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IosicHUTEBbHAA 3ANIANCKA

Pabouas mporpaMMa JaHHOTO y4eOHOIO Kypca BHEYpOUHOM esTenbHOCTH «B Mupe
TOYHBIX HAYK» pa3paboTaHa B COOTBETCTBUH C TPEOOBAHUSIMU:

o DenepanpHoro 3akoHa ot 29.12.2012 Ne 273 «O6 o6pa3oBanuu B Poccuiickoit
denepannmny;

o npukaza Munnpocsemienuss ot 31.05.2021 Ne 287 «OO0 yTBep)IeHUU
denepanbHOrO TOCYAapCTBEHHOTO OOPa30BAaTEIBHOTO CTAaHIApTa CPEAHEro OOIIEro
o0pa3oBaHUsY;

o Meroguueckux pEeKOMEHJALMHA 110 YTOYHEHHMIO TOHATHS M COACpIKAHUS
BHEYPOYHOU JEATEIbHOCTU B paMKaX peajlu3alMd OCHOBHBIX 00I1e00pa30BaTeIbHbIX
IIporpamm, B TOM YHCJIE B YaCTU IPOEKTHOW JAEATEIbHOCTH, HAIIPABICHHBIX TUCHMOM
Muno6pnayku ot 18.08.2017 Ne 09-1672;

o Crparerun pazButus BocnuTanus B Poccuiickoit denepanyu Ha NEPUOA 0
2025 rona, yrBep:xkaeHHoM pacnopsbkenueM [IpasurenscTBa oT 29.05.2015 Ne 996-p;

o CII2.4.3648-20;

e CanlluH 1.2.3685-21;

OCHOBHOU 00OpazoBaTenbHOM porpamMmmbl COO

eau kypca:

- paclIMpeHHe MPEACTABICHUN 00Yy4aromMXcsi 0 METO/IaxX, MpueMax, mojaxoaax K
pEIIeHHUIO 3a/1a4 10 aJire0pe U TEOMETPUH;

- co3JaHue YCJIOBUM g (OPMUPOBAHUS U PA3BUTHS Y OOYUAIONTUXCSI HABHIKOB
aHaJIN3a U CUCTEMAaTU3alli1 MOJIYYCHHBIX pAaHEE 3HAHUM;

- OBJIQJICHHE CHCTEMOM MaTEeMaTUYECKUX 3HAHMK U YMEHHM, HEOOXOIUMBIX IS
NPUMEHEHHUSI B MPAKTUYECKOW JIESITEIbHOCTH, HM3YYCHUS CMEXHBIX JUCIUILINH,
MIPOJIOJDKEHUS 00pa30BaHUSI.

JIN4YHOCTHBIE Pe3yJIbTATHI
Ilnanupyemoie pezyromamot

- (hopmupoBaHHe 11EIOCTHOTO MUPOBO33PEHHUS;

- YMEHHE YYUTHCS, BIyMUYHBO U HACTONYHUBO;

- CIOCOOHOCTH MPUMEHSTH MOJIYYCHHBIC 3HAHUS Ha MPAKTHKE;

- TOTOBHOCTH U CIIOCOOHOCTH K CAMOPA3BUTHIO I CAMOOOPa30BAHUIO;

- MIOHUMaHWE CBOEH JIMYHOM MEPCIIEKTUBBI, 0OCO3HAHHBIN BBIOOD Tpodeccun;

MOJYYCHHUC BO3SMOKHOCTH dKTUBHO U 3aMHTCPCCOBAHHO IMO3HABATb MUP,

BOCIIUTAHUC KA4YCCTB, IMO3BOJJIAIOIIHNX CTABUTHh BBICOKHC LICIIM M I[O6I/IBaTBC$I Hux.

MeranpeaMeTHblIe pe3yJbTATHABI

Buvinycknuk nayuumces:



- CaMOCTOSITEJILHO TUIAHUPOBATH MYTU JOCTUKEHUS IIeJIel, OCO3HAHHO BHIOMPATH
HanOosee 3¢(HeKTUBHBIE CTIOCOOBI PEIIeHHs YIeOHBIX 3a/1a4;

- COOTHOCHUTH CBOU JICHCTBUSA C IUIAHUPYEMBIMU PE3YJIbTaTAMH, KOHTPOJIHPOBATH
WX, KOpPEKTUPOBATh B COOTBETCTBUH C U3MEHSIONICHUCS] CUTYyaIUEH;

