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HOACHUTEJIBHAS 3AIINCKA

Anrebpa sBisSeTCSs OJAHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOILETro
oOpa3oBaHusA: OHa oOOecne4yuBaeT U3Y4eHUE JAPYruX JUCHMIUIMH, Kak
€CTECTBEHHOHAYYHOT'O, TaK M TYMaHUTAPHOTO LIMKIIOB, €€ OCBOEHHUE HEOOXOAMMO
JUISL TIPOJIOJDKEHUST o0pa3oBaHWs U B TOBCEIHEBHOM Jku3HU. Pas3Butue y
oOy4YaromMxcs HAy4YHbIX MPEICTABIEHUNA O TMPOUCXOKIACHUUM U CYUIHOCTH
anredpanyeckux abCTpaklMil, crnoco0e OTpPaKeHHs MaTeMaTUYECKOM HayKou
ABJIGHUA W TPOLIECCOB B TMpPHUPOAE M OOIIECTBE, pOJM MaTEMaTHYECKOrO
MOJICIMPOBAHKMS B HAYYHOM TIO3HAHWUM W B TPAKTUKE CIOCOOCTBYET
(bOpMHUPOBaAHUIO HAYYHOTO MUPOBO33PCHHS W KAa4eCTB MBIIUICHHS, HEOOXOIUMBIX
JUISL aJanTalid B COBpeMeHHOM IudpoBoMm obmiecTBe. M3yueHnue anreOpbl
o0ecrieynBaeT  pa3BUTHE YMEHHUS  HaOMOIaTh, CpaBHUBATb, HAXOJUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIIIJICHUS, CIIOCOOHOCTH
apryMCHTUPOBAHHO OOOCHOBBIBaTh CBOM JICHCTBHUS WM BBIBOABI, (HOPMYIHPOBATH
yTBepkaeHuss. OcBoeHHE Kypca aireOpbl 00eCleyuBaeT pa3BUTHE JIOTHUECKOTO
MBIIIJICHUST OOYYalONIUXCsl: OHM HCHOJB3YIOT JCAYKTHBHBIC M WHIYKTHBHBIC
paccyxieHusi, o000IeHne M KOHKpETH3aluio, abCTparupoBaHHE W AHAJIOTHIO.
OOyuenue anreOpe mpeanosaraeT 3HAYUTENBHBIA O0BEM CaMOCTOSATEIHLHOM
JESTENBbHOCTH 00YyYaloUUXCsl, TOATOMY CaMOCTOSITEIbHOE pelIeHUuEe 3ajay
ABJIAETCS peajn3aluen e TeIbHOCTHOTO MPUHIUIIA O0YUEeHHUS.

B crpykType mporpammbl y4eOHOro Kypca «Ainredpa» mjii OCHOBHOTO
o01rero oopa3oBaHusi OCHOBHOE MECTO 3aHMMAIOT COJIEPKATEIIbHO-METOANYECKUE
muHuM: «Yucna u BeIUUCICHUSN», « ANTeOpandyeckue BHIPAKECHUS», «YpaBHEHHUS U
HepaBeHCTBa», «DyHkuum». Kaxmas #u3 3THX COAEPKATEIBHO-METOTUYECKUX
JUHUHN pa3BUBAECTCS Ha MPOTHKEHUH TPEX JIET U3YyUEHUs Kypca, B3aUMOACHCTBYS €
IPYTMMH €ro JHUHHSAMU. B Xome wu3ydeHuss ydeOHOTro Kypca OO0ydaromuMmcs
NPUXOJUTCS JIOTHUECKU PacCyX JaTh, UCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
sa3bIK. B cBsi3M ¢ 3TMM B mporpammy ydeOHOro Kypca «Anredpa» BKIIOYCHBI
HEKOTOpPHIE OCHOBBI JIOTHKH, TPEACTABICHHBIE BO BCEX OCHOBHBIX pa3leiiax
MaTeMaTHYeCKOr0 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO OOYYarOITUMUCS
OCHOB  YHHMBEPCAIBHOTO  MareMaTthdeckoro si3pika. ConepkarenpHON |
CTPYKTYPHOH OCOOCHHOCTBHIO Yy4eOHOro Kypca «Anrebpa» SBISETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conepxanve nuHUM «YWcia W BBIYHCICHUS» CIYXXUT OCHOBOM s
JATBHEUINIET0 U3yYeHUsT MAaTEMaTHUKH, CIIOCOOCTBYET PA3BUTHUIO Y OOYYArOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHHUS TOJIB30BATHCS AITOPUTMAMH, a
TaK)Xe MPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX ISl TIOBCEIHEBHOU
KU3HU. Pa3zBuTHE TOHATHS O YMCJIE HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMS
CBS3aHO C pAIMOHATBHBIMH M HUPPAIMOHAIBHBIMH YHCIaMU, (HOpMUPOBAHHEM



IIPEACTABICHUA O JACHUCTBUTEIIBHOM 4YHCJIE. 3aBEpUICHHWE OCBOCHHs YHCIOBOMN
JIMHUU OTHECEHO K CpelIHEMY 00111eMy 00pa30BaHUIo.

Conepxanue JByX aire0pandecKux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (DOPMUPOBAHMIO Yy OOYyHarOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOAMMOIro Jisi pEeuIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TMpPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 0011ero oOpa3oBaHusi Y4eOHbI Marepuan TpYyNIUPYETCs BOKPYT
palMOHANIbHBIX BbIpaKeHHI. AnreOpa IEeMOHCTPUPYET 3HAUCHUE MAaTEMaTHUKU KaK
A3bIKa JUISI TIOCTPOCHMSI MATEMaTHYECKUX MOJIeNeH, OMHMCAHHUs MPOLECCOB U
ABJICHUA peanbHOr0o Mupa. B 3agaunm oOyueHus anreOpe BXOIAT TaKKe
JanbHelllee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHS, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOCHMS Kypca HMH(POPMATUKH, W OBJAJICHUE HaBbIKAMH
NeAYKTUBHBIX paccyxaeHuil. [IpeoOpazoBanue cCUMBOJIbHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHHsI, CIOCOOHOCTEN K MAaTEMaTHYECKOMY TBOPUYECTBY.

