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HosicHuTebHAA 3aIIUCKA
Pabouas mporpamma yuebHOro npenmera «Anredpa» Ha ypoBHE OCHOBHOTO OOIIETO

o0pa3oBaHus cocTaBlieHa Ha ocHOBe TpeGoBaHMIl K pe3yabTaTaM OCBOECHUS IIPOrPaMMbl OCHOBHOT'O
ob1ero oopazoBanus denepanbHOro rocy1apCTBEHHOIO 00pa30BaTEIbHOIO CTAHAPTa OCHOBHOT'O
obmrero oopazoBanus (ganee — PI'OC O0O0), npumMepHOt 00pa30BaATENBHOM MTPOrPaMMBbI
OCHOBHOTO 0011eT0 00pa30BaHus, a TAK)KE OPHEHTHPOBAHA Ha IEJICBBIC TPUOPUTETHI,
copMupoBaHHBIE B pabodell MporpaMMe BOCITUTAHHUS.

B mporpamme mnpemiokeH aBTOPCKHH IMOAXOX B YaCTH CTPYKTYPUPOBAaHUS y4eOHOTO
Marepuana, ONpelesIeHHs MOCIEA0BAaTEIbHOCTH €ro M3y4eHHs, IyTed (OPMHUpPOBAHUS CHUCTEMBI
3HAHWUH, YMEHUH U CIIOCOOOB AEATEILHOCTH, PAa3BUTHUS, BOCIIUTAHUS U COLMATN3AIIH YIAIIUXCAL. .

[Iporpamma paccunrtana Ha 3 yaca B Henento (102 gaca B rojx) B 7 Kiacce.
[Tporpamma paccuutana Ha 4 vaca B Henenmto (136 vaca B ron) B 8 kinaccax. ITo pesynbratam BITP
2022-2023 yyebHOro rojia, BBEJICHbI JOMOJIHUTEIbHBIC YaChl B CIEAYIOLIUE Pa3Ieibl:

paszaen 1 (11 gacos),

pazzaen 2 (10 gac),

pazzaen 3 (13 yaca)

[Iporpamma paccumTana Ha 4 Yaca B HEJENIO IEPBOTO MOJYTOAMsS M Ha 3 4aca B HEAETIO BTOPOTO
nonyroaus (118 gaca B rog) B 9 kinaccax. [lo pedympratam OI'D mo marematuke 3a 2022-2023
y4eOHOTO T'0J1a, BBEJICHBI JIOTIOJHUTEIBHBIC YaChl B CIICAYIOIINE Pa3/IeIbl:

paznen 1 (4 gaca),

paszaen 2 (3 yaca),
pazzmen 5 (9 gacos).



IInanupyembie pe3y/ibTaThl 0CBOCHHS Y4eOHOI0 MpeaAMeTa.

JInuHoOCTHBIE, MeTaNpeIMeTHbIE U IIPeIMeTHbIE Pe3yJbTaThl
0CBOEHMSI MH(POPMATHKH

JInuHOCTHBIE pe3yIbTaThl

HE3aBUCHUMOCTh U KPUTHYHOCTH MBIIUICHHS;

BOJISL 1 HACTOMYMBOCTD B IOCTH)KEHUU LIEIH;

C(OPMHPOBAHHOCTh OTBETCTBEHHOT'O OTHOIICHHS K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTH
o0yJaromuxcsi K CaMOPa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHBAILIUU K OOYUEHUIO U
MO3HAHUIO, BRIOOPY AajbHEHIero oopa3oBaHus Ha 0a3e OPUESHTUPOBKH B MUpPE Tpodeccuit
U TpO(EeCcCHOHANBHBIX TMPEANOYTEHHH, OCO3HAHHOMY IIOCTPOCHHUIO HWHIMBUAYAJIbHON
00pa3oBaTEebHON TPACKTOPHH C YIETOM YCTOHUMBBIX TIO3HABATEILHBIX HHTEPECOB;
C(OPMHPOBAHHOCTh IEJIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U OOIIECTBEHHOHN MPaKTHKH;

c(OPMHPOBAHHOCTH KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIIEHUU M COTPYAHUYECTBE CO
CBEPCTHHKAMHM, CTApIIUMH M MIIJIIAMH, B 00pa30BaTEIbHOM, OOIIECTBEHHO IMOJIE3HOM,
y4eOHO-UCCIIEI0BATEIILCKOM, TBOPUECKOM U APYrHX BUIAX ICSATCIHHOCTH;

YMEHHUE SICHO, TOYHO, 'PaMOTHO W3JjlaraTh CBOM MBICIIM B YCTHOH M THCbMEHHOW pevH,
MOHUMAaTh CMBICT TIOCTaBJICHHOW 3aJayl, BBICTPAWBAaTh AaAPTYMEHTAIMIO, MPUBOANUTH
MPUMEPHI H KOHTPIIPUMEDHI,

MPEJCTaBICHUE O MaTEeMAaTUYECKOH HayKe Kak cdepe 4eTOBEYECKOW NIesTeIbHOCTH, 00
sTanax e¢ pa3BUTHUS, O €¢ 3HAUUMOCTH JIJIsl pa3BUTHSI LIMBUIIM3ALINY;

KPUTHYHOCTh MBIIUICHUS, yMEHUE PACIIO3HABATD JIOTHYECKH HEKOPPEKTHBIC BHICKA3BIBAHHUS,
OTJIMYATh THIIOTE3Y OT (aKTa,

KPEaTUBHOCTh  MBIIUICHUS, WHHUIMATHBA, HAXOAYMBOCTh, AKTHBHOCTH TIPH pCIICHUH
anredpandecKux 3a1ad;

yMEeHHE KOHTPOJIMPOBATh MPOLIECC U PE3YJIbTaT yueOHON MaTeMaTHYECKOM NesITeIbHOCTH;
CIIOCOOHOCTH K SMOILMOHAILHOMY BOCIIPHATHIO MaTeMaTH4ecKuX OOBEKTOB, 3ajad,
peLIeHUN, pacCyKACHUM.

Cpedcmeom docmudiceHus: SIMux pe3yibmamos A8Iaemcs.:

cUCTeMa 3aJJaHUi YUeOHHUKOB;

MpeACTaBJICHHAas B Y4YeOHMKAX B SIBHOM BHJI€ OpTaHM3allds MaTepuajga Mo MPUHIUIY
MHUHHMAaKCa;

HCIOJIb30BAHUE  COBOKYIIHOCTH  TEXHOJIOTMH,  OPUEHTUPOBAHHBIX  HA  pa3BUTHE
CaMOCTOSITETFHOCTY W KPUTHYHOCTH MBIIUICHUS: TEXHOJOTHs MPOOJIEMHOrO JHalora,
TEXHOJIOTHS TPOJAYKTUBHOTO YTEHU S, TEXHOJIOTHS OLICHUBAHUS.

MertanpeamMeTHbie pe3yabTaThl

PeryasTuBubie YY/I:

CaMOCTOATEIILHO 0OHapyscueams U (HopMymupoBaTh ydeOHYIO MpoOjeMy B KIACCHOM |
WH/IMBUYAIbHOM yueOHOH NesITeTbHOCTH;

8bl08U2amMb BEPCUM PEIICHUs MPOOJIeMbl, OCO3HaBaThb KOHEUYHBIH pe3yJbTaT, BHIOMpATh
CpeACTBa JIOCTHKEHUS LENIN U3 MPEATIOKEHHBIX WM UX MCKATh CAMOCTOSITENILHO;
cocmaensams (MHAMBUAYAIbHO WIM B TPYIIE) IJaH peleHUs MpoOsieMbl (BBITOIHEHUS
MIPOEKTA);

pabotas 1O  MPEMIOKEHHOMY WM CaMOCTOSITENIbHO  COCTaBJICHHOMY  IUIaHY,
UCNONb306aMbHAPSIY C OCHOBHBIMM M JIOTIOJIHUTENIBHBIE CPEACTBAa  (CHpaBOYHAs
JUTEepaTypa, CJI0KHbIEK IPUOOPHI, KOMIIBIOTED);

NAAHUPO8ams CBOIO MHIMBUIYAILHYIO 00pa30BaTeIbHYIO TPACKTOPHUIO;



- pabomams TO CAMOCTOSITEILHO COCTaBJICHHOMY IUIaHy, CBEpPASACh C HUM U C LEJIbIO
NesITeIbHOCTH, UCTIPABJIsIs OMKUOKU, HCTIONB3Yys CAaMOCTOSITENIbHO M01I00paHHbIE Cpe/icTBa (B
TOM uucie u UuTepHer);
- cBOOOAHO n01b308aMbCs BHIPAOOTAHHBIMU KPUTEPUSIMU OLICHKH U CAMOOLIEHKH, UCXOMS U3
LEJIM ¥ UMEIOIIUXCSI KPUTEPUEB, pasnyast pe3yIbTaT U CIIOCOObI IEHCTBUIA;
- B XO/Ie MPEICTaBJICHUS IPOEKTA 0a8amb OYEHK) €ro pe3ylbTaTaM;
- CaMOCTOSITENIBHO O0CO3HA6amb TPUYHMHBI CBOETO YCIIEXa WJIM HEyCIeXa U HaxOIUThb
CIOCOOBIBBIX0/1a U3 CUTYAIlUH HEYCIIeXa;
- yMemb OyeHumdb CTENECHb YCICHIHOCTH CBOSH WHAMBUAYaIbHOW 00pa3oBaTENbHON
NESTENIbHOCTH;
- JlaBaTh OLIEHKY CBOMM JIMYHBIM KaueCTBaM U UepTaM XapakTepa («KaKoB s1»), OIPEIEISTh
HAIPBJICHUS CBOETO Pa3BUTHS («KAKUM 51 XOUY CTaTbhy, «4TO MHE JUJIsl 3TOTO HAJIO CIIEIaTh))
CpenctBoM  GOpMUpOBaHHS ~ PETyIATUBHBIX  YYJl  choyxkaT  TEXHOJIOTHUS  CHUCTEMHO-
JEATEIbHOCTHOIO MOJXO0Ja Ha 3Tale HM3yYeHHs HOBOIO MaTepHalla U TEXHOJOTUs OLEHHUBAHUS
00pa3oBaTENbHBIX JOCTIKEHUH (y4eOHBIX YCIIEXOB).

Ilo3uaBaTeabHble Y Y Jl:

— aHaJIM3UPOBATh, CPABHUBATH, KIIACCU(PHUIIMPOBATH U 000011aTh (PaKTHI U SBICHUS;

— OCYILIECTBJISITh CPAaBHEHHUE, CEpHALMI0 U KIacCU(UKALUIO, CaMOCTOSATEIBHO BbIOMpas
OCHOBAHHUS M KPUTEPUU ISl YKa3aHHBIX JIOTHYECKUX OIEpaluii; CTPOUTH KJIACCHU(UKALUIO ITyTEM
JMXOTOMHMYECKOTO JeJIeHNs (Ha OCHOBE OTPUILIAHHUA);

— CTPOUTH JIOTMYECKH OOOCHOBAaHHOE DPACCYXKACHUE, BKIIOYAIOLIEE YCTAaHOBICHHE NPUYUHHO-
CJICZICTBEHHBIX CBS3€i;

— CO3/1aBaThb MaTEMaTHYECKUE MOJIEIIH;

— COCTaBJIATh TE3UCHI, PA3JINYHbIC BU/IbI IUIAHOB (IIPOCTBIX, CAOKHBIX U T.11.). [IpeoOpa3oBbIBaTH
MHGOPMAIIHIO U3 OJTHOTO BUA B APYTOM (TaOIUILy B TEKCT, IUArpaMMYy H IIp.);

— BBIYUTHIBATH BCE YPOBHH TEKCTOBOW MH(OPMALHH.

