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HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBisSeTCSs OJAHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOILETro
oOpa3oBaHusA: OHa o0ecne4yuBaeT U3y4YeHUE JAPYrHMX JUCUUIUIMH, Kak
€CTECTBEHHOHAYYHOT'0, TaK U TYMaHUTApHOTO LIMKIIOB, €€ OCBOEHHE HEOOXOAMMO
JUISL TIPOJIOJDKEHHUsT oOpa3oBaHUs U B TOBCEIHEBHOW >ku3HU. PasButne vy
oOy4JaromMXxcs HAyYHbIX MPEICTABIEHUNA O TMPOUCXOKIACHUUM U CYUIHOCTH
anredpanueckux abCTpaklMif, crnoco0e OTpPaKeHHs MaTeMaTUYECKOM HayKou
ABJIGHUA W TIPOLIECCOB B TMPHUPOAE M OOIIECTBE, pOJM MAaTEMaTUYECKOTO
MOJICIMPOBAHKMSI B HAyYHOM TIO3HAHUM W B TIPAKTUKE CIIOCOOCTBYET
(bOpMHUPOBAHUIO HAYYHOTO MUPOBO33PCHHS W KAa4eCTB MBIIUICHHS, HEOOXOIUMBIX
JUISL ajanTalud B COBpeMeHHOM IudpoBoMm obmiecTBe. M3yuenue anreOpbl
o0OecrieynBaeT  pa3BUTHE yMEHHMs  HAOJIONAaTh, CpPaBHUBATh, HAXOJAWTh
3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTHU MBIIICHHUS, CIIOCOOHOCTH
apryMEHTHPOBAHO OOOCHOBBIBATh CBOM JICUCTBHS M BBIBOABI, (HOPMYIUPOBATH
yTBepkaeHuss. OcBoeHHEe Kypca aireOpbl 00eCleyrMBaeT pa3BUTHE JIOTHUECKOTO
MBIIIJICHUST OOYYalOUIUXCS: OHU HCIOJIB3YIOT JCAYKTHUBHBIC M WHIYKTHUBHBIC
paccyxkaeHusi, 0000IeHne M KOHKPETHU3aluio, a0CTparupoBaHHE W aHAJIOTHIO.
OOyuenue anreOpe mpeanosaraeT 3HAYUTENBHBIA O0BEM CaMOCTOSATEIHLHOM
JESTENBHOCTH  00YyYaloUUXCsl, TOATOMY CaMOCTOSITEIbHOE pelIeHUuEe 3ajay
ABJIAETCS peaju3aluen 1esTeIbHOCTHOTO MPUHIUIIA O0YUEeHHUS.

B crpykType mporpammbl y4eOHOro Kypca «Anrebpa» i OCHOBHOIO
o01rero oopa3oBaHusi OCHOBHOE MECTO 3aHHMAIOT COJIEPKATEIbHO-METOANYECKUE
muHuM: «Yucna u BeIUUCICHUSN», « ANTeOpandyeckue BHIPAKECHUS», «YpaBHEHHUS U
HepaBeHCTBa», «Dynkuun». Kaxmas w3 3THUX copep:KaTeabHO-METOIUYECKUX
JUHUHN pa3BUBAECTCS Ha MPOTHKEHUH TPEX JIET U3YyUEHUs Kypca, B3aUMOACHCTBYS €
IpPYTMMH €ro JHUHHSAMHU. B Xome wu3ydeHuss ydeOHOTro Kypca OO0ydaromuMmcs
MPUXOAUTCS JTOTHYECKH PACCY’KIaTh, MCIIOJIB30BAaTh TEOPETUKO-MHOKECTBEHHBIN
sa3bIK. B CBsi3M ¢ 3TMM B mporpammy ydeOHOro Kypca «Anredpa» BKIIIOUCHBI
HEKOTOpPHIE OCHOBBI JIOTHKH, TPEACTABICHHBIE BO BCEX OCHOBHBIX pa3leiiax
MaTeMaTHYeCKOT0 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO OOYYarOITUMUCS
OCHOB  YHHMBEPCAIBHOTO  MaTeMaThdeckoro si3pika. CojaepaTenbHOW U
CTPYKTYPHOH OCOOCHHOCTBHIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conepxanve nuHUM «YWcina W BBIYHCICHUS» CIYXXUT OCHOBOW s
JATBHEUIIIET0 U3yYEHUsT MAaTEMAaTHUKH, CIIOCOOCTBYET PAa3BUTHUIO Y OOYYarOIIMXCS
JIOTUYECKOTO MBINUICHUS, (JOPMHUPOBAHUIO YMEHHSI TTOIH30BATHCS aJTOPUTMAaMHU, a
TaKKe MPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX ISl TIOBCETHEBHOM
KU3HU. Pa3zBuTHE TOHATHS O YMCJIE HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMS
CBS3aHO C pAIMOHATBHBIMH M HUPPAIMOHAIBHBIMH YHCIAMU, (HOpMUPOBAHHEM



MIPEACTABICHUA O JCHCTBUTEIIBHOM YHCIIE. 3aBEPIICHHE OCBOCHMSI YHCIOBOM
JIMHUU OTHECEHO K CpelIHEMY 0011eMy 00pa3oBaHUIO.

Conepxanue JByX aire0pandecKux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (DOPMUPOBAHMIO Yy OOYyHarOUIUXCS
MaTeMaTUYeCcKOro armapara, HeoOXOAMMOIro /Jisi pEeUIeHUs 3aJad MaTeMAaTHUKH,
CMEXHBIX TMpPEIMETOB M TPAKTUKO-OPUEHTHUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOTO 0011ero oOpa3oBaHusi Y4eOHbI Marepuan TpYyNIUPYETCs BOKPYT
palMOHANIbHBIX BbIpaKeHHI. AnreOpa IEeMOHCTPUPYET 3HAUCHUE MAaTEMaTHUKU KaK
A3bIKa JUISI TIOCTPOCHMSI MATEMaTHYECKUMX MOJIeNieH, OMHCAHUs MPOLECCOB U
ABJIIGHUNA peajbHOro Mupa. B 3agaunm oOyueHus anrebpe BXOAAT TaKke
JanbHelllee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHS, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOCHMS Kypca HMH(POPMATUKH, W OBJAJICHUE HaBbIKAMH
JNeAYKTUBHBIX paccyxaeHuid. [IpeoOpazoBanne CUMBOJIBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUsI, CIOCOOHOCTEN K MATEMAaTUYECKOMY TBOPUYECTRBY.

Copepxanve QyHKIIMOHAIBHO-Tpa(UuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHE
oOy4JaromuMHCs 3HAaHUN O (QYHKIUAX KaK BaKHEWIEH MaTEeMaTHYECKOW Mojenu
JUTSL OMIMCaHUsl U UCCJIeIOBaHUS Pa3HOOOPa3HbBIX MPOLIECCOB U ABJICHUM B IPUPOJE
u obOmectBe. M3ydeHne marepuana CIOCOOCTBYET Pa3BUTHIO Y OOydYarOIIMXCA
YMEHHS UCIIOJIb30BATh PA3INYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATUKHU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduyueckue, BHOCUT BKJIaJ B (QopMuUpoBaHHE
NpEeICTaBICHUI O POJIM MAaTEMAaTUKHU B Pa3BUTUU [IUBWIN3AINHN U KYJIbTYPBHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3y4yaeTcs Y4eOHBI Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIENYIOIIME OCHOBHBIC pa3leibl COACpPKAHUS:
«Yucna u BBIUKCICHUS», «ANreOpandyeckue BBIpAXKEHUSN», «YPaBHCHUS U
HEpaBEHCTBa», «DYHKITUNY.

Ha usyuenne yueO6HOro kxypca «Anredpa» orBoautcs 306 yacoB: B 7 Kjiacce
— 102 gaca (3 yaca B Heeno), B 8 kinacce — 102 gaca (3 yaca B HEJIEIIO).

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

@denepanbHbld y4eOHBIN TIaH JJI1 00pa3oBaTeNbHBIX YupexaeHui Poccuiickoit
®enepanuu, OOII COO wmkonel u IlpumepHass mporpaMma Mo MaTeMaTHKE
MpeaycMaTpUBaeT 00s13aTeIbHOE M3YUYeHHE alnreOphl HA YPOBHE CPEIHEr000IIeTro
oOpa3zoBanus B 7 kiacce B oObeme 102 uacoB (3waca B Hemenmto, 34 ydeOHBIX
HeJlenb). B COOTBETCTBUM CO MIKOJIbHBIM TOJJOBBIM YYEOHBIM IIJIAHOM Ha U3y4YEHHUE
anreOpsl B 7 kinacce pacnpeaenero 100 gacos.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Yuciaa v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U NIECATUYHBIC, MEPEXOJ OT OAHOU (POPMBI 3aMHUCH
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 HaTypajbHBIM IIOKa3aTeJNEeM: OIpejaesieHue, npeoOdpazoBaHue
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.

