTh M HCHOJIB30BAThH
TCOPCTUYCCKUEC 3HAHUA U IPAKTUYCCKHUEC YMCHUA
Y HaBBIKU B MPEIMETHON 001aCTH MPHU pPELIeHUN
poecCHOHANIBHBIX 3a/au.

1. PaGota Ha yueOHBIX 3aHATHSIX.
2. CamocrosTenbHas padboTa.

5.2. Onucanue nokasartejiei u KPpUTEPUEB OCHUBAHUA KOMIIeTEHII Ml Ha PA3JUYHBIX 3Talax ux

¢hopmMupoBaHusi, ONUCAHHE IIKAJ OLlEeHUBAHUSA

OueHuBa YpoBeHb
H p Kpurepun | Illkxana
emMble cop Mupo- Oran .
Onucanue noka3zateneit OLIEHUBAH | OLIEHUB
KOMITIETe BaHHO dbopmupoBaHus
ust aHUS
HITUH CTH
IIK - 1. | [Toporossrii 1. Pabora Ha 3naem: Pacuernas | Illxana
y4eOHBIX — IpemnojaBaeMbli IpeaMer B | pabota OLICHUB
3aHATUSX. npezenax TpeboBanuit | IIpakTuue | aHus
2. denepanbHBIX TOCYIaPCTBEHHBIX CKOe pacuer
Camocrosaren | oOpa3oBaTeNbHBIX CTaHIAapTOB | 3aJlaHHe HBIX
bHas padora. OCHOBHOTO M CpeIHETo (TI0JIHOTO) pabot
obmiero oOpa3oBaHus U OCHOBHOM [kana
0011e00pa3oBaTEIHLHOM OIICHUB
IPOTrpaMMBbl; aHMs
— TpOTpaMMbl W YYEOHHKH IO MPaKTH
IPernoilaBaeMoMy MpeaMeTy; O YEeCKOT
[IMPOKOM CHEKTPE TPHIIOKCHHUN 0
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MaTeMaTUKHU u JIOCTYIHBIX 3aJlaHu
0o0ydJamuMcss MaTeMaTHIEeCKHX s
AIIEMEHTOB 3TUX MPUIOKECHHIH.
Ymeem:

— CTPOUTH JIOTUYECKHE
pacCyKJIeHUs (manpumep,
perieHue 3a/1a4n) B
MaTEeMaTHYECKHUX " WHBIX
KOHTEKCTax, MMOHUMATh
paccyxJieHue 00y4aroluxcs;

— pewmaTh 33Ja4u dJIEMEHTApHOU
MaTeMaTUKH  COOTBETCTBYIOILLEH
CTYIEHU OCHOBHOTO M CpPEIHEro
(momHOTO) O0I1IEer0 00pa3zoBaHUs,
3aa4n MaTeMaTHYeCKHUX
OJIMMITUA]] IIKOJIHHHUKOB;

— OOBSICHATH peIIeHUEe 3aJad
JJIEMEHTapHOU MaTeMaTUKHU
COOTBETCTBYIOLIEH CTYIIEHHU
OCHOBHOTO M CpeaHero (TIOJHOTO)
obmero oOpa3oBaHWs, 3aJadu
MaTeMaTHYeCKHUX

OJIMMITHA]] IIKOJIHHUKOB;

—  OpraHu30BBIBaTh  pELICHHE
3a/71a4 JIEMEHTAPHOW MaTeMaTUKHU
COOTBETCTBYIOILIEH CTYIIEHU
OCHOBHOTO M CpeaHero (MOoJIHOTO)
obmero oOpa3oBaHMs, 3ala4u
MaTEeMaTHYECKHX OJTUMITUA/]T
IIKOJILHUKOB.

IIponBuHYTHII 1. Pabora Ha 3naem: Pacuernas | Illkana
y4eOHBIX — TIpemnojaBaeMbli IpeaMer B | pabota OLICHUB
3aHATHUSX. npenenax TpeboBanmii | [lpaktuue | aHus
2. denepalbHBIX TOCYIAPCTBECHHBIX CKOe pacuer

CamocTtosiTen | 00pa3oBaTENbHBIX CTaHJIAPTOB | 3a/laHue HBIX
pHas padoTa. OCHOBHOTO " cpenHero (moxHoro) | Ilpaktuue | paGot
o01rero oOpa3oBaHusI U OCHOBHOM cKast [xana
0011eo0pa3oBaTenbHOM MOJITOTOBK | OILICHUB

MIPOTPaMMBEI; a aHUS
— TpOrpaMMbl U Yy4YEOHHUKH TIO MPaKTH
MPeroaBacMoOMy  TIPEIMETY; O 94eCcKor

[IMPOKOM CIEKTpe MPUIOKEHUN 0
MaTeMaTHKHU u JIOCTYITHBIX 3aJlaHu

o0ydJarmuMcss MaTeMaTHYeCKUX o
AJIEMEHTOB 3THUX MPUIOKEHUN. [Ixana
Ymeem: OLICHUB

- CTPOUTH JIOTUYECKHE aHMS
paccyXIeHus (Hampumep, MPAKTH
perieHne 3a/1a4um) B YECKOU
MaTEeMaTHYECKHUX u WHBIX MOJrOT

KOHTEKCTaX, MTOHNMATh OBKH

paccyxieHre 00yJarmuxcs;
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— pemarh 3aJayd 3JIEMEHTAPHOU
MaTeMaTUKd  COOTBETCTBYIOILLEH
CTYIICHH OCHOBHOTO M CpEIHEro
(momHOTO) O0I1IEer0 0Opa3zoBaHUs,
3a7auu MaTeMaTHIECKUX
OJIMMITUA]] IIKOJIHHUKOB;

— OOBSCHATH pelIeHue 3aaad
3JEMEHTAPHOU MAaTEMATUKHU
COOTBETCTBYIOIICH CTYIICHU
OCHOBHOTO M CpeaHero (MOoJHOTOo)
obmero oOpa3oBaHMs, 3ala4u
MaTEeMaTHYECKHUX

OJIUMITHA]T IIKOJIbHUKOB;

—  OpraHu30BBIBaTh  PEHICHHE
3aj1a4 AIEMEHTApHONW MaTeMaTUKH
COOTBETCTBYIOLICH CTyIIEHHU
OCHOBHOTO M CpeaHero (TOJIHOTO)
obmero oOpa3oBaHWs, 3aJadu
MaTEeMaTHYECKHX OJTUMITUA/]T
HIKOJIbHUKOB.

