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«IIpukiagHpie BOIPOCH MATEMATUKH»

10-11 xnaccer (0a30BbIif) YPOBEHB

Cpok peanuzanuu 2 roga



Ha wusyuenmne »snektuBHoro kypca <«IIPMKJIAJIHBIE BOIIPOCbl MATEMATHUKN»
cpemHero obmiero oopa3oBanusi B yueOHOM miaHe oTBoautcs 34 ydaca B 10 xiacce, 34 gaca B 11
KJ1acce .

Bcero 3a kypc cpennero obuiero oopasoBanus 68 4acos.

IInanupyemMble pe3yJbTaThbl 0CBOECHHS 3JIEKTHBHOIO Kypca
«IIpukjiaiHbIe BONPOCHI MATEMATHKH

BbinycKHUK y3HAeT U HAYYUTCS:
YpaBHeHNs U HEPABEHCTBA

—  Pemrats nuHelinbIe periath orapudmudeckre ypaBHeHus Buaa loga (bx + ¢) =d u
npocreiine HepaBeHcTBa Braal0gax<d;

- pemarh nmoka3aTelbHble YpaBHEHHUS,
Buja a”*°= d (rme d MOXKHO TIPEICTABUTH B BUJIE CTETICHH COCHOBAHHEM @) M MPOCTEIIHe
HepaBeHCTBa Bua a*<d (rme d MOKHO TIPEJCTaBUTh B BHJIE
CTEIICHU C OCHOBAHUEM a);.

—  TPUBOAWTH HECKOJIBKO MPUMEPOB KOPHEW MPOCTEHIIETO TPUTOHOMETPUIECKOTO
ypaBHEeHHsI BUa: SINX = @, COSX = a, tgx = a,ctgx = a, rie a — TabaryHOe 3HAYCHHE
COOTBETCTBYIOIICH TPUTOHOMETPHUYECKOU (PYHKITUH.

B noeceonesnotui sxcusnu u npu uzyuenuu opyaux npeomMemos:

—  COCTaBJIATH M pPelIaTh YPABHCHHS U CUCTEMbI YPaBHEHUH NIPU PEIICHUU HECIIOKHBIX

—  TPaKTUYECKHX 33]ad.

TexcToBBIE 3a7aUH

—  Pematp HecoXHBIE TEKCTOBBIE 337]a4l Pa3HBIX TUIIOB;

—  aHAJTU3UPOBaTh YCIOBHE 3aauM, IPU HEOOXOIUMOCTH CTPOUTD JIJISl €€ PEIICHUS
MaTeMaTHYECKYFOMO/ICIb;

—  TIOHHMMATbh U UCIIOJIB30BATh IS pEIICHHs 3aJaui HH()OpMAIIHIO,

NPE/ICTaBJICHHYIO B BUICTEKCTOBOW M CHMBOJILHOM 3aIMCH, CXEM, TaOJIHII,

Irarpamm, rpaukoB, pUCYHKOB;

—  JeWCTBOBATH MO aJITOPUTMY, COJIEPIKAILIEMYCsl B YCIIOBUH 331a4H;

—  HUCIOJIb30BaTh JIOTHYECKUE PACCYKICHUS ITPU PELICHUH 3a/1a4H;

—  paboTaTh C U30BITOYHBIMU YCIOBHUSIMH, BbIOMpas U3 Bcell NH(OPMAalIUY, JaHHBIE,
HE00XO0/IMMbIE IISPELICHUs 3a1a4H;

—  OCYILIECTBJISITh HECIOXKHBIN NepeOop BO3MOXKHBIX PEIIEHUH, BBIOUpPas U3 HUX
ONTUMAJIEHOE TIOKPUTEPHSM, CHOPMYTUPOBAHHBIM B YCIIOBHU;

—  aHATU3UPOBATh U UHTEPIPETHPOBATH MOTYICHHBIC PEIICHUS B KOHTEKCTE
YCIIOBHS 33J]auu,BBIOMPATh peIlIeH!s], HE POTUBOpEYaIle KOHTEKCTY;

—  pemiaTth 3a7aydl Ha pacdeT CTOMMOCTH MOKYTIOK, YCIIYT, TIO€3/10K U T.IT.;

—  pemIaTh HECJIOXHbBIE 337]a4, CB3aHHBIE C JJOJEBBIM Y4aCTHEM BO
BJIaJICHUH (PUPMOM, IPEATIPUATHEM, HEABHIKUMOCTBHIO;

—  pemiark 3aJjaud Ha MPOCTHIC MPOIEHTHI (CUCTEMbI CKHIOK, KOMHCCHH) U Ha
BBIYHUCIICHHE CIIOKHBIXITPOIICHTOB B Pa3IMYHBIX CXeMaX BKIIAJOB, KPEIUTOB H UTIOTEK;