Copepxanve QyHKIIMOHAIBHO-Tpa(UuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHE
oOy4JaromMMHCS 3HAHUN O (YHKIUAX KaK BaKHEHIIEH MaTEeMaTHYECKON MOJeH
JUTSL OMIMCaHUsl U UCCJIeIOBaHUS Pa3HOOOPa3HbBIX MPOLIECCOB U ABJICHUM B IPUPOJE
u obOmectBe. M3yueHue marepuana crnocoOCTBYET Pa3BUTHIO y OOydaromiuxcs
YMEHHS UCIIOJIb30BATh PA3INYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATUKHU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
NpEeICTaBICHUI O POJIM MAaTEMAaTUKHU B Pa3BUTUU [IUBWIN3AINHN U KYJIbTYPBHI.

CornacHo yueOHOMY IIaHy B 7-9 Kkiaccax u3y4yaeTcs Y4eOHBI Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIENYIOIIME OCHOBHBIC pa3leibl COACpPKAHUS:
«Yucrna © BBIUKCICHUS», «ANreOpandyeckue BBIPAKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Ha usyuenne yduebHOro Kypca «Anredpa» orBogutcs 306 dacoB: B 7 Kiacce
— 102 ygaca (3 ygaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Hexaento), B 9
kiacce — 102 yaca (3 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Yuciaa v BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE U JIECATUYHBIEC, MEPEXOJ OT OAHOW (POPMBI 3aNUCH
npoOeit k apyroi. [loHsiTHEe palMOHAIBLHOTO YMCIIA, 3alKCh, CPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTuueckue JEHUCTBUS C
palMoOHANBHBIMU YucIaMU. Pemienue 3amad U3 peanbHOW MPAKTUKU HAa 4acTH, Ha
TpoOHu.

CreneHb C HaTypalbHBIM [IOKa3aTeJIeM: OIpelaesieHne, Npeodpa3zoBaHue
BBIPOKCHUN Ha OCHOBE OMPEJICIICHUsI, 3aNTUCh O0NbIINX unces. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U IpoOH B BHJE MPOIEHTOB. Tpy OCHOBHBIC 3a7a4M Ha
MPOIIEHTHI, PEIICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpumeHeHne TIPU3HAKOB  JEIMMOCTH, PAa3JIOKEHUE Ha  MHOXHUTEIH
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM 4Yucjle TipsMas W oOparHas
MPONOPILIMOHATIBHOCTH.

AuireOpanyeckue BbIpasKeHU

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKECHUS C NepeMeHHOM. JlomycTuMble
3Ha4YECHUS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXIy BEITMYMHAMH B BUJIE
dopmyibl. Beruncnenus o gopmynam. [IpeodbpazoBanrie OyKBEHHBIX BBIPAKEHUIA,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBUiia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, PaBUIIA PACKPBITUS CKOOOK M MIPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOTOWwIeHbl. CteneHb MHOTOuIeHa. CI0KEeHUE, BBIYMTaHUE,
YMHOXKEHUE MHOIOYICHOB. DOpMyJbl COKpPAlmIEHHOTO YMHOXKEHHUSA: KBaJpaT
CyMMBbl M KBaApar pa3HocTH. Popmyrna pa3HOCTH KBaJpaToB. PasnoxkeHue
MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHUA, IpaBuja TPeoOpa3oBaHUS ypaBHEHWSI,
PAaBHOCHUJIBHOCTh YPaBHEHUH.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YHMCIO KOPHEM JMHEUHOTO
YpaBHEHHUsI, pEIICHHE JIMHEWUHBbIX ypaBHEeHHH. CocTaBieHUWE YpaBHEHHUN MO
YCJIOBHIO 3a7auu. Penenne TeKCTOBBIX 33/1a4 C MOMOIIBIO YPAaBHEHHM.

JIuneliHoe ypaBHEHHE C JIByMsI IepeMeHHbIMU U ero rpaduk. Cucrema AByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEPEMEHHbIMHU. PelieHune cucrem ypaBHEHUMU
crocoOOM MOACTaHOBKHU. I[Ipumepsl perieHus TEKCTOBBIX 3a7ady C IMOMOIIBIO
CHCTEM YPABHEHUM.



DyHKUUH

Koopaunara Toukn Ha npsmoil. UucinoBele TpoMexKyTKU. PaccTosinue mexny
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyronibHasg cuctema koopausHat, ocu OX u Oy. AOcuucca U opauHaTa
TOYKHM Ha KOOpJAMHATHON 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (HOpMYIaMu.
Urenne rpadukoB peanbHbIX 3aBUcuMocTed. [lonstue Qynkuuu. I'paduk
¢ynxuuu. CoiictBa pyHkuuid. Jluneitnas @yukuus, e€ rpadux. ['padux dynkunn
y = |X|. I'padmueckoe pelieHHe JTHMHEHHBIX YpaBHEHHUH W CHCTEM JIMHEWHBIX
YPaBHEHUM.

8 KUIACC

Yucaa v BbIYMCICHUS

KBampatHeiii kopeHb u3 uucna. IloHstue 00 wuppanUoOHAIBLHOM YHCIIE.
JlecaTuunbie TPUOIMKEHUSI UppallMOHAIbHBIX uncesl. CBOMCTBA apu(METHIESCKUX
KBa/IPATHBIX KOPHEHW M UX MMPUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX BBIPAKESHUM
Y BBIYMCJICHUSAM. [[eMCTBUTEIIbHBIC YHCIIA.

CrteneHb C LENbIM MOKa3zaTesneM U e€ cBoiicTBa. CTaHIapTHAs 3allkMCh YKCIa.

AJire0panyvecKue BbIPaKeHU s

KBagpaTHblii  TpEXwieH, pa3lIOKEHHE  KBAaJpaTHOTO TpPEXWIEHA  HA
MHOHUTEIH.

Anrebpanueckass JapoOb. OCHOBHOE CBOWMCTBO ayreOpandeckoi JapoOu.
CnoxxeHue, BbIUMTAHHE, YMHOXKEHHUE, JCJIeHHE aireOpandyeckux JIpoOei.
PanronanbHble BEIpaXKEHUS U KX TTPeoOpa3oBaHUE.

YpaBHeHUs 1 HEPABEHCTBA

KBampatHoe ypaBHeHme, (opMyna KOpHEW KBaapaTHOTO YpaBHEHHUSI.
Teopema Buera. Pemienne ypaBHeHUN, CBOISIIMXCS K JIMHEWMHBIM U KBAJIPATHBIM.
[IpocTeiimue ApoOHO-paMOHANTBHBIC YPAaBHEHUS.

I'paduueckas maTEpHpeTalus ypaBHEHUN ¢ ABYMS MEPEMEHHBIMU U CHCTEM
JIMHEMHBIX YPAaBHEHUW C JABYMs NEpEMEHHbIMU. lIpuMepsl pemeHus cucreMm
HEJIMHEWHBIX YPaBHEHUN C IBYMSI IEPEMEHHBIMU.

