PaGouasi nporpamma
1o npeamery «Pycckuii a3bIk»
5-9 kaacc
1. ITosicHUTE/IbHAA 3aNIMCKA

PabGouas mporpamma 10 MaTeMaTukKe COCTaBJICHA Ha OCHOBE d)ezlepaanoro

roCyJIapCTBEHHOI'O0 00pa3oBaTEeNbHOTO CTaHJapTa OCHOBHOTO 0OIIero oOpa3oBaHMs, MPUMEPHOU
IIpOrpaMMBbl 110 MaTeMaTHKe W aBTopckoi mporpammbl A.I. Mepsnska, B.b. ITononckoro, M.C.
Sxup, E. B. byuko

Jlannasi pabodasi mporpaMMa OpUEHTHPOBAaHA HA ydamuxcs 5-9 KJIacCOB U peaiu3yercs: Ha
OCHOBE CJIeIYIOUIUX JOKYMEHTOB:

1. Ilporpammbl 1O Kypcy MaTeMaTHKH 5-9 KilaccoB, CO3JaHHOM Ha OCHOBE €IWHOMN
KOHIICTIIIMY PO aBaHusl MaTEMATUKH B CPEAHEH IKoje, paspadoranHon A.I'. Mep3iskom, B.b.
[Tononckum, M.C. Slkupom — aBTOpamMH Y4eOHUKOB, BKIIOUEHHBIX B CHCTEMY «AJITOPHUTM
ycrexay;

2.T.b. BacunbeBa, .H. MBanoBa. [IpumepHass mporpamMma OCHOBHOTO (ITOJIHOTO) OOIIEro
oOpazoBanus 1o mareMmatuke. COOpPHUK HOPMATHBHO-TIPABOBBIX JOKYMEHTOB M METOJUYECKHX
MmatepuainoB. — M.: Benrana-I"pad, 2007.

[Iporpamma 1o mMaTeMaTHKE COCTaBJeHa Ha OCHOBE DyHIaMEHTAILHOTO sIpa COAEPKaHUs
obmero oOpa3zoBaHus, TpeOOBaHMI K pe3ylbTaTaM OCBOCHUS O0pa30BaTEIbHOM IPOrpaMMbl
OCHOBHOT'O 001Iero o0pa3oBaHus, MPEICTABICHHBIX B (eIepalbHOM TOCYAapCTBEHHOM CTaHAApTe
OCHOBHOTO 00IIero o0pa3oBaHMs ¢ y4ETOM NMPEEeMCTBEHHOCTH ¢ [IpuMepHBIME TporpaMMamMu IJist
HayaJIbHOTO 00IIero oOpa3oBaHUs MO MareMaTuke. B Heil Takke y4UTBIBAIOTCS JTOMUHHPYIOIINE
uaen u nonoxenus: [IporpamMmer pazBuTus 1 GOpMUPOBAHHS YHHBEPCATBHBIX YICOHBIX NEHCTBUI
IJII OCHOBHOT'O OOILEro 0Opa3oBaHUs, KOTOpblE 00ecrednBarOT (OPMHPOBAHHE POCCHICKON
IPaXJAHCKOW HWACHTUYHOCTH, KOMMYHHUKATUBHBIX Ka4yeCTB JIMYHOCTH, W CIHOCOOCTBYIOT
(OpPMUPOBAHHUIO KITIOYEBOIH KOMIIETCHIINH — YMEHUIO VUUMbC.

Kypc wmarematukum 5-9  kmaccoB siBisieTcss (YHIAMEHTOM JUIS  MaTEeMaTHYeCKOTO
00pa3oBaHUs M Pa3sBUTHUS IIKOJIBHHKOB, JOMUHHPYIOMIEH (YHKIHEW NpU €ro M3y4eHUH B 3TOM
BO3pacTe SIBISETCS HMHTEUIEKTyalbHOE pa3BUTHE ydamuxcs. Kypc mocTpoeH Ha B3BEIIEHHOM
COOTHOILIEHUHM HOBBIX M PaHEe YCBOCHHBIX 3HAHMH, 00S3aTENbHBIX U JOMOJHHUTEIbHBIX TEM JUIS
M3yUYEHHs], a TAaK)KE YUYUTBHIBAET BO3PACTHBIC M WHAMBHIyaIbHbIE 0OCOOCHHOCTH YCBOSHHS 3HAHHIA
yYaIMHUCS.

[IpakTUdeckas 3HAYMMOCTh HIKOJIBHOTO Kypca TeOMEeTpuH 7-9 KIIaCCOB COCTOUT B TOM, YTO
IpEeIMEeTOM €€ M3Y4eHUs SBJSIOTCS MPOCTPAHCTBEHHbIE (OPMBI M KOJUYECTBEHHbIE OTHOLICHHS
peanbHOro Mupa. B coBpemMeHHOM 00miecTBe MaTeMaTHdeckas MOATOTOBKA HEOOXOANMA KaXIOMY
YeJIOBEKY, TaK KaK MaTeMaTHKa MPUCYTCTBYET BO BCeX cepax 4eTOBEUECKON AeATeTbHOCTH.

['eomeTpus SBISETCS OTHUM M3 OMOPHBIX MIKOJIBHBIX MPEIMETOB. [ eoMeTpruieckne 3HaHUs U
YMEHUSI HEOOXOUMBI JJISl U3y4eHUs JPYTUX HIKOJIBHBIX JUCHUIUIMH (pu3nka, reorpadusi, Xumus,
nH(popMaTuKa u ap.).

OnHOI U3 OCHOBHBIX LiesIel U3y4eHHs] T€OMETPUH SIBISIETCS Pa3sBUTHE MBIIUICHUS, TPEXIe
Bcero (hopMUpOBaHHE aOCTPAKTHOTO MBIIIICHUA. B mpomecce u3ydeHusi TeOMeTprH GOPMHUPYIOTCS
JIOTHYECKOE U aJITOPUTMHUYECKOE MBIIUIEHHE, a TaKXKe TaKhe KauecTBa MBIIIJICHUS, KaK cujia U
IrHOKOCTh, KOHCTPYKTHBHOCTh M KPUTHYHOCTH. JIJIs1 ajgantanu B COBpeMEHHOM HH()OPMaIMOHHOM
o01iecTBe BaXHBIM (HaKTOpOM SBJIsIETCS (POPMHUPOBAHUE MATEMAaTHUYECKOTO CTHJIS MBIIUICHUS,
BKJTFOUAIOIIETO B ce0s1 MHAYKIMIO U JACAYKIHIO, 0000IIeHNe 1 KOHKPETHU3AIMI0, aHAIU3 U CHHTE3,
KJIacCU(UKALMIO M CUCTEMAaTH3aIII0, a0CTparupoBaHue U aHaJIOTHIO.

OOydenue reoMeTpuH IaéT BO3MOXKHOCTH INKOJBHWKAM HAYYHUTHCS IIAHUPOBATH CBOIO
JeSTeNbHOCTh, KPUTHUECKH OLIEHHWBATh €€, MPUHMMATh CaMOCTOSTENIbHBIE PEIIeHUs, OTCTauBaTh
CBOY B3IJISAIBI U YOCKICHUSI.

B mporecce u3ydeHHs TeOMETpHM HIKOJIBHMKHM Yy4yaTcs H3JaraTb CBOM MBICIH SICHO U
MCUEPIIBIBAOIIE, IIPHOOPETAIOT HABBIKM YETKOTO BBHITIOJHEHHS MATEMAaTHUECKUX 3aIHCEeH, PH TOM



MCIOJIb30BAHNE MAaTEMAaTHUECKOTO SI3bIKa MO3BOJIAET Pa3BUBATh Y YUAIIUXCSI TPAMOTHYIO YCTHYIO U
HNUCbMEHHYIO PEYb.

3HaKOMCTBO C HCTOpUEH pa3BUTUS TEOMETPUM KaK HAyKH (OPMHPYET Yy YYaLIUXCS
MPEACTAaBICHNS O TEOMETPUH KaK YaCTH OOIIEUEIOBEYECKOI KYIbTYPHI.

3HaYNTENbHOC BHUMAHHE B HM3JI0)KEHHUH TEOPETUYECKOrO MaTepHaja Kypca YIenseTcs ero
MOTHBAILIUH, PACKPHITUIO CyTH OCHOBHBIX NOHATHH, HIeH, MeTonoB. OOydeHne mocTpoeHo Ha 6aze
TEOPUU PA3BUBAIOIIET0 O0YYEHHs], YTO JOCTUTaeTCs OCOOEHHOCTSAMU H3JIOKCHUS TEOPETHYECKOTO
Mareprasa U ynpaKHEeHHUSMH Ha CpaBHEHHE, aHAJIN3, BBIJCICHNE ITIABHOTO, YCTAHOBIICHHUE CBS3EH,
Kiaccu(UKaluio, I0Ka3aTeabcTBO, 00o0OmeHne u cucremaruszanuioo. Oco00 aKIEHTHPYIOTCS
COZIepIKaTeIbHOE PACKPHITHE MATEMATHUECKUX MOHSITUH, TOJKOBAHHE CYIIHOCTH MaTEeMaTHUECKHX
METOOB U OOJIACTH MX MPUMEHEHUS, IEMOHCTPALUS BO3MOXHOCTEH MPUMEHEHHUS TEOPETUYECKHUX
3HAHMW JUI pelIeHus Pa3HOOOpasHBIX 3ajad MpUKIagHOro xapakrepa. Oco3HaHue oOIIero,
CYIIECTBEHHOTO SIBJIIETCS OCHOBHOM 0a30i sl pemieHus yrnpakHeHuid. BaxHOo mnpuBOIUTH
JeTalbHbIE MOSCHEHUS K DEIICHHIO THIIOBBIX YNPaKHEHUIH. DTHM pacKpbIBaeTcs CyTh METOJa,
MpeJUIaraeTcs aIrOPUTM UM SBPUCTUYECKAsl CXEMa PEeIIeHUs YIPaKHEHUH OnpeeéHHOTO THIIA.

HSyquI/Ie MaTeMaTUuKH B 5 — 9 Kiraccax HaIpaBJICHO Ha JOCTHXXCHUC CICAYIOIINX ueneizi:

v  OBJIaJIeHHe CHCTEeMOIl MaTeMaTH4ecKMX 3HAHUMN U YMeHM#, HEOoOXOIUMBIX JIs
MPUMEHEHHUS] B TMPAKTUYECKOW JIeATEIbHOCTH, HW3YYEHUS CMEXHBIX JHCIUILINH,
MIPOJOJKEHUSI 00pa30BaHus;
v HHTEJUIEKTyaJIbHOE pa3BuTHE, (OPMUPOBAHHE KAYECTB JTMYHOCTH, HEOOXOIAUMBIX
YeIIOBEKY JUIS TIOJTHOIICHHOM KM3HU B COBPEMEHHOM OOIIECTBE: SICHOCTh M TOYHOCTH
MBICITH, KPUTUYHOCTh MBIIUICHUS, WHTYULIUS, JIOTUYECKOE MBILIUICHUE, SJIEMEHTHI
QITOPUTMUYECKONW KYJIBTYPBI, IPOCTPAHCTBEHHBIX IPEACTABICHUM, CIIOCOOHOCTh K
MIPEOIONECHUIO TPYAHOCTEH;
v popMupoBaHHe NpeICTaBJeHMIT 00 WIEIX M METOJaX MATEMATUKH Kak
YHHUBEPCAIbHOIO f3bIKA HAYKH U TEXHUKH, CPEICTBA MOJCIUPOBAHHS SIBICHUNA U
MIPOIIECCOB;
v BOCHHTAHME KYJIbTYPhl JIMYHOCTH, OTHOIIEHHS K MareMaTHKe KakK K 4YacTh
00IIIeYeTIOBEYECKON KYIBTYphI, NMOHMMaHUE 3HAYMMOCTH MAaTEMAaTHKH JIsi Hay4HO-
TEXHHUYECKOT0 Iporpecca.
TpeboBanusi ['ocynapcTBeHHOTOo 0OpaszoBaTesnbHOro cranaapra 2004 roga onpeAensioT 3aaayu
o0yueHus:

v/ IpuoOpeTeHne MaTeMaTHYECKUX 3HAHUM U YMEHUIA,
v  oBnajieHre 0000IIEHHBIMU CIIOCOOAMH MBICIUTEIBHOM, TBOPYECKON JIEATELHOCTH;
v 0OCBOEHUE KOMIICTCHITUH: y4eOHO—T103HABATEIHHOM, KOMMYHUKaTUBHOM,
pedIeKCUBHOM, JHUYHOCTHOTO pPAa3BUTHUS, IIEHHOCTHO — OpPUEHTUPOBAHHOU W
po¢eCCUOHAIBHO — TPYAOBOTO BHIOOPA.
JlanHas mporpaMMa yKasbIBaeT Ha (popMHupoBaHUE:
1) B IMYHOCTHOM HANPaBJICHUH
* pa3BUTHE JIOTUYECKOTO W KPUTHUYECKOTO MBIIIJICHUS, KYJIbTYpPhl pPEeUd, CIHOCOOHOCTH K
YMCTBEHHOMY JKCIIEPUMEHTY;
* ¢opMupoBaHHE Yy YYAIIUXCS UHTEIJIEKTyaJlbHOM UYECTHOCTH U OOBEKTUBHOCTH,
CIIOCOOHOCTH K MPEOJI0JICHUIO MBICIIUTEIBHBIX CTEPEOTUIIOB, BHITEKAIOIIUX U3 OOBIZICHHOTO OTIBITA;
* BOCNHUTaHWE KAueCTB JIMYHOCTH, OOECMEYMBAIOIINX COIUMAIBHYI0O MOOWMIBHOCTB,
CIOCOOHOCTH MPUHUMAThH CAMOCTOSATEIbHBIC PEIICHUS;
* (GopMHpPOBaHHE KAYECTB MBINUICHUS, HEOOXOIUMBIX [JIsi aJanTallid B COBPEMEHHOM
nH(OpPMAIIMOHHOM OOIIECTBE;
* pa3BUTHE MHTEpPECa K MAaTEMaTHYECKOMY TBOPYECTBY M MaT€MaTUYECKHX CITOCOOHOCTEH;

2) B MeTanpeAMeTHOM HANPaBJICHUHU
* (popMHpOBaHUE NMPEACTABICHUI O MaTeMaTHKE KaK YacTH 00IIeYeIOBEYECKON KYIbTYpHl, O
3HAYUMOCTH MaTEMAaTUKH B Pa3BUTHH LUBUJIN3ALUU U COBPEMEHHOIO OOLIECTBA;



* pa3BHUTHE TPEJCTABICHUH O MaTeMaTUKe Kak (opMe ONMUCAHHS W METOJE IO3HAHUS
NEHUCTBUTENBHOCTH, CO3JaHHe YCJIOBMM s  NPUOOPETEHHs  IEepPBOHAYAIBHOIO  OMBITA
MaTeMaTU4eCKOro MOJEITUPOBAHMS;

* (opmupoBaHHe OOHIMX CIOCOOOB HMHTEIEKTYaJIbHON NEATEIbHOCTH, XapaKTEPHBIX IS
MaTEMaTHKH U SBISIFOIIUXCS OCHOBOM IMO3HABATEIBHON KYJIBTYPHI, 3HAUUMOM JUIS pa3iIMuHBIX cdep
YeJI0BEUECKOU NEeSATEIbHOCTH;

3) B IpeJMeTHOM HaNpPaBJIEeHNH

¢ OBJIAACHHUEC MAaTEMATUYCCKUMU 3HAHHUAMA U YMCHUSIMHU, HCO6XOI[I/IMBIMI/I AJId TPOAOJIKCHU A
oOyueHus B cTapilei MIKOJIe WIM UHBIX 0011e00pa30BaTENbHBIX YUPEKICHUIX, U3YUCHUS CMEXHBIX
AUCHUIUINH, IPUMCHCHHA B HOBCGI[HCBHOﬁ JKU3HU,

* co3ganue ¢yHIaAMEHTa JJIi MAaTeMaTH4YeCKOro pa3BUTHS, (HOPMHUPOBAHUS MEXaHHU3MOB
MBIINIJICHUS, XapaKTCPHBIX IJISA MaTeMaTHYECKOHU JACATCIIbHOCTH.

IIpakTuyeckass 3HAYUMOCTh IIKOJBHOI0 Kypca MaTeMaTHKH 5-9 KJIacCOB COCTOUT B
TOM, YTO MPEAMETOM €€ HW3YUeHHs SIBJSIFOTCS IPOCTPAHCTBEHHBIE (OPMBI U KOJHMYECTBEHHBIC
OTHOILICHHA PCaibHOTO MHUpaA. B COBPpCMCHHOM MHPEC MATCMATHUYCCKasA IMOATOTOBKA HCO6XOI[I/IM3.
KaXJJIOMY 4eJIOBEKYy, TaK KaK MaTeMaThKa IpPHCYTCTBYeT BO Bcex cdepax deIoBeYeCKOn
JESITeTbHOCTH.

MaremaTrka SIBISICTCS OJHUM W3 OIOPHBIX IIKOJBHBIX MPEIMETOB. MaTeMaTHYecKue
3HAHUA U YMCHUA HeO6XO[[I/IMI)I AJId U3y4YCHUA a.nre6pbl 1 rCeOMCTPHHU B CTApIIUX KJIACCaX, a TAKKC
JUISL U3YYCHHSI CMEKHBIX JTUCIIUILIIUH.

OIIHOﬁ 13 OCHOBHBIX ueneﬁ HU3YUCHUA MAaTCMATUKU ABJISICTCSA PAa3BUTHEC MBIIIJICHUA, IIPCKIC
Bcero popMUpOBaHUS aOCTPAKTHOTO MBIIICHHS.

B mporuiecce n3ydeHunss MaTeMaTHKU TaKke GOPMUPYIOTCS M TaKHe Ka4yecTBa MBIIIUICHUS, KaK
cuJia ¥ THOKOCTh, KOHCTPYKTUBHOCTh M KDUTHYHOCTb.

B nponecce u3yueHuss MaTeMaTHKU YYEHUKH 5-9 KJIacCOB ydarcs M3jaraTh CBOM MBICIH
SCHO ¥ HCUCPIIBIBAIOIE, NPUOOPETAIOT HABBIKM YETKOTO W TPAMOTHOTO  BBITIOJHCHUS
MaTEMATHUYCCKUX 3aHPIC€I>'I, Inpu 5TOM HCIHOJB30BAHUC MATCMATUYCCKOI'O fA3bIKa IMO3BOJIACT
pa3BUBaTh y YYalIUXCS TPAMOTHYIO YCTHYIO M IUCbMEHHYIO PEYb.

3HaKOMCTBO C HCTOpPHEH pa3BUTUS MaTeMaTHUKM KaK Haykd (opMupyeTr y ydammxcs
MPEJICTABICHHUS O MAaTEMATHUKE KaK YaCTH OOIEUEIIOBEYECKOM KYIbTYPHI.

3HAYUTEIIFHOE BHUMAHHE B W3JIOKEHUU TEOPETHYCCKOTO MaTepHalia Kypca yIesieTcs ero
MOTHBAIINH, PACKPBITHIO CYTH OCHOBHBIX MOHATHIA, UAeH, MeTofoB. OO0ydeHre MOCTPOCHO Ha Oa3e
TEOPHH Pa3BHBAIOIIETO O0YYECHHUs, YTO JOCTHTACTCS OCOOCHHOCTSMH W3JIOKECHUS TEOPETHUYECKOTO
MaTepuaia U yIpaKHEHUSIMU Ha CpaBHEHHE, aHallu3, BIJIEJICHUE TJIABHOTO, YCTAHOBJICHUE CBSI3EH,
Kiaccuukanuio, o0000menne u cucreMaruzainuioo. Oco00 aKIEHTHPYETCs COJAepXKaTeIbHOe
pPacKpbITHE MAaTEeMAaTUYECKUX TOHSATUH, TOJIKOBAHHE CYIIHOCTH MAaTeMaTHYeCKUX METOJO0B U
o0JIacTu Ux MNPUMCHCHUA, JE€MOHCTPpALUA BO3MOXKHOCTEHN IMPUMCHCHUA TCOPETUICCKUX 3HAaHUHU JUJIA
pelieHrs 3aqad MPUKIATHOTO XapakTepa, HampuMep, pelleHHWe TEeKCTOBBIX 3ajad, JICHEXKHbBIE U
MIPOLIEHTHBIE PACUYETHl, YMEHUE TOJIb30BaTHCSl KOJIMYECTBEHHON HMH(OpMAIMel, MpeICcTaBIeHHON B
pa3nuuHbIX (opMax, yMEHHE «4uTaThy» Trpaduku. Oco3HaHHe OOIIEro, CyIIeCTBEHHOTO SBIISETCS
OCHOBHOM 0a3z0M Ay peleHus ynpakHeHU. BaxHo NpUBOAWTH JeTajabHbIE MOSICHEHUSI K
PEIICHHI0 THUMOBBIX YINPAKHEHUNW. DTHM PACKPBIBAETCS CYTh METOJA, IMOAXO0ja, Mpeajaraercs
AJITOPUTM HJIU 3BPUCTHUYCCKAA CXEMaA PCIICHUA ynpa)KHeHI/Iﬁ OIMpPEACIICHHOI'O THUIIA.

C Touku 3peHHs] BOCIUTAHHS TBOPUYECKON JTUYHOCTH, OCOOCHHO BAKHO, YTOOBI B CTPYKTYPY
MBIIUIEHHS] YUAIUXCsI, KPOME aJTOPUTMUYECKUX YMEHHUI 1 HaBBIKOB, KOTOpbIE CHOPMYIUPOBAHBI B
CTaHJIAPTHBIX MpaBWIax, (GopMynax M anropuTMax JEHCTBUM, BOIUIA IBPUCTUYECKUE MPUEMBI KaK
o01iero, Tak ¥ KOHKPETHOIO XapakTepa. JTH MPHUEMBI, B YACTHOCTH, (POPMHUPYIOTCS MPH MOHCKE
pelieHus 3a7a4 BBICIINX YPOBHEH CIOKHOCTH. J[Jis aganTanuu B COBPEMEHHOM MH(DOPMAIIMOHHOM
O6H_[eCTBe BAa’XHBIM (l)aKTOPOM SABJISICTCSL CbOpMI/IpOBaHI/Ie MATEMATHUYCCKOIro CTHJIA MbIIIJICHUA,
BKJIIOUaroIee B ce0s MHIYKIUIO U JACIYKIUI0, 0000IIeHne U KOHKPETU3AINI0, aHAJIN3 U CHHTE3,
KJIaCCU(PUKALIMIO ¥ CUCTEMaTH3allnI0, abCTparupoBaHUe U aHAJIOTHIO.



OOydenue MaTeMaTUKU JaET BO3MOXKHOCTH IIKOJIBHUKAM HAYYUThCS IUIAHUPOBATH CBOIO
NeSITeNIbHOCTh, KPUTUYECKH OLEHUBATh CBOIO JESATEIBHOCTh, MPUHHUMATh CaMOCTOSITEJIbHbBIE
pelleHH s, OTCTauBaTh CBOU B3IJISIBI U YOXKICHUSI.

3HAKOMCTBO C HCTOpPHEM pa3BUTHS MaTEeMaTHKU KaKk HayKd (QOpMHUpPYET y ydaluxcs
MPEJCTAaBICHUS O MaTeMAaTUKE KaK YaCTH OOIIEUETIOBEYECKOI KYIbTYPHI.

3HaYUTENIbHOE BHUMAaHHE B W3JIO)KEHUU TEOPETHMYECKOTO MaTepHualia Kypca yIemsieTcsl ero
MOTHUBAIMH, PACKPBITUIO CYTH OCHOBHBIX MOHSATHM, H1ei, MeTogoB. O0ydeHne mocTpoeHo Ha Oaze
TEOPUHU PA3BHUBAIOIIETO OOYYEHUS, YTO JOCTUTAETCS OCOOCHHOCTSIMH H3JI0KEHHUS TEOPETHUYECKOIO
MaTepuaia U yIpaKHEHUSMU Ha CpaBHEHME, aHAJIU3, BbIJICJICHUE TJIABHOTO, YCTAHOBJIEHUE CBSI3EH,
Kinaccudukanuoo, o6o00menne u cucremaruzanuio. Ocobo0 aKIEHTHUPYETCS CoJepKaTelbHOe
pPacKpbITUE MATEMATUYECKUX IIOHATUM, TOJIKOBAHME CYIIHOCTHM MAaT€MaTUYeCKUX METOAOB U
o0acT UX MPUMEHEHUSs, JEMOHCTPALUS BOZMOXKHOCTEH MPUMEHEHUS TEOPETUYECKUX 3HAHUN IS
pelleHns 3ajad NPUKIAJHOTO XapakTepa, HalpUMEp, PElIEHUE TEKCTOBBIX 3ajay, JICHEXHbIE U
MIPOLIEHTHBIE PACUYEThl, YMEHUE MOJIb30BaTHCS KOJIMYECTBEHHON HMH(OpMAIlMel, MpeICTaBIeHHON B
pa3nuyHbIX (opMax, yMEeHHEe «uuTaThy» rpaduxu. OcoznaHue OOMIETO, CYIIECTBEHHOTO SIBISETCS
OCHOBHOM 0a3z0oi Ay peleHus: yrnpakHeHuid. BaxxHo NpUBOAWUTH JeTajabHbIE MOSICHEHUS K
PELICHUI0 THUIOBBIX YINPAKHEHUH. DTUM PACKpPBIBAETCS CYTb METOJA, I0AX0a, IMpeaaraercs
QJIITOPUTM HJIM IBPUCTUYECKAs CXeMa pelIeHHs YIPaKHEHUH OIpe/IeJIeHHOr O THIIA.

Dopmbl u cpedcmea KOHmMpoOnA

B paboueil nporpamme npenycMoTpeHbl (POpMbI IPOMEXKYTOUHOM M UTOrOBOM aTTeCTaluu:
TECTbI, KOHTPOJIbHBIE U CaMOCTOsITeNIbHbIE PaboThl. MTOroBas arrecranus OpeaycMOTpeHa B BUJE
aIMUHUCTPATUBHON KOHTPOJILHON PAaOOTEL

2. O0mas xapaKkTepucTUKA Kypca MaTeMaTHKH B 5-9 KJiaccax

CogepxaHue MaTreMaTH4ecKoro oOpa3oBaHus B 5-9 kiaccaXx MpencTaBiIeHO B BUJC
CIIEAYIOIUX  COJEpPXKATEeNIbHbIX pa3fenoB: «Apugmemuxa», «Hucnosevie u 0OyKeeHHble
eviparcenusn. Ypasnenua», <«leomempuueckue uzypeol. H3mepenue 2eomempuueckux
eenuuuny», «IAnemenmvl cmamucmuku, gepoamuocmu. Komobunamopuvie 3adauuy,
«Mamemamuka 6 ucmopuueckom pazeumuur.nnAnzeopar, «ducnosvie MHOICECMEA),
«DyuKyuuy, «Inemenmsl NPUKIAOHOU MAMEMAMUKU», «An2edpa ¢ ucmopuueckom pazeumuu)

Conepxxanune pazznena «Apugpmemuxa» cinyxut 0a30i Uil JadbHEHIIEro H3y4eHUs
YYalIUMHUCSI MAaT€MaTUKU U CMEXHBIX JUCHUUIUIMH, CHOCOOCTBYET Pa3BUTHUIO BBIYUCIUTENIbHOM
KYJIbTYpbl ¥ JIOTUYECKOTO MBIIIICHUS, (POPMUPOBAHUIO YMEHUS TOJIb30BATHCS alTOpPUTMaMH, a
TaK)Xe MPUOOPETEHUIO NPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX B MIOBCETHEBHOM XKu3HU. PazBurue
MOHATHSL O 4YHCIE CBSI3aHO C M3YYEHHEM pPAlMOHAIBHBIX YHUCEN: HAaTypPaJIbHBIX YHUCEIl,
OOBIKHOBEHHBIX U JAECSITUYHBIX ApOOEH, MOTOKUTENbHBIX U OTPULIATEIbHBIX YUCEIL.

Copnepxxanue paznena «Hucnogvie u Oyxkeennvle eviparcenus. Ypaguenus» (HopMUpPYET
3HaHHUA O MareMartudeckoM s3bike. CyllecTBEHHas poJib HpPU 3TOM OTBOJUTCS OBJIAJICHUIO
¢dopmManpHBIM  anmapatoM OyKBEHHOTO HMcyHcleHHMs. M3yueHue MaTepuasna CHOCOOCTBYET
(OpMHPOBAHUIO Y YUAIIUXCS MATEMAaTUYECKOTO arapara peleHus 3aad ¢ IOMOIIbIO YpaBHEHUH.

Copnepxanne pasnena «Il eomempuueckue guzypboi. Hsmepenua zeomempuueckux
eéenuuuny» (HOpPMUPYET Y YyyallUXcid IMOHATHS TEOMETPUYECKHX (UIyp Ha IUIOCKOCTM U B
NPOCTPAHCTBE,  3aKJIaJbIBAET OCHOBBI (OPMHPOBAHUS TE€OMETPUUYECKOH «peur», pa3BHBAET
MIPOCTPAHCTBEHHOE BOOOPAKEHHE U JIOTHUECKOE MBIIIJIEHUE.

Copnepxanue pasgena «Inemenmuvl cmamucmuku, eepoamuocmu. Komounamopnoie
3a0ayuy - 00513aTeNbHBI KOMIIOHEHT LIKOJILHOTO 00pa30BaHUsl, YCUJIMBAIOIIUN €0 MPUKIIATHOE U
MPaKTUYEeCKOe 3HaueHHe. DTOT Marepuaid HeoOXOAMM, MpEeXae Bcero, aias (pOpMHUPOBaHUS Y
yuammxcs (pyHKIHOHAIBHON IpaMOTHOCTH, YMEHUSI BOCIPUHUMATh U KPUTHYECKH aHAJIU3UPOBATH
uHpOpMaIMIO, TPEACTABICHHYIO B Pa3IMYHBIX (OpMax, MOHMMATh BEPOSITHOCTHBIM XapakTep
MHOTHX pealIbHbIX 3aBUCHMOCTEN, MPOU3BOAUTH MPOCTEHIINE BEPOSTHOCTHBIE pacuéThl. M3yueHnue



OCHOB KOMOHMHATOPHKHM TO3BOJIUT YyYallleMYCsl OCYLIECTBIISITh PAaCCMOTPEHHUE CiydaeB, mepedop
BAPUAHTOB, B TOM YHCJIE B MPOCTEUIINX MPUKIAIHBIX 33/1a4ax.

