Paccmorpena «YTBepKICHA)
Ha NMeJarornyeckoM copere NIPUKa30M JUPEKTOpa
npotokoJ o1 21.08.2023r. Ne 1 MKOY «COII c. MenbHuLa»

or 21.08.2023 r. Ne 64-01

PaGouas nporpamma

no ajaredpe

y4eOHBIH TpeaMeT

7 - 9 gjiaccel

KJj1acc

CocTaBuTeNnb NPOrpaMMbl
Tapxanosa H.H.
OO yuurens

YUYHUTCIIb MAaTEMAaTUKHU
JIOJDKHOCTh

ocpBaid KBa.TII/Id)I/IKaHI/IOHHaSI KaTeropus
KaTeropus

c. Menpauma



IHosicuuTeanLHAS 3aIUCKA

Pabouas mporpamma mo maTematuke Juisi 7-9 KIIacCOB COCTaBIIeHA HA OCHOBE
1.  ®enepanbHoro I'ocymapcTBeHHOro 00pa30BATEIBLHOTO CTAaHAApTa OCHOBHOTO OOIIETO
o0pa3oBaHUs, YTBEPKICHHOTO MpuKazoM MuHuCTepcTBa oOpazoBaHusi U Hayku PD or 17.12.
2010r. Ne1897;
2.  Yueonoro miana MKOY «COIII ¢. MenbHu11aY;
3.  IlpumepHo#i mporpamMMbl 1o MaTeMaTuke 5-9 kmaccel paspaboranHoi A.A.Ky3HENOBBIM,
M.B. PrpkakoBeiM, A.M.KoH1aKOBBIM.
Pabouas nporpamma yue6HOro mpenmera «Marematuka» pazpaboTaHa Ha OCHOBE TpeOOBaHUU K
IUTAHUPYEMBIM pe3ynbTaTam ocBoeHus OcHOBHON oOpa3oBarenbHOi mporpamMbl MKOY «COIII
¢. Menpaumay, peanmsyonieit ®1'OC Ha ypoBHE OCHOBHOT'O 00IIIET0 0Opa30BaHuUs.

Pabouas mporpamma BKIIIOYaeT B ceOsl MIIaHUPYEMbIe Pe3yIbTaThl OCBOCHUS y4eOHOTO
mpeaMera — MaTeMaTHKa, COJIep)KaHue IMpEeAMETa; TeMaTUYecKoe IUIAHWPOBAaHUE C yKa3aHUEM
KOJIMYECTBA YaCOB, OTBOJIUMBIX HA OCBOCHUE KAXKIOW TEMBI.

Y4yeOHUKH:

1. Atanacss JI.C., byryzoB B.®., Kagomies C.b., [To3usk 3.I'., FOauna U.U. 'eomeTrpus 7-
9 knaccel YueOHuK /i 001eo0pa3oBarenbHbIx yupexaenuii. M.: [Ipocsemenue, 2017.

2. Bunenxkun H.A., KoxosB.U.,Yecnoko A.C., llIBapudoypn C.M. Maremaruka. S5 kiacc:
YueOHuk /1 001eo0pa3zoBaTenbHbIX yupexxaeHuii. M.: Muemosuna, 2015.

3. Bunenxun H.A., KoxosB.U.,YUecHokoB A.C., llIBapubypn C.1. Matemarnka. 6 kmacc:
YueOHuk 1 001eo0pa3zoBaTeNnbHbIX yupexxaeHuii. M.: Muemosuna, 2014.

4. MaxkapsraeB FO.H., Munarok H.I'., Hemkos K.W., CyBopoBa C.Bb. Anre6pa 7 kiacc:
YueOHuk /i 061eo0pazoBarensHbIx yupexaenuit. M.: [Ipocsemenue, 2017.

5. MakxkapsraeB FO.H., Munarok H.I'., Hemkos K.H., CyBoposa C.b. Anre6pa 8 kiacc:
YueOHuk /uig 061eo0pazoBarensHbIx yupexaenuit. M.: [Ipocsemenue, 2018.

6. MaxapsraeB FO.H., Munarok H.I'., Hemkos K.U., CyBoposa C.b. Anre6pa 9 kmacc:
VYuebHuk 111 0011eo6pa3zoBarenbHbIX yupexaenuil. M.: IIpocsemenue, 2018.

MecTto yuyeGHOro npeamMeTa B y4eOHOM IJIaHe
Pabouas mporpamma o MmareMaTHKe paccunTana Ha 845 gacoB B 7 — 9 kiaccax:

Kiace ITpenmer KonnuectBo yacoB B OO111e€e KOTMYECTBO
HEJIeNIo 9acoB B I'oJ
) Martemaruka ) 170
6 MaremaTnka 5 170
7 Anrebpa 3 102
['eomerpus 2 68
8 Anrebpa 3 102
['eomerpust 2 68
9 Anrebpa 3 99
['eomerpust 2 66
Bcero 845

Pabouas mnporpaMma HampaBieHa Ha JOCTHXKEHHE IUIAHUPYEMBIX MPEIMETHBIX
PE3yIBTATOB OCBOCHUS O0YUYAIOIIMMHUCS MMPOTPAMMHOTO OOIIIETo 00pa30oBaHuUs MO MaTeMaTHKe. A
TaKXKe IUIAHUPYEMbIX  PE3YyJIbTAaTOB  MEXKIUCHMIUIMHAPHBIX  y4eOHBIX  MpOrpaMM IO
(GOpMHUPOBAHNIO YHHMBEPCATbHBIX YU4E€OHBIX NEHCTBUI (JMUYHOCTHBIX YHHUBEPCAIBHBIX YYEOHBIX
NeHCTBUHM, PEryIATUBHBIX  YHHUBEPCAJIbHBIX  Y4YEOHBIX  JEUCTBHHM, KOMMYHUKAaTHBHBIX
YHHUBEpPCAIbHBIX YUeOHBIX JE€UCTBUM, T03HABATENbHBIX YHUBEPCATbHBIX YUEOHBIX JE€HCTBUI), MO




dbopmupoBannio MKT — koMneTeHTHOCTH 00yYaroInuxcsi, OCHOB y4eOHO-MCCIIEIOBATEILCKOU 1
MPOCKTHOM JIEATEILHOCTH.

IlnanupyemMble pe3yibTaThl H3yYeHUS Y4eOHOro npeamera «Maremarukay
JlocTHKeHUsl TNYHOCTHBIX Pe3y/bTaTOB
JIMYHOCTHBIMHU pe3yJibTaTaMH H3y4deHus npeamera «MaTematuka» (B BUJE Y4€OHBIX KYpCOB:
5—6 xnmacc — «Maremaruka», 7-9 kiacc — «Anredpa» u «l'eoMeTpus») SIBISIOTCS ClENYIOIIHE
Ka4yecTBa:
— HE3aBHCUMOCTb M KDUTUYHOCTH MBILICHHS;
— BOJISI U HACTOMUYMBOCTB B IOCTHKEHUH LIEJIH.
CpencTBOM TOCTHIKEHHUS ITUX PE3YIbTATOB SBIISCTCA:
— cucTeMa 3aJjaHuil y4eOHUKOB;
— Mpe/cTaBIeHHas B y4eOHUKAX B SBHOM BHJIE OPTaHU3AIMsI MaTepuaia o MPUHLIUITY
MHUHHMMAKCa;
— HCTIOJIb30BAaHME  COBOKYITHOCTH  TEXHOJIOTHMH,  OPHEHTUPOBAaHHBIX  HAa  pa3BHUTHE
CaMOCTOSITEJIBHOCTH U KPUTUYHOCTU MBIIUICHUS: TEXHOJOrHs MpoOJeMHOro Juajora,
TEXHOJIOTHUS POTYKTUBHOTO YTCHHUSI, TEXHOJIOTHS OLICHUBAHHMS.
JlocTHKeHUs MeTanpeIMeTHBIX Pe3yJIbTaTOB
Memanpeomemnvimu pe3yibTaTaMu U3yueHus Kypca «MaTtematuka» siBisiercs (OpMUpOBaHUE
YHUBEpCcalIbHbIX yueOHbIX nercTBuil (YY ).
Pezynamuenvie YY/I:
5—6-it knaccwt
— CaMOCTOSITETIBHO O0OHapyscusams U (GOpMyIUpoOBaTh yuyeOHYIO TpoOIeMy, ONMpEneNsiTh Lelb
y4eOHOIl 1esITeTbHOCTH, BBIOUPATh TEMY IPOEKTA;
— blOGUCAMb BEPCUHM PEIICHWS NpoOJeMbl, OCO3HaBaTh (M HWHTEPHIPETHPOBATH B Clyyae
HEOOXO/JMMOCTH)KOHEUHBIM  pe3yibTaT, BbIOMpaTh  CPEACTBA  JOCTIDKEHUS  LEIM U3
MPEUIOKEHHBIX, @ TAK)KE UCKATh MX CAMOCTOSITEILHO;
— cocmasnamy (MHIMBUAYabHO WIM B TpyIIe) IJIaH peleHus MpoosieMbl (BBITOIHEHUS
IIPOEKTA);
— paboTast MO IUIaHy, ceepsAmb CBOM JIEHCTBUS C LENbIO M, NMPU HEOOXOAMMOCTH, UCIPABIATH
OLIMOKH CAMOCTOSITEIBHO (B TOM YHCIIE UKOPPEKMUPOBAmMb NIAH);
—B JMaNoOre C YYUTEIEM COBEPUIeHCMBOBAMb CAMOCTOATENBHO BBIpaOOTaHHBIE KpPUTEPUHU
OIICHKH.
7-9-i1 knaccwl
— CaMOCTOSITETIBHO  OOHapyxcusamv W Qopmyaupoéams  TpodleMy B KIACCHOW U
UH/IMBUYaJIbHOW yueOHOH N1esTeNbHOCTH;
— blOGUeAMb BEPCHHM PEUICHUs TPOOJIIEMBbI, OCO3HABAaTh KOHEYHBIM pE3ylbTaT, BHIOMPATH
CpeCTBa JTOCTHKEHMS LIEJIN U3 TPEASIOKEHHBIX WIIM UX UCKATh CAaMOCTOSTENILHO;
— cocmagnamy (MHOUBUAYalIbHO WM B TPYIIE) IUIAH pEIIeHUs MpoOieMbl (BBINOJIHEHUS
MIPOEKTA);
— no0buUpams K K101 mpodiieme (3a1ade) aleKBaTHYIO €l TEOPETUIECKYIO MOJIEINb;
— paboTass MO MPEAJIOKEHHOMY MM CAMOCTOSATENBHO COCTaBICHHOMY IUIAHY, UCHOIb308AMb
Hapsy C OCHOBHBIMH W JIOTIOJIHUTENFHBIC CpeACTBa (CIpaBOYHAsl JUTEpaATypa, CIIOKHBIC
npuOOpBI, KOMIBIOTED);
— NIaHUpPOBams CBOIO MHIUBUAYATBHYIO 00pa30BaTEebHYIO TPACKTOPHIO;
— pabomamb TO CAMOCTOSITEIbHO COCTAaBICHHOMY IUIaHYy, CBEpsSICb C HUM U C IIEJbIO
NeSITeTTHHOCTH, MCTIPABIISST OITHOKH, MCIIONB3YSI CAMOCTOSTENIEHO MOI00OpaHHBIE CPEACTBA (B TOM
yucie u MiurepHer);
— CBOOOZHO 710/16308ambCsi BEIPAOOTAHHBIMUA KPUTEPUSMHU OIICHKH W CaMOOIICHKH, MCXOJS W3
LEJIM ¥ UMEIOIINXCSI KpUTEPUEB, pa3indast pe3yibTaT U CriocoObl 1eiCTBUI;
— B XOJI€ IPEJCTABIICHUS IIPOEKTa 0a8amsb OYeHKY €ro pe3yibTaTam;



— CaMOCTOSITETILHO 0CO3HA8amb TPUUMHBI CBOETO yCIleXa WM Heyclexa W HaXOAMTh CIOCOOBI
BBIX0/Ia U3 CUTyalluu HEYCIEeXa;

—yMemb  OyeHumdb CTENEHb YCICIIHOCTH CBOCH WMHIMBHIyadbHOH  00pa3oBaTeIbHOM
JIeATEIbHOCTH;

— 0asamv OYyeHKY CBOUM JIMYHOCTHBIM Ka4eCTBAM U UepTaM XapakTepa («KaKoB s1»), ONpEaesiTh
HAIPAaBIIEHUSI CBOETO Pa3BUTHUSA (KKAKUM s XOUY CTaTh», «4TO MHE JUISl 3TOTO HAJ0 CICNIAaThy).
Cpeocmeom popmuposanus peryasTuBHbIX Y Y]l ciaykar TEXHOIOTHS MPOOJIEMHOr0 Jrajiora Ha
JTarne U3y4yeHUs HOBOIO0 MaTepHaja U TEeXHOJIOTHsS OLEHUBAHUS 00pa30BaTeNbHBIX JOCTHUKEHHM
(Y4eOHBIX yCIIeXOB).

Io3znasamenvuvie YV/I:

5-9-11 knaccw

— AHAIU3UPOBAMb, CPABHUBAMY, KlAccuduyuposams u 0606uams HaKThl U IBICHUS;

— ocywecmenaims CPaBHEHUE, CEPHALMI0O M KIACCH(PHKAIMIO, CAMOCTOSTEIbHO BbIOMpas
OCHOBaHUS U KPUTEPHUH JJISl YKa3aHHBIX JIOTUYECKUX OIEpaluii; CTPOUTh KJIaCCU(PHUKAIUIO ITyTEM
JUXOTOMHUYECKOTO JIeJICHHsI (HA OCHOBE OTPUILIAHUSA);

— cmpoums JIOTUYECKH OOOCHOBAHHOE PACCYXKICHHE, BKIIOYAIOIIEe YCTAaHOBJICHHWE MPUYMHHO-
CJIE/ICTBEHHBIX CBS3€H;

— co30asame MaTEMaTUYECKUE MOJIENH;

— COCTaBJISTh TE€3UCHI, PA3TUYHbIC BUJBI MJIAHOB (IIPOCTHIX, CIOXKHBIX U T.1.). [IpeoOpa3oBbIBaTh
uH(pOPMAIIMIO U3 OJHOTO BUAA B PYroi (Tabiuily B TEKCT, JUarpaMmy | Ip.);

— 8bIYUMBIGAMb BCE YPOBHU TEKCTOBOW MH(OpMAIu;

— ymems onpedeisimbs BO3MOXKHBIE HCTOUYHUKH HEOOXOJMMBIX CBEICHHH, MPOU3BOIUTH MOUCK
uH(pOpMallii, aHATU3UPOBATh U OLIEHUBATH €€ JIOCTOBEPHOCTH;

— [IOHUMAsl MO3ULIMIO APYTOro YeJIOBEKa, paziuyams B €ro Peud WM CO3JaHHBIX UM TEKCTaX:
MHEHHE (TOYKY 3pEHHsI), JOKA3aTeNbCTBO (apTyMEHTHI), (aKThl; THIIOTE3bl, aKCHOMBI, TCOPHH.
Jis  3TOro  caMmOCTOSITENBHO — HWCIOJIB30BaTh  paziMYHbIE BHABI UYTEHHUS  (M3ydaroliee,
IIPOCMOTPOBOE, 03HAKOMUTEIBHOE, IOUCKOBOE), TPUEMBI CITYILIAHUS;

— caMOMY c030agamb WCTOYHMKM HMH(OpPMalUM pa3HOTO THMA M A Pa3HbIX ayAUTOpHil,
co0ro1aTh UHPOPMALIMOHHYIO TUTUEHY U MpaBHiia MHPOPMAIMOHHOM 0€30MMacHOCTH;

— YMEemvbUCnoIb306amMb KOMIIBIOTEPHBIE 1 KOMMYHHUKAIIMOHHBIE TEXHOJIOTUN KaK MHCTPYMEHT JJIs
JOCTHKEHHUSI CBOUX Lieled. YMeTb BbIOMpaTh aJeKBaTHbIE 3aJau€ HHCTPYMEHTaJIbHbIE
IIPOrPaMMHO-aINIapPATHBIE CPEACTBA U CEPBUCHI.

Cpeocmeom gpopmuposarnus o3HaBaTeNbHBIX Y'Y ][] cykar yueOHbIM MaTeprall U MPexkIe BCEro
IPOJAYKTUBHBIE 3a/laHusl Y4eOHUKa, IO3BOJSIOLUIME MNPOJBUTAThCS IO BCEM IIECTU JIMHUSAM
pa3BUTHS.

1-1 JIP — Hcnonp30BaHre MaTEMaTHYECKUX 3HAHUM I PELICHUs Pa3JIMYHBIX MAaTEMaTHYECKUX
3a/1a4 U OLICHKU MOJTY4YEHHBIXPE3YJIbTATOB.

2-51 JIP — CoBOKYITHOCTb YMEHMH 110 MCIIOJIb30BAHHUIO JOKAa3aTEIbHON MaTeMaTHYeCKON peyH.

3-1 JIP — CoBOKYIHOCTh YMEHHUH MO paboTe ¢ MH(opMaIyei, B TOM YHCIe U C Pa3InYHbIMU
MaTeMaTUYeCKUMHU TEKCTaMHU.

4-5 JIP — YMeHHUs ncnosib30BaTh MaTEMaTUUECKNE CPECTBA /ISl U3YUYEHUS U ONMCAHUS PEANIbHBIX
MPOLECCOB U SIBJICHUM.

5-51 JIP— He3aBUCUMOCTD U KPUTUYHOCTDH MBILLIEHUS.

6-s1 JIP — Bons 1 HAaCTOWYMBOCTH B JOCTHKCHUH TIEITH.

Kowmmynuxamuensie YY/I:

5-9-u1 knaccw

— CaMOCTOSITEIIbHO 0p2aHu306bi6amy y4eOHOE B3aMMOJEHCTBHE B Tpymre (ONpeaeisaTh ooiue
€)1, JOTOBAPUBATHCS APYT C IPYTOM U T.11.);

— OTCTaMBasi CBOIO TOUKY 3PEHHUS, NPUBOOUMsb apaymenmsl, TOATBEPKIast X (pakTamu;

— B IUCKYCCUH YMembBblO8UHYNb KOHTPAPTYMEHTHI;

— YUUTBCSL KPUMUYHO OMHOCUMbCA K CBOEMY MHEHMIO, C JIOCTOMHCTBOM HNPU3HABAMDb
OmMOOYHOCTh CBOETO MHEHHMS (€CIIM OHO TAKOBO) M KOPPEKTUPOBATH €T0;



— MIOHUMas TIO3HIIUIO IPYTOTO, pa3iuyams B €ro peun: MHEHHUE (TOYKY 3peHUs), T0Ka3aTeILCTBO
(aprymeHTsl), GaKThl; THIIOTE3bI, AKCHOMBI, TEOPHUH;

— yMemb B3TJIAHYTh HA CUTYallMIO C HHOHM MO3UIUH U 00208apusamucs ¢ TObMHI UHBIX TTO3UIUH.
Cpeocmeom ¢hopmuposanus KOMMYHUKATHBHBIX YVY]J[ ciy)kaT TEXHOJIOTHS TPOOIEMHOTO
muaniora (moOyXIaromuil U MOIBOASIINN TUAJIOT) U OpraHu3aius paboThl B MajbIX TPYIIax, a
TaKXe UCTIOIh30BAHUE HA YPOKAX JICMEHTOB TEXHOJIOTHH MPOAYKTUBHOT'O YTCHHSL.

