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HOACHUTEJIBHAA 3AIINCKA

AnreOpa sBIsSIeTCS OJHHMM U3 OINOPHBIX KypCOB OCHOBHOI'O OOILIEro
oOpa3oBaHus: OHa 0OeCreurnBaeT U3yYeHHE IPYTUX TUCIUIUINH, KaK €CTECTBEHHO-
HAay4YHOTO, TaK M TyMaHUTAapHOTO IMKJIOB, €€ OCBOEHHE HEOOXOAUMO s
MPOAOKEHUS 00pa30BaHMS U B TIOBCETHEBHOM *ku3HU. PazButne y oOyuarommxcs
HAYYHBIX TPEJACTABICHUNA O TIPOUCXOXKICHUH M CYIIHOCTH alreOpandecKux
abcTpakiuii, cnoco0e OTpakKeHHUs] MATEMAaTHYECKOM HAyKOM SBICHUN U MPOIECCOB
B IpHUpOAE U OOLIECTBE, POJIM MATEMATHUYECKOrO0 MOJEIUPOBAHUSA B HAYyUYHOM
MO3HAHUH U B MPAKTUKE CIOCOOCTBYET (HOPMUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIIUICHUS, HEOOXOAUMBIX JUIS aJanTalliii B COBPEMEHHOM ITU(POBOM
obOmiectBe. W3yuenue anreOpsl oOecneyrBaeT pa3BUTHE YMEHUS HaOII0ATh,
CpaBHHBAThb, HAXOAWTHb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBAaTh CBOM JICUCTBUS W BBIBOJBI,
dbopmynupoBath yTBepxkAeHUA. OCBOEHUE Kypca anreOpbl 00ecreuynBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUST O0y4JarolmuXcs: OHU HCHOJB3YIOT JEIyKTUBHBIE H
WHIYKTUBHBIE pacCyXIeHHus, 0000IIeHne U KOHKPETU3alnio, adCTparupoBaHue u
aHanoruto. OOyueHue  anrebpe  mpeanonaraeT  3HAYUTEIBbHBIM  OOBEM
CaMOCTOSATENBHON JEATENbHOCTH OOYYaIOMIMXCS, TO3TOMY CaMOCTOSATEIbHOE
pelIeHNe 3a/1a4 ABJIAETCS pealnu3alnuenl 1eITeIbHOCTHOTO MPUHILINAIA 00yUYEHUSI.

B crpyktype mnporpammbl yudeOHOro kypca «AnreOpa» A OCHOBHOIO
oOmiero o0pa3oBaHusi OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE
auHAA: «YKcna M BBIUUCICHUS», «ANTeOpandecKkue BHIPAKEHUN», « YpaBHEHUS H
HepaBeHCTBa», «DyHkium». Kaxmas w3 3TUX COAep)KaTENbHO-METOIMYECKHUX
JMHHANA pa3BUBACTCS HA MPOTHKEHUH TPEX JIET U3YUCHHUS Kypca, B3aUMOICHCTBYS C
APYTUMHU €ro JuHUAMH. B Xome wu3ydeHus ydeOHOTO Kypca oOOydaromumcs
NPUXOIUTCS JTIOTUYECKH PAcCyKIaTh, MCIOIB30BaTh TEOPETUKO-MHOXKECTBECHHBIN
s3bIK. B CBsI3M ¢ 3TUM B Tporpammy ydeOHOTo Kypca «Anredpay BKIIOYCHBI
HEKOTOpPbIE OCHOBBI JIOTWKH, NPEJCTAaBIECHHbIE BO BCEX OCHOBHBIX pa3zzeiiax
MaTEeMaTUYECKOro 00pa3oBaHUsl U CIOCOOCTBYIOIIME OBIAJIECHUIO O0yYarOIIMMUCS
OCHOB  YHUBEpPCAJIbHOTO  MaTemaTudeckoro s3bika. CoJepkareqbHOM U
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOro Kypca «AnreOpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMM «Yucna W BBIUKCICHHUS» CIY)XKHT OCHOBOW st
JabHEHIIIET0 M3Y4YeHHS] MAaTeMaTHKH, CIIOCOOCTBYET PAa3BUTHIO y OOYYarOIIMXCS
JIOTUYECKOTO MBIIUICHUSI, (POPMUPOBAHUIO YMEHHUS TOIH30BATHCS aITOPUTMAaMU, a
TaKKe MPUOOPETEHUIO MTPAKTHUECKUX HABBIKOB, HEOOXOINMBIX ISl TIOBCEAHEBHOU
KU3HU. PazBUTHE MOHATUSA O YHMCIIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
CBSI3aHO C pAIMOHANBHBIMH W HPPANUOHAIBHBIMH YHCIaMH, (OPMUPOBAHHUEM



MPEACTABICHUM O JECUCTBUTEIBHOM 4YHUCJE. 3aBEpPUIEHUE OCBOCHHSI YHMCIOBOU
JIMHUU OTHECEHO K CpeIHeMY 00IieMy 00pa30BaHUIO.

Conepxkanue IByX alreOpandecKkux JUHUN — « ANTeOpaniecKre BhIPAKECHUS
1 «YpaBHEHMS] M HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYaIOLIUXCS
MaTEeMaTUYECKOro amnmnapara, HEOOXOJUMOTo JUIsl pelIeHHs 3aJad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOT'O 00I11ero o0pa3oBaHusl y4eOHbIM MaTepuan TpyHNIUPYeTcs BOKPYT
palMOHANIbHBIX BhIpaKEHUN. Anredpa NeMOHCTPUPYET 3HAUCHUE MAaTEMaTUKU Kak
A3bIKa JUISI TIOCTPOGHUS MAaTeMaTHMYeCKHX MOJENe, ONMHUCAaHMsS MPOLECCOB H
ABJICHUNA peanbHOrOo Mupa. B 3amaum  oOyuyeHuss anreOpe BXOASAT TaKkKe
JalibHEeIllee pa3BUTHE AJTOPUTMUYECKOIO  MBIIUICHUS, HEOOXOJUMOro, B
YaCTHOCTH, JJI1 OCBOEHHS Kypca HHMOPMATUKH, M OBJaJCHHE HaBBbIKAMU
JIEeNYKTUBHBIX paccyxaeHuil. [Ipeobpa3zoBanue cUMBOJBHBIX (OPM CHOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUS, CIIOCOOHOCTEN K MaTEMaTHYECKOMY TBOPYECTBY.

Copnepxanue (GyHKIHOHATBHO-TPAPUUECKON JIMHUN HALEJIEHO Ha MOIy4YeHue
0oOy4YaromMMHCS 3HAaHUUW O (PYHKIUSAX KaK Ba)KHEWILEH MaTeMaTUYeCKOM MOJIenu
JUI ONMCAHUS U MCCIEOBAaHUS Pa3HOOOPa3HbIX MPOLIECCOB U SIBJICHUN B MPUPOJIE
u oOmiectBe. M3yueHune Marepuana CHoCOOCTBYET pPAa3BUTHIO Yy OOYyYaroLIUXCS
YMEHUS MCMOJIb30BaTh PA3IMUHbIE BbIPA3UTEIbHBIE CPEJICTBA S3bIKA MATEMATUKH —
CIIOBECHBIE, CHMBOJHMYECKUE, TIpauuecKkue, BHOCUT BKJIaJd B (POpMUpPOBaHUE
MPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIIM3ALUU U KYJIbTYPHI.

CornacHo yudeOHOMY IUlaHy B 7-9 Kiaccax u3ywaeTcss y4deOHbI Kypc
«Anrebpa», KOTOpPBI BKIIOYAET CIEAYIOLUIME OCHOBHBIE pa3/ebl COJEPKAHUS:
«Yucna ¥ BBIYMCICHUS», «AdreOpanvyeckue BbIpAXKECHHUS», «YpaBHEHUS U
HepaBeHCTBa», « DyHKLIHU.

Ha u3ydenne yyebHoro kypca «Anredpa» orsoautcs B 7 kiacce — 102 vaca
(3 gaca B HezeIIO).



