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|. Iliannpyemble pe3yabTaThl OCBOCHHSI Y4eOHOr0 npeamera «MaremMaTuka»

5-9 Kiacchl

JIMYHOCTHBIMHU pe3yJbTATAMH H3ydeHUs npenMera «MaremaTnka» (B BUIE CIEAYIOLIMX
y4eOHBIX KypcoB: 5—6 kiacc — «Matematukay, 7-9 xinacc — «Maremaruka» («Anredpa» u «l eo-
METPHS») SIBIIAIOTCS CIEAYIOIINE KauecTBa:

— HE3aBHCUMOCTb M KPUTHYHOCTh MBIIIIJICHHUS;

— BOJISI U HACTOMUYUBOCTD B IOCTUIKEHUU LIETIH.

CpencTBoM JTOCTHXKEHUS 3TUX PE3YJIbTATOB ABJISAETCA:

— cUCTeMa 3aJJaHUH y4eOHUKOB;

— MpeJCcTaBleHHas B y4eOHUKAX B SIBHOM BHJI€ OpraHHM3alys MaTepHaja Mo NPUHIUITY MH-
HUMAKCa;

— HCIIOJIb30BAHUE COBOKYIHOCTH TE€XHOJIOTUI, OPUEHTHUPOBAHHBIX Ha Pa3BUTHE CaMOCTOS-
TEJIBHOCTU U KPUTUYHOCTH MBIIUICHUS: TEXHOJIOTUsSI CUCTEMHO-AEATEIbHOCTHOIO MOoAX01a B 00y-
YCHUH, TEXHOJIOTUS OLICHUBAHMS.

Memanpeomemuvimu pe3ynbTaTaMu U3ydeHHs Kypca «MaremaTkay sBisercss GopMUpOBaHUE
YHHMBEpCalIbHbIX Y4eOHbIX Aeiicteuii (YVY ).

Pezynamuenvie YY/I.

5-6-i1 Knacco

— CaMOCTOATENBHO O0OHapydcusams U GOPMYIMPOBATH YUEOHYIO MPOOIEeMy, ONpPEeaTh Lelb
y4eOHOI eI TEeNbHOCTH, BEIOUPATh TEMY ITPOEKTA;

— gbl0GUeamb BEPCHH PEIICHHUs IPOOIEMBbI, 0CO3HABATh (M HHTEPIPETHPOBATH B CIydae HEOOXO-
JVMMOCTH )KOHEUHBIN Pe3yJIbTaT, BEIOMPATh CPEACTBA AOCTIKEHHS LIETH U3 MPEUIOKEHHBIX, a TAKKe
UCKaTh UX CaMOCTOSTENbHO;

— cocmasnams (AHAUBUIYaJIbHO WIK B TPYIIE) TUIAH PEIICHHUS MPOOIEMBI (BBIITOJIHEHHS TIPOCK-
T2);

— paboras 1o IUIaHy, céepsimb CBOU AECUCTBUS C IIEJIbIO U, MPU HEOOXOAUMOCTH, UCIPABIATH
OLIMOKH CaMOCTOSATENBHO (B TOM UHUCIIE U KOPPEKTHPOBATH IVIAH);

— B JIMAJIOTE C YYUTEIIEM CO8EPUIEHCINB08AMb CAMOCTOSITEILHO BbhIpaOOTaHHbIE KPUTEPUHU OLICH-
KH.

7-9-11 knaccwt

— CaMOCTOSITEIIBHO 0OHapydcusams M hopmyauposams MpoOIeMy B KJIACCHOW W HHIUBHUIYaIb-
HOU y4eOHOM JeqTeNbHOCTH;

— 8bl0GU2AMb BEPCUN PEUICHUS MPOOJIEMBI, OCO3HABATh KOHEYHBIN pE3yNbTaT, BEIOUPATh Cpel-
CTBA JIOCTHKEHUS 1[EIH U3 MPEATOKEHHBIX WA UX UCKATh CAMOCTOSITENBHO;

— cocmaenams (AHIUBUIYaIHHO WIH B TPYIIE) TUTAH PEICHHUS MPOOIIEMBI (BBITOJHEHHS TIPOCK-
T2);

— no0bupams K Kaxxaou mpoodieme (3a7a4de) aeKBaTHYIO €l TEOPETHUYECKYIO MOJICIIb;

— paboTas MO MNpPeNIoKEHHOMY HJIM CaMOCTOSTEIIHO COCTaBIEHHOMY IUIAHY, UCHONb308aMb
Hapsily ¢ OCHOBHBIMHU U JIOTIOJTHUTENFHBIE CPECTBA (CIpaBOYHAS JIUTEPATYPa, CIOXKHBIE TPUOOPHI,
KOMIIBIOTED);

— NIAHUPOBams CBOIO WHAWBHIYATBHYIO 00pa30BaTEIbHYIO TPACKTOPHIO;

— pabomamu MO CaMOCTOATEIBHO COCTABJICHHOMY IUIaHY, CBEPSSICh C HUM U C LIENbIO JesITelb-
HOCTH, HCIIPABIISSl OIIUOKH, UCIONB3YsS CaMOCTOSTENIFHO MOJIOOpPaHHBIE CPENCTBA (B TOM YHCIE U
WuTepHer);

— CBOOOHO 110.16308ambCsi BHIPAOOTAaHHBIMU KPUTEPUSMH OIICHKH U CAMOOIICHKH, HCXO/S U3 T1e-
JM ¥ UMEIOIIIUXCSI KPUTEPHEB, pa3iinyas pe3yabTaT U CIIOCOOBI JeHCTBHIA,

— B XOJI€ TIPEJICTABIICHUS MTPOEKTA 0a8aAMb OYEHK) €r0 pe3ylIbTaTaM;

— CaMOCTOSITEIILHO 0CO3HA8aAMb TIPUUMHBI CBOETO YCIeXa MM HeyclleXa U HaXOUTh CIIOCOOBI
BBIXOJIa M3 CUTYaIlUH HEYCIIeXa;



— yMemb oyeHumsb CTETIEHb YCIIEIIHOCTH CBOCH MHIMBUAYAbHOW 00pa30BaTeIbHOM JesITeIbHO-
CTH;

— dasamv OyeHKy CBOUM JIMYHOCTHBIM KaueCcTBaM U YEpTaM XapakTepa («KakoB 5»), ONPEAEIIATh
HaIlpaBJIEHUs] CBOETO Pa3BUTHUS («KAKUM s XOUY CTaTh», «4TO MHE AJIS 3TOT0 HAJO0 CIIENIaThy).

Cpeocmeom  ¢opmuposanus  perynaTuBHblx YVYJI  ciaykar TEXHOJIOTUS  CHCTEMHO-
JESATEIIBHOCTHOIO NOJIX0/]a Ha JTale W3Y4eHHs] HOBOTO MaTepHalla U TEXHOJIOTHs OLICHUBaHUs 00-
Pa30BaTEIbHBIX TOCTHKCHUH (YICOHBIX YCIIEXOB).

Hlo3nasamenvnovie YY/I:

5-9-11 knaccw

— aHaIU3UPO8amMsb, CPAGHUBAMY, KiAcCUuduyuposams u 0606uwams GaKkTel U ABICHUS;

— ocywecmensams CpaBHEHHE, CEPUALIMIO U KJIACCU(PUKALIHIO, CAMOCTOSITENILHO BEIOUpasi OCHOBa-
HUS M KPUTEPHH ISl YKa3aHHBIX JIOTHYECKUX OTepalHii; CTPOUTh KIaCCU(PUKAIUIO IyTEM UXOTO-
MHYECKOT0 JeJIeHHs (Ha OCHOBE OTPULIAHUS);

— cmpoumb JOTUYECKH 0OOCHOBAHHOE PacCyXJIEHHE, BKJIIOYAIOIEE YCTAHOBJICHHE MPUYUHHO-
CJIEICTBEHHBIX CBSI3EH;

— co30asame MaTEMaTUYECKUE MOJIENH;

— COCTaBJIATh TE3UCHI, PA3JINYHbIC BU/IbI INIAHOB (IIPOCTHIX, CIOXKHBIX U T.I1.). IIpeoGpa3oBeiBaTh
MH(pOpPMaLIMIO U3 OJHOIO BUJA B Ipyroi (Tabiuily B TEKCT, 1MarpaMmy U Ip.);

— 8bIYUMBIGAMb BCE YPOBHU TEKCTOBOM HHPOPMALIUY.

— ymMemb onpeoensims BO3MOXHbIE UCTOYHUKU HEOOXOJUMBIX CBEACHUM, MPOU3BOJIUTH IOUCK
UH(pOPMaLIMH, aHAIU3UPOBATh U OLICHUBATh €€ JOCTOBEPHOCTb.

— [MOHUMasl NO3ULMIO IPYTrOro YEJIOBEKa, pasiuyams B €ro peuu: MHEHHE (TOUKY 3pEeHHUs), JoKa-
3aTeJIbCTBO (apryMEHThI), (aKkThl; TMIOTE3bl, aKCUOMBI, T€OpUHU. [ 3TOro caMoCTOSITENbHO HC-
[10JIb30BAaTh PA3JIMYHbIE BUJbl UTEHHUS (M3ydarollee, IPOCMOTPOBOE, 03HAKOMUTEJIBHOE, MOUCKO-
BO€), MPUEMBI CIYIIAHUS.

— caMOMy co30asamb UCTOYHMKU MH(OpPMAlLMM Pa3HOrO TUIA U Ul pa3HbIX ayAUTOPHi, co-
6sr01aTh MHGOPMALIMOHHYIO TUTHEHY U MTpaBHiia MH(GOpMaIMOHHON 6€30acHOCTH;

— YMembUcnonib306ams KOMIBIOTEPHbIE U KOMMYHUKAIIUOHHBIE TEXHOJOTUM KaK MHCTPYMEHT
JUI TOCTMDKEHUSI CBOMX IieJied. YMeTh BbIOMpaTh aJileKBaTHBIE 3ajjauye MHCTPYMEHTAIbHbIE MpO-
rpaMMHO-aIIapaTHbIE CPEJCTBA U CEPBUCHI.

Cpeocmeom popmuposanusno3HaBaTeNbHBIX Y'Y /] ciyxaT yueOHbIM MaTepuan 1 Mpexie BCero
NPOJYKTUBHBIE 33aHUsI yUeOHUKA.

— Hcnonp3oBaHne MaTeMaTU4eCKUX 3HAHUMN I PELLIEHUS Pa3InYHbIX MATEMAaTUUYECKHX 33]1a4 U
OLICHKH MOJTY4YEHHBIXPE3YJIbTATOB.

— COBOKYITHOCTh YMEHUH MO UCIOIb30BAHUIO JOKA3aTEIbHON MaTEMaTHYECKON PEYN.

— COBOKYMHOCTh YMEHHI 10 paboTe ¢ UHOpMaIME, B TOM YUCIIE U C Pa3IMYHbIMU MaTeMaTude-
CKHMH TEKCTaMH.
— YMeHus UCIoJib30BaTh MaTeMaTHUYECKHE CPEACTBA JJIsl U3YUEHMs U ONMCAaHUs peasIbHbIX Mpoliec-
COB U SIBJICHUM.
— He3aBrucuMOCTb U KpUTHUHOCTD MBIIIJICHUS.
— Bouig 1 HacCTONYMBOCTD B JOCTHKEHHUH LIENH.

Kommynuxamuenwvie YY/I:

5-9-i1 knaccw

— CaMOCTOSITEIILHO 0Op2anu306bi6ams y4eOHOE B3aUMO/ICHCTBHE B TpyIIE (ONpeaeisITh o0mme
1eJIU, JOTOBAPUBATHCS APYT C IPYrOM U T.J1.);

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

— B IUCKYCCUU YMembB8blO8UHY b KOHTPAPTYMEHTHI;

— YUUTBCS KPUMUUHO OMHOCUMbCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM NpU3HA8ams OUIM00Y-
HOCTb CBOETO MHEHHSI (€CJIM OHO TaKOBO) U KOPPEKTUPOBATH €I0;




— IIOHMMasl ITO3ULUIO APYTOr0, pa3iuiams B €ro peun: MHEHHE (TOUKY 3pEHHUs), 10KA3aTEIbCTBO
(aprymeHTsl), GaKThl; TUHIIOTE3bI, AKCHOMBI, TEOPHUH;

— yMemb B3TJIIHYTh Ha CUTYAIUIO C MHOW MO3UIIUU M 00208ApU8AmMbCsi C THOIBMU HHBIX MMO3HU-
[UH.

Cpeocmeom popmupoearuss KOMMYHUKATUBHBIX Y Y]] ciyKaT TEXHOJIOTHS MPOOIEMHOT0 00Yy-
YEeHHUs, OpraHu3alusl padOThl B MaJbIX TIPYIIaxX, TAaKXKe HCIOJIb30BAaHHE HA YPOKaX TEXHOJIOTHU
JUYHOCTHO- OPUCHTHUPOBAHHOTO U CHCTEMHO- JCSITEIIbHOCTHOTO O0yUeHUSI.

IIpeaMeTHbIMU pe3yabTaTaMM H3y4YCHUs peaMmera «MaTeMaTHKay SBISIFOTCS CICAYIOIHE
YMEHHUS.

5-ii Ki1ace

Ucnonvszoéams TpU pENICHUM MAaTEMAaTUYECKUX 3a7a4, WX OOOCHOBAaHWUU U TIPOBEPKE
HAWJICHHOTO PEIICHUsI 3HAHUE:

- Ha3BaHWW W TOCJIEIOBATEIILHOCTH YHCEN B HaTypaiabHOM psny B mpeaenax 1 000 000 (c
KaKOT'0 YMCJia HAYMHACTCS ITOT PSJl, KaK 00pa3yercst KaXK10€ CICAYIONICE YHCIIO B 3TOM PSY);

- Kak o0pa3zyercst Kaxaas Cclaeayromnas cuéTHas ¢IMHULIA;

- Ha3BaHUS U NOCJIEIOBATEIILHOCTD Pa3psI0B B 3aIMCH YHCIIA;

- Ha3BaHHA U MOCJICIOBATCIIbHOCTD IICPBBIX TpéX KJIaCCOB,

- CKOJIBKO Pa3psiJIOB COJICPIKUTCS B KaXKJIOM KIIAcCe;

- COOTHOIIIEHUE MEKIY Pa3psiIaMu;

- CKOJIbKO €TUHHMII Ka)JIOTO KJIacca COJEPIKHUTCS B 3aITUCH YHCIIA,

- KaK YCTpOCHA MO3MINOHHAA JCCATHUIHAA CUCTEMA CUUCIICHUSA

- CIMHUIBI U3MEPEHHs BEIMYMH (JJIMHA, Macca, BPEeMs, IUIOUIAJlb), COOTHOIICHUS MEXIy
HUMH;

- JIECATUYHBIX JIPOOSIX M MMpaBHJIaX ACUCTBUI C HUMU;

- CpasHUBamMyb NECATUIHBIE TPOOH;

- 8bINOAHAMb OTIEPALUU HAJ| IECSITUIHBIMH IPOOSIMU;

- npeobpazosvieamsy NECATUIHYIO TPOOb B OOBIKHOBEHHYIO M HA000pOT;

- OKpyensims 1EJIbIE YUCIIA U IECITUYHBIC TPOOH;

- Haxooums NPUOIKEHHBIC 3HAYCHUS BEIMYMH C HEOCTATKOM H H30BITKOM;

- 8bINOAHAMb NPUOTMKEHHBIC BBIYUCIICHUS U OIEHKY YHCIIOBOTO BBIPAXKCHUS;

- (YHKIMOHAJIBHOM CBSA3M MEXIY IpYyIIaMH BEJIWYMH (Ll€Ha, KOJHMYECTBO, CTOUMOCTh; CKO-
pOCTB, BpeMsi, pacCTOSIHUE; POU3BOIUTEILHOCTh TPY/Ia, BpeMs padoThl, paboTa).

Buinoansams yctHble BeiuuciaeHus (B npeaenax 1 000 000) B ciyuasix, CBOAMMBIX K BbIYHCIIE-
HUsAM B mipenenax 100, ¥ MUChMEHHBIE BBIYMCICHUS B OCTAIBHBIX CITy4asiX; BHIONHATH MPOBEPKY
MPABUJIBHOCTH BBIYHCIICHUM;

- @vlnoanams yMHOXKeHHeE u nenenue ¢ 1000;

- 8bIYUCIAMb 3HAYCHNUS YUCIIOBBIX BBIpAXEHUH, cofepkamx 3—4 nefdcTBHUs co CKOOKaMu U
0e3 HuX;

- peuwiams TIPOCTHIE U COCTABHBIE TEKCTOBBIE 33/1a4H;

- BbLINUCHIBANb MHOKECTBO BCEBO3MOXKHBIX PE3YJbTaTOB (MCXOAOB) MPOCTEHIIMX CITydaii-
HBIX 9KCIIEPUMEHTOB;

- HaAxoOums BEPOSITHOCTH MPOCTEHIINX CITy4alHBIX COOBITHIA;

- pewamsv yOOOHBIM i ceOsi cmocoOoM (B TOM YHCIIE U C TIOMOIIbIO TaOIUIl U TpadoB)
KOMOWHATOPHBIE 3a7auil: Ha MEPECTAaHOBKY M3 TPEX AIIEMEHTOB, MPABHIIO TIPOU3BEICHUS, YCTAaHOB-
JICHHE YMCIIa Tap Ha MHOXKECTBE U3 3—5 AJIEMEHTOB;

- pewamsb YOTOOHBIM TSI ce0s1 CIOCOOOM (B TOM YHMCIIE U C TTIOMOIIIBIO TaOHIl ¥ TpadoB) j10-
THUYECKHUE 3a/1a4H, CoieprKaliye He 0oJiee TPEX BBICKA3bIBAHUM;

- yumams WHOOPMAIIHMIO, 3aMTUCAHHYIO C TIOMOIIBIO JIMHEHHBIX, CTOJIOYATHIX U KPYTOBBIX
TUarpamm;

- cmpoums MPOCTEUINE JIMHEHHBIE, CTOJI0YaThIe M KPYTOBbIE TUarpaMMBbl;



- HaxoOums PENICHUs «OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a7a4, B KOTOPBIX HCIIOJIB3YIOT-
Cs1 MAaTEMAaTUYECKHE CPEICTBA;

- co30aséamv TMPOAYKT (pe3ysbTaT NPOEKTHOM NEATEIbHOCTH), AJI1 U3YYEHHUS U ONHUCAHUS
KOTOPOI'0 UCIIOJIb3YIOTCA MATEMATHUYECKUE CPEJICTBA.

6-i KJace
Ucnonvszoéams TpU PENICHUM MAaTEMaTUYECKUX 3a7ad, MX OOOCHOBAaHWU W TIPOBEPKE
HANJCHHOTO PEIICHUS 3HAHKE O:
- packiadviéams HATyPAITBHOE YHCIIO HA TIPOCTHIC MHOKHUTEIIH;
HaxoO0ums HAWOOJBIIUN OOIIMN NETUTENh U HauMEHbIee 00IIee KpaTHOE HECKOJIbKHX

4HCell,

- OTHOLICHMSX U IPONOPLUAX; OCHOBHOM CBOWCTBE IIPONOPLINU;

- TpAMO U 0OPaTHON MPOMOPIUOHAIBHBIX 3aBUCHMOCTSAX M UX CBOMCTBAX;

- IPOLEHTAX;

- LeNbIX U JPOOHBIX OTPULIATENIbHBIX YUCIIAaX; PAlMOHAIBHBIX YHCIAX;

- IIpaBWJIE CPABHEHHUS PALlMOHAIBHBIX YUCEIL;

- INPAaBWJIAX BBIIOJHEHU ONEPALMI HA/l pallMOHAJIbHBIMU YHACIAMU; CBOMCTBAX ONEPALUil.

- 0eiumy YUCIIO0 B IAHHOM OTHOLIECHUU;

- Haxooumb HEU3BECTHBIN WIEH IPONOPLUY;

- HaxoO0umbs JAHHOE KOJUYECTBO MPOLEHTOB OT YUCIA U YHUCIIO [0 U3BECTHOMY KOJIMYECTBY
IIPOLIEHTOB OT HETO;

- HAaxoO0ums, CKOJBKO IMPOLIEHTOB OJIHO YMCIIO COCTABIIAET OT IPYIoro;

- ygeau4yueams U yMEHBIIATh YUCIIO HA JAHHOE KOJIMYECTBO IIPOLICHTOB;

- pewiamsb TEKCTOBBIE 3a/1a4l HA OTHOLIEHMSI, TPOIIOPLIUU U MPOLICHTHI;

- CcpaeéHueams J1Ba pallOHAIbHBIX YUCIIA;

- 6bINOJIHAMG ONEPALNN HAJl PALlMOHAIBHBIMU YUCIIAMH, UCII0JIB30BATh CBOWCTBA ONEpaLuil
JUISl YIIPOILICHHS BBIYHUCIICHUN;

- pewiamb KOMOMHATOPHBIE 3a/1a41 C TIOMOLIBIO PaBHIa YMHOXKEHHUS;

- HaxoOums BEPOSITHOCTH MPOCTEUIINX CITy4alHBIX COOBITHIA;

- pewambs IPOCTEUILNE 3a4a41 HA OCEBYIO U LIEHTPAIBHYIO CUMMETPHIO;

- pewamy IPOCTEUIINE 3a/1a4l HAa pa3pe3aHue U COCTABIIEHUE T€OMETPUUECKUX (PUryp;

- HAxXoO0umbs PEUIeHNs «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/1a4, B KOTOPBIX UCIOIb3YIOT-
Cs1 MAaTEMaTHYECKHE CPECTBA;

- co30aéamyv TMPOAYKT (pe3ynbTaT MPOEKTHOW AEATENbHOCTH), A U3Y4YEHUS M ONHCAHMA
KOTOPOI'0 UCIIOJIb3YIOTCA MATEMATHYECKUE CPEJICTBA.

