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ITosicHuTeIbHASA 3aIUCKA
Pabouas nporpamma mno anredpe s 9 kiacca coctaBieHa Ha OCHOBE CIIEIYIONINX HOPMATHBHO - IPABOBBIX JOKYMEHTOB:
= depepaIbHOrO TOCYIAPCTBEHHOIO CTaHAAapPTa OCHOBHOI'O OOIIEro 00pa3oBaHusl, YTBEPIKIACHHOrO Mpuka3oM MuHucTepcTBa 00pa3oBanus U Hayku P® ot 17.12.2010 r. Ne
1897r., ¢ u3menenusimu (mpukaz MO P® Ne 1644 or 29.12. 2014r.);
= JIpukaza MunucrepcTBa oOpazoBanus u Hayku P® ot 31.12.2015 Ne 1577 « O BHeceHMM WM3MEHEHMH B ()elepalibHbI TOCYAapCTBEHHBIA 00pa30BaTENbHBIM CTaHIAPT
OCHOBHOTO 00II[eTO 00pa3oBaHMs, YTBEP)KIACHHBIH MprKka3zoM MunucrepcTBa oOpa3zoBanus U Haykun P® orl7 mekabps 2010r. Ne 1897» (3apeructpupoBan B MuHrocte
Poccun 02.02.2016 Ne 40937)
"  [IPUMEpPHOH MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl 0 MaTEMaTHKE
=  Anreopa. Pabouue nporpammel. [Ipenmernas nunus yueOHukos FO. H. Makapeiuea u apyrux. 7-9 kimacchl: mocodue Juis yuuteneit o0iieoopa3osart. opranusanuii / H. T'.
Muniok. — 2-e u3l., gopad. — M.: [Ipocsemenne, 2018. — 32c.
= [IporpamMmsbl 1o reomeTpuu st 7-9 kiaaccoB oOIieoOpa3oBaTelbHbIX KON K yueOHuky JI.C. Atanacsua u ap. (M.: IIpoceemienue, 2018). Asropsl nporpammsr: JI. C.
Aranacss, B. ©. byry3os, C. b. Kagomues u ap.
»  yyebHoro ana MOY I'mmuasus Ne 13 Ha 2022-2023 y4ueOHBIH TOI;
"  OCHOBHOI 00pa30BaTEILHON IIPOrpaMMbl OCHOBHOT'O 001ero oopazosanus MOY I'mmuazuu Ne 13
= Jlonoxenus «O paboueii mporpaMmMe y4eOHOT0 Kypca, IpeaMera U JUCHUTUTHHBI (MOIyJIs)», mpuHaToe 29.08.2018 (mpotokon Ne 1 memarormdeckoro coeta MOY
I'mvuasum Ne 13).
Pabouas nmporpamMMa 0CHOBHOI'O 0011Iero o0pa3oBaHus 10 anredpe i 9 Kiacca cocTaBiieHa Ha ocHOBe DyHIaMEHTAIBHOIO sIipa colepkanus o0Iero oopasoanus U TpeOoBaHMi
K pe3yJbTaTaM OCBOEHHS OCHOBHOW 00111e00pa30BaTebHOM MpOoTrpaMMBbl OCHOBHOTO 00IIIero 00pa3oBaHus, MpeACTaBIeHHbIX B DenepaabHOM rocyJapcTBEHHOM 00pa30BaTeIbHOM
CTaHJapTe BTOPOTO MOKOJICHUS. B HUX Tak:Ke yUUTHIBAIOTCS OCHOBHBIC HJIEH U TTOJIOKEHUS [IporpamMMbl pa3Butus U GOpMUPOBaHUS] YHUBEPCANBHBIX YUeOHBIX JISHCTBUH JUIs
OCHOBHOT'O 0O0ITIETO 00pa30oBaHUs.
Lenu u 3a1a4u 00VYeHHA
OO6ydenne MaTeMaTHKe B OCHOBHOM IIIKOJI€ HATIPABIIEHO HA JTIOCTH)KEHUE CIEAYIONINX Yelell.
1) 6 nanpasnenuu MWUHOCMHO20 PA3GUMUSL:

e dopMHpOBaHUE MPEACTABICHUI O MaTEMAaTHKE KaK YacTH OOIIEYeTI0BEYeCKOW KYJIBTYPhI, O 3HAYUMOCTH MAaTEMAaTUKH B Pa3BUTHUU NWUBWIM3AIMH U COBPEMEHHOTO
00111eCcTBa;

e PasBuTHe JOrMYECcKOro M KPUTHYECKOTO MBIIUICHHS, KyJbTYPBl PEUH, CIIOCOOHOCTH K YMCTBEHHOMY JKCIIEPUMEHTY;

e @dopMHpOBaHHE Yy yYaNIUXCS WHTEIUIEKTYaJIbHOH YECTHOCTH M OOBEKTUBHOCTH, CIIOCOOHOCTH K HPEOJOJICHUIO MBICIUTENBHBIX CTEPEOTHIIOB, BBITEKAIOIINX U3
OOBIIEHHOIO OIBITA;

e BocnuraHue KayecTB JIMYHOCTH, 00ECTICUMBAIONINX COUATIBHYI0 MOOMIIBHOCTB, CIOCOOHOCTH IPHHUMATH CAMOCTOSITEIIbHBIC PEIICHHS;

e  ®opmHpOBaHKE KaYEeCTB MBIIUICHHS, HEOOXOAMMBIX JUIS a/IallTalliy B COBPEMEHHOM MH()OPMAIIIOHHOM OOIIECTBE;

e PasBuTHe nHTEpeca K MaTEMaTHYECKOMY TBOPUECTBY U MaTEMaTHYECKUX CIIOCOOHOCTEH;

2) 6 MmemanpeOMemnom HANPAGIeHU:

e PasBuTHe mpeacTaBIeHH 0 MaTeMaTHKE Kak opMe ONMMCAHUS W METOJEe IMO3HAHUS JACHCTBUTEILHOCTH, CO3JAHNE YCIOBUHN JUIS MIPUOOPETEHUS MepBOHAYAIBHOTO

OIBITa MATEMAaTHYECKOTO MOJICITHPOBAHHS;



(DOpMI/IPOBaHI/Ie 06HII/IX CI1Ioco00B PIHTCJ'IJ'ICKTyaJ'ILHOfI ACATCIIbHOCTU, XaPAKTCPHBIX MJISI MATCMATUKHU W ABJIAIOIINXCS OCHOBOH I103HABaTCILHOM KYJIbTYPHI,
3HAYHUMOMH JJI Ppa3InYHbIX C(l)ep YeJI0BCUECKOMU JACATCIBHOCTH,

3) 6 npeomemmnom nanpasieHuu:

OBnajgeHue MaTeMaTUYeCKUMH 3HAHUSIMU U YMEHUSMH, HEOOXOAWMBIMHU Uil MPOIODKEHHST OOpa3oBaHUs, M3YYEHHUS CMEXKHBIX IUCHUIUIMH, MPUMEHEHUS B
MOBCEAHEBHOM KU3HHU,
Coznanue ¢pyHIaMeHTa IJ1s1 MATEeMaTHIeCKOTO pa3BUTHsL, (POPMHUPOBAHMS MEXaHHU3MOB MBIIIIICHUS, XapaKTEPHBIX JUTSI MATEMaTHYECKON e TeTbHOCTH.

OO0 as xapakTepucTHKA Y4eOHOT0 peMeTa
Adre6pa HaneneHa Ha (opMHUpOBaHME MaTEMAaTHUECKOTO ammapara Jyis pelieHus 3aJlad U3 MaTeMaTHKH, CMEXHBIX MPEAMETOB, OKPYXKAIOIIEH peatbHOCTH. SI3BIK
anreOpbl MOMYEPKUBAET 3HAYCHUE MATEMATUKN KakK S3bIKa JUISl IOCTPOCHHSI MaTEMaTHIeCKUX MOJIENeH, MPOIecCoB SBJICHHUH peaibHOro Mupa. OmHON U3 OCHOBHBIX
3a/a9 W3yYEHHs aireOphl SIBISETCS Pa3BUTHE ajJrOPUTMUYECKOTO MBINUICHHS, HEOOXOMUMOro, B YacCTHOCTH, JUIS OCBOCHHS Kypca MH(OpMATHKHW;. OBJIaJeHHE
HABBIKAMH JISKTUBHBIX paccyxaeHuid. [IpeoObpazoBaHue CUMBOIMYECKUX (DOPM BHOCHT CBOMW CrelU(UYECKHI BKJIaJl B Pa3BUTHE BOOOPaXKEHUsI, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOpUecTBY. Jpyroii BasxHOH 3a1a4eii u3ydeHus anreOpsl sBIIsIeTCs NOTy4YeHHe IKOIBHUKaMU KOHKPETHBIX 3HaHUMI 0 (DYHKIUSAX KaK BaKHEHIIeH
MaTeMaTUYeCKOM MOJEIHN JUIsl ONIMCAHUS U UCCIIEIOBAHUS.

DNeMeHThl JIOTUKH, KOMOWHATOPUKH, CTATUCTUKA H TEOPHH BEPOSTHOCTEH CTAHOBITCS O00A3aTEIbHBIM KOMITIOHEHTOM MIKOJBHOIO 00pa3oBaHus,
YCUJIMBAIOIIMM €T0 MPHUKIAJHOS W MPAKTUYECKOe 3HAYCHUE. DTOT MaTepual HeoOXOJHM, Mpexje Bcero, st GopMupoBaHus QYHKIIMOHAIBHOW I'PaMOTHOCTH —
YMEHUH BOCHPHHUMATh W aHAIU3UPOBATh WH(OOPMAIUIO, TPEICTABICHHYI0 B PA3JIMYHBIX (OpMax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTHX PeaTbHBIX
3aBHUCHMOCTEH, IMPOW3BOAMWTH IMPOCTEHIINE BEPOSTHOCTHBIE pacdeThl. V3ydeHne OCHOB KOMOMHATOPHWKH TO3BOJHT YYalleMyCs OCYIIECTBISTH PAaccMOTpEHHE
clly4yaes, epedop U MOJCUeT YHUCiIa BApUAaHTOB, B TOM YHUCIIE B IPOCTEHIINX IPUKIAIHbIX 3a7a4ax.

[Tpy W3ydYeHWHM CTATUCTUKH W TEOPUU BEPOSTHOCTEH OOOTaIaroTCsl NMPEACTABICHUS O COBPEMEHHOW KapTHHE MHpa M METOJax €ro HCCIIeNOBaHUS,
(dbopMupyercs NOHUMaHUE POJIM CTATUCTUKY KaK MCTOYHMKA COLHAJIbHO 3HAYMMOM HH(OPMALIUY U 3aKJI1aJbIBAIOTCS OCHOBBI BEPOSITHOCTHOT'O MBIIIITIEHUS.