- MPOSBJIATh WHHUIIMATHBY M CAMOCTOSATEIHLHOCTh, TMOKOCTh M HACTONYHBOCT,
BJIAJICTh HABBIKAMHU CaMOIUCITUTUIHHBL;

- paboraTh ¢ HH(MOPMAIUECH, MBICTUTh TBOPUYECKH U, B TO )K€ BpEMsI, KPUTHIHO;

- yCTaHaBIWBaTh MPUYMHHO-CICJACTBEHHBIE CBS3H, CTPOUTHh  JIOTHYECKOE
paccyKJeHue, eNaTh BEIBOIbL;

- SCHO, TOYHO U TPaMOTHO (POPMYJIIMPOBATH U apPTYMEHTHUPOBAH.O0 M3JIaraTh CBOU
MBICJIM B YCTHOW M MUCHbMEHHOUW pedH, KOPPEKTHOCTH B OOIICHUY;

- paboTaTh WHANBUIYAIBHO, B TPYIIE U B TIape.

HpeIlMeTHLIe pe3yJabTaThl

Buinycknuk nayuumcsa:

- NPUMEHSATHh MAaTEMATUYECKYI0 TEPMUHOJIOTHUIO U CUMBOJIUKY;

- peliath pazIMyHbIe BUJbI PAllMOHATIBLHBIX U UPPAIlMOHAIBHBIX, TOKA3aTEIbHbIX,
CTEMEHHBIX, TPUTOHOMETPUYECKNX YPABHEHUN U HEPABEHCTB, UX CUCTEM;

- peliaTh TEKCTOBBIE 33/1a4l BCEX BUJIOB;

- TNPUMEHATH CBOMCTBA TMOKa3aTeIbHOW W JorapudMuueckod GyHKIUANA s
OMMCAHUS PA3TUYHBIX MPOILECCOB;

- HUCHOJIb30BAaTh CHUCTEMATH3WPOBAHHbIC 3HAHUS 1O TeMaM: 'TpeyrojbHUK",
"YersipexyronsHuk', Kpyr";

- pacmo3HaBaThb Ha uYepTeXaX M MOJENAX IUIOCKME W HPOCTPAHCTBEHHBIE
r€OMETPUYECKUE (PUTYPBI, COOTHOCUTH TPEXMEPHBIE OOBEKTHI C UX OIMUCAHUSIMU,
yepTrexaMu, U300paKEHUSIMU;

- peuarh MUIAHUMETPUYECKHE M CTEPEOMETPUYECKHE 3alaud HAa HAXOXKJICHUE
reOMETPUYECKUX BEIMYUH (IUIUH, YTJIOB, IUIOMIAeH, 00bEeMOB);

- HUCHOJIb30BaTh IPU PEIICHUU CTEPEOMETPUUECKUX 33aJay IUJIAHUMETPUUECKUE
(haKThl © METOJIBI;

- MOPOBOJUTH JOKA3aTEIbHbBIC PACCYKICHUS B X0JI€ PELICHHUS 3a]1ay.

BuinyckHuk nonyuum 603modxucHocmy:

- (hopMHUpOBaHUST HAYYHOTO THUIIA MBIIUICHUS, BIaJCHUS HAYYHONU TEPMHUHOJIOTHEH,
KJIFOYEBBIMU MTOHATUSIMHU, METOJAMHU U TIPUEMAMU;

- chopMHupOBaTh MPAKTUYECKUE HABBIKM BBITIOJIHEHUS YCTHBIX, MHUChbMEHHBIX
BBIYMC- JICHUI, pa3BUTh BBIUUCIUTEIBHYIO KYJIbTYPY;

- Pa3BUTL JIOTHMYCCKOC MBIINUICHUEC W PCYb, HCIIOJIB30BATH PA3JIMYHBIC A3BIKU

MaTE€MaTUKU (CJIOBECHBIM, CHUMBOJIMYECKUH, TrpaduyecKuil) Uis WIUTFOCTPALIHH,
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WHTEPIIPETALNU, apTYMEHTAIIMU U I0KA3aTEJILCTBA;
- WCTIOJIb30BaTh MPUOOPETECHHBIC 3HAHUS U YMCHHS B MPAKTHYECKON JEATCIbHOCTH
U IOBCEIHEBHOMU KU3HHU.

