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Pabouas nporpamma yueOHOro mnpenmera «MaTemaTHka» Ha ypOBHE OCHOBHOTO OOIIETro
00pa30BaHus COCTABJICHA HA OCHOBE CIIETYIONINX JOKYMEHTOB!

1. ®enepanphbiii 3akoH oT 29.12.2012r. Ne273-®3 «0O6 oOpazoBanun B Poccuiickoit
Denepaunun.
2. OcHoBHas oOpazoBatenbHas mporpamma MBOY COII cena Kamenka CamoitioBCKOTO
paitona Caparosckoii obmactu (ITp Ne224 ot 26.08.2021r)
3. ®enepanbHbli TOCYJApPCTBEHHBI 00pa3oBaTENbHBI  CTaHAAPT OCHOBHOIO  OOUIETo
oOpazoBanus (yTBepkIeH mpukazoM MunoOpHayku Poccum ot 17.12.2010 r. Ne 1897,
3apeructpupoBa B Munrocte Poccuu 01.02.2011 r., perucrparmonusiii Homep 19644);
4. llpumepHble IporpaMMbl OCHOBHOrO oOmiero oOpasoBanusa. Maremaruka. — (CtaHmapTsl
BTOPOTO IMOKOJIEHUs). — 3-¢ u37., mepepad. — M.: [Ipocsemenue, 2012,
5. Tlonoxenwue o pabdoueii mporpamme (IIp Ne 225 ot 29.08.2017r)

Pabouas nporpamma cocraBieHa Jist padoThl 110 y4eOHUKaM:

Marematuka, 5 KJ1.: yueOHUK 117151 001eo0pazoBaTeNbHbIX yupexkaenuii/ H.B. Buinenkun,
B.N.Koxos, A.C.Yecnokos, C.1. HIBapudypn, — M.: Muemo3una, 2016.

Marematuka, 6 KJ1.: yueOHUK 117151 001eo0pazoBaTeNbHbIX yupexaenuii/ H.B. Buienkun,
B.N.)XKoxoB, A.C.Yecnokos, C.W. HIBapudOypa, — M.: Muemo3suna, 2017.

Anrebpa, 7 Ki1.: yueOHHK 117151 00111e00pazoBaTenbHbIX yupexaenuit / FO.H.Makapsbriues u ap. —
M.: IIpocsemenue, 2016.

Anrebpa, 8 KiI.: yueOHHK 117151 00111e00pazoBaTenbHbIX yupexaenuit / / FO.H.Makapserues u ap. —
M.: Ilpoceemienue, 2017.

Anrebpa, 9 ki1.: yueOHHK 17151 00111e00pazoBaTenbHbIX yupexaenuit / FO.H.Makapsbriues u ap. —
M.: IIpocsemenue, 2018.

JI.C. Atanacsan, B.®.byry3os, C.b.Kanomues, «I'eomerpus.7-9 knaccei», M., «lIpocenienuey,
2016.

1. [LnaHupyemble npedmMemHblie pe3y/1bmambl U3y4eHus y4e6H020
npedmema”"Mamemamuka”

IpeaMeTHBIMM pe3yJbTaTAMU U3y4YeHUs MpeaMeTa «MaTteMaThkay sIBISIOTCS CIEAYIOIIIe
YMEHUS.
5-ii kiace

Hcnonvzosams nipu pellieHUH MaTeMaTHYECKHX 3ajiad, MX 000CHOBAHUU U TIPOBEPKE
HalJICHHOT O PELICHUS 3HaHUE:

Ha3BaHUI U MOCIIEJ0BATEILHOCTH YUCeN B HaTypanbHOM psay B mpenenax 1 000 000 (¢ kakoro
YKclla HAUUHAETCS 3TOT pAll, Kak 00pa3yercs KakJ0€ CIeyIOIIee YUCIIO B 3TOM PALY);

Kak oOpasyeTcs Kakaas cieayromias C4éTHas eIMHUIIA;

Ha3BaHUS U MOCIIE0BATENbHOCTh Pa3pAI0B B 3alMCH YUCIIA;

HAa3BaHUs U NIOCIIEN0BATENBHOCTD MEPBBIX TPEX KIIACCOB;

CKOJIBKO pa3psiIoB COJIEPIKUTCS B KaXK0M KJlacce;

COOTHOLLEHUE MEXKIY Pa3psiiaMu;

CKOJIBKO €TUHMI] Ka)kJIOTO KJIacca COAEPIKUTCS B 3aIIUCH YUCIIA;

KaK YCTpO€Ha IMO3UIIMOHHAs IECATUYHASL CUCTEMA CUNCIICHHUS;

€MHUIIBI U3MEPEHUs BETMUMH (JJTMHA, Macca, BpeMsl, IJIOLIa/1b), COOTHOIICHHS MEXKAY HUMMU;
JECATUYHBIX APOOSX U MpaBUiIaX JeHCTBUI C HUMH;

- cpasHusamu ECATUUHBIE 1POOH;

8bINOIHAMY OTIEPALUH HAJl NECITUYHBIMH IPOOSIMU;

npeobpazosvieamsv NECATUUHYIO APOOh B OOBIKHOBEHHYIO M HA000POT;

OKpyansams 1eJbIe YUCa U JeCATUYHbIE JpoOu;

Haxooums NPUOKEHHBIE 3HAYEHUSI BEIMYMH C HEJTOCTATKOM U U30BITKOM;

8bINOAHAMS TPUOTMKEHHBIE BBIYMCICHUS U OLEHKY YHCIOBOTO BBIPAXKEHHUS;



(GYHKUIMOHATIBHOM CBSI3M MEXKIy IPYINIIaMH BEUYMH (1I€Ha, KOJIMYECTBO, CTOUMOCTD; CKOPOCTH,
BpEeMsI, PACCTOSIHHE; TIPOU3BOAUTEILHOCTD TPY/a, BpeMs paboThl, paboTa).
Buinonansams yctaeie Beraucienus (B npeaenax 1 000 000) B ciyyasix, CBOZUMBIX K
BbIuKciaeHusM B nipeaenax 100, 1 mucbMeHHbIE BEIUHUCICHHS B OCTAIBHBIX CIIy4asiX; BBIIOTHATh
IPOBEPKY MPaBHIbHOCTH BHIYHUCICHUH;
evinoaHsames ymMHoxxenue u aenenue ¢ 1000;
8bIYUCIAMb 3HAYCHUS YUCIIOBBIX BBIPAXKECHUH, coiepKaux 3—4 neicTBHs co cKoOkaMu U 0e3
HUX;
pewiams IPOCThIE U COCTaBHBIC TEKCTOBHIC 3a/1a4H;
8bINUCHIBANb MHOKECTBO BCEBO3MOXKHBIX PE3YyJIbTAaTOB (MCXOA0B) MPOCTEHIINX CIyYaitHBIX
HKCIEPUMEHTOB;
Haxooums BEPOSTHOCTU MPOCTEHIINX CITy4YalHBIX COOBITUI;
peutams yIOOHBIM IS ce0s1 CtocoO0M (B TOM YHCIIE M ¢ TTIOMOIIBIO TabIuIl 1 rpadoB)
KOMOHMHATOPHBIE 33/1a4U: Ha MEPECTAHOBKY U3 TPEX 3JIEMEHTOB, MTPABUIIO IPOU3BEACHMUS,
YCTAHOBJICHHE YHCJIa MAap HAa MHOKECTBE U3 3—5 3JI€MEHTOB;
peuiams yIOOHBIM JUTs ce0sl cClTocoOOM (B TOM YKCIIC U C TTIOMOIIBIO TabuIl U TpadoB)
JIOTHYECKHE 3a]1auu, Co/IeprKalire He Oosee TpEX BhICKa3bIBaHUM;
yumams UHHOPMALINIO, 3aITMCAHHYIO C TOMOMIBIO JIMHEHHBIX, CTOJI0YATHIX U KPYTOBBIX
Jarpamu;
cmpoums MPOCTEUIINe TUHEHHBIE, CTONI0YAThIE U KPYTOBbIE JUArpaMMBbl;
- HAX0O0UMb PEUICHUS «OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 33144, B KOTOPBIX HCIIOJIB3YIOTCS
MaTeMaTUYECKUe CPeCTRA;
- c030a6amb TIPOAYKT (PE3yabTaT MPOCKTHOHN NEATEILHOCTH ), ISl U3YYCHUS U OIIHCAHUS
KOTOPOTO UCTIONB3YIOTCS MaTeMaTHUeCKHe CPEICTBA.

6-i Kiacc
Hcnonvzosams nipu pellieHUH MaTeMaTHYECKHX 3a7a4, MX 000CHOBAaHUHU U TIPOBEPKE
HalJIEHHOTO PELICHHsI 3HAHUE O:
PAcCKIaovléams HaTypaIbHOE YHCIIO Ha IPOCTHIE MHOXKHUTEIH;
HaxoO0ums HauOOJBIINI OO NeTUTENh U HAaNMEHBIIIee 00IIee KpaTHOE HECKOIBKUX YHCEIT;
- OTHOUICHHSX U MPOMOPIUAX; OCHOBHOM CBOMCTBE MPOIOPIINU;
IpSMOI 1 00paTHON MPOMOPIIMOHATBHBIX 3aBUCHMOCTSX M UX CBOMCTBAX;
MPOLEHTAX;
HENBIX ¥ JPOOHBIX OTPULIATEIBHBIX YHCIIAX; PAlMOHAIBHBIX YMCIIaX;
MIpaBHJIe CPABHEHUS PAIIIOHATBHBIX YUCEIL;
NpaBUJIax BBITOJHEHUS ONEPALMi HaJl pallHOHAIEHBIMU YMCIIaMH; CBOWCTBAX OTEpaInii.
deums YUCIIO B JTAHHOM OTHOIIICHHH;
HaxoO0ums HEU3BECTHBIN YJICH MPOTIOPIIHH;
HAxoO0ums JJaHHOE KOJIMYECTBO MPOIIEHTOB OT YUCIAa U YUCIIO0 TI0 U3BECTHOMY KOJIMYECTBY
IPOIICHTOB OT HETO;
HAaxoO0umsv, CKOJIBbKO MPOIIEHTOB OJHO YUCIIO COCTABIISET OT APYroro;
yeenuyueams U yMEHbBIIATh YUCIIO HA JAHHOE KOJMYECTBO MPOIICHTOB;
peuiams TEKCTOBBIE 33/1a4U Ha OTHOIIEHHS, TPOTIOPLIUU U TPOIICHTHI;
cpasHueams ABa PalMOHAIBHBIX YHCTIA,
8bINOIHAMb OTIEPAIH HAJl pallMOHATLHBIMH YUCIIaMU, UCIIOIH30BaTh CBOWCTBA ONEpaIlfil s
YIIPOIICHUS BEIYUCIICHUIA;
pewiams KOMOMHATOPHBIE 33J]a4H C TOMOIIBIO MTPABUJIa YMHOXKEHUS;
Haxoo0ums BEPOATHOCTH MPOCTEUIIINX CITYIAHHBIX COOBITHI;
pewams TPOCTEUIINE 3a7a4l Ha OCEBYIO U IEHTPAJIbHYI0 CUMMETPHIO;
pewamsp TPOCTEHIIINE 3a7a4l Ha pa3pe3aHie U COCTABIICHHE TEOMETPHIECKUX DUTYD;
HaxoO0ums PELIeHUs «KM3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a]1a4, B KOTOPBIX MCIOIb3YIOTCS
MaTeMaTHYECKHe CPENICTBA;
co30aeéamu MPOAYKT (pe3yabTaT IPOSKTHOM JESTENbHOCTH), A U3YUEHUS U OIIMCAHUS
KOTOPOTO HCIIOJIE3YIOTCS MAaTEeMaTHIECKHE CPE/ICTBA.

7-i KJacc.



Auredpa

Hcnonvzoeams Tipu pellieHUN MAaTEMaTHIECKUX 33]1a4, UX 00OCHOBAaHUH U MTPOBEPKE
HaWJICHHOTO PEIICHUS 3HAaHHE O:

HATypPaJbHBIX, LEJBIX, PALIMOHANIBHBIX, UPPALIMOHATBHBIX, TEHCTBUTEIBHBIX YHCIaX;
CTEIMECHU C HATypaJIbHBIMU MTOKA3aTEIISIMU U UX CBOMCTBAX;

OJHOWICHAX U MpaBUiaX JICUCTBUN C HUMU;

MHOTOWJICHaX W MpaBujiax ACHCTBUI C HUMH;

dbopMyIax COKpaImEHHOTO YMHOKEHUS;

TOXKJECTBAaX; METOJaX JOKa3aTelIbCTBA TOXKIECTB;

JIMHEMHBIX YPAaBHEHUSX C OJHON HEU3BECTHOM M METOJAX UX PELICHUS;

CHCTEeMax JIByX JIMHEHUHBIX YPaBHEHUM C IBYMsI HEU3BECTHBIMHU U METOJIAX UX PEILICHHUS.
Boinonaname 1evicTBUS ¢ OJHOWICHAMH 1 MHOTOWICHAMIU,

V3HA8ams B BEIPAKECHUIX (DOPMYJIBI COKPAIIEHHOTO YMHOXKECHHS ¥ IPUMCHSTH UX;
PAcKaoviéams MHOTOYWICHBI HA MHOKUTEIH,

8bINOIHAMb TOXKIECTBEHHBIC TTPEOOPa30BaHUSI IIEJIbIX aITreOpandecKuX BhIPAKECHUIM;
0dokazvieams MPOCTEUIINE TOXKIECTBA,

HAxXo0ums 9UCI0 COYCTAaHUN U YHCIIO pa3MEIICHUI;

peuwiamsb JTMHENHBIE YPABHEHHS C OJTHOW HEM3BECTHOM;

peuwiams CUCTEMBI ABYX JIMHEUHBIX YPABHEHUN C ABYMSI HEU3BECTHBIMH METOJIOM II0OJICTAHOBKHU U
METOJIOM aNTe0pandecKOro CII0KCHHUS,

peuiams TEKCTOBBIE 3a/1a4X C TOMOILBIO JIMHEMHBIX YPABHEHUI U CUCTEM;

Haxo0ums PeuieHus «KU3HEHHBIX» (KOMIETEHTHOCTHBIX ) 3a/1a4, B KOTOPBIX UCIIOJIB3YIOTCS
MaTeMaTU4YeCKue CPe/ICTBa;

co30aeamp NPOAYKT (PE3yJIbTAT MPOSKTHOMN ACSITEIHBHOCTH), AJI U3YyUEHUS U ONTUCAHUS
KOTOPOI'0 UCTIOJIb3YIOTCA MAaTEMATHUYECKUE CPEJICTBA.

7-¥ KJacc.
I'eomerpus

Hcnonvzosams nipu pelIeHUM MaTeMaTHYECKUX 3ajad, UX 000CHOBAHUHU U IIPOBEPKE
HaNJCHHOIO PEIIEHUS 3HAaHUE O:

OCHOBHBIX T'€OMETPUYECKHUX MOHATHUAX: TOUKA, IIPsAAMAas, INIOCKOCTb, JIyd, OTPE30K, JIOMaHas,
MHOT'OYTOJIbHUK;

OTpezieNIeHUN yriia, ONCCEKTPUCHI yTIila, CMEXHBIX U BEPTUKAIbHBIX YIJIOB;

CBOMCTBAX CMEXHBIX U BEPTUKAJIBHBIX YIJIOB;

OTIpe/IeNIEHUU PaBEHCTBA T€OMETPUUYECKUX (UTYp; MPU3HAKAX PABEHCTBA TPEYTOJIbHUKOB;
reOMETPUUECKUX MECTaX TOUEK; OMCCEKTPHCE YIila U CEPEIMHHOM MEPIEHIUKYISIPE K OTPE3KY
KAaK T€OMETPUYECKUX MECTaX TOYEK;

OIIPEEICHUY NTapaJlJIEIbHBIX IIPAMBIX; IPU3HAKAX U CBOWCTBAX IapaslICIbHbIX MIPSMBIX;
AKCHOME IapaJUIEIbHOCTH U €€ KPaTKON UCTOPHH;

(dbopMyse CyMMBI YIJIOB TPEYroJIbHUKA;

OIPEJIETICHUN U CBOMCTBAX CPEIHEN JMHUYU TPEYrOJbHUKA,;

teopeMe Dateca.

IIpumensimo CBOWCTBA CMEXKHBIX M BEPTUKAJIBHBIX YIJIOB IIPH PELICHUU 33/1a4;

HaxoO0ums B KOHKPETHBIX CUTYallUSX paBHbIE TPEYTOJIbHUKH U I0KA3bIBATh UX PABEHCTBO;
ycmanasaueams MapajulesIbHOCTh MPSMBIX U IPUMEHATh CBOWCTBA MAPaJUICIIbHBIX MPSIMBIX;
npuMeHsims TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA,

UCNOIb3068amMb TEOPEMY O CPEIAHEN JIMHUM TPEYTroJIbHUKA U TeopeMy Daiieca pu pereHnn
3a/1a4;

Haxooums PeUIeHUs! «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 33]1a4, B KOTOPBIX HCIOIb3YIOTCS
MaTEeMaTU4YECKUE CPECTBA;

co30asams NPOAYKT (Pe3yabTaT MPOEKTHOU e TENbHOCTH), AJIsl U3YUYEHUS U ONHUCAHUS
KOTOPOI'0 UCIIOJIb3YIOTCA MATEMATUUECKUE CPELICTBA.



8-i kjaacc.
Aunredpa

Hcnonvzoeamsb Npy pelICHUH MaTEMaTHYECKUX 3a7ad, UX 0OOCHOBAaHUM U IIPOBEPKE
HaWJICHHOTO PEILICHUs] 3HAaHUE O:

anreOpanvecKoil 1podu; OCHOBHOM CBOKMCTBE Apo0H;

NpaBUiIax JEHCTBHIA C aNreOpandecKuMu IpoosiMH;

CTEIEHSX C LeJIBIMU 0KA3aTeJIIMU M UX CBOIMCTBAX;

CTaHJAPTHOM BHJIC YHCIIA;

GYHKIHMSX , , , X CBOMCTBaX M rpadukax;

MOHSATUH KBAJIPATHOTO KOPHS U apU(PMETUIECKOTO KBAAPATHOTO KOPHS;

CBOMCTBaX apu(PMETHUECKUX KBaPaTHBIX KOPHEH;

¢yukuum , e€ cBoiicTBax u rpaduke;

(dopmyIie A1 KOpHEH KBaJpaTHOrO ypaBHEHMS;

TeopeMe Buera 1715 npuBeIEHHOrO U OOLIETO KBaPATHOTO YPaBHEHMS;

OCHOBHBIX METOJaX PEIICHUS LIEJbIX PALlMOHATIBHBIX YPAaBHEHUI: METO/IE PA3JIOKEHHsI Ha
MHOXHTEJIH U METO/I€ 3aMEHbI HEU3BECTHOM;

METO/I€ PeLIeHUs APOOHBIX PallMOHATIBHBIX YPAaBHEHUI;

OCHOBHBIX METOJ[aX PEHICHUSI CUCTEM PAlMOHAIBHBIX YPaBHEHHH.

Coxpawams anrebpandeckue 1poou;

8bINOIHAMb ApUPMETUYECKUE NEUCTBUS C alIreOpandyecKUMH Ipo0smu;

UCNoNb306amb CBOICTBA CTETIEHEH € 1eNIbIMU TI0Ka3aTeNsIMU IIPU PELICHUH 3a/1a4;
3anucviéams YUCia B CTAHIAPTHOM BHUJIC;

8bINOIHAMb TOKIECTBEHHbIE IPE0OPa30BAHUS PALMOHAIBHBIX BBIPAKEHUIA;

cmpoums Tpaduku QyHKIHIA , , ¥ HCIIOIB30BATh UX CBOWMCTBA MPH PEIICHUH 334,
ebluUcAMs apu(PMETHUECKUE KBaIPATHBIE KOPHHU;

npUMeHsAmMb CBOMCTBA apu(METHUECKIX KBAJAPATHBIX KOPHEH NMPH PeIICHUN 3a/1a4;
cmpoums TpaduK QYHKIUHN U UCTIONIB30BaTh €r0 CBOWCTBA MPH PEILICHUH 33a4;

pewams KBapaTHbIC YPAaBHEHUS;

npumensams TeopeMy Buera npu perienuu 3a1ay;

pewiamp TeINble PallMOHATIbHBIE YPABHEHHSI METOJIOM Pa3NIOKEHHS HA MHOXKUTEIIN M METOJIOM
3aMeHbl HEU3BECTHOI;

pewiamsb ApoOHBIC YPABHEHNUS;

pewiams CUCTEMBI PAllHOHAIBHBIX YPABHEHUH;

pewiamsb TEKCTOBBIE 33][aUM C MTOMOIIBIO KBAaIPATHBIX U PALIMOHATBHBIX YPABHEHUH H UX CUCTEM;
HaxoO0ums PelIeHus «KMU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a]1a4, B KOTOPBIX MCIOJb3YIOTCS
MaTeMaTHYECKHe CPENICTBA;

co30aeéamu MPOAYKT (pe3yabTaT NPOEKTHOM JIeATETbHOCTH), A1l U3YYEHUS U OITMCAHUS
KOTOPOTO HCIIOJIb3YIOTCS MAaTEeMaTHIECKHE CPE/ICTBA.

