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1. HnannpyeMble pe3yJabTaTbl 0CBOCHHUS y‘l@ﬁHOFO npeamera

5 kJaace

Apudmetuka

3HATH/IOHUMATH:

Kak ncnonp3yrorcst MaremMaTudeckue GOpMyYJIbl M YpaBHEHHSI MTPU PEIICHHH MAaTEeMAaTHYECKUX U
IIPaKTUYECKUX 3a]1a4;
Kak notpeObHOCTH MPaKTUKU NMPUBEIIM MAaTEMaTHYECKYI0 HAYKy K HEOOXOIUMOCTH PACIIHPEHUS
MIOHSATUS YUCIIA;
Kakum oOpa3om reoMeTpusi BOSHUKIIA U3 MPAKTUYECKUX 3a/1a4 3eMJIEMEpuS;
Ymern:

BBINONMHATE YCTHO IEHCTBHSI CJIOKEHUS U BBIYUTAHUS IBY3HAYHBIX YHCEI U JECATUYHBIX IpooOeit
C IBYMs 3HaKaMH, YMHO)XEHUE OJHO3HAYHBIX YHCEJI, CJIOKEHUE M BBIUUTAHUE OOBIKHOBEHHBIX
npo0elt ¢ 0IHO3HAYHBIM YHCIIUTENIEM U 3HAMEHATEIeM;
Ilepexoaute OT OJHOM (POPMBI 3alUCH YUCEN K APYrod, MPEACTaBIATh JECATUYHYIO IpoOb B
BUJIE OOBIKHOBEHHOM M B NMPOCTEUINX CIIydasiX OOBIKHOBEHHYIO B BUJE JECATHUUHOM, IPOLEHTHI
B BHJIe ApoOH U ApoOb B BUJIE IIPOLIEHTOB;
HaxoauTs 3HaueHNE YMCIIOBBIX BbIPaXKEHU;
OKpyrisTh HaTypaJbHBIE YUCIA U JIECATHYHBIE IPOOU, HAXOAUTH MPHUOIMKECHHBIE 3HAYCHUS C
HEIOCTATKOM U C U30BITKOM;
ITonp30BaThCst OCHOBHBIMU €IMHUIIAMH JJIMHBI, MACCHI, BPEMEHH, CKOPOCTH, IUIOIIAAN, 00beMa;
BBIpaXkaTh O0Jiee KPyIHBbIC €AMHUIIBI Yepe3 0ojiee MEJIKUEe U Ha000pOT;
Pemate TekcToBBIE 3ajaud apuUPMETHUECKUM CIOCOOOM, BKIIOYas 3ajjaud, CBSA3aHHbBIE C
ApoOsSIMH U IPOLIEHTAMHU.

Hcnoab3oBath NpHoOpeTeHHbIC 3HAHUA M YMEHHS B NPAKTHYECKOH /1esiTeIbHOCTH
U NOBCEHEBHOM KU3HU:
JUis peleHuss HECIOXKHBIX MPAaKTUYECKUH 3a/1a4, B TOM YHCJIE C MCIOIb30BAHUEM CIIPABOYHBIX
MaTEPHUAIOB, KaJIbKYJIATOPA, KOMIIBIOTEPA;
YCTHON NPUKHUIKU U OLCHKH Pe3yJIbTaTOB BBIUMCIICHUN; IIPOBEPKH PE3yJIbTATOB BBHIYMCICHUN C
HCIIOJIB30BaHUEM PA3INYHBIX IPHEMOB
rOTOBUTH pabouee MecTo Ui 3aHATUH U TPYJa;
CaMOCTOSITEJIHO BBIIIOJIHATH OCHOBHBIE ITPAaBHJIa TUTUEHBI yUEOHOTO TPya pexuma JTHS;
MIOHUMAaTh YYEOHYIO 3a/a4y, IOCTABICHHYIO YUUTEJIEM, U JI€HCTBOBATh CTPOTO B COOTBETCTBUU C
HEl;
paboTaTh B 33 JaHHOM TEMIIE;
YUYUTHCS TOONEPALMOHHOMY KOHTpPOJIIO y4eOHOM paboThl (CBOEH M ToBapulla), OLIEHUBATH
yueOHble IeficTBUs (CBOM M TOBapHILa) [0 00pasily OLIEHKH yUUTels;
yMeThb pab0oTaTh CAMOCTOSATENILHO U BMECTE C TOBapHULIEM;
OKa3bIBaTh HEOOXOAMMYIO IIOMOIIIb YUUTENIO Ha YPOKE U BHE €T0;
CaMOCTOSITENIbHO 00palaThCs K BOPOCaM U 3a/1aHUsAIM yueOHHKa;
paboTaTh ¢ MaTepuaIaMu NPUIOKEHUS yUeOHHKa;
MCIOJIb30BaTh 00Pa3IIbl B MPOIIECCE CAMOCTOSATENILHON PabOTHI;
OTBEYATh HA BOIIPOCHI 110 TEKCTY;
YUUTBCS CBA3HO, OTBEYATH 110 IJIAHY.



6 Kkiacc

Apudmetuka

3HaTB/MIOHMMATD:

CYILLECTBO MOHATHSI AITOPUTMA; IPUMEPHI AITOPUTMOB;

KaK HCIOJIb3YIOTCS MaTeMaTHuecKue (QOopMyJibl, YpaBHEHHS; MPUMEPbl WX NPUMEHEHUS IS
pelIeHns] MaTeMaTHYEeCKUX U MPaKTHUECKUX 3a/ay;

KaK MOTPEOHOCTH MPAKTUKH MPUBEIM MAaTEMAaTHUECKYI0 HAyKy K HEOOXOAMMOCTU PACIIHPEHHS
MIOHSTHSI YUCIIA;

Ymers:

paboTaTh ¢ MaTeMaTHUYECKUM TEKCTOM, TOYHO U IPaMOTHO BbIpakaTb CBOM MBICIIM B YCTHOU U
MMCbMEHHOM pe4H ¢ MPUMEHEHHEM MaTEMAaTUYECKON TEPMUHOJIOTUU U CHMBOJIMKH;

BBITIOJTHSITh apu(PMETHIECKHUE OTepaIiuy ¢ 0OBIKHOBEHHBIMU JPOOSMU;

NEPEXOIUTh OT OJHOM (OPMBI 3aIMCH YHCEI K APYTOH, MPEACTABIATh IPOLIEHTHI — B BUIE ApoOU
1 ApoOb — B BUJIE TIPOIICHTOB;

BBIMOJIHATH apu(MeTHYECKUE AEUCTBUS C PallMOHAIbHBIMU YHUCIIAMH;

pemiath  TEKCTOBbIE  3aJaud, BKJIIOYas  3a/Jayd, CBA3aHHBIE C  OTHOLIEHHEM U
MPONOPIIMOHATBHOCTBIO BEJIMYHH, APOOSMH U TPOLICHTAMH;

pacro3HaBaTh M M300pakaTh MNEPHEHAUKYJSPHbIE TMpPsSIMbIE C IOMOLIbIO JIMHEHKH U
TPEyrojbHUKA; OMPEeNsITh KOOPAUHATH TOUKH Ha KOOPJMHATHON IUIOCKOCTH, OTMEYaTh TOYKH
0 33JJaHHBIM KOOPJMHATAM.

YMETb ICHO, TOUHO, IPAMOTHO M3J1araTth CBOM MBICIU B YCTHOW M NMHUCBMEHHOW peuu, MOHUMAaTh
CMBICIT TOCTaBICHHOW 3aJ]au, BBICTpPAWBaTh apryMEHTAlLlMI0, MPUBOAUTH MPUMEPHl U KOHTp-
IPUMEPBI;

YMETh Paclo3HaBaTh JIOTHYECKH HEKOPPEKTHBIC BBICKA3bIBAaHUS, OTIMYATh THIOTE3Y OT (haKTa,
BBIPA0aTHIBATh KPUTHYHOCTH MBIIIUICHUS;

MPeACTaBIATh MATEMATHUYECKYIO HAyKy KaK cepy UeI0BeUeCKOil 1eaTeIbHOCTH;

BbIpa0aThIBaTh KPEATUBHOCTh MBIIUICHNS, WHULUATHBY, HaXOJUYUBOCTh, AaKTUBHOCTb IIpHU
pelIeH MaTeMaTHYEeCKHUX 3a/1a4;

YMETb KOHTPOJIUPOBATH MPOIIECC U PE3YJIbTAT Y4eOHON MaTeMaTUYeCKOM e TeIbHOCTH;
BbIpa0aThIBaTh CIIOCOOHOCTh K 3MOIMOHAJIBHOMY BOCIHPHUATHIO MaTeMaTHUYECKUX OOBEKTOB,
3a/1a4, peIICHN, pacCy K ICHUH;

MMETh TMEepBOHAYAJIbHBIE MPEJICTaBICHUS 00 UAESIX M METOJaX MaTeMaTUKU Kak 00 yHHBep-
CaJIbHOM $SI3bIKE€ HAYKU U TEXHUKH, O CPEJICTBAX MOJAEIUPOBAHHUS ABJIECHUHN U ITPOLIECCOB;

YMETh BHUJIETh MAaTEMaTMUECKYIO 3a7auy B KOHTEKCTE NMPOOJIEMHON CHUTyallMd B APYTUX AMC-
LUIUTMHAX, B OKPY)KAIOIIEeH KU3HHU;

yMETb HaXOIUTh B Pa3MUYHBIX MCTOYHHUKAX HMHQPOpPMAIUIO, HEOOXOAMMYIO Uil pPEIICHUS
MaTeMaTHYeCKHX MpOOJIEM M TPEJCTABIATh €€ B MOHATHOH (opMe; MPUHUMATH pEIICHUE B
YCJIOBUSAX HETIOJHOW U M30BITOYHOM, TOUHOW U BEPOATHOCTHON MH(pOpMaLIUH;

yMETb MOHUMaThb U UCIOJIb30BaTh MaTEeMaTHUYECKUE CpEJCTBAa HarisgHocTH (rpadukw,
JMarpaMMBl, TaOJIMIbI, CXEMBI U JIp.) IS WIUTFOCTPALUU, MHTEPIPETAlliH, apTyMEHTALlUH;

YMETh BBIBUTATh THIOTE3bl NPU PEIICHWH Y4YeOHBIX 3a7ad UM MOHUMAaTh HEOOXOIMMOCTb HX
MIPOBEPKH;

yMeTh paboTaTh C MaTeMaTUYECKUM TEKCTOM (CTPYKTYpPHpPOBAaHUE, U3BJIE€UEHHE HEOOXOAUMOM
uHpOpMaIH);

BJIa/1€Th Oa30BBIM MOHATUIHBIM alllapaToM:

WCII0JIb30BAaTh TEOMETPUUECKHI SI3bIK JIJISl OMUCAHUS TIPEAMETOB OKPYKAIOIIET0 MHUPA;
IpUOOpPECTH OMBIT M3MEPEHHs] JUIMH OTPE3KOB, JUIMHBI OKPYKHOCTH, BEJIHMYUH YIJIOB,
WCIIONIB30BaTh (POPMYIIBI [UII HAXOXKICHUS TIEPUMETPOB, TUIOMIACH, 00BEMOB T€OMETPUIECKIX
¢buryp, myTH A7 BIYUCICHUS 3HAUCHUI HEM3BECTHOW BEJTMUMHBI;

BBINOJIHAT YEPTEXKH, A€JIATh PUCYHKH, CXEMBI 110 YCIOBHIO 3a1a4H;



YMETh TNPOBOJUTH HECIOKHBIE MPAKTUYECKHUE pacuéThl (BKJIIOYAIOIIUME BBIUMCICHUS C
IIPOLICHTAMH, BBITIOJHEHHE HEOOXOJUMBIX U3MEPEHUH, UCTI0Ib30BAHUE MPUKUAKH U OLIEHKN);
yMETh HCIOJb30BaTh OYKBBI Ul 3allUCU OOIIMX YTBEpKAEHUH, (OpMyI, BbIpa)KeHUH, YMETb
BBITOJIHATH MPOCTEHIINE TOKIECTBEHHBIE TPE0OpPa30BaHUS;
BBIMOJHATh ajredOpandeckue  npeoOpa3oBaHMsl [Js YIPOILIEHUS MPOCTEUIINX OYKBEHHBIX
BBIPAKCHUM;
MIO3HAKOMUTBCS C MJAEEH KOOpAMHAT HA MPsAMOM M Ha IIJIOCKOCTH; YMETh BBIINOJHATH
CTaHJapTHbIE IPOLEAYPhl HA KOOPIMHATHON MJIOCKOCTH;
UMETh NPEJCTABICHUE O JOCTOBEPHBIX, BO3MOXHBIX, CIy4allHBIX COOBITUSX, O BEPOATHOCTU
COOBITHI, yMETh peIaTh MPOCTeiire KOMOMHATOPHBIE 3a/1a4H.

Hcnoab3oBath npuodpeTeHHbIe 3HAHUSA U YMEHHUS B IPAKTHYECKOM esITeJIbHOCTH
U NOBCEJHEBHOM KM3HU JJISA:
pELIEHNs] HECIOXKHBIX MPAKTUYECKUX PACUETHBIX 3aJad, B TOM YMCJIE C MCIOJIb30BaHUEM IpU
HE00XOAMMOCTH CIPABOYHBIX MAaTEPUAJIOB, KAJIBKYJIATOPA, KOMIIBIOTEPA;
YCTHOW MPUKHUIKH M OLIEHKH pe3yjibTaTa BBIYUCIECHUMN; MPOBEPKH pe3yJbTaTa BBIYMCIECHUS C
UCIIOJIB30BAHUEM Pa3IMYHbIX IPHUEMOB;
UHTEPIPETALIUN PE3YJIbTATOB PELICHUS 3a7ja4 C YUETOM OIPAaHUYEHUH, CBA3AHHBIX C PEaJbHBIMU
CBOMCTBaMH pacCMaTPUBAEMBIX ITPOLIECCOB U SIBICHUM.

7 Kaacce

Apudmetruka

3HATB/IOHMMATH:
HEKOTOPBIE CBE/ICHUS O BOSHUKHOBEHUH U PA3BUTUH YUCET;
MPUHIUI MO3ULHUOHHON (AECATUYHON) U HENMO3ULMOHHOW (Ha MpUMepe PUMCKON HyMepalun)
CUCTEMbI CUHCIICHUS;
3HaTh M MPAaBWIBHO YNOTPEONATh TEPMHUHBI, CBSI3aHHBIE C Pa3IMYHBIMU BHJIAMH YHUCEN U
croco0aMu MX 3aIllUCH: HaTypallbHOE, 1IeJI0e, TPOOHOEe, MOJII0KHUTEIHHOE, OTPUIATEIbHOE YHCIIO,
OOBIKHOBEHHAs Apo0b, AecITUYHAs APOOb;
IIOHATHS, CBSA3aHHBIE C JCJIMMOCTBbIO 4uces( YETHbIE M HEYETHBbIE 4YMCJIA, MPOCTHIE YHUCIIA,
JIEJIATEND, PA3I0KEHNE YNCIIa HA MHOXKUTEIN);
CHUCTEMAaTU3UPOBATh CBEACHMSI O PallMOHAJIBHBIX YHCIIaX;
YMeTsb:
BBINOJIHATh YCTHO apuU(pMeTHUYecKHe JIEHCTBUS: CIIOKEHHE M BbIYUTAHUE JIBY3HAUHBIX YHCEN U
JECSATUYHBIX JpoOel ¢ IBYMS 3HaKaMH, YMHOXKEHHE OJHO3HAUHBIX YHCEl, apu(MeTHUeCKue
orepalry ¢ OOIKHOBEHHBIMH JIPOOSIMH C OHO3HAYHBIM 3HAMEHATEeJIEM U YHCIIUTENIEM;
NEPEXOIUTh OT OJHOM (POPMBI 3amKMCU YMCeN K APYrod, NMPeACTaBlIATh AECATHUHYIO JpoOb B
BUJIC OOBIKHOBEHHOH M B MPOCTEHIINX CIy4asiX OOBIKHOBEHHYIO B BHJIE JCCSITUYHOM, MPOLIEHTHI
— B BHUJE ApoOH U ApoOb — B BHJIE MPOLEHTOB; 3alKCHIBATh OOJBIINE M Majble YUCIA C
HCIIOJIB30BAHUEM LIETIBIX CTEIIEHEH IECATKH;
BBIMOJIHATh ~ apu(METHUeCKue JCWCTBUS C  pAlMOHAJIbHBIMU  YHCJIAMH, CpPaBHUBATb
paluoHaJIbHBIE U ACHCTBUTENIbHBIE YKCIIA; HAXOAUTh B HECJIOKHBIX CIIydasX 3HAUEHHUs CTEeTeHEeN
C LIEJIBIMU MOKA3aTesIMU M KOPHEH; HAXOQUTh 3HAYEHUS YUCIIOBBIX BBIPAKECHU;
OKPYTJIATh LEJIbIe YUCIIa U IeCATUYHBIC APOOH, HAXOAUTh MPUOIMIKEHUS YUCET C HEJJOCTATKOM U
C M30BITKOM, BBINOJIHATH OLICHKY YMCIIOBBIX BBIPAKCHU;
I0JIb30BaThCS OCHOBHBIMM €IMHUIIAMU JJIMHBI, MAaCChl, BpEMEHU, CKOPOCTH, IUIOMIAU, 00beMa;
BBbIpa)kaTh OoJiee KPYIHBIE IMHULIBI Yepe3 Oosiee MesKue U Ha00opoT;
pemiate TEKCTOBBIE 3aJaud, BKJIOYas 3aJadyd, CBs3aHHbIE C OTHOIIEHUEM U C
MIPONOPLIMOHATBHOCTHIO BEJIMUUH, IPOOSMU U NMPOLIEHTAMU;

Hcnoab30BaTh NPpUOOPETEHHbIE 3HAHUSI M YMEHUS B MPAKTUYECKOH IeATeJIbHOCTH
Y NMOBCEHEBHOM KM3HU JJISA:



pelIeHUs HECIIOKHBIX MPAKTUUECKUX PACUETHBIX 3aJlay, B TOM YHCIIE C UCIOJIb30BAaHUEM MpPU
HEO0OXOIMMOCTH CIIPAaBOYHBIX MaTEpUaJIOB, KAJIbKYJISTOPA, KOMIIBIOTEPA;

YCTHOM NPUKHUJKU M OLEHKU PE3yJIbTaTa BBIUMCIECHHN; MPOBEPKU pEe3yibTaTa BBIUMUCICHMS, C
KCTIOJB30BAHUEM PA3IMYHBIX IPUEMOB;

Auredpa
3HATH/IOHUMATH:

OBJIQ/IETh MOHATUAMHU «BBIPAXKEHHE», «TOXKJIECTBO», «TOKJECTBEHHBIE TPeOOpa30BaHUI»,
«JIONYCTUMBIE U HEJIOMyCTUMbIC 3HAUCHUS»;
CYILIECTBO MOHATUSI AITOPUTMA; IPUMEPHI AITOPUTMOB;
OCHOBHBIE IOHSTHUS, CBSI3aHHbBIE CO CTEIIEHBIO;
MOHATUE OJHOWICHAa, MHOTOWIEeHa, CTaHJAPTHOW 3alKUCHh OJHOWIEHa U MHOIrOYJICHA,
ko3¢ punrenTa;
MMOHUMATh TEPMUHBI «MaTEMATHUECKUN S3bIK» U «MaT€MAaTUUECKasi MOJIEIIb»;
OBIIAJICTh TOHATUSIMH : <«JIWHEWHAs (DYHKIHS», «HE3aBHCHMas W 3aBHCUMAsl MEPEeMEHHBIC»,
«BO3pacTaHue U yObIBaHUE HA 3aJJaHHOM IIPOMEXYTKE», «HAMOOIbIIee U HAUMEHBIIIEEe 3HAUYCHUS
(byHKIIUN»;
3HATh CIIOCOOBI PEIIEHUsI CUCTEMBI ABYX JIMHEWHBIX ypaBHEHUH C IBYMsI IEPEMEHHBIMH
YMmeTn:
OCYUIECTBIISITh B BBIPAKEHUSIX U (QopMyJax YHUCIOBbIE TMOACTAHOBKM M  BBIIOJHATH
COOTBETCTBYIOILIME BBIYUCIICHHUS, OCYIIECTBIATh MOJICTAHOBKY OJHOTO BBIPaXXEHHUS B JPYroe€;
BBIpaXKaTh U3 GOPMYIJI OJIHY MIEPEMEHHYIO Yepe3 OCTATbHBIC;
BBITIOJIHSITh OCHOBHBIC JICHCTBUS CO CTEMEHSMH C HATypaJbHBIMH TIOKa3aTeNISIMH, C
OJTHOYJICHAMH, C MHOTOWICHAMHM; BBIMOJHATH PA3JI0KEHHE MHOTOWIEHOB Ha MHOMXHUTEIH;
BBITIOJTHSATH TOXK/IECTBEHHBIC IPE0OPA30BAHMS PAIlMOHATBLHBIX BBIPAKCHHUIA;
pemaTth JUHEHWHbIE YpaBHEHMsI, CBOJISIIMECS K HUM, CHCTEMbI ABYX JMHEWHBIX ypaBHEHUU H
HECJIO’KHbIE HEeJIMHEHHbBIE CUCTEMBI;
HaXOJUTh 3HaueHUs (QYHKIUH, 33aHHON (popmymoii, Tabnuieil, rpaguKoM 1Mo ee apryMeHTy;
HaXOJIUTh 3HAYCHHUE apTyYMEHTA 10 3HAYCHUIO (DYHKIINH, 3aJaHHON rpad) UKOM HITA TaOIUIICH;
OTpeJeNIATh CBOMCTBA QYHKLUHU MO €€ rpaduKy; MPUMEHSITh TpapuiecKue MpeacTaBIeHUsl Mpu
pelLIeHNN YpaBHEHUH, CUCTEM, HEPABEHCTB;
OIHCHIBATH CBOMCTBA M3YYCHHBIX (DYHKIMIA, CTPOUTH UX TpadUKH;

Hcnoab30BaTh NPUOOPETEHHbIEC 3HAHUS M YMEHUS B MPAKTUYECKOH 1eSITeJIbHOCTH
U MOBCEHEeBHOM KM3HU IS
BBITIOJTHEHUST PAacUYeTOB MO (OopMyJiaM, JUIsi COCTABICHUSI (POPMYJI, BBEIPAKAIOIIUX 3aBUCUMOCTH
MEXJly pEaJbHBIMU BEJIMYMHAMU, Ui HAXOXKICHUS HYXKHONM (QOpMynsl B CIHPaBOYHBIX
MaTepuaax;
MOJCJIMPOBAHUS TMPAKTUUECKUX CUTyalldid M HCCIEIOBAHUM TOCTPOCHHBIX MOJEIEH C
HCTIOJB30BaHKUEM almmapara ajreopsl;
ONMCAaHMS 3aBUCUMOCTENH MexAy (GU3MYECKUMHU BEJIMYMHAMU COOTBETCTBYIOLIMMH (opMyiaMH,
MIPU UCCIIEJOBAHUY HECIIOKHBIX MPAKTUYECKUX CUTYyalHil;
HMHTEPIPETAIINU TPAPUKOB PEeaTHbHBIX 3aBUCUMOCTEH MEX/Ty BEIIMYMHAMMU.

