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INOACHUTEJIbBHAS 3AIINCKA

Anrebpa sBISeTCS OJHUM M3 ONOPHBIX KYpCOB OCHOBHOTO 00mIIero oOpa3oBaHUs: OHA
oOecrieunBaeT U3yuyeHue IPYrux JAUCHUIUIMH KaK €CTEeCTBEHHO-HAYYHOI0, TaK U T'YMaHUTAPHOTO
IIUKJIOB, €€ OCBOCHNE HEOOXOIMMO JUIsI TPOAOIDKEHHSI 00pa30BaHus U ISl TIOBCEIHEBHON )KU3HH.
PazBute y oOywaroummxcs Hay4YHBIX MPEJICTaBICHUA O TMPOUCXOXKICHUU U CYIIHOCTH
anreOpanyecknx aOCTpakIHid, crocode OTpaKEHUsT MaTeMaTUYeCKOH HayKoil SBICHUH U
IPOLIECCOB B MIpPHUpOJe U OOIIECTBE, POJIM MATEeMATUYECKOTO MOJICIHPOBAHUS B HAyYHOM
MO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS U KAYECTB
MBILUICHHSI, HEOOXOAUMBIX JUIsl aJaliTallid B COBPEeMEHHOM IuppoBoM obiecTBe. M3yuenue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHHs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTH CBOU
NeCTBUS, BBIBOABI, (OPMYIHMPOBaTH yTBepkAeHua. OcBoeHHe Kypca aireOpbl oOecreuynBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOy4YaloluXcs: OHM HCHOJB3YIOT JEAYKTUBHBIE U
UHIYKTHBHBIE PACCYXACHUs, 0000IIeHNe M KOHKPETH3alUIo, abCTparupoBaHWE W aHAJIOTHUIO.
OOyuenue anreOpe MpeanonaraeT 3HAYUTEIbHBIH OOBEM CAMOCTOSITENBHON J1EeATEIbHOCTU
oOyyaromuxcsi, I03TOMY CaMOCTOATEIbHOE pElIeHUEe 3a7ady OOydaroIMMHUCS  SBISETCS
peanuzanuen AesiTeNbHOCTHOTO MPUHIIUIIA O0ydeHUSI.

B ctpykType mporpammsl yueOHOTO Kypca «Anredpay» yriryOinEHHOTO U3y4eHHs OCHOBHOE
MECTO 3aHUMAIOT  COJEp)KaTeNIbHO-METOANYecKre JHHUM: «Uucia ¢ BBIYUCICHUSY,
«AnreOpanyuecKkue BBIpAKEHU», «YpaBHEHHUS W HEpaBeHCTBa», «DyHkmum». Kaxnas u3 atux
COJIePKATEIbHO-METOMUECKHUX JIMHUNA Pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET U3yUeHUs Kypca,
B3aMMOJIEHCTBYS € IPYTUMU €ro JUHUAMH. B Xole n3ydenus Kypca o0y4arommumMces IpUX0AUTCs
JIOTUYECKH PaCCyKIaTh, MCIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIN S3bIK. B CBs3u ¢ 3TUM B
mporpaMmy  y4eOHOro Kypca «AureOpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI  JIOTHKH,
MPEJCTAaBICHHBIE BO BCEX OCHOBHBIX paslieliax MaTeMaTHMYecKoro oOpa3oBaHHs U
CIIOCOOCTBYIOIIME OBJIAJICHUIO O0YUYaIOIIMMKCS OCHOB YHUBEPCAJIbHOTO MAaTEMATUYECKOTO S3bIKA.
CopgepxaTenpHOM U CTPYKTYPHOH OCOOEHHOCTBbIO Y4eOHOTo Kypca «Anredpay» SBISETCS €ro
WHTErPUPOBAHHBIN XapaKTep.

Conepxanne MTMHUK «HYHcIa ¥ BBIYUCIIEHUSD) CIYKUT OCHOBOM JIJIS TAIbHEUILETO U3YUECHUS
MaTeMaTUKH, CIOCOOCTBYET pa3BUTHIO y  OOY4YalOIIMXCSl  JIOTUYECKOTO  MBILIUICHUS,
(OpMHPOBAHNIO YMEHHsI MOJb30BAThCs AITOPUTMAMHM, a TaKKe MPUOOPETECHHUIO MPAKTUYECKUX
HAaBBIKOB, HEOOXOJUMBIX I MOBCEJHEBHOM >KM3HU. Pa3BUTHE MOHATUS O YHUCIIE HA YpPOBHE
OCHOBHOT'O 00IIlero oO0pa3oBaHUsl CBSI3aHO C pAllMOHAJIBHBIMU M UPPALMOHATIBHBIMU YHCIAMH,
GbopMHUpPOBaHUEM TIPEACTABICHUIN O NEHCTBUTEILHOM YHMCIE. 3aBEPIICHHUE OCBOSHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa3oBaHUIo.

Conepkanue JABYX alNreOpanyeckux JMHUA — «AJreOpandeckue BBIPAKEHUS» U
«YpaBHEHUS M HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHHIO Y 0OYUAOLINXCS MATEMATUYECKOT O
anmapara, HEOOXOAMMOro [Uisl pelleHHs] 3adad MaTeMaTHKH, CMEXHBIX IpEeAMETOB U
OKpykatomiel peaabHocTH. Ha ypoBHEe OCHOBHOro o0miero o0pazoBaHMs Y4eOHBIH MaTepHai
TPYNIUPYETCST BOKPYT pPAllMOHANBHBIX BbIpakKeHU. AuireOpa JI€MOHCTpUPYET 3HAuEHUE
MaTEMaTUKU KakK s3bIKa JJI [MOCTPOCHMSI MATEMAaTUYECKUX MOJEINIEH, ONHUCAaHUS IMPOLECCOB U
SBJIEHUHN peallbHOTO Mupa. B 3amaun oOydeHust anredpe BXOAAT TaKKe JajbHeilllee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUICHUS, HEOO0XOAMMOro, B YaCTHOCTH, JJsi OCBOGHHUS Kypca
nHpOpMaTUKH, ¥ OBJIAJCHHE HABBIKAMHM JCIYKTUBHBIX paccyxkaeHuid. [IpeoOpa3oBanue
CHUMBOJIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHUS, CIIOCOOHOCTEH K MaTeMaTHUYECKOMY
TBOPYECTBY.

Conepxanne  (QyHKIMOHAJIBHO-TpaUUYECKONl  JTMHMM  HAIEIeHO Ha  IOJyYyeHHe
0o0ydJaronuMucs 3HaHUHM 0 QYHKIMSIX KaK BaKHEUIIIEH MaTEMaTHISCKON MOJICTH 1T ONTUCAHUS U
UCCIIEIOBaHUs Pa3HOOOPA3HBIX MPOLIECCOB UM SIBIEHUM B mpupoae U ooduiectBe. M3ydeHue
MaTepuaia CHOCOOCTBYET pPa3BUTHIO Yy OOyUYaIOIIMXCS YMEHHS WCIOIb30BaTh DPa3IMYHbBIC



BBIPA3UTEIbHBIE CPEACTBA S3bIKa MATEMAaTUKU — CIIOBECHOTO, CUMBOJIUYECKOT0, TpapuuecKoro,
BHOCHT BKJIaJ] B JOPMUPOBAHUE MPEACTABICHUN O PO MATEMATHKHU B PA3BUTUU ITUBUIIH3AINH U
KYJIBTYPBI.

YrnyOon€HHeld  Kypc — anreOpbl  XapaKTepU3yeTcsl W3YYCHHEM  JIOTOJHUTEILHOTO
TEOPETUYECKOI0 armapara U CBS3aHHBIX C HUM METOJOB pelieHHs 3amad. Anredpa sBiseTcs
A3BIKOM JUISl ONMCAaHUSA OOBEKTOB M 3aKOHOMEPHOCTEW, CIYXUT OCHOBOM MaTEMaTHYECKOI'O
MonenupoBanus. Ilpu 3ToM camMu OOBEKThl MaTeMaTHYECKHX YMO3AKIIOUEHUN U MPUHATHIE B
anreOpe MpaBuiIa KX KOHCTPYMPOBAHUS CIIOCOOCTBYIOT (DOPMUPOBAHUIO YMEHUH OOOCHOBHIBATH
U JO0Ka3bplBaTh CY)KJEHHUS, DPAa3BUBAIOT MAaTEMaTHYECKYI0 MHTYHUIMIO, KpPaTKO M HArJIsaHO
PAaCKpBIBAIOT MEXAHMU3M JIOTHYECKUX OCTPOCHUN U y4aT WX MPUMEHEHHUI0. TeM caMbIM anredpa
3aHUMaeT OJIHO W3 BEAYIIUX MeCT B (POPMHUPOBAHMH HAYYHO-TEOPETUUYECKOTO MBIIUICHUS
oOyyJarouuxcs.

