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[HOACHUTEJIBHAA 3AITNCKA

Pabouas mporpamMMa mo mareMaTHKe [UIs OOy4aromIMXCs C 3aJEP)KKON ICUXHYECKOTO
pa3Butus (nanee — 3[1P) Ha ypoBHE 0CHOBHOTO 0011er0 00pa3oBaHus MOJArOTOBJIEHA HA OCHOBE
@DenepanbHOTO  TOCYJApCTBEHHOTO  00pa30BaTENIbHOTO — CTaHAApTa OCHOBHOTO — OOMIETo
obpazoBanus (IIpuka3z Munnpocsemenuss Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBan
MunuctepctBoM toctuiiuu Poccutickoit @enepanuu 05.07.2021 r., per. Homep 64101) (nanee —
dI'OC 000), IlpumepHOil amanTHPOBAHHOW OCHOBHOH 0Opa30BaTEIbHON IPOrPAMMBI
OCHOBHOT'O 0011er0 00pa30BaHusl 00YJaIOUINXCS € 3aI€PIKKOI IICUXUYIECKOTO pa3BUTHs (anee
— ITAOOIT OOO 3I1P), ITpumepHoit paboueii mporpaMMbl OCHOBHOTO 00IIIEr0 0Opa30BaHUs 1O
npeamery «Maremartukay», [IpuMepHON porpaMMbl BOCIIUTAHMS, C YYETOM PacCIpeIeIeHHbIX
o KJIaccaM MpOBepsieMbIX TPeOOBAHUN K pe3ysbTaTaM OCBOCHHS AJIaTUPOBAHHON OCHOBHOM
00pa3oBaTenbHONM POrpaMMbl OCHOBHOTO OOIIEro o0pa3oBaHUsl 0O0YYAIOIIUXCS C 3aJCPKKOU
MICUXUYECKOTO pa3BUTHsA. B paboueil mporpamme yuTeHbl uien u mnosoxenus Konuenuuu
pa3BUTHs MaTeMaTHuecKoro oopasoBanus B Poccuiickoit denepanuu.

BocnurarenbHblil MOTEHIMAT IPEAMETA PEATU3YETCS Yepes:

YCTaHOBJIEHHUE JIOBEPUTEIBbHBIX OTHOLIEHUN MEXy YUYUTENIEM U yUYEHUKAaMH, CIOCOOCTBYIOLIUX
MO3UTUBHOMY BOCIIPUSTHUIO yYalllMUMHCS TPeOOBaHUN M NPOCHO YUMTENs, MPUBICUYEHUIO HX
BHUMaHMUA K OOCyXJaeMoill Ha ypoke HHpopManuu, akTHBM3allUM HX I03HAaBaTEIbHOU
NeSITeIbHOCTH;

noOyX/IeHUE IIKOJIBHUKOB COONIIOIaTh HAa YPOKE OOIEHpPUHATHIE HOPMBI TIOBEACHHUS, IPaBUIIa
OOLIeHUsT CO CTaplIMMU (YYUTEISIMH) U CBEPCTHUKAMHU (ILKOJIbHUKAMM), IPUHLIUIBEI y4eOHON
JUCLUIUIMHBI U CAMOOPTaHU3aIiH;

NpUBJICUYEHHE BHHMMAHUsS IIKOJBHUKOB K LEHHOCTHOMY AacHeKTy H3y4aeMbIX Ha YypoKax
SBJICHUH, OpraHu3anus ux paboThl C IMOJyyaeMoOil Ha ypoKe COIMaJbHO 3HAYMMOM
uHpopMalreil — HHUIIMMPOBAHUE €€ 00CYKJCHMS, BbICKAa3bIBAaHHS yJalllUMUCS CBOETO MHEHHUs
IO €€ MOBO/TY, BEIPAOOTKH CBOETO K HEll OTHOIIECHUS;

UCITIOJIb30BaHUE BOCIMTATEIbHBIX BO3MOXKHOCTEH coJepxkaHus Yy4eOHOro mpeaMera uepes
JEMOHCTPALMIO JETSIM IPUMEPOB OTBETCTBEHHOI'O, I'PAKIAHCKOTO IOBEIEHUS, INPOSIBICHUS
4eJI0BEKOII00Us M J0OpOCepIeUHOCTH, Yepe3 MOoJ00p COOTBETCTBYIOLIMX TEKCTOB Ul UTEHHUS,
IPOCMOTpa M aHAJIKW3a 33/a4, MPOOJIEMHBIX CUTYAIMH 11 00CYXJIEHHs B KJIacce;

IPUMEHEHHE Ha YPOKE MHTEPAKTHBHBIX (POpPM PabOTHl yuyaIIMXCs: MHTEIIEKTYaJIbHOW WIPHI,
CTUMYJIMPYIOIINX T103HABATEIbHYI0O MOTHBAILMIO IIKOJIBHUKOB; AMCKYCCUM, KOTOpBIE IAIOT
y4YalmMcsi BO3MOKHOCTh TPUOOPECTH OTBIT BEJEHUSI KOHCTPYKTUBHOTO JHaiora, BKIIIOUEHUE B
YPOK MTPOBBIX HPOLEAYpP, KOTOPbIE MOMOTAIOT MOAJIEPKaTh MOTUBALMIO JIeTEH K MOJyYEHUIO
3HAHUW, HAJIAKUBAHUIO MO3UTHUBHBIX MEXKIMYHOCTHBIX OTHOIIEHHMH B KJacce, MOMOTaroT
YCTaHOBJICHUIO JOOpOKeIaTeIbHOM aTMoc(ephl BO BpeMs ypOKa,

opranuzaisi medcrBa  MOTMBHPOBAHHBIX W OPYAMPOBAaHHBIX  yyalllUXCs HaX  HX
HEYCIEBAIOIMMU OJIHOKJIACCHUKAMH, JalolIero IIKOJIbHUKAM COLMAIbHO 3HAYMMbBIH OIBIT
COTPYJIHUYECTBA U B3aMHON TTOMOIIIH;

MHUIUUPOBAHUE M TOJJIEP)KKa HCCIEA0BATENbCKON NEeATENbHOCTH IIKOJIBHUKOB B paMKax
peaM3allud MU WHAWBHUIIYAJbHBIX W TPYIIOBBIX HCCIENOBATEIbCKUX MPOEKTOB, YTO JACT
IIKOJIbHUKAM BO3MOXHOCTh IPHOOPECTH HAaBBIK CAMOCTOSATEIBHOTO PEIICHUS TEOPETUUYECKON
po0JIeMbl, HaBbIK T€HEPUPOBAHUSA U O(hOPMIIEHUSI COOCTBEHHBIX MAEH, HaBBIK YBa)KUTEIBLHOTO
OTHOILEHUSI K 4YyKUM HJesiM, O(QOpPMIIEHHBIM B paboTax Ipyrux HCClIenoBaTeIe, HaBbIK
NyOJIMYHOTO BBICTYIUIEHUS IIepe ayauTOpHUed, apryMEHTUPOBaHMs W OTCTaUBAaHUS CBOEH
TOYKU3PEHMUSL.



Coaepxanue o0yyeHHs

OcHoBHblE JHHHM cojJepkaHusi kypca «Marematuka» B /-9 kmaccax: «Yucna u
BBIUUCIICHUS», «Anredpay («Anredpanydeckue BBIPOKEHHs», «YpaBHEHHSI U HEPABEHCTBAY),
«Dynkmuny», «l'eomerpus» («I'eomerpuueckue Qurypsl M HX CBOWCTBay, «l3MmepeHue
FEOMETPUUECKUX BEIMYMHY»), «BeposTHOCTh M cTarucTuka». JlaHHBIE JTUHUM Pa3BUBAIOTCS
napajuiesIbHO, KaXKJasi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OHAKO HE HE3aBUCHUMO OJIHA
OT JIpYTO#, a B TECHOM KOHTAaKTe U B3auMoaeicTBuu. Kpome 3Toro, ux o0beAUHSET JOTrHIecKast
COCTABJISIIOLIAS,  TPAAMIMOHHO  MPHUCYIIAas  MaTeMaTWKe W  [POHU3BIBAKOIAS  BCE
MaTeMaTHYeCKue Kypchl M cozepkarenbhbie JuHuH. CdopmynupoBanHoe B DenepanibHOM
roCy/1apCTBEHHOM 00pa30oBaTENbHOM CTaHJIapTe OCHOBHOIO 001ero oOpa3oBaHus TpeOOBaHUE
«yMETb OIEpUPOBATh MOHITHUSIMU: OIPEJEICHHUE, aKCHOMa, TEOPEMA, J10Ka3aTeIbCTBO; YMEHUE
pacno3HaBaTh UCTHUHHBIE U JIOKHBIE BBICKA3bIBaHUSI, PUBOJUTH IMPUMEPHI U KOHTPIPUMEPHI,
CTPOUTh BBICKA3bIBaHUS U OTPULIAHUS BBICKA3bIBAHUN» OTHOCUTCA KO BCEM KypcaM, a
dbopMupOBaHUE JOTUYECKUX YMEHUUH pacmlperensercs MO BCeM rojaaM OOy4deHHs Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHMUsI.

Copepxannie 0Opa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ylbTaTaM OCBOCHHUS
[IPOrpaMMbl, pacipeleIEHHBIM 110 FoJjaM 00y4eHHUsI, CTPYKTYPHUPOBAHO TaKUM 00pa3oM, YTOObI
KO BCEM OCHOBHBIM, MPUHIIMITHAIBHBIM BOIPOCaM O0ydJaroluecs oopamarbcs HEOAHOKPATHO,
yTOOBl  OBJQJICHHE MaTeMaTUYECKUMHU MOHSATHSMM W  HaBbIKAMU  OCYLIECTBIISJIOCH
MOCIIEAOBATEIbHO M MOCTYNATEeNbHO, C COOMIOICHUEM MPHUHIIUIIA TPEEMCTBEHHOCTH, a HOBBIE
3HaHMS BKJIIOYAJINCh B OOILIYI0 CHCTEMY MAaTEMaTHUECKHUX IPEACTABICHUN OOYy4aroIMXcs C
3I1P, pacmmpsis u yrayOmss e€, oOpazys MpOYHbIE MHOXKECTBEHHBbIE CBsi3H. Llemm u3ydeHus
yuebHoro nmpenMera «MaTemaTukay NpecTaBieHbl B pabodell mporpaMMe OCHOBHOI'O OOIIEro
o0Opa3oBaHusl.

OcoGennocTu 0T0Opa M afanTanuM y4e0HOr0 MaTepuasa o MaTeMaTHuKe

OOyuenune yyeOHOMY mpeamery «MaTeMaTHKa CTPOUTCS Ha CO3JaHUU ONTHMAJbHBIX
YCJIOBH JIJIs1 YCBOSHHS TPOrpaMMHOTo MaTtepuana ooydatomumucs ¢ 3[1P. bonbiioe BHuManue
ynensercss oToopy ydeOHOro marepuaiga B COOTBETCTBUM C IMPHHLMIIOM JOCTYHHOCTH IPH
COXpaHEHHH 0011ero 0a30BOro ypoOBHs, KOTOPHIN JOJDKEH IO COJEPKaHHUI0O U 00beMy OBITh
aJanTUPOBaHHBIM  Jns  oOydatommuxcs ¢ 3[IP B cooTBeTcTBUM € HUX  OCOOBIMH
oOpazoBaTenbHbIMH  NOTpeOHOCTAMU.  Crenyer  oOJEryuTh  OBJAJEHUE  MaTepHaloM
oOyyatomumucst ¢ 3[IP mocpencTBoM ero JeTaqbHOrO0 OOBSICHEHUS C CHCTEMaTHYECKHM
MOBTOPOM, MHOTOKPAaTHOW TPEHHUPOBKH B TIPUMEHEHWW 3HAHWH, WCIONB3YS IPHEMBI
aKTyalqu3aluu (BU3yalbHas Oropa, namsrka).

[IporpaMma npegycMaTpiBaeT BHECEHHUE HEKOTOPHIX U3MEHEHUI: YMEHbIIEHHE 00bemMa
TEOPETUYECKUX CBEICHUM, BEBIHECEHHE OT/AEIbHBIX TEM MJIM IIeNbIX Pa3/IeNoB B MaTepuaibl s
JIOTIOTHUTEILHOTO MTOBTOPHOTO U3YUYEHHUS.

H3menenns nporpammsl B /-9 Kjaaccax
Anzeopa

B o3HakOoMuTENbHOM IUIaHE PEKOMEHAYeTCS  HM3ydaThb  CIEAYIOIIUE  TEeMBb:
«Uppanmonansupie ynucia. JledcTBUTENbHBIE Ynciay, «CpaBHEHUE NEHCTBUTENBHBIX YHCEl,
apudmeTnyecKkrue IEHCTBUS C JIEHCTBUTENbHBIMU dHciIamMuy, «HaxoxkneHune mpuOIMKEHHBIX
3HaYeHUH KBAJAPATHOTO KOPHS»,

«Teopema Bueray, «Pemenus ypaBHEHUN TpeTbeld M YETBEPTOM CTEIECHEH DPa3IOKEHHEM Ha

MHOXHTETH», «DyEKImus y =v/x u ee rpadpuk», «llorpemHoOCTs W TOYHOCTH

NpUOIIMKESHUSY,

«YetHeie u HedeTHBIC (YHKIUNY», «DyHKIHSA y=x”», «DyHKIHSA Y= axz, ee Tpadux u
CBOMCTBA.



I'paduku GyHKIUN Y= ax’> + n u y=a(x-m)2, «YpaBHEHHE C JBYMS TIEPEMEHHBIMH M €TO
rpapuky», «l'paduyeckuii cnocoO pemIeHus CHCTEMbl ypaBHEHHI», «M300pakeHHe 4YJIEeHOB
apu(METHUECKOW M TIeOMETPUYECKOM Nporpeccuii TOYKaMU Ha KOOPAMHATHOH IUIOCKOCTH.
JIuHEHbIN ¥ SKCIOHEHIUATIBHBIN pocT. CII0KHBIC TPOIEHTHI».

YMEHBIIEHO KOJMYECTBO 4YacoB Ha H3ydeHHe TeM: «Dopmyinbl», «/lokazarenbcTBo
TOXKAECTBY», «JInHelHOe ypaBHEHUE C IBYMsI HEU3BECTHBIMIY, «I paduk TUHEHHOTO ypaBHEHUS
C ABYMS IlepeMeHHbIMUY, «I'paduueckoe pelieHre JUMHEHHBIX YPaBHEHUH U CUCTEM JIMHEHHbBIX
ypaBHEeHHI», «CBOMCTBA KBapaTHUHON (HYHKIIUI.

BricBo6oaMBIIMECS Yachl PEKOMEHJYeTCsl MCIOIb30BaTh: Ul Jydlled npopaboTKu
HauOosee BaXHbIX TeM Kypca: «PelieHue ypaBHEHMi», «PelieHne cucTeM ypaBHEHUII»,
«CoBMecTHbIE feiicTBUs ¢ ApoOsmu», «IIpuMeHeHre CBONCTB apu(pMETHUECKOTO KBaJIPATHOTO
KOpHS1», Ha TOBTOPEHME, pEIIeHHe 3aj1ad, NpeoO0pa3oBaHHE BBIPAKEHUI, a Takxke Ha
3aKpEIJICHUE U3YYEHHOIO MaTepraa.

T'eomempuas

CnenyeT OCHOBHOE€ BHHMMAHHME VYIEIMTh IPAKTUYECKOW HAINpaBIEHHOCTH Kypca,
UCKJIIOUYUB U YIPOCTHB HauOojee CIO0XKHBIM JUIs BOCHPUATHS TeopeTuueckuil martepuan. Ha
ypOKax reoOMeTpUU HEOOXOIMMO MaKCHMAIBHO MCIOJIh30BATh HATIIAIHBIE CPEelICTBA 00ydeHUs,
OoJblIe MPOBOAUTH MPAKTHUECKUX PA0OT C ydyallMMUCH, pemaTh 3anadyd. CTpouTh pelieHue
3a/1a4 MpY IOCTOSIHHOM OOpallleHNu! K HarjsAHOCTH — PUCYHKaM U YepPTEKaM.

