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Anrebpa SIBISIETCS. OJHHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHus: OHA 00ECIIeYMBAET U3YyUEHHUE JIPYTUX JUCIUIUIMH, KAK €CTECTBEHHO-
HAy4YHOTO, TaK M TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAUMO ISt
IPOAOHKEHUS 00pa30BaHMs M B MMOBCEAHEBHOM XKu3HU. Pa3BuTHe y 00y4arommxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUM U CYIIHOCTH aureOpandecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMaTHYECKOTO MOJECIMPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX IS aJanTalliid B COBPEMEHHOM ITU(PPOBOM
oOmecTtBe. M3ydyenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTU MBIILJICHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU JIEHCTBUS M BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOeHUE Kypca anreOpbl 00eCcreunBaeT pa3BUTHE
JIOTUYECKOTO MBINIUICHUST OOYyYalOIMUXCSA: OHU UCIOJB3YIOT JCIYKTUBHBIC U
WHAYKTUBHBIE PacCyXJeHus, 0000IIeHNEe U KOHKpPETH3aINio, abcTparnpoBanue u
aHanoruto. OOydeHue  anreOpe  mpeanosiaraeT  3HAYUTENBHBIH  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIBHOCTH  OOYYaroIMXCs, IO3TOMY CaMOCTOSITENIbHOE
peleHune 3a7a4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA 0O0yUeHUSI.

B crtpykrype mporpammbl y4eOHOTO Kypca «Ajredpa» nans OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKUE
JuHuM: «Yucnaa ¥ BeIUUCICHUS», « ANTeOpanyecKkue BhIpAKEHUSY, «YpaBHEHUS U
HepaBeHCTBa», «Dyukmuny. Kaxmas w3 3TUX coaepKarelbHO-METOIMYECKHX
JUHUHN pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET N3YUCHUS Kypca, B3aUMOJACHCTBYS C
JpYyTUMH €ro JuHusMU. B Xonae wu3ydeHuss ydeOHOro Kypca o0Oydarolumcs
MPUXOIUTCS JIOTUYECKU PACCYXKJaTh, MCIOJB30BATh TEOPETHUKO-MHOKECTBECHHBIN
s3bIK. B CBSI3M ¢ 3TMM B mporpamMmy y4deOHOro Kypca «Anredpa» BKIIOYCHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TNPEICTABICHHBIE BO BCEX OCHOBHBIX pasaenax
MaTeMaTHYECKOro 00pa3oBaHUs U CIOCOOCTBYIOIIME OBJIAJCHUIO 00YyYaIOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTeMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYpHOM OCOOCHHOCTBIO Yy4eOHOro Kypca «AmnreOpa» sBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne muHMA «YuWcna ¥ BBIYHCICHUS» CIYXKHT OCHOBOW ISt
JAIBHEUIIIETO M3yYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYArOIIMXCS
JIOTUYECKOTO MBINIICHUS, (JOPMUPOBAHUIO YMEHHUS MOJIH30BATHCS arOPUTMaMHU, a
TaK)Ke MPHOOPETCHHUIO MPAKTHUYECKIUX HABBIKOB, HEOOXOAMMBIX JIJISl IOBCETHEBHOM
*KU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa yPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBS3aHO C pAlMOHAIBHBIMM M UPPALUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHUEM
NPEACTABICHU O JEHCTBUTEIHLHOM 4YHMCJE. 3aBEpIICHUE OCBOEHHUS YHCIOBOMN
JIMHUY OTHECEHO K CpeaHeMy 001IeMy 00pa3oBaHHMIO.



Copepxanue AByX alreOpandeckux JUHUN — «AITreOpaniecKue BhIPaKECHUS
U «YpaBHEHHS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUAIOIIMXCS
MaTEeMaTHYeCKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M MPaKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOI'O 0011ero oOpa3oBaHusl Y4YeOHBIM MaTepuan TPYNIUPYETCS BOKPYT
paloHaNIbHBIX BBIpAXKEHUIN. AJredpa AeMOHCTPUPYET 3HAUCHHE MaTEeMaTUKH Kak
A3bIKa ISl TIOCTPOEHHUS MaTeMaTUYECKUX MOJeNed, OMUCAaHUS TPOIECCOB U
SBJICHMM peanbHOTO Mupa. B 3agaunm oOyueHust aireOpe BXOISAT TaKKe
JanbHeilee pa3BUTHE AJITOPUTMUYECKOTO MBIIUICHUS, HE00XO0AUMOro, B
YACTHOCTH, JJIsi OCBOCHHMS Kypca HH(GOPMAaTUKHU, M OBJIAJICHUE HaBbIKaMU
JeAYKTUBHBIX paccyxacHuii. [IpeoOpa3zoBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
pa3BUTHIO BOOOPaKEHUs, CIIOCOOHOCTEH K MaTeMaTHIECKOMY TBOPYECTBY.

Conepxanue pyHKIMOHANBHO-TpaUIECKON JIMHUU HALEJIIEHO Ha MOJyuYeHUe
oOyJaroluMucs 3HaHUM O (QYHKIUSAX KaK Ba)KHEHIIeH MaTeMaTUYecKOW MOJeiH
JUTSL OTIMCAHUS M UCCIIEIOBAHMS Pa3HOOOPA3HBIX MPOIIECCOB U SBICHUN B MPHUPOJIEC
u obmiectBe. M3yueHue martepuana CrOCOOCTBYET PAa3BUTHUIO Yy OOYYarOIIUXCS
YMEHHsI UCTIOJIh30BaTh Pa3IMYHBIC BHIPA3UTEIbHBIC CPEACTBA S3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauueckue, BHOCUT BKJIaa B (opmupoBaHHE
IpeJICTaBICHUNA O POJIM MAaTEMATUKH B Pa3BUTHU LIMBUIN3ALUU U KYJIbTYPBI.

CornacHo yuyeOHOMY IUIaHy B 7-9 kjaccax wu3ydaercs Y4eOHbIH Kypc
«Anrebpa», KOTOPBIA BKIIOYAET CIEAYIOIIME OCHOBHBIC Pa3felibl COICpPIKAHUS:
«Yucna W BBIYUCIEHUA», «Anredpanyeckue BbIPAXKEHUs», «YpaBHEHUS U
HEPaBEHCTBA», « DYHKIINM.

Ha uzydenne yuebHoro kypca «Anredpa» orsoautcs 306 gacos: B 7 Kiacce
— 102 4aca (3 yaca B Henento), B 8 kimacce — 102 ygaca (3 yaca B Henento), B 9
kiacce — 102 yaca (3 yaca B Hezieuni0).

COJEPXAHUME OBYUYEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Jpo6u OOBIKHOBEHHBIE M JAECSATHYHBIE, NIEPEX0]] OT OJHON (HOpPMBI 3anucu
npobeit k gapyroil. IloHsTwe palMOHAIBLHOTO YHCIA, 3aluCh, CpPaBHEHUE,
yOOPSAOYMBAHUE  PALMOHAIBHBIX uuceln. Apudmerndyeckue JEHCTBUS €
pauMOHAIIBHBIMU YUCIaMH. Penmienue 3aiady U3 peajibHOM MPAKTUKU HA YacTH, Ha
JpoOu.

CreneHb C HaTypallbHbIM I[IOKa3aTeJeM: OIlpejesieHrue, MpeoOpa3oBaHue
BBIPOKEHUI HA OCHOBE OIpe/eNieH s, 3auch 00onbIIuX yncen. [IpoleHTsl, 3anuch



IPOLIEHTOB B BUJE ApoOU U ApoOU B BHUIE MPOLEHTOB. TpH OCHOBHBIE 3a7a4ud Ha
IIPOLIEHTHI, PEIICHHE 3a7a4 U3 PEaIbHON IIPAKTHKHU.

[IpuMeHeHnEe TPU3HAKOB  JACIMMOCTH, pAa3JO0KEHHUE HAa  MHOKHUTEIH
HaTypaJIbHbIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4Hciae mpsiMas U oOparHas
IIPONIOPLIUOHAIBHOCTH.

AJuredOpanyecKue BbIPpaKeHUA

[IepemeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAKEHUS C IEPEMEHHON. JlOIyCTUMBIE
3HAYCHUA NepeMeHHbIX. [IpecraBieHne 3aBUCHMOCTH MEKy BEJIMYMHAMU B BUJIE
¢dbopmyibl. Beruucnenus no ¢popmynam. [lpeodpazoBanue OyKBEeHHBIX BbIpaKEHUH,
TOXX/IECTBEHHO paBHbIE BBIPDAXKEHHUS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
IIPOU3BEJECHUH, PAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX CIaraeMbIX.

CBoOliCTBa CTENEHH C HATyPAJIBHBIM IIOKA3aTEIIEM.

OpHounensl © MHOrouseHsl. Crenens MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXXEHHE€ MHOTOWICHOB. DOpMyIlbl COKpPAIIEHHOIO YMHOXKEHHS: KBaApar
CyMMBl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBaaparoB. Paznoxenue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, IMpaBuia MpeoOpa3oBaHUs YypaBHEHMUS,
PAaBHOCWJIBHOCTh YPAaBHEHUM.

JIuHeliHOE ypaBHEHME C OJHOM NEPEMEHHOW, YWCIO KOPHEW JIMHEWHOTO
YpaBHEHUS, pEIICHHE JIMHEUHBIX ypaBHEHUU. CocCTaBlI€HHWE YpPaBHEHHU 1O
YCIJIOBHIO 337a4u. PeneHne TeKCTOBBIX 3a/1a4 ¢ IOMOILbIO YPABHEHUM.

JIuneiiHOe ypaBHEHHE C JABYMs NEPEMEHHBIMH U ero rpaguk. Cuctema aByX
JMHEWHBIX YPAaBHEHHMU C JBYMs INEPEMEHHBIMU. PelieHue cucrem ypaBHEHUU
CrocoOOM MOACTaHOBKHU. IIpuMepbl penieHusi TEKCTOBBIX 3aJad C MOMOILBIO
CUCTEM YPaBHECHMM.

DyHKIUU

Koopaunara Touku Ha npsiMoil. YncinoBble NPOMEXYTKHU. PaccTosinue mexny
JBYMs TOYKaMU KOOPJAUHATHOU MPSIMOM.

[IpssimoyrosibHast cuctema koopauHat, ocu OX u Oy. AGcuucca v opauHaTa
TOYKH Ha KOOpJIMHATHOMN MI0cKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMU.
Urenne rpadukoB peanbHbix 3aBucuMocTeil. [lomstme dynkuun. I'paduk
¢bynkuuu. CoiicTBa pyHkuuil. JIunelinas ynkuus, e€ rpaduk. ['padux dynkumu
y = |X|. I'padmueckoe pelrieHre JIMHEWHBIX ypaBHEHHH W CHCTEM JIMHEHHBIX
YPaBHEHUM.

8 KUIACC

Yucaa v BLIYUCICHUSA



KBanmpatusiii kopenp u3 uucia. [loHstHe 00 uUppalMOHATBLHOM YHUCIIE.
JlecsiTuunble TPUOMIKEHUST UPPAIMOHANBHBIX unced. CBONCTBA apupMETHIECKIX
KBaJIPAaTHBIX KOPHEW U MX MPUMEHEHHE K TPEOOPa30BaHUIO YHCIOBBIX BbIPAXKEHUI
Y BBIYUCJIEHUAM. [[efiCTBUTENbHBIC YUCIIA.

Crenens ¢ 1enpIM NOKa3aTeneM 1 e€ cporicTBa. CTaHaapTHAs 3allUCh YUCIIA.

AJireOpanyeckue BbIpaKeHUs

KBampaTHbeii  TpEXwieH, pas3loKEHWE KBAJPAaTHOIO TpEXWIEHA HA
MHOKHUTEIIN.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOu.
CrnoxxeHue, BbIUMTAHUE, YMHOXKEHHE, JI€JICHHE anreopandyeckux JapoOei.
PannonanbHble BhIpaXKEHUS U UX IPEOOPA3OBAHHKE.

