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|. lTosicHUTEJIBbHAS 3ANIUCKA

[Tporpamma cocraBiieHa B COOTBETCTBHHU ¢ TpeOoBaHusAMHU DenepanbHOTro rocy1apCTBEHHOTO
00pa30BaTeNBLHOTO CTAHAPTA BTOPOTO MOKOJICHHSI OCHOBHOTO 00IIIET0 00pa30BaHUS U C YIETOM
MIPUMEPHO# TPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus 10 MareMaTnke u odecriedeHa Y MK s
5-9 knaccoB Mep3msik A.T'., [Tononckuit B.b., Axup M.C.

MaremaTHKa SBISETCS OJHUM U3 OCHOBHBIX, CHCTEMOOOPa3yIOUINX MPEAMETOB MIKOIHHOTO
oOpa3zoBaHus. Takoe MECTO MaTeMaTMKH CpeId ILIKOJIBHBIX NpPEAMETOB OOYyCIOBIMBAeT U e
0coOyI0 pOJb C TOYKM 3PEHUST BCECTOPOHHETO PAa3BUTHA JIMYHOCTH yuamumxcs. [Ipu sTom
KOTHUTHBHAsI COCTaBJAIOIIAs JAaHHOIO Kypca II03BOJISIET OOecHeuuTbh Kak TpeOyemblil
TOCYJapCTBEHHBIM CTaHAAPTOM HEOOXOAWMBIA ypPOBEHb MAaTEMAaTUYECKOH MOJATrOTOBKH, TaK M
HOBBIIIEHHBIN YPOBEHb, ABJISIOIIMNACS JOCTATOYHBIM JUIsl YTIIYOJIEHHOTO U3yUEHHs IIPeIMETa.

Bmecte ¢ Tem oueBMIIHO, YTO MOJIOKEHHE C OOydeHueMm mnpeamery «Martemarukay B
OCHOBHOH 1IKOJIE TpeOyeT K cebe caMoro cepbE3HOro BHUMAHUSA. AHAIN3 COCTOSTHUS ITPETIO1aBaHuUs
CBHJIETEIICTBYET, YTO IIKOJAa HE TOJHOCTBhIO o0ecredynBaeT (PyHKIHMOHAIBHYIO TPaMOTHOCTb
y4aIuxcsl.

B ocHoBy HacToswIell mporpaMmbl MOJIOKEHbI ME€JarOrMuYecKue U JAUJAKTUYECKUE MPUHLUIIBI
BapUaTUBHOI'O PA3BUBAIOLIET0 OOpa30BaHMs, H3JI0KEHHbIE B KOHLENIUH 00pa30BaTelbHON
nporpaMMmsl «llepcriekTHBHAs MIKOJIa», 1 COBPEMEHHBIE TUIAKTUKO-TICUXOJIOTUYECKUE TEHCHINH,
CBsI3aHHBIE C BApUMATUBHBIM Pa3BUBAIOLIUM 0Opa3oBaHueM U TpeboBanusmu OI'OC.

A. JIMYHOCTHO OpHMEHTHPOBAHHbIE NPUHUMIbI: [PUHLIMII AJAaNTUBHOCTH; TNPUHIUI
pa3BUTHSL; IPUHLIUI KOM(OPTHOCTH IIpoLiecca 00yUeHuUsI.

b. KyabTypHo opHeHTHMpOBaHHbIe NPMHUIMIIbI: IPUHLMUI LIEJOCTHOM KapTHHBI MHDAa;
OPUHLUI LEJOCTHOCTH COJAEpKaHUs 00pa3oBaHMsA; MPUHLUMI CHCTEMAaTUYHOCTH; IPUHLIUI
CMBICJIOBOTO OTHOILIEHUSI K MUPY; MPUHLHUII OPUEHTUPOBOYHON (DYHKIIMK 3HAHUI; IPUHLIMII OIIOPbI
Ha KyJbTYpY KaK MUPOBO33PEHHUE U KaK KyJIbTYPHBIN CTEPEOTHIL.

B. /lesiTe IbHOCTHO OPHEHTHPOBAHHBbIC MPUHUMIBI: IPUHIMUI OOYy4YEHHUS AESTEIbHOCTH;
INPUHIUI YIPABISIEMOro Iepexoja OT AEATENbHOCTH B y4eOHOM CHUTyalluM K JEATEIbHOCTH B
KU3HEHHOM CUTYyalluM; IPUHLUI [IEpeXo0/ia OT COBMECTHOM y4eOHO-TI03HABATEIbHOM AESITETbHOCTH
K CaMOCTOSITENIbHON JIeATeNIbHOCTH yualllerocs (3oHa Onukaiiero pa3BUTHA); MPUHLKI OMOPHI HAa
MIPOLIECCHI CIIOHTAHHOTO Pa3BUTHUS; IPUHIMIT (POPMHUPOBAHUS NOTPEOHOCTH B TBOPUECTBE U YMEHUI
TBOPYECTBA.

MaremaTtrueckoe 00pa3oBaHUeE SBISETCS 0053aTe€IbHON U HEOTHEMIIEMOM YacThIO OOIIETO
00pa3oBaHMs Ha BCEX CTYIMEHSAX LIKOJbl. OOydueHre MaTeMaTHKe B OCHOBHOM LIIKOJIE HAIIPABICHO
Ha JJOCTHXKEHUE CIEAYIOMUX yenel.

1) 6 nanpasnenuu IUYHOCMHO20 PA3GUMUSL:

e ®dopMupoBaHHWE TMPEACTABICHUH O MaTEeMaTHKE KaK 4YacTH OOIIeYeIIOBEYCCKOM
KYJIBTYpPBI, O 3HAYUMOCTH MaTEMaTHUK{ B PAa3BUTHH ITUBWIM3AINHA U COBPEMEHHOTO
00111eCTBA;

e Pa3BuTHE TOTMYECKOTO M KPUTHUUYECKOTO MBIIIJICHHS, KYIbTYPhl peUH, CIIOCOOHOCTH
K YMCTBEHHOMY KCIIEPUMEHTY;

e @dopMHpOBaHWE HWHTEIUICKTYAIPHOW YECTHOCTH W OOBEKTHBHOCTH, CIIOCOOHOCTH K
HpeOI[OJ'IeHI/IIO MBICIIUTCIIbHBIX CTepeOTI/IHOB, BBITCKAKOIIIUX U3 O6I)I)I€HHOFO OIIbITA,

e Bocnuranue KauecTB ITUYHOCTH, OOECHEYMBAIOIIUX COIHAIBHYI0 MOOMIBHOCTD,
CIIOCOOHOCTh MPUHUMATh CAMOCTOSATEIIbHBIC PEIICHUS;

L] qDOpMHpOBaHI/Ie Ka4yeCTB MBIIIJICHHS, HGO6XOI[I/IMBIX I aganTainuu B COBpeMeHHOM
nH(pOpPMaAITMOHHOM OOIIECTRE;

L] Pa3BI/ITI/IC I/IHTepeca K MaTeMaTI/I‘-ICCKOMy TBOp‘-IeCTBy 148 MAaTEMAaTUYCCKUX
CIIOCOOHOCTEN;



2) 6 MmemanpeOMemHoOM HANPABILEHUU.:

e PasBuTHE MpeaCTaBICHUN O MaTeMaTHKe Kak (OpMe OMUCAHUS U METOJE IMO3HAHUS
JNENUCTBUTENBHOCTH, CO3JJaHUE YCIOBUMN JIJIsl MPUOOPETEHUS IEPBOHAYATILHOTO OIBITA
MaTeMaTUYECKOTO MOJICTTUPOBAHMUS;

e ®dopMupoBaHHE OOIIUX CIOCOOOB MHTEICKTYAIILHON JCSITENLHOCTH, XapaKTePHBIX
JUIl MAaTEMATUKHA WU SIBJISIIOIIUXCS OCHOBOM IO3HABATEIBHOM KYJIbTYPbI, 3HAUUMOMN
JUTSL pa3JIMYHBIX cep YeIOBEUECKOM EeATeTbHOCTH;

3) 6 npeomemnom Hanpasienuu:

e OgnajgeHWe MaTEMaTUYECKUMHM 3HAHUSAMH M YMEHUSIMH, HEOOXOJAMMBIMHU ISt
MPOJIOJDKEHHUST 00pa30BaHUsA, HM3YYCHHS CMEXKHBIX JHUCHUUIUIAH, NPUMECHCHHS B
MMOBCEIHEBHOM JKU3HH;

e (Coznmanue (¢yHAaMEHTa JUIsI MaTeMaTHYeCKOro pas3BUTHS, (GopMUpOBaHUS
MEXaHU3MOB MBIIUICHUS, XapaKTEPHBIX ISl MATEMAaTHYECKOU JIESITEIIbHOCTH.

B opranuzanuy yueOHO-BOCHHMTATEIBHOIO IPOLIECCa BAXKHYIO pOJib UrpatoT 3aaavu. OHU
SBIISTIOTCS U 1IEJIbIO, U CPENICTBOM OOYy4eHHUs. BaKHBIM yCIIOBHEM NPAaBUIBHON OpraHU3alUdU STOTO
nporecca sIBJIseTCsl BHIOOP palMOHAIBHOM CHUCTEMbI METOJOB U IPUEMOB OOYy4YEeHHMs, CrieHUuPUKU
peraeMbIX 00pa30BaTENbHBIX U BOCIIMTATENbHBIX 3a/1a4.

[lenbto m3ydyeHus Kypca mMaTeMaTHKe B 5-6 Kiaccax SIBISIETCS CHUCTEMaTH4ECKOE pa3BUTHE
MIOHATHUS YUCIA, BEIpAOOTKA YMEHHUM BBIIOJIHATH YCTHO U NMHUCbMEHHO apu(METHUECKUE JIEeHCTBUS
HaJ YHCIIAMH, IIEPEBOAMTH IPAKTUYECKUE 3aJa4yd Ha  A3BIK MaTEeMaTUKH, IOArOTOBKA
ydalmuxcss K HM3YyYEHHUIO CHCTEMaTHYeCKMX KypcoB anreOpsl u reomerpuu. Kypc crpoutcs Ha
VMHJYKTUBHOW OCHOBE C IPHUBJICUCHHUEM IEMEHTOB JEAYKTUBHBIX PacCyKIeHUU. B xone n3ydeHus
Kypca ydalluecsi pa3sBHBAlOT HABBIKM BBIYMCICHUM C HAaTypaJIbHbIMM YHUCIAMH, OBJIAJEBAIOT
HaBbIKAMU C OOBIKHOBEHHBIMH U JIECATUYHBIMHU JPOOSIMH, MOJOKUTEIBHBIMU U OTPULIATEIbHBIMU
YHCIaMH, TOTY4aloT MpeCcTaBiIeHne 00 MCIOIb30BaHUM OYKB JUIs 3allUCH BBIPAKEHUH U CBOMCTB
apupMeTHYeCKUX  JeMCTBUH, COCTAaBICHUHM  ypaBHEHHUH, TNPOJODKAIOT  3HAKOMCTBO  C
reOMETPHUECKUMHU MOHATUSAMH, IPHOOPETAIOT HABBIKU TOCTPOSHUS T€OMETPHUECKUX (DUryp.

Ilenbro n3ydeHus Kypca MaTeMaTHKe B 7 - 9 Kjaccax SIBISETCS pa3BUTHE BBIYMCIUTEIBHBIX
YMEHUH J0 YpOBHs, ITO3BOJISIOIIETO YBEPEHHO HMCIIOIB30BaTh UX MPH PEIICHUM 337a4 MATEeMATHKU
U CMEXHBIX IPEIMETOB, YCBOCHHE allllapaTa YpaBHEHWH M HEPABEHCTB KaK OCHOBHOTO CpEJCTBA
MaTEeMaTHYeCKOro MOJEJIMPOBAHUS 3aJad, OCYIIECTBICHHE (YHKIMOHATIBHOW MOJArOTOBKHU
mKoJbHUKOB. Kypc XapakTepusyercsi TMOBBIIIEHHEM TEOPETUYECKOTO YPOBHA OOydeHus,
MIOCTENIEHHbIM YCHUJIMEM POJIM TEOPETUYECKUX O0O00OLEHUH U JIeAYKTUBHBIX 3aKJIIOYEHUH.
[IpuknanHas HaPaBIEHHOCTh PACKPHIBAET BO3MOYKHOCTD M3Yy4aTh U PElIaTh MPAKTUYECKUE 3a0a4u.

[lenbto M3ydeHMsI Kypca reoMeTpuu B 7-9 kjaccax sIBISETCS CUCTEMATHYECKOE H3Y4YEHHE
CBOHCTB TE€OMETpPUYECKMX (UTryp Ha IUIOCKOCTH, (OpMUpOBaHHE IPOCTPAHCTBEHHBIX
Mpe/ICTaBICHUH, pa3BUTHE JIOTHYECKOTO MBIIUIEHHS] U MOATOTOBKA ammapaTa, He0OXOAUMOro s
M3Yy4YEHUs] CMEXKHBIX TUCLHUIUINH U Kypca CTEPEOMETPHUH B CTAPIINX KJIACCAX.

B ocHoBe mocTpoeHHS JAHHOTO Kypca JIeKHT HJesd TyMaHHU3aluu OO0y4deHws,
COOTBETCTBYIOI[asi COBPEMEHHBIM IPEJCTABICHUSAM O LEIIX LIKOJBHOrO 00pa3oBaHUS U
yzensonas 0codoe BHUMaHKE JINYHOCTH YYEHHKA, €ro HHTepecaM U CIIOCOOHOCTSIM.

[Tpennaraemslii Kypc mo3BOJsIeT 00eCIeuuTh POPMUPOBAHUE KAK npeOMemHblX YMEHUH, TaK
U VHUBEPCANbHbIX YUeOHbIX Oelicmeull UIKOJIbHUKOB, a TaKXe CIOCOOCTBYET JIOCTUKEHUIO
onpeaenéHHbix B0 @I'OC MMYHOCTHBIX pe3ysbTaTOB, KOTOPBIE B TAIbHEUILIEM IIO3BOJIAT YUalUMCS
IPUMEHSATH [TOJIyYCHHbIE 3HAHUSA U YMEHHUS IS PELICHUs Pa3IMYHbIX )KU3HEHHBIX 3ajad.



1. Conep:xxanme yueOHOro npeamera «MareMaTuka

MarTeMaTHKA 5-6 KJ1acchl

Apugpmemuxa
HarypanbHble uncia

Psan  HarypanpHbIx uwMcen. JlecATHuHas 3anuch HATypalbHBIX 4Yucen. OKpyrieHue
HaTypaJbHbIX YHCEI.

Koopaunathslii s1yd.

CpaBHenue HaTypanbHbIX yucen. ClI0KeHHE U BhIYMTAHUE HAaTypalibHBIX uncen. CBoilcTBa
CJIOKEHHSL.

YMHOXEHUE U JIeJIeHUEe HATypaJIbHBIX unces. CBOMCTBA yMHOXEHUs. JleeHrne ¢ OCTaTKOM.
Crenenb uncia ¢ HaTypajibHbIM OKA3aTEIEM.

Henutenu u kpatHble HaTypaidbHOTO yncia. Hanbonpmmit oOmmit genurens. Haumenbiee
obmee kpatHoe. [Ipu3Haku neaumocTy Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.

IIpocTeie u cocTaBHbIE Ynciia. Pa3znokeHre ynucen Ha MPOCThIE MHOKUTEIH.

Pemenne TekcTOBBIX 3374 apu(PMETHUICCKUMHU CITIOCOOAMU.

Jpoou

OObikHOBeHHBIE ApoOu. OcHOBHOE cBOMCTBO napobu. Haxoknenuwe apo6u OT uucia.
Haxoxxnenne uncna mo 3Ha4eHHIo ero apoou. IlpaBuibHbIe 1 HenpaBuWiIbHbIE ApoOu. CMelIanHbIe
qucia.

CpaBHEeHHE OOBIKHOBEHHBIX JApPOOEH M CMEUIaHHBIX 4nces. ApupMETHYECKHE IEHCTBUS C
OOBIKHOBEHHBIMH JPOOSIMHU M CMEIIAHHBIMHU YUCIIAMH.

Hecsatuunbie npobu. CpaBHEHHE U OKpYIJIEHHE JECATUYHBIX IpoOeil. Apudmernueckue
JIeUCTBUS C JeCATUYHBIMM JIpoOsiMu. Ilpukuaxu pesynpTaToB BbluMciIeHMH. IlpeacraBienue
JEeCSITUYHOM J1poOM B BUJE OOBIKHOBEHHON ApoOM U OOBIKHOBEHHOM B BHJIE JAECATUYHOM.
beckoHeuHble nepuoIMYECKHUEe JecATUYHbIe ApoOH. JlecsTuuHoe mpuOIMKeHHe OOBIKHOBEHHON
poowu.

Otnowenue. IIponeHTHOE OTHOLIEHME IBYX uuceln. [leneHne uncia B JaHHOM OTHOLICHHUH.
Macurab.

[Tponopuusa. OcHoBHOe cBoiicTBO mponopuuu. IlpsMas u oOpaTHas MPOMOPLUOHATIBHBIE
3aBHUCHMOCTH.

ITpouenTsl. HaxoxneHne nponeHToB oT uncia. Haxoxaenue dncia 1o ero nporeHTaM.

Pemenne TekcTOBBIX 3a/1a4 apuPMETHUECKUMHU CIIOCOOAMH.

PanuonaJibHbIE YHCJIA

[TonoxxurenbHbIE, OTPULIATENbHBIE YKcaa U 9uciio 0.

[TpoTuBononoxxHeie yncia. Moayib dyncia.

[enbie yucna. Panrionansbable yncna. CpaBHEHHE pallMOHAIBHBIX Ynced. ApudmeTnyeckue
JEMCTBUS C pallMOHAIbHBIMU UnciaaMy. CBONWCTBA CIOXKEHUS U YMHOXKEHUS palllOHAIBHBIX YHCEI.

Koopnnnarnas npsamas. KoopaunaTHas iiocKoCTb.

Beaununnbl. 3aBHCHMOCTH MEKAY BEJINYMHAMHU

EnuHuIbB! IUHBL, TUTOMaaH, 00beMa, MacChl, BpEMEHH, CKOPOCTH.
[Tpumepsl 3aBUCHMOCTEN Mexy BenuuuHamu. [IpencraBieHue 3aBHCHUMOCTEH B BHJE
dbopmyi. Berancienus no popmynam.

YQucnoevie u OykeenHHbvle 8blpaxceHus. YpaeHeHus



UYucrioBble BhIpAXKEHUSL. 3HAUYEHUE YUCITOBOTO BhIpaxeHus. [lopsnok n1ecTBUI B YMCIOBBIX
BbIpakeHUsIX. bykBeHHble BbIpakeHUs. Packpeite ckoOok. [lonoOHble craraemble, IpUBEIECHUE
MOI00HBIX ciaraeMbix. opmyibL.

VYpaBuenusa. Kopenb ypaBHeHusi. OCHOBHBIE CBOMCTBA ypaBHEHUM. PerieHue TEKCTOBBIX
3a/1a4 C IIOMOLIBIO YPABHEHUN.

Dnemenmovt cmamucmuxku, gepoamuocmu. Komounamopnwvie 3ad0auu
[IpencraBienue JaHHBIX B BUJIE€ TAOJIUI], KPYTOBBIX U CTOJI0YATHIX TUarpamm, rpaduxos.
Cpennee apudmernueckoe. CpeaHee 3HAUCHNUE BETMUNHBL.
Cny4daitHoe coObiTHe. J|oCTOBEpHOE M HEBO3MOXKHOE COOBITHS. BeposTHOCTH CirydaitHOro
coObITHs. Perienre KOMOMHATOPHBIX 3a/1a4.

I'eomempuueckue puzypovi. Hzmepenusa zeomempuueckux 6eiludun

Otpesok. Iloctpoenne otpeska. lnuHa oTpeska, JoMaHoW. M3mepeHue IJIMHBI OTpE3Ka,
IIOCTPOEHHE OTPE3KA 3aAaHHON JUIMHBL. [lepumerp mHOroyrossauka. Ilnockocts. [Ipsamas. Jlyy.

VYron. Bunsl yrinos. I'pagycHas mepa yria. M3amepenue U nocTpoeHHE YIiIOB € ITOMOLIbIO
TpaHCIOPTUpA.

[Tpsamoyronbauk. KBanpar. TpeyronasHuk. Bunbl TpeyroiabHMKoB. OKpYKHOCTb M KpYT.
JlnnHa okpyxHOCTH. YHCIIO T

PaBenctBo ¢uryp. [lonstue u coiicta miomaau. Ilnomans npsMoyroasHIKa U KBaparta.
[Tnomans kpyra. Ock CHMMETPUU (PUTYPHI.

Harnsinnele  npeicTaBieHHs O MPOCTPAHCTBEHHBIX — GUrypax:  HIPSMOYTOJIbHBIH
napajuienenunesn, kKyo, mNupamuaa, UWIMHIAP, KOHYC, wiap, cdepa. Ilpumepsl pa3BepTox
MHOTI'OIPaHHHUKOB, LWIMHApa, KoHyca. Ilonsatue u cBoiictBa ob6bema. OO0bEM MPSIMOYTOJIHHOIO
napajuiesenumnesna u Kyoa.

B3aumHoe pacnonoxenue nByx npsambix. IleprnenaukynspHsle npsmele. [lapamnenbHble
MpsIMBIE.

OceBas U LIEHTpaJIbHAsE CUMMETPHH.

Mamemamuka 6 ucmopuuecKkom paseumuu

Pumckast cuctema cuucnenus. [lo3unmonnsie cuctemsl cuucnenus. O6o3Hadenue mudp B
Hpesneit Pycu. Crapunnbie Mephl JUIMHBL. BBeneHne MeTpa Kak eIuHHIBI JJIMHBL. MeTpuyeckas
cucrema mep B Poccun, B EBpone. Uctopust popmupoBanusi MaTeMaTH4eCKUX CUMBOJIOB. J{pobu B
Basunone, Erunte, Pume, na Pycu. OTkpbiTHE NecATUUHBIX Ipo0eid. Mup mpocThix Yucen. 30J10Toe
ceuenue. Yucno Hynb. [losgBraeHrne oTpuaTebHbIX YUCETL.

Auredpa 7-9 kiaccsl

Auredpanyeckune BbIPaKeHHUs

Bripaxkxenne ¢ mnepeMeHHbIMH. 3HAYEHUE BBIPAKEHUS C MEpPeMEHHbIMHU. JlomycThmble
3HAQYCHHE TEPEeMEHHBIX. ToxaecTBO. ToXIeCTBEHHbIE TPeoOpa3oBaHUs  AITreOpandecKux
BbIpaK€HH. J[0Ka3aTeNnbCTBO TOKIECTB.

Crenenb ¢ HaTypajJbHbIM MoOKa3zareneM U €€ cBouMcTBa. OpHouneHbl. OgHOUYNIEH
cTtaHzaptHoro Buaa. CteneHb ogHowieHa. MHorouneHsl. MHOrowieH cranaapTHoro Bujaa. CTeneHb
MHOrowieHa. CJOK€HHE, BBIYUTAHUE U YMHOXXEHHE MHOTrO4YJIeHOB. POpMyJbl COKpPAIIEHHOTO
YMHOXEHHUS: KBaJApaT CyMMBbI U KBaJpaT Pa3HOCTU JABYX BBIPAKECHUH, MPOU3BEICHUE PA3HOCTH U
CYMMBI JBYX BBIpaXeHHMH. Pa3noxkeHne MHOTOYJICHOB Ha MHOXXUTENU. BrlHeceHue o01ero

MHOXUTENS 32 CKOOKH. MeTroj rpynmupoBKH. Pa3HOCTh KBajpaToB IBYX BhIpaxkeHHU. CymMma u
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pa3HOCTh KYyOOB NBYX BbIpaxkeHuH. KBampaTuwii TpéxuneH. KopeHb KBaapaTHOTro TpEXuicHA.
CaolicTBa KBapaTHOr 0 TpéxuieHa. Pa3ioxkeHne KBapaTHOro TpEXWIEHA HA MHOKUTEIH.

Panmonanbubie BeipaxkeHus. Llensle BbipakeHus. J{poOHble BblpakeHUs. ParpoHanbHas
AnpoOb. OCHOBHOE CBOMCTBO panioHaIbHON apodu. CioxeHne, BBIMUTaHUE, YMHO)KEHUE U JI€JICHNe
pauMoHaNbHBIX JpoOei. Bos3BeneHue paunMoHaIbHOM JApoOM B CTeNEHb. TOXKAECTBEHHbIE
npeoOpa3oBaHus pallMOHAIBHBIX BeIpaXeHUH. CTereHb C LeNbIM MToKa3aTeeM U e€ CBOMCTBA.