8-i KJacc.
I'eomerpus

Hcnonvzo6amsb IpH pellIeCHUH MaTeMaTHYECKUX 3ajay, UX 0OOCHOBAaHUM U IIPOBEpPKE
HalJIEHHOTO PELICHHs] 3HAaHUE O:

OTIpeieNIeHUH MapajuiesorpaMmma, pomoa, NpsIMOyroJibHUKa, KBaJipaTa; UX CBOUCTBAX U
IIPU3HAKAaX;

OIIPEEICHUY TPANECLUH; JIEMEHTAX TPAIECLIUHU; TEOPEME O CPEIHEN JIMHUY TPaAIlCLUH;
ONpENIETICHUN OKPYKHOCTH, Kpyra ¥ UX 3JI€MEHTOB;

TeopeMe 00 U3MEPEHHUH YTJIOB, CBSI3aHHBIX C OKPYXHOCTBIO;

OIPEJIETICHUN U CBOMCTBAX KAaCaTEIbHBIX K OKPY>KHOCTH; TEOPEME O PAaBEHCTBE JIBYX
KacaTeJIbHbIX, IPOBEAEHHBIX U3 OJJHOU TOYKH;

ONpEIETICHUN BIINCAHHON U OMMCAaHHOW OKPY>KHOCTEH, X CBOMCTBAX;



OTIpeIeIeHUU TPUTOHOMETPUIECKIE (PYHKIIMHA OCTPOTO YTIIa, OCHOBHBIX COOTHOIICHUN MEXKITY
HUMU,

npuéMax peleHus NpsMOYToJIbHBIX TPEYTOJIbHUKOB;

TpUTOHOMETpUYECKUX GYHKIUAX yriaoB oT 0 mo 180°;

TEeOpeMe KOCUHYCOB U TEOPEME CUHYCOB;

npuéMax petieHus MPOU3BOJIbHBIX TPEYTOJILHUKOB;

dopmynax JuIst MIOMIAIN TPEYTOJIbHUKA, TapajuiejorpaMma, TPalelnu;

teopeme [Iudaropa.

Ipumensimy IpU3HAKKM U CBOMCTBA Mapajuiesorpamma, pom0a, npsMoyrojibHUKa, KBa(parTa npu
pEeIlIeHUH 3a/a4;

peuwiams TPOCTENILINE 3a7]a4l Ha TPAIEIUIO;

Haxooums TPAJyCHYIO MEPY YIJIOB, CBA3AHHBIX C OKPYKHOCTBIO; YCTAaHABIUBATh UX PABEHCTBO;
npuMeHamb CBONCTBA KAacaTeJIbHbBIX K OKPYXHOCTHU IIPU PELIECHUU 3a/ay;

pewiams 337]a41 Ha BIUCAHHYIO U OMHMCAHHYIO OKPY>KHOCTb;

6bINOJIHAMb OCHOBHBIE TEOMETPUUYECKHUE MOCTPOCHHUSI C TIOMOIIIBIO HIUPKYIIS ¥ JIMHEUKU;
Haxooums 3HAYEHUS TPUTOHOMETPUUECKUX (PYHKIIHI OCTPOro yriia yepe3 CTOPOHbI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA;

NpUMeHsAmMb COOTHOILICHUS MEX]Ty TPUTOHOMETPUYECKUMH (DYHKUIMSMU MIPU PEIICHUU 3a71a4; B
YACTHOCTH, 110 3HAYECHUIO OJJHOM 13 (QYHKIMI HAXOJAUTH 3HAYCHUS BCEX OCTAIbHBIX;

peuiams TPSIMOYTOIbHBIE TPEYTOJIbHUKY;

€600umsb paboTy ¢ TPUTOHOMETPUICCKUMU QYHKIHAME YTiioB oT 0 10 180° k cirydaro ocTphix
yTJIOB;

npUMeHamb TEOPEMY KOCUHYCOB U TEOPEMY CUHYCOB IIPU PEILIEHUU 3ajay;

peuiams TPOU3BOJIbHBIE TPEYTOJILHUKH;

Haxooums TIIOIIAIU TPEYrOJbHUKOB, apalieIOrpaMMOB, TpaleLuii;

npumenams Teopemy [ludaropa npu pemenun 3agay;

HAaxooums MPOCTEUIINE T€OMETPUUECKIE BEPOSITHOCTH;

Haxooums PelIeHHs! «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 33]1a4, B KOTOPBIX HCIOIb3YIOTCS
MaTeMaTU4YECKUE CPECTBA;

co30asams NPOAYKT (Pe3yabTaT MPOESKTHON AESITENLHOCTH), A U3YYEHUS U ONUCAHUS
KOTOPOTO UCIIOJIb3YIOTCS MaTeMaTHUYECKHUE CPENICTBA.

9-ii kacc.
Auredpa

Hcnonvzoeamsb IpH peLICHUN MaTEMaTHYECKUX 3a71a4d, UX 0OOCHOBAaHUM U IIPOBEPKE
HalJCHHOTO PELIEHUS 3HAaHUE O:

CBOICTBaX YMCIOBBIX HEPABEHCTB;

METOJIaX PEIICHUS TMHEWHBIX HEPABEHCTB;

CBOMCTBax KBaJpaTUUHOM (PyHKINU;

METOJIaX PEIICHUs KBaIpaTHBIX HEPABEHCTB;

METO/Ie HHTEPBAJIOB ISl PEIIEHUS PAllMOHAIBHBIX HEPABEHCTB;

METOJIaX PEIICHUs CUCTEM HEPABEHCTB;

cBOiicTBax U rpaduke (yHKIUU PU HATYPAIBLHOM N;

OIPEEIICHUH U CBOMCTBAX KOPHEH cTeneHu N;

CTEMEHsIX C pallMOHALHBIMU [TOKA3aTEIsIMU U UX CBOMCTBAX;

OTIpeIeIeHNH 1 OCHOBHBIX CBOMCTBaX apr(pMeTHUecKoil nporpeccuu; popmyse s
HAXO0X/IEHUS CyMMBbI €€ HECKOJIbKUX MEPBbIX YJIEHOB;

OTIpeIe]IeHNH U OCHOBHBIX CBOMCTBAX reOMETPUUECKOM Mporpeccuu; popmyIie st HaX0XKACHUS
CYMMBI €€ HECKOJIbKUX MEPBBIX YJICHOB;

dopmyiie s CyMMBbI OECKOHEUHOM F€OMETPHUECKOM MPOrpeccur Co 3HaMEeHAaTelIeM, MEHBIINM
M0 MOJAYJIIO €IUHULIBI.

Hcnonv306ams cBOICTBA YMCIOBBIX HEPABEHCTB ISl MPe0Opa30BaHUs HEPABEHCTB;
00Ka3bl6ams NPOCTENIINE HEPABEHCTBA,;



peuiams TUHEHHBIC HEPABCHCTBA,

cmpoums TpaduK KBaIPAaTUIHON (PYHKIIUH U MCIIOJIB30BaTh €T0 NIPU PEIICHUH 3a71ay;
peuiams KBaJIpaTHbIC HEPABEHCTBA;

pewams pallioHaIbHBIE HEPABEHCTBA METOIOM HWHTECPBAJIOB;

pewiams CUCTEMBI HEPABEHCTB;

cmpoums Tpaduk QYHKIMH TPU HATYPAITBHOM NU KCIIOJIL30BATh €r0 NP PEIICHUH 32134,
HaxoO0ums KOPHU CTETIEeHH N,

UCNob306amb CBOMCTBA KOPHEH CTENEHH NITPU TOXKICCTBEHHBIX MPEOOPA30BAHUSX;
HaxoO0ums 3HAUYEHUS CTENICHEN C pallMOHATbHBIMU ITOKA3aTENSIMU;

pewams OCHOBHBIC 32J1a4H HA apU(PMETUIECCKYIO M TEOMETPUIECKYIO IIPOTPECCHH;
Haxoo0ums CyMMy O€CKOHEUHOW T€OMETPHUECKON IPOTPECCUU CO 3HAMEHATENIEM, MEHBILIUM T10
MOJTYJTFO €TUHHIIBI;

Haxooums PENICHHSI «KM3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 33]1a4, B KOTOPBIX HCIIOIb3YIOTCS
MaTeMaTHYECKUE CPENICTBA;

co30aeéamv MPOAYKT (pe3yabTaT IPOCKTHOM JIESATETLHOCTH ), ISl U3YYECHUS M OITHCAHUS
KOTOPOT'O MCIIOJIb3YIOTCS MAaTEMaTHUYECKUE CPE/ICTBA.

9-ii kJaacc.
I'eomerpus
Hcnonvzo6amsb pH pelLIeCHUH MaTEMaTHYECKUX 3ajay, UX 0OOCHOBAaHUM U IPOBEPKE
HalJICHHOTO PELICHHs 3HAaHUE O:
IPU3HAKAX 11010015 TPEYrOJIbHUKOB;
TEOpEME O IIPONOPLUOHAIBHBIX OTPE3KaX;
CBOWCTBE OMCCEKTPHUCHI TPEYTOJIbHUKA;
IIPONOPLUMOHAIBHBIX OTPE3KaX B MPSAMOYTOJIbBHOM TPEYTOJIbHUKE;
IIPONOPLUOHAIBHBIX OTPE3KAX B KPYTE;
TeopeMe 00 OTHOILEHUH IUIOIIA e MOJOOHBIX MHOIOYT OJIbHUKOB;
CBOMCTBAaX IPABWIBHBIX MHOTOYTOJIbHUKOB; CBSI3H MEXy CTOPOHOU NPaBUIIBHOIO
MHOT'OYTOJIbHUKA M paJuyCaMH BIIMCAHHOTO U ONMCAHHOTO KPYIOB;
OIIpeIeIEHUH JUTMHBI OKPY>KHOCTU U (popMyJie 1715 €€ BBIYMCICHMS,
(dopMyIie TIoIIA U IPaBUILHOTO MHOTOYTOJIbHUKA;
OIpeIeNIeHUH IIouau Kpyra u opmyie juist €€ BelurciaeHus; GopMyJie sl BBIUMCICHUS
MJIOMIAeH YacTel Kpyra;
IIPaBUJIE HAXO0XKIEHUSI CYMMBI M Pa3HOCTH BEKTOPOB, TPOU3BEACHUS BEKTOPA HA CKaJIAp;
CBOMCTBA ITUX OIEpaLni;
OIpECIIEHNN KOOPAUHAT BEKTOPA U METOJAaX UX HAXOXKICHMUS;
IIpaBUJIE BHIMOJIHEHUN ONepaliuii HaJl BEKTOpaMU B KOOPJUHATHON (opMe;
OTIpeIeIEHNH CKaJIIPHOTO MPOU3BEICHNUS BEKTOPOB U (hOpMYIIe AJIsl €r0 HaX0XKJICHHS;
CBSI3U MEXIY KOOPIMHATAMM BEKTOPOB M KOOPJAMHATAMU TOYEK;
BEKTOPHBIM M KOOPJNHATHBIM METOJIaX PEIICHUS TEOMETPUUYECKUX 3a/a4.
dopMynax 06b€Ma OCHOBHBIX IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYp: apasuienenunea,
KyOa, 1mapa, IUINHpPa, KOHYCA.
Ipumename pu3HaKy 000U TPEYTOJIBHUKOB MPU PELICHUH 3a/1a4;
peuiams IPOCTEUIINE 3a4a4U Ha PONOPLMOHAIBHBIE OTPE3KH;
peuwiams IPOCTEHIINE 3aJa4H HA IPABUIBHBIE MHOTOYTOJIbHUKH;
HaxoO0ums JAIUHY OKPYXHOCTH, TUIOIIAb KPyra U €ro yacTeu;
8bINOIHAMb OTIEPAIIH HAJl BEKTOPaMHU B TEOMETPUUYECKON U KOOPJUHATHON (opMe;
HAaxoO0ums CKaJIIpHOE NMPOU3BEICHHE BEKTOPOB U IMPUMEHSTD €r0 JUIsl HAXOXKICHHUS Pa3InYHbIX
F€OMETPUUYECKUX BEJIIUYUH;
peuwiamsb TEOMETPUYECKUE 3aaUU BEKTOPHBIM U KOOPJAUHATHBIM METOJIOM;
npuUMeHamb TEOMETPUUECKHE TPe0O0pa30BaHUs MIIOCKOCTH MPHU PEIIEHUH T€OMETPUUECKHUX
3az1ay;
Haxooums 00BEMBI OCHOBHBIX IIPOCTPAHCTBEHHBIX T€OMETpUYECKUX (hUryp: mapasuiesenurnea,
KyOa, mapa, IUINH]IPA, KOHYCa;



Haxoo0ums PEUeHUs «KU3HEHHBIX» (KOMIETEHTHOCTHBIX) 33/1a4, B KOTOPBIX UCIIOJIb3YIOTCS
MaTeMaTU4YeCKUe CPeCTBA;

co30asams MPOIYKT (Pe3yabTaT MPOCKTHOU ACSITENLHOCTH), ISl U3YUEHUS U OMHUCAHUS
KOTOPOTO HUCIIONB3YIOTCS MaTeMaTHUECKHE CPE/ICTBA.

JIMYHOCTHBIE, MeTaNpeAMeTHbIE U NPeIMeTHbIE Pe3YyJIbTAThI 0CBOEHHUS Y4eOHOT 0
npeamera «MaremaTuka» B 5-9 kJjaccax

JINYHOCTHBIMH pe3yJIbTATAMHU U3yuYeHUs npeamera «Marematrkay (B BUIE CIETYIOIIUX
y4eOHBIX KypcoB: 5—6 kitacc — «Maremarnkay, 7-9 kinacc — «MaremaTtuka» («Anredpa» u
«"eomeTpusi») ABISIOTCS CIEAYIOIIME KaueCTBa:
— HE3aBUCUMOCTb U KPUTUYHOCTH MBIIIICHUS;
— BOJISL U HACTOWYUBOCTD B JOCTHKEHHH 1IEJIH.
CpencTBOM JOCTUKEHUSI TUX PE3YJIbTATOB SIBIISACTCS:
— cucTeMa 3aJJaHui y4eOHUKOB;
— IpEeJCTaBJICHHAs B yUeOHUKaX B SBHOM BUJIE OpraHU3allvs MaTepuaia 1o NpuHIumy
MUHHUMAKCA;
— UCTOJIb30BaHUE COBOKYITHOCTH TEXHOJIOTUN, OPUEHTUPOBAHHBIX Ha Pa3BUTHE
CaMOCTOSITEJIBHOCTU U KPUTUYHOCTH MBILIUICHUS: TEXHOJIOTUSI CUCTEMHO-IEATEIbHOCTHOTO
MOJIX0/1a B 00y4YeHUH, TEXHOJIOTHUS OLIEHUBAHUS.
Memanpeomemuvimu pe3ynbTaTaMu U3ydeHUs Kypca «MareMaTukay siBisieTcss GOpMHpPOBAHUE
YHHUBEpCaIbHBIX YueOHbIX Aeiictuii (Y'Y /).
Pecyramuenvie YY/I:
5—6-it knaccwt

— CaMOCTOSITEIbHO 0OHapyscueams 1 GOPMYIUPOBATH YUeOHYIO IPOOIEMY, ONPEIEIIATh 1Ieb
y4eOHOI eI TeNbHOCTH, BEIOUPATh TEMY ITPOEKTA;

— 6b106U2AMb BEPCUH PEILICHUS TPOOIIEMBI, 0CO3HABATh (M MHTEPIIPETUPOBATD B CIIydae
HE0OXOIMMOCTH ) KOHEUHBIN PEe3yJIbTaT, BBIOMPATh CPEACTBA TOCTHIKEHUS LIENIH U3
IPEUIOKEHHBIX, @ TAKXKE UCKATh UX CAMOCTOSITENILHO;

— cocmagnams (AHAUBUAYAIbHO WIN B IPYIIIE) IUIaH PEIIEHUs IPOOIEMBbI (BBIIOJHEHUS
MIPOCKTA);

— paboTasi 1o IJIaHy, ceepsimb CBOU ICHCTBHSI C LEIBIO U, TPU HEOOXOAUMOCTH, UCIIPABIIATH
OLIMOKH CaMOCTOSATENBHO (B TOM UHUCIIE 1 KOPPEKTHPOBATH IVIAH);

— B JIMAJIOTE C YUUTEIIEM COBEPUIEHCMBOBAMb CAMOCTOSATEIIBHO BEIPAOOTAaHHbBIE KPUTEPUH
OLICHKH.

7-9-it kKnaccot

— CaMOCTOSITEIILHO 0OHApyHcueams 1 popmyauposams npodieMy B KIaCCHOU U
WHIUBUIyaJIbHOW Y4€OHOM IS TENHHOCTH;

— bl0GU2AMb BEPCUU PEILIEHUS TPOOJIEMBbI, 0CO3HABATh KOHEUHBIH pe3ybTaT, BBIOUPATh
CpeACTBa JOCTIDKEHHSI IEJIN U3 TPETIOKEHHBIX WIIM UX UCKATh CAMOCTOSTENBHO;

— cocmasnamy (MHIMBUAYaIbHO WIK B TPYIIIE) IUIaH pelIeHus Mpo0aeMbl (BBITOTHEHHS
IIPOEKTA);

— noobupams K KaxxJ0i mpoOiemMe (3a/1aue) aJeKBaTHYIO €il TeOPETUUYECKYIO MOJIENb;

— paboTast 1o MpeI0)KEHHOMY WJIH CAMOCTOSTEIEHO COCTABJICHHOMY

IUIaHY, UCHOIb306aMb HAPSLY C OCHOBHBIMHM U JIOTIOJIHUTENIbHBIE CPEACTBA (CIIpaBOYHAs
JUTepaTypa, CJIOKHbIE TPUOOPHI, KOMIIBIOTED);

— NIAHUPOBAMb CBOIO MHAWBUYAIbHYIO 00pa30BaTelbHYIO TPACKTOPHIO;

— pabomamas IO CAMOCTOSTEIIFHO COCTaBIEHHOMY IUIaHY, CBEPSSICh C HUM H C LIENBI0
NeSITeIbHOCTH, UCTIPABIISAS OIIMOKH, UCTIONB3YSl CAMOCTOSITENILHO T0JJOOpaHHbIE Cpe/icTBa (B TOM
ymcne u arepHer);

— CBOOOIHO 10.1b306ambcs BBIPAOOTAaHHBIMU KPUTEPUSMHU OLIEHKH U CAMOOLIEHKH, UCXOIS U3
eI ¥ UMEIOIINXCSI KpUTEPUEB, Pa3indast pe3yaIbTaT U CIIOCOOBI IEHCTBHIA;

— B XOJI€ MPE/ICTaBJICHUS IPOEKTA 0a8amMb OYEHK) €ro pe3ylibTaTaM;



— CaMOCTOSITEIILHO 0CO3HA8aAMb TIPUUMHBI CBOETO YCIIeXa MM HEeycIlieXa U HaXOIUTh CIIOCOOBI
BBIXOJIa U3 CUTYallUH HEYCIIeXa,;

— yMemb oyeHums CTETEeHb YCIEITHOCTH CBOCH MHAMBHUIYAIbHON 00pa3oBaTeIbHOM
JESTEIIBHOCTH;

— 0asamv OYeHKy CBOMM JIMYHOCTHBIM Ka4eCTBaM U YepPTaM XapakTepa («KaKoB s1»), ONPEeIATh
HaIpaBJIEHUs CBOETO Pa3BUTHUS («KAKUM s XO4Y CTaTh», «4TO MHE AJIS 3TOT0 HAJO0 CIIENAThy).

Cpeocmeom ¢hopmuposanus perynaTUBHbIX Y'Y [] CiykaT TEXHOJIOTHS CUCTEMHO-
JIeATEeIbHOCTHOTO MOX0/1a Ha ATare U3y4eHHUs] HOBOI'O MaTepuasa U TEXHOJIOT Ul OLICHUBAHUS
00pa3oBaTeNbHBIX TOCTHKCHUH (YICOHBIX YCIIEXOB).

Ilo3nasamenvuvie YY/I:

5-9-11 knaccw

— QHAIU3UPOBAMb, CPABHUBAMY, KlAccuduyuposams u 060o6uams HaxkThl U SIBICHUS,

— ocyujecmensms CpaBHEHHE, CEPUALINIO U KIIACCH(PUKAIINIO, CAMOCTOSITEIILHO BHIOMpAst
OCHOBaHUS U KPUTEPUH JIJIsl YKa3aHHBIX JIOTHYECKUX ONepaluii; CTpOUTh KJIACCU(PUKALIUIO MTYTEM
JUXOTOMUYECKOTO JIeJIeHUs (Ha OCHOBE OTPULIAHMS);

— cmpoums JOTUIECKH 000CHOBAHHOE PacCyXIEHUE, BKIIOYAIOIIEe YCTAHOBICHHE IPUYUHHO-
CIICACTBCHHEIX CBS3CHi;

— co30asamp MaTEeMaTHYECKUE MO/JICIIH;

— COCTaBJISITh TE3UCHI, PA3JIMUHbIE BUBI IJIAHOB (MPOCTHIX, CIOKHBIX U T.11.). [IpeoOpa3oBhIBaTH
uH(GOPMAILIMIO U3 OJHOTO BUA B IPYroi (Ta0iuIly B TEKCT, IMarpaMmy U mp.);

— 8bIYUMBIEAMb BCE YPOBHH TEKCTOBOW MH(OPMAIIHH.

— yMemb onpeodeisims BO3MOXKHBIE HCTOUHUKHA HEOOXOIUMBIX CBEACHUMN, IPOU3BOAUTDH MTOUCK
uH(popMaIuu, aHATU3UPOBATh U OLIEHUBATH €€ JIOCTOBEPHOCTb.

— MIOHHUMas MTO3UIUIO APYTOT0 YEIOBEKa, paziuiams B €ro peuu: MHEHHE (TOUYKY 3pEeHHUs),
JIOKA3aTebCTBO (apPTyMEHTHI), (aKThl; TUTIOTE3bI, aKCHOMBI, TEOPUH. J{JIs1 3ITOr0 CaMOCTOSITEITLHO
MCIIOJIb30BATh PA3JIMYHbIC BUABI UT€HUS (M3ydaroliee, IPOCMOTPOBOE, 03HAKOMUTEIBLHOE,
MTOMCKOBOE), MPUEMBI CITYIIIaHUS.