COILEPKAHUE OBYUEHUA
7 KIIACC

Yucaa 1 BBIYHMCICHUA

JpoOu OOBIKHOBEHHBIE M AECATHYHBIE, MEPEX0o] OT OAHOW (OPMBI 3amUCU
npoberr k gpyroil. IloHsTHMe palMOHAJIBHOTO YHCIIA, 3alKCh, CpPaBHEHUE,
YOOpSAJOYMBAHUE  pPAalMOHANBHBIX 4YHcel. ApudMeTrhyeckue JeHCTBUA C
pallMOHAJIBHBIMU 4YHCiIaMU. PelleHue 3a1ad u3 peanbHOM NPAKTUKHA HAa 4acTH, Ha
Ipoou.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTelleM: OIpeleJeHue, Mnpeodpa3oBaHHe
BBIPAKEHUI HA OCHOBE OIpEJeNIeHHMs], 3anich OonbiuxX yncen. [IponeHTsl, 3anuch
MPOLIEHTOB B BUAE APOoOH M ApoOH B BUJE MPOLEHTOB. TpU OCHOBHBIE 33/1a4d Ha
IIPOLIEHTHI, pELICHHUE 3a7a4 U3 PEAIbHOM IIPAKTUKMU.

IIpumeHeHne NPU3HAKOB  ACIMMOCTH, PA3JIOKEHHE HAa  MHOXKUTEIH
HaTypaJbHbIX YHUCEIL.

PeanpHble  3aBUCMMOCTH, B TOM  4ucile MOpsAMas W oOparHas
MIPONIOPLMOHAIIBHOCTH.

AnredpanvecKue BbIpaKEeHUA

IlepemeHHbIE, YMCIOBOE 3HAYECHHUE BBIPAXKECHUSA C IEPEMEHHOM. JlomycTUMBbIE
3HA4YeHHUs NepeMeHHbIX. IIpencrasienne 3aBUCUMOCTH MEXKAY BEJIMYMHAMU B BUJE
bopmybl. Beruucnenus no popmynam. [IpeoOpazoBanne OyKBEHHBIX BbIpaXEHUH,
TOXKJIECTBEHHO paBHbIE BBIpAXKEHUS, IMpaBujia MpeoOpa3oBaHUs CyMM U
MIPOU3BECHUH, IPABUIIA PACKPBITHS CKOOOK U MPUBEIEHUS MOJOOHBIX CIaraeMbiXx.

CBoliCTBa CTENEHU C HATYPAJIbHBIM MOKA3aTEIIEM.

OnHowreHsl 1 MHOrouwjaeHbl. CteneHb MHOrowieHa. CinokeHue, BhIYUTAHMUE,
YMHOXEHUE MHOTIOWICHOB. DOpMysbl COKpPAIIEHHOIO YMHOXEHMs: KBaapaT
CyMMBI M KBaJgpaT pasHoctu. DopMyna pasHOCTH KBagparoB. Pasznoxenue
MHOT'OWICHOB Ha MHOYKUTEIIU.

YpaBHeHUSI U HEPABEHCTBA

VYpaBHeHHEe, KOpeHb YypaBHEHMS, NpaBHia MpPeoOpa3oBaHUs ypaBHEHUS,
PABHOCUJIBHOCTb YPaBHEHUN.

JIuHeliHOE ypaBHEHHME C OJHOW IIEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
YpPaBHEHHMs, PEIICHUE JHUHEHHBIX YypaBHeHUW. CoOCTaBJIEHUE YpaBHEHUH IIO
YCIIOBHIO 3a7auu. Perenne TeKCTOBBIX 3a/1a4 C [IOMOILBIO YPABHEHUM.

JIuneitHOe ypaBHEHUE C ABYMs MEPEeMEHHBIMU U ero rpaduk. Cucrema IByx
JIMHEMHBIX YpPaBHEHHUM C JAByMs IIepeMEHHbIMHU. PemeHue cucreM ypaBHEHUH
Ccoco0OoM MoACTaHOBKU. [Ipumepsl pelieHHs TEKCTOBBIX 3a7ad C IOMOIIbIO
CUCTEM ypaBHEHUU.

DyHKUUHA



Koopaunara Touku Ha npssMoi. YncmoBble IpOMEKYTKH. PaccTosiHue Mexay
JBYMsI TOYKAMU KOOPJAUHATHOU IPSIMOM.

[IpsimoyronbHas cucrema kKoopauHat, ocu Ox u Oy. AlGcuucca U opJMHATA
TOYKHU Ha KOOPAMHATHOU MIIOCKOCTH. [Ipumepsl rpagukoB, 3a1aHHBIX (popMyiaMu.
Urenne rpadukoB peanbHbIX 3aBucuMocted. Ilonsarue dyukuuu. I'paduk
¢bynkuuu. CpoiictBa pyHkuui. Jluneitnas gpynkuus, e€ rpadux. I'paduk pyHknun
y = |x|. I'paduueckoe peuieHne IUHEHHBIX YpPaBHEHUNW U CUCTEM JIMHEHWHBIX
YPaBHEHHUM.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA ITPOI'PAMMDBbI
YYEBHOI'O KYPCA <«AJII'EBPA» HA YPOBHE OCHOBHOI'O
OBIIETI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJbTATHBI

JInyHOCTHBIE pe3yJbTaTbl OCBOEHHS MpOrpaMMmbl  ydyeOHOro Kypca
«Anrebpa» XapaKTepu3ylTCs:

1) maTpuoTHYeCcKoe BOCIMTAHHE:

[IPpOSIBJICHUEM HMHTEpeca K IIPOLJIOMY M HAacTOSAILIEMY POCCHMCKOU
MaT€MaTUKH, I[EHHOCTHBIM  OTHOLIEHHMEM K  JIOCTHXKEHHUSIM  POCCHICKHX
MAaT€MaTUKOB M POCCUMCKOM MaTEMAaTHYECKOM IIKOJIBI, K HCIIOJIb30BaHUIO 3THX
JOCTHKEHU B IPYTUX HAyKaX U MPUKIAJHBIX cPepax;

2) rpa:kaaHcKoe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO O0S3aHHOCTEN IpaKJaHWHA U pealli3aluu ero
npaB, TMPEACTAaBICHUEM O MAaTeMAaTHYECKUX OCHOBax (HyHKIMOHUPOBAHUS
pa3IUYHbIX CTPYKTYp, ABJICHUN, MPOLEAYp I'PaxIaHCKOTro oOuiecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO dTUYECKHUX MPOOJIeM, CBI3aHHBIX
C MPaKTUYECKUM IPUMEHEHUEM JOCTH)KCHUN HAyKH, OCO3HAHUEM BaKHOCTHU
MOPaJIbHO-3THYECKUX IPUHIUIIOB B AESITEIBHOCTH YYEHOTO;

3) TpyAOBO€ BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTHUBHOE Y4YaCTHE B PEIICHUM NPAKTUYECKUX 3a1ay
MaTeMaTU4YECKOW HalpaBIE€HHOCTH, OCO3HAHUEM BAXKHOCTH MATEMATHYECKOIO
oOpa3oBaHus Ha MNPOTSHKEHUU BCEW JKU3HM JJIsl YCHEIIHOW MpodeccHoHanbHON
JESTEIbHOCTH W Pa3BUTHEM HEOOXOJIMMBIX YMEHUH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM MHJIUBHUIYaTbHOU TPAEKTOPUU 0Opa30BaHUS U )KM3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHME:

CHOCOOHOCThIO K OMOLIMOHAIBHOMY M 3CTETHYECKOMY  BOCIPHUSATHUIO
MaTEeMaTUYECKUX OOBEKTOB, 3aJay, PELIEHUW, PaCCYKJIEHUW, YMEHUIO BUIETh
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O NMO3HAHMSL:

OpHUEHTalMel B JEATEIIBHOCTH HA COBPEMEHHYIO CHCTEMY HAay4YHBIX
MIPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS YEJIOBEKA, MPUPOIBI U
oOmiecTBa, MOHMMAHMEM MAaTEMaTHUYeCKOM HayKh Kak c@epbl 4Yel0BeYeCKON
NEATEIBbHOCTH, JTANOB €€ pPa3BUTUSA M 3HAYMMOCTH JUIS PA3BUTHUS LUBUIN3ALNH,
OBJIQJICHUEM SI3BIKOM MAaT€MaTUKH U MAaTEMAaTHYECKON KYJIbTYpOH KakK CPEICTBOM
IIO3HAHUS MHpA, OBJIAJECHUEM MNPOCTEUIINMHM HAaBBIKAMHU MCCIIEN0BATENbCKON
NEATEIBbHOCTH;



6) ¢usuyeckoe BocnuTaHHe, (popMHpPOBaHHE KYJAbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1arONMOJIyYHst:

