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I[TOACHUTEJIbBHA A 3AIINMCKA

[IpumepHass pabouass mporpaMma II0 MaT€MaTHKe JJIs OOy4YaroIuxcs ¢
3a/Iep>KKOM ncuxudeckoro pazButus (ganee — 3[1P) Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHUsl TOATOTOBJIEHA HAa OCHOBe MDemepanbHOTO TOCYIAPCTBEHHOTO
00pa3oBaTeNbHOrO0 CTaHAApTa OCHOBHOro obmiero ooOpaszoBanusi (Ilpukas
Munnpocsemienuss Poccunm ot 31.05.2021 1 Ne 287, 3apeructpupoBaH
MunucrepctBoM toctuiiuu  Poccuiickoir  @enepanuu  05.07.2021 1., per
Homep 64101) (manmee — ®I'OC OOO), [IpumepHoOI aganTUPOBAaHHON OCHOBHOM
00pa3oBareNbHOM MPOrpaMMbl OCHOBHOTO OOIIETr0 0Opa30BaHMs OOYYArOITUXCS C
3aiepKKoi mcuxudeckoro pazsutus (nanee — [TAOOIT OOO 3I1P), [IpumepHoii
pabodeil mporpaMMbl OCHOBHOTO  OOIIEr0 OOpa3oBaHHUS 1O  MPEAMETY
«Maremarukay, [IpumepHO TporpaMMbl BOCITUTAHMS, C YIETOM PaCIPeIeICHHBIX
10 KJIaccaM MPOBEPSIEMBIX TPEOOBAHMI K pe3ylibTaTaM OCBOEHUS AJTallTUPOBAHHOM
OCHOBHOM 00pa3oBaTelbHOM MPOTrpaMMbl OCHOBHOIO 0OIIEro oOpa3OBaHHS
0o0y4Jarouuxcsi ¢ 3aJepKKOM TCUXUYECKOro pa3BuTus. B paboueit mporpamme
YYTEHBI UJIeU U ToJIokeHrs: KoHIenmuy pa3BUTHsI MaTeMaTHIeCKOro 00pa30BaHuUs
B Poccuiickon Denepanuu.

Hean u 3anaun u3yyeHus yueOHoro npeaMmera «MaremaTuka»
[IpuopureTHbIMU Yeramu 00ydeHUsT MaTeMaTUKe B 5—9 Kiaccax SIBISIFOTCS:

* (dopMUpOBaHHE IIEHTPATBHBIX MATEMAaTUUECKUX MOHATUM (YUCIIO0, BEIMYUHA,
reoMerpuueckas  ¢Gurypa, TepeMEeHHasl, BEpPOSITHOCTb,  (PYHKIHUs),
00ecCIeynBaIoX MPEEeMCTBEHHOCTh M MEPCIEKTUBHOCTh MaTEMaTHIE€CKOTO
oOpazoBanust ooyyaromuxcs ¢ 3[1P;

* nonsereHue oOywarommxcst ¢ 3[IP Ha mgocTymHOM [JIsi HUX YPOBHE K
OCO3HAHMIO B3aUMOCBSI3M MAaT€MaTUKU M OKPY)KAIOIIEro MHUpa, MOHUMAaHHE
MaTeMaTUKH KaK 4acTH O0IIel KyJIbTyphl YEITOBEUECTRA;

" pa3BUTHE UHTEJUICKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN 00yUarOIUXCs C
3IIP, mno3HaBaTeNbHOM  AKTUBHOCTH,  HMCCIENOBAaTEIbCKUX  YMEHUH,
KPUTHUYHOCTH MBIIIJICHUSI, HHTEPECa K U3yYCHUI0 MaTEMaTUKU;

* ¢dopmupoBaHue (HyHKIHOHATHLHON MaTeMaTHuyecKOd I'paMOTHOCTH: YMEHUS
pacro3HaBaTh MPOSIBICHUS MAaTE€MaTUYECKUX TMOHATHH, OOBEKTOB W
3aKOHOMEpPHOCTEW B pEAJIbHBIX JKU3HEHHBIX CUTyallUsIX U MPHU U3YYEHUU
IpPYruX  y4yeOHBIX  TPEIMETOB,  TPOSBICHHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYITUPOBaTh UX Ha S3BIKE MAaTEeMATUKH U CO3/1aBaTh
MaTeMaTU4eCKue MOJENIN, IPUMEHATh OCBOEHHBIN MaTeMaTUYECKUI armapar
JUISL pelIeHusT NPAKTUKO-OPUEHTUPOBAHHBIX 3aj]lad4, WHTEPIPETUPOBATH U
OLICHUBATh MOJIYYEHHbIE PE3YJIBTATHI.

JlocTimkeHue ATuX 1eyie 00ecreunBaeTCs PEeUICHUEM CIICYIOMMNX 3A0ay.

= ¢opmupoBarh y oOyuaromuxcsi ¢ 3IIP HaBeikM ydeOHO-IMO3HaBaTEIBLHOM
JESTENbHOCTH: IUIAHUPOBaHUE palOThI, MOUCK palMOHAIBHBIX MyTeHl ee
BBITIOJIHEHUSI, OCYIIIECTBICHUSI CAMOKOHTPOJIS;



" CHOCOOCTBOBaTh MHTEIUIEKTYaJIbHOMY pPa3BUTHIO, (HOPMHUPOBATH KayeCTBa,
HEOOXOIMMbIE YEJIOBEKY /Ul TMOJHOLEHHOW JKM3HU B COBPEMEHHOM
OOII[ECTBE, CBONCTBEHHBIE MAaT€MAaTUYECKOM [EATETbHOCTU: SICHOCTU U
TOYHOCTH  MBICIIM, HMHTYULUHU, [POCTPAHCTBEHHBIX MPEACTABICHUM,
CHOCOOHOCTH K IPEOIOJICHUIO TPYIHOCTEH;

* (opMHUPOBATh KIIOUEBHIE KOMIETEHIIMM YYAIIUXCS B PaMKax MPEeIMETHOU
obmactu «Maremaruka ¥ HHPOPMaATHKAY;

" pa3BUBaATh MOHATHITHOE MbIlIUIEHUS oOy4vatouxcs ¢ 3I1P;

" OCYLIECTBJIATh KOPPEKIMIO MO3HABaTENbHBIX MPOLECCOB OOYYaOIIUXCS C
311P, HeoOXOAUMBIX AJIE OCBOEHMS MPOrPaMMHOr0 MaTrepuaia Mo yueoHoMYy
peIMery;

" [penycMaTpuBaTb  BO3MOXKHOCTh  KOMIIEHCAlMM  00pa3oBaTeIbHBIX
ne(UIUTOB B OCBOCHHH IMPEANIECTBYIONIETO MPOrpaMMHOIO0 MaTepualia y
oOyyaromuxcs ¢ 3[1P u HegoCcTaTkoB B X MaTEMAaTUYECKOM Pa3BUTHH;

* chopMUPOBATh YCTOWUMBBIA HHTEPEC YUAITUXCA K MPEAMETY;

" BBISBJISITH U pa3BUBAaTh MaTeMAaTUYECKUE U TBOPUECKUE CIIOCOOHOCTH.

Oco0enHocTH 0TOOPA M AIANITALMH YUeOHOT0 MATEePHAJIA 10 MATEMATHKe

OOyuenne yueOHOMY mpeameTy «MaremMaTuka» CTPOUTCS Ha CO3JIaHUH
ONTUMAJILHBIX YCIOBUM JJIsI YCBOCHHS MPOrPAMMHOTO Marepuaia 00y4aromuMHCs
¢ 3I1P. bonpmoe BHUMaHuE yAensIeTcss 0TO0pY y4eOHOTro MaTepuaia B COOTBETCTBUU
C TPUHIIUAIIOM JOCTYIMHOCTH MPU COXPAHEHUH 00IIero 0a30BOro YpoBHS, KOTOPHIi
MO COZIEP>KAHUIO0 U 00beMY aanTUpoBaH At oOyvaromuxcs ¢ 3[1P B cooTBeTcTBUU
C HMX OCOOBIMH 00pa3oBaTeNbHBIMU MOTpeOHOCTAMH. OOjerdaercs OBjIaJcHUC
MmarepuanoMm obyuaromumucs ¢ 31IP mocpeacTBoM ero nerajibHOr0 OOBSICHEHUS C
CHUCTEMATUYECKHUM MMOBTOPOM, MHOTOKPAaTHOM TPEHUPOBKH B MPUMEHEHUU 3HAHUH,
UCIIOJIB3YsI PUEMBI aKTyalIn3alliu (BU3yaibHasl OMopa, MaMsTKa).

[IpumepHast mporpaMmma rnpeaycMarpuBaeT BHECEHUE HEKOTOPHIX U3MEHEHUIA:
yMEHbBIIIEHHE 00beMa TEOPETUYECKUX CBEICHH, BRIHECEHUE OTIEIbHBIX TEM WU
IEIBIX Pa3/IesIOB B MaTepUabl 1JIsi 0030PHOT0, 03HAKOMUTEIBLHOIO N3YUYEHHS.

Anzeopa
B O3HAaKOMMTEIBHOM  IUIaHE  H3Y4alOTCAd  CICAYIOIIME  TEMBI:
«MppaunoHanbHbIE quca. JIeNCTBUTEIBHBIE YyHUCiay, «CpaBHEeHHUE

JEUCTBUTENBHBIX 4YHUCEN, apudmernueckue ACHCTBUS C JIEUCTBUTEIbHBIMU
yucinammy, «HaxoxaeHue nNpUOIMIKEHHBIX 3HAYEHUN KBaJpaTHOTO KOPHS,
«Teopema Buera», «PemeHuss ypaBHEHMM TpPETbE H UYETBEPTOM CTENEHEHN

pasyioKeHHEM Ha MHOXKUTENN», «DyHKIMSA y =VX U ee rpaduk», «llorpemHocts u
TOYHOCTh NpUONIMKEeHUs», «HeTHble W HeueTHble (QyHKIMM», «DyHKIUI y=Xx"»,
«DyHKIMs y= ax?, ee rpaduK U cBolcTBa. I paduku pyHkumit y= ax? + n u y=a(x-
m)?, «YpaBHEHHE C IBYMs [IEPEMEHHBIMU U €r0 rpaduk», «I'padudeckuii crocod
pelIeHus] CHCTeMbl ypaBHEHMI», «M300paxeHue YIeHOB apuPMETHUYECKON u
F€OMETPUUECKON MPOTrPECCHIM TOYKAMH Ha KOOPJIAUHATHOM MJIIOCKOCTH. JIMHEUHBIN U
AKCIIOHEHIMAIBHBIN poCT. CII0XKHBIE TPOLICHTHD.



YMEHBIIAETCS KOJIMYECTBO 4YAacOB Ha H3ydeHHE TeM: «DopMysibi»,
«/loKa3aTenbCTBO TOXKAECTBY», «JIMHEWMHOE ypaBHEHUE C JABYMS HEHU3BECTHBIMH,
«['paduk nuHEMHOTO ypaBHEHHUSI C IBYMS IIEpEMEHHBIMIY, «I paduyeckoe pernieHne
JUHEWHBIX ypPAaBHEHWHW W CHCTEM JIMHEWHBIX ypaBHEHHI», «CBOWCTBa
KBQIPATUIHOU (DYHKITUN.

BrbicBoOOoMBIIMECS Yachl HCMONB3YIOTCS: IS JIydllled npopaboTKu
HauOonee BaXHBIX TeM Kypca: «Pemienne ypaBHeHui», «PemieHue cucrem
ypaBHeHMI», «CoOBMECTHbIE JEHCTBHUS € Jpo0simuy», «lIpumeHeHue CBOMCTB
apu(pMETUUYECKOT0 KBaJpaTHOIO KOpHS»; Ha IOBTOPEHHE, pEIIeHHE 3ajad,
npeodpazoBaHuE BhIPAXKEHUH, a TAK)KE Ha 3aKpPEIUICHHE U3YYEHHOI 0 MaTepuaia.

T'eomempus

OCHOBHOE BHUMAaHUE YAENAETCS IPAKTUYECKONM HAIpaBIEHHOCTH Kypca,
UCKJIIOYMB U YIPOCTHB HauOOJEe CIOXKHBIM I BOCHPUSTUS TEOPETUYECKHI
Marepuan. Ha ypokax reoMeTpum MAaKCHMaJIbHO HWCIOJB3YIOTCS HarIsIIHbIE
cpencrtBa oOyuenusi. CTpoutcss pelieHre 3ajad Mpu MOCTOSHHOM OOpAallleHUH K
HaIJSIAHOCTH — PUCYHKAaM U YEPTEKAM.

O3HAKOMMTENBHO Nal0TCs TeMbl: «TeopeMbl U J0Ka3aTeabCTBO. AKCHOMBIY,
«/lokazarenbcTBO OT MOPOTUBHOrO», «CyIIECTBOBAHHME MW E€AUHCTBEHHOCTh
NEPIEHAUKYJIAPA K IPSIMOi», «MeTox reOMeTpUIECKuX MecT», «MeTosl yIBOCHUS
Menuanel», «Teopema dasieca U Teopema O MPOINOPUUOHAIBHBIX OTPE3KAX,
«enrp macc TpeyronbHuKa», «/3MeHeHNne TPUTOHOMETPUUECKUX (DYHKIMM MpU
BO3pAacTaHuu yria», «PopMynbl i1 pPagdyCoOB BIIMCAHHBIX M OIMNMCAHHBIX
OKPY)KHOCTEM  IMpPaBWIbHBIX  MHOIOYIOJIbHUKOBY», «YpaBHEHHE  MPAMOI,
«/IBmxenue», «CBOMCTBA NBMKEHUSD», «TeopeMa 0 MpOU3BEIEHUN OTPE3KOB XOP/I,
TEOPEMBI O IPOU3BEACHUN OTPE3KOB CEKYIIUX, TEOPEMA O KBaJApaTe KacaTeJIbHOW.

YMEHBIINHO KOJTMYECTBO YAaCOB Ha M3ydeHue TeM: «CHUMMETpUYHbIE (PUTYPBHI.
OcHOBHbIE CBOWCTBa OcCeBOM cumMmerpun», «lleHTpanbHas CUMMETpUI,
«[TapamnensHbiii eperoc», «lloBopor», «lIpeobpazoBanue momobus. Ilomobue
COOTBETCTBEHHBIX AJIEMEHTOB», «OCHOBHBIE 3a/1a4d HA IOCTPOECHUE C MOMOIIBIO
LUPKYJISI U JIUHEUKH», «JleKapTOBbl KOOpPAMHATHI HA IUIOCKOCTW», «Pelienue
TPEYroinbHUKOBY, «[lomobue Gpurypy.

