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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHUs: OHA 00ECIIeYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAOHKEHUS 00pa30BaHUs U B MTOBCEIHEBHOM KU3HHU. Pa3BuTne y 00ydaromumxcs
HAy4YHBIX MPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH allreOpanyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUU U B TIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYIHOTO MUPOBO33PCHHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAMMBIX JJIS aIanTallid B COBPEMEHHOM IH(PPOBOM
oOmectBe. M3ydyenue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHHUS HaOII0JaTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYEeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHUS ¥ BBIBOJEI,
dbopmynupoBath yrBepxkAcHUA. OCBOECHUE Kypca alire0pbl 00ecleurnBaeT pa3BUTHE
JIOTUYECKOTO MBINIUICHUS OOYyYalOIMUXCSA: OHU HCIOJB3YIOT JCIYKTUBHBIC U
WHYKTUBHBIE PacCyXJeHusi, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOydeHue  anrebpe  mpeanoyiaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOSITENTHOM  JIEATEIBHOCTH OOYYaroMIMXCs, IOTOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SABISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINIIA O0yUeHUSI.

B crpykType mporpammbl y4eOHOro Kkypca «Auredpa» ajii OCHOBHOTO
o01iero o0pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METOANYECKUE
JuHuM: «Yucnaa ¥ BeIUUCICHUS», « ANTeOpanyecKkue BhIpAKEHUSN», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX CoOJep)KaTEIbHO-METOIUIECKIX
JUHUHN pa3BUBAETCS HA MPOTSHKECHUHU TPEX JIET U3YUCHUS Kypca, B3aUMOJICHCTBYS C
JpPYrUMHU ero JuHusMU. B xoxe wu3ydeHus y4eOHOro Kypca oOydaronuumcs
MPUXOAUTCS JIOTUYECKU PACCYXKaTh, MCIOJB30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B mporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTU4YECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJECHUIO O0YyYaIOIIMMUCS
OCHOB  yHHMBEPCAJIBHOIO MareMaTtuueckoro si3bika. ComepkatenbHOH |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTO Kypca «Auredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxanne mnuHMA «UWcna ¥ BBIYHCICHUS» CIYXKHT OCHOBOW IS
JTATBHEHIIET0 M3y4YeHHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaIOIIUXCS
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHUS MMOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Xe MPHOOPETCHHIO MPAKTHUECKIUX HABBIKOB, HEOOXOIMUMBIX JIJIsl IOBCETHEBHON
KU3HU. Pa3BuTHE MOHATHS O YUCJIE HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMM M HWPPANUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHHEM



NPEACTABICHUI O JEHCTBUTEIBHOM 4YHUCJE. 3aBEpIICHHE OCBOEHUS YHCIOBOMU
JVMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepxanue JByX aireOpanyecKux JIMHUN — « AITeOpandecKue BhIPAKCHUS
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUArOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHUPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 00IIero o00pa3oBaHusi y4eOHBIM MaTepHal TPYNIHUPYETCS BOKPYT
palMOHAIbHBIX BBIpAKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHKU Kak
A3bIKa JUI TIOCTPOCHHSI MaTEMaTHYECKUX MOJEIEH, OIMCAHMS INPOLECCOB M
SBJIEHUN peanpbHOro Mupa. B 3amaunm o0ydeHust anreOpe BXOAAT TaKkke
JanbHeiIee pa3BUTHE AJTOPUTMHUYECKOIO MBIIUIEHHS, HEOOXOJAMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HWH(OPMATUKH, U OBJAJCHUE HaBBIKAMU
NEeAYKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIBHO-TpaUUECKON JTUHUU HAIIEJIEHO HA TOJIyYeHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmecTBe. M3ydueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOJIb30BaTh PA3JINYHBIE BBIPA3UTEIIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (OpMUpOBaHHE
MPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo yuyeOHOMYy IJIaHy B 7-9 Kjaccax u3ydaercs Y4yeOHBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Yucna W BBIYUCIEHHUA», «ANredpanyeckue BbIPAXKECHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha u3yuenue yueOHoro kypca «Anredpay» orBoaurcs 306 yacos: B 7 kiacce
— 102 ygaca (3 yaca B Henemnio), B 8 kinacce — 102 gaca (3 gaca B Heneno), B 9
kiacce — 102 yaca (3 gyaca B Hezelo).



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

Yuciia ¥ BIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO] OT OAHOU (hopMBI 3amucu
npobeit k apyroi. IloHATne palnMOHANBHOIO 4YHCIHA, 3alUCh, CpPaBHEHUE,
yIOPSA0OYMBAHUE  PALMOHAIBHBIX uucen. Apudmerndeckue JEHCTBUS €
palMOHAJIBHBIMA YKCIIaMH. Pelenue 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[I0Ka3aTeJeM: OINpEeNIeHue, IpeoOpa3oBaHue
BBIPQKEHUI HA OCHOBE OIPENETICHMs], 3aIUCh 00JbIINX uncen. [IponenTsl, 3anuch
IPOIEHTOB B BHUJE ApoOU U ApoOU B BHJIIE NMPOILEHTOB. TpH OCHOBHBIE 3a7aud Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaIbHON IIPAKTHKHU.

IIpuMeHeHne NPU3HAKOB  ACIMMOCTH, pPAa3jIOKEHHME HAa  MHOMXKUTEIH
HATypaJbHBIX YUCEIL.

PeanpHple  3aBUCMMOCTM, B TOM 4Hcile TmpsMas W oOpaTHas
IIPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAKECHUSA C IIEPEMEHHOU. JlommycTUMBIE
3Ha4YeHUA NepeMeHHbIX. [IpencraBiaenue 3aBUCUMOCTH MEK1y BEJIMUMHAMU B BUJIE
dbopmynbl. Beraucnenus no ¢popmynam. [IpeodpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAKEHHUS, NpaBWiIa MpPeoOpa3oBaHUs CyMM U
IIPOU3BENICHUH, PaBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeéMblX.

CBoJiCTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpHounensl 1 MHOrouseHsl. Ctenenbs MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBaaparoB. Paznoxenue
MHOI'OYJICHOB Ha MHOKUTEJIHN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHHs, MpaBuUja NpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCHWJIBHOCTh YPABHEHUM.

JIuneliHOE ypaBHEHME C OIJHOM NEPEMEHHOW, YHWCIO KOPHEH JIMHEWHOTO
YpaBHEHHUS, pEIICHHE JIMHEWHBIX YypaBHEHUU. CocCTaBlI€HHWE YpPAaBHEHHU 1O
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneliHoe ypaBHEHUE C IByMs MepEMEHHbIMU U ero rpaduk. Cucrtema AByX
JIVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermeHue cucrem ypaBHEHUU
cnocoboM MoAcTaHOBKU. IlpuMepsl perieHus TEKCTOBBIX 3aJad C TOMOIIbBIO
CUCTEM YPaBHECHMM.

DyHKIUU



KoopauHara Touku Ha npsiMou. UucnoBble NpOMEXYTKU. PaccTosinne Mexny
JIBYMsI TOUKaMU KOOPAMHATHOM ITPSMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. AbGcmucca U opAuHATa
TOYKHU Ha KOOpJAUHATHOM TiockocTh. [IpumMepsl rpadukoB, 3aaHHBIX (HOpPMYTIaMU.
Urenne rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CpoiictBa pynkuwmii. Jluneitnas Gyukuus, e€ rpaduk. ['padux dpyHxmm
y = |X|. I'padmyeckoe penieHue ITUHEHHBIX YPaBHCHUW M CUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yuciaa v BIYMCICHUA

KBagparHbeiii kopeHb U3 uucia. [loHATHE 00 HppalMOHAIBHOM YHCIIE.
JlecsiTuunbie TPUOMIKEHUST UPpAlMOHANBHBIX unced. CBOMCTBA apupMETHIECKIX
KBaJIPATHBIX KOPHEW U MX MPUMEHEHUE K TPEOoOpPa30BaHUI0 YUCIOBBIX BBIPAKEHUN
Y BBIYUCJICHUAM. J{efiCTBUTENbHBIC YUCIIA.

CreneHb C UeNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3aMuCh YUCIIA.

AJuiredOpanyecKue BbIPpaKEeHUA

KBampaTHpiii  TpEXuieH, pas3loKEHHWE KBAaJPAaTHOIO TpPEXWIEHA HA
MHOHUTEIIH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoi JpoOwu.
CnoxeHue, BBIYUTAHUE, YMHOXEHUE, JEJICHUE alreOpandeckux ApoOei.
PannonanbHble BRIpaXXEHHUS U UX ITpeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJgpaTHOTO ypaBHEHHUS.
Teopema Buera. Peienue ypaBHEeHNM, CBOIAIIMXCS K JUHEWHBIM M KBaJIPAaTHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padrueckas mHTEpnpeTaurs ypaBHEHUN C IByMsI IEPEMEHHBIMU U CHCTEM
JVHENHBIX YPAaBHEHUW C JABYMs NE€pEMEHHbIMHU. lIpuMepsl pelieHuss cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3a/1au aNreOpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCHIIBHOCTh HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM EPEMEHHOM.

DyHKIUU

[lonsitue @ynkuuu. OOnacTh OMNpEAENCHHs] W MHOXKECTBO 3HAYEHUH
dbyukiuu. CiocoOsl 3aaHus PYHKIIHM.

I'padux ¢ynkummu. YUrenne coicTB dyHKuuu mno e€ rpaduxy. [Ipumeps
rpadukoB GYHKIHMA, OTPAXKAIOIINUX PEeATbHBIE MPOIECCHI.



OyHKIMY, OMHUCHIBAIOIIKME TMPSAMYI0 U OOpaTHYI MPONOPIUOHAITBHBIE
3aBHCHMOCTH, HX rpadukn. Oyukimn Y = X2, y = X3, y = VX, y=|X|. [paduueckoe
pellIECHUE YPaBHEHUI U CUCTEM YPaBHEHUI.

9 KIIACC

Yuciaa v BIYMCICHUA

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHbIE U OECKOHEUHBIC
JecATHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, ACHCTBUTEIbHBIC YUCITIA
KaKk OCECKOHEUHbIE JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEK]Iy MHOKECTBOM JICUCTBUTEIBHBIX YHCENI U KOOPAUHATHOM MPSMOM.

CpaBHeHHE JIEWCTBUTENIBHBIX YHCEN, apuPMETHYeCKue JEHUCTBUA C
JNEWCTBUTEILHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKPYXAIOIIETO MHpa, AJUTEIBHOCTh MPOIIECCOB B
OKPY’KaroleM MHUpE.

