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INOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ygeOHOTO Kypca «Anredpay» amantupoBaHa sl 00yJaronuxcst
C 3aJepkKoi mncuxuueckoro pazsutus (manee - 3IIP) 7-9 kmaccoB cpenneit
0011e00pa30BaTeILHOM IIKOJIBI.

Pabouas mporpamma ydaeOHOTO Kypca «Anredpa» MOATOTOBIECHA HA OCHOBE
denepaqbHOTO TOCYIAapCTBEHHOTO 00OPa30BAaTENBbHOTO CTaHAapTa OCHOBHOTO
o6mrero oopasosanus (ITpukas Munnpocsenienus Poccuu ot 31.05.2021 1. Ne 287)
(mamee - OIrocC 0OOO0O), denepasbHOM agaNTUPOBAHHONM 00pa3OBATEIHLHOMN
nporpaMmMbl  OCHOBHOTO  00miero  oOpa3oBaHus i OOyYaloluxcsi ¢
OTrpaHUYECHHBIMU BO3MOKHOCTAMH 3710poBbs (IIprka3 Munnpocsemenust Poccuu ot
24 wosi6ps 2022 1. Ne 1025), denepanpHOii pabodeil MmporpamMmbl OCHOBHOTO
oOmiero oOpaszoBaHusi Mo ydeOHOMY mnpenMery «MaremaTuka», DenepanbHOil
MpOrpaMMbl BOCTIMTaHUSA, C YYETOM PACHPE/ICICHHBIX MO KJaccaM MPOBEPSIEMBIX
TpeOoBaHUii K  pe3yinbraTaM ocBoeHuss DenepanbHON  aganTUPOBAHHOU
o0pazoBaTeILHON MPOrpaMMbl OCHOBHOT'O 00IIIET0 00pa3oBaHus JjIsl 00y4aromuxcs
C 3aJePKKOM TMCUXMYECKOro pa3BuTusA. B pabouell mporpamMme y4dTeHbI UJEU U
nosoxkenus: KoHnenuuu pa3Butus MatremMaTudeckoro obpasoanus B Poccuiickoi
denepanu.

OOyueHue npeaMeTy B Kiaccax 1o aJanTUPOBAHHON MpOrpaMmMe BeIETCS HA OCHOBE
TeX ke YyUeOHHMKOB, YTO U B 00I1€00pa30BaTEIbHBIX Klaccax.

OO0uas xapakTepucTHKa Y4eOHOIro Kypca «AJreopa»

YueOHbIll Kype «Anredpay BXOAUT B MPEAMETHYIO 001acTh «MartemaTuka u
uHpopmaTka». OH CHOCOOCTBYET pPAa3BUTHUIO BBIYMCIUTEIBHON KyJIbTYpPHl U
JIOTUYECKOTO MBIILIEHUS, (POPMUPOBAHUIO YMEHUS TMOJIH30BATHCSA AJITOPUTMaMHU, a
TaK)Ke€ MPUOOPETEHHUIO MPAKTHUUYECKUX HABBIKOB, HEOOXOIMMBIX B IOBCETHEBHOMN
*u3Hu oOyuatomuxcsi ¢ 3[IP. VYueOHbII mnpeamMer pa3BUBAET MBIIUICHHE,
MPOCTPAHCTBEHHOE BOOOpaKeHHE, (PYHKIIMOHAIBHYIO TPaMOTHOCTh, YMEHUS
BOCIIPUHUMATh M KPUTHUYECKH aHaTU3UPOBATh WH(OOPMAIUIO, TIPEICTABICHHYIO B
pa3TUYHBIX (OpMax.

OOyueHue maremaTHKe 1a€T BO3MOXKHOCTb pPa3BUBATh y OOydaromuxcs ¢
3IIP TOYHyIO, palMOHAJIBHYI0O M HMH(POPMATUBHYIO pe€Yb, YMEHHE OTOHUpaTh
HanOoJiee MOAXOMASIINE SI3bIKOBBIE, CUMBOJIMUECKHE, TpaduuecKkue CpeacTBa s
BBIPAXEHUS CYXKJICHUM U HATJISTHOTO UX MPECTABIICHHUS.

HeoOxoauMbiM ~ KOMIIOHEHTOM  OOIIEl  KyJbTypbl B  COBPEMEHHOM
TOJIKOBAaHUM  SIBJSieTCS  o0liee  3HAKOMCTBO C  METOJaMU  TO3HAHUs
JNEUCTBUTEIBLHOCTH, MPEICTABICHUE O MPEAMETEe M METOJIaX MaTEeMAaTHKH, X
OTIIMYUN OT METOJIOB JPYTUX ECTECTBEHHBIX U TYMAaHHMTAPHBIX HayK, 00
OCOOCHHOCTSIX MPUMEHEHUS MAaTEMATUKH JJISl PEIICHUs HAYYHBIX U MPHUKIATHBIX
3amay. Takum 00pa3oMm, MareMaThuyeckoe OoOpa30BaHHWE BHOCUT CBOWM BKJIAI B
dbopmupoBanue 001IeH KyIbTYphI YEJIOBEKA.



W3ydyeHne mMaTeMaTHKH TaKKe CHOCOOCTBYET SCTETHUYECKOMY BOCIIHUTAHUIO
YeJI0BEKa, NOHUMAHHUIO KPACOThl M M3AIIECTBA MATEMAaTUYECKUX PACCYKICHHM,
BOCHPUSATHIO FEOMETPUUECKUX (POPM, YCBOCHHIO HJIEU CUMMETPUH.

[TporpaMma oTpakaeT coiepxaHue OOydeHMs MpenMery «Auredpa» ¢
y4eTOM O0COOBIX 00pa3oBaTeNbHbIX MNOTpeOHOCTEW oOywatomuxcs ¢ 3IIP.
OBnaneHue ydeOHBIM KypcoM «Aniredpa» MpeAcTaBiIseT ONPEICICHHYIO
cnoxkHocTh g yuyamuxcs ¢ 3I1P. ¥V oOyuaromuxcs ¢ 311P mamnbosiee BbIpakeHBI
OTCTAaBaHUSl B PA3BUTUHM CIOBECHO-JOTMYECKUX (OPM MBILUIEHHS, MO03TOMY
aOCTpaKTHBIEC U OTBJICUYECHHBIE KATETOPUH UM TPYAHOJIOCTYIIHBI. B Toe BpeMs npu
CHeualbHOM O0yYEeHHUH 00YYaroluecs MOTYT BBITOJIHSTh 3aJaHUs 110 aITOPUTMY.
OHM BOCHPUMMYMBBEI K MOMOILIM, MOTYT BBIIOJHUTH MEPEHOC HA AHAJIOTMYHOE
3aJlaHi€ YCBOEGHHOro crnoco0a pemeHus. CHUKEHUE Ppa3BUTUS MBICIUTEIbHBIX
omepalnii W 3aMEUIEHHOE CTaHOBJIEHWE JIOTUYECKUX JCUCTBUM MPHUBOIAT K
HEJOCTATOYHOW  OCMBICIIEHHOCTH  COBEpPIIAEMbIX  y4E€OHBIX  JeWCTBHMA. Y
oOyJaroluxcs 3aTPyJAHEHbl CUETHbIE BBIUMCICHUS, INPOU3BOJAMMBIE B yme. B
IIMCBMEHHBIX BBIUMCICHUSAX OHHM MOTYT IPOMYCKaThb OJWH W3 IPOMEXYTOYHBIX
miaroB. [Ipu paboTe ¢ 4YMCIOBBIMU BBIPAKEHUSMH, BBIYMCICHHUEM HMX 3HAYCHUS
MOTYT HE YJIEpXKUBaTh NPaBWIbHBIA NOpANOK aeiicTBuil. [lpm ympoiueHuw,
npeoOpa3oBaHuu BeIpakeHUH ydamuecs ¢ 3[IP He MOryT camMOoCTOSITENIbHO IPUHATD
peuieHue O MOCIEAOBATEIbBHOCTH  BBIIOJIHEHHS JeWcTBUl. KOHKpEeTHOCTH
MBIIUIEHUS OCJIOKHSIET YCBOEHHUs HABBIKA PEIICHHUS YpaBHEHUM, HEPABEHCTB,
CUCTEMBI ypaBHEHUH. MM ManogoCcTyHO coBepilIeHne 0OpaTUMBIX ONIEPALIHA.

Huskuii  ypoBeHb pa3BUTUA JIOTUYECKUX OIEpaldid, HEIOCTATOYHAsS
00OOILIEHHOCTh MBIIUICHUS] 3aTPYAHSIOT H3yuyeHHe Tembl «DyHKUUW»: MpU
onpeneneHuy (PYyHKUMOHAIBHOM 3aBUCHMOCTH, MPU ONHCAaHUM TpaduyuecKkon
CUTYyalluM, UCIOJIb3ysl TE€OMETPUUYECKHH, anreOpandyeckuid, (QyHKIUOHAIbHBIN
sa3blkd. Hepenko ydwamimecs He BUISAT pa3HUIBI MEXIY 00JIaCTBIO OMpEEICHUS
byHKIMK U 00J1aCThIO 3HAYCHUH.

Pemmenue 3aia4y coOnpspkeHO ¢ TPYIHOCTSIMHU O(OPMIICHUS] KPaTKOW 3amucH,
IPOBEJCHUS aHaJIN3a YCIOBUS 33J]au, BbIJIEICHUS CyllecTBeHHOro. O0yyatomuecs
c 3IIP 3aTpynHsawoTCs cnenarb yMO3aKIOYEHHE OT OOLIEro K 4YaCTHOMY, HEPEIKO
BBIOUPAIOT HEpallMOHAIbHBIE CHOCOOBI pEIIEeHUs, HHOTJa OrpaHUYUBAIOTCA
MaHUIYJISILUSMU C YUCIIAMHU.

To4YHOCTB 3a1TOMUHAHUS U BOCITPOU3BEICHUS YUeOHOr0 MaTepuana CHUKEHBI
0 MpPUYMHE CIA00CTH MHECTHUYECKOW NEATEbHOCTH, CYXKEHHUsS O0bemMa MaMSTH.
Oo6yyaromumces ¢ 3I1P TpeOyercst Oonbllle BpeMEHU Ha 3aKperieHHe MaTepuala,
aKTyaJau3alus 3HaHUU 110 ONIOPE MPU BOCIIPOU3BEAECHUH.

Jns mpeoponeHuss TPyJHOCTEM B HM3ydYeHMHM Yy4eOHOro Kypca «AmnreOpay
HeoOxoauMa amanrtanus o0beMa U XapakTepa y4eOHOro Marepuana K
M03HaBaTEJIbHBIM BO3MOXKHOCTSIM yuamuxcs ¢ 3[1P. Cnenyer yueOHbI mMaTepuan
IPETNOAHOCUTH HEOONBIIUMU TOPLUSAMH, YCIOXKHSS €ro MOCTENEHHO, N3bICKUBATh
cocoObl ajganTallMd TPYAHBIX 3aJaHUi, HEKOTOpble TEMbl JaBaTh Kak
O3HAKOMUTEJIBHBIE; HCKIIOYATh OTAEIbHBIE TPYIHBIE 10KA3aTENbCTBA;



TEOPETUYECKUM MaTepual PEKOMEHAYETCS M3ydaTb B IPOLECCE MPAKTUYECKOU
JEATEIbHOCTH O pElIeHHI0 3ahad. OpraHM4ecKoe €JUHCTBO MPAKTUYECKOW H
YMCTBEHHON JAESTEIBbHOCTH YYallMXCs Ha YPOKAaX MaTeMAaTUKH CIIOCOOCTBYIOT
IPOYHOMY M CO3HATEIbHOMY YCBOCHHIO OAa3UCHBIX MAaTEMATUYECKUX 3HAHUM U
YMEHHUM.

esu n 321244 n3yuyeHusi y4eOHOT0 Kypca «Ajredopay»

[TpuopuTeTHBIMU 1ENIIMHU O0yUEHUS MaTeMaTHKe B 7-9 Kilaccax sBISIOTCS:
dbopMHpOBaHUE IEHTPATBHBIX MATEMATUYECKUX TTOHITHH (YUCII0, BETUYHHA,
reoMerpuueckas  ¢urypa, IMepeMeHHas, BEpPOATHOCTb,  (PYHKIIHS),
00eCIeYnBAONINX MPEEMCTBEHHOCTh U TIEPCIIEKTUBHOCTh MaTEMaTUYECKOTO
oOpazoBanus o0ydatomuxcs ¢ 311P;
noasenenre oOydarommxca c¢ 3[IP Ha gocTymHOM [jii HUX YpPOBHE K
OCO3HAHUIO B3aMMOCBSI3M MAaTEMATUKU U OKPYKAIOUIEr0 MHUpPA, IOHUMAaHHUE
MaTeMaTUKH KaK 4acTH oOlIel KyJbTyphl UEJIOBEUECTBA;

Pa3BUTHE UHTEIUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00YyJarOIIuXCs C
3IIP, noO3HaBaTENbHONM AKTUBHOCTH, HCCIENOBATENbCKUX  YMEHUU,
KPUTHYHOCTH MBIIIJIEHUS, UHTEPECA K U3YUYEHHIO MAaTEMaTUKH;
dbopmupoBanre (HyHKIIMOHATILHONM MaTeMaTHUYeCKOW T'PaMOTHOCTH: YMEHUS
pacro3HaBaTh IMPOSIBJICHUS MaTEeMaTHYECKUX TMOHSATUN, OOBEKTOB U
3aKOHOMEPHOCTEW B PEAIBbHBIX >KU3HEHHBIX CUTYalUsAX U NPU U3YyUYCHUU
JIpYyruxX  y4eOHBIX  MPEIMETOB,  MPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (HOPMYIHPOBATh UX HA S3BIKE MATEMATUKH U CO3/1aBaTh
MAaTEMATHYECKUE MOJEIH, MPUMEHITh OCBOCHHBIN MaTEeMaTUYECKUN anmnapar
Il PELICHUs] TMPAKTUKO-OPUEHTUPOBAHHBIX 33/a4, MUHTEPIPETUPOBATH U
OIICHUBAThH MOJIYYEHHBIEC PE3YJIbTATHI.

JlocTrxKeHre dTUX 1eel 00eCTIeYnBaeTCs PEeIICHUEM CIASAYIONIUX 3a/1ay:
dbopmupoBath y obOyuarommxcs ¢ 3[IP HaBbikM ydeOHO-TTO3HABaTEIbHOU
NESATEIbHOCTH: TIJIAHUPOBAHUE PaOOTHI, MOUCK pPAIMOHAIBHBIX IyTeHl ee
BBINOJIHEHUS, OCYLLECTBJICHHS] CAMOKOHTPOJIS;

CIIOCOOCTBOBATh MHTEIUIEKTYaIbHOMY DPa3BUTHIO, (DOPMUPOBATH KauecTBa,
HEOOXOJMMbIE YEJNOBEKY JUIsl TIOJHOIICHHOM JKM3HHM B COBPEMEHHOM
OOIIIECTBE, CBOMCTBEHHBIE MATEMAaTUYECKOW JESITEIBHOCTU: SICHOCTH U
TOYHOCTH  MBICIIA, HWHTYULUH, TPOCTPAHCTBEHHBIX MPEICTABICHUH,
CIIOCOOHOCTH K TIPEOIOJICHUIO TPYIHOCTEH;

dbopMUpOBaTh KJIHOYEBbIE KOMIETEHIIMM YYaIUXCsl B paMKax MpeaMETHOMI
obnactu «MaremaTuka U H”HGOpPMaTHKAY;

pa3BUBaTh MOHATUIHOE MbILIUIEHUS oOyuatomuxcs ¢ 311P;

OCYIIECTBIISITh KOPPEKIIMIO TMO3HABATENIBHBIX IMPOIECCOB O0YUYaIOIIUXCS C
311P, HeoOXOAMMBIX JJIT OCBOCHHUS MPOTPAMMHOI0 MaTepurasa 1o yaeoHoMy
MPEIMETY;

mpeaycMaTpuBaTh  BO3MOXKHOCTh ~ KOMIIEHCAllUd  00pa30BaTENIbHBIX



Ne(UIIMTOB B OCBOCHUHU MPEAIIECTBYIOIIETO0 MPOTPaMMHOIO Marepuana y
oOyuatomuxcs ¢ 3P u HegocTaTKOB B MX MaTEMaTHUECKOM Pa3BUTHH;

m chOpMHUPOBATH YCTOMUYMBBIA HHTEPEC YUAIIUXCA K MPEIMETY;

B BBISBIISITH U Pa3BUBATh MAaTEMATUYECKHE U TBOPUECKHUE CIIOCOOHOCTH.

OcHOBHBIE JIMHUU coziepxKaHus Kypca « Anredpa» B 7-9 knaccax: «Hucna u
BBIUHCIICHUS», «Anredpay («AnreOpandeckue BBIPAXKEHUS», «YPaBHEHUS U
HEpaBEHCTBA»), «DYHKIUNY, JlaHHbIC TMHUU PA3BUBAIOTCS MApALIETbHO, KaX1asl B
COOTBETCTBHUH C COOCTBEHHOM JIOTUKOM, OJTHAKO HE HE3aBUCUMO OJIHA OT APYTOH, a B
TECHOM KOHTAaKTE€ W B3auMojeicTBuu. Kpome 3Toro, ux oObEAMHSET JOrHYecKas
COCTaBJISIIOLIAs, TPAAMIIMOHHO MpHUCYyIIash MaTeMaTUKE M IMPOHU3BIBAIOIIAs BCE
MaTeMaTHYeCKUe Kypchbl U cojepkaTenbHble JUHUU. CPopMyTupoBaHHOE B
denepanbHOM TOCYJapCTBEHHOM 00pa30BaTeIbHOM CTaHApPTE OCHOBHOTO OOIIEro
oOpa3oBaHus TPEOOBAHUE «YMETH ONEPUPOBATH NOHATUSAMU:  ONpPENEICHUE,
aKcuoMa, TeopeMa, J10Ka3aTeabCTBO; YMEHHE
pacro3HaBaThb HMCTUHHBIE WM JIOKHBIE BBICKA3bIBAHUS, NPUBOJWTH MPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAaHUSI U OTPULIAHUS BHICKA3bIBAHUI» OTHOCUTCS
KO BCeM Kypcam, a (OpMHPOBAHUE JIOTHYECKUX YMEHUN pacTpeesieTcs 0 BCeM
rojam oOy4eHHs Ha ypOBHE OCHOBHOT'O 00111ero o0pa3oBaHMUsL.

Conepxxanue oOpa3oBaHMsI, COOTBETCTBYIOILIEE MPEAMETHBIM pe3yJibTaTaM
ocBoeHust DenepanbHoil pabouelt TPOrpaMmbl, paclpe/eIEHHBIM 10 ToJaM
o0Oy4eHHUs, CTPYKTYpPUPOBAHO TaKUM O0Opa3oM, 4YTOObI KO BCEM OCHOBHBIM,
NPUHIMIHAIBHBIM BOIpOCcaM OOydaroluecs: o0pallagiuch HEOJHOKPATHO, YTOOBI
OBJIaJICHUE MATEMaTUYECKUMHU TIOHATUSIMU W HaBBIKAMH  OCYIIECTBIISLIIOCH
MOCJIEIOBATEIbHO WM NOCTYNAaTelbHO, C  COOJIIOIGHHEM  MPUHLHUIA
IIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKIIOYAJUCh B OOUIYI0 CHCTEMY
MaTeMaTHYECKUX MmpencTaBieHuit ooydaroniuxcs ¢ 3I1P, pacmmpsis u yrnyOmsis e€,
o0Opa3ys MpOYHbIE MHOXKECTBEHHbIE cBsi3u. OOLIMe e U3y4eHUs y4eOHOro
npeamera «Marematukay mnpeacTaBieHbl B DenepanbHOil pabodeil mporpamme
OCHOBHOTO 00111eT0 00pa30oBaHUs.

Oco0enHocTH 0TOOpPa M aJANITALINM Y4eOHOT0 MAaTepPUAJIa 10 MATEMATHKE

OOyuenue ydyeOHOMY Kypcy «AureOpa» CTpPOUTCS Ha CO3/IaHUU
ONTUMAJIbHBIX YCIIOBUM JJII YCBOCHUS TPOTPAMMHOTO MaTepuaia 00yJaronumMucs
c 3IIP. bonbmoe BHUMaHUE yaenseTcs oOTOOpy ydeOHOTO Marepuaia B
COOTBETCTBUM C MPHUHIMIIOM AOCTYIHOCTH NPHU COXPaHEHUU oO0IIero 0a30BOTO
YPOBHSI, KOTOPBIH JOJIKEH MO COACPIKAHUIO U 00beMy OBITh aJaliTUPOBAHHBIM JIJIS
oOyuaroruxcst ¢ 3[IP B cooTBeTcTBUM C WX 0COOBIMU 00pa30BaATEIBHBIMU
noTpeOHoCTsIMU. ClieyeT O0JIETYUTh OBJIAJICHUE MaTepUaIoM OOYYaIOIUMHUCS C
3IIP mocpencTBOM €ro JIeTalbHOTO OOBSCHEHHS] C CUCTEMAaTHUYECKUM IOBTOPOM,
MHOTOKPAaTHOH TPCHUPOBKHM B TPUMCHCHWM 3HAHWUH, WCIOJB3YS TPUEMBI
aKTyanu3anuu (Bu3yajabHasi onopa, mamsTka).

Anrebpa sBISETCS OJHUM W3 OMOPHBIX KYypCOB OCHOBHOTO OOIIEro



oOpa3oBaHMsI: OHAa 00EeCTIeYnBAET U3YUCHHE APYTUX AUCHUIUIMH, KaK €CTeCTBEHHO-
HAyYHOTO, TaK W TYMaHUTAPHOTO IHKIOB, €€ OCBOCHHE HEOOXOIUMO Jif
POAODKEHUS 00pa30BaHUs U B MOBCEAHEBHOM KU3HU. Pa3BuTHe y o0yyarommxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXONKACHUA U CYHIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpaskeHUsI MaTeMaTHIECKON HayKOH SIBICHUI U TPOIIECCOB B
npupoAe U O0OIIecTBe, pOJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y KayeCTB MBIIUICHUS, HEOOXOAUMBIX JJI aJanTalid B COBPEMEHHOM HH(PPOBOM
obOmectBe. M3ydenue anreOpbl oOecreynmBaeT pa3BUTHE YMEHHsI HAOIIOJaTh,
CpPaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTHU, TpPeOyeT KPUTUYHOCTU MBIIUICHHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU JIEUCTBHUSI M BBIBOJBI,
dbopmynupoBath yTBepxkaAcHUA. OCBOCHUE Kypca alire0Ophl 00ecTieunBaeT pa3BUTHE
JOTUYECKOTO MBIIIJICHUSI OOYYArOMIMXCSA: OHM HCIOJIB3YIOT JEAYKTUBHBIE H
WHAYKTUBHBIE pacCyXIeHus, 00001eHne U KOHKPETH3AINI0, abCTparupoBaHue u
anajgoruto. OOyueHwe  anreOpe  NpeANoJiaraeT  3HAYUTENIBHBIM  O0BEM
CaMOCTOSITENIFHOM  JIEATEIHbHOCTH OOYyYaIOIUXCS, IO3TOMY CaMOCTOSTEIbHOE
peleHue 3a7a4 SABISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINAIIA O0yUeHUSI.

B cTpykType nmporpammel yueOHOTO Kypca «Anredpay /it OCHOBHOTO OOIIIETo
0o0pa30BaHMsI OCHOBHOE MECTO 3aHHUMAIOT COAEPKATEIbHO-METOANYECKHE JIMHUU:
«Yucna u  BBIUHCICHUA», «AJreOpandyeckue BBIPAKEHUS», «YpaBHEHUS U
HepaBeHCTBa», «Dynkiumy. Kaxkmas w3 3TUX colepkKaTelbHO-METOANYECKUX
JIMHUYN Pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3yUCHHs Kypca, B3aUMOJICHCTBYS C
JIpPYTUMHU ero JnuHusMU. B Xxoxe wu3ydeHuss y4eOHOro Kypca OO0y4aromuMcs
MPUXOJIUTCS JIOTHYECKH PACCyKIaTh, MCIONB30BATh TEOPETHKO-MHOKECTBEHHBIH
s36IK. B CBSI3M ¢ 9TUM B mporpaMMmy y4deOHOTO Kypca «Ajredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, MPEICTaBICHHBIE BO BCEX OCHOBHBIX pasiesax
MaTeMaTU4YECKOro o0pa3oBaHUs M CIOCOOCTBYIOIIUE OBJIAJICHUIO 00YUYaIOIIUMUCS
OCHOB  YHUBEPCAJBHOTO MaTeMaTHueckoro s3bika. CojepkaTenbHON U
CTPYKTYPHOM OCOOEHHOCTBIO y4yeOHOTro Kypca «Auredpa» sBIsSETCA €ro
VHTETPUPOBAHHBIN XapaKTep.

Conepxanue nuHUM «Yucna ¥ BBIYUCICHHS CIYXKUT OCHOBOW st
JTATbHEHIIET0 M3y4YeHHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOyYarOIIMXCS
JIOTUYECKOTO MBINIICHUS, (OPMUPOBAHUIO YMEHHS MOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Ke TPUOOPETCHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JIJII TIOBCETHEBHOM
XU3HU. Pa3BuTHE MOHATHA O YMCiIe HAa ypPOBHE OCHOBHOI'O 001Iero obpa3oBaHus
CBS3aHO C PAIMOHAJIBHBIMH W HWPPANHMOHATBLHBIMH YHCIaMH, (OPMHUPOBAHUEM
MPEJICTABICHUM O IEMCTBUTEIBHOM YHKCIIE. 3aBEPIICHUE OCBOCHUS YNCIIOBOUW JIMHUU
OTHECEHO K cpeHeMy 00111eMy 00pa30BaHUIO.

Conepxanue IByX alreOpandecKux JUHUHN - « AIreOpandeckre BhIPaKECHU



U «YpaBHEHHs] U HEPAaBEHCTBa» CIOCOOCTBYET (OPMUPOBAHUIO Yy OOYUArOIIMXCS
MaTE€MaTUYEeCKOro ammnapara, HeOOXOAUMOro I PELIEeHUs 3a7ad MaTEeMaTUKH,
CMEXHBIX MPEIMETOB U MPAKTUKO-OPHUEHTHPOBAaHHBIX 33/1a4. Ha ypoBHE OCHOBHOTO
o0miero 0ob6pazoBaHusi Y4eOHBIN MaTepuall TPYNINUPYETCS BOKPYT PAllMOHAIBHBIX
BBIpOKEHHUI. AnreOpa IEMOHCTPUPYET 3HAYEHHWE MATEMaTUKH Kak s3bIKa s
IOCTPOEHUS MAaTEMaTU4YECKUX MOJENEH, OINUCAaHUS IPOLECCOB M  SBJICHMI
peanbHOTO MUpa. B 3anaun o0ydeHus anreOpe BXOAT TakKe JaJlbHENIIEe pa3BUTHE
AJITOPUTMHUYECKOTIO MBIIIJIEHHSI, HEOOXOIMMOT0, B YACTHOCTH, JUIsl OCBOEHUS Kypca
UHPOPMATUKHA, W  OBJAJECHUE HABbIKAMU  JEAYKTUBHBIX  PacCyXJCHUU.
ITpeoOpa3oBanne CHMBOJBHBIX (OPM CIOCOOCTBYET Ppa3BUTHIO BOOOpaXeHMUs,
CHOCOOHOCTEN K MaTeMaTUYECKOMY TBOPUECTBY.

Conepxanve pyHKIMOHAIBHO-TpaUUECKON JTMHUN HALICJICHO Ha TIOJIyYeHHUE
OOy4arOIIMMUCS 3HAaHUW O (PYHKIMSAX KaK Ba)KHEHIIEH MaTeMaTH4eCKOW MOJAENr
JUTSL OTMCAHUS ¥ HCCIIEJOBAHUS pa3HOOOPA3HBIX MPOLECCOB U ABJICHUN B IPUPOJIE U
oOmectBe. M3yueHne maTepraia CHocOOCTBYET Pa3BUTHIO Y 00YHAIOIIUXCSl YMEHUS
UCIIOJIB30BaTh pPA3JIMYHbIE BBIPA3UTENbHBIE CPEACTBA SI3bIKA MATEMAaTUKH -
CIIOBECHbIE, CHUMBOJMYECKHE, TIpaduueckue, BHOCUT BKJIAI B (POpPMHpPOBAHUE
IIPEICTABICHUN O POJIM MATEMATUKU B Pa3BUTUH LIUBUIN3ALNN U KYJIbTYPHI.

Buabl gesarenbHoctH oOyvawumuxcesa ¢ 3IIP, oOyciioBiieHHbIe 0CO0OBIMHU
o0pa3oBaTeJIbHBIMM TOTPEOHOCTAMH M 00ecleYHuBaKOIINE OCMbICICHHOE
OCBOCHHE COJePKAHNH 00pa30BaHus 10 Y4eOHOMY KYpCy «AJiredopa»

Conepxxanue BUJIOB jAesTenbHOCTH oOydaromuxcs ¢ 3[1P onpenensiercst ux
0CcOObIMU  OOpa3oBaTeNbHBIMU  MOTpeOHOCTAMU. CreayeT YCUIUTh  BUJBI
NEeSATENIbHOCTH crienuuYHble A JAaHHOM KaTeropuu JAeTei, oOecreduBaroIiye
OCMBICIICHHOE OCBOCHHME COJAEpXKaHHs O0pa30BaHUA IO NPEIMETY: YCHIIEHUE
IIPEAMETHO-TIPAKTUYECKON JIESITEIBHOCTH C AKTUBHU3ALMENd CEHCOPHBIX CHUCTEM;
YepelOBaHUE BHJIOB JACSATENbHOCTH, 3aJCUCTBYIOIIMX PA3JIUYHBIE CEHCOPHBIE
CUCTEMBI; OCBOECHHE Marepuaia C ONOpPOM Ha aJIrOpUTM; «IOUIArOBOCTH» B
U3YYEHUU MaTepHalia; HCIOJb30BaHUE JOMOIHUTENBHON BHU3YaJbHOM OIOPBI
(cxeMbl, 1A0JIOHBI, ONIOPHBIE TAOIMUIIBI); PEYEBOM OTYET O MPOLIECCE U PE3yJIbTaTe
NEATEIbHOCTH;  BBIMOJHEHUE  CHEUUAIbHBIX  3a/laHuid, O0OecreunBaroUuX
KOPPEKIUIO PErysisiliMi y4eOHO-TI03HABATENbHONW JIEATEIbHOCTH W KOHTPOJIb
COOCTBEHHOTO pe3yJibTaTa.

Jst obyuaromuxcsi ¢ 3[IP cymecTBEHHBIM SIBISIIOTCS TIPUEMBI paOOTHI C
JeKCUYECKMM MaTepuajoM mno npeamery. [IpoBoautcs crneumanbHas paboTa 1o
BBEJICHUIO B aKTUBHBIN CIIOBaph 00YYaIOIIMXCS COOTBETCTBYIOIIEH TEPMHUHOJIOTHH.
N3ydaemble TepMUHBI BBOASATCS HA MOJIMCEHCOPHOU OCHOBE, 00s3aTeIbHa
BU3YyaJlbHAsI MOAJIEPKKA, aJITOPUTMbI paOOTHI C ONIPEAEIEHUEM, OIOPHBIE CXEMbI
JUTSL aKTyaJIn3aliy TEPMHUHOJIOTUH.



MecTo yueOHOTro npeamera «AJjaredpa» B yueOHOM IJIaHe

CornacHo ydeOHOMY IUlaHy B 7-9 kiaccax wu3y4aercs Y4ueOHBIH Kypce
«Anrebpa», KOTOPBIA BKIIOYAET CIEAYIONIME OCHOBHBIE Pa3feNbl COJCPIKAHUS:
«Yucna W BBIUUCICHUA», «ANTeOpanyecKue BBIPAKEHUSN», «YpPaBHEHUA U
HEpaBEHCTBAY, « DYHKIIHW.

Ha uzydenne yueOHoro Kypca «Anredpa» orsogutcst 306 yacos: B 7 kiacce
-102 gaca (3 gaca B Hefneno), B 8 kiacce - 102 gaca (3 yaca B Hezento), B 9 kiiacce
- 102 gaca (3 yaca B HeJIEIIO).

Ilnanupyemblie pe3ysbTaTbl OCBOEHHSI YUeOHOr0 mpeaMera «Ajredopay»
HA YPOBHE OCHOBHOI'0 00111ero 00pa3oBaHusA

N3ydyeHnne MaremMaTHKH Ha YPOBHE OCHOBHOTO o0OmIero oOpa3oBaHUs
HalpaBJI€HO Ha  JIOCTHKeHHe  oOywaromumuca ¢ 3[IP  JIM4HOCTHBIX,
METalpPEMETHBIX M MPEAMETHBIX O00pa30BaTENbHBIX PE3YJIbTATOB OCBOEHUS
y4eOHOTrO MpeIMeTa.

JINYHOCTHBIE pe3yabTaTbl OCBOEHUS MPOTPaMMbl [0 MAaTEMaTHKe
XapaKTEepU3yIOTCS:

NATPUOTHYECKOE BOCIMTAHHE:

NPOSIBIECHUEM MHTEpeca K IMPOIUIOMY U HACTOSIIEMY POCCHICKON
MaTeMaTUKH, LIEHHOCTHBIM OTHOLIEHWEM K  JIOCTHXKEHUSIM  POCCHUHCKHUX
MaTeMaTUKOB U POCCUHCKOW MAaTEMaTUYECKOW IIKOJbI, K HCHOJIb30BAHUIO 3THUX
JOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

rpaxJaaHCKOe M JYXOBHO-HPAaBCTBEHHOE BOCHHTAHME: TOTOBHOCTBIO K
BBINIOJIHEHUIO ~ OO0SI3aHHOCTEH  TrpakJaHWHA W peaju3alud €ero  Ipas,
MPEACTABICHUEM O MATEeMaTHYE€CKMX OCHOBaX (YHKUIMOHHUPOBAHUS PA3IHYHBIX
CTPYKTYp, SIBJICHHH, MPOUEAYp TPaKIAHCKOTro oOIecTBa (Hampumep, BBIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXIEHUIO JTHUYECKUX MpOOJEM, CBSI3aHHBIX C
MPAaKTUYECKUM TMPUMEHEHUEM JIOCTIKCHHM HayKW, OCO3HAHHEM BaXKHOCTU
MOpPaJIbHO-3THUYECKUX MPUHLMUIOB B  JICITEIBHOCTH  Y4YEHOTO; TPYAOBOE
BOCNIMTAHHE:

YCTAaHOBKON Ha AaKTUBHOE YYacTHE€ B PEIICHUHM MPAKTUYECKUX 3adad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMAaTHYECKOIO
oOpa3oBaHUs Ha TPOTSHDKEHWHM BCEH JKU3HU I YCHENIHOW MpOodecCHOHATBHON
NESATETLHOCTH W Pa3BUTHEM HEOOXOIMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOEHUEM MHIUBUIYAIbHOU TPACKTOPUHM 00pa30BaHUS U KM3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX NOTPEOHOCTEH; 3ICTETHYECKOoe
BOCIIUTAHME:

CIIOCOOHOCTBIO K AMOI[MOHAIBHOMY M 3CTETUYECKOMY BOCIPUSITHIO
MaTeMaTUYeCKUX 00BEKTOB, 3a/1a4, PEIICHUN, PACCYKIACHUH, YMEHUIO BUIETh
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE; HEHHOCTH HAYYHOI'0 MO3HAHUS:

OpUEHTAlMed B JAEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAayYHBIX



IpECTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHS YEJIOBEKa, MPUPOJBI U
o0IiecTBa, MOHMMAHUEM MaTEMaTHUYECKOW HAayKd Kak cCQepbl Yel0oBEeYeCKOU
NESATEIIbHOCTH, ATAlOB €€ pa3BUTHS U 3HAYMMOCTH JUIs Pa3BUTUS LUBUIM3ALUH,
OBJIAJICHUEM SI3bIKOM MAaTEMAaTUKH M MaTeMaTUYECKOM KyJbTYypOil Kak CpeACTBOM
NO3HaHUs MHpA, OBJAJCHUEM NPOCTEMIIMMU HaBbIKAMH HCCIIEAOBATEIbCKOM
NESTEIIbHOCTH;

¢pu3uyeckoe BocmUTaHUE, (OPMHPOBAHME KYJbTYPblI 310POBbS M
IMOLMOHAJIBHOIO 0JIAT OOy UM

TOTOBHOCTBIO TMPHUMEHATh MaTeMaTHYECKHWE 3HAHUS B HHTEpEcax CBOETO
3M0pOBBS, BEIEHHUS  3J0pPOBOrO  oOOpa3a KU3HU  (30pOBOE  NIUTAHHE,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATUH M OTHbIXa, peryisipHas (Quznueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediekcruu, MpPU3HAHHEM CBOETO
npaBa Ha OIIMOKY M TaKOro K€ IpaBa JAPYroro YeJ0BEKa; 3KOJOrHYecKoe
BOCIIUTAHME!

OpUEHTAlMEN Ha MPUMEHEHNE MaTEMaTUUECKUX 3HAaHUM JJIs pelleHus 3a/1a4
B 00J1aCTH COXPAaHHOCTHU OKPY>KAOILIEN Cpeibl, INIAHUPOBAHUS MIOCTYNKOB U OLEHKU
UX BO3MOJKHBIX MOCJICJCTBUI AJIs1 OKPY’KaIOILIEH Cpelibl, 0CO3HAHUEM TJ100aIbHOTO
XapakTepa dKOJOTHYECKHUX MpoOJieM U IMMyTeil UX pelIeHHUs;

ajanTauus K HU3MEHAIIMMCH YCJI0BHAM COLMAJIBHON M NPHPOIHOI
cpeabl:

TOTOBHOCTBIO K JCHCTBHUSIM B YCIOBHSIX HEOMPEIACIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO NEATEIBHOCTh, B TOM UHCIIE
YMEHHE YUUTHCA y IPYTHX JIOACH, MpuoOpeTaTh B COBMECTHOW IESATEIbHOCTH
HOBBIC 3HAHUSI, HABBIKK U KOMIIETCHIINH U3 OTIBITA APYTHUX;

HEOOXOIMMOCTHI0O B (OPMUPOBAHMM HOBBIX 3HAHWWA, B TOM YHCIE
dbopMyIMpoBaTh UIEH, TOHATHS, TUTIOTE3bl 00 0OBEKTaX U SIBJICHUSAX, B TOM YHCIIE
paHee HE U3BECTHBIX, OCO3HaBaTh JEPUIUTHl COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEMH, IUIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaThb CTPECCOBYIO CHUTYalHlO, BOCIHPUHUMATh
CTPECCOBYIO CHUTYallMI0 KakK BbI30B, TPEOYIOUIMIl KOHTpMEp, KOPPEKTUPOBATH
IPUHUMAEMble pEIIeHUsT U AeUCTBUS, (OPMYyIHMPOBATH M OLEHUBATh PHUCKU U
NOCNEACTBUSL, (POPMHUPOBATH OIBIT.

MeTtanpenmeTHbie pe3yJibTaThI:

B pesynbpTate ocBOCHHS pOrpaMMBbI IO MaTEMaTHKE Ha YPOBHE OCHOBHOTO
oOmero oOpa3zoBanus y oOyyatomerocss ¢ 3IIP  Oyayr chopmupoBanb
MeTanpeIMETHbIE pe3yabTaThl, XapaKTePU3YIOIIHECS OBJIAJICHUEM
YHHUBEPCaJIbHBIMU TTO3HABATEIILHBIMY JICHCTBUSIMHU, YHUBEPCATLHBIMU
KOMMYHHKATHBHBIMU ACHCTBUSIMHA U YHUBEPCATHHBIMU PETYISATHUBHBIMU
JICVCTBUSIMH.

OBilaieHHe  yYHUBEpPCAJIbHBIMH  YYeOHBIMM  TO3HABATEJIbHBIMH
NEeHCTBUAMM:

yCTaHaBIMBAaTh PUYMHHO-CIEICTBEHHBIE CBSI3U B  XOJI€ YCBOCHUSA
MaTeMaTHYeCKOro MaTepuaa;



BBISIBJIATH JEPUIUT JaHHBIX, HEOOXOAMMBIX IS PELICHHUS MOCTaBJICHHOM
3aJ1auu;

C TIOMOILBIO YUUTENS BBIOMPATh CIOCOO pEeIIeHHUs MAaTeMaTU4eCKOW 3a/1auu
(cpaBHUBATh BO3MOKHbIE BAPUAHTHI PELLICHUS);

OPUMEHATh U MPeoOpa3OBbIBaTh 3HAKM WU CHUMBOJBI B XOJE PpEUICHUS
MaTeMaTUYECKUX 33/a4;

yCTaHaBJIMBATh UCKOMOE U JIAaHHOE IIPU PELICHUH MaTeMaTUUYECKON 3a1auH;
HNOHUMATh U UHTEPIIPETUPOBATh HH(POPMALINIO PA3IUYHBIX BUJIOB U (popM
IIPE/ICTABIICHHUS;

WLTIOCTPUPOBATH pelIaeMble 3a7aun rpadudecKuMu cxemamu; 3QPeKTUBHO
3aIllOMHUHATh U CUCTEMATU3UPOBATh HHPOPMALIMIO. IOHUMATh U UCIIOJIb30BATh
MaTEeMaTUYECKHE CPEACTBA HATIAIHOCTH (FpauKH, JTUarpaMmsbl, TAOJIULIbI, CXEMBbI
U Jp.) IJIs WUTFOCTPALIMK, MHTEPIPETALNH, apTYMEHTALUU.

OBiageHue yYHUBEPCAJIbHBIMH  Y4eOHBIMM KOMMYHUKATHBHBIMH
NeCTBUSIMU:

OpPraHM30BbIBATh YUYEOHOE COTPYIHUYECTBO U COBMECTHYIO ACSTEIBHOCTD C
YUHTEJIEM U CBEPCTHUKAMM B IPOLIECCE PEIICHUS 3a1a4;

B3aMMOJICMCTBOBATh M HAXOJUTh OO0IIKE crnocoObl padoThl; padoTarh B
IpynIne: HaxoIuTh oOllee pelieHHe W pa3peliaTh KOHQIMKTBI Ha OCHOBE
COIJIACOBaHUS MO3ULMK M yué€Ta MHTEPECOB; CIylIaTh NapTHEPA; POPMYIUPOBATH,
apryMEHTUPOBATh U OTCTAUBATh CBOE MHEHUE;

IPOTHO3UPOBATh BOZHUKHOBEHUE KOH(MIMKTOB MPU HAJTUYUH PA3HBIX TOYEK
3peHus U paszpeniaTb KOH(MIUMKTH HA OCHOBE Y4Y€Ta MHTEPECOB M MO3UIMN BCEX
YYaCTHHUKOB;

apryMEHTUPOBATh CBOIO MO3UIHUI0O W KOOPJIMHUPOBATh €€ C MO3UIMUSAMU
NapTHEPOB B COTPYAHUYECTBE NPHU BHIPAOOTKE OOIIEr0 PElIeHHUs B COBMECTHOM
NEeSATEIbHOCTH;

BBITNOJIHATH CBOIO YacCTh pa0bOThI, JOCTUTATh KAUECTBEHHOTO pe3yJibTaTa u
KOOPJIMHUPOBATh CBOM JIEUCTBUS C IPYTUMHU WICHAMH KOMaH/bl; OLIEHUBATh
KayeCTBO CBOETO BKJIa/a B OOLIUI MPOIYKT.