OzHakoMuTenbHO  JaTk  Tembl: «TeopeMbl M JOKa3aTeIbCTBO.  AKCHOMBIY,
«/loxazarenbCTBO OT MPOTUBHOIO», «CyIeCTBOBAaHUE M €IMHCTBEHHOCTb IMEPHEHAUKYISIpa K
npsiMoi», «MeTtoj reomeTpudeckux Mect», «MeTton yaBoeHus: Meauansl», «Teopema Paneca u
TeopeMa O IPONOPLUUOHAIBHBIX OTpe3kax», «LleHTp Mmacc TpeyroibHuKa», «VI3MeHeHHe
TPUTOHOMETpPUUYECKMX (YHKIMI mnpu Bo3pacTaHuu yriaa», «DPopMmynbl i paauycoB
BIIUCAHHBIX M OINMCAHHBIX OKPYKHOCTEH NPAaBUIBHBIX MHOI'OYTOJIBHUKOB», «YpaBHEHHE
npsiMoi», «JIBmxenue», «CBoiicTBa JBMXKEHUSA», «Teopema 0 IpOM3BENEHNN OTPE3KOB XOpPI,
TEOPEMBI O IIPOU3BEIACHUHN OTPE3KOB CEKYIIUX, TEOpEMA O KBaJApaTe KacaTeJIbHOW.

YMEHbBIIEHO KOJIMYECTBO YacoB Ha M3yueHue TeM: «CuMMeTpuuHble GUrypsl. OCHOBHbIE
CBOMCTBA  OCEBOM  CHUMMETPHUMNY, «leHTpanpHass  CHUMMETPHUA», «[TapannenbHbIl
IIEPEHOCY,

«IToBopot», «IIpeoOpazoBanne mnogoOus. IlomoOue COOTBETCTBEHHBIX  AJIEMEHTOBY,
«OCHOBHBIE 33Ja41 Ha IOCTPOEHHE C TIOMOILBIO LIUPKYJI ¥ TMHEUKW», «/]eKapTOBBI KOOPINHATEI
Ha IUTIOCKOCTH»,

«Pemenune TpeyronbHuKoBY, «Ilogobue puryp».

BricBoOOAMBIIMECS Yachl HCTIONB30BAaTh HA PELICHHE 33/1a4 U TIOBTOPEHHUE.

Bepoamnocmo u cmamucmuxa

B cBs3u ¢ Tem, UYTO JaHHBIH Kypc BBI3bIBA€T HaMOOJIBIINE CIIOKHOCTH JUIs
oOyuaromuxcs ¢ 3IIP, cBsA3aHHbIE CO CHMKEHHBIM YPOBHEM Pa3BUTHS CIOBECHO-JIOTUYECKOTO
MBILUICHHUS, €r0 M3Y4YeHHE IOCTPOCHO Ha 0a30BOM YpPOBHE M JIOCTYIIHOM JUIS YYEHHKOB
Marepuane. OCHOBHOE BHHMMaHHE YACICHO pas3jellaM, CBSA3aHHBIMM C IOBTOPEHUEM
IPOMJEHHOIO MaTepuaia, YBEJIWYUTh KOJIMYECTBO YNPAXKHEHUM M 3aJaHUM, CBSI3aHHBIX C
MPAKTUYECKOHN JESITETbHOCTHIO 00Y4arOIINXCsl.

Buabl  gesarenbHoctH  odyuarwmuxca ¢ 3[IP, o0ycioBienHble 0CO0BIMU
o0pa3oBaTe/IbHBIMM MOTPEOHOCTAMU H o0eclneYnBAKIIHE OCMBICICHHOE OCBOCHHE
coJep:kaHUN o0pa3oBaHMs MO npeaMeTy «MaTeMaTuka»

Conepxxanne BUAOB aesTenbHocTH oOywaromuxcs ¢ 3[IP ompenensercs ux ocoObiMu
obOpazoBarenbHbIMU TOTPeOHOCTIMU. [ToMuMo mmmpoko ucnosbdyemsix B OOIT OO0 obmux asis
BCEX O0YyYaroImUXcs BUAOB JEATEIBHOCTH CIEAYET YCHIUTh BUIBI IEATEIBHOCTH CreMpUUHbIC
JUIsL JTaHHOM KaTeropuu JieTeil, OoOecreunBalollie OCMBICICHHOE OCBOCHHE COJEp KAHUS
00pa30BaHUs O IPEAMETY: YCHIICHUE NPEIMETHO-TIPAKTUUYECKOH e TeNbHOCTH C aKTUBU3AIIUCH



CEHCOPHBIX CUCTEM; YepeI0BaHUE BUIOB JACATEIbHOCTH, 33ICHCTBYIONIMX PAa3IMUHbIe CECHCOPHBIE
CHUCTEMBl; OCBOCHME MaTepuaja C OINOpOil Ha alropuTM; <«IIOLIArOBOCTh» B HU3YyYEHHUH
MaTepHaia; UCIOJIb30BAaHKUE JIOTIOHUTELHONW BU3YaJIbHON OMOPHI (CXEMBI, IIa0JIOHbI, OTIOPHBIE
TaOJMIIBI); pEUYeBOM OTYET O IHpolecce U pe3ynbTaTe JEATEIbHOCTH;  BBINOJHEHUE
CHEUMANbHBIX 33JaHUH, O00ECIEeUMBAIOMINX KOPPEKIHIO PEryJsaiuu y4eOHO-IT03HABATEIBHOM
JESITeIbHOCTH U KOHTPOJIb COOCTBEHHOI'O pe3yJIbTaTa.

Temaruueckas ¥ TepMuHOJOrnyeckas jekcuka coorserctsyer OOIT OOO.

Hns obyyaromuxcs ¢ 3[IP cymecTBeHHbIM ABIISIOTCS MPUEMbI pabOThI € JIEKCHYECKUM
MaTtepuaioM 1o npeamery. [IpoBoaurtcsi cnenmangbHas paboTa MO BBEACHHIO B AKTUBHBIN
CJIOBaph 00Y4YarOLIMXCsl COOTBETCTBYIOIIEH TEPMUHOJIOTUU. M3yyaemble TEpMUHBI BBOJATCS Ha
MOJIICEHCOPHON OCHOBE, 00s3aTeNbHa BH3yalbHas MOMJIEPKKA, AITOPUTMBI PabOTHI C
OIpeieIeHueM, OTIOPHBIE CXEMBI IS aKTYyaIU3alliid TEPMUHOJIOTHY.

MecTo yuedHoro npeamera «MareMaTHKa» B y4eOHOM IJIaHe

B cootBerctBUM ¢ dDenepaibHBIM TOCYAAPCTBEHHBIM 0O0pa30BaTENIbHBIM CTaHAAPTOM
OCHOBHOTO 001Iero oOpa3oBaHusi y4eOHBIN mpeamer «MaremaTthka» BXOAHWT B IPEAMETHYIO
o0mnacThb
«MaremaTuka ¥ uH(pOpMaTHKa» U SBISETCS 00s3arenbHBIM s u3ydeHus. B 7-9 kmaccax
yueOHbIi npeamer «MaTeMaTuka» TPaAULHMOHHO M3Y4aeTcsl B paMKaX CIEIYIOUIMX y4eOHBIX
KypCOB: KypCOB
«Anredpay (BKIIOYAst JIEMEHTHI CTATUCTUKH ¥ TEOPHH BEPOSTHOCTEH) 1 «I eoMeTpus».

Conepxxanue yuyeOHOro mnpenmera «MaTemaTuka», NpeACTaBIeHHOe B paboueil
nporpamme, coorBeTcTByeT @I'OC OO0, IIpumepHoii 0CHOBHOI 00pa30BaTenbHON MIPOrpaMme
OCHOBHOro obuiero oopasoBanus, [IpumepHoil aganTUpoBaHHON OCHOBHOM 00pa30BaTENbHOM
mporpaMme OCHOBHOTO 001ero oOpa3oBaHHs OOYYAIOIIMXCS C 3aJ€PKKONW TMCUXUYECKOTO
pa3BUTHSL.

TemaTnueckoe TUTAHUPOBAaHWE YUYEOHBIX KYpCOB M PEKOMEHIYyeMOe pacrpeseicHue
y4eOHOTO BPEMEHHU Ul U3YUYEHHUs OTICNIBHBIX TeM, IPEUIOKEHHbIE B HACTOSIIEH MporpamMe,
HAJI0O pacCMaTPHUBATh KaK MPUMEPHBIE OPUEHTUPHI B TIOMOII[b COCTABUTEIIO aBTOPCKON paboueit
OporpaMMbl M TpeXAE BCEro yuyuTento. ABTOp pabouell mporpaMMbl BIpaBe YBEIMYHUTDH
IPEJJIOKEHHOE YHUCIO0 YYeOHBIX YacOB Ha TEMbl, TpeOyromue 0ojiee AIUTENBHOIO U3Y4EHHUS
oOyyatomumucst ¢ 3[IP, wim yMEeHbBIIUTH KOJIMYECTBO YAacOB Ha TEMbI, H3ydyaeMble Ha
03HAKOMUTEIFHOM ypOBHE. J[0oImycTHMO Takke JTOKaJIbHOE Iepepacipeie]ieHue 1 MepecTaHOBKa
AJIEMEHTOB COJIEp’KaHMs BHYTPU JlaHHOrO kiacca. KonuuecTBoO MpoBEpoYHBIX pabdoT
(TeMaTHYeCKHii U WTOTOBBI KOHTPOJb KAadyeCTBa YCBOCHHUS Yy4EOHOTO Marepuaia) W WX THII
(camocTosITENbHBIE U KOHTPOJIbHBIE PabOThI, TECTBI) OCTAIOTCA Ha YCMOTPEHUE yUuTens. Takxe
YYUTEIh BIPABE YBEIHMUNUTh WM YMEHBIIUTh YMCIIO YI€OHBIX YacOB, OTBEAEHHBIX B [IprMepHOit
paboueil mporpamMme Ha 0000IEHHE, MOBTOPEHHUE, CUCTEMATH3AIMI0 3HAHUHM O00yJaromuxcs.
EnvHCTBEeHHBIM, HO IPHHIMIIHAIFHO BOKHBIM KPUTEPUEM, SIBISIETCS JOCTIKEHHE PE3ylIbTaTOB
00y4yeHHMsl, yKa3aHHbIX B HACTOSIIEH Mporpamme.

B crpykType mporpammbl yueOHOro Kypca «Anredpa» OCHOBHOHM IIKOJIbI OCHOBHOE MECTO
3aHUMAIOT COIEPXKATEIbHO-METOAMUECKUE TUHUU: «HHCna U BBIYMCICHU»; «AnreOpanyeckue
BBIPOKECHUS;

«YpaBHeHUs M HepaBeHCTBa»; «DyHkuumy. Kaxnas n3 3THX cojaepikaTelbHO-METOJMUECKUX
JWHAWA pa3BUBAETCS Ha TPOTHKEHHHM TPEX JIET W3YUeHHUs Kypca, €CTeCTBEHHBIM 00pa3oM
neperuvieTasicb M B3aMMOJEHCTBYS C JAPYrMMHM €ro JHMHUSAMH. B Xonme wu3yueHus Kypca
o0yJaromuMcsi ~ TPUXOAMTCS  JIOTHYECKH  pacCcyXaaTh,  HCIOJb30BaTh  TEOPETHUKO-
MHOECTBEHHBIN f3bIK. B CBSI3U ¢ 3TUM 11enecoo0pa3sHoO BKIIOYUTH B MPOrpaMMy HEKOTOpbIE
OCHOBBI JIOTMKH, MPOHU3BIBAIOIIME BCE OCHOBHBIC Pa3JiesIbl MATEMaTHUECKOro 00pa3oBaHMs U
CIOCOOCTBYIOIIME OBJAJACHUIO OOYYAIOIIMMHUCS OCHOB YHHBEPCAIBHOTO MaTEeMaTHYECKOTO
s3plka. TakuMm oOpa3oM, MOXXHO YTBEpXKAaTh, UYTO COJACPXKATEIBbHOM ¢ CTPYKTYpPHOU
0COOEHHOCTBIO Kypca «Anredpay» SBIsSETCA €ro HHTETPUPOBAHHbIIN XapakTep.



Conepxxanne nuHUU «YHucaa ¥ BBIUMCICHUS CIYXKUT OCHOBOM JUIsl JajdbHEUIIEro
M3YYEHUS MaTeMaTUKU, CIIOCOOCTBYET PAa3BUTHUIO y OOYyYarOUIMXCS JOTHYECKOTO MBIILICHUS,
(GOpMHPOBAHNIO YMEHUS TOJIB30BATHCS ANTOPUTMAMHU, a TaK)Ke MPUOOPETECHHIO MPAKTHUECKUX
HABBIKOB, HEOOXOUMBIX I MOBCEIHEBHOW >KU3HU. Pa3BuTHE MOHATHS O YMCIE B OCHOBHOM
IIKOJI€ CBS3aHO C pAlUOHAIBHBIMM W HUPPAlMOHAIBHBIMH YUCIaMH, (OpPMHUPOBaHUEM
MIPEACTABJICHUI O AEHCTBUTEIBLHOM YHCIIE. 3aBEPIICHUE OCBOCHUS YMCIIOBOM JIMHUM OTHECEHO
K CTapIIeMy 3BeHYy 00IIero oOpa3oBaHus.

Copepxanue AByX aireOpavyeckux JHHUM — «AJiredpandeckue BBIPAKECHUS» U
«YpaBHEHUSI M  HEPAaBEHCTBAa»  CIIOCOOCTBYeT  (opMupoBaHMIO Yy  OOy4aromuxcs
MaTeMaTHUYeCKOro ammapara, HeoOXOIMMOro MJisi pelleHUs 3aJad MaTeMaTHKH, CMEKHBIX
MPEIMETOB M TPAKTHKO- OPUEHTUPOBAHHBIX 33/lad. B OCHOBHOH IMIKoJie y4eOHBIM Marepual
TPYOIUPYETCST BOKPYT pAlMOHAIBHBIX BbIpaKeHUIl. AnreOpa JeMOHCTpUPYET 3Ha4YCHHE
MaTeMaTUKH KakK s3bIKa JUIsl IIOCTPOEHUS MAaTeMaTU4YEeCKUX MOJENIeH, ONMUCaHMsI MPOLIECCOB U
ABIIEHUH peajbHOro Mupa. B 3amaun oOydyeHus anredpe BXOAAT TakKe JalbHEWIee pa3BUTHE
QITOPUTMUYECKOTO MBIIIICHHS, HEOOXOJUMOTro, B YacTHOCTH, [UIS OCBOGHHS Kypca
uH(GOpPMATUKHU, U OBJAJCHHE HaBBIKAMU JIEAYKTUBHBIX paccyxiaeHuil. IIpeobpazoBanue
CHUMBOJBHBIX (OPM BHOCHT CBOW CHEeUU(UUECKUH BKJIAaJ B pa3BUTHE BOOOpaKeHUS,
CIIOCOOHOCTEH K MaTeMaTH4eCKOMY TBOPUECTBY.