[IpuMmeHeHne TPU3HAKOB  JEIUMOCTH, PAa3JIO)KEHHME Ha  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

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

AuireOpanyeckue BbIpasKeHU

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKECHUS C NepeMeHHOM. JlomycTuMble
3Ha4YEeHMS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXY BEIUYMHAMH B BUJIE
dopmyibl. Beraucienus no popmynam. [IpeodpazoBanrie OyKBEHHBIX BBHIPAKEHUIH,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBUiia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, PaBUIIA PACKPBITUS CKOOOK M MIPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOrowieHbl. Crenenp MHOrousieHa. CloKeHue, BHIYUTAHUE,
YMHOXKEHUE MHOIOYICHOB. DOpMyJbl COKpPAlmIEHHOTO YMHOXKEHHUSA: KBaJpaT
CyMMBbl M KBaApar pa3HocTH. Popmyrna pa3HOCTH KBaJpaToB. PasnoxkeHue
MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHWS, IMpaBujia TPeoOpa3oBaHUS ypaBHEHWS,
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 IBYMsI 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. UuciioBsle IpOMEXYTKU. PaccTosiHue 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 ¢ynkuuu. [padux
¢ynxuuu. CoiictBa pyHkuuid. Jluneitnas @yukuus, e€ rpadux. ['padux dynkunn
y = |X|. I'padmueckoe peiieHre JTUHEWHBIX YPABHEHUN M CUCTEM JIMHCHHBIX
YPaBHEHUM.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'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 NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHUMCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUHN B IPYTUX HAyKaX U MPUKIAJAHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SBJICHUH, MPOILEAYyp IPakJaHCKOro obiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAHOBKOW Ha aKTUBHOE Y4YacCTHE B PEIICHUU NPAKTUYECKUX 3adad
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHAMBUIYAIbHON TPACKTOPUM 00Pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTHUYECKUX OOBEKTOB, 3a/ay, PEUICHUH, pacCyXIEHUH, YMEHHUIO BHUJIETbH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpUEHTauuell B JIEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMaHHEM MaTeMaTUYeCKON HayKHM Kak c@epbl 4YeIoBe4YeCKOM
JEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JUIsl Pa3BUTUS LIMBHJIN3ALUH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YeCKON KyJIbTYpOil KaK CpeICcCTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHHME, (POPMHPOBAHHE KYJIBTYPbI 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOErO
30pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXA, peEryisipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTro K€ MpaBa JPYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHUEe MaTeMaTHUYeCKUX 3HAHUU /I pEelIeHUs 3a7au
B 00JJaCTH COXPAHHOCTU OKPYKAIOIIEeW Cpe/bl, IUIAHUPOBAHHUS TOCTYNKOB U
OLICHKM HMX BO3MOJKHBIX IMOCJEICTBUM IJIsi OKpYXalolleld Ccpeabl, OCO3HAHHEM
rJI00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) agpanTanus K M3MEHSIIOIIMMCS YCJOBHAM CONMAJIbHOW W NMPUPOTHOM
cpeabl:

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

HEOOXOJMMOCThI0O B (OPMHPOBAHUM HOBBIX 3HAaHWA, B TOM 4YHUCJIE
dbopMynHpoBaTh UIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, 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 JAEUCTBHS, (OpPMYyIUpOBaThH M OICHUBATH PUCKH H
NOCTENCTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBble Jornueckue 1ecTBU:

e BBISBISITh U XapaKT€PU30BATh CYIIECTBEHHBIC NMPU3HAKN MATEMAaTHUYECKUX
O0BEKTOB, TOHSATHN, OTHOUICHWUH MEXIy MOHATHSIMH, (HOPMYITHPOBATH
OTIpeJICICHNs] ~ TOHSATUH, YCTAaHAaBIWMBAaTh CYIIECTBEHHBIH TMPHU3HAK
KiIaccu(UKaIi, OCHOBaHUS /i OOOOIIEHWS W CpPaBHEHHS, KPHUTEPHUH
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHS:
YTBEpIUTEIbHBIC W OTPUIATEIbHBIC, CIMHUYHBIC, YaCTHBIC M O0OIIHe,
YCIIOBHEIE;



BBISIBISITh ~ MAaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
npoTuBOpeurss B (aKkTaxX, AAHHBIX, HAOMIOACHUSX W YTBEPKICHUSX,
npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
VHYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKACHUM (TPSAMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTeMaTU4YeCKUX (PAKTOB, BBICTpAaUBATh aPryMEHTAIMIO, MPUBOJIUTH
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpATh CMoco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapUMaHTOB pelIeHHs, BbHIOMpaTh Hauboyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTebCKIeE AeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KAaK MCCIICIOBATEILCKANA WHCTPYMEHT ITO3HAHMS,
(GbopMyITHpOBaTh BOMPOCHL, (PUKCHPYIONIUE MPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSITCJIbHO YCTAaHABIMBAaTh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTyMEHTUPOBATh CBOIO TIO3UIUIO, MHCHHUE;

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

CaMOCTOSITENTFHO (DOPMYITHPOBATH 000OIIEHHUST M BBIBOJIBI IO PE3yJIbTaTaM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M 0O00OIIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IMPOIECCa, a TaKKE BBIABUTATH
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 PA3IMYHBIX BUAOB U (POPM IIpEICTaBICHNUS;

BbIOMpaTh (QopMy mpenctaBieHus WHOOPMANMH W HWLTFOCTPUPOBATH
perraemMbie 3aJladyd CXeMaMH, JuarpaMMaMy, WHOW TpaQuKkod W ux
KOMOMWHAIIHSIMU;

OIICHWBATh HAAEKHOCTh WH(OOPMAIIMU TIO0 KPHUTEPHUSM, MPEIIOKCHHBIM
yauTesaeM Win chopMyIupOBaHHBIM CAMOCTOSITETBHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



BOCIIpUHMMATh #  (HOPMYTUPOBATh CYXKICHUS B COOTBETCTBHH C
YCIOBUSMH W LEISIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHUS B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS TIO
XOJy pelieHus 3a/1a4i, KOMMEHTHUPOBATh MOJTYyUYEHHBIN pe3yIbTaT;

B X0JI¢ 00CYICHHS 3a]1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI,
IpOOJIEMBI, peIIacMoi 3aJa4M, BICKA3bIBATh HUJIEH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS, COIOCTABIATh CBOM CYXICHUS C CYXKICHUSAMH JPYTHX
YYaCTHUKOB JHAJIOTa, OOHAPYXKUBATh Pa3IMUMe W CXOJCTBO ITO3HIIHH, B
KOppeKTHOU (hopMe GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NPEICTaBIATh  pE3ybTaThl  pEIICHWUsS  3aJa4d,  SKCICPHMCHTA,
UCCIICIOBAHUs,  TPOCKTa,  CAMOCTOSTENBHO  BBIOMpaTh  (opmar
BBICTYIIJICHUS C YU4ETOM 3aj1a4 MPE3CHTAIIMA U OCOOCHHOCTEH ay TUTOPHH;
NOHMMAaTh W HUCIOJI30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAVUBUAYATbHONH paOOThI MPU PEHICHWH YYEOHBIX MAaTEMaTHYCCKUX
3ajad;

NPUHUMATH 11CJIb COBMECTHOM JCATEIBHOCTH, IJIAHUPOBATh OPTraHU3AIUIO
COBMECTHOM pabOTBI, pacmpeneisaTh BHABI padOT, JIOTOBapUBATHCA,
00CyXXJ1aTh TIPOIIECC M PE3YJIBTAT pabOThI, 0000MIATh MHCHHUS HECKOJIBKHUX
JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opmax pabdoTel (0OCYyXaeHHs, OOMEH
MHEHUSIMH, MO3TOBbI€ INTYpPMbl U JIpyTue), BBIMOJIHATH CBOIO YacThb
paboThl M KOOPJIUHUPOBATH CBOM JICUCTBHS C APYTMMH YJI€HAMU KOMAaH/IbI,
OLICHMBATh Kaue€CTBO CBOETO BKJIa/Ja B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aMOICUCTBHSI.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeilicTBUS
Camoopranusanus:

CaMOCTOSITEILHO COCTaBJIATH IJIaH, aJICOPUTM PEIICHUs 3a1auu (MU €ro
9acTh), BBIOMpATh CIOCOO PEIICHHUS ¢ YYETOM HMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBAaTb W KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

BJIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CaMOKOHTpPOJII IIpoliecca W
pe3ysbTaTa pelieHrus MaTeEMaTUIEeCKOM 3a1a4uH;

NPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENIbCTB, HAWEHHBIX OIMMUOOK, BBISBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJibTaTa ACATEIbHOCTH MOCTABJICHHOW IETH
Y YCJIIOBUAM, OOBSICHATHh MPUUUHBI TOCTWKEHUS WA HEIOCTHKCHUS 1IEJIH,
HaXOAUTh OIMHUOKY, JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIbTATBI

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

Yuciaa v BbIYMCICHUS

BoinonHsATh, coueras YCTHbIE W MHUChbMEHHBIE MPUEMBI, apU(PMETHUECKUE
JEUCTBUS C PAIMOHATIBHBIMU YHCIIAMHU.