Paznen «Mamemamuka ¢ ucmopuueckom pazeumuuy TnpenHazHaueH s (HOPMUPOBAHHS
MpEJICTaBICHU O MaTeMaTHKe KaK YacTH YeJOBEYECKON KyJIbTYphl, IJs OOILEro pa3BUTHS
IIKOJIbHUKOB, JJIs1 CO3JaHUs KyJIbTYPHO-HCTOPUYECKOH cpenpl oOyueHus. Ha Hero He BblaemsieTcs
CHELUAJIbHBIX YPOKOB, YCBOCHHME €ro HE KOHTPOJUPYETCA, HO COAEp)KaHHE 3TOro paszelia
OpPraHUYHO TPHUCYTCTBYET B Yy4eOHOM IIpollecce KaK CBOEro poaa TyMaHUTApHBIA (OH IpH
pPaccMOTPEHHUH MPOOIEMAaTUKH OCHOBHOT'O COJIEPKaHUSI MATEMAaTUYECKOr0 00pa30BaHus.

Cognepxanune pasnena «Anceopa»  criocoOCTByeT  (OPMHPOBAHHWIO y  YYALTUXCS
MaTeMaTU4YeCKOro ammnapara Juisl pelleHus 3aJad W3 pa3HbIX pa3[eloB MAaTeMaTHUKH, CMEXKHBIX
IIPEIMETOB, OKPY’KAIOIIEH pealbHOCTH. S3bIK ainreOpbl NOJYEpKUBAECT 3HAUEHUE MAaTEMATUKU Kak
SI3bIKa JUISl IIOCTPOCHMSI MAaTEeMaTUYECKUX MOJENel IPOLIECCOB U SBJICHHMM peaibHOro mupa. B
3ala4d  M3ydeHUs anreOpbl BXOAAT TaKXKE Ppa3BUTHE  ANTOPUTMUYECKOTO  MBILIUICHHUS,
HEeoOXOIMMOr0o, B YACTHOCTH, JJsi OCBOEHHUS Kypca HH(OPMATUKH, OBJAJ€HUE HaBbIKAMU
JeTyKTUBHBIX paccyxieHuil. I[IlpeodpasoBanne CUMBOIBHBIX ()OPM BHOCHUT crielM(pUUIEcKHii BKIIaR
B Pa3BUTUE BOOOpAKEHMs Y4YalUXCS, UX CIIOCOOHOCTEH K MaTreMaTH4ecKoMy TBOpuecTBy. B
OCHOBHOM IIKOJIE MaTepuaj IPYNIHUPYETCs BOKPYI PALMOHAIBHBIX BBIPAXKEHWH, a BOIPOCHI,
CBSI3aHHBIE C HPPALMUOHAIBHBIMU BBIPAXKEHUSMH, C TPUTOHOMETPUYECKUMHU (QYHKUUSMU U
npeoOpa3oBaHUsIMH, BXOIAT B COJACpKAHUE Kypca MaTeMaTHKH Ha CTapIIeid CTylneHu o0y4eHHS B
LIKOJIE.

Paznen «Hucnoevie mmnoicecmea» HaneleH Ha MATeMAaTUYECKOE Ppa3BUTHE Yy4YalllUXcCs,
(dbopMUpOBaHUE y HUX TOYHO, C3KATO U SICHO M3JIaraTh MBICIIM B YCTHOW U MUCHMEHHOW peuHu.

Copnepxanue pasgena «@yHKyuu) HAUEICHO HA MOJIYYEHHE IIKOJbHUKAMHU KOHKPETHBIX
3HaHUUA O (PYHKIMM KaKk BaKHEWIIEH MaTeMaTUYeCKOW MOJENH AJisi OMUCAHHS W HCCIeIOBaHUS
pa3sHoOOpa3HBIX MpoIeccoB. M3ydeHne 3TOro marepuaia CIOCOOCTBYET Pa3BUTHIO y YYalUXCs
YMEHHSI HUCIOJB30BaTh  pAa3JIMYHbIe S3bIKM  MaTeMaTUKH  (CIIOBECHBIA, CHMBOJMYECKHIA,
rpaduUecKuii), BHOCHT BKJIaJ] B (HOPMUPOBAHHE MPEICTABICHUH O POJIM MAaTEMATUKH B Pa3BUTUU
LMBWIA3ALUU U KYJIbTYPBI.

Copepxanue paszzaena «nemenmst NPUKIAOHOU MAMEMAMUKU) PACKPHIBAIOT MIPUKIIAJHOE
U TPaKTUYECKOE 3HAYEHHsS MAaTeMaTUKU B COBpPEMEHHOM Mupe. Marepuan crnocoOCTByeT
(bOopMHPOBAHUIO YMEHUS MPEACTABIATH M aHATU3UPOBATH HH(POPMAITHIO.

Pasnen «Anzebpa 6 ucmopuueckom pazeumuu» TpeaHa3HauyaeTcs sl HOpPMHPOBAHUS
MPE/ICTAaBICHU O MaTeMaTHKe KaK YaCTH YeJIOBEYECKOMKYIbTYpBI, AJI1 OOIIEro pa3BUTHS
IIKOJIbHUKOB, CO3JIaHUs KYJIBTYPHO- HCTOPUYECKOI cpeJibl 00yUeHHs.

Ilens copepxanus pasaena «leomempusy — pa3BUTh y YYalllUXCS MPOCTPAHCTBEHHOE
BOOOpaXEHHWE W JIOTUYECKOE MBIIUIEHHE IyTeM CHUCTEMaTHYeCKOro M3y4YeHHMs CBOWCTB
reoMeTpUYEeCKUX (Uryp Ha IJIOCKOCTH U B IMPOCTPAHCTBE M NPUMEHEHUS 3TUX CBOWCTB MpHU
PELIEHNN 3a/1a4 BBIYUCIUTEIBHOTO U KOHCTPYKTUBHOIO XapakTepa. CylnieCTBEHHAs pOJib IIPU 3TOM
OTBOJUTCS Pa3BUTHIO Te€OMETpUYECKOM HUHTyuluu. CoueTaHWe HAIJISIAHOCTH CO CTPOTOCTHIO
ABJISICTCS HEOTHEMJIEMON YacThI0 I€OMETPHUUECKUX 3HaHMUA. Marepuan, oTHocsIuMiics K OJokaM
«Koopnunatel» n «BeKkTopsl», B 3HAUUTEIBLHOM CTENEHU HECEeT B cebe MEeXIpeIMEeTHbIe 3HaHUS,
KOTOpbIE HAaXOASAT MPUMEHEHHWE KaK B PA3IMYHBIX MATEMaTHYECKHUX JHCLUMIUIMHAX, TaK U B
CMEKHBIX ITpeIMeTax.

Conepxanne Kypca reoMeTpuun B /-9 KiaccaX NpeACTAaBICHO B BHJE CIEIYIOUIMX
coJiepKaTeNbHbIX pa3nenoB: «l eomempuueckue ueypory, «Hzmepenue 2eomempuueckux
eéenuuun», «Koopounamuwr», «Bekmopury, «I eomempus ¢ ucmopuueckom pazeumuuy.

Conepxxkanne pasnena «l eomempuueckue @ueypory ciayxut 0a30il I JaTbHEUIIETO
M3yUYeHHs ydalumucsa reoMeTpuu. M3yuenune martepuana crnocoOcTByeT (HOpMUPOBAHHIO y yda-
IIMXCA 3HAaHUW O TeOMEeTpPUUYecKOM ¢urype Kak BakKHEWIIEH MaTeMaTH4ecKodl Mojenu s
OIMCaHMs peabHOro MUpa. [ 1aBHas 1elb JaHHOTO pasjiesia — Pa3BUTh Y ydalluxcs BOOOpakeHHue
U JIOTUYECKOE MBIIIJIEHUE MyTEM CUCTEMAaTHUYECKOr0 U3y4eHHUsl CBOMCTB reOMETPUUECKUX QUTYp U
IIPUMEHEHHUS 3TUX CBOWCTB IIPH PELIEHUH 33/1a4 BBIYUCIUTEIBHOTO U KOHCTPYKTUBHOTO XapakTepa.
CyiiecTBeHHass pojib MPH 3TOM OTBOJUTCS Pa3BUTHIO reoMeTpuyeckoil mHTyuruu. CoueraHue
HarJsiIHOCTH ¢ (OPMAJIBHO-JIOTUYECKUM  TOJAXOJOM  SIBJISETCSl HEOTHEMJIEMOM  YacThblO



reOMETPUYECKUX 3HAHUM.

Copepxanue paznena «HMzmepenue zeomempuueckux @eUYUH) PACIIUPSET U YriyOmseT
MIPEJICTABJICHHS yJaIIuxcsi 00 M3MEPEeHUsX JUIMH, YTJIOB W Tuiomaneid ¢uryp, cnocodctByeT dhop-
MHUPOBAHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX KaK MPU PEIICHUH T€OMETPUUECKHX 3a]1a4, TaK
Y B IOBCEHEBHOM KU3HH.

Copepxanune pasnenoB «Koopounamwry, «Bekmopey) pacmidpseT # - yrayOmiser
MIPEJICTABJICHMSI yYAIIUXCS O METOJIe KOOPJIWHAT, Pa3BUBAET YMEHHE NMPHUMEHATH alreOpanvecKuii
anmnapar Ipy pelIeHuH TeOMETPUUECKHX 3a/1a4, a TAKXKE 3a/1a4 CMEKHBIX JUCIUILINH.

Paznen «l'eomempus 6 ucmopuueckom pazeumuuy, Coepx anue KOTOporo ¢pparMeHTapHO
BHEJPEHO B M3JIO)KEHHE HOBOIO MaTepuaya Kak CBeJeHHUs 00 aBTOpax M3ydaeMbIX (paKkTOB U TEO-
pEeM, UCTOPUU MX OTKPBITHS, IPEeIHA3HAYCH ISl (POPMHUPOBAHUS MPEICTABICHUN O TEOMETPUHU KaK
YacTU YeJIOBEUYECKOW KYJbTYphI, /Ui OOIIEro pa3BUTHS IIKOJIbHHUKOB, JUIA CO3JAHUS KYJIbTYPHO-
HUCTOPUYECKOU CPelbl O0YICHHUS.

3. Onucanue Mecta y4eOHOr0 npeiMeTa, Kypca B y4eOHOM ILIaHe.

baszuchelii yueOHBIN (0OpazoBaTenbHBIN) IUJIAH HA HM3yYeHHE MaTeMaTWKH BS-9 Kiaccax
OCHOBHOH HIKOJIBI OTBOJMT 5 y4eOHBIX YacOB B HEJEIIO B TEUEHHE KaXKI0T0 roja 00y4eHHs, BCETO
175 gacoB. (5-9 xmaccel — 5 yacoB B Henenmto, Bcero 875 yacoB). YueOHOE BpeMsi MOXKET OBITH
YBEJIMYEHO JI0 6 4acOB B HEAENIO 3a CU€T BapuaTuBHOW yacTu basucHoro mnaxa.

4. JINYHOCTHBIE, MeTaNpe/IMeTHbIE U NMPeIMeTHbIE Pe3yJIbTAaThl 0CBOCHHSI KOHKPETHOT0
y4eGHOro npeaMera, Kypca.

W3ydyeHre MaTeMaTHKd B OCHOBHOHM IIKOJE JaeT BO3MOXXHOCTh OOYYAIOLIUMCS JOCTHYb
CJIEAYIOIUX PE3YybTaTOB PA3BUTHS:

B JINYHOCTHOM HANPABJICHUM:

1) yMeH#He SICHO, TOYHO, TPAMOTHO M3JIaraTb CBOM MBICIIH B YCTHON M MHUCHbMEHHON PEYH,
IMOHUMAaTh CMBICJ TOCTABJIECHHOM 3a/1a4d, BBICTpAaMBaTh APryMEHTAIMIO, MPUBOJIHWTH MPUMEPHI U
KOHTPIIPUMEPBHI;

2) KpUTHYHOCTh  MBIIIJICHHUS, YMCHHE  pAclO3HAaBaTh  JIOTHYECKH  HEKOPPEKTHBIC
BBICKA3bIBAHUS, OTJIMYATh TUIIOTE3Y OT (DaKTa;

3) mpeacraBieHre 0 MaTeMaTHYECKOM Hayke Kak cdepe 4YeoBeYeCKOW JesTeNIbHOCTH, 00
JTaIax €€ pa3BUTHS, O €€ 3HAYMMOCTH I Pa3BUTHS LUBUIN3ALINY;

4) KpeaTUBHOCTh MBINUICHHS, WHUIMATHBA, HAXOIYUBOCTh, AKTHBHOCTH IIPU DEIICHUU
MaTeMaTUYECKUX 3a]1a4;

5) yMeHUe KOHTPOJIMPOBATH MPOIECC M PE3YJIbTAT YIEOHOH MaTeMaTHIEeCKOM A TeIbHOCTH;

6) ciocOOHOCTh K 3MOIMOHATBLHOMY BOCHPUATHIO MAaTEeMaTHYECKUX OOBEKTOB, 3a/ad,
PELIEHHH, paCCYKICHU;

7) BOCIHUTaHWE POCCHMCKOW TpPa)kIaHCKOW HICHTUYHOCTH: MATPUOTU3MA, YBAXKEHUS K
OTtedecTBy, OCO3HAHUS BKJIaJa OTEYECTBEHHBIX YUEHBIX B PA3BUTHE MUPOBOM HAYKH;

8) OTBETCTBEHHOE OTHOIIEHHE K YYEHHUIO, TOTOBHOCTh M CIOCOOHOCTh OOydaromuxcs K
CaMOpa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHUBAIIMM K O0YUYEHHIO U IT03HAHUIO;

9) oco3HaHHBII BBIOOpP W TOCTPOCHHME JANbHEWIEH WHAWBHUIYAIbHON TpaeKTOpHUU
oOpa3oBanus Ha 0a3e OPUEHTUPOBKH B MHpe mpodeccuil U mpoPecCHOHATBHBIX MPEANOYTEHUN ¢
yu4€TOM yCTOMYMBBIX TMO3HABATEIBbHBIX WHTEPECOB, a TakKe Ha OCHOBe (opMHpOBaHUS
YBOXKUTEIBHOIO OTHOLIEHUS K TPYAY, PA3BUTHE OIbITA YYACTHUS B COLIMAIBHO 3HAYUMOM TPY/IE;

10) yMeHue KOHTPOJMPOBATH TMPOLECC U pe3yabTaT Y4eOHOM © MaTeMaTH4YeCKOU
JEATEIIbHOCTH;

11) KpUTHYHOCTH MBIIUICHHS, WHUIMATUBA, HAXOAYUBOCTb, AKTUBHOCTH IpPU PEUICHUU
FEOMETPUYECKUX 3a]1ay;



B MeTanpeJIMeTHOM HANPaBJIeHUU:

1) mepBOHAyYaNbHBIE TpEACTABICHUS 00 HIACIX M O METoJaX MaTeMaTHKH Kak 00
YHUBEPCAIBHOM SI3bIKE HAYKH U TEXHUKH, O CPEJICTBE MOJCIUPOBAHUS SIBJICHUIN U MPOLECCOB;

2) yMEHHE BUIECTh MAaTEMaTHYECKYIO 3aJa4y B KOHTEKCTE MPOOJIEMHON CHTyallud B JAPYTHX
JTUCHUILIMHAX, B OKpYKalOLIeH KU3HU;

3) yMeHHe HaXOIUTh B PA3IMYHBIX MCTOYHHKAX MH()OPMAIMIO, HEOOXOIUMYIO JUIS PEIICHUS
MaTEMATHYECKUX MPOOJeM, W TPEI-CTaBIAThH €€ B IMOHATHOW (opMme; MPUHUMATH PEHICHHE B
YCIIOBUSIX HETIOJHOW M U30BITOYHOM, TOUHON M BEPOSITHOCTHON MH(MOpMAIUH;

4) yMeHHE TOHUMAaTh W HCIIOJb30BaTh MaTeMaTHUECKUE CPEACTBA HATISAHOCTU (rpaduky,
JUarpaMMbl, TaOJIMIIBI, CXEMBI U AP.) I WUTFOCTPAIIMH, HHTEPIIPETAIlMU, apTyMEHTAIUH;

5) yMeHMe BBIIBUTaTh THUIIOTE3bI IPH PEIICHHH YUCOHBIX 3a/1a4 U MOHUMAaTh HEOOXOMMOCTh
WX TIPOBEPKH;

6) yMcHHE TNPUMEHATh WHIAYKTUBHBIC U JICAYKTHBHBIC CHOCOOBI PACCYXICHHH, BHICThH
pasIMYHbIC CTPATETHH PEUICHUS 3a/1a4;

7) MOHUMAHUE CYIIHOCTH aJTOPUTMHUYCCKUX TMPEANUCAHUNA W YMEHHE JCHCTBOBAThH B
COOTBETCTBHH C MPE/I0KEHHBIM aJITOPUTMOM;

8) ymMeHHe caMOCTOSTEIbHO CTABUTD LIEJIH, BEIOUPATh U CO3/1aBaTh AJITOPUTMBI [Tl PEIICHUS
y4eOHBIX MAaTEMaTHYCCKUX TIPOOIIEM;

9) yMeHue TIIaHUPOBATh U OCYIIECTBIISITh JEATEILHOCTh, HAIPABICHHYIO HAa PEIICHUE 3a]1a4
HCCIIEI0BATEIICKOTO XapaKTepa;

10) ymeHue CaMOCTOSTEIBHO OMNPENEsATh IeJId CBOEro OO0y4YeHHUs, CTaBUTh W
dbopMynupoBath A ce0si HOBbIE 3a7jaud B yu&0e, pa3BUBaTh MOTUBBI U HHTEPECHI CBOCH MO3HABA-
TCIBHOU CATCILHOCTH;

11) yMeHrne COOTHOCHTH CBOW JEHCTBHS C IUIAHUPYEMBIMH pe3yJIbTaTaMH, OCYIIECTBISThH
KOHTPOJIb CBOEU JESATEILHOCTH B TIPOLIECCE IOCTHKEHHUS PE3yJbTara, OMPENEsTh CIOCOOBI
JCHCTBUI B pamMKax MPEeANOKEHHBIX YCJIOBHM U TpeOOBaHUIl, KOPPEKTHPOBATh CBOU JCWUCTBUS B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTyallueH;

12) yMeHue ompenenaTh IOHATUS, CO3/aBaTh OOOOIICHHS, YCTaHABIMBATH AHAJIOTHUH,
KJIACCU(UIIUPOBATE, CAMOCTOSITEIILHO BRIOMPATh OCHOBAHUS Ml KPUTEPHH TS KJIACCU(DUKAIINH,

13) ycraHaBnuBaTh TNPUYMHHO-CIICJCTBEHHBIC  CBSI3M, MPOBOAHMTH  JOKa3aTEIbHOE
paccykJieHne, yMO3aKJItoueHue (MHIYKTUBHOE, JCAYKTUBHOE U 110 aHAJIOTUH) U JIeJIaTh BHIBOJIBI,

14) yMmeHue WUIIOCTPUPOBATh H3Y4YCHHbIE IOHSTHS U CBOMCTBa (Uryp, OINpOBEprarb
HEBEPHBIE YTBEPKICHUS;

15) KOMIETEeHTHOCTh B OOJIACTH HUCHONB30BaHUS HH(DOPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHIL;

16) mepBoHauandbHBIE MpPEACTaBICHUS 00 HAEIX M O METOoJaX TIeOMETPHUH Kak 00
YHUBEPCAIBHOM SI3bIKE HAYKH U TEXHUKH, O CPEICTBE MOJICTUPOBAHMS SIBJICHUHN U TIPOLIECCOB;

17) ymeHue BUAECTh TEOMETPUUECKYIO 33/]a4y B KOHTEKCTE MPOOIEMHOM CUTYaI[UH B IPYTUX
JTUCIUTITNHAX, B OKPY>KArOIIEH KU3HU;

18) yMeHuMe HaxOQuTh B PAa3IMYHBIX HCTOYHUKAX HWH(GOPMAILUIO, HEOOXOAUMYIO JUIS
pelIeHus MaTeMaTHYEeCKUX MTPOOJIEM, U MPEACTABIATh €€ B MOHATHON (hopMe, TPUHUMATh pelieHue
B YCIIOBUSIX HETIOJNHOM UM U30BITOUHOM, TOUHOU UM BEPOSTHOCTHOM MH(OpMALINY;

19) ymeHne moOHMMATh M UCIIOJIH30BATh MATEMAaTHUYECKUE CPEJICTBA HATJISITHOCTH (YEPTEXKH,
TaOJIUIIBI, CXEMBI U JIP.) JUIS WUTIOCTPAIIUH, UHTEPIPETAIIH, apTyMEHTAIIUN;

20) ymMeHHe BBLIBUTATh THUIOTE3bl MPH PELICHUU 3a/ladyd U MOHUMAaTh HEOOXOIUMOCTh MX
MIPOBEPKHU;

B IIPeIMETHOM HaINpPaBJICHUH:

1) oBnageHue 0a30BbIM TMOHSATUIHBIM amIapaToM IO OCHOBHBIM pa3jesiaM COJEp>KaHUs;
IpeJCTaBlIeHHE 00 OCHOBHBIX M3y4aeMbIX MOHATHUAX (YUCIIO, TeoMeTpuuecKkas (Gurypa, ypaBHEHHE,
(GyHKIHUS, BEPOSITHOCTh) KaK BaXHEUIINX MAaTeMaTHUYECKHX MOJIENSIX, MO3BOJSIONINX OMHUCHIBATh U
U3Yy4aTh peasIbHbIE IIPOLIECCHI U SIBJICHMUS;

2) ymeHnue paboTaTh ¢ MaTEMaTHUYECKUM TEKCTOM (aHAIM3UPOBATh, U3BJIEKATh HEOOXOAUMYIO
uHpOpMaIHIO), TOYHO M TPaMOTHO BBIPaXKaTb CBOM MBICIM B YCTHOM M NUCBMEHHOM pedn ¢



IIPUMEHEHUEM MaTE€MaTH4E€CKONW TEPMHMHOJIOTMM M CHUMBOJMKH, HCIOJB30BaTh Pa3IMUYHBIE SI3bIKU
MaTeMaTHKH, [pPOBOAUTh  KJAacCHU(UKalMU, JIOrMYeckue OOOCHOBaHMs, J0Ka3aTesbCTBa
MaTEMaTHUYECKUX YTBEP)KIECHUM;

3) pa3BUTHE MpPEICTABICHHM O 4YHCIE M YUCIOBBIX CUCTEMax OT HATYpaJbHBIX [0
NEHUCTBUTENBHBIX YNCEN; OBJAJECHUE HaBbIKAMM YCTHBIX, IHUCBMEHHBIX, HWHCTPYMEHTAJIbHBIX
BBIYMCIICHHI;

4) oBnazeHWE CUMBOJBHBIM S3BIKOM anreOpbl, MPUEMaMU BBIMOJIHEHUS TOXIECTBEHHBIX
peoOpa3oBaHUN  pAlMOHAIBHBIX BBIPAXEHUH, pEIIEHUs YPaBHEHWIl, CUCTEM ypaBHEHHUH,
HEPABEHCTB M CHUCTEM HEPABEHCTB; YMEHHUE HCIOJIb30BaTh UJCK KOOpAMHAT Ha IUIOCKOCTH IS
UHTEpIpETallud ypaBHEHUH, HEPaBEHCTB, CHCTEM; YMEHHE IpPUMEHATh airedpandeckue
npeoOpa3oBaHus, anmapaT ypaBHEHHH U HEPABEHCTB Ul PELICHUS 3ajad M3 pa3IMYHbIX Pa3/IeloB
Kypca;

5) oBnaseHue cUCTeMOW (YHKIIMOHANBHBIX MOHATHH, (QYHKIHMOHAIBHBIM SI3BIKOM |
CHUMBOJIMKOM; YMEHHE UCIOJIb30BaTh (PYHKIMOHAIBHO-TpauUecKre NpeACcTaBIeHUs Ul ONUCAHUS
U aHaJln3a peaJibHbIX 3aBUCUMOCTEH;

6) OBJIaJileHHE OCHOBHBIMM CIIOCOOAMH MPEICTABICHUS U aHAINW3a CTATUCTUYECKUX JIaHHBIX;
HaJIMYue MPEJICTAaBICHUN O CTaTUCTUUYECKUX 3aKOHOMEPHOCTSAX B PEAJIbHOM MHUPE U O Pa3IMUHBIX
crocofax UX U3y4eHHsl, O BEPOSATHOCTHBIX MOJIEIIAX;

7) OBIaJAEHHE T'€OMETPUYECKHUM S3bIKOM, YMEHHE MCIIONIb30BaThb €ro JJisi OINHCaHUs
IPEIMETOB  OKPYXKAalOIIEero  MHUpa;  pPa3BUTHE  IPOCTPAHCTBEHHBIX  IPEJCTABICHUM U
M300pa3UTEIbHBIX YMEHUH, TPHOOPETEHNE HABBIKOB TEOMETPUIECKUX ITOCTPOCHHIA;

8) ycBOEHME CHCTEMaTH4YeCKMX 3HaHUM O MJIOCKUX (UIypax M HX CBOMCTBaX, a TaKkKe Ha
HarjsiJHOM YpOBHE — O TMPOCTEHIIMX MPOCTPAHCTBEHHBIX TENaX, YMEHUE NPUMEHATh
cHUCTEMaTHYeCKHe 3HaHUS O HUX /IS peIieHUs] TEOMETPUUECKUX U IPAKTUYECKUX 3a/1a4;

9) yMmeHue H3MEpSATh JIJIMHBI OTPE3KOB, BEIMYMHBI YIIJIOB, HCIOIB30BaTh (POPMYIBI IS
HaXO0XXJICHUS NEePUMETPOB, IUIOIAAEeH U 00bEMOB reOMETpUIECKUX GUryp;

10) ymeHHe NPUMEHSTh W3YYEHHbIE MOHSTHS, PE3yJbTaTbl, METOJAbI JUIsl pEIIEeHUs 3ajad
IPAaKTUYECKOI0 XapakTepa M 3aJad M3 CMEXHBIX JUCHUIUIMH C HCIOJb30BaHUEM IIpU
HEOO0XOIMMOCTH CIIPABOYHBIX MAaTEPHATIOB, KaJIbKYJISATOPA, KOMIIBIOTEPA;

11) ocoznanue 3HaYeHUs TEOMETPUHU JJIs1 IOBCEAHEBHOM KU3HH YEJIOBEKa,

12) mpencraBieHne 0 TEOMETPUH Kak chepe MaTeMaTHIeCKOH JesITeIbHOCTH, 00 Tamax eé
pa3BUTHSL, O €€ 3HAUUMOCTH JUIsl Pa3BUTHS IUBUIIN3ALUH;

13) pa3BuTuHe yMeHHi paboTaTth ¢ Yy4eOHBIM MaTeMaTUYECKHMM TEKCTOM (aHAJM3UpPOBATH,
U3BJIEKaTh HEOOXOMUMYI0 MH(OpMAIMIo), TOYHO M TPaMOTHO BBIpAaXKaTh CBOM MBICIH C
MPUMEHEHUEM MAaTeMaTUYeCKOl TEPMHUHOJOTUM M CHUMBOJIMKHM, IPOBOJUTH Kiaccu(UKaIMH,
JIOTHYecKue 000CHOBaHMS;

14) Bnagenue 6a30BbIM MMOHATUITHBIM allIapaToOM 10 OCHOBHBIM pa3jiesiaM COJepKaHus;

15) cucremaTrueckue 3HaHUsA O (PUTYpax U UX CBOWCTBAX;

16) npakTUyeCKH 3HAYUMBbIE T€OMETPUUECKHE YMEHHUS U HaBBIKH, YMEHUE MPUMEHSTh UX K
PELIEHNIO0 FTEOMETPUUECKUX M HETEOMETPUUECKHX 3a7a4, @ UMEHHO:

. n300paxkath GUTYPHI HA TIJIOCKOCTH;

. HCIOJIb30BaTh T'€OMETPUUYECKHUH A3BIK ISl ONMCAaHUS IPEAMETOB OKPYXKAIOIIETO
MUDa;

. U3MEPSTh JJIMHBI OTPE3KOB, BEIMUUHBI YIIIOB, BBIYUCIATH 10U (GUryp;

. pacrno3HaBaTh U U300pa)kaTh paBHbIE, CHMMETPUYHBIE U TI0JJ0OHBIE (PUTYPHI;

. BBINOJIHATH MIOCTPOEHUS TEOMETPUIECKUX (PUTYP C TOMOIIBIO LUPKYIIS U JINHEHKY;

. YUTATh U UCTOJIH30BaTh HHPOPMAIIHIO, TPEACTABICHHYIO Ha YepTexkax, CXeMax;

. IIPOBOJUTH NPAKTUYECKUE PACUETHI.

5. Copep:kanne Kypca MaTeMaTHKHU 5-9 KjaccoB

Apugpmemuka



HarypanbHble ynucia

Psn  warypanbHbix uwucen. JlecATHuHas 3amuch HATypajdbHbIX uyucen. OKpyrieHue
HaTypaJIbHBIX YHUCEIL.

KoopaunartHslii siyd.

CpaBHeHue HaTypasibHbIX uncen. CloxeHHe U BhlYMTaHUE HaTypalibHbIX uyucen. CBoiicTBa
CIIOKEHHS.

YMHOKEHUE U JieJieHne HaTypaibHbIX yncen. CBoiicTBa yMHOXeHHs. [leieHne ¢ OCTaTKOM.
Crenenb unciia ¢ HaTypajdbHBIM MOKa3aTeIeM.

Jenutenu u KpaTHbIE HaTypajabHOTO yucia. Hambonpmuii oOmmii aenurens. Hanmenbiiee
obmiee kpatHoe. [Ipu3naku genmumoctu Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.

[TpocTeie u cocTaBHbIe yucia. PaznoxkeHue yncen Ha IPOCThie MHOKUTEIH.

Pemenne TekcTOBBIX 3a/1a4 apu(METHUECKUMH CIIOCOOAMH.

Jpodu
OObIkHOBEeHHBIE JpoOu. OCHOBHOE CBOWMCTBO JpoOu. Haxoxmenwe npobu oOT ducia.

Haxoxxnenue uucna mno 3HaueHuIo ero apoou. [IpaBuibHble U HenpaBWIbHBIEC 1poou. CMemaHHbIe
qucia.

CpaBHeHHE OOBIKHOBEHHBIX IpOoOEl M CMEMIaHHBIX 4YHhcel. ApU(PMETHYECKHe NeHCTBUS C
OOBIKHOBEHHBIMH JPOOSIMHU M CMEIIAHHBIMU YUCIIAMH.

Hecartuunbie npobu. CpaBHEHHE W OKpYIVIEHHWE ACCATUYHBIX ApoOeil. Apudmernyeckue
JEeUCTBUS C JeCATUYHBIMH JpoOsimMu. Ilpukuaxu pesynbTaToB BbluMciaeHHH. IlpeacraBienue
JIECATUYHON JpoOu B BUAE OOBIKHOBEHHOW JApoOM M OOBIKHOBEHHOH B BHJE JAECATHYHOM.
beckoHeuHble nepuoaMYECKHUE JecATUYHbIE ApoOH. JlecsaiTuuHoe npuOIMKeHHe OObIKHOBEHHOU
Ipoowu.