JlocTH:KeHNS NIPeAMEeTHBIX pe3yJibTaTOB

o qa niice (BBINYCKHUK
OOyuaromuiics (BbINYCKHHK) Obyuarommiicst (BbImyc )

Paznesnt MOJIYYHUT BO3MOKHOCTD
Hay4YuTCs
HAYYHThCHA

Harypanen | — moHMMaTh OCOOCHHOCTH ACCATHYHOM | — MO3HAKOMHTHCS c

bI€  YHCIA. | CUCTEMbI CYUCIICHUS, MO3UIIHOHHBIMU CHUCTEMaMU

Hpobu. — OIIepUPOBATH IMOHATHSAMY, | CUUCIICHUSA C OCHOBAHUSIMU,

PanponaiibH | cBs3aHHBIMU C JIEJIMMOCTBHIO | OTIMYHBIMU OT 10;

bIC 1HCJIa HaTypaJIbHBIX YHCCIT, — yriayOuTh H pa3BUTh
— BBIP@XaTh 4YMUCJIA B DKBUBAJICHTHBIX | IPEACTABICHUA O  HaTypalbHBIX
bopmax; YHUCIIaX U CBOMCTBAX ACIIMMOCTH;
— CpaBHHUBAaThb 51 YOOPSIAOYMBATE | — HAYYUTHCS HCII0JIb30BaTh
panroOHAJIbHBIEC YUCIIA; IIPUEMBI, panroOHAIN3UPYIOIIE
— BBINOJHATH BBIYHCIIEHUSA ¢ | BbIMUCIICHUA, npuodpecTn
panuoOHAJIILHBIMHA  4YHCIaMH, coderas | IPUBBIUKY KOHTPOJIMPOBATh
YCTHBIC " IMHCbMEHHEIC MpUEMBbI | BEITHCIICHUS, BBI6I/Ipa$I MOAXOIALINH
BBIYMCIICHUH, npuMeHeHHde | MUl CUTYaIuu Croco0.
KaJIbKYJIATOPA;

— HUCIIOJIB30BATh TIOHATUA W YMCHUA,
CBA3aHHLIC C MPOMNOPHUOHATIBHOCTBIO
BCJIMYHH, MPOLUCHTAMH, B XOJC PCHICHUA
MaTeéMaTH4dCCKUuX3agady MW 3aJa4 U3
CMCIKHBIX IMPEAMCTOB, BBIIIOJIHATH
HECJIOXKHBIC ITPAKTUYICCKUC paC‘IéTH.

JIeHCTBUTEN | — MCIOIB30BATh HayaJlbHbIE | — Pa3BUTh MPEJCTABICHHE O YHCIIE
BHBIE YUCJIA | TPE/ICTABIICHUS 0 MHOXECTBE | I YHCIOBBIX  CHCTeMax  OT
JeWCTBUTENLHBIX YHCET, HATYpaJbHBIX 0 JCHCTBUTEIHHBIX
— OIEPHUPOBATH MOHITHEM KBAJIPATHOTO | YUCEI;
KOPHS, IPUMEHSATH €0 B BBIYACICHUAX. | — O POJIHM BBIYHCIICHHH B MPAKTHKE;
— Ppa3BUTh W YITyOWTH 3HAHHS O
JIeCATUYHOM 3aIUCH
JIEMCTBUTEITHLHBIX quce
(mepuoanueckue u
HEeNepuoIuIecKue 1poon).
W3smepenus, | — ucmonb30BaTh B XOJI€ PELICHHS 337a4 | — MOHSTh, YTO YUCIOBBIC JaHHbIC,
NPHOIIMKEH | BIIEMEHTapHBIE MIPEICTaBJICHUS, | KOTOPBIE WCTIOIB3YIOTCS TSt
usl, OLICHKH | CBA3aHHBIC c NPUOIMKCHHBIMU | XapaKTePUCTUKH 00BEKTOB
3HAYCHUSIMU BEJTUYHH. OKpYXKAaIOMIETO0  MHpa,  SBIISIOTCS
MIPEUMYIIECTBEHHO
MPUOIMHKEHHBIMH, YTO MO 3alKCH
PUOITHKEHHBIX 3Ha4YeHUH,

coJiepKaluxcsi B MH(POPMAITMOHHBIX
HCTOYHHMKAX, MOXHO CYIHUTh O




MOTPEIIHOCTH MPUOIMKEHNUS;

— TIOHSTb, 4TO MOTPEIIHOCTh
pe3ynbraTta BBIUMCICHUH JOJKHA
OBITH COM3MEpPUMA C MOTPEIIHOCTHIO
HCXO/IHBIX JIAHHBIX.

AnreOpande | — omepupoBaTh NOHATUSAMMU | — BBIIOJHATH MHOTOLLIarOBbIE

CKHe «TOXIAECTBOY, «TOXKIECTBCHHOE | mMpeoOpa3oBaHUs paloOHaIbHbIX

BBIDOKECHUS | MpeoOpa3oBaHUE», pellaTh  3a/aud, | BRIPAKCHHH, NPUMEHsS IIHPOKHUI
cojiepxaiirie OyKBeHHbIC JIAHHBIC; HaOoOp croco0OB U MPUEMOB;

— pabotath ¢ hopMyliaMu; — TPUMEHATH TOXKICCTBEHHBIC
— BBINIOJHSATH npeoOpa3oBaHus | IpeoOpa30BaHUs IS PEILICHUS
BBIPXXEHUI, COAEpKallUX CTENEeHU C | 3aJa4 U3 pa3IMYHbIX Pa3/IeiIoB
[ENBIMU TIOKA3aTeNsIMA M KBaJIpaTHbBIE | Kypca (HanpuMmep, Ui HaXOKICHUS
KOPHH; HanOO0JIbIIEr0/HAUMEHBIIETO
— BBINOJHATH TOXKJECTBEHHEIE | 3HAYECHUS BBIPAYKECHHUS).
peoOpa3oBaHUs parroHaIBHBIX

BBIDQ)KEHUII  HAa  OCHOBE  IIPaBUII

JEWCTBUMA  HAJ  MHOIOWICHaMU U

anreOpandecKuMu IpoOsSMH;

— BBINOJHATH pazioKeHue

MHOT'OUYJIEHOB Ha MHOKUTEIH.

VpaBHeHI/Iﬂ — peumartb OCHOBHBIE BHUJIBI | — OBJIAJACTH CIICIIHaJIbHBIMU
palMOHANIBHBIX YPAaBHEHHWH C OJHOHM | IPUEMAaMU PpELICHUS ypaBHEHUH U
MEPEMEHHOM, CHCTEMBI IBYX YpaBHEHHH | CUCTEM YPaBHEHHH;

C IByMsI IEPEMEHHBIMU; — YBEPEHHO MPHUMEHATH ammnapar
— TOHUMATH ypaBHEHUE KaK | ypaBHEHUI TUISL peleHus
BO)KHEHIIYI0O MaTEeMaTHYECKYI0 MOJEJb | PA3HOOOpa3HBIX 3a1a4y u3
JUTS OMMUCaHUs u U3yUYCHHsI | MATEMAaTUKH, CMEXKHBIX IPEIAMETOB,
pa3HOOOpa3HBIX pEaNbHBIX CUTYallUi, | IPAKTUKH;

pemars TEKCTOBBIE 3a/1a4M | — MPUMEHSTH rpaduueckue
anredpandeckuM METOI0M; IPEJICTaBICHNA A MCCIEN0BAaHUS
— INPUMEHSATH rpaduyecKkue | ypaBHEHHM, CHCTEM YpPaBHEHUH,
IIPEICTABICHUST  JUISL  UCCIIENOBAHMS | COACPIKAIIMX OyKBEHHbIE
YpaBHEHHM, UCCICIOBAHHUS W pelreHus | Ko3()OUIUECHTEI.

CHUCTEM YPaBHEHHMH C IByMs

MIEPEMEHHBIMH.

HepaBeHncrs | — monumath 51 MPUMEHATh | — pa3HOOOpa3HbIM npueMam

a TEPMUHOJIOTHIO u CHUMBOJIUKY, | JOKa3aTeJIbCTBA HEPABEHCTB;

CBA3aHHBIC C OTHOIICHUEM HEPABEHCTBA, | — YBEPEHHO NPUMEHATH armapar
CBOMCTBA YHMCIIOBBIX HEPABEHCTB; HEPaBEHCTB TUISE pelieHus
— pelaTh JIMHEWHbIE HEPaBEHCTBA C | Pa3HOOOpPA3HBIX  MaTEeMaTHYECKHX
OJIHO NIEPEMEHHOM U UX CUCTEMBI; 3ajad M 3a7ad M3 CMEXHBIX
— pelaTh KBaJpaTHbIE HEPABEHCTBA C | IPEIMETOB, IPAKTHKU,
OTopoi Ha rpaQUUecKue | — TPUMEHSTh rpaduueckue
IIPE/ICTaBIICHMUS; MIpe/ICTaBICHUs] Uil MCCIEAOBaHUS
— NPUMEHSTH anmnapaT HEPaBEHCTB JUIsl | HEPABEHCTB, CUCTEM HEPABEHCTB,
pelIeHns 3a/1a4 U3 Pa3InYHbIX Pa3/iejoB | COMEPIKALIUX OYKBEHHbIE
Kypca. KOA(PHUIMEHTHI.

OCHOBHBIE | — TTOHMMATh u UCIOJb30BaTh | — MPOBOAUTH HCCIIEIOBaHUS,

MTOHSTHSL. (GyHKIMOHATBHBIE TIOHATHS U SA3BIK | CBA3aHHBIE C H3YYEHHUEM CBOMCTB

Yucnossle (TepMHUHBI, CHUMBOJIMYECKHE | QYHKIIMH, B TOM 4YHCIE C




byHKIIH

0003HauCHHUs ),

— cTpouTh TpaduKu SJIEMEHTAPHBIX
hyHKIHIH;

— HCCJIENOBaTh CBOWCTBA  YHUCIOBBIX
¢yHKIMH  HAa  OCHOBE  M3Yy4YCHHUS
MOBE/ICHUS UX TPaPUKOB;

— MOHHMMATh GyHKIUIO KaK

BAKHEHIIIYI0O MAaTEMAaTHUYECKYI0 MOJECIb
JUIL OIMCAHUS IIPOLECCOB M SBJICHUUN
OKPY’KAIOILEro MHpa, IIPUMEHSTH
(GYHKLIMOHATBHBIN SI3bIK U ONUCAHMS
U WCCIICOBAaHUs 3aBUCHUMOCTEH MEXKIY
(bU3NYEeCKUMHU BETMYUHAMM.

WCTIOJIh30BaHNEM KOMIIBIOTEPA;

— Ha OCHOBE TpadMKOB M3yYCHHBIX
(GyHKIHMA CTpOUTH 0oJiee CII0KHBIC
rpadguku (KyCOuHO-3aJaHHBIE, C
«BBIKOJIOTHIMHY» TOYKAMH H T. II.);

— HCIOJIb30BaTh (PYHKIIMOHAIbHbIC

IpE/ICTaBICHUS " CBOIiCTBa
byHKIMN JUISL pelieHus
MaTeMaTHIeCKUX 3amaq u3

pa3IMYHBIX Pa3JIENIOB Kypca.

YucnaoBble | — MOHMMATh W HCIOJB30BATh  S3BIK | — PpEIIATh KOMOMHHPOBAHHBIE
IIOCJIEI0BAT | I1OCJIEA0BATEIbHOCTEN (TepMHHBI, | 334K C MPUMEHEHUEM (GOpMyJ n-
€JIBHOCTH CUMBOJINYECKUE 0003HAUEHU); IO WIEHA U CYMMBI IIEPBBIX N UJIEHOB
— IpUMEHATH (OPMYIIbI, CBSI3aHHBIE C | ApUYMETUUECKOM u
apu(pMEeTUYECKOH M T€OMETPHUUECKON | FEOMETPUIECKOM IIPOrPECCUH,
nporpeccuei, u ammapar, | IpUMEHAs. IpA  3TOM  amnmapar
COPMHMPOBAHHBIA  MpPU  U3YYEHHUM | YPABHECHHMH U HEPABEHCTB,;
IpYyTruxX pasfeioB Kypca, K PELICHHIO | — MOHUMaTh apu(PMETHUYECKYI0 H
3aJa4, B TOM 4YHCJIE€ C KOHTEKCTOM M3 | FTECOMETPUYECKYIO IPOIPECCHI0 Kak
peaJIbHOM JKU3HH. (yHKINN HaTypaJIbHOTO apryMEHTa;
— CBS3bIBaTh apru(METHIECKYIO
IPOTPECCUI0 C JIMHEWHBIM POCTOM,
reOMETPUUYECKYIO — C
9KCIIOHEHIIMAIILHBIM POCTOM.
OmnucarenbH | — BBIMTYCKHUK HAyYUTCSl MCIONB30BATh | — BBIMYCKHUK HOJIYYUT
ast MPOCTEHIINE CIIOCOOBI MPEACTABICHUS U | BO3MOKHOCTh npuoodpecTH
CTAaTHCTUKA | aHaJIN3a CTATUCTUYECKUX JaHHBIX. NIEPBOHAYAJIbHBIN OTIBIT
OopraHmMsanuu cbopa JaHHBIX IpU
IIPOBEICHUU orpoca
OOIECTBEHHOTO MHEHHS,
OCYILIECTBIIATH ux aHam3,
MIPE/ICTaBIATh Pe3yibTaThl ONpoca B
BUJI€ TaOJIMIIbI, THArPAMMBI.
Cnyuaiinple | — BBINYCKHMK  HAydUTCS  HAXOAUTh | — NMPHOOPECTH OIBIT IPOBEICHUS
COOBITHS ¥ | OTHOCHTEIBHYIO YaCTOTY U BEPOSITHOCTD | CIAyYaiHBIX DKCIIEPUMEHTOB, B TOM
BEPOSATHOCT | CIyYaHOTO COOBITHSI. YHClie ¢ TIOMOIIBIO KOMIIBIOTEPHOTO
b MOJIETTUPOBAHUS, UHTEPIIPETALIUN UX
pe3yIbTATOB.
KomOuHaro | — pemars KOMOMHATOPHBIE 3a7aun Ha | — Hayuwurbes HEKOTOPBIM
pHKa HaXOXJICHHE 4YHciaa OOBEKTOB WM | CIEIHAIbHBIM MpUEMaM pPEeLIeHUs
KOMOMHAIHH. KOMOMHATOPHBIX 33/1a4.
Harnsinnas | — pacrnosnaBath Ha yepTekax, | — HayYUThCS BBIYUCIATH 00BEMBI
TCOMETPHSI | pUCYHKAX, MOJENSAX U B OKPY)KAIOIIEM | MPOCTPAHCTBEHHBIX
MHUpE IUIOCKME M IPOCTPAHCTBEHHBIE | TEOMETPUUECKUX ¢buryp,
reoMeTpuyeckue GUrypsl; COCTaBJICHHBIX U3 MPSMOYTOJIbHBIX
— pacmo3HaBaTh  pa3BEPTKU  KyOa, | MapauIesIenuIe/IoB,
OPSIMOYTOJIBHOTO  Tapajulesienumnesaa, | — YriayouTb u pa3BUTH
NPAaBUIBHON NUPAMUIBI, IUIMHApPA U | NPEICTABICHUS 0




KOHYCa;

— CTpPOUTh  pa3BepTKU  Kyba U
MPSIMOYTOJIBHOTO MapaJuIeNenuea;

— OIpEeNeNATh MO JUHEHHBIM pa3Mepam
pa3BEpTKU (HUTYpPBI TUHEHHbBIE pa3Mepsl
camoii GUTrypsl 1 HA00OPOT;

— BBIUUCIATH O0BEM MPAMOYIOJIBHOTO
napajuleJenunesa.

MPOCTPAHCTBEHHBIX
reoMeTpUUYecKux (purypax;

— Hay4HUTbCS TPUMEHSTH IOHATHE
pa3BepTKU TUIs BBITIOJTHEHUS
MPAKTHYECKUX PacyCTOB.

I'eomeTprye | — MONB30BATBCS  SI3BIKOM ~T'€OMETPUH | — OBJAJETh METOJAaMH  PEUICHUS

CKHe JIniE: OITMCAHU IIPEIMETOB | 3a1a4 Ha BBIYMCIICHUSA U

(urypsr OKpYXaroIlller0 MHUpa W MX B3aUMHOIO | JOKAa3aTelbCTBa! METOI0M oT
PpacCIIOIOXKEHHUS, MPOTHUBHOTO, METOAOM MOoa00us,
— pacrmosHaBaTh M HM300pakaThb Ha | METOJOM Iiepedopa BapHaHTOB H
yeprekax M PUCYHKaX I€OMETpUYECKHEe | METOAOM  T€OMETPUYECKUX  MECT
Gburypsl ¥ X KOHQUTYpAIIHH; TOYEK;
— HaxOAUTh 3HAYECHHUS JUIMH JIMHEHHBIX | — IPUOOPECTH OINBIT NPUMEHEHHUs
DIIEMEHTOB (UI'Yp M WX OTHOIIEHHMS, | AIre0pandecKoro u
rpagycHyio Mepy yrios or 0° mo 180°, | TPHTOHOMETPHUYECKOro ammapara U
MPUMEHSIA ONPEJECTICHUsI, CBOHCTBA H WICH JIBUOKEHHS TIPH  PELICHUH
NMpU3HAKK (QUIYyp W WX DIIEMEHTOB, | TCOMCTPUICCKHUX 3a1a4,
OTHOIIICHUS buryp (paBeHCTBO, | — OBJIAAETh TPAJAUIMOHHOM CXEMOM
rnoaoowue, CUMMETPHH, MOBOPOT, | PCIICHUSA 3ajlad Ha IIOCTPOCHHEC C
napaJuieNbHbIN epeHoc); NOMOILBIO IUPKYJsl U JIMHEHKHU:
— OIEepUupOBaATH C Ha4daJlbHbIMHU | AHAINU3, IIOCTPOCHUE,
TIOHATHASIMHA TPUTOHOMETPUH u | JOKa3aTeIbCTBO U UCCIENOBAHUE;
BBINOJIHATE DJIEMCHTAPHBIC ONCpaluy | — HAYy4YUTBhCA peIlaTh 3aJavu  Ha
HaJ GYHKIUSIMU yTJIOB; IIOCTPOECHUE METOJ0OM
— pemath 3aJadyd Ha JOKa3aTeILCTBO, TCOMECTPHUICCKOI0 MECTa TOYCK U
ONMpasAChb Ha U3Y4YCHHBIE CBOMCTBA | MCTOJIOM oz100us;
GUIyp ¥ OTHOLIEHWH MEXNYy HUMH W | — NPHOOPECTH ONBIT MCCIECJOBaHUSL
MPUMEHSIA H3Yy4ECHHBIC METO/Ibl | CBOMCTB IIIAHUMETPUUYECKUX (UTYD
JI0Ka3aTeIbCTB; c IIOMOILIBIO KOMIIbIOTEPHBIX
— peumratb  HECIOXXHBIE 3aJa4yud  Ha | IPOrpaMMm;
MOCTPOEHUE,  ITPUMEHSS  OCHOBHBIE | — IPUOOPECTU OMBIT BHITOJHEHUS
QITOPUTMBI IIOCTPOCHHUSI C IIOMOILBIO | IIPOCKTOB 1o TeMaM
LUPKYJISL U JIMHENKY; «['eomerpuueckue mnpeodbpazoBaHUs
— pemath npocreiinue | HA  TUIOCKOCTH», «ITocTpoenne
IUITAHUMETPUYECKUE 3a/1a4U B OTPE3KOB 10 (hopMyIie».
IIPOCTPAHCTBE.