I'eomerpus
3HATH/IOHUMATD:

MOHATUSA «TOUKA», «IIPAMAD», «JIYI», «KKOOPpAUHATA», «TPCYT'OJIbBHUK», «IIPSIMOYTOJIbBHUK. . .;
MpaBWjia TIOCTPOCHUS TEOMETPUYECKHX (UIYp TpH TIOMOIIM JIMHEHKH, YTOJBHHKA,
TPaHCIIOPTHPA, LUPKYILS,

MOHATUS «IMapaJUICIIbHBIE IPIMBIE», «IEPHCHAUKYISIPHBIE IIPSAMBIC»; PACIOIOKEHHE OBYX U
HCECKOJIBKUX ITPAMBIX Ha IIJIOCKOCTH;



MOHATHE PaBHBIX QUTYP;
MOHSTHE YIJa; CMEXKHBIE W BEPTUKAJbHBIE YIJIbL, €IWHUIIA HU3MEPEHHS Yria; aJIropuT™M
IOCTPOEHHUS YTJila 3aJJaHHON I'PAadyCHONU MEPBHI;
COOTHOILIEHUE MEXKIY CTOPOHAMH U YIJIaMU B TPEYTOJIbHUKE;
MPU3HAKN PABEHCTBA TPEYTOJbHUKOB;
ONHMCaHUE MPEIMETOB OKPYIKAIOIIETO MUpa Ha TEOMETPUUYECKOM SI3BIKE;
€IMHUILbI METPUYECKON CUCTEMBI MED;
YmeTn:
MOJIb30BaThCS TEOMETPUUYECKUM A3BIKOM JUIsl OMTMCAHUS TPEMETOB OKPYKAIOIIETO0 MUPA;
pacro3HaBaTh reoMeTpudeckue GUrypsl, pa3audaTh UX B3aUMHOE PACIIONIOKECHHE;
M300paxaTh TEOMETPHUECKUE (UTYPBI; BBIOIHITH YEPTEIKHU 1O YCIOBUIO 3a7a49; OCYIIECTBISATh
npeobpazoBaHus GUTYD;
pemaTth reoMeTpUYecKue 3aJadyd, ONMUpasich Ha HM3y4YeHHBbIE CBOWCTBA (PUTYp M OTHOILICHUI
MEXTy HUMH, MIPUMEHSS JIOTIOJIHUTEIILHBIC MIOCTPOEHUS, anreOpamydecKuit u
TPUTOHOMETPHUUECKUM arrmapar, COOOpaKEHUSI CAMMETPHH;
MPOBOJUTH JI0KA3aTEeJIbHBIE PACCYKICHUS IIPU PEIICHUM 33/1a4, UCTIOJIb3Ysl U3BECTHBIE TEOPEMBI,
oOHapYKHBast BOBMOKHOCTH JUISI UX UCTIOJIb30BaAHUS;

Hcnoub30BaTh NPpUOOpPETEHHbIEC 3HAHUS M YMEHUS B MPAKTUYECKOH 1eITeJIbHOCTH
M MOBCETHEBHOM sKMU3HM IS
OMMCAHMUSI peajbHbIX CUTYallMil Ha SI3bIKE TEOMETPUH;

JIeMEeHThI JOTHKH, KOMOMHATOPUKH,CTATUCTHKH U TEOPHH BEePOSITHOCTEH
3HATH/MIOHUMATD:
MOHATHE CPEIHETO apUPMETHUECKOTO;
BJIAZICTh TCPMUHAMHU «pa3Max» U «kMOoAda», «M€JJHaHa KaK CTATUCTUUYCCKAA XapaKTCPUCTUKA»
YMmern:
HaXOJUTh CpeHee apu(hMEeTHIECKOE;
WCTIONB30BATh MOHATHS « pa3Max» U «MOJia» Ha MPAKTHKE

Hcnoab30BaTh NPpUOOPETEHHbIE 3HAHUSI M YMEHUS B MPAKTUYECKOH IeAITeJIbHOCTH
U TOBCEeJIHEBHOM KUZHUJIS:
BBICTpAaUBAaHUA apI'yMEHTAIUU IIPU JOKA3aTEIbCTBE U B JUAJIOTE;
pacro3HaBaHus JOTMYECKU HEKOPPEKTHBIX PacCy K ICHUI;
3alMCU MAaTEMAaTUYECKUX YTBEPKICHUM, I0Ka3aTeNbCTB;
aHalin3a pCaJibHbIX YUCJIOBBIX JAHHBIX, ITPCACTABICHHBIX B BUAC JUAT'PAMM, I‘pa(i)I/IKOB, Ta6JII/II_I;
peleHns TPaKTUYECKUX 3aJad B TIOBCEIHEBHOM W MPOQECCUOHATHHON IEATEILHOCTH C
WCIIOJIb30BAaHUEM JAECWCTBUI C YWCIaMM, MPOIEHTOB, JUIMH, IUIOMIaJiel, 0ObEMOB, BpeMeHH,
CKOpOCTH;

8 kiacc
Auredpa
3HATL/MIOHUMATH:
CYIIECTBO MOHATHS MAaTEMAaTHYCCKOTO JIOKA3aTelIbCTBA; TPUMEPHI J0KA3aTCIIbCTB;
CYILIECTBO MOHATHSI AITOPUTMA; IPUMEPHI AITOPUTMOB;
KaK WCIONB3YIOTCS MaTeMaTHdeckue (OpPMYJIbI, YpaBHEHUS W HEPABEHCTBA; MPUMEPHI HX
MPUMEHEHUS JIJIS PEIICHUS] MATEMATHICCKUX U TIPAKTHYSCKHX 3a7ad;
KaK MaTeMaTH4YeCKH OIpeJeieHHbIe (YHKIMH MOTYT OIHMCBHIBATh pealbHbIC 3aBHCHMOCTH;
MPUBOUTH MPUMEPHI TAKOTO OMHCAHUS;
KaK MOTPEOHOCTH MPAKTUKYU MPHUBEJIM MAaTEMAaTHYECKYIO HAYKy K HEOOXOIMMOCTH PACIINPCHHUS
ITOHSTHS YHCJIa;
BEPOSITHOCTHBIN XapaKTep MHOTMX 3aKOHOMEPHOCTEH U BHIBOJIOB;
KakuM o00pa3oM TEeOMETpUs BO3HHKJIA W3 TPAKTHYECKUX 3aJa4 3eMIIEMEpHUS; IMPUMEPHI
TCOMETPHYCCKUX OOBEKTOB U YTBEPIKJICHHUH O HUX, BAXKHBIX JUIS IPAKTUKH;



CMBICJI ~ HJealM3aluy, [O3BOJMIOIIEH pemars 3aJa4d  PEeajJbHOM  JIEWCTBUTEIIBHOCTH
MaTeMaTH4YE€CKMMH METOAaMH, IPUMEPHI OIIMOOK, BOZHUKAIOLIMX PU HIeaIN3aluy;
Ymers:
COCTaBNIATh OYKBEHHBIC BBIPOKECHHS W (OPMYJBl IO YCIOBHSM 3a/a4; OCYIIECTBISATH B
BBIPQXEHUAX M (opMynax dYHCIOBbIE IMOJCTAHOBKM U BBINOJHATE COOTBETCTBYIOIIUE
BBIUHMCJICHUS], OCYILECTBIATh MOJCTAHOBKY OJHOT'O BBIPAXXEHUS B JPYroe; BeIpakaTh U3 Gopmyi
OJIHY IIEPEMEHHYIO Y€PE3 OCTAJILHBIE;
BBIIIOJIHSTh OCHOBHBIE JICMCTBUS CO CTENEHSAMHU C LEJIbIMU ITOKA3aTEJSIMU, C MHOTOYJIEHAMHU U C
anredopanyecKuMu IpoOsMH; BBIIOJHATh Ppa3l0KEHHME MHOTOWIEHOB HAa MHOXHUTEIH;
BBITIOJIHATH TOXKJECTBEHHBIE IPE0Opa30BaHuUs PALlMOHANBHBIX BBIPAYKEHHIA;
MIPUMEHATh CBOMCTBA KBaJpPAaTHBIX KOpPHEH JUIsl BBIYMCIICHMS] 3HAYEHUH M IpeoOpa3oBaHMi
YHCJIOBBIX BBIPAXKCHUH, COAEPKAIINX KBaJPaTHbIE KOPHH;
pelaTs JUHENHBIE, KBaJpaTHbIE YPAaBHEHUS U PAalMOHAJIBHBIE YPABHEHUS, CBOJAILMECS K HUM,
[IPOCTEMIINE UPPALIMOHAIBHBIE YPABHEHNU S, CUCTEMBI IBYX JINHEMHBIX YPaBHEHUH;
pemaTh JIMHENHbIE U KBaJJPATHBIE HEPABEHCTBA C OJHOU MEPEMEHHOM;
pelmaTh TEKCTOBBIE 3aJaud alIreOpandyeckuM METOJOM, HWHTEPHPETHPOBATh MOJYUYCHHBIH
pe3yJbTat, MPOBOIUTH OTOOP pelIeHni, HCXO0s U3 (HOPMYTUPOBKH 33724,
n300paxaTh Yynciaa TOYKaMU Ha KOOPIUHATHON MPSIMOM;
OINIpENENIATh KOOPAMHATHI TOYKH IUIOCKOCTH, CTPOUTh TOYKHM C 3aJaHHBIMH KOOPIMHATaMH;
n300pakaTh MHOKECTBO PELLICHUH JTMHEHHOTO HEpaBEHCTRA,;
HAXOJWUTh 3HAUCHUs (DYHKIUH, 3aaHHOU (opMyJoH, Tabnuiel, rpag KoM 1Mo €€ apryMeHTy;
HaXOAWUTh 3HAUEHUE apryMEHTa 110 3Ha4Y€HUIO (PYHKIMY, 3aJaHHO! rpad) KoM Ui Tabaueil;
OIpeNiessATh CBOMCTBA (QYHKIMU IO €€ TpaduKy; NPUMEHATh rpaduyecKue MpeiCcTaBIeHHs pU
pEeLICHUN YPABHEHUH, CUCTEM, HEPABEHCTB;
OINMCHIBATh CBOMCTBA N3YUYEHHBIX (DYHKIMHA, CTPOUTH UX TpaduKy;

Hcnoab3oBath NpHOOpeTeHHbIC 3HAHUA M YMEHHS B NPAKTHYECKOH 1esATeIbHOCTH
U NIOBCEAHEBHOM KU3HU 1JIS:
BBIMIOJIHEHUSI PAacyeToB MO (opmysaaMm, COCTaBiICHHUS (OPMYJI, BbIPAXKAIOUUX 3aBUCUMOCTU
MEX/ly peaJlbHbIMU BEJIMYMHAMU; HAX0XIEHHS HY>KHOH ()OpMyJIbl B CIIPaBOYHBIX MaTepuanax;
MOJCIIMPOBAaHUS IPAKTUYECKUX CHUTyallUd W UCCIECIAOBAHUSA IIOCTPOCHHBIX MOJEIEH C
HCIOJIb30BAHUEM almapara anreOpsr;
OINMCAHUs 3aBUCUMOCTEH MEXy (PU3NYECKMMHU BEJIMYMHAMHU, COOTBETCTBYIOIUMH (HOpMyIaMu
IIPU UCCIICOBAHUY HECIIOKHBIX ITPAKTUYECKUX CUTYALUM;
MHTEpHpEeTay rpa)uKOB peasibHbIX 3aBUCUMOCTEN MEXIy BETMUHHAMHU.

I'eomerpus
YMertn:

ITOJIB30BATHCH A3BIKOM I'€COMCTPHHU JIA ONIMCAaHUA IMTPEAMCTOB OKPYKAOIICTO MHPA;
pacro3HaBaTh FeOMETPHUYCCKUE (DUTYPBI, pa3inyaTh HX B3AaHMHOE PACIIOIOKEHUE;

n300pakaTh T€OMETPUIECKHE (PUTYPBI; BHIMOIHATH YEPTEKH 110 YCIOBHUIO 33/1a4; OCYIIECTBISTh
npeobpazoBanus GUryp;

BBIYUCIISITh 3HAYCHHS FCOMETPHYCCKHUX BEIWYUH (IJIMH, YIIIOB, IUIOINAJCH), B TOM YHCIE: IS
yrnoB ot 0° mo 90° ompenenarh 3HaueHHS TPUTOHOMETPUYECKUX (YHKLIMHA MO 3aJaHHBIM
3HAYEHHUSM YTJIOB; HAXOAUTh 3HAYCHHUS] TPUTOHOMETPUYECKUX (PYHKIMH M0 3HAYCHUIO OJHOH M3
HUX, HaXOJHWTh CTOPOHBI, VYIVIBI W IUIONAAM TPEYTrOJbHUKOB, IUIOMIAJEH OCHOBHBIX
reOMETPHYECKUX GUTYDP U PUTYDP, COCTABICHHBIX U3 HHX;

pelaTh reoMeTpUYecKue 3a7adyd, ONHUpasch HAa M3YyYCHHbIE CBOICTBa ()UTYp M OTHOIICHUI
MCKIY HHMU, IMPUMCHSIA JOIIOJIHUTCIIbHBIC MMOCTPOCHMUA, aJ'Il"e6paI/ILICCKI/H71 n
TPUTOHOMETPUYCCKUIA armnapar, uaeu CAMMETPUH;

MIPOBOUTH JOKA3aTEeIbHbBIC PACCYKICHUS MTPU PELICHUH 3a]1a4, UCTIONb3Ysl M3BECTHBIC TEOPEMBI,
OGHap}I)KI/IBaSI BO3MOXHOCTHU IJIA UX HUCIIOJIb30BaHHA.



Hcnoab3oBath NpruodpeTeHHbIEe 3HAHUA M YMEHHS B NMPAKTHYECKOH /1esiTeTbHOCTH
U NMOBCEJHEBHOM KM3HU JJISA:
OIMCAHHUs peabHbIX CUTYallMi Ha SA3bIKE TCOMETPHUH;
pacyeToB, BKIIOYAIOLIHMX MPOCTEHIINE TPUTOHOMETPUIECKUE (POpPMYIIBI;
peleHus FeOMETPUUECKHUX 3a/1a4 C UCIIOJIB30BAHUEM TPUTOHOMETPHH;
pEelIeHHs] TPAKTHYECKMX 3a/ad, CBA3aHHBIX C HAXOXJCHHEM TIE€OMETPUYECKUX BEIMYUH
(MCTIONB3YSI TPH HEOOXOAMMOCTHU CIPABOYHUKHU M TEXHUUECKHUE CPEJICTBA);
ITIOCTPOCHHI r€OMETPUIECKNUMH HHCTPYMEHTAMU (JINHEMKA, YTOJIbHUK, UPKYJIb, TPAHCIIOPTHD).

9 kaace

Apudmetuka
3HATBH/IOHMMATB:
Cy1iecTBo MOHATHS MAaTEMAaTUYECKOIO JOKA3aTENIbCTBA; IPUMEPHI 10Ka3aTENbCTB;
Cy1iecTBO MOHATHUS AJIrOpUTMa; IPUMEPHI aJTOPUTMOB;
Kak wucnonb3yrorcst mMatemarudeckue (hOpMylibl, ypaBHEHHs U HEPAaBEHCTBA; INPUMEPhl HUX
IIPUMEHEHUS IS PELUEHNUS] MAaTEMAaTHUECKUX U IIPAKTHUECKUX 3a7ad;
Kak maremaTnyecku ormnpejaeieHHbIe (YHKIIMM MOTYT OIKCHIBATH peajbHbIE 3aBUCHUMOCTH;
MIPUBOJUTH PUMEPHI TAKOTO OMHCAHUS;
Kak notpeOGHOCTH MPaKTUKU NMPUBEIN MaTEeMaTHYECKYI0 HAyKy K HEOOXOIUMOCTH PACIIMPEHUS
MIOHATHSL YUCIIA;
BepoATHOCTHBIM  XapakTep MHOTHX 3aKOHOMEPHOCTEM OKpPYXAOWIEro MHUpPA; IPUMEPHI
CTATUCTUYECKHUX 3aKOHOMEPHOCTEN U BBIBOJOB;
Kakum o0pa3oM reomerpus BO3HMKJIA M3 MPAKTHUECKUX 3ajad 3eMIIEMEPUS; MPUMEPHI
reOMETPUUECKUX OOBEKTOB U YTBEPIKACHUM O HUX, BAXKHBIX JUIS IPAKTUKH;
CMmbIcT  mieanus3anuy, IO3BOJLSIIOIICH pemaTts  3aJadyd  PEaJbHOM  JIEMCTBUTEIBHOCTU
MaTeMaTUYE€CKMMU METOaMH, IPUMEPHI OIIMOOK, BOZHUKAIOLIMX MPU HIeaIN3alUH.
Ymers:
BoinonHATe yCTHO apudMeTHdecKue ASHCTBUS: CIIOKEHHE U BBIYMTAHHME JBY3HAYHBIX YHCEN U
JECSATUYHBIX JpoOel ¢ IByMs 3HaKaMH, YMHOXKEHHE OJHO3HAUHBIX YHCEl, apupMeTHUecKue
orepanyy ¢ OOBIKHOBEHHBIMU APOOSMH C OJTHO3HAYHBIM 3HAMEHATENIEM U YHACIIHTEIIEM;
[lepexoauts OT O1HOI (QOpPMBI 3alKCHU YHMCEN K APYTroH, MpeACTaBlIATh IECATUYHYIO JIpoOb B
BUJIE€ OOBIKHOBEHHOM U B NMPOCTEHIIMX CIy4asiX OOBIKHOBEHHYIO B BHJIE JECSITUYHOM, MPOLIEHTHI
- B BUJe ApoOM U JpoOb - B BHUJE MPOLEHTOB; 3alHUCHIBATH OOJBIIME W Majble YHCIA C
HCII0JIb30BAHUEM LIETIBIX CTENEHEH IeCATKH;
Bemonuate  apupmeTHueckue  IEHCTBUS ¢ PALMOHAJIBHBIMM  YHMCJIAMH, CpPaBHUBATb
palMOHAJIbHBIE U ACHCTBUTEIIBHBIE YKMCIIA; HAXOAUTh B HECJIOKHBIX CIIy4asX 3HAUEHUs CTENEHEN
C LIEJIBIMU MOKa3aTeIsIMU U KOPHEW; HAaXOUTh 3HaU€HUs YUCIIOBBIX BbIPAaYKEHUN;
OKpyriasTh LEeble YhClia U JeCSITUYHbIE ApOoOU, HAXOAUTh MPHUOIIKEHUS YHCeN ¢ HEIOCTATKOM
U U30BITKOM, BBINOJIHATH OLEHKY YUCIIOBBIX BBIpaXKEHMIA;
[Tonb30BaThCS OCHOBHBIMU €MHHUIIAMU JUIMHBI, MaCChl, BPEMEHHU, CKOPOCTH, IIJIOLAaAH, 00beMa;
BBIpaXXKaTh O0Jiee KpyIHBIC €IMHUIIBI Yepe3 0oJiee MEJIKHEe 1 Ha00O0pOoT;
Pemate TekcTOBBIE 3ajauM, BKJIOYas 3aJadyd, CBS3aHHBIE C OTHOLIEHWEM U C
MPONOPIMOHAIBHOCTBIO BEJIMYMH, APOOSIMU U MPOLIEHTAMH.