7-i kjaacc.
Auredpa
Ucnonvzoeame TpU pENICHUH MaTeMaTHYECKUX 3aJad, MX OOOCHOBAaHUM U TIPOBEPKE
HalJIEHHOTO PEIlIeHUs] 3HaHUE O:
- HaTypaJIbHBIX, IIEJIbIX, PAIMOHAIBHBIX, HPPAIMOHAIBHBIX, IEHCTBUTEIIBHBIX YACIIAX;
- CTEIEHHU C HaTypaJIbHBIMU MTOKA3aTEISIMU U UX CBOMCTBAX;
- OJIHOWIEHAX W MpaBWIax ACHCTBUI C HUMH;
- MHOTOYJIEHAX W MpaBUJIax JACUCTBUIN C HUMU;
- (hopmynax cokpamEéHHOTO YMHOKCHUS;
- TOXKJIECTBAX; METOJAX JIOKAa3aTeJIbCTBA TOXKICCTB;
- JIMHEHHBIX YPAaBHEHUAX C OJHON HEM3BECTHOM M METOAX UX PEUICHUS;
- CHUCTEeMaXx JBYX JMHEHHBIX YPaBHEHUU C ABYMSI HEU3BECTHBIMHU U METOJAaX UX PEIICHMUS.
- Buinonnsame necTBUA ¢ OJHOYWICHAMI M MHOTOWICHAMH;
- Y3HA6ams B BBIPAKEHUSIX (POPMYIIBI COKPAIIEHHOTO YMHOXKEHHUS U IPUMEHSATH UX;
- pPAackaaovléams MHOTOWICHBI HA MHOKUTEIH;
- 8bINOIHAMb TOXKIECTBEHHBIE MPe0oOpa30BaHUs IENbIX ANTeOpanIeCKIX BhIPAKCHHIH;



- Jokazvleams MPOCTEUIINE TOKIECTBA,

- HaAxoOums YHMCIIO COUYCTAHUN U YUCIIO Pa3MEIIECHUH;

- pewiams JUHEHWHbIC YPABHEHMS C OJJHOM HEU3BECTHOM;

- pewamsb CUCTEMBI JBYX JINHEHHBIX YPaBHEHUN C IBYMS HEH3BECTHBIMU METOAOM IIOACTa-
HOBKHU ¥ METOJOM aJIre0pandecKkoro CiIOXKeHUS;

- pewiamsb TEKCTOBBIE 3a/1a4H C IOMOIIBIO TMHEUHBIX YPABHEHUN U CUCTEM;

- Haxooumbs PELIEHUs KU3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 3a/1a4, B KOTOPBIX UCIIOJIb3YIOT-
Csl MAaTEMATUYECKUE CPECTBA;

- co30aéamb TMPOAYKT (Pe3yNbTaT MPOEKTHOW AEATENILHOCTH), JJIS U3YYEHUS U OMHCAHUS
KOTOPOT'0 HCIIOJIB3YIOTCS MaTeMaTHUECKUE CPENICTBA.

7-1 KJacc.
I'eomerpus

Hcnonvzo6ams TpU pelIEeHUH MaTeMaTHMYECKUX 3a/Jad, MX OOOCHOBAaHMM M IPOBEpKE
HalJICHHOTO PEIICHHs 3HaHUE O:

- OCHOBHBIX I'€OMETPUYECKHX IMOHATHAX: TOYKA, IPsMas, INIOCKOCTh, JIy4, OTPE30K, JIoMa-
Hasi, MHOI'OYTOJIHUK;

- OIIpeJleJIeHUH yIia, OUCCEKTPUCHI YIIIa, CMEXKHBIX U BEPTUKAIbHBIX YIJIOB;

- CBOICTBaX CMEXHbIX U BEPTUKAJIbHbBIX YIJIOB;

- OIpeJleIeHUH paBeHCTBA T€OMETPUUYECKUX (DUTYp; IPU3HAKAX PABEHCTBA TPEYTOJIbHUKOB;

- TEOMETPHUYECKUX MECTaX TOUYEK; OMCCEKTPHCE YIila U CEPEAMHHOM MEPIEHIUKYISIPE K OT-
PE3KY KaK F€OMETPUYECKUX MECTaX TOUEK;

- ONpEJeNICHNH NapauIeIbHbIX MPSAMBIX; IPU3HAKAX U CBOIMCTBAaX NMapauIeIbHbIX NPSAMBIX;

- aKCHOME MapaJuIeNIbHOCTU U €€ KpaTKOM UCTOPHUU;

- (hopmyIe cyMMBbl YIJI0B TPEYTOJIbHUKA;

- ONPEICIICHUU U CBOWCTBAX CPEAHEN JTMHUM TPEYTOJIbHUKA;

- teopeme dDareca.

- Ilpumensimsb CBOMCTBA CMEXHBIX M BEPTUKAJIBHBIX YIJIOB IIPU PELLIEHUH 3a/1a4;

- Haxooumbs B KOHKPETHBIX CUTYalLlUsX paBHbIE TPEYTOJbHUKU U J1OKA3bIBATh UX PABEHCTBO;

- ycmauaeaueams TNapajlieNIbHOCTh NMPSAMBIX U MPUMEHSATHh CBOWCTBA NapajUICNIbHBIX Ips-
MBIX;

- NpUMeHAmMb TEOPEMY O CYMME YTIJIOB TPEYTOJIbHUKA;
UCNno1b306amb TEOPEMY O CPEAHEN JMHUU TpeyrojbHHKa U Teopemy dDaneca mpu pere-
HUY 3a7a4;

- Haxooums PElIeHUs «KU3HEHHBIX» (KOMIETEHTHOCTHBIX ) 3a/1a4, B KOTOPBIX UCIIOJIb3YIOT-
Csl MaTEMATUYECKUE CPELCTBA,

- co30asamb MPOAYKT (pe3yabTaT MPOEKTHOW AESITEIbHOCTH), JUISl U3YYEHHsS] U ONHUCAHUS
KOTOPOTO HCIIOJIB3YIOTCA MaTeMaTHUYECKHE CPENICTBA.

8-# kuacc.
Auredpa
Hcnonvzo6ams TpU pelIeHUH MaTeMaTHYECKUX 3a/ad, MX OOOCHOBAaHMM M NPOBEpKE
HalJIEHHOTO PEIICHHs] 3HaHUE O:
- anredpandeckoil IpoOH; OCHOBHOM CBOMCTBE IpoOH;
- MpaBWJIax JEUCTBUH C anreOpanyecKuMu ApoOsIMH;
- CTEIEeHsX C IeJBIMU ITOKa3aTeNsIMU U UX CBOMCTBAX;
- CTaHJApTHOM BHJIC YHCIIA;

K .
- dyukuuax y =kx+b, y = x?, y =—, ux cBoiicTBax u rpadukax;
X

- TIOHSATHH KBaJIPaTHOTO KOPHS M apH(PMETHUECKOTO KBaIPaTHOTO KOPHS;
- CBOIICTBax apuU(PMETHUECKUX KBAIPATHBIX KOPHEH;

byHKIIMKN Y = VX , €& cBoiicTBax u rpaduke;



- (opmysie Ui KOpHE# KBaJpaTHOTO YPaBHEHHS,

- Teopeme Buera i npuBe1€HHOTO U OOIIET0 KBAJAPATHOTO YPaBHCHUS;

- OCHOBHBIX MCTOJaX PCIICHHA LCJIbIX pallMOHAJIBbHBIX ypaBHeHHﬁ: MCTOC Pa3JIOKCHUA HaA
MHOYKUTEIH U METO/IC 3aMCHbI HCHM3BECTHOM;

- METO/Ie PeUICHHUs APOOHBIX PAllMOHAIBHBIX YPaBHEHUH;

- OCHOBHBIX METOJIaX PEIICHHS CHCTEM PAIMOHATBHBIX YPaBHCHUH.

- Cokpawams anredpandeckue Apoou;

- 8bINOHAMb APUPMETHUCCKHE ICHCTBUS ¢ allredpanyecKuMH Ipo0sSIMHU;

- UCNOb308aMb CBOWCTBA CTEIICHEH C IIETBIMH NIOKa3aTEeISIMU TIPU PEILICHUY 33]1ay;

- 3anucvléams YUCIa B CTAHIAPTHOM BH/IC,

- 8bINOIHAMb TOXKICCTBCHHBIC TPEOOPA30BAHMUS PAIMOHAIBHBIX BBIPAYKCHHIA,

y k y
cmpoump rpaguku pynkimi Yy =Kkx+b, y = x?, y =— H UCHONB30BaTh UX CBOKCTBA IPH
X

pEIlIEeHNN 3a/]a4;
8bluUCAAMb ApUPMETHUECKUE KBAIPATHBIE KOPHU;
npuMeHsAmb CBOMCTBA apu(METHUECKIX KBAJPATHBIX KOPHEH MPH PEIICHUH 3a/1a4;

cmpoums Tpaduk QyHKIUH Y =+/X H UCHOIB30BATH €TO CBOWCTBA MPH PEIICHUH 33/1a4;

- pewiamsb KBaJpaTHbIE YPABHEHUS;

- npumeHams TeopeMy Buera npu perienun 3anad;

- pewiamp 1eble palliOHAJIbHBIE YPABHEHUSI METOJIOM Pa3JI0KEHUSI HA MHOXKUTEIN U METO-
JIOM 3aMEHbI HEM3BECTHOM;

- pewiams TPOOHBIC YpaBHEHHUS,

- pewamsb CUCTEMBI PallMOHAIbHBIX YPABHEHUI;

- pewiamdb TEKCTOBbIE 33/1a4M C MOMOILBIO KBAJPATHBIX U PAallMOHAJIBHBIX YPAaBHEHUN U HX
CHUCTEM;

- Haxooumbs PELIEHUs «©KU3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 3a/1a4, B KOTOPBIX UCIIOJIb3YIOT-
Csl MaTEMATUYECKUE CPELCTBA,

- co30asamb MPOAYKT (pe3yabTaT MPOEKTHOW AESITEIbHOCTH), JUISl U3YYEHHs] U ONUCAHUS
KOTOPOTO HCIIOJIb3YIOTCA MaTeMaTHUYECKHE CPENICTBA.

8-# kJacc.
I'eomerpus

Hcnonvzo6ams TpU pellIeHUH MaTeMaTHYeCKUX 3a/ad, MX OOOCHOBAaHMM M IPOBEpKE
HalJICHHOTO PEIICHHs] 3HaHUE O:

- OIpeleJIeHUH NapaijenorpamMma, pomOa, MpsSMOYToJIbHUKA, KBajpaTa,; MX CBOMCTBaxX M
pU3HaKax;

- ONPEIEIICHUH TpallelUy; JEMEHTAX TPANlELUU; TEOPEME O CPEAHEN JIMHUY TparelnH;

- OMpEJENIEHUU OKPYKHOCTH, Kpyra U X 3JIEMEHTOB;
TeopeMe 00 U3MEPEHHH YTJIOB, CBSI3aHHBIX C OKPYKHOCTBIO;

- OMpEJENIEHNU U CBOMCTBAX KacaTeJIbHBIX K OKPYKHOCTH; TEOPEME O PaBEHCTBE JBYX Kaca-
TEJbHBIX, TPOBEIEHHBIX U3 OJHON TOUKH;

- OIpEIENICHNH BIMCAHHOW U ONTMCAHHOM OKPYKHOCTEM, NX CBOMCTBAX;

- OIpeNeIeHUH TPUTOHOMETpUYECKHe (YHKLIMU OCTPOrO YIJla, OCHOBHBIX COOTHOIIEHUI
MEX]ly HUMU;

- IpuE€Max peleHUs NPSIMOYTOJIbHBIX TPEYTOJIBHUKOB;

- TPUTOHOMETPHUUYECKUX PYHKIMIX yrioB oT 0 1o 180°;

- TEeopeMe KOCHHYCOB U TEOPEME CUHYCOB;

- mpuéMax peleHus MPOU3BOJIbHBIX TPEYTOJIbHUKOB;

- (dopMmynax s IJIOLIa U TPEYToJIbHUKA, apajuleJorpaMma, Tpaneluu;

- teopeme [Iudaropa.

- Ilpumensms TIpU3HAKU U CBOICTBA MapauiesorpaMma, pomoa, mpsiMOyrojbHUKA, KBaJpa-
Ta IPH PEIICHUY 3a7a4;



- pewamp NPOCTEUIINE 3a1aU1 HA TPAMEIHIO;

- Haxooums TPATYyCHYIO MEpY YIJOB, CBSI3aHHBIX C OKPY)KHOCTHIO; YCTaHaBJIMBAaTh UX pa-
BEHCTBO;

- npuMeHsAmb CBONCTBA KacaTeNIbHBIX K OKPYXHOCTH IIPU PEIICHUU 3aa4;

- pewamb 3a1a4d Ha BIIMCAHHYIO U OMKMCAHHYIO OKPY>KHOCTB;

- 8bINOJIHAMbH OCHOBHBIE T€OMETPHUECKHUE TOCTPOCHHUS C TIOMOIIBIO [IUPKYIIS U JTMHEHKHY;

- Haxooums 3HAYEHUS TPUTOHOMETPUYECKUX (DYHKIIUN OCTPOTO yIiia 4yepe3 CTOPOHBI Mpsi-
MOYTOJIBHOTO TPEYTOJIbHHUKA;

- npuMeHsmMb COOTHOIICHUS MEXy TPUTOHOMETPHUSCKUMU (YHKIUSMU MPU PEIICHUH 3a-
Jla4; B YaCTHOCTH, 110 3HAYECHUIO OJHOM U3 QYHKIIMI HAXOIUTh 3HAYEHUS BCEX OCTANIbHBIX;

- pewamby NPSMOYTOJIbHBIE TPEYTOJIbHUKH,

- c600umv paboTy ¢ TpUroHOMEeTpuuecKUMHU GyHKIHMsIMH yriioB oT 0 mo 180° k cmydaro
OCTPBIX YTJIOB;

- npuMeHsAmMb TEOPEMY KOCUHYCOB U TEOPEMY CHHYCOB IIPH PEIICHUHU 33]1aY;

- pewiamy IPOU3BOJIbHBIE TPEYTOJIbHUKY;

- Haxooums TUIOIIAU TPEYrOJIbHUKOB, TapaieIOrPaMMOB, TPaNEIHil;

- npumenams TeopeMy [ludaropa npu pemienun 3angay;

- Haxooums MPOCTEHIINE T€OMETPUIECKIE BEPOSITHOCTH;

- HaxoOums PEUICHUS «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3371a4, B KOTOPBIX HUCIIOIb3YIOT-
Csl MAaTEeMaTUYECKUE CPECTBA,

- co30asamb MPOLYKT (pe3yabTaT MPOEKTHON AEATEIbHOCTH), JUIsl M3YYEHUS U OINUCAHUA
KOTOPOTO MCIIONB3YIOTCS MaTeMaTHUECKHE CPEICTBA.

9-# kaacc.
Auredpa

Hcnonvzo6ams Tpu peLIEHUN MaTEeMaTHYECKUX 3a/1ad, UX 0O0OCHOBAaHMU U MPOBEPKE HANIEHHOTO
pelIeHUs 3HaHUuE O:

- CBOMCTBax 4YMCIJIOBBIX HEPABEHCTB;

- METOJIaX pelIeHUs JUHEHHbIX HEPABEHCTB;

- CBOWCTBaX KBaJpaTUYHOU (PYHKIIMH;

- METOJIaX pelIeHUs KBaJIpaTHBIX HEPABEHCTB;

- METOJIe UHTEPBAJIOB JUIsl PEIICHUS PallMOHAIbHBIX HEPABEHCTB;

- METOJIaX pElICHUs CUCTEM HEPaBEHCTB;

- cBoiicTBax ¥ rpaduke GyHKiwH y = X" IPU HATYpPaTBHOM N;

- ONpEEIICHNU U CBOWCTBAX KOPHEH cTeneHu N;

- CTEMNEHSX C PallMOHAJIbHBIMU ITOKa3aTeIsIMU U UX CBOMCTBAX;

- ONpEIENICHUH U OCHOBHBIX CBOMCTBaxX apupMeTHUecKOH mporpeccuu; (opmyne ans
HaXO0X/IEHUs CyMMBI €€ HECKOJIBKUX IEPBBIX WIEHOB;

- ONpEIENICHUH M OCHOBHBIX CBOMCTBaX TI€OMETPUYECKOHl mporpeccuu; ¢dopmyie ais
HaXO0X/IEHUsI CyMMBI €€ HECKOJIBKUX MEPBBIX WICHOB;

- dopmyne ans CyMMbl OECKOHEUHOH TIe€OMETPHUYECKON IMpOrpeccuy CO 3HaMEHaTelleM,
MEHBIINM 10 MOJYJI0 €IUHUIIBI.
Hcnonvzoéams cBOWCTBA YHCIOBBIX HEPABEHCTB JIs IPe0Opa30BaHUs HEPABEHCTB;
- 00Ka3v16amMb MPOCTENIINE HEPABEHCTBA,;
- pewiamyb TUHEIHbIE HEPABEHCTBA;
cmpoums TpaduK KBapaTUIHON (PYHKIIMH U MCIIOIB30BaTh €r0 P PEIIeHUH 3a/1a4;
- pewiamsb KBaJpaTHbIE HEPABEHCTBA,
- pewiamsb palliOHaJIbHbIE HEPABEHCTBA METOJIOM UHTEPBAJIOB;
- peuiamsb CUCTEMBl HEPABEHCTB;

- cmpoums TpaduK GYyHKIUK Y = X" TIPU HATYpPaaIbHOM NH MCIOJIB30BaTh €r0 IMPH PELIEHUH
3a71ad4;
- Haxooums KOPHU CTETEHH N,



UCNONb308amb CBOMCTBA KOPHEH CTENEHH NIIPU TOKJIECTBEHHBIX MPEOOPA30BAHUSAX;

- Haxooumbs 3HAYEHUS CTENEHEH ¢ pallMOHaIbHBIMU MOKa3aTeNIMU;

- pewiams OCHOBHBIC 331a4 Ha apU(PMETHUECKYIO U TEOMETPUUYECKYIO IIPOTPECCUH;

- Haxooums CyMMYy OECKOHEYHOIl reOMETpPHYECKON MPOTrPEecCHH CO 3HaMeHaTeJIeM, MEHb-
IIMM 10 MOJYJIIO €AMHMIIBI;

- Haxooums PelIeHus «KU3HEHHBIX» (KOMIETEHTHOCTHBIX ) 3a/1a4, B KOTOPBIX UCIIOJIb3YIOT-
Csl MaTEMATUYECKUE CPEJICTBA;

- co30asamyb MPOLYKT (pe3yabTaT MPOECKTHOU AESITEIbHOCTH), JUISl U3YYEHHS] U ONUCAHUS
KOTOPOT'O UCIIONIB3YIOTCS MaTeMaTHUYECKHE CPENICTBA.

9-ii kiace.
I'eometpus

Hcnonvzoeams TIpu pEIICHAN MATEMaTUYECKUX 33134, UX 0OOOCHOBAHWUHU W MPOBEPKE HAWMIEHHOTO
peuIeHusl 3HAaHUE O:

- MpU3HAKax MoJI00Ms TPEYTrOJIbHUKOB;

- TEopeMe O MPONOPIMOHATBHBIX OTPE3KAX;

- CBOICTBE OMCCEKTPHCHI TPEYrOJILHUKA,

- NPONOPLUUOHAIBHBIX OTPE3KaxX B MPSIMOYIOJbHOM TPEYTOJIbHUKE;

- MPONOPLUUOHATBHBIX OTPE3KaX B KPYre;

- TeopeMme 00 OTHOILIECHUU IIOMIAeH MOAOOHBIX MHOTOYTOJILHUKOB;

- CBOWCTBaxX MPaBUJIBHBIX MHOTOYTOJIBHUKOB; CBS3M MEX]Yy CTOPOHON MPaBHJIBHOTO MHO-
rOYroJIbHUKA U paJinycaMy BIIMCAHHOTO U OIIMCAHHOTO KPYT'OB;

- OTpECIICHUH JUTUHBI OKPY)KHOCTH U PopMyJie s €€ BBIYUCICHUS;

- (hopmyrie oA MPaBUIBHOTO MHOTOYTOJIbHHKA;

- OTpeJeNIeHUH TuIomaan Kpyra u Gopmyne aius e€ BerauciacHus; GopMylie Uil BBIYUCIIC-
HUS IJI0IIAJIeN YacTeil Kpyra;

- MpaBWJIE HAXOXKJICHUS] CYMMBI U Pa3HOCTH BEKTOPOB, IIPOU3BEIACHUSI BEKTOpA Ha CKAaJsIp;
CBOMCTBA ATUX OIEpaLnii;

- ONpe/eNIEHUH KOOPJAMHAT BEKTOPA U METOJaX UX HAXOXKICHUS;

- TIpaBWJIC BHIMIOJIHEHH ONepaluii HaJl BEKTOpaMH B KOOPJIUHATHOHN dopme;

- ONpEAENICHUH CKAISIPHOTO MTPOU3BEICHUS BEKTOPOB U (hopMmyJie It €r0 HaXOXKICHUS;

- CBSI3U MEXIYy KOOpAMHATAMU BEKTOPOB U KOOPJAMHATAMHU TOUEK;

- BEKTOPHBIM U KOOPJAUHATHBIM METO/IaX PEIICHHS T€OMETPHUIECKUX 3a/1a4.