[TpuOnmx€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NMPpUOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u onieHka pe3ybTaToB BEIYMCIICHU.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEHME. Penienne ypaBHEHUM, CBOASAIINXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHME. PenieHue ypaBHEHUH, CBOJSIIMUXCSA K KBaJAPAaTHBIM.
buksanpatHoe ypaBHeHue. lIpumepsl pemieHnst ypaBHEHUN TPETbEN U 4ETBEPTOU
CTEIICHEN Pa3JI0KEHNEM HA MHOKUTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHune TEeKCTOBBIX 3a/ay
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYMs MEpEeMEHHBIMU U ero rpaduk. PemieHue cuctem IBYX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMU. PellieHne cucTeM I1ByX ypaBHEHHU,
OJIHO W3 KOTOpPBIX JHUHEIHOEe, a Jpyroe — BTOpoil creneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3a71a4 adre0panyeckuM crocoooM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienrne IMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOW. PemeHue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
['padprueckas wHTEpHpeTanys HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMH.

DyHKIUU

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabona, KoopaAuHATHI
BEPUIMHBI 1apadOoJIbl, 0Cb CUMMETPHUH MMAPAOOJIBI.

I'padukn byskmumit: Y = kx, y = kKx + b, y = k/x, y = x3, y = VX, y = |X| 1 ux
CBOWCTBA.

YucsioBbIe MOC/I€I0BATEILHOCTH U MPOrPeccum



[loHsiTHE YMCIOBOM NOCIIEIOBATEIBHOCTH. 3aJaHHE IOCIEA0BATEIBHOCTH
pPEKyppEeHTHOI (popMyioit u HGopMyIoit N-To diieHa.

ApudmeTrnueckass U reoMeTrpuueckas mporpeccuu. @opmynsl N-ro dieHa
apru(pMETUIECKON U TeOMETPUUECKON MPOTrPeCCuil, CyMMbI IEPBBIX N YJICHOB.

N3o0paxkeHne 4iaeHOB apu(METHUYECKOH M TeOMETPHUUYECKOM IPOTrpeccHid
TOYKaMHM Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnosxHbIE IPOLIEHTHI.



INIAHUPYEMBIE PE3VYJBbBTATBI OCBOEHHUSA TITPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE Ppe3yJbTaTbl OCBOCHHS TMPOrpaMMbl y4eOHOro Kypca
«Anredpa» XapaKTepu3yrTCs:

1) naTrpuoTHYecKoe BOCIIMTAHME:

MPOSIBICHUEM WHTEpeca K TMPONUIOMY H HACTOSLIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHMEM K  JIOCTHXKEHHUSIM  POCCHMCKHX
MaT€MaTUKOB U POCCUICKOM MaTeMaTHYECKOW MIKOJbI, K HCIIOJIb30BAaHUIO 3THX
JOCTHKEHHUM B IPYTHX HayKaxX M MPUKIAAHBIX chepax;

2) rpa;kaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pean3aliy ero
npaB, IMpPEACTaBICHHEM O MAaTeMaTUYECKUX OCHOBaX (PYHKIIMOHHUPOBAHHUSA
pPa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYP IPaKIaHCKOro oOIiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KEHHII HayKH, OCO3HAHHEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha aKTHBHOE Yy4YyaCTHE€ B PpEIICHWU MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BaXKHOCTH MaTEMaTHYECKOTO
oOpa3oBaHMsI Ha NPOTSHDKEHWU BCEH JKM3HM Ul YCIELIHOW MpodeccHoHaNbHOU
JESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAaHHBIM BbIOOpOM U
NOCTPOECHNUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) 3cTeTH4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K HOMOLMOHAIBHOMY M  3CTETHUYECKOMY BOCIPHUSITHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'0 NMO3HAHMSL:

OpUEHTalUuel B JEATEIbHOCTH HAa COBPEMEHHYI0 CHUCTEMY Hay4YHBIX
IpeJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs YeJIOBEKa, IPUPOJBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEYECKOi
NeATEIbHOCTH, TANoOB €€ Pa3BUTUSA W 3HAYUMOCTH JJI Pa3BUTHS LIMBUIIM3ALIUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
NO3HAHWS MHpPA, OBJIAJEHUEM MPOCTEHIIMMH HABBIKAMHU HCCIEN0BATEIBCKON
NEeATEIbHOCTH;

6) ¢usnuyeckoe BocnmuTaHue, (popMHMpPOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAIBHOIO 0J1ArONOTyYHs:



FOTOBHOCTBIO MPUMEHSATh MATEMATUYECKUE 3HAHHUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHSI  3JA0POBOTO  00pa3a JKM3HU  (30POBOE  IHUTAHHE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHNE MAaTEMAaTUUYECKUX 3HAHWM JUIsl PEUICHUS 3a/1a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIIeH cpenpl, IJIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOJIeM U IMMyTeH UX PEeIIeHus;

8) ajanranusa K U3MEHAIIMMCSH YCJIOBUAM COLMAJBHON U NMPUPOIHOU
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKU U KOMIIETEHIIMH U3 OIbITA JPYTHX;

HEOOXOJUMOCThIO B ()OPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHCIE
bopMyIUpOBaTh UEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, INIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PCEIICHUS W JeWCTBHUSA, (OPMYJIUPOBATh U OICHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATHI
ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE e CTBUS
ba3oBble Jiornyeckue AeMCTBUA:

e BBISBJISATh U XapaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKK MAaTEMaTHYECKUX
OOBEKTOB, TOHATHUM, OTHOIICHUM MEXIYy MOHATUIMH, (HOPMYIHPOBATH
ONpEACICHUS] TOHATHM, YCTAHABIMBATh CYLIECTBEHHBIM  MPU3HAK
KJaccu(UKauuy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUU
MIPOBOAMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (OopMyIUpOBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHUS:
yTBEPAUTEIbHbIC W OTpHUIIATENIbHBbIC, €IUHUYHBIC, YaCTHbIE W OOIIHE,
YCJIOBHBIE;

e BBISBJIATH  MATEMATUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npotuBopeursi B (akTax, MaHHBIX, HAONIOJACHUSX W YTBEPKICHUSX,
npemyiaraTb ~ KPUTEPUH  JUISL  BBISIBIICHUST ~ 3aKOHOMEPHOCTEM M
IIPOTUBOPEUHNIL;



JienaTh BBIBOABI C HMCIOJIb30BAHUEM 3aKOHOB JIOTWKH, JAEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUU;
pa3dupaTh 10Ka3aTeIbCTBA MAaTEMAaTHYECKUX YTBEP)KIECHUH (MIpsIMbIE U OT
IPOTUBHOI'0), MPOBOJUTH CAMOCTOSITEJIBHO HECIIOXKHbBIE JOKa3aTeJIbCTBA
MaTeMaTUYECKUX (PaKToOB, BBICTpaMBaTh AapryMEHTALMIO, IPUBOAUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BbIOHMpaTh CMOCO0 pelieHus y4eOHOM 3adaud (CpaBHHMBATh HECKOJBKO
BApUAaHTOB peEUICHMs], BbIOMpaTh HaubOoyee MNOAXOASAIUNA C YUYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

UCIIOJIb30BaTh BOIMPOCH! KaK HCCIEAOBATEIbCKUNA HMHCTPYMEHT MO3HAHUSA,
dbopMynupoBaTh BOIMPOCH], (UKCHUPYIOIIME MPOTUBOPEUUE, MPOOIEMY,
CaMOCTOSITEJIbHO YCTAHABJIMBAaTh HMCKOMOE M JaHHOE, (OpPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHUE;

IPOBOJAUTH 1O CaMOCTOSITENIBHO COCTABICHHOMY IUIaHY HECIOXHBIN
OKCIIEPUMEHT,  HEOONbIIOE  HCCIEAOBaHWE IO  YCTAaHOBIEHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy coOOi;

CaMOCTOSITENILHO (POPMYIMPOBATh 0000IIEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
NPOBEAEHHOTO HAOMIONEHHUS, UCCIEIOBAHMS, OICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHUE IPOIECCA, a TAKXKE BBIABUIATH
IPEIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIOBUSIX.

Pabora c nndopmanueii:

BBISIBIISAITh HEJOCTATOYHOCTh M H30BITOYHOCTh WH(MOpPMAIUHU, [IaHHBIX,
HEOOXOAMMBIX JJIs PEIICHUS 3a1a4H;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATh WU HHTEPIPETUPOBATH
MH(GOPMALIMIO Pa3IMUHBIX BUAOB U (POPM IpEICTaBICHMUS;

BbIOMpATh (opMy TMpeACTaBiIeHUS HHPOpMALMKU M WILIIOCTPUPOBATH
pemiaemMple 3aJayd CXeMaMH, JuarpaMMaMmH, WHOW rpadukod M HX
KOMOMHAILIMSIMU;

OLIEHMBATh HAAEKHOCTh WMH(GOPMALUU MO KPUTEPUSM, MPEUI0KEHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTENIBHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:

BOCIIPUHUMATh M (QOpPMYJIHpPOBATH CYXKJIEHHUS B COOTBETCTBUU C
YCIOBUSIMU M LIETSIMU OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBbIpaXXaTh CBOIO
TOYKY 3pPEHHsI B YCTHBIX M IUCBMEHHBIX TEKCTaX, JaBaTh ITOSICHEHUS IIO
X0y peuieHus 3a1a4i, KOMMEHTUPOBATh IIOJIYYEHHBIN PE3YIIbTAT;



e B X0J€ OOCYXKJIEHUS 3aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJIEH, HAIEJIEHHBIE Ha MIOUCK
pEelIeHUs, COIOCTaBIIATh CBOU CYXIEHUS C CYXJICHHSIMU JIPYyTHX
YYaCTHUKOB JUanora, oOHapy>KMBaTh pa3inuvMe U CXOJCTBO IMO3WIIMM, B
KOppeKTHOU GopMe hopMyTupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS,;

e TMpPEACTABIATH  PE3yJbTAaThl  PEHICHWS  3aJayd,  HKCIIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa,  CAMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4y PE3EHTAIMU U OCOOEHHOCTEH ayAUTOPUH;

e IOHMMATh M  MWCMOJB30BATh  MPEUMYIIECTBA  KOMAHJIHOH U
WHIUBUIYyAIbHOM pabOThl TPU pElIEHUH YYEeOHBIX MaTeMaTH4YEeCKUX
3aj1ay;

e IPUHUMATH LIETb COBMECTHOM NIE€ATENbHOCTH, INIAHUPOBATh OPraHU3aALUIO
COBMECTHOM paloThl, pacmpenesiaTb BUAbI padOT, IOTOBAPUBATHCH,
00CyXJ1aTh TIPOLIECC U PE3YNIbTAT pabOThI, 0000IATh MHEHHUSI HECKOJIBKUX
JIIOJICH;

e yYaCTBOBaTh B TPYMNIOBBIX (opmax paboTsl (0OCyxaeHHs, OOMEH
MHEHHUSIMH, MO3TOBBIE€ IITYPMbl U JIPYTHUE), BBIMOJHITH CBOK 4YacThb
paboThI U KOOPJIMHUPOBATH CBOU JACHCTBUSA C IPYTUMU YICHAMH KOMaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIe YyHUBEpPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranuzamnus:

e CaMOCTOSITEIBHO COCTaBJISIThH IUIAH, aJTOPUTM PEUICHUS 3a/aud (MU ero
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ Y4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEUM, apryMeHTUpPOBATb U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

e BJIAAETh CHOCOOAMM CaMONPOBEPKH, CAMOKOHTPOJIA Ipolecca Hu
pe3yibTaTa peleHuss MaTeMaTUYeCcKOn 3a/1auu;

e TMPEIBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPU PELICHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JEATECIBHOCTh Ha OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYAHOCTEH;

e OILICHUBAaTh COOTBETCTBUE pPE3yJIbTaTa ACSATEIbHOCTU MOCTABICHHOW IEIU
U YCIIOBUSIM, OOBSCHSTH MPUYUHBI JOCTHKECHUS WIIM HEIOCTUKEHUSI LIEIIH,
HaxOJUTh OMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

MPEAMETHBIE PE3YJIBTATDBI
K xoniy oOyuenus B 7 kjacce OOYyYarONIMICS TOJYYHUT CICTYIOIIHE
MpPEAMETHBIE PE3YIbTATHI:
Yuciia ¥ BBIYUCTICHUSA



BeimonusATe, coderas YCTHbIE M TNHCbMEHHBIE MPUEMBI, apuMeETHYECKUe
JEUCTBHUS C PAalMOHAIBHBIMU YUCIIAMH.