OBaanenue YHHMBEpPCAJIbHBIMH y4eOHbIMH peryasiTuBHbIMHA
NEeHCTBUAMM:

CTaBUTh 1I€JIM, BBIOMPATHh U CO3AaBaTh AJITOPUTMBI JUJISl PELIEHUsT Y4EeOHBIX
MaTeMaTUYECKHUX MpooIem;

IUIAHUPOBATHh U OCYIIECTBIIATH ACSATEIBHOCTb, HANIPABICHHYIO HA PELICHUE
3aJla4y UCCIIEeI0BATEIbCKOrO XapaKTepa.

dbopMyaMpoBaTh W yIEpKUBAaTh yuyeOHYIO 3ajJady, COCTABJISATH IUIAH U
MOCJIEI0BATEIILHOCTD JICHCTBUM;

OCYILECTBIISTH KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOAMMbIE KOPPEKTHUBHI,

KOHTPOJIUPOBAaTh TMPOIECC U pPe3yJbTaT y4yeOHOM MaTreMaTHu4ecKou
NEeATEIbHOCTH;

aJIeKBaTHO OIICHUBATh MPAaBWJIBHOCTh WM OIIMOOYHOCTH BBIMOJIHEHUS
yueOHOU 3anaun, e€ 0OBEKTUBHYIO TPYAHOCTh M COOCTBEHHBIE BO3MOXHOCTH €€



pELICHUS;

CIMYaTh CMOCOO JIEUCTBUA U €r0 pe3yJbTaT C 3aJJaHHBIM STAIOHOM C IETbIO
OoOHapyXeHHUs OTKJIOHCHHUH U OTJIMYUN OT dTaJIOHA.

MPEABUJICTh TPYAHOCTH, KOTOPBIE MOTYT BOBHUKHYTh IIPH PEIICHUHN YU4eOHON
3aJIa4uu;

MMOHUMATh IPUYUHBI, IO KOTOPHIM HE OBLIT JIOCTUTHYT TPEOYEMBbIil pe3yIbTaT
JeATEIIbHOCTH, ONPEJEATh MO3UTUBHBIC U3MECHEHUSI U HaMpaBJICHUS, TPEOYyIoIne
JadbHEHIIeH paboThI;

PEryJMpoBaTh COCOO BBIPAKEHUS SMOLIUM.



COIEPKXAHUE OBYYEHUA
7 KJIACC

Yuciaa 1 BBIYUCTCHUSA

JpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0]] OT OJHOU (OPMBI 3aIUCU
npobeit k gpyroi. IloHsTHe palMOHAIBLHOTO 4YHCJA, 3alliCh, CpPaBHEHHE,
yHOPSAIOYMBAHUE  pAlMOHANIBHBIX uucel. ApudmeTndeckue JEUCTBHS €
palMOHAJIBHBIMU YHCIIaMU. PellleHue 3a1ad u3 peajabHOM NPAKTUKU HA 4acTH, Ha
JpoOH.

CreneHb C HaTypajdbHBIM IIOKAa3aTeJieM: OIpeaesieHne, NpeoOpa3oBaHHE
BBIPOKECHUI HA OCHOBE OIPEIENICHNUs, 3auch 00abmuX uncel. [IporeHTsl, 3anuch
MPOIICHTOB B BUJE APOOU U IPOOU B BHUJE MPOLICHTOB. TpHu OCHOBHBIC 3aJjayu Ha
MPOLICHTHI, PEIICHUE 3a7a4 U3 PEATbHON MPAKTUKHU.

[IpumeHeHnEe TIPU3HAKOB  JACIUMOCTH, PAa3JI0KEHWE HA  MHOXHUTEIH
HATYpaJIbHBIX YHCEII.

PeanbHble  3aBUCMMOCTH, B TOM  4YHCle TipsiMas MW oOparHas
MIPOIIOPLUMOHAIIBHOCTH.

AJire0OpanvecKue BbIPAKEHUS

IIepemMeHHBIE, YACIIOBOE 3HAUYCHUE BBIPAXKEHUS C MIEPEMEHHOM. JlomycTuMble
3Ha4YEHHUs NepeMeHHbIX. [IpeacraBienre 3aBUCUMOCTH MEXKy BEJIUYMHAMU B BUJE
dbopmybl. Beraucienus no ¢popmynam. [IpeobpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXKJCCTBEHHO pAaBHbIE BBIPAKEHMS, TMpaBWiIa NpeoOpa3oBaHUS CyMM H
MPOU3BEACHUM, TpaBUJIa PACKPBITUS CKOOOK M MPUBEICHUSI MOIOOHBIX ClIaraeMbIX.

CBoliCTBa CTENEHU C HATYPaJIbHBIM OKA3aTEIIEM.

OnHounensl U MHOTOWICHBL. CTeneHb MHOTOUIeHA. CII0)KEHHUE, BBIYUTAHUE,
YMHOKE€HHUE MHOTOUYJIEHOB. DOPMYITbI COKPAIIEHHOTO YMHOKEHHUS: KBaAPaT CyMMBbI
Y KBaApar pazHocTh. Popmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWIEHOB Ha
MHOKUTEU.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUe, KOPEHb ypaBHEHUS, TMpaBHia NPeoOpa3oBaHUs YpaBHEHWS,
PaBHOCUJIBHOCTb YPABHEHUU.

JIluHeiHOe ypaBHEHHWE C OJHOW NEPEMEHHOW, YHWCIO KOPHEN JMHEWHOTO
YpaBHEHMUS, pEUICHUE JIMHENHBIX ypaBHEHUN. COCTaBIICHUE YPAaBHEHHI IO YCIOBUIO
3aga4u. Pelienne TeKCTOBBIX 3a/1a4 € MOMOIIbIO YPaBHEHUIA.

JIuneliHoe ypaBHEHHE C ABYMs MepeMeHHBIMHU U ero rpaduk. Crucrema IByX
JIVMHEMHBIX YPaBHEHUW C JBYMsS IIEpEMEHHBIMU. PenieHue cucTteM ypaBHEHUM
crioco6oM moAcTaHOBKH. [Iprumepsl perieHus: TEKCTOBBIX 3a]1a4 C IOMOIIBIO CUCTEM
YPaBHEHHUM.

DyHKUNHA



Koopannara Touky Ha npssMoi. YucioBele TpoMeKyTKU. PaccTossHue Mexty
JBYMS TOUKaMU KOOPAUHATHOU MPSMOM.

[IpsimoyronbHas cucremMa koopauHaT, ocu OX u Oy. AGciucca u opAMHATa
TOUYKH Ha KOOPJAWHATHOMU mockocTu. [IpumMeps! rpadukos, 3a1aHHBIX (opMyTamMH.
Yrenue rpaduxos peanbHbIx 3aBucuMocTeil. [lonarue pynkuuu. ['padux dyHkmn.
CroiictBa Gynkuuii. Jluneitnas ¢ynknus, e€ rpaduk. ['paduk ¢pynknum y = [X|.
['paduyeckoe pelieHue JIMHEHHBIX YPaBHEHUI U CUCTEM JIMHEHHBIX YPaBHEHUI.

8 KJIACC

Yuciaa 1 BBIYUCTCHUSA

KBagpatHeiii kopeHb u3 uyucna. [loHATHe 00 HppalMOHAIBHOM 4YHUCIE.
JecaTnunble TpUOIMKEHUST UppAlMOHANBHBIX uncen. CBOCTBa apu(pMeTHUECKUX
KBaJIPAaTHBIX KOPHEW U UX MPUMEHEHHE K MPe0Opa30BAHUIO YUCIOBBIX BBIPAKEHUN
Y BBIUHMCJIEHUSM. JIeCTBUTEIIBHBIE YUCTIA.

CrerneHsb ¢ 1eNbIM MoKa3zaTesieM U €€ cpoicTBa. CTaHgapTHAs 3aMUCh YHCIA.

AJire0OpanvecKue BbIPaKeHUs!

KBampaTHbIil TpEXWIIEH, pa3I0)KEHUE KBAIPATHOTO TPEXUIICHA HA MHOKHUTEIIH.

AnreOpandeckass napoOb. OCHOBHOE CBOMCTBO anredpandeckoil apoow.
CrnoxxeHue, BbIUWTAHUE, YMHOXCHHE, JEJECHUE alreOpanyeckux JpoOei.
PanronanbpHbie BRIpaXKEHHS U X ITpeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, hopMyia KOpHEH KBapaTHOTO ypaBHeHUs. Teopema
Buera. Pemienue ypaBHEHUN, CBOJAIIMXCS K JIMHEWHBIM W KBAJIPATHBIM.
[Ipocreiinme qpoOHO-palMOHAIbHBIE YPABHEHMUS.

I'paduueckas uHTEpnperanys ypaBHEHUN C ABYMsI IEPEMEHHBIMH U CUCTEM
JUHEWHBIX YpAaBHEHHU C JByMsS IIepeMEHHBIMHU. lIpuMepsl pemieHus cucrem
HEJIMHEHHBIX YPABHEHUH C IBYMs IE€PEMEHHBIMU.

Perienne TEKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoooM.

HucnoBble HEpaBEHCTBA U X CBOMCTBA. HepaBEeHCTBO C OJTHOW NTEPEMEHHOM.
PaBHOCUIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM.
CucTeMbl JINHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DOyHKIUU

[Tonsitue pyukiuu. O61acTh onpeIeTICHUS U MHOKECTBO 3HAYCHUHN (DYHKITHH.
CriocoOsbI 3aanus QyHKITHIA.

I'padpux ¢ynkuunu. Yrenue cBoiictB PpyHkimu mno e€ rpaduxy. [Ipumeps
rpadukoB GyHKIHMA, OTPaXKAIOIIUX PEATIbHBIE MPOLECCHI.

OYHKIMK, ONUCHIBAIOLIME TMPSMYI0O M OOpaTHYK MPONOPLUHUOHAIBHBIC
3aBUCUMOCTH, uX Tpaduku. Oyukium y = X2, Y = X3, y = VX, y=\x\. ['padudeckoe



pElUIEHUE YPABHEHUN U CUCTEM YPABHEHUM.
9 KJIACC

Yuciia ¥ BIYMCICHUSA

PannoHanpHple 4Kcla, HppalMOHAIBHBIE YMCIIA, KOHEUHbIE U OECKOHEYHbIE
JeCATUYHBIE APoOH. MHOXECTBO AEHCTBUTENBHBIX YNCEN, JEHCTBUTEIbHBIE YUCIIA
KaKk OCECKOHEUHbIe AecSITHUYHBIe aApoOu. B3auMHO O0JHO3HAYHOE COOTBETCTBHE
MEK1y MHOKECTBOM JICUCTBUTEIBHBIX YACEN U KOOPAUHATHOM IIPSMOM.

CpaBHeHHE [JEUCTBUTENBHBIX 4YHCET, apUPMETHUYECKHE JCUCTBUS C
JNEHUCTBUTEILHBIMU YHCIIAMH.

Pa3mepbl 0OBEKTOB OKpYKAIOIIETO MHUPA, AJIUTEIBHOCTh IPOLIECCOB B
OKpPY’KaroleM MHUpE.

[TpuOnmxE€HHOE 3HaUYEHUE BETMYMHBI, TOYHOCTh NpuOImxKeHus. OKpyriieHue
yucen. [Ipuknaka u onieHka pe3ybTaToB BEIYUCIICHU.

YpaBHeHMs U HEPABEHCTBA

JIuneriHOe ypaBHEHME. Penmenne ypaBHEHHM, CBOJSIIMXCS K JIUHEUHBIM.

KBampaTHoe ypaBHeHue. Penienue ypaBHEHHMM, CBOIAIIMXCSA K KBaAPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemeHus ypaBHEHUN TPETbEW M 4ETBEPTOU
CTEIICHEN Pa3JI0KEHUEM HA MHOKUTEIIH.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHUU. PenieHue TEKCTOBBIX 3ajad
anreOpanvdeckuM METO/I0M.

VYpaBHeHHE ¢ ByMsl IEpeMEHHBIMH U ero rpaduk. Pemenue cucreM AByx
JIMHEVHBIX YPABHEHUH C IByMs IEPEMEHHBIMU. PellleHne CucTeM IByX YpaBHEHUM,
OJIHO W3 KOTOPBIX JIMHEWHOE, a Jpyroe - BTOpod cteneHu. [paduueckas
WHTEPIIPETaLNs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemenuie TeKCTOBBIX 3a71a4 aaredpanyeckuM crocoooMm.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHEMHBIX HEPABEHCTB C OAHOW INepeMeHHOM. Pemenue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW mepeMeHHOM. KBanparHble HeEpaBeHCTBaA.
['padrueckas uHTEpHpeTanyss HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMHU.

DyHKUNHA

KBagpatuunas ¢ysaknus, e€ rpaguk u cBorictBa. I[lapabona, KoopauHATHI
BEPUIMHBI 1apadoJIbl, 0Cb CUMMETPHUH MAPAOOJIBI.

I'padpuku pynkmmii: y = kX, y = kx + b,y =k/X,y =x3,y = VX, y = |X| , u ux
CBOWCTBA.

Yucsi0BbIE MOCIEI0BATEILHOCTH U MIPOrPecCum

[loHATHE YMCIOBOM MOCIEAOBATENBHOCTUA. 3aJaHUE IOCIEAOBATEIbHOCTU
peKkyppeHTHOM popMyoit u popmysioit N-2o diieHa.



Apudmerrnueckas U reoMmeTpuueckas mporpeccur. Popmyibl N-To 4YjieHa
apupMETHIECKON U TEOMETPUIECKON MTPOTPECCU, CYMMBI IEPBBIX N YJICHOB.

N3obpaxkeHne wieHOB apuMeTHYecKo U TIeoMETPHUUYECKOM Iporpeccuid
TOYKaMU Ha KOOPJAWHATHOM IUJIOCKOCTH. JIMHEMHBIA M SKCIIOHEHIIMAIIBHBIA POCT.

Cr0KHBIE TPOLIEHTHI.

C yuetom padoyeii mporpaMMbl BOCIIUTAHUS MPEAYyCMOTPEHO:
S ycTaHOBIIEHHE TOBEPUTEIBHBIX OTHOIIEHUH ¢ 00YYaIOIIUMHUCS, CTIOCOOCTBYIOIINX
NO3UTUBHOMY BOCHPUATHIO OOYYalOIIMMHCS TpPeOOBAaHUM M MPOCHO YUHTEs,
MPUBJICYCHUIO NX BHUMAHM K 00CyX/1aeMoil Ha ypoke HH(pOpMaIiu, akTHBU3ALIUN
UX MMO3HABATEIBHON JACSITEILHOCTH;
S moOyxneHue oOydarmuxcsi coOM0gaTh Ha YPOKE OOIICTPUHSATHIE HOPMBI
NOBEJICHUS, TpaBuiIa OOLIEHUSI CO CTAPLIMMHU U CBEPCTHUKAMU, TPUHIIMUIIBI yUeOHOU
JUCHMIUIMHBI U CAMOOpPTraHU3aluy;
S npuBneyeHne BHUMaHMs 00y4aroIIKXCsl K HIEHHOCTHOMY aCIEKTy U3y4aeMbIX Ha
ypOKax SIBICHUW, OpraHu3alus UX paboThl ¢ MOJYy4yaeMOW Ha ypOKE COLIMAIBHO
3HaUYMMOM UH(pOpMaIHeil;
S BKJIIOUYEHHE B YpOK HMIPOBBIX MPOLEAYP C LEIbI0 HOJJAEpXKaHUS MOTHUBALUU
oOydaromuxcss K  TOJMYYeHHIO  3HAaHWH,  HaJaKWBAaHUIO  TO3WTHUBHBIX
MEKIIMYHOCTHBIX OTHOIIICHUH B KJIacce;
S mpuMeHeHHE Ha YpPOKE HWHTEPAKTHUBHBIX (OpM paboThl ¢ 00ydarOIIUMUCS:
UHTEIJICKTYyallbHBIX ~ WTP, CTUMYJIUPYIONIMX TO3HABaTEIbHYI0  MOTHBAIUIO
oOyyJarommxcs;
S wuHMIMHpOBaHWE ¥  TONJEPKKA  HMCCIEAOBATEIbCKOM  AESITENbHOCTU
oOydJarommxcs;
S JeMOHCTpalusi OO0ydYarolMMCs NPUMEPOB OTBETCTBEHHOI'O, TIPaKAAaHCKOTO
MOBEJICHHS, TPOSBICHUS YEIOBEKOIIOOUS W J0OpOCEPACYHOCTH Yepe3 IMOoa00p
COOTBETCTBYIOLLIUX 3a/1a4 JIJIsl pELICHHUSL.



IINIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHUA ITPOI'PAMMBbI
YUYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJbTaThbl OCBOCHHUS IPOrpamMMmbl y4eOHOro Kypca
«Anredpa» XapaKkTepu3yroTCs:

1) maTpHOTHYECKO€E BOCIIUTAHHUE:

IIPOSIBJICHUEM HMHTEpeca K IMPOIUIOMY M  HACTOSIIEMY POCCHMCKOU
MaTE€MaTUKH, LEHHOCTHBIM  OTHOLIEHWEM K  JOCTHJKEHHSIM  POCCHICKHX
MAaTEMATUKOB M POCCUMCKON MAaTE€MaTHYE€CKOW IIKOJbI, K HCIOJb30BAHUIO ITUX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) TpPaKIaHCKOEe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJHEHUIO 00513aHHOCTEN TpaXKAaHUHA U pealnu3alnu ero
npaB, IMPEACTAaBICHUEM O MaTEeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUN, MpOIEeayp T'pa)kJIaHCKOro oduiecTBa (Hampumep,
BBIOOPBI, OIPOCHI), TOTOBHOCTBIO K OOCYKICHUIO 3TUUECKUX MPOOIIEM, CBSI3aHHBIX C
IIPAKTUYECKUM IIPUMEHEHHUEM JOCTW)KEHMH HAayKH, OCO3HAaHHUEM BaKHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy/aoBoe BOCIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTUE€ B pEUICHUWM MPAKTHYECKUX 3a]ad
MaTeMaTUYECKOW HaNpPaBJIECHHOCTH, OCO3HAHMEM BAaXXHOCTH MAaTEMATHUYECKOIO
oOpa3oBaHUs HAa TMPOTSHKEHUM BCEH KU3HU ISl YCIEIMIHOM MpodeccrHoHaIbHOM
JEATEIbHOCTH W Pa3BUTUEM HEOOXOJMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOEHUEM WHJMBUIYAIbHOW TPAEKTOPUHU 00PA30BAHMS U AKU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTHYecKoe BOCIIMTAHUE:

CHOCOOHOCTBIO K HMOLMOHAJIBHOMY M 3CTETUYECKOMY BOCHPHSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajlad, PEIICHUM, pacCyXJIE€HUH, YMEHHIO BHUJIETb
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOTrO MO3HAHUS:

OpUEHTalMEeld B JEATEIbHOCTM HAa COBPEMEHHYK CHUCTEMY HAy4YHBIX
MPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YENOBEKA, MPUPOJIBI U
oOIIeCTBa, MOHMMAHMEM MATEeMAaTHUYECKOW HayKh Kak c@epbl 4Yel0BEeYeCKOH
NeSATEIbHOCTH, ATANOB €€ Pa3BUTHSI M 3HAYUMOCTH IJisi Pa3BUTHS IIMBUIIM3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTEMaTHUKW MU MaTEMaTHYECKON KyJIbTYpOH Kak CpeiCTBOM
MO3HAHUA MHpaA, OBJAJACHUEM NPOCTEHIIMMU HABBIKAMH HCCIIEIOBATEIBCKON
JEATEIIbHOCTH;

6) ¢pusnyeckoe BocnuTanue, GopMHUPOBAHME KYJLTYPbI 3I0POBbSI W



IMOLMOHAJIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPHUMEHSITh MaT€MATHYECKHE 3HAHHUS B HMHTEpPECax CBOEIrO
30pOBbsl,  BEJIEHHs  370pOBOr0  oOpa3a JKHM3HM  (30pOBOE  IUTaHUE,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHH U OTAbIXa, peryispHas ¢uznueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediexkcruu, MNpPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa JAPYroro 4eJoBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHNE:

OpHUEHTalMEeN Ha IPUMEHEHNE MaTEMAaTUIECKUX 3HAaHUH JIJIs peIlieHus 3a1a4 B
00J1acTU COXPAHHOCTH OKPYXAlOUIe cpebl, MJIaHUPOBAHUS MOCTYIIKOB U OLIEHKU
UX BO3MOJKHBIX IOCJICJCTBUI AJIs1 OKPY’KAIOLIEH CpeJibl, 0CO3HAHUEM TJ100aJIbHOTO
XapakTepa dKOJOTMYECKHUX IMpo0JeM U IyTe UX peLIeHMUS;

8) amanTanusi K N3MEHSAIONINMCS YCJIOBHSAM CONMAJIBHON W MPHPOTHOM
cpenbl:

TOTOBHOCTBIO K JIEWCTBHSIM B YCIOBUSAX HEONPEAEIEHHOCTH, MOBBILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCS y APYIHX JIOJEH, NPUOOpETaTb B COBMECTHOW JEATEIBHOCTH
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIbITA IPYTHUX;

HEOOXOAMMOCThIO B (OPMHUPOBAHMM HOBBIX 3HAaHUH, B TOM YHUCIE
(GopMyIupoBaTh UJIEU, NOHATHS, TUIIOTE3bl 00 00BEKTaX U SIBICHUAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTb Je(UUUTHl COOCTBEHHBIX 3HAaHUH WU
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb CTPECCOBYIO  CHUTYyallMl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KakK BbI30B, TPEOYIOUIMIl KOHTpMEp, KOPPEKTUPOBATH
IpPUHUMAeMble peIlIeHUusT U AeUCTBUs, (GOPMYyIUPOBATH M OLICHUBATh PHUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBUSA

ba3oBble jornyeckue qeicTBuA:

* BBIIBJIATH U XAPAKTEPU30BaTh CYIIECTBEHHBIE TPU3HAKM MAaTEMATHYECKUX
OOBEKTOB, MOHSATHM, OTHOIIEHUH MEXIy MOHATUSAMHU, (OPMYIMPOBATH
ONpENENECHUs] TOHATHH, YCTAHABIMBATh CYIIECTBEHHBIM  MpPHU3HAK
KJaccu(uKanuy, OCHOBaHUS HJisi OOOOLIEHUS M CpPaBHEHUS, KPUTEpUU
MIPOBOJIMMOTI0 aHAJIN3A;

* BOCIpPUHUMATH, (opMyIUpoBaTh M  MPeOOPa3OBBIBATH  CYXKACHUS:
YTBEPAUTENIbHbIE U OTpULATENbHbIC, €IWHUYHBIE, YAaCTHbIE U OOLIuE,
YCIIOBHBIE;

* BBIBISAITH  MaTeMAaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
OpOTUBOpEYMs. B (pakTaxX, JaHHBIX, HAONIONEHUSAX U YTBEPKICHUSIX,



npemiaraTh KpUTEPUH JIJISl BBISIBJIICHHS 3aKOHOMEPHOCTEHN 1 IPOTUBOPEUHIA;
JienaTh BBIBOABI C HWCIIOJIB30BAHWEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKITIOUCHHH, YMO3AKITIOUCHHH 110 aHAJIOTHH;
pa30upaTh T0Ka3aTeIbCTBA MATEMATHUCCKUX YTBEPKIECHUHN (TIPSMBIEC B OT
MPOTUBHOTO), TMPOBOAUTH CAMOCTOSTEIBHO HECIIOXKHBIC 0Ka3aTelIbCTBA
MaTeMaTH4eCcKnX (PaKTOB, BBICTPAWBATh AaPTyMEHTAIIMIO, TPUBOIUTH
IPUMEPBI U KOHTPIIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCY KICHUS;
BBIOMpaTh CIOCOO pelieHus: y4eOHOM 3amauu (CpaBHHUBATh HECKOJIBKO
BapHAHTOB pEIICHHs, BBIOMpATh HamboJiee TMOAXOAAIUNH ¢ Y4ETOM
CaMOCTOSITEITLHO BBIJICTIEHHBIX KPUTEPHUERB).

Ba3oBhle ucciieqoBareLCKUe 1eiCTBUSA.

HCIIOJI30BaTh BOIPOCHI KaK HCCIIECIOBATEIILCKUM MHCTPYMEHT ITO3HAHUSA,
(bopMyaMpoBaTh BOMNPOCHI, (PUKCHUPYIOUIME MPOTHUBOPEUHE, MPOOJIEMY,
CaMOCTOSATENILHO YCTaHABIIMBaTh HMCKOMOE U JaHHOE, (OPMHPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIUI0, MHCHHE;

MPOBOJUTh IO CAMOCTOSITEIHPHO COCTABICHHOMY IUTAHY HECIIOKHBIA
DKCIIEPUMEHT,  HEOOJIBIIOE  WCCJICNIOBAaHWE  TI0  YCTAHOBJICHHUIO
OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXy coO0M;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH OOOOIIEHHS M BBIBOJBI IO pe3yJibTaTam
MPOBEAEHHOTO0 HAOJIOACHUS, MCCIIEIOBAHUS, OIEHHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE DPa3BUTHE IIpollecca, a TAaKXKe BBIABUTATH
MIPETIOIOKEHHS O €T0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaumeii:

BBISIBJIAITh HEJOCTATOYHOCTh M H30BITOYHOCTh HH(OpMaLUu, IaHHBIX,
HEOOXOAMMBIX JJIs PEIICHUS 3a1a4H;

BBIOMpATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATH U HMHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U (POPM MPENCTABICHUS;

BBIOMpATh (opMy TMpeACTaBiICHUS HHGDOpMAUUMU U WLUIHOCTPUPOBATH
pelaemMbie 3a/ladyd  CXeMaMH, JuarpaMMaMH, WHOW Tpapukod U UX
KOMOMHAIUSIMHU;

OLIEHMBATh HAAEKHOCTh WMH(GOPMALMU TO KPUTEPUAM, MNPEI0KEHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTENIHHO.

KoMMmyHMKaTHBHBIE YHHBEpPCAJbHbIE y4eOHbIe AeHCTBHSA:

BOCIPUHUMATh U GOPMYITUPOBATH CYXACHUS B COOTBETCTBHUHU C YCIOBUSIMU
Y LIeJIIMU OOLIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3pEHHUS
B YCTHBIX U MHUCbMEHHBIX TEKCTAX, AaBaTh MOSICHEHUS O XOJy pEelIeHUs
3aJlayu, KOMMEHTUPOBATh MOJYUYEHHbIN PE3yJIbTaT;

B XOJI€ OOCYXICHHUS 3a/1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYKIAEMOU TEMBI,



poOJIeMBI, perIaeMon 3a7]a4r, BICKa3bIBATh UJICH, HAIICJICHHBIC HA TIOUCK
pelIeHUs, COIOCTaBIATh CBOM CYXKICHUS C CYXICHUSMH JIPYTHX
YYaCTHUKOB JHAJIOTa, OOHAPYKMBATh Pa3U4Me W CXOJCTBO IO3UIUH, B
KOPpEKTHOU opMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,

* MPEACTaBJSITH  PE3YyJbTaThl PEUICHUA 3aJa4M, SKCIIEPUMEHTA,
WCCJICIOBAHMSI, TIPOEKTA, CAMOCTOSITEIILHO BEIOMpATh (hopmat
BBICTYIUICHUS C YYETOM 3aJ1ay NPE3EHTAIMU U OCOOCHHOCTEN ayAUTOPUH;

* TOHUMATh U UCIOJIb30BaTh IPEUMYIIIECTBA KOMAaHIHON U MHAUBUAYaJIbHOM
paboThI U PEIICHUH YYEOHBIX MaTEMAaTUYECKUX 3a]1aY;

* TIPUHUMATH II€JIb COBMECTHOM JIESITENIbHOCTH, MIIAHUPOBATH OPraHU3ALIUIO
COBMECTHOM paboThl, pacnpenensTh BUIb paboT, JOrOBapUBATHCA,
00CYXJ1aTh MPOIECC U pe3yabTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

* y4acTBOBAaTb B TIPYNNOBBIX (opMax paboTsl (0OCy)JaeHus, OOMEH
MHEHHUSIMUA, MO3TOBBIE IIITYPMBI U IPYTUE ), BBITIOIHATH CBOIO YaCTh Pa0OTHI
U KOOPJWHHUPOBATH CBOU JACHCTBUS C JPYTMMHU 4YJE€HAMH KOMAHJbI,
OIICHUBATh Ka4e€CTBO CBOETO BKJAJa B OOIIMI MPOAYKT MO KPUTEPHUSIM,
c(hopMyJIHMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusamnus:

* CaMOCTOATENIBHO COCTaBJISATH IUJIAH, AJITOPUTM PEUICHUS 3a1aud (WIH €ro
4acTh), BBIOMPATh CIOCOO pelieHHs C y4ETOM HMEIOIIMXCS PECypCcoB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHpPOBaTh U KOPPEKTHPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOW MH(MOpMAITUH.

CaMOKOHTPOJIb, SMOUMOHAIbHBIN HHTEJJIEKT:

* BIAJETh CHOCOOAMH CaMONPOBEPKU, CAMOKOHTPOJIA TMpolecca Hu
pe3yJabTara penieHusi MaTeMaTUIeCKOM 3a/1auu;

* TMPEABUJECTh TPYIAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PELICHUU
3a/1aud, BHOCHUTh KOPPEKTUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOATENIbCTB, HAWIEHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

* OLECHUBATh COOTBETCTBHE PE3YyJIbTATA JEATEIIBHOCTH MOCTABICHHOM 1EIH U
YCIIOBUSIM, OOBSICHSATH MPUYMHBI JOCTHKCHUSI WM HEJOCTIDKEHUS 1ETH,

HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.
NPEAMETHBIE PE3YJIBTATHBI

K xonmy oOydyenus B 7 KkJjacce OOyYarONIUICS TOJNYYHUT CIEAYIOIIHE
MIPEIMETHBIC PE3yJIbTATHI:

Yuciia ¥ BbIYUCTICHUS

BrITTONHATE, coYeTas YCTHBIE M IMHUCHbMEHHBIC MPUEMBI, apu(DMETHUCCKHEC
JEHCTBUS C PAIlMOHAILHBIMU YUCIIAMH.



HaxoauTh 3Haue€HHS YHUCIOBBIX BBIPAKEHUH, MPUMEHSATH Pa3HOOOpa3HbIE
CHOCOObI U TPUEMBI BBIYMCICHUSI 3HAYEHUN NPOOHBIX BBIPAXKECHUMU, COACpPKAIIUX
OOBIKHOBEHHBIE U JIECITHUHBIE TPOOH.

[lepexonuth OT OgHOM (HOPMBI 3aMUCH YHCEN K APYroi (mpeoOpa3oBhIBATh
JECATHUYHYIO TPOOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCSITHUHYIO, B YaCTHOCTU
B OECKOHEUHYIO AECATUYHYIO IPOOB).

CpaBHUBATH U YNIOPSAI0YNBATH PALMOHAIIBHBIC YUCJIA.

OKpyIJIsITh yncnHa.

BpINOMHATE NPUKHUIKY U OLEHKY pE3yJIbTaTa BIYMCICHUN, OLICHKY 3HAUEHUHN
YUCJIOBBIX BBIPAKCHHI. BBINONHATH NEWCTBUS CO CTENEHSIMU C HATypaJbHBIMU
MOKA3aTEIISIMH.

[IprMeHATh PU3HAKU JETUMOCTH, PA3JI0KEHNE Ha MHOKUTEIN HATyPaIbHBIX
quced.

Pemare mpakTHKO-OPUEHTHPOBAHHBIE 33a4YM, CBA3aHHBIE C OTHOIICHUEM
BEJINYMH, MPONOPIUOHATBHOCTBIO BEJIMYMH, NPOLEHTAMH, WHTEPIPETUPOBATH
pEe3yIbTaThl PEUICHUS 3aJad C YYETOM OTPAaHWYEHUN, CBSI3aHHBIX CO CBOWCTBAMH
paccMaTpuBaEeMbIX OOBEKTOB.

AJire0OpanvecKue BbIPaKEeHUs!

Hcnonp3oBath anreOpandeckyro TEpPMUHOJIOTHUIO U CUMBOJIMKY, IPUMEHSATD €€
B IIPOLIECCE OCBOEHUS Y4eOHOT0 MaTepuania.

Haxonuth 3HaueHUs: OYyKBEHHBIX BBIPAKCHUNM MpU 3aJaHHBIX 3HAYCHUSIX
IIEPEMEHHBIX.

BoinonHsaTe npeoOpa3zoBaHus LIEIOTO BHIPAYKEHUSI B MHOTOWIEH MPUBEICHUEM
MOJIOOHBIX CJIaraéMbIX, PAaCKPHITHEM CKOOOK.

BpINONMHATE yMHOXKEHHE OJHOYWIEHA HA MHOTOWIEH M MHOIOWIECHAa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CyMMbI U KBaJipaTa pa3HOCTH.

OcCymecTBIATh Pa3J0)KEHUE MHOTOWICHOB HAa MHOXHUTEINW C TOMOILIBIO
BBIHECEHUS 32 CKOOKU 00ILEro MHOXKUTESA, TPYIITUPOBKY CJIaraéMbIX, IPUMEHEHUS
bopMyI COKpAIIEHHOTO YMHOXKECHUS.

[IpuMeHsATh npeoOpa3oBaHUsl MHOTOWICHOB [IJISl PEIICHUS Pa3jIMYHbIX 3a]a4
Y3 MaTEMAaTUKH, CMEXKHBIX TPEAMETOB, U3 PEAIBHOM ITPAKTUKHU.

Hcnonws30BaTh CBOMCTBA CTENEHEN C HATYPAJIbHBIMU ITOKA3aTEISIMHU IS
npeoOpa3oBaHUs BBIPAKCHHIA.

YpaBHeHUS U HEPABEHCTBA

PemaTte nuHENHBIE ypaBHEHHsS C OAHOM IEPEMEHHOW, NMPUMEHSS IpaBUia
IIepexo1a OT UCXOJHOI0 YPABHEHHMs K PABHOCUILHOMY emy. IIpoBepsaTs, sABiseTcs
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[IpumensTh rpaduyeckre METOIbl PU PEUICHUU JTUHEHHBIX YPABHEHUN U UX
CUCTEM.

[logOupaTe npuMepbl Map 4YUCEN, SBISAIOMIMXCA PEIICHUEM JHMHEHHOro



YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTtpouTh B KOOPAUHATHON TNIOCKOCTH TpaUK TUHEHHOTO YpaBHEHUS C ABYMSI
NEPEMEHHBIMH, MOJIb3YSACh TPa(UKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHHUS.

Pewmate cucteMsl IByX JIMHEWHBIX YPABHEHHH C JBYMS IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBisATh M pelaTh JUHEWHOE YpaBHEHUE WM CHUCTEMY JMHEHHBIX
YPaBHEHUH 11O YCJIIOBHIO 33]1a4, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4y NIOJIyYCHHBIN PE3yJIbTaT.

DOyHKUNHA

N300paxaTh Ha KOOPJUHATHON NPSMOI TOUYKH, COOTBETCTBYIOIINE 3a/1aHHBIM
KOOpJIMHATaM, JIy4d, OTPE3KH, HHTEPBAJIbI, 3alIMCHIBATh YHCIOBBIE IIPOMEXKYTKH HA
aJreOpanvyeckoM s3bIKeE.

OTtMeuars B KOOPAWHATHOW IIOCKOCTHA TOYKHM IO 3aJaHHBIM KOOpPJAHMHATaM,
CTpOUTH rpapuky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh C MOMOIIBIO (PYHKIMH M3BECTHBIE 3aBHUCHUMOCTH MEXKIY
BEJINYMHAMHU: CKOPOCTb, BpEMS, PACCTOSHHUE, LEHA, KOJUYECTBO, CTOUMOCTB,
IIPOU3BOAUTENIBHOCTD, BpeMs, 00BEM pabOTHI.

Haxonuthb 3HaueHHne PyHKIMU 1O 3HAYECHHIO €€ apTryMeHTa.

[Tonumats rpadguueckuii cnocoO MpeAcTaBICHUS W aHanu3a MHGOpMaluy,
U3BJIEKATh U UHTEPIIPETUPOBATh HHPOPMALIMIO U3 IPA(PUKOB PEaIbHBIX MPOIIECCOB
Y 3aBUCHMOCTEM.

K xonmy oOyuenuss B 8 kJjacce oOydJaromMiiCsS TONYYUT CIASTYIOIINE
IIPEAMETHBIE PE3YJIbTATHI:

Yucia 1 BbIYUCICHUSA

Hcnonp30BaTh HadaJdbHBIE MPEACTABICHHUS O MHOYKECTBE JEHCTBUTENBHBIX
yucen NIl CpPAaBHEHUS, OKPYIJICHHS] U BBIUMCIEHUHN, U300paXxaTh AEHCTBUTEIbHBIE
YHUCI1a TOYKaMH Ha KOOPJAWHATHOW MPSMO.

[IpuMeHATh TOHATHE apUPMETUUYECKOTO KBaApPaTHOTO KOPHS, HAXOJUTh
KBaJIpaTHbIE KOPHH, HCMOJIb3YyS MPU HEOOXOAMMOCTH KaJIbKYJSATOP, BBINOIHATH
npeoOpa3oBaHus BBIPAKEHHUM, COAEpXKallMX KBaJApaTHbIE KOPHHU, HCIOIb3Ys
CBOWCTBA KOPHEU.

Hcnonp30BaTh 3amucu OOJBIIMX M MaJbIX YUCEN C MOMOIIBIO0 JAECITUYHBIX
npobeii u crenieHeit uucia 10.

AJire0panvecKue BbIPaKeHUs!

[IpuMEHATh TMOHATHME CTENEHW C LEJbIM IOKa3aTelIeM, BBIIOJHATH
npeoOpa3oBaHus BIPAXKEHHH, COIEPIKALIUX CTENEHH C LEIbIM OKa3aTEJIEM.

BbINONHATE TOXKAECTBEHHBIE TPEOOpa30BaHUs PALIMOHATBHBIX BRIPAKEHUN Ha
OCHOBE IMMPaBUJI ACUCTBUI HaJ MHOTOYJICHAMH U alIre0pandyecKUMu ApoOsIMHU.

PacxitanpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTEIU.

[IpumensTh npeoOpazoBaHus BEIPAKEHUHN ISl peIIEHUs Pa3IMYHbIX 3324 U3



MaTE€MaTHUKH, CMEKHBIX IPEIMETOB, U3 PEAIBHON MTPAKTUKH.

YpaBHeHNs U HEPABEHCTBA

Pewate JMHEWHbIE, KBAaApaTHbIE YPAaBHEHHUS W palMOHAIbHbIE YpPaBHEHMS,
CBOJISIIIMECS] K HUM, CUCTEMBI IBYX YPABHEHUH C IBYMsI IEPEMEHHBIMHU.

IIpoBoauTH MpOCTENIINE UCCIECAOBAHNS YPABHEHUN U CUCTEM YPAaBHEHUH, B
TOM YHCJIe C IPUMEHEHHEM TpadUUeCcCKuX NMpPeICTaBICHUN (yCTaHABIUBATh, HMEET
JY YpaBHEHUE WIM CHCTEMA YPABHEHUN PEIICHUS, €CIIM HUMEET, TO CKOJBbKO, U
npouee).

[TepexoauTh OT CIIOBECHOM (OPMYJIHUPOBKH 3aaud K €€ alreopanveckoin
MOJEIN C TIOMOUIIBI0 COCTAaBJIEHUS YPABHEHUS WIH CHUCTEMbl YpPaBHEHHH,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBII pe3ybTarT.

IIpuMEHATH CBOCTBA YUCIIOBBIX HEPABEHCTB /IS CPABHEHM S, OLICHKH, PELIaTh
JIMHENHbIE HEPABEHCTBA C OJTHOM MEPEMEHHOM U UX CHUCTEMBI, 1aBaTh rpa)uyeCcKyro
WJUTFOCTPALAIO0 MHOKECTBA PEIICHUN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOYyHKIUU

[loHuMaTh W UCHOJIB30BaTh (PYHKUHUOHAIbHBIE MOHATUS U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAYEHMsI), OMPENECIATh 3HAUCHHE (PYHKIMU IO 3HAYEHUIO
aprymMeHTa, OIpeAeaTh CBOMCTBA (PYHKIMU 10 €€ rpaduky.

Crpouts rpaduku 3MeMEeHTapHbIX PYHKIMNA BUJA:

y = kiIX,y =x2,y =x3y = |X|, Yy = VX, onucbIBaTh CBOHCTBa YHCIOBOMH
dbyHkuuu 1o e€ rpaduky.

K konmy oOydenuss B 9 kJacce OOy4arOmUNCS TOMYYUT CICIYIONTUE
IIPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYUCICHUA

CpaBHHBATh U YIIOPSIOYMBATH PALMOHAJIBHBIE U UpPALIMOHATbHBIEC YUCIIA.

BoinonHATh  apupmMeTHUecKue JEHCTBUS C palUMOHAIBHBIMU YHUCIIAMH,
coueras YCTHbIE M TUCbMEHHbBIE TPUEMBI, BBINOJHATh BBIYUCICHHUS C
UPpaLUOHATBHBIMH YHCIAMHU.

Haxonuth 3HaueHus CTENEHEN C UEeIbIMU MOKA3aTeNsIMU U KOPHEH, BBIUUCIISATD
3HAYEHUS YUCIIOBBIX BBIPAKEHUU.

OKpyrisaTh JEHCTBUTENBHBIE YMCIIA, BBIIOJHATh NPUKUAKY pe3yJibTara
BBIUHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

PeraTe MuHENHbIE M KBapaTHbIE YPAaBHEHUS, YPABHEHUS, CBOIAILUECS K HUM,
npocTeifire ApoOHO-pallMOHANIbHBIE YPaBHEHUS.

Pemars cucremsl IByX JIMHEMHBIX YPAaBHEHUM C JIBYMs IIEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHUM, B KOTOPHIX OJJHO YPABHEHUE HE SBISETCS JTUHEHHBIM.

Pemiath TekCTOBBIE 3ajayu  alreOpauvdeckuM CIIOCOOOM €  TIOMOIIBIO
COCTABJICHUSI YPAaBHEHUS UM CUCTEMBI IByX YPaBHEHUH C ABYMs IEPEMEHHBIMHU.

[IpoBoauTe npocrenmme UCCIEA0BaHU YPABHEHUM U CUCTEM YPaBHEHUM, B



TOM YHCJIe C MPUMEHEHHEM TpadUIeCKUX MPeCTaBICHUN (yCTaHABINBAThH, UMEET
JU YpaBHEHUE WM CUCTEMa ypaBHEHUM pEIIEHUs, €CIU UMEET, TO CKOJIbKO, U
npouee).