Bnaoeem  (nasvikamu — u/unu
ONbIMOM OeSIMENbHOCU)!

- HABBIKOM JIOKQJILHOTO
YIOPSIIOYCHHS] MATeMaTHYECKOTO
MaTepuaiga  JUIl  Pa3IMYHBIX
00pa30BaTENbHBIX LEJICH;

—  pa3IMYHBIMH TOAXOJAMHU K

PCLICHUIO

3aga4 HIKOJBHOT'O KypcCa
MaTEMAaTUKU, 3aaaq
MAaTEMAaTHYCCKUX OJIMMITH A/
IIKOJBbHHUKOB.

HIkaja oneHMBaHUS NPAKTHYECKOM MOATOTOBKH

Kpurtepuu oneHnBanus Banabl
BBICOKAasl aKTUBHOCTb Ha MPAKTUYECKOM MOATOTOBKE 5
CpeIHssl aKTUBHOCTh HAa IPAKTUYECKON MOJrOTOBKE 2
HU3Kasi aKTUBHOCTh HA MPAKTUYECKOM MOATOTOBKE 0

Illkaja oueHUBAHUSA pacueTHOI padoThl

Kpurepuit bast
Penrenne 1orngecky BBICTPOCHO M TOYHO M3JI0KEHO, SICEH BECh XOJI PACCYKICHUS 0,25
IIpencraBieHo penieHne 3a1a4 HECKOJIBKUMH CITOCO0aMHu (€CJIM 9TO BO3MOXKHO) 0,25
OTBeT Ha KaXbIH BONPOC (3a/1aHNe) 3aKaHIMBACTCS BBIBOJIOM 0,25
Odopmienne cooTBeTcTByeT oOpasimy. [lpeacrtaBieHsl HEOOXOIUMBIE TaOIHIBI M 0,25
rpaduku

[To pe3ynbraraM OlleHUBAHUS O0YYAIOIIUNCS MOXKET TOTYYUTh 10 1 Oarna;
MakcumanbpHas cymMMma 0ajioB, KOTOpPhIE OOYYaroIIUiicss MOKET HaOpaTh MpH CAaye 3ayeTa C
OIIEHKOM, cocTaBiigeT g0 50 O0amios.
3aueTHas paboTa COCTOUT U3 2 TEOPETUUECKUX BOIIPOCOB (10 25 0aIoB Kaxablii).
[IIkajia oeHUBAHUS MPAKTHYECKOT0 3aaHusI
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Kpurepuit onenuBanust banbt

Ecnu cTyneHT mpaBWIIbHO peIni Bce 3aJaHus U 00ocHOBal moiydeHHsle | 10 6amioB
pe3yiabTaThl

Ecnu cTyneHT mpaBHIBHO PEUIMI BCE 3allaHMsi, HO HE cMor oOocHoBath | 9-6 OaisioB
HOJIyYCHHBIC Pe3yJIbTaThI

Ecnu crynent npaBuibHO permn 60% - 80% Beex 3amanuii, HO HE cMor | 5 GayIoB
000CHOBATh NOIYYCHHBIE PE3yIbTATHI

Ecmu crynment mnpaBuiabHO pemmn 50% Bcex 3amanuii m oOocHoBan | 4 Gamia
HOJIyYCHHBIC Pe3yJIbTaThI

Ecnu crynent npaBuibHO pemmn 50% Bcex 3aiaHuil 1 000cHOBan He Bee | 3-2 Oamna
HOJIyYCHHBIC Pe3yJIbTaThI

Ecnu crynent npaBunbHO pemnn menee 50% Bcex 3amaHuii u cmor | 1 6amn
000CHOBATH MOJYYCHHBIC PE3YIbTATHI

Ecnu crynent mpaBmibHO pemmn menee 50% Bcex 3amanuil u He cMor | 0 6amioB
000CHOBATH MOJYYCHHBIC PE3YIbTATHI

5.3. TunoBble KOHTPOJIbHbIE 32/IaHUS WJIH HHbIEe MATEPHAJIbI, He00X0AUMbIE /1JIsl OLleHKH
3HAHMA, YMEHUIi, HABHIKOB U (MJ1H) ONBITA AeATeIbHOCTH, XapPaAKTEePU3YIOIIHUX 3TANbI
(¢GopMupoBaHusi KOMIIeTeHIMI B MIpollecce 0CBOCHUS 00pa30BaTeJIbHONH MPOrPaMMBbl

IIpuMepHbIe 3a1aHUA I MPAKTHYECKOH MOATOTOBKH.

1. Pazpaboraiite cuctemy 3amad (C pEIICHUSMH), BKIIOYAMOIIYIO 33Ja4dl Pa3HOTO YPOBHS
CIIO’)KHOCTH, JJIsi paOOThI C YYAIIUMHUCS HA YPOKE 3aKPEIUICHUS U COBEPIICHCTBOBAHUS 3HAHUI
0 TEME:

[Ipeobpa3oBaHue pallMOHAIBHBIX BHIPAKEHUH.
Crenenb ¢ palnMOHAIBHBIM ToOKa3aTeneM. [IpeoOpazoBaHue BBIpAKEHUH, COJEPIKALINX
CTETICHH.