HaxonuTh 3Ha4YeHUsT YKCIOBBIX BBIPAXKECHUH, MPUMEHSTh pPa3sHOOOpa3HbIE
criocoObl U MPUEMBI BBIYMCICHUS 3HAYEHUN APOOHBIX BBIPAXKEHUM, COACpPKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexonuth OT OHOM (OPMBI 3alKUCH YKCEN K Apyrou (mpeodpa3oBbIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JICCATUYHYIO TPOOBb).

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAIILHBIC YUCIIA.

OKpyrJsTh yncna.

BrINOTHATS TPUKUIIKY U OIEHKY pPe3ysibTaTa BBIUMCICHHUH, OIEHKY 3HaUYCHUM
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, MPONOPLUHOHAIBHOCTBIO BEJIMYHUH, IPOLUEHTaMH, HHTEPHPETHUPOBATH
pe3yAbTaThl pELICHUs 3aAad ¢ Y4ETOM OTpaHWYEHUM, CBA3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panyvecKne BbIpasKeHU s

Hcnonb3oBaTh anreOpandyeckylo TEPMUHOJIOTHIO U CHUMBOJIUKY, NMPUMEHATH
e€ B IIpoliecce OCBOCHUS y4eOHOro MaTepuana.

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

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

BbINONHAT yMHOXXEHUE OJIHOWIEHA HAa MHOTOYJIEH M MHOTOWIeHa Ha
MHOTOWICH, TPUMEHSATH (DOPMYJIIBI KBaJpaTa CyYMMBI M KBaJpaTa pa3HOCTH.

OcyliecTBasATh Pa3’I0KEHUE MHOTOYJIEHOB HA MHOXKHUTEIW C MOMOIIbIO
BBIHECEHHMS] 33 CKOOKM OOIIEro MHOXUTENsS, TPYNIUPOBKH  CJIaraemsix,
MpUMEHEHUS (DOPMYIT COKPAILIEHHOTO YMHOKEHHUSI.

[IpuMensTh MpeoOpa3zoBaHUsi MHOTOWICHOB ISl PEUICHUS PA3IUYHBIX 3a7a4
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb30BaTh CBOWMCTBA CTENEHEW C HATypaJbHBIMU IOKA3aTEJSIMH IS
peoOpa3oBaHusl BEIPAKCHHIA.



YpaBHEHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHs C OJHOU IIEPEMEHHOM, NPUMEHsAS IpaBuia
nepexojia OT UCXOAHOTO YpaBHEHHs K paBHOCHIBHOMY eMy. [IpoBepsTs, sBiseTcs
JIM YUCJIO KOPHEM ypaBHEHHUSI.

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

[lonOupaTe mpuUMEpHl Map 4YHUCEIN, SIBIAIOMIMXCS pPEIIeHueM JMHEHHOTO
ypaBHEHUS C IByMS IEPEMEHHBIMHU.

CTpouTh B KOOpAWHATHOW IIJIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHHS C
IBYMs TIEPEMEHHBIMH, TOJB3YICh TpapUKOM, MPHUBOAUTH MPUMEPHI PEIICHUS
ypaBHEHHUSI.

Permath cucteMbl ABYX JTMHEWHBIX YPaBHEHHUH C ABYMs MIEPEMEHHBIMU, B TOM
quciie rpaguyecku.

CocTaBnsATh W pemiath JWHEHHOE YpaBHEHHE WM CHUCTEMY JIMHEHHBIX
ypaBHEHUH 1O YCIOBHIO 3aJa4yd, WHTEPIPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ]a4H MOJIYYCHHBIH Pe3yNIbTaT.

DyHKUUMA

N300paxaTh Ha KOOPIUHATHON NPSIMON TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbI, 3aMCHIBATH YMCIOBBIC MMPOMEXYTKH Ha
anredpanuyeckoM S3bIKE.

OtmeyaTh B KOOPAMHATHOW TUIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAHHATAM,
CTpOUTH rpaduku TuHEeHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIHHN Y = [X|.

OnuceiBaTh € TMOMOIIBIO (GYHKIUNA HU3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BpPEMsl, pPacCTOSHUE, I1I€HA, KOJUYECTBO, CTOUMOCT,
IIPOU3BOUTEIBLHOCTD, BpeMs, 00bEM pabOTHI.

HaxonuTe 3HaueHue QyHKIMY 110 3HAYECHUIO €€ apryMEeHTa.

[Tornmats rpaduueckuii cmoco0 MpencTaBiICHUS W aHaIM3a WHGOPMAIIUH,
U3BJIEKaTh U UHTEPIPETUPOBATH UH(POPMALIHMIO U3 TPAPUKOB PEeaJTbHBIX MPOLECCOB
Y 3aBUCHMOCTEM.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
DJIeKTPOHH Moayab « HIKoJIbHBIH
KoaudecTBO 4acoB
ble YPOK>»
Ne HanmeHoBaHMe pa3je/ioB U TeM Kourp Mpak (mipposLie | Kmovente | Metonnin
n/n| nporpammel 0JILHBI THYeC | ) Bocnutarea | opmbl
Bcero e KHe o0pa3oBarte | LbHbIE padoThbI
padot pador | JIbHBbIC 3aj1a4u
bl bl pecypchl
-npuMeHenne | PaGora B
Ha ypoke napax
WHTEPAKTHBH
bIX (hopm
paboThI
YYaIuxcs:
WHTEJUICKTYya
JBHBIX UTD,
bubnuoreka | ctuMyIupyro
LHOK 111070,
[ToBTOpEHME 6 1 https:/m.eds | TO3HaBaTelb
oo.ru/f2a34d | HY®
20 MOTHBAIIHAIO
[IKOJBHUKOB;
- pPUMCHCHHE
JUCKYCCHUH,
KOTOpBIE
JIAl0T
yUanmmcst

BO3MOXXHOCTb
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npuodpecTu
OTIBIT
BEJICHUS
KOHCTPYKTHB
HOTO
JTNAJIora;
TPYIIIOBOM
paboTHI WK
paboThHI B
napax,
KOTOpBIC
y4ar
ITKOJIbHUKOB
KOMaHJIHOH
pabote u
B3aUMOJEICT
BHIO C

JIPYrUMU
JIEThMH;

Yucna u BeruncieHus. ParnonanbsHeie
qucia

21

bubnuoreka
HOK
https://m.eds
00.ru/7f415b
90

dbopmMupoBaH
ue
MOTHBAIHH
U3YUYCHHUSI
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TOTOBHOCTD H
CIIOCOOHOCTD
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10,
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WH/IMBUTyaJb
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HOI
TPaCKTOPUHU
U3y4YCHUS
Mpe/METa;

BOCIIUTHIBATh
yMeHUue
oOmaTscs,
BOCIIUTHIBATh
YCTOWYHBBIN
WHTEpEC K
3aHATUSAM
MAaTeMaTHUKOMN
MTOBBIIIICHUIO
MMO3HABaTEIb
HOTO
MUHTEpeca U
3¢ HEeKTUBHOC
TH YCBOCHUSI.