TOTOBHOCTBIO MPUMEHATh MaTEMaTHYECKHE 3HAHMS B HMHTEpPECax CBOETO
3MI0pOBbsl, BEACHHMS  3J0pOBOrO  oOpa3za  Ku3HM  (30pOBOE  MHUTaHUE,
cOalaHCUPOBAHHBIM pPEXUM 3aHATUH W OTHObIXa, peryjaspHas ¢usndeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pediekcHuu, NpPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOTO e MpaBa JIPyroro 4eJ0BeKa;

7) 3K0JI0TH4YeCKOe BOCTIMTAHME:

OpUEHTaluel Ha MPUMEHEHHWE MAaTeMAaTUYeCKUX 3HAHUM Ui pelieHus 3a1ay
B 00JIaCTU COXPAHHOCTH OKpY)Kaloled Cpelbl, IUIAaHUPOBAHUS MOCTYNKOB U
OLICHKM HUX BO3MOXHBIX MOCIEACTBUN [UIsl OKpYy)Kalouled cpenbl, OCO3ZHAHHEM
rJ100aJIbHOTO XapaKkTepa 3KOJOTHYECKHUX MPOOIeM U MyTel UX pelIeHus;

8) aganTanusi K M3MEHAIIUMCH YCJIOBUSIM COLUAJIBHON W NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEHCTBUAM B YCJIOBHUSX HEOINPEAEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEU KOMIIETEHTHOCTH 4Yepe3 MPAKTUUYECKYIO JESTEIbHOCTh, B TOM YHCIIE
YMEHUE YUUTbCS Yy JIPYTUX JIIOJIe, mpuoOperaTh B COBMECTHOM JEeATEIbHOCTH
HOBBIE 3HAHUS, HABBIKYA U KOMIIETEHILIUU U3 OIbITa APYTHUX;

HEOOXOJUMOCThIO B (OPMUPOBAHMU HOBBIX 3HAHUM, B TOM 4YHUCIE
(bopMyIMpOBaTh UAEH, MOHATHUS, TUIOTE3bl 00 OOBEKTAX U SBJICHUSAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEPUIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallMI0 Kak BBI30B, TPEOYIOMIMII KOHTPMEp, KOPPEKTUPOBATH
NPUHUMAEMbIe pEHIeHUs M JeWUCTBUS, (POpPMYJIHMpOBaTh M OLEHUBATH PUCKU U
MOCJIEICTBUS, (OPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/ibHBIE YHHBEPCAJIbHBIE YUeOHbIE 1eHCTBUS

ba3oBble 1oruueckue AeMcTBUA:

e BBUIBIIATh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU MAaTEMAaTUYECKUX
OOBEKTOB, MOHATHUW, OTHOIIEHHH MEXAYy TMOHATUAMH, (POPMYIUPOBATH
OnpejieieHus]  MOHATUW, yCTaHABIMBATh  CYIIECTBEHHBIH  NpPHU3HAK
Kjaccu(ukanuy, OCHOBaHMS Il OOOOIIEHHS WU CpPaBHEHUS, KPUTEPUU
MIPOBOJUMOTO aHAJIMN3a;

e BOCIHpPUHUMATH, (QOPMYIHpPOBATH M  NPEOOPA3OBBIBATH  CYXKIACHHUS:
YTBEpAUTENbHbIE M OTpHIATeNIbHbIE, €IMHUYHbIE, YacTHblE M 0OIIue,
YCIIOBHBIE;



BBISBIISITh ~ MAaTeMaTHYeCKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
NpoTUBOpeYMss B (pakTax, JaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSX,
npeajgaraTb KpUTEPUH JUIsl BBISIBJICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUUIA;
7eNlaTh BBIBOJABI C HCIOJB30BAHUEM 33aKOHOB JIOTMKH, ACNYKTUBHBIX H
MHAYKTUBHBIX YMO3aKIIIOUEHHUI, YMO3aKJIIOUEHHH 110 aHAJIOTUH;

pa30upaTh J0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUHN (TIPSMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSTEIBHO HECIOXKHBIE JI0Ka3aTesIbCTBA
MaTeMaTu4eckux (hakTOB, BBICTPAUBaTh apryMEHTAlUI0, MPUBOAUTD
MPUMEPHI U KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Crnoco0 peleHuss y4eOHOW 3amaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEILIEHUs, BbIOMpaTh HamOoJiee NOAXONAIUNA C YUYETOM
CaMOCTOSATENLHO BbIICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBare/bCKue JeiiCTBUS:

HCIIOJIh30BaTh BOIMPOCHI KaK HCCIEAOBATEIbLCKUN WHCTPYMEHT IMO3HAHUS,
(bopMyIMpoBaTh BONPOCH], (PUKCHUPYIOIIME MPOTHUBOpPEUHE, MpOoOIEMY,
CaMOCTOSITEJIbHO yCTaHABJIMBaTh HMCKOMOE U JlaHHO€, (OpPMHUPOBATh
TUIIOTE3Y, apTYMEHTUPOBAThH CBOIO TO3UIINI0, MHEHUE;

MPOBOJAUTH IO CaMOCTOSATEIIBHO COCTaBIICHHOMY IUIaHY HECIOXKHBIN
HKCIIEPUMEHT,  HEOOJbIIOE  HCCIEJOBAaHWE 1O  YCTaHOBJICHUIO
OCOOCHHOCTEM MAaTEeMaTHYCCKOI0 OOBEKTa, 3aBHCUMOCTCH OOBEKTOB
MeXy coOO0M;

CaMOCTOSITEILHO (DOPMYJIHPOBATH OOOOIICHUSI U BBIBOJIBI TIO pe3yJibTaTam
MPOBEAEHHOTO HAOIIOICHUsI, UCCIEOBAaHMs, OIEHHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTATOB, BEIBOJOB U 000OIIEHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE MpOIECcca, a TaKKEe BBIABUTATh
MPEANOJIOAKEHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBUSIX.

PaGora ¢ unpopmaunmeii:

BBISIBIISITh HEJIOCTATOYHOCTb W H30BITOYHOCTh HWH(OpPMAIUH, JAHHBIX,
HEO0OXOUMBIX JJIsl pelIeHMS 3aauH;

BbIOMpATh, AHAIU3UPOBATh, CHCTEMATHU3UPOBaTh M HHTEPIPETUPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUIOB U (OPM MPEACTABICHHUS;

BbIOMpaTh (OopMy TpeacTaBieHUs HHPOPMALMU W HWLIIOCTPUPOBATH
peliaeMble 3aJayd CXEMaMM, JuarpaMMami, HHOM Tpadukol Hu ux
KOMOMHAIIMSIMHU;

OLICHMBAaTh HAJAEKHOCTh MH(POPMALMHU MO KPUTEPUSM, MPEIJIOKEHHBIM
YUHUTENEM WU CPOPMYITUPOBAHHBIM CAMOCTOSATENBHO.

KoMMyHuUKaTHBHBbIC YHHMBEpPCAJIbHbIC Y4eOHbIE AeHCTBHSA:

BOCHPUHUMAaTh U  (GOPMYJIUPOBATH CYX ACHUS B COOTBETCTBUHM C
YCIOBUSIMHU U LEJISIMU OOLIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO



TOYKY 3PEHHS] B YCTHBIX M MHUCbMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS IO
X0y pelIeHus 3a/la4yi, KOMMEHTUPOBATh MOJYyUYEHHBIN pPe3yJIbTarT;

