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[Iporpamma pa3zpaboTaHa B COOTBETCTBUU U HA OCHOBE:!

— DenepaJbHOr0 TOCYIAPCTBEHHOrO0 00pa30BaTeIbHOIO CTAaHIapTa OCHOBHOIO
oburero oopazosauus, 2010 rona;
— PaGoueii mporpammel «Anreopa 7 — 9 kaaccey k YMK astopos I'.B. Jlopodees

u ap. «CoopHuK paboumx mporpamMm. Anreopa 7-9 xiaccel. CocraButens T.A.
bypmuctpoBa. M.: Ilpocserienune, 2014 r.

Vuebuuku: Anrebpa 7 xknacc, astopsl [.B. Jlopodees, C.b. CyBopoBa, E.A..

ByaumoBuy u np., M:., «[IpocBemenuey, 2015 r.

Anrebpa 8 kmacc, astopsl I.B. lopodees, C.5. CyBoposa, E.A.. byHumoBu4 u
ap., M:, «IIpocsemenuey, 2016 r.

Anrebpa 9 knacc, astopsl I.B. Hopodees, C.5. CysopoBa, E.A.. byHuMoBuY u

np.. M:., «IIpocBemenuey, 2016 T.




ﬂCZHHa}Z pa5oqaﬂ npozpamma no a]l2€6l7€ ons 7-9 knaccos cocmaesnena Ha
OCHOGBE.

o denepanbHOTO TOCYAAPCTBEHHOTO 00Pa30BaTEIHLHOTO CTAaHAAPTa OCHOBHOTO
obmiero oOpaszoBaHusi (YTBEp)KJ€H MNpuKa3oM MuHHcTepcTBa 0Opa3oBaHUs U
Hayku Poccutickoit denepannu ot «17» nexkadbps 2010 r. Ne 1897);

e PaGoueli mporpammbl «Aisredopa 7 — 9 kmaccely Kk YMK astopos I'.B.
JlopodeeB u_ ap. «COopHHK paboumx mporpamMm. Aunredpa 7-9 KIaccChl.
CocraButens T.A. bBypmuctpoBa. M.: Ilpocsemenue, 2014 1.

e OcHoBHOI o0pazoBarenbHOM porpaMMbl MOBY COII Nel100

e [lucebma mMuHHCTEpCTBAa 0Opa3oBaHWs U Hayku KpacHomapckoro kpas OT
07.07.2016 r. Ne 47-11727/16-11 " O pekOoMeHIAIUAX 110 COCTABJICHUIO
pabounx TMporpaMMm Y4eOHBIX TMPEIMETOB, KYypCOB U KaJeHIapHO-
TEMaTUYECKOT0 MIaHUPOBaHUSA"

Cornacno 6azucHomy ydebHomy miany MOBY COII Nel00 na uzyuenue
anreOpsl B 7-9 kitacce oTBOAUTCS 3 yUeOHBIX yaca B HEACHIIO B TEUCHHE KaXKJ0TO
rojia ooyuenus. (7 kimacc — 102 yaca, 8 ximacc — 102 gaca, 9 kimacc — 102 gaca).

1. Mlnanupyembie pe3yJIbTAThl 0CBOEHHS Y4eOHOI0 Kypca no ajareope 7-9
KJIaccax

[IporpamMma obecrieynBaeT AOCTIKEHHE CIEIYIOMIMX Pe3yJIbTaTOB OCBOCHUS
00pa3oBaTeIbHON MPOTPaMMbl OCHOBHOT'O OOIIEr0 00pa30BaHUs:

JIUYHOCMHbLE:

1) cpOopMHPOBAHHOCTb OTBETCTBEHHOI'O OTHOILIEHUS K YYEHHIO, TOTOBHOCTh U
CHOCOOHOCTH OOy4arolMXCsl K CaMOpPa3BUTHUIO M CaMOOOpa30BaHUI0 HAa OCHOBE
MOTHBAIlMA K OOYYEHHIO M TO3HAHHWIO, BHIOOPY JalibHEIEero oOpa3oBaHHs Ha
0a3e OpUEHTUPOBKM B MHpe mpodeccuil U npodhecCuoHANbHBIX MPEANOYTECHUH,
OCO3HAaHHOMY TIOCTPOCHUIO WHIWBUAYyaJIbHOW 00pa30BaTEIbHONW TPACKTOPHH C
y4€TOM YCTOWYMBBIX TTO3HABATEILHBIX HHTEPECOB;

2) Cc(OPMHUPOBAHHOCTH IIEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U OOIIECTBEHHOMN MPAKTUKH;

3) cPOpMUPOBAHHOCTh KOMMYHHMKATHBHOW KOMIIETEHTHOCTH B OOIICHUH U
COTPYAHUYECTBE CO CBEPCTHUKAMHU, CTAPIINMH U MIIAJIINMU, B 00pa30BaTeIbHON,
OOIIECTBEHHO TIOJIE3HOM, yueOHO-MCCIeI0BaTENbCKOW, TBOPYECKOM M JIPYrux
BUJAX JESITEIbHOCTH;

4) yMEHHE $SCHO, TOYHO, T'PaMOTHO WH3JaraTb CBOM MBICIM B YCTHOW U
NUCbMEHHOW peud, MOHMMATh CMBICI TIOCTaBJICHHON 3a/layd, BBICTPAUBATDH
apryMEHTalUI0, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEDHI;

5) TpEeICTaBICHHE O MaTeMaTUYECKOM Hayke Kak cdepe ueIoBeuecKoin
JEeSATENbHOCTH, 00 JTamax e€ pa3BUTHUA, O €€ 3HAYUMOCTH IJIA Pa3BUTHUS
IUBUJIN3AIIH;

6) KPUTHUYHOCTh  MBIIUICHHUS, yMEHHE  pAClO3HaBaTh  JIOTHYECKU
HEKOPPEKTHBIC BHICKA3bIBAHMUS, OTIMYATh TUIIOTE3Y OT (PaKTa;

7) KpEaTWBHOCTh MBIIIJICHUS, WHUIIMATHBA, HAXOMYUBOCTh, AKTUBHOCTH



IPU PEIIeHUH alreOpanvecKux 3aaay;

8) yMEHHE KOHTPOJMPOBATh TMpOIECC W pe3yibTaT ydyeOHOM maTe-
MaTHUYECKOH eI TeIbHOCTH;

9) CHOCOOHOCTh K HSMOLMOHAJIBHOMY BOCHPHUSATHIO MaTEMaTUYECKHUX
00BEKTOB, 3aJ1a4, pEeUICHUH, pacCyKICHUM.

Memanpeomemubie:

1) yYMEHHE CaMOCTOSITEIbHO IUIAaHUPOBAaTh  AJbTEPHATHBHBIE IYTH
JOCTHKEHHS 1eJIel, OCO3HAHHO BBIOMpaTh Hambosee 3PGEeKTUBHBIE CIIOCOOBI
pelieHus y4eOHbIX M O3HABATEIbHBIX 33/1a4;

2) YMEHHME OCYLIECTBIATH KOHTPOJb IO pe3yJpTaTy M IO CHocoly
JNEUCTBHS HAa YPOBHE IMPOU3BOJIBHOIO BHHUMAHHMS M BHOCUTH HEOOXOIMMBIE
KOPPEKTUBBI;

3) yMeHHE AaJeKBaTHO OIEHUBATh MPABWIBHOCTh WJIM OIIMOOYHOCTH
BBINIOJHEHMsI Y4eOHOH 3a7aun, €€ OOBEKTUBHYIO TPYAHOCTh M COOCTBEHHBIE
BO3MOKHOCTH €€ PEIICHHUS;

4) OCO3HAaHHOE BIJAJCHHUE JIOTUYECKHMMM JICUCTBUSMHU  ONPEICICHUS
MOHATUH, 0000IIEHHUs, YCTAHOBIICHUS aHAJOTUN, KJIAacCU(PUKAIUA HA OCHOBE
CaMOCTOSITEJILHOTO  BBIOOpa OCHOBAaHMHM U KPUTEPUEB, YCTAHOBJICHMUS
POJOBUIOBBIX CBA3EH;

5) yYMEHUE YCTaHaBIMBATh IPUYMHHO-CIEACTBEHHBIE CBSI3U; CTPOUTH
JIOTUYECKOE PACCYXKAECHUE, YMO3AKIOUEHUE (MHAYKTUBHOE, IEYKTUBHOE U 110
aQHAJIOTUH) U BBIBOIBI;

6) YMEHHME CcoO34aBaTh, NPUMEHATh U MpPeoOpa3oOBbIBATH 3HAKOBO-
CUMBOJIMYECKUE CpPEJICTBA, MOJEIM M CXEMbl IS pEUlIeHUs Y4eOHbIX U
MO3HABATEIbHBIX 33]1a4;

7) yMEHUE OpraHU30BbIBaTh Y4YEOHOE COTPYJAHHYECTBO U COBMECTHYIO
NEATENbHOCTh C  YYMTEJIIEM W CBEPCTHHKAaMHU:  ONPENENATh  LENH,
pacnpeneneHue (yHKIMA U pOJIEH yYaCTHUKOB, B3aMMOJICHCTBHE U OOIIHE
crocoObl paboThI, yMEHHE paboTaTh B TPYMIE: HAXOAUTH OOIee pelieHue u
paspemiath KOH(JIMKTBI Ha OCHOBE COTJIACOBaHUS TO3UIUMN ©  ydéra
WHTEPECOB; CIyIIaTh mapTHEpa; (HopMyIupoBaTh, apryMEHTUPOBATh U OTCTa-
WBAaTh CBOE MHCHHUE;

8) cpopMHUPOBAHHOCTh y4eOHOM u 00111eTI0Ib30BaTEIBCKOM
KOMITETEHTHOCTH B o0nacTu UCIOJIb30BaHUS uH(pOpMaIMOHHO-
KOMMYHUKaIMOHHBIX TexHosnoruil (MKT- komneTeHTHOCTH);

9) NepBOHAYAJbHBIE MPEACTABICHUS 00 UIEAX U O METOJAX MAaTEeMaTUKH Kak
00 YHUBEPCAIBHOM SI3bIKE€ HAYKU U TEXHUKH, O CPEICTBE MOJICTUPOBAHUS SIBJICHUIN
Y IPOLIECCOB,;

10) yMEHHE BHJETh MaTEMaTHYECKYyI0 3a7adyy B KOHTEKCTe MpOOJIEeMHOMN
CUTYyalluu B IPYTUX JUCLUUIUIMHAX, B OKPYXKAIOIIEH KU3HU,

11) YMEHHE HAXOJWTh B PA3TMYHBIX UCTOYHUKAX MHGOPMAIHIO, HEOOXOIUMYIO
JUTSL PEIICHUS] MaTeMaTHIeCKUX MPOOJIeM, U TIPENICTABIATh €€ B MOHATHON QopMme;
NPUHUMATh PEIICHHE B YCIOBUAX HEMOJMHOW ¢ W30BITOYHOW, TOYHOW U
BEPOSITHOCTHON MH(DOpMAIUK;

12) yMEHHE MMOHUMATh U UCTIOIb30BATh MATEMATHUECKHUE CPEJICTBA HATIISAHOCTH
(pUCYHKH, 4YEpTeXH, CXEMbl W Jp.) I WUIIOCTPAIMM, HWHTEPHpPETaLnH,



apryMEHTAaLUH;

13) yMEHHUE BBIBUTraTh TMIOTE3bl IPU PEIICHUU Y4YEOHBIX 3a/1a4 U IOHUMATh
HEOOXOJMMOCTb UX IIPOBEPKH;

14) yMEHHUE NMPUMEHATh UHIYKTUBHBIE U JI€TYKTUBHBIE CIIOCOOBI pacCyKIEHU,
BUJICTh PA3IMYHBIE CTPATETUU PELICHUS 3a/1a4,

15) IMOHMMAaHUE CYLIHOCTH AITOPUTMHUYECKUX MPEANMCAHUNA U  yMEHUE
JEUCTBOBATh B COOTBETCTBUH C MPEIJI0KEHHBIM AJITOPUTMOM;

16) YMEHHE CaMOCTOSITEIbHO CTaBUTh LIEJIA, BEIOUPATh U CO3/1aBATh aITOPUTMbI
JUTSL pEIICHUs yUeOHBIX MaTeMaTHYECKUX MPoOIIeM;

17) yMEHHE IUIAHUPOBATh M OCYIUECTBILITH NESITEIBHOCTh, HANPABICHHYIO HA
pElLICHNE 3a1a4 UCCIEA0BATEIBCKOTO XapakTepa.

npeomemubie.

1) ymeHue paboTaTb € MaTEMAaTUYECKUM TEKCTOM (CTPYKTYpHpPOBaHUE,
U3BJICUCHHE HEOOXOIMMON HMH(pOpManUM), TOYHO M TPAMOTHO BBIpaXKaTb CBOU
MBICIM B YCTHOW M THCbMEHHOM peud, TNPUMEHSS MaTeMaTHYECKYyIO
TEPMHUHOJIOTHIO M CHUMBOJIMKY, MWCIIOJIb30BaTh Pa3JIMYHbIE S3BIKM MaTEMAaTHUKU
(cmoBeCcHBIM, CHMBOJMYECKHM, rpaduueckuil), OOOCHOBBIBaTb  CYXKJICHHUA,
IPOBOAUTH KJIACCU(UKALIMIO, JOKA3bIBATh MATEMAaTUUECKUE YTBEPKICHUS;

2) BiaJeHUE O0a30BbIM MOHSATUWHBIM aIlapaToOM: HMETh MPEACTaBICHUE O
YyHucie, BIAJACHUE CHUMBOJBHBIM SI3bIKOM alnreOpbl, 3HAHHE HIIEMEHTAPHBIX
(GYyHKUHMOHAIBHBIX ~ 3aBUCUMOCTEH,  (OpPMHUpOBAHHME  MPEICTABIECHUH O
CTaTUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAIBHOM MUPE U O Pa3IMYHBIX CIOCO0AX UX
U3y4eHusi, 00 OCOOEHHOCTSX BBIBOJOB M IPOTHO30B, HOCSAILIUX BEPOSTHOCTHBIN
XapakTep;

3) yMEHHUE BBINOJIHATh alredpandyeckue mnpeoOpa3oBaHus PaALMOHAIBHBIX
BBIPQXEHUM, MPUMEHATh WX JUIsl pEelIeHUs y4yeOHBIX MAaTeMaTHYeCKUX 3ajad U
3a]1a4, BOZHUKAIOIINX B CMEKHBIX YUEOHBIX MTpeIMETax;

4) yMEHHE TO0JIb30BaThCsl MaTEMaTHUECKUMU (QOpMyJIaMU U CaMOCTOSITEIIBHO
COCTaBJISITH (POPMYJIBI 3aBUCUMOCTEN MEXy BEIMYMHAMU HAa OCHOBE 000OIIEHUs
YACTHBIX CIIy4aeB U SKCIIEPUMEHTA;

5) yMEHHME pellaTh JHMHEWHble U KBaJpaTHbIC YpaBHEHUS M HEPABEHCTBA, a
TaKk)Ke TMPUBOAMMBIE K HHUM YypaBHEHHUS, HEPaBEHCTBA, CHCTEMBI, MPUMEHSIThH
rpauueckue TpPeACTaBICHHS JJid pELUIEHUs M MCCIEIOBAaHUS YpaBHEHUHU,
HEPaBEHCTB, CUCTEM; IPUMEHSTH MOTYYEHHbIE YMEHHUS Ui pPELIeHUs 3a1a4 U3 Ma-
TEMaTUKH, CMEKHBIX MTPEIMETOB, MPAKTUKU;

6) OBIAJCHHE CHUCTEeMON (YHKIMOHANBHBIX TOHATUH, (QYHKIMOHAIHHBIM
S3BIKOM M CHMBOJIMKOW, YMEHHE CTPOWTh Tpaduku (yHKIWH, OMUCHIBATH HUX
CBOMCTBA, UCIHOJIb30BaTh (YHKUHUOHAJIbHO-TpadUyYecKue MpEeACTaBICHUS s
OIKCaHUs ¥ aHaJIM3a MaTeMaTHYECKUX 3a7a4 U pealbHbIX 3aBUCUMOCTEH;

7) OBIAJCHHE OCHOBHBIMH  CHOCOOaMH  TPEACTABJICHUS M aHaAIM3a
CTAaTUCTUYECKUX JaHHBIX; YMEHHE pelaTh 3a/Jayd Ha HaxXOXJEHHE YacTOThl U
BEPOATHOCTH CIy4YailHBIX COOBITHH;

8) YMEHHE NPUMEHATb H3yUYEHHbIE MOHITHUS, PE3yJbTaThl M METOAbl IpU
pellleHny 3ajad U3 pa3IMyYHbIX pa3leloB Kypca, B TOM YHCIE 3aJad, HE
CBOJISIILMXCS K HEMOCPEACTBEHHOMY ITPUMEHEHHUIO U3BECTHBIX AJITOPUTMOB.



7 Kjaacc

Hcnonb30BaTh MpU PEMICHMH MAaTEMaTUYECKUX 3a/ad, MX OOOCHOBaHUHM U

IIPOBEPKE HANJIECHHOTO PEIICHUS 3HAaHUE O:

® mpueMax CpaBHEHHUS JpoOeH, OHITHE CTETICHH.

® TpsIMOM U OOPATHOM MPOMOPIIMOHATILHON 3aBUCUMOCTH BEJIMYWH, OTPE/ICICHHIE
IIPOTIOPLIMM, OCHOBHOT'O CBOMCTBA MPOIIOPLUH.

e OyKBEHHOH 3amucH CBOWCTB JACWCTBUH HaJ 4YHUCIAMH, MpeoOpa3oBaHUH
OYKBEHHBIX BBIPOKEHUN, PACKPHITUM CKOOOK, TPHUBEICHUE TOJ00HBIX
CJIaracMbiX.

e anreOpanueckoM crocobe perieHus 3aaad, onpeiesieHne KOpHel ypaBHEeHUS

MOCTPOCHUH TpaduKoB QYHKIMH Yy =X ,y=-X,y=X2,y=Xx 3,y = [X| Ha

KOOPJUHATHOM TNIOCKOCTH.

Hax0>KJICHUHU IPOU3BEICHUS U YACTHOTO CTEIICHEN

OJIHOWICHAX W MpaBWiax JACHUCTBUN C HUMU,

MHOTOYJICHAX U MpaBUJIax ACHUCTBHUI C HUMU;

dbopmynax COKpaEHHOTO YMHOKECHUS;

TOXAECTBAX; METOJAaX JOKA3aTEIbCTBA TOXKAECCTB;

JIMHEWHBIX YPABHEHUSAX C OJHON HEM3BECTHOM U METOJAX UX PEIICHHUS;

BBITIOJTHEHUH JICUCTBUI C OJJHOYJIEHAMH U MHOTOWICHAMU;

packiaabIBAHUY MHOTOYJIEHOB HA MHOKHTEIIH;

BBINIOJIHEHUH TOXJIECTBEHHBIX IMPEOOpa3oBaHUN IENbIX aNreOpandecKux

BBIPAKCHU;

® OTHOCUTEJIBHOM YaCTOTE CIy4yallHOrO COOBITHS, BEPOSITHOCTH CIy4yalHOTO

COOBITHS.