AnrebpandecKkue BhIPAKCHH

25

bubnuoreka
HOK
https://m.eds
00.ru/7f415b
90

YCTaHOBJICHH
e
JIOBEPUTEIBH
BIX
OTHOLLIEHUM
MEXKIY
YUYHUTENIEM U
ero
YYCHUKAMH,
CHOCOOCTBYIO
UX
MO3UTUBHOMY
BOCHIPHUATHIO
yYaITIMHUCS

[Tyremectn
ue -
00BEKTHI
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TpeboBaHU
U IIpOCBO
YUUTEI,
NPUBJICYCHU
10 UX
BHUMAaHHUSA K
00Cyx1aemMo
1 Ha ypoke
uH(popManuu

AKTHUBU3AIIH
175
M03HABaTENb
HOU
JEeSITEIbHOCT
u;
IPUBJICYEHU
€ BHUMaHUs
HIKOJIBHUKO
B K
LIEHHOCTHO
My acleKTy
U3y4aeMbIX
Ha ypoKax
SIBJICHHI,
OpraHu3anyu
1 uX
paloThI C
MOJIy4aeMOo
1 Ha ypoke




COLIMATBHO
3HAYUMOU
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BBICKa3bIBa
HUS
YYanuMHUCs
CBOETO
MHEHUS TI0
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CBOETO K
Hel
OTHOIICHHS,;

YPaBHeHI/IH 1 HCPABCHCTBA

20

bubnuoreka
HOK
https://m.eds
00.ru/7f415b
90

YCTaHOBJICHH
e
JIOBEPUTEIBH
BIX
OTHOLLIEHUM
MEXKIY
YUYHUTENIEM H
ero
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CHOCOOCTBYIO
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ue -
00BEKTHI
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BOCIIPUATHIO
yYalIMMuUCs
TpeboBaHUM
U 1IpOChO
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[IPUBJICYEHU
10 UX
BHUMAaHHUSA K
00CyX1aemMo
1 Ha ypoke
uH(popManuu
,
aKTUBM3AI[UU
175
M03HABaTENb
HOU
NESTeNbHOCT
u;
IPUBJICYEHU
€ BHUMaHUs
HIKOJIBHUKO
B K
LIEHHOCTHO
MY acleKTy
U3y4aeMbIX
Ha ypoKax
SIBIICHUH,
Opra"usanu
1 UX
paloThI C
MIOJIy4aeMO




1 Ha ypoke
COLIMAJIBHO
3HAYUMOU
uHpopManu
en —
WHUITUUPOB
aHue ee
00CYyXICHU
a,
BBICKa3bIBa
HUS
YUYAIIAMUCS
CBOETO
MHEHUS TI0
ee MoBoYy,
BBIPAOOTKH
CBOETO K
Hel
OTHOIICHHUS,

Koopaunats! u rpadpuku. OyHkimum

24

bubnuoreka
HOK
https://m.eds
00.ru/7f415b
90

-IIPUMCHEHUE
Ha YpOKe
UHTCPaKTHBH
bIX (hopm
paboThI
YUaIIAXCSL:
HUHTEJUICKTYya
JBHBIX UTP,
CTUMYITHPYIO
1111504
MO3HABATENb

HYIO

Pabora B
napax
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LIEHHOCTHO
MY acleKkTy
M3y4aeMbIX
Ha ypoKax
SIBIICHHI,
opraHu3aiu
S UX
paboThI C
MOJTy4aeMo
1 Ha ypoke
COIMATBHO
3HAYMMOU
uH(popmanu
en —
17050200020200]0):]
aHue ee
00CYXICHU
i,
BBICKa3bIBa
HUS
YYalIMMUCs
CBOETO
MHEHHUS TI0
ee MoBoY,
BBIPAaOOTKH
CBOEro K
HEeu
OTHOILICHHS;

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

100




IHOYPOYHOE IIVTAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrtpoabubie | IlpakTuueckue op
n/n Bcero u3ydyeHusi | oOpa3oBaTejibHbIE
padoThl padoTsbI
pecypchl
1 [TonATHE panMOHANBHOIO YKCIa 1 2.09
Apudmernueckrue qeiCcTBUS C
2 p (b 1 3.09
panMoHaIBHBIMHU YHCIIAMU
Apudmernuecknue qeiiCTBUS C
3 p (b 1 8.09
palMOHANBHBIMU YHCIIAMHU
ApubdmeTndeckne OeHUCTBUA C
4 pup 8 1 9.09
palMOHANIBHBIMU YHCIIAMHU
ApudmeTndeckne NeHUCTBUA C
5 pu 8 1 10.09
palMOHAIBHBIMU YHCIIAMU
ApudmeTnueckue qeiicTBUS C
6 pucp A 1 15.09
palMOHAIBHBIMU YK CIIaMU
CpaBHeHHe, YyIIOPSII0YNBaHIE
7 P yHOpl 1 16.09
palMOHAIBHBIX YHCEIT
CpaBHeHHe, YIIOPSII0YNBaHIE
8 P YHOpA 1 17.09
palMOHAIBHBIX YHCET
CpaBHeHHe, YIIOPSII0YNBaHUE
9 p YHopil 1 22.09
palMOHANIBHBIX YUCEI K.D.
Crenens ¢ HaTypanbHBIM bubnuorexa [IOK
10 1 23.09
nokazareneMm https://m.edsoo.ru/7f4211de



https://m.edsoo.ru/7f4211de

1 Crenensp ¢ HaTypalbHBIM 24,09 bu6morexa [IOK
[OKa3aTesiemM ' https://m.edso0.ru/7f421382
12 CreneHb ¢ HATYpaJbHBIM 29 09 bubnuorexa [JOK
[oKa3aTeiemM ' https://m.edsoo.ru/7f42154e
13 CremneHb ¢ HATYpaJbHBIM 30.09 bubnuorexa [JOK
MoKa3aTeiemM ' https://m.edsoo.ru/7f4218be
CreneHp ¢ HATYPaJILHBIM
14 P 1.10
IOKa3aTrejieM
15 Pemnrenne ocHOBHBIX 3a/1a4 Ha ApoOH, 6.10
MIPOIICHTHI U3 PeaTbHOM MPAKTHKU '
16 Pemenne ocHOBHBIX 3a/1a4 Ha ApoOH, 710
MIPOIICHTHI U3 PeaTbHOM MPAKTHKU '
17 Pemrenne ocHOBHBIX 3a/1a4 Ha ApoOH, 8.10
MPOIICHTHI U3 peaTbHOM MPAKTUKH '
Penrenne oCHOBHEBIX 3a7a4 Ha Ipo0OH,
18 Vg Ha Jip 13.10
MIPOIICHTHI U3 PeaTbHOM MPAKTHKU
IIpu3Haku OeIUMOCTH, pPa3jI0KEHUS
19 P 8 P 14.10
Ha MHOKUTEJIM HaTYPaIbHBIX YUCEI
IIpu3Haky OeIUMOCTH, Pa3jI0KEHUS
20 P 8 P 15.10
Ha MHOXKUTEJIM HaTYPaIbHBIX YUCEI
Peanbnsbie 3aBucumoctu. [Ipsamas u
21 20.10
oOpaTHast MpOMoPIUOHATBHOCTH
Peanbnsbie 3aBucumoctu. [Ipsamas u
22 21.10
oOpaTHast MPOMoOPIUOHATBHOCTH
Peanbubie 3aBucumoctu. lpsamas u
23 22.10
oOpaTHast MPOMOPIIMOHATBHOCTH
Peanbubie 3aBucumoctu. Ipsamas u
24 5.11

o6paTHa$[ MMpOIMOPIHUOHATIBHOCTH



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

KonTtposnsHas paboTa o teme

25 ; ) 10.11
PanmonanbHbie ynciia
26 bykBeHHBIE BRIpaKESHUS 11.11 bubmorexa LHOK
- P ' https://m.edsoo.ru/7f41feec
27 Dopmyibl 12.11
28 dopmyIbl 17.11
[Tepemennsbie. JlomycTrMBbIe 3HAYCHUS
29 P Homy 18.11
TIePEMEHHBIX
[IpeobpazoBanue OYKBEHHBIX
30 BBIPAKEHUH, pAaCKPBITHE CKOOOK U 19.11 bubmorexa HOK
P > PACKD ' https://m.edsoo.ru/7f41fafa
MIPUBEICHUE TT0T0OHBIX CITAraeMBbIX
[IpeobpazoBanme OYKBEHHBIX
31 BBIPAKEHUH, pACKPBITHE CKOOOK U 24.11 bubmorexa [TOK
P > PACKD ' https://m.edso0.ru/7f41fd70
MpUBEACHNE MOIOOHBIX CIaraeMbIX
[IpeobpazoBaHue OYKBEHHBIX
32 BBIPAKEHUH, PACKPBITHE CKOOOK U 25.11
MpUBEACHNE MOIOOHBIX CIaraeMbIX
[IpeoOpazoBaHue OYKBEHHBIX
33 BBIpAKEHUH, pAaCKPBITHE CKOOOK U 26.11
MIpUBEACHUE MOIOOHBIX CIaraeMbIX
34 CBoJicTBa CTENEHU C HATYPAJIbHBIM 112 bubnuoreka [IOK
oKazarejem ' https://m.edsoo.ru/7f421382
35 CBoJicTBa CTENEHU C HATYPAJIbHBIM 512 bubnuoreka [IOK
oKasareyem ' https://m.edsoo.ru/7f42154¢
36 CBoiicTBa CTENEHU C HATYpaJIbHBIM 3.12 bubnunoreka [JOK
noKa3zaTesieM ' https://m.edsoo.ru/7f4218be
bubnuoreka [JOK
37 MHorouseHsl 8.12 1

https://m.edsoo.ru/7f42276e
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bubmuoreka [JOK