KBanpatHele KopHH. ApU(pMETHYECKHi KBaJpaTHBIH KOpPEHb M €ro CBOWCTBA.
ToxnecTBeHHble TPeoOpa30BaHus BBIPAKEHUH, COAEPIKAILMX KBAJAPATHBIE KOPHH.

YpaBHeHus

VpaBHeHne ¢ oxHOM nepeMeHHOM. KopeHb ypaBHeHus. PaBHOCWIBHBIE YypaBHEHUS.
CBolicTBa ypaBHEHUH C OJIHOM NEpEeMEHHOH. YpaBHEHUE KaK MaTeMaTH4ecKas MOJEIb pealbHOMI
CUTYalUH.

JIuneiinoe ypaBHenue. KBagparHoe ypaBHeHnue. @opmyna KOpHEH KBaJpaTHOI'O YPaBHEHHS.
Teopema Buera. Panmonanbnuble ypaBHeHus. Pelenne panuoHaIbHBIX YPAaBHEHHUM, CBOJSIIUXCS K
JUHEWHBIM WM K KBaJApaTHbIM YypaBHEHMSAM. PelleHHe TEKCTOBBIX 3aJad € I[OMOUIBIO
palMOHAIbHBIX YPABHEHUIA.

VYpaBHeHHE ¢ ABYMS IlepeMeHHbIMU. ['paduk ypaBHEHUs ¢ AByMs epeMeHHbIMU. JIuHeiHoe
ypaBHEHHUE C IByMs IEPEMEHHBIMU U €ro rpaduk.

CucreMbl ypaBHEHUH € JBYMsl NE€pEMEHHBIMH. ['paguueckuili MeTOj peleHUs CHUCTEMbI
YpaBHEHUN C AByMs I[EPEMEHHBIMU. PemieHue CUCTEM ypaBHEHUH METOAOM IIOJACTAHOBKU H
cioxxeHus. CucreMa IByX YpaBHEHMH ¢ JBYMsI IEPEMEHHBIMU KaK MOJEIb PEaJIbHON CUTYalUH.

HepaBencrBa

UucnoBele HepaBeHCTBa U UX cBoicTBa. C0XKEHHE U YMHOXKEHUE YMCIOBBIX HEPaBEHCTB.
OneHuBaHue 3HaueHUs BbIpaxkeHUs. HepaBeHCTBO ¢ ofHOW niepeMeHHOH. PaBHOcHIbHBIE
HepaBeHCTBA. YwucCIIOBbIE NPOMEXKYTKU. JIMHEHHBIE M KBaJgpaTHbIE HEPAaBEHCTBA C OJHOU
nepeMeHHON. CHCTEMBI HEPABEHCTB € OJTHOW ITEPEMEHHOM.

Yuci10Bble MHOKECTBA
MHoxecTBO U ero 31eMeHThl. CriocoOsl 3a7jaHnst MHOKecTB. PaBHble MHOecTBa. [lycToe
MHOkecTBO. [TogmHOXkecTBO. Onepannn Haa MHOKeCTBaMU. MiimocTpaniys COOTHOIEHUN MEXTY
MHOECTBAMH € TOMOIIBIO AuarpaMM Diiepa. MHOecTBa HaTypallbHBIX, LENBIX, PALMOHAIBHBIX

1
grcen. ParronanpHOe yncno Kak ApoOb BUIA —, Tae me Z,n €N, u xak OecKOHEYHas

nepuoanueckas npoOb. [Ipeacrarnenne 00 uppanroHaaILHOM Ynciie. MHOKECTBO JEHCTBUTEIBHBIX
gucen. [IpeacraBienue AeMCTBUTENHHOTO YHCIIa B BUIE OECKOHEYHOW HETIEPUOINICCKOMN
necsTuaHOU 1pobu. CpaBHEHUE AeHCTBUTEIBHBIX uncen. CBs3b Mexy mHOxkecTBamu N, Z, Q,R.

DOyHKIUHA



Yucnoswvie hynkyuu

OYHKIMOHATBHBIE 3aBUCHMOCTH MeXay BenwmunHamu. [lonstre ¢yHkmwmn. DyHKIUS Kak
MaTeMaTHYecKass MOJeNb pealbHOro mpomecca. OO6nacte onpeneneHus M 00NACTh 3HAYCHUS
¢dbyakuun. CrniocoOsl 3amanus Gyaknuu. ['paduk dyakuum. Iloctpoenue rpaduxoB GyHKIUNA C
nomoluipio npeodbpazoBanuit puryp. Hynmu ¢yskiun. [IpoMexyTku 3HAKONMOCTOSHCTBA (DYHKIUU.
[TpomexxyTku Bo3pacTaHust U yObIBaHUS (PYHKITUH.

Jlunetinast QyHKIMs, oOpaTHas MPOMOPLUOHATIBHOCTD, KBaJgpaTHUHAs (QYHKIUS, (QyHKIHSL

y=ﬁ, UX CBOMCTBa U rpauKy.

Yucnosvie nocnedogamenbHocmu

[TonsTHe yncnoBoi nocienoBaTeabHOCTH. KoHeuHble 1 OECKOHEUHbIE
nocienoBarenbHOCTU. CriocoObl 3aJaHus [TOCTIe10BaTeNbHOCTU. ApudMeTndeckas u
reomeTpuueckas nporpeccun. CBOMCTBa WICHOB apu(METHYECKON M TEOMETPUIECKOM MPOTPECCHI.
®opmysbl 001Iero ujaeHa apupMeTHIECKON U reoMeTpudeckoi mporpeccuii. @opmybl CyMMBI N-

MIEPBBIX YJICHOB apu(PMETHUECKOIN U reomeTpuieckoi mporpeccuii. CyMMa 6eCKOHEUHOM

reOMETPUYECKON MPOrPECCUH, Y KOTOPOil Iq | < 1. [IpencraBnenue nepuoandecKon AECATUUHON
IpoOu B BHJIe OOBIKHOBEHHOM JPOOH.

DJieMeHThI NPUKJIATHOH MAaTeMATHKHU

Maremarnueckoe MoznenupoBanue. [IpoueHTHbie pacy€rsl. @opMylia CIOKHBIX TPOLIEHTOB.
[TpubmxEéHHbIe BRIYUCIICHHS. AOCOIOTHAS U OTHOCUTEbHAS MOTrpemHOCTH. OCHOBHBIE MpaBHIIa
koMOuHatopuku. Yactotra M BepoATHOCTH ciy4aiiHoro coObitusi. Kitaccuueckoe ompeneneHue
BeposiTHOCTH. HauanbHble cBeneHust o craructuke. [IpencraBieHue AaHHBIX B BUJIE TaOul,
KPYTOBBIX U CTOJOYATHIX Auarpamm, rpadukoB. CTaTUCTHYECKHE XapaKTEPUCTHKH COBOKYITHOCTH
JAHHBIX: CpeIHEE 3HAYEHHUE, MO/Ia, pa3Max, Me/IhaHa BEIOOPKH.

Auare0pa B MCTOPHYE€CKOM Pa3BUTHH

3apoxieHue aareOoppl, KHATa O BOCCTAHOBIIEHUH U TPOTUBOIIOCTABIEHNH Myxammesia aib —
Xopesmu. Hctopust popmMupoBaHus MaTeMaTHYecKoro sizbika. Kak 3apoauiachk uaes KOOpIMHAT.
OTKpbITHE UppaMOHATBLHOCTU. W3 HCTOpUU BO3ZHUKHOBEHUS (DOPMYIT JIsl pelieHs] ypaBHEHUH 3-i
u 4-it crenenedl. Mcropus pa3Butus noHsTus QyHkuuu. Kak 3aponuiach Teopusi BEpOSTHOCTEH.

Uucna Gubonauyn. 3anaya JI. [Tuzanckoro (PuboHayun) 0 KPOIUKAX.

I'eomerpus 7-9 kinaccsol

IIpocreiimme reomerpuyeckue Gpurypsi

Touka, npsmas. OTpe3ok, nyd. Yrona. Buasl yrioB. CMeXHbIE M BEPTUKAIbHBIE YIJIBI.
Buccekrpuca yria.

Ilepecekaromuecss M mnapaiviesnbHble npsmble. [lepnennukyispHele npsMble. [IpuszHaku
MapaJUIEIbHOCTH MpsAMBIX. CBOWCTBA NMapajUICNIbHBIX NpsMbIX. [lepneHauKynsp M HakIOHHasA K



IPSIMOM.

MHOroyroJibHuKu

Tpeyronbauku. Bumgsl TpeyronbHUKOB. MenuaHa, OMCCEKTpHCa, BBICOTA, CPEIHSS JIMHUS
TpeyroiapHuka. IIpu3Haku paBeHcTBa TpeyrojabHHKOB. CBOMCTBAa M NPU3HAKU PaBHOOEIPEHHOIO
TpeyrojabHuka. CepeluHHBIM NepneHauKyisap orpe3ka. Cymma yIriioB TpeyrosibHUKa. BHemiHue
yriael TpeyroibHuKa. HepaBeHCcTBO TpeyrospHuka. COOTHOLIEHUS MEXAY CTOpPOHAaMH M YIJIaMU
tpeyronpHuka. Teopema [Mudaropa.

[TonoGuble TpeyroapHuku. Ilpu3Haku nomoOus TpeyroibHUKOB. TOYKM IepecedeHus
Me/iaH, OMCCEKTPHC, BBICOT TPEYTrOJbHUKA, CEPEINHHBIX MEPIIEHANKYIISPOB CTOPOH TPEYTOJIbHUKA.
CBOICTBO OHCCEKTpUCH TpeyroibHuKa. Teopema @aneca. MeTpuueckue COOTHOIICHHS B
IPSIMOYTOJIBHOM — TpeyrosibHuKe. CHHYC, KOCHHYC, TaHI€HC, KOTAHI€HC OCTpOro yria
IIPSIMOYTOJIBHOTO TpeyroyibHuKa U yriaoB oT 0 go 180. ®opMyiibl, CBSI3bIBAIOIIME CUHYC, KOCHHYC,
TaHI'€HC, KOTAHI'€HC OJHOI0 MU TOro ke yria. Pemenue TpeyronbHHKoOB. TeopemMa CHHYCOB U
TeopeMa KOCUHYCOB.

UYerbipéxyronpHuku. [lapamnenorpamm. CBolicTBa W NpU3HAKK  [apajljiesiorpamma.
[TpsiMoyronbHUK, poMO, KBaapaT, X CBOMcTBa U Npu3Haku. Tpaneuus. CpeqHss TUHUS Tpareluu U
€€ CBOMCTBA.

MHuoroyronsHuku.  Beimyknasle  MHoroyroapHukd. Cymma  yIVIOB  BBIIYKJIOTO
MHOTrOyrojbHuKa. [IpaBuibHbIE MHOTOYTOJILHUKH.

Oxpy:xHOCTBH 1 KpYr. 'eoMeTpHYecKue mocTrpoeHnst

OKpy’>KHOCTb U Kpyr. DJIEMEHTHI OKPY>KHOCTH U Kpyra. LleHTpajibHble U BIMCAHHBIE YIJIBI.
KacarenbHass K OKpYXHOCTH U €€ CBOICTBa. B3auMHOE pacnosiokeHuEe NPSIMON U OKPYKHOCTH.
OnucanHass M  BIMCAHHAas  OKPYKHOCTH  TpEYrojibHUKAa. BrucaHHble U ONUCaHHbBIE
YeTBIPEXYTOJBHUKH, UX CBOMCTBA U NIPU3HAKK. BriMcaHHbIE M ONMCaHHBIE MHOTOYTOJIbHUKH.

I'eomerpuueckoe mecro Ttouek (I'MT). CepeauHHbII NEepHEHAUKYISApP OTpe3ka U
ouccektpuca yrina kak [MT.

['eomeTpryeckue MOCTPOCHUs LUPKYJIEeM U JuHelkoil. OCHOBHBIE 33aJjaud Ha MOCTPOCHUE:
IIOCTPOCHHE YyIJIa, PABHOTO JaHHOMY, IIOCTPOEHUE CEPEAMHHOIO MEPIEHINKYIApA JAaHHOTO OTpE3-
Ka, IOCTPOEHUE IPsSMOM, MPOXOAAIIEH dYepe3 NaHHYK TOYKY M IEpPHEHIUKYISPHOW JaHHOU
IpsIMOH, oCTpoeHne OMCCEeKTpHUCH! JTaHHOTO yria. [locTpoeHue TpeyroiabHHMKa MO 3a/aHHBIM 3Je-
MeHTaM. Meron I'MT B 3agadax Ha MOCTpOEHHUE.

HN3mepenne reoMeTpu4ecKuX BeJIHYHH

JnuHa otpeska. PaccrosHue mMexay IByMs Toukamu. PaccrossHue OT TOUKM 10 MPSMOI.
PaccrosiHre Mexny napauieIbHbIMUA MPSIMBIMHU.

IIepumeTp MHOTOYTrOJIbHHKA.

JlnnHa okpyXHOCTH. [[n1Ha Tyru OKpy>KHOCTH.

I'panycnas mepa yriia. BennunHa BIUCAHHOTO yIJIa.

[TonsaTus miomaau MHOroyroibHUKa. PaBHOBenukue ¢urypsl. Haxoxnenuwe miomianu
KBajipaTa, NpsIMOYTOJIbHHKA, ITapajljieiorpaMMa, TPEyrojJbHUKa, TParenuu.

[TonsTue momiaau kpyra. [Inomans cekropa. OTHOIIEHHE TUTOMIAEH MOJOOHBIX (DUTYD.

JlekapToBble KOOPANHATHI HA MJIOCKOCTH

@®opmyna pacCTOSHUSA MEXAy JABYMs ToukamHu. KoopauHaTel cepeauHbBl OTpe3Ka.
VYpaBHenue purypsl. YpaBHEHUS OKPYKHOCTU U IPSIMOMN. YTI0BON KO3(PPHUIMEHT MPSIMOH.

BekTops!

[Tonsitue BexkTopa. Monynb (uinHa) BekTopa. PaBHbIe BekTOpbl. KosmHeapHble BEKTOPHI.
Koopaunatsl BekTOpa. ClOXEHHE W BBIUMTAHUE BEKTOPOB. YMHO)KEHHE BEKTOpa Ha YHCIIO.
CkanspHoe nmpousBeieHrne BeKTopoB. KocuHyc yriia Mexay 1ByMsi BEKTOPaMH.

I'eomeTpnyeckne npeodpazoBaHus

[Tonsitue o mpeoOpazoBanuu ¢urypsl. [[Buxenue ¢urypel. Buasl aBmkeHus (urypsi:
napaiesIbHbIA ePeHOC, 0CeBasi CUMMETPHS, IIEHTpajbHasi CUMMETpusi, TOBOPOT. PaBHbIE PUTYpPHI.
I'omorerus. [Togo6ue duryp.



JJ1eMeHTBI JOTHKH

Onpenenenrie. AKCHOMBI U TeopeMbl. J[okazarenbcTBO. [[0Ka3aTenbCTBO OT MPOTHBHOTO.
Teopema, oOpatHas nanHoi. HeoOxonmmoe U JOCTaTOuHOE YCIOBHs. YNOTpPEeOIeHHE JTOTHYECKUX
CBSI30K €Cill..., MO ..., Mmo20d U MOJbKO mo20d.

I'eoMeTpusi B HCTOPUYECKOM PA3BUTHU

N3 wucropum reomerpuu, «Hauvana» EBknupa. Hcropus mnstoro mnoctyinara EBkimaa.
TpuroHomeTpuss — Hayka 00 U3MEPEHUU TPEYrOJIbHUKOB. [locTpoeHHME TPaBHIBHBIX
MHOTOYTOJIbHUKOB. Kak 3apoaunack uaest KoopauHart.

H.N. Jlo6auesckuii. JI. Diinep. @anec. [Tudarop.

[11. Ilmanupyembie pe3yjbTaTbhl 0CBOCHUS Y4€OHOTO
npeamera «MareMaTuka

5-9 kiaccnl
JINYHOCTHBIMH pe3yJbTaTaMU M3y4YeHHs mpenMera «MaremaTuka» (B BHIE CIEAYIOLINX
y4eOHBIX KYypcoB: 5—6 kmacc — «Maremaruka», 7-9 kmacc — «Martemarukay («Anredpa» u

«["eomeTpusi») SBISAIOTCS CIEAYIOIINE KauecTBa:

— HE3aBUCUMOCTb U KPUTUYHOCTH MBILUICHHS;

— BOJIL U HACTOMYMBOCTD B JOCTHKCHHUH LIENIH.

CpencTBOM AOCTUKEHUSI 3TUX PE3YJIbTATOB SIBJIAETCS:

— cucTeMa 3aJJaHui y4eOHUKOB;

— NpeACTaBlieHHas B y4eOHMKaxX B SIBHOM BMJI€ OpraHu3alldsl MaTepuaia 10 MNPUHLUIY
MUHHMMAaKCa;

— HCIOJb30BAHME COBOKYIIHOCTH TEXHOJIOTMM, OpPHUEHTHPOBAHHBIX Ha PAa3BUTHE
CaMOCTOATEIIBHOCTH WM KPUTUYHOCTH MBIIUICHUS: TEXHOJOTUS CUCTEMHO- JEATEIbHOCTHOIO
110/1X0J1a B 00y4eHUH, TEXHOJIOTUS OLIEHUBAHUS.

Memanpeomemnvimu pe3yabTaTaMu U3ydeHUs Kypca «MaremaThkay sBiseTcss popMUpPOBaHUE
YHUBEpCaJIbHBIX yueOHbIX neiictBuil (Y'Y ).

Pezynamuenvie YY/I.

5-6-it knaccot

— CaMOCTOSITETILHO 0OHapycusams U (POPMyIUPOBATh yUeOHYIO MPOOJIEMY, ONPEACNiTh LEb
y4eOHOMU AesITeNbHOCTH, BEIOUPATh TEMY MPOEKTa;

— 6bl0GU2cAMb BEPCUU PEIICHUS TMPOOJEMbI, OCO3HaBaTh (M HMHTEPHPETHPOBATH B CIydae
HE0OXOIMMOCTH) KOHEYHBIN pe3yNabTaT, BRIOMPATh CPEACTBA JOCTHKESHHUS 1IN U3 TIPEIOKECHHBIX,
a TaKXXE€ HCKATh UX CaMOCTOATEIIbLHO,

— cocmagnams (UHIUBUIYaJbHO WM B TPYIIE) IUIAH PEIICHUS MPOOIeMbI (BBITOIHEHUS
MIPOEKTA);

— paboras Mo TUIaHy, ceéepsimb CBOW JCUCTBUS C IIENbI0 U, MPU HEOOXOAUMOCTH, MUCIPABISATH
OLIMOKHU CaMOCTOSITENILHO (B TOM YHCIIE U KOPPEKTHPOBATH ILJIAH);

— B JMAJOre C YUYUTEIEM COBEpUIeHCMB068amb CAMOCTOSTEILHO BbIpAOOTaHHBIE KPUTEPUH
OLICHKH.

7-9-it knaccot

—  CaMOCTOSITETILHO  OOHapydcusamv W opmynuposams TpoOIEMy B  KIACCHOH |
WHIUBUAYAIBHON yU4eOHOH NeITeThHOCTH;

— @bl0BUcamMb BEPCUU pEIIEHUs MPoOJEeMbI, OCO3HABATh KOHEUHBIH pe3yJbTaT, BHIOMpATH
CPEACTBA JOCTUKEHUS LEIU U3 IPEIIOKEHHBIX WM UX UCKATh CAMOCTOATENBHO;

9



— cocmagnams (MHIUBUIYaIbHO WM B TPYIIE) TUIAH PEIICHUS MPOOIEeMbI (BBITOIHEHUS
MIPOCKTA);

— no0bupams K Kaxaou mpodieme (3a1a4e) afeKBaTHYIO € TEOPETUICCKYIO MOJECIh;

— paboTasi 1Mo MPEIUIOKCHHOMY WJIH CaMOCTOSITEIbHO COCTAaBICHHOMY IUIAHY, UCHOIb3068ANb
HapsIy C OCHOBHBIMU U JIOTIOJHUTEIBLHBIC CPEACTBA (CIIpaBOYHAS TUTEPATypa, CIOKHBIC MPUOOPHI,
KOMITBIOTED);

— NJIAHUPOBAMb CBOIO MHINBUIYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO;

— pabomamb TO CAMOCTOSITEIILHO COCTaBJICHHOMY IUIaHYy, CBEpSSCh C HUM M C LEJBIO
JEeSTeIbHOCTH, UCIPABIISAS OIMIMOKU, MCTOJIB3YsI CAMOCTOSATEIBHO MOI00paHHBIC CPEACTBA (B TOM
yucie u MarepHer);

— CBOOOAHO 10.1b306ambcsi BHIPAOOTAHHBIMU KPUTEPHUSIMU OLIGHKA M CAMOOLICHKH, MCXOMIS U3
EJIM ¥ UMEIONIUXCSI KPUTEPUEB, pa3iindasi pe3yibTaT U CIIOCOObI ICHCTBUN;

— B XO/I€ MPEJICTaBIICHUS MIPOEKTA 0a8aAMb OYEHK) €r0 pPe3ylibTaTaM;

— CaMOCTOSITEIILHO 0CO3HA6aAMb TIPUYHHBI CBOETO yCIIeXa HIIM HEYCIeXa W HaXOAUTh CHOCOOBI
BBIXOJIa U3 CUTYaIlMH HEYCIIeXa,;

— ymemb OyeHums CTCNEHb YCICIIHOCTH CBOCH WHIMBUAYAIBHOW 00pa3oBaTEIbHOM
JeSTEILHOCTH,

— 0asams OYeHKY CBOMM JIMYHOCTHBIM Ka4eCTBaM U YepPTaM XapakTepa («KaKoB 51»), ONPEIeNiTh
HAIPABIICHUS CBOCTO PA3BUTHS («KAKUM 51 XOUY CTAThy, «4TO MHE JUISl 3TOTO HAJIO CIIETIaTh).

Cpeocmeom  opmuposanusi  perynatuBHbIX YVY]l  cioyxar TEXHOJIIOTUS  CUCTEMHO-
JeSTeIbHOCTHOTO I0/IXOJa Ha 3Tale M3Y4YEeHUs HOBOTO MaTepuasa M TEXHOJIOTUS OLEHUBAHUS
00pa3oBaTENbHBIX JOCTIKEHHUH (Y4eOHBIX YCIIEXOB).

Ilo3znasamenvnvie YY/I:

5-9-it knaccot

— AHAIU3UPOBAMb, CPABHUBAMD, KIlACCUDuUYUPosams u 0600uams GHaKThl U SBIICHNUS,

— ocywecmensims CpaBHEHUE, CEPUALIMIO M KJIACCU(PUKAIINIO, CAMOCTOSITENILHO BBIOMpast
OCHOBAHUS ¥ KPUTEPUH JUTS YKa3aHHBIX JJOTHYECKUX OIEpalnii; CTPOUTH KJIaCCH(PHUKALINIO TYyTEM
JMXOTOMHMUYECKOTO JeJIeHNs (Ha OCHOBE OTPULIAHUA);

— cmpoums JOTHYECKH 00OCHOBAaHHOE PACCYXJICHUE, BKIIIOYAIOIEE YCTAHOBJICHUE MPUYHMHHO-
CIICZICTBEHHBIX CBA3EH;

— co30a8amp MaTeMaTHYECKUE MOJICIIH;

— COCTaBJISATh TE3UCHI, PA3JINYHbBIE BU/IbI TJIAHOB (IIPOCTHIX, CIOXKHBIX U T.11.). [IpeoGpa3oBriBaTh
MH(}OpPMALIKIO U3 OAHOIO BUJA B Ipyroi (TabauIly B TEKCT, AMarpaMMy U IIp.);

— 8bIYUMBIEAMb BCE YPOBHU TEKCTOBOW MHPOPMALIUH.

— ymembs onpeodensams BO3MOXKHBIE UCTOYHUKNA HEOOXOIUMBIX CBEIACHUH, MPOU3BOIUTH MOUCK
uH(pOpMaINHY, AaHATU3UPOBATH U OLICHUBATh €€ JOCTOBEPHOCTb.

— TOHWMAas TO3WIIMIO0 APYroro 4YeJOBeKa, pasiuuams B €r0 pedr: MHEHHE (TOYKYy 3pEHus),
JI0Ka3aTeNbCTBO (apryMeHThl), (PaKThl; THIIOTE3bl, AKCHOMBI, TEOpUH. 11 3TOr0 CaMOCTOSITEIHHO
WCTIOJB30BaTh pa3IMYHbIE BUABI YTEHUS (W3ydaroliee, MIPOCMOTPOBOE, O3HAKOMHUTEIHHOE,
MIOUCKOBOE), MPUEMBI CITyIIaHUS.