— YMETh OIpEAENsATh BO3MOXHBIE MCTOYHHKU HEOOXOAMMBIX CBEACHHUN, MPOU3BOAMUTH IOUCK
nH(pOpMaINY, AaHATU3UPOBATh U OLIEHUBATh €€ JOCTOBEPHOCTb.

— MOHMMasl TO3UIMIO JPYroro 4YejloBeKa, pa3jvyaTh B €ro peyd: MHEHHUE (TOYKY 3pEeHHs),
JI0Ka3aTeNbCTBO (apryMeHThI), (PaKThl; THIOTE3bl, aKCUOMBI, TEOPHH. [[JIs1 3TOro caMocCTOATENbHO
WCIIOJIb30BaTh pAa3JIMYHbIE BHUABI UTEHUS (M3ydarollee, IPOCMOTPOBOE, O3HAKOMHUTEIBHOE,
MIOUCKOBOE), MPUEMBI CITyIIaHUS.

— caMOMy coO3/aBaThb HMCTOYHMKM HHGOpMAlUMU pPa3HOro THUIA W i1 pa3HbIX ayJIuTOpHUH,
coOuro1aTh HH(GOPMAIIMOHHYIO TUTHEHY U TpaBuiia HHPOPMALMOHHOM 6€3011acHOCTH;

— YMETb UCIO0JIb30BAaTh KOMIIBIOTEPHBIE 1 KOMMYHHUKALMOHHBIE TEXHOJOTUU KaK HHCTPYMEHT IS
JOCTHKEHUS CBOUX Liesiel. YMeTh BBIOMpAaTh a/IeKBaTHbIE 3ajjaue MHCTPYMEHTAIbHbIE IPOrPaMMHO-
anmnapaTHbIe CPeJICTBA U CEPBUCHI.

Kommynukarusubie YVY/1:

—  CaMOCTOSITETTbHO OPTaHM30BBIBATH YU€OHOE B3aUMOICHCTBHE B TPYIIE (ONPEaeSITh 00IHe
1IEeJTH, IOTOBApUBATHCS APYT C IPYTOM H T.11.);

— OTCTauBas CBOIO TOUKY 3PEHHUS, TPUBOIUTH APTYMEHTHI, MOATBEPKAast NX (haKTaMu;

— B JIUCKYCCHH YMEThBBIIBUHYTh KOHTPAPTYMEHTHI;

— VYUUTBCA KPUTHYHO OTHOCHTHCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM TIPHU3HABATH
OIMMUOOYHOCTh CBOETO MHEHHMS (€CII OHO TaKOBO) U KOPPEKTUPOBATH €T0;

— TIOHWUMAs TO3UIHIO JPYTOT0, Pa3INYaTh B €r0 peYu: MHEHHUE (TOUKY 3PEHHUS ), JOKA3aTeIIbCTBO
(apryMeHTsI), (aKThl; THTIOTE3bI, AKCHOMBI, TEOPUU;

— yMETh B3MVISIHYTh Ha CUTYallMI0O C WMHOW MO3WLUHU M JOTOBapUBATHCA C JIIOJABMHU HMHBIX
TTO3HIIH.



CpenctBoM (GOpMUPOBaHHS KOMMYHHKATHBHBIX YVY]J[ ciykar TEXHOJOTHS TPOOIEMHOTO
nuanora (moOy>KIaroIiiA | MTOABO SN TUAJIOT) U OpraHu3aius paboThl B MAJIBIX TPYIIIAX, TAKKE
HCIIOJIb30BAHUE HA YPOKAX JIEMEHTOB TEXHOJIOTUU IPOJYKTUBHOI'O YTEHUSI.

IIpenmeTHbIe pe3ybTAThI:

1) ymenue paboTaTh C MaTEeMaTHYECKHMM TEKCTOM (CTPYKTYpPHUpOBaHHE, W3BJICUCHUEC
HeoOxouMoi nH(pOpMaIKMK), TOUHO U TPAMOTHO BBIpa)KaTh CBOM MBICIU B YCTHOW U MHCbMEHHOU
pedu, MPUMEHSST MaTEMaTHUECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY, UCIIOIb30BaTh PA3IMUHBIC SI3bIKU
MaTeMaTHKHU (CIOBECHBIM, CUMBOINYECKU, rpaduyeckuii), 000CHOBBIBATh CYKIEHUS, IPOBOIUTD
KJ1accu(UKaINIO, TOKa3bIBATh MAaTEMAaTHUYECKHE YTBEPKICHHUS;

2) BiajeHue 0a30BBIM IMOHSATHHHBIM aNNapaToM: UMETh MPEACTAaBICHHE O YKCIEe, BIAJICHUE
CHMBOJIBHBIM SI3BIKOM ~ aireOpbl, 3HAHHE JJIEMEHTAPHBIX (YHKIMOHAIBHBIX 3aBHCHMOCTEH,
(dbopMHpOBaHHE TPEACTABICHUH O CTATUCTUYECKHX 3aKOHOMEPHOCTSX B PEATbHOM MHPE U O
pa3aMyYHBIX CcIoco0ax HUX U3ydyeHUs, 00 OCOOEHHOCTSX BBIBOJOB M IPOTHO30B, HOCSIIMX
BEPOSITHOCTHBIN XapakTep;

3) yMEHHE BBINOJHATh aAIreOpanyueckue MpPeoOpa3oBaHKs PAUOHAIBHBIX BBIPAKCHUIA,
IPUMEHATh UX JUI pelleHus] y4eOHbIX MaTeMaTHUECKUX 3a/1a4 U 3ajlay, BO3HUKAIOIIUX B CMEKHBIX
y4eOHBIX IpeaAMeTax;

4) yMeHHE TMOJIb30BATHCSI MATEMATUYCCKUMH (OPMYJaMH M CaMOCTOSTEILHO COCTaBIIATh
(dbopMysbl 3aBUCUMOCTEH MEX]y BEJIMUYMHAMHM Ha OCHOBE OOOOIIEHMS YaCTHBIX CIy4aeB W
JKCIIEPUMEHTA;

5) yMeHue peliaTh JMHEHHbBIC U KBaJpaTHbIC YPAaBHEHHS M HEPABCHCTBA, a TAK)KE MPUBOIMMBIC
K HUM YPaBHEHUS, HEpaBEHCTBA, CUCTEMbI; IPUMEHSATh TpapuuecKue NpeACTaBICHUs Ul pelIeHus
U UCCJIEIOBAHNS YPaBHEHUM, HEPABEHCTB, CUCTEM; IIPUMEHATD MTOJIYYECHHBIE YMEHUS Ul pELICHUS
3a/1a4 U3 MAaTEeMAaTHKH, CMEXHBIX IIPEAMETOB, IPAKTUKH;

6) oBmameHue CHCTEMON (YHKIMOHAIBHBIX IOHSATHH, (YHKIMOHAIBHBIM SI3BIKOM U
CUMBOJIUKOH, YMEHHE CTpPOUTh Trpaduku (YHKLIMH, OMMCHIBaTh MX CBOWCTBA, HCIOJIb30BATh
(GyHKIMOHATBHO-Tpaguueckre NpeACTaBICHUs U ONMCaHMUs M aHallM3a MaTeMaTHYeCKuX 3ajay u
peanbHBIX 3aBUCUMOCTEN;

7) OBJIaICHUC OCHOBHBIMH crocodamMu MNpEACTAaBJICHUA W aHalin3a CTATUCTUYCCKUX JAHHBIX;
YMCEHHUEC pC€HIATh 3ala4i Ha HAXO0KACHHUEC YaCTOTEI 1 BEPOATHOCTH CJ'Iy‘I&fIHBIX CO6BITI/II71;

8) YMCHHUC TIPUMCHATH HU3YYCHHBIC NOHATHUA, PE3YJIbTAThl U MCTOJbI IIPpU PCHICHUU 3alda4d U3
Pa3IMYHBIX pas3acjioB Kypca, B TOM 4YHCIC 3aaa4, HC CBOJAAINHUXCA K HCIOCPECACTBCHHOMY
NMPUMCHCHUIO U3BCCTHBIX aJITOPUTMOB.

I1. Conep:xanue yuyeoHOro npeamera
Hetn ¢ OB3 (3I1P) u3ydaroT 6a30BbIil ypOBEHB, T.€ M3y4alOT BCE TEMBI JAHHOTO Kypca , HO HE B
notHOM oOwreme. [ns mereit ¢ OB3 mpeaycMOTpeHO CHMIKEHHE HArpy3KH Ha JOMAITHIO PadoTy
(6a30BbIil YpOBEHB) U WHAMBUAYAIBHBIN MOAXOM MPU PEUICHHH KOHTPOIBHBIX U CAMOCTOATEIHHBIX
paboT (pa3pemieHo UCIoIb30BaTh CIIPABOYHBIA MaTepHa)



e 7/ KJacc:
1. BbipaxkeHusi, TOK1eCTBA, yPABHEHHSI.

YucnoBele BBIpaXEHUS C MepeMeHHbIMU. [Ipocreiimme mnpeoOpazoBaHMs BBIPAKCHUH.
VYpaBHeHuUEe, KOpEHb ypaBHEHHUs. JIMHEHOE ypaBHEHHUE ¢ OJTHOM NEPEMEHHON. PelleHne TeKCTOBBIX
3aJ1a4 METO/IOM COCTaBJIEHUS ypaBHEHUM. CTaTUCTUUECKHUE XapaKTEPUCTUKH.

OcHoBHasi 1elb — CHCTEMaTU3UpPOBaThb M OO0OOIIMTHL CBEIEHUS O MPeoOpa3oOBaHUSIX
anreOpanvecKuX BhIPAKEHUN U PEIICHUH YPaBHEHUN C OJTHOW MTEPEMEHHOM.

[lepBas Tema Kypca 7 Kiacca SIBJISIETCS CBA3YIOIIMM 3BEHOM MEXKIY KypcOM MaTeMaTuku 5—~6
KJIACCOB M KypcoM anreOpbl. B Hell 3akperisioTcs BRIYUCINTEIbHbIC HABBIKU, CUCTEMATH3UPYIOTCS
1 000011aI0TCS CBEICHUS O MPeoOpa30BaHUAIX BHIPAKEHUI U PEIICHUN YPAaBHEHUH.

HaxoxneHne 3HaueHUH YUCIOBBIX M OYKBEHHBIX BBIPQKEHHH JaeT BO3MOXXHOCTH TIOBTOPUTH C
YUYaIIMMUCS TIpaBUIIa ACUCTBUH C pallMOHATBHBIMH YUCIAMH. Y MEHHS BBITIOIHATH apu(METHYECKHIE
JEUCTBUS C PAIlMOHAIBHBIMU YHCIAMU SIBJISIFOTCST OMOPHBIMH JUIsl BCero Kypca anreOpsl. Criemyer
BBISICHUTh, HACKOJBKO MPOYHO OBIAACTM HMMH Y4Yallhecs, W B Cllydae HEOO0XOAWMOCTH
OpPTraHU30BaTh MOBTOPEHHUE C IENbI0 JHKBUAALUHN BBIABICHHBIX Npo0OenoB. Pa3BUTHIO HaBBIKOB
BBIYHCIICHUH JTOJDKHO YIENSAThCS Cephe3HOE BHUMAHUE M B TAIIBHEUIIIEM TIPH U3YYEHHUH JPYTHX TEM
Kypca aiareopsl.