B X0J1€ OOCY’KJIeHU 337aBaTh BOIIPOCHI M0 CYIIECTBY 00OCYKIaeMOIl TEMBI,
po0IeMBbl, pemaeMoi 3a/1auu, BHICKAa3bIBaTh UJIEU, HALIEJIEHHbIE Ha MOUCK
pELICHMs, COIMOCTaBIATh CBOU CYXACHHUS C CYXICHUSAMH JIPYyTUX
YYaCTHUKOB Juanora, oOHapy>XMBaTh pa3iu4le€ U CXOJICTBO IMO3MIIMH, B
KOppeKTHOU GopMe HopMyaupoBaTh pa3HOTIACHs, CBOM BO3PAKEHNUS;
NpPEACTaBIATh  PE3yNbTaThl  pelIeHUus  3a7add,  JHKCIEpPUMEHTAa,
UCCIEIOBAHMsI,  MPOEKTa,  CaMOCTOSITENIbHO  BbIOMpath  (dopmar
BBICTYIUICHHUS C YYETOM 3aj1ay PE3EHTAIMU U OCOOEHHOCTEH ayJUTOPUH;
NOHUMaTh W KCHOJb30BAaTh  NPEUMYLIECTBA  KOMAaHJAHOW  H
WMHJMBUIyaIbHON pabOThl IpU pEHIEHUH YYEeOHBIX MaTEMAaTUUECKUX 3a]1ay;
IPUHUMATh LEJIb COBMECTHOHN IESTENbHOCTH, MJIAHUPOBATh OPraHU3ALINIO
COBMECTHOM paboThl, pacmnpenensTb BHIbI pabOT, IO0roBapuBaThHCH,
o0CcyXaTh MPOIIECC U pe3yJbTaT padoThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIIOIEH;

y4acTBOBaThb B TIPYIIOBbIX QopMax paboTel (0OCyxkaeHusi, OOMEH
MHEHHUSMH, MO3TOBbIE IITYPMbl W JpPYTHE), BBINOJHATH CBOKO YacTb
paboThl U KOOPJAUHUPOBATH CBOU JEHCTBUSA C APYTUMHU YJI€HAMU KOMAaHJBbI,
OLICHMBAaTh Ka4eCTBO CBOEr0 BKJaJa B OOLIMN NPOIYKT MO KPUTEPUSIM,
c(OpMyTUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBUSI.

PeryasiTuBHbIe yHUBePCAJbHbIE YUeOHbIE J1eiiCTBUA
Camoopranusanus:

CaMOCTOSATENILHO COCTAaBIAThH IUIaH, arOPUTM pEUIeHUs 3a7adyu (WU ero
4acTh), BBIOUpaATh COCOO pelIeHUs C YYETOM HMMEIOUIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUpPOBaTb U KOPPEKTHPOBATH
BapUaHThI pelIeHUI ¢ y4ETOM HOBOM MH(MOpMAIIUK.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

BIIaJIeTh Ccroco0aMu  CaMOINPOBEPKH, CaMOKOHTpPOJsS Tpoliecca U
pe3yJibTaTa peluIeHUs MAaTEMATUYECKOM 3a/1a4H;

NpPEIBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IpPH PEUICHUU
3aJla4i, BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, HAWIEHHBIX OMMOOK, BBISIBICHHBIX TPYIHOCTEH;
OIIEHUBATh COOTBETCTBUE PE3yJbTaTa ACATEIBHOCTH IMOCTABICHHOW LEIU
U YCJIOBUSIM, OOBSCHSITH MPUUYUHBI JOCTHXKECHUS WM HEIOCTHXKECHUS 1IEIH,
HaxXOJUTh OMHMOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIBTATBI



K xoHmy oOydenuss B 7 kjacce oOydarouiuicsl MOJYYUT CIEIYIOIINE
MpEeIMETHbIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUA

BrinonHATh, coyeTass yCTHbIE U IMHUCbMEHHBIE NPUEMBI, apumeTHdecKue
JEUCTBUS C pallMOHAIBLHBIMU YHCIIAMHU.

HaxonuTe 3HayeHUsi YUCIOBBIX BBIPAXKEHUM, NMPUMEHATH pPa3zHOOOpa3HbIE
CocO0bl U MPUEMBI BBIUMCICHUS 3HAUYEHUN JPOOHBIX BBIPAXKEHUMN, COJEPIKALIUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexoauTh OT ogHOW (POPMBI 3aMCU YHCENl K APYroil (mpeoOpa3oBbIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JE€CATUYHYIO, B
YaCTHOCTHU B OECKOHEUHYIO JECATUYHYIO IPOOBb ).

CpaBHUBATh U YIOPSI0YUBAThH PALIMOHATIBHBIE YHCTIA.

OKpyIJITh Yucha.

BEITIOJIHATS PUKUIKY U OLIEHKY PEe3yJibTaTa BHIYMCIICHUN, OLIEHKY 3HaYeHUI
YUCJIOBBIX BBIpQKEHUN. BBINOMHATH NEHCTBUA CO CTENEHSMHM C HATypaJbHBIMU
MOKa3aTeIMH.

[IpumMeHsAT,  NpU3HAKKM  JEIMMOCTH,  pa3J0OXKEHHE HAa  MHOXKUTEIU
HATypaJdbHBIX YUCEIL.

PemaTh NpakTUKO-OPUEHTHPOBAHHBIE 3a/layd, CBA3AHHBIE C OTHOUICHUEM
BEJIMYMH, MPONOPLHUOHATBHOCTBIO BEJIWYMH, NPOLEHTAMU, WHTEPIPETHPOBATH
pe3ynbTaThl peleHus 3a/lady ¢ y4€TOM OrpaHUYEHMM, CBSA3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

AnredpanvecKue BbIpaKeHUA

Hcnonb3oBaTh anreOpanyecKkyt0 TEPMHUHOJIOTHIO U CHUMBOJIMKY, TPUMEHSTh
e€ B Impolecce OCBOCHHs yueOHOro Marepuarna.

Haxonute 3HaueHusi OyKBEHHBIX BBIPAXEHUW NPU 3aJaHHBIX 3HAYEHUSAX
MEePEMEHHBIX.

BeimonHaTh  mpeoOpa3oBaHUs  LENOTO  BBIPAXKEHHST B~ MHOTOYJIEH
MPUBEJCHUEM MOIOOHBIX CIIaraéMbIX, PACKPHITHUEM CKOOOK.

BBITIONIHAT YMHOXKEHHME OJHOWIEHAa Ha MHOTOYJIEH M MHOTOWIEHa Ha
MHOTOWIEH, IPUMEHATH (POPMYJIbI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCylecTBIATh PA3JIOKEHUE MHOTOWIEHOB HA MHOXHUTEIH C MOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIIero MHOXHUTENS, TPYNNUPOBKU  ClaraeéMbIX,
npuMeHeHUs! (HOPMYJT COKPAIIEHHOTO YMHOKEHHUS.

[IpumeHsaTh Npeodpa3oBaHUsI MHOTOYJICHOB JUIsl PEIICHUS Pa3iIMYHbIX 3a]a4y
U3 MaTeMaTHKHU, CMEXHBIX IPEIMETOB, U3 pealbHON MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTENEHEH € HaTypaldbHBIMHM IOKA3aTESIMU ISt
npeoOpa3oBaHUsl BRIPAKCHUIA.

YpaBHeHUSI U HEPABEHCTBA



Pemate siMHENHBIE ypaBHEHUS C OJHOM IIEPEMEHHOW, IIPUMEHSs IpaBuia
Iepexo/1a OT UCXOJHOIO YPABHEHHMS K paBHOCUIBHOMY emy. [IpoBepATs, ABnseTCs
JIM YUCJIO KOPHEM ypaBHEHUS.

[IpumensTh rpaduyeckre METOIbI MPU PEUICHUU JTUHEHHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map YKCEN, SBISIOMIUXCA pPEIICHUEM JUHEHHOTOo
YPaBHEHHUS C ABYMS IEPEMEHHBIMH.

Crpoutb B KOOPAMHATHOM IUIOCKOCTH TpaduK JUHEHHOTO YpaBHEHUS C
IBYMSl TIEPEMEHHBIMM, MOJIb3YSICh TpadUKOM, MPUBOAUTH NPUMEPHI PpELICHUS
YpaBHEHUS.

Pemrats cucremsbl ByX JUHEHHBIX YPAaBHEHUH C ABYMs IIEPEMEHHBIMH, B TOM
quclie rpaduuecku.

CocraBisaTh M pelaTh JUHEWHOE YPABHEHHWE WM CHUCTEMY JIMHEHMHBIX
YPaBHEHHI IO YCJIOBUIO 3aauyd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M MOJyYEHHBIN pe3yJIbTarT.

DyHKUUHA

N300pakaTth Ha KOOPAMHATHOW MPSIMOU TOUYKH, COOTBETCTBYIOIINE 33JaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbI, 3aIMChIBATh YACIOBBIE IPOMEKYTKH Ha
anreOpanyecKkoMm si3bIKe.

OTtMeuaTh B KOOPJMHATHOM IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOPAWHATAaM,
cTpouTh rpaduku auHeHbIX GyHKIMA. CTpouTh rpaduk GyHKIUU Y = [X].