Pemmenue TeKCTOBBIX 3a/1a4 anredpandeckKiuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OTHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTembl JIMHEITHBIX HEPABEHCTB C OJJTHON NMEPEMEHHOM.

DyHKIUHA

[Tonsitnue ¢ynkmuu. OOIacTh OMpeneNeHrus W MHOXKECTBO 3HAYCHHM
¢ynkiuu. CriocoObl 3amanus yHKITHA.

I'papuk dynkuuun. Yrenue cBoicTB ¢GyHKIUU 1o e€ rpaduky. Ilpumepst
rpaduKoB QYHKIUHN, OTPAXKAIOIINX peabHbIE MPOIECCHI.



OYHKIUM, OMHUCHIBAIONIME TMPSAMYI0 M OOpaTHYIO MPONOPLHUOHAIILHbBIC
3aBrcHMocTH, uX rpaduku. Oyuknun Y = X2, y = x3, y = VX, y=|x|. [padudeckoe
pelLIEHUE YPABHEHUM U CUCTEM YPAaBHECHUU.



IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHA T1IPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«Anredpa» XapaKkTepu3yloTcs:

1) naTpuoTHYecKOe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K MPOLUIOMY W  HACTOSIIEMY POCCUHCKOM
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHUMCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B PYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00SI3aHHOCTEH rpakJIaHMHA U PeaU3aluu €ro
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPAKTUYECKUM NPHUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaXKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYE€CKON HAIpPaBIECHHOCTH, OCO3HAHUEM BAXKHOCTH MAaTEMaTUUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYaATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pEIICHUH, PACCYKICHHUH, YMEHHIO BHUIETbH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpUEHTauueld B JI€ATEIBHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAHHEM MaTEeMAaTHUYECKONM HayKd Kak cdepbl UelIoBEUYECKOU
JEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JUIsl Pa3BUTUS LIMBHJIN3ALUH,
OBJIAJICHUEM SI3bIKOM MATEMATHKH U MAaTEMATHUYECKOH KYJIbTYpOH KakK CpeACTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOpMHPOBAHHME KYJILTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSATh MaTEeMaTHYECKUE 3HAHUSA B HMHTEPECaxX CBOETO
30pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXa, pEryisipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOro K€ MpaBa JPYyroro 4eaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHUEe MaTeMaTHUYeCKUX 3HAHUU /I pEelIeHUs 3a7au
B 00JJaCTH COXPAaHHOCTU OKpY’Kalolleld cpeibl, IUIAHUPOBAHUS MOCTYIKOB H
OLICHKM HMX BO3MOJKHBIX IMOCJEICTBUM IJIsi OKpYXalolleld Ccpeabl, OCO3HAHHEM
rJ1I00aJIBHOTO XapaKTepa SKOJOTMYECKUX MPOoOIeM U MyTel UX perieHus;

8) agpanTanus K M3MEHSIIOIIMMCS YCJOBHAM CONMAJIbHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHCIIE
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOperaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
bopMynHpoBaTh UJIEU, MOHATHUSA, TUIIOTE3bI 00 OOBEKTAX U ABJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAeMble PEIICHUS W NEUCTBHUS, (QOpPMYyIUpPOBaTH M OIICHUBATH PUCKU H
NOCTENCTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBble Joruueckue AeMcTBUA:

e BBISBISITh U XapaKT€PU30BATh CYIIECTBEHHBIC NMPU3HAKN MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHWH MEXIY TOHATHIMH, (OPMYITHPOBATH
OTIpeJICICHNs] ~ TOHSATUH, YCTAaHAaBIWMBAaTh CYIIECTBEHHBIH TMPHU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHS:
YTBEPIUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIE W OOIIHeE,
YCIIOBHEIE;



BBISIBISITh ~ MAaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
NpoTuBOpeurss B (aKkTaxX, JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

JIenaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTUKH, IAEAYKTHBHBIX H
VHYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKACHUM (TPSAMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTeMaTU4YeCKuX (PAKTOB, BBHICTpAaUBATh aAPryMEHTAlMI0, MPUBOJIUTD
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpATh CMoco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapUMaHTOB pEIIeHUs, BbHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKNE AEHCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KAaK MCCIICIOBATEILCKANA WHCTPYMEHT ITO3HAHMS,
(GbopMyITHpOBaTh BOMPOCHL, (PUKCHPYIONIUE MPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSITCJIbHO YCTAaHABIMBAaTh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTyMEHTUPOBATH CBOO TIO3UITHIO, MHEHHUE;

NPOBOJIUTH [0 CaMOCTOSITEILHO COCTaBICHHOMY IUIaHY HECIIOXKHBIN
OKCIIEPUMEHT,  HEOONBIIOE  HCCIEOBaHWE 1O  YCTAHOBICHHIO
OCOOCHHOCTEH MaTeMaTHYecKOoro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITENTFHO (DOPMYITHPOBATH 000OIIEHHUST M BBIBOJIBI IO PE3yJIbTaTaM
NPOBEACHHOTO HAOJIIOJICHUS, WCCIICIOBAHUS, OICHHBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M 0O00OIIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IPOIECCa, a TAKKE BBIIBUTaTh
IPE/IIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh W W30BITOYHOCTh WH(GOPMAIMH, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, aHAIM3UPOBATH, CHUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpEICTaBICHNUS;

BbIOMpaTh (QopMy mpenctaBieHus WHOOPMANMH W HWLTFOCTPUPOBATH
perraemMbie 3aJadd  CXeMaMmH, JIuarpaMMaM#, WHOW Trpadukod W HX
KOMOMWHAIIHSIMU;

OIICHWBATh HAAEKHOCTh WH(OOPMAIIMU TIO0 KPHUTEPHUSM, MPEIIOKCHHBIM
yduTesaeM Win chopMyITUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



BOCIIpUHMMATh ® (HOpPMYyIUpPOBaTh CYXKIEHUS B COOTBETCTBHH C
YCIOBUSMH W LEISIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHUS B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS TIO
XOJy peIIeHUs 3a1a4i, KOMMEHTHUPOBATh MMOTYUCHHBIA PE3YIbTaT;