B cBsA3u ¢ paccMOTpeHHMEM BONpOCAa O CPAaBHEHHWM 3HAUYEHUN BBIPAXKEHUN paCIIUPSIOTCA
CBEICHUSI O HEPaBEHCTBAaX: BBOAATCA 3HAKW HEPABEHCTB, JAeTCs IOHATHE O JBOWHBIX
HEPaBEHCTBAX.

IIpu paccMoTpeHnH npeoOpazoBaHUi BEIpaKEHUH (POpPMaIbHO-OIIEPaTUBHBIE YMEHUS OCTAIOTCS
Ha TOM K€ YpOBHE, yJalluecs MOJHUMAIOTCS Ha HOBYIO CTYIIEHb B OBJIAJICHHH Teopuen. Bromarcs
MOHSTHS «TOXKJIECTBEHHO PaBHBIE BBIPAXKEHUS», TOXKIECTBO», «TOXKJIECTBEHHOE MPeoOpa3oBaHUE
BBIPAXKEHUIT», COJEpKAHUE KOTOPHIX OyJET MOCTOSHHO PAaCKPBIBATHCS U YIIIYOJIAThCS IPU U3YyUEHUH
npeoOpa3oBaHWil pa3NUYHBIX anreOpanyeckux BhIpaxkeHui. [loguepkuBaercs, UYTO OCHOBY
TOJIECTBEHHBIX MPeoOpa30BaHUIl COCTABIISIIOT CBOMCTBA AEUCTBUN HaJ YUCIIaMHU.

VYcunuBaercs pojb TEOPETUUYECKUX CBENEHUM NpU paccMOTpeHuu ypaBHeHui. C 1elnbio
o0ecreyeHnss 0OCO3HAHHOTO BOCHIPHUATHS yYallUMUCS alrOPUTMOB pEIIEHUS YpaBHEHHH BBOAUTCS
BCIIOMOTaTeNIbHOE TOHSATHE PaBHOCWIBHOCTU YpaBHEHUH, (OPMYTUPYIOTCS U Pa3bACHAIOTCS Ha
KOHKPETHBIX IpUMEpax CBOMCTBAa PaBHOCUIBHOCTHU. JlaeTcs IMOHATHE JIMHEWHOTO YypaBHEHUS U
UCCIIelyeTcs BOIPOC O YHcie ero KopHed. B cucreme ynpaxneHuii oco0oe BHUMaHHE yAemseTcs
pElIeHNI0 ypaBHEHUH BHJAa ax = b IpH pa3inyHbIX 3HaYeHUsX a u b. [Ipomomxaerca pabora mo
(GOpMUPOBAHMIO Yy Y4YalllUXCS yYMEHHUS MCIOJNb30BaTh amnmapaT ypaBHEHUN Kak CpelICTBO MJis
pelIeHrs TEKCTOBBIX 3ajjad. Y POBEHb CIIOKHOCTH 3a/1a4 3[IECh OCTAeTCsl TAKUM JKe, Kak B 6 Kiacce.

I/I3yquI/Ie TEMBI 3aBEPIIACTCA O3HAKOMIICHHUEM YYalllUXCA C HpOCT@ﬁHIHMH CTaTUCTHYCCKHUMU
XapPaKTCPUCTHKAMU: CPCAHUM apI/I(bMeTI/I‘-ICCKI/IM, MOI[Oﬁ, MCHHaHOﬁ, pa3sMaxom. Yyammecs J0IKHBI
YMETB UCIIOJIB30BAaTh 3TH XAPAKTCPUCTHUKHU UIA aHAJIN3a psAaa JaHHBIX B HCCIIOKHBIX CUTYalUIX.

2. CremneHb ¢ HATYPaJIbHBIM NMOKa3aTeJeM.



CreneHb ¢ HaTypalbHBIM NOKa3aTeleM U ee cBoiictBa. OmnowieH. DyHkuuu y = X2, y = X°u ux

rpadukmu.

OcHoBHas Ociib — Bblpa60TaTB YMCHUC BbIIIOJIHATDH IIGfICTBHSI Haa CTCTICHAMU C HaTypaJIbHBIMU
IIOKa3aTCILIMU.

B nanHOll Teme maercs ompejelieHHe CTENEeHM C HaTypalbHBIM TOKaszareieM. B kypce
MaTeMaTHKU O KJlacca ydaluecsl yKe BCTPedaauch ¢ MpUMepaMu BO3BEACHUS YHCell B cTeleHb. B
CBS3M C BBIUYMCICHMEM 3HAUYEHUN CTENeHW B 7 Kiacce IaeTcsl NpPEeJCTaBICHHUE HaXOXKICHHUU
3HaYEHUN CTEMEeHH C TIOMOIIbI0 KalbKynaTopa. PaccMarpuBaloTCs CBONCTBA CTENEHH C
HaTypaJibHBIM MOKa3aTesneM. Ha mpumepe 1oka3aTenbCTBa CBOMCTB CTETNEHH y4alUecs BIIEpPBbIC
3HAKOMSTCS C JIOKa3aTelbCTBAMH, NPOBOJAMMBIMU Ha anreOpamdeckoM wmarepuane. CBoHCTBa
CTENEHU C HATypaJbHBIM TOKA3aTelIeM HAaXOAAT MPUMEHEHHUE NPU YMHOXKEHUU OJHOUJICHOB U
BO3BEJACHUU OJHOUYWICHOB B CTeMeHb. [IpU HAXOXKJACHHM 3HAYEHUW BBIPAKCHHUH, COJEpKAIINX
CTeNeHH, 0c000e BHUMAHUE ClieAyeT OOpPaTUTh Ha MOPSAO0K JCHCTBHIA.

Paccmotpenne ¢yHkmuit y = x4, y = x°

MIO3BOJISIET MPOJOJDKUTH PadoTy 1o (OPMUPOBAHUIO
YMEHUH CTPOUTh W uuTaTh Tpapuku (yHKIMA. BaxkHOo 0OpaTUTh BHUMaHHME Y4YalIUXCS Ha
ocobeHHOCTH Tpaduka QYHKIMM y = X2: rpaduk IPOXOAUT 4epe3 Hadalno KoopawHaT, ock Oy

ABJICTCA €T0 OCbIO CUMMCTPHUH, l"pa(bI/IK PacIIOJIOKECH B BerHeﬁ MOJIYIINIOCKOCTH.

YMenue cTponTh rpaduku GyHKIMH Y = X?H y = X HCIIONB3YeTCs JUIS 03HAKOMJICHHS YJaIHXCs

C TpaIeCKUM CITOCOOOM PEIICHUS YPaBHCHUH.
3. MHoOro4jieHsl.

MHorouJeH. CJ'IO)KGHI/IC, BBIYUTAHUC U YMHOXCHUC MHOT'OYJICHOB. PaznoxxeHre MHOTOYJIEHOB Ha
MHOXHWTCIIN.

OcHoBHas ociib — BLIpa6OTaTL YMCHHUC BBIIIOJHATH CJIOKCHHUEC, BBIYUTAHUC, YMHOXCHUC
MHOT'OYJICHOB U Pa3JIOKCHUEC MHOT'OYJICHOB HA MHOXXUTCIIN.

Jannass Tema wurpaer (QyHIaMEHTAJbHYIO pPOJb B (OPMUPOBAHUU YMEHHS BBINOJHATH
TOXJIECTBEHHBIE NTPeo0pa3oBaHMsl aJIreOpandyeckux BolpakeHui. @opmupyemble 3/1€ch POpMaIbHO-
OTIEpPAaTUBHBIE YMEHUS SBISIOTCS OMOPHBIMU MPU U3YYEHUU JACUCTBUI C PallMOHAIBHBIMU JIPOOSIMH,
KOPHSMH, CTENIEHSAMU C pallMOHAIbHBIMU IIOKA3aTEISIMH.

I/I3yquHe TEMBI HaAYHWHACTCA C BBCIACHUA HOHATHH MHOIr'o4JicHa, CTaHAAapTHOro BHOA
MHOT'O4JIeHa, CTeNeHN MHOTOWIeHa. OCHOBHOE MECTO B 3TOM T€M€E 3aHUMAIOT aITOPUTMBbI 1€HCTBUI
C MHOTOWIEHaMH — CIJIOKE€HUE, BBIYUTAHUE U YMHOXKEHHE. Ydaliuecs AOJKHBI MOHUMAaTh, YTO
CyMMY, Pa3HOCTb, TPOU3BEJECHUE MHOTOUJIEHOB BCETJla MOKHO MPEJCTABUTHh B BUJE MHOIOUJICHA.
JIeliCTBUSL CJOKEHHUS, BBIUUTAHUS WU YMHOXXEHHS MHOTOWICHOB BBICTYNAIOT KaK COCTaBHOM
KOMITOHEHT B 3aJaHUsAX Ha TpeoO0pa3oBaHus IENbIX BhIpaxkeHUH. [loaToMy HerenecoobpasHO
MEPEXOANUTH K KOM6I/IHI/IpOBaHHBIM 3aaHUAM IMPEKAC, YEM YCBOCHBI OCHOBHBIC aJITOPUTMBI.

Cepbe3HOE BHUMAHHE B 3TOW TEME YAENAETCS Pa3IOKEHUI0 MHOTOWIEHOB Ha MHOMKUTEIH C
MOMOUIbI0 BBIHECEHHMS] 3a CKOOKM OOIIEero MHOXWUTEIS U C IOMOUIbI0 TIPYHIHUPOBKHU.
CootBercTBYylOIIME TpeoOpa3zoBaHUs HAXOAAT MIMPOKOE MPUMEHEHHE KaK B Kypce 7 Kjacca, Tak U B
HOCIEIYIOIUX Kypcax, 0cOOEHHO B IEHCTBHSIX C pallMOHAIBHBIMU JIPOOSIMH.



B nanHO#l Teme ywamiuecss BCTpEUarlOTCsl C MPUMEPAMHU HCIOJIb30BAaHUS PACCMATPUBAEMBIX
npeoOpa3oBaHuil MPU PEIICHUU Pa3HOOOPA3HBIX 33/1a4, B YACTHOCTU IIPU PEUICHUN ypaBHEHUU. ITO
MO3BOJISIET B XOJI€ M3YYEHHUS TEeMbl MPOJOJDKUTH paboTy Mo (OpMHpPOBAHHIO YMEHHS pellaTh
YpaBHEHHUsA, a TAaK)K€ pelaTh 3aJadyd METOJIOM COCTaBJICHHUs YpaBHEHHMU. B uwncno ynpakHeHui
BKJIFOYAIOTCS HECTIOKHBIE 33/IaHUsI HAa I0KA3aTENbCTBO TOXKIAECTBA.

4. ®opMyJIbl COKPALLIEHHOT0 YMHOKEHHUSI.

®opwmyisl (a + b)? = a2 + 2ab + b?, (a + b)®= a® £ 3a%b + 3ab? £ b%, (a £ b) (a® + ab + b?) = a°
+b3. [IpumeHenne GopMyIT COKPAIEHHOT0 YMHOKEHHS B IPE0OPa30BaHMAX BHIPAKEHHIA.

