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IMNOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBis€TCS OJHUM H3 OINOPHBIX KYpPCOB OCHOBHOIO OOLIEro
oOpa3oBaHMs: OHa 00ECIeUnBaET U3YUEHHUE APYTUX JAUCLUUIUIMH, KaK €CTeCTBEHHO-
HAayyHOro, TaK ¥ TyMaHUTAPHOTO LHUKIOB, €€ OCBOECHHE HEOOXOAUMO MJis
POJ0JKEHUs 00pa30BaHus U B MOBCEIHEBHOM >kU3HU. Pa3BuTre y o0yuaromuxcs
HAy4YHBIX MPEJICTABICHUNA O TMPOUCXOKIACHUM M CYLIIHOCTH allreOpanyecKux
abcTpakuuii, cnocobe OTpakeHHs MaTeMaTUYeCKOM HAYKOM SIBIIEHUH U MPOILIECCOB
B MpUpPOJEC U OOIECTBE, POJU MaTeMaTHYECKOrO0 MOJECIUPOBAHMS B HAyYHOM
NO3HAaHUM U B IIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHHUS, HEOOXOIMMBIX JJIs aJaNnTallid B COBPEMEHHOM LU(POBOM
oOmectBe. M3yuenue anreOpbl oOecleuyMBAET pa3BUTHE YMEHHsI HAOIIOJaTh,
CpaBHMBaTh, HAaXOAWTb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOU JICHCTBUSL M BBIBOMBI,
(GopMmynupoBath yTBEpKAeHUI. OCBOEHUE Kypca anredpbl 00eCeunBaeT pa3BUTUE
JIOTUYECKOTO MBIIUICHUS OOYYalolMXCs: OHU MCHOJIB3YIOT JAEIYKTUBHBIE U
UHAYKTUBHBIE pacCyXJeHus, 0000IIeHNe 1 KOHKPETU3aIllio, abcTparnpoBaHue u
ananoruto. OOyuenume  anrebpe  TpennonaraeT  3HAYUTENBHBIA  O0BEM
CaMOCTOSITENIBHOM ~ J1€ATEIbHOCTH OOYyYaroLIUXCsl, IO03TOMY CaMOCTOSATEIbHOE
pelIeHue 3aa4 SIBIsieTCs peau3aluen 1eaTeIbHOCTHOTO MPUHIINIA 00YYEHUS.

B crpyktype mnporpammbl yueOHOro kypca «Anredpa» uisi OCHOBHOTO
o01m1ero o6pa3oBaHHus OCHOBHOE MECTO 3aHHUMAIOT COJEPKATEIbHO-METOANUECKIE
auHUK: «Yucna U BeIYMCIEHUSY, «ANreOpandeckue BhIpaKEeHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxkgas U3 3THX colepiKaTeabHO-METOIUYECKUX
JIMHUM Pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3YUYEHUs Kypca, B3aUMOJCHUCTBY C
JpPYTUMHU €ro JuHusSMU. B Xozme wu3ydeHus ydyeOHOro Kypca oOydaromumcs
IPUXOJIUTCS JIOTHUECKH PacCy’KIaTh, UCIOJIb30BaTh T€OPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3W ¢ 3TUM B mporpaMMy Y4eOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOPbIE OCHOBBI JIOTMKM, IPEJICTaBICHHBIE BO BCEX OCHOBHBIX pasjernax
MaTeMaTU4eCKOro o0pa3oBaHusl U CHOCOOCTBYIOIIUE OBJIAJCHUIO O0YyYaIOIIUMUCS
OCHOB  yYHUBEpCaJIbHOro Maremaruueckoro s3bika. CopepxarenbHoO U
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOTO Kypca «Anredpa» SBISETCS €ro
UHTETPUPOBAHHBINA XapakKTep.

Conepxxanue nuHUM «Yucna M BBIYUCICHHS CIYKUT OCHOBOM ISt
JANbHEMIIEro U3y4YeHUsl MaTeMAaTHKU, CIIOCOOCTBYET Pa3BUTHUIO y OOYyYarOIIMUXCS
JIOTHYECKOT0 MBIIUICHUS, (OPMUPOBAHUIO YMEHUS MOJIH30BATHCS aIrOpPUTMaMU, a
TaKXe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl IOBCEAHEBHON
KU3HU. Pa3BUTHE NMOHATHSA O YMCIIE HA YPOBHE OCHOBHOI'O 00OILIEro oOpa3oBaHUs
CBS3aHO C pAIMOHAIBHBIMH M HPpAIMOHATBHBIMU YHCIaMHU, (OPMUPOBAHHUEM



MPEJICTABICHUM O JIEMCTBUTEILHOM YMCJE. 3aBEPUICHHE OCBOCHMS YHCIIOBOU
JIMHUU OTHECEHO K CpeAiHeMY 00111eMy 00pa30BaHHUIO.

CopnepxaHue IByX anreOpandecKkux JIMHUN — « AJIreOpandecKue BhIPAKCHUS
U «YpaBHEHUSI U HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHUIO Yy OOyHAOUIUXCS
MaTEMaTUYECKOTO armapara, HeOOXOJAMMOTro i pelieHUs 3aJad MaTeMaTHKH,
CMEXKHBIX TMPEIMETOB U IPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 0O0ImIero oOpa3oBaHus Y4YeOHBIH MaTepual TPYIIUPYETCS BOKPYT
palMOHANIbHBIX BhIpaKeHUN. AnreOpa JEMOHCTPUPYET 3HAUECHHUE MAaTEeMaTUKHU KakK
SI3bIKa I TIOCTPOCHUSI MATeMAaTUYECKUX MOJIeNICH, OMUCAHUS MPOIECCOB H
SBJICHUM pealbHOTO Mupa. B 3amaum oOydeHust anreOpe BXOIAT TakxKe
JanbHeilee pa3BUTHE AJNTOPUTMUYECKOTO MBIIUICHUSA, HE0O0XO0AUMOro, B
YaCTHOCTH, JJIsI OCBOCHHSI Kypca HWH(POPMATHKHU, W OBJAJEHHE HaBBIKAMHU
JNEIYKTUBHBIX paccyxkaeHuit. [IpeoOpasoBanrne CUMBOJBHBIX (DOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpAXEHUS, CHOCOOHOCTEHW K MAaTEMAaTHIECKOMY TBOPUYECTRY.

Conepxanue GyHKIMOHATHHO-TPAPUIECKON TMHUHM HAIIEJICHO Ha MOJy4YeHUE
oOy4JaronMMucs 3HaHu 0 (PYHKIMSAX Kak Ba)KHEHIIEH MareMaTHuecKol Mojenu
JUISl OTIMCAHUsSI U UCCJIeI0BaHUsI PA3HOOOPA3HBIX MPOIECCOB U SBJICHUM B MPUPOJIE
u obOmectBe. M3yueHne martepmania CIOCOOCTBYET DPAa3BUTHIO Yy OOYUYaIOIIHUXCS
YMEHHUSI UCIIOIb30BaTh Pa3IMUHbIE BbIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CJIOBECHBIC, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIal B (HOpMHUpPOBAHUE
NpeACTaBICHUM O POJIM MATEMATHUKHU B PA3BUTUU IUBUIIN3AIMHU U KYJIbTYPBHI.

CornacHo ydeOHOMY IUlaHy B 7-9 KJjaccax H3ydaeTcsi y4eOHBIM Kypc
«AnreOpa», KOTOPBIM BKIIOYAECT CIEAYIONIUME OCHOBHBIC Pa3/eNibl COACPKAHUS:
«Yucna ¥ BBUHUCICHUS», «ANreOpanueckue BBIPAKCHUS», «YpaBHEHUS U
HEpaBEHCTBa», « DyHKINW.

Ha uzyuenue yuebHoro kypca «Anredpa» orsogutcs 306 yacoB: B 7 Kiacce
— 102 gaca (3 4gaca B Hemenmo), B 8 kimacce — 102 gaca (3 yaca B Heaemno), B 9
kiacce — 102 yaca (3 yaca B Hezenio0).

COJAEP)KAHUE OBYYEHUSA
7 KJIACC

Yucsia U BLIYMCTIEHUS

JlpoObu OOBIKHOBEHHBIC W JECSITHYHBIE, TIEPEX0]] OT OJMHON (HOPMBI 3amucu
npobeit k apyroil. lloHATHe pamnMOHANBHOTO 4YHCIIA, 3alHCh, CpPaBHCHHE,
yHOPSIOYMBAHUE  pAllMOHANBHBIX YHcel. Apu]MeTHdecKkue JEeUCTBHS C
parMoHAIBHBIMU YWciaMu. Pemenne 3a1ad U3 peaybHOW MPAKTHKWA HA YacTH, Ha
JTpoOu.

Crenenb C HaTypaJIbHBIM TIOKa3aTeJeM: OIpejesieHne, Mpeodpa3oBaHue
BBIPQXKCHUI HAa OCHOBE OIPENCIICHHMSI, 3aMUCh OONBIIHX yuce. [IpomneHTsl, 3ammch



IPOLEHTOB B BHUJE ApoOU U ApoOU B BHUJE MPOLEHTOB. TpU OCHOBHBIE 33aJjaud Ha
IIPOLIEHTHI, PELIECHUE 3a7a4 U3 PEaTbHON IPAKTHKHU.

[IpumeHeHue MpU3HAKOB JCIMMOCTH, pPa3JO)KEHHE Ha  MHOXKUTEIU
HaTypaJIbHBIX YHUCEIL.

PeanbHble  3aBuUCMMOCTH, B TOM 4YuCile TmpsMas ©  oOpaTHas
IPONOPLUHUOHAIIBEHOCTH.

AuredpanvecKue BhIPAKEHUA

[lepeMeHHbIe, YUCIOBOE 3HAUEHUE BBIPAXKEHUSI C NepeMeHHOoM. JlonycTumblie
3Ha4Y€HHUs NepeMeHHbIX. [IpencTraBienne 3aBUCUMOCTH MEKy BEIMYMHAMU B BUJIE
dbopmybl. Beraucnenus no ¢popmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKEHUH,
TOXKJIECTBEHHO paBHbIE BBIPAKEHMs, TMpaBWiIa MpeoOpa3oBaHUs CyMM U
IPOU3BEJCHUH, MPaBUIIa PACKPBITHS CKOOOK U MPUBEEHUS MOJOOHBIX ClaraeMblX.

CBONCTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

Onnowiensl 1 MHOrouwieHbl. CreneHb MHorowieHa. CioxeHue, BbIYUTAHUE,
YMHOXEHHE MHOTIOWICHOB. @OpMyJbl COKPAIIEHHOIO YMHOXKEHHSA: KBajpar
CyMMBl W KBajpaT paszHocTu. Popmysia pa3HOCTH KBaAparoB. PazmoxeHue
MHOTOYWJIEHOB Ha MHOKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHue, KOpeHb YpaBHEHHWs, TMpaBuiia MpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCHJIBHOCTh YPaBHEHUH.

JIluHenHOe ypaBHEHHE C OJHOM MEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
yYpaBHEHUS, pEUIEHUE JIMHEWHbIX ypaBHeHUH. CocTaBieHHE YpaBHEHUH IO
YCIIOBHIO 3a7aul. PellieHne TeKCTOBBIX 3a7a4 C MOMOILbIO YPAaBHEHHIA.

JluneitHoe ypaBHEHUE C IBYMsI IEpeMEHHbIMU U ero rpaduk. Cuctema AByX
JIMHEWHBIX YPAaBHEHHN C ABYMs NEPEMEHHBIMU. PelieHue cucremM ypaBHEHHUM
Ccroco0OM MOACTaHOBKU. [Ipumepbl peleHuss TEKCTOBBIX 3a/ady C IOMOIIbIO
CUCTEM YPaBHECHUM.

DOyHKIUU

Koopannara Toukn Ha npsMoi. YucnoBbeie npoMexyTKU. PaccTosHue mexay
JIBYMsI TOUKAMU KOOPAWUHATHOMN NPSIMOM.

[TpsimoyronbHast cucrema koopauHaT, ocu Oxu Oy. AOGcuucca U opJauHaTa
TOYKH Ha KOOPJAMHATHOMN MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYITaMH.
Urenne rpadukoB peanbHbIXx 3aBucuMoctei. [lonstue dynkuun. [paduk
¢bynkuuu. CoiicTBa Gynkumii. JIunelinas ¢pynkuus, e€ rpapuk. ['paduk GyHkimm
y = |x|. I'paduueckoe pelieHre JIWHEWHBIX YpPaBHEHUW W CHUCTEM JIMHEHHBIX
YPaBHEHH.

8 KUIACC

Uucaa u Bbluuciaenus. KsampaTHeiii kopeHb u3 uyucia. [lonstue o0

UppanroHaIbHOM 4wHcie. JlecaTnuHbie TMPUOIMKEHUS HPPAIMOHAIBHBIX YHCEIL.