HaxoauTh 3Ha4eHHUsS YMCIOBBIX BBIPAKEHUN, MPUMEHSTh Pa3HOOOpa3HbIC
CHOCOOBbI U MPUEMBI BBIUMCICHNUS 3HAYEHUM APOOHBIX BBIPAXKEHUU, COAEpIKAIIUX
OOBIKHOBEHHBIE U JIECITUUHBIE TPOOH.

[lepexonuTh OT onHOM (HOPMBI 3aITUCH YUCEN K APyroi (mpeoOpa3oBBIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEUHYIO JACCATUUHYIO IPOOB).

CpaBHHBATh U YIIOPSI0YMBATH PALIMOHAIIBHBIEC YNCTIA.

OKpyrasaTh yncIIa.

BBITTONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLEHKY 3HAUECHHM
YHUCJIOBBIX BBIPAXKEHUH. BBINOMHATE JEHCTBUSA CO CTENEHSIMHU C HATYpaJbHBIMU
NIOKAa3aTeJISIMH.

[IpuMeHATP  NPU3HAKK  JEJIMMOCTH, pAa3JIOKEHUE HA  MHOMKUTEIH
HaTypaJbHbIX YUCEIL.

PemaTe mpakTUKO-OPHMEHTHPOBAHHBIE 337a4M, CBS3aHHBIE C OTHOLICHUEM
BEJIMYMH, MPONOPUUOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMU, HHTEPIPETUPOBATH
pe3ynbTaThl PEIICHUs 33J1a4 ¢ YYETOM OTPAaHUYEHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpuBaeMbIX OOBEKTOB.

AJuiredOpanyecKue BbIPpaKEeHUA

Hcnonb3oBaTh anreOpandyecKkyt0 TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTh
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxoauts 3HaueHHss OyKBEHHBIX BBIPRXKEHUH IPU 3aJaHHBIX 3HAYCHHSIX
IIEPEMEHHBIX.

BelnonHAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MPUBEACHUEM NTOJIOOHBIX CIATa€MbIX, PACKPBITHEM CKOOOK.

BBINTONIHATE YMHOKEHHE OJIHOWIEHA HA MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOYJIEH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCyIIecTBIIATh PA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C TOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOILIEro MHOXWTENS, TIPYNIUPOBKU  ClAraeMbiX,
npuMeHeHus: (POpMyJl COKPAIIEHHOTO YMHOKEHHUS.

[TpumensTh npeoOpa3zoBaHUsi MHOTOUYIEHOB ISl PELICHUS Pa3IMYHbIX 3ajay
U3 MAaTEMaTHKH, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMU I10KA3aTEIsAMU LIS
npeoOpa3oBaHUsl BRIPAKCHUIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHsI C OJHOM IEPEMEHHOW, NPUMEHSS IMpaBUJIa
nepexoaa OT UCXOIHOIO YPAaBHEHHSI K paBHOCWIBHOMY eMy. IIpoBepsTs, sBisieTcs
JIM YUCIIO KOPHEM YPaBHEHUS.



[TpumensTh rpaduueckiue METO bl MIPU PELICHUH JIMHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl MNap YWCEN, SBISIONIMXCS PEIICHHEM JMHEHHOTOo
ypaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JIBYMSI TIEPEMEHHBIMH, TOJIB3YSICh TpadUKOM, TPHUBOAUTH MPUMEPHI PEIICHUS
yYpaBHEHUSL.

PemaTte cucteMbl 1ByX JIMHEHMHBIX YpaBHEHUH C ByMs IEPEMEHHBIMH, B TOM
qucie rpa@uuecku.

CocTaBnsiTh M peliaTh JIMHEWHOE YypaBHEHHWE WM CHUCTEMY JIMHEWHBIX
YpPaBHEHUH 1O YCJOBHUIO 3aJauyd, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y NIOJIy4eHHBIN Pe3yJIbTar.

DOyHKUIMHA

N306pakath Ha KOOPAUHATHON MPSIMON TOYKH, COOTBETCTBYIOIINE 3a1aHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbI, 3AMCBHIBATH YACIOBBIE MPOMEKYTKH Ha
anreOpanyecKoM si3bIKE.

OtmeyaTh B KOOPAMHATHOW IUJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAHHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKUIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMONIbIO (GYHKIHUA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHUE, LIE€HA, KOJUYECTBO, CTOMMOCTD,
IPOU3BOAUTENIBHOCTD, BpeMs, 00BEM pabOTHI.

Haxonuth 3HaueHne PyHKIIMHM M0 3HAUCHUIO €€ apryMeHTa.

[Tonumate rpadudeckuii crocod MpeAcTaBICHUs] W aHanu3a uH(opmaiuu,
W3BJICKATh U UHTEPIIPETUPOBATH UH(MOPMAITUIO U3 TPAPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJIYYUT CIIECIYIOIINE
MPEAMETHBIE PE3YIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HadallbHbIE MPEACTABICHHUS O MHOXKECTBE JEHCTBUTEIBHBIX
yucen JJIsl CPaBHEHUsI, OKPYTJIEHUS U BbIUUCIECHUMN, NU300paxaTh JAEHCTBUTEIbHbBIC
YHUCIla TOYKaMH Ha KOOPJAWHATHOW MPSMO.

[IpumensaTe moHATHE apUPMETUYECKOTO KBAJIPATHOTO KOPHS, HAXOAWTH
KBaJIpaTHbIE KOPHM, UCIIOJIB3Ysl MPU HEOOXOAMMOCTH KAJIBKYJATOP, BBINOIHITH
npeoOpa3oBaHus BBIPAKEHUN, COJEP)KAIIMX KBAAPATHBIE KOPHHU, HCIONb3YS
CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amucu OOJIBIIUX M MAJIBIX YUCET C MOMOIIBIO JACCATUYHBIX
npobeii u crenieHeit uucia 10.

AsredpanyecKue BbIPpAKEeHUA



[IpyuMeHsTh TMOHSITUE CTENEHU C MEJNbIM [OKAa3aTelIeM, BbINOIHATH
npeoOpa30BaHus BRIPAKEHUH, COJEPIKAIINX CTETICHH C IIEITBIM MOKa3aTesIeM.

BBINONHATH TOXAECTBEHHBIE NMPEOOPa30BAHUSI PALMOHAIIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBUJI ACUCTBUIN HaJ MHOTOUYJICHAMH U alreOpandyecKuMu ApoOsiMHU.

PacknanpiBaTh KBapaTHbIN TPEXUIIEH HA MHOKUTEIU.

[TpumensaTh mpeodpa3oBaHus BEIPAKCHHUN IJIs PEIICHUS Pa3TUYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pewmaty nMHEVHBIE, KBAJIpaTHbIE YPaBHEHUS U PAlMOHAJIbHBIE YpaBHEHUS,
CBOJSIIMECS K HUM, CHCTEMBI IByX YPABHEHHI C IBYMs IEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE UCCIECTOBAHNUS YPABHEHUW U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C IPUMEHEHUEM TpadUUeCKuX MpEeICTaBIeHN (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHUCTEMAa YPAaBHEHUM PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT ciOBECHON (HOPMYJIMPOBKM 3ajaud K €& anareOpanyeckoiu
MOJIEIM C TIOMOIIBIO COCTABJCHUS YPaBHEHUS WM CHUCTEMbl YpaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIyYEHHBIN pe3ybTarT.

[IpuMeHATh CBOWCTBA YMHCIIOBBIX HEPABEHCTB [JII CPAaBHEHUS, OLICHKH,
pelaTh JMHEWHBbIE HEPABEHCTBA C OJHOW IMEPEMEHHOM M UX CUCTEMBI, JaBaTh
rpadUuecKyr0 HWJUTIOCTPALIMI0O MHOXKECTBA PEUICHUM HEPaBEHCTBA, CUCTEMBI
HEPABEHCTB.

DOyHKUIMHA

[ToHumaTe ¥ KCMONB30BATh (DYHKIIMOHAIBHBIC TOHSITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAYCHMsI), OMPEACNATh 3HaUYeHHE (YHKIUHU TIO0 3HAYCHUIO
aprymMeHTa, ONpeAeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crpoutb rpaduku dJeMeHTapHbIX GYHKUIUN BUJA:

y = kiX, y = x2, y = x3,y = [X|, Y = VX, OIHCBIBaTh CBOWCTBA YHCIOBONA
dbyukiuu no e€ rpaduxy.

K xoHmy oOyueHus B 9 kJjacce oOydYaromMiCsS TIOIYyYUT CIICAYIOIIHNE
MpeAMETHBIE PE3YIbTaThI:

Yuci1a 1 BBIYUCTIEHUSA

CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHAIIBHBIEC U UPPALlMOHAIBHBIE YHCIIA.

BeimonHaTh  apudMeTHYeCKue JEUCTBUS C PaAlMOHAIBHBIMU YHCIIAMH,
coueTras YCTHbIE M TMHUCBMEHHBIC TMPUEMBI, BBINOJHITh BBIUMCICHUS C
UpparmoHaIbHBIMU YUCIaMHU.

HaxoguTh 3HaueHWsl CTENEHEW C LEeIbIMU [OKA3aTeIsAMU M KOPHEM,
BBIYUCIISITh 3HAYEHUS YHCIIOBBIX BBIPAKECHUM.

OKpyrJisiTh  1EWCTBUTEIBHBIE YHWCIA, BBINOJHATh MNPUKHUAKY PE3ybTaTa
BBIYMCIICHUH, OLICHKY YUCJIOBBIX BBIPAKECHUM.