BricBoOOIMBIIIMECS Yachl UCTIONIB30BATh HA PELICHHUE 3a/1a4 U IOBTOPEHUE.

Bepoamnocmo u cmamucmuka

B cBsi3u ¢ TeM, YTO NaHHBIM KypC BBI3BIBACT HAUOONIBIINE CIOKHOCTU IS
obyuatoutuxcs ¢ 3I1P, cBs3aHHbIE CO CHM)KEHHBIM YPOBHEM DPa3BUTHUS CIOBECHO-
JIOTUYECKOr O MBIIIUIEHHMS], €0 U3YYEHHE CTPOUTCS Ha 0A30BOM YPOBHE U IOCTYITHOM
JUIsl yY4eHUKOB MaTepuaie. OCHOBHOE BHUMAHME YAENSAETCS pa3/ienaM, CBI3aHHbBIMU
C TNOBTOPEHHEM TMPONIAEHHOIO MaTepuajna, YBEIUYMBAETCA  KOJIUYECTBO
YOPpOXKHEHUW W 3aJaHHUM, CBA3AHHBIX C IPAKTUYECKOM JEATEIBHOCTBIO
o0yyJarommxcs.

He tpebyercs BbIBOA M 3allOMMHAHMS CJHOXKHBIX (OPMYJ, pELICHHUs
HECTAaHJAPTHBIX, TPYLOEMKHUX 3aJaHui. Psaa Tem u3ydaercs B 0O3HAKOMUTEIBHOM
IJIaHe.



Pacnipenenenre BpeMeHHM Ha HM3yYe€HHE TeM B TeUeHHE Y4eOHOro roja
CaMOCTOSITENIFHO OIpeNiessieTcsl 00pa3oBaTeNbHON OpraHu3alvell U 3aBUCHT OT
ocobeHHocTel rpymnnel obyyatrommxcss ¢ 3[IP u ux ocoOblx 00pa3oBaTEIbHBIX
NOTPEOHOCTEN.

I[TPUMEPHA PABOYA ITPOI'PAMMA
YYEBHOI'O KYPCA «AJITEBPA». 7-9 KJIIACCBI

Lenu u3yuyenusi yuedOHOro Kypca

AnreOpa sBisIeTCSl OJHUM M3 OIOPHBIX KYpCOB OCHOBHOW IIKOJIBI: OHA
o0ecrieynBaeT M3Y4YCHHE APYTHX MUCIUILINH, KaK €CTECTBEHHOHAYYHOTO, TaK U
T'YMaHUTAPHOTO [IUKJIOB, €€ OCBOCHHUE HEOOXOIUMO IS IPOOJIKEHUSI 00pa30BaHUs
U B TIOBCETHEBHOM >kM3HU. M3ydeHwe anreOpsl €CTECTBEHHBIM 00pa3zoM
o0OecrieynBaeT  pa3BUTHE yMEHHUS  HAONIOAaTh, CpaBHHBATh, HAXOJUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTHU MBIIIICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JIEWCTBHSI M BBIBOIBI, (DOPMYTHUPOBATH
yrBepkaeHusa. OcBoeHue Kypca aiareOpsl o0ecrieuynBaeT Pa3BUTHE JIOTUYECKOTO
MBIIIJICHUST OOYYalOIMUXCS: OHU HCIIONB3YIOT JEAYKTUBHBIE W WHIYKTHBHBIE
paccyxaeHusi, 0000IIEHNEe W KOHKpPETH3allMio, a0CTparupoBaHHE U AHAJIOTHIO.
OOyuenue anrebpe mpeanoyiaraeT 3HAYUTENbHBIM O0BEM CaMOCTOSATEIBHOM
AESITENbHOCTH O0YYaloIIUXCs, TO3TOMY CaMOCTOSITEIbHOE pEIIeHHEe 3ajad
€CTECTBEHHBIM 00pa30M SBIACTCS pealu3alueil IesTeIbHOCTHOTO MpHUHIUIA
o0y4eHusl.

MecTo yueOHOro Kypca B y4eOHOM ILIaHe

CornacHo ydeOHOMY IuUlaHy B 7-9 Kilaccax wusywaercs Yy4eOHbIA Kypce
«Anredpay, KOTOPBIM BKIIOYAET CJEAYIOIIME OCHOBHBIE pa3leibl COJCP>KaAHUS:
«Yucna wu BBIUHCICHUS», «AnreOpanyeckue BBIPAKCHUS», «YPaBHEHUS U
HEPABEHCTBaY», «DyHKIIUN.

VY4eOHbIll T1aH HA M3y4yeHue ainreOpsl B 7-9 kiaccax OTBOAUT HE MeHee 2
y4eOHBIX YaCOB B HEJIEIIO B TEUCHUE KAXKJIOr0 rojia 00y4eHusl.

COHEP)XAHUE YUHEBHOI'O KYPCA
7 KIIACC

Yucna u evtuucnenusn

PanmnonajabHbIe UHCIa

Jpobu OOBIKHOBEHHBIE W JECSITHYHBIC, MEPEX0]] OT OJHON (OPMBI 3aIlUCU
npobeir k apyroil. IloHsTHe panUMOHAIBLHOTO 4YHCIA, 3alUCh, CpPaBHEHUE,
yIOPSOYMBAHUE  PAIMOHAIBHBIX — 4ucen. ApudmMerndeckue JEHCTBUS C
palroOHaIbHBIMH YHMCIamMu. Pelienue 3agad M3 peayibHOW MPaKTHKWA Ha 4acTH, Ha
TpooOwH.

Crenenb ¢ HaTypaJlbHBIM IIOKa3aTeleM: OINpeielieHne, Mpeodpa3oBaHue
BBIPAKEHUM Ha OCHOBE OTPECIICHUS, 3aITUCh OOJBIITUX YUCE.

[IpotieHTHI, 3aNMCh MTPOLIEHTOB B BUJIE IPOOU U IPOOH B BHJIE TIPOIEHTOB. TpH
OCHOBHBI€ 3aJ1a4M Ha MPOIEHTHI, PEIICHUE 3a/1a4 U3 PEAIbHON TPAKTUKHU.



[IpumeHeHne TNPU3HAKOB JCIMMOCTH, PA3IOKEHUE HAa MHOXKHUTEIH
HATypaAJIbHBIX YUCET.

Peanpupie  3aBHCHMMOCTH, B TOM 4uCle TpsiMasi W oOpaTHas
IPOIMOPLIMOHATIBHOCTH.

Anzebpauueckue evipariceHus

ITepemenHbI€, YUCIIOBOE 3HAYEHUE BBIPAXKEHU C IEpEMEHHOM. JlomycTumeble
3HaY€HUA NepeMeHHbIX. [IpeacTaBieHre 3aBUCUMOCTH MEKAY BEJIMYMHAMH B BUJIE
dbopmyiibl. Berumncnenus mo gpopmymnam.

[IpeoOpa3oBanre  OYKBEHHBIX  BBIPDAKEHUW, TOXKIECTBEHHO  paBHBIE
BBIPAXEHUSI, paBUiia MpeoOpa3oBaHusl CyMM U MPOU3BEACHUIMA, ITPaBUIa PACKPBITHS
CKOOOK ¥ MPUBENICHUSI IOJJOOHBIX CllaraeMbIX.

CBoiicTBa CTENEHU C HATYPAJIbHBIM IMOKA3ATEIIEM.

OnHounieHbl 1 MHOTO4WIeHbl. CTenenb MHOrousieHa. CliokeHue, BBIUUTAHUE,
YMHOKE€HHE MHOTOWIEHOB. DOpMYyJIbl COKPAIIEHHOIO0 YMHOXKEHUS: KBAIPaT CYMMBI
U KBajpat pazHocTu. Popmysia pa3HOCTH KBaJpaToB. PaziokeHne MHOrOYIEHOB Ha
MHOKHUTEJH.

Ypasnuenua

VYpaBHeHUEe, KOpeHb YypaBHEHMs, MpaBuia MpeoOpa3oBaHUsl YpaBHEHUS,
PABHOCWIBHOCTh YPaBHEHU.

JluHenHOe ypaBHEHHE C OJHOW IIEPEMEHHOW, YHUCIO KOPHEW JIMHEUHOrO
ypaBHEHUS, pEIICHNE JIMHEHHBIX ypaBHeHUI. CocTaBieHHEe YpaBHEHUM 10 YCIOBUIO
3a7auu. Penienue TeKCTOBBIX 3a/1a4 ¢ MOMOIIBIO YPaBHEHUM.

Jluneiinoe ypasuenue ¢ 06yms nepemennvimu u e2o pagux’. Cucrema qByx
JIMHEUHBIX YPaBHEHHW C JABYMS IEPEMEHHBIMU. PelieHne cucrtem ypaBHEHUU
crocoboM noAcTaHoBKU. [IpuMepsl pereHnst TEKCTOBBIX 33/a4 C TOMOUIbIO0 CUCTEM
YpPaBHEHUHU.

Koopounamot u cpaguxu. @ynkyuu

Koopaunara Touku Ha npsimoil. YUnciioBble mpomexxyTku. PaccTosiHue Mmexay
JIBYMS TOYKAMHU KOOPJAUHATHOM MPSIMOM.

[IpsimoyronbHast cucrema koopauHat, ocu OX u Oy. AlGciucca u opauHaTa
TOYKH Ha KOOPAMHATHOM TUIOCKOCTH. [IpriMepsl rpadukoB, 3alaHHbIX (HOPMYyITaMH.
Urenue rpadKoB peabHbIX 3aBHCUMOCTEH.

[Tonsitue Qynkuuu. I'paduk  Gyakmuu. CpodictBa GyHKIwmi. JIuHeitHas
¢ynkuums, e€ rpapuk. I'padux ynkimum y = KX + b. I'paguueckoe pewenue
JIUHEUHBIX YPABHEHUL U CUCTEM JTUHEUHBIX YPAGHEHUII.

8 KUIACC

Yucna u évtuucnenusn

KBagpatHelii kopeHb W3 uyucna. [lomamue 00 uppayuoHaibHOM 4ucie.
Hecamuunvie npubaudicenus uppayuoraiorvlx yucen. CBOWCTBa apuPpMETUUECKUX
KBa/IPAaTHBIX KOPHEN U MX NMPUMEHEHUE K MPeoOpa30BaHUIO YHCIOBBIX BhIPAXKEHUN
Y BBIUHUCIICHUSIM. [leticmeumenbhbie Yucid.

Crenensb ¢ 1enbIM MoKa3aTeneM u €€ ceoicTea. CTaHmapTHas 3alKch YUCia.




Anzebpauueckue gvblparxcenus

KBagparHeii  TpEXWwIeH; pa3IOKEHUE KBAAPATHOIO TPEXUJICHA Ha
MHOUTENH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO ainredOpanyeckod Apoou.
CrnoxeHnue, BBIYUTAHHE, YMHOXEHHE, JelIeHHE aireOpandeckux ApoOei.
PannonanbHbie BhIpaXXeHUS U UX ITpeoOpa3oBaHue.

Ypasnenusa u nepasencmea

KBanparHoe ypaBHeHue, popMmyia KOpHEl KBaJIpaTHOrO ypaBHeHUs. Teopema
Buema. Pemienne ypaBHEHH, CBOIAIIMXCS K JIMHENHBIM M KBaApaTHeIM. [Ipocreiimme
JIpOOHO-paIMOHATIbHbIE YPaBHEHUSL.

I'paguueckas unmepnpemayus ypasHeHuii ¢ 08yMs NePEMEHHbIMU U CUCTEM
JIUHEUHbIX YPAaBHeHUulti ¢ 08yMs nepemeHHuviMuy. llpuMepbl pelieHus CHUCTEM
HEJIMHEWHBIX YPaBHEHUN C IBYMsI IEPEMEHHBIMHU.

Pemnrenne TeKCTOBBIX 3a71a4 aNredpandeckum CrocoOoM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ OJTHOM NEPEMEHHOM.
PaBHOCHMIIBHOCTH HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C OJTHOM NEPEMEHHOM.

Dynkyuu

[lonsstue ¢ynkuun. OO6nacTh oONpeneneHuss W MHOXECTBO 3HAUYCHUU
¢byskimu. CriocoObI 3a1aHus (QyHKIIHIA.

I'padux ynknuu. YUrenue cBoicTB GyHKUMU mo e€ rpaduxy. [Ipumeps
rpaduKoB HYHKIHA, OTPAXKAIOIMIUX PEATbHBIE TIPOIIECCHI.

OYHKIUU, OMNHUCHIBAIOIINE TMPSAMYI0 U OOpaTHyI MNPONOPIHUOHAIbHBIE

k
3aBucUMOCTH, uX rpapuku. DyHkmum Yy = X5, y = X3, y = 4fx, Yy = ~

I'paguuecxoe pewenue ypasnenuii u cucmem ypagHeHul.

9 KJIACC

Yucna u évluucienus

JleiicTBUTE/IbHbIE YHUCJIA

PanrioHanbHble YUCTA, UPPAYUOHATIbHbIE YUCILA, KOHEUHble U OeCKoHeuHble
decsimuuHvle Opoou. MHooxcecmeo Oelicmeumenvubix duces, OelucmsumenvHovle
yucia Kak — OeckoHeuHvle  Oecamuunvle Opodu. Bzaumno  oonoznaumoe
coomeemcmeue MeHcoy MHONCECMBOM OeUCMBUMENbHBIX YUCEN U KOOPOUHAMHOU
NPAMOU.

Cpasnenue OelicmeumenvHbulX uyucel, apugmemuyeckue Oeucmeus ¢
oelcmeumenbHbIMuU YUCIaAMU.

N3mepennsi, npuOJIHKeHHs], OLIEHKHU

Pa3mepbl OOBEKTOB OKPYKAIOIMIETO MHpPA, UIUTEIBHOCTH TPOIECCOB B
OKpY>KaroIeM MUpE.