—  pemath NpakTUYECKHE 337a4M, TPeOYIOIIHEe UCTIONb30BAHUS OTPULIATEIbHBIX YHCEN: Ha
oTIpeNieNieHre TeMIIepaTyphl, Ha OnpeesieHIe OJI0KEeHNsT Ha BpeMEHHOW OCH (10 HamIei Spbl
U TI0CJIe), Ha/IBUKEHHE JIEHEXKHBIX CPEAICTB (MPUX0]1/pacxo1), Ha ONpeieeHne
[JTyOUHBI/BBICOTHI U T.I1.;

—  WCTIOJB30BaTh MOHATHE MaclITada [t HaXOXKICHHs PACCTOSTHUN ¥ UTWH Ha
KapTax, MIIaHaXMECTHOCTH, TUTaHaX MTOMEIICHUH, BEIKPOIKax, pu padoTe Ha
KOMITHIOTEPE U T.II.

B noeceonesnoii scuznu u npu uzyyeHuu opyeux npeomemos:

—  pemIaTh HECIOXKHBIE MPAKTHUECKUE 3a/1a91, BOSHUKAIOIINE B CHTYaIlUsIX TOBCETHEBHOM
JKU3HU.

I'eomerpus. Crepeomerpus.

—  OmnepupoBaTh Ha 6a30BOM ypOBHE MOHSATHUSAMH: TOUYKA, PsMasi, INIOCKOCTh B
POCTPAHCTBE,TAPAIICITFHOCTD M MEPIIEHAUKYISIPHOCTD MPSIMBIX U TIOCKOCTEH;



— pacrno3HaBaTh OCHOBHBIE BUbl MHOTOTPAHHHUKOB (IIpU3Ma, MHpaMua,
MIPSIMOYTOJIbHBIATIApAJIICIICIIUTIE T, KYO);
—  u300paxarh u3ydaembie GUTYPHI OT PYKU U C TPUMEHEHUEM MIPOCTHIX YePTEIKHBIX
WHCTPYMEHTOB;
— JeNaTh (BBIHOCHBIE) MJIOCKHUE YEPTEKH U3 PUCYHKOB IPOCTHIX O0BEMHBIX (DUTYpP: BUJ
CBEpXY,COOKY, CHU3Y;
— M3BJIEKATh NH(POPMAITUIO O IPOCTPAHCTBEHHBIX T€OMETPUICCKIX (DUTYpax,
NPE/CTaBICHHYIO HAUePTEKaX U PUCYHKAX;
—  TpUMEHSTH Teopemy [Iudaropa nmpu BEIYUCICHUH AJIEMEHTOB CTEPEOMETPHUIESCKHIX
uryp;
— HaXOJUTh 0OBEMBI U TUIOIIATU TIOBEPXHOCTEH MPOCTEHIIIMX MHOTOTPAHHUKOB C
npuMeHeHHEeMGOopMYy.T;
—  pacro3HaBaTh OCHOBHBIC BHUJIBI TEJ BpalieHus (KOHYC, MIJIUHAP, chepa U map);
- HAXOJUTh OOBEMBI U ILIONIAIU TIOBEPXHOCTEH MPOCTEUIIIMX MHOTOTPAHHUKOB H TEIl
BpaIlleHUs] CIPUMEHEHUEM (OPMYIL.
B nosceonesnoil srcuznu u npu uzyyeHuu opyeux npeomemos:

— COOTHOCHTB aOCTPAKTHBIE TEOMETPHUECKUE MOHATUS U (PAKTHI C PeaTbHBIMH
KU3HEHHBIMHUOOBEKTAMH U CUTYaIUSIMU;

— MCIIOJIH30BATh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPUIECKUX (QUTYD JUIS PEIICHHS
TUIOBBIX 33Ja4NPAKTUYECKOTO COICPKAHUS;

— COOTHOCHUTB TIOIIAIU TIOBEPXHOCTEH Te OJAMHAKOBOM (POPMBI Pa3IMUHOTO pa3Mepa;
— COOTHOCUTBH 00BEMBI COCYIOB OJIMHAKOBOI (JOPMBI PA3IUYHOTO pa3Mepa;

— OLIEHUBATh (HOPMY MPABUILHOTO MHOTOIPAaHHHKA MIOCIIE CIHIIOB, CPE30B U T.I1.
(ompenensIThKOJINYECTBO BEPILIKH, peOep U IpaHeil MOTyYeHHBIX MHOTOIPAaHHUKOB)