— caMOMYy c030aéamb UCTOYHUKU MH(POPMAIIUU PA3HOTO THIA U JJI Pa3HbIX ayAUTOPHA,
coOroaTh HHOOPMAIIMOHHYIO TUTHEHY | MTPaBUIa MH()OPMAIIMOHHOW OE301MaCHOCTH;

— yMenb UCno1b308anb KOMIIBIOTEPHBIE 1 KOMMYHUKALIMOHHBIE TEXHOJIOTMU KaK HHCTPYMEHT
JUTSL IOCTHMIKEHUS CBOUX IIeJIeid. YMeTh BBIOMPATh aJIeKBATHBIE 337]a4€ MHCTPYMEHTAIbHBIC
MPOrpaMMHO-ANMNapaTHHIE CPEJICTBA U CEPBUCHI.

Cpeocmeom ¢hopmuposanus mo3HaBaTeNbHBIX Y'Y [ cimyxaT yueOHBIN MaTepual u IPek/Ie BCEro
MPOJIYKTUBHBIE 3aJaHUs YIeOHUKA.

— Wcrionp30BaHne MaTeMaTUUECKUX 3HAHUH JJIS PEIICHUS PA3TMYHBIX MATEMaTHYECKUX 3a7a4 U
OIICHKH MOJTYYEHHBIX PE3yJIbTaTOB.

— COBOKYITHOCTh YMEHUH IO UCTIOIB30BAHUIO JOKA3aTEIbHON MaTEMaTHYECKOM peyHn.

— CoBOKYIMHOCTHh YMEHUH M0 paboTe ¢ nHbOopMaIueil, B TOM YUCIE U C pa3InIHBIMU
MaTeMaTUYeCKUMHU TEKCTAMU.

— YMeHUs UCTIONb30BaTh MATEMATHUECKUE CPENICTBA JIJISl U3YUEHUS U OMMCAHUS PEAIbHBIX
MPOLECCOB U SIBJICHUM.

— He3aBucMMOCTh M KpUTUYHOCTH MBILIUICHHUS.

— BoJis 1 HaCTOMYMBOCTH B JOCTHXKEHUH LIEIIH.

Kommynuxkamuenvie YY/I:
5-9-i1 knaccwot

— CaMOCTOSITEIIbHO Op2anu306bi6ams yieOHOE B3aUMO/ICHCTBHE B TpyIIE (ONpeaesITh o0mme
1[eJIH, JOTOBApUBATHCS APYT C IPYTrOM U T.1.);

— OTCTaMBasi CBOIO TOUKY 3PEHUS, npUEOOUMb apeyMeHmul, ONTBEPkKAas uX (hakramu;

— B IUCKYCCUU YMemb 8bl0GUH)Mb KOHTPAPTYMEHTHI;



— YUUTBCS KPUMUYHO OMHOCUMbCS K CBOEMY MHEHUIO, C

JIOCTOMHCTBOMAPU3HABAMb OTIMOOYHOCTh CBOCTO MHEHHS (€CJIM OHO TaKOBO) U KOPPEKTUPOBATh
ero;

— TTOHUMasI TTO3UIIHIO IPYTOTO, PA3Iulams B €ro PeUn: MHCHHE (TOUKY 3PCHHS ), I0Ka3aTEIbCTBO
(aprymeHTsl), (paKThI; TUIIOTE3bI, AKCHOMBI, TEOPHUH;

— YyMemb B3TJSIHYTh Ha CUTYAIMIO C MHOW TO3UIIUN U 00208apu8amuvCsi C IOIbMHU HHBIX
MO3HIIHIA.

Cpeocmeom ¢hopmuposanuss KOMMYHUKATUBHBIX Y'Y [] city’kaT TEXHOJIOTHUS TPOOIEMHOTO
00y4eHus1, opraHu3anus padoThl B MaJIbIX IPYIIAX, TAKKE UCIOJIb30BAaHUE HA YPOKAX
TEXHOJIOTHH JINYHOCTHO- OPUEHTHPOBAHHOT'O U CHCTEMHO-/IESITEIIBHOCTHOTO 00YUYEHUSI.

2. CodepicaHue y4e6H020 hpedmema "Mamemamuka”

Maremartuka 5 kiaacc (5 yacoB B Heemo, Beero 170 v)
1. lloBTOpenue (3 4)
2. HarypaabHble ynciaa u mkanasl (15 4).

Harypanbuble uncna u ux cpaBHenue. ['eomerpuueckue GUrypbl: OTpe30K, mpsmasi, JIyd,
TpeyroiabHuK. M3Mepenue u noctpoenue orpe3koB. KoopanHaTHBIHM myy.

Lenb: cuctemMaTu3upoBaTh U 0OOOIINUTH CBEICHUS O HATYPaJIbHBIX YHCIIaX, MOTYyYCHHbBIE
B HAYaJIbHOM IIIKOJIE; 3aKPENUTh HABBIKU MOCTPOSHUS U U3MEPEHUS OTPE3KOB.

CucremaTuzanusi CBEJCHUH O HAaTypaJbHBIX 4YHCJIAX IIO3BOJIIET BOCCTAHOBUTH Y
00y4aromuxcsi HaBBIKM YTEHUS W 3aIMCH MHOTO3HAYHBIX YHCEN, CPaBHEHHS HATYpaJbHBIX
yKcell, a TaKK€ HABBIKM M3MEpPEHHUs U MOCTPOEHHUs OTpe3KoB. PaccmarpuBarorcs mpocteifine
KOMOMHATOpHbIE 337auu. B Xoxe n3ydyeHus TeMbl BBOJSATCS MOHATUS KOOPAMHATHOTO JIyya,
€AMHUYHOTO OTpe3Ka U KOOPJIWHATHI TOYKH. 37ech HaunHaeTcs (OPMUPOBAHHE TAKUX BAXKHBIX
YMEHHM, KaKk yMEHHS HAuYepPTUTh KOOPJMHATHBIA Jyd MU OTMETUTh HAa HEM 3aJaHHbIC YHUCIA,
HA3BaTh YKMCIIO, COOTBETCTBYIOIIEE JAHHOMY JICJICHUIO HA KOOPIUHATHOM JIy4e.

2. CioxeHHe M BbIYMTAHME HATYPAJBHBIX Yuces (21 ).

Crno’xeHue U BbIUNTAaHUE HATYpaJbHBIX YHMCEIl, CBOMCTBA CI0KEHUs. Perienne TeKCTOBbIX
3agad. YUuciaoBoe BblpakeHHe. bykBEeHHOE BBIpaXXEHHME M €ro 4YHMCIOBOE 3HaueHHe. Pemenue
JIMHENHBIX YPABHEHUM.

Lenb: 3akpenuTh U pa3BUTh HABBIKH CJIOKEHUS U BBIYUTAHUS HATYPAIbHBIX YHCEI.

Haunnast ¢ 3TOM TeMBl OCHOBHOE BHUMAHHUE YAEISETCS 3aKPEIUICHHIO AITOPUTMOB
apu(pMeTHUeCKuX IeHCTBUH HajJi MHOTO3HAUYHBIMM UYHUCIIAMH, TaK KaK OHM HE TOJBKO HMEIOT
CaMOCTOSITENIbHOE 3Hau€HHe, HO U SBIAIOTCS 0a3oi Juist (GOpMHUpPOBAHUS YMEHHUH NPOBOAUTH
BBIYUCIIEHUS C JECITUYHBIMU ApoOsMu. B 3Toil Teme HaumHaeTcs anredpanydeckas MOATrOTOBKA:
cocTaBjieHMEe OYKBEHHBIX BBIPRKECHUU 110 YCJIOBHIO 3aJlay, pPEIICHWE YPaBHEHUH HAa OCHOBE
3aBUCHUMOCTH MEXKy KOMIIOHEHTaMHU JEHCTBUM (CI0KEHUE U BEIUUTAHUE).

3. YMHOXkeHHeE U IeJIeHHe HATYPAJIbHBIX unces (27 v).

YMHOXKEHUE U JIeJIeHHEe HaTypajbHBIX YHCeN, CBOMCTBAa yMHOXXeHHUs. KBagpar u kyO
yucia. Pemenne TeKCTOBBIX 3aj1ay.

[lenp: 3akpenuTh W Pa3BUTh HABBIKM apUPMETHUECKUX JEHCTBUU C HATypaJbHBIMU
YHUCIaMU.

B or1oii Teme MIPOBOAUTCA LECJICHAIIPABICHHOC Pa3sBUTUC W 3aKPCIIJICHUC HABBIKOB
YMHOXCHHA W ACJICHUA MHOTI'O3HAYHBIX YHCEIL. BBOJI?ITCSI IMOHATHUA KBaJpaTa H KY6a qucia.
[Iponomxkaercs pabora 1o (GOPMUPOBAHUIO HABHIKOB PEIICHHWS YpaBHEHWW Ha OCHOBE

10



3aBUCUMOCTH MEXAy KOMIIOHCHTaMHU ACWUCTBUH. Pa3BHBAarOTCS YMEHHs pemarh TEKCTOBBIE
3amauu, TpeOyrolue MOHWMAaHMs CMBICTIA OTHOIICHWH «OoJblie Ha... (B...)», «MEHBIIE HAa...
(B...)», a TakKXKXE€ 3aJadyu Ha H3BCCTHLIC 06y‘-IaIOH_II/IMC$I 3aBUCUMOCTHU MCXKAY BCIMYNHAMU
(CKOpPOCTBIO, BpEMEHEM U PACCTOSIHHEM; IICHOH, KOJMYECTBOM W CTOMMOCTBIO TOBapa U Ap.).
3agaun pematorcs apupmerndeckuMm crnocobom. Ilpu pemeHnn ¢ MOMOINBIO COCTaBJICHUS
ypaBHeHI/Iﬁ TaK HA3bIBACMbIX 3aJla4 HA 4YaCTU y4YallUCCAd BIICPBLIC BCTPECUYAKOTCA C YPABHCHUAMU,
B JIEBYIO YacTh KOTOPBIX HEU3BECTHOE BXOIMT JIBAXKIIbL. PEIICHUIO TaKuX 3a7ad MpeAniecTBYIOT
npeoOpa30BaHusi COOTBETCTBYIOMIMX OYKBECHHBIX BBIPAKCHUIA.

4. ILlaowmwaau u 00bembl (14 4).

Boruucnienus no ¢opmynam. Ilpsmoyronsuuk. Ilnomane npsimoyronsHuka. EauHuisi
IUIOLIAJEH.

Lenp: pacmpuTh NpEACTaBICHUS OOy4YarOMUXCs 00 H3MEPEeHHH TI'E€OMETPUUYECKUX
BEJIMYMH Ha MPUMEPE BBIYUCICHHS TUIOMIAACH 1 00bEMOB M CUCTEMAaTH3UPOBATh U3BECTHHIE UM
CBEICHMS O €IMHUALIAX U3MEPEHUSL.

IIpu u3ydeHun Temsl ydaumuecs BcTpedaroTcst ¢ (popmynamu. HaBbIKM BBIYMCIEHUS 110
dopmynaM oTpabaTHIBAIOTCS MPH PEIIEHUM I'€OMETPHUECKUX 3aJay. 3HAuYUTeIbHOEe BHUMAaHUE
ynensercss GOpMUPOBAHUIO 3HAHUI OCHOBHBIX €IMHUI] U3MEPEHUS U YMEHHIO NEPEUTH OT OJJHUX
€IMHULl K IPYTUM B COOTBETCTBUU C YCIOBUEM 3aJa4H.

5. O6bikHOBEeHHBIE APOOH (25 u).

OxpyxHOCTb M Kpyr. OOBbIKHOBeHHAs1 IpoOb. OCHOBHBIE 3a1a4n Ha apodu. CpaBHEHHE
OOBIKHOBEHHBIX Jipo0eit. CliojkeHHe U BhIYMTaHue JpoOeii ¢ 0IMHAKOBBIMU 3HAMEHATEISIMHU.

Iesnb: MO3HAKOMHUTH OOYYAIOLIMXCS C MOHATHEM JIpoOH B 00beMe, JOCTAaTOYHOM ISt
BBEJICHUS AECATUUHBIX IPOOCH.

B nanHHOI Teme M3ydaroTcs CBEIEHUS O APOOHBIX YUCIaX, HEOOXOIUMBIE JUIsl BBEJICHHUS
necaTU4HbIX Jpobei. Cpean (GopMHpyeMbIX yMEHUIl OCHOBHOE BHHUMAaHHME JOJDKHO OBITh
NPUBJICYEHO K CPABHEHUIO APoOeii C OAMHAKOBBIMU 3HAMEHATEIISIMU, K BBIJICIICHUIO [EJION YacTh
yrcna. C MOHMMaHUEM CMBICIIA IPOOH CBS3aHBI TPU OCHOBHBIE 3a/1a4ud Ha ApoOH, OCO3HAHHOTO
peIIeHust KOTOPBIX BaYKHO JTOOUTHCS OT 00YJaIOITIXCSI.

6.lecaTuunbie npodu. CiokeHne U BBIYUTAHUE JeCATHYHBIX Apodei (13 4).

Hecatuunas npoOb. CpaBHEHUE, OKpYIJICHHME, CIEKEHHE W BBIUYMTAHUE JECATUYHBIX
npobeii. PerieHrie TeKCTOBBIX 3a7ay.

Lenb: BbIpabOTaTh YMEHMsI UUTaTh, 3alUCHIBATh, CPABHUBATH, OKPYIJIATH JIECATUYHBIE
JpoOU, BBIIOJIHSATH CII0)KEHNE U BBIYUTAHHUE JECATHUUHBIX APOOEH.

[Ipn BBeneHUM JECATUYHBIX JApoOel BaXHO JOOUTHCS y OOYYaIOLIUXCS YETKOTro
NpEJCTaBICHUsT O JECSATHUHBIX pa3psjax paccMaTpUBaeMbIX UHCEN, YMEHUH 4WUTaTh,
3alMchbiBaTh, CpaBHUBATh JecsATHYHble JApoou. IloguepkuBas CXOACTBO JAEWCTBUH Hal
JNECATUYHBIMM JApOOSMHU € JeHCTBUAMHU HaJ HATYpaJbHBIMH 4YHCIAMM, OTMEYaercs, YTO
CJIO’KEHHUE JECATUYHBIX ApoOeil MOJUUHSAETCS MePEMECTUTEIBHOMY U COUYETaTeIbHOMY 3aKOHAM.
OmnpeneneHHOE BHUMaHUE YAEISAETCS PELIEHUIO0 TEKCTOBBIX 33/a4 Ha CJIOKEHUE W BBIYMTAHUE,
JTAaHHbIE B KOTOPBIX BBIPAKEHBI AECATUUYHBIMU ApoOsmu. [Ipu uzyueHun omnepanuu OKpyrieHUs
YyHClla BBOJUTCS HOBOE IMOHSATHE — <«IIPUOJMKEHHOE 3HAYEHUE YHcia», OTpadaThIBAlOTCS
HaBBbIKU OKPYTJICHUS IECATUYHBIX IpOoOei 10 3alaHHOT0 IECATUYHOTO pa3psa.

7.YMHOXeHHEe U JIeJIeHHe NeCATHYHBIX aApodeil (25 4). YMHOXKEHUE U JEJIEHUE JECATUYHBIX
npobeit. Cpeanee aprudpmeTHUecKOe HECKOIBKUX unce. PellieHne TeKCTOBbIX 3a/1ad.
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Ilesb: BEIpabOTATh yMEHUS YMHOXKATh U JACIUTh JECATUYHbBIE TPOOU, BBITOIHATH 3alaHUS
Ha BCE JCUCTBUS C HATYPAJIbHBIMH YUCIAMH U AECATUYHBIMU APOOSMHU.

OCHOBHOE BHHUMaHHUE NPUBIEKAETCA K AITOPUTMHUYECKON CTOPOHE pPAacCMaTpUBAEMBIX
BOMpocoB. Ha HeCIOXHBIX HpuMepax oTpadaTbiBacTCs MPAaBUIO IOCTAaHOBKH 3arsToil B
pesynbpraTe JercTBus. Kpome TOro, mpomoikaercsi pelieHHe TEKCTOBBIX 3aJad C JaHHBIMU,
BBIPQKEHHBIMU JCCATUYHBIMU JIpoOsiMU. BBoaWTCS MOHATHE CpEeOHEro apuPMETHYECKOTO
HECKOJIBKUX YHCEIl.

8.HCTpyMEHTHI U1l BbIYMCJIeHU U u3Mepenuii (15 4).

HauanbHble cBeieHMs O BBIYMCICHUSIX Ha KalnbKysTope. [IpouenTsl. OCHOBHBIE 3a1a4n
Ha npoueHTsl. [Tpumeps! Tabnui U quarpamm. Yroil, TpeyrosibHUK. Bennuuna (rpanycHas Mmepa)
yriia. Enuaunnel uamepenus yrios. M3mepenue yrios. [loctpoenue yriia 3aJaHHON BEJTUYMHBL.

Lenb: chopmupoBaTh yMEHHUsS pemiaTh MPOCTEHINNE 33aJaud Ha MPOLCHTHI, BBITOIHATH
U3MEPEHUE U IIOCTPOCHUE YIIIOB.

VY oOyuaronmxcsi BaKHO BbIpabOTaTh coAepKaTeIbHOE MMOHMMAaHHME CMbICIAa TepMHUHA
«rpoueHT». Ha 3Toli OCHOBE OHM JIOJKHBI HAYYUTBHCS pElIaTh TPU BHUJA 3a7ay HA MPOLICHTHI:
HAXOJHUTh HECKOJIbKO MPOIEHTOB OT KaKOW-THOO BETUYMHBI; HAXOJIUThH YUCIO, €CIH HU3BECTHO
HECKOJIBKO €r0 MPOLEHTOB; HAXO/IUTh, CKOJIBKO ITPOLIEHTOB OJIHO YUCJIO COCTAaBISAET OT IAPYroro.
[Tponomxaercs paboTa 1Mo pacrio3HaBaHUIO U U300PAKEHUIO U TeoMeTpudeckux ¢uryp. BaxHo
yIIEIUTh BHUMaHUe (HOPMUPOBAHHUIO YMEHUH MPOBOJIUTH U3MEPEHUSI U CTPOUTH YTibl. KutoBbie
JarpaMMBbl JTAIOT MPEICTaBICHHUS 00yYaroIMMCs O HArJsiTHOM H300paXEHUH pacIpeIeiIeHuUs
OTJENFHBIX COCTaBHBIX YacCTeW KaKOH-HUOYIb BEIWYMHBI. B yHmpaXHEHUSX CIEAYeT MIMPOKO
UCIIOJIb30BaTh CTAaTUCTUYECKHI MaTepuai, MyOJIMKyeMblii B razerax M >KypHamax. B kiacce,
00ecreYeHHOM KalbKyIsATOpaMu, MOYKHO Hay4UTh IIKOJbHUKOB UCIOJB30BaTh KaJIbKYIATOP MPH
BBIMIOJTHEHUH OT/AETBHBIX apu(METUUECKUX JCHCTBHIA.

9. IloBTOpenue. Pemenue 3agau (12 ).

Lens: [ToBTOpeHue, 0000IIeHNE U CUCTEMATHU3allMsI 3HAHUH, YMEHUI M HABBIKOB 33 KypC

MaTeMaTHKH 5 Kiiacca.

Maremaruka 6 kiace (S yacoB B Hele110, Beero 170 1)
1. lerumocth unces - 20 yacon

Henutenn u KpatHele yucna. OOmwuit nenutens u obmiee kpatHoe. [Ipusnaku
nenumoctu Ha 2, 3, 5, 10. IIpocTheie u cocTaBHbIe uncia. Pa3inokeHne HaTypaabHOrO 4yucia
Ha MPOCTHIE MHOKUTEIH.

OcHOBHasiedb— 3aBEPUINTh H3YUYCHUE HATYpaJbHBIX 4YHCEN, MOJATOTOBUTH
OCHOBY JJIsl OCBOEHHUS JENUCTBUN ¢ OOBIKHOBEHHBIMU JIPOOSIMHU.

B nanHOi Teme 3aBepiaeTcsi M3y4eHUE BOIPOCOB, CBSI3aHHBIX C HATypaJbHBIMHU
yucnamu. OCHOBHOE BHUMAaHHE JOJKHO OBITh YJI€JI€HO 3HAKOMCTBY C MOHSATUSIMU «IETUTEIb)
U «KpaTHOE», KOTOPbIE€ HAXOIAT MPUMEHEHHUE MPHU COKpAIIEeHUH OOBIKHOBEHHBIX IPOOEH U
MpU WX MPUBEACHUU K 0OIlIeMy 3HaMeHaTe0. YTIPaKHEHHS MOJE3HO BHIMOIHITH C OMOPOM
Ha TaOJIUIly YMHOXKEHHS MPSAMBIM mog0opoM. [ToHSATUS «HAMOONbIIUK OOIMIHI NEeTUTENb) U
«HaUMEHbIIee o0Ilee KpaTHOe» BMECTE€ C alIrOpUTMaMHU HX HAXOXJICHUS MOXHO He
paccMaTpuBaTh.

OmnpeneneHHOe BHUMAHWE yACISETCS 3HAKOMCTBY C TpPU3HAKaMU JICIHUMOCTH,
MOHSITUSAM TPOCTOTO M COCTaBHOTO uucen. [Ipyu ux m3ydeHuu meiaecoodpazHo GopMUpPOBATH
YMEHUS MPOBOAUTH MPOCTEUIIIHE YMO3AKITIOUEHUS, 000CHOBBIBAs CBOU JICHCTBUS CCHIJIKAMU
Ha OTpeesieHue, MPaBuJIo.
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VYyamuecs OOJKHBI YMETh pAa3JIOKUTh YUCIO Ha MHOXxuUTenu. Hampumep, oHmM
JIOJKHBI TTOHUMAaTh, 4To 36 = 6 *« 6 = 4 « 9. Bonpoc 0 pa3oKEeHUU YUCIIa HA TPOCTHIE
MHOXHTEIIN HE OTHOCUTCS K YHUCITY 00s3aTEIbHBIX.

2. Ci107keHHe M BbIYMTaHMe IPodeii ¢ pa3HBIMH 3HAMEHATEIAMU - 22 yaca

OcHoBHOe cBoiicTBO apoOu. Coxpamienue npobeit. [IpuBenenne npobeit k obmemy
3HaMmeHarento. lloHaTne o HauMeHblmieM OOMEM 3HaMeEHaTele HECKOIbKUX ApoOeil.
CpaBaenue apobeit. CiokeHHne U BRIYMTaHUE IpoOeii. PemeHne TeKCTOBBIX 3a1ad.

OcHOBHaseNlb—BbPadOTaTh MPOYHBIE HABBIKK MpeoOpa3oBaHus  JpoOeid,
CJIOKEHHMSI U BBIYUTAHUS APOOEH.

OgHuM U3 BaXHEWIIUX pe3ylabTaTOB OOyYEHHMs SIBJISIETCS YCBOCHHE OCHOBHOTO
CBOMCTBA IPOOU, MPUMEHSIEMOTO IS IpeoOpa3oBaHus ApoOeli: COKpalleHUs, TPUBEACHUS K
HOBOMY 3HaMeHartemwoo. [Ipm 3TOM pexkoMeHJyeTcs u3laraTh Marepuana 0e3 omopsl Ha
nousatus HOJl u HOK. YMmenune npuBoauts a1pobu K 00IIEeMy 3HAMEHATENI0 MCIOJIb3YeTCs
IS CPAaBHEHUS IPOOEH.

[Ipu paccmoTpeHuu [AeUCTBUII C JOpOOSIMM HCHONB3YIOTCS TMpaBuia CIOXKEHUS U
BBIUMTAHUS JIpoOell C OJMHAKOBHIMU 3HaMEHATEISIMU, MOHITHE CMEIIaHHOro uucia. BaxHo
o0paTUTh BHUMAaHHE Ha CIIy4ail BRIUMTAHUS IPOOU U3 IENO0ro uncia. YTo KacaeTcs CI0KEHUS U
BBIYMTAHUS CMELIAHHBIX YHCEJ, KOTOPbIE HE HAXOJAT aKTUBHOTO IPUMEHEHUS B MOCIEAYIOLIEM
W3Y4YEHUU Kypca, TO yYalluecs MOJDKHBI JHUIIb MOJYYUTh MPEICTaBICHUE O MPUHIMITHATBHON
BO3MOKHOCTH BBIINIOJIHEHUS TAKUX JAEHCTBUM.

3. YMHoO:KeHHe U JieJieHne 00bIKHOBEHHBIX JApodeii - 32 yaca

YMHOKEHUE U JCJICHIE OOBIKHOBEHHBIX JIpo0eii. OCHOBHBIC 3a1a4u Ha APOOH.

OcHOBHAaSI €J b— BbIPadOTaTh MPOYHBIC HABBIKM apuPMETHUYECKHX IAEHCTBUN C
OOBIKHOBEHHBIMU IPOOSMH U PELICHHUS] OCHOBHBIX 3a7a4 HaApOOH.

B sroit Teme 3aBepmiaercs pabora Haa GOPMUPOBAHMEM HABBIKOB apU(DPMETHUECKUX
JNeUcTBUN ¢ OOBIKHOBEHHBIMU ApoOsMH. HaBbIKM HOJKHBI OBITH JOCTATOYHO MPOYHBIMH,
yTOOBl YyYaliuecsi HE UCIHBITHIBAIM 3aTPYJHEHHI B BBIYUCICHUSIX C PalMOHATbHBIMU
YUCIIaMH, YTOOBI ANTOPUTMBI JEUCTBUH C OOBIKHOBCHHBIMH JPOOSIMHU MOIJIM CTaTh B
JajipHelmeM  omopol s (OpPMHUPOBAaHMUS ~ YMEHUW  BBIOJHATH  JEHCTBUA  C
ajredpanvyeckuMu JpoOsiMu.

Pacmupenue anmaparta aeidcTBHUil ¢ IpoOSAMU MO3BOJSET pPelIaTh TEKCTOBBIE 3a7aul,
B KOTOPBIX TpeOyeTcs HalTU ApoOb OT YHCIA WU YHUCIO MO JAaHHOMY 3HAUYEHHIO eTro JApooH,
BBITIOJIHSISI COOTBETCTBEHHO YMHOKEHHE WIIH JeJIeHUEe Ha APOOb.

4. OTHOLICHUS M IponopIuH - 18 yacoB

IIponopuuss. OcHOBHOE CBOWCTBO npomopuuu. Pemenue 3agad ¢ NOMOIIBIO
nponopuuu. [oHaTHs o npsiMoil U 0OpaTHON NMPONMOPIUOHATBHOCTIX BEIMYUH. 3aJauyu Ha
nponopuuu. Macmrad. @opmyInbl ITUHBI OKPYKHOCTH U Tutomaau kpyra. [lap.

OcHoBHast 1€ Jb— cPopMUpPOBATH TMOHATHUA NPOMOPIUH, NPSAMON M OOpaTHOU
MPONOPUUOHATBHOCTEN BEJIUYMH.

Heob6xoaumo, 4yToObI yJaliecss yCBOMJIM OCHOBHOE CBOWCTBO NMPOMOPIMH, TaK KaK OHO
HAXOJUT MPUMEHEHUE Ha ypOKaxX MaTeMaTukH, (GU3MKU. B 4acTHOCTH, JOCTATOYHOE BHHUMAHHE
JOJIKHO OBITh YIENEHO PEIICHHUIO C MOMOIIBI0 MPOMOPIHMH 33a/1ad Ha MpONeHTh. [loHsITus o
npsMoii W OOpaTHOW MPOMOPIUOHANBHOCTAX BEIUYMH MOXHO CHOPMUPOBATH Kak
00001IeHNEe HECKOJIBKUX KOHKPETHBIX NPUMEPOB, MOJYEPKHYB MPH ITOM MPAKTUYECKYIO
3HAYUMOCTh THUX TOHSTHUN, BO3MOXXHOCTh WX TPUMEHEHHUS [JI1 YIPOIIECHHS PEIICHUS
COOTBETCTBYIOLIUX 3a]a4.
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B naHHOM Teme nNarOTCA NPENCTABICHHUSA O UIMHE OKPYXKHOCTH M IUIOLIAAM Kpyra.
CooTtBercTBytomue (GpopMynsl K 00s3aTeIbHOMY MaTepuany He OTHocsATcsa. PaccMmoTrpenue
r€OMETPUYECKUX (PUTYpP 3aBEPIIACTCS 3HAKOMCTBOM C ILIAPOM.

5. IonoxnTeIbHBIC M OTPHLATEILHBIE Yncia - 13 yacoB

[TonoxurenbHble U OTpULATENbHbIE uMciaa. lIpoTuBomonoxHsle uuciaa. Moaynb
qHcia U ero reomerpudeckuii cmpica. CpaBHenue yucen. Llensie uncna. M3o00paxenue uncen
Ha npsMoii. KoopauHara TOUKH.

OcHOBHasLenb— paClIUPUTh MPEACTABICHUS Yy4YalIUXCS O YHCIE IyTEM
BBEJCHUS OTPULATEIBHBIX YHCEN.

IlenecooOpa3HOCTh  BBEIEHMS ~ OTpPULATENbHBIX  4YMCENl  [OKa3blBaeTcid  Ha
COJIepXKaTeNIbHBIX MpUMepax. Yyamuecs JOJKHBI HAyUYUThCS U300pakaTh MOJ0KUTEIbHbBIE U
OTpHULIATEIbHBIC YKCIIAa HA KOOPAMHATHOM MPSMO#, C TeM 4TOObI OHAa MOTJIa CIIYKHUTh HATJISI -
HOM OCHOBOM I IpaBUJI CpPaBHEHUS 4YMCEJ, CJIOXKEHUS U BbBIYMTAHUSA YHUCET,
paccMaTpUBaeMBbIX B CIEAYIOLIEH TEME.

CrnenuanpHoe BHUMaHHME JOJDKHO OBITh YJEJIEHO YCBOEHHMIO BBOJMMOIO 3J/1€Ch IOHSATHUS
MOJYJsl 4YMCIA, HPOYHOE 3HAHHWE KOTOPOro HEoOXOoAMMO [uisi (OPMUPOBAaHUS YMEHUS
CpPaBHUBATh OTPULIATEJIBHBIE YHCIA, a B JAJbHEHIIEM IJs OBJIAJEHUS M aAJITOPUTMAMU
apu(pMeTUYECKUX JEHCTBUMN C MOJOKUTEIBHBIMU M OTPULIATEIbHBIMH YHCIAMHU.
6.Cio:keHHe M BBIYMTAHUE MOJI0KUTEIBLHBIX H OTPHIATEIBHBIX YHcen - 12 yacoB

CrnosxeHue ¥ BBIYUTAHUE TOJIOKUTEIBHBIX U OTPULATENIbHBIX YHCEIL.

OcHOBHasf Ll €Jlb— BbIpadOTaTh IPOYHBIE HABBIKM CJIOXKEHUS U BBIYUTAHUS
MOJIOKUTENIBbHBIX U OTPULIATEIbHBIX YHCEN.

JleficTBUSA C OTpULIATENbHBIMU YHUCJIAaMHU BBOJATCS Ha OCHOBE INpEJCTaBIEHUNH 00
VM3MEHEHUU BEJINYUH: CJIOKEHHUE U BBIUUTAHUE UYUCEI UUIKOCTPUPYETCS COOTBETCTBYIOIIUMHU
IIEPEMEIEHUSIMU TOYEK YUCIOBOW OCH. IIpu M3ydyeHMM HaHHON TEMBbI LIEJIEHAIPAaBJICHHO
OTpabaThIBAlOTCS AJITOPUTMBl CJIOKEHUS M BBIYUTAHUS HOpPU BBIIOJHEHUM JACHCTBUH C
LEeJIbIMU U IPOOHBIMHU YUCIIAMHU.
7.YMHOKeHHe U /1eJIeHUe N0JIOKUTEIbHBIX M OTPULIATE/IBLHBIX Ynces - 12 yacos

VYMHOXEHHE U JIeJIEHHE TOJNIOKHUTENbHBIX W OTpULATENbHbIX uucen. llonstue o
panMoHanbHOM uucie. JlecsTuyHoe nmpuOImkeHre OObIKHOBEHHOHM npoOu. [lpumeHeHue 3akoHOB
apu(METHUECKUX JAEHCTBUH JUIs pallMOHAIM3allMU BEIUUCICHUH.

OcHOBHas I €Jb— BbIpadOTaTh MPOYHbIE HABBIKM apU(PMETHUECKUX JeHcTBUH ¢
MIOJI0>KUTETIBHBIMU U OTPULIATENIBHBIMU YUCIIAMU.

HaBplkM yMHOXEHHS U JEINCHHUSA IOJOKUTEIbHBIX M  OTPHULATENBHBIX  YHCEI
0TpabaThIBAIOTCSl CHayaja MpU BBINOJHEHUM OT-' JEJbHBIX JICUCTBHI, a 3aTeéM B COYETaHHU C
HaBbIKAMH CJIO’KEHUS U BBIUMTAHUS [TPU BBIYUCIIEHUH 3HAUEHHUI YHCIIOBBIX BBIPAKEHUI.

[Ipy wu3yyeHMM JaHHOM TEMbl YdalluMecs JOJDKHBI YCBOMTh, 4YTO JUIsl OOpaIleHHs
OOBIKHOBEHHOM JIpOOH B IECATUYHYIO JJOCTaTOYHO Pa3AeiUTh YUCIUTENb Ha 3HaMeHaTelb. B kaxiom
KOHKPETHOM CJIy4a€ OHHU JOJDKHBI 3HAaTh, B KaKylo JAECATUYHYIO JIpoOb oOparmaercs AaHHas
OOBIKHOBEHHAs! Ipo0b — KOHEUHYI0 MM OeckoHeuHyro. [Ipu 3ToM HeoOs3aTeNbHO aKIEHTHPOBATh
BHUMaHHE Ha TOM, YTO OECKOHEeUHas AECATUYHAs IpoOb OKa3bIBACTCS MEPUOIMUYECKON. Yyarecs
JIOJDKHBI 3HATH TIPE/ICTaBIICHUE B BUJIE ICCSITUYHOM IpoOU TakuX Opodeid, Kak v2,1/4,1/5 1/ 20 .

8. Pertienne ypapHenmii -16 yacoB

[IpocTeitimme npeoOpazoBaHMs BBHIPAKEHHUNA: PACKPHITHE CKOOOK, MPHUBEICHUE IMOTOOHBIX
ciaraeMbiX. Perienue TMHEWHBIX ypaBHeHMWM. [IprMepbl perieHus TEKCTOBBIX 3a/1a4 C MOMOIIBIO
JIMHENHBIX YPaBHEHH.

OCcHOBHas Ll €Jb— MOATOTOBUTh  yYalMXCS K  BBIIOJHEHHIO  IpeoOpa3oBaHUi
BBIPQKEHU, PEIICHUIO YPABHEHH.
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[IpeoOpa3oBanusi OyKBEHHBIX BBIPQKEHHH ITyTEM PACKPBITHS CKOOOK W TIPUBEICHUS
NOAOOHBIX ClIaraéMbIX OTpa0aThIBAIOTCS B TOM CTENEHU, B KOTOPOWH OHU HEOOXOAMMBI ISl PEILICHHS
HECJIOJKHBIX YPaBHCHU.

BBenenne apudmernueckux JAEHCTBUH HaA  OTPUIATEIBHBIMH  YUCIAMH  TO3BOJISET
O3HAKOMHTh YYaIIUXCS C OOUMMH NpHEMaMH pEIIeHUS JHMHEHHbIX YpaBHEHUH C OJHUM
HEU3BECTHBIM.

9. KoopauHaTtsbl Ha IJI0CKOCTH - 12 yacoB

IocrpoeHue nepneHuKysipa K NpsAMOi 1 NapajuleNbHbIX IPSIMBIX € TIOMOILBIO YTOJIbHUKA U
nuHerku. [IpsamoyrosbHas cucTeMa KOOpAMHAT Ha IUIOCKOCTH, abciucca opiuHaTa Touku. [Ipumepsr
rpaukoB, IMarpaMm.

OcHOBHas1I € b— [O3HAKOMUTH YYaIlIMXCS C MPSIMOYTOJIbHOM CUCTEMOM KOOpAMHAT Ha
IUIOCKOCTH.

VYuanmecs JODKHBI HAYYUTHCS PACIO3HABATh W HM300pakaThb TEPHEHAMKYISPHBIE U
napajuiesibHble npsiMble. OCHOBHOE BHUMAHME CIIEYET YIEIUTh OTPA0OTKE HABBIKOB UX ITOCTPOEHHUS
C TIOMOLLIBIO JINHEUKH U YroJIbHUKA, HE TpeOysl BOCIIPOU3BEICHHSI TOUHBIX OIPEIEICHUI.

OCHOBHBIM PE3y/IbTaTOM 3HAKOMCTBA YYalUXCSl C KOOPAMHATHOM IUIOCKOCTBIO JIOJDKHBI
SIBUTBCS 3HAHMS NOPsJIKa 3aIMCH KOOPAMHAT TOYEK IUIOCKOCTU M MX Ha3BaHWM, YMEHUS! MOCTPOMTD
KOOP/IMHATHbIE OCH, OTMETUTh TOUKY IO 3aJ[aHHBIM €€ KOOpIMHATaM, OIPEe/IeTIUTh KOOPMHATHI TOUKH,
OTMEYEHHOM Ha KOOPJMHATHOM IJIOCKOCTH.

@OpMUPOBAHHIO BBHIYMCIUTEIBHBIX W TpaQUUecKHX YMEHHH CIIOCOOCTBYET TOCTPOCHHE
cron0yaThIx auarpaMM. [1py BBIIOIIHEHUM COOTBETCTBYIOIIMX YIPAKHEHUH HAWIyT NPUMEHEHHUE U3Y-
YEHHBIE paHee CBEJICHHS O MacITade U OKPYITICHUH YUCEIT.

Pe3ynbratoM BBINOJHEHMs YHNpPaKHEHWH HA 4YTeHHE Tpa(uKOB JODKHBI SBUTHCS YMEHMs
CBOOOJIHO OIpeNieNsATh KOOPAUHATHI OTMEUYEHHBIX Ha KOOPIMHATHON IJIOCKOCTH TOYEK M U300paXkaTh
TOYKH IO 33JIJaHHBIM KOOP/IUHATaM.

10. IToBTOpenne. Pemenue 3aaay. - 10 yacos

Auredpa 7 kiaacc (3 yaca B Heaes10, Bcero 102 yaca)

I'nasa 1. Buipascenusn, moscoecmea, ypasnenus (26 yacos)

UucnoBsle BbIpaKE€HUS ¢ NepeMeHHbIMH. [Ipocreiimme mnpeoOpa3oBaHUs BbIpaXKEHHM.
YpaBHeHHE, KOpEHb YypaBHEHMs. JIMHEMHOE YypaBHEHHE C OJHOM IepeMeHHOH. Pemenue
TEKCTOBBIX 3aJ]a4 METOJIOM COCTABJICHUs ypaBHEHUN. CTaTUCTHUUECKNE XapaKTEPUCTUKH.

OcHOBHas1 LeJbCUCTEMATU3UPOBATh M O0OOMIUTH CBEAECHUS O MpPeoOpa3oBaHUAX
anreOpanyecKuX BhIPAKEHUH U peIIeHUu YpaBHEHHUH ¢ OJJHOM epeMeHHOM.

IIepBas Tema Kypca 7 Kiacca sIBISETCS CBA3YIOIIMM 3BEHOM MEXIy KypCOM MaTEeMaTHUKHU
5—6 KJIaccoB © KypcoMm anreOpbl. B Hell 3aKkpemisioTcss BBIYUCIUTEIbHBIE HABBIKH,
CUCTEMATHU3UPYIOTCS U 0000ILIAIOTCS CBENEHUS O NMPEoOpa3OBaHUSAX BBIPAKEHUH M PELICHUU
YpaBHEHUM.

HaxoxxneHue 3HaYeHMH 4YHCIOBBIX M OYKBEHHBIX BBIpQXKEHHH HaéT BO3MOXKHOCTh
MOBTOPUTh C OOYdYaIOUIMMHUCSA NpaBUiIa JEHCTBUM C palMOHAIBHBIMU YHUCIAMHU. YMEHUS
BBITOJIHATH apu(pMEeTHYECKHe ACUCTBUS C pAllMOHAIBHBIMU YHCIAMU SBJISIOTCS OTMOPHBIMU IS
Bcero Kypca anredpsl. CreayeT BBISICHUTH, HACKOJBKO MPOYHO OBJAJAEIM UMM ydalluecs, U B
cly4ae HEOOXOIMMOCTH OpraHH30BaTh IIOBTOPEHUE C LEJIbI0 JIMKBUIAIMHM BbISBICHHBIX
npoOenioB. Pa3BUTHIO HAaBBIKOB BBIYMCIEHUN JODKHO YAENATHCS CEphbe3HO€ BHUMAaHHE U B
JAbHENIIEM MPU U3YYEHUU IPYTUX TEM Kypca anreOpsl.

B cBsA3M ¢ paccMoTpeHHEM BONpPOCa O CPAaBHEHHWH 3HAYEHUM BBIPAXKCHUM PACIIUPSIOTCS
CBEJICHUs O HEPABEHCTBAX: BBOJIATCS 3HAKH >H <, TA€TCS NOHATHE O IBOWHBIX HEPABEHCTBAX.

15



[Ipu paccmoTpeHun mpeoOpa3oBaHWN BBIPAKEHHH (POpMaIbHO-ONEPATUBHBIC YMEHHS
OCTAalOTCS Ha TOM JK€ YpPOBHE, ydalllMecs IOAHUMAIOTCS Ha HOBYIO CTYNEHb B OBJAJCHUHU
Teopueil. BBomATCS MOHATHS  «TOXXKIECTBEHHO PABHBIE  BBIPAKECHUS»,  (TOXKICCTBO»,
«TOXJIECTBEHHOE TMPeoOpa30oBaHUE BBIPAKEHUN», COJIEpKaHHE KOTOPBIX OyIeT MOCTOSIHHO
pacKpBIBaThCS U YIIYOJIAThCA MPHU HM3YYEHUHM NPEOOpa3OBaHM Pa3UYHBIX anreOpamyecKux
BeIpakeHUi. IloguepkuBaeTcsi, 4TO OCHOBY TOXKIECCTBEHHBIX IPe0oOpa3OBaHUI COCTABISIOT
CBOMCTBA NEUCTBUU HAJ YHUCIIAMU.

Ycunuaercsa posib TEOPETUUYECKUX CBEICHUM MPU pacCMOTPEHUM ypaBHEHUU. C 1eNblo
o0ecrie4eHruss OCO3HAHHOI'O BOCHPUATHA OOYYAIOIIMMHUCA aJITOPUTMOB pELICHUS YypaBHEHUI
BBOJMTCS BCIIOMOTaTelIbHOE TMOHITHE PABHOCHIBHOCTH YpaBHEHUU, (OPMYIUPYIOTCS H
pa3bACHAIOTCS Ha KOHKPETHBIX IIpUMEpax CBOWCTBAa paBHOCHIBHOCTU. JlaeTcs moHsTHE
JIMHEHHOIO ypaBHEHMsS M HCCIELYeTCs BOIPOC O YMCIIE ero KopHed. B cucreme ynpaxxHeHUH
0co00e BHUMaHKE YJIENISETCs PEUICHUIO YPaBHEHHUH BUIa ax=DIpH pa3inuHbIX 3HAYCHUSX a U b.
[Tponomxkaercs pabdora mo (GOPMHUPOBAHUIO Y OOYYAIOMIMXCS YMEHHUS HCIOJIb30BATh ammapar
YPaBHEHUN KaK CpPEACTBO JJI1 PELICHUs TEKCTOBBIX 3a/lad. YPOBEHb CIOXKHOCTH 3aJa4 3]1eCh
OCTaeTCsl TAKUM %€, Kak B 6 Kiacce.

N3ydyenne Tembl 3aBepIIaeTCs O3HAKOMIICHHEM OOYYalOIIMUXCS C MPOCTEHIIUMU
CTATHCTUYECKUMHU  XapPaKTEPUCTUKAMU: CPEOHUM apUPMETHUYECKHM, MOJIOH, MEAHAHOMH,
pa3MaxoM. Yyamuecs IOJDKHBI YMETh I0JIb30BaTh 3TH XAapaKTEPUCTUKM JIs aHaliu3a psjaa
JTAHHBIX B HECJIOKHBIX CUTYaIIHIX.

I'nasa 2. @yukyuu (18 uacos)

Oyukuusi, obnacte onpeneneHus QYHKIUH. Bpruucienue 3HaueHuUd (QyHKIUU 110
dopmyne. 'paduk ¢pynkuuu. [Ipsmas npornopunoHanbHOCTh U ee rpaduk. JIunelinas GyHKIus U
e€ rpaduk.

OcHoBHasi 1eJbO3HAKOMUTH OOYYAIOUIMXCS C BaKHEHIIMMH (PYHKIIMOHATHHBIMU
MOHITUSIMH U ¢ TpaduKaMu IPSIMON TPONOPIIUOHATIFHOCTH U IMHEHHON (DyHKIIUHU O0IIero BUA.

JlaHHasi Tema SIBIIETCSI HAYAIBHBIM S3TallOM B CHCTEMAaTHYECKOH (yHKIMOHAIBHOU
MOATOTOBKE 00YyJaromuxcs. 3/1eCh BBOJATCS TaKUE MOHATHS, KaK (YHKIUsS, apryMEHT, 00JacTh
onpeneneHuss (GyHkuuu, rpapuk QyHkruu. DyHKIMS TpakTyeTcs Kak 3aBUCHMOCTH OJIHOM
MEePEMEHHON OT JApPyroil. Yyamiuecs MojydaroT IMEepBOE MPEJCTaBlIeHHE O Croco0ax 3agaHus
dbyHkuu. B maHHON Teme HaumHaetcs paboTa Mo (GOpPMHUPOBAHUIO Yy OOYYAIOMIMXCS YMEHHIA
HAXOJUTh 10 GpopMylie 3HaYeHHE (PYHKIHUU IO U3BECTHOMY 3HAUEHUIO apTyMEHTa, BHIMOIHATH TY
Ke 3aady mo rpaduKy U pemiath no rpaduxky oOpatHyro 3anady. OyHKIIMOHATBHBIC MOHSATHUS
MOJTy4al0T CBOKO KOHKPETH3ALMI0 MIPU U3YUYEHUHU JHUHEHHOW (YHKIMH U €€ 4acTHOrO BHJA —
MPSIMOIM TIPOTIOPITMOHAIBHOCTH. YMEHHUSI CTPOUTh M YUTaTh Tpaduku 3TUX (QYHKIHH IIHMPOKO
HCIIOJIb3YIOTCSl KaK B CaMOM Kypce ajireOpbl, Tak U B Kypcax reOMEeTpud U (pU3uKU. Yyariuecs
JIOJDKHBI TIOHMMAaTh, KakK BIWAET 3HaK Kod(@uimeHTa Ha pacroioKeHWe B KOOPAMHATHOU
IOCKOCTH Tpaduka QyHKIMH y=KX, rae K # 0, Kak 3aBUCHT OT 3Ha4YeHHH K W D B3amMHOe
pacrnosiokeHue rpagukoB 1ByX GyHKIUH BUIa y=KX+b.

dopmupoBanue BceX (YHKIMOHAIBHBIX TOHATUH U BBIPAOOTKA COOTBETCTBYIOIIUX
HABBIKOB, a TaKKe H3yYeHUE KOHKPETHBIX (YHKIMA COMPOBOXKIAIOTCI PACCMOTPEHHEM
MPUMEPOB PEATbHBIX 33aBHCHUMOCTEH MEXAYy BEIMYMHAMHU, YTO CIHOCOOCTBYET YCHIICHHIO
MPUKIIaTHOM HAIIPaBJIIEHHOCTH Kypca aireopsl.

I'nasa 3. Cmenens ¢ namypansvhoim noxazamenem (18 uacos)
. 2
CreneHb ¢ HaTYpaJIbHBIM MOKa3aTesleM U ee cBoicTBa. OqHowieH. OyHKINN y=X", y=x31/1
uX rpaduku.
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OcHoBHasi medb: BbIPaOOTaTh YMEHHE BBINOJIHATH JCHCTBHUS HaJ CTENEHAMU C
HaTypaJIbHBIMH MTOKa3aTeIMU.

B nmaHHON Teme naercs ONpeAesIeHHE CTEIEHHM C HaTypalbHBIM IIOKa3areneM. B kypce
MaTeMaTHKH 6 Kjacca ydaliuecs: y)Ke€ BCTPeYaJIUCh ¢ IPUMEPaMU BO3BEICHHS YHCEN B CTETICHb.
B cBsA3M C BBIUMCICHUEM 3HAYECHUM CTEIIEHM B 7 KJIACCE JAETCS IIPEICTABICHUE O HAXOXKJICHUU
3HAQYECHU CTENEHM C IIOMOIIBIO KaIbKYyJIATOpa; PaccMaTpuBarOTCs CBOWMCTBA CTEIIEHU C
HAaTypaJbHBIM MOKa3aTeneM: Ha mpumepe mokasartenbcTa cBojiicte a™ -a" =a™ 5 a™ :a"=a™",
rae m>n; (a™)" = a™"; (ab)™ = a"b™yuamuecs BrepBble 3HAKOMATCSA C J0KA3aTENLCTBAMH,
MIPOBOJAMMBIMU Ha ajredpanyeckoM Marepuaie. YKa3zaHHbIE CBOMCTBA CTENEHH C HATYpaJbHbIM
MoKa3aTeieM HaxXOST MPUMEHEHUE MPU YMHOKEHUU OJJHOYWICHOB M BO3BEJICHUU OHOWICHOB B
cTeneHb. [Ipn HaXOXAEHWM 3HAUYEHUH BBIPAXEHUI COJEpKAIMX CTENEHH, 0c000€ BHUMaHHUE
cieayer oOpaTUTh Ha MOPSJIOK JICUCTBU.

PaccMorpenne QyHKIH y=x°, y=X I03BOISET MPOJOIKHTE PAbOTy MO (GOPMUPOBAHHMIO
YMEHUH CTPOHUTH U 4uTaTh rpaduku QpyHKui. BaxxHo oOpaTuTh BHUMaHUe 00ydaromuxcs Ha
0COBCHHOCTH rpaduka (YHKUHH y=X2:rpaduK HPOXOZMT 4epe3 HAyalno KOOpHHHAT, ock Oy
ABIISIETCS] €T0 OCBI0 CUMMETPHH, I'padUK PacoIOKeH B BEPXHEH MOIYIIOCKOCTH.

YMeHue cTpouTh rpaduku GYHKUHE y=X’H y=X"HCIONB3yeTcs IS O3HAKOMIICHHS

oOyJaromuxcs ¢ rpaguuecKuM cocoooM petieHus] ypaBHEHHH.

T'naea 4. Muozounenwt (26 uacos)

MHuorounen. Crno)xeHue, BbIUMTAaHUE W YMHOXEHHE MHOTOUYIEHOB. Pa3znoxeHue
MHOT'OYJIEHOB Ha MHOKUTEIH.

OcHoBHasi 1eJbBBIPAOOTATh YMEHHE BBIMONHATH CIOXKEHHE, BbIUUTAHHE, YMHOXKECHUE
MHOT'OYJICHOB U Pa3yI0KEHUE MHOTOUWJIEHOB HA MHOKHTEJIH.

Jlannast Tema urpaet (QpyHAaMeHTaJIbHYIO POJb B (DOPMUPOBAHMM YMEHUS BBINOIHSATH
TOXKJIECTBEHHbIE IpeoOpa3oBaHusi anreOpandeckux BblpakeHuid. @dopmupyemble 37ech
dbopManbHO-OTIEpaTUBHBIE YMEHHS SBJISIOTCS OMOPHBIMU MPH U3YyYEHUU JCHCTBHM C
PalMOHATIBHBIMU JPOOSIMH, KOPHIMHU, CTENIEHSIMH C PallMOHATIbHBIMU IIOKA3aTENISIMU.

W3ydyeHne TemMbl HAUMHAETCS C BBEACHMS NMOHATUNH MHOTOYIEHA, CTaHJIApPTHOIO BHUIA
MHOTOYJIEHa, CTENEHH MHoroudjgeHa. OCHOBHOE MECTO B 3TOM TEME 3aHUMAlOT aJrOPUTMBbI
JNEHCTBUII ¢ MHOTOWIEHAMU — CJIOKEHHE, BBIUMTAHHUE W YMHOXKEHHUE. Ydaluecss TOJIKHBI
IIOHMMATh, YTO CYMMY, Pa3HOCTb, IIPOM3BEIECHUE MHOTOYJIEHOB BCEr/la MOXKHO IIPEACTABUTH B
BHUJE MHOrowieHa. JIeHCTBUsI CIOXKEHMSI, BBIUNTAHUS U YMHO)KEHHUS MHOTOUYIEHOB BBICTYIAIOT
KaK COCTaBHOM KOMIIOHEHT B 3a/IaHUSAX Ha MpeoO0pa3oBaHMs IIENbIX BbIpaxkeHud. [loaTomy
HEIleJIecO00pa3HO MNEepeXOoAUTh K KOMOMHHMPOBAHHBIM 3aJaHMsIM MPEXIE, YEM YCBOCHBI
OCHOBHBI€ aJITOPUTMBI.

Cepbe3Hoe BHUMaHHE B 3TOM TeMe yJensieTcs pa3ioKeHUI0 MHOTOUJIEHOB Ha MHOKUTENN
C TIOMOUIbIO BBIHECEHMSI 3a CKOOKM OOIIEro MHOXHUTENST M C TIOMOIIBIO TPYINIHPOBKHU.
CootBercTBYyIOLIME TPE0Opa3OBaHUs HAXOAAT IIMPOKOE IPUMEHEHHE KaK B Kypce 7 Kjacca, TaKk
U B MOCIIEAYIOIINX Kypcax, OCOOEHHO B JEUCTBUAX C PAl[MOHAIBHBIMU JAPOOSMH.

B  nmanHOM TemMe yuwammMecs ~ BCTpEHarOTCd € IPUMEPAMU  HMCIOJIb30BaHUS
paccMaTpuBaeMbIX MpeoOpa3oBaHUIl NpU pelIeHHH Pa3HOOOpa3HBIX 3ajad, B YAaCTHOCTH NpHU
pelICHUH ypaBHEHUH. DTO TMO3BOJIIET B XOJ€ H3YUYEHHUS TeMbl MPOAOIDKUTH paldoTy IO
(GbOopMHUPOBAHUIO YMEHHS pellaTh YpaBHEHHs, a TaKXKe pellaTh 3aJaud METOJIOM COCTaBJICHMUS
ypaBHeHUH. B 4ucno ympakKHEHH BKIIIOYAIOTCS HECIOKHBIE 3aJlaHUsl Ha JOKa3aTeIbCTBO
TOJIECTBA.

I'nasa 5. @opmynvt cokpauienno2o ymuoxcenus (23 vaca)
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®opwmyist (a- b )a+b)=a-b? (a+h)’=a%2ab+b? (a+b)®=a®+3a’b+ 3ab®+
b3, (a+b)a®" ab + b’ =a®+ b’ [Ipumenenne GopMyn COKpAEHHOrO YMHOKEHHS B
peoOpa3OBaHUAX BRIPAKCHUN.

OcHOBHAsl 1eJILBBIPAOOTATh YMEHHUE MPUMEHSTH (OPMYJIBI COKPAIIIEHHOTO YMHOKCHHS
B IpeoOpa3oBaHMsX IEIbIX BBIPAKCHHH B MHOTOYICHBI W B PA3JIOKECHHH MHOTOUYJIECHOB Ha
MHOYKHTEITH.

B nanHOl Teme mpojoipkaeTcs pabora mo (GOpMHUPOBAHHIO y OOYUYAFONIMXCS YMEHHUS
BBIMIOJIHATH TOXKIECTBEHHBIE MTPe0Opa30BaHus LENIbIX BhipakeHU. OCHOBHOC BHUMaHUE B TEMeE
yaemnsiercs popmyia (a - b)(a + b) = a - b?, (a + b)? = a*t 2a b + b?. Yuammecs 1omKHbI 3HATH
3T (HOPMYJIbI U COOTBETCTBYIOIIHE CIOBECHBbIC (HOPMYIUPOBKH, YMETh MPUMEHSITh HUX Kak
«CJIeBa HAmpaBO», TaK M «ClpaBa HajeBO». Hapsay ¢ yka3aHHBIMH pPacCMaTPUBAIOTCS TaKKe
dopmyust (a + b)® = a® + 3a’b+ 3ab? + b®, (a + b)(@® * a b + b%) = a® + b®. Onnako onu HaxomsT
MEHbIIICE TMPUMECHEHHE B Kypce, MOATOMY HE CJICAyeT HW3JIMIIHE YBJICKAThCS BBIIOIHCHHUEM
YIIPAKHEHHUM HAa X UCIIOJIB30BaHUE.

B 3aKiIr0uMTENIbHOM YacTH TEMBbI PacCMAaTPHUBACTCS MPUMCHEHHE Pa3lIMYHBIX MPHEMOB
Pa3IOKEHUST MHOTOWICHOB Ha MHOXHTEIH, a TaKKe HMCIOJb30BaHHE MPEOOpa3OBaHM IEIIbIX
BBIPAKCHUH [UTs PEIICHHS ITMPOKOT0 Kpyra 3ajad.

I'nasa 6.Cucmemout 1uneiinvix ypasuenuii (19 uacoe)

Cucrema ypaBHeHui. PemieHue cucreMbl JBYX JIMHEHHBIX YpaBHEHUH C JBYMs
NEPEMEHHBIMH M €Tr0 TeOMEeTpUYecKas HHTepIpeTanus. PemeHne TeKCTOBBIX 3a7ad METOAOM
COCTABJICHUS CUCTEM ypaBHEHUM.

OcHOBHasl 1eJbO3HAKOMUTHh O0YYaIOLIUXCSA CO CIIOCOOOM PELICHUs CUCTEM JIMHEMHBIX
YPaBHEHMH C JABYMsl INE€PEMEHHBIMHU, BBIPAOOTaTh YMEHHME pellaThb CHUCTEMbl YPABHEHUH H
IPUMEHSATh UX IIPU PELIEHUN TEKCTOBBIX 3a]1auy.

N3yueHune cucteM ypaBHEHMH pacrpenensercss Mexay Kypcamu 7 U 9 kmaccoB. B 7
KJIacce BBOJUTCS TOHATUE CUCTEMbI U PACCMATPUBAIOTCS CUCTEMbI IMHEHHBIX YpaBHEHHI.

W3noxeHne HAYMHACTCS C BBEIACHHUS TIOHATHS <«JIMHEHHOE ypaBHEHHE C JBYMS
NEepEeMEHHBIMI». B cHCTeMy YNpaXHEHHWH BKJIFOYAIOTCS HECIO)KHBIE 3aJlaHusi Ha peIIeHue
JMHEWHBIX YPaBHEHHH C IBYMsI IEPEMEHHBIMH B IIEJIBIX YHCIIaX.

dopmupyeTcs ymMeHue CTpoUTh rpaduk ypaBHeHus ax + by=c, rae a#0 wiu b#0, npu
pa3IMYHBIX 3HAYCHHsX a, b, c. BBeneHnue rpaduueckux oOpa3oB IaéT BOZMOXHOCTh HATJISIHO
UCCIIEIOBaTh BOMPOC O YHCIE PELICHUH CHCTEMBbl [BYX JMHEWHBIX YpaBHEHMH C ABYMS
nepeMeHHbIMU. OCHOBHOE MECTO B JaHHON TeMme 3aHMMaeT H3y4ueHHE aJTOPUTMOB peIIeHUs
CHUCTEM [IBYX JIMHEHHBIX YpaBHEHHMH C JByMsI TE€PEMEHHBIMH CIIOCOOOM TMOJCTAaHOBKH U
croco0oM cloxeHHs. BBeneHue cucTeM MO3BOJSET 3HAUYUTEIFHO PACIIUPUTH KPYT TEKCTOBBIX
3aja4, penraeMbIXx ¢ TOMOINBIO ammapara anreOpsl. [IpuMeHeHne cucTeM yIpomaeT Mporecce
NepeBo/ia TaHHBIX 3a/1a9M C OOBIYHOTO SI3bIKA HA S3BIK YPaBHEHUH.

7. IToemopenue (6 uacos)

I'eomerpus 7 kiaacce (2 yaca B HeeJI10, Bcero 68 yacos)

§1-2 Ocnoenoie ceoiicmea npocmeituiux zeomempuyeckux guzyp. Cmesxcnole u
eepmukanvusie yanul.(21uac)

Havansubie nmousitus mianuMerpun. ['eomerpuueckue urypsl. Touka u npsmas. OTpe3ok,
JIMHA oTpe3ka U ee cBoiicTBa. [lomymnockocts. Ilomympsimas. Yron, BenuumHa yria u ee
cBoiicTBa. TpeyroabHUK. PaBeHCTBO OTpE3KOB, yrioB, TPEYroJbHUKOB. [lapasnienbHbie npsMble.
TeopeMbl U 10Ka3aTeIbCTBA. AKCHOMBI.
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CMexHble M BEpPTHKAIbHBIE YyINIBI M UX CBOWcTBA. llepneHAMKYIspHBIE TpSMBIE.
buccektpuca yria u ee cBOiCTBa.

OcHOBHasineJb — CHCTEMAaTH3MPOBATH 3HAHUS YyYalIMXcsi 00 OCHOBHBIX CBOMCTBax
MPOCTEHIINX T€OMETPUUECKHUX QUTYD.

B nanHHOI Teme BBOIATCS OCHOBHBIE CBOWCTBA MPOCTEHUIIMX TE€OMETPHUECKUX (GUTYp
(aKCHOMBI IJIAaHUMETPUHN) Ha OCHOBE HATJIHBIX MPEJCTABICHUN y4alllUXcs MyTeM 00O0OIIeHHS
OUYEBH/IHBIX WJIM U3BECTHBIX U3 Kypca MareMaTuku 1 — 6 kimaccoB reomerpudeckux ¢pakros. [Tpu
S9TOM OCHOBHOE BHUMAaHHE YJEISETCS MOCTENEHHOMY (OPMHUPOBAHUIO HABBIKOB MPHUMEHEHUS
CBOWCTB T€OMETPUYECKHX (UTYP B XO/I€ PEILICHUs 3a1ay.

Baxnoli 3amaueld TeMbl SBIISIETCS BBEIECHHE TEPMUHOJIOTHH, DPa3BUTHE Yy YydallUXcs
HArJSIHBIX TEOMETPHUECKUX MPEJICTABICHUH M HABBIKOB M300paXEeHUs TUIOCKUX (PUTYp, YCTHOM
MaTeMaTHUYeCKON pedM, YTO HeOoOXOJHMMO [UIsi BCEro IOCIEAYIOUIEro H3y4eHHUs Kypca
reomerpur. Ilpy BBIMOJHEHUH MPAKTUYECKUX 3aJaHUN OOpallaeTcss BHUMaHHE Ha padoTy ¢
PUCYHKaMM, TIIOMCK pEUIeHHs] U IOCTEeNeHHOe (OPMUPOBAHME HABBIKOB J0Ka3aTENbHBIX
pacCy X ICHHUI.

[Ipy u3ydyeHMM CMEXHBIX M BEPTHKAJIbHBIX YIJIOB OCHOBHOE BHUMAaHHE yHeNsAeTCA
O0TpabOTKE HAaBBIKOB IIPUMEHEHUSI UX CBOWMCTB B MpoIlecce pelieHus 3aaad. [Ipu 3ToM akTHBHO
UCIIOJIB3YIOTCS HMMEIOIIMECS] Y Y4YalllUuXCs BBIYMCIUTEIbHBIE HABBIKM, a TaKK€ HAaBBbIKU
COCTaBJICHUS Y PEUICHUS JINHENHBIX YPABHEHUN.

Ha npumepe Teopembl 0 CyleCTBOBaHUMU M €AMHCTBEHHOCTH IMEPIIEHIUKYJSIpa KIPSIMO,
IIPOBEICHHOTO 4Yepe3 €€ TO4YKy, pacCMAaTpUBAcTCS METOJ JOKa3aTelbCTBa OT INPOTHUBHOIO,
KOTOPBI OyJIeT HEOAHOKPATHO UCIIOJIb30BAThCAB KypCe IITAHUMETPHUH.

§3 Pagencmeo mpeyzonvHukos.(17 uacos)

[TpusHaku paBeHCTBa TPEYrojJbHUKOB. MeanaHbl, OUCCEKTPUCHl U BBICOTHI TPEYrOJbHUKA.
PaBHOOEIpeHHBIN TPEYrOJbHUK U €r0 CBOMCTBA.

OcHoOBHasl LeJb — U3YYNUTh MPHU3HAKK PABEHCTBA TPEYrOJHHUKOB; COPMHPOBATH YMEHHE
JIOKa3bIBaTh PAaBEHCTBO TPEYTOJILHUKOB C OMOPOil Ha MPU3HAKU PABEHCTBA TPEYTOJILHUKOB.

Hcnonp30BaHne NPU3HAKOB PAaBEHCTBA TPEYTOJIbHUKOB — OJMH U3 IVIABHEMIIUX METO/0B
JI0Ka3aTeNbCTBA TEOPEM U pEIIeHUs 3aJad, I[OATOMY MaTephal JaHHOW TEeMBbl SBIISETCS
OCHOBOIIOJIAralollliM BO BCEM Kypce F€OMETPUM U 3aHUMAET LIEHTPAJIbHOE MECTO B COAECPKAHUU
Kypca IJIaHUMETpUH 7 Kiacca.

[Tpu3Haky paBeHCTBA TPEYTOJIbLHUKOB JOJKHBI YCBaUBATHCA B IIPOLIECCE PELICHUS 3a4a4, Ipu
3TOM 3aKpPEIUIIOTC (OPMYJIUPOBKU U (POPMUPYIOTCS YMEHUS MX NMPAKTHYECKOTO MPUMEHEHUS.
MHorue aoka3aTenbHbIE PacCyXJIE€HUs MOCTPOEHBI MO CXEME: BbIIEJICHUE PAaBHBIX 3JIEMEHTOB
TPEYrOJIbHUKOB — JJOKAa3aTEJIbCTBO PABEHCTBA TPEYTOJBHUKOB — CIIEACTBHS, BBITEKAIOIINE U3
paBenctBa. Ha dopmupoBanne 3TUX yMEHUH HEOOXOIMMO OOpaTUTh caMO€ MPHUCTATBHOE
BHUMaHue. B 1aHHOM TeMe MOJIE3HO YIENWTh BHHMAHHE PELIEHUIO0 3a/Jad [0 T'OTOBBIM
yepTexam.

BBenenue moHsTHH MeqMaHbl, OMCCEKTPUCHI U BBICOTHI PAaBHOOEIPEHHOI'O TPEYroJbHUKA,
CBOMCTB paBHOOEAPEHHOTO TPEYroJbHUKA paclIUpsieT KiIacc 3aJad Ha J0Ka3aTelbCTBO
paBEHCTBA TPEYTOJbHUKOB.

§ 4 Cymma y2noe mpeyzonvnuxa.(14 uacos)

[Tapamtensubie  TpsiMble. OCHOBHOE CBOWCTBO —IMAPAJUICIBHBIX NIPSMBIX. [IpH3HaKU
napauiensHocTH TpsiMbiX. CymMMma YIJIOB TpeyrosibHHMKa. BHEmHUN yrom TpeyroibHUKA.
IIpu3Hakyu paBeHCTBAa NPSMOYTOJIBHBIX TPEYTOJIbHUKOB. PaccTosHME OT TOYKM 110 NPSAMOM.
Paccrostare Mex 1y mapauieTbHbIMU MPSIMBIMHU.

OcHOBHasimeJb — JIaTh CHCTEMAaTH3WPOBAHHBIC CBEICHUS O MAPAIICIIBHOCTH TIPSIMBIX;
pacCIIMPUTh 3HAHUS YYAIIUXCs O TPEYrOJIbHUKAX.

B mauane N3YUCHUSA MapaJlJICIbHBIX MPAMBIX BBOJAUTCA IOCICAHAA U3 AaKCUOM IIJIAHUMCTPUHU
— aKCHMOMa O TMapaJIeNbHBIX MPSMBIX. 3HAHHE MPU3HAKOB MApPaLICIHbHOCTH MPSIMBIX, CBOWCTB
YIJI0B HOpUNApalJICJIbHBIX MPAMBIX U ceKymeI‘/'I HaxoJuT 3aTeéM MIHUPOKOEC NPHUMCHCHHUEC IIpU
W3YYCHUU YETBIPEXYTrOJIbHUKOB, MOAOOMS TPEYrOJbHUKOB, a TaKKe B Kypce CTEpEOMETPHH.
[ToaTroMy B XOJe perieHHs 3a1ad CIeayeT YACHATh 3HAYUTEIbHOS BHHUMaHUE (OPMHUPOBAHHIO
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YMEHMM J0Ka3bIBaTh NAapalIeIbHOCTh JAaHHBIX NMPSAMBIX C MCIOJIb30BAHHUEM COOTBETCTBYIOILUX
IIPU3HAKOB, HAXOAUTH YIJIBI IIPU NAPAJUICIBHBIX MPSAMBIX U CEKYILEH.

B naHHON TeMe paccMaTpHUBAaEeTCs OJHA M3 BAXXHEHIIMX TEOPEM Kypca — TeopeMa O CyMMe
YIJIOB TPEYrOJIBHHKA. OJTa TEOPEMa IO3BOJIAET IOJYYUTHBAXKHBIE CIEACTBHS — CBOMCTBO
BHEIIIHETO YIJIa TPEYTOJIbHUKA U IIPU3HAK PABEHCTBA IIPSIMOYIOJIBHBIX TPEYTOJIbHUKOB.

B KOHIIe TeMBI BBOJUTCS MIOHATUE PACCTOSIHUS OT TOYKH 0 NpsiMoil. [Ipu BBeneHun nouATus
pPacCTOSHUSL MEXy MapajuIeIbHBIMU MPSMBIMU y ydamuxcs (GopMupyercs MpelicTaBlICHHE O
HapajyIeNIbHBIX MPSAMBIX KaK PaBHOOTCTOALIMX JAPYr OT Jpyra, 4ro OyAeT B JalbHEHIIeM
UCTIOJIB30BaThCS Uil MPOBEACHUS OOOCHOBAaHMU B Kypce IUIAHUMETPHM W TPH H3yYCHHUU
CTEpEOMETPUH.

§ 5. 'eomempuueckue nocmpoenus.

OkpyxHocTb. KacarenbHas K OKpYKHOCTH U €€ CBOMCTBA. OKpYKHOCTb, ONHMCAHHAS OKOJIO
TpeyroiibHuKa. OKpY)KHOCTb, BIOHUCAaHHas B  TpeyrojbHUK. CBONCTBa  CEPEIUHHOIO
nepneHauKyysipa K oTpe3ky. OCHOBHbIE 3a7aud Ha IOCTPOCHHUE C TOMOIIBIO IUPKYIS M
JIMHEUKH.

OcHoOBHasimeab — CUCTEMATU3UPOBATH M PACIIMPUTH 3HAHUS Y4alIUXCS O CBOMCTBax
OKPYXHOCTH; C(POPMUPOBATH YMEHHUE peIIaTh MPOCTEiIINe 3aJa4l Ha TIOCTPOEHUE C MTOMOUIBIO
LUUPKYJIS U JINHEUKU.

B nanHO#l Teme oTpabaThIBalOTCS BOIPOCHI PAaBEHCTBA PAIAMYCOB OJHON OKPYXKHOCTH,
NEePHEHANKYIISIPHOCTH KacaTelIbHOW M pajauyca, MPOBEJECHHOIO B TOUYKY KAaCaHWs, MOJIOKEHUS
LEHTPOB ONMKUCAHHON OKOJIO TPEYTOJbHUKA U BIIMCAHHON B TPEYTOJbHUK OKPYKHOCTEH.

3HauuTeNbHOE BHHUMAaHHE B JaHHOW TeMe yAensercss (GOPMHUPOBAHHIO MPAKTUYECKHUX
HaBBIKOB IMOCTPOEHUI C MOMOILBK LHUPKYJIS W JIMHEHKW NPU PEMIEHUH MPOCTEUIINX 3aaad.
DopMHUPYIOTCS YMEHHUSI, CBS3aHHBIE C BBITIOJHEHUEM OCHOBHBIX MTOCTPOEHUN, HEOOXOIUMBIX TS
peuieHuss KOMOMHUPOBaHHBIX 3an1ad. [Ipyw 3TOM 3amaya cuMTaeTcsi pelIeHHOHM, €ClM yKazaHa
MOCIIEAOBATEIHbHOCTh BBIMOMHIEMBIX ONEpaldid U JI0Ka3aHO, YTO IOJIydaeMas TakuM oOpa3om
durypa ymnoBiIeTBOpSET YCIOBUIO 3a/1a4H.

Iloemopenue. Pewenue 3adau.(5 uacos)

Aaredpa 8 kiaacc (3 yaca B Heeio, Bcero 102 yaca)

1. PaunonasibHblie Apodu (23 yaca)
Panmonanshas aApo6s. OCHOBHOE CBOMCTBO Apo0H, coKparienue apoodeii. ToxaecTBeHHbIe
npeoOpa3oBaHus PAIIMOHAIBHBIX BHIPAKEHUH.

OyHKIMA Y = K u ee rpaduxk.
X

OcHOBHasl 1eJIb: BBIPa0OTaTh YMEHHE BBINOJIHAThH TOXK/ECTBEHHBIE PE0OpPa30BaHUs
palOHaIbHBIX BBIPAKEHUM.

Tak kak 1eHCTBHS ¢ pallMOHAIBHBIMU APOOSMH CYLIECTBEHHBIM 00Pa30M OMUPAIOTCS HA
JEMCTBUS C MHOTOWIEHAMH, TO B HaYajie TeMbl HEOOXOIMMO MOBTOPUTH C YUaLTUMUCS
npeoOpa30BaHUsI IEJIBIX BRIPAKCHHH.

I'maBHOE MecTO B JaHHOM TeMe 3aHUMAIOT AITOPUTMBI JEHUCTBHM ¢ ApoOsmu. Yyamuecs
JOJIKHBI TOHUMATh, YTO CYMMY, Pa3HOCTb, IPOU3BEIEHUE U YACTHOE Ipo0eit BCEra MOKHO
npeCcTaBuTh B BUJIE 1poou. [IpnoOperaemble B JTaHHOI TeMe YMEHMS BBIMOIHATE CIIOKEHHE,
BBIYUTAHUE, YMHOKEHHUE U JieNIeHHe ApoOeil SBIISIOTCS ONOPHBIMH B ITPe0Opa3oBaHUAX JPOOHBIX
BeIpakeHuil. [ToaToMy uM crienyer ynenuts ocoboe BHuManue. Heuenecoo6pazHo nepexoauThb K
KOMOMHUPOBAHHBIM 3aJIJaHHUSIM Ha BCE ACUCTBUS C Apo0sSIMU MpExe, 4eM OyIyT YyCBOSHbI
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OCHOBHBIE AJITOPUTMBI. 3a/laHUs Ha BCE CHCTBUSA C IPOOSIMU HE TOJKHBI OBITh M3JIUIIHE
TPOMO3AKUMU U TPYJOEMKUMHU.

[Tpu HaxOXXOeHUN 3HAUEHUH qpoOeil 1aloTCs 3a1aHusl Ha BEIYUCICHHS C TIOMOIIBIO
KAJIBKYJIATOpA. B TaHHOU TeMe pacIUpSAIOTCS CBEAEHUS O CTATUCTUYECKUX XAPAKTEPUCTUKAX.
BBoautcs noHsaTHE CpeHEro rapMOHUYECKOTO PsJIa IOJIOKUTEIBHBIX YHCEIL.

. k
W3ydeHnue TeMbl 3aBeplIaeTcs pacCCMOTPEHHEM CBOMCTB rpaduka GyHKIUU Y = —.
X

2. KBaapaTtusblie kopau (19 yacoB)

[Tonstue 00 wuppanmoHanbHbIX yucinax. OOmme cBeneHHs O JCHCTBUTEIBHBIX YHCIAX.
KBanparublii kopeHb. [IoHsATHE 0 HAXO0XKIEHUU NPUOIMKEHHOTO 3HAYEHHUS] KBAaJPAaTHOTO KOPHSI.
CgoiicTBa KBaJpaTHBIX KopHeW. I[IpeoOpa3oBaHus BBIpaKEHUN, COJCPIKAIIMX KBaJIpaTHBIC
KOopHU. OyHKIUA Y = Jx ee cBoiictBa 1 rpadux.

OcHoBHasi medb: CHCTEMaTU3UPOBAaTh CBEJIEHUS O pAalMOHAIbHBIX YHUCIAX M J1aTh
npe/cTaBieHue 00 HUpPpalMOHATBHBIX YHCIAX, PACHIMPHB TEM CaMbIM IOHSATHE O YHCIIE;
BbIpa0OTAaTh yMEHHUE BBIIOJHATE NPEeoOpa3oBaHUS BBIPAKEHHM, COJEpXKALIMX KBaJpaTHbIE
KODHH.

B nmanHONM TeMe yuwamuecs [OIY4YarOT HaAyajlbHOE IPEACTABICHUE O IOHITHU
neiicrButensHoro yucia. C 3Toil Lenbio 0000LIal0OTCS W3BECTHBIE Y4YalMMCS CBEIEHHUS O
palMOHANBHBIX 4YMchaax. J[Is BBeOeHUS MOHATHS HUPPALUMOHAIBHOIO YHUCIIA HCIONb3YeTCs
MHTYUTUBHOE MPEJCTABICHUE O TOM, YTO KaXKIbli OTPE30K MMEET JUIMHY U MOTOMY KaXKIOu
TOYKE KOOPJIMHATHOM NPSIMOM COOTBETCTBYET HeKkoTopoe uwucio. lloka3piBaercsd, 4rTo
CYILIECTBYIOT TOUKH, HE UMEIOIINE pallMOHATIbHBIX a0CIHCC.

[Tpu BBeneHUU MOHSTHUS KOPHS MOJE3HO 03HAKOMHUTH YHAIUXCSI C HAXOXJAEHUEM KOpHEU ¢
IIOMOUIBIO KaJIBKYJIATOPA.

OCHOBHOE BHHMMaHHUE YAENSAeTCS MOHATHIO apU(pMETHYECKOrO KBaJpaTHOTO KOPHS H
CBOWCTBaAM apU(PMETHUECKHUX KBaJIpaTHBIX KOpHEH. JlOKa3bIBAIOTCS TEOpEeMbl O KOpHE U3

[42
IIPOU3BENECHUS U APOOU, a TakkKe TOXKIECTBO Va :|a , KOTOpBIE IIOJIy4alOT NPUMEHEHHE B

npeoOpa30BaHMIX BBIPAKEHUN, COJEPKAIIUX KBaJApaTHble KOpHU. CrnenualibHOe BHUMaHUE
yHemnsieTcs: OCBOOOXKIECHUIO OT UPPALMOHAILHOCTH B 3HaAMeHartese ApoOM B BBIPAKEHUSAX BHJA

a
——— . YMeHue npeoOpa3oBBIBATh BBIPAKEHUS, COJEpXKAIIME KOPHU, YacTO

a
NCRENCENA
HCIIOJIB3YCTCA KaK B CaMOM KYpcCe anre6pbl, TaK U B KypCaX TI'€OMCTpPHH, anre6pLI N Haydall
aHaJInu3a.

[Iponomxkaercs paboTra MO pa3BUTHIO (DYHKIIMOHAIBHBIX TMPEACTABICHUN ydYalUXCsl.

PaccmartpuBaiotcst yHKIHS Y = +/X ,ee cBoiicTa u rpaduk. Ipy m3yuennn GyHKIHH Yy = /X

TIOKa3BIBAETCS €€ B3aMMOCBA3b ¢ QyHKIHMeH Y = X°, re X > 0.

3. Keaaparnbie ypaBHeHus (22 4aca)

KBanpatHoe ypaBHeHue. @opmyna KOpHEW KBaJpaTHOro ypaBHEHHs. PemieHue
palMoHalIbHBIX ypaBHEHMH. PemieHue 3agad, NpUBOMALIMX K KBaJApPaTHBIM YPAaBHEHMSM U
IIPOCTENIINM PallMOHAIBHBIM YPaBHEHUM.

OcHoBHasi Heab: BbIpaOOTaTh YMEHHUS pellaTh KBaJpaTHbIE YpaBHEHUS U MpOCTeHIne
paloHaIbHbIE YPaBHEHUS U PUMEHATh X K PELLIEHUIO 3a/1a4.

B Havane TemMbl IPUBOJATCS MPUMEPHI PELICHUSI HEMOJIHBIX KBAJpPaTHBIX ypaBHEHHUI. DTOT
MaTepuai cucreMaTusupyercsa. PaccMaTpuBaloTCsl anropuTMbl PelIeHUs] HEMOJIHbBIX KBAAPaTHBIX
YPaBHEHUH Pa3IU4YHOrO BUJA.

21



OCHOBHOE BHUMAHHE CIIEIYET YJEIUTh PEIICHUIO YPaBHEHUN BUJIA ax’ +bx + ¢ =0, rae a
# 0, ¢ ucronp3oBaHueM GpopMyIbl KoOpHEl. B maHHON TeMe ydamuecst 3HaKoMsTCs ¢ hopmyiaMu
Buera, BbIpakamoMMU CBSA3b MEXKIAY KOpPHAMM KBAJpPAaTHOIO YpPaBHEHHS U €ro
koopduurentamu. OHM HUCHONB3YIOTCS B JajbHEWIIEM IpPH J0Ka3aTelIbCTBE TEOPEMBI O
Pa3JI0KCHUHN KBAAPATHOTO TPCXYJICHA Ha JIMHEHHBIC MHOKHUTEIIH.

VYuyamuecs: 0BIaAeBal0T ciocoOOM pemeHus IPOOHBIX pallMOHATBbHBIX YPaBHEHUH, KOTOPBIH
COCTOHUT B TOM, YTO PELICHUE TAKUX YPABHEHHUI CBOJIUTCA K PELICHUIO COOTBETCTBYIOLINX LEIBIX
YPaBHEHUH € OCIIEIYIOUIUM UCKIIFOUEHHEM IIOCTOPOHHUX KOPHEH.

N3yuenne naHHOW TEMbl MO3BOJISIET CYIIECTBEHHO pAaCIIMPUTh amnmnapar ypaBHEHUH,
WCIIOJIb3YEMBIX ISl pEHICHUsI TEKCTOBBIX 3a/a4.

4. HepaBenctBa (20 yacoB)

YucnoBble HEpABEHCTBA U UX CBOMCTBA. [IOoUsIeHHOE CIIOKEHHE M YMHOMKEHHE YHMCIIOBBIX
HepaBeHCTB. [lorpemrHocTs W TOYHOCTH NpuOMMKeHus. JIuHeiiHble HepaBEeHCTBA C OIHOM
MIEPEMEHHOMN U UX CUCTEMBI.

OcHoBHasi WHeJIb: O3HAKOMUTH YYAIUXCA C NPUMEHEHUEM HEPABEHCTB MJIsl OLEHKH
3HAYEHUI BBIPAKECHUM, BbIPAOOTaTh YMEHHE peulaTh JHUHEWHbIE HEPAaBEHCTBA C OJHOM
MEPEMEHHOMN U UX CUCTEMBI.

CBoiiCTBa YMCIIOBBIX HEPABEHCTB COCTABIAIOT Ty 0a3y, Ha KOTOPOW OCHOBAaHO pPEIICHUE
JIMHEHBIX HEPABEHCTB C OJHOM MEPEMEHHOW. TeopeMbl O MOYJIEHHOM CI0KEHUHA U YMHOKECHUU
HEPABEHCTB HAXOAAT MPHUMEHEHHE IPU BBITOJIHEHUHA IPOCTEHIIMX YIPAKHEHUM HA OLEHKY
BBIPAKEHHUM 1O METOAYy TpaHull. BBOASATCS MOHATHS aOCOJIOTHOM MOTPEIIHOCTA M TOYHOCTH
npUOIMKEHUS, OTHOCUTEIbHOM MOTPEIIHOCTH.

YMeHHsiT TpOBOJIUTh JEAYKTUBHBIE PACCYKIEHHS MOJy4aloT pa3BUTUE Kak Mpu
JI0OKa3aTelIbCTBaX YKa3aHHBIX TEOPEM, TaK M IPU BBIIOJIHEHUHU YIPAKHEHUN Ha J10KAa3aTEIbCTBA
HEPaBEHCTB.

B cBa3u ¢ penieHHeM JIMHEMHBIX HEPABEHCTB C OJHOM NEPEMEHHOM [aeTcs IMOHATHE O
YHUCIIOBBIX  MPOMEXKYTKAX, BBOASATCS  COOTBETCTBYIOIIME HA3BaHWS ¥ OOO3HAYCHUS.
PaccMoTpennio cucTeM HEpPaBEHCTB C OJHOM MEPEMEHHOM MPENIIECTBYET O3HAKOMIICHHE
YYAIIUXCS C TOHATUSIMU TIEPECEUCHUS M O0BEINHEHUS MHOYKECTB.

[Ipu pelnieHMM HEPABEHCTB HUCHOJIb3YIOTCS CBOMCTBA PABHOCUJIBHBIX HEPABEHCTB, KOTOPHIE
pPa3bACHSIOTCA HAa KOHKPETHBIX mpuMepax. Ocoboe BHHMaHUE CIEAyeT YyIeIuTh OTpaboTKe
yMEHHs peliaTh MpoCTeiie HepaBeHCTBa Buaa ax>h, ax<b, ocTaHOBMBIIHKCH CrieNHANIbHO Ha
ciydae, korgaa<0.

B a10li Teme paccMaTpuBaEeTCA TaKKE PEIIEHUE CHUCTEM JABYX JIMHEMHBIX HEPABEHCTB C
OJHOI EPEMEHHOM, B YACTHOCTH TaKMX, KOTOPHIC 3alIMCAHBI B BUJIE JBOMHBIX HEPABEHCTB.

5. Crenenb ¢ ueJbIM NMOKa3aTejeM. Jj1eMeHThbI cTaTucTUKH (12 yacoB)

Crenenpb c nenbiM nokasareneM U e€ cBoictBa. CraHmapTHbd BujA yucia. HauanbHble
CBe/IeHUs 00 OpraHMU3aluu CTATUCTUYECKUX HCCIIeI0OBaHUH.

OcHOBHasi Wedb: BBIPAa0OTaTh yMEHHUE TNPUMEHSTHb CBOICTBa CTEMEHH C LENBIM
1oKa3zarejeM B BBIYMCICHUAX U MPEoOpazoBaHMsIX, CPOPMUPOBATH HAYAIbHBIE MTPEJICTABICHHS O
cOope 1 rpynnupoBKe CTATUCTUUECKUX JaHHBIX, UX HArSAHON HHTEpIpETalHH.

B oaT0li Teme QopmMynupyroTcs CBOICTBa CTENEHHM C IeNbIM I[oKazareiaeM. Meton
JIOKa3aTelIbcTBAa JITUX CBOMCTB TIIOKAa3bIBa€TCs HAa NpPUMEPE YMHOXKEHHsA CTENEeHEHd ¢
OJIMHAKOBBIMM OCHOBaHMsSMHM. JlaeTcs TOHATHE O 3alKdCH YWCiIa B CTAaHAAPTHOM BHJIE.
[TpuBoasATCS MpUMEpPHI MCIIONB30BAHUS TAaKOM 3amucu B (U3MKE, TEXHUKE U JPYruxX 00JacTsx
3HAHWM.
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VYyamuecs mojydaioT HayalbHbIE NPEJICTaBICHUS OO0 OpraHu3alii CTaTUCTHYECKHX
uccienoBanuii. OHM 3HAKOMSTCS C TOHSTHSIMHU T€HEPATbHOW W BBHIOOPOUYHON COBOKYITHOCTH.
HpI/IBOI[}ITCH NpuUMEPLI MOPCACTABJICHUA CTATUCTUUYCCKUX HOAHHBIX B BHUIC Ta6JII/II_I qaCcToOT U
OTHOCHUTCIIbHbBIX YaCTOT. y‘-IaH_II/IMCH npeajararoTcsd 3agaHns Ha HaXOXIACHUC 110 Ta6JII/ILI€ qacToT
TaKUX CTAaTHCTUYCCKUX XapaKTEPUCTHK, KaK cpeaHee apudMeTHYecKoe, pa3Max U MOja.
PaccmarpuBaercss BOIpOC O HarisAHONM WHTEPHpPETAlMA CTATUCTUYECKOH HH(OpMAIIHH.
M3BecTHbIE y4yallMMCS CHOCOOBI HATJISHOTO TMPEICTABICHUS CTATUCTHUECKUX JaHHBIX C
MOMOIIBIO CTOJIOYATHIX U KPYTOBBIX AMArPAMM PACIIMPSIOTCA 38 CUET BBEJCHUS TaKUX MOHATHUH,
KaK MOJHUIOH U THCTOrpaMMa.

6. IloBTOpenue (6 yacon)

OcHOBHas 1eJIb: TOBTOPEHUE, 00OOIICHNE U CUCTEMATU3alMs 3HAaHWH, YMEHUH U HaBBIKOB
3a Kypc anreOpsI 8 xiiacca.

I'eomeTrpus 8 kiacc (2 yaca B HeleN10, Bcero 68 yacon)

1. YerbipéxyroabHuxu (14 yacos)

MHOroyroiapHuK, BBIIYKJIBI MHOTOYIOJIBHHK, YETBIPEXYroJbHUK. [lapamienorpamMMm, ero
cBoiicTBa M mnpusHaku. Tpaneuwms. IlpsmoyronpHHK, pomO, KBaapar, ux coucTBa. OceBas u
LIEHTpaJbHasi CAMMETPHH.

Heuab: n3yunth Haubosiee BaKHbIE BHJbI YETHIPEXYTOJbHUKOB — MapajliesIOrpaMM,
OpSMOYTOJIbHUK, poM0O, KBaJpaT, Tpameluio; AaTh MpeacTaBlieHue o (Qurypax, oo0jaalaronmx
OCEBOM MJIM LIEHTPAIILHOU CUMMETPUEH.

Jloka3zaTenbcTBa OOJIBLIIMHCTBA TEOPEM JIAHHOM TEMbI U PELLIEHUS MHOTHX 3ajJad MPOBOJSATCS C
IIOMOILBIO TIPU3HAKOB PaBEHCTBA TPEYTOJIBHUKOB, IIO3TOMY IIOJE3HO UX IOBTOPUTH, B Hadaje
WU3Y4YEHUS TEMBI.

OceBas U LIEHTpaJIbHAsi CHMMETPUHU BBOJSTCS HE KaK MpeoOpa3oBaHue MIOCKOCTH, a Kak
CBOWCTBA Fr€OMETPUYECKHUX (PUTyp, B YACTHOCTU YETHIPEXYTIOJIbHUKOB. PaccMoTpeHue 3tux
MOHSITUH KaK IBMYKEHUH INIOCKOCTH COCTOUTCS B 9 Kiacce.

2. Ilnomans (14 yaco)

[lonsTre miomanu MHoroyronbHHKa. [lnmomann npsiMoyrosibHHKA, Mapajiesorpamma,
TpeyrojibHHuKa, Tpanenuu. Teopema [Iudaropa.

Heab: pacumupuTs W yrayoOWTh TOJNY4YeHHBIE B S5—6 Kiaccax MpeACTaBICHUS
oOydaromuxcsi 00 HM3MEpEHWH U BBIYUCICHHUM IUIONIA/ed; BbIBECTH (OpMynbl IUIOIIanei
IPSIMOYTOJIBHHKA, IapajjiesiorpaMma, TPEYrojibHUKA, TPaleluH; J10Ka3aTb OJHY M3 IJIaBHBIX
TeopeM reomeTpun — Teopemy [ludaropa.

BeiBog QopMyn ans BBIUMCICHHS IUIOMIAAEH NPSMOYTOJbHHUKA, MapajiesiorpaMma,
TPEYroJbHUKA, TPAIELUU OCHOBBIBAETCS HA JBYX OCHOBHBIX CBOMCTBaX IUIOIIANEH, KOTOPBIE
NPUHUMAIOTCS UCXOAS U3 HarIAHBIX IPEJCTABICHHH, a TaKkKe Ha (popMylie MJIOLIaau KBaapaTa,
000CHOBaHHE KOTOPOU HE SABJISETCS 00s13aTENbHBIM 17151 00y4YaOLUXCS.

HetpanumonHo 715 MIKOJIBHOTO Kypca BIIsSIETCS TeopemMa 00 OTHOILIEHUH TUIoIIa el
TPEYTrOJIbBHUKOB, UMEIOIINX IO paBHOMY yriry. OHa 03BOJISET B JAIBHEMIIEM JaTh TPOCTOE
JI0Ka3aTeNbCTBO IPU3HAKOB MOJ00MS TPEYTrOJIbHUKOB. B 3TOM COCTOUT 0OJJHO M3 MPEUMYIIECTB,
00yCJIOBJICHHBIX PAaHHUM BBEJCHHEM MOHATH miomiaau. /lokasarensctBo Teopemsl [Indaropa
OCHOBBIBAETCS Ha CBOMCTBAX IUIOMaaAel 1 opMynax s miomaaeit Kksaapara u
npsAMOYTOJIbHUKA. JloKa3pIBaeTCs Takxke Teopema, oOparHas teopeme [Iugaropa
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3. IlonoOHbIe TpeyroabHuku (19 yacon)

[Tono6usie Tpeyronbuuku. [lpu3naku nonodus TpeyroiabHUKOB. [IpuMenenue momgodust k
JIOKa3aTelIbCTBY TEOpeM U pemieHuto 3aaad. CUHYyC, KOCHHYC M TaHT€HC OCTpOro yria
HIPSAMOYTOJIBHOI'O TPEYTOJIbHUKA.

ILesab: BBeCTH MOHATHE MOAOOHBIX TPEYrOJIBHUKOB; PACCMOTPETh MPHU3HAKU I0100uUs
TPCYIrOJIbHUKOB W WX HNPUMCHCHHA, CACIIATb HepBLIfI mar B OCBOCHUU YyYalIMUMHUCA
TPUTOHOMETPHUECKOTO anmapara reoOMeTpuu.

Omnpenenenre MNOMOOHBIX TPEYTOJILHUKOB JIA€TCsl HE Ha OCHOBE MpeoOpa3zoBaHUs
no100usi, a yepe3 paBeHCTBO YIJIOB U MPONOPIUOHATIBHOCTD CXOJCTBEHHBIX CTOPOH.

[Ipu3naku mo1o6us TPEYroJbHUKOB JOKA3bIBAIOTCS C TOMOIIBIO TEOPEMbI 00 OTHOIICHUN
IJIOIIAAEH TPEYTOJIBHUKOB, UMEIOIIUX IO PABHOMY YIITy.

Ha ocHoBe mpu3HakoB 1o1001s JJOKa3bIBAETCA T€OPEMA O CPEHEHN JTUHUU TPEYTOJIbHUKA,
YTBEPXKJICHHE O TOYKE IEPECeUCHMs] MEJIMaH TPEYroJbHHUKA, a TakXKe JBa YTBEPKIACHUS O
MPOMOPIMOHAIBHBIX OTPE3Kax B IMPSMOYTrOJIbHOM TpeyrojbHuke. JlaeTcs mpelcTaBiieHUE O
MeTO/Ie oJ00us B 33[ja4ax Ha MOCTPOCHHE.

B 3aximouenue TeMbl BBOASTCS 3JI€MEHTHI TPUTOHOMETPUU — CHHYC, KOCUHYC U TaHT€HC
OCTPOTO yria MPsSMOYroJbHOTO TPEYrOJbHUKA.

4. Oxpy:xHocTh (17 yacoB)

B3anMHOe pacnosnoxxeHue npsAMoN M OKpykHOcTU. KacarenbHas K OKPYKHOCTH, €€
CBOMCTBO H ITPU3HAK. HGHTpaJII)HI)IG U BIIMCAHHBIC YTIJIBIL. quI)Ipe 3aMCcUaTCIbHBIC TOYKHU
TPECYroJIbHUKA. Bnucannas n onmcanHas OKPYXHOCTH.

Heapb: pacmivpuTh CBeAEHUS 00 OKPYXKHOCTH, MOJYYECHHBIE YYalIUMHCS B 7 KIIacce;
U3YYUTh HOBBIE (DAKTHI, CBS3aHHBIE C OKPY>KHOCTHIO; TO3HAKOMHUTH OOYYAIOIIMXCS C YETHIPbMS
3aMevaTelbHBIMU TOYKaMH TPEYTOJIbHUKA.

B nmaHHOll TemMe BBOAUTCS MHOTO HOBBIX TOHATHUA M pPacCMaTPUBAETCS MHOTO
YTBEPKACHHUM, CBSA3aHHBIX C OKPYXHOCThIO. [ MX YCBOGHHs CJeAyeT YAEIUTh OOJbIIoe
BHMMAaHHE PELICHUIO 3a/1a4.

VYTBepKJI€HUS O TOUKE IIepeceueHusi OMCCEKTPUC TPEYroJibHUKAa M TOYKE IepeceueHust
CCPCAVHHBIX TCPHCHAUKYIISIPOB K CTOPOHAM TPEYIrOJIbHUKA BBIBOIATCA KaK CICACTBUSA U3
TEOpPEM O CBOMCTBAX OMCCEKTPHUCHI YIJia U CEPEIMHHOTO MEPIEeHIUKYIsApa K oTpe3Ky. Teopema o
TOYKE TMEPECceYeHMs] BBHICOT TPEYTOJNbHHUKA (WM WX MPOJOJIKEHHIA) TOKa3bIBAETCS C MOMOIIBIO
YTBEPKJICHHS O TOUKE NIEPECEUECHUS CEPEIMHHBIX MEPIIEHIUKYISPOB.

Hapsiny ¢ TeopeMamu 00 OKPYKHOCTSIX, BIUCAHHOW B TPEYTOJIbHUK U OMMMCAHHOM OKOJIO HETO,
paccMaTpUBaAIOTCSI CBOMCTBO CTOPOH OMUCAHHOTO YETHIPEXYTOJIbHUKA U CBOIMCTBO YIJIOB
BIIMCAHHOTO YCTBIPCXYIOJIbHUKA.

5. IToBTOpeHue (4 yaca)
Heasn: [ToBTOpeHune, 0600111eHNE U cUCTeMaTU3allus 3HaHUH, YMEHUIN 1 HaBBIKOB 32 Kypc
reoMeTpuu § Kiacca.

Auareopa 9 kaacc (3 yaca B Hegeq10, Bcero 102 yaca)
1. Ksagparnunas pynkoms (22 4)
Oyukuus. CpoiictBa ¢yHkuuil. KBaapaTHeiii TpexuneH. Pas3noxeHune KBaJpaTHOrO TpexXuieHa
Ha MHOXUTENH. OyHKIUA y = ax? + bx + ¢, ee cBoiicTBa H rpaduk. CrenenHas QyHKIUS.
OcHoeénas yenb— PACHIUPUTh CBEAECHUS O CBOMCTBAX (YHKIIMHA, 03HAKOMUTD yJalluXcs
CO CBOMCTBaMH U rpa@uKoM KBaApaTUUHON (YHKIUH.
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B Havane TeMbl cucTEMaTU3UPYIOTCS CBEACHUS 0 PyHKIUAX. [I0BTOPSIOTCS OCHOBHBIE MOHSTHSA:
GbyHKIHSI, apTyMeHT, 001acTh onpenencHus GyHkiuu, rpaduk. JlaroTcs mMOHATHS 0 BO3pacTaHUHU
U yObIBaHWU (PYHKIIMH, MPOMEKYTKAX 3HAKOIMOCTOSHCTBA. TeM caMbIM co3faeTcst 0aza Juist
YCBOGHHsI CBOWCTB KBaJPaTUYHOM M CTENEHHOM (QYyHKUMH, a Takxke I JalbHEeHIero
yriryoneHust QyHKIIMOHAIBHBIX MPEICTaBICHUH IPU U3YYSCHUH Kypca ainreOphl U Havasl aHau3a.
[ToaAroTOBUTENBHBIM HIATOM K HM3YYEHHUIO CBOWMCTB KBAaIpAaTUYHOM (DYHKIUH SIBIISETCS TaKKe
paccMOTpeHHe BONPOca O KBaJPaTHOM TPEXUWIEHE U €ro KOPHSX, BbIJCICHUH KBapaTa JABy4JIeHa
U3 KBaJPaTHOTI'O TPEXWIEHA, Pa3JI0’KEHUH KBAJIPATHOTO TPEXUJIEHA HA MHOKUTEIH.

V3yuenne KBagpaTHIHON QYHKIMH HAYMHACTCS C PACCMOTPEHHS (DYHKIHH y = ax’, ee CBOHCTB 1
0coOeHHOCTEH rpaduka, a TaKKe IPYTUX YaCTHBIX BUJOB KBaApaTUYHON (PyHKIMHM — (QyHKIMH
y= ax’+b,

y=a(x- m)?. DTH CBeICHHS UCTIOJB3YIOTCS TIPU U3YyYSHUH CBOMCTB KBAaJIpPAaTUYHON (PYHKIIUU
oGiero Bia. BaxHo, 4T0GbI yUaIuecs MOHSIH, uTo rpaduk GyHKIHE y = ax’ + bx + ¢ moxer
OBITH TOMydeH W3 Tpaduka (GYHKIMH y = ax’C TOMOIIBIO ABYX MApaLICTbHBIX MEPEHOCOB.
Ipremsl mocTpoenns rpaduka GyHKIEA y = ax’ + bx + ¢ oTpabGaTHIBAIOTCH HA KOHKPETHBIX
npumepax. [Ipu 3Tom ocoboe BHUMaHUE clieAyeT YAECIUTh (OPMHUPOBAHUIO Y YUALIUXCS YMEHUS
yKa3blBaTh KOOPAMHATHl BEPUIMHBI Mapaloiibl, €€ OCh CHUMMETPHUM, HalpaBieHUE BETBEH
napaboJIbl.

[lpr w3ydyeHum STOH TEMBl NAJbHEHIEe pa3BUTHE IOJy4aeT yMEHHE HAaXOIUTh MO rpaduky
POMEXYTKH BO3pacTaHus M yObIBaHHS (DYHKIMH, a TAaKXKE MPOMEXYTKH, B KOTOPBIX (PYHKITUS
COXpaHsIeT 3HaK.

Vuaruecs 3HAKOMATCA CO CBOWCTBAMM CTENEHHON (YHKIMM Y = X'HIPM YETHOM U HEYETHOM
HaTypaJbHOM IOKa3aTese n. BBOAWTCS MOHATHUE KOPHSA #-0ii CTENEHH. Y4vallluecs IOJKHBI
MOHMMATh CMbICT 3ammceil Buma V-27, V81. Ouu IOJIy4arOT IPEACTABICHUE O HAXOXKICHUU
3HAYEHUH KOPHS C MMOMOILBIO KAJIbKYJIATOpA, IPHYEM BbIpaOOTKA COOTBETCTBYIOIUX YMEHUN HE
TpeOyercs.

2. YpaBHeHUs M HEPABEHCTBA ¢ 0JIHOI nepeMeHHOM. (14 1)

Ocnoénas yenp — CUCTEMATU3UPOBATh U 00OOIIUTH CBEEHUS O PEIIEHUU LEIbIX U JPOOHBIX
palMOHATILHBIX YPaBHEHUH C OJHOW MEpEeMEHHOM, CPOpMUPOBATh YMEHUE pelIaTh HEPABEHCTBA
Buma ax> + bx + ¢>0 win ax’+ bx + ¢ <O, rne a #0.

B »T0li TeMe 3aBepIacTCs U3y4yeHUE PallMOHAIBHBIX YPAaBHEHUM ¢ OJHOW NepeMeHHON. B cBsA3mn
C 9THM NPOBOAMUTCS HEKOTOpoe 0000IIeHne U yriayoieHne cBe/leHni 00 ypaBHeHUsX. BBogsres
NOHSTHUS LEJIOTO PAlMOHAIBHOIO YPABHEHMS M €ro CTENEHU. Y4yalluecs 3HAKOMATCS ¢
pEIIEHNEM YPAaBHEHHH TPEThEH CTEMEHM M YETBEPTOM CTENEHM C IOMOIUBIO PA3JIOKEHHS Ha
MHOXHUTEJIM W BBEJCHUS BCIIOMOIaTEIbHOW NMEPEMEHHONW. MeToa pemeHus: ypaBHEHUN IyTeM
BBEJICHUS BCIIOMOTaTEIbHBIX NEPEMEHHBIX OYJET IIMPOKO MCIOJb30BaThCS B AAbHEHIIEM MPH
pELIeHUH TPUTOHOMETPUUYECKHUX, JTOTapU(PMHUUECKUX IPYTUX BUJOB YPABHEHUI.

Pacumpsrorcst cBeneHuss O pelleHMH JApOOHBIX pPALMOHAIBHBIX ypaBHEHUH. Ywyamuecs
3HAKOMSITCSI ¢ HEKOTOPBIMHU CIEUAIBHBIMU NIPUEMAMU PEIICHUs TAKUX YPaBHEHUM.
®opmMupoBaHUE YMEHHUH peIIaTh HEPABEHCTBA BUAA ax? + bx + ¢>0 wm ax® + bx + ¢ <0, rxe a
# 0, ocymiecTBIsieTcs ¢ ONOPON Ha BBEJCHUS O TpaduKe KBapaTHUHOW (PYHKIUH (HampaBieHUe
BETBEH MmapaboJibl, €e pacroI0kKeHHe OTHOCUTENBHO ocuOx).

VYyamuecs: 3HaKOMSTCS C METOJIOM MHTEPBAJIOB, C MMOMOLIBI0 KOTOPOTO PEIIAIOTCS HECIOKHBIE
palroHaIbHbIE HEPABEHCTBA.

3. YpaBHeHUs U HEPaBeHCTBA ¢ AByMs nepeMeHHbIMH (17 1)
Ocnoenas yenwv: BIpabOTaTh YMEHHE pellaTh IPOCTEHIINE CUCTEMBI, COAEpKAlllie ypaBHEHUE
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BTOPOH CTEINEHU C IBYMS IIEPEMEHHOE U TEKCTOBBIE 33/1a4M C IOMOLIBIO COCTABJICHMS TAKMX
CUCTEM.

B nmanHOI Teme 3aBeplaeTCcsl U3yuYE€HUE CHUCTEM YPaBHEHUU C ByMs nepeMeHHbIMH. OCHOBHOE
BHUMAaHHUE YIEIAETCS CHCTEMaM, B KOTOPBIX OJHO W3 YPaBHEHHUU IIEPBOM CTEIIEHM, a IPYyroe
BTOpOH. M3BECTHBIN yJalIuMcs CIoco0 MOJCTAHOBKU HAXOJUT 37IeCh JajbHENIee MPUMEHEHNE
Y II03BOJISIET CBOAUTH PELICHUE TAKUX CUCTEM K PELICHUIO KBaPATHOIO YPABHEHU.
O3HaKOMJICHHE yYalllUXCsl C IPUMEPaMH CUCTEM YPABHEHHUH C IBYMs IIEPEMEHHBIMH, B KOTOPBIX
00a ypaBHEHHs BTOPOH CTENEHH, JOJKHO OCYILECTBIIATHCS € JOCTATOYHOM OCTOPOXKHOCTBIO U
OTrpaHUYMBATELCS IPOCTEUIINMHU IPUMEPAMH.

[TpuBneueHre M3BECTHBIX YYallUMCs Ipa(UKOB MO3BOJISAET MPUBECTU MPUMEPHI rpaduyeckoro
pemieHus cucteM ypaBHeHMHA. C TOMOIIBIO TpapUUECKUX MPEICTABICHUNH MOXHO HArJsTHO
[I0Ka3aTh y4alllMMCs, YTO CUCTEMBI IBYX YPABHEHUW C JBYMS IIEPEMEHHBIMH BTOPOM CTEIIECHU
MOTYT UMETb OJIHO, JBa, TPU, YETHIPE PEILEHUS UM HE UMETh PEILICHUMN.

PazpaboranHblii MaTeMaTHMUeCKHil ammapaT I03BOJISIET CYIIECTBEHHO PpACUIMPUTh KJlacc
COJIEPKaTENbHBIX TEKCTOBBIX 3aJa4, PEIIAEMBIX C IIOMOILBIO CUCTEM YPABHECHHM.

W3ydyeHne TeMbl 3aBEpIIACTCS BBEACHHMEM IIOHATHI HEPABEHCTBA C JIBYMS IIEPEMEHHBIMH U
CHCTEMbl HEpaBEHCTB C JByMs IepeMeHHbIMU. CBeneHus O rpapukax ypaBHEHHMH ¢ ABYMs
IIEPEMEHHBIMH UCIOJIB3YIOTCS MPU WUIFOCTPALMU MHOXKECTB PELICHUM HEKOTOPBIX MPOCTEUIINX
HEPaBEHCTB C JBYMs IIEPEMEHHBIMU U UX CHCTEM.

4. llporpeccuu (15 4)

Apudmernueckass U reomerpudeckas nporpeccud. @opmysbl I-TO YiI€Ha U CYMMBbI INEPBBIX
AYIJIEHOB Nporpeccuu. beckoHeuHo yObIBarolIas reoMeTpruuecKasi Iporpeccusi.

Ocnosnas yenb — 1aTh NOHATUSA 00 apu(METHYECKOW U I'€OMETPUYECKOM MpOrpeccHusx Kak
YHCIIOBBIX MOCJIE0BATEILHOCTAX 0COO0r0o BUAA.

[Tpy u3ydyeHuu TeMbl BBOAUTCS MOHATHE IOCIEIOBATEIBHOCTH, PA3bICHACTCS CMBICI TEpPMHUHA
«N-i 4IeH TMOCIIeA0BaTEIbHOCTUY, BbIPA0AThIBAETCA YMEHHME MCIIOJIb30BaTh HHJEKCHOE
0003Ha4YeHHEe. DTU CBEJCHUS HOCAT BCIIOMOTATENIbHBIN XapaKTep U UCHOJB3YIOTCS JJI U3YUEHUS
apupMeTUYECKON U FeOMETPUUECKON MPOTPECCHA.

Pabora ¢ ¢dopmymnamu N-ro ujgeHa U CyMMBbl HEpPBBIX MYJIEHOB MPOrPECCUil, MOMHMO CBOETrO
OCHOBHOTO HA3HA4Y€HMsI, T[IO3BOJSET HEOJHOKPATHO BO3BpAIlaThCS K  BBIYUCIICHUSM,
TOKJECTBEHHBIM NPEOOPa30BaHUSIM, PELICHUIO YPaBHEHUH, HEPABEHCTB, CUCTEM.
PaccmarpuBaroTcsi XapakTepUCTHYECKHE CBOMCTBa apU(PMETHYECKOW M TeOMETpHUYECcKOn
IpOrpeccuii, YTO MO3BOJISAET PACIIMPUTD KPYT IPEUIaraeMbIxX 3a/1ad.

5. DJleMeHTbl KOMOMHATOPUKHU U Teopuu BepositHocTel (13 u)

Komb6unaropnoe npaBusio ymHoxeHus. [lepectanoBkH, pa3MeIIeHNs], COUETaHUsI.
OTtHocHTENbHASI YACTOTA ¥ BEPOSITHOCTD CIIy4allHOTO COOBITHS.

Ocnoénas yenb — O3HAKOMUTH YYaIIUXCS C TOHSTUSIMHM II€PECTAaHOBKH, pa3MeIleHus,
COYETaHUS M COOTBETCTBYIOIIMMHU (GopMyJaMH Ui MOJCUYeTa MX YHWCIA; BBECTH IOHSITHUSA
OTHOCHUTEJIbHOM YaCTOThI U BEPOSITHOCTH CIIy4aitHOTO COOBITHSL.

N3yueHne TeMbl HAUMHAETCS C PEeIIeHHs 3a/1a4, B KOTOPHIX TPeOYeTCsl COCTaBUTh T€ WUJIM WHBIE
KOMOMHAIMM 3JEMEHTOB M TOACYUTATh WX 4YMCI0. PazpsicHseTcs KOMOMHATOPHOE MPaBUIIO
YMHOXEHHS, KOTOPOE UCHOJIb3YyeTCs B JajbHeieM npu BbIBoAE (GopMyn Ajs MoJcUYeTa Yucia
MEPECTAHOBOK, Pa3MEIICHUI U COYETaHUM.

[Tpu u3yyeHUH AAHHOrO MaTepuajga HeoOXOAMMO OOpaTUTh BHUMAaHHUE y4YalUXCsS Ha pa3iuydue
MOHATUH «pa3MEIIeHUe» U «couyeTaHuey, chopMUpoBaTh y HUX YMEHHUE ONpPENEsTh, O KaKOM
BHJIe KOMOWHAIIMI UIET PEeUb B 3a/1a4e.
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B nanHOlM TeMe ydaiiuecsi 3HaKOMSITCS ¢ Ha4aJbHBIMU CBEJICHUSIMU U3 TEOPUU BEPOSTHOCTEM.
BBonmaTcst TOHSATHS — «CiaydyalHOE COOBITHE», «OTHOCHUTEIbHAs YacTOTa», «BEPOATHOCTH
CIIy4aifHOTO CcOOBITHS». PaccMaTpWBarOTCS CTaTHCTUYECKUH W KIACCHYECKHH TOIXOIBI K
OTIPE/ICNICHUIO0 BEPOSTHOCTH CIYYalHOTO COOBITHs. BakHO OOpaTUTh BHHUMAaHHE ydalluXcs Ha
TO, YTO KJIACCHYECKOE OINPENEIECHUE BEPOATHOCTU MOKHO IMTPUMEHSATH TOJIBKO K TAKUM MOJIEISAM
peaTbHBIX COOBITHIA, B KOTOPBIX BCE HCXOJIBI SIBIISTFOTCS PABHOBO3MOYKHBIMHU.

6. IloBTopenue (21 v)

I'eometpus 9 kiaacc (2 yaca B HeleN10, Beero 68 yacon)

1. Ilonoome puryp (144)

[TonsitTue o romoretuu u mompodum ¢uryp. Ilomodbue TpeyrompaukoB. [Ipu3Haku momoOus
TPEYroJabHUKOB. [lo1001e MPsAMOYTOIBHBIX TPEYTOJbHHUKOB. LleHTpanbHble U BIUCAHHBIC YIJIBI
1 UX CBOMCTBA.

OcHoBHasl 1eJIb — YCBOUTH MPU3HAKHU MOJO0US TPEYTrOJILHUKOB U OTPabOTAaTh HABBIKH
WX IPUMEHCHHS.

JlanHas Tema (aKTUYECKH 3aBEpIIACT M3YYCHHUE TJIABHEHIIUX BOIIPOCOB Kypca T'C€OMETPHH:
MIPU3HAKK PAaBEHCTBA TPEYTOJLHUKOB, CyMMa YIJIOB TPEyroibHuKa, Teopema [Tudaropa. CroiicTa
MOJIOOHBIX TPEYTOJBHUKOB OYIyT MHOTOKPAaTHO NPHUMEHATHCS B JAIBHEHIINX TeMax Kypca,
MO0STOMY 3HAUUTETHbHOE BHUMAHUE YIENSEeTCs PEIICHHUIO 3aj]ay, HapaBJIeHHBIX Ha (OpPMUPOBAHKE
YMEHUH JO0Ka3bIBaTh 1101001€ TPEYrOJIbHUKOB C UCIOJIb30BAHUEM COOTBETCTBYIOIIMX MPU3HAKOB U
BBIUUCIISTH 3JIEMEHTHI TOJJOOHBIX TPEYTOJIbHUKOB.

B nannoii Teme pazbupaercs Bompoc 00 yriax, BIUCAaHHBIX B OKPYKHOCTb.

2.Pemienne TpeyroabHUKOB (11 1)
Teopemsl CHHYCOB U KOCUHYCOB. PellleHne TpeyrojbHHUKOB.

OcHOBHasi meJib — IMO3HAKOMHUTBH YYalllUXCSl C OCHOBHBIMU QJITOPUTMaMU PEUICHUS
IIPOU3BOJIBHBIX TPEYTOJIbHUKOB.

B naHHON TeMe 3HaHUA y4alluxcs O NPU3HAKaX PaBEHCTBA TPEYTOJBHUKOB, O NOCTPOECHUH
TPEYroJbHUKA IO TPEM JJIEMEHTaM JOIOJHSIOTCS CBEIECHUSAMM O METOAAX BBIUMCICHUS BCEX
SJIEMEHTOB TPEYroJbHUKA, €CIM 33/aHbl TPU €ro ONpPENeNIeHHBIX »JIeMEHTa. TakuM o0pa3oM
000011aI0TCS IPEJICTABICHNS YUAIIUXCS O TOM, YTO JII000I TPEeyroabHUK MOXKET OBbITh 337aH TpeMs
HE3aBUCHMBIMH JIEMEHTAMHU.

B Hauane TemMbl JOKa3bIBAIOTCS TEOPEMBI CHHYCOB M KOCUHYCOB, KOTOPBIE BMECTE C TEOPEMOU O
CyMME€ YIJIOB TPEYTrOJIbHAKA COCTABIISIOT annapaT peleHus: TPEYrOJbHHUKOB.

IIpumeHeHne TeopeM CHHYCOB M KOCMHYCOB 3aKpEIUIIETCS B PEIEHUH 33a4, BOCIIPOU3BEICHUS
JIOKa3aTeIbCTB ITUX TEOPEM MOXKHO OT YJAILIUXCSl HE TPeOOBaTh.

Cpenu 3amad Ha pELICHHE TPEYroJIbHUKOB OCHOBHBIMHM SIBIISIIOTCS TPH, COOTBETCTBYIOILIHUE
NIPU3HAKaM PaBEHCTBA TPEYTOJIbHUKOB: PELICHHUE TPEYrOJbHUKA 110 ABYM CTOPOHAM M YIIIy MEXKIY
HUMH, 110 CTOPOHE M JBYM yIjaMm, IO TpeM cTopoHaM. IIpy Mx pelieHuM B NIEPBYIO OuYEpEnb
clieflyeT yAeIUTh BHUMaHHe (OPMUPOBAHUIO YMEHUI MPUMEHSTh TEOPEMbI CUHYCOB U KOCHHYCOB
JUISL BBIYMCIICHMS] HEW3BECTHBIX SJIEMEHTOB TPEYrOJIbHHUKA. YCBOCHHE OCHOBHBIX aJITOPUTMOB
pELIeHUs] MPOU3BOJBHBIX TPEYTOJBHUKOB MPOUCXOAUT B XOJI€ PEUICHHs 3a/1ay C YHCIIOBBIMH
JTaHHbIMU. [Ipy 3TOM IIMPOKO MPUBJIEKAIOTCS anredpanyecKuil armapaT, METOAbl MPUOIMKEHHBIX
BBIYMCIIEHHUH, WCIOIB30BaHNE TPUTOHOMETPUYECKUX TaONHIl WM KaJbKYJIATOPOB. TeM caMbIM
Ba)KHBIE ITPAKTUUECKUE YMEHHUS ydalllMXCs NOIy4aroT JaJIbHEHNIIee pa3BUTHE.

3. Mmuoroyrosibaukm (134)
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Jlomanasi. Beimykiible MHOroyroibHUkH. CymMMma YIJIOB BBIIYKJIOTO MHOTOYTOJIBHHKA.
[IpaBusbHBIE MHOTOYrOJAbHUKH. OKPYKHOCTb, BIIMCAaHHAs B MPaBUJIbHBIH MHOTOYTOJIbHUK.
OKpyX HOCTb, ONKCaHHAsI OKOJIO MPAaBUIBHOIO MHOTOYroJibHUKA. JlyinHa oKpyXHOCTHU. J[JinHa
IyT'U OKpYyXHOCTH. Pannannas mepa yria.

OcHoBHasl HeJdb — PAaCHIMPUTh U CUCTEMATU3UPOBATH CBEJACHUS O MHOTOYIOJIbHUKAX U
OKPYX HOCTSX.

CBezieHUs1 0 MHOTOYTOJIbHUKAX 0OOOIIAIOT W3BECTHBIE ydalluMcsi (akThl O TPEYroJbHHUKAX U
YEeTBIPEXYrOJbHUKAX: TEOPEMa O CYMME YIJIOB MHOTOYTOJIbHUKA — O0OOIIEHUE TEOPEMBI O CyMMeE
VIJIOB TPEYTOJIbHUKA, PABHOCTOPOHHUI TPEYroJbHUK U KBaJIpaT — YaCTHBIE CITydau MPaBUIIbHbBIX
MHOTOYTOJIbHUKOB. V3yueHnue ¢popmyit, CBA3bIBAIOIINX CTOPOHBI MPaBUIIBHBIX MHOTOYTOJIEHUKOB C
paauycaMd BIHUCAHHBIX B HUX M ONHMCAHHBIX OKOJIO HUX OKPYXHOCTEH, pelieHHe 3ajad Ha
BBIUMCJICHUE DJIEMEHTOB MPABWIBHBIX MHOTOYTOJILHUKOB, JUIMH OKPYXXHOCTEHM H HX JyT
MOJrOTABIMBAIOT aIlllapar perieHus 3a7a4, CBI3aHHbIX ¢ MHOTOTPAaHHUKAMU U TE€JIaMU BpallleHUs
B crepeomerpuu. Oco0oe BHUMaHHE CJIEAyeT YACIUTh M3YYCHHMIO YAaCTHBIX  BHJIOB
MHOTOYTOJIbHUKOB: MPaBIJILHOMY TPEYTrOJIbHUKY, KBaJpaTy, IPaBUILHOMY HIECTUYTOJIbHUKY.

4 ILnomaau puryp (174)

[Inomanpe u ee cpoiictBa. [lnomaau npsMOyrojipHUKA, TPEYrOJbHUKA, IMapajuiesorpamma,
Tpanenuu. [Lnomanm kpyra u ero yacrei.

OcHoBHas mejab — cHoOpMHpPOBATH y ydamuxcs oOIIee MPEeCTaBICHUE O IUIOMAId U
YMEHHUE BBIYUCIIATH TI0MATU (QUTYD.

[TonsATMEe TUIOIIAAM W €€ OCHOBHBIE CBOMCTBA H3Y4alOTCd C OIOPOM Ha HArJIsIHbIC
NPEICTaBICHUS Y4YalllMXCSAd M UX JKMU3HEHHBIM ONbIT. B Teme noka3pIBaeTcsi CIpaBeAJIMBOCTb
(dbopMyIbI Ui BBIYMCIICHUS TUIOMIAN TPSMOYTOJIbHHUKA, HA OCHOBE KOTOPOHM BBIBOISATCS (POpMYIIbI
IIOIAAeH APYTruX IIOCKUX (UTyp. ITO T0KA3aTENBCTBO OT yUAIIUXCsl MOKHO HE TPeOOBATh.

Bbrurcnenue miomaaeii MHOTOYrOJdbHUKOB M Kpyra SIBJISIETCS COCTABHOM 4YaCTbIO PELICHUs
3a/lay Ha MHOTOIPAaHHUKHM U Tejla BpallleHHus B Kypce crepeomerpuu. l[losTomy mpu usydeHun
JAHHOW TeMbl OCHOBHOE BHUMAaHHUE CJICIYET YICIUTHh (POPMUPOBAHUIO MPAKTHUECKUX HABBIKOB
BBIYHCIICHUSI TUIOMIA/IeH TNTOCKUX (DUTYP B XOJI€ PEIICHHS] COOTBETCTBYIOIIMX 3a/1a4.

5. DyleMeHTHI cTepeoMeTpuu (74)

Axcromsl crepeomeTpui. [lapanienbHOCTh U NEPIEHAUKYIAPHOCTh MPSAMBIX U IJIOCKOCTEN B
npocTtpaHcTBe. MHOrorpanHuku. Tena BpalieHus.

OcHoOBHas HeJib — JIaTh HAYaJIbHOE NPECTaBICHUE O TeJaxX U MOBEPXHOCTAX B
IPOCTPAHCTBE, O PACIOI0KEHUH MPSAMBIX U IUNIOCKOCTEH B MPOCTPAHCTBE.

B Hauane Tembl 1aeTcst onpeaeseHne IpeaMeTa CTepEOMETPHH, TPUBOJINUTCS CUCTEMa aKCHOM
CTEpPEOMETPUH U MPUMEP A0KA3ATEIHCTBA C MX IIOMOIIBIO TEOPEM.

PaccmarpuBaroTcsi pasnvuHbIe CIydyad pACHOJIOKEHHS TMPAMBIX M IJIOCKOCTEH B
npoctpancTBe. OmnpeesieHne MPOCTEUIINX MHOTOTPAHHUKOB M TEJT BPAIEHUs] NMPOBOJMUTCS Ha
OCHOBE HarJISAHbIX NPEeACTaBICHUN.

6. O60o0maromee NOBTOPeHNE Kypca IiianumMerpun (64)

S knace
Ne B ToM uncne
KonnuecTtso
n/m Tema KoHTtposnbHbIe
4acoB Ypoku
paboThI
1 | IloBropenue kypca mareMaTHku 1-4 3 3
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KJIaCCOB

2 | HarypanbpHble Uncia U IIKaIbl 15 14 1

3 | CnoxxeHue ¥ BEIYUTAHUE HATYPATBHBIX 21 19 2
quCel

4 | YMHOXEHHE U JCIICHHE HaTypalbHbBIX | 27 25 2
qHUCe

5 [Tnomaau u 00beMbI 14 13 1

6 OOBIKHOBEHHBIE POOH 25 23 2

7 Hecsituunbie qpodu. CrnoxxeHue u 13 12 1
BBIYMTAHUE JACCITUIHBIX IPOOCH

8 VYMHOXKEHUE U IEJIEHNUE TECATUYHBIX 25 23 2
npobei

9 | UHCTpyMEHTHI AJIsl BBIYUCICHUN U 15 14 1
U3MEPEHUI

10 | IoBTopenue 12 11 1
Bcero 170 157 13

6 kJaacc

Ne Paznenni, TemMbl Kom-Bo B tom uncne

n/m 4acoB YPOKOB KoHTpobpHBIX

pabot

1. [ToBTOpenue 3 3

2. JlemuMocTh uncen 20 19 1

3. ClioxeHHue ¥ BRIYUTAHUE IPOoOeH ¢ 22 20 2
Pa3HBIMU 3HAMEHATEISIMHU.

4, VYMHOXEHUE U JIeTIeHHe OOBIKHOBEHHBIX 32 29 3
IpOOCii.

S. OTHo1IEHHUS U POTIOPLIHH. 18 16 2

6. [TonoxuTenbHbIe U OTPULIATENBHBIE 13 12 1
quCIIa.

7. Co’)keHHEe U BBIYUTAHUE 12 11 1
MOJIOKUTETBHBIX W OTPUIATESIIEHBIX
YUCEl.

8. YMHOXKEHHUE U JCIICHHE 12 11 1
MOJIOKUTETBHBIX W OTPUIATESIIEHBIX
YHCEJL.

9. Pemenne ypaBHeHUH. 16 14 2

10. KoopauHnaTs! Ha TII0OCKOCTH. 12 11 1

11. | TloBropenwue. Pemenue 3amauy. 10 9 1

HUTOI'O: 170 155 15
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7 KJ1acc

Ne Pazgensl, TeMbI Komn-Bo B ToMm yncie
n/m 4acoB YPOKOB KoHTpoabHbIX
pabot
Auredpa 7 kaace
1 | BeipaxkeHus u ux npeodpa3zoBaHusl. 26 24 2
YpaBHeHus.
2 | OyHKIUU 17 16 1
3| Crenens ¢ HaTYpaJbHBIM MOKA3aTEIEM 18 17 1
4 | MHorouaeHsl 26 24 2
5| ®opMysbl COKpAIIEHHOTO YMHOKEHUS 23 21 2
6 | CucreMbl JMHCHHBIX YpPaBHCHUH 19 18 1
7| TloBTOpenue 6 5 1
UTOTO 102 92 10
I'eomerpus 7 kiace
1| OcHoBHBIE CBOICTBA MPOCTEHUIITUX 14 13 1
FEOMETPUUYECKUX PUTyp
2 | CMexHbIC U BepTHKAJIbHBIC YTIIbI 7 6 1
3| Ilpu3Haku paBEHCTBA TPEYrOJIHLHHKOB 17 15 2
4 | CymmMa yrioB TpeyroJibHUKa 14 13 1
5| Teomerpuyeckue MOCTPOCHHUS 11 10 1
6 | IloBropenwue 5
UTOTO 68 62 6
8 kJacc
Ne Paznensl, TeMbI Kom-Bo B ToMm uncne
n/n 4acoB YPOKOB KoHnTpoabHbIx
pabot
Auredpa 8 kiace
1 | PaunonansHeie 1podu 23 21 2
2 | KBamparusie KopHU 19 17 2
3 | KBanparusie ypaBHEeHUs 22 20 2
4 | HepaBencrBa 20 18 2
5 | CteneHs ¢ 1ebIM TTOKa3aTeNIleM. JIeMEHTHI 12 11 1
CTaTUCTHKH
6 | [loBTOpenue 6 5 1
UTOTO 102 92 10
I'eomerpus 8 kiacc
1 | YerrpipexyroabHUKH 14 13 1
2 | Tnowmans 14 13 1
3 | [omoOHbBIE TPEYrOJbHUKH 19 17 2
4 | OKpYy>KHOCTh 17 16 1
5 | IloBTOpenue 4 4
UTOTO 68 63 5
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9 kJjacc

No Paznensl, TemMbl Koi-Bo B ToMm uncne
n/n 4acoB YPOKOB KoHTponbHbIX
pabor
Anredpa 9 kaacc

1 | Kagpatuunas ¢hyHKIUS 2 22 20 2

2 | YpaBHEeHUs M HEPABEHCTBA C OJTHOMN 14 12 2
MepeMEHHON

3 | Apudmerndeckast 1 reoMeTpUIECcKas 15 13 2
porpeccuu

4 | DneMeHThl KOMOMHATOPHUKH U TEOPUU 13 12 1
BEPOATHOCTEMN

5 | IloBTOpEeHue 21 20 1

WUTOTO 102 94 8
I'eomerpus 9 kiacc

1 | ITogo6ue puryp 14 12 2

2 | Permenue TpeyroiibHUKOB 11 9 2

3 | MHOTOYTOJIbHUKH 13 12 1

4 | Tlnomamu Guryp 17 15 2

5 | DIIeMEeHThI CTEPEOMETPUN 7 7

6 | [ToBTOpeHue 6 5 1
UTOTO 68 60 8
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