CornacHo yueOHOMY MUIaHy B 7—9 Kitaccax u3ydaeTcsl yueOHBIN Kype «Anredpay, KOTOpbId
BKJIIOUAET CJIEAYIOIIME OCHOBHBIE pa3felbl cojepkaHus: «Yucina UM BBIUKCICHUS,
«AnreOpanyecKkue BhIpaKEHUs», «Y paBHEHUS U HEPABEHCTBaY, «DyHKIUNY.

Ha u3yuyenue yueOHoro kypca «Anredpa» orBoaurtcs B 7 kiacce 136 gacoB (4 uaca B
HEJIEIIO).

COJAEP/KAHUE OBYYEHUSA

7 KUIIACC

Yucsia ¥ BLIYUCICHUSA

Parmonanbupie uncna. CpaBHEHHE, YIOPSIOYMBAHHE M apu(METHUECKUE ICHCTBUS C
paloHaIbHBIMU YKucaaMu. YucnoBas npsiMas, MOLYJIb YHACIA.

Crernenb ¢ HaTypaJbHBIM IIOKa3aTejleM U €€ CBOMCTBA. 3alKCh YUCIA B JECSITHUYHOU
IIO3ULMOHHOM CHUCTEME CUNCIICHMS.

Pemenne TeKCTOBBIX 3amad apu(MeTH4ecKuM crocoboM. Pemenne 3amad u3 peanbHOM
NPaKTUKA Ha 4YacTH, Ha JApOOHM, Ha MPOLEHTHI, MPUMEHEHUE OTHOIIEHUH M MPONOpLMNA NpHU
pELIeHNH 3aJ1a, pellieHue 3a7a4 Ha IBUKEeHUe, paboTy, OKYIKH, HaJIOTH.

JennMocTs nensix yncen. CBolcTBa JEIUMOCTH.

[Ipocteie u cocTaBHbIe uncna. YeTHbIe 1 Heu€THBIC uncia. [Ipu3naku nenumoctu Ha 2, 4, 8,
5,3,6,9, 10, 11. IIpu3zHaku OeIMMOCTH CyMMBI M IPOU3BEIEHUS LENbIX YUCEN MPU PEIICHUN
3a/1a4 ¢ MPaKTUUYECKUM CO/IEPKAHUEM.

HauOonpmmii oOuuii nenurtesns U HauMeHblee o0Ilee KpaTHOe JBYX uuced. BizaumHo
npoctele yncna. AnroputM EBxinpa.

Jlenenue ¢ octatkoM. ApruQMeTHYeCKHe ONepalui HaJl OCTaTKaAMHU.

Auaredpanyeckue BbIpaKeHHUs

BripaxkeHue ¢ nepeMeHHbIMU. 3HAU€HUE BBIPAKEHUS ¢ nepeMeHHbIMU. [IpencraBnenue
3aBUCHUMOCTH MEXKy BETMYMHAMHU B BUJIE (OPMYJIBI.

ToxnectBo.  ToxaecTBeHHble — MpeoOpa3oBaHUs — alreOpalyecKuX  BhIPaKEHUI.
JlokazaTenbCTBO TOXKJIECTB.

Opnnowienbl. OqHOUIEH cTaHAapTHOTO BUA. CTENEeHb OAHOWIEHA.

MHuorounensl. MHorowieH cranaaptHoro Bujaa. CreneHb MHorowieHa. CroxeHue,
BBIUYUTAHUE, YMHOXXEHHE M JielleHue MHorowieHoB. IIpeoOpa3oBaHue Ienoro BBIpAKEHHS B
MHorouwieH. Kopau MHOrousneHa.

@opMybl COKPALIEHHOTO YMHOXKEHHS: KBaJgpaT CyMMbl M KBaJpaT pa3HOCTH JIBYX
BbIpaXEHHM, KyO CyMMBI U KyO pa3HOCTH JBYX BBIP@KEHUH, Pa3HOCTb KBaJpaToOB JBYX
BBIpa)KEHUI, TPOU3BEIEHNE PA3HOCTH M CYMMBI JIBYX BBIPAKEHHI, CyMMa M Pa3HOCTb KyOOB JABYX
BBIPAKCHUI.



PasnoskeHne MHOrowieHa Ha MHOXUTeNU. BblHeceHHe 0OLIEro MHOXKHUTENS 32 CKOOKH.
Meroz rpynnupoBKH.

YpaBHeHUs1 1 HEPABEHCTBA

VYpaBuenue ¢ omgHoil mepemeHHO#l. Kopenb ypaBHenusi. CBOICTBa ypaBHEHUU C OFHOMU
nepeMeHHON. PaBHOCUIIBHOCTD ypaBHEHUM. YpaBHEHUE KaK MaTeMaTHUYeCKash MOJIEIb PeaIbHON
CUTYallUU.

JluHeitHoe ypaBHEHHE C OJHOW MepeMeHHOH. UMCIIO KOpHEW JIMHEHHOIro YpaBHEHHS.
Pemienue TEKCTOBBIX 3aJa4 C MOMOIIBIO JIMHEWHBIX ypaBHEHWH. JIMHEHHOE ypaBHEHHE,
coziepaKaliee 3HaK MOJYJIA.

VYpaBHeHHe C JByMsS TepeMEHHbIMH. [paduk JMHEHHOrO ypaBHEHUS C JByMd
nepeMeHHbIMU. CHCTeMBbl JTUHEHHBIX YpaBHEHUU C JIBYMs MEpEeMEHHBIMH. [ paduyeckuii MeTo
pELICHUS CUCTEMBI JIMHEMHBIX YPAaBHEHUN C IByMsI IIEPEMEHHBIMU. Perienue cucreM JIMHENHBIX
YPaBHEHUH C IBYMs IEPEMEHHBIMU METOJIOM IIOJICTAHOBKHU M METOJOM cllokeHHs1. Cucrema IByx
JIMHEHHBIX YPABHEHUH C ABYMsI [IEPEMEHHBIMU KaK MOJIEJIb PEalbHOM CUTYallUH.

DOyHKIUHA

Koopaunara Touku Ha npsmoil. UucioBble NpOMeXyTKU. PaccrosiHue Mexay IByMms
TOYKaMHU KOOPJAMHATHON MIPSAMOIA.

[IpsMoyronbHas cuctemMa KOOpauHAT. AOcumcca W OpJMHATA TOYKA HAa KOOPIMHATHOU
wiockoctd. Ilpumepsl rpadukoB, 3amaHHBIX GopMynamMu. UreHue rpaduKoB peaTbHBIX
3aBUCHMOCTEH.

OYHKIMOHATbHBIE 3aBUCUMOCTH MexAy BenuunHamu. [loustue dyHkumu. OyHKIMS Kak
MaTeMaTHUYeCcKasi MOJIeTbh peajbHoro mporecca. Ob6racTe ompeneneHus U 00JacTh 3HAYECHUH
¢ynkuuu. Crioco6s! 3ananus GyHkiuu. I'paduk ¢pynkunu. [loHsTHS MakcUMyMa U MUHUMYyMa,
BO3pacTaHus U yObIBaHMs HA IPUMEPAX peabHbIX 3aBUCUMOCTEH.