Hcnoab3oBath NpruodpeTeHHbIe 3HAHUS U YMEHHUS B IPAKTHYECKOH esITeJIbHOCTH
U NMOBCETHEBHOM KM3HU JJISA:
PemieHns HECIOKHBIX MPAaKTMYECKUX PACUYETHBIX 3a7ad, B TOM YHCJIE C HUCIIOIb30BAHMEM IIPU
HE00XOMMOCTH CTIPABOYHBIX MAaTEPUAJIOB, KAIBKYJIATOPA, KOMIIBIOTEPA;
YCTHOW NPUKHUIKK U OLUEHKU pe3yJbTaTa BBIYMCIICHUM; NMPOBEPKH pE3yJibTaTa BBIYUCICHHUS C
HCIIOJIB30BAHUEM Pa3IMYHBIX IPHUEMOB;
WuTepnpeTaniy pe3yapTaToOB PELICHUS 3a4a4 C yUETOM OTPaHUYEHUH, CBS3aHHBIX C PeaJbHbIMU
CBOMCTBaMH pacCMaTPUBAEMBIX ITPOLIECCOB U SIBIICHUM.



Aare0pa
Ymers:
CoctaBisiTe OyKBEHHBIE BBIPRKEHHS U (OPMYIJIBI MO YCIOBHSM 3af[ad; OCYILIECTBIATH B
BBIPQXEHUAX M (opMynax dYHCIOBbIE IMOJCTAHOBKM U BBINOJHATE COOTBETCTBYIOIIUE
BBIUHMCJICHUS], OCYILECTBIATh MOJCTAHOBKY OJHOT'O BBIPAXXEHUS B JPYroe; BeIpakaTh U3 Gopmyi
OJIHY IIEPEMEHHYIO Y€PE3 OCTAJILHBIE;
BbINOIHATE OCHOBHBIE JEMCTBUS CO CTEIEHIMH C LEIBIMHA IOKA3aTEeJISIMU, C MHOTOWIEHAMH U C
anreOpandecKuMu ApoOsSMH; BBIIOIHSTE Pa3/I0KEHUE MHOIOWIEHOB HA MHOKUTEIIH; BBIIIOJIHATD
TOX/IE€CTBEHHBIE MPE0OPa30BaHUS pAlMOHAIBHBIX BHIPKECHUI;
[IpuMeHsTH CBOICTBa apH(PMETUUECKUX KBAJPATHBIX KOPHEHW Ui BBIYUCIICHUS 3HAYCHUH H
peoOpa30BaHU YHUCIIOBBIX BBIPAYKEHUH, COAEP)KAIMX KBAJPAaTHbIE KOPHU;
PewaTe nuHelHbIE, KBaApaTHBIE YPaBHEHMsI U PAllMOHAJIBHBIE YPAaBHEHUS, CBOIAILIMECS K HUM,
CHUCTEMBI JIBYX JIMHEHHBIX YPABHEHUN U HECJIOKHBIC HEJIMHEWHBIE CUCTEMBI;
Pemate nuHelHBIE M KBaJApaTHBIE HEPABEHCTBA C OJJHOM MEPEMEHHON M NX CUCTEMBI;
Pemate TekcToBbIE 3ajauM  anreOpandeckMM MeETOIOM, HHTEPIPETUPOBATh MOJTYYECHHBIH
pe3yabTaT, MPOBOAUTH OTOOP PELICHUH, HCXO01s U3 (POPMYIHPOBKH 3a1a4H;
N300paxaTh ynuciaa TOUKaMd Ha KOOPAUHATHOM IPSIMOM;
OmnpenensaTs KOOpAMHATBI TOYKHM IUIOCKOCTH, CTPOUTH TOYKH C 3aJaHHBIMH KOOPAMHATAMH;
n300pakaTh MHOKECTBO PELLICHUH JTMHEHHOTO HEpaBEHCTRA,;
PacrioznaBath apupMeTMueckMe M TE€OMETPUUECKHE MPOTrpeccud; pemarbh 3aJadyd ¢
IpUMEHEeHUEM (pOpMyJIbl OOIEro YjIeHa U CyMMbl HECKOJIBKUX NEPBBIX YJIECHOB;
Haxonuth 3HaueHus GyHKLIMH, 3aJaHHON (opMysoH, Tabiuuel, rpagukom, Mo ee apryMeHry;
HAXOJWUTh 3HAUCHUE apryMEHTa 110 3Ha4YeHUI0 (PYHKIINH, 3aJaHHON rpa) KoM UITH TabIuIei;
OnpenensTe cBOMCTBa PYHKIUU MO ee rpaduKy; IPUMEHITh rpaduuecKrue MpeacTaBIeHUs PU
pELICHUH YPaBHEHUMN, CUCTEM, HEPABEHCTB;
OnuceIBaTh CBOWMCTBA M3YYECHHBIX (DYHKIUI, CTPOUTH UX Ipa(UKH;

Hcnonb3oBaTh NpHoOpeTeHHbIC 3HAHUS M YMEHHUS B IPAKTHYECKOM €A TeJbHOCTH
Y NMOBCEHCBHOM KM3HU JISA:
BrimonHeHnus pacderoB mo Qopmynam, cocTaBieHHs (OpMYJl, BbIPAXAIOUMX 3aBUCUMOCTH
MEX/Iy peaIbHbIMU BEJIMYMHAME; HAX0XK/ICHHS HY>KHOHM ()OpMYJIBI B CIIPAaBOYHBIX MaTepHaax;
MopaenupoBaHHusi MNPAKTHYECKHX CUTyalluid M MCCIEJOBAaHHUS TMOCTPOCHHBIX MOJENEH C
HCIIOJIb30BaHUEM ammapara anreOpsl;
Onucanus 3aBUCUMOCTEH MeXay (U3MUYECKUMHU BEIIMYMHAMU COOTBETCTBYIOIIMMH (OpMyJIamMH
IIPU UCCIIEJOBAHUM HECIIOKHBIX MPAKTUYECKUX CUTYyalHil;
WuTepnperanyy rpauKkoB peanbHbIX 3aBUCUMOCTEN MEK/y BEIMYHMHAMHU.

JIeMEeHThI JJOTHKH, KOMOMHATOPHKH, CTATUCTHKH M TEOPHH BEPOSITHOCTEH
YMmerth:
[IpoBOAUTE HECIOKHBIE T0KA3ATENBCTBA, I1OJYyYaTh MPOCTEUILNE CIEACTBUS U3 U3BECTHBIX WU
paHee TIONYYEHHBIX YTBEPKACHUM, OLIEHWBATH JIOTMYECKYI0 NPABUJIBHOCTh PaCCYXICHUMH,
HCTOJIb30BaTh MPUMEPHI I WILTIOCTPALUA U KOHTPIPUMEPHI JI ONIPOBEPKEHUS YTBEPKICHHI;
W3pnexkate wuH(pOpMaNMio, NPEACTAaBICHHYI0 B Taliuiax, Ha [auarpamMmax, rpadukax;
COCTABIISATh TAOJHIIBI, CTPOUTH AUATPAMMBI U Tpa UK,
Pemate koMOMHATOpHBIE 3a7a4H TTyTEM CHCTEMATHYECKOTO TIepedopa BOZMOKHBIX BapHAHTOB, a
TaKX€ C UCTO0JIb30BAHUEM MPaBHJIa YMHOKEHUS,
Beluncnate cpeHue 3Ha4YCHUs PE3yJIbTaTOB U3MEPEHMUI;
HaxomuTh 9acToTy COOBITHS, HCTIOIB3YsI COOCTBEHHBIC HAOIOICHUS U TOTOBBIC CTATUCTHYCCKUE
JIaHHBIC,
HaxoauTh BEepOsITHOCTH CITy4alHBIX COOBITHI B TPOCTEHIIINX CIIyYasiX;

Hcnonb3oBaTh NpuodpeTeHHbIE 3HAHUS M YMEHHS B IPAKTHYECKOM eI TeJJbHOCTH
M MOBCEJTHEBHOM JKMU3HM JJIsI:




BricTpanBaHus apryMeHTAIMH MPH JI0KA3aTeILCTBE (B (hOpME MOHOJIOTA U INAJIOra);
Pacrio3HaBaHus TOTMYECKH HEKOPPEKTHBIX PACCYKACHUIM;

3anucu MaTeMaTUYECKUX YTBEPKACHUM, T0Ka3aTEeIbCTB;

Anannza PCaIbHBIX YUCJIOBBIX JaHHBIX, IPCACTABJICHHBLIX B BUAC JUAarpamMm, Fpaq)I/IKOB, Ta6J'II/II_[;
Pemenuss mpakTHueckux 3ajad B TOBCEIHEBHOW M MPO(ECcCHOHATBHON JAESITEIBHOCTH C
WCIIOJIb30BAaHUEM JAEWCTBUI C YWCIaMM, MPOIEHTOB, JUIMH, IUIOHIaJel, 0ObEMOB, BpeMEHH,
CKOpOCTH;

Pemenuss ydeOHBIX M TMPAaKTUUECKUX 3ajay, TPEOYIOIMX CHCTEMAaTHYECKOro Tmepedopa
BapUaHTOB;

CpaBHeHHUs IIAHCOB HACTYIUICHHS CIy4YallHBIX COOBITHUN, OLEHKH BEPOSTHOCTH CIy4YalHOTO
COOBITHSI B IPAKTUYECKUX CUTYALHSIX, COTIOCTABIICHHSI MOJIEJIH C PEaIbHOM CUTYyaIlHei;
[ToHrnMaHKUs MOAEIH C PEAIbHON CUTYaIUEi;

[loHuMaHMs CTATUCTUYECKUX YTBEPKICHUM.



2. Copaep:xkanue y4eOHOIro nmpejamMera
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HarypanbHble 4HC/Ia M HIKAJIbI

OOo3HaueHue HaTypanbHbIX uucen. OTpe3ok, muHaA OTpeska. TpeyroiabHHK. I[II0CKOCTB,
npsimas, Jryd. [lIkaner u koopauHaTel. MeHbIe uiu OOJIbIIE.

CnosxkeHne H BbIMUTAHHE HATYPAJIbHBIX YHCEJ

CrnoxeHHe HATypaJbHBIX YMCEJ M €ro cBOMCTBa. BrluMTaHue. PeleHue TEKCTOBBIX 3ajad.
UucnoBble U OyKBEHHbIE BbIpa)KEHHs. DyKBEHHas 3allUCh CBOMCTB CIIOKEHHS U BBIYUTAHMS.
YpaBHeHue.

YMHOXKeHHe U ieIeHHe HATYPAJIBHBIX YHCeJ

YMHOXKEHHE HAaTypaJIbHBIX YUCENl U €T0 CBOMCTBA. [leneHue. JleneHue ¢ OCTaTKOM. YIPOIICHUE
BbIpaxkeHui. [lopsaok BeinonHenus aerictBuil. Crenens uncia. KBaapat u ky0 uncna.
ILiomxaau v 00bEeMBI

®opmyisl. [Inomans. @opmyna mromany npsAMOYroJbHUKA. EAMHUIEI U3MEpEHUs IIIOMAEH.
[IpssmoyronpHbI mapamienenunes. O0bemMbl. O0beM MPSIMOYTOIBLHOTO MapajuIeICUIea.
OObIKHOBEHHbBIE IPOOH

OxpyxHocTh U Kpyr. Jomu. OObikHOBeHHbIe ApoOH. CpaBHeHue apoOeil. I[lpaBunbHblE U
HenpaBuibHBIE ApoOH. CIOKEeHHWe W BbIUMTaHHE Ipo0Oed ¢ OJUHAKOBHIMH 3HAMEHATEISIMH
Jenenune u qpobu. Cmemanuple uncia. CrokeHUe ¥ BBIUUTAHUE CMEIIAHHbBIX YHACET.
HecaTuunbie 1poou. CiioxxkeHNe U BBIYUTAHHE JeCATHYHBIX APo0ei

Jlecatuunas 3anuch IpoOHbIX yncen. CpaBHEHHE JECITUYHBIX qpobeil. CIoKeHrne U BEIYUTaHUE
necsaTHUHbIX ApoOei. [Ipubnuxénnnle 3HaueHus yuces. OKpyriieHUe Ynuce.

YMHO:KeHHe U AeJIeHHe NeCATHYHbIX Apodeii

YMHOKEHHE NECSITUYHBIX ApoOeil Ha HaTypajibHble uucia. JleleHue OecATHYHBIX ApoOeil Ha
HaTypajbHblE YHCIIA. YMHOXXEHUE NECATHYHBIX IpobOeil. [leneHne Ha NECATUYHYIO JIPOOb.
Cpennee apudpmeTuyeckoe.

HNHcTpyMEHTBI 1/ BBIYUCICHHH U U3MEPEeHUMH

Mukpokanskynsatop. llponentsl.  Yrosm. Ilpsamol u  pa3BepHyTbId yroia. YepTExHbIN
TpeyrojibHuK. M3mepenue yrios. Tpancnoptup. Kpyroseie quarpammel.
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Heaumoctb unced. Jlenurenu u kpatusle. [IpusHaku neaumoctu Ha 2, 3, 5, 9, 10. IIpocTteie u
COCTaBHBIE 4yHclia. PasnokeHue unciia Ha IpocThie MHOKUTENH. HanOonpimii o0Imuii 1eMTeb.
Haumensiee oOree kpaTHoe.

CnoxxkeHue U BbIYMTAHHE 4HCeJ ¢ Pa3HbIMHU 3HameHaTeJsiMiH. OCHOBHOE CBOWMCTBO JIpoOwu.
Coxpamenne npobeii. IlpuBenenue npoGeit k obmemy 3HameHatentro. CpaBHEHHE IPOOEid.
Crno>xeHue U BRIUMTAHUE YMCEN C pa3HBIMHU 3HAMEHATEIISIMH.

YMmHokeHHe U JesleHHe 00LIKHOBEHHBIX JApodeil. YMHOKeHHE npoOei. BzanmHO oOpaTHBIC
yucna. Jlenenue npoOeit. HaxoxeHne yacT yucia U 9yucia Mo ero 4acTu.

OtHomenue u mnpomnopuuu. OtHomeHus. [Ipornopunnu. OCHOBHOE CBOMCTBO IPOINOPLIMH.
[Ipsimass u obOpaTHas NOponopUUOHAIbHASL 3aBUCUMOCTh. Macmral, J[nMHa OKpYyKHOCTH.
[Tnomans kpyra. [lap

[onoxutenbHble W OTpULATENbHbIE 4YHCJA. [[o70XUTENbHBIE M OTpPULATENBHBIE YHCIIA.
[IpotuBononoxHeie uyuciaa. Moaynp uucna. llensie uucna. M3o00pakeHue yucesnl TOYKAMHU
KoopauHaTHOM nipsiMoii. Koopaunatel Touku. CpaBHeHUE yucell. I3MeHeHne BeJTUYrH.
CioxeHne ¥ BbIYUTAHHE TOJIOKUTEJIbHBIX M OTPHLATENBHBIX 4Hcesd. CloxeHue
MOJIOKUTENIBHBIX W OTPHUIATEIBHBIX YUCEN; BBIUUTAHHE TOJOKUTEIBHBIX U OTPUIATEIIbHBIX
yucen. CBoicTBa apu(PpMeTUUECKUX IEHCTBUM.

YMHOKeHHe M JIeJIeHHE TOJIOKHUTEJbHbIX W OTPHUATEJbHBIX 4HCeJ. Y MHOKEHHUE
MOJIOKUTENIBHBIX U OTPUIIATENIbHBIX yucell. CBoMcTBAa yMHOXKEHUA. JeleHre MONI0KUTEIbHbBIX 1



OTpHIIATEeNLHBIX YHWCeN. PanuoHanpHbie 4ywcna. JlecsaTmuHOEe TpUOIIMIKEHHE OOBIKHOBEHHOM
npo6wu. [leprogndeckas apoos. CBoICTBA ACHCTBUIN C PAIMOHAIBHBIMHA YHUCTIAMH.

Pemenue ypaBHenmii. Packpeitue ckobok. Koaddumment. [IpuBenenne nogoOHbIX claraeMbix.
VpaBuenue. KopeHnb ypaBHeHMs. PelieHre NUHEWHBIX ypaBHEHHH. HaxoXJIeHUE HEHW3BECTHBIX
KOMITOHEHTOB apHU(pMETHUECKUX ACHCTBUH.

Koopaunatel Ha miaockocTH. [locTpoeHrne mepneHIuKyIsipa K MNpSIMOM M TapajuieIbHBIX
NpsIMBIX C TMOMOUIbIO YrOJbHUKA W JuHEHKU. [IpsMoyronbHas cuctemMa KOOpAMHAT Ha
MJIOCKOCTH, abcuucca u opanHaTa Touku. [Ipumepsr rpagukoB, quarpaMm.

IToBTOpenue. Pemenne 3aaay. [lopropenue, 06001eHHe 1 CUCTEMATH3AIUS 3HAHUH, YMEHHUH 1
HaBBIKOB 32 KypC MaTeMaTuKu 6 Kiacca.

7 kaacc (204 1)
Apudmeruka

HarypanbHbie uncia. CTeneHb ¢ HaTypaJbHBIM IT0KA3aTeNIEM.
Paunonanbhbie ynuciaa. CTeneHb C 1EIbIM [T0Ka3aTeNIEM.

Auredpa
Adre0panyeckue BbIpaxeHHs. DyKBEeHHbIE BBIDAKEHHs (BBIPAXKEHHS C IIEPEMEHHBIMN).
UucnoBoe 3HaueHHWE OYKBEHHOTO BblpakeHHs. JlomycTHMble 3HAUY€HUs MEPEMEHHBIX,
BXOJSIIMX B anredpanveckue BolpaxkeHus. [lopcTaHoBKa BhIpaK€HUII BMECTO MEPEMEHHBIX.
PaBenctBO  OykBeHHBIX  BblpakeHMH.  ToXJIecTBO,  JOKa3aTe€IbCTBO  TOXKJECTB.
IIpeoOpazoBaHus BBIpa)KEHUH.
MHorounensl. CliokeHHe, BBIYMUTAHUE, YMHOKEHHE MHOTOWIeHOB. POPMYJIbl COKPAILIEHHOTO
YMHOXXEHHUS: KBaJIpaT CyMMbl M KBaJpaT pa3HOCTH, KyO cyMMmbl U KyO pa3Hoctu. dopmyia
Pa3HOCTH KBaJpaToB, (opMyJia CyMMBbl KyOOB U Pa3HOCTH KyOoB. PaznoxkeHue MHOroujaeHa
Ha MHOXUTEIU. MHorouneHsl ¢ ogHoW mnepeMeHHoW. CteneHb MHorowieHa. KopeHb
MHoOTouIeHa. Anrebpandeckas qpoos. CokpaiieHue apooei.
YpaBHeHHs1 W HEPaBEHCTBA. YPaBHEHHE C OAHOM mnepeMeHHOW. KopeHb ypaBHeHus.
JIluneitHOe ypaBHEHUE. YpaBHEHHUE C JIByMsS IIEPEMEHHBIMH; PELICHUE YPAaBHEHHUS C JByMS
nepemeHHbIMU. CucTeMa ypaBHEHMi; peuieHue cucTembl. CucrteMa JBYyX JIMHEHHBIX
YpaBHEHUH ¢ IBYMS IEPEMEHHBIMU; pEIIEHUE [TOJICTAHOBKOHN U aIre0panyecKuM CIOKEHUEM.
Ilepexonq or cinoBecHOW (OPMYJTHUPOBKM COOTHOLICHHM  MEXJy  BEJIMYMHAMH K
anreOpanydeckoil. Pernrenne TeKCTOBBIX 3a/1a4 anreOpandecKuM CriocoOoM.
YuciioBbIe MOCIeA0BATEIbHOCTH. CII0KHBIE IPOLICHTBHI.
Yucaosbie GpyHKIMU. OyHKIUH, OMUCHIBAIONIME IPAMYIO U OOPaTHYIO MPOMOPLIUOHATIBHYIO
3aBUCUMOCTH, WX rpaduku. JluHedHass GyHKIUSA, ee TpaduK, T€OMETPUUECKHHA CMBICI
ko3¢ punrenTos, napabdona.
I'padux ¢ynkuuu, Bo3pacTaHue U YyObIBaHHE (YHKIMM, HAWOOJbIIEe W HaWMEHbIIEe
3HayeHus QyHkimu. Mcnonp3oBanue rpadukoB (YHKIMA A1 PELICHUS YPaBHEHHUH U
CHUCTEM.
Koopaunatel. HM300pakeHre 4Yucen TOYKAMH KOOPJIWHATHOW TIpsAMOM. YUwWcIoBbIe
MIPOMEXYTKU: HHTEpBaJ, OTPe30K, Jyd. DopMmysna pacCTOSHUS MEXKIYy TOUYKAMHU
KOOpAMHATHON TpsmMoii. KoopanHaTel TOUKH.YpaBHEHHE MPSMOHM, YIIOBOH KO3 QPHUIIUEHT
IIPSIMOH, YCIIOBHE MAPALIEIbHOCTH IPSIMBIX.