W3mepenue | — ucnoap30oBaTh CBOWCTBA H3MEPEHHUS | — BBIYMCIATH  IUIomamgd  Quryp,

TFCOMETPUYC | JNUH, TUIOMIA/ICH W YIJIOB MPU PEIISHUH | COCTABICHHBIX U3 JIBYX WM Ooliee

CKHX 3aJlad Ha HaXOXXIE€HUE JUIMHBI OTPE3Ka, | IPSIMOYIOJIBHUKOB,

BEJIINYUH JUIMHBI  OKPY>KHOCTH, JUIMHBI JYyI'd | apajlyIeJIOrpaMMOB,
OKPY’KHOCTH, TPaJyCHON MEPBI yTIia; TPEYTrOIBHUKOB, Kpyra U CEKTOpA;
— BBIYUCIIATH [UIOIIAAY | — BBIYUCIATH IUIOLIA A
TPEYrOJILHUKOB, MPSIMOYTOJIbHUKOB, | MHOI'OYT'OJIbHUKOB, HCIIOJIB3Ys
[apajuieJIOrpaMMOB, TpallelUid, KPYroB | OTHOUIEHUS  PaBHOBEIUKOCTH U
H CEKTOPOB; PpaBHOCOCTABIICHHOCTH;
— BBIYUCIITH  JUIMHY  OKPY)XHOCTH, | — TPUMEHSTh anreOpandeckuii u
JUIMHY IyTH OKPYKHOCTH; TPUTOHOMETPUYECKUN anmapar |
— BBIYUCIATH  JJIMHBI JWHEHHBIX | UIOCU IBIDKECHUSA IIPU PELICHUH 3a1a4




3JIEMEHTOB  (QuUryp H UX  YIJBl, | HA BBIYHCIIEHHUE IJI0LAeH
HCIIOIb3Ys bopMmyIbl JUIMHBI | MHOIOYT'OJIbHUKOB
OKPY>KHOCTH 51 JUIAHBI Iyru
OKpYKHOCTH,  (GOpMyJbl  IJIOLIAJCH
uryp;
— pelaTh 3aJa4d Ha J0Ka3aTelIbCTBO C
HCII0/Ib30BaHUEM bopmyn JUIAHBI
OKPY>KHOCTH " JUIMHBI Iyru
OKPYKHOCTH, bopmyin ionanen
uryp;
— pemiathb MIPaKTUYECKUE 3a1a4u,
CBsI3aHHBIE c HaXOXKJICHUEM
TFE€OMETPUUYECKUX BEJIUYUH (UCIOJIb3Ys
IpU HEOOXOAMMOCTU CHPAaBOUYHUKU U
TEXHUYECKUE CPENICTBA).
KoopauHar | — BeUMCIATH JJIMHY  OTpe3Ka 110 | — OBJIAJETh KOOpIWHATHBIM
BI KOOpAuHAaTaM €ro KOHIIOB; METOAOM  peELIeHHsT  3axa4  Ha
— BBIYHCIATE KOOpPIHMHATHI CEPEAUHBI | BRIYMCICHHS U JIOKA3aTCIIbCTBA,
OTpE3Ka,; — mpuobpectu OIIBIT
— HCIOJIb30BaTh KOOPAMHATHBIA METOJ | UCIIOJIb30BaHUSA KOMIIBIOTEPHBIX
JUISL M3Y4EHMS CBOMCTB IMpsIMBIX M | IPOrpaMM JUId AaHald3a YacTHBIX
OKPY>KHOCTEH. CIIy4aeB B3aMMHOI'O PAaCIIOJI0KCHMS
OKPY>KHOCTEH U NPAMBIX;
— NpUOOPECTH OMBIT BBITOJHEHUS
nIpoekToB Ha TeMy «llpumeHeHune
KOOPAWHATHOTI'O MeToIa npu
peuleHny 3aa1a4 Ha BRIYUCIICHUS U
JIOKa3aTeIbCTBAY.
Bexkropsr — OIIEpUpPOBaTh C BEKTOpAMHU. HAXOAUTh | — OBJANACTH BEKTOPHBIM METOIOM

CYMMY U pa3HOCTb [IByX BEKTOPOB,
33JJaHHBIX TEOMETPUUYECKH, HaXOIUTh
BEKTOD, paBHBIN MIPOU3BENCHUIO
33JJaHHOT'0 BEKTOpa Ha YHCJIO;

— HaxXOJWThb JUIsl BEKTOPOB, 3aJaHHBIX
KOOpJMHaTaMM: JJIUHY BCKTOpA,
KOOpJAUHATBl CYMMBI M Pa3HOCTHU JIBYX U
Oonee BEKTOPOB, KOOpPJIUHATBI
[IPOM3BEACHNS BEKTOpa Ha YHCIO,
IIPUMEHSIA npu HE00X0IMMOCTHU
COUETATENbHBIM, MEPEMECTUTEIbHBIN U
pacnpenenuTebHbIN 3aKOHBI;

— BBIYUCIIATH CKAJIAPHOC IMPOU3BCIACHUC
BEKTOPOB, HAaXOAWUTh yroil  MEXIy
BCKTOpPaMHU, YCTaHAaBJIMBATb
NIEPIEHIUKYJIIPHOCTD MPSIMBIX.

JUIS PELIEHU 3aa4 Ha BBIYMCIICHUS
U 10OKa3aTelbCTBA;

— TMPUOOPECTH OMBIT BHIMOIHEHUS
MPOEKTOB Ha TEMY «IPUMEHECHHE
BEKTOPHOTO METOJa IPU PELICHUU
3a1a4 Ha BBIYMCIICHUS 151
JI0KA3aTeNIbCTBAY.




Conep:xanue yueOHOr0 npeamera

Ha3Banue pa3nena

| KonnuectBo 4acos

5 kaacce

BBoaHoe noBTOpeHue

Uucna u BenuuuHbL. Apudmernueckue AeucTBHUs. [eomerpuueckue
¢urypsl. ['eomerpuueckue BenuuuHsl. [IpocTpaHcTBEHHBIE OTHOILIECHHUS.
TekcroBble 3aaaun. Pabota ¢ nundopmanueit

6

1.HaTtypaJjibHble YHCJIA M HIKAJIBI

O06o03HaueHue HaTypaabHbIX yncen. OTpe3oK, IIMHA OTpe3Ka.
Tpeyronpauk. [Tnockocts, npsimasi, ay4. [lIkans! 1 KOOpIUHATHI.
Mempb1iie uinm 0oJbIe

16

2. Cj1o:keHHe ¥ BHIYMTAHHE HaTypaJbHbIX YUCEJ]

Crnoxenune HaTypaJIbHBIX YUCCII U €TI0 cBoMcTBa. BrlunTanme.
YucnoBsie U 6YKB6HHBIG BbBIPAXCHHA. EYKBGHHaH 3aIlMCh CBOMCTB
CJIOKCHHSA U BbIUYMTAHNA. YPaBHeHI/ISI

20

3. YMHOXeHHeE U JleJieHHe HATYPAJIbHBIX YHCe

YMHOXKEHNE HaTypaJIbHBIX YUCeN U ero cBoucrsa. Jlenenue. Jlenenue
C OCTaTKOM. YmpoileHrue BoipakeHU. [lopsiiok BBITOIHEHUS 1€ -
CTBUH

21

4.J1nomAaau 1 00LEeMbI

®opmyibl. [Tnomans. opmyna miomaaym NpsaMoyrojibHuKa. EquHuLbI
u3MepeHus miomaaei. [IpsmoyronpHeiii napamienenunen. OOBEMBL.
O0beM TPSIMOYTOJILHOTO Tapasieienumnena

12

5.00bIKHOBeHHBbIE IPOOH

OxpyxHocTb U Kpyr. Jlonu. O6bIkHOBEHHBIE 1pobu. CpaBHEHUE APO-
6eii. [IpaBuiibHBIE U HETIPaBUIIbHBIE IpoOU. Cl0XKEeHNEe U BEIUNTaHHE
npoOeit ¢ OJMHAKOBBIMU 3HaMeHaTe s IMe. Jlenenne u qpoou.
CwMmentanupie uyncia. CiaoKeHHe U BEIYUTAaHUE CMEITAHHBIX YHCET

25

6.Jecsatuunbie gpodou. CiaoxeHne U BbIMUTAHUE JeCATHYHBIX
apooei

Jecstuunas 3anuch ApoOHBIX uncen. CpaBHEHUE ECATUYHBIX JPO-
Oeil. CroxeHue u BBIYUTAHUE NECATUYHBIX ApoOei. [TpubnmxenHoe
3HaueHue yucen. OKpyrieHue 9ucesn

13

7. YMHOXKeHHE U JieJIeHUe NeCITHYHBIX JApoodeii

YMHOKEHUE IeCATUYHBIX Jpo0ell Ha HaTypainbHbIe uncia. [lenenue
JECATUYHBIX Ap00ei Ha HATypaJbHbIC YUCTA. Y MHOXKEHUE JIECs-
TUYHBIX Apobeii. [lenenue Ha necsaTuunyio 1pods. Cpennee apud-
METUYECKOE.

25

8. UHCTPYMEHTHI ISl BBIYUCJIEHUH U M3MepeHuii
Mukpokanbkyiarop. [Iponentsl. Yromn. IIpsMon u pa3BepHyThIN
yroi. YeprexHbil TpeyroiapHuk. M3mepenue yriios. Tpancnoprup.
Kpyrossle quarpammsl.

15

9. UToroBoe noBTOpEHNE

17

6 KiIace

BBoaHoe noBropeHue

1.leauMocCThb YHCesa
Henurenu u kpatuele. [Ipuznaku nenumoctu Ha 10, Ha 5, u Ha 2.
[Tpusnaku nenumoctr Ha 9 u Ha 3. [IpocThie U cocTaBHBIC YKCIA.

18




Paznoxxenne Ha mpocTeie MHOXUTETU. Hanbompmmii o0muil 1enuTens,
B3anMHo npocTeie uncina. Haumensiee oo1iee kpaTHoe.

2. Ciio:)keHHe U BbIYUTAHUE IP0o0eii ¢ pa3HbIMM 3HAMEHATEJIAMU
OcHoBHOe cBoiicTBO Apoou. Cokparnienue npodeit. [IpuBenenue npodeit
K 00memy 3HameHaTeno. CpaBHEHUE, CII0)KCHHUE U BBIYUTAHHUE IPOOCi
C pa3HbIMU 3HaMeHareNsiMU. CI0KeHHE M BBIYMTAHUE CMELIAaHHBIX
Yucel

19

3. YMHO:KeHue U JieJieHue 00bIKHOBEHHBIX JIPodeii

YMHoxkeHue napobeit. Haxoxxmenue apodow ot uucna. [IpuveHnenwme
pacupeieNnuTeIbHOTO CBOMCTBA yMHOXEHHUA. B3aumMHOo oOpaTHbIe
gucina. Jlemenuwe. Haxoxnaenwe wuyumcia mo ero Apoou. JIpoGHbIe
BBIPAKECHHUSL.

28

4.0THOLIEHHUS U TPONIOP UM
Otnowenus. [Iponopuuu. [psimast 1 oOpaTHas TpONMOPLHUOHATIEHBIE
3aBUcUMOCTH. Maciura0. J[sinHa okpy»XHOCTH | 1Uio1aab kpyra. lap.

14

S.I1oJ10KUTEIBHBIC M OTPHLIATEIbHBIEC YHCJIA
Koopaunarsl Ha npsimoi. [IpotuBononoxxusle yucia. Moayns 4ucia.
CpaBHeHnue uncen. Vi3MeHeHne BEIMYrH.

14

6.CJ105keHMe U BbIYMTAHME MOJI0KUTEJIbHBIX M OTPHIATEIbHBIX
qHcel

CrnoxeHue uucen ¢ MOMOIIBI0 KOOpAUHATHOU mpsMoil. CroxkeHue
OTpuLaTeNbHbIX 4YHceld. CIO0XKEHHE 4YuCell C pa3sHbIMU 3HAKaMU.
Brrunranue.

12

7.YMHOKeHHe H JIeJIeHHe MOJ0KUTEIbHbIX H OTPUIIATeIbHBIX
ynces

VYmuoxenue. Jlenenne. Panmmonanpubie uncina. CBOWCTBA JIEUCTBUM C
panroHaJIbHBIMHW YU CJIaMU.

18

8.Peumienne ypaBHeHni
Packpbitue ckobok. Koadduuuent. [lonoOusie cnaraemslie. Pemienue
YpaBHEHUM.

16

9.KoopauHaThI HA IVIOCKOCTH
[Tepnenaukynsipubie npsmeie. [lapamnensHeie npsmeie. Koopaunataas
10cKocTh. CTonOuaThie AuarpaMmsl. [ paduxu.

14

10.UToroBoe noBTOpeHune

10

7 kjaacce

AJITEBPA

Tema 1. BoipakeHus1, TO/AeCTBa, ypaBHEHUS
Beipaxxenusi. [Ipeobpa3oBanus BeIpakeHUH. Y paBHEHUs C OHOM
nepeMeHHON. CTaTUCTUYECKHE XapAKTEPUCTUKH

17

Tema 2. ®yHkuuu
OyHKIMK U UX rpaduky. JInHelHas QyHKIMS

12

Tema 3. CTeneHb ¢ HATYPAJIbHBIM MOKa3aTeJEM
Crenens ¢ HaTypaJIbHBIM IIOKAa3aTesIeM U ee cBolcTBa. OTHOUWIEHBI.
®yuknun y=x2, y=x°u ux rpaduKu.

16

Tema 4. MHOrO4ieHBI
CymMa 1 pa3HOCTh MHOTOUIEHOB. [Ipon3Benenre oqHouneHa u
MHorowIeHa. [Ipon3BeieHre MHOTOWICHOB

19

Tema 5. @opMyJibl COKPAIIEHHOT0 YMHOKEHHUSA
KBagpar cymmel 1 kBaapar pazHocTd. PazHocTs kBagpaToB. Cymma u
pasHoCTh KyOOB. [IpeoOpa3oBaHue LENbIX BRIPaKEHHI

18

Tema 6. CucreMbl JIMHEHHBIX YPABHEHU I
JIuHeitHbIe ypaBHEHU C IBYMsI IEPEMEHHBIMU U UX CUCTEMBI. Perenue

12




CHCTEM JIMHENHBIX ypaBHEHU. Perenue 3a1ad ¢ moMOIIbI0 CUCTEM
ypaBHEHUH

HNTorosoe noBropenue

I'eomerpus

Tema 1. HauaibHble reoMeTpUUYecKUe CBeIeHHs
[Tpsimast u oTpe3ok. JIyd u yron. CpaBHEHUE OTPE3KOB U YIJIOB.
W3mepenue orpes3koB. M3mepenue yrios. [lepneHauKynsipHble IpsiMble

10

Tema 2. TpeyroibHUKH

I[TepBbIii npHU3HAK PaBEHCTBA TPEYTrOJbHUKOB. MeauaHbl, OUCCEKTPUCHI
Y BBICOTHI TPEYIOJIbHUKA. BTOPOM M TpeTHii PU3HAK PABEHCTBA
TPEYrOJIbHUKOB. 3a7aui Ha IIOCTPOEHUE

17

Tema 3. IlapajiejibHble PAMbIe
[Tpu3Haky napamieabHOCTH ABYX HPSAMBIX. AKCHOMA MapajljesIbHbIX
IPSIMBIX.

13

Tema 4. CooTHOLIEHHS MeK1Y CTOPOHAMH H YIVIAMH TPeyroJibHUKA
CymMma yriioB TpeyrosnbHuKa. COOTHOIIEHUE MEXKAY CTOPOHAMU U
yIilaMH TpeyroyibHuKa. HepaBeHcTBO TpeyroyibHuKa. IIpsmoyronbHbie
TPEYroJIbHUKHU, UX CBOMCTBA U NPU3HAKU paBeHCTBa. [locTpoeHue
TPEYTOJIBHUKA 110 TPEM 3JIEMEHTAM.

18

Hrorosoe noBropenue.

10

8 kiracce

Auredpa

Tema 1. PaniuonanbHble ApooH
PanponaneHbie 1poOu 1 ux cBoiictBa. CymMMa U pa3HOCTh JpoOeH.
[TponsBenenue u yactHoe APoOEit

23

Tema 2. KBagpaTHble KOPpHH

JHericTButenpHble ynciaa. ApudMeTHIeCKUi KBaIpaTHBIM KOPEHb.
CgoiicTBa apuMeTHUECKOro KBaJpaTHoro KopHs. [Ipumenenue
CBOMCTB apru(METHUYECKOr0 KBaAPATHOTO KOPHS

17

Tema 3. KBaapaTruble ypaBHeHHS
KBagpatHoe ypaBHeHHE W ero KOpHH. JIpoOHBIE palMoHaIbHbIE
ypaBHEHUS

22

Tema 4. HepaBencTBa
Hucnossle HEpaBEeHCTBA U UX cBolicTBa. HepaBeHCcTBa ¢ OHOM
IIEPEMEHHOM U X CUCTEMBI

18

Tema 5. Ctenens ¢ HeJbIM IMOKa3aTeJIeM. JJ1eMeHThI CTaATUCTUKH
Crenens ¢ IIEJIBIM ITOKa3aTelIEM U €€ CBOMCTRA. DIEeMEHTEI CTATUCTHKH

12

HrTorosoe noBropeHue

10

I'eomerpus

BBoaHoe noBropeHue

Tema 1. YeThlpexyroJbHUKHU
MuoroyronsHuku. [lapamienorpamMm u tpanenus. IIpsMoyronsHuk.
Pom6. KBampar

14

Tema 2. Il1omaane
ITnomane MHOTOYTOJIbHUKA. IInomanu napajuresorpaMMma,
TpeyrojbHuKa u Tpanenun. Teopema [ludaropa

14

Tema 3. Ilogo0HbIE TPEYroJbHUKHU

Ompenenenne MOMOOHBIX  TPEYroJbHUKOB. [lpu3Haku  momoOus
TpeyroapbHUKOB. [IprMeHeHne Mmomodusi K J0Ka3aTeabCTBY TEOPEM M
pemieHuto 3anad. COOTHOLIEHHS MEXIy CTOPOHAMH U yIJIaMH
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

19




Tema 4. OkpyxkHOCTH

KacarenpHast k OkpyxkHOCTH. lleHTpanbHbIE W BIHMCAHHBIE YIJIBI.
YetsIpe 3aMevaTenbHble TOUKU TPEyrojibHUKa. BrincanHas u onucanHas
OKPYXHOCTH

16

HNToroBoe noBTOpeHUE 3
9 kiace
Anredpa
BBoagHoe noBTOpeHune )
Tema 1. Kpaaparuunasi pyHkius 22
dyHkIMA U ee cBoiicTBa. KBaapatHseiil TpexunieH. KBanpaTtuunas
dynkuus u ee rpadpuk. Crenennas ¢pynkuus. Kopens n-oit crenenu
Tema 2. YpaBHeHHsI 1 HEPABEHCTBA € 0/IHOI NepeMeHHOoM 14
YpaBHeHus ¢ oaHOU nepeMeHHoM. HepaBeHcTBa ¢ 0JHON IEpEMEHHON
Tema 3. YpaBHeHHs U HEPABEHCTBA € IBYMsI lepeMeHHbIMU 17
VYpaBHEHHUs C IByMS IEPEMEHHBIMU U UX cHcTeMbl. HepaBeHcTBa ¢
JIBYMsI TIEPEMEHHBIMU U UX CUCTEMBI
Tema 4. ApudmeTndeckasi 1 reoMeTpUYecKasi MPOrpeccuu 14
Apudmerndeckas mporpeccusi. ['eomerpuueckas nporpeccus
Tema 5. J1eMeHTbl KOMOMHATOPUKHU U TEOPHH BepOSITHOCTEM 12
OnemeHTsl KOMOWHaTopuku. HauanbHble CBeGHUS U3 TEOPUH
BEPOSITHOCTEHN
Hrorosoe nosropenue 18
I'eomerpus
BBoanoe noBTopeHune 2
Tema 1. BekTopsl 9
[Tonsitue Bexkropa. CiokeHHe U BHIYUTAHUE BEKTOPOB. Y MHOYKEHUE
BEKTOpa Ha uuciio. [IpuMeHeHre BEKTOPOB K PEIICHHIO 3a1a4
Tema 2. MeTox KOOpAUHAT 11
Koopnunater  Bektopa. [lpocteiimme 3amaum B KOOpIMHATAaXx.
YpaBHEHUS OKPY)KHOCTH U TIPSIMOU
Tema 3. CooTHOIIEHMSI MeXIy CTOPOHAMH M  YIJaMmu 15
Tpeyrojibuuka. CkajiasipHoe Npou3BeieHNue BEKTOPOB
CuHyc, KOCUHYC, TaHT'€HC, KOTaHreHC yria. COOTHOIIEHUS MEXIy
CTOPOHAMM M yrjamMu TpeyroibHuka. CKajaspHOe TpOU3BEICHUE
BEKTOPOB
Tema 4. JInuHa OKPYKHOCTH U IUIOIIAb KPYra 12
[TpaBuiIbHBIE MHOTOYTONBHUKH. J{JTHHA OKPYKHOCTH U IUIOMIAAhL KPYyTa.
Tema 5. JIBUKeHUs 9
[Tonsitue nBwxenus. [lapannenbHblil nepeHOC U MOBOPOT
Tema 6. HauanbHble cBeJleHUSs U3 CTepeoMeTpun 6
MHororpanHukH. Tesna v MOBEpXHOCTH BpaLCHUS
HTorosoe noBTopeHue 2