B X0JI¢ 00CYICHHS 3a]1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI,
pOoOJIEMBI, peIIacMoOr 3a7a4M, BICKA3bIBATh HJICH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS, COIOCTABIATh CBOM CYXICHUS C CYXKICHUSAMH JPYTHX
YYAaCTHUKOB JHAJIOTa, OOHAPYXUBATh Pa3JIMYUe W CXOJICTBO IO3WIIHMA, B
KOppeKTHOU (hopMe GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NPEJICTaBIATh  pe3yJabTaThl  PEIICHHUS  3aJadyd,  JKCIEPUMEHTA,
UCCIICIOBAHUs,  TPOCKTa,  CAMOCTOSTENBHO  BBIOMpaTh  (opmar
BBICTYILJICHUS C YY4ETOM 3314 MPE3CHTAIIMN U OCOOCHHOCTEH ay TMTOPUH;
NOHMMAaTh W HUCIOJI30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
UHAVUBUAYATLHONH pabOThI MpPU PEHICHHH YYEOHBIX MaTeMaTHYCCKUX
3ajad;

NPUHUMATH 11CJIb COBMECTHOM JCATEIBHOCTH, IJIAHUPOBATh OPTraHU3AIUIO
COBMECTHOM pabOTBI, pacmpeneisaTh BHABI padOT, JIOTOBapUBATHCA,
00CyXJ1aTh TPOIECC M PE3yJbTaT padOThl, 0000IaTh MHCHHS HECKOJIbKHX
JIFOJIEH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboTel (0OCYyXkAeHUSA, OOMEH
MHEHUSIMH, MO3TOBbI€ INTYpPMbl U JIpyTue), BBIMOJIHATH CBOIO YacThb
paboThl M KOOPJIUHUPOBATH CBOM JICUCTBHS C APYTMMH YJI€HAMU KOMAaH/IbI,
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aMOICUCTBHSI.

PerynsiTuBHbIe YHHBepcaJbHbIEe YueOHbIE 1elicTBUSA
Camoopranusanus:

CaMOCTOSITEILHO COCTaBJIATH IJIaH, aJICOPUTM PEIICHUs 3a1auu (MU €ro
9acTh), BBIOMpATh CIOCOO PEIICHHS ¢ y4ETOM HMEIOIIHNXCS PECYypCOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBAaTb W KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOM MH(POPMAIIHH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

BJIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CaMOKOHTpPOJII IIpoliecca W
pe3ysbTaTa peluieHus MaTeEMaTHYeCKOM 3a1a4u;

NPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MPU PEUICHUH
3aJlaud, BHOCUTHh KOPPEKTHBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENIbCTB, HAWEHHBIX OIMMUOOK, BBISBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJibTaTa ACATEIbHOCTH MOCTABJICHHOW IETH
Y YCJIOBUSAM, OOBACHSATHh NMPUUUHBI TOCTHXKEHUS WA HEIOCTWKCHUS 1IEJIH,
HaXOJUTh OIIUOKY, 1aBaTh OIEHKY IPHUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIbTATBI

K koHmy oOyuenuss B 7 kJjacce OOYyYaroOIMICS TMOJIYYUT CIEAYIOIINE
MpEeAMETHBIE PE3YJIbTATHI:

Yuciaa v BbIYMCICHUS

BoinonHsATh, coueTas YCTHbIE W TMHUCbMEHHBIE TPUEMBI, apupMETHUYECKUE
JEUCTBUS C PAIMOHATIBHBIMU YHCIIAMHU.

HaxonuTh 3Ha4YeHUs YHCIOBBIX BBIPAKCHUN, MPUMEHSATH pPa3zHOOOpa3HbIC
criocoObl U MPUEMBI BBIYMCICHUS 3HAYEHUN APOOHBIX BBIPAXKEHUM, COACpPKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexonuth OT ofHOM (OPMBI 3amucu 4yuces K apyrod (mpeoOpa3oBbIBATH
JECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCSITHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JICCATUYHYIO TPOOBb).

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAIILHBIC YUCIIA.

OKpyrJsTh yncna.

BBINOTHATh TPUKUJIKY U OIIEHKY Pe3yJibTaTa BBIYMCICHUM, OIICHKY 3HAUCHU N
YUCJIOBBIX BBIpaKEHUN. BBIMOMHATH NEUCTBUSA CO CTEMEHSIMHU C HATypaJbHBIMHU
MOKA3aTeIISIMU.

[IpuMeHATP  NpU3HAKK  JCIUMOCTH,  DPA3J0KEHUE HAa  MHOXKUTEIHU
HATypPAJIbHBIX YUCEI.

Pemath npakTUKO-OPUEHTHPOBAHHBIE 33Ja4YM, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYUH, MPONOPUHUOHAIBHOCTBIO BEJIWYMH, IPOLUEHTAMH, HHTEPIPETHPOBATH
pe3yabpTaThl pEelIEHUs 3aJa4 C YYETOM OTpaHUYEHHI, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panyvecKne BbIpasKeHU s

Hcnonb3oBaTh anreOpandyeckylo TEPMUHOJIOTHIO U CHUMBOJIUKY, NMPUMEHATH
e€ B IIpoliecce OCBOCHHs Y4eOHOT0 MaTepuaia.

Haxonute 3HaueHUs: OyKBEHHBIX BBIPAKCHUM TpPU 3aJaHHBIX 3HAYCHHSIX
MePEMEHHBIX.

BreimonHaTh  mpeoOpa3oBaHHMS — IENOTO  BBIPAXKEHUS B MHOTOWICH
MPUBEACHUEM TIOJIOOHBIX CIIAara€MbIX, PACKPBHITHEM CKOOOK.

BbINONHAT yMHOXKEHUE OJIHOWIEHAa HAa MHOTOYJIEH M MHOrOWJIeHa Ha
MHOTOWICH, TPUMEHSATH (DOPMYJIIBI KBaJpaTa CyYMMBI M KBaJpaTa pa3HOCTH.

OcyliecTBasATh Pa3l0KEHUE MHOTOWICHOB HA MHOXKHUTEIU C MOMOIIbIO
BBIHECEHHMS] 33 CKOOKM OOIIEro MHOXUTENsS, TPYNIUPOBKH  CJIaraemsix,
MpUMEHEHUS (DOPMYIT COKPAILIEHHOTO YMHOKEHHUSI.

[IpuMensaTh MpeoOpa3zoBaHKsl MHOTOUJICHOB JJISI PEIICHUSI Pa3IMYHbIX 33/1a4
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb30BaTh CBOWMCTBA CTENEHEW C HATypaJbHBIMU IOKA3aTEJSIMH IS
peoOpa3oBaHusl BEIPAKCHHIA.



YpaBHEHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHUs C OLHOM IIEPEMEHHOW, NPUMEHssA NpaBUIIa
Iepexoia OT UCXOAHOTO YPaBHEHUS K paBHOCUIBHOMY emy. IIpoBepsTh, sBiseTcs
JIM YUCJIO0 KOPHEM YpPaBHEHUS.