Conepxxanne  (yHKIMOHATHHO-TpPAQUUECKOW JIMHUM  HAIeIeHO Ha  TOJIy4YeHHUE
HIKOJIbHUKAMHU 3HAHUN O QYHKIUSAX KaK BaKHEHIIeH MaTeMaTH4eCKol MOAENH Ui OMUCaHUS U
UCCIIIOBAaHHS Pa3HO-O00pa3HbIX TPOIECCOB W SBICHUH B mpupoje u obmectse. M3yueHue
3TOr0 MaTepuana CocOOCTBYET Pa3BUTHIO y O0YUYAIOUIUXCS YMEHHUS HCIOIb30BaTh Pa3inyuHbIe
BBIPA3UTENbHBIE CPEJCTBA S3bIKA MAaTEMaTHKH — CJIOBECHBIC, CHMBOJIMYECKUE, TparuecKue,
BHOCHT BKJIaJl B (JOPMUPOBAHUE MIPEJICTABICHUI O POJIM MAaTEMAaTUKU B Pa3BUTHH LIUBUIN3ALIUN
U KYJIbTYpHI.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe
CornacHo y4eOHOMY MiaHy B 7—9 Kilaccax m3ydaercs yueOHBIN Kypc «Ayredpay,
KOTOPBIMBKIIIOYAET CIIEIyIOIEe OCHOBHBIC pPa3ieibl conepxkanus: «Ywucna
n BBIYUCICHUS»,
«AnreOpanyeckue BhIpaKEHUs», «Y paBHEHUS U HEPABEHCTBAY, «DyHKIIUNY.

COHAEPXXAHUE YUEBHOI'O KYPCA AJITEBPBI (ITO TOAAM OBYUYEHN)

7 KJIACC
Yucna u evtuucnenusn
PanuonaJibHbBIE YK CJIa

Jlpobu OOBIKHOBEHHBIE U JECATHUYHBIEC, MEPEXOA OT OJHOW (QOpPMBI 3amucu Ipodei K
npyroii. [lonsTHe palnOHATIBFHOTO YUCIIA, 3aMUCh, CPABHEHHE, YITOPSIOUYNBAHUE PAIIMOHATBHBIX
yricen. ApudMeTHIecKre ACHCTBUS C pallHOHATBHBIMU YUCIaMu. PenieHue 3amaq u3 peanbHON
MPaKTUKU HAYaCTH, Ha IPOOH.

CreneHp ¢ HaTypaJIbHBIM TIOKa3aTeleM: OIpeJelieHre, MpeoOpa3oBaHUe BBHIPAKEHUN Ha
OCHOBEOIPEICIICHNUS, 3aIMICh OOJBIINX YHCEIT.

[IporieHThI, 3amuch MPOIEHTOB B BHUAE JpoOM M JIpoOM B BHUIE MPOIECHTOB. Tpu
OCHOBHBIE 33/1a41 Ha MPOIICHTHI, PEIICHUE 3a/1a4 U3 PEATbHOU MPAKTHKHU.
[IpuMeHeHre NMPU3HAKOB AEIMMOCTH, Pa30KEHHE HA MHOXKUTEIU HATypalbHBIX YHUCE.
PeanbHble 3aBUCUMOCTH, B TOM YHCIIE NTPsiMasi U 00paTHask IPOMOPIUOHATILHOCTH.
Anzedpauueckue evlparxcenusn

[TepemenHbIE, YUCIOBOE 3HAYEHUE BBIPAKEHUS C NMEpeMEHHOM. [[onmycTuMbIe 3HAYEHUS
nepeMeHHbIX. lIpencTaBieHre 3aBHCHUMOCTH MEXAY BEIMYMHAMH B BHIE (OPMYIIBL.
Brrancnenus nogpopmymnam.



[IpeoOpa3oBanue OyKBEHHBIX BBIPRKEHUH, TOXXAECCTBEHHO paBHBIC BBIPAKEHUS,
npaBuiia mpeoOpa3zoBaHUsl CyMM U MPOU3BEACHUN, MpaBUiia PACKPBITUA CKOOOK M MPUBEICHUS
MOTIOOHBIX CIaraeMbiX.

CBolicTBa CTENEHU C HATypaIbHBIM MIOKA3aTEJIEM.

Onnounensl W MHorowieHsl. CteneHb MHoroujeHa. CiiokeHUE, BBIYMTAHHUE,
YMHOXEHHE MHOTOWIeHOB. DOpMYIIbl COKpPAIIEHHOTO YMHOXKEHHUS: KBaJpaT CYMMBI U KBaJpar
pasHocTu. PopmyJiia pa3HOCTH KBaApaToB. Pa3nokeHne MHOrOWICHOB HA MHOXKHUTEIIH.
Ypasnenua

VYpaBHeHHe, KOPEHb YpaBHEHUs, MpaBWiIa MpeoOpa3oBaHMs ypaBHEHHUS,
PaBHOCHUIILHOCTbYPAaBHEHHIA.

JIuneiHOE ypaBHEHHME C OJHOM IEPEMEHHOW, YMCIIO KOPHEW JIMHEHHOIO YpPaBHEHHS,
peuieHue JIMHEHHbIX ypaBHeHUM. CoOCTaBJICHME YpaBHEHUW MO YCJIOBHUIO 3anauu. PemieHue
TEKCTOBBIX 33J1a4 CIIOMOLIbIO YPAaBHEHUH.

Jluneiinoe ypasrenue ¢ 08yMms nepemenHsiMu u e2o epaguk’. CucteMa IBYX THHEMHBIX
YpaBHEHUW C JIByMs IEPEMEHHBIMHU. PerieHue cucTeM ypaBHEHUU CIOCOOOM IMOJICTAaHOBKH.
[Tpumeps pelieHrs TEKCTOBBIX 3a7au C TTOMOIIBIO CUCTEM ypaBHEHUI.

Koopounamut u cpagpuxu. @ynkyuu

Koopanuara toukn Ha npsMoi. YucioBble npomexyTku. PaccrosHue Mexay AByms
TOYKaMUKOOPIMHATHOW MPSIMOM.

[IpsimoyronpHas cucrtema koopauHar, ocu OX u Oy. AOcmucca u opaWHATa TOYKH Ha
KoopauHAaTHOM TuiockocTH. [lpumepsl rpadukoB, 3agaHHbIX (Qopmynamu. UreHue TrpadukoB
pEeanbHBIX3aBUCUMOCTEM.

[Tonstue ¢ynkumu. 'padux dynkuuu. CpoiictBa dyHKuui. Jlunelinas QyHkuus, eé
rpaduk. ['padux ¢pynkumun y = kx + b. I paguueckoe pewenue nunetinbix ypasHenull u cucmem
JIUHEHbIX YPAGHEHULL.

8 KJIACC
Yucna u eévituucnenusn

KBanpatnslit kopeHb u3 uucna. Ilonamue o6 uppayuounanvHom uucie. [lecamuunbvie
npubnudcenus uppayuonatvhvix yucen. CBoicTBa apupMeTHYECKUX KBAJAPATHBIX KOPHEH U UX
IPUMEHEHHE K MPeoO0pa30BaHUIO YUCIIOBBIX BBIPAXEHUM M BBIYMCICHUSAM. /[lelicmeumenvhbie
yucna.

Crernens ¢ 1eabpIM NoKa3aTeseM U e€ cBoiicTBa. CTaHmapTHasI 3alMCh YUCIA.

Anzebpauueckue gviparxicenusn

KBanpaTHblil TpEXuiieH; pa3iokKeHne KBaApaTHOTO TpEXWIeHa Ha MHOXKHTENIU. AnreOpandeckast
npoOb. OCHOBHOE CBOMCTBO anreOpanueckor apodu. CrokeHwue,

BBIYUTAHUE, YMHOXKEHHUE, JIeIeHUe aaredpandeckux apoodel. PannonanbHble BHIpaXKEeHUS U UX
npeobpazoBaHue.

Ypasnenus u nepasencmea

KBasnparHoe ypaBHeHue, (opmyna KOpHEH KBaapaTHOro ypaBHeHHS. Teopema Buema.
Pemenne ypaBHeHHWH, CBOASIIMXCS K JUHEHHBIM MW KBajapaTHbIM. [Ipocreiimue mpoOHO-
paloHaIbHbIE YPaBHEHUS.

I'paghuueckas unmepnpemayus ypasHenuii ¢ 08yMs NEPEMEHHbIMU U CUCTEM JIUHEUHbIX
YypasHeHuii ¢ 08yms nepemeHHuviMu. lIpuMepsl pelieHus CUCTeM HEIMHEWHBIX YpaBHEHMH C
JBYMsI lIEpEMEHHBIMHU.

Penienune TekcTOBBIX 3a7au anredpandeckuM CriocoOOM.

UucnoBble HEpaBEeHCTBA M HMX CBoicTBa. HepaBeHCTBO ¢ OJHOW TEPEMEHHOM.
PaBHOCMIBHOCTE HEpaBeHCTB. JIMHENHbIE HEpaBEeHCTBA C OAHOW NepeMeHHOH. CHucTeMbl
JIMHEWHBIX HEPABEHCTB C OJIHOW NMEPEMEHHOM.

Dyukyuu
[Tonarue ¢ynkiuu. O6MacTh ONpeAeTIeHUS U MHOXECTBO 3HAYCHMH (DYHKIIHH.



Crioco6b13a1anus GyHKIUH.

I'paduk pynkiuu. Yrenue cBoiicTB pyHKIMH 110 €€ rpaduky. [Tpumeps! rpadukoB
(GYHKUINH,0TpaXKAIOIIUX PeaIbHBIE MTPOIECCHI.
OyHKIUY, OMKMCHIBAIOIINE NPSIMYI0 H OOpaTHYI HpPONOPIMOHAIBHBIE 3aBUCHMOCTH, UX

rpaduku. OyHKIUU Y = X, y = X3,)(/_= X, ¥ = k. I'paguueckoe pewenue ypasnenuil u
cucmem . -

VpaeHeHull.

9 KJIACC
Yucna u evluucienus
JlelicTBUTEILHBIE YHCIA

PanmonansHbIe yncia, UppallMOHAILHBIC YUCIIA, KOHeYHble U OECKOHeUHble 0eCmuitble
0pobu. Munooicecmeo Oelicmeumenvubix yucen, OelucmeumenvbHvle YUcCiad KAK OeCKOHeyHble
decamuunble Opobu. Bzaumno o00HO3HauHOe coomeemcmeue MexHcoy MHONCECEOM
OelicmeumenbHblIX yucesl U KOOPOUHAMHOU NPIMOIL.

Cpasnenue deticmeumenbHbIX Yucel, apu@pmemuyeckue 0elUcmsusi ¢ 0etucmaumenbHbiMu
yucnamu.

1
3HCCB " Jajiee KypCuBOM 0003HaYCHBI TCMbI, U3YUCHUC KOTOPBIX IPOBOAUTCA B O3HAKOMUTCILHOM IIJIaHE.



HN3mepenns, npudauKeHust, OeHKH

Pa3mepsl 00OBEKTOB OKPYXAlOIIET0 MHpA, IJIUTEIBHOCTh IPOLIECCOB B OKPYKAIOIIEM MHUPE.
[MpubnmxEnnoe 3HaueHNe BEIMYUHBI, TOYHOCT NpHOMKeHns. OKpyriaeHne Yrucen.

[Ipukuaka v OLIeHKa PE3YJIbTATOB BHIYMCIICHUM.

Ypaenenus u nepasencmea

YpaBHeHHsI ¢ OIHOM MepeMeHHOM

JIuneitHoe ypaBHeHue. Pellienne ypaBHEHUM, CBOASIIMXCS K TUHEUHBIM.

KBagparnoe ypaBHeHue. PenieHue ypaBHEHMi, CBOIAIIMXCSA K KBaapaTHbIM. bHKBaapaTHOE
ypaBHEHUeE. [Ipumepuvl peuienus ypasHeHnuili mpemvell U Yemeepmou cmeneHeu pasiodCceHuem Ha
MHOdCUmMenu.

Pemenne npoOHO-paniMoHabHBIX YpaBHEHUN. Pemenue
TEKCTOBBIX 3a/1a4 anredpandeckuM MeTo oM. CHCTeMBbI
YPaBHeHUi

VYpaBHeHHe ¢ JByMS NEpEMEHHbBIMM M ero rpaguk. Pemenue cucreM JBYX JIMHEHHBIX

YpaBHEHMII ¢ ABYyMsI IepeMEHHbIMU. PellieHrne cucTeM IByX ypaBHEHUM, OJHO U3 KOTOPBIX JTUHEHHOE, a

apyroe — BTOpod creneHu. ['paduueckas wuHTepnpeTanusi CUCTEMbl YPAaBHEHMM C JABYMs
MepPEeMEHHBIMH.

Pemienne TekCTOBBIX 3a7a4 anreOpandeckuM CrocoOOM.

HepaBeHncrBa

YuciioBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemienue nMHEHHBIX HEPABEHCTB C OJHOM MepeMeHHOM. PelieHne cuCTeM JIMHEHHBIX
HEpaBEHCTB C OJaHOW mnepemMeHHOi. KBaapaTHeie HepaBeHcTBa. [paduueckas uHTEpHpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C IBYMs [I€PEMEHHBIMU.

Dyukyuu

KBagparnunas ¢ynkius, e€ rpadux u cBoiictBa. [lapaborna, KoOpAMHATHI BEPUIUHBI
napaboibl, 0Cb CHMMETPHH Mapadobl.

I'padpuxu GbyHKINI: y = kx, y = kx + b, y = X4
y = X,y = *uHx cBoliCTBA.

Yucnoewvie nocnedosamenvHocmu
Omnpeaenenue u croco0bl 3aJaHUS YMCIOBBIX MOCJIe10BATEIbHOCTEN

[ToHsiTHE YKMCTIOBOM MOCIIENOBATENBHOCTH. 3aJaHUE MTOCIEI0BATEILHOCTH PEKYPPEHTHOM
dbopmyroit u popmyIoit N-To uieHa.
ApudmMernyeckasi M reOMeTpUYeCKas MPOrpeccuu

Apudmernueckas u reomeTpuueckas nporpeccun. @opmysl N-ro dieHa apupMeTHIecKon 1
F€OMETPUYECKON MTPOTPECCUM, CYMMBI ITEPBBIX N WICHOB.

H306pascenue unenos apugmemuuecko u eeoMempuiecKoli npocpeccuti moukamu Ha
KOOpOUHammuou niockocmu. Jluneunvii u sxcnoneHyuanvuuiil pocm. CiodicHvlie npoyeHmol.

CormacHo yueOHOMY TUTaHy B 7—9 Kitaccax m3ydaercsl yaeOHbI Kypc «[ eoMeTpus», KOTOPBIi
BKJTIOYAET CJIEYIOIINE OCHOBHBIE pa3fielibl cofepxkanus: «I eomeTpudeckue GUrypbl 1 UX CBOMCTBaY,
«I3mMepeHre reoMeTpUUecKUX BEIMYMH», a Takke «J(eKapTOoBbl -KOOPAWMHATBHI Ha IIOCKOCTH,
«Bextope», «/IBwxkenus miockoctu» U «lIpeobpazoBanus monobus». COLEPXAHUE
YYEBHOTI'O KYPCA TEOMETPUU (ITO TOJJAM OBYYEHU )

7 KJIACC

Havanpnbple monsTus reomerpuu. Touka, mnpsimas, OTpE30K, Jyd. Yrosu. Buael yrios.
Beprtukanbabie U cMexHBIE yriibl. buccekTpuca yrina. Jlomanas, MHOroyroyibHuK. [lapamnensHOCTh 1
NEPIEHUKYISIPHOCTD MPSIMBIX.

Cummempuunsie gueypol. OCHOBHbBLE CBOUCMBA OCEBOU cuMMempuuz. [Tpumepsl cumMeTpun B
OKpYXKaroIleM MHUpE.



OcHogHble nOCMPoeHUs ¢ NOMOWBIO YUPKYJIAL U TUHEUKU.

TpeyronsHuk. Beicora, MemuaHa, OHCCEKTpuca, HUX CBOWCTBAa. PaBHOOEApEHHBI U
PaBHOCTOPOHHUI TPEYroJabHUKU. HepaBEeHCTBO TPEyTroJbHUKA.

CpoiicTBa M TNpU3HAKU  paBHOOEAPEHHOro TpeyroibHUKa. [Ipu3Haku  paBeHCTBa
TPEYrOJIbHUKOB.

CBoiicTBa U NpU3HAKU NapajuIesIbHbIX MpsAMbIX. CymMMa yIiIOoB TpeyrojibHuKa. BHelHne yribl
TPEYrOJIbHUKA.