DJIeMeHTBI JJOTHKH, KOMOMHATO PUKH,

CTATHCTUKHU U TEOPUH BEPOSATHOCTEH
JokazareabcTBo.  OnpenencHus, J0Ka3aTeabCTBA, AKCUOMBI M TEOPEMBI; CIIEICTBUS.
HeoGxonumble u poctatounsie ycnoBus. Kontprpumep. /[lokazaTeabcTBO OT MPOTUBHOTO.
[Ipsimast u oOpaTtHast Teopembl. [loHsiTHE 00 aKCHMOMAaTUKE M aKCMOMAaTHYECKOM IOCTPOCHUU



reomeTpud. [Iateiii noctynat OBkauaa u ero ucropus.(CoaepxaHue pasjesna BBOAUTCS IO
Mepe U3y4YEeHUs APYTUX BOIPOCOB.)

Cratuctuueckue gaHHsble. [IpencraBieHue JaHHBIX B BUAE TaOiull, AUAarpaMM, rpadukos.
Cpennue pe3ynbTaToB U3MepeHuil. [loHsATHE 0 CTATUCTHYECKOM BBIBOJIE HA OCHOBE BBIOOPKH.
[lonsiTve 1 mpUMepskI ciTydyallHbIX COOBITUH.

I'eomeTpus

HayanbHble NMOHATHS U TeOpeMbl reoMeTpuM. BO3HMKHOBEHHE TE€OMETPUU U3 NPAKTHKH.
I'eomerpuueckue ¢urypsl. PaBeHcTBO B reomerpun. Touka, mpsMasi U MiIocKocTh. [loHsTHE O
reoMeTpuuecKkoM mecte Touek. Pacctosnue. Otpesok, syd. Jlomanas. Yron. Ilpsimoit yro.
OcTtpsle u Tynbie yriibl. BepTukanbHbie U cMeXHBIC YIIbl. buccekTpuca yria u ee CBOMCTBA.
[TapannensHble M mnepecekaromuyecs mnpsaMble. llepneHIuKyIIpHOCT NpSAMBIX. Teopemsl O
napajuiebHOCTH  HOpsiMbIX.  CBOMCTBO  CEpPeAMHHOTO  MEPIEHJUKYJsApa K  OTPE3KY.
[lepnieHIMKYJIAp M HAKIIOHHAS K NPSMOM.

TpeyroabHuk. IIpsMoyronabHble, OCTPOYTOJBHBIE, U TYHOYI'OJIbHBIE TPEYroJbHHUKU. BbIcoTa,
MeauaHa, OuccekTpuca. PaBHOOeIpeHHbIE W PAaBHOCTOPOHHHME TPEYTONbHHUKH; CBOWCTBA H
MPU3HAKYA PABHOOEIPEHHOTO TPEYTOJIbHUKA.

[Ipu3Haku paBeHCTBa TpeyroiabHUKOB. HepaBeHCTBO TpeyroiapHuka. CyMma  yIjioB
TpeyroibHUKa. BHemmHue yriael TpeyrojdpHuka. lIpu3sHakum paBeHCTBa MNPSAMOYTOJIbHBIX
TPEYTOJIbHUKOB.

HN3mepenne reomeTpuyecKuX BeJu4nH. /[nmuHa oTpe3ka. PaccrosiHre OT TOUKH O MPSMOM.
PaccTosnne mexay napamuieabHbIMU NPAMBIMU. ['paycHas Mepa yria.

IHocTpoeHusi ¢ NMOMOIIBI0 HMPKYJsA W JMHeHKH.OCHOBHBIE 3aJa4d Ha TIOCTPOEHHUE:
JIEJICHUE OTpe3Ka IMOMOJIaM, MOCTPOEHUE TPEYrOJIbHUKA IO TPEM CTOPOHAM, IMOCTPOEHHE
MEePHEeHANKYJIIApa K MPSIMOIi, MOCTpOeHUE OUCCEKTPUCHI, ACJIEHHUE OTPE3Ka MOMojIaM.

8 kiacc (2044)
Apudmeruka

HeiictBuTebHble umMcaa. KBampaTHbld KOpeHb W3 4Hcia. HaxokaeHue mTpUOIMKEHHOTO
3HAYEHUS KOPHS C MOMOUIbIO KaJIbKYJISATOPA.

[lonstne 00 mppaunoHansHOM umcie. MppannoHanbHOCTh yKcha. JlecATHUHbIe TPUOIKEHHS
MppallOHATbHBIX YHCEIL.

JleiicTBUTENIbHBIC UKCTIAa KaK OECKOHEUHbIE AeCATUYHBIE Tpoou. CpaBHEHUE AEHCTBUTEIHHBIX
gucen, apupmeTnueckre AeiCTBUS HAJl HUMH.

Otansl pa3BUTHS NPEICTABICHUN O YUCIIE.

Adredpa

Auaredpanyeckue BbIpa:xkeHusi. CBOICTBA CTEMEHEW ¢ IEJIBIM TOKazaTesneM. KBampaTHBIA
TpexXwieH. BplaeneHue NOIHOrO KBajapaTa B KBaJpaTHOM TpexwieHe. Teopema Buera.
PasnoxeHre KBaJpaTHOTO TpeXwieHa Ha JIMHEWHBbIE MHOXHUTETH. AnreOpandeckast IpooOb.
Coxpamienne apobeii. JlelicTBus ¢ anreOpandeckuMu ApooOsiMu.PannoHanbHbIC BRIPAKCHHS U
ux npeodpazoBanus. CBoMcTBa KBaJpaTHBIX KOPHEH U UX IPUMEHEHHE B BEIUYMCIICHUSIX.

YpaBHeHusi U HepaBeHcTBa. KBajnpatHoe ypaBHeHHe: (opMyiia KOpHEH KBaJpaTHOIO
ypaBHEHHs, PenieHue panuoHaIbHBIX ypaBHEHMH. MeToabl 3aMeHbl I[EPEMEHHOM,
pasnokeHns Ha MHOXUTeId. HepaBeHCTBO ¢ OAHOW mepeMEeHHOW. PemieHne HepaBeHCTBa.
JIluHeiliHbIE HEPABEHCTBA C OJHOW INEPEMEHHOW M MX cucTeMbl. KBagpaTHbele HepaBEHCTBA.
[Ipumeps! pemeHus IpoOHO-TMHEHHBIX HepaBeHCTB. YNCIOBbIe HEPABEHCTBA U UX CBOWCTBA.
Jloka3aTesnbCcTBO YMCIIOBBIX U alreOpamdyeckux HepaBeHCTB. llepexon oT clioBecHOM



(OpMYITMPOBKM COOTHOIICHUI MEXIYy BEIHUMHAMH K anreOpandeckoi. Pemenne TeKCTOBBIX
3a/1a4d anreOpanyecKuM CIiocoOOM.

Yucaosble pynknuu. Ob6nacts onpenenenus ¢pyHkuuu. I'paduk ¢pyHKunM, Bo3pacTaHue U
yObIBaHue (QyHKIWHM, HauOoibpIIee W HaWMeHbIee 3HadeHHs QyHkuuu. [unepOona.
KBagpatnunas ¢ynkuus, ee rpaduk, nmapadona. Koopaunatel BepiMHbBI mapadoibl, OCh
cummeTpud. ['paduku (yHKUMIA: KOpeHb KBaApaTHbIM, MOAynb. Mcnonb3oBaHue rpadukoB
GYHKIUH U1 pelieHns: ypaBHEHUH U CUCTEM.

[TapannenbHblii nIEpeHOC Trpa@UKOB BIOJIb OCEH KOOPIMHAT M CUMMETPHS OTHOCHTEIBHO
OCeH.

Koopannatsl. ['eomeTprudyecknii CMbICI MOYJI YUCIIA.

I'eomeTpus
HayajbHble NMOHATHA M TeopeMbl reomeTpuu. I'eomerpuueckue Qurypsl PaBeHCTBO B
FE€OMETPHH.
MHOTOYTOJBHUKM.
OKpyXHOCTb U KpYT.
Tpeyroabunk. CpenHsis JUHUSA TPEYroJbHUKA. 3aBUCUMOCTb MEXKIYyBEIMUYMHAM CTOPOH U
yrioB TpeyronbHuKa. Teopema Paneca. [logobue TpeyroibHUKOB; KO3(PPUIIMEHT MOJ00US.
IIpu3Haku nomoOus TpeyroabHUKOB.
Teopema ITudaropa. Cunyc, KOCUHYC, TAHT€HC, KOTAHT'€HC OCTPOro yria MpsSMOYTOJIbHOTO
TpeyroiabHuka u yriaoB ot 0° go 180° mnpuBeneHue k octpomy yriy. Pemenue
IPSIMOYTOJIBHBIX TPEYroJdbHUKOB. OCHOBHOE TPUIOHOMETPUUYECKOE TOXJIECTBO. DOPMYJIbI,
CBS3BIBAIOLME CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC OJHOI'0 U TOTO )K€ YIJIa.
3ameyaTeabHble TOUKH TPEYTOJIbHUKA: TOUKU MEPECEUEHUsI CEPEIANHHBIX NEPIEHINKYIISIPOB,
OMCCEKTpUC, METNAH.
YertbipexyroabHuk. [lapamienorpamM, ero cBoiicTBa M mnpusHaku. IIpsMOyronbHUK,
KBaJapaT, poMO, HMX CBOWHCTBA W TMpHU3HAKU. Tpameuus, cpemHssl JHHHUS TpaNCLUu;
paBHOOEpPEHHAS TPATICIIHS.
MHoroyroibHukH.  Bpimykiasle  MHoroyronbHukd.  CyMmMa  YIVIOB  BBIIIYKJIOIO
MHOI'OYTOJIbHUKA.  BrucanHele ¥ ONHMCAaHHbIE  MHOTOYroJbHUKU.  [IpaBuibHBIE
MHOT'OYTOJIbHUKH.
OxkpyxHocTb U Kpyr. Llentp, paguyc, auametp. [yra, xopaa. LleHTpaibHbIi, BOUCAHHBIN
yroJjl; BeJIMYMHA BIUCAHHOTO yriya. B3auMHoe pacmnonoxkeHue npsMoid U OKPYKHOCTH, 08yX
okpyxHocTe. KacatenbHas M cekylmias K OKPYKHOCTH, PaBEHCTBO KacaTeJbHbIX,
MIPOBEJIEHHBIX U3 OJTHOM TOYKH.
OKpy»KHOCTb, BIIMCAHHAsI B TPEYTOJIbHUK, U OKPYXHOCTb, OUCAHHAs OKOJO TPEYroJbHUKA.
BrincanHble ¥ OnMcaHHBIE YETHIPEXYTOIbHUKH.
N3mepenne reomerpuyecknx BeJUYHH. COOTBETCTBUE MEXy BEJIMUMHON yriia U JUIMHON
IYT'H OKPYKHOCTH.
[Tnomanps npsMoyroibHuka. [lnomanps mnapamuenorpamMma, TPEYrojdbHUKa W Tpareunuu
(ocHoBHBIE opMyITbl). DOPMYITBI, BEIpaXKAOIIUE IIOMAb TPEYTroJIbHHUKA: popMyiia ['epona.
[Inomaap 4eThIpeXyroibHUKA.
CBs13b MEX Ty IIJIOIMIASIMU TOJIOOHBIX huryp.
I'eomeTpnueckne mnpeodpazoBanusa. Cummerpuss ¢uryp. OceBas cuMMeTpus U
NapajulesbHbIA IEPEHOC.

JJieMeHTBbI JIOTUHKH, KOMOMHATOPUKH,
CTATHCTHUKHU M TEOPUH BEPOSITHOCTEH
MHo:xecTBa 1 KOMOMHATOPHKA. [IpuMeps! penieHus KOMOMHATOPHBIX 3a]a4: epedop
BApUAHTOB, IPABUJIO YMHOKEHHUS.
BepositHocTb. HacToTa COOBITHS, BEPOATHOCT. PaBHOBO3MOXHBIE COOBITHSI U TIOJICYET WX
BepoATHOCTH. [IpecTaBneHre o reoMeTprUIeCKO BEPOSITHOCTH.



9 kaacc (20449)

Apupmernka
HeiicrButenbHble 4ucaa. KeaapaTtHbelii kopeHb M3 uucia. KopeHb TpeTbell CTENEHH.
[IonsiTHE O KOPHE N-0M CTENEHU U3 YHCIIA.

Adredpa
YpaBHeHUs] U HepaBeHCTBA. YpaBHEHUE C JABYMs IIEPEMEHHBIMU; PEILICHUE YPaBHEHUS C
IByMs nepeMeHHbIMU. CHcTeMa ypaBHEHMI; pemieHue cucteMbl. Cuctema JIByX JMHEHWHBIX
ypaBHEHUI ¢ IBYMS IEPEMEHHBIMH; pEIIEHUE [TOJICTAHOBKOHN U aareOpandeckKuM CI0KEHUEM.
YpaBHEHHE C HECKOJIBKMMH IIepeMEHHBbIMHU. lIpuMmepsl peleHHs HEIUHEHHBIX CHUCTEM.
[Ipumeps! penieHus: ypaBHEHUN B LEIBIX YHCIIAX.
HepaBenctBo ¢ onHol mepemeHHOW. PemieHne HepaBeHcTBa. JIMHEHHBIE HEPABEHCTBA C
OJTHOM mepeMeHHOM U ux cuctemsl. KBajgpatHele HepaBeHcTBa. [IpuMeps! pemenus ApoOHO-
JMHEHHBIX HEepaBeHCTB. PerleHre TeKCTOBBIX 3a/1a4 anreOpandeckuM CriocoO0M.
YuciaoBele mnociaegoBaTeabHOcTH. lloHsATHE mocnenoBarenbHOCTH. Apudmerndeckas u
reomeTpuueckas nporpeccun. @opmyiibl 0611ero uieHa apupMeTHIecKon 1 reOMeTpuIecKon
MPOrpPecCcruid, CyMMBI TIEPBBIX HECKOJIBKUX UYJICHOB apUPMETHYCCKOW U TEOMETPUUICCKON
MIPOTPECCUN.
Yucaosble ¢ynkuum. [lonstue ¢ynkumu. OOnacte ompeneneHuss ¢yHkuuu. CrocoObl
3amanus ¢yHkuu. ['paduk QyHKIMM, Bo3pacTaHue W yObiBaHWE (YHKIIUU, HAUOOJbIIECE U
HavMeHbllee 3HaueHus: QyHKLUMHU, HYIH (PYHKIMH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA. UTeHne
rpaduKoB PyHKIIHIA.
CrenenHble (QYHKIMU C HATypajJbHBIM IOKaszatesneM, MX rpaduxu. ['paduxu ¢GyHKUM:
KOpeHb KyOouueckuil. Micrionb3oBanue rpapukoB QyHKIMI 17151 peIIEHUs CUCTEM.
IIpumepsl rpadguueckux 3aBUCUMOCTEH, OTpa)kalolMX pealibHble IpoLecchl: KoJjeOaHue,
noKa3aTeJbHbIN pocT. HucnoBble (pyHKINH, OMHUCHIBAIOLIME ITU IPOLECCHI.
Koopaunatel. Koopaunatel cepenuHbl orpe3ka. Dopmylia pacCTOSHUS MEXAY IBYyMs
TOYKAMH IIOCKOCTH. YpaBHEHHE TMPSAMON, YTIOBOW KOADPUIIMEHT TMPsSMOH, YCIOBUE
NapajuyIeIbHOCTH MPSAMBIX. YPAaBHEHHE OKPY)KHOCTH C LIEHTPOM B Hadajle KOOPAWHAT U B
J000M 3aJaHHOM TOUKE.
I'paduueckas unTeprpeTanys ypaBHEHHH ¢ IBYMsI IEPEMEHHBIMU U UX CUCTEM, HEPABEHCTB C
JBYMs IEPEMEHHBIMU U UX CUCTEM

I'eomeTpus

TpeyrojbHuK. 3aBUCUMOCTb MEXIYBEIUYMHAM CTOPOH U YTJIOB TPEYTOJbHUKA.
TeopeMa KOCHHYCOB M TeOpeMa CHHYCOB; IPUMEPBI HUX IPUMEHEHUSA Ul BbIYUCIICHUS
JJIEMEHTOB TPEYTOJIbHUKA.
MHoroyroibHuKHM.  Bpeimykiele  MHOroyroiapHukn.  CyMMa — yrjoB  BBIIYKJIOTO
MHOIOYroJIbHHKa.  BrucaHHble W ONHCaHHBIE  MHOIOYrojJbHUKU.  IIpaBuibHBIE
MHOI'OYT'OJIbHUKU.
OxpyxkHOCTH W Kpyr. DBnucaHHble ¥  ONHMCaHHBIE OKPYKHOCTH  IPABHJIBHOTO
MHOT'OYTOJIbHHKA.
HN3mepenne reoMeTrpu4ecKMX BeIWYMH. J[IMHA OKPYKHOCTH, YHCIO T; UIMHA JyTH.
@opMyJIbl, BEIpaKAKOIIME IUIONIAAb TPEYTOJIBHHUKA: Yepe3 ABE CTOPOHBI U YIOJl MKy HUMHU,
4yepes epUMETp U paJnycC BIMCAHHON OKPYKHOCTH.
[Inomane xpyra v mwiom@aab CEKTopa.

BexTtopsl. Bekrop. [lnuHa (Moayinb) BekTopa. KoopanHaTel BeKTOpa. PaBeHCTBO BEKTOPOB.
Onepanyyu HajJ BEKTOpaMHU: YMHOKEHHME Ha YHCIIO, CIOKECHHE, DPA3lIOKEHHE, CKaJspHOE
IIPOU3BEICHUE. YTOJI MEXKY BEKTOPAMHU.



I'eomeTpuueckune mpeodpaszoBanus. llpumepsr asmxeHuir ¢uryp. Cummerpus ¢uryp.
OceBasg cuUMMeETpHsi U MapajuleabHbIA TepeHoc. [loBOpoT W IeHTpalibHasg CHUMMETPHS.
ITonstue o romotetun. [lonobue duryp.

IMocTpoeHust ¢ NOMOIIBIO HMPKYJIS U JUHeHKH. [IpaBUiIbHBIE MHOTOTPAHHUKH.

JIEMEeHTBbI JIOTHKH, KOMOMHATO PUKH,CTATHCTUKH M TEOPHH BEPOSTHOCTEH
MHoxecTBa W KOMOMHATOPHKA. MHOXECTBO. OJIEMEHT MHOXXECTBA, IIOJMHOKECTBO.
Ob0vequHeHnne u nepeceueHue MHoxecTB. Jluarpammbel Oinepa.llpumepsl pelenus
KOMOMHATOPHBIX 3aJa4: 1epedop BapUaHTOB, IPABUIIO YMHOKECHHSL.

Cratuctuueckue nanHsble. [Ipencrapienue JaHHBIX B BUAE TaOiHIl, AUAarpaMM, rpadukos.
Cpennue pe3ynbTaToB n3MepeHuil. IIoHsATHE O CTATUCTUYECKOM BBIBOJIE HA OCHOBE BBIOOPKHU.
[TonsiTHE M TPUMEPHI CITyYaMHBIX COOBITHIA.