CoiictBa norapudmos. [IpeoOpazoBanne BBIpaKEHHH, COAEPKAIIIX JTOTapU(PMBEI.
ToxnaecTBeHHbIE TpeoOpa30BaHusl TPUTOHOMETPHUUECKHUX BBIPAXKEHUI.

2. PaspabotaiiTe CcaMOCTOSATENBbHYIO pabOTy [UIS TIPOBEPKHM 3HAHWUH ydalmuxcs 10 TeMe
«IlepecranoBku. Coueranus. Pasmemienus». BoInomHEeHHOE 3a1aHUE TOJKHO BKIIFOYATH:

IIepeYEHb MPOBEPSEMBIX 3HAHNN, YMEHUN U HABBIKOB;
3aJJaHUsl CAaMOCTOSATENILHOW palboThI;

STAJIOHHOE PELIEHUE CAMOCTOSTEIbHON pabOThI;

IIKaJTy OLIEHKH BBIMOJIHEHHON CaMOCTOSITEIbHON paboThI.

3. CocraBbTe 3a/la4il Pa3HOTO THMA (JOKA3aTENbCTBO YTBEPXKACHHUE O JIETUMOCTH BBIPAXKECHHMH,
JI0Ka3aTeIbCTBO HEPABEHCTB W TIp.) JUIS pabOThI C y4YalIMMHCS HAa BHEYPOUYHOM 3aHSATHH II0
MaTeMaTHKe 1o TeMe «MeTo] MaTeMaTH4eCKOM UHIYKIIHH.

4. PazpabotaiiTe cuctemy 3aaa4 (C pemeHusIMHI) JI71s1 paOOTHI ¢ YUAIIUMHUCS TI0 TEME:

Meron yaBOCHUS MEAUaHBI.

Meroa BCIOMOraTeIbHOW OKPYKHOCTH.

Meron momaien.

TpuroHomMeTpuueCcKUil METOJI IPU PEIIEHNN F€OMETPUUYECKHX 3a/1a4.
BekTOpHO-KOOPIMHATHBIN METOJI PELIEHUS] TEOMETPUUYECKUX 3a/1a4.

5. Jns xaxgod 3amaum w3 1. 3 paszpaboTaiiTe BOMPOCHI, HAMPABIAIOIIME XOJ PpEHICHUS
YYaIIUMHUCS.
6. PaspabotaiiTe mMaMsATKY IS ydaIuxcs Mo TEMe:

YeThIpexXyroJbHUKH.
OKpyKHOCTb.

BCKTOpBI 1 KOOPAWHATHI HA INIOCKOCTH.
18



e BekTopsl 1 KOOPIUHATHI B TPOCTPAHCTBE.
e [Inomans MOBEPXHOCTH M 0OBEMBI TEJ B IPOCTPAHCTBE.

7. Paspabotaiite hparMeHT ypoka no reme «Ornepanuy ¢ KOMIUICKCHBIMU YUCIIaMI».

8. CocraBbTe 3a7aun (C pemeHUsIMH) A pabOThl C yJalUMHCA HAa BHEYPOUHOM 3aHITHU IO
Mmarematuke «KOMIUIeKCHBIC YHCiIa B 3JIEMEHTAPHOW T€OMETPHUI.

9. CocraBpTe 337auu (C pemIeHUSIMH) IS pabOTHl C yJallUMHCS HAa BHEYPOUHOM 3aHITHUU IO
MaTeMaTuKe, MOCBAIICHHOMY HEPaBEHCTBAM B IUIAHUMETPUH /WU CTEPEOMETPHH.

10. Pazpaboraiite ¢hparMeHT ypoka 1o teme «Pelienne KBapaTHbIX YPaBHEHUH C ITapaMeTPOM.

IIpumepHbIe BONPOCHI K 3a4eTy (IPOBOAUTCH B YCTHOM (hopme)
1. OxapakrepusyiiTe IpUeMbl pa3I0oKEHUsI MHOTOUJICHOB HAa HEMPUBOAUMbBIE MHOXKHUTEIH.
2. JlokaxxuTe cBOMCTBA apu(PMETHUECKUX KOPHEH.
3. Oxapaktepu3yiiTe =~ OCOOCHHOCTHM TIpPU  BBIIOJHEHUU MpeoOpa3oBaHUl  HMPpaLMOHAIBHBIX
BBIPAKCHUM.
4. JIoka)XuTe CBOMCTBA CTEIICHEH JIEMCTBUTEIIFHOTO YHCIIA.
5. JlokaxuTe CBOMCTBA YHCIIOBBIX JIOTAPU(MOB.
6. BeIBo TpUroHOMETpUUYECKUX (POPMYIT OCHOBHBIX TPYIIIL.
7. BeIBOI ~ TPUTOHOMETPUYECKUX  (OPMYIT  OCHOBHBIX TpPYINI, CBS3aHHBIX C  OOpaTHBIMU
TPUTOHOMETPUYECKUMHU (DYHKIIUSMHU.
8. Cpennwne BenmmunHbl. Kitaccudeckue HepaBeHCTBA.
9. [IpumeneHue anredbpanvdeckoro METoJa MPU PEHICHUH T€OMETPUUYECKUX 3a/lad Ha BBIUMCICHHE U
JloKa3arenbeTBo. [Ipumep.
10. TIpumeHeHHE BEKTOPHOTO METOJa IpPHU PEIICHUU TeOMETPUYECKHX 3aJad Ha BBIYUCICHUE U
JloKa3arenbeTBo. [Ipumep.
11. TIpumeHeHHE KOOPIMHATHOIO METOJIa MPU PEIICHUU TeOMETPUUYECKUX 33]a4 Ha BBIUYUCICHHUE U
JoKa3arenbeTBo. [Ipumep.
12. TlpumeHeHne MeToAa BCIOMOTATENbHBIX (GUTYp MPU PEIICHUH TEOMETPUYECKUX 3a]ay Ha
BBIYHMCIICHHUE U JI0Ka3aTeNbCTBO. [Ipumep.