Otnowenue. [IpoueHTHOE OTHOIIEHKE BYX 4Kcen. JleneHue yucia B JaHHOM OTHOLLEHUH.
Macmta0.

[Tponopuusa. OcHoBHOe cBoicTBO nponopuuu. [Ipsmas u oOpaTHas NPONOPLHMOHAILHBIE
3aBHCHUMOCTH.

ITpouenTsl. HaxoxneHne npoueHToB oT uncia. Haxoxxaenue dncia 1o ero npouneHTaM.

Pemenne TekcToOBBIX 3a/1a4 apu(METHUECKUMH CIIOCOOAMH.

PanuonajbHbIe YHCJIa

[TonoxurenbHble, OTpULIATENbHBIE YKClIa U 9YucIo (.

[TpoTuBONONOXKHKIE UKcIa. MOo1yb YUCa.

[lenbie uncna. Panmonaneueie yncna. CpaBHEHHE PAIlMOHATBHBIX Yncel. ApupMeTHUECKHE
Z[Gf/iCTBI/IfI C paHI/IOHaIII)HI)IMI/I qHUuCJIaMH. CBOfICTBa CJIOXKCHUSA N YMHO)KGHI/UI paHI/IOHaHI)HBIX YUCCII.

Koopaunarnas npsmas. KoopaunaTHast IiI0CKOCTb.

BesnunHbl. 3aBUCMMOCTH M1y BeJHYHHAMHU

EnuHuIbB! 1IUHBL, TUT0IaAH, 00beMa, MacChl, BpEeMEHH, CKOPOCTH.

[Tpumepsl 3aBUCHUMOCTEM MexIy BenuuumHamu. l[IpenctaBieHue 3aBUCUMOCTEH B BHJE
¢dbopmyil. Berancienus no popmyiam.

YucinoBble 1 OyKBeHHbIE BbIPAsKeHHUsl. Y PaBHEHHUS

YucnoBsle BbIpaXXEHHsI. 3HAUEHUE YMCIIOBOTO BhIpakeHUd. [Topsaok nelcTBUI B YNCIOBBIX
BbIpakeHUsIX. bykBeHHbIe BbIpakeHUs. Packpeitue ckoOok. IlonoOHble craraemble, mpuUBEIEHUE
oJI0OHBIX ciaraeMbiX. opMyIIbL.

VpaBuenus. Kopenb ypaBHeHHs. OCHOBHBIE CBOWMCTBAa ypaBHEHUW. PemieHne TEKCTOBBIX
3a/1a4 C IIOMOIIBIO YPABHEHUM.

DJIEeMEeHTHI CTaTHCTHKH, BepOATHOCTH. KoMOMHaTOpHBIE 3a124H

HpCI[CTaBJ'ICHI/IC JaHHBIX B BUAC T8.6J'II/II_I, KPYT'OBLBIX U CTOJIOYATHIX Auarpamm, Fpa(bI/II(OB.



Cpennee apudmernueckoe. CpeqHee 3HAUCHUE BETHUNHBI.
Cny4daitHoe coObiTHe. J[0ocTOBEpHOE M HEBO3MOXKHOE COOBITHS. BeposSsTHOCTH ciydailHOTO
coObITHs. Perenrie KOMOMHATOPHBIX 3a/1a4.

FGOMeTpI/I‘IeCKI/Ie (]mrypbl. I/I3MepeHI/lﬂ reOMETpUYE€CKUX BETHYUH

Otpesok. Iloctpoenue orpeska. JnumHa orpeska, joMaHou. M3MmepeHue HIUHBI OTpE3Ka,
MOCTPOEHUE OTpE3Ka 3aAaHHOM JIMHBL. [lepumerp MHOroyronbHuKa. [Tnockocts. [psmas. Jlyy.

VYroin. Bunel yrinos. I'pagycHas Mepa yriia. M3mepeHne M IOCTPOEHHUE YIVIOB € IOMOIIBIO
TpPaHCIIOPTHPA.

[Tpssmoyronbauk. Ksanpat. TpeyrosnbHuk. Bunel TpeyronbHUKOB. OKpYXHOCTb U KpYT.
Jnuna oxkpyxHocTH. Yncio 7.

PaBenctBo ¢uryp. [lonsatue u coiicTa uomaau. [lnomane npsMoOyroisHIKa U KBaApara.
ITnomans kpyra. Ock cUMMETpUU (UTYPBHI.

Harnsanele  mpexactaBieHuss O — IPOCTPAHCTBEHHBIX  (GUTypax:  MPSMOYTOJbHBIN
napajuenenunesn, Ky0, nupamuaa, IUIMHAP, KOHyc, wiap, cdepa. Ilpumepsl pa3BepTok
MHOTOTPAaHHHUKOB, IWIMHApA, KoHyca. Ilonstue m cBoiictBa oObema. OO0BEM MPSIMOYTOJIBHOTO
napajiesnenumnesa u Kyoa.

B3aumHoe pacnonoxenue aByx mnpsmbix. [lepnenaukynsphbie npsimele. [lapannenbHbie
IIpsIMBIE.

OceBas U LIEHTpaJIbHAsE CUMMETPUH.

MareMaTuKa B HCTOPUIECCKOM Ppa3sBUTHH

Pumckas cucrema cumcinenus. [lo3unmonnsie cuctembl cuncienus. O0o3HaueHne mudp B
Hpesueli Pycu. CrapuHHble Mephl JUIMHBL. BBeneHue MeTpa Kak eAMHMLBI JUIMHBL. MeTtpudeckas
cucrema mep B Poccun, B EBporie. Micropust popMupoBaHusi MaTeMaTHYeCKUX CUMBOJIOB. [[podu B
Basunowne, Erunte, Pume, Ha Pycu. OTkpbiTHE HecITUUHBIX JpoOei. Mup npocThIX yrces. 30710Toe
cedyenue. Yucno Hyib. [osBiIeHNE OTPULIIATENIBHBIX YUCE.

Anzeopa
AuredpanyecKkune BbIPaKeHUS

bykBeHHBIE BbIpaskeHHs (BBIpaXXEHUs C NepeMeHHbIMM). YucioBoe 3HaueHHE OyKBEHHOTO
BbIpakeHUs. JlomycTUMble 3HAU€HUs NEPEMEHHBIX, BXOIALIMX B ajlredpanyeckue BBIPAKEHUS.
IToncraHoBKa BeIpak€HUI BMECTO MepeMeHHbIX. PaBeHCTBO OYKBEHHBIX BbIpakeHMH. Tox1ecTBo,
JI0Ka3aTeNbCTBO TOXAECTB. [IpeobpazoBanne BbIpaXeHHI.

CpolicTBa crTeneHed ¢ 1enbM  nokasartesneM. Muorounensl. (ClojkeHue, BBIYUTAHUE,
YMHOXKE€HHUE MHOTrowieHOB. MDOpMyIibl COKpAIlEHHOTO YMHOMKEHHUS: KBaJpaT CYMMBI KBajapaT
pasHOCTH, KYO cymmul u Kyo paznocmu. GopMyna pa3HOCTH KBaJIpaToB, hopmynbl cymmbl Ky608 u
pasnocmu Ky6os. PaznoxkeHue MHOTOWIEHa Ha MHOXuTenu. KBaapaTHbiil TpexwieH. Bwidenenue
noanozo keaopama 6 kKeaopamnom mpexunene. Teopema Buerta. PaznoxkeHue KBajpaTHOTO
TpeX4IeHa Ha JMHEIHbIE MHOXUTEIN. MHOrOWIEHBI ¢ OJJHOM NepeMeHHOol. CTerneHb MHOTOuJIeHa.
Kopenb MHOTOUIIEHA.

Anrebpanueckas 1poob. Cokpaiienue apooeil. JlecTBus ¢ anreOpanyeckKuMu ApoOsMu.

PanmonaneHbie BbIpakeHHsI U UX MpeoOpa3oBaHusd. CBoICTBa KBaJpaTHBIX KOpPHEH U HX
IIPUMEHEHHE B BEIYUTAHUSAX.

YpaBHeHus1 M HEpaBEHCTBA

VYpaBHeHue ¢ ogHON nepeMeHHON. Kopens ypaBHeHus. JIuHeitHoe ypaBHeHue. KBagpaTHoe
ypaBHeHHE, (opMylia KOpHEH KBaJpaTHOro ypaBHEHHUs. PelleHue palMoHaIbHBIX YpaBHEHHH.
[IpuMeps! pemeHns: ypaBHEHNH BBICIIMX CTENEHEH: METO/bl 3aMEHBI [IEPEMEHHOM, Pa3JI0KEHNE Ha
MHOYUTEIH.



YpaBHeHHEe ¢ JABYMs IE€PEMEHHBIMM; pelleHHe cucreMbl. CucreMa ABYX JIMHEHHBIX
YPaBHEHHH C JByMsl NEPEMEHHBIMU; pEIIEHHE MOICTAHOBKOW M ajIreOpauyecKuM CIIOKEHHEM.
YpaBHEHHE C HECKOJIBKUMHU IepeMeHHbIMU. [IpuMepsl pemienus HenuHEnHbIX cucteM. [Ipumepst
pEIIEHNs ypaBHEHUH B LICIIBIX YHUCIIAX.

HepasenctBo ¢ oxnol nepemeHHoW. Pemenue HepaBeHcTBa. JIMHEMHBIE HEPABEHCTBA C
OJHOW TmepeMeHHOM M ux cucreMmbl. KBaaparHele HepaBeHCTBa. [lpumepwvl peuwienuss OpooOHO-
PAYUOHANIbHBIX HEPABEHCE.

YucnoBele HEpaBEHCTBA M UX CBOMCTBA. J{oxkazamenbcmeo 4uciogulx u aneedpauieckux
Hepasencms.

[lepexox or cinoBecHOM (OPMYIMPOBKM COOTHOLIEHHMH MEXJIy BeIMYMHAMU K
anreOpanyeckoil. Pemenne TeKCTOBBIX 3aau aareOpanyeckuM CrocoooM.

YucaoBble NOCJIAEI0BATEIbHOCTH

[TonsiTie mocieqOBaTeNbHOCTH. ApuMETHUECKass W TEOMETpHUYECKas MPOrPECCUH.
@opmysbl 00IIero ujgeHa apu(MeTHyeckol M TeOMETPUYECKON MpOrpeccuii, CyMMbl HEPBBIX
HECKOJIbKUX WICHOB apu(PMETUICCKOM U TEOMETPUUYECKON MPOTPECCUH.

CrnosxHbI€ POLICHTHI.

YucnoBble pyHKUMHU

[Tonstue dynkuu. O6nacts onpenenenus ¢pyHkuu. CrocoOsl 3ananus Gyakuu. ['padux
¢byHKIMHU, BO3pacTaHWe W yObIBaHHE (PYHKIMHU, HAHMOOJbIEEe W HAaUMEHbIIee 3HAUCHUs (YHKIINH,
Hynu QYHKIUH, IPOMEKYTKH 3HAKOMOCTOSIHCTBA. UTeHue rpadukoB QyHKIUH.

OyHKIUY, ONMUCHIBAIOIIME MPSAMYI0 W OOpPaTHYIO IMPOIOPIHOHAIBHYIO 3aBHCUMOCTH, HX
rpaduku. Jluneitnas Qynkuus, ee rpaduk, reoMeTpudecKkuil cMbica ko3 duirentos. I'unepbona.
KBagpatuunas Qynkuus, ee rpaduk, mnapadona. KoopauHaTtel BepIinHBI 1apaboiibl, OCh
cummetrpuu. CmenenHvle @QyHKYyuU ¢ HAMYPAIbHbIM NnoKaszamenem, ux epaguxu. I'papuku
(byHKIMN: KOpEeHb KBaJpaTHBIN, KOPEHb KyOU4ecKuid, Moayib. Vcnoap3oBanne rpagukoB (GpyHKIHIA
JUIS peIlieHus] ypaBHEHUHN U CUCTEM.

[Tpumepsl rpaduyecKX 3aBHCUMOCTEH, OTPAKAIOUIMX peaJbHBIE MPOLECCH: KoyiebaHue,
MOKAa3aTeIbHBIN POCT; YUCI08ble PYHKYUU, ONUCHIBAIOUUE ITNU NPOYECCHI.

[TapannensHbIid IEpeHOC TpaduKa BIAOIh OCEH KOOPAWHAT U CUMMEMpPUs OMHOCUMETbHO
oceil.

Koopannarsl

N300pakeHne yucen TOYKAMH KOOPAMHATHOW MpsMOi. ['eoMeTpuyeckuil CMBICI MOAYJIs
yuciaa. UucaoBble IPOMEXKYTKU: UHTEPBAJ, OTPE30K, Tyd. Popmyna paccmosanus mexicoy moukamu
KOOPOUHAMHOU NPAMOU.

JlexapToBbl KOOpAMHATBI HAa IIOCKOCTH; KOOpPAMHATBI TOYKW. KoopauHaTel cepeauHsbl
orpe3ka. PopMyiia pacCTOSAHUA MEXKIY IABYMs TOYKAMM IUIOCKOCTH. Y PaBHEHUE MPSAMOH, YIJIOBOU
KO3 (HULKUEHT NpsSMOIi, yCIOBUE MAPAIIENbHOCTH NPSMBIX. Y paBHEHHE OKPY)KHOCTH C LIEHTPOM B
Hayale KOOPAUHAT U 8 1F0001 3a0aHHOU MOoKe.

I'padmyeckas nHTEpHIpeTalysl ypaBHEHUHN € IBYyMS IEPEMEHHBIMU U UX CHCTEM, HEPABEHCTB
C IBYMs IIEPEMEHHBIMU U UX CUCTEM.

T'eomempus
IIpocreiimme reomerpuyeckue purypol
Touka, mpsmas. Otpe3ok, Jyd. Yrona. Buasl yrimoB. CMexHble M BEPTUKAJIBHBIE YIJIBL.

Buccekrpuca yria.
Ilepecekaronuecs W mnapajuienbHble npsmelie. llepnenaukynspaeie npsmele. IlpusHaku



NapajuleJbHOCTH MpsiMbIX. CBOMCTBAa MapajIeNbHbIX NpsMbIX. [lepneHauKymnsip M HakJIOHHas K
MPSMOM.

MHOroyroJibHUK"

Tpeyronsuuku. Buabl TpeyronpHukoB. MeauaHa, OMcCeKTpHca, BbICOTA, CPEAHSS JIMHUA
TpeyroipHuka. [IpusHaku paBeHCTBa TpeyroibHHKOB. CBOWCTBAa M NMPHU3HAKU PABHOOEIPEHHOTO
TpeyrojabHuka. CepeluHHBIM NEpHneHIuKyisap orpeska. Cymma yIJIOB TpeyrosibHHMKa. BHemHue
yriael TpeyrosibHuKa. HepaBeHcTBO TpeyroipHuka. COOTHOIIEHUS MEXIY CTOPOHAMU M yrilaMH
TpeyronbHuKa. Teopema [Tudaropa.

[TonoGuble TpeyronbHuku. llpu3Haku momgoOMS TpPEyroJbHUKOB. TOYKM TepecedeHus
Me/iuaH, OMCCEKTPHC, BBICOT TPEYTOJbHUKA, CEPEIMHHBIX IEPIIEHANKYIIPOB CTOPOH TPEYTOJIbHUKA.
CBoiicTBO OHCCEeKTpUCHI TpeyroibHuKa. Teopema Daneca. MeTpUUYecKUE COOTHONICHUS B
IPSIMOYTOJIBHOM — TpeyrosibHUKe. CHHYC, KOCHHYC, TaHI€HC, KOTAHI€HC OCTpOro yria
IIPSIMOYTOJIBHOTO TpeyroyibHUKa U yriaoB oT 0 go 180. ®@opMyiibl, CBSI3bIBAIOIIME CUHYC, KOCUHYC,
TaHI'€HC, KOTAHI'€HC OJHOrO0 M TOro e yria. Pemenue TpeyronbHHKOB. TeopeMa CHHYCOB U
TeopemMa KOCUHYCOB.

YerbipéxyronpHuku. [lapamnenorpamm. CBoHCTBAa W HPU3HAKH Iapajljiesiorpamma.
[TpsiMoyronbHUK, pOMO, KBaZpaT, X CBOMCTBA U Npu3Haku. Tpanenns. CpeaHss TUHAS TPANCUN 1
€€ CBONCTBA.

MHoroyroiapbHukd.  Beimyknble  MHoroyroipHukd.  CymMma  yrjioB  BBIIYKJIOTO
MHOrOYyrojbpHuKa. [ IpaBuibHbIE MHOTOYTOJIBHUKH.

OKpyKHOCTDb U KpYT. ['eoMeTpuyecKkne mocTpoeHust

OKpyXHOCTb U KpYyT. DJIEMEHTbl OKPYKHOCTU M Kpyra. LleHTpalibHble U BIUCAHHBIE YIJIbL.
KacarenbHast k OKpyKHOCTH M €€ CBOMCTBAa. B3auMHOE PACHOIOKEHHE NPSIMOU M OKPYKHOCTH.
OnucaHHass W BOMCaHHAs  OKPY)KHOCTU  TpPEyrojbHUKa. BrnucanHble H  ONHMCaHHBIC
YEeTBIPEXYTOJILHUKHY, UX CBOWCTBA U NPU3HAKU. BrivicaHHbIE ¥ ONIMCAaHHBIE MHOTOYT'OJIBHUKHU.

[I'eomerpuueckoe wmecto Touek (I'MT). CepenunHblii NEepHEHAMKYJISP OTpe3Ka H
ouccekTpuca yria kak [MT.

['eomeTpuyeckrue MOCTpPOEHUs LUPKYJIEM U JuHEHKoW. OCHOBHbBIE 33J]a4M Ha MOCTPOCHHUE:
IIOCTPOEHHUE yIJIa, PABHOTO JTAHHOMY, IIOCTPOEHUE CEPEIUHHOIO MEPIEHAUKYISIPA JaHHOIO OTPE3-
Ka, IOCTPOCHUE IPsAMOM, IMPOXOAAIIEH 4Yepe3 MaHHYI0 TOYKY U IMEPIEHIUKYIAPHOW JaHHOU
MPsIMOM, TOCTPOEHNE OMCCEKTPUCHI JTaHHOrO yria. [locTpoeHue TpeyronbHHMKa MO 3a/laHHBIM 3Jie-
MeHTaM. Meron I'MT B 3amauax Ha moctpoeHue.

I/I3MepeHne reOMETPUICCKUX BECJIUINH

Jnuna otpes3ka. PaccTossHue Mexay ABYyMs TOUKaMU. PaccTosiHue OT TOYKU 0 MPSMOHU.
PaCCTOﬂHI/IC MC)KI[y HapaJ'IJ'IeJ'II)HI)IMI/I HpHMBIMI/I.

[lepumeTp MHOTOYTOJIbHHKA.

JnuHa okpykHOCTH. [[nmrMHa 1yrv OKpYKHOCTH.

['panycnas mepa yria. BennunHa BIMCAaHHOTO yTia.

[TonsiTMa mIOMIaM MHOTOYTOJbHUKA. PaBHOBenukue Qurypsl. Haxoxkaenwe mioniaau
KBaJpara, NpsiIMOYroJIbHUKA, apaJljieliorpaMmma, TpeyrojabHUKa, Tpaneuu.

[Tonsite momaau kpyra. [nomans cexropa. OTHOIIEHUE TUTOMITAACH MOJOOHBIX PUTYD.

JlekapToBble KOOPAMHATHI HA MJIOCKOCTH

dopMyna pacCTOSHUS MEXAY AByMs TOUKaMH. KoopauHaTel cepeiuHbl OTpe3Ka. Y paBHEHUE
¢burypsl. YpaBHEHHs OKPY>KHOCTH U MPSMOU. YTIIOBOH KO3(pPULIMEHT PSIMOIA.



BekTopnl

[Tonsitue BekTOopa. Moayne (nnuHa) Bektopa. PaBHbIe BekTOpbl. KosmuHeapHbie BEKTOPHI.
Koopaunatsl BekTopa. ClOXEHHME U BBIUUTAHUE BEKTOPOB. YMHOXKEHHE BEKTOpAa Ha YHCIIO.
CkanspHoe mpousBeieHrne BeKTOpoB. KocuHyc yria Mexay AByMs BEKTOPaMH.

I'eomeTpnyeckne npeodpazoBaHus

[Tonsstue o mpeoOpazoBanuu ¢Gurypsl. Jpmwkenue ¢urypsl. Bumsl aBmwkeHHs QUTYPBI:
napauleIbHBIA IEPEHOC, 0CEBasi CHMMETPHS, ICHTPaIbHAs CHMMETPHS, OBOPOT. PaBHbIE HUTYPEI.
I'omoterus. [Tonodue duryp.

DJIeMEeHTHI JOTHKHU

Onpenenenne. AKCHOMBI B TeopeMbl. JlokazarenbcTBO. J[0Ka3aTenbCTBO OT MPOTHUBHOTO.
Teopema, oOpatHas naHHoW. HeoOxoauMoe M J0CTaTOYHOE YCIIOBUA. YTHOTpPEOJeHUE JOTHYECKIX
CBSI30K €Cill..., MO ..., mo20d U MmoJlbKo mo20d.

reOMeTpI/Iﬂ B HCTOPUYECCKOM PasBUTHH

N3 wucropunm reomerpum, «Hawana» EBkinmpa. Mcropusa mnsroro mnocrynara EBknuaa.
Tpuronomerpuss — Hayka 00 U3MEpEHUU TpPEyrojibHUKOB. [locTpoeHue mpaBUIIBHBIX
MHOIoyrojapHUKOB. Kak 3apoaunace uues KoopauHar.

H.U. Jlo6auesckuii. JI. Ditnep. danec. [Tudarop

B paGoueil nporpamme npeaycMoTpeHbl (POpPMbI TPOMEXYTOUHOM M UTOTOBOM aTTecTaluu:
TECThl, KOHTPOJIbHbIE U CaMOCTOsTENIbHbIE padoThl. MiToroBas arrectanus npeaycMoTpeHa B BHJIE
aJIMMHHUCTPaTUBHON KOHTPOJIbHOM pabOThI.

®opMmBbl KonunuecTBo
/Tl | KOHTPOJISt
5 6 7 8 9
KJiacc KJ1acc KJ1ace KJ1ace KJ1acc

KonTponbHas 1 1 1 1 1
pabora 1o
MOBTOPEHUIO

Wrorosas 1 1 2 1 1
KOHTpOJIbHAs paboTa

Temarnueckue 8 10 10 12 10
KOHTPOJIbHBIE
paboThI

6. TemaTu4eckoe IAHUPOBaHUE



IpumepHoe TeMaTHYecKoe IUIaHMPoBaHue. MaTemaTunka. 5 Kiace (5 4acoB B HEJIENIO, BCETO

175 gacoB)
S K
&= OJIMHIECTBO XapaKTepuCcTHKA OCHOBHBIX BUJOB [IeAATeIbHOCTH
S 2 Conep:xanue yueOHOro qacoB
2 = yUYeHUuKAa
= 2 MaTepHajia 6 " "
z (Ha ypoBHe y4eOHBIX AeicTBHI)
I 1
I'naga 1
20 23
HatypanbHble ynciaa
1 Psin HaTypanpHBIX yncen 2 2 Onucvieams  CBOWCTBA HATYpalbHOTO psma. Yurarh
U 3aIUCBIBATh HaTypajibHbIE yucia CpaBHHUBAThb
2 Hudpsr. 3 3 yp ’ p
U ynopsimouuBate — ux.Pacnosmasams ~ Ha  4epTexax,
Hecairinas 3amHCh HUCYHKaX, B OKPY)KAIOIIEM MHpPE OTPE30K, MpPsM 1
HaTypaJIbHbIX YUCEI pucy ’ Py P p » TIPAMYIO, Iy,
IUIOCKOCTh.  [IpumBoaMTE  mpuUMepsl  MoOAeneH  3THX
3 Ortpesok 4 ¢buryp.Uzmepsams  nauHBL  OTpe3KOB. CTPOUTH OTPE3KH
3aJaHHOW JUIMHBL PemiaTh 3ajadM Ha HAXOXKICHHUE IJTUH
4 ITnockocTs. 4 A a ! o A
Tpsmas, JTyd OTpe3KOB. BrlpakaTh OOHM eOMHULBI AJUH 4Yepe3 IpyTHe.
Y [IpuBOANTH MPUMEPHI TPUOOPOB CO MIKAIAMH.
5 Hlkama. 3 3 Cmpoums Ha KOOPIUHATHOM Jy4e TOUYKY C 3aJaHHOU
KoopaunatHslii 1yu KOOPAHHATOH, ONPENEIATh KOOPAUHATY TOUKH
6 CpaBHeHHE HaTypaJlbHbIX 3 4
qrcen
[loBTOpenwue n 1 1
cucTeMaTu3anys yueOHOro
MaTepHana
KonTponbHas 1 1
pabora Ne 1
I'naea 2 Cjioxenne u BbIYMTAHHE 33 38
HATYPAJbHBIX YHCEJ
7 CrnosxeHune HaTypaJlbHbIX 4 5 @opmynuposams  CBOWCTBA CJOXEHHS W  BBIYUTAHUSA
yrcen. CBOWCTBA CI0KEHUS HaTypaJbHBIX YHCEJ, 3aluChIBaTh 3TH CBOICTBA B BHIE
opmyn. [IpuBOOUTH NpHUMEpPHl YHCIOBBIX M OYKBEHHBIX
8 Brrunranue HaTypaibHBIX 5 6 bopmy . PHBOZL PHMEp Y
qcen BeIpakeHHH, popmys. COCTaBIATh YHCIOBBIE U OYKBEHHEIC
BBIp@XEHHUs] IO YCIIOBHMIO3agauu. PemaTs ypaBHEHHs Ha
9 UYucnossie 1 OyKBEHHBIE 3 3 OCHOBAHHMHU 3aBUCUMOCTEH MEXAY KOMIIOHEHTAMU JEHCTBUI
BhIpakeHHst. DOpMyITBI CIIO)KEHWS W BBIYMTAHMS. Pemarh TEKCTOBBIE 3ajaudl ¢
MIOMOILIBI0  COCTaBJICHUS aBHeHUH.Pacnosnasams  Ha
Konrponbnas padora Ne 2 1 1 » yp
YyepTeKax U PUCYHKaX YIJIbl, MHOTOYTOJIbHUKH, B YACTHOCTH
10 YpaBHeHHe 3 4 TPEyroJbHUKH,  TPSAMOYrOJbHUKH.  Pacro3HaBaTh B
OKpyXKatomeM Mupe Mozenn 3tux ¢uryp. C momomibio
11 VYron. O603HaueHne yriioB 2 2 Py m P A puryp N
TPaHCIIOPTUPA M3MEPSTh I'PalyCHbIE MEPHI YITIOB, CTPOUTH
12 Buner yrnos. M3mepenne 5 5 yIIIBl 33JJaHHOW TpalyCHOW Mephl, CTPOUTH OHCCEKTpPHCY
YTJIOB JAHHOTO yria. Knaccugunmposatsb YTJIBL
KnaccugpunupoBaTh TpeyroiabHUKU 10 KOJIMYECTBY PAaBHBIX
13 MHoroyronsHuKH. PaBHBIE 2 3 ruwp pey Y par
Fo— CTOPOH M MO BHAaM HX yrioB. ONUCHIBaTH CBOMCTBA
npsMoyroyibHuka.Haxooums ¢ momombio  Gopmyn
14 | TpeyronbHUK U €ro BHbI 3 4 | mepuMeTpBl NMPSIMOYTOJNBHUKA M KBaapara. Pemarts 3amauu
Ha HaxOXJEHHE MEPUMETPOB MPAMOYTOJIbHIKA M KBaJpara,
rpajycHOi Mepbl yriioB. Cmipoums JOTHYECKYIO IETIOYKY
pacCyXJeHUH, COIMOCTABIATh TOJYYSHHBIH pPe3yJbTaT ¢
ycioBueM 3amadu.Pacnosnasams GUTypbl, UMEIOLINE OCh
CUMMETPUH.