OcHoOBHas 1edb — BBIPAOOTaTh yMEHUE NMPUMEHATH (OPMYIBI COKPALICHHOIO YMHOXCHHS B
IpeoOpa3oBaHUAX LEJNbIX BBIPAKEHUH B MHOIOYIEHBI M B PAa3JI0KEHUMM MHOIOWIEHOB Ha
MHOXKHUTEIIH.

B naHHO# TeMme mpojoikaercss paboTa 1o (GOPMHUPOBAHMIO Y YYAIIMXCS YMEHHUS BBHIIONHATH
TOXIOCCTBCHHBIC Hpeo6pa30BaHI/I$I I CIbIX BBIpaH(eHHfI. OCHOBHOG BHUMAaHUC B TEMC YICIIACTCA
dopmynam (a - b) (a + b) = a2 - b?, (a £ b)? = a? + 2ab + b%. Yyammecs 10mKHBI 3HATH 5TH GOPMYITBI
¥l COOTBETCTBYIOIIHE CIIOBECHBIE (POPMYIMPOBKH, YMETh IPUMEHSTh UX KK «CJIEBA HAIPABOY», TAK U
«CIIpaBa HAJIEBOY.

Hapsiay ¢ yka3aHHBIMH paccMaTpHBaIoOTCs Takxke GopMynsl (a £ b)® = a®t 3a’b + 3ab? £ b3 2% +
b® = (a £ b) (a® + ab + b?). OxHako oHM HAXOAAT MeHbIIEE NMPUMEHEHHE B Kypce, HOITOMY He
CIIEIyeT M3JIUIIHE YBICKATHCS BBIMOJIHCHUEM YIIPAKHEHUI HA UX UCIIOJIb30BaHHUE.

B 3axirouMTenbHOM YacTM TEMbl PAacCMaTpPUBACTCA IPUMEHEHHE pa3JIMYHBIX IPUEMOB
pa3NoXeHUs MHOTOYJICHOB Ha MHOXMTENIM, a TakXKe HCIOJIb30BaHUE MPeoOpa3oBaHMN IIENIBIX
BBIPAKCHU IS PELICHMS] IIUPOKOT0 Kpyra 3a/1a4.

5. OyHKIUH.

OyHKusg, o6nacte ompeneneHus (GyHKIUH. Bpruucnenue 3HaveHuid GyHKIMH 10 (HopmyIie.
I'padpux ¢pynkuuu. [Ipsimas nponopuroHaIbLHOCTH U ee rpaduk. JInHeiHas GyHKuus U ee rpaduxk.

OcHOBHasl 11eJIb — O3HAKOMUTbH YYalUXCs ¢ BaKHEHIIUMH (YHKIIMOHATBHBIMHU HOHATHAMHU U C
rpadukamMu NpsIMOi MPONOPLMOHAIBHOCTH U JTMHEWHON (YHKIIUHU OOIIEro BUA.

JlanHast TeMa SBJSIETCSl HAYAJIBHBIM 3TallOM B CHUCTEMAaTH4eCKON (yHKIIMOHAJIbHOW MOJTOTOBKE
ydamuxcs. 371eCh BBOAATCS TaKHe MOHSTHS, KaK (QYHKIMS, apryMeHT, o0JacTb OMNpeIesIeHHUs
¢byakuy, rpapuxk QyHknuu. OYHKIMS TpakTyeTcss Kak 3aBHUCHUMOCTh OJHOW MEPEMEHHOW OT
Apyroi. Yyamuecs MOJydaroT MEpBOE MPEACTaBICHHE O criocobax 3agaHus GyHKUuU. B naHHOM
TeMe HaunHaeTcs padoTa Mo (GOPMHUPOBAHUIO Y YUAIIUXCSl YMEHUN HAXOIUTh 10 (popMyIie 3HaUeHHe
(YHKIMU IO U3BECTHOMY 3HAUEHUIO apryMEHTa, BBIIIOIHATh TY )K€ 3a7auy 0 rpaduky U pemarh 1o
rpaduky oOpaTHyo 3a/1ady.

OYHKIMOHAIBHBIE TOHATHS IOJIy4alOT CBOK KOHKPETHU3ALMI0 MpPH HU3YYEHUU JIMHEHHOU
(GYHKIMM M €ee YacTHOro BUJa — IMPSIMOM NPOMOPIUOHAIBHOCTH. YMEHHUS CTPOUTh M YHMTaTh
rpaduKu 3TUX (QYHKIUI IIUPOKO HCHOIB3YIOTCS KaK B CaMOM Kypce anreOpsl, Tak U B Kypcax
reoMeTpuu U (QU3MKU. Yyammuecs AOJDKHBI MOHUMAaTh, KaK BIUSET 3HAaK Kod(dduuueHta Ha



pacnosokeHne B KOOpAWHATHOU IIIOCKOCTH rpaduka ¢pyHkmu y = kx, rae u K # 0, kak 3aBucur ot
3HaueHuik nb B3anMHOE pacnoyiokeHue rpadukoB AByX GyHKIHHA Buaa y = kx + b.

®dopmupoBaHue BceX (DYHKIIMOHAIBHBIX MOHITHA U BBIPA0OTKA COOTBETCTBYIOIIMX HABHIKOB, a
TaK)Ke W3YYCHHUE KOHKPETHBIX (YHKIIMI COMPOBOXKIAIOTCS PACCMOTPEHHEM MPUMEPOB PealbHBIX
3aBUCHMOCTEH MEXIy BEJIMYMHAMH, YTO CIIOCOOCTBYET YCHJICHUIO MPHUKIATHOW HANPABICHHOCTU
Kypca ajreopsbl.

6. CucremMbl JIMHEHHBIX YPABHEHHH.

Cucrema ypaBHeHui. PemieHne cucteMsl ABYX JTMHENHBIX YpaBHEHUH C ABYMs EPEMEHHBIMU U
€ro reoMeTpudecKas MHTeplpeTanusa. PenieHue TEeKCTOBBIX 3a/1ad METOIOM COCTaBIICHHS CUCTEM
YpaBHEHUH.

OcHoBHas oejib — O3HAaKOMHUTBH Yydallluxcss COo crmocooom PCUICHUA CHCTEM JIMHEUHBIX
ypaBHeHI/Iﬁ C IBYMA IICPEMCHHLIMU, BHpa6OTaTB YMCHHUEC PpCHIaATh CHCTCMbI ypaBHCHI/Iﬁ n
IMPUMCHATH UX IIPU PCIHICHUHN TCKCTOBLIX 3aa4.

N3ydenue cucreM ypaBHEHUH pacripeaeinsercss Mexay kKypcamu 7 u 9 kiaccoB. B 7 knacce
BBOJIUTCS MIOHSATHE CUCTEMbI U PACCMATPUBAIOTCSI CUCTEMBI JINHEHHBIX YpaBHEHUH.

W3noxxeHne HaYMHAETCS C BBCACHUS IOHATHA «IMHEHHOE YpaBHCHHUEC C ABYMS IICPEMCHHBIMMN.
B CUCTEMY ynpa)KHCHI/Iﬁ BKIIIOYAIOTCA HCCJIOXKHBIC 3aJlaHHA Ha PCIICHUC JIMHEHNHBIX ypaBHeHI/Iﬁ C
ABYMA IEPEMCHHBIMU B LICJIbIX YUCJIAX.

dopmupyeTcsi yMEHHE CTPOUTHh rpaduk ypaBHeHus a + by = ¢, rae a # 0 uimm b# 0, npu
pa3MUYHBIX 3HAUYEHUSIX a, b, c. BBemenue rpaduueckux 00pa3oB JaeT BO3MOXKHOCTH HATJISIHO
HCCIEA0BAaTh BONPOC O YHCIE PEIICHWM CHCTEMBI JBYX JIMHEHMHBIX ypaBHEHUM C JABYMS Iie-
PEMEHHBIMH.

OCHOBHOE MECTO B JIaHHOW TeM€ 3aHHMMAaeT H3yYeHHUE aJTOPUTMOB PEIIECHHs CHUCTEM IBYX
JUHEWHBIX YpPaBHEHUH C JIBYMsI TIEPEMEHHBIMH CIOCOOOM ITOJICTAHOBKH M CHOCOOOM CIIOXKCHHSI.
BBenenne cucreM MO3BOJISIET 3HAYMTEIBHO PACIIUPUTH KPYr TEKCTOBBIX 3a/lad, PEIIaeMbIX C
MIOMOIIIBIO armapara anreOpsl. [I[puMeHenne cucTeM yIpomaeT Mmporecc nepeBoia TaHHBIX 3a1adu
C 0OBIYHOTO SA3bIKA Ha A3bIK YPaBHEHUH.

7. TloBTOpeHue.

OcHoBHas 11€716. [I0BTOpUTS, 3aKpenuTh U 0000IUTH OCHOBHBIE 3YH, moydeHHbIe B
7 Kacce.

e 8 Kiacc:

1. PanuonajbHbIE APOOH.

Pannonanehas apoOb.  OCHOBHOE CBOICTBO ApoOH, cokpaieHue apooeit. ToxaecTBeHHbIE
npeoOpa3oBaHusl pallMOHAIBHBIX BbIpaxkeHUH. DyHKIMS U ee rpaduk.
OcHnosnas yenb — BBIPAOOTAaTh yMEHHWE BBINOIHATH TOXKICGCTBEHHBIE IPE0Opa3OBaHUS

pallnOHAJIbHBIX BBIpa)I(eHHf/'I.



Tak xak IEWCTBUS C PAIIMOHATILHBIMU JPOOSMH CYIIIECTBEHHBIM 00pa30M ONMUPAIOTCS Ha JICUCTBUS C
MHOTO4YJICHAMH, TO B Hadaje TeMbl HEOOXOIMMO MOBTOPUTH C YYAIIUMHUCS MPE0OpPa30OBaAHUS IIEIIBIX
BbIpaKCHUH.

['1taBHOE MeCTO B JaHHOW TeME 3aHMMAIOT AJITOPUTMBI JCUCTBUH APOOSMH. YUaliuecs TOJKHBI
MMOHUMATh, YTO CYMMY, Pa3HOCTh, MIPOM3BEICHUE U YaCTHOE IPOOCH BCeraa MOKHO MPEACTABUTH B
Bujae npobu. IlpmoOperaeMbie B JaHHON TeME YMEHHS BBINIOJHITH CIIOKEHUE, BBIYMTAHHE,
YMHOXCHHE W JIeJICHHE IPOOCH SIBISIOTCS OMOPHBIMH MPEOOPA30BAHMSIX JPOOHBIX BBIPAKCHUIA.
[ToaToMy wuM crnexmyeT yAedIuTh ocoboe BHHUMaHHe. HerenecooOpa3Ho TEpexoauTh K
KOMOMHHPOBAHHBIM 3aJJaHHSIM HA BCE JCUCTBUS C APOOSIMH TIPEKIE, YeM Oyay YCBOCHBI OCHOBHBIC
QNTOPUTMBL. 3aJaHUsl HA BCE JCUCTBHSA C APOOSMU HE JIOJDKHBI OBITh HM3JIMIIHE TPOMO3JAKUMHU U
TpyaoeMkumu. [Ipy HaxoXAeHUH 3HAUYECHUH NpoOei NaroTcs 3aaHusl Ha BBIYHCICHUS C ITOMOIIBIO
KalbKyJsiTopa. B 1aHHON Teme paclUpArTCS CBEACHUS O CTAaTHCTUYECKUX XapaKTePHUCTHKAX.
BBoautcst moHsTHE CpPEIHET0 TAPMOHUYECKOTO psija MOJIOKUTEIBHBIX 4ucel. V3ydeHue Tembl
3aBEPIIACTCS PACCMOTPEHUEM CBOMCTB rpaduka (yHKIINH .