CpoiictBa apuMeTHUUECKHX KBaJpPAaTHBIX KOPHEM W UX NPUMEHEHUE K
peoOpa30BaHUIO YHCIOBBIX BBIPAKCHUNW W BBIYUCIACHUAM. JleHCTBUTEIbHBIC
qyucha.

CrerneHsb ¢ 1eNbIM MOKa3aTesieM U €€ cpoiicTBa. CTaHgapTHAs 3aUCh YHACIIA.

AJuire0panvecKue BhIPpaKEeHUA

KBampaTubiii  TpéxuseH, pa3joKeHHUE KBaApPAaTHOrO  TpEéXuieHa Ha
MHOXHUTEIH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckod JIpoOu.
CrnoxeHre, BBIYMTAHHE, YMHOXKCHHE, [ICJICHHE alreOpandecKux ApoOer.
PanmonanbsHbIe BRIpaXEHUS U UX MPEOOpa3OBaHHUE.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmysa KOpHEH KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Penienue ypaBHEHUM, CBOASAIINUXCS K JMHENHBIM U KBaJIPATHBIM.
[Ipocreitne qpoOHO-palMOHANTbHBIE YPaBHEHUSI.

I'paduueckas uHTEpIpeTalMsl YPABHEHHUI C ABYMS NEPEMEHHBIMU U CHUCTEM
JVHEVHBIX YPAaBHEHUW C JABYMs IE€pEeMEHHbIMH. lIpumepsl pelieHus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 anreOpandyecKkuM CrocoooM.

YucnoBble HEpaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OJTHOM MEpPEMEHHOM.
PaBHOCWIIBHOCTE HEpaBEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOU.
CucTteMbl TMHENHBIX HEPABEHCTB C OJTHOM ITEPEMEHHOM.

DOyHKIMHA

[Tonsitue ¢ynknuu. OOMaCTh ONpeNeNIeHUs] U MHOXKECTBO 3HAYCHUU
dbynaknun. CiocoOb! 3a1anust PyHKITUH.

I'paduk pynkumu. Yrenue cpoiicTB pynkuuu mo e€ rpaduxy. [Ipumeps
rpa@uKoB (QyHKIHM, OTPAKAIOIIHUX PEATIbHBIE IPOLECCHI.

OyHKIUM, OIHUCHIBAIOIIME TIPSAMYHD M OOpaTHYIO MPONOPIIHMOHAIBHBIC
3aBHCHMOCTH, HX rpaduki. OyHkmun y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pelIeHrne YPaBHEHUI U CUCTEM YPaBHEHUI.

9 KUIIACC

Yucaa 1 BBIYMCICHUA

PanmonanpHbie yncna, uppalMoHaIbHBIE YKCIia, KOHEUHbIE U OECKOHEUYHBIE
JeCATUYHbIE ApoOU. MHOXKECTBO NEUCTBUTEIBHBIX YUCEN, ICUCTBUTEIbHbIC YHCIIA
Kak OECKOHEUHBbIE JeCATUYHBIE IpoOu. B3auMHO OIHO3HAYHOE COOTBETCTBUE
MEKJ1y MHOKECTBOM JEHCTBUTEIIBHBIX YUCENT U KOOPAUHATHOM MIPSAMOM.

CpaBHEHHME JIEMCTBUTENIbHBIX 4HCEN, apupMETUYECKUe JIEUCTBUS C
NEeWCTBUTEIBLHBIMU YUCIAMU.



Pa3mepbl OOBEKTOB OKPY’KAIOLIETO MHpa, AJIUTENBHOCTh IHPOIIECCOB B
OKpY>KaroIlleM MHpE.

[TpubnmxEHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh TpuOImxKeHus. OKpyrieHue
yucen. [ Ipuknaka u oneHka pe3yinbTaToB BEHIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JluneriHoe ypaBHeHUE. PelnieHue ypaBHEHUM, CBOASIINUXCS K JJUHCHHBIM.

KBampaTHoe ypaBHeHue. PelieHne ypaBHEHUN, CBOASIIMXCS K KBaJApaTHBIM.
bukBagparHoe ypaBHeHue. lIpumepsl pemieHuss ypaBHEHUN TPETbEN U YETBEPTOU
CTEIICHEU Pa3JI0)KEHUEM HA MHOKUTEIIN.

Pemenne npoOHO-panMOHaNBHBIX YpaBHEHHH. PereHue TEKCTOBBIX 3aaad
anredpanvyeckuM METOJIOM.

VYpaBHeHUEe ¢ AByMsl NEpEMEHHBIMU M ero rpaduk. Pemenue cuctem AByX
JIMHEWHBIX YPABHEHUM C IBYyMS IIEPEMEHHBIMU. PellieHne cucTteM IByX ypaBHEHH,
OJTHO W3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpou creneHu. [paduueckas
VHTEPIPETALNS CUCTEMbI YPABHEHUN C JIByMs [IEPEMEHHBIMU.

Pemienne TekcTOBBIX 3a7a4 aareOpandeckuM CrocoOoM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OAHOM NepeMeHHOM. Pemenne cucrem
JMHEMHBIX HEPAaBEHCTB C OJHOM IiepeMeHHOW. KBanpatHele HepaBeHCTBa.
I'paduueckass uHTEepnperanusi HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMH.

DOyHKUUHA

KBanpatnunas ¢ynkuus, e€ rpadpuk u cBoictBa. IlapaGona, KoopauHATHI
BEPIIMHBI apadOoIbl, 0Cb CUMMETPHUH MMAPa0OJIbI.

Ipadukn pyrxmmii: v = kx, y=kx + b, y = k/x, y =x3, y = Vx, y = [x| , 1 ux
CBONCTBA.

YuciioBbIe MOCIEI0BATEILHOCTH U IIPOrPecCUm

[ToHsiTHE YMCIIOBOM MOCIEAOBATEIBHOCTH. 3aJaHUE IOCIEI0BATEIbHOCTU
peKyppeHTHOM HopMyoit u GopMyJIoH 1-Tro YJieHa.

Apudpmernueckass U reoMerpuueckas mnporpeccur. @opMyinbl #-TO 4jieHa
apu(pMETUYECKON U TreOMETPUUECKOU MPOTrpeccuil, CyMMbl IEPBBIX NUJICHOB.

N3obpaxkenne uaeHOB apuMETHUYECKOH M TeOMETPUUYECKON Mporpeccuit
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIA M SKCIIOHCHLMAJIbHBIA POCT.
CI1oXHBIE TPOLICHTHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pe3yJabTaTbl OCBOCHHS INPOrpaMMbl y4eOHOro Kypca
«Anre0Opa» XapakTepU3yOTCs:

1) naTrpuoTHYeCKOe BOCIIMTAHME:

IIPOSIBJICHUEM HHTEpPECa K MPOLUIOMY M  HACTOALIEMY POCCHUMCKOU
MAaT€MaTUKH{, LEHHOCTHbIM  OTHOLIEHWEM K  JIOCTHKEHHMSM  POCCHUMCKHX
MAaT€MaTUKOB U POCCUMCKOW MAaTeMaTH4YECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHUH B IPYrUX HayKaxX U NPUKIAAHBIX chepax;

2) rpakIaHCKoOe ¥ IyXOBHO-HPABCTBCHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U PEAM3alUU €TI0
opaB, MPEICTAaBIEHUEM O MATEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS
Pa3INYHBbIX CTPYKTYp, ABJICHUH, MPOLEAYp TpakKIaHCKOro oOiecTBa (Hampumep,
BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXAEHHUIO ATHUECKUX MPOOJIEM, CBSA3aHHBIX
C MPAaKTUYECKHMM IIPUMEHEHUEM JIOCTMIKEHHM HAyKH, OCO3HAHUEM BaXHOCTHU
MOPAJIbHO-3THYECKUX IPUHLHUIIOB B IEATEILHOCTH YYEHOTO;

3) Tpy10BOE BOCIIUTAHME:

YCTAaHOBKOM Ha aKTUBHOE Yy4YaCTME B PEIICHUM NPAKTHUYECKUX 3a1ay
MaTeMaTU4YECKONM HAIPaBJICHHOCTH, OCO3HAHUEM BaXXHOCTH MaTEMAaTUYECKOIO
o0pa3oBaHMsl HAa MPOTSHKEHUM BCEH >KU3HU IS YCHEUTHOW MpogecCHOHaIbHOU
NESATENbHOCTH U Pa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
IOCTPOCHUEM MHANBHUAYAIbHON TPAaeKTOPUH 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTE;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJay, PELICHUH, pacCyXJCHHI, YMEHHUIO BUIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI'0 NO3HAHMA:

OpUEHTaUMel B JEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAYyYHBIX
IPEICTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAayKd Kak cQepbl YeloBEYeCKOn
NEATEIIbHOCTH, JTAIlOB €€ Pa3sBUTUSA M 3HAYMMOCTH JUIsl Pa3BUTHUS LIMBWIM3ALMM,
OBJIAZICHUEM SI3BIKOM MAaT€MAaTUKU U MAaTe€MaTUYECKOU KyJIbTYpOU KaK CpPEACTBOM
NO3HAHUS MHpPA, OBJAJECHHUEM NPOCTEUIIMMHU HAaBBIKAMU HCCIIEIOBATEIBCKON
NEeATEIIbHOCTH;



6) ¢usnyeckoe BocnuTanue, (GpopmMHupoBaHHE KYJIbLTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIYYHs:

FOTOBHOCTBIO TPHUMEHSITh MATEMAaTHUYECKUE 3HAHWUS B HMHTEpEcax CBOETO
3I0pOBbs, BEACHUA  370pOBOro  oOpa3a KM3HU  (30pOBOE  MHUTAHMUE,
cOaTaHCUPOBAHHBIA PEXUM 3aHATHA M OTHbIXa, perynsapHas Qusndeckas
AKTUBHOCTB), C(POPMHPOBAHHOCTHIO HaBbIKa pedIEKCUHU, IMPU3HAHUEM CBOETO
mpaBa Ha OIIMOKY U TAKOT0 K€ MpaBa JPYroro 4ejaoBeKa;

7) 3K0JI0TNYeCKOe BOCIIUTAHME:

OpUEHTALIMEN HA TPUMEHEHUE MAaTEeMaTUYECKUX 3HAHWM JJIsl PEUICHUS 3a/1a4
B 00JIACTH COXPAHHOCTH OKPYXKaIOIIeH Cpeapl, IUIaHUPOBAHUS TIOCTYIIKOB U
OIICHKM MX BO3MOXXHBIX MOCJIEACTBUN Il OKPY’KAIOIIEH Cpeibl, OCO3HAHUEM
I00aJIBLHOTO XapaKTepa SKOJIOTHYECKHUX MPOOJIeM U MyTeH UX pelieHus;

8) agpanranusa K M3MEHAKINUMCH YCJIOBHAM COLMAJBHON U NMPUPOIHOU
cpenabl:

FOTOBHOCTBIO K JECUCTBUAM B YCIOBHUSX HEOMPEIACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTU YEPE3 MPAKTUUECKYIO NESATEIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Yy JPYTHX JIOJIeH, MPUOOpPETaTh B COBMECTHOW JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIUH U3 OIbITA JIPYTHUX;

HEOOXOJUMOCThI0O B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIMpOBaTh WUJEH, MIOHITHS, TUIIOTE3bl 00 OOBEKTaX U SBJICHUAX, B TOM UHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(MUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE pA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOMIUA KOHTPMEP, KOPPEKTHPOBATH
NpUHUMAEMbIe pelIeHUus U JeHCTBUS, (OPMYJIUpPOBATh U OIEHHUBATh PHUCKU U
NOCJIeICTBUSA, (POPMUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI
ITo3naBaTe/IbHbIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUS
ba3oBblie jjoruyeckue aeiicTBUA:

e BBISABIATH U XapaKT€pPU30BATh CYIIECTBEHHBIE MPU3HAKU MATEMATHYECKUX
OOBEKTOB, MOHATUHN, OTHOLIEHUH MEXIy MOHATUAMHU, (HOPMYIHPOBATH
ONpeleneHusl IOHATHW, YCTAaHABIMBATh  CYIIECTBEHHBIM  IIPU3HAK
KJlaccu(uKanuy, OCHOBaHUS JUIsi OOOOUIEHUS M CpPaBHEHHUS, KPUTEPUU
IPOBOJMMOI0 aHAJIN3a;

e BOCIPUHUMATh, (HOPMYIHpPOBaTH M  MPEOOPa3OBBIBATH  CYKICHUS:
yTBEpAUTENIbHbIE W OTpULIATEIbHbIE, €IUHUYHBbIE, YacTHbIE U 0OIIue,
YCIIOBHBIE;

e BBIABIATH  MAaT€MaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
OpoTUBOpeurss B (DakTax, AAHHBIX, HAONIOAEHUSX U YTBEPKIACHUSX,



npeiaratb  KpUTEpUM  JUIsL  BBIABICHUS ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPEUHI;