®
=
&= Kosmecrso XapaKTepuCcTHKA OCHOBHBIX BU/IOB JeATeIbHOCTH
S = Conep:xanue yueOHOro qacoB qeHMKA
é g MaTepuaja y N .
8 (Ha ypoBHe y4eOHBIX AelicTBHI)
=
I 1
15 [IpsmMoyrospHUK. 3 3
Ocb cummeTpun QUrypol
[ToBTOpEHME U 1 1
CUCTeMaTH3aIus ya4eOHOTO
MaTepuana
Kontponbaas padora Ne 3 1 1
I'nasa 3YMHOKeHHe U JieJIeHUe 37 45
HATYPAJbHBIX YHCEJ
16 YMHOXKEHHE. 4 5 Dopmynupogams ~ CBOWCTBA YMHOXKEHUS W JEJCHUS
[lepemectutensbHoe HaTypaJbHBIX YHWCEJl, 3amuchiBaTh STH CBOWCTBAa B BHJC
CBOWCTBO YMHOXCHUS ¢opmyn. Pemats ypaBHEHHs] HA OCHOBaHHUHW 3aBHCHMOCTEH
MeX KOMIIOHEHTaMH  apH(pMETHIECKIX €HCTBHH.
17 CoueraTensHoe U 3 4 y pud o
Haxooums ocTaTok NpH JeIeHUH HaTypalbHbIX uucen. [lo
pacnpenenuTeaTbHOe
. 3aJJaHHOMY OCHOBAHHUIO M TIOKa3aTeN0 CTENCHW HAaXOIUTh
CBOWCTBA yMHOECHHUS
3HA4YCHHUE CTEIICHH yncna.Haxonuts IUIOINAAN
18 Henenne 7 8 NpSMOYTOJIbHUKAa ¥ KBaJpara ¢ TOMOIIBIO  (OpMYyII.
Brlpaxate  OgHM  €IMHUIBI IIoWAaau  4epes’
19 Jlenenue ¢ OCTaTKOM 3 3 P A FUTHHLL man P
apyrue.Pacnosnagams ~ Ha  YepTeXax HM  PHCYHKax
20 Crenens 4ncna 2 3 OPSIMOYTOJIbHBII MapaJyIeenumne, UpaMuLy.
PacniozHaBaTh B OKpY’KarolleM MHPE MOJENIN 3TUX (QUTyp.
KonTponbHas pabora Ne 4 1 1 KDY t P 8 puryp
Nzobpaxars pa3BEPTKU MPSIMOYTONIBHOTO Tapajuleienunea
21 ITnomane. ITnomans 4 5 u  nupamuael.Haxooums  00OBEMBI  TIPSIMOYTOIBHOTO
MPSIMOYTOJIbHUKA napajuenenuneaa u Kyda ¢ nomousio Gopmyil. BeipakaTs
OIHU  €JIUHUIIBI obbéma uepe3  apyrue.Pewams
KOMOHMHATOPHBIE 33]]a41 C IIOMOIIBIO Tiepedopa BapHaHTOB
22 [IpssmoyroneHBIH 3 4
napamenenumnen. [lupamuna
23 O0BEM PSIMOYTOJILHOTO 4 5
napaienenumnena
24 KomOuHnaropHble 3a1a4n 3 4
[ToBTOpenue n 2 2
cucTeMaTu3anus yueOHoro
MaTepuana
Konrtponbnas padora Ne 5 1 1
I'naga 4
18 20
OO0bIKHOBEHHBIE IPOOH
25 [lonsiTHE OOBIKHOBEHHOM 5 6 Pacnosnasams  OOBIKHOBEHHYIO JpO0Ob, IpaBHIILHBIC U
npobu HEeTNpaBWIIbHBIE JApOOHM, cMellaHHple uwncina.Uurate U
3aIlMChIBaTh OOBIKHOBEHHBIE JIpOOW, CMEIIaHHBIE YHCIIA.
26 [IpaBuneHbIE N 3 3
CpaBHUBaTb  OOBIKHOBEHHBIE  OpoOM € paBHBIMHU
HenpaBUIbHBIE TPOOU.
. 3HaMeHaressiMU. CKIIaJpIBaTh W BBIYUTATh OOBIKHOBEHHBIE
CpaBHenue apodeit
npobu c paBHBIMH 3HaMmeHaTensMmu. lIpeoOpa3oBeIBaTh
27 CroxeHue 1 BBIYUTaHHE 2 2 HENpaBWIBHYIO JApOOb B CMEIIAHHOE YHCIO, CMEIIaHHOE
Jpo0eii ¢ OJTUHAKOBBIMU
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=
&= Komisectso XapakTepuCTHKA OCHOBHBIX BU/I0B /IeSITeIbHOCTH
S = Conep:xanue yueOHOro qacoB qeHMKA
é g MaTepuaja y . .
z (Ha ypoBHe y4eOHBIX AelicTBHI)
| 1
3HaMEHATeIIMU YUCIIO B HENPAaBWIBHYIO JOpoOb. YMeTh 3allMCHIBATh
€3yNIbTaT JICJICHUS JBYX HATypalbHBIX YHUCEI B BUJIC
28 Jpobu u neneHue 1 1 pesy A " y yp
OOBIKHOBEHHOU APOOH.
HATypallbHBIX YHACEN
29 CMeliaHHbIC YuCIia 5 6
[ToBTOpenue u 1 1
CUCTEeMaTH3aIus ya4eOHOTOo
MaTepHana
KontponbsHas padbora Ne 6 1 1
I'nasa 5
48 55
HecsiTu4HbIE IPOOH
30 [IpencraBnenue 4 5 Pacnosnasamo, 9uTaTh W 3aUCHIBATH ACCATUYHBIE IPOOH.
0 JICCATHYHBIX IPOOSX HaspiBaTh  pa3psapl  JIECATHYHBIX ~ 3HAKOB B 3aIUCH
CCATUYHBIX o0eii. CpaBHUBaTh JIECATHYHBIC 00u.
31 CpaBHEHME JECITHYHBIX 3 4 A AP P A AP
pobeit OxpyryaTe JAecSTUYHBIE NOpPOOM W HATypalbHBIE dHCIA.
P BremonHATh MIPUKUIKYPE3YIhTaTOB BBIYHCIICHHA.
32 OxpyrJieHUE YHUCell. 3 3 BrInonHATh apupMeTHUSCKUE NSHCTBHUS HaJ JCCITUYHBIMU
[puxkunku JIPOOSIMHL.
Haxooums cpemnee apudMeTHdeckoe HECKOIBKHX YHCET.
33 CnoxeHue U BbIYUTAHHE 6 7 pen pu¢ .
N [lpuBogUTh TPUMEPHI CPSAHUX 3HAYCHHUHA BEITMYHHEI.
JECATUYHBIX Apo0eit
PazpacHATh, uTO Takoe «oauH mpoueHT». llpencraBisTh
KonTponenas pabora Ne 7 1 1 MIPOLIEHTHI B BUIE NECATHYHBIX APOOEH U qecATHIHBIC ApOOH
B BUJIC MPOIIEHTOB. HaX0qUTh MPOIEHT OT YKCIIa U YHCIIO IO
34 VYMHOKEHUE TECITUUHBIX 7 8 A¢ Hpon A pon
. €ro IPOIICHTaM.
npobeit
35 JeneHnue necaTUIHBIX 9 10
npobeit
Konrponbnas pabora Ne 8 1 1
36 Cpennee apupMeTHUECKOE. 3 3
Cpennee 3HaUYeHHE
BEITUYHHBI
37 [Iponentsl. Haxoxaenwne 4 5
MIPOLIEHTOB OT YKCIa
38 Haxoxaenue yucia 1o ero 4 5
MPOLIEHTaM
[loBTOpenue n 2 2
CUCTEMAaTH3alUs YI4eOHOTO
MaTepuana
Konrtponbnas padora Ne 9 1 1
IloBTOpEeHNEN cCUCTEMATH3ALINSA 19 29
y4eO0HOro MaTepuaia
YnpakHEeHUs| I TOBTOPEHUS Kypca 18 28
5 knacca
Konrtponbnas padora Ne 10 1 1
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=
& 4 XapakTepucTHKA OCHOBHBIX BU/0B 1€ T€IbHOCTH
S = Coaeprxanue yued0HOI o KoauuectBo qeHmKa
E s MarepuaJia 4acoB y . .
s (Ha YpOBHe Y4eOHbBIX el cTBHIi)
=
| I
I'naga 1
17 22
JleJIMMOCTh HATYPAJIbHBIX YK CeJI
1 Henutenu 1 KpaTHbIE 2 3 Dopmynuposams onpeNieNIeHUs OHSTHIA: ICTUTENb,
KpaTHOE, MPOCTOE YHCIIO, COCTABHOE YUCIIO, OOIIHit
2 IIpusnakm nenumoctH Ha 10, 3 3 p 1P . o » OOl
Ha 5 v Ha 2 JIeTTATEITh, HANOOJBIINI OO 1ETUTENb, B3aUMHO
MPOCTHIE YHCIa, 00lee KpaTHOE, HAUMEHBIIIeEe
3 [TpusHaku genuMocTy Ha 9 1 3 4 | obuiee KpaTHOE ¥ MPU3HAKHU JISTMMOCTH Ha 2, Ha 3,
Ha 3 Ha 5,Ha 9, Ha 10.
Onucvigamy IpaBuiIa HAXOXKIECHUSI HANOOJIBILIETO
4 [IpocTeie U cocTaBHBIC YKCTA 2 3
obmero nenurenst (HOJI), HaumensbIero o0Iiero
HaunbGonpmmii o0muii renurens 3 4 kpatHoro (HOK) Heckombkux dncen, pa3ioKeHus
HATypaJbHOTO YUCIIa Ha IPOCTHIE MHOKUTEIN
6 Haumenbiiee o0iiee KpaTHoe 3 4 P p
KonTponbras padora Ne 1 1 1
I'naga 2
38 47
OO0bIKHOBEHHBIE IPOOH
7 OcHOBHOE CBOICTBO Ipodu 2 3 Dopmynuposams ONpeeIICHUS TOHATHH:
. HECOKpaTuMast Ipo0b, OO 3HaMEHATEeNb ABYX
8 Cokpainenue 1pobeit 3 4 P APODE, OO ABY
Ipo0eii, B3auMHO 0OpaTHbIe uncia. [IpuMeHsITh
9 [IpuBenenue apo0eii k oOmEMy 4 5 OCHOBHOE CBOMCTBO JIPOOU ISl COKpAILIEHHS IPOOEii.
3HaMeHaTemo. CpaBHeHHE [MpuBoUTH NPOOM K HOBOMY 3HAMEHATEIIIO.
npobeit CpaBHHBaTh OOBIKHOBEHHBIE APOOU. BBIMOTHITH
apudmMeTHyecKue AeHCTBUS HaJl OOBIKHOBEHHBIMU
10 Cno>xeHue U BBIYUTAHUE 5 5 pa¢p A A
" JIPOOSIMHL.
npobeit
Haxomuth qpo0k OT YKcia U YUCIIO MO 331aHHOMY
Konrtponbnas padora Ne 2 1 1 3Ha4YeHuro ero Apobu. [IpeoOpa3oBrIBaTh
. OOBIKHOBEHHBIE IPOOH B iecaTHUHbIe. Haxomuts
11 YMHOKEHHUE pooeii 5 6 P A xol
JIECATUYHOE MPHUOTIKEHHE OOBIKHOBEHHOM JIpo0U
12 Haxoxnenue npobu ot umncia 3 4
Konrtponbhas padora Ne 3 1 1
13 B3aumHo oOpaTHbIe YKciia 1 1
14 Henenue npobeit 5 6
15 Haxoxaenue umcna o 3 4
3HAYEHUIO €T0 APOOH
16 [IpeobpazoBanmne 1 2
OOBIKHOBEHHBIX JIpO0€Ei B
JeCATUYHBIC
17 Beckoneunble meproanuecKue 1 2
JECSITHYHBIE IPOOH
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18 Hecatuanoe npubImKenne 2 2
OOBIKHOBEHHOW ApOOH
KontponbHas padora Ne 4 1 1
I'naea 3 28 35
OTHOIIEHNS U PONOPUHH
19 OTHoIeHus 2 3 Dopmyauposams ONPeNEICHUS TOHIATHIA:
OTHOIIICHHE, TPOTIOPLMS, IPOLICHTHOE OTHOILICHHE
20 [Tpomnoprun 5 » IPOTIOPLIA, TPOIL
JIBYX YHCEN, MPSIMO MPOTIOPIHOHATEHBIE U 00paTHO
21 IIponieHTHOE OTHOLIEHUE ABYX 3 4 MPONOPIIMOHAIbHBIE BETUYUHBI. [I[pUMeHsTh
qHcen OCHOBHOE CBOMCTBO OTHOLICHHUSI © OCHOBHOE
CBOWCTBO Tponopiuy. [[puBOANTE IPUMEPHI U
Kontponsnas padora Ne 5 1 1 poriop PHBOZ PHMED
OTIMCHIBATh CBOMCTBA BEITMYNH, HAXOISAIINXCS B
22 [Mpsimast u oOpaTHas 2 3 NPSAMOi U 0OpaTHOM MPOTMOPIHOHATIBHBIX
MPONOPLUUOHAILHBIE 3aBUCUMOCTAX. HaXxoIuTh MpOLIEHTHOE OTHOIIICHHE
3aBUCHMOCTH NBYX 4ncen. JlemuTh 9uCIIo Ha TPONOPIIMOHANBHEIE
4acTH.3anuceléams ¢ TOMOIIBIO OYKB OCHOBHBIE
23 Jenenue unciaa B JaHHOM 2 2 N m y
CBOICTBA JPOOU, OTHOIICHMUSI,
OTHOIIICHUU
MpOTNOpIUN.AHaruzuposams WHHOPMAITHIO,
24 OKpy>KHOCTb U KpYyT 2 MIPEICTABICHHYIOB BU/IE CTOJIOYATHIX U KPYTOBBIX
narpamm. [IpencraBnsaTs HHGOpMAIHIO B BUC
25 JnuHa okpyxHocTH. [Lmomanb 3 4 Auarp pea ¢opmant A
KpyTra CTOJNOYATBIX U KPYTOBBIX Auarpamm./Ipueooums
MPUMEPHI CITy9alHBIX cOOBITHI. Haxoauth
26 [unueap, KoHyc, 1ap 1 1 | BeposATHOCTE CIy4aiiHOrO COOBITHUS B OIBITAXC
BHOBO3MOHBIMHU HCXOJIaMH.
27 HuarpamMmbl 3 4 PaBHOBO3MO cxola
Pacnosnasams Ha yepTexax M pUCyHKax
28 Cryyalinbie coObITHS. 3 OKDY>KHOCTb, KPYT, IWJIMHJIP, KOHYC, chepy, Iap u
BeposTHOCTS citydaiiHOTrO HX 3JIEMEHTHI. Pacrio3HaBaTh B OKpyXaroLleM MUPE
coObITHUSE MoJienu 3TuX Guryp. CTpOUTh C TOMOIIBIO ITUPKYJIS
KonTposbHas paGota Ne 6 1 1 OKpPYKHOCTh 33JIaHHOTO panuyca. M3o00paxath
pa3BEPTKU WIMHAPA U KOHyca. Ha3biBaTh
npubmmkEHHOE 3HaYeHre urcna. Haxomuts ¢
MTOMOIIIBIO POPMYIT [UTHHY OKPYKHOCTH, IIONIA/Ib
Kpyra
I'naga 4PanmonaibHbIe YHCIA 72 81
M JelicTBHUSA HAA HUMH
29 [NonoxwurenbHbIC 2 2 | I[Ipugooums puMepHI UCTIONL30BAHUS
W OTpHUIATENbHBIC YNCIIA MOJIOKHUTENBHBIX U OTPUIATENBHBIX YUCEI.
DopMynUpoBaTh ONpEeIEHHEe KOOPIUHATHOM
30 KoopaunarHas npsamas 3 3 pMYJIP e pA N
npsiMoii. CTpPOUTH Ha KOOPAMHATHOM MPSIMOH TOUKY C
31 ensie uncna. 2 2 3aJJaHHON KOOPAMHATOU, ONPEACIIATh KOOPAUHATY
PanmonaneHble yncna TOUYKU.Xapaxmepu3z06ams MHOKECTBO LEIIBIX YHCEL.
OOBACHATH TOHSITHE MHOXKECTBA PALIUOHATIBHBIX
32 Mouyib uncia 3 4 panl
yrcen. @opmyauposams ONpeieIeHUe MOy
33 CpaBHeHMe yncen 4 4 yucna. Haxonuts Moayns uncna.Cpasnugams
AIOHAJIbHBIE YKcia. BEIMoMHATE apupmeTnyeckue
KontponsHas padbora Ne 7 1 1 pan pud
JIeHCTBUS HaJl PallMOHAIBHBIMU YUCIIAMH.
34 CrnoseHnue panoHaJIbHBIX 4 4
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5 (Ha ypoBHe Y4eOHBIX JelCTBH)
I 1
qrcen 3anuceiBaTh CBOMCTBA apr()METHUECKHUX IeHCTBUI
. HaJl palMOHAFHBIMH YHCIaMH B BUe GopMyd.
35 CBoiicTBa CI0XKEHUS 2 3 L patl e popmy
HazpiBats ko3¢ duiineHT OyKBEHHOTO
PanMOHAIBHBIX YHCET .
BbIpaKeHUsL./ [pumensimy CBOWCTBA MIPU PEILICHUH

36 BrlunTanue pannoHanbHBIX 5 5 | ypaBHeHwmii. PemaTh TeKCTOBBIE 3a/1a4¥ C TOMOIIBIO
YHCEN YpaBHEHUH.

Pacnosnasame Ha yepTexax u pucyHKax
KontponbsHas padora Ne 8 1 1 p pucy
NEPICHIUKYISPHBIC U TapaJlIeNbHbIEC IPSIMBIC,
37 YMHOKEHHUE PallnOHANTBHBIX 4 4 (Urypsl, IMEIOIIE OCh CHMMETPHH, LICHTP
qrcen CUMMETpPHHU. YKa3bIBaTh B OKPY>KAIOLIEM MHpPE
. Mozenu 3tux ¢uryp. PopMyanpoBats OnpeaeIcHue
38 CBoiicTBa YMHOKEHHS 3 3 a uryp. Dopmyimp pea
NEPIEHIUKYISPHBIX MPSIMBIX U TTapaUICIbHBIX
palMOHATBHBIX YUCET
npsAMbIX. CTPOUTH C IIOMOILBIO YTOJIbHUKA

39 Koaddunuenr. 5 6 MIEPIICHINKYJISPHBIE TIPSIMBbIC U TTapaljiebHbIC

PacnpenenurensHoe CBOHCTBO npsMBbIe.
YMHOXCHHS ObvacHams U WLTIOCTPUPOBATH IOHATHE
KOOPAMHATHON MIOCKOCTH. CTPOUTH Ha
40 Jenenue parmoHaTbHBIX YUCEI 4 5 PA N p
KOOPAWHATHOU TNTIOCKOCTH TOYKH C 3a/JaHHBIMU
Kontponbnas padora Ne 9 1 1 | koopmunaramu, onpenensaTh KOOPAMHATHI TOYEK Ha
. w10ckocTH. CTPOUTH OTHAENbHBIE TPadUKU

41 Pemenne ypaBHeHMI 5 6 P A padp

3aBUCUMOCTEH MEXIy BETMIMHAMHU 10 TOUKAM.

42 Perenye 3a1a4 ¢ OMOIIBIO 6 7 | AnanusupoBath rpadUKU 3aBUCUMOCTE MEKITY
YPaBHEHHUH BeJIMYMHAMHU (PacCTOSIHHE, BPEMs, TEMITEpaTypa u T.
Konrtponbnas padora Ne 10 1 1 m)

43 [lepnieHauKyIApHBIE TIPSIMBIE 3

44 OceBas 1 IIeHTpaJIbHAS 3 4
CUMMETpPUHU

45 [TapannensHble IpsMBIE 2 2

46 Koopaunartnas mockocts 4 5

47 I'paduxu 3 4
Kontponphas pabora Ne 11 1 1

IloBTOpEHHen cucTeMaTH3aLMA 20 o5
yue0HOro MmaTepuajia
YnpaxHEeHU s TOBTOPEHUS Kypca 19 24
6 kinacca
KontponbsHas pabora Ne 12 1 1

TeMaTH4YeCcKoe IUIAaHUpOBaHue. Ajredpa. 7 kiace

(3 yaca B Hepento, Bcero 105 yacos)
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I'nasa 1JInneiinoe ypaBHeHHe 15 17
C O/IHOM mepeMeHHOoI
1 Benenue B anre0py 3 3 Pacnosznasams 4nucIoBbIE BRIPAKEHUS U
N N BBIPQXKCHUSI C IEPEMEHHBIMU, JINHCHHBIC

2 JluneiiHoe ypaBHEHHE C OTHOU 5 6 .

HEDEMEHHON ypaBHeHUs. [IpUBOINTE MPUMEPHI BRIPAKEHHI C
P MIepeMEeHHBIMH, JINHEHHBIX ypaBHEeHUI. COCTaBIATH
3 Pemrenue 3aga4 ¢ moMomsio 5 6 BBIpQ)KEHUE C MEPEMEHHBIMU 110 YCIOBHIO 33Ja4H.
ypaBHEHUI BrimonuaTs npeodpa3oBaHus BHIPasKEHHH:
MIPUBOIUTH MTOT00HEIE clIaraeMble, paCKphIBaTh
IToBTOpEHMEH CHCTEMATH3AIIHS 1 1 PHBOZL A » Packp
ckoOku. HaxonuTh 3HaYeHNE BBHIPAKEHUS C
yueOHOro MaTepHuaa
NepEMEHHBIMU TPH 33JaHHBIX 3HAYCHHUSX
Kontponbsnas padora Ne 1 1 1 nepeMeHHbIX. KitaccudummpoBarts anredpandeckne
BeIpakeHHsI. OMUCHIBATH IIEITTBIE BEIPAKCHHUS.
Dopmyauposams ONPEACIICHUE JIMHEHHOTO
ypaBHeHUs. PemaTs muHeHOe ypaBHEHHE B 00IIEeM
Buje. IHTEpNpeTHpOBaTh ypaBHEHNE KaK
MaTeMaTH4YeCKYyI0 MOJIEh pEaIbHOM CUTYallnH.
OnuceIBaTh CXEMY pelleHus] TEKCTOBOM 3aJ1auH,
MIPUMEHATH €€ JUTsl pelIeHus 3a/1a4
I'naga 2
52 68
Iesbie BRIpAKEHUs

4 ToxaecTBeHHO paBHBIE 2 2 Dopmynupogams. onpeoeieHusi: TOXISCTBEHHO

BeIpaskeHus. ToxaecTBa PaBHBIX BBIPQXKEHUH, TOXKIECTBA, CTETIEHU C
HAaTypaJIbHBIM ITOKa3aTeleM, OJTHOUICHA

S Crenei ¢ HaTypatbHbiM 3 3 CTa}};Ea THOTO BHJIA ouHoqn;Hg Koat’p(bP;uHeHTa
MoKasareseM p ’

OJITHOYJIEHA, CTETIEHU OJHOWIEHa, MHOTOUJIECHA,

6 CBoliCTBa CTEIIEHU C 3 4 CTEIEHH MHOIOWIEHA;CE0UCmEd: CTEIICHU
HATYpaJILHBIM TTOKa3aTelIeM C HaTypaJbHBIM TIOKa3aTeseM, 3HaKa CTETICHH;

npasuia: 10Ka3aTelbCTBA TOXIECTB, YMHOXKEHHSI

7 OnHo4JIEHEI 2 4 P a & Y

OJIHOYJIEHAa HAa MHOTOYJIEH, YMHOXKEHHUS
8 MHorousieHsl 1 2 MHOTOWIEHOB. /[oKa3vl6amb CBOUCTBA CTEIICHHU C
HaTypaJIbHBIM ITOKa3aTeneM. 3aruchiBaTh U
9 Crio’keHue U BEIUMTAHUE 3 5 o
OKa3bIBaTh (POPMYIIBI: MPOU3BEACHUS CYMMBI U
MHOTO4JICHOB A PMY PO A Y
Pa3HOCTH JABYX BBIpaKEHUH, Pa3HOCTH KBAAPaTOB
KonrtponbHas padora Ne 2 1 1 JBYX BBIpa)KCHUM, KBaJpaTa CyMMbI U KBajpaTa
A3HOCTH JIBYX BBIPQKEHHI, CYMMBI KYOOB H

10 VYMHOXEHNE OJHOUWIIEHA HA 4 5 p ABY p Y . Y

pasHOCTH KyOOB JIBYX BBIpaKeHUH. Buiuuciams
MHOTOYJICH .
3HAYEHHE BBIPAKEHUI C TIEPEMEHHBIMHU.

11 YMHOKE€HHE MHOTOYJICHA Ha 4 5 ITpuMeHsTh CBOMCTBA CTETICHHU ISt

MHOTI'OYJIEH rpeoOpa3oBaHus BeIpaKeHUI. BRIOTHATS
MHO>KEHUE OJHOUWICHOB U BO3BE/ICHUE OTHOWICHA
12 Pa3znoxeHue MHOTrO4JICHOB HA 3 4 YMHOMC GHOH O*ICHO O3BCAICHUE OIHOTIC
MHOKHTEIL. BhIHece e B CTen§HL. PUBOJIUTH OJHOWIEH K CTAHIAPTHOMY
BH[y. 3alMCHIBATh MHOTOWIECH B CTAHIAPTHOM
00II1ero MHOKUTEINS 32 CKOOKH y Aap
BHJIE, ONIPEENIATH CTETIEHh MHOTOWICHA.

13 PasnoxxeHne MHOTO4WIEHOB Ha 3 4 [IpeoOpa3oBeIBaTE MPOM3BEACHUE OAHOWICHA U
MHOKHUTETH. MeToq MHOT0YJICHA; CYMMBI, pa3HOCTH, IIPOU3BEICHUSA
TpynmnnpoOBKHU JABYX MHOT'OYJICHOB B MHOT'OYJICH. Brimmonaars
KonrpossHas padota Ne 3 1 1 pa3iokeHre MHOTOUJIeHa Ha MHOXKHUTEIN




XapaKTepHCTmca OCHOBHBIX BU/J10B

=
a =
s
2 = Conep:xanue y4yeoOHOT0 KoanuecTBo
z = HesATeILHOCTH yYeHHKA
s MaTepuaia 4acoB ., N
= 2 (Ha ypoBHe Y4eOHBIX JeiicTBUIi)
=
| 1
14 [IpousBenenue pazHoCcTH U 3 4 CIIoCcOOOM BBIHECEHUSI OOIIETO MHOXKHUTEIS 32
CYMMBI IBYX BBIpa)KCHUH CKOOKH, c11ocO0O0OM TPYIIMPOBKH, 110 (popMyaam
COKPAIEHHOTO YMHOKEHHS U C IPUMEHEHUEM
15 Pa3HocTh KBazpaToB ABYX 2 3 pai y P
BEIDAKCHI HECKOJIbKUX c1Ioco00B. Vconp30BaTh yKa3aHHbIC
p npeoOpa3oBaHysl B IPOLIECCE PELICHUS] YpaBHEHHH,
16 KBagpar cymmel 1 kBagpar 4 5 JI0Ka3aTejbCTBA YTBEPKIACHUM, peIleHUs
Pa3sHOCTH ABYX BBIPayKCHHUN TEKCTOBBIX 3aJa4
17 [IpeoOpazoBanue MHOTOUICHA B 3 4
KBaJpaT CyMMbI WJIM Pa3HOCTH
JBYX BBIpaKeHUH
Kontponbsnas padora Ne 4 1 1
18 CymMa 1 pa3HOCTh KyOOB JBYX 2 3
BBIPAKECHUN
19 IIpuMmeHeHne pa3TUYHBIX 4 5
CIIOCO0OB PA3JIOKEHUS
MHOTOYJICHa Ha MHOKHTEITN
[loBTOpEeHMEN cHCTEMaTH3AIIH 2 2
yueOHOro MaTepHuaa
KontponsHas padora Ne 5 1 1
I'naea 3
12 18
DyHKINH
20 CBs13u MKy BETUUNHAMM. 2 4 Tlpugooums puMepHI 3aBUCIMOCTEN MEXTY
DyHKIUA BEJIMYMHAMU. Paznuuars cpesid 3aBUCUMOCTEHN
HKIIUOHAJILHBIE 3aBUCUMOCTH. Onucwvigamy
21 CriocoOsl 3aganus QyHKIUN 2 4 ymxn . o
NOHAMUSL: 3aBUCUMON M HE3aBUCUMOMN
22 I'paduk pyHKIIN 2 3 MIEPEeMEHHBIX, QYHKIIUHU, apryMeHTa (hyHKITIH;
N N crnoco0bl 3a1aHust GyHKIUU. POpMyITUpOBaTh
23 Jluneitnas ¢pyHkuus, e 4 5 A ymxu PMYITHID
" oTIpeiesIeHHs: 00JIACTH onpeaeNeHus GyHKLUH,
rpauKu cBoiicTBa .
oOnactu 3HaYeHnH (QyHKIMH, Tpaduka GyHKIHH,
IloBTOpEeHnEen cucTeMaTH3aIus 1 1 JTVHEHHON QyHKIMHU, MPSIMOit
yuebHOro MaTepuasia POTMOPIUOHATEHOCTH.
Buiyucasimsy 3HaueHue QyHKINU 110 3aJlaHHOM
KonrtponbsHas padora Ne 6 1 1 ymicu A y
3Ha4YeHuIo aprymeHTa. CoCTaBIsATh TaOIHIIBI
3HavueHuit pyakuun. CTpouTh rpaduk QyHKIHH,
3amanHoi TabmuaHo. [o rpaduky dyHKIIHH,
SIBIISTIOLIEHCS] MOJIEJIBIO PEATBHOTO IpoLecca,
OTIPEJIEIISATH XapaKTEPUCTUKU 3TOTO MPOIIecca.
Crpouts rpaduk auHEHHON QyHKINN U IPIMON
MPONOPLUUOHANBHOCTH. ONHCHIBATH CBOMCTBA 3TUX
dyHKIM
I'naga 4Cuctemsl
JIMHEHHBIXyPABHEHMI ¢ AByMS 20 25
nepeMeHHBIMH
24 VYpaBHEHus ¢ 1ByMs 3 3
NepEeMEHHBIMU IIpusooums npumepsi: ypaBHEHHUS C IBYMS
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25 JluneiiHoe ypaBHEHUE C IBYMS 3 4 [IepEMEHHBIMU; TUHEWHOT0 YPaBHEHUS C IBYMsI
NEPEMEHHBIMU U €T0 Irpaduk [IEPEMEHHBIMHU; CUCTEMBI JIBYX JTMHEHHBIX
N AQBHEHUH C IBYMS IEPEMEHHBIMU; PEaTbHBIX
26 CucTeMsl ypaBHEHUI ¢ ABYMSI 3 4 yp JBYMA TICP P
. MPOLIECCOB, AJISl KOTOPBIX YpaBHEHHUE C ABYMSI
nepeMeHHbIMU. | paduueckuii ;
MepEMEHHBIMU WU CUCTEMa YPaBHEHHI C TByMs
METOJ PELICHUS] CUCTEMBI ABYX
. ., [IEPEMEHHBIMH SIBJIIOTCS] MATEMAaTHUECKUMHU
JIMHEHHBIX YPAaBHEHUM C IByMs
MozessaMu. OnpeaessTs, IBASETCS JIM Iapa YUCce
MepEMEHHBIMU
pelIeHreM JaHHOTO YPaBHEHHUS C IBYMS
27 Pewienne cucteM NTMHEHHBIX 2 3 epeMeHHBIMHA. PopMyIUpo8ams. onpedeneHus.
YpaBHEHUH METO0M peleHNs ypaBHEHUs ¢ ABYMsI [IEPEMEHHBIMU; YTO
MOJICTaHOBKH 3HAYUT PEUIUTh YPaBHEHUE C ABYMSI
N NepEMEHHBIMY; TpaduKa YpaBHEHHS C TBYMS
28 Pemenne cuctem MTMHEHHBIX 3 4 P - P (bv yp By
. [IEPEMEHHBIMU; JINHEMHOTO YPaBHEHUS C ABYMSI
YPaBHEHUH METOJOM CIIOKEHUS .
NepEMECHHBIMU; PEIICHHUSI CHCTEMBI YPaBHEHHH C
29 Pemenue 3a1ad ¢ mOMOIIBIO 4 5 JBYMsI [IEPEMEHHBIMU; CE0liCMEa YPaBHEHUN C
CHCTEM JIMHEHHBIX ypaBHEHUI IOBYMS iepeMeHHbIMU. Onucvigamy: CBOUCTBA
adyKa JMHEHHOTO YpaBHEHUS B 3aBUCUMOCTH OT
[ToBTOpEHMEU CHCTEMATH3ALIHS 1 1 rpag N yp "
3HAa4YCeHUI KOAPPHUINEHTOB, TPaQUUECKII METO/T
y4eOHOro MaTepuana .
peILIeHHs CUCTEMBI IByX YPaBHEHHH C IByMs
Koutponbhast padora Ne 7 1 1 MEePEMEHHBIMH, METO]I TOJICTAHOBKH U METOJ
CIIO’KEHHUS JJIs1 PEIICHHsI CUCTEMBI IBYX JIMHEHHBIX
ypaBHEHUH ¢ ABYMS IepeMeHHbIMHA. Cmpoums
rpaduK TUHEHHOTO YPaBHEHHS C IByMs
nepeMeHHBIMU. PeriaTh cUCTeMBbI ABYX JIMHEHHBIX
ypaBHEHUH ¢ ABYMsI IEPEMEHHBIMH.
Pewams TekCTOBBIE 327124, B KOTOPBIX CHUCTEMA
IBYX JJMHEHHBIX YPAaBHEHUH C IByMS
NIEPEMEHHBIMU SIBIISICTCS MATEMAaTHYECKOM
MOJIEIIBIO peasTbHOTo Mpoliecca, H
HHTEPIPETUPOBATH PE3YJIbTAT PELICHUS CHCTEMbI
IMoBTOpEeHne u cucTeMaTH3AL U 6 12
yue0HOro MmaTepuajia
VYpaxxHeHus U1 IOBTOPEHUS Kypea 7 5 11
KJacca
HroroBast KOHTpOIBbHAS paboTa 1 1
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TI'naga 1 44 55
PanuonanbHble BbIpaKeHHs
1 PammonansHbie qpoOu 2 Pacnosnasams 1ienple panroHanbHbIC
. N BBIpa)KEHHS, IPOOHBIC PalliOHAIEHBIE
2 OCHOBHOE CBOWCTBO paliMOHATEHOM 3 4 P - P pail
pobi BBIPAXXEHUSI, TIPHBOIUTDH TIPIMEPBI TAKNUX
BBIpKEHUH. PopMyauposams: onpeoesieHu
3 CroxeHue 1 BBIYMTaHHE PaOHATBHBIX 3 4 5: PalMOHAIIBHOTO BBIPAXKEHHUS,
Ipobeii ¢ OMMHAKOBBHIMHU 3HAMEHATEISIMH JIOIIYCTUMBIX 3HAYEHHUU [TEPEMEHHOM,
TOXJICCTBEHHO PAaBHBIX BBIPAKCHUIH,
4 CrnosxeHue 1 BEIUNTaHUE pallMOHATBHBIX 6 7 .
o TOKAECTBA, PABHOCWIIBHBIX YPaBHCHUH,
Ipo0eii ¢ pa3HBIMY 3HAMCHATEII MU
PaMOHATIBHOTO YPAaBHEHUSI, CTETICHH C
KonrtponbHas padora Ne 1 1 1 HYJICBBIM [TOKA3aTeJIeM, CTETIICHH C IEJTbIM
OTpHLIATENIFHBIM MTOKa3aTeseM,
5 YMHOKEHHE U AeNIeHHE palMOHaTbHBIX 4 5 .
" . CTaHJApTHOTO BUJA YHCIIa, OOpaTHOM
npobeii. Bo3Benenue paruoHansHOM . }
HPOMOPINOHAIBHOCTH;CE80UCNEA.
IpoOH B CTETICHD . .
OCHOBHOE CBOMCTBO PalliOHATEHON
6 ToknecTBeHHBIC TPEOOpa3OBaAHUS 7 10 JIpo0H, CBOMCTBA CTEIICHU C LIEIBIM
panMOHATIBHBIX BBIPAKESHUH NOKa3aTeseM, ypaBHeHUH, QYHKINU
KontposbHas pabora Ne 2 1 1 Y = — ;npasuna: CIIOXKECHUS, BBIYUTAHNUS,
n
7 PaBHOCHUIIBHEIE ypaBHEHUS. 3 4 .
YMHOXEHWUSI, IeIeHHS Ipo0eii,
PanmonansHble ypaBHEHUS )
BO3BE/ICHUsI JPOOU B CTETICHB; YCIIOBHE
8 CreneHs ¢ eNbIM OTPHLIATEIbHBIM 4 5 paBeHCTBa ApodH HyI0. [Jokazvieams
MoKazaTeJieM CBOMCTBA CTETICHH C IEIIBIM TOKA3aTeNIeM.
- Onucvigamsv Tpa@UUECKUA METOJT
9 CBoiicTBa CTENICHH C LENIBIM 5 6 " .
peleHns ypaBHEHUH ¢ OJTHOM
nokazareinem o
nepeMeHHOW. [ Ipumensins OCHOBHOE
10 @ k . 4 4 CBOICTBO pallMOHATHLHON APOOH NSt
YHKIHMA Y = " e€ rpauk COKpAIIEHHS ¥ IPeodpa3oBaHus Apooeii.
[IpuBoauTh TPOOH K HOBOMY (00IIEMY)
KonTtposbHas pabora Ne 3 1 1 3HameHatenmo. Haxonute cymmy,
PasHOCTbh, IPOHU3BECHUE 1 YaCTHOE
npoOeit. BEIONHATS TOXKIeCTBEHHBIC
npeoOpa30BaHus palliOHAIBHBIX
BBIPAXKEHUN. Pewams ypaBHEHHUS
C TIepeMEHHOH B 3HAMEHATEJIE IPOOH.
IIpumensims CBOMCTBA CTEIIEHU C LIEJIBIM
ToKa3aTeseM Juis MpeoOpa3oBaHus
BBIPOKEHUH. 3anucviéamn 9ucia
B CTAaHJIAPTHOM BHJE .Buinoansamo
MOCTPOCHUE U YTeHHe Tpaduka QyHKIUU
k
y=—
n
I'nasa 2KBagpaTHble KOPHH. o5 30