YpaBHeHHS U HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢GopMysia KOpHEHl KBaJpaTHOIO YpaBHEHUS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJIPATHBIM.
[Ipocreiimme qpoOHO-palMOHAIbHBIE YPABHEHMUS.

['padprueckas mHTEpHpeTanys YpaBHEHUN C IByMs NEPEMEHHBIMH U CUCTEM
JMHEWHBIX YpAaBHEHHW C JBYMsS IIepeMEHHBbIMHU. lIpumepnl pemreHns cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemennie TekCTOBBIX 3a71a4 alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCMIIBHOCTh HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OAHOM IEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DOyHKUIMHA

[Tonsitue ¢ynknuu. OOnacTh omnpeAeNeHuss U MHOXKECTBO 3HAYCHUH
¢bynkunn. CnocoObl 3a1aHus PyHKIUH.

I'padpux dynkuuu. Urtenue cBoilcTB (yHkuuu no €€ rpaduxy. ITpumepst
rpadukoB GYHKIHMA, OTPAXKAIOIMINUX PEeATbHBIE MPOIECCHI.

OyHKIMM, ONUCHIBAIOIIKME TMPSAMYI0 M OOpaTHYI0 MPONOPIHOHATIbHBIE
3aBHCHMOCTH, HX rpadukn. Oykmun Y = X2, ¥ = X3, y = VX, y=|x|. [paduueckoe
pEILICHUE YPABHEHUW U CUCTEM YPABHECHUM.

9 KNIACC

Yucna v BBIYMCICHUA

PannonanbHble 4yMcla, UppallOHANIbHbIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JeCATUUHbIE ApoOU. MHOXKECTBO NEHCTBUTENBHBIX YNCEN, IEHCTBUTENbHBIE YUCIIA
KaKk OECKOHEUHBbIE JAecATUYHbIe apoOu. B3aumMHO OJHO3HAUYHOE COOTBETCTBUE
MEKly MHOKECTBOM JEUCTBUTEIBHBIX YUCENI U KOOPAUHATHOMU MPSMOM.

CpaBHEeHME JEHCTBUTENBHBIX 4YHCEN, AapU(METUUYECKHE JIEHCTBUSA C
JEUCTBUTEILHBIMU YUCIIAMU.



Pasmeppl 0OBEKTOB OKPYXKAIOLIETO MHpa, JIUTENBHOCTh MPOIECCOB B
OKPY’KaIOIIEM MHUpE.

[TpubnmxénHoe 3HAYCHNE BEIIMYUHBI, TOYHOCTh MpUOImKeHUsI. OKpYTIICHHE
yucen. [Ipuknka u olieHKa pe3yJIbTaTOB BEIYMCIECHUMN.

YpaBHeHUS U HEPABEHCTBA

JIunelinoe ypaBHEeHME. Pemienne ypaBHEHUM, CBOASAIIMXCS K IMHEUHBIM.

KBanparnoe ypaBHeHue. PenieHue ypaBHEHHM, CBOASIIMXCA K KBaJIPAaTHBIM.
bukBagpatHoe ypaBHeHue. [IpruMepsl pelieHus ypaBHEHUN TPEThEW U YETBEPTOMU
CTEICHEW pa3JI0KEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHUN. PelieHue TEKCTOBBIX 3ajlady
anreOpanyeckuM METOIOM.

VYpaBHeHHE ¢ AByMs MEPEMEHHBIMU U €ro Trpaduk. PemieHue cucrem AByX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO U3 KOTOPHIX JHMHEHHOe, a Japyroe — BTopoil creneHu. ['paduueckas
MHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMS IEPEMECHHBIMU.

Peliienrie TEKCTOBBIX 3aj1au anreOpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOW. Pemenue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['paduyeckass uHTEpHpeTalvisi HEPABEHCTB M CHUCTEM HEPABEHCTB C JABYMS
MIEPEMEHHBIMM.

DyHKUIMHA

KBagparuunas dynkuus, e€ rpadpuk u cBoictBa. [lapadona, KoOpaAuHATHI
BEPIIMHBI 1TapadOoJIbl, 0Ch CAMMETPHUH MapadoJIbI.

I'padukn byskmumit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| u ux
CBONCTBA.

YucaoBblie M0CIeA0BATEILHOCTH U MIPOTPECCUH

[loHATHE 4YHCIIOBOM IOCIEAOBATEIBHOCTH. 3aJaHUE IIOCIIEIOBATEIBHOCTH
peKyppeHTHOM (hopmysoit u popMyIioi N-To yjeHa.

Apudmernueckas u reoMeTrpudeckas mporpeccur. PopMmynbl N-ro YieHa
apu(PpMETUIECKON ¥ TeOMETPHUUECKON MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N300pakeHrne WICHOB apu(PpMETHYSCKON U TEOMETPUYECKON MpOorpeccuit
TOYKaMU Ha KOOPJAWHATHOM IUIOCKOCTH. JIMHEWHBIM W 3KCIIOHEHUHMAJIbHBIN POCT.
CoHBIE NIPOLIECHTBHI.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA



JIMYHOCTHBIE PE3YJBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4eOHOro Kypca
«Anredpa» XapaKTepU3yIOTC:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W  HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTHYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHUM B IPYIUX HayKax U MPUKIAAHbBIX chepax;

2) rpa;kaIaHCcKoe M TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3allii €ro
opaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYX AEHUIO 3THUECKUX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM IPUMEHEHUEM JIOCTH)KCHHII HAayKH, OCO3HAHHEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B PEIICHUU MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XXKHOCTH MaTeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEIHON MNpodeccrOHaIbHOM
NESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHUEM MHANBUAYAIbHON TPAEKTOPUH 00pa30BaHuUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJbI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UelI0BEUYECKOi
NEeATEIbHOCTH, 3TAaNoOB €€ pa3BUTHA W 3HAYMMOCTH JJIA PA3BUTHS LUBUJIU3ALNH,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEeATEIbHOCTH;

6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 310POBbS H
IMOLMOHAJIBHOIO 0J1ArONOTy YU :

TOTOBHOCTBIO IIPUMEHATh MaTeMaTHYECKUE 3HAHUS B MHTEPECAax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  obOpa3a KM3HM  (300pOBOE  IMMTAHUE,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryisipHas Qunueckas



aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pepIEKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY U TAKOTO )K€ MpaBa IPYroro YeI0BeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpUEHTALMEN HA MPUMEHEHHE MAaTeMaTH4YE€CKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTH COXPAaHHOCTH OKpYXalollel cpenpl, IUIAHUPOBAHMS IOCTYIKOB U
OLICHKM HMX BO3MOJKHBIX MOCJEACTBUU I OKPYKAIOIIEH cpeabl, OCO3HAHUEM
rJ100abHOTO XapaKTepa IKOJIOTUIECKUX MPOOJIEM U MyTel UX PeIleHus;

8) ajanTanusi K U3MEHAIIMMCSH YCJOBHSIM COLMAJIBHON M NPHUPOIAHOI
cpenbl:

TOTOBHOCTBIO K JCUCTBUSIM B YCJIOBHUSAX HEOINPENECIEHHOCTH, NOBBIIIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Ye€pe3 MPAKTHUECKYIO JeATEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM JAESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBhIO B (OPMHUPOBAHMU HOBBIX 3HAHUW, B TOM YHUCIE
(bopMyIMpOBaTh UAEH, OHSITHS, THIIOTE3bl 00 0OBEKTAX U SIBICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, IJTAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOIIMA KOHTPMEp, KOPPEKTHUPOBATH
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (OPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble 1ornueckue aAeicTBu:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBCHHBIC MPU3HAKA MATEMaTHICCKUX
OOBEKTOB, TOHATHH, OTHOIIEHWH MEXIY IOHATHIMH, (OPMYIHPOBATH
OTpENCICHUS  TOHATHUH, YCTAHABIMBATh CYIICCTBCHHBIM  NPH3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymHpoBaTh W  MPeoOpa3oOBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AMHUYHBIC, YaCTHBIC W oOIIue,
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeursi B (akTax, MaHHBIX, HAONIOACHUSX W YTBEPKIACHUSX,
npeajiaraTh ~ KPpUTEpPUM  JJIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;

e JeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3AKITFOUCHHH 110 aHAJIOTUH;



pa30upaTh T0OKa3aTeIbCTBA MATEMATHUECKUX YTBEPKIECHUH (TMPSMBIEC U OT
MPOTUBHOTO), MPOBOAWTH CAMOCTOSITEIbHO HECIIOKHBIC JTOKa3aTeIhCTBA
MaTeMaTH4ecknx (aKkToB, BHICTpaWBaTh APTYMEHTAIMIO, IPUBOIUTH
IpPUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHus: y4eOHOM 3amauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peIIeHUs, BBIOMpATh HambOOoIee MOAXOAANIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

HCIIOJIB30BaTh BOIPOCHI KaK HCCIIEI0BATEIbCKUA WHCTPYMEHT ITO3HAHUS,
dbopMyIHpOBaTh BOMPOCH], (DUKCUPYIOIIUE IPOTHBOPEUHE, IpodIIeMy,
CaMOCTOSATENILHO YCTaHaBIMBAaTh HCKOMOE U JaHHOE, (HOpPMHPOBATH
TUTIOTE3Yy, apTYMEHTHPOBAThH CBOIO MTO3UIIUI0, MHCHHE;

MPOBOAUTL IO CaMOCTOSITEJIbHO COCTABJICHHOMY IIJIaHY HECIOKHBIN
DKCIIEPUMEHT,  HEOOJIBIIIOE  HCCIEAOBAHME  TI0  YCTAHOBJIICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXKTy COOO0M;

CaMOCTOSITENILHO (OPMYJIUPOBATH OOOOIIEHUS Y BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TPOIECCa, a TaKKe BBHIABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora c nndopmanmueii:

BBISIBIIAITh HEJOCTATOYHOCTh M M30BITOUHOCTh WH(MOpPMAIUU, JTaHHBIX,
HEOOXOMMBIX JIJISI PEIICHUS 3a]1a4H;

BBIOWPATh, aHAIM3WPOBATh, CHUCTEMATH3UPOBATh W WHTEPIPETUPOBATH
nH(OPMAITUIO Pa3TUIHBIX BUIAOB M (JOPM IIPEICTABIICHHUS,

BBIOMpATh GopMy TpeACTaBiIeHUS HWHPOpMaUU ¥ WLIIOCTPUPOBATH
perraemMbie 3aa4yd  CXEMaMH, JuarpaMMaMH, WHOW Tpadukodl u ux
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTH, WH(OOPMAIMU TIO KPUTEPHUSAM, IPEII0KCHHBIM
YUHUTENEM WU CHOPMYIUPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHSA:

BOCIPUHUMATh H  (OPMYJIHpPOBaTh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMU U LEJISIMH OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IO
XOJly pelleHUs 3a/1a4i, KOMMEHTHUPOBATh MOJyYE€HHbBIN PE3yJIbTaT;

B X0/ 0OCY>KJEHHs 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BbICKAa3bIBaTh UJICH, HAIlEICHHBIE Ha MIOUCK
pPELIEHHUs], COIMOCTABIATh CBOM CYXICHHS C CYXICHUSMH JPYyTUX



YYaCTHUKOB JUajora, oOHapyKUBaTh Pa3jIU4Ue U CXOACTBO IMO3UIUH, B
KOPPEKTHOI Gopme PopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,

e TMpPEACTABIATh  PE3yJbTAThl  PEHICHWS  3aJayd,  HKCIEPUMEHTA,
UCCJIEIOBAHUSI,  TPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1ay NPE3EHTAIMU U OCOOCHHOCTEN ayAUTOPUH;

e TMOHMMATh M  HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHJIHOW M
WHIUBUIYyAIbHOW paOOThl TIPH PEIMIEHWH YYEOHBIX MaTeMaTHYCCKUX
3ajzay;

e TMPUHUMATH LI€TTb COBMECTHOU NI€ATENbHOCTH, MJIAHUPOBATh OPraHU3ALIUIO
COBMECTHOM paloThl, pacmpenensiTb BHUABI padOT, OTOBAPUBATHCH,
0o0CyX)aTh TIPOLIECC U Pe3yybTaT pab0Thl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJIEH,

e VYYACTBOBaTh B TPYMNIOBBIX (opmax paboTsl (0OCyXaeHus, OOMEH
MHEHHUSMH, MO3TOBbIE IITYPMBI M JIPyTHE), BBINOJHATH CBOIO YacTh
paboThl U KOOPJMHUPOBATH CBOU JEUCTBUS C IPYTUMH YWICHAMHU KOMaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJIaJla B OOLIMNA MPOIYKT MO KPUTEPUSIM,
c(hOopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJACHCTBUSI.