BepositHocTh. YacToTa COOBITHS, BEPOSTHOCTh. PaBHOBO3MOXHBIE COOBITHSA M IMOJCYET MX
BeposATHOCTH. [IpencraBieHue 0 reOMeTpUYECKON BEPOSITHOCTH.



4. TemaTu4eckoe NJIaHUPOBaHHUE
Marematnka S kJjacc

IL1ano
BbIX
Ne Bcero
o/ Tema 4acOB kOHTPO | PopMHupyeMble YMEHUS U HABBIKH
JIbHBIX
padoTt
3HaTe  TAOMMIly ~ YMHOXKEHHS,  TaOIHITY
CIOXKCHHUA W  BbIYUTAaHHA OIHO3HAYHBIX
YuCcel, IpaBuJia IIOPsAAKa  BbIITOJIHCHUSA
NEeUCTBUN B YHUCJIIOBBIX
I H 2 BBIpa)KeHI/IHX;BLIHOHHHTL
: OBTOpEHHNE apumeTHyecKue Jeiictus c
HaTypaJbHbIMU HyucCjIaMH, YUTaTh,
3alMChbIBaTh U CpaBHUBATh YHCIIA B
npenenax 1 000 000, ymets pemarts
TEKCTOBBIE 3a/1auu
II. | HatypajbHble 4MCJIa M HIKAJbI. 17 1
1. | O6o3HaueHne HATYpPATbHBIX YHCEI 1 3HaTh Ha3BAHNE KITACCOB U PA3PSIOB THCEIT.
‘VMeTh YnTaTh U 3alKCHIBATh YKCIIA B Tpeacmax
2. | UreHue U 3anKCh HATypaJbHBIX YUCEII 1 KIACCA METIHADYIOB
3. | Orpesok. [InuHa oTpeska. 1 'VMETh CTPOHTH OTPE3KH, 38, IAHHON JIJTHHBI,
4 T 1 H3MEPATH JJIMHBI OTPE3KOB, HA3bIBATh
: PCYTOJIBHHK BEPILIMHBI U CTOPOHBI MHOTOYTOJIEHUKOB.
5. | [InockocTs, mpsimast, JIyd. 1 Pa3nuuaTh NOHSATHS «IIJIOCKOCTE», «IIPSAMash»,
[ <«JIY9D».
6. | M3o0paxkeHue npsMoi u ayda 1 o
N
METb H300paKaTh Ha YepTeiKe MPSIMYIO, JIyH,
7. | lIkansr 1 otpe3ok. Haxomth Ha yepTeske 9Tu (YUrypeL
> VMmeTh HaxO0J1Th Ha HIKaJIE COOTBETCTBYIOLIYIO
8. | KoopaunaTHbIi 1y 1 o
TOUKY
9 Koppekunonnoe 3anstue «Ilkanel u 1 VMeTb CTPOHTB TOYKH Ha KOOP/IMHATHOM JTyte
) KOODPIHHATHI» T10 3HAYEHUIO KOOPMHATBL, HAXOAUTh
10. | Menbmie min 6onbiie 1 KOOpPIMHATHI TOUEK, H300p)KEHHBIX Ha JTyde
3HaTh KaK CpPaBHUBATH HATYPAJIbHBIC YMUCIIA,
11. | CpaBHeHue ynucen 1 3AIKCHIBATH U YATATh JBOMHbIE HEPABEHCTBA.
12, | Obobmenue mo reme: «Hatypanbabre 2
YHCJIa U HIKAJIbI»
13. | Koppexunonnoe 3ansatue «Harypanbueie 1
YuCJia U MIKaJIbl»
CroxeHne U BbIYNTAHHE
I11. 24 2
HATYPAJIBHBIX YHCeJI
14. | CnoxeHnue HaTypanbHBIX YHCEI 1 Croco6HOCTB U TOTOBHOCTh
= CIyUIaTh paccka3d YUHTENs, OTBETHI
15. | CBolicTBa ClI0KE€HUS HATYPAJIBbHBIX YUCE 1
: yYalllUuXCs,  BBIACNSSI  OCHOBHBIE
16 Pasnoxxenue uncna no paspsiiHbIM 1 MBICIIM, WX B3aUMOCBS3b; BECTU
" | cmaraeMbIM JTMAJIOT 110 MaTepualy yueOHBIX TEM.
17 3aBUCUMOCTb CyMMBI OT U3MEHEHUS 1 CriocoOGHOCTb U TOTOBHOCTb
" | ciaraemMbIx OpraHU30BaTh B3aMMOCBA3b U
18. | CioxeHue HaTypaabHBIX YUCET 1 yHOPSITOYMBAHUE CBOUX 3HAHHUI
B 7 yMETh CHUCTEMATU3UPOBATH
19. bIUNTaHUE MaTepHa;
20. CBoliCcTBA BBIUNTAHUSL 1 YMETh CKJIaJablBaTb HW  BBIYMTATh




71. | 3amaum, peniaeMble BHIYUTAHHEM 2 yucia, MPUMEHSTh CBOICTBa
CIOXKEHUS W BBIYMTAHHUA; YMETb
KoppekuunonHoe 3ansatue «CioxeHue u 1 y
22. CHUCTEMATU3UPOBATh MaTEpHAl;
BbIUNTAHUE HATYPAJIbHBIX YHCEI»
YMETb OpraHu30BaTh COOCTBEHHbIE
23, | UHCIoBBIE BBIpAXKEHHS 1 N
: npuéMbl 00yUYEeHUS, HECTU
74. | ByKBeHHbIE BHIpAKEHUS 1 OTBETCTBEHHOCTb, OPIraHU30BAThH
CBOIO paboTy, OBJIAJICHNE HABBIKAMU
75. | Uncnosele 1 OyKBEHHBIC BBIPAKEHUS 1
. HEKOH(MIMKTHOTO OOIIEHUSI
76. | ByKBeHHas 3aIUCh CBOWCTB CIIOKEHHS 1
77. | bykBeHHas 3anmuch CBOMCTB BHIYATAHUS 1
73 bykBeHHas 3aIIMCh CBOWCTB CIIOKEHUS U 1
" | BBIYMTAHUS
29 | YpaBHeHHE 1
30. | Pemenue Gonee ClOXHBIX ypaBHEHHI 1
31 Pemenue HeCIIOKHBIX 3aJ1a4 ¢ TOMOLIBIO 1
" | ypaBHEHuUs
32. | Pemenue 3amau 2
33 Koppekunonnoe 3anstue «Pemenne 1
" | ypaBHEHUW»
v YMHOXKeHHE U 1eIeHHe HATYPAJIbHBIX 31
| uyncena
34. | YMHOXEHHE HATYPAIbHBIX YUCEI 1 3HaTh YTO TAKOE YMHOXKEHHUE,
= HA3BAHME KOMIIOHEHTOB YMHOYKCHUS
CBoiicTBa yMHOKE€HHs HaTypajabHBIX 1 ’
35. wrcen BBIIOJIHATH YMHO)KEHUE HaTypaJIbHbIX
4ncesn
36. | PanmMonanbHbie CIOCOOBI YMHOXKEHHMS 1
: YMeTs yMHOKaTh MHOTO3HAYHbIE
37. | Pemenue 3agau 2 YHCIIa, IPUMEHSATH CBOMCBA YMHOXKCHUS
TP — y——— 7 YMeTs yMHOKATh HATypaJIbHBIE YKCIIA
38. ’ Aat. YCTHO M TUCBMCHHO, peIIaTh
39, | Menenne 1 CTaHZAPTHBIC 33/1a4M HA YMHOKEHUE,
3HATh CMBICJI CBOMCTBA JIETIEHMS,
40, Henenue B cronouk. [Iposepka CBOMCTBA NIETCHHS
ACICHNA. YMeTh JIeMTh MHOTO3HAYHBIE YHCTIa
41. | Cnyuau nenenus ¢ HyJIAMH B 4aCTHOM 1 YTOIKOM, HAXOJHTh HEH3BECTHBIE
4o | Peuennc sanau 1 KOMIIOHEHTb JIe/ICHHA 1 yMHOMKEHHA.
YMeTb BLIIOIHATE ISUCTBUE CJICHUE
ACTCHUA HETIOJIHOMY YaCTHOMY, JEJIUTEIIIO U
44, | Pelienue TeKCTOBBIX 3a1a4 1 OCTaTKy
45 KoppekunoHnHoe 3aHsTHe «YMHOXKEHUE U 1 YMCTb IEIH T i YMHOXATh
" | AeJIeHUE HATyPAJIbHBIX YHCEII» HATypaJIbHBIC TUC]IA B Hpe/e/ax
TBICSY, PEIIATh TEKCTOBBI
46. | Henenue ¢ ocratkom 1 KJ1acca ThICS, peIIaTh TCKCTOBBIC
3a]1a4¥, B KOTOPBIX JaHHAs BEJIMYMHA B
47. | Peulenue 3a1a4 Ha AeI€HHE C OCTATKOM 1 HECKOJIBKO pa3 0obLIe(MEHbIIIe)
MCKOMOM, IPUMEHSATH CBOMCTBA
48. | Henenue ¢ octaTkoM 1
: JIETIEHUS] 1 YMHOYKEHHUSI, BBITIOJIHSTh
49 KoppekuronHoe 3austue «YMHOXKEHUE U 1 JIETIEHNE C OCTATKOM. YMETh YIIPOLIATH

JIeJICHUE HATYpaJIbHBIX YUCEID»

BBIPAYKEHUSI, UCTIONB3Ys




PacnpenenurenbHOe CBOMCTBO

PACIpCACIIMTEIIbHOC U COUYCTATCIIbHOC

50. | yMHOXEHHUSI OTHOCUTEJILHO CIIOXKEHUS U CBOMCTBa YMHOKECHUS, Y METh peIlIaTh
BBIYUTAHUSA YpaBHEHUS
[IpumeHeHnue pacnpenenuTeTIbHOTO 1 3HaTh oIpe/IeieHe CTETICH! Yrcia
51. | cBOMCTBAa YMHOXXEHHUS TIPU YIIPOUICHUHN YMeTh npeICTaBIsATh MPOU3BEICHUE
BBIPAXKEHU N Yyces B BUJE CTETICHH M HA00OPOT,
59 Pemenne 3amau cnocoboM cocTaBiIeHUS 1 HAXOJIUTh 3HAUEHUE KBaJIpaTa U KyOa
" | ypaBHEHHUS qHcIia
53 | Pemenue 3agau 2
54. | 1lopsAmOK BBINONHEHMS ICHCTBUI 1
55 CocraBneHue nMporpaMMbl BHITTOTHEHUS 1
" | meHCTBUI B BRIPAKEHUAX
56. | CocTaBieHure cXeM BBIPaKEHHMIA 1
57. | Crenens uncna. Keagpar u ky0 uucina. 1
58. | Crenens uncna 1
59 0O0001eHueIo TEME: « Y MHOKEHUE U 1
" | melieHue HATypabHbIX YUCEI»
60 Koppek1noHnHoe 3aHsTHe «YIpoIleHne 1
" | BBIpaXKeHUI»
V. | IL1omaau 1 00LeMBI 14
61. DopMyTbI 1 Nwmerts nipencranenye o popMymnax
yMCTL HaXOoJUTh 3HAYCHUEC BEJIMYUHBI.
62 CDOpMyJIa ,HCHI/IMOFO HpI/I ﬂeHeHI/H/I C 2 I/ICHOJIBSYH (i)OpMy.IIy, COCTABJATH (I)OpMyJIy 110
: OCTAaTKOM YCIIOBHIO 33124,
63 Tomans. @ opMyJia ILIOM@IH 1 3HaTh (POPMYIIBI IUTOIIR/IH MIPSIMOYTOJIFHHKA 1
. KBazIpaTa
1IpAMOYTOJIbHHKA M KBaJpaTa. ‘YMeTh BBHUCISTS IJIOIRAAM MPSMOYTOIBHUKA,
64. Ennunnst HU3MCPCHUS TJIOMAaACH 1 KBaJIpara, MpsIMOYTOJILHOTO TPEYrOJIbHUKA
3HaTh eIMHULBI U3MEPEHHS IO AeH
65. IlepeBos OfHUX €AMHUIL ILIOLIA/H B 1 VMETh BBIP@KATh 00JIee KPYITHBIE EUHHUIBI
Jpyrue TUIOIR/M Yepe3 Oosiee MEJIKUE U
66. | EMMHMIIBI n3MepeHus miomaiei 1 HaobopormeTs npezicTasieHue o
MIPSIMOYTOJIEHOM TapayyieNienuIesie 3HaTh €ro
67. | IIpAMOYroibHBIA Napaieaenue] 2 SIIEMEHTEI
YMeTh n300pakaTh MpsSMOYTOMBHBIA
O0neMbl. O0BEM MMpsAMOYTOJIBHOT'O 1 THapaUIENIEITNIIEN, HAXOIUTE IUIOMIAAb ETO
68. P
napa’juiesienumneia HOBEPXHOCTH.
CoOTHOIIEHUS MEXK Y €TMHUIIAMH 1 3Harb (opmyITy 06BeMa PAMOYTOIBHOTO
69. o6BeMa TapasIesienumnesia 1 Kyoa. YMeTs BBMUCIAITh
00BEMbI IIPSIMOYTOJTBHOIO MAPALICIICITHITCA,
70. | 3ana4u Ha BEIYUCIICHHUS 0OBEMOB 1 Kyba, 3Has HX M3MEPeHHs.. YMeTh HAXOTHTS
3HaueHHUE BeJIMUHMHBI 110 (popMyIie, HaXOUTh
71, Koppekunonnoe 3ansrue «llnomanu u 1 HOIIHTE PAMOYTONEHHKA W BRDAIATS 68 B
00BEMBI». Goiee KPYITHBIX €MHALAX.
VI. | O0bIKHOBEeHHBIEAPOOH 26
72. | OKpY>HOCTb U KpyT 2 NwmeTts npencTarnenue 00
o HOCTH U e
-3 | Jdomn 1 pry)K i Kpyr
METh U300pa’kaTh OKPYKHOCTb
74. OOBIKHOBEHHBIE ﬂp06I/I 1 Ilonumate 4ro peICTAaBIICT co0oit
JI0JIs
75. | Haxoxenue 1podu ot uncia 1 VYMeTh Ha3bIBATH JOJH, HAXOUTh JTOJTEO




76. | Haxoxnenus uncna no npobu 1 Yuciia 1 Ha000poT
- Nmets npencTarienre 00
77. | CpaBHEHHE OOBIKHOBEHHBIX IpoOei 1 OBBIKHOBCHHBIX IPOGAX
g | M300paxenne ApOOHBIX unces Ha 1 INornMaTh, 9TO MOKA3HIBACT
" | KOOpAMHATHOM JIy4e YHCITUTEITh U 3HAMEHATEITHPOOH
79. | CpaBHEHHE OOBIKHOBEHHBIX ApOOEH 1 YMeTb YNTATh U 3AMUCHIBATH
OOBIKHOBEHHYIO JPOOb. YMETh
80. | IlpaBunbHBIE M HENPABUIILHBIC APOOH 1 PACTIO3HABATH MIPABMIBHBIE I
O6o0menue 10 Teme: «OOBIKHOBEHHBIE 2 HETPaBUJIbHBIC IPOOH, CPABHHMBATH
81. | mpo6u. [IpaBUIbHEIE U HEPABUIILHBIE JpoOH, HAXOIHUTh APOO HCIIa,
ApoGu» HAXOJTh SHAMCHHE BLIPAKCHIS,
KoppeKIMoHHOe 3aHATHE « 1 CO,[[ep}KaH_ICFOVCKO6KI/I 1 ICUCTBIS
82. OOBIKHOBEHHBIE APOOH» ABYX CTYIICHCU
CrnosxeHue ¥ BBIYUTAHUE IPOOEH ¢ 2 3Hatb npasia CIOMCHIA 1
83. OJTMHAKOBBIMH 3HAMEHATEIJISIMU BBIYMTAHHS IPOOCH C OJHAKOBBIM
84. | Pemenue ypaBHenui 1 SHaMCHATe/ICM
: YMeTh CKJIaJIbIBaTh U BHIYATATH
g5. | [enenne u npobu 2 JPOOH C OJIMHAKOBBIM 3HAMEHATEIIEM,
P Qv — 1 YMeTh peIcTaRIsTh CMeIlIaHHOE
. YHCIIO B BUJIE CYMMBI LIEJION U
g7 [IpencraBienne cCMEMIAHHOTO YKCIIA B 1 JPOOHOM YacTel, peICTABIATh
" | BUe HETPABUIBLHOU IpOoOH CMEIIIAHHOE YKCJIO B BUIC
38 [IpocThie ciayuau CloXeHUS U 1 HETIPaBUIILHOM JIPOOU 1 BBLICTIATH
" | BBIYUTAHMS CMEIIAHHBIX YHCEN LIEJTYHO YaCTh M3 HETPABAIILHON po0H
39 bonee cioxHbIe Ciydau CI0XKEHUS U 1 Ymerb CKJIaIbBaTh W  BBIMUTATH
" | BBIYMTAaHUS CMEIIAHHBIX YU CEIl OOBIKHOBEHHBIE JPOOU M CMEIIAHHBIE
90 Pemenue 3agau no reme «CrnoxeHue u 1 1uciia ¢ OIMHAKOBBIM 3HAMCHATCIIEM.
BBIYUTAHHE CMEIIAHHBIX YHCEID»
91, Koppekunonnoe 3anstue «CioxeHue u 1
BBIYUTAHHE CMCIIAHHBIX YHCEIT».
VIL Jecsitmunbie Apodu. Cioxenne u 17
BbIYMTAHNE AeCATHYHBIX Apodei
92 | Hecarnunas 3anmuck IpOOHBIX YMCEN 2 Nmets npeacTaBieHye o AeCATUIHBIX
03, | CpaBHEHHE JIECATUYHBIX YUCET 3 i[/poGax
METhb 3aMHUCHIBATh poowu,
94 [IpaBuiio ci10KEHUS U BBIYUTAHUS 1 3HaMCHaTeIb KOTOpPhIX €JWHMIA C
" | mecSITUYHBIX IpoOeit HECKOJILKMMH ~ HYJIIMH, B BHJC
95 VYcTHOE Cl10KeHUEe U BRIUUTAHUE 1 JICCATUYHBIX, 3alMChIBATh JCCATHYHBIC
" | necATMUYHBIX Apo0ei JpoOu B BUJIE OOBIKHOBEHHBIX
96. YpaBHEHUS C NECATUYHBIMU I[pOGSIMI/I 1 VYMeTh ypaBHMBATL KOJIMYECTBO 3HAKOB
_ B JIpOOHOM HYacTH 4YHCIA, CPaBHHBATH
97, Paznoxxenue necsTuaHoM ApoOH Ha 1 eCSTHHHbIE TpOGH, HCTIOMB3yst
paspsiiHbIe cllaraeMble MPABHIO CpABHCHHS!
CucreMaTu3alus 3HaHUM 11O TEMeE: 2 3HaTh MpaBHIa CIOKEHHS U
98. | «CrnoxeHue U BEIYUTAHUE JECATHYHBIX BBIUMTAHUS JICCATUIHBIX IPOOCH.
Jpo0eii» VYMeTh CKi1aIbIBaTh M BEIYUTATH
99 Koppekimonnoe 3ansitue «CiaoxeHue u 1 JECSITUYHBIE APOOH, TPE/ICTABISITH
" | BBIYMTAHHE JECITUYHBIX APOOEHi» JIECATUYHYIO JPOOb B BUJIE CYMMBI
100 [Tpubnv>keHHbIC 3HAYCHHS YHUCEIT. 1 pa3psIHBIX CllaraéMbIX, CPaBHUBATh

OxpyrieHue 4ncen

JIECSITUYHBIE APOOH TI0 pazpsiam.