IIpuMepHbIe NpaKTHYECKHe 3aJaHUS

No 3aganue

1. Brraucnure X
0,1(6) +0,(3)

x = 10.
0,(3) +1,1(6)
2 r 1
' a3-8a3b 3(b 2
VYupocrute BelpaxkeHne————: (1 — 2 [= | — as.
a3+23ab+4b2 a
o 2n—4
3. CKOJIBKO 11eJIbIX 3HaYeHHH N, IpU KOTOPBIX Ynciaa m = - OyAyT HaTypajJbHBIMU?
n
4. Ileny ToBapa cHu3min Ha 6%, 3aTeM HOBYIO 1IeHYy cHU3WIH eile Ha 10% u, HakoHel,

MOCJIE MepecyeTa MPOU3BEIN CHIKEHHE e1lle Ha 4eTBepTh. Ha CKOJbKO MpOLIeHTOB
BCEro CHU3MJIM NEPBOHAYAIBHYIO IIEHY ToBapa?

o

Haiinure 10935, eciu logs2=a, loge5=b.

o

Brrancinte cymmy 491710972 4 5-logs4

7. logplogpa
YHpocTuTh BhIpaKeHHe a °9p®

3 1 2.3
Brruucante [a_ib(ab‘z)_i(a_l)_E] npu a = \/2—5 b =+=

9. /
BLIqI/ICJmTe6 (5 — \/%)6 —+/30.
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10.

YrpocTtute BelpaXkeHue \/8 + 210 + 2v5 + \/8 — 210 +2V5

11. V3-2v2 34212
Bprunciure -

V17-12v2  17+12V2
12. | Cymma xopueii ypapuenns 2Vx2 — 2x + 4 —Vx2 — 2x + 9 = 1paua
13. | CymMmMa HauMEHBIIIETO ¥ HAaOOJIBIIIETO KOPHEH YpaBHEHUS
V2x+2—-V2x +1-3V2x+10—6vV2x + 1 =2V2x + 1 -8

14. 3—x 24x
Yemy paBHa cymMMa KOpHEH ypaBHEHUS \/; +3 \/; =4

15. | Ipu kakux 3Hauenusx a u b maorowten x* — 3x3 + ax + b nenurcs Ha x? + 3x + 4?

16. | Ilpoussenenue KopHeil ypasHenus x> — 9x2 + 26x — 24 = 0 paBHO?

17. | PemenueM HepaBeHcTBa x* — 2x2 — 63 < 0 ABnsieTcs MPOMEKYTOK?

18. | Ilpu xakom 3HaYeHHM mapameTpa o ypasHenue ( a-1) X242 (o +1)X+ o +4=0 umeer
€JIMHCTBEHHBIN WJIU KPATHBIN KOPEHB?

19. | Vpasuenue 2 X>+mx>+nx+12=0 umeeT kopHHu X1=1, X,=-2. TpeTuii KOpeHb ypaBHEHHUS
paBeH

20. | Ilpu xakOoM 3HAYCHHH IMapaMeTpa o BepIIHHA MapadoIIbl
y=(x— 3a)? — a? + 6a + 16 nexur Ha OTpHUIATENIbHOI moxyocu adciucc?

21. | Ilpoussenenue kopHeil ypasuenus (x2 — 5x + 7)? — (x — 2)(x — 3) = 3 paBno?

22. | B apupmernueckoii nporpeccun 20 wieHoB. CyMMa YJI€HOB, CTOSIINX Ha YETHBIX
MecTax, paBHa 250, a cymma 4jIeHOB, CTOSIIIIMX HA HEYETHBIX MecTax, paBHa 220.
Haiinure nBa cpefHUX WieHa NpOrpeccun

23. | CymMa 4sieHOB O€CKOHEYHO yOBIBaIOIIEH reOMETPHUECKON MpOrpeccuu paBHa 56, a
CyMMa KBa/IpaToOB €€ WieHOB paBHa 448. HalinuTe nepBplii WieH U 3HaMEHaTelb
IPOTPECCHUH.

24. | Cnnas u3 cepebpa 1 MeIM UMeeT Maccy 2 KT, MpuYeM Macca cepedpa cocTaBiseT 14; %
macchl Meau. CKOIIBKO cepebpa B JaHHOM CIuiaBe?

25. | MOTONMKIIMCT OCTAaHOBWIICS IS 3arpaBku roprounM Ha 12 munyTt. [locne 3toro,
YBEJIMYUB CKOPOCTH JIBIKEHUS Ha 15 KUIIOMETPOB B Uac, OH HaBepCTal MOTEPSIHHOE
BpeMmsi Ha paccTosiHuu 60 kunoMeTpoB. C Kakoi CKOPOCTBIO OH JBUTAJICS TIOCHE
OCTaHOBKHU?

IIpumepsl 3a7aHui pacyeTHBIX padoT
ToxnecTBeHHbIE IPe0OPaA30BaAHUSA
VIIpOCTUTE BBHIPAKEHUS: 11. (a n ﬂ) _ (ﬂ _ )  aZ+b?
|x—1]|+|x]+x a+b a2-bp2
3x%—4x+1 5in20°sin40°sin60°sin80°
) 3 atovai—1 ' $in10°sin30°sin50°sin70°
' (mﬂmﬁﬁ 13. sin32acos6a + cos32asinba
Va+t1i va-1
3 ab(x2+y2) +xy (a2 +b2))((ax+by)2—4abxy) Pemnre ypaBHenus:
.. zj—bfzz+y2)-+;xy(a2+b2) 14. 2logsx = logsx * logs (w/ x+1) -
X X— X -
4 g 7 1)
5. cos?(2a—90°)+ctg?(90°+2a)+1 15. (1 + lng 4;x) * lgx — lglg103 -1
sin2(2a-270°)+tg2(270°+2a)+1 - 1;’x2_1 .
6. sin? (9_n + a) — sin? (17—” —a) 1o z_f 2
8 8 17 |x =31 = (x — 3)
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10.