JeiicTBUTEIbHBIE YHCIA
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11

OyHk1usa y = X* u eé rpadux

12

Ksanpataeie KopHH. AprUPMETHICCKAN
KBaJIpaTHBIN KOPEHb

13

MHOXECTBO U €0 JICMEHTBI

14

[TogmuOX)ecTBO. Onepanyu HaT
MHOKECTBaMHU

15

YucnoBbsle MHOYKECTBA

16

CoiicTBa aprpMeTHIECKOTO
KBaJIpaTHOTO KOPHS

17

ToxnecTBeHHbIEC IPEOOPA30BAHUS
BBIpa)KEHH,COJICPIKAIINXKBAIPATHBIE
KOPHHU

18

Oynknusa Y = \/; u e€ rpadux

KonTponbHas padora Ne 4

Onucvieams. TOHATHE MHOKECTBA,
DJIEMEHTA MHOKECTBA, CIIOCOOBI 3aaHuUs
MHOECTB; MHOXKECTBO HATYPaJIbHBIX
YHCeNl, MHOXKECTBO LIEJIBIX YUCEIL,
MHOKECTBO PAIlMOHAILHBIX YUCEIT,
MHOKECTBO IEHCTBUTEILHELIX YACEN U
CBSI3U MEXTy STUMH YUCIIOBBIMU
MHOKECTBAMHU; CBSI3b MEKITY
OCCKOHEYHBIMH JECATUIHBIMU APOOSIMHU U
paIOHAIbHBIMY, HPPAIHOHATBHBIMHI
YHCIIAMU.

Pacnosnasame panpoHaabHbIC U
UppanroHanbHbIe uncna. [IpuBoauTh
MPUMEPHI PAIIMOHATILHBIX YUCE U
WPPAIMOHATBHBIX YHCEIL.

3anucwisams ¢ noMonIpO Hopmy
CBOMCTBA JCHCTBHM C IEHCTBUTCILHBEIMHU
YUCTIAMH.

Dopmynuposams.: onpedenenus.
KBaJ[paTHOTO KOPHS U3 YHUCIa,
apu(pMETUIECKOr0 KBaJIPaTHOTO KOPHS U3
YKCIia, PABHBIX MHOXKECTB,
MOJIMHOYKECTBA, TIEPECEUCHUST MHOXKECTB,
00BENMHEHUS MHOXKECTB | CEOUCMEA.
dyHKIMK Y = X°, apEdMETHYECKOro
KBaJ[paTHOTO KOPHs, PyHKIMN

Y =~/ X Jokasvieams cBOiCTBA

apu(METHYECKOTO KBa[PaTHOTO KOPHSI.
" 2
Cmpoumps rpaduku QyHKIHNA Y = X" 1

y=
apuQMETHIECKOr0 KBaJ[PaTHOTO KOPHS
JUIS1 BBIYMCIIEHUS 3HAYE€HUM BBIPAyKEHUI.
Ynpowams Beipaxkenus. Pematsb
ypaBHeHUs1. CpaBHUBATh 3HAUYCHHUS
BBIpaKCHMI. BBIMOIHATE ipeoOpa3oBaHue
BBIPOKCHHI C TPUMEHECHUEM BBIHECCHISI
MHOXKUTEIIS U3-TI0J] 3HAKa KOPHS,
BHECEHHME MHOXKUTEIIS M0 3HaK KOPHSI.
BrImosHsaTsE 0CBOOOKIEHHE OT
WPPAaIMOHAIBHOCTH B 3HAMEHATeIe Ipoowu,
aHaJU3 COOTHOIICHUM MEXKIY YUCIOBBIMU
MHOKECTBAMM U UX dJIEMEHTAMH

\/ X .IlpuMensTH IOHsATHE

I'naga 3
KBagpaTHble ypaBHeHHSA

26

36

19

KBaznpatnele ypaBHeHus. Pemienue
HEMOJIHBIX KBaJAPaTHBIX YpaBHEHUI

20

@®opMyIia KOpHEH KBaIpaTHOTO

Pacnosnasams v IpuBOANTE TIPUMEPHI
KBaJpaTHBIX YPaBHEHHN Pa3IMYHbBIX
BUJOB (IIOJHBIX, HETIOJIHBIX,
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YpaBHEHUS

21 Teopema Bueta

Konrtponbnas padora Ne 5

22 Ksanpatssrtii Tpéxunen

23 Peuienue ypaBHEeHMI, KOTOPBIE CBOATCA

K KBaJIpaTHbBIM YPAaBHCHUAM

Gl WwW |k | Ww

~N|Oo| = | ol

24 PanmonaneHble ypaBHEHHS Kak

CUTyalUul

MAaTeMaTU4YCCKNUEC MOJCIIN pCaibHbIX

KonTponbHas pabora Ne 6

MPUBEEHHBIX ), KBAJPATHBIX
Tp€xuneHoB. Onucvigams B 00IIEM BHIE
pelIeHre HEeTIOHBIX KBaJpaTHBIX
ypaBHeHUI. Popmyauposams:
onpedeneHust: ypaBHEHUS TIEPBOA
CTETIeHH, KBaJpaTHOTO ypaBHEHMUS;
KBaJIPaTHOTO TPEXWICHA, TUCKPIMIHAHTA
KBaJIpaTHOTO YPaBHEHHS U KBaJPaTHOTO
TpéXUiieHa, KOPHS KBaIPATHOTO
TpEXueHa; OMKBaIPATHOTO
YpaBHEHUS;c80ticmea KBaAPaTHOTO
TpéxuieHa;meopemy Buera u 00paTHYIO
el TeopeMy.3anucsvl@ams U JOKa3bIBATh
(dopMyIry KOpHEH KBapaTHOTO
ypaBHeHus. MccnenoBaTh KOJIMUECTBO
KOpHE KBapaTHOTO YpaBHEHUS B
3aBHCHMOCTH OT 3HaKa €ro
JTUCKPUMHHAHTA./[0Ka3b16amb meopembi.
Buera (mpsimyto 1 00paTHy0), 0
Pa3IoXKEeHUH KBaIPaTHOTO TPEXUIIEHA Ha
MHOJKUTEJIH, O CBOMCTBE KBaJPaTHOTO
TpEXUJIEHA C OTPULIATEIBHBIM
TUCKpUMHHAHTOM. Onucoiéams Ha
MpUMepax MeTOJ] 3aMeHbI IEPEMEHHOM
JUJI pEUIEHNs YPaBHEHUH.

Haxooums KOpHU KBaIpaTHBIX ypaBHEHUA
pa3INYHBIX BUAOB. [I[puMEHSTE Teopemy
Buera u oOpaTHyto eii Teopemy.
BreImonHATh pa3noxkeHne KBaJIpaTHOTO
TpéxuiieHa Ha MHOKUTeNW. HaxomuTh
KOPHH ypaBHEHHH, KOTOpPBIE CBOJATCS K
KBazpaTHbIM. COCTaBNIATh KBaJIpaTHbIE
yYpaBHEHUS M YpaBHEHUS, CBOJISIINECS K
KBaJIPaTHBIM, SBIISIOIIHECS
MaTeMaTHYECKUMHU MOJEIISIMHU peabHbIX
CUTYyaLHH

IToBTOpEeHNEeN cHCTEMATH3AINSA
y4e0HOro MaTepuaia

10

19

VYnpaxHeHus 4715 IOBTOPEHUs Kypca 8 Kiacca

18

Kontponbnas padora Ne 7
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I'nasa 1
20 25
HepaBencrBa
1 UucnoBsle HEpaBEHCTBA 3 4 Pacnosnasams v NpUBOANTE MPUMEPHI YHCIOBBIX
o HEPaBEHCTB, HEPABEHCTB C IIEPEMEHHBIMH, JTMHEHHBIX

2 OcHOBHBIE CBOMCTBA YUCIOBBIX 2 o . .

HEPaBEHCTB C OAHOM MEPEMEHHOMN, IBOMHBIX
HEpaBEHCTB
HEPaBEHCTB. POpMYIUPOBaAmMsb. ONPeOeneHUs:

3 CrnoxxeHue U yMHOXKEHHUE 3 3 CpaBHEHHMS JABYX YHCEJl, PEUICHUSI HEPABEHCTBA C
YHCIIOBBIX HEPABEHCTB. OJIHOM NEepPEMEHHOM, PaBHOCUIIbHBIX HEPABEHCTB,
OneHnBaHNe 3HAYCHHS pELIEHUs! CUCTEMBI HEPABEHCTB C OJTHOM MEPEMEHHOM,
BBIpa)KEHHS 001acTH OTpeieNeHHsI BRIPaKEHHUST; C80CTEA

o YHCJIOBBIX HEPABEHCTB, CIIOKCHHS U YMHOXKEHHS

4 Hepasenctsa ¢ ogHOMI 1 2 P ’ YMHO

. YHCJIOBBIX HEPABEHCTB/[OKA3b18aMb: CBONCTBA
MepEMEHHOM
YHCJIOBBIX HEPABEHCTB, TEOPEMBI O CIIOKEHHUHU U

5 Pemenne HepaBeHCTB ¢ OAHOMN 5 6 YMHOXEHHH YHCIIOBBIX HEPABEHCTB.
nepeMeHHoi. YucnoBeie Pewams nuHeliHbIC HEPABEHCTBA. 3alUCHIBATh
MIPOMEKYTKH pelleHHs HEPABEHCTB M UX CHCTEM B BUJIE€ YHCIIOBBIX

. POMEXYTKOB, 00bEMHEHHS, TIEPECEUCHUS
6 CrcreMbl THHENHBIX HEPAaBEHCTB 5 6 P Y ° . - 11eP
. . YHCIIOBBIX MPOMEXYTKOB. Perates cuctemy
C OIHOM NepeMEeHHON ), .
HEPaBEHCTB C OAHON nepeMeHHoU. OLeHnBaTh
Kontponbnas padora Ne 1 1 1 | 3snauenue Boipakenus. M300paxars Ha
KOOPAMHATHOM NPSMOU 3aJJaHHbIE HEPABEHCTBAMU
YHCIIOBBIE IPOMEXKYTKHI
I'naea 2 38 45
KBaaparuunas pynkuus
7 [ToBTOpEeHue u pacmmpeHmne 3 4 Onucvigams IoHsATHE GYHKIIUHN KaK MTPaBUIIA,
CBEJICHH 0 QYHKIUH YCTaHABIUBAIOIIETO CBA3b MEXKY dJIEMEHTaMH JIBYX
. MHOX€ECTB. POpMYAUP0o8amy: onpedeneHust: Hyis
8 CoiicTBa QyHKIMH 3 4 PAVIUD P y
(YHKLINH; TPOMEKYTKOB 3HAKOIIOCTOSIHCTBA

9 Kak moctpouts rpaduk 3 3 ¢dbyHkuny; GyHKIMH, Bo3pacTarolei (yObIBaromei)
bynxuun y = kf(x), ecnu Ha MHOYKECTBE; KBaIPaTUIHON (DYHKIIHH;
n3BecTeH rpaduk QyHKIUN KBaJpaTHOI'O HEPABEHCTBA;CE0UCMEA KBAAPATUIHOM
y =1(x) (byHKUMU;npasuia NOCTPoeHUs! rpaduKoB GyHKINH ¢

IOMOLIBIO peoopazosanuil Buaa f(x) — f(x)+a;f(x
10 Kak noctpouts rpaduku 4 4 B i Peobp Aa f(x) (X)+a;f(x) .
(yscuit y = f(x) + b — f(x + a); f(X) — kf(X).Cmpoums rpaduku GyHKIHI
Y _ ¢ moMorIbio peodpaszosanwmii Bua f(x) — f(x) +
ny = f(X + a), eciu u3BecTeH _ _
rpadux yxian y = f(X) a;f(X) — f(x + a); f(X) — kf(X).Cmpoums rpadux
kBaapaTuuHoi GyHKIwH. [lo rpaduky KBagpaTHIHOMI

11 KBanparnunas QyHkmus, eé 6 7 (hyHKIIMYM ONUCHIBATh €€ CBOMCTBA. Onucsvieams
rpad UK 1 CBOWCTBA CXEMaTUYHOE PaCTIOJI0XKEeHNE apadoIsl

OTHOCHUTEIFHO OCH a0CIIMCC B 3aBUCHMOCTH OT 3HaKa
Konrtponbnas padora Ne 2 1 1
cTapiuero KodppuuuenTa 1 AUCKPUMHUHAHTA
12 | Pemenue KBagpaTHBIX 6 7 COOTBETCTBYIOIIETO KBAJIPATHOTO
HEPaBCHCTB TpéxuieHa.Pewams KBaJpaTHbIE HEPABEHCTBA,
. HCHOJB3YS CXEMY PacIoyioKeHHs TapadoIbl
13 Cucrembl ypaBHEHUH ¢ ABYMS 6 7 Y yp P
OTHOCUTENBHO ocH abcuucc. Onucvlgams
MepEMEHHBIMU -
rpadUUecKuil METOJT PEIICHUS] CUCTEMBI JBYX
14 Pemenue 3aga4 ¢ ToMoIIBIO 5 7
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2 e Conep:xaHue yueoOHOT0 KoanuecTBo qeHMKA
é s MaTepuaia 4acoB y N N
s (Ha ypoBHe Y4eOHBIX JeiicTBUIi)
=
| 1
CHCTEM YpaBHEHHH BTOPOI ypaBHEHUH ¢ ABYMsI IEPEMEHHBIMH, METOT
CTEIICHH IIOJICTAHOBKH U METO[| CJIOXKEHUS ISl PELICHUS
CHCTEMBI JIB AQBHEHUH C JBYMS IEPEMEHHBIMU
Kontponbaas padora Ne 3 1 1 JIBYX YP ABYMA TICP ’
OJTHO M3 KOTOPBIX HE ABJSETCS TUHEUHBIM. Pewtamuy
TEKCTOBBIC 33/1a4H, B KOTOPBIX CHCTEMa ABYX
YPaBHEHUH ¢ ABYMsI IE€PEMEHHBIMH SIBJIACTCS
MaTeMaTHYECKON MOJENBIO PEabHOr0 MpoIecca,
1 UHTEPIIPETUPOBATH PE3yIbTAT PEIICHHS] CUCTEMBI
I'nasa 33neMeHTHI NPUMEPHOI 20 26
MaTeMaTHKH
15 Martematnyeckoe 3 4 Ilpusooums npumepol:
MOJIEIIUPOBAHUE MaTEeMaTUYECKUX MOJIENEN peabHbIX CUTYyalUi;
N NPUKJIaTHBIX 3a]1a4; MPUONNKEHHBIX BETHYHH;
16 IIponeHTHBIE pacUETHI 3 4 p A st TIp ’
HCHOJb30BaHMsI KOMOMHATOPHBIX MPABUII CYMMBI U
17 [TpubnmxEéHHBIE BEIYNCIICHHS 2 IIPOM3BEICHUS; CITyJaitHBIX COOBITHIA, BKITIOUAs
OCTOBEPHBIC U HEBO3MOKHBIE COOBITHSI; OTIBITOB C
18 OCHOBHBIE MpaBUIIa 3 4 A P ’
PaBHOBEPOSITHBIMU UCXOAAMU; IPEACTABICHUS
KOMOMHATOPUKH
CTaTUCTUYECKUX JaHHBIX B BUAE TaOIHL, JUarpamm,
19 YacroTa 1 BEpOSITHOCTh 2 2 rpaMKOB; UCTIOJIb30BaHUSI BEPOITHOCTHBIX CBOWCTB
CIIy9aifHOTO COOBITHS OKPY’KaIOIIUX SIBJICHUM.
Dopmyauposamy:
20 Kiaccuuaeckoe onpenenenue 3 4 PAYIUP N
onpeoenenust: abCOMOTHOHN MOTPENIHOCTH,
BEPOSITHOCTU .
OTHOCHUTEILHOM MOTPENIHOCTH, JOCTOBEPHOTO
21 Hauanbnbie cBeeHus 3 4 COOBITHSI, HEBO3MOXKHOTO COOBITHS; KJIaCCUYCCKOE
O CTaTUCTHKE OTIpeJiesIEeHIE BEPOSITHOCTH; Ipasuia; KOMOMHATOPHOE
NPaBUIIO CyMMbI, KOMOMHATOPHOE MTPABUIIO
Konrponbnas padora Ne 4 1 1 P y > P P

nponsBeieHus. Onucvleéams 3TaIbl PEIICHUS
MIPUKIIAJHON 3aJa4H.

[NosicHsTh 1 3anMCHIBATH POPMYITY CIIOKHBIX
IIPOLEHTOB. IIpOBOAUTE NPOLIEHTHBIE PACUETHI C
HCIOJIb30BaHUEM CIIOKHBIX IPOLEHTOB. Haxooumu
TOYHOCTH MPUOIMKEHUS 10 TabHIe MPUOIMKEHHBIX
3HAYECHHUH BeJIMYUHBIL. VICIIOIb30BaTh pas3jInyHbIe
(hopMbl 3anMCH PUOTKEHHOTO 3HAUEHUS
BeMuMHbL. OLleHUBaTh NPUOIIKEHHOE 3HAYEHHUE
BEJINYHMHBIL./[p080OUMD OTIBITHI CO CITyYaHBIMU
ucxonamu. [1osICHSITh U 3aTUCBIBaTh HOpMYITy
HAXOXKICHUS YaCTOTHI CIIy4aifHOrO COOBITHSI.
OnuceIBaTh CTATUCTHYECKYIO OLEHKY BEPOSITHOCTH
cIry4aiiHOro coObITHs. HaxoauTe BeposATHOCTH
CIIy4aifHOTO COOBITHS B OIBITAX C PAaBHOBEPOSTHBIMU
HCXOJaMH.

Onucwvieams 3TaNbl CTATUCTHYECKOTO UCCIIETOBAHMS.
OdopmisaTs HHGOPMALIUIO B BUAE TaOIHL 1
nuarpamm. M3Biekats nHGOpManio U3 TadIuI 1
nuarpamm. HaxoanTte M IpUBOIUTH PUMEPHI
HCTIONIb30BAaHUS CTATUCTHYECKUX XapaKTEPUCTUK
COBOKYITHOCTH JIaHHBIX: CpEAHEE 3HaUEHHE, MOJa,
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a =
s
g 2 Conep:xaHue yueoOHOT0 KoanuecTBo
Z s y4YeHHKA
= & MaTepuaia 4acoB 5 N N
s (Ha ypoBHe y4eOHbIX JeiicTBUIl)
=
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pa3Max, MeiiaHa BEIOOPKH
I'naga 44uciioBbie 17 23
10CJIeJ0BATEebHOCTH
22 Hucnosble OCIEA0BATEIBHOCTH 2 3 Tpusodums npumepsvi: MOCIENOBATENBHOCTEI;
YHCJIOBBIX I1OCIIEI0BATEILHOCTEH, B YaCTHOCTH
23 Apudmernyeckasi mporpeccus 4 5 N N N
apu(METHIECKOI U TeOMETPUIECKON POTPECCHIA;
24 CyMMa N mepBbIX YJICHOB 3 4 HCIIOB30BAHUS MTOCICIOBATEIILHOCTEN B peaibHOM
apu(MeTHIECKOi IIporpeccuu XKHU3HH; 3371a4, B KOTOPBIX PACCMaTPUBAIOTCS CyMMBbI
¢ OECKOHEYHBIM YHCIJIOM CllaraeMsIX. Onucwleams:
25 I'eomeTpuyeckas nporpeccus 3 4
MOHSATHE MOCIEe0BATEIFHOCTH, YWICHA
26 CyMMa N nepBbIX YJICHOB 2 3 MOCJICIOBATEIILHOCTH, CIIOCOOBI 33 JaHHMSI
reOMEeTPUUYECKON MPOrpeccuu MI0CTIEI0BATEILHOCTH. BbluiCIAmb YIEHBI
o IIOCJIEIOBATENBHOCTH, 3aJaHHON (DOPMYJIION n-ro
27 CymMa OeCKOHEUHOM 2 3 A » 38l bopmy
o YlleHa WIH
reOMETPUUYECKON MMPOrpeccuu, y
KoTopoit | q | < 1 PEKYPPEHTHO. Popmyauposams. onpedenerus.
apudMeTnIecKor IpOTrpeccui, rTeOMETPHUIECKOI
Kourposnbnas pabora Ne 5 1 1 | mporpeccun;ceoticmea 4neHOB TeOMETPHIECKOM 1
apudmerndeckoi nmporpeccuit. 3adagame
apu(METHYECKYIO U TEOMETPUUECKYIO IPOrPECCUr
PEKYPPEHTHO.
3anucwisame v nosicusams GopMyIbl 00IETO YieHa
apuMeTHIecKor U TeOMETPHUIECKOM MPOTPECCHil.
3anucwisams u 0okazvieams: GOPMyYIBI CYMMBI N
MEPBBIX WICHOB apu(METHIECKON U TE€OMETPUIECKOM
porpeccuii; GopMyItbl, BRIPaXKAIOIINe CBOMCTBA
YJIEHOB apu(METHIECKON U TEOMETPUUECKON
IIPOTPECCHUM.
Buiuucnams cymmy 0€CKOHEYHOM TreOMeTPHUYECKOM
rporpeccuu, y koropoii | q | < 1. [IpencraBnarsb
0eCKOHEUYHbIE MIEPUOTUUECKHIE POOH B BUJIE
0OBIKHOBEHHBIX
IloBTOpEeHnen cucTeMaTH3aLMs 10 21
y4eOHOro MaTepuaia
YnpaxxHeHus U1 TOBTOPEHUs Kypca 9 9 20
KJjacca
KonTponbHas pabora Ne 6 1 1
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] XapaKTepuCTHKA OCHOBHBIX BU/0B
S = Copaeprxanue yued0HOI o KoauuectBo
Z ks HAeATeJbHOCTH YYeHHKA
8 Marepuaja JacoB ” ”
= 2 (Ha ypoBHe Y4eOHBIX AeicTBHIA)
=
I'naea IllpocTeiimme
reomMeTpuyeckue (purypsi 15
U X CBOMiCcTBa
1 Touku u npsimMble 2 Tlpusooums IpAMEpPHI TEOMETPHIECKHIX
uryp.Onucviéams TOUKY, IPSIMYI0, OTPE30K, JIy4
2 OTpe30K U ero AJIMHa 3 buryp ¥, TIpAMYIO, OTp - Y
YTOJL
3 JIyu. Yron. U3Mepenue yrios 3 Dopmynupogams:onpedeneHust: PaBHBIX OTPE3KOB,
CepeANHBI OTPE3Ka, PACCTOSIHUSA MEXKAY ABYMS
4 CMexHBIEC U BepTUKATHHBIE 3 el P P [OKALY ABY
TOUYKAMH, JONOTHUTEIBHBIX JTy4el, pa3BEPHYTOrO
YIIIBI
yIIia, paBHBIX YTJIOB, OMCCEKTPUCHI yTJa,
5 [lepneHIUKYISIPHBIE TIPSIMbIE 1 CMEKHBIX U BEPTHKAJIbHBIX YIJIOB,
6 AKCHOMBI 1 MIEPECEKAOIUXCS TPSMBIX, IEPIEHANKYIISIPHBIX
IIPSIMBIX, EPIIEHINUKYIISAPA, HAKIIOHHOM,
IloBTOpEHUE U cUCTEMATU3aLUA 1 paccTosiHUS OT TOUKH 10 NPAMOU;Cc80LCcmea.
yuebHOro MaTepuasia pAacIoIoKeHHs TOYEK Ha MPSIMOil, U3MEepeHHs
KOHTpOJII)HaH pa60Ta Ne 1 1 OTPEC3KOB U YTJIOB, CMCKHBIX U BEPTUKAJIbHBIX
B YIJI0B, IEPIEHAUKYIIAPHBIX IIPSAMBIX; OCHOBHOE
CBOMCTBO psMoit. Knaccuguyuposams
yTIIBL,/{0Ka3b18amsb.; TEOPEMBI O TIEPECEKAIOIINXCS
MIpAMBIX, O CBOMCTBaX CMEXHBIX U BCPTHUKAJIbHBIX
YIJIOB, O €AUHCTBEHHOCTH MPSIMOH,
MIePIICHIUKYIIPHON TaHHOU (CITydaii, Kor/ia TouKa
JISKUT Ha JaHHOM npsaMoil). Haxooums IiauHy
OTpEe3Ka, IPaflyCHYIO0 MEpPY yIJIa, UCIIOIb3Ys
CBOWCTBa WX U3MEPEHU.H300pasicams ¢
IIOMOILBIO YEPTEKHBIX HHCTPYMEHTOB
reoMeTpuuecKrie GUrypbl: OTPE30K, Ty4, IO,
CMEKHBIE U BEPTHUKAJIbHBIC YIJIbI,
MEPHEHIUKYIAPHBIE NIPSIMBIE, OTPE3KU U
nyun.llosicHamp, 9TO TaKOE aKCUOMA,
oTpeiesICHHE.
Pewams 3agaun Ha BEIYKCIICHUE U
JI0Ka3aTeNIbCTBO, MPOBO/IS HEOOXOAUMBIE
JIoKa3aTeNbHbIe PACCYKICHUS
I'nasa 2 18
TpeyroJbHuKu
7 PaBHrbIe TpeyronpHuky. Beicora, 2 Onucvieams CMBICI TIOHSTHS «PaBHBIE GUTYPBD).
MenuaHa, OuccekTpuca IIpuBOAUTHL MpUMEPHI PaBHBIX
TpEYyrojbHUKa buryp.HUz06pascams v HAXOAUTH HA PUCYHKAX
o N ABHOCTOPOHHHE, paBHOOEAPEHHBIE
8 IlepBrIii 1 BTOpO# NpU3HAKH 5 P P P AP ’
MPsIMOYTOJIBHBIE, OCTPOYTOJIbHBIE, TYIIOYTOJIbHBIE
paBEeHCTBA TPEYTOJILHUKOB
TPEYTOJIBHUKH U UX
9 PaBHOOEIPEHHBIN TPEYTOJILHUK 4 aneMeHThl. Kraccuguyuposams TPeyrONbHAKH I10
U €T0 CBOMCTBA CTOpOHaM
u yriam. Qopmyauposams.: onpeoenenus.
10 [Ipu3Haku paBHOOEAPEHHOTO 2 Y PMYIUP P
OCTPOYTOJILHOTO, TYyIIOYTOJIBHOTO,
TpEyroJbHHUKA
MPSIMOYTOJIEHOTO, paBHOOEPEHHOTO,
11 Tpernit mpu3HaK paBeHCTBA 2