38 M 9.12
HOTORICHR! https://m.eds00.ru/7422930
39 CrnoxeHue, BBIUUTAaHUE, YMHOKEHHE 10.12 bubnuorexa [JOK
MHOTOYJIEHOB ' https://m.edsoo.ru/7f422af2
40 CrnoxeHue, BRBIUUTAaHUE, YMHOKECHHE 15.12 bubnuorexa [JOK
MHOTOYJIEHOB ' https://m.edso0.ru/7f422cc8
41 CrnoxeHue, BRBIUUTAHUE, YMHOKECHHE 16.12 bubnuoreka [JOK
MHOTOYJIEHOB ' https://m.edsoo.ru/7f422fca
42 CrnoxeHue, BRBIUUTAaHUE, YMHOKECHHE 1712 bubnuorexa [JOK
MHOTOYJIEHOB ' https://m.eds00.ru/7f423182
43 DopMyIIBI COKPAIIEHHOTO YMHOKEHUS 22.12 bubmorexa OK
pMY patt I ' https://m.edsoo.ru/7f42432a
N bubmuorexa [JOK
44 () 23.12
OPMYJIEL CORPAIEHHOTO yMHOAEHHA https://m.edsoo.ru/7f42464a
N bu6mmoreka [IOK
45 () 24.12
OPMYJIEL CORPAISHHOTO yMHOMCHHA https://m.edsoo.ru/7f424c12
N bu6mmoreka [IOK
46 () 29.12
OPMYJIEL CORPAIEHHOTO yMHOAEHHA https://m.edsoo.ru/7f424fd2
N bu6mmoreka [JOK
47 o ¢ e 30.12
OPMYIEL CORPATISHHOTO yMUOICHI https://m.edso0.ru/7f4251d0
Pasnoxenne MHOro4I€HOB Ha bubmuoreka [JOK
48 12.01
MHOKHUTEIN https://m.edso0.ru/7f423312
PaznoxxeHne MHOTOYJICHOB Ha bubnuoreka [JOK
49 13.01
MHOKHUTEIN https://m.edsoo.ru/7f4237fe
PaznoxeHre MHOTO4ICHOB Ha bubmuoreka [JOK
50 14.01
MHOKUTEIN https://m.edso0.ru/7f4239de
PaznoxeHre MHOTOUYJICHOB Ha
51 19.01

MHOXHTCIIN
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KonTtposnsHas paboTa o teme

52 "AnreOpanyeckue BoIpaxeHus " 20.01
VYpaBHeHue, paBuia
53 peoOpa3oBaHws YpaBHCHUS, 21.01
PaBHOCHUIIBHOCTb YPaBHEHH
JIuHeitHOE ypaBHEHUE C OJTHOM
o4 IIEPEMEHHOM, PEIICHHUE JTMHEHHBIX 26.01
YpaBHEHUU
JIuHeitHoe ypaBHEHUE C OJTHOM
55 MEPEMEHHOM, PEIIEHNE TMHEUHBIX 27.01 bubmorexa HOK
. https://m.edsoo.ru/7f420482
ypaBHEHUI
JIuHeitHoe ypaBHEHHE C OJTHOU
56 MEPEMEHHOM, PEIIEHNE TUHEUHBIX 28.01
ypaBHEHUU
57 Pemienne 3a1a4 ¢ MOMOIIBIO 502 bubmuorexa [IOK
ypaBHEHU U https://m.edsoo.ru/7f42064e
58 Pemienne 3a1a4 ¢ MOMOIIBIO 03.02 bubmuorexa [JOK
ypaBHEHUH https://m.edso0.ru/7f420806
59 Pemienne 3a1a4 ¢ moMoIpIo 04.02 bubnmuorexa [JOK
ypaBHEHUH https://m.edso0.ru/7f4209a0
60 Pemienne 3amaq ¢ MOMOIIBIO 09.02 bubmuoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f420e6e
61 JIuneliHoe ypaBHEHHUE C IBYMS 10.02 bubnuoreka [IOK
MePEMEHHBIMU U €T0 Tpaduk https://m.edsoo0.ru/7f427c32
62 JIuHeliHOE ypaBHEHHE C ABYMS 11.02 bubnuoreka [IOK
NepEMEHHBIMH U ero rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema 1ByX JTMHENHBIX YpaBHEHHUN 16.02 bubnuorexa LIOK

C ABYMs IIEPCMECHHBIMU

https://m.edsoo.ru/7f42836¢
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Cucrema ByX JIMHEHHBIX YpaBHEHUI

64 17.02
C IBYMS IEPEMEHHBIMH
CucreMa IByX JTUHEWHBIX YPaBHECHHI
65 HBYX P 18.02
C IBYMS IEPEMEHHBIMH
CucreMa JIByX JTUHEWHBIX YpPaBHECHHI
66 FBYE P 24.02
C IBYMS IEPEMEHHBIMH
bubmmoreka [{OK
67 Pemenune cuctem ypaBHEHUH 25.02
P https://m.edso0.ru/7f4284de
bubmmoreka [{OK
68 Pemenune cuctem ypaBHEHUH 2.03
P https://m.edsoo.ru/7f42865a
bu6moreka [IOK
69 Pemenne cuctem ypaBHEHUH 3.03
M https://m.edsoo.ru/7f4287d6
70 Pemenue cucreM ypaBHeHHI 04.03
71 Pemenne cucrem ypaBHeHUI 10.03
7 KonTtponsHas padoTa o Teme 11.03 bubnuoreka [IOK
"Jluneitnbie ypapHeHus" ' https://m.edso0.ru/7f421044
bu6mmoreka [JOK
73 KoopanHaTa TOYKH Ha MPSIMOM 16.03
P P https://m.edsoo.ru/7f41de76
bu6mmoreka [JOK
74 UucnoBble TPOMEKYTKH 17.03
P vt https://m.edsoo.ru/7f41dff2
75 UncnoBbie MPOMEKYTKU 18.03
Paccrosre Mexy 1ByMs TOUYKaMH
76 ¢ ny I E’M 23.03
KOOPJAMHATHOM MPSMOI
Paccrosre Mexy 1ByMs TOUYKaMH
77 ¢ ny I E’M 24.03
KOOPJIUHATHOU TIPSIMOI
[IpssmoyronpHas cucreMa KOOpAMHAT bubnuorexa [IOK
78 25.03
Ha TJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssmoyronpHas cucreMa KOOpAMHAT 06.04 bubnuorexa LIOK



https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
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Ha INJIOCKOCTHU

https://m.edsoo.ru/7f41e42a

80 [Tpumeps! rpadukoB, 3aaHHBIX 07.04 bubmuorexa [IOK
bopmynamu ' https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpadukoB, 3aaHHBIX 08.04 bubnuorexa [JOK
bopmynamu ' https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpaduKoB, 3aTaHHBIX 13.04
bopmynamu
83 Urenue rpauKkoB peabHbIX 14.04 bubnuorexa [JOK
3aBHCHMOCTEH ' https://m.edsoo.ru/7f41ea24
84 Urenue Fpa(bI:IKOB peanbHBIX 15.04
3aBHCUMOCTEH
bu6moreka [IOK
85 11 20.04
OHATHE PyHKILIH https://m.edsoo.ru/7f41ef06
86 I'paduk Gyaxmm 21.04
. . bu6mmoreka [IOK
87 C 22.04
BoficTBa QyHKLUML https://m.edsoo.ru/7f41f078
. . bu6mmoreka [JOK
88 CBofictsa pyniumii 27.04 https://m.edsoo.ru/7f41f1fe
bu6mmoreka [JOK
89 JI i 28.04
HHCHHAs QYKL https://m.edsoo.ru/7f427282
. bubmuoreka [JOK
90 JI 29.04
HHCHHAs QYKL https://m.edsoo.ru/7f427412
o1 [TocTpoenune rpaduka TUHEHHON 4.05 bubnunoreka [JOK
GyHKIUH ' https://m.edsoo.ru/7f426d1e
92 IToctpoenue rpaduka JIMHEHHOM 05.05
GbyHKITII
93 I'paduk pynkimm y =|x| 06.05
94 I'paduk pynkimm y =|x| 12.05
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95

KonTtposnsHas paboTa o teme
"Koopaunats! u rpadpuku. Oynkuuu"
/ Beepoccwuiickas mpoBepovHast
pabora

13.05

bubmuoreka [JOK
https://m.edsoo.ru/7f41f50a

96

Wroroas koHTpoJbHASA padoTa /
Bcepoccuiickas mpoepoyHas paboTa

18.05

bubmmoreka [{OK
https://m.edsoo.ru/7f429c6c¢

97

[ToBTOpEHNE OCHOBHBIX NOHATUN U
METOJIOB Kypca 7 Kjacca, 00001ieHne
3HAaHUM

19.05

98

[ToBTOpEHNE OCHOBHBIX OHATUN U
METOJIOB Kypca 7 Kjacca, 00001enne
3HAaHUU

20.05

bu6moreka [IOK
https://m.edsoo.ru/7f429f32

99

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kjacca, 00001meHne
3HAHUM

25.05

bu6moreka [IOK
https://m.edsoo.ru/7f42a0e0

100

[ToBTOpEHME OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kjacca, 00001eHne
3HAHUH