YpaBHeHMs U HEPABEHCTBA

Pemare nuHEHHBIE W KBaJpaTHBIC YpaBHEHUS, YPaBHCHHS, CBOISIIMECS K
HUM, IPOCTEUIIHE APOOHO-PANMOHATILHBIC YPaBHEHUS.

Pemarh cucTeMbl JBYX JWHEHHBIX ypaBHEHWW C JBYMsI TEPEMEHHBIMH U
CHCTEMBI JIBYX YPaBHECHHIA, B KOTOPBIX OJTHO YpPaBHEHUE HE SIBISICTCS JTMHCHHBIM.

PemaTte TEKCTOBBIE 3amadyuM aidreOpamdeckKuM CIOCOOOM C  TTOMOIIBIO
COCTaBJICHUS YPABHCHHMSI HJTU CHCTEMBI JIBYX YPaBHCHHH C IBYMS IIEPEMCHHBIMH.

[TpoBoAMTH MpOCTEHIIIIE UCCICIOBAHUS YPAaBHEHUN M CHCTEM YpaBHEHUM, B
TOM YHCIIe C TPUMEHEHHEM TpadUuecKuX MpeACTaBlIeHUH (yCTaHaBINBaTh, UMEET
J¥ ypaBHEHWE WM CUCTEMa ypaBHEHUH PEIICHHUs, €CITH WMEET, TO CKOJIBKO, W
npouee).

Pemrate nuHEHHBIE HEPaBEHCTBA, KBAJpPAaTHBIC HEPABEHCTBA, W300pakaTh
pelIeHre HEPAaBCHCTB Ha YHCIIOBOW MPSMOM, 3alHMCHIBATH PEUICHUE C ITOMOIIBIO
CHMBOJIOB.

Pematp  cucTeMbl  JIMHEHHBIX  HEPAaBEHCTB, CHUCTEMBI  HEPABCHCTB,
BKIIIOUAIONME KBaJpaTHOE HEPaBEHCTBO, HW300pa)kaTh pEIICHHE CUCTEMBI
HEPAaBEHCTB Ha YMCIIOBOW MPSIMOM, 3aMMCHIBATH PEIICHUE C TIOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPaBEHCTBA IIPH PEIICHUH Pa3IMIHBIX 3a/1a4.

DOyHKUIMHA

Pacro3naBaTh (YHKIIMM W3YyYEeHHBIX BHJOB. [lOKa3bIBaTh CXEeMaTHUYCCKH

pacIoyio’keHNe Ha KOOPAMHATHON TUIOCKOCTH rpadukoB QyHKIui Buga: y = KX, y
=kx+b, y=kix,y=ax2 + bx + ¢,y =x3,y =X, y = |x|, B 3aBucumoctu ot
3HaYE€HUU KOA(DPUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U HU300paXaTh CXEMATHYECKU TpapUKU KBAJIPATUYHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAaIpaTUUHBIX (QYHKIUI 10 UX rpadukam.

Pacno3naBaTh KBajpaTuyHyro (QYHKIHIO 110 (Gopmysie, TPUBOAUTH MPUMEPHI
KBaJpaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZHKHU, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(MeTHUECKYI0 U TEOMETPUYECKYIO0 MPOTPECCHU MpH
pa3HbIX CIIOCO0aX 3a/laHus.

BBIMONHATS  BBIYMCIEHHS C  HCNOJb30BaHHEM (OpMya N-rO  4jieHa
apru(PpMETUIECKON U reOMETPUUECKONU MPOrpecCuii, CyMMbI IEPBBIX N UJICHOB.

N300paxaTh YIEHBI MOCIEIOBATEIbHOCTY TOYKAaMHU Ha KOOPIAWHATHOU
IJIOCKOCTH.

Pemate 3agaun, CBA3aHHBIE C YHCIOBBIMH IIOCJIEIOBATEIBHOCTSIMHU, B TOM
YUCIIE 3a/la4u U3 PEeaTbHOM JKU3HU (C UCIOJIb30BAHUEM KalbKYJISATOPa, HU(GPOBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM ungpoBbie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NporpamMmbIl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 Yucna u BeIuKCIeHUs. ParinoHanbpHbIe 24 9 bubmuorexa [JOK
yucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 ¥ paBHeHHIS H HEpaBeHCTRa 20 . https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 Koopmunarst u rpagukn. Cyniuan 24 1 1 https://m.edso0.ru/7f415b90
bubmuorexa [JOK
4 AJITCOPAHHECKHE BHIpaKCHIA 27 2 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
° TosTopenne 1 obodwmenHe ! 1 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 1



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

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uucna u Beruncienus. KsagpatHele KOpHH 15 1 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 bubmuorexa [JOK
[IOKa3aTesemM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BhIPAKCHHUS. 5 1 bubnuorexa [JOK
KBanpatHbiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBapaTHbie 15 1 bubnmnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CHUCTEMBI 13 1 bubnuoteka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHBIE [IOHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
o Oynicuun. HHCI0BbIE pyHKLMH o 1 https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 HosTopenne 1 obobmene 0 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 2



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

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
1 Uucna u Berunciienus. JlelcTBUTENbHEBIC 9 1 bubmuorexa [IOK
yucia https://m.edso0o.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y pABHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 YpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUI https://m.edso00.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubnuoreka [{OK
) 1 1
° YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoreka IIOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 18 1 bu6nmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 7 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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HOYPOYHOE INIVIAHUPOBAHUE

7 KIIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne n/m Tema ypoxa Koutpoasubie IIpakTuyeckue Aara unppospie
Bcero u3yyeHusi o0Opa3oBaTe/bHbIE
padoThI padoTshI pecypenI
[TonsiTHE palMOHATIBLHOIO YUCIA.
q JlpoOu OOBIKHOBEHHBIE U JIECATHYHBIE, 1
' IEPEXOJ OT OJHON (POPMBI 3AITHCH
Ipo0Oeii K IpYyTrou.
5 Apudmernueckue 1eicTBUS € 1
paLOHATIBLHBIMHU YUCIIAMU
: Apudmerndeckue 1eHCTBHS C 1
' palOHATIBLHBIMHU YUCIIAMU
A Apudmerndeckne neicTBHS C 1
' palroHaTEHBIMU YUCIIAMHU
= Apudmerndeckue 1eHCTBUS C 1
' palMOHATIBLHBIMHU YUCIIAMH
. Apudmerndeckue neicTBHS ¢ 1
' palMOHAIBLHBIMHU YUCIIAMH
- CpaBHeHue, ynopsi041uBaHue 1
palMoOHATBEHBIX YHCET
o CpaBHeHUe, ynops104YuBaHHEe 1
palMoHaIBHBIX YHCET
10. CreneHs ¢ HATYpaIbHBIM 1 bubnnorexa [JOK




[I0Ka3aTeJIeM: OIPEEIICHNUE,
npeoOpa3oBaHre BbIpaKEHHM Ha
OCHOBE OIIpe/ICTICHUSI.

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

1 CreneHsp ¢ HaTypaJIbHBIM bub6nuoreka [IOK
MoKa3aresneM. 3amuch OONMBIINX YHCET https://m.edso00.ru/7f421382
. CreneHb ¢ HaTypaJTbHBIM bubnnoreka [HOK
MIOKa3aTeseM https://m.edsoo.ru/7f42154e
- Crenens ¢ HaTypaJIbHBIM bubmmoreka [JOK
roKa3arejiemMm https://m.edsoo.ru/7f4218be
” [IporneHTHI, 3aIMCh TPOLIEHTOB B BUJIE
JIpoOu U IpOOH B BHJIC TIPOIICHTOB.
Tpu OCHOBHBIE 33]1a4M HA POLEHTHI,
15. pelIeHue 3a1a4 U3 peabHOU
MPaKTUKHU
15 Pemienne ocHOBHBIX 3a/1a4 Ha ApoOH,
MPOLIEHTHI U3 PEabHOU MPAKTUKU
- Pemienne ocHOBHBIX 3a/1a4 Ha ApoOH,
MIPOLICHTHI U3 PEATbHOU MPAKTUKU
o [Ipu3Haku AeIUMOCTH, PA3I0KEHUS
Ha MHOXXHUTEJIM HaTYPAJIbHBIX YHACET
[IpuMeHeHre NPU3HAKOB AEIUMOCTH,
19. pa3noKeHNe Ha MHOKUTEIN
HaTypaJbHbIX YHCET.
- Peanbupie 3aBucumoctu. I[psmas u
oOpaTHas MPOTOPIIMOHATHPHOCTH
59 Peanbubie 3aBucumoctu. [Ipsmas u
oOpaTHas MPOTOPIIMOHATHPHOCTH
22. Peanbuble 3aBucumoctu. [Ipsmas u



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

24.

25.

26.

27.

28.

29.

oOpaTHast MPOMOPIIHOHATBHOCTH

Peanbubie 3aBucumoctu. [lpsimas u
oOpaTHas MPONOPIMOHATHPHOCTH

ByKBeHHBIe BBIPpAXKCHUSA

IlepemeHHbIE, YNCITOBOE 3HAUECHUE
BBIPQ)KEHUS C IEPEMEHHOM.
JlonmycTumble 3HaUEHHsI TEPEMEHHBIX
®opmynsl. [Ipeacrasienue
3aBHCUMOCTH MEX/1y BETUYNHAMH B
BUJIE POPMYIIBL.

®opmyisl. Berancnenus no
dbopmynam

[Ipeo6pazoBanue OYKBEHHBIX
BBIp)KEHUH, pacKpbITHE CKOOOK U
NpUBEJCHNE TIOJJOOHBIX ClIaraeMbIX

bubmuoreka [JOK
https://m.edsoo.ru/7f41feec

bu6mmorexa [IOK
https://m.edsoo.ru/7f41fafa

30.

[IpeoOpazoBanre OYKBEHHBIX
BBIPAXEHHH, PACKPBITHE CKOOOK U
MpuBeIeHNE TOJOOHBIX ClIaraeMbIX.
ToXIecTBEHHO paBHbBIE BBIPAKECHUS

bu6mmorexa [IOK
https://m.edsoo.ru/7f41fd70

31.

[IpeoOpazoBanre OYKBEHHBIX
BBIPKEHUH, PACKPBITHE CKOOOK 1
MpHUBeIeHNE TTOJOOHBIX ClIaraeMbIX

32.