8 kirace
Hcnonp30BaTh TpH pEHICHMH MaTeMaTHYeCKUX 3alad, HX OOOCHOBAaHMH U
IPOBEPKE HANIEHHOTO PEIICHUS 3HAHUE O:
e anreOpanyueckoil ApoOu; OCHOBHOM CBOMCTBE JIpoOu;
® TIpaBWIAX JCHCTBUH C aIreOpandecKuMM IPoOsSIMH;
® CTEMEHsX C IeJILIMU TTOKA3aTeNIsIMA U UX CBOMCTBAX;
® CTaHJAPTHOM BHUJE YUCIIA;
k
y=2 .
byukuusax y= kx+b , y =x2, X , IX CBOMCTBaxX W rpauKax;
MOHSTUU KBAJIPATHOTO KOPHS U apU(PMETUYECKOTO KBAPATHOTO KOPHS;
CBOMCTBax apu(PMETUUECKUX KBAPATHBIX KOPHEH;
BBIYMCIICHUH apU(PMETHUECKIX KBAJPATHBIX KOPHEH;
dyHKImK y =VX , eé cBOcTBax U rpaduke;
dopmyie st KOpHEW KBaIpaTHOTO ypaBHEHUS;
Teopeme Bueta 117151 mpuBeEHHOTO M OOIIET0 KBAAPATHOTO YPAaBHEHHUS;
METO/Ie pelieHus APOOHBIX PAIIMOHATBLHBIX YPaBHEHU;
OCHOBHBIX METOJIaX PEIICHUsI CUCTEM PaIlOHATIBHBIX YPABHEHHIA,
crocobax CoKpalleHus aaredopanyeckue apoou;
BBITIOJIHEHNE apU(METUUECKHUX JCHCTBUN C anredpandecKuMu ApoosimMu;



HCMOJIb30BaHUE CBOWCTB CTEIEHEH C LEJIbIMH ITOKA3aTENsIMU IIPU PEIICHUU
3a/ad;

3alMCh YUCJIa B CTAHJIApTHOM BH/IE;

BBITIOJTHEHHUE TOKIECTBEHHBIX TIPEOOPa30BaHUN PAIIMOHATBHBIX BRIPAKCHUM

MPUMEHEHUE CBOWCTB apu(PMETHUECKUX KBAJPATHBIX KOpPHEH TPH pEIICHUH
3a/1ad;

NOCTpoeHUEe rpapuKkoB (YHKIUU y=\/x U HCIIOJb30BaTh €r0 CBOWCTBA IIpU
pelIeHNH 3a/ayY;

PEIICHUY KBAIPATHBIX YPABHEHHUI;

MIPUMEHECHUH TeopeMbl Brera npu penieHnn 3a1ad;
pelieHue ApoOHBIX YpaBHEHUS,
pELIEHUE CUCTEMBI PALIMOHAIBHBIX YPAaBHEHHUIA;
pPEIICHUE TEKCTOBBIE 3aJauyd C I[IOMOIIBK) KBAJAPATHBIX M PalMOHAJIBHBIX
YPaBHEHUM U UX CUCTEM;
pEIICHUE YPABHEHUN C IByMs IEPEMEHHBIMU.
OIPENIECIIEHUE BEPOSITHOCTH.
U3BJICUCHUE MH(DOpMAIIUU U3 TAOJIUI] U TUATPAMM, BBHITTOJIHEHUH BBIYUCIICHUS 110
TaOJUYHBIM JaHHBIM.
HaXO0XXJICHUE PEIICHUS «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3ajJlad, B KOTOPBIX
VICIIOJIB3YIOTCSI MaTEMaTUUYECKUE CPENICTBA;

CO3aHHC ITPOAYKTOB (pGSYJIBTaTOB HpOCKTHOﬁ ,HGHTGHBHOCTH), HJI1 U3YUCHUA U
OIIMCAaHUS KOTOPOI'O UCITIOJIB3YIOTCA MATCMAaTHYCCKUC CPCIACTBA.

9 kiacce

Hcnonb30oBaTh MpU PEHICHUH MaTEMaTHYECKUX 3a/Jad, UX OOOCHOBAaHUU U
MIPOBEPKE HANJEHHOIO PEIIeHUs! 3HAHUE O:

CBOMCTBAax YHCIOBBIX HEPABEHCTB;

METO/IaxX PELICHUs JIMHENHBIX HEPAaBEHCTB;

ompeseneHne KBapaTHIHON (HYHKIIMH, CBOMCTBAX KBAAPATUIHON (PYHKITUY;
MOHATHE 00JacTu omnpeneieHuss GYHKIUU, TOHATHE O00JIACTH 3HAYCHUM
(yHKUMU; CBOWCTBA KBaAPaTUUHON (DYHKIIMH.

(yHKUIMOHATBHBIX CBOMCTBAX BBIPAXKEHUM.

OTIpe/ICNIEHUN U OCHOBHBIX CBOMCTBAX apU(PMETHUECKOH mporpeccuu; Gpopmyse
JUTSI HAXOXKJIEHHUSI CYMMBI €€ HECKOJIBKHX NEPBBIX YWICHOB;

ONpeIeIeHUN U OCHOBHBIX CBOMCTBAX F€OMETPUUYECKOM Mporpeccuu; Gopmyiie
JUTSL HAXOKJIEHHUSI CYMMBI €€ HECKOJIBKUX MEPBBIX YICHOB;

dbopmynax I CyMMbl OCECKOHEUYHOM TE€OMETPUUECKON MPOrPEecCHuu CO
3HAMEHATEJIEM, MEHBILINM 10 MOJYJIIO €IHHUILIBI.

IIPOBEICHUM  CIIYYalHBIX JKCIIEPUMEHTOB, B TOM YHCIE C IOMOIIBIO
KOMITBIOTEPHOTI'0 MOJICIIUPOBAHUS, MHTEPIPETUPOBAHUM X PE3YJIHTATOB.

pOJIM CTATUCTHUYECKUX HCCIEAOBAHMM, METOAbl 00pabOTKH HaHHBIX, CIOBaph
TEPMUHOB:  T€HEpajibHasi  COBOKYIIHOCTh, BbIOOpOUHOE  0OCHeAOBaHHUE,
penpe3eHTaTuBHAs BBIOOPKA, paHKUPOBAHUE PAJIa, TOJMTOH YaCTOT.

IInanupyemble pe3y/ibTaThbl BHINYCKHUKA 9 Kiacca:



PanuonajabHbBIE YKc/Ia

Buinycknux nayuumecs:

e IOHUMATh OCOOCHHOCTH JACCATUIHONU CUCTEMbI CUUCIICHUS;

e BJIAJICTh MTOHSATUSMH, CBSI3aHHBIMH C IETUMOCTHIO HATypaTbHBIX YUCET,

eBBIp@XaTh YHMCJIA B OJKBHBAJICHTHBIX (opmax, BbIOUpass HauOoliee
MOJIXOJISIIIYIO B 3aBUCUMOCTH OT KOHKPETHOU CUTYaIlUH;

e CPAaBHMBATh U YIOPSIA0YUBATH PAIMOHAIBHbBIC YHCIIA;

e BBITIOJIHATh BBIYUCIICHUS C pAllMOHAIBHBIMU YMCIAMU, COYETasi YCTHBIE U
MUCbMEHHbIE TPUEMBI BHIYUCIICHUN, TPUMEHEHUE KabKYJISATOPA;

e ICTIOJIb30BATh TOHSTHUS W YMEHUS, CBSI3aHHbBIE C MPOMOPIUOHATBLHOCTHIO
BEJIMYMH, TMPOICHTAMU B XOJI€ PEIICHHWS MaTeMaTHYECKUX 3a7ad W 3aJad |3
CMEXHBIX TIPEIMETOB, BHITIOJIHATH HECIIOKHBIC TTPAKTUICCKUAE PACUETHI.
Buinycknux nonyuum 603mMoxicHocms.

* NO3HAKOMUMBCSL C NOZUYUOHHLIMU CUCTEMAMU CYUCTIEHUS ¢ OCHOBAHUAMU,
omauynvimu om 10;

* Y2Iyoums U pazeums NpeocmasieHus 0 HamypalbHbIX YUCIAX U C8OUCMBAX
oenumocmu;

e HAYUUMbCA UCNONL306AMb NPUEMBL, PAYUOHAIUSUPYIOUWUE  BbIYUCIEHUS,
npuobpecmu NPUBLIUK)Y KOHMPOIUPOBAMb BbIYUCIECHUS, 8blOUPASL NOOXOOAUUL 05
cumyayuu cnocoo.

JlecTBUTEIbHBIE YHCJIA

Buinycknux nayyumcs:

e ICTIOJIb30BAaTh HAYaJIbHbIE MPEJCTABICHUS O MHOXECTBE JCHCTBUTEIHHBIX
YHCElT;

e BJIAJICTh MTOHATHEM KBaJIPATHOTO KOPHS, IPUMEHSTH €T0 B BEIYHCICHUSIX
Buinycknux noayuum 603MOHMCHOCb:

e PA36UMb NPeOCMAagieHue 0 YUcie U YUCI08bIX CUCTEeMax Om HAMYpPAaIbHbIX
00 OelicmBUMEeNbHbIX YUCE]l; O POJIU BLIYUCTICHUL 8 Yel08e4eCKOU NPaKmuKe,

e PA36UMb U Y2nyOums 3HAHUS O 0ECAMUYHOU 3aNUCU OellCMBUMENTbHBIX YUCEeT
(nepuoouueckue u Henepuoouyeckue opoou).

HN3mepenus, npudInKeHusi, OLEeHKH
Buvinycknuk nayuumcsi:
®IICTIONH30BAaTh B XOJIE€ PEIICHUS 3a7a4 dJEMEHTapHbIC MPECTaBICHUS,
CBSI3aHHBIE C MPUOIMKEHHBIMU 3HAYEHUSIMU BEJIMYUH.
Buinyckuux noayuum 603MOHMCHOCb:
®NIOHAMb, UMO  YUCAOBble OaHHble, KOMOpble UCNOL3YIOMCS  OJif
Xapaxkmepucmuxu 00veKmos OKpYHCAOUe20 mupa, ABNAIOMCSL
npeuMyuecmeeHHO NPUOIUNCEHHBIMU, YMO NO 3ANUCU NPUOTUNCEHHBIX SHAYEHUL,
cooepacamuxcia 8 UHGPOPMAYUOHHLIX — UCMOYHUKAX, MOJCHO CYOUmMb O
NOCPeUHOCTNU NPUOTUNHCEHUS,
®1IOHAMb, UMO NOSPEUHOCMb Pe3yIbmama 6blYUCIEeHUL O00NIHCHA OblMb
couzMepuma ¢ NOZPeUtHOCmbIO UCXOOHBIX OAHHDIX.
AsredpanvyecKue BbIPpAKEHUA
Bvinyckuux nayuumcs:
e BIIAJCTh TOHATHUSMH «TOXKIECTBO», «TOXISCTBEHHOE IMpeoOpa3OBaHHEY,
pemaTh 3a7a4u, coaeprKkaniie OyKBeHHbIC JaHHBIC; padoTaTh ¢ PopMyIaMu;



e BBINOJHATH MPEOOPA30BAHUS BHIPAKEHUH, COAEPKALIUX CTEIEHU C LEIbIMU
MOKA3aTEeIsIMH;

e BBINIOJIHATH TOXJIECTBEHHBIE MPEOOpa30BaHUs PAIlMOHAIBHBIX BBIPAKECHUI
Ha OCHOBE MPaBWJI ICHCTBUN HAJl MHOTOWJICHAMM;

e BBINOJHATH PA3J0KEHUE MHOTOYJIEHOB HA MHOKUTEIIH.

Buinycknuk nomyuum 603M0ACHOCHb !

o HAyuumvCsi GbINOJHAMb MHO20UIA208ble NpPeodpPa306aHUs PAYUOHATbHBIX
8bIPAdHCEHUU, NPUMEHSA WUPOKULL HAOOP CNOCO008 U NPUEMO8;

o NPUMEHAMb MOHNCOeCMBEeHHble NPeodpaA308aHUs Ol peuleHus 3a0ad U3

PA3UYHBIX pazoenos Kypca (Hanpumep, ons HAX0XHCOCHUS.
HauboNbUe20/HaUMEHbULe20 3HAYEHUS] BbIPANCEHUSL).
YpaBHeHust

Buinycknux nayuumecs:

e pEIIaTh OCHOBHBIC BH/IbI PAIIMOHATIFHBIX YPABHEHHH C OJTHOM MEPEMEHHOM,,;

e IOHUMATh YPaBHEHHWE KaK BaXXKHEUIIYI0 MaTEMaTHYECKYI0 MOJENb s
OMMCAHMS U W3YYEHUsS Pa3HOOOPA3HBIX PEATbHBIX CUTYallUi, pPeliaTb TEKCTOBHIE
3aJlayy aNredpandyeckKuM METOJIOM;

o IPUMEHSTH IpaduyecKre MPEICTaBICHUS ISl UCCIEAOBaHUS YpaBHEHUN C
JBYMSI TIEPEMEHHBIMHU.
Buinycxnux nonyuum 603modicHocms !

e0gnademy CHeYUuaibHbIMU NPUEMAMU  peuleHUs YPAGHeHULl, VB8epeHHO
NPUMEHAMb annapam yYpasHeHuti Ol peulenus pazHooOpAsHuIX 3a0ay U3
MAMeMamuKu, CMENCHbIX NPeOMemos, NPAKMUKU,

enpuUMeHsAmb 2paguueckue npeocmasienuss 0 UCCAe008aHUsl VPABHEHUL,
cucmem ypasHeHull, cooepaicauux bykeennvle Kodpouyuenmeol.

Hepagsencrsa.
Buinycknuk nayuumces:

®[IOHUMATh W IPUMEHATH TEPMUHOJOTHUIO U CUMBOJIMKY, CBS3aHHBIE C
OTHOLIIEHUEM HEPABEHCTBA, CBOMCTBA YUCIIOBbIX HEPABEHCTB;

® pelIaTh JIMHEHMHBICE HEPABEHCTBA C OJHOM NEPEMEHHOM U HUX CHUCTEMBI;
peliaTh KBaJpaTHbIE HEPABEHCTBA C OMOPOH Ha IrpaduyecKue mpeacTaBIeHuUs;

® IPUMEHATh anmnaparT HEPABEHCTB ISl PEHICHUS 3aJa4 M3 PA3JIMYHBIX
pas3nenoB Kypcea.
Buvinycknuk nonyuum 603MOACHOCMb HAYYUMbCA

® Pa3HOOOPA3HBLIM  NPUEMAM  0OKA3AMENbCMBA  HEPABEHCMS,  YBEPEeHHO
NpUMEHAMb  annapam  Hepagewcme Ol peuleHus — pa3Ho0OpAa3HbIX
Mamemamuyeckux 3a0a4 U 3a0a4 U3 CMeXCHbIX NpeoMemos, NPAKMUKU,

® npuMeHsmsb 2paguyeckue npeocmasienus 01 UCCIe008AHUs HEPABEHCME,
cucmem HepaseHcms, cooepicauiux OyKkeenHvle Kodpouyuenmeol.
OcHoBHbIC IOHATHS. YN CT0BbIE PYHKIMH.
Buinycknuk nayuumcea:

e IOHUMATh U UCIOJIb30BaTh (DYHKIMOHAIHHBIC TOHATHUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAYCHUS);

e CTPOUTH TpauKu dIEMEHTApHBIX (YHKIHI; WMCCIENOBaTh CBOMCTBA
YUCJIOBBIX (DYHKITUN HA OCHOBE U3y4YEHUS MTOBEJECHUS UX rpaduKoOB;



e IOHUMATh (DYHKIMIO KaK BAKHEHIIYI0 MAaTeMAaTHYECKYI) MOJETb s
OMMCAHWA  TMPOLECCOB W  SBJICHUW  OKPYXKaloleT0  MHUpPA, IPUMEHSTh
(GYHKUMOHATIBHBIA S3BIK JJI1 OMHCAHUS M MCCIECNOBAHUS 3aBUCUMOCTEH MEXIY
bU3MYEeCKUMU BETUYHMHAMMU.

Buinycknuk noiyuum 803M0HCHOCMb HAYUUMBCAL:

* NPOBOOUMb UCCIEO08AHUS, CEA3AHHbIE C U3YYEHUEeM CB0UCME (DYHKYUL, 8
MOM 4ucle C UCNOTb308AHUEM KOMNbIOmepd, HA OCHO8e 2PApUKO8 U3YUEeHHbIX
@yHrkyuii  cmpoums  6onee  ClOdCHble  2paguku  (KycouHo-3a0anHbvle,  C
«BLIKOIOMBIMUY MOUKAMU U M. N.),;

* UCNOIB308aMb DYHKYUOHAIbHbIE NPEeOCMABIeHUs U CBOUCMBA (DYHKYUU OJisl
peuieHus Mamemamuyeckux 3a0a4 U3 pasiuyHblx pazoenos Kypcd.

YuciioBble MOCAECA0BATEIHLHOCTH.
Buvinycknuxk nayyumca:

e[IOHUMATh W HCIIOJL30BaTh S3BIK IIOCJIEIOBATEIBHOCTEH (MepMUHBI,
CUMBOJIMUECKHE 0003HAUCHU);

e MMPUMEHATH (OPMYJIbI, CBA3aHHBIE C apU(PMETHUECKON M TeOMETPHUUYSCKOM
MpOTpeccusiMU, U ammapar, chOpMHUPOBAHHBIA MPU H3YYEHUH JIPYTUX Pa3/iesioB
Kypca, K pelICHUIO 33J1a4y, B TOM YUCJIE C KOHTEKCTOM U3 PeaJbHOM KU3HHU.
Buinycknuk nonyuum 603M0#CHOCHb HAYUUMBCAL:

epeuams KOMOUHUPOBAHHbIE 3a0ayl C NPUMEHEeHUeM (GOopMYl n-20 YleHd U
CYMMbL NepebiX N YIeHO8 apu@dMemuyeckol U 2eoMempuyeckol npozpeccull,
NPUMEHSISL NPU IMOM annapam ypaeHeHull U HepaseHcmas,

®NOHUMAMb  APUPMEMUYECKYIO U 2eOMEeMPUYECKVIO Npocpeccuu Kax
@YHKYUU  HAMYPAILHO20 — AP2YMEHmMA,  CBA3bIBAMb  APUDPMEMUUECK)IO
npocpeccuio ¢ JTUHEUHbIM POCMOM, TEOMEIPUYUECKYI0 — C IKCHOHEHYUATbHbIM
POCHOM.

OnucarejbHas CTAaTUCTHKA
Buinycknuk nayyumces

®ICTI0JIb30BAaTh  MPOCTEHIIME CHocoObl  MPEACTaBICHUS W aHajlu3a
CTaTUCTUYCCKHX JIAHHBIX.

Buinyckuuk nonyuum 603moaucnocms

enpuUoOpecmu NepeOHAUANbHBIL ONbIM Opeanu3ayuu coopa OaHHbIX Npu
nposedeHUl Onpoca 0OWeCmB8eHHO20 MHEHUS, OCYWeCmEIsamb UX AHAIU3, Npeo-
Cmasnsms pe3yibmanmsl ONpoca 8 8uoe maoauysl, OUASPAMMYL.