[IpumeHsTh rpaduyeckre METObI IPU PEIICHUN JTMHEHHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl Map 4YUCEN, SBIAIOMIMXCA PEIICHUEM JMHEHHOTrOo
YPaBHEHHMS C IByMs IEPEMEHHBIMHU.

Ctpoutrb B KOOPAMHATHOM IUIOCKOCTH TpadUK JUHEHHOTO ypaBHEHHUS C
JIByMsl TEPEMEHHBIMH, TOJIb3YSCh T'padUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHHS.

Pemiath cucteMsl IBYyX JIUHEWMHBIX YPAaBHEHUMN C JBYMS MIEPEMEHHBIMU, B TOM
quciie rpaguyecku.

CocTaBisTh M pemaTh JUHEHHOE YpaBHEHHUE WU CHUCTEMY JIMHEHWHBIX
YpPaBHEHUW MO YCIOBHUIO 3aJadyd, HWHTEPIPETUPOBATb B COOTBETCTBUU C
KOHTEKCTOM 33/1a4i MOJTYyYECHHBIA pE3yJIbTaT.

DyHKUUMA

N300paxkaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJMHATaM, Jy4d, OTPE3KH, UHTEPBAJIbI, 3alIUCHIBATh YHNCIOBBIE MPOMEKYTKH HA
anredpanuyeckoM S3bIKE.

OTtMeuaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpPAMHATAaM,
CTpOUTH rpaduku TuHEeHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIHHN Y = [X|.

OnuceiBaTh € TMOMOIIBI (QYHKIUMHA HM3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTb, BpEMS, pACCTOSIHHUE, II€HA, KOJUYECTBO, CTOUMOCTb,
IIPOU3BOUTEILHOCTD, BpeMsi, 00bEM pabOTHI.

HaxonuTe 3HaueHue QyHKIMY 110 3HAYECHUIO €€ apryMEeHTa.

[Tornmats rpaduueckuii cmoco0 MpencTaBiICHUS W aHaIM3a WHGOPMAIIUH,
M3BJICKATh U UHTEPIPETUPOBATH MHGOPMAIIHIO U3 TPA(PUKOB peaTbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K koHmy oOyuenns B 8 kJjacce OOyYalOmMMICSA TIOJIYYUT CIICAYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

Yucsa 1 BIYUCICHUSA

Hcnonp3oBaTh HayajgbHbIE MPEACTABICHUS O MHOXECTBE JEUCTBUTEIbHBIX
qyucen JJig CPAaBHEHUS, OKPYTJIEHUS U BBIUYMCICHUN, U300pakaTh JEeWCTBUTEIbHBIC
YUCJla TOYKAMU Ha KOOPAVUHATHOU MPSIMOU.

[IpumensaTy moHsATHE apuPMETUYECKOTO KBAJIPATHOTO KOPHS, HAXOIWTH
KBaJIpaTHBIC KOPHU, WCIIONB3Ysl MPHU HEOOXOJAMMOCTH KAIBKYJISTOP, BBITOJHSTH
npeoOpa3oBaHus BbIPAXKEHUW, COJAEPKAIIUX KBAJApPATHbIE KOPHHU, MCHOJb3Ys
CBOWCTBA KOPHEMN.



Hcnonb3oBaTh 3amucy OOJIBIIMX M MAJIBIX YUCEN C MOMOILBIO JAECATUUHBIX
npoOeii u creneHelt uucna 10.

AJire0pandecKue BbIpasKeHHU s

[IpuMeHATh TOHSITHE CTENEHH C TIENbIM T[OKa3aTejleM, BBIMOIHATh
npeoOpa30oBaHus BEIPAXKEHUM, COACPKAIIUX CTENEHHU C LEIbIM [TOKa3aTeIeM.

BEIMOTHATE TOXKAECTBEHHBIE MpeoOpa30BaHUS PAIMOHAIBHBIX BBIPAKEHUHN
Ha OCHOBE MPaBUJI ICHCTBUI HaJ MHOTOYIEHAMU U alredpandyecKuMu ApoosiMu.

PackiianpiBaTh KBaIpaTHBIN TPEXWICH HA MHOKUTEIIH.

[TpumMeHaTh peoOpa30oBaHusl BRIPAXKCHHUN ISl PEIICHUS Pa3IUYHbIX 3a/1a4 U3
MaTeMAaTHUKH, CMEXHBIX MMPEIMETOB, 3 peaTbHON MPAKTUKH.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemate nuHeliHbIe, KBaJpaTHBIC YPaBHEHHS M PAallMOHAIBHBIC YpaBHEHUS,
CBOJISAIITMECS K HUM, CUCTEMBI IBYX YPaBHEHUH C IByMsI IIEPEMEHHBIMHU.

[IpoBoaMTH MpOCTEHIIIME UCCICIOBAHUS YPAaBHEHUN M CHCTEM ypaBHEHUH, B
TOM YHCJIE C IPUMEHEHUEM TpaQUUeCcKux MpeJAcTaBIeH (yCTaHABINBATh, HMEET
JU ypaBHEHUE WM CUCTEMa YpPaBHEHUH pelIeHUs, €Cld HUMEET, TO CKOJbKO, U
npouee).

[lepexoanTh OT CIOBECHOW (OPMYIHPOBKH 3aJadu K €€ anreOpanveckoit
MOJIENTM C TIOMOIIBIO COCTaBJICHUS YpPaBHEHHUS WJIM CHCTEMbl YpaBHEHH,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4M MOJTYYEHHBIN pe3yybTar.

[IpuMeHsATh CBOMCTBAa YMCIOBBIX HEPABEHCTB JJI CpaBHEHUS, OIICHKH,
pemiarh JWHEHHbIE HEPaBEHCTBA C OJIHOM NMEPEeMEHHOW M HX CHCTEMBI, JaBaTh
rpauyuecKkyo WILITIOCTPAllMI0O MHOXKECTBAa pEIICHUN HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKINHA

[lonumaTe ¥ UCMONB30BaTh (DYHKIIMOHATIBHBIE TIOHITHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYEHMsI), OMPEACNsITh 3HaueHHe (YHKUUM TO 3HAYCHUIO
aprymMeHTa, ONpeaeNaTh CBOMCTBA (PYHKINU 10 € rpaduKy.

Ctpoutsb rpaduku dJIeMeHTapHBIX QYHKIIUN BUJIA:

y = kiX, Yy = X2, ¥y = x3,y = x|, Y = VX, OIuchIBaTh CBOWCTBA YHCIOBON

byHKIMU 10 €€ rpaduKy.