Pemate nuHelHbIE HEpaBEHCTBA, KBaJpaTHBIC HEPABEHCTBA, H300pakaTh
pelIeHre HEPABEHCTB HA YKCIOBOM MPSAMOM, 3alKChIBaTh PEHIEHHUE C MOMOIIBIO
CHMBOJIOB.

Pemate cucTeMbl IMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB,
BKJIIOUAIOIIINE KBaJAPATHOE HEPABEHCTBO, H300paxkaTh PEIICHUE CUCTEMbl HEPABEHCTB Ha
YU CIIOBOW MPSIMOM, 3aIIUCHIBATh PEIICHUE C TTOMOIIBIO CUMBOJIOB.

Hcnonbs30BaTh HEPAaBEHCTBA MIPU PEIICHUM PA3JIMYHbBIX 3a7a4.

DOyHKUNHA

PacniosHaBath (yHKIMHM HM3y4eHHBIX BHIOB. IlOKa3bIBaTh CXEMAaTHYECKU
pacIoyiokeHUe Ha KOOPIUHATHOM TIIOCKOCTH rpadukoB GyHKImH Buaa: y = kx, y =
kx + b,y =k/x,y =ax2 + bx + ¢, y = X3,y = VX, y = |X|, B 3aBUCUMOCTH OT 3HAYCHUI

K03 (PUIIMEHTOB, ONMUCHIBATH CBONCTBA (DYHKIIHIA.

Ctpouth ¥ H300pakaThb CXEMaTHYECKU TpaQUKU KBAJIpPaTUUHBIX (HYHKIIHM,
OMUCHIBATH CBOMCTBA KBAIPAaTUUHBIX (PYHKIIUMA MO UX TpaduKam.

Pacno3naBaTh KBaapaTuyHyr0 (QyHKIHIO 110 (GOpMyJie, TPUBOAUTH MPUMEPHI
KBaJpaTUYHBIX (PYHKIIUNA U3 peanbHOM XU3HU, PU3UKU, TEOMETPHH.

YuciioBble MOCTEA0BATEIbHOCTH U MPOTPecCH

Pacnio3naBaTh apu(MeTHUECKYIO U T€OMETPUUECKYIO TPOTPECCUU TP PA3HBIX
croco0ax 3aaHusl.

BbIMONMHATS  BBIYMCIEHHMS €  HUCHOJb30BaHWeM ¢GopMyn N-TO  4ieHa
apu(PpMETUIECKON 1 TeOMETPUUECKOM MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300pakaTh ujeHBI TOCIENOBATEIHLHOCTH TOYKAMU Ha KOOPAMHATHOU
IJIOCKOCTH.

Pemiats 3agaum, CBSI3aHHBIE C YUCJOBBIMHU IOCJIEIOBATEIBHOCTSIMU, B TOM
YHCJIC 33/1a4d U3 PEATbHOU KU3HU (C UCIOJb30BAaHUEM KAIIbKYJIATOPA, HU(PPOBHIX
TEXHOJIOTUHA).



TEMATHYECKOE IINTAHUPOBAHHUE
TKJIACC

KosnuecTBO 4yacoB JJIeKTPOHHBIE
(undposbie)
Ne i/m HaunmeHoBaHue pa3aejioB U TeM NPOrPAMMBI B KonTpoabHbie IIpakTH4yeckue o0pa3oBaTeJibHbIE
cero
padoThI padoThI pecypcbl
Bu6nmoreka IJOK
UYucna 1 BEIYHCIICHNS. PanponansHble uncia 25 1 httDs://m.edsoo.ru/7f4
bu6 OK
AnreOpanveckue BhIPpaKeHUS 27 1 hl‘stgg'(;ﬁ;ae]ésoo ru/7§4
YpaBHEHHS 1 HEPABEHCTBA 20 1 BHéHhéTeKa LOK
httos://m.edsoo.ru/7f4
BromIC OK
Koopaunate! u rpadukn. OyHKITHN 24 1 h?tgg'ﬁ;ﬁae]ésoo ru/7§4
[ToBTOpenue n o6odIeHNe 6 1 bubmmorexa LIOK
P . https://m.edsoo.ru/7f4
OBLIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90




S KIACC
KoiMuecTBO 4acoB DJIeKTPOHHBIE
(uudposbie)
Ne n/n HanmeHoBaHue pa3ieioB M TEM MPOrPaMMbI B KonrpoabHbie IpakTnyeckne o0pa3oBaTeJibHbIE
cero
padoThI padoThI pecypchbl
1 Yucia u BerunciieHus. KBaapaTHeie KopHU 15 buGmorexa LIOK
PP P httDs://m.edsoo.ru/7f
5 Yucina v Berurcienus. CTenedb ¢ NebM 7 Bubmuoreka LOK
TIOKa3aTeNneM httos://m.edsoo.ru/7f4
3 Anre6panyeckue BeipaxkeHns. KBaxpaTHbIid 5 1 bubmrorexa [IOK
TpEXUICH https://m.edsoo.ru/7f4
4 Anre6panyeckue BeIpakeHHs. Anredpandeckast 15 1 bubnunoreka [IOK
o6 https://m.edsoo.ru/7f4
5 VYpaBHenus U HepaBeHCTBa. KBaapaTHbie 15 1 bubmmorexa [JOK
YpaBHEHHUS httos://m.edsoo.ru/7f4
6 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 13 bubnnorexa [IOK
ypaBHEHUI https://m.edsoo.ru/7f4
bub OK
I YpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 12 1 hftltgsﬂ:(};?rlw(?elésoo. ru/7f4
8 ®yuaknpn. OCHOBHBIC TOHATHS 5 buGnuorexa IIOK
YHICHHH. https://m.edso0o.ru/7f4
bubmuoreka IIOK
() U
0 YHKIH. HHCTIOBLIE GyHKIHH o httos://m.edsoo0.ru/7f4
bubmuoreka IIOK
1 11 2
0 OBTOpeHne 1 0000meHKe 6 httos://m.edsoo0.ru/7f4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KIACC

KosmuecTBO yacos JJIEKTPOHHbIE
(uudposbie)
Ne n/m HaumMeHnoBanue pa3jiejioB  TEM MPOrPaMMbI B KoHTpoJibHbIE IIpakTHYecKue o0pa3oBaTeibHbIE
cero
padoThI padoThI pecypcol
. 9 bubnunoreka [JOK
Yucira 1 BEIYHACIICHUA. [[eiCTBUTEIbHBIC YHCIa httDs://m.edsoo.ru/7f4
VpaBHEHHS ¥ HEPABEHCTBA. Y PaBHEHHS C OTHON 14 1 bu6mmoreka [IOK
TIepeMeHHO https://m.edsoo.ru/7f4
14 1 bubaunoreka [JOK
VYpaBHeHHA U HepaBeHCTBA. CHCTEMBI YpaBHEHHN I:]Etoiﬂ m.edsoo.ru/7f4
VpasHenus u HepaBeHcTBa. HepaBeHcTBa 16 1 bubmmorexa HOK
P P P httos://m.edsoo.ru/7f4
bub6mmoreka [IOK
(3} 16 1
YR https://m.edsoo.ru/7f4
YucaoBeIe IMTOCICI0BATCIIFHOCTH 15 1 bubmorexa HOK
8 https://m.edsoo.ru/7f4
[ToBTOpeHwue, 0600IICHHE, CHCTEMATH3AIINS 18 1 bubanoreka [IOK
SHAHMIT https://m.edsoo.ru/7f4
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08




HOYPOYHOE IINTAHUPOBAHHUE

TKIIACC
KoJnuecTBo 4acoB DNeKTPOHHbIE
N Jara nudposbie
Tema ypoxka KoHTpo/bHbIe IIpakTH4yeckue o0pa3oBaTeJIbHbIE
n/n Bcero H3y4YeHUs
padoThI padoThI pecypchbl
1 [ToHsTHE PallMOHAIBEHOTO YHCIIA 1
01.09.2025
5 Apudmernueckne AeHCTBUS C 1
panuoHaJILHBIMU YU CJIaMHU 03.09.2025
3 ApudmeTrnueckne ISHCTBUS C 1
panMoOHAILHBIMU YHCIIAMU 05.09.2025
4 Apudmernueckue TeHCTBUS C 1
paloHANBHBIMH YHCIIAMHU 08.09.2025
5 Apudmernueckne ISHCTBHS C 1
paIrMoHAILHBIMU YHCIIAMU 10.09.2025
6 Apudmernueckue NeHCTBUS C 1
palMOHAIBHBIMU YHCIIAMU 12.09.2025
v CpaBHeHMe, yIopsI0YnBaHUE 1
paIOHANBHBIX YHCET 15.09.2025
8 CpaBHeHUe, yIIOpsI0YNBaHUE 1
paIMOHAIBHBIX YUCEI 17.09.2025
9 CpaBHeHUe, yIIOpsI0YNBaHUE 1
palOHaIBHBIX YHCE 19.09.2025
10 CreneHb ¢ HaTypaJIbHBIM MTOKa3aTelIeM 1 EHGHH(-)TeKa HOX
22.09.2025 | NitDs://m.edsoo.ru/74
11 CremneHb ¢ HATYpaTLHBIM 1 bubnuoreka [IOK



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f4211de

nitps://m.edsoo0.ru/ /14

MOKa3areyeM 24.09.2025 T3R8
12 CreneHb C HATYpaJbHBIM MOKa3aTeNIeM EH6HH-OTeKa HoR
96.09.2025 t]'Et(F)s‘.//m.edsoo.ruﬂM
13 bubnuoreka [JOK
CreneHb C HATYpaJbHBIM MIOKa3aTelleM 29.09.2025 hJEtp,S:/ /m.edsoo.ru/7f4
14 CreneHb C HATYpaJbHBIM MOKa3aTeNIeM
01.10.2025
15 Penienre 0CHOBHBIX 3a/1a4 Ha APOOH,
MIPOIICHTHI U3 PeaIbHOMN TIPAKTUKU 03.10.2025
16 Penienre 0CHOBHBIX 3a/1a4 Ha APOOH,
IIPOLICHTHI U3 PEAIBHOM IIPAKTUKU 06.10.2025
17 Penienre 0CHOBHBIX 3a/1a4 Ha APOOH,
MIPOIICHTHI U3 PEAIbHOM TIPAKTUKU 08.10.2025
18 Pemenrie 0OCHOBHBIX 3a/1a4 Ha ApOOH,
MIPOIEHTHI U3 PEATBHOM MPaKTHKH 10.10.2025
19 [Ipu3HaKy NETMMOCTH, Pa3IOKEeHUS Ha
MHOXXHUTEIN HATypaIbHBIX YHCET 13.10.2025
20 [Ipu3HaKU NETMMOCTH, Pa3IOKEeHUS Ha
MHOKUTENIN HAaTYPaJbHBIX YHCEI 15.10.2025
21 Peanbubie 3aBucumocTti. [psimast n
obpaTHas MPOMOPIMOHATFHOCTH 17.10.2025
20 Peanbnblie 3aBucumoctu. [psmas u
oOpaTHast IPOMOPLUUOHAIEHOCTH 20.10.2025
23 Peanbnbie 3aBucumoctu. [psmas u
oOpaTHas MPOMOPITHOHATBHOCTH 22.10.2025
o4 Peanbnblie 3aBucumoctu. [psmas u
oOpaTHasi IPONOPLUHUOHAIEHOCTH 24.10.2025
25 Kontponbnas padota no teme



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be

"PanmonanbHbIe yncia" 05.11.2025
26 E bubnuoreka [JOK
YKECHHPIC BRpeRCHI 07110025 | NttDs://m.edsoo.ru/7f4
57 [lepemennsie. JlomycTumble 3HaYCHUS
MEPEMEHHBIX 10.11.2025
28 Dopmysl
12.11.2025
29 Dopmyiisl
14.11.2025
IIpeobpazoBanne OyKBEHHBIX bubnmorexa [IOK
30 BBIPAKEHHUH, PACKPHITHE CKOOOK 1 https://m.edsoo.ru/7f4
NpUBECHUE TOJOOHBIX ClIaraeMbIX 17.11.2025 | lfafa
IIpeobpa3zoBanmne OyKBEHHBIX Bubmumorexa LJOK
31 BBIPAsKEHHIA, pACKPBITHE CKOOOK H https://m.edsoo.ru/7f4
IIPUBEACHUE MOTOOHBIX CIIaracMBbIX 19.11.2025 M
IIpeobpazoBanne OyKBEHHBIX
32 BBIPQKEHHI, PACKPBITHE CKOOOK H
MIPHUBEJICHUE MTOAOOHBIX CIIaraeMbIX 21.11.2025
IIpeobpazoBanne OyKBEHHBIX
33 BBIPQKEHHI, PACKPBITHE CKOOOK H
MIPHUBEJICHUE MMOAOOHBIX CIIaraeMbIX 24.11.2025
34 CBoJCTBa CTENEHH C HATYPAIBbHBIM bu6muoreka LIOK
HoKasaTeseM 26.11.2025 | Nttos://m.edsoo.ru/7f4
35 CBoiicTBa CTENEHN ¢ HATYPaTbHBIM Bubmuorexa LIOK
IoKazaTeneM 98112025 | Nttps://m.edsoo.ru/7f4
36 CBoiicTBa CTENEHN ¢ HATYPaTbHBIM Bubmuorexa LIOK
HoKa3aTeneM 01122025 | Nttps://m.edsoo.ru/7f4
37 MHoro4ieHsl Bu6muoreka IJOK



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be

03.12.2025 htips://rn.edsoo.ru/ /14
27 [he
bubmuoreka LIOK
° Vinorosners 05.12.2025 | Nttps://m.edsoo.ru/7f4
39 CroxeHue, BBIYUTAHHUE, YMHOKEHHE Bu6nmoreka [JOK
MHOTOWICHOB 08.12.2025 https://m.edsoo.ru/7f4
40 CrnoxeHune, BRBIYUTaHUE, YMHOXKCHUE bubnuoreka [JOK
MHOTOUIICHOB 10122025 | Dttps://rn.edsoo.ru/7f4
11 CroxeHne, BBIMUTAHUE, YMHOKEHHE Bubmuorexa [JOK
MHOTOUJIEHOB 12122025 | Dttps://rn.edsoo.ru/7f4
42 CrnoxeHue, BbIYUTaHUE, YMHOXKEHHE Bubmumorexa LJOK
MHOTOUJICHOB 15120025 | Nttps://rn.edsoo.ru/7f4
43 bubmuoreka LIOK
DOpMyIIBI COKPAIEHHOTO YMHOKEHHS 17.12.2025 t‘ttPS: ://rn.edsoo.ru/7f4
m bubmuoreka LIOK
DOpMyJIBI COKPAIEHHOTO YMHOKEHHS 19.12.2025 bttPSl /rn.edsoo.ru/7f4
45 bubmuoreka IIOK
DOpMyIIBI COKPAIEHHOTO YMHOKEHHS 22 12.2025 ht‘tp‘s://rn.edsoo.ru/7f4
16 bubmuoreka IIOK
®DOopMyJIbI COKPAIIEHHOTO YMHOKEHUS 24.12.2025 bttpsn/ /rn.edsoo.ru/7f4
17 bubmuoreka IIOK
DOpMyJIBI COKPAIEHHOTO YMHOKEHHS 26.12.2025 b!:_tps 1/ rn.edsoo.ru/7f4
18 bubmmoreka IIOK
Pa3noeHne MHOrO4YJICHOB HA MHOKUTEITH 29.12.2025 http§ !/ rn.edsoo.ru/7f4
bubmunoreka LIOK
49 PasiokeHne MHOIOYIEHOB HA MHOKUTEITH 12 01,2026 https://m.edso00.ru/7f4
Bu6nmoreka IJOK
50 PasiokeHne MHOrOYIEHOB HA MHOKUTEITH L4.01.2026 https://m.edso00.ru/7f4
51 PaznoxeHrne MHOTO4JIEHOB Ha



https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f4239de

MHOKHTEIHN 16.01.2026
52 Kontponbnas pabota mo teme
"AnreOpandeckue BbIpaKeHUs" 19.01.2026
53 YpaBHeHue, mpaBuiia mpeodpa3oBaHUs
ypaBHEHUSI, PABHOCHIILHOCTD YPaBHEHUM 21.01.2026
JluneiiHoe ypaBHEHHUE C OJHOU
o4 MIEPEMEHHOM, pelIeHUE TUHEHHBIX
ypaBHEHUI 23.01.2026
JluneiiHoe ypaBHEHHUE C OTHOU Bubmuoreka [JOK
55 TIepeMEHHOIA, pelieHne TMHEHHBIX https://m.edsoo.ru/7f4
ypasHenii 26.01.2026 | 20482
JluneiiHoe ypaBHEHHUE C OTHOU
o6 MIEPEMEHHOM, pEelICHUE TUHEIHHBIX
ypaBHEHUI 28.01.2026
57 bubmoreka IIOK
Peuienue 3a1ay ¢ moMoOIIbIO YpaBHEHUN 30.01.2026 httos://m.edsoo.ru/7f4
58 Pemenne 3a1a4 ¢ MOMOIIBIO ypaBHEHUH EHGHH.OTeKa HOK
02.02.2026 | Dttps://m.edsoo.ru/7f4
59 gI:I‘GAJ'I’I:I’O\TeKa IHOK
Pernienue 3a1a4 ¢ MOMOIIBIO YpaBHEHHUH 04.02.2026 bg:?S!/ m.edsoo.ru/7f4
60 Pemmenue 3a7a4 ¢ HOMOIIBIO yPaBHEHHIA BH6HH.OTeKa HOK
06.02.2026 | Nttos://m.edsoo.ru/7f4
61 JIuneiiHoe ypaBHEHUE C IByMs Bubmuorexa LIOK
MepEMEHHBIMH 1 €10 rpaduK 09.02.2026 | Nitps://m.edsoo.ru/7f4
62 JIuneiiHoe ypaBHEHUE C IByMs Bubmuorexa LIOK
MepEeMEHHBIMH 1 ero TpaduK 11.02.2006 | Nitps://m.edsoo.ru/774
63 Cucrema IBYX JIMHEHHBIX YpaBHEHUH bubnmoreka [1OK



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f427e8a

hitps://rn.edsoo0.ru/ /14

C IByMsI IEPEMECHHBIMHU 13.02.2026 IR0
64 Cucrema ByX JHHEWHBIX YPaBHEHHUH C
JBYMSI IEpeMEHHBIMU 16.02.2026
65 CucreMa IByX JIMHEHHBIX YPaBHEHHH C
JBYMSI TIEpPEMEHHBIMH 18.02.2026
66 Cucrema IByX JHHEWHBIX YPaBHEHHH C
JBYMsSI IEpeMEHHBIMU 20.02.2026
67 p . bubmuoreka LIOK
elIeHNe CCTEM YpaBHEHUH )
25.02.2026 | Dips://m.edsoo.ru/7f4
68 P . bubmuoreka LIOK
eIICHNE CHCTEM ypaBHEHUH .
27.02.2026 | Nttps://rn.edsoo.ru/7f4
69 p . bubmuoreka LIOK
elIeHNe CCTEM YpaBHEHUH )
02.03.2026 | Dtips://rn.edsoo.ru/7f4
70 Pemenue cucrem ypaBHeHHH
04.03.2026
71 Pemenue cucrem ypaBHeHUH
06.03.2026
72 KonTponbHas pabota o teme "JInHeitHbIe Butimoreka IOK
73 K . bubmuoreka IIOK
OOpJMHATA TOYKH Ha TPSMOH )
13.03.2026 | Nips://rn.edsoo.ru/7f4
74 q bubmmoreka IIOK
MCJIOBBIE TPOMEKYTKU )
14.03.2026 | Nttps://rn.edsoo.ru/7f4
75 UmncnoBble MPOMEXYTKH
16.03.2026
76 PaccTosiHre Mexxay IByMs TOUKaMH
KOOPJIMHATHON NPSIMOH 18.03.2026
77 PaccrosiHre Mexay IByMsi TOUKaMu



https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41dff2

KOOPJMHATHON MPSMOM

20.03.2026

78 IIpsiMoyTONIbHAS CHCTEMa KOOPIMHAT Ha bu6moreka [JOK
IIJIOCKOCTH 23.03.2026 bttRS://m.edSOO.rU/7f4
79 [psiMOyToONIbHAsE CHCTEMA KOOPIMHAT Ha bu6moreka [JOK
ITOCKOCTH 25.03.2026 | Dttps://m.edsoo.ru/7f4
80 IIpumepsl rpauKOB, 3aJaHHBIX EI/I6JH/I.0TeKa HOK
popmynamu 27 03.2026 t\ttPS;//m .edsoo.ru/7f4
81 [Ipumepbl rpaduKoB, 3aTaHHBIX EI/I6JII/I.0TeKa [HOK
8o ITpumeps! TpaduKOB, 3aJaHHBIX
hopmyamu 08.04.2026
83 Yrenue rpauKoB pearbHbIX bubnuoteka [OK
54 UreHue rpaKOB pealibHBIX
3aBUCUMOCTEN 13.04.2026
a5 n Bubnuoreka [IOK
onse dyns 15042006 | https://m.edsoo.ru/7f4
86 I'paduk pyHKIIN
17.04.2026
a7 Croil . bubmuoreka IIOK
BORCESA QYRKIES 20.04.2006 | Nttos://m.edsoo.ru/7f4
a8 Croii . bubmmoreka IIOK
poieTsa ymant 29 042026 | Dttps://m.edsoo.ru/7f4
89 Tytmei bubnuoreka [IOK
el Gyt 2a.042006 | Ditps://m.edsoo.ru/7f4
9 Tteit bubmmoreka IIOK
s Gyt 27042006 | Nttos://m.edsoo.ru/7f4
91 [TocTpoenue rpaduka JMHSHHON bubnmoreka [1OK



https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f427412

hitps://rn.edsoo0.ru/ /14

YHKIUH 29.04.2026 RIS
92 [octpoenue rpaduka TuHEHHON
GbyHKIIH 04.05.2026
93 I'padux GyHkmn y =[X|
06.05.2026
94 I'padux pynxmmun y =[x|
08.05.2026
Bu6nmoreka IJOK
95 Kourponbuast pabora no reme 11.05.2026 | https://m.eds00.ru/74
"Koopnunats! u rpaduku. OyHkimn" / 1f50a
Bcepoccutickas npoBepouHas pabora
96 Hrorosast KOHTpoJIbHast pabora / EH6HH.°T6K3 HOK
Bcepoccutiickas npoBepouHas pabora 13.05.2026 bt[pﬁ"/ /m.edsoo.ru/7f4
IIoBTOpEHME OCHOBHBIX OHATUN U
97 MeTOJIOB Kypca 7 Kiacca, 00001eH1e
3HAHUI 15.05.2026
IloBTOpEHNE OCHOBHBIX MOHITUH U Bubmuorexa [JOK
98 METOJI0B Kypca 7 Kiacca, 06001IeHue https://rn.edsoo.ru/7f4
3Hammii 18.05.2026 | 29132
IloBTOpEHNE OCHOBHBIX MOHITUH U Bubmuorexa [JOK
99 METOJI0B Kypca 7 Knacca, 06001enye https://rn.edsoo.ru/7f4
sHamit 20.05.2026 | 220€0
TToBTOpEHNE OCHOBHBIX MOHATUN U
100 MeTOoJIOB Kypca 7 Kiacca, 006001eH e
3HaHUU 22.05.2026
IToBTOpEHE OCHOBHBIX OHATHH U Bubmuorexa LIOK
101 MeTOJI0B Kypca 7 Kiacca, 06001eHne https://rn.edsoo.ru/7f4

3HAHUU

25.05.2026

2a27a



https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a27a

102

TloBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kitacca, 00001eHre
3HaHUI

26.05.2026

bu6mmoreka IJOK
https://rn.edsoo.ru/7f4
22900

OBLIEE KOJIMYECTBO YACOB I1O
[TPOI'PAMME

102



https://m.edsoo.ru/7f42a900
https://m.edsoo.ru/7f42a900

8 KVIACC

KosmnuecTBO Yyacos JJIeKTPOHHBIE
Jata uudpoBbie
Ne ni/m Tema ypoka B Koutpoabnsbie IMpakTn4yeckune o0pa3oBaTeJibHbIE
cero
padoThI padoThI H3yHeHms pecypcebl
1 [TonsTre 06 AIMOHAIBHO 1 Bubamorexa LIOK
VPPAIIOTAIBHON HHETe 01092025 | hitDs://m.edsoo.ru/7f4
5 Hecaruanbie npuOImKeHUS 1
UPPAIMOHATBHBIX YHCE 03.09.2025
3 Hecaruanbie npuOImKeHUS 1
MPPalMOHANBHBIX YHCE 05.09.2025
Bu6nmoreka IJOK
4 Anre6 0
TEOPATICCIE APODh ! 08.00.2025 | httos://m.edsoo.ru/7f4
S ,Z[OHYCTI/IMBIC 3HA4YCHUA NEPEMCHHBIX, 1
BXOJISIINX B aITeOpandecKre BRIPaKCHUS 10.09.2025
6 ,Z[OHYCTI/IMBIC 3HA4YCHUA NEPEMCHHBIX, 1
BXOJISIINX B aNTeOpandecKre BRIPaKCHUS 12.09.2025
7 OCHOBHOE CBOICTBO anredpanyeckoii 1 Butimoreka IOK
bubmuorexa LIOK
3 C oOeit 1
ORPATIEHIE ApODER 17002025 | httos://m.edsoo.ru/7f4
bubmuoreka IIOK
9 C oeii 1
OXPATIEHHE APODEH 19.00.0005 | httos://m.edsoo.ru/7f4
bubmunoreka LIOK
10 C oOeit 1
OXPATIEHHE APODEH 22002005 | httos://m.edsoo.ru/7f4



https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44

CJ'IO)KGHI/IC, BbIYUTAHUC, YMHOKCHUC U

bubmuoreka LIOK

H JeeHUe anrebpandeckux apooeit 24.09.2025 ’I’]'EtPAS:/ /m.edsoo.ru/7f4
12 CroxeHne, BBIYUTAHUE, YMHOKCHUE U Bubnmuorexa LIOK
JeNieHne anrebpanyeckux apooeit 26.09.2025 ’I’]'Et.(_)si‘// m.edsoo.ru/7f4
13 CrnoxeHue, BRIYUTaHUE, YMHOXKCHUE U Bubmuorexa LJOK
JelieHHe anredpandeckux apooeit 29.09.2025 httos://m.edsoo.ru/7f4
14 CrnosxeHue, BbIUNTaHUE, YMHO)KEHHE U Bubnmuorexa LJOK
JienieHue anrebpandecKux apooeit 01.10.2025 ’I’]Etpf:’\// m.eds00.ru/7f4
15 IIpeoGpa3zoBanHue BHIPAKEHHI, bubnuoteka [OK
coziepKaIuX anrebpandeckue 1podu 03.10.2025 btfg’%/ /m.edsoo.ru/7f4
16 IIpeoGpa3zoBaHue BHIPAKEHHI, bubnuoteka [OK
COZIePXKAILUX alre0pandyecKue 1poou 06.10 2025 | httos://m.edsoo.ru/7f4
17 IIpeoGpa3zoBaHune BHIPAKEHUI, bubnuoteka [OK
coziepKaIuX anrebpandeckue apodu 08.10.2025 bE[E’SE :! /m.edsoo.ru/7f4
18 I'uniepbosa
10.10.2025
19 TunepGona bubmoreka IIOK
13.10.2025 | httos://m.edsoo.ru/7f4
DYHKIUY, ONUCHIBAIOIINE MPIMYIO U Bubmuorexa [JOK
20 00paTHYIO IPOTIOPIIHOHAIEHBIC https://m.edsoo.ru/7f4
3aBHCHUMOCTH, UX rpaduKu 15.10.2025 34bbc
91 KonrposbHas paboTa 1o teme bu6moreka [IOK
" AnreOpanyeckast 1poos" 17.10.2025 bttqgﬂ//m.edsoo. ru/7f4
Bu6nmoreka IJOK
22 CreneHs ¢ 11eJIBIM TTOKa3aTeaeM 20.10.2025 httos://m.edsoo.ru/7f4
)3 92 10.25 bubnuoreka [IOK
CBOIICTBa CTEIIECHH C [EIIBIM TI0Ka3aTeseM| t]:[_tE)S :’{/ m.edsoo.ru/7f4
24 CBOICTBA CTEIICHU C LIEIIBIM Bubnmoreka IJOK



https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648

hitps://rn.edsoo0.ru/ /14

IIOKa3aTCIEM INRAR
bubmuoreka LIOK
25 CBOI{CTBa CTENEHN C LIETBIM MOKa3aTeleM 24.10.2025 https://m.edsoo.ru/7f4
bubmuoteka LIOK
26 CBoifcTBa CTEIECHH C IEJIBIM MOKa3aTeeM 5.11.2025 https://rn.edsoo.ru/7f4
bubmuoreka LIOK
27 CBOJCTBA CTENEHH C LEIBIM ITOKa3aTENEM 7.11.2025 https://rn.edsoo.ru/7f4
C .P
gaHnapTHa;I 3aUCh yncia. Pasmepsl BuGorexa LIOK
)8 00BEKTOB OKpYrKaroIiero mupa (ot 10.11.2025 https://rn.edsoo.ru/7f4
3JIEMEHTAPHBIX YaCTHI[ IO KOCMHYECKHX 36098
00BEKTOB), AJTUTENHHOCTH MPOIECCOB B
OKPYIKaIOIIEM MUPE
29 JlelicTBUTEIbHBIE YNCIA 12.11.2025
30 CpaBHeHHE JCHCTBUTEIBHBIX YHCET 14.11.2025
31 CpaBHeHUE IEHCTBUTEIBHBIX YHCEI 17.11.2025
bub
32 KBanpaTHbIit KOpeHb U3 YKCIIa 19.11.2025 h?t;;’oliﬁll’(]ae]_([j(s)go ru/7f4
21.11.2025
33
ApudmeTnyecknii KBaApaTHBI KOPEHb
34 YpaBHeHue Bua x*=a 24.11.2025
35 CaoiicTBa apu(pMeTHIECKHUX KBaAPATHBIX 26.11.2025 bu6moreka LIOK
KOpHeik rjt'l[ps :!/ rn.edsoo.ru/7f4
36 CBoiicTBa apU(PMETHUECKUX KBAJAPATHBIX 28.11.2025 Bubmuorexa LIOK
KOpHEit rjt'.[ps :!/ rn.edsoo.ru/7f4
37 I[TpeoGpa3oBaHKe YHCIOBBIX BEIPAKEHHIA, 01.12.2025 bubanorexa LIOK

COZIepIKAIIIX

https://rn.edsoo.ru/7f4



https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42dd26

KBaJIpaTHbIE KOPHH

03.12.2025

bu6mmoreka IJOK
38 I[Ipeo6pa3oBaHye YMCTIOBBIX BEIPAKEHMIA, https://m.edsoo.ru/7f4
COZIEpIKAIMX KBaPATHBIE KOPHH 2ded4
05.12.2025 bu6mmoreka IJOK
39 I[Ipeo6pa3oBaHye YMCIOBBIX BEIPAKEHMUIA, httDs://m.edsoo.ru/7f4
COJEPKAIMX KBAJPATHBIE KOPHU 2e0be
08.12.2025 bubnuoreka [IOK
40 I[Ipeo6pa3oBaHKe YNCIIOBBIX BBIPAKEHMIA, https://m.edsoo.ru/7f4
COJEPKALIMX KBAaJIPATHbIE KOPHU 2e262
41 KsanpaTtHOe ypaBHeHHE 10.12.2025 Bubmiorexa HOK
https://m.edsoo.ru/7f4
42 Hemnonnoe kBagpaTHOE ypaBHEHHE 112,205 EH6HH_OTeKa HOK
https://m.edsoo.ru/7f4
43 HenonHoe kBaapaTHOE ypaBHEHUE 15-12.2025 EH6HH_OTeKa HOK
https://m.edsoo.ru/7f4
14 dopmyiia KOpHEH KBAJAPATHOTO 17.12.2025 E;Ifg;(};?;(aeléggo -
YpaBHEHUS LLOS. . .
45 dopmyiia KOpHEH KBAJAPaTHOTO 19.12.2025 EI/IGJII/IIOTeKa HOK
ypaBHEHHUs hEt‘D_S‘.\// m.edsoo.ru/7f4
16 dopmyna KOpHE KBaJpaTHOTO 22.12.2025 EI/IGJII/IIOTGKa LIOK
ypaBHEHHUS bEEOS://m .eds00.ru/7f4
47 PeleHre TEKCTOBBIX 3a/1a4 € TIOMOILBIO 24.12.2025 bu6moreka [IOK
KBaJPaTHBIX YPaBHEHUIA hEtOS:// m.edsoo.ru/7f4
48 Peenne TEKCTOBBIX 3a71a4 ¢ TOMOIITHIO 26.12.2025 BHGHHIOTeKa HOK
KBaJIPATHBIX YPABHEHUM bEEDrS’: //m.edsoo.ru/7f4
29.12.2025 Bbubnuroreka [IOK
49 Teopema Bueta

httos://m.edsoo.ru/7f4



https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f42fef0

bubmuoreka LIOK

50 Teopema Buera 12.01.2026
penta BHeT httDs://m.edso0.ru/7f4
51 KourposnbHas pabora 1o teme 14.01.2026 bu6moreka [JOK
"KBaipaTHble ypaBHeHHs" http§:// m.edsoo.ru/7f4
52 KBanparuslit Tpéxunen 16.01.2026
19.01.2026
53 KeagpaTHblii TpEXdiieH
PaznoxxeHne KBaapaTHOro TpEXWICHA Ha bubmrorexa [IOK
54 01.
MHOKHTEITH 21012026 1 nttps://m.edsoo.ru/7f4
55 PaznorxeHne KBaapaTHOro TpEXWICHa Ha 23.01.2026 bubmiorexa [IOK
MHOKHTEJH https://m.edsoo.ru/7f4
Penienne ypaBHeHM, CBOASAIIMXCS K bubmuoreka [JOK
56 ’ .01.
KBaJpaTHBIM 26.01.2026 https://m.edsoo.ru/7f4
Penrenue ypaBHEHHH, CBOISIIUXCS K Bubmumorexa LJOK
57 : oL
KBaJIpaTHBIM 28.01.2026 https://m.edsoo.ru/7f4
58 [Ipocreiinue ApoOHOPAMOHATBHBIE 30.01.2026 bu6moreka [JOK
ypaBHEHHUS https://m.edsoo.ru/7f4
I[Mpocreiimue APOOHOPALMOHATBHBIE bubmuorexa [JOK
59 p Ap pait 02.
ypaBHEHHs 02.02.2026 https://rn.edsoo.ru/7f4
Kontponbhas pabora o remam 04.02.2026 Bbubnuoreka LIOK
60 "KBanparnpie kopau. CTeneHu. https://m.edsoo.ru/7f4
Ksanpartusrit Tpexaien" 2ec80
06.02.2026
JIuneliHOE ypaBHEHHUE C IBYMS
61 HepeMEHHBIMH, eTo TpaduK, MPUMEPHI
pelLIeHUs ypaBHEHHUH B LEIIBIX YUCIaX
et 09.02.2026
62 MHEHHOE YPaBHEHHUE C IBYMSI

NePEMEHHBIMHU, €ro rpauk,



https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f4301f2
https://m.edsoo.ru/7f4301f2
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f42ec80

MpUMEPHI PELICHUS] YPaBHEHUH B LIEBIX

quciaax

63

JluneiiHoe ypaBHEHUE C IByMs
MEpPEMEHHBIMH, €0 rpaduK, IPUMEPHI

PpCHICHUA ypaBHCHI/Ifl B IICJIBIX YHCJIax

11.02.2026

64

Pewienue cucreM ABYX JIMHEWHBIX

YPABHEHUH C IBYyMs IEPEMEHHBIMU

13.02.2026

65

Pemenune cuctem 1ByX JIMHEHHBIX

YPABHEHUH C IBYyMs IEPEMEHHBIMU

16.02.2026

66

Pewienue cucteM ABYX JIMHEUHBIX

YpaBHEHHUH C ABYMSI IEPEMEHHBIMU

18.02.2026

67

[Ipumepsl peleHus CUCTEM HETMHEUHBIX

ypaBHEHUH C ABYMsI IEPEMEHHBIMH

20.02.2026

68

ITpumepsl pereHns CUCTeM HeJTMHEHHBIX

YpaBHEHUH C ABYMSI IEPEMEHHBIMU

25.02.2026

69

I'paduueckast nuHTEpHIpETALMS yPABHEHUS
C IByMs IEPEMEHHBIMU U CUCTEM
JIMHEHHBIX YPaBHEHUM C IBYMsI

IMEPEMCHHBIMHA

27.02.2026

bubmoreka IIOK
https://rn.edsoo.ru/7f4
3d6d6

70

I'paduueckast nuHTEpHIIpETALS ypPAaBHEHUS
C IByMsI IEPEMEHHBIMHU U CUCTEM
JMHEWHBIX YPAaBHEHU ¢ ABYMS

TMEPEMCHHBIMHA

02.03.2026

bubmuoreka LIOK
https://rn.edsoo.ru/7f4
3d6d6

71

Pemrenne TekcTOBBIX 3aga4 C IOMOIIBIO

CUCTEM ypaBHEHUI

04.03.2026



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

Pemenne TeKCTOBBIX 33124 C IOMOIIBIO

06.03.2026

72
CUCTEM ypaBHEHHI
11.03.2026
73 Pemenne TeKCTOBBIX 3a/1a4 C IOMOILBIO
CUCTEM ypaBHEHHI
13.03.2026
74 YpcoBble HEPABEHCTBA M UX CBOMCTBA
14.03.2026
75 YpcoBble HEPABEHCTBA M UX CBOMCTBA
16.03.2026
76 HepageHcTBO ¢ 01HOI TepeMeHHOM
JIuHelHbIe HEPABEHCTBA C OJTHON 18.03.2026 bu6moreka [JOK
77 .
MepEMEHHOM ¥ HX pellieH e https://rn.edsoo.ru/7f4
JIuHelHbIe HEPABEHCTBA C OJTHON 20.03.2026 bu6moreka [JOK
8 https://m.edsoo.ru/7f4
IIEPEMEHHON U UX pELICHUE — P 2L :
. . 23.03.2026
79 JluneiliHbIe HEpPaBEHCTBA C OJTHON
IIEPEMEHHON U UX PELIECHUE
80 CHCTeMbl JTMHEHHBIX HEPABEHCTB C OJHOM 25.03.2026 bubmmorexa [JOK
HePEMEHHOM ¥ HX pelieHHe https://rn.edsoo.ru/7f4
81 CucTeMBbl TMHENHBIX HEPAaBEHCTB C OJJHON 21.03.2026 butimoreka IOK
NIEPEMEHHON U UX PEUICHHE tlttp§.//rn.edsoo.ru/7f4
. . 06.04.2026
g CucTeMbl TMHEHHBIX HEPABEHCTB C OJHOM
IIEPEMEHHON U UX pELIECHUE
NzobpaskeHne pemeHus IMHEHHOTO 08.04.2026 Bubmuorexa LIOK
83 HEPAaBEHCTBA U UX CUCTEM Ha YHCIOBOU https://rn.edsoo.ru/7f4
IpAMOit 2c9%4
UzobpaskeHne pemeHust TMHEHHOTO 10.04.2026 Bubmuorexa LIOK
84 https://rn.edsoo.ru/7f4

HEPABCHCTBA U UX CUCTEM Ha YHCJIOBOM

IPSAMOiL

2C9¢e4



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4

13.04.2026

85 Kontponbnas pabota o Temam
"HepasenctBa. Cuctems! ypaBHeHUI"
15.04.2026 bubnuoreka [JOK
86 I1
OHATHE QYHKIIH httDs://m.edso00.ru/7f4
g7 O01acTh OTPEIEIICHUs] 1 MHOXKECTBO 17.04.2026 bubmorexa LIOK
anaveHHH GyHKIIH bgpf:{/m.edsoo.ru/7f4
. 20.04.2026
88 CriocoObI 3a1anust QyHKIHUN
39 I'paduk pyHKITHN 22.04.2026
. 24.04.2026
90 CpotlicTBa (yHKIIMHU, MX OTOOpaKeHUE HA
rpaduxe
q 27.04.2026
01 TEHHE U MMOCTPOCHHE TPahUKOB
hyHKIMI
92 [Tpumeps! rpad kOB GYHKITHIA, 29.04.2026
OTpaKaIOIINX PealbHbIE IPOIECCHI
04.05.2026 Bubmuorexa [JOK
93 r =x
pacuic pymKtH Y =X httos://m.edsoo.ru/7f4
Oynrman Y =X2, y =X, y = VX, y = |x|; 06.05.2026 Bbubnuorexa LIOK
94 rpauyeckoe pelieHne ypaBHeHui 1 https://m.edsoo.ru/7f4
CHUCTEM ypaBHEHMI M
TToBTOpEHNE OCHOBHBIX MOHATUN U bubnmorexa [JOK
95 METOJIOB KYpCOB 7 1 8 KJIaccoB, 11.05.2026 | httos://m.edsoo.ru/7f4
0000611eHue 3Hanuil/ Beepoccuiickas 371aa
poBepoYHas padora
96 IToBTOpEHHE OCHOBHBIX MOHATHH U
METOJIOB KYPCOB 7 M 8 KIJIACCOB, 13.05.2026



https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f4371aa

00001IeHne 3HaHUH

HOBTOpeHI/IC OCHOBHBIX TIOHATHH U

bu6mmoreka IJOK

o7 METOJI0B KYpcoB 7 H 8 KJ1accoB, 1 https://m.edsoo.ru/7f4
0000111eH1E 3HAHUH 15.05.2026 3736¢C
bu6mmoreka IJOK
98 Urorosas koHTponbHAsA paboTa / 1 https://m.edsoo.ru/7f4
Bcepoccuiickas mpoBepouHas padora 18.05.2026 34eb4
IIoBTOpEHME OCHOBHBIX OHATUN U Bubmuorexa [JOK
99 METO/I0B KypcoB 7 U 8 KJIacCOB, 1 https://rn.edsoo.ru/7f4
0000111eHNe 3HaHUi 20.05.2026 37510
IToBTOpEHVE OCHOBHBIX MOHATHH U bubmmorexa [IOK
100 METOJIOB KYpCoB 7 H 8 KJIaccoB, 1 https://rn.edsoo.ru/7f4
0000111eHIe 3HAHUI 22.05.2026 376b4
IIoBTOpEHNE OCHOBHBIX OHATUN U Bubmuoreka [JOK
101 METOJIOB KYPCOB 7 H 8 KIIaCCOB, 1 httDSZ//I’ﬂ.GdSOO.I’U/?f4
0000111eHIE 3HAHUH 25.05.2026 36b88
IToBTOpEHNE OCHOBHBIX OHATUN U Bubmuorexa [JOK
102 METO/IOB KYpPCOB 7 U 8 KJIacCOB, 1 httDSZ//I’I’].EdSOO.I’U/?f4
0000111eH1e 3HAaHUI 26.05.2026 37858
OBLIEE KOJIMYECTBO YACOB I10 102

ITPO'PAMME



https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858
https://m.edsoo.ru/7f437858

