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MNOACHUTEJIBHASA 3AIINCKA

MaremMatuka $BISIE€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOTO OOIIETO
oOpa3oBaHus: OHA 00ECIIeYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO st
npoAoDKeHus oOpa3oBaHMsl M B TOBcenHEBHOM ku3HU. OcBoeHHE Kypca
«IIpakTHyeckass MaTeMaThKa» OOECIeUMBAET Pa3BUTUE JIOTUYECKOTO MBILIUICHUS
OOy4YaroNIMXCs: OHU HUCIOJIb3YIOT JEIYKTUBHBIE W WHIYKTHUBHBIC PACCYXKICHHUS,
0000111eH1Ee U KOHKPETU3aI1I0, aOCTparupoBaHUE U aHAJIOTHUIO.

B cTtpykrype mporpammel ydyeOHOro kypca «lIlpakTuueckas maTemMaTHKa»
OCHOBHOE€ MECTO 3aHHMAIOT COJEPKATEIbHO-METOAUYECKHe NuHUU: «Yucna u
BBIUUCIICHUS», «ANTeOpanyecKkue BBIPAXKEHUSD, «YPaBHEHHs U HEPABEHCTBAY,
«Dyukuuny. ComepxaTebHOW M CTPYKTYPHOM OCOOEHHOCTBIO Y4eOHOro Kypca
«IIpakTHueckas MaTeMaTHKay ABISIETCS €r0 MHTETPUPOBAHHBINA XapaKTep.

Ha u3ydenne yueOHoro kypca «lIpakTtuyeckas maTeMaTuka» OTBOAUTCS 68
yacoB: B 7 kiacce — 34 4daca (1 ygac B Henento), B 8 kinacce — 34 yaca (1 yac B
HEJIETIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Jpo6u OOBIKHOBEHHBIE W JECSITHYHBIE, TIEPEXO] OT OJHOM (DOpMBI 3amucu
npobeit k apyroi. [loHATHe palMOHANBHOTO YKCIA, 3alucCh, CpPaBHEHUE,
YOOPSAJOYUBAHUE  pAlMOHANBHBIX 4uceld. ApudmMerndeckue JEHUCTBUS C
palMOHAIBHBIMA YKCIIaMH. Pelenne 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM IIOKa3aTeJeM: ONpEeIelIeHHue, MpeoOdpa3oBaHUE
BBIPQXEHUI HAa OCHOBE OIpEIEICHUs], 3aUCh 00NbIIMX yucesn. [IpouenTsl, 3anuce
IIPOLIEHTOB B BHUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33Jla4u Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHNE TPU3HAKOB  JACIMMOCTH, PA3J0KEHUE HAa  MHOXKHUTEIH
HaTypaJIbHBIX YUCET.

PeanpHble  3aBUCMMOCTH, B TOM 4HClIe TpsiMasi ©W  oOparHas
IIPONIOPLIHOHAIBHOCTH.

AJsredOpanvyecKue BbIPAKEHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YeHHUs nepemeHHbIX. [IpeacraBieHne 3aBUCUMOCTH MEXIY BEJIMUYMHAMU B BUJIE
dbopmybl. Beraucienus mo dopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHMS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEJCHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoiiCTBa CTENEHU C HATYPAJIbHBIM IMOKA3aTEJIEM.

OpnHouwiensl U MHOTOWIEHBI. CteneHb MHOTOwIeHa. CloXKeHue, BHIYUTAHHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIIEHHOIO YMHOXKEHHS: KBaApar
CyMMbl M KBaApaT pasHocTu. PopMmyna pa3HOCTH KBaaparoB. PaznoxkeHue
MHOT'OYJIEHOB HAd MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpPeHb YpaBHEHHWs, TMpaBuUja NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YHMCIIO KOPHEH JIMHEHHOIO
YPaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3a7a4u. PeneHne TeKCTOBBIX 3a/1a4 C IOMOIIBIO YPAaBHEHUM.

JluneitHoe ypaBHEHHE C IBYMs NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JIMHEWHBIX YPAaBHEHUW C JBYyMs IEpPEMEHHbIMHU. PellieHue cucrteMm ypaBHEHUH
CIIOCOOOM MOACTaHOBKHU. I[IpuMepbl pelieHusi TEKCTOBBIX 3aJad C MOMOIIBIO
CUCTEM YPaBHEHMM.

DOyHKIUU



KoopauHara Touku Ha npsMoun. Yucnoseie npomexyTku. Paccrosiane mexay
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpsimoyronbHas cuctema koopauHat, ocu Oxu Oy. Abcmucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenue rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue dynkuuu. [paduk
¢bynkun. CpoiictBa pynkuwmii. Jluneitnas Gyukuus, e€ rpaduk. ['padux dpyHxmm
y = |X|. I'padmyeckoe penieHue ITUHEWHBIX YPAaBHEHUH WM CUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucsia ¥ BbIYMCICHUS

KBagpatHbeiii kopeHb U3 uwucia. [loHsTHEe 00 HppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIbHBIX yucen. CBolcTBa apupMETHUYECKHUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K IPE0OPa30BaHUIO YUCIOBBIX BBIPAKEHUIN
Y BBIYUCIICHUAM. [{eiCTBUTEIIbHBIC YUCIIA.

CremneHb ¢ LeabIM IMOKa3aTeneM U €€ cBoricTa. CTaHmapTHas 3alKCh YNCIA.