— caMOMy c030aéamb WCTOYHHKH HWH()OPMAIMM PAa3HOTO THNA W JUIS Pa3HBIX ayAuTOPH,
cobuo1aTh HH(GOPMAIIMOHHYIO TUTHEHY U TMpaBUia HHPOPMALMOHHOM O€3011aCHOCTH;

— YyMemb UCNONb308aMb KOMITBIOTEPHBIE U KOMMYHUKAITMOHHBIE TEXHOJIOTUU KaK MHCTPYMEHT
JUI JTOCTHM)KEHUS CBOMX ILesell. YMeThb BBIOMpaTh aJIeKBaTHBIE 3a/lau€ WHCTPYMEHTAaJIbHBIE
MPOrpaMMHO-aIMapaTHBIE CPEJICTBA H CEPBHUCHI.

Cpeocmeom hopmuposanus no3HaBaTeabHbIX Y Y] ciiykaT yueOHBIN MaTepuai U Mpexie BCEro
IIPOAYKTHBHBIC 3a/1aHUs yUeOHHKA.
— Mcnonb30BaHMe MaTeMaTUYECKUX 3HAHUM IS PEILCHUS Pa3JIMYHbIX MATEMaTUYECKUX 3aa4 U
OLICHKH ITOJIyYE€HHBIX PE3YyJIbTaTOB.
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— COBOKYITHOCTh YMEHHH 1O UCTIOIB30BAHUIO JI0KA3aTEIbHON MaTeMaTHYECKON peUn.

— COBOKYMHOCTh YMEHHMH 10 pabore ¢ wHHPOpMANKMEH, B TOM 4YHCIC U C Pa3IMYHBIMHU
MaTeMaTUYECKUMH TEKCTAMM.

— YMeHuss HCHOJb30BaTh MATEMAaTHYECKUE CPEACTBA Uil M3YYEHHMS U OINMCAHMUS pealbHBIX
MPOLECCOB U SIBJICHUIA.

— He3aBucuMOCTh M1 KpUTUYHOCTH MBIIUICHHUS.

— Bouisg 1 HaCTONYMBOCTD B JOCTUKEHUHU LIENIH.

Kommynukamuenwvie YY/I:

5-9-i1 knaccw

— CaMOCTOATEIILHO Op2anu308bl6ams y4eOHOE B3aUMO/JICHCTBHE B TPYIIE (ONMPEAEIiaTh 00IIme
LIEJTH, IOTOBapUBAThCS APYT C IPYroM U T.]1.);

— OTCTauBasi CBOIO TOUKY 3PEHUS, NPUBOOUMb apeyMeHmbl, TOITBEpKIas ux hakramu;

— B JIUCKYCCHUU YMemb 6blOBUHYMb KOHTPAPTYMEHTHI;

— YUUTBCA KPUMUYHO OMHOCUMbCS K CBOEMY MHEHUIO, C JOCTOUHCTBOM NPUZHABAMb
OIMHUOOYHOCTh CBOET0 MHEHHS (€CIIM OHO TaKOBO) U KOPPEKTUPOBATH €T0;

— MOHKMAs TO3UIIUIO IPYTOT0, paziuiams B €ro pedn: MHEHHE (TOUYKY 3peHHs), I0Ka3aTeIbCTBO
(apryMeHTBI), GaKThl, TUTIOTE3bI, AKCHOMBI, TECOPUH;

— yMemb B3TIIAHYTh HAa CUTYALIUIO C MHOM MO3UIUU U 00208apU8amvCsi ¢ TF0ABMHI HHBIX
MMO3UITUH.

Cpeocmeom  popmupoearuss KOMMYHHKATUBHBIX Y VY]l cilyKaT TEXHOJOTHsS MPOOJIEMHOTO
o0OydeHus1, opranu3anus padoThl B MAJBIX IPYIIAX, TAK)KE UCIOJIF30BAHNE HA YPOKAX TEXHOJIOTHUU
JUYHOCTHO- OPUEHTHUPOBAHHOTO U CHCTEMHO- JIESATEIIbHOCTHOIO 00YyUeHUSI.

IIpenmeTHbIMHU pe3yJibTaTaAMH U3yUYeHUS NpeaMeTa «MaTteMaTuKay SIBISIFOTCS CIEAYIOLIe
YMEHHS.

1) pa3BuTHE MNpPEACTABICHUI O MaTeMaTHKE KaK O METOJE IO3HAHUS JCHCTBUTEIHHOCTH,
MO3BOJISIIOIIEM OINUCHIBATH U U3YYaTh PEAJIbHBIE IPOLECCHI U SIBJICHUS;

2) pa3BuTHE yMEHHH paboTaTh ¢ Yy4eOHBIM MaTEeMaTHYECKUM TEKCTOM (aHAJTU3UPOBATh,
W3BJIEKaTh HEOOXOAMMYI0 WH(GOpPMAIMIO), TOYHO W TPAMOTHO BBIPAKAaTh CBOU MBICIH C
MIPUMEHEHUEM MaTeMaTU4YeCKOW TEPMUHOJOTMU U CUMBOJHUKHU, MPOBOJUTH KIacCHU(pUKALUH,
Joru4Yeckrue 000CHOBaHMS, TOKA3aTENbCTBA MATEMAaTHUYECKUX YTBEPKACHUN;

3) pa3BuUTHE TPEICTABICHUI O UYHUCIC W YHCIOBBIX CHCTEMax OT HATypaJbHBIX JIO
JNEHUCTBUTENBHBIX YUCEN; OBJIAJICHUE HABBIKAMHM YCTHBIX, MMCbMEHHBIX, HHCTPYMEHTAIbHBIX
BBIYHCIICHHI,

4) oBnaseHWE CHMBOJIbHBIM SI3BIKOM aiareOpbl, NPHEMaMH BBIMOJHEHUS TOXICCTBEHHBIX
peoOpa3oBaHUl BBIPDAKEHUHM, DPELIEHUS ypaBHEHUH, CHUCTEM YpaBHEHHI, HEpaBEHCTB U
CHUCTeM HEpaBEHCTB; yMEHHS MOJAEIUPOBATh pEalbHBIE CUTyallUd Ha S3bIKE anreOphl,
UCCIIEIOBaTh  IMOCTPOEHHBbIE  MOJIEIM C  HWCIOJB30BaHHMEM  ammapata  anreopsl,
WHTEPIPETUPOBATH MOTYUYEHHBIN pe3yIbTaT;

5) oBnameHue CcHUCTEMON (GYHKIHMOHAIBHBIX MOHATHH, pPAa3BUTHE YMEHHUS HCIOIb30BATh
(GbyHKIIMOHATBHO-TpauuecKre MpeACTaBICHUS ISl PEIleHUs Pa3IUYHBIX MaTeMAaTHYECKUX
3a/1a4, /Ui OMMCAHMsI U aHAJIN3a pealbHbIX 3aBUCUMOCTEN;

6) oBIagCHHWE TEOMETPHYECKHM SI3BIKOM; Pa3BUTHE YMEHHUsS UCIIOJIB30BATH €ro Ul ONHCAHUS
MPEeIMETOB  OKPYKAIOLIEro  MHpa; pa3BUTUE  MPOCTPAHCTBEHHBIX  MPEJCTaBICHUM,
n300pa3UTEIbHBIX YMEHUH, HABBIKOB T€OMETPHUECKUX MOCTPOCHUIA;

7) dbopMupoBaHHE CHCTEMATHYCCKMX 3HAHMHA O IUIOCKHX (UIypaXx W WX CBOWCTBAX,
NpEACTaBICHU O  MOPOCTEHIIMX  MPOCTPAHCTBEHHBIX  TElax; pPa3BUTHE  yYMEHHUH
MOJEIIMPOBAHNS PEAJbHBIX CUTYallMd Ha SI3bIKE T€OMETPHUM, HCCIEIOBAHMS MOCTPOEHHOM
MOJICIM C HCIOJb30BaHMEM T'€OMETPUYECKHX TOHATHM W TeopeM, ammaparta aireopsl,
pelIeHusl TEOMETPUYECKUX U TPAKTUYECKUX 3a]1a4;
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8) oBnameHME MPOCTEHIIMMHU CIIOCOOAMU TPEICTABICHUS M aHAIHM3a CTATHCTHYCCKUX JIaHHBIX;
(hopMUpOBaHUE MPENCTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIbHOM MHPE U O
Pa3NMYHBIX CIOCO0aX HMX HM3YyYCHHs, O MPOCTEHIINX BEPOATHOCTHBIX MOJEISIX; pa3BUTHE
YMEHHH U3BIIEKaTh HHPOPMAIIHIO, TPEJICTABICHHYIO B TabauLax, Ha AuarpaMmax, rpadukax,
ONKCHIBaTh M AHAIM3UPOBATh MACCHUBBI YHCJIOBBIX JAaHHBIX C TOMOIIBIO TOJXOMASALINX
CTAaTHUCTUYECKUX XapaKTEPUCTUK, HCIONb30BaTh I[OHMMAHUE BEPOATHOCTHBIX CBOWCTB
OKPY’KaIOIIUX SIBJICHUN IIPU IPUHATUU PELICHUN;

9) pa3BuTHE yMEHHI PUMEHATh U3YUCHHBIC TIOHATHS, PE3yIbTaThl, METObI IS PELICHUS 3a1a4
MPAaKTUYECKOTO XapakTepa M 3a7ad W3 CMEXHBIX JUCHUIUIMH C HCIOJIb30BAaHHEM IIPH
HE0OXOIMMOCTH CIIPABOYHBIX MaTEPHAIIOB, KOMIIbIOTEPA,

10) mo1b30BaTHCS OLICHKOW U MIPUKUIKOHN MPH NPAKTHYECKUX PacuyéTax;

11) hbopmupoBanre HHPOPMAITHOHHOM U AITOPUTMHUYECKOM KYIbTYPHI;

12) popMupoBaHue MpenCcCTaBICHUsI O KOMIBIOTEPE KaK YHUBEPCAIBHOM YCTPOMCTBE 00pabOTKH
nH(pOpMAaLIUY; Pa3BUTHE OCHOBHBIX HABBIKOB W YMEHHUH HCIIOJIB30BAHHUS KOMIIBIOTEPHBIX
YCTPOWCTB;

13) popMupoBanue TpEACTaBICHUS 00 OCHOBHBIX HM3YY4aeMbIX MOHATHAX: HH(oOpMarus,
IITOPHUTM, MOJIETb - M UX CBOMCTBAX;

14) pa3BuTHe  aATOPUTMHUYECKOTO  MBIIUICHUS, HEOOXOMMUMOTo s  MpOoQhecCHOHATBHOM
JeSITeTPHOCTH B COBPEMEHHOM OOILIECTBE; PAa3BUTHE YMEHUH COCTABHUTH U 3aIIMCATh AJITOPHTM
JUIS  KOHKPETHOTO  HUCHONHUTENsA; (OpMUPOBAHHME 3HAHUW 00  AITOPUTMUYECKUX
KOHCTPYKIHUSAX, JIOTHYECKUX 3HAYCHUSAX M OINEpaLHUsAX; 3HAKOMCTBO C OJHUM U3 S3BIKOB
MPOrpaMMHUPOBAHUS 1 OCHOBHBIMH aITOPUTMUYECKUMH CTPYKTYpaMu - JIMHEHHOM, YCIOBHOMN
¥ IIUKJINYECKOM;

15) popmupoBanne ymeHuH (GOpPMATH3AUK W CTPYKTYPHUPOBAHUS HH(DOPMAILIUH, YMEHHUSI
BBIOMpPATh CIIOCOO TPEACTABJICHUS JAHHBIX B COOTBETCTBHU C IIOCTAaBJICHHOW 3amavel -
TaONULbI, CXeMbl, TrpaQuKd, AUarpaMMmbl, C HCIOJIB30BAHUEM COOTBETCTBYIOIIMX
MIPOTPaMMHBIX CPEACTB 00PaOOTKHU TaHHBIX;

16) popmupoBaHIe HABBIKOB i YMEHUI 0€30MACHOT0 U Ie7ecO00pa3HOro MOBEICHHUs IpH paboTe
C KOMIBIOTEPHBIMH TIporpaMMamMu ¥ B UHTepHeTe, yMeHHs COOJIOJaTh HOPMBI
MH(POPMALMOHHOM 3THKH U TpaBa.

5-i1 kiace

Hcnonvzoéamy Tpu pelleHMM MaTeMaTH4YecKHX 3a/lady, UX OOOCHOBaHMHM M IIPOBEpKE
HAaWJICHHOI'O PEIICHUs 3HAHUE:

- Ha3BaHWM M MOCIIEAOBATEILHOCTH YMCENl B HaTypaibHOM pany B mpeaenax 1 000 000 (c
KaKOI'0 YMCJIa HAYMHAETCS 3TOT Psl, KaKk 00paszyercs Kaxa10€e CIeIYyOLEee YUCIO B ATOM psAY);

- Kak oOpaszyeTcs Kaxjaas cleAyromias cuéTHas eIUHHIIA;

- HA3BAaHM U NIOCIIENOBATENBHOCTD PAa3psAI0B B 3aIMCH YUCIIA;

- HAa3BaHUs U MIOCJIEI0BATEIBHOCTD NIEPBBIX TPEX KIIACCOB;

- CKOJIBKO Pa3psiioB COJEPIKUTCS B KaXKIOM KIIacce;

- COOTHOLIEHUE MEXAY pa3psaaMu;

- CKOJIBKO €JMHMII Ka)KJIOTO KJIacCa COAEPKUTCS B 3aIIMCH YNCIIA,

- KakK yCTpO€Ha MO3ULIMOHHAs JECATUYHAS CUCTEMA CUUCIICHNUS,

- eJMHMIIBI U3MEPEHUs BEIMYUH (JUIMHA, Macca, BpeMs, IJIOLAb), COOTHOLICHUS MEXIY
HUMU;

- JECSITUYHBIX APOOSX U MpaBUiIax ACUCTBUN C HUMH;

- cpasHueamu AECATUUHbBIE IPOOH;

- BbINONHAMb ONEPALUH HaJl JECATUIHBIMU JPOOSIMHU;

- npeobpazoevieams NECATUUHYIO IpOOb B OOBIKHOBEHHYIO U HA000POT;
OKpy2simb LIENbIE YhClia U JeCATUYHbIE Apo0u;
- Haxooums NPUOIKEHHBIC 3HAYCHNS BETMYUH C HEJOCTATKOM U H30BITKOM;
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- 6blNOJIHAMb HpI/IGHI/DKéHHBIG BBIYHUCIICHUS U OLICHKY YHCJIIOBOT'O BBIPAKCHUSA

- (YHKIMOHAJIBHOM CBA3M MEXIYy TpyNIaMH BEIWYMH (LI€HA, KOJWYECTBO, CTOMMOCTD;
CKOPOCTb, BPEMS$l, paCCTOSIHHUE; MPOU3BOIUTEIBHOCTh TPYy1a, BpeMsi paboThl, paboTa).

Buvinonnams yctasle BbrumcieHus (B mpexenax 1000 000) B cimywasix, CBOAMMBIX K
BbiuncieHusM B npezaenax 100, ¥ nmucbMeHHbIE BBIYMCICHHUS B OCTAJIbHBIX CIy4asX; BBIIOJIHATH
MPOBEPKY MPABUIBHOCTH BBIYHCIICHHIA;

- evinoansams ymMmHoxxkenue u neiaeHue ¢ 1000;

- 8blYUCIAMb 3HAYCHUS YUCIIOBBIX BBIPAXKEHUH, coaepkamx 3—4 neicTBHUs cO CKOOKaMu U
0e3 HUX;

- peuiamd TMPOCTHIE U COCTABHBIEC TEKCTOBBIC 33/1a4H;

- 8bINUCLIBANMDb  MHOXKECTBO BCEBO3MOXKHBIX  pe3yJbTaToOB  (MCXOIOB) MPOCTEHIINX
CIIy4alHBIX dKCIIEPUMEHTOB;

- Haxooums BEPOSTHOCTU MPOCTEHILINX CITy4YalHBIX COOBITUI;

- pewiamv yOOOHBIM it ce0si ClIOCOOOM (B TOM YHCIIE M C MOMOLIbI0 Tabiwi u rpados)
KOMOMHATOpHBIE 3aJa4ud: Ha T[EPECTaHOBKY U3 TPEX DIIEMEHTOB, MPABUJIO MPOU3BEACHUS,
YCTaHOBJICHHE YHCIIa Map HA MHOXKECTBE U3 3—5 3JIEMEHTOB;

- pewamsb ynoOHBIM A ces crmocoOoM (B TOM YHCIE U C OMOIMIbIO Tabnuil u rpados)
JIOTHYECKHUE 3a/1a4H, COAEprKalIre He 0oJiee TpEX BHICKA3bIBAHU;

- yumams UHOPMALIMIO, 3aMHUCAHHYIO C MOMOIIBIO0 JTHHEWHBIX, CTOJIOYATBIX U KPYTOBBIX
IMarpamm;

- cmpoums NPOCTEUIINE TUHEIHBIE, CTONI0YAThIE U KPYTOBBIE JHArPaMMBI;

- HaAx0O0umb PEUICHUS (OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3adad, B KOTOPBIX
UCIOJIL3YIOTCSl MaTeMaTHUECKUEe CPEICTBA;

- co30aéamb TIPOAYKT (pe3yabTaT MPOCKTHOH NESTEIBHOCTH), JUIS M3YUEHHUS U OIHCAHHS
KOTOPOTO MCTIOB3YIOTCSI MaTeMaTHUECKHE CPEICTBA.

6-i KJ1ace

Hcnonvzoéamy Tpu pelleHMH MaTeMaTHMYeCKMX 3a/ady, MX OOOCHOBAaHMM M IPOBEpKE
HAaWJICHHOT'O PEIICHUs 3HAHUE O:

- packnaoviéams HATypallbHOE YUCIIO Ha MPOCTHIE MHOKUTEIH;

- HaxoOumb HAUOOIBIIUN OOLIUI IeNnuTeNb U HauMEHbIIee o0Ilee KPaTHOE HECKOJIbKUX
4HCell;

- OTHOLICHUSX U MPONOPLHUAX; OCHOBHOM CBOMCTBE MPOIOPIINH;

- TPpsSMOM U 0OpaTHOM MPOMOPIIMOHAIBHBIX 3aBUCUMOCTSX U UX CBOWCTBAX;

- IpOLICHTAX;

- IeNBIX U APOOHBIX OTPUIATENbHBIX YHCIIAX; PALIMOHAIBHBIX YUCIIAX;

- IMpPaBUJIE CPABHEHUS PALlMOHAIBHBIX YHCEIT;

- IpaBUJIaX BBINOJIHEHUS OINEPALMM HAJl palMOHAIIBHBIMU YUCIIaMH; CBOMCTBAX OIEPALIUiA.

- Oenums YUCIIO0 B JaHHOM OTHOILLIECHUH;

- HaxXoO0umb HEU3BECTHBIN YIECH MPOMOPIINH;

- HaxoO0umb JAHHOE KOJMYECTBO MPOLEHTOB OT YUCIIA ¥ YUCIIO MO U3BECTHOMY KOJIUYECTBY
IIPOLICHTOB OT HETO;

- HAxo0ums, CKOJIBKO MPOLIEHTOB OJIHO YHCIIO COCTABISET OT JPYroro;

- ygeauyueams U yMEHBIIATh YUCIIO HA JAHHOE KOJIUYECTBO IPOLEHTOB;

- peuwiams TEKCTOBBIE 33/1a4M HA OTHOILIEHUS, IPOIIOPIIMU U MPOLEHTHI;
cpasnuéams 1Ba palliOHAIbHBIX YHCIIA;
6bINOIHAMb ONEPALNU HAJ PALIMOHAIBHBIMHU YHMCIIAMH, UCIIOJIb30BaTh CBOMCTBA ONEpalui
JUISL YIIPOLLEHHS] BBIYUCIICHUN;

- peuiamb KOMOMHATOPHBIE 3a/1a4X C IIOMOLIbIO NTPaBUJIa YMHOXKEHHUS;

- HAxXoO0umb BEPOSITHOCTHU MPOCTEHINX CITydalfHBIX COOBITUH;
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- pewiams MPOCTEUIINE 3214l Ha OCEBYIO U LIEHTPAIbHYIO CHUMMETPHIO;

- pewiams MPOCTEHIINE 3a/1a4M Ha pa3pe3aHue U COCTAaBIEHNE T€OMETPUIECKUX (QUTYP;

- HaX00umb  PEIICHUsS] <OKU3HCHHBIX» (KOMIIETEHTHOCTHBIX) 3aJad, B  KOTOPBIX
UCIOJIb3YIOTCSl MaTeMaTHYECKUEe CPEICTBA;

- co30asamb NPOAYKT (pe3yabTaT MPOEKTHOM AEATEIbHOCTH), JUISl U3YYEHMSI U ONHUCAHUS
KOTOPOTO MCTONb3YIOTCS MaTeMaTHUYECKHE CPEICTBA.

7-# Kjaacc.
Auredpa

Hcnonvzoéams TPU PEIICHUM MaTEMaTUYECKUX 3a71ad, WX OOOCHOBAaHUU U TIPOBEPKE
HaJICHHOTO PEUIEHUs] 3HAHUE O:

- HATypaJbHbIX, UEJbIX, PALUOHAIBHBIX, UPPALMOHAIBHBIX, JCMCTBUTEIBHBIX YNACIIAX;

- CTENEHU C HaTypaJbHbIMHU MMOKA3aTEISIMUA U UX CBOMCTBAX;

- OJJHOWIEHAaX W IpaBWJIax AEHUCTBUI C HUMH;

- MHOTOWIEHAaX W MpaBuWiax JEHCTBUN C HUMU;

- (dopMynax COKpamEHHOTO YMHOXKCHHUS;

- TOXKJIECTBAaX; METOJaX JI0Ka3aTeIbCTBA TOXKICCTB;

- JINHEMHBIX YPAaBHEHUSX C OJHOM HEM3BECTHOM M METOJIAX UX PEUICHUS;

- CHCTEMax JBYX JMHEHHBIX YPaBHEHUH C ABYMsI HEU3BECTHBIMHU U METOJAX UX PEILCHHUS.

- Buinonansame NEHCTBHS C OMHOYICHAMH M MHOTOYICHAMMU,

- Y3Ha6amv B BBIPAXKEHUAX (OPMYIIBI COKPAIIEHHOTO YMHOKEHUS U IPUMEHSTH UX;

- pPAacknaovléams MHOTOWIECHBI HA MHOXKUTEIH;

- 8bINOJHAMb TOXKIECTBECHHBIC ITPEOOPA30BAHMS IICNIBIX ANITCOPAnYECKUX BBIPAKCHUIH;

- 00Ka3b18amb MPOCTEHIINE TOXKIECTBA;

- HAxoO0ums YMCIIO COYETAHUN U YUCIIO Pa3MEIICHU;

- pewiams TUHEWHBIE YPABHEHUS C OJTHOM HEM3BECTHOM;

- pewiams CHUCTEMBI JABYX JIMHEMHBIX YpAaBHEHUM C JABYMsS HEU3BECTHBIMH METOJOM
MOJCTAaHOBKU U METOJIOM aJIre0panvdecKoro CIOKEHNUS,

- peuiams TEKCTOBBIE 33/1a4M C TOMOILBIO JIMHEWHBIX YPABHEHUI U CUCTEM;

- HaAxoOumv  PEIICHUS] <«KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/Ja4, B  KOTOPBIX
HCIIOJIb3YIOTCS MAaTEMATUYECKHUE CPENICTBA;

- co30asamsb TPOAYKT (PEe3yNbTaT MPOCKTHON ACSITEIBHOCTH), AJIs M3YYCHUS U OIMCAHMS
KOTOPOT'O UCIOJIb3YIOTCSI MATEMaTUYECKUE CPEACTBA.