9 KUIIACC

KonuecTBO 4acoB JJIeKTPOHHBIE
e Jata nudposbie
Tema ypoka KonTposabHbie IMpakTHyeckne o0pa3oBaTeJibHbIE
n/n Bcero U3yYeHHs
padoThI padoThI pecypchl

PanonansHbIe uKca, UpparioHaIbHEIC
YKCIIa, KOHEYHBIC U OCCKOHEUHBIC 1
JIECSITUYHBIC APOOH 01.09.2025
MHOXeCTBO IEHCTBATEIBHBIX YHCENT;
JIEHCTBUTEIBHEIC YHCIA KaK OECKOHECUHBIC 1
JIECSITHYHBIC APOOH 03.09.2025
BzaumMHO 0THO3HAYHOE COOTBETCTBHE
MEXTy MHOKECTBOM JIEHCTBUTEIHHBIX 1 05.09.2025
YUCed M MHOXKECTBOM TOYEK
KOOPJMHATHOMN MPSAMON
CpaBHeHHe eiCTBUTENBHBIX YHCET,
apudmeTndecKue qeiCTBHS C 1
JEMCTBUTEIHLHBIMHI YACIaMU 08.09.2025
[TpubnmwkénHOE 3HAUeHNE BEIIMYNHEI, 1
TOYHOCTP MTPHUOIIDKEHUS 10.09.2025
OxpyriieHne gncen 1

12.09.2025
OxkpyrIieHne ncen 1

15.09.2025
[Ipukuaka v OlIEHKA Pe3yJIbTaTOB 1

BBEIYMCIIEHUN

17.09.2025




HpI/IKI/I)IKa 1 OIICHKA pC3yJIbTATOB

° BBIYMCIICHUN 19.09.2025
. bu6nuorex IJOK
10 .HI/IHGI/IHOGpraBHeHI/Ie. PCHIGHI/IGU https://rn.edsoo.ru/7f4
YpaBHEHUH, CBOJSIINXCS K JIMHEHHBIM 22.09.2025 3bf66
11 JIuneiinoe ypaBHeHue. Pemenue
YpaBHEHUH, CBOJSIINXCS K JIMHEHHBIM 24.09.2025
bubmuoreka LIOK
12 KBanparroe ypaBHeHue. Pemenne https://m.edsoo.ru/7f4
YpaBHEHUH, CBOJAIINXCS K KBAJAPATHBIM 26.09.2025 3c542
bubmuoreka LIOK
13 KBagpartnoe ypaBuenue. Perenne httpS:// rn.edsoo.ru/7f4
ypaBHEHUH, CBOISIINXCS K KBaJIPATHBIM 29.09.2025 3c542
Bu6nmoreka IJOK
14 buisazipatHbie ypaBHeHHs 01102025 | Nttps://m.edsoo.ru/7f4
bubmoreka IIOK
15 buisazipatHbie ypasHeHHs 03.102025 | Dttps://rm.edsoo.ru/7f4
IIpumeps! peleHns ypaBHEHUN TpEThEN U
16 YETBEPTOU CTEIIEHEN PA3IOKEHUEM HA
MHOXXHUTEIN 06.10.2025
IIpumeps! pelieHns ypaBHEHUN TPEThEN U
17 YETBEPTOU CTEIEHEN PA3IOKEHUEM Ha
MHOXXHUTEIN 08.10.2025
18 Pemenuie qpoOHO-paimOHATEHBIX EHGHHIOTeKa LOK
ypapHeHHit 10.10.2025 t\ttpls.//rn.edsoo.ru/7f4
19 Pemenne npoOHO-panioHATBHBIX ]E]HGHH.OTeKa HOK
ypaBHerii 13.10.2025 | Dttps://r.edsoo.ru/7f4



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

Pemnrenne TekcTOBBIX 3a/1a4

20 anreOpanIeckKuM METOIOM 15.10.2025
21 Pemienue TeKCTOBBIX 3a1a4
anreOpanyeckuM METO0M 17.10.2025
) Pemenne TekCTOBBIX 3a/1a4
anreOpanvIeckKuM METOIOM 20.10.2025
3 Kontponbaas pabora mmo Teme
"VpaBHEHHUS C OTHON TIepeMEHHO" 22.10.2025
24 VpaBHEHHE C ABYMs TIEPEMEHHBIMH 1 €T0 EI/I@H/I(.)TeKa LHOK
rpadmx 24102025 | NitDs://m.edsoo.ru/7f4
o5 YpaBHEHHE C ABYMs IIEPEMEHHBIMH 1 €T0 BI/I6HI/I.0TGK3 LHOK
rpaduK 05.11.2025 @tt9§.{/m.edsoo.ru/7f4
26 Cucrema ByX JUHEWHBIX YpaBHEHUN C
JIBYMSI TIEPEMEHHBIME U €€ pelIeHue 07.11.2025
07 Cucrema IByX JUHEWHBIX YpaBHEHUN C
JIByMsI IEPEMEHHBIMH U €€ pelIeHne 10.11.2025
o8 Cucrema IByX JTMHEWHBIX YPaBHEHHUH C
JIBYMSI IIEPEMEHHBIMU U €€ peIIeHUe 12.11.2025
09 Cucrema IByX JUHEWHBIX YpaBHEHUH C
JIByMsI IEPEMEHHBIMH U €€ pelIeHue 14.11.2025
Pemenne cucrem 1Byx ypaBHEHHUM, OJTHO Bbubnuorexa LIOK
30 13 KOTOPBIX IUHEHHOE, a APYyroe — https://m.edsoo.ru/7f4
BTOpOJi CTereHu 17.11.2025 | 3d23a
Pemenue cucrem IByX ypaBHEHUM, OJJHO bubmmoreka IIOK
31 13 KOTOPBIX JUHEHHOE, a APyroe — https://m.edsoo.ru/7f4
BTOPOU CTEMIEHU 19.11.2025 M
32 Pewienne cucreM AByX ypaBHEHUM, OJTHO
13 KOTOPBIX IWHEHHOE, a 21.11.2025



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43d55a

JIPYTro€ — BTOPOH CTENICHU

Pewienne cucteM ABYX ypaBHEHUM, OTHO

33 U3 KOTOPBIX JTMHEHHOE, a Ipyroe —
BTOPOM CTEICHH 24.11.2025

34 I'padryeckast HHTEpPIPETALNS CUCTEMBI
YpaBHEHUH C JABYMSI IEPEMEHHBIMU 26.11.2025

35 Pemenne TekcTOBBIX 3a4a4
anredpanvaeckuM criocodom 28.11.2025

36 Pemenne TekcTOBBIX 3a1a4
anredpanvaeckuM criocooom 01.12.2025

37 KonTponbras padora mo teme "Cuctemsl
ypaBHEHHI" 03.12.2025

38
UwncnoBple HEpaBEHCTBA U X CBOWCTBA 05.12.2025

bubmoreka IIOK

39 YucoBble HEPABEHCTBA U UX CBOWCTRA 08.12.2025 httDSZ //rn.edsoo.ru/7f4
JluHeliHbIC HEPaBEHCTBA C OJTHON bubamoreka LIOK

40 https://m.edsoo.ru/7f4
HIePEMEHHON 1 MX pellCHUe 10.12.2025 | ——F=——— 3
Jlunelinpie HEpaBEHCTBA C OJTHOM bubmoreka [JOK

4l https://m.edsoo.ru/7f4
HIePEMEHHON 1 MX pellCHUe 12122025 | = H pra— :
JluHeiliHbIC HEPABEHCTBA C OJTHOM bubanorexa LIOK

42 https://m.edsoo.ru/7f4
MEPEMEHHON U UX pelICHUE 15.12.2025 = : :

43 Cuctembl TMHEHHBIX HEPABEHCTB C OJHOU
TIEPEMEHHON U X pelIeHNe 17.12.2025

a4 Cuctembl TMHEHHBIX HEPABEHCTB C OJHOU
MIEPEMEHHON U X pPEelIeHNe 19.12.2025

45 CucTeMbl TMHEWHBIX HEPABEHCTB C



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

OIHOH MEPEMEHHON 1 UX PEIICHUE

22.12.2025

16 bubnuoreka [JOK
KBaznparHble HepaBeHCTBA U MX PELICHUE 24.12.2025 bj[tp.s,i/ /m.edsoo.ru/7f4
17 bu6nmoreka IJOK
KBanpaTHble HepaBeHCTBA M MX PEIICHUE 26.12.2025 bj[tE)?:/ /m.edsoo.ru/7f4
418 bubnuoreka [JOK
KBaznparHble HepaBeHCTBA U MX PELICHUE 29.12.2025 thPSE!/ m.edsoo.ru/7f4
49 KBaapaTHbIe HEPAaBEHCTBA U HX PEIICHHE
12.01.2026
50
KBanpaTHbIe HEpaBEeHCTBA U X PEUICHHE 14.01.2026
I'pacdnueckas nHTEpIIpETaNINS HEPABEHCTB Bubmuorexa [JOK
o1 ¥ CHCTEM HEPABEHCTB C JIByMs https://m.edsoo.ru/7f4
nepeMeHHBIMU 16.01.2026 3b098
I'padmueckast uHTEpHIpETAIMS HEPABEHCTB
52 Y CUCTEM HEPaBEHCTB C JIBYMS
HepeMEHHBIMU 19.01.2026
53 KontponbHas pabota o Teme
"HepaBencrsa" 21.01.2026
54 KBanpatuunas GpyHkims, e€ rpaduk u bubmmorexa [IOK
CBOMCTRA 23.01.2026 tIE'[E)S L// m.edsoo.ru/7f4
55 KBanparnunas ¢pyHkims, e€ rpagux u bubnuoreka [JOK
cBoiicTBa 26.01.2026 | Nt0s://m.edsoo.ru/774
56 Ksagpatnunas ¢ynkuws, e€ rpapuk u Bbubmuoreka LIOK
CBOMCTBA 28.01.2026 b!ﬁ]ﬁ?sﬂm .edsoo.ru/7f4
57 IMapabona, KOOpAMHATHI BEPIIUHBI bubmmoreka IIOK
11apaboJibl, OCh CHMMETPHMH IapaboIIbl 30.01.2026 DEtD.S:./ /m.edsoo.ru/7f4
58 ITapabosa, KOOpAMHATH BEPIITHHBI bubnuoreka [1OK



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f439eb4

ntips://rn.edsoo.ru/ /14

napaboJibl, 0Ch CUMMETPHHU MapadoIbl 02.02.2026 T34
59 ITapa6oa, KOOPMHATEI BEPIINHEI BuGmuoreka LIOK
mapaboJIbl, 0Ch CHMMETPUHN TTapaboITel 04.02.2026 bttPS:/ /m.edsoo.ru/7f4
60 ITapaboma, KoOpAMHATH BEPIITHHBI bubmmoreka [JOK
mapaboJIbl, 0Ch CHMMETPHH TapaboITbl 06.02.2026 bttP_S:/ /rn.edsoo.ru/7f4
61 ITapa6oa, KOOPMHATEI BEPIINHEI buGmuoreka LIOK
napaboJbl, OCb CUMMETPHHU N1apadoJIbl 09.02.2026 bttpf :,.// rn.eds00.ru/7f4
62 [MTapaboina, KOOPAWHATHI BEPLIMHBI
napaboJibl, OCh CUMMETPHHU MapadoIbl 11.02.2026
63 I'paduku pynkmmii: y = kX, y = kx + b,
y=ki/x, y=x3, y=vx, y=|x| 13.02.2026
64 I'paduku pynknmii: y = kx, y = kx + b,
y=k/X, y=x3, y=vX, y=[X| 16.02.2026
65 I'paduku pynkmmii: y = kx, y = kx + b,
y=k/x, y=x3, y=vX, y=[X| 18.02.2026
66 I'paduku pynkmmii: y = kX, y =kx + b,
y=K/X, y=x3, y=vX, y=[X| 20.02.2026
67 I'paduku pynkmmii: y = kX, y =kx + b,
y=k/X, y=x3, y=vX, y=|X| 25.02.2026
68 I'paduku pynkmii: y = kx, y = kx + b,
y=k/X, y=x3, y=vX, y=[X| 27.02.2026
69 Bu6nmoreka IJOK
Kontpossnas pabora no teme "Oynkiun" 02.03.2026 t]tt.DSZ‘/ /rn.edsoo.ru/7f4
20 Bu6nmoreka IJOK
ITonsATHE YHCIIOBOM MOCIIEI0BATENLHOCTH 04.03.2026 bttf’si/ /rn.edso0.ru/7f4
3amanne MocieI0BaTEeIHHOCTH bubnuoreka [IOK
71 https://rn.edsoo.ru/7f4

peKyppeHTHOH hopmynoitl u popmyioit
N-ro uieHa

06.03.2026

3ebda



https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ebda

Apudmernyaeckasi 1 reOMeTpUIecKas

bu6mmoreka IJOK

72 .
nporpeccuu 11.03.2026 | Nitps://rn.edsoo.ru/7f4
73 ApudMeTHIECKas H TeOMETPHUIECcKast Bubmmoreka LIOK
MPOTPECCUH 13.03.2026 t]t'tAps.‘//m.edsoo.ru/7f4
. bubmuoreka IIOK
T€OMETPUYECKOHN POrpeccuii, CyMMBbI 3f58a
IEPBBIX N WIECHOB S
. bubanoreka [IOK
TeOMETPUUYECKON POrpeccuil, CyMMBbI 3ef2c
MEPBBIX N YICHOB
. bubmuoreka LIOK
T€OMETPUUYECKON POrpeccuil, CyMMBbI 3f0c6
MEPBBIX N YICHOB
. bubmuoreka IIOK
TeOMETPUUYECKON POrpeccuil, CyMMBbI 3f72e
MEPBBIX N YICHOB
. bubmuoreka IIOK
TEOMETPHUYECKOU MTPOrPECCH, CYMMBI 3f8a0
MIEPBBIX N YICHOB
79 N3o0paxenne 4ieHOB apuMeTHIecKor U 25 03.2026

TEOMETPUUYECKON MTPOrpECCU TOUKAMHU Ha

KOOpI[PIHaTHOﬁ IINIOCKOCTHU



https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43f8a0

M3obpakeHue 4IeHOB apu(hMETHUSCKON 1

80 27.03.2026
reoMeTpUYECKOM Nporpeccuii ToukaMu Ha
KOOPJMHATHOM MJIOCKOCTU
81 JIMHEMHBIN U KCTTOHEHIIMAIBHBIN pOCT
06.04.2026
82 C bu6mmoreka IJOK
JI03KHBIE IIPOLICHTHI .
08.04.2026 | NtDs://m.edsoo.ru/7f4
83 C Bu6nmoreka IJOK
JIO’KHBIC TIPOIICHTHI .
10.04.2026 htﬂtps.ﬂ//m.edsoo.ru/7f4
a4 KourposbHas pabota mo Teme "Uncnossie bubinoreka LIOK
IocJIe10BaTeIbHOCTH" 13.04.2026 ht[pi‘/ /m.edsoo.ru/7f4
[ToBTOpenwue, obo0IIeHNE 1
85 cucTeMaTH3aIs 3HaHuH. 3amch, 15.04.2026
CpaBHEHHE, ICHCTBUS C ICHCTBUTEIBHBIMU
YHCIIAMH, YUCIIOBAS TIPsMast
IToBTOpenwue, 0600IIeHNE U
86 cucTeMaTH3anus 3Hanuil. [IpoueHTsl,
OTHOIICHUS, POTIOPIIAN 17.04.2026
IToBTOpenwue, 0600IIeHNE U
87 cuctemarusanus 3Hanuit. Okpyrienue,
npuOIMKEHNE, OLCHKA 20.04.2026
[ToBTOpeHwue, 0000IICHIE U
5 p Bu6nmoreka IJOK
88 cHCcTeMaTu3alys 3HaHui. Pemenne 29 04.2026 https://m.edso0.ru/7f4
TEKCTOBBIX 3a/1a4 apU(METHICCKAM 43p12
CII0COOOM —=
39 [ToBTOpenue, 0000IICHKE U bubnuoreka [1OK



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443b12

N 24.04.2026 htips://rn.edsoo.ru/ /14
cHCTEeMaTH3aIUs 3HAHWH. Pemiennel 43cda
TEKCTOBBIX 3a1a4 apu(pMeTHIECKUM
criocobom
IToBTOpEHME, 0000IICHIE U BuGmiorexa LOK
00 cucTeMaTtu3anys 3HaHui. Pelienue 27.04.2026 https://rn.edsoo.ru/7f4
TEKCTOBBIX 33J1a4 apU(PMETUICCKUM 43feé ' '
crocobom
[ToBTOpenwue, obo0IIeHNE 1 Bu6miorexa LIOK
01 CHCTEMATHSAIIIA SHAHI, 29.04.2026 | https:/rn.edsoo.ru/74
IIpeoOpaszoBanue anredpandecKux 4471ca
BBIPKCHUH, TOMMYCTUMbIE 3HAYCHUS
[ToBTOpenwue, obo0IIeHNE 1 Bu6miorexa LIOK
02 CHCTEMATHSAIIIA SHAHI, 04.05.2026 | hitps:/rn.edsoo.ru/74
IIpeoOpaszoBanue anredpandecKux 44364
BBIPOKCHUH, TOMYCTUMbIE 3HAYCHUS
IToBTOpenue, 06o0IIeHIE U Bumorexa LIOK
93 CHCTCMATHAI SHAHMH. 06.05.2026 | https://rn.edsoo.ru/7f4
IIpeo6pazoBanue anredpandecKux 4462
BBIPOKCHUMH, TOMYCTUMbIE 3HAYCHUS
IToBTOpenwue, 0600IIeHNE U Bumorexa LIOK
94 CHCTCMATHAI SHAHMH. 08.05.2026 | https://rn.edsoo.ru/7f4
IIpeo6pazoBanue anredpandecKux 44394
BBIPOKEHUMH, TOMYCTUMBIE 3HAYCHUS
[ToBTOpeHwue, 0000IICHNE U Bu6mmorexa LIOK
05 CUCTCMaTHu3alnusa 3HAHHH. (DyHKI_[I/H/I. 11.05.2026 httDS//rn.edSOO.rU/7f4
MOCTPOCHHUE, CBOWCTBA U3YUEHHBIX 44c56
dhyHKIHI
96 IToBTOpenwue, 0600IICHNHE U bubmmoreka [IOK
cucTeMaru3anus 3HaHui. OyHKIuu: 13.05.2026 httPS/ /rn.edsoo.ru/7f4



https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f444f44

IIOCTPOCHUE, CBOMCTBa N3YUYCHHBIX

dhyHKIHI

IToBTOpEHME, 0000IICHIE U

. . bu6munoreka LIOK
HIOCTPOCHHNE, CBOICTBA N3yYEHHBIX 45163
dhyHKIHI
IToBTOpCHMUE, 0606H_ICHI:IC u Bu6morexa LIOK
08 CUCTCMaTu3anud 3HAaHUU. (DyHKHI/H/I 1 18.05.2026 httpS://m . edSOO. ru/7f4
HIOCTPOCHHUE, CBOICTBA N3yYEHHBIX 452¢6
hyHKIII
[loBTOpenue, 06001IeHNE U Bubmuorexa [JOK
99 cucTeMaTtu3auus 3HaHui. I'paduueckoe 1 20.05.2026 | https://m.edsoo.ru/7f4
pelIeHre ypaBHEHUH U UX CHCTEM 45516
100 Htorosas KOHTpoJbHAS paboTa 1
22.05.2026
[ToBTOpeHue, 0000IICHNE U
101 cuctemMaTu3anus 3Hanuil. [paduueckoe 1 25.05.2026
pelleHre ypaBHEHUH U UX CUCTEM
102 OO0o01eHne U cucTeMaTh3anus 3HaHUR 1
26.05.2026
OBLIEE KOJIMYECTBO YACOB T10 102

[TPOT'PAMME



https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f4452e6
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

7 KJIACC

Kon

nposepsieMo! o

nezviakinln

[IpoBepsieMble MpeIMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOI
o0pa3zoBaTeJIbHO MPOrpaMMbl OCHOBHOTO 0011ero 00pa3oBaHusI

Yucna ¥ BEIYUCICHUS

BhImonHATh, coueTast yCTHBIE U MUCbMEHHbIE IPUEMBI, apu(METHYECKUE JeHCTBUS

C palluOHaJIbHBIMU YU CJIaMU

HaxonuTh 3Hau€HHs YUCIIOBBIX BBIPAXKEHUH, IPUMEHSTH pa3HOOOpa3HbIe CIIOCOOBI

12 1 nOpUEMBl  BBIYMCICHHMS 3HAUCHMH JAPOOHBIX BBIPAXKEHUH, COIepKaIlinx
O0OBIKHOBEHHBIC U JCCATHYHBIE IpOOU
[lepexoauts OT omHOH (opMBI 3ammcu uucen K Apyrod (mpeoOpa3oBBIBATH

13 NecATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YACTHOCTH, B OECKOHEUHYIO IECATUUHYO IPOOh)

14 CpaBHUBATh U YHOPSIOYMBATH PALIMOHATIBLHBIE YHCTIA

15 OKpyTIATH YHCa
BBINONHATE NPUKUAKY W OLICHKY PE3yJIbTaTa BBIYMCICHUN, OLICHKY 3HAYCHUN

1.6 YHCIIOBBIX BBIPQKCHUI. BBIMONHITE JEHCTBHS CO CTENEHSMHU C HATypalbHBIMU
MoKa3aTessIMU

17 [IpuMeHsITh NpPU3HAKK JETUMOCTH, Pa3jIoKeHHE HAa MHOMKHUTEIH HaTypalbHBIX|
rcen
Periate npakTUKO-OpUEHTHPOBAHHBIE 3a7jauy, CB3aHHbIC C OTHOIICHHUEM BEIUYHH,

18 [IPONOPLMUOHANIBHOCTBIO BETUYMH, MPOLEHTAMH, HMHTEPIPETUPOBATH PE3YJIbTATHI
pemieHus 3a7a4y  C  y4ETOM OrpaHMYEeHHH, CBS3aHHBIX CO CBOHCTBaMH
paccMaTpuBaeMbIX OOBEKTOB

2 AnreOpandeckue BhIPaKEHUS

91 Vcnonb30BaTh anreOpandeckyro TEPMHHOJOTHIO U CHMBOJIMKY, NIPUMEHSTH €€ B

porecce OCBOCHUS yueOHOTO MaTrepuana




HaxonuTe 3HadeHUS 6YKB6HHI>IX BI:Ipa)KCHI/Iﬁ IIpyu 3aJlaHHBIX 3HAYCHHAX

2.2
[IEPEMEHHBIX
23 BrimonHATs peoOpa3oBaHMs LENOro BBIPAXKEHHWS B MHOTOWIEH IMPHUBEACHUEM
. OJTOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK
BBINOTHATS YMHOXKEHHE OJHOWIECHA HA MHOTOWICH ¥ MHOTOWIEHA HA MHOTOWIEH,
24 [IPUMEHSTH ()OPMYJIbI KBagpaTa CyMMBI U KBaJpaTa pa3HOCTH
OcyIecTBIATh Pa3I0KEeHUE MHOTOWIEHOB HA MHOXKHUTEIIN C TIOMOIIBIO BHIHECEHHS
25 3a CKOOKHM OOIIEr0 MHOMKHTEINS, TPYIITUPOBKH ClIaraeMbIX, MPUMEHEHHS (HOopMyIT
COKPAIEHHOIO YMHOKECHUS
26 [TpuMeHsTh MpeoOpa3zoBaHUsi MHOTOWICHOB ISl PEICHHs Pa3iWYHbIX 3a1ad U3
. MaTeMaTHKH, CMEKHBIX ITPEIMETOB, U3 pealbHOMN MPaKTUKU
97 Mcnonb30BaTh CBOWMCTBA CTENEHEHM C HaTypajJbHBIMUA I[OKAa3aTeAMHU s
. peoOpa3oBaHysl BEIPKEHHI
3 YpaBHEHHS 1 HEpABEHCTBA
Peiate nuHEHbIE ypaBHEHHSI C OAHOW IEPEMEHHOM, IPUMEHSISI IPABUIIA [IEPEX0AQ)
31 OT UCXOJHOTO YPaBHEHUS K PaBHOCHIBHOMY eMy. IIpoBepATh, SIBIAETCS JIN YUCIIO
KOPHEM ypaBHEHUS
32 [IpumensTs rpaduuecKkue METOAbl NPU PELICHWH JIMHEWHBIX YpPaBHEHHH U HUX
. CHUCTEM
33 [lonGupath mMprUMEpHI Map YHCE, ABISIOUINXCS PELICHUEM JINHEHHOTO YPaBHEHHUS C
. TByMsI [TE€PEMEHHBIMU
CTpouTh B KOOPAWHATHOM IUIOCKOCTH TIpadUK JIMHEWHOTO YpPaBHEHHS C JIByMs
34 [IepEMEHHBIMH; TOJIB3YSICh IPaMKOM, IPUBOANUTH IPUMEPDI PELLICHNST YPABHEHHS
35 Permath cucTeMsl IByX JIMHEHHBIX YpaBHEHUH ¢ ABYMS IEpEMEHHBIMH, B TOM YHCIIE
. rpaduyecKn
CocCTaBIATh U pelIaTh JTUHEHHOE ypaBHEHHE MIIN CUCTEMY JIMHEWHBIX YPaBHEHHUH 110
3.6 YCIIOBUIO 3a/lady¥, MHTEPIPETHPOBATh B COOTBETCTBHH C KOHTEKCTOM 3a/aqH
[TOJTy9E€HHBIA Pe3yIbTaT
4 KoopnuHate! u rpaduku. OyHKIUH
M300pakaTh Ha KOOPAWMHATHOW MPSMON TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
4.1

KOOpJAuWHaTaM, JIy4du, OTPE3KHU, HHTCPBAJIbI, 3aIIUChIBATh YW CJIOBBIC IIPOMEKYTKH HA

anre0panaecKoM S3bIKE




OtMmedarth B KOOpHHHaTHOﬁ IIJIOCKOCTH TOYKH I10 3aJlaHHBIM KOOpAWHAaTaM

4.2
Ctpouts rpaduku nuHeHBIX QyHKIHMHA. CTPOUTH rpaduK QYHKIHH Y
4.3 _
= x|
OnuchIBaTh C MOMOILIBIO (PYHKIUH M3BECTHBIE 3aBHCUMOCTH MEXIY BEIUYMHAMH:
4.4 CKOpOCTb, BpeMs, paccrosHue, LEHY, KOJIMYECTBO, CTOUMOCTb,
[IPOM3BOJUTEIBHOCTD, BpeMs, 00bEM paboThI
4.5 Haxonuts 3HaueHre GyHKIMH 10 3HAYEHUIO e€ apryMeHTa
[lornMaTe TpaduUecKUid Cmoco0 TIpEeACTaBICHWS M aHaau3a WHGOPMAINH,
4.6 M3BJIEKaTh U MHTEPIPETUPOBATh HHPOPMALMIO U3 IPpaQUKOB peaabHBIX MPOLIECCOB
1 3aBUCUMOCTEN
Konx

nposepsieMo! o

neivikiala

IIpoBepsieMble MpeAMeTHBIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOI
00pa3oBaTebHOM MPOrpaMMbl OCHOBHOIO 00111ero 00pa3oBaHuA

Hucia 1 BEIYUCICHUSA

lcronp30BaTh HayaJbHBIC MNpEACTABJICHUS O MHOKECTBC ,Z[eﬁCTBPITeJ'ILHBIX YHUCCJI|
JJIs1 CPABHCHUS, OKPYIJICHUA U BBI‘IPICJ'IGHPIIZ, I/I306pa)KaTI> HeﬁCTBHTeHLHBIe YHUCJIq

TOYKAMU Ha KOOPAMHATHOU IIPSIMOM

[MpuMeHsITh TIOHATHE apu(PMETHYECKOTO  KBAJPATHOIO  KOPHS, HAXOJAUTh

KBaJApaTHBIC KOPHH, UCIOJIB3Yys IIPpU HCO6XOI[I/IMOCTI/I KaJIBKYJIATOP, BBIIIOJJHATH

1.2
peoOpa3oBaHus BBIPAKEHUH, COJIEpXAIUX KBaJpaTHbIC KOPHH, HCIIONb3YsI
CBOMCTBA KOpHEHN

13 Vcrionb30BaTh 3aMCH OOJNBLIMX U MAJIBIX YHCEIT C TIOMOIIBIO IECATUYHBIX Apo0eit 1
creneHel yucna 10

2 AnredpanvecKkue BhIpaKeHNS

21 [IprMeHSTh OHATHE CTETEHH C LEJIBIM MTOKa3aTeJIeM, BBIOJIHATE Pe0Opa3oBaHus
BBIPAKEHUM, COEPMKAIINX CTENEHU C LENBIM [TOKa3aTelleM

29 BEIMONHATE TOXIECTBEHHBIE MPeoOpa3oBaHMsA PAlMOHAJIBHBIX BBIPAXKEHUH HA

OCHOBC ITpaBUJI ,IleﬁCTBHfI HaJ MHOI'O4JICHAMH U




anreOpanvdecKuMu ApoOIMU

2.3 PackianbiBaTh KBaApaTHBIA TPEXUWICH HA MHOKHUTEIU
24 [IpumenaTs mpeoOpa3oBaHHUS BHIPAKCHHNA IS PEHICHUS Pa3MUYHBIX 3a7ad W3
MaTEMAaTHKHU, CMEKHBIX [IPEAMETOB, U3 PEAbHOU MPAKTUKH
3 YpaBHEHHS U HEpABEHCTBA
Pewiate JMHEHBIE, KBaJpaTHbIE YpPaBHEHMS M palUOHAIBHBIC YPaBHEHUS,
3.1 CBOJSIIMECS K HUM, CHCTEMBI IBYX YPAaBHEHUU C ABYMsI IEPEMEHHBIMU
[IpoBOINTE MPOCTEHIINE UCCIECAOBAHUS YPAaBHEHUN M CUCTEM YpaBHEHWH, B TOM
3.2 qHClie ¢ pUMEHEHHeM TpadUIecKux IMpeICTaBIeHui (ycTaHABIMBATh, UMEET JIH
YpaBHEHHE WM CHCTeMa YPaBHEHHUI PEIISHHS, €CIIH UMEET, TO CKOJIBKO, H IIpOoYee)
[lepexomuTh OT CIOBECHOU (hOPMYITUPOBKH 3a/1a4H K €€ anre0pandeckoil MOJIENH C
33 [IOMOILIBIO COCTABJICHUS YPAaBHEHUS WIIM CUCTEMBI YpaBHEHUI, UHTEPOPETUPOBATDH B
COOTBETCTBHU C KOHTEKCTOM 3aJa4M MOJTYYEHHBIH Pe3yIbTaT
[IpyMeHATh CBOMCTBAa YHMCIOBBIX HEPABEHCTB ISl CPaBHEHHs, OIIEHKH, peIlaTh,
3.4 JTMHCIHBIC HEPABCHCTBA C OJHOMN MEPEMEHHON U UX CUCTEMBI, JaBaTh IpaduIeCcKyI0
MJUTIOCTPALIMI0 MHOYKECTBA PEIICHNI HEpaBEHCTBA, CUCTEMbI HEPaBEHCTB
4 DyHKIIN
[loHnMaTh W WMCHONB30BATh (YHKIMOHAIBHBIE TIOHATHUS W SI3BIK (TEPMUHBL,
a1 CUMBOJIMYECKHE O0O3HAUCHUsI), OMPENENATh 3HaueHHe (PYHKIUU IO 3HAYCHHIO
ApryMeHTa, ONPEIeIATh CBOWCTBA (DYHKIIMH TI0 €€ TpaduKy
CtpouTh TpaduKu 3JeMEHTapHBIX (YHKIIHA BAIA!
y = K/x
y
4.2
k/x

2 o . N
LY =x%, y =X, y = [x|, OIIHCHIBATH CBOICTBA YNCITIOBON PYHKIMH 110 €& TpaduKy

9 KJIACC



Kox

nposepsieMo! o

nelviakiala

IIpoBepsieMble MpeAMeTHbIE Pe3yJIbTATHLI 0CBOCHUS] OCHOBHOI
00pa3oBaTebHOM MPOrpaMMbI OCHOBHOIO 0011ero 00pa30BaHUA

Urcia ¥ BRIYUCICHUS

CpaBHUBATH U yIIOPSAI0YNBATH PAIlMOHAIBHBIE H HPPAIOHAIBHEIE YUCIIA

BEINONIHATE apI/I(bMeTI/IIIeCKI/IC JICHCTBUS C palrOHAJIbHBIMH YHCJIaMH, COYCTasd

12 YCTHBIE W NMHCHbMEHHBIE MPUEMBI, BBINOIHATH BBIYMCICHHS C MPPallMOHATIBHBIMU
UCIaMU

13 HaxoauTe 3HaueHHs CTENEeHeM C LEeNbIMH INOKa3aTeNsMH U KOpPHEH, BBIYMCIATH,
3HAYEHUS YUCJIOBBIX BRIPAKEHUIN

14 OKpyrJIATE ~ ACUCTBUTENBHBIE YHCIA, BBIIOJNHATh MNPUKUAAKY  PE3yIbTaTa)
BBIYMCIICHUH, OLICHKY YHCIOBBIX BBIPAXKEHUI

2 'YpaBHEHUS U HEpAaBEHCTBa

91 Pemarp JMHEHHBIE W KBaApaTHbIE YPAaBHEHUS, YPaBHEHUs, CBOIALIMECS K HHM,
pocTeiine ITpoOHO-paoOHaAbHBIC YPAaBHEHHUS

59 Pemars cuCTEMBI IByX JIMHEHHBIX YPAaBHEHUH ¢ ABYMs IEPEMEHHBIMU M CUCTEMBI
IByX YpaBHEHHH, B KOTOPBIX OJIHO YPaBHEHUE HE ABISACTCS JTUHEUHBIM
PemaTh TEKCTOBBIE 3aJaull aNreOpandeckuM CIOCOOOM C MOMOIIBIO COCTaBICHUS

2.3 YpaBHEHUS WM CUCTEMBI IBYX YPaBHEHUH C IByMsI IEPEMEHHBIMHU
[IpoBOANTE IPOCTEHIINE UCCIIEIOBAHUS YPABHEHUN M CUCTEM YpaBHEHWi, B TOM

24 4riciie ¢ MPUMEHEHNEM IpapMuecKuX MpelcTaBlIeHni (HanpuMep, YCTaHaBINBaTh,
MMEeT JIM YpaBHEHHE WIN CUCTEMa YPaBHEHUH PELICHUs, €CJIM UMEET, TO CKOJIBKO)

95 Periate IMHEIHbIE HEPABEHCTBA, KBaIpaTHBIC HEPABEHCTBA, M300pakaTh PELICHUE
HEPABEHCTB Ha YMCIIOBOM MPSIMOM, 3alKChIBAaTh PEIICHUE C TOMOIIbIO CHMBOJIOB

26 Pemars cucTeMbl JTUHEMHBIX HEPABEHCTB, CHUCTEMbI HEPABEHCTB, BKIHOYAIOIIUE

KBaApPaTHOC HECPABCHCTBO, I/I306pa)KaTB peuicHue




CHUCTCMbI HCPABCHCTB Ha YHCIOBOH HpﬂMOﬁ, 3alMUChIBATL PCHICHHUC C IMMOMOIIBIO

CHUMBOJIOB
2.7 crnionb30BaTh HEPAaBEHCTBA P PEILICHUN Pa3IHMYHbBIX 33134
3 OyHKIMH
Pacrio3HaBath  (QyHKIMHM HM3yYeHHBIX BHIOB. [loKa3piBaTh CXeMaTHYECKH|
31 PACIONIOKEHNEe Ha KOOPJMHATHOW IUIOCKOCTH rpadukoB ¢yHKimi Bupa: Y=KX,
y=kx+b, y=k/x, y=ax’+bx+C, B 3aBHCHMOCTH OT 3HaucHHH KOA()(HIUCHTOB,
OTIMCHIBATh CBOMCTBA (pyHKITHIT
[loka3plBaTh CXEMAaTHYECKH pACHOJIOKEHHE Ha KOOPAWHATHOW IJIOCKOCTH
3.2
rpadukoB ¢pyHKuui Buga y = VX, y = [X| ¥ OmHCHIBaTh CBOMCTBA (QYHKIUIA
Ctpouts W u300pakaTh CXeMaTHUECKH TpadUKH KBaAPATUIHBIX (DYyHKIHH,
3.3 OIMCHIBATh CBOMCTBA KBAAPATUYHBIX (DYHKIHH 110 UX TpaduKam
Pacrio3naBath KBajgpaTHuHyro (yHKOUIO 10 (opMmyie, HPUBOAUTH IPUMEPH]
3.4 KBaJpaTUYHBIX (QYHKIWI U3 peaabHON KU3HH, (PU3HKH, TEOMETPHU
4 ApudmMeTryeckas U TeOMETpHUECKasl TPOTPECCUH
41 Pacrio3HaBaTh apu(METHUECKYI0 M TE€OMETPUYECKYIO0 IMPOTPECCHU TIPH Pa3HbIX|
crioco0ax 3a1aHus
BEIOTHATH BEIYHMCICHHS C HCIIOJIB30BaHHEM (POpMYIT N-2o WieHa apuMeTHIeCKOH
4.2 W TEOMETPUYECKOH MPOrpecCuii, CyMMBI TIEPBBIX N YWICHOB
43 300paskaTh WIEHBI MOCIIEA0BATEILHOCTH TOYKAMU HAa KOOPIMHATHON TJIOCKOCTH
Perrate 3a1auu, CBSI3aHHBIE C YMCIIOBBIMH TIOCJIEIOBATEIBHOCTSMHU, B TOM YHUCIE
4.4

3aaud W3 pealbHOM JKM3HM (C WCIIONB30BAHUEM KallbKYJISTOpa, MU(MPOBBIX

TEXHOJIOTHUI)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHNS
1 Umncna 1 BBIYUCICHUS
JlpoOu 0OBIKHOBEHHBIE U ACCATHYHBIE, TIEPEX0]] OT OAHON (OpMBI 3arucH APOOEH K APYToi.
11 [loHsATHE pPALlMOHATIBLHOIO YHWCIA, 3aMUCh, CPABHEHUE, YNOPSIOYHMBAHUE PAIlMOHATBHBIX
qrcen
12 ApudmeTnuecKkue NeHCTBHS C pallMOHAIBHBIMU YWCIIaMHU. PemeHue 3amad w3 peambHON
[PAKTUKU HA YaCTH, Ha APOOH
13 CreneHb C HaTypaJbHBIM IOKa3aTeJeM: OINpeJesieHre, Mpeo0pa3oBaHre BHIPAKCHUN Ha
OCHOBE OIpe/IeNICHHS, 3aIUCh OOJBIINX YHCEI
14 [IponeHTH!, 3aIUCh NPOLIEHTOB B BUAE APOOH U APOOH B BUAE MPOLEHTOB. TpH OCHOBHBIE
3a/1a4M Ha TPOLIEHTHI, PEIICHNE 331a4 U3 PEAIbHOW IPAKTHKH
. VMEHEHNE TPU3HAKOB JEIMMOCTH, Pa3I0KEHUE Ha MHOXKUTEIN HATYPaIbHBIX YHCET
1.5 [IpmeHeHne 3HAKOB JEITUMOC a3J10KEHNE HAa MHOXKHTE aTypa. ce
1.6 PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE ITpsiMasi 1 00paTHast POMOPIUOHAIEHOCTH
2 AJNreOpanveckue BEIpaKeHHS
51 [lepeMeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAXKEHHA C NEpeMEHHOW. JloMycTHMBIE 3HAYEHUs
[IEPEMEHHBIX
59 [IpencraBieHne 3aBUCUMOCTH MEXAY BeJIWYMHAMHU B Buae (opmysbl. Beraucienus mo
dhopmynam
23 [IpeoOpazoBaHre OYKBEHHBIX BBIPAXKEHUH, TOXKIESCTBEHHO PABHBIC BBIPAYKECHUS
2.4 CBoOJCTBa CTENEHN C HATYPAIBHBIM MTOKa3aTeNeM
25 OpHounieHs! 1 MHOrouwieHsl. CteneHb MHorowineHa. Cllo)KeHHe, BBIYUTaHWE, YMHOXKEHHE
MHOTOUYJIEHOB
26 @OopMyJIBl COKPAIEHHOTO YMHOXKEHMS: KBaJIpaT CyMMbI M KBaapaT pasHOcTH. DopMmyiia
pa3HOCTH KBaJIpaToB. Pa3nojkeHrne MHOTOWIEHOB HA MHOXKHUTETH
3 YpaBHEHHA




31 YpaBHEHHE, KOpPEHb ypaBHEHUS, TpaBuia mpeoOpa3oBaHus ypaBHEHHS, PAaBHOCHIBLHOCTD
YpaBHEHUI

32 JIuHeliHOe ypaBHEHUE C OJHON NEPEMEHHOM, YWCIO0 KOpPHEH JMHEHHOro ypaBHEHUS,
[pEUICHUE JINHEWHBIX YPABHEHUI

33 CocraBneHue ypaBHEHHUIl IO YCJIOBHIO 3agadu. PelneHne TEKCTOBBIX 3alad C ITOMOILBIO
YpaBHEHUI

3.4 JInHeitHOe ypaBHEHHE C IBYMSI IEPEMEHHBIMU U €ro Tpaduk
Cucrema ABYX TMHEHHBIX ypaBHEHUI ¢ IByMs IepeMEHHBIMU. Perienne cucteM ypaBHEHUN

3.5 CIOoCcOOOM MOACTaHOBKHU. llpuMepsl peIIeHus] TEKCTOBBIX 3aJad C IOMOIIBIO CHUCTEM
YpaBHEHUI

4 KoopnuHate! u rpaduku. @yHKIUH

41 Koopannara TOuky Ha npsiMoOi

4.2 Hucnossle IpoMeXyTKHU. PaccTossHue Mex Ay ABYMs TOUKaMH KOOPIAUHATHOMN NPSAMOMN

43 [IpsimoyrompHas cuctema koopauHat, oc OX m Oy. AOcmmcca W OpAMHATAa TOYKH HA
KOOPAMHATHOH TUIOCKOCTH

44 [Ipumeps! rpadukoB, 3anaHHbIX HopMynamu. UTeHne rpadukoB peaabHbIX 3aBUCUMOCTEH

4.5 [onsitie ¢pynkunu. ['paduk Gynkumuu. CoiicTBa GyHKIUIA

4.6 Jluneitnas ¢pynkuus, e€ rpaduk. ['paduk yHkmm y = [X|

47 ['padmyeckoe perieHne TMHEHHBIX YPAaBHEHUH M CUCTEM JIMHEWHBIX ypaBHEHUMA

Kon IIpoBepsieMblii 3J1eMEeHT COAePKAHNS

1 Uvicna ¥ BEIYUCICHHSA

11 KBagpaTHelii kopeHb u3 uucna. Ilonstre 00 wuppanuoHadbHOM uucie. JlecaTHYHbIE
MpUOJIMIKEHUS HPPALlMOHATIBHBIX YHCEI

19 CBoiicTBa apu(pMeTHYECKUX KBaJpaTHBIX KOPHEH W WX MPHMEHEHHE K MPeoOpa3oBaHUIO
YHMCIIOBBIX BBIPAKEHUI U BEIUMCIICHUSAM. J|eHICTBUTENBHBIE YHCIIA