Mecto yyeOHOro npeamera «MareMaTuka» B y4eOHOM IIaHe
Pabouyast mporpamma paccuntana Ha 170 yacoB —5 4acoB B HEIEIIO.
KonTponsubie pabotsl: 12.
1. KontponsHas padora Ne 1 mo teme: «Dynkiuu. KBaapaTHbIil TpexwiieH»
2. Kontponsnas padora Ne 2 mo teme: «KBanparnunas ¢yakmus u ee rpaduk. Kopens N — oif crerneHn»
3. KonTpomnsHas pabota Ne 3 mo Teme «MeTox KOOpIUHAT
4. KonTponsHas padora Ne 4 1o Teme «YpaBHEHUS U HEPaBEHCTBA C OJJHOM TIEPEMEHH Oi»
5. KontponbHas padora Ne 5 mo Teme «COOTHOIIIEHHE MEXK/Ty CTOPOHAMH U yTIIaMH TPEYTOIBHHUKA Y.
6. KontponbHast pabora Ne 6 o Teme «YpaBHEHHS U HEPABEHCTBA C ABYMS IIEPEMEHHBIMM»
7. KontponbHas padota No 7 1o Teme: «AprdmMerndeckasi mporpeccusi»
8. Kourponbnas pabora Ne 8 mo teme «JlmnHa OKPY>KHOCTH | TLTOMIAAb KpyTra».
9. Kontponbnast pabora Ne 9 o teme: «I eomerpuueckasi mporpeccusi»
10. .KonTponsHas padora Ne 10 mo teme «/IBrxeHus».
11. KonrponsHas padora Ne 11mo teme: «D1eMeHThl KOMOMHATOPUKY U TEOPUHU BEPOSITHOCTEN
12. WroroBast KOHTpoIIbHAs paboTa



2. IlianupyeMble pe3yJabTAaThl 0CBOCHUS YUEOHOI0 MpeAMera
N3ydenne MaTeMaTUKU B OCHOBHOM IIIKOJIE JJa€T BO3MOYKHOCTh O0YYarOIIUMCS JOCTHYb CIICAYIOUINX PE3YIIHTATOB:
JIMYHOCTHDBIE
[IpuopurerHOe BHUMaHUE yaensercs (OPMUPOBAHUIO:
* YMEHUH ACHO, TOUHO, TPAMOTHO M3JIaraTh CBOM MBICIIM B YCTHOM U MUCbMEHHOMN peur, MOHUMATh CMBICH IOCTABJIEHHOW 3a/1auu, BEICTPauBaTh apryMEHTALUIO, IPUBOJUTH TPUMEPHI
1 KOHTIIPUMEPHI;

* KpUTHYHOCTH MBIIIUICHHSI, yMEHHS PAcliO3HaBaTh JJOTMYECKH HEKOPPEKTHBIE BEICKAa3bIBAaHHS, OTIMYATh THITOTE3Y OT (haKTa;

* KPEaTUBHOCTH MBIIIJIEHUS, THULIMATUBBL, HAXOAYNBOCTH, aKTUBHOCTH IIPH PELIEHUHA MaTEMAaTUYECKUX 3a4a4;

* BEIpQ)KEHHOH YCTOWYHMBOM yueOHO-TT03HABATEILHON MOTHBAIIMK U HHTEPECa K YUCHUIO;

* TOTOBHOCTH K CaM0O0OpPa30BaHHUIO U CAMOBOCIIHTAHUIO;

* aJIcKBaTHOU ITO3UTHBHON CaMOOIICHKH;

Bocnuranne ka4ecTB THYHOCTH, 00ECTIEUNBAIONINX COMATBHYIO MOOMIIBHOCTD, CIOCOOHOCTh IPUHUMAThH CAMOCTOATEIHHBIE PEIICHHUS
PeryasiTuBHbIC

OOyyaromuiics TOJXYYUT BO3ZMOXKHOCTh HAYYUTHCSL:

* CaMOCTOSITEIIbHO CTaBUTh HOBbIE yUeOHBIE LIENIH U 3a/1a4H;

* IpY IUIAHUPOBAHUH JOCTHKEHUS LIETIEH CaMOCTOATENBHO, TIOMHO U aJIEKBATHO YYUTHIBATh YCIOBUS U CPENCTBA UX JOCTHKCHHS,

* BBIJICIIATH aJIbTEPHATUBHBIE CIIOCOOBI JOCTH)KEHHUS IIeTH M BEIOMpaTh Hanbosee 3 GeKTUBHBIN crIoco0;

* OCHOBAM CaMOpETyJILUH B yueOHOH U [103HaBaTEIbHOM JEATEIbHOCTH B (JOpME OCO3HAHHOTO YIIPABJICHUS CBOMM IIOBEIEHUEM U AEITEIbHOCTHIO, HANIPABJICHHON Ha JOCTHXKEHUE
MOCTaBJICHHEIX IICNICH;

* OCYILECTBIIATH T03HABATENbHYIO Pe(IIEKCHIO B OTHOILICHUH ACHCTBUHN 110 PELICHUIO YUeOHBIX U [I03HABATENIBHBIX 33134,

* aJICKBaTHO OLIEHUBATh OOBEKTUBHYIO TPYAHOCTh KaK Mepy (paKTHUECKOro WM IPEAIOIaraéMoro pacxoaa pecypcoB Ha pelleHUe 3aJauy;

* aJICKBaTHO OLIEHUBATh CBOM BO3MOXXKHOCTHU JAOCTYDKCHUS LIENIN ONPEAEIEHHOM CI0KHOCTU B Pa3IMUYHBIX cepax caMOCTOATENbHOM e TENbHOCTH;
* OCHOBaM CaMOPETYJISIUU 3MOLMOHAIBHBIX COCTOSHUN;

* IpUJIaraTh BOJIEBBIE YCUIIUSA U NIPEOAOIEBATh TPYAHOCTH M MPENATCTBHS HAa ITyTH JOCTHKEHHS LIEIEH.

KoMMmyHuKaTHBHBIE

OOyJaronuiicst MOIyYUT BO3MOKHOCTh HAYUUTHCS:

* YUUTBIBATh ¥ KOOPAWHUPOBATH OTJIMYHBIE OT COOCTBEHHOM MMO3ULNHU APYTUX JIOEH B COTPYIHHYECTBE;

* YUUTBIBATh Pa3Hble MHEHUSI M HHTEPECHl 1 0OOCHOBBIBATH COOCTBEHHYIO TO3ULIHIO;

* IOHUMaTh OTHOCUTENBHOCTE MHEHUH U OAXOA0B K PEIIECHHIO TPOOIEMBI;

* IPOAYKTHBHO pa3pelaTh KOHQIJIUKTH HA OCHOBE Y4ETa HHTEPECOB M MTO3ULIUI BCEX YHYACTHUKOB, IOMCKA M OLIEHKH aJIbTEPHATHBHBIX CIIOCOOOB pa3pereHns KOH(INKTOB,;
JOrOBapuBaThCs U MPUXOANUTH K 00ILIEMY PELICHUIO B COBMECTHOM JIEATENBHOCTH;

* OpaTh Ha ce0sI MHULIMATHBY B OPraHU3allMd COBMECTHOI'O AEHCTBHS (ZIE7I0BOE JIMIEPCTBO);

* OKa3bIBaTh MOAJEPKKY U COJICHCTBUE TEM, OT KOI'0 3aBUCHT JOCTHIKEHHE LIEIN B COBMECTHOMN JEATENBHOCTH;



* OCYIIIECTBIISITh KOMMYHHKATUBHYIO PE(ICSKCHIO KaK OCO3HAHWE OCHOBAHUN COOCTBEHHBIX JCHCTBUHN U ISHCTBHIA TapTHEPA;

* B IIPOIECCE KOMMYHHUKAIIMH JOCTATOYHO TOYHO, MOCIEIOBATENILHO U TIOJTHO TIEpeIaBaTh MapTHEPY HEOOXOAUMYIO HH(POPMAITHIO KaK OPUSHTHUP JUTS TOCTPOCHUS ICHCTBUS;

¢ BCTYIIaTh B JUAJIOT, @ TAKIKC YUaCTBOBATh B KOJUICKTUBHOM 06CY)KI[€HI/II/I HpO6HCM, Y4aCTBOBATh B IUCKYCCHU U apITYMEHTUPOBATH CBOIO ITO3U IIUIO0, BJIAACTH MOHOJIOTHUECKON U
JMAJIOTHYECKON (JopMaMu peuw;

¢ CJICA0OBATH MOPAJIBHO-3THUYCCKUM U MCUXOJIOT'MYCCKUM IIPpUHIUIIAM 06IlIeHI/I$I " COTPYAHHUYCCTBA Ha OCHOBE YBAXKXUTCIBHOI'O OTHOIICHUSA K HapTHépaM, BHUMAaHNA K JIWYH OCTH
ApYyroro, aiCkBaTHOI0 MEKJIMYHOCTHOI'O BOCIIPUATHUSA, TOTOBHOCTH aACKBATHO PCarupoBaTh Ha HYXKABI APYTHUX, B YACTHOCTHU OKA3bIBATH IMOMOIIb U SMONOHAJIbHYIO IIOAACPIKKY
MapTHEPAM B MPOIECCE JOCTHKEHUS OOIIESH 11e/Ti COBMECTHOM EATEIbHOCTH;

* ycTpanBaTh 3G (EKTUBHBIE TPYIIIOBBIE 00CYKACHUS U 00ecTieunBaTh OOMEH 3HAHUSIMH MY YICHAMH TPYIIIbI sl TPUHATHS dQ(PEKTHUBHBIX COBMECTHBIX PEIICHUH;

* B COBMECTHOM JISITEILHOCTH YETKO (POPMYITMPOBATH IIEIU TPYIIIILI U TIO3BOJISITH €€ Y4aCTHUKAM MPOSIBIISATH COOCTBEHHYIO SHEPTHIO JIJISl TOCTHIKCHUS ITHX IIETICH.
ITo3HaBareJbHbBIE

OOyJaroMiics MOJyYUT BO3MOXKHOCTh HAYUHUThCS:

* CTaBHUTH NPOOIIEMY, apryMEHTHPOBATh €€ aKTyaJbHOCT;

* CaMOCTOSITEIIBHO TTPOBOJNTH MCCIICAOBAHUE HA OCHOBE MMPUMEHEHUS METOIOB HAOIOACHUS W DKCIIEPUMEHTA;

* BBIJIBUTATh THITOTE3bI O CBA3SAX M 3aKOHOMEPHOCTAX COOBITHH, IIPOIIECCOB, 00BEKTOB;

¢ OpTraHMU30BBIBATH UCCIICAOBAHUEC C LCJIBIO IIPOBEPKU I'MIIOTES;

* IeNaTh yMO3aKIIOYeHNs (MHAYKTUBHOE U TI0 aHAJIOTHH) U BBIBOABI HA OCHOBE apryMEHTAIIHH.