TemaTn4eckoe NJIAHUPOBAHUE C ONPEACTCHUEM OCHOBHBIX BU/I0B 1€ATCIbHOCTH

‘ OcHoBHOE CoaepKaHue ‘ XapaRTepnchca OCHOBHBIX BUJI0B 1€ATCJIBbHOCTH

| Kou |




o TeMaM Y4eHHKa nuec
TBO
KOH
TPO
JbH
BIX
pado
T
S KJ1ace
BBoaHoe noBTopeHue — 6 | 3HaTh MaTepual, W3YYCHHBIW B Kypce warematukw | 1
4. HayaJlbHOM WIKOJBL. YMETb NPUMEHATh IOJY4YEHHBIE
Yucna 1 BETUYMHBL 3HaHUS Ha TPAKTUKE. YMETh JIOTHYECKH MBICIUTH,
Apudmernueckue OTCTaMBaTh CBOIO TOYKY 3PEHHUS U BBICIYIINBAaTb MHEHHE
JeCTBUSI. IpyTuX, paboTaTh B KOMaH/IE.
I'eomerpuueckue Gurypsl.
I'eomeTpuueckue
BEJIMYMHBI.
IIpocTpaHcTBEHHBIE
OTHOLIEHHUA. TeKCTOBBIE
3agaun. Padora ¢
nHpopmanuei
I'naBa 1. HarypaJjbHble yucia
1.HatypaJjbHble uncaa u | OnuceiBaTh CBOMCTBAa HaTypaibHOro psga. Yurate u| 2
mKaabl — 16 u. 3alMChIBaTh ~ HATypajbHBIE  4YHCJIa, CpPaBHUBATH M|
O06o3HaueHue yIopAaoYMBaTh  MX.  DBBINOJHATH  BBIUUCIEHHUS  C
HATYPaJIbHBIX YHCEIN. HATYPaJbHBIMH YMCIIAMH;, BBIYUCIATH 3HAYECHUSI CTETICHEH.
Otpe3ok, yMHa oTpe3ka. | UepTUTh OTpe30K MO JaHHBIM JIBYM TOYKaM M Ha3bIBaTh
TpeyronbpHHK. €ro, M3MepsATh M CpPaBHUBATh OTPE3KH C MOMOIIBIO
ITnockocTs, npsiMas, JIyd. | HUPKYJsA, HAXOAUTh JJIUHY OTpPe3Ka ¢ MOMOIIBIO JTMHEUKU
[Ixanbl ¥ KOOPAUHATHI. u BeuucieHuid. CTPOUTHh TPEYroNbHUK, 0003HAYaTh €ro
Menb1e nian 6osbIe CTOPOHBI M BepUIMHBL. OOBACHATb, YE€M OTJIMYAETCA
npsiMass  oT oTpe3ka. Yeptuth ee W 0003HAUYATH.
AHanmu3upoBaTh U OCMBICIMBATh  TEKCT  3aJayH,
nepeopMyIHpOBaTh YCIOBHS, M3BJIEKATh HEOOXOIUMYIO
nH(pOpMaIIHIO, MOJEIUPOBATh YCIOBHS C MMOMOIIBIO CXEM,
PUCYHKOB, DPEaJbHBIX MPEIMETOB; CTPOUTH JIOTHYECKYIO
LENOYKy  pacCy)KICHWH;  KpPUTHYECKH  OLIEHUBATh
TIOJTyYCHHBIH OTBET, MPOBEPSATH OTBET HAa COOTBETCTBHE
ycioButo. Pacno3HaBaTh Ha MOJENSAX TE€OMETPUYECKHE
¢burypsl, KOH(UTypaluu buryp. N3o6paxartsb
reoMeTpuuecKkue GUrypsl Ha Kiaerdaroit Oymare. 3mepsrtsb
U CpaBHUBATh OTPE3KH BrlpakaTe OIHU €IUHUIIBI
U3MEpeHuss JUIMH 4epe3 Jpyrue. OnpenensiTe ILEHY
neneHust mKanbl. CTPOWTH IIKaTBl C  [TOMOIIBIO
BBIOPAHHBIX €IMHUYHBIX OTPe3KoB. HaxouTh KOOpAMHATEI
TOYEK W CTPOHUTH TOYKH IO WX KOOpAWHATaM. PemaTh
KOMOMHATOpHbIE 3aJlaud MepedopoM BapHaHTOB.
[IpencraBnsaTh AaHHBIE B BUAE TaONWI W JTUArPAMM;
U3BJIEKaTh HH(GOPMAILIMIO U3 TAOIHI M JUATrPAMM.
2. CnoxeHue u BBINONHATE BBIYMCICHUS C HATypalbHBIMH 4YHCIaMU; | 2

BbIYUTaAHHUE

BBIUUCIIATE CYMMY UMW HCHU3BCCTHBIC CJIaraCMbIC, CCIIN




HATYpaJbHbIX yuces - 20
q

CrnokeHre HaTypaJbHBIX
YHCeI U €ro CBOMCTBA.
Breranranue. UncnoBeie u
OYKBEHHBIE  BBIPAXKCHUSI.
bykBeHHas 3aIUCh
CBOMCTB CJIOKEHHUS U BBI-
YUTAHUA. YpaBHEHUS

W3BECTEH pE3yNbTaT CIOXKEHUS W JPYroe claraemoe,
WCIIONb30BAaTh CBOMCTBA CIIOKEHUS Ui YIPOLICHUS
BbIUMCIICHUI. HaxouTe IIMHY OTpe3Ka IO €ro 4acTsiM U
4acThb OTPE3KAa, 3HAas BEIMYHMHY BCErO OTpPE3Ka U JAPYTHX
€ro 4acrel, NepuMeTp MHOTOYyroiibHUKa. Pemats 3amaun,
WCIIONb3Ysl JEUCTBUS CIOKEHUs. PackiiagpIBaTh 4MCIO 1O
paspsgam U HAaoOOpOT, BBHINOJHATH CIIOKEHHE YHCENT B
cKoOKax. BoImonmHATh AelicTBUS BBIYMTAHUS, UCTIOJIb30BaTh
CBOMCTBA BBIYMTAHUS JJIs1 YIPOILLEHHUS BbIUUTAaHUS. HUTaTh
U 3aIMCBIBATh YUCJIOBBIEC BBIPAKECHHUSI, HAXOIAUTH 3HAYCHUS

BBIDOKCHUH, 3alUCBIBATH pEIICHHA 3aJadyd B  BHJIE
YHUCIOBBIX WM OYKBEHHBIX BBIPAKCHUH. BBIUUCIATH
YHUCIOBOE 3HAYeHUE OYKBEHHOIO  BBIPDAKEHMsI IpU
3aJaHHbIX 3HadeHusX OykB. IlpumeHATs cBolicTBa

CIIO)KEHMSI U BBIYMTAHUS JUISl YIPOILIEHHUS BbIPAKEHUI.
Pemarp ypaBHEHUsT — HaxXoOAMThb €ro KOpPHH, 3alayu C
IOMOIIBID  YpaBHEHUW. MoJenupoBaTh  HECIIOXKHBIE
3aBHCUMOCTH C  TIOMOIIBI0  (OPMYIN;  BBINOJNHATH
BbIUMCICHUS 10 (opmynam. Pemate koMOMHATOpHbIE
3aJjauu nepedopoM BapUaHTOB.

3.YMHOKeHHUE U
JejieHHe HATYPAJIbHBIX
yuces - 21 4

YMHOXKEHUE
HaTypaJIbHbIX YUCEN U €ro
CBONCTBA. Henenue.
Jlemenue C  OCTaTKOM.
VYhpoliieHue BbIpaKeHUIA.
[Topsanok BBIIOJTHEHU S
JIEVCTBUI

®opMyIMpoOBaTh, 3aIIUCHIBATH C TOMOLIbIO OYKB OCHOBHBIE
CBOMCTBA yMHOXEHMS. DOpMyIupoBaTh ONPEACICHUS

ILGIZCTBHH YMHOXKCHU, MHOXUTCIIA, IMPOU3BCACHMA,
HEHU3BCCTHOI'O MHOXUTCIIA. 3aMeHATh ZIGfICTBPIC
YMHOKCHUA CJIOKCHHUCM n HaO60pOT. HpI/IMCHﬂTB

CBOMCTBA YMHOXXEHHUS JUIsl YIPOLIECHWS BBIYMCIICHUU.
@OopMyIMpOBaTh  ONPEICICHUSA JEIUTENA, JEIUMOTO,
YaCTHOI'O, HEMOJIHOIO YaCTHOIO M OCTaTKa. YIpoLaTh
BBIPA)KCHMS, PEIIATh YPABHEHUS. BBINOIHATE BEIYUCICHUS
C HATypaJbHbIMHU YUCIIAMH; BBIYMCIIAT 3HAYCHUS CTCIICHEN.
Haxomute pneicTBus NEepBOM W BTOPOM CTYNEHU B
BBIDAKCHUAX, BBIIOJIHATH WX, pPACCTaBIsAs  IOPSAIOK
nencreuid. IlpencraBnsaTe NaHHBIE B BHUAE 4YaCTOTHBIX
TaOJIMILL, AUArPAMM.

4.11nomaam u 00 beMbI —
12 4,

DopmyIIbL. IImomians.
dopmyia e
MPSIMOYTOJTbHUKA.
Enununet HU3MEPEHUS
momane. IIpsamoyrons-
HBIN napajuiejaenumnes.
O6bembl. O0OBEM TIpsIMO-
YT OJIBHOTO na-
paienenurena

MopenupoBaTh HECIOXKHBIE 3aBUCHMOCTH C TIOMOIIBIO
¢bopMysa; BBINONHATH  BBIYMCICHHS 1O  (OpPMYyJIaM.
AHanmu3upoBaTh M OCMBICIMBATh  TEKCT  3a/ayH,
nepeopMyIHpOBaTh YCIOBHS, M3BJIEKATH HEOOXOIMMYIO
WH(POPMAIIHIO, MOJCITUPOBATh YCIOBHSI C TIOMOIIBIO CXEM,
PHUCYHKOB, pPEalbHbIX MPEJAMETOB; CTPOHUTH JIOTUYECKYIO
[ENOYKy  pacCy)KICHWH;  KPUTHYECKH  OICHHUBATH
MOJTyYEHHBIH OTBET, MPOBEPSATH OTBET HAa COOTBETCTBUE
ycrmoBuroo. Pacno3HaBaTe Ha uepTekax, pPHCYHKaxX W
MoOJIeNIAX reomerpuueckue Gurypsl. IIpuBoanTs npumepsl
aHAJIOTOB TEOMETPHUYECKHX (PHUTYp B OKPYKAIOIIEM MHPE.
N3o06paxats F€OMETPUUYECKHE burypsl nu 170'¢
KOH(Urypaluu OT PyKH M C HCIIOJIb30BAaHUEM YEPTEHKHBIX
WHCTPYMEHTOB. BBMHCIATH IUIOmMAnM KBaJpaToB U
NPSIMOYTOJIBHUKOB, ~ HUCHONB3ysd  (OpMyJbl  IUIOLIAAU
KBaJpaTa W TUIOMAAN TPSMOYTOJIbHUKA. BBIpaxkats ogHH
€IMHULIBl U3MEPEHMS TUIOLAAN Yepe3 Ipyrue. Beraucasars
00beMbl Ky0a W TIPSAMOYTOJILHOTO Iapajulesenunesa,




UCHoib3ys o0beMa Kyba U o0beMa NPSAMOYTOJIBHOTO
napauienenunena. BeipaxaTb OJHH €IUHHIBI U3MEPEHHS
oObema uepe3 apyrue. Pemats 3amaun Ha HaXOXKICHUE
IUIOMIA/Ie KBaJIpaTOB M TMPSMOYTOJBHUKOB, OOBEMOB
KyOOB M NPSMOYTOJIbHBIX MapayuienenuneoB. CTpouTh

CTOJI0YAThIC TMarpaMMbl; IPUMEHSATH MOJyUYCHHBIE 3HAHUS

I'naBa 2. JIpo6Hble unciaa

5.00b1KHOBEHHbIE TPOOH
—254.

OKpYy)XKHOCTb U
Homu.

KpYT.
OOBIKHOBEHHBIC
npobu. CpaBHeHHE IpO-
Oeld. [IpaBwibHBIE U
HETPaBUIIbHBIC Ipoou.
CnoxxeHre U BBIYUTAHHE
npobeit ¢ OJIMHAKOBBIMU
3HaMeHaTensIMu. [lenenue

u gapobu.  CmerraHHbIe
qHpcIa. Cnoxenne "
BBIYMTAHHE  CMEIIAHHBIX
qyucen

MogenupoBaTh B Tpaduueckod, mnpeaMeTHo (opme
NOHATUS W CBOWCTBA, CBSI3aHHbIE C  IOHATHEM
OOBIKHOBEHHOH ApoOu. DOopMysInpoBaTh, 3aMUCHIBATh C
IIOMOIIbI0 OYKB OCHOBHOE CBOICTBO OOBIKHOBEHHOM
npobwu, mpaBuiIa NEHCTBUN C OOBIKHOBEHHBIMHU IPOOSIMH.
[IpeoOpa3oBbiBaTh OOBIKHOBEHHBIE ApOOW, CpaBHUBATH U
yIopAJoYMBaTh  HUX.  BBINOIHATH  BBIYMCIEHUA €
OOBIKHOBEHHBIMH Jp00siMu. DOpMyYITHPOBATH ONPEICTICHHS
IPABUIBHBIX, HENPaBWIBHBIX W CMELIAHHBIX JApoOeil.
YMmeTh ckiaapiBaTh (BBIYMTATh) IPOOM € OJMHAKOBBIMHU
3HaMeHaTesIMU. 3alKchiBaTh CMELIAHHOE YMCIO B BUJE
HENpaBWIbHOHN 1poOu U 00paTHO. BHIMONHATH NEHCTBUS C
CMELIaHHBIMU Jpo0sMuU. BeinonHsaTh onepauuu no coopy,
OpraHu3aIH u NOJCUCTY  JAHHBIX. Pemratp
KOMOMHATOPHBIE 33]]auu

6.lecaTnunble  apoOu. | UuraTh U 3anuchiBaTh JecsTUYHbIE aApodu. [IpencTaBiasaTh
Caoxenue U | OOBIKHOBEHHBIE JIpOOU B BHUJIE ECATUYHBIX U JIECATUYHBIC
BbIYMTAHHE B BHJE  OOBIKHOBEHHBIX;  HAXOAWUTb  JECATUYHBIC
AeCATUYHBIX podeii - 13 | mpubimkeHnss oOBIKHOBEHHBIX npobeil. CpaBHHMBAaTH U
u, yIopsAa0oYMBaTh  JECATUYHbIE  JpoOH.  BbINONHATH
Hecatuunas 3aIlUCh | BBIUUCIIEHUS C JECATUYHBIMU ApoOsmu. Mcmonb3oBarh
JIPOOHBIX quceN. | SKBUBAJICHTHbIE MPEACTaBIECHUS JPOOHBIX YMCEN NMPH HX
CpaBHEHHE JIECATHYHBIX | CPABHEHUH, MPU BBIYUCICHHUSX. BBIMOTHATh NMPUKUAKY H
apoGeit.  CroxeHue WU | OLEHKY B XoJie BbluMcieHUH. DopMyaupoBaTh MpaBHIIO
BBIUUTAHUE JECATHUYHBIX | OKPYIJIEHUS YUCeN. AHAJIU3UPOBATH U OCMBICINBATH TEKCT
npoGeit. IIpubmkeHHoe | 3agaun,  nepeGopMyaupoBaTh  YCIOBHUS,  M3BJIEKATh
3HAUEHUE quceNl. | He0OX0IUMYI0 MH(OpMAIUIO, MOJETUPOBaTh YCIOBUS C
Oxpyrienue uncen MOMOUIBI0 CXEM, PHUCYHKOB, pEaJbHBIX MPEIMETOB;
CTPOMTBH JIOTHUECKYIO LIETIOUKY PACCYXACHUHN; KPUTHUECKH
OLICHUBATh TOJYYEHHBIH OTBET, IPOBEPATH OTBET Ha
COOTBETCTBHUE YCIIOBHUIO.
7. YMHoOKeHHE u | DopMynupoBaTh OINpENeTCHUs] YMHOXKEHUS W JeNIeHUs
AejeHUe  JIeCATHYHBIX | JCCATHYHBIX Jpobeld. DopMynupoBaTh ONpeAeTeHHE
apooeii - 25 4. cpemHero  apu(PMETHYECKOTO  HECKOJbKUX  YHCel.
YMHOXKEHUE NECSITUYHBIX | BBIMOMHATH BBIYMCICHUS C JCCATUYHBIMH JPOOSMHU:
npobeil Ha HaTypajibHblEe | YMHOXEHHE U JeJIeHHe  JECSITUYHBIX  JApoOe.
yucna. Jlenenue ngecs- | AHaIM3UpoBaTh M OCMBICIMBAaTh  TEKCT  3ajayd,
TUYHBIX  JApoOell  Ha | mepedopMyIupoBaTh YCIOBUS, U3BJIEKaTh HEOOXOIUMYIO
HaTypaJbHbIE yucia. | MHGOpMaIuo, MOIEIMPOBATh YCIOBUS C MMOMOIIBIO CXEM,

VYMHOXKEHIE HeCATHUHBIX
npobeii. Jlenenue Ha ne-

CATHUYHYIO IpOOb.
Cpennee apud-
METHUYECKOE.

PUCYHKOB, PEaJIbHBIX MPEIMETOB; CTPOUTH JIOTUYECKYIO
LENIOYKY PACCYKIECHHUM; KPUTUYECKH IOJYyYEHHBIH OTBET,
MPOBEPATH OTBET Ha COOTBETCTBHE YCJOBHIO. PemaTh
KOMOHMHATOpHbIE 33a/jaul niepedopoB BapuanToB. Haxoautsb
CPEIHIOI0 CKOPOCTb JBUKEHMS, CPEAHEE 3HAUEHUE U MOAY;
HaXOAUTh HauOoJIblIIee U HANMEHbILIEE 3HAYCHHE.




8. UHCTpyMEeHTHI 1151
BbIYUCJICHUN U
u3Mepenui - 15 4.
MUuKpOKaJIbKyJIATOP.
IIpoueHTBI. VYrou.
IIpssMoii U pa3BepHYTHIN
YTOJL. UepTerxHbIi
TPEYroJbHUK. M3Mepenue
YTJIOB. Tpaucnoprup.
Kpyrossie nuarpammel.