OCHOBHOE COAEPXAHHUE

10 kiaace
Pemenue 3a1a4, ypaBHeHHH U HEPABEHCTB

Tema 1. TexkcTOBBIC 321a9H
IIpouenTsl. 3a7aun Ha MPOLEHTHI. 3aJa4l T€OMETPUUYECKOTO COJACpKaHUs. 3aJauu
Ha «JIBHKEHHE)», Ha «KOHIICHTPAIINIO», HA «CMECH U CIUIaBbI», HA «PaboTy».

Tema 2. YpaBHeHust

CrnocoObl  pemieHus] pa3iduYHbIX YpPAaBHEHWH (JMHEWHBIX, KBaJApAaTHBIX U
NPUBOJUMBIX K HHUM, JpOOHO-pALIMOHAJBHBIX, YPAaBHEHHUI BBICIIMX CTEHEHEH).
Obnacte onpeneneHuss BblpaxkeHus. MppauuonanbHbele ypaBHeHus. Pemenue
ypaBHEHUW ¢ Mopyliem. PemieHuwe ypaBHEHH, coaepxammx nporpeccuud. CucTteMsl
YPaBHEHUH.

Tema 3. HepaBeHcTBa

CriocoObl penieHus: pa3uyHbIX HEPABEHCTB (UMCIIOBBIX, JTUHEUHBIX, KBAJIPATHBIX).
Meron wunHTepBanoB. HppauuoHanbHble HepaBeHCTBA. (CHCTEMbI HEPABEHCTB.
HepaBeHncTBa, coaeprkaiine MOayIb YUCia.

Tema 4. Tpuronomerpus

[IpumMeHeHne OCHOBHBIX TPUTOHOMETPUYECKUX (QopMyl K MpeoOpa30BaHUIO
BbIpakeHU. Tpuronomerpuueckue GyHkuuu. OOpaTHbIE TPUTOHOMETPUUECKUE
GbyHKIUY. Mertonpl peneHns TPUTOHOMETPHUUECKUX YPaBHEHH.
TpuroHomerprueckue HEPABEHCTBA.

Tema 5. [loka3aresbHas u Jorapupmuueckass PyHKIUS

[lokazatenbHast Qynkuuss u ee cBoicTBa. llokazarenbHble ypaBHEHUS U
HepaBeHcTBa. Jlorapudmuyeckas QyHkus, ee cBoictBa. Jlorapubmuyeckue
YPaBHEHUS U HEPABEHCTBA.

TemaTHueckoe IJIAHUPOBaAHHUE

Tema KoJsmvecTBO 4acoB
TexcToBble 3a1aun 8
YpaBHeHus 8
HepaBenctsa 8




Tpuronomerpus 5

[ToxazatenbHast u Jorapudmuyeckas QyHKIUU S)

Bcero 34
11 xaacc

MeToasbl pelieHnsi reoMeTPpHUYECKUX 32124

Tema 1. TpeyroabHuk

O0630p TeopeTHUECKOro Marepuaia Mo Teme. PemieHue 3amad ¢ MCHOJIb30BaHUEM
METO/IOB:

1. mMerona OMOpHOro 3JeMEeHTa, METO/1a MJIOIAEH;

2. MeToja JAOMOJHUTEIBHOTO TOCTPOCHUS:

a) MpOBEJACHUE MNPAMON NaApAIEIbHOM WM NEPHEeHIUKYISIPHOU OAHOU U3
MMEIOIUXCS HA PUCYHKE;

0) yIBOE€HHE MEJIMaHbl TPEYTOJIbHUKA;

B) IIPOBEJICHUE BCIIOMOTATEIbHON OKPYKHOCTH;

I') IPOBEICHHE PAJNYCOB B TOUKHM KACAHMS OKPY)KHOCTH M IPSAMOM WM JBYX
OKPY>KHOCTEW;

3.  HCIMONb30BaHHE CBOMCTBA MEIUaH, OMCCEKTPHUC U BHICOT TPEYTOJIbHHUKA;

4. Metoma mogoous;

5. NIPUMEHEHUE TPUTOHOMETPUU (TEOPEMBI CHHYCOB U TEOPEMBI KOCUHYCOB).

Tema 2. YUeThIpexyroJibHUKHU

O0630p Teopernueckoro marepuana no Tteme. llapamnenorpamm. Brnucanubeie u
ONMCAHHBIE 4YETHIPEeXyroJbHUKU. Tpamenus. CBOWCTBa TpaleUWH OIPEAEIECHHOTO
BUJIA.