101. | Pemenue 3anau 3HaTh MPaBUJIO OKPYIJICHUSI YUCEL.
102. Koppekunonnoe 3anstue «CioxeHue u 1
BBIUUTAHUE JCCSITUYHBIX IPOOCH».
VIII | YMHO:KeHHe U JeJieHHe JeCATHIHBIX 27
apoode
103 [TpaBui0 yMHOXKEHUS IECATHUHON APOOH 1 3HaTh MPABUJIO YMHOKEHUS
" | Ha HaTypaJbHOE YMCIIO JECSTUUHBIX APOoOCH Ha HATypaIbHOE
104 [TpaBui0 yMHOXEHUS 1€CATHUHON ApOOH 2 yncino u Ha 10, 100 u T.11.
" | na 10,100 u T.70. YMeTp yMHOXKATh JIECATUUHYIO JIpOOb
105 [MpaBuiio AejaeHns AECATUIHBIX Qpobeii 2 Ha HaTypaybHOe uncio v 10. 100 u .4,
" | HA HATypaJIbHOE YUCIIO0 3Hath MpaBiIa JeIeHNs JeCITHUHBIX
106 Jlenenne necatuaHbIX qpodeit Ha 10, 100 1 Jpo0eii Ha HATypPaIbHOE YUCIIO U Ha
" | 11000 10, za 100 1t T.11.
107 OGpaienne 0OLIKHOBEHHOM Ipo0H B 2 VYMeTb JennTh JeCATHYHYI0 JpoOb Ha
" | IECATUYHYIO HatypasibHOe uuciio 1 Ha 10, Hal00 u
108 KoppekunonHoe 3anHstue «Y MHOXKEHUE U 1 T.A.
" | meneHue NecSITUYHBIX IPOOeii». 3HaTb IPaBUJIO YMHOKCHIS
109 IIpaBuno yMHOXKEHHUS 1ECATUYHBIX 1 JICCATHYHBIX IPO0eii
" | mpobeit YMeTb  IepeMHOXKATb  JIECATUYHBIC
110 YMHOKEHHEe ecaTHUHbIX Apobeit Ha 0,1; 1 npobu, ymHoxats uncino Ha 0,1; 0,01;
10,015 0,001 m .. 0,001 u .1
111, | PemeHnue 3anaq, CBA3AHHBIX C 3 3HaTh NPaBUIIO JICTICHHS Ha
YMHOKEHUEM JIECATUYHBIX ApOOei JICCATHHIHYIO IPOOB
112. | TIpaBuio neneHust Ha ACCATHYHYIO APOOH 2 YMeTb JeITh Ha JECATHIHYIO IPOOE,
: Ha 0.1; 0.01; 0,001 1 T..11.
113. | Aenenne uncna na 0,1; 0,01; 0,001 u T.1. 1 VmeTs HAXOJIUTh cpeaHee
Pemenue 3a1a4 Ha feneHue Ha 1 apu(ueTIeCKoe 1 CPCIHIO0
114. CKOPOCTB/IBHKCHUSL.
JECATHYHYIO ApO0b
115. Koppekunonnoe 3ansarue «/lenenue Ha 1
JECATHYHYIO APOOH»
116. | Aenenune na necsaruunyro apodhb 1
117. | Cpennee apupmeTnueckoe 1
118 3anauu, oOpaTHbIE 3a]1a4H, HAXO0XKICHUS 1
" | cpenHero apupMETHIECKOTO
119. 3ajaun Ha HAXOXKJEHUS CpeaHen 1
CKOpOCTHU
120 O060061eHre TI0 TeMe: «Y MHOKEHHE U 1
" | mejeHue Ha JECATUYHYIO APOOB»
11 Koppekunonnoe 3ansatue «Jleictaus ¢
" | gecsaTMUHBIMU JPOOSIMU»
IX. I/IHCprMef[TbI JJISl BBIYUCJICHUH U 20
u3MepeHuii
122. | MEKpOKaibKyITOp 1
123, Brruucienus ¢ nomMoIpro 1 3HaTh KJIaBUATY Py
MUKPOKaIbKYJISATOPa MHKPOKAJIBKYJIATOpA.
124. | [IporieHTHI 1 YMeTb BBIIONHATL apr(hMETHUECKHE
JICVCTBUSI HA MUKPOKAITBKYJISITOPE,
125, 3aauu Ha HAXOXKJIEHUE MPOIIEHTOB 1 R ————

qucja




126 3agaqyn Ha HaXOXKIEHUE YHCia 110 1 YMeTh 3anmchIBaTh JECATHYHBIE TPOOH
" | mpoueHTam B BUAE IIPOLEHTOB U HAOOOPOT,
127 3agaun Ha HAXOXKICHUS MPOLIEHTOB 1 HAXOJUTh HECKOJIBKO IIPOLEHTOB OT
" | uMcna U yKcia 1no npoueHTam BEJTMUMHBI, BEJIMYMHY TIO €T0 MPOIICHTY,
128, | Pemenne 3a1a4 Ha IPOLEHTHI 1 MPOLIEHTHOE OTHOILICHUE BEJTMUMH
Wmets nipenicTapieHre 00 yriax
129. | Koppekuronnoe 3austie «lIporeHTs» 1 VMeTs H300paskaTs H 0603HAYATS
130. | Yromn. IIpamoii u pa3BepHyTHIit yrod. 3 YTJIbI, CPABHUBATH MX, H300PaKaTh 1
’ pacro3HaBaTh MPSIMbIE YTIIbI C
131. | U3mepenue yrios. TpancrnopTtup 1 TIOMOILBEO YEPTEKHOTO TPEYT OJILHHKA.
3HaTh ONpeIeIeHUE OCTPOro U TYHOro
132. | IoctpoeHnwue yrios. 1 el P
. yrioB. MiMeTs ipencraieHue o
133. | 3Mepenue 1 noCTpoeHHE YIIIoB. 2 OUCCEeKTpHCe yria
134. | Kpyroseie nuarpammei. 1
135. | [locTpoenune KpyroBeIx quarpamMm 1
136. | KoppekironHoe 3aHATHE « Y TIIbD» 1
X. | IToBTOpeHue 11
137. | AeficTBust ¢ HaTypaIbHBIMU YHCIIAMH 1 Nmets npeacTaBiieHre 0 HATypaTbHbIX
08 c 7 YKCIiax, 3HaTb CBOMCTBA
138. BIKHOBCHHLIC pobu apu(METHYECKUX JEHCTBUI ¢ HUMH,
139 CrnosxeHue ¥ BBIYUTaHHE OOBIKHOBEHHBIX 1 YMETb BBITONHSTE QpHPMETHYCCKUC
" | apobent JIEWCTBH S C HUMU, UMETh
140 CIl05K€eHue ¥ BEIYMTAHKE OOBIKHOBEHHBIX 1 TPE/ICTABIICHHE 00 06HKHOBGIEHHX
" | npoGeii JPOOSTX, YMETb BBITIOJHATD JICHCTBUSI C
141. | AelicTBus ¢ necCATHIHBIME JPOOIMU 1 OOBIKHOBEHHBIMU IPOOAMH, 3HATH
i MPaBUJIO CJIOKEHHS U BEIMUTAHUS
142. | Hecatnunbie npobu. 1 OOBIKHOBEHHBIX IPOOEH, YMETh
BBITIOJIHATH JICUCTBUS C
Pemenune 3agau. 1
143. 3 P— OOBIKHOBEHHBIMH JIPOOSIMHU, 3HATH
D onpe/ieIeHHE POLIEHTA,
144. | Penenue TeKCTOBLIX 3a1a4 1
. YMeTs BeIpaxath Jpodu B BUIE
KonTponbnas padora Nel4 1 MPOLIEHTOB ¥ HA00OPOT, peLiaTh
(uToroBas) 3a/1a41 Ha HAXOXKAECHNUE HECKOJIBKMX
14. IPOILIEHTOB OT YKCJIa ¥ HA00OPOT, Ha
HAXOXK/ICHUE TPOLIEHTHOTO OTHOIIICHUS
BEJIMYHH
146. | AHAIIM3 UTOrOBOM KOHTPOJIBEHOK PaOOTHI 1
147. | Obobmarommii ypok 3a Kypc 5 Kiacca. 1
Bcero | 187 14




Marematnka O6KJacce

[li1aHoB|
bIX
No Bcero
HanmeHnoBaHmne TeMbl KOHTpPo| ®opMupyeMble yMeHNSI U HABBIKU
m\n 4acoB
JILHBIX
padoT
I. | deaumocTts uncen 22 1
1. Jlenutenu u KpaTHbIE. 3 YMETh HAXOAUTH JEIUTEIN U KPATHbIE
2. [Ipuznaku nenumoctn Ha 10, Ha S HA 2. | 3 HAaTypaJIbHbIX YHCCIT,
3 HpI/I3HaKI/I JETMMOCTH Ha 9 U Ha 3 2 -3HAaTh KaKOC YHCJIO ABIACTCA ACIIUTCICM
J1F000T0 HaTypaJbHOT'O YUCJIA.
4. | IIpocTele U COCTaBHBIE YHCIIA. 2
3HATH OMPCACIICHNUC YCTHBIX U HCYCTHBIX
5. | Koppekmmonnoe 3anstue «IIpusnaku 1 qHCEI;yMETh 10 3aMiCH HATYPATBHOTO
ACJIUMOCTH>» 4KClia OTPEACIATh, ISJIUTCS OHO 0e3
6. | Pa3noxxeHue Ha IPOCTbIE MHOKUTEIH 2 ocratka Ha 10 (Ha S5 Ha2), Ha 3 n
7. HauOossmmii o0mmii AeIuTeb. 3 9.3HaTh TA0NIMIY YMHOKEHHUSA;yMETh
BSaI/IMHO HpOCTBIe qucia. I10JIB30BATLCA AJITOPUTMOM HAXOXKICHUA
8. | Hammensmree obmee kpaTHoe. 4 HOJI, HOKymets onpenensts B3auMHO
IIPOCTBIC YHCJIA.
9. | KoppekuuonHnoe 3anstue «/leaumMocTthb 1
qUCECIID»
II. | Cioxkenune v BoIYUTAHUE Apodeii ¢ 25 2
pPa3HbIMHU 3HAMEHATEJIAMH
10. | OcHOBHOE CBOWCTBO JApo0H. 2 3HaTh OCHOBHOE CBOMCTBO Ipo0u;
11. | Cokpamenue apobeit 3 3HATh CXEMY HaXOXKIAEHUS OOLIETO
12. | Koppekmuonnoe 3ausitue «Cokparierne | 1 SHaMCHATCILLyMETE COKpAILaTh .
. IPOOK;yMETh HaXOAUTh JOTTOTHUTEITHHBIH
Ipooeii»
13 I ooin 6 3 MHOXXUTCIIb,
' PUBCACHNC APOOCH K OOIICMY YMCTb HAXOJUThb U IPUBOAUTH ,Z[pO6I/I K
SHAMCHATCJIIO. - HAaNUMCHBIICMY O6H_I6My 3HaMCHAaTcCIIo,
14. | CpaBuenue, cioxeHue, BeluuTanue apoodeii ¢ | 6 YMETh CPABHUBATh, CKJIA/IBIBAT 1
Pa3HbIMH 3HAMCHATCIISIMU. BBIUMTATH I[p061/l C pa3HBIMH
15. | Koppexunonnoe 3anarue «Cnoxenue u | 1 HAMEHATEIAMU
BBIUMTaHUE ApoOeH ¢ pa3HBIMU
3HAMCHATCIAMMN»
16 CrokeHHe U BEIYNTAaHHE CMCEIIaHHBIX YHCEIl. 6
III. | YMHoOKeHHE U JejIeHne 34 3
00BIKHOBEHHBIX APo0ei
17. | YMHOXeHHE 1pobeit. 4 YMETb 3aIIMCHIBATH CMEIIAHHOE YUCIIO B
18. | Haxoxxnenue mpobu oT gucia. 4 BH/IC HEIIPABUJIBHON APOOH;yMETH
19. | lpumenenue pacnpeaenUTENbHOTO CBOIMCTBA | 5 yMHg)KaTI’ p 861’ Ha HaTypajbHOC HHCJIO 1
YMHOKEHHS. po0Ob Ha JIpo I),36HaTI) MpaBUIIo
20. | KoppekuuonHoe 3aHsTHE «YMHOMKeHHE | | HAXOMCHIA IPOOH OT HHMCIa,yMCTh
oGei periaTh 3a/1a4i Ha HaxX0XICHHE ApoOn OT
»
AP qrClia, YMETh YMHOXaTh Ipo0h Ha
21. | B3auMHO oOpaTHBIE YHCIIA. 2 HaTypajbHOE TUCIO, APOGH Ha
22. | Henenue. 5 poOb;yMeTh IPUMEHSTH
23. | Koppekuunonnoe 3anstue «/lenenue 1 pacrpeaeuTeNbHOe CBOWCTBO
Ipooeii» YMHOXKEHUI, YMETh YMHOXATh U ACIUTh
24. | HaxoxneHue uucina 1o ero ApooH. 5 po0b Ha IpoOb;
25 I[pO6HBIe BBIPAYKCHIS 3 YMETD p€lIaTh 3a/la4r Ha COCTABJICHHUC
. - ypaBHEHHIA;
26. | KoppekunonHoe 3aHsTie «Y MHOXEHUE U

JeneHue qpooeii»

YMETh COKpaIiarh Apoou




IV. | OTHOIIEHHs U IPONIOPUMHU 23
27. | OTHomICeHUS. 3 3HATh OCHOBHOE CBOMCTBO
28. | Tponopuuu. 4 [POMOPIIMU;YMETh HAXOAUTh HEU3BECTHbIM]
29. | Ipsmast mpomopIioHa bHas 3aBUCHMOCTb 2 “JICH TPOHOPILHUMYMETE PCILIATh
YpaBHEHHS, UCITOJIE3YsST OCHOBHOE
30. | OGparnas nmpomnopIHoOHaIbHas 3aBHCUMOCTE | 3 .
(2 wacts) CBOMCTBO MPONOPLMH, YMETh PEIIATh
3L TK I 7 3aJlaud Ha MPSIMYI0 U O0paTHYIo
: OPPEKUHMOHHOC 3aHATHC «1 pOIOPLUMIT IPOIIOPIIMOHATBHYIO 3aBHCUMOCTE;3HATb,
32. | Macuraf. 2 YTO HAa3BIBAIOT OTHOIIEHHE JBYX UHCET;
33. | JlnmHa OKpY»KXHOCTH U IJIOIIAIL KPyTa 3 YMETh HAXOAUTH HEM3BECTHBIA UIIEH
34. | Wap. 2 MTPOTOPITNH;
35. | KoppeknunonHoe 3anstue «/[nmuHa 1
OKPY’>KHOCTH U IJIOIIAb Kpyra»
V. | HonoxkuTteabHbIE U OTPUIIATEIbHbIE 14
YyuCcJIa
36. | KoopauHaTsl Ha IPSIMOH. 3 YMETh OTMEYAaTh TOUKH Ha KOOPAWHATHOM
37. | IIpoTHBOIOIOKHEIE YHCIIA. 2 PSAMOH C 3aJaHHBIMH KOOPIMHATAMH;
38. | Moxysb uncra. 5 3HATH, 1€ PACIOJATAIOTCS
TIOJIOXKUTCJIBHBIC U OTPULIATCIIbHBIC YU CJIa
39. | CpaBHeHwMeE UnCEL 3 . Ny
20 1 5 Ha KOOPAMHATHON NPSIMON;yMETh
: SMCHCHHC BEJIMHNH HAXOIUTh MOJYJIHM KaK MOJOXHUTEIBHBIX,
41. | KoppexkunoHHOe 3aHATHE 1 TaK M OTPHIATENBHBIX YHCET
«IIpotuBomnosnoxHbie ynucia. Moayninb
qucia»
VI. | CiaoxkeHune ¥ BbIYUTAHHE
MOJIOKUTEJIbHBIX H OTPUIIATEIbHBIX 13
qucesa
4?2. | CnoxeHue 4uces ¢ MOMOILIBI0 2 YMETh CKJIaJIbIBATh OTPHUIIATEIILHBIC
KOOPIMHATHOW TPSMOM. YHCJIa;3HATH AITOPUTM CIIOKESHHUS YHCEIT C
43. | CrnoxxeHue OTPHUIATEIBLHBIX YHCEIL. 2 pa3HBIMU 3HAKAMH; YMETh CKJIa[bIBATh
44. | Cnoxxenue yrces ¢ pa3HbIMH 3HAKAMH. 3 1HCIa C pasHBIMU 3HaKaMM;
YMETh CKJIAJIbIBATh U BBIYUTATH YHCIIA C
45. | KoppekuuonHnoe 3anstue «CiaoxeHue 1
pa3HBIMH 3HAKAMHU;
YUCEJI C Pa3HBIMU 3HAKaAMU».
TR 3 YMETb OTKJIaJbIBaTh MOJIO0KUTEIBHBIE U
. BIYMTAHHE.
OTpHUIIATEIbHbIC YHCIIA HA
47. | Koppexunonnoe 3ansitue «Cnoxenue u | 1 KOOPAMHATHOI IIPSIMOIA
BBIUMTAHHE MOJOKUTEIBHBIX 1
OTPUIIATETLHBIX YUCEI»
VIL. | YMHOXKeHUE U
JeJieHHe TOJI0KUTEIbHBIX U 13
OTPHIATEJIbHBIX YHCeJI
48. VMHOXKEHHE. 3 3HATH TaOJIHIy yMHOKEHUS; YMETh
49 HeﬂeHHe. 3 IICPEMHOXKATh YHCJIa € pa3HbIMH 3HAKAMU;
YMETBH IEPEMHOXKATH OTPUIATEIIBHBIC YN CJIa
50. | PaunoHnaibHble dncna 2 YMETh JIETTUTh 9HCIIA C PAa3HBIMU 3HAKAMH;
51. | KoppekunonHoe 3ausTie «YMHOXeHue u | 1 YMETb JeJIUTh OTPULIATENBHBIC YHCIIA; yMETh
JEJICHUE MMOJOXKUTEIbHBIX U peUIaTh YPAaBHECHUA U TCKCTOBBIC 3a/1a4U;
OTpHHaTeHBHI)IX qUCEeI» YMETH HaXO}II/ITj) 3HAYCHUEC BBIPpAKCHUA,
) Cron — — 3 WCTIONB3Ysl CBOMCTBA CIIOKEHUS 1 YMHOKEHUS
. BOMCTBA JICHCTBHIA C PAI[HOHATBHBIMH T —
YHCITAMH.
VIII | Pemenne ypaBHeHui
17
53. | PackpsiTie ckoOOK. 4




54. Koa(b(bI/IuI/IeHT. YMETh pacKpBIBATh CKOOKH U MIPHBOAUTH
55. | IlomoGHEIE cllaraeMele. 3 monoGHeIe CltaracMeic;
3HATH [0 KAKOMY CBOMCTBY YMHOXKCHHUSI
56. | Koppekumnonnoe 3ansitue «Packpeitue BBITONHAIOT IPHBEIEHHE M0JI00HBIX
CKOOOK» CllaraeMpIX; yMETh PEIIATh YPABHEHMUS 11O
57. | Pemenue ypaBHEHUH. 4 [paBUILY IIEPEHOCA CIIAraeMOT0 U3 OHOM
JaCTH ypaBHCHUS B APYT'YIO; YMETh PELIATH
58. | KoppeknunonHoe 3ansitue «Pemenne 1 b APYTYIO; YMETE P .
. YPaBHEHHUS 10 MIPABUILY JeNIEHUS 00erX JacTei
YPaBHCHHN>» Ha OJIHO YKCJIO; YMETh PEIIaTh 3aJa4l Ha
COCTaBJICHUE YPaBHEHUU
IX. | KoopauHaThl Ha MJI0CKOCTH 14 1
59. | IepneHANKYISAPHBIC TPSIMBIE. 2 YMETh C HOMOIIIBIO YEPTEIKHBIX HHCTPYMEHTOB
60. | Hapamicibrbic npsvbic ) CTPOUTH IEPICHIUKYISPHBIC IPSIMBIC; YMETh
- CTPOUTH CHCTEMY KOOPIHUHAT; yMETh OTMEUATh
61. | KoopnunarHas niockoCTs. 3 Ha TIOCKOCTH yKa3aHHBIE TOUKH; YMETh
62. | Cronbuarbie quarpaMMel. 2 OIPENENIATh KOOPANHATHI TOYKH; YMETh
63. | I'padukmu. 3 CTPOUTH CTOJIOUATHIE JUATPAMMBI; YMETh
CTPOUTH KPYTOBYIO JUarpammy;
64. | Koppekuunonnoe 3anstue «Koopauaater | 1 YMETb 110 JMAIPAMME HAXOIHTS SHAYCHHS:
Ha IIIIOCKOCTH» UMETh MPEJICTABICHUE, YTO TAKOE IPaQUK;
YMETH 110 IpaUuKy HAXOUTh 3HAUCHUS
X. | IloBTOpEHHne 12 1
[puBenenue npobeit k obImEeMy 1 YMETb CpaBHUBATh, CKJ1aJIbIBaTh U
3HAMEHATEJIIO. BBIYUTATH APOOU C Pa3HBIMU 3HAMCHATEIISIMHE;
CpaBHeHNe, CIOKEHNE U BbIYMTaHHE ApoGel | | YMETh HAXOAUTh 3HAUYCHHE BBIPAKCHHI; 3HATH
C PA3HBIMU 3HAMEHATE/ISAMHU QITOPUTM YMHOMKCHHSI OOBIKHOBEHHBIX
% oo I pobeii; yMeTh PEACTABIIATh CMEIIAHHOES
MHOMKCHIC Apoben. YICIIO B BHJIE HETIPABHJIEHOW APOOH U
Henenue. 1 Ha00OpOT; YMETh CKJIaIbIBaTh U BEIYUTATH
[Ipsimast 1 oOpaTHAS TPOMOPIMOHAIEHEIE 1 IKCJIa C Pa3HBIMU 3HAKaMMU,
3ABHCHMOCTH. YMETh HaXOJUTh 3HAYEHHE BHIPAXKEHHIA;
€Th ONpPEJIeISATh MOJY/Ib YHCIIA; YMETH
CroxeHue U BBIYUTaHUE YHCEN C pa3HBIMU 1 ™ pent Y. m
SHAKAMIL YMHOXATb II0JI0KHTEIIBHBIE M OTPUIIATEIbHBIE
- YHCIIa; YMETH JACIHUTH ITOJIOKUTEIBHBIC 1
YMHOKEHUE U JEJEHUE MOJTOKUTEIbHBIX U 2 OTpHLATEITBHBIE YHCIA; YMETh PACKPBIBATH
OTPHULIATC/IbHBIX YHCCJL CKOOKH ¥ [TPUBOAUTH [TOJJOOHBIE ClIaraeMbie;
[logoGHbIe cnaraemble 1 3HATh, KAK PACKPBIBATh CKOOKH, KOTa TIepe/
KoOp/HATHas! [IOCKOCT. 1 CKOOKAMM CTOUT 3HAK «+» WM 3HAK «-»;yMETh
7 5 I CTPOUTH CHCTEMY KOOPIMHAT; yMETh OTMEUATh
Torosasd KOHTPOJILHAA paboTa. Ha TJIOCKOCTH yKa3aHHbIE TOUKH;
O6o6maromiee MOBTOPEHUE 1 YMETH ONPEAETATh KOOPAUHATEI TOYKH 110
rpaduky
Hroro | 187 14