[Tpubmmk€nHoe 3HaYeHNE BETUIHHBI, TOUHOCTH IPHOIMmKeHUsI. OKpyTICHHE
yucen. [Ipukuika u orieHka pe3yabTaToOB BEIYUCICHUN.

Ypasnenusa u nepasencmea

YpaBHeHus ¢ OAHOU MepPeMEeHHOM

JluneriHoe ypaBHEeHUE. PellieHne ypaBHEHUM, CBOISIIIUXCS K JTUHEHHBIM.



KBaapatHoe ypaBHeHue. PenieHrue ypaBHEHHM, CBOASIIMXCS K KBaJPATHBIM.
bukBanpatnoe ypaBHeHue. [Ipumepsl pewienus ypasHeHut mpemuel U 4emeepmou
cmeneHeu paznoHceHuem Ha MHONCUMETU.

Pemenue npoOHO-paliMOHaNbHBIX YpaBHEHUMH.

Perienne TeKCTOBBIX 3aja4 alredpandeckuM METOI0M.

CucreMbl ypaBHeHHit

VYpaBHeHuEe ¢ AByMs MEPEMEHHBIMU M ero rpaguk. Pemenue cucrem OByX
JIMHEWHBIX YPaBHEHUM C IBYMS IEPEMEHHBIMU. PellleHre CUCTEM JIBYX YpaBHEHHI,
OJTHO M3 KOTOpBbIX JIMHEHHOE, a Japyroe — BTOpoil creneHu. ['paduueckas
UHTEpIPETALds CUCTEMbI YPABHEHUN C IBYMSI IEPEMEHHBIMU.

Pelienrie TEKCTOBBIX 3aJ1au anreOpandyeckuM CrocoOooM.

HepaBencrBa

YucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemrenne nMHENHBIX HEPABEHCTB C OJHOM IEpEeMEHHOW. PemeHne cucrem
JIMHEVHBIX HEPABEHCTB C OAHOM nepemeHHoW. KBsaapaTHele HepaBeHCTBaA.
I'paduueckass wmHTEpnperanys HEPABEHCTB W CHCTEM HEPABEHCTB C JABYMS
EPEMEHHBIMH.

Dynkyuu

KBagpatuunas ¢ynkuus, e€ rpaduk u cBoictBa. [lapabona, koopauHaThI
BEPIIUHBI TapadoIIbl, 0Ch CAMMETPUU MapaOOJIbI.

['paduku (byHKIIHIA: y = kX, y = kx + b, y = X4
y = x, ¥ = %I/I MX CBOMCTBA.

Yucnoewvie nociedosamenvHocmu

Omnpenenenne u cnocoObI 3a/IaHUA YMCJIOBBIX MOCJI€EI0BATEILHOCTE

[loHsiTHE YKCIOBOW MOCIENOBATENBHOCTH. 3aJaHHE IOCIIEI0BATEIbHOCTH
peKyppeHTHOI dhopmyIioi u popMyJioit N-ro yjeHa.

ApudmMernyeckass M reoMeTpHUYECKAs MPOrPecCcCuu

Apudmernueckass u reomerpuyeckas mporpeccuu. @opmynbl N-ro 4jieHa
apu(PpMETUIECKON 1 TeOMETPUUECKON MPOrpecCuil, CyMMbI NIEPBBIX N YJICHOB.

Uszo0padicenue unenos apupmemuyeckou u 2eomempuyeckol npozpeccutl
MOYKAMU HA KOOPOUHAMHOU NAocKocmu. JIuneunblil u 9KCNOHEHYUATIbHbIU POCI.
Croorcnvle npoyenmeol.

IMPUMEPHA PABOYA ITPOI'PAMMA
YYEBHOI'O KYPCA «(I'EOMETPUS». 7-9 KIIACCBI

Henu n3yyenust yue0HOro Kypca

OO6mue nenu uzydeHus ydyeOHOro kypca «l'eomMeTpusi» NpeacTaBleHbl B
I[TOOII OOO. OnHu 3aKIrOYAKOTCS, MPEXKAE BCETO B TOM, UTO HA YPOKAaX I€OMETPUU
OOy4YarOIIMIICS y4YUTCA MPOBOJAUTH JOKA3aTEIbHBIE PACCYXIECHUS, CTPOUTh
JOTMYECKHE YMO3AKJIIOUEHMsI, NPOBOJIUTh PACCYKIACHHUS «OT IPOTUBHOIOM,
OTJIMYaTh CBOMCTBAa OT NMPHU3HAKOB, (POPMYJIHPOBATH OOpATHBIE YyTBEpKIeHUA. B
O0Oy4YEeHUU YMEHHUIO pacCyXJIaTh COCTOMT Ba)KHOE BOCHUTATEJIbHOE 3HAUCHHUE
U3Y4YEeHHS T€OMETPHH, IPUCYIIEEe UMEHHO OTE€UECTBEHHOW MaTEMaTUYECKOH HIKOJIE.

Bropoii nenpr0 M3ydeHuss T€OMETPHUH SIBISETCS HCIIONb30BAaHUE €€ Kak



WHCTPYMEHTA NPU PEIICHWH KaK MAaTEMAaTHUYECKUX, TaK M MPAKTUYECKHUX 3ajady,
BCTPCUAIOIIMXCSI B peadbHOH >km3HW. JlIS 93TOro moaOHMparoTcs 3aJadd
MPAKTUYECKOT0 XapakTepa sl paccMarpuBaeMbiXx TeM. [logu€pkuBaroTCa CBS3U
F€OMETPUHU C IPYTUMH MPEIMETAMU, UCTIONB3YIOTCS ONPEAECIEHUS] TEOMETPUUECKUX
buUryp ¥ IOHATUH, TEMOHCTPUPYETCS MPUMEHEHUE TTOTYUYCHHBIX YMEHUM B (pr3nKe
U TEXHUKE. OTU CBsI3M Hauboyiee SPKO BHUIAHBI B Temax «BekTopsy,
«TpuroHomerpudeckue CoOOTHOIIEHUA», «Meron koopauHat» u «Teopema
[Tudaropar.

MecTo yueOHOro Kypca B y4eOHOM ILIaHe

CornacHo ydeOHOMY IuUlaHy B 7-9 kiaccax u3ydaercss y4eOHbId Kypc
«["eomeTpus», KOTOPBIM BKJIKOYAET CIECAYIOUIME OCHOBHBIE pa3/eibl COAEPIKAHUSA:
«['eomerpuueckne ¢Gurypsl M HX CBOWCTBa», «l3MepeHHE TIeOMETpPUUYECKUX
BEIMYMH», a Takke «/[ekapToBbl KOOpAMHATBI Ha IIOCKOCTH», «BeKToph»,
«JIBmwxenus mnockoctu» u «lIpeobpazoBanus mogo0us».

VY4eOHbIi TUIaH NpeAyCMaTPUBAET U3yYEHUE TeOMETPUU Ha 0a30BOM YPOBHE,
UCXO0s U3 He MeHee 34 yueOHBIX 4acoB B y4€OHOM TOAY.

COHEPXAHUE YUHEBHOI'O KYPCA
7 KJIIACC

HauaneHble noHsaTHA reomerpun. Touka, npsimasi, OTPE30K, JTyd. YToi. Bubl
yrioB. BeprukaneHble W CMEXHbIE yribl. buccektpuca yria. Jlomanas,
MHOTOyroJjibHUK. [TapannenbHoCTh U NEPIEHANKYISIPHOCTD MPSMBIX.

Cummempuunvie @uaypvl. OcCHOGHbIE CE0LICMBA 0Ce60ll  CUMMEmpPUU®.
[IprMepbl CHMMETPHUH B OKPYKAOLIEM MUPE.

OcHogHble noCMpPoeHUs: ¢ NOMOWBIO YUPKYIA U TUHEUKU.

TpeyronmpHuk.  Beicotra, Memumana, OHWCCEKTpHca, HX  CBOMCTBA.
PaBHOOEApEHHBIN U pABHOCTOPOHHUN TPEYroJbHUKU. HepaBeHCTBO TpeyroinbHUKA.

CBoiicTBAa W TpPU3HAKK PAaBHOOEAPEHHOrO TpeyrojbHuKa. IlpusHaku
PaBEHCTBA TPEYT OJIbHUKOB.

CBoliCcTBa ¥ NPU3HAKY NapauIeNIbHBIX NpsIMbIX. CyMMa YrioB TPEYTOJIbHUKA.
Baemrnue yriel TpeyroibHUKA.

[IpsMoyronbHblid  TpeyronbHUK. CBOHCTBO MEAWAHBl NPSIMOYTOJIBHOTO
TpPEYroJIbHUKA, IPOBENEHHOM K TUNIOTEHY3€E. [[pu3Haky paBeHCTBa NPSIMOYT OJIBHBIX
TPEYTrONIbHUKOB. [IpAMOYTONIBHBIN TPEYTOABHUK C yriaoMm B 30°.

HepaBeHCTBa B T€OMETpUH: HEPABEHCMBO MPEY20AbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OoJyblleM yriie U OoJibLIell CTOpOHE TPEYroJbHUKA.
[leprieHAUKYIISIp U HAKJIOHHAS.

l'eomempuueckoe mecmo mouex. buccekrpuca yrma HW - CepeIMHHBIN
NEPHEHIUKYJIISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpyXHOCTp M Kpyr, XOpJa H JIHAMETP, HMX CBOMCTBAa. B3aumuHoe
PaCIIONOKEHUE OKPYKHOCTU M npsiMod. KacarenbHas M cexkymas K OKPYKHOCTH.
OKpyXHOCTh, BIHMCaHHas B Yrojl. BrnucaHHas © ONHCAaHHAs OKPYXHOCTHU




TPEYTOJIbHUKA.

8 KNIACC

YerslpéxyronpHuku. [lapamnenorpamm, ero npu3Hakyu U CBOMCTBA. YacTHbIE
Ciydau mapajuielorpaMMoB (TIpsIMOYTOJIBHUK, pOMO, KBaapar), UX MPU3HAKH |
cBoiicTBa. Tpameuusi, paBHOOOKass Tpamneuusi, €€ CBOWCTBA M IPU3HAKHU.
[IpsamoyrosbHas Tpaneuus.

Memoo yosoenus meouansi. llenmpanvuas cummempus.

Teopema Daneca u meopema o nponopyuoHaivHvix ompeskax. CpenHue
JIMHUU TPEYTOJIbHUKA U Tpaneuuu. Llenmp macc mpey20ibHuKa.

Ilooobue mpeyzonvhuxos, kodhduyuenm noododus. Illpuznaku nooodus
mpeyzonvrHuxkos. llpuMenenne nogo0us npy peuIeHNH NPaKTUIECKUX 3a/1ad.

CaoiicTBa miomajaei reomerpudeckux ¢uryp. @opmynbl i IJI0MIATN
TpPEYrojbHUKA, NapajuiesiorpaMma, pomoOa u Tpanenud. OTHOLIEHUE IUIoIaaen
O0T00HBIX (UTYP.

Breluncnenne miomaaei TpeyroibHUKOB U MHOI'OYTOJIbHUKOB Ha KJIETYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa npu pemeHun
IPaKTUYECKUX 3a]1a4.

CuHyc, KOCHHYC, TAaHI€HC OCTPOro yrijla MPsIMOYTOJbHOI'O TPEYrOJbHHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. TpUrOHOMETpUYecKHe (YHKIHU
yriioB B 30°, 45° u 60°.

BrnucaHHble M LIEHTpalbHBIE YIJIBI, YTOJ MEXKIY KacaTelIbHOM U XOpJIOH.
Yrael  Mexay XOopAamMd M CEeKylIMMH. DBrnucaHHble W ONUCAHHBIC
YETBIPEXYTOJbHUKU. B3auMHOE pacnosiokeHue NByX OKpykHocren. Kacanue
oKpykHOCcTel. OOIIMe KacaTebHbIE K ABYM OKPY>KHOCTSIM.

9 KVIACC

Cunyc, kocunyc, TaHreic yriaoB or 0° pmo 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOKAECTBO. DOpMYIIbI IIPUBEICHMUS.

Pemienue TpeyronbHUKOB. Teopema KOCHHYCOB M TEOpEMa CHHYCOB.
Pemrenne npakTryeckux 3a1ad ¢ UCHOJb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI
CHUHYCOB.

IIpeobpazosanue nooobus. [looobue coomeemcmeeHHbixX 1eMEeHMO8.

Teopema o npoussedenuu ompesKo8 Xopo, meopemvl O NPoUu3eedeHuu
OmMpe3K08 CeKyuwux, meopema o Keaopame KacameibHOll.

Bektop, aimHa  (MOIyNnb)  BEKTOpA, COHANPABIECHHBIE  BEKTOPHI,
IIPOTUBONOJIOAKHO HAIIPaBJIECHHbBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpAalMM HaJ BEKTOpaMu. Pa3noxkeHne BekTOpa MO JABYM
HEKOJUIMHEapHbIM BekTopaM. KoopanHaTtel BekTopa. CKalasipHOE MPOU3BEACHUE
BEKTOPOB, IPUMEHEHUE JJIS1 HAXOKICHHUS JUIUH U YTJIOB.

JlekapTOBbI KOOPJIMHATHI HA TUIOCKOCTH. YpagHenus npsamoii 1 OKPYKHOCTHU B
KOOpIMHATaX, MEPECEYeHrne OKPYKHOCTEW U MpsAMBIX. METoa KOOpIHWHAT U €ro
IPUMEHEHHE.

IIpaBunbHble MHOrOyrojdpHuku. JlimHa oOkpyxHOocTH. ['pagycHas wu



paauaHHas Mepa yrJjia, BBIYMCICHHUE JJIMH AYr OKpykHocTed. [lmomans kpyra,
CEKTOpa, CErMEeHTa.

Heudicenus niockocmu u 6HympeHHue cummempuu gueyp (21emeHmapHole
npeocmasnenus). Ilapannenvruiti nepernoc. Ilosopom.