26.05

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

100
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NMPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJibTara
1 Yucna v BBIYKCICHUS
11 BeimoytHATE,  coueTass  YCTHBIE M TNHCBMEHHBIE  NPUEMBI,
' apudMeTHYECKUe IEUCTBUSI C PallUOHATHHBIMH YHCIIAMHU
Haxomuth ~ 3HAYeHWS  YHUCIIOBBIX  BBIPAKCHHWH,  IPUMEHSTH
1.2 pa3zHooOpa3Hble CIOCOOBI M MPUEMBI BBIYHCIICHHS 3HAUEHUHN JAPOOHBIX
BBIpAKEHUH, COJIEpKaIUX OOBIKHOBEHHBIE U IECSITUYHBIE IPOOH
[lepexomute oOT oaHOM (QopMbl 3amucu  YWcenl K  ApYyroi
13 (mpeoOpa3oBbIBaTh  JCCATHYHYIO  OpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JCCATHYHYIO, B YaCTHOCTH, B OCECKOHEYHYIO
JECATUIHYIO APOOb)
14 CpaBHHMBATH U yIOPSAI0YUBATH PAIIMOHATBHBIC YHCTA
1.5 OKpyTaaTh yncaa
BbInONHATE MPUKUAKY U OLEHKY pe3y/ibTaTa BBIYMCICHUH, OLEHKY
1.6 3HQYEHUM  YHUCIOBBIX BBIPAKECHUW. BbIMOMHATH ACUCTBHS  CO
CTENEHSIMH C HATYPaJbHBIMH ITOKa3aTeIsIMU
17 [IpuMeHsATh NpPU3HAKU JEIUMOCTH, pAa3JI0KEHHEe Ha MHOXKHUTEIN
' HATYypalbHBIX YHCET
Pemarp  mpakTHKO-OpUEHTHUPOBAaHHBIE  3a/adyH, CBS3aHHBIE C
OTHOIICHHEM BEJTUYMH, MPOMOPLUOHATIEHOCTHIO BEJIMYKH,
1.8 OPOLEHTAMH, HWHTEPIPETUPOBATh pE3yJIbTaThl pEIIECHUs 3agady C
y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMM paccMaTpPHUBAEMbBIX
00BEKTOB
2 AnreOpanyeckue BbIpaXKeHUs
21 Hcnonb3oBarh anreOpanvyeckyr0 TEPMHHOJOTHIO U  CHMBOJIUKY,
' OPUMEHSTH €€ B IPOLIecCCe OCBOSHHS y4eOHOTO MaTepualia
25 Haxonuth 3HaueHUss OyKBEHHBIX BBIPOKEHUH TIPH  3aJaHHBIX

3HAYCHHUAX ICPEMCHHBIX




BrInoaHsaTh HpeO6pa3OBaHI/I$I OCJIOTO BBIPAXKCHUA B MHOTI'OYJICH

23 MIPUBEACHUEM I0IOOHBIX CIaraeMbIX, paCKPBITHEM CKOOOK
BrinonHsaTe yMHOKEHHE OJIHOWJIEHA HA MHOTOYJIEH M MHOTOYIEHAa Ha
2.4 MHOTOYJICH, TPUMEHATh (OPMYJIBI KBagpara CyMMBI W KBajpara
pazHoCTH
OcyiiecTBIATh Pa3I0KeHNE MHOTOWICHOB Ha MHOXKHUTEIHN C TIOMOIIBIO
2.5 BBIHECEHHUS 32 CKOOKM OOIIEro MHOXHUTENS, TPYNIIUPOBKH CIaraeMblx,
MpUMEHEHUsT POPMYJT COKPAIIIEHHOTO YMHOKEHUS
26 [IpuMensTh IpeoOpa3zoBaHuss MHOTOWICHOB JIJISl PEIICHUS Pa3IMUHbBIX
' 3a/1a4 U3 MaTeMaTHKH, CMEXHBIX ITPEJMETOB, U3 PEATbHON MTPAKTUKHI
57 Hcnonp30BaTh CBOMCTBA CTENEHEW C HATypalbHBIMHU IOKa3aTEIsIMU
' JUTsI TIpeoOpa30BaHUs BRIPAKEHUI
3 YpaBHEHHS ¥ HEPaBEHCTBA
Pemrate nuHeVHBIE YpaBHEHUS C OJHOW TNEPEMEHHOMW, IPUMEHSS
3.1 MpaBuWiia Mepexo/ia OT UCXOJHOTO YPaBHEHUSI K PAaBHOCHIBHOMY €MY.
[IpoBepsTh, ABISETCS T YUCIO KOPHEM YpaBHEHUS
35 [IpumensaTs Tpaduueckue METOABI TIPH  PEUICHWH JIMHEHHBIX
' YpaBHEHHUH U UX CUCTEM
33 [TonGupate IpuMeEpsI TIap YUCEN, SBISIOMIMXCS PEIICHUEM JTMHEHHOTO
' yYpaBHEHUS C ABYMsI TIEPEMEHHBIMHU
CtpouTh B KOOPAMHATHOM INIOCKOCTH TpauK TMHEHHOTO ypaBHEHHUSI C
3.4 JIBYMSI TIEPEMEHHBIMH; TOJB3YAICh T'PaQUKOM, MPUBOIUTH IPHUMEPHI
pelieHus ypaBHCHUS
. Pemate cucTemsbl ABYX JTMHEHHBIX YpaBHEHUN C JBYMsI ITIEPEMEHHBIMH,
. B TOM YHCJIC TPaQUIECKU
CocTaBiaTh U pemniath JUHEHHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX
3.6 ypaBHEHUH 10 YCIOBUIO 33/1a4, HHTEPIIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M MOJTY4YEeHHBIN pe3ylnbTaT
4 Koopaunats! u rpapuku. OyHKmm
N300paxkaTe Ha KOOPIMHATHOW MPSIMOW TOYKU, COOTBETCTBYIOILIUE
4.1 3aIaHHBIM KOOpJMHATaM, Jy4d, OTPE3KH, HHTEPBaIbl, 3alHChIBaTh
YHCIIOBBIE MPOMEKYTKH Ha aNreOpandeckoM si3bIKe
42 OTMeuaTp B KOOPAMHATHOW TUIOCKOCTH TOYKM IO 3aJaHHBIM

KOooOpAnuHaTam




Crpouts rpaduku nuHeiHbIX (QyHKIui. CTpouTth rpaduk QyHKIHHA Y

4.3
= [x]
OnwuceiBaTh C MOMOIIBIO (YHKIUH HM3BECTHBIC 3aBUCHMOCTH MEXKIY
4.4 BEJIMYMHAMHU: CKOPOCTb, BpEMS, PACCTOSHHE, UEHY, KOJIUYECTBO,
CTOMMOCTb, MPONU3BOAUTEIBHOCTD, BpeMsi, 00bEM paboThI
4.5 HaxonuTh 3HaueHne GpyHKINUM IO 3HAYCHHUIO €€ apryMeHTa
[lonnmmate rpaduyeckuii cnoco® TpeACTaBICHUS M aHAIN3A
4.6 nHpopmaluy, U3BIEKATh W HUHTEPIPETHPOBATh HMHPOpPMAIMIO U3

rpauKoOB peanbHbIX MIPOLIECCOB U 3aBUCUMOCTEN

INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Umucna u BIYUCIICHUS
JpoOu OOBIKHOBEHHBIE U ACCITHYHBIC, MEPEX0Jl OT OJHOW (HOPMBI 3aMHCH
1.1 npobeit k apyrou. IloHsTHE panMOHANBHOTO YHMCIA, 3alHUCh, CPaBHECHHE,
yIOPSAOYMBAHUE PAlUMOHATIBHBIX YHCEI
19 ApubdmMernueckne NEHCTBHS ¢ PAllMOHAIBHBIMU YMciaMu. PemeHue 3amxayd u3
' peaIbHOM MPAKTUKHU HA YacTH, Ha IPOOHU
13 CreneHb C HaTypallbHbIM IIOKa3aTeJieM: OIpeleleHrne, mnpeoOpa3oBaHUE
' BBIP2)KEHUI Ha OCHOBE OIpeACTICHUS, 3a1Ch OOJIBIINX YHCET
14 [IpouieHThI, 3amuch MPOLEHTOB B BHJE ApOoOU U IpoOU B BUJE MPOILICHTOB.
' Tpu ocHOBHBIE 3a/1a4M HA MPOLIEHTHI, PELICHUE 3a/1a4 U3 peabHOU MPAKTHKU
L5 [IpumeHeHre TPU3HAKOB JEIMMOCTH, pa3joKEHHEe Ha  MHOXHUTEIU
' HaTypaJIbHBIX YHCEIl
16 PeanpHbie  3aBUCMMOCTH, B TOM 4Hcie TOpsAMas U oOparHas
' MIPOMOPIIMOHATBHOCTH
2 AnreOpanyeckue BbIpaXKeHUs
21 [TepemenHble, YUCIOBOE 3HAYCHHE BBHIPAKEHUS C MepeMeHHOU. [lomycTumblie
' 3HAYEHUS IEPEMEHHBIX
25 [IpencraBieHre 3aBUCHMOCTH MEXAYy BeIMYMHAMU B BuIE (DOPMYIEL.