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE
— OHepI/IpOBaTL IMOHATHUAMHN JCKAPTOBBI KOOPAWHATHEI B IIPOCTPAHCTBC, BEKTOP, MOAYJIb
BEKTOpA, PAaBEHCTBO BEKTOPOB, KOOPAHMHATBHI BEKTOpA, YrOJI MEXIY BEKTOPAMH, CKAJIIPHOE
IPOM3BEACHUEBEKTOPOB, KOJUTMHEAPHBIC BEKTOPBI;
—  HaXOJUTh PACCTOSHHE MEXKIY JBYMS TOUYKaMHU, CYMMY BEKTOPOB U TIPOHU3BEICHHEC
BEKTOPa HAYKCIIO, YTOJ MEX/y BEKTOpPAMH, CKaJIIPHOE TIPOU3BEICHHUE, PACKIIA/IBIBATh
BEKTOP T10 JIBYM HEKOJJTMHEAPHBIM BEKTOPaM;
—  3aJaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKapTOBOM CHCTEME KOOP/IUHAT;
—  pemiath NpOCTEUIINE 3a7a4l BBEICHHEM BEKTOPHOTO Oa3uca.



Conep:xanue y4e0HOI0 3JIEKTUBHOI0 Kypca

«le/IKJ]aIlHLIe BOIIPOCHI MATEMATUKHN)»
Monayab «YpaBHenusi. Ilpukiiagnbie 3agaum»
VpaBHeHuss B LENbIX  4yuciaaxX. PaBHOCHIBHOCTH — ypaBHEHUH.  YpaBHEHUs  BHUAA
P(x)-Q(x)=0.YpaBHeHUS BBICHIMX CTEIICHEH.
Hcnonp3oBanue cBOMCTB (yHKUMH JUIsl pelIeHUs ypaBHEHUH. PasnmuuHble METOIBI peIieHus
CUCTEM YPaBHEHHUH.
Omnpenenenue napamerpa. Pemenue ypaBHeHM, coepKaliux napaMerpsl. Pemienne cucrem
YPaBHEHHUH ¢ nlapaMeTpaMu. MeTo pallnoHaIN3aluy P PEIICHUN YPABHEHUM.
Mopnyas «HepaBeHcTBa»
JlokazaTenbcTBO HEpaBeHCTB. PasnuuHble METOABI PEIIECHUS HEPABEHCTB. AJITOPUTM pPELICHUS
HEPAaBEHCTB C IIEPEMEHHOM IO 3HAKOM MOXyJsd. Pa3inuuHble MeTOAbl pPELIEHHS CHCTEM
HepaBeHCTB. (CHCTEMBl HEPAaBEHCTB, COACPXKALIMX IEPEMEHHYIO 1107, 3HAaKOM  MOJXYJIS.
O000111eHHBIH METOA MHTEPBAJIOB IIPH PEIICHUH HEPABEHCTB.
Moayab «TekcToBbBIE 3a1a491)
ITpakTKO-OpUEHTUPOBAHHBIE 33/1a41. 3a/1a41 HA IPOLIEHTBHI.
3anayy Ha JBWJKEHUE. 3aJla4M HA JBMJKEHUE IO peKe. 3aJauu Ha JBUIKCHHUE IO OKPYKHOCTH.
3a/iauM Ha OIpe/IeTICHUE CPEIHEN CKOPOCTH JBUKEHUS. 3a/1a4yll Ha COBMECTHYIO paboTy. 3aaauu
Ha CMECH U CIIaBbl. 3a7jauu Ha pa30aBieHHE.
[Ipocrefimme 3amaun ¢ ¢uzudeckuMu (opmynamu. 3anadu ¢ (GU3NIECKUM COJACPIKaHUEM,
CBOJALLIMECS K PELIECHUIO JINHEHHBIX U KBaPATHBIX YPABHEHUI U HEPABEHCTB.
HaxoxxeHre HauMeHbLIEeTo 10CTaTOYHOT0 M HauOOJIBIIEr0 BO3MOKHOIO KOJIMYECTBA.
[TpuknanHele 3a1a4d SJKOHOMUYECKOTO COJEPIKAaHUsS, IPUBOSAIINE K CTEIIEHHBIM YPAaBHEHUSAM U
HEpaBEHCTBaM. 3aJaud Ha TNPUMEHEHUE CBOICTB apHU(METHUYECKOH TNpPOTrpecCHH, CBOMCTB
reoMeTPUYECKOM Iporpeccuu, 0ECKOHEYHO YObIBaIOIIEH TeOMETPUUYECKON IPOrpecCuu.
Moayab «Tpuronomerpusn
ITpocrelimume TpuroHoMeTpudeckue ypasHeHus. [Ipuxiiagnble 3aqaun, CBOASIIUECS K PEIICHUIO
MPOCTEUIINX TPUTOHOMETPUYECKUX  YpaBHEHMM ©  HepaBeHCTB. (OOnacTb  3HA4YCHUI
TPUTOHOMETPUYECKUX (PYHKIIHIH.
Pemienne TpUTOHOMETPUYECKUX YPAaBHEHMH, HEPABEHCTB M MX CHUCTEM, COJEpKaIIuX
NIEPEMEHHYIO T10]] 3HAKOM MOJYJIS.