OOBsACHATb, KaK  BBOOUTb B  MHKPOKAJIBKYJIATOP
HATYpaJbHOE YHUCIO, JECATUYHYIO JApoOb. BINONHATH
OIlepaLuy Ha MUKPOKaIbKyJIsATOpe. OOBACHATH, UTO TaKOE
npoueHt. [IpencTaBiaTh MPOLEHT B BUJIE Apodeit u 1pobu
B BUjIe TIpOIeHTOB. OCYIIECTBIATh MOUCK HHPOpMAIuu (B
CMMN), conepxaliiell JaHHbIE, BHIPAKEHHBIE B IIPOLIEHTAX,
UHTEepIpEeTHpOBaTh UX. Pemare 3agaun Ha NPOLIEHTHl U
Ipobu (B TOM 4YMCIE 33Jauyd M3 PEAJbHOM IPaKTUKN),
UCTIOJB3YS npu HE00X0IUMOCTH KaJIbKYJISTOP.
@dopmynupoBaTb  OHpEIeNeHHUs] yrja, BHJIbl  YIJIOB,
AJIEMEHTHI YIJIOB. YMETh HU3MEPATh YIVIBI C TOMOUIBIO
TpaHCIOPTHUpA. 3HaTh, YTO Ha3bIBAIOT OUCCEKTPUCOM yria.
YMeTb 4uuTaTh U CTPOUTH KPYrOBBIE TUarpaMMebl. Pematsb
KOMOMHATOPHBIE 3a]jauu 1epeOopoM BapHUaHTOB.

9. UToroBoe noBTOpEeHUE
—-17 4.

3HaTh MaTepuain, U3y4yeHHBbIH B Kypce MaTeMaTHKH 3a 5
KJacC.  YMeTb IPUMEHATh IOJIY4YCHHbIE 3HAHHA Ha
IIPaKTUKE. YMETh JIOTUYECKH MBICIUTD, OTCTauBaTh CBOIO
TOUKY 3PEHHUS U BbICIYLINBATh MHEHUE JIPYTUX, padOTaTh B
KOMaHJie.

6 KJiace

Tema 1. O0ObIKHOBEHHbBIE IPOOH

BBoanoe moBTopeHue — 7
q,

3HaTh Marepuaj, W3y4yeHHBI B Kypce MaTeMaTHKH S
Kjlacca. YMETb IPUMEHATh IIOJIyY€HHbIE 3HAHHUS Ha
MpaKTUKE. YMETh JIOTUYECKH MBICIUTh, OTCTauBaTh CBOIO
TOYKY 3pEHHUS U BBICIYILINBAaTh MHEHUE JPYTUX, pa0OTaTh B
KOMaHJie.

1.leaumocTth uncea — 18
4acoB.

Jlenutenu W KpaTHBIE.
[Ipu3Haku AeTUMOCTH Ha
10, ma 5 wu mHa 2.
[Ipu3Haku AeTUMOCTH Ha
9 u nHa 3. Ilpocteie u
COCTaBHbIE qrcha.
Pasnoxenne Ha mnpoctsie
MHOKHTEITH.

W3BnekaTh HEOOXOOUMYI HH(OPMAIHUIO, CTPOUTH
JOTUYECKYI0  LEMOYKY  PACCYKIEHUH;  KPUTHUECKU
OLICHUBATh HIOJIyYEHHBIN OTBET, OCYILIECTBIIATh
CaMOKOHTpPOJIb, TIPOBEpPsAA OTBET HAa COOTBETCTBUE

ycinoBuo. DopMyIMpoBaTh ONPEACICHUS JACIUTENs U
KpaTHOT0, IMPOCTOT0 YMCJIa U COCTABHOI'O YMCIA, CBOMCTBA
U NpU3HAaKU JAenuMocTu. JlokaselBaTh M ONpOBEpPrarh C
MIOMOIIBI0 KOHTPIPUMEPOB YTBEPKIAEHUS O JEIMMOCTH
yrcen. Knaccuduunponars HaTypanbHble yncia (YETHBIE U
HEYETHBIE, IT0 OCTATKaM OT JIeJIeHUs Ha 3 U T. 11.).

Haubonpmmii o0

JICIUTEIb, BzanmuO

MPOCThIE YyHCla.

Haumensmiee oOmee

KpaTHOE.

2. Cioxenue u | MoznenupoBate B Trpaduueckod, MpeaMeTHOH ¢dopme
BbIYNTAHME JPo0eil € | MOHATHS W  CBOWMCTBA, CBS3aHHBIE C  IOHATHEM
pa3sHbIMU OOBIKHOBEHHOH apoOu. DOopMyIHpOBaTh, 3aMHUCHIBAThH C

3HaMeHaTeassMu — 19 4.
OcHoBHOE CBOMCTBO
Tpoowu. Coxkpaienue
npobeit. [IpuBenenue
npoOeit K o0memy
3HAMEHATEIIO.

MOMOIIbI0 OYKB OCHOBHOE CBOMCTBO OOBIKHOBEHHOM
npoOu, mpaBuiia ACUCTBUN C OOBIKHOBEHHBIMH JPOOSMHU.
[Ipeo6pa3oBbIiBaTh OOBIKHOBEHHBIE APOOU, CpaBHUBATH U

VIOPSAA0OYNBATE  WX.  BBITIONHATH  BBIYUCICHUS  C
OOBIKHOBEHHBIMU  ApoOsimu.  CTPOUTH  JIOTUYECKYIO
LEMOYKY  PAacCyXJCHW,  KPUTHYECKH  OILICHHUBATh




CpaBHeHME, CIOXKEHHE W
BbIUMTAaHUE  JIpobeill ¢
pa3HBIMU 3HAMEHATEIJISIMHU.
CrnoxxeHue ¥ BbIYUTAHUE
CMEIIaHHBIX YUCEI

HOHy‘IGHHBIfI OTBCT, OCYHICCTBJIATDH CaMOKOHTpPOJIb,
MPOBEpsIsi OTBET HAa COOTBETCTBUE YCIOBHIO. [IpoBOIUTH
HECJIOXKHBIE WCCIEAOBAHUS, CBS3aHHBIE CO CBOWCTBAMU
JIPOOHBIX YMCEl, OMUPASCh HA YUCIIOBBIC IKCIIEPUMEHTHI (B
TOM YHCJE C MCIOIb30BAaHUEM KaJIbKYJIATOPA,
KOMITBIOTEPA).

3. YMHoOKeHue u
JeJIeHre 00bLIKHOBEHHBIX

apoodeir -28 4
YMHO)KEHNE poOei.
Haxoxpaenue npobu ot
qucia. IIpumeHeHue
pacrpeaenuTeaIbHOro
CBOMCTBa YMHOKEHHS.
B3anmuo oOparHble
4quciaa. JleneHnue.
Haxoxnenune wyucna 1o
ero gapobu. JlpoOHbie
BBIPAKCHMUS.

®opmynupoBaTh, 3aMUCHIBATH C MOMOIIBIO OyKB IpaBHiIa
JeicTBUI ¢ 0OBIKHOBEHHBIMU J1po0simu. [IpeoOpa3oBbIBaTh
OOBIKHOBEHHBIE IpOOH. BBIMOMHATE BBIYUCICHUS C
OOBIKHOBEHHBIMH Jpo0smMu. [IpencTaBisiTe OOBIKHOBEHHBIE
IpoOM B BHIE JCCATUYHBIX W JECATHYHBIE B BHJC
OOBIKHOBEHHBIX; HAXOJHUTb JECATHYHBIC MNPUOIMKECHUS
OOBIKHOBEHHBIX ApoOei. Mcnonp30BaTh SKBHUBAICHTHBIC
NPEACTaBICHNS JPOOHBIX YHCEN NMPH MX CPABHEHHH, MPU
BBIUUCIICHUSX. AHATM3UPOBATh M OCMBICIUBATH TEKCT
3amaun, nepeopMynHpoBaTh  yCIOBHE,  U3BJIEKATh
HEOOXOAMMYI0  MH(OPMALUIO, CTPOUTH  JIOTUYECKYIO
LEMOYKY  PAaCCyKICHHMH;  KPUTHYECKH  OLICHHUBAThH
MOJYYEHHBI  OTBET, OCYLIECTBIATH  CAMOKOHTPOIIb,
MPOBEPSAsS OTBETHA COOTBETCTBHE YCIOBHIO. [IpoBOANTH
HECJIO)KHBIE HMCCIICIOBAHUS, CBSI3aHHBIE CO CBOMCTBaMHU
IpOOHBIX YKCEIl, OMUPAsCh HA YUCIOBBIE SKCIIEPUMEHTHI (B
TOM  4YHCJI€ C  WCIOJB30BAHUEM  KaJIbKYJISATOPA,
KOMITBIOTEPA)

4.0OTHOLIEHUS H
nponopuuu — 14 4.
OtHomenus. Ilponopium.
[Ipsmass u  obOpaTHas
MIPONOPLIMOHATIEHBIE
3aBucuMocTH. MacmTa0.
JInuHa  OKpYXKHOCTH U
iomazas kpyra. [ap.

[IpuBOoaUTE NpUMEpBHl HCMIOJIB30BAHMS OTHOILUEHUN Ha
npakTuke. Pemars 3aiaun Ha MPOLIEHTHI U Jpodu (B TOM
qucie 33a4l U3 pealbHOM IMPaKTHKH), HCIONb3YS MpHU
HEOOXOJIMMOCTH KaJbKYJIATOP; HCIOJIb30BaTh TOHATHUS
OTHOIIEHHA M MPONOPLUMHM MpU  pEIICHHH  3a74ad.
AHanu3upoBaTb M OCMBICIMBATh  TEKCT  3aJauH,
nepe@opMyIMpoBaTh YCIOBUE, U3BJIEKaTh HEOOXOIUMYIO
nH(pOpMaIHIO, MOJEIMPOBATh YCIOBHE C TIOMOIIBIO CXEM,
PUCYHKOB, PEAIbHBIX MPEIMETOB; CTPOUTH JIOTUYECKYIO
LENOYKY  pacCyXJEHHMH;  KPUTHYECKH  OLIEHUBATh
MOJIYyYEHHBI ~ OTBET, OCYLIECTBIATH  CaMOKOHTpPOJIb,
MpoBepsisi OTBET Ha COOTBETCTBUE ycNIOBHUIO. [IpoBOauTh
HECJIOXKHBIE MCCIEAOBAHNS, CBSI3aHHBIE CO CBOMCTBAMH
JPOOHBIX YMCEIl, OMUPAsCh HAa YUCIOBbIE IKCIIEPUMEHTHI (B
TOM  YHCIE€ C  MHCIOJNb30BAaHMEM  KaJbKYJATOPA,
KOMITbIOTEpa). BHIYUCIATE IIMHY OKPYKHOCTH U IJIOLIAAb
Kpyra. BslpaxkaTb OIHHM €IMHHULBI H3MEPEHUS Yepe3
npyrue. Vcronb30BaTh KOMIBIOTEPHOE MOJIEIMPOBAHUE U
SKCIIEPUMEHT JJIsi M3YYEHHUs CBOICTB T€OMETPUYECKUX
00BEKTOB.

Tema 2. PanuoHaJbHBbIEC YK CJIA

S.J1os0xuTeIBbHBIE U
OTpHLATEeIbHbIC YHCJIA —
14 y.

KoopaunaTs! Ha MpsIMOH.
IIpoTrBOMIOIOKHBIE

[IpuBOIUTE HpUMEPBI HCIIONB30BAHUS B OKPYXKAOIIEM

MHUpE  IOJOXHUTEIBHBIX W  OTPULATEIBHBIX  YHCEI
(TemMnepaTypa, BBIMTPBIII - TPOMTPHINI, BBINIE - HIKE
ypoBHE Mops ® T. 1.). M300paxare TOoYKaMu
KOOPAWHATHOU IPsAMOI [IOJI0KUTEIbHBIE u




yucina. Monyns uucia.
CpaBHEeHHE YHCEII.
H3MeHeHNE BEIUYHH.

OTPULIATEIIBHBIE pAlMOHAIbHBIE YHCIA. XaApaKTEPHU30BaTh
MHOXECTBO LI€JIBIX YHUCEJI, MHOXECTBO PAallMOHAJIbHBIX
yucen. CpaBHUBATh U YIIOPSIOYUBATH palliOHAJIbHBIE
4ucia.

6.Co:xeHue u | M3oOpaxats TOYKAMU KOOPJMHATHOMN PSAMON
BbIYHTAHHE MOJIOKUTETIFHBIC ¥ OTPHIIATEIbHBIC PAIIMOHAIBHEBIC YUCIA.
MOJI0KUTEJIbHBIX u | XapakTepu3oBaTb MHOKECTBO LIEJIBIX YHUCEN, MHOXECTBO
OTPULATEIbHBIX YHCeJ — | PAIlHOHAIBHBIX YHcen. DopMyaHpoBaTh M 3aIUCHIBATH C
12 v, MOMOIIbI0 OYKB CBOWCTBA JEHCTBUIl C palMOHaIbHBIMU
Cnoxenue qrces C | uucnamM, TPUMEHSTHh I TPEOOpPa3OBaHMS YHCIOBBIX
MIOMOUIBI0 KOOPAWHATHOW | BBIPAXKEHUI. CpaBHUBaTh u YIOPSIA0YUBATD
MPSIMOIA. CrnoxxeHue | pallHOHAIBHBIE  YHUCIIA,BBIMOTHATH  BBIYHCICHUS  C
OTPULIATENIbHBIX  YHUCEJ. | PAllMOHAIBHBIMH YHCIAMH.

Cnoxenue yucell c

pa3HBIMHU 3HAaKaMHU.

Brrunranue.

7.YMHOKeHHe U JeJieHne | XapaKTepu30BaTh MHOXECTBO IEJIBIX YHCEN, MHOXECTBO
MOJI0KUTEJIbHBIX U | palMoOHANBHBIX uucell. DOopMylIMpoOBaTh U 3alKCHIBATH C
OTPHIIATEIBHBIX YHMCeJ — | TOMOIIbI0 OyKB CBOMCTBa JEHCTBUI C pallOHaIbHBIMU
18 u. YHUCIIaMH, TMPUMEHATh IS TMPeoOpa3oBaHMs YHUCIOBBIX
YMmHoxkeHue.  JleneHwue. | BRIpaKeHHI. CpaBHuBaTh u YIOPSII0YUBATD
ParnmonanbHble YHCIa. | pallAOHAILHBIC  YHUCJIA, BBIMOJHATH  BBIYUCICHUS  C
CpoiicTBa JA€WCTBUN  C | pallMOHAIBHBIMH YHCIAMH.

paroHaIbHBIMU

YHCIIAMH.

8.Pemienne ypaBHenuii —
16 u.

PackpepiTue CKOOOK.
Koadduunent.
[lonobuble  ciaraemsle.

Pewrenne ypaBHeHUN.

Yurath 1 3anuchiBaTh OYKBEHHbIE BBIPAXKEHUSI, COCTABIISATh
OyKBEHHBIE BBIPDOKEHHSI 110 YCIIOBHAM 3ajad. BeIUUCIATH
YHUCIIOBOE 3HAueHHWEe OyKBEHHOTO  BBIPAKEHUS IIpU
3aJaHHbIX 3HaueHusX OykB. COCTaBIATh YpaBHEHUS II0
yCIOBHMAM 3aaad. Pemats mpocredmnue ypaBHEHHs Ha
OCHOBE 3aBUCUMOCTEN MEXIY KOMIIOHEHTaMU
apruMeTUYECKNX JEHCTBUMN.

9.KoopauHaTsl Ha | CTpouTh Ha KOOPJIWHATHOW IJIOCKOCTH TOYKU U (DUTYpPBHI
II0CKOCTH — 14 4. M0 3a/JIaHHBIM KOOpJWHATAM; OIPEACNSITh KOOPJAHMHATHI
[lepnenqukynspHbie Touek. M3Bnekars MHpOpMAINIO U3 TAONHIl U JUArPaMM,
npsimble.  [lapayuienbHble | BBIMOJMHATH — BBIYMCICHUS 1O  TAOJWYHBIM  JaHHBIM,
npsamble. KoopauwHaTHast | cpaBHMBATh — BENWYMHBI, HAXOAWTh HauOoONbIIME U
mockocTh.  Croyi0yarble | HAMMEHBIINE 3HAYeHUssT ©  JAp. BBIMOIHATE  cOOp
nuarpammebl. ['paduku. nH(pOpMalUK B HECTOXKHBIX cilydasx, [IpeacTraBisTh
nHpOpMaIuo B BUJE TAaOIUIl U AUArpaMM, B TOM YHCIIE C
MIOMOIIIbIO KOMITBIOTEPHBIX MPOTPAMM.
10.ATorosoe 3HaTh Marepuall, U3y4CHHBI B Kypce MaTeMaTHuKH 3a 6
nopropenue - 104 KJlacc. YMEThb TMPUMEHSATH TMOJYYEHHbIE 3HAHUS Ha
MPaKTUKE. YMETh JIOTUYECKH MBICIUTh, OTCTAaUBaTh CBOIO
TOUKY 3pEHHS ¥ BBICTYIIIMBATH MHEHHE JPYTUX, padOTaTh B
KOMaHJIE.
7 knace
Auredpa
Tema 1. Boipa:kenus, Tox1ecTBa, ypaBHeHus — 22 4.

1.Bbipakenus.
YUucnoBbie BEIpaOKEHUS.

BbINOJHATH  3JIEMEHTapHBIE  3HAKOBO-CHMBOJIMYECKHE
JeUCTBUS: MPUMEHATh OYKBBI JUIsI 00O3HAUCHHS YHCEN,




BeIpaxenus ¢
MePEMEHHOM.
CpaBHeHue 3HaYCHUIN
BBIPAYKCHHUIA.

2.IlpeoOpa3oBanue
BbIPasKeHM M.

CBoICTBa AEUCTBUH HAJ
YHCIIaMU.

ToxnecTsa.
ToxnecTBEeHHBIE
peoOpa3oBaHUs
BBIPAYKCHHUIA.

3.YpaBHeHUA ¢ OHOM
nepeMeHHOI.
VYpaBHeHUE U €r0 KOPHU.
JIuneliHOE ypaBHEHHUE C
OJIHOM MEepPEeMEHHOM.
Pemenune 3amgad ¢
MIOMOILIbIO YPaBHEHUH.

4.CTaTHCTHUYECKHE
XapaKTePUCTHKH.
Cpennee
apupMeTHIECKOe, pa3Max
H MOJa.

Meanana kak

Ui 3alMcH  OOIMX  YTBEPXKACHHUI;  COCTABJATH
OYKBEHHbIE  BBIPQXKEHHS IO  YCIOBHUSM, 3aJaHHBIM
CIIOBECHO, PUCYHKOM WJIHM YEpPTEXKOM; MPeodpa3oBbIBATH
anredpanvyeckue CyMMbl M TPOU3BEACHHS (BBINOJHATH
MPUBEICHUE IOJOOHBIX ClIaraeMbIX, PAacKpPBITHE CKOOOK,
YIPOILEHNE TIPOU3BEICHUI).

BeruncasaTe uynciaoBoe 3HaUeHUE OYKBEHHOTO BBIPAYKEHUS;
HAXOAUTH 00JaCTh JOMYCTUMBIX 3HAUEHUN NEPEMEHHBIX B
BBIPAKEHUHU.

Pacno3naBarthb JIMHEHHBIC YPAaBHEHMUSI.

Pemare inHelHbIC ypaBHEHUS.

Pemiath TekcTOBBIE 3aaud aNreOpandeckuM CrocodoM:
NEPEeXOAUTh OT CJOBECHOH (OPMYTUPOBKH  yCIOBHUS
3alayd K aireOpandeckol MOJEIH IyTeM COCTaBIICHUS
YpaBHEHUS; pelaTth COCTaBJICHHOE YpaBHEHUE;
HHTEPNPETHPOBATH PE3YJIbTAT.