Jluneitnas ¢ynkus, e€ cpoiictBa. ['paduk nuneitnont Gpynkuuu. ['padux dynkuum y = |x|.
KycouHno-3aanabie GQyHKINN.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITIPOI'PAMMBI VUYEBHOI'O KVYPCA
«AJITEBPA» HA YIJIVBJIEHHOM YPOBHE OCHOBHOI'O OBILEI'O OBPA30OBAHMS

JIMYHOCTHBIE PE3YJIBTATHI

JInuyHOCTHBIE Pe3yJbTaThl OCBOCHHSI IIPOIPAMMBI [0 MaTEMAaTHKE XapaKTEpU3YIOTCS B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHHUSA:

IPOSIBIIEHUEM HMHTEpeca K NPOIUIOMY U HACTOSILIEMY pPOCCHUHCKON MaTeMaTHKH,
LIEHHOCTHBIM OTHOILIEHUWEM K JOCTHKEHHUSIM POCCHUHCKHX MaTeMaTHMKOB M POCCHMCKON
MaTeMaTUYeCKOH IIKOJIbI, K HCIIOJIb30BAHUIO 3TUX JIOCTH)KEHUH B APYTUX HayKax M MPUKIIATHBIX
chepax;

2) rpaKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIIIOJHEHUIO OOS3aHHOCTEM TpakAaHWHA W pealu3alii ero Impas,
NpEJICTaBICHUEM O MaTeMaTHYEeCKHX OCHOBaX (DYHKUHOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SBJICHUH, TPOLEAYp TPakJaHCKOrO OO0IecTBa (Hampumep, BIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXKJIEHUIO ATUYECKUX IMPOOJeM, CBA3AHHBIX C MPAKTUYECKUM NPUMEHEHUEM JIOCTHKEHUN
HayKH, OCO3HAHMEM BaKHOCTH MOPaJIbHO-3TUUYECKHUX IIPUHLIUIIOB B I€ATEIBHOCTH YUEHOTIO;

3) TPy10BOI0 BOCIIUTAHUSA

YCTaHOBKOM Ha aKTUBHOE Yy4YacTHE B PEUICHMM INPAKTUYECKUX 33Jad MaTeMaTHUYECKOMN
HAIpPaBJIEHHOCTH, OCO3HAHHEM BaKHOCTH MAaTeMaTUYECKOro 00pa30BaHUsS HA MPOTSHKEHUU BCel
KHU3HH Ul YCIEITHON NpodecCHoHANbHOM NesITeIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHIH,



OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYAIbHOW TpPAeKTOPUH OO0pa3oBaHUA U
YKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS :

CIIOCOOHOCTBIO K SMOIMOHAIBHOMY M ACTETUYECKOMY BOCIPHUATUIO MATEMaTHUYECKUX
00BEKTOB, 33/1a4, PEUICHU, PACCYKICHUN, YMEHUIO BUJETh MAaTEMaTHUYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) ueHHOCTEll HAYYHOIO NMO3HAHUSA:

OpUEHTAIEeH B JIEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAYyYHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YeJIOBEKa, MPHUPOAbBI U O0OIecCTBAa, NOHUMAaHUEM
MaTEeMaTHYECKON HayKH Kak c(epbl YeIOBEYECKOW MeATEIbHOCTH, JTAlOB €€ pa3sBUTHUS U
3HAYUMOCTH JIJIs1 Pa3BUTHUS LIMBUIM3ALNHU, OBIIAJICHUEM SI3bIKOM MATEMATHUKHA U MAaTEMaTUYECKON
KyJIbTYpOH Kak CpEJICTBOM IIO03HAaHUSI MHpPA, OBJIAJICHUEM HaBBIKAMU HCCIIEIOBATEIbCKON
JIeSATEIbHOCTH;

6) pusuyeckoro  BOCHHUTAHMS, (POPMHPOBAHUS  KYJbTYPbl  3A0POBbA U
3MOLMOHAJIBHOIO 0JIArONOJIYyYHs:

TOTOBHOCTBIO MPUMEHSITh MAaTEMaTHUYECKUE 3HAHUS B UHTEPECaX CBOETO 3/I0POBbS, BEJICHUS
3I0pOBOrO 00pasa >KU3HH (3A0POBOE MUTAHHE, COANAHCUPOBAHHBIN PEKUM 3aHATUN U OTABIXA,
perymsipHas pu3uveckas akTUBHOCTB), C(HOPMHUPOBAHHOCTBHIO HABBIKA PE(IICKCUU, TIPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JPYroro 4eJoBeKa;

7) IKOJIOTMYeCKOr0 BOCIIMTAHMS:

OpHUEHTaIle Ha MPUMEHEHHWE MATeMaTUYECKUX 3HAHWM sl pelleHus 3aaad B 00JacTu
COXPAHHOCTH OKPYXKAIOIIEH cpefbl, TUIAHUPOBAHUS TOCTYIKOB W OIIEHKH HMX BO3MOXHBIX
MOCNEACTBUM ISl OKPY>KAIOLIEH Cpe/ibl, OCO3HAHUEM TJI00AILHOTO XapaKTepa HKOJIOTMUECKUX
npoOJeM U yTeH UX PEIICHHUS;

8) ajanTanuu K U3MEHSIOIMMCH YCJIOBUAM COLUAIBHON U IPUPOJIHON cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIIOBHUSIX HEOMPEEIEHHOCTH, TMOBBIIMICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4Y€pe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y JPYTUX
Joied, puoOpeTaTh B COBMECTHOM JIEATEIbHOCTH HOBBIC 3HAHMSI, HABBIKU U KOMIETEHIIUU U3
OIMBITA JIPYTUX;

HEO0OXOJUMOCTbIO B (POPMUPOBAHMU HOBBIX 3HAHHM, (OPMYyIUPOBATH WJAEU, MOHATHS,
TUINOTEe3bl 00 00BEKTaX U SBIEHUSX, B TOM YHUCIIE paHee HEM3BECTHBIX, OCO3HABAThH NE(HUIIUTHI
COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MJITAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIUI0, BOCIPUHUMATE CTPECCOBYIO CUTYAIIUIO
KaK BBI30B, TPEOYIOIIMI KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMbIC PEIICHHUS U JCHCTBUA,
dbopMynTUpOBaTh U OLIEHUBATH PUCKU U MOCIEICTBUS, (JOPMUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATHI

B pesynbpTaTe 0cBOCHUS POrpaMMBbI IO MaTeMaTUKe Ha YPOBHE OCHOBHOT'O 00IIIeT0 00pa3oBaHus
y oOyuatomerocst 6yn1yT copMUPOBAaHbI MeTaNpeIMeTHbIe Pe3yJabTaThl, XapaKTepPU3yIOIIHECs
OBJIAJICHUEM  YHUBEPCAIbHBIMH  [O3HABATEIbHBIMU  JCWCTBUSIMH,  YHHUBEPCAIbHBIMU
KOMMYHHKATHBHBIMU JICHCTBHUSIMHU H YHHBEPCATHHBIMU PETYISATUBHBIMHE JICHCTBUSMHU.

Ilo3naBaTebHbIE YHHBePcAIbHbIE YUeOHbIe 1elCTBUS
ba3oBble JJornueckne geicTBUs:

BBISIBJISITH W XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKH MaTeMAaTUYECKUX OOBEKTOB,
MOHSATUH, OTHOIIEHWH MEXIy TMOHATHAMHU, (OPMYIUPOBATh OMNPENEICHUS TOHSITHH,
YCTaHABIIMBATh CYIIECTBEHHBIN TpPHU3HAK KIAacCU(PUKAIUUA, OCHOBAaHUSA [UIsi 0000IIeHUs u
CpaBHEHHS, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATh, (POPMYIHpPOBATH U TPEOOPA3OBHIBATH CYKICHUS: YTBEPAUTEIbHBIC H
OTpHUIIATENbHBIE, €IMHUYHBIE, YaCTHBIE U OOIINE, YCIOBHBIE,



BBISIBJISITH MaTeMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M MPOTHBOpeuHs B (haKTax,
JAHHBIX, HAONIONEHUSX W  YTBEPXKACHUAX, IMpeliaraTb KPUTEPUH S BBIABICHUA
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JieNaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX W HHIYKTHBHBIX
YMO3aKJIIOUEeHUN, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

pa3buparhb J0Ka3aTeNIbCTBA MAaTEMAaTHUYECKUX YTBEPXKICHHUN (TPsIMBbIE U OT MPOTHUBHOIO),
IPOBOAUTH  CAMOCTOSATEIBHO  JIOKA3aTeIbCTBA MaTeMaTU4yeckuX (aKkToOB, BBICTpauBaTh
apryMEeHTalWI0, TPUBOAUTH MPUMEPHI U KOHTPIPHUMEPHI, IPUMEHATH METOJ MaTeMaTHYECKOU
WHAYKIUHU, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMPATH CIIOCO0 perieHus yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUS,
BbIOMpaTh HanboJIee MOAXOSAIINN C YIETOM CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).
Ba3oBble ncciiegoBarejbcKue IeiiCTBUS:

HCIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbLCKUNA MHCTPYMEHT MO3HaHUs, (HOPMYIHpPOBAThH
BOTIPOCHI, PUKCHPYIOIIIE IPOTUBOPEUHE, TPOOIIEMY, CAMOCTOATEIBHO YCTaHABINBATH HCKOMOE U
naHHoe, GOpMUPOBATH THIIOTE3Y, APTYMEHTHUPOBATh CBOIO MMO3UIINIO, MHEHHE,

IPOBOJUTH MO CAMOCTOSTEIBHO COCTABICHHOMY IIJIaHY SKCIIEPUMEHT, MCCIIEIOBaHHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEM MaTeMaTH4eCKOro OOBEKTa, 3aBHUCUMOCTEH OOBEKTOB MEXIy
co0oii;