[IpeobpazoBanme OyKBEHHBIX
BBIpKEHUH, PACKPBITHE CKOOOK 1
NIPUBEICHNUE TIOJJOOHBIX ClIaraeMbIX



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70

YpaBHEHME, KOPEHb YPaBHEHUS,

28 IpaBuiia IpeodpazoBaHus ypaBHEHUS,
PaBHOCHUIIBHOCTh YPaBHEHHI
JInHeitHOEe ypaBHEHUE C OJHOM
34 IIEPEMEHHOM, YHACIIO KOPHEH
' JTUHEHHOTO ypaBHEHUS, PEIICHIE
JIMHEUHBIX YPaBHEHUN
JInHeitHOE ypaBHEHUE C OJHOM
35 MIEPEMEHHOM, peIIeHNe JIMHSHHBIX Szl eua NOIE
' P o P https://m.eds00.ru/7f420482
YpaBHCHHIA
JIuneiiHoe ypaBHEHHE C OHON
36. IIEPEMEHHOM, PEIIEHUE JINHENHBIX
ypaBHEHUU
Pemenue 3a1au ¢ moMoIubs0
37 aBHeHM. CocTaBleHUE YpaBHEHUM bubmorexa LIOK
' P ’ P https://m.edso00.ru/7f42064e
M0 YCIIOBUIO 33/1a4H
Pentenne TEKCTOBBIX 3a7a4 C bu6mmorexa [IOK
38. .
IOMONIBIO YpaBHEHUI https://m.edso0.ru/7f420806
39 Pemrenune 3amay ¢ TOMOIIBIO bu6mmoreka [JOK
' ypaBHEHUH https://m.edsoo.ru/7f4209a0
o Pemenue 3aga4 ¢ moMolIbro bu6mmoreka [IOK

YPaBHEHHM

https://m.edsoo.ru/7f420e6e

42 KoopauHara ToOYk# Ha OPSAMOM otgraomere WULE
' P p https://m.edsoo.ru/7f41de76
43. YucnoBbie TPOMEKYTKH bubnnorexa [JOK



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76

https://m.edsoo.ru/7f41dff2

44, Hucnossle IPOMEKYTKH
= PaccTosiHue Mexny A1ByMs TOUKaMH
KOOPJMHATHOM IIPSIMOM
" PaccTosiHue Mexny IByMs TOUKaMH
KOOpJMHATHOMN MPAMOi
[IpsimoyrosbHas cucremMa KOOpAUHAT
o Ha riockoctH, ocu Ox u Oy. bubnuorexa [JOK
AoOcuucca v OpJIHAaTa TOYKU Ha https://m.edsoo.ru/7f41el6e
KOOPJMHATHOM TIIOCKOCTH
a [IpsimoyronbHast cucreMa KOOpAUHAT bub6nuoreka [IOK
Ha IUIOCKOCTH https://m.edsoo.ru/7f41e42a
- [Tpumepsl rpaduKoB, 3a1aHHBIX bubnnoreka [JOK
dbopmynamu https://m.edsoo.ru/7f41e8a8
. [Tpumepsl rpaduKoB, 3a1aHHBIX bubnuorexa [JOK
dbopmynamu https://m.edsoo.ru/7f41ed80
- [Ipumeps! rpagukoB, 3aJaHHBIX
bopmynamu
= [Tpumeps! rpadukoB, 3aIlaHHBIX
bopmymnamu
= Urenue rpavKoB peasbHbIX bubnnorexa [JOK
3aBHCUMOCTEN https://m.edsoo.ru/7f41ea24
[TpakTrueckas pabota
54. «[IpssmoyronpHas cucrema
KOOpJUHAT
bu6mmoreka [JOK
>> Honsrie yHKuAH https://m.edso0.ru/7f41ef06
56. I'paduk pyHkunn



https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
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bubmuoreka [JOK

57. i 7
oo (s https://m.edso0.ru/7f41f078
. . bubmuoreka [JOK
58.
Claeieuns (s https://m.edsoo.ru/7f41f1fe
. bubmuorexa [JOK
59.
e https://m.edso0.ru/7f427282
. bubmuorexa [JOK
60.
ez https://m.edso0.ru/7f427412
- [TocTpoenue rpaduka JIMHEHHO bub6nuoreka [IOK
' GyHKIUM https://m.edsoo.ru/7f426d1e
. [Toctpoenue rpaduka JIMHEHHOI
' GyHKIUM
63. I'padux pynkuum y =[x|
64. I'padux pynkumn y =[x|

66 CBoiicTBa CTENEHU C HATYPATbHBIM bubnmoreka [JOK
' nokasaresaeM https://m.eds00.ru/7f421382
67 CBolicTBa CTETNIEHU C HATYPaJIbHBIM bubnnorexka [JOK
' [IOKa3aTeJeM https://m.edsoo.ru/7f42154¢
68 OnHOYIEHBI 1 MHOTOWICHBI SO DO
' A ' https://m.eds00.ru/7f4218be
bu6mmoreka [JOK
69. M .
HorouneHsl. CTeeHb MHOTOWIEHA httos://m.edsoo.ru/7fA2276e
bubmuorexa [JOK
70. M
HOTOTIICHPT https://m.edsoo.ru/7f422930
0 CnoxeHue, BBIUUTaHUE, YMHOKEHHE bu6mmoreka [JOK

MHOI'O4YJICHOB

https://m.edsoo.ru/7f422af2



https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
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72.

73.

CnoxeHue, BBIUUTaHUE, YMHOKEHHE
MHOI'OYJICHOB

CJIO)KGHI/IG, BbIYUTAHUC, YMHOXCHHUC
MHOI'O4YJICHOB

bubmuorexa [JOK
https://m.edsoo.ru/7f422cc8

bubmuorexa [JOK
https://m.edsoo.ru/7f422fca

DopMyIbl COKpALIEHHOTO
75 HOXXEHHSA. KBaApaT CYMMEI U P —
’ ™ ’ Apat cy https://m.edsoo.ru/7f42432a
KBaJpaT pa3HOCTU
76 DopMyIIEl COKPAIIEHHOT0 YMHOXKEHUSA rigmrmee IOIC
' PMY. paill yM https://m.edsoo.ru/7f42464a
DopMyIIEl COKpAIIEHHOTO
77 }II)O)I}(IGHI/IH CIE)O MYyJia Pa3HOCTH IR OIS
' ™ - LOPMyJa p https://m.edsoo.ru/7f424c12
KBaJIpaToB
78 DopMyIIEl COKPAIIEHHOT0 YMHOKEHHUA rigmrmee IOIC
' PMY. paill m https://m.edsoo.ru/7f424fd2
79 DopMyIBl COKPAIIEHHOTO0 YMHOKEHUS RO
' PMY. patll M https://m.eds00.ru/74251d0
- PaznokeHne MHOTOUYJICHOB Ha bu6mmoreka [IOK
’ MHOKUTEIH https://m.edso0o.ru/7f423312
- PaznoxxeHre MHOrO4JICHOB Ha bu6mmoreka [JOK
' MHOKUTEH https://m.edsoo.ru/7f4237fe
= PaznoxeHre MHOTOYWICHOB Ha bu6mmoreka [IOK
' MHOKHUTEH https://m.edso00.ru/7f4239de
- Paznoxxenne MHOrO4JIEHOB Ha
’ MHOKUATEIH



https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
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= Jlunelinoe ypaBHEHHE C IByMs bubmmoreka [JOK
' MEPEMEHHBIMH U €T0 TpaduK https://m.edsoo.ru/7f427c32
o JInHeHOE ypaBHEHUE C IBYMS bubnnoreka [JOK
' IIEPEMEHHBIMHU 1 €10 Tpaduk https://m.edsoo.ru/7f427e8a
o Cucrema IByX JIMHEHMHBIX YPaBHEHUI bubmmoreka [JOK
' C JBYMsI IEPEMEHHBIMU https://m.edsoo0.ru/7f42836¢
v Cucrema 1ByX JIMHEHHBIX ypaBHEHUI
' C IBYMs1 IEPEMEHHBIMU
29 Cucrema 1ByX JTUHEHHBIX YpaBHEHUM
' C IByMs IEPEMEHHBIMH
90 Pemenue cucrem ypaBHEHHI LRI GG IR
' P https://m.edso0.ru/7f4284de
91 Pemenue cucrem ypaBHEHHI LRI GG IR
' P https://m.edsoo.ru/7f42865a
92 Pemenue cucrem ypaBHEeHHI LRI EIE IR
’ P https://m.edso0.ru/7f4287d6
93. Pemenne cucrem ypaBHEHUH
94. Pewienue cucreM ypaBHEHUN
95. Pemenne cucrem ypaBHEHUH
[ToBTOpEHNE OCHOBHBIX MOHATHI U
96 METO/I0B Kypca 7 kiacca, 000011eHne bubmmorexa [JOK
' N yp ’ https://m.edsoo.ru/7f429c6¢c
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHSATHH U
97 METO/I0B Kypca 7 kiacca, 00001ieHue bubmmorexa [OK
' N yp ’ https://m.edsoo.ru/7f429f32
3HAHUH
[ToBTOpEHNE OCHOBHBIX ITOHATHI H
bu6mmorexa [IOK
98. METOJI0B Kypca 7 Kjacca, 0000111eHne

3HAHUH

https://m.edsoo.ru/7f42a0e0



https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
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https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0

IToBTOpEHNE OCHOBHBIX OHATHI U

bubmumorexa [IOK
99, 7 000 1
Zle:OH?B VPSR TICTHEER, ODODHIEHHE https://m.edsoo.ru/7f42a27a
HaHUH

IToBTOpEHHE OCHOBHBIX MOHATUN U

bu6mmoreka [IOK
101. 7 006 1
MeTOH?B Kypea 7 Kiacea, 0b0bImeHie https://m.edso00.ru/7f42a900
3HAHUUN
IToBTOpEHKHE OCHOBHBIX MOHATUI U
102 METOI0B Kypca 7 Kiiacca, 0000IeHne 1 Bubmorexa HOK
' OB VP ’ B https://m.eds00.ru/742a900
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 102 ! !



https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900
https://m.edsoo.ru/7f42a900

8 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Nen/m Tema ypoka Konrpoasusie IIpakruueckue Aara unppossre
Bcero u3yueHusi  odpa3zoBaTe/ibHbIE
padoThI padoTshI pecypen
1 KBanparusiii KopeHb U3 4rciaa 1 bubmmorexa LIOK
https://m.edsoo0.ru/7f42d452
bubnnoreka [JOK
2 [TonsTne 06 UpparOHAILHOM YHCIIE 1 https://m.e dsogru [7#4%6a0a
3 JlecsiTuuHbIe TPUOTMKCHUS 1
UPPAIMOHATLHBIX YHCEIT
4 Jecstuunblie MpUOIMKEHUS 1
UPPALMOHATILHBIX YHCET
‘ 5) JlericTBUTENbHBIC YHCTIA
‘ 6 CpaBHeHUE IeWCTBUTEIBHBIX YUCEI
‘ 7 CpaBHeHuE 1eHCTBUTENbHBIX YUCEI
8 ApudpmeTnueckuil KBaJpaTHbIN 1
KOPCHB
‘ 9 VYpaBHeHue BUaa x> = a 1
10 CgoiicTBa apu(PpMETHIECKUX 1 bubnunoreka [JOK
KBaJpaTHBIX KOPHEN https://m.edso0.ru/7f42d862
11 CaoticTBa apupMeTUUECKUX 1 bubnmoreka [JOK
KBaJPaTHBIX KOPHEH https://m.edso0.ru/7f42d862
[IpeobpazoBaHue YHUCIOBBIX
12 BLII)an(I;HHfI, coJiepKalinx 1 e WULE
https://m.edsoo.ru/7f42dd26
KBaJIpaTHBIE KOPHU
13 [TpeobpazoBanme YUCTOBBIX 1 bubnuorexa [JOK