Ciy4yaiiHbie COOBITHSI M BEPOSITHOCTD
Buinycknuk nayyumces

® HaXOJUTh OTHOCUTEIBHYIO YACTOTY U BEPOSTHOCTh CIYyYaHOTO COOBITHS.
Buinycknuk nomyuum 603moorcnocmes

e puUoOpecmu Onvlm NPoBeOdeHUs CIYHUAUHbIX IKCNEPUMEHMOB8, 8 MOM HUcie, C
NOMOWBIO KOMNBLIOMEPHO20 MOOETUPOBAHUSL, UHMEPNPEMAYUU UX Pe3)IbMAMO8.
KomOunaropuka.

Buinycknuk nayyumces

epeliaTh KOMOMHATOPHBIE 3aJayd Ha HAXOXJIEHHWE YHClia OOBEKTOB WIIH
KOMOMHAIUH.

Buinycknuk nonyuum 803moicHOCMb !



® HAYYUMBCSL HEKOMOPBIM CREYUATIbHBIM NPUEMAM PeuleHUsi KOMOUHAMOPHBIX
3a0adu.

2. Conepskanue y4eOHOTo Kypca no ajaredope B 7-9 kjiaccax
Tabnuma TeMaTHUYECKOTO paclpeAcieHus] KOJMYeCTBa YacOoB Ha HW3yYCHHUE
paszenoB

Nen.m Pa3nennl KomuuecTtBo uacoB
ABTOpCKas Pabouas nporpamma mno kiaccam
nporpaMmma 7 8 9
1. Apudmetnka - 10 4 4
2. Anrebpa - 67 49 40
3. OyHKITUN - 8 15 37
4. BeposiTHOCTB 1 - 12 9 9
CTAaTHCTHUKA
5. Jloruka n - - - 2
MHOJKECTBa
6. O06001IEeHNEe - 5 5 12
MIOBTOPEHUE U
KOHTPOJTh
7. Htoro 102 102 102
APUDOMETHUKA

PaunoHajibHbIC YHCIa

PaumonanbHble yMcia. PaclmpeHrne MHOXKECTBA HATypPaJIbHBIX YHMCEN O
MHOKECTBA LEJbIX. MHOKECTBA LEJBIX YUCEN A0 MHOKECTBA PALMOHAIBHBIX.
PanmmonanbHOE YHCIIO Kak OTHOILICHHE %, rage m — eloe 4Yuclo, n —
HaTypasibHOE. CTENEHb C LEJIbIM MOKA3aTENEM.

HeiictBuTesibHbIe Yucaa. KBagpaTHeli KOpeHb U3 yucia. KopeHs Tperbeit
CTENEHU. 3aMUCh KOPHEH C TOMOIIbIO CTETIEHHU C IPOOHBIM MTOKA3aTEIIEM.

[lonsitue 00 wuppanvoHaIbHOM uHucie. VppanumoHaNbHOCTH dYHCTA W

HECOM3MEPUMOCTh CTOPOHBI U JMArOHANM KBajpaTa. JlecaTudaHbie MpUOIMHKEHUS
HMppalMOHAIbHBIX YHCEIL.
MHOXECTBO JEUCTBUTENIBHBIX YHCEI; NPEACTABICHUE JCHCTBUTENBHBIX YHCEIN
OCCKOHEUHBIMU JECATUYHBIMU Apo0sMu. CpaBHEHHE NEUCTBUTEIBHBIX YHCEIL.
Koopnunathnas npsimas. M3o0pakeHue 4yucen TOYKaMU KOOPAMHATHOM MPSIMOM.
YucnoBbie MPOMEKYTKH.

HN3mepenus, NPUOJTHKEHUS, OLICHKH. Pa3zmepsnl 00BEKTOB
OKpY’Karouero Mupa (0T 3J1€MEHTapHbIX YacTUll 10 BceneHHoil), JIUTeNbHOCTh
IIPOLIECCOB B OKPYXKAIOLIEM MUDPE. BplaeneHne MHOXKUTENS — CTEIEHU JECATU
B 3amucu uywcia. [IpubmmkEHHOE  3HAYEHWE  BEJIMYMHBI, TOYHOCTH
npubamxkenus. [Ipukuaka v orieHKa pe3yIbTaToB BHIYUCICHHM.

AJITEBPA
AJredpandeckue BbIpa:keHHsl. byKBeHHbIE BbIpaKeHUS (BBIPAXKEHUS C




nepeMeHHbIMH). UYucnoBoe 3HaueHHe OYKBEHHOTO BbIpakeHUs. [lomycTumbie
3HaueHUs1 nepeMeHHbIX. [loIcTaHOBKAa BBIpAXEHUH BMECTO IEPEMEHHBIX.
[IpeoOpa3zoBanre OyKBEHHBIX BBIPAKEHUN HA OCHOBE CBOMCTB aprU(METUUECKUX
nericTBuil. PaBeHCTBO OyKBEHHBIX BhIpaKeHHM. ToXIecTBo.

Crenenb ¢ HaTypaJlbHbIM IOKa3areleM U €€ cBoicTBa. OQHOWIEHBI U
MHorousieHbl. CreneHb MHorowieHa. CroxeHue, BBIYMTAHHUE, YMHOMXEHUE
MHOTO4JIEHOB. POpMyJIbl COKPalIEHHOTO YMHOKEHUSA: KBagpaT CYMMbI U
KBaJpar pasHocTH. DopMyiia pazHOCTH KBaAparoB. IIpeoOpasoBanue wLenoro
BBIPDAKEHNs B MHOrowieH. Pa3moXeHue MHOTIOYJIEHOB HAa MHOXKHTEIIN.
MHorounensl ¢ ogHoM mnepeMmeHHOM. KopeHs MHorounena. KsanparHsii
TPEXWICH; PA3JI0KEHUE KBAJAPATHOTO TPEXUIEHA HA MHOKUTEIIN.

Anrebpanyeckass qpo6b. OCHOBHOE CBOWCTBO anredpanveckoil Ipoowu.
CrnoxxeHue, BBIYMTAHHWE, YMHOXXEHHE, JCJICHHE aireOpandeckux Ipooeil.
CreneHsp ¢ UeapIM TOKa3aTeNeM U €€ CBOMCTBA.

PanmonaneHbple BbIpak€HUS W UX MpeoOpazoBaHus. JlokazaTeabCTBO
TOXECTB.

KBanpatusle kopau. CBoiicTBa apu(pMETUUECKUX KBaJApPaTHBIX KOPHEU U
UX IPUMEHEHUE K ITPE0OPa30BAHNIO YUCIOBBIX BBIPAKEHUIN U BHIYMCICHUSM.

YpaBHeHus. YpaBHeHue ¢ OAHON mnepemeHHOW. KopeHb ypaBHEHHS.
CBolicTBa YNCIOBBIX PABEHCTB. PABHOCUIIBHOCTh YPaBHEHHUM.

Jluneitnoe ypaBHeHue. KBanapaTHoe ypaBHeHue: QopMyna KOpHEH
KBaJIpaTHOrO ypaBHeHHUs. Teopema Buera. Pemienue ypaBHEeHHM, CBOASIIIUXCA K
JUHEWHBIM W KBaJgpaTHbIM. I[IpuMepbl pelieHuss ypaBHEHUU TPETbEU U
yeTBEPTOH cTeneHel. Pemenre 1poOHO-palliOHaIbHBIX YPABHEHUH.

YpaBHeHHE ¢ IBYMsI NEPEMEHHBIMH. JIMHEMHOE ypaBHEHHE C JBYMs
IIEPEMEHHBIMH, IPUMEPBI PELIEHNS YPABHEHUH B LIEJIBIX YHCIIAX.

Cucrema ypaBHEHUMH C JABYMsI INEPEMEHHBIMUA. PaBHOCHIBHOCTH CHCTEM.
Cucrembl JBYyX JIMHEWHBIX YPAaBHEHHH C JABYMsS II€PEMEH HBIMH; DEILICHHE
MIOACTAHOBKOM H cloXeHueM. lIpumepsl pemeHuss CUCTEM HEJIMHEHWHBIX
YPaBHEHUM C ABYMS IIEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aja4u alredpandeckum crocooom.

JlekapToBbl KOOpAWMHATBl Ha IJIOocKocTH. ['paduueckas wuHTEpnpeTanus
ypaBHEHHUs C JByMsl nepeMeHHbIMU. ['paduk nHMHEHHOTO ypaBHEHHUS C JIByMs
MEePEMEHHBIMM; YTJI0BOM KOA(DPUIMEHT TMPsSMON; YCIOBUE TNapauieIbHOCTH
npsaMbIX. ['paduku npocTemnx HEMMHEMHBIX YpaBHEHMI: apadoia, runepoona,
OKpYXHOCTb. ['paduueckas HHTepHpeTanusi CHUCTEM YpaBHEHUH C JByMs
IIEPEMEHHBIMHU.

HepasencrBa. HnciioBble HEpaBEHCTBA U UX CBOMCTBA.

HepaBeHcTBO ¢ 01HOM nepeMEHHON. PaBHOCUIIBHOCTh HEPABEHCTB. JIMHEHHbIE
HEpaBEHCTBa ¢ OJHOM nepemeHHOW. KBaaparHeie HepaBeHCTBA. (CHUCTEMBI
HEPABEHCTB C OAHOU MEPEMEHHOM.

®YHKIIUU

OcHOBHBIE MOHATHS. 3aBUCUMOCTH MEXKIy BennunHamu. [lonstiue QpyHKIuu.
OO6nacTb ompeneneHuss U MHOXKeCTBO 3HaueHu (yHkimu. CrocoObl 3amaHus
¢bynkuuu. ['padux ¢pynkuun. CoiicTBa GyHKUUNA, UX 0TOOpaxeHue Ha rpaduke.
[Tpumeps! TpaduKOB 3aBUCUMOCTEH, OTPAKAIOIINX PEATbHBIC TTPOIIECCHI.



YucaoBble Qpynknuu. DyHKIUU, OMHUCHIBAIONINE TMPSMYI0 W 00paTHYIO
MPONOPIMOHANIbHBIE 3aBUCUMOCTH, UX Tpaduku u cBoicTBa. JIuHelHas QyHKIuMs,
e€¢ rpabuk u cBoicTBa. KBampartuunas ¢yHknus, e€ rpaduk U CBOHCTBA.
Crenennble (DYHKIMM C HATypajdbHBIMHM IOKazaTeiasiMu 2 U 3, Ux rpaduku u

ceoiicTa. I'paduku dynxumit y = [y, y=3x, y= |x|

YucjioBble MOCIeA0BATEIbLHOCTH. [IoHITHE YMCI0BOM ITOCIIEI0BATSIHLHOCTH.
3agaHue TMOCIeI0BaTEeIbHOCTU PEKyppeHTHOU dopmysnod u  GopMynoi N-ro
YyJIcHa.

Apudmernueckass U reomerpuueckas mnporpeccur. dopMynsl N-ro yjeHa
apuMETHIECKOH U TE€OMETPUUECKON IMPOTPEeCcCHii, CyMMBI TMEPBBIX 7-X YJICHOB.
N3o0pakeHne WIeHOB apu(METHISCKON M TEOMETPUIECKON MPOrpecCuil TOUKaMu
KOOPAMHATHON IJIOCKOCTH. JIMHEHWHBIH M 3KCMOHEHIMAILHBIA pocT. CIIOXKHBIE
MPOLICHTBHI.

BEPOAJATHOCTD U CTATUCTUKA

OnucarenbHasi crarucruka. llpencraBneHue JaHHBIX B BUAE TaOJuL,
IAarpaMmm, rpaduKoB. CiyuaiiHas U3MEHYUBOCTbD. Cratucrtrueckue
XapaKTEPUCTHUKM Habopa JaHHBIX: CpenHee apu(MEeTHYEeCKOoe, MEInaHa,
HauOoJblllee U HalMEHblIee 3HaueHus, pazMax. [IpencraBienue o BEIOOPOUHOM
VCCIICIOBAaHUU.

Cayyajinpie COOBITHS M BEPOATHOCTb. [IoHATHE O CiyyallHOM OIBITE U

CIIy4aitHOM coObITUH. YacToTa CIly4aitHOro COOBITHUS.
Cratuctrnyeckuii  MOAXOJA K MOHATHIO  BEPOSTHOCTH.  BeposTHOCTH
IPOTUBOMOJIOXKHBIX  coOblTuM.  Hes3aBucumble  coObITHs.  YMHOXKEHUE
BEpOATHOCTEH. JlOCTOBEpHBIE W HEBO3MOXKHBIE COOBITHS. PaBHOBO3MOMKHBIX
cobbiTuit. Knaccuueckoe omnpezeneHue BEpOSTHOCTH.

KomoOunaropuka. Penienrie KOoMOMHATOPHBIX 3ajlady mepeObOpoM BapUaHTOB.
KomMOunaTopHoe npaBuiio ymHoxkeHus. [lepectanoBku u pakTopual.

JJIOITUKA 1 MHOXECTBA

TeopeTuko-MHOXKEeCTBEHHbIE MOHATHS. MHOXECTBO, 2JIEMEHT MHOXECTBA.
3aJjaHie  MHOXECTB  IEPEYUCICHUEM  DJIEMEHTOB,  XapaKTEPUCTUUYECKUM
cBoricTBoM. CraHgapTHble 0003HAYEHUS YHCJIOBBIX MHOXKecCTB. IlycToe
MHOKECTBO U ero obo3zHadueHue. [loamHoxkecTBO. OOBEIMHEHUE U TIEPECCUCHUE
MHOJKECTB, pPa3HOCTh MHOECTB.

NnmrocTpaliisi OTHOIIEHUM MEXKJYy MHOXKECTBAMHU C IOMOIIBIO JHarpamm
Ditnepa — BenHna.

JyieMeHThbl  JIorTMKH. [loHsSTHE O  PaBHOCWIBHOCTH,  CJI€IOBAaHHH,
yHnoTpeOJICHUE JTOTUYECKUX CBA30K eciu mo ..., 8 MOM U MOJbKO 8 MoM caydae,
JIOTUYCCKHUE CBS3KH U, UTU.

MATEMATHUKA B UICTOPUYECKOM PA3BUTUN
Ucrtopust dopmupoBaHus TOHSATHS 4YHCHIA: HaATypajdbHBIE YHCIA, JpooH,
HEJIOCTATOYHOCTh PALMOHAIBHBIX YHCENI i1 TEOMETPUYECKUX H3MEPEHUN,
uppanuoHaidbHbie uuciaa. CrapuHHBIE CHUCTeMbl 3amuch uucen. Jpobu B
Basunone, Erunte, Pume. OTkpbiTHE AecaTudHbIX apobeii. CTapuHHBIE CHCTEMBbI
mep. Jlecatnunbie gpoOu u  MmeTpuueckas cuctema Mmep. [losiBieHue
OTpHULIATENbHBIX uncen U HyJis. JI. Marauukuii. JI. Diinep.



3apoxxaenue anreOpsl B Heapax apudmeruxku. Amn-Xopesmu. Poxnenue
OykBeHHOM cumBosMKU. I1. depma, ®@. Buer, P. [ekapt. Uctopus Bompoca o
HaxoXJeHuu (HopMyJs KOpHEH anreOpandeckux ypaBHEHUM, HEpa3peumMocTh B
paavkanax ypaBHEHHH cTeneHu, ooinbiieit yetbipéx. H. Tapranes, Ix. Kapaano,
H.X. Abens, 2. lNanya.

N3o6petenue MeToaa KOOpJHMHAT, MTO3BOJIAFOLIETO NIEPEBOUTH
reomeTpudeckue oObeKThl Ha s3bIk anreopel. P. JekapT u I1. depma. [Ipumepsl

Pa3JIMYHBIX CUCTEM KOOPAMHAT Ha MJIOCKOCTH.
3amaua Jleonapao [Muzanckoro (Oubonayun) o Kpoaukax, uncia GudoHaqqm.
3agayda 0 maxMaTHOM JOCKE.
HcToKM Teopun BEpOSATHOCTEN: CTPAXOBOE JIEJI0, azapTHhie Urpkl. I1. depma u
b. ITackane. S. bepuymu. A. H. Konmoropos.
Marepuan u3 paszgena mMaTeMaTHKa B UCTOPUYECKOM Pa3BUTUU pacrpeiesicH
no temam: «PamroHanbHble yncnay, «Anredpandeckue BbipakeHus» (7 Kiacce),
«DyHKIINY, «BeposTHOCTh U CTaTUCTUKa» (8 Kiace).

3. TemaTuyeckoe MJIAHUPOBaHHEe Y4YeOHOro Kypca mo ajareope B 7-9

KJjaccax
7 KJacc
Paznen Kon TeMmbl Kom- | OcHOBHEBIE BUIBI AESITEILHOCTH
-BO BO oOyyaronuxcs ( Ha ypOBHE
qac 4acoOB | YHUBEPCAJIbHBIX yU€OHBIX
OB JIEUCTBUN)
Apudmeruka. | 10 | 1.J]IpoOu 1 mpoLIeHTHI 11 CpaBHUBaTh H  YHOPSAOYMBATH
palMoHAaJIbHBIC YHCTIA.
MaremaTuka CpasHeHue Apobeii 2 BoinonnaTe BBIYMCIICHUS v
B BEIYHCIICHNS C palMoOHaIbHBIMH YHCIIaMH,
HUCTOPUYECKO PAIMOHATEHEIMHY BBIUMCIIAThL 3HAYCHHS CTCIICHEH C
M Pa3BUTHH YHCIAMU HaTypaJIbHBIMU ITOKAa3aTeIISIMH.
CTerenb ¢ HATYPATBHBIM | 2 BrInonHsaTh MPUKHAKY M OLEHKY B
OKA3aTeIeM XOJI¢ BRIYUCIICHUH.
3anaun Ha IPOLIEHTEI 2 Hcmonp30BaTh SKBHBAJICHTHBIC

NpeACTaBICHUs] JIPOOHBIX YHCEI
nIpyu  UX  CpPaBHEHUH U B
BBIYUCIICHUSX.