1.3 Crernens ¢ 1epIM MToKazaTeneM 1 e€ cBoiicTBa. CTaHmapTHAs 3alliCh YUCITA




AIIFC6paI/I‘l€CKI/I€ BBIPpAXKCHUA

2.1 KBagpaTHbI TpEXUIIeH, pa3NoKeHHe KBAAPATHOTO TPEXWICHAa Ha MHOKHUTENN
2.2 AnreOpandeckas 1poob. OCHOBHOE CBOWCTBO allreOpandecKoil Apoou
2.3 CrnosxeHue, BEIUNTaHIE, YMHOXKEHNE, JISIICHNE alre0pandecKux qpobei
2.4 PanrioHaabHBIC BRIPOKECHHS U UX MPe0Opa30OBaHME
3 YpaBHEHUS U HEPABEHCTBA
31 KBanpaTtHoe ypaBHeHue, (hopMysia KOpHEH KBagpaTHOro ypaBHeHus. Teopema Buera
3.2 Perienue ypaBHeHUH, CBOISIINXCS K JIMHEHHBIM U KBaIPaTHBIM
3.3 [Ipocreiimme npoOHO-paiOHANIEHBIE YPaBHEHHUS
['paduueckast MHTEpNIpeTalMsd ypaBHEHUH ¢ JABYMsI NEPEMEHHBIMUA M CUCTEM JIHMHEHHBIX
3.4 YPAaBHEHUH ¢ IBYMs IEpEeMEHHBIMU. [IprMepBl pellieHNs] CUCTEM HEJIMHENHBIX YPABHEHUM C
IBYMSI IepEeMEHHBIMH
3.5 PelieHre TEKCTOBBIX 33/1a4 alreOpandeckuM crocooom
3.6 UmncioBble HEPAaBEHCTBA U X CBOMCTBA
3.7 HepaBeHCTBO ¢ 0/1HOI TepeMeHHOM
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JluHeliHble HepaBeHCTBA C OHOMN epeMEeHHOMN
3.10 CrcTemMbl TMHEWHBIX HEPABEHCTB C OJTHOM MEpeMEHHON
4 OYHKITUU
41 [Tonstue dynknun. OOMacTh ONpeneNeHnss 1 MHOKECTBO 3HaueHni (QyHKiuH. CriocoOs!
. 3aaHus PYHKIAN
4.2 ['padmk dyakun. Yrenue cBoiicTB PpyHKIMY 110 e€ rpaduky
4.3 [Ipumeps! rpadukoB GYHKIHNA, OTPAKAIOIINX PEaTbHBIE MPOIIECCHI
44 @OyHKIUM, ONMKMCHIBAIOIIUE NPSAMYI0 M OOpaTHYIO NPOIOPIMOHAIBHBIE 3aBUCUMOCTH, WX
. rpaduku
45 ®yukuuu y =x°, y = X°
4.6 Oyukun y = OX, y = [X|
4.7 ['paduueckoe pemieHne ypaBHEHHH U CUCTEM YpaBHEHHUH

9 KJUIACC



Kon

[IpoBepsieMblii 3JIeMEHT COJIePKAHUSA

1 Umncna 1 BEIYUCIICHUS

11 PanioHanpHble YUCla, WPpalMOHAJIbHBIE YHCId, KOHEYHbIE W OECKOHEYHBIE IEeCATUYHBIC
npobu
MHOKECTBO JeHCTBUTEIBHBIX YUCE, IeHCTBUTENBHBIE YUCIIA KaK OECKOHEYHbIE ECITUYHBIC

12 npoOu. B3anMHO 01HO3HAYHOE COOTBETCTBUE MEXKLy MHOYKECTBOM JICHCTBUTEIBHBIX YHCEI U
KoopauHaTHOU npsimol. CpaBHEHHE IEHCTBUTEIBHBIX YUCEI

1.3 ApudMeTHnuecKkne IeHCTBUS C ISHCTBUTSIIEHBIMA YHCIIAMHU
V3mepenust, npuOIKeHusl, OLEHKH. Pa3zmeprl 00BbEKTOB OKPYKaOLIEro MUpa, JUIUTEIbHOCTh

14 [POLIECCOB B OKpyXatomeM wupe. I[IpuOmmxkEéHHOEe 3HAYeHHWE BEIMYUHBI, TOYHOCTH
npubmkenus. Oxkpyrienue yncen. [pukuaka u oneHKa pe3ysibTaToB BHIYHCICHUN

2 YpaBHEHUSI U HEPABEHCTBA

2.1 YpaBHEHHS C OJHOU TIepeMEHHON

2.2 JIuneliHoe ypaBHeHuUe. Penienne ypaBHEHUH, CBOIAIIUXCS K TMHEHHBIM

2.3 KBanpaTtHoe ypaBHeHue. PenieHne ypaBHeHUH, CBOASIIMXCA K KBaIpaTHBIM

24 buksanpatHoe ypaBHeHue. IIpumepsl perieHusl ypaBHEHUM TPETbed U 4ETBEPTOM CTENEHEH
pa3IoKeHHEeM Ha MHOXXHUTEIH

2.5 Perrenue qpoOHO-palOHATILHBIX YPaBHEHHUH

2.6 Cucrembl ypaBHEHUH

2.7 YpaBHEHHE C JBYMSI IEPEMEHHBIME U €T0 Tpaduk

2.8 Perienue cucteM IByX JTMHEHHBIX yPaBHEHUI € ABYMsI IEPEMEHHBIMU

29 PemieHne cucteM IByX YpaBHEHUMH, OJTHO U3 KOTOPBIX JIMHENHOE, a IPYroe - BTOPOU CTENEHU

2.10 [lpaduueckast ”HTEpPIPETALMSI CUCTEMB] YPAaBHEHUM C IByMsl IEPEMEHHBIMHU

2.11 Perenre TEKCTOBBIX 3a/1a4 aredpandeckuM criocooom

2.12  [YucnoBble HEPaBEHCTBA U UX CBOWCTBA

2.13 PerreHre THHEWHBIX HEPABEHCTB C OJHOU TIEPEMEHHON

2.14  |Pemenue cucTeM JUHEHHBIX HEPABEHCTB C OJITHON TIEpEeMEHHON

2.15 |KBagpaTHble HEpaBEHCTBA

2.16

['padudeckas mHTEpIIPETAIS HEPABEHCTB I CHCTEM HEPABEHCTB C IBYMS ITEPEMEHHBIMHU




DOYHKIU

Keanparuunas ¢yskius, e€ rpapuk u cpoiictBa. [lapaGona, KOOpIWHATHI BEPIIHUHBI

3.1
apadoIibl, 0Cb CAMMETPUH NapadoIIbI

3.2 ['paduku pynkmmi y=kX, y=kx+b u ux cBoiicTBa

3.3 ['paduku Qpynxumii y=K/X, y = x° 1 ux cBoNCTBa

3.4 ['padvikn HyHKIMI , 1 ©X CBOHCTBA
4 UricoBBIe TOCIIEI0BATETHHOCTH

a1 Omnpenenenne M CHOCOOBI  3aJaHUsl  YHMCIOBBIX  IIOCIIEAOBaTelbHOCTEH. 3amaHue
. [TOCIIEZI0BATEIEHOCTH PEKYPPEHTHON (hopMyIon U GOpMyIIoi N-2o diieHa

42 Apudmernyeckas nporpeccusi. ©opMymsl N-ro dieHa apuPMETHIECKON MTPOTPECCUH, CyMMBI
. [EePBBIX N YICHOB

43 ['eomerpuyeckas nporpeccusi. @opmynsl N-ro 4jieHa F€OMETPUUECKON MPOrpecCcur, CyMMBI
. MEPBBIX N YWICHOB

44 M300pakeHne 4JICHOB apU(METHUYECKOW W TEOMETPUYECKOW Mporpeccuii TOYKaMu Ha
. KOOPJWHATHOM MJIOCKOCTH. JINHEWHBIN U SKCIIOHEHUIUATIbHBIA POCT

4.5 CJ10KHBIEe TIPOLICHTHI




INPOBEPAEMBIE HA OI'D 1O MATEMATHUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJIbHOM
ITPOI'PAMMbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kox
NMPOBEPSIEMOro

TpeGoBaHMSI

[IpoBepsieMbie TPEOOBAHHUS K NMPEIMETHBIM Pe3ybTaTamM
OCBOEHHSI OCHOBHOI1 00pa30BaTe/IbHON MPOrpaMMbI OCHOBHOTO 00111€r0
oOpa3zoBanus Ha ocHoBe ®I'OC

'YMeHne onepupoBaTh MOHATHAMU: MHOXKECTBO, ITOIMHOXKECTBO, OIEpaldy HAaZ
MHOXECTBAMH; YMEHHE OIEpPHUpOBaTh MOHATHAMU: rpad, CBS3HbIM Irpad, aepeso,
LMKJI, IPUMEHATh MX TPU PEIIEHUM 3a7ad; YMEHHE HCIIONb30BaTh Ipaduyeckoe
[IpPEeICTAaBICHUE MHOXECTB [UIS OIMCAHUS PEATIbHBIX MPOLECCOB U SIBICHUM, MPH

peLICHUH 33/1a4 U3 APYTUX YUEOHBIX PEIMETOB

YMeHue — omepupoBaTh  MOHATHSAMM:  ONpENENeHHE, aKCHOMa, TeopeMa,
IOKa3aTesIbCTBO; YMEHHME pAcCHO3HABaTh WCTUHHBIC M JIOKHBIE BBICKA3bIBAHUS,
[IPUBOAUTH NPHUMEPbl U KOHTPIPHUMEPBI, CTPOUTH BBHICKA3BIBAHUS M OTPHLIAHUS

BBEICKA3bIBAHUI

YMeHHE OINepupoBaTh IMOHATHUSMHU: HATYPaJbHOE YHUCIIO, MPOCTOE M COCTaBHOC
YUCIIO, JCIUMOCTh HATYypPalbHBIX YHCE, MPHU3HAKH JCIUMOCTH, IIEJI0€ YHCIIO,
MOJIYJIb 4HCJia, OOBIKHOBEHHAs APOOb M JecsITHYHas IpoOb, CTaHIAPTHBIA B
YHCJIa, PAIMOHAIBHOE YHUCIIO, HWPPAIMOHAJIBHOE YHCIO, apUpMETHUSCKUH
KBaJIpaTHBIN KOPEHb, YMEHHE BBINOJIHATH JICHCTBHS C 4YKMCIaMH, CPaBHHUBaTh U
YIIOPSIIOYMBATE YHCIA, TPEACTABIIATH YHC/Ia HA KOOPAUHATHOM MPSMOM, OKPYTJISATH,

urciia;, YMCHUC ACJIATh IPUKUJKY U OLICHKY pE3yJibTaTa BBIYHCIICHHI

YMeHune  omepupoBaTh IOHSATHAMH: CTENEHb C  LEJIbIM  II0Ka3aTeleM,
apuMeTHYeCKUi KBaJpaTHBIH KOpPEHb, MHOTOWIEH, ajiredpanyeckas ApoOb,
TO/IECTBO; 3HAKOMCTBO C KOPHEM HATypajJbHOH CTENEeHH OOJIbIIe €IWHHIIBL
YMEHHE BBINOJHATH pacdérel 1o  (GopMynaM, NpeoOpa3oBaHUsl — LEINBIX,
NpoOHO-pallMOHANIbHBIX BBIPQKEHUH W BBIPAKCHHH C KOPHIMH, PasJIoKeHHE
MHOTOWJICHa Ha MHOXHTEIH, B TOM YHCIIE C UCIIOJIb30BaHUEM (OPMYN pa3HOCTH

KBaJApaTOB U KBaJApaTa CYMMbI U PA3HOCTHU

'YMenne OIIEPUPOBATH NOHATHAMM: YN CJIIOBOC PAaBEHCTBO, YPABHCHUC C




OJHOU MEPEMEHHOM, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C NIEPEMEHHON; YMEHUE
peliaTh JIMHEHHBIC U KBaJpaTHbIC YPaBHCHHUS, JPOOHO-PAIIMOHAIBHBIC YPABHEHUS C
OJHOU NMEPEMEHHOM, CUCTEMBI JIBYX JINHEMHBIX YPAaBHEHU, TUHEHHBIC HEPABEHCTBA
M WX CUCTEMBI, KBaJpaTHbIE M JPOOHO-pAIlMOHAIbHBIC HEPABEHCTBA C OJIHOM
[IEPEMEHHOM, B TOM YMCIE NpPU PELIEHWH 3aJad U3 JAPYrMX NPEAMETOB H
MPaKTUYECKUX 3aJady; YMEHHE UCIIOJIb30BaTh KOOPJIWHATHYI0 NPSAMYIO H
KOOPJIMHATHYIO IJIOCKOCTD JJIs1 M300paKEHUS PEIICHU ypaBHEHUIA, HCPABEHCTB U

CHUCTEM

YMeHne omnepupoBaTh MOHATHAMA: (YHKIWS, Tpadhuk (yHKIUA, HYMA (YHKIHAH,
MPOMEXYTKH  3HAKOMOCTOSIHCTBA, IPOMEXKYTKM  BO3pacTaHMs, YyOBIBaHUS,
HauOoNbIIee ¥ HaWMEHbIIEEe 3HAYCHUS (YHKIWMH, YMEHHE OIepHpOBATh
MOHATUSAMHU: TIpSIMasi MPOTIOPIMOHANBEHOCTD, JIMHEHHAs (YHKIHUSA, KBaIpaTHIHAS
(hyHKIHS, 00paTHAS IPOTOPIUOHATFHOCT, Tapadoia, Tuepoo1a; yMeHnEe CTPOUTH,
rpaduku GyHKIUNA, KCTIONB30BaTh TPAdUKH TSI OTIPEIEIICHHS CBONMCTB MTPOIECCOB H
3aBUCHMOCTEH, JUI PElIeHHs 3a7ad M3 APYTruX y4eOHBIX MPEIMETOB M PeabHOMH

PKI3HH; YMEHHE BhIpa)kaTh (JOpMyJIaMu 3aBUCHMOCTH MKy BEIUIMHAMU

YMeHre ornepupoBaTh IMOHSTHSIMHU: TOCIENOBATENBHOCTD, apudmerndeckas u
reoMeTpuyecKas MIPOTPECCHH; yMeHHe HCIIOJIb30BaTh CBOICTBa
[ocye/0BaTeIbHOCTEH, (OpMYIIBI CyMMBI U OOIIETO WieHa MPH PEeleHUH 337134, B

TOM YHCIIE 33]1a4 U3 IPYTUX YICOHBIX MPEIMETOB U PEATHHON KU3HU

YMeHue pemiath 3a1a4i pa3HbIX THUIOB (B TOM YHCJIE HA MPOLEHTHI, J0JIH U YacTH,
NBIDKEHHE, padoTy, [IeHY TOBapOB U CTOMMOCTh NIOKYIIOK M YCIyT, HaJlOTH, 3324y
13 00JIACTH YIIPaBJICHUS INYHBIMU U CEMEHHBIMH (DUHAHCAMHM); YMEHUE COCTABIIATH,
BBIDAKCHHUS, YPAaBHEHMs, HEPAaBEHCTBA W CHUCTEMBI 110 YCJIOBHMIO 3aJauH,
MICCIIEIOBATD MOYI€HHOE PEIIeHNE U OLIEHUBATh MPaBIONO0A00HOCTh OTYYEHHBIX

pe3yIbTaTOB

'YMeHure onepupoBaTh NOHATHAMU: PUTYypa, TOUKa, OTPE3OK, MpsIMasi, JIyd, JJIOMaHasi,
Yrojl, MHOTOYTOJIbHUK, TPEYrojJbHHUK, PaBHOOEIPEHHBII W PaBHOCTOPOHHUIM

TPCYTrOJIbHUKH, MPIMOYT! OJIbHBIN TPECYroJIbHUK, MCAWAaHa, 6I/ICC€KTpI/Ica 1 BBICOTQ

TPCYroJIbHUKA, IIGTI)IpéX}’l" OJIBHHUK,




[apajuiesIorpaMM, pomMO, MPSIMOYTOJIBHUK, KBaJpaT, Tparenus; OKpyKHOCTb, KPYT,
KacaTelbHAas; 3HAaKOMCTBO C IPOCTPAHCTBEHHBIMH (UTypaMH; YMEHHE pelaTh
3a/1a4r, B TOM YWCIIE€ W3 IMOBCEJIHEBHON JKM3HH, HA HAXOXKIACHHE TE€OMETPUIECKIX

BETMYMH C TPUMEHEHNEM M3yUeHHBIX CBOMCTB (huryp u (hakToB

10

'YMeHre onepupoBaTh MOHITHAMU: PAaBEHCTBO (DUTYp, PAaBEHCTBO TPEYrOJIbHHKOB;
MapaielbHOCTh W MEPHCHIUKYSIPHOCTh MPSMBIX, YTOJ MEXIY MPSIMbIMH,
MEPIICHONKYISAP, HAKIOHHAsA, MPOeKIus, mojaodme  Guryp, mMoa00HBIC
TPEyroJbHUKH, CAMMETPUSI OTHOCHTEIEHO TOYKHU U MPSIMOW; YMEHHUE paciio3HaBaTh,
PaBEHCTBO,  CHMMETpUI0 HW  Togodme  (uryp,  TapaIeNbHOCTh |

[EPIICHINKYIIPHOCTD MPSIMBIX B OKPYKAIOLIEM MHUPE

11

YMeHHe omnepupoBaTh MOHATHSAMM: JJIMHA, PaccTOSHHUE, yros (BeIUMYWHa YTia,
CUHYC U KOCHHYC yIJia TPeyrojbHHKA), IJIOLIa/b, YMEHHE OLIEHHWBATh pa3Mephbl
[pPeIMETOB M OOBEKTOB B OKpPYKAIOMIEM MHpE; yMEHHE MPHUMEHITH (HOpMYJIbI
[epuMeTpa U IIOLAAA MHOTOYTOJIbHUKOB, JUIMHBI OKPYKHOCTH U IUIOLIAJH Kpyra,
0o0beMa MPSIMOYTOJILHOTO —Mapajuie/ieNuNneaa; YMEHUE MPUMEHITh TNPU3HAKH
PaBEHCTBA TPEYTOJbHUKOB, TEOPEMY O CyYMME YIJIOB TPEYTOJIbHHUKA, TEOPEMY
[Mudaropa, TPUTOHOMETPUYECKHUE COOTHOIICHMS JUI  BBIYMCICHUS  JIJIHH,

pacCTOSIHUH, TUI0ILAIen

12

YMeHne n300pakaTh IUIOCKHE GUTypbl M UX KOMOMHAIMM, NMPOCTPAHCTBEHHbIE
(UTypBI OT PYKH, C IOMOILBIO YePTEKHBIX HHCTPYMEHTOB U 3JICKTPOHHBIX CPE/ICTB

110 TCKCTOBOMY WJIM CUMBOJIBHOMY OIMUCAHUIO

13

'YMmeHne ONeprupoBaTL HNOHATHUAMHU: IPAMOYTOJIbHass CHUCTEMa KOOPJAUHAT,
KOOPAWHATBI TOYKH, BEKTOP, CyMMa BEKTOPOB, MPOU3BCACHNUEC BCKTOpPA HA YUCIIO,
CKaJIIpPHOC  IMPOU3BCACHUC BCKTOPOB; YMCHHC HCIIOJIB30BATH BCKTOPBI U
KOOPAWHATHI JId MIPCACTABJICHUA JAHHBIX U PCHICHHUA 3a4a4, B TOM YHCJIC U3 APYTUX

y‘le6HBIX npeaMETOB U peaﬂLHOﬁ KHU3HU

14

'YMmeHne ONCpHUPOBATL IMOHATUSIMMU: CTOJIOMKOBEIC H KpyroBoi€ JguarpaMmbl,
Ta6J'II/I]_[BI, CpeaHce apI/I(bMGTI/I‘leCKOC, MEauaHa, HauOOJbIIee W HAUMEHBIICE
SHAYCHUA, pa3sMax 4YHCJIOBOIO Ha6opa; YMCHHC H3BJICKATh, UHTCPHPECTUPOBATL U

[MpeoOpa3oBHIBATH




I/IH(I)OpMa]_[I/IIO, NpEaACTAaBJIICHHYIO B Ta6n1/1uax U Ha AuarpamMmax, OTpaKaroIllyro
CBOMCTBA H XApPAKTCPUCTHUKKU PCAJIBHBIX IIPOLCCCOB U ﬂBJ'IeHHfI; YMCHUC

pacIrio3HaBaTbh USMCHYMBBIC BCJIMYMNHBI B OKPYKaArOIIEM MUPEC

15

YMeHHe onepupoBaTh MOHATUAMU: CIIYYalHBIH OMBIT (CIlydalHBIA AKCIEPUMEHT),
DIIEMEHTapHOE COOBITHE (DIEMEHTApHBIM MCXOJ) CIydaifHOrO OMbITa, CIydaifHoe
COOBITHE, BEPOSTHOCTH COOBITHS; YMEHHE HAXOAWUTh BEPOSTHOCTH CITyYalHBIX
COOBITUH B OIBITaX C PABHOBO3MOXKHBIMH JJIEMEHTAPHBIMHA COOBITHSMH; YMEHUE
pemaTte 3amadd METOIAOM OpPTraHW30BaHHOTO Iepedopa M C HCIOIB30BaHHEM
[paBHJia YMHOXEHHSI, YMEHHE OIICHMBATH BEPOSTHOCTH pEaJbHBIX COOBITHH U
SIBIICHUH, TOHUMATh POJIh IPAKTUIECKH JOCTOBEPHBIX 1 MAIOBEPOSTHBIX COOBITHI B
OKpPY>KafOIIeM MHpPE W B KHU3HHU; 3HAKOMCTBO C TOHSITHEM HE3aBUCHUMBIX COOBITHH;

3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCEN H €r0 POJIBIO B MaCCOBBIX ABJICHUAX

16

YMeHHe BBIOMpaTh MOAXOASIINNA WM3YYCHHBIM METOJ JUIsl pEIIeHUS 3a/ladd,
[IPUBOIUTH HNPUMEPHl MAaTEMATHUECKUX 3aKOHOMEPHOCTEH B NpHUpOAE U JKHU3HH,
pacro3HaBaTh MPOSBICHHE 3aKOHOB MAaTEMaTHKH B HCKYCCTBE, OIMCHIBATH
OTIENbHbIC BBIIAIOLINECS PE3YNbTaThl, IOTYUYECHHBIE B X0/€ Pa3BUTHS MAaTEMaTHKH
Kak HayKd, NPUBOAWUTH MPHUMEPbl MaTeMaTHYECKHX OTKPBITUH W HMX aBTOPOB B

OTEYECTBEHHOUN 1 BCQMI/IpHOﬁ HUCTOpHUHN




HEPEYEHDB 3JIEMEHTOB COAEPKAHMUS, IPOBEPAEMbBIX HA OI'D
1O MATEMATHUKE



Kon IIpoBepsieMblii 3J1eMEHT CO/IEP:KAHUS
1 Yuca ¥ BLIYUCICHUS
1.1 HatypanbHbie 1 niensie gncina. [Ipu3Haku 1eTMMOCTH HeTIbIX YUCel
12 OOBIKHOBEHHBIC 1 ACCATHIHBIC TPOOH, TPOIICHTHI, OECKOHESTHBIC TIEPHOIUICCKHE TpoOH
PanmonanbHble yncia. ApudMeTHUYECKHE ONepaliy C palliOHATHLHBIMU
1.3
qKCIIAMU
JleiicTBUTENBbHBIC YnCia. ApUGMETHUECKUE OTIEPALUU C JICHCTBUTEIHHBIMU
1.4
YHCIAMU
[ [puOmkEHHBIC BEIYUCIICHUS, IPAaBUIIa OKPYTIICHHS, IPUKHIKA U OLIEHKA
15 .
pe3ynbTaTa BRIYHCICHUHA
2 AJNTe0panvecKue BEIpaKeHHS
21 bykBeHHbIE BBIpaKEHUS (BBIPAXKEHUS C TIEPEMEHHBIMU )
2.2 CreneHb ¢ LeabIM okaszatesneM. CTeneHp ¢ paloHaIbHbIM MoKa3aresnieM. CBOKMCTBA CTENEHU
2.3 MHOTO4JIEHEI
24 Anrebpandeckast IpoOb
25 ApudMeTrnyeckuil KOpeHb HATYpalbHOU crerneHu. [lelicTBUs ¢ apuMETHUECKUMU KOPHSIMH
HaTypajlbHOMN CTEIIEHU
3 YpaBHEHUS 1 HEPABEHCTBA
Llenbie 1 qpoOHO-paIoOHANBHEIE YpaBHEeHUSI. CUCTEMbI U COBOKYITHOCTH
3.1 .
YpaBHEHU I
Llenpie 1 IPOOHO-paIMOHANBHEIE HepaBeHCTBAa. CHCTEMBI 1 COBOKYITHOCTH
3.2
HEPaBEHCTB
3.3 Pernenne TEKCTOBBIX 327144
4 UrcaoBEIE TTOCIE0BATEILHOCTH
41 [Tociieq0BaTeNLHOCTH, CLIOCOOBI 3aJaHuUs IT0CIEN0BATEILHOCTEN
4.2 ApudmeTrueckas U reoMmerpuueckas nporpeccur. opmMyia CIIOKHBIX




MIPOIICHTOB

5 OyHKIMH
Oynknus, crnocoObl 3amanHus ¢GyHkmun. ['padux ¢dyskmum. OOmacte ompeneneHus u
MHOKeCTBO 3HaueHWd Gyakmun. Hymn Qysaxkoun. [IpomexxyTkn 3HaAKOMOCTOSHCTBA.
5.1, [MpomexyTku MOHOTOHHOCTH (DYHKIHHE. MaKCHMyMBI 1 MUHAMyMBI GyHaKimn. Haubomsimee
HalMEHbIIIee 3HAUYCHNE (QYHKIMH Ha IPOMEKYTKE
6 KoopauHatel Ha MPSMON U MIIOCKOCTH
6.1 KoopaunatHas npsamMas
6.2 JlexapTOBBI KOOPAMHATHI Ha TNIOCKOCTH
7 ["eomeTpus
7.1 ["eomeTprdeckue GUTYpHI M UX CBOKWCTBA
7.2 TpeyronpHHUK
7.3 MHOTOYTOJTHHUKHI
7.4 OKpYXHOCTB ¥ KPyT
7.5 3mepeHre reoMeTpUIeCKIX BETHINH
7.6 BekTopsl Ha MII0CKOCTH
8 BeposTHOCTD U cTaTHCTHKA
8.1 OnwucaTenbHas CTATUCTUKA
8.2 BeposiTHOCTB
8.3 KomOuHaTopuka
8.4 MHoecTBa
8.5 ["pads




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

* Marematuka. Anrebpa: 7-i kiacc: 6a30BbIil YpOBEHB: yUeOHUK; 15-¢ n3manue,
nepepadbotanHoe MakaperaeB FO.H., Munaiok H.I'., Hemkos K.W. u np.; mox
penakuueit TensikoBckoro C.A. AkimonepHoe o0uiectBo «M3aaTenbcTBO
«IIpocBemenue»

* Maremaruka. Anredpa: 8-i kitacc: 0a30BbIil YpOBEHb: yueOHUK; 16-¢ u3nanue,
nepepadboranHoe Maxkaperues F0.H., Munmatok H.I'., Hemmkos K.W. u ap.; mox
penakuueit TensikoBckoro C.A. AkimonepHoe o0miectBo «M3aaTenbcTBO
«IIpocBemenue»

* Maremaruka. Anredpa: 9-i kiacc: 0a30BbIil YpOBEHb: yueOHUK; 15-¢ u3nanue,
nepepadboranHoe Maxkaperues FO.H., Munrok H.I'., Hemiko K.W. u ap.; nox
penakiueit TensikoBckoro C.A. AxkiinonepHoe o61ectBo «M3aaTenbcTBo

«IIpocsemenue»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

1) Anre6pa: 7 kinacc: 6a30BbIN yPOBEHB: KOHTPOJIbHBIC U CAMOCTOSTCIIbHBIC
paboThl: yuebHoe nocodue/ Kpaiinera JI.b. - Mockga: [Ipocsemienue, 2024
2) Marematuka. Anredpa: 8 kitacc: 0a30BbIi YPOBEHb: KOHTPOJIbHBIC U
caMocTosiTeNIbHbIE paboThl: yueobHoe nmocooue/ Kpaitnera JI.b. - Mockaa:

[Ipocsemenue, 2025



3) OI'D. Anrebpa. [Toarotoska 3a 15 munyt B aenb/ [1€Tp 3eMckoB. - Mocksa:
MznarensctBo ACT, 2024
4) Aunreopa. 8 kiacc. KoHTpossHO-TIpoBepouHbIe paboThl. [IpakTndeckoe

nocobue. - Boponex:0OOO"M-KHHUI'A",2021

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

WHTEPHET

http://school-collection.edu.ru/ - enuaas komuteKus MUGPOBBIX

00pa3oBaTEIBLHBIX PECYPCOB.


http://school-collection.edu.ru/

HHPUJIO’KEHHUE 1

CucTreMa OLEHKH JOCTHKEHHUSI 00yUAIOHIUMM CS
IUIAHMPYEMBbIX Pe3yJIbTATOB OCBOEHUSN 00pa30BaTeJbHBIX IPOrPaMM Ha YPOBHSIX

OCHOBHOI'0 00111er0 U CpeHero o01mero 00pa3oBaHus

Y4eOHbIH NpPeAMeT «MaTeMATHKA»

OrnieHMBaHKE MPEIMETHBIX PE3YILTATOB O0YUCHHS HAIIPABJICHO Ha:

- OIpeJeseHne COOTBETCTBUS YPOBHS CPOPMHPOBAHHOCTH Y OOyYaromerocs
pe3ynbTatoB 00yuenus Tpedoanusim GI'OC COO u ®OII COO;

- BBISIBJICHHE AC(UIIMTOB MPEIMETHOW MOATOTOBKH (TIPOOEIOB B 3HAHUSX,
YMEHHUSIX, HABBIKAX);

- YCTaHOBJICHUE 3aTpyaHEHUN 00yJaroIIIXCs B TOCTHKCHUN
3aIIAHUPOBAHHOTO YPOBHS OOYUCHUS U X IPUIHH.

[Ipu BbICTaBIEHUM TEKYIIEH OILICHKH, NPEACTABISAIONICH COo00M pe3ynbTaT
MPOIIETYPHI OIEHUBAHMS WHINBUTYAJTbHOTO TIPOABHKEHUS 00yUJaOIINUXCS B OCBOCHUHT
MaTEMaTUYECKOTO COJIepKaHUs, 11eJIeCO00pPa3HO OPUEHTHUPOBATHCS Ha CIICAYIOIINE
PEKOMEH/IAIUH.

ITo kaxmoit Teme ydeOHBIX KypcoB «Anrebpa W Havala MaTEeMaTHUECKOTO
aHanuza», «l'eomerpus», «BepoITHOCTh U CTaTUCTHKA» OMPEICIICHBI IUIAHUPYEMbIC
pe3yabTaThl 00yUCHHS.

Hamo uMerp B BHIYy, YTO OIICHKA JOCTHXKEHHUS IUIAHHUPYEMBIX PE3yJIbTaTOB
pacriajiaeTcsi Ha JABE CBSI3aHHBIC JIPYT C IPYTOM COCTaBJISIIOIINE:

1) onenka nporiecca GOpMHUPOBAHHUS TNIAHUPYEMBIX PE3YJITATOB, peain3yeMas
B (hOpMEe TEKYIIIEeTo, B TOM YUCIIE U TEMAaTHYECKOTO, OTICHUBAHUS;

2) olleHKa  pe3ysibTaTa  (OPMUPOBAHUSA  IUIAHUPYEMBIX  PE3yJIbTaToB,
peanuzyemasi B popMe UTOTOBOTO KOHTPOJIS.

[Ipu sTOM ciemyeT ydecTb, YTO NpU OOYYCHWH MAaTEMaTHKE B TIpoliecce
OIICHUBAHUS TIPOMEKYTOYHBIX PE3YJIHTATOB OOYUCHUS UCIIOIB3YIOTCS PAa3HBIC BUIIBI
JEMOHCTPAlIUA yYEOHBIX JIOCTH)KCHUH: YCTHBIE OTBETHI OOYYAIOIIMXCS W HX
MMUChbMEHHBIE PAa0OTHI, B TOM YHCIC B (DOPME TECTUPOBAHHMS.

OOyuenne MaTeMaTUKe TMpeanojaraet cOpMUPOBAHHOCTh HECKOJIBKUX TPYIII
PE3yNIbTATOB:

OCBOCHHC TCOPCTUICCKUX KOMIIOHCHTOB MATECMATHYCCKOI'O COACPIKAHUA: 3HAHUC



U YMEHHE BOCIPOU3BOJAUTH (POPMYIUPOBKH OINPEACIICHUNA MATEMATHUYECKUX MOHSATUM,
(GOpMYITHPOBKH TEOPEM U UX JI0KA3aTEIIbCTBO;

pelieHrne MaTEMaTUYECKUX 3a/1ad PA3HOTO YPOBHSI CIIOXKHOCTH - OT MPOCTEUIINX
710 TPOOJIEMHBIX U TIOUCKOBBIX;

pelIeHNe MEXIPEIMETHBIX U TPAKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4.

JlnarHocTMKa W MPOBEPKAa YPOBHS YCBOEHUS TEOPETHUYECKUX KOMIIOHEHTOB
MOXET OBITh OpraHu3oBaHa B (hopmare TECTUPOBAHUS, YCTHHIX OMPOCOB, YACTUYHO B
(dopMe TpaaUIIMOHHBIX TPOBEPOUHBIX U KOHTPOIBHBIX PaboOT.

[IpoBepka ymMeHus peraTh MaTeMaTUHUECKUE 3aa41, KaK IPaBUIIO, OPraHU3yeTCs
B (popmMaTe NMCHMEHHBIX TPOBEPOYHBIX U KOHTPOIBHBIX PaOOT.

[Ipy oueHHBaHMM NHCHbMEHHBIX PAa0OT M YCTHBIX OTBETOB LEIECOO00PA3HO
OPHUEHTUPOBATHCA HA HECKOJIBKO OTINYAIOIINECS MOKA3aTENM.

B cOoOTBETCTBUU C IUITAHUPYEMBIMHU PE3YJIbTATAMH OOYYEHUs MO KaXIO0H Teme
ONpENEeNeHbl HWTOTOBbIE pE3YyJbTaThl H3YYEHUSI TEMBI, IPOBEPSIEMBIE AJIEMEHTHI
COJIepKaHusl TeMbl, TPEOOBAHUS K IEMOHCTPALIUH JOCTHKEHUS UX C(POPMUPOBAHHOCTH,
3a1aHus U1 UX JEMOHCTPALMK U, COOTBETCTBEHHO, KPUTEPUU OLICHUBAHUS 33/ 1aHUN.

B cooTBeTCTBHM C npuHyunom omxpulmocmu yK€ B Hadaje U3Y4eHUS KaxKI0h
TeMbl OOydvarouuecs: JOJDKHBI 3HAaTh, KakWe YMEHHUS OTHOCATCA K HTOTOBBIM
pe3ysibTaTaM U3yY€HHUs TE€Mbl, KaKk OyIyT OpraHu30BaHbl KOHTPOJbHBIE MPOLEIYPHI:
KOHTPOJIbHAsA padoTa U/WIH OMPOC, KAKUE KPUTEPUH MIPEIBABISIOTCS K PELICHHUIO 3314
U K OTBETaM, KaK MPOBOAUTCS OLIEHUBAHUE PE3YyJbTAaTOB UX NEATEIBbHOCTH, HAIPUMED,
Kakoe€ HauMMEHbIIee KOJIMYECTBO 3aJaHUN KOHTPOJBHOW paboThl HEOOXOIUMO

BBIITIOJIHHUTD, YTOOBI PaCCUYUTBIBATDh HA ITOJIYYCHHC MOJIOKUTEIbHOM OTMETKHU.

OueHka yCTHBIX OTBETOB

OnHolt u3 BaXHBIX ()OPM OICHUBAHUS PE3YJIHTATOB OOYyYCHHUS O MaTeMaTHKE
SBJISIFOTCSI YCTHBIC OTBETHI 00y4aromuxcsi. OHU MOTYT HOCUTD JIOKATbHBIN, MAaCCOBBIM
(YCTHBIN OompoC, MTPOBEJACHUIO KOTOPOTO TMOCBSIICH, BO3MOXKHO, LETBIH YPOK WU €0
9acTh), TIOCTOSIHHBIN XapaKTep, KOTJa Ha Ka)XJIOM YPOKE HECKOJIbKO OOYYJaroIIMXCs
OTBEYAIOT YCTHO HA TEOPETUYCCKUE BOTIPOCHI: OTIPOCHI 110 TEPMHHOJIOTUN
1 GOPMYITUPOBKAM OIPEICIICHMS, TI0Ka3aTeIIbCTBAM TCOPEM, PEIICHUIO 3aa4.

[Ipy  oleHMBaHWUU  YCTHBIX OTBETOB  OOy4YalOIIUXCA  1€7ecO000pa3HO
OPHEHTHUPOBATKLCS Ha CIICIYIONTHNE PEKOMEHIAITIH.

HpI/I BBICTABJICHUH OTMCTKH YUYUTBIBAIOTCS BCE Tp€6OBaHI/I$[ K OTBCTY.



Omeem oyenusaemcs ommemxou «5», eciu o6yuarowuics. TOTHOCTHIO
PaCKpBUI CO/IepKaHUE MaTepHraia B 00beMe, MPeyCMOTPEHHOM MPOrpaMMOi U
Y4eOHHUKOM;

U3NIOKWJI MaTepuajg TPaMOTHBIM S3BIKOM B  OMPEICICHHON JIOrMYecKoi
MOCIEAOBATEILHOCTH, TOYHO, 0e3  OmHUOOK  HCHONB3ys  MaTeMaTHYeCKYIO
TEPMUHOJIOTHIO U CUMBOJIHKY;

MPaBUJILHO BBITIOJIHUJ PUCYHKH, YEPTEXH, Tpaduku, HEOOXOAUMBIC IS
M3JI0KEHUS TEOPUH UJIH PEIICHUS 3a/1a4H;

MPOJEMOHCTPUPOBA YMEHUE WIUTIOCTPUPOBATH TEOPETHUYECKHE TOJIOKEHUS
KOHKPETHBIMU TIPHUMEPAMH, TPUMEHSATh WX MPHU BHITIOJHCHUH MPAKTUYECKOTO 3aTaHUS
(ecnu Takoe MPeayCMOTPEHO);

MPOJEMOHCTPUPOBAN YCBOCHNE PaHEe U3YUYCHHBIX COMyTCTBYIOIIMX BOPOCOB,
c(hOpPMHPOBAHHOCTH M YCTOWYHUBOCTD MCTIOJIB30BAHHBIX ITPH OTBETEC YMECHHH U HABBIKOB,;

OTBEYaJ CaMOCTOSATENBHO, 0€3 HABOSIIUX BOMPOCOB YUUTEINS, 0eMOHCIMPUPY S
CchOpMUPOBAHHOCHb MOHOIOSUYECKOLU pedU U NOJIHOE 81A0EHUE COOEPHCAHUEM.

Bo3mosxHbI 1-2 HETOYHOCTHU TIPU OCBEIIEHHWH BTOPOCTENEHHBIX BOIMPOCOB WM
HEJI0YETOB B PEIICHUM 337ad (€CJIM Takue MPeayCMOTPEHBI), KOTOPhIE YUYEHHUK JIETKO
UCIIPABUII 110 3aMEUAHUIO YUUTEIS.

Omeem oyenusaemcs ommemxou «4», eciu 06yuarOuuLics. PaCKpbuI
coJiepKaHue MaTepuaia B 00beMe, MPeayCMOTPEHHOM MPOTpaMMOi U YYEOHUKOM;

U3JIOKWJI MaTepuasl TPaMOTHBIM SI3BIKOM B OINPEACIICHHOW JIOTMYECKOU
[OCJIEI0BATENbHOCTH;

BBITIOJIHUJT PUCYHKH, YEPTEXKH, TpauKu, HEOOXOAUMBIC JIJISl U3JI0KEHUS TEOPUU
WIH pelIeHUs 3a1a4H;

IPOJIEMOHCTPUPOBATT yYMEHUE WJUTIOCTPUPOBATH TEOPETUUYECKUE TTOJOKECHUS
KOHKPETHBIMU TIpUMEpPaMH, NPUMEHSATh WX TPH pEIIeHWH 3aaad (eciau Takue
Pe1yCMOTPEHBI);

IPOJAEMOHCTPUPOBAIT YCBOEHUE paHee N3yUYEeHHBIX COMMyTCTBYIOIIUX BOMPOCOB,
c(hOpPMHPOBAHHOCTh M YCTOWYHUBOCTD MCTIOJB30BAHHBIX ITPH OTBETEC YMECHHH U HABBIKOB,;
HO MPH ITOM:

JOMyCTHST HEOONBIINE HETOYHOCTH B  (POPMYIHPOBKE MaTEMaTHUYECKHUX
YTBEPXKACHUI, HE UCKA3UBIIIHE MAaTEMaTUYECKOTO COJIEPIKaHUsI OTBETA, UCTIPABICHHBIC
110 3aMEUYaHUIO YUUTEIS;

JIOITYCTHJI OIMIMOKK Uik OoJiee 2 HETOYHOCTEH MPU OCBEIEHUH BTOPOCTETICHHBIX



BOINPOCOB/HEJIOUYETOB B pELICHMM 3a7ad (€CiIM TaKue IperyCMOTPEHbI), KOTOpHIE
YUEHUK JIETKO MCIPABUJII IO 3aMEUAHUIO YUUTEIIS.

Ommemka «3» 3a omeem cmasumcsi 8 C1eOVIOWUX CIyYasx: HENOIHO WIH
HETOCJIEI0BAaTENBHO PACKPhLI COJIEpKaHNE MaTepuaa, HO MOKa3aHo o01iee
OHMMaHUE BOIIPOCA U MPOJIEMOHCTPUPOBAHBI YMEHHUS, TOCTATOUHBIE JJIs1 1aIbHEHIIEro
YCBOEHUSI IPOIPaMMHOT0 MaTepuaa;

JEMOHCTPUPOBA 3aTPYJAHEHUS WU AOIYCKAJ OIIMOKHU B ONPEAEICHUN OHITHIA
U HCIOJb30BAHWUM MAaTEMAaTHYECKOM TEPMHUHOJOTHHM, CHMBOJIUKE, YepTexax,
BBIKJIaJIKAaX, UCIPABIICHHBIE TIOCIIE HECKOJIbKUX HABOSIIMX BOIIPOCOB YUHUTEIIS;

HE CIpaBWJICS C NMPUMEHEHUEM TEOPUU MPU PEIICHUH 33/7ad, HO BBIMOJIHUII
3alaHusl  00SI3aTEIBHOTO YPOBHS CIOXKHOCTH [0 JAHHOW TeMe (eciau Takue
MPETYCMOTPEHBI).