I[TPUMEPHA PABOYA ITPOI'PAMMA
YYEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTUKA»
7-9 KJIIACCBI

Hesn n3yyeHus yueOHOro Kypca

B coBpemenHOM 1n()poBOM MHpE BEPOATHOCTh M CTATUCTUKA MTPUOOPETAIOT
BCE OOJIBITYI0 3HAYMMOCTb, KaK C TOUKH 3PEHUSI MPAKTHUECKUX MPUIOKEHUH, TaK U
X poiau B oOpa3oBaHWU. Kaxaplii 4eOBEK MMOCTOSHHO MPUHUMAET pElIeHUs Ha
OCHOBE UMEIOIIUXCS Y HEro TaHHBIX. A 111 000CHOBAHHOTO MPUHATHS PEIICHUS B
YCIIOBUAX HEAOCTAaTKa MM M30bITKa WHGOPMAIMM HEOOXOAMMO B TOM YHCIIE
Xopotro chOpMHPOBAHHOE BEPOSITHOCTHOE M CTATUCTUYECKOE MBITIeHne. IMEHHO
M03TOMY OCTPO BCTaJla HEOOXOAMMOCTH CPOPMHUPOBATH y OOYYAIOUIUXCS, B TOM
yucie obydaromuxcsa ¢ 3[1P, ¢hyHKIMOHANBHYIO IPaMOTHOCTh, BKJIIOYAIOUIYIO B
cebs B KayecTBE HEOTHEMJIEMON COCTaBISIONIEH YMEHHE BOCIPUHUMATh U
KPUTUYECKH aHAIU3UpOBaTh HHGOPMAILIMIO, TPEICTABICHHYI0 B Pa3IUYHBIX
dbopMax, TOHUMATh BEPOSTHOCTHBIA XapaKTep MHOTHX pPEATbHBIX IMPOIECCOB H
3aBUCUMOCTEH, TPOU3BOAUTH MPOCTEHINNE BEPOSITHOCTHBIE PACYETHI. 3HAKOMCTBO C
OCHOBHBIMH NIPHHITMIIAMH cO0pa, aHATN3a U MPEACTABICHUS TaHHBIX U3 Pa3THIHBIX
cdep KU3HH 00IIECTBA U TOCYIAPCTBA MPUOOIIAET 00YJIAIONTUXCSI K OOIIECTBEHHBIM
UHTEpecaMm.

B cTpykType mporpammbl yaeOHOTo Kypca «BeposSTHOCTh M CTaTHUCTHKA)
OCHOBHOM IIKOJIbI BBIJICJICHBI CIEAYIOIINUE COACPKATEIHbHO-METOUYECKUE JTUHUU:
«[IpencraBneHue JaHHBIX H OINHKCATEIbHAs CTATHCTHKAY, «BeposTHOCTHY;
«DIeMeHThl KOMOMHATOPUKNY; «BBeaeHue B Teoputo rpadonm.

[ToHsiTHE BEPOSITHOCTH BBOJUTCS KaK Mepa MpaBAOINOA00us CIy4ailHOro
coObrtus. [Ipu m3yuenun kypca odydvaroriuecs ¢ 3[1P 3HakoMsTCs ¢ pocTEHTITMMEI
METOJIaMHU  BBIUMCIICHUSI BEPOATHOCTEH B  CIy4YalHBIX OKCHEPUMEHTaX C
PAaBHOBO3MOXHBIMH JJIEMEHTAPHBIMU HCXOJaMH, BEPOSITHOCTHBIMU 3aKOHAMH,
MO3BOJISIIONIIUMU CTaBUTh W pemiaTh Oosee CclIoXkHble 3aadu. B Kypc BXomsT
HavYaJIbHBIE TIPEJICTABICHUS O CIYYalWHBIX BEIMYMHAX W WX  YHCJIOBBIX
XapaKTePUCTHKAX.

Taxxke B paMKax 3TOro Kypca OCYIIECTBIISETCS] 3HAKOMCTBO 00YYaIOIUXCS C
3[IP ¢ MHOXECTBAMH W OCHOBHBIMH OICpallUsIMA HAJl MHOXECTBaMH,
paccMaTpUBAIOTCS TPUMEPHl TMPUMEHEHUS JUIsl pPEIIeHUs 3ajad, a TaKxkKe
UCIIOJIb30BaHUs B JPYTMX MaTeMaTUUECKUX KypcaxX U y4eOHbIX MpeaMeTax.

MecTo yueOHOro Kypca B y4eOHOM ILIaHe

B 7-9 knaccax uzy4aercsi Kypc «BepOATHOCTb M CTaTUCTHKA», B KOTOPBIA
BxomaT pazgensl: «lIpencraBieHue AaHHBIX W ONKCATENbHAs CTATUCTUKA;
«BepoaTHoCcThY; «neMeHThl KOMOMHATOPUKNY»; «BBeaenue B Teoputo rpadony.



Ha u3ydenne 1aHHOTO Kypca OTBOAMT | YUCOHBIN Yac B HEACIIO B TCUCHHE
Ka)KJI0T0 To/1a O0yUYCHUHI.

COHEP)XKAHUE YVUHEBHOI'O KYPCA

7 KIIACC

[IpencraBienne JaHHBIX B BUJE TAOJHII, AUarpamm, rpadukoB. 3aroIHCHHE
Ta0JIUIl, YTEHUE U TMOCTPOEHHUE JuarpamMm (CTOJIOMKOBBIX (CTONOYATHIX) U
KpyroBbix). UTeHne rpadukoB peabHBIX MPOoIeccoB. V3BneueHne napopManum u3
JMarpaMM U TaOJIHII, UCTIOIb30BAHUE U MHTEPIPETAUs JAHHBIX.

OnwucarenpHas CTaTUCTHKA: CpeAHee apudmernyeckoe, MEAMaHa, pa3max,
HauOOJbIlIeE W HAWMEHbBIIIEC 3HAUCHUs HaOOpa YHMCIOBBIX JaHHBIX. [Ipumeps
CIly4YaliHOM U3MEHYUBOCTH.

Cnyuatinolii d9xcnepumenm (onvim) u ciyuatinoe coovimue. Beposmnocmo u
yacmoma. Ponv manoseposmuwvix u npakmuuecku 00CMOBEPHBIX COObLIMULL 8
npupoode u 6 obuwecmee. Monema u u2panbHas KOCMb 6 Meopull 6eposmHOCel.

I'pagh, eepwuna, pebpo. Cmenenv eepuunsl. Hucno pébep u cymmapuas
cmeneHb eepuiut. Ilpedcmasnenue o ceaznocmu epaga. Llenu u yuxner. Ilymu 6
epaghax. O6x00 epaga (3iinepos nymo). l[Ipedcmasnenue 06 opuenmupo8aHHOM
epaghe. Pewenue 3a0au c nomowwro epagos.

8 KUIIACC

[IpencraBieHne JaHHBIX B BUJIE TAOIUIL, TUarpaMm, rpaduKoB.

MHOXeCTBO, JJIEMEHT MHOXECTBa, MOAMHOXecTBO. Omepanuu Haf
MHOXKECTBaMU: 00bEIMHEHHE, TIepeceueHre, fonoinenue. CBoicTBa onepanuii Haj
MHOXKECTBAMHU:  TEPEMECTUTENBHOE,  COYETaTeNbHOE,  PacHpeeIuTeNbHOE,
BKIIIOUeHUs. Mcmonp3oBaHue TpauuecKoro MPEACTaBICHUS MHOXECTB s
OIHCAHUs PEeabHBIX MPOIIECCOB U SBJICHHA, TPH PEIICHUH 3a]1ad.

Hsmepenue pacceusanus oannvix. {ucnepcusi u cmaHoapmuoe OmkIOHeHue
yucno8vlx Habopos. [uazpamma pacceusanus.

DneMeHTapHble COOBITHS ciaydaiiHoro ombiTa. Ciy4dallHble COOBITHS.
BepositHoctrt  coObiTHii.  OnBITBI ¢ PaBHOBO3MOXXHBIMH — DJIEMEHTAPHBIMU
coObrTusaMu. CiaydaiiHblii BBIOOp. CBS3b MEXAY MajJOBEPOSTHBIMHU M MPAKTHUECKHU
JOCTOBEPHBIMH COOBITHSIMU B IIPUPOJIE, OOIIECTBE U HAYKE.

Hepeso. Cesoiicmea Oepesvbes: eOUHCMBEHHOCMb NYmMu, CYUecmeosanue
gUCAYell BEPUIUHDL, C853b MedXHCOy YUCIOM GepuluH U uuciom pébep. Ilpasuno
YyMHOXMCcenus. Pewenue 3a0au ¢ nomowbo epagos.

IIpomusononoscnvle cobvimus. [uacpamma Oinepa. ObveouneHnue u
nepeceuenue cobvimuu. Hecoemecmuvie cobvimusa. @opmyna  croxcenus
seposmuocmetl. Ycnoenas eepoamuocms. Illpasuno ymunoxcenus. Hezasucumovle
coovimus. Ilpeocmasnenue sxkcnepumenma 6 euode oepesa. Pewenue 3adau Ha
Haxodcoenue 6eposSIMHOCMeEll C HOMOWbIO 0epesa CNYYalHo20 IKCnepumenmad,
ouaezpamm Diinepa.




9 KUIIACC

[IpencraBnenne MmaHHBIX B BUAE TaOIWI, JuarpaMM, TrpaduUKoB,
MHTEpIpeTanus JaHHbIX. YTeHne U nocTpoeHue Tadiaul, Auarpamm, rpaukoB 1Mo
peabHBIM JaHHBIM.

[lepectanoBku u ¢akropuas. CoueTaHusi U YUCIO COUYETAHUU. TpeyeonbHux
llackans. PemeHue 3a7a4 ¢ UCIOJIb30BAaHUEM KOMOUHATOPHUKH.

T'eomempuueckas eeposmnocmo. CryuatiHvlll 86100p MOYKU U3 ucypsl HA
NJIOCKOCMU, U3 OMPe3Ka U U3z 0y2u OKPY*CHOCHU.

HcnbiTanue. Ycnex n Heyaaya. Cepus UCTIbITaHUM 10 epBoro ycnexa. Cepust
ucneiTanuii bepuymiu. BeposiTHOCTH cOOBITHIA B cepuu UcTibITaHUi bepHyiu.

CnydaiiHasi BeIMUMHA W pacHpeesieHUe BEposITHOCTEH. MaTteMaTtuueckoe
OXuJaHue U jaucuepcus. lIpumepsl MareMarH4ecKoro  OXUJIAaHUSA — Kak
TEOPETUYECKOI0 CPEAHEro 3HA4YEHUS BEIWYMHBI. MaTemMaThyecKoe OXUIaHue W
JUCIEPCUSL CIYYalHOW BEJIIMYMHBI «YUCIIO YCIEXOB B CEPUHU HCHIBITAHHUUN
bepnymum».

[TonsiTue o 3akoHe OonpIIMX yHcen. M3MepeHne BeposTHOCTEW ¢ OMOLIBIO
yacToT. Ponb 1 3HaUeHne 3aKoHa OOJIBIINX YUCEN B PUPOJIE U OOILIECTRE.

IIpuMepHbIe KOHTPOJILHO-U3MEPHUTEIbHbIE MAaTEePUAbI

[IpoBeneHne OLEHKH AOCTIKCHUU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
y4e0HOTO TperMeTa MPOBOAUTCS B (HOpME TEKYIIEr0 W PyOSKHOrO KOHTPOJIS B
BUJE: KOHTPOJbHbIE pabOThl, CAMOCTOSITENIbHbIE pabOThl, MaTeMAaTUYECKUE
IUKTAHTBI, TMPAKTUYECKHEe pPaOOThl, MUCHMEHHBIH OTBET MO WHANUBUAYAIbHBIM
KapTOYKaM-3aJJaHUsIM, TECTUPOBAHUE.

Jist oOyuaromuxcs ¢ 3[1P Bo3mMoxkHO n3MeHenue (opMyIupOoBKH 3aJaHUi Ha
«TIOIIArOBYIO»,  @JaNTalyi0  [peajaraeMoro  oOydaromemMycss  TECTOBOTO
(KOHTPOJIHHO-OIIEHOYHOT'0) MaTephaya: MCIOIb30BAaHWE YCTHBIX W MUCHMEHHBIX
UHCTPYKIUH, YIPOIUIEHNE JIWHHBIX CJIOXHBIX (HDOPMYJIHPOBOK HWHCTPYKIIUH,
pellieHne C Omopoil Ha aiaroputM, oOpasel, HCIOJIb30BAHUE CIPABOYHOU
uH(pOpMAaLIIH.

TUIAHUPYEMBIE ITPEJMETHBIE PE3YJIbTATHI OCBOEHN [TPUMEPHOI PABOYEN
[NPOI'PAMMBI KYPCA «AJITEBPA»

OcBoenne yueOHOro Kypca «Anredpa» Ha YpPOBHE OCHOBHOTO OOIIETro
o0pa3oBaHUs JIOJDKHO OO€ECIEeYMBATH JIOCTH)KEHHE CIEAYIOUIMX IPEAMETHBIX
00pa30BaTEIbHBIX PE3YIbTATOB:

7 KIIACC

Yucna u évtuucnenusn

BbInonHsATh, couerasi yCTHbIE W MHUCbMEHHbIE MPUEMBI, apuMeTUUECcKue
JEUCTBUSI C PAallMOHAJIBHBIMU YHCIIAMHU.

HaxoauTh 3HaueHUs YHUCIOBBIX BBIpAXEHUMN; NMPUMEHATH Pa3HOOOpa3HbIC
CIOCOOBI U TIPUEMBI BBIYUCIICHHS 3HAYCHUI NPOOHBIX BBIPAKECHUM, COJEPIKAIIIX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.



[lepexoautb OoT oaHOM (hOPMBI 3amUCH 4YMCENl K JIPYroil (mpeoOpa3oBbIBATH
JNECATUIHYIO ApoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYO
B JICCATUYHYIO, B YACTHOCTU B OECKOHEUHYIO JECATHUYHYIO IpoOb). CpaBHUBATH U
yHOPS0YMBATH pPallMOHATIbHBIE YUCIIA.

OKpyIJsITh yucia.

BbINONHATL JEWCTBHSI CO CTENEHSAMM C HATYPAJbHBIMU IOKa3aTesIIMH (C
OIIOPOH Ha CIIPABOYHYIO HHPOPMAIIHIO).

[IpyuMeHATP  NpU3HAKK  JEIUMOCTH,  pA3JIOKEHHWE Ha  MHOXKUTEIU
HATypalbHBIX YUCEIL.