__tg2e Pemmre HepaBeHCTBA:
tg4a—-tgla

x2—|x|-12

il b
JA = tg?2a)(ctg?2a — 1) 18 —F— 2z
19. 63— 1] > 1 — x

4 1
a3—8a3b 3 (b 2 x2-2x|+4
2220 1-272) - aa 20. logs 22221

2 4 4 a > |x+2]+x2
a3+27ab+4b2 2

-1

a %+p~2 (a2+b2)
a"1l+p-1 ab

21.

22.

23.

24,

25.

26.
27.
28.

29.

30.

31.

32.

33.

34.

35.

IIpumepsbl 3a1aHUii pacyeTHBIX padoT
Komo0unaropubie 3a1aun. MeToa MaTeMaTHYeCKOH HHAYKI[UH.
Jloka3atb, 4TO MPH JFOOOM HATYPATBHOM N YKCIIO an JASIUTCS Ha b.
a,=2n®+3n’+7n,b=6
JlokazaTh paBEHCTBO
nn+1)(2n+1)

124224 +n?= 5

Jloka3aTh METO/I0M MaTeMAaTUYEeCKON MHYKIINU:
2Zp+n)(n+1)
2
Komanna nexoropoit DBM 3anmceiBaercsi B Buie Habopa M3 BOCBMH HU(MPOBBIX 3HAKOB —

pt(p+D+@+2)+-+(+n)=

HyJel ¥ equHul. KakoBo MakcUMaibHOE KOJIMYECTBO Pa3IUYHbIX KOMaH/?
B paznoxenun (1 + x)™ verBepTsiit wieH paBen 0,96. Haiitu 3HadeHus X u N, eciam cymma
OnHOMHANBHBIX K03 duimenToB pasua 1024.
. CX. X CAX — . 2.
IIpy kakux 3HAYCHHUAX X U Y BO3MOXKHO paBeHCTBO: Cy: Cyypt Ay = 1:3: 24,
Jlokaxure ToxaecTea: CKCMK = ¢k cm
1

2nx?

CymMa OMHOMHAITBHBIX KOA((UIIMEHTOB pa3ioxeHus (2nx + )3" paBHa 64. Onpenenuts

ciaraeMoe, He cojieprkaiiee X.

[Ipy KakMxX 3HAYEHMSX X 4YeTBepToe ciaraemMoe pasnoxkenus (5 + 2x)'° Gompme aBYX
COCEJIHUX C HUM CJIaraeMbIX?

CKONBKO pa3IUYHBIX 3BYKOCOUYETAHHI MOKHO B3STh Ha JECSTH BHIOPAHHBIX KJIABHUIIAX POSII,
€CJIM KaX10€ 3ByKOCOUETAaHUE MOXKET COJAEPKATh OT TPEX 10 JIECATH 3BYKOB?

B Baze crosat 10 kpacHBIX U 5 po30BBIX rBO3AUK. CKOTBKUMHU CIIOCOOaMU MOXKHO BBIOpaTh M3
Ba3bl 5 TBO3JUK OJHOIO I[BeTa?

CKOJIBKO Pa3JMYHBIX CBETAILIUXCS KOJEI[ MOXHO CJeNaTh, PAcIoOJIOKHUB MO OKpykHOCTH 10
PA3HOILIBETHBIX JIAMITOYEK (KOJIbIIA CYUTAIOTCS OJMHAKOBBHIMU TIPU OJUHAKOBOM TOPSIKE
CJIeIOBAHUSI IIBETOB)?

Ha xumwxHo# monke nomemaercs 30 ToMoB. CKOJTBKUMH CIIOCOOaMH UX MOXHO PAacCTaBHUTh,
YTOOBI IIPH STOM TEPBBIN U BTOPOH TOMA HE CTOSITU PSIOM.

B doprenbsiaaOM KpyKke 3aHuMaroTcs 10 uenoBek, B KpyKKe XyHA0KECTBEHHOTO cioBa — 15, B
BOKaJIbHOM KpyXkke — 12, B QoTokpyxkke — 20 yenoBek. CKOJBKUMH CIIOCOOAMU MOKHO
COCTaBUThH OpUTAy U3 YETHIPEX YTEIOB, TPEX MHUAHKUCTOB, MSTH MEBLIOB U 0HOTO (hoTorpada.
Bocemb aBTOpPOB JOKHBI HalMcaTh KHUTY W3 IIeCTHaANATH TiaB. CKONBKHMU CHIOCOOaMU
BO3MOJKHO pacIipe/IeIeHHe MaTepuaia MeXIy aBTOpamMH, €Clu 2 YelloBeKa HAIWIIYT M0 TPH
IJ1aBbl, YETHIPE — 1O JIBE, a ABA — IO OJIHOM IJIaBe KHUTH?
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CL+2C&+3C3+-+nCh
n

— 2n—1

37. ABTOMOOUIIbHAS MaCTCpCKasd HMCCT [JIA OKpaCKH 10 OCHOBHBIX IOBCTOB. CKOIBKIMHA

36. Jloka3atb, 4TO

CIoCco0aMM MOYKHO OKPAaCUTh aBTOMOOMIIb, €CJIM CMEIINBATh OT 3 J1I0 7 OCHOBHBIX I[BETOB?