Pemenne 3a1a4 ¢ MCIOJIB30BaHUEM:

1. Merona momoOus;

2. METo/a OTMOPHOI0 AJIEMEHTa; METO/Ia TUIOIIA IeH;

3. CBOWCTB Tpamneuuu onpeaeIeHHOTO BUIA;

4. Merojaa IONOJHUTEIBLHOTO MOCTPOEHUS.

Tema 3. OKpY,KHOCTBb M KPYT

O030p TEOPETUUYECKOTO MaTepuala o TeMe. MeTpu4ecKrue COOTHOLIECHUS MEXIY
JUIMHAMU XOPJI, OTPE3KOB KacaTelbHbIX U CeKy- muX. CBolicTBa ayr u xopa. CBoiicTBa
BIIMCAHHBIX YIJIOB. YTJIbI MEK/Y XOP/JAaMH, KacaTeIbHbIMU U CEKYLIUMH.

Temad. Crepeomerpus
0O0630p TEOPETHUECKOTO MaTepHraia Mo TeMe. 3a/laui Ha JIOKa3aTelbCTBO. 3a/1a4u Ha

IIOCTPOCHHUC CCUYCHUI. 321,[[3‘-11/1 Ha BBIYKCJICHHE OOBEMOB H HJ'IOI].I&I[GIZ IMOBCPXHOCTHU
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MHOI'OI'PaHHHUKOB 33,[[3‘11/1 Ha BBIYHCIIEHHE OOBEMOB U nnomaﬂeﬁ IMOBCPXHOCTHU TCJI

BpaleHus. 3a/1ayd Ha KOMOMHAITMY TEOMETPHUUYSCKHUX Tell.

TemaTuuyeckoe NJIAHUPOBAHUE

Tema KoaunvecTBo yacoB
TpeyroabHuk 8
YeTbIpeXyroabHUKH 8
OKpyX HOCTb U Kpyr 8
CrepeomeTpus 10
Bcero 34
KanenaapHo-TeMmaTn4ieckoe NJIAHMPOBAHUE
10 kaacc
(34 yaca, 1 yac B HejeJI10)
No Jata
/11 Conepiannue POBEACHUS
mwiaH | (akT
TekcToBbIE 321241 (8 YacoB)
1 [TporieHTHI
2 Pemienue 3a1ay Ha MPOIIEHTHI
3 Pemrenue 3amay Ha «KOHIICHTPAITAIOY
4 Pemrenne 3amay Ha «CMECH U CITJIaBBI»
3) 3aaum Ha «IBUKEHUEY
6 3ajaun Ha «paboTy»
7 3aa4un reoOMEeTPUYECKOr0 COJIEPHKAHUS
8 Pemenne TecTOBBIX 3a1aHUN
YpaBHeHus (8 yacos)
9 CriocoObl pellieHns TMHEWHBIX, KBaAPATHBIX YPaBHEHUI
10 | Pemenue ypaBHeHUH, CBOIAIIMXCS K KBaAPATHBIM
11 | PeweHnue ypaBHEHUH C MOAYJIEM
12 | Pemenue npoOHO-pAIMOHAIBHBIX YPaBHEHUN
13 | Pemenue ypaBHEHUH BBICIINX CTEIICHEH
14 | Pemienue ypaBHeHHH, COAEPKALIUX MPOIPECCUN
15 | Pemienue uppaioHaIbHBIX YPaBHEHHM
16 | Pemenue cucteM ypaBHEHHI




HepaBenctBa (8 yacos)

17 | PeuieHne nuHENHHBIX HEPABEHCTB

18 | Pemenue cuctem TUHEHHBIX HEPABEHCTB

19 | Pemenue kBagpaTUYHBIX HEPABEHCTB

20 | Meroxa uatepBaioB. OcCOOEHHOCTH METOa

21 | HepaBeHcTBa, coaeprKaiiie MOIyJIb YACIIa

22 | HppamnmoHaibHbIE HEPABEHCTBA

23 | Pemenne cucteM HEpaBEHCTB

24 | Pemenue 3amanuii

Tpuronomerpus (5 4acoB)

25 | IlIpeobpazoBaHue TPUTOHOMETPUUECKUX BHIPAKEHUN

26 | Tpuronomerpudeckue GyHKITUH.