2. CTeneHb ¢ HeJIbIM IIOKa3aTeJeM. JJIEMEHThbI CTATHCTHKH.

CreneHb C 1IEIbIM TIOKa3aTeeM U ee cBoiicTBa. CTaHmapTHBIN BU yKciia. HauaabHbIe CBeeHUS 00
OpraHu3alMKi CTATUCTUYECKUX UCCIIEIOBAHUM.

OcHoenas yenb — BbIPAOOTaTh YMEHHE NMPUMEHSATH CBOICTB, CTEIEHU C IIENIBIM MOKa3aTelleM B
BBIYHCIICHUSX M MPeoO0pa3oBaHUsX C(HOPMUPOBATh HAYAIBHBIC TIPEICTABICHUS O cOope W
TPYIIIMPOBKE CTATUCTUYECKUX JAHHBIX, UX HATJISAHON UHTEpIIpETALUU.

B oT0ii Teme GopMynHupyIOTCS CBOWCTBA CTEIEHU C IENBIM MOKa3aTesieM. MeToJ ToKa3aTeIbCTBa
3TUX CBOMICTB IOKa3bIBACTCS HAa NMPUMEPE YMHOMXEHUS CTEIEHEW C OJUHAKOBBIMU OCHOBAHUSMH.
JlaeTcsi TMOHATHE O 3aMKMCH YHUCJIa B CTaHAApTHOM BHUE. [IpUBOASTCS mpuMeEphl HCIOIH30BAHUS
TakoM 3anucu B GU3MKe, TEXHUKE U IPYTUX 007acTAX 3HAHUM.

VYyamuecs mojiy4aroT HayalbHbIEC MPEJCTaBICHUS 00 OPraHU3alluy CTATUCTUYECKUX UCCIIEIOBaHUM.
OHU 3HAKOMSATCS C MOHATHIMH T€HEepalIbHOM 1 BRIOOPOYHOI cOBOKYNMHOCTHU. [IpuBOAATCS MTpUMeEpHI
MPEACTABICHUS] CTAaTUCTUUYECKUX JaHHBIX B BHJE TaOJMIl YacTOT M OTHOCHTENIBHBIX YacCTOT.
YyamuMmcst mpeanararTcs 3afJaHus Ha HaXOXKJIEHUE MO TaOJHIe YacTOT TaKMX CTATUCTHUYECKHUX
XapakTEepUCTHK, Kak cpeaHee apudmeTudeckoe, Mojaa, pasmax. PaccmarpuBaeTcsi BOIPOC O
HarJsITHOM WHTEpIpeTallud CTaTUCTUYeckod uHopManuu. W3BeCTHbIE ydYalluMCs CIOCOObI
HarJBSITHOTO TIPEJICTABIICHHUS CTATUCTUYECKUX JAHHBIX C TIOMOIIBIO CTOJIOYATHIX U KPYTrOBBIX
JUarpaMM pacuIupsItOTCA 3a CUET BBEJICHUS TaKUX MOHITHH, KaK MOJIUTOH U THCTOIPaMMa.

3. KBaapaTHbie KOpHH.

[Tonsitue 06 upparmoHanbHBIX Yrciiax. OOIMe CBeIEHUS O IEUCTBUTENBHBIX unciaax. KBaapaTHeIii
kopeHb. [loHATHE O HAXOXIECHUU NPUOIMHKEHHOTO 3HAYEHUsI KBaapaTHOTO KopHsa. CBoiicTBa
KBaJpaTHBIX KopHeH. [IpeoOpa3zoBaHus BeIpaXXEHH, COEpPKAIINX KBaJpaTHbie KOpHU. DYHKIHS |,
ee CBOMCTBA U rpaduk.

OcHosHas yenb — CUCTEMaTU3UPOBATh CBEACHUS O PALIMOHAIBHBIX YUCIIAX M J1aTh MPEICTABICHUE
00 uWppanUoOHATBHBIX YHCIAX, PACIIMPUB TEM CaMbIM TOHSITHE O YHUCJE; BBIPAOOTATh yMEHHE
BBHITIONHSATH MpeoOpa30oBaHUs BRIPAXKCHUN, COEPKAIINX KBaIpaTHBIE KOPHHU.

B nanHOM Teme ywaniyecss MoJy4aroT HadyajlbHOE MPEACTABICHUE O MOHITHHU JIEUCTBUTEIBHOTO
grcna. C 370 nenpo 000011at0TCsl H3BECTHBIC YUAIIMMCS CBEJICHUS O PAllMOHAIBHBIX Yrcnax. Jlis
BBEJICHUS MIOHATHS UPPAMOHAIILHOTO YHCJIa UCTIOJIb3YeTCS MHTYUTUBHO TPEICTABIICHNUE O TOM, YTO
KaXXJIbIl OTPE30K UMEET MJMHY U MOTOMY KaKJI0M TOYKE KOOPAUHATHOM MPSIMON COOTBETCTBYET
HeKoTopoe yucio. [Toka3piBaeTcsi, 4TO CYMIECTBYIOT TOYKH, HE UMEIOIINE PAITMOHAIBHBIX aOCIIHCC.
[Ipu BBeneHUWH TOHSATUS KOPHS IOJE3HO O3HAKOMHUTH YYaIMXCS C HAaXO0XJICHHEM KOpHEH C
MTOMOIIIBIO KAJIBKYJISTOPA.

OcHOBHOE BHHMAaHHE YJENACTCS MOHSATHIO apu(METHYECKOro KBaIpaTHOTO KOPHS U CBOWMCTBAM
apuMETHYECKNX KBAJPATHBIX KOpHEH. J[OKa3bIBalOTCA TEOpPEMBI O KOpPHE W3 MPOW3BEACHHUS W
Ipobu, a TakKe TOXKAECTBO , KOTOPHIE MOIYYArOT MPUMEHEHHE B MPEeoOpa3OBaHUSAX BBIPAKEHUH,
colepxkammx KBajapaTHble KopHU. CrenuanbHOe BHHMAaHUE YACHSICTCS OCBOOOXKIECHUIO OT
UppAIMOHATILHOCTH B 3HAMEHATele IpOoOW B BBIPAKCHHIX BUAA . YMEHHE MPeoOpa3oBBIBATH



BBIPA)KEHUS, COZIEpIKaIle KOPHH, YaCTO UCIIOIb3YETCs KaK B CAMOM Kypce anreOpsl, Tak U B Kypcax
reOMETPHH, AJIreOphl U Havasl aHaJIn3a.

IIpomomxkaercs pabota 1O  pa3sBUTHIO  (YHKUHMOHAIBHBIX  HPEJCTABICHUH  y4al[UXCH.
PaccmarpuBarorest pyHkIus , ee cBoiicTBa U rpaduk. Ilpyu n3ydeHun (yHKIMU MOKa3bIBAETCS ee
B3aHMOCBS3b ¢ QYHKIHEH y = X2, T1e X > 0.

4. KBagparHble ypaBHeHuUs.

KBanpatHoe ypaBHeHune. DopMysa KOpHEH KBaJpaTHOIO YpaBHEHMs. PelleHne panuoHaIbHBIX
ypaBHeHul. Pemenue 3amad, NPUBOIALIMX K KBAJApPaTHBIM YPAaBHEHUSM M IPOCTEUIIHAM
palMOHAIbHBIM YPaBHEHUSIM.

OcHoénas yenb — BbIpaOOTAaTh yMEHMsI pellaTh KBAJApaTHbIE YpaBHEHHUS U IPOCTEHIINE
palOHAaIbHBIE YPABHEHUS U IPUMEHATD X K PEIICHUIO 3a/1a4.

B Hauane TeMbl NPUBOAATCA NPUMEPbl PELICHHS HEMOJHBIX KBAaJAPAaTHBIX YypaBHEHUH. OTOT
MaTepHaj CUCTEMATU3UPYETCs. PaccMaTpHBarOTCsl alrOpUTMbl PEILEHUS HENOJHBIX KBAaIPAaTHBIX
YPaBHEHUH Pa3IM4HOrO BUJA.

OCHOBHOE BHHMaHHE CJeyeT yAeluTh PElIeHUI0 ypaBHEeHHMi Buaa ax>+ bx + ¢ =0, me a # 0, ¢
UCroib30BaHueM (popMyiel KopHel. B nanHo# Teme ywamuecs 3HakoMmsTcsa ¢ ¢popmyrnamu Buera,
BBIPQXAIOLUIMMH CBSI3b MEXIY KOPHAMHU KBaJpaTHOro ypaBHEHHs M ero kodpduuuenramu. OHu
HCIIONB3YIOTCA B JAJIbHEHIIEM MPH JOKA3aTeIbCTBE TEOPEMBI O PaA3JIOKEHUU KBAJIPATHOTO
TPEXWICHA Ha JINHEHHbIE MHOKUTEIIH.

VYyammecss OBJaIEBalOT CIIOCOOOM peIIeHUs] IPOOHBIX PAIMOHAIBHBIX YpPaBHEHHH, KOTOPBIHA
COCTOMUT B TOM, YTO PELICHUE TAaKUX YPAaBHEHUI CBOJUTCS K PELICHHIO COOTBETCTBYIOIIUX LIEJIBIX
YPAaBHEHUH € ITOCIIETYIOIIUM UCKIIFOYEHUEM IIOCTOPOHHHUX KOPHEH.

N3ydyeHne 1aHHOM TeMBbI MTO3BOJISIET CYILIECTBEHHO PACUIMPUTD aIlllapaT ypaBHEHUH, UCIIOIb3yEMbIX
JUIS pEIlIeHUs] TEKCTOBBIX 3aa4.

5. [loBTOpEHMe.