N3BaekaTh wHPOpPMAIMIO W3 TAOJIHIl M JUArpamm, BbI-
NOJHATH  BBIYUCICHUA 1O  TaOJMYHBIM  JaHHBIM.
OnpeneasaTs 100  auarpaMMaMm  HawOOJbIIME U
HaVMEHbIIINE JAHHbIE, CPABHUBATDH BEIMYHHBI.
IpencraBasaTh nHOOPMALIHIO B BHJIEC TAOIHII, CTOJIOYATHIX
U KPYroBbIX JuarpaMM, B TOM YHCII€ C I[OMOUIbIO
KOMITBIOTEPHBIX MPOTPaMM.

IIpuBoAMTH TpPUMEPHI YUCIOBBIX JAHHBIX (IIeHa, POCT,
BpeMs Ha JIOpOry U T. 11.), HAXOAMTb CpelHee apupMeTH-
4ecKoe, pa3Max 4HCIOBBIX HAOOPOB.

IIpuBoauThL coaepKaTellbHbIE MPUMEPHl HCIOJb30BAHUS
CpemHUX [UIsl OMHCaHWS JaHHBIX (YpOBEHb BOIBI B
BOJZIOEME, CIIOPTUBHBIE MOKa3aTeNld, ONpeAesCHUe TPAHHULL
KJIMMAaTHYEeCKHX 30H).

Tema 2. ®ynkuum — 12 4.

CTaTUCTUYECKas
XapaKTEPUCTHKA.

1. dyHKk1UU " 170,
rpaguku.

UYro Takoe QyHKIUS.
Brrunciienne  3HaueHMM
byakuun 1o opmysre.
I'paduk Qynkuuu.
[Ipsimas

IIPONOPLIMOHAIBHOCTh U
e¢ rpaduk.

JIuneitnast QyHKIUSA 1 e
rpaduk.

2. JIuneiinast QyHKUMSA
Jluneitnas QpyHKuuA U ee
rpadux. ITpsamas
MPOMOPLIHUOHAIBHOCTb.
B3aumHoe pacnonoxeHue
rpaduxoB JIMHENHBIX

byHKIUH

BouruucasaTe 3HaueHus: QYHKIHM, 33aaHHBIX (OpMyIamMu
(mpu HEOOXOAMMOCTH HCHOJIB30BATh KAJIbKYJSATOpP); €O-
CTABJISATH TaOJINIbI 3HAUEHUN (PYHKIIHH.

Crponts 1o ToukaMm rpaduku ¢yHKkuuid. OnuchIBaTh
CBOWCTBa ()YHKIIMU Ha OCHOBE €€ TpaduuecKoro MmpeacTaB-
JICHHUS.

MopenupoBaTrhb peanbHble 3aBUCUMOCTH (OpMylIamMH U
rpapukamu. YuTaTh rpaguKu peaqbHbIX 3aBUCUMOCTEH.
Hcnoab3oBaTh GyHKIIMOHATBHYIO CHMBOJIUKY JIJISI 3aITUCH
pa3Ho00Opa3HbIX (PAKTOB, CBSI3AHHBIX C PACCMATPUBAEMbIMH
GyHKIMAMHU, oOoramasi OINBIT BBITOJHEHHUS 3HAKOBO-
CHUMBOJIMYECKHX NecTBUI. Crpouts peueBble
KOHCTPYKIIMK C  WCIOJBh30BaHWEM  (PYHKIIMOHATBHOM
TEPMHUHOJIOTHH.

Hcnoab30BaTh KOMIBIOTEPHBIE MPOTPAMMBI  JUIS  TIO-
cTpoeHus: TpapukoB (YHKIMHA, I  HCCIEIOBaHUA
TOJIOKEHHUSI Ha KOOPIMHATHOM TUIOCKOCTH TpaguKOB
(GyHKIMHA B 3aBUCUMOCTH OT 3HAYeHHUH KO3((HUIIMEHTOB,
BXOAAIINX B (hopmyiy.

PacnosnaBath Buabl uzydaembix GpyHkiuil. [lokaspiBaTh
CXEMaTHYECKH TOJIOXKEHHE HAa KOOPAWHATHOM IIOCKOCTH




\ rpagukoB HyHKITHIA.

Tema 3. CTeneHb ¢ HATYpaJbHbIM NOKa3aTeseM — 13 4.

1. Ctenens u ee
CBOMCTBA

OrnpezienieHue CTENEHU ¢
HaTypaJbHBIM
IIOKAa3aTeIICM.
VYMHOKEHUE U IeJIEHHE
CTCIICHEH.

Bo3Benenue B cTeneHb
MIPOU3BE/ICHUS U CTCIICHHU.
2. OTHOYJIEHBI
OHOYIEH U €r0
CTaHIApTHBIN BH/I.
VMHOKEHHE OTHOYJIICHOB.
Bo3Benenue ogHouIeHa B
CTEIEHb

Oynxmun Y= X2,y =x3 n
WX rpaduKy.

OnuceIBaTh MHOXXECTBO IIEJIBIX YHCEN, MHOXECTBO pa-
[IUOHAIBHBIX YHCEN, COOTHOUICHUE MEXIY dTHMH MHOMKE-
CTBaMH.

CpaBHMBATh U YNOPS/I0YHBATH DPAIMOHAIBHBIC YHCIIA,
BBITIOJTHSTH BBIYHUCIICHUS C PAIIMOHAIBHBIMU YHCIIAMH, BbI-
YUCJSITH 3HAYCHUS CTETICHEH C IIeIIBIM ITOKa3aTeNIeM.
@opMyJIMPOBATh OIpPEACICHUE KBAJAPaTHOTO KOPHS U3
yucia. Ucnosb3oBath rpaduk GyHKIHH

y = x* 10 HaxoXJAEHHS KBaJAPAaTHBIX  KOPHEH.
BbryncasiTe TOYHBIE U TPUOJIMKCHHBIC 3HAUCHHS KOPHEH,
HCIIOJIb3YSl TIPH HEOOXOJAUMOCTH KAJIBKYJISITOP; TPOBOIUTH
OLICHKY KBaJ[paTHBIX KOPHEH.

@opMyJIMPOBAThH OIPENICICHIE KOPHS TPEThCH CTENEHMU;
HaXOJWUTh  3HAYCHUS  KYOMUYECKUX  KOpHEH,  IpH
HEO0OXOIMMOCTH UCIIOJB3YS, KAIBKYJISATOP.

Tema 4. Muoroujens — 17 4.

1. Cymma u pa3HocTh
MHOT'OYJIEHOB.
MHoro4JjIeH u ero
CTaHJIapTHBINA BU]L.
CrnoskeHue ¥ BEIYUTAaHUE
MHOT'OYJICHOB.

2. IlponsBenenne
OJHOYJIEHA U
MHOTO4YJIeHA.
VYMHOXKEHHE OJHOYIICHA
Ha MHOTOYJICH.
Brinecenune o0mero
MHOJKHTEIIS 32 CKOOKHU.

3. Ilpon3Benenne
MHOT0YJIEHOB.
YMHOXEHHUE MHOTOWICHA
Ha MHOT'OYJIEH.
Paznoxenue MHOTOUJICHA
Ha MHOXXHUTEIN CII0COOO0M
TPYIIIUPOBKH.

@opMyJIMPOBaTh, 3aNMCHLIBATH B CHMBOJIMYECKOH (hopMme
1 000CHOBBIBATH CBOICTBA CTEIEHU C HATYPAJIbHBIM IIO-
KazareyneMm; INPUMEHATh  CBOWCTBA  CTENEHU IS
npeoOpa3oBaHKs BIPAKEHUN U BEIYMCIICHUM.

BuINOJHATH IEHCTBUS ¢ MHOTOUYJICHAMH.

BBINOJIHATH pa3ioKeHUE MHOTOUYJIEHOB HA MHOKHUTEIH.
Pacno3HaBarb,  KBAaJpaTHBIM  TPEXWIEH, BBIACHATH
BO3MOXHOCTb Pa3JI0KEHUS HA MHOXKHUTEIIU, MPEACTABIATH
KBaJIpaTHBI TPEXWICH B BHJIE MPOU3BEICHUS JTMHEHHBIX
MHOKHUTEICH.

I[IpuMeHsTH paznuyHbie (POPMBI CAMOKOHTPOJSI TIPH BBI-
TIOJIHEHUU TpeoOpa3oBaHUil.

Tema 5.

@opMyJibI COKPAIIIEHHOT0 YMHOKeHus1 — 18 4.

1.KBagpaTt cymMMBbI H
KBa/IpaT pa3HOCTH.
Bo3Benenue B kBajpar u
KyO CyMMBI U Pa3HOCTH
JBYX BBIpaXCHUMU.
Pasnoxenne Ha
MHO>KHUTENH C IOMOIIBIO
(dbopmyI1 KBaJpaTa CyMMbI

BuINOJIHATH IEHCTBUS ¢ MHOTOYICHAMH.

BoiBoauTh (QOpMyNBl COKpAIIEHHOTO YMHOXEHUS, MPH-
MeHSITb WX B TpPeoOpa3oBaHUSX  BBIPAKCHUA U
BBIUMCJICHUSX.

BbINoOJHATH pa3ioKeHNE MHOTOYJIEHOB HA MHOKHUTEIH.
Pacno3sHaBarb  KBaJpaTHbIM  TPEXWIEH, BBIACHATH
BO3MOXHOCTb Pa3JI0KEHUSI HA MHOXHUTEIHU, MPEeACTABJIATH

KBaJIpaTHbI TPEXWIEH B BHUJIE IMPOU3BEICHUS JIMHEUHBIX




U KBaJIpaTa Pa3HOCTH.
2. Pa3HOCTH KBa/IpaToB.
CymMa u pa3HoCTh
KYOOB.

YMHOXKEHHe pa3HOCTH
JBYX BBIpQ)KCHUH Ha UX
CyMMY.

Pasnoxenue pazHoctu
KBaJ[paToB Ha
MHOKUTEIH.
Pasznoxenune Ha
MHOXHUTEIN CYyMMBI U
pPa3HOCTH KyOOB.

3. IlpeoGpa3oBanue
HeJIbIX BbIPasKeHH .
[IpeoOpaszoBanue 1eI0ro

BBIPAXCHHA B MHOT'OYJICH.

[IpuMeHeHne pa3InyHbIX
coco00B IId
pa3IoKEeHUs Ha
MHOKHTEIH.

MHOKUTEIIEH.
IpumeHsaTh paznudabie GOPMBI CAMOKOHTPOJISL TIPH BbI-
TTOJTHEHUH MPeoOpa3oBaHU

Tema 6. CucTembl JIMHEeHBIX ypaBHeHUIl — 14 u.

1.JIuneiinbie ypaBHEHHUE
¢ AByMsl NIepeMEHHBIMH
U UX CHCTEMBI.
JInneniHOE ypaBHEHHUE C
JBYMsI IEPEMEHHBIMHU.
I'padux nuHeHOTO
YpaBHEHHUSI C ABYMsI
[IEPEMEHHBIMU.
Cuctembl TUHEHHBIX
YPaBHEHHUH C IByMs
IIEPEMEHHBIMHU.

2. Pemienue cucrem
JIMHEHHBIX YPABHEHHUI.
Crioco6 moJICTaHOBKHU.
Croco0 croxxeHus.
Pewrenue 3amau ¢
ITIOMOIIIBIO CUCTEM
YPaBHEHHUH.

OnpenensiTe, SBISETCS JU Iapa YUCENl PEUICHUEM JaH-
HOT'O YPaBHEHMS C JBYMsI [IEPEMEHHBIMU; IPUBOAUTH IIpU-
Mepbl PELICHUS] YPaBHEHUI C IByMsI IEPEMEHHBIMU.
Pemats 3amaun, anredpandeckoil MoJIeNIbl0 KOTOPBIX SB-
JieTCsl ypaBHEHHWE C JABYMs IE€PEMEHHBIMHM; HAXOAUTH
LieJIble PelIeHus yTeM nepebopa.

Pemiate cuctemsl IByX ypaBHEHUH C JIByMs IEPEMEHHBI-
MH, YKa3aHHBIE B COJIEP/KaHUU.

PemaTthb TeKCTOBBIE 3a7]a4H aITeOpPanyeCKUM CIIOCOOOM:
NEePeXOAUTh OT CIIOBECHOM (OPMYTUPOBKU  YCIOBUS
3a/lauM K anreOpanyeckoil MOJeNn MyTeM COCTaBICHUS
CHUCTEMBI YPABHEHM; pelaTh COCTaBICHHYIO CHUCTEMY
YpaBHEHUI; UHTEPIPETUPOBATH PE3YNbTAT.

Crponth rpaduku ypaBHEHMH ¢ ABYMS NEpEMEHHBIMH.
Koncrpyuposarts SKBHUBAJICHTHBIE peudeBbie
BBICKa3bIBaHUS C HCIOJb30BAaHUEM alre0Opandeckoro Hu
Tre€OMETPUUYECKOTO SI3bIKOB.

Pemats 1 mccjefoBaTh ypaBHEHUS U CHCTEMBI ypaBHe-
HUU Ha OCHOBE G yHKIIMOHATBHO-TPaUIECKUX
NIPEACTABICHUN YPaBHEHUI

IHoBTOpenue. Pemenue
3aga4 — 6 4.

3HaTh MaTepual, U3y4yeHHBIH B Kypce MaTeMaTUKH 3a [
KJ1ace

YMeTh NpUMEHATh OJyYCHHbBIE 3HAHNS Ha TIPAKTUKE.
YMerhb JIOTUYECKU MBICIUTb, OTCTauBaTh CBOK TOYKY
3peHusi U BBICIYIIUBAaTh MHEHHUE JIPYrux, paboTarh B
KOMaHJIE.

7 kaace
I'eomeTpust




Tema 1. HauanbHble
reoMmeTpu4yecKue
CBeJleHusl

[Ipsimast u oTpe3ok. JIyu u
yroia. CpaBHeHUE
OTPE3KOB U yIJIOB.
N3mepenue oTpe3KoB.
N3mepenue yrios.
IlepnenqukynsapHsie
npsiMele. Pemienne 3anay.

@opMyIMpOBaTh  ONPENEIEHHMS] U WIUIFOCTPUPOBATH
MOHATHUA OTPE3Ka, JIyya; yIJia, NpsMOro, OCTpOro, Tyrnoro u
pPa3BEpHYTOI0 YIJIOB; BEPTUKAJIBHBIX U CMEXKHBIX YIJIOB;
Oouccektpucel  yrna. @DopMmynupoBaTh  ONpeAeNICHUs
NEPHEHIUKYJIAPHBIX  MPSAMBIX,  NEPHEHIUKYJIsIpa U
HAaKJIOHHOM K MNpPsMOM; CEpPEeIMHHOrO IMEpIEeHIUKYIsIpa K
oTpe3Ky. Pacro3HaBare U M300pakaTh UX Ha YepTEXax U
PpUCYHKaX.

Tema 2. TpeyrojabHuku

[TepBriit MPU3HaK
paBeHCTBa
TPEYTOJIBbHUKOB.
Menauanbl, OUCCEKTPUCH U
BBICOTBI  TPEYIrOJIbHUKA.
Bropoii u TpeTuii npuzHak
paBeHCTBa
TPEYroJIbHUKOB.  3ajauu

Ha MOCTPOCHUE

dopmynupoBaTh olpesieneHus HPSIMOYTOJIBHOTO,
OCTPOYTOJIbHOTO,  TYNOYTOJBHOTO,  PaBHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYroJbHUKOB; BBICOTHI, MEIUaHBbI,
Oouccekrpucel. Pacrno3HaBath M u300pakarb HMX Ha

yeprexax M pUCyHKax. DopMyaupoBaTh ONpPEIECICHUE
PaBHBIX TpPeyrojapbHUKOB. DopmynupoBaTh M JOKa3bIBATH
TEOpPEMBI O IIPU3HAKAX PABEHCTBA TPEYTOJILHUKOB. Pemars
3a/1a4d Ha IIOCTPOEHUE C NOMOIIBIO LUPKYIS U JIMHEUKU.
HaxonuTs ycinoBus CylIeCTBOBaHUS PELICHMS, BBIIIOJIHATD
[IOCTPOEHHE TOYEK, HEOOXOAMMBIX JUIsl IOCTPOEHHUS
ucKkoMol ¢urypsl. [loka3siBaTh, 4YTO MOCTpOEHHas (urypa
YIOBIICTBOPSIET YCIOBHUSM 3aJadd (OIpPENeNsATh YHUCIIO
pelieHni 3aJadd  IpU  KaXIOM BO3MOXHOM BBIOOpE
JaHHbIX). Pemare 3a1aun Ha OCTPOEHUE, TOKA3aTENbCTBO
U BBIYHCICHMS. BbIOenars B yCIOBHM 3aladM YCIOBHE U
3aKIro4eHre. MoaenmmpoBaTh yCIOBHE 33a4d C IIOMOIIBIO
yepreka WM PUCYHKA, IPOBOAWUTH JOIOIHUTEIIbHBIC
MOCTpoeHUsT B Xoje pemeHus. Onupasch Ha JaHHbIE
YCJIOBUSA 3aJ]auu, MPOBOANUTH HEOOXOIUMBIE PACCYKICHHSL.
HNHTeprpeTupoBarh MOITYYEHHBIN pe3yabTar U
COIIOCTABJIATH €0 C YCIOBHUEM 3aa4u

Tema 3.

IMapaneabHble IPAMBIE
[Ipn3naku
NapajyuieIbHOCTH JBYX
IpsMBIX. AKCHOMa
MapaJUIEIbHBIX TIPSAMBIX.

@opMyJIUPOBATh OMPEAEIICHUS MapAJUICIbHBIX MPSAMBIX;
yIJa0B,  OOpa3OBaHHBIX  NPH  MEPECeYSHHH  JBYX
MapajuIebHBIX OPSAMBIX  CEKYIIEW; pacro3HaBaTh U
n300pakaTh X HA YepTekKaxX U PUCYHKAX.

Tema 4. CooTHOmIEHUS
MEKI1y CTOPOHAMH U
yIJIaMH TPeyroJbHUKA
Cymma yrios
TPEYroJbHUKA.
CooTHOIIEHHE MEKTY
CTOPOHaMH U yrilaMu
TPEYTOJIbHUKA.
HepasenctBo
TPEYTOJIbHUKA.
[IpssMoyTonbHBIE
TPEYTOJIbHUKH, UX
CBOMCTBA U IPU3HAKHU
paseHcTBa. [loctpoenue
TPEYrOJIbHUKA 110 TPEM

OOBSCHATD u WJUTFOCTPUPOBATH HEPaBEHCTBO
TpeyroibHuKa. PopMyInpoBaTh U J10Ka3bIBaTh TEOPEMBI O
CBOMCTBAaxX M MpPU3HAKaX PaBHOOEAPEHHOTO TPEYroOJIbHUKA,
COOTHOLIEHUSX  MEXKIYy  CTOpPOHAMM M YIVIaMu
TPEYroJbHHKA, CYMME VIJOB TPEYrojbHUKA, BHEIIHEM
yrie TpeyroyibHHKa, MccnenoBars cBolCTBA TPEYroabHUKA
C TIOMOIIbI0 KOMIBIOTEPHBIX MporpamMm. Pemats 3amaun
Ha IIOCTPOEHUE, 10Ka3aTeIbCTBO U BBIUNCIICHUS. BoIensaTs
B YCJIOBHMH 3a/1a4M YCIIOBHE U 3aKiitoueHue. MoaenupoBaThb
YyCIOBUE 3aJaud C IIOMOIIBIO YEpTeXka WIM PHUCYHKa,

MPOBOJIUTH  JIOMIOJIHUTEIBHBIE TOCTPOCHUS B XOJIE
pemienusi. Onupasick Ha JaHHbIE YCIOBHUS — 3ajayH,
MPOBOJIUTH HEOOXOMMBIC paccyXJ1eHusl.

HNHteprpeTupoBarh IOITYYEHHBIN pe3yabTaT U
COIIOCTABJIATH €I0 C YCIOBUEM 3aJa4H.




DJICMCHTaM.