OnuceiBaTh € TOMOUIBIO (PYHKIMI HM3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTb, BpEMs, pPACCTOSHHE, LE€HA, KOJIUYECTBO, CTOMMOCTb,
MPOU3BOAUTENBLHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonute 3HaueHne pyHKIMH 1O 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cnocoO NpeACTaBIE€HUS W aHalu3a HH(POpMaLUU,
U3BJIEKATh U MHTEPIPETUPOBATH HHPOPMALIUIO U3 TPAPUKOB peaTbHbIX IPOLECCOB
Y 3aBUCUMOCTEM.

K xoHmy oOydenuss B 8 kuacce oOydaromiuiics MOJYYUT CIIEIYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Yucaa 1 BBIYMCICHUA

Hcnonp30BaTh HadalbHBIE NPEACTABICHUS O MHOKECTBE JIEUCTBUTEIBHBIX
qucell JUIsl CPAaBHEHMS, OKPYIJICHHUS] U BBIYMCIEHUH, N300paXkaTh ACHCTBUTEIbHBIC
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

[IpumeHsATs TOHATHE apU(PMETHUECKOro KBAJPATHOIO KOPHS, HAXOAUTh
KBaJIpaTHbIE KOPHH, MCIOIb3Yys MPU HEOOXOAUMOCTU KaJIbKYJATOP, BBINOITHATH
npeoOpa3oBaHusl BBIPAKEHUM, COJIEpXKAIlMX KBaJpaTHbIE KOPHH, HCIOJb3YS
CBOWCTBA KOPHEM.



Hcnonb3oBaTh 3anmucu OONBIIMX W MajbIX YUCEN C MOMOIIbIO JECATUYHBIX
npoOeit u creneneit yucna 10.

AnredpanvecKue BhIpaKEeHUA

[IpuMEHATP TOHATHE CTENEHM C LEJIbIM  IOKA3aTelIeM, BBIINOJIHATH
npeoOpa3oBaHus BbIpAXKEHUH, COAEPKALUX CTEEHH C LIETbIM MOKa3aTeIeM.

BEITIONIHATE TOXKJIECTBEHHBIE MPEOOPa30BaHUSl PALMOHANIBHBIX BBIPAKEHUI
Ha OCHOBE MPaBUJI ACHCTBUI HaJ MHOTOYJIECHAMU U alnredpandyecKuMu ApoosiMu.

PackitanpiBaTh KBaApaTHBIN TPEXUWIEH HA MHOKUTEIU.

[IpumeHsaTh npeobpa3oBaHus BbIpRXKEHUH ISl pEIICHMs Pa3IndHbIX 33/1a4 U3
MaTE€MaTUKH, CMEXHBIX IPEIMETOB, U3 PEAIBHON PAKTUKHU.

YpaBHeHHs U HEPAaBEHCTBA

Pemrate sMHENHBIE, KBaJpaTHBIE YPAaBHEHUS W PalMOHAJIbHBIE YPaBHEHHS,
CBOISILIMECS K HUM, CUCTEMBI IBYX YPABHEHHM C IBYMS IIEPEMEHHBIMU.

IIpoBoauTh mpocTENIINE UCCIECIOBAHUS YPABHEHUN U CUCTEM YpPaBHEHUH, B
TOM YHCJIE C MPUMEHEHHEM IpapuuecKux NpeacTaBieHui (ycTaHaBIMBAaTh, UMEET
JY YpaBHEHUE WM CHCTEMA YPABHEHHUM PELIEHUs, €CIU HUMEET, TO CKOJIBKO, U
npouee).

[lepexonuTh OT CIOBECHON (POPMYIUPOBKH 3ajaud K €€ aireOpandeckoi
MOJENH C TIOMOLIBIO COCTABJIEHHS YPABHEHMS WM CHCTEMBl YpaBHEHUU,
MHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 337a4M MOJYYEHHBIN PE3YIIbTAT.

IIpuMeHAThP CBOWCTBA YHUCIOBBIX HEPABEHCTB MJIsi CPAaBHEHUS, OLEHKH,
pelIaTh JUHEUHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM M HMX CHUCTEMBI, JABaTh
rpa@UyuecKyl0 WUIIOCTPALMI0 MHOXXECTBA PEIICHU HEpaBEeHCTBA, CUCTEMBbI
HEPABEHCTB.

DyHKUUH

[loHumaTh U MCHONAB30BATh (PYHKUMOHAIBHBIE MOHSTHS U SA3BIK (TEPMHHBI,
CUMBOJIMUECKUE 0003HAUYCHUs), OMNPENENATh 3HAY€HHE (PYHKIHUH IO 3HAYCHUIO
apryMeHTa, ONpeAeiATh CBOMCTBA (PYHKIUU 1O €€ rpauKy.

Crpoutb rpapuku 351eMeHTapHbIX (PYHKIMUNA BUAA:

y=kix,y =x2,y = x3,y = |x|, y = VX, ommCBIBaTh CBOIiCTBA UHCIOBOIL
byHkiuu 1o e€ rpaduxy.

K xoHmy oOydenuss B 9 kuacce oOydaroniuiics MOJYYUT CIEIYIOIIHE
MIPEAMETHBIE PE3YIIBTATHI:

Yuciia ¥ BBIYUCTICHUA

CpaBHUMBATH U YNIOPSAAOYMBATH PALMOHAJIBHBIE U HPPAMOHAIBHBIE YUCIIA.

Beimonuars  apudmMernyeckue JEHCTBUS C  PalMOHAIBHBIMU  UYHCIAMU,
coueTrass YCTHbIE W IHCbMEHHBIE MPUEMBI, BBIIOJHATH BBIYUCIEHUSA C
MppALMOHATBHBIMU YUCIAMU.



HaxomuTe 3HaueHus CTemeHew C LeNbIMHA I[OKAa3aTelsiIMU U KOPHEH,
BBIUMCJIIATh 3HAUECHUS YUCIIOBBIX BBIPAKEHUM.

OKpyIJIsITh IEUCTBUTENBHBIE YHCIA, BBIIOJHATH NPUKHUIKY pE3yJbTara
BBIYHCIICHUH, OLIEHKY YMCIJIOBBIX BBIPAKCHUN.

YpaBHeHHs U HEPAaBEHCTBA

Pemate siMHENHBIE M KBaJIpaTHBIE YpPAaBHEHUs, YPAaBHEHM:, CBOAALIMECST K
HUM, IIpOCTENIINE APOOHO-pAIIMOHATIbHbBIE YPABHEHUS.

Pemate cuctembl BYX JMHEWHBIX ypPaBHEHUW C JABYMS IEPEMEHHBIMU M
CUCTEMBI ABYX YPaBHEHUH, B KOTOPBIX OJJTHO YPAaBHEHUE HE SIBJISICTCS JIMHEUHBIM.

Pemath TekcTOBBIE 3a7aun  anreOpanyeckuM CIOCOOOM € MOMOIIBIO
COCTABJICHUsI YPaBHEHUS WM CUCTEMBI IByX YPAaBHEHUH C JBYMsI IIEPEMEHHBIMU.

IIpoBoauTh mpocCTENIINE UCCIECIOBAHUS YPABHEHUN U CUCTEM YpPaBHEHUH, B
TOM YHCJIE€ C MPUMEHEHHEM IpapuuecKux NpeacTaBieHui (ycTaHaBIMBAaTh, UMEET
JM ypaBHEHUE WA CUCTEMA YPAaBHEHUH PEIICHUs, €CIIM UMEET, TO CKOJIbKO, U
npouee).

Pemate nuHeliHbIE HEpaBEHCTBAa, KBAJpaTHbIE HEPAaBEHCTBAa, HM300paxaThb
pElLIEHUE HEPAaBEHCTB HA YMCIIOBOM IPSIMOM, 3alMCBHIBATH PELICHHUE C IOMOUIBIO
CUMBOJIOB.

Pemate  cucTeMbl  JIMHEMHBIX  HEPAaBEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBAJApPAaTHOE HEPABEHCTBO, H300pa)kaTh pEUICHUE CUCTEMBbI
HEPABEHCTB HA YHUCJIOBOU IIPSIMOM, 3alIUCHIBATH PELICHUE C IOMOLIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPU PELICHUU PA3JIMYHBIX 3a1a4.