- (opmynax oObEMa OCHOBHBIX MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTYp: Mapaliselne-
nuresna, Kyoa, mapa, HHJIMHIpa, KOHYyCca.

- [Ipumensme pU3HAKYU TIOJJOOUS TPEYTOJILHUKOB MPHU PEIICHUH 3a]1aY;

- pewamps MPOCTEHIINE 3a7a491 HA IPOTIOPIIMOHATBHBIE OTPE3KH;

- pewambs NPOCTEHNIINE 3aa41 Ha TPABUIIbHBIE MHOTOYT'OJIbHUKY;

- HaxoOums AJIUHY OKPYXXKHOCTH, TUIOIIA/Ib KPyra U €Tro 4YacTeu;

- 8bINOIHAMB OTIEPAIIUH HAJl BEKTOPAMHU B TEOMETPUUYECKON U KOOPIUHATHOU opMe;

- HaxoOums CKaJISPHOE TPOW3BEJCHHUE BEKTOPOB W MPUMEHSTH €T0 ISl HaXOXKICHHS pas-
JUYHBIX TEOMETPUUYECKUX BEIUYHH;

- peuiamsb TEOMETPUUECKHE 3a7]a9l BEKTOPHBIM U KOOPIUHATHBIM METO/IOM;

- npuMeHsmb TeOMETPUIECKe MpeoOpa3oBaHus TNIOCKOCTH MPU PEIICHUH T€OMETPUIECKIX
3aj1ad4;

- Haxooums OOBEMBI OCHOBHBIX MPOCTPAHCTBEHHBIX T'€OMETPUYECKHUX (DUTYp: Mapaiserne-
nuresna, Kyoa, mapa, MWIMHIpa, KOHYCa;

- Haxooums PEIIeHUs «CKU3HEHHBIX» (KOMIETEHTHOCTHBIX ) 3a/1a4, B KOTOPBIX UCIOJIB3YIOT-
Csl MaTeMaTUYECKHE CPEJICTBA;

- co30asamb MPOIAYKT (pe3yabTaT MPOEKTHOW AEATEIHHOCTH), JUIS U3YYEHUS U ONHCAHUS
KOTOPOT'O UCTIOIB3YIOTCS MaTeMAaTHUYECKUE CPEICTBA.



1. Conep:kanne yue6HOro npeamera «MaremaTuka»

5 kaace
MaremaTuka
5 yacoB B HeaeI10, Bcero 175 yacos.
KonTpoubHbix pador 12
Cooepircanue
1. HarypaJjibHble YncJIa U HIKAJIBI. 15 yacos

O6o3HaueHue U cpaBHEHUE HATypajIbHBIX uncen. Otpe3ok. Jnuna otpeska. TpeyroabHUK.
[Tnockocts. [Ipsamas. JIyu. [lkaner u koopauHathl. JInHEHBIC TUarpaMMbl. Pemenne koMOuHATOP-
HBIX 3ajiay.

Ocnoenas yenp. CucTeMaTU3UPOBATh U 00OOIIUTH CBECHUS O HATYpaJbHBIX YHCIAX, MOJY-
YEHHbIE B HAYaJIbHOM IIIKOJIE; 3aKPENUTh HABbIKU [TOCTPOEHMSI M U3MEPEHUS OTPE3KOB. BBecTH noHs-
THE KOOPJIUHATHOIO JIy4a, €IUHUYHOTO OTpe3Ka U KOOPAMWHATHI TOUKH. DOpMHPOBATH YMEHHUE CTPO-
UTh KOOPJMHATHBIN JIyd M OTMEYaTh Ha HEM 3aJaHHbIC YKCJIA, HAa3bIBaTh YHUCJIO, COOTBETCTBYIOIIEE
JAHHOMY JICJIEHUIO0 Ha KOOpAMHATHOM Jy4ye. HayuuTs HMcmonb30BaTh NpuoOpETEeHHBIE 3HAHUS U yMe-
HUS B IPAKTHYECKOH 1E€ATEIbHOCTU U MIOBCEAHEBHON KU3HU.

Koumponvnas paboma Ne 1 no meme: « HamypanvHole uucia u wKausl».

2. C10:keHHe U BBIYMTAHHE HATYPAJIbHBIX Yuced. 22 yaca

CrnosxeHue ¥ BBIYMTaHUE HATypaJIbHBIX YUCEJl, UX CBOWCTBA. YnCIOBbIE U OYKBEHHBIE BbIpa-
*KeHus. Perienue mMHeNHHbIX ypaBHEHUN. PemieHre KoMOMHATOPHBIX 3a/1a4.

Ocnoenas yenv. 3aKpenuTh U pa3BUTh HABbIKU CJIOXKEHUS U BbIUUTAHUS HATypPaJIbHBIX YHMCEI.
Hauunath anre6pandeckyro NOArOTOBKY: COCTaBI€HUE OYKBEHHBIX BBIPAKEHUI 10O YCIOBHIO 3a/1a4H,
peleHne ypaBHEHUN Ha OCHOBE 3aBUCHMOCTU MEKJly KOMIIOHEHTaMH JielicTBuil. HayunTs ncnomns3o-
BaTh NPHOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUUECKON JAEATEIbHOCTH U MOBCEIHEBHON JKU3HU.
Konmponvnas paboma Ne 2 no meme: «Cnodwcenue u 6bluumanue HamypaibHblX YUCEN ).
Konmponvnasa paboma Ne 3 no meme: « Ypasnenuey.

3. YMHOXKeHHUeE U /IeJIeHHe HATYPAJIbHBIX YHuces. 27 4yacoB

YMHOXEHNE 1 ACJIICHUE HATypaJlbHBIX YHCECII, CBOIiCTBa YMHOXCHHA. prOHIeHI/IC BbIpaxce-
Huil. [lopsnok BeimonHenus aedctBuidl. KBagpar u ky6 umcna. CucremaTtusanus U MojAcCHYET MUMERo-
OIUXCA JaHHBIX B BUJI€C YaCTOTHBIX Ta6J'II/IH " JuarpamMm. Pemenne TeKCTOBBIX 3ajJa4.

OcnosHas yenv. 3aKpennuTh U Pa3BUTh HABBIKM apu(PMETHUECKUX JACHCTBUI ¢ HaTypalbHBIMU
yuciiaMu. BBecTn moHATHS KBaapara u K}’6a qucia. COBCpIHGHCTBOBaTB HAaBBIKH IO PCHICHUIO YpaB-
HEHMH Ha OCHOBE 3aBHCHUMOCTH MEXIYy KOMIIOHEHTaMu JeicTBuil. Pa3BuBaTh yMeHue pemarb Tek-
CTOBBIC 3aaui. [[03HAaKOMHTB ¢ peUIeHHeM 33134 C MOMOIIBI0 ypaBHeHHH. HayunTh ncmonp30BaTh
nproOpeTeHHbIe 3HAHUS M YMEHHUS B IPAKTUUYECKOH eATETbHOCTH U IOBCEAHEBHOM KHU3HHU.
Koumponvnas paboma Ne 4 no meme. « Ymuodscenue u 0enenue HamypanbHbIX YUcen.

Konmponvnas paboma Ne5 no meme « Ynpowenue evipasicenuiiy.

4. Ilaomwaan u 00LéMbI. 13 4acos

Boruucnenuss no ¢opmynam. I[Tnomane. [Inomanps npsmoyronpHuka. EquHUIBI H3MepeHUs
wiomaaei. Cronbuateie auarpammsl. [Ipsmoyronsubiil napamienenunes. O0bvembl. O0beM mpsMo-
YTOJIBHOTO ITapaJuIeIIeIUIea.

OcnosHas yenwb. PaclIMpuTh NMPEJCTABICHUS YYaIIUXCsl 00 U3MEPEHUN T'€OMETPUUYECKHX Be-
JMYMH Ha IpUMepe BBIYHMCIEHUS IUIOMae 1 00bEMOB U CUCTEMATU3UPOBATh U3BECTHBIE UM CBEJIE-
HUS 0 eAuHuIax u3MepeHus. OTpabaThIBaTh HABBIKM BBIYUCICHHS 1O (OpPMYJiaM MPH PELIeHUU Ieo-
METpUYECKUX 3a1a4. POpMHPOBATh 3HAHHSI OCHOBHBIX €UHUIl U3MEPEHUS U YMEHHUS IEPEUTH OT OJI-



HUX €IMHUI] K IPYTUM B COOTBETCTBUU C YCIIOBHEM 3a/iaun. HayunTh HConp30BaTh IPUOOPETCHHBIE
3HAHUS U YMEHUS B MPAKTHUECKON JACATEIBHOCTH M MOBCETHEBHOMN JKU3HU.
Koumponvnas paboma Ne6 no meme «Ilnowaou u od6vemoly.

5. O0bIKHOBEHHbIE Ipodu. 26 4yacoB

OxpyxkHocTh U Kpyr. OObIKHOBEHHbIE ApoOu. HaxoxaeHue yactu OT IEJIOT0 U IIeJIOT0 IO
ero yactu. CpaBHEHHE, CIOKCHUE U BHIUMTAHUE OOBIKHOBEHHBIX APOOEH C OJMHAKOBBIMU 3HAME-
Hatensamu. Cmemanubie yncina. CliokeHHne U BhlYMTaHUE cMelaHHbIX uncen. [Ipaktudeckas pabora
1o cOopy, OpraHn3aluy U MOJICUETy JaHHBIX. Penenne koMOMHATOPHBIX 3a/1a4.

Ocnoenas yenv. [103HaKOMUTH ydalluXcsl ¢ MOHATHEM ApoOU B 00BEME, JOCTATOUYHOM JUIS
BBEJICHUS JCCITHYHBIX Mpo0eii. DopMHUpOBaTH YMEHHS CPABHUBATH POOH C OJIMHAKOBLIMH 3HAMEHA-
TEJSIMH; BBIJCNATH LENYI0 YacTh HEMpPaBUIbLHOW ApoOU; peliaTh TPU OCHOBHBIC 33Jaud Ha JPOOH.
HayuuTs ucons30BaTh NPUOOPETEHHBIC 3HAHUS M YMECHHS B IPAKTUYECKON JIEATETHHOCTH U TIOBCe-
JTHEBHOH >KU3HHU.

Koumponvnas paboma Ne 7 no meme: « ObviknogeHHbie Opoouy.
Koumponvnas paboma Ne 8 no meme: « Cnoocenue u gpluumanue opooeti ¢ 00UHAKOBbIMU 3HAME-
HAMensaMUy.

6. lecaTuunbie 1podu. CJioxkeHHe U BEIYMTAHHUE TeCATHYHBIX Apodeii. 14 yacos

Hecsatuunas apoOs. CpaBHEHUE, OKPYIJICHHE, CI0KEHUE W BBIYMTAHHE JECATUUYHBIX TPOOEii.
Pemenne koMOMHaTOPHBIX 3a7a4. PelieHne TEKCTOBBIX 3aa4.

Ocnoenas yenv. BeipaboTaTh yMEHUSI YUTATh, 3aMCHIBATh, CPABHUBATh, OKPYTJIATH JAE€CATHY-
HbIE pOOU, BBIMOIHATH CIOKEHUE M BBIYUTAHUE JCCATUYHBIX OpoOeil. BripabaTeiBaTh ymMeHue pe-
1I1aTh TEKCTOBbIE 331auu. BBecTu moHsTHE NMPUOIMKEHHOT0 3HaYeHHs yncia. HayuuTes ncnonb3oBath
PUOOpPETEHHBIE 3HAHUS U YMEHUS B IPAKTUUECKOMN JEATEIbHOCTU U MIOBCEJHEBHOM KU3HU.
Koumponvnas paboma Ne 9 no meme: «/Jecamuunvie Opoou. Cnodwcenue u 8bluumarnue 0ecamut-
HbIX Opobetiy.

7. YMHOKeHUe U J1eJieHHe AecITHYHBIX Apodeii. 27 yaca

YMHOXEHHE U JeJieHne JecITUYHbIX ApoOeil. CpenHee apupmMeTnyeckoe HECKOJIBKUX YHCE.
Pemenne TekcToBBIX 331a4. Pemenne komOnHAaTOpHBIX 3a1ad. CpeqHee 3HAUYCHHE U MOJIa KaK Xapak-
TEPUCTUKU COBOKYITHOCTH YUCIIOBBIX JAHHBIX.

OcnosHas yenv. BeipaboTaTh yMEHUS YMHOXKATh M JICTHUTH JECATHYHBIC IPOOH, BBHIIOIHATH
3aJaHMsl Ha BCe JIEHCTBUS C HATYypaJbHBIMU YHCIAMM M JAECATHUHBIMU JpoOsMu. HaydnTs ncnosb3o-
BaTh MPHUOOPETCHHBIC 3HAHUS U YMEHUS B MPAKTHUECKON JEATEIBHOCTH U TIOBCETHEBHOM KHU3HH.

Konumponvnaa paboma Nel() no meme «Ymnoowcenue u Oenenue oecamuunvix Opobeu Ha Hamy-
PanbHble YUCLay.

8. MHCTpYMeHTBI /15 BbIYMCJIeHnii 1 n3Mepenuii. 16 yacos

HavanbHble cBeieHNS O BBIUMCIECHUIX Ha KanbKysarope. [Iponentsl. Haxoxaenue nporeHTa
OT BEJIMYMHBI, BEJIMYMHBI 110 €€ NpoueHTy. Yroi. TpeyronsHuk. Benmnunna yrna. EquHnne! nzmepe-
Hus yrios. M3mepenue yrinos. [loctpoenue yria 3anaHHoil BenuuuHbl. Kpyrosele nuarpammel. Pe-
IeHuEe KOMOMHATOPHBIX 3a/1a4.

Ocnosnas yenv. CHopMUpOBaTh YMEHUS peliaTh MPOCTEHIINE 3aa4ll Ha MPOLEHTHI, BHINOJ-
HATh MOCTPOEHHE U M3MepeHue yrios. [IpomomxaTs paboTy MO paclo3HaBaHUIO U HU300paKEHUIO
reoMeTpuueckux Guryp. IIo3HakOMHUTH ¢ KpyroBbIMH AuarpaMmaMu. Hayuuts ncnosiabp3oBath Npuoo-
PETEHHbIE 3HAHUS U YMEHUS B IPAKTUYECKOM IEeATEIIbHOCTH U MTOBCEAHEBHON )KU3HHU.
Koumponvnas paboma Ne 11 no meme: « Mncmpymenmuol 015 8b14UCIeHULL U USMEPEHULLY.

9. Urorooe moBTopenue. 15 uvacon
OcnosHas yenwv. [1oBTOpUTH, 3aKpenuTh, 0000MTH OCHOBHBIE 3YH, nosyueHHsle B 5 Kiiacce.



Koumponvnas paboma Nel2( Umozcosas paboma 3a kypc 5 knacca).

OnucartesibHas cTaTucTUKA. BepossTHOCTH. KoMOnHaTopuka.

(Cooepoicarue pazoena 6600umcsi no mepe usyieHus Opyeux 60npocos.)

[IpencraBienue naHHBIX B BUJE Tabmull, quarpamm. [IpencraBnenue o BEIOOPOUHOM HUCCIIEA0-
BaHUHU.

Pemenne koMOMHATOPHBIX 3a/1a4 IepebopoM BapuaHToB. [lepecTaHOBKM U (pakTOpHAIL.
[Tpumepsl perieHrss KOMOMHATOPHBIX 3a/1a4: Iepedop BapuaHTOB, IIEPECTaHOBKH, (haKTOpHaI.
B xo00e usyuenus memot 00yuarouuecs 00IH#CHbl
3HaTh:
- IOHATUS BEPOSITHOCTHU, CPETHETO apH(PMETHIECKOT0, MOJIbI, (hakTopHaa.
YMmertsb:
-U3BJIEKATh HH(OPMAINIO U3 TaOIUI] U AMArPaMM, BBITIOIHATH BRIYUCICHUS 1O TaOJIMYHBIM J1aH-
HBIM, CPABHUBATh BEJIMYMHBI, HAXOAUTh HAaOOJbIIeE U HaUMEHbIIIee 3HAUCHUs U JIp.
- BBITTOJIHATH cOOp MH(OPMAITH B HECIIOKHBIX CIYYasiX, IPEICTABIATh HH()OpMAIUIO B BUIE Ta0-
JUI] U Uarpamm, B TOM YUCIIE C TOMOIIbIO KOMITBIOTEPHBIX POrpaMM
-BBIOMPATh KOMOWHAIMH, OTBEYAIOIIHIE 3aJAHHBIM YCIIOBHSIM,
- pemaTth npocTeire KOMOMHATOPHEIE 3a/1a4U

6 Kkaacc
MaTtemaTHKa
5 gyacoB B Heaea10, Bcero 175 gyacos.
KonTpoubHbix pador 12

1. lerumoctsb unces — 17 yacos.

Henurenu u kpatHsie. [Ipusnaku neaumoctu Ha 10, Ha 5, 1 Ha 2. [Ipu3Haku nenuMocTy Ha 9 U Ha
3. IIpocThie u cocTaBHbIE unciia. Paznoxenue Ha mpocTele MHOKUTENU. Hanbonbimmii o0umii ne-
nuTens, BzaumHo npocteie uncia. Haumensiee obiee KkpaTHoe.
B x00e uzyuenus memwi 06yuarowuecs 001x4CHbL:

3HaTh
- OTIpe/IeIICHEe KPATHOTO U JICTTUTEIIS HaTypaJIbHOTO YHCiIa
- IPU3HAKU JEIUMOCTH Ha 2, Ha 3, Ha 5, Ha 9, Ha 10
- OTIpeJIeIICHNE TIPOCTHIX U COCTABHBIX YUCEIT
- oTpe/eNieHrne HanOobIIero o0Iero AeIUTeNsl, HAUMEHBIIETro 00IIero KPaTHOTO U B3aUMHO TPO-
CTBIX YHCEI
Ymers
- HaXOJIUTh JICJTUTEITN ¥ KPATHBIC HATyPATBHBIX YUCEIT
- y3HaBaTh 10 3aMKMCH HATYPaIbHOTO YKCTa ISTUThCS TU OHO 0e3 ocTaTka Ha 2, Ha 3, Ha 5, Ha 9,
Ha 10
- packiIaJIbIBaTh YMCIa Ha IPOCTHIE MHOKUTEIH
- HAXOAUTH HAMOOJBIHMI OO eTUTETh M1 HAUMEHBIIIee 00Iee KpaTHOE IBYX U OoJiee unced.
Koumponvnas paboma Nel no meme «/[enumocms yuceny.

2. CnoxxeHue U BbIYMTaHHe Apodeiil ¢ pa3HbIMU 3HaMeHaTeJsiMu — 18 yacoB.
OcHoBHOe cBoicTBO Apoou. Cokpamienue npobeit. [IpuBenenue qpodeit k 00meMy 3HaMeHATEIo.
CpaBHeHue, CTIOKEHUE U BBIYUTAaHUE APoOel ¢ pa3HbIMU 3HaMeHaTenssMu. CI0KEeHUE U BEIYUTAHNE
CMEIIIaHHBIX YHCE.

B xo00e uzyuenus memoi obyuarouuecs 00aHcHb

3HaTh

- OCHOBHOE CBOMCTBO JApOOH

- OTpejieNIeHne HECOKPATUMOM APOOH M COKpaIlieHueM Apooeit
- QITOPUTM IpUBEJCHUS ApoOeil K 001IeMy 3HaMEHATEIIO



- IpaBWJIa CPABHEHHSI, CIIOKEHUS, BBIYUTAHUS IPOOEH ¢ pa3HBIMUA 3HAMEHATEISIMH, CIIOXKCHHS U
BBIUMTAHUS CMEIIaHHBIX YHCET

Ymerp

- COKpaIats apodu

- HaXOJIUTh JIOTIOJTHUTEIBHBI MHOXKHUTEH K IPOOH, MPUBOAUTH APOOH K 00IIEMy 3HAMEHATEITIO

- CpaBHUBATh, CKJIAJIbIBATh, BEIUUTATH APOOU C pa3HBIMHU 3HAMEHATEISIMU

- CKJIQJIbIBATh U BHIYUTATh CMEIIAHHBIC YUCIIA

Konmponvnas paboma No2 no meme: «Cnogicenue u sbiyumanue opooetl ¢ pazHvlmu 3HaAMeHame-
JAMUY.