JeNaTh BBIBOABI C MCIHOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3AKIFOUEHUH 10 aHAJIOTHH;
pa3bupath 10Ka3aTeIbCTBA MATEMAaTHYECKUX YTBEPKACHUHN (IIpSIMBIE U OT
IPOTUBHOTO), MPOBOJUTH CAaMOCTOSITEIbHO HECIIOXKHbBIE JOKa3aTebCTBA
MaTeMaTU4YeCKuX (PaKkTOB, BBICTpPAWBATh APIyMEHTAlLUIO, MPUBOAUTH
IpPUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpaTh CMOco0 pemeHus: y4eOHOM 3adaun (CpaBHHUBATh HECKOJBKO
BApUAHTOB pelIeHUs, BBHIOMpAaTh Haubosiee MNOAXOASIIUNA C YUYETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble uccienoBarebCKue 1eCTBUA:

WCIIOJIB30BaTh BOTIPOCKHI KaK MCCIIEIOBATCILCKHA WHCTPYMEHT ITO3HAHWS,
dbopMyIMpOBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, Mpodiemy,
CaMOCTOSTENIbHO YCTAaHaBIMBATh KMCKOMOE U JaHHOE, (OpMUPOBATH
TUIOTE3Y, aprTyMEHTUPOBATh CBOIO TIO3UIMIO, MHEHUE;

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY HECIOKHBIN
OKCMEPUMEHT,  HEOONbIIOE  HCCIEAOBaHWE IO  YCTAHOBJICHHUIO
0COOEHHOCTEHl MaTeMaTHYECKOro OOBEKTa, 3aBHCHMOCTEH OOBEKTOB
MEXy COOO0M;

CaMOCTOSTEIIbHO (hOPMYTUPOBATH 0OOOIICHHS W BBIBOBI IO pe3yjIbTaTaM
MIPOBEIEHHOTO HAOJIONEHUS, WCCIASAOBAHMS, OIICHHBATh JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TPOIECCa, a TAKKE BBIABUTATH
MPENOI0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBJISITh HEJOCTATOYHOCTh M HM30BITOYHOCTH HWH(OpMALUH, JAHHBIX,
HEOOXOUMBIX JIJISl pEeLICHHs 3a/1a4U;

BbIOMpaTh, aHAJIW3UPOBaTh, CUCTEMATU3UPOBATh WU HMHTEPIPETUPOBATH
UH(GOPMALMIO Pa3IMYHBIX BUAOB U (POPM IIPECTaBICHMUS;

BbIOMpaTh (opMy TMpeACTaBiICHUS HH(POpMAUUMU M HWILIIOCTPUPOBATH
pemaeMble 3aJaud CXEMaMH, JuarpaMMamMi, WHOW Tpadukod H uX
KOMOMHAIIMSIMHU;

OLICHMBATh HAAEKHOCTh HMH(OPMALMKM MO KPUTEPUSM, MPEII0KECHHBIM
yUHUTENIEM WIN CPOPMYITHUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHUKaTHBHBbIEC YHUBEPCAJIbHbIC Y4eOHbIE 1elCTBHSA:

BOCIIpUHUMATh U (OPMYJIHUPOBATh CYXICHUSI B COOTBETCTBUU C
YCIIOBUSIMU M LIETSIMU OOIIEHHUS, SICHO, TOYHO, TPaMOTHO BbIpa)xkaTh CBOIO



TOYKY 3PEHHsI B YCTHBIX M NMUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS I10
XOAy pelleHus 3a7a4l, KOMMEHTHPOBATh MOTYYEHHbIN pe3yibTar;

B X0J1€ 00CY>KJIE€HUS 3a/1aBaTh BOIPOCHI IO CYLIECTBY 00CYX/1aeMOM TEMBI,
npo0IeMbl, perIaeMoi 3aJ1auu, BbICKa3bIBATh UACH, HAIIEJICHHBIE HA MIOUCK
pEelIeHHs, COIOCTaBIATh CBOM CYXIECHHS C CYXACHHSIMU JAPYIHX
YYaCTHUKOB JHaiiora, oOHapyUBaTh pa3jIndMe U CXOJCTBO IO3MIIMM, B
KOppEeKTHOU popMme hopMyIupoBaTh pa3HOTIACcHs, CBOM BO3PAKEHHUS;
OPEACTaBIATh  pe3yJbTaThbl  pPEIICHHS  3aJa4yd,  SKCIEPUMEHTA,
UCCIICIOBAHMSI,  TMPOEKTa,  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a]1a4 NMPE3EHTAMN U OCOOEHHOCTEHN ay IUTOPHH;
NOHMMaTh ¥ HCHOJNb30BaThb  INPEUMYIIECTBA  KOMAHJIHOM U
UHIUBUIYAIbHOM pabOThl TpH PEIIEHWH YYEOHBIX MaTEeMaTUYECKUX
3ajady;

IPUHUMATh LEIb COBMECTHOW JEATEIbHOCTH, INIAHUPOBATh OPraHU3aLUIo
COBMECTHON paloOThI, pacmpeneisTb BUAbl padOT, OroBapUBaThCH,
00CyXJaTh MPOLIECC U Pe3yNbTaT padoThl, 0000IIaTh MHEHHSI HECKOJIBKUX
JIIOJIEH;

y4acTBOBaTh B TPYNIOBBIX ¢opMax paboTel (oOcyxaeHus, OoOMeH
MHEHUSIMHM, MO3TOBBIE IITYPMBl WM JIPYyTHE), BBIIOJHATH CBOK YacTb
paboThl ¥ KOOPJAUHUPOBATH CBOM JICHCTBUS C APYTUMHU WIEHAMU KOMaH/Ibl,
OLICHMBATh KAa4eCTBO CBOEr0 BKJaJa B OOUIMH MPOAYKT MO KPUTEPHUSIM,
c(hopMyJTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHS.

PerynsiTuBHbIE YHHBepPcaJbHbIE YueOHbIE NeicTBUSA
Camoopranusanus:

CaMOCTOSTENIbHO COCTAaBIISATh TUIAH, AITOPUTM PEIICHUs 3a/adu (WU €ro
4acTh), BIOMpATh CMOCOO pelIeHUs C Y4ETOM HMEIOIIMXCA PECypcoB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUPOBaTb M KOPPEKTUPOBAThH
BapUAHTHI pEIICHUH ¢ Y4ETOM HOBOW WH(MOpMAITUH.

CaMOKOHTpOJIb, AMOIHMOHAJIbHbIN HHTEJJIEKT:

BJAJE€Th CHOCOOAMM  CaMOINPOBEPKH, CAMOKOHTPOJS Ipolecca H
pe3yJIbTara peleHns] MaTEMaTHIECKOM 3a/1auu;

IPEABUAETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHMKHYTb IpPH PELICHUU
3a7a4i, BHOCUTb KOPPEKTHBBI B JEIATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENILCTB, HAMJIEHHBIX OLINOOK, BBISIBJICHHBIX TPYJHOCTEH;
OLIEHMBAaTh COOTBETCTBUE PE3YJbTaTa AECATEIbHOCTU ITOCTABICHHOW LIENIU
U YCJIOBHSM, OOBSICHATh MPUYUHBI JOCTHKEHUS WM HEJOCTHIKEHUS LIEIH,
HaXOJMTh OIMUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.



HPEIMETHBIE PE3YJIBTATDBI
K xoniry 00yuenusi B 7 kjiacce oOy4aroniuiicss HOJy4YUT CIAEAYIOIINE PEIMETHBIE
pe3yJIbTaThI:

Ymncsia v BbIYMCJIEHUS

BrimonssaTh, coyeTass yCTHbIE W THUCHBMEHHBIE NTPUEMBI, apuPMETHUECKUE
JNEUCTBUS C PallMOHATbHBIMU YUCIAMU.

HaxoauTe 3HaueHMs] YUCIOBBIX BBIPAKEHUMN, MPUMEHSTH Pa3HOOOpa3HbIE
CrocoObl U MPUEMBI BHIYMCICHUSI 3HAYEHUN APOOHBIX BBIPAXKEHUM, COACPKAIINX
OOBIKHOBEHHBIE U JIECATUYHbBIC IPOOH.

[lepexoauts OoT ofHON (HOPMBI 3amMUCH YUCeN K Apyroi (mpeoOpa3oBhIBAThH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
YaCTHOCTH B 0€CKOHEUYHYIO JECATUYHYIO APOOB).

CpaBHHMBATH ¥ yHOPSAOYMBATH PAIUOHAIBHBIE YUCIA.

OKpyrisaTh yucna.

BpInonHATE MPUKUIKY M OLIEHKY PE3yJIbTaTa BIYMCICHUN, OLIEHKY 3HAYCHHUIN
YUCJIOBBIX BBIPAKECHHI. BBINOIHATE AEHCTBHUS CO CTENEHSMH C HATypajlbHBIMH
MTOKA3aTEIISIMH.

[IpumeHsaTP  OpU3HAKM ~ JETUMOCTH,  PAa3J0XKEHHE HAa  MHOXHUTEIU
HATypaJIbHBIX YUCET.

Pemate mpakTHKO-OpPUEHTHPOBAHHBIE 3a/layd, CBSI3aHHBIE C OTHOILLIEHHEM
BEJIMYMH, MPONOPUUOHAIBHOCTHIO BEJIWYUH, IPOLIEHTAMH, HWHTEPIPETUPOBATH
pe3yNbTaThl PEMIEHUs 33Ja4 C YYETOM OrPaHUYCHUM, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTprUBaeMbIX OOBEKTOB.

AuredpanvecKkue BbIPpaKEeHUA

Hcnonb3oBath anreOpanyeckyto TEPMHUHOJIOTHIO M CUMBOJHMKY, MPUMEHSThH
e€ B Ipolecce OCBOCHUs y4eOHOro MaTepuarna.

Haxogute 3HaueHus OyKBEHHBIX BBIPAXKEHUU TPU 3aJaHHBIX 3HAYCHUSX
IIEPEMEHHBIX.

BoimonasaTe  mpeoOpa3oBaHus — LETOTO  BBIPAKEHHUS B~ MHOTOWICH
pUBEACHUEM TIOJIOOHBIX CJIAra€MbIX, PACKPHITHUEM CKOOOK.

BpInonHATP yMHOXXEHHWE OJHOWIEHA HAa MHOTOWIEH M MHOIOWIEHa Ha
MHOT'OYJIEH, TPUMEHSITH (hOPMYJIbl KBaJpaTa CyMMbI U KBaJipaTa pa3HOCTH.

OcyliecTBIATh Pa3NoXEHUE MHOTOWICHOB HAa MHOXHUTEIM C I[OMOUIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXMWTENS, TPYNIUPOBKH  CIAracMbIX,
pUMEHEeHUS (HOPMYJT COKPAIIEHHOTO YMHOKEHUS.

[IpumensTh npeoOpa3oBaHUsi MHOTOWICHOB JJIsl PEIICHUS PA3IUYHBIX 33724
Y3 MAaT€MaTHUKU, CMEXHBIX TPEAMETOB, U3 PEATbHOMN MTPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTEIEHENM C HATypaJbHBIMHM I10Ka3aTEIAMU IS
npeoOpa3zoBaHus BHIPAKECHHI.



YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHUS C OJHOM IIEPEMEHHOW, NMPUMEHsSs IpaBHIIA
IepeXo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIBHOMY eMmy. [IpoBepsATs, sBisieTCS
JIM YUCJIO KOPHEM YPAaBHEHUS.

[TpumensaTs rpaduyeckrie METObI IPU PEIICHUH JIMHEHHBIX YPAaBHEHUN U HX
CUCTEM.

[TogOupaTe npuMepbl Map YUCEN, SBISIIOUMXCS PEHICHUEM JUHEHHOTO
YPaBHEHHS C ABYyMs IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpauK JIMHEWHOIO YPAaBHEHHUS C
IBYMsI TNEPEMEHHBIMH, MOJIb3YsACh TpaUKOM, MPUBOIUTH MPUMEPHI PEIICHUs
YpaBHEHHUS.

Pemars cucremsbl AByX JTMHENHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH, B TOM
YucIie rpapuuecKu.

CocTraBisATh M pellaTh JMHEMHOE YPAaBHEHHE WIH CHUCTEMY JIMHEHMHBIX
YPaBHEHMM 110 YCIOBHUIO 3aJa4yd, WHTEPIPETUPOBATb B COOTBETCTBUU C
KOHTEKCTOM 33/1a4¥ IIOJly4EeHHBIN Pe3yJIbTaT.

DOyHKUUA

N300paxarh Ha KOOPAMHATHOM MPSMON TOUYKH, COOTBETCTBYIOIINE 3a1aHHBIM
KOOpAWHATaM, JIy4H, OTPE3KH, HHTEPBAJIbL, 3alIMCHIBATH YUCIIOBBIE IIPOMEKYTKHU Ha
anredpanvdeckoM s3bIKeE.