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26

14

BBIPAXKEHHUM, COJIEPHKALIUX
KBaJIpaTHbIE KOPHU
[IpeoOpa3oBaHme YHCIOBBIX
BBIPAXKEHHUI, COJIEPHKALIUX
KBaJJpaTHbIE KOPHU

https://m.edsoo.ru/7f42ded4

bubmuorexa [JOK
https://m.edsoo.ru/7f42e0be

bubmuorexa [JOK
16 CTeneHs c IeNbIM ITI0Ka3aTeneM https://m.edsoo.ru/7f4354a4
CrangapTHas 3aMuch 4ucia.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
17 Mupa (OT IEMEHTAPHBIX YaCTHIL] J10 bubnuoreka [IOK
KOCMHYECKHX 0OBEKTOB), https://m.edso00.ru/7f436098
JUTHTEITLHOCTH TIPOIIECCOB B
OKPYKArOIIeM MUPE
18 CBolicTBa CTENEHHU C LEJIBIM bubmuorexa [JOK
MOKa3aTeyieM https://m.edso00.ru/7f435648
19 CBOMCTBA CTEIEHH C IIEIBIM bu6mmoreka [IOK
MOKa3aTeyieM https://m.edso0.ru/7f435648
20 CBOMCTBA CTEIEHH C IIEIBIM bu6mmoreka [JOK
MoKa3aTeyieM https://m.eds00.ru/7f435648
21 CBolicTBa CTENEHH C IEJIBIM bubmuorexa [JOK
MOKa3aTeyieM https://m.edsoo.ru/7f43599a
99 CBolicTBa CTEIICHH C IICITBIM bubnuorexa [JOK
MOKa3aTeJIeM. https://m.edsoo.ru/7f435ed6
‘ 23 KBagpaTHbIil TpéXwieH ‘
‘ 24 KBanpaThslii TpéxunieH ‘
‘ 25 Paznoxxenne kBagpaTHOTO TpEXUIIECHA ‘ bubnmuorexa [JOK



https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6

26

Ha MHOXXUTCJIN

Paznoxxenue kBajpaTHOTO TpEXUIeHA
Ha MHOXXHUTEJIN

https://m.edsoo.ru/7f42fd38

bubmuorexa [JOK
https://m.edsoo.ru/7f42fd38

bubmuorexa [JOK
28 AnreCpanieckas Apods https://m.edsogru/7f430382
JlonycTumble 3HAYEHUS
29 MIEPEMEHHBIX, BXOSIINX B
anredpanvyeckue BhIpaKEHUS
JonycTuMble 3HaUEHUS
30 MIEPEMEHHBIX, BXOSIINX B
anredpanvyeckue BhIpaKEeHUS
31 OCHOBHOE CBOMCTBO bubmuorexa [JOK
anreOpanveckoit 1poou https://m.edso0.ru/7f4308e6
. bubmuorexa [JOK
32 (Coxpamenne xpobeit https://m.edsogru/7f430a8a
. bubmuorexa [JOK
33 Coxpamerie ApodeH https://m.edsogru/7f430f44
. bu6mmorexa [IOK
34 Coxpamerie ApodeH https://m.edsogru/7f430f44
35 CrnoxeHue, BRBIUUTAaHUE, YMHOKEHHE bu6mmoreka [JOK
U JICJICHHE anreOpandecKkux apooei https://m.edso0.ru/7f43128c
36 CnoxeHue, BBIUUTaHUE, YMHOKEHHE bubnmoreka [JOK
U JIeJIeHUE anredpandeckux apooei https://m.eds00.ru/7f4315c0
37 CnoxeHue, BRBIUUTAaHUE, YMHOKECHHE bu6mmorexa [IOK

U JIeTIeHUE anre0panyecKkux apooeit

https://m.edso0.ru/7f4318c2



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2

38 CnoxeHue, BBIUUTaHUE, YMHOKEHHE bubmmoreka [JOK
U JICJICHHE anreOpandecKkux Apooeit https://m.edsoo.ru/7f431a20
39 [IpeobpazoBanue BEIpAKEHHIA, bu6nunorexa [IOK
CoJIeprKalINX anredpandeckue Ipoodu https://m.edso0.ru/7f43259c
40 [IpeoOpa3zoBanre BbIpaKEeHHH, bubmmoreka [JOK
coJiepXKalux aaredpandeckue 1poou https://m.edsoo.ru/7f432736
41 [IpeobpazoBanue BEIpAKEHHIA, bubmmoreka [IOK
coJIepXKalux anredpandeckue 1poou https://m.edsoo.ru/7f432736

43 KBanparnoe ypaBHeHue bubmorexa LIOK
https://m.edsoo.ru/7f42eela
44 HenosHoe kBafpaTHOE ypaBHEHUE bubmorexa LIOK
https://m.edsoo.ru/7f42eela
45 Hemnonnoe kBagpaTHOE ypaBHEHHE bubnuorexa LIOK
https://m.edsoo.ru/7f42eela
46 ®dopmyna KOpHEW KBaIPaTHOTO bubnnorexka [JOK
ypaBHEHUS https://m.edso0.ru/7f42f158
47 Popmyina KOpHEH KBaIpaTHOTO bubnuoreka [IOK
ypaBHEHUS https://m.edsoo0.ru/7f42f3f6
48 ®Popmyna KOpHEH KBaIpaTHOTO bubnnorexka [JOK
ypaBHEHUs https://m.edsoo.ru/7f42f5a4
bubnnoreka [JOK
= Teopewa Buera https://m.edsogru/7f42fef0
bubnnoreka [JOK
= Teopewa Brera https://m.edsogru/7f430076
51 Pemienne ypaBHeHui, CBOASAIIMXCS K bubnmoreka [JOK



https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076

KBaJPaTHBIM https://m.edsoo.ru/7f43c542
59 Pemienne ypaBHeHul, CBOASAIIMXCA K bu6nuorexa [IOK
KBaJpaTHbIM https://m.edsoo.ru/7f43c3d0
[Ipocreiimue ApoOHO-palliOHATEHBIE bubmmoreka [JOK
bs
YpaBHEHUSA https://m.edso0.ru/7f4328c6
[Ipocreiimme ApoOHO-palOHATBHbIE bubmumoreka [IOK
54
yYpaBHEHUs https://m.edsoo.ru/7f432b6e
55 Penrenne TeKCTOBBIX 3a4a4 C bu6mmoreka [IOK
IIOMOIIBIO KBa/IPATHBIX YPABHEHUN https://m.edsoo.ru/7f42f75¢c
Pemienue TekcTOBBIX 3a/1a4 € bubmuoreka [JOK
56 .
IIOMOILBIO KBAJIPAaTHBIX YPABHEHUN https://m.edsoo0.ru/7f42f8f6

58

59

60

61

JIuneiiHOe ypaBHEHUE C IBYMsI
NEpEMEHHBIMH, €T0 IrpaduK,
NPUMEPHI pEeIIeHHs YpaBHEHHHA B
LEJbIX YUCIIaX

JIuneiiHOe ypaBHEHUE C IBYMS
HepEeMEHHBIMHU, €ro rpauk,
IIPUMEpHI PEIlIeHUsI ypaBHEHUH B
LEJbIX YUCIIaX

JIuneitHOe ypaBHEHUE C ABYMsI
HepEeMEHHBIMHU, €ro rpauk,
IIPUMEpBI PEILICHUS] YPaBHEHUH B
LEJIBIX YUCIIaxX

Pemenue cucrem IByX JTMHEHHBIX
YpaBHEHMH C IByMsI TEPEMEHHBIMHU

62

Pemenue cucrem AByX JIMHEHHBIX



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

63

64

65

66

67

YPaBHEHUH C ABYMsI IEPEMEHHBIMU

Pemienune cucrem IByX JTUHEHHBIX
ypaBHEHUU C ABYMS IEPEMEHHBIMHU

[Tpumepsl pelieHus: CUCTEM
HEJIMHEHHBIX YPaBHEHUH C JIBYMSI
MePEMEHHBIMU

[Ipumepsl perieHus cucteM
HEJIMHEMHBIX YPaBHEHUH C IBYMsI
EPEMEHHBIMU

I'padmuueckas unTeprperanys
YpaBHEHHUS C ABYMS [IEPEMEHHBIMU U
CHUCTEM JIMHENHBIX YPAaBHEHUH C
JBYMsI IEpEMEHHBIMU

I'padmuueckas unTeprperanys
YpaBHEHHUS C ABYMS [IEPEMEHHBIMU U
CHUCTEM JIMHENHBIX YPaBHEHUH C
JBYMsI IEpEMEHHBIMU

bu6mmorexa [IOK
https://m.edsoo.ru/7f43d6d6

bubmuorexa [JOK
https://m.edsoo.ru/7f43d6d6

68

69

Pelienne TeKCTOBBIX 3aJ1a4 C
IIOMOILBIO CUCTEM YPAaBHEHUI
Pelrenne TeKCTOBBIX 3a11a4 C
IIOMOILBIO CUCTEM YPaBHEHUH

70

[IpakTrueckas padbota «YpaBHEHHS
1 HepaBeHCTBA. CHCTEMBI
YPaBHEHUI)

71

72

UucnoBbie HEPABEHCTBA U MX
CBOICTBA
YucrioBble HEPABEHCTBA U UX
CBOMCTBA



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

73

HepaBeHncTBO ¢ 01HOM ITIEpEMEHHON

74 JIuHeitHbIe HEpaBEHCTBA C OHOM bubnnoreka [JOK
IIEPEMEHHOM U UX PEILICHUE https://m.edso00.ru/7f42c692
JIunelinble HEpaBEHCTBA C OJJHOM bubmmoreka [JOK
75 .
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c840
76 JIvHeiiHbIE HEPABEHCTBA C OAHOM
IIEPEMEHHOM U UX PEILICHUE
77 CucTtembl TUHEHHBIX HEPABEHCTB C bubnnoreka [JOK
OJIHOY ITIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42ch88
78 CucTembl TUHEHHBIX HEPABEHCTB C bubmmoreka [JOK
OJIHOM NEPEMEHHOM U UX PELICHUE https://m.edsoo.ru/7f42cd2c
79 CucreMbl TUHEHHBIX HEPABEHCTB C
OJIHOY ITIEPEMEHHOM U UX PEIICHUE
W300pakeHue pereHus ITMHEHHOTo
80 HEpaBEHCTBA U MX CHCTEM Ha ErormeE IUOLE
. . . https://m.edsoo.ru/7f42c9e4
YHCIIOBOM MPsIMOM
N3006pakeHue pereHus TMHEHHOTO
81 HEPaBEHCTBA U UX CUCTEM Ha SIS IO
2 . . https://m.edsoo.ru/7f42c9e4
YHCIIOBOH NMpsiMO

bubnnorexka [JOK
83 Honsmue GyHKiHH https://m.edsogru/7f433c12
84 O6nacth onpeesIeHus] 1 MHOYKECTBO bubnnorexka [JOK
3HAYCHHUHN YHKITUN https://m.edsoo.ru/7f433d84
‘ 85 CriocoOwb1 3a1anust QyHKITAH ‘
‘ 86 I'padux pynkuuun ‘