[IpssMmoyronbHeli  TpeyrosbHUK. (CBOMCTBO MeEOUaHbl MPSAMOYTOJIBHOTO TPEYTrOJbHUKA,
IIPOBEAEHHOW K  rumoreHys3e. [Ipu3Hakum  paBeHCTBAa  NPSAMOYIOJBHBIX  TPEYTOJBHHUKOB.
[IpsIMOYTOIBHBIN TpeyroibHUK ¢ yriioMm B 30°.

HepaBeHcTBa B reoMeTpuu: Hepagencmeo mpey20ibHUKa, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa 0 O0JIbIlIeM yrie U OOJbIIeH CTOPOHE TPEeyroibHUKA. [leprneHANKyYIsIp U HaKIIOHHAS.

l'eomempuueckoe mecmo mouex. buccekTpuca yria M CEPEAVHHBIM INEPUEHIUKYISP K
OTPE3KY KaK F€OMETPUUECKHE MECTA TOYEK.

OKpy>KHOCTb U KpYT, XOpJia U IMaMeTp, UX CBOMCTBA. B3auMHOE pacnonokeHnue OKpYKHOCTHU U
npsmoil. KacarenbHas M cekymias K OKpy:XKHOCTU. OKpyKHOCTb, BIIMCaHHAsi B yrojl. BrincaHHas u
ONMCaHHasl OKPYKHOCTH TPEYIOJIbHHUKA.

8 KJIACC

UYersipéxyronpauku. [lapamiemorpaMM, ero Ipu3Haku M CBOMCTBA. YacTHele cCirydau
napajienorpaMMoB  (IIpSIMOYTOJIbHUK, POMO, KBajpaT), UX HpPU3HAKM U CBOMCTBa. Tpameums,
paBHOOOKas Tpamnenwsi, e€ CBoicTBa U Mpu3HaKy. [IpsMoyronbHas Tpanenus.
Memoo yosoenus meouanwi. [lenmpanvuas cummempusi.

Teopema  @Daneca u meopema O NPONOPYUOHANLHLIX ompeskax. CpelHue JNHUU
TPEyrojbHUKA U Tpaneuuu. Llenmp macc mpeyeonvhuka.
Ilooobue mpeyeonvnuxos, kosgguyuenm nooobus. Ilpuznaku nooobus mpeyeoibHUKOS.
[TpumeHeHne moa06Ms IpU pelIeHUH MTPAKTUYECKHX 3a/1a4.

CaoiicTBa miomaaei reometpuyeckux puryp. @opmyssl s MIOMAAN TPEYTOIbHUKA,
napanienorpaMma, pomoa u Tpanenuu. OTHOIIEHHE TUIOIIAAe NOJOOHBIX (QUTYp.
Brraucrienue miomniaaei TpeyroJsHUKOB 1 MHOTOYTOJIBHIKOB Ha KieT4yaroi Oymare. Teopema
[Tugaropa. [Ipumenenue Teopemsl [Tudaropa npu pemeHNH NPakKTUYECKUX 3a/1a4.

CuHyc, KOCHHYC, TaHTEHC OCTPOTO yIjla NPSIMOYTOJIBHOTO TpeyrojabHuKa. OCHOBHOE
TPUTOHOMETPUYUECKOE TOXKIECTBO. Tpuronomerpuyeckue Gpyukimu yrios B 30°, 45° u 60°.

Brnucannbple M LEHTpanbHBIE YIJIbI, YrOJd MEXAY KacaTeIbHOM M XOPAOH. YTIbl MEXKIY
XOpJlaMH M CEKYIIMMHU. BrucaHHble W ONMCaHHBbIE YETHIPEXYTOJbHUKU. B3aumHoe pacnosioxeHue
IByX okpyxHoctell. Kacanue okpyxHocteil. O01ue kacaTenbHbIe K IBYM OKPY>KHOCTSIM.

9 KJIACC
Cunyc, kocunyc, tanrenc ymioB ot 0° mgo 180°. OCHOBHOE TPHUTOHOMETPHUYECKOE TOXIECTBO.
®opMmyIbl TpUBEACHUSL.

Pemenue tpeyromsHuKOB. TeopeMa KOCHHYCOB H TeOpeMa CHHYCOB. PemreHue mpakTHIecKux
3aJa4 C UCIOJIb30BAHUEM TEOPEMbl KOCUHYCOB M TEOPEMbI CUHYCOB.

IIpeobpa3zosanue nooobus. Ilooobue coomeemcmeenHbIX 1eMEHMO8.

Teopema o npoussedeHuu Oompesko8 Xopo, meopemvl 0 NPOU3BEOEHUU OMPE3KO8 CEKYUUX,
meopema o Keaopame KacamenibHoll.

Bekrop, mumHa (MOIynb) BEKTOpa, COHANpABICHHBIE BEKTOPBI, IPOTHUBOIIOJIOXHO
HalpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, pAaBEHCTBO BEKTOPOB, OIEpaldd Hal
BeKTOpamu. PasjokeHHe BeKTOpa IO JByM HEKOJUIMHEapHBIM BeKkTopaMm. KoopauHaTel BeKTOpa.
CkansipHOE TPOU3BEACHNE BEKTOPOB, IPUMEHEHUE TSI HAXOXKJCHUS JJTUH U YTJIOB.

23,[[801; " 1aJI€€ KYpCUBOM 0003HAYCHBI TEMBI, U3YYCHHUE KOTOPBIX IIPOBOAUTCA B O3HAKOMUTCIBHOM IIJIAHEC.



JlexapToBbl KOOPAMHATHI HA TIOCKOCTU. YpasHeHnus npsamou U OKPYKHOCTH B KOOpPJIMHATAX,
IIEpECEUCHHE OKPYKHOCTEN U NMpsAMbIX. MeTOo KOOpAMHAT U €ro IPUMEHEHHE.

[IpaBuibHbIE MHOTOYTOJIBHUKH. J[IMHA OKpYy»KHOCTH. ['panycHas W paauaHHas Mepa yria,
BBIYMCIICHHE JUIMH YT OKpyXHOcTel. [1nomane kpyra, cektopa, cerMeHTa.
Heudicenus niockocmu u 6HympeHHue cummempuu ueyp(21emeHmapHvle npeocmasietus,).
Ilapannenvnuiii nepernoc. Ilosopom.

«BEPOSATHOCTB 1 CTATUCTUKA»7-9 KIIACCBI

B crpykType nporpaMMmbl yueOHOro kypca «BeposTHOCTh M CTaTHCTHMKa» OCHOBHOM IIKOJIBI
BBIICJICHBl CIEAYIOUIME COJEp)KaTeNbHO-MeTOoau4Yeckue JHMHUK: «lIpencraBieHue MNaHHBIX W
onucareibHasl CTaTUCTUKA»; «BeposTHOCTbY; «JJIeMEeHThl KOMOMHATOPUKNY; «BBeneHue B Teopuro
rpagoBy.

Copepxanne nuHuu «lIpeacraBieHue JaHHBIX M ONMCATEIbHAs CTATUCTHKA» CILY)KUT
OCHOBOHM Juid (pOpMHPOBaHMS HaBBIKOB padOThl ¢ HMH(OpMAILUEl: OT YTEHUS W HHTepHpeTanuu
uHOpMaLIKK, IPEICTAaBICHHON B Ta0iIMIIaX, HA IMarpaMMax u rpadukax 10 coopa, mpeacTaBICHUs U
aHaJIM3a JAaHHBIX C MCIIOJIB30BAHMEM CTaTUCTUYECKUX XAapAaKTEPUCTHK CPEINHUX M PACCEUBAHUS.
Paborast ¢ mannbiMu, oOyuatommecs ¢ 3IIP ydarcsi cUMTHIBaTH M HMHTEPIPETUPOBATH JAHHEIC,
BBIJIBUTaTh, apI'YMEHTHPOBATh U KPUTUKOBATh NIPOCTEHIIINE TUIIOTE3bI, Pa3MBIIUIATh HAJ (aKTOpaMH,
BBI3BIBAIOIIMMHU H3MEHYMBOCTb, M OLIEHWBATh WX BIUSHHE HA pPAcCMaTpPUBAEMbl€ BEIWYUHBI U
IIPOLIECCHI.

HNHTYynTHBHOE NIpEACTaBICHUE O CIIy4YalHOM U3MEHYMBOCTH, UCCIIENOBAHNE 3aKOHOMEPHOCTEN
Y TEHJICHIUI CTaHOBUTCS MOTUBUPYIOLEH OCHOBOM Ul M3Y4YEHMsI TEOPUU BEpOSATHOCTEH. boibnioe
3HaueHue s oOyuatonuxcsa ¢ 3[IP 3xech uMeroT mpakTUYecKue 3ajjaHusl, B YaCTHOCTH OIIBITHI C
KJIACCUYECKUMH BEPOSITHOCTHBIMU MOJIETISIMHU.

[loHsiTE BEpPOSITHOCTH BBOJAUTCS Kak Mepa MpaBAonoaodus ciaydyaitHoro coObitus. [lpu
u3ydyeHuH Kypca oOyuarommecss ¢ 3IIP 3HakoMsATCS ¢ mpocTeHMIIUMH METOAAMHU BBIYMCICHUS
BEPOSITHOCTEW B CIy4YalHBIX JKCHEPUMEHTaX C PABHOBO3MOXXKHBIMH JJIEMEHTAapHBIMH HCXOJAMH,
BEPOSTHOCTHBIMH 3aKOHaMHM, MO3BOJISIOIIMMHU CTaBUTh U pellaTh Oosiee CloXKHbIE 3a7a4u. B kypc
BXOJISIT HaYaJIbHBIE NIPEJCTABICHUS O CIy4YalHbIX BEJIMUMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

Taxke B pamkax 3TOr0 Kypca OCYLIECTBISeTCS 3HAKOMCTBO oOydaromuxcs c¢ 3[IP ¢
MHOXECTBAMH M OCHOBHBIMHU OIIEpallisIMM HAJl MHOYKECTBAMH, pPAaCCMaTPUBAIOTCS IMPUMEPHI
IPUMEHEHHUs [UIsl PEeLICHMs 3a7ad, a TaKKe HCIOJIb30BAaHUA B IPYIMX MaTEMaTHYECKHUX Kypcax U
y4eOHBIX MpeIMETaX.

MecTo y4eOHOro Kypca B y4eOHOM IIaHe

B 7-9 xiraccax usydaercst Kypc «BeposSTHOCTh M CTaTUCTHKA», B KOTOPBIH BXOJAT pa3/eIibl:
«IIpeacraBneHue  JaHHBIX W OMNHUCATENbHAs CTaTHCTUKa»; «BeposTHOCTBY; «DIeMeHTHI
KOMOMHATOPUKNY; «BBeneHue B Teopuro rpadony.

COHAEPXAHUE YUEBHOI'O KYPCA (ITO TOAAM OBYUEHU )

7 KJIACC

[IpencrasieHre TaHHBIX B BUC TAOJHII, JHarpamMm, rpadukoB. 3amoiHeHHe TaOIHII, YTCHHUE U
MOCTPOCHUE AWarpamMM (CTOMOMKOBBIX (CTOJNIOYATHIX) M KPYToBbIX). UTeHue rpadukoB peanbHBIX
npoueccoB. M3BneueHne uHGoOpMaIy U3 AUarpaMM U TaOJMI[, UCIIOJIb30BAHHWE U HHTEpIpeTalus
TAHHBIX.

OnucarenpHasi CTAaTUCTHKA: CpeqHee apudmernyeckoe, MenuaHa, pa3Max, HauOojbllee U
HauMEHbIIIee 3HaYCHHS Ha0opa YMCIOBBIX JaHHBIX. [IpuMephl ciydaiiHOM H3MEHUYUBOCTH.

Cryuaiinwiii sxcnepumenm (onvim) u cayuatinoe cobvimue. Beposmuocmv u yvacmoma. Ponw



MAN0BEPOSAMHBIX U NPAKMUYECKU Oocmoeegmblx cobvimuii 6 npupode u 6 obwecmse. Monema u
USPATIbHASL KOCTb 8 MeopUl 6eposSImHOCHel .

I'pag, sepwuna, peopo. Cmenensv eepuiunvl. Hucno pébep u cymmapuas cmenenb 6epuLUH.
Ilpeocmasnenue o cesasnocmu epaga. Llenu u yuxnvl. Ilymu 6 epagax. O6x00 epaga (3tinepos nyms).
IIpeocmasnenue 06 opuenmuposannom epage. Pewenue 3a0auc nomowso epagos.

8 KJIACC
[IpencraBienue JaHHBIX B BUJE TaOIHII, AUArpaMM, TpaduKOB.

MHOX€eCTBO, JJIEMEHT MHOXECTBa, MOAMHOXecTBO. Omnepanuu HaJl MHOMXKECTBAMHU:
oObenuHeHne, TmepeceueHue, gononHeHue. CBoiicTBa  omepanuii  Hajg — MHOXKECTBaMH:
NEePEeMECTUTENIbHOE,  COYeTaTeNbHOE,  pachpelenuTeNabHoe,  BKIoueHus.  Vcmonb3oBaHue
rpau4ecKoro MpeACTaBICHUS MHOXECTB Ul ONHMCAaHUS PEATbHBIX NPOIECCOB M SABICHHM, NpU
pelleHny 3aay.

Hsmepenue pacceusanus oOaunvix. Jucnepcus u cmanoapmuoe OMKIOHEHUe YUCTOBbIX
Habopos. /[uazpamma pacceusanus.

DneMeHTapHbIe COOBITHS CIydaiiHOTO omnbiTa. Ciy4aifHble coObITHsA. BeposTHOCTH COOBITHIA.
OnbITEl ¢ PaBHOBO3MOKHBIMH 3JIEMEHTapHBIMU COObITUSIMU. CryuyaiiHblii BeIOOp. CBs3b MeXay
MaJIOBEPOSTHBIMU M TMPAKTHUECKHU IOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOIIIECTBE U HAYKE.

Hepeso. Ceoticmea Oepegves: eOUHCMEEHHOCMb NYMU, CYWECMBO8AHUe GUCAYELl GEPUILHDL,
CBA3b MeNCOy YUCTIOM 8epulur U Yuciom pébep. Ilpasuno ymuoocenus. Pewenue 3a0au ¢ nomowsbio
epaghos.

Ilpomusononoosicnvie codvimust. /fuacpamma Diinepa. Obvedunenue u nepeceuerue coobimuil.
Hecosmecmuvle cobvimus. @opmyna crodicenus eepossmuocmeil. Ycnosnas eeposmuocms. Ilpasuno
ymHoocenus. Hesasucumvie codvimus. Ilpeocmasnenue sxkcnepumenma 6 eude Oepesa. Pewenue
3a0ay HA HAXOHCOeHUe 8epPOsMHOCIell C NOMOWbIO 0epesd CYYAUHO20 IKCnepumMenma, ouazpamm
Diinepa.

9 KJIACC
[IpencraBienue AaHHBIX B BHUJIE TAONHI], TUarpamm, rpaduKoB, HHTEPIPETAIUs JTaHHBIX.
UteHue u mocTpoeHue TalIuIl, 1uarpamMmm, rpauKoB 1O PeaIbHBIM JaHHBIM.
[TepecranoBku u ¢akropuan. CoderaHuss W 4yuciao coderaHuil. Tpeyeoavnux Ilackans.
Pemenue 3aa4 ¢ uCnoap30BaHUEM KOMOWHATOPUKH.

I'eomempuueckasn geposmuocms. Cayuaiinsiii 66100p MOYKU U3 PUSYPbl HA NIOCKOCU, U3
ompesKa u u3 0yau OKpY#CHOCIU.