Auredpa 7 kjiacc

ILan
OBBIX
Ne Tema Bcero | koHT ®opMupyeMble YMEHU S U
n/n 4acoB | poJib HABBIKH
HBIX
padoT
L. MaremaTHyeCKHii AI3BIK. 13 1
MaremaTHyeckasi MO1eJIb
1. Yucnosie u anredbpandyeckue
— 3 COCTABJIATH OYKBEHHbIE
i - BbIpa)KE€HUS U QOPMYJIBI 10
2. UTo Takoe MaTeMaTUYECKHUI SI3bIK 1 VCTOBHSM 3a(a4H, PEIIaTh
3. YTo Takoe MaTeMaTUYECKasd MOIEIb 2 TEKCTOBOM 3a/aUHl BBIIENSAS TPU
4. JInHeliHOe ypaBHEHHE C OJTHOU ’ 3Tana MaTeEMaTUIECKOTO
HepeMeHHoﬁ_ MOACIIMPOBAHUA, PCIIATH
3 BXOMHOMN KOHTPOIH 1 JHMHEHHEIE YPABHEHHA C ONHOM
[IEpEMEHHOM
6. KoopaunaThas npsimasi. 3 P
I1. JIu"eitHass pyHKUMSA 14 1
7. KoopauHnaTtHas miockocTh 2 CTpPOUTH TpaUKH ypaBHEHUS C
8. JluneitHoe ypaBHEHUE C IByMsI 3 ABYMs IIEPCMCHHBIMU 1 JIMHCHHOU
IIEPEMEHHBIMU U €70 IpaduK. bynkuum, HaXOMUTDb SHAICHUC
9 Jluneitnas ¢pyHkuus u ee rpaduk 3 (bynuuH, 3anaRKOM GOpMyIOH,
i _ Tabnunei, rpadukom 1o eé
10. Jlnnerinas pynkums y = kx. 3 apryMeHTy, HaXOUTh 3HAYECHUE
11. B3auMHOE pacronokeHne rpapuKoB apryMCHTa 10 SHA4CHMIO
B —— 2 (dbyHKIIMH, 3a1aHHOH TpadUKOM
WU TaOJTULIEN.
I11. Cucrtembl ABYyX JIMHEHHBIX ypaBHeHuil | 15 1
¢ IBYMsI epeMeHHbIMH
12. OCHOBHBIE IOHATUS 2 .
peraTh CUCTEMBI JABYX JIMHEHHBIX
13. MeTon moacTaHOBKH. 4
aBHEHUI C IBYMs
14. MeTton anreObpandecKkoro CIOKECHUSI. 3 P Y
_ _ MepEMEHHBIMU TPEMsI CIIOCO0aMH
15. CucteMsbl IBYX JIMHEUHBIX YpaBHEHUI € .
BYMSL [IEPEMCHHBIMH KaK (rpaduaeckuM, O ICTAHOBKOH,
Y P 5 CJI0’KCHHEM), IPUMEHSATD IIPU
MaTeMaTUYeCKHNEe MOJICIIH PeaTbHBIX
. pEIIeHNH TEKCTOBBIX 33734
CUTyaLUH.
Iv. Crenennb c HaTypadabHbiM | 10 1
NoKa3arteJieM 1 ee CBOICTBa
16. UTo Takoe cTeneHb ¢ HATypaJIbHBIM |
MIOKa3aTesieM.
17. Tabnuma OCHOBHBIX CTENEHEH 1
18. CBoiiCcTBa CTENIEHU C HATYPAIbHBIM BBLIIOTHATE OCHOBHBIC NCHCTBHA
I 3 HaJl CTEMICHSIMU C HaTypaJbHBIMU
- _ MOKa3aTesIMU
19. YMHOXKEHHE U JCIICHUE CTEIICHEN C 3
OJIMHAKOBBIMH ITOKA3aTEIISIMHU.
20. CremneHs ¢ HYJICBBIM MTOKa3aTeIEM |
V. OnHoYJIeHbI. Onepaunu Haag| 10 1




OJHO4YJICHAMH

21. [Tonste onHounena. CTaHAAPTHBINA BU |
OJIHOYJICHA.
22. CnoxxeHue ¥ BBIYUTAaHUE OJHOUYJICHOB. 3 BBITIOJHSATD IEHCTBHS HaJl
23. YMHO)XeHHe oaHOUIIeHOB. Bo3Benenue ) OJTHOUJICHAMH.
OJTHOWJICHA B HATYPaJbHYIO CTETICHb.
24, JleneHne 0THOYJIEHA HA OJTHOYJICH. 3
VI. MHoOro4/1eHbl. Apudmernyeckne | 18 1
onepamuy HAJ MHOTO4JI€eHAMH
25. OCHOBHBIE TOHATHS. 1 N
BBITIOJHATH ICHCTBUS HAJ
26. CrnoxeHre ¥ BEIYUTAHUE MHOTOYJICHOB. 3 MHOTOUIEHAMH, TIPHMEHSTH
27. YMHOKEHHE MHOTOWICHA HA OJJHOYJICH. 2 GOPMYJIBI COKPAIIIEHHOTO
28. YMHOXE€HHE MHOTOUYJICHA Ha MHOTO4JICH. 3 YMHOXEHUS, KBaJIpaT CyMMbI
29. @opMyJIbl COKPAIIEHHOTO YMHOXEHHS. 5 KBaZpaT pa3HOCTH, Pa3HOCTb
30. JleleHre MHOTOUIEHA HA OJHOUICH 3 KBa/paToB.
VIIL Paznoxenue MHOI'04J/ICHOB Ha| 23 1
MHOKHTEJIH
31. Uto Takoe paszioKeHue MHOTOUWICHOB Ha |
MHOHUTEIN U 3a4eM OHO HYKHO
32. BriHecenune o01mero MHOKHTENS 3a )
CKOOKH.
33. Crioco6 rpynmupoBKH. 2
BBITIOJIHSITh Pa3IOKEHUE HA
34, PaznoxxeHne MHOrO4JICHOB Ha MHOYHTEIIN Pa3THYHBIMU
MHOKHTEJH C IOMOIIBI0 (hOopMyTT 6 crioco0aMu, BBITIONHSATh
COKpPAIIEHHOTO YMHOXCHHS. TOKJIECTBEHHBIE MPEeOOpa30BaHUS
35. PassokeHne MHOTOYJIEHOB Ha PALMOHANBHBIX BHIPAKEHUH
MHOKHUTEJH C IOMOIIBI0 KOMOHHAIINN 4
Pa3TUYHBIX TPUEMOB.
36. Coxparenue anreOpandecKux Apo0ei. 4
37. Toxnectra 3
VIII. | ®yukuus y=x> 9 1
38. Oyuknusa y=x> u ee rpaduk. 3 paboTaTh ¢ rpagUIeCKIUMHU
39. I'paduueckoe pemienre ypaBHeHHIA 2 MOJIETISIMH,
40. UYT0 03HayaeT B MaTEMAaTHKE 3aIKCh y = 3 YUTaTh U CTPOUTH Ipaduk
f(x) byHKIHH y=X7.
IX. CraTHCTHYECKHE XaPaKTePUCTHKH 10
41. Jloka3atenbCcTBO 3 pemaTth MpocTenIme
42. Cratuctuyeckue XxapaKTepUCTUKU 3 KOMOMHATOPHBIC 3a1a4H,
43. CraTtucTuyeckue MCCIeI0BaHUs 3 COCTABILTTD ISPEBO BAPHATTOE,
peraTh 3a1a41
X. HUrorosoe nosropenune 14 1/2
yaca/
44. Yucnossle u anreOpanyeckue | 2 YMEHHE BBINOJIHSATh
BBIPKCHUS. anredpanyeckue mpeodpa3oBaHus,
45. DyHKIMY Y = X2, Y = KX+B 2 YMEHHUE pelaTb YpaBHEHUSA U
46. CucrteMbl IBYX JIMHEWHBIX ypaBHEHUH C | 2 CUCTEMBbI ypaBHEHHH, paboOTaTh C




JIByMSsI IEPEMEHHBIMU rpagUIecKUMH MOCIISIMH,
47. CreneHnb ¢ HaTypaJIbHBIM TOKa3aTesnaeM u | 1 yMeHHe paboTaTh C
ee CBOMCTBa anreOpanyecKUMU U YUCITOBBIMH
48. MHuoTO4YWIeHBI 1 BBIPXKEHUSMU
49. DopMyJIbl COKPAIIEHHOIO YMHOXEHHUS 1
50. Paznoxxenne Ha MHOXUTETN 2
51. Hrorosast koHTposIbHAsI paboTa 2
52. O6o0maroMii ypok 1
Hroro: | 136 9
I'eomeTpus 7 kiacc
ILnan
OBBIX
Nen/ TEMA Bcero | konrt DopMupyemMbie yMEHUS U
n 4acoB | poJib HABBIKH
HBIX
padoT
I. HavajabHble reoMeTpHYeCKHe CBeICHUS. 10 1
1. prlMafl " OTPE30K. qu H YTOJL. 2 U3MEPATh JaHHBI OTPE30K C MOMOLIBIO
D) CpaBHEHHE OTPE3KOB U YITIOB 2 MaciraOHON IMHEWKN U BBIPAXKaTh €T0
- - I JUIMHY B CM, MM, M, HaXOJUTh JUIUHY
3. M3Mepenne OTPE3KOB U YITIOB. A —
4, [leprienquKyJIsIpHBIE TPSIMBIE 2 HAXOJUTh TPALYCHYIO MEPY JaHHBIX
2 YIJIOB, UCTIONb3Ysl TPAHCIIOPTUD,
n300pakaTh MPSMOH, OCTPHBIH, TYIIOH U
pa3BEpHYTHIN yroi; CTPOUTh CMEKHBIE U
S. Pewenne sanay. BEPTUKAJIBHBIC YIUIBI, PEIIATH 3a1a4u;
CTPOUTH MEPIEHIUKYISAPHBIE NIPSAMBIE,
peliaTh 3ajiavuu
II. TpeyrojibHUKHU 17 1
6. [IepBblit mpU3HAK paBEHCTBA TPEYTOJIBHUKOB 3
7 Menuanbl OUCCEKTPUCHI M BBICOTHI 3 YMEHHE JIOKa3bIBATH PABEHCTBO JIAHHBIX
* TpeerHBHI/IKa. TPECYTOJIbHUKOB, pCIIATh 3aJa41 Ha
< < IIPU3HAKU paBCHCTBA TPEYIrOJIbHUKOB;
BTopoii u TpeTuii npu3HaKu paBEeHCTBA 4 P p peyr
8. 0TpaboTaTh HABBIKA PEUICHUS
TPCYTrOJIbHMKOB. HpOCTEHIIMX 33124 HA HOCTPOEHHE, 110
. aJlauyy Ha TIOCTPOEHUE TOTOBBIM YEPTEKAM
9 3 3 p
10. | Pemenue 3amau 3
III. | IapauienbHbIE MPsSIMbIe 13 1
11. | Ilpu3Haky napajiebHOCTH JBYX NPSMBIX. 4 YMETb JIOKa3bIBATh [1aPAIIICIBHOCTD
12. | AkcroMa MapayuIeIbHBIX PSMBIX. 5 TPAMBIX € HCTIONb30BAHHMCM TMPU3HAKOB,
3 HAXOIUTb PaBHBIE YIJIBbI IIPU
13. Pemenue 3amau HapajulebHbIX IIPSIMBIX U CEKYIIEH,
NMPUMCHATH 3HAHUA TIPU PCHICHUUA 3a1a4
v CooTHOIIEeHHEe MeKTY CTOPOHAMM H YIJIaMu 18 )
" | TpeyroJibHuKa
14. CyMMa yrJIoB TpEeYyroJIbHUKA. 2 JIOKa3bIBaTh TEOPEMY O CyMME YITIOB
COOTHOIIICHUST MEX Iy CTOPOHAMH U yriaMHu 3 TpeYroJIbHIKA 1 €€ CIICACTBHA,
15 JAO0Ka3bIBATb TCOPEMY O COOTHOLICHU N
TpPEeyroJbHUKA
MEXy CTOPOHAMM U YIIIAMH
16. [IpsAMOYTOIbHBIE TPEYTOJILHUKH. 4 TPEYTrONBHHUKA U CIEIACTBHS U3 HEE,
17. | IlocTpoeHue TpEeyroabHUKA 110 TPEM 4 TEOpPEMY O HEPAaBEHCTBE TPEYTOJIbHUKOB,




3JIeMEeHTaAM MIPUMEHSATH UX K PELICHUIO 3a/a4;
3 CTPOUTH HCKOMBIE (bUTYpHI IUPKYIEM H
JJMHCHUKOU,
18' PemeHHe 3anaq AaHaJIn3 U TOKa3aTCJIIbCTBO ITPOBOAUTH
YCTHO
V. IloBTOpEHME 10
19. | [Ipsamas, oTpe30K, Jy4d U YroJl. 2
20. | TpeyronbHuKHN 2 yMEHHUE pelaTh 3aJa4, yMEHHE
21. | [TapannenbHble TPSIMbIE 2 IIPUMEHSTH [10Jy4YECHHBbIC 3HAHUS
. CoOTHOUIEHUS MEXKTy CTOPOHAMU U yIJIaMHu 2 IIpY pEIICHUH 3a/1a4
TpeyrojbHUKa
23. | UtoroBast KOHTpOJIbHAS paboTa 1
24. O600maronMit ypok 1
Hroro: | 68 5
Auareopa 8 kaacc
Iinan
OBbIE
Ne Tema Bcero gg::: ®opmupyemMbie yMEHHUS U
n/n 4acoB HABBIKH
Hble
paGoTt
bl
I. Auredpandeckue Ipodu 21 2
1. OcHOBHbIE TIOHATUS 1 COKpallaTh IpoOH, BBIIOJIHATh
2. OcHoBHBIE CBOMCTBA anrebpandeckoit 1poou. 2 JCHCTBHS C aNreOpanyeCKuMH
3. CrnoxeHue U BBIYUTAHHUE alTeOpanyecKux ApoGsMI, ypOLIATH
. 2 PaLMOHAIBHBIC BBIPAXKCHHS U
Ipobeil ¢ 0IMHAKOBBIMU 3HAMEHATEIISIMH. 1OKA3BIBATE TOKIECTEA,
4. BXOJHOH KOHTPOJIb 1 pelaTh paloHaIbHbIe
5 CrnoxeHue U BBIYMTaHHUE IpOoOeil ¢ pa3HbIMU 3 ypaBHEHHUs.paboTaTh CO
SHaMCHATC/IAMH. CTETIEHSIMU C LIEJIbIM
6. YMHOKEHHE U JISTICHHE anreOpandecKux OKA3ATEIIEM.
npobeii. Bo3Benenne anredpandeckoit 1poodu 3
B CTETICHb.
7. [IpeobpasoBanue paoOHaIbHBIX )
BBbIpaYKEHUH.
8. [lepBbie mpeacTaBIeHUS O PEIICHUN )
palMOHAJIbHBIX YpaBHEHUN
. CreneHb C OTpULIATEIBHBIM LIEJIBIM 3
MOKa3aTeseM.
II. DyHKIMSA KBaJAPAaTHbIA KOPEHb U ee 16 1
CBOJCTBA
10. PanuonanbHble yncia 1 YMEHUE CTPOUTH U YUTATh
11. [ToHsiTHS KBaAPATHOTO KOPHS U3 ) rpaduk QyHKIUU Y = \/; ,
HEOTPULIATENBHOIO YHCIIa. 10JIb30BaThCSl CBOMCTBAMHU
12. HppaunonanbsHble yucia 1 KBaJIpaTHBIX KOPHEH B
13. MHO0k€eCTBO NJEUCTBUTEIILHBIX UHCEIT 1 BBIMUCIICHUSX,




14. OyHKLIUA ) = Jx ., ee coiicTBa 1 rpaduk. peoOpa30BaHUAX U PEIICHUIX
15 ypaBHeHuH, paboTaTh ¢
' CBoiicTBa KBaJpaTHBIX KOPHEH. MOJTYJIEM.
16. [IpeoOpa3oBanue BbIpaKEHUM, COAEPKAIINX 3
olepalyio U3BJICYEHHUS KBaJAPATHOTO KOPHSL.
17. Monynb neficTBUTENEHOTO YKcia, rpaduk
byHKIIH 3
=z
- ] 2 —
vy — x|, dopmyna x ||
I11. dyukuus y= kx? u ee cBoiicTBa 20
18. DyHKIWMS y = KX%, € CBOWCTBA M rpaduk 3 YMEHHE CTPOMTb rpaduk QpyHKIMH
.. (3 — 2
19. | ®ynkuus y= k/x eé cBoicTBa U rpaduk. 3 BILIA Y = KX* H 110 rpaguiy
OIIPEACIATh CBOMCTBA KIIWH;
20. Kak noctpouts rpaduk GpyHKIuu P bys
YMEHHE CTPOUTH TpaduK QyHKITIH
y = f(x + 1), ecm u3BecTeH rpaduk GyHKIIUN 2 "
y = f(x) Y = —, peuaTh ypaBHEHHS H
X
21. Kax noctponts rpaduk GpyHKimu CHCTEMBI ypaBHEHU I IpaduuecKy,
y = f(X) + m, ecnu u3BecTeH rpadux 2 CTPOUTH rpaQHKU PA3THIHBIX
Gynkuun y = f(x) (GYHKIMH C TTOMOIIBIO
22 KaK HOCTpOI/ITB Fpa(bI/IK Q)YHKHI/II/I napauieJbHOTO NMepeHoca BAOJIb oceit
KOOpAuHAT;
y = f(x + 1) + m, eciiut u3BecTeH rpadguk 2
yYMEHHE CTPOUTH rpaduk
(yHkumun y = f(x) KBAJIPaTUYHON (QYHKIUU U PEIIATh
23. ®OyHKIM y = ax? + BX + ¢, € CBOUCTBA U 4 KBa/paTHBIC YPaBHCHHUSI
rpaduk rpaguyecKuM criocoooM.
24. I'padmyeckoe pemeHue KBaIPaTHBIX 3
YPaBHEHHUM.
IV. KBanpaTHbie ypaBHeHH s 27
25. OCHOBHBIE TIOHSTHS. 3 YMEHHUs pelaTh KBaJpaTHbIC
26. ®dopmyJsia KOpHEH KBaJIpaTHOTO YpaBHEHUSI. 6 YPaBHEHHA U PEIIATh 3a/1a9H €
27. PaunonanbHbie ypaBHEHUS 4 TTOMOIIPIO KBA/PATHBIX
aBHEHUH, pelaTh
28. PanyonanbHble ypaBHEHUS Kak P P
paloHaJIbHbIE YPaBHEHUS U
MaTEMaTHYECKUE MOJIENH PEAJIBHBIX 3 PElIaTh 3a/124H ¢ TOMOILIBIO
CHUTYyallnu. palMOHAJIbHBIX YPaBHCHUH,
29. Eme ogna popmyna kopHeit KBaapaTHOTO ) pemaTh uppaluoHalIbHbIE
YpaBHEHHUS YpaBHEHHA.
30. Teopema Buera. 3
31. HppanmonanbHele ypaBHEHHUS. 5
V. HepaBenctBa 24
32. CBOMCTBA YHCIIOBBIX HEPABEHCTB. 4 YMEHHE I0JIb30BATHCSA
33. UccnenoBanue GyHKIM HA MOHOTOHHOCTD. 4 CBOMCTBAMH HCPABCHCTB JJIA
34. Penienue TMHEMHBIX HEPABEHCTB. 4 PCILICHNA pasIITIHBIX 34 1aHHH,
eIIaTh JIMHEHHbIE
35. Pemenne kBaipaTHBIX HEPABEHCTB. 5 P
_ HEPaBEHCTBA U KBa/IpaTHbIE
36. [Tpubmm>xeHHbIC 3HAYCHUS ICHCTBUTEIHHBIX ) HepAaBEHCTBA, ONPE/IEIIATh
qucel Kako# (yObIBaIOMICH WIH
. BO3pacCTaroIlei) SABIseTCS
37. CraHznapTHBIHA BUJ OJOKUTEIBHOIO YHUCIIA 4 p miek)
byHKIHSL.
VL. Teopusi BeposiTHOCTH 9