Brraucnenus no popmynam




[IpeoOpazoBanrie  OyKBEHHBIX  BBIPAKCHHM, TOXKICCTBEHHO  pPaBHBIC

2.3
BBIPAYKEHUS
24 CBolicTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTEIEM
25 Opnounensl 1 MHOrowieHbl. CteneHb MHorowieHa. Cio)keHue, BHIYMTAHUE,
' YMHOKE€HUE MHOTOYJIEHOB
26 DopMybl COKPAIIEHHOIO YMHOKEHUS: KBaJpaT CyMMbl U KBaJpaT Pa3HOCTH.
' dopmysia pa3HOCTH KBaIpaToB. Pa3nokeHrne MHOrOWIEHOB HA MHOXKHUTEIN
3 YpaBHEeHUS
31 VYpaBHeHHe, KOpEHb YypaBHEHMs, IpaBuja NpeoOpa3oBaHUS ypaBHEHUS,
' PaBHOCHIIBHOCTh YPaBHEHH
3.2 JIuHeitHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YMCIIO KOPHEW JIMHEWHOIO
. YpaBHEHUS, PEIICHNUE JIMHEWHBIX YPABHEHUN
33 CocraBieHre ypaBHEHUN MO YCIOBHIO 3aja4yM. PenieHne TeKCTOBBIX 3a7a4 C
' MOMOIIbIO YPaBHEHUI
3.4 JluneiHOe ypaBHEHHE C IBYMs NIEPEMEHHBIMU U €T0 rpauk
CucteMa [ByX JMHEWHBIX YpaBHEHHN C JABYMsS IEpEMEHHbIMU. PermieHue
3.5 CHUCTEM YpaBHEHHUH CIIOCOOOM IMOJCTAaHOBKH. [IprMepbl pemeHus: TEKCTOBBIX
3a/1a4 C NOMOILBIO CUCTEM YpaBHEHUU
4 Koopaunats! 1 rpaduku. OyHKIIIN
4.1 Koopaunata Touku Ha npsiMoit
42 YucnoBble IPOMEXYTKH. PaccTosiHue Mexay IBYyMsl TOUKAMH KOOPAUHATHOU
' NpAMOM
43 [IpsimoyromnpHas cuctema koopauHat, ocu OX u Oy. AGcmucca U opavHaTa
' TOYKU Ha KOOPJMHATHOM IJIOCKOCTHU
a4 [Ipumeps! rpaduxoB, 3agaHHbIX Gopmyiaamu. UteHue rpadukoB peanbHBIX
. 3aBUCUMOCTEHN
4.5 [Tonstne pynkuuu. 'paduk pynkun. CroiicTBa QyHKIMI
4.6 JIuneitnas Qynkuus, e€ rpaduk. I'padux pyHkumum y = [X|
47 I'paduueckoe perieHne JUHEWHBIX ypaBHEHMH M CHCTEM JIMHEWHBIX

ypaBHEHUH




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Anre6pa 7 xmace, FO.H. Makapwraesa, H.I'. Munmok, K.M. HemkoBa u np. (M.: IIpocse-
uienue, 2018).

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Anre6pa 7 xnacc, FO.H. Makapseiuesa, H.I'. Munmatok, K.M. Hemxosa u ap. (M.: IIpocse-
uienue, 2018).

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HNHTEPHET

1. www. edu - "Poccuiickoe obpazoBanue" denepansubiii moptai. http://www.school.edu.ru/

2. www. school.edu - "Poccuiickuii 0011e00pa3oBarebHbIi TopTan'.
3. www.school-collection.edu.ru/ Eaunas xosekims 1iudpoBeIX 00pa30BaTeIbHBIX PECYPCOB.

4. http://ege.edu.ru/www.mathvaz.ru - doCbe NIKOJIbHOTI'O YYUTENSI MATEMATUKHU
5. www..it-n.ru"Cerp TBOpUYeCcKHX yuuTeein"”

6. www .festival.1september.ru  ®ectuBans negarorndeckux uiek "OTKpLITHIN YPOK'.
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[Tpunoxxenne Nel.
JIuct xoppekuuu.

Ypok#u, KOTOpbIE TPEOYIOT KOPPEKITUU Ypoku, coaepkaiue KOppeKIuio

Hara | Ne | Tema ypoka [Ipuunna Hara | Tema ypoka dopma

yp KOPPEKLHH KOPPEKLHH
OKa (oObenuHEHU
€ TeM,
JloMallHee
U3y4eHUE
+KOHTPOJIbHA
s paboTa)

MPOBEPSIEMBIE TPEBGOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOMU ITPOT'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble NpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus
pe3yJabTara
1 Uucna v BeIUMCIEHUS
11 BeimonHATh,  coderas  yCTHbIE W NHCbMEHHBIE  IPHUEMBI,
apudmeTnuecKkue AeUCTBUS C PAllMOHAIBHBIMH YUCIIaAMU
12 Haxomuth ~ 3HaueHWsT  YHUCIOBBIX  BBIPAKEHUN,  MNPUMEHSTh
pa3zHooOpa3Hbie CIOCOOB! M MPUEMBI BEIYHUCIICHHS 3HAUEHUH JAPOOHBIX




BBIPXKEHUH, CO/IEPKAIUX OOBIKHOBEHHBIE U ICCTUYHBIE IpoOU

[lepexoauts OT oOAHOM GOpMBI 3amMcH dYHCEN K JAPYrou

(mpeoOpa3oBBIBaTh  JECATHYHYIO  JIpoOb B OOBIKHOBEHHYIO,

L3 OObIKHOBEHHYI0O B JECATUYHYIO, B YacCTHOCTH, B OECKOHEUHYIO
JECSITHYHYIO IpOOB)
1.4 CpaBHUBATh U YIOPSAJOUMBATh PALIMOHAIIBHBIE YUCIIA
1.5 OKpyrasaTh uyncna
BbINONHATE NPUKUAKY U OLEHKY pe3ylbTaTa BBIYMCIECHUM, OLEHKY
1.6 3HAQYEHWM YUCJIOBBIX BBIPQKECHUH. BBINOIHATE JHEHCTBUA  CO
CTENEHSIMH C HaTypaJbHBIMU MOKa3aTeIsIMu
17 [IpumMeHsTh TNpU3HAKM JEIMMOCTH, pAa3JIOKEHHE Ha MHOXKHUTEIN
' HaTypaJIbHBIX YHCEll
Pemarh  mpaKkTHKO-OpUEHTHUPOBAaHHBIE  3a/adyM,  CBS3aHHBIE C
OTHOIIEHUEM BEJIUYMH, MPOMOPLIUOHATIEHOCTHIO BEJIMYMH,
1.8 MPOLIEHTAaMHU, HHTEPIPETUPOBATh pEe3yJbTaThl pELIEHUs 3ajgady C
y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMM paccMaTpUBAEMbIX
00BEKTOB
2 AnreOpandeckue BhIpaXEHUS
21 Hcnonp3oBarh anreOpandeckyr0 TEPMUHOJOTMIO U CHMBOJIHKY,
' MIPUMEHSATH €€ B IPOLIECCE OCBOEHUS YUeOHOTr0 Marepuana
25 Haxonute 3HadeHuss OyKBEHHBIX BBIP@KEHUM IpU  3aJaHHBIX
' 3HAYEHUAX IEPEMEHHBIX
23 BbimonHATe npeoOpa3oBaHUs LEJIOT0 BBIPAXKEHUS B MHOTOUWIEH
' IIPUBEJICHUEM NOJOOHBIX ClIaraeéMbIX, PACKPbITHEM CKOOOK
BbINOJIHATE yMHOXEHUE OJHOWIEHA Ha MHOTOYJIEH U MHOTOWIEHA Ha
2.4 MHOTOYJIEH, NPUMEHATh (opMysbl KBagpaTa CyMMbl M KBajpara
pa3HOCTH
OcyniecTBIATh pa3iioKEHNE MHOTOWIEHOB HA MHOXKUTEIH C TIOMOILBIO
2.5 BBIHECEHHSI 32 CKOOKHM OOILIEr0 MHOYUTENS, TPYINIHPOBKHU ClaraeMblx,
npUMeHeHHs GOPMYI COKPALIEHHOTO YMHOXKEHHUS
28 [TpumensaTh npeoOpazoBaHUsI MHOTOUICHOB ISl PEIICHUs Pa3IMYHbIX
' 3a/1a4 U3 MaTEMATUKH, CMEXHBIX IPEIMETOB, U3 PealbHON MIPAKTUKHU
27 Hcnonp30BaTh CBONCTBA CTENEHEW C HATypalbHBIMU IOKA3aTENsIMU