Ucnbitanue. Yenex u Heynaya. Cepusi HCIBITaHUNA 70 nepBOro ycnexa. Cepus UCHbITaHUI
bepnysmiu. BepostHocTu coObITHII B cepun ucnibITaHuid bepHysuim.
CnydaifHass BeJMYMHA U  PACIPENCICHUE BEPOATHOCTEH. MaremaTudyeckoe OXuJaHue |
nuctiepcusi. [IpuMepsl MaTeMaTHYECKOTO OXHUIAAHUS KaK TEOPETHYECKOTO CPEAHETO 3HAYCHUS
BENTMYMHBI. MaTreMaTuueckoe OXHIAaHME M JIUCIEPCUsSl CIYyYalHON BEIMYMHBI «UHCIO YCIIEXOB B
CEepUH UCIBITAHUN bepHym».

[TonsTre o 3akoHe OonbIKMX yucel. M3MmepeHue BEpOsSTHOCTEH ¢ MOMOIIbI0 4acToT. Ponb u
3HAYECHHE 3aKOHA OOJIBIITUX YHCET B IPUPOIE M OOIIECTBE.

Y4eOHbIi M1aH HAa U3y4YEeHHE MaTeMaTUKH B /—9 Kiaccax OTBOJIUT He MeHee 1 yueOHOro yaca B
HEJIeI0 B TEUCHHE KAXKIOr0 Tofa 0O0yYeHHUs, BCEro 3a TpH roja ooydeHus — He MeHee 102 yueOHBIX
4acoB.

33,H€CI) " fajee KypCuBoM 0003HaYEHBI TEMbI, U3YUCHHUC KOTOPLIX NPOBOAUTCSA B O3HAKOMUTCIILHOM IIAHE. Heuaror
CaMOCTOATCIIbHO ONPECACIIACT 00BeEM n3y4acMoro mMmarepuaJia.



[NTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA YVUYEBHOI'O ITPEAMETA «MATEMATHKA»
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHUBalMsI K OOYYEHMIO MAaTE€MaTUKE U LIEJICHANpPaBICHHOW I103HABATEJIbHON J1€ATEIbHOCTH;
NOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Ye€pe3 IPAKTHYECKYI0 JESTECIBHOCTD,
TpeOYIOILIYI0 MaTeMAaTHIECKUX 3HAHUN, B TOM YUCIIE YMEHHUE YUUTHCS Y APYTUX JIO/EH; CTOCOOHOCTD
0CO3HaBaTh CTPECCOBYIO CUTYAIHIO, ObITh TOTOBBIM JIEHCTBOBATH B OTCYTCTBHE

rapaHTUH yclexa;

cnocobHocTh oOywatomuxcst ¢ 3[IP k oco3HaHuIO CBOMX JE(QHUIMTOB U IPOSBICHUE
CTPEMIICHHMS K UX IIPEOJOJICHHUIO;

CIOCOOHOCTh K CaMOpa3BUTHIO, YMEHUE CTaBUTh IOCTHKUMBIE 1I€JIH;

YMEHHUE pa3inyaTh y4eOHBIE CUTYallid, B KOTOPBIX MOXKHO JI€HCTBOBAaTh CAMOCTOSITEIBHO, H
CUTyallud, TJie CIeAyeT BOCIHOJb30BATbCA  CHPAaBOUYHOW  HHGpopManMed WIM  JIpyrUMHU
BCIIOMOT'aTEJIbHBIMU CPEACTBAMU;

CIOCOOHOCTh MEPEHOCUTh MOJYyYEHHbIE B X0J¢ 00y4eHMs 3HaHMS B aKTyaJbHYI CUTYaIUIO
(TIpH pereHNH KUTEHCKUX 3a/1a4, TPEOYIOIUX MaTeMaTHIECKUX 3HAHUN );

CIIOCOOHOCTh OPUEHTHPOBATHCS B TPEOOBAHUAX M MPABUIIAX MPOBEJCHUS MPOMEKYTOYHOH U
UTOTOBOW aTTECTALINU;

OBJIaJICHHE OCHOBaMH (pHHAHCOBOI rPaMOTHOCTH.

METAIIPEAMETHBIE PE3YJIBTATbI
Osnadenue yHugepcaibHbIMU y4eOHbIMU NOZHABAM EIbHBIMU 0CUCIEUAMU:

YCTaHABIIMBATh MPUYMHHO-CJICACTBEHHBIE CBS3M B XOJI€ YCBOGHUS MaTEMaTHYECKOTO
MaTepuaa;

BBISIBIISATH ME(DUIIUT JAHHBIX, HEOOXOAMMBIX JIJIs PEIICHUSI IOCTABJICHHOM 3a1a4H;

C TIOMOINBIO YYHUTENs BHIOMpATh CHOCOO pelIeHHs MaTeMaTHYecKoW 3ajaud (CpaBHUBATh
BO3MOYKHBIE BapHAHTHI PEIICHHUS);

NPUMEHSTh U TMPEeoO0pa3OBhIBATH 3HAKHM M CHMBOJBI B XOJ€ pEIICHHs MaTeMaTH4YeCKUX 3aj/1ad;
yCTaHaBIUBATh UCKOMOE U JJaHHOE NP PEIICHUH MaTeMaTUUECKOM 3a1a4u;

MOHMMATh W WMHTEPIPETUPOBATh HWHGOPMALIMIO pPa3IMYHBIX BHUIOB U (HOpPM TMpeCTaBICHHUS,
WJUTIOCTPUPOBATH peIIaeMbIe 3a/1a4d TpapUUIeCKUMU CXEMaMU;

3¢ (HeKTHBHO 3alIOMUHATH U CUCTEMaTU3UPOBATh HH(OPMAIIHIO.

MOHMMAaTh U MCIOJB30BaTh MAaTEMAaTHYECKHE CPEACTBA HAIJBIAHOCTU (rpauKH, IUarpaMMbl,
TaONUIIBI, CXeMBI U JIP.) I WLTIOCTPAINH, HHTEPIIPETAllUU, apTyMEHTAIUH.

Osnadenue yHueepcaibHbIMU y4eOHbIMU KOMMYHUKAMUGHBIMU OCUCGUAMU:

OpraHU30BBIBATh yU4E€OHOE COTPYAHHUYECTBO U COBMECTHYIO JACSATEIBHOCTh C YYHTEIEM |
CBEpPCTHUKAMH B IIPOLIECCE PEIICHUS 3a/1a4;

B3aMMO/JICIICTBOBATh M HAXOAWUTh OOIIME CrocoObl paboThl; paboTaTh B TpyIIE: HaXOAWUTh
oOmiee pelieHNe U pa3peniaTh KOH(DIUKTH Ha OCHOBE COTJIACOBAHMS TO3UIMHI U yuéTa WHTEPECOB;
ciymaTh napTHEPA; GOpMyIHMpPOBaTh, APTYMEHTUPOBATh U OTCTAMBATh CBOE MHEHUE;

MPOTHO3UPOBATh BO3HUKHOBEHHE KOH(IMKTOB MPU HAIUYUU Pa3HBIX TOYEK 3pEHUS U
paspemniaTh KOH(PIUKTHI HA OCHOBE YUETa MHTEPECOB M MO3UIINI BCEX YIACTHUKOB;

apryMEHTUPOBaTh CBOIO TO3ULHMIO M KOOPJMHUPOBATH €€ C MO3UIUSMU MApTHEPOB B
COTPYAHUYECTBE MPU BHIPAOOTKE OOIIETO PEIICHUsI B COBMECTHOM JIEATETLHOCTH;

BBHITIONHATH CBOIO YacTh pa0OThI, JOCTUTATh KAYECTBEHHOT'O pe3yjbTaTa U KOOPAUHHUPOBATH
CBOM JICKCTBUSA C APYTUMHU WICHAMHU KOMaH]IbI;

OIICHMBATh KAYECTBO CBOETO BKJIAJIa B OOIIUI MPOIYKT.
Osnadenue yHu8epCaIbHbIMU YUEOHBIMU PEYSIAMUGHBIMU OCUCHBUAMU:

CTaBUTH II€JIM, BHIOUPATh U CO3/JaBaTh aJTOPUTMBI IS PEIICHUS y4eOHBIX MAaTEeMaTHYECKUX
npobiewm;

IJIAHUPOBaTh M OCYHIECTBISATH JCATEIHHOCTh, HAIPABICHHYIO Ha pelieHue 3ajad



HCCIIEIOBATENIBLCKOrO XapaKTepa.
dbopmMynupoBaTh M yACPKUBATH YUEOHYIO 3a/1auy, COCTAaBJIATH IUIAH U TIOCIICIOBATEIHHOCTD
JIEUCTBUIA;
OCYIIECTBIISATh KOHTPOJIb MO 00paslly W BHOCHUTHh HEOOXOAMMBIE KOPPEKTHUBBI, KOHTPOJIUPOBATH
mpolecc W pe3ylbTaT y4yeOHOM MaTreMaTHudecKou JesATEIbHOCTH; aJeKBaTHO  OLIEHHUBATh
MPaBUILHOCTh WJIM OIIMOOYHOCTH BBIMOJHEHHUs y4eOHOH 3amauu, e¢
00BEKTUBHYIO TPYJIHOCTh M COOCTBEHHBIE BO3MOKHOCTH €€ PEILICHHUS;
CIMYaTh CIOCO0 ACHCTBUSA M €Tr0 PE3yJIbTaT C 3aJaHHBIM ATAJIOHOM C IEJbI0 OOHAPYKEHHS
OTKJIOHCHHMH U OTJIMYMI OT TajJoOHA.
NPEABUACTh TPYAHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh NPHU PEUICHWHM Y4YeOHOW 3aja4d; MMOHHUMATh
OPUYUHBL, TIO KOTOPHIM HE OBLI JOCTUTHYT TpeOyemblid pe3yibTaT ACSITeIbHOCTH, OIPEISISTh
MO3UTHUBHBIC M3MEHCHMsI M HaIlpaBJCHUs, TPEOYIOIHE NalbHEHIel paboThl; peryaupoBaTh Crocod
BBIPAKECHUS DMOLIAM.

INPEAMETHBIE PE3YJIBTATbBI

PesynbpraTthl ocBoeHMs ydyeOHOro mpeamera «MartemaTtuka (BKIOYas aiaredpy, reoMeTpulo,
BEPOSITHOCTh U CTAaTUCTHKY)», pacIpeAesICHHBIE TI0 roJaM 00y4eHus1, (GOpMYITHPYIOTCS 110 TPUHIIHITY
N00aBJIeHUs] HOBBIX PE3yJbTAaTOB OT I'OAa K IOAY, YK€ Ha3BaHHBIE B MPEAbIAYIIUX I0Jlax MO3ULUH,
KaK IpaBUJIO, JJOCIOBHO HE IOBTOPSIOTCS, HO YUYMTHIBAIOTCA (PE3y/lbTaThl OUYEPETHOro roja Io
YMOJIYAHHUIO BKJIIOYAIOT PE3YJIbTaThl IPEIbIIYILNX JIET).

IIJTAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATBI OCBOEHU A PABOYEN
I[TPOI'PAMMBEI (ITO TOAAM OBYUYEHUM )
OcBoenne yaeOHOTro Kypca «Anredpa» Ha ypoOBHE OCHOBHOTO 00IIIero 00pa3oBaHUs JIOJDKHO
obecrieunBaTh JOCTHIKEHHE CIICAYIONIMX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB:

7 KJIACC
Yucna u ¢viuucnenun

BoinonHATh, coderass yCTHbIE M MHCbMEHHbIE NPUEMBI, apu(PMeTHUYECKUEe ENUCTBUS C
paloOHaIbHBIMU YHCIIAMHU.

HaxoauTth 3HaueHNs YHCIOBBIX BBIPAXKEHU; IPUMEHATH Pa3HOO0pa3HbIE CIOCOOBI U TPUEMBI
BBIYUCIICHUS 3HAYCHUI JPOOHBIX BBIPAXKEHUH, COJEPIKALINX OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexomuthb OT 0/1HOM (OPMBI 3aITUCH YKCEN K IPYToii (IpeoOpa3oBbIBaTh AECATUUHYIO JPOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHUHYIO, B YACTHOCTH B OECKOHEUHYIO JIECATHUHYIO APOOB).
CpaBHUBaTh U yHOPSAOYMBAThPAlMOHAIbHbBIE YHCIIA.

OxpyrisTh ynca.

BBINONMHATE NMPUKUIKY U OLIEHKY pe3ylbTaTa BBIUMCICHHUH, OLEHKY 3HAYEHHM 4YHCIOBBIX
BBIPAKCHUI.

BbInonHATE JOEHCTBUS CO CTENEHSMU C HATypaJbHBIMHM IOKa3aTelsMU (C OMOpoil Ha
CIPaBOYHYIO HH(POPMAILIHIO).

[TpyMeHsTh MPU3HAKU ASTUMOCTH, Pa3JI0KEHNE HA MHOKUTEH HAaTypaJIbHBIX YHCEIL.

Pemarp mnpocreiiline NpakTUKO-OPUEHTUPOBAHHBIE 3aJaud, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYUH, TPONOPIHMOHAIBHOCTBIO BEIMYUH, MPOIEHTAMU; UHTEPIPETUPOBATh PE3YIbTaThl PEIICHUS
3aja4 ¢ y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBIX OOBEKTOB.
Anzeopauueckue sviparxcenus

OpueHTHpOBaTbCd B MOHATUSAX U ONEpPUpPOBaTH Ha 0a30BOM YpOBHE airedOpanvecKkon
TEPMUHOJIOTUEN U CUMBOJIMKOM.

Haxonuth 3HaueHus: OyKBEHHBIX BBIPAYKEHUI MPH 3a/JaHHBIX 3HAYEHUSX [IEPEMEHHBIX.

BeimonHATe mpeoOpa3oBaHUs IIEIOT0 BBIPAXKEHHUS B MHOTOWIEH MPUBEICHHEM MOJOO0HBIX
CJIaraeéMbIX, paCKpbITUEM CKOOOK.

BbInonHATh yMHOXKEHHE OAHOWIEHA HA MHOTOWIEH U MHOTOUYIEHAa HA MHOT'OWIEH, IPUMEHATh
dbopMyIIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH (C OMOPOM Ha CIIPAaBOYHYIO HH(GOPMAIIHIO).



OcCyIecTBIIATh pa3/ioKeHNEe MHOTOWICHOB Ha MHOKUTEIU C MIOMOIIBIO BEIHECEHHS 32 CKOOKH
001Iero MHOXKUTENS, TPYNIUPOBKU CJIaraeMbIX, MpUMEHEHHUS (GOpMyN COKpaEHHOTO0 YMHOXKEHHUS (C
OTOPOH Ha CIIPABOYHYIO HHPOPMAITHIO).

[IpumensTs npeoOpa3oBaHKsi MHOTOWIECHOB ISl PEIICHUs Pa3IMyYHbIX 33]a4 U3 MaTEeMaTHKH,
CMEXHBIX IIPEMETOB, U3 PEaIbHON IPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTEMEHEW C HATypalbHBIMU IIOKa3aTeIsIMU JJIsl MpeoOpa3oBaHUs
BBIPXCHHH (C OMOPOH Ha CIIPABOYHYIO HH(POPMAIIHIO).

Ypaenuenun u nepasencmea
PemaTe nuHeHbIE ypaBHEHUS ¢ OJTHOM MIEPEMEHHOM, TPUMEHSIS IIpaBuia repexoaa oT
HCXOJHOI0 YpaBHEHUS K paBHOCUIBHOMY eMy. [IpoBepsTh, sSBIsETCS JIM YUCIO KOPHEM ypaBHEHUSI.

Hwmets mpeacTaBieHue o rpaguuecKuX METOJaxX MPH PEUICHWH JHMHEHHBIX YpaBHEHUH U UX
CUCTEM.

[TonOupars mpuMepsl nap 4HCEN, SBJISIOMIMXCS PEIICHUEM JIMHEWHOTO YPAaBHEHUS C JBYMS
MEePEMEHHBIMH.

Crpouthb B KOOPAMHATHOM IJIOCKOCTH TpapuK JMHEHHOIO yPaBHEHUS C ABYMs [1I€PEMEHHBIMU;
MOJIB3YACH TpaUKOM, MPUBOAUTH IPUMEPHI PEILICHUS YPABHEHUSI.