CaMOCTOSTENbHO (OPMYIUPOBATh OOOOIIEHHS U BBIBOJBI MO Pe3y/bTaTaM MPOBEIEHHOTO
HAOJIONCHUS, WCCIEOBAHMSA, OKCIEPUMEHTa, OIEHWBATh JIOCTOBEPHOCTh  IOJyYEHHBIX
PE3yJIbTaTOB, BHIBOJIOB U 0000IICHHUIA;

POTHO3UPOBATH BO3MOYKHOE Pa3BHTHE MPOIIECCa, a TAK)KE BBIIBUTATH MPEATIONI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ undpopmanmeii:

BBISIBJISITH HEJAOCTATOYHOCTh U M30BITOYHOCTh MH(OPMAIUU, JAHHBIX, HEOOXOAUMBIX IS
peleHus 3a/1a9u;

BbIOUpaTh, aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh W HMHTEPIPETUPOBATH HHOOPMALIUIO
pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

BbIOUpaTh (hopMy mpeacTaBieHUs MHPOPMAIMHM U WIUIIOCTPUPOBATH peEIIaeMble 3a/auu
CXeMaMH, ArarpaMMaMi, HTHOH TpauKoi 1 NX KOMOWHAIMSIMH;

OLICHMBATh  HAA&KHOCTb MHPOPMALMU 1O  KPUTEPHUSM, TMPEAJIOKEHHBIM WU
c(OpPMYITHPOBAHHBIM CAMOCTOSITENTHHO.

KoMMyHuKaTHBHBIC YHHBeEPCAJIbHbIC YUeOHbIC 1eHCTBUS

BOCIIPUHUMATh U (OPMYJIMPOBATh CYKIEHHS B COOTBETCTBUU C YCIOBHUSIMU M LEISIMU
oO0I1eHus, SICHO, TOYHO, TPAMOTHO BBIpaKaThb CBOIO TOUKY 3PEHHS B YCTHBIX U NMHUCBMEHHBIX
TEKCTax, AaBaTh MOSICHEHUS 110 X0y PELIeHUs 3a/1aul, KOMMEHTHPOBATh MOJTYYEHHbIN PE3yIbTaT;

B XOJIe OOCYXIEeHMs 3aJaBaTh BOIPOCHl MO CYLIECTBY OOCYX/IaeMOW TeMbl, MPOOIEMBI,
pemaeMoil 3ajauu, BBICKAa3bIBaTh WJIEW, HAIIEJICHHbIE HA MOMCK PELIEHUs, COMOCTaBIATh CBOU
CYXJIEHUS C CYKACHUSAMH JPYrMX YYaCTHHKOB JUanora, oOHapy>KuBaTh Pa3MuyuMe U CXOJCTBO
MO3UIMI, B KOPPEKTHOM opMe GOpMYyIUPOBATH Pa3HOIIACHsI, CBOM BO3PAXKECHHUS;

IIPEJCTABIISITh PE3YJIbTAaThl PEIIECHUs 3aJaud, DKCIEPUMEHTa, HMCCIEAOBAaHUSA, IPOEKTa,
CaMOCTOSITENILHO BBIOMPATh (GOpMaT BHICTYIIJICHUS ¢ YYETOM 3a7ja4 IPEe3eHTAlMU U 0COOEHHOCTEN
ayJIUTOpUH;

MOHUMATh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U MHIUBUAYaIbHOW pabOThI MpH
peleHnH y4eOHBIX MaTeMaTH4YecKHX 3ajlad, MPUHUMATh IIeJIb COBMECTHOW JIesTeNbHOCTH,
IUIAHUPOBATh OPraHU3aLMI0 COBMECTHON padOThl, paclpeesiTh BUAbI padoT, JOroBapuBaThC,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFO/IEH;

y4acTBOBaTh B TPYIIOBBIX (Qopmax paboThl (00CyXkaeHUs, OOMEH MHEHHH, «MO3rOBbIE
HITYPMBI» 1 MHBIE); BBIMOJIHATH CBOIO YaCTh PaOOTHI M KOOPAUHUPOBATH CBOM ICHCTBHSI C IPYTUMHU



YIeHaMM KOMaHJbl, OILICHMBaTh KadeCTBO pe3yJbTaTa M KayecTBO CBOEro BKJIaJa B OOIIMMH
pe3yibTaT M0 KPUTEPUAM, CPOPMYIUPOBAHHBIM YHACTHUKAMH B3aMMO/ICHCTBHSL.

PeryasiTuBHble YHUBepPcaJbHbIe YUeOHbIE 1eHCTBUS
Camoopranusanus:

BBISIBJISITH TPOOJIEMBI JJIs PELICHUSI B )KU3HEHHBIX M YYEOHBIX CUTYAIUSX, ODUEHTHPOBATHCS
B Pa3JIMYHBIX MOAXO0AaX MPUHATHUS PEIICHUN (MHIMBUIyaIbHOE, TPYIIIOBOE);

CaMOCTOSITENIbHO COCTAaBJIATH IUIaH, AITOPUTM PELIeHHs 3a7aun (WK ero 4acTh), BHIOMpaTh
crnoco0 pemeHuss ¢ Y4€TOM HMEIOLIMXCA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHHM ¢ y4€TOM HOBOM MH(OPMALIUH.
CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJVIEKT:

BJIQJIETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS Ipollecca M pe3ysibTaTa pelieHus
MaTeMaTHYECKOH 3a1aui, CAMOMOTHBALIUU U PEIICKCUH;

NPEeIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh HpPH PEUICHUM 337a4d, BHOCHTH
KOPPEKTHBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTENIBCTB, HAWIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBUE pE3yJbTaTa JEATEIbHOCTU IIOCTABICHHOW LENU U YCIOBUSM,
OOBSACHATH MPUYUHBI JOCTH)KCHUS HIIM HEJJOCTUKEHHUS 1IEJIU, HAXOIUTh OIINOKY, 1aBaTh OLEHKY
IPUOOPETEHHOMY OIIBITY;

BbIpaXaTh OSMOIUU TpPU H3YYCHHH MAaTeMaTH4YeCKHMX OOBEKTOB U (DaKTOB, JaBaTh
HMOLIMOHAIBHYIO OLIEHKY PELIEHUS 3aJauu.

NPEAMETHBIE PE3YJIbTATbBI
K koHiy o0yuenus B 7 kjacce o0y4yaromuics MOJIyduT CaelyroIue NpeIMeTHbIC Pe3yIbTaThl:

Yucsia v BLIYUCICHUSA

PaunonaneHble ynca.

[Tepexoauth OT OHOW (POPMBI 3aIIUCH YUCEN K APYroi (mpeoOpa3oBbIBATh NECITUUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B UYAaCTHOCTH B OECKOHEYHYIO
JECATHUYHYIO IPOOB).

Hcronp30BaTh TOHATHS MHOXKECTBA HATYPAJbHBIX YHCEN, MHOXECTBA IENIBIX YHCEN,
MHOXECTBa pallMOHAJIbHBIX YHCENl TpPH pELIeHWH 3aJad, MPOBEJAECHUU pPACCYXKIACHUH U
JI0Ka3aTeIbCTB.

[ToHuMaTh U OOBSCHATH CMBICI MTO3ULIMOHHON 3aITUCH HATYPaJbHOTO YUCIIA.

CpaBHHBATH U YIOPSIOYNBATH PAIlHOHAIEHBIC YHCIIA.

BbinonHsATe, coueras yCTHBbIE W TNHUChbMEHHblE NPUEMBI, apudmMeTHueckue IelcTBus c
palMoOHATFHBIMU YMCJIAMH, HCIIONB30BaTh CBOMCTBAa YWCEN W TpaBWIa ICWCTBUH, MPHEMBI
palMOHATIBHBIX BBIUMCIICHUH.

BBINONHATE ASWCTBUS CO CTENICHSIMHU C HATYpPAIbHBIMHU TIOKA3aTEIISIMU.

HaxonuTh 3Ha4eHUs YMCIOBBIX BBIPAKEHU, COJIEPKAIMX PALMOHAIBHbIE YUCIIA U CTENIEHN
C HATypaJbHBIM IIOKa3aTelleM, MPUMEHATh Pa3HOOOpa3HbIe CIIOCOOBI M MPUEMBI BBIYMCICHHS,
COCTaBJIATh U OLIEHUBATh YMCIIOBBIE BBIPAXKEHUS MPHU PELICHUH MPAKTUYECKUX 337a4 U 3a/1a4 U3
JIPYTUX y4eOHBIX MTPEIMETOB.