[IpoBoauTth HECJIO0XHbIE
UCCIIEIOBAHUS, CBSA3aHHBIE CO
CBOWCTBaMH  JPOOHBIX  YHCET,
ONUpPasiCh Ha YUCIIOBBIE
AKCIEPUMEHTHl (B TOM YHCIE C
WCIIOJIb30BaHUEM  KaJIBKYJISITOPA,
KOMITBIOTEPA). OcymiecTBIATh
nouck wuHpopmaruu (B8 CMHN),
coJiepKaleu JIaHHbIE,




BBIPKCHHBIC B IPOIICHTAX,
UHTEPIPETUPOBATh OTH JIaHHBIC.
Pemate 3amaun Ha TIPOLECHTHI |
apodu (B TOM 4YHCIe 3aJauyd U3

peAIbHON MPAKTUKHU, HCIOJIb3YS
npu HEO0OXOIUMOCTH
KQJIbKYJISITOP). [TpuBOaUTH
MPUMEPBl  YHUCIOBBIX  JAHHBIX
(1leHa, pocT, BpeMs Ha JIOpOry)
BepositHocTs | 1 Cratuctuueckue 3 Haxongute cpenHee
Y CTAaTUCTHKA XapaKTEPUCTUKH. apupMeTHIECKOe, MOy M pa3Max
YUCJIOBBIX HAOOpPOB, B TOM YHCIIE
U3BJICKas HEOOXOIUMYIO
uHpopManmoo W3 TAbIMIl U
JAarpaMmm. [TpuBoaUTH
coIepKaTeIbHbIE MIPUMEPBI
VICIIOJIb30BaHUs CpeIHero
apu(METHIECKOTO, MO/IbI 51
pasMaxa Uil ONMCAHUS JaHHBIX
(memorpaduueckue u
COLIMOJIOTUYECKHUE JTaHHBIE,
CHOPTHBHBIE NTOKA3aTENIU U Jp.)
O000mmenue u 2
cCucreMaru3anus 3HaHUH.
KonTpons
DyHKIIIN 8 Ilpsimasi u o6paTHasi 8 Monemiposats HECIIOXKHbIC
HpOHOpl[I/IOHa.JILHOCTb 3aBUCMUMOCTH C IIOMOIIBIO (I)OpMy.]'I;
3aBHCAMOCTH 1 (DOPMYIBI 3 BBITIOJIHATH BBIYMCIIEHUS 1O (QopMysiam,
Tpsimas BbIpaxaTh U3 (GOPMYIbl OJHU BETUUHHBI
MPOMOPIHOHATBHOCTD. yepe3 Apyrue. Pacrio3HaBaTe IpsAMyI0 H
O6patHas 0o0paTHyIo NPOTIOPIHOHATBHEIE
TIPOTIOPIHOHATBHOCTD SaBI/ICI/I\l'VIOCTI/I. Hcnonb3oBaTh CBOI/ICTB?
IIponopiuu. Pemenne 3amau | 3 npsamon " obpatHoH
C TIOMOIIBIO HpOHOpHI/IfI IMPONMOPHUOHATIBHOCTH )':FJ'ISI BBIIIOJTHCHUA
TIporopIMoRansHOE eerue | 2 MIPaKTUYECKUX pacu€ToB. Pemate
060 6HIGHI/I€ " TCKCTOBBIC 3agadyu Ha MIpAMYHO u
CUCTCMAaTHU3alusa 3HaHUH. O6paTHYIO TPOHOPIHOHATEHBIC
KOHTpOJ'H) 3aBUCMMOCTH, Ha HTPONOPHHUOHAIBEHOC
JACJICHUEC (B TOM YHCJIE€ C KOHTCKCTOM U3
CMCXKHBIX JUCHUILUINH, HW3 PCAJIbHOU
JKU3HH). AHAJTU3UPOBATh U OCMBICITUBATH
TCKCT 3aJja4v, MOICIUPOBATL YCIIOBUC C
IIOMOIIIBKO CXEM, CTPOUTH JIOTHYCCKYIO
HETIOYKY paccyxcz[eHI/Iﬁ; KPpUTHYCCKU
OLCHUBATH IMOJIY4YCHHBIN OTBET,
OCYHICCTBJIATL CAMOKOHTPOJIb, ITPOBCPIA
OTBCT Ha COOTBCTCTBHUEC YCIIOBHUIO
Anrebpa 35 | BBeaenue B ajredopy 9 lpumeHsite  sA3bIK  anreOpsl  mpu
ByKBEHHAsI 3aITHCh CBOICTB 3 BBINIOJJHEHUH  DJIEMEHTAPHBIX 3HAKOBO-

NENCTBUI HAl YUCIAMH

CUMBOJIMYECKUX NENCTBUIL:




MaTtemMaTka [IpeobpazoBanue WCIIOBh30BaTh OYKBBI JJII OOO3HAYCHUS
B OYKBEHHBIX BBIPDOKECHUN YHCel, IS 3alUCU OOIIUX YTBEPKICHUI;
HCTOPHYECKO PackpeiTue ckoOoK. 4 MOJIETHPOBATh OYKBEHHBIMU
[TpuBenenue mo00HBIX BBIPOKEHUSIMU  YCIIOBHUS,  OIMCAaHHBIC
M pasBUTIH CJIaraeMbIX. CIIOBECHO, DPHCYHKOM WM YEPTEKOM;
O06o0meHue u 2 peoOpa3oBhIBATH anredpanvecKue
CUCTeMaTH3alMsl 3HAaHHH. CyMMbl M TpOU3BEACHUS (BBINOIHSATH
KonTposnb MPUBEJCHUE  MOJOOHBIX  CJaraeMbiX,
YpaBHeHue 10 packpbitue CKOOOK, yIpoIleHne
Anrebpandeckuii criocod 3 TPOH3BE/ICHNUH).
pemenns 3amau. Koprnu BbInonHAT, 4HCIIOBBIE MOJCTAaHOBKU B
ypaBHeHUs OYKBCHHOE  BBIPOKEHUE,  BBIUUCISTH
Pelllenie ypaBHeHHi 5 YHCIIOBOE 3HaYCHHE OYKBEHHOT'O
Pentenue 3a1a4 ¢ TIOMOIIBIO BBIPAKCHHA.
ypaBHEHU U
O06006mieHue u 2
CUCTEeMaTH3aIlHsl 3HAaHHH.
KoHTtpoub
KOOpI[I/IHaTLI u 10 N3obpaxaTh qucia TOYKaMU
rpaduku KOOPAMHATHOH NPAMOM, mapbl wmcen
MHOKECTBA TOUCK Ha 4 TOUKAMHM  KOOPMHATHOH  ILIOCKOCTH.
KOOP/TMHATHOR MIPSMOit CtpouTh Ha KOOPAMHATHOM IUIOCKOCTH
PaccTostHme MKy TOUKAMHI reoMeTpHUYECKUe M300paxeHUs
KOOP/TMHATHOR MIPSMOit MHOXECTB, 3aJaHHBIX aNreOpanvyecKu,
MHOKECTBA TOUYCK Ha OIHCHIBATH MHO>KECTBa TOUEK
KOOP/IMHATHOM II0CKOCTH KOOPJIMHATHOM  TJIOCKOCTH  (00sactu,
Tpaduxu. [paduku sokpyr | 4 OTpaHUYEHHBIE TOPU3OHTAJIBHBIMU U
Hac BePTHKAIBHBIMU ~ TIPSIMBIMH U TIP.)
060b1eHe 1 > anredpandecKuMu COOTHOLICHAAMH.
CUCTeMaTH3aIHsl 3HAaHHH. Crpouts vrpa(bm(n TpOCTCHIIHX
KoHTpOITS 3aBUCUMOCTEH, 3a/IaHHBIX
anredpandecKuMu COOTHOIICHUSIMH,
IPOBOJUTH HECIOXKHBIE HCCIETOBAHUS
0COOEHHOCTEH TUX rpaduKoB.
MonenupoBaTh peajbHbIe 3aBHCHMOCTH
rpadpuxkamu. Yutath rpa@uku peanbHbIX
3aBUCUMOCTEN
CBOMCTBA CTEIIEeHH C 10 DopMyJIHpPOBATH, 3aIIMCHIBATh B
HATYPAJIbLHBIM CHMBOIHYECKOH ¢dopme U 000CHOBBIBATH
[HoKa3aTeNeM CBOWCTBA ~ CTENEHH €  HAaTypalbHBIM
TTpou3BeACHIE 1 TACTHOS 4 nmokasareneM, TNpPHUMEHSTh  CBOMCTBa
- CTENEeHU TUTST npeoOpa3oBaHUs
creneHell CTeneHb CTENEeHH, . -
BBIPAKEHHUI U BHIYUCIICHH.
MIPOU3BENICHUS U Apolu
BeposTHOCTB Pemenre kKOMOMHATOPHBIX 4 BeimonHATe TIepebop BceX BO3MOXKHBIX
U CTATHCTHKA 3anad. [lepecranoBku BapUAHTOB ISl Tepecuéra 00BEKTOB HIIN
koMOuHamii.  IlpumensaTs  mpaBuiio
KOMOMHATOPHOTO  YMHOXEHHUS IS
pereHust 3a7a4 Ha HAXOXKACHUE YHCIIa
00BEKTOB MJIM KOMOWHAIMKA (JMaroHau
MHOTOYTOJIbHUKA, PYKOIOXATHS, YHUCIIO
KOJIOB, U(POB, Mapoie u T.11.).
0O0001eHne n 2

CHCTeMaTHU3allus 3HaHUH.




KonTponb

Anre6pa 16 MHOrowWieHbI 16 BreImonHITE AEHCTBUST ¢ MHOTOYJIEHAMM.
OnHOWIEHBI U MHOTOYJIEHBI 5 JlokaseiBath  (OPMyIIbl  COKPAIIEHHOTO
CrnoxeHue U BbIYUTaHUE YMHOKCHUA (st JIBY{JICHOB),
MHOTOUWICHOB OPUMEHATh HUX B MIPeoOpa3oBaHUAX

BBIPQ)KCHUM U BbIYUCICHUAX. [IpoBOIUTE
V MHOKGHHE MHOTOWICHa Ha | § UCCJIEIOBAHNE 11 KOHCTPYUPOBAHUS U
MHOFOWICH MOCJICAYIOLIEr0 J0Ka3aTeIbCTBA HOBBIX
DOpPMYITBI KBAIPATA CYMMBI H dbopMyll  COKpaAmIEHHOTO  YMHOXKEHHUSI.
KBAJPATA PA3HOCTH PeH_Ia:[B YpaBHEHHUs, CBOASIIMECT K
JIMHENWHBIM YPaBHEHUSIM. Pewmate
TEKCTOBbIE  33/Ja4l  aIreOpandecKum
Pemerne 3a/1at € TTOMOTHEIO 3 CIocOOOM:  MOJENUPOBATh  YCIOBHUE
YPaBHCHMUH. 3a7a4u PHUCYHKOM, YCPTEIKOM,;
Obobuenne u . EePEXOIUTh oT CJIOBECHOM
cucTeMaTu3alus 3HaHUM. (bOPMYTHDOBKH  yCTOBHS  3amaum K
Konrposs anre0panvecKoi MOJeIn IIyTEM
COCTaBJICHUS YpaBHEHUS; perarhb
COCTABJICHHOE YpaBHEHHUE.

Aﬂre6pa 16 Pazigoxenue 16 BBINOJIHATE  pa3iioKEHHE MHOTOYJIEHOB
MHOI'OWICHOB HAa HAa MHOXUTENIH, NPUMEHSS pa3IuyHbIe
MHOKHTOTH CIOCOObI; aHAIM3UPOBATh MHOTOYJIEH M
BEIHECCHIE OBIIEro 5 pacno3HaBaTh BO3MOKHOCTb

5 OPUMEHEHUS TOr0 WJIM MHOIO Ipuéma
gHO)KHg CJI 33 CRODKH pa3loXEeHUsT ero  Ha  MHOXHUTENH.
HOCOD TPYHIMPOBIH [IpumensTsb pa3ianyuHbIe (hopmbI
CaMOKOHTPOJIS npu BBIITOJIHEHU U
Popmyna pasHoCTH 3 npeoOpa3oBaHmii.
KBaJpaTos [IpUMEHSATH Pa3JIOKEHUE HA MHOKHUTEH
®opMyJibl pa3HOCTH U CyMMBI K PELICHHIO yPABHEHML.
KyOOB
Paznoxxenne Ha MHOXKUTENIHN € | §
IIPUMEHEHNEM HECKOJIBKUX
croco0oB
Pemmenue ypaBHeHMi C 3
MOMOIUIBIO PA3JIOKEHUS Ha
MHOKUTENH
O60061enHue u
CUCTEMATH3alMsl 3HAaHUM.
KoHTpoub
BepositHocTs | 7 YacroTa M BepOSITHOCTD | / IIpoBoauts OKCTIEPUMEHTBI co
1 CTATHCTHKA Ciyuaiinble COOBITHS 2 CIIy4alHBIMH HCXOJAaMH, B TOM YHCIE C
ITOMOLIBIO KOMIIBIOTEPHOTO
Uacrora cyuaiisoro a MOJIETTUPOBaHUs, UHTEPIPETHPOBATh HX
COGBITIS Pe3YIIbTATBL. Brruncnsate 4acTOTy
BepOATHOCTS CIyqaifHOTo CIIy4aliHOT O coObITHS; OLICHUBAaTh
COBBITIS BEPOATHOCTh € MOMOMIBIO  4ACTOTI,
MOJIy4E€HHOM OTIBITHBIM MyTeM;
O6oGome 1 1 IIPOTHO3UPOBATh YaCTOTY HACTYIJICHUS

CUCTEMAaTU3alus 3HaHUH.
KonTpons

COOBITHSI 110 €T0 BEPOSITHOCTH.
IIpuBoauTh IIPUMEPBHI CIIy4alHBIX
COOBITUH, B YaCTHOCTH JIOCTOBEPHBIX U




HEBO3MOIKHBIX COOBITHI,
MaJoOBEpOSTHBIX CcoObITHN. [IpuBOAUTH
IpUMEPBI PABHOBEPOSITHBIX COOBITHIA.
IHoBTOpenne. UTorosasi | 5
KOHTPOJIbHasA
8 kiace
Anrebpa 19 | Aareopandeckue apoom | 20 Konctpynposats anrebpandeckue
TousTHe 4 BBIPAXKEHUS. Haxoaurs 00J1acTh
anreGpandeckoil poGH. ompenesieHus] airedpandeckoi apoodu;
- BBITIOJTHATh YHUCJIOBBIC TOJCTAHOBKUA U
OcHoBHOE CBOHCTBO BBIYUCIISATh 3HaYeHue Jpoldu, B TOM
Apoou YHUCJIE C MOMOIIBIO KAIBKYJISATOPA.
CnoxeHue v BRIYUTaHUE | [ @opMynupoBaTh OCHOBHOE CBOWCTBO
anre0panyecKux apobeit anreOpandeckoil ApoOM M NPUMEHATH
VMHOKCHHE U JIeJICHHE ero miusa mpeoOpa3oBaHus  JIpOOEH.
o BreimosHATH JNENUCTBUS c
anreOpandeckux apooden
anreOpanyecKuMu JIPOOSMHU.
[IpeobpasoBanue [IpumensaTh npeobpa3oBaHus
BBIpameHHﬁ, coaep- BBIDAXKEHUN ISl pEIIeHHs  3ajaad.
Kalux aareopandeckue BripaxaTh ImepeMeHHble H3  (OpMyI
apobu (¢pusnueckux, reOMETPUYECKUX,
OTMHUCHIBAIOIINX OBITOBBIE CHUTYAaIlNH).
C 5 [IpoBoauTL WCCIEAOBaHUS, BBHISBIATH
TCICHD C HEJIBIM 3aKOHOMEPHOCTH.
IIOKA3aTC]IEM ®opMyIMPOBATh ONPEIEICHUE CTEIEHN
CBoliCcTBaA CTEIIEHHU C C IIEJIBIM TIOKa3aTelleM.
EJIBIM ITOKa3aTeIEM dopMyITUpOBaTh, 3aIUChIBATh B
[IpuKUIKA 1 OI[eHKa CHUMBOJINYECKOM dbopme u
Apudmernka | 1 DPE3yIBTATOB WUTFOCTPUPOBATH MIPUMEPAMHU CBOMCTBA
. CTEMEHH C I1eNbIM [OKa3aTeleM;
BLIMHC/ICHAN MPUMEHSTh CBOWCTBA CTEMEHH  JIS
Pemenue 2 npeobpa3oBaHms BBIPKECHUI u
YPaBHEHUM U BbIYMCIEHUN. Mcnonp30BaTe  3ammch
3a71ay4 yucenl B CTaHAApPTHOM BHJAE IS
BBIpAXEHUS  pa3MepoB  OOBEKTOB,
O6o6menne u 2 JTUTUTETBHOCTH IpOLIECCOB B
o okpyxkatomieM  mupe. CpaBHUBATH
CUCTCMaTU3alHs SHAHUH. Yucjia M BEIWYUHBI, 3alMCaHHBIE C
Kontposb UCIIOJIb30BAHUEM CTETEHH 10.
BBINOTHATH BBIYHCIEHUS C PEATbHBIMU
TAHHBIMU.
BrIMONHAT TOPUKUAKY U OLEHKY
pE3yJAbTAaTOB BHIYUCICHUN.
Pemarp  ypaBHeHHs C  JApOOHBIMHU
kod(pduimenTaMu, pemarbh TEKCTOBBIC
3a/1a4¥ anreOpanyecKuM METOI0M
KBagpatHbie KOpHH 15
Apudpmerrka | 4 3amava 0 HaXO0XKJACHUU 4 DopMyIHpOBaTh ONPEACTICHUS
CTOPOHBI KBajJpaTa KBaJIPaTHOT'O KOPHS M3 YHCIIA.
HpparmoHanbHbIe YHCTa [IpumensTh rpaguk GyHKITUU y=x2 TUIS
Teopema [Tudaropa HAXO0XJECHUSI KOPHEH KBAJIPaTHBIX




Anrebpa 2 KBagpatHsiii KOpeHb 2 YpaBHEHUH, UCTIONB3Ys TPU
(anreOpanyeckuii HEO0OXOIMMOCTH KaIbKYIISATOD;
MOAXO0/) IIPOBOJIUTH OIICHKY KBaJpaTHBIX KOPHEH.
Ctpouts rpaduk QyHKIHH Y= VX,
OyHKIUH 1 I'paduk 3aBucumoctd y=vx | 1 UCCIIEZIOBATH 110 rpaduKy eé CBOfICIBa.
Anrebpa 3 CBOICTBA KBAIPATHBIX 5 Jloka3piBaTh CBOMCTBa
KopHeii apI/I(bMveTquCKHx KBaJpaTHBIX
TpeoGpasopanie KOpHEW; MPUMECHSTH _uX K
BBIDAKCHHI, COTCPIKAIIIX npeoOpa3oBaHUIO BHIPAXKEHUN. }
KBA/IPATHBIC KODHH BoruncnsaTe  3HaueHHs — BBIPAXKEHUH,
Ky6uaeckuii KOpeHb 1 COJepKalllUX  KBaJpaTHbIE  KOPHH;
BBIIIOJIHATh 3HAKOBO-CHMBOJINUECKHUE
Obobuenne u . 2 el CcTBUS c UCII0JIb30BaHUEM
CHCTCMATH3AIHA SHAHUH. o0o3HaueHu KBaJpaTHOI'O u
KorTpors KyOHMYeCKOro KOpHSI.
UccnenoBars ypaBHEHHE x> = a
HaXOJUTh TOYHBIE U TNPUOTUKEHHBIE
kopHu npu a> (0. DopmynaupoBaTh
OTpe/ielIeHHe KOPHS TPEThel CTENeHH;
HaXOJUTh  3HAYCHHS  KYOMYECKHUX
KOpHEH, npu HEOO0XO0IUMOCTH
UCII0JIb3YS KaJbKYJIATOP
Anre6pa 19 KBaapartHbie 19 Pacnio3znaBath KBaJIpaTHbIE
ypaBHeHHSI ypaBHEHHS, KiIacCHU(PHUIMPOBATH ux.
KBapatHbic 9 BriBouThH bopmyny KOpHeH
KBaJpaTHOro ypaBHeHus. Pemath
ypaBHveHI/IH. Dopmyna KBaJpaTHbIC YpaBHEHUSI — IOJHBIE U
KOpHEH KBa/paTHOTO Henosuele. [IpoBOAUTL MpocTeline
YPaBHCHHA . UCCIIEIOBAHUS KBaJpaTHBIX
Bropas ¢popmyna kopHei ypaBHEHHil.
KBaJPaTHOTO YPAaBHCHUS Pemares ypaBHeHHs, cBomsIMecs K
Pewenne 3ana4 KBaJIpaTHEIM, yTEM
Henonneie kBagpaTHbIe 3 npeoOpa3oBaHui, a  Takke C
YPaBHCHHUS MIOMOIIHIO 3aMEHBI TEPEMEHHOM.
Teopema Buera 5 Habnionate u aHanu3upoBaTh CBS3b
Pa3noxenue KBagpaTHOro MEXy KOPHSIMHU U K03 UImeHTamMu
TpEéXUJieHa HA MHOXXHUTEIN KBAJPAaTHOTO YpaBHEHHSL.
O6o0uienue u 2 dopMynupoBaTh 51 JIOKa3bIBaTh

cUCTEeMaTU3alusa 3HaHUMH.
KoHntpouns

TeopeMy Buera, a Taxxe oOpaTHyIO
TEOpeMy, MIPUMEHSATb 3TH TEOPEMBI
JUIsL petIeHus: pa3HooO0pa3HbIX 3a/1ay.