Pemarp cuctembl ABYX JIMHEHHBIX YPaBHEHMHM C JBYMS MEPEMEHHBIMHU, B TOM YHUCIE
rpaduuecku (c Omopoii Ha ANTOPUTM y4EOHBIX NEHCTBUIN).

CoctaBnarh (MOcie COBMECTHOTO aHajin3a) W peliaTh JIMHEWHOE YpaBHEHUE WIIU CHUCTEMY
JUHENHBIX ypaBHEHUH [0 YCIOBHUIO 3a/1a4d, UHTEPIPETHUPOBATH B COOTBETCTBUM C KOHTEKCTOM
3a/1a4y¥ MOJTYYCHHBIN pe3ylbTar.

Koopounamut u cpagpuxu. @ynkyuu

N306paxaTh Ha KOOPIAWHATHOU MPSIMOW TOYKH, COOTBETCTBYIOIIME 33JJaHHBIM KOOpPJMHATaM,
Jy4H, OTPE3KH, UHTEPBAJIbI; 3aIIUChIBATH YUCIIOBBIE IPOMEKYTKH Ha aJIreOpanveckoM sI3bIKE.

OtmeuaTs B KOOPAMHATHOM MIOCKOCTH TOYKH IO 33/IaHHBIM KOOpIMHATAaM; CTPOUTH TpaduKu
nauHeiHbIX QyHkuui. Ctpouts rpaduk ¢pyHkmm Y = KX + b.

OnuceiBaTh ¢ MOMOIIBIO (DYHKIMI M3BECTHBIE 3aBHCHUMOCTH MEXIYy BeIMYMHAMM (IO
ITOPUTMY Y4YEOHBIX JAEWUCTBUI): CKOPOCTh, BpEMs, PACCTOSIHHE; I[€HAa, KOJWYECTBO, CTOMMOCTB;
IPOM3BOIUTENBHOCTD, BpEMsl, 00BEM pabOTHI.

Haxonuth 3HaueHne GyHKIMY 110 3HAUEHUIO €€ apryMeHTa.

[Tonumath rpaduyeckuil crnocod MpeACTaBIeHHUS W aHaIW3a HH(OpMaluH; H3BIEKaTh U

MHTEPIPETUPOBATh UHPOPMALIHNIO U3 TPadUKOB PeaIbHBIX MPOIIECCOB U 3aBUCUMOCTEN.

8 KJIACC
Yucna u evruucnenusn

Hcnonb30BaTh HaydaJdbHbIE MPEICTABIECHUS O MHOMKECTBE JEHCTBUTENBHBIX YHCEN s
CpaBHEHMs, OKpYIJIEHHs M BBIYMCICHMH; M300pakaTh JeHCTBUTENIbHBIE 4YHCIAa TOYKAaMHM Ha
KOOPJMHATHOU IIPSIMOA.

[TpumMeHsaTh TOHSATHE apH(PMETHIESCKOTO KBAJAPATHOTO KOPHS; HAXOAWUTh KBaJpaTHBIE KOPHH,
UCTONB3Ysl MNP HEOOXOAMMOCTH KaIbKYJIATOp; BBIIOJHATH IpOCTelIne mnpeoOpa3oBaHUs
BBIpaXEHU, Colep KaluX KBaJApaTHbIe KOPHU, UCTIOIb3YsI CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amucu OONBIIMX W MAalbIX YHCET C TOMOIIbIO JECATUYHBIX Jpobel u
crereHeit uncna 10.

Anzebpauueckue eviparxcenusn

[IpuMeHsATh NOHATHE CTEMEeHH C LEeJIbIM I0Ka3aTeleM, BBINONHATh MpeoOpa3oBaHUs
BBIP@KEHUH, COAEp)KAIIMX CTENEeHH C IEeJbIM I[oKa3aTeaeM (C HCHOJIb30BAHUEM CIPAaBOYHON
uH(bOopMaIum).

BBINONHATE HECNIOKHBIE TOXKAECTBEHHBIE MPEe0OpPa30BaHUs PALMOHAIBHBIX BBIPAXKEHUN Ha
OCHOBE MPaBUJI ACUCTBUN HAJ MHOTOWIEHAMU U aNreOpanyecKuMu APOOSIMH.

PackranpiBaTh KBafpaTHbBIN TPEXUICH HA MHOXKUTEIH.

[IpumensTh MpeoOpa3oBaHus BbIpAKEHUM Ui PEeLICHUS pa3iNYHbIX 3a7a4 U3 MaTeMaTUKH,

CMEXHBIX NPEIMETOB, U3 peallbHON MPAKTUKH.



Ypaguenua u nepasencmea
Pemats nuHeliHbIe, KBapaTHBIE YpaBHEHHS (C UCIIOIB30BAHMEM CIIPABOYHON HH(OPMALIUH)H
panroHaIbHbIe YpaBHEHHS, CBOISIINECS K HUM, CHCTEMBI IBYX YPaBHEHUH C IBYMsI IEPEMEHHBIMHU.
[IpoBoanTH MpOCTEHIINE UCCIEJOBAaHNS YPAaBHEHUH U CUCTEM YPaBHEHHH, B TOM YHUCIIE C
IpUMEHEHHEM TpapUUecKuX MpeCTaBIeHU (yCTaHABIMBATh, UMEET JIU YPAaBHEHUE WM CHCTEMa
YPaBHEHUH pEelIeHUs, €CJIH UMEET, TO CKOJIBKO, U IP.) C ONOPOH Ha alrOPUTM Y4EOHBIX JEHCTBHMA.

[lepexoauTs OT ciioBecHOW (HOPMYTHPOBKH 3a7auu K € alreOpandeckoil MOJeNu ¢ TTOMOIIBIO
COCTaBJICHUS YypaBHEHUS WJIM CHCTEMbl YpPaBHEHHUI, HHTEPHIPETHPOBAaTh B COOTBETCTBUU C
KOHTEKCTOM 3a]1a4 TOJTy4YE€HHBIN pe3ysbTarT.

[TpuMeHATh CBOWCTBA YHMCIOBBIX HEPABEHCTB /ISl CPAaBHEHUS, OLCHKH; pelaTh JIMHEHHbIC
HEpaBEHCTBA C OJIHOW MEPEMEHHOM M MX CHUCTEMBI; AaBaTh rpapuyecKyro WILTIOCTPAIIMIO MHOXKECTBA
peLIeHUI HepaBeHCTBA, CHCTEMbI HEPaBEHCTB.

Dyukyuu

OnepupoBath Ha 0a30BOM ypOBHE (YHKIMOHAJIbHBIE TOHATUS M SI3BIK (TEPMUHBI,
CHMBOJIMYECKHE OO0O3HAUEHMs); ONPENeNATh 3Ha4eHHe (YHKIUM 10 3HAYCHUIO apryMEHTa;
OTIpeNIeNATh CBOWCTBA PYHKIUH 10 € Tpaduky.

Crtponth rpaduKH dMeMeHTapHbIX GyHKIMil Buma,y = X5,y =x3,y =x ,y =k omq/c_bIBaTbx—

CBOWCTBA YUCIIOBOK (PYHKIMH 110 €€ TpaduKy (Ipu HEOOXOIUMOCTH C HAMPABJISIONIEH MOMOIIBIO).

9 KJUIACC
Yucna u eviuucnenusn
CpaBHUBATh U YNOPAJOYUBATH PALMOHAIBHBIE U UPPALIMOHAIBHBIE YUCIIA.

Beimonuate apupmeTnyeckue NEHCTBUSA € palMOHAIBHBIMU YMCIAMU, COYETast yCTHbIE U
NUCbMEHHBIE IPUEMBI, BBHITIOJIHATH BBIUMCIICHUS ¢ UPPALMOHAIbHBIMU YU CIAMHU.

HaxonuThs 3HaueHus cTeneHeil ¢ LEeJbIMM IOKAa3aTeJIIMU M KOPHEH; BBIYHUCIATH 3HAYCHUS
YHCIIOBBIX BbIPAKEHUH.

OKpyrJIATh NENCTBUTENBHBIE YNCIIA, BBINOIHATH IPUKUIKY PE3YyIbTaTa BEIUNCICHUH, OLIEHKY
YHCIIOBBIX BbIPAKEHUH.

Ypasuenun u nepasencmea

Pemartp nuHeHbIE U KBaIpaTHBIE YPaBHEHMS, YPaBHEHUS, CBOJAIIMECA K HUM, IPOCTEMIINE
JIpOOHO-PALIMOHAIBHBIE YPABHEHHUS.

Pemarp mpocreiiimme cucTeMsl ABYX JIMHENHBIX YPaBHEHUN C JBYMs IEPEMEHHBIMU U
CUCTEMBI JBYX YPaBHEHMM, B KOTOPBIX OJIHO ypaBHEHHUE HE SIBJISETCS JUHEHHBIM (MO BU3YyalbHOMN
ornope).

Pemarp mpocTteiiiine TEKCTOBBIE 3alayd aiIreOpanvyeckuM CIOCOOOM €  MOMOIIBIO
COCTAaBJICHUS yPaBHEHUS WJIN CUCTEMBI ABYX YPaBHEHUH C IByMsI IEPEMEHHBIMHU.

[IpoBomuTh mpocCTEWIINE HCCIENOBAaHUS YPAaBHEHHMM M CHCTEM YpPaBHEHMiI, B TOM YHCIE C
NpUMEHeHHeM TpadUuecKux MpeacTaBieHuil (yCTaHaBIMBAaTh, UMEET JM YpPaBHEHHE WM CHUCTEMa
YpaBHEHUH pellIeHus], €CIIU UMEET, TO CKOJIbKO, U TIp.).

Pemate nuMHEWHBIE HEpaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300pakaTh peLIeHHE
HEPAaBEHCTB Ha YHUCJIOBOW MPSIMOM, 3alMCHIBATh PEIIEHUE C IIOMOIBIO CHMBOJIOB.

Pemarp cucrempl TMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIIOYAIONIME KBaJApaTHOE
HEPAaBEHCTBO; M300pa)kaTh pEIIeHWE CHUCTEMbl HEPAaBEHCTB Ha YMCIOBOW MpPSMOH, 3amuChIBaTh
pELIEHUE C TOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPAaBEHCTBA IIPU PEILIEHUH PA3IUYHbIX 33]1a4.
Dyukyuu

Pacrnio3HaBath pyHKIIMM M3y4eHHBIX BUJOB. [I0Ka3bIBaTh CXeMAaTHUYECKH PACHOJIOKEHHUE Ha

KOOPIMHATHOM TIOCKOCTH rpadukoB GyHKImiA Bima: y = kx, y =kx + b, , y = ax? + bx +¢, y = X%, y

= Y = ¥ B 3aBucuMoCTH OT 3HAUCHUIT KOO PULMECHTOB; ONUCHIBATH CBOKCTBA (DYHKLMH.

Crtpouts 1 HM300pakaTh CXeMaTHYeCKH TpaduKd KBAaJPAaTHYHBIX (DYHKINH, OMHUCHIBATH
CBOWCTBA KBaJIpaTUYHBIX (PYHKLIHUH 11O UX rpadukam.
Pacrio3HaBath KBaspaTHuHyIo QYyHKIUIO 1O (hOpMyIie, TPUBOANTH MPUMEPHI KBaPAaTHYHBIX



(GyHKUMH U3 pealbHOW KU3HH, (U3UKH, TEOMETPUH.
Apugpmemuueckan u zeomempuueckas npozpeccuu
Pacrnio3naBath apu(METHUECKYI0O M T€OMETPUYECKYIO MPOrPECCHU IMPH pasHBIX CIocodax
3a1aHusl.
BbINONMHATE BBIYUCIIEHUS C MCHOIB30BaHUEM (POPMYII N-TO 4iieHa apuPMETUYECKON U
reOMETPUYECKOI MPOrpecCHii, CyMMBI IIEPBBIX N WICHOB (C OMOPOii Ha CIIPaBOYHYIO HH(POPMAIIUIO).
Pemrate 3aaun, CBsI3aHHbBIE C YHCIOBBIMH MOCJIEI0OBATEIBHOCTSAMHU, B TOM YHCJIE 334a4 U3
peanbHON KU3HHU (C HCIOIb30BAaHUEM KaJIbKYIATOPA, IU(POBBIX TEXHOIOTHH).

IJTAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHUSA I[TPOTPAMMBIKYPCA
(ITO T'OAAM OBYUYEHU )

OcBoeHue yueOHOTO Kypca «I'eomeTpusi» Ha ypOBHE OCHOBHOTO OOLIET0 00pa30BaHMsIJOIKHO
o0ecreunBaTh JOCTIKEHHUE CIIEIYIONINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB:

7 KJIACC

Pacnio3HaBaTh  M3y4yeHHblE TIeoMeTpUYecKHe (UIYypbl, ONpeAeisATh MX  B3aUMHOE
pacrosiokeHue, n300pakaTb reOMETPUYECKUE (PUTYPHI; BBIIOJIHATH YEPTEKU IO YCIOBHUIO 3a/1a4H.
W3MepsaTh JMHEHHBIE W YIJIOBBIE BEJIWYMHBL. Pemarh 3ajauu Ha BBIYMCIEHUE JJIUH OTPE3KOB U
BEJIMYUH YTJIOB.

Jlenate rpyOyi0 OLEHKY JMHEHHBIX M YIJIOBBIX BEIMYMH IPEIMETOB B pEalbHOM >KU3HH,
pa3smMepoB MIPUPOIHBIX 00BEKTOB. PazinnuaTh pazmepsl STUX 0OBEKTOB 110 MOPAIAKY BEIUMUUHBI.

Crpouth uepTeXU K IeOMETPUYECKMM 3aJadyaM (C HCIOJb30BaHUEM CMBICIIOBOM OIOPBHI:
HaBO/IAIIIME BOIIPOCH! M/WIIN aJrOpUTMa y4eOHbIX ACHCTBUI).

[lonb30BaTbes MpU3HAKAMU PaBEHCTBA TPEYrOJbHUKOB, UCIOJIB30BATh MIPU3HAKU U CBOICTBa
pPaBHOOEPEHHBIX TPEYTOJILHUKOB IIPH PELLICHUU 3ajay.

[IpoBoauTh 10Ka3aTeNbCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

Ilonb30BaTbcd NpU3HAKAMU PAaBEHCTBA INPSAMOYTOJIBHBIX TPEYTOJIBHUKOB, CBONCTBOM
MeMaHbl, MPOBEAEHHON K TMIOTEHY3€ MPSIMOYTOJbHOTO TPEYTrOJIbHUKA, B PELIEHUH T€OMETPUUECKHUX
3aJa4 (C MCII0JIb30BaHUEM 3PUTENBHOM HATJISIHOCTH U/ UM BepOaIbHOM OMOpHI).

OnpenensiTe MapajiebHOCTh MPSIMBIX C TOMOIIbIO YIJIOB, KOTOpble OOpa3yeT ¢ HUMHU
cexymas. OnpenensaTs MapajuieNbHOCTh NMPSAMBIX C IOMOIIBIO PaBEHCTBA PACCTOSHUI OT TOYEK
OJIHOM ITPSIMOM 10 TOYEK APYroM NMPsSMOM.

Pemate 3agaun Ha kiieT4aTol Oymare.

[IpoBOoANTH BBHIYMCIEHUS M HAaXOJUTh UUCIOBble U OYKBEHHbIE 3HAYEHMsI YIJOB B
TFEOMETPUUECKUX 3a]a4axX C HCIOJIb30BAaHUEM CYMMBI YIJIOB TPEYTOJBHHUKOB M MHOI'OYTOJIBHHUKOB,
CBOMCTB yrjoB, 00pa30BaHHBIX MPHU MEPECEUECHUH JIBYX NapajuIeNbHBIX MPSAMBIX ceKyuled. PemaTh
IIPAKTUYECKHE 3a]1a4H HAa HAXOXKJICHUE YIIIOB.

Nwmets npeacTaBienre o NOHIATHE TEOMETPUUECKOTO MECTA TOYEK.