OKpyraisTh yMcia ¢ 33aHHOM TOYHOCTBIO, @ TAKXKE 110 CMBICTY MPAKTUYECKON CUTYaIlNH,
BBITIOJIHATh TIPUKUAKY W OIEHKY pe3yibTaTa BBIYHCICHUN, OIEHKY 3HAYCHHWH YHCIOBBIX
BBIPa)KEHUI1, B TOM YHCIIE TIPU PELICHUH MPAKTHYECKUX 3aj1au.

Pemrate TekcToBBIE 3a/aun apU(PMETHIECKIM CIIOCOOOM, HCIIONIE30BaTh TAOJHIIBI, CXEMBI,
YepTEkKH, JPYTrUue CPesICTBA MPEICTABICHUS JaHHBIX MIPU PELICHNH 33/1a4.

Pemrate mNpakTHKO-OPHEHTUPOBAHHBIE 3a[add, CBS3aHHBIE C OTHOIICHWEM BEJIMYHH,
IPOMOPLHUOHATBHOCTBIO BEJIMYMH, IPOIIEHTAMH, HHTEPIIPETUPOBATh PE3yIbTaThl PEIICHUs 3aa4
C Y4€TOM OTPaHUYCHUH, CBI3aHHBIX CO CBOWCTBAMH PACCMATPUBAEMBIX O0BEKTOB.

JleIuMOoCTh.



Jloka3pIBaTh M MPUMEHATH MIPU PELICHUM 3a/1a4 MPU3HAKW JIeIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9,
10, 11, mpu3Haku JEIMMOCTH CYMMBI U IIPOU3BEIEHUS 1IEJIbIX YHCET.

PacknaapiBaTe Ha MHOXKHUTENIN HATYPAJIbHBIC YUCIIA.

CB00OJIHO OIEepUpPOBaTH NOHATUSIMU: YETHOE UMCIIO, HEYETHOE YMCIIO, B3AUMHO IPOCTHIE
YHCIIa.

Haxomute Hambonpmuii OOHmMI AETUTENh W HAWMMEHbIEe OO0INee KpaTHOE 4YHCeNl U
MCII0JIb30BAaTh UX IIPU PEIICHUN 3a7a4, IPUMEHATh aAIropuT™M EBKianaa.

OnepupoBaTh NOHATHEM OCTATKA 10 MOAYJIIO, IPUMEHATH CBOMCTBA CPABHEHUI 110 MOAYIIIO.

Anredpanyeckne BbIPaKeHUs

BolpakeHus ¢ nepeMeHHbIMU.

Mcnonb30Bath anredpanyeckyro TEPMHUHOIOTUIO U CUMBOJIMKY, IPUMEHATh €€ B Ipolecce
OCBOCHHS y4eOHOTO MaTepuania.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPAKEHUH IIPU 33aHHBIX 3HAUCHHSIX [IEPEMEHHBIX.

Hcnonb30BaTh MOHATHE TOXKIECTBA, BBIMOJHATH TOXICCTBEHHBIE IPEOOpPa30BaAHUS
BBIPAKCHUM, JOKa3bIBaTh TOXKIECTBA.

MHOrouneHsl.

BeinonuaTe npeoOpa3oBaHus LE0ro BbIPAXKEHHUs B MHOTOUWIEH MPUBEJICHUEM MOJO0OHBIX
CJIaraéMbIX, paCKpbITUEM CKOOOK.

BeinonuaTe nefictBus  (CIOXKEHHE, BBIUUTAHHME, YMHOXKEHHE) C OIHOWICHAMH M C
MHOTOWICHAMH, TPUMEHATh (POPMYIIBI COKPAMIEHHOTO YMHOXEHHS (KBagpaT U KyO CYMMBI,
KBaJpaT U KyO pa3HOCTH, pa3HOCTh KBAJpaToOB, CyMMa M Pa3HOCTh KyOOB), B TOM 4HUCIIE I
YIPOILEHUS BBIYUCICHUI.

OcCy1uecTBIATh pa3aoKEHUE MHOTOWICHOB HAa MHOMKUTENIM C IOMOLIBKO BBIHECEHHUS 3a
CKOOKHM OOIIEro MHOMKHUTENsS, TPYINIUPOBKH CIIAaraeMbIX, IpUMEHsS (HOPMYIIbl COKPAIEHHOTO
YMHOXEHHUS.

[IpumeHsaTh 1peoOpa3oBaHUs MHOTOWIEHOB ISl pELICHUsS pPA3IMYHBbIX 3aJad U3
MaTEMaTUKH, CMEXHBIX IIPEIMETOB, U3 PEAIbHOU ITPAKTUKU.

Hcnonp30BaTh CBOICTBA CTENEHEN C HAaTYpaJbHBIMM MOKa3aTeNIMU Ul IPeoOpa3oBaHUs
BBIPKEHHUM.

YpaBHeHUs1 M HEpaABEHCTBA

Pemars smHeliHBIE ypaBHEHHMS C OJHOM NEPEMEHHOW, NMPUMEHSS NpaBWIa NEPEXona OT
HCXOJIHOTO YpaBHEHHUS K pPaBHOCWIBHOMY eMy. lIpoBepsATh, sABIIETCS JIM YHUCIO KOpPHEM
YPaBHEHHS.

[TonGupate npuMepsl nap YUCce, SIBISIOIIMXCS PEIIEHUEM JIMHEHHOI0 YPaBHEHUS C ABYMSI
NIEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOM TIUIOCKOCTH TpadUK JMHEWHOTO YypaBHEHUS C JBYMs
NEepPEMEHHBIMH, TIOJIb3YACh I'paKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemats cuctembl ABYX JMHEMHBIX YpPaBHEHMH C JIByMSl NMEPEMEHHBIMHU, B TOM YHCIE
rpau4ecKy.

CocTaBnaTh M peuiarh JIMHEHHOE YpaBHEHHME WJIM CUCTEMY JIMHEHWHBIX YpaBHEHHUH I10
YCIIOBUIO 3a/layM, HWHTEPIPETUPOBATh B COOTBETCTBHUM C KOHTEKCTOM 3aJaud IOJYyYEHHBIN
pe3ynbTar.

DOyHKIUHA

Koopaunats! u rpaduxu.

N300pakaTb Ha KOOPAMHATHOM MNPSMOM TOYKHM, COOTBETCTBYIOLIME 3aJaHHBIM
KOOpJMHATAM, JIy4Hd, OTPE3KH, WHTEPBAJIbI, 3allUCHIBATh YHCIOBBIE TNPOMEXYTKH Ha
areOpanyeckoM S3bIKe.

OtMeuaTh B KOOPJAMHATHOMN IIJIOCKOCTH TOYKH I10 33JaHHBIM KOOPJAUHATaM.

DyHKINH.

Crtpoutb rpadku TUHEHHBIX QYHKIINH.

OnwuceIBaTh ¢ MOMOLIBIO (YHKIINUN N3BECTHBIE 3aBUCUMOCTH MEKIY BETMUYMHAMU: CKOPOCTb,
BpEMsi, pacCTOsIHUE, [IeHa, KOJIMYECTBO, CTOMMOCTh, TPOU3BOIUTENBHOCTh, BpeMsl, 00BEM paboThI.



Haxonnts 3HaueHune GyHKIMU 110 3HAYEHUIO €€ apryMeHTa.

[Monumats rpaduyeckuii coco0 MpeACTaBICHUS M aHANIW3a WHPOPMALMU, U3BJIEKATh H
UHTEPIPETUPOBATH UHPOPMALIUIO U3 TPa(QUKOB peanbHbIX NPOLIECCOB U 3aBUCUMOCTEH.

Hcnonp3oBatk cBoiicTBa GyHKIMHN Ui aHAIM3a TPAUKOB peasIbHBIX 3aBUCUMOCTEN (Hymn
(GyHKLIMHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA (DYHKLIMH, IIPOMEKYTKH BO3PACTaHMS U YObIBAHMS
¢yHkunu, HaubobIIee U HAUMEHbINee 3HAUCHHST (DYHKIINHN).

Hcnonb3oBate rpaguku JUIsl UCCIENOBAHUS IPOLIECCOB U 3aBUCUMOCTEH, MpU pelIeHUH
3a[a4 U3 APYrux y4eOHBIX MPEIMETOB U peallbHON )KU3HH.