DOyHKUUHA

PacnioznaBaTh (yHKIMHM H3y4YyeHHBIX BUAOB. [loKa3bIBaTh CcXeMaTHYECKU

pacrnoyioKeHNe Ha KOOPAMHATHOW IJIOCKOCTH rpa@ukoB (GpyHKUMM Buaa: y = kx, y
=hke+b y=kix y=ax2 +bx +c¢ y=x3 y=1x y = |x|, B 3aBHCHMOCTH OT
3HauYeHUN KO3 PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMA.

Crpoutb U M300pa)kaTh CXEMAaTUYECKH TpaUKU KBaJPaTUUHBIX (DPYHKIIHM,
OMMCHIBATH CBOMCTBA KBAPATUUHBIX (PYHKIUH MO UX rpadukam.

Pacnio3HaBaTh KBaJpaTUyHyO (QYHKIUIO 1O (opMmyse, IPUBOAUTHh IPUMEPHI
KBaIpaTUYHBIX (DYHKLIMIA U3 peabHOM )XKU3HU, (PU3UKHU, TEOMETPUH.

YuciioBbIE OCIEI0BATEILHOCTH U IPOIrPECcCHH

PacriozHaBaTh apu(pMETHUYECKYI0O U TE€OMETPUYECKYIO MPOTrPeccUur IMpHu
pa3HBIX CIOcO0ax 3a4aHMs.

BbBITIONIHATE ~ BBIYMCIEHUS C  HUCIOJb30BaHWEM (GOpMyJ n-ro  4jeHa
apuPMETUIECKON 1 TeOMETPUUYECKON MPOrpeccuii, CyMMbI IEPBBIX N YIEHOB.

N300paxkath ujeHbl MOCIEAOBATEILHOCTH TOYKAMU Ha KOOPJMHATHOMN
IIJIOCKOCTH.



Pemate 3agaum, CBsA3aHHBIC C YHCIIOBBIMH IOCICAOBATEILHOCTSIMH, B TOM
YHCIIC 3a/1a4U U3 PEATHHOM JKU3HH (C HMCIOJIB30BAHUEM KaJIBKYJIATOPA, MU(PPOBIX
TEXHOJIOTHIA).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoimuecTBo yacoB JIeKTPOHHbIE
No /11 HaumeHnoBaHue pa3iejioB U TeM (uudposbie)
) NMPOrpamMMmblI Bcero KoRTpoihHLL HpaxTuyeckn o0pa3oBaTeJIbHbIE
e padoThl e padoThI pecypebi
bubauoreka [JOK
Uucna u Beruucnenus. PaunonanbHbie
1 25 1 0 https://m.edsoo.ru/7f415b9
qucia
0
bubauoreka [JOK
2 AnreOpanyecKue BBIPaXKESHUS 27 1 0 https://m.edsoo.ru/7f415b9
0
bubmuoreka [JOK
3 VYpaBHEeHUS U HEPABEHCTBA 20 1 0 https://m.edsoo.ru/7f415b9
0
bubmuoreka [JOK
4 Koopnunats! u rpaduku. OyHKIuN 24 1 0 https://m.edsoo.ru/7f415b9
0
bubauoreka [JOK
5 [ToBTrOpenue u 0600IEeHNE 6 1 0 https://m.edsoo.ru/7f415b9
0
OBILIEE KOJIMYECTBO YACOB I10 102 5 0
I[TPOT'PAMME



hts/mesor/f1b0
hts/mesor/f1b0
hts/mesor/f1b0
hts/mesor/f1b
hts/mesor/f1b0
hts/mesor/f1b0
hts/mesor/f1b0
hts/mesor/f1b
hts/mesor/f1b0��
hts/mesor/f1b0




IHOYPOYHOE IIVTIAHUPOBAHHUE

7 KIIACC
KoimyecTBo yacoB JIeKTPOHHbIE
Ne T uudposbie
eMa ypoka
w/n yp Beero KonTpoabHbI IIpakTHyeckn 06pa30BATEbHBIE
e padoThl e padoThI pecypebi
1 BBenenue B anredpy 1 0 0
2 YucnoBble BbIpaXKEHUS 1 0 0
3 Llenbie anreOpanyecKue BEIPAKESHUS 1 0 0
4 [lonsiTve NMMHENHOTO ypaBHEHUS 1 0 0
5 JluneiiHoe ypaBHEHUE U €r0 KOPHU 1 0 0
6 Pemenuie nuHeMHbIX ypaBHEHUN 1 0 0
7 Pemenne nMHENHBIX ypaBHEHUH, UMEIOLIUX | 0 0
BH/JI IIPONIOPLUH. BXOTHON KOHTPOJIb
2 Pemenune ypaBHeHU, CBOIAIINUXCS K | 0 0
JIMHEVHBIM
9 ANropuTM peleHus TEKCTOBBIX 33]a4 C | 0
MIOMOUIBIO YPABHEHU.
bubauoreka [JOK
Periennie TekcTOBBIX 3a71a4 ¢ IOMOILbIO
10 . 1 0 0 https://m.edsoo.ru/7f4211d
ypaBHEHUH .
bubauoreka [JOK
Periennie TekCcTOBBIX 3a71ad ¢ IOMOILBIO
11 N 1 0 0 https://m.edsoo.ru/7f42138
ypaBHEHUH 5
12 Pemenue 3a1aq Ha IBWOKEHUE 110 TEUYSHUIO U 1 0 0 bubauoreka [JOK



hts/mesor/f21e
hts/mesor/f21e
hts/mesor/f232
hts/mesor/f23

IMPOTHUB TCUYCHUA C IIOMOIIBIO YPaBHCHHA

https://m.edsoo.ru/7f42154
e

Pemienue 3aga4d Ha MMPOU3BOAUTCIIBHOCTD C

bubauoreka [JOK

13 https://m.edsoo.ru/7f4218b

IIOMOIIbIO YPaBHEHUS
e

14 Pemienue 3a1a4 Ha IPOLEHTHI C TOMOILBIO
ypaBHEHU I

15 Konrponbnas padora Ne 1 «Jluneiinoe
YpaBHEHHUE C OTHON NEPEMEHHOI

16 [Tonsarue ToxnecTra

17 TOXKIEeCTBEHHO PaBHBIE BBIPAKECHUS

18 [lonsiTue cTeneHu ¢ HaTypalbHBIM
IoKazaTesem

19 Bo3zBeneHue B CTeNEHb ¢ HATYpaJlbHBIM
IoKa3aTesieM

20 Haxoxnenus 3HaueHuil BBIpaXKEHUH,
COJIEpIKAIINUX CTENEHb.

21 CBoiicTBa CTENEHU C HATYPaJIbHBIM
IoKa3aTesieM
Hcnonb30BaHne CBOMCTB CTEIIEHHU C

22 HaTypaJIbHBIM IIOKA3aTesIeM IIPU
HaXO0>K/IEHUU 3HAYEHUSI BHIPAYKEHUS
HaxoxneHne 3HaueHUsl BbIpaKEHU,

23 COJIEPIKAIIIETO CTENEHb C HaTypalbHbIM
MoKazaTtesem

24 Opnnounen. CTangapTHBIA BUJT OTHOWICHA.



hts/mesor/f25e
hts/mesor/f25
hts/mesor/f28e
hts/mesor/f28e

[IpeoOpazoBaHue BBIPAKCHHS B OJHOWICH

25
CTaHJApTHOTO BU/JIA.
bubmuoreka [JOK
26 ITonarue MHOTrO4YIIEHA
https://m.edsoo.ru/7f41feec
27 MHoOrowIeH cTaHaapTHOrO BUAA
28 CioXeHue ¥ BEIYUTaHNE MHOTOYWIEHOB
Oo6o06matomuit ypok mo teme: «CTerneHs ¢
29 HaTypaJIbHbIM MoKa3aTeneM. OIHOUJICHBI.
MHoro4jieHb»
Konrponbnas padora Ne 2 «CteneHs ¢
30 HaTypaJIbHbIM MoKa3aTeneM. OIHOUJICHBI. bubnmuoreka [IOK
Muorouinensl. CII0)KEHHE U BEIYUTAHUE https://m.edsoo.ru/7f41fafa
MHOTOYWIECHOB
IIpaBuiio yMHOXKEHHS OJHOWICHA Ha Bubmorexa IIOK
31 p ™ https://m.edsoo.ru/7f411£d7
MHOTOWIEH 0
32 VYMHOXKEHME OJHOWICHA HA MHOTOWICH
3 VYMHOXEHHE OMHOWIEHA HA MHOTOYIEH.
VYipouieHne BeIpakKeHU.
bubauoreka [JOK
34 VYMHOXKEHME OJHOWICHA HA MHOTOWICH https://m.edsoo.ru/7f42138
2
bubmuoreka [JOK
35 VYMHOXKEHME OJHOWICHA HA MHOTOWICH https://m.edsoo.ru/7f42154
C
36 [IpumeHeHre npaBuiia YMHOXKEHHUS bubnmuoreka [IOK