Ommemxka «2» 3a omeem cmasumcsi 8 C1e0VIOWUX CLyYasx. He PacKpbll
OCHOBHOE COJIep KaHHEe yYeOHOIro MaTepuaia; 0OHapyK1jl HE3HAHUE UM HETOHUMAaHHE
oOyuaromumMmcs 00bIlel WK Haubojee BaKHOM yacTH yueOHOro MaTepuaa;

JOMYCTUJI OWIMOKM B  ONpPENEICHUM MOHSATUHM, TPU  HUCIHOJIb30BAaHUU
MaTeMaTUYeCKO TEpPMUHOJIOTHH, B PUCYHKAaX, UepPTeKax WK rpadukax, B BbIKIaAKaX,
KOTOPBIE HE MCIPABIIEHBI IOCIIE HECKOIBKAX HABOASIIMX BOIIPOCOB YUHUTEIIS;

OOHapyXuJl HE3HAHWE M HEMOHMMAaHUE HM3Yy4aeMOIo MaTepuajia Wid HE CMOT

OTBCTUTH HU HA OAWH M3 MMOCTABJICHHBIX BOIIPOCOB 110 U3Yy4YaCMOMY MaTCpHUally.

OueHka NUCbMEHHBIX padoT

[Tpu coctaBieHnn coaepKaHus MUCbMEHHBIX pabOT, B YaCTHOCTH TEMAaTHIECCKUX
KOHTPOJBHBIX pabOT, HEOOXOAUMO COOJIONATh HpuHyun oughgpepenyupyemocmu no
VPOBHAM NO020MOBKU: BAXXHO BKJIIOYATh B paOOTy 3a/IaHUs, OTHOCSIIHECS K 0a30BOMY
YPOBHIO TIOJITOTOBKH, BBIMOJTHEHUE KOTOPBIX 00S3aTEIBHO ISl BCEX OOYYAIOIIUXCS, U
3aJIaHNs] TIOBBIMICHHBIX YPOBHEHW, KOTOpPHIE MJalOT BO3MOXKHOCTH pPEau30BaThCS
0OydJaronumcsi, TPOSBIISIONINM K MaTeMaTHKE WHTEPEC M CIOCOOHOCTH. MapKupoBKa
3aJIaHUi TI0 YPOBHSM CIEIMaIbHBIMU 0003HAUYECHUSAMH CHavajia B Xoje GOpMHUpPOBaHUS
YMEHUH, a 3aTeM U B KOHTPOJIbHON pab0Te OPUEHTHUPYET OOYIAIOIINXCS HA IOCTHKCHHUE
OTIPEZICTICHHOTO pe3yJibTaTa, MOMOTaeT IJIAHUPOBAaTh YUYEHHWE U KOHTPOJIHMPOBATH
BBITIOJTHEHHE PaOOTEHI.

KpOMC TOT'O, IIPHU COCTABJICHUU TCMATHYCCKHX KOHTPOJBbHBIX pa60T N TCKYHIHUX



IPOBEPOYHBIX PabdOT Ba)XHO OPHUEHTUPOBATHCA HA HMPUHYUN HNOTHOMbL NPOBEPKU
naanupyemvlx — pezyabmamos. YacTb TEMaTHYECKUX PE3YJIbTATOB IPOBEPAETC
OTJICIbHBIMU, HEOOJBIIMMH 110 (OpMATy MIPOBEPOUHBIMU PabOTaAMH.

B koHLE H3ydeHHs] KaKI0M TE€Mbl MOXET OBIThb IMPEIYCMOTPEHO MPOBEACHHUE
KOHTPOJIbHOM paboThl, Ha KOTOpyro otBoautca | ypok. Ilpu stom, ecnu Tema
HeOOoJIbIlIas U Ha ee M3Y4YeHHE JaeTcs He Ooyiee OHON yuyeOHON HeenH, TO KOHTPOIb
JOCTH)KEHHSI COOTBETCTBYIOUIMX 3TOH TEME IUIAHHUPYEMBIX PE3YJIbTaTOB MOXHO
INEPEHECTH U BKIIOYUTh B KOHTPOJBHYIO pabOTy MO CIEAyIOLIEH TeMe WIH Ke
OTPAaHUYUTHCS MPOBEICHUEM HEOOIBILION TPOBEPOUHOI pabOThI B TeueHue 2025 MUHYT
ypoka. Ilpu 3ToM u oOyuarouiuecs, 1 yu4uTenb JOJDKHBI OJYyYUTh OOPATHYIO CBS3b O
JOCTUKEHUH WM HEJOCTHKEHUH TEMAaTUYECKUX IIJIAHUPYEMbIX PE3YJIbTAaTOB.

[Ipu onieHKe pe3ynbTaTa BhITOJIHEHUS KOHTPOJIBHOM MM IPOBEPOYHON pabOTHI B
IEPBYIO OYEPEIb YCTAHABIUBAETCS HATMUME WIIM OTCYTCTBUE Y 00yUaromierocst 6azoBoi
MaTeMaTUYeCKOM MOJArOTOBKH, TOATOMY TaK BaKHO OT/IEITbHO OLEHUTH BBIMOJIHEHUE UM
COOTBETCTBYIOIIMX 3adaHuil. Kak mpaBuio, OHM KOMIIOHYIOTCS B IEpPBYIO YacTb
KOHTPOJIbHON paOOTBHI.

[lone3sHo mpuaepKUBaThCs CIEAYIOLWIEro MOAX0AAa K HAYMCICHHUIO OallIoB 3a
BBITIOJTHEHHE 3aJaHUIL:

3a BEpHOE BBINOJHEHUE KAXKIOTO 3aJaHusl NEpBOM yacTu oOydarouiemycs
HauMcaseTcs 1 Oamr;

3a BBIMOJHEHHE 33JaHUsI BTOPOM YaCTH HAYUCIISIFOTCS 2 Oaia, eCu JaHO BEpHOe
pelieHre W npuBeneHo oOocHoBaHMe; 1 Oayul, eciu JIOTMKAa peuleHHs BepHa, HO
JOMyIlleHAa OJHA BBIYUCIMUTEIbHAS OLIMOKA WM NPEJCTaBI€HHOE OOOCHOBAaHUE HE
MO’KET CUUTAThCS MOJTHBIM.

[Tpy HEOOXOIUMOCTH Kpumepuu MozZym 0blms 0emanu3upo8amvl, 9To
MO3BOJIUT 00JIE€ TOUHO BBISIBUTH MPOOEIIbI, 3aTPYAHEHUS O0YyUaIOIIMXCA U UX IPUYKHBI,
YTO, B CBOIO 0YEPE/lb, TO3BOIUT CINIAHUPOBATH KOPPEKTUPYIOILIKE MTPOLIETYPHI.

BaxxHo Takke MOMHUTB, YTO COJEPKAHUE, CTPYKTypa KOHTPOJIBHOU padOThl U
KPUTEPHUH OLICHUBAHUS €€ BBIITOJHEHUS JOJDKHBI OBITh pa3padoTaHbl TAKUM 00pa3oM,
yTOOBI Yy 00yYaromuxcsi ObLJIO MPaBO HAa OMIMOKY: JJIS MOJYYEHUsI OTMETKHU «3» He
0053aTeIbHO BEPHO BHITIOJIHUTH BCE 3aJJaHUs 0053aTeJIbHOTO YPOBHSI, AHAJIOTMYHO, JJIs1
NOJIYYEHHUS] OTMETKH «5» He 00s3aTeNbHO BBINOJHUTH BCE 3aJaHUs KOHTPOJIbHOU

paboTHI.



PekomengyeM cremyromme KpUTEpUd I TepeBoja OOImeld  CyMMBI
HAYMCIICHHBIX 0AJJTOB B OTMETKY IO MATHOATUTBHOM IIIKaIe:

oOyJaromuiicss He JOCTHT YAOBICTBOPUTEIBHOTO (00S3aTEIHLHOTO) YPOBHS
MOATOTOBKH (OTMETKA «2»), eciiu OH HaOpasm MeHee 55% OammoB Yactu 1
(00s13aTeILHOTO YPOBHSA);

OoOyJaromuiicss JOCTUT  YJOBJIETBOPHUTEIHHOTO  (00S3aTEIILHOTO)  YPOBHS
HOJITOTOBKH (0TMETKA He HHuKe «3»), eclii OH HaOpas He MeHee 55% OaioB Yactu 1
(00s13aTEeILHOTO YPOBHSA);

00yJaroIuics JOCTUT TTOBBIIIIEHHOTO YPOBHS (0TMETKA He HUKe «4»), eClTi OH
HaOpas He MeHee 65% o01iero urcia 6aios;

O0Oy4Yaronuiicsi IOCTUT BBHICOKOTO YPOBHS (OTMeTKa «5»), eciu oH HaOpan He
MeHee 85% oO1wero uncina 0amios.

Ommemum, umo npeonazaemas WKaia nepeeooa CyMmol HA4UCTIeHHbIX OANN08 6
OmMemKy Nno NAMUOAIIbHOU WKale Modcem ObiMb CKOPPEKMUPOBAHA 8 KAHCOOM

0MmoebHOM ciydae.

Onenka TeCcTOBBIX 3aJJaHMI

TecT MOXET MCHOJIb30BATHCS [IJIi MPOBEACHUS TEKYIIEr0 U TEMAaTHYECKOTro
KOHTpoJis. bonee nenecooOpa3HO MCMOIB30BATh TECTOBYIO (POPMY MPH BBISBICHUU
CTETICHH YCBOECHHUS TEOPETUUECKOTO MaTepuajia M yMEHHUS peliaTh 3aJlaHus
PENpPOAYKTUBHOTO XapaKTepa.

[Ipu ucnons3oBaHUU TeCTa Kak (OPMbI KOHTPOJSI MOTYT ObITh PEKOMEHOBAHBI
TE€ XK€ KPUTEPUH JJI TIEPEBOJia CyMMBbI 0a/IOB B OTMETKY. OJIHAKO MPU 3TOM CJIETyEeT
YYUTBHIBATh, YTO B 3aBUCUMOCTH OT THIA TECTOBBIX 3aJIaHUIl, BKIIOUYEHHBIX B TECT,
KpPUTEPUH TIEPEBOJIa CYMMBI 0A/VIOB B OTMETKY MOTYT OBITh CKOPPEKTUpPOBaHbI. Tak,
MIPU BBITIOJIHEHUH TECTA, COCTOSIIETO TOJBKO M3 3aJaHUN ¢ BRIOOPOM OJHOTO OTBETA
(cambie IPOCTHIC), HIPKHUE TIOPOTU MOTYT OBITH YBEIIMUCHBI:

He MeHee 70% - oTMeTKa «3»;

He MeHee 80% - oTMeTKa «4»;

He MeHee 90% - oTMeTKa «5».

BrinonHsg aHanmu3 pe3yJbTaTOB MPOBEPOYHOM MM KOHTPOJIBHOM MPOLENYPHI,
HE3aBUCUMO OT (POpMBI €e MpoBeleHHs, Iesiecoo0pa3Ho (PUKCUPOBATH HE TOJIBKO

KOJIMYCCTBO BBIIIOJTHCHHBIX BaﬂaHHﬁ, HO M KaKUC€ MMCHHO 3aJaHHA OBUIN BBITTOJTHEHBI



KaK KaXJIbIM 00YJaroIIMMCsI, TaK U KJIaccoM (TPYIIOi) B 1IEIOM.

[IpuMeHeHHe MAaHHOTO TOAXOAAa TMO3BOJIIET CAENaTh OTMETKY Ooiee
nH)OpPMATUBHON W OOOCHOBAHHOW, BCETJa MOXHO TPOAaHAIM3UPOBATh, U3 YETO
CKJIaJIbIBaeTCSl OOIIMI Oajil KaJAoro 0Oy4arollerocs, Kakue 3aJlaHusl BBIMOJHEHBI
MOJIHOCThIO, a Kakue 4YacTU4YHO. Taxke MpU JAaHHOM TIOAXOJE peaau3yercs
HEOThEMJIEMOE MPABO KaXKJIOTO OOYyYaromerocsi - «mpaBo Ha ommoOKy». B merom mo
rpymnmne OOy4arolmuXCsl BBIABISIOTCS 00IMe MpoOeNbl, TPeOyroIue KOPPEKIUd Hu

JONOJHUTEIBHON pabOTHI.



IMPUJIOKEHHUE 2

KoHTpoJIbHO-N3MepHUTeIbHbIE MATEPHUAJIBI IO aJIredpe
7 kJiacc

KonTtponbnas padora Nel «PannoHanbHbIe YHCI2

CHEIUPUKALIUS
1. Ha3HauyeHHe KOHTPOJIBHOI paboThI - OLEHNTb YPOBEHb JOCTVDKEHNS NITAHUPYEMbIX PE3YTETATOB.
2. Tlnanupyembie pe3yabTaThl

OO0yuarommuiica HayYnTCs:
- BbInonHsiTh, coyeTas yCTHbIE 1 MMCbMEHHBIE MPUEMBI, aprchMETUHECKVE AECTBIS C PaLMOHANBHLIMY YCHAMM.

- HaxoauTb 3HaYeHMs YMCIIoBbIX BbIPEXKEHWIA, MPUMEHSATL Pa3HOObpa3Hble Crocobbl 1 MPUEMBI BbIMMCIIEHUS 3HAYEHU APOOHBIX
BbIPaXKEHW, CoaepXaLLX OObIKHOBEHHbIE U AECATUYHbIE APOOM.

- MepexoanTb OT 0AHOM hOPMbI 3aNMCK YMCEN K ApYrol (MpeobpasoBbiBaTh AECATUHHYH APOGb B OGbIKHOBEHHYHO, OOLIKHOBEHHYO
B JECATUYHYIO, B YACTHOCTY B GECKOHEUHYHO AECATVYHYHO ApO0b).

- CpaBHuBaTh 1 YNopsigoumBaTh paLyoHarieHbIe Yuena.
- Okpyrnsitb yucna.

- BbINOnHATL NpUKMAKY 1 OLEHKY pesyrbTaTa BbIMVCTIEHUI, OLEHKY 3HAYEHWA YMCIIOBbIX BblpaXeHuin. BeinonHATs AencTeus co
CTeneHsMU C HaTyparbHLIMW NOKa3aTensmu.

- [pyMeHATb NPU3HaKN OENMMOCTU, PA3NOXKEHWE HA MHOXUTENN HaTyparibHbIX YCen.

- PelliaTb MpaKTUKO-OPMEHTVPOBaHHbIE 334ayl, CBS3aHHblE C OTHOLLEHMEM BENMYMH, MPOMNOPLMOHAIBHOCTBIO  BETUYMH,
MPOLEHTaMK1, MHTEPNPETVMPOBATL pe3yrnbTaTbl PelleHusl 3adad ¢ YY4ETOM OrpaHWMYeHuid, CBA3aHHbIX CO CBOWCTBAMM pacCMaTpUBaEMbIX
00BbEKTOB.

3. XapakTepHCTHKA CTPYKTYPHI U COI€P:KAHNS KOHTPOJIBLHON padoThI
KaxxapIi BapyaHT KOHTPONBHOW paboTbl COOEPXUT 6 3a0aHWA, PasnNYaroLLIMXCS YPOBHEM CIIOKHOCTW.
3apaHnsa Ne1-6 ¢ pa3sepHyTbIM OTBETOM.

4. Kputepun oneHHBAHUS KOHTPOJIbHOH PadoThI
BepHoe BbINOMHEHHbLIM CHMTaeTCs 3afaHue, ecri 06OCHOBAHHO MOMyyYeH BEPHbIN OTBET, NMPUCYTCTBYIOT BCE LA PeLLIEHMS.

3aganve Ne1 No2 Ne3 Ne4 Ne5 No6
Bannbl 2 3 1 2 2 2
OueHvBaHVe Kaxkaoro 3afaaHus (tabnuua 1)
Tabnmua 1

MakcmmanbHbii 6ann 3a BbINONHEHUE paboTbl COCTaBNSAET - 12. Ha ocHoBe 6annoBs, BbICTABINEHHBIX 3a BbIMOHEHWE BCEX 3aaHN
paboThl, NOACHMTLIBAETCA NEPBUYHBIN Bans, KOTOPbIM NEPEBOAUTCS B OTMETKY MO NATMBannbHOM Lwkane (tTabnuua 2).
Tabrvua 2
IlepeBoj 6a/1J10B B 0TMETKY MO NSITHOAILHOM HIKAJIe
Konunyectso G6anrnos PekomeHnayemasi olieHka
10-12 5
79 4
4-6 3
MeHee 4 2

5. TIpoaoKuTeIbHOCTh KOHTPOJILHOH PadoThI
Ha BbiINonHeHve BCceli AMarHoCTUYECKO KOHTPOMBHOM paboThl 0TBOAMTCS 45 MUHYT.



KOAUPUKATOP 3JIEMEHTOB COJEPKXAHUSA U IINTAHUPYEMBIX

PE3YJIbTATOB
PA3JIEJI 1. IlepeyeHb 3J1€eMEHTOB CO/IeP:KaHNsl, MPOBEPsieMbIX HA KOHTPOJIbHOH padoTe
Koo
Dnemenmul co0epicanus, nPosepsiemble 3a0aHUIMU KOHMPOIbHOU pabompl
1 Yncna v BbluMcneHus
11 [pobu 0BbIKHOBEHHBIE U AECATUYHBIE, NEpEXon, OT 0aHOM hopMbl 3anmcy apobert K Apyrow. MNoHaTre
paLyoHarnbsLHOro Yucna, 3anvchb, CpaBHEHNE, YNIOPSAOYYBaHME PaLMOHArBbHBIX YCeN
12 ApucbmMeTnHeCcKMEe OENCTBUSA C paLMOHanbHbIMY YicTamuy. PelleHre 3anay na peanbHOM NPakTykv Ha YacTu, Ha
apobu
1.3 CreneHb ¢ HaTyparbHbIM NMokasaTeneM: onpeaerneHvie, NpeobpasoBaHve BbIPXKEHWIA HA OCHOBE OrpeaeneHis,
3anmcb OONbLLIMX YMcern
14 [MpoLeHTLI, 3anMcb NPOLEHTOB B ByAe Apobn 1 Apobu B BUAE NPOLEHTOB. Ty OCHOBHbIE 33434y Ha NPOLIEHTHI,
peLLeHve 3aad U3 pearnbHOW NPaKTUKA
15 [MpuMeHeHWe NpU3HaKoB AENMMOCTY, Pa3NOXKEHNE Ha MHOXUTENWU HaTyparnbHbIX Yicen
1.6 PearnbHble 33B1CMMOCTY, B TOM YKUCTe NpsiMast 1 obpaTtHas NponopLMoHansHOCTM

PA3JIEJI 2. Ilepeyenpb NJIAHUPYEMBbIX Pe3YJbTATOB

Koo Inanupyemvie pe3ynomamol, KOMopwvle NPOBEPAIMC 3A0AHUAMU KOHMPOIbHOU pabombl

npoeepsiemozo

pe3yrbmama

1 Ywvcna v BblumcrieHus

11 BbInonHsTh, coveTas yCTHbIE Y MMCbMEHHbIE NPUEMBI, aprdpMeTUHECKUE AENCTBIS C paLMOHarbHLIMM
ymcnamm

12
HaxoauTb 3HaYeHVst YUCTOBbIX BbIPEXKEHWIA, MPUMEHSTL pasHO0OpasHble Criocobbl 1 MPUEMBI
BbIMVICIIEHNS 3HAYEHWI APOBHBIX BbIPaXEHUI, CoaepXaLLyX OBbIKHOBEHHbIE N AECATUYHbIE potn

1.3
MepexoauTb OT 0aHOW GopMbI 3anMmcy Yncen K Apyron (npeobpasoBbiBaTb AECATUYHYIO APOoDL B
0BbIKHOBEHHYO, OOLIKHOBEHHYHO B AECATUHHYIO, B HACTHOCTU, B OECKOHEYHYH AECATUHHYHO OPO0b)

14 CpaBHvBaTh 1 yNopsdoymMBaTh paLvoHasbHbIe Yncia

15 OKpyrnsiTb Ymcna

16 BbINONHSATE NPYKWAKY 1 OLIEHKY pesyrbTaTta BbIMVCIEHMIA, OLIEHKY 3HAYEHUIA YNCTIOBbIX BbIPSKEHMIA.
BbINonHsATL AENCTBUA CO CTEeneHsMM C HaTypasibHbIMY MoKasaTensMm

1.7 MpVMEHSTL NPY3HaKM AENMMOCTY, Pa3NOXEHWE HA MHOXUTENW HaTyparibHbIX YMcen

1.8 PeLuats NpakTiko-opueHTMpOBaHHbIE 334a4n, CBA3aHHbIE C OTHOLLIEHVEM BEMYVH,
MPOMOPLIVOHANBHOCTLIO BENWYMH, NPOLIEHTaMM, MHTEPMPETUPOBAaTL Pe3ynbTaThl PELLEHNS 3a0a4 C
YHETOM OrpaHNHEHIIA, CBA3AHHBIX CO CBOVICTBAMM PacCcMaTprBaeMbIX OOLEKTOB




Kontpoannas pa6ora Nel no teme «PanmoHajabHbIe Yncaa

Bapuant 1
Ne1. Haigyite 3HauyeH1e BbIpaXKEHNS:
93H2:4 + 879)'(1)
Ne2.
Brraucnure:
43 + 5
(-8)"- (-1)*;
Ne3.
He BbINONIHSAS BBIYUCIEHUN, CPABHUTE:
1) (~4,6)’n0; 3) (-10)° u (-8)*;
2) 0u {—27)>% 4) -6° u (-6)°. L

4. PaznoxuTt € Ha npocTble MHOKUTEIN uyncio 18 900. B oreer 3anumure

Pas3IoKECHUE B CTAaHAAPTHOM BUIC.

Ha cy660THUK BbiLLn 160 YenoBek. 75% Bcex noaen yorpani TeppUTopuio, OCTarbHbIE CaxKarn
OepeBbsi. CKOMBbKO YENOBEK Caxkani AepeBbsi?

AsTOMOBUNL 3a HekoTopoe BpeMsi npoexan 96 km. Kakoe paccTosiHe NpoeaeT 3a TO »Ke Bpems BeNnocvneaucT,
CKOPOCTb KOTOPOTO B 8 pa3 MeHbLLIEe CKOPOCTV aBTOMOBUNA?

Bapuanr 2
Ne1. Hangyite 3HauYeHWe BbIpaXKeHNS:
1)(-0.76 - 0,44):2]. 2) 3A-1){-3_)).
Ne2.
BbIHVICl'IVIT 3.
13 30 .
2 (— ) N5
2 5-(-2)}
Ne3.
He BbINOJIHAS BEIYUCICHUM, CDABHHUTE:
1) (-28)' m 0; 3) (-17)° m (—5)’;
2) (-3,9)° u 0; 4) -5° u (-5)".

4. Paznoxute Ha OpocThie MHOXKUTENU yuciio 3 960. B oTeer 3anumuTe
pasnoxeHe B CTaHAaPTHOM BHJIE.

Nedl™ TypucTil npoLunv 27,5 kM, 4To cocTaBnsaeT 25% Bcero myTy. Kakos Becb nyTb?

NeA™ TypumcT 3a HekoTopoe Bpems npoLuen 9 kM. Kakoe pacctosiHie NpoeaeT 3a TO XKe BPeMS BCAAHMK,
CKOPOCTb KOTOPOro B 3 pasa borbLLe CKopocTy TypucTa?



CHELUDUKAIMS KonTtpoabHas padora Ne2 «Ajredpanyeckue BbIpaiKeHUsD

6. Ha3HaueHHe KOHTPOJIBHOIT paGOTHI - OLEHNTL YPOBEHb JOCTVIKEHWS! NITaHMPYEMbIX Pe3yrbTaToB.
7. Ilnanupyemble pe3yJabTaThl

Oo0yuarommuiica HayYnTCs:

Vcnonb3oBaTh anrebpanyeckyto TepMMHOIOMIO 1 CUMBOIVIKY, MPUMEHSITL €€ B NPOLIECCe 0CBOEHMS y4ebHoro Mateprana.

HaxoauTb 3HaveHVs GyKBEHHBIX BbIP2XXEHUI NPy 33AaHHBIX 3HAYEHNSAX NEPEMEHHBIX.

BbINonHsTs NpeobpasoBaHns LIenoro BbipaXkeH!s B MHOrOYNEH NpueeaeHneM nogobHbIX criaraeMbix, PackpbITUeM CKOBOK.

BbINOMHATL YMHOXEHMe OgHOMMEeHa Ha MHOMOMIEH Y MHOTOUEHa Ha MHOTOUIEH, MPUMEHAT DOpMyIbl KBaapaTa CyMMb! U
KBagpaTa pasHoCTy.

OcyLLECTBATL Pa3NOXeHE MHOTOUNEHOB Ha MHOMMTESIN C MOMOLLIbHO BbIHECEHMS 38 CKOOKM OBLLIEro MHOMXMTENS, rpynnpOBKA
crnaraembix, NMPUMeHeHNs hopPMyI1 COKPALLIEHHOTO YMHOXEHMS.

MpyiMersTb Npeobpa3oBaHyst MHOTOUIEHOB AMS PELLEHUS PasnyHbIX 3a4aY 13 MaTteMaTvikv, CMEXHbIX MPESMETOB, 13 pearbHON
NPaKTUKA.

Mcnonb3oBaTk CBONMCTBa CTeNeHel ¢ HaTyparibHbIMU MokasaTensMn Ans NpeobpasoBaHNs BbIPaXKEHWI.

8. XapakTepucTHKa CTPYKTYPHI U CO/IeP:KAHNS KOHTPOJILHOH PadoThI
Kaxapli BapmaHT KOHTPONBHOWM paboTbl coaepxUT 6 3afaHWv, PasinyaroLLIMXCS YPOBHEM CIIOXKHOCTU.

Tabmmua 1
3apaHve Ne1 Ne2 Ne3 No4 Ne5 No6 Ne7
Bannbl 2 2 1 2 2 2 2

BapaHnsa Ne1-7 ¢ pa3BepHyTbIM OTBETOM.

1. Kpurepuu oueHnBaHUsA KOHTPOJIbHOI PadoThI
BepHoe BbINOnHeHHbIM cHMTaeTes 3afaHne, ecrivi 060CHOBaHHO NOMyYeH BEPHLIN OTBET, NPUCYTCTBYIOT BCE LLaru peLLeHns.
OueHvBaHe Kaxkaoro 3agaHus (tabnuua 1)

MakcmmanbHbii 6ann 3a BeINonHeHne paboTbl cocTaBnseT - 32. Ha ocHoBe 6annos, BbICTABNEHHbIX 3a BbIMOMHEHVE BCEX 3aaaHWN
paboTbl, MOACHMTLIBAETCA NEPBUYHBIN Banm, KOTOPbIM NEPEBOAUTCS B OTMETKY MO NATMbannbHOM Lwikane (tabnuua 2).

Tabrvua 2

IlepeBoj 0a/1J10B B 0TMETKY MO NSATHOAUILHOM HIKAJIE

Konuuecteo Ganmnos PexoMeHayemasi oLeHKa
11-13 5

8-10 4
47 3
MeHee 4 2

2. TIpomo/LKUTEeTbHOCTH KOHTPOJIbHOH PadoThI
Ha BbINonHeHve BCeli AMarHOCTUYECKOI KOHTPOIBHOM paboTbl 0TBOAMTCS 45 MUHYT.

KOAUD®UKATOP SJIEMEHTOB COAEPKAHUSA U IIVTAHUPYEMBIX PE3YJBTATOB
PA3JIEJI 1. IlepeyeHb 3J1€eMEHTOB CO/Iep:KaHNsl, TPOBePsieMbIX HA KOHTPOJIbHOM padoTe

Koo
Dnemenmul codepiicanusi, nposepsiemvle 3a0aHUIMU KOHMPOJILHOU pabomul
2 Anrebpanyeckve BbipaxkeHns
21 lNepemMeHHble, YCTIOBOE 3HAYEHUE BbIPaXKEHNS C NepeMeHHoN. onyCTMble 3HaYeHNA NePEMEHHbIX

22 lMpencTaBneHvie 3aBMCMOCTU MEXAY BeMYnHamMy B Buae dpopmynbl. BeumcneHns no gopmynam

23 MpeobpazoBaHyie BYKBEHHbBIX BbIPXKEHWIA, TOKOECTBEHHO PaBHbIE BbIPaXKEHUS

24 CBovicTBa CTENEHN C HaTyparbHbIM MoKasaTenem

25

OHOUNEHb! M MHOroureHbl. CteneHb MHorourneHa. CrioxeHne, BolumMTaHmne, YMHOXXEHWe MHOro4reHoB




26 DopMyrbl COKPALLEHHOTO YMHOXEHWST: KBaApaT CyMMbI U KBaZpaT pasHoCTW. PopMyria pasHOCTV KBagpaToB.

PasnoxeH/ie MHOTOH4NeHoB Ha MHOXUTENN
PA3/IEJI 2. IlepedyeHb IVIaHMPYEMBIX Pe3yJbTaTOB

Koo Inanupyemvie pe3yiomamul, KOMopvle NPOBEPAIOMCA 3A0AHUAMU KOHMPOIbHOU pabomsl
nposepsemozo
pe3yremama
2 Anrebpanyeckne BbipaXkeHns
21 Mcnonb3oBatb anrebpanyeckyto TEpMUHOMOTMIO0 U CUMBOIIMKY, MPUMEHST €€ B NMPOLIECCe OCBOEHMS y4eBHOro
Martepuana
2.2 HaxoauTb 3Ha4eH1si GyKBEHHbIX BbIPaXKEHWUI MPU 3a0aHHbIX 3HA4YEHMSIX NEPEMEHHbIX
23 BbInonHsATE NMpeobpasoBaHuA LEMOro BbIPaXKEHUS B MHOMOMNEH MpvBedeHVWEM MOAOGHbIX Craraemblx,
pacKpbITEM CKOBOK
24 BbINOMHATE YMHOXXEHVWE O[HOYNEHa HAa MHOMOYIEH M MHOrOYreHa Ha MHOTOYMEH, MPUMEHSTL OpMyIbl
KBagparta CyMMbl U KBaJpaTa pasHoCTU
25 OCYLLECTBMSATE  Pa3MOXEHME MHOMOYIEHOB Ha MHOXMTENM C MOMOLLBO BbIHECEHWMA 33 CKOOKM OOLLEro
MHOXUTENS, IPYNMUPOBKM CriaraeMbiX, MPYMEHEHNS (hopMyI COKPALLEHHOTO YMHOMXEHMS
26 MpymeHsTb Npeobpa3oBaHNst MHOMOWIEHOB M1l PELLEHNS pa3nuuHbIX 3afady M3 MaTeMaTuki, CMEXHbIX|
NPeMETOB, U3 pearibHOM MPaKTUKA
27

Vcnonb3oBaTh CBOMCTBA CTEMEHEN C HaTyparibHbIMW NoKa3aTenaMmu ansd npeo6paaoBaHV|9| BbIP2XKEHWI




Koutpoannasi padora Ne2 HO TeMe « AJireOpandeckue BbIpaskeHH .

Bapuanr 1

N21. MpeacTasbTe B BAAE CTENEHN BLIPSKEHIE:
1)x 2x°x°, 3cep 4§
No2. TIpeoBpaayiiTe BbIpaeH/e B OfHOUNEH CTaHIapTHOrO Bia- 1) -
6a°b° m 5b° m a°, 2)(- 6m°n )
Ne3. lpepicTaBLTe B BUIE MHOTO|IIEHa CTaHIAPTHOMO BATA BiipaXetie-
(6x%-5x + 9)-(3x*+x-7).

Nedq., MpencrasbTe B BVI,Ele MHOrouneHa BblpaxeHue:

1) ba(m” -8m*+ 9);

2) (x-2)(2x +3);

3) (a+3)(a-3)j'

4) (2a+7h)".

No5. Paanoxure Ha MHOXUTENN:

1]) 16x - 49;
9a2+30efe+25"2

y3+18y2+81y, Xy’ -
@ 2% -xy + 2y
Ne PeLIJMTe ypaBHEHUS:
6, 1) 15> 15x=0;
7 E»): 64x3- 16x2+x = 0.
* ExCMCCAUMen nrera s TenechoH cocTaenseT 280 pybneit B Mecsl. Ckomnbko pybneit cocTaBuT exxeMecsyHast
nrara 3a TeneoH, ecrnn oHa BblpacTeT Ha 5%7?

r Bapuanr 2

Ne1. MpeacTaBbTe B BUAE CTEMNEHN BbIpaXKeHME:

Da'-a*, 2) a a 4 :

3) (a7)4 4) A .|||7

Ne2. Mpeobpa3 |/|Te Bblpa)KeHMe B OAHOMYNEH CTaH,qapTHoro BMOa:

1) - 3% m 4°, 2)(— 4a°b)°.
Ne3. I'Ipep,CTaBbTe B BME MHOro1reHa CTaHgapTHOMo ByAa BblpakeHue- (5a

-2a-3) -(2a® + 2a - 5). '

Ned. MpeacraBbTE B BUAE MHOMOUEHa BblpaXKeHue-
1) 2x(x*-5x%+ 3);

2) (y+ 2)(3y-5);

3) (3a-8Z>)%

4) (m-1){m+1).

No5. Paanoxute Ha MHOXUTENW:

1) 25/-4;

2) 36a%-60a6+252>%;

3) X - 8x% + 16x;

4)  ab’-b%-ab®+b? '

Ne6. PeIJJMTe ypaBHEHVS:

1) 7x +21x = 0

R§7.¢ Exdiscstldn’ hﬁa‘fb 3a TenedoH cocTaBnsieT 280 pybrieii

B MecsiLl. Cronbko pybnein coctaBut
exemMecsa4Has nnara 3a TenedoH, eCiv oHa BbIpacTeT Ha 5%7? 4 Py6



CHENU®UKALUS

Kontpoabnas pa6ora Ne3 «J/IuHeiiHble ypaBHEeHU D

1. Ha3HavyeHme KOHTPOJILHOI PadOTHI - OLEHNTb YPOBEHb JOCTVIKEHSI NITAHMPYEMBbIX PE3YTbTaTOB.
2. Tlnanupyemble pe3yJibTaThI

Oo0yuaromuiicss HAyYUuTCH:

PeLuaTtb nHeviHble ypaBHEHVS C OOHOV NMEPEMEHHON, MPUMEHSIS MpaBuiia Nepexoaa OT UCXOAHOTO YPaBHEHWS K
paBHocubHOMY emy. [TpoBepsiTb, ABNSETCS TN YNCTIO KOPHEM YPaBHEHUS.

MpymeHsTs rpadomyeckne MeToAb! MPY PELLEHNM JIMHEVHBIX YPABHEHWIA U MX CUCTEM.

Mon6vpaTs NpUMEPsI Nap YMcen, ABMSIOLLIMXCA peLLIEHNEM JIMHEHOMO YPaBHEHWS C ABYMS NepeMeHHbIMW. CTpouTb B
KOOPAVHATHOM MIIOCKOCTM rPachuk MMHENHOIO YpaBHEHUS C ABYMS MEpeMEHHBIMU, MOSb3ysiCh rpadivkom, MpUBoaMTL
NPUMepPBI PELLIEHNS YPaBHEHMS.

PeLuatb cuctembl ABYX JIMHEVHBIX YPaBHEHWI C ABYMS NEPEMEHHBLIMM, B TOM Yucrie rpadpmyecky. CocTasnsTs 1 peLuats
TMHEHOE YpaBHEHUE U CUCTEMY FIMHEVHBIX YPaBHEHWI MO YCMOBIKO 384a4K, MHTEPNPETUPOBATL B COOTBETCTBUN C
KOHTEKCTOM 3aJa4v MOSyYeHHbIN pesynbTar.

3. XapakTepHCTHKA CTPYKTYPHI U cOAeP:KaHUS KOHTPOJIbHOI padoThl

KaxkOpI BapyaHT KOHTPOSBHOWM paboTbl coaepUT 6 3aaaHWIA, pasnnyaroLLXCS YPOBHEM CIIOXKHOCTW.
3anaHus Ne1-6 ¢ pa3BepHyTbIM OTBETOM.

4. Kpurtepnu oueHHBAHHS KOHTPOJIbHOI padoThI

BepHoe BbINOHEHHbIM CHATAETCA 3aaHne, ECIn 060CHOBaHHO nonyveH BEPHbIIi OTBET, NPUCYTCTBYIOT BCE LLIArn peLleHus.

OueHvBaHvie

KaXKaoro
3apaHve Ne1 Ne2 Ne3 No4 Ne5 N6 3a0aHus
Barnbl 2 2 1 1 2 2 (tabrmua 1)

Tabmvua 1

MakcumanbHbI 6ann 3a BeinonHeHue paboTsl cocTaBnsieT - 32. Ha ocHoBe 6anos, BeICTaBNEHHbIX 3@ BbINOMHEHWE BCEX 3a4aHW
paboTbl, NOACHUTLIBAETCA NEPBUYHBIN Oarnm, KOTOpbI NEPEBOAMTCS B OTMETKY MO NATMGannbHOW Lukarne (Tabnuua 2).

Tabmua 2

IlepeBoa 6217108 B 0TMETKY 10 NATHOAJVIBHOM HIKATe

Konnyectso 6annos PekomeHayemas oLeHka
8-10 5
6-7 4
45 3
Menee 4 2

3. TIpomoKuMTeILHOCTH KOHTPOJIBHO PadoThI

Ha BbINonHeHve BCel AMarHoCTUHECKOW KOHTPOMBbHOM paboTsl 0TBOAWTCS 45 MUHYT.

KOAU®UKATOP SJIEMEHTOB COAEPKAHUS U IIVIAHUPYEMBIX PE3YJIBTATOB
PA3JIEJI 1. [lepedeHb 3JIeMEHTOB CO/IepPKAHMS, IPOBEPsSIeMbIX HA KOHTPOJbHOM padoTe

Koo
Dnemenmul codepiicanusi, nposepsiemvle 3a0aHUIMU KOHMPOJILHOU pabomul
3 YpaBHeHus
3.1 YpaBHeHWe, KOpeHb YpaBHEHUS, MpaBira NpeobpasoBaHns YpaBHEHWS, PABHOCUIBHOCTb YPaBHEHWIA
32
InHeliHoe ypaBHEHME C OOHOM NEPEMEHHOM, YUCIIO KOPHEN MMHEHOIO YPpaBHEHUS, PELLIEHNE NMUHEVHBIX YPaBHEHWN
33 CocTaBneHvie ypaBHEHI MO YCIOoBUIO 3aAa4m. PeLlenne TeKCToBbIX 3a4a4 C MOMOLLGHO YpaBHEHUIA
34 JMHeliHoe ypaBHEHWE ¢ ABYMS NePEMEHHBLIMU 1 ero rpadomk
35 Cuctema OBYX JMHENMHBIX YPaBHEHMI C OBYMSI NepeMeHHbIMW. PellieHne crncteM ypaBHEHWA criocobom NoACTaHOBKW.
lMpymepb! peLLIeHns TEKCTOBbIX 3a4a4 C MOMOLLbHO CUCTEM YPaBHEHWIA
3 YpaBHeHus




PAZIEJ 2. 11

DEYECHDb NJIAHUDVEMBIX DE3VILTATOB

Koo
nposepsemo2o
pesyavmama

IInanupyemvie pesynomamsi, Komopule NPOGEPsIOMCs 3a0aAHUAMU KOHMPOTbHOU padbombl

YpaBHeHUS 1 HepaBeHCTBa

3.1 PeLuaTts nHenHbIe ypaBHEHWS C OOHOM NEepeMEHHON, MPYMEHSS Mpasina nepexoda OT UCXOAHOTO YPaBHEHWS K
paBHOCUILHOMY emy. [poBepsiTh, ABMAETCH N YMCHIO KOPHEM YpaBHEHNA

3.2 [MprMeHsATL rpadomyeckmMe MeToApb! NP peLLeH IMHENHBIX YPaBHEHWA N X CUCTEM

3.3
MoaBvpaTs NpUMEPBI Nap YMCen, ABMSIOLLIMXCS PeLLEHEM MMHENHOIO YPaBHEHUS C ABYMS NEPEMEHHBIMM

34 CTpOuTb B KOOPAMHATHOW MIOCKOCTU rpadoviK NIMHEMHOTO ypaBHEHUA C ABYMSI NePeMeHHbIMM; MOnb3ysich
rpacvkom, MPYBOAMTL MPUMEPBI PELLIEHNS YpaBHEHUS

35
PeLuats cucTembl ABYX NIMHEVHBIX YPABHEHWI C ABYMS NEPEMEHHBIMM, B TOM YMCTe rpadonyecky

36 CocTaBnsTb U pelatb MYMHENHOE YPaBHEHWE WM CUCTEMY JMHEWHbIX YPaBHEHWIA MO YCIIOBUIO 3adaquu,
MHTEPMPETUPOBAaTL B COOTBETCTBUM C KOHTEKCTOM 38a4M MOMyYeHHbIN pesynstar

3 YpaBHEHUS 1 HepaBeHCTBa




KonTpoasnas padora Ne 3 mo Teme « JIuHeliHbIe ypaBHEeHUD)

BapuanTt 1
Nel. Pelunte ypaBHeHVs:
1) IX-8 =4x +12;
2) 9-7(x+3)=5-4x.

Ne2. B nepBoM siLLmke GbLUo B 5 pa3 GonbLue 6510k, Yem Bo BTOpoM. Koraa 13 nepBoro siyika B3smm 7 Kr 0510k, a
BO BTOpOV Jo6aBunm 5 KT, TO B siLLmKax 6510k crarno nopoBHy. CKOMbKO KUMorpaMmoB sI6510K BbLLIO B KaaoM
ALLVKe CHavana?

Ne3. PeLuute MeTOAOM NOACTAHOBKM CUCTEMY YpaBHEHUA _J X + 3y=13,
2x+y = 6.

Ne4. Peluvte METOOOM CrOXEHUS CUCTEMY YPaBHEHWIA I' 2x+ 3y= 7,
L Ix-By—11.

Ne5. 3a 5 kr orypuoB v 4 kr nommaopos 3annatuim 220 pybneit. CKomnbKO CTOUT KUMOrpamm OrypLOB U
CKOIMbKO CTOMT KWrorpamMm MoMnaopoB, ecriv 4 K- OrypLIOB JOPOXe KuirorpammMa nommaopos Ha 50
pybnei?

Ne6.* CtonmocTb Npoesaa B NpUropoaHOM arekTponoe3ae coctaensieT 198 pybnei. LLkonsHukam
npenocraensietcs ckuaka 50%. Ckonbko pybnei cTouT npoesa, rpynmbl 13 4 B3pochbiX U 12 LLIKONBHUKOB?