Pemars TEKCTOBBIE 3a7a4u
anredpanyecKum croco0om:
MEPEXOAUTH oT CIIOBECHOM
(hOpMYTUPOBKHM yCIOBHUS 3a7ayu K
anredpandyeckod  MoAenu  MyTeM
COCTaBJIEHHS ypaBHEHHUS; pelaTh
COCTaBJIEHHOE YPaBHEHHUE;

WHTEPIPETUPOBATH PE3yJIbTAT.
Pacrio3zHaBaTh KBaJgpaTHBINA TPEXUIIEH,
BBISICHATh BO3MOKHOCTBH PAa3JI0KEHHUS

Ha MHOKHTEIH, [IPEICTaBIIATh
KBAQJIPAaTHBIN  TPEXWIEH B  BUAE
IIPOU3BENCHUS JIMHEMHBIX




MHOXUTeNeH. [IpuMeHsaTh pa3nuyHbie
NIPUEMBI CaMOKOHTpPOIIA pu
BBITNIOJIHEHUU IIPe0Opa30BaHUM.
[IpoBoauTh HcCaE10BaHUS KBAIPaTHBIX
ypaBHEHMH ¢ OyKBEHHBIMU
KO3 pHUIHEHTaMHU, BBISBISATH 3aKOHO-
MEPHOCTH

Anrebpa 20 | CucremMbl ypaBHEHUH 20 Onpenensite, SBISCTCS 1M Hapa
JIuneiiHOE ypaBHEHHE C 7 4yycell peUICHUEM YPaBHEHUS C JBYyMs
JBYMSI [IEPEMEHHBIMH IIEpEMEHHBIMU; IPUBOAUTH NPUMEPHI
I'pacduk nunelHOTO pelleHUH  ypaBHEHMH ¢ JBYyMs
YpaBHEHUS C ABYMS nepeMeHHbIMM.  PemaTtep  3amauu,
T1epEeMCHHBIMI anredpanveckol MOJENbI0 KOTOPBIX
VYpaBHEeHME NIPSIMOM BHA ABIACTCA  YPaBHCHHC C  AByMA
y=kx + | IIEPEMEHHBIMH;  HAXOJWUTb  LEJBIC
pemieHus myTém nepedopa.
CHCTeMBI ypaBHEHHiL. 9 PacniosHaBaTh JMHEHHBIE ypaBHEHHUS
Pemenue cucrem cnocodom ¢ ABYMA HCPCMCHHBIMH,  CTPOMTDL
- npsiMble  —  rpaduku  JIMHEHHBIX
PellIcHNe CHCTEM YpaBHEHMI; U3BJIEKaTh U3 ypaBHEHUS
ypaBHEHUH criocobom Buxa y = KX +]U uHpoOpMaLHIO N
HOJICTAHOBKH. HOJIOKEHUU NPSIMOMl B KOOPJAMHATHOM
Pemente 39 ¢ MOMOIIEI0 IIJIOCKOCTH. Pacno3naBath
CHCTEM ypaBHEHHA napajuielibHble U IEepeceKaroluecs
OpsMble 10 WX  YPaBHEHUSM;
Sanati Ha KoopAMHATHON > KOHCTPYHPOBATb yPaBHEHHs NMPAMBIX,
NapajuleJIbHbIX ~ JAHHOW  NpAMOM.
fLtockocTH Hcnons3oBath NIPUEMBI
CaMOKOHTpOJISI  IIpU  NOCTPOEHUU
Obobmenne 1 . 2 rpauKoOB JIMHEHHBIX YPABHEHUH.
CHCTEMATH3ANA SHAHHH. Pemrar cucreMsl 1ByX JIMHEMHBIX
Kontpons yYpaBHEHUH C IByMS IEPEMEHHBIMY;
UCIIO0JIb30BaTh rpaduueckue mpes-
CTaBJICHHUS U1 UCCIIEIOBAHUS CUCTEM
JIMHEHHBIX YPaBHEHUH; PEIlaTh
IPOCTEMIINE CUCTEMBI, B KOTOPBIX OJHO
W3 YPaBHEHUU HE SBIISIETCS JIMHEUHBIM.
[TpumensTh anrebpanydeckuii anmnapar
JUISL pellIeHus 3a/1a4 Ha KOOpJAMHATHON
IUIOCKOCTH. PemaTs TEKCTOBBIE 3a1a4n
anredpandeckuM crocoOOM: MepexoauTh
OT CJIOBECHOM (pOpMyITUpPOBKH yCIOBUS
3a/1a4M K anreOpanyeckor MoJeNn MyTéM
COCTAaBJIEHUS CUCTEMBI YPAaBHEHMI;
pelaTh COCTaBIEHHYIO CUCTEMY YpaBHe-
HUI; UHTEPIIPETUPOBATH PE3YJIBTAT
(I)yHKLII/II/I. 14 DOyHKIUHA 14 Brruncnars 3HaueHust GQyHKIHH,
Yrenue rpapukoB 3 3a/[aHHbIX popMyIia
MaTeMaTika TonsiTrHe QYHKIMH MU (IpH HEOOXOJUMOCTH UCIIOIb30BATh
s T'padux GyHKIUHK 4 KaHLKynsiTop);COCTvaBnﬂTL TaOIUIbI
CaoiicTBa (hyHKIUH 3HAUYCHHH (YHKIM.
HCTOPHICCKO Tnneiinas QyHKIHS 5 CTpouTh 1Mo ToYKaM rpaduku GpyHKIHIA.

M pa3BUTHU

OyHKIUA Y =— U eé
X

OnuceiBaTh
cBOlcTBa (DYHKIIUU HA OCHOBE €€




rpaduk rpadu4ecKoro npeacTaBICHUS.
MonenupoBaTh peadbHble 3aBUCUMOCTH
O06o06mieHNEe U 2 dbopmynamu u rpadukamu. Yurtarh
crucTeMaTu3alurs 3HaHH. rpaduKu pearbHBIX 3aBUCUMOCTEH.
KonTponb Hcnons3oBath (GyHKIIMOHATBHYIO
CHUMBOJIUKY TS 3anucu
pa3sHooOpa3HbIX (HaKTOB, CBSI3aHHBIX C
paccMaTpuBaeMbIMU GyHKIUSAMH,
oboraimiasi ONbIT BBHIITOJIHEHUS 3HAKOBO-
CUMBOJIMUECKUX JaecTBuid. CTpOUTH
peueBble KOHCTPYKIIUHU c
HCTOJIb30BAHUEM GyHKIHMOHAIBHOM
TEPMUHOJIOTHH.
Ucnons3zoBath KOMITbIOTEPHBIE
IpOrpaMMBbl JJI MOCTPOCHUS IPaPUKOB
byHKIUiH, s HACCIIEOBaHUSA
MOJIOKEHUS Ha KOOPAMHATHOM
IUIOCKOCTH  TpaduKoB  (QYHKIUH B
3aBHCHUMOCTH oT 3HAYEHUMN
K03 HUITUEHTOB, BXOISIINX B
dbopmymy.
Pacno3naBath BU/JIBI U3Yy4aeMbIX
¢byukmui. [loka3piBaTh CXeMaTHYECKH
pacroyioKeHHue Ha  KOOPAMHATHOM
IJIOCKOCTH TpadukoB (GYHKIMNA BHIA
V=KX, ¥ = KX +b, yng 3aBUCUMOCTH
oT 3HAa4YCHUN KO3 PULIHEHTOB,
BXOASIINX B OPMYIIBI.
Crtpouts rpaduku U3ydaembIX QYyHKIINIA;
OIMCHIBATh MX CBOICTBA
BepositHocth | 9 BeposiTHOCTH U cTaTUCTHKA | 9 XapakTepu3oBaTh YHCIIOBBIE PSIbl C
U CTATHCTHKA. CTaTHCTHYECKIe 2 MOMOILIBIO pa3IMYHBIX CPEIHHUX.
XapaKTePHCTHKH HaxonuTe BepOSATHOCTH COOBITHH IIpH
PaBHOBO3MOXHBIX  HMCXOJaxX; pellaTh
Marematnka BeposITHOCT 5 3a/1a4d Ha BBIYUCIICHUE BEPOSITHOCTEH C
B PaBHOBO3MOYKHBIX COOBITUI HIPUMEHCHUEM KOMOWHATOPHKH.
HCTOPHUYCCKO CNoKHBIE YKCTIEPUMEHTBI Haxoauts reomerprdeckue BEpOSITHOCTH
M pa3sBHUTHH I'eomerpuueckue
BEPOSITHOCTH.
O6o00menue u 2
cUCTEeMaTU3alsl 3HaHUM.
KoHnTposnb
HHoBTopenue. UTorosas 5
KOHTPOJIbHas1 padoTa
9 Kkaacc
HepaBencrBa 18 [IpuBOIUTE MPUMEPHI HPpAlMOHATBHBIX
JIoruka u 2 JlefiCTBUTENbHBIE YHCIA 2 YHUCEN, pPAclOo3HaBaTh palMOHAIBHBIC U
WppalMoHANIbHBIE 4YHCla; HM300paxkaTh
MHOMCCTBA = YHUCl1a TOYKaMHA KOOPAVMHATHOM MPSMOM.
Anrebpa 14 Obmme cpoficTsa 10 Haxoauth JecATHYHBIE NPUOIKEHHS
HCpaBEHCTB palMoOHANBHBIX W HPPAIMOHAIBHBIX
Pemenune nMHEMHBIX




HEPABEHCTB YuCeNl; CpaBHUBAThb W YIOPSAOYUBATH
Pemenue cucrem TMHENHBIX neucTBUTENbHbIE  uuciaa.  OnuchiBaTh
HEpPABEHCTB MHOECTBO  JCHCTBUTEIBHBIX  YHUCEIL.
Hcnonb3oBars B MMACbMEHHOU
[okazarenbcTBO 2 MaTeMaTU4YeCcKoil peun OO0O3HAUYEHUS U
HEPaBEHCTB rpaduyeckue M300paKEHHUS YHUCIOBBIX
MHOXECTB, TEOPETUKO-MHOXKECTBEHHYIO
Apudpmernka | 2 @opmbI 3amUcH 2 CHMBOJIHKY.
MPUOJIMIKEHHBIX 3HAYCHHH Hcnonb3oBate pasnbie (Gopmbl 3amucu
O060061IeH e U 2 MPUOTMKEHHBIX 3HAUCHUI; JeaTh
cucreMarus3arus 3HAHWN. BbIBOJAbI O TOYHOCTH HpI/I6J'II/I)KeHI/I${ I10
Kontposb 3amucu  MPUOTMKEHHOTO — 3HAUCHUSI.
@opMynHpoOBaTh CBOMCTBA YUCIOBBIX
HEpPABEHCTB, WJUIIOCTPUPOBATh HX Ha
KOOPJIMHATHOM  NPSIMOM,  JOKa3bIBATh
anreOpanvecku; TMPUMEHSITh CBOHCTBA
HEPaBEHCTB B XO0JI€ PEIICHUs 3a/1a4.
Pemate nuHeliHbIE HEPABEHCTBA,
CHUCTEMBI JINHENHBIX HEPABEHCTB C OJIHOU
nepemMeHHo. /{oka3pIBaTh HEPABEHCTBA,
pUMEHsI MPUEMBI, OCHOBAHHBIE Ha
OTpe/IeNICHUU OTHOLIEHUH «OO0IbIle» U
«MEHBIIIE», CBOMCTBAX HEPABEHCTB,
HEKOTOPBIX KJIACCUYECKUX HEPABEHCTBAX
DOyHKIUU 19 KBaaparuunas pyHkumus 19 Pacnio3naBath KBagpaTUUHYIO (YHKIIHIO,
TloHsITHE KBaAPATHIHON 3 OPUBOAUTH TPUMEPHl  KBaJAPaTUYHBIX
yHKIHH 3aBUCUMOCTEH W3 pEaJbHOW JKW3HH,
['paduxk u cBoiicTBa 6 (pu3HKH, TEOMETPHUH.
dyHKIHK y=ax® BeiaBnare  myTéM  HaOmoAeHUH U
CuBur rpaduka GyHKIUHA Y 0000mars 0COOEHHOCTH rpaduka
= ax’ BIOJIb OCEH KOOPIHHAT kBagpatuyHo ¢yHKuH. CTpouts W
n300pakaTh ~ CXEMaTU4EeCKH TrpaQuKu
I'paduk QyHkumn y = ax> + | 8 KBaJIpAaTUYHBIX  (YHKIMIA,  BBISBIATH
bx + ¢ CBOMCTBA KBAaJpaTUYHBIX QYHKIUN 1O UX
KBaipaTHble HepaBeHCTBA rpapukam. Ctpouth Oo0jee CIO0XKHbIE
rpadpuKkd Ha OCHOBE TpaHKOB BCeX
06ob1eHne 1 2 HU3Yy4YECHHBIX GyHKIUH. IIpoBoauTh
CHCTEMATH3AIMS 3HAHMIA. pa3zHooOpa3HbIe UCCIeI0BaHMs,

KoHntpous

CBSI3aHHBIE C KBaJIpaTUYHON (pyHKUHEH U
e€ rpauKoM.

BoinonusaTte 3HAKOBO-CUMBOJINYECKHE
NEeNCTBUS c MCII0JIb30BaHUEM
(YHKIIMOHATIBHOW CHUMBOJIMKH; CTPOMTH
pedeBble KOHCTPYKLUU c
WCIIOIb30BAHUEM (GyHKIIMOHATILHOM
TEPMHUHOJIOTHH.

Pemartp kBagpaTHBIE HEPABEHCTBA, a
TaK)K€ HEPABEHCTBA, CBOJSALINECS K HUM,
MyTEM HECJIOKHBIX MpeoOpa3zoBaHuil;
pelaTh CUCTEMBl HEPABEHCTB, B KOTOPBIX
OJTHO HEPAaBEHCTBO MJIU 002 SBISIOTCS
KBaapaTHbIMU. [IpuMensaTs anmapar
HEPaBEHCTB NP PELICHUH Pa3IMUHbIX
3a1a4.




AJIre6pa 26 YpaBHeHUs M CUCTEMBI 26 Pacmio3nasartse palroHaIbHBIE Hu
YPaBHEeHHUil HppaloHaIbHbIC BBIPQKECHMUS,
PaunonaneHble BelpaxkeHus | 4 KJIaCCU(UIIUPOBATH paloHaIbHbIe
Llesble ypaBHEHNS 10 BBIPAXKCHUSI. Haxonuts obnacTb
JIpOGHbIC ypaBHEHHUS onpeneneHus palMOHAIBHOIO
Pemenue 3a1a4 BBIPDQKCHUS; BBINIOJIHATH UHUCIOBBIE H

OyKBEHHbIE MOJCTAHOBKH.
CucTeMB ypaBHeHHil ¢ 7 IIpeoGpa3oBbIBaTh ILieble M APOOHBIE
JBYMSL [IepEMEHHBIMA BBIDAKEHUS; JIOKa3blBaThb TOXJIECTBA.
Pemenue 3a1au JaBath rpaduUecKyr0 HHTEPIPETAIIIO
(YHKIIMOHATIBHBIX CBOICTB BBIPAKEHUI C
I'paduyeckoe uccnegoBanue | 3 OJIHOHU MEPEMEHHOH.
ypaBHEHHS PacrioznaBate  wmenble W OpoOHBIE
OGoGwenne u 2 ypaBHeHus. Pemats uenbie U ApoOHBIE
CHCTeMaTH3aIus 3HAHHA. BBIPKEHUA,  [PUMEHAL  Pasii4Hble
KoHntpous [IPUCMBL.
Ctpouts rpaduku ypaBHEHUH C ABYyMS
NepEeMEHHBIMH. Koncrpynposats
SKBUBAJICHTHBIC PEUEBHIC BBHICKA3bIBAHUS
C HCIOJNb30BAaHUEM alNre0panyeckoro u
F€OMETPUUYECKOTO  sI3BIKOB.  Pemiarth
CUCTEMbl JBYX YpaBHEHUH C JByMs
NEePEMEHHBIMH,  HMCIOJIb3ySd  IIUPOKUN
HaOOp MPUEMOB.
Pemate TekcTOBBIE 3a1aUn
anredpanvdeckuM CrocoOoOM: MepexoaUTh
OT CJIOBECHOM (POPMYIMPOBKH YCIIOBUS
3a/1a4M K anreOpanuecKoi MOoJeu MyTéM
COCTABJICHUS] YPABHEHHS I CUCTEMBbI
YpaBHEHUH; PEIIaTh COCTABJIEHHOE
ypaBHEHUE (CUCTEMY YpaBHEHHI);
MHTEPIPETUPOBAThH PE3YIIBTAT.
Hcnonb3oBath QyHKIMOHATIBHO-
rpaduyeckue npeaCTaBICHUS IS
pelIeHus U UCCIIeI0OBAHMS YPAaBHEHUN U
CUCTEM