MHOIo4JicHa Ha MHOT'OYJICH

https://m.edsoo.ru/7f4218b



hts/mesor/f1e
hts/mesor/f1a
hts/mesor/f1d
hts/mesor/f1d0
hts/mesor/f232
hts/mesor/f232
hts/mesor/f25
hts/mesor/f25
hts/mesor/f28e

€

VYrpouieHre BbIpaKeHUI ¢ TOMOIIBIO

bubauoreka [JOK

37 [paBWIa YMHOXKECHUS MHOTOWIECHA Ha https://m.edsoo.ru/7{42276
MHOT'OYJICH [
bubauoreka [JOK
38 VYMHOKEHIE MHOTOYJIEHa HA MHOTOWICH https://m.edsoo.ru/7f42293
0
PaznosxeHre MHOTO4JIEHOB Ha MHOKUTEIN bubmorexa LIOK
39 ' https://m.edsoo.ru/7f422af
Brinecenue o0IIEro MHOXKHUTEIS 34 CKOOKH )
Pa3noskenue MHOro4jieHa Ha MHOKHUTEIIH, bubauoreka [JOK
40 UCTIONIB3YSI METOJI BEIHECEHUS O0IIEeTOo https://m.edsoo.ru/7f422cc
MHOXUTEIIS 3a CKOOKHU. 8
PaznoskeHre MHOTO4JIEHOB Ha MHOKUTEIN bubmorexa LIOK
41 https://m.edsoo.ru/7f4221fc
P peLIeHUH 3a]1a4. .
bubauoreka [JOK
Pa3nosxeHre MHOTOWIEHOB Ha MHOKUTEH.
42 https://m.edsoo.ru/7f42318
Meron rpynnupoBKH )
bubauoreka [JOK
43 Meron rpynnupoBKH https://m.edsoo.ru/7f42432
a
bubauoreka [JOK
PaznosxeHre MHOTO4JIEHOB Ha MHOKUTEIN
44 https://m.edsoo.ru/7f42464
METOJ/IOM T'PYIIITUPOBKH. .
Konrponbnas padora Ne 3o teme bubnmuoreka [IOK
45 «YMHOXeHHEe MHOTOYJICHOB. Pa3noxxenne https://m.edsoo.ru/7f424¢cl

MHOTI'O4YJICHOB Ha MHOXHUTCIIN .

2



hts/mesor/f28
hts/mesor/f27e
hts/mesor/f27e
hts/mesor/f290
hts/mesor/f290
hts/mesor/f2a2
hts/mesor/f2a2
hts/mesor/f2c8
hts/mesor/f2c8
hts/mesor/f2fa
hts/mesor/f2f
hts/mesor/f21
hts/mesor/f21
hts/mesor/f23a
hts/mesor/f23
hts/mesor/f26
hts/mesor/f26a
hts/mesor/f2c2
hts/mesor/f2c

[IpousBeneHne pa3HOCTH U CYMMBI JIBYyX

bubauoreka [JOK

46 . https://m.edsoo.ru/7f424fd
BBIPKCHUH 5
bubauoreka [JOK
[Ipumenenue npaBusa MpoOU3BEICHUS
47 . https://m.edsoo.ru/7f4251d
Pa3HOCTH U CYMMBI JIBYX BBIPKESHUH 0
[IpumeHeHne npaBuiIa NPOU3BEACHUS bubnmuoreka [IOK
48 Pa3HOCTH U CYMMBI JIBYX BBIPaKEHUM. https://m.edsoo.ru/7f42331
DopMyIIbl COKPALIEHHOIO YMHOKEHHUS. 2
bubmuoreka [JOK
49 Pa3HocTh KBaipaToB IBYX BBIPAKEHHUI https://m.edsoo.ru/7f4237f
[
. bubauoreka [JOK
puMeHeHne (popMyITbl pa3HOCTH
50 . https://m.edsoo.ru/7f4239d
KBaJIPaTOB JIBYX BBIPAKCHHIA. .
5] KBagpar cymMmbl 11 KBajipaT pa3HOCTH JIBYX
BBIPAKCHU
5 [Tpumenenue GopMyIT KBaipaTa CyMMBI H
KBa/IpaTa pa3HOCTH JABYX BBIPAKECHHII.
53 [Tpumenenue GopMyIT KBaipaTa CyMMBI H
KBa/IpaTa pa3HOCTH JABYX BBIPAKECHHII.
54 dopMmyiia KBaJpaTa CyMMbI U KBajiparta
Pa3HOCTH JBYX BBIPAKCHHUU
bubauoreka [JOK
[TpeoOpazoBaHre MHOTOYJICHA B KBaIpaT
55 N https://m.edsoo.ru/7f42048
CYMMBI HJTU PAa3HOCTH JIBYX BBIPKECHUH 5
56 [TpeoOpazoBaHre MHOTOUYJICHA B KBaApaT



hts/mesor/f2f
hts/mesor/f2f2
hts/mesor/f210
hts/mesor/f210
hts/mesor/f232
hts/mesor/f23
hts/mesor/f27e
hts/mesor/f27e
hts/mesor/f29
hts/mesor/f29
hts/mesor/f24
hts/mesor/f24

CYMMBI WJIM Pa3HOCTH JIBYX BBIPAKEHUN

[Tpumenenne npeoOpa3oBaHUs MHOTOYWICHA
B KBaJIpaT CyMMbI WM KBaJpaTa pa3HOCTH

bubauoreka [JOK

57 . https://m.edsoo.ru/7f42064
JIBYX BBIPQKCHUU MIPH PEIICHUN .
MaTeMaTHYECKUX 3a/1a4. -
KonTtposbnas padora Ne 4 o reme
«Pa3HOCTP KBaIpaToOB ABYX BBIPaKCHUI bubmmorexa HOK

58 " ' https:/m.edsoo.ru/7f42080
KBanmpar cyMMBI 1 KBaJIpaT pa3HOCTH JIBYX 6
BBIPAKEHHUID. B}

bubauoreka [JOK
59 CymMa # pa3HOCTh KyOOB JIBYX BBIpaKCHUI https://m.edsoo.ru/7f4209a
0

[Tpumenenne GopMyITbl CYMMEBI B Pa3HOCTh brbmorera [OK

60 P MY . m P https://m.edsoo.ru/7f420e6
KyOOB JIByX BBIpaXKCHHIA .
[TpumeHeHne pa3IMIHBIX CIIOCOO0B bubmmorexa [IOK

61 P P https://m.edsoo.ru/7f427¢3
Pa3I0KEHUsI MHOTOWICHA HA MHOXKHTEITH )
[TpuMmeHeHre pa3IMIHBIX CIIOCOO0B bubmmorexa [JOK

62 p P https://m.edsoo.ru/7f427e8
Pa3I0KEHUSI MHOTOWICHA HA MHOXKHTEITH X
[TpumeHeHne pa3IMYHBIX CIIOCOOOB bubnmuoreka [IOK

63 pa3nokKeHUsI MHOTO4JIEHA Ha MHOXKHUTEIN https://m.edsoo.ru/7f42836
IIpH IPEOOPA30BAHUH BBIPAKESHUH. c
[TpeoOpazoBaHue BBIPAKCHHUN C TTIOMOIIBIO

64 Pa3MYHBIX CIIOCOOOB PA3I0KCHUS

MHOIro4JicHa Ha MHOKUTCIIN.



hts/mesor/f26e
hts/mesor/f26e
hts/mesor/f286
hts/mesor/f286
hts/mesor/f290
hts/mesor/f290
hts/mesor/f2ee
hts/mesor/f2ee
hts/mesor/f2c
hts/mesor/f2c2
hts/mesor/f2e
hts/mesor/f2e
hts/mesor/f23c
hts/mesor/f23