27 | OOpaTHBIE TPUTOHOMETPUYECKUE PYHKITIH

28 | TpuroHoMeTpuyecKue ypaBHEHUS

29 | TpuroHoMeTpruueckue HEpPaBEHCTBA

IHoka3zaTejbHas M JIorapupmMuyecKas
¢pyuxkuum. (5 yacos)

30 | IloxazarenbHas u Jorapumuueckas QyHKIUU.

31 | Tloxa3aTenbHbIE U JIOTAPUBMHUYECKHE YPABHEHUS

32 | Tloka3aTenbHbl€ U JJIOTAPUBMUYECKHE HEPABEHCTBA

32 | CucrteMbl ypaBHEHUN U HEPABEHCTB

34 | HWTOroBblii ypOK.

11 kaacc
Ne Jlara
/1 Conepxanne IPOBEACHUS
mwiaH | Qaxr
Tpeyroabunk (84acos)

1 0O0630p TCOPETHUECKOTO MaTepHraja o TeMe.
2 Meton MO3TamHOrO pEIICHUs 3alad C HUCIMOJIb30BAaHUEM

Pa3TUYIHBIX TEOPEeM (CBOMCTB OMCCEKTPHUCHI, MEIUAHBI, BEICOTHI,

TeopeMa KOCUHYCOB, CHHYCOB)
3 Mertox nmogoous
4 Meton I0NIOAHUTENBLHOIO MOCTPOEHUS
3) AnreOpandeckue METOJIbI, METOJT KOOPIUHAT
6 MeTon ONOPHOTO 3JIEMEHTA, METO TUIOLIAJEH.




MeTO,Z[ BCIIOMOTI'aTCJIBHOI'O 2JICMCHTA

8 Pemenne TecTOBBIX 3a1aHUN
YeT1oIpéxyroJbHukK (8 4acoB)

9 O030p TEOPETUYECKOTO MaTepHalia o TeMe

10 | Meroa mO3TAamMHOrO pEMICHHUS 3aJa4 C MCIOJIb30BaHUEM|
Pa3TUYHBIX TEOPEM

11 | Meroxa nomooust

12 | Meroa DOMOTHUTEIBHOTO MTOCTPOCHUS

13 | AureOpanyeckue METObI, METOJI KOOPAUHAT

14 | MeToa ONOPHOTO JIEMEHTA

15 | Meron ruiomaaen

16 | Pemrenue TeCTOBBIX 3aJaHUI

Oxpy:kHOCTH M KPYT (8 4acoB)

17 | O630p TeopeTHuecKOro Marepuasia o TeMe.

18 | Paznu4HbBIC METOIBI PEIICHHS 110 JTAHHOW TEME, B TOM YHCIIC
METO]1 KJIFOUEBBIX 3a]1a4.

19 | KacarenbHast K OKpYHOCTH.

20 | Kacaromuecs OKpy>KHOCTH.

21 | Tlepecekarommuecs OKPYKHOCTH.

22 | OxpyxHOCTH, CBS3aHHBIC C TPEYrOJIbHUKOM 17|
YEeTHIPEXYTOJIbHUKOM.

23 | IlpomopiuoHanbHbiE OTPE3KM B  OKPYXKHOCTU.  YTUIBI,
CBSI3aHHBIE C OKPY>KHOCTHIO

24 | Pemenue TeCTOBBIX 3aaHUI

Crepeomerpus (10 yacos)

25 | OCHOBHbIE MPUHUUIIBI TOCTPOEHUS CTEPEOMETPUUECKHUX
uryp

26 | OCHOBHbBIE MPUHIUIIBI TMOCTPOEHUS CTEPEOMETPUUYECKUX
puryp

27 | VYrom Mexay MNpsSMBIMH, MEXIY MPSMOM U IUIOCKOCTBIO,
MEXITY JBYMS TIIOCKOCTSIMH

28 | PaccrosHHE OT TOYKH JI0 TIPSIMOi

29 | PaccrosiHME OT TOYKM N0 TIJIOCKOCTH. PaccrosiHue Mexmyl|
BYMST TIPSIMBIMH

30 | MHororpaHHuKH

31 | Tena BpamieHus




32 | BnucanHbIe U ONMCaHHbBIE QUTYPHI B IPOCTPAHCTBE

33 | Pemienne TeCTOBBIX 3aJaHUA

34 | HWrorosoe 3aHsATHE
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