HTorosoe noBropeHue

3HaTh Marepuall, U3y4YEHHBIM B Kypce MaTeMaTUKu 3a 7
kiacc. Brnaners oM npueMom pelieHus 3ajnad. Y MeTh
MIPUMEHSTH IMOJIyY€HHBbIE 3HAHMUS Ha MPAKTUKE. YMETh
JIOTUYECKU MBICIIUTh, OTCTauBaTh CBOIO TOUYKY 3pEHHUS U
BBICJIYIINBATh MHEHUE APYTUX, pab0OTaTh B KOMaH/E.

8 kiace

Auredpa

Tema 1. PannuonanbHble
apoou

Parmonanbueie apo0u u
ux cpoiictBa. Cymma u
Pa3HOCTh JIpoOei.
[IpousBeneHue 1 4acTHOE
npobeit

@opMynupoBaTh OCHOBHOE CBOWCTBO aireOpamyuecKon
IpoOM W TPHUMEHATH €ro I MpeoOpa3oBaHUs IPOOECH.
BbimonHATE  AEHCTBUS ¢ anreOpandeckKuMu JApPOOsSMH.
[IpencraBnsaTe Lie0€ BBIpAXKEHHE B BUAE MHOIOYICHA,
JNpoOHOE — B BHJIE OTHOIIEHHS MHOTOWIEHOB; J0Ka3bIBAaTh
ToxzaecrBa. DopMynHpoBaTh OIpEACIICHUE CTENEHU C
LenbM  nokasareneM. ®opMylMpoBaTh, 3alMChIBaTh B
CUMBOJIMYECKOH (opMe M WILTIOCTPUPOBATH MPUMEPaMU
CBOMCTBa CTENEHH C ILEJNbIM II0Ka3aTeleM; NPUMEHATh
CBOICTBa CTENEHHU JUIsl MpeoOpa3oBaHusl BhIPAKECHUN U
BBIYMCIICHUM.

Tema 2. KBagpatnbie
KOpPHH
JlercTBUTEIIbHBIC YHUCIA.
Apudmernaeckuit
KBaJIpaTHBIN KOPEHb.
CaoiicTBa
apu(pMeTHYECKOro
KBaJPaTHOI'O KOPHS.
IIpuMeHeHnEe CBOMCTB
apudmeTnyeckoro
KBaJIpaTHOT'O KOPHSI

[TpuBoUTH PUMEPBI UPpalMOHATLHBIX YHCell;
pacro3HaBaTh palMOHAILHBIE W HUPPAIMOHAJIBHBIC YHCIIA;
n300pakaTh YHCIa TOYKAMU KOOPAMHATHOM MPSMOIL.
Haxoauth necstuyHble NPUOMMKEHUS PAllMOHAIBHBIX M
WppallMOHANILHBIX YHCEN; CpPaBHUBATh M YIOPSA0YHMBATH
nerctButenbHble  uncna.  OmUcChIBaTh  MHOXECTBO
NEHCTBUTENBHBIX uKcen. lcmonb30BaTh B MHUCHMEHHOM
MaTeMaTU4ecKol peun oOoO003HaueHus U rpaduyecKue
M300paK€HUsI ~ YHCIOBBIX  MHOMECTB,  TEOPETUKO-
MHOXECTBEHHYIO CUMBOJIUKY. dopMynHpoBaTh
onpeJieseHue KBaJpaTHOTO KOpHs U3 uncia. Mcnonb3oBaTh
rpaguk QyHKIMH y = X2 JUIsI HaXOXKJIEHUS KBaJPaTHBIX
KOpHei. BbIUMCHATh TOUHBIE U MPUOIMKEHHBIE 3HAUYCHUS
KOpHEH, HCMONB3ysl MNpU HEOOXOAMMOCTU KaIbKYISATOP;
MPOBOJUTh OLIEHKY KBaJpaTHbIX KopHEeW. Jloka3biBaTh

CBOMCTBa  apU(PMETHUECKHX  KBAaJIpaTHbIX  KOpHE;
OPUMEHATh WX JUId  NpeoOpa3oBaHMsl  BbIPAXKEHUH.
Beluucnate  3HaueHUsT — BBIPAKEHHM,  COJAEpIKALIUX
KBaJpaTHblE  KOPHM;  BbIpaXkaTb  IIEPEMEHHBIE U3

reoMeTpuueckux u usmueckux dopmyn. Mccnegosars
ypaBHEHHWE BHIa a X [| 2 ; HaxoIuThb TOYHBIE H
npuOIMKEeHHbIe KOpHU 1pH a > 0

Tema 3.

KBaaparubie

YPABHEHHUA

KBagparnoe ypaBHeHuE u
ero KopHu. J{poOHble
paloHaIbHbIE YpaBHEHUS

Pacnio3HaBaTh JMHEHHBIE W KBaJpaTHbIE YypaBHEHUS,
nenble W JOpoOHBIe ypaBHEHHWs. Pemmate KBaapaTHBIE
ypaBHEHMs, a TaK)Ke YpaBHEHHs, CBOISIIMECS K HHUM;
pemaTh IpoOHO-palMoHaIbHBIE ypaBHEHHs. VcciemnoBaTh
KBaJpaTHble  ypaBHEHHs 1O  JUCKPUMHUHAHTY H
koa¢hduLreHTam. Pematp TEKCTOBBIE 3a/1a4n
areOpandeckuM CrnocoOOM: TMepexXoIuTh OT CIOBECHOU
(hOpMYyTUPOBKH YCITOBUSA 3aJadyd K alreOpandeckou
MOJIEJIN ITyTE€M COCTAaBJICHUSI YPABHEHUS; pelliaTh
COCTaBJICHHOE YPABHEHUE; HHTEPIPETUPOBATH PE3YJIbTAT

Tema 4. HepaBeHcTBa

Haxozn/m,, AHAJIIU3UPOBATh, COIIOCTABJIATH YHCIIOBBIC




Uucnossle HepaBEeHCTBA U
ux CBOMCTBA.
HepaBencrBa ¢ omHoM
MepeMEHHOM u ux
CUCTEMBI

XapaKTePUCTHKH  OOBEKTOB OKpY>KaroIero MHpA.
Hcnons3oBath paszHble (GOPMBI 3alUCH  TTPHOIUKEHHBIX
3HAUYEHMM; J1eJaTh BBIBOJBI O TOYHOCTHU MPUOIMKEHUS 1O
3aIKUCH MPUOJIMKEHHOTO 3HAYCHUS. BrinonHsaTh
BBIUMCIICHHS C pEAJbHBIMU  JIAHHBIMU.  BBINOJIHATH
NPUKUJKY W OLEHKY  pe3yJbTaTOB  BBIYMCICHHM.
@opmMyJIMpOBATh  CBOMCTBA  YHUCJIOBBIX  HEPABEHCTB,
WUTIOCTPUPOBaTh  MX HAa  KOOPAUMHATHOM  MPSAMOW,
JOKa3bIBaTh  anreOpanyecku; MPUMEHSITh  CBOMCTBA
HEpPaBEHCTB NIPU PEUICHUM 3a/1a4. Pacrio3HaBaTh JMHEHHbIC
HEpaBeHCTBA. Pelarb JIMHEHHbIE HEPABEHCTBA, CHUCTEMBI
JIMHEHHBIX HEpaBEHCTB. [IpuBOUTH MpUMEpPbl KOHEYHBIX U
OCCKOHEYHBIX MHOXKECTB. HaxomuThb 0ObeIMHEHUE U
MepeceueHue MHOECTB. [IpuBoauTH MIPUMEPbI
HECIJIOKHBIX Kiaccupukanuii. Mcrnonp30BaTh CUMBOIMKY U
SI3bIK MPU PELIECHUU 337a4 B XOJ€ U3YUYEHHS pa3InYHBIX
pasgenoB  kKypca. HMiumrocTpupoBaTh  MaTEMATHYECKHE
MOHATUA W YTBEPXKIEHUsS npumepamu. Hcnonb3oBath
NpUMEPBl W  KOHTP TMPUMEPBI B  apryMEHTALMH.
KoHcTpynpoBate  mMaremMaTH4eCcKHUE  MPEAJIOKEHUS €
MIOMOIIBIO CBI30K €CHH ..., TO ..., BTOM U TOJIBKO TOM
Cly4ae, JOTMYECKUX CBSI30K U, WIIH.

Tema 5.
CreneHn c
MmoKasarteJieM.
DJ1eMeHTBI CTATUCTUKH
CreneHs ¢ 1eJIBIM
IOKAa3aTelieM U ee
CBOMCTBA. DJIIEMEHTEI
CTaTUCTUKH

HeJIbIM

®opMyaMpoBaTh  ONPEIECIECHHUE CTENEHU C  LEbIM
[OKa3aTeseM. dopmynupoBaTh, 3aIlUChIBATh B
CHMBOJIMYECKOW (popMe M HIUTIOCTPUPOBATH IMPHUMEPAMHU
CBOWCTBA CTENEHU C ILEJNbIM IIOKa3aTeleM; MPUMEHSTh
CBOMCTBa CTENMEHU MJisi MpeoOpa3oBaHUs BBIPAXKEHUN U
BbluucieHnil. M3pnekaTh wuH(popManuio H3 TaOIUI H
AuarpaMm, BBIIIOJIHATE  BBIYHUCICHUA 110 TaOJIUIHBIM
naHHbIM. OmpenensaTs MO JuarpaMMmaM HauOoJbLIME U
HanMMCHBIINEC JaHHBIC, CpaBHHBATb BCIINYUNHEI.
IIpencraBnsate uH(GOpMaIUIO B BUE TaOJIUL], CTOIOYATHIX
M KpYrOBBIX JuarpaMM, B TOM YHCIE€ C IIOMOIIBIO
KOMIIBIOTEPHBIX Nporpamm. [IpuBonnuThs conepkareiabHbIe
IPUMEPEI UCITOJB30BaHUA CPCAHUX IJIA OIMMCAHUA TAHHBIX
(YpoBeHb BOJIBI B BOJIOEME, CHOPTHUBHBIE MOKA3aTelu,
OIIpEEIICHUE TPAHULL KIIMMATHYECKUX 30H)

HTorosoe noBropenue

3HaTh MaTepual, U3y4yeHHBIM B Kypce MaTeMaTHKU 3a 8
KJIacc. YMeTb IPUMEHATHh IIOJYYEHHbIE 3HAaHHUS Ha
[IpaKTUKE. YMEThb JIOTUYECKUA MBICIUTH, OTCTAUBAaTh CBOXO
TOUKY 3p€HHUS U BbICIYIIMBATh MHEHUE JIPYTHX, paboTaTh B
KOMAaHJE.

I'eomerpus
Tema 1. | ®opmynupoBatb onpeaeeHus napajienaorpaMmma,
YerbIpexyroJabHUKH MIPSIMOYTOJIbHUKA, KBaJpara, pomba, Tpamneuuy,
MHOroyroiasHuKH. paBHOOEPEHHON M NPSIMOYTOJIbHOM Tpameuuu, cpeaHei
[Tapamienorpamm u JUHUM TpareuuH; pacro3HaBaTh M H300pakaTh HMX Ha
Tpamnenus. yeprexkax U pucyHKax. DopmynupoBaTh M JOKa3bIBaTh

[TpsmoyronbHuK. PoM6.
Ksanpar

TEOpPEMBbI O CBOMCTBAX M IPU3HAKAX I[apalIesIOrpaMma,
MIPSIMOYTOJIBHUKA, KBajpara, poMba, TpanenuH.
HccenenoBaTh CBOMCTBA YETHIPEXYTOJIBHUKOB € ITOMOIIBIO
KOMIIBIOTEPHBIX  mporpaMM. Pemare  3amaun Ha




IIOCTPOEHHUE, JI0Ka3aTeJIbCTBO u BBIYHCIICHUSI.
MonenupoBaTh yCIIOBUE 33/1a4Hl C MIOMOILBIO YepTeka WIN
PHUCYHKA, TPOBOJIUTH JIOTIOJHUTEIbHBIE ITOCTPOCHUS B X0JI€
peumieHusa. Beimensate Ha  yeprexke  KOHUrypaiuw,
HEOOXOIUMBIC JJIsI TPOBEACHHSI 0OOCHOBAHUM JTOTHYECKHIX
maroB  pemieHusa.  VIHTepnmpeTupoBaTh — MOJy4YEHHBIN
pe3yJIbTaT U COIOCTABIIATh €0 C YCIIOBUEM 3a7auu

Tema 2. Ilnomane

®opmynupoBaTh U J0Ka3bpiBaTh TeopeMy Iludaropa u

[Tnomane oOpatHyt0o  eil.  BwBoguTh  Qopmynbl  IUIOIAACH
MHOT'OYTOJIbHUKA. IpSIMOYIOJIbHUKA, MapajjiesorpaMma, TpPEyrojbHUKA MU
[Tnomanu Tpaneuud.  HaxomuTe  1uiomaap  MHOIOYTOJIBHHUKA
napasiesIorpaMma, pa3OMeHueM Ha TPEYrOJIbHUKM W YeThIPeXyTOJIbHUKU.
TPEYroJIbHUKA u | OOBSICHAT M WJUIIOCTPUPOBATH OTHOULIEHME IUIOUIaen
Tparnenuu. Teopema | mogo6HbIX ¢uryp. Pemares 3amaun Ha BBIYMCICHHE
[Tudaropa IJIOLIa/IEd TPEYrOJbHUKOB, YETHIPEXYTOJbHUKOB U
MHOT0YyrojbHUKOB. Onupasich Ha JaHHbIE YCIOBUS
Tema 3. IlomoOHbIe | DOpMYTUPOBATEH OMPEIEICHIE TTOIOOHBIX TPEYTrOJILHUKOB.
TPeYroJbHUKH @dopmMmynupoBaThb M JI0Ka3blBaTh TEOPEMbI O IpPHU3HAKaX
Omnpenenenne MNOROOHBIX | 1MOIOOHS TPEYTrOJIbHUKOB, TEOpEMY Qavteca.
TPEYTOJIbHUKOB. dopMmynupoBaTh  ONpENEIeHUs U WIUIIOCTPUPOBATH
[Tpusznaku 10/I00Us | OHATHS CUHYyca, KOCHHYCA, TaHT€HCa W KOTaHreHca
TPEYTOJIbHUKOB. OCTPOT0 yIJa MpsIMOYrOJbHOI'O TPEyrojbHUKa. BhIBOAUTH

[Ipumenenne moaoous K
JI0Ka3aTebCTBY TEOPEM U

PEIICHUIO 3a/ad4.
CoOTHOILIEHHS MEXIY
CTOpOHaMI/I 158 yFJIaMI/I
MPSIMOYTOJIBHOTO
TpEeYrojabHUKa

(dbopMyIbl, BeIpaxaromue GpyHKIUN yria IpsSMOYroJIbHOTO
TPEYrOJIbHUKA Yepe3 €ro CcropoHbel. PopmyaupoBarb
OIIpPEJICJICHUs] CHHYCA, KOCHHYCA, TaHI€HCA, KOTAHI€HCa
yrioB oT 0 1o 180°. BeiBomuTh (hopMysibl, BeIpaskaromiye
¢byakuun yrioB ot 0 mo 180° wepe3 ¢yHKIMHM OCTPBIX
yriaoB.  PopMynupoBaTb U Pa3bACHATH  OCHOBHOE
TPUTOHOMETPUYECKOE TOXAECTBO. [lo 3HaueHMsIM OIHOMU
TPUTOHOMETPUYECKON (PYHKIIMHU YIiIa BBIYUCIIATH 3HAYCHUS
JIPYTUX TPUTOHOMETPUYECKUX (yHKUMH 3TOro yria.
HccnenoBath CBOICTBA TPEYroJIbHMKAa C  ITOMOIIBIO
KOMIIBIOTEPHBIX ~ mporpamm.  Pemate  3amaun Ha
IIOCTPOEHHE, JOKA3aTEIbCTBO U BBIYMCIIECHUA. Bbiiensats B
YCIIOBMHM 3aJjaudl YCJIOBHE U 3aKitrodueHue. MoaenupoBaTsb
YCIOBUE 3aJaud C IIOMOIIBIO YEpTeXka WIH PHUCYHKA,

MIPOBOAUTH  JIOTIOJIHUTEIbHBIE TOCTPOEHUS B  XOJ€
pemeHna. Omnupasch Ha JaHHBIE YCJIOBHS —3a/adM,
MIPOBOJUTD HE00X0/IMMBbIE paccyXJ1eHusl.
WNHuTepnpeTnpoBaTh MIOJIy4YEHHBIN pe3ysbTar u

COITOCTABJIATH €0 € YCJIOBHUEM 3a/Ja4n

Tema 4. Oxpy:KHOCTH

KacarennHas K
OKPY>KHOCTH.
[lenTpanbHbIC 51
BNHCAaHHBIE YTIIbI. YeThbIpe
3aMevaTeIbHbIE TOYKH
TPEYroJIbHUKA.

Brmcannasgs u omnmcanHas
OKPY>KHOCTH

@opMyIMpOBaTh ONPEIEICHUS] NOHSTHUN, CBSI3aHHBIX C
OKPY’KHOCTBIO, IEHTPaJbHOTO M BIHCAHHOIO YIJIOB,
CEKYILEN U KacaTeJIbHOM K OKPY>KHOCTH, YTJIOB, CBSI3aHHBIX
C OKpPY>KHOCTbI0. POPMYIIMPOBATH U JIOKA3BIBATH TEOPEMBI
O BIIMCAaHHBIX YIJIaxX, yIiaX, CBA3aHHBIX C OKPY>KHOCTBIO.
@opMyIUpOBaTh  COOTBETCTBHE  MEXKAY  BEJIMYMHON
LEHTPAJIBHOIO yrjaa W JJIMHOM JYyrM OKpPYKHOCTH.
N300paxkaTth, pacrmo3HaBaTb W OINKCHIBAaTh B3aUMHOE
pacroyiokeHue INpsAMOM U OKpykHOcTH. Mcciemosartsb
CBOMCTBAa KOH(UTYpAIMi, CBSI3aHHBIX C OKPY)XHOCTBIO, C




MOMOIIIbI0 KOMITBIOTEPHBIX Mporpamm. Pemars 3amaun Ha
BBIUHCJICHHE JIMHEWHBIX BEJIMYUH, IPaJyCHON Mephl yria.
Pemate 3amaum Ha MOCTpPOEHHE, JIOKA3aTENBCTBO H
BbIUMCIICHUS. MoenupoBaTh yCIOBUE 33Ja4l C TOMOUIBIO
yepTe’ka WM PUCYHKA, TNPOBOAMTH JOMOJHHUTEIbHbIC
MIOCTPOCHUSI B XOJ€ peuleHus. BbiiensTte Ha uepTexe
KoH(uUrypammm, HEOOXOMUMBIC I TIPOBEACHHUS
000CHOBaHUH JIOTHYECKUX 1aroB pelIeHuUs.
NHTteprpeTupoBarh INOIY4YEHHBIN pe3ybTaT U
COIIOCTABJISATH €r0 C YCIOBUEM 3aJjauu

HTorosoe noBropeHue

3HaTh Marepuall, U3y4YCHHBIM B Kypce MaTeMaTUKU 3a 8
Kiacc. Bramers o0muM mpreMoM perieHus 3a1ad. Y MeTh
MPUMEHSTh TOJY4YCHHbIE 3HAHHS Ha MpakTHKE. YMeETh
JIOTUYECKH MBICIIUTh, OTCTaUBaTh CBOIO TOYKY 3PECHHS U
BBICTYIIIMBATh MHEHHE JIPYTUX, pad0TaTh B KOMaHJIE.