TEMATUYECKOE IINTAHUPOBAHUE

UMCJIA U BBIYUCJIEHUA.
1 |PaunoHanbHBIC YKCIa 6 11 1
(oBTOpEHME)
OYHKIHWNH. KoopauHatel n
rpaduku. OyHKIUU
AJITEBPAMYECKUE
3 [BBIPAJKEHWMAI. Beipaxkenus | 9 1 7
C IEpEeMEHHBIMHU
UCJIIA U BBIYUCJIEHU . B ®PII tema n.5.
4 |CrerneHb ¢ HaTypaJbHBIM 10 1 6 /loGaBiieHa MPOITEeICBTUICCKHIA
[MOKa3aTeJIeM CTEIEHb C LEJIbIM IT0KA3aTEIEM
YPABHEHUA 1 B ®PII tema n.4.
5 (CUCTEMBI YPABHEHUIA. | 10 1 10 1
Ulunelinble ypaBHEHUS
AJITEBPAMYECKUE
6 [BHIPAXKEHNA. 23 1 1 23 1
MHOTO4YIeHbI
AJITEBPATYECKUE
7 |BBIPAXKEHU . ®opmyisl 16 1 14 1
COKPAILEHHOI'0 YMHOXKEHHUS
UCJIA U BBIUMCJIEHUA.
/lenmmMocCTh
DOYHKIMN. JIunetinas
byHKIISA
YPABHEHUA 1 5
10 CUCTEMBI VleBHEHI/H/I. 14 1 14 1
CucTeMbl TUHEHHBIX
ypaBHEHU I
1 [loBTOpEeHUE, 0000IIEHNE,
cHucTeMaTu3anus 3HaHUI

14 1 16 1




[TOYPOYHOE ITNTAHMPOBAHUNE

I'naBa 1. Unciaa u Boiuucaenusi: PanuonajabHbie Ync/ia (IOBTOPEeHUE)

§ 1. Paunonanbubie yuciaa. CpaBHeHuUe, yIOPSIA0YMBAHUE U apu(PMeTHUYECKHe T1eHCTBUS C
PAlMOHAJBHBIMHM YHCJIAMM

1 Ypok 1 (1). Apudmernueckue ISUCTBUS C IIEIBIMUA YUCIaMH. 3HAKOMCTBO CO CTaHIAAPTHBIM
) BHJaM 4HClIa
2. Ypok 2 (2). ApudmeTndeckne IeiHCTBUS ¢ OOBIKHOBEHHBIMU U ACCATUYHBIMU APOOSIMH

§ 2. Exunuubl u3mepenus

3. | VYpok 3 (3). Equnnust usmepenus. [lepeBog U3 oqHUX eqUHUL U3MEPEHUS B ApYyrue
§ 3. Boipa:kenusi. Haxo:xaeHue HeH3BeCTHbBIX KOMIIOHEHTOB BbIpa:KeHMIl (CJ/I0KeHNe, BBIYUTAHME,
YMHOK€HHE U JIeJIeHUe)

4. VYpok 4 (4). BeipakeHusi. YpolieHue BRIPaKCHHMA

5. VYpoxk 5 (9). HaxoxxneHre Hen3BeCTHBIX KOMIIOHEHTOB BBIPXKCHHI

§ 4. PeuieHne TeKCTOBBIX 32/1a4 apupMeTHUECKUM CIIOCO00B

6. ‘ Ypok 6 (10). Pemenue 3anau Ha aBrkeHue. HaxoxxaeHue cpeHeil CKopocTH.

I'naBa 2. ®yHKUMHU: KOOPANHATHI U rPaPuKu
§ 1. Uncnoas npsimasi

7. VYpok 7 (11). KoopirHata TOYKH Ha TPSIMO.

8. VYpoxk 8 (12). Moayns. Moy yucia, reoMmeTpudeckasi HHTEPIpETalus MOTYJIs

9 Ypok 9 (17). HucnoBble npoMeKyTKH. PaccTosiHue MeXIy IBYMs TOUKaMHU KOOPAUHATHOM
) IPSIMOM

§ 2. Cucrema koopauHaT
VYpok 10 (18). [IpssmoyronpHas cucremMa KoopAauHat. Adcuucca u OpAMHATa TOYKU Ha

10. KOOPAMHATHOW INIOCKOCTH.

11. VYpoxk 11 (19). [Toctpoenue Touek no koopauHaram. OnpeeneHre KOopaArHaAT TOUKH.

12. VYpok 12 (20). CummeTpusi Ha KOOPAUHATHON MIIOCKOCTH

13. Vpox 13 (25). KoopauHaTel cepeiuHbl OTpe3Ka

14. VYpok 14 (26). Urpsl ¢ koopauHaTaMu

15. VYpok 15 (27). [Ipaktuueckas padota «IIpsimoyronabHas (AekapToBa) CUCTEMa KOOPIMHAT Ha
TUIOCKOCTHY

§ 3. I'paduxu 3aBucumMocTeit

16. VYpox 16 (28). I'paduku 3aBUCUMOCTEN

17. VYpoxk 17 (33). Urenue rpadmKoB peabHbIX 3aBUCUMOCTEH.

18. VYpox 18 (34). ITpumeps! rpadukos, 3aganHbix Gopmynamu. [Toctpoenus rpaduka no Toukam

§ 4. llonsaTne QyHKuun

19. VYpox 19 (35). Ionstue pynkiuu. CiocoOs! 3a1anust PyHKITUN

20. VYpox 20 (36). 3HaKOMCTBO CO CBOMCTBaMH (DYHKITHI

VYpok 21 (41). ®yHkus Kak MaTeMaTH4ecKas MOJelb peajJbHoro npouecca. I'paguku
JIBIDKEHUS U CKOPOCTH

22. VYpok 22 (42). [IpoBepouHnas paboTta 1o teme: «DyHKINN: KOOPAUHATHI U TPAPUKN»
I'naBa 3. Auredpanyeckue Boipa:keHusi: BoipaxeHusi ¢ nepeMeHHbIMH

§ 1. Pemienne TeKCTOBBIX 32124 apu(pMeTHUECKHM CIIOC000M (ITOBTOPEHME)

21.

23. | Vpox 23 (43). TexcroBele 3anaun




24. VYpok 24 (44). IIpakTUKyM 1O pEIIeHNI0 TEKCTOBBIX 33/1a4 aprU(PMETHUECKUM CIIOCOOOM

§ 2. YUncsioBble BbIpasKeHMsI

25. Ypok 25 (49). [ToBTOopeHue: 3aKOHbI apUPMETHIECKUX TCHCTBUI

26. Ypok 26 (50). UncnoBble BbIpaXKeHUs

§ 3. BoipaxkeHue ¢ nepeMeHHbIMH. 3HAYEHHE BHIPAKEHHS € MIePpeMEeHHbIMU

27, Ypok 27 (51). BBenenue nepemennoii. JletictBus ¢ OykBeHHBIMH BhIpaxeHUsMH. [IpruBeneHue
10TOOHBIX CIaraeMbIX

28. VYpok 28 (52). BykBeHHBIE BBIpaKESHUS

§ 4. IlpencraB/ieHue 3aBUCHUMOCTH MEK1Y BeJJMUYMHAMU B Buje gopmyiibl. Beruucienus no
dbopmysnam

29. Ypok 29 (57). 3aBUCHMOCTb MEXKTy BeIMUMHAMHK. Beraucienue no Gpopmyinam

30. VYpoxk 30 (58). Pemienne npakTHYeCKUX 3a1a4

31 Ypok 31 (59). [Ipoepounas paboTa 1o reme: «Anredpanveckue BeIpakeHus: BeipakeHus ¢
IEPEMEHHBIMI

I'naBa 4. Uucja u Bpruuciaenusa: Crenennb
§ 1. Crenens ¢ HATYPAJIBbHBIM NOKa3aTeJIeM U ¢ CBOMCTBA

32. VYpok 32 (60). [TonsiTue cTenenu ¢ HaTypaIbHBIM MTOKa3aTeleM

33 VYpox 33 (65). [IpousBeaeHue creneHei ¢ 0JJMHaKOBBIM OCHOBaHHWEM. YacTHOE CTEIeHe ¢
) 0JINHAKOBBIM OCHOBAHHEM

34. Ypok 34 (66). Bo3BeneHue cTeneHu B CTENEHb

35. Ypok 35 (67). Crenenp yactHoro. CTeneHb Npou3BEACHUS

Ypok 36 (68). 3anuch yncia B AECATHUHOMN MO3ULMOHHOMN cucTeMe cunciaeHus. CTaHaapTHBIN
BHJI YUCJIA

§ 2. 3HAaKOMCTBO CO CTENEeHbIO C eJIbIM N0KAa3aTeJIeM U eé CBOHCTBaMHU
Ypok 37 (73). OnpeneneHue cTeneHu ¢ HyJIeBbIM Noka3aTteneM. Onpe/eneHre CTeneH! ¢

36.

