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IHOACHUTEJIBHAA 3AIIUCKA

Anrebpa sSBISIETCS OJTHUM U3 OIMOPHBIX KYpCOB OCHOBHOT'O OOIIIEro 00pa3oBaHus: OHA 00eCIeunBaeT
M3yueHHe JPYruxX JUCLUHUIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK ¥ TYMaHUTAPHOTO IIMKJIOB, €€ OCBOCHHUE
HE0OXOIMMO JJis MPOJOJDKEHUST 00pa30BaHUS U B MOBCEIHEBHOM Xu3HU. Pa3BuTHe y oOywarommxcs
Hay4HBIX MPEJCTABICHUNA O TPOUCXOKJACHUH W CYIHOCTH alreOpandyeckux aOCTpakiui, crocobe
OTPaKCHHMsSI MaTeMaTHYeCKOM HayKOW SBIEHHMH W TpPOLECCOB B TPUPOAE U OOILIeCTBE, PpOJHU
MaTEeMaTHYECKOT0 MOCTUPOBaHMS B HAYYHOM IO3HAHUHM M B MPAKTHUKE CIIOCOOCTBYET (hOPMUPOBAHUIO
HAayYHOTO MHPOBO33PEHUS W KAueCTB MBIIIJICHUS, HEOOXOAMMBIX MJIsi aJanTallid B COBPEMEHHOM
nudpoBom obmiecTBe. M3ydenune anreOpbl oOecnieyrBaeT pa3BUTHE yMEHHUsS HAOJIONaTh, CPaBHUBATH,
HaXO/JUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAaHHO
00OCHOBBIBaTh CBOU JEHCTBHUS M BBIBOJABI, (OPMYIHPOBaTH yTBepkIeHHs. OcBoeHHE Kypca anreOpsbl
o0ecrieunBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYAIOIIMXCS: OHHM HCIONBb3YIOT JAECIYKTUBHBIE U
WHIYKTUBHBIC PACCYKIEHUS, 0000IEHNE U KOHKPETHU3AI1Io, abCTparupoBaHue 1 aHayioruto. O0ydeHue
anreOpe MpeArnoaraeT 3HaYuTeNbHBIA 00bEM CAMOCTOSTEILHON IEATEILHOCTH 00YUYaIOIIMXCS, TOITOMY
CaMOCTOSITENIbHOE PEIICHUE 33/1a4 SABIISICTCS pean3aliell AeaTeIbHOCTHOTO MPUHIUIIA 00yUeHUSL.

B crpykType mporpammbel y4eOHOTO Kypca «Anredpa» s OCHOBHOTO OOIIEro oOpa3oBaHUs
OCHOBHOE MECTO 3aHHMAIOT COJep)KaTeIbHO-METOAuYeckrue JMHUU: «Yucna u  BBIYMCICHUSY,
«AnreOpanueckue BBIPAKCHHS», «YpaBHEHUS U HepaBeHCTBay, «DyHkmum». Kaxmas wu3 9ITuX
COJIEPKATEIIbHO-METOANYECKUX JIMHUK pa3BUBAeTCS HA MPOTSDKEHUU TPEX JIeT HU3YYeHHS Kypca,
B3aMMOJICICTBYS C JAPYTMMU €ro JHHUSIMH. B xone wu3ydeHus ydeOHOro Kypca 0OydaromuMmcs
MIPUXOAUTCS JIOTHYECKH PaCCyKIaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B CBA3M € 3TUM B
nporpaMMmy y4eOHOro Kypca «AnreOpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTMKH, MPEICTABICHHbBIE BO
BCEX OCHOBHBIX pasfenaXx MaTeMaTH4ecKoro oOpa3oBaHUs M CIIOCOOCTBYIOIME  OBJIAJICHUIO
00y4arolMMHUCS OCHOB YHHBEPCAJIBHOIO MaTeMaTH4ecKoro s3bika. ConepikaTrelnbHOW M CTPYKTYpPHOM
0COOEHHOCTBIO YUeOHOTO Kypca «ANredpay sSBISETCS €ro HHTETPUPOBAHHBIN XapaKTep.

Copepxannie nuHUM «YKclna YW BBIYUCICHUS» CIYKUT OCHOBOW IS JANBHEWIIETO H3y4eHUS
MaTeMaTHKH, CIIOCOOCTBYET pa3BUTHIO y OOYYaIOLIMXCS JIOTMYECKOrO MBIIUICHUS, (OPMHUPOBAHUIO
YMEHHSI MOJIb30BAThCsl aJTOPUTMaMU, a TaKKe MPUOOPETEHUIO MPAKTUYECKUX HAaBBIKOB, HEOOXOIMMBIX
JUI TIOBCETHEBHOM >KM3HU. Pa3BUTHE MOHATUS O YHCIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS
CBS3aHO C pAalMOHAIBHBIMA W HPPANHOHAIBHBIMU YHCIIaMHd, (OpMHpOBAHHEM TMPEICTABICHUA O
JeWCTBUTENILHOM 4HCJe. 3aBEepIIEHHUE OCBOCHUS YHCIOBOW JIMHUM OTHECEHO K CpeAHEMYy oOIlemy
00pa3oBaHMIO.

Conepxkanue NByX aireOpandecKux JIMHUA — «AJreOpandecKkue BBIPAKCHUS» U «YPpaBHEHUS W
HEPaBEHCTBa» CIOCOOCTBYeT (OPMHPOBAHUIO y OOyYarOIIMXCS MaTeMaTHYeCKOro — amrmapara,
HEO0OXOIMMOTO JIJIsl PEIICHUs 33a]a4 MaTeMaTUKHU, CMEXHBIX MPEIMETOB U MPAKTUKO-OPUECHTHUPOBAHHBIX
3amady. Ha ypoBHEe OCHOBHOro o001mero oOpa3oBaHUs Y4YeOHBIM MaTepHanl TPYNIUPYETCS BOKPYT
palMoOHaJIbHBIX BBIpAKEHUH. AJredpa JEeMOHCTPUPYET 3HAUE€HUE MaTeMAaTUKH Kak s3blKa JUIs
MIOCTPOCHUSI MaTeMaTHYECKUX MOJIEJIeH, OmMcaHMsl MPOLIECCOB U SIBJICHUN peaibHOTO Mupa. B 3amaun
o0y4yeHus anredpe BXOAAT TaKXkKe JalbHeiIee pa3BUTHE alTOPUTMUYECKOTO MBIIIIICHUs, HEOOX0IMMOTO,
B YaCTHOCTH, JJIs OCBOSHUS Kypca WH(OOPMATHKH, U OBJa/ICHUE HABBIKAMH JCIYKTUBHBIX PaCCyKICHUH.
[IpeoOpazoBanre CHUMBOIBHBIX (OPM CHOCOOCTBYET PAa3BUTHIO BOOOpa)XE€HHUs, CIIOCOOHOCTEH K
MaTeMaTH4eCKOMY TBOPUECTBY.

Conepxxanue (yHKIMOHAIBHO-TpAUUECKOM JHMHUM HALEJICHO Ha TNOJIY4YCHHE OO0YJaroIUMHUCS
3HAHUW O (QYHKIHUSAX KaK BaKHEHWIEH MaTeMaTW4ecKOW MOJNENH i ONUCAHUS W WCCIICJOBAHHUS
Pa3HOOOpA3HBIX MPOIECCOB M SBICHUM B MpHUpojae U obmiecTBe. M3yueHne martepualia CriocOOCTBYET
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Pa3sBUTHIO y OOYYalOIUXCAd YMEHMS HCIIOJIb30BaTh pa3IMUHbIe BBIPA3UTENIbHBIE CpEACTBA SA3BIKA
MaTEeMaTHUKd — CJOBECHbIE, CHMBOJHMYECKHE, TIpaduyeckue, BHOCUT BKJIag B (HOpMUpPOBaHHE
MPeICTAaBICHHUI O pOJIM MAaTEMATUKHU B Pa3BUTHH LIUBUIN3ALNN U KYJIbTYpPHI.

Cornacno yweOHOMYy TulaHy B 7-9 kilaccax u3ydaeTcs y4eOHBIH Kypc «AureOpa», KOTOPBIHA
BKJIIOYAET CJIEAYIONINEe OCHOBHBIE pasfesibl coaepikaHus: «Uuciaa M BBIYUCICHHS», «Anredpanydeckue
BBIPXKEHUS», «YpaBHEHUS U HEPABEHCTBaY», «DyHKLIUNY.

Ha msyuenue yuebHoro xkypca «Anredpa» orBoautcs 306 gacoB: B 7 kimacce — 102 gaca (3 yaca B
Hezento), B 8 kiacce — 102 yaca (3 yaca B Henento), B 9 kinacce — 102 vaca (3 yaca B Hefielnto).



COJAEP/KAHUE OBYYEHUA
8 KJIACC

Yucia v BBIYUCTICHUA

KBagparueiii koperb u3 yucia. [lorstue 06 uppamuoHaIbHOM uucie. [lecaTnuHbie PUOIMKEHUS
UppaluuoHanbHbIX 4Yucena. CBoilcTBa apu(MeTHUYECKMX KBaJApaTHBIX KOpHEH U MX MPUMEHEHHE K
peo0pa30BaHUIO YUCIIOBBIX BBIPAXKEHHUI U BHIYUCICHUAM. [{efiCTBUTENbHbIE YUCIIA.

CreneHb € 1enbIM MokaszaTeseM U €€ cBoiicTBa. CTaHIapTHAs 3aMKCh YUCIIA.

Auredpanyeckue BbIPasKeHUs!

KBanpaTHslil TpEéXuiieH, pa3oKeHUE KBaJPAaTHOIO TPEXUIEHA HA MHOKUTEIH.

Anrebpanueckas podb. OCHOBHOE CBOWCTBO anreOpandeckoit npobu. CroxeHue, BBHIYUTAHMUE,
YMHOXXEHUE, JiefieHne anredpanyeckux apoOeil. ParmonanbHble BRIpaXXEHUS U UX ITpeoOpa3zoBaHue.

YpaBHeHHsI 1 HEPABEHCTBA

KBagparnoe ypaBHeHue, (opmyna KOpHEW KBaJapaTHOro ypaBHeHHs. Teopema Buera. Pemenue
YpaBHEHUM, CBOSIINXCS K TMHEHHBIM U KBapaTHBIM. [IpocTeiimme npoOHO-palinoHaIbHbIe YpaBHEHUS.

I'paduaeckast nuHTEpIIpETAIUS YPAaBHEHUHN C IBYMS MIEPEMEHHBIMU M CHCTEM JIMHEHHBIX YpaBHEHUN C
NBYMS IepeMEHHbIMU. [IprMepsl pelieHnst CHCTEM HEIMHEWMHBIX YPAaBHEHUH C IBYMs IEPEMEHHBIMU.

Perienue TeKCTOBBIX 3aau aNreOpandeckuM CriocoOOM.

UucnoBble HEpaBeHCTBA M UX CBOMCTBA. HepaBeHCTBO ¢ OXHOM INEpeMEHHOW. PaBHOCHMIBHOCTH
HEpaBeHCTB. JIMHElHbIE HEpaBEHCTBA C OJHOM NepeMeHHOM. CHucTemMbl JTMHENHBIX HEPABEHCTB C OJHOU
[IEPEMEHHOM.

DOyHKIUT

[Tonsitue pynkmuu. O6IacTh ompeneneHuss 1 MHOKECTBO 3HaueHWi (pyHkiuu. CriocoObl 3amaHus
byHKIHA.

I'paduk dynxnun. Yrenue cpoiictB (yHkmuu 1mo e€ rpaduky. [Ipumeps rpadukoB GyHKIHH,
OTPaKAIOIIUX pealbHbIE IPOLECCHI.

OyHKIIUHN, OMHUCHIBAIOIIME MPSAMYI0O U OOpaTHYIO MPOMOPLUOHATbHBIE 3aBUCUMOCTH, MX TpaduKu.
Oyukun y = x2, y = x3, y = \x, y=|x|. [paduueckoe peleHie ypaBHEHNH U CHCTEM yPaBHEHHIA.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pPe3yabTaThl OCBOCHHS MPOTrpaMMbl yueOHOTO Kypca «Anredpa» XxapaKTepu3yOTCs:

1) narpuoTuveckoe BOCIMTAHUE:

MPOSIBJICHUEM MHTEpeca K MPOIUIOMY U HACTOSAIIEMY POCCHUHCKONW MaTeMaTHUKH, IIEHHOCTHBIM
OTHOILIEHUEM K JOCTHXKCHMSAM DPOCCHUHMCKUX MATEMATHUKOB U POCCUMCKOM MaTeMAaTHMYECKOW IIKOJBI, K
MCIIOJIb30BAHUIO 3TUX JOCTUKEHHH B IPYrUX HayKaxX U MPUKIATHBIX cepax;

2) rpaxaaHCcKoe U IYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBHIO K BBIMTOJIHEHUIO 0053aHHOCTEH rpakJaHNHA U Pealu3allii €ro MpaB, MPEACTaBICHUEM
0 MaTeMaTUYeCKUX OCHOBaX (YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOLEAYD
TPaKIAHCKOTO OO0IecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBHIO K OOCYKIEHHUIO ATHYECKHX
npo0sieM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUM HayKH, OCO3HAHMEM Ba)KHOCTH
MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B ACSITEIIbBHOCTU YUYEHOTO;

3) TpyaoBOEe BOCIIUTaAHHE:

YCTAaHOBKOW Ha AaKTHUBHOE Yy4yacTHE€ B pEIIEHUWU MPAKTUYECKUX 3aJad MaTeMaTH4ecKOou
HaIpPaBJIEHHOCTH, OCO3HAHHEM Ba)KHOCTH MaTEeMaTHYECKOro 0Opa3oBaHUs HA MPOTSHKEHUU BCEH JKU3HU
JUIS YCHEIIHON TpOo(eCcCHOHANBLHOM NEeATENhHOCTH U PAa3BUTHEM HEOOXOAMMBIX YMEHUH, OCO3HAHHBIM
BBEIOOPOM U MOCTPOCHHEM HHIWBUIYaTbHOW TPACKTOPUU OOpA30BaHUS W KU3HEHHBIX ITUIAHOB C YU4ETOM
JIUYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTENH;

4) acTeTHYECKOE BOCTIUTAHME:

CIOCOOHOCTBIO K AMOILMOHAIILHOMY M 3CTETUYECKOMY BOCHIPUATHIO MATEMAaTUYECKUX OOBEKTOB,
3a/1a4, peleHu, pacCyKIeHNU, YMEHUIO BUIETh MATEMATHUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpHUEHTAIlMel B JEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEICTAaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKA, IPUPOABI U O0IIEeCTBA, MOHUMAHHEM MAaTeMaTUYeCKON HAyKH Kak
cdepbl YeIOBEYECKON NEesATeNbHOCTH, ITANOB €€ Pa3BUTUS M 3HAYMMOCTH JJISl PA3BUTUS ITUBUIIH3AINH,
OBIIAZICHHUEM S3BIKOM MaTeMAaTUKH M MaTeMaTH4YeCKOH KyJIbTYpOW KaK CpEeICTBOM IO3HAHUS MUDA,
OBJIaJICHHEM MPOCTEHUIIIMMH HaBBIKAMU HCCIIEIOBATENbCKON AESITETbHOCTH;

6) ¢usnueckoe BocnuTaHUE, (POPMHPOBAHUE KYJbTYPbl 3/I0POBbSI W 3MOLHMOHAJIBLHOIO
Os1aromosty4us:

TFOTOBHOCTBIO NPHUMEHATh MAaTeMaTHYeCKHe 3HaHUS B HUHTEpecax CBOETO 3[0pPOBbS, BEICHUS
3I0pOBOr0 00pa3a >KU3HU (3A0POBOE THUTAaHHWE, COATTAHCUPOBAHHBIM pEXUM 3aHATHH W OTHbIXa,
perynspHas puzMUecKass aKTUBHOCTH), C(hOPMHUPOBAHHOCTHIO HABbIKa pedIEKCHU, TMPU3HAHUEM CBOETO
IpaBa Ha OIMUOKY U TAaKOTO ke MpaBa APYroro 4eIoBeKa;

7) 3K0J10ruYecKoe BOCIIUTAHME:

OpHUEHTaIllel Ha NIPUMEHEHNE MaTeMaTUYECKUX 3HAHUM JIJIs perieHust 3a/1a4 B 00J1aCTH COXPAaHHOCTH
OKpYy)Karollled cpenpl, IUIAaHWPOBAHMSI TOCTYNKOB M OLEHKM MX BO3MOXKHBIX TOCIEICTBUN IS
OKpY)KaroIlllel cpelibl, OCO3HAHWEM TJI00ATBFHOTO XapaKTepa OJKOJOTHYECKHX MpolieM Hu TyTed ux
penieHus;

8) ajanTanus K U3MEHAKIMMCS YCJIOBUAM COLUAIBHON U IPUPOIHOI Cpeabl:

TOTOBHOCTBIO K JCHCTBHSIM B YCIOBHUSIX HEONPEIEIEHHOCTH, TIIOBBIIIEHUIO YPOBHSA CBOEH
KOMIIETEHTHOCTU 4Y€pe3 MPAKTUUYECKYIO NEATEIbHOCTh, B TOM UYHWCJIE YMEHUE YUUTHCS Yy APYTHX JIIOACH,
pUOOpPETaTh B COBMECTHOM JIEATEIHbHOCTH HOBBIC 3HAHUS, HABBIKA U KOMIIETCHIIUU U3 OTbBITA APYTHUX;



HE00X0AMMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHUH, B TOM uucie (HOPMYIUPOBATh WUICH, TOHATHS,
rUnoTe3sl 00 OOBEKTaxX M SBIEHUAX, B TOM 4YMCIE DPaHEE HEU3BECTHBIX, OCO3HABATH JAE(YUIIUTHI
COOCTBEHHBIX 3HAHUI M KOMIETEHTHOCTEH, IIIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYAIMIO, BOCIPHHHUMATh CTPECCOBYIO CHUTYaIMIO Kak
BBI30B, TPEOYIOUIHI KOHTPMEP, KOPPEKTHPOBATH MPUHUMAEMbIE PeIICHHs U JIeicTBUA, (POPMYIHPOBATH U
OLIEHUBATh PUCKH U TOCIEACTBUSA, (POPMHUPOBATH OIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3naBaTenbHBIC YHHBePCAJIbHbIE Y4eOHbIE NeHCTBHUS

Ba3oBble JJornyeckue aeicTBuA:

o BBIBISITH W XapaKTEpU30BaTh CYUIECTBEHHbIE MPU3HAKKM MaTeMaTHYeCKHUX
O0BEKTOB, MOHATUHN, OTHOLIEHUN MEX]y MOHATUSAMHU, GOPMYIUPOBATH OMPECICHUS MOHATHIH,
YCTaHABIIMBATh CYIIECTBEHHBIM NpPH3HAK KIacCH(PUKAIMU, OCHOBAHWS JUIsi OOOOIICHUS U
CpaBHEHUS, KPUTEPUU TTPOBOJIUMOTO aHAIIN3A;

o BOCTIPUHUMATh, (OPMYITUPOBATH U MPeoOPa30BBIBATh CYXKICHUS: YTBEPAUTEIbHBIC
U OTpUIIaTeNbHbIC, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

o BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M W IMPOTUBOPEUHUS B
(dakTax, MaHHBIX, HAONIONEHUSAX M YTBEPXKACHUSAX, NMpeAsiaraTb KPUTEPUU Ji BbISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHH;

o JeNnaTh BBIBOABI C  HCIOJb30BAaHHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHHUH, yMO3aKIIIOUEHUH TI0 aHAJIOTHH;

o pa3buparh J10Ka3aTeabCTBA MAaTEMAaTUYECKUX YTBEpPKIEGHUW (IpsiMble U OT
MPOTUBHOTO), TPOBOAWTH CAMOCTOSITEIbHO HECIOXKHBIE JOKA3aTeIbCTBA MATEeMATHUECKUX
(akToB, BBICTpAMBATh aPTYMEHTAIINIO, MIPUBOAUTH MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE PACCYKICHHUS;

. BBIOMpATH CIIOCOO pelieHus y4eOHOW 3amau (CpaBHUBATh HECKOJBKO BapHAHTOB
pelieHus, BbIOMpaTh HauOoyiee MOAXOMSAIMIMNA C Y4ETOM CaMOCTOSITENIbHO BbLACIEHHBIX
KPUTEpHEB).

ba3soBble ucciienoBare/ibCKie 1eHCTBUSA:

o UCIIONIb30BAaTh  BOINPOCHI KaK HCCIEAOBAaTENbCKUNH HMHCTPYMEHT TIO3HAHUA,
(dbopMynmupoBaTh BOMPOCHl, (PUKCUPYIOLIUE MPOTUBOpPEUUE, MPOOIEMy, CaMOCTOATEIHHO
YCTaHABIIMBATh UCKOMOE ¥ JIaHHOE, (OPMHUPOBATH THIIOTE3Y, APTYMEHTUPOBAThH CBOIO MO3UITHIO,
MHEHHUE;

o MPOBOAMTH MO CAMOCTOSATEIHHO COCTABICHHOMY TUIAHY HECJIOXKHBIA IKCIIEPUMEHT,
HeOOJIbIIOE HCCIIEOBAHUE [0 YCTAHOBJICHHIO OCOOCHHOCTEM MaTeMaTU4eckoro OObeKTa,
3aBUCUMOCTEN 00BEKTOB MEXKTY COOOi;

. CaMOCTOSITENIbHO  (pOPMYJIHPOBaTh OOOOIICHUS W BBIBOJABI 110 pe3yibTaTaM
MPOBEAEHHOTO HAOMIOJCHMS, WCCIEAOBAaHUS, OICHUBATh JOCTOBEPHOCTh TMOTYyYEHHBIX
PE3yNIbTaTOB, BHIBOJAOB U 0000IIEHU;

o MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TMpolecca, a TakKe BBIIBHTaTh
MIPEIOJIOKEHHS O €TO PA3BUTUN B HOBBIX YCIIOBHUSIX.

PabGora ¢ undopmanmeii:

o BBISIBJISITH ~ HEJOCTATOYHOCTh W M30BITOYHOCTh  WMH(OpPMANMH,  JTaHHBIX,

HEOOXOIMMBIX JJISl PeLICHUS 3a7auu;



o BbIOMpaTh,  AHAJIM3UPOBATh,  CUCTEMATHU3UpPOBaTh W  HMHTEPIPETUPOBATH
nH(OPMAIIHIO Pa3INYHBIX BUIOB U (DOPM MPEICTABICHHUS;

o BBIOMpAaTh (opMy MpeACTaBICHHS HH(DOPMAIMK M WIUIIOCTPUPOBATH pEIIaeMBble
3a/laud CXEMaMH, TuarpaMMaMu, HHOU rpauKoil U UX KOMOWHAIUSIMU;

o OIICHUBATh HANEKHOCTh MHPOPMAIMH 10 KPUTEPHUSAM, MPEUIOKCHHBIM yUUTEIIeM
WK c(OPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHKaTHBHbIE YHHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBHS:

o BOCIIPUHUMATh U (POPMYITUPOBATH CYXIECHUS B COOTBETCTBHH C YCIOBHSIMHU H
HeIsIMU  OOIIEHMSI, SCHO, TOYHO, I'PaMOTHO BBIpaXKaThb CBOIO TOYKY 3pEHHUS B YCTHBIX U
MUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS MO XOAY pCEIICHUs 3aJadd, KOMMEHTHPOBAThH
IIOJIyYEHHBIN pe3yJIbTaT;

o B XO/l€ OOCYXIEHHUS 3a/JaBaTh BOIPOCH MO CYHIECTBY OOCYXIaeMOH TEMBI,
npoOJemMbl, pelaeMol 3aJadd, BBICKA3bIBATh MJIEH, HAIlCJIEHHbIE Ha TOUCK pELICHUS,
COIOCTABJIATh CBOMU CYXACHUS C CYXKICHHUSIMH APYTUX YYaCTHUKOB JIUAora, oOHapy>KHWBaTh
pasnauure M CXOJICTBO IMO3UIMH, B KOPPEKTHOH (opme (hopMmynupoBaTh pa3HOTIAcHs, CBOU
BO3PAKCHHUS,

o NPEJCTaBIATh PE3yAbTaThl pELICHUS 3aJayd, SKCIIEPUMEHTa, HCCIeI0BaHuUs,
MPOEKTa, CaMOCTOSATEIILHO BBHIOMpaTh (hOpMaT BBICTYIUICHHUS C Y4&TOM 3ajau MpPE3CHTAlMd U
0CcOOEHHOCTEH ayTUTOPUH;

o MOHUMATh U HUCIIOJIb30BaTh MPEUMYIIECTBA KOMAHTHOW U HHIUBUIYATbHONU PabOThI
MIPH pEIICHUN y4eOHBIX MaTEMaTUYECKUX 3a]1aY,

o OpPUHUMATh 1IeJlb  COBMECTHOM JEATENbHOCTH, IUIAHUPOBATH OPraHU3aIHIO
COBMECTHOHM paboThl, pacrpeAciiaTh BHABI paldOT, JOTOBAapUBAThCA, OOCYKIAaTh MPOIECC U
pe3yibTaT paboThl, 00001IaTh MHEHUST HECKOJIBKHX JIIOJICH;

. y4acTBOBaTh B TPYIIOBBIX ¢GopMax padboThl (0OCYKIeHUs, OOMEH MHEHUSIMH,
MO3TOBBIE€ HITYPMBl U JIPYTHE€), BBIIOJHATH CBOIO YacTh pabOThl M KOOPAMHHPOBATH CBOMU
JIeWCTBUSL C APYTUMH YI€HAaMHM KOMAaH[bl, OLEHHBATh KadeCTBO CBOETO BKJIaJa B OOIIUI
MPOJYKT MO KPUTEPHUSAM, CPOPMYTUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbI€ YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA
Camoopranuszaums:

o CaMOCTOSITENIbHO COCTaBJISATH IUIaH, aJlFOPUTM pEIIeHUs 3aJayl (UM ero 4acThb),
BBIOMPATh CIIOCOO PEIICHHS ¢ YIETOM MMEIONIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOM HH(pOPMAILIHH.

CaMOKOHTPOJIb, SMOLMOHATbHbI MHTE/JIEKT:

o BJIAJETh CHoco0aMH CaMOIIPOBEPKH, CaMOKOHTPOJS TIpolecca U pe3yiabTara
pelIeHHs] MaTeMaTHYeCKOH 3a/1a4H;

o OpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTH IpH pPELICHUU 3a/1a4H,
BHOCHUTH KOPPEKTHUBBI B JCSTEILHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, HAWJACHHBIX OIMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

o OLICHUBATh COOTBETCTBHE pe3yJbTaTa MAESITENbHOCTH IIOCTABICHHOW LT U
YCIIOBUSIM, OOBACHATH MPUYMHBI JOCTHKEHHS WIM HEIOCTH)KEHUS LN, HaXOAWUTh OLIMOKY,
JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K koHIry 00y4enus B 8 kjacce 00y4yaromuics MoNIyduT CIeyIoIne MpeAMETHbIE pe3yIbTaThl:



Yucia v BBIYUCTCHUA

Hcnonbs30BaTh HavajgbHbIE NMPEICTABICHHS O MHOXECTBE JACHCTBUTEIBHBIX YUCEN JJIs CPaBHEHWS,
OKPYTJICHHS ¥ BBIYMCICHUN, N300pakaTh NEUCTBUTEIIbHBIC YMCIIA TOYKAMU Ha KOOPJAMHATHOU TIPSIMOIA.

[IpumeHsATh TOHATHE apU(METHUECKOTOo KBAAPATHOIO KOPHS, HAXOJUTh KBAJpaTHbIE KOPHH,
UCTOJB3Ysl NMPH HEOOXOAMMOCTH KaJbKYJSATOP, BBIIOIHATH MPeoOpa3oBaHMs BBIPAXKEHUH, COAEpIKaIINX
KBaJIpaTHbIE KOPHH, UCTIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonb30Bath 3anucy OOIBIINX M MAJBIX YHCE C TOMOUIBIO AECSITUYHBIX Apo0eil U cTerneHei uncia
10.

Auredpanyeckue BbIPasKeHUs!

[IpuMeHATh MOHSATHE CTENEHM C LEJIbIM IOKa3aTelieM, BBIMOJIHATH MpeoOpa3oBaHUsl BBIPAKEHUH,
CoZiep KalllMX CTENEHHU € LEIbIM IT0Ka3aTeIeM.

BBIMONHATE TOXIECTBEHHBIE IMPEOOpa30BaHMs PAIMOHAIBHBIX BBIPAKEHUH HAa OCHOBE MPAaBUI
JEHCTBUI HAaJl MHOTOYWICHAMHU U aJITeOpanvdecKuMHU IPOOSMHU.

PacknanpiBaTth KBagpaTHBINA TPEXUIEH HA MHOKUTEIH.

[IpumensaTh mNpeoOpa3oBaHUs BBIPAKEHUM MJI1 PpEUIeHHs pa3iMYHbIX 3a7ad M3 MaTeMaTHKH,
CMEXKHBIX IIPEIMETOB, U3 PEAIbHON IPAKTUKHU.

YpaBHeHUS M HEPABEHCTBA

Pemate nHENHbIEC, KBaJpaTHBIC YPABHEHHS M PALMOHAIBHBIE YPABHEHUS, CBOIAILIMECA K HUM,
CUCTEMBI JIByX YPABHEHMH C IByMs IEPEMEHHBIMU.

[IpoBoauTh mpOCTEHIINE WCCIECIOBAHUS YPAaBHECHUNM M CHUCTEM YPAaBHEHUW, B TOM 4YHUCIE C
IpUMEHEHHEM TpadUYecKux MpeaCTaBICHUN (yCTaHABIMBAaTh, MMEET JIM YpaBHEHHE WM CHUCTEMa
YpaBHEHMI peIlIeHus, €ClI UMEET, TO CKOJIbKO, U ITpoYee).

[TepexomuTh OT ciaoBecHOW (OPMYIUPOBKH 3adaud K €€ anreOpandecKod MOJEIH C TTOMOIIBIO
COCTAaBJICHUSI YPABHEHMsI WM CUCTEMbl YPaBHEHUH, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4M [OJIYYE€HHBIN pe3yJbTar.

[IpuMeHATh CBOWCTBA YHMCIIOBBIX HEPAaBEHCTB JUIsl CpPAaBHEHMs, OLCHKH, pEIIaTh JIMHEHHbIC
HEPaBEHCTBA C OJHOM MEPEeMEHHONM U HX CHCTEMbI, JaBaTh I'padUyecKyi0 WJUIIOCTPAI[MI0 MHOXECTBa
pellIeHni HEPABEHCTBA, CUCTEMbBI HEPABEHCTB.

DyHKUMH

[lonumath W HWCHONIB30BaTh (YHKIMOHAIbHBIE TOHSATHUS U SI3bIK (TEPMHUHBI, CHUMBOJIUYECKUE
0003HAUYEHHUsI), OMpEAeNATh 3HaueHHWe (YHKUMM 10 3HAYEHUIO apryMeHTa, ONpPENeNsTh CBOWCTBa
¢bynkuuu no e€ rpauky.

Ctpouts rpaduku 3eMeHTapHbIX (GYHKINN BUAA:

y=k/x, y=x2, y=x3,y = x|, y = VX, OHCHIBATb CBOMCTBA YHCIOBOH (YHKIHH 110 e& rpaduKy.



TEMATHYECKOE INTAHUPOBAHHUE
8 KJIACC

KoanuectBo yacos JIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undpossbie)
n/n NMPOrpamMMsbI Bceero Kontpoa Hpakruye o0pa3oBaTe/ibHbIE
bHbIE pa0d0ThbI CKHe padoThl
pecypchl

1 UYucna u Beruncienus. KBagparsele 15 bubmmoreka [IOK
KOpHHU https://m.edsoo.ru/7{417af8

) Yucna u Beruncienus. CTenens ¢ 7 bu6mmoreka [IOK
LEJIBIM IIOKa3aTeJIeEM https://m.edsoo.ru/7{417af8

3 Anrebpanyeckue BbIpaKeHHUS. 5 1 bubmmoreka [IOK
KBagpartuslii TpéxuneH https://m.edsoo.ru/7f417af8

4 Anrebpanyeckue BhIpaKeHHUS. 15 | bubmmoreka [IOK
Anrebpanueckas 1poob https://m.edsoo.ru/7{417af8

5 YpaBHEHUS 1 HEPABEHCTBA. 15 | bubmuorexa [JOK
KBanparueie ypaBHEHUS https://m.edsoo.ru/7f417af8

6 VYpaBHeHus u HepaBeHCTBa. CHUCTEMBI 13 bubmmoreka [JOK
ypaBHEHHI https://m.edsoo.ru/7f417af8

7 YpaBHEHUS U HEPABEHCTBA. 12 1 bubmmoreka [JOK
HepasenctBa https://m.edsoo.ru/7f417af8
8 ®yHKIMKU. OCHOBHBIE TOHATHUS 5 httpsﬁ?ri?ilii??u%?ﬁ 703
9 Oyukun. YnucnoBbie GyHKITUT 9 httpsﬁ?ri%;lzzzﬁfu%?ﬁ 703

Bbu6nuoreka [JOK
10 HosTopenne 1 0boduenne 6 2 https://m.edsoo.ru/7f417af8

OBIIEE KOJIMYECTBO YACOB I10 102 6 0
I[MTPOI'PAMME
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https://m.edsoo.ru/7f417af8
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KosanuecTBo 4acon DJIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka Bcee KonTposbHbIE IIpakTnyeckue
n/n U3y4YeHHud o0pa3oBaTe/ibHbIE
ro padoThI padoTbI
pecypchl
1 KBanpaTHblii KOpeHb U3 1 1 Bu6muotexa [JOK
qucna Heens https://m.edsoo.ru/7f42d452
) [TousiTue 00 | 1 but6mmoreka [IOK
HUPPALMOHAIEHOM YHCIIE HeIens https://m.edsoo.ru/7f42eaaa
Hecaruunbie 1
3 MPUOJIIKEHUS 1
Heaens
UPPALMOHATIBHBIX YHCET
Hecaruunbie )
4 npUOIIMKEHUS 1
Heens
UPPAIMOHATILHBIX YHCET
. 2
5 JleicTBUTENbHBIE YUCTA 1
Heens
6 CpaBHeHue 1 2
NENCTBUTENBHBIX YHCET Heaens
7 CpaBHenue | 3
NEHCTBUTENBHBIX YHCET Heens
2 Apudmernueckuit 1 3
KBaJpaTHbI KOPEHb Henens
3
9 VYpaBHeHue BUaa X* = a 1
Heaens
10 CaoiicTBa | 4 bubmoreka [{OK
apudMeTHIeCKuX Hesens https://m.edsoo.ru/7{42d862

10
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KBaJpaTHBIX KOPHEN

CaoiicTBa
11 apu(hMeTHUIECKUX 4 Bubmmorexa LIOK
. HEeIens https://m.edsoo.ru/7{42d862
KBaJPaTHBIX KOPHEH
ITpeoOpa3oBanue
12 YUCIIOBBIX BBIPAXKEHUM, 4 bubmunoreka LIOK
CoOJIeprKalIiX KBaJpaTHbIC Heens https://m.edsoo.ru/7f42dd26
KOpHU
ITpeoOpa3oBanue
13 YUCIIOBBIX BBIPAXKEHU, 5 bubmunoreka LIOK
COJIepIKalINX KBaJpaTHbIC Heens https://m.edsoo.ru/7f42ded4
KOpHH
[IpeobpazoBanme
YUCJIOBBIX BBIPAXKEHUM, 5 bubmunoreka LIOK
14
COJIepIKalINX KBaJpaTHbIC Heens https://m.edsoo.ru/7f42e0be
KOpHH
[IpeobpazoBanme
15 YUCIIOBBIX BBIPaKEHU, 5 bubmuoreka [JOK
COJIepIKalINX KBaJpaTHbIC Heens https://m.edsoo.ru/7f42¢262
KOpHH
16 CreneHsb ¢ LEJIBIM 6 bu6mmoreka [IOK
[IoKa3arejieM HEeIens https://m.edsoo.ru/7f4354a4
CranpmapTHas 3anuch
yucna. Pa3mMepsl 00bEKTOB
OKpY’Karomiero Mupa (ot
17 3n§1\};eHTa;HHLIX qafm(u o 6 bubmorexa [IOK
HEeIens https://m.edsoo.ru/7f436098

KOCMHYECKHX 00BEKTOB),
AJIUTCIIBHOCTD IMMPOLICCCOB B
OKpY’KaloIIeM MUpE

11


https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
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18 CBolicTBa CTCIICHH C 6 but6mmoreka [IOK
LEJIBIM II0Ka3aTelIEM HeIens https://m.edsoo.ru/7f435648
19 CBolicTBa CTCIICHH C 7 but6mmoreka [IOK
LEJIBIM II0Ka3aTelIEM HeIens https://m.edsoo.ru/7f435648
20 CBoiicTBa CTEIIEHHU C 7 bubmuoreka [{OK
IEJIBIM ITOKa3aTeIeM HEEeIs https://m.edsoo.ru/7f435648
)1 CBolicTBa CTCIICHH C 7 bu6mmoreka [IOK
LIEJIBIM II0Ka3aTelIEM HEeIens https://m.edsoo.ru/7f43599a
” CBolicTBa CTCIICHH C 8 bu6mmoreka [IOK
LEJIBIM II0Ka3aTelIEM HeIens https://m.edsoo.ru/7f435ed6
23 KBanpatsblii TpéxuiieH 8
HEEeIs
o 8
24 KBanpaTHblii TpEXuiieH
HEeJEes
Paznoxenue
25 KBaJpaTHOTO TPEXWICHA Ha ) bubnuorexa LIOK
HeIens https://m.edsoo.ru/7{42£d38
MHOKHUTEIH
Paznoxenue
26 KBaJPaTHOIO TpEXUJICHA Ha ) Bubmmorexa HOK
HEEeIs https://m.edsoo.ru/7f42{d38
MHOKHUTCIIH
KonrtponbHas pabora no
7 temaM "KBazspaTHble KOpHH. 9 Bu6muotexa [JOK
Crenenu. KBagpatHblii Hesens https://m.edsoo.ru/7f42ec80
TpexwieH"
10 bu6mmoreka [IOK
28 Adrebpanrieckas Apode HEEeIs https://m.edsoo.ru/7f430382
JlonmycTuMble 3HaYeHUS 10
29 MEPEMEHHBIX, BXOIAIIHNX B
HEeJEes

anreOpanvecKre BEIPAKCHHS

12


https://m.edsoo.ru/7f435648
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JlonmycTuMBble 3HaUeHUS

10
30 MEPEMEHHBIX, BXOIAIINX B
Henens
anreOpanyecKre BhIPAKECHUS
31 OCHOBHOE CBOHCTBO 11 bu6mmoreka [IOK
anredpanveckoit 1poou HeIens https://m.edsoo.ru/7f4308e6
0 CoxpalleHie 1bo6eii 11 bubmuoreka [IOK
HU 151
patil AP HeIeNns https://m.edsoo.ru/7f430a8a
3 CoxpalleHie 1bo6eii 11 but6mmoreka [IOK
HU 151
patl P HeIeNns https://m.edsoo.ru/7f430f44
. 12 bu6mmoreka [IOK
34 Coxpamerme npodeit HeIens https://m.edsoo.ru/7430{44
s ()C;:mzﬂne,ersqnzaHHe, 12 bubmoreka [{OK
MH HHUC U JICHA
Y A . HENEIs https://m.edsoo.ru/7f43128¢
anreOpanvecKux Apooeit
y ()C;:mzﬂne,ersqnzaHHe, 12 bubmoreka [IOK
MH HHUC U JICHA
Y A . HENEIs https://m.edsoo.ru/7f4315¢c0
anreOpandyecKux Apooeit
™ g . HENEIs https://m.edsoo.ru/7f4318¢c2
anreOpandyecKux Apooeit
™ g . HeIens https://m.edsoo.ru/7f431a20
anreOpanvecKux Apooeit
IT
19 . peGOGUp a:sB:HHZ 13 bubmoreka [IOK
BBIpAKEHUN JKAITUX
p » cosepratil Henens https://m.edsoo.ru/7f43259¢
anreOpanveckue Ipoou
IT
40 am};GOGUp aj(())BzH;Z 14 bubmoreka [{OK
BbI HHUHN nux
P » CoMepaalll HeIeNs https://m.edsoo.ru/7f432736

anreOpanyeckue qpoodu
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[IpeobpazoBanue

14

but6mmoreka [IOK

H BHPACCITHE, COnEpIAIlix HEIeIs https://m.edsoo.ru/7f432736
anreOpanyeckue qpoodu
KonTponbHas pabora no
42 TeMe "Anri6panqefl<aﬂ 14 bubnuorexa LIOK
HeIens https://m.edsoo.ru/7f431d36
JIpoOp"
43 KBagparnoe ypaBHeHUE 15 Bubmmorexa LIOK
HeIens https://m.edsoo.ru/7f42eela
Henomnnoe xBagparHoe 15 Bu6muotexa [JOK
44
ypaBHEHUE HEEeIs https://m.edsoo.ru/7f42ecla
Henonnoe kBanpatHoe 15 bu6mmoreka [IOK
45
ypaBHEHHUE HEeJEes https://m.edsoo.ru/7f42eela
46 dopmyna KopHen 16 Bu6muotexa [JOK
KBaJIPaTHOTO YPaBHEHUS HEeJEes https://m.edsoo.ru/7f42£158
47 dopmyna KopHen 16 Bu6muotexa [JOK
KBaJPaTHOT'O yPaBHEHUS Hesens https://m.edsoo.ru/7f42{36
43 dopMmya KOpHEH 16 bubnuoteka [JOK
KBaIPaTHOTO YpaBHEHUS HEeJEes https://m.edsoo.ru/7f42f5a4
17 bubmoreka [IOK
49 Teopema Buera Heens https://m.edsoo.ru/7f42fef0
50 Teopema Buera 17 bubmoreka [{OK
Heens https://m.edsoo.ru/7f430076
51 Pemenue ypaBHenuit, 17 bubmuoreka [JOK
CBOSIINXCS K KBaJIPATHBIM HeIens https://m.edsoo.ru/7{f43c542
57 Peuienue ypaBHeHuUH, 18 Bbubmunoreka LIOK
CBOJISIIIMXCS K KBaJIPaTHBIM Hesens https://m.edsoo.ru/7f43¢3d0
53 [Ipocreitmme apoGHO- 18 bubmuoteka [JOK
paloHaIbHbIC YpaBHEHUS Heens https://m.edsoo.ru/7f4328c6
54 [Ipocreitmme apoGHO- 18 bubnuoteka [JOK
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paloHaIbHBIC YPaBHEHUS HEeJEes https://m.edsoo.ru/7t432b6e
s Pemenue TekCcTOBBIX 19 BuGmorexa IIOK
347181 € TIOMOIHBIO . HEeIens https://m.edsoo.ru/7142{75¢
KBaJIpaTHBIX YpaBHEHHM
“ Pemenue TekcTOBBIX 19 BuGmorexa IIOK
31T € TOMOTHBIO . HENEIs https://m.edsoo.ru/7142{816
KBaJJpaTHBIX YpaBHEHUM
| ST 5 o o
h Heens https://m.edsoo.ru/7f4301{2
ypaBHEHUS
JIuHeitHoe ypaBHEHHUE C
53 JIBYMsI IEPEMEHHBIMH, €TO 20
rpaduk, mpuMepbl perieHus Heaens
YpaBHEHUH B LIEBIX YUCIaX
JIuHeitHoe ypaBHEHHUE C
59 JIBYMsI IEPEMEHHBIMH, €TO 20
rpaduk, mpuMepbl perieHus Heaens
YpaBHEHUH B LENBIX YUCIIAX
JIuneitHoe ypaBHEHHUE C
60 JIBYMsI IEPEMEHHBIMH, €TO 20
rpaduk, mpuMepbl perieHus Heaens
YpaBHEHUH B LENBIX YUCIIAX
Pemenne cucreM nByx 21
61 JIMHEWHBIX YpaBHEHUH C
Heaens
JBYMsI IEpEMEHHBIMU
Pewmenune cucreM nByx 21
62 JIMHEWHBIX YPAaBHEHUH C
HEeJes
JIBYMsI IIEPEMEHHBIMU
63 Pemenue cucrem aByx 21
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JIMHEWHBIX YpaBHEHUH C HeNes
JIBYMSI TI€pEMEHHBIMU
[Tpumepsl pemeHus
64 CHCTEM HEIUHEHHBIX 22
YpaBHEHUH C ABYMsI Henens
MepeMEHHBIMHU
[Ipumepsl penieHus
65 CHCTEM HEIUHEHHBIX 22
YpaBHEHUH C ABYMsI Henens
epeMEHHBIMHU
I'paduueckas
WHTEpIpeTalys ypaBHEHHUS C
66 JIBYMsI IEPEMEHHBIMU U 22 bubnuoteka [JOK
CUCTEM JINHEHHBIX HEeIens https://m.edsoo.ru/7f43d6d6
YpaBHEHUU C JIBYMsI
NepeMEHHBIMHU
I'paduueckas
WHTEpIpETaIys YpaBHECHHUS C
67 JIBYMsI IEPEMEHHBIMU U 23 bubmuoteka [JOK
CHUCTEM JINHEHHBIX HEeIens https://m.edsoo.ru/7f43d6d6
YpaBHEHUU C IBYMsI
epeMEHHBIMU
Pemenne TeKCTOBBIX ”
68 3a7a4 ¢ IIOMOIILIO CUCTEM
. Henens
ypaBHEHUU
Pemenue TeKCTOBBIX 3
69 3aJ1a4 ¢ IIOMOIILIO CHCTEM
N Henens
ypaBHEHUH
70 Pelienne TeKCTOBBIX 24
3aJ1a4 ¢ IOMOIILIO CHCTEM Heaens
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ypaBHEHUU

- YucnoBbie HEpaBEHCTBA 24
U UX CBOMCTBA Henes
7 YucnoBbie HEpaBEHCTBA 24
U UX CBOMCTBA Henens
7 HepaseHnctBo ¢ ogHOM 25
MepEMEHHOMN Henes
JInHelHbIe HEPABEHCTBA
74 . P . 25 bubmoreka [{OK
C OJTHOM MEPEMEHHON U UX
P HeIens https://m.edsoo.ru/7f42¢c692
pertieHue
JInnelHbpIe HEPABEHCTBA
75 . P . 25 bubmoreka [IOK
C OJIHOM IIEPEMEHHON U UX
p HENEIs https://m.edsoo.ru/7f42c¢840
pelnieHue
JIuHeitHbIe HepaBEeHCTBA 2%
76 C OJJHOM NEPEMEHHOMN U UX
HENEIs
pelnieHue
CucTeMbl THHEHBIX
77 5 26 bu6mmoreka [IOK
HEPABEHCTB C OIHOMI
p . HEeIens https://m.edsoo.ru/7f42cb88
MePEMEHHOMN U MX PEIICHHE
CucreMbl THHEHHBIX
73 N 26 but6mmoreka [IOK
HEPABEHCTB C OIHOMI
p . HeIens https://m.edsoo.ru/7f42cd2c
MEPEMEHHOMN U MX PEIICHHE
CucreMbl THHEHHBIX 7
79 HEPaBEHCTB C OJHOU
. HENEIs
MePEMEHHOMN U MX PEIICHHE
H300paxenue pereHus
20 . P P 27 bubmoreka [IOK
JINHENHOTO HEPABEHCTBA U UX
p . . HENEIs https://m.edsoo.ru/7f42c9¢4
CUCTEM Ha YHCIIOBOU MPSIMOU
81 N3o0pakeHue pemeHus 27 bubmuoteka [JOK
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JUHEWHOTO HEPaBEHCTBA M UX HEeIens https://m.edsoo.ru/7f42c9e4
CHCTEM Ha YUCJIOBOM MPSAMOM
Kontponbnas padota mo
28
82 temam "HepaBeHcTBa.
. Hees
Cucrembl ypaBHEeHUI"
23 o e hyHK 28 bubmuoreka [IOK
HATH uu
YHER Heens https://m.edsoo.ru/7f433¢12
y O061acTh onpenevneHH;{ u )% BuGmiorexa LOK
MHO>KECTBO 3HAUYCHU
Heens https://m.edsoo.ru/7f433d84
byHKIIUN
85 CrocoOsI 3amaHus 29
byHKIMHA HEeIens
86 I'padux pyHk 29
u uu
P YHE Heest
%7 CaoiicTBa yHKINH, UX 29
oToOpaxxeHue Ha rpaduke Heens
28 UteHue u NOCTpOCHHE 30
rpa¢gukoB QpyHKIUH HEeJEes
[Tpumeps! rpaduxoB 30
89 i
(GyHKLIUH, OTpaKkaroLINX Hees
peabHbIE TPOIIECCHI
OyHKINH,
90 ng:HBa}OmHe HPAMYIO H 30 Bu6muotexa [JOK
TH
PATHYIO Heens https://m.edsoo.ru/7f434bbce
IPOTIOPIIMOHATIEHBIE
3aBUCUMOCTH, UX Tpaduku
31
91 I'umep6ona
Heens
92 I'unepbomna 31 bubmuoteka [JOK
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https://m.edsoo.ru/7f434bbc

HEeIens https://m.edsoo.ru/7f4343¢e2
31 bubmuoreka [IOK
93 Tpagu pymicnn y = x* HEeIens https://m.edsoo.ru/7{434572
OyHKIUMU y =X, y = X3, y
94 = Vx, y = [x|; rpaduueckoe 32 Bu6muotexa [JOK
pelieHne ypaBHeHUN U Hesens https://m.edsoo.ru/7f434d38
CUCTEM ypaBHEHUU
[ToBTOpEHNE OCHOBHBIX
MOHSATUM U METOJIOB KypCOB 7
95 1 8 KJ1accoB 060H6meHyIfe 32 brommorexa LIOK
. ’ o HEEeIs https://m.edsoo.ru/7f4371aa
3HaHwuii / Beepoccuiickast
mpoBepoyHas pabora
HToroBast KOHTpOJIbHAS
96 pabora / Bcepoccnﬁrc):xaﬂ 32 brommorexa LIOK
HEEIs https://m.edsoo.ru/7f434eb4
npoBepoyHas pabota
[ToBTOpEHNE OCHOBHBIX
97 MOHATHN U METOJIOB KYpCOB 7 33
u 8 KaccoB, 0000IIeHNE HeIens
3HAHUI
[ToBTOpEHNE OCHOBHBIX
08 MOHATHI U METOJIOB KYpCOB 7 33 Henens but6mmoreka [IOK
u 8 KaccoB, 0000IIeHnE https://m.edsoo.ru/7f43736¢
3HAHUI
[ToBTOpEHNE OCHOBHBIX
99 MOHATHI U METOJIOB KYpCOB 7 33 bu6mmoreka [IOK
u 8 KaccoB, 0000IIeHnE HEeIens https://m.edsoo.ru/7f437510
3HaHUH
100 IToBTOpEHNE OCHOBHBIX 34 Bu6muotexa [JOK
MOHSTUH U METOJIOB KypCOB 7 HEeIens https://m.edsoo.ru/7f4376b4
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u 8 KaccoB, 0000IIeHE
3HAaHUH

[ToBTOpEHNE OCHOBHBIX
MOHATHI U METOJIOB KypCOB 7
u 8 KiaccoB, 0000IIeHnE
3HAHWI

101

34
Heaelst

bu6mmoreka [IOK
https://m.edsoo.ru/7f436b8&8

[ToBTOpEHNE OCHOBHBIX
MOHATHI U METOJIOB KypCOB 7
u 8 KaccoB, 0000IIeHNE
3HAHWI

102

34
Heaelst

bu6mmoreka [IOK
https://m.edsoo.ru/7f437858

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102
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IPOBEPSIEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT' PAMMBbBI

8 KUIIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJabTaThl 0CBOEHHUS OCHOBHOM
NpoBepPsSIeMOro N
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOI'0 00111er0 00pa30BaHus
pe3yjabTara
1 Yucna u BBIYUCICHUS
Hcnonp3oBaTh HauanbHbIE MPEACTABICHUS O MHOXKECTBE JACHUCTBUTEIBHBIX
1.1 yucenl I CpPaBHEHWs, OKpPYIJIEHUS W BBIYUCICHUH, HW300pa)kaTh
JICHCTBUTEIIbHBIC YKMCIIA TOYKAMU HA KOOPIAUHATHOMN IIPSIMOM
[IpumeHsaTh TIOHSATHE apUPMETHYECKOTO KBAAPATHOTO KOPHS, HAXOIUTh
1o KBaJIpaTHbIE KOPHU, UCIIOJIB3YS MPU HEOOXOIMMOCTU KaJIbKYJSATOpP, BBHITOIHATh
' npeoOpa3oBaHus BBIPAKCHUI, COICPXKAIIUX KBAJAPATHBIE KOPHU, HCIONB3YS
CBOICTBa KOpHE
13 Hcnonb30Bath 3amucu OONBIINX M MAJIBIX YHCEN C MIOMOIIBI0 AECATUYHBIX
’ npobeit u crenenel yucia 10
2 Anrebpanyeckue BhIpaXeHUs
51 [IpuMeHATh TOHATHE CTENEHW C UENbIM I0Ka3aTeleM, BBIIOIHATh
' npeoOpa3oBaHus BEIPAKEHUH, COAEPIKAIIUX CTEIIEHU C LIEeTIbIM MTOKa3aTeIeM
57 BrInONMHATE TOXKIECTBEHHBIE TIPEOOPA30BAHUS PAITMOHATBLHBIX BBHIPAKEHUN
' Ha OCHOBE MPaBWJI IEHCTBUI HaJl MHOTOWJICHAMH U alredpandecKuMu Apo0sMu
2.3 PacknanpiBaTh KBaApAaTHBIN TPEXUIIEH HA MHOKHUTEIHN
y [IpumensaTh TPeoOpa3oBaHUs BEIPAKEHUH ISl PEIICHUS PAa3IMYHBIX 33124
' U3 MaTeMaTUKH, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTUKHU
3 YpaBHEHUS 1 HEPABEHCTBA
31 Pemate nuHelHbIe, KBaApaTHbIE YPABHEHUS U PalMOHAIbHBIC YPABHEHUS,
' CBOJSIIMECS K HUM, CUCTEMBI JIByX YPaBHEHUH C IBYMsI IEPEMEHHBIMU
[IpoBoauTh MpOCTENIINE UCCIECNOBAHUS YPABHEHUN U CUCTEM YPaBHEHUN,
17 B TOM 4YHCII€ C MPUMEHEHUEM rpa@Huueckux MpeJcTaBieHUul (yCTaHaBIHMBATD,
' MMEET JIM ypaBHEHUE WM CUCTEMa YpPaBHEHHU pelIeHUsl, €Clid UMEET, TO
CKOJIBKO, U TIpOYee)
33 [TepexoauTh OT CIIOBECHON (OPMYIMPOBKH 33/Jaud K €€ anredpandecKkoi
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MOJE/IA C IIOMOIUBI) COCTABJICHUS YPAaBHEHUS WM CHUCTEMBl YPABHEHUH,

HHTCPIPETUPOBATL B COOTBETCTBHUM C€ KOHTCKCTOM 3aaa4dyu HOJ'Iy‘IGHHBIﬁ

pe3yJibTaTt

3.4

HpI/IMeHHTB CBOIICTBA YHCIIOBBIX HCPAaBCHCTB I CpPaBHCHUS, OICHKH,
pelath JUHEWHBbIE HEPABEHCTBA C OJHOM MEPEMEHHOM M MX CHUCTEMBI, 1aBaTh

rpadUuecKy0 WUTIOCTPAIMI0O MHOXKECTBA PEIICHU HEPaBEHCTBA, CHUCTEMBI

HEPaBEHCTB

DyHKIMU

4.1

[Tonnmath M KUCMONIB30BATh (QYHKIIMOHATIbHBIC TIOHATHUS U S3bIK (TEPMUHBI,
CUMBOJIMYECKUE 0003HAUCHHUS), OMPEACIATh 3HAUCHUE (YHKIIMH 110 3HAUYCHUIO

apryMeHTa, ONpeeNsaTh CBOMCTBA (QYHKIIMH 10 €€ TpaduKy

4.2

Crpoutsb rpauku IeMeHTApHbIX QYHKINUN BUA:
v=k/x

<

kix

, y =x? y = X% y = |X|, onMCBIBaTh CBOMCTBAa YHCIIOBON (PYHKIIMU TO €&
rpaduky

IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

8 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUSA
1 Yucna v BBIYMCTICHUS

22




1.1

KBagpatuelii kopeHb u3 uucna. lloHsTtue 00 UppalnMOHATIBLHOM YHCIE.

JlecsiTuuHble MPUOIMKEHNS UPPALMOHAIBHBIX YHCET

CpoiicTBa apu(MeTHUECKUX KBAAPATHBIX KOpPHEH H WX TMPUMEHEHHE K

I peoOpa30oBaHUIO YHCIOBBIX BHIPAKCHUN U BBIYUCICHUSAM. [leficTBUTEIbHBIC YNCIIA
1.3 Crenens ¢ 1enbpIM IoKaszareneM U e€ cBoiictsa. CTaHgapTHas 3alluch 4ucia
2 AnrebpanuecKue BHIPAKCHHS
2.1 KBanpaThslil TpéXxuiieH, pa3aoKEHUE KBAPAaTHOTO TPEXUIEHA HA MHOKUTENIN
2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO are0panveckoit 1poou
2.3 CrnoxxeHue, BBIYUTaHHUE, YMHOXKEHHUE, JACIICHHE alTreOpandecKux apooei
2.4 PanmionansHbIe BRIpaXXEHUS U UX TIPEOOpa30OBaHUE
3 VYpaBHEHUS 1 HEPABEHCTBA
31 KBagparnoe ypaBHeHme, (opmyia KOpHEW KBaJApaTHOTO ypaBHEHHS. Teopema
' Buera
3.2 Pemienue ypaBHeHM, CBOAAIINUXCS K TUHEUHBIM U KBaJAPATHBIM
3.3 [Ipocreitmme npoOHO-pallMOHATILHBIC YPaBHEHUS
I'padmueckas uHTEeprnpeTanusi ypaBHEHUU C JABYMS MEPEMEHHBIMU M CHUCTEM
34 JIMHEMHBIX YpPaBHEHUW C JBYMsS IlepeMEeHHbIMU. [Ipumepsl pemeHus Ccucrem
HEJIMHENHBIX YPAaBHEHUU C IByMs IEPEMEHHBIMU
3.5 Pemenne TekCTOBBIX 33714 aNreOpandecKuM CriocoooM
3.6 UucnoBble HEPABEHCTBA M MX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM NTepeMEHHON
3.8 PaBHOCMIIBHOCTH HEPABEHCTB
3.9 JIuneiiHble HEpaBEHCTBA C OJJHOW NTEPEMEHHON
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJTHOM MEPEMEHHOU
4 OyHKIUU
il [Tonarue Qynkiuu. O6IaCTh ONpeNeNeHUus ¥ MHOXKECTBO 3HAUCHHH (DYyHKIIHH.
' Crioco0wl 3amanus GyHKITAN
4.2 I'padux ¢pynkuuu. Urenue cBoicTB GyHKIMU 1O €€ rpaduKy
4.3 [Tpumeps! rpadukoB GYHKIUH, OTPAXKAIONUINX PEATbHbIE TPOIECCHI
44 @OyHKIIMM, ONMUCHIBAIOUIME TPSAMYI0 U OOpaTHYI0 HPONOPHHOHAIBHBIC
' 3aBUCUMOCTH, UX IpapuKu
4.5 OyHKIUYU y =x7 y = X7
4.6 Oynknuu y = [x, y = |x]|
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4.7

I'paduueckoe peuieHre ypaBHEHUN U CUCTEM ypaBHEHHUN
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ITPOBEPAEMBIE HA OI'D 110 MATEMATHKE TPEBOBAHUA K PE3YJIBbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBLHON MPOT'PAMMbBI OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeGOBAHUS K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOI 00pa30BaTeJIbHOI MPOrpaMMbl OCHOBHOT'O 00111€er0 00pa3oBaHus
Ha ocHOBe PI'OC

YMeHue onepupoBaTh MOHATUIMH: MHOKECTBO, ITOJIMHOKECTBO, ONEpallUn
HaJ MHOKECTBaMH; YMEHHE OINEepUpPOBaTh MOHATHAMH: Trpad, CBSI3HBIA rpad,
JEpeBO, IUKJI, MPUMEHITh WX MPU PEHICHUH 3a/lay; YMEHHE HCIOJIb30BaTh
rpaduyueckoe MpeaCcTaBICHUEe MHOXKECTB JIJIsl OMMCAHUS PeabHBIX MPOLECCOB U

SIBIICHU, IPY PEIICHUH 3a/1a4 U3 JPYTUX YU4eOHBIX IPEIMETOB

YMeHue oOmnepupoBaTh IOHATHUSAMHU: OIPEIEICHUE, aKCUOMa, TeOopeMa,
JI0Ka3aTeNIbCTBO; YMEHUE PACIIO3HABATh MCTUHHBIE U JIOXKHBIE BBICKA3bIBAHMUS,
IIPUBOAUTH IIPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUSA U OTPULAHUS

BBICKAa3bIBaHUI

YMeHue omnepupoBaTh MOHSATUAMH: HATypalbHOE YHCIO, MNPOCTOE U
COCTAaBHO€ YHCJO, JACIMMOCTh HATypalbHBIX YHCEN, MPU3HAKU JACIUMOCTH,
[eJI0€ YHUCIIO, MOMAYJb 4YHCIa, OOBIKHOBEHHAs NpoOb W JAecaThdyHas IpoOb,
CTaHJIAPTHBIA BHUJ YHUCIA, PALMOHAIBHOE YHCIO, HPPALHOHAIBHOE YHCIIO,
apu(MeTHUECKU KBAJPATHBIM KOPEHb; yMEHHUE BBINOJIHATH JEHCTBUSA C
YUCIIaMH, CPaBHHUBATh M YIOPSJAOYMBATH YHWCIA, MNPEACTABIATh YHCIAa Ha
KOOPJIMHATHOU MPAMOMN, OKPYTIISATh YKCIIA; YMEHHUE JIeTaTh MPUKUAKY U OIIEHKY

pe3ynbTara BEIYUCICHUH

VYMeHue omepupoBaTh TOHATHSMH: CTEIEHb C MENbIM II0OKa3aTeleM,
apu(MeTHUECKU KBaJpaTHBI KOpPEHb, MHOTOWIEH, ajredpamydeckas ApoOb,
TOXJIECTBO; 3HAKOMCTBO C KOPHEM HATYypaJbHOW CTENEeHU OOJbIIEC EIMHUIIBI,
YMEHUE BBIIOJIHATH pacy€Thl 1Mo GopmMynam, mpeoOpa3oBaHus EIbIX, APOOHO-
pallMOHANBHBIX ~ BBIPAKCHUH W BBIPQKEHHH C KOPHAMH, pas3JIOKCHHE
MHOTOWJIEHAa Ha MHOXHWTEJIM, B TOM YHCIE C HCHOJIb30BaHHEM (HOpMyI

Pa3HOCTH KBaJpPaTOB U KBaJipaTa CyMMBI U Pa3HOCTHU

YMeHune onepupoBaTh NOHATHAMM: YHMCIOBOE PAaBEHCTBO, YPAaBHEHHE C
OIIHOM IIEPEMEHHOM, YHUCJIOBOE HEPAaBEHCTBO, HEPABEHCTBO C IIEPEMEHHOM;
YMEHHUE pellaTh JUHEHHbIE U KBaJpaTHbIE YpaBHEHUs, TPOOHO-pallMOHAIbHBIE
YpaBHEHUs C OJHOM IIEPEMEHHOM, CUCTEMBbI [BYX JIMHEWHBIX YpPaBHEHWIA,

JUHEHbIE HEPAaBEHCTBA U MX CHUCTEMBbI, KBaJpaTHbIE U JPOOHO-palliOHANIbHbIE
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HEPaBEHCTBA C OJHOW IIEPEMEHHOM, B TOM YHCJIE IPU PELICHUU 3ahad U3
OpPYTHX IPEeIMETOB M  INPAaKTHYECKUX 3a4ad; YMEHHME HCIIOJIb30BATh
KOOPJMHATHYIO MOPSAMYI0 U KOOPAWHATHYIO IUIOCKOCTh Ui H300paKeHUs

pellIeHUI ypaBHEHUM, HEPABEHCTB U CUCTEM

YMeHne ornepupoBaTh NOHATHSAMU: (PyHKIUsA, Tpaduk (QyHKIUH, HYIU
(GyHKUIMU, TPOMEXKYTKHM 3HAKOMOCTOSHCTBA, MPOMEXYTKH BO3pacTaHUs,
yObIBaHMS, HaWOOJbIIeE W HaWUMEHbIIEe 3HAa4YeHUs (YHKIUU; yMEHUE
OTIEpUPOBATH MOHATHIMHU: MPsMasi MIPOIIOPLHUOHAIBHOCTD, TUHEHHAS QYHKITHS,
KBaZpatuuHas  (yHKIusA, oOpaTHas MPONOPIHUOHAIBHOCTh, IMapaboiia,
rurnep0oia; yMeHue CTpOUTh Ipapuku (DYHKIHMA, UCIOIB30BaTh TpapuKH A
OTIpENIeJICHUs] CBOMCTB MPOIECCOB M 3aBUCHUMOCTEH, JJIsl PEIICHHs 3aaad W3
OPYTHX YYeOHBIX TPEAMETOB W pEATbHON IKH3HU; YMEHHE BBIPAXKATh

dbopMynaMu 3aBUCUMOCTH MEXIY BEIMUYNHAMU

YMeHue onepupoBaTh MOHATUSAMU: OCIEA0BATEIbHOCTh, apudMeTHIecKas
U TEeoMeTpuuecKas  IMpPOTrpecCHM; yMEHHE  MHCIIONb30BaTb  CBOMCTBA
nocieaoBaTelbHOCTEH, POPMYIIbI CyMMBI U OOIIETO YiIeHA MPU PEIIeHNUH 3a]1ay,

B TOM YHCJIE 3324 U3 IPYTUX YUEOHBIX IPEIMETOB U PeaIbHOMN KU3HU

YmMmenune peuiaTh 3aJa4u pa3HbIX TUIIOB (B TOM YHUCJIC HA TPOUCHTHI, 1OJIU U
YacTH, JBIKCHHE, PaldoTy, IIEHy TOBapOB M CTOMMOCTh MOKYIOK M YCIYT,
HAJIOTH, 33/1a4d U3 00JIaCTH YIPABJICHUS JTUYHBIMA U CEMEHHBIMU (pHAHCAMMU);
YMCHHUC COCTAaBJIATH BBIPAKCHUA, YPABHCHUS, HCPABCHCTBA U CHUCTCMBI I10
YCIOBHIO  33/I1a4yd, HWCCIICOBAaTh TIOJYYEHHOE pEIIeHHEe W  OICHUBATh

IPaBJOII0I00HOCTD OTYYEHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh MOHATUAMU: QUTypa, TOUKA, OTPE3OK, MpsiMas, JIyd,
JOMaHas, yrojl, MHOTOYTOJbHHUK, TpPEYrOJbHUK, PpAaBHOOEIPEHHBI H
PaBHOCTOPOHHUM TPEYrOJbHUKH, TPSAMOYIOJbHBIH TPEYroJbHUK, MEINaHa,
OHCCceKTprca M BBICOTA TPEYTOJIbHHUKA, YETHIPEXYTOJbHUK, Mapajuieorpamm,
poMO, PSAMOYTOJIbHUK, KBAJIpaT, Tpareuus; OKpYKHOCTb, KPYT, KacaTelbHas;
3HaKOMCTBO C MPOCTPAHCTBEHHBIMU (UTYpPAMU; YMEHUE pelIaTh 3a/layi, B TOM
YHCJIe U3 NOBCEIHEBHOM XM3HHU, HA HAXOXJIECHNE N€OMETPUUYECKUX BEJIUYMH C

MPUMEHEHHUEM U3yYEHHBIX CBOMCTB (UTYp U (HaKTOB

10

YMeHue omnepupoBaTh MOHSATHSAMH: PaBEHCTBO (UTYp, PpaBEHCTBO
TPEYrOJIbHUKOB; MapajuIe]bHOCTh M IEPHEHAUKYISIPHOCTh HPSAMBIX, YroJl
MEXIy NPSMBIMH, MEPHEHAUKYISp, HaKJIOHHAs, NMpoeKkuus, nopodue ¢uryp,
0J00HBIE TPEYTOJIBHUKH, CHMMETPHSI OTHOCUTEIILHO TOYKU U MPSMON; YMEHUE

pacrno3HaBaTh PaBEHCTBO, CUMMETPHIO M MoAo0He (puryp, mapamienbHOCTh U
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NEPIEHAUKYJIIPHOCTD IIPSIMBIX B OKPYKAIOLIEM MUPE

11

YMeHue onepupoBaTh MOHATHSAMU: UIMHA, PACCTOSHUE, Yroj (BEJIMYMHA
yria, CHHyC M KOCHHYC yIja TPEeyrojbHUKa), IJIOLIaJb;, YMEHHE OIICHUBATh
pa3Mephl MPEeIMETOB M OOBEKTOB B OKPYKAIOLIEM MHUPE; YMEHHUE MPUMEHSTh
dbopMyInbl TepuMeTpa M IUIONIAId MHOTOYTOJBHUKOB, JUIMHBI OKPYXXHOCTH U
IUIOINAAN Kpyra, oObeMa MpSMOYroJbHOTO Mapajiesienunesna; yMeHue
IIPUMEHATh NPHU3HAKK PABEHCTBA TPEYIOJbHHUKOB, TEOPEMY O CyYMME YIJIOB
TpeyroibHuKa, Teopemy [ludaropa, TpuroHoMeTpu4ecKue COOTHOIICHUS IS

BBIYMCIICHUS JJIMH, PACCTOSIHUM, TTONIaAeH

12

YMenne u3o0OpaxkaTh IUIOCKME (GUTYpBl W HMX  KOMOHWHAIIWH,
IPOCTPAaHCTBEHHBIE (PUTYPHI OT PYKH, C IOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB

H DJICKTPOHHBIX CPEACTB IO TEKCTOBOMY HJIM CUMBOJIBHOMY OIIMCAHHIO

13

YMeHue onepupoBaTh MOHSITUSIMH: MPSMOYTOJbHAS CHUCTEMa KOOPIWHAT;
KOOPJIMHATBHl TOYKH, BEKTOpP, CyMMa BEKTOpPOB, IMPOU3BEJCHHE BEKTOpa Ha
YHCII0, CKAJIIPHOE MPOU3BE/IEHUE BEKTOPOB; YMEHHUE UCIOIb30BaTh BEKTOPHI U
KOOPJMHATHI JJIsl MPEJICTABIICHUS JaHHBIX M PEHICHUs 3a7ad, B TOM 4YHCIE U3

JIPYTUX y4EOHBIX NMPEAMETOB U peanbHON KU3HU

14

YMeHI/Ie OHepI/IpOBaTB IIOHATUAMU: CTOJ'I6I/IKOBBIG 148 prrOBBIe I[I/IanaMMBI,
TaONUIEI, CpenHee apudMeTHYecKoe, MearaHa, HauOoblIee W HAaWMEHbIIEe
3HAa4YeHHUs, pa3Max YUCIOBOro Habopa; yMEHHE U3BIEKaTh, HHTEPIPETUPOBATH U
npeoOpa3oBbBaTh WH(MOpPMAIMIO, TPEICTABICHHYIO B TaOmWMIax © Ha
qUarpamMmax, OTpa)karollyl0 CBOMCTBA U XapaKTEPUCTHKHU PEaTbHBIX MPOIECCOB
U SBJICHHWI, YMCHHE PacCIO3HABaTh W3MCHUMBHIC BEIUYMHBI B OKPYKAIOIIEM

MUpE

15

YMeHue omnepupoBaTh MOHITHSIMH: CIy4alHBIA ONBIT (CIIy4alHbII
SKCTIEPUMEHT), JJIEMEHTApHOE COOBITHE (DIEMEHTApHBIA HCXOJH) CIy4alHOTO
OTbITa, CIIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS, YMEHHE HAXOJIUTh
BEPOATHOCTH CIIy4alHBIX COOBITUH B OMNBITaX C PaBHOBO3MOXHBIMU
DJIIEMEHTAPHBIMU  COOBITHSIMH;  YMEHHE  peliarh  3aJa4d  METOIOM
OpraHM30BaHHOIO Tepedopa U C HCIOJB30BAHMEM IMIPaBHJIA YMHOKEHUS;
YMEHHE OIICHUBATHh BEPOSTHOCTH DPEATbHBIX COOBITHI U SIBICHUMN, MOHUMATH
POJIb MPAKTHYECKHU JOCTOBEPHBIX U MAJOBEPOATHBIX COOBITHI B OKPYXAIOLIEM
MUPE U B KU3HU; 3HAKOMCTBO C TIOHATHEM HE3aBUCHUMBIX COOBITHIA; 3HAKOMCTBO

C 3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MAaCCOBBIX SBJICHUAX

16

YMeHne BrIOMpaTh MOAXOIAIINN H3YICHHBIA METOJ JJISI PEIICHHS 3a1a4H,

IIPUBOAUTH NIPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOLE U KU3HU,
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pacro3HaBaTh MPOSBICHUE 3aKOHOB MAaTEMAaTHKH B HCKYCCTBE, OIIMCBHIBATh
OTZAECIbHBIE BBIAAIOLIMECS PE3YJbTAThl, IIOJY4YEHHBIE B XOAE pa3BUTHUA
MaTE€MaTHUKHU KaK HAyKH, IPUBOAUTH IIPUMEPBI MATEMAaTUYECKUX OTKPBITUMA U UX

aBTOPOB B OT€UECTBEHHOW U BCEMUPHOU UCTOPUH
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IHEPEYEHDb 3JIEMEHTOB COAEPKAHMUS, ITPOBEPAEMBIX HA OI'D ITO

MATEMATHKE
IIpoBepsieMblii 3JIEMEHT COJEPKAHUSA
Kon
1 Hucna u BBIYUCIICHUS
1.1 Harypanbnbie u nenbie ynucna. [Ipu3Haku AeIMMOCTH LETbIX YHCEeI
1 OOBIKHOBEHHBIE U JIECATUYHBIE APOOH, MPOLEHTHI, OECKOHEUHBIE MEPUOIUUYECKUE
. npodu
1.3 ParmonanbHeie uncia. ApupMeTHuecKue onepanyy ¢ paliioHAIbHBIMU YUCIaMU
14 JleiictBuTenbHble 4YHCIa. ApuMETHYECKHE OIepanud ¢ JICUCTBUTEIHHBIMHU
' qHCIaMU
s [TpuOnuxE€HHbIE BBIUMCICHUS, TpaBUa OKpPYIJCHHs, MPUKHAKA M  OLEHKa

pe3yJibTaTa BEIYMCIEHUN

2 AnreOpandeckue BoIpaKEHUS

2.1 BykBeHHbBIE BBIpaKEHHSI (BBIPAKEHUS C IEPEMEHHBIMH )

25 Crenens c 1enbIM nokazateneMm. CTeneHb ¢ paluoHaIbHBIM MoKa3aTesneM. CBoHcTBa
. CTETEHU

2.3 MHorousneHsl

2.4 Anrebpandeckas 1po0b

5 Apudmerndyeckuil KOpeHb HaTypaJbHOM creneHu. JleficTBusa ¢ apudmMeTHIecKUMU
' KOPHSIMH HAaTypaJbHOU CTENEHU
3 VYpaBHEHMSI U HEPABEHCTBA

3.1 Iensie u 1poOHO-panoHaIbHbIE YpaBHEeHUs. CUCTEMBI U COBOKYITHOCTH YPaBHCHHI

35 Llensle u npoOHO-paloHaibHble HepaBeHCTBAa. CHCTEMBI M COBOKYIHOCTH
. HEPaBEHCTB

33 Perrenue TekCTOBBIX 3a/1a4
4 YucnoBble OCIEN0BATEIBHOCTH

4.1 IlocnegoBaTenbsHOCTH, CIIOCOOBI 3aJaHUs OCIEA0BATEILHOCTEH

4.2 Apudmerndeckas U reoMmeTpudeckas nporpeccuu. @opmysa CI0KHBIX TPOICHTOB
5 OyHKIHUH

5.1. OyHK1UA, ciocoOb! 3ananus GyHkuu. ['paduk dyaknun. O61acTh OnpeaeIeHus u
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MHOXECTBO 3HaueHWi ¢yHkimu. Hymm ¢yakmum. ITIpoMexyTkd 3HAKOMOCTOSIHCTBA.
[IpoMexxyTK MOHOTOHHOCTH ~(QYHKIUMH. MaKCUMyMbl ¥ MHUHUMYMBI (DYHKITHH.

Haubonpiiee n HanMeHblee 3HaYeHUE (PYHKIIMU Ha TPOMEXKYTKE

6 KoopaunaTs! Ha IpsAMOi U IIIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbl KOOPAMHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckne GpUrypsl u UX CBOMCTBA
7.2 TpeyronbHUK
7.3 MHOroyroiasHUKH
7.4 OKpY>KHOCTb U KPYT
7.5 N3mepenne reoMeTpuuecKux BEIMYUH
7.6 BekTopsl Ha nockocTH
8 BeposiTHOCTB 1 cTaTuCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHuoxecTBa
8.5 I'padmr
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Ipuaoxenne 1.
KOHTPOJIBHO-USMEPUTEJIBHBIE MATEPUAJIbBI

KonTpoubsnas padora Nel KBaaparnbsie kopau. Crenenu. KBaapaTHblii Tpexu/ieH

Yacrte 1

1. Cpasnmre wncna 7,523...1 7,532....
1) 7,523...<7,832...
2) 7,523...=7,532...
a) 29237530,
2. HavauTte 3HaYeHHe KOPHA J2500 .
1) £50 3) 500
2) 500 4) 50
3. Hanpgure 3naveHme soipaxenms 11./0,0036 — 45\/0,01 +/1600 .

4. Hanpure kBaapar yMcna /49 .
5. Ckonbko kopHen nmeet ypasHernmne x2 =3,9 2

6. Touka A npuHapgnexmt rpadmuky GyHKUMMH y:\/;. Hanaure abcumccy

s
TOYKM A, ecnuv ee OpAMHATA PAOBHA —— .
2

Yacre 2

7. Pewmure ypasHenmne 0,27 + x? =0,63 .
119

21 2
8. Pewmre ypasHeHme ——+(x—4,4) =——.
P 50+ (x~44) =75

KonTpouabsnas padora Ne2 Anredpanyeckast Apodb

1. Ynpocture Beipaxenms:
al 7x-3y 2y-3x,
2x-y 2x-y '
6) Alx—3:.f+ 2x -y '_
é6x—-3y 2x+5y

" x2“9x_x(x—3)(x+3)‘
x+7
(a-3b)° (a+3b)° 14ab- 4b? y
2. Ynpoctute Bhipaxenve + + M HaKauTe
2(6a-b) 3(b-6a) 3(6a-b)
1 4
ero 3HaveHMe npu a=—, b=——.
5 5
3(x-5) x+2

3. Haraure obnacts onpeaenenus GyHKUMKM y = - «
(x=5)(x+4) x(x+4)

4. N3 nynktos A M B, paccrosHue mexay KOTOPbIMM 5 KM, OAHOBPEMEHHO
BbIE3XAIOT B NYHKT C MOTOLMKNMCT CO CKOPOCTBIO V| KM/ 4 M Benocuneamnct
co ckopocTeio vz km/u (nyHkT B pacnonoxen mexay nywkramu A u C).
Hepes 3 yaca moToumMKNMCT fgorHan senocvnegucra. Beipasure v, yepes
SHU V.

5. Hangure 3HauYeHME BLIPOXEHMS NP BCEX AOMYCTMMBIX 3HAQYEHMAX nepe-

a-2b 2a-b B8ab-18b’

MEHHBIX +
a-3b a+3b 9b?-g?
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KonTpoubsnas padora Ne3 KBanparnblie ypaBHeHHsI

1.  PemuTth KBagpaTHOE ypaBHEHHUE:

1) 25x° = 16; 2)7x* —3x =0;

3) 15x*+ 11x+2=0; 4)3x* —11x+ 15 = 0.

2. Pa3noxuTh Ha MHOXKUTEIN KBaAPATHBIN TPEXUIICH:

1) x* + 17x — 18; 2) 5x*—13x— 6.

3. Ogpna cTopoHa KOMHAThl Ha 2M Oomblie aApyroi. HallTu JUIMHBI CTOPOH, €l IJIONIAIbh
KOMHAThI 8M>.

4.  PewmmuTh cUCTEMY ypaBHEHUI

{xf + y* =58,

xy =21,

5. Typuct nporusin Ha Oaiimapke 15 KM MpOTHUB TedeHUs peku U 14 KM 1o e€ Te4YeHHIO,
3aTpaTUB Ha BCE IMYTELIECTBHE CTOJIBKO YK€ BPEMEHH, CKOJIBKO €My IMOHAI00MIOCHh Obl, YTOOBI POILIBITh
B crostueit Boje 30 kM. HaliTi cOOCTBEHHYIO CKOPOCTh OalJapKH, €CITM CKOPOCTh TEYCHHS PeKH 1 KMm/4.

KonTpoasHnas padora Ne4 KBagparHble HepaBeHCTBA

1.  PemmuTh HEpaBEHCTBO:
1) (x—5)(x+3)=<0;
2) 4x*—9>0;

2. 2x*+7x—4=0

3. Pemmuth  HepaBEeHCTBO ¢ momomplo rpaduKa  KBaApaTUYHOM  (QPYHKIUU
1)x*—3x+5=0 2)4x” +11x-3<0
4.  TIpw KaKuX 3HAYEHMSIX X NMEET CMBICH BRIpaKEHHe: +x° —2x —35
5. Meronom UHTEPBAJIOB PEIIUTH HEPABEHCTBO
(x+3)(4x—1)
x+5 =

Kpurepun oneHuBaHMsI KOHTPOJbHBIX PadoT:

OTtMmeTKa «5» cTaBUTCS, €CIIH:

> paboTa BBINOJIHEHA TTIOJIHOCTHIO;
> B JIOTUYECKHX PACCYXKJIECHUSIX U 0OOCHOBAHUH PEIICHHS HET MPOOEIIOB U OIIHOO0K;
> pelieHne He COJCPKUT HEBEPHBIX MAaTEeMaTHYeCKHX YTBEP)KACHUH (BO3MOXKHA OJHA

HETOYHOCTh, OTNHCKA, KOTOpas HE SBISETCS CIEJCTBHEM HE3HAHUS WJIM HEMOHMMAHUS Y4eOHOTO
Marepuaa).

OT1MmeTKa «4» CTaBUTCS B CIACAYIOMIUX CAyYasx:

> paboTa BBIMOJHEHA IOJHOCTHIO, HO OOOCHOBAaHHUS IIIAaroB PEIICHUS HEIOCTATOYHBI (eciu
yMeHHe 000CHOBBIBATH PACCYKICHUS HE SBISUIOCH CIICIIMATEHBIM 00BEKTOM IMPOBEPKH );
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> JOMYIIEHB! OJJHA OIIMOKA WM €CTh JIBa — TPU HEJ0UYETA B BBIKIIAAKAX, PUCYHKAX U YepTEKax
Wi rpadukax (ecau 3TH BUIbI pabOT HE SBISUIUCH CIICUATEHBIM 00BEKTOM IPOBEPKH);

> BBITIOJTHEHO 0€3 HEeJIOYETOB HE MEHEE TPEX YETBEPTHIX 3a/IaHUM.
OtmeTKka «3» CTaBUTCS, €CIIH:
> JOTYIIEHO OoJjiee OJHOW OMmMOKM WM 0ojiee NBYX — TPEX HEI0YETOB B BBHIKIIAIKAX,

yepTexkax WM Tpadukax, HO oOyuarommiics o0siagaeT 00s3aTeIbHBIMH YMEHUSMHU IO MPOBEPsieMOi
Teme,

> 0€e3 HeZJ0YEeTOB BBHITIOJIHEHO HE MEHEE TIOJIOBUHBI PA0OTHI.

OTMeTKA «2» CTaBHUTCS, SCIIH:

»  JIOMYIICHBI CYIIECTBEHHBIC OIIMOKH, TTOKA3aBIINe, YTO YJalluics He 00agaeT 00s3aTeTbHBIMU
YMEHUSIMH 1O TAaHHOM TEME B MOJHON Mepe;

»  TMPaBUIHHO BHITIOJHEHO MEHEE MOJOBUHBI PA0OTHI.
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

Anre6pa 8 kimacc/ Komsirun FO.M., TkaueBa M.B., ®enoposa H.E. u npyrue, Akunonepaoe

obmmectBo «M3natenscTBO «IIpocBemienne

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Anrebpa. 8 kiracc. Meroanueckue pexkomenaanuu - Komsrun KO.M., TkaueBa M.B. u np.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

https://interneturok.ru/article/uroki-matematiki
http://www.ctege.org/
http://mathege.ru
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