Oo6o0maronuii ypok no teme: «Popmybt

65
COKPAILIEHHOT'O YMHOKEHHSD)
[ToBTOpEHME U crucTeMaTU3anus y4eOHOTO
66 MaTepuaia 1o reme: «OopmyIbl
COKPAILIEHHOT'O YMHOKEHHSD)
KonTtposbnas padora Ne 5 o reme brbmorera [IOK
67 https://m.edsoo.ru/7f4284d
«DOpMyIIBI COKPALIEHHOTO YMHOXECHUSD). .
bubauoreka [JOK
68 Cesi3u Mex 1y BenmmunHamu. OyHKIms https://m.edsoo.ru/7f42865
a
Haxosxnenue 3HaueHust apryMeHTa u bubmmoreka [JOK
69 3Ha4YeHUs PYHKLIUH JUTS TAHHOH https://m.edsoo.ru/7f4287d
(bYHKIMOHATBHOHN 3aBHCUMOCTH 6
70 CnocoOsI 3amanns GyHKIHN
- 3amanne QYyHKIUU pa3THIHBIMU
CIIOCOOaMHU.
bubauoreka [JOK
72 I'padux GpyHKImIN https://m.edsoo.ru/7f42104
4
I'padux Gpynkmun. OnpeneneHne CBOMCTB bubmmorexa [IOK
73 https://m.edsoo.ru/7f41de7
¢byHKIMHM IO ee TpaduKy. 6
bub6 OK
74 Jluneiinas gpyHxus, e€ rpaduk u CBOHCTBA. hgpi;;f;;gm TEALdED
75 [Toctpoenue rpaduka TMHEHHOW QyHKIHH,

OIHWCAaHUE €€ CBOUCTB.



hts/mesor/f24
hts/mesor/f24e
hts/mesor/f26a
hts/mesor/f26
hts/mesor/f276
hts/mesor/f276
hts/mesor/f20
hts/mesor/f204
hts/mesor/f1e6
hts/mesor/f1e
hts/mesor/f1f

[IpumeHeHre CBOMCTB TMHEHHON (HyHKITUU

76
IIPU PELLICHUH 3a/1a4.
77 [ToBTOpEHME U crucTeMaTU3anus y4eOHOTO
Marepuana 1no reme «OyHKuun»
b
KonTtposbnas padora Ne 6 1o Teme nbimotexa HOK
78 https://m.edsoo.ru/7f41e16
«DyHKIHN
e
bubauoreka [JOK
79 YpaBHEHUS C IByMs IEPEMEHHBIMU https://m.edsoo.ru/7f41e42
a
Croii bubmmoreka [JOK
BOICTBa U rpa)vK ypaBHEHHS C IBYMS
80 https://m.edsoo.ru/7f41e8a
NIEPEMEHHBIMH. g
p . o bubmmoreka [JOK
ellIeHNE JTUHEWHBIX YPABHEHUH C IByMS
81 https://m.edsoo.ru/7f41ed8
MIEPEMEHHBIMH. 0
[IpumeHeHne CBOMCTB JIMHEHHOTO
82 YpaBHEHHUS C ABYMs [IEPEMEHHBIMU IPU
peleHuu 3aaa4
I'padmdeckuii MeTOI peIIeHUsT CUCTEMBI
83 JIBYX JINHEHHBIX YPaBHEHUH C IBYMs
[IEPEMEHHBIMU
P . bubmmoreka [JOK
€IIEHHUE CUCTEM YPABHEHUH C ABYMs
84 https://m.edsoo.ru/7f41ea2
MIepEMEHHBIMH TpaUIeCKUM METOJIOM 4
25 Pemenne cucreM nMHENHBIX ypaBHEHUI

METOJO0M INOACTAaHOBKH



hts/mesor/f11e
hts/mesor/f11e
hts/mesor/f14
hts/mesor/f14
hts/mesor/f188
hts/mesor/f188
hts/mesor/f1d0
hts/mesor/f1d0
hts/mesor/f1a4
hts/mesor/f1a

Pemenne cucreM nMHENHBIX ypaBHEHUN

bubauoreka [JOK

86 https://m.edsoo.ru/7{41ef0
METO/IOM CIIOKEHHSI 6

%7 Pemenue 3a1a4 ¢ NOMOIIbIO CUCTEM
JIMHEHHBIX YPaBHEHUN
Pemenue 3a1a4 Ha JBM)KEHHUE C IOMOIIBIO bubmmorexa [JOK

IEHU

88 . N https://m.edsoo.ru/7f41107
CUCTEM JIMHEWHBIX YPaBHEHU 2
Pemenue 3aaq Ha 9acTH C TOMOIIBIO bubauoreka [JOK

89 . o
CHCTEM JINHEWHBIX YPABHCHUU https://m.edsoo.ru/7f41flfe
Pemenue 3a1au Ha MPOIEHTHI C ITOMOIIIBIO bubmmorexa HOK

90 . . https://m.edsoo.ru/7f42728
CUCTEM JIMHEWHBIX YPAaBHEHU )
[ToBTOpEeHME U CUCTEMATHU3AIHS YICOHOTO bubmmorexa HOK

91 https://m.edsoo.ru/7f42741
Marepuana b
CamocrosiTennbHas paboTa 1mo Teme bubmmoreka [JOK

92 «CuCTEMBI JINHEWHBIX YPaBHEHUM C IBYMS https://m.edsoo.ru/7f426d1
CPCMCHHBIMM) . S

93 Nrorosoe nopropenue. CTeneHs C
HATypaJbHBIM TIOKa3aTesieM U €€ CBOMCTBa

o4 Hrorosoe nosropenue. Paznoxenne
MHOTOWICHA Ha MHOKUTEJH.
Hrorosoe nosropenue. [Ipumenenne

95 Pa3IMYHBIX CIIOCOOO0B PA3IIOKEHUS
MHOTOYICHA Ha MHOXXUTEIH

96 Urorosoe nosropenue. [Ilpumenenne bubmmoreka [JOK



hts/mesor/f1f
hts/mesor/f1f6
hts/mesor/f108
hts/mesor/f10
hts/mesor/f11
hts/mesor/f222
hts/mesor/f222
hts/mesor/f242
hts/mesor/f24
hts/mesor/f2d
hts/mesor/f2de

Pa3INYHbIX CII0CO00B Pa3I0KCHUA
MHOIro4Ji€¢Ha Ha MHOKUTCIIN

https://m.edsoo.ru/7f41£50
a

Hrorosoe noBropenue. Jinneiinas QyHKIusA

bubmuoreka [JOK

97 . . 1 https://m.edsoo.ru/7f429¢c6
" €8 CBOMCTBA .
Hrtorosoe nosTopeHue. Pemenue 3amgaq ¢ Bubmorexa IIOK

08 p L s N 1 https://m.edsoo.ru/7f429f3
MTOMOIIIBIO CHCTEM JIMHCHHBIX YPaBHCHHIMA )
Hrorosoe nmosropenue. Pemenue 3axaq Ha Bubmiorexa OK

99 p ' 1 https://m.edsoo.ru/7f42a0e
TIPOIECHTBI 0
IIpomexxyrounas arrectanug. KonrposbpHas Bubmiorexa IOK

100 P Y ' P 1 https://m.edsoo.ru/7f42a27
pabota

a

101 HroroBoe noBropenue. Perenne 3aqau Ha 1
JBMDKCHHE B TIOITYyTHOM HAIIPABIICHUU
Hrorosoe nmosropenue. Pemenue 3axaq Ha Bubmorexa IIOK

102 p ’ A 1 https://m.edsoo.ru/7f42a90
BCTPEYHOE JIBMKCHHE 0

OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME



hts/mesor/f15a
hts/mesor/f15a
hts/mesor/f2cc
hts/mesor/f2c
hts/mesor/f2f2
hts/mesor/f2f2��
hts/mesor/f20
hts/mesor/f20
hts/mesor/f22
hts/mesor/f22a
hts/mesor/f29
hts/mesor/f29




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YHEHUKA

» Anre6pa, 7 kiace/ Mepsnsak A.T'., [Tononckuit B.b., Axup M.C.; nox

penakuueit [Togonsckoro B.E., O0iiecTBO ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO
Nznarensckuii ientp «BEHTAHA-I'PA®y»; AkiinonepHoe 00111eCTBO

«M3parenscTBO «IIpocBemienne»

METOAUYECKHUE MATEPUAJIBI UIA YYUTEJA
AnreOpa : 7 kiace : Metoauueckoe nocodue / E.B. bynko,

A.T. Mep3snsk, B. b. [lononckuii, M. C. Sxup. — 2-e usn., crepeorun. — M. :

Benrana-I'pad

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bu6mnorexa [JOK