38. /IBeHajmaTi ydeHUKaM BbIJIaHbI J[BAa BapHaHTa KOHTPOJIbHOUW paboThl. CKOJIBKHUMH CIIOCOOaMHM
MOXHO ITOCAaAUThH y'-ICHI/IKOB B IBa p;ma 10 6 YCJIOBCK, LITO6I)I y CUOSIINX pSI,Z[OM HC 6I)IJ'IO
OJIMHAKOBBIX BAPUAHTOB, & Y CUASAIIUX APYT 32 IPYroM ObLIT OJIMH U TOT e BaAPHAHT?

39. CKOJIBKO CYIIECTBYET BapHAHTOB PACIOJIOKEHUS MIECTH TOCTEH 3a KPYTJIBIM MIECTUMECTHBIM
croJjiom?

5.4. Meroan4yeckue MaTepHaJibl, ONpeaessiOlie MPoueIypPpbl OLlEeHUBAHUS 3HAHUI, YMEHWI,
HABBIKOB M (WIH) ONbITA [JAeTEeJbHOCTH, XAaPaKTePU3YIOIMUX IJTanbl (OPMHUPOBAHUSA
KOMIIeTeHIIMH

WrtoroBasi oneHka 3HAaHUW, YMEHMM, CIOCOOOB MACSATENBHOCTU CTYICHTOB IO H3ydaeMoOu

mucnuruinae cocrasisier 100 0ayuioB

B pamkax ocBoeHUs TUCIUILIMHBI MPEyCMOTPEHO BBIMOJHEHUE PACYETHON PabOThI, 3a4ETHOTO

3a/laHusl, MPaKTUYeCKas MOArOTOBKA.

MakcuMaabHOE KOJIHYECTBO OAJIOB, KOTOPOE MOXHO HaOpaTh 3a TEKyIIUW KOHTposib, — 80
6aos.

3a BBIIIOJHEHUE pAacYeTHOM paboThl 00yUaroImuiics MoXXeT HabpaTh MakcuManbHO 40 6asioB.

3a BBINIOJTHEHUE 3a4E€THOTO 33/I1aHUs 00y4JaroIuiics MokeT HabpaTh MakcuManbHo 40 6amios.

MakcumManpHas cyMMa OallJIoB, KOTOpPhIE OOYYArOIIMIACS MOXKET HaOpaTh NMpH cade 3adera,
cocrasiseT 20 Gamos.

Jlist cnaum 3adera HEOOXOJUMO BBHITIOJIHHUTH BCE 3aJaHMs TEKYIIEr0 KOHTPOJIS. 3HAYUMBIM
MOMEHTOM SIBJISIETCS MMOKa3aTesb U3y4yeHUs] MaTepuaa JeKIUi 1 BBIIIOJHEHUE 33/1aHUl B yKa3aHHbBIC
cpoku. Ha 3ader ¢ oIleHKON BBIHOCHTCSI MaTe€pual, W3JIaraeMblil B JIGKIIUSX U paccCMaTpUBaEMbI Ha
MPAKTUYECKHUX 3aHATHUSX.

Ilkana ouyenusanusn 3auema

Kpurepun ouennBanus Bbanabl

Ecnu cTyneHT cBOOOJHO OPUEHTHPYETCSl B TEOPETHYECKOM MaTepualie,3HaeT 16-20
(GOpMYITHPOBKH OCHOBHBIX OIPENEIICHUI, TEOPEM U CBOWCTB, yMEET MPUMEHSTh
TEOPETUYECKHE CBEICHUS IS PEIICHHS THITOBBIX 33124

Ecnu cTyieHT HeocTaTouHo CBOOOIHO OPUEHTHPYETCSI B TEOPETHUECKOM MaTepHale, 8-15
ommbaercst mpu GOPMYITUPOBAHUKM OCHOBHBIX ONPE/ICICHHIA, TEOPEM H CBOWCTB, YMEET
NPUMEHSATh TEOPETUUCCKUE CBEIICHHUS JIJIsl PEIICHUS TUTIOBBIX 337124 (B 3aBUCUMOCTH OT
KOJIMYECTBA M CTCIICHH UMECIOLIMXCSI OIMOOK U HETIOUETOB).

Ecnu cTyaeHT mioxo OpHeHTHPYETCSl B TEOPETUUECKOM MaTepuae, He 3HaeT HEKOTOPhIe 1-7
(GOpMyYTUPOBKH OCHOBHBIX ONPENETIEHU, TEOPEM U CBOWCTB, Y CTY/IEHTa BOSHUKAIOT
poOJIeMbI IPU TPUMEHEHUH TE€OPETUYECKUX CBEJCHUI sl PellleHUs] TUMOBBIX 3a/1a4
(B 3aBUCUMOCTH OT KOJIMYECTBA M CTETICHU UMEIOIITUXCS OIMOOK M HEJIOUETOB).

Ecnu cTyneHT He OpueHTHpPYETCs B TCOPETHIECKOM MaTepHalie, He 3HAeT OOJBITUHCTBO 0
(bOpMyITUPOBOK OCHOBHBIX OTNPEAENIEHUI, TEOPEM U CBOICTB UHE yMEET MPUMEHSITh
TEOPETHUUECKUE CBEIAEHUS JUIsl PEILICHUS TUTIOBBIX 33/1a4 (B 3aBUCHUMOCTH OT KOJIMYECTBA
Y CTENIEHU UMEIOIINXCS OMMOOK W HEIOYETOB).

Hroropas mkaja oneHUBaHUS pe3yJabTaTOB OCBOCHHUSA TUCHUIIJIMHBI
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Hrorosas oleHka Mo JUCHHUILIUHE (OPMHUPYETCS U3 CYMMBI OauIOB 1O pe3yabTaTam
TEKYILIEro KOHTPOJISI U MPOMEXKYTOYHON aTTECTAlMU U BBICTABJISIETCS B COOTBETCTBUU C
MPUBEJICHHON HIKE TaOIUIeH.