PeryasiTuBHbIe YHHBepcaJbHbIE YueOHbIe NeiCcTBUSA
Camoopranusamnus:

e CaMOCTOSITEJIBHO COCTaBJIATH IUJIaH, aIrOPUTM PELICHMS 3aJadd (WM €ro
4acTh), BbIOMpATh CIOCOO pEIICHUsS C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOW MH(MOpMAITUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIEKT:

e BIIQJETh CHOCOOAMU CaMOIPOBEPKH, CAMOKOHTpOJSI Mpouecca U
pe3ynbTara peuieHus MaTeEMaTUYECKOH 3a1auH;

e TPEABUACTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh MpPU PpEUICHUU
3a/ladyd, BHOCHUTh KOPPEKTHUBBHI B JIEATEIHHOCTh HAa OCHOBE HOBBIX
00CTOATENIHCTB, HAWIEHHBIX OIMIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIECHUBATH COOTBETCTBUE pe3yjIbTaTa JEATEIbHOCTH MOCTAaBIECHHOMN LeIu
U YCJIOBHSM, OOBSICHATh MPUUNHBI JOCTHKCHHS WU HEJOCTYDKCHHS 1ICIIH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyuenus B 7 Kjacce OOYYArONIMICS TOJYYHUT CICTYIOIIHE
MpPEeIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

BrImiotHSATh, cOYeTas YCTHBIE M MHChbMEHHBIE MPUEMBI, apu(DMETHUECKHE
JEUCTBUS C PallMOHATIbHBIMU YUCIIAMU.



HaxonuTh 3Ha4eHWS YUCIOBBIX BBIPAKECHUM, MPUMEHSTH Pa3HOOOpa3HBIC
CIIOCOOBI ¥ MPUEMBI BBIUYMCIICHUS 3HAYCHUI TPOOHBIX BBIPAKCHUM, COIAEPIKAIINX
OOBIKHOBEHHBIE U IECATUYHBIC TPOOH.

[lepexoauTh 0T oaHOM (HOPMBI 3aMKMCH YUCEN K JAPYyroi (mpeoOpa3oBbIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSATHYHYIO, B
YaCTHOCTH B OCCKOHEUHYIO JCCATUIHYIO TPOOBH).

CpaBHUBATH U YIIOPSAJOUYMBATH PAllMOHAIIbHBIC YUCIIA.

OKpyrJsTh yncia.

BBINONHATS NPUKHUIKY U OLIEHKY PE3yJIbTaTa BRIUMCICHUM, OLIEHKY 3HAaYCHUI
YUCJIOBBIX BBIPAKCHUU. BBINONHATH AEHUCTBUSA CO CTENEHSIMU C HATypAIbHBIMU
MTOKA3aTEIISIMH.

[IpumeHAT,  OpU3HAKK  JEIMMOCTH,  Pa3l0KEHHWE HAa  MHOXHUTEIH
HaTypaJbHBIX YUCET.

Pemate npakTUKO-OPUEHTUPOBAHHBIE 3aJ1aud, CBA3aHHBIE C OTHOLICHUEM
BEJIMYMH, MPOMOPUAOHAIBHOCTBIO BEJIWMYWH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pEe3yJIbTaThl PEIICHUA 3a7a4 C YYETOM OTPAHUYEHHM, CBA3AHHBIX CO CBOMCTBAMHU
paccMaTpUBaEMbIX OOBEKTOB.

AuredpanvyecKue BbIPAKEHUA

Hcnonb3oBaTh anreOpandyecKyr0 TEPMUHOJIOTHIO U CHMBOJIUKY, PUMEHSTH
e€ B IpoLecce OCBOCHUS yUeOHOro MaTepuarna.

HaxoauTte 3HaueHuss OYKBEHHBIX BBIpaKEHUW NpPHU 3aJaHHBIX 3HAYCHUSIX
IIEPEMEHHBIX.

BeimonHsATh  mpeoOpa3oBaHUsT  IE€JIOTO  BBIPAXKEHUS B MHOTOYJIEH
MIPUBEJCHUEM TI0JIOOHBIX CJIAra€MbIX, PACKPBITUEM CKOOOK.

BpInonHATE yMHOXKEHHME OJHOWICHA HAa MHOIOWIEH M MHOTOYJIEHa Ha
MHOTOYJICH, TPUMEHSThH (DOPMYJIbI KBaJpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OcCylIecTBIsATh PA3JI0KEHUE MHOTOWICHOB HA MHOXKUTEIH C TOMOIIbIO
BBIHECEHUSI 3a CKOOKM OOIEro MHOXWTENS, TPYNIHPOBKH  CIIAaraeMbIX,
pUMEHEHUST (POPMYJT COKPAIIEHHOTO YMHOXKECHUS.

[IpuMeHsTh peoOpa3oBaHUsl MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
M3 MAaTE€MAaTUKH, CMEXHBIX TPEMETOB, U3 PEATbHOMN MTPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHENM C HATYPAIBHBIMHU IMOKA3aTEISIMHU LIS
npeoOpa3oBaHus BBIPAKCHHIA.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHUS C OJHOW NEPEMEHHOM, MPUMEHSS IPaBUJIA
MepexoJa OT UCXOTHOTO YPABHEHUSI K PABHOCUIBLHOMY eMy. [IpoBepsiTh, sBiseTcs
JIX YMCJIO KOPHEM YPABHEHUS.

[TpumensaTh rpaduueckre METO bl MPU PELICHUH JTMHEWHBIX YPaBHEHUNA U HX
CUCTEM.



[TonOupaTe npuUMepbl Map 4YHCEN, SBIAIOLNIMXCS PEILICHHEM JMHEHHOro
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPIWHATHOW IUIOCKOCTH TpauK JIMHEWHOTO YypaBHEHUS C
JIBYMsI TEPEMEHHBIMH, IMOJIb3YSACh TpauKOM, MPUBOJIUTH IMPUMEPHI PEIICHUS
YpaBHEHUS.

PemaTp cucteMbl IByX JIMHEWHBIX YPaBHEHUI C IBYMs IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBiATh M pelIaTh JIMHEWHOE YpaBHEHHUE WM CHUCTEMY JIMHEHMHBIX
YPaBHEHUM 10 YCJIOBHUIO 33Ja4d, HWHTEPOPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥ NIOJIyYECHHBIN Pe3yJIbTar.

DyHKIUU

N300pakaTh HA KOOPAUHATHOW MPSAMOIM TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, MHTEPBAJIbI, 3aAIMCBHIBATH YACIOBBIE IPOMEKYTKHU Ha
aJreOpanvdeckoM s3bIKeE.

OtmeyaTh B KOOPAMHATHOW IUJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAHHATaM,
CTpOUTh rpaduky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUUKA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHHE, II€HA, KOJHUYECTBO, CTOMMOCTb,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonute 3HaueHne PyHKIIMM MO 3HAYEHUIO €€ apryMeHTa.

[lonnmate rpaduyeckuil cocod MpeACTaBICHHUS W aHalIW3a MHMOpManuwy,
U3BJIEKAaTh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyueHus B 8 kJjacce oOydYaromMiCs TOJYYUT CIICAYIOIIHE
NPEIMETHBIE PE3YJIbTATHI:

Yuciaa v BIYMCICHUSA

Hcnonb30BaTh HadaJIbHbIE MPEACTABICHHUS O MHOXKECTBE JIEMCTBUTEIBHBIX
YHCell JJIl CPaBHEHUS, OKPYTJICHUS U BBIUMCICHUM, N300pakaTh AEHCTBUTEIbHBIC
4ycila TOYKaMU Ha KOOPAUHATHOUN IIPSMOM.

[IpumeHsaTh mOHATHE apU(PMETUYECKOrO KBAJAPATHOTO KOPHS, HAXOAMUTh
KBaJIpaTHbIE KOPHM, UCIOJIb3Ysl MPU HEOOXOAUMOCTH KaJIbKYJATOP, BBINOIHITH
npeoOpa3oBaHusl BBIPAKEHUH, COJEPXKALUIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOWCTBA KOPHEU.

Hcnonb3oBaTh 3anmucu OONBIIUX M MaJbIX YUCEI C MOMOIIbIO AECATUYHBIX
npoOeit u creneneit yucia 10.

AJireOpanyeckue BbIpaKeHUs

[IpuMeHATh TMOHATHE CTENEHW C LEJbIM IO0Ka3aTelIeM, BBIIOJHSITh
npeoOpa3oBaHus BIPAXKEHHH, COIEPIKAIUX CTENIEHH C LEIbIM MTOKA3aTENIEM.



BbINOMHATH TOXAECTBEHHbIE MPEOOpPa30BaHUSI PALMOHAIIBHBIX BBIPAXKEHUM
Ha OCHOBE MPaBWJI ACHCTBUIN HaJ MHOTOYJICHAMH U aNreOpandecKuMH APOOSIMHU.

PacknanpiBaTh KBapaTHBIN TPEXUJIECH HA MHOXKHUTEIH.

[IpuMeHsTh MpeoOpa30BaHMs BRIPAKSHUM JJISI PEIICHUS Pa3IMYHbBIX 3a/1a49 U3
MaTEMATHKH, CMEKHBIX MIPEJIMETOB, U3 PEATTbHOU MPAKTUKH.

YpaBHeHNS U HEPAaBEHCTBA

Pemiaty nuHEMHBIC, KBaJpaTHbIE yYpaBHEHUS U pallMOHAJbHBIC ypaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C JIByMs IEPEMEHHBIMU.

[IpoBOAUTH MPOCTEUIINE UCCIIEAOBAHUSI YPABHEHUM U CUCTEM YpPaBHEHMUI, B
TOM YHCJIE ¢ IPUMEHEHUEM T'paUUIECKUX MPEACTaBICHUN (yCTaHABIMBATh, UMEET
JM YpaBHEHUE WJIM CUCTEMA YPABHEHUW PEUICHHS, €CIM HUMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT ciOBECHON (HOPMYIMPOBKU 3a7aduu K €& anreOpandecKou
MOJICJIA C TIOMOIIBIO COCTABJICHUS YPABHEHHUSI WJIM CHUCTEMBl YpaBHCHMWIA,
WHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJ[a4M MOJIyYEHHBIN pe3ybTarT.

[IpuMeHATH, CBOWCTBA YMCIIOBBIX HEPABEHCTB [JIi CPAaBHEHUS, OIICHKH,
pellIaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM W HMX CHUCTEMBbI, /1aBaTh
rpadUyYecKy0 HWJUTIOCTPALIMI0 MHOXKECTBA PEIICHUN HEPaBEHCTBA, CHCTEMBI
HEPABEHCTB.

DOyHKIUU

[loHrMaTh ¥ UCTHOJB30BaTh (PYHKIMOHAIBHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMUECKHE OOO3HAYCHHS), OINPEACIATh 3HAUYCHHE (PYHKIIMM I10 3HAYCHUIO
apryMeHTa, OlpeeNiaTh CBOMCTBA (PYHKITNH 10 €€ rpaduky.

Crtpouts rpaduku deMeHTapHBIX (YHKIIUA BUIA:

y = kix, y = x2, y = X3,y = |x|, y = VX, OIHCBIBAaTb CBOWCTBA YHCIOBON
byHkmu 1o e€ rpaduky.