3. YMHoOKeHHe U /ieJieHHe 00bIKHOBEHHBIX Apodeii — 20 yacos.
YMHuoxeHue apooeit. Haxoxaenue npodu ot uncina. [lpumeHenune pacipeneauTeIbHOTO CBOMCTBA
yMHOXeHUS. B3auMHo oOpaTtHbie uncna. [lenenne. HaxoxneHnue uncna mo ero npodu. J[poOHbie
BBIPAKEHUSI.
B x00e uzyuenus memwi 0b6yuarowuecs 001x#CHbL:
3HaTh
- IpaBWJIa YMHOXKEHHS Ha HaTypaJIbHOE YUCIIO, IBYX JIpo0eit
- CBOMCTBA YMHOXEHUSA Jpobeit
- IpaBUJIa HAXOXKJICHHsI JPOOU OT YMCIIa ¥ YUCIIa 110 ero ApoOu
- OTpe/IesIeHne B3aUMHO OOPAaTHBIX YHCET
- ompe/IelieHre APOOHBIX BBIPAKCHHH
YMerb
- YMHOXaTh Ipo0b Ha HATYpaJIbHOE YHUCIIO U ApoOb Ha ApoOb
- IPUMEHSTH PACIPEEIUTEIHLHOE CBOMCTBO YMHOKEHUS MPU HAX0XK/ICHUU 3HAUCHUN BBIPAKECHUI
- 3aIMCBIBATh YUCIIa OOpaTHBIE TPOOH, HATYPAITBHOMY YUCITY, CMEIIAHHOMY YHCITY
- BBITIOJTHSATH JIETICHUE CMELIaHHBIX YHCE
- HaXOJUTh IpoOU OT YKcia U YUCIia 1o €ro Apoodu
Konmponvnasa paboma Ne3 no meme: « Ymnoorcenue opooeiiy.
Koumponvnas paboma Ned no meme: «/lenenue opobeiiy.

4. OTHOmIEeHus ¥ mponopuuu — 18 yaca.

Otnomenus. [Iponopruu. Ipsimas u oOpaTHas mpornopLUOHaANbHbEIE 3aBUCUMOCTH. MaciiTal.
JlnHa okpyXKHOCTH M 1iomaapb kpyra. [lap.

B xo0e uzyuenus memoi ooyuarouuecs 004CHbL:

3HaTh
- ONIPEJEJICHNE OTHOIICHNH, IPOIIOPLIUHI
- Ha3BaHMs YIEHOB MPONOPLUU
- (hOpMYIMPOBKY OCHOBHOT'O CBOWMCTBA MPOIOPIIUH
- ONpEIENIEHUs IPSIMO MPOMOPLUOHATIBHBIX M 00OpaTHO MPONOPLHUOHAIBHBIX BEIUYNH
- YTO TaKO€ MacIITad
- (hopmyIbl A1 HAXOXKAECHUS JUIMHBI OKPY>KHOCTHU U TUIOIIAIU Kpyra
- OTIpeieNIeHus pajuyca 1apa, JuaMeTpa 1mapa, chepsl
YMers
- HaXOJIUTh, KaKyl0 YacCTh OJJHO YUCJIO COCTABIISIET OT IPYroro, CKOJILKO IMTPOLIEHTOB OHO YHCIIO
COCTaBJISIET OT APYTOro
- IPUMEHATH OCHOBHOE CBOMCTBO MPONOPLUH NPU PELIEHUH 3a/1a4 U YpaBHEHUN
- IPUBOJIUTH IPUMEPHI MPSIMO MPOMOPLUOHAIBHBIX U 0OPATHO MPOMOPIMOHAIBHBIX BETUYHH
- HAXO/UTh 1O (GOpMYJIaM IUIONIA/1b KPYyra U AJIUHY OKPYKHOCTH
Koumponvnas paboma Ne5 no meme: « Omnowienus u nponopyuuy.
Konumponvnasa paboma Neb6 no meme: «Macwmab6. [Jnuna oxpyscnocmu. Ilowaos kpyeay.

5. Ilono:xkuTeNbHBIE H OTPULIATEIBHBIE YHCIa — 15yacoB.



Koopaunats! Ha npsimoid. IIpoTuBononosxHele unciaa. Moayns uncna. CpaBHenue uncen. M3mene-
HUE BEJIMYUH.
B x00e uzyuenus memul 00yuaiowuecs 00NCHbL:
3HaThb
- OIIpE/EIICHUs] KOOPAUHATHOU NPSMOM, KOOPAUHATHI TOYKU Ha IIPSAMOM
- KaKMe YMCia Ha3bIBAIOTCS IPOTUBOIOIOKHBIMHU, LIEJIBIMU
- OIIpEJIETICHNE MOJTYJIsl YKCTIa U €0 0003HauCHNE
- QJITOPUTM CPABHEHHUS MTOJIOKUTEIBHBIX U OTPULIATENIBHBIX YUCEI
YMerb
- OTMEYaTh TOYKH C 33JaHHBIMU KOOPAMHATAMU HA TOPU30HTAJIBHBIX U BEPTUKAJIBHBIX IPSIMbIX
- HAXOAUTb YHCJIA IIPOTUBOIIOIOKHBIE TAHHBIM
- HaXOUTh MOJYJIb IOJOXKHUTEIBHOT0, OTPULIATEIBHOIO YHCET
- CPaBHMBATh I10JIOXKUTEIIBHBIC U OTPULIATEIIbHBIEC YHCTIa
Konmponvnas paboma NeT no meme: «llonosicumenvroie u ompuyamenbHole YUCiax.

6. Ciio:xeHHe M BbIYMTAHHE MOJIOKUTEIbHBIX M OTPULIATEIbHBIX Yyncesa — 17 yacos.
CrnoxeHune 49ncell ¢ MOMOIIbIO KOOPAMHATHOHN npsimoid. CiioskeHue oTpunarenbHbix yncen. Cio-
JKEHUE YUCEJl C pa3HbIMU 3HaKaMu. Berunranue.
B x00e uzyuenus memwi 06yuarowuecs 001x#CHbL:
3HaTh
- QJITOPUTM CJIOKEHUS YUCEN C IIOMOIIBI0 KOOPAUHATHON IIPSIMOM
- IpaBUJIA CIIOKEHUS OTPHUIIATEIBHBIX YHUCEN U YHCEI C Pa3HBIMH 3HAKaMU
- YTO O3HAYaeT BBHIYMTAHUE OTPUIATEIHHBIX YACEN U KAaKUM JICHCTBHEM MOXXHO 3aMEHUTH BBIYUTA-
HUE OJTHOTO YHUCJIa U3 APYroro
YMmeTb
- CKJIaJbIBATh YHCIIA C TOMOIIBI0 KOOPIAUHATHON MPSAMO
- BBITIOJIHATH CJIOKEHHE OTPHUIIATEIBHBIX YMCEI i YUCEII C Pa3HBIMH 3HAKaAMHU
- BBIYUTATh U3 JAHHOTO YHCIa APYroe YUCIIOo
Konmponvnas paboma Ne8 no meme: « Crodicenue u 8biuumanue NOJOHCUMENTbHbIX U OMPUYAMENb-
HbIX YUCes.

7. YMHOKeHHE U eJIeHHe MOJI0KUTEIbHBIX H OTPUIATeIbHBIX Yncen -12 yacos.
YMmuoxenue. Jlenenue. Pannonansubie uncna. CBOWCTBA IEWCTBHM C palliOHATBHBIMH YHCIAMHU.
B xo0e uzyuenus memoi obyuarowuecs 00n’CHbL:
3HaTh
- PABUJIO YMHOXEHUS JIBYX YMCEJ C Pa3HbIMHM 3HAKAMU U JIBYX OTPULATEIbHBIX YUCEI
- PABUWJIO JICJICHUS OTPHUIIATEIILHOTO YKCIIa Ha OTPUIATEIFHOE U MTPABUJIO JICJICHUS YUCEN, UMEIO-
IIMX pa3Hble 3HAKU
- OTIpe/IeNICHUE PAIMOHATBHBIX YHCEIT
- CBOMCTBA CIIOKEHUSI U YMHOKEHHUSI palliOHATBHBIX YHCEI
VmeTs
- YMHOaTh YKCJIa C PA3HBIMU 3HAKAMU U OTPULIATEIbHBIE YnCTIa
- IETTUTh OTPUIIATETLHOE YHUCIIO Ha OTPHUIATEIHHOE
- IEJIUTh YKCIIa C Pa3HBIMU 3HAKAMU
- PEJICTABIIATH PAIMOHATILHOE YHCIIO B BUJIE ACCATUIHOM IpoOH, OO B BUJIE IEPUOIUUECKON
npodu
- IPUMEHATH CBOMCTBA AEHCTBUH C pallMOHAJIbHBIMU YHCIIaMH TIPU HAXO0KJICHUU 3HAYEHUH BbIpa-
JKEHUM
Koumponvnas paboma Ne9 no meme: « Ymnooicenue u 0enenue noiodNcumenbHulx U Ompuyameib-
HbIX YUCeny.

8. Pemienne ypaBHenmii — 18 gacos.



PackpsiTie ckobok. Koapdunment. [Togobubie cnaraemeie. Perienie ypaBHeHUA.
B x00e uzyuenus memvi 006yuarowuecs 00NH*CHbL:
3HaTh
- IpaBUJIa PACKPBITUSI CKOOOK
- OTIPE/ICTICHNE YNCIOBOTO KOA(PPHUIIMEHTOM BBIPAKEHHS
- ompe/esieHre 0I0OHBIX CIaraeMbIX
- QJITOPUTM PELLICHHUS INHEWHBIX YPaBHEHUN
YmMmets
- YIIpoUIaTh BBIPAKEHUS C IPUMEHEHHEM IPaBUII PACKPBITUS CKOOOK
- YMETb NPUBOAUTH MOJI0OHBIE ClIaraeMble
- pemarh JMHEHHbIE YPaBHEHUS
Koumponvnas paboma Nel() no meme: «Pewenue ypagrnenutiy.

9. KoopauHaThl Ha IJIOCKOCTH — 16 yacoB.

[TepnenpukynapHeie npsmsle. [lapamiensasie npsimble. KoopannarHas miockocts. CronOyarsie
nuarpaMmmsl. I'paduxu.

B x00e uzyuenus memwi 0b6yuarowuecs 00NH#CHbL:
3HaThb
- OTIpEIeICHNUS IEPICHIUKYISPHBIX U MapauICIbHBIX TPSIMBIX
- oIIpeieIeHne KOOPAMHATHON IIOCKOCTH, ocel adcIice U OpIuHaT
YMers
- CTPOMTD NEPIEHIUKYIISPHbIE U NapaJlIeJbHbIE MPSMbIE C TOMOILBIO YEPTEKHOIO TPEYroJdbHUKA U
TpaHCIOpTHpa
- 1300pakaTh TOUKHU C 3alaHHBIMU KOOPJMHATAMH Ha KOOPJUHATHON IIOCKOCTH
- OTIPENIENATh KOOPAWHATHI TOUKH
- CTPOMTH CTOJI0YATHIE AUATPAMMBI
- CTPOUTH IpOCTeHIIne rpapuku
Konmponvnasa paboma Nell no meme: «Koopounamer na nnockocmuy.

10. UToroBoe noBTOpeHue — 24 yacos.
[Tocne mMOBTOpEeHUS U3YYEHHOTO MaTeprasa MPOBOTUTCS
Hmoeosas konmponvuas paboma Nel?2.

OnucarenbHas cratTucTuka. BepositHocTs. KomOuHaTopuka..

(Cooepoicanue pazoena 6600UmMcs no mepe u3yueHuss Opy2ux 60npocos.)
[TonsiTe 0 ciry4aifHOM OTBITE U COOBITUH. [{ocTOBEpHOE M HEBO3MOXKHOE COOBITUSI. CpaBHEHHUE
IIAaHCOB.
[Tpumeps! perreHrss KOMOMHATOPHBIX 33]1a4: epedop BapUaHTOB, MIPABIIIO YMHOKEHHSI.
B xo00e uzyuenus memot obyuarouuecs 00aHcHbl
3HaTh:
- IOHATHE BEPOSITHOCTH, IIPABUIIO YMHOKEHUS.
YMers:
-BBITIOJIHATH COOp MH(POPMAIIMU B HECIIOKHBIX CITydasiX, MPEACTaBIATh HHPOPMAIIUIO B BUJIE Ta0-
JIUI] ¥ TUarpamMM, B TOM YHCJIEe C TIOMOIIBIO KOMITBIOTEPHBIX 33]1a9;
-IIPUBOJIUTH IPUMEPHI CITYYalHBIX COOBITHIA, JOCTOBEPHBIX M HEBO3MOXHBIX COOBITHI. CpaBHUBAThH
IIAHCHI HACTYTUICHUST COOBITHIA,
-CTPOUTH peueBble KOHCTPYKIIUH C UCTIOIb30BAHUEM CIIOBOCOUETAHUN Oosiee 6eposimHo, MAl08epo-
AMHO U JAP.
-BBITIOJIHATH MIepe00p BCEX BO3MOXKHBIX BApUAHTOB JIJIs IepecdeTra 00bEKTOB I KOMOMHAIINIA,
BBIJICISITE KOMOWHAITNH, OTBEYAFOIINE 33JAHHBIM YCIIOBHUSIM.



Coaepxxanue y4eOHOro Kypca
7 knace
AJITEBPA
3 yaca B Hegea10, Bcero 105 gaca.
KonTpouabnbix pador 10

1. BbipaxkeHus, TOkAecTBa, ypaBHeHHs (22 yaca).

YuciioBble BBIpaXKEHUs C MepeMeHHbIMU. [IpocTelinmme mpeoOpa3oBaHusl BBIpaKECHUN. YpaBHEHUE,
KOpEHb ypaBHEHUs. JIMHEWHOE ypaBHEHHME C OJHOW IEPEMEHHOU. Pemenne TeKCTOBBIX 3a7a4 METOIOM
COCTaBJICHUS ypaBHEHHI. CTaTUCTUUYECKUE XapAKTEPUCTUKHU.

OcHosHas yenb — CUCTEeMAaTU3UPOBaTh U 000OIMIUTE CBEACHHS O MPeoOpa3oBaHUAX anreOpanyecKux
BBIPAKECHUM M PEIICHUN YPABHEHUH C OJTHOM MEPEMEHHOM.

IlepBast Tema Kypca 7 Kjacca sIBJISIETCS CBSI3YIOIIMM 3BEHOM MEXKIY KypcoM MaTeMaTHKu 5—6 kiac-
COB M KypcoM anreOpbl. B Hell 3aKperisitoTcs BHIYUCIUTENbHbIE HABBIKM, CUCTEMaTU3UPYIOTCA U 0000-
IIAFOTCSI CBEJIEHUS O IPE0OPa30BAHUAX BBIPAXKEHUN U PELICHUH YPaBHEHUH.

HaxoxneHue 3HaueHUIl 4UCIOBBIX M OYKBEHHBIX BBIPAKEHUH JaeT BO3MOXHOCTh MOBTOPUTH C y4a-
NIMMHECS TpaBUiIa JEHCTBUN C PAIMOHATBHBIMUA YHCIAMHU. YMEHHS BBITIOIHATH apU(PMETHUCCKHE JICH-
CTBUS C PallMOHANILHBIMH YUCIIAMU SIBIISIIOTCS OTIOPHBIMU JJIs1 BCero Kypca anredpbl. CriefyeT BBISCHUTB,
HACKOJIbKO TPOYHO OBJAJENIM UMM y4alllhecs, U B Cllydae HEOOXOIMMOCTH OPraHU30BaTh IOBTOPEHUE C
LENbI0 TMKBUJIAIIUH BBISBJICHHBIX MPOOENoB. Pa3BUTHIO HABBIKOB BBIUMCICHUN JOKHO YIEISATHCS Cepb-
€3HO€ BHUMAaHME U B JaJIbHEUIIEM IIPU U3YYEHUH IPYTUX TEM Kypca ajlreOpsl.

B cBsA3u ¢ paccMOTpeHHEM BOIPOCa O CPAaBHEHUU 3HAUEHHUI BBIPAXKEHUI PACIIUPSAIOTCS CBEICHUS O
HEPAaBEHCTBAX: BBOJASTCS 3HAKU HEPABEHCTB, J1a€TCs MOHATHE O JBOMHBIX HEPABEHCTBAX.

[Tpu paccmoTpeHuu npeoOpa3oBaHU BBIPAKEHUHN (OpMaNbHO-OTIEpATUBHBIE YMEHHSI OCTAIOTCS Ha
TOM K€ YpOBHE, yyallluecs MOJHUMAIOTCS Ha HOBYIO CTYIEHb B OBJaJICHUU Teopuel. BBoxdrcs noHsaTus
«TOXJIECTBEHHO PaBHBIE BBIPAKEHUSN», CTOXKIIECTBO», «TOXKIECTBEHHOE MpeoOpa3zoBaHHE BBIPAKEHUN»,
coJiepKaHre KOTOPBIX OyIeT MOCTOSHHO PACKPBIBATHCS M YTIYONSATHCS MPH M3YyYSHUU MPeoOpa3oBaHUMA
pa3In4HbIX anreOpandeckux BelpakeHHH. [loquepkuBaercs, 4To OCHOBY TOXAECTBEHHBIX IpeoOpa3oBa-
HUI COCTaBJIAIOT CBOMCTBA JICUCTBUM HaJ YUCIAMU.

YcunuBaercs poib TEOPETUUECKUX CBEJCHHUH NMPH paccMOTpeHHH ypaBHeHUH. C 11enbi0 o0ecneueHus
OCO3HAHHOTO BOCHPHUATHS YYallUMHUCSA AJITOPUTMOB pEIICHUsS ypaBHEHUI BBOAMTCS BCIOMOIAaTEIbHOE
MOHSITHE PABHOCWJIBHOCTH YPaBHEHUM, (OPMYITUPYIOTCS U Pa3bsCHSIIOTCS HAa KOHKPETHBIX MpUMEpax
CBOMCTBA PAaBHOCWJIBHOCTH. J[aeTCs MOHATHE JIMHEWHOTO YPABHEHUS U MCCIEAYETCs BOIIPOC O YUCIE €ro
KopHeil. B cucreme ynpaxHeHuit 0co00e BHUMaHUE YIENSEeTCs PEIICHUI0 YpaBHEHHU Buaa ax = b npu
pa3nuyHbIX 3HaueHUsx a u b. [Ipomomkaercs pabora Mo GOPMUPOBAHHIO y YYAIUXCS YMEHHUS HCIOJb-
30BaTh almnapaTr ypaBHEHUMN KaK CPEJCTBO AJI PEIICHHs TEKCTOBBIX 3a7ad. YPOBEHb CIOKHOCTH 3ajay
3/1eCh OCTAETCs TAKUM K€, Kak B 6 Kiacce.

W3y4eHne TeMbl 3aBEPIIAETCS O3HAKOMIIEHUEM YYAIUXCsl ¢ IPOCTEHIINMU CTaTUCTUYECKUMH Xapak-
TEPUCTUKAMU: CPETHUM apUPMETHUECKUM, MOION, MEAHOM, pa3MaxoM. Ydaluecs JOKHbI YMETh UcC-
M0JIb30BaTh ATU XAPAKTEPUCTUKH JIs1 aHATU3a PAa JAHHBIX B HECJIOKHBIX CUTYalUsX.

Konmponvnvix pabom. 2

2. ®yukuun (10 yacos)

OyHKI1us, 061acTh onpeneneHus GyHKuud. Beraucnenue 3Hauenunii GpyHkiuu mo gopmyne. I'paduk
¢byukun. [Ipsmas nponopiuoHaabHOCTh U ee rpaduk. JIuneitnas QyHkuus u ee rpaguk.

OcnosHnas yenrb — 03HAKOMUTH YYAITUXCS C BAKHEHIIUMH (DYHKIIMOHAIBHBIMU MOHATHSAMHU U C Tpa-
¢bukamMu npsiMON TPONOPIUOHATILHOCTHU U JIMHEHHOH (pyHKIIMK 001Iero BUjaa.

JlaHHas Tema sBJsIeTCS HadalbHBIM 3TalloM B CHCTEMAaTHYECKOM (YHKIMOHAJIBHOM MOATOTOBKE y4a-
mMxcs. 37ech BBOASTCS TaKUe MOHATHA, Kak (YHKIUS, apryMeHT, 00J1acTh onpeaenaeHus pyHKIuu, rpa-
¢uk pyHkmryu. OYHKIUSA TPAKTYETCsl KaK 3aBUCUMOCTb OJJHOM IepeMEeHHOM OT Ipyroil. Yyamuecs noiy-
4aloT MEepPBOE MPENCTaBICHHE O croco0ax 3amaHus QyHkiuu. B gaHHOW Teme HauWHaeTcs padoTa 1o



(GOPMHUPOBAHUIO Y yUAIUXCS YMEHHI HAXOIUTh 10 (opMmysie 3HaUueHUE (PYHKIIMU 110 U3BECTHOMY 3Haue-
HUIO apT'yMEHTA, BBITIOIHATH TY JK€ 3a7a4y 1o TpaduKy U peniath 1o rpaguKy oOpaTHYIO 3a1ady.