KoanuyecTBO 0a/1710B OueHka 1o TpaJjuIMOHHON MIKaJIe
81-100 3auTeHo

61-80 3auTeHo

41-60 3auTeHo

0-40 He 3auTeHno

6. YHEBHO-METOAUYECKOE U PECYPCHOE OBECIIEYEHHUE JUCHUITVINHbI

6.1. OcHoBHAas JIUTEpaTypa

Boromoios, H. B. IlpakTudeckuie 3aHsATHS [10 MaTEMaTHKE B 2 4. : ydeOHOE mocobue a1 By30B /

H. B. boromomnoB. — 11-e u3n., nepepad. u mon. — MockBsa : U3parensctBo HOpaiit, 2023, —

326 ¢. — (Bwicmee oopazoBanue). — ISBN 978-5-534-06894-8. — TekcT : 37€KTpOHHBIH //

O6pazoBarenbHas wiatdopma FOpaiirt [caiit]. — URL:

Yacts 1: https://urait.ru/bcode/512666 (nara obpamienus: 06.06.2023).

Yacts 2 : https://urait.ru/bcode/512667 (nara odparenus: 06.06.2023).

6.2. JlonmostHUTEIbHAS JIUTEPATypa

1. Anexcanapos A.Jl. 'eomerpusi: yue6.mocodue ans By3oB / A. JI. Anekcanapos, H. FO. Henseraes. -
M. : Hayka, 1990. - 672c. — TekcTt: HenocpeaCTBEHHBIH.

2. Artanacsn, JI.C. T'eomerpus: ydeG.mocobue ans By3oB B 2-X 4. u.2 / JI. C. Aranacsn, B. T.
basbines. - 2-e uzn.,crepeorutt. - M. : Knopyc, 2015. - 424c¢. — TekcT: HemoCpeICTBEHHBIN.

3. Atanacsn, JI.C. I'eomerpust: yueb6.mocobue anst By3oB B 2-x 4. u.l / JI. C. Aranacsan, B. T.
bassbines. - 2-e uzn.,crepeorut. - M. : Kaopyc, 2015. - 400c. — TekcT: HemocpeICTBEHHBIN.

4. baxsanoB C.B. OcHoBaHMS TeOMETPHH: aKCUOMAT.U3JI0KeHHe TeoMeTpun EBknnna : yueb.mocobue
mis By3oB / C. B. baxsanos, B. Il. UBanunkas. - M. :Beicimk., 1972, - 280c. — Tekcrt:
HEMOCPEACTBEHHBIN.

5. boromonoB H.B. Tlpaktudeckue 3aHsATHS 1O MaTeMaTHKe: y4yeb.mocodue st By30B. - 11-e u3m. -
M. : IOpaiit, 2012. - 495¢c. — TekcT: HENOCPEACTBEHHBIN.

6. Erepes B.K. Meroauka noctpoenus rpapukoB ¢ynkuuii [Dnektponnsiii pecypc] /B.K. Erepes,
b.A. Papynckuit, . A.Tanbckuit. - M.: Beicurmk., 1970. — 152 c.- Pexum pocryna:
http://www.alleng.ru/d/math/math280.htm

7. 3aBano C.T DnemenTapnas anredpa [Tekct]: yue6. mocobue st By30B. - M.: [IpocBemienue,1964.-
302c.

8. 3amaun mo MaTemaruke: YpaBHeHHUs M HepaBeHcTBa. CrnpaBouyHoe nocobue / Basmio B.B.,pen. -
M. : Hayka, 1987. - 240c. — Tekct: HenmocpeCTBEHHBIN.

9. Kucene A.Il. I'eometpusi: yueOHMK : mimaHumetpusi; crepeomerpust / A. II. Kucenes. - M. :
®uzmatiut, 2004. - 328c. — TekcT: HemocpeACTBEHHbIH.

10. Kucenes A.Il. Anrebpa[Tekct]. - M.: ®uszmatiur, 2010. -248c..

11. Kneitn @. DnemeHTapHas MaTeMaTHKa: C TOYKH 3pEHUsS BbICIIEH : JieKUMU. T.l. apudmeTHka,
anre0pa, ananus / . Kineitn. - 4-e uzn. - M. : Hayka, 1987. - 432¢. — TekcT: HemocpeCTBEHHBIH.

12. Kneitn, ®@. DnemeHTapHas MaTeMaTHKa: C TOYKH 3pEHHsI BBICIIEH : JIEKIWH. 4.2. reomeTpusi / O.
Kneiin. - 2-e u3z. - M. : Hayka, 1987. - 416¢. — TekcT: HenocpeacTBEHHBIH.

13. HoBocenos, C.M. CrenmanbHblii Kypc 3jeMeHTapHo anreOpsl [Tekct]. 6-¢ m3n. - M.: Beicmas
mKkona,1962.-564c.

14. Tlotanoe M.K. AmnreOpa, TpUroHOMETpHS W dJIeMEHTapHbIe (YHKINUMU [DIEKTPOHHBIA pecypc]:
yueb.mocobue s By3oB / M. K. [Toranos, B. B. Anekcannpos, I1. 1. [1acuuenko. - M. :Unekca,
2015. - 680c. — Pexxum moctyma: http://edu-lib.net/matematika-2/dlya-studentov/potapov-m-k-
algebra-trigonometriya-i-e

15. CoBeptkoB, II. U. CnpaBouHuk 1o 3JeMEHTapHOM Marematuke : yueOHoe mocobue / I1. W.
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https://urait.ru/bcode/512666
https://urait.ru/bcode/512667
http://www.alleng.ru/d/math/math280.htm
http://edu-lib.net/matematika-2/dlya-studentov/potapov-m-k-algebra-trigonometriya-i-e
http://edu-lib.net/matematika-2/dlya-studentov/potapov-m-k-algebra-trigonometriya-i-e

16.