K xoniy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
MpPEAMETHBIE PE3YIbTATHI:

Yuciia 1 BBIYMCTIEHUS

CpaBHUBATH U YIOPSAIOYMBATH PAlIUOHAJIBHBIC U UPpAIlMOHAJIbHBIC YUCIIA.

Beinmonuate apudmeTudyeckue JEHCTBUS € pallMOHAJIBHBIMH  YHCIIAMH,
coyeTrass YCTHbIE M MHUCHBMEHHBIE TMPUEMBI, BBIIOJHITh BBIYHCICHUS C
HMppalMOHAIbHBIMH YU CIIaMH.

HaxomuTs 3HaueHWsl CTENEHEW C LEIbIMU IO0KA3aTeIs MU M KOPHEW,
BBIUUCIISITh 3HAYCHHS YUCIIOBBIX BBIPAKCHUH.

OKpyraarTh JI€UCTBUTEIbHBIC YHMCJA, BBINOJHATH MPUKUIKY pe3yJibTaTa
BBIUHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHeHMS U HEpaBeHCTBA



Pemlare JiMHEMHBIE M KBAaApPATHBIE YPAaBHEHMS, YPAaBHEHUs, CBOMSIIMECH K
HUM, IPOCTENIINE TPOOHO-PAIIMOHAIBHBIE YPABHEHHS.

Pemate cucremsl BYX JMHEWHBIX YPAaBHEHUU C JABYMS IIEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHHUM, B KOTOPBIX OJJHO YPABHEHUE HE SBISACTCS JTUHEHHBIM.

Pemarp TekcTOBBIE 3aauM  aJreOpauvyeckuM CHOCOOOM € MOMOIIBIO
COCTABJICHUs YPABHEHUS UJIM CUCTEMBI JIBYX YPABHEHUU C IBYMsI IEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE UCCIIEIOBAHUS YPABHEHUM U CUCTEM YPaBHEHUU, B
TOM YHCJI€ C IPUMEHEHUEM IrpapUueCcKUX MPEACTaBICHUN (yCTaHAaBIMBATh, UMEET
JY YpaBHEHWE WM CUCTEMa YPABHEHUM PELICHUS, €CIM MMEET, TO CKOJIbKO, U
mmpouee).

PemaTe nuHElHbIE HEpPaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, H300paxKaTh
pelIeHre HEPABEHCTB HA YUCJIOBOM NPSMOM, 3aIIMCHIBATH PEIICHHE C IOMOIIBIO
CHUMBOIJIOB.

Pemlarb  cuCTeMBl  JIMHEHMHBIX  HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIIOYAIOIIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHUE CHCTEMBbI
HEPABEHCTB HA YUCJIOBOM NIPSMOM, 3aIIMCHIBATh PELIEHNE C IIOMOILIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUN PA3JIMYHBIX 331a4.

DOyHKUIMHA

Pacno3naBaTh (QyHKIMM U3y4eHHbIX BHUJO0B. lloka3piBaTh cxemMaTHUeCKU

pacIoyio’keHNe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB GyHKImit Buga: y = KX, y
=kx+b, y=kix,y=ax2 + bx + ¢,y =x3,y =X, y = |x|, B 3aBucumoctu ot
3Ha4YE€HUU KOA(DPUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U HM300paXaTh CXEeMaTUYECKU TpapUKHA KBAIPATUUHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 1O UX TpaduKaM.

Pacno3naBaTh kBagpaTuuHyo QyHKIUIO 110 GopMylie, TPUBOIUTH MPUMEPHI
KBaIpaTUYHBIX (PYHKLMIA U3 peabHOM )KU3HU, PUZUKHU, T€OMETPHH.

Yuc/ioBble MOCIEA0BATEIHLHOCTH H IPOTPeCCU U

Pacno3naBaTh apuMeTHUECKYyI0 M TE€OMETPUYECKYI0 MpPOrpeccud MpH
pa3HBIX CIIOCO0aX 3a/laHuUs.

BbINONMHATE  BBIUMCICHHUS C HUCHOJb30BaHUEM (GopMyln N-ro 4jeHa
apru(PpMETUIECKON U reOMETPUUECKON MPOrpeccCuii, CyMMbI IEPBBIX N UJICHOB.

N300pakath 4jeHbl MOCJIEI0BATEIbHOCTH TOYKAMU HA KOOPJMHATHON
IJIOCKOCTH.

Pematp 3agaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEI0BATEIBHOCTSIMHU, B TOM
YHCclie 3a7aud U3 peaqbHON KU3HH (C MCIOIb30BAaHUEM KaJbKYISATOPa, HU(GPOBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NporpamMmbIl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
1 Yucna u BeIuKCIeHUs. ParinoHanbpHbIe o5 1 bubmuorexa [JOK
yucia https://m.edso0o.ru/7f415b90
bubmuorexa [JOK
2 AnreOpandecKkue BhIpaKEHUS 27 1 httos://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 ¥ PaBHCHHS H HEPABCHCTBA 20 ! https://m.edso0o.ru/7f415b90
bubmuorexa [JOK
4 Koopmunarst u rpagukn. Cyniuan 24 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
> TosTopenne 1 obodwmenHe 6 1 https://m.edso00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 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

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. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 bubmuorexa [JOK
[IOKa3aTesemM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BhIPAKECHHUS. 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. CUCTEMBI 13 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 Oynictan. THCIOBLIC pyHKLMH o 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 5 0



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

9 KJIACC

KoJunyecTBO 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 bubmuorexa [IOK
yucia https://m.edso00.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PAaBHEHUS 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
> Y 6 https://m.eds00.ru/7f419d08
bubmmoreka IIOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edsoo0.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 18 1 bu6nmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



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

IToypouHoe muianupoBanue 7 Kiace

Tema, conepxanue

XapakTepucTHKa OCHOBHBIX
BUJOB JICITEILHOCTH

HaszBanue ypokon

[Tnanupyemas
naTa
MIPOBEACHUS

daxkTnueckas
marta
MIPOBEACHUS

Benenue B anredpy

JInHeitHoe ypaBHEHUE C OJHOM
MIEpEMEHHOHN

Pemenue 3a1a4 ¢ mOMOLIBIO
YpaBHEHUM.

JlpoOu OOBIKHOBEHHBIE H
JECATUYHBIC, TIEPEeX0] OT OJHOU
(dbopMBI 3amucu Ipodeit K APYyTroi.
[loHATHE palMOHATBLHOTO YHUCIIA,
3aIuCh, CpaBHEHHE,
YIOPSIOYMBAHUE PAIMOHATBHBIX
YHUCEIL. Apudmernueckue
JICUCTBUSL C  paAlMOHAIBHBIMU
Pemienne 3amau  u3
peanbHON MPAKTHKU HA 4acTH, Ha
Ipoowu.

Crenenp ¢ HaTypaJbHbIM

qucCJiaMu.

MoKa3aTelIeM: OIIPENCIICHHE,
npeoOpa3oBaHUe BBIPAKEHHN Ha
OCHOBE ONpPEACIICHUS, 3alUCh
O6onpmux  uyucen. IIponeHTsl,
3aMuch MPOICHTOB B BUJE APOOH
U IpoOu B BUJE MPOIEHTOB. TpH
OCHOBHBIE 33Jlauyd Ha IMPOLICHTHI,
peleHne 3aJad U3  peaTbHOU
MPAKTUKH.

[Ipumenenre  mpU3HAKOB
JNETUMOCTH,  PAa3J0KEHUE  Ha
MHOKHUTEJIN HATypaJIbHBIX YUCET.

PeanpHBIC 3aBHCHMOCTH, B

1.YncnoBble BEIpaXKEHUSI.

2.byKBEHHbIC BBIPAYKCHMUSI.

3.YucnoBeile u  OYKBEHHBIC
BBIPAXKCHUSI.
4.YucnoBeie u OyKBEHHBIC
ypaBHEHHUSL.

5 IloHgaTue MTMHEWHOTO
YpaBHEHUS C OJTHOM
IIEPEMEHHOM.

6.JIuneliHOe ypaBHEHHE C
OJIHOM ITIEPEMEHHOM.

7.JIlnHeliHOE  ypaBHEHHE ¢
OJTHOM MEPEMEHHOI,
cojiepxariee 1poou.

8.JIuHeliHOE  ypaBHEHHE C

OJIHOM MIEPEMEHHOMN c
MOJTyJIEM.

9.JluHeitHOe  ypaBHEHHE C
OIHOM IIEPEMEHHOMN c
MapaMeTPOM.

10.Pemenue 3a7a4 c

TMOMOIIBI0 YPABHEHHUIA.

11.Pemenne 3a7a4 C
IIOMOIBKD  YPAaBHEHUN  HA
NBIOKEHUE.

12. Pemenme 3amau C
IIOMOILBK YPABHEHUI

13.Pemenne 3a71a4 C




TOM YHuClIE TpsiMas U oOparHas
IIPOIOPLIMOHAIBHOCTH.
YpaBHeHue,
YPaBHEHHH, IIpaBUJIa
npeoOpa3oBaHus ypaBHEHHUS,

PAaBHOCUIILHOCTb YPaBHEHU.

JluneitHoe ypaBHEHUE C
OJTHOH MIEPEMEHHOM, YHUCIIO
KOpHEH JIMHEHHOIO YpaBHEHWS,
pelIeHUe JIMHEMHBIX ypaBHEHUM.
CocraBieHne  ypaBHEHUH 11O
yCcIOBUIO  3amaud.  Pemenue
TEKCTOBBIX 3a/7ad C IIOMOUIbIO
YpPaBHEHUU.

KOPEHb

MOMONIBbIO YPaBHEHH

14.0600marmuii ~ ypok 1o
TeMme: «JIuHeilHoe ypaBHEHUE
C OJTHOM IEPEMEHHOMN

15.KonTpoabHasi padora mo

TEeMe: «JIuneiiHoe
YpPaBHeHUe c OTHOM
1nepeMeHHOon»

ToxIeCTBEHHO PABHBbIE
BbIpaxeHus. Toxaecrsa.

CreneHb ¢ HaTypaJIbHBIM
HoKa3aTeseM.

CBoiicTBa CTENEHH C

HaTypaJIbHBIM IT1OKA3aTCJICM.

OHOWIEHBI

IIepemenHsle, YUCII0BOE
3HaYEHUE BBIPAXKECHUS c
[IEPEMEHHOM. Homyctumelie
3HAUEHUs IIEPEMEHHBIX.
[IpencraBnenue 3aBUCUMOCTH
MEX1y BeJIMYMHAMH B  BUJE
¢dopmynbl.  Bblumcnenus — mo
bopmynam. [IpeobpazoBanue
OYKBEHHBIX BBIPAYKEHUH,
TOXKJIECTBEHHO paBHBIE
BBIPAXKECHMUS, paBUJIa
npeoOpa3oBaHus CyMM u
MIPOU3BEICHUN, IpaBuiia

PACKpBITHSI CKOOOK U TIPUBEICHHS
MOI00HBIX CIIaraeMbIX.
CaoiicTBa  cTemneHH c

16.ITousiTHE TOXKAECTBEHHO
PABHBIX BBIPAKEHUH.

17.Toxnectna.

18.ITousATHE CTEIIEHU C
HATypaJbHbIM MOKA3aTEIIEM.

19. Crenens ¢ HaTypalbHBIM
HIOKa3aTeseM.

20. CreneHsb ¢ HaTypalbHBIM
HoKa3areneM

21.CBoiicTBa CTEIEHA

C HaTYpaJIbHBIM [TOKA3aTEJIEM.

22.1TpuMeHeHne CBOWCTB
CTETIeHH JUIsI TpeoOpa3oBaHus
BBIPa)KECHMII.

23 .OnHOYWIEHEI

24 JleiicTBus Hax
OJTHOYWICHAMM.




MHoro4ieHbl

Clo)XeHU€E U BEIYUTAHUE
MHOTOYJIEHOB.