37 IEJTBIM OTPHIIATEIHLHBIM MTOKA3aTeIeM

38. VYpok 38 (74). CBoiicTBa cTeneHH C LeJIbIM MOKa3aTeIeM

39. Ypok 39 (75). CoiicTBa cTeneHu ¢ 1eiabIM noka3ateneM. CTaHIapTHBIM BHIT Yhca
40. Ypok 40 (76). O600mieHne Mmatepuana mo tTeme «CTerneHb»

41. VYpoxk 41 (81). I[IpoBepounas pabota o teme: «CTeneHb»

I'naBa 5. YpaBHeHusi M cucreMbl ypaBHeHui: JIMHellHbIe ypaBHEeHMS
§ 1. YpaBHeHnue ¢ oHO# nnepeMeHHOH

42. VYpok 42 (82). Jluneitnsie ypaBHeHus. KopeHb ypaBHeHus. PaBHOCHIIBHBIN mepexon

43. VYpok 43 (83). PaBHocuiabHOCTH ypaBHeHHH. CBOMCTBA ypaBHEHUH C OJTHON EPEMEHHOIA.
44. VYpox 44 (84). [IpakTUKyM 1O peIIeHUIO JIMHEHHBIX YPaBHEHUH C OTHON NepeMeHHOM
45. VYpok 45 (89). JIuneiiHble ypaBHEHUS ¢ HapaMeTPOM

46. VYpok 46 (90). JIuneitHoe ypaBHEHUE, coJieprKallee 3HAK MOIYJIs

§ 2. PemieHne TeKCTOBBIX 33/1a4

47. VYpox 47 (91). YpaBHeHHE Kak MaTeMaTHIECKas MOJENb pealbHOU cuTyanuu. Pemenue 3amaqy

48. VYpox 48 (92). Perienne TEKCTOBBIX 3a/1a4 C TOMOIIBIO IMHEWHBIX YPaBHEHUM.

49. VYpox 49 (97). IIpakTuKyM 10 pelIeHUI0 TEKCTOBBIX 3a]1a4

50 VYpox 50 (98). O60011eHIE U3YYEHHOTO MaTepuaa Mo Teme: «YpaBHEHUSI U CUCTEMBbI
ypaBHeHUN: JInHEHHbIE YpaBHEHHUSI»

51 VYpoxk 51 (99). IIposepounas paboTa 1o Teme: «YpaBHEHHsI U CUCTEMbl ypaBHEeHUN: JInuHeiHbIe

YpaBHEHHUSI»




I'naBa 6. AniredOpanyeckue BbIpasKeHMsi: MHOTOYIECHbI
§ 1. OnHous1eHbI

52. Ypoxk 52 (100). [Tonsitue onHowiena. OpHowWIeH cTaHAapTHOTO BUaa. CTENeHb OTHOYICHA

53, Ypok 53 (105). [leiicTBUS ¢ OMHOWICHAMH: YMHOXKEHHE OJJHOUYICHOB, BO3BEJCHUE OJIHOWICHA B
CTEICHb

54. VYpok 54 (106). [leiicTBUs ¢ OJHOUWICHAMH: ACIICHHE OJHOYICHA HA OTHOWICH

55. Ypok 55 (107). [Tono6ubie ogHOWIeHBI. ClI0)KEHHE U BEIYUTAHUE MTOAO0HBIX OJHOYICHOB

§ 2. MHoro4jeHbl

56. VYpok 56 (108). [Tousatue Muorowiena. MHorouseH cranaapTHoro Bujia CTerneHb MHOTOUJICHA

57 VYpok 57 (113). [IpuBenenre MHOTOWICHA K CTAaHAAPTHOMY BUAY. Bbruucienue 3naueHus
MHOTO4JIeHa

53 Vpok 58 (114). Pemienne ynpaxkuenuii no reme «lIpuBegeHne MHOrowIeHa K CTaHIapTHOMY

BUOY. Brruucnenue 3HaueHUST MHOTOYJICHA

§ 3. JleiicTBUSI ¢ MHOTOYJICHAMM

59. Ypok 59 (115). CnoxxeHue 1 BHIYMUTaHHE MHOTOUJICHOB

60. VYpox 60 (116). Pemmienne ynpaxkuenuii mo reme «CiokeHHE ¥ BBIYUTAHUE MHOTOUYJICHOBY
61. Ypok 61 (121). YMHOXKEHHE OJHOUYICHA HA MHOTOYJIEH

62. VYpok 62 (122). Pemienne ynpaxxHeHHI IO TeMe «Y MHOKEHHE OJTHOWIEHA HA MHOTOYJICH)
63. VYpok 63 (123). [IepeMHOk’EHHE MHOTOWICHOB

64. VYpok 64 (124). Pemenne ynpaxHenuii o reme «llepeMHoxeHnE MHOTOUYIEHOB)

65. Ypok 65 (129). [IpakTrdeckas padoTa «JleiicTBHSI ¢ MHOTOUJICHAMI

§ 4. PaznoxkeHne MHOTO4JIEHOB HA MHOKHTEIH

66. VYpox 66 (130). Beinecenne ogHouIeHa 32 CKOOKH

67. Ypok 67 (131). Pemenne ynpaxHeHnuii no remMe «BbrlHeceHHE OJJHOUIEHA 32 CKOOKN

68. VYpox 68 (132). CriocoObl pa3yiokeHUs] MHOTOWIEHOB Ha MHOXHTEIH. CriocoOOM IrpynInupOBKH

Ypok 69 (137). Pemenne ynpaxuaenuii no reme «CrnocoObl pa3iokeHuss MHOTOUJICHOB Ha
MHOXHUTENIH. CIOCOOOM IPYIITHUPOBKIY

§ 5. To:xkaecTBeHHBIE MPEOOPA30BAHMSA M 10KA3ATEIbCTBA TOKIECTB
VYpok 70 (138). ToxaectBo. ToxnecTBeHHbIE TPEOOPA30BAHUS AITeOpanyeCKUX BbIPAXKEHUH.

69.

70.
Jloka3aTenbCcTBO TOKIECTB
71. VYpok 71 (139). Pemenne ynpaxHeHuii o reme «J{oka3areabCcTBO TOXKIECTBY
72. Ypok 72 (140). JleneHrne MHOTO4JIEHOB
73 Ypok 73 (145). OGo0mieHne u3y4eHHOro MaTepHaa 1o TeMe: «Aiaredpandyeckue BbIpaXKeHUs:
) MHorouieH»
74. VYpok 74 (146). [IpoBepounas padboTa 1o Teme: «Anredpandeckue BhIpakeHus: MHOTOWIECH»

I'naBa 7. Auredpanyeckue Boipa:keHusi: GopMyJibl COKPALIEHHOT0 YMHOKCHUSA
§ 1. ®opmyJibl COKPALIEHHOT0 YMHOKEHU S

75. VYpox 75 (147). KBaapar cyMMBI 1 KBaapaT pa3HOCTH JIBYX BBIpayKEHHM

76. VYpox 76 (148). Beinenenue moHOTO KBagparTa

77 Ypoxk 77 (1V53). Pemenue ynpaxunenuii no reme «KBagpar cyMMbI M KBaJpaT pa3HOCTH JABYX
BBIpKEHUIT»

78. VYpox 78 (154). KBagpatr cyMMbI ¥ pa3HOCTH HECKOJIBKHUX BBIPAKEHUN

79. Ypok 79 (155). Kyd cymmbl 1 KyO pa3HOCTH JABYX BbIpaKEHHM

80. VYpok 80 (156). PazHOCTB KBaJpaTOB IBYX BBIpaKEHUM




81. VYpoxk 81 (161). Pemenne ynpaxkaeHuit mo reme «Pa3HOCTh KBapaToOB JIBYX BBIPAYKESHUI
82. VYpox 82 (162). Cymma 1 pa3sHOCTh KYOOB IBYX BBIpQ)KEHUH

83. Ypok 83 (163). CymMa 1 pa3HOCTb N-X CTENEHEH

84. VYpok 84 (164). Pemenue ynpakHeHuit mo temMe «@opMyJibl COKPAIIEHHOTO YMHOKCHUS»

§ 2. [Ipumenenune ¢GopmyJi COKPAIIEHHOT0 YMHOKEHUS
VYpok 85 (169). [Ipumenenue Gopmys COKpaIEHHOT0 YMHOKECHHS JJI YITPOIIECHHUS