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
1 Yucna u BeUUCIeHUs. ParnoHanbpHbIe o5 9 bubmmoreka [{OK
qyucna https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 27 2
AJIrCOPAHICCKHE BIpaXCHHA https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 2
3 ¥PaBHCHILA 1 HEPABEHCTBA 0 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 K . @ 24 2
OOPAHMHATEI H rpaguicH. OyHiLHH https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
> Tosropenne i obobwmenne 0 1 https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 9 0



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

8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
bubmmoreka [IOK
1 q .K 1 1
ncia v BeranciaeHus. KBaapaTtHele KOpHU 5 https://m.edsoo.ru/7f417af8
9 Uucna u Beranciienns. CTENeHb ¢ 1eTbIM 7 1 bubmmoreka [IOK
ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BbIpaKEHHUS. 5 1 bubnuoreka [IOK
KBagpartHslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnrebpandecKkue BbIpaKEeHHUSL. 15 1 bubnuoreka [IOK
Anrebpaunveckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 bubnuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 1 bubnuoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 0% .H 12 1
paBHeHUs U HepaBeHCTBA. HepaBeHcTBa httos://m.edsoo.ru/7fA17af8
bubnuoreka [JOK
8 O . 5
YHIUHH. OCHOBHBIC IOHATHA https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
9 O 4 9 1
yHKUH. THCIOBBIC GyHKIHH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 IT 6 1
OBTOPEHHE 1 0000weHHe https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 9 0



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

KANEHAAPHO-TEMATUYECKOE NMNIAHUPOBAHUE YYEBHOIO

MATEPUATA

Auredpa. 7 kiace
(3 yaca B Heneao, Bcero — 102 yaca)

Howmep Kon-60 Zlamna
yooka Cooepocanue mamepuana no Ilpumeuanue
uacoe | no naamy
daxkmy
Yuciaa u Bpluncjaenus. Panumonanbubie unciaa (25 v)
Yucna u évtuucnenusn. Payuonanwvusie yucna (10 u)

1 IloHsATHE pallMOHAJIBHOI'O YHMCJIA. 1

2 | Apudmernaeckue NSUCTBUS C 1
panuoOHaJILHBIMUA ~ YHUCJIAMH.

3 | Apudmernaeckue ASHUCTBUS C 1
panuoOHaJILHBIMUA  YHUCJIAMH.

4 Apudmernueckre I1eHUCTBUS C 1
panuoHaJILHBIMUA  YHUCJIAMH.

5 CpaBHeHUeE, yIOpsiJOYNBAHNE 1
palnnoHaJIbHBIX YHCE.

6 CpaBHeHUe, ynopsiiodYruBaHue 1
panoHaJIbHBIX YHCE.

7 CreneHp ¢ HaTypaJIbHBIM ITIOKA3aTEIEM. 1

8 CreneHp ¢ HaTypaJIbHBIM ITIOKA3aTEIEM. 1

9 | Koumponvnasa paboma Ne 1 1

10 | AnHanu3 KOHTPOJBHOU PabOTHI 1

Pewenue 3a0au uz peanvnoii npakmuxu (15 u.)

11 | Penrenne OCHOBHBIX 3aj1a4 HaApOOU, 1
OPOILICHTHI U3 peajlbHOW NPaKTUKHU.

12 | Pentenne OCHOBHBIX 3aj1a4 HaApOOU, 1
OPOILICHTHI U3 peajIbHOW NPaKTUKHU.

13 | Penrenue OCHOBHBIX 3aj1a4 HaApOOU, 1
OPOIICHTHI U3 peaIbHOW MPaKTUKHU.

14 | Penrenue OCHOBHBIX 3aj1a4 HaApOOU, 1
OPOIICHTHI U3 peaIbHOW MPaKTUKHU.

15 | IIpu3Haku AeIUMOCTH, Pa3JIOKEHUS Ha 1
MHOXHUTEJIU HAaTYyPaJbHBIX YHCEI.

16 | Ilpu3Haku OeJauMOCTH, Pa3JI0KEHUS HA 1
MHOXXHUTEJIU HAaTYyPalbHBIX YHCEI.

17 | Ilpu3HaKku OeJIUMOCTH, PA3JI0KEHUS HA 1
MHOXXHUTEJIU HAaTYyPalbHBIX YHCEI.

18 | PeanbHbIe 3aBUCUMOCTH. 1

19 | PeanbHbIe 3aBUCUMOCTH. 1

20 | PeanpHBIC 3aBUCHMOCTH. 1

21 | Ilpsimast u oOpaTHas 1
OPOTIOPIIUOHATIEHOCTH

22 | Ilpsimast u oOpaTHast 1

HIPOIMOPIIHNOHAJIIBHOCTHU




23 | Ilpsimast u oOpaTHast 1
OPOHOPIHUOHAITBHOCTH

24 | Koumponvnasa paooma Ne 2 1

25 | AHanu3 KOHTPOJIBHOMN PaGoTHI 1

Adredopanyeckue BbIpaskeHusi (27 u)
Ilpeobpazosanue dykeennvix gviparxcenuii (12 u.)

26 | BykBeHHBIC BBIPAYKEHUSI. 1

27 IlepemeHnHbIE. 1

28 | JTomycTHMBIe 3HAYCHHS TIEPEMEHHBIX. 1

29 DopMyJIbL. 1

30 DopMyIbL. 1

31 | IIpeob6pazoBanue OYKBEHHBIX 1
BbIpA)KEHUM, pacKpbITUE CKOOOK U
IIPUBEJICHUE TTOJIOOHBIX CIIaraeMbIX.

32 | I[Ipeob6pazoBanue OYKBEHHBIX 1
BbIpA)KEHUM, pacKpbITUE CKOOOK U
MPHUBEJICHUE MTOJIOOHBIX ClIaraeMbIX.

33 | IIpeoOpazoBanue OYKBEHHBIX 1
BBIpA)KEHUM, pacKpbITHE CKOOOK U
MPHUBEJICHUE MMOJIOOHBIX CIIaraeMbIX.

34 | CBoiicTBa CTENIEHH C HATYpPaJIbHBIM 1
MOKa3aTeJIeM.

35 | CBoiicTBa CTE€NEHU C HaTypaJlbHBIM 1
IMOKa3aTeJICM.

36 | Koumponvuasa paboma Ne 3 1

37 | AHanu3 KOHTPOJIbHON pabOThI 1

Mmnozounenwt. Ilpeobpazosanus mnozounenos. (15 u.)