OTMeuarh B KOOPJIMHATHOW IUIOCKOCTH TOYKH IO 33/IaHHBIM KOOpJMHATAM,
CTpOUTH Irpaduku TMHEHHBIX QyHKIMN. CTpouTh rpaduk GyHKIMH Yy = |X|.

OnuceiBaTh C TMOMOIIBI0 (YHKIMI HW3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
IPOU3BOJUTEIBHOCTD, BpEMsI, 00bEM pabOTBHI.

Haxonuth 3HaueHre QyHKIUU N0 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuili cnocod MpeACTaBICHUS U aHalIW3a WH(OpMaLuu,
U3BJIEKAaTh U MHTEPIPETUPOBATHh MHPOPMAIIHIO U3 TPapUKOB PEAIbHBIX MPOILIECCOB
Y 3aBUCHMOCTEM.

K koHmy oOyueHus B 8 Kiacce oOydaromuiics IOJIY4YMT CIEAYIOLIUE
IIPEAMETHBIE PE3YIIBTATHI:

Yucia v BIYMCICHUS

Hcnonp30BaTh HadalbHBIE IPEICTABICHUSA O MHOXECTBE JIEUCTBUTEIBHBIX
qucesl Il CPAaBHEHUS, OKPYTJICHUsI U BBIUMCICHUN, N300pakaTh AEMCTBUTEIbHBIC
Yyycia TOYKaMUA Ha KOOPJIAMHATHOU MPSAMOW.

[IpumeHATh TOHATHE apU(METHUYECKOrO0 KBAJAPATHOTO KOPHS, HAXOJIUTh
KBaJI[paTHbIE KOPHHU, MCIOJB3Yys MPH HEOOXOAUMOCTH KaJIbKYJSTOP, BBIMOJIHATH
npeoOpa3oBaHusl BBIPAKEHUHN, COJEPXKALIUX KBaJpaTHbIE KOPHHU, HUCIOJIb3Ys
CBOMCTBA KOPHEM.



Hcnonb3oBath 3amucu OONBIIMX U MaJbIX YHUCEN C MOMOIIBIO JECATUYHBIX
npoOeii u creneHeit yucia 10.

AJure0panvecKue BhIPpaKEeHU

[IpyMeHsTh MOHSATHUE CTENEHUW C IeJbIM TOKa3aTeJeM, BBIMOJIHATh
npeoOpa3oBaHus BRIPAXKECHUH, COJEPKAIUX CTETICHH C LETTBIM MMOKa3aTesIeM.

BhINONHATE TOXIIECTBEHHBIE NMPEOOpPa30BAHUS PAIIMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE IMPaBWJI JSUCTBUIN HAJl MHOTOUJIEHAMH U aJireOpandecKuMU JPOOSIMHU.

PacknanpiBaTh KBapaTHBIN TPEXUIEH HA MHOKUTEIH.

[TpumensTh npeoOpa3oBaHus BRIPAKECHUM JUIsl pEIICHUS PAa3IUYHBIX 3a]a4 U3
MaTeMaTUKH, CMEXHBIX IPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemars nuHEiHBIE, KBaJpaTHBIE YpaBHEHUsI M PallMOHAIbHBIC YpaBHEHMUS,
CBOJISIIIIMECS K HUM, CUCTEMBI IByX YPaBHEHU C ABYyMS IEPEMEHHBIMHU.

[IpoBOoauTH MpOCTENIINE UCCIIEIOBAHUS YPABHEHUM U CHCTEM YpPaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX MpeIcTaBlieHnil (yCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PEILICHUS, €CIIM UMEET, TO CKOJIbKO, W
npouee).

[TepexoauTh OT cliOBeCHOW (HOPMYITHUPOBKM 3adaud K e€ anreOpandecKkon
MOJENN C TIOMONIbIO COCTABJIEHUS YPAaBHEHUSI WM CHCTEMBbI YypaBHEHUH,
UHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33Ja4M MOJIYYEHHBIN PE3YIIbTAT.

[IpuMeHsTH CBOWCTBA YHCIOBBIX HEPABEHCTB ISl CPaBHEHUS, OIICHKH,
pelliaTh JUHEWHBIE HEPABEHCTBA C OJHOM NMEPEMEHHOW M MX CHUCTEMBI, JaBaTh
rpa@uUecKyr0 WJUTFOCTPAIMI0 MHOXKECTBA PEIICHWN HEPAaBEHCTBA, CHCTEMBI
HEPABEHCTB.

DyHKIMHA

[loHnMaTh W KCMOJIB30BaTh (PYHKIMOHAJIbHBIC MOHITUS U SI3bIK (TEPMUHBI,
CUMBOJIMUECKUE O003HAYECHUsI), ONPENCTATh 3HAUeHUE (YHKIMU MO 3HAYCHUIO
apryMeHTa, ONPeeNISITh CBOMCTBA GYHKIIUU 110 €€ rpaduKy.

Crtpoutsb rpaduku dJIeMEHTapHBIX (YHKIIMI BUIA:

y=k/x,y=x2,y=x3,y = [x|, y = VX, OHCBIBaTh CBOWHCTBA YHCIOBOIi
dbyHKIMH 110 €€ rpaduKy.

K xoHiy oOydeHuss B 9 kJiacce OOyYarolIMiiCsi TOMYYHUT CIECAYIOIINE
pEAMETHBIE PE3YIbTATHI:

Yucaa 1 BIYMCICHUA

CpaBHUBATH U YNOPAIOYMBATH PAllMOHAIBHBIE U HPPALMOHAJIbHBIC YUCJIA.

Beimonuare apudmernyeckue JEWCTBUS C  pallMOHAIBHBIMU YHCJIAMH,
codeTrass YCTHbIE W TMCbMEHHBIE MPUEMBI, BBINOJIHATH BBIYUCICHUS C
UppaIMOHATbHBIMU YUCIAMU.



HaxomuTh 3HaueHUs CTENEHEW C NEeIbIMU IOKAa3aTeIs MU M KOPHEW,
BBIUUCJIIATh 3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyriiITh JEUCTBUTEIBHBIE YHCIA, BBINIOJIHATh MPUKHUAKY pe3yibTara
BBIYNCIICHUH, OLICHKY YMCIIOBBIX BBIPAKCHUMN.

YpaBHeHUS U HEPABEHCTBA

Pemate nvHENHBIE W KBaJpaTHbIE YPaBHECHUS, YpPaBHEHWS, CBOIAIIMECS K
HUM, NIPOCTENIITNE TPOOHO-paAIMOHAIBHBIE YPaBHEHUS.

Pemate cuctembl OBYX JIMHEWHBIX YPABHEHUN C JBYMS NEPEMEHHBIMU M
CHCTEMBI JBYX YPaBHEHUM, B KOTOPBIX OJTHO YPABHEHHE HE SIBJISCTCS JIMHECUHBIM.

Pemrare TekcTOBBIE 3amaun  alreOpandecKHMM CIOCOOOM C  ITOMOIIBIO
COCTaBJICHUS YPABHEHMS WIIM CUCTEMBI IBYX YPABHEHUU C ABYMS IEPEMEHHBIMU.

[IpoBOaUTE MPOCTEUIINE UCCIEAOBAHUSA YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ ¢ TPUMEHEHUEM TpauiyecKuX MpeAcTaBlIeHU (yCTaHABIUBATh, UMEET
J YpaBHEHUE WM CHUCTEMA YPABHEHUW PEUICHHMS, €CIIM UMEET, TO CKOJIBKO, U
npoyee).

Pemare nuHelHBIC HEpPaBEHCTBA, KBaJIpaTHbIC HEPABEHCTBA, HM300paKaTh
pellIeHuE HEPABEHCTB HA YHWCIIOBOW MPSMOM, 3alMCHIBaTh PEIICHUE C MOMOUIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEMHBIX  HEPABEHCTB, CHUCTEMBl  HEpPABEHCTB,
BKJTIOUAIOIIME KBaJpaTHOE HEPaBEHCTBO, H300pa)xkaTh pEIICHHE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSIMOM, 3alMCHIBATH PEIIEHUE C TOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IPU PELICHUM PA3JIMYHbBIX 3a7a4.

DOyHKIUU

Pacno3naBaTh (QyHKIMH HW3YYEeHHBIX BHJOB. Iloka3piBaTh CcXeMaTHYECKH

pacnoiokeHue Ha KOOPAMHATHOM IUIOCKOCTU TpadukoB GyHKUMN BUaa: y = kx, y
=kx+b y=ki y=ax2 + bx + ¢,y =x3, y =Vx, y = |x|, B 3aBHCHMOCTH OT
3HaYeHUI K03(pPUIMEHTOB, ONTUCHIBATh CBOMCTBA (DYHKIIHI.

Crpouth U Hn300paxaTh CXeMaTHYECKU rpauKu KBaAPATUYHBIX (PYHKIUH,
OIHCHIBATh CBOWCTBA KBaIPATHUHBIX (DYHKIUH MO UX rpadukam.

Pacnio3naBaTh kBagpaTHuHyl (QYHKLHUIO 1O (HOpMyIie, MPUBOIUTE MPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHON )KU3HU, (PU3UKU, TEOMETPUU.

YucioBble MOCTEA0BATEIBHOCTH U IPOrPeccHm

Pacno3naBaTh apu(pMETHUYECKYI0 W TE€OMETPUYECKYI0 MPOrPEeCcCUH Mpu
Pa3HBIX CIIOCO0aX 3aaHMUs.

BbINONHATE  BBIYMCICHUS C  UCHOJB30BaHWEM (OopMyda n-ro uieHa
apu(pMeTUYECKON U TeOMETPUUECKON MPOTrPeECCHii, CyMMBI IIEPBBIX N UJIEHOB.

N300pakaTh 4Yj€Hbl IMOCJIEIOBATEIBHOCTH TOYKAMU HA KOOPJMHATHON
IUIOCKOCTH.



Pemrate 3amaum, CBs3aHHBIE C YHCIOBBIMHU IIOCJIEIOBATEIBHOCTSIMU, B TOM
YHUCIIC 33/1a4d U3 PEATbHOM JKM3HU (C MCITOIB30BaHUEM KaJIbKYJIATOpPA, ITU(DPOBBIX
TEXHOJIOTHUHA).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoJsinuecTBO 4acoB DJIeKTPOHHBIE
Ne n/m HanmeHoBaHMe pa3je/ioB U TeM KoHTpoibHbIe (uu¢posbie)
NporpamMMel Bcero o0pa3oBaTe/IbHbIE
padoThI
pecypchl
1 Yucia u BerauciieHus. ParmonansHeIe 25 1 bu6mmoreka [JOK
quciia https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
2 AJIreOpamieCKne BhIpaKeHIA 27 ! https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
3 YPaBHEHHA 1 HEPABEHCTBA 20 I https://m.edsoo.ru/7f415b90
Bbu6mmorexa [JOK
4 Koopamnarst u rpagukn. GyHKumn 24 ! https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
> Iosroperue u obobmenne 6 ! https://m.edso0.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5
8 KIIACC
DJIeKTPOHHbIE
(uudpossbie)
KoumnuecTBo yacos o0pa3oBaTe/ibHbIE
Ne n/m HanmeHnoBaHue pa3iesioB U TeM pecypebl
NMPOorpamMmmbIl
Beero KonTtpoJbHble
padoTbI
bu6mmorexa [JOK
1 Yucna v Beruncnenus. KpaaparHeie KOpHU 15 hitns://m.edsoo ru/7f417af8
) Yucna u Beruncienus. CTeneHsb ¢ 1ebIM 7 bubmmoreka [JOK

I10Ka3aTCjICM

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



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

3 Anrebpanyeckue BbIpaKEeHHUS. 5 1 bubnuoreka [IOK
KBagparuslii TpéxusieH https://m.edsoo.ru/7f417af8
4 Anrebpanueckue BbIpaXKEeHHUS. 15 | bubmuorexa [IOK
Anrebpanyeckas Apoob https://m.edsoo.ru/7f417af8
5 YpaBHeHus 1 HEpaBeHCTBA. KBaipaTHbIe 15 1 bubnuoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 13 bubnmoreka [JOK
YPaBHEHUN https://m.edsoo.ru/7f417af8
bu6mmorexa [JOK
7 VYpaBHeHus 1 HepaBeHCTBa. HepaBeHCcTBa 12 1 https://m.edsoo ru/7f417af8
bu6moreka [IOK
8 Oyukuuu. OCHOBHbBIE TOHITHUS 5 https://m.edsoo.ru/7f417af
bub6aunoreka I1IOK
? PyHKuH. JucioBEIC yHKIIK 0 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 [ToBTOpenue u 06o0IIEHNE 6 2 https:/m.edsoo.ru/7#417af8
OBILEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 6
9 KJIACC
KosmnuecTBo yacos DJIeKTPOHHBIE
Ne n/m HaumeHoBaHue pa3iesioB U TeM KoHTpobHbIC (undposbie)
NporpamMMmsl Bcero o0pa3oBaTe/bHbIE
padoThI
pecypcsl
1 Uucna u BeruncaeHus. J{eiicTBUTEIbHBIC 9 bubmuoreka [{OK
4yHcia https://m.edsoo.ru/7f419d08
) YpaBHEHUs U HEPABEHCTBA. Y PABHEHUS C 14 | bubnuorexa [IOK
OJHOU NEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CUCTEMBI 14 1 bubnunorexa HOK
YpaBHEHUU https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
4 YpaBHeHus U HepaBeHCTBa. HepaBeHcTBa 16 1 hitps:/m.cdsoo.ru/7f419d08