VYMHOXKEHNE OTHOUJIEHA HA
MHOT'OUWIEH.

YMHOXKX€HHE MHOTOYJIEHA Ha
MHOT'OYJICH

PaziosxeHne MHOrO4JIEHA Ha
MHOXUTENN. BeiHeceHe

001I1ero MHOXKUTENSA 32 CKOOKH.

HATypaAJIbHBIM II0OKa3aTEIIEM.

OnHouseHsbI u
MHOTOYJICHBI. Crenenb
MHOT'OYJICHA. Crnoxenue,
BBIUUTAHUE, YMHOKEHUE
MHOTOWIECHOB. Dopmyiibl
COKpalI€HHOI O YMHOKEHUS:
KBaZpaT CyMMBI M  KBajapar
pasHoctu. @DopMmysla pa3HOCTH
KBaJpaToB. Pasnoxenue

MHOI'O4JICHOB Ha MHOXXUTCJIN.

25.MHOro4wieHEl

26.Ci10)KEHIE U BEIYUTAHUE
MHOT'OYJIEHOB.

27.]J1oka3aTenbCTBO TOKICCTB,
COJICPIKAIIMX CIIOXKCHHUE U
BbIYUTAHUEC MHOI'OYJICHOB.

28.006001maromuii ypok 1mo
TeMe: «CBOICTBA CTEIIEHHU C
HaTypaJbHBIM TTOKA3aTeIEeM)»

29.KoHTpoJbHas padoTa no
Teme: «CBOICTBA CTENEHH C
HATypaJbHbIM
NoKa3aTeJaemM»

30. YMHOXEHME OTHOUICHA HA
MHOTOYJIEH.

31. YMHOXXeHHE OHOUIIEHA HA
MHOTOYIEH.

32. YMHOXXEHHE OJHOYIIEHA Ha
MHOTOYIEH.

33. YMHOXEeHUE MHOTOYJIEHA
HA MHOTOYJIEH

34. YMHOXEHUE MHOTOYJIEHA
HA MHOTOYJIEH

35. YMHOXEeHUE MHOTOYJIEHA
Ha MHOTOYJIEH

36. YMHOXEHUE MHOTOYJIEHA
HA MHOTOYJIEH

37. PaznoxxeHrue MHOTOWIEHA
Ha MHOXKHTeNnH. BeiHecenne
00II1eEr0o MHOKHUTEIIS 3a
CKOOKH.

38. Paznosxenne MHOrOWIeHA
Ha MHOXXHUTENN. BeiHeceHue
00II1eEro MHOXHUTEINA 3a




CKOOKH.

39. Pa3znosxkeHrue MHOTOWIEHA
Ha MHOXHTENH. Beinecenne
00I11eEro MHOKHUTEIIS 3a
CKOOKH.

Pa3noxxenne MHorouszeHa Ha
MHOXXUTEIN. MeTon
TPYIIHUPOBKH.

40. Pa3znoxxeHre MHOTOWwiIieHA
HAa MHOXHUTEIUA. MeTox
CPYNIIUPOBKH.

41. Pa3noxeHrne MHOrowicHa
Ha MHOXXUTEIN. MeTon
TPYIITUPOBKH.

42. Pa3znoxxeHre MHOTOWICHA
Ha MHOKUTEIU. MeTox
TPYIIUPOBKHU.

43.KouTpoJsbHas padoTa mo
Teme: «Pa3znokenue
MHOIroO4YJIeHA Ha
MHOKHTEJIN

IIpousBeneHne CyMMBI U
Pa3HOCTH IBYX BBIPAXKCHUMU.

44. IIpousBeieHUE CYMMBI U
Pa3HOCTH JIBYX BBIPAKECHUM.

45. IlpousBeneHue CyMMBbI U
Pa3HOCTH JBYX BBIPAKEHHH.

46. IlpousBeneHue CyMMBbI U
Pa3HOCTH JBYX BBIPAXKEHHH.

Pa3HocTh KBaspaTOB IBYX
BBIPAKECHUI.

477. Pa3HOCTb KBaJpaTOB JIBYX
BBIPAKCHUI.

48. Pa3HOCTb KBaJpaTOB JIBYX
BBIPAKCHUI.

KBagpaTt cymMbl 1 kBagpar
Pa3HOCTH JBYX BBIPAKCHUU.

49. KBaapar cyMMBbI M KBaapaT
Pa3HOCTH JBYX BBIPAXKEHUM.

50. KBagpaT cymMMBbI U KBajpaT
Pa3HOCTH JIBYX BBIPAKEHUH.

51. KBagpaTt cyMMBI U KBajipaT
Pa3HOCTH JIBYX BBIPAKEHUM.




52. KBagpaT cymMMBbI U KBajpaT
Pa3HOCTH JBYX BBIPAKCHUM.

[Ipeobpa3zoBanre MHOTOUJICHA
B KBaJpaT CyMMBbI WU
Pa3HOCTU JIBYX BBIPAXKCHUIA.

53. IlpeobpazoBanue
MHOTOYJIEHA B KBaJIpaT CyMMBI
WIHM Pa3HOCTH JBYX
BBIPAKCHUIA.

54. TIpeobpazoBanue
MHOTOYJIEHA B KBAJIpaT CyMMBI
WIHM Pa3HOCTH JBYX
BBIPAKCHUI.

55.06006marommit ypok 1mno
TeMe: «PopMyIIbl
COKPAIIEHHOT'O0 YMHOXCHUS

56.KonTpoJbHasi pabora no
TeMe: «PopmyJibl
COKPAIEHHOT0 YMHOKEHUSI»

CymMa u pa3HOCTb KyOOB IBYX
BBIPAKCHU.

57. Cymma u pa3HOCTb KyOOB
JIBYX BBIpQKCHUH

58. Cymma u pa3HoCTbh KyOOB
JIBYX BBIpQKECHUH

IIpuMeHeHne pa3nuIHbIX
CIOoCcO00B Pa3I0KEHUS
MHOTOYJIEHa Ha MHOKUTEIH.

59. IlpumeHeHue pa3auuHbIX
CIOCOOOB Pa3I0KEHHS
MHOTOWICHA HA MHOXHTEIIN

60. IIpuMeHenue pa3Iu4HbIX
CIOCO0O0B PA3I0KEHUS
MHOT'OUYJIEHA HA MHOYKUTENIN

61. IlpumeHeHue pa3nuyHbIX
CIOCOOO0B Pa3I0KEHHS
MHOTOYJICHA Ha MHOKHTEIN

62. IIpuMeHenue pa3Iu4HbIX
CIIOCO0O0B PA3IOKEHUS
MHOT'O4JIEHa Ha MHOXKHTENN

63.IloBTOpeHue n
CHUCTEMaTHU3aI1sl TPOUIEHHOTO




Martcpuralia.

64. O6006maromuii ypok 1o
Teme: «PaznoxeHue
MHOIoO4JICHAa Ha MHOXUTCIIN»

65.KonTpoJsbHasi padora mo
TeMme: «Pa3znokenue
MHOTIOYJIeHAa HA

MHOKH TN

CBs3b MeXy BEIMYMHAMM.
DyHKIHUA.

CnocoOsI 3a1anus QYHKITUH.

['padux GpyHKINH.

Jluneitnast pynkuus, e
rpaduK U cBOICTBA.

Koopaunara Toukum Ha
npsiMoil. UucoBble IPOMEKYTKH.
Paccrosane  mMexay — AByMs
TOYKaMH KOOPAVUHATHOW IPSMOM.

[IpsmoyronbHas  cucrema
koopauHar, ocu Ox wu Oy.
Abcuucca U opAMHaTa TOYKHM Ha
KOOPJIMHATHOMN IUIOCKOCTH.
[Tpumepsl TpaduKOB, 3aTaHHBIX
dopmynamu. Ytenuwe rpaduxos
peabHbIX 3aBUCHUMOCTEM.
[lonatne  ¢ynkuun. ['padux
¢yakuu. CBolicTBa  (QYHKIIMIA.
Jluneitnas ¢yHkus, e€ rpaduxk.
I'papux  Pyakmuu  y = |X|.
I'padpuueckoe pelieHne
JIMHEWHBIX YPABHEHUN U CHUCTEM
JIMHEWHBIX YPABHEHUM.

66.CBs13b MEXKy BEJITMYMHAMH.
DyHKIHS.

67. CBsi3b MEXIY
BenuYMHaMu. OYHKIHSI.

68. Cr1oco05! 3aaHust
GyHKIHN.

69. Crioco05I 3aaHus
GbyHKIIN.

70. I'paduk GpyHKIUN.

71. I'paduk GpyHKInn.

72.JIunelinas ¢pyHKIus, €€
rpaduK 1 cBOICTBA.

73.JIuneiinas ¢pyHkuus, eé
rpaduk 1 CBOMCTBA.

74 .Jlunelinas ¢pyHKIus, €€
rpaduK 1 cBOicTBa.

75. Jluneiinas QyHKus, e
rpaduk 1 CBOMCTBA

76.006001maronuii ypok 1mno
teme: «DyHKIus»




77. KonTpoJbHasi padora mo
Teme: «DyHKIUD)

VYpaBHEHHUS C ABYMS
MepEMEHHBIMHU.

JIuHeitHoe ypaBHEHUE C IByMsI
NEPEMEHHBIMH U €T0 IpauK.

CucreMbl ypaBHEHHH ¢ AByMs
nepeMeHHbIMH. | paduueckuii
METO/]I PEIICHHS CHCTEM.

Pewenue cucrem JIMHENHBIX
YpaBHEHUN METOJIOM
MMOJCTaHOBKH.

JIuneiiHOe ypaBHEHHE C
ABYM: NNEPpEMCHHBIMU U €ro
rpadux. Cucrema JBYX

JIMHEHHBIX YpaBHEHUH C JBYMs
nepeMeHHbIMU. Pelienue cucrem

ypaBHEHUI crocooom
MOJICTAaHOBKHU. [Tpumepst
peUIeHUs] TEKCTOBBIX 33/a4 C

MMOMOIIBIO CUCTEM YPABHEHUU.

78. YpaBHEHUS C IByMS
TepeMEHHbIMU

79. YpaBHeHuUs C IByMs
TepeMEHHBIMU

80. JIuneitHOE ypaBHEHUE C
JBYMSI IEPEMEHHBIMU U €0
rpaduk.

81. JIuneitHoe ypaBHEHUE C
IBYMsI IEPEMEHHBIMU U €T0

rpaduk.

82. JIuneitHoe ypaBHEHUE C
JBYMsI IEPEMEHHBIMU U €T0
rpaduk.

83. Cuctembl ypaBHEHMI ©
JIBYMsI IEPEMEHHBIMHU.
I'paduueckuii MeToa pereHus
CUCTEM.

84. Cucrembl ypaBHEHMI ©
JBYMsI IEPEMEHHBIMHU.
I'paduueckuit MmeTos pereHus
CUCTEM.

85. Cucrembl ypaBHEHMI ©
JBYMsI IEPEMEHHBIMHU.
I'paduueckuit MeTos pereHus
CUCTEM.

86. Pemenue cucrem
JIMHENHBIX YPAaBHEHUN
METOOM IOJCTAHOBKH.

87. Pemenue cucrem
JIMHEUHBIX YPaBHEHUN
METOJOM IMOJCTaHOBKH.




Penrenue cucrteM THMHEHHBIX
YpaBHEHU METOJIOM
CII0KEHUA.

88. Pemenue cucrem
JIMHEHHBIX YPaBHEHUN
METOJOM CIOXKEHHUSL.

89. Pemenue cucrem
JMHEWUHBIX YpaBHEHUH
METOJOM CJIO’KECHHUSI.

Pemenue 3a1au ¢ mOMOIIBIO

CHCTEM JIMHECHHBIX ypaBHeHHfI.