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84

CoiicTBa (yHKINU, UX

87
oTOOpakeHHE Ha rpaduke
g8 UreHue u mocTpoeHHE rpapuKoB
byHKIUI
89 [Tpumeps! rpadgukoB GyHKIUH,
OTPaXKAMOIIHUX PeabHbIC POIECCHI
dyak WU, OIIMCBIBAIOIIIUEC IIPAM 148
90 06y aT?{ MIPOIIO I/I(])JI-IIaJ'ILIiIe o (i IO
PaTHYIO Hporioph https://m.edsoo.ru/7f434bbc
3aBUCHUMOCTH, X TpapuKu
91 'unepbona
bubmuorexa [JOK
= 52
2 NP AR https://m.edsoo.ru/7f4343e2
bubmuorexa [JOK
r — 2
= RO LIRS0 https://m.edso0.ru/7f434572
OyHkuu Y =X2, Yy = X3,y =YX,y =
94 |x|}'lr I':(imt?lecmey emeHZIe ’ bubmmorexa LIOK
TP . p . https://m.edso00.ru/7f434d38
YpaBHCHHUH U CUCTEM YPABHCHHUU
Oyakmun Y =X2, Y = X3,y =YX,y =
95 |x|}'lr :l(pnti/ecmey emeHZIe ’ bubmmorexa LIOK
- TP . p . https://m.edsoo.ru/7f434eb4
YpaBHCHHUHN U CUCTEM YPABHCHHUU
96 [IpakTrueckas pabota «UucaoBbie
G yHKITHI
IToBTOpEHNE OCHOBHBIX MOHATUN U
97 METOJIOB KypcoB 7 U 8 KIIaCCOB bubmorera [JOK
yp . ’ https://m.edsoo.ru/7f4371aa
000011IeH1Ee 3HAHWI
[ToBTOpEHNE OCHOBHBIX MOHITUHN U
bu6nmoreka [JOK
98 METOJIOB KypCOB 7 M 8 KIIaCCOB,

000011IeH1Ee 3HAHWI

https://m.edsoo.ru/7f43736¢



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f43736c

IToBTOpEHNE OCHOBHBIX OHATHI U
99 METOJIOB KypCOB 7 M 8 KJIacCOB, 1
000011IeH1Ee 3HAHUI

bubmuoreka [JOK
https://m.edsoo.ru/7f437510

IToBTOpEHNE OCHOBHBIX OHATHI U
100 METOJIOB KypCOB 7 U 8 KIJIaCCOB, 1
00001IeHNEe 3HAHUI

bubmuorexa [JOK
https://m.edsoo.ru/7f4376b4

IToBTOpEHNE OCHOBHBIX MOHATHI U
102 METOJ/IOB KypCOB 7 U 8 KJIaCCOB, 1
00001eHNe 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

bu6mmoreka [IOK
https://m.edsoo0.ru/7f437858

102 6 2



https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KJIACC

Kosaun4yecTBo 4acoB JIeKTPOHHBbIE

Ne Hara undgposbie
Tema ypoka Kontpoabubie IIpakTuuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE

padoThI padoTshI pecypen

PanmonansHBIC yKCIa,

1 HUppalMOHATIBHBIE YHCIIA, KOHEYHBIC U 1
OECKOHEUHBIE IECATHYHBIC IPOOH

MHOECTBO I€HCTBUTEIbHBIX YHCEIT,

2 JIEWCTBUTEILHBIE YHCIIA KAK 1
OCCKOHEUYHBIC JCCATHUHBIC IPOOH

B3auMHO 0HO3HaYHOE COOTBETCTBUE
MEXy MHOXECTBOM JCHUCTBUTEIbHBIX
YHCEJl U MHOXKECTBOM TOUEK
KOOPJMHATHOU IIPSAMOM

CpaBHEHHE NEUCTBUTEIBHBIX YHCEII,
4 apudMeTHIeCKHe IEUCTBHUS C 1
JIEHCTBUTEIIbHBIMU YUCIIAMH

[TpubnmxEHHOE 3HAUCHNE BETUYUHBI,
TOYHOCTb MPUOIMKEHUS

Oxpyrienue yncen

Oxpyrienue yucen

[Ipukunka u onieHKa pe3yJIbTaTOB
BBIYHUCJIIEHUN

10 JIunelinoe ypaBHeHue. Pemenne 1 bubnuorex [HOK




YPaBHEHHH, CBOJAIINXCS K JUHEUHBIM

https://m.edsoo.ru/7f43bf66

JIuneitnoe ypaBHenue. Pemenue

11
YpaBHEHUH, CBOJAIIMXCS K TUHEUHBIM
KBanpatHoe ypaBHeHue. Peienne
. bubmmoreka [IOK
12 yYpaBHEHUH, CBOASAIIMXCS K HOTIOT 1
https://m.edso0.ru/7f43c542
KBaJIpaTHBIM
KBagparnoe ypaBHenue. Pemenue
. bubmmoreka [IOK
13 yYpaBHEHUH, CBOASAIIMXCS K HOTIOT 1
https://m.edso00.ru/7f43c542
KBaJIpaTHBIM
bu6 OK
14 bukBanpaTHble ypaBHEHUs noimoreka L1
https://m.edso00.ru/7f43c3d0
bubnnorexa [HOK
15 bukBaapaTHbie ypaBHEHUS nosmorexa L
https://m.eds00.ru/7f43c3d0
[Ipumepsl perieHus: ypaBHEHUN
16 TpeThel U YeTBEPTOM CTeneHer
pa3iIoKEeHNUEM Ha MHOKUTEIH
[IpuMmeps! pernieHuss ypaBHEHUN
17 TPEThEN U YETBEPTOM CTENEHEN
pa3lioKEeHUEM Ha MHOXKHUTEIN
18 Pemenne npoOGHO-paiMoHaIbHBIX bubnuoreka [IOK
YPaBHEHHUU https://m.edso0.ru/7f43c9b6
19 Pemenne npo6GHO-paIiOHATBHBIX bubnnoreka [JOK
yYpaBHEHUU https://m.edso0o.ru/7f43c9b6
20 Pemenye TeKCTOBBIX 3a7a4
anreOpanvdecKuM METO0M
21 Pemenne TeKCTOBBIX 33124
anreOpanvdecKuM METO0M
22 Pemenune TekCcTOBLIX 3a1a4



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

24

anreOpandeckuM METOI0M

YpaBHEHHE C IBYyMS IEPEMEHHBIMU H
ero rpaduk

bubmuorexa [JOK
https://m.edsoo.ru/7f43d0b4

25

VYpaBHEHHE € IBYMS IEPEMEHHBIMU U
ero rpaduk

bubmuorexa [JOK
https://m.edsoo.ru/7f43d0b4

26

27

Cucrema 1ByX JIMHEHHBIX YPaBHEHUI
C IByMsl IEPEMEHHBIMU U €€ pelIeHue

Cucrema 1ByX JIMHEHHBIX YPaBHEHUI
C IByMsI IEPEMEHHBIMU U €€ pellieHue

28

29

30

Cucrema 1ByX JIJMHEHHBIX ypaBHEHUIN
C IByMsl IEPEMEHHBIMU U €€ pelIeHue
Cucrema 1ByX JIMHEHHBIX YPaBHEHUI
C IByMsl IEPEMEHHBIMU U €€ pelIeHue
Pemenue cucrem 1ByX ypaBHEHMI,

OJIHO U3 KOTOPBIX JIMHEMHOE, a Apyroe
— BTOpPOH CTEIIEHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d23a

31

Pemenne cucreM n1ByX ypaBHEHHH,
OJIHO M3 KOTOPBIX JIMHENHOE, a IPyroe
— BTOpPOH CTEIIEHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d55a

32

33

34

Pemenne cucreM 1ByX ypaBHEHHH,
OJIHO U3 KOTOPBIX JIMHENHOE, a IPyroe
— BTOpPOM CTENEHU

Pewienue cucreM 1ByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEMHOE, a Apyroe
— BTOpPOM CTENEHU

I'paduueckas uHTEpHIpEeTALIUSL



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

CUCTEMBI YPaBHEHUH C IByMs
[IEPEMEHHBIMU

35 Pemenne TeKCTOBBIX 3a1a4 1

anreOpanyecKuM crnocodom

36 Penrenue TeKCTOBEIX 3amau 1
anreOpanvdecKuM criocooom

38 qI/ICj'IOBBIC HEPaBEHCTBA U MX 1
CBOICTBa
39 YucnoBble HEPABEHCTBA U UX 1 bubmmoreka [IOK
CBOICTBa https://m.edsoo.ru/7f43ad5a
40 Jlunelinbie HEpaBEHCTBA C OJTHOM 1 bubmmoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 Jlunelinbie HEpaBEHCTBA C OJTHOM 1 bubnnoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
42 JIunHeiiHble HEpAaBEHCTBA C OQHOU 1 bubnnoreka [JOK
IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 CI/ICT?MBI JIMHEHBIX HEPABEHCTB C 1
OJIHO MepeMEeHHON U UX peleHNe
44 CI/ICT?MBI JMHEWHBIX HEPABEHCTB C 1
OJIHO MepeMEeHHON U UX pelleHre
45 CucTteMbl TUHEWHBIX HEPABEHCTB C 1
OJIHOY IIEPEMEHHON U UX PEIICHUE
46 KBanparabie HepaBeHCTBA U UX 1 bubanorexka [JOK
pelienre https://m.edsoo.ru/7f43b098
47 KBanpaTHble HEpaBEHCTBA U UX 1 bubnuorexa [IOK
pemeHne https://m.edsoo.ru/7f43b21e



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e

48

KBanparubie HepaBeHCTBA U UX
pelieHue

bubmuorexa [JOK
https://m.edsoo.ru/7f43b5a2

49

50

KBagpaTHbie HEpaBEeHCTBA U UX
pelieHne
KBanparHble HepaBeHCTBA U HX
pelieHue

51

I'paduueckas uHTEpIIpETALIUSI
HEpaBEHCTB U CHCTEM HEPABEHCTB C
JBYMsI IIEPEMEHHBIMU

bubmuorexa [JOK
https://m.edsoo.ru/7f43b098

52

I'paduueckas nHTEpIIpETAIIUST
HEPaBEHCTB U CHCTEM HEPABEHCTB C
JBYMSI TIEpEMEHHBIMA