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

bubmnoreka IJOK
> PynKun 16 1 https://m.edso0.ru/7f419d08
bu6mmorexa [JOK
6 YucaoBbIe ITOCIEIOBATEILHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 bu6mmorexa [JOK
3HAHUK https://m.edsoo.ru/7f419d08
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102 6

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC

Ne i/

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTtpoibHble

padoThbI

JIeKTpPOHHBbIE N (poBbHIE
o0pa3oBaTe/bHbIE Pecypchl

IlonsTne PadroOHAJIbHOI'O Y1CJjia

Apudmernueckue IEUCTBUS C PallMOHATLHBIMU
qucJjiaMu

Apudmernueckue 1eHCTBUA € pallMOHAIBHBIMU
qHcliaMu

ApudmeTrnueckue NeHCTBUS ¢ paliiOHaIbHBIMU
4KCIaMU

ApudmeTrnueckue IeiCTBUS ¢ palliOHATbLHBIMU
YUCIaMHU

Apudmernueckue 1eHCTBUA ¢ palliOHAIBHBIMA
9KCIaMU

CpaBHeHue, ynopsiJ0YMBaHUE PAllMOHATBHBIX
quceln

CpaBHeHI/Ie, YHopsasa0unuBaHUC pallMOHAJIbHBIX
YHCCJI

CpaBHeHuHe, yIOpsI0YMBAHNE PAITHOHAIBHBIX
yucel



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

bubmmorexa [IOK

10 Crenenb ¢ HaTypaJlbHBIM [1OKA3aTEIEM
yp https://m.edsoo.ru/7f4211de
11 CreneHb ¢ HaTypaJbHBIM [TOKa3aTelIeM bubmorera [IOK
yp https://m.edsoo.ru/7f421382
12 Crenenb ¢ HaTypaJbHBIM [TOKA3aTEIEM bubmorexa LIOK
My https://m.edsoo.ru/7f42154¢
13 Crenenb ¢ HaTYpaJIbHBIM [TOKA3aTEIEM bubmorexa LOK
yp https://m.edsoo.ru/7f4218be
14 Crenesb ¢ HaTypaJlbHBIM [1OKA3aTEIEM
15 Pemennie ocHOBHBIX 3a/1a4 Ha IPOOH, TPOLIEHTHI U3
peanbHON NPAKTUKH
16 Perrenne OCHOBHBIX 3a/1a4 Ha IPOOH, IPOIICHTHI U3
peaabHON NPAaKTUKU
17 Pemennie ocHOBHBIX 3a/1a4 Ha IPOOH, IPOLIEHTHI U3
peaIbHOM MPAKTUKHU
18 Pemmenrie oCHOBHBIX 3a/1a4 Ha IPOOH, IPOLIEHTHI U3
peanbHON NPAKTUKH
19 [Ipu3Haku AeIMMOCTH, Pa3I0KEHHSI HA MHOKUTEIH
HaTypaJIbHbIX YHUCEI
20 [Ipu3Haku genMMoCTH, Pa3aoKeHHUsI HA MHOKUTEIN
HaTypaJIbHBIX YHUCEI
71 Peanbnble 3aBucuMocT. [Ipsimas u oOpaTHas
MPONOPLUMOHAIBHOCTH
2 Peanbnbie 3aBucumocTt. [Ipsimas u oOpaTHas
IPONIOPLIUOHAIBHOCTH
23 Peanbubie 3aBucumoctu. [psimas u obpaTHas
MIPONOPLUMOHAIBHOCTH
24 Peanbubie 3aBucumocT. [Ipsimas u o6patHas
IPONOPLHUOHAIIEHOCTH
75 Konrtponbnas padora no teme "PanmonanbHble
yucna"
26 ByKBeHHBIE BBIpaKEHUS bubanoreka [JOK



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

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

27 DopmyJibl
28 Popmyisl
29 [Iepemennsble. [{onmycTuMble 3HaUEHUS IEPEMEHHBIX
IIpeobOpa3zoBanre OYKBEHHBIX BEIPAXKCHUI,
30 EEJK bII)TI/Ie CKO6OK}I]/I [IPUBE eHI/Ig MOAOOHBIX Bubanorexa [IOK
packp PHBCI a https://m.edsoo.ru/7f41fafa
cllaraeMbIX 1UPS./M.edso0.nw /1z 1lala
[IpeoOpa3oBanue OYKBEHHBIX BHIPAKECHUI,
31 af():K I)II)TI/IG CKO6OK}I]/I [IPUBE eHI/IIe) MOJOOHBIX Bubmmorexa [IOK
packp PHUBCA a https://m.edsoo.ru/7f41£d70
clIaraeMbIX AUPS.//M.edS00.Iw /13 11d /1
[IpeoOpazoBanre OYKBEHHBIX BHIPAKECHUH,
32 pPacKphITHE CKOOOK M MIPUBEICHHE MTOJOOHBIX
cllaraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX BHIPAKEHUH,
33 pPacKpbITHE CKOOOK M MIPUBEICHHE MTOJOOHBIX
cllaraeMbIX
34 CBOICTBA CTEIIEHH C HATYPAILHBLIM ITIOKA3aTEIEM Bubmnorexa [HOK
yp https://m.edsoo.ru/7f421382
35 CBOICTBA CTEIIEHU C HATYPAIBLHBIM ITIOKA3aTEIEM bubnnorexa [IOK
yp https://m.edsoo.ru/7f42154e
36 CBOICTBA CTEIIEHU C HATYPAILHBIM ITIOKA3aTEIEM Bubmnorexa HOK
yp https://m.edsoo.ru/7f4218be
bu6nmoreka [JOK
37 MeorodneHEr https://m.edsoo.ru/7f42276e
bu6mmorexa [IOK
38 MuoroweHs! https://m.edsoo.ru/7f422930
39 CiiokeHue, BEIYUTAHNUE, YMHOKEHIE MHOTOWICHOB bubnnorexa [IOK
i 4 https://m.edsoo.ru/7f422af2
40 CioxeHue, BBIYUTAHUE, YMHOKEHIE MHOTOWICHOB bubmiorexa IJOK
’ Y https://m.edsoo.ru/7f422cc8
bubmuoreka [JOK
41 CnoxeHune, BBIYUTaHUE, YMHOXKEHUE MHOTOYIECHOB

https://m.edsoo.ru/7f422fca



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca

bubmmorexa [IOK

42 CnoxxeHue, BBIYUTaHHUE, YMHOKEHUE MHOTOUYJICHOB https://m.edsoo /7423182
43 DopMyJIbl COKPAILIEHHOTO YMHOKEHUS EH6J_IH0TeKa HOK
https://m.edsoo.ru/7f42432a
44 DopMyJIbl COKPAILIEHHOTO YMHOXKEHHUS bubmorexa [IOK
https://m.edsoo.ru/7f42464a
45 DopMyJIbl COKPAILIEHHOTO YMHOXKEHUS bubmorexa LIOK
https://m.edsoo.ru/7f424¢12
46 @DopMyJIbl COKPALIEHHOTO YMHOKEHUS BH6J.IHOTeKa HOK
https://m.edsoo.ru/7f4241d2
47 DopMyJIbI COKPALLIEHHOTO YMHOXKEHUS bubmorexa ITOK
https://m.edsoo.ru/7f4251d0
48 Paznoxenne MHOrO4wIeHOB Ha MHOKUTEIIH bubmorexa LOK
https://m.edsoo.ru/7f423312
49 PaznoxeHrne MHOrO4wiIeHOB Ha MHOYKUTEIIH bubmorexa [IOK
https://m.edsoo.ru/7f4237fe
50 PasnoxeHne MHOrO4J1€HOB HA MHOKUTEIU bubmmorexa [TOK
https://m.edsoo.ru/7f4239de
51 Pa3nokeHrne MHOrO4YJI€HOB HA MHOYKUTEITU
57 KonrtponbHas paborta no Teme "Anredpanyeckue
BbIpaykeHus"
53 VYpaBHeHue, IpaBuia Hp606upa3OBaHI/I$I ypaBHEHUS,
PAaBHOCUJIBHOCTh YPAaBHEHUI
54 Jluneitnoe YpaBHEHHE C OIHOM UnepeMeHHoﬁ,
pelieHue JIMHEHHBIX YpaBHEHUI
55 JInneliHOEe ypaBHEHHE C OAHOU IIEPEMEHHON, bubmuoteka [{IOK
pelleHKE JIMHEHHBIX YPaBHEHUM https://m.edsoo.ru/7f420482
56 Jluneitnoe YPaBHEHHE C OJHOM VnepeMeHHoﬁ,
pelIeHe JIMHEWHbIX YPAaBHEHUM
57 Pemenue 3aga4d ¢ moMoOIIbIO ypaBHEHHI BH6J.IHOTeKa HOK
https://m.edsoo.ru/7f42064e
58 Pemenue 3a1a4 ¢ MOMOIIBIO YPaBHEHHI bubauoteka [{OK



https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e

https://m.edsoo.ru/7f420806

59 Pemrenue 3a1au ¢ noMoILIbI0 YpaBHEHUIM bubmmorexa ITOK
https://m.edsoo.ru/7f4209a0
60 Pemenue 3aa4d ¢ moMoIIbIO ypaBHEHHI BH6J.]HOTeKa HOK
https://m.edsoo.ru/7f420e6e
61 JIuneliHoe ypaBHEHHE C JBYMs [IEPEMEHHBIMU U €TI0 bubnmoreka [JOK
rpaguk https://m.edsoo.ru/7f427¢32
62 JIuHeiiHOE ypaBHEHUE C IBYMS IEPEMEHHBIMU U €TI0 bubmuoreka [{IOK
rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema IByX JIMHEMHBIX YPAaBHEHH C IBYMs bubnmnoreka [JOK
IIEpEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema IByX JIMHEWHBIX YPAaBHEHHH C IByMs
MepeMEHHBIMHU
65 Cucrema 1ByX JTUHEHHBIX YPaBHEHUH C ABYMSI
MepEMEHHBIMU
66 Cucrema IByX JIMHEMHBIX YPAaBHEHH C IByMs
NepeMEHHbIMHU
67 Pemenue cucrem ypaBHEeHHI buGnnorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemrenue cucreM ypaBHEeHUH Bubmorexa IIOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHeHHI bubmorexa LIOK
https://m.edsoo.ru/7f4287d6
70 Peurenue cucreM ypaBHEHUN
71 Pemenue cucrem ypaBHEeHHI
7 KonrtponbHas pabora no teme "JIunelinsle bubnnorexa [JOK
ypaBHeHHs" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsiMoi bubmorexa LIOK
https://m.edsoo.ru/7f41de76
74 UucnoBbie TPOMEKYTKH Bubmrorexa IIOK
https://m.edsoo.ru/7f41dff2
75 UucnoBble TPOMEKYTKH



https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
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
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2

PaccrossHue Mex 1y 1ByMsl TOYKaMH KOOPAMHATHOU

76 o
MPAMO
77 PaccrosiHne Mexay 1ByMsl TOUKaMH KOOPAMHATHOU
IpsIMOI
78 [IpsimoyronbpHasg cucTeMa KOOPJMHAT Ha TNIOCKOCTH bubmorexa LOK
https://m.edsoo.ruw/7f41elbe
79 [IpssmoyronbpHasg cucTeMa KOOPJAMHAT HA TNIOCKOCTH bubmorexa [IOK
https://m.edsoo.ru/7f41e42a
but6mmoreka [JOK
80 [Tpumepsl rpadukoB, 3aJaHHBIX GOpMYyIaMU https://m.edsoo ru/7f4 1 c8a8
Bu6nuoreka [JOK
81 [Tpumepsr rpadukoB, 3aaHHBIX HOpMyTaMU htps://m.edsoo ru/7f41d80
82 [Tpumepsl rpadmKoB, 3a1aHHBIX HOpMYyIaMu
83 Urenue rpaMKoOB peabHbIX 3aBUCUMOCTEH bubmorexa ITOK
https://m.edsoo.ru/7f41ea24
84 Urenue rpad)MKoB peallbHbIX 3aBUCUMOCTEH
bubmuoreka [JOK
85 Tonsue dynkumn https://m.edsoo0.1ru/7f41ef06
86 I'paduk dyHKIIMHN
. N bu6nmoreka [JOK
87 CrolicTsa dynKumii https://m.edsoo.ru/7f41f078
. N bu6mmorexa [IOK
88 Croiictsa QyHKmit https://m.edsoo.ru/7f41f1fe
. bu6nuoreka [JOK
89 Juneiinas GyHKuus https://m.eds00.1u/7f427282
. but6mmoreka [IOK
20 Jluneiinas GyHKuus https://m.edsoo.ru/7f427412
N bubmuoreka [JOK
91 [Toctpoenue rpaduka nuHeitHON QyHKIUU https://m.edsoo ru/7f426d e
92 [TocTpoenue rpaduka JUHESHHON QYHKIIMH
93 I'paduk dynkmm y =[x|
94 I'paduk dyskmm y =[x|



https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
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