7-¥ kJacc.
I'eomerpus

HUcnonv3zoéams TpU pellIeHWH MaTeMaTHYeCKHX 3a7ad, UX OOOCHOBAaHMM U IPOBEPKE
HaNJEHHOIO PELIEHUS 3HAHME O:

- OCHOBHBIX TCOMCTPHUYCCKUX IIOHATHUAX: TOYKA, IpsAMas, ILIOCKOCTb, JIy4d, OTPEC30K,
JloMaHasi, MHOTOYTOJIbHUK;

- OMpezesieHu! yriia, OUCCEKTPUCHI yrila, CMEXHBIX U BEPTUKAIBHBIX YIJIOB;

- CBOMCTBAaX CMEXHBIX U BEPTUKAIbHBIX YIJIOB;

- OIpe/eNIEHUU PaBEHCTBA T€OMETPUUYECKUX (PUTYp; MPU3HAKAX PABEHCTBA TPEYTOJbHUKOB;

- TEOMETPUUYECKMX MECTaX TOYeK; OHUCCEKTpUCE yIiia U CEepelMHHOM MEPIEeHIUKYIsIpe K
OTPE3KY KaK TCOMCTPUICCKUX MECTAX TOUCK,

- ONpeNeNIEHNH MapajlieIbHbIX MPSAMBIX; PU3HAKAX U CBOMCTBAX MapasuIeNIbHbBIX MPSAMBbIX;

- aKCHOMe MapaJIeIbHOCTH U €€ KpaTKOi ncTopuu;
(hopMyIie CyMMBI YTJIOB TPEYTOJIHHHKA,;
ONPEACIICHUU U CBOMCTBAX CpeAHEN JJUHUM TPEYTOJIbHUKA;
teopeme Daneca.
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- IIpumensms CBOMCTBA CMEKHBIX U BEPTUKAIBHBIX YIJIOB MPU PELICHUH 337a4;

- Haxooumbs B KOHKPETHBIX CUTYallUsIX paBHbIE TPEYTOJbHUKHU U I0Ka3bIBaTh UX PABEHCTBO;

- ycmanaeiueams TAPAJIEIBHOCTh NPSMBIX M IPUMEHATH CBONCTBA IMapajliebHBIX
MPSIMBIX;

- NpuMeHamb TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA;

- ucnonv3oeams TEOPEMY O CpeIHEel JMHUM TpeyroibHHKa u Teopemy Daneca mpu
pEeLIeHNH 33/1a4;

- Haxooums  PEUICHUS] (CKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJad, B  KOTOPBIX
HCIOJIb3YIOTCSI MAaTEMaTUUECKUE CPEJCTBA;

- co30asamb TMPOAYKT (pe3yabTaT MPOEKTHOW AEATEIbHOCTH), JUISl U3YYEHHS] U ONUCAHUS
KOTOPOT'0 MCIIOJIb3YIOTCS MaTeMaTHUYECKHE CPELICTBA.

8- KJiacc.
Aareopa

Hcnonv3osams TpU pElIEHUHM MaTeMaTHYEeCKHX 3a7ad, UX OOOCHOBAaHMHM U MPOBEPKE
HaWJICHHOI'O PEIICHUS 3HAHUE O:

- anreOpandecKoy ApoOH; OCHOBHOM CBOWMCTBE JIpoOH;

- IpaBWJIax JEUCTBUH C anreOpanyecKuMu ApoOsMH;

- CTEMEeHsIX C IeNIIMU MMOKa3aTeIsIMU U UX CBOWCTBAX;

- CTaHIApTHOM BHJIC YMCIIA;

k .
- ¢ynkuusax y=kx+b, y= X2, Yy = —, X CBOICTBax u rpapukax;
X

- TIOHSATHH KBaJIPaTHOTO KOPHS M apu(PMETHIECKOTO KBAIPATHOTO KOPHS;

- CBOIiCTBax apu(PMETHUUECKUX KBAJPATHBIX KOPHEH;

- Qyskmum y = Jx , €€ cBOICTBax U rpauke;

- (opmyIe 1 KOpHEH KBaIpaTHOTO YpaBHEHHS,

- TeopeMe Buera a5 npuBeiEHHOrO U O0IIEro KBaApaTHOTO YpaBHEHMS;

- OCHOBHBIX METOJIaX PEUICHUs IEJBIX PAMOHAIBHBIX YpPaBHEHHI: METOAE Pa3JIOKEHUS Ha
MHOYHUTEJHN U METO/I€ 3aMEHbl HEU3BECTHOM;

- METO/Ie PeUICHHUs APOOHBIX PAIlHOHATFHBIX YPaBHEHHIA;

- OCHOBHBIX METO/AX PEIIECHHs CUCTEM PALMOHATIBHBIX YPAaBHEHUH.

- Coxpawams anredbpanyeckue 1poou;

- @bInoaHAMb apupMETHYECKHEe JeUCTBUS C anredpanuecKuMu IpoosMu;

- UCNOIb306aMb CBOMCTBA CTETICHEH C IIETTBIMU TTOKA3aTEISIMU TIPU PEIICHUH 3a]1a4;

- 3anucvleams YUCIa B CTAHAAPTHOM BHJIE;

- BbINOJHAMb TOXKIIECTBEHHBIE TPe0Opa30BaHuUs PAIIIOHAIBHBIX BBIPAKCHH;

k
2, Y = — ¥ HCIOJb30BaTh MX CBOUCTBA

- cmpoums Tpadpuku QyHKIHHA Y =Kx+b, y=x
X
NIPY pEIICHUH 3a/1a4;
gblyUCAMb APUPMETHIECKHIE KBaJPAaTHBIC KOPHH;

- NPpUMEHANTb CBOMCTBaA apI/I(I)MCTI/I‘-IeCKI/IX KBaApPAaTHBIX KOpHCfI [Ipu pCHICHUHA 3aa4;

cmpoums Tpa@uK GQYHKIUU Y = VX 1 ncnons3osats ero ceoiictsa MIpH pelIeHUH 3a/1aY;

- pewiams KBaJlpaTHbIE YPABHEHUS;

- npumeHams TeopeMy Buerta npu pemenuu 3anad;

- pewiamsp LeJble PALMOHAIBHBIE YPABHEHMSI METOJOM pAa3JIOKEHHUS Ha MHOXKUTEIU U
METOJIOM 3aMEHBI HEU3BECTHOI;

- pewiamsb TPOOHBIE ypaBHEHUS;

- pewiamsb CUCTEMBI PALlUOHAIBHBIX YPaBHEHUI;

- pewiamdb TEKCTOBbIE 33/1a4d C MOMOIIBIO KBAJPAaTHBIX U PAallMOHAIBHBIX YPAaBHEHUN U HX
CHUCTEM,;
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- Haxooums  PEIICHHS] (OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJa4, B KOTOPBIX
HCIOJIb3YIOTCS MaTeMaTHUECKUEe CPEICTRA;

- co30asamb NPOAYKT (pe3yabTaT MPOEKTHOM AEATEIbHOCTH), JUISl U3YYEHMSI U ONHUCAHUS
KOTOPOTO MCTIOJb3YIOTCS MaTeMaTHUYECKHE CPE/ICTBA.

8-H kJacc.
I'eomerpus

Hcnonv3zoéams TpU pEIIEHUM MATEMaTHYECKUX 3a7ad, UX OOOCHOBAaHMM U IPOBEPKE
HallIeHHOT O pelIeHnsl 3HaHuE O:

- OIpeNeNIeHUH TapajjiesiorpaMmma, pomOa, MpPsSMOYToJIbHUKA, KBajJpaTa,; MX CBOMCTBAX H
IIPU3HAKAX;

- OIpEENICHUH TpaIlel1H; JIEMEHTAX TPalleLU; TEOPEME O CPEAHEN JIMHUM TPAICLIUH;

- OIIpEeJIeJIEHUHN OKPYKHOCTH, KPYTra U UX 3JIEMEHTOB;
Teopeme 00 N3MEPEHHUH YTIIOB, CBSI3aHHBIX C OKPYKHOCTBIO;

- OIpEJeJICHUN MU CBOMCTBAX KacaTelbHBIX K OKPY)KHOCTH; TEOpPEME O PAaBEHCTBE JIBYX
KacaTelbHbIX, IPOBEIEHHBIX U3 OJTHOM TOUKH;

- OIIpeJIeJICHUH BIUCAHHOM U OMMCAHHOM OKPYXHOCTEH, UX CBOWCTBAX;

- OIpEeNeICHUN TPUTOHOMETPUYECKHE (YHKIUU OCTPOTO YIJa, OCHOBHBIX COOTHOIICHHMA
MEXy HUMH;

- npuéMax peuIeHUs NPSMOYTOJIbHBIX TPEYTrOJbHUKOB;

- TPUTOHOMETPHUUYECKUX PYHKIUSX yrioB oT 0 mo 180°;

- TEopeMe KOCHHYCOB U TEOPEME CHHYCOB;

- npuéMax pelieHus MPOU3BOJIbHBIX TPEYrOJIbHUKOB;

- (dopmynax IS IO N TPEYTOJIbHUKA, TapajuieIorpaMma, TPalelnu;

- Teopeme [Iudaropa.

- [lpumenssims TpPU3HAKM U CBOMCTBa HapajienorpamMmma, pomba, MNpsSIMOYrOJbHUKA,
KBaJipaTa IIpy peLICHUH 33/]a4;

- pewiams MPOCTEHIINE 3a/1a4K Ha TPANELHUIO;

- HaxoO0umb TPATYCHYIO MEpYy YIJIOB, CBS3aHHBIX C OKPYKHOCTBIO; YCTaHaBIUBAaTh HUX
PaBEHCTBO;

- npumMeHsamb CBOMCTBA KAaCaTEIbHBIX K OKPYKHOCTHU IIPH PEILIECHUH 3aa4;

- pewiamps 3a/1a4l Ha BIIMUCAHHYIO U ONUCAHHYIO OKPYXHOCTB;

- 8bINOJIHAMbL OCHOBHBIE TEOMETPUUECKHUE TOCTPOCHHUS C IOMOIIBIO [IUPKYJIS U TMHEVKHY;

- HaxoOoums 3HAUYEHUS TPUTOHOMETPUYECKUX (YHKIUI OCTpOTO yrjia uepe3 CTOPOHbBI
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA;

- NpuUMeHAmMb COOTHOILIEHUS MEXAY TPUTOHOMETPUYECKHMMH (YHKIUSMU TPU pEIICHUN
3aJa4; B YaCTHOCTH, 11O 3HAUEHUIO OJJHON M3 (PYHKIMI HaXOAUTh 3HAUEHHSI BCEX OCTAIbHBIX;

- peuwiams NPSIMOYTOJIbHBIE TPEYTOJIbHUKH;

- c600umb paboTy ¢ TpUroHOMeTpudeckuMu ¢GyHKuusMu yriaos ot 0 go 180° k ciydaro
OCTPBIX YIJIOB;

- npumMeHamb TEOPEMY KOCHHYCOB U TEOPEMY CUHYCOB IIPH PEILICHUU 33/1a4;

- peuiams MPOU3BOJIbHBIE TPEYTOJIbHUKU;

- HaxoO0ums TUIOLIAIU TPEYTOJILHUKOB, TapajuieIorpaMMOB, Tpareuui;

- npumenams Teopemy [ludaropa npu pemenuu 3agay;

- HaxoO0ums TMPOCTEHIINEe FTeOMETPUUECKUE BEPOSTHOCTH;

- Haxooums  PEUIeHUs] (CKU3HEHHbIX» (KOMIIETEHTHOCTHBIX) 3a/Jad, B  KOTOPBIX
UCIOJIb3YIOTCSI MaTEMaTHUECKNE CPEICTBA;

- co30asamb MPOAYKT (pe3yabTaT MPOEKTHOM AEATEIbHOCTH), JUISl U3YYEHHS] U ONUCAHUS
KOTOPOT'0 MCIOJIb3YIOTCS MaTeMaTHUYECKHE CPENICTBA.
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9-if kJaace.
Aareopa

Hcnonvzoeams TIpH pelleHUH MaTeMaTUYECKUX 3a7ad, UX 0OOOCHOBAHUU U MPOBEPKE HANJAEHHOTO
pelieHus: 3HaHue o:

- CBOICTBax YMCIOBBIX HEPABEHCTB;

- MeToJax peuIeHUs JMHEHHBIX HEPABEHCTB;

- CBOMCTBaxX KBaJApaTUYHON (YHKIIUU;

- MEeToJax perieHus! KBaJpaTHbIX HEPABEHCTB;

- METOJIe UHTEPBAJIOB JUIsl PEIICHUS PAllMOHAIBHBIX HEPABEHCTB;

- METOoJax peIIeHus] CUCTEM HEPaBEHCTB;

- cBoO¥icTBax U rpaduke QYHKIMU Y = X" TIPH HATYpaTLHOM N;

- OIPENEIICHUU U CBOMCTBAX KOPHEH CTEIEHHU N,

- CTEIEeHSX C PAllMOHAILHBIMU MTOKA3aTEeIIIMU M KX CBOMCTBAX;

- OMpEICIICHUU W OCHOBHBIX CBOMCTBAaX apu(METHUECKON mporpeccuu; Gopmyie s
HAXOXJACHUS CYMMBbI €€ HECKOJIbKUX MEePBHIX YJICHOB;

- OMpEICIICHUU ¥ OCHOBHBIX CBOMCTBaX T€OMETPUYECKOW Mporpeccuu; Qopmyme s
HAXOXJACHUS CYMMBbI €€ HECKOJIbKUX MEePBHIX YJICHOB;

- (dopmyse s CyMMbl OECKOHEYHOH TI'€OMETPHYECKON IMPOTrpecCHd CO 3HaMEHATeleM,
MEHBIINM 10 MOJYJIIO €AMHHUIIBI.

- Ucnonvzoeams CBOMCTBA YHCIIOBBIX HEPABEHCTB /JIs TPeoOpa30BaHMs HEPABCHCTB;

- 00Ka3bleamyv MPOCTEHIINE HEPABCHCTBA,;

- pewiams TUHEHHBIC HEPABCHCTBA;

- cmpoums TpaQuK KBaIpaTUYHOW (PYHKIMHU U HCIIONB30BATh €T0 MPH PEIICHUHU 33/1aY;

- peuwiams KBaJpaTHbIC HEPABEHCTBA;

- pewiams palrioHaJIbHbIe HEPABEHCTBA METOIOM UHTEPBAJIOB;

- peuiamsv CUCTEMBbI HEPABEHCTB;

- cmpoums Tpaduk ¢yHkrmmY = X" TpH HATYpadbkHOM N M WCIONB30BAaTh €r0 MPH

pEeIIeHNH 3a]1aY;

- Haxooums KOPHU CTETEeHH N,
UCNno1b306ams CBOWCTBA KOPHEW CTENEHH N IIPU TOXKIECTBEHHBIX IPEOOpa30BaHUSIX;

- HaxoO0umbs 3HAYEHUs CTENEeHEH! C pallMOHAIBLHBIMU MT0KA3aTeNsIMHU;

- peuwiamsb OCHOBHBIE 33/1a4u Ha apU(METHUECKYIO U TEOMETPUUYECKYIO POTPECCHH;

- Haxooumb CyMMY OECKOHEUHOW TI€OMETPHUYECKOW MpPOTrpeccud CcO 3HaMEHaTelleM,
MEHBUINM T10 MOJYJIIO €MHMIIBI;

- HaXo0umb  PEIIeHUs] <OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJady, B  KOTOPBIX
UCIOJIb3YIOTCS MaTEMaTHUECKHUE CPEJICTBA;

- co30asamb TMPOAYKT (pe3yabTaT MPOEKTHOM AEATEIbHOCTH), JUISl U3YYEHHS] U ONUCAHUS
KOTOPOT'0 MCIIOJIb3YIOTCS MaTeMaTHUYECKHE CPENICTBA.

9-ii kaacc.
I'eomerpus
Hcnonvzo6ams Npu pelICHUH MAaTEMAaTUYECKUX 33734, UX 0OOCHOBAaHMM U MPOBEPKE HailleHHOTO
pelleHrs 3HaHUE O:
- TpU3HAKaX M0100Us TPEYTOJIbHUKOB,;
- TeopeMe O MPONOPIUOHATIBHBIX OTPE3KaX;
- CBOHCTBE OMCCEKTPHCHI TPEYTOJIbHUKA;
- IPONOPLUHUOHAIBHBIX OTPE3KAX B MPSMOYIOJILHOM TPEYIOJIbHUKE;
- IPONOPLUOHATIBHBIX OTPE3KaX B KPYTe;
- TeopeMe 00 OTHOIIEHUH IJIOMAAEH 0100HBIX MHOTOYTOJIbHUKOB;
- CBOMCTBAaX IIPAaBUJIBHBIX MHOIOYI'OJIbBHUKOB; CBSI3M MEXKJIYy CTOPOHOM IIPABHUIJIBHOIO
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MHOT'OYI'OJIbHUKA U PaJuyCaMHU BIIMCAHHOTO U OMMCAHHOI'O KPYIOB;

- OIpEJIeJIEHUH JUITMHBI OKPYKHOCTHU U (popMyiie Juist €€ BIYMCICHMS;

- ¢opmyIie Iomaa MPABUILHOTO MHOTOYTOJIbHUKA;

- ONpENeJICHUM IUIOW@aaAu Kpyra U ¢opmyine ans e€ BblUMCICHUS; (opmyse Ui
BBIYMCIICHHS TUIOLIA/IEN YacTe Kpyra;

- IPaBWJIE HAXOXACHHUS CyMMBl U PAa3HOCTH BEKTOPOB, IIPOM3BEIECHUS BEKTOPA HA CKaJIAp;
CBOKCTBA ITUX ONEPALUN;

- OINpEeCIIEHNU KOOPAMHAT BEKTOPA U METOJAaX UX HAXOKIACHUS;

- TpaBWJIC BHINOJIHEHUH omepanuii HaJl BEKTOpaMH B KOOPIMHATHOH (hopme;

- OIPEJICJIEHUH CKAJSIPHOTO IPOU3BEACHUS BEKTOPOB U (POPMYJIE /IJIsl €r0 HAXO0XKICHHUS;

- CBSI3M MEXIY KOOpAMHATAMU BEKTOPOB U KOOPAMHATAMU TOYEK;

- BEKTOPHBIM U KOOPAWHATHBIM METOJIaX PEIICHUs FEOMETPUUECKUX 3aad.

- ¢popmynax  oObEMa  OCHOBHBIX  IPOCTPAHCTBEHHBIX  T'€OMETPHUYECKUX  (uryp:
napajJiesenunea, Kyoa, mapa, HUIMHApa, KOHyca.

- [lpumensims NPU3HAKYU MOAOOMS TPEYroJbHUKOB IIPU PELICHUH 33]1a4;

- pewiams MPOCTEUIINE 3a1a4H HAa IPOIIOPLIUOHAIIBHBIE OTPE3KH;

- pewiams MPOCTEUIINE 3a/1a4H HAa IPABUIIbHBIE MHOTOYTOJIbHUKH;

- HaxoO0ums JIMHY OKPYKHOCTH, IUIOIIAAb KPYyra U ero yacTe;

- 8bINOIHAMG OTIEPALIUM HAJl BEKTOPAMHU B TEOMETPUUYECKON U KOOPAUHATHON (opMe;

- HaxoO0umb CKaJISIPHOE IPOU3BEJCHHE BEKTOPOB M NPUMEHSTh €ro JUlsl HaXOXAECHUS
Pa3IMYHbIX FEOMETPUUECKUX BEJIINYUH;

- pewiamsb FeOMETPUUECKUE 3aJa4d BEKTOPHBIM U KOOPAMHATHBIM METOIOM;

- npumMeHamb TeOMETPUUECKHE NpeoOpa30BaHus IIOCKOCTU MPU PELIEHUH T€OMETPHUUECKHUX
3a1ad4;

- HaxoOoumb  OOBEMBI  OCHOBHBIX  IPOCTPAHCTBEHHBIX  TIE€OMETPUYECKUX  QUryp:
napajienenunea, Kyoa, mapa, HUINHApa, KOHYyCa;

- Haxooums  PEUIEHUs] (CKU3HEHHbIX» (KOMIIETEHTHOCTHBIX) 3aJad, B  KOTOPBIX
UCIOJIb3YIOTCSI MAaTEMaTUUECKNE CPEICTBA;

- co30asamb TMPOAYKT (pe3yabTaT MPOEKTHOM AEATEIbHOCTH), JUISl U3YYEHMS] U ONHUCAHUS
KOTOPOTO MCIIOJIB3YIOTCS MaTeMaTHUYECKHE CPENICTBA.

V. TemaTn4deckoe mjiaHupPoOBaHWe M BHABI J€ATEJIbHOCTH
y4YaImxcs.

Maremaruka. 5 kjacce

6 yacoB B Hee10, Bcero 2044
YpoBeHb 00y4yeHus1: 0a30BBIif.
@®opMbI Opranu3anuy y4edHOro npouecca: WHAWBUAYaJIbHbIC, TPYIIIOBBIE, (PPOHTAIBHBIE,
KJIACCHBIC U BHEKJIACCHBIE.
@®opMBI KOHTPOJISI: CAMOCTOSITENIbHAs pad0Ta, MATEeMAaTUYECKHI JUKTAHT, KOHTPOJbHas pabora,
YCTHBIN ONPOC, TUCbMEHHBIN OMPOC, TECTUPOBAHUE, TpaKTHUecKast paboTa, UHIUBUyaIbHbIE
3aJlaHusl, pelIeHue 3a1ad.
Cucrema OLCHUBAHUSA: TpAAUIITMOHHAA.
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Koa-Bo XapakTepucTHKA OCHOBHBIX BU/I0OB /IeATEJIbHOCTH Y4eHUKA
Ne nmap. Coaeprxanue yueOHOro MaTepuaa . .
4acoB (Ha ypoBHe y4eOHBIX AeHCTBHI)
I'naga 1 HatypajbHble ynucIa 23
1 Psip natypasibHbIX uncen 2 Onucvleams CBOMCTBA HATYPAIBHOTO psiia. YUTATh U 3aMIMCHIBATh HATYpaJIbHbIC YKCTA,
CpPaBHMBATb U YIOPSI0UUBATH UX.
2 [Mudpsl. [ecsaTuunas 3anuch P YHopAi
HATYPAIBHEX TUCEI Pacnosnasams na ueprexax, pucyHKax, B OKPY>KarolleM MUpPE OTPE30K, MPSIMYIO0, JIyd,
IJI0CKOCTh. [IpuBOAUTH IpUMeEpBI MOAETNEH 3TUX QUTYP.
3 Otpe3sok 5 Hszmepsimo naunbl oTpe3koB. CTPOUTH OTPE3KHU 3aJaHHON JIMHEL PemaTs 3a1aun Ha
4 [nockocts. [psivas. Jyd 4 HaXO0XJCHUE JJIMH OTPE3KOB. BhIpaxkaTh OJJHU €IMHUIIBI JUIUH Yepe3 apyrue. [IpuBoauth
MIPUMEPHI IPUOOPOB CO MIKATIAMH.
S [lxana. KoopauHaTHblii 1yq 3 Cmpoumsb Ha KOOPAUHATHOM JIy4€ TOUKY C 3aIaHHOW KOOPAUHATOMU, ONPEIEIISATh
6 CpaBHEHHE HATYPATbHBIX YUCEI 4 KOOpAHHATY TOIKH
[ToBTOpEeHME U CUCTEMATU3AIIHS 1
yueOHOro Marepuaia
Konrponbnas padora Ne 1 1
I'nasa 2
CrnoxxeHue U BbIYHTAHUE 38
HATYPAJbHBIX YK Ce]
7 CroxeHue HaTypadbHBIX YUCE. 5 Dopmynuposams CBONUCTBA CIOKEHUS U BRIYUTAHUS HATYPAJbHBIX YHUCET, 3aMUChIBATh
CBoiicTBa CIOXKEHUSA 9TH cBo¥icTBa B Buje Gpopmyi. [IpuBoAUTH MpUMEpHI YUCIOBBIX U OYKBEHHBIX
BbIpakeHHH, popMyit. COCTABIISITH YUCITOBbIE M OYKBEHHBIE BHIPAKEHUS IO YCIOBHIO
8 BrrunTanne HaTypanbHBIX YHCEI .
3anaun. Pemath ypaBHeHHs] HA OCHOBAaHUHU 3aBUCUMOCTEN MEXIy KOMIOHEHTaMHU
9 YucnoBble U OyKBEHHBIE BBIPAKEHHUS. NEeWCTBUI CIOKEHHS U BEIUNTAHMA. PeraTh TEKCTOBBIE 3a1a4l C TIOMOIIBIO COCTABIIEHHUS
Dopmyibl ypaBHEHHIA.
KouTpossHas paGora Ne 2 1 Pacnosznasams Ha depTexax U pUCyHKax YyIiibl, MHOTOYTOJIbHUKH, B YACTHOCTH
TPEYTOIbHUKH, MPSIMOYTOJIbHUKU. Pacrio3HaBaTh B OKPYKAIOIIEM MHPE MOJIEITH dTUX
10 VYpaBHeHue 4 duryp.
11 Yron. O603HaueHNUE YITIOB 2 C noMonibIo TpaHCIOPTUPA U3MEPATH FPAyCHBIE MEPHI YIIIOB, CTPOUTH YIJIbl 3a/IaHHON
TpalyCHOM MEphI, CTPOUTH OMCCEKTPUCY JaHHOTO yria. KinaccupuuupoBats yribl.
12 Bungr yrios. U3mepenue yrios 5
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Kou-Bo XapaKTepuCcTHKA OCHOBHBIX BI/IOB [IeAITEJIbHOCTH YYeHHKA
Ne nmap. Coaeprxanue yueOHOro MaTepuaa . .
4acoB (Ha ypoBHe y4eOHBIX AeHCTBH)
13 MHuoroyronsHUKH. PaBHBIE QUTYPEI KnaccudunupoBaTs TpeyroJbHUKH 110 KOJMYECTBY PAaBHBIX CTOPOH U 110 BHJIaM HX YTJIOB.
OnwuceIBaTh CBOWMCTBA MPSMOYTOJIbHUKA.
14 TpeyroapHUK U €10 BUJIBI 4 PAMOYT
Haxooums ¢ nomo1pto (opMys epuMeTpbl PSIMOYTOJIbHUKA U KBajparta. Pemars
15 [MpsmoyronbHUK. OCh CHMMETPUH 3 3aJaui Ha HaXOXKJCHHE IEPUMETPOB MPSIMOYTOJIbHUKA U KBA/IpaTa, TpalyCHON Mepbl
burypst YIJIOB.
Cmpoumb TOTUYECKYIO IIETIOYKY PacCyKICHHIA, COMOCTABIATH NOTYYCHHBINH PE3YNIbTaT C
[ToBTOpeHMe U cucTemMaTu3aLus 1 yCIIOBHEM 3a/1aUH.
yueOHoro marepuana Pacnosnasamo Gurypbl, IMEIOIINE OCh CHMMETPUH
KonTponbnas pabora Ne 3 1
I'naea 3 YMHOKeHHNE U IeJIeHHue 45
HATYPaJbHBIX YHCeJ
16 Ymuoxenue. [lepemecturensHoe 5 Dopmynuposams CBOUCTBA YMHOXKEHHUS U JICIIEHUS HATYpaJIbHBIX YUCEJ, 3alUChIBATh 3TU
CBOMCTBO YMHOKEHHUS cBoiicTBa B BUJie GopMyil. Pemath ypaBHEHUs: HA OCHOBAaHUH 3aBUCUMOCTEN MEXTY
KOMIIOHEHTaMHU apU(PMETUYECKUX TEHCTBUH.
17 CouerarenbHOE U paclpeieIUTeIbHOE 4 Haxod pu I o
. axoO0ums OCTATOK TIPH JISJIEHUH HATypaJbHBIX yrcel. [1o 3a1aHHOMY OCHOBaHHIO U
CBOWCTBA YMHOXECHHUS pr A yp a1 y
MOKa3aTeJ0 CTENIEHN HaXOAUTh 3HaU€HHE CTETEeHHU Yuca.
18 Henenue 8 HaxoauTs miomany npsMOyroisHUKA B KBaJpaTa ¢ MOMOINbo Gopmyi. BeipaxkaTs oqHH
19 Jlenenue ¢ octaTkoM 3 CAMHUIB ILTOIIAHN Hepes Npyrue. .
Pacnosznasamsv Ha uepTexax M pUCYHKaX MPSIMOYTOIBHBIN Mapaieenure ], TUpaMHIy.
20 Crenenp yncna 3 Pacrnio3HaBaTh B OKpYKaroIeM MUpe MoJienu 3TUX guryp. M300paxars pa3BEPTKU
KoutposbHas paGota Ne 4 1 MPSIMOYTOJIBHOTO TTapaUIeIIeTUIIEAa U TTHPAMHU/IBL.
Haxooums 00bEMBI IPSIMOYTOJIBHOTO MapaJuIesenuIea U Kyoa ¢ ToMOIIbI0 (OpMYIL.
21 I1nowans. [lnowans npsMOyrobHAKa 5 BhIpakaTh OJHU eMHULBI 00BEMA Yepe3 IPYTHE.
22 [TpsMOyYTONBbHBIN apasieenumne]. 4 Pewams xoMOMHATOPHBIE 3a/1a41 C TIOMOILIBIO TIepedopa BapHaHTOB
[Tnpamuna
23 O6BEM NPAMOYTOJILHOTO 5