Bapuanr 2

Ne1. Peluute ypaBHeHus:
1) 6x —15 =4x+11;
2) 6-8(x+2)=3-2x

Ne2. B coyTO0onbHOM CeKkLmm nepBoHaYaribHO 3aHMManoch B 3 pas bornbLue y4eHnkos, Yem B BacketoonsHon. Korga
B oy TOONBHYHO CEKLIMIO MOCTYNAIIO ELLE 9 YHEHWKOB, a B 6ackeTOO0mMbHYH0 — 33 y4eHMKa, TO B CEKLMISIX YUEHUKOB
craso noposHy. CKOMLKO YHEHMKOB ObLLIO B KaXKOOW CeKLvM

CHavana?
x+5y=15,
Ne3. PeLumTe MeTOLOM NOACTaHOBKM CCTEMY YPaBHEHMIA 2x-y=8.
4x-Ty=1,
Ned4. Peluvte meTogom CriokeHvsi cuctemy ypaBHEHW 2x+Ty=11.

NeS. Macca 2 cnuTkoB oroBa 1 5 crninTkoB cByHLA paBHa 33 kr. KakoBa Macca criuTka oroBa 1 kakoBa Macca
CInuTKa CBUHLiA, ECINM Macca 6 CIUTKOB orioBa Ha 19 Kr 6orbLLie Macchl CrvTka cBMHLA?

Ne6.* CtomMmocTb Npoe3aa B NpMropofHOM anekTporoesae coctaenset 198 pyonei. LLkonbHykam
npenocraensietcs ckuaka 50%. Ckonbko pybnei cTouT npoesa, rpynmbl 13 4 B3pochbiX U 12 LLIKONBHUKOB?



CHELUDUKALMS Kontponbnas padora Ned4 «Koopaunarsl u rpapuku. @OyHKnmum»

1. Ha3HauyeHHe KOHTPOJBHO# PaGoThI - OLEHUTb YPOBEHb AOCTVIKEHWSI MAaHUPYEMbIX PE3YTIETATOB.
2. Tlaanupyemble pe3yJabTaThbl

OOyuarommuiica HayYnTCs:
M3obpaxaTs Ha KoopaMHATHOM NPSIMON TOYKW, COOTBETCTBYHOLLME 3aAaHHLIM KOOPAMHATaM, Ny4n, OTPE3KU, MHTEpBarbl,
3anuMcbIBaThb YMCOBLIE NMPOMEXYTKW Ha anrebpanveckom s3bIke.
OTtmMevaThb B KOOPAVMHATHOW MIIOCKOCTY TOMKM MO 3aAaHHBLIM KOOPAWHATaM, CTPOUTL Mpadovki MMHERHBIX doyHKLMIA. CTpomTb rpadink
yHKUM Y = [].
OnmcbIBaTh C MOMOLLbHIO (RYHKLMIA M3BECTHbIE 3aBYICUMOCTY MEXY BENUHMHAMM: CKOPOCTb, BPEMS], PACCTOSHWE, LieHa, KONMYECTBO,
CTOMMOCTb, MPOV3BOANTENBHOCTL, BpeMsi, 06bEM palboThbI.
HaxoawnTb 3HauYeHne dyHKLWM MO 3HaYEHWI0 €€ apryMeHTa.
MoHviaTh rpadpmyeckuin Crnocob NPeACTaBeHUs U aHanM3a MHpopMaLmK, M3BMEKaTb U MHTEPNPETMPOBATL UHAPOPMALIMIO M3
rpach1KoB pearbHbIX NPOLIECCOB U 3aBUCUMOCTEN.
3. XapakTepHCTHKA CTPYKTYPbI H COTEPKAHUA KOHTPOJBLHOI PadoThI
Kaxapli BapmaHT KOHTPONBHOW paboTbl CoAepXUT 6 3a0aHWA, PasnnNYaroLLIMXCS YPOBHEM CIIOKHOCTW.
3apaHusa Ne1-5 ¢ pa3sepHyTbIM OTBETOM.
4. Kputepuu oeHUBAHUS KOHTPOJILHON PadoThI
BepHoe BbINonHeHHbIM cHUTaeTCs 3a4aHue, ecrii 060CHOBAHHO NOSTy4YeH BEPHbIV OTBET, MPUCYTCTBYIOT BCE LLAMN PELLEHS.
OueHVBaH1e Kaxkaoro 3agaHnst
(tabrmua 1)

3agaHve Ne1 Ne2 Ne3 Ne4 No5 Tabrmua 1
Bannbl P P 3 3 2

MakcymarneHbI 6ann 3a
BbIMOSIHEHWE paboThbl cocTaBnseT - 32. Ha ocHoBe 6ansoB, BbICTaBMNEHHbIX 3a BbINOMHEHVE BCEX 3a4aHMIA paboTbl, MOACUUTLIBAETCH
NepBMYHbIN Barnr, KOTOpbI NEPEBOAUTCS B OTMETKY Mo NsiTubannbHow Lwkane (Tabnuua 2).
Tabnmua 2
IlepeBoja 0a/1J10B B 0TMETKY N0 NATHOAVIBHOM HIKAJIE
Konnyectso 6annos PekomeHayemas oLeHka
10-12 5
7-9 4
46 3
Metee 4 2

1. MpoaoKMTeTbHOCTh KOHTPOJILHON padoThl
Ha BbINonHeHve BCeli AMarHOCTUYECKOI KOHTPOMBHOM paboTel 0TBOAMTCS 45 MUHYT.

KOANU®UKATOP 3JJEMEHTOB COAEP KAHUSA U IINTAHUPYEMBIX PE3YJBTATOB
PA3JEJI 1. [TepeveHb 2JIEMEHTOB COIePKAHMS, IPOBEPSIEMbIX HA KOHTPOJIBbHOM patoTe

Koo
Dnemenmul codepaiicanus, nposepsemvie 3a0aHUAMU KOHMPOLLHOU pabomul
4 KoopavHatbl 1 rpadovki. PyHKUMn
4.1 KoopavHata To4KM Ha NpsiMon

4.2 Yncnosble NPOMEXYTKN. PaccTosiHe Mexay ABYMS TOYKaMU KOOPAVHATHOW NPsSIMOiA

43
MpsivoyronHas cvicTema koopauHar, oo OX 1 Oy. AGcumcca v opavHaTa TOUKM Ha KOOPAUHATHOW MOCKOCTU

44 Mpvmepb! rpadhrkoB, 3a4aHHbIX dopMynamm. YteHre rpadhnkoB pearnbHbIX 3aBUCUMOCTEN

45 [MoHsTMe doyHKUmN. ["padimk doyHKUmK. CeoricTBa OyHKUMA

46 JnHenHasa doyHKums, eé rpadomk. Mpadomk dpyHKUMKM y = |X]




PA3JIEJI 2. [lepeueHb MJIAHUPYEMbIX pe3yJIbTATOB

Koo Inanupyemvie pe3ynomamuol, KOMopvle NPOBEPAIOMCA 3A0AHUAMU KOHMPOTHOU pabombl
nposepsemozo
pe3yremama
4 KoopavHath! 1 rpadomki. SyHKLmM
4.1 M306paxaTb Ha KoOpaMHATHOM MPSAMON TOYKW, COOTBETCTBYIOLLME 3a4aHHbIM KOOPAWHATaM, Iyyu, OTPesKu,
VHTEPBaJbl, 3aMVCbIBaTb YMCIIOBbIE NPOMEXYTKM Ha anrebpanyeckom A3bike
4.2 OTvevaTb B KOOPAMHATHOM MIOCKOCTM TOYKM MO 334aHHLIM KoopamHaTam
4.3 CT1pounTb rpachmikn MHENHbIX dhyHKUMA. CTPoUTb rpadpuk yHKUMKM Y = |X|
44 OnucbIBaTb € MOMOLLBIO  (OYHKUMIA U3BECTHBbIE 3aBUCYMOCTU MeEXOY BENMUMHAMKU: CKOPOCTb, BPEMS,
paccTosiHWE, LIEHY, KONMYECTBO, CTOMMOCTb, NMPOM3BOAUTENBHOCTb, BpeMs, 06BEM paboTbl
45 HaxoguTb 3Ha4eHre doyHKLMM MO 3HAYEHUIO e€ apryMeHTa
46 MoHnmaTe rpacbuyeckuii cnocob NpeacTaBneHnst U aHanmsa MHgopMaLmn, U3BnekaTb U MHTEPNPETUPOBATH)
MHbopMaLMIO 13 rpachrkoB pearibHbIX NMPOLECCOB U 3aBYCUMOCTE
4 KoopauHate! 1 rpadomkn. SyHKLmM




no TB?@jré/IEFHHaT“Mlpa(bHKH_ :
a Pynxuum»

1. pyHKIMS 3aMaHA (bopyyIoii
Jy = & 18- Onpenenutre’

a) 3HayeHue y, eciau X — 0 4-
2. a)lTocrpoiite rpaduk GyHkimm y —OYEDQA O T 66 T2k sepes TOUKy, Q-6; -12)
3 Ha APV g rpaduky Touka B(-3;12)?
2013 I T “eo : o Tekokdkk kO 4MapTa‘ :
MC.CSII-_IEE?) a o BepTuKamu— CKOIBKO dCionde papemnctpRpERIEaM yKasaHs T,"™*

A) Bo 2YECTB  YYaCTHUKOB kov Ka3aHbl YHCIT
B KOJIMYECTBO YEIIOBEK, yKasa cia
CKQIBKQ, Pa3 BooREC A3 KOIMYECTBO —
3apETUCTPUPOBABIINXCS 99 HeTenc
(beBpaml? C sSIHBaps 110 i»;r
E) B 240
) RO HAKOBO HEH BT\ ®CTHLIIO 4BAT® *MOBeK 3allliCaniios \ a S
120 genosex? 150
150
120
KOH(EPEHUHIO -
o0 i
o v} 30
4) M306pa3uTe Ha KOOPAUHATOM MPSIMOU 0KECTBA -
EY R A
MpTOUEK, YIOBIETBOPSIONINE YCIOBUIO Vian: 22 PV TR T am
;12 sapr
Jes 0)-3<x <10 B) -6< X <-1

5) T/I306pa3me Ha KOOPJAMHATHOM.
. IIOCKOCTH MHOYK€ECTBA
YCIIOBHIO: TOYCK.  yioBIETBOPSIONINE

A) -4< x 0)3<y<9
£ &)yHKIII/ISI 3aJlaHa ¢op;4yn0171 y =3x -b. Oﬁﬁﬁﬂ%ﬁ

- & 3HAYEHHUE y ecu X 4%
2. a)[loctpoiite rpaduk GpyHKImH y - 52/ PoXOMT wee Ipagyic wepes poypey A(4; -3)

0)IIpuHauTexXuT 1 rpaduKy TOUKE B(4;-18)?

3 Jlonka mnabIBeT MO peke H3

*  mnyHkTta A B nyHkr 5 Ha pm-

cyHke 38 m3o0paxken rpaguk

PACCTOSIHUSA OT Hee 10 MyHKTa A

OT Hayajda JBMKeHHsl [I0

MOMEHTA NMPUOBITHS B MYHKT B,

a) Ha kakom paccrosinmu ot

NyHKTa A 0ObLIa JIoaKa 4epe3

nojyaca mnocje Hayajla JABM-
JKeHus?

0) Yepe3 kakoe BpeMsi mocie

Havyajla  JIBIDKeHHSI  JIOJKa

oKa3ajach Ha PACCTOSIHHH WKM l

OT MyHKTa A? ——i—i i fn!

B) Bbinv nn B nyTy octaHoBkA Ecrm HA 1 2 3 Bpems, u

Puc. 38

KaKoe Bpems Kakablin pa3?
aa, 70 CKOJIbKO pas u

1)
o

'_‘M
T

Pacerosy oo o nysaxkra A «m

A‘)Hgéé’ T — HHOAELTBA IO, Y 1OBIETBOPAIOLINE YCIIOBHIO
OP/AMHATHOH NMPSAMOLS
S X PAMOM  \ojkecTBA TOUEH, VIOBIETBOPSIOIIIE
l\%k)_6< X <4 B) OS X 512 , YA p il
A)-1<x<80) —3<y<5 —
) OCTH



8 ki1ace
KonTpoabHas padora Nel «Aareopandeckasi Apoob»
CHHEIIU®UKALNSA
1. Ha3HayeHHe KOHTPOJILHOM PadoTHhI - OLEHWTL YPOBEHb AOCTVIKEHWS NIAHNPYEMbIX PE3YTbTATOB.
2. Inanupyembie pe3ybTaThbI

OO0yuarommuiica HayYnuTCs:
MpyMeHSTL NOHATUE CTENEHW C LiENbIM NokasaTtenem, BoiMoNHATL NPeobpa3oBaHns BbIPaXKeHWI, CoaepaLLyx CTeneHm C LenbiM
rokasareriem.
BbINonHATL TOXAECTBEHHbIE NPeobpasoBaHNs paLyoHarNbHBLIX BbIPXKEHUI HA OCHOBE NpaBuvn AEVCTBUIA Ha, MHOroOMeHamm n
anrebpanyeckmmn apodsmun.
PacknaapiBaTth kKBaApaTHbIN TPEXUNEH HA MHOXKUTENN.
MpyMeHsATb Npeobpa3oBaHyis BbIPXKEHWI AN PELLIEHWS PasYHbIX 3a4a4 M3 MaTeMaTuki, CMEXHbIX NPEAMETOB, U3 pearibHOM
NPaKTUKA.
3. XapakTepHCTHKA CTPYKTYPbI H COJEPKAHUA KOHTPOJILHOH padoThI
KaxxabIi BapraHT KOHTPOIbHOM paboTbl COOaepUT 6 3aaaHWiA, pasninyatoLLMXCst YPOBHEM CITOXHOCTU.
B3apanust Ne1-5 ¢ passepHyTbIM OTBETOM.
4. Kputepuu oueHUBAHUS KOHTPOJLHOI padoThI
BepHoe BbINOnHeHHbIM cHMTaeTes 3afaHne, ecrivi 060CHOBaHHO NOMyYeH BEPHBIN OTBET, MPUCYTCTBYIOT BCE LLaru peLLeHns.

3aganve Ne1 Ne2 Ne3 Ne4 Ne5 Ne6 Ne7 Ne8 Ne9
Banni 1 1 1 1 1 1 1 2 2
OueHnBaHVe Kaxaoro 3agaHus (Tabnumua 1)
Tabnmua 1

MakcmmanbHbii 6ann 3a BbINonHeHne paboTbl cocTaBnsieT - 11. Ha ocHoBe 6anros, BbICTaBNEHHbIX 3a BbIMOSHEHWE BCEX 3aaaHNI
paboTbl, NOACHMTLIBAETCS NEPBUYHBIN Banm, KOTOopbI NEPEBOAMTCS B OTMETKY MO NSATMGanmbHO Lwkane (Tabnuua 2).
Tabnmua 2
IlepeBoja 0a/1J10B B 0TMETKY N0 NATHOAIbHON HIKAJIE
Konnyectso 6annos PekomeHayemas oLeHka
10-11 5
89 4
6-7 3
MeHee 6 2

2. TpoaoKATEeIbHOCTH KOHTPOJIBHOWH PadoThI
Ha BbINonHeHve BCeli AMarHOCTUYECKOI KOHTPOMBHOM paboTel 0TBOAMTCS 45 MUHYT.

KOJUD®UKATOP 3JIEMEHTOB
COAEPKAHUA U IINTAHUPYEMBIX
PE3YJIBTATOB

PA3JIEJI 1. IlepeyeHsb 3JIeMEHTOB CO/IepP:KaHMsl, MPOBEPSEeMbIX HA KOHTPOJbHOI padoTe
Koo

Dnemenmul codepoicanusi, npogepsiemvle 3a0aHUIMU KOHMPOTIbHOU pabombl

2 /Anrebpanyecikue BblpaxkeHus

2.1 KBagpaTtHbI TPEXHUNEH, PA3NOXeHNEe KBagpaTHOrO TPEXHIEHA HAa MHOXUTEMN

22 IAnrebpanyeckas apobb. OcHOBHOE CBOVCTBO anrebpanyeckon apodn

2.3 CrioxeHve, BblYMTaHWe, YMHOXEHWE, deneHure anrebpanyeckmx apoberi

24 PaupoHanbHble BblpaXeH!s 1 Mx npeobpasoBaHue

2 AnreGpanyeckme BbipaXkeH st

21 KBagpaTtHbIi TPEXUNEH, Pa3NOXeHNEe KBagpaTHOrO TPEXHWIEHA HAa MHOXMUTENN
PA3JIEJI 2. IlepedyeHb MIaHNPYEMBIX Pe3y/IbTATOB

Koo ITnanupyemvie  pesyromamel,  KOMopble — NPOBEPIIOMCSL
3a0aHUAMU
Npo8epsiemo2o KOHMPOJIbHOU pabombi







pe3yibmama
2 Anrebpanyeckme BblpaXKeHUs
21 MpyMeHsATb NOHATUE CTENEHU C LENbIM NokasaTerniem, BbINOMHATL MPeobpa3oBaHusi BbIPAXKEHWA, COAepXKaLLX
' CTEMNEHM C LierbIM rnokasaTenem
29 BbiINonHsITe TOXOECTBEHHbIE NPeobPa30BaHMs paLvoHarbHbIX BbIPaXKEHWIA HA OCHOBE MpaBn AEVCTBUN Haf|
MHOrourieHamu 1 anrebpavyeckmm podsammn
2.3 PacknagblisaTb KBagpaTHbI TPEXHIEH HA MHOXUTENN
2.4 MpuMeHsaTb NpeobpasoBaHVsl BbIPAXEHUIA ONS PELleHUs pasfyHbIX 3aAa4v M3 MaTteMaTviki, CMEXHbIX
NPEAMETOB, 13 pearbHON NPaKTV kA
2 /Anrebpanyeckme BblpaXKeHUs
21 MpyMeHsTL NOHATVE CTENeHM C LEenbIM rnokasaTeneM, BbIMONHATL Mpeobpas3oBaHns BbIpaXeHUi, COAepKaLLnX
CTEMNEeHM C LierbIM rokasaTernem
29 BbINonHATL TOXOECTBEHHbIE NPe0bpa3oBaHNs paLMOHarbHBIX BbIPaXEHWIA HA OCHOBE MpaBurn AEVCTBUIA Haf|
MHOrourieHamu 1 anrebpavyeckmm podsmmn
Bapuanr 1
Yacrs 1
1. OHpe,Z[eJII/ITI), KaKHu€ 4ucijia HC BXOIAT B 00J1aCTh AOITYCTHUMBIX 3HAUYCHUM
a—3
u + 8
2. Ha xakue MHOXUTEIIM MOXXHO COKpPATUTb ,Z[p06I>

2x%2x — 1)(x — 4)
x— A +4)2x—1)

B otBete 3anucarth HOMCPA 3THUX MHOKUTEJICH.

B

JTpoou
5—4y4

Dx 2)x° 3)x —4 4)x + 4 5)2x —1

75b°%c®

Coxkpatuth Apoos 4, IIpencraButs B Buje

+

5. Y>—6yy—=6

N3 GpopMyIibl EMKOCTH CUCTEMBI MOCIEA0BATENBHO COEIMHEHHBIX KOHIEHCATOPOB

111

6. .~

+ BoIpazute C
CiC2

Haittn 3HaueHne BbIpaKeHUs

2x + 6

x4—_9 npu x = —7
x2+ 10x + 25 4x + 20



3x+ylyV 3V)

\x 3x*t
y
1. [IpencraBuTh B BUAC ApoOHU
YacTtb 2
a+b-5b“+5a“
8. Cokpatutb 1po0b 5a-5b+1
Bapuant 2 )
+1 \ 2
9. YIpocTUTh BeIpaKECHHE {(:a D (V+4
YacTtb 1
1. OnpenenuTh, KaKKe Yuciaa HE BXOAAT B 00J1aCTh IOMYCTUMBIX 3HAYCHUIH
a—10
m +5
2. Ha kakuie MHOXXHUTEIH MOKHO COKPAaTHTh IPOOh

6x°(2x + 1)(x — 5)

X(x—5)(x+4)(2x—1)
B oTBeTe 3anucarh HOMCpA 3THUX MHOKUTEJICH.

1) x 2) x° 3)x—5 4)x + 4 5)2x —1
3. COKpaTI/ITL Ilpo61> 261%%'0% A
4, [IpencraBuTh B BUjC 1poOH
20 5
a’+4daa
S. U3 GpopMynbl EMKOCTH CUCTEMBI OCIIEI0BATENLHO COSMHEHHBIX KOHEHCATOPOB

. = —+
—srIpasute C;
6. HaiiTu 3HaueHNEe BBIPAKECHUS

x> +6X + 9 4x + 12
---------- n—"emmmmmmmeee—-—TIpU X = —4

x?—252x—10

7. TlpencraBuTh B BHAE IPOOH



Yactp 2

1-4a-4b
8. CokpaTtuTh 1po0b 4a2-4b2+b-a
K
(1]
2 (_?) 2
9 VYmopocTuth BEIpaKeHHE

HTpoJbHasA padora Ne2 «KBaapaTHble ypaBHeHUD)
CIIEHNOUKALIUSA
1. Ha3nayeHue KOHTPOJIBHOI PaGoTHI - OLEHUTL YPOBEHb AOCTVIKEHWSI NNaHUPYEMbIX PE3yIbTaToB.
2. Ilnanmpyemble pe3yJabTaThl

OO0yuarommuiicss HayYuTCs:
Mcrnonb3oBaTb HavarbHble NPEACTaBNEHNS O MHOXECTBE OEVCTBUTENbHBIX YUCEN AN CPaBHEHWS, OKPYITEHUS U BbIMUCTIEHUIA,
n306pakaTb AeMCTBUTENBHBIE YMCIa TOYKaMM Ha KOOPAMHATHOW NPSMON.
MpyMeHsTb NOHATME apUIPMETUYECKOTO KBaOPaTHOMO KOPHS, HaxOOuTb KBaApaTHbIe KOPHW, WCMoMb3ys Mpv HeobxoaumocTy
KarnbKyn_Top, BbIMONHATL NPeobpa3oBaHNs BbIPaXKeHUIM, CoAepKaLLmX KBaApaTHbIE KOPHU, UCTIONL3Ysi CBOMCTBA KOPHEN.
Mcnonb3oBaTh 3anmcy GoMnbLLMX 1 MarblX Y1CEn C MOMOLLIO AECATUYHBIX Apobeit  cteneHein uicna 10.
3. XapakTepHCTHKA CTPYKTYPbI H COEPKAHUA KOHTPOJIHHOI PadoThI
KaxxapIi BapyaHT KOHTPOSBHOW paboThl COAepXUT 6 3aaaHWA, PasnnYaroLLIMXCS YPOBHEM CIIOKHOCTM.
BapaHusa Ne1-5 ¢ pa3BepHyTbIM OTBETOM.
4. Kputepuu oueHHBAHUS KOHTPOJBHON padoThI
BepHoe BbINonHEHHbIM CHUTaETCs 3adaHune, ecrii 060CHOBAHHO MOSTyHeH BEPHbIV OTBET, MPUCYTCTBYIOT BCE LLIAM PeLLEHNS.
OueHuBaHme kaxaoro 3agaHus (tabnuua 1)
Tabrumua 1

3agaHue Ne1 Ne2 Ne3
Banni 4 6 10 MakcymansHbIv 6ann 3a BhinorHeHne paboTsl coctasnseT - 20. Ha ocHose
©annoB, BbICTaBMNEHHbIX 3a BbIMNOMHEHVE BCEX 3aAaHui paboTh|,
MOACHMTLIBAETCH NEPBUYHBIN 6ann, KOTOPbIM NEPEBOAUTCS B OTMETKY MO NATMbanneHOW Lwkane (tTabnuvua 2).
Tabrvua 2
IlepeBoj 0a/1J10B B 0TMETKY N0 NSATHOAUILHOM HIKAJIE
Konunyectso 6ansios PexomeHgyemas oLieHKka
18-20 5
1417 4
10-13 3
Metee 10 2

1. TIpomo/LKMTeTbHOCTH KOHTPOJIBLHOWH PadoThI
Ha BbINonHeHve BCeli AMarHOCTUYECKO KOHTPOMBHOM paboTbl OTBOAMTCS 45 MUHYT.

KOAU®UKATOP SJIEMEHTOB COAEPKAHUSA U IIVTAHUPYEMBIX PE3YJBTATOB
PA3JIEJI 1. IlepedyeHb 3/1eMEHTOB CO/Iep:KaHNsl, IPOBePsSIeMbIX HA KOHTPOJIbHOM padoTe

Koo Drnemenmul cooepaicanusi, nposepsiemvie
3a0aHUAMU



KOHMPOIbHOU pabombi
1 Yncria v BblumcneHns

11 KBagpaTHbIii kopeHb M3 uncna. MoHsATe 06 MppauvoHanbHOM umucne. [ecsaTudHble NPUOIKEHUS! MppaLyoHamNbHbIX

qmcen

12 CBOICTBa apUMETUYECKMX KBAOPaTHLIX KOPHEA M WX MpUMEHEHWEe K Npeobpas’oBaHMo YWCTIOBbLIX BbIPKEHWA U
BbIYVCIIEHVSIM. [leCTBUATENBHBIE YMCTa

1.3 CTeneHb C LenbIM nokasarenem v eé ceonctea. CtaHgapTHas 3anvch Yucna
1 Yncna v BbluvCiieHUst

11 KBagpaTHbIii kopeHb M3 uncna. MoHsATe 06 MppauyoHanbHOM umucne. [ecsaTudHble MPUOIKEHUs MppaLyoHamNbHbIX

qumcen

12 CBOICTBa apUMETUYECKMX KBAOPATHLIX KOPHEA M WX MpUMEHEHWE K NpeobpasOBaHUIO YMCIIOBLIX BbIPaXKEHWUA U

BbluMcneHnsM. [encTButenbHble yncna

PA3JIEJI 2. IlepedyeHb IIaHNPYEMBIX Pe3yIbTATOB

Koo Inanupyemvie pe3yiomamul, KOMoOpvle NPOBEPAIOMCA 3A0AHUAMU KOHMPOTILHOU pabomsl
nposepsemozo
pesyremama
1 Yucna 1 BbluMcneHust
1.1 Vcnonb3oBaTb HaYarnbHbIe NPEACTABMNEHUS O MHOXECTBE AENCTBUTENBHBIX YACEN A1 CPaBHEHWS, OKPYTNEHMSs]

1 BbIMVICTIEHWI, N300paaThb AENCTBUTESbHbIE YMCTA TOUYKAMU Ha KOOPAVMHATHOWM MpsMOi

MpyMeHsTb NOHATME apUAIMETUHECKOrO KBAPATHOMO KOPHS, HaXOAWTb KBadpaTHble KOPHMW, MUCTONb3ys npuv
12 HEOOXOAMMOCTN KarnbKynATop, BbIMOMHATL NMPeobpa3oBaHUs BbIPAXKEHWN, COAEPAaLLMX KBaapaTHbIE KOPHMW,
UCMOnNb3ysi CBOVCTBA KOPHEN

1.3
Vcnonb3oBaTb 3anmcy 6ombLLUMX 1 MarbIX YMCEN C MOMOLLbHO AECATUHHBIX Apoberi 1 cTeneHen ymcna 10

1 BapuaHT.
a) 2x2 +7.r-9=0;
0) 3x? =18or

1. Pemmte ypasnenus: €)100v> —16 = 0
2)x*-16.v +63=0

2. TIlepumetp npsimoyroasnuka 20 cm. HaiiquTe ero cTopoHsl, eciii H3BeCTHO, YTO INIOMATH

MPAMOYTroabLHHKA 24¢eM°,

3. B ypasnennn X~ + pX —18 = 0 oqun u3 xopueii pasen - 9. Haiiaure 1pyroii kopens u kodhpduument p.

2 BapuaHT

e 1. Pemiute ypaBHeHHe:
a) 9x°-7x-2 = 0; B) 5x2 = 45;
6) 4x%-x*=0; r) x’+18x-63 = 0.

e 2. IlepuMeTp NPSAMOYToJIbHUKA PaBeH 22 cM, a ero miomannb 24
cm’. HaiiinTe UIHHBI CTOPOH NPSAMOYTOJIHLHHKA.

3. OauH u3 KopHeii ypaBHeHus1 x°-/x + g — O pasen 13. Haiiaute
APYroi KOpeHb U CBOOOIHBIN YJIeH g.



KonTpoabHas padora Ne3 «KBagparnbie kopau. Ctenenun. KBaapaTHblii Tpex4jieH»
CHHEIU®UKALUSA
1. Ha3HaveHHMe KOHTPOJBLHOM PabdoTHI - OLEHNTL YPOBEHb AOCTVIKEHMS MITAHNPYEMbBIX PE3YIbTATOB.
2. TMnanupyemble pe3ybTaThl

OOyuarommuiica HayYnTCs:
Mcnonb3oBatb HavarnbHble NPEACTaBNEHNS O MHOXECTBE AENCTBUTENBHBLIX YMCEN ANS CPABHEHWS, OKPYIMEHUS W BbIMUCTIEHUIA,
n306pakaTb AeNCTBUTENBHBIE YMCIa TOYKaMM Ha KOOPAMHATHOW NPSMON.
MpyMeHsATb MOHATME apUPMETUYECKOrO KB3APATHOrO KOPHS, HaxoOuTb KBagpaTHble KOPHW, UCMOMb3ys Mpu HeoBXxoavmocTv
KarnbKynaTop, BbIMONHATL NPeobpa3oBaHns BbIPaXkeHUI, CoaepKaLLmx KBaapaTHbIE KOPHUW, UCTONL3Ys CBOMCTBA KOPHEN.
Vcnonb3oBaTtk 3anmcy G0rbLLMX M MarbIX YMCEN C NMOMOLLIBH AECATUYHBIX Apobewi 1 cteneHew yucna 10.
3. XapakTepHCTHKA CTPYKTYPbI H COAepP:KAHHUS KOHTPOJILHOIT padoThI
KaxxabIi BapyaHT KOHTPOILHOM paboThl CoOaepUT 6 3aaaHWiA, pasninyatoLLMXCst YPOBHEM CITOXHOCTU.
B3apanust Ne1-5 ¢ passepHyTbIM OTBETOM.
4. KpuTtepuu olleHUBaHUS KOHTPOJILHOI padoThI
BepHoe BbINONMHEeHHbIM cHATaeTCs 3afaHne, ecrii 060CHOBaHHO NOITyYeH BEPHBIN OTBET, MPYCYTCTBYHOT BCE LLaru peLLEHs.

3apaHve Ne1 No2 Ne3 Neq No5 Ne6 No7 No8 No9

Bannbl 4 4 3 3 2 2 2 2 2

OueHnBaHVe Kaxaoro 3agaHus (Tabnumua 1)
Tabnmua 1

MakcmmanbHbii 6ann 3a BeINonHeHUe paboTbl COCTaBNSAET - 24. Ha ocHoBe 6annoBs, BbICTABNEHHbIX 3a BbIMOHEHVE BCEX 3aaHWN
paboTbl, MOACHMTLIBAETCA NEPBUYHBIN Banm, KOTOPbIM NEPEBOAUTCS B OTMETKY MO NATUBannbHOM Lwkane (tTabnuua 2).
Tabnmua 2
IlepeBoja 0a/1J10B B 0TMETKY N0 NATHOAVIBHOM HIKAJIE
Konunyectso 6ansos PexomeHgyemas oLieHka
22-24 5
16-21 4
12-15 3
MeHee 12 2

1. TIpomo/LKHTEeTbHOCTH KOHTPOJIBHOW PadoThI
Ha BbINonHeHve BCeli AMarHOCTUYECKOI KOHTPOMBHOM paboTbl 0TBOAMTCS 45 MUHYT.

KOJUDPUKATOP 3JIEMEHTOB
COAEPKAHUA U INTAHUPYEMBIX

PE3YJIbTATOB
PA3JIEJI 1. [TepeveHb 3JIEMEHTOB COiePKAHMS, MPOBEPSIEMbIX HA KOHTPOJIbHOI padoTe
Koo
Dnemenmol codeparcanus, nposepsemvle 3a0aHUAMU KOHMPOIbHOU pabomul
1 Yvicna v BblMUCTIEHUS
11 KeagpaTHbI kopeHb 13 uvcna. MNoHsTne 06 vppauyoHansHOM yucne. JecatvyHbie NpUOnvbKeHVst MppauyoHanbHbIX
ymcen

12 CeolicTBa apumMeTVHeCcKUX KBaapaTHbIX KOPHEA W WX MPUMEHEHME K MpeobpasoBaHMI0 YWCIIOBbLIX BbIPEXKEHU U
BbIYMCTIEHNAM. [JeNCTBUTESBbHBIE YnCTa

1.3 CTeneHb ¢ LenbIM nokasatenem v eé ceonctea. CtaHgapTHas 3anvch Yucna
1 Yvicna v BblMUCTIEHUS

11 KeagpaTHbIii KopeHb 13 uucna. [MoHsTue 06 MppauvoHanbHOM yucne. [ecsTudHble NMpUBNKEHWS MppaUMOHarbHBIX

qmcen

12 CaolicTBa apmcbmemqecmx KBagpaTHbIX KOpHeI7I N nx npumeHeHune K npeoGpaaoBaHvuo YMCNOBbIX Bblpa)KeHI/IVI 7

BblYVCIIEHVSIM. [eficTBATENbHbIE Yncra
PA3JIEJI 2. IlepedyeHb MIaHNPYEMBIX Pe3y/IbTATOB




Koo
npoeepseMo2o
pesyrbmama

Inanupyemvie pes3ynvmamsi, Komopule NpoGePsIOMCs 3a0aHUAMU KOHMPOTbHOU pabombl

Yumcna 1 BblMCneHUst

Vcnonb3oBaTh HavarbHble NPeACTaBneHnst O MHOXECTBE AENCTBUTESNBbHBIX YACEN ANS CPaBHEHUS, OKPYTeHUs|
1 BbIMMCTIEHNIA, VI306pa)KaTb OeNCTBUTENBHbIE YMCa TOYKaMM Ha KOOPAVMHATHOM NPAMOi

1.2

MpUMeEHATL NOHATUE apUPMETUYECKOrO KBaApaTHOrO KOPHS, HaXOOMTb KBaAPaTHbIE KOPHM, MCMOMb3ys Mpu
HEOOXOWIMOCTN KarbKynATop, BbIMOMHATL NPeobpa3oBaHUs BbIPKEHWN, COAEPKALLMX KBaapaTHbIE KOPHMW,
MCrornb3ys CBOMCTBA KOPHEN

13

Vcnonb3oBaTb 3anmcy 6ombLUMX 1 MarbIX YMCEN C NMOMOLLHO AECATUYHBIX Apobelt 1 cTeneHen ymcna 10




Koutpoabnas padora no temam "KBaapatubie kopHu. Ctenenu. KBaapaTHbiii Tpexuien',
1 Bapuanr.

1. Boraucimre: a) V064 - VOO4; 6) 3 * V016; B) V900 * V100 ) V5* « 7°

64
2. Haiinure 3HaucHue BoipaxeHus: a) |— ; 6) V56 m V14 ; B) 2 (V3)?; 1) 3

]+ %

3. Pemmre ypaBHeHws: a) X° = 169; 6) x* - 0,01 = 0,03; B) V¥ =7

4.  Hailigure 3Ha4YCHUE BBIPAKCHUS:

a) 4" « 4"°; 6)6°:6° B) 2~°)°.

5. Ynpoctute BhIpakeHHE:

6. I[IpencraBbTe NPOU3BEICHHE "B CTaHIAPTHOM BHJIC YMCJIA.
7. Vkaxurte 2 nocieaoBaTelIbHbIC JCCATUIHBIC APOOH C OTHUM 3HAKOM ITOCTIe

3aMATON, MEK/y KOTOPLIMHU 3aK/II0UEHO YUciio V17
3-9 : 9-4

a) (x-3)* x™; 6) 1,5a°Y*-4a-'b\

Koutpoabhas pa6ora no remam "KBaaparubie kopHu. Crenenu. KBaapatubiid Tpexuien',
2 BapuaHT.

(4,6 * 10%) « (2,5 « KI'®)

8.  Bemumcmure: 27° ,
9. Paznoxxute KkBaapaTHBIA TPEXWICH HA MHOXKUTENIN X~ + 14x + 45



1. Haitnute 3Hagenne Beipaxkernst: a) V0,0036 + V25: 6) 3- VI21; B) V400 « V81; 1) V2° «
3
2. Beraucaure: a) [—; 6) V28 m V63 ;B) 4 (V5)“;r) 7- |— + V0,64

4. HaHzmTe a) 3HaYeHUE 49 BBIPAXCHUA:
6% o 52 6) 12— S 12N B) (34 °.
.a)(a’)ea? 6) 0,4xV* *50I™ 5 9,

5. Ymopoctute BhIpaKEHHE: "
6. [IpencraBbrTe pousseaeHue (*,5 * 10) « (6,4 « 10 ) , ctangapTHOM BHU/IE YUCIIA.
7. VYkaxkure 2 nocieoBaTelbHbIe AECITUUYHbIE APOOU C OJHUM 3HAKOM IOCIIe
3anAaToi, MEXIY KOTOPBIMH 3aKJIFOUYEHO Yucno V38

2.4
1 Boruncnure: 87
9 Paznoxure kBagpaTHBIN TPEXUJIEH HA MHOXKUTEIIN x° - 18x + 45

3. Pemmre ypasuenus: a) 80 + y* = 81; 6) x° = 225; B) V* = 13



CHELUDUKAIMS KonTtponbnas padora Ne4 «HepaBencra. CucremMbl ypaBHeHHID)

1. Ha3HayeHUe KOHTPOJILHOI PadoThI - OLEHNTb YPOBEHb [OCTVIKEHVS MITaHPYEMbIX PE3YTIETATOB.
2. TlnaHupyemble pe3yJibTAThI

OO0yuarommuiica HayYuTCs:
Peluatb nvHelHble, KBagpaTHbIe YPaBHEHWS U paLMoHankbHbIe YPaBHEHWS], CBOASLLMECS K HAM, CUCTEMbI ABYX YPaBHEHWI C ABYMSI
nepeMeHHbIMM.
MpoBoauTb MpoCTelilune WCCedoBaHNA YPaBHEHWA W CUCTEM YPaBHEHWIA, B TOM YuCre C MPUMEHEHMeM rpadonyeckmx
NpeACTaBreHWi (YCTaHaBMvBaTh, MEET NN YPaBHEHVIE UM CUCTEMA YPaBHEHWUI PELLIEHNIS], ECITV UMEET, TO CKOMBKO, M Npoyee).
MepexopuTb OT CroBecHOW hOPMYNMPOBKW 3adaun K eé anrebpanyeckori Mogeny C MOMOLLIO COCTaBMEHWSI YPaBHEHUS WA
CHCTEMbI YPABHEHWIA, MHTEPNPETMPOBATL B COOTBETCTBUM C KOHTEKCTOM 334241 MOMyYeHHbIN PesyrbTar.
MpyMeHsTL CBOVICTBa YMCIIOBLIX HEPABEHCTB A1A CPABHEHWS, OLIEHKW, peLLaTh NMHENHbIE HEPaBEHCTBA C OHON NEPEMEHHON U UX
cucTeMbl, AaBaTh rpadorHeckyto MNMCTPaLMIO MHOXECTBA PELLIEHWI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
3. XapakTepHCTHKA CTPYKTYPHI H COePKaAHUSI KOHTPOJIbHOI padoThI
Kaxapli BapmaHT KOHTPOMBbHOWM paboTbl coaepxUT 6 3afaHW, PasnnNyaroLLIMXCS YPOBHEM CIIOKHOCTU.
3apaHusa Ne1-5 ¢ pa3sepHyTbIM OTBETOM.

Tabrmua 1
3apaHve Ne1 No2 Ne3 No4 No5
Bannbl 1 1 4 2 2

4. Kpurepun oneHMBAHUS KOHTPOJIbHOMH padoThl
BepHoe BbINOMHEHHbIM CHUTaeTCs 3afaHve, ecriv 0O0CHOBAHHO MOIy4YeH BEPHbIA OTBET, MPUCYTCTBYHOT BCE LLarm
peLLeHus.
OueHvBaHVe Kaxkaoro 3agaHus (tabnuua 1)

MakcuMankeHbI Gann 3a BeinonHeHWe paboTbl cocTaensieT - 10. Ha ocHoBe 6arnioB, BbICTaBMEHHBIX 3a BbINOMHEHWE BCEX 3a[aHUM
paboTbl, NOACHMTLIBAETCS NEPBUYHBIN Barnm, KOTOopbI NEPEBOAMTCS B OTMETKY MO NSTMGannbHow Lwkane (Tabnuua 2).

Tabnmua 2
IlepeBoa 6a/1710B B 0TMETKY N0 NATHOAJILHOI IIKaJIe
Konnyectso 6annos PekomeHayemas oLieHka
9-10 5
7-8 4
6-5 3
MeHee 6 2

1. TIpomo/EKMTEJBLHOCTH KOHTPOJIbHOH PadoThl
Ha BbINonHeHve BCeli AMarHOCTUYECKOI KOHTPOMBHOM paboTbl 0TBOAMTCS 45 MUHYT.