KonTponbsras pabora mo teme "KoopauHaTs! n
95 Fpa(bIEKH. CDYHII)CI_II/II/I" / Bcepoccnﬁcrgj{ 1 1 BH6J.IHOTeKa HOK

IpoBepouHas paboTa https://m.edsoo.ru/7f41f50a
96 Hrorosas koHTposIbHAs paboTa / Becepoccuiickast 1 1 bubnmnorexa [JOK

poBepoYHas padbora https://m.edsoo.ru/7f429c6¢
97 [ToBTOpEHNE OCHOBHBIX MOHATHIA U METOJIOB Kypca 1

7 Ki1acca, 0000IIeHNEe 3HAHNI
98 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJIOB Kypca | bu6muoteka [IOK

7 xj1acca, 0000IIeHIE 3HAHUMI https://m.edso0.ru/7f429132
99 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJIOB Kypca 1 bubmuoreka [JOK

7 Ki1acca, 0000IIeHIEe 3HAHNI https://m.edsoo.ru/7f42a0e0
100 [ToBTOpEHNE OCHOBHBIX MOHATHI 1 METOJIOB Kypca 1

7 knacca, 0000IIeHe 3HaAHNUI
101 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJIOB Kypca 1 bubnmnorexa [JOK

7 Ki1acca, 0000IIeHNe 3HAHUI https://m.edsoo.ru/7f42a27a
102 [ToBTOpPEHME OCHOBHBIX MOHATHIA U METOJIOB Kypca 1 bubmmoreka [JOK

7 Ki1acca, 0000IIeHNe 3HAHNI https://m.edsoo.ru/7f42a900

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5
8 KUIIACC

KoaudecTBO 4acoB

JJIeKTPOHHBbIe HHU(poBbHIE

Ne n/m Tema ypoxa Beero ;(:;OTT]z)(:nbnme 0Bpa3OBATENbHbIE PECYpChI
1 KBanpaTHblii KOpeHb U3 YHCIIa 1 bubmorexa LIOK
https://m.edsoo.ru/7f42d452
2 [TonsiTne 06 UpparoOHATILHOM YHUCIIE 1 Bubmorexa LIOK
https://m.edsoo.ru/7f42eaaa
3 JecsaTuunble MpUOIMKEHUS UPPALMOHATBHBIX 1
qHCel
4 JlecsaTruHbIe PUOTMKEHUS UPPALTMOHATEHBIX 1
qHCell
5 JlelicTBUTENBbHBIC YHCTIa 1



https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900
https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa

6 CpaBHeHHE JIeHCTBUTENIbHBIX YHCEI 1
7 CpaBHeHHE JIeHCTBUTENIbHBIX YHCEI 1
8 Apudmerndeckuil KBaJpaTHBINH KOPEHb 1
9 YpaBHeHHE BUJa X* = a 1
10 CpoiicTBa apuMeTnyecKux KBaJpaTHbIX KOpHEI 1 EH6J_IH0TeKa HOK
https://m.eds00.1u/7f42d862
11 CBoiicTBa apupMeTHUECKUX KBAJPATHBIX KOPHEH 1 EH@.IHOTeKa HOK
ttps://m.edsoo.ru/7f42d862
12 [TpeoOpa3oBaHue YUCIOBBIX BBIPAKECHUH, 1 bubnumoreka [IOK
COJIepKaIlMX KBAJIPaTHbIE KOPHU https://m.edsoo.ru/7f42dd26
13 [IpeoOpa3oBaHre YHCTOBBIX BHIPAKEHUH, 1 bubmmoreka [JOK
COAECpKalMX KBAAPATHBIC KOPHU https://m.edsoo.ru/7f42ded4
14 [TpeoOpa3oBaHue YUCIOBBIX BHIPAXKECHUH, 1 bu6muoteka [IOK
COJIepKAIIMX KBAJIPATHBIE KOPHU https://m.edsoo.ru/7f42e0be
15 [IpeoOpa3oBaHre YHCIOBBIX BHIPAKEHUH, 1 bubnmnoreka [JOK
COAepKalMX KBaApaTHbIC KOPHU https://m.edsoo.ru/7f42e262
16 CrerneHb ¢ LETBIM MOKa3aTeneM 1 bubnnorexa LIOK
https://m.edsoo.ru/7f4354a4
CrannmapTHas 3anmuch yncia. Pasmepsl 00bEeKTOB
17 OKPY’KaIoIIero Mupa (0T 3JIEMEHTAPHBIX YaCTHUIL 10 1 bubmuoreka [JOK
KOCMHUYECKHX O0BEKTOR), TTUTEIHHOCTD MPOIIECCOB https://m.edsoo.ru/7f436098
B OKPY>KaIOIIEM MUPE
18 CBoIiCcTBa CTETICHH C IIEJIBIM TTOKa3aTelieM 1 buGnnorexa LIOK
https://m.edsoo.ru/7f435648
19 CBolicTBa CTENEHHU C LIEJIBIM MTOKa3aTelleM | bubmorexa LOK
https://m.edsoo.ru/7f435648
20 CBoliCcTBa CTENEHHU C LIEJIBIM IIOKA3aTelIeM 1 bubmorexa LIOK
https://m.eds00.1u/7f435648
21 CBOICTBA CTEIIEHHU C LIEJILIM ITOKA3aTEIEM 1 Bubmnorexa LHOK
https://m.edsoo.ru/7f43599a
22 CBoOliCTBA CTEIEHH C LIEIBIM ITOKa3aTeIeM 1 Bubnorexa [IOK

https://m.edsoo.ru/7f435ed6



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
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

23

KBagpartsslii TpEXuneH

24 KBagpartsslii TpEXuieH
25 Paznoxxenue KBaJpaTHOro TPEXUJIEHA Ha bubnmnorexa [HOK
MHOKUTEJIN https://m.edsoo.ru/7f42fd38
26 Pa3noxenue kBaapaTHOro TpEXuieHa Ha bubnmnoreka [JOK
MHOXKHUTEIIU https://m.edsoo.ru/7f42fd38
27 Konrpomnbnas padora no remam "KBagpatHsie bubmuoteka [{IOK
kopuu. Crenenu. KBaapatHsiii TpexuseH" https://m.edsoo.ru/7f42ec80
28 AmreGpariccxas Apob gm0 30352
29 JlommycTrMble 3HAYCHHSI IEPEMEHHBIX, BXOISIINX B
anreOpanvecKue BEIPAKCHHSI
30 JlommycTrMBIe 3HAYCHHSI IEPEMEHHBIX, BXOJISAIINX B
anredpandecKue BhIPaKCHUS
31 OCHOBHOE CBOMCTBO areOpandecKoi qpoou bubnnorexa LIOK
https://m.edsoo.ru/7f4308e6
3 Coxpaerue xpobet g o0 76830050
33 Coxpaenne apodeii Etptlfsj?/y/[;fgsiggﬁf430f44
34 Coxpamenne apodeid nggﬂ:ﬁgﬁ%mom
35 CrnoxeHue, BBIYUTAaHUE, YMHOXKEHHUE U JCIICHHUE bubnmnorexa [JOK
anredpandeckux apooeit https://m.edsoo.ru/7f43128¢
36 CrnoxxeHue, BBIMUTAaHUE, YMHOKEHHUE U JCIICHHUE bubmmoreka [JOK
anrebpandeckux apodeit https://m.edsoo.ru/7f4315¢0
37 CrnoxeHue, BBIYMUTAaHUE, YMHOKEHHUE U JCIICHHE bu6muoteka [IOK
anredpandecKux Ipobei https://m.edsoo.ru/7f4318¢c2
38 CnoxeHue, BBIYUTAaHUE, YMHOKEHUE U JICJICHUE bubnuoreka [JOK
anreOpandecKux apooeit https://m.edsoo.ru/7f431a20
39 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX bubnnorexa [JOK

anredpandeckue 1poou

https://m.edsoo.ru/7f43259¢



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

40 [IpeoOpa3oBaHue BbIpaX)eHHM, COIEepPIKaALUX bub6nuoreka [IOK
anredpandeckue Apodu https://m.edso0.ru/7f432736
41 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAILINX bubmmoreka [IOK
anredpandeckue aApoou https://m.edsoo.ru/7f432736
42 Konrtponsnas padora o reme "Anredpanyeckas bubnunoreka [IOK
JipoOp" https://m.edsoo.ru/7f431d36
43 KBagpatHoe ypaBHeHHE bubmmorexa [IOK
https://m.edsoo.ru/7f42¢eela
44 HenonHoe kBajipaTHOE ypaBHEHHUE bubmorexa LIOK
https://m.edsoo.ru/7f42eela
45 Hemnonnoe kBagpaTHoe ypaBHEHUE BH6J.IHOTeKa HOK
https://m.edsoo.ru/7f42eela
46 dopMya KOpHEW KBapaTHOTO YpaBHEHUS bubmorexa ITOK
https://m.edsoo.ru/7f42£158
47 dopMyna KOpHEW KBaAPATHOTO YPaBHEHHUS BHGJ_IHOTeKa 0K
https://m.edsoo.ru/7f42{316
48 ®opMyia KOpHEH KBaPaTHOIO YPaBHEHHUS BH6J.IHOTeKa HOK
https://m.edsoo.ru/7f42f5a4
4 Teopenia Brera s oo TE21f)
bubnmnorexa [JOK
>0 Teopema Buera httDs://m.edsogru/7f430076
51 Pemenne ypaBHeHU, CBOJSIIIIUXCA K KBaAPATHBIM Bubmiorexa IJOK
https://m.edsoo.ru/7f43c542
52 Pemienue ypaBHeHMH, CBOIAIINXCA K KBaPaTHBIM BH6{H/IOTeKa HOK
https://m.edsoo.ru/7f43¢3d0
53 [Tpocreiimme ApoOHO-palOHANBHBIE YPaBHEHUS BH6J‘IHOTeKa HOK
https://m.edsoo.ru/7f4328c6
54 [Tpocreiimue ApoOHO-palliOHATEHBIE YPAaBHEHUS bubmmorexa [TOK
https://m.edsoo.ru/7f432b6e
55 Pemennie TeKCTOBBIX 3a/1a4 ¢ TOMOIIBIO bu6mmoreka [IOK

KBa/IpaTHBIX YPaBHEHHI

https://m.edsoo.ru/7f42£75¢



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
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

56

Pemenre TeKCTOBBIX 337124 C IIOMOIIIBIO
KBaJIPATHBIX YPABHEHHIA

bubmuoreka [JOK
https://m.edsoo.ru/7f428f6

57

Kontponbhas pabora o Teme "KBanparHoie
ypaBHEeHHUS"

bubmuoreka [JOK
https://m.edso0.ru/7f4301£2

58

JInneliHOe ypaBHEHME C IBYMs IEPEMEHHBIMU, €TI0
rpaduk, IpUMeps! PELICHNs] YPaBHEHUH B LIETIbIX
YUCIIAX

59

JIuneliHOEe ypaBHEHME C IBYMs IEPEMEHHBIMU, €TI0
rpaduk, IpUMeps! PELICHNs] YPaBHEHUH B LIETIbIX
9HUCIIAX

60

JIuneliHoe ypaBHEHME C 1BYMs IEPEMEHHBIMU, €TI0
rpaduK, IpUMeps! PELICHNs] YPaBHEHUH B LIETIbIX
4HUCIIax