38 | MHoOrouieHsl. 1

39 | MHOro4ieHsl. 1

40- | CnoxxeHue, BhIYUTaHUE, YMHOKCHHUE 2

41 | MHOTOYJICHOB.

42- | CnoxxeHue, BhIYUTaHUE, YMHOKCHHUEC 2

43 | MHOTOYJICHOB.

44- | ®opmyIibl COKPAIEHHOTO YMHOXKEHHUS. 2

45

46 | @opmyabl COKPAIIEHHOTO YMHOYKEHHUSI. 1

47- | Pa3zimokeHrne MHOTOYJICHOB Ha MHOYKHUTEIHU 2

48

49- | Pa3iokeHrue MHOTOYJICHOB Ha MHOYKHUTEIHU 2

50

51 | Koumponwvnasa paooma Ne 4 1

52 | AHanu3 KOHTPOJIbHON pabOThI 1

YpaBHeHus u cucrema ypaBHenuii (20 4)
Ypasnenua (11 u.)

53 | VpaBHeHue, mpaBmiia peoGpa3OBaHUs 1
YpaBHEHHS, PaBHOCHJIBHOCTH
YPaBHEHUH.




54- | JluneliHOe ypaBHEHHE C OJHOU 2
95 | HepeMEeHHOM, pellIeHne JUHEHHbBIX
YPaBHEHUI.
56- | Pemenue 3aga4yc mMoOMOIIbI0 YPaBHEHUM. 2
57
58- | Pemnrenue 3as1a4yc MoMoIIbIO ypaBHEHUM. 2
59
60- | JIuneliHoe ypaBHEHHE C ABYMS 2
61 | mepeMeHHBIMU U €ro rpaduk.
62 | Konmponvnasa paboma Ne 5 1
63 | AHaiM3 KOHTPOJIBHON pabOTHI 1
Cucmema ypasnenuii (9 u.)
64 | Cucrema IByX JTUHEWHBIX YPaBHEHHU C 1
JIByMsI IEPEMEHHBIMU.
65- | Cucrema AByX JIMHEHHBIX YpaBHEHUH C 2
66 | IByMsI mIepeMEHHBIMU.
67- | Pemtenue cucrem ypaBHEHHN CITOCOOOM 2
68 | MoaCTAaHOBKHU U CITOCOOOM CIIOYKEHUSA
69- | Pemrenue cucrem ypaBHEHHN CITOCOOOM 2
70 | IOACTAHOBKH U CITOCOOOM CIIOYKEHUSA
71 | Koumpoavnas paboma Ne 6 1
72 | AHaIM3 KOHTPOJIBHOM pabOThI 1
Koopaunatel u rpadpukn. ®ynkuuu. (24 4.)
Koopounamut u 2pagpuxu.(12 u.)
73 | KoopanHaTra TOYKH HaA MIPSIMOM. 1
74 | YnuciaoBbie TPOMEKYTKH. 1
75- | PaccTosiHME MEX Ty JIBYMSI TOYKaMH 2
76 | KOOpAMHATHOM IPSIMOM.
7- [IpssmoyroJibHasi cucTeMa KOOpJAHUHAT Ha 2
78 | mnockocty.
79- I[Mpumepsr rpadguKoB, 3aJITaHHBIX 3
81 bopmynamu.
82- | Yrenue rpaduKoB peanbHBIX 2
83 | saBucumocTeii.
84 Koumponovnas paboma Ne 7 1
Dynuxyuu (12 u.)
85 | Ananus KOHTPOJIbHOU pabOTHI. 1
[lonsaTue pyHKIIUMU.
86 I'paduk pyHkmm. 1
87 | Cpoitcra (hyHKIHH. 1
8889- Jluneitnast yHKUMs. 2




%01' ITocTpoenue rpaduka TUHEIHHON QYyHKINH. 2

92- I'padux pyskumm y = |x | 3

94

95 | Koumponvnasn paboma Ne 8 1

96 | AHaJM3 KOHTPOJBHOM padOThI 1

IToBTOpEeHUe, 00001EeHNE 3HAHUM (6 41.)

97 | Cpoiicrea  cremenu ¢ HaTypajlbHbIM 1
1oKa3areseM

98 | Mrorosas KOHTPOJIbHas1 padoTa

9 | Cnoxenne,  BbluuTanue, YMHOKEHUE
MHOTOYJICHOB.

100 DopMyIIbl COKPAIIEHHOTO YMHOXKEHHUS

101 | pemenne cucrem YpaBHEHUH

102 | perenne MMPaKTUIECKUX 3aJ1a4




KANEHAAPHO-TEMATUYECKOE NMNIAHUPOBAHUE YYEBHOIO
MATEPUATA

Aareopa. 8 kiacc
(3 yaca B Heneu1o, Bcero — 102 yaca)

Mama
Homep Kon-6o
Cooepocanue mamepuana no Ilpumeuanue
ypoka uacoe | no naamy
daxkmy
Ywucaa u Bpruncienns. Kaaparabie kopuu (15 )
1 KBanpaTHblli KOpEeHb U3 YHCIIA. 1
2 | TTousitue 06 UPPAIIMOHAILHOM YHCIIC.
3 | MecsTrunbIe IPUOTHKSHIS
WPpAITMOHAIIBHBIX YHCEII.
4 JlercTBUTENBbHBIE YHCIIA. 1
5 CpaBHEHHE NEUCTBUTEJIBHBIX YHCEIL. 1
6 ApudmeTrrnuecknuii KBaJpaTHBIN KOPEHbD. 1
7-8 | YpaBHeHUE BHOA xX? = a. 2
9-10 | CBoiicTBa apudMeTUUECKUX KBAaAPATHBIX 2
KOpHEH.
11- | IIpeoOpa3zoBaHUE YHCIOBBIX 3
13 | BeIpa’k€HUM, CoAepKalluX KBaJIpaTHBIE
KOPHHU.
14 | Konmponavnan paboma Ne 1 1
15 | AHanu3 KOHTPOJBHOU PabOTHI 1
Yucaa u BbluncaeHusi. CTeneHsp ¢ meJbIM nmokaszaresaem (7 4.)
16 | Crenenn ¢ nenbiM MOKa3aTeseM. 1
17 CranaapTHas 3alliuCh 4ducia. 1
Pa3zMepbsl OOBEKTOB OKPYIKaIOIIEro 1
18 | MHMpa, JIUTEIILHOCTh NPOUECCOB B
OKpPY>KaroIlieM MUpe.
19- N 2
20 | CpoiicTBa CTENEHU C LEJIBIM MOKa3aTeJIeM
21 | Konmponwvnasa paboma Ne 2 1
22 | AHanu3 KOHTPOJIbHOW paboThI 1
Aaredpanyeckue BbipakeHusi. KaaparHslii TpéxuiieH (5 4)
23 | KBagpaTHbI TPEXUIIEH. 1
24- | Pa3no)keHHEe KBAJIpaTHOTO TpEXUIeHaHa 3
26 | MHOXUTEIHN
27 | Koumponvnasa paboma Ne 3 1

AJredpanyeckue BhIpaskeHusi. Aaredopandeckasi Apoob. (15 )




28 | Anre6pandeckas 1po0h. 1

29- | lomycTuMBle  3HAUGHWs  [IEPSMEHHBIX, 2

30 | BxoasmuX B anreGpanuecKue BHIPAsKCHHSL.