Pemenue 6omee C10AKHBIX TPUTOHOMETPUUECKUX YPABHEHHUM U UX CHCTEM, C IPUMEHEHUEM
HECTaHJapTHBIXMETOA0B .Jcnons30Banune OCHOBHBIX CBONCTB
TPUTOHOMETPUYECKUX ¢yHKIMH 3a1auax napamerpaMu. T puroHomMeTpuieckue
YpaBHEHUs, CUCTEMBI YPABHEHUH, COAECPIKALIUE ITapaMETP.

Mopnyasb «ILli1anumerpus»

MHuoroyroiabHUKUA. OKpY>KHOCTb. YTJIbI B OKPY)KHOCTH. BricaHHas U onucaHHasi OKPY>KHOCTH.
[Tnomaaumnockux ¢uryp. [IpaBuibHbIE MHOTOYTOJIBHUKH. 3a/ladyd Ha BBIUMCIIEHUE IUIOLIAAN
¢burypsl, 3aJaHHOM Ha KOOpPJMHATHOM IJIOCKOCTH WM KieTdyaTod Oymare. llemouncnennas
pemerka. @opmyna IIuka. OprorpeyronsHuk. Mennana. Cporictsa . [Inanumerpruyeckue 3aaun
MTOBBIIIEHHON CJIIOKHOCTH.

Bekropel. CkalisipHOE NPOM3BENEHHE BEKTOPOB. MeTton

KOOpJUHAT.

Monayab «Ctepeomerpusi»

IIpsiMBIE U INTIOCKOCTH B IIPOCTPAHCTBE. YTOJ MEKY CKPELIUBAIOIIUMUCS NPAMBIMU. Y TOJI MEXKIY
IIPSIMOM UILTOCKOCTBIO, YTOJI MEXY IUIOCKOCTAMHU. PaccTosiHue B IPOCTPAaHCTBE.
MHororpaHHUKH U uX cBoicTBa. Ilnomanu noBepxHoctu U 00beMbl Tel. COOTHOIIEHHE MEXTY
o0bemMamMunonoOHbIx Ten. Bektopbl. CkansipHoe mpoHu3BeIeHHEe, Yrol MeXAy BekTopaMu.MeTon
KOOPJMHAT B IIPOCTpaHCTBE. PaccTosHMe OT TOYKM 10 IIOCKOCTH. PaccrosHume wmexny
CKPELIMBAOIMMMHUCS IPSIMBIMU YTOJI MEXY IPSIMBIMH. YTOJI MEXKIY NMPSAMON U IIIOCKOCTBIO.

4



TemaTH4yeckoe IJIAHHPOBaHNE, B TOM YHCJIe ¢ y4eTOM pado4eil mporpaMMbl BOCITUTAHHS C

YKazaHueM KoJIn41eCTBa 4aCcoB, OTBOAUMBIX HA OCBOCHME KaKJA0# TeMbl

10 xnace
Ne ni/m | Tema Monyab «IIK0JIBHBIH YPOK» Koua-Bo
4acoB
1 Mogyns «I'eomeTpusi» VYuyactue Bo Beepocceuniickoit 10
OJINMIINA/I€ IIKOJBbHUKOB U
2 Monyns «IIpuknaaHpie 3a1adm ONIMMITHAT 06PA30BATEBHOT 9
3  [Monaynp «CtepeomMeTpus» m1aTGopmsl Y4H.py 15
Hens ipodeccrnoHanbHO-
TEXHUYECKOTO 00pa30BaHMUsI.
VYyacTue B KOHKYpe IpOEKTHO-
HCCIIEA0BATEIbCKON
nesrenabHocTH «lllar B
Oynymiee!» pa3HOTO YPOBHS.
Hroro 34
11 kacc
Nen/m | Tema Monyab «IIIKOJIBHBIH YPOK» Koua-Bo
4acoB
1 Mopyne « YpaBHEHUS. VYyactue Bo Beepoccuniickoit 11
HepaBenctBa , cucrembl OJIMMITHAJIEC IIKOJIBHUKOB U
HEPaBEHCTB) OJIMMITHA]] 00pa30BaTeIbHON
2 Mopnyns «Tpuronomerpusi. mw1atGopmsl Yuu.py 11
IInanumerpus » Jenn npodeccrnonanbHO-
3 Mopaynb « TekcToBbI€ 3a1a4U » TEXHUYECKOrO 00pa3oBaHusl. 12
VYyactue B KOHKYpe IPOEKTHO-
HCCIIEN0BATENBCKON
nestenbHOCTH «Illar B
Oynmyiee!» pa3HOTO YpOBHS
Hroro 34
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