90. Pemenue cucrem
JIMHEHHBIX YPaBHEHUN
METOJOM CIOXKECHHUSL.

91. Pemrenue 3amau ¢
IIOMOIILIO CUCTEM JTUHENHBIX
YpaBHEHUH.

92. Pemienue 3amay ¢
IIOMOIIBIO CUCTEM JIMHENHBIX
YpaBHEHUH.

93. Pemrenue 3amau ¢
[IOMOIIBI0 CUCTEM JIUHEHHBIX
YpaBHEHUM.

94. Pemienue 3amay ¢
IIOMOIIBIO CUCTEM JIMHEUHEIX
YPaBHEHHH.

95.00600maronuii ypok mno
Teme: «CHUCTEMBI IMHESHHBIX
YPaBHEHHIA C IBYMsI
HepeMeHHBIMI/I»

96.KonTpoJsbHasi padora
ypok mo teme: «CucreMsl
JIMHEeMHBIX YPABHEHHUI ¢
ABYMS INIEPEMECHHBIMU»

97. O6obmaroiee
TTOBTOPEHHE Kypca anreOpsl 7
KJacca.

98. O6oo6IIaromIee




MOBTOpPEHHE Kypca anreopsl 7
KJjlacca

99. Utorosas KOHTpOJIbHAs
pabora 3a Kypc 7 Kinacca

100. UtoroBsIii ypox

101.Pe3eps na BIIP

102.Pe3epn

8 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Hara uupposeie
Tema ypoka Kontpoabnubie IIpakTnyeckue
n/n Bcero u3ydyeHusi  o0pa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
1 KBagpartHblii KOpeHb U3 YnCIa 1 bubmmorexa [JOK
P P https://m.edso0.ru/7f42d452
bubmuorexa [JOK
2 IT 1
OHATHE 00 MPPAIHOHATLHOM HHCIe https://m.edsoo.ru/7f42eaaa
3 JlecsiTuuHbIe TPUOTUKCHUS 1
HPPAIMOHATIBHBIX YHCET
4 JlecaTUUHBIE TPUOINKEHUS 1



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

HMPPALMOHAIIBHBIX YUCET

5 JleiicTBUTEIbHBIC YKCTIA
CpaBHeHUE IEHCTBUTEIBHBIX YUCEI
CpaBHeHUE IEHCTBUTEIBHBIX YUCEIT
3 Apudmernaeckuii KBaJapaTHBII
KOPEHb
9 YpaBHeHHE BHIA X = a
10 CaoiicTBa apudmeTnyecKkux bubnunoreka [JOK
KBaJIpaTHBIX KOpHEH https://m.edso0.ru/7f42d862
1 CaoiicTBa apupMeTHIECKUX bubnuotexa [JOK
KBaJIpaTHBIX KOpHEH https://m.edso0.ru/7f42d862
[IpeoOpa3oBaHUe YHCITOBBIX
12 BBIPXKECHHH, COJEPIKAIINX bubmmorexa [JOK
p » CONCPRatll https://m.edso0.ru/7f42dd26
KBaJIpaTHBIC KOPHU
[Ipeobpa3oBaHre YHCTOBBIX
13 BBIpAYKEHUI, COJIepIKaIIUX bubmmorexa [JOK
P > CoAEpAat https://m.edsoo.ru/7f42ded4
KBaJIpaTHBIC KOPHH
[Ipeobpa3oBaHre YHCTOBBIX
14 BBII) a)KI;HI/II?'I coAepKaIInX bubmmorexa [OK
P > ConCpHat https://m.edsoo.ru/7f42e0be
KBaJIpaTHbIE KOPHU
[TpeobOpazoBaHme YUCTOBBIX
15 BBIPYKEHU, COJIepIKaIIUX bubmmorexa [OK
p » COACpARAIL https://m.edso0.ru/7f42e262
KBaJIpaTHbIE KOPHU
16 CremneHs C 1ebIM TTOKa3aTeneM bubmorexa HOK
1 https://m.edsoo.ru/7f4354a4
CrangapTHas 3aluch 4ncia.
bu6mmorexa [IOK
17 Pa3mepsr 00bEKTOB OKPYIKAIOIIETO

MHupa (OT QJICMCHTAPHBIX YaCTHUILL 10

https://m.edsoo.ru/7f436098



https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098

KOCMHUYECKHX 00BEKTOR),
JUTUTENILHOCTH TIPOIIECCOB B
OKpYIKaroIieM MHUpe

18 CBolicTBa CTENEHH C LIEJIBIM bubmuorexa [JOK
[I0Ka3aTesemM https://m.edso00.ru/7f435648

19 CBOMCTBA CTEIIEHU C LEIbIM bubmuorexa [JOK
[IOKa3aTeleM https://m.edso0.ru/7f435648

20 CBolicTBa CTENEHH C LIEJIBIM bubmuorexa [JOK
MoKa3areyieM https://m.edso00.ru/7f435648

91 CBolicTBa CTEIIEHH C IIEJIBIM bubmuorexa [JOK
[IOKa3aTesemM https://m.edsoo.ru/7f43599a

99 CBoiicTBa CTENEHH C LIEJIBIM bubnnoreka [JOK
MOKa3aTeleM https://m.edsoo.ru/7f435ed6

23 KBanpathslii TpéxusieH

24 KBanpathslii TpéxusieH

o5 PasnoxxeHue kBaapaTHOro bubnnorexka [JOK
TPEXYIEHA HA MHOXHUTEIU https://m.edsoo.ru/7f42fd38

26 Paznoxxenue kBagpaTHOTO bubnmnorexa [JOK
TPEXUIIEHA HA MHOKUTEIIN https://m.edsoo.ru/7f42fd38
KonTponbHas paboTa mo Temam

27 "KBanpatnsle kopHu. CTeneHu. bubmmorexa LIOK
KBapaTHbLii Tpexich” https://m.edso0.ru/7f42ec80

bubnnoreka [JOK

28 Anrebpanecia Apodk https://m.edsogru/7f430382
JlomycTuMble 3HAYEHUS

29 MEPEMEHHBIX, BXOSIINX B
anredpanvecKe BbIpaKeHUs

30 JlonycTUMBbIE 3HAYEHHUS



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
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382

MIEPEMEHHBIX, BXOJISIINX B
anrebpanvecKue BbIpaKeHUs

31 OCHOBHOE CBOWCTBO bubmuorexa [JOK
anredbpanveckoi qpoou https://m.edso0.ru/7f4308e6
N bu6mmoreka [IOK
2
3 Coxpamerne 1podeii https://m.edsoo.ru/7f430a8a
N bu6mmoreka [IOK
33 Coxpamerne 1podeit https://m.edsoo.ru/7f430f44
. bubnuorexa [JOK
34
Coxpauerne apodeit https://m.edsoo.ru/7f430f44
35 CrnoxxeHue, BBIYUTAaHUE, YMHOKEHHUE bu6mmoreka [IOK
U JIeTICHUE anreOpandecKux apooei https://m.edsoo.ru/7f43128c
36 CnoxxeHue, BBIYUTAHUE, YMHOKEHUE bu6mmoreka [IOK
U JICJICHHE alireOpandecKux Apooei https://m.edso0.ru/7f4315c0
37 CrnoxxeHue, BBIYUTaHUE, YMHOKEHUE bubnuorexa [JOK
U JICJICHHE alireOpandecKux Apooeit https://m.edso0.ru/7f4318c2
38 CrnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bu6mmoreka [JOK
U JICJICHHE alNreOpandecKkux Apooeit https://m.edsoo.ru/7f431a20
[Ipeobpa3oBaHue BbIpaxeHUH,
39 COJIeprKaIlUX alreopandecKue bubmmorexa [IOK
P P https://m.edsoo.ru/7f43259c
npobu
[Ipeobpa3oBaHue BbIpaxeHHH,
40 COJIepKaIlUX allreopandecKue bubmmorexa [TOK
P P https://m.edso00.ru/7f432736
npobu
[IpeobOpazoBanHme BBIpAXKEHUH,
41 coJiepKaInx ajareopanvyecKkue bubmorexa HOK
https://m.edso00.ru/7f432736
npobu
42 KonTponbhas pabota no teme bubnnorexa [JOK



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
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736

"Anrebpanueckas 1poon"

https://m.edsoo.ru/7f431d36

43 K bu6mmoreka [IOK
BA/IPATHOE ypapHerie https://m.edso0o.ru/7f42eela
44 H KBJIpaTHOE YpaBHEHUE bubmmorexa [JOK
CHOMHOE (BAAPATHOT YP https://m.eds0o.ru/7f42eela
45 0 bubmuoreka [JOK
CHOJHOE KRA/PATHOE YPaBHEHHC https://m.edsoo.ru/7f42eela
46 dopmysa KOpHEH KBaJpaTHOTO bubmumorexa [IOK
ypaBHEHUs https://m.edso0.ru/7f42f158
47 @opMyita KOpHEH KBaJPATHOIO bubnuoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f42f3f6
48 ®opMyia KOpHEW KBAaJPATHOTO bubnuorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f42f5a4
bu6mmoreka [IOK
49 Teopema Buera https://m.edsoo.ru/7f42fefQ
bubmuorexa [JOK
>0 Teopema Buera https://m.edso0.ru/7f430076
51 Pelrenre ypaBHEHUH, CBOAAIIUXCS K bubnnoreka [JOK
KBaJpaTHBIM https://m.edsoo.ru/7f43c542
59 Pemenue ypaBHeHMi, CBOOAIIUXCA K bu6mmoreka [IOK
KBaJIPaTHBIM https://m.edso00.ru/7f43c3d0
53 ITpocreiimme npoGHO- bubnuoreka [IOK
palMOHAIbHBIE YPABHEHUS https://m.edso0.ru/7f4328c6
54 [Ipocreiimme npoGHO- bubmmoreka [IOK
paLKOHAIbHBIE YPABHEHUS https://m.edsoo.ru/7f432b6e
Pemrenne TeKCTOBBIX 3a7a4 C bu6mmorexa [IOK
55 .
MOMOIIBIO KBAJPaTHBIX YPAaBHEHUI https://m.edsoo.ru/7f42f75c
56 Pemienne TeKCTOBBIX 33134 C bu6nmoreka [JOK



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
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

IIOMOILBIO KBAIPATHBIX YPABHEHUN

https://m.edsoo.ru/7f42f8f6

S7

58

59

KontponbHas pabora no teme
"KBanpaTHbsle ypaBHeHuUs"

JIuHeitHOE ypaBHEHUE C IBYMsI
MePEMEHHBIMHU, €ro rpaduK,
MIpUMEpPHI PElIeHUs YPaBHEHUN B
LEeBIX YUCITaX

JIuneitHOE ypaBHEHUE C IBYMsI
MePEMEHHBIMH, ero rpaduK,
MIpUMEpPHI PElIeHUs YPaBHEHUN B
LEeBIX YUCITaxX

bu6mmoreka [IOK
https://m.edsoo.ru/7f4301f2

60

JIuHenHoe ypaBHEHHE C IByMS
MIePEMEHHBIMH, ero rpaduK,
MIPUMEpPHI PEIIeHUs YPaBHEHUN B
LEeBIX YUCITaxX