OYHKIMOHAIBHBIC MOHITHS MOJYYal0T CBOK KOHKPETU3AIIMIO MIPU W3YUCHUH JIMHCHHON (QYHKIIUH U
€€ YaCTHOTO BHJIa — TPSMOM MPOMOPIIMOHATEHOCTH. ¥ MEHHSI CTPOUTh M YMTATh TPaPUKH 3TUX DyHKIUH
IIXPOKO HCIOJB3YIOTCS KaK B CAMOM Kypce aireOphl, Tak U B Kypcax reOMETpUU U (PU3HMKH. Ydariuecs
JIOJDKHBI TIOHMMATh, KaK BIMSAET 3HAK KOX(QQHIMEHTa Ha PACIIONIOKEHHE B KOOPAMHATHOW IUIOCKOCTH
rpaduka ¢pynkuuu y = Kx, rae u K # 0, kak 3aBucHT oT 3HaueHuiK ub B3armHOe pacrosiokeHue rpadukoB
nByx GyHkimii Bugay = kx + b.

dopmupoBanue Bcex (QYHKIIMOHAIBHBIX MOHSATHIA U BEIPAOOTKA COOTBETCTBYIOIIMX HABBIKOB, & TAKKE
U3y4eHHE KOHKPETHBIX (PYHKIIUH COMPOBOXKIAIOTCS PACCMOTPEHHEM IPUMEPOB PEATbHBIX 3aBHCUMOCTEH
MEX/y BEIIMYMHAMH, YTO CIIOCOOCTBYET YCHJICHHIO MPHUKJIATHON HAMIPABICHHOCTH Kypca aareOphl.

Koumponvnvix pabom: 1

3. CreneHb ¢ HATYpPAJbHBIM MoOKa3aTesieM (13 yacoB)

CTenenpb ¢ HATYpaNbHBIM TOKa3aTeleM | ee cBoiicTa. OnHowien. OYHKIMA y = X, Y = X° U UX Ipa-
bukmu.

OcnosHas yenb — BeIpabOTATh YMEHHUE BBITIOIHATD JCHCTBUS HAJl CTETICHSIMH C HaTypaJbHBIMU TIOKa-
3aTemsIMU.

B nanHol TeMe JaeTcsi OnpeesieHre CTENEHU ¢ HaTypalbHbIM MOKa3areneM. B kypce matemartuku 0
KJIacCa y4allMecs y)Ke BCTPEYaIUCh ¢ IPUMEpPaMH BO3BEACHMSI YUCEIl B CTENIEHB. B CBA3U C BBIUUCIIEHUEM
3HAQUEHUN CTENeHH B 7 KIacce Jaercs IMpeACTaBICHUE HAXO0XK/ICHUU 3HAuY€HUN CTENeHUu C II0-
MOILBIO KaJIbKYJsSITOpa. PaccmaTpuBaroTCsl CBOWMCTBA CTENEHM C HAaTypalbHBIM IOKasareneM. Ha npu-
Mepe J0Ka3aTeJIbCTBA CBOMCTB CTENEHM y4alllMecs BIIEPBbIE 3HAKOMATCS C JJOKA3aTEIbCTBAMMU, IPO-
BOJMMBIMU Ha anreOpanyeckoM marepuaje. CBOWCTBA CTENEHU C HATYpaJbHBIM IOKa3aTeIeM HaXOIAT
IPUMEHEHUE I[PU YMHOXXEHUM OJHOWICHOB U BO3BEJICHUM OJHOYIEHOB B crerneHb. [Ipu Haxoxae-
HUM 3HAYeHUH BBIPaKEHHH, COJEpXKAlUX CTEleHH, 0c000e BHUMAaHHUE CleyeT oOpaTUTh Ha MOPSAIOK
JICHCTBHM.

PaccmoTpenue ¢pyHKuM y = X, y = x> mosBoseT IPOJOJDKUTH paboTy MO GOPMUPOBAHUIO YMEHUN
CTPOUTh U YUTATh rpa@uku QyHKIMi. BaxkHo 0OpaTuTh BHUMaHUE ydaluxcs Ha 0COOEHHOCTH Tpaduka
byHKIMN y = x2: rpaduK NPOXOJIUT yepe3 Hadano KoopauHat, ock Oy SBISETCS €ro OCbI0 CUMMETPHH,
rpaduk pacnoyiokeH B BEpXHEW MOTYIIIOCKOCTH.

Ymenue crpouts rpaduku QyHKIMHA y = X2 u y = x> UCIIONIB3YETCS UIsl O3HAKOMIIEHUS YYaIUXCs C
rpaduyecKuM cocoooM peleHus] ypaBHEHHI.

Koumponvnvix pabom: 1

4. Muoroujensl (17 yacos)

Mrmuorouren. CHO)KGHI/Ie, BBIYUTAHUC W YMHOKXCHHUC MHOI'OYJICHOB. Pa3noxxenne MHOTOWIEHOB Ha
MHO>KUTEH.

Ocnoenas yeib — BBIPAOOTATh YMEHHE BBIOJHATH CJIOKEHUE, BEIYUTAHUE, YMHOKEHUE MHOTOYJIC-
HOB M Pa3JI0KEHNUE MHOTOYJICHOB HA MHOYKHTEIIH.

[annas Tema urpaet pyHIaMEHTAIbHYIO POJib B GOPMUPOBAHUM YMEHHUSI BBIITOJIHATH TOK/I€CTBEHHBIE
npeoOpazoBaHus anredpandeckux BeipaxkeHuit. Dopmupyemsie 31ech HopMaTbHO-ONEPATUBHBIE YMEHHUS
SBJISIOTCS OTIOPHBIMU NPH W3YYEHUU JAEUCTBUN C pallMOHAIBHBIMU IpOOSMH, KOPHSIMH, CTETIEHSIMHU C pa-
[IUOHATTLHBIMU TTOKA3aTEIISIMH.

I/I3yquHe TEMBbI HAYMHACTCS C BBCIACHUS HOHATHHU MHOT'OYWICHA, CTAHAAPTHOI'0O BHJa MHOI'OYJICHA,
cTeneHr MHOTowieHa. OCHOBHOE MECTO B TOM TeM€ 3aHUMAIOT aITOPUTMBI JEHCTBUI ¢ MHOTOUJICHAMHU
— CJIOKCHHUEC, BBIYMTAHUEC U YMHOXKCHUC. anmnecsl JOJIDKHBI ITIOHUMATh, YTO CYMMY, Pa3HOCTb, ITPOU3-
BEJICHHE MHOTOYJIEHOB BCETJa MOXXHO MPEACTaBHTh B BHUJAE MHOrousjeHa. [IeHCTBUS CIOXKEHUS, BBI-
YUTaHUA U YMHOXKCHHA MHOT'OYJICHOB BBICTYIIAIOT KaK COCTAaBHOM KOMIIOHEHT B 3aJaHUAX Ha Hpeo6pa30—
BaHUs IIENbIX BbIpaxeHuil. [loaTomMy HerenecooOpa3HO MEPeXoauTh K KOMOWHHUPOBAHHBIM 3a/IaHUSM
MpexKaAcC, 4EM YCBOCHBI OCHOBHBIC aJITOPHUTMBEIL.



Cepbe3Hoe BHUMAHUE B 3TOM TeMe yJeNseTCsl Pa3ioKeHUI0 MHOTOWICHOB HA MHOYKUTEIHU C ITOMOIIBIO
BBIHECEHUS 3a CKOOKMU OOIEro MHOXHUTENS M C MOMOUIbI0 rpynnupoBkH. COOTBETCTBYIOIIKE Mpeo0-
pa3oBaHUs HAXOJAT IIMPOKOE NMPUMEHEHHE KaK B Kypce 7 Kiacca, Tak U B MOCIEAYIOIINX Kypcax, 0CO-
OCHHO B JICMCTBUSX C PAllMOHAIBLHBIMU JPOOSIMHU.

B nmanHOI Teme ydamuecs BCTPEUYAIOTCS C MPUMEpPaMH KCIIOJIb30BaHMS pacCMaTPUBAaEMBIX Mpeodpa-
30BaHUM MPH pElIeHUU Pa3HOOOPa3HBIX 3a/1ad, B YACTHOCTHU MPHU PEIICHUU YPaBHEHUU. DTO MO3BOJISET B
X0JIe U3yUYCHHSI TEMBI MIPOJIOJKUTH PabOTy MO (JOPMUPOBAHUIO YMEHUS pellaTh YPaBHEHUs, a TaKXKe pe-
1I1aTh 3a/la4dl METOJIOM COCTaBJICHHS ypaBHEHHU. B umnciio ynpakHeHUH BKIIOYAIOTCS HECIIOXKHBIE 3a]1a-
HUS Ha JJOKA3aTeJIbCTBO TOXK/IECTBA.

Konmponvnvix pabom. 2

5. @®opMyJibl COKPAIIEHHOT0 YMHOKeHus1 (20 yacoB)

®opmyist (a + b)? = a®+ 2ab + b%, (a+b)® =a®+ 340 + 3ab® £ b3, (@t b) (@ + ab + b?) = 4 +b°.
[Ipumenerre GOpMYJ1 COKPAIIEHHOTO YMHOXCHHUS B TPE0OPa30BAHUAX BBIPAKCHHUIA.

OcHoeHast yenb — BBIPAOOTATh YMEHHE IIPUMEHSTH (POPMYJIBI COKPAIICHHOTO YMHOKEHHS B Ipeodpa-
30BAHUAX IEIIBIX BRIPAKCHUH B MHOTOYICHBI M B PAa3JI0)KEHUH MHOTOYJICHOB HA MHOKHUTEITH.

B nanHoil TeMe npogosmkaercs pabota 1o (GOpMUPOBAHUIO Y YUAIIMXCS YMEHHUS BBIIOJIHATH TOXKJE-
CTBEHHbBIC MIPEOOPA30BaAHUS LENbIX BhIpakeHUid. OCHOBHOC BHUMaHHE B TeMe yiessieTcs: hopMmynnam (a -
b) (@ +b) =a® - b, (a £ b)? = a?® + 2ab + b®. Yuammecs 10IKHBI 3HATH 9TH GOPMYIIBI X COOTBETCTBYO-
IIHE CIIOBECHBbIE POPMYITHUPOBKH, YMETh IPUMEHSATh UX KaK «CJICBa HAMPaBO», TAK U «CIIPaBa HAJIEBOY.

Hapsmgf C yKa3aHHBIMH PacCMaTPUBAIOTCA Takxke popmyisl (a + b)* = a®+ 3a’b + 3ab® £ b% &* £+ b® =
(@ +b) (a® + ab + b®). OxHaKo OHM HAXOLAT MEHbIUEE IPUMEHEHHE B KyPCe, II09TOMY HE CICAYET H3-
JIUIIHE YBJIEKATHCS BBIMOJHEHUEM YIIPAKHCHUI HA UX MCIIOJIb30BaHHE.

B 3aK/10YMTENBbHON YacTH TEMbI PACCMATPUBACTCS MPUMEHEHHE Pa3IMYHBIX MPUEMOB Pa3JIOKCHHUS
MHOTOYICHOB Ha MHOXHTEJIH, a TAK)KE MCIIOJIb30BAHKE MTPEe0OPa30OBaHMUIl IIEIIBIX BBIPAXKCHUIA TS pere-
HUSI [IIAPOKOTO Kpyra 3ajad.

Koumponvnvix pabom. 2

6. Cucrembl 1uHeliHbIX YpaBHeHui (174acoB)

Cucrema ypaBHeHull. PemieHne cucTeMsl IByX JIMHEHHBIX YPaBHEHHUH C ABYMs NEPEMEHHBIMU U €TO
reoMeTpuueckas uHTeprpeTanus. PelieHne TeKCTOBbIX 3a/1a4 METO/I0M COCTaBJICHUS CUCTEM YpaBHEHUM.

OcnoséHnas yenp — O3HAKOMHTD YYAIIMXCS CO CIIOCOOOM pEeIleHHs] CUCTEM JMHEHHBIX ypaBHEHUH ¢
JIByMsI IEPEMEHHBIMH, BbIpa0OTaTh YMEHHE peIIaTh CUCTEMbl YPAaBHEHUHN U MPUMEHSTh UX IPU PELICHUU
TEKCTOBBIX 3ajad.

N3yuenue cuctem ypaBHEHUN pacrpenensieTcss Mex1y Kypcamu 7 U 9 kimaccoB. B 7 kiacce BBOAUTCS
MOHSITHE CUCTEMBI M PACCMATPUBAIOTCSI CUCTEMBI TMHENHBIX YPABHEHUH.

W3noxxenrne HauMHaeTcs ¢ BBEJACHUS MOHITUS «JIMHEHHOE ypaBHEHHE C ABYMs IepeMEeHHbIMN». B cu-
CTEMY YNpPaXHEHHUH BKIJIIOYAIOTCS HECJIOXKHBIE 3aJjaHUs HAa PEIICHUE JIMHEWHBIX YpaBHEHUH ¢ JByMs Ie-
PEMEHHBIMU B LENIbIX YUCIIAX.

dopmupyeTcst yMEHUE CTPOUTh rpaduk ypaBHeHUsia + by = ¢, rne a # 0 wim b# 0, npu pasnuyHbIX
3HaueHUsIX a, b, c. BBenenue rpaguueckux 00pa3oB JAaeT BO3MOXKHOCTh HAMIISAHO MCCIIE0BATH BOIIPOC O
qHCIIe PELIEHUH CUCTEMBI IBYX JINHEWHBIX YPAaBHEHUH C IBYMsI [IEPEMEHHBIMH.

OcCHOBHOE MECTO B JaHHOM T€M€ 3aHUMAeT U3Y4YEeHHE AITOPUTMOB PEIIEHUsI CUCTEM JIBYX JIMHEHHBIX
YpaBHEHHMH € JBYMsl NIEPEMEHHBIMH CIIOCOOOM TOJCTAaHOBKH M CIIOCOOOM ClIOKEHUs. BBenenue cucrem
MO3BOJIIET 3HAUUTEIBHO PACIIUPUTh KPYT TEKCTOBBIX 3aJay, PeIIaeMbIX C TIOMOIIIbIO anmnapara aareOpbl.
[IpumeneHne cuctem ympolaeT mpolece nepeBojia JaHHbIX 3a7aul ¢ OOBIYHOTO A3bIKa Ha A3BIK YpaBHE-
HU.

Koumponvnvix pabom: 1

7. IToBTOpenue (6 yacon)
OcHosHas yenw. IIoBTOPUTD, 3aKpenuTh U 00001MTH OcHOBHBIE 3Y H, momydeHnsie B 7 Kiacce.
Koumponvnwix pabom: 1



7 KJ1ace

I'EOMETPUA
2 yaca B Heliel0, Bcero 70 yacon
KonTpoabHbIX padoT 6
1. HauvanbHble reomeTrpuueckue cBeaenns (13 yacoB)

[Ipocreiitme reomerpudeckue GUTypsl: MpsiMast, TOUKa, OTPE30K, Iy, yroi. [lonstue paBeHcTBa
reoMmerpuueckux ¢uryp. CpaBHeHHE OTPE3KOB M yrioB. M3mepeHue oTpeskoB, IMHa oTpes3ka. M3-
MEpEHHue YIioB, rpaaycHas Mmepa yria. CMexHble U BepTUKAJIbHBIE YIJIbl, UX CBoicTBa. llepnennu-
KYJISIpHBIE MIPSIMBIE.

OcHognas yeib — CUCTEMATH3UPOBATh 3HAHUS yUYAIIUXCS O MPOCTEUITNX T€OMETPUIECKHUX (Hu-
rypax U UX CBOICTBax; BBECTU MOHITHE PaBeHCTBA PUTyp.

B nmaHHOW Teme BBOIATCS OCHOBHBIE T€OMETPUYECKUE MOHATHUS U CBOMCTBA MPOCTEUIIHUX TEO-
METpUUYECKUX (UTYp Ha OCHOBE HATJISHBIX MPEJCTABICHUN ydaluXcs MyTeM 000OIeHUs OYeBUI-
HBIX WM U3BECTHBIX M3 Kypca MareMaTuku |—o6 kiraccoB reoMerpudeckux (aktos. [ToHsTHE akcu-
OMBI Ha HAYaJbHOM 3Tare 0O0y4YeHHs] He BBOAMUTCS, U CAMU aKCUOMBI HEe (POPMYIHPYIOTCS B SBHOM
Bujie. HeoOXouMbIe HCXOTHBIC TIOJI0KEHUS, HA OCHOBE KOTOPBIX M3yYarOTCsl CBOMCTBA reOMETpHYe-
cKuX Quryp, npuBoAsTCS B onucarenbHor dopme. [IpuHIIMINATEHEIM MOMEHTOM JIaHHOM TEMBI SB-
JISIETCS BBEJICHHUE MOHATHS PABEHCTBA T'€OMETPUYECKUX (UTYp Ha OCHOBE HAIJISIIHOTO TOHSTHS
HajoxeHus1. OnpeaereHHOe BHUMAHUE JI0JKHO YACISTHCS MPAKTUYECKUM MPUIT0KEHUSM IeOMETPU-
YECKUX MOHSATHH.

Konmponvnvix pabom: 1

2. Tpeyroabuuku (17 yacoB)

TpeyronsHuk. IIpu3Haku paBeHCTBa TpeyroiabHUKOB. llepnennukyisap k npsamoil. Meauansl,
OMCCEKTPUCHI U BBICOTHI TPEYTOJIbHUKA. PaBHOOEPEHHBIN TPEYTOJIbHUK U €ro CBOMCTBA. 3a7auu Ha
IIOCTPOEHHUE € ITOMOIIBIO LIUPKYJIS U JIUHEHKH.

OcnosHas yenb — BBECTHU MOHATHE TEOPEMBI; BHIPa0OTaTh YMEHHUE JI0Ka3bIBaTh PABEHCTBO TpE-
YTOJIBHUKOB C IIOMOIIBI0 M3YYEHHBIX NPU3HAKOB; BBECTH HOBBIM KJIACC 3a]a4 — Ha IIOCTPOEHHUE C
ITOMOUIBIO HUPKYJIS U JIUHEHKH.

[Ipu3Hakyu paBeHCTBA TPEYrOJILHUKOB SIBIISIFOTCSI OCHOBHBIM pabOYMM ammapaTroM BCETro Kypca
reomeTpuu. Jloka3arenbcTBO OOJBIIEH YaCTH TEOPEM Kypca U TakXkKe pellieHHue MHOTHX 3a/1a4 POBO-
JUTCS IO CJENYIOIIEH CXeMe: OUCK PaBHBIX TPEYrOJIbHUKOB — OOOCHOBaHHE MX PaBEHCTBA C I10-
MOILBIO KAKOT0-TO MPU3HAKA — CJICACTBUS, BBITEKAIOIIME U3 PABEHCTBA TPEYroJbHUKOB. [IpuMene-
HHE€ TIPU3HAKOB PABEHCTBA TPEYTOJIBHUKOB IIPU PEIICHUM 3a74a4 JACT BO3MOXKHOCTH ITOCTEIEHHO
HAKaIlJIMBaTh OIBIT IIPOBEICHUS JI0KA3aTeIbHBIX paccykaeHui. Ha HavalbHOM 3Tane u3ydeHus U
MPUMEHEHUSI NTPU3HAKOB PAaBEHCTBA TPEYTOJIbHUKOB LI€JI€cO00pa3HO HCIIOJIb30BAaTh 3a/ladll C TOTO-
BBIMH YEPTEKAMHU.

Konmponvnvix pabom: 1

3. MapanaenabHbie npsimblie (11 yacoB)

[Tpu3Haku mapaienbHOCTH NPSAMBIX. AKCHOMA MapajuleibHbIX NpsAMBIX. CBOWMCTBA MapasieNb-
HBIX TPSIMBIX.

OcnosHas yenb — BBECTH OJHO U3 BKHEHIINX MOHATUN — IMOHATHE MapaIeNIbHBIX MPSMBIX;
JaTh TIepBOE MPEJICTaBICHUE 00 aKCMOMAaxX U aKCHOMaTHYeCKOM METOJI€ B T€OMETPUU; BBECTH aKCHO-
MYy HapajieNIbHBIX MPSAMBIX.

[Tpu3HaKH 1 CBOWCTBA MapayUIeIbHBIX MPSIMBIX, CBSI3aHHBIE C YIIIAMH, 00pa30BaHHBIMH IIPH TIEpe-
CEUEHMH JIBYX INPSAMBIX CEKYIIEH (HaKpecT JeXalluMi, OJJHOCTOPOHHUMHU, COOTBETCTBEHHBIMH ), LU~
POKO HCTIONB3YIOTCS B JATBHEHIIIEM NIPU U3YYEHUH YEThIPEXYTOJIbHUKOB, TOJT00HBIX TPEYTOBHUKOB,
IIPU PELICHNH 33714, a TAKXKE B Kypce CTEPEOMETPUH.