54 KBagpatuunas ¢ynkius, e€ rpaduk u bubnuorexa [JOK
CBOMCTBA https://m.edso00.ru/7f4396c6
55 Ksanpatuunas ¢pynxuus, e€ rpaduk u bubnnorexka [JOK
CBOMCTBA https://m.eds00.ru/7f439842
56 Kanparuunas ¢pynkuus, e€ rpagux u bubnuoreka [IOK
CBOMCTBA https://m.edso0.ru/7f4399b4
57 [Tapaboa, KOOpAUHATHI BEpPIIMHBI bubnnoreka [JOK
napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl https://m.edsoo0.ru/7f439eb4
58 [TapaGoua, KOOpAMHATHI BEPUINHBI bubnuorexa [IOK
napaboJibl, 0Cb CHMMETPHUH MapadoIbl https://m.edsoo.ru/7f43a03a
59 [Tapabona, KOOpAUHATHI BEpPIIUHEI bubnuoreka [IOK
napaboIIbl, 0Cb CHMMETPHUH 11apadoJIbl https://m.edsoo.ru/7f43alac
60 [Tapabona, KOOpAMHATHI BEPIIMHEI bubnnorexa [JOK
napaboIIbl, 0Cb CHMMETPHUH MapadoIbl https://m.edsoo.ru/7f43a31e



https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e

61 [Tapabomna, KOOpAUHATHI BEPIIMHEI bu6mumorexa [IOK
napaboJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edso0.ru/7f43a526
62 [Tapabomna, KOOpAUHATHI BEPIIMHEI
napaboJibl, 0Cb CHMMETPHUH MapadoIbl
63 I'padukn pynkiwmii: y = kx, y = kx +
b, y=k/x, y=x3, y=vX, y=[X|
64 I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
65 I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
66 I'paduxn ynkumii: y = kx, y=kx +
b, y=k/x, y=x3, y=vx, y=[X|
67 I'paduku pynknmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
68 I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|

70 IlonsaTne yncmoBoi bu6mmoreka [JOK
OCJIeN0BaTEIILHOCTH https://m.edsoo.ru/7f43e6c6
3agaHue MociIeq0BaTEIbHOCTH

71 eKyppeHTHOHI (opMyInoi u bubnuorexa LIOK
Petyppen Py hittps://m.eds00.ru/7f43ebda
dopmyoii N-ro uieHa

79 ApudmeTrnueckasi U reoMeTpuyecKas bubanorexka [JOK
IIPOTPECCUU https://m.edsoo.ru/7f43ed7e

73 Apudmernueckas 1 reoMeTpuiecKas bubnuorexa [IOK
POrPECCUU https://m.edsoo.ru/7f43f3b4

74 ®opMmyisl N-To uleHa bubnuorexa [IOK



https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4

apuQMETHIECKON 1 TEOMETPHUECKOMN
IIPOrPECCHl, CYMMBI IEPBBIX N
YJICHOB

https://m.edsoo.ru/7f43f58a

75

DopMyisl N-TO 4IeHa
apuQMETHIECKON U TEOMETPHUECKOMN
IIPOrPECCUM, CYMMBI IIEPBBIX N
YICHOB

bubmuorexa [JOK
https://m.edsoo.ru/7f43ef2c

76

DopMyisl N-TO 4IeHa
apuQMETHIECKON 1 TEOMETPHUSCKOMN
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

bubmuorexa [JOK
https://m.edsoo.ru/7f43f0c6

77

78

79

80

81

®opmynbl N-TO YieHa
apuQMETHIECKON 1 TEOMETPHUSCKON
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

DopMmyisl N-T0 4iIeHa
apu(MeTHUECKONH U TeOMeTPUIECKON
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

H300paxeHne 4ieHoB
apuMeTUYECKO U TeOMETPUUECKOM
MPOTPECCHUIl TOUKaMH Ha
KOOPAWHATHOM IIOCKOCTH

N300pakeHne 4ieHoB
apu(METHUECKOW U TEOMETPUICCKOM
NpOrpeccuii TOUKaMu Ha
KOOPJAWHATHOM IIOCKOCTH

JIMHEeNHBIN U DKCIOHESHIINAIbHBIN
pocT

bubmuorexa [JOK
https://m.edsoo.ru/7f43f72e

bu6mmoreka [JOK
https://m.edsoo.ru/7f43f8a0



https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0

82

83

85

CJ10KHbI€ TPOLEHTHI

CJ105KHbI€ TPOLEHTHI

[ToBTOpeHnue, 0600IICHNE U
CHCTEeMaTU3alus 3HaHUI. 3aIuCh,
CpaBHEHHUE, ACHCTBUS C
JICUCTBUTEIILHBIMHU YUCIIAMHU,
YUCII0Bas IpsiMast

bubmuorexa [JOK
https://m.edsoo.ru/7f43fe0e

bu6mmoreka [IOK
https://m.edsoo.ru/7f4401a6

86

[ToBTOpenue, 0600IICHNE U
cucTeMaTH3anus 3HaHuil. [IponeHTsI,
OTHOIICHHUSI, TIPOITOPIIUT

87

[ToBTOpeHue, 0600IMICHNE 1
cHUCTeMaTU3alurs 3HaHH.
OkpyriieHue, MpuoIMKeHre, OIleHKa

88

89

90

[ToBTOpeHnue, 06061EeHNEe U
cucTeMaTu3anus 3HaHuil. Pemenne
TEKCTOBBIX 3371a4 apUPMETHICCKUM
crocodom

[ToBTOpeHnue, 06061IEeHNE U
cucTemaru3anus 3HaHuil. Pemenue
TEKCTOBBIX 33J1a4 apuPMETHICCKUM
crocooom

[ToBTOpeHnue, 06001IeHNE U
cucTemMaru3anusa 3HaHui. Pemenue
TEKCTOBBIX 3371a4 apU(PMETHUESCKUM
CIocooom

bu6mmoreka [JOK
https://m.edsoo.ru/7f443b12

bu6mmoreka [JOK
https://m.edsoo.ru/7f443cd4

bu6nmoreka [JOK
https://m.edsoo.ru/7f443fea



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea

[ToBTOpeHnue, 0600IICHNE U
CHCTeMaTH3allus 3HAHUH.

bubmuorexa [JOK

o1 [IpeoOpazoBanue anredOpanyecKux https://m.edsoo.ru/7f4441ca
BBIPKEHUH, JOMyCTUMBIC 3HAUCHHS
[ToBTOpeHnue, 0600IICHNE 1

92 cUCTEeMaTU3aIlus 3HAaHUM. bubnmoreka [JOK
[IpeoOpazoBanue anredOpanyecKux https://m.edsoo.ru/7f444364
BBIPKEHUH, JOMyCTUMbIC 3HAUCHHS
[ToBTOpeHue, 0600IICHNE U

93 cHUCTeMaTU3alurs 3HaHU. bubnuorexa [JOK
[IpeobpazoBanue anredpandeckux https://m.edsoo.ru/7f4446f2
BBIPKEHUH, JOMYyCTUMbIC 3HAUCHHS
[ToBTOpeHnue, 0600IICHNE U

94 CHUCTEMAaTH3aLMs 3HAHUH. bubmuorexa [JOK
[Ipeobpa3zoBanue anredpanyeckux https://m.edsoo.ru/7f444a94
BBIPQXCHHM, TOMMYCTHMbIC 3HAYCHHUS
[ToBTOpenue, 06001IeHUE U

95 cucreMartu3anus 3HaHui. OyHKIIY: bubnmnoreka [JOK
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX https://m.edso0o.ru/7f444c56
byHKIMMA
[ToBTOpenue, 06001IeHUE U

96 cucreMartu3anus 3HaHui. OyHKIIY: bubnmnorexa [JOK
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX https://m.edsoo.ru/7f444f44
byHKIHMA
[ToBTOpeHnue, 0600IIeHNE U

97 cucTeMarusanus 3HaHu. OyHKIHMH: bubnuoreka [IOK
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX https://m.edsoo.ru/7f44516a
byHKINMA

98 [ToBTOpeHnue, 06001IeHNE U bubnmnorexa [JOK



https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a

cucremaTusauus 3HaHui. OyHKIUK:
MIOCTPOEHHUE, CBOMCTBA N3YUYEHHBIX

byHKIMHA

https://m.edsoo.ru/7f4452¢e6

[ToBTOpeHnue, 0600IICHNE 1

I'padmueckoe penieHne ypaBHeHUH 1
UX CUCTEM

O000111eHrE U CUCTEMATU3ALMS

102 .
3HAHUU

99 CHCTEMAaTU3aLMs 3HAHUH. 1 bubmuorexa [JOK
I'paduueckoe penienre ypaBHeHUH 1 https://m.edso0o.ru/7f445516
UX CHCTEM
[ToBTOpeHue, 0600IICHNE 1
CHCTEMAaTH3aIus 3HAHUMA.

100 R 1

1

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102



https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516




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

» Anre6pa, 7 kmacc/ MaxkaperueB FO.H., Munmiok H.I'., Hemko K.M. u
npyrue; mnox penakuueit TemskoBckoro C.A., AKIHMOHEpHOE OOLIECTBO
«3narenbctBo «IIpocBerieHue»

» Anrebpa, 8 knacc/ Hukonsckuit C.M., ITotanmoB M.K., Pemeraukos H.H. u

npyrue, AkuuonepHoe odiectBo «M3aarensctBo «lIpocBemienre»

» Anrebpa, 9 knacc/ Hukonsckuit C.M., IlotanmoB M.K., Pemernukor H.H. u

npyrue, AkunonepHoe odmectso «M3narenbetBo «IIpocBemienne»

METOAUYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

e Aunre6pa. JIunaktuueckue Mmarepuaisl. 7 kinacc / M. K. [loramnos, A. B.
[lTeBkun. — M.: IIpocBemenue, 2021.

e Anrebpa. Temarmueckue TtecThl. 7 kmacc / II. B. YynkoB. — M.:
[TIpocBemenne, 2021. Iloramor M. K. Aunre6pa. Merogudeckue
pexomengamuu. 7 kmacc / M. K. Iloramo, A. B. IlleBkun. — M.:
[Ipocsemenue, 2021.

e Aunre6pa. JIunaxktuueckue Mmarepuaisl. 8 kiacc / M. K. [loramos, A. B.
[lTeBkunH. — M.: IlpocBemenue, 2021.

e Anrebpa. Temarmueckue TtecThl. 8 kmacc / II. B. YynkoB. — M.:
[IpocBemenne, 2021. Iloramor M. K. Aunre6pa. Merogudeckue
pexomenganuu. 7 kimacc / M. K. Iloramos, A. B. IlleBkun. — M.:
[Ipocsemenne, 2021.

e Aunre6pa. JIugaktuueckue marepuaisl. 9 kinacc / M. K. Ilortamnos, A. B.
[lTeBkunH. — M.: IlpocBemienue, 2021.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET

bu6mmoreka IJOK