31 | OcHoBHOE  CBOWMCTBO aiNreGpaHdecKoi 1
JIpoOu.

32- | Coxpamienne apoGeii. 3

34

35- | CnoxxeHne, BEBIYUTAaHUE, YMHOXXEHHUE U 3

37 | neneHue anreOpanvdecKux ApoOe.

38- | [IpeoOpazoBaHUe BRIpAXKECHUIA, 3

40 | comepkamux anrebpanvdeckue apoou

41 | Kommponvuasn paooma Ne 4 1

42 | AHanu3 KOHTPOJIBHON pabOThI 1

KBaapartHblie ypaBHenus. (15 4.)

43 KBanpaTtHoe ypaBHEHUE. 1

44- | HenmosHOE KBaJpaTHOE YpaBHEHHUE. 2

45

46- | ®opmysa KOpHEN KBAAPATHOIO 2

47 | ypaBHECHHUA.

48- | Teopema Buera. 2

49

50- | Pemienue ypaBHEHMI, CBOJASIIUXCS K 2

51 | KBaJpaTHBIM.

52- | IIpocreiine JPpOOHOpAIMOHAIIBHBIC 2

53 | ypaBHEHUSI.

54- | PenieHne TEKCTOBEBIX 3aa4 C IOMOIIBIO 2

55 | KBaapaTHBIX YPaBHECHUM

56 | Koumponvnasa paboma Ne S5 1

57 | AHanu3 KOHTPOJIbHOM pabOTHI 1

Jluneiinpie ypaBHeHusi. CucteMbl ypaBHeHmii. (13 u)

58- | JIuneitnoe ypaBHEHUE C ABYMsI 2

99 | mepemenHbIMu, ero rpaduK, NPUMEPDI
pelieHusl ypaBHEHHH BIISIbIX YHCIIaX.

60- | Pemienue CHUCTEM  JIBYX  JIMHEHUHBIX 3

62 | ypaBHEHUU C ABYMS IEPEMEHHBIMH.

63- | IIlpumepsl penieHusi CUCTEM HEJIUHEUHBIX 2

64 | ypaBHEHUU C IByMsI IE€PEMEHHBIMHU.

65- | I'padpnueckas UHTEpIIpeTalns 2

66 | ypaBHEHUSI C JOByYMsI NOEPEMEHHBIMU U
cUCTEM YpaBHECHHUU c TIBYyMSI
epEeMEHHBIMU.

67- | Pemenre TEKCTOBBIX 3a/a4 C MTOMOIIBIO 2

68 | cucrem ypaBHeHwid.

69 | Koumponvnasa paboma Ne 6 1




70 ‘ AHan3 KOHTPOJILHOU paboOThI

I

HepagencrBa. Cucrembl JMHEHHbIX HepaBeHCTB (12 4.)

71- | Yucnossie HEpaBEHCTBAa U UXCBOMCTBA. 2
72
73- | HepaBeHCTBO € OJIHOI MEpPEMEHHOIA. 2
74
75- | JIunelinble HEpaBEHCTBA C OIHOM 2
76 | mepeMEHHOM U UX pEIICHHUE.
77- | CucreMbl TUHENHBIX HEPABEHCTB C OJQHOM 2
78 | mepeMEeHHOM U UX pEIIEHUE.
79- | U3o0pakeHue pemieHus JIMHSHHOTO 2
80 | HepaBeHCTBA M X CHCTEM HA YHUCIOBOU
PSIMOU
8l | Kommponvnasa paooma Ne | 1
82 | AHamm3 KOHTPOJIBHOW pabOThI 1
DyHknum. (5 4.)
83 | lloustue ¢pyHKIINU. 1
84 O0J1acTE_ ONPEACIEHUS U MHOXXECTBO 1
3Ha4YeHUMN QPYHKIIUU.
C1ocoOrI 3aJaHus (PYHKIIUH.
85 I'paduk d)YHKHPII/I.q)y 1
86 CBouCTBa (PYHKIIMHU, UX OTOOpa>KE€HUE
Ha rpaduke.
87 | CpoiicTtBa (GYyHKIUH, UX OTOOpakeHue 1
Ha rpaduKe.
Yucaosble pyHkunu. (9 4.)
88 | AHanu3 KOHTPOJILHOU paboThl. UTeHHue u 1
noctpoeHue rpaduKoB QYHKITUH.
89 | UreHue u noctpoeHue rpa)uKoB 1
GO YHKIHIHN.
90 | IIpumepsl rpadukoB GYHKITUN, OTPAKAFOIINX 1
peabHbIE TPOIIECCHI.
91 | OyHkIMH, ONUCHIBAIONIUE IPIMYIO U OOPaTHYIO 1
MIPONOPIIMOHAILHBIC 3aBUCHMOCTH, X TPa(QUKH.
92 | I'mnep6ona 1
93 | I'paduk dysximu y = X2, 1
94 DOyHKIUU Y = X%,y = X3, 1
y = X, Y = |x|; rpadudeckoe peuieHue
YpaBHEHUUN U CUCTEM YPABHEHUU
95 | Koumponvnasa paooma Ne 8 1
96 | AHaJu3 KOHTPOJbHON pabOThI 1
IToBTOpeHue, 0000mEeHMe 3HAHUM(6 4.)
97 | [IpeoOGpazoBaHME YHUCITOBBIX 1
BBIpAKCHUM, COJZIEprKAINX KBaApaTHBIC
KOPHHU.
98 | Mrorosas KOHTpPOJIbHasi pabora 1




g9 | CBOWCTBa CTCIECHU C IEIBIM IOKa3aTeJICM

100 KBanparHsle ypaBHEHUs.

101 HepasencrBa. Cucremsl JIMHEWHBIX
HEPABEHCTB.

102

DyHKIHU.
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