CDyHKHI/II/I 18 Apupmernuyeckast u 18 [IpuMeHaTh MHIEKCHBIE 0003HAYCHHS,
reoMeTpu4ecKas CTPOUTH PEUYEBBIE BBICKA3BIBAHMUS C
nporpeccuu WCTIOIb30BAaHUEM TEPMUHOJIOTHH,
Yucnossie 2 CBSI3aHHOM c MOHSATHEM
MOCJIEI0BATEIbHOCTH TOCJIeI0BATEILHOCTH. BBIUUCIIATE YJICHBI
Apudmernueckas 5 II0CJIEI0OBATEIbHOCTEN, 3a/IaHHBIX
nporpeccus hopmyoit n-ro qJIeHa WA
CyMMa mepBbIX N 4ICHOB PEKYppEHTHOU bopMmyIoii.
apudmeTnuecKoit VYcraHaBnmuBaTh ~— 3aKOHOMEPHOCTH B
MIPOTPECCHI MOCTPOEHUH TOCIEA0BATENLHOCTH, E€CIIH
FeoMeTqueCKay{ 5 BBIITMCAaHbI IEPBBIC HCCKOJIBKO €€ YJICHOB.
MIpOrpecCcust N3o6paxath YIICHBI
CyMMa IECPBBIX N YJICHOB MOCIIEA0BATCIIbHOCTH TOYKaMHn Ha
reOMeTPHUUECKON KOOPAMHATHOM IIIOCKOCTH. Pacnio3HaBarth
IIPOrPECCUHU apuMETUUYECKYI0 H TEOMETPUUYECKYIO

MPOTPECCHU TPH  pasHbIX  CIocodax
HpOCTBIe U CJIOKHBIE 4 3aJaHus. BI)IBO}II/ITB Ha OCHOBE

IIPOLIEHTHI

JI0Ka3aTeNbHbIX PACCYKICHUH (OPMYIIBI




obmero uneHa apudmernueckod

O6o01menue u 2 reOMETPUYECKOM MpOrpeccuil, CyMMbl
cUcTeMaTH3allus 3HAHWH. NEPBBIX T YJICHOB apUpMeTHUYECKOW H
Kontponb reOMEeTPUYECKOl Mporpeccuil; pewmarb
3a1a4M C MCII0JIb30BAaHUEM 3THUX (POPMYIL.
PaccmaTpuBaTh MpUMeEphI U3 peabHOM
HU3HU, HIUTIOCTPUPYIOIINE H3MEHEHHE B
apru(MeTUYeCKOH IPOrpeccuy, B
reOMEeTPUYECKOH MPOrpeccuu;
1300paxarb COOTBETCTBYIOIINE
3aBUCHUMOCTHU Tpaduuecku. PemaTs
3a71a4M Ha CJIOXHbIE ITPOLEHTHI, B TOM
qpCIIe 3a7a41 U3 pealbHOM MPAKTUKH (C
MCII0JIb30BAaHUEM KaJIbKYJISITOpA).
CraTucTUKa U CraTHcTHKA H 9 OcymecTBIsATh TOUCK CTATUCTUYECKOU
BEpOATHOCTb BEpPOSITHOCTH UH(pOPMAIHH, PACCMATPUBAThH PEATTbHYIO
' BoiGopounsble uccieoBanus | 2 CTaTHCTHYECKYIO HH(OPMAIIHIO,
OpraHU30BBIBATH U AHATM3UPOBATH €&
VHTepBaIbHBINA P, 2 (pamxupoBaTh JaHHBIE, CTPOUTH
['ucrorpamma UHTEPBATbHBIE PSI/Ibl, CTPOUTH
JiarpaMMebl, MOJMTOHBI YacTOT,
XapakrepucTrKa pazdpoca 2 THCTOIPAMMBbI; BBIYUCIIATH Pa3THYHbIE
A TRE TSRO 1 Cpe/lHue, a TAK)KE XapaKTEePUCTHKH
OllEHWBAHHE ¥ TIPOTHO3 paz6poca). [IporHo3upoBaTh 4acToTy
MOBTOPEHHUSI COOBITHS HA OCHOBE
UMEIONIUXCS CTATUCTUYECKUX JTaHHBIX.
IToBTopenue. UTorosas 12
KOHTpO.JIbHas paboTa
COI'JTACOBAHO COI'JTACOBAHO

HpOTOKOJ’I 3aC€aaHusg METOIUYCCKOTI'O

O00BEAMHEHUS YUUTEIEH TOYHBIX HAyK
MOBY COIII Ne100
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KasengapHo-remaTtudeckoe mjiaHupoBanue 7 Kjiace

Ne Conep:xxanue Koa-Bo JaTa MarepuajibHO-TeXHHYECKOE OCHAILIEHHE YV
(Tembl 4acoB
pazaeJibl) IJ1aH daxTr
I. Ipoou u 11 Yueonuk: ®rocC
NMPOUEHTbI
2 Hopogees, I'. B. Anrebpa yueOHUK 15t
1 CpaBHeHI/Ie 1 CeHTs6 7 Kiacca 061H€06p330BaTeJIBHBIX CpaBHI/IBaTI) H ynopsaao41uBaTh palliOHaJIbHBIC YU CJIA.
JpoOeH. ps opranusanuii / I'. B. [lopodees, C. b. BbINOAHATE BBIUMCIEHUS C palMOHAIIBHBIMUA YUCIIAMH,
49 Cysopoga u fp. - M.: IIpocsemenne, 2014 BBIUMCIIATH 3HAYEHUS CTEIICHEN C HATYpalbHbIMU I10-
Brranciaenus ¢ 6 Ka3aTeasiMU. BBINOIHATH IPUKUAKY U OLEHKY B X0J1€
CCHTS -
2 | panMOHAIBHBIM 1 PaGoume Terpanu BBIYUCIICHUM.
i
W YUCIIAMU. p Hcrnonb30BaTh 3KBUBAJICHTHBIC TIPEICTABICHUS IPOOHBIX
19 C. C. Munaesa, JI1.0. Pocnoea. Pabouas | yycen [P X CPABHEHUU U B BHIYUCIEHHAX. [IpOBOAMTE
CrernieHb ¢ 6 mempaow. 7 knacc. Ilocobue ons HECJIOXKHBIE UCCIICIOBAaHMS, CBSI3aHHBIC CO CBOMCTBAMU
CEHTS
3 | HaTypaTbHBIM 1 yuawuxcs ooueobpazoeamenbHbix JIPOOHBIX YHCEJI, ONMUPAsCh HA YUCIOBBIE SKCIIEPUMEHTHI
s
IoKa3aTejieM. p yupeacoenuti. M.: IIpoceewenue, 2015. (B TOM YHCIIE C UCTIOIBb30BAHUEM KaIbKYISATOPA,
29 IIpoBepoyHbIe PAGOTHI KOMIIBIOTEPA).
Crenens ¢ 6 OcymecTBiate nouck uHGpopmanuu (8 CMU), conep-
CCHTS N
4 HATYpaJIbHBIM 1 P JI.B.Kysneyosa, C. C. Munaesa, JI.0. JKaIlel TaHHbIe, BEIPAYKEHHBIE B TIPOIICHTAX, HMHTEP-
[OKa3aTeleM. Pocrosa. Koumponshvie paéomol MIPETUPOBATh 3TU JaHHbIe. Pemiare 3a1aun Ha an)-
1115 LEHTHI ¥ IpoOu (B TOM YHCIIC 33/1a4U U3 PeaTbHOU
Sanaun Ha CoHTAG TeTpaan ¢ 321aHUSAMH BbICOKOTO YPOBHS MPAKTUKH, UCIIONB3YsI PU HEOOXOIUMOCTHU KaIbKyJIsi-
R I — 2 ps cromnoCTH TOPp).
: [IpuBOAUTH IPUMEPHI YUCIOBBIX JaHHBIX (1I€HA, POCT,
o T—— 1115 JI.B.Kysneyosa, C. C. Munaesa, JI1.O. Pociosa | BPEMA Ha JIOPOTY), HAXOUTh CpeIHee apuMEeTHIECKOE,
. ot C.B. Cyeoposa Temamuueckie mecniol. MOJTy ¥ pa3Max YMCIIOBBIX HAOOPOB, B TOM YHCIIE
7-9 3 A U3BJIEKast HEOOXOIMMYIO WH(OPMAIIHIO U3 TAOJIHUIT U
XapaKTCPUCTHKH pA ’ nuarpamm. [IpuBoauTh copepkarenbHble TPUMEPHI
M WCIIOJIH30BAaHUSI CPEHETO aprU(PMETUIECKOTO, MOJIBI U
11-15 eToANYecKue Moco0usl IJIs1 VUUTEJIsI
0606ImeHYE U 5 pasmaxa JUIsl OMFCaHusl TaHHBIX (1eMorpaduyeckue u
CCHTS
10 CHUCTEeMaTHu3anusl 1 p;[ Cyeopoga, C’ E MaTeMaTI/IKa. 7 KJiacc: COLINOJIOTUYECCKHUEC )IaHHI)Ie, CHOpTI/IBHI)Ie TI0Ka3arTeciiu u
3HAHUH xaura 11 yuurens / C. B. Cysoposa, E. A. ap.)
Kormbonerds 1823 bynumosny. -M.: [IpocBemnienue,-2014.
11 P 1
paboma Nel CEHTsIO




pst JAniakTuyecKkue MaTepuabl
II. IIpamas u
oOpaTHas
NPONOPUHOHAJ
LHOCTE JI. I1. Escmagpvesa, A. I1. Kapn
18-23 «/[uoaxmuuecxkue mamepuanvl. Aneeopa.

12 3aBUCUMOCTH U CeHTHG
bopMyIIBL. D 7 knaccy — M.: IIpocsemienne, 20014 r.
H6p$IMa}I u 18-23

13 | ooparHai CEeHTA0
POIOPLIHUOHAIIB

ps
HOCTH. IlocoOue pusi pakyJbTATHBHOIO Kypca
[Ipsmas u 25-30

14 oOpaTHas CeHTs0
POIOPLIUOHAIIB pst
HOCTH. Multimedia-nmoxaep:kKa npeavera

25-30
15 [Iponopunn. CEHTSI0 1. MunuctepctBo o6pazoBanus Pd:
pa http://www.informika.ru/;
http://www.ed.gov.ru/;
25-30 http://www.edu.ru/
Pemenus 3amau . .
CEeHTsI0 2. TectupoBanue online: 5 - 11 knaccs:

16 | ¢ nomousio ps http://www.kokch.Kts.ru/cdo/

TPOTIOPTHH. 3. Tlemarormueckasi MacTepckasi, ypoKH B
2-7 HNuTepHeT u MHOTOE Apyroe:
Pewerns 31z OKTSIOp http://teacher.fio.ru

17 | ¢ nomomgio o 4. HosBble TEXHOJIOTUH B 00pa30BaHUU:
TIpOTIOpLHH. http://edu.secna.ru/main/
I[TpornopuuoHab 9.7 5. IlyreBomutens «B Mupe HayKu» Jst
HOE JICJICHUE. IIKOJIBbHUKOB:

18 OGoben e i OKTAOP http://www.uic.ssu.samara.ru/~nauka/
cCHUCTEeMaTHu3anusl A 6. MCFaBHLII/IKJ'IOHCI[I/I}I KI/IpI/IJ'IJ'Ia nu
3HAHUIL Medoaus: http://mega.km.ru

2-7 7. cailTbl « QHIUKIONEANI

19 Konmponvnas OKTAGP SHIMKIIONEINI, HAIIPUMED:

padoma Ne 2. http://www.rubricon.ru/;

MopnenpoBarb HECIOXKHBIE 3aBUCUMOCTH C IIOMOILBIO
(GbopMyJ1; BBIIOJIHATH BBIMMUCIEHHS HO (opMylaM, BbI-
paxatrb u3 (HOPMYNbl OJHU BEIMYMHBI Yepe3 IpyTHeE.
PacriosHaBath npsiMyr0 M OOpaTHYIO MPOHOPLUOHAIIb-
HbI€ 3aBUCUMOCTH. lcmonb3oBarhk CBOWCTBA NPAMON H
0o0paTHOM  MPOMOPLUUOHAIBHOCTA JUIsl  BBIIOJHEHUS
IIPAKTUYECKUX pacdy€ToB. Pemars TEKCTOBbIE 3a7a4l Ha
OpsAMYH0 U OOpaTHYI MPONOPLUOHAIBHBIE 3aBUCHU-
MOCTH, Ha IPONOPLUOHAIBHOE JIEIIEHUE (B TOM YHCIE C
KOHTEKCTOM W3 CMEXHBIX IHUCUUIUINH, U3 PEAIbHOU
JKU3HU). AHATM3UPOBaTh U OCMBICIMBATh TEKCT 3aauH,
MOJIEJIMPOBATh YCJIOBUE C IIOMOIIBIO CXEM, CTPOMTH
JOTUYECKYK0 ILENOYKY PACCYXKACHHM; KPUTHYECKH
OLICHUBATh IIOJYYEHHBI OTBET, OCYILLECTBIATH CaMo-
KOHTPOJIb, TIPOBEPSIsl OTBET HA COOTBETCTBUE YCIIOBHUIO.



http://www.informika.ru/
http://www.ed.gov.ru/
http://teacher.fio.ru/
http://www.uic.ssu.samara.ru/~nauka/
http://www.rubricon.ru/

I11. Beenenue B

9
anreopy
byksennas 9-14
oQ | 331HCh CBOWCTB 1 OKTSIOp
JeicTBUI HaJ s
YHCIIAMH.
I[IpeoGpazoBann 9_12
21 | e OyKBEHHBIX 1 OKTAOP
BBIPAKCHUI. g
I[IpeoGpazoBann 9_12
22 | e OyKBEHHBIX 1 ORTALP
BBIPAKCHUI. g
23- | PackpsiTue 5 Oiifgp
24 | ckoboK B
[IpuBenenue 16-21
25 110J100HBIX 1 OKTSI0p
CcJIaraeMbIxX s
[IpuBenenue 16-21
26 0J1I00HBIX 1 OKTSI0p
CcJIaraeMbIxX s
O0001eHue n 23-28
27 | cuctemMaTu3anus 1 OKTSIOp
3HAHUU Pl
2 Koumponvnas 23-28
8 paboma Ne 3 ! OKT;6p
V.
YpaBHeHus 10
Anrebpanyecku 23-28
29 | i cmoco® 2 OKTSIOp
pelIeHws 3a1a4. s
30- | Kopuu 1 30-3

http://lwww.encyclopedia.ru/
Yueonuk: ®IoC

llopogees, I'. B. Anrebpa yueOHUK IS
7 xnacca o01eo0pa3oBaTEeIbHBIX
opranuzanuii / I'. B. Jlopodees, C. b.
CysopoBa u ap. - M.: IIpocBemenue, 2014

Pabdoumne Terpaau

C. C. Munaesa, J1.O. Pocnosa. Pabouas

mempaow. 7 kaacc. Ilocobue ons

yuawuxcs ooueobpazoeamenbHbix

yupescoenuil. M.: [Ipoceewenue, 2015.
IIpoBepouHbie PadoThI

JI.B.Ky3neyosa, C. C. Munaesa, JI.0.
Pocnosa. Konmponvuwie pabomul

Terpaau ¢ 3aJaHUSIMU BLICOKOI'0 YPOBHS

CIIOKHOCTH

JI.B.Ky3neyosa, C. C. Munaesa, JI.O. Pocrosa
C.b. Cysoposa
THA.

Temamuueckue mecmeoi.

MetoanuecKue MocoOusi sl YIUTeJ s

Cysoposa, C. b. Marematuka. / KJjacc:
kuura uist yuutens / C. b. CyBopoga, E. A.
Bbynnmosnu. -M.: [Ipocemienue,-2014.

JIngakTHyecKne MaTepHaJibl

[TpuMeHATh A3bIK aareOpsl MPH BHITOJTHEHUH AJIe-
MEHTApHBIX 3HAKOBO-CUMBOJIMYECKHX JCUCTBUM: UC-
M0JIb30BaTh OYKBBI 11 0003HAUEHUS YUCE, JUIs 3aIIHCH
00IIMX YTBEP)KICHUI; MOAEIUPOBATh OyKBEHHBIMU
BBIPAKECHUSMU YCIIOBUs, OIIMCAHHBIE CIIOBECHO,
PHCYHKOM WJIM YEpTEKOM; IPeoOpa30BbIBATH ajl-
reOpanveckue CyMMbl U TIPOHM3BENEHHS (BBIIOIHATH
IPUBEJICHHUE TIOJJOOHBIX CJIaraeMbIX, pacCKpbITHE CKOOOK,
YIPOILIEHNE IPOU3BEIeHUH ). BHINOIHATD YMCIOBbIE
IIOJICTAHOBKHU B OYKBEHHOE BbIPA)KEHHE, BEIUMCIISTh
YHCII0BOE 3HAYEHUE OYKBEHHOIO BBIPAKEHMUS.

[lepexonuTh OT CI0BECHOM POPMYIUPOBKH YCIOBUS
3aJ]auy K anreOpandeckoil MoesH MyTéM COCTaBIICHUS
ypaBHeHus. [IpoBoauTh qOKa3aTeNbHbIE PACCYKICHUS O
KOPHSIX YPaBHEHUS C ONIOPOI Ha ONPEEIIEHNE KOPHS.
OOBsCHATH U GOPMYITHPOBATH TIPABHIIA TIPe0OpPa30BAHUS
ypaBHeHui. KoHCTpynpoBaTh aaropuT™ penieHus




31 | ypaBHEHHs. HOSIOps JI I1. Eecmagpvesa, A. I1. Kapn
32- | Pemenne 2 30-3 «/[uoakmuueckue mamepuanvl. Ancedpa.
33 | ypaBHEHHII. HOSIOPST
Pelenue sanad 7 knaccy — M.: [Ipocsenienue, 20014 r.
34- 30-3
36 | © MOMOLIBIO 3 HOAGDS Yueonuk: ®IOC
ypaBHEHUU
O6061enue u Jlopogees, I'. B. Anrebpa yueOHUK IS
37 | cucremaru3anus 1 7 xiacca 0611e00pa3zoBaTENbHBIX
3HAHUH opranuzanuii / I'. B. [lopodees, C. b.
38 Konmponvnas 1 CysopoBa u ap. - M.: IIpocBemienue, 2014
paboma Ne 4.
V. 10 Padouue TeTpaamn
Koopannartsi u
rpaduin C. C. Munaesa, JI.O. Pocrosa. Pabouas
MHOKCCTBO mempaov. 7 knacc. Ilocodue ons
TOUEK Ha yuawuxcs ooueoopazo8amenbHuix
39 KOOPIMHATHOM ! yupeoicoenutl. M.: [Ipoceewenue, 2015.
PSIMOH. IIpoBepouHbie padoThI
Paccrosinne
40 MEK]1y TOUKaMH1 1 JIL.B.Ky3neyosa, C. C. Munaesa, JI.0.
KOOPAMHATHOU Pocnosa. Konmponvuwvie pabomuol
IPsIMOiL
MHoxecTBO Terpaau ¢ 3aJaHUSIMH BbICOKOI'O YPOBHS
41- | Touek Ha 5 CJIOKHOCTH
42 | KOOpaAUHATHOU
TIJIOCKOCTH. JI.B.Ky3uneyosa, C. C. Munaesa, JI.O. Pocrosa
43- | I'paduku 2 C.b. Cysoposa Temamuueckue mecmut.
44 THUA.
45- | TI'paduku
2
46 | BOKpyT HaC MeToanyeckue nocoous JJisi YYUTeast
O000meHue n
47 cUCTeMaTHU3aIus 1 Cy@opoea, C. b. Maremaruka. 7 Kjacc:
3HAHUI kuura i yaurens / C. b. CyBoposa, E. A.
Konmponshas Bbynnmosnu. -M.: [Ipocemienue,-2014.
48 1
paboma No 5
VI. CBoiicTBa 10

JIMHEWHBIX YPaBHEHUI, paCliO3HABATh JIMHEIHBIE ypaB-
HEHUs1, PellaTh JUHEHHbIC YPAaBHEHHUS, & TAKKE ypaB-
HEHUs, CBOJSALIMECS K HUM, C TOMOILBIO IIPOCTEHIINX
IpeoOpa30BaHUN.