napaujicicnmicaa
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KoJua-Bo

XapaKTepl/ICTI/IKa OCHOBHBIX BUI0B J€ATCJILHOCTH YYCHUKA

Ne nmap. Coaeprxanue yueOHOro MaTepuaa . .
4acoB (Ha ypoBHe y4eOHBIX AeicTBHIl)
24 Komb6unaropssle 3agaun 4
[ToBTOpEHME 1 cCUCTEMATHU3ALIMS
yueOHOro Marepuasa
Konrponbnas padora Ne 5 1
I'naga 4 O0bIKHOBEHHBIE 1POOH 20
25 [TonsiTrie 0OBIKHOBEHHOM ApodH 6 Pacnosnaéams 00bIKHOBEHHYIO ApOOb, TPABUIIbHBIE U HEMPABHIIBHBIE TPOOH,
CMEIlIaHHbIE YHCIIa.
26 [TpaBuiibHBIE U HENIPaBUIbHBIE IPOOH. 3
. YuraTh U 3aIIUCHIBATh OOBIKHOBEHHBIE ApOOH, cMelaHHble ynciia. CpaBHUBATh
CpaBHeHue 1pobeit ’
OOBIKHOBEHHBIE IpO0OU C paBHbIMM 3HaMeHaTeasIMu. CKJ1aJbIBaTh U BBIYUTATh
27 Cnoxenue n BeIYUTaHUE ApoOeEH ¢ 2 OOBIKHOBEHHBIE IPOOU C paBHBIMH 3HaMeHaTesiMu. [IpeoOpa3oBbIBaTh HEMPABIIBHYIO
OJIMHAKOBBIMHA 3HAMCHATCIIAIMU IpoOb B CMEUIAHHOE YHCII0, CMEIIAHHOE YKCIIO B HEMPABMWIBHYIO IpO0b. YMETh
08 JIpOGH 1 feNeH e HaTyPATBHbIX THCEN 1 3aMMChIBaTh PE3yNbTaT JACJICHUS ABYX HATYPAJIbHBIX YHCEN B BUAEC OOBIKHOBEHHOU IpoOH
29 CMernranHbIe YnCiIa 6
[ToBTOpEHME M cCUCTEMAaTU3AIUS 1
y4eOHOro MaTepuana
KonTponbnas padota Ne 6 1
I'naga 5 lecaTuaHbIe IPOOH 55
30 [TpencraBieHne o AECATUUHBIX IPOOSIX 5 Pacnosnaéams, untaTh 1 3anIUCBHIBATH JeCATUYHBIE TpoOu. Ha3biBaTh pa3psiibl
31 CpaBHEeHHE IECATHIHBIX IpOGCH 4 JIECSITUUHBIX 3HAKOB B 3alMCH JIECITUUHBIX ApoOei. CpaBHUBATH 1€CATUYHBIE IPOOH.
OKpyrasaTh JeCITUYHBIE IpOOU U HATypaJIbHbIE YHCia. BEIMOIHATS NPUKUAKY
32 Oxpyrienue ducen. IIpHKUIKH 3 pE3yNbTaTOB BEIYUCICHNN. BBINOMHATE apuMeTHIeCKre NeHCTBUS HAl NECATUYHBIMU
33 CI10’keHHE U BBIUYUTAHUE JECATUIHBIX 7 APOOAMH.
npoGeii Haxooumpw cpennee apupmMeTHuecKkoe HECKOIbKUX uncen. [IpuBoInuTe mpuMepsl CpeTHuX
3HAUEHUH BEJIIMYUHBL. Pa3bsACHATH, UTO TaKOE «OAMH MpOoLEHT». IIpeacTaBiaTs MpoLEHTHI
Konrponbnas padora Ne 7 1
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Kou-Bo XapaKTepuCcTHKA OCHOBHBIX BI/IOB [IeAITEJIbHOCTH YYeHHKA
Ne nmap. Coaeprxanue yueOHOro MaTepuaa . .
4acoB (Ha ypoBHe y4eOHBIX AeicTBHIl)
34 YMHOXEHHE IeCATHYHBIX Ipoodei 8 B BUJIE JCCATUYHBIX ApO0ei U AecATHUHBIE APOOH B BUJE MPOLEHTOB. HaXoauTh MpoLeHT
o OT YKCJIa ¥ YUCIIO 110 €T0 IPOIIEHTaM
35 Jlenenue necATUYHBIX ApoOeit 10 port
Kontponbnast pabora Ne 8 1
36 Cpennee apudmernueckoe. Cpennee 3
3HAYCHHUE BEIINIHHBI
37 [TpouenTsl. HaxoxneHnue nporeHToB oT 5
qrcia
38 HaxoxeHue yncna mo ero nporeHTam 5
[ToBTOpEeHME U CUCTEMATU3AIIHS 2
yueOHOro Marepuaia
Konrtponsnas padora Ne 9 1
IToBTOpeHUE U cucTeMATH3AIMS YUYeOHOTO 29
MaTepuasa
VYnpaxxHeHus 1711 MOBTOPEHUS Kypca S Kilacca 28
Kontponbnas padorta Ne 10 1
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MartemaTuka. 6 kjaacc
6 yacoB B Hezelro, Bcero 204 yacoB

Kou-Bo XapaKTepuCTHKA OCHOBHBIX BH/IOB J1eSITeJIbHOCTH YYeHHKA
Ne nmap. Copaepxxanue yueOHOro MaTepuasa N N
4acoB (Ha ypoBHe yUeOHBIX JeilcTBHI)
I'naga 1 lenuMoCTh HATYPAJIBHBIX YHCEJ 22
1 Jlenutenu U KpaTHble 3 Dopmynuposams ONPECICHUS TOHITHIA: IEIUTENb, KPaTHOE, IPOCTOE
YHCII0, COCTABHOE YHCIIO, OOIINH ICIHUTENb, HAMOOIBIINI OOz
2 [Mpu3naku nenmumoctr Ha 10, Ha 5 1 Ha 2 3 ’ » OOTLHH /L ’ m
JeNIUTENb, B3aUMHO IIPOCTHIC YKCIa, 00Iee KpaTHOe, HAMMEHbIIIEe
3 ITpusnaku nenumocty Ha 9 1 Ha 3 4 o0lIee KPaTHOE U MPU3HAKY AEIUMOCTH Ha 2, Ha 3, Ha 5, Ha 9, na 10.
4 TIPOCTHIC H COCTABHBIE THCITA 3 Onucwviéams ipaBUiIa HAXOKJICHHUSI HAUOOJBIIETO OOIIEro AeTUTENs
(HOJ), nanmenspiiero o6mero kpatHoro (HOK) nHeckonbkux uncen,
S Hanbonpumii 061mit fenurens 4 pa3oXKeHHs HATYpaJIbHOTO YHCIIa Ha MPOCThIE MHOXKUTEIN
6 Haumensniee obmee kpaTHoe 4
Konrtponbnas padora Ne 1 1
I'naga 2 O0bIKHOBEHHBIE 1POOH 47
7 OcHOBHOE CBOMCTBO ApoOH Dopmynuposams ONpeIeICHUS TTIOHATUI: HECOKpaTUMas Ipo0k, oOIuit
- 3HaMeHartesb B o0eil, B3auMHO oOpatHble uncia. [IlpumensTs
8 Coxkpatenue apobeit 4 AABYX AP ’ p . p
OCHOBHOE€ CBOMCTBO Ip0o0M JUIsl cOKpalieHus apooeit. [IpuBoauth
9 [TpuBenenue 1podeii K 00IIEMY 3HAMEHATEITIO. IpoOu K HOBOMY 3HameHaTelno. CpaBHUBATh OOBIKHOBEHHBIE APOOH.
CpaBHeHHC I[p06eI7I Brimoaaare apI/I(bMGTI/ItIeCKHe IEUCTBUS HaJl OOBIKHOBEHHBIMA
10 CrnosxeHue 1 BIYUTaHUE ApoOei 5 JIPOOSAMH.
Haxoauth 1po0b OT 4Kciia ¥ YUCIIO MO 33JaHHOMY 3HAUYEHHUIO €ro
KonTpossHas padora Ne 2 1 npo6u. IIpeoObpa3zoBbIBaTH OOBIKHOBEHHBIE APOOH B JECATUUHBIE.
11 YMHOXKeHHe 1pobei 6 Haxomuth necarnunoe npubanxeHne 0ObIKHOBEHHON IpOOH
12 Haxoxxnenue npo6u oT umncna 4
KonTponbnas padorta Ne 3 1
13 B3aumHo oOpatHble uncia 1
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Koa-Bo

XapaKTepucrnKa OCHOBHBIX BUA0OB I1€ATCJIbHOCTH YYCHUKA

Ne nmap. Copaepxxanue yueOHOIro MaTepuasa - .
4acoB (Ha ypoBHe yueOHbIX el cTBMIl)
14 Jenenne npobeit
15 Haxoxxaenue yncia mo 3Ha4eHUIO ero Ipoou 4
16 [IpeoOpazoBaHre OOBIKHOBEHHBIX IPOOEH B
JeCATUYHbIE
17 beckoHeuHble iepuoanyYecKue AecATUYHbIE ApoOu 2
18 Jecsituunoe npubImxenne 0ObIKHOBEHHON ApoOu 2
Konrponbnas padora Ne 4 1
I'naga 3 OTHOIEHUSI U PONOPIUH 35
19 OtHomEeHus 3 Dopmynuposams ONPECIACHUS TOHATUI: OTHOLIEHUE, IPOIIOPLIUS,
IPOIIEHTHOE OTHOIICHUE JIBYX YHCEI, IPSIMO MPONOPIIHOHATEHBIC H
20 [Iponopuuu 6 port JBYX » 1P POLOPHHOHAILHBIC
00paTHO NPONOPLHUOHATIBHBIE BETUUUHBL. [IpuMEHATh OCHOBHOE
21 IIpotieHTHOE OTHOIICHHE JBYX YHCEI 4 CBOMCTBO OTHOIIEHHS ¥ OCHOBHOE CBOWCTBO MPONOpLUH. [[puBOIUTE
KoutpossHas pabora Ne 5 1 IpUMEPHI U ONIUCHIBATh CBOMCTBA BEIMYUH, HAXOAALINXCS B IPSMOUN U
00paTHOW MPOTMOPIHUOHATBHBIX 3aBUCUMOCTSIX. HaxoquTh MpoIieHTHOe
22 IIpsimast 1 0OpaTHas MPONOPIUHOHAIBHEIC 3aBHCHMOCTH 3 OTHOIICHHE ABYX 4ncel. [lennTh 4ucIo Ha NpONOpPLIUOHAIbHBIEC YACTH.
23 JleseHue 9uca B JAHHOM OTHOIIEHHH 2 3anucwvléams ¢ TOMOIIbIO OYKB OCHOBHBIE CBOMCTBA APOOH,
OTHOILEHMSI, IPOTOPLIUH.
24 Oxpy»KHOCTb H KpyT 3 Ananuzuposamv HGOPMALHIO, TIPEICTABIEHHYIO
25 I[J'H/IHa OKPY>KHOCTH. H_]'[OH_IaHB Kpyra 4 B BUJC CTOJIOYATHIX U KPYT'OBBIX JUArpaMM. Hpe,Z[CTaBJIHTB
WH(POPMAIIHIO B BUJIE CTOIOYATHIX M KPYTOBBIX JHATPAMM.
26 [{ununnp, KOHyC, Map 1 $op . pyros P
IIpusooums ipuMepbl CIy4alHbIX cOObITHIH. HaxouTh BEpoATHOCTH
27 JuarpamMmsl 4 CIIy4aiflHOTO COOBITHS B OMBITaX
o o C PaBHOBO3MOKHBIMHU HCXOJJaMH.
28 Crnyyaiinele coObITHS. BeposaTHOCTh cityyaifHOro 3 p A
COBLITHS Pacnosznasams Ha yepTeKax U PUCYHKAX OKPYKHOCTB, KPYT, IWITHHID,
KOHYC, cepy, Iap M UX 3JIeMEHThI. Pacrio3HaBaTh B OKpy’KaroIieM
Konrponsnas padora Ne 6 1 Mupe Mozenu 3Tux ¢uryp. CTpouTh ¢ TOMOUIBIO IIUPKYJIIS OKPYKHOCTb

3aJJaHHOTO paanyca. M300paxars pa3BEPTKU LMIMH]PA U KOHYCA.
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Koa-Bo

XapaKTepHCTmca OCHOBHBIX BUA0OB I1€ATCJIbHOCTH YYCHUKA

Ne nmap. Copaepxxanue yueOHOIro MaTepuasa - .
4acoB (Ha ypoBHe y4eOHBIX AelCTBHI)
HaspiBate npubimxéHHoOe 3HaueHue yucia. Haxoaurs ¢ momMouipo
(bopMy JUIMHY OKPY>KHOCTH, TIOLIA/Ib KPyra
I'naea 4 PaumonajbLHbIE YHCJIA U JeHCTBUSA HAJ HUMH 81
29 [Toso>xuTenbHBIE U OTPULIATEIBHBIC YHCIIA 2 IIpugooums IpUMepbI UCIIOJIB30BaHUS TOJIOKUTEIbHBIX U
30 O E— 3 OTPHLATENLHBIX HHCEIL. q)OpMYJII/Ip(zBaTI) onpezieneHue Koop)mvHaTHOﬁ
npsiMoi. CTpOUTh Ha KOOPIAMHATHON IIPSIMOM TOUKY € 33JaHHOU
31 Lenbie yncna. PaunonanbHbie yncaa 2 KOODPAMNHATOM, OTPEIEIIATh KOOPANHATY TOUKH.
32 Moyt uncia 4 Xapakmepuz06amb MHOKECTBO LEbIX yrced. OObIACHATh OHATHE
MHO’KECTBA palliOHAJIbHBIX YHCEII.
33 CpaBHenue uncen 4 Dopmynuposams onpeaeneHue Moy yucia. Haxoauts Moayib
KonTposbhas padora Ne 7 1 aucia.
Cpasnusams paunoHaIbHbIC Yicia. BIMOIHATE apupmeTueckue
34 CnoxeHue paMoHaNbHbIX YHCel 4 JEMCTBHS HaJl PAMOHAIBHBIMH YMCIIAMH. 3aIUChIBATh CBOMCTBA
35 CBoOMCTBA CIIOKEHUS paluMOHAJIIBHBIX YHCEI 3 apI/I(I)MeTI/IquKI/IX I[CI‘/JICTBI/II\/‘I HaJ palluOHAJIbHBIMU YUCJIaMU B BUJIC
dbopmyn. HazeiBath k03(ppuiineHT OyKBEHHOTO BHIPAKCHHUS.
36 BEriuTaHne pauHOoHabHEIX YHCe 5 Ilpumensimb CBOWCTBA NIPU PELICHUU ypaBHEHUM. PeliaTe TEKCTOBBIE
KonTtponbHas padora Ne 8 1 3a/1a4 C TOMOIIBIO YPAaBHEHHM.
37 VMHOKCHHE PalHOHATHHBIX THCEN 4 Pacnosnasams Ha yepTexax U pUCYHKaX NEPIEHINUKYISIPHBIE U
napajuiesibHble MpsiMble, (PUTYPBI, UMEIOIINE OCb CHUMMETPHUH, LIEHTP
38 CBolicTBa YMHO)KEHHUS PAllMOHAIBHBIX YUCEI 3 CUMMETpPUHU. YKa3bIBaTh B OKPYXKAIOIIEM MUPE MOJIEIH ITHX QUTYD.
39 Koo buruent. Pacpeieurenboe CBOHCTRO 6 ®opMyIUpOBaTh ONpeAeIeHUE NEPIEHANKYISIPHBIX MPSAMBIX U
YMHOKEHHS napajuIebHbIX OPsMbIX. CTPOUTH ¢ IOMOIIBIO YTOJIbHUKA
MEePIEeHIUKYIISPHBIE MIPSIMBIE U TIapajuieIbHbIe IPSIMbIE.
40 Jlenenue paluoHaIbHBIX YHCEN 5 ObvsacHams 1 WILTIOCTPUPOBATH MOHATHE KOOPIMHATHOM MIIOCKOCTH.
KonTpomsHas pabota Ne 9 1 Ctpouth Ha KOOPAUHATHON MIOCKOCTU TOYKH C 3a/IaHHBIMU
- KOOpJAMHATaMH, ONPEAEIIATh KOOPAUHATHI TOYEK Ha MJIOCKOCTH.
41 Pemenne ypapHeHu# 6 CTpouTh OT/IeNbHBIE TPAPHUKN 3aBUCHMOCTEN MEKITY BETHUHHAMHU TI0
42 Pelenne 3a1a4 ¢ MOMOIIBIO YPABHEHHH 7 TOYKaM. AHAJIM3UPOBATH TPaPUKH 3aBUCUMOCTEN MEX/1y BEeTUUNHAMU
(paccTosiHUE, BpeMsl, TeMIepaTypa u T. I1.)
KonTponbnas padora Ne 10 1
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Ne nap. Coneprkanne yueBHOro MaTepuaa Koa-Bo XapakTepucTHKA OCHOBHBIX BU/10B AeATeNLHOCTH yHeHHKa
4acoB (Ha ypoBHe y4eOHBIX AelCTBHI)

43 [lepnenaukynspHbie IpsMbIE 3
44 OceBas U LIeHTpaJIbHasl CUMMETPUN 4
45 [TapannenpHble psiMble 2
46 KoopaunatHast miaockocThb 5
47 I'paduxu 4
KonTponbnas padora Ne 11 1
IloBTOpEeHUe U cucTeMaTH3aLMA Y4eOHOr0 MaTepuaJa 25
VYnopakHeHus AJi1 NOBTOPEHUsI Kypca 6 Kiacca 24
KonTponbnas padora Ne 12 1
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Auiredpa. 7 kJacc
4 qaca B HeJeno, Bcero 136 yacoB)

Ne KonuyectBo XapaKkTepucTHKA OCHOBHBIX BH/J0B J1eSITEJIbHOCTH YYeHHKA
map. | Coaepikanue yieoHoro marepuaia 4acoB (Ha ypoBHe y4eOHbBIX JeliCTBHIA)
I'naga 1 JInneiinoe ypaBHeHHE C OJHOH 17
nepeMeHHOM

1 Beenenue B anrebpy 3 Pacnosnasams uncnoBble BhIpa)KEHUS U BBIPAXKEHUSI C IEPEMEHHBIMU, TUHEHHbIE

5 TTuHeHiHOE YPABHEHHE ¢ OMHOM 6 YPaBHEHHA. [IpuBoIUTE NpUMEpPHI BEIPAXKEHUN ¢ IEPEMEHHBIMU, TUHEUHBIX
HepemeHEol ypaBHeHUN. COCTaBIIATH BHIPAKEHUE C MEPEMEHHBIMHU 110 YCIOBHUIO 3a/a1H.

BeinonusaTe npeoOpa3oBaHysl BEIpAXKEHUH: TPUBOJUTH [10]I00HBIE CllaraeMble,

3 Pemienue 3a1a4 ¢ moMOmIbIO ypaBHCHHUI 6 packpeiBaTh CKOOKH. HaxoauTh 3HaYeHNE BRIPAKEHHSI C IEPEMEHHBIMU TIPU 33JaHHBIX
TTOBTOpEHUE H CHCTEMATH3AIS 1 3Ha4YeHUsX nepeMeHHbIX. Kimaccudunuponars anredpanyeckue BhIpaKeHUs.
yue6HOro MaTepHaa OnuceIBaTh LENbIE BBIPAKEHHUS.