61

Pemrenne cucreM nByX JIMHEWHBIX
YPaBHEHUH C JBYMS IEPEMEHHBIMU

62

63

Pewrenue cucreM AByX JIMHEWHBIX
YPaBHEHUH C JBYMS IEPEMEHHBIMU

Pemenue cucrem 1ByX JTUHEHHBIX
YpaBHEHUH C IByMs IEPEMEHHBIMU

64

[Ipumeps! penieHus cucrteM
HEJIMHEHHBIX YPABHEHUH C ABYMS
[IEPEMEHHBIMU

65

66

[Ipumeps! penieHus cucrteM
HEJIMHENHBIX YPABHEHUH C IBYMS
IIEPEMEHHBIMU

I'paduueckas MHTEpIIpEeTALIS

bu6nmoreka [JOK



https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

YpaBHEHUS C JBYMS IEPEMEHHBIMU U
CHUCTEM JIMHEHHBIX YPABHEHUU C
JBYMsI IEPEMEHHBIMU

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

I'paduueckas MHTEpIIpETAIIS
YpaBHEHHUSI C ABYMS IEPEMEHHBIMU U

bubmuorexa [JOK

o7 CUCTEM JIMHEHHBIX YPABHEHUH C https://m.edso0.ru/7f43d6d6
IBYMS IEPEMEHHBIMU
68 Pemenne TekCcTOBBIX 3a1a4 €
ITIOMOILBIO CUCTEM YPAaBHEHUI
69 Perienue TekcTOBBIX 3aa4 C
MIOMOILBIO CUCTEM YPABHEHUI
70 Pemenne TekcTOBBIX 3a1a4 ¢
IIOMOILBIO CUCTEM YPABHEHUI
71 UucnoBble HEPABEHCTBA U UX
CBOMCTBA
79 YucnoBble HEPABEHCTBA U UX
CBOMCTBA
73 HepaBeHCTBO ¢ 0/1HOM ITepeMeHHOMI
74 JInnelinble HEPABEHCTBA C OJTHOM bubnmnorexa [JOK
IIEPEMEHHOMN U UX pELICHUE https://m.eds00.ru/7f42c692
75 JInHeliHbIE HEPABEHCTBA C OTHOU bubnnoreka [JOK
[IEPEMEHHON U UX pELICHUE https://m.edsoo.ru/7f42c840
76 JInHeHbIe HEpaBEHCTBA C OJJTHOM
IIEPEMEHHOMN U UX pEIICHUE
77 CucreMpl TMHEVHBIX HEPABEHCTB C bubnuoreka [IOK
OJIHOM NIEPEMEHHOM U UX PEILICHUE https://m.edsoo.ru/7f42cb88
78 Cucrembl TMHEHHBIX HEPABEHCTB C bubnuotexa [JOK

OJIHOM MEPEMEHHON U UX PELICHUE

https://m.edsoo.ru/7f42cd2c



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c

CucreMbl TMHEMHBIX HEPABEHCTB C

79
OJIHOM MEPEMEHHON U UX PEIIECHUE
N300paxeHune penieHus TMHSHHOTO
80 HEPAaBEHCTBA U UX CUCTEM Ha bubmmorexa [TOK
papete N https://m.edso0.ru/742c9e4
YHCIIOBOM MPSMOIA
N3o0pakeHue pemeHus THHEHHOTO
81 HEPaBEHCTBA M UX CUCTEM Ha bubmorexa LHOK
p . . https://m.edsoo.ru/7f42c9e4
YHCIIOBOM MPSMOIA
KonTponbHas pabota no Temam
82 "HepaBenctBa. Cucrembl
ypaBHeHUI"
bu6mmoreka [IOK
83 I1
OHATHE (yHKIIHH https://m.edsoo.ru/7f433c12
84 OO6nacTh ornpeieeHUus] © MHOXKECTBO bubnnorexa [HOK
3HaYeHUHN YHKINH https://m.edsoo.ru/7f433d84
85 CriocoOb1 3aanust pyHKIHIA
86 I'paduk pynkumm
87 CaoiicTBa QyHKINH, UX
oToOpaxkeHue Ha rpauke
88 UreHue u noctpoeHue rpadukoB
byHKIMIA
89 ITpumeps! rpadukoB GyHKINH,
OTPaXKAIOIIUX peaTbHbIE MPOIECChHI
OYHKIMH, OMMUCHIBAIONTUE MIPSMYIO H
90 06YI;TIII{ IPOTIO I/IOHaJ'II)HpI)Ie o bubmorexa HOK
PATHYIO HpoTopH https://m.edsoo0.ru/7f434bbc
3aBUCHUMOCTH, UX TpapuKu
91 ['unepbona
92 I'unepOona



https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc

bubmuorexa [JOK

— 2
93 Ipadux dyniuun y = x 1 https://m.edsoo.ru/7f4343e2
bu6mmoreka [IOK
— 2
o4 Ipadux dyniuun y =x 1 https://m.edsoo.ru/7f434572
OyHkun Yy =X2, Yy = X3,y =YX,y =
95 |x|'y? Zq)wicmey emeHZIe ’ 1 bubmorexa LOK
1P . P . https://m.edsoo.ru/7f434d38
YPaBHEHHI U CUCTEM ypaBHEHUI
Oyukmun Y =X2, Yy = X3,y =YX,y =
96 |X|'y}rI Z(bl/l‘ileCKOCy emeHZIe ’ 1 bubmorexa [JOK
> 1P . P . https://m.edso0.ru/7f434eb4
YpaBHCHHI U CHCTEM YpaBHEHHIA
[ToBTOpEHNE OCHOBHBIX MOHITUN U
97 METOJIOB KYPCOB 7 ¥ 8 KIIaCCOB 1 Bubmiorexa ITOK
P . ’ https://m.edsoo.ru/7f4371aa
000011eHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX MOHITUN U
98 METOJIOB KYPCOB 7 M 8 KJIIaCCOB 1 Bubmzorexa LIOK
#IOB XYP . ’ https://m.edsoo.ru/7f43736¢c
000011IeHNEe 3HAHUI
[ToBTOpEHUE OCHOBHBIX MOHITUN U
99 METOMIOB KYpCOB 7 U & Ki1accoB 1 Bubmzorexa LIOK
HOB X3P . ’ https://m.edso00.ru/7f437510
0000111eHNE 3HAHUHA
[ToBTOpEHUE OCHOBHBIX MOHITUN U
100 METOIOB KYpCOB 7 U & Ki1accoB 1 Brbmmozexa [IOK
HOB X3P . ’ https://m.edso00.ru/7f4376b4
000011IeHNE 3HAHUI
bu6mmoreka [IOK
101 HToroBast KOHTpOJIbHASA paboTa 1 httos://m.edsoo.ru/7f436b88
[ToBTOpEHUE OCHOBHBIX MOHITUN U
102 METOIOB KYPCOB 7 1 & Ki1accoB 1 Brbmrorexa [IOK
F10B KYP . ’ https://m.edsoo.ru/7f437858
000011eHNE 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102



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

[NPOT'PAMME




IoypouHoe muianupoBanue 9 kiaace

Coneprxanue o0yyeHHs Tema ypoka [Inanupyemas dakTHueckas
nara JaTta
IIPOBEACHUS IIPOBEICHUS

HepaBencrBa 21 yac

UucnoBbie HepaBeHCTBa U MX | 1.YncnoBble HepaBEeHCTBA.
CBOMCTBA.

Pemenue JIMHENHBIX
HEPABEHCTB C OJIHOM MEPEMEHHOM.
Pewmenme CHCTEM HHCHHBIX 2.Jloxa3zarenbCTBO HEPABEHCTB.
HEPaBEHCTB C OJHOW IIEPEMEHHOM.
KBanpatHbie HEpPABCHCTBA.
['padmyeckas WHTEpIpeTaLns

HCPAaBCHCTB U CUCTCM HCPABCHCTB C

3 .I[OKaSaTeJ'ILCTBO HCPABCHCTB.

ABYMS ICPEMCHHBIMMU. 4.OCHOBHBIC CBOMCTBA YHCIIOBBIX
HCPABCHCTB.

5. OCHOBHBIE CBOMCTBA YMCIIOBBIX
HEPaBEHCTB.

6.CnoxeHre 1 yMHOXKEHHUE YHCIOBBIX
HEPaBEHCTB.

7.011ecHUBaHNE 3HAYECHUSI BBIPAKECHUSI.

8.JlelicTBUsI HaJl HEPABEHCTBAMH.




9.HepaBeHCTBa ¢ OHOM NTEPEMEHHOIA.

10.Pemienne TMHENHBIX HEPABEHCTB C
OJIHOM MEPEMEHHOM.

11. YucnoBble MPOMEKYTKH.

12. PenieHue MMHEUHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM.

13. PemieHue nMHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM.

14. PemieHre TMHEWHBIX HEPABEHCTB C
OJIHOUM IIEPEMEHHOM.

15.CucreMbl TUHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM.

16. Pemtenne cucreM JIMHEHHBIX
HEPABEHCTB C OJIHOI MepeMEHHOM.

17. Pemiedue cuctemM TUHENHBIX
HEPaBEHCTB C OJHOU MEPEMEHHOM.

18. Penienne cucreM JITUHEHHBIX




HEPABEHCTB C OJIHOM NMEPEMEHHOM.

19. Pemenue cucteM TMHEHHBIX
HEPABEHCTB C OJIHOM NMEPEMEHHOM.

20.0600manmui ypok 1mo Teme:
«HepaBeHcTBay.

21.KonTpoJabHasi padoTa 1o teme:
«HepaBeHcTBa».

KBaaparuunas gpyHkums

32 gyaca

KBanpatuunas ¢yHkoms, e
rpa¢uk u cBoiictBa. IlapaGona,
KOOPJIMHATHI BEPIIMHBI apadoJIbl,
0Cb CHUMMETpPHH 11apadoIbl.

I'padukn Gyukmii: y = KX, y
=kx+ b y=kix,y=x3 y=1xy

= |X| u ux cBoiicTaa.

Pewats JIMHEHHBIE u
KBaJIpaTHbIE ypaBHEHUS,
YPaBHEHHs, CBOIAIIUECS K HHM,
npocreinme IpoOHo-
paloHaIbHbIE YPaBHEHUS.

Pemate CUCTEMBI JBYX
JUHENHBIX YPaBHEHHM C JByMs
NIEPEMEHHBIMM M CHCTEMBI JABYX
YPaBHEHUH, B  KOTOPBIX  OAHO

YpaBHEHUE HE ABISETCS JIMHEHHBIM.

22-1.I1oBTOpEHUE U PACIIUPCHUE
CBEJICHUI O PYHKIIUH.

23-2.IlocTpoeHue u 9reHue rpadukoB
GbyHKIHUH.

24-3 Haxoxnenue o61actu
oTmpeaeNeHus: U 00JIaCTH 3HAYCHUS

GbyHKIUY.

25-4.CBoiicTBa GyHKIUH.

26-5.Urenue rpadukoB GpyHKIUH.




Pemwlate TekcTOBBIE 3a1ayu
anreOpanyeckuM  cnocobom ¢
IIOMOILBIO COCTaBJICHUS YPABHEHUS
WIA CUCTEMbI JABYX YPaBHEHUH C
JBYMsI IEPEMEHHBIMH.

IIpoBoauTh IIPOCTEUILINE
UCCIICIOBaHUsl YPaBHEHUN U CHCTEM
yYpaBHEHMH, B TOM 4YHCIE C
IPUMEHEHUEM rpauuecKux
MPEJCTaBICHUI (ycTraHaBIIUBaTh,
UMEeT JM YpaBHEHUE WM cUCTeMa
YPaBHEHUH peIeHHs, €CIU HMEeT,
TO CKOJIBKO, U TIPOYEE).

27-6.IToctpoeHue u ureHue rpadpuka
KYCOYHOH (YHKITHH.

28-7. Iloctpoenue rpapuka GyHKIUHU Y
= kf(x) .

29-8. [loctpoenue rpaduka GyHKIUU
y = kf(x).

30-9. [Toctpoenue rpadukoB GyHKITHIHA
y=f(x) +buy="~(x+a).

31-10. ITocTpoenue rpadukoB HyHKIHHA
y=f(x) +buy="~f(x + a).

32-11. TlocTpoenue u yTeHue rpadukos
bynkuii y =f(x) + buy = f(x + a).

33-12.IlocTpoeHue u uTeHHE rpauKoB
bynkuii y =f(x) + buy = f(x + a).

34-13. KBagparuunas pyHkims, e€ rpa-
(UK U cBOICTBA.

35-14.TToctpoenue rpaduka
KBaJ[PaTUIHOUN (DYHKITHH.




36-15.IToctpoenue u ureHue rpaduka
KBaJpaTUIHOHN (PyHKITHH.

37-16. [TocTpoenue u ureHue rpaduxa
KBaJpaTUYHOHN (PYHKITHH.

38-17. [locTpoeHue u ureHue rpaduxa
KBaJpaTUIHOHN (DyHKITHH.

39-18.006006maromuii ypok 1o Teme:
«KBanparnunas ¢pynkuus. CBoiicTBa

GbyHKIUI.

40-19. KonTpoabHasi padoTa 1o teme:
«KBagparuunas ¢pynkuus. CpoiicTBa
byHxkumin».

41-20.Pemenrie KBapaTHBIX
HEPaBEHCTB.

42-21. Pemienue KBaipaTHBIX
HEpPaBEHCTB.

43-22. Penienue KBaapaTHbIX




HCPABCHCTB.

44-23. PenieHnne KBapaTHbIX
HEPaBEHCTB.

45-24 PenieHne CUCTEM KBaJIpaTHBIX
HEpPaBEHCTB.

46-25. Pemienue KBaipaTHBIX
HEPaBEHCTB.

47-26.Cucrembl ypaBHEHUH C IBYyMS
nepeMeHHbIMH. CIIocOObI pelieHusl.

48-27.Pemenune cucteM ypaBHEHHI
rpaduyecKuM crocoooM.

49-28.Pemenne cucteM ypaBHEHHI
METOIOM TTOZCTaHOBKH.

50-29.Pemienue cucteM ypaBHEHHH ¢
TIBYMSI TIEpEMEHHBIMH.

51-30. Pemenue cucreM ypaBHEHHUH C
JIBYMSI TIEpEMEHHBIMH.




52-31.06006maronmii ypok 1o Teme:
«KBaapatubie HepaBeHCTBA. CHCTEMBI
YPaBHEHUH C ABYMsI [IEPEMEHHBIMU.

53-32. KontpoJbHasi padoTa 1o reme:
«KBajgpaTHble HEpaBeHCTBA.
CucreMbl ypaBHeHM ¢ ABYMS
nepeMeHHbIMIY.

J1eMeHThI l'lpI/IKJ'[a)IHOﬁ MaTeM

atuku 21 yac

IIpusooums npumepul.
MaTeMaTUYECKUX MOJAEIEH
pealbHBIX CUTYAIUi; TIPUKIIATHBIX
3a/1a4; NPUOMKEHHBIX BEJIMYUNH;
UCIOJIb30BaHUsI KOMOMHATOPHBIX
MpaBUJI CyMMBI U TTPOU3BEICHNUS;
CIIy4aifHbIX COOBITH, BKIIIOUast
JIOCTOBEPHBIE M HEBO3MOKHBIE
COOBITHSI; OTIBITOB C
PaBHOBEPOSITHBIMHU HCXOIaMU;
MPEACTABICHUS CTATUCTUYECKUX
JIAHHBIX B BUJIEC TaOJUI, TUAarpamwm,
rpaduKoB; UCTIONBb30BAHUS
BEPOATHOCTHBIX CBOMCTB
OKPY’KaOIIMX SBICHUM.
Dopmynuposamy:

onpeoeneHus: abCOMIOTHON
MOTPEITHOCTH, OTHOCUTEILHON
MOTPEUTHOCTH, TOCTOBEPHOIO
COOBITHS, HEBO3MOYKHOT'O COOBITHS,
KJIACCUYECKOE OMpeJIeTIeHUE
BEPOSITHOCTH;

54-1.MaremaTr4ecKoe MOJICTUPOBAHHE.

55-2.Pemntenue 3ama4y Ha COCTaBJICHUE
YpaBHEHUH.

56-3. Penrenue 3a1a4 Ha COCTaBIICHUE
YPaBHEHHUH.

57-4 IlpolLeHTHBIE pacUETHl.

58-5.Pemenne 3a1a4 Ha MPOLICHTHI.

59-6.Pemenne 3a1a4d Ha MIPOICHTEI.

60-7.A0COMOTHASA U OTHOCUTEIbHAS

TOTrpCIIHOCTH.




npasuna: KOMOMHATOPHOE MPaBUIIO
CYMMBI, KOMOMHATOPHOE MPABUIIO
IPOM3BEACHUS.

Onucvieams 3Tabl pelLICHUs
IPUKJIAJHON 3a1aun.

THoscuame u 3anucvieames GOpMyILy
CJIO’KHBIX MpoLeHTOB. [IpoBoauTh
IIPOLICHTHBIE PACYETHI C
UCIIOJIb30BAHUEM CIIOXKHBIX
IIPOLIEHTOB.

Haxooums TO4HOCTH IPUOTMHKCHUS
1o TabmuIe NpruOIMKEHHBIX
3Ha4YeHU# BenuuuHsbl. Mcnonb3oBaTh
pasnuyHble POPMEI 3aITHCH
npuOIMKEHHOTO 3HAYCHUS
BennurHbL. OIEHUBATh
npuOIMKEHHOE 3HaYCHUE
BEJIMYHMHEI.

1Ipo6ooums ONBITHI CO CITyYalHBIMU
UCXO0/1aMHU.

[TosicHATH 1 3anTUCHIBATH (hopMyITy
HaXO0’KJICHUS YaCTOTHI CIIy4ailHOro
coObITHsl. OnuckIBaTh
CTaTUCTHUYECKYIO OLIEHKY
BEPOATHOCTH CIy4alHOT'O COOBITHSL.
HaxonuTh BepoSATHOCTB CIIy4aifHOTO
COOBITHSI B OIIBITAX C
PaBHOBEPOSITHBIMH UCXO/IaMHU.
Onucwvigams dTaIbl
CTaTUCTHYECKOTO UCCIIETOBAHMS.
OdopmisaTe HHGOPMAUIO B BUE
Tabmu u auarpamm. M3suekarsb
uH(pOpMaInIO U3 TabIUIL

u nuarpamm. Haxonuts u

61-8. AOCOJIOTHASA U OTHOCUTEJbHAA
MOTPELTHOCTH.

62-9.0cHoBHBIC TIpaBHIIa
KOMOWHATOPHKHU.

63-10.Pemenue npocremmx 3agay
KOMOWHATOPHKHU.

64-11. Pemenue mpocredmux 3aaa4q
KOMOWHATOPHKHU.

65-12. YactoTa u BEpOSTHOCTD
CIIy9aifHOTO COOBITHSI.

66-13. YacTtoTa 1 BEpOSITHOCTb
CITy4altHOTO COOBITHSI.

67-14. Knaccudeckoe onpeaeneHue
BEPOSATHOCTH.

68-15.Pentenne 3a1a4 Ha HAXOKICHUE
BEPOSITHOCTH.




MPUBOJUTH MPUMEPHI
MCIIOJIb30BAHUS CTATUCTUYECKHUX
XapaKTePUCTHK COBOKYITHOCTHU
JIAHHBIX: CpeJIHEEe 3HaUCHUE, MO/Ia,
pa3Max, MeauaHa BIOOPKHU.

69-16. Pewienue 3a1a4 Ha HAXOKIECHUE
BEPOSTHOCTH.

70-17.HayanbHble cBEIEHUS O
CTAaTUCTHUKE.

71-18.06paboTKa CTaTUCTUYECKUX
JIaHHBIX.

72-19.06paboTKa CTaTHCTHYECKUX
JaHHBIX.

73-20. O6o00maromumii ypok mo TemMe:
«DIIEMEHTEI HpHKJIaZIHOﬁ MaTeMaTHUuKN».

74-21. KoutpoJsbHas padora no reme:
«JJ1eMeHTbI NPUKJIATHOM
MaTeMATHKN».

YucaoBble mocjeaoBareabHocTu 21 yac

ITonsiTne YHUCIIOBOM
MOCJIEI0BATEIbHOCTH. 3ananue
MOCJIEA0BATENBHOCTH
PEKYPPEHTHOU bopmynoit 51
dbopmyI0ii N-TO YIeHa.

Apudmernueckas "
reoMeTpHUYecKas IIPOrPECCUH.

75-1.I1ousgaTre 4uciI0BOI
I1OCJIEI0BATENBHOCTH.

76-2.Yucnossie IIOCICI0OBATCIIBHOCTH.




Dopmysl N-ro 4jieHa

apudMeTHIeCcKOM U
reOMETPUUYECKOMN MpOrpeccuid,
CYMMBI IIEPBBIX N YJICHOB.
N3o0paxenue YJICHOB
apudMeTHIecKOoM u
reOMETPUUYECKOMN porpeccui
TOYKaMH Ha KOOpPAMHATHOMN
IIJIOCKOCTH. JInueiHbIi u
AKCIOHEHIHAIbHBIN pocr.

CrnoxxHbIe IMPOUCHTHI.

77-3.0npenencane apuMeTHIECKON
MIPOTPECCHM.

78-4.®opmyna N-To wieHa
apu(METHIECKON TIPOTPECCHUH.

79-5.Apudmerndeckas nmporpeccusi.

80-6. Apudmerraeckas mporpeccus.

81-7. ®opmymna cymMMBl N TIEPBBIX
YJIEHOB apu(PMETHUECKON IPOTPecCuu.

82-8. Cymma N nepBbIX 4IEHOB
apudmeru-
YECKOU IPOTPECCUH.

83-9. Cymma N mepBBIX YJICHOB
apupmeTH-
YECKOM MPOrPECCUH.

84-10. CymMa N nepBbIX YJICHOB
apu(MeTHyeCcKoil Mporpeccuu.

85-11.0npeneneHre reoMeTpruIecKon




MIPOrPECCUHU.

86-12.@opmyna N uieHa
reOMETPUYECKOMN MTPOTrPECCHUH.

87-13. ®opmyna n uieHa
reOMETPUYECKOMN MTPOTrPECCHUH.

88-14.®opmyna cyMMBI N TIEPBBIX
YJICHOB T'€OMETPUYECKOI TPOrPECCHH.

89-15. CymmMa N mepBBIX YWICHOB
reOMETPUYECKOM MPOTrPECCHUH.

90-16. CymmMa N mepBBIX YIEHOB
r€OMETPUYECKON ITPOTPECCUH.

91-17.®opmyna cyMMbl GECKOHEUHOM
r€OMETPUYECKON ITPOTPECCUH.

92-18. Cymma 6eckoHeuHOH
F€OMETPUYECKON ITPOTPECCHUH.

93-19. Cymma GeckoHEUHOM
r€OMETPUYECKON ITPOTPECCUH.




94-20.06006maronmit ypok 1o Teme:
«YHUCIIOBBIEC IOCIICAOBATEIIEHOCTHY.

95-21. KonrtpoJibHas padora no reme:
«YmncioBble NMOCTE10BATEIBHOCTH.

IloBTOpEeHne M cucreMaTusaums yueOHOro Mmarepuasa 7 4acoB

96-1.

97-2.

98-3.

99-4.




100-5.

101-6.UtoroBast KOHTpOJIbHAS paboTa.

102-7.TOTOBBII YPOK.




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Anrebpa, 7 kinace/ Mepansak A.L'., Ilononckuii B.b., Axup M.C.; noxa penakuueit
[Tononbckoro B.E., O01iecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
N3narensckuii nentp « BEHTAHA-I'PA®y»; AkuinoHepHOE 00I1IECTBO
«M3marensctBo «IIpocBemenue»

* Anrebpa, 8 kiace/ Mepznsak A.T'., Tlononckuii B.b., Axup M.C.; noa
penakiueit [Togonsckoro B.E., O61iecTBo ¢ orpaHnueHHON OTBETCTBEHHOCTHIO
N3narensckuii ieutp « BEHTAHA-TI'PA®y; AkiimoHepHOE 00IIECTBO
«M3marensctBo «IIpocBemenue»

» AnreOpa, 9 knacc/ Mepaisik A.T'., [lononckuit B.b., SAxup M.C.; nox
penakuueit [logonsckoro B.E., O01iecTBO ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO
N3natensckuii nentp « BEHTAHA-I'PA®y; AkiinoHepHOE 00111ECTBO

«M3parensctBO «IIpocBenieHne»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUD®POBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

UHTEPHET
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