38. [Ipocreiinme KOMOMHATOPHBIE 3aJaUH. 4 YMEHHE pelaTh pa3inyuHbIe
39. CayyaiiHble COOBITHS 1 BEPOSTHOCTb 4 BUJBL 3334
VII. | UToroBoe noBTOpeHue 19 1
40. Anrebpanudeckue apoou 3 YMEHUS pelaTh KBaJpaTHbIC
41. ApudmeTrHaecKuii KBaJpaTHBIN KOPEHb 2 YpPaBHEHHUSI, peIIaTh JIUHEHHBIE
42. JlelicTBUS ¢ KBaIpaTHBIMU KOPHSMHU 2 HEPaBEHCTBA U KBa/IpaTHbIE
43. DyHKIUH Y = KX+B, ¥ = X%, y=K/X U HX 1 HEPaBEHCTBA, YMEHUSA
rpa(bpnq/[ BBITIOJIHATH JIEVUCTBUS C
44, OyHKIMK Y = X3,y = ax’+BX +C U ux rpadukn | 1 anreOpanyecKuMu ApodsMH,
45. OyHKIMU U UX TpaduKu 1 YMCHHA CTPOUTD H 1MTATh
46. KBanpartHble ypaBHeHUs 4 rpadukn QyHKIHA
47. Hepasenctsa 1
48. JIuHeiinple HepaBeHCTBA 1
49. KBanpaTHble HEpaBeHCTBa 1
50. Wtorosast koHTpoabHas padoTa 1
51. OO6o0maroniit ypok 1o TeMe « YpaBHEHUS U 1
HEpaBEHCTBa»
Hroro | 136 8
I'eomeTpus B 8 Kiacc.
Ne Tema Bcero | Ilinan ®opmupyemMble YMEHHUA U
n/n YacoB | OBbIe HABBIKH
KOHT
poJb
Hble
padot
bl
L YeTbIpexyroabHUKH 14 1
1. MHOroyrojasHIUKH 2 BBIBOJIUTH (DOPMYITy CyMMBI
TJIOB BBIITYKJIOTO
2. [lapamienorpaMm u Tpaneuus. 6 Y Y
MHOT'OYTOJIbHUKA, peIlaTh
3. [Ipsmoyronbauk. Pom6. KBampar. 4 3a1aun
4. Pemenue 3amau. 1
1I. Ilaonraaun 14 1
5. [Tnomaas MHOTOYTOJIBHUKA 2 YMCHHE pCILIATh 3a/1aH Ha
HaX0XIACHUC I1JI0Aaau
[Tnomanap napamienorpaMma, TpeyroJbHUKA 6 MHOTOYIOJIbHHKA, TIapalIeIorpaMma,
u Tpaneuuu. CamocrosaTenbHas paboTa TPEYTONbHUKA, TPATIELHN;
7. Teopema Iudaropa. 3 MIpUMEHSTH TeopeMy [Indaropa k
PECHICHUIO 3a4a4
8. Pemenune 3anau. 2
III. | ITogoGHBIE TPEYroOJbHUKH 19 2
9. OnpeneneHue Nog0OHBIX TPEYrOIbHUKOB 2 YMEHUE IPUMEHATL NPU3HAKH
10 6 HO,I[O6I/I$I TPEYTrOJIbHUKOB K PCIICHUIO
.| [Ipu3naku nogo6ust TpeyroJbHUKOB. 387124, C MOMOIHIO IHPKYIIS
11. | [IpumeHeHue noao6us K JOKa3aTEIbCTBY 4 JNIMHEHKN JETUTH OTPE3KH B TAHHOM
TeopeM u peHleHI/IIO 3a3/ad4. OTHOLICHUHW M PE€IIAaTh 3a1a4v Ha
12. | COOTHOIIEHHUS MEXKILY CTOPOHAMH U yTIaMu TTOCTPOCHHA, MPHMEHATE OCHOBHOC
3 TPUTOHOMETPUYECKOE TOKIECTBO K
IPSIMOYT'OJIBHOT'O TPEYTOJIbHHKA.
peumeHuIo 3aaa4d.
13. | Pemenne 3amau. 2




v OKpY:KHOCTH 17 1
14. KacarenbHasi K OKpY>KHOCTH. 3 JI0Ka3bIBATH TEOPEMBI O CBOKCTBE
15. | LlenTpaibHbIe U BOMCAHHBIE YIJIbL. 4 KacaTCIbHOM K OKPYXHOCTH 1
16 q TeopeMy 00paTHYIO el ¥ IPUMEHSTh
. eThIpe 3aMeYaTeIbHbIC TOUKH 3 MX TIpH PeLICHUM 3a/1a¥ yMeHUE
TPpCYTroJIbHUKA. PeIICHAN 3aa4;
17. | BnoucaHnHas u onvcaHHasi OKPY>KHOCTH. 4 0 GHCCeKTpHCe yIita H 0
18 CEepEeIMHHOM IEPHEHIUKYISIPE K
OTPE3KY UX CJICACTBHSA, a TAKIKEC
TEOpEMY O TIEPECEUCHUN BBICOT
TPEYroJIbHUKA IPUMEHSTh UX K
PCUICHUIO 3aJia4; pC€IIaTh 3aa4u Ha
Penienue 3azad. 2 MpUMEHEHHNe TeopeM 00
OKPYKHOCTHU, BIIUCAHHOH B
TPEYrOJIbHUK, U OKPYXHOCTH,
OTNMCAaHHON OKOJIO TPEYroJbHUKA U
CBOMCTB BIIMCAHHOTO M OIMCAHHOI'O
YCTBIPEXYTrOJIbHUKA
A\ IToBTOpenue. Pemenue 3anay. 4
19. YeTplpexyroabHUKA 1 YMEHHUE PELIATh 33/1a4K Ha
HaX0KJCHUE TLIOIAIN
20. Hnowamm puryp 1 MHOTOYTOJIbHHKA, NapaJIeENorpaMma,
TPEYroJibHUKA, TpAlC M
MPUMEHSATH TeopeMy [Iudaropa k
PEIICHUTIO 3a1a1
21. | UToroBas koHTpoONbHAsA paboTa 1
22. | Ob6obmaronmii ypok «HYeTeIpeXyrodbHUKI» 1
Hroro | 68 5
Aaredpa 9 kaacc.
iaan
OBbI€
KOHT
Ne Bcero ®opmMupyeMble YMEHHS U
Tema pPoJIb
n/n 4acoB HABBIKH
HbIe
pa6oTt
bl
I IMoBTOpEHNUE 2
Anre6pa]/1quKHe BBIPAKCHUS 1 HaxoxneHnve 3HaueHHs YUCIOBOTO U
— areOpandeckoro BEIpaXKEeHHH,
2. VYpaBuenus. Cuctembl ypaBHEHUH. 1 pelleH e ypaBHeHHii
II. HepaBeHcTBa U CHCTEMBI HEPABEHCTB 16 1
3. JIuneliHbIe U KBaJpaTHBIE HEPABEHCTBA 3 YMCHHE pCLIATh pallMOHANILHBIC
HEPABCHCTBA M CUCTEMBI
4. CraproBasi KOHTpOJIbHas paboTa 1 HepABEHCTB.
5. PanyonanbHble HEpaBEHCTBA. 6
6. MHoOkeCcTBO onepanuii HaJa HUMU 2
7. CucteMbl pallMOHAIBHBIX HEPABEHCTB. 4
I11. Cuctembl ypaBHeHUH 15 1




8. OCHOBHBIG IIOHATUSM. 4 YMEHUC peIIaTh CUCTEMbI ypaBHeHI/Iﬁ
9 M < 5 BTOpOﬁ CTCICHU PA3JTNYHBIMU
. €TOJIbI PEILICHUS CUCTEM YPaBHEHUM. criocoBami (rpateraecimm,
10. MTOJICTAHOBKH, aJreOpaniecKoro
p
CucreMa ypaBHEHHI Kak MaTeMaTHUYECKHUE CJIOKCHU, BBEICHNE HOBBIX
o 5 MepPEMEHHBIX), PEILICHUS 3a/1a4 C
MOJCTA PCATIbHBIX CHUTYaHH. MIOMOIIBIO CUCTEM YPaBHEHUN
BTOPOH CTEIICHHU.
IV. YucaoBas pyHkums 26 2
11. Onpenenenne uncioBoit pyukuun. O6IaCTH YMEHHE HAXOTUTh 00MacTH
o 4 omnpenencHus GYHKIIUA U 00JIacTH
oTmpeeNeH s, 00JacTh 3HaUeHUH PYHKITUH
3HaYeHUS (PYHKIINH, OTPaHHYECHHOCTD
12. CriocoOsI 3a1aHust QYHKIIAH. 2 KI[MH, HAnOOIbIIee 1
YH
13. CBoiicTBa Q)YHKIII/II/I. 3 HaMMEHbIlIee 3HaueHue QyHKInY,
BO3pacTaHus U yObIBaHUS (yHKIMH,
14. UYeTHble ¥ HEUETHBIE () YHKITUU. 4 YETHOCTH H HEYETHOCTH (yHKIIMH,
15. OyHknus y = X" (ne N), UxX CBOMCTBa U CTPOMTB M YHTaTh 'PADHKH
rpadeK 3 (YHKIMIA.yMEHNE B MOCTPOCHHH
p : rpadUKOB CTETICHHOH (QyHKIMHU U UX
16. Oyukius y = x(ne N), ux cBoiicTBa 1 3 MPOYTEHHH.
rpaduk.
17. ®yuknust y = Y/ x ,e€ cBoiicTa U rpaduk. 5
V. IIporpeccus 16 1
18. YucIioBble MOCIEN0BATEIBHOCTH. YMEHHE B HAXOXKACHUM YICHOB
YHCIIOBOH IIO0CJICA0OBATCIIbHOCTH 110
19. Apudmerndeckasi mporpeccuu. 5
(dbopMysie U HayunTh IPUMEHSTh
20. CBOWCTBA B XO/JI€ BBIITOJIHEHUS
YIpa)XHEHU; YMEHUE PelaTh
3a/1a4u, UCIIONB3YsS (OpMYITy N — TO
qIleHa apU(PMETHUECKON U
TeOMETPHUYECKON IIPOrPEeCCUH,
p porp
FGOMeTpI/IquKaﬂ HpOFpeCCI/Iﬂ. 6 peuiaTh 3ajia4u ¢ UCIIOJIb30BAHUCM
(hopMyI CyMMBI N TIEPBHIX YWICHOB
apuMeTHIecKOH M reoOMeTpHUYeCKOn
mporpecCuu, HaXOAUTb CyMMBbI
YJICHOB KOHEYHOI FeOMeTpI/I‘{eCKOﬁ
MIPOTPECCHH.
VI. Teopusi BeposiTHOCTH 14 1
21. KomMOunaropnblie 3a1aun. 5 YMEHHE pelIaTh 3aJa4u Ha
22. CratucTuka — qu3aitH nHGOpMaLuu 3
OTIpeieTICHIE JOCTOBEPHBIX,
23. [IpocTeiiive BEpOSTHOCTHBIE 3a1a4H. ) HEBO3MOKHBIX M CITy4aifHbIX
CaMoCTOsTeIbHas PaboTa COOBITHH, TTepedOp BApUAHTOB,;
KpaTHOCTH BaphaHTa, 4aCTOThI
24, DKCIEepUMEHTAIbHbIE TaHHBIE U BEPOSITHOCTU 3 BapuaHTa
COOBITHI
VIL 47 1/2
Hrorosoe nosropenne qaca/
25. Uucna u BeIpakeHUs 1 YMEHHUs pellaTh KBaJApaTHbIE
26. HaxoxneHue 3Ha4eHUS YHUCIIOBOIO 1 YpPaBHEHHUSI, pEUIATh JIMHEHHBIE
BBIPAKECHUS HEpPABEHCTBA U KBaJIpaTHbIE
217. JleiicTBrS ¢ OOBIKHOBEHHBIMH JPOOSIMH 1 HEpPaBEHCTBA, YMEHUS
28. YpaBHEHUS 2 BBITIOJTHATD JICHCTBUS C
29. KBanpaTHble ypaBHEHUs 1 anreOpanyeCKUMu ApodsIMH,




30. JluneiiHble HepaBeHCTBA 2 YMEHUS CTPOUTH U YUTATh
31. KBanpaTHbie HepaBeHCTBa 3 rpaduku GyHKIUI
32. CucteMbl HEpaBEHCTB 2
33. OyHKINU U UX TpapuKu 4
34. Penienne 3a1a4 Ha IPOLCHTHI 2
35. Pemenue 3a1a4y Ha BEpOSTHOCTh 2
36. Crenens ¢ 1eIbIM [TOKa3aTeIeM 2
37. KBanpatsbiii KopeHb. Kopensbn -oii ctenenu. | 2
38. JeiicTBus ¢ apuMeTHYECKUMU KOPHSIMH. 3
39. CucreMbl ypaBHEHHUI 3
40. CucreMbl HEpaBEHCTB 2
41. Anrebpanueckue apoou. CoxparieHue 3
npoOeit
42. JleiicTBus ¢ anreOpandecKuMH JIpoOsSMU 5
43. Hrorosast koHTposIbHAS paboTa 2
44. Oo6o0bmaronmii ypok «YpaBHEHHUS» 1
45. Oo6o06maronmii ypok «HepaBeHcTBa» 1
46. O6o6maronmii ypok « DyHKIIUU» 1
47. Oo6o6mmatommii ypok «IIporpeccusi» 1
Hroro | 136 8
I'eomeTpusa 9 kaacc.
Inan
OBbIE
KOHT
Ne Bcero ®opmupyemMbie yMEHHUS U
Tema poJb
n/n 4acoB HABBIKH
HbIe
pa6ort
bl
L. BBoaHoe moBTOpEHUE 2
II. BexTopsbl. MeToa kKoopauHaT 20 1
1. n300pakaTh 1 0003HAYATH
[TonsiTne BekTOpA. 2 BEKTODHI;
OTKJIAJbIBATh OT JAaHHOU TOYKHA
2. CI1o)XKeHne U BEIYUTAHUE BCKTOPOB. 3 BEKTOD, paBHLIﬁ JIaHHOMY, peIlaTh
YMHOX€EHHE BEKTOpa Ha 4ucio. [Ipumenenue 4 sajatn; .
BEKTOPOB K PEMIEHHUIO 33124 CTPOMTL CYMMY JIBYX 1 DOJIEE
JIaHHBIX BEKTOPOB, MOJIb3YICh
4. KoopauHaTe! BekTOpA. 2 TIPaBUIIOM TPEYrOIbHUKA,
5. PeHJeHPIe 3aau 1 Inapajuiejgorpamma,
MHOTI'OYTroJIbHUKa, CTPOUTH
0. [Ipocreiimue 3ajaum B KOOpIMHATAX. 2 Pa3sHOCTB JIBYX JJAHHBIX BEKTOPOB
7 » JIBYMS CIIOCO0aMU, pelaTh 3a1aum;
: YpaBHEHHE OKPYKHOCTH U IPSMO. 3 IPUMEHSATH YMHOKEHHE BEKTOPA HA
8‘ YHCJIO U TEOPEMY O CpeHHeﬁ JJMHHUHU
Tpamenny K peIeHnIo 3a/1a4;
BBIBOJNUTH (POPMYITY KOOPIAHHAT
BCKTOpPAa 4CPE3 KOOPAHUHATHI €TO
Pemenune 3agau. 2 pa Hep P

KOHI[OB ¥ Hayaya, KOOpAUHAT
CepeNHBI 0Tpe3Ka, JUIMHBI BEKTOpa
U PacCTOSHUE MEXy ABYMsI
TOYKAMU;




BBIBOIUTH YpaBHEHHUE MPIMON 1
OKPY)XHOCTH, YMEHHE PEIIaTh
3aa4M, CTPOUTH OKPY>KHOCTH U
MPAMBIC, 3aJaHHBIC YPAaBHEHUSIMH.

II1. CooTHOLIEHHS MekKLY CTOPOHAMH U 12
yrJjiaMM TpeyroJibHukKa. CraasipHoe
Npou3Be/ieHNe BEKTOPOB
9. CuHyc, KOCHHYC ¥ TAHTCHC YTJIa. 3 JIOKa3BIBATH OCHOBHOC
10 C TPUTOHOMETPUIECKOE TOKIAECTBA,
. OOTHOIICHUS MEXKJIy CTOPOHAMU U YTIIaMU 6 PEIATS 3a71aH: I0KA3HIBATS
TPCYTOJIbHHKA. TEOPEMY O ILIOIIAAU TPEYrOIbHUKA,
11 TEOPEMBI CHHYCOB M KOCUHYCOB
) Pemenm 4. 2 ’
CIICHHC 33/ pelarth 3a7aun
IV. JIMHa OKPY/KHOCTH M IUIOMIA/Ib KPyra 12
12. ITpaBusIbHBIC MHOTOYTOJIBHUKH. 4 OOBBACHATH: UTO TAKOE YTOI MEKILY
13. JInvHa OKPY)KHOCTH M IUIOLIAh KpyTa. 4 BEKTOpaMH, peIATh 3aNatI;
14 JTIOKa3bIBaTh TEOPEMBI 00
: OKPY>KHOCTH OIIMCAaHHON OKOJIO
IMPpaBUJIbHOI'O MHOT'OYI'OJIbHHUKA,
BIIMCAHHOI'O B HpaBHﬂbeIﬁ
PeH_IeHI/Ie 3aj1a4. 3 MHOT'OYT'OJIbHUK, TIPUMCHSATH
(hopMyIIBI JUTMHBI OKPY>KHOCTH U
JYTU OKPYKHOCTH, IUIOL@AJb Kpyra
U KPYTOBOT'O CEKTOpA MU PEIIEHUH
3aja4
V. JABuxeHust 11
15. [ToHsTHE IBUKECHUS 4 OOBSICHATB, YTO TaKOE
0TOOpakeHue MIIOCKOCTH Ha cels,
16 HapaJ'IJ'IeJ'ILHLII/I HepeHOC. 4 YTO TAKOC ABHIKCHUC, PCIIATH
17 3a/1a4M Ha JIBIKEHUE, OOBSICHATE,
P 2 YTO TaKO€ MapaIeTbHBIN IIEPEHOC
CIIICHHC 3a/1at. ¥ TIOBOPOT, PEIaTh 3aJ1a4u Ha
HapaJyIeNbHbII IEPEHOC U TOBOPOT
VL 006 akcuomMax IIAHUMETPHH 2
VII. | IloBTOopenue. Pemenue 3anau 9
18. [Ipsimbie 1 OTpe3KH. YTIIBL. 1 Pemate 3agaumn, ymenue
19. TpeyrojibHHUKH. 2 MPUMEHSTH MOJyYCHHBIC
20. YeTpipexyronbpauky. [lapamienorpamm. 2 SHaHWs IIpU PCIICHUH 3a7a1
21. Tpaneuus 1
22. PoMmb6 u kBagpar 1
23. Wtorosas koHTpoabHas paboTa 1
24. Ob6o6maronmii ypok «TpeyronbHuUK. 1
YeTelpexXyroabHUKN»
Hroro 68