Dopmynuposams onpeseIcHUE TMHEMHOIO ypaBHEHUs. PemaTe TnHeliHOe ypaBHEHHE
KonTpossHas padora Ne | 1 B o01em Buze. lHTepnpeTupoBarh ypaBHEHHE KaK MATEMaTUUYECKYIO MOJIEIb
peanibHON cuTyanyu. ONUCHIBaTh CXEMY PELIEHUS TEKCTOBOM 3aJjaul, IPUMEHSATD €€
JUISl pelIeHus 3a1a4
I'naga 2 llenvle BbIpaxKeHUs 66
4 ToXKINECTBEHHO paBHBIE BBIPAKEHUS. 2 Dopmynuposamn.:
ToxnectBa onpeoeneHus: TOKIECTBEHHO PABHBIX BBIPAKEHUH, TOXK/IECTBA, CTEIIEHU C
5 CTeleHb ¢ HATYPAbHEIM M0KA3aTEeM HaTypaJIbHBIM [10Ka3aTeNIeEM, OJJHOWIEHA, CTAHIaPTHOI'O BUJA OJJHOUIEHA,
Ko3(duIIMeHTa OJHOWIEHA, CTETIEHN OJIHOYJIEHa, MHOTOYJIEHa, CTENIEH! MHOTOUJICHA;
CBoOJiCTBa CTENEHU C HATYPAILHBIM 4 c601icmea: CTENIEHU C HAaTypaJbHbIM MOKA3aTeNeM, 3HaKa CTEIEHU;
[OoKa3aTcjicM npaesuna: 10Ka3aTENbCTBA TOXKJICCTB, YMHOKEHHUS OTHOYJICHA HA MHOT'OYJIEH,
OIHOWICHE 4 YMHOKEHHUSI MHOTOUJIEHOB.
/Jlokazvleame CBOMCTBA CTENEHU C HATypaJbHBIM MOKa3aTesleM. 3aluChIBaTh U

8 MHuoroueHs! 2 JIOKa3bIBaTh (POPMYJIBI: TPOU3BECHHUS CYMMBI U Pa3HOCTH JIBYX BBIpQXKEHUH, pa3HOCTH

CUIOKEHME 1 BLIMWTAHNE MHOTOWICHOB 4 KBaJIpaToOB JIBYX BbIpaXXEHUIl, KBaJjpaTa CyMMbI U KBaJipaTa pa3HOCTHU ABYX
BBIp)KEHUI, CyMMbI KyOOB M pa3HOCTH KyOOB JIBYX BBIPAKCHHMA.
Konrponsnas padora Ne 2 1
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KoanuectBo XapakTepucTHKA OCHOBHBIX BH/IOB JeAATEIbHOCTH YYeHHKA
nap Coaeprxanue yueOHOro MaTepuaJa . .
. 4acoB (Ha ypoBHe y4eOHBIX AeliCTBHI)
10 | YMHOXX€eHUE 0JJTHOUIEHA HA MHOTOUJIEH ) Buviuucnams 3HaueHNE BBIPAXKEHUN ¢ IEpeMEHHBIMU. [IpUMeHSTh CBOMCTBA CTENIEHU
JUls IpeoOpa30BaHus BBIPAKCHUH. BBINOIHATE YMHOXKEHNE OJJHOWICHOB U BO3BECHHE

11 | YMHOXXEHHE MHOTO4JICHA Ha 5

MHOFOWICH OJIHOYJIEHA B cTelEeHb. [[puBOAUTH OAHOWIEH K CTAaHAAPTHOMY BHUy. 3alIMCBIBATh
MHOI'OWIEH B CTaHJIapTHOM BHUJIE, ONIPENENIATh CTEIIEHb MHOTOUJICHA.

12 | Pa3znoxeHue MHOTO4JIEHOB Ha 4 [TpeoOpa3oBBIBaTh MPOU3BEACHNE OHOWICHA U MHOTOYJICHA; CYMMbI, Pa3HOCTH,
MHOXHUTENH. BoiHecenne obuero IIPOM3BENECHUS JBYX MHOIOYIEHOB B MHOIOUYJIEH. BBINOJIHATE pa3noXeHHne MHOTO4IeHa
MHOXHTEJS 38 CKOOKH Ha MHOKHUTEJIA CIIOCOOOM BBIHECEHHS OOIIEro MHOKHUTEIS 32 CKOOKH, CIIOCOOOM

13 | PasnoskeHme MHOIOWICHOB HA 4 IpYIIIUPOBKY, 110 (%OpMI}/IIJIaM COKpAIIIEHHOTO yMHO>KeHI/I6}I U C IPUMEHEHUEM
MHOKHTETH. METOJ| rpyIHpPOBKH HECKONBKIX C10c060B. Mcnonb30BaTh ykasaHHbIE IPe0OpasoBanis B MpoLecce

pelLleHNs ypaBHEHUH, 10Ka3aTeIbCTBA YTBEP)KICHUMN, PEIIeHUs] TEKCTOBBIX 3a]1a4
KonTponbnas padora Ne 3

14 | IIponsBeneHue pa3sHOCTH U CYMMBI IBYX 4
BBIPKEHUMN

15 | Pa3HOCTh KBagpaToOB ABYX BBIpAXKECHHUU 3

16 | KBampaT cymMBbI U KBaJipaT pa3HOCTH )

JIBYX BBIpXKEHUH

17 | Ilpeobpa3oBaHre MHOTOWICHA B 4
KBaJpaT CyMMBI HJIM PA3HOCTH JIBYX
BBIPKECHUI
Kontponbnas padora Ne 4 1

18 | Cymma 1 pa3HOCTh KyOOB JABYX 3
BBIPKECHUI

19 | [IpumeHeHue pa3IMYHBIX CIOCOOOB 4
pa3I0KEeHUs] MHOTOUWIECHa Ha
MHOXHTEIH
[ToBTOpEHME cucTEMaTU3aALMA 2

yueOHOro Marepuana
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KoumnuectBo XapaKkTepuCcTHKA OCHOBHBIX BUJAOB /IeAITEJIbHOCTH Y4eHHKA
mnap. Coaeprxanue yueOHOro MaTepuaJa - N
4acoB (Ha ypoBHe y4eOHBbIX JeHCTBHIA)
Konrponbnas padora Ne 5 1
I'nasa 3 ®yukuun 18
20 | CBsa3u Mexay BenuuuHamu. OyHKIuUA 4 IIpusooums npuMeEpbI 3aBUCUMOCTEN MEXy BenuuHaMu. Pasnuyars cpenu
3aBUCUMOCTEN KIIMOHAJIbHBIE 3aBUCUMOCTH.
21 | CnocoObl 3ananust PyHKIIMH 4 bynxu . .
Onucviéams nowsimus: 3aBUCUMOIN M HE3aBUCHUMOM IepeMeHHbBIX, (DYHKIIMH, apryMeHTa
22 I'padux Gpynkumm 3 dbyHkuy; cnocoObl 3aaanus GyHKIUU. DopMynHpoBaTh ONMpeneIeH s : 00IacTH
23 | Jluneiinas bynximus, eé rpaduky 5 OIpeeICHUs Q)y}EKuHI/I, oOnacty 3HaueHM QyHKIMH, Tpaduka QyHKINH, THHESHHON
CBOICTBA GyHKIUH, IPSIMOM MPOMOPLIUOHAILHOCTH.
Bviyucnams 3HaueHne (YHKINU IO 33JaHHOMY 3HaYeHHIO aprymeHTa. CoCTaBIsTh
IloBTOopenne n cucreMaTu3anus 1 Tabnuubl 3HaueHu GyHkuu. Ctpouts rpaduk GyHKINY, 3a1aHHOM TabnuyHo. [To
y4ebHoro mMarepuana rpaduKy QYHKIUY, SIBISFOIICHCS MOJICIBIO peaThbHOTO MPOIIecca, ONPEISISITh
KourposbHast pabota Ne 6 1 XapaKTePUCTHKU 3TOT0 nporiecca. CTpouTs rpaduk TUHEHHON HYHKIIUN U MIPSIMON
PONOPIHUOHATLHOCTH. ONUCHIBATH CBOMCTBA 3TUX (PYHKIIHIA
I'naga 4 CucremMbl JUHEHHBIX YPaBHEHUH € o5
ABYMSA IlepeMeHHbIMU
24 | YpaBHEeHUS C IByMs IEpEMEHHBIMU
. IIpugooums npumepsl: ypaBHEHUS C ABYMs NIEPEMEHHBIMU; JINHEHHOTO YPaBHEHHUS C
25 | JIuneiiHOe ypaBHEHHE C JBYMsI 4 p pUMEpDL- YP JIBYMA TIEp > yP
JIBYMSI TIEPEMEHHBIMU; CUCTEMBI JIBYX JIMHEHHBIX YPABHEHHI C ABYMsI IEPEMEHHBIMU,
NEPEMEHHBIMU U €ro rpaduk
peanbHBIX MPOLIECCOB, ISl KOTOPHIX YPaBHEHHUE C IBYMs IEPEMEHHBIMU UJIU CUCTEMA
26 | CucTteMsl ypaBHEHHH ¢ IByMs 4 YPaBHEHHMH ¢ JBYMS IEPEMEHHBIMU SBIISIOTCS MATEMATHIECKMMH MOJIEIISAMHU.
IEPpEMCHHBIMU. Fpa(bnqecxnﬁ METOJ Onpenenﬁn,, SABJIACTCA JIM MIapa YUCEJI PEIICHUEM JAaHHOTO YPAaBHEHUS C ABYM:I
pEeIICHUSA CUCTEMBI IBYX JIMHEHHEBIX MIEPEMCHHBIMU.
ypaBHeHPIfI C ABYMs IICPECMCHHBIMU @opMyﬂupogamb;
27 | Pemenne crcrem nHeHHbIX ypaBHEHHii 3 onpeoeneHus: PellIEeHUs] ypaBHEHUS C IByMS IEpEMEHHBIMH; YTO 3HAUUT PEIIUTh
METOIO0M TIOCTAHOBKH YPABHEHHE C JIBYM# II€PEMEHHbIMH; rpaduka ypaBHEHHUS C JBYyMS NepeMeHHbIMHU;
JMHENHOT0 ypaBHEHUS C IByMS IEPEMEHHBIMH; PEIICHUs CUCTEMbl YPaBHEHUH C IBYMS
28 | Pewenue cucreM JIMHEWHBIX ypaBHEHUN 4 TIePEMEHHBIMH;
METO/IOM CJI0KEHUS c6801icmea ypaBHEHUH C IByMsl IEPEMEHHBIMU.
29 | Pemenue 3a1a4 ¢ TOMOIIBIO CHCTEM 5 Onucviéamy: cBOMCTBA TpadyKa JUHEHHOT0 YpaBHEHHSI B 3aBUCUMOCTH OT 3HAYSHUN
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KonuyectBo XapaKkTepuCcTHKA OCHOBHBIX BU/0B IeATeJbHOCTH YYCHHKA
mnap. Coaeprxanue yueOHOro MaTepuaJa . .
4acoB (Ha ypoBHe y4eOHBIX AeliCTBHI)
JIMHEUHBIX YPaBHEHUN K03 PHUIHUEHTOB, rpaduIecKuii METO PEILICHHSI CUCTEMBI IBYX YPaBHEHUH C IBYMs
IIEPEMEHHBIMH, METOJI IOJICTAHOBKU U METOJ, CJIOKEHUS IS PEIIEHUS CUCTEMBI 1B
IToBTOpEHME M cUCTEMATH3ALIMS 1 pem ’ ALTTON A AP FBYX
JIMHEUHBIX YPABHEHUN C ABYMs [IEPEMEHHBIMH.
yueOHOro Marepuaina o
Cmpoumsb TpaduK JMHEHHOTO ypaBHEHHUS C IByMsI IepeMeHHbIMU. Permare cucremsl
Kontponsnas pabora Ne 7 1 JIBYX JIMHEWHBIX YPABHEHUHU C JBYMS IIEPEMEHHBIMHU.
Pewamp TeKCcTOBBIE 3aJa41, B KOTOPBIX CUCTEMA JABYX JINHEHHBIX YPaBHEHUH C JIBYMsI
IIEPEMEHHBIMU SBIISAETCS MATEMATHYECKOW MOJIENBIO PEAIBHOTO IPOLECCA, U
MHTEPIPETUPOBATH PE3YJILTAT PELICHUS CUCTEMBI
IToBTOpEHHe U cucTeMaTH3aNus Y1eOHOI O 10
MaTepuaia
VYpaxHeHus Uil IOBTOPEHUS Kypca 7 Kilacca 7
HToroBast KOHTpOJIbHAS paboTa 1
PesepBHBIC Yachl 171 IPOBEACHUS TOPOICKUX, 2

00J1aCTHBIX MOHUTOPHHTOB U KOHTPOJIbHBIX
pabot
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Auiredpa. 8 kiacc

4 qaca B HeJeno, Bcero 136 yacoB)

Ne Coaepixanue yueOHOTo Koxa-Bo XapakTepucTHKAa OCHOBHBIX BH/I0B J1eSITeJIbHOCTH YUYeHHKA
nap. mMaTepuajia 4acoB (Ha ypoBHe y4eGHbIX JeiicTBHIi)
I'nasa 1 PauuonanbHble BbIPAKEHUS 55
1 Panmonanbshelie 1poou Pacnosznasams 1ienple panoHaIbHbIE BBIPAXKEHUS, IPOOHBIE pallHOHAJIbHbIC
o o BBIPAYKEHUS, IPUBOAUTH IPUMEPHI TAKUX BBIPAKEHUM.
2 OcCHOBHOE CBOWCTBO PallMOHATIBHON 4 P » IPHBOAL PHMEp P
1poGH Dopmynuposams.
onpeoeneHus: PALIMOHAIIBHOTO BBIPAXKEHUSI, JOYCTUMbBIX 3HAUEHUN IEPEMEHHOM,
3 CiiokeHHE U BBIYUTAHUE PALIHOHATBHBIX 4 TO>K/IECTBEHHO PaBHbBIX BBIPAXKEHUM, TOKIECTBA, PABHOCWIbHBIX YPABHEHHI,
Apo0eii ¢ OMHAKOBBIMU 3HAMCHATEISIMH PalMOHAIBHOTO YPABHCHHUS, CTCIICHHU C HYJICBBIM ITOKA3aTEJIEM, CTEIICHU C LEJIBIM
4 CIOKEHUE M BBITHTAHHE PAIHOHATHHBIX 7 OTpHLIATEJILHBIM IIOKa3aTeleM, CTaHAAPTHOTO BUJIA YUCIIa, 0OpaTHOM
ipo0eii ¢ pasHBIME 3HAMEHATENSIMU TIpONMOPLNOHATEHOCTH, 5 5
cgolicmea: OCHOBHOE CBOMCTBO PallMOHANIBbHOM 1poOU, CBOMCTBA CTENEHHU C LIETBIM
KonTponsnas pabora Ne 1 1
MOKa3aTesaeM, ypaBHeHU!, QYHKIUHN Y = —;
5 YMHOKEHUE U JIEJICHUE PAllHOHAJIBHBIX 5 n
npobeit. Bo3peneHne pannoHaabHOM npasuna; CIOKeHUs!, BRBIYUTAHUS, YMHOXKEHHUSI, IeJICHUs Ipo0el, BO3BeIeHUs IpoOu B
IpoOu B CTENEHb CTEIEHb; YCIOBUE PAaBEHCTBA APOOH HYIIIO.
/Jloka3vleame CBOICTBA CTENIEHU C LIETIBIM [TOKA3aTEIEM.
6 ToxmecTBeHHBIE TPEOOPA3OBAHMS 10 . . . .
. Onucvieams rpaduIecKuii METO PEeLICHHUs YPaBHEHU ¢ OJJTHOM MepeMEHHOM.
palMoHaIbHBIX BBIPAXKEHUI . .
IIpumensams OCHOBHOE CBOMCTBO palliOHAIBHOM IPpOOH JIJIsl COKpAIEHUS
KonTtponbHas pabora Ne 2 u ipeoOpazoBanus 1pobei. [IpuBoauTh qpodu kK HOBOMY (00IIeMYy) 3HaMEHATEIIIO.
7 PaBHOCHIBHBIE YPABHEHUS. 4 Haxomuts cymmy, pasgocn), IIPOU3BE/IEHUE U YaCTHOE J1p06efl. BoinonusaTe
PaloHabHbIE ypaBHEHHS TOJK/IECTBEHHbIE PE06PasOBatIs PALMOHANLHBIX BEIPaXKEHHUH.
Pewams ypaBHEHUS C IEpeMEHHON B 3HAMEHATENe JPOoOH.
8 CremneHb ¢ HeIbIM OTPHIATETbHBIM 5 IIpumensimsb CBOMCTBA CTENIEHH C IEJIBIM MTOKa3aTesaeM i IpeoOpa3oBaHus
IIOKa3aTeleM BBIPQKCHHIL.
9 CBolicTBa CTENEHHU C LIENBIM II0Ka3aTeIeM 3anucvieamp ncna B CTAHIAPTHOM BHJIE.
10 4

OyHKIUA Y = K u e€ rpaduk
X

Buvinonname nocrpoenue u urenue rpapuka GyHKIun y = —
n
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Conep:xkanue y4eOHOTO Koua-Bo XapakTepucTHKA OCHOBHBIX BU/IOB J1€SITEJIbHOCTH YYeHUKA
nap. MarepuaJjia 4acoB (Ha ypoBHe y4eOHBIX JAelicTBHIi)
KonTponbnas padorta Ne 3 1
I'nasa 2 KBagpaTHbie KOPHH. 30
JleficTBUTEILHBIE YU CJIA
11 | Oynxups y = X u eé rpaduk Onucviéams: IOHSATHE MHOKECTBA, DJIEMEHTA MHOXKECTBA, CIIOCOOBI 3a/1aHuUs
12 | Ksamparssie xopen. Apudmermacckii 4 MHOJECTB; MHOXECTBO HaTypaJIbHBIX THCEIl, MHOXKECTBO LENIBIX IHCEIL, MHOXKECTBO
KBATPATHEIH KOPEHB palMOHANBHBIX YUCEII, MHOXKECTBO I€UCTBUTEIIBHBIX YHCEI U CBA3U MEXKAY STUMU
YHCJIOBBIMA MHOKECTBAMU; CBSA3b MEKY OECKOHEUHBIMU JIECSITUUHBIMU IPOOSMU U
13 MHO€ECTBO U €TI0 JIEMEHTHI 2 pauroHaJILHBIMU, HpPallMOHAJIbHBIMU YK CIIAMHU.
14 | Moamuo)ecTBO. Omeparyy Haj 2 Pacnoznasams panmoHaIbHBIE U UPPAaLMOHAIBHBIE yncia. [IpuBoauTE IpuMeEpsI
MHOKECTBAMHU palMOHANBHBIX YHCEIl U UPPALMOHAIBHBIX YUCEN.
3anucvieams ¢ TOMOIIBIO (POPMYJT CBOMCTBA ACHCTBUN C ACHCTBUTEILHBIMHU
15 | HucnoBble MHOXKECTBA 3 YHCIIAM.
16 | CaoiicTBa aprMETHIECKOTO 5 Dopmynuposam:
KBaJPaTHOTO KOPHS onpeodenenus: KBaAPaTHOIO KOPHS U3 YKClia, apu(PMETHUECKOro KBapaTHOrO KOPHs
13 YUCJIa, PABHBIX MHOXKECTB, IOJIMHOKECTBA, IEPECCUECHUS MHOXKECTB, 00BETUHEHUS
17 TomﬂeCTBevHHHe npeoOpazoBaHus 7 MHOKECTB;
BBIPKCHIH, CONCPKAILMX KBAZIPATHBIC ceoiicmea: GyHKIMN Y = X2, apHMETHICCKOTO KBaJPATHOTO KOPHS, ByHKIIHH
KOpHH
y=x.
18 OyHKIUA Y = «/; u e€ rpadux 3 Jokazvieams CBOWCTBA apU(PMETUIECKOTO KBAAPATHOTO KOPHSL.
KontponbHas padora Ne 4 1 Cmpoums rpaduxu QyHximii y = X'u y= \/; '
[IpumeHsTh MOHATHE apU(PMETHUECKOTO KBaIPATHOT'O KOPHS JIJIsl BBIYUCIICHUS
3HA4YECHUM BBIPAKEHUMN.
Ynpowams Bepaxkenus. Pemars ypaBHeHns. CpaBHUBATh 3HAYECHMS BBIPAKEHUN.
BrimonHaTe npeoOpa3oBaHye BEIPAKEHUI ¢ TPUMEHEHUEM BBIHECEHUSI MHOKHTEIS
M3-TI0J] 3HAKa KOPHs, BHECEHUE MHOKHUTEIA 10| 3HAK KOPHsl. BBIMOIHATE
0CBOOOXKICHHE OT UPPALIMOHATIBLHOCTH B 3HAMEHATele APoOH, aHAIIU3 COOTHOIICHHH
MEX/1y YHCIOBBIMU MHOKECTBAMH M UX 3JIEMEHTaMH
I'naga 3 KBanpaTHble ypaBHEeHHs 35
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Conep:xkanue y4eOHOTO Koua-Bo XapakTepucTHKA OCHOBHBIX BU/IOB J1€SITEJIbHOCTH YYeHUKA
nap. MarepuaJjia 4acoB (Ha ypoBHe y4eOHBIX JAelicTBHIi)
19 | KBazgparsble ypaBHeHUs. Pelienue 4 Pacnosnasams v IpUBOANTE IPUMEPHI KBaIPaTHBIX YPABHEHUM pa3IMYHbIX BUOB
HEMOJIHBIX KBaJIPaTHBIX YpaBHEHUN (TOJTHBIX, HETIOJIHBIX, MPUBEAEHHBIX ), KBAIPATHBIX TPEXUICHOB.
o Onucvieams B 00111eM BUJIE PEILICHHE HEMOIHBIX KBAJPATHBIX YPAaBHEHHH.
20 | ®opMmyiia KOpHEW KBaJIpaTHOTO ) Hl ep P P
yPABHCHHA Dopmynuposamy:
onpedeneHus: ypaBHEHUS NIEPBON CTENEHU, KBaIpaTHOI'O ypaBHEHUS; KBaIpaTHOIO
21 | Teopema Buera S TpéX4sIeHa, JMCKPUMUHAHTA KBAIPATHOTO yPABHEHUS
Koutpossias paGora Ne 5 1 Y KBaJPaTHOTO TPEXWIEHA, KOPHS KBaAPATHOTO TPEXWICHA; OMKBAAPATHOTO
ypaBHEHUS;
22 | KBagparHslil TpEXWICH 5 C6801iCM6a KBaIpaTHOTO TPEXUIICHA;
23 | Peienue ypaBHeHHH, KOTOPBIC CBOISTCS 7 meopemy Buera u o0patHylo eii Teopemy.
K KBa(PaTHbIM YPABHEHISIM 3anucvlieams 1 10Ka3bIBaTh (POPMYIy KOpHEH KBaJApaTHOro ypaBHeHUs. MccaenoBaTh
KOJIMYECTBO KOPHEH KBAapaTHOTO YpaBHEHHsI B 3aBUCUMOCTHU OT 3HAKA €T0
24 | PannoHaJbHBIE YPAaBHEHUS KaK 7 JIHCKPUMHHAHTA.
MaTEeMATHHCCKIC MOLICIIH PCATTbHBIX Jloxazvieams meopemvl: Bueta (IpAMyIo U 00paTHYIO), O Pa3jIokKEHHHU KBAaJIPATHOTO
ChTyanuu TpEXUJIeHa HA MHOYKHTEIH, O CBOWCTBE KBaPATHOTO TPEXUIIEHA C OTPULIATEIHHBIM
Kontponbnas padota Ne 6 1 JACKPUMHAHAHTOM.
Onucvieams Ha IPUMEPAX METOJ 3aMEHbI IEPEMEHHOM ISl pellIeHNs] ypaBHEHUH.
Haxooums KOpHU KBaJIpaTHBIX YpaBHEHUH pa3M4yHbIX BUJOB. [IpuMeHsTh TEOpEMY
Buera u o6patHyto eif TeopeMy. BbINONHATE pa3inokeHne KBaJpaTHOro TpEXWIeHa Ha
MHOKHUTENN. HaxoquTh KOpHU ypaBHEHMI, KOTOPBIE CBOAATCS K KBaJAPAaTHBIM.
CocTaBnTh KBaJipaTHbIE YPaBHEHUS U YPAaBHEHMsI, CBOASIINECS K KBaIPaTHBIM,
SBJIAIOIINECS MATEMAaTUUECKUMHU MOJIETISIMU PEaIbHBIX CUTyalUi
IloBTOpEeHue U cucreMaTu3auus yueOHOro 16
MaTepuaja
VYnpakHeHus A1 HOBTOPEHUs Kypca § Kiacca 12
Kontponbras padota Ne 7 1
Pe3epBHbIe uachl A4J1 MPOBEIEHUS TOPOACKHUX, 3

00J1aCTHBIX MOHUTOPUHIOB U KOHTPOJIBHBIX padboT
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Auredpa. 9 kaacc