Pemath TekcTOBbIE 3a/1a4M anreOpanyecKuM CrocoOoM:
COCTaBJISITh YpaBHEHHE 10 YCIOBUIO 33/1a4H, peliaTh
COCTaBJICHHOE ypaBHeHuUe. [IpoBoauTh paccyxienus,
OCHOBAaHHBIE HA HWHTEPIIPETALUU YCIOBHS
IIOCTABJICHHOM 3aJa4u, JUIs TIOMCKA LIEIbIX KOPHEH He-
KOTOPBIX HECJIOKHBIX HEJIMHEWHBIX YPaBHECHUM

N300pakaTh uuciia TOYKAMH KOOPJMHATHOW MpPSIMOM,
nappl 4ucel TOYKAaMH KOOPAMHATHOM IIJIOCKOCTH.
CtpouTh Ha KOOPJMHATHOM IIOCKOCTU F€OMETPUUYECKUE
n300paXeHUss MHOXKECTB, 3aJaHHBIX aIreOpanyecku,
OIKCBIBATh MHOKECTBA TOUYEK KOOPIMHATHON IJIOCKOCTH
(obmactu,  OrpaHMYEHHbIE  TOPU3OHTAIBHBIMH U
BEPTUKAIbHBIMU MPSMBIMH W 1Ip.) aireOpandeckuMu
cooTHomeHUusIMH.  CTpouTh TpapuKu MpOCTEHIINX
3aBUCUMOCTEH, 3aJaHHBIX are0panyecKuMu
COOTHOILIEHUSIMH, TIPOBOJUTH HECIIOKHBIE UCCIIEJOBAHUS
ocobeHHOcTe  3TMX  rpadukoB.  MojenupoBaTh
peanbHble 3aBUCHMMOCTH Tpadukamu. Yutarh rpapuxu
peabHBIX 3aBUCUMOCTEN

(I)OpMyHI/IPOBaTB, 3aIMChIBaTh B CHMBOJINYECKOM (I)OpMC




CTENEeHH ¢
HATYPAJIbHBIM
nokasarejemM

49- [Ipoussenenue

50 | ¥ LIaCTH(le 2
CTEIIEHECH.
CreneHb

51- | cremnenu, 5

52 | nmpousBeneHus U
JpooH.
Penrenne

53-

54 KOMOMHATOPHBI 2
X 3a7a4.

5556- [TepecTanoBkH. 2
O0o06mIeHuE U

57 | cucremarusanus 1
3HAHHI

58 Konmponvnas 1
paboma Ne 6

VII. 16
MHoOro4wieHbl

59- | OxHouNeHBI U 5

60 | MHOrOYIEHEI.

61- CnoxxeHue u

63 | BplUMTaHHe 3
MHOT'OYJIEHOB.

64- YMHOXEHUE

65 | OAHOWICHA HA 2
MHOTOYJIEH.

66- VYMHOXKEHNE

6g | MHOrouIeHa Ha 3
MHOTOYJIEH.

69- Dopmyiisl

71 | KBanpara 3

CYMMBI U

JngakTHyecKre MaTepHuaJbl

JI. I1. Escmagpvesa, A. 1. Kapn
«/[uoaxmuuecxkue mamepuanvl. Aneeopa.

7 knaccy — M.: IIpocsemenue, 20014 r.
Yueonuk: ®IrocC

Hopogpees, I'. B. Anrebpa yueOHUK 11t
7 xnacca 061eo0pa3oBaTeIbHBIX
opranusanuii / I'. B. [lopodees, C. b.
Cysoposa u fp. - M.: IIpocsemenne, 2014

PaGoune Terpaau

C. C. Munaesa, J1.0. Pociosa. Pabouas

mempaow. 7 kaacc. Illocobue ons

yuawuxcs ooueobpazoeamenbHbix

yupeoicoenuu. M.: Ilpoceewgernue, 2015.
IIpoBepounbie padoThI

JI.B.Ky3neyosa, C. C. Munaesa, JI.0.
Pocnosa. Konmponvnvle pabomoi

1 000CHOBBIBaTh CBOWCTBA CTETIEHU C HATYPaJbHBIM
II0Ka3areseM, IPUMEHSITh CBOWCTBA CTETIEHU IS
npeoOpa30BaHus BRIPAKEHUI U BEIYMCICHHIA.
BeimonHsTe nepebop Bcex BO3MOKHBIX BAPHAHTOB IS
nepecyéra 00beKTOB Wi KoMOuHaimi. [IpumeHsITh
NPaBUJI0O KOMOMHATOPHOTO YMHOXKEHHMS JIJIsl PELICHUS
3a]1a4 Ha HAXOXKJCHHE Ynciaa 00BEKTOB WIM KOMOMHALUI
(ImaroHaii MHOTOYTOJIbHUKA, PYKOIIOYXKATHS, YUCIIO
KOJIOB, IK(POB, maposiel u T. 1.). Pacno3nasats 3a1aun
Ha OIIPEJIEJIEHNE YNCIIa IEPECTAHOBOK U BBIIOJIHATh
COOTBETCTBYIOIINE BBIUNCICHHUS.

BrINTONHATE A€MCTBUSA ¢ MHOTOWIEHAMHU. J{0Ka3bIBaTh
(bopMyIbl COKpAIIEHHOTO YMHOKEHMS (JUIs
JIBY4JIEHOB), IPUMEHATH UX B IPE0OPA30BaAHMSIX
BBIPQXCHUN U BpIUUCIeHUsAX. [IpoBoauTs uccnenoBanue
JUIs1 KOHCTPYMPOBAHHUS U MTOCIIEYIOIIETO JT0Ka3a-
TEJILCTBA HOBBIX (DOPMYII COKPALIEHHOTO YMHOKEHHUSL.
Pemate ypaBHeHUS, CBOASIIMECS K TMHEHHBIM ypaB-
HeHusM. PeraTh TeKCTOBBIE 331a4M AJreOpanyecKiM
Croco0OM: MOJIETMPOBATh YCIIOBHE 3aJjaull PUCYHKOM,
YEepTEKOM; EPEXOAUTH OT CIIOBECHOU (hOPMYITUPOBKU
YCIIOBUSI 331241 K ajareOpandeckoil MoJenH myTéM co-
CTaBJICHUsI YPABHEHUS; PEIIATh COCTABIEHHOE ypaB-
HEHUE




KBaJ[paTa
Pa3HOCTH.

72

Pemenne 3agau
C TTIOMOIIIBIO
ypaBHEHUU.

73

O060061EeHNE U
CUCTEMATHU3ALIUA
3HAHUH

74

Konmponvnas
paboma No 7

VIII.
Pa3zno:xxenue
MHOT0YJICHOB
Ha MHOKUTEJH

16

75-
77

Brinecenue
ob11ero
MHOKHUTEIIS 3a
CKOOKH.

78-
79

Cooco0
TPYNITUPOBKH.

80-
81

dopmyna
pa3zHoOCTH
KBaJIpaTOB.

82

dopmyna
Pa3sHOCTHU U
CYMMBI KyOOB.

83

Paznoxenne Ha
MHOYKUTEIH C
MIPUMECHECHUEM
HECKOJBKHX
cIoco0oB.
Brinecenne
ob11ero
MHOKHUTEIIS 3a
CKOOKH.

Pasnoxxenue Ha

BBINOMHATE pa3inokeHue MHOIOWIEHOB HA MHOXKHTEIH,
IIPUMEHSS pa3IMyHbIE CIIOCOObI; aHATU3UPOBATh MHO-
TOWIEH U Paclo3HaBaTh BO3MOKHOCTb IPUMEHEHHUS
TOTO WJIM MHOTO NMPUEMA PA3JI0KEHUS €r0 HA MHOXKH-
tenu. [IpumeHsaTs pa3nuuHble GOpMBbI CAMOKOHTPOJIS
IIPU BBIIIOJIHEHUM NpeoOpa3oBanuil. [IpumensTs
pa3I0KEHUE Ha MHOKUTENH K PEILICHUIO YPAaBHEHUM




85

MHOYKUTEIH C
PUMEHEHUEM
HECKOJIbKHMX
CI10co00B.
Crioco0
TPYIIUPOBKH

86-
87

Paznoxxenue Ha
MHOXUTEIIH C
MIPUMEHEHUEM
HECKOJIBKHX
cIoco0oB.
[Ipumenenune
dbopmyn
COKpAILIEHHOTO
YMHOKEHHSI.

88

Pemenue
YpPaBHEHUH C
MTOMOUIBIO
pa3oKEeHUs Ha
MHOKUTEJIH.

89

O06o0061IEHNE U
CHUCTEMATHU3AIINS
3HaHUI.

90

Konmponvnas
paboma Ne 8

IX. YacTrora n
BEPOSATHOCTH

91-
92

Crny4aiinbie
COOBITHSA

93-
94

OTHOCHUTEILHAS
yacToTa
CIIy4aitHOTO
COOBITHSL.

95-
96

BepositHOCTB
CIIy4aitHOTO
COOBITHSI.

[TIpoBOAUTE AKCHEPUMEHTHI CO CIYYAHBIMU UCXOJaMHU,
B TOM 4HCIE C IOMOLIbI0 KOMIIBIOTEPHOIO MOJE-
JUPOBAHUS, HWHTEPIPETUPOBATh HUX pe3yJbTaThl. BbI-
YUCNATh YacTOTy CIY4aifHOro COOBITHS; OLICHHUBAaTh
BEPOATHOCTH C IOMOIIBIO YAaCTOTHI, ITOJIYYEHHOW OIBIT-
HbIM IIyTEéM; IPOTHO3UPOBATh YaCTOTYy HACTYIUICHHUS
COOBITHS IO €T0 BEPOSITHOCTH.

[TpuBOAUTH IPUMEPHI CITyYaiHBIX COOBITHI, B YACTHOCTH
JIOCTOBEPHBIX U HEBO3MOKHBIX COOBITHIA, MaJIOBE-
POSITHBIX coObITHI. [IpUBOAUTE IPHIMEPHI paBHOBEPO-
SITHBIX COOBITHI




97

Ob6o06uenne u
CUCTEeMAaTH3alHs
3HAHUM.
Konmponvnas
paboma Ne 9.

98

IToBTOpEHue.
Apodu u
NPOLEHThI

99

IToBTOpEHME.
YpaBHeHUs

100

IToBTOpEHME.
MHorouneHbl

101

Hmozoean
KOHmMpoabvHasn
paboma

102

IloBTOpEHME.
Koopaunartsl u
rpadpuku




KanennapHo-temaTudeckoe mjiaHupoBaHue 8 kiace

YV

Ne | Conepxanne (Tembl u Koua- Hara MarepuajibHO-TeXHUYECKOe
pa3aeJibl) BO —— dakT OCHAILlEHUe

4acoB
|. Anredbpanyeckue 1poou 20

1 [TonsTue anrebpanyeckoit 2 Yueonuk: ®rocC
napobu 1 CEHTAODA Hopodgpees, I'. B. Anrebpa

y4eOHUK 1715 8 Kitacca

2 MHOXECTBO TOITyCTHUMBIX 1 4-9 0011e00pa3oBaTebHBIX OpraHu3alni
3HAYEHUU MEPEMEHHBIX CEHTAOPS / T. B. opodees, C. b. Cysoposa u jip. -

3 OcHOBHOE CBOWCTBO JIpOOH. 1 4-9 M.: IIpoceemenue, 2014
BbIBO M TpUMEHEHHE CEHTAOPS Pagouue Terpaan
OCHOBHOTO CBOWCTBA JApoOH C. C. Munaesa, JI.O. Pocnosa.

4 Cokparienue apooeit 1 4-9 Pabouass mempaos. 8 knacc.

CEHTSIOPS Ilocobue ons yuawuxcs

5} Crno)xeHue ¥ BBIYUTAHUE 1 11-16 00Weo0pazosamenbHbIX
anreOpandeckux apooei ¢ CEHTSIOps yupesxcoenuu. M.: Ilpocsewenue,
OJIMHAKOBBIMY 3HAMCHATEIISIMU 2015.

6 CnoxxeHue 1 BbIYUTaHUE 1 11-16 IlpoBepouHbie padoThI
anreOpanuecKux apobeit ¢ CeHTAOps JI.B.Kysneyoea, C. C. Munaesa, J1.0.
Pa3HBIMU 3HAMEHATEIIAMH Pocnosa. Konmponvusie pabomul

7 CrnosxeHue v BBIYUTAHUC 1 11-16 Terpanm ¢ 3a1aHUSAMH BBICOKOTO
anreOpandeckux Japoodeit ¢ CEHTSOPS YPOBHS C10KHOCTH
Pa3HBIMHU 3HAMECHATEISIMH JI.B.Ky3neyosa, C. C. Munaesa, JI.0.

8 CroxeHue ¥ BEIYUTAHHE 1 18-23 Pocnosa C.b. Cysoposa
alreGpanuecKoi Apodu 1 CEeHTAOpS Temamuueckue mecmot. I HA.

L(eJIOTO BHIPAXKCHHUS MeTtoauyeckue nocoous ais

9 [IpaBuia yMHOKEHUS U 1 18-23 YInTeaH
JIeTIEHUs ANTeOPanIecKX CeHTAOps Cysoposa, C. b. Marematuka. 8
npobeit kiacc: kaura i yautens / C. B.

10 | YMHOXEHHE U AeTieHue 1 18-23 Cysoposa, E. A. byrumosny. -M.:
anreGpanuecKux apobeit CeHTAOPs [pocsemenne,-2014.

11 | IlpeoOpa3oBanue BolpakeHui, | 1 25-30 AujaKTuyecKe MaTepHAIbI

Koncrpyuposats anredpandeckue
BeIpakeHUs. Haxoaute 00sacTh
orpeeNieHus aredpanaeckon
JpOOU; BBIMTOJIHATH YHCIOBBIC
MOJICTAHOBKY M BBIYUCIIATH 3HAYCHUE
IpoOH, B TOM YHCIIE C TTOMOIIBIO
KaJbKyasTopa. DopMynupoBaTh
OCHOBHOE CBOMCTBO allre0pandecKoi
JIpoOu ¥ IPUMEHSTH €r0 IS
npeoOpa3oBaHus ApoOeii. BoImoiHATh
JEeICTBUS C anredpanyecKuMu
npobsimu. [IpuMeHsTh
peoOpa3oBaHUS BRIPAKESHUH JIIIS
peuieHus 3anad. Beipaxkats
nepeMeHHbIe u3 hopmy
(pu3nyeckux, reOMETPUIECKUX,
OTMCHIBAIOLINX OBITOBBIE CUTYALINN).
ITpoBoIUTH HCCIEIOBAHUS, BBISBIISTD
3aKOHOMEPHOCTH.




JI. I1. Escmagpvesa, A. I1. Kapn
«duoaxmuueckue mamepuanul.
Aneebpa.

8 knaccy — M.: IIpocBenienue,
20014 r.

ITocoOue nist hakyJILTATUBHOIO KYpCa

coJiepKaIInx ajareopanvyecKue CEHTAOPs
Ipoou.

12- 2 25-30

13 CreneHn C eabIM CeHTAOps
oKasareseM

14- | CBoiicTBa CTEIIEHU C LIEJILIM 2 25-30

15 | mokasarenem CEHTAODA

16 [Ipukuaka u oleHka 1 2-7
PE3yJIbTaTOB BBIYUCICHUN OKTSIOps

17- | Pemenue ypaBHeHU U 2 2-7

18 3axay OKTSOps

19 O0006111EH1E U 1 2-7
CHCTEMaTH3alns 3HAHUH OKTSIOpsI

20 | KontponbHas pabotaNel mo 1 9-14
TeMe «Anredpandeckue apoou OKTSIOps
»
I1.KBagpaTHble KOpHH 15

21 3agada 0 HaXOXKIECHUHU 1 9-14
CTOPOHBI KBaJIpaTa OKTSAOpSs

22 N3Bnedenne kBagpaTHOTO 1 9-14
KOpHS OKTSIOps

23 | [loHaTHe UppaLMOHAIBHOTO 1 16-21
yucia OKTSAOpSs

24 | Teopema Iludaropa. 1 16-21

25 OKTS0ps
KBanpaTHblii KOpEHb 1 16-21
(anrebpanyeckuii MOIX01) OKTSAOPS

26 | [lonsTue apupmMeTHIecKOro 1 23-28
KOpHS OKTSIOpsI

27 | I'padmk 3aBucumoctHy = vVx |1 23-28

OKTSIOpsI

Multimedia-monep:kka nmpeamera

1. MunucrepctBo 006pazoBanus Pd:
http://www.informika.ru/;
http://www.ed.gov.ru/;
http://www.edu.ru/

2. TectupoBanmue online: 5 - 11
KJIACCBI:
http://www.kokch.kts.ru/cdo/

3. Tlemarormueckasi MacTepckasi,
ypok# B IHTEpHET 1 MHOTO€
npyroe:  http://teacher.fio.ru

4. HoBble TEXHOJIOTUHU B
00pa3oBaHUU:
http://edu.secna.ru/main/

5. IlyreBonurens «B Mupe HayKu»
JUTS IIIKOJIBHUKOB:
http://www.uic.ssu.samara.ru/~na
uka/

6. Merasanuknoneaust Kupnmia u
Medonus: http://mega.km.ru

7. calTbl « DHIIUKIIONEIHNA
SHLMKIIONEAU», HAIIPUMED:
http://www.rubricon.ru/;
http://www.encyclopedia.ru/

@opMynMpOBATH OIIPEACIICHHUE
CTEIEHU C LEJIBIM [T0KA3aTENIEM.
®opMynHMpoOBaTh, 3aIIUCHIBATH B
CHUMBOJIMYECKOH opme u
HJUTFOCTPUPOBATH IPUMEpaMU
CBOMCTBA CTEIEHHU C LEIbIM
MoKa3aTeseM; MPUMEHSTh CBOMCTBA
CTENeHu Ui mpeoOpa3oBaHUs
BBIPa)KCHUI U BBIYNCICHUN.
Hcnonp30BaTh 3a11MCh YUCEI B
CTaHJApPTHOM BH/JIE JUISI BBIPAKECHUS
pa3mMepoB 0OBEKTOB, JNIUTEILHOCTH
MIPOLIECCOB B OKPYXKAIOILIEM MHUPE.
CpaBHUBaTh 4KciIa U BEIUYHHBI,
3allMCaHHBbIE C UCIIOJIb30BAHUEM
crenieHd 10. BBIMOIHAT BBIYMCIEHUS



http://www.informika.ru/
http://www.ed.gov.ru/
http://teacher.fio.ru/
http://www.uic.ssu.samara.ru/~nauka/
http://www.uic.ssu.samara.ru/~nauka/
http://www.rubricon.ru/