Pemate npocTeiiine NpakTUKO-OPUEHTUPOBAHHBIE 3a/1aud, CBS3aHHBIE C
OTHOILIEHUEM  BEJIMYMH, MPONOPLHMOHAIBHOCTBIO  BEIMYUH,  MPOLICHTaMU;
MHTEPIPETUPOBATH PE3YJIBTATHI PEIICHUS 3a/1a4 C YYETOM OrPAaHUYECHUH, CBSI3aHHBIX
CO CBOWCTBAMH pacCMaTPUBAEMbIX OOBEKTOB.

Anzebpauueckue svipariceHus

OpueHTHpOBaThCS B TMOHATHUSX M ONEPUPOBaTh Ha 0a30BOM YypOBHE
anreOpanyecKo TepMUHOJIOTHEN U CUMBOJIMKOM.

Haxoauth 3HaueHHs OYKBEHHBIX BBIPOXKEHUN NPHU 3aJaHHBIX 3HAYEHUAX
NIEPEMEHHBIX.

BeinmonHATh  mpeoOpa3oBaHUs — LIEJOT0  BBIPAKEHHS B~ MHOIOWIEH
PUBEJICHUEM TMOJJOOHBIX CIIAraeMbIX, PACKPBITHUEM CKOOOK.

BbInoNHAT yMHOXKEHHE OAHOWIEHAa HAa MHOTOWIEH M MHOTOWIeHa Ha
MHOTOWICH, TPUMEHSTh (POPMYIBI KBajpaTa CyMMbI M KBajapaTa pa3sHOCTH (C
OTOPOI Ha CIIPaABOYHYIO HMH(POPMAILIHIO).

OcCylecTBIATh PA3JI0KEHUE MHOTOYIEHOB HAa MHOMKHUTEIM C IOMOIIBIO
BBIHECEHHUS 3a CKOOKHU OOIIEro MHOXHUTEJS, TPYIIUPOBKH ClIaraeMbIX, IPUMEHEHUS
dbopMys COKpaIIEHHOTO YMHOKEHHUSI (C OMOPOii Ha CIPABOYHYIO MH(OPMAILIHIO).

[IpumensaTs peobpa3zoBaHus MHOTOUJICHOB JIJISl PEIICHUS PA3JIMYHBIX 33]1a4
U3 MaTeMaTHUKH, CMEXKHBIX MPEIMETOB, U3 PEAIbHON MPAKTUKH.

Hcnonp30BaTh CBOWMCTBA CTENEHEW C HATYPAJIbHBIMU IOKA3aTEISIMH JUIS
npeoOpa3zoBaHus BEIPAKEHU (C OMOPOIi Ha CIIPABOYHYIO HH(POPMAIIHIO).

Ypaeuenusa u nepagencmea

Pewate snvHElHBIE ypaBHEHUs C OJHOW MEPEMEHHOW, NMPUMEHSAS IpPaABUJIA
nepexojia OT UCXOJHOIO YPaBHEHUS! K PaBHOCWIBHOMY eMmy. IIpoBepsTh, sBiseTcs
JIM YACTIO KOPHEM YpaBHEHHUSI.

HNmeth mipencraBienne o rpadUyecKux METO/ax MpU PEIICHUH JIMHEWHBIX
YPABHEHUU U UX CUCTEM.

[lonOupaTe npUMEpbl MHap 4YHUCEN, SBISIIOUIMXCS PEHIEHUEM JIMHEHHOro
YPaBHEHHUS C IBYMS IEPEMEHHBIMH.

CtpouTh B KOOPIMHATHOM IJIOCKOCTH T'paUK TMHEHHOTO YPaBHEHHUS C IBYMS
epEeMEHHBIMHU; MOIB3YSACh TPAPUKOM, TPUBOUTH TPUMEPDI PEIICHUS YPaBHEHUS.

Pemath cucTeMBbl IBYyX JUHEUHBIX YpPaBHEHUMN C IByMsI IEPEMEHHBIMU, B TOM
guciie rpapudecku (C Ormopo Ha aNTrOPUTM YUEOHBIX JIEUCTBHM).

CoctaBisaTh (TIOCIE COBMECTHOIO aHANIM3a) U PellaTh JUHEHHOE ypaBHEHUE
WIH CUCTEMY JIMHEWHBIX YPAaBHEHMI MO YCJIOBHIO 33Ja4d, UHTEPIPETHPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4y ITOJIYYEHHBIN pe3yibTarT.



Koopounamot u cpaguxu. @ynkyuu

N300pakath Ha KOOPAUHATHOM MPSIMOI TOUYKH, COOTBETCTBYIONINE 3aJaHHBIM
KOOpJAMHATaM, JIy4d, OTPE3KH, NHTEPBAJIbL; 3aIIMChIBATh YHCIOBbIE POMEKYTKH Ha
anreOpanyecKoM si3bIKe.

OTMeuars B KOOPJAMHATHON IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM;
CTPOUTH TpauKK TUHEHHBIX GyHKIUHA. CTpouTh Tpaduk GyHkiuu Y = KX + b,

OnuceiBaTh € TOMOIIBIO (DYHKIMI HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEIUYMHAMHU (110 aJITOPUTMY Y4EOHBIX JEUCTBHI1): CKOPOCTh, BPEMS, PACCTOSHHUE;
1I€Ha, KOJINYECTBO, CTOUMOCTh; TPOU3BOAUTENLHOCTh, BpEMsl, 00BbEM paOOTHI.

Haxoauts 3HaueHue pyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[TonumaTte rpaduyeckuii crnocod NpeaCcTaBICHUS U aHalM3a MUH(DOpMaLUU;
U3BJIEKaTh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPAPHUKOB PeaJbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

8 KNIACC

Yucna u évtuucnenusn

Hcnonp30BaTh HadaJabHBIE NPEICTABICHUS O MHOXKECTBE JIEMCTBUTEIBHBIX
YuCell JUIsl CPAaBHEHMSI, OKPYTJICHUSI U BBIYMCIEHUH; N300paxaTh JAEHCTBUTEIbHbBIC
Yyucia TOYKaMU Ha KOOPAUHATHOU MPSMOMU.

[IpumensaTe TOHATHE apUPMETUYECKOr0 KBAJAPATHOTO KOPHS; HAXOIUTh
KBaJIpaTHbIE KOPHHU, UCHOJB3Yysl MPU HEOOXOIMMOCTU KAJbKYJSATOP; BBIMOIHATH
npoCTelIne MpeoOpa3oBaHMs BBIPAXKEHUHN, COAEpPKAIIUX KBAJAPATHBIE KOPHH,
HCIIOJIB3YSl CBOMCTBA KOPHEM.

Hcnonp30BaTh 3aMCU OOJIBIIMX M MAJIBIX YHCEN C MOMOUIBIO JECITHYHBIX
npoOeii u crereHeit yucia 10.

Anzebpauueckue svipariceHus

[IpumMeHAT, TOHATHE CTENEHW C LEIbIM  IIOKA3aTEelIEM, BBINOJIHSITh
npeoOpa3oBaHusl BBIPAKEHUM, COAEp AIIMX CTENEHU C IIeJIbIM ToKaszaTeseM (C
UCIOJIb30BaHUEM CIPABOYHON MH(POPMALIHH).

BBITIONHATE HECIOXKHBIE TOXKJECTBEHHbIE MPE0OpPa30BaHMS PAIlMOHATBHBIX
BBIPAKEHUI HA OCHOBE MPAaBWJI IEUCTBUI HaJ MHOTOWICHAMH U alredpandecKumMu
JTPOOSIMHU.

PacknanpiBaTh KBaJIpaTHBIN TPEXUIEH HA MHOXKHUTEIU.

[TpumenaTs mpeodbpazoBaHus BRIPAKCHUI IS PEIICHHS] Pa3IMYHBIX 3a7a4 U3
MAaTeMaTHUKH, CMEXKHBIX IIPEAMETOB, U3 PEAIbHOM ITPAKTUKHU.

Ypaenenusn u nepasencmea

Pemiath nuHelHbIe, KBa/IpaTHBIE YPABHEHUS (C UCTIOIb30BAHUEM CIIPABOYHON
uHbOpMaIMM) U PALlMOHAJIbHBIE YPaBHEHUS, CBOMASIIMECS K HUM, CUCTEMBI JIBYX
YpPaBHEHUM C IBYMS IEPEMEHHBIMU.

[IpoBOANTH MPOCTEUIINE UCCIEAOBAHNS YPABHEHU U CUCTEM YPAaBHEHUH, B
TOM YHUCJE C MPUMEHEHUEM rpaduyecKuX NpeacTaBleHUi (YCTaHABIMBATh, UMEET
JIY YpaBHEHUE WINA CUCTEMA YPABHEHHU PEIIEHHUS], €CIIU UMEET, TO CKOJIBKO, U IIp.) €
OTOPOM Ha aJTOPUTM YUEOHBIX JESHCTBUM.

[lepexomuTh OT cioBecHOW (GOPMYIMPOBKH 3a1adyu K €€ anreOpamdeckoi
MOJZENM C IIOMOLIBKD COCTAaBJICHUS YPAaBHEHUS WM CHUCTEMBl YPaBHEHUI,



MHTEPIIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3a7[a4i MOJYyYEHHBINA Pe3yIbTarT.
[IpuMeHATh CBOMCTBA YHMCIOBBIX HEPAaBEHCTB ISl CPaBHEHHS, OLICHKHU;
pelaTh JMHEHHbIE HEPABEHCTBA C OJHOM MEpEeMEHHOW M HMX CUCTEMBI; JaBaTh
rpaduYecKyr0 WLIIOCTPAlMI0 MHOXKECTBA pEIICHWH HEPaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.
Dyukyuu
OmnepupoBath Ha 0a30BOM YpOBHE (PYHKIIMOHAJIbHBIC MOHITHS U S3bIK
(TepMHHBI, CUMBOJMYECKHE OOO3HAUEHUS); ONpPEAENATh 3HaUCHUE (PYHKIMM I10
3HAYEHHUIO ApryMEHTa; OMPEAEATh CBOMCTBA (PYHKIMU O €€ rpaduKy.
Crpouts rpadMKy dIeMeHTapHbIX QyHKIMIA BUaa , Y = X%, Yy = X3,y =+/x ,

k o o ..
Y= =, ONHUChIBaTh CBOICTBa uuciaoBod ¢GyHKIMH 10 €€ rpaduky (mpu
X

HEOOXOJIMMOCTH C HANPABJISIFOIIEH TTOMOIIIBIO).

9 KIIACC

Yucna u eviuucnenusn

CpaBHUBATH U YIIOPSAOYNBATH PALMOHAJIBHBIE U UPPALMOHAIBHBIE YHCIIA.

Beimonusate apudmernueckue JEHCTBUS € pallMOHAIbHBIMU YHUCIIAMHU,
coueTass YCTHbBIE MW TIMCbMEHHBIE TPUEMBI, BBIIIOJHATH BBIYUCIEHUA C
UPPALMOHAIBHBIMU YUCIIAMMU.

HaxonnuTe 3Ha4yeHMs CTENEHEH C LEIbIMU II0Ka3aTelsIMU U KOpPHEH;
BBIYUCIIATh 3HAUEHUS YUCIIOBBIX BBIPAKECHUIM.

OKpyrasiTe JNEWCTBUTENBHBIE 4YHUCHA, BBIIOJIHATH NPUKUAKY peE3ysbTaTa
BBIYMCIIEHUH, OLIEHKY YMCJIOBBIX BBIPAKECHHUIA.

Ypasénenua u nepasencmea

Pemars nuHEWHbIE U KBaJpaTHBIE YPABHEHUS, YPABHEHHUS], CBOISALIUECS K HUM,
npocTeiire ApoOHO-pallMOHATIbHBIE YPABHEHHUSI.

Pewrate mpocrenmine CUCTEMBI JABYX JIMHEHMHBIX YPABHEHUUW C JBYMS
NIEPEMEHHBIMM W CUCTEMBI JIBYX YPAaBHEHHI, B KOTOPBIX OJHO YypaBHEHHE HE
SIBJISIETCS TMHEUHBIM (110 BU3YaJIbHOM o1ope).

Pemate mpocteiiiine TEKCTOBBIE 3aAaud  alreOpauyeckuM CIOCOOOM C
NIOMOILBI0 COCTABJIEHUS YPAaBHEHUS WA CHUCTEMBI JABYX YPAaBHEHUW C JABYyMS
IIEPEMEHHBIMU.

IIpoBoauTh mpoCTENIINE UCCIIEN0BAHNS YPABHEHUN U CUCTEM YPaBHECHUH, B
TOM YHCJI€ C IPUMEHEHUEM IpapUuecKiX NpeACTaBlIeHU (yCTaHABINBATh, UMEET
JIM YpaBHEHUE WIM CUCTEMA YPAaBHEHUI PELICHMs, €CIIU UMEET, TO CKOJIBKO, U TIp.).

Pemate nuHeliHbIE HEPAaBEHCTBA, KBaJApPAaTHBIE HEPABEHCTBA; H300paxkaTh
pelIeHne HEPAaBEHCTB HAa YMCIOBOM NIPSIMOM, 3alIMCBHIBATh PELICHHE C ITOMOILBIO
CHUMBOIJIOB.

Pemate  cucTemMbl JIMHEHWHBIX  HEPABEHCTB, CHCTEMBI  HEPABEHCTB,
BKJIIOYAIOIIME KBAJApPAaTHOE HEPAaBEHCTBO; H300pakaTb pPEIIEHUE CHUCTEMBI
HEPABEHCTB HA YUCJIIOBOM NPSIMOM, 3alIMCHIBATH PELIEHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUM Pa3JIMYHBIX 3a1a4.

Dynkyuu

Pacno3naBaTh (yHKIUM W3y4eHHBIX BHUIOB. [loka3piBaTh CXeMaTHYeCKU



pacIoIoKEHHE HAa KOOPAMHATHOM IUIOCKOCTH rpadukoB GyHKImi Buma: Y = KX,
k .
y=kx+b,,y=ax2+bx+c,y=x3y =+x,y= — B 3aBHCHMOCTH OT 3HAYCHHIA

K03 (DUIIMEHTOB; OMMUCHIBATH CBOMCTBA (DYHKITHIA.

Ctpoutb U U300paXkaTh CXEMATHUYECKH IpaUKUd KBaJAPATUYHBIX (PYHKIUH,
OIHMCHIBATh CBOMCTBA KBAJIPATUUHBIX (PYHKITUH 0 UX Tpadukam.