Anrebpanueckue BelpaxeHUSIAJredpandeckue BbIpaKeHHsI

KBampaTHbiii  TpE€XuieH, pas3loKEHWE KBAaJPAaTHOIO TPEXWIEHA HA
MHOKHUTEJIN.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anredOpanueckoil apoowu.
CnoxeHve, BBIYUTAHHE, YMHOXEHHE, JeJICHHE aireOpandecKkux ApoOei.
ParnmonanbHble BEIpaKEHUS U UX TIPe0Opa3oBaHueE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHMS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJIpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiinme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padrueckas mHTEpHpeTalvs YpaBHEHUN C IByMs MEPEMEHHBIMU U CHCTEM
JVHEMHBIX YPAaBHEHUW C JABYMs IE€pEeMEHHBIMU. lIpuMepsl pelieHuss cucreMm
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crocooom.

HucnoBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO ¢ OAHOM NMEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OIHOW IIEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

OyHKIMPYHKIUA

[Tonsitue @ynknuu. OOnacTh oOmpeAesNeHus W MHOMXECTBO 3HAUCHUM
¢ynxiun. CrnocoObl 3a1anus QyHKIUHN.

I'paduk Pynkuuu. Yrenue cpoiictB (yHkumu mo e€ rpaduky. IIpumepst
rpadukoB QPyHKINIHA, OTPaXKAIOIIUX PEAbHbBIE MPOIIECCHI.



OyHKIMY, ONMUCHIBAIOIINE TPSIMYI0 U OOpaTHYI MPOMOPIMOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. OyHkmun Y = X2, ¥ = X3, y = \X, y=|X|. [paduueckoe
pelIeHre ypaBHEHUH U CHCTEM ypaBHEHUH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA TIPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIuuHOCTHBIE Ppe3yabTaThbl OCBOCHHUS MPOTrpaMMbl  yuyeOHOro Kypca
«IIpakTrueckass MaTeMaTUKay XapaKTEPHU3YIOTCS:

1) naTpuoTHYecKoe BOCIMTAHHE:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMYy H HACTOSMIEMY POCCUHUCKOM
MaTeMaTUKH, LIEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHXKEHUSIM  POCCHUMCKUX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JOCTHKEHUM B IPYTUX HayKaX W MPUKIAAHBIX cepax;

2) rpaKaaHCKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00SI3aHHOCTEHN TpaKJaHUHA U peau3alluu ero
npaB, TMPEJCTABICHUEM O MATEeMaTUYECKUMX OCHOBaxX (yHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, TPOLEAYP TPaKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3TUUECKHUX MPOOJIEM, CBI3aHHBIX
C MPaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3TUUYECKUX MTPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha AaKTUBHOE YyYacTME€ B PEIICHWM NPAKTHUYECKUX 3a/ad
MaTeMaTUYECKOW HAMpPABICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUsS Ha TPOTSHKCHUM BCEW JKM3HM Uil YCTENMIHON MpodecCroHaIbHOM
JEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYTHBHOW TPACKTOPUU 00pa30BaHUS U )KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K OMOLMOHAJIBHOMY U  ACTETUYECKOMY  BOCIPUSITHIO
MaTeMaTHYECKNX OOBEKTOB, 3ajiad, PEUICHUM, pPacCYXKIECHUM, YMEHHUIO BHUIETH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 IO3HAHMSA:

OpUEHTAllMEe B JIEATEILHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs YENIOBEKa, MPUPOJIbI U
oOIIecTBa, MOHMMAHUEM MAaTEMaTUYECKOM HAayKH Kak CQepbl YeJI0BEYECKOM



JEATEeIIbHOCTH, 3TANOB €€ Pa3BUTHUS M 3HAUYUMOCTH JJI1 PA3BUTHUS LIMBUIIM3AIUU,
OBJIQJICHUEM SI3bIKOM MATEMAaTHUKU U MATEMAaTHYECKOW KYJIbTYPOU KaK CPEICTBOM
MO3HAHHUS MHPA, OBJAJCHHEM MPOCTEHUIIMMH HABBIKAMHU HCCIEA0BATEIIBCKOM
JIEATEIILHOCTH;

6) ¢usmueckoe BocnuTranue, GopmMHpoOBaHHME KYJbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0J1ArONOJIYYus:

FOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHWUS B HMHTEpEcax CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKU3HU  (3I0POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTBHIO HaBbIKa pPEhICKCHH, IPU3HAHHUEM CBOETO
MpaBa Ha OUIMOKY U TAKOTO e IpaBa JIPYyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHMEHTAIIMEN HA MPUMEHEHHWE MaTEeMaTHYECKUX 3HAHUM MU pelICHUs 3aa4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIIeH cpenpl, IIaHUPOBAHUS ITOCTYIIKOB U
OIICHKM KX BO3MOXKHBIX MOCJIEACTBUM ISl OKPYXKAIOLIEW CpeAbl, OCO3HAHUEM
100alIbHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U yTeH UX pelICHHUS;