Ocnosnas yenw. [10BTOpUTH, 3aKpenuTh 1 00001UTH OcHOBHBIE 3Y H, nonyueHHbIe B 8 Ki1acce.

e 9 kiacc

1. HepaBencrsa.

UucnoBble HEpaBEHCTBA M HMX CBOMCTBA. [IOWJIIEHHOE CIOKEHHE M YMHOXXEHHE YHCIOBBIX
HEpaBeHCTB. JIMHENHbIE HEPABEHCTBA C OJTHOM IIEPEMEHHOMN U UX CUCTEMBI.
OcHo6Has yenb — O3HAKOMUTH YYAIUXCsS C NPUMEHEHUE: HEPAaBEHCTB IS OLEHKH 3HAYCHUM
BBIpQXEHUI, BbIpaOOTAaTh yMEHHE pellaTh JUHEHHbIE HEPAaBEHCTBA C OJHOM MEPEMEHHOW M UX
cucrteMbl. CBOICTBAa YHMCIOBBIX HEPABEHCTB COCTABISIOT Ty 0a3y, HA KOTOPOH OCHOBAHO pEIIEHUE
JIMHEWHBIX HEPAaBEHCTB C OJHOW NEpeMEHHOW. T peMsbl O MOYIEHHOM CJIOKEHHH U YMHOKECHHH
HEPABEHCTB HAXOJIWUThb MPHUMEHEHHUE IIPU BBIIOJIHCHUM MPOCTEUIINX YIPAKHEHUM Ha OLIEHKY
BBIPXEHUI MO MeTOJy TpaHull. BBOASATCS MOHATHUS aOCONIOTHOM MOTPEIIHOCTH W TOYHOCTHU
NpUOINKEHNS, OTHOCUTEIbHON MOTPEIIHOCTH. YMEHHs MPOBOAUThH JIE€AYKTHUBHBIE PACCYXKJIECHUS
MIOJIy4alOT Pa3BUTHE Kak IPU J0KA3aTEIbCTBAX YKA3aHHBIX TEOPEM, TaK WM IIPU BBIIOJIHEHHUH
YIPA)KHEHUM HA I0Ka3aTeIIbCTBA HEPABEHCTB.
B cBs3u ¢ penieHueM JIMHEWHBIX HEPABEHCTB C OJHOM IEPEMEHHO: NAETCS IOHATHE O YUCIOBBIX
MIPOMEKYTKAX, BBOJSATCS COOTBETCTBYIOIIME Ha3BaHUS M 00O3HadyeHUs. PaccMOTpeHMIO cuCTeM
HEPAaBEHCTB OJHOM MEPEMEHHOW MpPEAIIeCTBYET O3HAKOMIICHHE YYAIIUXCA C IOHATUSAMH
nepeceyeHust U 00beIMHEHNS MHOXKECTB.
[Ipn pemeHMM HEpPaBEHCTB MCHOJB3YIOTCS CBOWCTBA PAaBHOCHIIBHBIX HEPABEHCTB, KOTOPBIE
Pa3bIACHAIOTCS Ha KOHKPETHBIX MpuMepax. Ocoboe BHUMaHUE CIeIyeT YAEIUTh OTPabOTKE YMEHUs
pemar npocTelle HepaBeHCTBAa BuAa ax >b, ax <b, OCTaHOBUBIIMCH CHELMAIBLHO Ha cilydae,
korza a <0.
B srToil Teme paccMaTpuBaeTcs TaKKE PEIICHHE CHUCTEM JABYX JIMHEHHBIX HEPABEHCTB C OJHOMU
IIEPEMEHHOM, B YACTHOCTU TaKUX, KOTOPBIE 3alIMCAHbI B BUJIEC JBOMHBIX HEPABEHCTB.

2. KBagpaTuuHas pyHKIUsL.



Oynknusa. CorictBa dyHknuil. KBaapatHeiii TpexuneH. Pa3noxkenne KBagpaTHOroO TpexduieHa
Ha MHOkuTenn. DyHKIMA y = ax? + bx + ¢, ee cBoiicTBa 1 rpaduk. CTerneHHas (pyHKIISL.
Ocnosnas yenb — PpacUIUPUTh CBEIEHUS O CBOMCTBAX (YHKIMI, O3HAKOMHUTH Yy4yalllUXcs CO
CBOWCTBaMH U TpapuKoM KBaapaTHUHOU (yHKIMU. |
B Hauane TeMbl CUCTEMaTHU3UPYIOTCS CBeAEHUSA O (QYHKUUAX. [IOBTOPAIOTCS OCHOBHBIE MOHSTHSL:
(byHKIUSA, apryMeHT, o0iacTe onpeaeneHus GyHKIuu, rpaduk. [laroTcs mOHATHS O BO3PACTaHUU U
yObIBaHMM (QYHKLIMH, T[POMEXKYTKaX 3HAKOIOCTOSHCTBA. TeM caMbIM co3jaercs 0Oaza ais
YCBOCHHSI CBOWCTB KBaJIPaTUYHON M CTENEHHOM (YHKLMH, a TakKe IS JalTbHEHIIEero yriayOoieHus
(GYHKIMOHATIBHBIX IPEACTABICHUN IIPU U3YyYEHUHU Kypca anreOpsl M Hadajl aHajIu3a.
[ToaroTOBUTENBHBIM MIATOM K M3YYEHUIO CBONCTB KBAJPAaTHUYHOW (YHKLIUHU SBISETCA TaKKe
pacCMOTPEHHME BOIpPOCa O KBaAPAaTHOM TPEXWIECHE M €ro KOPHSX, BBIACICHUN KBaJIpara ABY4WICHA
13 KBAJIPaTHOT'O TPEXWICHA, PA3JI0KEHUH KBAPATHOIO TPEXWICHA HA MHOKUTEIIN.
W3yuenne kBaapaTHaHOH QYHKIMM HAYMHAETCA C PACCMOTPeH s PYHKIMH Y = aX2, ee CBOUCTB 1
ocoOeHHOCTeH rpaduKa, a TAKKE JPYruX YaCTHBIX BUJOB KBaPAaTHIHOW HYHKIMU — (PYHKIHHA y =
ax’> + b, y = a (X - m)2 DTu cBeleHUs MCHOIBL3YIOTCA NPU M3YUYEHHU CBOMCTB KBaJpaTU4HOM
¢yHKIMK 06mmero Buaa. BaxHo, 4uTo6b! yuanuecs MoHsIM, 9To rpaduk QyHKIHM y = ax> + bx + ¢
MOJKET OBITh HOJNYdeH U3 rpaduka GYHKIMH y = ax’C TTOMOIIBIO IBYX TapajlelbHbIX IEPEHOCOB.
[puems! mocTpoenns rpaduka GyHKIHH Y = ax’ + bx + ¢ 0TpabaThIBalOTCA HAa KOHKPETHBIX
npumMepax. Ilpu 3ToM ocoboe BHUMaHKE CIelyeT YAEIUTbh (OPMUPOBAHUIO Y YUALUXCA YMEHUs
YKa3bIBaTh KOOPAWHATHI BEPIINHBI TApadO0IIbl, €€ 0OCh CHMMETPUH, HAaIIPAaBJICHUE BETBEH MapadoIIbl.
IIpyu u3ydeHuu STOH TeMbl JayibHEHIlee pa3BUTHE IOJIYy4aeT yMEHUE HaXOAUTh IO TpaduKy
MIPOMEKYTKH BO3pacTaHHUs M yObIBaHHSA (YHKIHH, a TaKKe MPOMEXYTKH, B KOTOPBIX (YHKIHS
COXPAaHsIET 3HAK.
VYdammecss 3HaKOMSTCS CO CBOHCTBaMHU CTeNEeHHOW (YHKIMH y = X'NIIPH YETHOM M HEYETHOM
HaTypaJIbHOM IIOKazarene II. BBoaurcs mnoHATHE KOpHA Ta-i  creneHd. OHM  MOIY4aroT
MPEJCTABICHHE O HAXOXICHUU 3HAYCHUH KOPHS C MOMOIIBIO KaJbKYyJISATOpa, MPUYEM BBIPAOOTKA
COOTBETCTBYIOLINX YMEHUI He TpedyeTcs.

3. HepaBeHcTBa ¢ 01HO# MepeMeHHOM

Lenbie ypaBHeHUs. J[poOHble paloHanbHble ypaBHeHHs. HepaBeHcTBa BTOpPOH CTeNeHU ¢
OJIHOM IIEPEMEHHOI. MeTo MHTEPBAJIOB.
OcHoénas yenb — CUCTEMATHU3UPOBATh U OOOOLIUTH CBEIEHUS O PELIEHUHU LETIbIX U JPOOHBIX
palMoOHANBHBIX YpPaBHEHUH C OJHON MepeMeHHOH, copMHUpOBaTh YMEHHUE pElIaTh HEPaBEHCTBA
Buaa ax’ + bx + ¢ >0 wm ax® + bx + ¢ <0, rme a # 0.
B oroit Teme 3aBepluaeTcs U3ydeHUE PAlMOHAIBHBIX YPAaBHEHUM C OJHOW IepeMeHHOU. B cBs3u ¢
3TUM NPOBOJUTCS HEKOTOpoe 00o0O0IeHne W yriayOsneHue cBeleHud o0 ypaBHeHUsX. BBonsrcs
MOHATHUSA LIEJION0 PAalMOHAIBHOIO YPABHEHMS U €r0 CTEICHU. Y4Yallluecs 3HAKOMSATCS C pELICHUEM
YPABHEHUN TPETbEH CTENEHW M YETBEPTOM CTENEHH C MOMOIIBIO PA3JIOKEHUS HA MHOXKHUTEIU U
BBCICHHUS BCIIOMOTATEIIBHOM IIEpEMEHHOM. MeTon penieHus YypaBHEHHMM IIyTeM BBEICHUs
BCIIOMOTATENbHBIX MEPEMEHHBIX OYAEeT HIMPOKO HCIONb30BaThCS B JalbHEMIEM NpU pPELIeHUU
TPUTOHOMETPUUYECKHX, TOTapu(PMUUECKUX U APYTHX BUIOB YpaBHEHU.
PacmmpsitoTcs cBeleHUs 0 PEeLIeHUH JAPOOHBIX PAMOHAIBHBIX YpaBHEHHUH. Yyaluecs 3HaKOMATCS
C HEKOTOPBIMH CIIELNATIBbHBIMU IPHUEMAaMH PEIIECHUS TAKUX YPABHEHUM.
®opMHpOBaHUE YMEHUH PEIIaTh HEPABEHCTBA BUIA ax?+ bx ++ ¢ > 0 wm ax? + bx + c<O, rne a#
0, ocy1ecTBIsETCS ¢ OMOPON Ha CBEACHUS O rpaduKke KBaJpaTUUyHOW QyHKINH.
VYyamuecss 3HaKOMATCSI ¢ METOJAOM HHTEPBAJIOB, C IMOMOINBK) KOTOPOTO PEMIAIOTCS HECIOKHbBIE
panroHaNbHbIE HEPABEHCTBA.

4. HepaBeHCTBa ¢ AByMs NlepeMeHHbIMHU

VYpaBHeHHe ¢ AByMs NepeMeHHbIMU U ero rpaduk. Cuctembl ypaBHEHUH BTOpPOM CTENEeHH.

Pemrenne 3amad ¢ NOMOIIBIO CUCTEM YpaBHEHWH BTOpoMl creneHu. HepaBeHcTBa ¢ AByms
IIEPEMEHHBIMU U UX CUCTEMBI.



OcnosHnas yenv — BbIpabOTaTh YMEHME peIllaTh MPOCTEHIINE CUCTEMBI, COJAEpXKALUEe ypaBHEHHE
BTOPOH CTENEHH C ABYMs NEPEMEHHBIMH, U TEKCTOBBIE 3a/la4M C ITOMOIIBIO COCTABJICHUS TaKHUX
CHCTEM.

B naHHOI Teme 3aBeplIaeTCss M3Y4YEHHME CHCTEM YPABHEHMM C IBYMs INepeMeHHbIMU. OCHOBHOE
BHMMAaHUE yJEJIAETCS CUCTEMaM, B KOTOPBIX OJHO U3 YPABHEHUH IIEPBOM CTEIIEHH, a IPyroe BTOPOM.
M3BecTHBIN ydamumcs croco® IOJCTAHOBKM HAaXOIUT 34€Ch JajbHeWllee HPUMEHEHHE U
II03BOJISIET CBOJUTH PEIICHUE TAKMX CUCTEM K PELECHUIO KBAIPaTHOTO YPaBHECHMUS.

O3HaKOMJICHME y4alllUXCSl C IPUMEpPaMHM CUCTEM YPaBHEHUU C ABYMs IIEPEMEHHBIMH, B KOTOPBIX
o0a ypaBHEHHUS BTOPOIl CTENEHH, JOJDKHO OCYIIECTBISATHCS C JOCTATOYHOW OCTOPOKHOCTBHIO H
OIrPaHUYUBATELCS IPOCTEUILINMU IIPUMEPAMH.