4 gaca B Heelro, Bcero 136 yacos

Copepxanue yuyeOHOT0O Koa-Bo XapakTepucTHKAa OCHOBHBIX BH/I0B /IeSITeIbHOCTH YYCHHKA
nap. MaTepHaJa 4acoB (Ha ypoBHe y4eGHbIX JeiicTBHIi)
I'naga 1 HepaBencTBa 25
1 UYucnoBble HEPABEHCTBA 4 Pacnosnasams 1 IpUBOINTE IPUMEPBI YHCIIOBBIX HEPABEHCTB, HEPABEHCTB C IEPEMEHHBIMU,
o JIMHEHHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM, JBOMHBIX HEPAaBEHCTB.
2 OcCHOBHBIE CBOWCTBA YMCIIOBBIX
Dopmynuposamn.:
HEPABEHCTB . .
onpeoeneHus: CPABHEHUS JBYX UNCEJ, PELIECHUS HEPABEHCTBA C OJJHOW IEPEMEHHOM,
3 CrioxeHue u yMHOXKEHUE YHCIIOBBIX 3 PaBHOCHJIBHBIX HEPaBEHCTB, PEIICHHS CUCTEMbI HEPABEHCTB C OJJHOM MEPEeMEHHOM, 00J1acTH
HCPaBCHCTB. OncHUBaHNE 3HAYCHUS OIIPENEICHUS BEIPAXKECHNS,
BBIPAKCHUA CB01iCMeEa YNCIIOBbIX HEPABEHCTB, CJI0KEHUSI U YMHOKEHUS YUCIOBBIX HEPABEHCTB
4 HepaBeHCTBA ¢ OJIHOI TIepeMEHHOi 2 /lokazvieams: CBOWCTBA YHCIIOBBIX HEPABEHCTB, TEOPEMBI O CIIOKEHUHU U YMHOKEHUU
YHCJIOBBIX HEPABEHCTB.
Pemenne HepaBeHCTB ¢ OHOK 6 Pewame nuHeliHbIe HEpAaBEHCTBA. 3alMChIBATh PELICHUS HEPABEHCTB U UX CUCTEM B BUJIE
nepeMeHHOM. HucnoBble YHCIIOBBIX IPOMEXYTKOB, 00BEAMHEHHS], IEPEeCeUEHUs YUCIOBBIX TPOMEKYTKOB. Pemath
IIPOMEKYTKH CUCTEMY HEpaBEHCTB € 0JIHOH nepemMeHHoU. O1ieHUBaTh 3HaUeHue BelpaxkeHus. M300paxaTh
6 CHCTEMBI JINHEIHBIX HEPABEHCTB C 6 Ha KOOPAMHATHOM MPSAMOM 3a/laHHbIE HEPABEHCTBAMHU YUCIIOBBIE IPOMEXYTKHU
OJIHOM IIEPEMEHHOU
Konrtponsnas padora Ne 1 1
I'naga 2 KBanparnunas pyHkous 44
7 [ToBTOpEHME U pacuIupeHne 4 Onucvieams IOHATUE QYHKIMU KaK MPaBUjia, YyCTAHABIMBAIOLIETO CBSA3b MEXKAY dJIEMEHTaMU
CBEJIEHUH 0 PYHKITUH JIBYX MHOKECTB.
o Dopmynuposams.:
8 CaoiicTBa GhyHKINN 4 pMYIUp

Kak noctpouts rpaduk pyHKIMM y
= kf(x), ecnn u3BecTeH rpadux

dynxuun y = ()

onpedenenus: Hyls QYHKIMU; TPOMEKYTKOB 3HAKOTIOCTOSHCTBA (DYHKIMHU; (PYHKIINH,
BO3pacraroleil (yobiBarolieil) Ha MHOXKECTBE; KBaApaTUUHON (PYHKIIMU; KBAAPAaTHOTO
HEPaBEHCTBA;
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Conep:kanue y4eOHOT0 Koua-Bo XapakTepucTHKA OCHOBHBIX BU/IOB J1€AITEJIbHOCTH YYeHUKA
nap. MarepHaJia 4acoB (Ha ypoBHe y4eOHBIX JAelicTBHI)
10 | Kak moctpouth rpaduku GyHKITHI Y 4 ceoticmea KBaJIpaTHIHOUW (PYHKIINH;
=f(x) +buy="f(x+a), ecau npasuia OCTpoeHus rpahukoB QYHKIHIA ¢ TOMOIIBIO MpeodpasoBanumii Buaa f(X) — f(X)+a;
u3BecteH rpaduk ¢pynkmuu y = f(X) f(xX) — fix + a); f(x) — kf(X).
11 | Kpagpatnunas dynkius, & rpadux 7 Cmpoums Tpaduku QyHKIHI ¢ TOMOIIBI0 MpeodpazoBanwmii Buaa f(X) — f(x) + a;
i enoriersa 100 = ffx + a; 160 — Ki(9).
Cmpoums Tpaduk kBagpatndHoi yHkiuu. [To rpaduky kBaapaTuaHO# GyHKIIMH OIIMCHIBATH
KonTponbnas padora Ne 2 1 eé CBOICTBA.
12 | Pelmente KBATPATHBIX HEPABCHCTB 7 Onucvléams CXeMaTUYHOE PACIIONIOKEHHE MTapa00Ibl OTHOCUTEILHO OCH abCIUCC B
3aBHCHUMOCTH OT 3HaKa cTapiiero ko3 QuureHTa u TMCKPUMUHAHTA COOTBETCTBYIOIIETO
13 | CucremMbl ypaBHEHHI C IBYMS 7 KBA/[PaTHOTO TPEXWICHA.
NEPEMCHHBIMA Pewams xBaipaTHBIC HEPABEHCTBA, UCTIOIB3Ys CXEMY PACIIOIO0KEHHUS MapaboIIbl
14 | PemeHue 3a1a4 ¢ HOMOIIBIO CHCTEM 6 OTHOCHTENBHO OCH abcumucc.
ypaBHEHHil BTOPOii cTernenn Onucviéams rpauIecKuil METO/I PEIICHUS CUCTEMBI JIBYX YPaBHEHHH C ABYMS
MEPEMEHHBIMH, METO/I TTOJICTAHOBKU M METO/ CJIOKCHHUS JJIsl PEIICHUS] CHCTEMBI JIBYX
Kontpornbras pabora Ne 3 1 YPABHEHUH ¢ JBYMS IEPEMEHHBIMH, OJJHO M3 KOTOPBIX HE ABISAETCS JINHEHHBIM,
Pewams TexcToBbIe 3a71a41, B KOTOPBIX CHCTEMa JABYX YpaBHEHUI ¢ IBYMs epeMEHHBIMU
SIBIISIETCS MAaTEMaTHYECKON MOJIEIBIO PEaTbHOTO TIPOoIIecca, U HHTEPIPETHPOBATh PE3yIIbTaT
PELIEHHSI CUCTEMBI
I'naga 3 JneMeHTbI NPUMEPHOH 2
MaTeMATHKHU
15 | MaremaTtnueckoe MOAEINPOBAHNE 4 IIpusooums npumepuoi:
TR — 4 MaTeMaTHYECKUX MOJIENIel peabHbIX CHTYallui; TPUKIIaTHBIX 3a]1a4; HpI/I6J'II/I)KéHHBEX
BEJIMYMH; UCIIOIB30BaHUSI KOMOMHATOPHBIX MIPABHII CYMMBI U IPOU3BEACHHUS;, CITyIaHBIX
17 [TpnOKEHHBIE BHIYUCTICHUS 3 COOBITHIA, BKJItOUYasi JOCTOBEPHBIE U HEBO3MOKHBIE COOBITHSI; OIBITOB C PABHOBEPOSTHBIMHU
18 | OcHOBHBIE IPABHITA KOMOHHATOPHKH 4 HCXOJIaMH; NPEJICTABICHNS CTATHCTHECKHX AHHBIX B BHAC Ta6Jvmu, JrarpaMm, rpadukos;
MCTIOJIB30BaHUS BEPOSITHOCTHBIX CBOMCTB OKPY)KAOIINX SBJICHUH.
19 | YacToTa 1 BEpOSTHOCTh CIIy4ailHOTO 2 Dopmynuposams:
COOBITHS onpeoeneHus: AOCOTIOTHON MOTPEIIHOCTH, OTHOCUTEILHOU MOTPEIIHOCTH, JJOCTOBEPHOTO
20 | Kiaccuueckoe onpe/ieeHue 4 COOBITHSI, HEBO3MOXKHOTO COOBITHSI; KIIACCHYECKOE OTIPEICIIEHUE BEPOSATHOCTH;
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Conep:kanue y4eOHOT0 Koua-Bo XapakTepucTHKA OCHOBHBIX BU/IOB J1€AITEJIbHOCTH YYeHUKA
nap. MaTepuaJa 4acoB (Ha ypoBHe y4eOHBIX AelCTBHIA)
BEpPOSITHOCTH npasuia: KOMOMHATOPHOE MPABUIIO0 CYyMMBI, KOMOMHATOPHOE MPABUIIO TIPOU3BEICHHUS.
21 | HauanbHbie CBEICHHA O CTATHCTHKE 4 Onucvléams 3Talbl PELICHUs IPUKIIAIHON 3aJa4H. )
[TosICHSITH ¥ 3aMUCHIBATH POPMYIY CIONKHBIX TMPOICHTOB. [[pOBOAUTE MIPOIICHTHBIE PACUETHI C
KonTponsnas padora Ne 4 HCIIOJIb30BAHNUEM CIIOKHBIX IPOLEHTOB.
Haxooums TOYHOCTH IPUOIMKEHUS 110 TaOINIE NPUOIMKEHHBIX 3HAYEHU I BEJTMUNHBIL.
Hcnonp3oBath pa3nuyHbie (OPMBI 3aITUCH NPUOTMKEHHOTO 3HAUEHUS BeTMYUHBL. OIIeHUBATh
MpUOJIKEHHOE 3HAYECHUE BETTUYMHBI.
1Iposooums onbITHI CO ciydyallHBIMU Ucxoaamu. [1osScHATE U 3anuChIBaTh HOpMYIy
HAXO0JKJICHUS YaCTOTHI CIIy4aitHOTO COOBITHSI. ONUCHIBATH CTATUCTUYECKYIO OIIEHKY
BEPOATHOCTH CIy4aitHOTo coObITHs. HaxoauTh BEpOATHOCTD CIIY4aliHOTO COOBITHS B OIBITAX C
PaBHOBEPOSITHBIMH HUCXOJAaMH.
Onucwviéams TaNbl CTATUCTUYECKOTO HccaenoBanusa. OGopMiIsaTh HHPOPMAIIUIO B BUIC
Tabnui u nuarpamm. M3pnekats undopmaiuio u3 Tadaun u guarpamMm. Haxoauts u
MPUBOAUTH MPUMEPHI UCIIOJIb30BaHUS CTATUCTUYECKUX XAPAKTEPUCTUK COBOKYITHOCTHU
JIAHHBIX: CpeJIHEee 3HaUeHne, MOJIa, pa3Max, MeJruaHa BEIOOpKU
I'nasa 4 YucnoBbie NOCIEA0BATEILHOCTH 23
22 | UncnoBsi€ MOCIEI0BATENIBHOCTH 3 Ilpusooums npumepwbi: MOCIENOBATETLHOCTEN; YUCIOBBIX MOCIEA0BATEILHOCTEN, B YACTHOCTH
23 | Apudmermueckas mporpeccrs aqu)MeTqueCKOﬁ Y TEOMETPUYECKON IPOrPECCHI; HCTIOIB30BaHUS IOCIEI0BATENBHOCTEN B
peaNbHOM KU3HU; 33]1a4, B KOTOPBIX PACCMATPUBAIOTCS CYMMBI C O€CKOHEYHBIM YU CIIOM
24 | CymMa N nepBbIX YWICHOB 4 claraeMbix.
apu(pMETHIECKON NPOrPECCUH Onucwvieams: TIOHATHE MOCIEI0BATEILHOCTH, YI€HA MMOCIEI0BATEILHOCTH, CITOCOOLI 3aJaHus
25 I'eometpuueckas nporpeccus 4 HOCTCAOBATEIILHOCTH.
Buviuucnisameb aneHsl mocaea0BaTeIbHOCTH, 3aJaHHON ()OPMYIION N-TO WICHA WU PEKYPPEHTHO.
26 | CymMa N nepBbIX YICHOB Dopmynuposamo:
reOMETPUYECKON POrPecCHH onpeodeneHus: apuPMETHIECKON TPOTPECCHH, TEOMETPHUIECKON MPOTPECCUH;
27 | Cymma GeckoHeuHOM 3 c60ticmea YJICHOB T€OMETPUIECKON U apu(PMEeTHUIECKO MTPOrpeccuit.
reOMETPUYECKOI IPOTPECCHH, Y 3aoasams apuPMETHIECKYIO U TEOMETPUUIECKYIO MPOTPECCUU PEKYPPEHTHO.
KoTopo#t | q | <1
3anucvieamo 1 noscHsams GOpMyIBI 00IIETo UiieHa apu(METHIECKON U TEOMETPUUIECKOM
KonTponbnas pabora Ne 5 1

IIPOTpeECCHi.
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Conep:kanue y4eOHOT0 Koua-Bo XapakTepucTHKA OCHOBHBIX BU/IOB J1€AITEJIbHOCTH YYeHUKA

nap. MaTepuaJa 4acoB (Ha ypoBHe y4eOHBIX AelCTBHIA)
3anucvisamsv 1 0okazvieams: GOPMYIBI CyMMBI N TIEPBBIX WICHOB apUPMETUIECKON U
reOMEeTPUYECKOM nporpeccuii; GopMyIibl, BhIpakarollie CBOMCTBA WIEHOB apu(pMeTUYECKOl U
F€OMETPUYECKON TPOTPECCUM.
Buiuuciams cymmy O€CKOHEYHOM r€OMETPUUECKOM MPOTPECCUH, y KoTopon | q | < 1.
[TpencraBisTh OECKOHEYHBIE IEPUOTUIECKUE AIPOOH B BUIAC OOBIKHOBEHHBIX

IloBTOpEHUE M cucTeMaTH3alus Y4eOHOT0 18

MarTepuasa

VYnpaxHeHus Uil IOBTOPEHUs Kypca 9 14

KJ1acca

KonTponbnas padora Ne 6 1

PesepBHBIe yackl 1715 TpOBEACHUS 3

TOPOJCKUX, 00JIACTHBIX MOHUTOPUHIOB U
KOHTPOJIbHBIX padoT
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I'eomeTpus. / KJacc
2 yaca B HeJeJI0, Bcero 68 yacos

]
&g
2 e Conep:kanue y4eOHOTO Kosaun4yecTBo XapakTepucTHKA OCHOBHBIX BH/I0B JeSITEJIbHOCTH YYEeHHKA
é 8 MaTepHaJa 4acoB (Ha ypoBHe y4eOHBIX AelCTBHIH)
=
=
I'naea I Ilpocreiimme
reomerpu4yeckue (purypsni u ux 15
CBOIICTBA
1 Touku u npsMble 2 IIpugooums ipuMepbl FTeOMETPUYECKUX (QUTYD.
Onucvleams TOUKY, MPSIMYIO, OTPE3OK, JI oJ1.
2 OTpe30k u ero aanHa 3 ¥» HPAMYIO, O1p YT YT
Dopmynuposams:
3 | Jlyu. Yron. U3mepenue yrios 3 onpeoenenus.; PaBHBIX OTPE3KOB, CEPEIMHBI OTPE3KA, PACCTOSHUS MEK/TY JBYMSI TOUKAMH,
4 CMesKHBIE H BEPTHKATBbHbIE 3 JIOTIOJTHUTENBHBIX JTydeH, pa3BEPHYTOI0 YIiia, paBHBIX YIJI0B, OMCCEKTPHUCHI YIIIa, CMEXHBIX
yITBI Y BEPTUKAIBHBIX YTIIOB, IEPECEKAIOIINXCS MPSIMBIX, TIEPIICHIUKYIISPHBIX MPSMBIX,
NEePIEHINKYIISpa, HAaKIIOHHOM, pacCTOSIHUS OT TOUKH JI0 MPSIMOM;
5 leprenmKynspHbIe IpsAMBbIE 1 ceoticmaéa: PacIoyoKEeHHsI TOUEK Ha MPSIMON, U3MEPEHMSI OTPE3KOB U YIJIOB, CMEKHBIX U
AKCHOMBI 1 BEPTUKAJIBHBIX YIJIOB, MEPIEHIUKYISIPHBIX MPSIMBIX; OCHOBHOE CBOMCTBO MPSIMOIA.
Knaccugpuyuposamo yrisi.
TloTopenne u 1 Jlokazbieams.: TEOPEMBI O NIEPECEKAROIIMXCS TIPAMBIX, O CBOWCTBAX CMEXKHBIX
CHCTEMATH3aIlHs yIeOHOTO BEPTHKAILHBIX YIJIOB, O €IMHCTBEHHOCTH MPSAMOIi, EPIEHINKY/ISPHOM JaHHOM (Cydai,
Marepuaia KOT'JIa TOYKA JIEKHUT Ha JAHHOM MPSAMOI).
KOHTpOHLHaﬂ pa60Ta Ne 1 1 Haxooumo JJIMHY OTPE3Ka, rpaayCHYIO MEPY yriia, HCII0JIb3YyA CBOMCTBA UX H3MepeHHI71.

H306pasxcams ¢ TOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB F€OMETPUUECKUE (PUTYPBI: OTPE3OK,
JIy4, YTOJ, CME€XHbIE€ U BEPTUKAJIbHbIE YIJIbl, NEPIIEHIUKYISIPHBIE IPSIMbIE, OTPE3KH U JIYUH.
losachame, 4TO TaKOE AKCUOMA, ONIPEEIIEHUE.

Pewamyo 3aaun Ha BEIYUCIIEHUE U 10KA3aTEJIbCTBO, IPOBOS HEOOXOJMMBIE JOKA3aTEIbHbIE

paccyxaeHHUs
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2 e Conep:xkanue y4eOHOTO KosaunyecTBo XapakTepucTHKA OCHOBHBIX BU/0B JeSITEJIbHOCTH YYEHHKA
z - .
= % MaTepuaJja 4acoB (Ha ypoBHe yueOHbIX el cTBHIl)
=
I'nasa 2 TpeyrojibHUKH 17
7 PaBHBIE TPEYrOIBHUKH. 2 Onucvléams CMBICT TIOHATHS «paBHbIE QUIYpbI». [IpuBOAUTH IpUMEpHI paBHBIX GUTYD.
Bricora, menunana, H306padxcame M HAXOAUTH HA PUCYHKAX PaBHOCTOPOHHHE, paBHOOEAPEHHBIE,
OuccekTpuca TpeyroJibHuKa IPSIMOYTOJIbHBIE, OCTPOYTOJIbHBIE, TYIIOYTOJIbHbIE TPEYTOJbHUKU U UX JIEMEHTHI.
o . Knaccuguyuposamsv TpeyronbHUKH 110 CTOPOHAM U yTjiaM.
8 IIepBblil 1 BTOPOM IPU3HAKU 4 puyup peyr p yr
Dopmynuposams.
paBeHCTBA TPEYrOJIbHUKOB
onpedeneHusi; OCTPOYToJIbHOTO, TYIIOYTOJIbHOIO, IPSIMOYT'OJIBHOTO, pABHOOEIPEHHOTO,
9 PagHoOepeHHbIi 4 PaBHOCTOPOHHETO, PA3HOCTOPOHHETO TPEYrOJIbHUKOB; OMCCEKTPUCHI, BBICOTHI, MEIUAHBI
TPEYrOJIbHUK U €r0 CBOMCTBA TPEYTrOJIbHUKA; PABHBIX TPEYTOJIbHUKOB; CEPEAMHHOIO EPIECHANKYIISIpa OTpe3Ka; epuMeTpa
10 | [IpusHaku paBHOOEAPEHHOTO 2 TpeyrojbHuKa,
TPeyrobHUKa ceoticmea: paBIEO6e)1peHHoro TPEYroJbHUKA, CEPEAMHHOI0 NEPIIEHIUKYJIIIpA OTPE3Ka,
OCHOBHOT'O CBOWCTBA PABEHCTBA TPEYIOJIbHUKOB;
11 | Tperuii npu3HAK PaBEHCTBA 2 NPU3HaAKY. PaBEHCTBA TPEYTOJILHUKOB, PABHOOEAPEHHOTO TPEYTOJIbHUKA.
TPCYTOJILHUKOB okazvieams TEOPEMBL: 0 €JMHCTBEHHOCTH MPSIMOM, NEPIIEHANKYJISIPHOM TaHHOH (Ciayyai,
12 | Teopemst 1 KOI'/Ia TOYKa JISKUT BHE JAHHOM MPsAMOI1); TP NPU3HAKa PaBEHCTBA TPEYTOJbHUKOB;
MIPU3HAKY PAaBHOOEPEHHOTO TPEYrOJIbHUKA; TEOPEMBI O CBOMCTBAX CEPEIUHHOTO
Iosropenue n 1 HEPIEHIMKYIIAPA, PABHOOEAPEHHOTO M PABHOCTOPOHHETO TPEYTOJILHUKOB.
CHCTEMATH3allHs YIEOHOTO Pazvscusamp, 4T0 TAKOE TEOPEMA, OMMCHIBATH CTPYKTYPY TeopeMbl. OOBACHATH, KAKyI0
Matepuaria TEOpPEMY Ha3bIBAIOT OOPATHON JAHHOM, B YEM 3aKJIIOUAETCS METOJ JOKA3aTeNbCTBA OT
KoHTposbHas padota Ne 2 1 npoTUBHOTO. [IpMBOAUTE MpUMEPHI HCIIOIB30BAHUS 3TOTO METO/IA.
Pematp 3a1aun Ha BHIYMCIIEHUE U JOKA3aTEIbCTBO
I'naga 3 IlapajienbHbIe NPSIMBIE. 16
CymMma yriioB TpeyrojibHUKa
13 | [TapamnenpHble IpsIMbIE 1 Pacnosnasams Ha yepTexax napajiebHbIE IPSMBIE.
N3006paxaTh ¢ MOMOIIBIO TMHEUKHN U YTOJIbHUKA MapaljIelIbHbIE PSMBIE.
14 | [Ipu3Haky napauieIbHOCTH 2 p I yr P p

MIPSIMBIX

Onucvléams yribl, 00pa30BaHHbIE [TPU MEPECCUECHUH JIBYX MPSAMBIX CEKYILEH.
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2 e Conep:xkanue y4eOHOTO KosaunyecTBo XapakTepucTHKA OCHOBHBIX BU/0B JeSITEJIbHOCTH YYEHHKA
5 . .
= % MaTepHaJa 4acoB (Ha ypoBHe y4eOHBIX AelCTBHIH)
=
15 | CpolicTBa napamienbHbIX 3 Dopmynuposamy:
IIPSMBIX onpedeneHus; TAPAIIIEIbHBIX NPSAMBIX, PACCTOSIHUS MEXAY NapajuieIbHbIMU IIPSIMBbIMU,
BHEILHETrO YIJIa TPEYroJIbHUKA, TUIIOTEHY3bI U KAaTETa;
16 | Cymma yrioB TpeyrojbHHUKA 4 N yria Tpeyr ’ y ’
ceoticmeéa. IapaJlJIeNbHbIX NPSAMBIX; YIJIOB, 00pa30BaHHbIX IIPH NIEPECEUECHUH NapalIeIbHbIX
17 [IpsiMmoyrombHBIH 2 MPSIMBIX CEKYILEN; CYMMBI YJIOB TPEYTOJIbHUKA; BHEIIHETO YIJla TPEYrOJbHUKA;
TPCYTOJIPHUK COOTHOUIECHUH MEXAYy CTOPOHAMU U yIJIaMU TPEYTrOJbHHUKA; IPSIMOYIOJIBHOIO TPEYTOJIbHUKA;
18 | CroiicTBa MPAMOYTONBHOTO 2 OCHOBHO€ CBOMCTBO IapaJUIEIbHBIX MIPSAMBIX;
TpeyroNbHIKA NpU3HaKy. TIAPAJUICTIBHOCTH IPSIMBIX, PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJIbHUKOB.
/loka3vieams: TEOPEMBI O CBOMCTBAX MapaUIEIbHBIX IPSMBIX, O CYMME YIJIOB TPEYTOJIbHUKA,
Konrposshas pabora Ne 3 1 0 BHEIIIHEM YIUIE TPEYTOJIbHUKA, HEPABEHCTBO TPEYIOJIbHUKA, TEOPEMBI O CPAaBHEHHH CTOPOH
U YIJI0B TPEYTrOJbHUKA, TEOPEMBI O CBOMCTBAX IIPAMOYIOJIBHOIO TPEYTOJIbHUKA, IPU3HAKU
MapajuIeIbHbIX MPSMBIX, PABEHCTBA NPSAMOYTOJIBHBIX TPEYTOJIBHUKOB.
Pewams 3a1a4n Ha BBIUKCIIEHUE U JOKA3aTEIbCTBO
I'naéa 4 OKpy,KHOCTBH H KpPYT. 16
I'eomeTpuyeckue mocrpoeHust
19 | 'eomeTpuyeckoe MecTo 2 Ilosicuame, 4TO Takoe 3aj7jaya Ha OCTpOeHUe; reomerpuyeckoe mecto Touek (I'MT).
ToueK. OKpY>KHOCTb U KpYyT [IpuBoguTe npumepsr I MT.
o H306pascams Ha pUCYHKaX OKPY>KHOCTb U €€ 3JIEeMEHTBI; KacaTeJIbHYIO K OKPY>KHOCTH;
20 | Hekoropsle cBoiCTBa 3 P prcy Py ’ yIo Py ’
OKPY’KHOCTb, BIINCAHHYIO B TPEYTOJIbHUK, U OKPYKHOCTb, OIIUCAHHYIO OKOJIO HETO.
oKkpykHOCTH. KacarenpHas K PYyX ’ YIo B Ipeyr ’ Py T yro
OKPYKHOCTH OnuceiBaTh B3aMMHOE PACIIOJIOKEHUE OKPYKHOCTH U NPSAMOM.
Dopmynuposamy:
21 OrnucanHast ¥ BIIMCaHHAS 3 onpeodenenus. OKpY>KHOCTH, KpyTa, UX 3JIEMEHTOB; KacaTelIbHOW K OKPY>KHOCTH;
OKPYXHOCTH TPCYTI'OJIbHUKA OKPY’KHOCTH, OTIMCAHHOW OKOJIO TPEYTOJIbHUKA, U OKPYKHOCTH, BIUCAHHOMN B TPEYTOJIbHUK;
22 | 3ajaum Ha moctpoeHue 3 ceoucmed: CEPEIMHHOTO NICPIICHMKYIAPA Kak I'MT; Ouccextpucsl yria kak [ MT;
KacaTeJIbHOW K OKPYKHOCTH; IMaMeTpa U XOP/bl; TOUKHU MEPECEUEHUs CePEANHHBIX
23 | Metox reoMeTpUYECKUX MECT 3

TOYCK B 3aJa4ax Ha

NEpHCHAUKYIISIPOB CTOPOH TPCYTOJIBHUKA, TOUYKHU IIECPECCUHCHUA 6I/ICCCKTpI/IC YIJioB
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2 e Conep:xkanue y4eOHOTO KosaunyecTBo XapakTepucTHKA OCHOBHBIX BU/0B JeSITEJIbHOCTH YYEHHKA
é % MaTepHaJa 4acoB (Ha ypoBHe y4eOHBIX AelCTBHIH)
=
IIOCTPOCHHE TPEYTOJIbHUKA;
TosTopeHHe u 1 NPU3HAKU KacaTeJIbHOM.
CHCTEMATH3AIA YIeGHOrO ,ZZOKGB;blGGWlb.‘ TEOPEMbI O CEPE/IMHHOM NEPIICHNKYILIPE 1 OucceKkTpuce yria Kak I:MT;
MaTepHaa 0 CBOMCTBax KacarelabHOI; 00 OKPYKHOCTH, BIIMCAHHOH B TPEYTOJILHHK, OMHCAHHON OKOJIO
TPEYTrOJIbHUKA; IPU3HAKU KacaTEIbHOM.
Kountposbnas padora Ne 4 1 Pewamb 0OCHOBHBIE 3a/1a491 Ha IOCTPOEHHE: MOCTPOEHHE YIIIa, PABHOTO JaHHOMY;
IIOCTPOCHHE CEPEIUHHOIO NEPIEHANKYIISIPA JAHHOTO OTPE3KA; IOCTPOCHUE IIPSIMOH,
MPOXOAAIIEH Yepe3 JaHHYIO TOUKY U NEPIEHAUKYISIPHON JaHHOM MPAMON; TIOCTPOCHHE
OMCCEKTPUCHI JAHHOTO YIJIa; OCTPOSHHUE TPEYTOJbHHUKA 10 IBYM CTOPOHAM M YIIIY MEXKIY
HUMHU; IO CTOPOHE U ABYM IPHJIEKAIIUM K HEH yIriiaM.
Pemarts 3agaum Ha noctpoenue merojgom [ MT.
Cmpoumb TPEYroJbHUK MO0 TPEM CTOPOHAM.
Pewamy 3a1aun Ha BEIUNCIIEHNE, JOKA3aTEIBCTBO U IIOCTPOEHUE
O0o0menne u cucTeMaTU3anus 4
3HAHUH yYyaluuxcs
YnpakHeHus A1 NOBTOPEHUsI Kypca 3
7 KJ1acca
KontponbHas padora Ne 5 1

41




I'eomeTpus. 8 Kkiacc
2 yaca B HeJeJI0, Bcero 68 yacos

<
&g
S e Coaepixanue yueOHOTo KonuyectBo XapakTepuCcTHKA OCHOBHBIX BU/0B /1eATEJIbHOCTH Y4eHUKA
é =4 MarepuaJia 4acoB (Ha ypoBHe yUeOHBIX JeilcTBHI)
s
I'nasa 1 YeTbIpéxyrojJbHUKH 22
1 YeTbIpEXYroJbHUK U €r0 2 llosacnams, 4TO Takoe YETHIPEXYTOAbHUK. OMUCHIBATH 3JIEMEHTHI YEThIPEXYTOJIbHHUKA.
3JIEMEHTHI Pacnosnasams BeIyKIIbIE U HEBBITYKJIbIE YETHIPEX YT OJIbHUKH.
5 Tapamenorpamy. CeoicTsa 2 H306padxcams 1 HAXOAUTH HA PUCYHKAX YETHIPEXYTOJIbBHUKH PA3HbIX BUJOB U UX 3JIEMEHTBHI.
napajuiesorpamma Popmymuposams:
onpedeneHus; TApaIJIEIOrpaMMa, BbICOThI TapajlIeIorpaMMa; MpsIMOYToJIbHUKA, poMOa,
3 [pusHaku mapaiesorpaMma 2 KBaJpaTa; CpeaHEH JIMHUM TPEYTOJIbHUKA; TPAIELUU, BBICOTHI TPANeIuH, CPEIHEN TMHUU
4 TTpSIMOYTONLHIK 2 TPANELUH; IEHTPATBHOTO YIia OKPYKHOCTH, BIIHCAHHOTO yIila OKPYKHOCTH; BIMICAHHOTO 1
OMMCAHHOTO YEThIPEXYTOJIbHUKA,
5 Pomb 2 ceoticmaa: TapajjenorpaMmma, npsMoyrojbHUKa, poM0Oa, KBajipaTa, CpelHUX JIUHUN
6 Ksazpar 1 TPEYroJIbHUKA U Tpamneuu, BIUCAHHOIO yrila, BIMCAHHOTO U OMMCAHHOTO
YETBIPEXYTOJIbHHUKA;
Kontposnbras pabora Ne 1 1 npusHaKy: NapauiesiorpaMma, IpAMOYTOJIbHUKA, poMOa, BIMCAHHOTO U OIIUCAHHOTO
7 CpeHH;[;[ JIAHUS 1 LIGTI)IpéX}’l"O.]'II)HI/IKa.
TpEyroJIbHUKA Jloxazvieamsb: TEOPEMBI O CYMME YTJIOB YETHIPEXYTOJIbHUKA, O TPAlyCHOM Mepe BIIMCAHHOTO
yria, 0 CBOMCTBAX M MpPU3HAKaX MapauieJorpaMMa, IpsIMOyroJibHUKa, poM0a, BIMCAHHOTO U
8 Tpanenus A OMMCAHHOTO YEThIPEXYTOJIbHUKA.
9 LlenTpanbHble U BOUCAHHBIE IIpumenamo v3ydeHHbIE ONIPEIETICHHS, CBOMCTBA U MPU3HAKH K PEIICHUIO 3a/1a4
YTJIBI
10 | BriucaHHbI€ U ONIMCAaHHbBIE 2
YETBIPEX YT OJIbHUKU
KonTponbnas padora Ne 2 1
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2 e Conep:xkanue y4eOHOTO KouunyecTBO XapakTepuCcTHKA OCHOBHBIX BU/I0B J1eSITeJIbHOCTH YYeHUKA
z . N
= % MaTepuaia 4acoB (Ha ypOBHe y4eOHBIX 1elcTBHI)
=
I'nasa 2 Tlono6ue TpeyrojiLHUKOB 16
11 | Teopema Paneca. Teopema o 6 Dopmynuposams:
IIPOIOPLIMOHANIBHBIX OTPE3KaX onpeodeneHue NOJOOHBIX TPEYTrOJIbHUKOB;
ceoticmea: MeJInaH TPeyroJbHUKa, OUCCEKTPHUCHI TPEYTOJIbHUKA, IEPECEKAIOIIUXCS XO
12 [Tono6HbBIE TPEYrONbHUKH 1 " A p }:r > p peyr » 1ep m P2,
KacaTelbHOU U CeKyLIei;
13 | [lepBslii npu3HAK TO00MS S npu3Haxku NoJo0us TPEyroJIbHHUKOB.
TPEYroJIbHUKOB /Jlokazvieamy:
14 | Bropoit u TpeTHii mpu3HAKH 3 gfzeopesz: dareca, 0 IPOMOPIHUOHATBLHBIX OTPE3KaX, O CBOMCTBAX MEIMAH TPEYTrOJIbHUKA,
TO06HS TPEYrOTBHHKOB HCCEKTPHCHI TPEYTONIHUKA, } }
ceoticmea: TIEPeCceKaloIUXCsl XOp]I, KacaTeIbHOU U CEKYILEeH;
KonrposbHas pabora Ne 3 1 npu3HaxKu NoJo00us TPEYTrOJIbHUKOB.
Ipumenamo V3ydeHHbIE ONPEICTICHIS, CBONCTBA M MPU3HAKH K PEIICHUIO 3a/1a4
I'naga 3 Perienne npsiMmoyrojibHbIX 14
TPeyroJLHUKOB
15 | Merpuueckrne COOTHOIIEHHUS 1 Dopmynuposamy:
B MIPSIMOYTOJIBHOM onpedeneHus: CUHyca, KOCUHYyCca, TAHT€HCa, KOTAHTEHCa OCTPOTO yIiia MPsSMOYTOJIHHOTO
TPEYroJbHUKE TPEYTOJIbHHUKA;
cgoticmaa. BBIpAXKAIOIINE METPUIECKUE COOTHOIICHUS B IPSMOYTOJIBHOM TPEYTOJIbHUKE U
16 | Teopema Iludaropa 5 P = P PAMOYT peyro
COOTHOIIEHUS MKy CTOPOHAMH W 3HAYCHHUSIMH TPUTOHOMETPUICCKHUX (QYHKITHH B
Konrtponsnas pabora Ne 4 1 OPSIMOYTOJIbHOM TPEYTOJIbHUKE.
17 | Tpuronomerpuueckue 3 3anucvieams TpUroHOMeTpUUecKre (OPMYIIbI, BEIPAXKAIOLINE CBSI3b MEXKIY
(byHKIIH OCTPOro YT ;)pI/IPOHOMeTpI/I‘-IeCKI/IMI/I (GYHKIIUSIMU OJTHOTO U TOTO YK€ OCTPOTO yria.
MPAMOYTOTBHOTO ewiams TPSIMOYTOJIbHBIE TPEYTOJIbHUKH.
TPeyroTbHIKA Jlokaszvleamy.
meopemy 0 METPUUECKUX COOTHOUICHHSIX B IMIPSIMOYTOJIbHOM TPEYTOJIbHUKE, TEOPEMY
18 | Pemenue npsiMOyTroOJIbHBIX 3

TPEYroJIbHUKOB

[Tudaropa;

43




]
&g
2 e Conep:xkanue y4eOHOTO KouunyecTBO XapakTepuCcTHKA OCHOBHBIX BU/I0B J1eSITeJIbHOCTH YYeHUKA
z . .
= % MaTepHuaJia 4acoB (Ha ypoBHe y4eOHBIX AelCTBHUIH)
=
Kontponsnas pabora Ne 5 1 ¢opmynel, CBA3BIBAIOILNE CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC OJTHOTO ¥ TOT'O Y€ OCTPOro
yria.
Bv1600ums 0CHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO M 3HAYEHUSI CUHYCA, KOCUHYCA,
TaHreHca ¥ KoTaHreHca st yriaoB 30°, 45°, 60°.
IIpumensmsb n3y4eHHbIE ONPEEIICHUS, TEOPEMbI U (POPMYJIbI K PELICHUIO 3a1a4
I'nasa 4 MHOroyroJibHMKH. 10
IInomaab MHOTOYroJILHHKA
19 | MHoOroyronbHuKu 1 Ilosicname, 4TO TaKOE IUIOIIAAb MHOTOYTOJIbHUKA.
OnuceiBaTh MHOTOYT'OJIbHUK, €TI0 3JIEMEHTHI; BBIIYKJIbIE U HEBBIITYKJIbIE MHOTOYTOJbHUKH.
20 | IlonsTHe ruTOmIaIM 1 yr ’ ’ y Y yr
MHOTOYTO/IBHHKA N300pakaTh 1 HAXOAUTh Ha PUCYHKAaX MHOTOYT'OJIBHUK U €T0 3JIEMEHThl; MHOTOYTOJIbHHUK,
' BIIMCAaHHBIN B OKPYKHOCTb, U MHOTOYTOJIbHUK, OITMCAHHBIA OKOJIO OKPYXHOCTH.
[Inomane npsAMOYyroJIbHUKA
Dopmynuposams.
21 [Inomraae mapamienorpaMma 2 onpedeneHuys; BIMCAHHOTO U ONMCAaHHOTO MHOTOYTI'OJIbHUKA, TUIOIIA I MHOTOYTOJIbHHKA,
22 | Inomans TpeyrompHIKa 2 PaBHOBEIMKNX MHOIOYTOJIbHUKOB;
OCHOBHble C60UICMEa TIO0MAT! MHOTOYT OJIBHUKA.
23 | Ilnowazxe Tpanenuu 3 Lloxazvieamsb: TEOPEMBI O CYMME YIJIOB BBIIYKJIOTO N-yrOJIbHUKA, IIJIOLIALU
KouTponsHas paGota Ne 6 1 MPSIMOYTOJIbHUKA, IJIOAAN TPEYTOJIbHUKA, TUIOIIAIU Tpareuu.
IIpumensimsb N3ydeHHBIE ONIPEEIICHUS, TEOPEMbI U (HOPMYJIBI K PELICHHUIO 3a1a4
IToBTOpEHUeE U cUCTeMATH3ALHA 6
y4eOHOro marepuaJia
YnpakHeHus AJ1 NOBTOPEHUs Kypea 8 5
KJlacca
Kontponsnas padora Ne 7 1
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=
& KoJ-
= Coaepixanue yueOHOTo 5o XapaKkTepucTHKA OCHOBHBIX BH/J0B JeSITEJIbHOCTH YYeHHKA
g s MaTepuaJia HA YPOBHE Y4eOHBIX JeicTBHIl
== P 4acoB (Ha yp y o )
=
I'nasa 4 Bexktopbl 12
12 | [lonsTue BekTOpa 2 Onucvieamsb TIOHATUS BEKTOPHBIX U CKAISIPHBIX BEIMUYUH. VIIIIOCTpUpOBATh MOHITHE BEKTOPA.
Dopmynuposamy:
13 | KoopauHaTel BeKTOpa 1 pMYIUP
onpedeneHus; MOAYJsl BEKTOPA, KOJJIMHEAPHBIX BEKTOPOB, PAaBHBIX BEKTOPOB, KOOPJUHAT BEKTOPA,

14 | CinoxeHue v BoIYMTAHUE 2 CYMMBI BEKTOPOB, Pa3HOCTH BEKTOPOB, IPOTUBOIIOJIOKHBIX BEKTOPOB, YMHOXKEHHS BEKTOpA Ha YUCIIO,
BCKTOPOB CKaJIsIpHOT'O IMPOU3BEJICHUS BEKTOPOB;

15 | VMHOXKeHHe BeKTOpa Ha 3 c6oticmea: PaBHbIX BEKTOPOB, KOOPIAMHAT PABHBIX BEKTOPOB, CII0)KEHUS BEKTOPOB, KOOPAUHAT
- BEKTOpa CyMMBbI U BEKTOPa Pa3HOCTHU JBYX BEKTOPOB, KOJUTMHEAPHBIX BEKTOPOB, YMHOKEHHUSI BEKTOPA

Ha YUCJIO0, CKAJSIPHOTO IIPOU3BEIEHUS IBYX BEKTOPOB, IEPIICHANKYIISIPHBIX BEKTOPOB.

16 | CranspHOe NpoOM3BE/ICHHE 3 Jloxasvieamsb TEOPEMBI: 0 HAXOXKICHUU KOOPJUHAT BEKTOPA, O KOOPJIMHATAX CYMMBI U Pa3HOCTH
BEKTOPOB BEKTOPOB, 00 YCIIOBUHU KOJUIMHEAPHOCTH JIBYX BEKTOPOB, O HAXOXKJCHUU CKAISIPHOTO MPOU3BEICHUS
KouTposbHas paGora Ne 4 1 JIByX BEKTOPOB, 00 YCIOBHUH MEPIEHIUKYISIPHOCTH.

Haxooums xocuHyc yrila MeXIy ABYMS BEKTOPaMH.
Ipumenamo v3ydeHHbIE ONIPENETICHUS, TEOPEMBI U (POPMYIIBI K PELLIEHUIO 33124
I'naga 1 Pemienne TpeyroJibHUKOB 16
1 CuHyc, KOCUHYC, TAHT€HC U 2 Dopmynuposams.
kotanreHc yriaa ot 0 mo 180 onpedeneHus; CHHyca, KOCHHYyCa, TaHTeHca, koTanreHca yria ot 0 mo 180 ;

€601icmeo CBA3U JUIMH JUaroHajlell ¥ CTOPOH NapajuleIorpaMMma.

2 Teopema KocuHycOB 3
Dopmynuposams 1 Pa3bICHIATH OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO. BhIUNCIATH 3HAUEHUE

3 Teopema cunycos 3 TPUTOHOMETPUYECKON (PYHKIIMH YTiIa 110 3HAUYCHHUIO OJHOM U3 €ro 3aaHHBIX (QYHKIUI.

4 I rp— 3 Dopmynuposams 1 AOKA3bIBaTh TEOPEMBI: CHHYCOB, KOCUHYCOB, CJI€ACTBHS U3 TEOPEMBI KOCUHYCOB U
CHUHYCOB, O IUIOIIA N ONIMCAaHHOTO MHOI'OYT'OJIbHUKA.

5 DopMyIIbl AJ11 HAX0XKACHUS 4
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= 4 Koa-
S = Conep:xkanue y4eOHOTO o XapakTepucTHKA OCHOBHBIX BU/I0B J1eSITEJIbHOCTH YYeHHKA
S S MarTepuaja Ha ypOBHe y4eOHBbIX el CTBHI
T 2 P 4ACOB (na yposne y 1 )
=
IJIOIIAIM TPEYrOJbHUKA 3anucvieamsv 1 0Ka3bIBaTh (HOPMYIIBI AJIs1 HAXO0XKIEHUS TUIOIIAIU TPEYroJbHUKA, PaInyCOB
BIIMCAaHHOW U OIIMCAHHOM OKPYKHOCTEHN TPEyrOJIbHHUKA.
Kontponbnas padota Ne 1 1 Py Tpeyr
Ipumenamo ¥3ydeHHbIE ONPEACTICHUS, TEOPEMbI U (POPMYJIBI K PEIICHUIO 3a/1a4
I'nasa 2 IlpaBuJbHbIE 8
MHOTOYT0JIbHUKH
6 [IpaBunbpHbIE 4 ToscHuamp, 4TO TaKOE LIEHTP U LEHTPAIbHBIM YTOJ NPABUIBHOTO MHOTOYTI'OJIbHUKA, CEKTOP U CETMEHT
MHOT'OYT'OJIbHUKH U UX Kpyra.
CBOMCTBa Dopmynuposams.
onpedeneHue PABUILHOTO MHOTOYT'OJIbHUKA;
7 JlinHa OKPY>KHOCTH. 3 Pe P yr ’
€6801icmea MPABUIBHOTO MHOTOYT'OJIbHUKA.
[Imomane kpyra N
/loxazvieamsb CBOWCTBA NPABUIIBHBIX MHOTOYT'OJIbHUKOB.
KonTtponbHas pabora Ne 2 1 3anucvieamo 1 pazbACHATH (HOPMYIIBI ATUHBI OKPYKHOCTH, TUIOIAAN Kpyra.
3anucvieamsb 1 1OKa3bIBaTh (POPMYIIBI AITUHBI TYTH, IIOMAAN CEKTOPA, (GOPMYJIbI ISl HAX0XKICHUS
paanycoB BIMCAHHON M ONIMCAHHON OKPY>KHOCTEN MPaBUILHOTO MHOTOYT'OJIbHUKA.
Cmpoumsb ¢ TOMOUIBIO HUPKYJIS U TUHEHKN IPAaBUIIbHbIE TPEYTOJIbHUK, YEThIPEXYTOIbHUK,
LIECTUYTOJIbHUK.
Ipumenamo v3ydeHHbIE ONPENETICHUS, TEOPEMBI U (POPMYIIBI K PELLIEHUIO 3a]1a4
I'naga 3 JlekapToBBI 11
KOOPAMHATHI HA IJIOCKOCTH
8 Paccrosinie Mexay AByMs 3 Onucvleams NPSIMOYTOJIBHYIO CUCTEMY KOOPMHAT.
TOYKAMH C 3aJJaHHBIMU Dopmynuposams. onpeaeIcHre ypaBHEHUs GUTYPhI, HEOOXOIUMOE U JOCTATOYHOE YCIOBHS
koopauHaTamu. KoopauHatet MapajuIeIbHOCTU JBYX MPSIMBbIX.
CEpEIHUHBI OTPE3Ka 3anucvieams M 10Ka3bIBaTh POPMYIIBI PACCTOSIHUSA MEXKIY ABYMS TOUKAMHU, KOOPIUHAT CEPEIHHbI
OTpe3Ka.
9 VYpaBHeHUE QUTYPHI. 3 p

YpaBHEHHE OKPYKHOCTU

Bvi6ooums ypaBHEHHE OKPY)KHOCTH, 0011Iee ypaBHEHHE MPSIMOI, ypaBHEHHE IPSIMOM € YIITOBBIM
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S = Conep:xkanue y4eOHOTO o XapakTepucTHKA OCHOBHBIX BU/I0B J1eSITEJIbHOCTH YYeHHKA
g s MarepuaJia HA YPOBHE Y4eOHBbIX JeiicCTBUM
=== P 4acoB (na yp y 8 )
=
10 | YpaBHeHue npsmoit 2 kod(durmeHTom.
- oKa3vleams HEOOXOAMMOE U IOCTATOYHOE YCIOBUE MAPAJUIETLHOCTH BYX MPSMBIX.
11 | YrnoBoii koaddunueHT 2 A A A y P ABYX TIp
——— Ipumenamo ¥3ydeHHbIE ONPEACTICHUS, TEOPEMbI  (POPMYJIBI K PEIICHUIO 3a/1a4
KontponbHas padora Ne 3 1
I'naga 5 I'eomeTpuvecKkue 13
npeoopazoBaHus
17 | JIBmxkeHue (mepeMelieHue) 4 1Ipusooums ipuMepsl peodpazoBanus Guryp.
¢burypsl. [lapamiensHbIi OnuceiBath peoOpa3oBanus GUTYp: MapauieIbHBIA IEPEHOC, OCEBask CAMMETPHS, IICHTPAIbHAS
MepeHoc CUMMETpHUS, TOBOPOT, TOMOTETHS, TOJ00ue.
Dopmynuposams.
18 | OceBas u 1eHTpaTIbHAS 4 pMYIUp .
covverpis. TToBopoT onpeoeneHus: NBIKEHUS; PaBHBIX (QPUTYp; TOUEK, CHAMMETPUYHBIX OTHOCUTEIHHO MPSIMOM; TOUEK,
i CUMMETPUIHBIX OTHOCHUTEIHPHO TOYKH; (DUTYPBI, UMEIOIIECH OCh CHMMETPUH; (DUTYPHI, HMEIOTICH
19 | F'omoretust. [Tonobue puryp 4 LIEHTP CUMMETPUHM; TIOI0OHBIX QHUTYD;
Koutpombras pabota Ne 5 cgolicmea: TBUKECHUS, TTApAIUIETLHOTO TIEpEeHOCa, 0CEBOM CHMMETPHH, IEHTPAITBHON CHUMMETPHH,
MOBOPOTA, TOMOTETHUH.
Jloka3vieamsv TEOPEMBI: O CBOMCTBAX MapajuIeIbHOTO MEPEHOCA, OCEBOM CUMMETPHH, LICHTPAIBHOMN
CUMMETPHUH, TTOBOPOTA, TOMOTETHH, 00 OTHOIICHHUH TIJIOMIAIeH MOTOOHBIX TPEYTOTHHUKOB.
IIpumensims N3ydeHHBIE ONPEIEIICHUS, TEOPEMBI U (HOPMYJIIBI K PELICHHUIO 3aa4
IloBTOpEHUE U cHUCTEMATH3ALUSA 5
y4eOHOro marepuajia
YrupakHeHus A7 TOBTOPEHUs Kypca 9 7
KJjlacca
Kontponbnas padota Ne 6 1
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