8) ajanTanus K U3MEHSAIIMMCS YCJIOBHAM COLMAJILHOM M NMPHUPOAHON
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEONPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUUYECKYIO E€ATEIBHOCTh, B TOM YHCIIE
YMEHHUE YYUTHCS y JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM AESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
bopMyIMpOBaTh UEH, TIOHITHS, TUIIOTE3bl 00 00BEKTaX U SBJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTBI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYallMi0, BOCIPUHUMATH
CTPECCOBYIO CHUTYyaIlMI0O KaK BBI3OB, TPEOYIONMUNA KOHTPMEpP, KOPPEKTUPOBATh
MPUHUMAEMbIE pEIICHUs W JeWUCTBUS, (GOPMYJIUpPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/ibHBbIC YHHBEpPCAIbHbIE y4eOHbIe 1eiCTBUA

ba3zoBble Jiornueckue JaeicTBua:
e BBIABJISATh U XaPAKTEPU30BAThH CYIIECCTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TIOHATHM, OTHOIICHUM MEXIy MOHATUAMH, (HOPMYIHPOBATH
ONPEAEICHUS] TOHATHM, YCTAHABIMBATh CYLIECTBCHHBIM  IPU3HAK



Kiaccu(ukanuu, OCHOBaHMS JUisi OOOOIIEHUS W CpaBHEHUS, KPUTEPUU
IIPOBOJMMOTI0 aHAJIN3A;

BOCIIPUHUMATh, (OPMYIUPOBaTh M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTpULIATENbHbIC, €AMHUYHbIC, YaCTHbIE U oOOIIue,
YCIIOBHBIE;

BBIBJISITh ~ MAaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBS3U U
npotuBopeurss B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKIACHUSX,
npeiaratb ~ KpUTEpUM Uil BBIABIEHUS ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPECUNH;

JIeJaTh BBIBOABI C HCIOJIb30BAHHEM 3aKOHOB JIOTUKH, JIEIYKTHUBHBIX W
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKJIFOUEHUH 110 aHAJIOTUH;
pa3duparth JI0Ka3aTeNbCTBA MATEMATUUECKUX YTBEPKJICHUM (MIPsSMbIEC U OT
MPOTUBHOTO), MPOBOAUTH CAMOCTOSITEIbBHO HECIIOKHBIEC JI0KA3aTEIbCTBA
MaTeMaTuyeckux (akToB, BBICTpaUBaTh AaAPTYMEHTAIIMIO, MPUBOIUTH
MPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOco0 pemeHus y4yeOHOW 3aaud (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIICHUs, BBHIOMpAaTh HauboJiee MOAXOIAIUNA C YU4ETOM
CaMOCTOATENILHO BBIJICTIEHHBIX KPUTEPHUEB).

Ba3oBnle uccienoBarejbcKue 1eCTBUSA.

WCITOJIB30BaTh BOMPOCHI KaK MCCIIENOBATCILCKUA WHCTPYMEHT ITO3HAHMSI,
bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUYUE, NpoOIemy,
CaMOCTOSITeJIbHO yCTaHaBJIIMBaTh HCKOMOE U JaHHOE, (OPMHUPOBATH
TUIIOTE3Y, apTYMEHTHUPOBATh CBOIO MO3UIIUI0, MHEHHUE,

MPOBOAUTL IO CaMOCTOSITEIbHO COCTABJICHHOMY IIJIaHY HECIOXKHBIN
AKCIEPUMEHT,  HEOOJIbIIOE  MCCJIEAOBaHME 1O  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUUECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOATENEHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
MPOBEJEHHOTO HAOIOAEHUS, HMCCIIEI0BaHUs, OIEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE pPa3BUTHE TIPOIlECCa, a TaKKe BBHIABUTATH
MIPEATNOJIOKEHUS O €T0 PAa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c nunopmanmueii:

BBISIBJISAITh HEJOCTATOYHOCTh M H30BITOUHOCTh WH(MOpPMAIUHU, IaHHBIX,
HEOOXOUMBIX JJIsl pELICHUS 3a1a4U;

BBIOMpATh, AHAIU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUAOB U (HOPM MPEICTaBICHHUS,



BbIOMpaTh (GopMy TMpeAcTaBlieHUs HWHOOPMALMM U WLTIOCTPUPOBATH
peliaeMble 3aJaud CXEMaMH, JIuarpaMMaMi, HWHOM Trpadukod ©u uX
KOMOMHAIMSIMU;

OLIEHUBATh HaAEKHOCTh MH(GOPMALUU IO KPUTEPUSM, MPEUIOKEHHBIM
YUUTEIEM WIN CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHﬂ:

BOCIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIOBUSIMU M LIETSAMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO
TOUKY 3pPEHMsI B YCTHBIX M NMHUCbMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
X0y pelIeHUs 33/1a4i, KOMMEHTUPOBATh I10JYyYEHHBIN pe3yJIbTaT;

B X0J1€ 00CYKJIE€HUS 3a/1aBaTh BOIPOCHI O CYIIECTBY O0CYK1a€MOM TEMBI,
poOJIEMBI, pelIaeMoil 3a/1auu, BbICKa3bIBaTh UEH, HALIEJICHHBIE HAa MIOUCK
pEelIeHus, COIIOCTaBIATH CBOM CYXKIEHUS C CYXICHHSAMH JIPYTUX
YYaCTHUKOB JHaliora, oOHapyXUBaTh Pa3JIMYME U CXOJCTBO MO3UIIMM, B
KOPPEKTHOU GopMme (hopMyIupoBaTh pa3HOTIACHsl, CBOM BO3PAKEHHUS;
NPEACTaBIATh  pE3yJbTaThbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHHUS C Y4ETOM 3a/1ay MPE3eHTAUN U 0OCOOEHHOCTEN ay TUTOPHH;
NOHMMAaTh W HCIOJb30BaTh  IpPEUMyINECTBA  KOMaHIHOM MU
WHIUBUIYAIbHOM pabOThl TpH pELIEHUH YYEOHbIX MaTeMaTH4YEeCKUX
3ajay;