9 kJace

Anareopa
Tema 1. KBaaparnunasi | Beruvcisars 3HadeHuss (GyHKUUH, 3aJaHHBIX (opMyTaMu
pyHKIHA (mpu  HEOOXOIMMOCTH  MCIOJIb30BaThb  KaJIbKYJATOP);

OyHKIMS U ee CBOMCTBA.
KBagparHelii  TpexuieH.
KBanpatuunas ¢yHKIus u
ee rpaduk. CreneHHas
¢byukiusa. Kopenp m-oi
CTETEHU

COCTaBIATh TaOnuIbl 3HaueHUi ¢yHkuil. CTpouTh MO
toukam rpaduku  yHKumii. OnuceHBaTE  CBOWCTBA
(GyHKIMH Ha OCHOBE €€ IpaUuecKoro IpeaCTaBICHHUS.
MogenupoBaTh peaqbHbIE 3aBUCUMOCTH (opMynamMu |
rpadpukamu. Yutate rpaduku peasbHbIX 3aBHCHUMOCTEH.
Hcnonp30BaTh QyHKIIMOHAIBHYIO CUMBOJHKY JUTSL 3aITUCH
pa3HooOpa3HbIX (hakToB. CTPOUTH peueBble KOHCTPYKLUHU
C HCMOJb30BAaHUEM (YHKIMOHAIBHOW TEPMHHOJIOTHH.
Hcnonp30BaTh  KOMIBIOTEPHBIE  NPOrpaMMBbl  JUIA
nocTpoeHust TpadukoB GYHKIUNA, I HCCIETOBAHUS
MOJIOKEHUsT Ha KOOPIMHATHOM IUIOCKOCTH TIpadUKOB
(GyHKIIMI B 3aBHCHUMOCTH OT 3HA4€HUH KO3(PPUIIMEHTOB,
BXoJAIuX B (opmyny. PacrmoszHaBaTh BHJIBI H3ydaeMbIX
¢yakiuii. Iloka3piBaTh CXEMaTHYECKH IOJIOXKEHHWE Ha
KOOPAMHATHON IUIOCKOCTH TIpaUKOB, B 3aBHCUMOCTU OT
3HauYeHUN KOA((UUIMEHTOB, BXOJAMMX B (OPMYIIBIL.
Crpoutb rpaguku u3ydyaeMmbIX (YHKLIUH; OMHMCHIBATH HMX
CBOMCTBA

Tema 2. YpaBHeHuss u

HepaBeHCTBa C OJHOM
nepeMeHHOn
YpaBHEeHHs C  OOHOM
IIEPEMEHHOM.
HepasenctBa ¢  omHOM
MepEeMEHHON

Pacnio3naBaTh KBajpaTHbIE ypaBHEHUS, LI€JIble U JIPpOOHBIE
ypaBHeHUs. Pemate nuHeiiHbIe, KBaApaTHbIE YpaBHEHUS, a
TaK)Ke YpaBHEHHs, CBOJASIIMECS K HUM; pemarb IpoOHO
pauuoHanbHble ypaBHeHMs. VccimenoBaTe KBajgpaTHbIE
ypaBHEHMsI 1O JHUCKPUMHUHAHTY M  Kod(pduureHTam.
Pemate TekcToBBIE 3alaud alreOpandeckuM CHOCOOOM:
MEePEXOIUTh OT CJIOBECHOM (OPMYIMpPOBKH  YCIIOBUS
3aJaud K anreOpanyeckol MOJENd IMyTeM COCTaBICHHS

YpaBHEHUS, pemiarhb COCTaBJIEHHOE YpaBHEHHUE;
HUHTEPIPETUPOBATh pe3yibTaT. Pacrio3HaBaTh JTUHENHBIE U
KBaJIpaTHbIE =~ HEPAaBEHCTBA. Pemarr  kBajpaTHbIe

HCPABCHCTBA HAa OCHOBC rpa(pnqecxnx HpeI[CTaBHCHHﬁ.

Tema 3. YpaBHeHusl u
HEpPaBeHCTBa C JIByMA
nepeMeHHbIMH

Ornpenensars SIBISIETCS JIM Mapa YUCell PEIICHUEeM JTaHHOTO
YpaBHEHUS C ABYMS NEPEMEHHBIMU; MPUBOAUTH IIPUMEPHI
pelIeHNs] YpaBHEHUW C JAByMs NE€peMEHHbIMU. Permarth




VYpaBHeHuss ¢ AByMsA
MEPCMCHHBIMU u nux
cuctembl. HepaBeHcTBa ¢
ABYMA TICPECMCHHBIMH U
UX CUCTEMBI

3aauu, anreOpanyeckol MOJENbI0 KOTOPBIX SIBIISETCS
yYpaBHEHUE C IBYMs IEpEMEHHBIMHU; Pemars cucteMsl AByX
YPAaBHEHHI C JByMs [IEpEMCHHBIMHU, YKa3aHHbIE B
cozepkaHuu. Pemare TEKCTOBBIE 3a/1a4M AJreOpanyecKiuM
CIOCOOOM: MEpPEeXOAUTh OT CIOBECHOH (HOPMYIMPOBKU
yCIOBHUA 3aJa4d K ainreOpandeckoil MoJenu IyTeM
COCTABJICHUS CUCTEMBI ypaBHEHUH. PemaTte cocTaBiIeHHYIO
CUCTEMY YPaBHEHMH; MHTEPIPETUPOBATH  PE3YJIbTAT.
Crpouth rpaduku ypaBHEHHUH C ABYMSI NE€PEMEHHBIMHU.
KoHcTpynpoBaTh  BBICKa3bIBaHUSI €  HCIOJB30BaHUEM
areOpandeckoro M reoMeTpu4eckoro s3blkoB. Pemare u
HCCIIEA0BAaTh YPABHEHUS U CUCTEMBI YPAaBHEHUM Ha OCHOBE
(GYHKIMOHATBHO-TpapUUECKIX IIPEICTaBICHUN
YpaBHEHUH.

Tema 4.
Apudpmernueckas u
reoMmeTpuyeckas
Nporpeccum
Apudmernueckas
MIPOTPECCHS.
I'eomeTpuueckas
nporpeccus

Crpouth peueBble BBICKa3blBaHUSI C MCIOJIb30BAaHUEM
TEPMHUHOJIOTHH, CBSA3aHHOU C HOHATHEM
IIOCJIEJOBATEIbHOCTH. Beruncisars YJICHBI
[OCJIe10BaTeNbHOCTEH, 3aJaHHbIX (OPMYJION N-ro wieHa
U PEKYPPEHTHON (bopmyoi. YcraHaBiIuBaTh
3aKOHOMEPHOCTh B IIOCTPOCHHH IIOCIENOBATEIBHOCTH,
€CJIH  M3BECTHBI IIEPBBIE  HECKOJBKO €€  YICHOB.
N300pakaTh 4i€Hbl MOCIEIOBATEILHOCTH TOYKaMM Ha
KOOPAMHATHOU IIJIOCKOCTH. PacnioznaBatb
apu(METHUECKYI0O B TEOMETPUYECKYI0 HPOTPECCHU TIPU
pasHbIX crnoco0ax 3ajaHus. BpIBogMTH Ha OCHOBE
JOKa3aTeIbHBIX PacCyKACHUH (opMyisl OOIIEro uieHa
apu(pMeTHYeCKO U reoOMeTPUUECKON MPOTrPECCHil, CyMMBbI
NEPBbIX 11 WIEHOB apHU(PMETUYECKON M TeoMeTpUdecKon
MIPOTPECCUM; pemaTh 3aJa4d C MCIOJB30BAHUEM OTUX
¢dopmyn. PaccmaTpuBaTh mpHUMeEphl U3 peabHON JKU3HH,
WUIIOCTPUPYIOLINE  M3MEHEHHuE B  apu(pMeTHUYECKON
IIPOrpeccuu, B FreOMETPUUECKOM Mporpeccuu; n3o0paxkarhb
COOTBETCTBYIOIIIME 3aBUCUMOCTU Tpaduyecku. Pemarsb
3a/1a4M Ha CIIO’KHBIC IPOLIEHTHI, B TOM YHUCJE 3aJa4u U3
peanbHON MPaKTHKH (C UCIOIB30BAHUEM KAJIBKYIIATOPA).

Tema 5. DiaeMeHTBI
KOMOMHATOPUKU 71
TEOPUH BEPOATHOCTEH
ONEMEHTBI
KOMOHWHATOPHKH.
HauanpHple cBedeHUS W3
TEOPHUH BEPOSTHOCTEMN

IIpoBoauTh CiydyaiiHble DKCIEPUMEHTBHI, B TOM YHUCIE C
ITOMOIIIBIO KOMITBIOTEPHOTO MOJEIINPOBAHUS,
MHTEPIPETUPOBATh UX PE3YJIbTaThl. BBIUUCIATE 4acTOTY
CIlyyailHOrO  COOBITHS;  OLIEHUBAThb  BEPOATHOCTH  C
MIOMOULIBI0 YaCTOTHI, IIOJYYEHHOM ONBITHBIM ITyTEM.
Pemate 3amaun Ha HaxOXXIEHHWE BEPOSTHOCTEH COOBITHIA.
[IpuBoAMTH MpUMEPHI CIYYalHBIX COOBITHHA, B 4aCTHOCTH
JIOCTOBEPHBIX U HEBO3MOXKHBIX COOBITHM, MaJOBEPOSITHBIX
coObiThil. IlpuBOIUTH TpUMEpPHI PABHOBEPOSITHOCTHBIX
coObITUH. BpIMonHATE mepebop BCEX  BO3MOMKHBIX
BAapHaHTOB JJIs Iepecuera OObEKTOB MM KOMOWHAIMIL.
[IpuMeHATh MPaBUIO KOMOWHATOPHOTO YMHOMKEHHS IS
pelleHns 3a7ad Ha HaxXO0XJAEHHWE 4YHclia OOBEKTOB WIIU
KOMOMHAIMH (AMaroHald MHOTOYTOJIbHUKA, PYKOTIOXKATHS,
YHCIIO KOJOB, mudpos, maponeid u 1. I1.). Pacmo3naBats
3a/laud  Ha ONpENENICeHWE 4YHcla [EePEeCTaHOBOK U
BBIIIOJIHATh  COOTBETCTBYIOLIME BBIUMCICHHUs. Pemarh




3aJaui Ha BBIYUCIICHHE BEPOSITHOCTH C TPUMEHEHUEM
KOMOWHATOPHKHU.

HTorosoe noBropenue

3HaTh Marepuai, U3yueHHBIH B Kypce mMareMaTuku 7 - 9
KJIACCOB. YMEThb IIPUMEHATh IIOJy4YEHHBIC 3HAHWS Ha
IIPpaKTUKE. YMETh JIOTUYECKH MBICIUTh, OTCTAaUBATh CBOIO
TOYKY 3p€HMsI U BBICIYIIMBATh MHEHUE IPYTUX, paboTaTh B
KOMAaHJE.

I'eomeTpus
Tema 1. BekTopbi @opMynMpoBaTh  ONPENEIEHUS U WUIIOCTPUPOBATH
ITonsarue BEKTOpa. | MOHATUA  BEKTopa,  JJIUHBl  (MOXyJsl)  BEKTOpa,
CnoxeHue M BBIUMTAHUE | KOJUIMHEAPHBIX BEKTOPOB, PaBHBIX BEKTOPOB. BbrumcisaTh
BEKTOPOB.  YMHOXXEHME | JJIMHY M KOOpIUHaThl BekTopa. Haxoaute yrom mexnmy
BEKTOpa Ha YKCIIO0. | BEKTOpaMU. BBINONHATE omepanuu HajJ BEKTOpaMH.

[IpumeHeHne BEKTOPOB K
pELIeHNUIO 3a/1a4

BreimonaaTs IMIPOCKTHI 110 TECMaM HCIIOJIb30BaAHUA
BCKTOPHOI'O MCTOAA ITpH PCIICHHHU 3aaa4 HAa BLIYUCIICHUA U
JOKa3aTcCIbCTBa

Tema 2. MeTton
KOOPAUHAT

Koopannatsl BEKTOPA.
IIpocrenimme 3amaun B

KOOpAMHATaxX. YpPaBHEHU
OKPY>KHOCTH U IIPSAMOMU

OOBSACHAT W WUIIOCTPUPOBATh IOHATUE JIEKAPTOBOM
CHUCTeMBbl KOOpAMHAT. BBIBOAUTP M  HCHOJIB30BATH
(GopMyJIBl KOOPJAMHAT CEpPEeIUHBI OTPE3Ka, PACCTOSHUS
MEXJy IBYMs TOUYKAMHU IUIOCKOCTH, YPaBHEHUS NPSAMON U
OKPY)KHOCTU.  BBINOAHAT  OpOEKThl 1O  TeMaM
HCIOJIb30BAHUS KOOPAMHATHOTO METOJIAa MPHU PEILICHUU
3aJ]a4 Ha BBIYMCIICHHS U I0Ka3aTeJIbCTBA

Tema 3. CooTHOIIEHHA
MEXKIYy CTOPOHAMH H
yrjaMu TpeyroJbHUKA.
CkaasipHoe

Nnpou3Be/ieHHe BEKTOPOB
Cunyc, KOCHHYC, TaHTEHC,

KOTaHT'€HC yria.
CootHomieHus MEXy
CTOPOHAMH U  yIJIaMHU

TpeyrojabHuka. CKansipHoe
MIPOU3BECHUE BEKTOPOB

®opMyIMpoBaTh U JI0Ka3bIBATh TEOPEMY COOTHOLICHMSIX
MEXIy  CTOpOHAaMM U YNNIAMH  TpPEyrOJIbHHKA.
®opMyaupoBaTh  ONpPENEIEHMS] U WJUIFOCTPUPOBATH
MOHATHSI CUHYCa, KOCHHYCA, TAaHI€HCAa W KOTaHreHca
OCTPOTO yIJIa MPSMOYTOJIBHOTO TPEYroibHUKA. BeIBOINTH
(hopMyIibl, BeIpakarolue QyHKIUHN Yrila IpsIMOYTOJIbHOTO
TPEYrOJIbHUKA 4Yepe3 €ro CTOpoHbl. PopMynupoBarh
OIIpPEJICJIEHUs] CHHYCA, KOCHHYCA, TaHI€HCa, KOTaHIeHCa
yrioB ot 0 1o 180°. BeiBonuTh (hopMysibl, BbIpakaroliue
¢byakuun yrioB ot 0 mo 180° wepes ¢yHKIHHM OCTPBIX
yriaoB.  @opMynupoBaTb M pa3bACHATH  OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. [l0 3HadeHMsAM omHOU
TPUTOHOMETPUUYECKON (DYHKLIMHU YIJIa BBIYUCIATH 3HAUCHHS
OPYTUX TPUTOHOMETPUYECKUX (DYHKUMH ATOro yria.
@opMynMpoBaTh M JI0OKa3bIBaTb TEOPEMBI CHHYCOB U
KocuHycoB. HaxoauTh yros Mexny BEKTOpaMH, CKaJISIpHOE
IIPOU3BEICHUE BEKTOPOB, bopmynarpoBaTth "
00OCHOBBIBaTh YTBEPXKACHUS O CBOMICTBaX CKaJSPHOIO
MIPOU3BENECHNS BEKTOPOB; UCIIOJIb30BaTh CKAIIPHOE
IIPOU3BENCHNE BEKTOPOB IPH PEILIEHUH 3a/1a4.

Tema 4, Jlnuna
OKPY>KHOCTH ¥ ILIOIIAJb
Kpyra

IIpaBunbHbBIE

MHOT'OYT'OJIbHUKH. HJ'II/IHa
OKPY’KHOCTH W IUJIOIIAalb

Kpyra.

Pacno3naBate MHOT'OYTOJIbHUKH, dbopMynupoBaTh
OIpEACIICHUE U TPUBOJAUTH NPUMEPHI MHOTOYIOJBLHUKOB.
®opmyaHpoBaTh U JOKa3bIBaThb TEOPEMY O CYMME YIJIOB
BBIIYKJIOTO MHOroyroibHuka. lMccienoBarh cBolcTBa
MHOTOYIOJJbHUKOB ~ C  TIOMOIIbIO KOMITBIOTEPHBIX
nporpamMM. PopMylIHMpoBaTh M JI0Ka3bIBaTb TEOPEMBI O
BIHCAaHHOM M ONUCAaHHOW OKPYKHOCTAX MHOIOYTOJIbHHKA.
OOBACHATH TOHATUS JJIMHBI OKPYXHOCTH U IUIOIIAAX
Kpyra; BBIBOAMTH (OPMYJIbI JJIsi BBIYMCICHUS JUIMHBI




OKPYXXHOCTH U JUIMHBI AyTY, IIOLIAAW Kpyra W ILIOIIagu
KpYyroBOro cekropa. Pemares 3amaun Ha [OKa3aTenbCTBO U
BBIYKCICHUSA. MoenupoBaTh yCI0BUE 3a1a4M € IIOMOIIBIO
yepreka WIM PHUCYHKA, IPOBOAMTH JIOIOJHUTEIbHBIC
IIOCTPOEHHUsT B  XoAe pemeHus. MHrepnperupoBarhb
IIOJIyYEHHBIM PE3yJbTaT M CONOCTABIIATh €0 C YCIOBHEM
3a7a4H. Hccenenosars CBOMCTBA KOH(UTyparmid,
CBSI3aHHBIX C OKPY>KHOCTBIO, C IIOMOILBIO KOMIIBIOTEPHBIX
nporpamM. Pemare 3aa4yu Ha IOCTPOCHHUE,
J0Ka3aTCIbCTBO U BBIYUCIICHUA.

Tema 5. JIBuskeHust
ITonsATne nBUKEHNUS.
[TapaienpHbIN IEPEHOC U
IIOBOPOT

OOBSICHATH U WIUTIOCTPUPOBATH TIOHATHUS PABEHCTBA QUTYD,
nonobusi. CTpouTh paBHBIE M CHUMMETPUYHBIE (UTYPHI,
BBIIIOJHATH ~ MApaJUIEJbHBI  MEPEeHOC W MOBOPOT.
HccnenoBath  CBOMCTBA  ABMKEHUHM C  IIOMOUIBIO
KOMITBIOTEPHBIX MPOrpaMM. BBIMOIHATH MPOEKTHI 110
TeMaM reOMETPUUECKUX peoOpa3oBaHMii Ha TNIOCKOCTH.

Tema 6. HagaubHble
CBe/leHUs U3
cTepeoMeTpuH
MHororpannuku. Tena u
IIOBEPXHOCTHU BpAILEHUS

OOBACHATH, UTO TaKO€ MHOTOTPAHHHK, €ro rpaHu, peodpa,
BEpUINHBI, quaroHainu. Kakoil MHOTOTpaHHHMK Ha3bIBACTCS
BBINYKJIBIM. UYTO Takoe Tmpu3Ma, BHICOTA MPHU3MBI.
[Mapannenenunen, nupamuia, IUIMHAP, KOHYC, cdepa,
map. OOBACHATH, YTO Takoe OOBEM MHOTOTPAHHUKA,
IJIOMIAAb TOBEPXHOCTH MHOrorpaHHuka. lcciemoBaTh
CBOMCTBa MHOTOTpaHHUKOB. HaxonuTe 00beM M IUIOIIATbL
MOBEPXHOCTU  MHOTOTpaHHUKA. YMETb CTPOUTh U
pacro3HaBaTh ~ MHOTOTPAHHUKH.  YMETh  JIOTUYECKH
MBICITUTh, OTCTAaUBaTh CBOIO TOYKY 3PEHUS U BHICIYIINBAThH
MHEHUE JIPYTUX, paboTaTh B KOMaHJE.

HTorosoe noBropeHue

3HaTh MaTepuall, M3yYeHHbIH B Kypce MaTeMaTHku 3a 7-9
Kjaccel. Bragers oOmuMu mpueMamMH perieHus 3ajad.
YMeTh NpUMEHATh NOJyYeHHble 3HAHHUS Ha NPAKTHKE.
YMeTh JIOTMYECKH MBICIUTb, OTCTAauBaTh CBOIO TOYKY
3peHusi U BBICIYIIUBAaTh MHEHHUE JPYrux, paboTarh B
KOMaHJe.
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