Konmponvnvix pabom: 1



4. CooTHoOIIEHUSI M€Ky CTOPOHAMHM H yriIaMu TpeyrojbHuka(20 yacoB)

Cymma yrioB TpeyroibHuka. COOTHOIIEHHE MEXAY CTOPOHAMHUHU yIiIaMHu TpeyroiabHuka. Hepa-
BEHCTBO TpeyrojpHUKa. IIpsMoyroyibHble TPEYroJbHUKH, UX CBOICTBA U IIPU3HAKU paBeHCTBA. Pac-
CTOSIHUE OT TOYKHM A0 NpsMOM. PaccTositHue mexay napauieabHbIMU OpsiMbiMu. Iloctpoenue Tpe-
YTOJIbHUKA 110 TPEM 3JIEMEHTAM.

OcHosHas yenb — PacCMOTPETh HOBBIE HHTEPECHBIE U BA’KHBIE CBOMCTBA TPEYIOJBbHUKOB.

B nmaHHO# TeMe JOKa3bpIBa€TCS OAHA M3 BAXKHEUIINX TEOPEM F€OMETPUH — TEOPEMA O CYMME yT-
J0B TpeyroyibHuKa. OHa MO3BOJISIET aTh KJIAacCU(UKAIMIO TPEYTOJIBHUKOB MO yriiaM (OCTPOYIroJib-
HBIM, IPSIMOYTOJIbHBIM, TYIIOYTOJIbHBIN), @ TAKXKE YCTAHOBUTh HEKOTOPBIE CBOMCTBA M IPU3HAKHU pa-
BEHCTBA MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB.

[ToHsTHE paccTOAHUS MEXIY NapaJljeIbHBIMU IPSIMBIMU BBOJUTCSI HA OCHOBE JJOKa3aHHOM mpen-
BAPUTEIBHO TEOPEMBI O TOM, YTO BCE TOUKHU KAXKJI0M U3 JIBYX NapaJlIeIbHBIX MPSMBIX PaBHOYAAICHBI
OT JIpyroi mpsMoil. TO MOHATUE UIPAET BAXKHYIO POJb, B YACTHOCTH UCIOJb3YETCA B 3aJadax Ha
IIOCTPOEHHUE.

[Ipu pemienuu 3aaa4 Ha MOCTPOEHUE B 7 KJAacce CIEAYeT OIPAHUYMUTHCS TOJIBKO BBIIIOIHEHUEM H
OIKMCAaHUEM MOCTPOCHUS UCKOMOI (UTyphl. B OTIENBHBIX Cllydasx MOKHO MPOBECTH YCTHO aHAIU3 U
JI0KAa3aTeNIbCTBO, a JIEMEHTHI UCCIIENOBAHMS JTOJDKHBI IIPUCYTCTBOBATH JIMIIB TOI'Z1A, KOrAa 3TO Oro-
BOPEHO YCJIIOBHEM 3aJa4H.

Konmponvnvix pabom: 2

5. IloBTopenue. Pemenue 3anau (9 4.)
Ocnosnas yenv. 11oBTOpUTH, 3aKpenUTh U 0000UUTH OcHOBHBIE 3YH, mony4yeHHsie B 7
KJ1acce.
Konmponvnvix pabom: 1

8 kaacce
AJITEBPA
3 yaca B Hene0, Bcero 108 yacos
KonTpoabsnbix pador 9

1. PanmonanbHbIe Apodu (25 yacos)
Pammonansnas npo6s. OCHOBHOE CBOWCTBO JpoOu, cokpaiieHue npoOeid. ToxkIecTBeHHbIE

npeoOpa3oBaHusl palMOHAIBHBIX BbIpaxkeHUH. DyHKIMA y = — U ee rpaduk.
X

OcHosHnas yenb — BBIPA00TATh YMEHHE BBIMOJIHATH TOXKJIECTBEHHBIE MPEOOpPa30BaHUS PAIHO-
HAJIBHBIX BBIPAYKECHU.

Tak kak NEHCTBUS C pallMOHANBHBIMHU JPOOSIMH CYIIECTBEHHBIM O0pa30oM OMHpAIOTCA Ha JAeH-
CTBUS C MHOTOWJIEHAMHM, TO B Ha4aJie TEMbl HEOOXOUMO MOBTOPHUTH C YYaIIUMHUCS MTPE0oOpa3OBaHU
LIEJIBIX BBIPAXKEHUN.

['maBHOE MeCTO B JaHHOHM TeMe 3aHUMAIOT AITOPUTMBI JEHCTBUN APOOSIMHU. Ydaluecs TOJIKHBI
MMOHUMATh, YTO CYMMY, Pa3HOCTh, MPOU3BECHIE M YaCTHOE JIPOOEi Bceraa MOXKHO TMPEICTaBUThH B
Buzie Apoou. [Iprobperaempie B TaHHOW TEME YMEHHS BBHITIOJHATH CIOKEHHUE, BEIYMTAHHUE, YMHOXKE-
HUE U JIelIeHne IpoOei SABISIOTCS OMOPHBIMH MpeoOpazoBaHUsX APOOHBIX BeIpakeHui. [ToaToMy um
cilenyeT ynenuTh ocodoe BHUMaHue. HemenecooOpa3Ho mepexoauTh K KOMOMHHUPOBAHHBIM 3a/IaHUSIM
Ha BCE JCWUCTBUS C APOOSMU MpexJe, yeM Oyay yCBOCHBI OCHOBHBIE alTOPUTMBI. 3aJaHUS Ha BCE
JENUCTBUS C TPOOSMH HE TOJDKHBI OBITh U3JIUIITHE TPOMO3KUMH U TPYIO0EMKUMHU.

[Ipu HaxoXAeHUH 3HAYCHHI qpoOeil JaroTCs 3a/aHusl Ha BBIYUCICHUS C TIOMOIIBIO KAIBKYISTO-
pa. B nanHO# TeMe paclUpsArOTCS CBEAECHUS O CTAaTUCTHYECKHX XapaKTepUCTHKax. Bpoautcs
MOHATHE CPEOHEr0 TapMOHUYECKOIO PAAa IOJOKUTEIbHBIX 4ucen.l3yueHre TeMbl 3aBepIIacTCs

. k
paccMOTpeHHEeM CBOMCTB rpapukadyHKIUN y = — .
X



Koumponvnwix pabom: 2

2. Ksaaparnblie kophu (17 yacos)
ITonarue 06 mppanuoHanpHbIX yrciaax. OOmue cBeJeHHs 0 JeHcTBUTENBHBIX unciax. Kaapart-
HBIA KOpeHb. [loHATHE O HAXOXXACHWU MPUOIIKEHHOTO 3HAYEHUs KBajapaTHOro kopHs. CBoiicTBa
KBaJpaTHbIX KopHel. IIpeoOpa3oBaHus BbIpaXKeHWH, cOAEpKalMX KBaJpaTHble KOpHU. DyHKuIMA

y =+/x , €e CBOMCTBa U IpaduK.

OcnosHas yenb — CUCTEMAaTH3UPOBATh CBEICHUS O PAlMOHAIBHBIX YUCIIAX U JaTh MPEACTaBIIC-
HUe 00 UPPALMOHAIBHBIX YHCIIAX, PACIIMPUB TEM CaMbIM IOHATHE O YHUCIIE; BBIPAOOTaTh YMEHUE Bbl-
MOJTHSATH MPEeoOpa30BaHUs BBIPAKEHHIA, COACPIKALINX KBAaAPATHBIE KOPHU.

B naHHOHN Teme ydaniyecs IOJydarOT HA4aJbHOE IPEACTABICHUE O IOHATHUU JIeH CTBUTEIBHOIO
yucna. C 3Toi 1enbio 00001Iat0TCsl U3BECTHBIE yUalllUMCs CBEICHUS O PAallMOHAIBHBIX uHciax. s
BBEJICHUS MOHATUSA UPPALMOHAIBHOIO YHACIIA UCIOJIB3YETCSl HHTYUTHUBHO IPEACTABICHUE O TOM, YTO
Ka)KJIbI OTPE30K UMEET JUIMHY U IIOTOMY Ka)J0W TOYKE KOOPAMHATHOU IIPSIMOM COOTBETCTBYET He-
KoTopoe uuciio. [Toka3piBaeTcs, 4TO CyIIECTBYIOT TOUKH, HE UMEIOLIHE PallMOHAIBHBIX a0CLHCC.

IIpn BBeneHUM NMOHATHS KOPHS IIOJE3HO O3HAKOMMUTH YYAIIUXCSA C HAXOKICHUEM KOPHEW C IO-
MOILBIO KAJIBKYJISATOPA.

OcCHOBHOE BHMMAaHHUE YAENAETCS MOHATHIO apU(PMETHUECKOTO KBaJpPaTHOTO KOPHS M CBOMCTBamM
apu(pMeTHYECKUX KBaJpaTHbIX KOpHEH. /l0Ka3bIBalOTCS TEOPEMBI O KOPHE U3 MPOU3BEICHUS U IPOOH,

[ 2 o
a TaKKC TOXIACCTBO a = |Cl , KOTOPBIC IMOJY4YarOT IIPUMCHCHHUC B Hp606pa3OBaHI/I${X BBIpA’XCHHU,

COACPIKAIUX KBAAPATHBIC KOPHMH. CHCL{I/IaJ'ILHOG BHUMAaHHC YIACIACTCA OCBO60)KI[6HI/IIO OT Uppanro-
a a

—_— .

vb Vb £4c

BBIPpAXKCHUS, COACPIKAINNEC KOPHHU, HACTO UCIIOJIB3YCTCA KaK B CAMOM KYpPCE anre6pbl, TaK U B KypcCax

reOMEeTPUH, aIredphl U Havyall aHaJIu3a.
[Tponomxkaercs paboTta Mo pa3BUTHIO (GYHKIMOHAIBHBIX NpEACTaBICHUN yuamuxcs. PaccMmarpu-

HaJIbHOCTH B 3HaAMCHATCIIC IlpO6I/I B BBIpAKCHHAX BHOA YMGHI/Ier606pa30BI>IBaTI)

BalOTCs QYHKIUSA y = Jx , ee cBoiictBa 1 rpaduk. [Ipy m3ydeHnn QyHKIHAN y= Jx mokassBaeTcs

ee B3aMMOCBsI3b ¢ (pyHKIHMEH y = X2, T1e X > 0.
Konmponvnvix pabom: 1

3. KBanpaTtnbie ypaBHenus (23 yacoB)

KBanpatHoe ypaBHeHue. @opmysna KOpHEH KBaJpaTHOIO ypaBHEHHMs. PelieHue panuoHaIbHBIX
ypaBHeHuH. Pemenne 3anay, NpUBOAAIINX K KBAaAPATHBIM YPABHEHUSAM U IIPOCTEUIINM palMOHAIb-
HBIM YPaBHEHMSIM.

Ocnoeénas yenb — BbIPaOOTATh YMEHMsI pellaTh KBaJpaTHbIE YpPaBHEHUS U MPOCTEHIINE paruo-
HaJIbHBIEC YPAaBHEHUS U IPUMEHATH UX K PELICHUIO 3a1ad.

B Hauane TemMbl NpUBOASTCS IPUMEPHI PELICHHS] HEMOJIHBIX KBaJAPAaTHBIX YpaBHEHUNH. DTOT MarTe-
pHasl cUCTeMaTu3upyeTcs. PaccMaTpuBarOTCsl alrOpUTMBI PEIIEHUST HEMIOJIHBIX KBAJApPAaTHBIX YpaBHE-
HHM pa3IMYHOTO BHUJIA.

OcCHOBHOE BHMUMAaHHUE CIEAYET yAEIUTh PELIEHUIO YPaBHEHUN BUIA ax’+bx+c=0,rrea#0,c
HCIOJIb30BaHuEM (popMmysbl KopHel. B naHHO# Teme ydamuecs: 3HakoMsTcsa ¢ ¢popMynamu Buera,
BBIPAXKAIOLIMMH CBSI3b MEX/Y KOPHSAMH KBaJpaTHOTO ypaBHEHHs U ero kodd¢unuenramu. OHH uc-
MOJIB3YIOTCS B JAJIBHEHMIIEM MPH J0Ka3aTEIbCTBE TEOPEMBI O PA3JIOKEHUU KBAJPATHOIO TPEXUICHA
HAa JINHEWHbIE MHOXKUTEIIH.

VYyaiuecss oBlazeBalOT CocoO0M peleHus APpOoOHBIX pallMOHANIbHBIX YpaBHEHHM, KOTOPBIA co-
CTOUT B TOM, YTO PEILICHUE TAKUX YPABHEHUU CBOJUTCS K PELICHUIO COOTBETCTBYIOIIMX LIEIBIX YpaB-
HEHHH C MOCJIETYIOIIUM UCKIIFOUEHHEM IOCTOPOHHUX KOPHEM.

N3yuyeHue NJaHHOM TEMBI NO3BOJISET CYIIECTBEHHO PACLIMPUTh alllapaT ypaBHEHUH, UCIIOJIb3Ye-
MBIX JUISl PEIICHHs TEKCTOBBIX 3a/1a4.

Koumponvnwix pabom: 2



4. HepaBenctna (18 yacos)

UucnoBble HEpaBEHCTBA U UX CBOMCTBA. [[owIeHHOE CIIOKEHHME M YMHOKEHUE YHMCIIOBBIX HeEpa-
BeHCTB. [lorpemnocts U TOUyHOCTH NpUOIMKEHUs. JIMHElHbIE HEpaBEHCTBA C OJIHOM NMEPEMEHHON U
UX CHCTEMBI.

Ocnoénas  yenb — O3HAKOMUTH YYalllUXCsl C IPUMEHEHHUE: HEPABEHCTB I OLICHKU 3HAYEHHU
BbIp)XEHUI, BbIpa0OTaTh YMEHHUE PELIATh JUHEHHbIE HEPABEHCTBA C OJIHOW MEPEMEHHOW U UX CH-
crembl. CBOICTBA YUCIIOBBIX HEPABEHCTB COCTABIIAIOT Ty 0a3y, Ha KOTOPOW OCHOBAHO pELICHUE JIU-
HEHHBIX HEPABEHCTB C OJHON mepeMeHHOW. T peMbl O NOWICHHOM CIOXEHUU U YMHOKCHHH HeEpa-
BEHCTB HAXOJUTh IMPUMEHEHHUE IIPU BBINOIHEHUM IPOCTENIINX YIIPAXKHEHUH Ha OLIEHKY BBIPAXKEHUM
10 MeToJy IpaHull. BBoasTCs NOHATUS aOCOIIOTHON MOIPEIIHOCTH M TOYHOCTH MPUOIMKEHUs, OT-
HOCHUTEJIbHOW MOIPEUIHOCTU. YMEHUS NMPOBOIUTH JACAYKTUBHBIE PACCYKIEHUS IOJIY4alOT pa3BUTHE
KaK IIPY J0Ka3aTeJIbCTBAX YKAa3aHHBIX TEOPEM, TaK U IIPU BBIIIOJHEHUM YIPa)KHEHUI HA JI0KA3aTelb-
CTBA HEPABEHCTB.

B cBA3M ¢ penieHMEM JTMHEUHBIX HEPABEHCTB C OJHOW IEPEMEHHO: JACTCs MOHATHE O YMCIIOBBIX
IIPOMEXKYTKAX, BBOJSTCS COOTBETCTBYIOIIME HAa3BaHUS U 0003HaueHHUs. PacCMOTpeHHIO CUCTEM He-
PaBEHCTB OJJHOW NIEPEMEHHON IIPEUIECTBYET O3HAKOMIICHUE YUYAIUXCs C TIOHATUSAMH [IEPECEUECHUS U
00BETMHEHNSI MHOXKECTB.

IIpu pemieHnM HEPABEHCTB UCIIOJIB3YIOTCS CBOMCTBA PABHOCUIIBHBIX HEPABEHCTB, KOTOPBIE Pa3b-
SICHAIOTCSI HA KOHKPETHBIX IpuMepax. Ocoboe BHUMaHUE ClENyeT YIEIUTh OTpabOTKE yMEHHUS pe-
IaT MpocTeifire HepaBeHCTBa Bua ax >b, ax <b, ocTraHoBUBLIKCE crienManbHO Ha caydae, KOrjaa a
<0.

B 91011 TEME paccMaTpuBaeTCs TaKXKE PELICHUE CUCTEM JBYX JIMHEUHBIX HEPABEHCTB C OJHOM Ile-
PEMEHHOM, B YaCTHOCTU TaKUX, KOTOPHIE 3alICAHbI B BU/I€ IBOMHBIX HEPABEHCTB.

Konmponvnvix pabom: 2
5. Crenensb ¢ HeJbIM NMOKa3aTejeM. JJIeMeHThI cTATUCTHKH (12 yacoB)

Crenens ¢ 1enplM nokasareseM u ee cBoiictBa. CraHnapTHbI By yncia. HaganpHele cBeneHus
00 OpraHu3aIy CTATUCTHYECKUX UCCIICTOBAHHIA.

OcnosHas yenb — BBIpa0OTAaTh YMEHHE MPUMEHATh CBOWCTB, CTENEHU C IENIBIM MTOKa3aTeeM B
BBIUHCIICHUSX U NpeoOpa3oBaHMsIX CHOPMUPOBATH HauyalbHBbIE MPEACTABIECHUS O cOOpe M Ipylnu-
POBKE CTAaTUCTUYECKUX JaHHBIX, UX HAIVISIHON UHTEPIPETALUH.

B ar0ii Teme popmynupyroTCs CBOICTBA CTETIEHHU € LIEIBIM MTOKa3zaTeaeM. MeTos 1oKa3aTenbCcTBa
9TUX CBOWCTB IOKA3bIBAECTCS HA IIPUMEPE YMHOXKEHHS CTENEHEW C OJIMHAKOBBIMM OCHOBaHUsAMU. [la-
€TCsl TIOHATHE O 3allMCH YMciia B CTaHAApTHOM BHE. [IpuBoIATCSA MpUMeEphl MCIOIb30BAaHUS TaKOM
3amucH B (pr3KKe, TEXHUKE U APYTHX 00JIACTAX 3HAHUM.

VYyamuecs noiay4yaroT HaualbHbIE IPEACTaBICHNs 00 OpraHU3alMy CTATUCTUYECKUX HCCIIE0Ba-
Huil. OHM 3HAKOMSATCS C MOHATUSMHU I'eHEpabHON U BBIOOPOYHOM coBOKynHOCTHU. [IpuBoasTcs npu-
Mepbl MPEJCTABJICHUS CTaTUCTUYECKUX NAHHBIX B BHUJE TAOIMIl YaCTOT U OTHOCUTENIbHBIX YaCTOT.
VYyammMcs npeasararTcs 3a/1laHus Ha HaXOKJeHHe MO TaOJiMIle 4acTOT TaKMX CTaTUCTUYECKHUX Xa-
PaKTEpUCTUK, KaK CpeHee apupMeTuueckoe, Mojia, pazMax. PaccmaTprBaercss BOIpoc O HarjsiAHON
MHTEPHpETalluK CTaTUCTHYECKOW MH(popManuu. M3BecTHbIE yyaluMcs CIIocOObl HAIJISTHOTO Mpei-
CTaBJICHUS CTATUCTUYECKHUX JIAHHBIX C MOMOIIBIO CTOJIOYATHIX U KPYTOBBIX HAarpamMM PaclIupsIFOTCs
3a cYeT BBEJICHUS TaKUX MOHATHUH, KaK MOJUTOH U TUCTOrPaMMa.

Konmponvnvix pabom: 1

6. IToBTopenue (13 yacoB)
Ocnognas yens. I1oBTOpUTH, 3aKpenuTh 1 00001KTH ocHOBHBIE 3YH, monmyueHHbie B § Ki1acce.
Konmponvnvix pabom: 1



Coaepxxanue y4eOHOro Kypca

8 knace
I'EOMETPUA
2 yaca B HeJleJII0, Bcero 72 yacoB
KonTpouabsHbix pador S
1. Yeroipexyroiabuuku (14 yacos)

MHOroyrojapHHK, BBITYKJIBIA MHOIOYTOJIBHHMK, YETBIPEXYrojabHUK. [lapannenorpamm, ero cBoii-
ctBa u npu3Haku. Tpanernus. [IpsMoyronbHuK, poM0, KBaapart, ux cBoiictBa. OceBas U LEHTpaIbHAs
CUMMETPHH.

Ocnoénas yenb — U3y4uTh HauOoJiee BaXKHbIE BUIbI YETHIPEXYTOJbHUKOB — IapajuleIorpamm,
IPSIMOYTOJIbHUK, pOMO, KBaJpat, TpalleLuio; JaTh IpeAcTaBieHue o (purypax, odiagaromux oceBoi
WY UEHTPAIBbHOW CUMMETPHUEH.

JlokazarenbcTBa OOJBIIMHCTBA TEOPEM JaHHOM TEMbl W pElleHHMs] MHOTMX 3a/ad IPOBOJATCS C
IIOMOUIBIO MPU3HAKOB PABEHCTBA TPEYTOJILHUKOB, IIO3TOMY I10JIE3HO X MOBTOPUTH B Hayalle U3yde-
HUS TEMBI.