KOAU®UKATOP SJIEMEHTOB COJAEPKAHUSA U IVTAHUPYEMbBIX PE3YJBbTATOB
PA3JIEJI 1. [lepeyeHb 3J1eMEHTOB CO/iepP:KaHMS, IPOBEPSEeMbIX HA KOHTPOJbHOI padoTe
Koo

Dnemenmul codepaicanust, nposepsiemvle 3a0aHUAMU KOHMPOIbHOU pabombl

3 YpaBHeHWSA 1 HepaBeHCTBa

3.1 KBagpaTHoe ypaBHeHve, (hopMyra KOpHel KBagpaTHOro ypaBHeHus. Teopema Bueta

3.2 PeLueHre ypaBHEHW, CBOOSALLIMXCS K JIMHEVHbBIM 1 KBaApaTHbIM

33 IMpocrenume apobHO-paLyoHanbHbIE YpaBHEHUS

34 Mpadmyeckast WMHTepnpeTaums YpaBHEHUA C OBYMSI MEPEMEHHbIMA W CUCTEM JIMHEVHbIX YpPaBHEHWA C OByMS)
nepeMeHHbIMA. [prUMepb! PeLLEHIISi CUCTEM HENMHENHBIX YPaBHEHWA C ABYMS NepeMeHHbIMM

35 PeLueHre TeKCTOBbIX 3a4a4 anrebpanyeckum crocobom

3.6 YvicrioBble HEpPaBEHCTBA U X CBOWCTBA




Koo
npoeepsaemozo
pe3yabmama

Inanupyemvie pe3yiomamol, KOMopwvle NPOBEPAIOMC 3A0AHUAMU KOHMPOIbHOU pabombl

YpaBHeHVA 1 HepaBeHCTBa

PeLuaTb nuHelHble, KBaOpPaTHbIE YPaBHEHVS U paLyioHarbHbIE YPaBHEHMS, CBOLSILLMECS K HUAM, CACTEMbI BYX

3 YPaBHEHW C ABYMS NEPEMEHHbIMU

MpoBoaMTL MpOCTENLLME WCCReaoBaHUs YpPaBHEHWUA U CUCTEM YpPaBHEHWA, B TOM 4MCe C MpUMEHEHUEM
32 rpacmyeckux npeacTasrneHui (yctaHaBnvBaTh, UMEET N ypaBHEHWE UM CUCTEMA YPaBHEHWIA peLLIEHWs], ecriv

WMEET, TO CKOIbKO, U MpoYee)

MepexoauTtb OT croBecHon hopMynMPOBKW 3aaa4um K e€ anrebpanyeckon Mogenu C NMoMOLLLIO COCTaBIEHUS!
33

VPaBHEHVISI UN CUCTEMbI YPaBHEHWUIA, UHTEPMPETUPOBATL B COOTBETCTBUM C KOHTEKCTOM 334a4u MOMyYeHHbINA

pesynbTar

KoHTponkHas pabota no Teme: " HepaseHctBa. Cuctembl ypaBHeHWA" 1 BapuaHT

) [2x +y =%
PemmTe MeTo/10M MMOICTAHOBKY CHCTEMY' YPaBHEHHH *{ ¢
[k + 21/ =2
i, » [4x+5y = %
CIINUTC MECTOAOM CJIOKCHHUSA CUCTEM ! ABHECHUHU <
P 131*)y10*
3. Pemmre HepaBeHCTBO:
1) —5.v >15; 2)3+x > 7-1- 3) x> 16;
4)x* - Ax -5>0:
4. Pemmure cucremy' HepaBeHCTB:
(4x - 16 < o! fax+11> 31,
A3x+12>0; 2N {5-3x<17.
5. HaiiguTe MHOXECTBO pelIeHHI HEPaBEHCTBA!
1) ~N>0; 2) SIr + 12 > 2(4\ - 3) - Bx.
515
KoHTtponbHas pabota no Teme: " HepaseHcTBa. CrcTembl ypaBHeHUN " 2 BapuaHT
[x - 2r/ =14,
1- Peminte MeTOI0M MOJACTAHOBKHU CUCTEMY YPAaBHEHH _
]9.1‘ +5y =1
. 7x -y =10,
2. PemuTe MeTO/I0M C/I0KeHUS CHCTeMY YPaBHeHU M L * ;
dSx+y=>2.
3. Pemmurte HepaBeHCTBO:
1) -4n < 16; 2)5-x<29-7n. 3) %2 <9;
4) %2 -8x + 16 > 0.
[7x+ 14 >0, [5x - 14 < 16,
1) {me <o 2)
I3x-9<0; 9 - 7x > -19.
4. PemuTe cucTeMy HePaBEHCTB:
5. Haiiqure MHOXKECTBO pPELICHUI HEPABEHCTBA!

ca 3K ok-32x+24, M)y

g“ + _F2_#U.

2)5n-4>30k+7)+2n.



9 kiace

KonTtponbnas padora Nel «YpaBHeHHs ¢ 01HO¥ NepeMeHHOH»
CHEIIUOUKALIUSA
1. Ha3naveHue KOHTPOJIBHOI PaGoTHI - OLEHUTL YPOBEHb AOCTVIKEHWSI NNaHUPYEMbIX Pe3yrbTaToB.
2. IlnaHupyeMmble pe3yJibTaThbl

OO0yuarommuiicss HayYuTCs:
—  pacrosHaBaTb Liefble 1 APOGHbIe paLvioHarbHbIE YPaBHEHUS;
—  HaxopuTb 0BnacTb ornpeAerieHu s YpaBHEHUS, BbIOENsTb ypaBHEHst- CIIEACTBIS, OTAEMNSTH NOCTOPOHHWE

—  peLuaTb ypaBHEHUS C NepeMEHHOI B 3HaMeHaTerne Apobu;

—  peLuaTb pauyoHaribHble YpaBHEHUS C NapamMeTPOM.
OByyaroLLMIACS NOMYyYUT BO3MOXHOCTD:

—  3aKpenuTb Crocobbl PasfoXKeHst MHOrOUIEHOB Ha MHOXUTENY,

—  TOBTOPUTL AEVCTBUS C MHOTOUNEHAMM U C paLyioHanbHBIMM ApoGsMM;
—  CTOMOLLBHO rpachvKoB peLlaTh YpaBHEHWS C OHOM NepeMeHHOM;

—  MPUMEHUTL MOHATVE MOZYNS K PELLEHNIO YPaBHEHNIA.
3. XapakTepHCTHKA CTPYKTYPbI H COAEPKAHUA KOHTPOJILHOI padoThI
KaxxapIi BapyaHT KOHTPOSBHOW paboThl COAEpXUT 6 3aaHWA, PasnnYaroLLIMXCS YPOBHEM CIIOXKHOCTMW.
BapaHna Ne1—5 ¢ pa3BepHyTbIM OTBETOM.
4. Kputepuu oueHHBAHUS KOHTPOJIBHON padoThI
BepHoe BbINOMHEHHbIM CHATaeTCs 3afjaHne, ecrivi 060CHOBaHHO MOITyYeH BEPHbIN OTBET, NPUCYTCTBYHOT BCE LLaru

peLLEHUS.

OueHvBaHre kaxporo 3ggaHus (tabnuua 1) Tabnmua 1

3apaHve

Ne1

Ne2

Ne3

Bannbi

3

3

3

MakcmmanbHbii 6ann 3a BbinonHeHne paboTbl coctaBnsieT — 10. Ha ocHoBe 6anrio., BbICTaBNEHHbBIX 3@ BbIMOSHEHWE BCEX 3aaaHWi
paboTbl, MOACHMTLIBAETCA NEPBUYHBIN Ganm, KOTOPbIM NEPEBOAUTCS B OTMETKY MO NATMbannbHOM Lwikarne (tabnuua 2).

Tabrvua 2

IlepeBoa 62,1108 B 0TMETKY N0 NATHOAJIBHOI IIKaJIe

Konnyectso Gannos PekomeHayemas oLeHka
23-25 5
18-22 4
12-17 3
MeHee 12 2

1. TIpoaoJKuTEeJbLHOCTH KOHTPOJIbHOI PadoThl
Ha BbINonHeHve BCeli AMarHOCTUYECKO KOHTPOMBHOM paboTbl 0TBOAMTCS 45 MUHYT.

KOJUDPUKATOP 3JIEMEHTOB COJAEP KAHUSA U IINTAHUPYEMBIX PE3YJIbTATOB

PA3JIEJI 1. TlepeyeHb 3J1€eMEHTOB CO/Iep:KaHNsl, NPOBePsieMbIX HA KOHTPOJIbHOM padoTe

Koo
Dnemenmul codeporcanusi, npogepsiemvle 3a0aHUIMU KOHMPOTLHOU pabombl

1 Yncna v BbluMCreHust

1.1 PaLJ'I/IOHaJ'IbeIe Yncna, nppaumoHarbHble YMCIa, KOHEYHbIE U OEeCKOHEYHble AeCATUYHbIE ,ElpOGVI

MHOXECTBO [OECTBUTENbHBIX uYMCen, OeVCTBUTENbHbIe 4ucrna Kak OGecKoHeYHble OEeCATUYHbIe /J,pO6I/1. B3anmHo
12 OOHO3HAYHOE COOTBETCTBUE MEXOY MHOXECTBOM OENCTBUTENBbHLIX 4YMCEN M KoOpaMHATHOM npsamMoi. CpaBHeHWE

\DENCTBUTENBHBIX YNCEN




1.3 AprcpmeTnyeckne OencTers ¢ AENCTBUTENBH 1MW Yucnamm

WN3amepeHusi, NpubrnikeHs, oLeHKN. Pasmepbl 0GBLEKTOB OKpY»KaroLLIEro My1pa, ArmMTerbHOCTb

14 MPOLIECCOB B OKpyxatoLem mMupe. MpubnimkEHHOe 3HayYeHne BEenMYMHbI, TOYHOCTb NpubnkeHns. OKpyrmieHne yucen.
MpyKMaKa 1 oLeHKa Pe3yNbTATOB BbIYUCIIEHMIA
2 YpaBHeHs1 1 HepaBeHcTBa

2.1 YpaBHEHUS C OOHOM NepeMeHHOM
2.5 PeLuermre ApobHO-paLmoHarnbHbIX YpaBHEHMi

PA3JIEJI 2. lepevyeHb IVIAHMPYEMbIX Pe3y/JbTATOB

npoeepsaemozo
pe3yrbmama

Koo IInanupyemvie pesynomamsl, Komopule PoBepsAIOMCs 3a0AHUAMY KOHMPOIbHOU pabombl

i Ymcna v BbluMcreHust

i CpaBHMBATb M YNopsifoYvBaTh paLMoHarbHbIe U MppaLyoHarnbHble Yucna

12

BbinonHsaTs apmcpmewlqecme ,Elel?lCTBVIﬂ C paumoHarneHbIMK 4McrnamMmn, codyetad YCTHble U NMUCbMEHHbLIE]

I'IpVIéMbI, BbIMNOSTHATL BblHUCINEHUA C nppaunoHaribHbIMU YACTaMn

13

BbIPaXKEHWA

HaXO,D,VITb 3HAYeHUs1 CTeneHen cC uenbiMin  nokasarenavm m KOpHeVI, BblMUCIATL 3HAYEeHUA YUCIIOBbIX

1 BapuasT
Pemmute nagHbIe ypABHEHHA :

X 9 . x+1 3x+2
3 ——={); @, —p——i=ith
x-3 x -3x x-1 x+1

8

4 Pemmute rpaduvecks ypaBHeEHe — =9 — X,
.

m +/
5. ¥Ynpocrure -49
BbIPaJKeHue: c2-8¢c-'+ 16 9¢™-36 7

1 26 _x+4

x—5ar2-25 x + 5

6. Karep mpoxoaur 21 kM no TeyeHHI0o pekH Ha 15 MHHYT ObIcTpee, YeM TOKe PACCTOSIHHE NMPOTHB
TedyeHus. Haligure co0CTBEHHYI0 CKOPOCTH KaTepa, ecJIM CKOPOCTh TeueHHs peku 1 km/4yac.

(x-a + 8)(x-6) 40,

7. JIoisl Ka:KI0T0 3HAYeHUs NapaMeTpa a peluTe
yYpaBHeHHe:

2 BapMaHT
Pemnte naHHbIE ypABHEHHUS:

x 49 ;5 7_2.({(&:8,7 ._

4 . Pemmure rpadguyeck(l) ypaHenue —25
x—7x —7x

5. ¥Ynpocrure BbIpaxeHue:

m~°—4/u"* + 4 18c"

36 m -5

3.

3 25 x+1
x-4 x~— 16 x +4

6. MotopHas JoAKa NPOMIbLIa 18 KM 10 Te4eHNIO PeKH M BePHYJIACh 00PAaTHO, MOTPATHB-HA .My TH M0



TedeHnio Ha 30 MMHYT MeHbIe, YeM HAa MyTh NPOTHB TedeHusi. HaiiquTe coGCTBEHHYI0 CKOpPOCTH

JIOIKH, eCJIM CKOPOCTh TeUeHUsI PeKH paBHa 3 KM/4.
(x + a-7¥Yx + 4)

6. ﬂﬂﬂ KaXXI10Tr0 3HAYCHUSA HapaMeTpa a peIlH/ITe ypaBHeHMe:
x—2a



KoHnTtpoabHas padoraNe2 mo Teme "CucreMbl ypaBHeHUii”
CIIEHU®UKALIUSA
1. Ha3HauyeHHe KOHTPOJBHOII paGoThI - OLEHUTb YPOBEHb [OCTVDKEHVISI MIAaHUPYEMbIX PE3YTHTATOB.
2. Tlnanupyemble pe3yJabTaThbl

OOyuarommuiica HayYnuTCs:
PeLuaTb nuHelHbIe 1 KBagpaTHbIE YpaBHEHWS, YPaBHEHUS, CBOAALLMECS K HM, NPOCTENLLIME APOGHO-paLvOHarbHbIE YPaBHEHUS.
PeLuatb cucteMbl ABYX NMHENHBIX YPaBHEHWIA C [BYMSI NEPEMEHHBIMN U CUCTEMBI ABYX YPABHEHWI, B KOTOPbIX OOHO YPaBHEHWE He
ABMSIETCS NIMHENHbIM.
Pelatb TekcToBble 3gaauun anrebpavyeckum crnocobom € MOMOLLBHO COCTaBINEHWSI YPABHEHWSI UMM CUCTEMbI ABYX YPaBHEHWUI C
[OBYMS NEPEMEHHBLIMM.
MpoBOOWTL MpOCTENLLME MCCTENOBaHVST YPaBHEHWA WM CUCTEM YPaBHEHWMA, B TOM 4YUCTE C MPUMEHEHVEM rpacoyecKnxX
npeacTaBneHuin (YCTaHaBnMBaThb, MMEET N YpaBHEHWE U CUCTEMA YPaBHEHWUI PELLIEHVIS], ECIIN UMEET, TO CKOBKO, U NMpoyee).
PelwaTts nuHeiHble HepaBeHCTBA, KBaapaTHble HEpaBeHCTBa, M300paKaTb pelleHVMe HEepaBeHCTB Ha YMCIIOBOM MPSMON,
3anMCbIBaThb PeLLEHVE C MOMOLLILIO CUMBOSIOB.
PeLuaTb crctembl NIMHEVHBIX HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKIHOYAIOLLME KBaApATHOE HEPABEHCTBO, M300paxaTh peLleHVe
CUCTEMbI HEPABEHCTB Ha YMCIIOBON MPSIMOMN, 3an1ChiBaTh PeLLIEHNE C MOMOLLIbIO CYMBOITOB.
Mcnonb3oBath HepaBeHCTBA NP PELLIEHNN Pa3NNYHbIX 3a4au.
3. XapakTepuCTHKA CTPYKTYPbI H COTEPKAHUA KOHTPOJbLHOI pPadoThI
KaxxapIi BapyaHT KOHTPOSBHOW paboThl COAepXUT 6 3aaHWA, PasnNYaroLLIMXCS YPOBHEM CIIOKHOCTM.
3apaHnsa Ne1-4 ¢ pa3BepHyTbIM OTBETOM.

Tabmvua 1
3apaHve Ne1 No2 Ne3 No4
Bannbl > 1 4 4

4. KpuTtepuu olleHUBaHUS KOHTPOJIbLHOI padoThl
BepHoe BbINOMHEHHbIM CHUTaeTCs 3afaHve, ecriv 000CHOBAHHO MOIyYeH BEPHbIA OTBET, MPUCYTCTBYHOT BCE LLarm
peLLeHus.
OueHnBaHVe Kaxaoro 3agaHus (Tabnumua 1)

MakcymankeHbI 6ann 3a BeinornHeHve paboTbl cocTarnsieT - 11. Ha ocHoBe 6annos, BbICTaBMNEHHbIX 32 BbINOMHEHUE BCEX 3afaHWi
paboTbl, NOACHMTLIBAETCS NEPBUYHBIN Barnm, KOTopbI NEPEBOAMTCS B OTMETKY MO NSTUGanmbHO Lwkane (Tabnuua 2).
Tabnmua 2
IlepeBoja 0a/1J10B B 0TMETKY N0 NSATHOAVILHOM HIKAJIE
Konnyecteo Ganrnos PekomeHayemas oLeHka
11-10 5
9-8 4
7-6 3
Menee 6 2

2. TIpomoIKUTEBLHOCTh KOHTPOJILHO PadoThI
Ha BbINonHeHve BCeli AMarHOCTUYECKOI KOHTPOMBHOM paboTbl 0TBOAMTCS 45 MUHYT.

KOJUP®UKATOP 2JIEMEHTOB COJAEP KAHUSA U IINTAHUPYEMBIX PE3YJIBTATOB

PA3JIEJI 1. [lepeyeHb 3JIeMEHTOB CO/IepPKaHMS, IPOBEPsSieMbIX HA KOHTPOJILHOI padoTe
Koo

Dnemenmul codepaicanust, nposepsiemvle 3a0aHUAMU KOHMPOIbHOU pabombl

26 CucTembl ypaBHEHWIA

27 YpaBHeHwWe ¢ ABYMS MEpeMEHHbBIMU 1 ero rpadovik

2.8 PeLueHve cuctem aByX IMHENHBIX YPaBHEHWN C ABYMSI NEPEMEHHLIMM

2.9 PelueHve cuctem aByX YpaBHEHMIA, OOHO M3 KOTOPbIX IMHENHOE, a ApYroe - BTOPOWN CTENEHM

210 ["padmyeckast HTEPNPETALMSI CUCTEMbI YPABHEHWN C ABYMS1 NEPEMEHHLIMM

2.11 PeLueHve TekcToBbIX 33434 anrebpanyeckum crnocobom




PA3JIEJI 2. IlepedyeHb MIaHNPYEMBIX Pe3yIbTATOB

Koo Inanupyemvie pe3ynomamol, KOMopwvle NPOBEPAIOMCS 3A0AHUAMU KOHMPOTILHOU pabombl
npoeepsiemozo
pe3yrbmama
29 Peluatb cucTembl ABYX NIMHENHBIX YPaBHEHWI C ABYMSI NEPEMEHHBIMU U CUCTEMbI ABYX YPaBHEHUI, B KOTOPbIX|
OOHO YpaBHEHME He SBMNAETCS NMUHEVHBIM
23 PelaTb TekcToBble 3ggaumn anrebpanyeckum crnocoboM € MOMOLLIO COCTaBMEHNS YPaBHEHUS U CUCTEMBI
NBYX ypaBHEHMIA C ABYMSI NepeMEHHLIMM 1*1+ 1y =5,
_ . X-ay+y =9
MpoBoaWTL MpOCTELLME UCCNEOoBaHUA YPaBHEHWIA W CUCTEM YPaBHEHUI, B TOM 4uCrie C MPUMEHEHVEM
24 rpacpuyecknx npeacTaBneHuri (Hanpumep, yCTaHaBnMBaTb, UMEET NN YpaBHEHWE WUIMN CUCTEMA YpPaBHEHWI
PeLLEHUs, ECIIN UMEET, TO CKOSBKO)
25 Peluatb nMHeHbIe HepaBEHCTBa, KBaApaTHble HEPABEHCTBA, M300paKaTh peLLEHE HEPABEHCTB HA YMCIIOBON

I'IpﬂMOI7I, 3anncbiBaTb peLleHne C NoMOLLBLH CUMMBOIIOB

a

1 papuanrt

1. Pemmure ypaBHeHme X? +4 = -J)2 —4.

2. TlocrpoiiTe rpadux ypaBHenust [2x — 1| = |y 4- 2|;

3. PemnTe cucTeMy ypaBHEHUii:

(2x=3+y, *y(*-1)(y - 1) = 72, )
) (o= (x+ 1)(y+ 1) = 20;
FX7—2X)/+}/2:9, 2)(f—5xy+3x—2y=2,
@E‘+xy+4 y“=18; 5xy-2x2£*7i(--fzr =1v-122_ 3
4. TIpu KaKuX 3HAYEHHUsSIX MAPAMETPa a CHCTEMA YpaBHEHMii
t(y-af=9

eIMHCTBEHHOE peleHue?

€IMHCTBCHHOE PEILEeHHE ;

KontpoabsHas padora Ne3 no teme "Hepapencrpa'

HasHaueHvie paboTbl: OLIEHWTL YPOBEHb AOCTVPKEHMS MITaHNPYEMbIX Pe3yrnbTaToB. MNnaHvpyemble
pesynsTars!:
Mo OKOHYAHWN U3YHEHWS TEMbI OBYHaIOLLIMIACS HAY|UTCS:

peLuaTh SIMHENHbIE HEPaBEHCTBA;

3anncbiBaTb PeLUeHNA HEPaBEHCTB N NX CUCTEM B BMAE YMCIIOBbIX MPOMEXYTKOB;

HaxoauTb 00 beANHEHNS, nepeceyeHna YACIOBbIX NMPOMEXKYTKOB;

pewatb CUCTEMY U COBOKYNHOCTb HEPAaBEHCTB C OfHOW NEPEMEHHOM;

peLuaTb HepaBeHCTBa, CoaepaLLme Moayrb;

OLEHMBATb 3HAYEHNE BbIpaXXEHUA;

7 BapuanTt



OBy4atoLLpmiicst NomnyumT
BO3MOKHOCTL: MICT0JIB30BATh HEPABEHCTBA MPH PellleHUH Pa3JHYHbIX 3a1a4

Hay41TLCA AenaTtb OLEHKY YMCTOBbIX BbIPaXEHI;

hopmMmMpoBaTL YMEHUS YCTaHaBNMBaTL NPUYUHHO-CIIEACTBEHHbIE CBA3N

CTPOUTb NMOTUYECKVE PaCCYKOEHUS U AernaTb BbIBOAbI

3. XapakTepHuCTHKA CTPYKTYPbI H COTEPKAHUA KOHTPOJLHOI PadoThI

Kaxxabii BapyaHT KOHTPOILHOM paboThl COOAePUT 6 3aaaHuiA, pasninyatoLLMXCst YPOBHEM CITOXHOCTU.

3aganust Ne1-4 ¢ passepHyTbIM OTBETOM.

4. Kputepuu oueHUBAHUS KOHTPOJILHOI padoThI

BepHoe BbINONHEeHHbIM CHMTaeTCs 3afaHne, ecrivi 060CHOBaHHO MOJTyYeH BEPHBIN OTBET, NPUCYTCTBYHOT BCE LUaru

peLleHms.

OueHnBaHVie Kaxaoro 3agaHms (tTabnuua 1) Tabrvua 1

3apaHve Ne1 Ne2 Ne3 Neq Ne5 Ne6 Ne7 Ne8 Ne9
Bannbi 2 2 2 3 3 4 4 4 5

MakcmmankeHbI 6ann 3a BeinonHeHne paboTbl cocTasnseT - 11. Ha ocHose 6ansioB, BbICTaBNEHHBIX 3a BbIMOMHEHVE BCEX 3adaHUN
paboTbl, MOACHMTLIBAETCA NEPBUYHBIN Ganm, KOTOPbIM NEPEBOAUTCS B OTMETKY MO NATMBannbHOM Lwikane (tTabnuua 2).

Tabrvua 2

IlepeBoj 0a/1J10B B 0TMETKY N0 NATHOAJIBHOM HIKAJIE

Konnyectso 6annos

PexoMeHayemasi oLeHKa

26-29

5

17-25

1216

MeHee

12

4
3
2

1. IpomoaKuTeJHHOCTh KOHTPOJIbHOI padoThI
Ha BbINonHeHve BCeli AMarHOCTUHECKO KOHTPOMBHOM paboTbl 0TBOAMTCS 45 MUHYT.

KOJUDPUKATOP DJIEMEHTOB COJAEP KAHUSA U IINTAHUPYEMBIX PE3YJIbTATOB

PA3JIEJI 1. TlepedeHb 3J1€eMEHTOB CO/Iep:KaHNsl, TPOBePsieMbIX HA KOHTPOJIbHOM padoTe

Koo
Dnemenmul codepiicanusi, nposepsiemvle 3a0aHUAMU KOHMPOJIbHOU pabomul
212 |YvcnoBble HEpaBEHCTBA 1 X CBOVICTBA
213 PeLueHne NMHENHbIX HEPABEHCTB C OHOW NEPEMEHHON
2.14 PeLueHne cUCTeM NIMHENHLIX HEPABEHCTB C OHOW NEPEMEHHON
215 KBagpaTHble HepaBeHcTBa
2.16 I"padmyeckas MHTeprnpeTaumsi HEPaBEHCTB U CUCTEM HEPABEHCTB C ABYMS NepeEMEHHbIMM
212 Yncnosble HEpaBEHCTBA U X CBOVCTBA

PA3JIEJI 2. llepedyeHb NJIAHHPYEMBbIX Pe3yJbTaTOB

Koo IInanupyemvie pesynvmamsi, Komopule NpoGepsIOMcs 3a0aHUAMU KOHMPOTbHOU pabombl
npoeepsaemo20
pe3yibmama
25 PeLuaTb NHeliHbIe HEPABEHCTBA, KBapaTHbIE HEPABEHCTBA, M306pakaThb peLLeHe HEPaBEHCTB Ha YKCIIOBOM
MPSIMOIA, 3aMMChIBATb PELLIEHVE C NOMOLLbHO CUMBOIIOB
PeluaTb cuCTEMbI NIMHEHBLIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKMHOYAIOLLME KBAOPATHOE HEPaBEHCTBO,
26

|/|306pa>|<aTb peLLEHEe CUCTEMbI HEPABEHCTB Ha YMCMOBOW MPSIMOM, 3anMChiBaTb PELUEHME C MOMOLLLHO

CMBOJ10B




&R

% [172x
-2( -1
a %

1 papuanrt

L
1. H3o06pa3ure rpadpuK HepaBeHCTBA:
6) X2+ 3x < -y.
30| pasp{re Ha KOQPAMHATHOI NMJIOCKOCTH Xy MHO’KECTBO PellleHHii CHCTeMbI HEPABEHCTB:
(x %4,
R
BeHCTBO & + b2+ 6a—4b +13>0.

oiifiepaBeHCTB (PUIYPY, H300PAKEHHYI0 HA PUCYHKe
ectma>0,b>0,C>0, 1o

3. Jloxaxute Hep

4. Banaiite ¢ucre

oY aKUTe, 4
!

4 4
@ +—)(B> +-) > 16ab.

b a
. HM3BectHO, uT0 X >0 M xy = 12. HaiiznTe HaMMeHbIIee 3HAYEHNE BHIPANKEHHST X .
6. I y >0 =12. H +3
x"+ <9
7. Tlpu Kakux 3HAYEHHUSIX MapamMeTpa g CHCTEMAa HEPABEHCTB | >3 1icer peueitiier

8. UYmcaa xu yTakoBbl, yTo X+y=7. Haiinute HanGo b1ee 3HaueHue Boipaxenus \/3 — X +

1/TNY.

2 BapuaHT
1. M3ob6pa3ute rpaduk HepaBeHCTBA:
a)7x -2y >1; 6) x> —5x<y.
2. H3o0pa3uTte HAa KOOPAMHATHOMN MJIOCKOCTH Xy MHOKeCTBO pellleHUil CHCTeMbl HEPABEHCTB:
. (x<3, _(x>6,
ly>2; My <x.
3. JokaxuTte HepaBeHCTBO & + b2 + 23 +10b+ 28 > 0.
4, 3a;131"ne CHCTEMOii HepaBeHCTB (UTYpY, H300Pa’KEeHHYI0 HA PUCYHKe

10

-10\ -5\ 0] /5 J10 =%
\ il ISR,
\ 5 Y
\. »
~10
5. Hokaxure, uro eciim @ >0, 56>0,C >0, 1o
1 1
(4a3+r)4b? +-) > 16ab.
b a

6. M3BecTHO, 4TO X > 0 M Xy = 18. HalinnTe HauMeHbIIIee 3HAYEHHE BBIPA:KeHHUs X + 7y.

4

x?4fl° <4
7. Tlpu kakux 3HAYEHHUSX MapaMeTpa & CHCTEMA HEPABEHCTB | ' HMeeT peleHue?
vx4CL >5

8. UYmcaa X Wy TakoBbl, 4T0 X+y=5. Haiigure HauGosibuiee 3HauyeHne Bbipaxenus: VI — X +
Ve oy



KonTtponbnas padora Ned4 no reme " ®ynkuuu"

HasHaueHure paboTbl: OLIEHUTL YPOBEHb AOCTVIKEHUS NITaHUPYEMbIX PE3yrbTaToB.
Mnannpyemble pesynbsTarT!:

PacnosHaBaTtb hyHKLMM M3ydeHHbIX BUOOB. [MokasbiBaTb CXemMaTUYeckn PacrionoXeHne Ha KOOpAMHATHOW MIIOCKOCTU rpachukoB
pyrkumieupa:y = kx, y = kx + b, y = k/X, y =ax2 + bx + ¢, y = X3, y=VxYy =\x\, B32B1CUMOCTU OT 3HAYEHI1 KOSHMLIMEHTOB,
OMKVCbIBaTL CBOVICTBA (PYHKLWNA.

CrpouTb 1 n3obpakaTb cxemaTnieckn rpadvkv KBaapaTUYHbIX (OYHKLWIA, OMWChbIBaTb CBOMCTBA KBAOPaTUUHBIX OYHKLMIA MO UX

rpacoukam.

PacnosHaBatb kBagpaTuiHyto pyHKLMIO Mo hopMyrie, MPMBOAUTL NPUMEPbI KBaOpaTUYHbIX (OYHKLMIA M3 peasibHOM X3HN, GM3VKN,

reomMeTpun.

3. XapakTepuCTHKA CTPYKTYPBI U cOAeP:KaHUS KOHTPOJIbHOI padoThl

KaxxabIi BapyaHT KOHTPOILHOM paboThl COOaePUT 6 3aaaHWiA, pasninyatoLLMXCst YPOBHEM CITOXHOCTU.

Tabrmua 1
KENEE) Ne1 Neo2 Ne3 Neo4 Ne5
Barnrnsl 2 3 2 3 2

3aganust Ne1-5 ¢ passepHyTbIM OTBETOM.

4. Kpurepuu oueHMBAHUS KOHTPOJIbHOI padoThl

BepHoe BbINOMHEHHbLIM cHATaETCs 3afjaHne, ecrii 060CHOBaHHO MOITyYeH BEPHBbIN OTBET, MPYCYTCTBYHOT BCE LLari peLLEHS.
OueHvBaHe Kaxkaoro 3aaaHus (tabnuua 1)

MakcmmanbHbii 6ann 3a BeINonHeHUe paboTbl COCTaBNsAET - 12. Ha ocHoBe 6annos, BbICTABNEHHbIX 3a BbIMOHEHNE BCEX 3aaHWN
paboTbl, MOACHMTLIBAETCA NEPBUYHBIN Banm, KOTOPbIM NEPEBOAUTCS B OTMETKY MO NATMbannbHOM Lwikarne (tTabnuua 2).

Tabrvua 2
IlepeBoj 0a/1J10B B 0TMETKY MO NSITHOAUILHOM MIKAJIE
Konunyectso 6ansos PexomeHgyemas oLieHka
1112 5
109 4
7-8 3
MeHee 7 2

2. TIponoaKuTeJbHOCTh KOHTPOJIbHOI PadoThI

Ha BbINonHeHve BCeli AMarHOCTUHECKO KOHTPOMBHOM paboTbl 0OTBOAMTCS 45 MUHYT.

KOJUDPUKATOP 3JIEMEHTOB COJAEP KAHUA U IIVNTAHUPYEMBIX PE3YJIbTATOB

PA3JIEJI 1. IlepeyeHb 3J1€eMEHTOB CO/Iep:KaHNsl, TPOBePsieMbIX HA KOHTPOJIbHOM padoTe

Koo
Dnemenmul codepiicanusi, nposepsiemvle 3a0aHUIMU KOHMPOJIbHOU pabomul
3 PyHKUMN
31 KeagpatnyHas dyHkums, e€ rpadpwk m csolictea. Mapabona, koopavHaThl BepLuUMHbl napabornbl, 0Cb CUMMETPUN
napaborbl
3.2 padovkv doyHkumid Y=KX, =KX+ v ux ceoiictea
3.3 padovikv doyHkumid Y=k/X, y = x° M U cBoiicTBa
34 I"padouk yHKLMIA , U 1X CBOMCTBA
3 PyHKUMN
PA3JIEJI 2. IlepeyeHb JIAHMPYEMBbIX Pe3YJbTATOB
Koo [Tnanupyemvie pe3yiomanivl, KOMopwvle NPOBEPSIOMCL 3A0AHUAMU KOHMPOALHOU padbombl
npoeepaemozo
pesynemama
PyHKLMN




PacnosHaBatb (PyHKLUMM M3ydeHHbIX BXOOB. [loKasbiBaTb CXEMaTUYecKn pPacriofioKeHVe Ha KOOPAMHATHOW MIOCKOCTU rpachuKkoB
pyHKLN BUAA: y=kx, y=kx+b, y=K/X,

2 . . .
y=ax"+bX+cC, B 38BUCMOCTI OT 3HAYEHMI1 KOSDPULIMEHTOB, OMUCLIBATL CBOVCTBA (DYHKLMIA

MokasbiBaTb CXeMaTUHECKN pacrofnoKeHWe Ha KOOPOMHATHOW NIOCKOCTU rpadivkoB GyHKLMM Buga y = VX, ¥y = |X| n onuncsisatb

CBOWCTBA PyHKLWMNA

CTpouTb 1 M306pakaTh CXeMaTUHeCKu rpachnki KBagpaTUYHbIX (OyHKLWA, ONUChIBaTL CBOVCTBA KBaOPaTUYHBIX

OYHKLMI Mo ux rpadmkam

PacnosHaBaTtb kBagpatUuHyto (OYHKUMIO MO ¢hopMyrne, MpvBOAMTL MPUMEPHI KBaapaTUYHbIX (PyHKUMIA 13

3.3

34

pearbHOW XXU13HW, M3VIKW, reoMeTpun

1 BapuaHT
1. TloctpoiiTe rpaduk GyHKINH:
a)y =x+2; 6)y = (x| -3)"
2. Haitnure ¢pyHKIMIO, OOpAaTHYIO K JAHHOM:
a)y :ccl"* AY = ~k s 6) \% = « 16|o(y) — [4: +00)_
3. Pemmre ypaBuerne (x — 1) “'Vx® — 2x — 3=0.
4. YnpocTute BbIpaKeHUE:

a) V54 -VI6 +
0) Vbw;
B) (vr+ +wv - Vb
s m, ( d*+b* a+b a 1 1
D) e ) 5 - bz — a2
Jlokaxxute ToxAeCTBO I -1 ---- | —
) a2+ab2 a2+h2
2 BapuaHT
1. Tloctpoiite rpadux hyHKINUN:
a)y=x"-5; 6) y = (x| +4)".
2. Haiinure dyHkmio, 0OpaTHyIO K TaHHOU:
a)y=";  6)y= B/ XP4+2  *%.2\ »-0.5
y = \Ix* - 4, D(y = [2, \ar+2nr®+1 x=1 /

+00).

3. Pemmre ypasuenue (x + 3)VX* — 7x — 18 = 0.
4. YnpocTute BhIpaKeHUE:

a) V625 + VI6 + VI296;

6) VX°VX;

b) (VX-¥xy+V¥YVy)CVx+ °Jy).
5. JlokaxxuTe TOXKIECTBO



KounrpoabHas padora Ne5 no teme "HucaoBble nocjiae10BaTeIbHOCTH”
CIHEOUOUKALIUA
1. Ha3HayeHHe KOHTPOJILHOM PadoTHI - OLEHWNTL YPOBEHb AOCTVIKEHWS NIAHNPYEMbIX PE3YIbTATOB.
2. Inanupyembie pe3ybTaThbI

OOyuarommuiicss HAyYUTCHA:
PacnosHasaThb apudMETUHECKYIO 1 FreOMETPUHECKYHO MPOrPeccHm My pasHblx criocobax 3agaHus.
BbINOMHATL BbIMMCHIEHNS C UCMOMb30BaHWEM hOpMyI N-ro YreHa aprpMeTHECKON 1 reoMETPUYECKOIN NPOrPECCHIA, CyMMBI
MepBbIX N YrEHOB.
M3oBpaxaTs YneHb! nocrneaoBaTenbHOCTM TOYKaMM Ha KOOPAMHATHOM MITOCKOCTU.
PeLuaTb 3aaaun, CBA3aHHbIE C YMCTIOBBLIMM MOCNEN0BAaTENBHOCTAMI, B TOM YVCHIE 334a4m U3 pearbHOM XU3HM (C UCToNb30BaHeM
KanbKyrnaTopa, LpoBbIX TEXHOIOMN).
3. XapakTepHCTHKA CTPYKTYPbI H COMEPKAHUA KOHTPOJBLHOI PadoThI
Kaxapli BapmaHT KOHTPOMBHOWM paboTbl CoaepXUT 6 3a0aHWv, PasnnNYaroLLIMXCS YPOBHEM CIIOXKHOCTW.
3apaHusa Ne1-7 ¢ pa3sepHyTbIM OTBETOM.
4. Kputepuu oueHUBAHUS KOHTPOJLHOI padoThI
BepHoe BbINONHEHHbBIM CHUTaETCS 3adaHune, ecrim 060CHOBAHHO MOSTy4YEH BEPHBIV OTBET, MPUCYTCTBYIOT BCE LLIAM PELLIEHNS.
OueHrBaH1e Kaxaoro
3aaaHvs (Tabnmua 1)
3apaHve Ne1 Ne2 Ne3 Ne4 Ne5 Ne6 Ne7 Tabmua 1

Bannb! 1 2 2 1 2 2 2

MakcumaneHbIi 6ann
3a BbINonHeHWe paboTbl cocTaBnseT - 12. Ha ocHoBe 6annoB, BbICTABMEHHbIX 33 BLINOMHEHWE BCEX 3afaHui paboTbl, NOACHATLIBAETCA
NepBUYHbIN Barn, KOTOopbI NEPEBOAUTCS B OTMETKY Mo NsiTubanmbHow Lwkarne (Tabnuua 2).
Tabnmua 2
IlepeBoja 0a/1J10B B 0TMETKY N0 NATHOAJVIBHOM HIKAJIE

Konnyectso 6annos PekomeHayemas oLieHka
12-11 5

9-10 4
7-8 3
MeHee 7 2

1. TpoaoKMTEeTbHOCTh KOHTPOJILHON padoThl
Ha BbINonHeHve BCeli AMarHOCTUYECKOI KOHTPOMBHOM paboTel 0TBOAMTCS 45 MUHYT.

KOAU®UKATOP SJIEMEHTOB COAEPKAHUS U IIVIAHUPYEMBIX PE3YJIbTATOB
PA3JIEJI 1. IlepeyeHsb 3JIeMEHTOB CO/lepP:KaHMsl, IPOBEPSEeMbIX HA KOHTPOJbHOI padoTe

Koo
Dnemenmol codeparcanus, nposepsemvle 3a0aHUAMU KOHMPOIbHOU padbomul
4 Yncrnosble nocneaoBaTensHoCTU

41 Onpenenexne 1 cnocobbl 3aaaHMst YUCTIOBbIX MOCTENOBATENLHOCTEN. 3aAaHne MOCnenoBaTenbsHOCTU PEKYPPEHTHOM
bopMynon 1 chopmyroi N-2o uneHa

42
IApndomeTnyeckasi nporpeccus. Popmyribl N-ro YreHa apumMeTUHECKON MPOrPeccyiv, CyMMbI NepBbIX 1N YreHoB

4.3
"eomeTpmyeckas nporpeccust. SopMyrbl N-ro YieHa reOMETPUYECKON NPOrpPeCcH, CyMMbI NEPBbIX N YrieHoB

44 V300parkeHne 4rneHoB apuMETUHECKON M FeOMETPUYECKON NPOrPeccUii TOYKaMU Ha KOOPAMHATHOM MIOCKOCTW.
JIMHENHBI W 3KCNOHEHLMarbHbIN poCT

45 CnoXHble NPOLEHTHI

PA3JIEJI 2. IlepedyeHb MIaHNPYEMBIX Pe3yIbTATOB



Koo

npogepsaemoz20
pe3yrbmama

ITnanupyemvie pesynomamsl, KOMopwvle NPOBEPAIOMCA 3A0AHUAMY KOHMPOTbHOU pabombl

4 AprdomeTnyecKas 1 reoMmeTprieckasi nporpeccn

41

PacrosHaBaTb apudMETUYECKYHO 1 FEOMETPYECKYHO MPOrPecci Mpu pasHbIX criocobax 3aaaHns

BbINONHATE BBIYUCTIEHWST C UCTIONb30BaHMEM (POPMYN N0 4reHa apucbMeTyeckon U reoMeTPUHECKON

42
NPOrpeccuin, CymMmMbl NEPBbLIX N HEHOB
43 M3obparkaTb “ieHb! MOCNeA0BaTENLHOCTY TOYKaMM Ha KOOPAMHATHON MITOCKOCTU
44 PeLaTb 3aaa4m, cBs3aHHbIE C YMCTIOBBLIMM MOCNEAOBATENBLHOCTAMM, B TOM YUCTIE 3a[a4m 13 peanbHOW >KM3HN
(C ucronb30BaHMEM KanbKynsTopa, LM pOoBbIX TEXHOMOTUIA)
1 BapuaHT

1.

MocneposatenHocTb (aNn) saaaHa dopmyroit N-2o uneHa a, = n® — 2n — 6. FBNAETCA N WieHoM
3Tol NocrneaoBaTensHOCTU Yncho: a) 2; 6) 97 B cnyyae yTBepaUTensHOro OTBETA YKaXKUTE HOMEP 3TOro
yrieHa.

[MepBbli N OECATBLIA YrieHbl apUOMETUHECKOM MPOrpeccMm CoOTBETCTBEHHO paBHbl 0 1 18. Hargute
CyMMy NATHaALATN YIEHOB 3TOM NPOrPECCUM.

Harnpyte cymmy Bcex HaTyparibHbIX YMcen KpaTHbIX 7, koTopble Gornblue 120 1 meHbLue 280.

Mpn KakoM 3HaYEHUN X 3HAYEHWS BbIPaXeHUA X + 6, X + 2, 3x — 4 ABnSTCA nocneaoBaTterbHbIMA
yrieHammM reoMeTPUYECKO Nporpeccumn? HaauTe YneHs! 3To Mporpeccum.

Cymma 6eCKoHEYHOI reOMETPUHECKOV NMPOrpeccum pasHa 6, a CyMma Tpex ee nepBbIX YrieHoB paBHa 55.
Haipyite nepBbin YneH u 3HameHaTerb 3ToN NPOrpeccum.

Haiioute cymmy BoceMHaaLaTV NepBbIX YIEHOB apudhMETUHECKOI Nporpeccum ((a,,), ecrvi as + ag

+ aio + ai4 =—13.

Harpute cymmy 7+ 77 + 777+, . .+ 777
2 BapuaHT

MocnenoBatenbHocTb (aNn) 3apaHa opMyrion N-ro vreHa a, = "’ + n. SIBNSETCA MM UrleHOM 3Toi
nocrenosaTtenbHocTK Yucro: a) 132; 6) 16?7 B cnyyae yTBepaMTENEHOMO OTBETA YKaXKUTE HOMEpP 3TOro
yrieHa.

lMepBbIi 1 BOCLMOW YrneHbl apudMETUHECKON MPOrPECCN COOTBETCTBEHHO paeHbl 1 1 71. Hangute
CyMMy [BEHaAL ATV YreHOB 3TOM MPOrpeccun.

Harigute cymmy Bcex HaTyparbHbIX Yicen KpaTHbIX 5, koTopble Gorbiue 90 1 meHbLue 189.

Mpn kakoM 3HaYeHUM X 3HaAYEHWUS BbipaxeHnn 2x — 1, x +3, x +15 aBnsaTCa nocnenoBaTenbHLIMA
YrieHammM reoMeTPUYECKO Nporpeccumn? HaauTe YneHs! 3Toi Mporpeccum.

Cymma 6eCKoHEUHOI reOMETPUHECKOM NPOrpeccm pasHa 4, a CyMva NsTy ee NepBbIX YIEHOB paBHa 3
7. Haingute nepBbIn YreH 1 3HameHaTenb 3TOM NPorpeccum.
HaiayTe cymmy LIECTHAALATY NEPBbIX UrEHOB aprMETUHECKOM NPOrpeccm (a,,), ecriv ad + a7 +

ai2+aib=—32.
Hargute cymmy 5+55+555+. . . + 755
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