DopMyIMpOBaTh OINPEAEIEHUS OKPY)KHOCTH M Kpyra, XOpAbl M JIHaMeTpa OKPYKHOCTH,
MIOJIB30BAThCS UX CBOMCTBAMH. Y METh IIPUMEHSTh 3TH CBOKCTBA IPU PEIICHHUH 3a4a4.

OpueHTHpOBaTbCd B TOHATHAX: OIMCAaHHAs OKOJIO TPEYroJbHUKA OKPYXKHOCTb, LIEHTP
onMcaHHOU OKpyxHOCTH. OnepupoBaTh Ha 0a30BOM YpOBHE (pakTamMH O TOM, YTO OMCCEKTPHUCHI YIIIOB
TPEYrOJbHUKA IIEPECEKAIOTCSI B OJHOM TOYKE, U O TOM, YTO CEPEIUHHBbIE MNEPHEHIUKYISIPHl K
CTOPOHAaM TPEYTOJIbHUKA IEPECEKAIOTCS B OJJHOM TOUYKE.

OpueHTHpOBAaThCS B TOHATHSAX M ONEpPUpPOBaTH Ha 0a30BOM YpOBHE: KacaTelbHas K
OKPY’XKHOCTH, T€OpeMa O MEepHeHANKYISIPHOCTH KacaTeIbHOM W paauyca, MPOBEAEHHOIO K TOYKE
KacaHusl.

HNwmets mpencraBieHHEe O MNPOCTEHIINX TE€OMETPUYECKMX HEPaBEHCTB, MX MPAKTUYECKOM
CMBICIIE.

[TpoBOAUTH OCHOBHBIE TEOMETPUUECKHUE TOCTPOCHUS C IOMOIIbIO LIUPKYJISA U JTMHEUKH.

8 KJIACC



PacriozHaBaTh OCHOBHBIE BHJBI YETBHIPEXYTOJIBHUKOB, HUX JJIEMEHTHI, IOJb30BaTbCS HX
CBOMCTBAMH IIPH PELICHUH F€OMETPUUYECKUX 3aad.

OpueHTHPOBaTbCA B MOHATHH — TOYKU IEPECEUEHMS] MEIMAH TPEYrojbHUKa (LIEHTpa Macc) B
pellIeHny 3a1ad.

Bnanets noHATHEM cpeiHEN JIMHUN TPEYrOJbHUKA U Tpalleluy, IPUMEHSITh UX CBOWCTBA MpU
pEILIEHUH TPOCTEMIINX reoMeTpHUecKUX 3a1ad. ViMeTs npencrasienue o reopeme Daseca u reopeMe 0
[IPONOPLUOHAIIBHBIX OTPE3Kax, NPUMEHTh UX JJIs PEUICHMs] MPaKTUYECKUX 3ajad (C omopod Ha
3PUTEIbHYIO HAIJIAHOCTH).

[TpuMeHsATh TpPU3HAKU TOAOOMS TPEYTOJBHUKOB B PEIICHUH HECIOKHBIX T'€OMETPHUYECKUX

3ajad.
[onp3oBatbes Teopemoit [Tudaropa ans penieHns reoMeTpUuecKuX U MPaKTHYECKUX 3a1ad. Bragers
NOHATHAMM CHUHYCa, KOCHMHYCa M TaHI€HCAa OCTPOrO YIJIa HPSIMOYTOJIBHOIO TPEYroJbHUKA.
[Tonp30BaThCsA STUMU MOHATUSMHE JUTSI PEILICHHSI IPAKTHYECKUX 337a4 (TP HEOOXOJMMOCTH C OIIOPO
Ha aJrOPUTM IIpaBUJIA).

Berancnsates (pa3nmuuHbiME criocobaMu) (C OmoOpol Ha CIpaBOYHYH HMH(OPMAIIHIO) TUIONIA b
TPEYroJbHUKA U IUIOIIAJN MHOTOYTOJBHBIX (Uryp (TOJIB3YACH, Iie HEOOXOJUMO, KAIbKYIATOPOM).
[IpuMeHATh NOTYy4YEHHbIE YMEHHUS B IPAKTUYECKUX 3a]a4ax.

Bnagerp NOHATHAMH BIMCAHHOTO M ILIEHTPAJIBHOIO YyIJa, HCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaxX, YIJIax MEXIy XOpJaMH (CEKYyLIMMH) U YIJe MEeX]y KacaTeJIbHOM U XOpJAoW MpHu
PELIEHUH IPOCTEUIINX T€OMETPUUECKUX 3a1a4.

Bnagerp mnoHSATHEM ONMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHATH CBOWCTBA ONHMCAHHOTO
YETBIPEXYTOJIBHUKA [IPU PELICHUH IPOCTENIINX 3aad.

[IpyMeHATh MoJydeHHbIE 3HAHUSI Ha PAKTUKE — CTPOUTh MAaTEMaTUYECKHE MOJIEIH JJIs 3a/1a4
pea’gbHOM JKU3HU M MPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS C IPUMEHEHHEM MOoJ00us Hu
TPUTOHOMETpPHH (TIOJIB3YSChH, T/I€ HEOOXOIUMO, KATBKYISITOPOM).

9 KUIACC

3HaTh TPUTOHOMETpUYECKHE (QYHKIIMU OCTPHIX YIJIOB, HAXOJUTH C UX MOMOIIBIO Pa3INYHbIC
JJIEMEHTHl  IPSMOYTOJIBHOTO  TPEYrONbHUKA («pEIIeHHE MPSMOYTOJBHBIX  TPEYrOJIbHUKOBY).
Haxoauts (¢ mTOMOIIBIO KABKYIISATOPA) JJTMHBI ¥ YTIIBI 111 HETAOJIMYHBIX 3HAYCHHA.

ITonp3oBatbes hopMynamMu MPUBEIEHUS 1 OCHOBHBIM TPUTOHOMETPUYECKHM TOKIECTBOM IS
HAXOXKJCHUSI COOTHOIICHUI MEXAY TPUTOHOMETPHUECKUMH BEITMYMHAMH (C OTIOPOI Ha CIIPaBOYHYIO
UHPOPMAILIHIO).

Hcnonp30BaTh TEOPEMBl CHHYCOB W KOCHHYCOB JUIS HAaXOXICHHUS DPA3UYHBIX DIIEMEHTOB
TPEYrojibHUKa («pELUIeHHE TPEYTrOJbHUKOBY), TPUMEHSITh MX NpPU pPELIeHUH MPOCTEHIINX
TE€OMETPHUECKUX 3a]1ad.

Brnanets moHsATHSAMH NpeoOpa3zoBaHMs I0A00MS, COOTBETCTBEHHBIX 3JEMEHTOB IOJI00HBIX
¢uryp. Ilomp3oBaThcs CBOWCTBAMH TOJOOUS MPOU3BONBHBIX (GUTYp, YMETh BBIYHCISATH JUIMHBI U
HAXOJUTh YIJIBI Yy MOAOOHBIX (uryp (mo anroputmy y4deOHBIX neiicTBuii). IlpumeHsTh cBOMCTBa
OO0 B MPAKTHUECKUX 33Jadax. YMETh MPUBOAUTE MPUMEPHI MTOJTOOHBIX (QHUTYp B OKPYXKAFOIIEM
MHpe.

[Tonp30BaThess TeopeMaMu (IO BH3YAJIBHOH OMOpE) O MPOM3BEICHHH OTPE3KOB XOPI, O
IPOM3BEACHUH OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTelbHOM.

[Tonmp30BaThCst BEKTOPAMH, MOHUMATh UX TEOMETPUICCKUN M (PU3UIECKUN CMBICI, IPUMEHSTh
UX B pEIIEHUH TeOMETPUYECKMX U (U3MYecKUX 3aaad. [IpUMeHsATh CKalsgpHOE NpPOU3BEACHUE
BEKTOPOB IS HAXOXKJICHUS JJTUH U YTIIOB.

[Tonmp30BaTbcs METOJOM KOOpPIMHAT Ha IUIOCKOCTH, TPUMEHSTh €ro B pPELICHUU
TE€OMETPHUYECKUX U TPAKTUICCKUX 3a/1a4.

Brnaners MOHATHSAMM MPaBUIBHOIO MHOTOYTOJbHHUKA, JUIMHBI OKPY)KHOCTH, JIMHBI IYTH
OKPY>KHOCTH W paJIMaHHON MEPHI YIila, YMETh BBIYHCIISITH IJIOMIAIh KPYTra U €ro 9acTel (¢ omopoi Ha
crpaBouHyIo HHpopManuio). [IpUMEeHAT MoTydYeHHbIE YMEHHSI B TPAKTUYECKUX 3a/1a4ax.

Haxomute ocu (MaM LEHTPHI) CUMMETpUH (QUTYp, NPUMEHATh JABWKEHUS IUIOCKOCTH B



IIPOCTEUIINX CIIydasiX.

IIpyuMeHATH MOJTyd4EeHHBIE 3HAHWSI HA IPAKTUKE — CTPOUTH MATEMaTUYECKHE MOJEIH JJIS 3a1a4
peambHON JKM3HM M TPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHHS C TPUMEHEHHEM M0A00us |
TPUTOHOMETPHUUYECKUX (DYHKLHUH (TIOJIB3YSCh, I'/Ie HEOOXOIUMO, KAJIBKYJIATOPOM).

[INIAHUPYEMBIE ITPEJJIMETHBIE PE3YJIBTATBI OCBOEHU A I[TPOI'PAMMBIKYPCA
(ITOTOJAM OBYYEHUIA)
[IpenMeTrHbie pe3ynbTaThl OCBOCHHS Kypca «BeposTHOCT, M cratucTuka» B 7-9 Kiaccax
XapaKTEePU3YIOTCS CACAYIOIIMMU YMEHUSMU.

7 KJIACC

Yurath HHPOPMAIHIO, TIPEACTABICHHYIO B TAOIHMIIAX, HA TUarpaMMax; MpeaCTaBIsATh JaHHbIC B
BHJIC TAOJINII, CTPOUTH UArpaMMbl (CTOJIOUKOBBIC (CTOJIOUATHIE) U KPYTOBBIE) IO MacCHBaM 3HAYCHUI
(¢ MCTI0JIb30BaHUEM 3pUTEIHHON HATJIATHOCTH U/ BepOAIbHOM OTOPEI).

OnwuchIBaTh U HHTEPIPETHPOBATH PEAIbHBIC YUCIOBBIC JaHHBIC, TPEICTABICHHBIC BTA0INIIAX,
Ha JUarpaMMax, rpadukax.

OpuEeHTHPOBATHCS B MOHATHSIX M OTICPUPOBATH UMK Ha 0a30BOM YPOBHE: CpeIIHEES
apudMeTHIecKoe, MeTuaHa, HanOoJbIIee M HAUMEHbIIIee 3HAYCHHUs, pa3Max.

Wmetp mpencTaBieHUe O CIyYaiHONH M3MEHYMBOCTH Ha MPHMEpax IeH, (PU3MYECKHUX
BEJIMYMH, aHTPOITOMETPUYECKHX JIAHHBIX; UMETh MPECTABICHUE O CTATUCTUYECKON YCTOWYMBOCTH.

8 KJIACC

W3Biekath u npeoOpa3oBbIBaTh WH(OOPMAIIHIO, MIPEIICTABICHHYIO B BHUJIC TAOJUII, JHATPAMM,
rpauKOB; PEICTABIIATh JaHHBIE B BUJIE TaOJIUL, JUarpaMm, rpaukoB.

OmnuceIBaTh 1OCIE COBMECTHOIO aHAJIN3A JJAHHBIE C IOMOILBIO CTATUCTUYECKHX [1OKA3aTelleH:
CpeIHMX 3HAUCHUH U Mep pacceuBaHUs (pa3Max, JUCIEPCUs U CTaHAAPTHOE OTKIOHEHHUE).

HaXOI[I/ITI) YaCTOTHI YHCJIOBBIX 3HAUEHUM M YaCTOTHI CO6I:ITI/H71,B TOM YHCJIC IO pE3yjibTaTaM
U3MepeHuil U HaOmoACHUN (C HCMOJb30BAHUEM 3PHUTEIbHON HArSIHOCTH W/WIH BepOaIbHOMN
OTIOPBHI).

HaxoauTe BepoOATHOCTH ClIy4alHBIX COOBITUH B ONbBITAaX, 3Has BEPOSITHOCTU 3JIEMEHTapHBIX
COOBITHH, B TOM UYHCJIE€ B ONBITAXC PABHOBO3MOXXHBIMHU JJIEMEHTApPHBIMU COOBITHSMHU (C
UCIIOJIb30BaHUEM 3pUTENHHON HAMIIATHOCTH W/UIIN BepOabHON OIMOPHI).

Nwmetry mnpexacraBneHue o rpa@uueckux MOJENAX: JIEPEBO CIIY4aHOTO SKCIIEpUMEHTA,
JuarpamMmsl DWJepa, YucaoBast npsmasl.

OHepI/IpOBaTI) MOHATUIMHA Ha 0a30BOM YPOBHE: MHOXCECTBO, IMOAMHOKCCTBO, BBIIIOJHATH
olepaliy HajJ MHOXXECTBaMH: OObEIUHEHHE, NepeceueHHe, TOIMOJIHEHHE; MEePEUUCIATh JIEMEHThI
MHOECTB; TPUMEHSATH CBOWCTBA MHOXECTB (C UCIIOJIb30BAaHUEM BU3YaJIbHON OTIOPHI).

Wwmets npencTaBiaeHne o rpaguueckoM MpeCcTaBIeHUe MHOXKECTB M CBSI3eH MEXy HUMU IS
OIMUCaHus IMPOLECCCOB U $IBJ'I€HPII71, B TOM YHMCJIC ITPpH PCIICHUHU 3aaa4 U3 JPYTux y‘—Ie6HI)IX npeaAMETOB U
KypCOB.

9 KJIACC

W3Bnekarh 1 mpeoOpazoBeIBaTh HHGOPMAIIUIO, IPEACTABICHHYIO B PA3IMUYHBIX HCTOYHHUKAXB

BHJI€ TAOJINII, TUarpaMm, TpapuKOB; MPEACTABIATh JaHHBIC B BHJIC TAOJIHII, TUATPaMM, TPaQUKOB.

Pemarp mpocrelimme 3agaud  OpraHU30BaHHBIM MEpPeOOpOM BapHAHTOB, a TaKXKe C
HCITOJIh30BaHNEM KOMOMHATOPHBIX MTPABUI M METOJIOB.

Nwmets mnpeactaBneHue 00 OMHMCATENbHBIX XapaKTEPUCTHKAX MJIi MAacCHBOB YHCIIOBBIX
JIAHHBIX, B TOM YHCJIC CPETHUE 3HAYCHUS M MEPHI PaCCEHBAHUS.

HaxomuTh 4acTOTHI 3HaUYEHUN M YaCTOTBHI COOBITHS, B TOM YHCIE TMOIB3YSICh PE3ylbTaTaMu
MPOBEAEHHBIX U3MEPEHUN U HAOIIOIeHUH (C OMTOpOI Ha CIIPABOYHYIO HH(POPMAITHIO).

HaxomuTh BepoSTHOCTH CITy4ailHBIX COOBITHI B M3YUEHHBIX OMBITAX, B TOM YHCIIE B OIBITAX C
PaBHOBO3MOKHBIMU DJIEMEHTAPHBIMU COOBITUSIMH, B CEPHSIX HCIBITAHUN N0 TEpPBOrO yclexa, B



cepusix ucnblTaHui bepHyun.
NmeTs mpeacTaBiieHUE O CIy4ailHON BEJIMYUHE U O pacpeAeiCeHUN BEPOATHOCTEM.

HmeTh MMpEaACTaBJICHHUEC O 3aKOHC OOJIBIIMX YHCEII KaK O MMPOABJICHUNU 3dKOHOMCPHOCTU B

cnyqaﬁHoﬁ HU3MCHUYUBOCTHU U O POJIM 3aKOHA OOJIBIINX YHCEN B IIpupoac u O6HICCTB€.