B xo00e oceéoenus cooeprcanun Kypca yuauiuecs noiyiam 603MOHCHOCHIb:

. pa3BUTh MPEICTABICHHUS O YHCIEC W POJU BBHIYHCICHUA B UYEIIOBEYECKOW MPAKTHKE; CHOPMUPOBATH MPAKTUYCCKUE HABBIKH BBIMONHEHUS YCTHBIX, MHCHMEHHBIX,
WHCTPYMEHTAJIbHBIX BEIYUCICHUHN, Pa3BUTh BEIYUCIUTEIBHYIO KYIbTYPY;

. OBJIAJICTh CHMBOJIMYCCKUM SI3BIKOM aJITeOphl, BBIPA0OTAaTh (HOpPMaIbHO-OIMEPATUBHBIC anreOpanyeckue YMEHHS M HAYYHUThCS MPUMEHATh WX K PEHICHUIO
MaTeMaTHYeCKNX W HeMaTeMaTHYECKUX 3a/1aY;

. M3Y4HATh CBOICTBA W TpapuK{ AIEMEHTApHBIX (YHKIHHA, HAYIHTHCS HCIIONB30BaTh (DYHKIIMOHAIBHO-TpaQUUeCKue MPEACTAaBICHUS IS OMMCAHWS W aHan3a
peanbHbBIX 3aBUCUMOCTEN;

. MTONTYYUTh MPEACTABICHHS O CTATHCTUIECKUX 3aKOHOMEPHOCTSIX B PEATbHOM MHPE M O Pa3IMYHbIX CITOco0aX WX M3y4eHHs, 00 0COOEHHOCTSX BHIBOJIOB M IIPOTHO30B,
HOCSIINX BEPOSATHOCTHBIA XapaKTep;

. Pa3BUTh JOTMYECKOE MBINUICHHE M PEeYb — YMEHHS JIOTHYECKH OOOCHOBBIBATH CY)KIEHUS, HMPOBOJUTH HECIOKHBIE CHCTEMATH3AIMH, TMPHUBOIUTH MPUMEPHI U
KOHTPIIPAMEPHI, HCIIONB30BaTh PAa3WYHBbIC S3BIKM MAaTEMaTHKH (CIOBECHBIA, CHMBOIWYECKHHA, TpaduUecKuil) Ul WILTFOCTPAINH, WHTEPIIPETAllid, apTyMEHTAIMH |
JIOKa3aTenbCTBA;

. chopMHUpPOBaTh TPENCTABICHUS 00 M3y4aeMbIX MOHSATHUSAX M METOAaX KaK BAaXKHEHIIMX CPENCTBAX MAaTEMAaTHYECKOr0 MOJEIHPOBAHHS PEABHBIX MPOIECCOB H

SIBJICHUIA.



TPEBOBAHUA K YPOBHIO
IHOAI'OTOBKHU BbBIITY CKHUKOB

B pesynomame uzyuenus mamemamuku y4eHuK 00a)4ceH
3HATL/MIOHUMATH

CYILIECTBO IIOHATHSI MAaTEMATUYECKOI O JOKA3aTENbCTBA; IPUMEPHI I0KA3ATENbCTB;

CYILIECTBO IIOHATHSI AJITOPUTMA; IPUMEPHI AITOPUTMOB;

KaK HCIONB3YIOTCS MaTeMaTnieckue GOopMyIibl, ypaBHEHHsI 1 HEpaBEHCTBA; IPUMEPHI MX MPUMEHEHUS JUTS PEIISHUs] MATEMaTHYeCKIX U IPAKTUYECKUX 3a7ay;

KaK MaTeMaTHYECKU OIpeJieNIeHHbIe QYHKIIMU MOTYT OITUCHIBATh PeabHbIe 3aBUCUMOCTH; IPHUBOIUTH IPHUMEPHI TAKOTO OMHCAHUS,

KaK MMOTPeOHOCTH MPAKTHUKH IIPUBEIN MaTEMATHYECKYIO HAYKY K HEOOXOIMMOCTH PACIIMPEHUs TIOHSATHS YUCIIa;

BEPOSITHOCTHBII XapaKTep MHOIMX 3aKOHOMEPHOCTEN OKPYKAIOIIEr0 MUPA; IPUMEPBI CTATUCTUYECKUX 3aKOHOMEPHOCTEN U BBIBOJIOB;

KakuM 00pa3oM TeOMeTpHs BOZHUKIIA U3 MPAKTHYECKUX 3aJ1a4 3eMIIEMEPHS; TPUMEPHI TeOMETPHY eCKUX 00BEKTOB M YTBEPKICHHUH O HUX, BAYKHBIX JJISl IPAKTUKY;
CMBICIT HJIeaTN3alliH, TO3BOJISIONIEH peliaTh 3a1a4n peabHON AeHCTBUTENFHOCTH MATEMATHIECKUMH METO/IaMU, TPUMEPHI ONMIMOOK, BOSHUKAIONINX MTPH UJICaTU3aIHN.

yMeTh

COCTaBJIATH GYKBCHHI)IC BBIPpaXXCHUA U (1)OpMyJ'[BI 110 YCJIOBHAM 3ajia4d; OCYIIECTBJIATH B BBIPAXKCHUAX U Q)opMynax YHCJIOBBIC TOACTAHOBKHN U BBIINIOJIHATH COOTBETCTBYIOIUE
BBIYHCIICHHS, OCYLIECTBIIATH OACTAHOBKY OJHOTO BBIPAXKECHHS B IPYroe; BEIpakaTh U3 (OPMYIT OJTHY NTEpEMEHHYIO Yepe3 OCTAJIbHEIE;

BBINOJIHATH OCHOBHBIE JEHCTBUS CO CTENEHSAMHU C LIEIBIMH [OKa3aTesIMH, C MHOTOWIEHAMH U C alre0pandecKMMM APOOSMU; BBIIONHATH Pa3jIoKEHWE MHOI'OYICHOB Ha
MHOXUTEIIH; BBIIIOJIHATH TOXKIECTBEHHbIE IIPe00pa30BaHMs PALlIOHAJIBHBIX BBIPAXKEHUH;

MPUMEHSTH CBOMCTBA apU(METHIECKUX KBaIPAaTHBIX KOPHEH /Ul BBIYMCIICHHS 3HAUYCHUH M IPeoOpa30BaHUI YNCIIOBBIX BBEIPAKEHHH, COEpIKAINX KBapaTHbIC KOPHH;
pelaTh JMHeHHbIe, KBaAPaTHbIE YPABHEHHS U pallMOHAIbHbIC YPaBHEHHSI, CBOISIIMECS] K HUM, CUCTEMBI ABYX JIMHEHHBIX YPAaBHEHUH U HECJIOXKHbBIE HETMHENHHBIE CUCTEMBI;
pelaTh JUHEWHbIE U KBaJIpaTHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOU U UX CUCTEMBI;

peaTh TeKCTOBBIE 3a/1a4 alreOpandeckiM METOJI0M, HHTEPIPETHPOBATh MTOIY4YEHHBIN pe3ybTaT, IPOBOAUTE OTOOP peleHnH, UCX0As U3 (HOp MYJIUPOBKH 3a/1a4H;
M300pakaTh YMCIIa TOYKaMHU Ha KOOPIUHATHOHN TIPSIMOL;

OIIPENENTh KOOPIAMHATHI TOYKH IIJIOCKOCTH, CTPOUTH TOUKH C 3aJaHHBIMU KOOPAWHATAMH; H300pa’kaTh MHOXKECTBO PEIICHUH JTMHEHHOT0 HEpaBeHCTRA;

pacno3HaBaTh apuPpMETHUECKHE U T€OMETPUIECKUE IPOrPECCHH; PEIIATh 3a/1a4H C IPUMEHEeHHEeM (OPMYJIbl OOIIEro YieHa U CyMMbl HECKOJIBKUX MEPBBIX YICHOB;

HaxXOIWTh 3HAUYECHUS (PYHKIINH, 3aJaHHON (HOopMyIoH, TabmuIel, rpagikoM 0 ee apryMeHTY; HaXOIUTh 3HaUeHHE apryMeHTa 10 3Ha4YeHUI0 (pYHKINH, 3aJaHHON Tpa PUKOM
HJIM TaOIHIIEH;

OIIPEeNsTh CBOWCTBA (PYHKIMH 1O €€ rpaduKy; MpUMEHTh rpauyecKue MpeaCcTaBIeHuUs IPU PELICHUH YPaBHEHUH, CUCTEM, HEPaBEHCTB,;

OIUCHIBATh CBOWCTBA M3YyUEHHBIX (QYHKIHUH, CTPOUTH UX TPaUKH.

MPUMEHSATh H3YYCHHBIC TOHATHUS, PE3YJIbTaThl, METOABI Ul PELICHMs 3a7ad MPAaKTHUYECKOro XapakTepa M 3aJad M3 CMEKHBIX IUCHUIUIMH C HMCIIOJIb30BAHHUEM IPU
HEOOXOMMOCTH CIIPaBOYHbIE MaTEPUANIbl U TEXHUYECKHE CPENCTBA.

OIIEpUPOBATh C HAYAJILHBIMH HOHSATHSAMHU TPUTOHOMETPHUH U BBIIOIHATE 3JIEMEHTAPHBIE Ollepalluyl HaJ (PYHKLIUSMH YTIIOB:

peaTh 3aJauy Ha 10Ka3aTelIbCTBO, ONMMPAasiCh HA U3yUEHHbIE CBOMCTBA (PUTYp M OTHOLICHUI MEXIY HUMU M MPUMEHSS U3yUeHHBIE METO/bI 10Ka3aTEIbCTB;



e  BBIYUCIIATH IUIOIAU KPYTOB U CEKTOPOB, JIMHY OKPYKHOCTH, JJIMHY YT OKPYKHOCTH;

e  pelaTh 3a/auu Ha JOKa3aTeNbCTBO C UCIONb30BaHMEM (OPMYI JUTMHBI OKPYKHOCTH U JJIMHBI AYTH OKPY>KHOCTH, (popMyI ruiomaneit puryp;

e  pelaTh MPAKTUYECKHUE 3a]]a4H, CBA3aHHbBIE C HAXOXKICHHEM FeOMETPUUECKIX BETMYNH (MCIONB3Ysl TPH HEOOXOAMMOCTH CITPABOYHUKHU M TEXHUYECKUE CPEJICTBA).

e  BBIUUCIIITH JIMHY OTPEe3Ka 110 KOOPJAMHATAaM €r0 KOHI[OB; BEIYUCIIATE KOOPAMHATHI CEPEIMHBI OTPE3KA;

®  HCIIONB30BaTh KOOPAUHATHBIA METOJ Il U3yYEHUS CBOMCTB IIPSIMBIX U OKPY>KHOCTEM.

e  OIEpHUPOBATh C BEKTOPAMH: HAXOAUTH CYMMY M Pa3HOCTb JBYX BEKTOPOB, 3a/IaHHBIX I'€OMETPUYECKH, HAXOAWTh BEKTOP, PABHBIN NPOMU3BEIACHUIO 3aJaHHOIO BEKTOPA HA
YHCIIO;

e HaxXOAWTH U1 BEKTOPOB, 33JIAHHBIX KOOpJHMHATAMH: JUTMHY BEKTOpa, KOOPJMHATHI CyMMBI M Pa3HOCTH JBYX M 0oJiee BEKTOPOB, KOOPAWHATHI NPOM3BEICHUSI BEKTOpa Ha
YHCIT0, TPUMEHSS IPU HEOOXOIMMOCTH COYETATENbHBIHN, TEPEMECTUTEIbHBIN 1 PacTpeIeTUTENbHBIN 3aKOHBI;

e  BBIYUCIIITH CKAISIPHOE NPOU3BEEHUE BEKTOPOB, HAXOAUTh YTOJI MEXAY BEKTOPaMH, YCTAHABIMBATh [IEPIEHIUKYISIPHOCTD IIPSIMBIX.

e  BJIAJICTh KOMIIETEHIIUSMU: IO3HABATEILHON, KOMMYHHKATHBHON, HH(POPMAIMOHHOH U peIIeKCUBHOMN;

e paboTaTh B rpymniax, apryMEeHTHPOBATh U OTCTanBaTh CBOIO TOUKY 3PCHUS;

e  pacro3HaBaTh Ha YEPTEKaX, PUCYHKAX, MOJIEIISIX ¥ B OKPYXKAIOIIEM MUPE TNIOCKUE U TTPOCTPAHCTBEHHBIE T€OMETPHUYECKUE PUTYPHI;

e  pacro3HaBaTh Pa3BEPTKH KyOa, MPSIMOYTOJIBHOTO MapaJuleNenuieaa, MPaBmiIbHON THpaMUIbl, IUJIHH]IPA U KOHYCA;

e  ONpEAeNATH 10 TUHEHHBIM pazMepaM pa3BEPTKH QUTYpPhI THHEHHBIE pa3Mepbl caMoi (GUTypbl H HA00OPOT;

®  BBIYHCIATH 00BEM MPSIMOYTOIFHOTO MapalljieenuIesa.

HCI0JIL30BaTh MPUOOpEeTEeHHbIe 3HAHNS U YMEHHS B MPAKTHYECKOIi 1esiTeIbHOCTH ¥ MOBCeTHEBHOM KU3HU IS

e  BBHINOJHEHHS PACUETOB IO (OpMysiaM, COCTaBICHHUS (OPMYJI, BBIPAXKAIOIINX 3aBHCHMOCTH MEKIY PeabHBIMU BeIMIMHAMHU; HAXOKICHHUS HYXKHOH (JOpMyJIIBI B CIIPABOYHBIX
Marepuanax;

®  MOZAENUPOBAHUS MPAKTHYECKUX CUTYalN U UCCIICAOBAaHUN TIOCTPOSHHBIX MOJIEJIEH ¢ UCIIOIb30BAHNEM arapara ajareopsl;

e  OIMCaHUS 3aBUCHMOCTEH MEeXIy GU3MUECKUMH BETMUMHAMH COOTBETCTBYIOIMMH (YOPMYITaMH IIPH MCCIIETIOBAHIH HECIIOXKHBIX MTPAKTHYECKUX CUTYAIlH if;

MHTEpIpeTauy rpaKoB peasbHbIX 3aBUCHMOCTEH MEXKTy BEITHUYMHAMH.
3.Coaep:kaHue Kypca MaTeMaTHKH

KBagparuunas pyHkuus

®ynkius. CoiicTBa (pyrKimii. KBaapaTHeli TpexuneH. Pasnoxkenye KBaapaTHOTO TpexdieHa Ha MEOKHTemH. OyHkims y = ax® + bx + ¢, eé cBoiicTBa n rpaduk. HepasencTsa
BTOPOM CTENEHU C OJHOM IepeMeHHOoi. MeToa HHTEepBaJIoB.

Henb: pacmmpuTh CBENEHUS O CBOWCTBaX (PyHKIWH, 03HAKOMHTH OOYYAIOIIUXCS CO CBOWCTBAaMH W TpaduKoM KBaapaTHIHOW (YHKIHMH, cHOPMHUPOBATH YMEHHE pEIIaTh
HepaBeHCTBA BHA ax’ + bx + ¢>0 ax’ + bx + ¢<0, rae a# 0.

B Haganme Tembl cuctemMaTH3UpPYIOTCS cBeleHus O (QyHKusaX. [IoBTOPSAIOTCS OCHOBHBIE MOHSTHSA: (DYHKIWS, apryMeHT, 00macTh omnpeneneHus ¢yHKuuu, rpaduk. Jlarorcs
MOHATHSA O BO3pPACcTaHWHM W yOBIBaHWU (DYHKITHH, MPOMEXKYTKAX 3HAKOMOCTOSHCTBA. TeM caMbIM cozfaercs 0as3a IUisi YCBOSHUSI CBOMCTB KBaJpaTHYHOW W CTeNeHHOW (DyHKIUH, a
TaKKe IS TadbHeHIIero yriryoneHus: (yHKIIHOHABHBIX PEICTaBICHUH PY U3y4eHUH Kypca ainreOpsl M Hadall aHaIn3a.

[lonroTOBUTENPHBIM MIATOM K M3YyYEHHWIO CBOWCTB KBaJPAaTUYHOW (DYHKIIMH SIBJISIETCS TAK)KE PACCMOTPEHHE BOMPOCa O KBAJIPATHOM TPEXWIEHE W €r0 KOPHSX, BBIICICHHH
KBaJIpaTa [By4WIEHA U3 KBaJPAaTHOTO TPEXWIEHA, PA3IOKEHUH KBAJPATHOIO TPEXWIEHA HA MHOXKHTEIIH.

U3ydenne KBaJpaTHUHOH (yHKIIMH HAYMHAETCA C PACCMOTPeHMs GYHKIMM y=ax’, ed CBOMCTB M 0coOeHHOCTeil rpaduka, a Takke APYrUX YaCTHBIX BHIOB KBAaJPaTHUHON
dysaKIuE — QyHKIME y=ax’+N, y=a(x-M)%. DTu cBeeH s UCTIONL3YIOTCS IIPH H3yYeHHH CBOHCTB KBAaJAPaTUUHOH (yHKIHHM 06IIero Bua. BakHo, 4ToObI 00ydaroMecs MOHSIIH, 9TO
rpa¢uk GyHKIEN y = ax? + bX + ¢ MoxkeT ObITh HONMydeH u3 rpaduka GyHKIUH y = ax’ ¢ MOMOIIBIO JABYX TapaIelbHbIX ITIepeHocoB. [IpuéMel mocTpoerus rpaduka GyHKINN y =



ax? + bx + ¢ 0TpabaThIBalOTCA Ha KOHKPETHHIX TpuMepaX. IIpu 3ToM 0co60oe BHUMAaHHE CIelyeT yAemuTh (OPMHPOBAHMIO Y OOYYAIONIIMXCA YMEHMS YKa3bIBaTh KOODIMHATHI
BEPLIMHBI TapadoIIbl, €€ OCh CAMMETPHH, HalpaBieHNUE BETBEH Mapadobl.

[Ipu m3ydeHun STOH TeMBbI NaNbHEHIee pa3BUTUE MOJTYYaeT YMEHHE HAXOAUTH MO TpaduKy MPOMEKYTKA BO3pacTaHUsl U YObIBaHHA (YHKIHH, a TakkKe MPOMEXYTKH, B
KOTOPBIX (PYHKIIHSI COXpaHSET 3HAK.

dopMupoBaHIEe yMEHUH pelaTh HepaBeHCTBA BUa ax’ + bx + ¢>0 ax® + bx + ¢<0, rae a# 0, oCyIIeCTBIAETCS C ONOPOH HA CBEAEHMs O rpaduke KBaAPATHIHOH (yHKIMH
(nampaBiieHYe BeTBel napaboIibl ee PacIoIoKeHHe OTHOCHTENbHO ocu OX).

OOyuaromuecs: 3HaKOMATCS ¢ METOJIOM MHTEPBAJIOB, C IOMOIIBI0 KOTOPOT0 PEIIAIOTCS HECIOKHBIE PAallMOHAIbHbIE HEPABEHCTBA.

OO6yuaromuecs: 3HaKOMATCS CO CBOMCTBAMM CTENEHHON (DYHKIMHM y=X" NPH YETHOM M HEYETHOM HATYPAJIbHOM IOKasaTene N.. BBOAWTCSA TOHATHE KOPHS N-ii CTENEHH.

OOyuatomecs J0JDKHBI MOHUMATh CMBICI 3allicedl BUIa 3-27, 481. Oun MOJIy4YaloT TMPEACTABICHUE O HAXOXKJIEHUM 3HAYEHUN KOPHS C TMOMOIIBIO KaJIbKYJISTOpPA, MPUYEM
BBIPa0OTKA COOTBETCTBYIOIINX YMEHHUM HE TpeOyeTcsl.

YpaBHeHMS U HEPABEHCTBA C OJHOI MepeMeHH O

Llenbie ypaBHEHUs. YpaBHEHHE C JIBYMsI IEpEMEHHBIMU U ero rpaduk. CucTeMbl ypaBHEHHH BTOpOH crerneHH. PerieHue 3a7ad ¢ MOMOIIBIO CHCTEM YPaBHEHHN BTOpPOU
CTETICHH.

Heb: cucTeMaTnu3upoBaTh U 00OOIMUTE CBEMICHUS O PEIICHUH IIENIBIX ¢ OJHOM IepeMeHHOH, BeipaboTrath yMeHHE peniaTh IPOCTEHIIE CHCTEMBI, COACpKaIIie YpaBHECHHE
BTOPOH CTEMEHW C JABYMS TMEPEMEHHBIMH, W TEKCTOBBIC 3aJladll C ITOMOIIBIO COCTABIICHUS TaKWX CHCTEM; BBIPabOTaTh yMEHHE peIIaTh MPOCTEUNTHE CHCTEMBI, COACpKaIIie
YpaBHEHUE BTOPOU CTENEHU C ABYMS IIEPEMEHHBIMU, U TEKCTOBBIE 33/1a4d C IOMOIIbIO COCTABJIEHUS TAKUX CUCTEM.

B aT0if Teme 3aBepmiaeTcs m3ydeHHE PAMOHAIBHBIX YPABHEHHWM C OJHOW TEepeMEHHOW. B CBSI3M ¢ 3THM IPOBOAMTCS HEKOTOpOe 0000IIeHne M yTiyOiIeHue CBeIeHul o0
ypaBHEHUSAX. BBOIATCS MOHATHA MEJIOr0 pallMOHAIFHOTO YpaBHEHUS U ero creneHu. OOydaronirecs 3HaKOMSTCS C PEICHUEM YpaBHEHUU TPEThel CTENeHn M YETBEPTOM CTEIeHH C
MTOMOIIIBIO PA3IOKEHUsI HA MHOXXUTEHN U BBEICHUS BCIIOMOTaTENbHON TepeMeHHO. MeTos pelieHns] ypaBHEeHHI ITyTeM BBEIECHUS BCIIOMOTATENbHBIX MEePEMEHHBIX OyeT IMIMPOKO
WCIIOJIB30BAaThCA JAIbHEHIIIEM MPU PEIIEHNH TPUTOHOMETPUYECKUX, JIOTapu(PMUUECKUX U APYTHX BUAOB yPaBHEHUN.

B nmanHOI Teme 3aBepiiaemMcsi M3ydeHHE CHCTEM YpaBHEHWH ¢ OByMA. mepeMeHHbIMH. OCHOBHOE BHUMaHHE YAEJSeTcs CHCTeMaM, B KOTOPBIX OJHO M3 YpaBHEHHH IMEpBOil
CTETIeHH, a JIpyroe BTOpoi. M3BecTHBIH 00yJalonuMcsl Crioco0 MOJICTAHOBKHA HAXOJWT 37IeCh NAJIbHEHIee MPUMEHEHNE W TI03BOJISICT CBOANTH PEIICHHE TAKHX CHUCTEM K PEIICHUIO
KBaJPAaTHOTO YPaBHEHUS.

OzHakomileHHE OOyJaloOMMXCsl C TMPHMEpPaMH CHCTEM ypaBHEHHH C JBYMS TNEpEMEHHBIMH, B KOTOPBIX 00a YpaBHEHHS BTOPOH CTENEeHH, JODKHO OCYIIECTBIATHCSA C
JOCTaTOYHOM OCTOPOKHOCTBIO M OFPAHUYHMBATHCS NPOCTEUIIUMU TPUMEPAMH.

[IpuBnedeHre U3BECTHBIX 00yYarOMMMCs TPaUKOB MO3BOJSAET MIPUBECTH MPUMEPHI rpadpuueckoro perieHns cucreM ypaBHeHHH. C MOMOIIBI0 Tpadud ecKuX MpecTaBIeHuH
MOYKHO HATJISIHO MTOKa3aTh 00YJarOIUMCS, YTO CUCTEMBI JBYX YPaBHEHHUH C IBYyMs MEpEMEHHBIMU BTOPOM CTENEHW MOTYT UMETh OIHO, 1B, TPH, YETHIPE PEIIeHHs WIN HE UMETh
peLIeHui.

Pa3zpaboTanHbIil MaTEMaTHYECKHU amnmapaT MO3BOJSET CYIIECTBEHHO PACIIMPUTH KIIACC COIEPIKATENBHBIX TEKCTOBBIX 3a/1a4, PEIIaeMbIX C IIOMOIIHI0 CHCTEM YPaBHEHHIA.
YpaBHeHHsl 1 HEPABEHCTBA C ABYMsI lepeMEHHbIMU

Henb:BeipaboraTs yMeHHE pelmaTh MPOCTEHITNE CHUCTEMBI, COAEp)KAIUe ypaBHEHHE BTOPOH CTENEHH C [ABYMS IIEPEMEHHBIMH, W  HepaBecTBa C ABYMS
nepeMeHHBIMU. TeKCTOBBIE 3a1a9H C ITOMOIIBI0 COCTABJIEHUSI TAKUX CHUCTEM; BHIpab0TaTh YMEHHUE PEIIaTh MPOCTEHIIINE CUCTEMBI, COAepKAIle ypaBHEHIE BTOPOH CTENEHH C ABYMS
MIEPEMEHHBIMU, U TEKCTOBBIE 33/1a4d C TIOMOIIBIO COCTABICHUS TAKUX CUCTEM.

B nanHO#l Teme 3aBepliaeMcsi U3y4YE€HUE CUCTEM YPaBHEHUU C ABYMsl. nepeMeHHbIMU. OCHOBHOE BHUMAHUE YNENSIETCSl CUCTEMaM, B KOTOPBIX OJHO U3 YPaBHEHUW NepBOU
CTeTleHH, a Jpyroe BTopo. M3BecTHBIN 00yJarommmcs criocod MOICTAaHOBKY HaXOJWT 3/IeCh NalbHEHIIee MPUMEHEHNE U MTO3BOJSET CBOAUTH PEIIEHNE TAKUX CHCTEM K PEIICHUI0
KBaJPaTHOTO YpaBHEHUS.



O3HakomiieHHE OOYYaIOIIMXCSl C MPUMEPAMU CHCTEM ypaBHEHUH C JABYMS TEepEeMEHHBIMH, B KOTOPBIX 00a ypaBHEHHWS BTOPOW CTENEHHU, NOKHO OCYIIECTBISITHCS C
JOCTATOYHON OCTOPOKHOCTBIO U OTPaHUYUBATHCS TPOCTEHIIIMMHU TPUMEPaMHU.

[IpuBneyeHre U3BECTHBIX 00YUYAIOMIUMCS TPa(UKOB MO3BOJISET MPUBECTH MPUMEPHI IPad)MueCcKOro pelIeHus] cUucTeM ypaBHeHHH. C moMomnpio rpaguyueckux mpeacTaBIeHui
MOKHO HarJIiAHO IIOKa3aThb O6y‘-IaIOHII/IMC$I, YTO CUCTCMbI IBYX ypaBHCHI/Iﬁ C IBYMs IIEPEMECHHBIMU BTOpOI71 CTCIICHU MOI'YT UMETh OAHO, ABa, TPpU, YCTHIPC PCUICHHUA WU HE UMCThH
peuieHui.

Omnpenensite, ABISIETCA JIM Mapa 4ucel pelieHHeM HepaBeHcTBa. M300pa)aTh HA KOOPAMHATHOW IJIOCKOCTH MHOXECTBO TOUEK, 3aJaBacMoe HepaBeHCTBOM.IuTocTpupoBaTh Ha
KOOPAWHATHOW IMJIOCKOCTH MHOXECTBO PEUICHUH CUCTEMBbI HEPaBEHCTB.
Pa3paboraHHbIif MaTEMaTHYECKUH anmapaT MO3BOJISET CYIECTBEHHO PACIIUPUTH KIIACC COJIEPIKATENLHBIX TEKCTOBBIX 3a/1a4, PEIacMbIX C TIOMOIIBIO CUCTEM YPaBHEHHIA.

IIporpeccun

Apudmerndeckas 1 reomerpudeckas nporpeccur. @opmyIbl N-ro WieHa U CyMMBI IIEPBbIX N 4JIEHOB Mporpeccuu. beckoHeuHo yObIBatoIias reoMeTpruaecKkas mporpeccusi.

Hesb: 1aTh moHATHS 00 apHPMETHIECKON 1 TEOMETPUUYECKOM MPOrPECCHIX KaK YHCIOBBIX TIOCIIEAOBATENBHOCTAX 0cOO0T0 BU/IA.

[Mpu u3ydyeHNH TeMBbI BBOJMTCS MOHSTHE IMOCIEIOBATENILHOCTH, Pa3bsCHIETCS CMBICT TEPMHHA «N-H YIIEH MOCIIEI0BATEIbHOCTHY, BHIPA0ATHIBACTCS YMEHUE WCIIOIB30BATh
HMHICKCHOE 0003HaUeHHE. DTU CBEICHUS HOCST BCIIOMOTATEIIbHBIN XapaKTep U UCIIOIb3YIOTCS IS U3yUSHHs apU(METUUCCKON U T€OMETPUYECKOM MTPOrPECCHIA.

Pabora ¢ ¢popmynamMu N-ro wieHa ¥ CyMMbI IIEPBBIX N YICHOB MPOrPECCHil, TOMHUMO CBOEI'O OCHOBHOI'O HA3HAUYCHHS, ITO3BOJISICT HEOIHOKPATHO BO3BPAIIIATHCSA K BHIYUCICHHSM,
TOXXJIECTBEHHBIM MPE0OPA30BAHUSM, PEIICHUIO YPaBHEHNH, HEPABEHCTB, CHCTEM.

PaccmaTprBaroTcs XapaKTepUCTHUECKUE CBONCTBA apu(hMETUYECKON U T€OMETPHUECKOM MPOrPECCHiA, YTO MO3BOMISIET PACIIMPUTE KPYT MpeylaraeMbIX 3a/1ad.

JjleMeHTHI KOMOMHATOPUKH U TEOPUHU BEPOATHOCTEN

Kombunaropuoe npasuiio ymHOKeHus. [lepectanoBku, pa3merieHusi, coueranus. OTHOCHTENbHAS YaCTOTa M BEPOATHOCTH CIIY9aiHOTO COOBITHS.

Hesab: 03HAaKOMUTH OOYYAIOIIUXCS C TOHATUSMU TEPECTAHOBKH, Pa3MEICHHS, COYETAHUS M COOTBETCTBYIONIMMH (OpPMyIaMH JUIs TOJCYETa WX YHCIa; BBECTH TOHSTHUS
OTHOCHTENHHOH YaCTOTHI M BEPOSITHOCTH CITYYaifHOTO COOBITHS.

WzyueHne TeMbl Ha4YMHAETCSl C PEIICHUS 3ajad, B KOTOPBIX TpeOyeTcs COCTaBUTh TE€ WM HMHbIC KOMOWHAIIMK JJIEMEHTOB H. IOJCYUTATh WX YHCIO. Pa3bscHsercs
KOMOMHATOPHOE MPABHIIO YMHOKEHUS, KOTOPOE UCIIONHATCS B JajbHEHIIIEM MpU BbIBOJEe GopMyN IS TojcUYETa Yuciia MepecTaHOBOK, pa3MeleHnid 1 codetaHuid. [Ipu uzyueHuun
JTAaHHOTO MaTepuajia HeoOXOauMO OOpaTUTh BHUMaHHeE O0YUAIONIMXCS Ha pa3jMdue MOHITHH «pa3MEIIeHNne» U «codeTaHue», cpopMHUpOBATh Y HUX YMEHHE OMPENEisTh, O KAKOM
BHJIe KOMOMHAIINN UAET pedb B 3a/1a4e.

B nmanHOIT TemMe oOydaromiuecst 3HAKOMSTCS C HA9aJbHBIMU CBEACHUSAMHU W3 TEOPUU BEPOATHOCTEH. BBOAATCA MOHATHS «CIydailHOE COOBITHE», «OTHOCHUTENbHAS YacTOTay,
«BEPOATHOCTH CIy4alHOTO COOBITHS». PaccMaTpwBaIOTCS CTATUCTHYECKHH M KIACCHYECKHMM ITOIXOABI K OIPENEIIEHUI0 BEPOSTHOCTH CIy9ailHOTO COOBITHA. BakHO 00paTHThH
BHHMaHHUE O0YJAIOIUXCS Ha TO, YTO KIIACCHYECKOE OIpeelieHne BEPOITHOCTH MOKHO TPUMEHSTH TOIBKO K TAKAM MOJIENSIM PeaTbHBIX COOBITHH, B KOTOPBIX BCE MCXO/BI SBIISTIOTCS
PaBHOBO3MO>KHBIMH.

BekTopsbl H MeTO KOOPAUHAT
[Tonsitue BekTOpa. PaBeHCTBO BekTOpoB. ClIOKEHHE M BBIYMTAHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha 4YMCIO. Pa3inoxeHue BEKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopnunats! BexkTopa. [IpocTeiimume 3aqaun B KOOpAUHATaX. Y paBHEHUSI OKPY>KHOCTH U NpAMOK. [IpuMeHeHrne BEKTOPOB U KOOPIMHAT MPU PELICHUH 3a]ay.

OcHOBHas 1eNlb — HAYYUTh YYAIIUXCS BBITIONHITH JEWCTBUS HAJ BEKTOpaMH KaK HANpaBICHHBIMHA OTpPE3KaMH, YTO BAXKHO JUIS TPHUMEHEHHS BEKTOPOB B (U3HKE;
MO3HAKOMUTH C UCIOJB30BAHHEM BEKTOPOB M METOAA KOOPIAMHAT MPU PELICHUU TeOMETPUUYECKUX 3alay. BekTop ompenensieTcss Kak HAmpaBlIEHHBIM OTPE30K W NEHCTBUSA HAJ
BEKTOpaMHU BBOJATCS TaK, KaK 3TO MPUHATO B (U3UKE, T. €. KaK ISHCTBHSI C HATIPABICHHBIMY OTPE3KaMHU.

OcHOBHOE BHHMaHHE JODKHO OBITh YJIEIEHO BBIPAOOTKE YMEHWH BBINMONHATH OIEpallid HaJl BEKTOpaMU (CKJIAIBIBATH BEKTOPHI MO IpaBWJIaM TPEYTOJBHHUKA |
napajuiesiorpaMma, CTpOUTh BEKTOP, PABHBIN Pa3HOCTHU JABYX JTAHHBIX BEKTOPOB, a TAKIKE BEKTOP, PAaBHBIN MPOU3BENECHUIO JAHHOTO BEKTOPa HA JTAHHOE YHCJIO).



Ha mpumepax mokasbpIBaeTcs, KaK BEKTOPHI MOTYT NMPHMEHSTHCS K PELICHUIO TeoMeTpuyecKux 3aaad. Jlemoncrpupyercs 3¢dexkTnBHOCTE mpuMeHeHus (HopMmyl Ais KOOpAMHAT
CepenrHbl OTPe3Ka, PACCTOSHUS MEXAY IBYMs TOYKAMH, YPaBHEHHH OKPYKHOCTH M MPSIMOH B KOHKPETHBIX T'€OMETPHUYECKHX 3ajadaX, TeM CaMbIM JaeTcsl MpelcTaBlieHHue 00
W3YyYEHHU TEOMETPHUYECKUX (PUTYP C IOMOIIBIO METOI0B alreOphl.
CooTHOLIEHUS MeKAY CTOPOHAMM M YIJIAaMH TPeYroJbHHUKA
CuHyc, KOCUHYC U TaHT€HC yria. TeopeMbl CHHYCOB U KOCHHYCOB. Perienne TpeyroinbHUKoB. CKalspHOE MIPOU3BEACHNE BEKTOPOB U €ro MPUM EHEHHE B TEOMETPHUECKUX 3a7auax.
OcHoBHas 11efTb — Pa3BUTh YMEHUE YUaIUXCs IPUMEHATh TPUTOHOMETPUYECKHI anmapat Ipy pelieHny TeOMEeTPUYECKUX 3a/1a4.
Cunyc u kocuHyc moboro yria ot 0° mo 180° BBOAATCS ¢ MOMOUIBIO €AMHUYHOW TONYOKPY)KHOCTH, JOKa3bIBAIOTCS TEOPEMbI CHHYCOB M KOCHHYCOB W BBIBOJHUTCS €IIC OJHA
¢dbopmyIa IIoaaM TpeyroiabHNKa (TI0JIOBUHA TIPOU3BEICHHS JIBYX CTOPOH HA CHHYC YIila M@Ky HUMH). DTOT anmnapaT MPUMEHSETCS K PEIISHUI0 TPEYTObHUKOB.
CkansipHoe TPOHM3BE/IEHNE BEKTOPOB BBOIUTCA KaKk B (u3MKe (MPOM3BENCHHE JJIMH BEKTOPOB HAa KOCHHYC yrila MEXIy HHUMH). PaccMaTpuBaloTCsl CBOMCTBa CKaJsipHOTO
MMPOU3BEACHUA U €0 IPUMEHCHUE ITPHU PEHICHUU I'COMETPUYCCKUX 3aaa4d.
OCHOBHOE BHHMAaHHE CJICaAyeT YyACINTH BI)Ipa60TKe IMPOYHBIX HABBIKOB B MPUMEHCHUU TPUTOHOMETPHUYCCKOI'O alriaparta nNpu peil€HUU reOMETPUICCKUX 3aaad.
JJIMHA OKPY:KHOCTH M TJIOIAAb Kpyra
HpaBI/IHBHBIe MHOT'OYT'OJIbHUKH. OKPY)KHOCTI/I, onurcaHHas OKOJIO IPaBUJIBHOTIO MHOI'OYT'OJIbHMKAa W BIIMCaHHAsA B HETO. HOCTpOGHI/Ie MpaBUJIBHBIX MHOI'OYI'OJIbHHUKOB. HHI/IHa
okpyxHoctu. ITnomanp kpyra.
OcHoBHas 1EIb — paClIupPUTh 3HAHUEC yHallluXCd O MHOI'OYI'OJIbHUKax; paCCMOTPETh IMOHATUA JJIIMHBI OKPYXHOCTU W IUIOIIAJAW Kpyra U (1)OpMyJ'[BI JJI1 X BBIYUCIICHUSA B
Hayajie TeMbI JaeTCsl ONpezeNieHre MPaBUIbHOI0 MHOTOYTOJIbHUKA M PACCMAaTPUBAIOTCSI TEOPEMBI 00 OKPYKHOCTSX, OMMMCAHHOW OKOJIO TPAaBUIFHOTO MHOTOYTOJIbHUKA M BIIICAHHOM
B Hero. C MoMOIIbI0 OMUCAaHHON OKPYKHOCTH PEIIaloTCs 3aJIa4H O MOCTPOSHUH MPaBIIIBHOTO IMIECTUYTOMbHUKA U TIPAaBUIIBHOTO 12-yroJpHUKA, €CIIH JaH MPaBIIIbHBIA M-yTOJIbHHUK.
DopMyIibl, BEIPAXKAIOLIME CTOPOHY IIPABUIBHOIO MHOTOYI'OJIBHUKA M PAaJUyC BIIMCAHHOW B HETO OKPYKHOCTH 4€pe3 pajnyC ONMCAHHOW OKPY)KHOCTH, MCIOJIB3YIOTCS IIPU BBIBOJE
(dbopMyn ATMHBI OKPYKHOCTH M IUIOLIaIU Kpyra. BelBoa ommpaercs Ha HHTYMTHBHOE IPEICTaBJICHHE O IIpeesie: NPU HEOrPaHUUYEHHOM YBEIMUYEHHU YMCIIa CTOPOH NPaBUIBHOTO
MHOT'OYT'OJIbHUKA, BIIUCAHHOI'O B OKPYKHOCTb, €0 IIEPUMETP CTPEMHUTCS K [UIMHE ITOM OKPYKHOCTH, a IUIOMIaAbh — K IUIOLIAU Kpyra, OrpaHU4E€HHOIO0 OKPY>KHOCTBIO.
JBuaxeHUst
Otobpakenue mrockocTr Ha cebdst. [lonstre apmxenns. OceBas U MieHTpaiabHas cumMerpud. [lapamensrsiit nepernoc. [ToBopot. Hanoxenus U NBHKEHUS.
OcHoBHas 11e7Ib — [TO3HAKOMUTH YYAIUXCsl C IIOHSITHEM JIBMKEHHS U €r0 CBOMCTBAaMH, C OCHOBHBIMH BUIAMH JBIDKEHHMH, CO B3aMMOOTHOILICHUAMY HAJIOKEHUH 1 ABMK CHUH.
JIBI>KEeHHE IUIOCKOCTHM BBOIMWTCS Kak OTOOpakeHME IUIOCKOCTH Ha ce0f, COXPaHSIOLIee PACCTOSHUE MEKIY TOUKaMu. IIpu paccMOTpeHHH BHUIOB IBMKEHUH
OCHOBHOE BHUMAHHUE YAEISIETCS IOCTPOSHHIO 00pa30B TOYEK, MIPSIMBIX, OTPE3KOB, TPEYTOIBHUKOB IIPH OCEBOW M LIEHTPAIbHON CHMMETPHUSX, [1a paJlIeIbHOM IIepeHoce, mosopore. Ha
3¢ deKTHBIX IpUMEPax MOKa3bIBACTCS IPUMEHEHHE IBIKEHUN IPU PELISHUH IeOMEeTpHUYecKuX 3aaad. [ToHsaTre HamoKeHus! OTHOCUTCS] B JAHHOM Kypce K YHCITy OCHOBHBIX MOHSATHH.
Jloka3pIBaeTCs, YTO NMOHATHUS HAJIOXKEHUS U ABIKECHUS SBJISIIOTCS] SKBUBAJICHTHBIMU: JII000€ HAJIOKEHHUE SIBISETCS ABMXKEHHEM IUIOCKOCTU M 00paTHO. M3ydeHue noka3aTenbcTBa HE
SIBIISICTCS] 003aTENbHBIM, OHAKO CIEAYET PACCMOTPETH CBSI3b MOHATHH HAJIOXKEHUS U JBHKCHHUS.
HauvanbHble cBeleHUs U3 CTePeOMeTPUH
[Ipemmer crepeomerpusi. MHororpannuk. [Ipmsma. [apamnenenunen. Humaap. Korye. Cdepa u map.
OcHoBHas 11e7Ib —TI03HAKOMHTD YUAIMXCSl ¢ MHOIOTPaHHUKaMHU; TEJTaMH M IIOBEPXHOCTAMH BpAILCHHUSI.
00 akcuomax reomeTpuu
006 akcuomax muaHuMerpun. Hekotopeie cBeieHHus 0 pa3BUTUU T€OMETPUN
OcHoBHas 1efb — AaTh OoJee riy0oKoe MPeACTaBIeHHE O CUCTEME AKCHOM TNITAHUMETPUHU U aKCHOMAaTUYECKOM METOJIe
HToroBoe mopTopenue (22 4acon).



Y4eOHO-MeTOAMYECKOE O0ecTIeueHne:
1. Maxkapsrues, FO. H. Anrebpa: yuebnuk s 9 knacca odmeodpazoBatenbibix yupexnennid / FO. H. Makapsrues, K. 1. Hemkos, H. I'. Mungiok, C. b. CyBoposa; moj pen.
C. A. TensikoBckoro. - M.: [IpocBemenue, 2018.
2. 3sasuy, JI. M. [Ingakrudeckue maTepuaisl no anredpe. 9 knace / JI. U. 3Basuy, JI. B. Ky3nenosa, C. b. Cysoposa. - M.: [IpocBemenue, 2019.
Teomerpus 7-9» miis o0meoOpa3oBaTenbHbIX yupexaenuii aBT. JI.C. Aranacss, nom.-M.: I[Ipocsemienue 2018
3.Aranacss JI.C. u ap.M3yuenue reomerpuu B 7-9 knaccax: Meronudeckoe nocodue. M.:IIpoceemienune,2018

JluTeparypa il yuuTeas
1. Anvxosa 3.H. TIpoBepodHbie paOOTHI C 3JIEMEHTaMHU TeCTUPOBaHus 1o anredpe. 9 kinace. — Caparos: «Jluieii», 2001
2. Apymionau E.B., Bonosuu M.b., I'naskos FO.A., Jlesumac I'.I". MatemaTrueckue TUKTaHThI i 5-9 kinacco: Ku. mis yuutens. — M.: [Ipocsernienue, 1991
3. l'onobopoovko B.B., Epwosa A.I1. u np. Anredpa. ['eomerpusi: CamocTosTeNnbHbIE 1 KOHTPOJIBbHBIE padoThl B 9 kiacce. M.: Uinekca, 2015.
4. JXKoxoe B.U., Kpaiinesa JI.b. Ypoku anreopsl B 9 kinacce: Kuura s yuutenei. M.: [Ipocsenienune, 2011.
5. 3sasuu JI.U., Kysneyosa JI.B., Cysoposa C.b. u ap. Anredpa: Jugaktudeckue matepuainl.9 kinace. M.: [Ipocseiienue, 2015.
6. Maxapwiues FO.H., Munowx H.I'., Cysoposa C.F5. U3yuenue anreopsl B 7-9 knaccax: Ilocooue mis yuurteneii. M.: [Ipoceemenue, 2011.
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Jara

Ne HaumenoBanue Tema vpoka K-Bo
yp- pasnena yp Jacos 112 paxt
9a 9a
IloBTOpenne BBogHoe moBTOpEHUE
BBogHoe nmoBTOopeHue
BBoaHoe nmoBTOpeHue
Iiasa 1. 1-2. ®yukums. CpoiicTBa QyHKIMN
KBaapatnunas
4 1
¢pynknus. Inasa X.
MeToa kKoopanHAT
5 } 1-2. @ynkuus. CaoiictBa QyHKIUH 1
6 } §1. KoopauHate! BekTopa 1
7 } Jluarsoctudeckast mpoBepoYHas padbora 1
8 } §1. KoopauHate! BekTopa 1
9 } 1-2. ®yukums. CpoiicTBa QyHKIMH 1
10 3. KBagpaTHbII TpeXdJIeH U €ro KOpHH 1
11 §2. IIpocreiimue 3agauu B KOOpIAUHATAX 1
12 3. Beienenue kBajpata JBy4IeHa U3 KBaJPaTHOTO TPEXWICHA 1
13 §2. IIpocreiimue 3agauu B KOOpAUHATAX 1
14 4. Pa3nokeHue KBaJpaTHOTO TPEXWIEHa HA MHOXKUTENN 1
15 4. Pa3nokeHue KBaJpaTHOTO TPEXWIEHa HA MHOXKUTENN 1
16 §2. IIpocreiimue 3agauu B KOOpIAUHATAX 1
17 4. Pa3nokeHne KBaJpaTHOTO TPEXWICHa HA MHOXKUTENHN 1
18 §3. YpaBHeHHE OKPYKHOCTH U TPAMON 1
19 O6o0maronmii ypok mo teme « @yuxyuu. Keaopammuoiii mpexuneny 1
20 Kontponsras padora Ne 1 «Dyuxyuu. Keadpammuwiii mpexuneny 1
21 §3. YpaBHeHHE OKPYKHOCTH U TIPSIMOU 1
Amnanms KOHTPOJIbHOU paboTeI
22 5. dynkuus y=ax?,ee rpaduK U CBONCTBA 1
23 §3. YpaBHeHHE OKPYXKHOCTH U TPSAMON 1




Jara

Ne HaumenoBanue Tema VpoKka K-Bo
yp. pasziena yp 4acoB I1aH $akr
9a 9a
24 6. I'papuxu Gynximii y=ax>+n u y=a(x-m)? 1
25 6. I'papuxu Gynximii y=ax>+n u y=a(x-m)? 1
26 Pemenne 3amad o reme «Bekropsl. MeTos KOOpIMHAT» 1
27 7. IlocTpoenue rpaduka KBaIpaTUIHON (YHKITHH 1
28 Pemenne 3amayd no reme «Bekropsl. MeTos KOOpIMHAT» 1
29 7. Ioctpoenue rpaduka KBaIpaTUIHON (YHKITHH 1
30 7. IlocTpoenue rpaduka KBaapaTUIHON (YHKITUH 1
31 O06obmaronuii ypok 1o teMe «Bexmopul. Memoo koopounamy 1
32 8. dynkuwms y=x" 1
33 KonTposbHas padora Ne 2 «Bexmopul. Memood koopounamy 1
34 8. dynkuwmsa y=x" 1
35 9. Kopens n — oii crenenu 1
Iaaga 1. AHanu3 KOHTPOJIBHOH paboTHI
KBagpatnunas §1. Cunyc, KocUHYC, TAHTEHC, KOTAaHT€HC yria
36 ¢pynxnus. I'nasa XI. 1
CooTHoLIEeHHE MEKAY
CTOPOHAMH U YIJIaMH
TPeYroJabHUKA
37 9. Kopens n — oii creneHu 1
38 AHanu3 KOHTPOJIbHOM PabOThI 1
§1. Cunyc, KOCHHYC, TAHT€HC, KOTAHTeHC yIJia
39 O0o6marommii ypok 1o teMe ««Keadpamuunas ¢pynuxyus u ee 2pagpux. 1
Kopenw n — oti cmenenuy
40 Konrponbhas padora Ne 3 «Keadpamuunas (hynxyus u ee epagux. 1
Kopenw n — oti cmenenuy
41 §2. CooTHOIIEHNE MEXIY CTOPOHAMH U YIIaMH TPEYT OJIbHIKA 1
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Ne HaumenoBanue Tema VpoKka K-Bo
yp- pasnena yp Jacos I1aH $akr
9a 9a
Amnanus KOHTPOJBHOM paboTsL.

Inaga 2. VpagueHUst | 2 [lenoe ypasHeHue 1 €ro KOPHH

HepaBeHCTBA C OTHOI
42 nepemMenHoii . [J1aBa 1

XI. CooTHOmICHHE

MesK/Ty CTOPOHAMH U

YIJIaMH TPEYToJIbHUKA
43 §2. CooTHOIIEHHE MEX1Yy CTOPOHAMH U YIIaMH TPEeYrojbHUKa 1
44 12. Ilenoe ypaBHEHHE U €0 KOPHU 1
45 12. Ilenoe ypaBHEHHE U €0 KOPHU 1
46 §2. CooTHoIIEHHE MEXLy CTOPOHAMH H yrilaMH TPEYTOJIbHUKA 1
47 13. [IpoOHbIe paliMoHalIbHBIE YPaBHEHHUS 1
48 §2. CooTHoIIEHHE MEXLy CTOPOHAMH U yrlIaMH TPEYyroJIbHUKa 1
49 13. IpoOHble paliuoHalIbHBIC YPABHEHHS 1
50 13. IpoOHbie paliMoHalIbHBIE YPaBHEHHS 1
51 §2. CoOTHOIIEHHE MEXIY CTOPOHAMH U yIilaMH TPEYT OJIbHIKA 1
52 14. Pemienre HEpaBeHCTB BTOPOH CTENEHU C OAHONW MEPEMEHHOM 1
53 §2. CoOTHOIIEHHE MEXIY CTOPOHAMH U yrilaMH TPEYT OJIbHIKA 1
54 14. PemeHre HepaBeHCTB BTOPOH CTENEHU C OTHON MEPEMEHHOM 1
55 15. Pemienre HepaBeHCTB METOIOM WHTEPBAJIOB 1
56 §3. CkansipHOE MIPOU3BEIEHIE BEKTOPOB 1
57 15. Pemenre HEpaBeHCTB METOIOM WHTEPBAIOB 1
58 §3. CraisipHOE TIPOM3BEIEHIE BEKTOPOB 1
59 15. Pemenre HepaBeHCTB METOIOM WHTEPBAIOB 1
50 O6o0maronwii ypok Mmo TeMe «VpasHenus u Hepasencmsd ¢ OOHOU 1

nepemMeHHo»

61 §3. CramsipHOE TIPOM3BEICHIE BEKTOPOB 1
62 Kontpomsras pabora No 4 «Vpasnenus u nepagencmea c¢ 0O0HOU 1

nepemeHHO»
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Ne HaumenoBanue Tema VpoKka K-Bo

yp- pasnena yp Jacos I1aH $akr

9a 9a

63 Pemenne 3amad no reme «COOTHOIIEHHUS MEXKAY CTOPOHAMHE U YTIIaMHU 1

TPEyroJIbHUKa»

AHanu3 KOHTPOJIBHOH PabOThI
Lnapa 3. YpaBHeHusi M | |7, Ypaprenne ¢ AByMsl [IGPEMEHHBIMH H €r0 rpaduK
HepaBeHCTBA C IBYMsI

64 nepeMeHHbIMU. I'J1aBa 1
XI. CooTHOmICHHE
MeEJKy CTOPOHAMU U
YIJIaMH TPEYToJIbHHKA

65 18. I'paduyeckuii criocod perieHus: CHCTEM YpaBHEHHN 1

66 Pemenue 3aaa4 o teMe «COOTHOLICHUSI MEXY CTOPOHAMH M YTIIaMHU 1

TPEYroJIbHUKA
67 19. Pemienue cucteM ypaBHEHHUI BTOPOM CTEIECHU 1
68 Oo6ob6maromuii ypok 1o teme « CoomuouieHust MesHcoy CHopoHamu u 1
Venamu mpey2onbHUKa»

69 19. Pemenune cucteM ypaBHEHHI BTOPO CTEIICHH

70 19. Pemienue cucteM ypaBHEHHI BTOPO CTEIICHH

7 Konrponbhas padora Ne 5 «Coomnowienusn mexicoy cmoponamu u 1

Venamu mpey2onbHuKa»

72 20. Pemrenue 3a7a4 ¢ MOMOIIBIO CUCTEM YpaBHEHHI BTOPOIl CTEIEHH 1
LaaBa 3. YpaBHenusi u | AHanus3 KOHTPOJIBHON padoTsI
HEepPaBEeHCTBA ¢ IBYMS §1. IlpaBuIbHBIE MHOTOYT OJIBHUKH
nepemeHHbIMH. I'1aBa

73 I 1
XII. Jauna
OKPYKHOCTH M
IJI0IIAAb Kpyra

74 20. Pemenne 3a7a4 ¢ MOMOIIBIO CHCTEM YpaBHEHHH BTOPOI CTEIEHH 1

75 20. Pemenne 3a7a4 ¢ MOMOIIBIO CHCTEM YpaBHEHHH BTOPOI CTEIEHH 1

76 §1. [IpaBrIIbHBIE MHOTOYTOJHHUKH 1

77 21. HepaBeHCTBa C qBYMS TIEpEMEHHBIMHU 1

78 §1. [IpaBrITbHBIE MHOTOYTOJTHHUKH 1

79 21. HepaBeHCTBaA C qBYMS IEpEMEHHBIMHU 1
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Ne HaumenoBanue Tema VpoKka K-Bo
yp. pasziena yp 4acoB I1aH $akr
9a 9a
80 22. CucteMbl HEpaBEHCTB C IByMs IIEpEMEHHBIMU 1
81 §1. IIpaBUIBHBIE MHOTOYTOJIBHUKH 1
82 22. CucteMbl HEpaBEHCTB C IByMs IEpPEMEHHBIMU 1
83 §2. InnHa OKpY>KHOCTH U IUIOLIA/b Kpyra 1
84 22. CucteMbl HEpaBEHCTB C IByMs NEPEMEHHBIMU 1
85 O0o00mIanMil ypoKk Mo TeMe «YpasHenuss u HepaseHcmeéa ¢ O08yMsi 1
nepemeHHbLIMUY
86 §2. InnHa OKpY>KHOCTH U TUIOMIAAb Kpyra 1
87 KontposnbHas pabora Ne 6 «Vpaenenus u mnepasencmea c¢ o0syms 1
nepemeHHbLIMUY
88 §2. lnnHa OKpY>KHOCTH U IUIOLIA/Ib Kpyra 1
I'1aBa 4. AHanu3 KOHTPOJIBHOH PabOThI
Apudmernyeckas u 24. TlocnenoBaTeIbHOCTH
reoMeTpuyeckas
89 nporpeccun. I'nasa XII. 1
JTMHA OKPYKHOCTH H
IJIOIAAb KPyra
90 25. Onpenenenue apudmerndeckoi nporpeccun. Gopmysa N — ro wieHa 1
apu(pMETHIECKOM POrPECCUH.
91 §2. InnHa OKPY>KHOCTH U IUIOMIAAb Kpyra 1
92 25. Onpenenenue apudmerndeckoi nporpeccun. Gopmysa N — ro wieHa 1
apu(MeTHIeCKOH IPOrPECCHH.
93 Pemenne 3ama4d o teme «lIrHA OKPYKHOCTH U TIJIOMAIb KPYyray 1
94 26. ®opmMymna cyMMBI N IIEPBBIX WICHOB apH()METHYESCKOI MPOrpeccuu 1
95 26. ®opmMymna cyMMBI N IIEPBBIX WICHOB apH()METHYESCKOI MPOrpeccuu 1
96 O0600MIaroNIi YPOK 10 TeME «/[1UuHa OKPYHCHOCTU U NIOUWAOb KPYeay 1
97 26. ®opmyina CyMMBI N TIEPBBIX WICHOB apU(PMETHIECKON IIPOrPECCHU 1
08 Kontpomnsnas padora Ne 7 «/[nuna oxpyscrocmu u niowaos Kpyaay 1
99 26. ®opmyina CyMMBI N TIEPBBIX WICHOB apU(PMETHIECKON IIPOTPECCHU 1
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Ne HaumenoBanue Tema VpoKka K-Bo
yp- pasnena yp Jacos I1aH $akr
9a 9a
100 OO0obmaronuii ypox 1o TeMe «Apugmemuueckasn npozpeccusty 1
I'napa 4. AHanu3 KOHTPOJIHLHOH PadOTHI
Apudmerndeckas u §1. IlonsATHE NBUKEHUS.
101 | reomeTpuveckasi 1
nporpeccun. I'1aBa
XIII. /IBuskenue
102 Kontpombhas padora Ne 8 «Apugmemuueckas npoepeccusiy»
103 §1. TlonsiTre NBUXKEHMUSL.
Amnanus KOHTPOJIEHOU pabotsI
104 27. OmpeneneHre reoMeTpuueckoi nporpeccu. @opmyna n — ro 4jaeHa 1
reOMETPUYECKOM ITPOrPECCUHU.
105 27. OmnpeneneHre reoMeTpuueckoi nporpeccu. @opmyna n — ro 4jaeHa 1
TreOMETPUYECKOM NTPOrPECCUHU.
106 §1. TlonsTre NBMKEHMSI. 1
107 28. ®opMyna CyMMBI N TIEPBBIX WIEHOB T€OMETPUIECKON IMPOTPECCHH. 1
108 8§2. TlapasutenbHBIN MEPEHOC U TOBOPOT 1
109 28. ®opMyrna CyMMBI N TIEPBBIX WIEHOB T€OMETPUIECKON IPOTPECCHH. 1
110 28. ®opMyina CyMMBI N TIEPBBIX WIEHOB T€OMETPUIECKON IPOTPECCHH. 1
111 §2. IapasenbHbIi IEPEHOC U TIOBOPOT 1
112 O600maronuii ypok 1mo teme «I eomempuieckas npoepeccus » 1
113 Pemienne 3agau o teMe «JIBruxeHue» 1
114 Kontponsnas padora Ne 9 «I eomempuueckas npoepeccusy 1
LxaBa S. DjeMeHTHI Amnanms KOHTPOJIBHOU paboTh
KOMOMHATOPUKH U 30. Ilpumeps! KOMOMHATOPHBIX 3a0a4
115 TeOpHU BePOSITHOCTEH. 1
I'nasa XIII. /IBukenue
116 ) Pemenne 3aga4 o teme «JIBrKeHuE
117 31. IlepecTanoBKH
118 O0600mIaroNi YPOK 10 TeMe «/{8udicerues
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Ne HaumeHoBanue Tema VpoKka K-Bo
yp. pasziena yp 4acoB I1aH dakr
9a 9a
119 31. IlepecTtanoBKH 1
120 32. Pazmemenus 1
121 KontponpHas padora Ne 10 o Teme «JIBmkeHue» 1
122 32. Pazmemenus 1
naBa 5. DyieMeHTBI Amnanu3 KOHTPOJILHOM paboTh
KOMOMHATOPUKH 1 §1. MHOrorpaHHuku
TeOpPHHU BePOSITHOCTEN.
123 | CaBa Lnasa XIV. 1
HauanbHble cBeleHUs
U3 CTEPeOMEeTPUH
124 33. Coueranus 1
125 33. Coueranus 1
126 §1. MHOrorpaHHuKu 1
127 34. OTHOCUTEINIbHAS YaCTOTA CIy4aliHOrO COOBITHS 1
128 §1. MHOrorpaHHuKu 1
129 35. BeposATHOCTh paBHOBO3MOXHBIX COOBITHI 1
130 35. BeposATHOCTh paBHOBO3MOYKHBIX COOBITHI 1
131 §2. Tena 1 MOBEPXHOCTH BpaIICHHUS 1
132 OO000WAIIHIA YPOK 110 TeME « DreMeHnbl KOMOUHAMOPUKU U Meopul 1
6EPOSIMHOCTEN»
133 §2. Tena 1 MOBEPXHOCTH BpaIICHHUS 1
134 Kontponsras padora Ne 11 «Dremenmor kombunamopuxu u meopuu 1
6EPOSIMHOCTEN»
135 AHanu3 KOHTPOJIBHOH paboTHI 1
CroxeHrne 1 yMHOXKEHHE BEPOSTHOCTEH
136 006 akcnoMax ITAHUMETPUH 1
137 | HrToroBoe nmosTopenue IToBTOpenue. Beipaxenus 1
138 IToBTOpenue. IlapannenbHOCTh U NEPIIEHAUKYISIPHOCTD 1
139 IToBTOpeHue. Boipaxkenus 1




Jara

Ne HaumeHoBanue Tema ypoxa K-Bo o baxr
yp. pasaeJia 4acoB
9a 9a
140 IToBTOpeHUe. YpaBHEHUS U UX CUCTEMBI 1
141 IToBTOpenue. TpeyronbHUKU 1
142 IToBTOpeHUe. YpaBHEHUS U UX CUCTEMBI 1
143 IToBTOpeHnue. YeThipexyroabHUKU 1
144 IToBTOpeHUe. YpaBHEHUS U UX CUCTEMBI 1
145 IToBTOpeHue. HepaBeHCTBa M MX CUCTEMBI 1
146 IToBTOpeHue. UeThIpex yrolbHUKU 1
147 IToBTOpenue. HepaBeHCTBA U UX CUCTEMBI 1
148 IToBTOpenue. OKpY>KHOCTb U KPYT 1
149 IToBTOpenue. HepaBeHCTBA U UX CUCTEMBI 1
150 [MToBTopenue. dyHKIMK 1 UX Tpaduku 1
151 IToBTOpeHue. MHOrOyroabsHUKH 1
152 [oBropenue. dyHKIMK U UX TpaduKu 1
153 IToBTopenue. IInomanu 1
154 IToBTOpenue. Pemenue 3a1a4 Ha COCTABJICHUE YPABHEHUM, CUCTEM 1
155 IToBTOpeHue. Pemenue 3a1a4 Ha COCTaBICHUE YPaBHEHU, CCTEM 1
156 [ToBTopenue. IInomanu 1
157 IToBTOpeHue. Pemenue 3a1a4 Ha COCTaBJIEHUE YPABHEHUM, CUCTEM 1
[ToBTopenue. Koopaunate! 1 BeKkTOpEl. ['eomeTpuueckue

158 npeoOpa3oBaHUsg 1
159 [oBTopenue. Aprdmernieckast U TeOMeTpUIeCcKas MPOrpeccun 1
160 [oBTopenue. Apudmernieckasi U TeOMETPUIECKasl IPOrPECCUU 1
161 IToBTOpeHue. PeleHe muaHUMETPUUIECKUX 3a/1a4 1
162 [ToBTOpeHue. DneMeHTH KOMOMHATOPHKHI U TEOPHUU BEPOATHOCTEH 1
163 IToBTOpeHue. PelieHe nnaHUMETPUIECKUX 3a4a4 1
164 [ToBTOpeHue. DneMEeHTH KOMOMHATOPHKHI U TEOPHUU BEPOSITHOCTEH 1
165 Urorosas x/p 1




Jara

Ne HaumenoBanue Tema VpoKka K-Bo
yp- pasnena yp 4ACOB mwian daxr
9a 9a
166 Hrorosslii ypok 1
167 WroroBeiii ypok 1
168 WroroBeiii ypok 1
169 Urorosslii ypok 1
HroroBsiii ypok 1

170




	Пояснительная записка

		2022-10-26T13:11:06+0400
	Бондарева Ольга Николаевна