OceBas U LEHTpaJIbHAs CUMMETPUU BBOJATCSA HE KakK MpeoOpa3oBaHUE IUIOCKOCTH, a KaK CBOM-
CTBa F€OMETPUYECKUX (PUTYp, B YACTHOCTU YETHIPEXYrOJIbHUKOB. PaccMOTpeHHe 3TUX MOHATHH Kak
NBIDKEHUH IIJIOCKOCTH COCTOUTCA B 9 Kitacce.

Konmponvnvix pabom: 1

2. Inomann (14 yacoB)

[TonsTre miomaau MHOroyroibHuka. Ilnomanu npsmoyronbHuKa, napauieaorpaMMa, Tpeyroib-
HUKa, Tparnenuu. Teopema [Tudaropa.

OcHoénas yenb — PACIIUPUTh U YIIyOUTh MONTY4YEHHbIE B 5—6 KilaccaX IpEJCTaBJICHUS y4a-
MXCsl 00 U3MEPEHUH U BBIUMCIICHUU IUIOIIAAEH; BbIBECTH (OPMYJbI IUIOIIAZCH MPsIMOYrojibHHKA,
napajuiesiorpaMma, TpeyrojibHUKa, Tpalelyy; J0Ka3aTb OJHY M3 IJIABHBIX TEOPEM I'€OMETpUU —
teopemy IIudaropa.

BeiBon dopmyn [uist BIYMCIEHUS IUIOIIAJEH MPSAMOYTOIbHUKA, MTapajljiesiorpaMmma, TpeyrojabHU-
Ka, Tpallelluu OCHOBBIBAETCS HA JBYX OCHOBHBIX CBOMCTBAax IUIOIIAJEH, KOTOPbIE IPUHUMAIOTCS UC-
XOJIl U3 HAIJISIAHBIX NPEICTaBJICHUH, a Takke Ha (opMylie TUIOIIaIu KBagpaTa, 000CHOBAaHHE KOTO-
poii He ABIseTCA 00s3aTENbHBIM IS yJaluXcs.

HerpagunmonHol ais IIKOJIBHOTO Kypca fBISETCS Teopema 00 OTHOIICHWHU IUIouiaied Tpe-
YTOJIBHUKOB, UMEIOUIMX IO paBHOMY yrily. OHa MO3BOJIET B JaJbHEMIIEM JaTh IPOCTOE JOKa3a-
TEJIbCTBO MPU3HAKOB MOJIOOUS TPEYroJIbHUKOB. B 3TOM COCTOMT OJHO W3 MPEUMYILECTB, 00YCIOB-
JIEHHBIX PAHHUM BBEJCHHUEM MOHATHS IIOMAIN.

Joka3zatenbcTBo TeopeMsl Iludaropa ocHOBbIBaeTCS Ha CBOMCTBaxX IUIOMIafeil U Gopmynax st
IIoIaze KBaapara U NpsMOYroyibHUKa. Jloka3piBaeTcsl Takxke Teopema, oopaTHast Teopeme Iluda-
ropa.

Koumponvnwix pabom: 1

3. ITono6HbIe TPeyroabHUKH (23 4YacoB)

[Tono6uble TpeyronbHuky. [lpru3naku nono0us TpeyroiabHUKOB. [IpuMenenue nmonodus k gokasza-
TEJILCTBY TEOpPEM M pelieHuio 3aaad. CHHyC, KOCUHYC W TaHI€HC OCTPOro yria NpsiMOYrOJbHOTO
TPEyTOJIbHUKA.

OcnosHas yenvb — BBECTU MOHATHE MOJAOOHBIX TPEYTOJBHUKOB; PaCCMOTPETh MPU3HAKU 1101001
TPECYTOJbHUKOB U UX IIPUMCHCHUSA,; CACIATh HepBBII\/'I mar B OCBOCHHUH yHalllUMHUCAd TPUTOHOMECTPUYC-
CKOTO amnmnapaTa reoMeTpHuH.

Omnpenenenre MoI0OHBIX TPEYTOJIBHUKOB J1a€TCSl HE Ha OCHOBE MpeoOpa3zoBaHUs Moa00us, a de-
pe3 paBEHCTBO YIJIOB U MPOMOPLHUOHAIBHOCTh CXOJCTBEHHBIX CTOPOH.

[Ipu3naku nmogo0usi TPEYroabHUKOB JOKA3bIBAIOTCS C IMOMOILBIO TEOPEMBI 00 OTHOUIEHHH ILIO-
1aJeil TPeyroJbHUKOB, UMEIOIINX 10 PABHOMY YTIIy.



Ha ocHoBe npu3HaKkoB 1mo1o0ust JOKa3bIBAETCA TeOpeMa O CpeiHel JTMHUM TPEYTOJIbHUKA, YTBEp-
KJICHHUE O TOYKE MepeceyeHusl MeraH TPEYrojJbHUKA, a TAKXKe JBa YTBEPXKJICHUS O IPONOPIIMOHAT b-
HBIX OTpE3Kax B IPSIMOYTOJIbBHOM TPEYrojbHUKE. [laeTcs mpencTaBieHue 0 METOJE 000U B 3a1a-
Yyax Ha MOCTPOEHUE.

B 3akiroueHne TeMbl BBOJSATCS JIEMEHThI TPUTOHOMETPUU — CHUHYC, KOCUHYC M TAHT€HC OCTPOI0
yria npsMOYyroJbHOTO TPEYrOJbHUKA.

Konmponvuvix pabom: 2

4. Oxpy:xHocTh (16 4acoB)

B3aumHoe pacnosnoxkeHue npsaMon n okpyxHocTu. KacarenbHas K OKPYKHOCTH, €€ CBOMCTBO U
npu3HaK. lleHTpaibHble U BIHCAaHHBIEC YIVIbl. YeTblpe 3aMedarebHble TOYKH TpEyroyibHUKA. Bru-
CaHHasi U OIIMCAHHAsI OKPYKHOCTH.

OchosHas yenb — PaCIIUPUTH CBEICHHUS 00 OKPY)KHOCTH, TOJYYEHHBIE YYaIIUMHUCS B 7 KJlacce;
U3YyYUTh HOBBIE (DAKThI, CBA3aHHBIE C OKPYKHOCTBIO; ITO3HAKOMHUTH YYAIMXCSl C YETHIPbMS 3aMme-
YaTeJIbHBIMA TOYKAMHU TPEYTOJIbHUKA.

B naHHOI TeMe BBOJUTCSI MHOTO HOBBIX IIOHATHH M PACCMaTPUBAETCSI MHOTO YTBEP)KIECHUH, CBsI-
3aHHBIX C OKPY>KHOCTBIO. J{J11 ©X YyCBOEHHUS CENYET YAEIUTh O0JIbIlI0Oe BHUMAHUE PELIECHUIO 3a/1au.

VYTBepKIeHUs 0 TOUKE NepeceueHus] OMCCEKTPUC TPEYTroJbHUKA U TOUKE MEPECeUCHUs CEepeaH-
HBIX INEPIEHIUKYIIPOB K CTOPOHAM TPEYTOJIbHUKA BBIBOJATCS KAK CIEICTBHS M3 TEOPEM O CBOU-
CTBaxX OMCCEKTPUCHI yIila U CEPeIMHHOIO MEepHeHIUKYIsIpa K oTpe3Ky. Teopema o Touke mnepecede-
HUS BBICOT TPEYTOJIbHUKA (MM UX MPOJOJIKEHUIN) JOKA3bIBAETCS C MIOMOILBIO YTBEPKACHUS O TOUKE
IIEPECEUCHUS CEPEAVHHBIX NEPIICHINKYIISIPOB.

Hapsiny ¢ Teopemamu 00 OKpY>KHOCTSIX, BIIMCAHHOM B TPEYroJbHUK U ONUCAHHOW OKOJO HETO,
paccMaTpuBarOTCsA CBOMCTBO CTOPOH OMMCAHHOIO YETHIPEXYTOJbHUKA U CBOMCTBO YIJIOB BIIMCAHHOTO
YETBIPEXYrOJIbHUKA.

Konmponvnvix pabom: 1

5. IMoBTopenue. Pemenne 3axay (5 yacos)
OcHosnas yenw. [1oBTOpUTD, 3aKpenuTh U 00001mKUTH OcHOBHBIE 3Y H, mony4yenHsie B 8 kiacce.

9 kyacc
AJITEBPA
3 yaca B Heaen0, Bcero 102 yacos
KonTpoabsnbix pador 7

1. CsoiicrBa pynkuuii. KBaaparnunas ¢pynkous (19 yacos)

Oynkuus. CpoiictBa ¢pyHkiuil. KBagparHeiil TpexuseH. Pa3noxeHue KBagpaTHOTO TpexujieHa Ha
MHOXkUTenH. PyHKIuUA y = ax” + bx + ¢, ee cBoiicTBa U rpaduk. CTeneHHas QyHKIUS.

Ochosnas  yenb — PACHIMPUTH CBEJCHHS O CBOMCTBAX (DYHKIMI, 03HAKOMUTbH ydallluXxcs €O
CBOMCTBaMHM U TpapUKOM KBaJPaTUUHON ()YHKIIMH. I

B Hauane TeMbl cucTeMaTU3UPYIOTCS cBeleHUsl O QYHKIUAX. [IOBTOPSIFOTCSI OCHOBHBIE MOHSTHS:
¢byHKIMA, apryMeHT, obaacTe onpeaeneHus GpyHkiuu, rpaduk. JlaloTcs MOHATUS O BO3pAacCTaHUH U
yObIBaHUU (YHKIIMH, MPOMEXKYTKAaX 3HAKOMOCTOSIHCTBA. Tem caMbIM co3naeTcs 06asza Jiisi yCBO-
€HMsI CBOICTB KBaJIpaTUYHOM M CTENEHHOM (DYHKIMH, a Takxke Ui JalbHeHero yriayoueHus pyHk-
LMOHAJILHBIX MPEICTaBICHUN IPU U3YYEHUU Kypca alnredpsl U Hayasl aHaIu3a.

[ToAroTOBUTENBHBIM IIATOM K M3YYEHHIO CBOWCTB KBAaAPAaTHYHOM (YHKLIMHU SBISETCS  TaKKe
paccMOTpeHHE BOIpoca O KBaAPATHOM TPEXWIEHE U €ro KOPHSX, BBIICICHUN KBaJpaTra JBy4eHa
13 KBaJAPaTHOTO TPEXWIEHA, PA3JI0KEHUH KBAaJPAaTHOIO TPEXUIEHA HA MHOKUTENH.

N3ydyenue kBagpatuyHOW (YHKIIMM HAYMHAETCA C PACCMOTPEHUS QYHKIHMH y = ax’, ee CBOWCTB 1
ocoOeHHOCTeH Tpaduka, a TaKKe IPYrHX YaCTHBIX BHJIOB KBAaJPAaTHUYHOW PYHKUUU — (QYHKIHUN y =
ax’ + b, y=a (x - m)°. DTH CBEICHNS UCIIONB3YIOTCS MPH W3ydeHHH CBOWCTB KBAIPATHYHON (yHK-
UM o61ero Buaa. BaxxHo, 4ToOb! yyamuecs: HOHSUIH, YTO TpapuK GYHKIUU y = ax? + bx + ¢ Moxer



GBITH MONTY4eH 13 rpaduKa GYHKIHH y = ax’ ¢ MOMOIIBIO ABYX [apalIebHBIX IIEPeHOCOB. [IpreMbl
MOCTpOoeHus rpadguka GyHKIUN Y = ax’ + bx + ¢ 0TpabaThIBAIOTCA HAa KOHKPETHBIX mpuMepax. [1pu
3TOM 0c000€ BHUMAHHE CIENYET YACTUTHh (POPMHUPOBAHUIO Y YUAIIUXCS YMEHHUS YKa3bIBaTh KOOP.IU-
HaThI BEPIIUHBI MapaboIibl, €€ OCb CHMMETPHH, HallpaBJIeHE BETBEH MapadoJIbl.

[Tpu u3ydeHuun 3TOi TeMbl JajbHENIIEe pa3BUTHE NOTYYaeT YMEHUE HaXOJUTh MO rpaduky mpo-
MEXYTKH BO3paCTaHUsl U YObIBaHUS (PYHKIMH, a TAaKkKe MPOMEXKYTKU, B KOTOPBIX (DYHKIUS COXpaHs-
T 3HaK.

Vyamiuecss 3HaKOMSATCST CO CBOMCTBAMH CTEICHHONW (DYHKIMHM y = X' IIPH YETHOM W HEYCTHOM
HATYpaJbHOM IOKa3arene 1. BBoguTcs monstue kopHs ra-ii crenenn. OHM MOTYYarOT MpeacTaBie-
HUE O HAaXOXXICHUM 3HAUCHUN KOPHA C MOMOUIbIO KaJbKyJIATOpa, IPUYEM BbIpaOOTKA COOTBETCTBY-
IOLINX YMEHHI He Tpedyercs.

Konmponvnvix pabom: 1

2. YpaBHeHusi M1 HepaBeHCTBA ¢ 0/HOI nmepemenHoi (11 yacon)

Lenbie ypaBHeHus. J{poOHbIe panoHanbHbIe ypaBHEeHUs. HepaBeHCTBa BTOPOi CTENEHH C OAHOM
NepeMeHHON. MeTo 1 MHTEPBAJIOB.

OcnosHas yeib — CUCTEMATH3UPOBATh U 0OOOIIUTH CBEICHUS O PEIICHUH IEJIBIX M IPOOHBIX pa-
[IMOHAJILHBIX YPAaBHEHUN C OJHON MEPEeMEHHOH, cPOpMUpPOBATh YMEHHE peIlaTh HEpaBEHCTBA BUJIA
ax2+I)x+c>01/mHax2+I)x+c<0,rnea¢0.

B s10ii Teme 3aBepiiaeTcs M3yueHUE palMOHAIbHBIX YPABHEHMI C OJIHOM NepeMeHHOi. B cBs3u ¢
3TUM TPOBOJMTCS HEKOTOpOe 0000IIeHNE U YIyOIeHHe CBeIeHni 00 ypaBHEHUSIX. BBOAATCS MOHS-
THS 1IEJIOT0 PAllMOHAIBHOTO YPABHEHUS U €r0 CTEIIEHU. Y Yallluecs 3HaKOMSTCS C PEIICHUEM ypaBHe-
HUN TPETbEW CTENEHU U YETBEPTOIl CTEMEHM C MOMOIIBIO PA3JIOKEHHUS] HA MHOXKUTEIU U BBEIACHMUS
BCIIOMOT'aTeJIbHOW NEepeMEeHHOM. MeToj pelleHuss YpaBHEHUW IyTEeM BBEACHHUSI BCIIOMOTraTeIbHBIX
IIEPEMEHHBIX Oy/eT LIIMPOKO HCIOJIb30BAaThCA B JabHEHIIEM NPU PEHICHUH TPUTOHOMETPUUECKHUX,
Jorapu(MUYECKUX U IPYTUX BUJOB YPaBHEHUN.

Pacmmpsrorcest cBeieHus O pelieHny IPOOHBIX pallMOHANbHBIX YPaBHEHHUM. Yyaliuecs 3HaKOMSIT-
Cs1 C HEKOTOPBIMM CIIEUAIbHBIMU IIPUEMaMU PELIEHHS TAKMX YPaBHEHUM.

@opMHpOBaHNE YMEHHH pelIaTh HEPABEHCTBA BHJIA ax? + bx + + ¢ > 0 mwm ax’ + bx + ¢< O, rje
a # 0, ocymecTBiseTcs ¢ ONOPOl Ha cBeJieHHs O rpaduKe KBaApaTUYHON (QYHKIUH.

VYyaiuecss 3HaKOMSTCSI ¢ METOJOM HHTEPBAJIOB, C MOMOIIBI0 KOTOPOTO PEILIAIOTCS HECIOKHBIE
paloHaIbHbIE HEPABEHCTBA.

Konmponvnvix pabom: 1

3. YpaBHeHUs] U HEPABEHCTBA ¢ ABYMs nepeMeHHbIMH (19 yacoB)

VYpaBHeHUE C ABYMs NMEpeMEHHBIMU U ero rpadguk. CucTeMbl ypaBHEHHH BTOPOM CTENEHH.
Pemenne 3ana4 ¢ MoMoOIIBIO CHCTEM YpaBHEHUW BTOpOU creneHu. HepaBeHCTBa ¢ nByMs IepeMeH-
HBIMU U UX CUCTEMBI.

OcnosHas yenv — BbIpadOTAaTh YMEHUE PEIIaTh IMPOCTEHIINE CUCTEMBI, COAEPIKAIINE YPAaBHEHHUE
BTOPOU CTEIIEHM C JBYMS IIEPEMEHHBIMU, U TEKCTOBBIE 3aJa4U C ITOMOILBIO COCTABIIEHUS TAKUX CH-
CTEM.

B naHHOI TeMme 3aBeplIacTCsl U3yUYEHUE CUCTEM YPABHEHMM C IByMs mnepeMeHHbIMU. OCHOBHOE
BHUMAaHUE yJEISAETCS CUCTEMaM, B KOTOPBIX OJIHO U3 YPABHEHUH IIEPBOM CTENEHH, a IPYroe BTOPOH.

M3BecTHBIN yyamuMcs crocod MOACTaHOBKH HaXOJIUT 3/€Ch JajbHelIee NPUMEHEHHE U M03BO-
JII€T CBOJUTH PEIICHUE TAKUX CHCTEM K PEIICHUIO KBaIPaTHOTO YPaBHEHHS.

O3HaKOMJIEHHME y4aIllUXCs C IPUMEpPaMH CUCTEM YPaBHEHUH C ABYMs EPEMEHHBIMU, B KOTOPBIX
o0a ypaBHEHMs BTOPOM CTEMEHHU, JOHKHO OCYIIECTBIATHCS C JOCTATOYHOM OCTOPOKHOCTBIO U Orpa-
HUYUBATHCS MPOCTEHIINMU IIPUMEPAMH.

[IpuBneueHne M3BECTHBIX y4yallUMCS Tpa@HUKOB MO3BOJIAET MPHUBECTH MPUMEPHI TpadudecKoro
peeHust cucteM ypaBHeHHH. C TOMOIIBIO TpadMuecKuX MpeICTaBIeHIH MOYKHO HATJISIHO 1TOKa3aTh
YYaIIUMCsl, 9YTO CHCTEMBI JIByX YPaBHEHUU C ABYMsI IEPEMEHHBIMHU: BTOPOM CTENEHW MOTYT UMETh
OJIHO, 1Ba, TPH, YETHIPE PELICHUS UIIU HE UMETh PELICHUMN.



PazpaboTanHblii MaTeMaTHUECKUH ammapar Mo3BOJISIET CYIIECTBEHHO PaCIIUPUTh KJacc coaepxka-
TEJIBHBIX TEKCTOBBIX 33]1a4, PEIIAEMBIX C TOMOILBIO CUCTEM YPAaBHEHHMIA.

N3ydyeHne Tembl 3aBepIlIacTCs BBEACHUEM NOHITUN HEPABEHCTBA JIBYMsl IIEPEMEHHBIMU U CHUCTE-
MbI HEPABEHCTB C JABYMs MepeMeHHbIMU. CBefieHus 0 rpadukax ypaBHEHUH C ABYyMs MEPEMEHHBIMU
HCIOJIb3YIOTCS MPU WIIKOCTPALUN MHOXECTB PEIIEHUN HEKOTOPHIX IPOCTEUIINX HEPABEHCTB C JIBY-
Ms [IEPEMEHHBIMU U UX CUCTEM.

Konmponvuvix pabom: 1

4. IIporpeccun (16 yacos)

Apudmernueckas u reomerpudeckas nporpeccud. @opmynsl I-ro 4wieHa U CyMMbI HEPBBIX N
4JIeHOB Iporpeccuu. beckoHeuHo yObIBaromas reoMeTpudeckast porpeccHs.

OcnosHas yenb — AaTh NOHATUA 00 apU(PMETHUECKON U reOMEeTPUYECKOM Mporpeccusx Kak 4nc-
JIOBBIX MOCJIE0OBATEIBHOCTAX 0COO0T0 BU/A.

IIpy u3ydeHUM TeMbl BBOIUTCS MOHATHE IOCIECIOBATEIBHOCTH, Pa3bsICHACTCS CMBICI TEPMHHA
«N-{ 4JIeH TOCIIeA0BATEIbHOCTHY, BRIPA0ATHIBACTCSI YMEHHE UCTIOIB30BaTh MHIEKCHOE 0003HAUCHHE.
OTH CBEIEHUS HOCAT BCIIOMOTATENbHBINA XapaKTep U UCIOJIb3YIOTCA JUIsl U3yYeHUs apu(pMEeTHIECKON
Y T€OMETPUYECKON TPOTrPECCHIA.

Pabora ¢ opmynamu N-ro wieHa U CyMMBbI [IEPBBIX T'a YWIEHOB IPOTrpeccuii, IOMUMO CBOETO OC-
HOBHOI'O HAa3HA4€HMs, M03BOJIIET HEOJHOKPATHO BO3BPAILATHCS K BBIYMCIICHMSM, TOXKIECTBEHHBIM
peoOpa3oBaHuUsAM, PEIICHUIO YPaBHEHHH, HEPaBEHCTB, CUCTEM.