85. .
BBIUMCIICHHM
86. VYpoxk 86 (170). [Ipumenenue Gopmys COKpamiEHHOT0 YMHOXKEHUS TSl peIICHUs YpaBHEHUN
7 VYpoxk 87 (171). Pemenne 3ananuii no teme «lIpumenenue GopMyn cCokpaméHHOro
YMHOXKEHUSI»
88. VYpok 88 (172). Pemenue 3a1ay MOBBIMIEHHON CIOKHOCTH
89. Ypoxk 89 (177). O600menne Mmarepuana o teme: «DPopmMyIibl COKPAIIEHHOTO0 YMHOKCHHS
90. Ypok 90 (178). IIpoBepounas padora o teme: "DopMyITbl COKPAIIEHHOTO YMHOXKEHUSD)

I'naBa 8. Uucia u BbluucjaeHud. JleJuMocTb

§ 1. letumocTh
Ypoxk 91 (179). JenumocTs nenbix uyncen. CoicTBa genumoctu. [IpusHaku nenumoctu Ha 2, 4,

o1 8,5,3,6,9,10,11

92. Ypox 92 (180). IIpoctsie u coctaBHbIe uncina. OCHOBHAs Teopema apu(pMeTHKH.

93. Ypok 93 (185). Pemenne 3aa4 Ha JeTUMOCTb

§ 2. YéTHOCTH M HEYETHOCTDH

94. VYpok 94 (186). UéTHbIe 1 HEUETHBIE YKCIIA

95 Ypok 95 (187). [IpusHaku AETUMOCTHA CyMMBI M IPOU3BEICHHUS LIETIBIX YHUCEN MIPU PEIICHUH
3a/1a4y

§ 3. Jleienne ¢ octaTkoM

Ypox 96 (188). Henenue ¢ ocratkoM. HanGonpmunii 001muii 1eIuTeNh 1 HAUMEHbBIIIEe 00IIee

%6. KpaTHOe ABYX uncen. Anroput™m EBkinuma.

97. Ypok 97 (193). CnoxeHue 1 BHIYUTaHHUE OCTATKOB. Y MHOXKEHHE OCTaTKOB

98. Ypoxk 98 (194). CpaBHEHUS LIEIBIX YUCENT IO MOJTYJII0 HATYPAIbHOTO YUCIIa

99. Ypok 99 (195). Pemenne ynpaxHeHwuii o reme «JlereHne ¢ octaTKomM»

100. Ypoxk 100 (196). ITpoBepounas pabota no Teme «Hucna u BerunciaeHus. JlenuMocTb

I'naBa 9. ®yukuuu: Jluneiinas pyHkuus
§ 1. JInneitnasa pyHkuus, eé cBoiicTBa u rpadpux

101. Ypoxk 101 (201). [Tpsmast nponopuroOHAIBLHOCTH U €€ rpaduK

102. VYpoxk 102 (202). Pemenue 3anau no teme «lIpsimasi mpornopiuoHanbHOCTh U €€ TpapuK»

103. VYpoxk 103 (203). JIuneitHas ¢pyHkuus, e€ cBoiictpa. I'paduk nmuHelHON GyHKIMN

104. VYpoxk 104 (204). Pemenue 3anau o teme «JIuHeiinas pyHKuus»

105. Ypoxk 105 (209). OcHOBHOE CBOWCTBO JTMHEWHOW (DyHKIIUU

106. Ypok 106 (210). JIuneitnast pynkuums, rpad@uk KOTOpoi NPOXOANUT Yepes JBe 3aJaHHbIEe TOUKU
107. Ypoxk 107 (211). BzaumHoe pacnonoxxeHue rpapuKkoB JTUHEHHBIX (QYHKIUH

108. VYpoxk 108 (212). JIuneitnble pyHKINHN ¢ TapaMeTpamMu

§ 2. I'padux pyHkuun y = | x |
109. Ypok 109 (217). ®yukuus y = | X |, ee cBoiicTBa U rpaduk

110. VYpok 110 (218). Pemienue npaktuyeckux 3aaad




§ 3. Kycouno-3agannbie GpyHKIIUU

111. VYpoxk 111 (219). Kycouno-nuneiinbie GpyHKIUN

112. Ypok 112 (220). Pewienue npaktuyeckux 3anad

113. Ypok 113 (225). O606mieHne n3ydeHHoro Mmatepuania mo reme: «Oynkuuu. JInnelnas
bYHKIHSY

114. Ypox 114 (226). [IpoBepounas padbota o teme: «PyHkuuu. Jlnneitnas GyHKIus»

I'maBa 10. YpaBHeHus1 u cucteMbl ypaBpHeHHil. CHcTeMbl JMHEIHBIX YPaBHEHU
§ 1. YpaBHeHue ¢ AByMs nnepeMeHHbIMHA

115. VYpoxk 115 (227). JIuneitHoe ypaBHEHUE C IBYMS IEPEMEHHBIMU

116. Ypok 116 (228). I'paduik TMHEHHOTO YpaBHEHHUS C ABYMS IEPEMCHHBIMU

§ 2. CucreMbl JJMHEHHBIX ypaBHeHUI

117. VYpok 117 (233). IlonsTHE cUCTEMBI TUHENHBIX YPAaBHEHU

118, VYpok 118 (234). I'paduuecknii METOT pEeIICHUS] CHCTEMbI JTMHEHHBIX YpaBHEHUH C ABYMS
MePEMEHHBIMHU

§ 3. Peuienne cucreM JTUHEHHBIX YPaBHEHU

119. Ypok 119 (235). Meron cinoxeHus! 1151 pEIIeHHs] CUCTEM JIMHEHHBIX YpaBHEHHM

120. Ypok 120 (236). Pemienue cucreM JIMHEWHBIX YPaBHEHUN METOJOM CIIOKECHHS

121. Ypok 121 (241). Meroa nmoaAcTaHOBKY JIs PEIICHUS] CUCTEM JTMHEHHBIX YpaBHEHUN

122. Ypok 122 (242). Peuienue cucteM JIMHEWHBIX YPAaBHEHUN METOJIOM MOJICTaHOBKHU

§ 4. Cucrema ABYX JIMHEHHBIX YPABHEHHI € IBYMsI IEPEMEHHBIMH KaK MOJeJIb PeaJbHON CUTYyallul
VYpox 123 (243). Pemenue 3a1a4 npu MoMOIIM CUCTEM JIMHEWHBIX YpaBHEHUMN: 3aauu Ha

123.
JIBUKCHHE

124, VYpok 124 (244). Pemenue 3a1a4 npu MOMOIIM CUCTEM JIMHEWHBIX YpaBHEHUN: 3aauu Ha
pPacTBOPBI, CMECH U CILIABBI

125. VYpok 125 (249). Pewienue npukiaaHbIx 3a1a4d

126. VYpox 126 (250). Pemenue npumepoB u 3a1a4 1o teme «CUCTEMBI TUHEUHBIX YPaBHEHUI

127, Ypok 127 0(25 1). O6061meHne n3yueHHoro Marepuana no teme: «CrucreMa JHHEHHBIX
YpaBHECHHI

128. VYpox 128 (252). [Ipoepounas pabota o teme: "Cucrema JMHEHHBIX ypaBHEHHI"

I'naBa 11. IloBTOpeHne OCHOBHBIX MOHSITHI M MeTOI0B Kypca 7 KJjiacca, 0000meHnune
3HAHMM
129. Ypoxk 129 (257). Bxognast mpoBepouHasi paboTa.

130. VYpoxk 130 (258). KoHcraTupyromiasi KOHTposibHas paboTa | yeTBepTs.
131. VYpoxk 131 (259). Koncratupyromas KoHTposibHas padora II ueTBepTs.
132. VYpoxk 132 (260). Koncratupyromas koHTponbHas padota Il yerBepTs.
133. Vpox 133 (256). UToroBast kKoHTposIbHAsS padoTa.
134 VYpok 134 (266). IloBropenue. OyHKIUU: KOOpAUHATHI U rpaduku. JIuneinas GyHkuns

) Bolpakenus ¢ nepemeHHbIMU. CTeneHb

VYpox 135 (267). [ToTopenne. OmHOWICHB 1 MHOTOWIEHBI. DOPMYITBI COKPAIIEHHOTO

135. YMHOXEHUS. YpaBHEHUS U CUCTEMBI ypaBHEeHUN: JInHelHbIe ypaBHeHHs. CHCTEMBI IMHENHBIX

ypaBHEHUU
136. Ypok 136 (268). IToBropenue. Uncna u Beraucienus. Jlenumocts
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