61

Pemienue cucreM AByX JIMHEWHBIX YPaBHEHUH C
JIBYMsI IEPEMEHHBIMU

62

Pemenue cucrem AByX JIMHEHHBIX YPABHEHUM C
JIBYMsI IEPEMEHHBIMU

63

Pemenue cucrem ABYX JIMHEMHBIX ypaBHeHI/Iﬁ C
JABYM IICPEMCHHBIMUA

64

IIpuMepsl penieHus: CUCTEM HEJTMHENHBIX
YPaBHEHUH C IBYMs IEPEMEHHBIMU

65

[Ipumepsl penieHnst CUCTEM HETMHEHHBIX
YPAaBHEHUH C JIBYMsI IEPEMEHHBIMU

66

I'paduueckas MHTEpIIpeTALlUs YPABHEHUS C ABYMS
IIEPEMEHHBIMU U CUCTEM JIMHEMHBIX YPAaBHEHUH C
JBYMsl IIEPEMEHHBIMU

bu6mmoreka [IOK
https://m.edso00.ru/7f43d6d6

67

I'paduueckas MHTEpIIpeTALUs YPABHEHUS C ABYMS
IIEPEMEHHBIMU U CUCTEM JIMHEMHBIX YPABHEHUH C
JBYMsl IIEPEMEHHBIMU

bu6nuoreka [JOK
https://m.edsoo.ru/7f43d6d6

68

Pelienne TeKCTOBBIX 33714 C IOMOILBI CUCTEM
YpaBHEHUU

69

Perienne TeKCTOBBIX 3aa4 C IOMOIIBK0 CUCTEM



https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

YpaBHEHUU

Pemenne TeKCTOBBIX 3a1a4 C IOMOIIBIO CUCTEM

70 .
ypaBHEHUIA
71 UucnoBble HEPABEHCTBA M MX CBOMCTBA
72 UucnoBble HEPABEHCTBA M MX CBOMCTBA
73 HepaBeHCTBO ¢ 0JJHOM NTEPEMEHHOM
74 Jlunelinbie HEpaBEHCTBA C OJTHOM TIEPEMEHHOUN B UX bubnmnorexa [JOK
pelenue https://m.edsoo.ru/7f42¢692
75 JIvHeHbIE HEPABEHCTBA C OHOM IIEPEMEHHOM U UX bubmuorexa [JOK
pelieHue https://m.edsoo.ru/7f42¢c840
76 JInHeliHbIe HEPABEHCTBA C OJHOM NIEPEMEHHOMN U UX
pelieHue
77 CucteMbl TMHENHBIX HEPABEHCTB C OHOU bubmmoreka [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42cb88
78 Cuctembl TMHEHHBIX HEPABEHCTB C OJHOM bubnuotexa [JOK
MIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42cd2c
79 Cucremsl J'II\/’IHGI\/JIHI)IX HEPABEHCTB C OJHOU
MIEPEMEHHOM U UX PEIICHHE
R0 N300paxeHune pereHns JMHEHHOro HEPaBeHCTBA U bubnnorexa [JOK
MX CUCTEM Ha YHUCIOBOM NPAMOU https://m.edsoo.ru/742c9e4
]1 N300paxeHue perieHns JMHEMHOIO0 HEPaBeHCTBA U bu6nuoreka [IOK
X CUCTEM Ha YHCJIOBOM MPSIMOU https://m.edsoo.ru/7f42c9e4
32 KoHnTtponbhast pabota mo temam "HepaBeHcTBa.
Cucremsl ypaBHeHUI"
bubnuorexa [HOK
83 Tonsmue ymicim httDs://m.edSO(I)_.[ru/7f433012
’4 O6unacTp onpeaeneHus 1 MHOXKECTBO 3HAYCHHIA bubmmoreka [JOK
(yHKIIUH https://m.edsoo.ru/7f433d84
85 Crioco0OnI 3a1anust HyHKITUI
86 ['paduk pyHkImM
87 CpoiicTBa GyHKINH, UX OTOOpaskeHHE Ha rpaduke



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

88 UreHue u noctpoeHue rpagpukoB GyHKIUI 1
89 [Tpumeps! rpadukoB GYHKINH, OTPAKAIOLIIX 1
pealibHbIE MPOLIECCHI
90 OyHKIIMH, OTIUCHIBAIOIINE MPSMYIO B 00paTHYIO 1 bubnmoreka [JOK
MIPOMOPIIMOHAJIBHBIC 3aBUCUMOCTH, MX T'paduKu https://m.edsoo.ru/7f434bbc
91 I'unepOoa 1
bubnmoreka [JOK
2 Tunepbona ! httDs://m.edsogru/7f4343eZ
93 Tpagpu: ety = ! g 0.0 T6434572
=2 y=x3 v=V — Ix]-
94 f;)};g)l;lflngoe );éu};eHze, }}IlpaBH):H};Iﬁ L)I( léHCTeM 1 bubmorexa LIOK
ypaBHCHH https://m.edsoo.ru/7f434d38
IToBTOpEHME OCHOBHBIX TTOHATUN U MET
95 K;pcc?lf (; u Z (I)(?Ia((ZCOB, O6§6H1€HI/I€ 3Hi11§)1f17(1) ]/3 1 bubmorexa LIOK
Bcepoccuiickas npoBepoyHas paboTta hutps://m.edsoo. /7437 1aa
96 HToroBast KOHTposIbHas paboTa / Beepoccuiickast 1 bu6muoteka [{IOK
poBepoyHas pabora https://m.edsoo.ru/7f434eb4
97 [ToBTOpEHME OCHOBHBIX MOHATUI U METOJIOB 1
KypcoB 7 u 8 KjaccoB, 000011eHNEe 3HAHUI
08 IToBTOpEHNE OCHOBHBIX IIOHATHIA U METOLOB 1 bubnmnorexa [HOK
KypcoB 7 u 8 ki1accoB, 0000111eHe 3HaHUI https://m.edsoo.ru/7f43736¢
99 IToBTOpEHNE OCHOBHBIX MOHATHI U METOJOB 1 bubnumoreka [IOK
KypcoB 7 u 8 KjaccoB, 00001IeHne 3HAaHUH https://m.edsoo.ru/7f437510
100 IToBTOpEHNE OCHOBHBIX MOHATHI U METOJOB 1 bubnuorexa [JOK
KypcoB 7 u 8 KJ1accoB, 0000IIeHIE 3HAHUN https://m.edsoo.ru/7f4376b4
101 IToBTOpEHME OCHOBHBIX IIOHATHA U METOLOB 1 bubmunoreka IIOK
KypcoB 7 u 8 KiaccoB, 000011eHne 3HAHUI https://m.edsoo.ru/7f436b88
102 IToBTOpEHNE OCHOBHBIX MOHATHI U METOJOB 1 bubnmnoreka [JOK
KypcoB 7 u 8 Ki1accoB, 0000IIeHne 3HAHUI https://m.edsoo.ru/7f437858
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102



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

9 KUIACC

Ne i/

Tema ypoka

KoanuecTBo 4yacoB

KouTtpoJbHbie

Bcero
padoThI

DJIeKTpOHHbIe N (ppoBbIE
o0pa3oBaTe/bHbIE PeCypPChI

PaHI/IOHaJIBHLIe qucia, uppauoHaJIbHBIC YHUCJIA,
KOHEYHBbIE M OECKOHEUHBIE JACCATHYHBIC I[pO6I/I

MHO0XeCTBO JEHCTBUTEIILHBIX UHCEIT;
JIeMCTBUTEIBHEIE YHCIa KaK O€CKOHEUYHBIE
JECATUYHBIC IpOOHU

B3anMHO 01HO3HaYHOE COOTBETCTBUE MEXKILY
MHO>KECTBOM JIEUCTBUTENBHBIX YHCEIT U
MHOKECTBOM TOYEK KOOPJIAMHATHON NPSIMOM

CpaBHeHME IEUCTBUTENBHBIX YHCEIL,
apupMeTUIECKHUE IEUCTBHS C IEHCTBUTEIbHBIMU
qucjiamMmu

[TpubnuxéHHOE 3HaYCHNE BEIMYMHBI, TOUHOCTD
MPUOIMKEHUS

Oxpyrienue yucen

Oxpyrienue yucesn

[Ipukuaka 1 OLlEHKA pe3yJIbTaTOB BHIYMCICHHI

O |00 | || W

[Ipukuaka u OLleHKA pe3yJIbTaTOB BHIYMCICHHI

e L G N

JIuneiinoe ypaBHeHue. PelieHne ypaBHeHuUH,
CBOJSIIMXCS K JINHEUHBIM

bu6mmorex [JOK
https://m.edsoo.ru/7f43bf66

11

JIuneiinoe ypaBHeHue. Pemienne ypaBHeHuUH,
CBOJSIIMXCS K JINHEHHBIM

12

KBanparHoe ypaBHeHue. Pemenue ypaBHeHuUH,
CBOJSIIMXCS K KBAJPaTHBIM

bub6mmoreka [JOK
https://m.edsoo.ru/7f43c542

13

KBanpatHoe ypaBHeHue. Pelienue ypaBHeHHI,
CBOISIIMXCS K KBaIPATHBIM

bu6mmoreka [IOK
https://m.edsoo.ru/7f43¢542

14

bukBaapaTHbie ypaBHEHHUS

but6mmoreka [JOK



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

https://m.edsoo.ru/7f43¢3d0

bu6mmoreka [IOK

15 buksanparhbie ypasHenus https://m.edsoo.ru/7f43¢3d0
16 HpI/nY'[epHv peH_IeHI/ISIpraBHeHI/If/'I TPEThEN U
4ETBEPTOM CTENEHEHN pa3IOKEHUEM Ha MHOXKHUTEIN
17 Hpmy'lepblv pemeHHﬂvypaBHeHHﬁ TpEThe 1
4eTBEPTOM cTENEHEN pa3ioKEHUEM Ha MHOXKUTEIN
18 Pemenue npoOGHO-pallMOHaNbHBIX YPaBHEHUN BH6J?HOTeKa HOK
https://m.edsoo.ru/7f43c9b6
19 Pemenne npoOHO-paliMOHANBHBIX YPaBHEHUN bubmorexa TIOK
https://m.edsoo.ru/7f43¢c9b6
20 Pemrenune TeKCTOBBIX 3324 areOpandecKum
METOJOM
71 Pemienne TekcTOBBIX 33a4 aJIreOpanyeckum
METO0JI0M
2 Penienue TeKCTOBBIX 33aa4 aJIreOpandecKum
METOJIOM
23 KOHTpOJ'IBH?f{ paborta no Teme "YpaBHEHHUS C OJTHOU
IIEPEMEHHON
24 YpaBHeHHE ¢ ABYMS IEPEMEHHBIMU U €T0 TpauK BH6J?HOTeKa HOK
https://m.edsoo.ru/7f43d0b4
25 VYpaBHeHHeE ¢ AByMS IEPEMEHHBIMU M €ro Tpaduk bubmorexa HOK
https://m.edsoo.ru/7f43d0b4
26 Cucrema 1Byx JII/IH“eI?IHLIX YPaBHEHUU C ABYMs
IIEPEMEHHBIMU U €€ PelIeHUE
27 Cucrema nByx JH/IHNeI‘/'IHLIx YPaBHEHUH C ABYMS
NIEPEMEHHBIMU U €€ peLeHUE
73 Cucrema 1Byx J'II/II{CI‘/’IHBIX YPaBHEHHUH C IByMs
MIEPEMEHHBIMH U €€ pelleHne
29 Cucrema 1Byx JII/I}{ei/'IHI,Ix YPaBHEHUU C ABYMs
IIEPEMEHHBIMU U €€ pEeIICHUE
30 Penienue cuctem ABYX YpaBHEHHUM, OJTHO U3 bubnuoreka [IOK



https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4

KOTOPBIX JINHEWHOE, a IPYrOoe — BTOPOU CTEIIECHH

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

Pemenue cucrem AByX ypaBHEHUI, OJHO U3

bu6mmoreka [JOK

31 KOTOPBIX JIMHEWHOE, 4 APYTrO€ — BTOPOU CTETICHU https://m.edsoo.ru/7f43d55a
3 Pewenne CHCTEM JIBYX YpaBHEHUH, OZHO 13
KOTOPBIX JINHEWHOE, a IPyroe — BTOPO CTEIEeHU
33 Pewenne CHCTEM ABYX YpPaBHEHUH, OZIHO 13
KOTOPBIX JINHEWHOE, a IPyrO0€ — BTOPOU CTEIECHU
34 I'paduaeckas nHTEpIpETALS CUCTEMBI YPaBHEHUN
C ABYMsI IEPEMEHHBIMU
35 Pemienne TeKCTOBBIX 33724 adreOpanyecKum
crnocobomM
36 Petrenne TeKCTOBBIX 33714 aNreOpanyecKum
crocoooM
37 KOHTpOHLE?H pabota no Teme "Cucremsl
ypaBHEHUH
38 UucnoBble HEpaBEHCTBA U UX CBOMCTBA
39 YucnoBsle HEPaBEHCTBA U UX CBOMCTBA bubmorexa LIOK
https://m.edsoo.ru/7f43ad5a
40 Jlunelinble HEPABEHCTBA C OJTHON TIEPEMEHHOM U UX bubnmoreka [JOK
pelienue https://m.edsoo.ru/7f43af08
41 JIuHeliHbpIe HEPABEHCTBA C OJHOM IEPEMEHHON U UX bubmuorexa [JOK
pelIeHne https://m.edsoo.ru/7f43af08
47 JIuneliHble HEPABEHCTBA C OJTHOM EPEMEHHON U UX bubmmoreka [JOK
peleHue https://m.edsoo.ru/7f43af08
43 Cucremsl m:IHeﬁHLIX HEpaBEHCTB C OAHOU
MEPEMEHHON U X PEIICHUE
44 CucreMmsl J'II:IHCﬁHLIX HEPABEHCTB C OJJTHOM
NEPEMEHHOMN U UX PELICHHE
45 Cucremsl m:IHeFIHLIX HEpaBEHCTB C OAHOU
NEePEMEHHOMN U UX PEIICHHE
46 KBagparHble HEpaBEHCTBA U UX PEIICHUE bubmorexa LIOK

https://m.edsoo.ru/7f43b098
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bu6mmoreka [IOK