[IpuBneueHne M3BECTHBIX YYaUIMMCS Tpa(UKOB MO3BOJISET MPHUBECTH IMPHUMEPHI I'padUUIecKOro
pemweHust cucreM ypaBHeHuil. C mnomouipto rpaguyeckux HpPeCTaBICHUH MOXHO HarjsaHoO
[I0Ka3aTh YYalllMMCs, YTO CHUCTEMbI JIByX YPAaBHEHMU C ABYMs IIEPEMEHHBIMHU: BTOPOM CTEIICHU
MOTYT UMETb OJIHO, [1Ba, TPH, YETHIPE PEUICHNSI 1M HE UMETh PEILICHUM.

Pa3paboranHblii MaTeMAaTHYECKUH  ammapar TO3BOJISIET CYIIECTBEHHO PACIIUPHTh  KJacce
COJZIEPKATENbHBIX TEKCTOBBIX 3aJa4, PEIIAEMBbIX C IIOMOIIBIO CUCTEM YPABHEHUM.

N3yuenne Tembl 3aBeplIACTCS BBEACHUEM IOHATHI HEPABEHCTBA JIBYMs IIEPEMEHHBIMU U CHCTEMBI
HEpaBEHCTB ¢ JABYMs IepeMeHHbIMU. CBefieHUs O rpadukax ypaBHEHMH C JIByMs I€pPEMEHHBIMHU
HCIIONB3YIOTCA NPU WJUIIOCTPALMM MHOKECTB PEUICHUH HEKOTOPBIX IPOCTEUIIMX HEPABEHCTB C
JBYMsI IEPEMEHHBIMU U UX CUCTEM.

5. DJieMeHTbI NPUKJIAJAHON MaTeMaTUKH.

Marematnueckoe MmopaenupoBanue. IlponentHele pacuersl. [IpuOnukeHHblE BBIYMCIECHUS.
OcHoBHblE TIpaBWiIa KOMOMHATOpUKH. OTHOCHUTENbHAsE YacToTa U BEPOSITHOCTh CIy4yailHOro
coObITHs. Kimaccuyeckoe onpeenenue BepossTHOCTH. HauanbHble CBEIGHUS O CTATUCTHKE.
OcHogénas yenb — 03HAKOMUTH YHalIUXCs C NOHSITHSMH NEPECTaHOBKHU, pa3MEILLEHHUS, COUETaHUs U
COOTBETCTBYIOLIMMH (opMyJIaMu JJsl MOJCUeTa UX YMCia; BBECTH HMOHATUS OTHOCHTENBHOM dac-
TOTBI U BEPOSITHOCTHU CIIy4aliHOTO COOBITHSI.

M3yueHne TeMbl HAUMHAETCA C PELICHMs 3a/ad, B KOTOPBIX TPeOyeTcs COCTaBUTb T€ WM UHbIE
KOMOMHAIMM D3JIEMEHTOB M TMOJACYMUTAaTh HUX uuciao. Pa3bsicHsercs KOMOMHATOPHOE IMPaBUIIO
YMHOXKEHUsI, KOTOPO€ MCIIONb3YeTCsl B JalbHEHIIeM IMpH BbIBOJAE (hopMyn Ui Mojacyera 4ucia
[IEPECTaHOBOK, pa3MelleHud u coueraHuil. Ilpm w3ydeHMM naHHOro Marepuana HEOOXOAUMO
o0paTUTh BHUMAHHE Yy4YallUXCs Ha pa3Iuyue MOHATUH «pa3MEIleHUue» U «COYeTaHUey,
c(OpMHUPOBATH Y HUX YMEHUE OIPENEATh, 0 KAKOM BUI€ KOMOMHAIIMI UIET peub B 3a/1aye.

B nanHOl Teme ydaniyecs 3HAKOMSTCS C HAdaJbHBIMHU CBEICHHSMH W3 TEOPUU BEPOSTHOCTEH.
BBoasTcs noHATHS «ciydaifHOEe COOBITHE», «OTHOCUTENbHASI YAaCTOTa», «BEPOSATHOCTh CIy4dailHOro
coObITHs». PaccmMaTpuBaroOTCsl CTaTMCTUYECKUH M KIACCHMYECKMM MOJXOAbl K OMNpEAETICHUIO
BEPOATHOCTH CIy4aliHOro coOblTusA. BakHo o00paTuTh BHUMaHHE Yy4allUXcsi Ha TO, YTO
KJIACCHUYECKOE OIPEIETICHUE BEPOATHOCTA MOKHO IIPUMEHATH TOJIBKO K TAKMM MOJIENSAM PEAIBbHBIX
COOBITHH, B KOTOPBIX BCE UCXO/IbI SBJIAIOTCS PABHOBO3MOXHBIMHU.

6. UmcioBble nocC1€10BATEILHOCTH.

YucnoBele MOCaeI0BaTeNbHOCTH. AprudMeTndeckas U reoMeTpudeckas nporpeccud. Gopmynsl -
rowieHa M CyMMBI NEpPBBIX N WIEHOB HIporpeccuu. beckoHeyHO yObIBaromias reoMeTpuyeckast
IIPOrPECCHs.

Ocnosnas yenb — J1aTh TOHATHA 00 apU(METHUECKOW M T€OMETPHUYECKOW MPOrpeccHsiXx Kak
YHCIIOBBIX MOCIIEI0BATEIBHOCTSIX 0COO0T0 BHUIA.

IIpu n3yueHun TeMbl BBOAUTCS MOHATHE MOCIEI0BATENIBHOCTH, PAa3bsCHAETCS CMBICI TEPMHUHA «N-i
YJIeH MOCJIe0BATEIbHOCTUY, BBHIPAOATHIBACTCSI YMEHHE HCIOJb30BaTh WHIEKCHOE 00O3HAueHUE.
OTH CcBeACHMsSI HOCAT BCIOMOIATEIbHBIM XapakTep M  HCIONB3YIOTCS JUISl  U3y4eHUs
apu(MeTHyecKoil U reoOMeTPUUECKO MPOTrPeCcCHil.

Paborta ¢ ¢opmynaMu n-ro 4jieHa M CyMMBI NEPBBIX I'a WIEHOB IMPOrpecCUid, MOMHMO CBOETO
OCHOBHOTO  HA3HA4Ye€HMs, IO3BOJISIET  HEOAHOKPATHO  BO3BPAIIATBCA K  BBIYMCIICHUAM,
TOXIECTBEHHBIM NPEOOPA30BaHUSAM, PEIICHUIO YPaBHEHUH, HEPABEHCTB, CUCTEM.



PaccmaTpuBaroTcsi  XapakTEpUCTHYECKHE  CBOMCTBA apr(pMETHUECKON u
MPOrpeccuii, YTO MO3BOJIAET PACHIMPUTH KPYT MpeJiaraeMbIX 3a/1a4.

7. IloBTOpeHHE (UTOTOBOE)
Ocnosnas yenw. I1oBTOpHUTB, 3aKpenUTh 1 00001 TH OcHOBHBIE 3Y H, mony4yennsie B 9 kiacce.

FEOMETPUYECKON

I1l. Temarnueckoe INIAHHPOBAHHUE

Pazgea kypca

7 Kjaace

8 kiacce

9 kJaacce

JIuHeitHOE ypaBHEHUE C OJTHOM IEPEMEHHOMN
(6 pamkax oessmenbHOCMU YeHmpa
2YMAHUMAPHO20 U YUDpPo8o2o 06pa3o6anus
«Touxa pocmay) 1 yac

15

[enpie BeIpaXkeHUs

(6 pamkax oesmenbHOCMuU Yyenmpa
2YMAHUMAPHO20 U YUdpo8o2o 0bpas3oeanus
«Touka pocmay) 2 uaca

52

OyHKIMU

(6 pamkax oessmenbHOCMU YeHmpa
2YMAHUMAPHO20 U YUPDPOB020 0OPA308AHLSL
«Touxa pocmay) 2 uaca

12

CucTeMbl IMHEHHBIX YpaBHEHHH ¢ IByMs
TIepeMEHHBIMH

(6 pamxax desmenbHOCMU YeHMpPa
YMAHUMAPHOO0 U YUPPOBO20 00PA3068aHUS.
«Touka pocmay) 1 uac

19

ParmonanbHbIe BRIpaKEHHS

(6 pamkax oesmenbHOCMuU Yenmpa
2YMAHUMAPHO20 U YUPPOB020 00PA306aHUS
«Touka pocmay) 2 uaca

55

KBaznparHelie kopHH. JleficTBUTENbHBIE YHCIIA
(6 pamxax desmenbHOCMU YeHMpPa
YMAHUMAPHOO U YUPPOBO20 00PA3068aHUS.
«Touxa pocmay) 1 uac

35

KBanpaTtHble ypaBHEHHS

(6 pamkax oesmenbHOCmuU Yenmpa
2YMAHUMapHo2o U yughposeozo 0opasosanus
«Touka pocmay) 2 uaca

39

HepasencrBa

(6 pamkax oessmenbHOCMuU Yenmpa
2YMAHUMapHo2o U yughposeozo 0opasoeanus
«Touka pocmay) 2 uaca

28




KBagparuunas yHKIHS 32
(6 pamkax oessmenbHOCMuU Yenmpa
2YMAHUMAapHo20 U Yugdhposozo o6pazo8aHus.
«Touka pocmay) 1 uac

DNIeMEHTHI TPUKIIATHON MaTEMaTHUKU 21
10 (6 pamkax oessmenbHOCMuU YeHmpa
| eymanumapro2o u yudpoeozo obpazoeanus

«Touka pocmay) 1 uac

1 YucIioBBIE ITOCIIEA0BATEIILHOCTH 22

[ToBTOpEHUE U cCUCTEMaTHU3AIUS YIEOHOTO 4 7 15
Marepuaa

12. | (8 pamkax desmenvbHOCMU YeHMpa
2YMAHUMAPHO20 U YUDpPo8o2o 06pa3o6anus
«Touxa pocmay) 1 yac

102 136 118
Hroro

KoHTpo.ib 3HaHMii, YMeHHII M HABBIKOB YYAIIMXCSl OCYILECTBIAETCS B (hopMax, KOTOpHIE
pernamentupytorcst [lonoxenunem o ¢opmax, MEPUOAUYHOCTH, MOPSJKE TEKYLIEro KOHTPOJIS
ycneBaeMocTd U npomexyroynon arrectauuu I'bOY COILII c. Pycckas bopkoBka, B COOTBETCTBUU
¢ rpaMKOM MPOBEAECHUS KOHTPOJIBbHBIX paboT Ha TekyIuid yueOousiit rog u KTII.