PaccmarpuBaroTcss XapaKkTEpUCTHUECKHUE CBOWCTBA apU(PMETHYECKOH W T€OMETPHUYECKOU
IIPOrpecCuii, 4YTO IO3BOJISIET PACHIMPUTH KPYT IpeUIaracMbIx 3a1ad.

Konmponvnvix pabom: 2

S. JJieMeHTbl KOMOMHATOPUKH U TeopuM BepositHocTei (13 yacoB)
KomOunaTopHoe npaBuio ymHoxeHus. IlepecraHoBku, pasMenienus, coyeranus. Ot-
HOCHUTEJIbHAS 4aCTOTa U BEPOSTHOCTD CIIy4altHOrO COOBITHS.

OcHoéHas yenb — O3HAKOMUTD YYAIUXCsl C IOHATUAMHU NIEPECTAaHOBKH, PA3MEILIEHUS, COUETaHUS
U COOTBETCTBYIOIIMMHU (popMysaMH AJisl MOJICUETa MX YHCJIA; BBECTU MOHSATHS OTHOCUTEIBHOW yac-
TOTBI U BEPOSITHOCTH CITy4aifHOTO COOBITHS.

N3ydyeHne TeMbl HAaUMHAETCS C PEIIeHUs 33/1a4, B KOTOPbIX TPeOYyeTCs COCTaBUTh T€ WJIM HHBIE
KOMOMHAIMK 3JIEMEHTOB M MOJICUUTATh UX YHMCI0. PazpsicHsIeTcs KOMOMHATOPHOE MPABUIIO YMHOXKe-
HUS, KOTOPOE HCIIOJIb3YETCSl B JaJIbHEWIIEM NpU BbIBOJAE (OpMyN AJIs MOJCYeTa Yucia MepecTaHo-
BOK, pa3MelleHnit u coueranuil. Ilpu uzyueHnn 1aHHOro Matepuaia HeoOX0IUMO 0OpaTUTh BHUMA-
HUE yydaluxcs Ha pa3inyue NOHITUN «pa3MEIIeHue» U «codeTaHue», chopMHpOBaTh y HUX yMEHUE
OIpeJIeNIATh, O KAKOM BHJIe KOMOMHALMI UJET peub B 3a/1aue.

B nanHOll Teme ywammecs 3HaKOMATCS C HAYaJbHBIMHM CBEJCHHUSIMHU M3 TEOPUU BEPOSTHOCTEH.
BBogsTcs MOHATHS «Cly4dailHOE COOBITHE», «OTHOCUTENbHAs 4acTOTa», «BEPOSATHOCTh CIIy4aifHOTO
coObITHs». PaccMaTpuBaroTCsl CTAaTUCTUYECKUM M KIACCHUYECKUHM MOJAXOJbl K ONPEAESIEHUIO0 BEpOsIT-
HOCTH CIIy4yaifHOro coObITHS. BakHO 00paTUTh BHUMaHHE YYaIIUXCs HAa TO, YTO KJIACCHYECKOE OIpe-
JieJIeHnEe BEPOSATHOCTH MOYKHO MPUMEHSTH TOJBKO K TAKUM MOJIENSIM pealbHbIX COOBITHI, B KOTOPBIX
BCE UCXOBI SABJISAIOTCS PABHOBO3MOXKHBIMHU.

Konmponvnvix pabom: 1

6. IloBTOopenue (uTorosoe) (24 yaca)
Ocnognas yens. I10BTOpUTH, 3aKpenuTh 1 00001KTH ocHOBHBIE 3YH, monyueHnHsie B 9 Kinacce.
Konmponvnvix pabom: 1



9 kjaacc
I'EOMETPUSI
2 yaca B HeeJII0, Bcero 68 yacos
KonTpoabHbIX pador 5

1. BexkTopsbl. MeToa koopauHaTt (22 4acos)

[Tonstue BekTopa. PaBeHcTBO BEKTOpOB. ClI0KEHHE U BBIYUTAHUE BEKTOPOB. Y MHOJKEHUE BEK-
TOpa Ha 4ucilo. Pa3znokeHne BEKTOpa 10 JBYM HEKOJIMHEAPHBIM BeKTOpaM. KoopauHarsl BeKTOpa.
[Ipocreiimune 3axa4n B KOOpAUHATAX. Y paBHEHUs OKPYKHOCTHU U IIpsiMOi. [IpuMeHeHre BEKTOpOB U
KOOpJMHAT IIPU PELICHUN 3aa4.

OcHoénas yenp — HAy4UTh yYalluXcs BBIIOJIHATH JEHCTBUS HAJl BEKTOpaMM Kak HalpaBJIeH-
HBIMU OTPE3KaMHM, YTO Ba)KHO I IPUMEHEHHUsI BEKTOPOB B (PU3HKE; MO3HAKOMUTH C UCIOJIb30Ba-
HUEM BEKTOPOB U METOZa KOOPAUHAT IIPH PELICHUU T€OMETPUYECKUX 3a/1a4.

BekTop omnpenenseTcs Kak HallpaBJICHHBIM OTPE30K M IEHUCTBUS HaJ BEKTOpaMHU BBOJAATCA TakK,
KaK 3TO NpUHATO B (pusmke, T. E. Kak neiicTBUs ¢ HampaBieHHBIMU OTpe3kamu. OCHOBHOE BHHMa-
HUE JJOJDKHO OBITh yJIeNIEHO BIpaOOTKE YMEHUH BBIIOJIHATH ONEpalliy Ha/l BEKTOpaMH (CKJIabIBaTh
BEKTOPHI 110 IpaBHJIaM TPEYTrOJIbHUKA M IAapajuieIorpaMMa, CTPOUTH BEKTOP, PAaBHBIM PAa3HOCTH
JBYX IAHHBIX BEKTOPOB, a TAaK)K€ BEKTOP, PaBHBIM IPOU3BEACHMUIO JIAHHOIO BEKTOpa Ha JaHHOE
YHUCIIO0).

Ha mpumepax nokxa3sbpiBaeTcs, Kak BEKTOPBl MOT'YT NPUMEHSATHCS K PELICHUIO T€OMETPUYECKUX
3agad. [lemoHcTpupyercs 3pPeKTUBHOCTD PUMEHEHHUsT POPMYIT 111 KOOPAMHAT CEPEIUHBI OTpe3-
Ka, pacCTOSIHUS MEXY ABYMs TOUYKaMH, YPABHEHUI OKPYKHOCTH U NPSIMOM B KOHKPETHBIX F€OMET-
pPUYECKHX 3a/1ayaX, TEM CaMbIM JaeTcs MPEACTaBIeHUE 00 U3yYEeHUU T€OMETPUUYECKUX (Uryp ¢ mo-
MOIIBIO METO/I0B AJTreOphI.

Konmponvnvix pabom: 2

2. CoOTHOIIEHHS MKy CTOPOHAMM M YIJIaMHU TpeyrojbHuka. CKajsipHoe NPpou3Be/leHne
BeKTOpOB (14 4yacoB)

CuHyc, KOCHHYC M TaHT€HC yria. TeopeMbl CHHYCOB M KOCHHYCOB. PelieHue TpeyroibHHUKOB.
CkansipHoe MpOU3BEACHNE BEKTOPOB M €r0 IPUMEHEHNE B TE€OMETPUYECKUX 3a/1a4ax.

OcnosHas yenb — Pa3BUTh YMEHUE YYAIIUXCS MPUMEHSATh TPUTOHOMETPHUECKUH armapar mpu
pELIEHUH T€OMETPHUECKUX 3aj1au.

Cunyc u kocunyc moboro yria ot 0° qo 180° BBOASTCS ¢ MOMOUIbIO €IUHUYHONW MOTYOKPYK-
HOCTH, JI0Ka3bIBAIOTCS TEOPEMBI CHHYCOB M KOCHHYCOB U BBIBOJUTCS €lle OJJHa (OpMyJia MO I1
TpeyroisHu27A (TOJIOBUHA TIPOU3BENIEHHS IBYX CTOPOH Ha CHHYC YIila MEXy HUMH). DTOT amma-
pat mpUMeHseTCs K PELIeHUIO TPEYTrOJbHUKOB.

CkansipHoe NMPOU3BEICHHE BEKTOPOB BBOJIUTCS Kak B (pu3uKe (MPOM3BEACHUE JTMH BEKTOPOB Ha
KOCHHYC YIjla MeXAy HUMHM). PaccMaTpuBaroTCsi CBOWCTBA CKaJPHOTO NMPOU3BEIEHUS U €ro MpH-
MEHEHHE TIPU PEIICHUHN TeOMETPUIECKUX 3a]1ad.

OcHOBHOE BHUMaHHE CIEIYeT YAETUTh BHIPAOOTKE MPOYHBIX HABBIKOB B MPUMEHEHUH TPUTOHO-
METPUYECKOTO arapaTa IMpH peleHNH TeOMETPUIECKUX 3a/1ad.

Koumponvnwix pabom: 1

3. IiMHA OKPY:KHOCTH M IUIoaAb Kpyra (12 yacoB)

HpaBI/IHBHBIe MHOTI'OYT'OJIbHUKH. Opr)KHOCTI/I, OIMMCAaHHas OKOJIO IMMPaBHUJIIBHOT'O MHOI'OYroJIbHU-
Ka U BOMcaHHas B Hero. [locTpoeHue npaBWIIbHBIX MHOTOYTOJIBHUKOB. J[nmnHa okpyxHoctH [lio-
maab Kpyra.

OcnosHas yenp — paclIUPUTh 3HAHUE YYALIUXCS O MHOTOYTOJbHHKAX; PaCCMOTPETh MOHSATHS
JUIMHBI OKPY>KHOCTH U TUIOIIAIU Kpyra U (OpMYIIbl ISl UX BHIYUCICHHUS.

B nauane TeMbl gaeTcsi onpeaesaeHne NPaBUIIbHOTO MHOTOYTOJIbHUKA U PacCMaTpPUBAIOTCS TEO-
pemMbl 00 OKPY>KHOCTSX, OMHMCAHUE OKOJIO MPAaBUIHLHOIO MHOTOYTOJIbHUKA U BNHMCAHHOM B Hero. C
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MOMOIIIbIO OMUCAHHON OKPYKHOCTU PELIAIOTCS 33J1a4d O MOCTPOCHUU MPABUIBHOTO HIECTUYTOJIb-
HUKA U IPAaBUJIBHOTO 271-YTOJIbHUKA, €CIU J1aH IPAaBUIIbHBIN 71-yTOJIbHUK.

@opMyIibl, BEIPAXKAIOIINE CTOPOHY MPABUIIBHOTO MHOTOYTOJBHUK M PAJUYyC BIIMCAHHOW B HETO
OKPY>KHOCTH 4€pe3 pajinyC ONKCAHHOW OKPY>KHOCTH, UCHOJIB3YIOTCS MPHU BBIBOJE (POPMYI IJIUHBI
OKPY>KHOCTH M IUIOIIAM Kpyra. BbIBOJ onupaercs Ha MHTYUTHUBHOE MPEJCTABICHUE O Mpeielie:
IIpY HEOTPAHMYEHHOM YBEIMYEHUM YHCJIa CTOPOH MPAaBHJIBHOIO MHOTOYTOJIbHHUKA, BIUCAHHOTO B
OKPY>KHOCTb, €r0 MePUMETP CTPEMUTCS K JJIMHE 3TON OKPYKHOCTH, a IUIOMIA (b — K IJIOLIAU KpY-
ra, OrpaHMYE€HHOT0 OKPY>KHOCTBIO.

Konmponvnvix pabom: 1
4. Ismxennsi (10 yacoB)

OtoOpakenue muockoctu Ha cebs. [loustue nBmwkenus. OceBas M IEHTPaIbHAS CUMMETPHH.
[Tapannensubiii nepenoc. [ToBopoT. HanoxxeHus u 1BUKEHUS.

OcHosHas yenb — MO3HAKOMUTD yUaIIUXCS C MOHSTHE: JBUXKEHUS U €r0 CBOMCTBAMU, C OCHOB-
HBIMH BHJIaMU JABM)KEHUH, CO B3aUMOOTHOIICHUSIMU HAJIOXKEHUHN U IBUKECHUI.

JIBM>KEHHE TUIOCKOCTH BBOJHMTCSI KAK OTOOpaKEHUE IUIOCKOCTH Ha ceOsl, COXPAHSIIOIIEe PacCTo-
SHHE MeXay Toukamu. [Ipu paccMoTpeHHH BHIOB ABM)KEHUN OCHOBHOE BHUMAaHHE YAENsSETCS MO-
CTPOEHHUIO 00pa30B TOUYEK, TMPSIMBIX, OTPE3KOB, TPEYTrOJILHUKOB TIPH OCEBOM M IEHTPATbHOU
CUMMETpUSX, MapajljIeIbHOM MepeHoce, MmoBopoT. Ha agdekTHhIX mpuMepax MOKa3bIBae€TCs MPHU-
MEHEHHE JIBIKCHUM MPU PEIICHUH Te€OMETPUUECKHUX 3a/1a4.

[TonsiTHE HANOXEHHUSI OTHOCUTCS B IAaHHOM Kypce K YHCIy OCHOBHBIX MOHATUHN. [oka3biBaeTcs,
YTO TIOHSTHS HAJIOKCHUS U JABUKCHUS SIBISIOTCS HSKBUBAJICHTHBIMH: JII0O00€ HAJOKEHUE SIBIISETCA
JBUKEHHEM IIIOCKOCTU U 00paTHO. V3yueHue Joka3aTelbCcTBA HE SIBIISIETE 00s13aTEIbHBIM, OJTHAKO
CJIeIyeT PaCCMOTPETH CBA3b MOHATUI HAIOKEHUS U JBUKCHUS.

Konmponvnvix pabom: 1

5. HauajabHble cBeleHHUsI U3 cTepeoMeTpuu (6 4acoB)

[Ipenmer crepeomerpun. I'eoMeTpruueckue Teaa U MOBEPXHOCTH MHOTOrpaHHUKH: NIpU3Ma, Ia-
panenenumnes, nupamMuaa, GopMymbl 1Uis BEIYUCIEHUS UX 00heMOB. Tela U MOBEPXHOCTH Bpalile-
HUS: UWIMHJIpP, KOHYC, cdepa, map, GopmMyssl Uisl BHIYMCIECHUS UX IUIOLIAAEH MMOBEPXHOCTEH U
00BEMOB.

OcHosnast yenrb — NaTh HAYAJIbHOE MPEACTABICHUE O TEJIaX M MOBEPXHOCTSIX B MPOCTPAHCTBE,

MO3HAKOMUTH YUAIIMXCs C OCHOB HOBBIMH (DOpPMYIIaMu JJisi BRIYUCIICHUS TUIOMIAZe MOBEepXHOCTEMH
1 00bEMOB TeTI.
PaccmoTpenue mpocTeHImmux MHOTOTPAaHHUKOB (IIPU3MBI, MapaljieNienumneaa, MUpaMubl), a TakKe
T W TOBEPXHOCTEH BpamleHWd (MWIUHApPA, KOHyca, cdepsl, IIapa) MPOBOJUTCS HA OCHOBE
HarJISITHBIX TIPe/ICTaBICHHM, 0e3 MPUBICYCHHS] aKCUOM CTepeoMeTpuu. POopMyJIbl ISl BHIYUCICHUS
00BEMOB yKa3aHHBIX T€J BBIBOJATCSA HAa OCHOBE NMpuHIMNa KaBanbepu, GopMysabl 111 BBIYUCICHUS
TIOMIad U OOKOBBIX MTOBEPXHOCTEH IMIMHIPA U KOHYCA TOTYYaIOTCs C MTOMOIIBIO0 PAa3BEPTOK ATHX
MOBEpXHOCTEH, (hopmyna Tiomaau chepbl MPUBOAUTCS 6€3 000CHOBAHUS

6. [loBTOpenue. Pemenue 3axa4 (4 yacos)
Ocnosnas yens. I1oBTOpUTH, 3aKpenUTh U 00001UTH OCHOBHBIE 3YH 32 OCHOBHYIO HIKOITY.
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III. TemaTuyeckoe NJIaHUPOBaAHUE

Oo0wmee ko- B ToMm 4nciie
Tema JIN4€eCTBO
4aCOB Teoperuue- KonTposb-
ckue (uac) Hble (4ac)

S kiace
HarypanbHple 4rciia v IIKajbl 15 14 1
CroxeHne W BBIYUTAHWE HATYpPAIbHBIX 99 20 9
qucen
YMHOXKEHUE U JAEJICHUE HATypaIbHBIX YH- 97 o5 9
celn
[Tnomany v 06GbEMBI 13 12 1
OOBIKHOBEHHBIC IPOOH 26 24 2
Hecatuunble npodu. CioxeHue U BbIYU- 14 13 1
TaHUEe JECATUYHBIX APOOei
YIviHoxceHHe U JIeJIeHUE JIECATUYHBIX JpO- 97 26 1
oeit
I/IHCT?yMeHTLI JUIs BBIYUCIICHUH U U3Me- 16 15 1
peHuit
IToBTOpEHNE Kypca MaTeMaTUKH 5 Kiacca 15 14 1
3aroxa: 175 163 12

6 Ki1acc
JlemuMocTh uncen 17 16 1
CrnoxeHue M BblUMTaHME ApoOeil ¢ pas- 18 17 1
HBIMU 3HAMEHATEIISIMU
YMHO)feHHe U JlelleHue OOBIKHOBEHHBIX 20 18 9
npobeit
OTHoO1IEHNS U TPONIOPLIHHU 18 16 2
[TonouTenpHbIE U OTPULIATENIBHBIC YUCIIA 15 14 1
CrnoxeHre U BBIYUTAaHUE TIOJI0KHUTEITBHBIX 17 16 1
Y OTPULIATEIIbHBIX YHCE
YMHOXKEHHE U JIeTICHHE TMOJOKUTEIbHBIX 12 11 1
Y OTPULIATEIIbHBIX YHCE
Pemenue ypaBHeHui 18 17 1
KoopauHaTs! Ha IIIOCKOCTH 16 15 1
[ToBTOpEHME Kypca MaTeMaTUKH 6 Kiacca 24 23 1
3a roxa: 175 163 12

7 KJace

Auredpa
BrIpakeHus1, TOXK/IECTBA, ypaBHEHUS 22 20 2
OyHKIMH 10 9 1
CreneHsp ¢ HaTypaJIbHBIM IOKA3aTENEM 13 12 1
MHorousneHsl 17 15 2
DopMyITBl COKPAIIICHHOTO YMHOXKEHUS 20 18 2
CucreMpl TMHEVHBIX YPaBHEHUN 17 16 1
[ToBTOpeHue 6 5 1
3a roxa: 105 95 10

I'eomerpus

HauanbHble reOMETPUYECKUE CBEICHHS | 13 12 1
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TpeyronbHUKH 17 16 1
ITapanienpHble MpsiMble 11 10 1
CoOTHOWIECHUST MEXKIAY CTOPOHAMH U yIJIAMH 20 18 5
TPEYroJbHHUKA
IToBTOpEeHME 9 8 1
3a roa: 70 64 6
8 kiace
Auredpa
PanmonansHbIe Tpobu 25 23 2
KBanparueie kopHU 17 16 1
KBanpaTHble ypaBHEHUS 23 21 2
Hepasencrpa 18 16 2
CrerneHb ¢ IENBbIM IOKa3aTeneM. DIeMEHTHI 12 11 1
CTaTUCTHKH.
IToBTOpEeHUE 13 12 1
3a roa: 108 99 9
I'eomerpus
UYeThIpexXyrolbHUKH 14 13 1
ITnowaau 14 13 1
[lono6HbBIE TPEYTOJIBHUKH 23 21 2
OKpy>KHOCTB 16 15 1
IloBTOpEHME 3) 5 -
3arox: 72 67 5
9 Ki1ace
AJredpa
CaoiictBa ¢pynkimu. KBagparnunas GyHKuus 19 18 1
YpaBﬂénm U HEPAaBEHCTBA C OJHOW Iiepe- 11 10 1
MEHHOM
VYpaBHEHHST W HEPABEHCTBA C IBYMs Tiepe- 19 18 1
MEHHBIMH
[Iporpeccun 16 14 2
3J‘IGM€H”£I>I KOMOWHATOPUKU M TEOPHU BEPO- 13 12 1
ATHOCTEH
[ToBTOpeHmMe 24 23 1
3aroxa: 102 95 7
I'eomerpus
Bekropsl. Meron koopanHaT 22 20 2
CoOTHOIIEHHST MEXITy CTOPOHAMH M YTJIAMH
TpeyroibHuKa. CKaJsIpHOE MPOU3BEIEHHE 14 13 1
BEKTOpPOB
JITMHa OKpY>KHOCTH U IUIOLIA]Ib Kpyra 12 11 1
JIBroxenust 10 9 1
HayanbHble CBEJIEHUS U3 CTEPEOMETPHUH 6 6 -
[ToBTOpEHNE 4 4 -
3aron: 68 63 5
Hroro: 875 809 66
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