IPUHUMATh LEIb COBMECTHOW JEATEIBHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOI paboThl, pacupelessiTb BHABI pPadOT, JOroBapuUBaThCA,
00CyXIaTh IPOIIECC U PE3yibTaT pabOThl, 0000IIaTh MHEHHUS] HECKOIBKHUX
JIIOJICH;

y4acTBOBaTh B TPyHIoBbIX (opmax paboTsl (0OcCyXaeHus, oOMeH
MHEHUSMH, MO3TOBBIE IITYPMBl M JIPyTU€), BBINOJHATH CBOK YacTh
paboTHl M KOOPAUHUPOBATH CBOU JCHCTBUS C IPYTUMH YJI€HAMH KOMAaH/IbI,
OLICHMBATh KauyeCTBO CBOEr0O BKJaJa B OOUIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranuzanus:

CaMOCTOATEJIBHO COCTAaBJIATH IUIaH, AJITOPUTM PELIECHUs 33aJa4d (MU €ro
4acTh), BBIOUpATh CIOCOO peleHuss ¢ Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BapHaHThI PEHICHU ¢ Y4ETOM HOBOW MH(pOpMAIIUH.

CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:

BJI1aACTh criocobamMu CaMOIIPOBCPKH, CAMOKOHTPOJIL  IIpomecca H
pe3yiibTaTa pCIUICHUA MaTE€MaTHYECKOM 3a1a4H,



e MPEABUAECTH TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh IIPU PELICHUH
3a1a4d, BHOCHUTb KOPPEKTHMBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
0OCTOATENIHCTB, HAWECHHBIX OIIHMOOK, BRISIBICHHBIX TPYAHOCTEH;

e OILICHUBATh COOTBETCTBHUE PE3YyJIbTaTa NEATEIBHOCTH IOCTABICHHOMN LIENIU
U YCIIOBUSIM, OOBSCHATH NPUYUHBI TOCTHKEHUS WM HEJOCTUKEHUS LIEIH,
HAXOAWUTh OMUOKY, 1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHiy oOyuenuss B 7 kJjacce OOydYalolmMiiCsi TMOJIYYUT CIIECAYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

BbInonHATh, codyeTass YCTHbIE M MNHCHbMEHHbIE NPUEMBI, apuPpMETHUYECKUE
JEUCTBHUS C PAallMOHAIBHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUs YUCIOBBIX BBIPAKEHUN, MPUMEHATH PAa3HOOOpa3HbIE
CHocOObI U MPUEMBI BBIUMCICHUS 3HAYEHUM APOOHBIX BBIPAXKEHUMH, COAEpIKAIIUX
OOBIKHOBEHHBIE U JIECTUYHBIE TPOOH.

[lepexoguTh OT 0AHON (HOPMBI 3aMMUCH YKCEN K APyroi (mpeoOpa3oBbIBaTh
NECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHHBaTh U YIOPSI0YMBATH PALIMOHAJIBHBIE YNCIA.

OKpyIJIsSTh Yuca.

BbINMONHATS TPUKUIKY U OLEHKY pe3yJIbTaTa BHIYMCICHHM, OLICHKY 3HaYE€HUN
YHUCJIOBBIX BBIPAXEHUN. BBINOMHATH JEHCTBUSA CO CTENEHSIMHU C HATypaJbHBIMU
NIOKa3aTeJISIMH.

[IpuMeHATh  NPU3HAKK  JEJIMMOCTH,  pa3JIOKEHUE HAa  MHOMKUTEIH
HATypaJbHBIX YUCEIL.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337auM, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPONOPLUMOHAIBHOCThIO BEJIMYMH, MPOLEHTAMH, WHTEPIPETHUPOBATH
pe3yNbTaThl pEIIEeHUs 3a4a4 ¢ YYETOM OTPAaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaEMbIX 0OBEKTOB.

AuredpanvyecKue BbIPAKEHUA

Hcnonb3oBaTh anreOpandyeckyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSTh
e€ B Ipoliecce OCBOEHUS yueOHOro MaTepuasa.

Haxoauts 3HaueHuss OyKBEHHBIX BBIPRKEHUN MPHU 3aJaHHBIX 3HAYCHHSIX
NIEPEMEHHBIX.

BoimonHsATh  mpeoOpa3oBaHUsi  LEJIOr0  BBIPAXEHUS B MHOTOYJIEH
MPUBEIACHUEM TTOJIOOHBIX CIAra€MbIX, PACKPHITUEM CKOOOK.

BBINIONHATE YyMHOKEHHE OJHOWIEHAa HAa MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOYJIEH, IPUMEHSTH (POPMYJIBI KBaipaTa CyMMBI U KBaJipaTa pa3HOCTH.



OCyILIECTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOMKUTEIM C MOMOLIBIO
BBIHECEHUSI 3a CKOOKM OOILIEro MHOXHTENSA, TIPYNIUPOBKH  CIAraeMbIX,
npuMeHeHus: (POpMyYJI COKPAILIEHHOTO YMHOKEHHS.

[TpumeHsTh npeoOpa3oBaHKsi MHOTOUYJIEHOB JUIsl PELICHUS PAa3IMYHBIX 3ajad
13 MAaTEMaTHKH, CMEXHBIX IIPEIMETOB, U3 PEAIbHOU TPAKTHUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypPaJIbHBIMU IOKA3aTEISIMU IS
npeoOpa30BaHUs BEIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA

PemaTte nuHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOM, IPUMEHsSs IpaBUia
nepexoaa OT UCXOIHOIO YPAaBHEHHMsI K PaBHOCWIBHOMY eMy. IIpoBepsTs, sBiseTcs
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[IpumeHsTh rpaduyecKkre METOIbI IPHU PEIIEHUN JTMHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[TonGupare mnpumepbl Map 4YHUCEN, SBIAIOIIMXCS pPEIIEHUEM JUHEHHOro
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JHUHEWHOIO YpaBHEHHUS C
JIBYMSl TIEPEMEHHBIMH, MOJIb3YSICh TIpaUKOM, HPHUBOJAUTH MPUMEPHI PELICHUS
YpaBHEHUS.

Pemate cucteMsl 1ByX JIMHEWHBIX YPaBHEHUH C BYMS IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocraBnaTe M pemaTh JIMHEMHOE YPaBHEHUE WA CUCTEMY JIMHEHMHBIX
YPaBHEHUH IO YCJIOBHUIO 3aJayd, WHTEPHPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥ NIOJIyYE€HHBIN Pe3yJIbTar.

DOyHKUIMHA

N3o0paxkath Ha KOOPJAUHATHOM MPSIMOM TOUKHU, COOTBETCTBYIOIIHE 3a/IaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, HHTEPBAJIbl, 3alUChIBATh YHCIOBbIE IPOMEKYTKH Ha
aNre0pandecKoM SI3bIKE.

OTtMmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH I10 33JaHHBIM KOOpAMHATaM,
CTpOUTh rpaduky TMHENHBIX GyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUUA U3BECTHBIE 3aBUCUMOCTH MEXIY
BEJINYMHAMH: CKOPOCTb, BPEMS, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
MIPOU3BOUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue GyHKIIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cnocod MpeACTaBICHHUS W aHalW3a MHOOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMALUIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHiy oOyuenus B 8 kjacce OOyYarONIMIICS TOJYYHT CIICTYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

Yuciaa v BBIYMCICHUA



Hcnonb30BaTh HadaJIbHbIE MPEICTABICHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YHCell JJIsl CPaBHEHUS, OKPYTJICHHS U BBIUUCICHHUM, N300paxkaTh AEHCTBUTEIbHBIC
YHYCIla TOYKaMH Ha KOOPJAWHATHOU MPSAMOM.

[IpumensaTh mOHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAUTH
KBaJIpaTHbIE KOPHM, UCIIOJIb3Ysl MPU HEOOXOAMMOCTH KAJIbKYJATOP, BBINOIHITH
npeoOpa3oBaHusl BBIPAKEHUN, COJIEPXKALIUX KBaJgpaTHbIE KOPHH, HCIIONb3YS
CBOMCTBA KOPHEMU.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JECITUYHBIX
npoOeit u creneneit yucia 10.

AuredpanvyecKue BbIPpAKEHUSA

[IpuMeHATh TMOHATHE CTENEHW C LEJbIM IOKa3aTelieM, BbIIOJHSITh
npeoOpa3oBaHus BbIPAXKEHUI, COAEPKAIIUX CTEIIEHH C LEJbIM OKa3aTeIeM.

BBINONMHATE TOXKIECTBEHHbIE NPEOOpPa30BaHUs PalMOHAIbHBIX BBIPAXKECHUN
Ha OCHOBE MpaBUJI ICHCTBUI HaJl MHOTOUIEHAMHU U alredpandeckKuMu IpoosiMu.

PackmanpIiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEIIH.

[TpumeHsTh npeoOpa3oBaHMs BEIPAXKEHHUM JI pENICHUS Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX IPEIMETOB, U3 PEAIbHON TPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pemate nMHENHBIEC, KBaJpaTHbIE YPABHEHUS W palOHAIbHBIE ypaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI IBYX YPABHEHUH C ABYMsI IEPEMEHHBIMHU.

[IpoBOANTE MPOCTENIINE HUCCIECTOBAHNS YPABHEHUM U CUCTEM yYpaBHEHUM, B
TOM YHCJI€ C IPUMEHEHHUEM IrpapuuecKuX MpeACcTaBleHul (yCTaHaBIMBaTh, UMEET
JU ypaBHEHWE WM CUCTEMAa YPABHEHUM PELICHUs, €CIM HUMEET, TO CKOJIbKO, U
npoyee).

[lepexoauTh OT cIOBECHON (OPMYIMPOBKH 3aJaul K €€ anredpandyeckoi
MOJIENId C TIOMOILIBIO COCTaBJICHUS YPaBHEHUS WM CHUCTEMbl YpaBHEHUH,
WHTEPHPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3aJa4M IMOJTYyYEHHBII pe3ysbTarT.

[IpuMeHSATh CBOMCTBAa YMCIOBBIX HEPABEHCTB I CPaBHEHUsS, OLICHKH,
pemaTh JUHEMHBIE HEPABEHCTBA C OJHOM INEPEMEHHOM W UX CHUCTEMBI, JABaTh
rpa@uyuecKy0 WUIIOCTPALIMI0 MHOXKECTBA PEIIEHUH HEpPaBEHCTBA, CHCTEMbI
HEPaBEHCTB.

DyHKIUU

[Tonnmathe ¥ UCHONB30BaTh (HYHKIMOHAIBHBIC MOHSITHS U SI3bIK (TEPMHHBI,
CUMBOJIMYECKHE O0O03HAUYEHMsI), ONPEACNITh 3HaUYeHHE (YHKUUU O 3HAYEHUIO
aprymeHTa, OrpeaeiaTh CBOMCTBA (PYHKIMU 10 €€ rpaduky.

CtpouTts rpaduKu AMeMEHTApHBIX PYHKIMNA BUA:

y = kix, y = x2, y = X3,y = |x|, y = VX, OIHCBIBAaTh CBOWCTBA YHCIOBON
dbynkiuu 1o e€ rpaduxy.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Kourpoubnbie IIpakTHyeckue (1ubp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 Yucaa u BeIUKMCIeHU. PalimoHalbHbIE 7 bubmuorexa [JOK
yucia https://m.edso00.ru/7f415b90
bubmuorexa [JOK
2 AJIrCOpaHeCKHe BHIpaxXeHILA 8 https://m.edso00.ru/7f415b90
bubmuorexa [JOK
3 ¥ PaBHCHHS H HEPABCHCTBA 8 https://m.edso00.ru/7f415b90
bubmuorexa [JOK
4 K () 7
OOpAUHATEL 1 rpaguich. Dymiumi https://m.eds00.ru/7f415b90
bu6mmoreka [IOK
I 4
> OBTOpetie it 000DLeHie https://m.eds00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 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 KVIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM
Ne n/n Kontpoabubie Ipakruueckue (undposbie)
NPOrpaMMsbl Bcero
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypcsl
bubmuoreka [JOK
1 Uucna u Beruncienus. KBagparasle KopHU 4 https://m.edsoo.ru/7f417af8
5 Uucna u Berunciaenus. CTENeHb ¢ 1eTbIM 4 bubmuorexa [JOK
[I0Ka3aTesemM https://m.edsoo.ru/7f417af8
3 AnreOpandeckre BbIpaKCHHUS. 3 bubnnoreka [JOK
KBanpaTHbliTpEXUIIeH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKue BhIPAKECHHUS. 4 bubnuorexa [JOK
Anrebpanyeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBagpaTHbie 4 bubnnoreka [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 4 bubnunoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 .H 4
VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
8 o . 2
YHKUHH. OCHOBHEIE IOHATHA https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
) 4 2
9 YHKIHH. THCIOBbIC QyHKIIIH https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
1 IT
0 OBTOpEHHE K 0000IeHHE 3 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 0



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

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Kontpoububie IlpakTuyeckue p
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 Apudmernueckue T1eUCTBUS C 1
palMoOHATBHBIMH YHCTIAMU
5 CpaBHeHue, ynopso4nBaHue 1
palMOHAIBHBIX YHCEIT
3 CreneHs ¢ HATYpAILHLIMIIOKA3aTEIEM 1 bubmmorexa [TOK
P https://m.edsoo.ru/7f4211de
4 CreneHs ¢ HATYpAILHLIMIIOKA3aTEIEM 1 bubmmorexa [TOK
P https://m.edsoo.ru/7f421382
5 Pemenrie oCHOBHBIX 3a/1a4 Ha JpooOH, 1
MPOLIEHTHI U3 pPeaIbHON MPAKTUKU
6 Pemenuie ocHOBHBIX 3a/1a4 Ha JpooH, 1
MIPOIICHTHI U3 PeaTbHOUN MPAKTHKU
- Peanbnbie 3aBucumoctu. [lpsmas u 1
o0OpaTHas MPOMOPIHUOHATEHOCTH
8 BykBeHHLIE BEIpaKEHUS 1 bubnnorexa [IOK
y p https://m.edsoo.ru/7f41feec
9 DopmyIsl 1
[IpeobOpazoBanre OyKBEHHBIX
10 BBIPAKEHUI, PACKPBITAE CKOOOK U 1 bubmmorexa LOK
p » packp https://m.edso00.ru/7f41fd70
MPUBEIEHNE TTOO0HBIX ClIaraeMbIX
11 CBolicTBa CTENEHU C HATYPAIBHBIM 1 bubnuorexa [IOK