XapakTepucTHKA OCHOBHBIX BUI0B
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s (Ha ypoBHe Y4eOHBIX JeiicTBUIi)
=
TPEYroJbHUKOB PaBHOCTOPOHHETO, PA3HOCTOPOHHETO
12 Teopensi 1 TPEYTOJIbHUKOB; OMCCEKTPHUCHI, BBICOTHI, MEUAHBI
TPEyroJbHHUKA; PABHBIX TPEYTrOJIbHUKOB;
[ToBTOpEHME U cUCTEMAaTHU3ALUS 1 CepeAMHHOrO MEPIEeHANKYIISIPa OTPE3Ka;
y4ebHOro MaTepuasia IIepUMeTpa TPEYToJIbHUKA;CEOUCNEA.
KomrpomsHas pabora Ne 2 1 PaBHOOEIPEHHOTO TPEYTOJbHUKA, CepeUHHOTO
MepIeHINKYIsIpa OTpe3Ka, OCHOBHOTO CBOWCTBA
pPaBEHCTBA TPEYTOJIbHUKOB; IPUSHAKY. PABEHCTBA
TPEYroJIbHUKOB, PABHOOEIPEHHOTO
TpeyronbHUKa./J0Ka3b18amb TEOPEMBI: O
€IMHCTBEHHOCTH MPSAMOM, ePIIeHANKYIISPHOMI
TAHHOH (Cyd4aii, KorJia TOYKa JIE)KUT BHE JTaHHOU
MPSIMOiA); TPH MIPHU3HAKA PAaBEHCTBA
TPEyroJbHUKOB; IPU3HAKH PABHOOEAPEHHOTO
TPEYroJbHHUKA; TEOPEMBI O CBOWCTBAX
CepeANHHOr0 MEPIEHANKYJIISIPa, paBHOOEIPEHHOTO
U paBHOCTOPOHHETO TPEYTOIbHUKOB.Pa3bAcHamb,
YTO TaKOE TEOpPeMa, OMHUCHIBATH CTPYKTYPY
TeopeMbl. OOBSICHATE, KAKYIO TEOPEMY Ha3bIBAIOT
0o0paTHO# TaHHOM, B 4€M 3aKJIFOYACTCSI METOJI
JI0Ka3aTeNIbCTBA OT NPOTUBHOTO. [IprBOANTE
[IPUMEPBI UCIOIB30BAaHUS ATOTO METOAA.
Pemats 3aaun Ha BEIYMCIICHUE U AOKA3aTEIbCTBO
I'naga 3
Mapanaeabusie npsiMmbie. CymMMa yriios 16
TpeyrojbHHUKA
13 [TapannensHble NpsMbIe 1 Pacnosnasame Ha yepTexax napaienbHble
14 TTpH3HAKH MAPALICTHHOCTH 5 npsiMble.M300paxats ¢ MOMOLIbIO TMHEHKU U
HPAMBIX YTOJIbHUKA MapajuieibHble npsmble. Onucsisams
Y61, 00pa30BaHHBIE TIPU NEPECEUECHUH IBYX
15 CBolicTBa MapaeNbHbIX 3 MIPAMBIX CeKyIIeH. Popmyauposams: onpedeieHus:
TPSMBIX napajyieNbHbIX IPSMBIX, PACCTOSHHUSA MEXKIY
16 CYMMa YIJIOB TPEyToNbHAKA 4 napaui€JIbHbIMHA ITPAMBIMU, BHCIITHETO ervIa
TPEyroJbHHUKA, TUIIOTEHY3bl U KaTeTa;c80UCmea.
17 [TpssMOYTONBHBIN TPEYTOIBHUK 2 napajieNbHbIX IPSMBIX; YIIIOB, 00pa30BaHHbBIX
18 CROMCTBA TIPAMOYTOBHOTO 2 IpH Hepf:cequI/H/I MapalIeIbHBIX MPSIMBIX
TpeyronbHIKa CEKYIIEH; CYMMBI YJIOB TpGerJIBHE/IKa; BHEIIHETO
yIj1a TPEyroibHUKA; COOTHOIICHUH MEXITY
Kontponbshas pabora Ne 3 1

CTOPOHAMU U YIVIAMH TPEYIOJIbHUKA,
IIPSIMOYTOJIBHOTO TPEYIOJIbHUKA; OCHOBHOE
CBOMCTBO MapaJIENIbHBIX NPSAMBIX;NPUSHAKU:
MapajuIeTbHOCTH MPSIMBIX, PABEHCTBA
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB./[0KA3b16aMb !
TEOpPEMBI O CBOMCTBAX MAPAJIIIENBHBIX MPSMBIX, O
CyMME€ YIJIOB TPEYI'OJIbHUKA, O BHEIIHEM YIJIE
TPEYroJIbHUKA, HEPABEHCTBO TPEYTOJIbHUKA,
TEOPEMBI O CPABHEHHUH CTOPOH U YIJIOB
TPEYToJIbHHUKA, TEOPEMBI O CBOMCTBAX
MIPSIMOYT'OJIBHOT'O TPEYTOJIbHUKA, IPU3HAKU
rapajuieIbHbIX OPSIMBIX, PABEHCTBA
MIPSAAMOYTOJIBHBIX TPEYTOJIbHUKOB.




XapakTepucTHKA OCHOBHBIX BUI0B
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g & HAeATeJbHOCTH YYeHHKA
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s (Ha ypoBHe y4eOHbIX JeiicTBUIl)
=
Pewamys 3a1aun Ha BEIYHMCICHUE U
JI0Ka3aTeNbCTBO
I'nasa 4OKpyKHOCTb W KPYT. 16
I'eomeTpuueckne nmocTpoeHust
19 T'eomeTpryeckoe MECTO TOUEK. 2 Tlosicuams, 4TO Takoe 3a7a4a Ha TIOCTPOCHHUE;
OKpy>KHOCTb U KPYyT reometpuueckoe mecto Touek (I'MT). [IpuBoauts
N npumepsl [ MT.H306pasicams Ha pucyHKaX
20 Hekotopsie cBoiicTBa 3 PHUMED . ooP PHCYH
OKPY>KHOCTbH H €€ 3JIEMEHTHI; KacaTeIbHYIO K
okpyxHOocTH. KacaTenbHas k
OKPY>KHOCTH; OKPY>KHOCTb, BIUCAHHYIO B
OKPYKHOCTH
TPEYTOJIbHUK, U OKPY>KHOCTb, OITUCAHHYIO OKOJIO
21 OnucanHas 1 BIIUCAHHAS 3 Hero. ONMHUCHIBAaTh B3aMMHOE PACIIONIOKCHHE
OKPY’KHOCTH TPEYTrOJbHHUKA OKPY>KHOCTH U TIPAMOI1.
Dopmyaupogams: onpedeneHust: OKPYyKHOCTH
22 3aza4yy Ha TIOCTPOCHUE 3 PAMYIUP P Py ’
KpyTa, UX 3JIEMEHTOB; KacaTelIbHOU K
23 MeTto reoMeTpUYECKUX MECT 3 OKPY>KHOCTH; OKPYKHOCTH, OTIICAHHOM OKOJIO
TOYEK B 33Jla4ax Ha MOCTPOEHHUE TpEyroJbHHUKA, U OKPY>KHOCTH, BIIMCAHHOU B
TPEYTOIBHUK;CEOLCMEA: CEPETUHHOTO
[ToBTOpEHME U cucTeMaTH3aHS 1 peyr ’ PeaL
neprieHauKyspa kak ' MT; OGuccekTpucs! yrina
y4eOHOro MaTepuaa N
kak ['MT; kacaTenbHON K OKpYKHOCTH; JUaMETpa
KontponbsHas padora Ne 4 1 U XOP[bI; TOUKH NIEPECEUCHUS CEPEIUHHBIX
MIEPIICHIUKYIISPOB CTOPOH TPEYTOIbHUKA; TOUKH
nepeceueHrsi OUCCEKTPHC YIIIOB
TPEYTONbHUKA; NPUSHAKU
KacaTelbHOU./[oKa3bi6amsb. TEOPEMBI O
CepeIMHHOM MEePIEHANKYISIPE U OUCCEKTpHCE
yria kak I'MT;
0 CBOWCTBAax KacaTelIbHOW; 00 OKPY>KHOCTH,
BIIICAHHOU B TPEYTOIHHUK, OMTMCAHHON OKOJIO
TPEYroJIbHUKA; IPU3HAKU KacaTeJbHOU. Pewams
OCHOBHBIE 33/1a41 Ha MIOCTPOCHHUE: TIOCTPOEHHUE
yTia, paBHOTO JJAHHOMY; TIOCTPOEHHE
CepeIUHHOr0 TIePIIeHANKYIISIpa TaHHOTO OTPE3Ka;
MIOCTPOEHHUE MPSAMOM, IPOXOAAIIEH uepe3 JaHHYIO
TOYKY U MEPIEHAUKYIAPHON TaHHON OpAMON;
[IOCTPOCHNE OUCCEKTPHUCH JAHHOTO YIJIa;
MOCTPOEHHUE TPEYTOJIBHUKA 110 IBYM CTOPOHAM U
YTy MEX]Ty HUMH; TI0O CTOPOHE U IBYM
MIPHUIISKAIUM K Hell yriam.Pemars 3amaun Ha
noctpoerue metogom I MT.Cmpoums
TPEYTOJIBHUK I10 TPEM CTOPOHAM.
Pewiams 3a1a9n1 Ha BRIYHCIICHHE, JTOKA3aTEIHCTBO
Y TIOCTPOSHUE
Oo6o0menne
U CUCTeMATH3alMs 5
3HAHUH YYalIuXCs
YupaxkxHeHus 1151 HOBTOpPEHUS Kypca 7 4
KJlacca
Kontponbras pabora Ne 5 1
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=
&= XapakTepuCTHKAa OCHOBHBIX BUI0B
S = Copep:xanue yueGHOro KonuuyectBo
z = AeATEeJbHOCTH YYCHHKA
S MaTepuaja 4acoB . .
T 2 (Ha YpOBHe YUeOHbBIX JelcTBHIi)
=
Inasa 1 29
YeTbIpEéXyroJbHUKHU
YeThIpEXYrOJIbHUK H €r0 2 Toacnams, 4TO TaKOE YETHIPEXYTONbHUK.
JJIEMEHTBI OnuceIBaTh 3J€MEHTHI
N YEeTBIPEXYTOJIbHUKA. Pacno3Haséams BBITYKIbIE U
[Mapannenorpamm. CBoiicTBa 2 N
HEBBIMYKJIIbIE YETHIPEXYTONBHUKU. H300padicams 1
napajuiesnorpaMma N
HaXOJWUTh HA PUCYHKaX YETBIPEXYTONBHUKH Pa3HBIX
3 IIpusHaky napanenorpaMma 2 BHJIOB U X
ANIEMEHTBL. DOpMYIUPOSaAmb. OnpedeneHus.
4 [IpssmoyronbHUK 2 PAYIUP P
[apajuIeIorpaMMa, BBICOTHI TapallIeIorpaMMa;
5 Pom6 2 MIPSIMOYTOJIbHUKA, poMOa, KBaJpaTa; CpeaHen
JIMHUM TPEYTOJIbHUKA; TPATIELIUH, BHICOTHI
6 Keanpat 1 pey L panermt,
Tpareuuu, cpeHe JIMHUYU Tpanelnny;
Kontponbnas padora Ne 1 1 LIEHTPaJIbHOIO YIJIa OKPY>KHOCTH, BIMCAHHOTO yIJIa
C OKPY>KHOCTH; BIIUCAHHOT'O ¥ OITMCAaHHOT O
penHsAA IUHUS TPEYTOJIbHUKA 1 N .
YeTBIPEXYTOJBHUKA;C80ticea: TapajuierorpaMmma,
Tpanerus 4 OpSIMOYTOJIbHHKA, pOMOa, KBapaTa, CPeIHHIX
LleHTpasbHBIE U BIIUCAHHbIE 2 JIUHUH TPEYTrOJIbHUKA U TPAIELIUH, BIINCAHHOIO
- yria, BIUCAaHHOTO U OMUCAHHOTO
YeTBIPEXYTOMBHUKA; PUSHAKY.: TIApAIITIEIOTpaMMa,
Brnimcanneie v onmucanHbIe 2 MIPSIMOYTOJIBHUKA, poMOa, BIIMCAaHHOTO U
YETHIPEXYTOIbHUKI ONMCAaHHOTO YETBIPEXYTONIbHUKA./[OKA3bI8AMb!
KonTpossHas paota Ne 2 1 TEOpPEMBI O CyMME YTJIOB YETHIPEXYTOJIBHUKA, O
rpagyCHOM Mepe BIIMCAHHOIO YIJa, O CBOMCTBAaX U
MpHU3HaKax MapauieIorpaMmma, NpsiMOyroJIbHUKA,
pom0Oa, BIMCAHHOTO U OTIMCAHHOTO
YETBIPEXYTOJIBHUKA.
Ipumenamy N3ydeHHBIE ONIPENEICHNS, CBOWCTBA
Y TIPU3HAKU K PELISHUIO 33/1a4
I'naea 2 16
Mono6ue TpeyroiLHUKOB
Teopema ®aneca. Teopema o 6 Dopmynuposams. onpedeieHue NoA00HBIX
MIPOMOPIIMOHATIBHBIX OTPE3KAX TPEYTOJIBHUKOB;C80liCcMmEa; MeINaH TPEYroJIbHIKA,
OMCCEKTPHUCHI TPEYTOJBHHKA, IEPECEKAIOIINXCSI
[MonoGHBIE TPEYTrOTBHUKH 1 p pey > 1eP H-I
XOpJ, KacaTeNbHOM U CeKyIIeH;npusHaxu moaoous
[lepBbIii npu3HaK noxzoous 5 TPEyroJbHUKOB./Jokazvieamys: meopemol: Daneca, o
TPEYTrOJIbHUKOB MIPONOPLUOHANBHBIX OTPE3KaX, O CBOHCTBAX
o o MeJInaH TPEeyrojlbHUKA, OUCCEKTPHUCHI
Bropoii u TpeTHii npusHaKu 3 A pey . P
TPEYTOJIbHUKA;C80UCMBA: TIEPECEKAIOIINXCS XOPI,
o00HsI TPEYTOIBHUKOB . .
KacaTeJIbHOM U CeKyIIeH; npusnaxy nooous
Kontponbnas pabora Ne 3 1 TPEYTOJIbHUKOB.
Ipumensame N3yueHHBIE ONIPEEIECHNUS, CBOWCTBA
Y IPHU3HAKH K PEIICHUIO 3a7a4

I'naga 3
Pemenne npssMoyroJibHbIX 14
TPeyroJabHUKOB
MeTtpurdeckie COOTHOIIEHHS 1 Dopmynuposamu: onpeoenetus: CUHyca, KOCUHYca,

B MIPSIMOYTOJIEHOM TPEYTOJIbHUKE TaHIeHca, KOTaHIeHca OCTPOro yria




XapakTepucTHKA OCHOBHBIX BUI0B

]
e
2 e Conep:xaHnue yueoOHOT0 KoanuecTBO eSTTEALHOCTH VICHIKA
é s MaTepuaja 4yacoB A yHer .
s (Ha ypoBHe y4eOHBIX JeiicTBHii)
=
16 Teopema [udaropa 5 MPSIMOYTOJILHOTO TPEYTOJILHUKA;CEOUCMBA:
KoHTposbHas pabora Ne 4 1 BBIpYKAIOIINE METPUIECKIE COOTHOIIICHHS B
MPSIMOYTOJILHOM TPEYTONbHUKE H COOTHOLICHHUS
17 Tpuronomerpuyeckue GyHKIUH 3 MEX]ly CTOPOHAMH M 3HAYCHUSIMU
OCTPOTO yTJIa MPSIMOYTOIEHOTO TPUTOHOMETPUIECKIX (PYHKIHHA B IPSIMOYTOIIEHOM
TpEeyroJbHUKA TpeyToIbHHKE. 3anucbigams TPUTOHOMETPHUYECKUE
18 Pemenue npsiMoyroibHBIX 3 (pOpMyJIb1, BIpAXQIONIME CBASE, MEXLY
IPEYTONBHHKOB TPUTOHOMETPUIECKIUMH (DYHKITUSIMH OJHOTO ¥ TOTO
e OCTPOTO yria.Pewams IPIMOYTOIbHBIE
Konrtponbnas padora Ne 5 1 TPEyTOJIbHUKH,JOKA3b16AMb . Meopemy O
METPUYECKUX COOTHOUICHUSX B MPSIMOYTOJIBHOM
TpeyronbHuKe, Teopemy lludaropa;popmyisi,
CBSI3BIBAIOLINE CHHYC, KOCUHYC, TAHTEHC,
KOTaHTEHC OJIHOTO U TOTO K€ OCTPOTO
yria.Bb1600umes OCHOBHOE TPUTOHOMETPHUYECKOE
TOKJIECTBO M 3HAUEHUS CHHYCa, KOCHHYCA,
TaHI'€HCa U KoTaHreHca aiis yriaoB 30°, 45°, 60°.
Tpumensamy N3y4eHHBIE ONPEACIICHUS, TEOPEMBI
7 (GOPMYITHI K PEIISHUIO 3a1a4
Inasa 4
MHOroyroibHHUKH. 10
Ilnomaas MHOTOYT0JIbHUKA
19 MHOTroyroiabHHUKH 1 THosacnuams, 4TO Takoe IIIOIAIbL
20 P MHOTOYTOJIbHHKA. OTIICHIBATE MHOTOYTOJIBHHK, €r0
MHOTOYTOITHHHUKA. AJIEMEHTHI; BEITYKIIbIC U HEBBITYKIIbIC
TLnomas IPAMOYTOMbHHKA MHOTOYTOJTBHUKH. M300pakaTh 1 HAXOJUTh Ha
PUCYHKAX MHOT'OYTOJIBHHUK U €T0 3JICMCHTHI,
21 [Tnomane napamnerorpamma 2 MHOTOYTOJIbHHK, BITMCAHHBIA B OKPYKHOCTb, U
22 HHOIIIa[IB TpeyrobHIKA 2 MHOT'OYTOJIbHUK, ONHCAaHHBIM OKOJIO
OKPYKHOCTH. Dopmyauposams. onpedenenus.
23 [Tnomane Tpamenun 3 BIIICAHHOTO W OITMCAHHOTO MHOTOYTOJILHUKA,
KomtpoimsHas pabora Ne 6 1 TUTOIIA/TH MHOTOYTOMHHKA, PABHOBEIMKHX
MHOTOYTOJIBHUKOB;0CHOGHbIE CEOUCHEA TUTOIIAIH
MHOTOYTOJIbHHKA./[OKA3b18AMb: TEOPEMBI O CYMME
YTJIOB BEIMYKIIOTO N-YTOJBHUKA, TUTOIIATH
IpAMOYTOJIbHHKA, TUIOIIaJ I TPEYTOJIbHUKA,
TUTOIA/IA TPATIeIUH.
Tpumenamo n3ydeHHBIE ONIPENEICHUS, TEOPEMBI
1 GOpMyIIBI K pElICHHIO 3324
I[loBTOpEHNEN CUCTEMATU3ALUA
yue0HOro MaTepuasa 8
YrpakHeHus 71 TOBTOPEHUS Kypca 8 7
KJacca
Konrtponbnas padora Ne 7 1




IIpumepHoe TemaTHUyeckoe naHupoBanue. 'eomerpus. 9 kiaacc(2 gaca B Henento, Bcero 70

YacoB)
]
= < XapakTepucTHKA OCHOBHBIX BU/10B
S = Conep:xanue yueOHOT0 KoanuectBo eSTeNBHOCTH
z = y4eHHKA
=== vatephaia Hacos (Ha ypoBHe y4eOHBIX JelcTBHUIl)
=
I'naga 1 16
Pemenne TpeyroJibHMKOB
1 CuHyc, KOCUHYC, TAHT€HC U 2 Dopmynuposamu:onpeoenenus: CUHyca,
KOTQHT€HC yTja OT 0 xo 180° KOCHHYCa, TAHT'€HCa, KOTAaHT€HCa yria OT 0 1o
5 TeopeMa KOCHHYCOB 3 180°;ceoﬁcm60 CBSA3U JUIMH JUArOHAJIEN U
CTOPOH Mnapajuienorpamma. @opmynuposams u
3 Teopema cunycos 3 Pa3bICHATH OCHOBHOE TPUTOHOMETPHUECKOE
4 Pellien e TPEyroNbHIKOB 3 TOKJIECTBO. BbIuncnsaTh 3HaueHNe
TPUTOHOMETPHUYECKON (PYHKIIMH yTIIa 110
S DopMyJIbI TSl HAXO0KICHHS 4 3HAYECHUIO OJHOM U3 €ro 3aJaHHbIX
Iomanan TpeyrojibHuKa byHKIUH. @opmyruposams U TOKA3bIBATh
KouTponbsHas padota Ne 1 1 TEOPEMBI: CHHYCOB, KOCUHYCOB, CIIEJCTBUS U3
TE€OpPEMbl KOCUHYCOB U CUHYCOB, O IIOIAI!
OMKMCAHHOTO MHOTOYTOJIbHUKA. 3anucsiéams u
JTIOKa3bIBaTh (POPMYJIBI JJIsl HAX O ACHHS
IUTOMIA/IA TPEYroJIbHUKA, PAJInyCOB BIIMCAHHOM
Y OIIMCAaHHOW OKPY>KHOCTEH TPEYrOJIbHUKA.
Ipumensamo U3y4eHHbIE ONPEACTCHUS,
TEOpeMbI U (POPMYITBI K PEHICHHUIO 33134
I'naea 2 8
IIpaBu/IbHBIE MHOTOYTOJILHUKHU
6 [IpaBuiibHBIE 4 llosacnams, 4TO TaKoOe LEHTP U LIEHTPAIbHbII
MHOTOYTOJTBHUKH U UX yroJ NPaBUJIBHOTO MHOTOYTOJIbHUKA, CEKTOP U
CBOICTBa CErMEHT Kpyra.Qopmynuposams:onpeoenenue
7 TITHHA OKPYKHOCTH. 3 MPaBUJILHOTO MHOTOYTOJIbHUKA;C8OLCIEA
Tlnomaap xpyra NpaBUIILHOIO MHOTOYTOJIbHUKA./[oKa3b18amb
CBOICTBaA MPaBUIBHBIX
Konrposnenas pabora Ne 2 1 MHOT'OYTOJIEHHKOB. 3anucei6ans U Pa3bsACHAITH
(hopMyIIBI ITHHBI OKPYKHOCTH, TTOMIAIN
Kpyra.3anucviéams 1 J0Ka3bIBaTh GOPMYJIbI
JUTMHBI IyTH, TIOIMAIU CeKTopa, GopMyIbl Ass
HaxO0XXJICHUS PaJNyCOB BIMCAaHHOU U
OMMCAaHHOM OKPY>KHOCTEW MPAaBUIIBHOTO
MHOTOYyroJibHuKa. Cmpoums ¢ TOMOIIbIO
UPKYJIS ¥ TUHEHKN TPaBUIIbHBIE
TPEYTOJIbHUK, YETHIPEXYTOJIbHHK,
HIECTUYTOJIbHUK.
Ipumensamo U3y4eHHbIE OTIpEAETIECHUS,
TEOpeMBI U (POPMYIIBI K PEUICHHIO 3a7a4
I'nasa 3J1exapToBbI 11
KOOPAUHATHI HA IVIOCKOCTH
8 PaccrosiHne Mexny 1ByMs 3 Onucvieams IPIMOYTOJIBHYIO CUCTEMY

TOYKaMHU C 3aJaHHbIMU

KoopauHaT. Qopmynuposams: onpeaeneHue




XapakTepucTHKa OCHOBHBIX BU/10B

]
=g
S Conep:xanue yueOHOro KouaunvecTBo
z = NeSTeJIbHOCTH YYeHUKA
= S MarTepHaJia JacoB o .
S (Ha ypoBHe y4eOHBIX JelCTBHIl)
=
koopauHaTamu. KoopauHatet ypaBHEHUs (QUTYPBI, HEOOXOMMOE U
CepeNHbI OTpE3Ka JI0OCTaTOYHOE YCJIOBUS NapajlIeIbHOCTHU ABYX
pSIMBIX. 3anucviéams U JOKA3bIBaTh (POPMYIIBI
9 VYpaBHeHue GUrypsl. 3 P a (bopwmy
PacCTOSIHUS MEXTY IBYMSI TOUKAMH,
YpaBHEeHHE OKPYKHOCTU
KOOpIMHAT CEepPelIMHbI 0Tpe3Ka.Bbisooums
10 | YpaBHenue npsamoi 2 ypaBHEHUE OKPYKHOCTH, 001IIee ypaBHEHUE
11 | Yriiosoit kodbdurment 2 OpsIMOM, ypaBHEHHE MPSAMOIL ¢ yrnogHM
HpsIMOi koa¢h punmenTom, /Jokasvieams HEOOXOIUMOE U
JIOCTaTOYHOE YCIIOBUE MapalieIbHOCTU ABYX
Kontponbnas padota Ne 3 1 IIPSIMBIX.
Ipumensamo U3y4eHHbIE ONIpEAEICHUS,
TeopeMbl U (OPMYIIBI K PELICHHIO 3a7a4
I'naga 4 12
BexkTopsl
12 | [lonsTue BekTOpa 2 Onucviéamsb TIOHATUS BEKTOPHBIX U CKAJSIPHBIX
BeNuuuH. MImocTpupoBaTh MOHATHE
13 | KoopauHatsl BekTopa 1
BEKTOpA. Dopmynuposams.:onpeodeneHus.
14 | Cnoxenue 1 BEIYUTaHHE 2 MOJTyJIsl BEKTOPA, KOJUIMHEAPHBIX BEKTOPOB,
BEKTOPOB pPaBHBIX BEKTOPOB, KOOPJAMHAT BEKTOPA, CYMMBI
15 | YMHO®eHne BekTOpa Ha 3 BEKTOPOB, Pa3HOCTU BEKTOPOB,
N IPOTHBOIOJIOKHBIX BEKTOPOB, YMHOKECHHS
BEKTOpPA Ha YHCIIO, CKAJSIPHOTO IPOU3BEICHUS
16 | CkamsipHOE IPOHM3BEICHHE 3 BEKTOPOB;CB0UCMEA: PABHBIX BEKTOPOB,
BCKTOPOB KOOPJIMHAT PABHBIX BEKTOPOB, CIOKEHUS
KouTponsHas paGota Ne 4 1 BEKTOPOB, KOOPIAWHAT BEKTOPA CYMMBI U
BEKTOpa pa3HOCTH JIBYX BEKTOPOB,
KOJUTMHEAPHBIX BEKTOPOB, YMHOKEHHSI BEKTOPa
Ha YHUCJI0, CKAIIPHOTO MPOU3BEICHUS IBYX
BEKTOPOB, MEPIICHIUKYIISIPHBIX
BEKTOPOB,/[0KA3b16aMb TEOPEMBI: O
HaXO0XKJICHHH KOOPIWHAT BEKTOPA, O
KOOPJIMHATAaX CYMMbI U Pa3HOCTH BEKTOPOB, 00
YCIIOBHY KOJUTMHEAPHOCTH JIBYX BEKTOPOB,
0 HaXOXKJICHUH CKAISIPHOTO IPOU3BEIECHUS
JIBYX BEKTOPOB, 00 YCIOBHUHU
NEePIEeHIUKYIIPHOCTU. Haxooums KOCUHYC
yTJIa MEXIy ABYMSI BEKTOPAMH.
Ipumensamob U3y4eHHbBIE ONPEACTIECHUS,
TeopeMbl U (POPMYJIbI K PELICHHIO 3a7a4
I'nasa 5T eomeTpuveckue 13
npeodpazoBaHust
17 | JIBmwxkenHue (mepeMenieHme) 4 Ilpusooums ipuMepsI ipeoOpazoBanus GUryp.
¢burypsl. [lapannenpHbIit OnuceiBath peodpazoBanus Guryp:
MepeHoc napaJuieNbHbIN epeHoc, 0ceBasi CAMMETPHS,
eHTpaIbHasi CHMMETPHS, IOBOPOT
18 | OceBas u 1eHTpaTbHAS 4 HCHTP P, poT,

CUMMCTpPUH. HOBOpOT

TOMOTETHS,




XapakTepucTHKa OCHOBHBIX BU/10B

]
¥
S = Conep:xkanue y4eOHOTO KoanuecTtBo eSITeTLHOCTH
z = y4eHHKa
=== varepuajia Hacos (Ha ypoBHe y4eOHBIX JelCTBHIl)
=
19 | 'omorerus. [Tonodbue puryp 4 nogpooue. Popmynuposams: onpeoeieHus:
KoHTponbHas pabora Ne 5 JIBUKCHHSI; PABHBIX (DUTYP; TOUCK, §
CUMMETPUYHBIX OTHOCUTEIBHO MPSIMOM; TOYEK,
CUMMETPUYIHBIX OTHOCHTEIHHO TOUKH;
(burypsl, UMeOIIeH 0Cb CHMMETPHH; PUTYPHI,
HMMEIOIIEH IEHTP CHMMETPHUH; TTOJJOOHBIX
buryp;ceoticmea. NBUKEHUS, MapAILIEIBHOTO
IIepeHoca, 0CEBOM CUMMETPHUH, HEHTPAIBHON
CUMMETpUH, TIOBOPOTA,
TOMOTETHH./[0KA3b16aMb TEOPEMBI: O
CBOMCTBAaxX NapaJljIeIbHOrO MEPEHOCa, OCEBOU
CUMMETPUH, LIECHTPAIbHON CUMMETPHH,
MIOBOPOTA, TOMOTETHH, 00 OTHOIIICHUH
IoIIa/iel oJOOHBIX TPEYTOJIbHUKOB.
Ipumensamo U3y4eHHbIE ONIpEAEICHUS,
TeopeMbl U (POPMYIIBI K PEUICHHIO 3a7a4
IloBTOpPEHME
M CHCTEeMATH3ALNA 10
y4eOHOro MmarepuaJia
YnpakHeHus A HOBTOPEHUs Kypca 9 9
KJjlacca
Kontponbnas padota Ne 6 1




7. Onucanue y4eOHO-METOAMYECKOT0 M MATEPHATbHO-TEXHUYECKOro olecneveHus:
00pa3oBaTeIbHON /IeATeILHOCTH.

OcHamenue mnporecca oOy4eHUs: MaTeMaTHKe oOecrnednBacTcs OMOJIMOTEYHBIM (DOHIOM,
MEYATHBIMU TOCOOMSAMH, a Takke WH(OPMAIMOHHO-KOMMYHUKATHBHBIMU CPEACTBAMHU, SKPAHHO-
3BYKOBBIMH MPUOOPAMH, TEXHHYSCKUMHU CPEACTBAMH OOYYCHHUS, YYCOHO-TIPAKTHUYCCKHM U Y4eOHO-
1a00paTOPHBIM 000PYIOBAaHHEM.

l. bubauoreunniii ponjg *

HopmaTuBHBIE JOKYMEHTHI

1. denepanbHBIi TOCYIApCTBEHHBIH O00pa30BaTEIbHBIA CTAaHIAPT OCHOBHOTO OOIIEro
oOpa3oBaHwUs.

2. IlpumepHble MporpaMMbl OCHOBHOTO o01miero oOpasoBanus. Maremaruka. (CtaHmapTbl
BTOpOro nokoJyienus). — M.: [Ipocsemenune. 2010.

3. ®opmupoBaHHE YHHBEPCAIbHBIX YYEOHBIX JCHCTBUNA B OCHOBHOW Imkosie. Cucrema
saganuii / A. I'. Acmonos, O. A. Kapabanosa. — M.: [Ipocsemenue. 2010.

YMK A. I'. Mep3nax, B. b. Ilononckuii, M. C. Axup

«Mamemamuxka. 5 knacc», «Mamemamuka. 6 Knacc»

1. A. I Mep3nax. Maremartuka: 5 Ki1.: yueOHUK 17151 0011e00pa30BaTeNbHbIX YUPEKACHUN /
A.T. Mep3isik, B. b. [Tonouckuii, M. C. SIkup. — M.: Benrana-I'pad, 2013.

2. A. I Mep3nax. JlunakTudeckue Marepuanbl MO MaTeMaTuke aius 5 kimacca / A. T.
Mep3isik, B. b. [Tonouckuii, M. C. SIkup. — M.: Benrana-I'pad, 2013.

3. A. I'. Mep3nax. Pabouas terpaapr 1o mMatemMaTuke maisa S kimacca / A. I'. Mepsnsk, B. b.
[Tomonckuii, M. C. SIkup. — M.: Benrana-I'pad, 2013.

4. A. I Mep3nax. Marematuka. Meroauka oOydenus. 5 kiacc. PaGouast Terpanp yuurens /
A.T. Mep3isik, B. b. [Tonouckuii, M. C. SIkup. — M.: Benrana-I'pad, 2013.

5. A. I Mep3nax. Matematuka: 6 KJ1.: y4eOHUK AJi 00111€00pa30BaTENIbHBIX YUPEKACHUN /
A.T. Mep3isk, B. b. [Tononckuii, M. C. Skup. — M.: Bearana-I'pad, 2013.

6. ['eomerpus: 7 kinacc: yd4eOHMK JUIsl ydamuxcs o01ieo0pa3oBarenbHbIX yupexaenuit/ Al
Mepsnsik, B.b. Tlononckuit, M.C. Slkup. — M. : Benrtana-I'pad, 2012.

7. l'eoMeTpusi: 7 Kiacc: AMIAKTUYECKHUE MaTepUaibl: COOPHUK 3a7a4 U KOHTPOJIBHBIX paboT/
A.Il'. Mepansk, B.b. [Tonounckuit, M.C. Sxup. — M. : Berrana-I'pad, 2013.

8. 'eomerpust: 7 xnacc: paboume terpaau Nel,2/ A.I. Mepznsak, B.b. [lononckuii, M.C.
Axup. — M. : Benrana-I'pad, 2013.

9. Teomerpus: 7 xnacc: meroaumdeckoe mnocobue/ E.B. bynkxo, A.I'. Mep3nsik, B.b.
[Tononckuit, M.C. Sxup. — M. : Berrana-I'pad, 2013.

10. T'eometpusi: 8 kinacc: y4eOHHK AJIs ydaluxcsi o0mieo0pa3oBaTenbHbIX yupexkaeHuit/ AT
Mepsnsik, B.b. [Tonouckuit, M.C. Slkup. — M. : Benrana-I'pad, 2013.

11. T'eometpusi: 8 kiacc: TMaaKTUYECKUE MaTepUaibl: COOPHUK 3a/1ad ¥ KOHTPOJIBHBIX PadoT
/ A.T'. Mep3zmsik, B.b. [Tononckuii, M.C. Sxup. — M. : Benrtana-I'pad, 2013.

12. T'eomerpus: 8 kinacc: padoune terpaau Nel,2/ A.I. Mep3nsk, B.b. ITononckuit, M.C.
Axup. — M. : Benrana-I'pad, 2013.

13. T'eomerpusi: 8 kiacc: Meroguueckoe nocodbue/E.B. bymnkxo, A.I'. Mepsnsak, B.b.
[Tononckuit, M.C. Sxup. — M. : Berrana-I"pad, 2013.

14. Teometpusi: 9 kinacc: y4eOHHK AJIs ydaluxcsi o01ieo0pa3oBaTenbHbIX yupexkaenuit/ AT
Mepsnsik, B.b. [Tonouckuit, M.C. Slkup. — M. : Benrana-I'pad.

15. Teomerpusi: 9 kiacc : AMIAKTUYECKHWE MaTepUaNbl: COOPHUK 3a/la4 U KOHTPOJBHBIX
pabot/ A.I'. Mepzsik, B.b. [Tononckuit, M.C. SIxkup. — M. : Benrana-I'pad.

16. T'eomerpus: 9 knacc: paboune terpanu Ne 1, 2/ A.I'. Mep3mnsik, B.b. ITononckuit, M.C.
Axup. — M. : Benrana-I'pad.



17. Teomerpusi: 9 kimacc: meromuueckoe mnocobue/E.B. byuko, A.I'. Mepsnsik, B.b.
[Tononckuit, M.C. SAxkup. — M. : Benrana-I'pad.

18. A. I'. Mepsnsax. Anrebpa: 7 Ki1.: yaeOHUK Ui 0011e00pa30BaTeNbHBIX yUpexaeHui / A.
I'. Mepansk, B. b. ITononckwuii, M. C. fAxup. — M.: Benrana-I'pad, 2013.

19. A. I Mepsnsax. Anrebpa: 8 Ki1.: yueOHUK Ui 0011e00pa30BaTeNbHBIX yUpexaeHui / A.
I'. Mepansk, B. b. TTononckwuii, M. C. fAxup. — M.: Benrtana-I'pad, 2013.

20. A. I'" Mepsnax. Anredpa: 9 kiI.: yaeOHHK I 0011e00pa30BaTebHBIX yUpexaeHui / A.
I'. Mepansk, B. b. TTononckwuii, M. C. fAxup. — M.: Benrana-I'pad, 2013.

21. A. I'. Mep3nax. Jlunaktuueckue Matepaasl mo anredpe mist 7 kmacca / A. I'. Mep3isk,
B. b. ITononckuii, M. C. Skup. — M.: Benrana-I'pag, 2013.

22. A. I'. Mep3nsax. Jlunaktuaeckue Matepuaiisl mo anreope s 8 kiacca / A. I'. Mep3isk,
B. b. Ilononckuii, M. C. SIkup. — M.: Benrana-I'pag, 2013.

23. A. I'" Mepsasak. lunaktuyeckue Marepuaisl o anredpe s 9 kiacca / A. I'. Mepamsik,
B. b. Ilononckuii, M. C. SIkup. — M.: Benrana-I'pag, 2013.

CnpaBoyHble NOCOOHS, HAYYHO-TIOMYJ/ISIPHASI U MICTOPUYECKasi JIUTepaTypa

1. Ounuknonenus A nete. Matematuka. Tom 11. — M.: ABanta+, 2003.

2. http://www.kvant.info/ HayuHo-momynsapHblii (QHU3UKO-MaTeMAaTHYCCKUN SKYPHAT IS
IITKOJILHUKOB U CTYACHTOB «KBaHT».

3. Jlesumac I'. I'. HecranpaptHble 3anaun o Mmaremaruke. — M.: MJIEKCA, 2007.

4. I'aspunosa T. /[. 3anumarenpHas marematuka. 5-11 knacc. — Boarorpan: Yuurens, 2008.

5. @apkos A. B. MaremaTndeckue onuMnuazsl B mkose. 5-11 kmacec. — M.: Aipuc-mipecc,
2005.

6. /Jenman U. A., Bunenkun H. A. 3a cTpanuuamu ydyeOHHMKAa MaTeMaTHKH. 5-6 kiacc. — M.:
[Ipocsenienue, 2004.

7. bBaspun U.HU., Dpubyc E.A. Crapunnsle 3anaun. — M.: [IpocBemenue, 1994.

1. IleyaTHbie MOCOOUS
1. Tabauupb! 110 MaTEMAaTUKE IS 5 — 9 KI1accoB.
2. I[TopTpeThl BBIAAIOIIUXCS JACSITEICH MATEMATHKH.

I11. AadopmanuoHHbie cpeacTBa
1. Komnekius MenuapecypcoB, 2JIEKTPOHHbBIE 0a3bl TaHHBIX.
2. NnrepHer.

IV. DxkpaHHO-3ByKOBBIE IOCOOMSI.
1. BuneodunbMel 1o UICTOpUM pa3BUTHUSL MATEMATUKH, MaTEMaTHUYECKUX UIEH U METOJIOB.

V. TexHuyeckue cpeacTBa 00yueHust
1. Kommbrorep.

2. MynbTUMeaHaIpOeKTOp.

3. DkpaH (Ha MITaTUBE UM HABECHOM).
4. nTepakTUBHAas JOCKA.

VI. YuebOHo-nIpakTHUYECKasi M y4eOHO0-1a00paTOPHOE 000PYyI0BaAHUE

1. Jlocka MarHuTHas ¢ KOOPAUHATHOU CETKOM.

2. Habop uudp, OykB, 3HaKOB JyIsl CpeAHEN HIKOJbI (MArHUTHBIH).

3. HaGops! «HacTu nenoro Ha kpyre», «IIpocteie 1podu».

4. Habop reomeTpuyeckux Tei (J€MOHCTPALIMOHHBINA U Pa3/1aTOUHBIMH).

5. Mopenb equHMIIBI 00BeMa.

6. KommnekT 4epTéXHBIX HWHCTPYMEHTOB (KJIACCHBIX U pa3JaTOYHBIX): JIMHEHKa,
TpaHcnopTup, yroasHuK (30°, 60°), yroneHuk (45°, 45°), LUpKYIIb.



7. Habopel st monenwpoBaHUs (IBEeTHas Oymara, KapTOH, KallbKa, KJIEW, HOXKHHUIIBI,
TIJTACTHIIHH).

8. [lmanupyemble pe3yJbTaThbl 00yUeHUsI
MaTeMaTHKHU B 5-9 Kjaccax

Apudmernka

ITo oxOH4YaHMM U3YyYEHUS Kypca yJalluics HAy4uTCs:

o 0COOEHHOCTH JIECITUYHON CUCTEMBI CUMCIICHHS,

o MCII0JIb30BAaTh IIOHATHSA, CBA3AHHBIE C JEIMMOCTBIO HATYPAJIbHBIX YHCEI;

o BbIp@)XaTh YMCIIa B SKBUBAJIEHTHBIX (hopMmax, BbIOMpas Haubojee MOIXOASIIYIO B
3aBHCHUMOCTH OT KOHKPETHOHN CUTYyallWH;

. CPaBHUBATH U YIOPSAI0YMBATH PALlMOHAJIbHBIC YUCIIA;

. BBIIIOJIHATh BBIYMCIICHMS C pAalMOHAJIbHBIMM 4YHUCIIAMM, COY€Tas YCTHBIE W
IIACbMEHHBIE IPUEMBI BBIUNCIICHUI, IPUMEHEHUE KAJIbKYIIATOPA;

o WCIIOJIb30BAaTh MOHATHUS U YMEHHs, CBSI3aHHBIE C MPONOPLUUOHAIBHOCTBIO BEJINYMH,

NPOLIEHTAMHU, B XOJ€ pEHICHHs MaTeMaTW4ecKuX 3a7ad M 3a7ad W3 CMEXKHBIX IPEIMETOB,
BBITOJIHATH HECIIOKHBIE TPAKTUYECKHIE PACUETHI;

o aHAJIM3UPOBATh TPa(UKM 3aBUCHMOCTEH MEXIy BETMUYMHAMH (pacCTOSHUE, BPEMS;
TeMIeparypa u T.IL.).

Yuawuiica nonyuum eo3mooicnocmo:

° NO3HAKOMUMbCSL € NO3UYUOHHBIMU — CUCMEMAMU  CYUCTEHUS. C  OCHOBAHUSMU,
omauynvimu om 10;

. yenyoums U pazeumev NPeOCMAGIeHUs. O HAMYPAIbHbIX YUCIAX U CEOUCMBAX
oenumocmu;

° HAY4UmMbCsi UCNOb308ANb NPUEMBL, PAYUOHATUSUPYIOWUE 8bIYUCTEHUS, NPUOOpecmu

HABLIK KOHMPOIUPOBAMb BbIMUCTCHUS, 8bIOUPASI NOOX0OAWULL OISl CUMYayuu Cnocoo.

YucinoBble 1 OyKBeHHbIE BbIPAKeHHUsl. Y PaBHeHHUS
ITo oxoHYaHMU U3y4YeHUs Kypca yJalluics HayquTCs:

o BBITOJIHATH ONEPALUU C YHCIOBBIMU BBIPAXKEHUSIMU;

. BBIMOJHATh TNpeoOpa3oBaHUsl OYKBEHHBIX BBIPAKEHUM (PacKpblTHE CKOOOK,
MpUBEJCHUE OJJOOHBIX CIIaraeMblX);

o pemarh JIMHEHHBIE YpaBHEHMs, pelIaThb TEKCTOBBIE 3aJaud alre0panyecKum
METOZOM.

Yuawuiicsa nonyuum eosmooicnocmy:

o pazeums npedcmagienHus 0 OYKEEHHbIX GbIPAINCEHUAX U UX NPeoOPa308aAHUSAX,

o 061a0emb CHeyuanbHbIMU NPUEMAMU peuleHUs YPAaeHeHull, NPpUMeHAMb annapam

ypaeHeHuﬁ onsa PEUEHUA KAK MEeKCMOBbIX MAaK U NpaKmu4eCcKux 3a0ad.

I'eomerpuueckue Gurypsl.
HN3mepenne reoMeTpu4ecKUX BeJTHYUH
Ilo okOHYaHMM H3y4YEHUs Kypca yJaluiucs HayduTCs:

o pacro3HaBaTh Ha YepTexax, PUCYHKaX, MOJIENIAX U B OKPYKAIOIIEM MHUPE TIOCKUE U
MIPOCTPAHCTBEHHbIE T€OMETPUUECKHE (PUTYPBI U UX DJIEMEHTHI;

o CTPOUTH YTIIbI, OMPEIENATh UX TPAYyCHYIO MEPY;

o pacmo3HaBaTh U U300paxaTh pa3BEPTKU KyOa, MPSIMOYTOJIBHOTO MapauleNienuneaa,
MPaBWJIbHON MHUpaMUIbI, IIUIMHIPA U KOHYCA;

. ONpeAeNaTh MO JUHEHHBIM pa3MepaM pa3BEPTKH (GUIYpbl JMHEWHBIE pa3Mepbl
camoii GuUrypsl 1 Ha000pOT;

o BBIUUCIIATH 00BEM MPSAMOYTOIBHOTO MapauieNienuneaa u Kyoa.

anwuﬁc;z noyuunm 603MONCHOCMb .



o HAYYUMoubCs  8bIMUCTAMb  00bEM  NPOCMPAHCMBEHHLIX 2€0MEeMPUYecKUx Queyp,
COCMABIIEHHBIX U3 NPSAMOY20IbHBIX NAPAIeNentunedos;

. yenyoums u pazeumv NpPeoCmasieHus O NPOCMPAHCHEEHHbIX 2eOMempPUYECKUX
gueypax;

o HAy4umovcs  NPUMEHAMb NOHAMuUEe pazeépmku OJisl BbINOJIHEHUS NPAKMUYECKUX
pacuémos.

JIeMeHTbI CTATUCTHKH, BeposiTHOCTH. KoMOnHaTOpHBbIE 3a1aun
I1o oxOHYaHMM U3y4YeHUs Kypca ydaluNCsHAyIUTCs:

° MCIIOJIb30BaTh MPOCTEUIIIME CIOCOOBI MPEICTABICHUS W aHaIM3a CTAaTUCTHYCCKUX
JIAHHBIX

° pemars KOMOWHATOPHBIE 33aJa4d HA HAXOXKICHHE KOJIMYECTBA OOBEKTOB HITU
KOMOMHAIINH.

Yyawuiicsa nonyyum 603moscnocmy:

° npuobpecmu nepeoHAYAIbHBLI ONbIM OP2AHU3AYUU COOPA OAHHBIX NPU NPOBEOeHUU

onpoca obwecmeeHH020 MHEHUS, OCYWeCMEIAMb UX AHAAU3, NPEeOCMAGISAMb Pe3yibmambsl Onpoca
8 8ude maobauywl, OUASPAMMbL;
o HAy4umuscsi HeKOMOPbIM CNEYUATbHBIM NPUEMAM PeUleHUs KOMOUHAMOPHBIX 3a0aH.

Harasiinasi reomerpust

BeITyCKHUK HAay4dHTCS:

® paciio3dHaBaTb Ha YCPTCIKAX, PHCYHKaX, MOJACIAX M B OKpYXarOmieM MHPEC IINIOCKHUC H
IPOCTPAaHCTBEHHBIE T€OMETPUYECKUE (DUTYPHI;

* pacrio3HaBaTh pa3BEPTKH Kyba, TPSAMOYTOIBHOTO MapajuleNienunesa, MPaBUIbHOM
NUPaMUIbI, HWIMHIPA U KOHYCA;

* CTPOUTH Pa3BEPTKU KyOa M MPSIMOYTOJIBHOTO TapallyieNenuIe/a;

* ONIpENeNsATh O JIMHEHHBIM pa3MepaMm pa3BEPTKU (GUTYpHl JIMHEWHBIC pa3MeEpbl CaMoi
¢burypsl 1 H2060poT;

* BEIYHUCISITE 00BEM MPSIMOYTOJIBHOTO Mapaiesenune/1a.

BoinyckHUK nouyyum 603mMOoNCHOCMb.!

* HAYYUMbCs  BbIYUCTAMb — 00bEMBI  NPOCMPAHCMBEHHLIX — 2e0Mempu4eckKux  Queyp,
COCMABNIEHHBIX U3 NPAMOY2OJIbHBIX NAPALNENENUNe00s.

Hartypaasbhbie yncaa. /I[podu. PannonaabHbie Yncia

BrITTyCKHUK HAydUTCS:

* IOHUMAaTh OCOOCHHOCTHU JAECATUYHON CUCTEMBI CUMCIICHHUS;

* OTIEPUPOBATH MOHATHUSIMH, CBA3aHHBIMHU C JIETMMOCTBIO HATYPAIbHBIX YHCEIT;

* BBIp@XKaTh 4HCIAa B OJKBUBAJNEHTHBIX (Qopmax, BbIOMpas Haubollee MOIXOIIIIYIO B
3aBHCUMOCTH OT KOHKPETHOW CUTYaIINH;

* CpaBHUBATH U YIOPSAIOYUBATH PALIMOHABHBIE YUCIIA;

* BBITIOJIHATh BBIYMCIICHUS C PAIlMOHATBHBIMH YHCJIAMH, COYeTas YCTHBIC M MHUChMEHHBIC
MpUEMBI BRIYUCIICHUN, IPUMEHEHUE KAIbKYISTOPa;

* ICIIONIB30BAaTh TIOHSATHS W YMEHHUS, CBS3aHHBIE C MPONOPIMOHAIBFHOCTHIO BEJHYMH,
MPOLIEHTAMHU, B XOJ€ pEIIEHUS MaTeMaTUYeCKUX 3a7ad U 3aJad U3 CMEXHBIX TMPEIMETOB,
BBITTOJTHATH HECIIOXKHBIE TPAKTHYECKUE PACUETHI.

BuinyckHux noayuum 603mMOoNCHOCMb.

* NO3HAKOMUMbCSL C NOZUYUOHHBIMU CUCTNEMAMU CYUCTEHUSI ¢ OCHOBAHUAMU, OMIAUYHBLMU OM
10;

* yenyoums u pazeums npedCmagieHusi 0 HAMypaibHbIX YUCIAX U CBOUCMBAX OeNUMOCTIU,

* HAYYUmMbCsa  UCHONL308AMb  NPUEMBL, PAYUOHATUUPYIOWUE BbIYUCIEeHUA, Npuobpecmu
NPUBLIUKY KOHMPOIUPOBAMb BbIYUCTIEHUS, 8blOUPAs NOOXO0OAWUL Ol CUMYAYULU CNOCOO.



JlelicTBUTEILHBIE YU CJIA

BhImycKHUK HayqnTCS:

* HCIIOJIB30BAaTh HAYAIILHBIC MIPEICTABICHUS O MHOXKECTBE JICHCTBUTEIHHBIX YHCET,

* OTICPUPOBATH MTOHATUEM KBAJIPATHOTO KOPHSI, IPUMEHSTh €r0 B BHIYUCIICHUSX.

BuinyckHux noayuum 603mMONCHOCMb.

* pazsumsv npeocmagienue O Uucie U HUCIO8bIX CUCMEMAaX Om HAMYPALbHbIX 00
OelicmeumenbHblX Yucei, 0 Poau 8bIYUCTICHUL 8 NPAKMUKe,

*pazeumev U yenyoums 3HAHUA O OECAMUYHOU 3aNuUcu  OelCmEUMENbHbIX — Yucel
(nepuooduueckue u Henepuoouieckue opoou,). *

HN3mepennsi, npudIHKeHUsI, OLEHKH

BhImycKHUK Hay4uTCS:

* ICIIOJIL30BATh B XOJE pEIICHUS 3a7ad dJIEeMEHTAapHbIC MPEICTABICHHS, CBS3aHHbBIC C
NpUOIMKEHHBIMUA 3HAYCHUSIMU BEITUYMH.

BoinyckHuK noayuum 603MOoNCHOCMb.

* NOHSAMb, YMO YUCLOBble OAHHLIE, KOMOPble UCHONb3YIOMCA 0N  XAPAKMeEPUCMUKU
00bEKMO8 OKPYHCAOWE20 MUPA, ABIAIOMCA NPEUMYUWECTEEHHO NPUOTUNCEHHBIMU, YO NO 3ANUCU
NPUOTUNCEHHBIX 3HAUEHUL, COOEPAHCAUWUXCS 8 UHPOPMAYUOHHBIX UCMOYHUKAX, MOJICHO CYOUMb O
no2peuHOCY NPUOIUIHCEHUSL,

* NOHSMb, UYMO NOZPEUWHOCHb Pe3VIbmMAama GblYUCIeHULl OOJJICHA Oblmb couzMepuma ¢
NOSPEUHOCBIO UCXOOHBIX OAHHBIX.

Anredpanyeckne BbIPaKeHUs

BrITTyCKHUK HAydUTCS:

* OTIICPUPOBATh MOHATHAMHU «TOXIECTBO», «TOXKICCTBEHHOE IPEOOpa3oBaHUE», pPEIIaTh
3ajaum, coepkamue OyKBeHHbIE TaHHbIe; paboTaTh ¢ popMynamu;

* BBITIOJIHATB NPEOOPA30BAHUS BBIPAKCHUHN, COJIEPIKANIUX CTEIICHH C IISIIBIMU MTOKA3aTeISIMU
Y KBaJIpaTHBIC KOPHU;

* BBITIOJIHATh TOXKJECTBEHHBIC IMPEOOpPA30BaHUs PAIlMOHAIBHBIX BBIPAKEHUI Ha OCHOBE
MIPaBWJI JCHCTBHI HAJl MHOTOWICHAMH U aJITeOpandecKUMH JPOOsIMHU;

* BBITIOJIHATD PA3JI0KEHHE MHOTOYICHOB HA MHOXKHUTEIIH.

BoinyckHux noayuum 603mMOoHNCHOCHb HAYUUMbCA:

* GBINOIHAMb MHO20UWA208blE NPe0OPA306AHUSI PAYUOHATLHBIX GbIPANCEHUL, NPUMEHSISL
WUPOKULL HAOOP CROCOD08 U NPUEMOS;

* NPUMEHSIMb  MONHCOeCMBEHHble NPeodpPa306anus 0N PEUeHUss 3a0ay U3 Pa3IuyHbIX
pazdenog Kypca (nanpumep, Ol HAXONHCOEHUs  HAUOONbULE20/HAUMEHb-UEe20  3HAYEHUs
BbIPAINCEHUST).

YpaBHeHus

BBINyCKHUK HAYYHUTCS:

* pemaTh OCHOBHBIE BH/IbI PAIIHOHAILHBIX YPABHEHHUN C OJJHOM MMEPEeMEHHOW, CUCTEMBI JABYX
YpaBHEHH C IBYMsI IEPEMEHHBIMHU;

* IOHMMAaTh YpaBHEHHE KaK BAXXHCHIIYHO MATEMaTHYECKYH) MOJEIb JUIS OIHUCAHHS |
M3YYEHHUS] Pa3HOOOpA3HBIX pEANbHBIX CHUTYallMi, peliaTh TEKCTOBBIC 3aJadyd ajireOpandyecKum
METOJIOM;

* IPUMEHATH rpad)uIecKre MPEJACTaBICHUS IS UCCACIOBAHNUS YPaBHEHUH, UCCIICIOBAHMS U
peIICHHSI CUCTEM YPaBHEHUU C IByMsI IEPEMEHHBIMHU.

BoinyckHuK nomyuum 603mMo4CHOCb:

* 061a0emsb CReYUATbHbIMU NPUEMAMU PEUleHUst VDAGHEHULL U CUCTNEM YPAGHEHUl, YEePEeHHO
NPUMEHSIMb ANNApPam ypagHeHull Oisi peuleHust Pa3HO0OPA3HbIX 3a0ad U3 MAMeMAMUKU, CMENCHbIX
npeomMemos, NPAKmuKu,

* npuMeHsmb  epaguueckue npeocmagienus Ol UCCIe008AHUS  YPABHEHUN, CUCMEM
VpasHenuil, cooepaicauux OyKeenHvle Kodghduyuenmoi.



HepaBencrBa

BrinmyckHuK Haydures:

* IOHUMaTh M NPUMEHSATH TEPMHHOJOTHI0 U CHUMBOJIMKY, CBSI3aHHBIE C OTHOIICHHUEM
HEPaBEHCTBA, CBOWCTBA YUCIIOBBIX HEPABEHCTB;

* pemiath JUHEHHbIE HEPABEHCTBA C OJJHOM MEepPEeMEHHOM U UX CUCTEMBI; pellaTh KBaJApaTHbIC
HEPaBEHCTBA C OMOPOi Ha rpaduvecKre MpeACTaBICHUS;

* IPUMEHSTH anmapaT HEPaBEHCTB JIJIS PELIeHUs 3a/1a4 U3 PAa3JIMYHBIX pa3JIesioB Kypca.

Buinycknuux nonyuum 603mMoiCHOCMb HAYYHNBCAL.

* PA3HOOOPA3HBIM NPUEMAM OOKA3AMENbCBA HEPABEHCMS, Y8EPEHHO NPUMEHAMb annapam
HepaseHcme O/l peuleHus pPA3sHOOOPAHLIX MAMEeMAMUY4ecKux 3a0ay U 3a0ay U3 CMEHCHbIX
npeomemos, NPaKmuKu,

* npumeHams epaguueckue npeocmagieHus O0as UCCIe008AHUSI HePABEHCMS, CUcmeMm
HepaseHcma, cooeparcauux OyKeeHHvle Kodghpuyuenmol.

OcHoBHbIE NOHATHS. UK c/I0BbIE PYHKIMH

Brinmyckauk Haydurcs:

* IOHUMATh U UCIIOJIb30BaTh (PYHKIIMOHAIbHbBIE MOHITHS U A3bIK (TEPMUHBI, CHMBOJIMYECKHE
0003HauCHHUS ),

* CTPOUTH TpadUKH SJIEMEHTAPHBIX (PYHKIIMIA; UCCIEI0OBATh CBOMCTBA YUCIOBBIX (PYHKIIMIA Ha
OCHOBE M3yUYCHUS TTOBEICHUS UX TPA(PHKOB;

* MOHUMAaTh (QYHKIMIO KaK BXKHEHUIIYI0 MAaTEMAaTUYECKYIO MOJIEJb JJIsl OMHCAHUSI POIIECCOB
U SBICHUM OKPYKAIOIIETO MHpa, MNPUMEHITh (YHKIUOHAIBHBIM SI3bIK JUISl ONUCAHUS H
UCCIIEIOBAHMS 3aBUCUMOCTEN MEXTy (PU3NUECKUMH BETUYHMHAMH.

Buinycknux nonyuum 603mMoxicHOCMb HAYYUMBCAL.

* NPOBOOUMb UCCNIe008AHUSA, CBA3AHHbIE C U3VYEHUeM CB0UCME (QYHKYuU, 6 MOoM yucie C
UCNONb306AHUEM KOMNbIOMEPA; HA OCHOBe 2pa@UKO8 U3YYEeHHbIX QYHKYUU cmpoums 60/ee
CI0JiCHBLE 2paghuKU (KYcouHO-3a0anHble, C «BLIKOLOMbBIMUY MOYKAMU U M. N.);

* UCNONIBL308aMb  (DYHKYUOHANbHBIE NPEeOCABIeHUs U CBOUCMBA (QYHKYULl ONisl pPeueHUs]
MamemMamuyecKux 3a0ay U3 paziudHsblx pazoenos Kypca.

YucsioBble NMOCT€10BATEIBLHOCTH

BreinmyckHuK Haydures:

* IOHUMaTh U UCMOJB30BaTh S3BIK IOCIEIOBATEILHOCTEH (TEPMHUHBI, CHMBOJIHYECKHE
0003HaueHus );

* IPUMEHSATH (POPMYIIBI, CBA3aHHBIE C apU(PMETHUECKONH U T€OMETPUIECKON MpOrpeccueit, u
anmnapat, cOpPMHUPOBAHHBIN MpPHU H3YyYEHUHU APYTUX pa3fesioB Kypca, K PElIEHUIO 33Jad, B TOM
YHCclie C KOHTEKCTOM M3 peaabHON KU3HHU.

BuinyckHux noayuum 603mMoHCHOCMb HAYYUMbC.

* peuiams KOMOUHUPOBAHHbLE 3A0AYU C NPUMEHEeHUEeM (OPMYIL N-20 YlleHd U CYMMbl NepEblxX
N YIeHO8 apupMemuyecKkol U 2eoMempuyecKoll Npocpeccul, NpUMeHsisi Npu MoM annapam
VPaHeHUll U Hepa8eHCm8;

* NOHUMAMb  ApUPMEmMUYecKyr0 U 2eOMempUudecKyro  Npocpeccuro  Kax — yHKyuu
HamypanbHo20 apeyMeHma, CeA3bl8ams apu@memudecKyro npozpeccuro ¢ JUHEUHbIM POCMOM,
2e0MEMPUUECKYI0 — € IKCHOHEHYUATbHBIM POCHIOM.

OnucaresibHast CTAaTUCTHKA

BBINYCKHUK HAay4WTCS HCIOJIB30BAaTh MPOCTEHINNE CIOCOOBI MPEACTABICHHUS W aHAJIN3a
CTaTUCTHYCCKHUX JTaHHBIX.

BoinycKHUK nOIYyYUmM 803MONCHOCIb NPUOOpecmu NEPEOHAYANbHBINL ONbIM OPSAHUAYUU
cOOpa OaHHbIX NpU NPOBEOEHUU ONPOCA OOWECMEEHHO20 MHEHUs, OCYWEeCMEIsimb UX aHAIU3,
npeocmasiame pe3yibmanmvl ONpoca 8 8uoe madiuybvl, OUASPAMMbL.



Cayuaiinble COOBITHSI U BEPOSITHOCTH

BBINYCKHUK HAay4UTCS HAXOAWTh OTHOCHUTEIBHYIO YacTOTY M BEPOSATHOCTH CIIy4ailHOro
COOBITHS.

Boinycknux  noayuum — 803MOJ0CHOCMb  NPUOOpeCmU  ONbIM  NPOBEOCHUs.  CILYYAHBIX
IKCNEPUMEHMO8, 8 MOM HUCTe C NOMOWbIO KOMNBIOMEPHO20 MOOCTUPOSAHUS, UHMEPRPEmayuu ux
pe3yibmamos.

KomOunaropuka

BhITyCKHUK HayduTCsl peliaTh KOMOMHATOPHBIC 33/1adyM Ha HAXOXKJICHHE YHclia 00BEKTOB
WA KOMOMHAITHA.

Buvinyckuux nonyuum 603mMoACHOCHb HAYYUMBC HEKOMOPbL

* yenyoums u pazeums npeocmasieHus 0 NPOCMpPAanCMEeHHbIX 2e0MEeMpPUYecKUx uaypax;

* HAYUUMbCS NPUMEHAMb NOHAMUE PA3BEPMKU 015 8bINOIHEHUS NPAKMUYECKUX PACUEMO8.

I'eomeTpuueckue Gpurypsnl

BbInyCcKHUK Hay4YHUTCSA:

* IMOJTH30BATHCSI SI3BIKOM T€OMETPHUH JIJIsl OIMHMCAHUS MPEIMETOB OKPY)KAIOIIET0 MHUpa M HX
B3aMMHOI'0 PACIIONOXKEHHUS;

* pacmio3HaBaTh W M300pakaTh Ha YEPTEKAX M PUCYHKAX TreOMETpUYecKue (UTYpPBl M HX
KOH(UTypanuu;

* HAXOJIUTh 3HAYCHHUS JUTHH JTUHCHHBIX 3JICMCHTOB (DUTYP U UX OTHOIIEHUS, TPATyCHYIO MEPY
yrioB oT 0° mo 180°, mpuMmeHsisi ompe/eseHus, CBOMCTBA M MpU3HAKU (UTYP M UX 3JIEMEHTOB,
oTHOIICHUS (pUryp (paBEHCTBO, M0I00ME, CAMMETPHH, TIOBOPOT, IMAPAIIICIIBHBIN IIEPEHOC);

* ONEPUPOBATh C HAYAIbHBIMU TOHATUSMU TPUTOHOMETPUU M BBHINOJHATH 3JEMEHTApHBIC
orepary HaJ QyHKIMSIMH YTJIOB;

e pemiath 3aJauyd Ha JOKAa3aTeNbCTBO, OMUPAsCh Ha H3Y4YCHHBIE CBOWCTBA GUIYp U
OTHONICHUW MEXy HUIMH U IPUMEHSIS U3Y9YCHHBIC METO/IbI JIOKA3aTeIbCTB;

* pelaTh HECTIOKHBIE 3a7a4l Ha MOCTPOEHHUE, MPUMEHSSI OCHOBHBIE aJITOPUTMBI TOCTPOCHUS
C TIOMOIIBIO IUPKYJIS U JIMHEUKH,

* pemath MpocTeiIre MIaHUMETPUYECKHE 3a/1a4H B IPOCTPAHCTBE.

Buinycknux nonyuum 603moxicHocms.

* 061a0emb Memooamu peuleHus: 3a0ay Ha blYUCTIeHUs U OOKA3AMeNbCMEd: Memooom Om
NPOMUBHO20, MEMOOOM NOO0OUs, MemoOOM nepedbopa BapUanmos U MemoooOM 2eOMEeMpPULECKUX
Mecm moyex;

* npuodpecmu onvlm NPUMEHeHUsl AleeOpauiecko20 U MpueoHOMempuiecKko2o annapama u
uoetl 08UNCEHUSI NPU PeUUeHULU 2e0MeMPULeCKUX 3a0al;

* 081ademsb MpAOUYUOHHOU CXEMOU peueHuUs: 3a0ay Ha NOCMpOoeHUe ¢ NOMOWbIO YUPKYVIA U
JIUHEUKU. aHanu3, Nocmpoenue, 00Ka3ameibCcmeao U Ucciedo8anue,

* HAYUUMbCA peuams 3a0a4u Ha NOCMPOoeHUe Memo0OM 2e0MempuiecKko20 Mecma modex u
MemoooM HOO0OUSL,

* npuoopecmu  OnvlM UCCIE008AHUS CEOUCME NIAHUMEMPUYECKUX @ueyp ¢ NOMOUbIO
KOMNbIOMEPHBIX NPOSPAMM,

* npuodpecmu Onvlm 8bINOJIHEHUS NPOEKMOo8 no memam «l eomempuyeckue npeobpazo8anus
Ha naockocmuy, «llocmpoenue ompesxkos no gopmynex.

HN3mepenne reoMeTpu4ecKuX BeJTHYUH

BBIITyCKHHUK Hay4duTCSA:

* ICIIOJIb30BaTh CBOWMCTBA M3MEPEHMs JUIMH, IUIOLIAACH M YIVIOB IIPU PELIEHUU 3a]ad Ha
HAaxO0JICHWE JUIMHBI OTpe3Ka, JJIMHBI OKPYXXHOCTH, JJIUHBI JTYI'M OKPYXHOCTH, TPaayCHONH MeEphbI
yria;



¢ BBIYUCIIATH Iomaau TPECYroJbHUKOB, MpAMOYTOJIBHUKOB, napajjicjiorpaMmm-mMoB,
Tparnemui, KpyroB U CEKTOPOB;

* BBIYUCIIATE JUIMHY OKPYXKHOCTH, JUIMHY YT OKPY>KHOCTH;

* BBIYHUCIIATD JJIMHBI TUHEHHBIX 3JIEMEHTOB (DUTYP U UX YIJIbI, UCIOJIB3Ys (hOPMYIIBI IITMHBI
OKPY>KHOCTH M JUTUHBI IYTU OKPYXHOCTH, (POPMYJIBI TUTOMAACH GUTyp;

* pemiath 3aJaud Ha J0Ka3aTelIbCTBO C KCIOJIb30BaHHEM (OPMYJ JJIUHBI OKPYKHOCTH U
JUTMHBI IYTU OKPY>KHOCTH, (hopMyn mtomanet puryp;

* pemiath MPAKTUYECKUE 3aJlauM, CBSI3aHHBIE C HAXOXKJIEHUEM T'€OMETPUUYECKUX BEIHMYHH
(ucronp3yst MpH HEOOXOAUMOCTH CIIPABOYHHUKH UATEXHHUECKUE CPENICTBA).

Buinyckuux nonyuum 603Mo#CHOCMb HAYYUMBCAL:

* BHIYUCIAMb NIOWAOU PUSYD, COCMABIEHHLIX U3 O08YX UMU 0OOlee NpPAMOY20TbHUKOS,
napanienocpammos, mpey2oibHUKos, Kpy2a u cekmopa,

* GLIYUCTAMb  NAOWAOU MHO20Y20IbHUKOG, UCNONb3YS OMHOWEHUS PABHOGEIUKOCTMU U
PABHOCOCMABIEHHOCTNU,

* NpUMEHAMb aneedpaudeckuti U mpueoHOMempuyecKull annapam u uoeu OBUNCEeHUs npu
peuleHuly 3a0ay Ha 8bl4UCieHue niowael MHO20Y201bHUKOS.

Koopaunarsi

BrinmyckHuk Hayuures:

* BBIYUCIIATh JUIMHY OTpe3Ka IO KOOpPAMHATAM €ro KOHIIOB; BBIYUCIATH KOOPIWHATHI
CepeIUHbBI OTPE3Ka;

* HCIIOJIB30BAaTh KOOPIUHATHBINA METO/I JIJIsl U3yUEHUSI CBOMCTB MPSMBIX U OKPY>KHOCTEH.

Buinycknux nonyuum o3zmoorcnocme.

d oeﬂademb KOOpal/lHal’HHblM Memodom peernus 361()61’{ HA 6blYUCTICHUA U ()OKa3ameﬂbcm6a;

* npuobpecmu onvlm UCNOJL30BAHUSL KOMNBIOMEPHBIX NPOSPAMM Ol AHAIU3A YACHHBIX
cyvaes 63auMHOcO pacnolodNCerusl OprDiCHOCWleﬁ Uu npsAmsvlx,

* npuobpecmu ONvIM BbINOAHEHUs Npoekmos Ha memy «lIpumenenue KOOPOUHAMHO2O
Memoda npu peuteHuu 361061’{ HA 6blYUCTIEHUA U doxammeﬂbcm@a».

BexTopsl

BrinmyckHuK Haydures:

* OIEPUPOBATh C BEKTOpPaMHU: HAXOAUTb CYMMY M Pa3HOCTb JBYX BEKTOPOB, 3aJaHHBIX
r€OMETPUYECKH, HAXOUTh BEKTOP, PaBHBIM MPOU3BEICHUIO 3aJJAHHOI0 BEKTOPA Ha YHCIIO;

* HaXOJMTh JUIsl BEKTOPOB, 3aIaHHBIX KOOPJAWHATAMU: UIMHY BEKTOPa, KOOPAUHATHI CYMMBI U
Pa3HOCTU JIBYX U 00Jiee BEKTOPOB, KOOPIAUHATHI MPOU3BEACHUSI BEKTOpA HA YHCIIO, MPUMEHSST TIPH
HEO0OXOIMMOCTH COUYETATENbHBIN, TEPEMECTUTENBHBIN U paclpeeIUTeIbHBIN 3aKOHBI;

¢ BBIYUCIATh CKaJIIPHOC MNPOU3IBCACHHUE BCKTOPOB, HAXOAWUTH YIOoJd MCXKAY BCKTOpaMu,
YCTaHABJIMBATh NEPIEHAUKYISIPHOCTD MPSIMBIX.

Buvinycknux nonyuyum eo3zmodicnocme.

* 08100eMmb 6EKMOPHbIM Memooom O PpeULeHuUA 30044 HA bIYUCAECHUS U domwameﬂbcmga;

* npuodpecmu onvim BbINOJIHEHU NPOEKMO8 HA MeMy «NpUMEeHeHUe BeKMOPHO20 Memood
npu peuieHuu 300044 HA 8bIYUCTICHUSL U 00KA3AMENbCMEA.

TpeOoBaHMsI K YPOBHIO NOAT0OTOBKH BbINYCKHUKOB

B pesynbpTaTe n3ydeHus Kypca MaTeMaTHKUA YICHHUK JOHKCH 3HAThH/ MOHUMATh:

- CYIICCTBO NOHATHA MATCMATUYCCKOI'0 JOKAa3aTCIIbCTBA,; IPUMCPBI 10KA3aTCIbCTB,
. CYLICCTBO IMOHATHUA aJITOpUTMA,; IIPUBOJUTH NPUMEPLI AJITOPUTMOB;
- KaK MHCHOJB3YIOTCId MAaTCMATUYCCKHC (I)OpMyJ'ILI, YpaBHCHHA W HCPABCHCTBA,

IMPUMEPEI NX IPUMCHCHHA JJIA PpCIICHUA MAaTEMATUYCCKUX WU IMMPAKTUYCCKUX 3a/1a4;



. Kak MAaTCMAaTH4YCCKU OIPCACICHHBIC q)YHKI_II/II/I MOTYT OIIKMCBIBATh pPCAJIbHBIC
3aBUCHUMOCTH,; IPUBOJNUTD ITPUMCEPHBI TAKOI'0 OIIMCAaHMA,;

. KaK MOTPEOHOCTH TMPAKTHUKU MPUBEIH MATEeMAaTUYSCKYH) HAyKy K HEOOXOIUMOCTH
paclIupeHus TOHATHS YUCIIa;

. BEPOATHOCTHBIM  XapakT€p MHOTMX 3aKOHOMEPHOCTEH OKpPYKAOUIEr0 MHpa;
MPUMEPBbI CTATUCTUYECKUX 3aKOHOMEPHOCTEH U BBIBOJIOB;

. KakuM 00pa3oM TeOMEeTpHsl BO3HHKJIA M3 TPAKTHYECKUX 3a7ad 3EeMIIEMEpUS;
MIPUMEPBI TEOMETPUUYECKUX OOBEKTOB M YTBEPKACHUHN O HUX, BAXKHBIX ISl PAKTHKU;

. CMBICJ MJEaNu3aluy, MO3BOJISIOIEH PEllaTh 3aJa4d PEAIbHOW JEHCTBUTEIBHOCTH

MaT€MaTUYCCKUMU METOJaMU, IIPUMEPEI OH_II/I6OK, BO3HHUKAIOIIUX IIPpHU UICAITU3AITUH.

Apudpmernka

YMmerhb

. BBITIOJIHATH YCTHO apu(METUUECKHE TCUCTBUS: CJI0KCHUE M BRIUUTAHUE JIBY3HAUHBIX
guceNl W JCCATUYHBIX JpoOeil ¢ JByMs 3HAaKaMH, YMHOXXEHHE OJHO3HAYHBIX YHCEII,
apru(METHYECKUE ONEpali ¢ OOBIKHOBEHHBIMH JPOOSMHU C OJHO3HAYHBIM 3HAMEHATEIEM U
YHUCIUTEIICM;

. MePEeXOIUTh OT OAHON (POPMBI 3aIUCH YUCEN K JIPYroi, MPEICTaBISITh IECATUUHYIO
IpoOb B BUIC OOBIKHOBEHHOW M B MPOCTEHINIMX ClydasX OOBIKHOBCHHYIO B BHJIC JCCATHUYHOM,
MIPOIICHTHI - B BUJE APOOH U IpoOb — B BUJE MPOIEHTOB; 3alMCHIBATh OOJIBIIIME W MaJIbIe YUCiIa C
HCIIOJIF30BAHHUEM MEJIBIX CTCIICHEH JCCATKH;

. BBITIOJIHATh apu(PMETHYECKUE JCHCTBUS C pallMOHAIBHBIMH YHCIIAMH, CPaBHUBATh
palMOHAJIBHBIE U IEMCTBUTEIIBHBIE YHCIIA; HAXOIUTh B HECJIOKHBIX CIydasiX 3HAYEHHUS CTENEHEH C
LIEJIBIMU MMOKa3aTeIsIMU U KOPHEH; HaXOAUTh 3HAYCHUS YHMCIOBBIX BBIPaKEHUI;

. OKPYIJISITh LIENbIE YKCIIa U JECATUYHBIC APOOH, HAXOIUTh MPUOIMKEHHBIC YHCTIa C
HEZOCTAaTKOM U C U30BITKOM, BBIIIOJIHATH OIICHKY YMCIIOBBIX BBIPAKECHMUIA;

. MOJIb30BaThCSl OCHOBHBIMHM E€JWHHIIAMHU JUIMHBI, MAacChl, BPEMEHH, CKOPOCTH,
wionaau, o0bemMa; BeIpakaTh 00jiee KpyIHbIe eIMHULIBI uepe3 Oosiee MeJKiue 1 Ha000poT;

. pelmarh TEKCTOBBIE 3aJlauyd, BKJIKOYAas 3aJauM, CBS3aHHBIE C OTHOLIEHUEM H C
MIPONOPIIMOHATBHOCTBIO BEIMYHH, TPOOSIMH U MPOIICHTAMM;

HCNO0JIb30BATH NMPHOOpPeTeHHbIe 3HAHUSA U YMEHHMS] B NMPAKTUHYECKOH eATeJIbHOCTH U
NOBCEIHEBHOM KU3HH 1JIs1:

. pPELICHHUS] HECJOXKHBIX MPAKTUYECKUX pACUETHBIX 3aJa4, B TOM YHCIE C
UCIOJIb30BaHUEM TIPU HEOOXOJUMOCTH CIIPABOYHBIX MAaTEPHATIOB, KAIBKYJISTOPA, KOMIIBIOTEPA;

. YCTHOW TPUKUAKA M OLEHKHA pe3yJibTaTa BBIYMCICHUN; TPOBEPKH pPE3yIbTaTa
BBIUMCIICHHUS, C UCIIOJIB30BAaHUEM PA3IUYHBIX IPUEMOB;

. WHTEPOpPETAlMU PE3YIbTATOB PEUICHHUS 3a7a4 ¢ YYETOM OTPaHUYCHHH, CBA3aHHBIX C
peaIbHBIMU CBOMCTBAMU PACCMATPUBAEMBIX ITPOLECCOB U SBJICHUM.

Auredpa

YMmerh

= COCTaBJIATh OYKBEHHBIE BHIPAKEHUS U (POPMYJIBI IO YCIOBUSAM 3a/1a4; OCYIIECTBIISTh
B BBIpOKEHHUSIX U (OpMyJax YHUCIOBBIE TIOJCTAHOBKM U BBIMOJHATH COOTBETCTBYIOIINE
BBIYHCIICHHSI, OCYIIECTBISTh MOJACTAaHOBKY OJHOTO BBIPAKEHUS B APYroe; BBIpAXaTh U3 GOpMyI
OJIHY TIEPEMEHHYIO Yepe3 OCTaIbHBIE;

. BBIIOJHAThL OCHOBHBIE JCHCTBHS CO CTCHCHIMH C IEIbIMH IOKa3aTeIsIMHU, C
MHOTOUWICHAMH W C aireOpanvdecKuMU JpoOSMH; BBHITIONHATH Pa3IOKEHUE MHOTOWICHOB Ha
MHO>KUTEJNH; BBIIOJHATH TOXKJAECTBEHHBIE MPEOOPA30BaHMsI PAIIHOHATIBHBIX BRIPAKEHUIH;

. MPUMEHTh CBOWCTBAa apU(PMETHUECKUX KBAJIPATHBIX KOPHEH [JIs1 BBIUMCIICHUS
3HAa4YeHUH U MpeoOpa30BaHU YUCIOBBIX BBIPAXKEHUHN, COAEPIKAIINX KBAIPaTHbIE KOPHHU;
. pemiaTb JWMHEWHBIE, KBAApPATHBIC YPaBHEHHs W PpalHOHAJIbHBIE YpAaBHEHUS,

CBOAANIUECCA K HUM, CUCTCMBI JIBYX JIMHENHBIX ypaBHeHI/Iﬁ U HECJI0KHbIC HEIMHEHHBIC CHUCTCMBI,



" pelaTh JIMHEWHbIC U KBaJAPAaTHBIE HEPABEHCTBA C OJHOM NIEPEMEHHON U UX CUCTEMBI;

. pemiate TEKCTOBBIE 3aJaydl  adreOpandeckuM METOIOM, HHTEPIPETUPOBATH
MOJTyYCHHBIH Pe3yibTaT, IPOBOAUTH OTOOP PEUICHUH, HCXOs U3 (HOPMYITHPOBKH 33/1a4H;

. n300paXkaTh YKcIa TOYKaMU Ha KOOPAMHATHOM HPSMOH;

. OIpeNeNIATh KOOpPAMHATA TOYKH IUIOCKOCTH, CTPOUTh TOYKHM C 3aJaHHBIMHU
KOOpJIMHATaMU; H300pa’kaTh MHOKECTBO PELICHUI TMHEIHOTO HEPaBEHCTBA;

. pacrio3HaBaTh apu(pMETHUECKHE U F€OMETPUUECKUE MPOTPECCHH; PEIIaTh 3a/Ja4H C
IpUMEHEHHEM (OPMYJIBI OOIIETO YIeHA U CYMMbI HECKOJIBKHX IEPBBIX YWICHOB;

. HAXO/JWTh 3HAUYEHUs (YHKIMH, 3afaHHOM (QopMynol, Tabmuuei, rpadgukom mo ee

apryMEHTY; HaXOIWTh 3HAUCHHE apryMEHTa 10 3HAYEHHUIO (DYHKIMH, 3aJaHHOW TpaGHuKOM HIIH
TaOJIHUIIEH;

. ONpeeNsaTh CBOMCTBa (QyHKUMM 1O ee TpaduKy; IPUMEHATH Trpaduueckue
MPEACTABJICHUS IPU PEUICHUU YPAaBHEHHM, CUCTEM, HEPABEHCTB;
. OIKCHIBAaTh CBOWCTBA U3YUYECHHBIX (DYHKIUH, CTPOUTH UX rpapuku

HCNO0JIb30BATh NMPHOOpPETeHHbIe 3HAHUS M YMEHHSI B NMPAKTHYECKOH esiTeJJbHOCTH U
NOBCEIHEBHOM KU3HM JIA:

= BBITIOJIHEHUST pacueToB 10 (opmynaM, cocTtaBieHue GOPMYJ, BBIPAKAIOIINUX
3aBHUCHUMOCTh MEXIY peajbHbIMU BEIMYMHAMH; HAXOXKICHHUS HYXHOH (QOpMYJbl B CIIPABOYHBIX
Marepuania;

. MOJEJIMPOBAHNE NMPAKTUUECKUX CUTYallU U UCCIIEIOBAHUS IOCTPOEHHBIX MOJEIIEH C
WCIIOJIb30BAaHUEM alllapara ainreopsl;

. OMMCaHUs 3aBUCUMOCTEH Mexay (U3NYEeCKUMH BEITUYMHAMHU COOTBETCTBYIOIIUMU
(dbopMylilaMy TIpH UCCIICTOBAHUHU HECIIOKHBIX TPAKTUYCCKUX CUTYaIUi;

. UHTEpIpETANy rpaUKOB peabHbIX 3aBUCUMOCTEH MEXy BETMUYNHAMHU.

I'eomeTpust

Ymersn

. M0JIb30BAaThCAd F€OMETPUUECKUM SI3BIKOM JIJIi ONUCAHUS MPEIMETOB OKPYXKAIOIIETO
MHpA;

. pacrno3HaBaTh reoMeTpruueckre (GUrypsl, pa3innyaTh UX B3aUMHOE PACIOIOKEHUE;

. n300pakaTh T€OMETpUYECKUEe (UTYPHI; BBIMOJHATH YEPTEXKH IO YCIOBUIO 3ajady,
OCYIIIECTBIATH MpeodpazoBaHue PUTYD;

. pacro3HaBaTh Ha YepTekKax, MOJCISIX M B OKPY)KaoIlel 0OCTaHOBKE OCHOBHBIE
MIPOCTPAHCTBEHHBIE TeJa, U300paXKaTh UX;

. B MPOCTEUIINX CIIyYasixX CTPOUTh CEYEHHUS U Pa3BEPTKHU MPOCTPAHCTBEHHBIX TE;

. MPOBOJUTH OIEpPALlMM HaJ BEKTOPAMH, BBIUMCIATH JJIMHY U KOOPAMHATHI BEKTOPA,
YIoJI MEK1y BEKTOpaMUu;

. BBIUHCIATh 3HAYEHHUS TEOMETPUUYECKUX BEIWYUH (IUIMH, YIJIOB, IUIOMIAJIEH,

oGbeMoB); B Tom uncie: st yrmoB ot 0° mo 180° ompesensiTh 3HAYCHHS TPHTOHOMETPHUIECKUX
(GyHKIMH 10 331aHHBIM 3HAYEHUSAM YTIJIOB; HAXOAUTh 3HAYEHUSI TPUTOHOMETPUYECKUX (PYHKIIMUHU 110
3HAYCHHUIO OJHOM M3 HUX, HAXOAUTh CTOPOHBI, YIIIbI M TUIOMIAAN TPEYTOJIbHUKOB, JTMHBI JIOMAHBIX,
IYT OKPY>KHOCTH, IIOIA/Iell OCHOBHBIX T€OMETPUUYECKUX (GUTYp U (PUTYDP, COCTABIEHHBIX U3 HUX;

. pemaTh TeOMETpPHUYECKHe 3aJayll ONUpasCch Ha H3Y4YEeHHBIE CBOWCTBa Quryp M
OTHOLICHUHA MEXJIy HHMH, HPUMEHsS JOMOJHUTENIbHBIE IIOCTPOEHHs, aireOpandyeckuil u
TPUTOHOMETPHUYECKHUI armapar, COOOpakeHUs] CHMMETPHH;

- MNpOBOAWUTL JOKAa3aTCIILHBIC PACCYXKICHHUA TIIpHU PCHICHUM 3ala4d4, HUCIOJIb3Yysd
HU3BCCTHBIC TCOPEMBI, O6H3py>KI/IBa$[ BO3MOJXHOCTH AJIA UX HMCIIOJIb30BAaHUA,
- peuaTtb HpOCTCﬁIJ.IPIG ITAaHUMCTPHUYICCKHUC 3a1a4YU B IIPOCTPAHCTBC,

HCII0Jb30BaTh HpP[OﬁpeTeHHble JHAHUA U yMeHI/lﬂ B HpaKTH‘IeCKOﬁ ACATCIABHOCTH U
NOBCEIHEBHOH sKU3HH 1JIs1:

u OITUCaHUus peaHBHBIX CI/ITyaI_[I/II\/II Ha SI3BIKEC FeOMeTpI/II/I;

. pacueToB, BKIIOYAIOIINUX MPOCTEUIITNE TPUTOHOMETPHUYECKHE (DOPMYIIHI;



. pelIeHHs] TPUTOHOMETPHUYECKHX 3a7ay C UCTI0JIb30BAHUEM TPUTOHOMETPHH;

. pelIeHne NPAKTHYECKHX 3ajad, CBS3aHHBIX C HAXOXICHHEM TIeOMETPHUYECKHX
BEJIMYMH (UCIIONB3YS MPU HEOOXOTUMOCTH CIIPABOYHUKH U TEXHUYECKHE CPEJICTBA);

. MOCTPOCHHE T'eOMETPUYECKUMH HMHCTPYMEHTaMH (JIMHEWKa, YTOJBHUK, LHPKYIb,
TPaHCIIOPTHUP).

DJ1eMeHTHhI JIOTUKH, KOMOMHATOPUKH, CTATUCTUKHU U TEOPUH BEPOSATHOCTE

Ymerb

. [IpoBoIUTH HECTOXKHBIE JI0KA3aT€IbCTBA, IOJydYaTh MPOCTEUINNE CIEICTBUS U3
U3BECTHBIX WJIM paHee IMOJyUYEHHBIX YTBEP)KJICHUHN, OILEHUBATh JIOTUYECKYIO MPaBUIbLHOCTh
pacCcyXJIeHUM, UCMOJIb30BaTh MPUMEPHI JIJIsl WILTIOCTPALMA U KOHTPIPUMEPHI ISl OIMPOBEPIKEHUS
YTBEPKJICHUM;

. U3BIIEKATh MH(POPMAIUIO, TIPEACTABICHHYIO B Ta0IMIIaX, HA qUarpaMMmax, rpadukax;
COCTaBJIAThH TAOJIUIIBI, CTPOUTH JUArpaMMBbI U TpaduKH;

. pemaTb KOMOMHATOpPHBIE 33/Ja4H IYTEM CHCTEMaTHUYECKOro mepedopa BO3MOKHBIX
BapUaHTOB U MCIIOJIb30BAaHUEM IPABHUI YMHOKCHUS;

. BBIUUCIISATH CPETHUE 3HAUCHHSI PE3yIbTATOB H3MEPEHHIA;

. HAXOJUTh YacTOTy COOBITHS, HCIIONb3ys COOCTBEHHBIE HAOJIIOJCHUS TOTOBBIC
CTaTUCTHYECKHE JaHHBIC;

. HAXOJHUTh BEPOATHOCTH CIyYallHBIX COOBITHI B MMPOCTEHIINX CITyJasiX;

HCNOJb30BATh NMPHOOpPETeHHbIe 3HAHUS M YMEHHSI B NMPAKTHYECKOH 1esiTeJJbHOCTH U
IOBCEIHEBHOM KU3HM 1JI:

. BBICTPAMBAHUS APTyMEHTAIMH TIPU JI0KA3aTeILCTBE U B JIUAJIOTE;

. pacro3HaBaHUsl JIOTHYECKH HEKOPPEKTHBIX PACCYKIACHHN;

. 3alMCH MaTEMaTHYECKUX YTBEPIKICHUIA, JIOKA3aTEIbCTB;

. aHAJIM3a pEANbHBIX YHCIOBBIX JIAHHBIX, IPEACTABICHHBIX B BHAC IHArPAMM,
rpaduKoB, TaOIHII;

. pelleHHsT NpPaKTHYeCKMX 3aJad B  IOBCEAHEBHOH ©  Hpo(dhecCHOHATBHON

NESTEIBHOCTH C MCIOJIB30BaHUEM JIEUCTBHUI C YMCIIaMU, MPOIEHTOB, JUIMH, TJIOMAAeH, 00bEMOB,
BPEMEHU, CKOPOCTH;

. pelieHns y4eOHBIX UM NPAKTHUECKHUX 3ajad, TpeOyIIIUX CHCTEMAaTHYECKOrOo
nepebopa BapuaHTOB;
. CPaBHEHHUs IIAHCOB HACTYIJIEHUS CIy4alHBIX COOBITHH, ISl OLEHKU BEPOATHOCTH

CJ'Iy‘-IEIfIHOFO COOBITHS B IMPAKTUYCCKUX CUTYyallHAX, COIIOCTABJICHUA MOJCIIN C peaﬂBHOﬁ CHTyaHHCﬁ;
. IIOHUMAaHHUA CTaTUCTUYCCKHUX YTBep)KIleHPIfI.