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Haunmenosanune KoJjuuecTBo 4acoB DJIeKTPOHHbIE
Noqr/ [PA3/desioB M TEM  Bcero (uu¢posbIe)
- MPOrpaMMmbl 4acoB  Koutposibhbie [IpaKTHYECKHE o0pa3oBaTe/bHbIe
a00ThbI a00ThbI PeCcypeel
1 Anrebpa 24
2 ['eomerpust 6
3 BeposTHOCT 1 4
CTaTUCTHKA
OBIIEE
KOJIMYECTBO 34 0,2
YACOB I10
[TPOTPAMME
8 KJIACC
HaumenoBanue [KosuyecTBo yacos DJIeKTPOHHBIE
Nen/ PasienoBuTeM |Beer o |KourpoabHbie [IpakTuyeckne (UH(PPOBbIE)
- MpOrpaMmbl 4acoB  paGoThI padoTsI o0pa3oBaTejbHbIe
ecypchl
1 Anrebpa 22
2 I'eomeTpus 8
3 BeposTHOCTB 1 4
CTaTUCTHKA
OBIIEE
KOJIMYECTBO 34
YACOB I10
[MPOTPAMME
9 KJIACC
HaumenoBanue [Kojuyecrso yacos DJIEKTPOHHBIE
Nen/ PasieloBHTeM Bcer o [Kourposbhbie [Ipakruueckue (UMQpoBbIe)
I MporpaMmbl 4acoB  paGoThI paGoThI o0pa3oBaTejbHbIE
ecypchl
1 Anrebpa 22
2 I'eomeTpus 3
3 BepositHoctb 1 4
CTaTUCTHKA
OBILIEE
KOJIMYECTBO 34
YACOB I10
[MTPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC

Ne
n/n

Tema ypoka

Koan4yecTBO 4acoB

JlaTa

Bcero

KoHTpoJibHbIE
a00ThI

IpakTuyeckue
a00ThI

H3YyYCHUS

ApudmMernueckue1eCTBHS
C pallMOHAJILHBIMU YU CIIAMU

CpaBHeHue,
YIOpSIIOYMBaHUE
palMOHATBHBIX YUCEI

0,2

Permrenre ocCHOBHBIX 3a7a4 Ha
poOu, IPOLIEHTHI U3 PEeATbHON
MPAaKTUKH.

Pemenrie OCHOBHBIX 33/1a4 Ha
poOu, TPOLIEHTHI U3 PEeaTbHOM
MPAKTUKHU.

0,2

HpI/ISHaKI/I JACIMMOCTH,
PAa3JI0KCHUS HA MHOXUTCIIN
HaTYpaJIbHBIX YUCCII.

0,1

1 oOpaTHas
[TponopunoHaIbHOCTH.

Peanbuble 3aBucumoctu. [Ipsmas

\‘

[Tepemennsbie. JlomycTumeble
3HaueHus [ lepeMeHHBIX.

DopMyIIBL.

[TpeobOpazoBanme OYKBEHHBIX

MPUBEJICHUE TI0I00HBIX
cllaraeMbIX.

BBIpAKEHUI, paCKpbITHE CKOOOK 1

10

CBOIiCTBA CTEIEHHU C
HaTypaJbHBIM MOKa3aTENIEM.

11

CBolicTBa CTENEHNU C
HaTypaJIbHBIM IIOKa3aTelleM

0,1

12

MHOTrOYIeHbI

13

Crno)XxeHHE UBBIYMTAHHIE
MHOT'OYJICHOB.

14

'YMHOXKEHWE MHOTOYJIEHOB.

15

@opMyIIbl COKpaALIEHHOTO

YMHOKEHHUS

KBagpar cymmel nkBaapar
a3HOCTH.

16

DopMyIIbl COKpaALIEHHOTO

YMHOKEHHUS

KBagpar cymmel nkBagpar
A3HOCTH.

17

Pasosxkenre MHOTOYIEHOB
HAMHOXHUTCIIN.

Brinecenune o0111eT0 MHOKHUTES
3a CKOOKH.




18

DopMyIIbl COKpaALIEHHOTO
YMHOXKEHUS

KBanpaT cymmbl HKBaapaT
a3HOCTH.

19

JIuHeitHoe ypaBHEHUE COHOMN
[EPEMEHHOM, PELIEHUE JTMHEMHBIX
YpaBHEHUI.

20

Perrenue 3aga4 ¢ IOMOIIBIO
YpaBHEHU.

21

CucreMa IBYX JTUHEUHBIX
YPAaBHEHUIC IBYMsI
MepeMEHHBIMHU.

22

Pemenue cucrem ypaBHEHHI
CIIOCOOOMITO/ICTAHOBKH

23

PerieHre cucTeM ypaBHEHHIA
CIIOCOOOMCIIOKEHUS.

0,1

24

Jluneitnas @ynkuus ne€ rpadux

25

IIpocreiimme
reoMeTPUUYECKHUEOOBEKTHI.
MHuoroyroiabHuK. CMexHbIE U
BEPTUKAJIbHBIEC YTJIbI

26

M3mepeHue JIMHEMHBIXU YTII0BBIX
BEJIMYUH, BBIUUCICHUE OTPE3KOB
U yIJI0B

0,2

27

[lepumerp u mmomans Quryp,
COCTaBJICHHBIX u3
MPSIMOYTOJIbHIKOB

0,1

28

Tpu npusHaka paBeHCTBa
TPEYrOJIbHUKOB

29

[Ipu3Haku paBeHCTBa
MIPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB

30

[Ipu3Haky u CBOMCTBA
[paBHOOEIPEHHOTO
TpEeYrojJbHUKA

0,1

31

[IpencraBnenue nupopmanuu
B BUJIETA0IUI], TMarpaMm,
rpaduKoB

32

Pa3zmax, Mopa, cpennee
apudmernueckoe, MearaHa psaa

33

['padbl, BEpOSTHOCTHCOOBITHS

34

[TocTpoeHnne nuarpamm,
TabIuI UrpauKoB

0,2




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne KosmnuecTBo yacos JlaTa
N/ Tema ypoka Bcero Kontpoabhbie [Ipaktuueckne H3Y'1CHU:H
padoThI padoThI
1 ApudmeTniueckuil KBaapaTHBII 1
KOPEHb.
2 YpaBHeHHE BUIA X = a. 1
CBoiicTBa apupmMeTHIECKUX
3 KBaJIpaTHBIX KOPHEM. 1
CaoiicTBa apupmMeTHIECKUX
4 KBaJIpaTHBIX KOPHEM. 1
[Ipeobpa3oBaHre YHCTOBBIX
BBIPAYKECHH, COIEPKAILNUX
5 KBaJIpaTHbIC KOPHH. 1
[TpeoOpa3zoBaHNEUUCIOBBIX
6 BBIpKEHUH, COIepKAIIUX 1 0,2
KBaJIpaTHbIC KOPHH.
CrerneHs ¢ HenbIM
[IOKa3aTEJIEM.
/ CBoiicTBa CTENEHU CLEIBIM 1
[0Ka3aTeieM
8 KBanpaTHbIATpEXWIEH 1
Pasnoxenne KBaJPaTHOIO
9 TpEXUICHA HA MHOKHUTEITH 1
Anrebpanueckas 1po0b.
10 Coxkpaitenue apo0ei. 1
CrnoxeHue, BBIYUTAHHE,
YMHOKEHHE U JeJICHHUE
11 anredpandecKkux apooeit 1
CrokeHne, BEIYUTaHUE,
YMHOYKEHHUE U JIEJIEHNE
12 anredpandeckux apooeit 1
KBangpaTHoe ypaBHEHUE.
DopMyIIaKBapaTHOTO
13 ypaBHeHus. Teopema Buema 1
KBanpatHoe ypaBHEHHME.
dopmynakBapaTHOTO
14 1 0,2
YpaBHEHHUSI.
Pemenne cucreM nByx
15 IMTUHENHBIX YPaBHEHUH C JBYMS 1
MepEeMEHHBIMH
Perienue cuctem IByx
16 VIMHEWHBIX YPABHEHUN C IBYMS 1
MepEeMEHHBIMH
Perrenye TeKCTOBBIX3a4a4 C
17 CUCTEM ypaBHEHUI 1




18

JInHEeHbIE HEpaBEHCTBA C OJTHOU
[IEPEMEHHOMN U UX PEILICHUE

JInHelHbIe HEpaBEHCTBA C OJIHOM

19 NEPEMEHHON U UXpeIIeHHe
CucTeMbl TMHEUHBIXHEPABEHCTB
20 C OIHOMIIEpEMEHHOM U NX
perieHue
CucTeMbl TMHEUHBIX HEPABEHCTB
21 C OJTHOMIIEpEMEHHOH U UX
perieHue
22 DyHKIHA Y= X°
[TapannenorpamMmm
IIPSIMOYTOJIbHUK, pOMO, KBaJipar
23 WX TIPU3HAKH U CBOMCTBA
[Tapamrenorpamm
o4 MPSIMOYTOJIBHUK, pOMO, KBaapar 0.2
VX IIPU3HAKU U CBOMCTBA '
25 Tpanenus
Cpennsis JIMHUA
26 TPEYroJIbHUKA U TpaIlCLuH. 0,1
27 [TpusHaku momxoous
TPEYrOJIbHUKOB
28 [Tnomanu ¢puryp
29 Teopema ITudaropa
BrucanHble ¥ OIMMCAaHHBIE
30 HUETBIPEX YT OJIbHUKH
31 CTaTHCTHKA.
MHoOXecTBa.
32 Coo6piTHs. [lepeso. 0,2
33 [IpaBmiio yMHOKEHUS
34 [TpaBwito crosxeHus




9 KJIACC

Ne
n/n

Tema ypoka

KoauuyecTBO 9acoB

JlaTa

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

H3y4eHust

PanronasnbHbIe YKcia,
MppaluoOHAIbHBIC YKCTa,
KOHEYHbIE U OCCKOHEUHBIC
JIECSITUUHBIE POOH.

CpaBHEHHE IEUCTBUTEIBHBIX

qrcell, apu(MEeTHICCKUE TCUCTBUS

C I[CﬁCTBPITGJII:HLIMH qucijiaMu.

[TpubmmxEHHOE 3HAYCHUE
BEJIMYUHBI, TOUHOCTh
MPUOITMKCHHUS.

0,1

JInneliHoe ypaBHeHue. Pemenne
YPaBHEHUI, CBOJISIIIIUXCS K
NMTMHEWHBIM

0,2

KBanpatHoe ypaBHEHHUE.
Pewenueypagnenuil,
CBOOAUMUXCSL K KBAOPAMHBIM

KBanpaTtHOe ypaBHEHUeE.
Pewenueypasnenutl,
CBOOAUUXCS K KBAOPAMHBIM

[ Ipumepwvl pewenus ypagnenuu
mpembvell U4emeepmori cmenemnetl
paznodxcenuem Ha MHO*CUMenu

Pemenue npoGHo-
paIlMOHATILHBIX YPaBHEHHH

Perienne TEKCTOBBIX3a/1a4
anredpanvdeckiuM METOI0M

0,2

10

YpaBHEHHE C IBYMS
MIEPEMEHHBIMU U €70

rpa¢uk Cucrema aByx
VIMHEWHBIX YPABHEHUIC ABYMs
[IEPEMEHHBIMU U €€ pelIeHue

11

I pacghuueckas
UHmMeEpnpemayusi CUCmeMmbl
VpasHeHull ¢ 08yMsi
nepemenHbiMU

12

Pemrenne TekCTOBBIX3a0ad
anredpanyeckuM crnocooom

0,1

13

HucnoBbie HEPABEHCTBA U UX
CBOMCTBA

14

JIuHeiHbIe HEPaBEHCTBA C OJJTHOM
MEpPEMEHHOM U UX PEIICHUE




15

CucreMbl TUHEUHBIXHEPABEHCTB C
OJTHOMTIEPEMEHHOMN M UX PEIICHUE

16

KBagparHsle HepaBEeHCTBA U
UXPELICHHUE

17

I pagpuueckan unmepnpemayus
Hepagencme u cucmem
Hepagencma ¢ 08YMsl nepeMeHHbLMU

0,1

18

KBanparnunas QyHkms, eé
rpaduK uceolcmea

19

[Tapaboia, KOOPAMHATHI BEPIITHHBI
napaboIIbl, 0Cb CHMMETPHH
rapadoJIbI

20

I'paduku pynkumit: y = kX, y = kx
+ b, y=K/x, y=x3, y=vx, y=|X|

21

Apudmernieckas u
reoOMeTpUYEecKasi MPOrPeCcCUu

22

@DopmyIbl N-TO YieHa
apudmeTnyeckoit u
reOMETPUYECKON MPOrpeCcCuid,
CYMMBI TEPBBIX N YICHOB

0,1

23

Onpenenenue
TPUTOHOMETPUYECKUX (PyHKIIUN
yrsioB oT 0°10 180°. @opmyisl
MIPUBEICHHUS.

24

Teopema KOCHHYCOB,CUHYCOB

25

HaxoxieHne JIIMHCTOPOH U
BEJINYUH YIJIOB TPEYTOJIbHUKOB

0,2

26

I Ipeobpaszosanuenodobus

27

Bexmopbl u 0eticmeusic HUMU.
\Pewenue 3a0au.

28

MeTo KOOpAMHAT IPUPELIEHUH
rEOMETPUUYECKUX 3374,
MPaKTUYECKUX 3a]a4

29

HpaBI/IHBHBIC MHOT'OYT'OJIbHUKH,
BBIYHCIICHUC UX 3JICMCHTOB

30

JlnrHa OKPYXHOCTH, IUIOIIAAb
Kpyra

0,2

31

Oneparuu Haj
COOBITUAMA

32

[TepecTaHOBKH,COYETAHHUS,
pa3MeIIeHHs

33

Hcnvimanusbeprnynnu.
Beposimuocmu coovimuii 8
cepuu ucnormanuii bepuyanu

34

CiyyaliHasi BeIMUMHAU
pacrpeiesieHue BEpOsITHOCTEHN




KoHTpo/ibHO-U3MepHUTeIbHbIe MATEPHAJIbI 1 KPUTEPHHU OLIEHKH Y4eOHOI AeATeTbHOCTH

[IpoBeneHue OLICHKU JOCTHKEHHUM TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS yU4EOHOrO MpeaMeTa
npoBoAuTCcS B (GopMe TEKYIIero W MTOrOoro KOHTPOJSI B BHUJC: KOHTPOJBbHBIE pPadOTHI,
camMoCTOsITeNIbHbIe  pabOThl, 3a4yeThbl, MAaTeMaTU4YEeCKHE JUKTAHThl, MpPaKTHUYEeCKUe paldoThl,
MUCbMEHHBIA OTBET 10 MHAMBUAYAIbHBIM KapTOuKam-3aJaHusiM, TecTupoBanue. OlleHKa
PE3yJbTaTOB KOHTPOJIBHO-OLIEHOUHBIX MPOLEyp MPOBOIUTCS 10 OCHOBHBIM KPUTEPUSM OLIEHUBAHUS
PE3YJIBTATOB YYAIIUXCS IO yueOHOMY MpeaMeTy «MaTtemaTukay.
Hns obyuarommxcs ¢ 3[IP Bo3MOXHO wu3MeHEeHHE (HOPMYJIUPOBKHA 3aJaHMA Ha
«TIOIIATOBYIO», AJANTAIMIO MPEIaraeMoro o0y4aromeMycsi TeCTOBOTO (KOHTPOJIBHO- OLIEHOYHOTO)
MaTepuaia: UCIOJIb30BAHUE YCTHBIX U MUCHbMEHHBIX MHCTPYKLMM, YIPOIIEHUE IIUHHBIX CIIOKHBIX
GOpMYIUPOBOK HHCTPYKIHIA, pEIIEHUE C OMOpOod Ha anroputM, oOpaser, HUCHOIb30BaHUE
CIIPaBOYHOMU nH(pOpMaLIHH.