28 | CpoiicTBa KBaJpaTHBIX KOpHEH | 1 23-28
OKTSIOpsI
29 | Teopembl 0 KOpHE U3 1 30-3
MIPOU3BE/ICHUS U YACTHOTO HOSIOps
30 | BeiHECEHHE MHOKUTEINS U3- 1 30-3
T10J1 3HaKa KOPHS HOSIOps
31 | BHeceHue MHOXHTEIS IO 1 30-3
3HAK KOPHS HOSIOps
32 | Ilpeobpa3zoBanue BeipakeHuid, | 1
CoJIep>KalluX KBaJIpaTHbIE
KOpPHHU.
33 | KyOuueckuii KOpeHb. 1
34 | O6obuenue n 1
CHCTEeMAaTH3alMsl 3HAaHHUH
35 | KontponbHas pabotaNe2 no 1
teMme « KBazspaTHbeie KOpHU»
I11.KBagpaTHblie ypaBuenus: | 19
36 | KBamparHbie ypaBHEHUS 1
37 | Pemenune xkBajpaTHBIX 1
YPaBHEHUU IPUEMOM
BBIJICJICHUS KBaIpaTa
JIBy4JICHA.
38 | ®opmyna kopHE# kBagpaTHOTO | 1
YpaBHEHHSI.
39 Pemienue kBaapaTHbIX 1
YPaBHEHHil 1o popmy.ie.
40 Pemienue kBaapaTHbIX 1
YPaBHEHUil
41 | Bropas ¢popmyna KopHei 1
KBaJIPaTHOTO YPaBHEHHUSI.
42 Pemenue kBaapaTHbIX 1
YPABHEHHI1 ¢ YETHBIM
BTOPBIM K03 PHLHEeHTOM.
43 | Pewmenune 3amau 1

Yueonuk: ®IOC
Hopodgees, I'. B. Anrebpa
y4ueOHUK 1715 8 Kitacca
001e00pa3oBaTeNbHBIX OPTaHU3AIHHI
/ T. B. lopodees, C. b. Cysoposa u ap. -
M.: IIpoceemenue, 2014
Pa0oume TeTrpaamn
C. C. Munaesa, J1.0. Pocnosa.
Pabouas mempaos. 8 knacc.
Ilocobue ons yuawuxcs
00wWeobpazosamenvbHuLX
yupexcoenuu. M.: [Ipoceewenue,
2015.
IIpoBepouHbIe PadOTHI
JIL.B.Ky3neyosa, C. C. Munaesa, J1.0.
Pocnosa. Konmponvrvie pabomwi
TeTpanu ¢ 32 IaHUSIMH BBICOKOT'0
YPOBHS CJI0:KHOCTH
JI.B.Ky3neyosa, C. C. Munaesa, JI.0.
Pocnosa C.b. Cysoposa
Temamuueckue mecmoi. ' HA.
MeToanyeckue nNocoous 1Jis
YUHTEJIst
Cysopoesa, C. b. Marematuka. 8
kiacc: kaura juis yantens / C. B.
CyBoposa, E. A. bynumoBuu. -M.:
[Tpocremenue,-2014.
AnjiaKkTHYecKHe MaTepUaJbl

JI. I1. Escmagpvesa, A. I1. Kapn
«/[uoakmuueckue mamepuarnbl.
Aneebpa.

8 knacc» — M.: IIpocBenienue,
20014 r.

Yueouuk: ®IrocC

C peasTbHBIMU JIaHHBIMHU.
BBITIONHATE TPUKHUIKY U OLICHKY
Pe3yabTaTOB BHIYHCIICHUH.

Pemarp ypaBHeHUS ¢ APOOHBIMU
kod(durmenTamMu, peniaTh
TEKCTOBBIC 33JIa4H aIreOpandecKuM
METOIOM.

DopMyIMpOBaTh OIPENETICHUS
KBa/IpaTHOT'O KOPHS U3 YuCIa.
[IpumensTs rpaguk GyHKIUU
y=X"JUIsl HAXOXKJCHUS KOpHEH
KBaJIpaTHBIX YPABHEHUM, UCIIOJIB3YS
MIPH HEOOXOIMMOCTH KaJIbKYIISITOD;
MIPOBOJUTH OLEHKY KBaJAPaTHBIX
kopHeil. Ctpouts rpaduk

dynximm y = /X, uccnenopars mo
rpa¢uxy eé cpoiicTBa. Jloka3bIBaTh
CBOMCTBa apU(PMETHUECKUX
KBaJIpaTHBIX KOPHEH; IPUMEHSATD UX
K peo0pa3oBaHUIO BBIPAKEHUH.
BbruncnsaTe 3Ha4EHMSI BBIPAKEHUH,
coJieprKalluX KBaJpaTHbIE KOPHU;
BBIIIOJIHATH 3HAKOBO-CUMBOJIMYECKHE
JEHCTBUS C UCIIOJIb30BAHUEM
0003HaYeHM KBaJPAaTHOTO U
KyOMUY€eCKOro KOpHSL.




44 | Pemenue 3amay 1

45 | HenonHele KBajipaTHbIE 1
ypaBHEHMUSL.

46 | PemeHue HEMOJIHBIX 1
KBaJIpaTHbIX YpaBHEHUM

47 HenosHbie kBagpaTHbIE 1
YpaBHEHMsI B Pa3JIMYHbIX
3aadax

48 | Teopema Buera 1

49 | Ilpumenenue teopemsl Buera | 1
1 00paTHOM €Il TeOpEMBI

50 | PaznmoxxeHue KBagpaTHOTO 1
TpPEeX4JIeHAa Ha MHOXKUTEIIH.

51 | ®opmyna g pa3noKeHUs 1
KBaJpaTHOI'O TPEX4wIeHa Ha
MHOXHUTEIH

52 | Ilpumenenue GopmMysl 1
pas3oKeHus! KBaApaTHOTO
TpPEeX4JIeHAa Ha MHOXKUTEIIU

53 | OGobmenue u 1
crcTeMaTH3alus 3HaHUH

54 | KontposbHas pabotaNe3 o 1
teme «KBagpaTHbIe
YpaBHEHUS
IV.Cuctembl ypaBHeHUH 20

55 | JIuneiiHoe ypaBHeHuE ¢ ABymMs | 1
TIepEMEHHBIMH

56 | Pemenune nuHeMHbIX 1
YPAaBHEHUN C ABYMsI
epPEMEHHBIMH

57 | I'paduku TMHEWHBIX U 1
HEJIMHEHHBIX YPaBHEHUN

58 | I'paduk nuHEHOTO YpaBHeHUS | 1
C IByMsl IEpEMEHHBIMU

59 | [loctpoenue rpadukoB 1

lopogees, I'. B. Anrebpa
yueOHUK 175 8 Kiacca
00111e00pa3zoBaTENbHBIX OPraHU3alUM
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Pocnosa. Konmponvusie pabomol
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CyBopoBa, E. A. bynumosuu. -M.:
ITpocBemnienue,-2014.
JIngakTHYecKue MaTepuaIbl

JI. I1. Escmagpvesa, A. I11. Kapn
«duoaxmuueckue mamepuanul.
Aneebpa.

8 knaccy — M.: [Ipocsenienue,
20014 r.

Yueonuk: ®IrocC
lopogees, I'. B. Anrebpa

Uccnenosars ypaBHeHHE x2=a,
HaXOJUTh TOYHBIE U MPUOIMKCHHBIE
KopHH npu a> 0. DopMyIupoBaTh
OIpeziesIeHUE KOpHs 3 CTENEeHH;
HaXOJUTh 3HAUYEHUS KyOMUECKUX
KOpHE#, Ipr HEOOXOIUMOCTH
HCIIOJIB3YS KaJIbKYIATOP.

Omnpenensts, ABISETCS JIU apa
YHCeNl pelIeHUEM

YpaBHEHUS C IBYMsI IEPEMEHHBIMU;
MPUBOJIUTH TPUMEPHI PEILICHUN
YpaBHEHUH C JIBYMs MIEPEMEHHBIMH.
Pemats 3a1aun, anredpanueckoit
MOJEJIBI0 KOTOPBIX

SIBJISIETCS] YPABHEHHE C IByMS
MePEMEHHBIMU; HAXOIUTh LIEJIbIC
pelieHus nmyTém nepedopa.
Pacnio3naBath JuHEHHbBIE YpaBHEHUS




JINHEMHBIX YPAaBHEHUH C IBYMSI
MepEMEHHBIMU

y4eOHuK 1715 8 Kitacca
0011e00pa30BaTENbHBIX OPTraHU3aAUN

60 | YpaBHeHue npsMou BHuIa / T'. B. lopodees, C. b. CyBoposa u jp. -
y=kx+l M.: Ilpocsemenue, 2014
61 Pasiuunsle 3agaun Ha PaGouue Terpaau
ypaBHEHHE MPSIMO BHJIA Y = C. C. Munaesa, J1.0. Pocnosa.
KX + Pabouas mempaow. 8 knacc.
62 | Cucrembl ypaBHEHUH. Ilocobue ons yuawuxcs
Pemenue cucreM crmocodoom 00WeobpazosamenbHuLX
CIIOKEHUS yupexcoenuu. M.: [Ipoceewenue,
63 | 3agauva, mpuBOASAIIAS K 2015,
MOHATHIO «CUCTEMA IIpoBepouHbie PadoThI
yPaBHEHUI. JI.B.Kysneyosa, C. C. Munaesa, JI.O.
64 Permenue cucreM criocooom Pocnosa. KOHmpOﬂbel@ pCl601’I’lbl
CJIOKEHHUS
65 | [Ipumenenue cnocoba
CIIOKEHHUSI TIPU PELICHUH
CUCTEM ypaBHEHMI
66 | AJTOpUTM pEIICHHS CHCTEM Y4eOHUK, TeTpalb — TPCHAKED,
YpaBHEHHI CITIOCOOOM 3aJJaYHUK. DJIEKTPOHHOE MPUIIOKEHUE K
I10JICTAHOBKH yueOHUKY. MylbTUMEIUITHBIN
67 | Pemenue cuctem ypaBHEHHIA KOMIIBIOTEP, UHTEPAKTUBHAS TOCKA.
Croco00M NOJICTAHOBKHU
68 | Cucremsl, coaepKamime
HEJIMHCWHBIC YPABHCHHUS
69 | CocraBieHue cucrteM
YPAaBHEHUH 110 YCIOBHIO
3a/1aun
70 | Pemenue 3amau
71 | 3amaun Ha KOOPAMHATHOM
TUTOCKOCTH
72 Pemenue 3amay Ha
KOOPJIUHATHON TUIOCKOCTH
73 | O6o0menue n
CHCTEeMAaTH3alHsl 3HAHUH
74 | KontposbHas padota Ned o

C AByMsI IEPEMEHHBIMU; CTPOUTH
npsiMble — TpadUKH JTUHEHHBIX
YpaBHEHUI; U3BJIEKATh U3 YPaBHEHUS
Buja y = kx + 1 uadpopmaruio o
MOJI0KEHUHU MPSIMOM B KOOPAUHATHOU
IJIOCKOCTH. Pacnio3nasarts
rapajuieJIbHbIE U IepeceKarouecs
MpsIMBbIE TIO UX YPABHEHUSIM;
KOHCTPYHMPOBATh YPABHEHUS MPSMBIX,
NapajuIeIbHbIX TaHHON IPSIMOM.
Hcnonws3oBarh npuémal
CaMOKOHTPOJIS IPU IOCTPOEHUU
rpaduKOB JTUHEHHBIX YPaBHCHUIA.
Pemiatek cucteMbl AByX JTMHEHHBIX
YPaBHEHUU C ABYMs

[IE€PEMEHHBIMU; UCIIOJIB30BATh
rpaduvecKre MpeACTaBICHUS IS
HCCIEA0BaHUS CUCTEM JIMHEHHBIX
YpaBHEHUH; pelIaTh MPOCTEUILINE
CUCTEMBI, B KOTOPBIX OHO U3
YpaBHEHUH HE ABISETCS JIMHEHHBIM.
[IpumensTh anredpanueckuii anmapar
JUISL pelIeHUs

3a/1a4 Ha KOOPJIMHATHOM TJIOCKOCTH.
Pemate TekcTOBBIE 3a1aUn
anreOpandeckuM CrocoOoM:
MEePEXOIUThH OT CIOBECHOM
(hOpMyIHUPOBKY YCIOBUS 3a/1a4H K
anredpanvyecko MoJeIH MyTEM
COCTAaBJICHUS] CUCTEMBI YPaBHEHUI;
pelaTh COCTaBIEHHYIO CUCTEMY
YpaBHEHUM; UHTEPIPETUPOBATH
pe3ynbTar




Teme «CHUCTeMBbl YpaBHEHUI

V. ®OyHkuun 14

75 | Yrenue rpadpukoB 1

76 | Ilonarue GpyHkIMN 1

77 | IllpumeneHue 1
(YHKIMOHAJIBHON CUMBOJIMKH

78- | I'paduk pynkuun 2

79

80- | CaoiicTBa pyHKIINH 2

81

82 | Jlunelinas ¢pyHKIUSA 1

83 | [lonarue nuneitHoi Qynkmmid. | 1
CkopocTb pocTa U yObIBaHUS
JUHENHON QyHKIIUN

84 | IlocTtpoenue rpadukoB 1
KYCOYHO-33/IaHHBIX (DYHKITUI 1
JMHEWHas anmpoKCUMaIus

85 | CaoiicTBa pyHKIINH y 1
=K/X ¥ IOCTPOEHHE ee rpaduk

86 | ®ynkuus y =k/x u ee rpadux B | 1
peLIeHUH PA3JInYHbIX 33/1a4.

87 | OGobmenue u 1
crcTeMaTHh3alys 3HaHUH.»

88 | KontponpHas pabora mo teme | 1

«DyHKIHSA»

Y4eOHuK, TeTpaab — TPEHaKeED,

3aJa4YHUK. 3H€KTpOHHOC IMPUIIOKCHUC K

yueOHUKY. MynbTUMEINITHBIN

KOMIIBIOTCP, MHTCPAKTUBHAA JOCKA.

Bbruucnare 3HaueHus QyHKIUH,
3a/IaHHBIX hopmyrnamMu (TIpu
HE0O0XOAMMOCTH HCTIONIb30BATh
KaJIBKYJISTOD);

COCTABJIATH TAOIUIIBI 3HAYCHUN
byHKIM.

Ctpouts 1o Toukam rpaduxu
¢byskumii. OnUCHIBaTH CBOMCTBA
(GyHKIMK Ha OCHOBE €€
rpau4ecKoro MnpeacTaBICHHs.
MopenupoBath peajibHbIE
3aBUCUMOCTH (pOpMyJIaMu

u rpadukamu. YnraTth rpaduku
peabHbIX 3aBUCUMOCTEHA.
Hcnonb30Bath (GYHKITMOHATBHYIO
CHUMBOJIMKY JJIs1 3aIMCH
Pa3HOO00pa3HBIX (DAKTOB, CBI3ZAHHBIX
C paccMaTpUBaeMbIMU (PYHKLUSAMU,
o0oramasi OnbIT BHITOTHEHHUS
3HaKOBO-CUMBOJIMUECKUX JACUCTBUI.
CTtpouTth peueBbie KOHCTPYKIIUH C
UCIIOJIb30BaHUEM (DYHKIIMOHAIbHON
TepMuHOJIOruu. Mcnonp3oBaTh
KOMITbIOTEPHBIE TPOrPaMMBbI /IS
MOCTPOEHHUSI rPaPUKOB PYHKLINH, A5
UCCIIeIOBaHMs TIOJ0XKEHUs Ha
KOOPJMHATHOH IJIOCKOCTH TPapUKOB
(GyHKIMH B 3aBUCIMOCTH OT
3Ha4eHUH K03(h(PUITMEHTOB,
BXOJIUX B (hopMyny. PacrioznaBathb
BUJIBI M3y4aeMbIX GyHKIMN. [Tokazb
BaTh CXEMAaTUYECKH PACIIOJIOKCHHE
Ha KOOPJMHATHOW TJIOCKOCTH
rpaduxoB QpyHkuuii Buga y =kx, y
=kx +b, y=k/x B 3aBHCHMOCTH OT
3HaYeHUH K03(pPUIMEHTOB,




BXOJAILIUX B (POPMYIIBI.
Ctpouts rpaduku H3ydaeMbIX
(hyHKIIMIA; OTIMCHIBATh UX CBOMCTBA.

XapakTepru30BaTh YUCIOBBIE PSJIBI C
MIOMOILBIO PA3JIMYHBIX CPEIHUX.
HaxomuTh BEposSTHOCTH COOBITUI
IIPY PaBHOBO3MOKHBIX UCXO/aX;
pelaTh 3aJ1a4M Ha BbIYKCICHUE
BEPOSITHOCTEN C IPUMEHEHUEM
KoMOMHaTOpuKU. HaxonuTs
F€OMETPUYECKHUE BEPOSTHOCTH

VI1.BeposiTHOCTH H 9
CTATHCTHKA
89 | Crarucrtuyeckue 1
XapaKTEPUCTHKH
90 | Ucnonp3oBaHue cpeaHUX 1
CTaTHCTHYECKHUX
XapaKTePUCTHK MPH PEIICHUN
Pa3IUYHBIX 33134
91 | BeposTHOCTH 1
PaBHOBO3MOYKHBIX COOBITHI Y4eOHHK, TeTpaab — TPEHaXep,
92 | PaBHOBO3MOKHBIE COOBITHS 1 3aJJauHUK. DJIEKTPOHHOE MPUIIOKEHUE K
BEPOATHOCTHU yueOHUKY. MyJbTUMEIUITHBIN
93 | CnoxHbI€ SKCIIEPUMEHTHI 1 KOMITbIOTEP, UHTEPAKTUBHAS JOCKA.
94 | 'eomerpuueckue BepositHocTy | 1
95 Pewmenue 3amau 1
96 | OGobuenue u 1
CHCTeMaTH3alus 3HaAHUH
97 | UroroBas xoHTpOJIBHASA padoTa | 1
VIl.IloBTopenne 5
98 | [loBropenue. Anrebpanueckue | 1
YpaBHEHHS
99 | loBropenue. KBanparHsie 1
KOpHHU
100 | IToBropenue. Cuctemsl 1
ypaBHEHUI
101 | UToroBasi KOHTPOJIBLHASA 1
padora
102 | [ToBropenue. OyHKIUH. 1

CaoiicTBa GyHKIIMH

YcraHaBnMBarh PUUUHHO-
CJIEZICTBEHHBIE CBSI3H, OPUEHTHPOBATh
Ha pa3Ho00pa3ue CrocoO0B PEIeHHS
3a/1a4, (GopMHUpPOBATH LIETIEBbIE
YCTaHOBKH Y4€OHOM JIEITEITHHOCTH;
BBICTPAUBATh AJITOPUTM JICHCTBUH,
apryMEHTHPOBATh

CBOIO TOUKY 3PEHHUS, CIIOPUTH U
OTCTauBaTh CBOIO MO3UIIUIO
HEBPaXXIeOHBIM JIJIs1 OIIIOHEHTOB
00pa3oMm; pa3BUBaTh YMEHUS CTPOUTD
MIPOAYKTUBHOE B3aMOJICHCTBHE CO
CBEPCTHUKAMH U B3POCIIBIMHL.
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