Pacnio3naBaTh KBajgpaTHuHy0 QYHKIHUIO 1O (hopmysie, MPUBOAUTH MPUMEPHI
KBaIPaTUIHBIX (YHKIIUN U3 peaTbHOU KU3HH, PU3UKH, TCOMETPHH.

Apugpmemuueckan u ceomempuyeckan npozpeccuu

Pacnio3HaBaTh apu(pMETHUYECKYI0 W T'E€OMETPUYECKYIO MPOTPECcCCUU MpH
pPa3HBIX Ccrocobax 3aJaHusl.

BbITIONHATS  BBIYMCIEHHUS C  HCMONb30BaHueM (opmyn N-ro  4jeHa
apu(MeTHYecKol U TeOMEeTPUIECKON MPOrpecCuid, CyMMBI MEPBBIX N WieHOB (C
OIOPOH Ha CIIPaBOYHYIO HHPOPMAIIHIO).

Pemate 3amauu, cBS3aHHBIE C YHUCIOBBIMHM MOCJIEAOBATENLHOCTMH, B TOM
YHClie 33Ja4l U3 PEeaJbHOM JKU3HM (C MCIIOJIb30BAHUEM KaJbKYJISTOPA, HU(POBBIX
TEXHOJIOTUI).

TUIAHVUPYEMBIE ITPEJIMETHBIE PE3YJIbTAThI OCBOEHUS ITPUMEPHOI
PABOYEN ITPOTPAMMBI KYPCA «'EOMETPUS»

OcBoenue yuyebHoro kypca «l'eomerpus» Ha ypOBHE OCHOBHOI'O OOIIETO
o0Opa3zoBaHMs JODKHO 00ecneunBaTh JIOCTHIKEHHE CIENYIOIIUX MPEeIMETHBIX
00pa30BaTEIbHBIX PE3YIIBTATOB:

7 KIIACC

Pacrio3naBaTh W3y4deHHBIE TEOMETPUYECKHE (UTYPHI, OMPENeNsiTh UX
B3aUMHOE PACIOJIOKEHUE, H300pa)kaTh T'€OMETPUYECKUE (UTYPhI; BBIMOIHATH
YEPTEXKHU MO YCIOBHIO 3a7a4n. I3MepsITh TMHENHBIE U YIIIOBBIE BEIMYHUHBI. Pemarts
3a7]a4¥ Ha BBIYMCIIEHUE UIMH OTPE3KOB U BEJIUYUH YIJIOB.

Jlenate TpyOyrO OLIEHKY JIMHEHWHBIX W YIJOBBIX BEIWYUH IPEIMETOB B
pEaIbHON KU3HU, Pa3MEPOB TPHUPOAHBIX OOBEKTOB. Paznmdyarh pasmepsl 3THX
O00BEKTOB M0 MOPSAIKY BETUUHUHBI.

CtpouTh uepTeXUM K TEOMETPUUECKHMM 3ajayaM (C HCHOJIb30BAHUEM
CMBICIIOBO OIOPBI: HABOSIINE BOMPOCHI U/WIIH aJTOpUTMa yU4eOHBIX ACHCTBUI).

[Tonp30BaThCAd MNpU3HAKAMH PABEHCTBA TPEYrOJBHUKOB, HCMHOJIb30BaTh
NPU3HAKHU U CBOWCTBA PAaBHOOENIPEHHBIX TPEYTOJIbHUKOB TIPH PEIICHUH 3a71a4.

[IpoBOAUTE NOKA3aTENBCTBA HECIOKHBIX T€OMETPUUECKUX TEOPEM.

ITonp30BaThCsA MNpPU3HAKAMH PABEHCTBA MPSIMOYTOJBHBIX TPEYrOJIbHUKOB,
CBOMCTBOM MEIMaHBbI, IPOBEAEHHON K TUIIOTEHY3€ MPSAMOYTOJIbHOIO TPEYT OJIbHHKA,
B PEIICHUU T€OMETPUUECKHUX 3aj1ay (C UCIOIb30BaHUEM 3PUTEIIbHOW HATJISIHOCTH
W/WI1 BepOaIbHOM OTIOPHI).

OmnpenensiT MapauIebHOCTh MPSMBIX C TIOMOIIBIO YTIIOB, KOTOPbIE 00pa3yer
¢ HUMH cekymada. OnpeaensaTe NapauieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PacCTOSIHAN OT TOYEK OJHOM IPSAMOU 10 TOYEK APYrOM MPSMOM.

Pemats 3a1aun Ha KileTyaTon Oymare.

[IpoBOIUTH BBHIYMCICHUS W HAXOAUTH YHUCIOBHIE U OYKBEHHBIC 3HAUCHUS



YTJIOB B TEOMETPUYECKUX 33/1a4aX C UCIIOJIb30BAHUEM CYMMBI YTJI0B TPEYT'OJIbHUKOB
U MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BAaHHBIX IpPH IEPECEUCHUU JBYX
napajuielIbHbIX IPSMBIX CEKyllel. Pelarh npakTHyeckue 3a/1aud Ha HaXO0XKIAECHUE
YTJIOB.

Nmerts npencraBiaeHne 0 MOHATHE TEOMETPUYECKOI0 MECTA TOUYEK.

@opMyIMpOBaTh ONPEIEIECHUS OKPYKHOCTH U KPyra, XOpAbl U JHAMETPA
OKPYHOCTH, TOJIb30BaThCS UX CBOMCTBAMU. Y METh IMPUMEHATH 3TH CBOMCTBA MPH
peuieHnuy 3aaad.

OpueHTHpoOBaTbCS B MOHATHUAX: ONMCAaHHAs OKOJIO  TPEYroJbHHKA
OKPY>KHOCTb, LIEHTP ONHCAaHHOW OKpY:XHOCTH. OmnepupoBaTh Ha 0a30BOM YpOBHE
(dakTamMu 0 TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYroJIbHUKA MEPECEKAtOTCs B OJHOM
TOYKE, U O TOM, YTO CEPEAUHHBIC INEPIEHANKYISIPBI K CTOPOHAM TPEYrOJbHUKA
NIEPECEKAIOTCS B OTHOW TOYKE.

OpueHTupOBaThCA B TMOHATHUAX M ONEPUPOBATh Ha 0a30BOM ypOBHE:
KacaTelbHass K OKPYXKHOCTH, TEOpEMa O NEPHEHIAUKYISIPHOCTU KacaTeIbHOW M
paauyca, IpOBENEHHOTO K TOYKE KaCaHHUS.

HNmMers mnpencraBieHUE O NPOCTEUIIMX TI'E€OMETPHUYECKHMX HEPABEHCTB, HX
IIPAKTUYECKOM CMBICIIE.

IIpoBOANTE OCHOBHBIE TEOMETPUUYECKUE TTOCTPOCHHUSI C IIOMOIIBIO [IUPKYJIS U
JIMHEWKH.

8 KIIACC

Pacno3HaBaTh OCHOBHBIE BHUABl YETBIPEXYTOJIBHUKOB, WX 3JIEMEHTBHI,
IIOJIB30BATHCS UX CBOMCTBAMM NP PEIICHUHU F'€OMETPUYECKUX 3a1a4.

OpueHTUpOBaThCS B MOHATUH — TOUYKU MEPECEUCHHS] MEAUAH TPEYTrOJIbHUKA
(LeHTpa Macc) B pelieHruy 3aad.

Braners noHsaTueM cpeiHeil JIMHUU TPEYroJibHUKA U TPaIelHH, MPUMEHSTh
UX CBOWCTBA TMpHU PEIICHUH MPOCTEHUIINX TeoMeTpuueckux 3aaad. Hmerpb
npencrasiaeHue o teopeme daseca U TEOpeME O MPONOPLHUOHAIBHBIX OTPE3Kax,
NPUMEHATh WX JJISI PELICHHs] MPAKTHYECKUX 3a/ad (C OMOpOoM Ha 3pUTEIbHYIO
HaTJISITHOCTD ).

[IpuMeHSITh, NpU3HAKU TMOJO00US TPEYTOJbHHKOB B PEUICHUHM HECI0XHBIX
FEOMETPUYECKUX 3a/1a4.

[Tonb3oBaTecst Teopemoil Iludaropa nms pemieHUsT T€OMETPUYECKHX H
MPaKTUYECKUX 3a]1a4.

Branerp mnoOHATHSMHM CHHYCa, KOCHMHYyCa W TaHI€HCAa OCTPOro yria
OpSIMOYT'OJIBHOTO TpeyrosiibHUKa. [10oap30BaThCcsl 3TUMH NOHATHIMU JUISL PELICHUS
NPAKTUYECKUX 3a7a4 (TP HEOOXOJUMOCTH C OMOPON Ha AITOPUTM MPABUIIA).

Boluucnsare (paznuuHbiMH - cioco0amu) (C  OMOpoO Ha  CHPABOYHYIO
uHGOpMAIIMIO) IUIOMIAAs TPEYroJbHUKAa M IUIOMAAM MHOTOYTOJBHBIX (UTYD
(Monb3ysCh, T€ HEOOXOANUMO, KAJIBKYIATOpOM). [IpuMEHsATh noTydeHHbIE YMEHHUS
B MIPAKTUYECKUX 3a7a4ax.

Branerp NOHATHMAMHM BOMCAHHOIO M LIEHTPAJbHOIO YIja, HCIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX YIJIaX, YIVIaX MEXY XOpJAaMU (CEKYIIUMH) U YIII€ MEXIY
KacaTeJIbHOU U XOPJ0H MPU PELICHUHU NMPOCTEUIINX TEOMETPUUECKUX 3a/1a4.



Brnaners MoHATHEM OMHCAaHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSATHh CBOWCTBA
OMMCAHHOTO YETHIPEXYTONIBHUKA TTPHU PEIICHUU IPOCTEUIITNX 3a1ad.

[IpMeHATh MONMyYCHHBIC 3HAHUS Ha MPAKTUKE — CTPOUTh MaTEMAaTHUECKHE
MOJIETTH TSI 3a]1a4 PeaIbHON JKU3HHU U MPOBOJIUTH COOTBETCTBYIONTNE BHIYUCICHUS
C TpPUMEHEHUEM TMOJ00US U TPUTOHOMETPHUH (TMOIB3YSACh, TJE HEOOXOIUMO,
KAJIBKYJISITOPOM).

9 KJIACC

3HaThb TPUTOHOMETpPUYECKHE (QYHKLIHUUA OCTPBIX YIJIOB, HAXOJUTh C HX
IOMOIIBI0 PA3JINYHBIE 3JEMEHTHI IPSMOYTOJIBHOIO TPEYTrOJIbHUKA («penieHue
IPSIMOYTOJIbHBIX TPEYTOJILHUKOBY). HaxoauTs (¢ MOMOIIbIO KaJbKYISTOPA) JJIUHbI
Y YIJIbI JIJ1S1 HETaOJIMYHBIX 3HAUCHUH.

[Tonp30BaThCs hopMynamMu NPUBENEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXKJECTBOM Il HAXOXKJEHHUS COOTHOLIEHHA MEXIYy TPUTOHOMETPUUYECKUMU
BEJIMYMHAMH (C OITOPOM HA CIIPABOYHYIO MH(OpMAIIHIO).

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JIJIsl HAXOXICHHS PA3IMUHbIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIICHHE TPEYrOJIbHUKOBY»), MPUMEHATh HUX MpHU
pELICHUH MPOCTENIINX T€OMETPUIECKUX 3a1a4.

Bnagers noHsTHSMEH — nipeoOpa3oBaHHMA — MOAOOHS, COOTBETCTBEHHBIX
3JIEMEHTOB NOA00HBIX (uryp. Ilonap3oBaThCsi CBOWCTBAMHU 10100MS MPOU3BOJIBHBIX
buryp, ymMeTb BBIYUCIATH JJIMHBI M HAXOJUTh YIUIbl Y MOAOOHBIX ¢uryp (1o
aNropuTMy y4eOHBIX neicTBuii). [IpumMeHsTs cBOWCTBA MOJ00US B IPAKTUICCKUX
3aj1a4ax. YMeTh IPUBOJUTH NPUMEPHI NOAOOHBIX GUTYDP B OKPYKAIOLIEM MUpE.

[Tonb3oBaThcss TeopeMaMu (MO BU3YaJIbHOM OMOpPE) O MPOU3BENCHUH
OTPE3KOB XOPJI, O MPOU3BEICHUH OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeabHOM.

[Tonb30BaThCs BEKTOpaMH, MOHUMATh MX FEOMETPUYECKHI M (PU3NYECKUM
CMBICJ, TPUMEHSITh MX B PEHICHUH T'C€OMETPUYECKUX M (U3NYECKUX 3aaad.
[IpumeHsTh cKaJIIpHOE MPOU3BENCHUE BEKTOPOB ISl HAXOXKICHUS ITTUH U YTJIOB.

[Tonb30oBaThCs METOAOM KOOPAMHAT HA IUIOCKOCTH, NPUMEHSTh €ro B
pELIEHUH T€OMETPUUYECKUX U TPAKTHYECKHX 3a/1a4.

Bnagers NOHATHSAMU TPABUIBHOTO MHOTOYIOJIbHHUKA, JJIMHBI OKPYKHOCTH,
JUIMHBI IyTU OKPY>KHOCTH W PaJMaHHON MEphl yria, YMETb BBIYMCIATH IUIOIIAb
Kpyra M ero vacreil (c omopoid Ha crnpaBouHyro HHpopmaiuio). [IpumeHsTs
NOJyYEHHbIE YMEHHS B IPAKTUUECKUX 3aadax.

Haxoautb ocu (WM LEHTPBI) CUMMETPUU (GUTYP, NPUMEHSITH JIBUKEHUS
IJIOCKOCTH B IMPOCTEUIIUX CIydasiX.

[IpuMeHATh MONy4YEHHBbIE 3HAaHHUS HA NMPAKTUKE — CTPOUTh MAaT€MaTUYECKHE
MOJIEIIH JUISl 33/1a4 PEAIbHOM JKU3HU U ITPOBOJUTH COOTBETCTBYIOLINE BBIYMCIICHHUS
C NPUMEHEHHEM MOJ00MS M TPUTOHOMETPUYECKUX (QYHKUUN (MOJB3YyACh, TAE
HE00XO0UMO, KAJIbKYJISITOPOM ).

IULTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATBI OCBOEHWA [IPUMEPHOI1
PABOYEU ITPOT'PAMMbBI KYPCA «BEPOATHOCTD U CTATUCTHUKA

[IpenMeTrHble pe3yabTaThl OCBOCHUS Kypca «BeposSTHOCTh M CTaTUCTHUKA» B
7-9 Kxnaccax xapakTepHU3yHTCs CIEAYIOUUMUA YMEHUSMU.



7 KIIACC

Yurate wuHOpMaIUIO, MPEACTABICHHYIO B TalJWIaX, Ha JAUarpammax;
OpPEICTaBIATh JAaHHbIE B BUAE TaOJHI, CTPOUTH AUArpaMMbl (CTOJIOMKOBBIE
(cronmbuaTeie) W KPYroOBBIE) IO MacCHBaM 3HAYCHHHA (C HCIOJIb30BAHUEM
3pUTENBHON HATISAHOCTU W/WUIU BepOAIbHON OMOPHI).

OnuceiBaTh ¥ HMHTEPIPETHPOBATH  PEAIbHBIE  YHCIOBBIE  JAHHBIE,
npeJicTaBlIeHHbIE B TA0JIMIIaX, HA UarpaMmax, rpadukax.

OpueHTHpOBaTbCA B MOHATHUAX M ONEPUPOBATh MMM Ha 0a30BOM YpOBHE:
cpeaHee apudmeTnyeckoe, MeAMaHa, HauOoJblIee W HAUMEHbLIEE 3HAYEHUS,
pa3max.

Nmerp mpencraBieHUE O CIydallHOM WM3MEHUYMBOCTH Ha IpUMEpax IEH,
bu3nUecKX BETUYHMH, AHTPOIIOMETPUYECKUX JAHHBIX; MUMETh NPEICTABICHUE O
CTaTUCTHUYECKON yCTOWYHNBOCTH.

8 KUIIACC

W3Bnekatp ¥ mpeoOpa3oBbIBaTh HMH(POPMAIMIO, MPEICTABICHHYIO B BUIE
TabNull, TuarpamMm, rpadukoB; MPEACTaBIATh JaHHBIE B BUAE TaONMUI, JUarpaMm,
rpauKoB.

OnuceiBaTh  IIOCJI€  COBMECTHOIO  aHajiW3a JAHHbIE C  IOMOUIBIO
CTATUCTUYECKUX IOKa3aTeleil: CpelHUX 3HAaYE€HUW U Mep paccerBaHus (pa3Mmax,
JUCHEPCHSI U CTAHJAPTHOE OTKJIOHEHHE).

HaxonuTh 4acTOThI YMCIOBBIX 3HAYEHUN M YaCTOThI COOBITUM, B TOM YHUCIIE
Mo pe3yJbTaTaM HU3MEPEHUM W HaAOMIOJEeHUN (C HCMOJIb30BAaHUEM 3PUTEIHLHOU
HaTJBSITHOCTH M/WITH BepOAIbHOM OITOPHI).

HaxonuTe BepOsSTHOCTH CIy4alHBIX COOBITUI B ONBITAX, 3Has BEPOSITHOCTH
AJIEMEHTApHbIX COOBITHI, B TOM YHCI€ B ONBITaX C PABHOBO3MOXXHBIMHU
AJIEeMEHTAPHBIMU COOBITUAMM (C UCIIOJIb30BAaHUEM 3PUTENIbHON HArJISIAHOCTU W/WIIN
BepOAIbLHOM OIMOPHI).

Hmers mpencraBieHue O TrpagUuecKUx MOJEISAX: JEPEeBO CIy4ailHOTo
AKCIIEPUMEHTA, AUarpaMMbl Jijepa, YUuciIoBas mpsimas.

OnepupoBaTh NOHATHAMH Ha 0a30BOM YPOBHE: MHOYKECTBO, ITOJIMHOXECTBO;
BBITIOJIHATh ~ OMEpaldd  HAaJ MHOXECTBaMH: OObEIMHEHHE, TIepeceueHue,
JIOTIOJTHEHUE; MTEPEUUCIIATh 3JEMEHTHl MHOXKECTB; IPUMEHATH CBOMCTBA MHOXKECTB
(C HCTIOJIb30BAHUEM BU3YAJIBHOM OIOPHI).

WNmethb mipesicTaBiieHde O rpapuuecKoM MPEACTaBICHUE MHOYKECTB U CBSI3EH
MEX1Y HUMU JUJI ONMCAHMS MPOLECCOB U SBJICHUW, B TOM YHUCIE NPU PELIECHUU
3a/1a4 U3 Jpyrux yueOHBIX MPEAMETOB U KYpPCOB.

9 KNIACC

W3Bnekath u mOpeoOpa3oBbIBaTh HUHQPOPMAIUIO, TMPEJICTABICHHYIO B
Pa3IUYHBIX HMCTOYHUKAX B BHJE TaONUWIl, nuarpamm, TpaduKoB; MPEICTABIATH
JTaHHBIC B BUJI€ TaOJIMII, TUAarpaMm, rpapuKoB.

Pemats mpocreiinmue 3amaun OpraHU30BAaHHBIM TIEPeOOpPOM BapUAHTOB, a
TaK)Ke C UCIOJIb30BaHUEM KOMOMHATOPHBIX MPaBUII U METOJIOB.



Nwmers mpencrapieHue 00 omucaTeIbHBIX XapaKTePUCTUKAX JIJII MAaCCHBOB
YUCJIOBBIX JJAHHBIX, B TOM YHCJI€ CPETHUE 3HAUEHUS U MEPHI PACCEUBAHUSI.

HaxonuTe 4acTOThl 3HAYEHHUI U YaCTOTHI COOBITHSI, B TOM YHUCJE MOJIb3YSACh
pe3yabTaTamMu MPOBEIEHHBIX U3MEPEHU U HaOJI01eHUH (C OMOPOoil Ha CIIPABOYHYIO
uH(pOpMAITHIO).

HaxonuTh BEpOSTHOCTH CIy4ailHbIX COOBITHI B M3Y4YEHHBIX ONbITAX, B TOM
YHUCJIE B OIBITaX C PABHOBO3MOXXHBIMHU 3JIEMEHTApPHBIMU COOBITHUSIMH, B CEpPHUSIX
UCIIBITAHUN JI0 TIEPBOTO yCIIEXa, B CEPUAX MCIBITaHUN bepHyIu.

Nmers mpeacTaBiieHHEe O CIydyalHOM BEJIMYMHE W O pachpeicieHuu
BEPOSATHOCTEMN.

Nmerr mpencraBieHHe O 3aKOHE OOJBIIMX 4YHCET KaK O TMPOSBICHUU
3aKOHOMEPHOCTH B CITy4allHOW M3MEHYMBOCTU M O POJIM 3aKOHA OOJBIIUX YUCEN B
IPUPOJIE U OOIIIECTBE.

METANPEJIMETHBIE PE3YJIBTATHI

Osnaoenue YHUGEpCanbHbIMU yueoHviMu no3HasamebHbIMU
oelicmeuamu:

YCTaHABIIMBaTh MPUYUHHO-CIEJCTBEHHBIE CBSI3W B  XOJI€ YCBOEHUS
MaTEMAaTHYECKOI0 MaTEpUAIIa;

C TIOMOIIIBI0 YUUTENSI BEIOMPATh CIOCO0 pEeIieHus] MaTeMaTHIeCKOW 3aaun
(cpaBHUBaTh BO3MOKHBIE BAPUAHTHI PEUICHU);

MPUMEHSITh U TPeoOpa3oBbIBaTh 3HAKM W CHUMBOJIBI B XOJ€ pEIICHUS
MaTeMaTHYEeCKUX 3a/1a4;

YCTaHABJIMBATh UCKOMOE M JIAHHOE MPU PEIIEHUH MaTeMaTUYECKOU 3a/1auH;

MOHUMATh U UHTEPIPETUPOBATh UHPOPMAIUIO PA3TUYHBIX BUAOB U (hopMm
NIPEACTaBIICHNUS,

WUTIOCTPUPOBATH periaeMble 3a/1auu rpa)uuecKuMU CXeMaMu;

3¢ (HEKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH H(OPMAITHIO.

MOHUMATh M MCIOJIb30BaTh MaTEMaTUYECKHWE CpEeACTBAa HATrJSIHOCTH
(rpaduku, auarpaMmbl, TaOJMUIBI, CXEMbl W JAp.) [ WLIIOCTPALUH,
UHTEpIpETALUU, apIyMEHTALUU.

Osnadenue  yHugepcanvHvlMu  y4eOHbIMU KOMMYHUKAMUGHBIMU
oelicmeuamu:

OpPraHU30BBIBATH Y4E€OHOE COTPYIHMUYECTBO M COBMECTHYIO JEATEIbHOCTh C
YUUTENIEM B MPOIIECCEe PEIICHUs 3a/ay;

B3aMMOJICHCTBOBATh U HaXOJIUTh 00IIIHE CITIOCOOBI padOTHI;

apryMEHTHPOBATh CBOIO TMO3ULUIO W KOOPAMHUPOBATH €€ C TMO3UIUIMU
napTHEPOB B COTPYTHUYECTBE IMPHU BHIPAOOTKE OOINEr0 pEelieHHss B COBMECTHOM
NEeATEIbHOCTH;

BBITIOJIHATh CBOKO 4YacTh PaOOThI, JOCTUTaTh KAaY€CTBEHHOI'O pe3yJibTaTa U
KOOPJIMHUPOBATh CBOM JIEUCTBHSI C IPYTUMU YWICHAMH KOMaHbI (€CIM YYCHUK HE
OJINH);

OLICHMBATh KaUY€CTBO CBOETO BKJIAJa B OOIINI TPOIYKT.

Osnadenue yHugepcanbHblMu y4eOHbIMU PECYIAMUCHBIMU 0CliCINEUAMU:

CTaBUTH IIEJIA, BEIOMPATh W CO3/aBaTh QJITOPUTMBI JJIS PEIICHUS y4eOHBIX
MaTEeMaTUYECKUX MPoOIieM;



IJIAHUPOBATh U OCYUIIECTBJISATH JIESITEIBHOCTh, HAIIPABICHHYIO HA PEUICHUE
3aJ1a4 MCCJIEI0BATEIILCKOTIO XapakTepa.

dbopMyIUpoBaTh M yIEPKUBATh Y4eOHYIO 3ajady, COCTaBIIATh IUIAaH U
MOCJIEA0BATCIbHOCTD JCHCTBUM;

OCYIIECTBJISITH KOHTPOJIb IO 00pa3Iily ¥ BHOCUTh HEOOXOIMMbIE KOPPEKTHUBEHI;

aJIcKBaTHO OIICHUBATh MPABWIBHOCTh WM OIIMOOYHOCTH BBITIOJHEHUS
y4eOHOU 3a7auu, €€ OOBEKTUBHYIO TPYIAHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€
pelieHus;

CIMYATh CMOCO0 JIEUCTBUS U €ro pe3ysbTaT C 3aJaHHBIM STAIOHOM C LETbIO
oOHapyXeHUs OTKJIOHCHUH U OTJIMYUMA OT ATaJOHA.

MPEABUIETh TPYAHOCTH, KOTOPhIE MOTYT BOBHUKHYTD MPU PEIICHUU yueOHOU
3aJ1a4u;

MOHUMATh PUYHUHBI, IO KOTOPHIM HE OBLIT JIOCTUTHYT TPEOYEeMbIi pe3ysibTaT
JESATENbHOCTU, ONPEACNISATh MO3UTUBHBIE U3MEHEHUSI U HAMNPABJICHUS, TPEOYIOIne
JTajdbHEHIIeH paboThI;

PEryJIupoBaTh COCO0 BBIPAKEHUS IMOLIUM.

JIMYHOCTHBIE PE3YJIbTATDI:

MOTHBAITUS K O0yYEHUIO MATEMATHUKE U TIeJICHAIIPaBICHHON MO3HABATEIIHHOM
NeSITEeNbHOCTH;

MOBBIIICHUE YPOBHS CBOEH KOMIIETCHTHOCTH 4Yepe3 IMPaKTUYECKYIO
JeSTENHbHOCTh, TPEOYIONIYI0 MaTeMaTHYECKUX 3HAHWH, B TOM 4YHUCJE YMEHUE
YUHUTBCS Y APYTHX JTFOCH;

CIIOCOOHOCTh ~ OCO3HABaTh CTPECCOBYIO CHUTYalldio, OBITh TOTOBBIM
JIENCTBOBATh B OTCYTCTBHE rapaHTHH ycIiexa;

criocoOHocTh oOyuaronuxcsi ¢ 3[IP k oco3Hanuto cBoux AeHUIIMTOB U
MPOSIBIICHUE CTPEMIICHHSI K UX MPEOA0TIEHUIO;

CIIOCOOHOCTh K CAMOPA3BUTHIO, YMEHUE CTAaBUTh JOCTHKUMBIC TIEITH;

YMEHUE pPa3Iuydarh y4eOHBIC CUTYyaIlMd, B KOTOPHIX MOYHO JI€HCTBOBATH
CaMOCTOSITETIbHO, W CHUTYalldd, TJIe CJEAyeT BOCIOJIb30BaThCS CIPABOYHOM
uH(GOpMAITUEH I JPYTUMHU BCIIOMOTATEILHBIMHU CPEIICTBAMH,

CIIOCOOHOCTh TIEPEHOCUTH TIONYYCHHBIE B XOJ€ OOy4YeHHUs 3HaHUA B
aKTyaJbHYIO CUTyanuio (TIpW PEIICHWH JKATEHCKUX 3a7ad, TPeOYHOIHX
MaTeMaTH4YECKUX 3HAHUN);

OBJIaJIcHWE OCHOBAMH (PMHAHCOBOM IrPaMOTHOCTH.