17.

18.

19.

CoBeptkoB. — 2-¢ u3f., crep. — Cankr-IletepOypr : Jlans, 2022. — 404 c¢. — ISBN 978-5-8114-
4132-7. — Tekct : anexkTpoHHbIN // Jlanb : smekTpoHHO-OMOMMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/206390 (mara oOpamenus: 06.06.2023). — Pexum gocryma: s
aBTOpU3. MOJIb30BATEINIECH.

@ense O.U. Dnemenrapnas reomerpus [Tekcer]: yued.mocodbue mist By3os. -M.: MI'OVY,2010.-
112c.

HlaxmeiictepA.X. Iloctpoenue rpadukoB ¢GyHKUMN 37aeMeHTapHbIMU criocobamu [Tekcr]| -3-e
3. -M.: Bukropus [Lmroc,2011.-184c.

Hxnsapekuii [1.0. T'eomerpus: mnanumerpus : u30p.3amanust U Tteopemsl snem.matem. / 1. O.
xnsapckui, H. H. Yenmos, . M. SArmom. - M. :®usmaraur, 2000. - 336¢. — Tekcr:
HEINOCPEICTBEHHBIM.

[xnsapckuit, J. O. N30paHHble 3agaud W TEOPEMBI AJIEMEHTapHOW MaTeMaTukH. ['eomerpus
(crepeomerpusi): Yuebnoe nocodbue / Llxmsapckuii [1.0., Yenno H.H., SArnmom .M., - 3-¢ u3n. -
Mocksa : DUIMATIIUT, 2015. - 256 c.: ISBN 978-5-9221-1623-7. - TekcT : 3JI€KTPOHHBIN. -
URL: https://znanium.com/catalog/product/854396 (mata oOparmienus: 06.06.2023). — Pexum
JOCTYTMA: 10 MOJITUCKE.

6.3. Pecypchbl muHGOPMAIHOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH « MHTEepHeT»

1. OOGpasoBare/bHBIN CTYJACHYSCKUI MTOpTa [ DIeKTpOHHBIH pecypc]. -http://area?.ru/

2. Mecro 3HaHul B ceTH [DneKTpoHHbIH pecype]. -Www.y10K.ru

3. DnektpoHHble KHUTH [DIeKTpoHHBIH pecype]. -https://eknigi.org/estestvennye_nauki/148213-
kurs-yelementarnoj-geometrii.html

7. METOAUYECKHUE YKA3AHUSA 110 OCBOEHHUIO JUCHUIIJINHBI

1. MeTtoanueckue PEKOMCHOAIMH I10 IMTOATOTOBKE K ITPAKTHYCCKHUM 3aHATHAM.
2. MeTtoanueckue PCKOMCHAAIHNH 110 OpraHru3aliu CaMOCTOSITEIbHOM pa6OTBI 10 AU CHUIIJIIMHAM.

8. TH®OPMAIIMOHHBIE TEXHOJIOI'MHU AJI1 OCYIIECTBJIEHUA
OBPA3OBATEJIBHOI'O ITPOLHECCA 11O JTUCHUTIJIMHE

JInneH3uoHHOE MpOrpaMMHOe ol0ecredeHme:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HNudpopmannoHHbie CIPABOYHbIE CHCTEMbI:
Cucrema TAPAHT

Cuctema «Koncynprantllnrocy»

[Tpodeccuonanbpabie 6a3bl JAHHBIX

fQOSVO.rU — ITopTan @eaepadbHbIX TOCYIAPCTBEHHBIX O6D330B8.T€J'IBHLIX CTaHJapTOB BBICHICTO

o0OpazoBaHus
pravo.gov.ru - OdbuimansHbI HHTEPHET-TIOPTAN IIPABOBOIM HH(QOPMAIIUN

www.edu.ru — denepanbHblii mopran Poccuiickoe 06pa3oBanue

CBOOOJHO pacmpoCTpaHsIeMOe MPOrpaMMHOE OOEeCTeYeHHe, B TOM YHCIIE OTEYECTBEHHOIO

IMPOU3BOJACTBA

OMC IIneep (1151 Bocripou3BeAeHUsI DJIEKTPOHHBIX Y4eOHbIX Moyneit)
7-zip
Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCLHUITJIMHBbI
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https://e.lanbook.com/book/206390
https://znanium.com/catalog/product/854396
http://www.y10k.ru/
http://fgosvo.ru/
http://pravo.gov.ru/
http://www.edu.ru/

MatepuaabHO-TEXHHUUYECKOE 00eCTIeYeHIE TUCITUTUINHBI BKITFOYAeT B CeOs:

- yueOHbIE ayAUTOPUM Ji1 MPOBEACHHS y4eOHBIX 3aHSITHUH, OCHAIICHHbIE 00OpYAOBaHUEM H
TEXHUYECKHUMH CpPEACTBAMH OOyUYCHUSI: yueOHOW MeOeNbio, JOCKOH, JIeMOHCTPAIlMOHHBIM
000pyIOBaHUEM, IEPCOHATIBHBIMUA KOMITBIOTEPAMHU, IPOEKTOPOM;

- TIOMEIEHUS I CaMOCTOSITEIbHOM paldOThl, OCHAIICHHbIE KOMIIBIOTEPHON TEXHUKOH C
BO3MOXXHOCTBIO MOJKIIIOUEHHEM K ceTu «VIHTepHeT» u olecreueHueM JA0CTyla K AJIEKTPOHHOU
nH(POPMALMOHHO-00pa30BaTEIBbHOM Ccpere.
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