U1l IpeoOpa30BaHUs BBIPAKEHHUN




VYpaBHEHUs U HEPABEHCTBA

Pewats sMHENHBIE YpaBHEHUs C OJHOW IIEPEMEHHOMW, IIPUMEHSS

3.1 MpaBujIa MEepexo/ia OT UCXOAHOTO YpPaBHEHUS K PaBHOCWIBHOMY €MY.
[IpoBepsTh, ABIAETCS JIX YUCIIO KOPHEM YpaBHEHUS
39 [Ipumenste rpaduyeckne METOIbI TPU  PEIICHUH  JIMHEHHBIX
' YPaBHEHUH U UX CUCTEM
33 [TonOGupats mpUMeEpHI Map YUCE, SABISIOMINUXCS PEHICHHEM JTHHEHHOTO
' yYpaBHEHHUS C IBYMS MTEpEMEHHBIMHU
CTtpouTh B KOOPJMHATHOH TUIOCKOCTH IpauK JTHHEHHOTO ypaBHEHUS C
3.4 JIBYMsI TIEPEMEHHBIMHU; TIOJIB3YSICh TPadUKOM, TPHBOJUTH IPUMEPHI
peleHus ypaBHEHHS
35 Pemrate cuctemsel ABYX JMHEHHBIX YPABHEHUN C JBYMsI IEPEMEHHBIMU,
' B TOM uucIe rpadpuyuecku
CocTaBnsaTh U pemarh JUHEHHOE ypaBHEHUE WM CHCTEMY JTHHEHHBIX
3.6 YpaBHEHHH T10 YCIIOBHUIO 3a/1a41, HHTEPIPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3aJ1a41 TIOJYYCHHBIH Pe3yIbTaT
4 Koopaunats! 1 rpaduku. OyHKIIIN
N3obpaxaTs Ha KOOPIWHATHOW MPSAMON TOYKH, COOTBETCTBYIOIIHE
4.1 3aJaHHbIM KOOpJIMHATaM, JIy4Hd, OTPE3KHM, WHTEpBalbl, 3alHUCHIBATh
YHCIIOBbIE MPOMEXYTKH Ha alreOpandyeckoM si3blKe
42 OTmeuarb B KOOPJMHATHOM IUIOCKOCTH TOYKHM 110 3a/JaHHBIM
' KOOp/AMHAaTaM
43 Crtpouts rpaduku guHeiHbIX QyHKIMNA. CTpOUTh rpaduk GyHKIHH Y
' =[x
OnwuceiBaTh € MOMOIIBIO (YHKUIUH HM3BECTHBIE 3aBUCHUMOCTH MEXIY
4.4 BEIMYMHAMHU: CKOPOCTh, BpPEMs, pAacCTOsSHHE, LEHY, KOJUYECTBO,
CTOUMOCTb, IPOU3BOAUTEIIBHOCTD, BpeMs, 00bEM pabOThI
4.5 Haxonuth 3HaueHne GpyHKIMU 1O 3HAaYEHHUIO €€ apryMeHTa
[lonumate rpaduyeckuit cnoco® TpeACTaBIEHUS M aHAIN3A
4.6 UHpOpMalLlMY, H3BJIEKaTh M HWHTEPHPETHPOBATH HHPOPMALUIO U3

rpauKOB pealibHBIX MPOLIECCOB U 3aBUCUMOCTEMN

INPOBEPAEMBIE SJIEMEHTBI COAEPKAHUSA




7 KIIACC

Kon IIpoBepsiemMblii 31eMEeHT COepPKAHUSA
1 Yucna v BBIYKCICHUS
JlpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0]] OT OIAHOW (OPMBI 3aMUCH
1.1 npobeit k apyroil. [loHsTHE panMOHANBPHOTO 4YHCIA, 3allUCh, CPAaBHEHUE,
yIOPSA0YMBAHUE PALIMOHATIBHBIX YHCEI
19 Apudmernueckue AeHCTBUS C pallMOHAIbHBIMU YUCIIaMU. Pemienue 3anaq us3
' peaIbHOM MPAKTUKHU HA YacTH, Ha IpoOu
13 Crenenp C HaTypaJbHbIM IIOKa3aTeJeM: OIpeleleHrne, mnpeoOpazoBaHue
' BBIPAKEHUI Ha OCHOBE OMNPE/ENICHUS, 3aIIUCh OOJIBIINX YUCE
14 [IpoueHThl, 3anmuch MPOLEHTOB B BHJE ApoOU U IpoOU B BUJE MPOILIEHTOB.
' Tpu ocHOBHBIE 3a/1a4M HA MPOLIEHTHI, PELICHUE 3a/1a4 U3 peaIbHOU MPAKTHUKU
L5 [IpumeHenre TpPU3HAKOB  JEIMMOCTH, pa3joKeHHEe Ha  MHOXHUTEIU
' HaTypaJIbHBIX YHCEll
16 PeanbHple  3aBUCMMOCTM, B TOM 4Hciae qpsimMas W oOparHas
' IIPONIOPLIMOHAIBHOCTH
2 AnreOpandeckue BhIpaXKEHUS
21 [TepemenHbIe, YUCIOBOE 3HAYEHUE BBIPAKEHUS C MEpEeMEHHOU. JlomycTuMBble
' 3HAYEHUS IEPEMEHHBIX
29 [IpencraBneHue 3aBUCHUMOCTH MEXJy BEJIMYMHAMU B BUIE (HOPMYIIBI.
' Beruucnenus no popmynam
23 IIpeoOpa3oBaHnne  OyKBEHHBIX  BBIPD&KEHHH,  TOXIECTBEHHO  DPAaBHBIE
' BBIPAKEHUS
2.4 CBoJicTBa CTENEHU C HATYPAJIbHBIM [10KA3aTEIEM
25 Opnounensl 1 MHOrowieHsl. CreneHb MHorowieHa. Cio)keHHe, BBIYMTAHHUE,
' YMHOKE€HUE MHOTOYJIEHOB
28 @opMysbl COKPAIIEHHOIO YMHOKEHUS: KBaJpaT CyMMBbI U KBaJpaT Pa3HOCTH.
' @dopmyna pa3HOCTH KBaApaToB. Pa3ioxkeHre MHOTO4JIEHOB HA MHOKUTENH
3 YpaBHEeHUA
31 VYpaBHeHHe, KOpEHb YypaBHEHUs, IpaBwia NpeoOpa3oBaHUS YpaBHEHMUS,
' PaBHOCHJIBHOCTb YpaBHEHUI
3.2 JIuneliHOE ypaBHEHHME C OJHOW IMEPEMEHHOW, YHUCIO KOPHEW JIMHEWHOIO




YPaBHEHUS, PEILICHNUE JIMHEUHBIX YPAaBHEHUN
33 CocraBieHMe ypaBHEHUH 10 YCIIOBUIO 33/Ja4yd. PelieHue TEKCTOBBIX 3a/1ad C
' IIOMOIIIBIO YPABHEHUI
3.4 JIuHeliHOe ypaBHEHUE C JBYMS IEPEMEHHBIMH U €T0 TpapuK
Cucrema [ByX JMHEWHBIX ypaBHEHUH C JByMs IepeMEeHHbIMU. Pemienue
3.5 CUCTEM YpaBHEHMH criocoOOM MOJACTaHOBKH. lIpumepsl pelieHus TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YpaBHEHHUU
4 Koopaunats! u rpapuku. ®yHkinuu
4.1 Koopaunara Touku Ha npsMon
42 Hucnossle TPOMEKYTKH. PaccTosiHue Mexay IByMs TOUKAMHU KOOPAUHATHOU
' psIMOM
43 [IpsimoyronpHast cucrema koopauHat, oc OX u Oy. AOcmuicca u opAMHATA
' TOYKH Ha KOOPJMHATHOM IJIOCKOCTH
W [Ipumeps rpadukoB, 3agaHHbIX GopMmyiaamu. YTeHue rpadukoB peanbHBIX
' 3aBUCUMOCTEN
4.5 [Tonsarue pynkmuu. I'paduk ¢pynkuu. CBoiicTBa GyHKITUH
4.6 Jluneiinas Gynkuwms, e€ rpaduk. 'paduk pyakouu y = [x|
A7 I'paduueckoe permeHne JIHUHEHHBIX YpPaBHCHMM W CHCTEM JIMHEHHBIX
' YpaBHEHUH

YYEBHO-METOUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI UIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET