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fd70

IIOKa3aTeneM https://m.edsoo.ru/7f4218be
bubnunoreka [HOK
12 Muorouners: https://m.edsogru/7f422930
13 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bu6mmoreka [IOK
MHOT'O4JICHOB https://m.edso0.ru/7f423182
14 @opMyIIbl COKPAIIEHHOTOYMHOXEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f424fd2
15 PaznoxeHneMHOrowieHoB Ha
MHOKHUTEITN
16 VYpaBHeHMe, npaBuiIa npeoOpa3oBaHUs )
ypaBHEHHUs], PABHOCUJIBHOCTb YpaBHEHUN
JInHeitHoe ypaBHEHHE C OJJTHOU
17 IIEPEMEHHOM, pPEIIEHNE JTMHEHHBIX
YpaBHEHUU
18 Pemenwue 3a1a4 ¢ MOMOIIBI0 YpaBHEHUN bubmmorexa [JOK
https://m.edsoo.ru/7f42064e
19 JluneitHoe ypaBHEHUE C IBYMS bubnmnoreka [JOK
MEPEMEHHBIMU U €T0 Tpadux https://m.edso0o.ru/7f427c32
20 Cucrema 1ByX JTUHENHBIX YPAaBHEHUH € bubnuoreka [IOK
JIBYMS IEPEMEHHBIMU https://m.edso0.ru/7f42836¢
21 Pemenue cucrem ypaBHEeHUN bubnuorexa LIOK
https://m.edsoo.ru/7f4284de
29 Pewrenue cucreM ypaBHEHUN bubnuorexa [IOK
https://m.edsoo.ru/7f4284de
23 Pemrenue cucrem ypaBHEHHIA bubmmorexa LIOK
https://m.edsoo.ru/7f42865a
24 [IpsimoyronbHas cucreMa KOOpAMHAT Ha bubnuorexa [IOK

IIIIOCKOCTH

https://m.edsoo.ru/7f41el6e



https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f41e16e

25 UYrenue rpaukoB peabHBIX 1 bu6mumorexa [IOK
3aBHCUMOCTEN https://m.edsoo.ru/7f41ea24
26 I'padux pyHkuu 1
. . bu6mmoreka [IOK
2 Crofictsa dynicumi . https://m.edsoo.ru/7f41flfe
N bu6mmoreka [IOK
28 Jlmmeiinas dyniims . https://m.edsoo.ru/7f427282
29 [TocTpoenue rpaduka TuHEHHON 1
byHKIIUN
30 I'paduk pynkuun y =[x| 1
[ToBTOpEHNE OCHOBHBIX MOHITUN U
31 METOJIOB Kypca 7 Kiiacca, 00001eHne 1 bubmiorexa IJOK
Hv P ’ - https://m.edsoo.ru/7f42a0e0
3HAHUUN
IToBTOpEHNE OCHOBHBIX IMMOHATHH H
32 METOIOB Kypca 7 Kiiacca, 0000IeHne 1 bubmioreka IJOK
HV P ’ - https://m.edsoo.ru/7f42a27a
3HAHUUN
[ToBTOpEHUE OCHOBHBIX MOHITUN U
33 METOIOB Kypca 7 Kiracca, 0000IeHne 1 bubmorexa [IOK
Hv P ’ - https://m.edso00.ru/7f42a900
3HAHUN
[ToBTOpEHNE OCHOBHBIX MOHITHN U
34 METOIOB Kypca 7 Kiracca, 00001eHne 1 bubmorexa [IOK
Hv P ’ - https://m.edso00.ru/7f42a900
3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME



https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f42a0e0
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8 KVIACC

KoauyecTBo yacos DJIeKTPOHHbIE
Ne n/m Tema ypoka KonrTpoabubie IIpakTuueckue Aata uudpoBbIe
Bcero U3Y4YEeHUsS
padoThbI padoTbI o0pa3oBaTe/ibHbIE
pecypcsl
1 JlelicTBUTENIbHBIC YKCIIA 1
5 Apudmerrndeckuii KBaapaTHBIN 1
KOPEHb
3 CoiicTBa apupMeTHIECKUX 1 bubnnorexa [HOK
KBaJIpaTHBIX KOPHEU https://m.edsoo0.ru/7f42d862
[Ipeobpa3oBaHre YHCTOBBIX
4 BBIPAYKEHHI, COJIEPKAILNX 1 bubnorexa [IOK
https://m.edsoo.ru/7f42dd26
KBaJIpaTHBIC KOPHU
5 CremneHs C 1ENIbIM TTOKa3aTelieM 1 bubmmorexa [JOK
https://m.edsoo.ru/7f4354a4
6 CBOMCTBA CTEIIEHU C LCIbIM 1 bu6mmoreka [JOK
IOKa3areyieMm https://m.edso00.ru/7f435648
7 KBanpatsslil TpéxuneH 1
8 Pa3noxxeHue kBaJipaTHOroO TpEXUaeHa 1 bubnuoreka [IOK
Ha MHOXUTEJIH https://m.edsoo.ru/7f42fd38
bubnmnoreka [JOK
o Aarebparieckas 1pode 1 https://m.edsogru/7f430382
JlomycTuMble 3HAaYeHUS IEPEMEHHBIX,
10 BXOJIAIINX B alredpandeckue 1
BBIPKCHUS
11 OcHOBHOE CBOWCTBO anredpanyeckon 1 bubnnorexa [JOK
apobu https://m.edsoo.ru/7f4308e6
12 Coxparmienne npooeit 1 bubmmoreka [IOK



https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6

https://m.edsoo.ru/7f430a8a

CnoxxeHue, BBIYUTAaHUE, YMHOXKEHUE bubnmoreka [JOK
13 .
U JICJICHHE alreOpandeckux apooei https://m.edsoo0.ru/7f43128c
14 [IpeoOpa3oBanue BHIpAKEHHIA, bubnuoreka [IOK
COJIEpIKaIINX anredpandeckue Ipoou https://m.edso0.ru/7f432736
15 [IpeobOpazoBanue BhIpaXKEHUH, bubnnoreka [HOK
coJiepKalux aareopandeckue 1poou https://m.edso0.ru/7f432736
bu6mmoreka [IOK
16 Kpazpatiioe ypasHetiie https://m.edsoo.ru/7f42eela
17 Henonnoe kBagpaTHOE ypaBHEHUE bubmmorexa [JOK
https://m.edsoo.ru/7f42eela
18 ®opMya KOpHE WKBaIPATHOTO bubnuorexa [JOK
ypaBHEHUs https://m.edsoo0.ru/7f42f158
19 Pemenne ypaBHeHUH, CBOASIINAXCS K bubnnorexa [HOK
KBaJIpaTHBIM https://m.edsoo.ru/7f43c3d0
JIuHeitHOE ypaBHEHUE C IBYMsI
20 MePEeMEHHBIMH, ero TpaduK, MPUMEPHI
pelIeHUs YPaBHEHUH B IEJIBIX YUCIIAX
21 Pemenne cuctem IByX TUHEHHBIX
ypaBHEHUH C IByMS TIEpeMEHHBIMU
[Ipumeps! penieHus cucremM
22 HEJIMHEWHBIX YPAaBHEHUH C IByMS
MIePEeMEHHBIMU
93 Pemrenne TeKCTOBBIX 3a7a4 C
MMOMOIIBIO CUCTEM YpaBHEHUU
24 UurcnoBbie HEPABEHCTBA U UX
CBOMCTBa
25 HepaBeHcTBO ¢ 0HOM TEpeMEHHON



https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f43c3d0

26 JIlunelinbie HEPaBEHCTBA C OJIHOM 1 bubnmoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edso00.ru/7f42c692
97 Cucrembl TMHEHHBIX HEPABEHCTB C 1 bubnunoreka [HOK
OJIHOM IIEPEMEHHOM U UX PEILICHUE https://m.edsoo.ru/7f42ch88
bu6mmoreka [IOK
28 Honsrne Qynicunn 1 https://m.edsoo.ru/7f433c12
29 I'paduk Gysakmmm 1
30 CpoiicTBa (yHKINHU, HX OTOOpaKEHNE 1
Ha rpaduke
31 UreHue 1 NOCTpOCHHE TPAPHUKOB 1
byHKIUH
IToBTOpEHNE OCHOBHBIX IMMOHATHH H
32 METOJIOB KypcOB 7 U 8 KIIaCCOB 1 bubmorexa LOK
AOB P . ’ https://m.edsoo.ru/7f4371aa
000011eHE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
33 METOJIOB KypCOB 7 U 8 KJIaCCOB 1 bubmorexa [JOK
AOB VP . ’ https://m.edso0.ru/7f43736¢
0000111eHE 3HAHUT
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
34 METOJIOB KYPCOB 7 M 8 KJIaCCOB 1 bubmorexa [IOK
P . ’ https://m.edso00.ru/7f43736¢
0000111eHE 3HAHUT
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f43736c

YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Makaperues, 0. H. Anre6pa: yueOHuK 117151 7 Kitacca 001meo0pa3oBaTeIbHBIX YUPEKICHHUH /
1O. H. Makapsrues, K. . Hemkos, H. I'. Mungtok, C. b. CyBoposa; nox pexn. C. A.
TensikoBckoro. - M.: [Ipocsenienue, 2023

Makapsrues, 10. H. Anrebpa: yueOHUK 17151 8 Ki1acca 0011eo0pa3oBaTeIbHbIX YUPEKACHUH /
1O. H. Makapsiues, K. U. Hemkos, H. I'. Munatok, C. b. CyBoposa; noa pen. C. A.
TensikoBckoro. - M.: IIpoceemienue, 2020

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

MeTtoauueckue pekomeHaanuu. 7-9 knaccol (k yaeOHuky Makaperuesa FO. H. uap.)
Anrebpa: 7-i Kilacc: TUIAKTHYeCKUe MaTepualibl: yaeOnoe mocobue/ B, 1. XKoxos,
10.H.Makapsriues, H.I'.Munatok-M.: [Ipocsemienune, 2023
Anrebpa: 8-if KJlacc: TUIAKTUYECKUuEe MaTepualibl: yaueOHnoe mocobue/ B, 1. )Koxos,
10.H.Makapsrues, H.I'.Muntok-M.: [Ipocsemienune, 2023

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET

Poccuiickas snexTponHas mkona https://resh.edu.ru
Nudopmanuonnas cucrema "EnnHoe 0KHO AocTyna K 00pa3oBaTelibHBIM pecypcam”
Poccuiickuii 061eo6pazoBaTenbHbIi MOPTAI
http://school-collection.edu.ru

Enunas xomnekuus nu@poBbIx 00pa3oBaTeNbHBIX PECYpCOB
http://www.school.edu.ru

Bbonbiias nepemena: caiit nngopmarnonHoi noaaepxku GLITPO
http://www.newseducation.ru

VYuurensckas razera

http://www.ug.ru

I'azera «IlepBoe ceHTAOps»

http://ps.1september.ru

Yuu.py

https://uchi.ru

AKnace

https://www.yaklass.ru

Onummnuyc

https://olimpium.ru

denepanbHbIii HEHTP HHHOPMAITMOHHOOOPA30BATENBHBIX PECYPCOB
http://www.fipi.ru/

Cnam 'NA

http://sdamgia.ru/

denepanbHoe xpanwiie EnuHol komekunu nudpoBbIx 00pa30BaTeNbHBIX PECYPCOB
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