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1. MNOSICHUTEJIBHAS 3AIIUCKA

Anrebpa sBISIETCS OJHUM W3 OIMOPHBIX KypCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
oOecrieunBaeT U3yyeHHe APYruxX JIUCHUIUINH, KaK €CTeCTBEHHO-HAYYHOI0, TaK U TYMaHUTapPHOIO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAMMO AJIs MPOJOHKEHUsS 00pa30BaHuUsl U B MOBCEAHEBHON KU3HU.
PasButne y oOywaromumxcs HaydHBIX NPEACTABICHUH O MPOHCXOXKACHUU U CYHUIHOCTH
anreOpandeckux aOCTpakiui, Crmoco0e OTpPaKCHHs MATEMATHYECKON HayKOW sIBICHUH U
MPOLECCOB B MPHUPOJAE U OOIIECTBE, POJIM MATEeMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHHIO HAYYHOI'O MHUPOBO33PEHUSI M KAuecCTB
MBIIICHHSI, HEOOXOAUMBIX JJISl aJanTalid B COBPEMEHHOM IHppoBom obmecTtBe. M3yuenue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHUs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHUS, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTh CBOU
JENCTBUS U BBIBOJBI, (OpMYyIUpOBaTh yTBepkaeHUs. OcBOeHHE Kypca anredpsl oOecreunBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYYaroIUXCsA: OHH HCIOJNB3YIOT JCIyKTHBHBIE |
WHIYKTUBHBIE PACCYXKACHUs, 0000IIEHNE M KOHKPETH3alUio, abCTparupoBaHWE W AHAIOTHIO.
OOyuenne anreOpe mpeanonaraeT 3HAYUTEIbHBIA OOBEM CaMOCTOSTENBHON NeATeIbHOCTH
o0ydJaromuxcsi, TMOITOMY CaMOCTOSITENIbHOE peIIeHHEe 3aJady  SBJSeTCs  peaju3aluei
JeSITeIbHOCTHOTO MPUHIINTIA 00y4IeHUSI.

B crpykType mnporpamMmel y4eOHOro Kypca «Anredpa» s OCHOBHOTO OOIIEro
0o0pa3oBaHUsl OCHOBHOE MECTO 3aHHUMAIOT COJep)KaTelbHO-MeTonuyeckue auHuu: «Yucna u
BBIUHCIICHUS», «ANreOpandeckue BBIPAKEHUS», «YPaBHEHHUS W HEPaBEHCTBa», «DYHKIHHY.
Kaxnas 3 3Tux comepkaTeIbHO-METOAMYECKIX JIMHUI pa3BUBAETCS Ha TMPOTHKECHUH TPEX JIeT
U3y4YeHHs Kypca, B3aUMOJICHCTBYS ¢ IPYTHMH €ro JIMHUSAMH. B XoJie n3ydeHus: yaeOHOro Kypca
00yyaromuMcs IPUXOAUTCS JIOTHYECKH pacCysKJaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B cBA3M ¢ 3THM B mporpaMmy y4eGHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOPbIE OCHOBBI
JIOTHKH, TPEJICTABICHHBIE BO BCEX OCHOBHBIX pa3/ielax MaTeMaTH4ecKoro oOpa3oBaHUS H
CIIOCOOCTBYIOIIME OBJIAICHUIO 00YYAIOIIMMKCS OCHOB YHUBEPCAILHOTO MaTEMATUYECKOTO S3bIKA.
CopnepxaTenbHOW M CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOro Kypca «Ajiredpa» sBISETCS €ro
WHTETPUPOBAHHBIN XapakTep.

Coneprxanue TMHUH «YKCITa 1 BBIMUCICHUSD CITy’)KUT OCHOBOM TS TATbHEHIIIEr0 N3yYeHUS
MaTeMaTHKH, CIOCOOCTBYET Ppa3BHTHIO Yy OOYyYarOIIUXCS  JIOTMYECKOTO  MBIIIICHHUS,
(GOpPMUPOBAHUIO YMEHHSI TOJIb30BATHCS AITOPUTMAMH, a TAKKE MPUOOPETEHUIO MPAKTUUECKUX
HABBIKOB, HEOOXOIMMBIX I TOBCETHEBHOHM KHU3HU. Pa3BUTHE TMOHATHUA O YUCIIE Ha ypOBHE
OCHOBHOTO 00IIIero oO0pa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMU M UPPANMOHAIHHBIMH YHCIIAMH,
GbopMHUpPOBAHUEM TIPEACTABICHUN O NEHCTBUTEIHHOM YHCIEe. 3aBEPIICHHUE OCBOSHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeMY 001eMy 00pa3oBaHUIO.

CogepxaHue JBYyX anreOpandeckKux JHHUH — «AnreOpanueckue BBIPAKEHUS» U
«YpaBHEHUS U HEPABEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO Y O0YUAIOMINXCS MATEMATHIECKOTO
ammapara, HeoOXOJMMOTO JUTS PEIICHHS 3a7ad MaTeMAaTHKH, CMEXHBIX TIPEAMETOB U MPAKTHKO-
OpPUEHTHPOBAaHHBIX 3agauy. Ha ypoBHe OCHOBHOro o0Iero oOpazoBaHMs yueOHBIM MaTepual
TPYNIUPYETCS BOKPYT pPAlMOHANBHBIX BBIpOKEHUU. AnreOpa OEeMOHCTPUPYET 3HAYCHUE
MaTeMaTUKH KakK s3bIKa JJI [MOCTPOCHMSI MaTeMaTUYEeCKUX MOJeJel, OMHUCaHus MPOLECCOB U
SBJICHHM peasibHOr0 Mupa. B 3amaun oOydeHust anreOpe BXOIAT TaKKe NalbHEHIIEe pa3BUTHE
QITOPUTMUYECKOTO  MBIIUICHUS, HEOOXOAWMOro, B YaCTHOCTH, JMJS OCBOGHHUS Kypca
uHDOpPMATUKH, W OBJIAJICHUE HABBIKAMHU JCIyKTUBHBIX paccyxneHuid. I[IpeoOpazoBanue



CHMBOJIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHMS, CTIOCOOHOCTEH K MaTEeMaTHYECKOMY
TBOPYECTBY.

Conepxanne  (yHKIMOHATBHO-TPAUUECKOM  JIMHUM  HAIENeHO Ha  TOJy4YeHHue
00yyaromyMuUCs 3HaHUH 0 PYHKLUAX KaK BaKHEHIIe MaTeMaTUYeCKOW MOJIENH JUIsl OIIUCAHUS U
UCCIIIOBaHMs PAa3sHOOOPa3HbIX IPOLIECCOB U sIBIEHUM B mpupoae u ooduiectBe. M3ydeHue
MarepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYAIONIMXCS YMEHHUS HCIONb30BaTh pPa3IUYHBIC
BBIpa3UTENbHBIE CPEJICTBA SI3bIKA MAaTEMAaTUKU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHUT BKJIaJ] B (YOPMUPOBAHME IPEACTABIECHUIN O POJIY MaTEMATUKU B Pa3BUTHH IUBUWIN3ALUH U
KYJIBTYpBHI.

Cornacno yueOHOMY TUIaHy B 7-9 Kinaccax u3ydaercs yueOHbIN Kypc « AnreOpay», KOTOPBIi
BKJIIOYAET CICAYIOUIME OCHOBHBIC pa3lenbl coaepkaHusi: «Uuciaa © BBIYMCICHUS,
«AnrebpanyecKue BBIPAKEHUSD, « Y pPaBHEHHSI U HEPaBEHCTBaAY, «DYHKIIUN.

Ha u3yuenue yue6HOTro Kypca «Anredpa» orBogutcs 306 yacos: B 7 kiacce — 102 yaca (3
yaca B Hejeno), B 8 kimacce — 102 yaca (3 gaca B Heneno), B 9 kinacce — 102 vaca (3 yaca B
HEJIEIIO).



2. INTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS INPOrpaMMbl ydeOHOro Kypca «Anredpa»
XapaKTepU3yIOTCA:

1) naTpuoTHYecKoe BOCIINTAHKE:

IIPOSIBIICHUEM MHTEpeca K MPOLUIOMY M HACTOSILEMY POCCHUMCKOM MAaT€MaTHKH,
LIEHHOCTHBIM OTHOIIEHUWEM K JOCTHKEHHUSAM POCCHUMCKMX MAaT€MaTUKOB M POCCHUCKON
MaTEMaTUUYECKOH IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JIOCTHKEHUH B APYTUX HayKaX M IPUKIAJHBIX
chepax;

2) rpa:kIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIOJHEHUIO OOSI3aHHOCTEH TIpakJaHMHA M pealn3aluu ero Ipas,
NPEJCTAaBICHUEM O MaTEeMAaTUYECKHX OCHOBAaX (DYHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBIICHUH, TIPOLEAYP T'PaXKTAHCKOTO O0IecTBa (Hampumep, BBHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO 3THYECKUX MpOOJieM, CBA3aHHBIX C MPAKTUUYECKUM IMPUMEHEHHEM JOCTHXKEHHUH
HayKH, OCO3HAHMEM BAKHOCTH MOPAJIbHO-ITHUYECKUX IPUHLUIIOB B IEATENBHOCTH YYEHOIO;

3) TpyaoBOe BOCIIUTAHME:

YCTAaHOBKOW Ha AaKTHUBHOE y4YaCTHUE B PEUICHUM IMPAKTUYECKUX 3aJlad MaTeMaTH4eCKOU
HaIlpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEeMaTH4ECKOro 0Opa30BaHUs Ha MPOTSHKEHUU Bcel
AKHU3HU Ul YCHEIHON Mpo(ecCHOHANIbHOM AeATeNbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM M TOCTPOEHHUEM WHIUMBUIYAJbHOW TpaeKTOPUU OOpa3oBaHUS U
YKU3HEHHBIX IUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIMTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETHYECKOMY BOCIPHATHIO MaTeMaTHYECKHUX
00BEKTOB, 33/1a4, PELICHU, pacCy>KJIeHUH, yMEHUIO BUJETh MATEMaTUYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMA:

OpHUEHTAllMe B JIEATEILHOCTH HAa COBPEMEHHYIO CHUCTEMY HAayuYHBIX MpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUS 4YeJIOBEKa, MPHUPOAbBI W 0OIIecTBa, NOHWMaHUEM
MaTeMaTUYeCcKOl HayKu Kak c(epbl 4eloBEYeCKOW NeATeIbHOCTH, JTaloB €€ pPa3BUTUS U
3HAUYMMOCTH JIJIs1 Pa3BUTUS LIUBWIIN3ALIMHY, OBJIAJIEHUEM SI3bIKOM MAaTEMaTHUKU U MaTEMaTU4YECKOU
KyJIbTYpOH KakK CpEICTBOM II03HAHHUS MHUpPA, OBJIAJACHHEM MPOCTEHIIMMHM HaBbIKAMU
HCCJIEIOBATEIbCKOM 1eATEeIbHOCTH;

6) pusuyeckoe BocnuTaHKE, POPMHUPOBAHUE KYJIbTYPbI 310POBbS M IMOLIMOHAILHOI'0
Os1aromostyqust:

TOTOBHOCTBIO IPUMEHSTh MaTEMaTUUECKNE 3HAHUS B UHTEPECAX CBOETO 3/10POBbs, BEACHHUS
3I0pOBOr0 00pasa >KM3HH (340pPOBOE MUTaHME, COATTAHCUPOBAHHBIN PEXUM 3aHATUN U OTIbIXA,
perynspHas (u3nueckas aKTUBHOCTb), COPMHUPOBAHHOCTBIO HaBbIKa PeQUIEKCHH, MPU3HAHUEM
CBOETO IpaBa Ha OIIMOKY M TAaKOTO e MpaBa Jpyroro 4eloBeka,

7) 3K0JIOTMYeCKOoe BOCTIUTAHHE:

OpHEHTalMe Ha MPUMEHEHHE MAaTeMaTHYEeCKHX 3HaHMU JUIs pelleHHs 3a7ad B o01acTu
COXPAHHOCTH OKpPYXKalOLIeW Cpelbl, IJIaHUPOBAaHUS IIOCTYIIKOB M OLEHKM HMX BO3MOJKHBIX
MOCJEACTBUM Ui OKpY>KaroIlel Cpesbl, 0CO3HAHHEM IJI00AJILHOTO XapakTepa 3KOJIOTMYECKHX
npo0JeM U MyTei uxX pereHus;

8) aganTanus K U3MEHSIOIMMCS YCJIOBUSIM CONUAJIBHON U IPUPOIHOI Cpe/bl:



TOTOBHOCTHIO K JIEHCTBUSIM B YCJIOBHSIX HEOMPEIEIIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH

KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO JIEATebHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y JIPYTUX
JIOJIeH, MPUOOPEeTaTh B COBMECTHOM JIEATEIHHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIICTCHIIUU U3
OTIbITA IPYTUX;

HEOOXOMMOCThIO B (JOPMUPOBAHUU HOBBIX 3HAHH, B TOM uucie GOpMYJIUPOBATH UACH,

MOHATHS, THIIOTE3bl 00 OOBEKTaxX M SBICHHUAX, B TOM UYHUCIIE paHEe HEH3BECTHBIX, OCO3HABATh

ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;
CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALUIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIUIO

KaK BBI30B, TPEOYIOLIMI KOHTpMEp, KOPPEKTHPOBaTh INPUHUMAaeMble DPELICHUs W JIEHCTBUS,

(GbopMyIIMPOBATh U OIICHUBATH PUCKU H MOCIEICTBUS, JOPMUPOBATH OIIBIT.

METAINPEIJMETHBIE PE3YJIbTATBI

ITo3HaBaTebHbIE YHUBEpPCAJbHBIC yqeﬁmﬂe JeHCcTBUA

ba3oBble JJornyeckue AefcTBUA:

BBISIBJIATH U XapaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKM MATEMaTHUYECKUX OOBEKTOB,
HOHATUHI, OTHOLIEHUH MEXAy MOHATHUAMH, (HOPMYJIUPOBATH OIpPENEJICHUS MOHATUH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKALUU, OCHOBAHUS AJs1 00001eHUS
Y CPaBHEHUs, KPUTEPUU IIPOBOMMOI0 aHAJIN3A;

BOCIPUHUMATh, (POPMYJIUPOBATh U MPeoOpa30oBbIBATH CYKJIEHHUS: YTBEPAUTEIbHBIE U
OTpULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISBIISATH MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U POTUBOpEUNs B (paKTax,
JNaHHBIX, HAOMIOACHMSIX W YTBEPXKIACHMSX, IpeljiaraTb KpPUTEPUU JUIsl BBISABIICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

JienaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIIOYEHHH, YMO3AKIIFOUEHH 110 aHAJIOTUH;

pa3buparh 10Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKICHHUH (ITPpsIMbIE ¥ OT TPOTHUBHOTO),
IPOBOJUTH CaMOCTOSITEJIbHO HECJIOKHBIE J0Ka3aTeIbCTBA MaTEeMaTHYECKHX (aKTOB,
BBICTpauBaTh apryMEHTALMIO, TPUBOJUTH MPUMEPHI U1 KOHTPIPUMEPHI, 00OCHOBHIBATh
COOCTBEHHBIE PacCykICHUS;

BBIOMpATh CMOCOO pemeHust y4eOHOM 3ahaun (CpaBHUBATh HECKOJIBKO BAapHaHTOB
pelieHusi, BbIOMpaTh Hanbosee NOAXOASAIMNUN ¢ YYETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KPUTEPUEB).

Ba3oBble ncciienoBaTeJbcKHe 1eiicTBUA.

UCIIOJIb30BAaTh  BOMPOCHI  KaK  HCCIICNOBATCIIbCKHMH ~ MHCTPYMEHT  ITO3HAHWS,
dbopMynHpoBaTh BONMPOCHI, GUKCHUPYIOIIKE TPOTHBOPEUHE, MPOOIEMY, CAMOCTOSTEILHO
YCTaHABIIMBATh HCKOMOE W JaHHOE, (hOPMHPOBATH THUIIOTE3Y, apPTYMEHTHPOBATH CBOIO
MO3UIIMIO, MHCHUE;

MPOBOANTH TIO CAaMOCTOSITENIFHO COCTABIICHHOMY IUIaHY HECIIOKHBINH SKCIIEPHUMEHT,
HEOOJIBIIIOE WCCIICAOBAHWE II0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTEeMaTHYECKOTO
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXYy COOO0M;

CaMOCTOSITeNIbHO  (hOpMyIHpoBaTh OOOOIIEHHMS M BBIBOABI IO  pe3yibTaTaMm
MPOBEEHHOTO HAOTIOJCHMS, UCCIEAOBAHUS, OIEHUBATh JOCTOBEPHOCTh MOTYyYEHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHHIA;



IMPOrHO3UPOBATHE BO3ZMOKHOC Pa3BUTUC IIPOLECCA, a TAKIKEC BBIABUTaTh IPEAITOIOKCHHA
0 €TI0 Pa3BUTHH B HOBBLIX YCIIOBUAX.

Paborta ¢ nnopmanmeii:

BBISIBIISITH HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(OpPMAIMH, AAHHBIX, HEOOXOAMMBIX
JUISl peLLIeHUs 3a1a4H;

BBIOMpATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh M HWHTEPIPETUPOBATh HH(OPMAIUIO
Pa3INYHBIX BUAOB U (POPM NPEICTABICHHUS;

BBIOMpATh (hOpMy MpeaCcCTaBICHUS HHOOPMAIIMH U WILTIOCTPUPOBATH pelIaeMble 3aauu
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIMSIMU;

OLIEHUBATh HAJEKHOCTh MH(DOPMALIUK 110 KPUTEPUSM, MPEATIOKEHHBIM YUUTEIIEM HIIN
c(OpMyJINPOBAHHBIM CAMOCTOSITENIBHO.

KoMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

BOCIIPUHUMATh U (POPMYJIHMPOBATH CYXKIICHHUS B COOTBETCTBUU C YCJIOBUSMHU M IEISIMU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOK TOYKY 3PEHUSI B YCTHBIX U
MUCHMEHHBIX TEKCTAaX, 1aBaTh MOSCHEHHS 110 XOJY PEIICHUS 3a7a4l, KOMMEHTHPOBATh
MOJTy9YCHHBIN PE3yJIbTaT;

B X0JIe 00CYX/ICHUS 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKIAEMON TEMBI, IIPOOIEMBI,
perraeMoii 3a1auu, BICKa3bIBaTh U/, HAIICJICHHBIC HA MTOMCK PEIICHMS, COTIOCTABIISTh
CBOM CYXJICHUS C CY>KICHHUSIMHU JAPYTHUX YYACTHUKOB JIMAJIOTa, OOHAPYKUBATh PA3JINUHC
U CXOJICTBO TO3UIUIA, B KOPPEKTHOH (opme (opMynnpoBaTh pa3HOIJIACHS, CBOU
BO3PaKCHUS;

MPEJICTABIISITh PE3yIbTAThl PEIICHUS 3a7aud, YKCIIEPUMEHTa, UCCIICOBAHUS, TPOCKTA,
CaMOCTOSITEIILHO BBIOMPATh (opMaT BBICTYIUICHUS ¢ YYETOM 3a1ad MPE3CHTAMH U
0COOEHHOCTEHN ayAUTOPHH;

MOHUMATh M UCIIOJIF30BATh MPEUMYIIECTBA KOMAaHIHON 1 MHAUBHUIYAIbHOMN paboThI MpH
pelIeHNH y9eOHBIX MAaTEMaTHICCKHUX 33]1aY;

MPUHUMATH 1Ie7Tb COBMECTHOU JI€ATEIbHOCTH, IUIAHUPOBATh OPTaHU3AIIUI0 COBMECTHOM
paboThI, pacrpeesaTh BUABI pa0doT, TIOTOBAPUBATHCS, 00CYKIATh MPOIIECC U PE3yIbTaT
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIOCH;

y4acTBOBATh B TPYMIIOBLIX popMax paboThl (00CykaeHUs, 0OMEH MHEHUSIMU, MO3TOBBIC
HITYPMBI B IPYTHE), BHITIOIHATH CBOIO YacTh PabOTHl M KOOPJMHUPOBATH CBOU JICHCTBUS
C IPYTHMMH YICHAMH KOMaHJIbI, OIICHUBATh Ka4eCTBO CBOETO BKJIJa B OOIIH IMPOTYKT
0 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YUYACTHUKAMHU B3aHUMOICHCTBHS.

PeryasiTuBHbIC yHUBepcaJbHbIe y4eOHbIe 1eiiCTBHSA
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJIATh IUIAH, AJTOPUTM pEIIeHUs 3aJadu (WIM €ro 4YacTh),
BBIOMpPATh CHoco0 pemeHus: ¢ y4€ToM MMEIOUIUXCS PECypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUN C y4ETOM
HOBOM MH(pOpMaIuu.

CﬂMOKOHTpOJIb, IMOLMOHAIbHBbII HHTEJJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIMPOBEPKH, CAMOKOHTPOJIS MPOIecca U Pe3ysbTaTa PerieHus
MaTeMaTHUYEeCKOM 3aJ1auu;
MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPU PELICHUM 3aJa4H, BHOCUTh
KOPPEKTUBBI B JEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWJECHHBIX OLINOOK,
BBISBJICHHBIX TPYJIHOCTEW;



® OICHMBATh COOTBETCTBHE PE3yJbTaTa ACATCILHOCTH ITOCTABICHHOM IETN M YCIOBHSIM,
OOBACHATH IPUYNHBI JTOCTYKEHHS I HEJOCTHKECHUS LIENTN, HAXOAUTh OLTHOKY, TaBaTh
OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K konmy oOyuenuss B 7 kJacce oOydarOUIMiics MOMYYHUT CIEIYIOIIUE MpPEIMETHBIC
pe3yibTaThl:

Yucia 1 BLIYMCICHHUA

BeinonHATe, coyeras yCTHble M NHMCbMEHHbIE NPUEMBI, apu(METHUECKue ACUCTBUS C
paloHaIbHBIMU YHCIAMHU.

HaxomuTh 3HaueHHsS 4YHMCIOBBIX BBIPAKEHUN, NPUMEHATH pPa3HOOOpa3HbIE CIOCOOBI U
OpuéMbl  BBIYUCICHHUS 3HAYCHMH JPOOHBIX BBIPAXKEHUH, COAEp)KAIIMX OOBIKHOBEHHBIE U
JeCATUYHbIE TPOOH.

[lepexonuTh OT 0AHOHN (HhOPMBI 3alMCHU YUCEN K JIpYyroi (mpeoOpa3oBbIBaTh JIECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYAaCTHOCTH B OECKOHEYHYIO
JIECATHUYHYIO APOOB).

CpaBHUBATh U YIOPAIOYNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrasaTh uncna.

BbINONHATE NPUKKUIKY U OLIEHKY pe3yjbTaTa BBIYMCIIEHUM, OLIEHKY 3HAYEHUN YUCIIOBBIX
BbIpaX€HHI. BBIOIHATE AEHCTBUS CO CTENEHSIMU C HATYPaJIbHBIMU MTOKA3aTEISIMHU.

[TpyuMeHATh NPU3HAKU JETUMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYPaJIbHBIX YHCEI.

Pemars nNpakTHMKO-OPUEHTUPOBAHHBIE 3aJaud, CBS3aHHBIE C OTHOIIECHUEM BEJIWYMH,
MPONOPLUOHAILHOCTBIO BEIMUUH, IPOLEHTAMH, UHTEPIPETUPOBATH PE3YJIbTAThl PEIICHUs 3a7a4
¢ Y4€TOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpuBaEMbIX OOBEKTOB.

AuredpanyecKkune BbIPaKeHUs

Hcnonb3oBath anrebpanyeckyto TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHUS yueOHOro MaTepuarna.

Haxoauth 3HaueHns OyKBEHHBIX BBIPRXKEHUN MTPH 3a/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BeinonHATe npeoOpazoBaHusl 1IEI0r0 BBIPAKEHHS B MHOTOWIEH MPUBEIEHUEM MOTO00OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONMHATE YMHOXXKEHHE OJHOUJIEHa Ha MHOTOWIEH W MHOrOuYJleHa Ha MHOTOYIEH,
NPUMEHSTH (POPMYJIbI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCy1LIeCTBIATh Pa3I0KEHUE MHOTOWIEHOB HA MHOMKHUTEIM C IOMOILIbIO BBIHECEHUS 3a
CKOOKM 0OIIero MHOKUTENS, TPYNIHMPOBKH ClaraeMbIX, IpUMeHEeHUs (HOpMyJT COKpaIEHHOro
YMHOKEHUS.

[IpumensTh npeoOpa3oBaHUS MHOTOWIEHOB Ul pEUIeHHs pa3MyHbBIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX MIPEAMETOB, U3 PEATIbHOU TPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATypaJIbHBIMH MOKa3aTeIIMH Ul peoOpa3oBaHUs
BBIPAKCHUIA.

YpaBHeHUs] 1 HEPABEHCTBA

Pewars yMHENHbIE ypaBHEHUS C OJHOW IEPEMEHHOM, NMPUMEHss MpaBWIa Iepexona OT
UCXOAHOIO YpaBHEHHUS K PaBHOCWIBHOMY eMy. IIpoBepsATh, sBisSE€TCA JM YHUCIO KOPHEM
YPaBHEHHS.

[TpuMmensATH rpaduyeckre METOIbl IPU PELICHUHN JINHEHHBIX YPAaBHEHUN U X CUCTEM.



[TonGupats mpuMepsl Map YUCEI, SBISIOLIMXCS PEIIEHUEM JTMHEHHOTO YpaBHEHUS C ABYMS
[IEPEMEHHBIMMU.

CrpouTh B KOOPAMHATHOM IJIOCKOCTH TpauK JUHEHHOTO YypaBHEHHS C JBYMS
HEPEMEHHBIMHU, NOJIb3YsICh I'PaUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemars cucTreMbl ByX JIMHEHHBIX YPaBHEHUH C JIByMs INIEPEMEHHBIMH, B TOM 4YHUCIIE
rpadu4ecKy.

CocTaBiTh M pemiath JUHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX YpaBHEHUI IO
YCIIOBUIO 3a/layd, HWHTEPIPETUPOBAaTh B COOTBETCTBHMM C KOHTEKCTOM 3aJaud IIOJy4YEHHBIN
pe3yJIbTar.

DOyHKUUHA

N300paxxath Ha KOOpPAMHATHOW TMPSMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, Jy4d, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh 4YHCIOBBIE IIPOMEXKYTKH Ha
aJreOpanyeckoM si3bIKe.

OtmedaTh B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku uHeHHBIX QyHKIHA. CTpouTs Tpaduk GyHKINHN Y = [X|.

OnuceiBaTh C MOMOIIBIO (YHKIMHA M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIMYMHAMMU:
CKOPOCTb, Bp€Ms, PacCTOsHME, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTENIBHOCTb, BpeMH,
00BEM pabOTHI.

HaxoauTe 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuil crocod NmpejcTaBiIeHUs M aHAIW3a UHPOpPMALMU, U3BIEKaTh U
UHTEPIPETUPOBATH UHPOPMAIIUIO U3 TPa(UKOB peanbHbIX MPOLIECCOB U 3aBUCHMOCTEH.

K xoniy obOydyeHuss B 8 kJiacce 0oOydyarOImMICS TOJYYUT CIEAYIOMUE TMPEIMETHBIE
pe3yabTaThI:

Yuciia 1 BbIYUCICHUA

Hcronb30BaTh HayalbHBIE IPEACTABICHUSA O MHOMKECTBE JACHCTBUTEIBHBIX YUCEN IS
CPaBHEHMsI, OKPYIJIEHUS M BBIYMCIEHUHN, H300pa)kaTh [EHCTBUTENbHBIE YHCIIA TOYKAMU Ha
KOOPJIMHATHOU IIPSIMOM.

[TpuMeHATh TOHATHE apU(pMETHUYECKOrO KBaJpPaTHOTO KOPHS, HAXOJIUTh KBaJpaTHBIC
KOPHH, UCIOJIb3YsI TPH HEOOXOAUMOCTH KAJIbKYJISITOP, BHIIOJIHATH IPeoOpa30oBaHus BhIpaKEHHH,
COJIepKalIMX KBaJPATHBIE KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEM.

Hcnonp30BaTh 3amucu OONBIIMX W MabIX YHUCEN C TMOMOIIBI0 JECATUYHBIX IpoOed u
creneHel yncina 10.

Auredpanyeckune BbIPaKeHHUs

[IpuMeHsTh TOHSATHE CTENEHH C LENbIM II0Ka3aTelieM, BBIMOJIHATh NpeoOpa3oBaHus
BBIPKEHMM, COAEPIKALIUX CTEIIEHH C LIEJIBIM ITOKA3aTeJIEM.

BBINOAHATE TOXIECTBEHHBIE NPEOOpPa3OBaHMs PAMOHANBHBIX BBIPAKEHUH Ha OCHOBE
IpaBuiI JEHCTBUN HAaJL MHOTOYJICHAMH M alreOpanyecKuMu JpoOsMu.

PackmnanpiBaTh KBaApaTHBINA TPEXUWIEH HA MHOKUTEH.

[TpumeHsTh peoOpa3oBaHUsl BHIPAKEHUH JIJISl pElIeHUs Pa3IMUHbIX 3a7a4 U3 MAaTeMaTUKH,
CMEXHBIX [IPEAMETOB, U3 PEAIILHON ITPAKTUKHU.

YpaBHeHUS H HEPABEHCTBA

Pemare nuHeiHbIe, KBaApaTHbIE YPABHEHUS U PALIMOHAIBHBIC YPABHEHMS, CBOASAIINECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IBYMS IICPEMEHHBIMH.

IIpoBOIUTE MPOCTEUIINE UCCIENOBAHNS YPABHEHUNM U CUCTEM YPAaBHEHHM, B TOM UYUCIE C
IpUMEHEHHEM IrpauyecKuX MpeacTaBlIeHUH (YCTaHaBIMBAaTh, HIMEET JIM ypaBHEHHUE HITU CUCTEMa
YPaBHEHMH pELIeHUs, €CIIM UMEET, TO CKOJIBKO, U IIpoUee).



[TepexoauTh OT CIOBECHON (OPMYIMPOBKH 3amauyvi K €€ anreOpandeckod MOJeNd C
MOMOIIBI0 COCTABIICHUS YPAaBHCHHSI WJIH CHCTEMbl YpaBHEHUWH, WHTEPIPETUPOBATh B
COOTBETCTBUH C KOHTEKCTOM 33J]auyl TMOJTy4YECHHBIN pe3yJIbTarT.

[TpuMeHSTh CBOWCTBA YMCIOBBIX HEPABEHCTB JIJIsl CPABHEHUS, OLICHKHU, PEIIaTh JTMHEHHBIC
HEpaBEHCTBA C OJHOM TEPEMEHHOW WM HMX CHCTEMBI, JaBaTh TIpadUYecKyl0 HILTIOCTPAIIUIO
MHOY€ECTBa PELICHU HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[ToHUMAaTh ¥ HCTIONB30BaTh (DYHKIIMOHATIBHBIC TOHATHUS | SA3bIK (TEPMUHBI, CHMBOJIHYECKUE
0003HaueHMsI), OTIPENIENATh 3HaUCHHE (PYHKIIMH 110 3HAYCHUIO apTyMEHTA, ONPEICIISATh CBOMCTBA
byHKIMY 10 e€ rpaduky.

Crpoutsb rpaduku 37eMeHTapHbIX (YHKIUN BUA:

y = ki, y = x2, y = X3,y = |x|, Yy = VX, onucBIBaTh CBOMCTBA YHCIOBON (PYHKIMHU 110 €&
rpaduky.

K koHiy oOyueHuss B 9 kjacce OOydarONIMiiCs MOJIYYHUT CJCIYIOIIUE TMPEIMETHBIC
pe3yIbTaThI:

Yucia ¥ BBIYUCTEHHSA

CpaBHHBATh U YIOPSIOYMBAThH PAIllHOHAILHBIC U UPPAIIIOHAILHBIC YHCIIA.

BrImonHATe apudMeTHUeCKUe NESHCTBHS ¢ pallMOHAILHBIMU YHUCIIAMHU, COYETasi YCTHBIC U
MUCHbMEHHBIC TPUEMBI, BBITIONHSATH BEIYUCIICHUS C UPPAIIMOHATHHBIMU YHCIIAMH.

HaxomuTh 3Ha4YCHUS CTETIICHEH C IENIBIMH ITOKA3aTeIsIMU M KOPHEH, BEIYUCIISATH 3HAUCHUS
YHCJIOBBIX BBIPOKEHHIA.

OKpyrisaTh JCUCTBUTEIBHBIC YHWCIIA, BBIMOJIHATH MPUKUAKY pPE3yJbTaTa BBIYHCICHUH,
OIICHKY YHMCIIOBBIX BBIPAKCHUH.

YpaBHeHUsI 1 HEPABEHCTBA

Pemath THEWHBIC ¥ KBaIpaTHBIC YPaBHEHUS, yPAaBHEHUS, CBOIAIIIUECS K HIM, POCTEHIIIHE
IpOOHO-pallMOHANILHBIE YPABHEHHUS.

Pemarh cuctembl IBYX JIMHEWHBIX YpPaBHEHHH C JBYyMs MEPEMEHHBIMU U CHCTEMBI JABYX
YpaBHEHHUI, B KOTOPBIX OJHO YPaBHEHHUE HE SBJISICTCS JIMHCHHBIM.

Pemate TekcTOBBIE 3amaunM  anreOpamyecKMM CrmocoOOM C TOMOIIBIO COCTaBJICHUS
YpaBHEHHUS UM CUCTEMBI IBYX YPaBHEHUH C IByMs IEPEMEHHBIMH.

[TpoBoauTH TIpOCTEiiIMe UCCIEA0BAHNUS YPAaBHEHUH M CUCTEM YPaBHEHUM, B TOM YHUCIE C
MPUMEHEHUEM TpapUIeCKUX IPeICTaBICHNH (YCTaHABIINBATh, HIMEET JIM YpaBHEHUE WJIH CHCTEMA
YpaBHEHHI PEIICHHS, €CITH HMEET, TO CKOJIBKO, U TIpoUee).

Pemarr nuHeliHbIe HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HW300pa)kaTh peIICHHE
HEPAaBEHCTB Ha YHCIIOBOW MPSIMOM, 3aMUCBHIBATH PEIIEHUE C IOMOIIBI0 CHMBOJIOB.

Pemath cucTeMbl THHEHHBIX HEPABCHCTB, CUCTEMBI HEPAaBEHCTB, BKITFOUAIOIIUE KBAAPATHOE
HEPaBEHCTBO, M300pakaTh pEIIeHHe CHUCTEMBbI HEPAaBEHCTB Ha YHCIOBOH IMPSIMOH, 3alMCHIBATh
pelIeHne ¢ MOMOIIbI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPH PEIICHUN PA3IUYHBIX 3a/1a4.

DOyHKIUHA

Pacrnio3HaBaTh QpyHKIIMN U3y4EHHBIX BHIOB. [ToKa3bIBaTh CXeMAaTHYECKH PACIIONIOKEHHE Ha

KOOPJAMHATHOM M1ockocTh rpadukoB Gpyukiuil Buga: Y = kx, y = kx + b, y = k/x, y = ax2 + bx +
C,y=x3,y= VX, y = |X|, B 3aBUCHMMOCTH OT 3HAYCHUI KOA(PPHUIIMEHTOB, OMUCHIBATH CBOMCTBA

GyHKIHA.



Ctpouts W nM300pakaTh CXeMaTW4YeCKH TpadUKH KBAAPATUYHBIX (YHKIHUH, ONHCHIBATH
CBOWCTBA KBAIPATUYHBIX (DYHKIHIA MO UX TpaduKaMm.

Pacnio3naBate KBagpaTHUHYO (YHKIHIO 110 (hOpMYyJIe, IPUBOJUTH IPUMEPHI KBaIPATUIHBIX
GyHKIMI U3 peaabHOM KU3HU, QU3UKU, TEOMETPUH.

YucsioBble MOCI€10BATETLHOCTH U MPOTPeCCHH

Pacno3naBate apu(METHUECKYI0O M TEOMETPUYECKYIO MPOrPECCUU MPH pa3HBIX CIIOCOOax
3aJjaHusl.

BBIMOMHATE BBIYMCICHHS C HUCIONB30BaHUEM (OPMYJ N-TO 4ieHa apu(pMETHYECKOH u
reOMETPUYECKON IPOrpeccuii, CyMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4wieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPJMHATHON TIOCKOCTH.

Pemrate 3agaum, cBA3aHHBIC C YHCIOBBIMH MOCIIEIOBATEIBHOCTSAMHU, B TOM YHCJIE 3a]1a41 U3
peanbHON KU3HU (C UCTIOJIB30BAHUEM KaIBKYJIATOPA, HU(POBBIX TEXHOIOTHIH).



3. COJEPKAHUE YYEBHOI'O ITPEJIMETA
7 KUIIACC

Yuciia ¥ BLIYHMCICHHUA

JpoOu 0ObIKHOBEHHBIE U JIECATUYHBIE, IEPEX0]] OT OAHOM (POPMBI 3aMUCH APOOEH K JPYTOH.
IloHsAiTHE palMOHAIBLHOIO YMCIIA, 3aIUCh, CPABHEHUE, YIOPANIOYMBAHUE PALMOHAIBHBIX YHCEIL.
Apudmerndeckue neiicTBUS ¢ pallMOHAIbHBIMU yKciaaMy. Pelienne 3a1a4 U3 peaabHON PaKTUKU
Ha 4acTH, Ha ApoOu.

CremneHp ¢ HaTypaJIbHbIM IOKa3aTeJIEM: ONpEIENICHUE, IPeoOpa3oBaHuE BBIPAXKEHUN Ha
OCHOBE OTpE/EICHHUS, 3aIUCh OOIBIINX 4Yncen. [IponenHTsl, 3anich MPOIEHTOB B BUJE IpoOH U
JIpoOu B BHJIE NPOLIEHTOB. TpHU OCHOBHBIE 33Jaud Ha MPOLIEHTHI, PELICHNE 3aJau U3 pealbHOU
IIPAKTHKU.

IIpuMeHeHne NPU3HAKOB JAEIMMOCTH, PA3JI0KEHNE HA MHOKUTENIA HaTyPAJIbHBIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IIpsiMasi U 0OpaTHasi MPONOPLHMOHATBHOCTH.

Anredpanyeckne BbIPaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYECHUE BBIPAKEHUS C NEepeMEeHHOW. JlomycTumble 3HaYeHUs
nepeMeHHbIX. [IpencTaBieHe 3aBUCUMOCTH MEXTy BEIMYMHAMU B BUe (GopMyIibl. Beraucnenus
no ¢opmynam. IIpeoOpa3oBanne OyKBEHHBIX BBIPAKEHUH, TOXKIAECTBEHHO PAaBHBIE BBIPAKEHUS,
IpaBuiIa NpeodpazoBaHusi CYMM U IIPOU3BEICHUHN, IPaBUiIa PACKPHITHS CKOOOK M NPUBEACHUS
NOJOOHBIX CIIaraeMblX.

CBolicTBa CTENIEHU C HATYpaJIbHBIM I1OKa3aTeJIeM.

OpnHowienbl 1 MHorowieHbl. CteneHb MHOrowieHa. CliojkeHue, BBIUMTAaHUE, YMHOKEHUE
MHOro4eHOB. DOopMysbl COKpAIIEHHOTO YMHOMKEHUS: KBaJpaT CyMMBl M KBaJpaT Pa3HOCTH.
dopmysia pa3HOCTH KBagpaToB. Pa3noxkeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHUsI M HEPABEHCTBA

VYpaBHeHHEe, KOPEHb YpaBHEHMs, IIpaBUia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIBLHOCTh
YPaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, 4YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pelieHne JMHEWHbIX ypaBHeHuM. CocTaBieHHE YpaBHEHMH MO YCIIOBUIO 3agaud. Perienue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO0 YPABHEHUM.

JluneliHOe ypaBHEHHE C JABYMS NEpeMEHHBIMH U ero rpaduk. Cucrema IBYyX JTUHEHHBIX
yYpaBHEHHI ¢ JBYMs MEpeMeHHbIMH. PelieHue cucteM ypaBHEHHH CIOCOOOM IOACTAHOBKH.
IIpumepsl penieHns TEKCTOBBIX 3a7a4 ¢ TOMOIIBIO CUCTEM YPaBHEHMI.

DOyHKIUHA

Koopaunara Toukn Ha mnpsmol. UucioBele NpOMEXYTKH. PaccrosHue Mexay AByMs
TOYKaMU KOOPAMHATHOU IIPSMOM.

[MpsmoyronbHast cuctema koopamHaT, ocu OX m Oy. AOcmucca W opauHATAa TOYKH Ha
KOOpAMHATHOM IuiockocTH. [lpumepsl rpadukoB, 3amaHHbIX (Gopmynamu. UrteHue rpapukon
peanbHbIX 3aBucuMocTel. [lonstue pynkuuu. I'paduk Gynkiun. CoiictBa pynkuuii. JInneitnas
dynkys, e€ rpapuk. ['paduk Gynkuuu y = [X|. [padudeckoe perieHne TMHEHHBIX YpaBHEHUN 1
CHCTEM JIMHEWHBIX YPABHEHHUI.

8 KIIACC
Yuciia 1 BLIYUCICHUA



KBagparueiii kopeHb u3 uucia. [loHstue 00 wuppanuoHandbHOM dYHcie. JlecaTuunbie
npuOJIMKEHUST UPPALMOHANBHBIX uncesl. CBoMCcTBA apupMETHIECKUX KBAJAPATHBIX KOPHEH M MX
OpUMEHEHHE K MpeoOpa30oBaHUIO YHCIOBBIX BBIPAKEHUH M BBIUMCICHUSM. JleliCTBUTENbHBIC
qucia.

CrerneHs ¢ 1eNbIM IT0Ka3aTenaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YKCa.

Anredpanyeckue BbIPaKeHUs

KBaznpaTHblil TpEXUIICH, Pa3I0KEHUE KBAAPATHOIO TPEXWIEHA HA MHOXKHUTEIIN.

Anrebpanyeckas apoOb. OCHOBHOE CBOWCTBO anrebpanyeckod npobu. CroxkeHue,
BbIUUTAHUE, YMHOXKEHUE, JIeJeHNe airedpanueckux ApoOeil. PanyoHanbHble BBIpaXKEHUS M UX
peoOpazoBaHueE.

YpaBHeHusI U HepaBeHCTBA

KBangpatHoe ypaBHeHue, ¢Gopmyia KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHu#, cBOIALIMXCA K JIMHEWHBIM U KBajapaTHbIM. Ilpocteiimne npoGHO-
paloHaIbHbIEC YPaBHEHUS.

I'paduueckass uHTEpHpeTansl YpaBHEHUH ¢ ABYMS MEPEMEHHBIMU U CHUCTEM JHMHEWHBIX
YPaBHEHHUH € IByMs IEpeMEHHBIMU. [ [pruMeps! pelieHns cucTeM HETMHEWHBIX YPABHEHUM C IBYMs
IIEPEMEHHBIMH.

Pemenne TekCTOBBIX 33124 AreOpandecKiuM CrIocoOOM.

YucnoBble HEpaBEHCTBA W HMX CBOMCTBAa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCUIBHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OAHOM mnepeMeHHOW. Cucrtemsl
JIMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUH

[Tonstue ¢pynkuuu. OONaCTh ONpeaesIeHUs] 1 MHOXKECTBO 3HaueHUH (QyHKIu. CriocoObl
3aanus QyHKIUH.

I'padux Qynkuun. UYrenue cpoicTB ¢(yHkiuu no e€ rpaduxy. Ilpumepst rpadukon
(GYHKIHH, OTPaXKaIOUMX peaIbHbIe IPOIIECCHI.

@OYHKIMY, ONUCHIBAIOIINE MPSAMYIO U OOpaTHYIO NPONMOPLHMOHAIbHBIE 3aBUCHUMOCTH, MX
rpaduku. Oyrkipn y = X2, Y = X3, y = \X, y=|x|. ['paduteckoe pemreHme ypaBHEHHI i CHCTEM
YPaBHEHUM.

9 KJIACC

Yucia v BbIYUCICHUSA

PanmonaneHple uncia, UppallMOHANbHBIE YHMCIa, KOHEYHbIE U OECKOHEUYHBIE IECATUUHbIE
npodu. MHOXECTBO JI€HCTBUTENBHBIX 4YHCEN, JACWCTBUTENbHBbIE YHCIA Kak OECKOHEUHbIE
JecaTUYHbIe ApoOu. B3anMHO 0/JHO3HAYHOE COOTBETCTBUE MEKY MHOXKECTBOM JIEHCTBUTEIBHBIX
yucel U KOOPAUHATHOM MPSIMOM.

CpaBHeHue JEHCTBUTENBHBIX YHUCEN, apupMeTHUYeCKHe AEUCTBUSA C JACHCTBUTEIbHBIMU
YUCIIAMH.

Pa3zmepsl 00bEKTOB OKPYKAIOLIETO MUPA, TUTEIBHOCTD MPOLIECCOB B OKPY’KAIOILIIEM MUpE.

[TpubnmxEHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh MNpHOMDKeHHs. OKpyriIeHue Yuced.
[Ipukuaka v olieHKa pe3yJIbTaTOB BHIYMCICHHIA.

YpaBHeHUs1 1 HEPABEHCTBA

JInnelinoe ypaBHeHue. PelieHne ypaBHEeHUN, CBOAAIIMXCS K JIMHEUHBIM.



KBanpaTHoe ypaBHeHue. PelieHne ypaBHEeHU, CBOIAIIMXCS K KBaApaTHbIM. bukBagpaTHoe
ypaBHeHue. IIpumepsl pemieHus ypaBHEHUN TPETbel M YETBEPTOM CTEIEHEW pa3iloKEHHEM Ha
MHOXHUTEIH.

Pemmenue npoOHO-paliioHanbHBIX ypaBHEHUH. Perienre TeKCTOBbIX 33/1a4 alredpanyecKum
METOJIOM.

VYpaBHeHUE C ABYMsl NEpeMEHHBIMH U ero rpaduk. Pemenue cuctem ABYyX JIMHEHHBIX
YpPaBHEHUN € JByMs IIEpEeMEHHbIMU. PeleHne cucTeM IBYX ypaBHEHUH, OJHO U3 KOTOPBIX
JUHEIHOoe, a Ipyroe — BTOpOM cTeneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl YpaBHEHUH C
JIBYMsI [IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3324 aJIreOpanyecKiuM CocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHne JMHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHOW. PemieHue cucrteM JIMHEWHBIX
HEPaBEHCTB C OAHOW mepeMeHHOW. KBamparHble HepaBeHcTBa. I'padumyeckas MHTepHpeTanus
HEPaBEHCTB U CHUCTEM HEPABEHCTB C JIBYMsI [IEPEMECHHBIMH.

DOyHKUUHA

KBanparuunas ¢yskius, e€ rpapuk u cpoiictBa. [lapaboma, KOOpAMHATHI BEPIIMHBI
napaboJibl, 0Cb CHMMETPHUH MapadoIbl.

I'paduxn dyskmuit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X|, 1 ux cBoiicTBa.

YuciioBbIe MOCI€I0BATEILHOCTH U NPOTrPeCcCUm

[TonsiTHEe YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHue TOCIEI0BATEIILHOCTH PEKYPPEHTHOM
dbopmymoit u popMyII0ii N-TO YIIeHa.

Apudmernueckas u reomerpudeckas rnporpeccun. opmyisl N-ro uieHa apuPpMeTuyecKoit
Y TEOMETPUYECKON IPOTPECCUM, CYMMBI IIEPBBIX N WICHOB.

N300paxeHne 4jieHOB apUPMETHUECKON M TeOMETPUYECKOM IMpOorpeccuid TOYKaMu Ha
KOOPJMHATHOMU MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUANBbHBIA poCT. CII0kKHBIE MPOIEHTHI.



4. TEMATHYECKOE ILTAHUPOBAHME C OITPEJEJEHUEM OCHOBHBIX BUJIOB YYEBHOM JEATEJIbHOCTH
OBYYAIOIIUXCA N IIVIAHUPYEMbBIMHU OBPA3OBATEJIBHBIMU PE3YJIBbTATAMMU U3YUYEHUSA PA3JIEJIOB

7 KJIACC
KoanuyecTBO 4acoB DJIeKTPOHHbIE
HanmenoBaHue pa3/ie/ioB U TeM (mmdposbie)
Ne i/ Konrpoabnbsie IIpakTHyeckue
NMPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypcsl
1 Yucna u BeIUKCIICHUS. ParuoHanbpHEIe 25 1 bubnunoreka LIOK
qucia https://m.edsoo.ru/7f415b90
bubnuoreka [{OK
2 Anre6 27 1
FITEOPAITICCIE BhIp@ICHIT https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
2 1
3 ¥ PpaBHCHILA i HEpaBeHCTBa 0 https://m.edsoo.ru/7f415b90
bu6nmorexa LIOK
4 K . D 24 1
OOPAMHATH 1 rpagpukit. PyHKLHH https://m.edsoo.ru/7f415b90
bu6nmorexa LIOK
5 IT 6 1
OBTOpEHHE 1 0000mIeHHE https://m.edsoo.ru/7f415b90
BIIEE KOJIMYECTBO HACOB I1
OBI] OJI CTBO HACOB IIO 102 5 0

I[TPOT'PAMME
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8 KVIACC

KosaunvecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne i/mn P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
bub6nmmoreka [IOK
1 q .K 1
ucna v Beiurcienus. KBaaparueie KOpHU 5 https://m.edsoo.ru/7f417af8
2 Uucna u BeruucieHus. CTeneHb ¢ UeabiM - bubnuoreka [{OK
II0Ka3aTesIeM https://m.edsoo.ru/7f417af8
3 AnreGpanyecKue BhIpaxKeHHs. 5 1 bubmmoreka [JOK
KBanpaTHbiii TpEXUiIeH https://m.edsoo.ru/7f417af8
AnrebpanyecKe BEIPaKCHUS. Bbu6mmoteka [JOK
4 15 1
Anrebpanyeckas Apoob https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 15 1 bubnnorexa [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 13 bubmuoreka [IOK
yYpaBHEHUU https://m.edsoo.ru/7f417af8
bubmmoteka IIOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmoteka IIOK
8 PyHKIUH. OCHOBHEIE MOHATH S https://m.edsoo.ru/7f417af8
bu6nmorexa LIOK
9 o .4 9
yHiH. HCI0BEIC PyHKLHH https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
10 II 6 1
OBTOpCHHE 1 0bobmeHHe https://m.edsoo.ru/7f417af8
OBLIEE KOJIMYECTBO YACOB I10
- 102 5 0

[TPOTPAMME
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9 KUIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM uudpoBbie
Ne i/mn P Konrpoabnbsie IIpakTuueckue (ipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 Uucna u Berunciienus. JlelcTBUTENbHEBIC 9 bubmuorexa [JOK
yucia https://m.edso0o.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PABHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
YpaBHEHU I https://m.edso00.ru/7f419d08
bubmuoreka [{OK
4 .H 1 1
VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 6 https://m.eds00.ru/7f419d08
bubnuoreka [{OK
o 1 1
> YHIHIH 6 https://m.edso00.ru/7f419d08
bubmmoteka IIOK
q 1 1
6 HCJIOBBIC ITOCIICIOBATEIIEHOCTH 5 httos://m.edsoo.ru/7f419d08
[ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS bubnmorexa LIOK
7 . 18 1
3HAHUM https://m.edso0o.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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5. CITIOCOBbI OHEHKHA JOCTUXEHUSA YUAILIUMUCH IINTAHUPYEMbIX
PE3YJIBTATOB

OneHka IJIaHMPyeMbIX pe3yJIbTaTOB

CucremMa OLIGHKH JOCTHXKEHHUS IUIAHUPYEMBIX pe3yJbTaTOB OCBOEHHUS OCHOBHOM
00pa3oBaTeNbHON MPOTrpaMMBbl OCHOBHOTO OOIIET0 00pa30BaHUs MPEATIOIATaeT KOMILIEKCHbII
MO/AXO0/1 K OLleHKe Pe3yJIbTaTOB 00pa30BaHMUs.

Cucrema OLIGHKM MNpeaycMaTpUBAaeT YPOBHEBBIN MOAXOAK COJCPKAHUIO OLCHKU H
MHCTPYMEHTAPUIO Il OLEHKU JIOCTH)KEHHUS IUIAHUPYEMBIX pPE3yJIbTaTOB, a TaKkKe K
MPEJICTABICHUIO U UHTEPIIPETAIINH PE3YIbTaTOB H3MEPEHU.

OngHuM U3 TPOSBICHUI YpPOBHEBOTO MOAXOJA SIBISETCA OLIEHKA WHAMBHUAYaIbHBIX
00pa30oBaTeNbHBIX TOCTHKEHUH Ha OCHOBE «METOJIA CIIOKEHHS», TIPH KOTOPOM (PUKCHpYETCs
JOCTHKEHUE YPOBHS, HEOOXOUMOTO sl YCHEIIHOTO MPOAOKEeHUs 00pa3oBaHus U pealbHO
JIOCTUTaeMOro OOJIBIIMHCTBOM YYalIUXCs, U €r0 MPEBBIILIEHUE, YTO MO3BOJSIET BBICTPAUBATh
WHAUBUAYAIbHBIE TPAaGKTOPUM JBIDKEHUS C YYE€TOM 30HBI ONIDKAWIIEero pa3BUTHS,
(bopMHUPOBATH MOIIOKUTEIBHYIO YIEOHYIO U COIIMAIbHYI0 MOTHUBALIUIO.

OCo0eHHOCTH OLIEHKH NPeIMEeTHBIX Pe3yJ1bTATOB

OneHka MNpeAMETHBIX pe3yJibTaTOB MpPEACTaBIseT COOOH OIEHKY JOCTHIKEHUS
00yyaromuMcs MIaHUPYEMBIX PE3yJIbTaTOB 110 OTAEIBHBIM IPEIMETAM.

dopMHUpOBaHUE ATHUX PE3YJIHTATOB OOECIEUMBAETCS 32 CYET OCHOBHBIX KOMIIOHEHTOB
00pa3zoBaTeNbHOIO MpoIecca — yu4eOHBIX MPEAMETOB.

OCHOBHBIM O0BEKTOM OLIEHKU IIPEIMETHBIX PE3yJIbTaTOB B COOTBETCTBHUHU C
TpeboBanussMu CTaHaapTa sSBISETCSA CIIOCOOHOCTD K PEIICHUI0 YIeOHO-TT03HABATEIbHBIX U
y4eOHO-TTPaKTHYECKHX 3aJ]a4y, OCHOBAaHHBIX Ha U3y4aeMOM yueOHOM MaTepuale, ¢
HCIIOJIb30BaHUEM CIIOCOO0B AEUCTBUMN, PEIEBAHTHBIX COAEPHKAHUIO YUEOHBIX IIPEIMETOB, B TOM
YHCIie MEeTa MPEeIMETHBIX (MT03HABATENbHBIX, PErYISTHBHBIX, KOMMYHUKAaTUBHBIX ) 1EHCTBUH.

CucreMa OLIEHKH MpPEIMETHBIX PE3YyJbTaTOB OCBOEHMS YUEOHBIX MPOTrpamMM C YUYETOM
YPOBHEBOTO 0/1X0/1a, NpUHsATOro B CTanaapre, NpeanoaracT BblaegaeHHe 0a30B0ro ypoBHs
AOCTHKEHMH KaK TOYKHM OTCYETA MPHU NMOCTPOEHUN BCEH CHCTEMBI OLICHKHM M OPraHH3aluu
UH/IMBUIYaIbHOM paboThl ¢ 00YYarOIUMHCS.

PeanbHble qOCTHXKEHHS OOy4arolIMXCs MOTYT COOTBETCTBOBAaTh 0a30BOMY YpPOBHIO, a
MOTYT OTJINYAThCS OT HETO KaK B CTOPOHY MPEBBIIICHUS, TaK U B CTOPOHY HE JOCTHKECHHUS.

[IpakTuka moka3bpIBaeT, 4TO JUIsl OMHCAHMS JOCTHKEHUI 00ydarommxcs 1eecoo0pa3Ho
YCTaHOBHUTB CJIEYIOIINE IISATh YPOBHEM.

ba3oBblii YypOBEHb JOCTMKEHMH — YpPOBEHb, KOTOPBIM JIEMOHCTPUPYET OCBOCHHE
y4eOHBIX JCUCTBUN C OMOPHON CHCTEMOH 3HAHUI B paMKax Auana3oHa (Kpyra) BBIACTICHHBIX
3agad. OBrazeHre 6a30BbIM YPOBHEM SIBJISIETCS JOCTATOUHBIM ISl IPOIOJDKEHHUS 00yUeHHs Ha
CIeyIolIeld CTynmeHu oOpa3oBaHus, HO HE MO MNPOQHUILHOMY HampaBieHUio. JlocTuxeHuro
0a30BOT0 YpOBHS COOTBETCTBYET OTMETKA «yJOBJIECTBOPUTEIBHO» (MJIM OTMETKA «3», OTMETKA
«3aYTCHOY).

[IpeBbImieHre 6a30BOTO YPOBHS CBUICTEIBCTBYET 00 YCBOSHHUHU OTIOPHOM CUCTEMBI 3HAHUH
Ha YpPOBHE OCO3HAaHHOT'O IPOM3BOJILHOTO OBJAJEHHUS Y4eOHBIMU NEHCTBUSMH, a TaKXe O



Kpyrozope, mupore (WJId H30UPATEIbHOCTH) UHTEpecoB. lLlenecooOpa3Ho BBIACIHTH
CJIEyIOIINE JIBA YPOBHSI, MPeBbIIIAIOIIHe 0a30BbIi:

*[OBBINIEHHBIH YPOBEHb JIOCTHKEHUS IUIAHUPYEMBIX PE3YJIbTATOB, OIICHKA «XOPOIIIO»
(oTMeTKa «4»);

*BBICOKMII YPOBeHb [IOCTIKEHHUS IUJIaHUPYEMbIX pE3YyJbTaTOB, OLEHKAa «OTIUYHO»

(oTmeTka
«5»).

[ToBbIlICHHBIH ¥ BBICOKHI YpOBHU JOCTHXKEHUS OTJIMYAIOTCS MO TMOJHOTE OCBOCHHS
IUIAHUPYEMBIX ~ pe3yJdbTaToOB,  YPOBHIO  OBJAJACHHS  Y4YeOHBIMH  JCHCTBUSIMH U
(bopcupOBaHHOCTHIO HHTEPECOB K JAHHOM MPEeIMETHOM 001acTH.

WunuBuayanbHble  TpaeKTOpUM  OOydeHHs  OOydYaromMxcs, JEMOHCTPHUPYIOMIMX
MOBBIINICHHBIA W BBICOKUH YPOBHU JOCTHXKCHHM, IIeJIeco00pa3Ho (GopMHupoBaTh C ydETOM
MHTEPECOB 3TUX OOyyaroumxcs M UX IUIaHOB Ha Oyaymiee. [lpu Hamuumu yCTOHYMBBIX
MHTEPECOB K yUeOHOMY MPEIMETY U OCHOBATEIILHOW MOATOTOBKH 10 HEMY TaKue 00yJarommecs
MOTYT OBITh BOBIICYECHBI B TPOCKTHYIO AEATEIBHOCTH IO TPEAMETY U COPHUEHTHPOBAHBI Ha
MPOJ0HKeHHEe 00y4eHHUs B CTAPUINX KJIaccaxX Mo JaHHOMY IpOoQuIIio.

Jlnist onucaHus MOATOTOBKY YYalluXcsl, YPOBEHb TOCTH)KEHUH KOTOPBIX HUKe 0a30BOrO,
11€J1€C000Pa3HO BBIACIUTH TAKXKE J1BA YPOBHSI:

*OHUKEHHBbIH YPOBEHb TOCTIKEHUH, OIIEHKA «HEYI0BICTBOPUTEIHLHO» (OTMETKA «2»);

*HU3KMIi YPOBEHb TOCTHKEHH, OIICHKA «TIJI0X0» (OTMeTKa «1»).

He poctwxenue 06a30BOro ypoBHs (NOHMKEHHBIH M HM3KUM YPOBHU JOCTHXKEHUIN)
¢ukcrupyercs B 3aBUCUMOCTH OT 00bEMa M YPOBHS OCBOEHHOI'O M HEOCBOEHHOT'O COJIEP KaHUS
npeaMera.

Kak mpaBuiio, MOHMKEHHBIH YPOBeHb JOCTIKEHHH CBUAETENBCTBYET 00 OTCYTCTBUM
CUCTEMAaTUYeCKON 0a30BOM MOATOTOBKH, O TOM, YTO OOy4YaloIIMMCS HE OCBOCHO JaXe U
MOJIOBUHBI IJIAHUPYEMBIX PE3YJIbTAaTOB, KOTOPbIE OCBAMBAET OOJBIIMHCTBO OOYUaIOMIUXCS, O
TOM, YTO UMEIOTCSI 3HAYUTENIbHbIE POOENbl B 3HAHUAX, AalibHElIIee 00yueHue 3aTpyJHEHO.
[Tpu >TOM OOy4arouuiics MOKET BBINOJHATH OTJENIbHBIE 3aJjaHHs MOBBIIIEHHOTO YPOBHS.
Jannas rpynmna oOyuaromuxcs (B cpeaHeM B xoje 00ydeHus cocrapistouias okoso 10%)
TpeOyeT crenualbHON AUArHOCTUKH 3aTPYJHEHUH B 00y4eHHH, TPOOEIIOB B CUCTEME 3HaHUH U
OKa3aHUU I[eJIEHAIIPABJIEHHOM MOMOIIYU B JOCTHKEHUU 0a30BOT0 YPOBHSI.

Hu3kuii ypoBeHb OCBOSHHS TUIAHHPYEMBIX PE3YJIbTaTOB CBHIETEIBCTBYET O HAITHYUH
TOJBKO OTHENBHBIX ()parMEHTapHbIX 3HAHUH 10 TpeaMery, JAajbHeilliee oOydeHue
NPaKTHYeCKH HEBO3MOXKHO. OOydJarommMcs, KOTOpBIE JIEMOHCTPUPYIOT HHU3KHHA YpPOBEHB
JOCTHKEHUH, TpeOyeTcs crenuaibHas OMOIb He TOJIBKO MO y4yeOHOMY MpeaMeTy, HO U 1O
(GOpMHPOBAHHIO MOTHBAIMM K OOYYEHHIO, PAa3BUTHIO MHTEpeca K M3y4aeMOH INpeIMEeTHOMH
o0nacTd, MOHMMAaHMIO 3HAYMMOCTH TIpeaMeTa Jis KU3HU U JAp. ToJbKO Haluyue

MOJIOKUTETHHOW MOTHBAIIMM MOKET CTaTh OCHOBOW JIMKBUAALMU MPOOETOB B OOYYEHHUH IS
JAHHOU TpyNIbl 00yUYaIOLIUXCS.

OnucaHHBIN BBILIE MOAXOJA IEIeCO00pa3HO MPHUMEHSTh B XOJE Pa3IMYHBIX HPOLEAYP
OLICHMBAHMSI: TEKYLIETO, IPOMEXYTOYHOTI'O U UTOTOBOTO.

Jnsa  (opMupoBaHUS HOPM OLIEHKM B COOTBETCTBUU C BBIJICICHHBIMH YPOBHIMH
HEOO0XOIMMO OMHCATh JOCTHKEHHS 00ydaronierocss 6a30BOro ypoBHs (B TEPMHHAX 3HAHUN U
YMEHHUH, KOTOPbIE OH JIOJDKEH MPOJEeMOHCTPHPOBATS), 32 KOTOPBIE 00yUaroMicss 000CHOBaHHO
MOJTy4aeT OIEHKY «YIOBIETBOPUTENbHOY». [locime 3Toro ompenenstorcs U COAEp:KaTeNbHO



OINHUCBIBAIOTCSL 00Jiee BBICOKME WIM HU3KHE YPOBHHM AOCTHXKEHMH. BakHO akueHTHpoBaTh
BHUMaHHE HE Ha OIMMOKaX, KOTOpbIE clenan OOydYaromMics, a Ha y4eOHBIX IOCTHIKEHHSX,
KOTOpbIE 00€CIIeUnBaIOT IPOIBMUKEHUE BIIEPENl B OCBOCHUU COAEP)KaHUS 00pa30BaHMU.

L1l OeHKH THHAMMKH (p)OPMHUPOBAHUS NPEIMETHBIX Pe3yJIbTATOB B CICTEME BHYTPH
MIKOJIBHOI'O MOHHTOPHUHTA 00pa30BaTEeNbHBIX TOCTHKEHUH I1eJIeCO00pa3sHO (UKCHPOBATH M
aHAJIU3UPOBaTh JaHHbIE O COOPMHUPOBAHHOCTM YMEHUH M HaBBIKOB, CIIOCOOCTBYIOIIHMX
OCBOEHHIO CUCTEMATHYeCKUX 3HAHUIM, B TOM YHUCIIE:

*[IEPBUYHOMY O3HAKOMJICHHIO, OTPAa00TKE U OCO3HAHUIO TEOPETUUECKUX MOJIEIEH U MOHATUI
(oOmeHay4HbIXx ¥ 0a30BBIX Uil JaHHOW OONACTH 3HAHWA), CTAaHIAPTHBIX aJTOPUTMOB M
IIponenyp;

*BBISIBJICHUIO U OCO3HAHMIO CYIIIHOCTU U OCOOEHHOCTEH M3yyaeMbIX 00BEKTOB, IPOLIECCOB
U SIBJICHUH IEHCTBUTEIBHOCTH (IPUPOAHBIX, COUAIBHBIX, KYIbTYPHBIX, TEXHUYECKUX H JIP.) B
COOTBETCTBUHU C COJEPKAHUEM KOHKPETHOTO y4eOHOro peaAMeTa, CO3JaHHUIO0 U UCII0Ib30BAHUIO
MoJieIe U3yyaeMbIX 0OBEKTOB U MIPOLIECCOB, CXEM;

*BBISIBJICHUIO U AHAJIM3Y CYIIECTBEHHBIX M YCTOMYMBBIX CBSI3€H M OTHOIICHUH MEXTY
00BEKTaMHU U NPOLECCAMHU.

[Tpu 3TOM 0053aTENBHBIMU COCTABISIOIIMMHU CUCTEMbl HAKOIUICHHON OIICHKH SIBIISIFOTCS
MaTepHaIbl:

*CTapTOBOMN JMAarHOCTHUKH;

*TeMaTHYECKUX U UTOTOBBIX IPOBEPOUHBIX pabOT 110 BCeM YUeOHBIM IpeaAMETaM;

*TBOPYECKHUX PaldOT, BKJItOUasi yueOHbIE UCCIEAOBAHUS U yU€OHbIE IPOEKTHI.

Pemenne o AOCTHXKEHMM WIM HE JOCTHXKEHHUU IUIAHUPYEMBIX pE3yJlbTaToB WM 00
OCBOEHHUH, WJIM HE OCBOCHMM y4eOHOro Marepuaja MPUHHUMAETCS Ha OCHOBE pPE3yJbTaTOB
BBIMIOJIHEHUsST 3aJaHuil 0a3oBoro ypoBHA. B mnepuon Beenenuss CraHgapra KpuUTEpHid
JOCTH>KEHUS/0CBOCHUS yUeOHOT 0 MaTepHaia 3a1aéTcsl Kak BhIIOJIHEeHUe He MeHee 50% 3ananuii
6a3zoBoro ypoBHs win nonxydeHue 50% oT MakcuMaibHOro 0Oajuia 3a BBITIOJHEHUE 3a/IaHHM
6a30BOT0 YpOBHS.

Oco0eHHOCTH KOHTPOJISI U OLEHKH Y4eOHBIX 10CTHKeHUI

Texkymmii KOHTPOJIb MOXKHO OCYIIECTBIISITh KaK B MUCbMEHHOMW, TaK U B YCTHOU (opMe.
[TucbmenHble pabOTHl 1L TEKYLIEro KOHTPOJS PEKOMEHIYeTcsl MpOBOAUTH B (opme
CaMOCTOSITENIbHON paboThl, TecTa WIM MaTeMaTH4YeCKOoro IuKTaHTa. JKenaTeslbHO, 4YTOOBI
paboThI I TEKYIIEro KOHTPOJIS COCTOSTH U3 HECKOJIBKUX OJHOTHITHBIX 33aHUH, C TOMOILBIO
KOTOPBIX OCYIIECTBIISIETCSI BCECTOPOHHSISI MPOBEPKA TOJIBKO OJHOTO ONPEAEIEHHOTO YMEHMUS
(HampuMep, yMEHUs CpaBHUBATh YHCIIA, YMEHHS HAaXOAUTh 3HaUeHUe (PyHKIUH U Jp.).

TemaTH4yecknii KOHTPOJIb TPOBOJUTCS B OCHOBHOM B IHUCBMEHHOH ¢opme. [lis
TEMaTHYECKHUX MPOBEPOK BBIOMPAIOTCS y3J70BBIE BOIPOCHI IPOrPaMMBbI; IPUEMbI BHIYHCIECHUH,
JENCTBUS C YUCIIaMU, U3MEPEHNE BEIUYUH U JIp.

Jlnst obecriedeHns: cCaMOCTOSATEIbHOCTH YYaIUXCsl MOAOMPAIOTCS HECKOJIBKO BapHaHTOB
paboTel. Ha BeimoHeHUE Takoi paboThel oTBOAUTCS 15-20 MUHYT ypoKa.

HToroBbiii KOHTPOJIb MTPOBOAUTCS B (pOpME KOHTPOJIBHBIX PAabOT KOMOMHHPOBAHHOTO
xapakTepa. B aTux paborax cHadana OT/AEIbHO OLIEHUBACTCS BHIMOJIHEHUE 33/1a4, IPUMEPOB, a
3aTeM BBIBOJUTCA HMTOroBas OTMETKa 3a Bclo pabotry. Ilpu 3TomM mTOroBas oTMeTKa He



BBICTABJISIETCS KaK CPEIHUIN Oaill, a ONMpenessaeTcs ¢ Y4eTOM TeX BUIOB 3aJaHui, KOTOPBIE ISt
JTAaHHOU PabOTHI SBISIOTCS OCHOBHBIMHU.

B ocHOBe o1ieHrBaHMS MUCBMEHHBIX PA0OT JIeXkKAT CISAYIOITUE MOKa3aTEeIH: MPaBHUIBHOCTh
BBIIIOJIHEHHS B 00bEM BBIIIOJTHEHHOI'O 3aJaHHUS.

Ouemca NMACHBMEHHBIX KOHTPOJbHBIX p360T Yuyammxcs.

OT1meTKa «5» CTABUTCH B CJIEIYIOMUX COyqdasx:

° pa60Ta BBITIIOJIHCHA ITIOJIHOCTBIO.
° B JIOTUYCCKHUX PACCYKIACHUAX U 000CHOBAHHUSIX HET HpO6CHOB n OH_II/I6OK;
° B PCIICHHMU HET MATCMATHUYCCKUX ook (BO3MO)KHa OJHa HECTOYHOCTH, OIIMCKA, HC

ABJISAIOILASCS CJIECTBUEM HE3HAHUS WJIM HEMOHUMAHUS YYEOHOTr0 MaTepuana);

OtMeTKka «4» CTABUTCH, €CJIM:

. paloTa BBIIIOJIHEHA ITOJIHOCTHIO, HO 00OCHOBAHMSI 111arOB PEeIIeHUs] HeA0CTATOUHBI (eCin
yMEHHSI 0OOCHOBBIBATh PACCykACHUS HE SBISUIMCH CHIELUAIIbHBIM 00bEKTOM IIPOBEPKN);

. JIONYIIEHa OJJHa OIIMOKa WM J1Ba-TPU HEJ0YeTa B BBIKJIAJKAX, UePTEXKax WM IrpapuKax
(ecnu 3TH BUBI paOOTHI HE ABJISUIUCH CIIELUAIBHBIM OOBEKTOM IIPOBEPKH);

OtmeTka «3» CTAaBUTCS, €CJM: JIOMYIICHBI 00Iee OJHON OMMOKN Win Oosiee IBYX-TpeX
HE/I0YeTOB B BBIKJIAJKaX, YepTekax WM Ipaduka, HO ydalMiics BiajeeT 00sS3aTelIbHbIMU
YMEHUSAMH I10 ITPOBEPSIEMON TEME.

OTrMeTKa «2» CTAaBUTCS, €CJIM: JIOMYIIEHbl CYIIECTBEHHbIE OIIMOKHU, MMOKa3aBIINE, YTO
yualuiics He BiajieeT 00s3aTelbHbBIMHU 3HaHUSAMHU 10 JaHHOM TeMe B MOJIHON Mepe



6. OIIMCAHUE METEPUAJIBHO-TEXHUYECKOT'O U YYEBHO-
METOANUYECKOI'O OBECIIEYEHMU A

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

. KJIacCHasl JIOCKa ¢ HA0OPOM MAarHUTOB sl KPETLJICHUS TaOJIHIL,

. IIEPCOHAJIBHBIN KOMIIBIOTED;

. MYJbTUMEIUNHBIN TPOEKTOP;

. J€MOHCTPAIMOHHbBIE U3MEPHUTEIbHBIE HHCTPYMEHTBI M IPUCIIOCOOICHUS

. JI€MOHCTPALIMOHHBIE TTOCOOUS

. JIEMOHCTPALIMOHHBIE TAOIHUIIBI.

. [InanupoBka kaOWHETa MAaTEMaTHUKH OCYIIECTBICHA PAIMOHAIBLHO B COOTBETCTBUU C

CaHMTAPHO-3IUIEMUOJOHUECKUMHE MTpaBuiamMu U HopMmamu (CanlluH 2.4.2 178-02).

OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYHEHUKA

1.Anre6pa. TecTsl A5 npomexxyTouHoM aTTectanuu. 7-8 kiace. [log penakuueit @.D.JIbiceHKO.
Pocros-na/lony: Jlernon,2015

2. AnteiaoB I1.M. Anre6pa. Tectol. 7-9 kiaccel: YueOHo-MeToa. mocodue. [1.M. AnThIHOB. —
M.: JIpoda, 2011
3. AnteiHoB I1.M. KoHTponbHble W 3au€THbie paboThl 1o ainredpe. 7 k.. K ydeOHHMKY

«Anrebpa. YueOHUK 11
7 k. Ilog pen. C.A. TensikoBckoroy. — M.: M3natenscTBO «OK3amen», 2014

4.  Anbxosa 3.H. [IpoBepounblie paboThI C 371eMEHTaMU TECTUPOBAHMUS 110 airedpe. 7 Kiacc. —
Capatos:

«JInnen», 2015

5. Makapsrues, 1O. H. Anre0pa: yueOHUK /U1 7 Kj1acca 00111e00pa30BaTeNbHbIX YUPEXKICHUH

/ ¥O. H. Maxkapsiues, K. M. Hemkos, H. I'. Munmiok, C. b. CyBopoBa; mox pen. C. A.
TensikoBckoro. - M.:

[Tpocsemienue, 2014.

6. 3BaBuy, JI. U. [lngaktuueckue marepuansl no anredbpe. 7 kmacc / JI. W. 3pasuy, JI. B.
Kysuenona, C. b. CyBoposa. - M.: [Ipocsemienune, 2014.

7.3BaBuy JI.U., Hlnsnounuk JI.5. KonTponeHbIe U poBepovHbIe paboTHI MO anredpe. 7-9 KiI.:
Metoanueckoe mocobue. — M.: Jlpoda, 2014

8.MBanoB A.Il. TecTsl nmns cucreMaru3anuy 3HaHWUK 1Mo Matematuke (7 kimacc): YdueOHOe
noco6ue. — [lepmb: U3a-Bo [lepmckoro yH-Ta, 2012

9. Makapsrues, FO. H. Anrebpa: yuebHuk ais 7 kinacca o01ieo0pa3oBaTelbHbIX YUPEKICHUN /
1O. H. Maxkapsrue, K. M. Hemkos, H. I Mungiok, C. b. CyBopoBa; nmon pen. C. A.
TensikoBckoro. - M.:

IIpocsemenue, 2014.

METOINYECKHE MATEPHAJIBI U1 YYUTEJIA

1.Anrebpa. Tectsl a1t mpoMeKyTouHOM artectanuu. 7-8 kiacc. [log pepaknueit @.d.JIpiceHko.
PocroB-na/lony: Jlernon,2014

2. AnteiHOB [1.M. Anre6pa. Tectol. 7-9 kiaccel: YueoHo-metoa. nocodue. [1.U. AnTeiHOB. —
M.: JIpoda, 2014
3. AnreHoB II1.LU. KontposnbHble M 3auéTHpie paboTel mo anrebpe. 7 kin.: K ydeOHHUKY

«Anrebpa. Y4eOHUK It



7 k1. Iox pen. C.A.TensikoBckoroy. — M.: M3narenbcTBo «OK3amen», 2014

4.  Anpxosa 3.H. [IpoBepounsie pabOTHI ¢ 3JIeMEHTaMH TECTUPOBAHUS 110 anredpe. 7 Kiacc. —
Caparos: «JIunei», 2012

5. bynanoma JIM., Hynuununa HO.I1., Jlo6poBa O.H. u ap. IlpoBepounsie 3amaHus 1o
MareMartuke s ydanmuxcs 5-8 u 10 kimaccoB cpenneid mkodbl: [Tocobue mst yuurens. —M.:
[Ipocsemenne,2012

6. 6. bypmuctpora T.A. Anre6pa: CoopHuk pabouux nmporpamm. 7-9 kmaccel. [Tocodue mis
yauresnei oomeodpa3oBaTenbHbIX yupexkaeHuii. M.: [Ipocsemenue, 2011.

7. T'onoboponsko B.B., EpmioBa A.Il. m np. Anrebpa. I'eomerpusi: CamocTosiTeIbHBIE U
KOHTpOJIbHBIE paboThl B 7 kinacce. M.: Unekca, 2013.

9. HNynmauneia  FO.I1., Kponrays JI.B. Anre6pa: Temartudeckue TecThl. 7 Kiacc. M.:
[Tpocsemienue, 2014.

10. Mrommna  T.FO., Maxonuna  A.A.  Aurebpa: MOpPOYHBbIE  IUTAHBI  TIO
yueOnuky.H.MaxkapsrueBa. Bonrorpan, U3narensctBo «Yuurensy. 2014

11. Xoxos B.U., KpaiineBa JI.b. Ypoku anredpsl B 7 kmacce: Kaura ans yuureneir. M.:
[Tpocsemienue, 2014.

12. 3paBuu JL.M., Kysumeunosa JI.B., CyBopoBa C.b. u ap. Aunrebpa: Junakruueckue
matepuaisl. 7 kinacc. M.: IIpocsemenue, 2013.

13. 3asuu JL.U., llnsanounuk JI.5I. KonTponsHbie U ipoBepounbie paboTsl mo anredpe. 7-9
KJ1.: Meroauueckoe nocodue. — M.: [Ipoda, 2014

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://www.edu.ru - deaepanbubiii mopTan Poccuiickoe oOpa3zoBaHue

http://www.school.edu.ru - Poccuiickuit 001ieo0pa3oBaTebHbINH MOpTA

www.1september.ru - Bce mpuiiokeHust K razere «1ceHTsops»

http://school-collection.edu.ru — eauHast KosuteKIUs MUAPOBBIX 00pa30BaTEIBHBIX PECYPCOB
http://vschool.km.ru Bupryansras mkona Kupuna u Medpoaus

http://mat-game.narod.ru/ maremaTnueckas THMHACTHKA

http://mathc.chat.ru/ mMaremaTuyeckuii KAJIIEMIOCKON

http://www.rakurs230.ru/kangaroo/ Kenrypy Kpacuomap

http://www.it-n.ru/communities.aspx?cat_no=4510&tmpl=com - CeTb  TBOPYECKHX
YUUTEJeH/Co00IIEeCTBO yuuTeae MmareMaTi
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