[TOYPOYHOE IINTAHMPOBAHUE
7 KJIIACC ( reomerpus )

Ne HasBanne TeMbl ypoka Kon-Bo
n/n 4acoB
1 [pocreiinme reoMeTpruuecKue 0ObEKThI 1




2 MHOroyrojapHUK, JIoMaHasi 1
3 CMeXHBIC U BePTHKAIBHBIC YTIIBI 1
4 CMe)XHBIC U BEPTUKAIBHBIC YTIIbI 1
5 CME)XHBIC U BEPTUKAIBHBIC YTIIbI 1
6 W3mepenue MTMHEHHBIX U YTIOBBIX BEJIMYMH, BHIYUCICHHE OTPE3KOB U 1
YTJIOB
7 W3mepeHne TUHEHHBIX U YTIIOBBIX BEJMYMH, BBIYACICHUE OTPE3KOB U 1
yTJIOB
8 [epumeTp ¥ mIomaas GUryp, COCTABICHHBIX U3 MPSIMOYTOJbHUKOB 1
9 [epumeTp 1 I0mA s PUTYp, COCTABICHHBIX U3 MPSIMOYTOJbHUKOB 1
10 [oHsiTHE O paBHBIX TPEYTOJILHUKAX U TIEPBUYHBIC IPECTABICHUS O 1
paBHBIX UTypax
11 Tpu npu3Haka paBeHCTBA TPEYTOJIbHUKOB 1
12 [Tpu3Haku paBeHCTBA MPSIMOYTOJIbHBIX TPEYTrOJILHUKOB 1
13 CBoiicTBO MeUaHbI PSIMOYTOJILHOTO TPEYTOJIbHHUKA, TPOBEAEHHON K 1
THIIOTEHY3¢
14 PaBHOOEIpEHHBIC M PABHOCTOPOHHUE TPEYTOJbHUKHU 1
15 [Tpu3HaKky u CBOMCTBAa paBHOOCAPEHHOTO TPEYTOJbHHUKA 1
16 HepaBeHcTBa B reomerpun 1
17 HepaseHnctBa B reomeTpuu 1
18 [IpsiMOYTOJIBHBIN TPEYTOJIBHUK € yriaoM B 30° 1
19 Kontposnsnas padora no teme "TpeyroabHUKH" 1
20 [lapasiesnbHble NpsIMbIE, UX CBOMCTBA 1
21 Hakpecrt nexaiune, COOTBETCTBEHHBIE M OJJHOCTOPOHHUE YIJIBI, 1
o0pa3oBaHHbIC IPH MEPECEUCHUH MAPAIIICIBHBIX MPSIMBIX CEKYIIEH
22 [Tpu3Hak napamienbHOCTH MPSIMBIX Y€pe3 paBEHCTBO PACCTOSIHUM OT TOUEK 1
OJIHOM ITPSIMOM 10 BTOPOU IIPSIMOM
23 CyMmMa yrIIoB TPEYroJbHUKA 1
24 BremHue yribl TpeyrojabHUKa 1
25 Kontposnbnas padota o teme "llapanienpHbie IpsSMbIE, CyMMa YIJIOB 1
TpeyrojabHHuKa'
26 OKpy’KHOCTb, XOPJIbl U JUAMETP, UX CBOMCTBA 1
27 KacarenpHasi K OKpY>KHOCTH 1
28 OKpY>KHOCTb, BIIUCAHHAS B YIOJl 1
29 buccekTpuca u cepeIMHHBIN NEPICHANKYJIISAP KaK TEOMETPUICCKHAE MECTa 1
TOYEK
30 OKpYXHOCTb, OITUCAHHASI OKOJIO TPEYTOJIbHHUKA 1
31 OKpy’KHOCTb, BIIUCAHHAS] B TPEYTOJIbHUK 1
32 [TpocTeiimme 3a1a4n Ha TOCTPOCHHE 1
33 [Ipocreiimue 3a1a4n Ha MOCTPOCHUE 1
34 [ToBTOpeHME 1 0000IIEHNE 3HAHUN OCHOBHBIX IMIOHATHH U METOJIOB Kypca 7 1
KJj1acca
HWroro: 34

I[TIOYPOYHOE IINTAHMPOBAHUE

7 KIIACC ( BepOsITHOCTb M CTATHCTHKA )




Ne Ha3BaHne TeMbl ypoka Kon-Bo
n/n 4acoB
1 [IpencraBienne faHHBIX B TaOIMIIAX 1
2 [IpakTryeckre BBIYUCICHUS 110 TAOJUYHBIM JAHHBIM 1
3 W3Bnedenue n MHTEpIIpEeTAs TAOIHMYHBIX JAHHBIX 1
4 [IpakTuyeckas padora "Tabmuimsr" 1
5 I'paduueckoe npeacTaBieHNe JAHHBIX B BHIE KPYTOBBIX, CTOIOMKOBBIX 1
(cTonb9aTeIX) TUarpaMm
6 Urenue u noctpoenue auarpamm. [IpumMepsl nemorpapuueckix auarpaMmm 1
7 [IpakTuueckas padota "{narpammer" 1
8 Yucnossie HaOOpwI. Cpenraee apudmerndeckoe 1
9 Yucnossie HaOOpwI. Cpenraee apudmerndeckoe 1
10 Menaunana 9ucioBoro Habopa. Y CTONYMBOCTh METHAHBI 1
11 Menaunana 9ucioBoro Habopa. Y CTONYMBOCTh METHAHBI 1
12 [Ipaktuyeckas padora "CpenHue 3HaueHUs " 1
13 Haubounpiiee 1 HauMeHbIIIee 3HaUYEHHSI YMCI0BOro Habopa. Pazmax 1
14 Haubonbiiee u HanMeHblIee 3HaUEHUS YUCIOBOTO Habopa. Pazmax 1
15 HauGonpliee u HaMeHblIIee 3HaUYE€HUS YUCIOBOro Habopa. Pazmax 1
16 KonTponbHas pabdora no remam "lIpencraBnenue qaHHbeix. OnucarenbHas 1
cTaTuctuka"
17 CnyyaliHasi ©'3MEHUUBOCTb (IIPUMEPHI) 1
18 YacToTa 3HaYSHUHM B MacCHUBE JaHHBIX 1
19 ['pynmupoBka 1
20 I'uctorpammbl 1
21 I'uctorpammbl 1
22 [IpakTuyeckas padora "CiyvaliHas ©3MEHYNBOCTD" 1
23 I'pad, BepmunHa, pedpo. [Ipencrasnenune 3axauu ¢ momMouisio rpada 1
24 Crernienb (BaJIEGHTHOCTH) BepIIMHEL. Yncio pédep u cyMMapHasi CTeNieHb 1
BepinH. [lens 1 nukn
25 Hens u nuxi. [Tyte B rpade. [IpeacraBnenue o CBI3HOCTH rpada 1
26 [IpencraBnenue 06 OpUEHTUPOBAHHBIX Tpadax 1
27 Cry4aiiHblii OIBIT U CTy4alfHOE COObITHE 1
28 BeposiTHOCTB 11 yacToTa coOBbITHS. POJIb MaJIOBEPOSATHBIX U TPAKTHUECKU 1
JIOCTOBEPHBIX COOBITHH B IPUPOJIE U B OOIIECTBE
29 MoHeTa u urpaiabHas KOCTb B TEOPUHU BEPOSTHOCTEH 1
30 [IpakTuueckas padota "Hactora BeimageHus opia' 1
31 Kontponbhas padota no remam "Ciyuaiinasi u3MeHYHBOCTh. ['padol. 1
BepositHOCTB citydaitHOro coObITHS "
32 [ToBTOpenue, o6oo6menue. [IpencraBicHne TaHHBIX 1
33 [ToBTOpenue, 0600menne. OnucaTeabHas CTAaTUCTHKA 1
34 [ToBTopenue, 06061eHNEe. BEpOsATHOCTD CIly4aitHOro COOBITHS 1
Utoro: 34

I[TIOYPOYHOE INTAHMPOBAHHUE

7 KJIACC (anrebpa )




Neri/rt | Tema ypoka Kon-Bo
4acoB
1 [loHsTHE panMOHATIBLHOTO YUCIa 1
2 Apudmernueckue necTBUS ¢ pallMOHAIBHBIMU YHCIIAMHU 1
3 ApudmeTrndeckne AeUCTBHS C pallMOHATLHBIMA YHCIAMHU 1
4 CpaBHeHue, yHnopsii0UMBaHUe PALlMOHAIBHBIX YHCET 1
5 CreneHb ¢ HaTYpaJbHBIM ITOKa3aTeNeM 1
6 CreneHb ¢ HaTYpaJbHBIM ITOKa3aTeNIeM 1
7 Pemienne oCHOBHBIX 3a/1a4 Ha ApoOU, MMPOIEHTHI U3 PEATBHON MPAKTUKA 1
8 Pemienne oCHOBHBIX 3a/1a4 Ha ApoOU, MPOIEHTHI U3 PEATbHON MPAKTUKA 1
9 [Ipu3HaKku IETMMOCTH, PA3JIOKEHUsI HA MHOXKUTEIIN HATYPaJIbHBIX YHCEI 1
10 [Tpu3sHaky 1EIMMOCTH, Pa3I0KEHHUsI HA MHOYKUTENIN HATYPAJIBHBIX YHCEI 1
11 Peanpabie 3aBucumoctu. [Ipsmast u oOpaTHast IpOIOPIHOHATBHOCTH 1
12 Peanpubie 3aBucumoctu. [Ipsmast u oOpaTHast IpOIOPIUOHAIEHOCTH 1
13 KonTponbHas padota o teme "PanmonansHbie yncia' 1
14 ByKBEHHBIE BBIpa)KEHUS 1
15 [lepemennsle. JlonmycTUMble 3HAUEHUS IEPEMEHHBIX 1
16 Dopmysl 1
17 [IpeobpazoBanne OYKBEHHBIX BBIPAKCHUMN, PACKPHITHE CKOOOK U 1
NPUBEACHUE MOJTOOHBIX CIIaraeMbIX
18 [IpeoOpazoBanne OYKBEHHBIX BBIPAKECHUN, PACKPBITHE CKOOOK 1 1
IPUBEICHUE MOT00HBIX ClIaraeMbIX
19 CBolicTBa CTENEHU C HaTypalbHBIM MOKa3aTeJIeM 1
20 CBolicTBa CTENEHU C HATYPaJIbHBIM MIOKa3aTelIeM 1
21 CBolicTBa CTENEHH ¢ HATYypaJIbHbIM II0KA3aTeJIeM 1
22 MHorowieHbI 1
23 MHorowieHbI 1
24 CrnoxeHue, BBIYUTaHNE, YMHOKEHHUE MHOTOYJICHOB 1
25 CrnoxeHue, BBIYUTaHNE, YMHOKEHHUE MHOTOYJICHOB 1
26 CrnoxeHue, BBIYMTAHNE, YMHOKEHHUE MHOTOYJICHOB 1
27 CroxeHue, BEIUUTAHNE, YMHOKEHUE MHOTOWICHOB 1
28 DopMyIBI COKPAIIEHHOTO YMHOKEHHS 1
29 DopMyIIbl COKPALEHHOIO YMHOXKCHHUS 1
30 DopMyIbl COKPAIEHHOTO YMHOKEHHUS 1
31 DopMyIbl COKPAIEHHOTO YMHOKEHHUS 1
32 PaznokeHne MHOTOWICHOB HA MHOXKUTEITN 1
33 PaznoxkeHne MHOTOWICHOB HA MHOXKUTEITN 1
34 Pa3noxeHne MHOIrOWIEHOB HA MHOKHUTENH 1
35 KonTponbHas paboTa o teme "Anredpandeckue BoIpakeHus" 1
36 YpaBHeHUe, paBuiIa MpeoOpa3oBaHus YPaBHEHNUS, PABHOCUIILHOCTh 1
YpaBHEHUU
37 JIuneitHOEe ypaBHEHHE ¢ OJHOW NIEPEMEHHOM, PELIECHNE TUHEHHBIX 1
ypaBHCHHI
38 JIuneiHOE ypaBHEHHE C OHOM TIEPEMEHHOM, PEIICHNE TMHEHHBIX 1
YpaBHEHUU
39 Pemienue 3aqa4 ¢ moMoINbI0 ypaBHEHUH 1
40 Pemenue 3aga4u ¢ moMoIIbI0 ypaBHEHUH 1
41 Pemenue 3a1a4 ¢ NOMOILBIO YpaBHEHUN 1
42 JluHeitHOe ypaBHEHHE C IBYMS ITEPEMEHHBIMH U €T0 rpaduK 1
43 JluHeliHOE ypaBHEHHE C IByMsI IEPEMEHHBIMH U €T0 TpaduK 1
44 Cucrema IByX JUHEHHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMU 1




45 CucreMa IByX JTUHCHHBIX YpaBHEHUH C IBYMsI IIEPEMCHHBIMHU 1
46 Pewenue cucrem ypaBHeHHi 1
47 Pemenue cuctem ypaBHeHUH 1
48 Pemenue cuctem ypaBHeHUH 1
49 Pemenue cuctem ypaBHeHUH 1
50 KonrponsHas pabota no teme "JIuHeiiHslie ypaBHEHUS " 1
51 KoopaunaTa Touku Ha TpsiMon 1
52 YucnoBble TPOMEKYTKH 1
53 Paccrosinne Mexxay TByMsl TOUKaAMU KOOPJUHATHOM MpsMOi 1
54 [IpsimoyrosbHas cucteMa KOOpAUHAT HA TUNIOCKOCTH 1
55 [IpsiMoyTosbHas CHCTEMa KOOPIUHAT Ha IJIOCKOCTH 1
56 [Tpumeps! rpadukoB, 3aJaHHBIX HOPMYITaAMU 1
57 [Tpumeps! rpadukoB, 3aJaHHBIX HOPMYITAMU 1
58 [Tpumeps! rpaduKoB, 3aJaHHBIX HOPMYITAMU 1
59 IMonsTre pyHKIMU 1
60 I'paduk pyHKIHN 1
61 CoiicTBa GyHKIHIA 1
62 Jluneiinast GyHKIMSA 1
63 [Toctpoenue rpaduka TuHEHHON QyHKIMH 1
64 [Toctpoenue rpaduka muHeHON QyHKIIN 1
65 I'paduk pyHKIINN Y =[X]| 1
66 [ToBTOpEeHUe OCHOBHBIX MOHSATHI U METOJIOB Kypca 7 Kinacca, 00001eHue 1
3HAHUU
67 [ToBTOpEeHHME OCHOBHBIX TIOHATHI M METOJIOB Kypca 7 Kiacca, 00001eHme 1
3HAHUM
68 [ToBTOpEeHUEe OCHOBHBIX MOHSATHI U METOJIOB Kypca 7 Kinacca, 00001eHue 1
3HAHUHI
Uroro : 68