Kpurepun ouennBanus no yuednomy npeamery «Maremaruka( aareopa)»

OneHka yCTHBIX 0TBETOB YYalIUXCsl 0 MaTeMaTHKe (ajredpa)

OueHka «5» BBICTaBISETCS, €CIU *yUYEHUK MOJTHO PACKPBLI COJIEpiKaHHWE MaTepHalia B 00BbEMEY,
MPEIyCMOTPEHHOM TPOrpaMMOM Y4eOHUKOB; ° H3JO0XKHJI MaTepual TPAMOTHBIM SI3BIKOM a
ONPENEICHHON  JIOTMYECKOW  MOCIEAOBATEIbHOCTH, TOYHO  HUCIOJB3ys ~ MaTEeMaTHYECKYIO
TEPMHUHOJIOTHI0O ¥ CHMBOJUKY; - TPaBWIbHO BBINOJIHUI PHUCYHKH, YepTeXH, rpaduka,
CONMYTCTBYIOIIME OTBETY; ° I[I0KAa3aJl YMEHWE WIUIIOCTPUPOBATh TEOPETUYECKUE IIOJIOKEHUS
KOHKPETHBIMHM MPUMEPAMMU» MPUMEHATh UX B HOBOW: CUTYallMM NPHU BBINOJHEHUU MPAKTUYECKOIO
3a7aHus; - MPOAEMOHCTPUPOBA YCBOECHHE pAaHEE M3YYEHHBIX COMYTCTBYIOIIMX BOMPOCOB,
c(hOPMHUPOBAHHOCTh U YCTOWYMBOCTh HCIIONB3YEMBIX MPU OTBETE HABHIKOB M YMEHHI; * OTBEYas
CaMOCTOATENIbHO 0€3 HAaBOMSIIUX BOIPOCOB YYHUTENS; © BO3MOXHBI OJIHA - JIB€ HETOYHOCTH TPHU
OCBEILEHUH BTOPOCTENEHHBIX BOIPOCOB WJIA B BBIKJIAJKAX, KOTOPBIE YUEHUK JIETKO MCIIPABUI I10
3aMEUYaHUI0 YUYUTEIIS.

OlIeHKa «4» BBICTABJISICTCA, €CJIM OTBET YHalIECTOCA YIOBJIICTBOPACT B OCHOBHOM Tpe6OBaHI/I$IM Ha
OLICHKY ((5», HO IIpU 3TOM HUMECET OAWH U3 HCAOCTATKOB: * B M3JIOXKCHHUH JOIMYHICHBI HeOOJIbIIINE
HpO6CHBI, HC UCKa3UBUINEC MAaTCMAaTUYCCKOC COACPKAHUC OTBCTA; * JOIMMYIICHBI OJIUH - ABA HECAOYCTA
IIpU OCBCHICHUHU OCHOBHOI COJACPKAHUA OTBCTA, HCIIPABJIICHHBLIC I10 3aMCYAHUIO YUUTCIIA,
AONYIICHBI omrOKa WM OoJliee ABYX HCI[OLIéTOB IMpH OCBCIICHHUU BTOPOCTCIICHHBIX BOIIPOCOB UJIK B
BBIKJIaKAaX, JICTKO UCIPABJIICHHBIC 110 3aMCUYAHUTIO YUUTCIIA.



OIIeHKa «3» BBICTABJIACTCA, CCJIIM* HCIIOJIHO WM HCIOCJICAOBATCIBHO PACKPBLITO COACPIKAHUC
mMarc€puajia, HO IIOKa3aHO 06mee IIOHMMaHHUEC BOIIpoCa W MNPOACMOHCTPUPOBAHBI YMCHHI,
JOCTAaTOYHBIC JJIA ,I[aJ'IBHeI\/'II_HCFO YCBOCHHUA IPOIrpaMMHOI'0 MaTepuaja; - UMCJIUCh 3aTPYAHCHUA WUJIU
AOIYIICHBI OIINOKH B OMpCACIICHUU ITOHATHE, HUCIIOJIb30BaAHHUU MaTeMaTH4eCKOn TCPMUHOJIOTHUH,
YEPTEkKax, BhIKJIaJKaX, UCIIPAaBJICHHBIC IIOCJI€ HECKOJIBKUX HABOAAIIUX BOIIPOCOB YUUTCIIA, - YUCHUK
HC cCHpaBWJICd C IPUMCHCHHUCM TCOpHUU B HOBOM CUTyallMM IIPpU BBIIIOJIHCHUU IIPAKTHYCCKOI'O
3aaHus, HO BBIIIOJHUII 3aJaHUs 00513aTeIILHOrO YPOBHA CIIOXKHOCTH 110 JTaHHOM TEMC; * IpHU 3HAHUHU
TCOPCTUUCCKOTO MaTCpuaia BbIABJICHA HECAOCTATOYHAA C(bOpMI/IpOBaHHOCTL OCHOBHBIX YMCHHHU U
HaBBIKOB».

Onenka «2» BBICTABIISETCS,: €CJIM * HE PACKPHITO OCHOBHOE COJEpKaHUE y4yeOHOro Marepuana; -
OOHapy)KEHO HE3HaHWE WM HENOHUMaHWE YYEHUKOM Ooiplneld miam Hanbojiee Ba)KHOE YaCTH
yuyeOHOro Marepuana; ° JOMYIICHbl OIIMOKKM B ONpEACNCHUH TMOHATUI» MPH HCIOIb30BAHUH
MaTeMaTHYeCKOe TEPMUHOJIOTHH, B PUCYHKAaX, YepPTeKax WIH rpaukax, B BbIKIAIKaX, KOTOPBIC HE
MCIIPABIICHBI [10CJIE HECKOJIBKUX HABOJSAIIUX BOIIPOCOB YUHUTEIIS.

Ouemca «1» BBICTABJIACTCA, €CJIM YUYCHUK HC IPUCTYIIACT K BBIIIOJITHCHUTO.

OneHka NMCbMEHHBIX KOHTPOJILHBIX PadoT yyammxcst

OHeHKa «5» BBICTaBJIACTCs, €CJIIN pa60Ta BBITIOJIHCHA IMOJIHOCTBIO; © B JIOTUYCCKHUX PACCYXKIACHUAX
1 00OCHOBAaHUM PEIICHUS HET MPOOETIOB W OMMOOK; * B PEIICHUH HET MAaTEMATHYECKHUX OIIMOOK
(BO3M0)KHa OJHa HETOYHOCTH, OIIMCKA, HC ABJIAIOIIAACA CICACTBUEM HCE3HAHUA WJIM HCIIOHUMAaHU
y4eOHOTr0 MaTepuania).

Ounenka «4»: BBICTaBISETCS, €COM ° pabdoTa BBHINOJIHEHA IMOJHOCTHIO» HO OOOCHOBAaHHUS IIaroB
pelIeHns HEeJ0CTaTOYHbI (€CM yMEHHE OOOCHOBBIBATh PACCYXKICHHS HE SIBISUIOCH CIIELUATbHBIM
00BEKTOM NPOBEPKH); * JOMYIIeHa OJHA OMNOKa WM JIBa-TPU HEJOUYETa B BBIKJIAJKAX, PUCYHKAX,
yepTexkax wuiau rpadukax (ecad OTH BHABI pabOTHl HE SIBISUIMCH CHEIUATBHBIM 00BEKTOM
MIPOBEPKH).

Ounenka «3» BBICTaBISETCS, €CAM ° JOMNYIIEHbl Oojiee OJHA OLIMOKM WK Oojee IBYX-Tpex
HE/JOYCTOB B BBIKJIAAKAX, YepTeXkax WM Tpadukax, HO YUYaIIMKCS BIaneeT O0S3aTeNbHBIMU
YMEHUSMH I10 ITPOBEPSIEMON TEME;

Ounenka «2» BBICTABISIETCS, €CIU: JOMYIICHbI CYIIECTBEHHbIE OHIMOKM, MOKa3aBIIUE, YTO
yJaluics: He BiaseeT o0s3aTesbHble YMEHUSAMH 110 JaHHOH TeMe B MOJHON Mepe; YUYUTelb UMeeT
MPaBO TIOCTaBUTHh OIEHKY BBIIIE TOW, KOTopas mpemxycMmoTpeHa —Hopwmawmul, ecnu yueHMKOM
OpPUTHHAJILHO BBIMIOJIHEHA paboTa.

Ouenka «1» BBICTaBIISAETCS, €CITU YUEHUK HE IPUCTYNAET K BHITOJTHEHUIO PaOOTHI.

Ounenka TecToB

B kadecTBe HI)KHEH TPAaHUIBI YCIIEIIHOCTH BBHIMOJHEHHUS OCHOBHOTO TECTa, COOTBETCTBYIOIIETO
orMeTKe «3» (3a4eT), MOXKHO NPHUHATH ypoBeHb - 50% - 62% mnpaBUIBHBIX OTBETOB M3 OOIIETO
KOJINYECTBA BOIIPOCOB.

OTMmeTKa «4»(XOpOII0) MOXKET OBITH MOCTaBiIeHa 3a - 62% - 75%npaBUiIbHBIX OTBETOB. OTMeETKA
«5» (OTJIMYHO) yYanTuics JOHKEH YCIIEITHO BBITIOJIHUTH TECT, Oosiee 75% mpaBUIbHBIX OTBETOB.



OnmoKu 1 Hex04YeThl.
I'pyObiMu cuuTaIOTCA ClIeayone OIu0KM:

HE3HaHWE OTPE/ICIICHUs OCHOBHBIX MTOHITHIA, 3aKOHOB, TIPAaBUJI, He3HaHUE (PopMyIL,

OGH.ICHpI/IHSITBIX CHMBOJIOB 0003HAUYEHHUI U CANHUI] UX USMCPCHUA; HCYMCHUC BBIICINUTL B
OTBETEC I'NITaBHOC,

HEyMEHHE MPUMEHUTh B OTBETE 3HAHUS JIJIsl pEIICHUS 3aj1ay;

HEyMEHHUE JIeaTh BBIBOJIbI M 0000IICHNUS;

HEYMEHUE YNTATh U CTPOUTH IPpaUKH U TUarpaMMbl;

HEYMEHHE MO0JIb30BATHCS YUEOHUKOM U CIIPAaBOYHUKAMHU 110 MaTEMaTHKE;
HapylIeHHE TEXHUKU Oe30MacHOCTH MpH paboTe B TETPaaM U Ha JOCKE.

K Herpy0ObIM oIM0KaM OTHOCSITCS:

HETOYHOCTH (DOPMYIIUPOBOK, ONpEeNICHHM, TOHATHI, 3aKOHOB, BEI3BAaHHASI HETIOJIHOTOM
O0XBaTa OCHOBHBIX MPU3HAKOB OIPEACIIIEMOr0 MOHATUS UM 3aMEHOW OJIHOTO-JIBYX U3 3THX
MIPU3HAKOB BTOPOCTEIICHHBIMU;

OIIMOKY, BBI3BaHHBIE HECOOIIOJIEHUEM, YCIOBHHM pabOThl (HE TOYHO OMpeesieHa TOuYKa
0TCYETa); OMMUOKHU B YCIOBHBIX 0003HAUCHUSX, HETOYHOCTh TpaduKa;

HEpalMOHAIbHBIA METOJI PELICHUS 3a1a4i WK HEJOCTATOYHO MPOAYMAHHbIN IUIAH YCTHOI'O
oTBeTa  (HApYyIICHHE  JIOTHKH, MOJMEHA  OTACIBHBIX OCHOBHEIX BOITPOCOB
BTOPOCTETICHHBIMH); HEpaIOHATIbHBIE METOBI PA0OOTHI CO CIPABOYHOMN JIUTEPATYPOH;
HEYMEHHE pelaTh 3a1a4u B 001eM, Bue (11 yyaruxcs 9).

Henouyeramu siBJISIIOTCSI: HEpalMOHAIbHBIE IPUEMBI BEIYUCICHUN U TPE0Opa30BaHUL;

OLIMOKY B BHIYUCIEHUSAX (apUPMETUYECKHE);
HeOpe)KHOE BHIMOJIHEHUE 3alUCeH, yepTexeil, cxem, TpaduKoB;
opdorpadudeckie 1 MyHKTYaI[MOHHbIE OLTHOKH