47 KBanpaTHble HepaBeHCTBA U UX PELLICHUE hitps://m.edsoo ru/743b2 L
48 KBanparHble HEpaBEHCTBA U UX PEIICHUE bubmaorexa LLOK
AP p P https://m.edsoo.ru/7f43b5a2
49 KBazipaTHble HEpABEHCTBA U UX PEIICHUE
50 KBazpaTHble HEpaBEHCTBA U UX PEIICHUE
I'padmueckas uHTEpIIpeTaLINs HEPABEHCTB U CUCTEM bu6nuorexa LIOK
51
HEPABEHCTB C JIBYM IEPEMEHHBIMU https://m.edsoo.ru/7f43b098
59 I'paduueckas MHTEpHIpeTaLUs HEPABEHCTB U CUCTEM
HEPaBEHCTB C ABYMS IIEPEMECHHBIMHU
53 KontponbHas padota no Teme "HepaBencrra"
. . bu6mmorexa [JOK
54 KBanparnunas gynkius, e€ rpaduk u cBoiicTBa hitps://m.edsoo ru/74396c6
N . bubnuorexa [JOK
55 KBanparuunas ¢pyHkuus, e€ rpaduk 1 cBoicTBa https:/m.edsoo.ru/7£439842
N . bu6mmoreka [IOK
56 KBagpatuunas ¢yHnkuus, e€ rpaduk u cBoicTBa hitps://m.edsoo ru/7f4399b4
57 [TapaGona, KOOpAMHATHI BEPIIMHBI TAPAOOIIbI, OCh bubnuoreka [JOK
CUMMETPHUH n1apabdoibl https://m.edsoo.ru/7f439eb4
[TapaGouna, KOOpAMHATHI BEPUIMHBI TAPaOOIIbL, OCh bubnuorexa LIOK
58
CUMMETPUHU TTapa0OJIbI https://m.edsoo.ru/7f43a03a
59 [Tapabona, KOOpAMHATHI BEPIIMHBI TApabOIIbl, OCh bub6mumoreka LIOK
CUMMETpUHU N1apaboJIb https://m.edsoo.ru/7f43alac
[TapaGouna, KOOpAMHATHI BEPUIMHBI Iapa0OJIbl, OCh bu6nuorexa [IOK
60
CUMMETPHUH 11apabdosIbl https://m.edsoo.ru/7f43a31e
61 [Tapabouna, KOOpAMHATHI BEPUIMHBI TAPaOOIIbL, OCh bubnmoreka [JOK
CUMMETpHUU N1apaboibl https://m.edsoo.ru/743a526
62 [Tapabona, KOOpAMHATHI BEPIIMHBI TAPAOOIIBI, OCh
CUMMETPHUH T1apabdoIIbl
63 I'paduxu pynkumii: y = kx, y =kx + b, y=k/x, y=x3,
Y=VX, y=[x|
64 I'paduku pynkumii: y = kx, y =kx + b, y=k/x, y=x3,
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Y=VX, y=IX|

I'padpukn pynkmmii: y = kx, y = kx + b, y=k/x, y=x3,

65 - _
y=VvX, y=Ix|
66 I'paduku pynkmuit: y = kx, y = kx + b, y=k/x, y=x3,
y=VvX, y=IX|
67 I'paduxu pynkumit: y = kx, y = kx + b, y=k/x, y=x3,
y=VvX, y=Ix|
63 I'paduku pynkmmit: y = kx, y = kx + b, y=k/x, y=x3,
y=VvX, y=IX|
" " bu6mmoreka [JOK
69 KonTponbhas padbota no teme "@yHKIMH https:/m.edsoo.ru/7f43ab84
70 ITonsTHE YKCIIOBO MTOCEI0BATEIBHOCTH bubmmorexa LIOK
https://m.edsoo.ru/7f43e6¢c6
71 3aianue 1Mociae0BaTeIbHOCTU PEKYPPEHTHOM bu6nuoreka [JOK
dhopmysoit 1 GopMyIIOH N-TO WieHa https://m.edsoo.ru/7f43ebda
72 ApudmeTnueckasi U TeOMETpHUECKas IPOrpecCun bubmorexa TIOK
https://m.edsoo.ru/7f43ed7e
73 Apudmerrueckas 1 TeOMETPUIECKas TPOTPECCUU bubmorexa I[IOK
https://m.edsoo.ru/7f43f3b4
@opMyITBI N-TO YIeHa apuPMETHUECKON U
74 r€OMETPUYECKON MPOTrPECCUIA, CYMMBI MEPBBIX N Enbmiorexa TOK
WICHOB https://m.edsoo.ru/7f43f58a
@opMyITBl N-TO YIeHa apuPMETHUECKON U
75 reOMETPUYECKON IPOTrPECCHIA, CYMMBI IEPBBIX N Eubmrorexa LIOK
WICHOB https://m.edsoo.ru/7f43ef2c
dopMyIIbl N-TO WieHa apuhMETUIECKON U
76 T€OMETPUYECKON TPOrPECCUM, CYMMBI IIEPBBIX N bubmorexa HOK
WICHOB https://m.edsoo.ru/7f43f0c6
DopMyIIbl N-TO WieHa apuhMETUIECKON U
77 T€OMETPUYECKOU ITPOrPECCUM, CYMMBI IIEPBBIX N bubmorexa HOK
WICHOB https://m.edsoo.ru/743f72¢
78 DopMyIIBl N-TO WieHa apuhMETUIECKON U bu6mmoreka [JOK
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T€OMETPHUUYECKON MTPOTPECCUM, CYMMBI ITEPBBIX N
YJICHOB

https://m.edsoo.ru/7f43f8a0

N3006pakenune wieHoB apu(pMeTHdecKoil u

79 T€OMETPUYECKON MTPOTrPECCU TOUKAMH Ha
KOOPJIMHATHOM TIJIOCKOCTH
N3o0paxenue wieHOB apuhMEeTHIECKON 1
80 reOMEeTPUUECKOH MPOrpeccuii TOUKaMH Ha
KOOPJIMHATHOM TIJIOCKOCTH
81 JIMHEWHBIN ¥ SKCTIOHEHIIMATIbHBIA POCT
82 CI105KHBIE IPOLIEHTEHI bubmmorexa LIOK
p https://m.edsoo.ru/7f43fe0e
83 CI105KHBIE IPOILIEHTEI bubmiorexa LOK
P https://m.edsoo.ru/7f4401a6
’4 KonTponbHas pabota no teme "HuciaoBbie bubnmoreka [JOK
MOCJIC0BATEILHOCTH " https://m.edsoo.ru/7f44048
[ToBTOpEeHUe, 06001IIEHNE ¥ CHCTEMATH3AIUS
85 3HAHUM. 3aMKcCh, CPaBHEHUE, ACHCTBUS C
JICHCTBUTEIbHBIMU YMCJIAMH, YUCIIOBAs MpsIMast
26 [ToBTOpeHue, 06001IeHNE U CHCTEMATH3AIUS
3HaHui. [IpoLeHThI, OTHOIIEHUSI, MPONOPLUHU
]7 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS
3HaHui. OkpyriaeHue, npuOIMKEHUE, OLICHKA
[ToBTOpEeHUE, 0000IIEHNE U CUCTEMATH3AITUS
88 3HaHI/II71;) PGIH,CHI/IG TEKCTOBEIX 3aJ1a4 Bubnorexa HOK
) https://m.edsoo.ru/7f443b12
apuMeTHIeCKUM CIoco6oM
[ToBTOpeHue, 0000IICHNE U CHCTEMATH3ALIMS
&9 3HaHI/I§1) PGHI’CHI/IG TEKCTOBBIX 3a/1a4 Bubmiorexa HOK
) https://m.edsoo.ru/7f443cd4
apuMETHYECKUM CIIOCOOOM
[ToBTOpeHue, 0000IICHNE U CHCTEMATH3AIIMS
90 3H3.HI/II§ PGH_[,CHI/IG TEKCTOBBIX 3a1a4 bubmioreka LIOK
) https://m.edsoo.ru/7f443fea
apuMETHIECKUM CIIOCOOOM
91 [ToBTOpEeHHE, 0000IICHUE M CHCTEMAaTH3aIIHS but6mmoreka [JOK
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3Hanui. [IpeobpazoBanue anredOpandecKux
BBIPQXECHH, JOMYCTHUMbIE 3HAYCHHUS

https://m.edsoo.ru/7f4441ca

[ToBTOpEeHnue, 06001IeHNEe U cUCTeMaTU3alus

92 sgaHui. [IpeoOpas3oBanue are0OpandecKux 1 bubmiorexa HOK
’ 13 p P https://m.edsoo.ru/7f444364
BBIPOKCHHM, IOMYCTHUMbIC 3HAYCHHMSI
IToBTOpeHHE, 0000IEHNE U CUCTEMATU3ALIIS
93 3H3.HI/II§ II e,06 aSCI)I;ISaHI/Ie anred anqecxplllx 1 bubmiorexa LIOK
’ 13 p P https://m.edsoo.ru/7f444612
BBIPOKECHHM, IOMYCTHUMbIC 3HAYCHHMSI
[ToBTOpEeHue, 0000IIEHNE U CHCTEMATA3AIIUS
94 3HaHHI7II) II e’06 ascl)iaHHe anreod anqecx;x 1 bubmiorexa LIOK
) P, p P https://m.edsoo.ru/7f444a94
BBIPOKCHHM, IOMYCTUMbBIC 3HAUCHHSI
IToBTOpeHue, 0000IIEHNE ¥ CUCTEMATH3AIIUA
95 3HaHI/II7I1) D H’K HH'H;OCT OE€HUE CBOﬁCTBI; 1 bubnorexa LIOK
- YHKIHH. o p ’ https://m.edsoo.ru/7f444c¢56
M3YYCHHBIX (PYHKIIUH
IToBTOpenue, 0000IIEHHE U CUCTEMATH3ALIMS
96 3HaHI/II71: dyuk HH'H;OCT O€HUE CBOﬁCTBI; 1 bubmorexa LIOK
- O YHKIMR: o p ’ https://m.edsoo.ru/7f444144
M3YYCHHBIX (pyHKIHN
IToBTOpeHue, 0000IIEHHE U CUCTEMATH3ALIMS
97 3HaHI/H§ Dyuk I/II/I'HlfIOCT O€HUE CBOﬁCTBI: 1 bubmorexa [IOK
- PYHKIIH: . p ’ https://m.edsoo.ru/7f44516a
M3YYCHHBIX (pyHKIHN
IToBTOpenune, 0600IIEHNE U CHCTEMATH3AIIHS
98 3HaHI/II7113 dyak HH'H;OC OceHHE CBoﬁCTBI; 1 bubmorexa [IOK
- O YHKIMU: . P ’ https://m.edsoo.ru/7f4452¢6
U3YYCHHBIX (DYHKITHI
IToBTOpeHnue, 0600IIEHNE U CHCTEMATH3AIINS
99 3HaHI/H711) r aq)I/IqecEf)e ClICHUE aBHerIﬁI/II/IX 1 buborexa LIOK
4P p yp https://m.edsoo.ru/7f445516
CUCTEM https:/m.
[ToBTOpeHue, 06001IeHNE U CUCTEMATH3AIUS
100 3HaHu#. ['paduueckoe pemeHne ypaBHEHUN U UX 1
CUCTEM
101 HroroBast KOHTpoJIbHAs paboTa 1
102 O000I11IeHIE U CUCTEMATU3aIUs 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJbHOU ITPOI'PAMMBI

7 KJIACC

Kon
NMPOBEPAEMOro
pe3yabTara

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI0 00111er0 00pa30BaHusl

1

Yyucia ¥ BLIUMCIIEHUSA

1.1

BLIHOHHﬂTB, coucras YCTHBIC )51 IIMCBMCHHBIC HpI/IéMLI,
apI/I(l)MeTI/IIIeCKI/Ie I[eﬁCTBHﬂ C palMOHAJIBHBIMU YHCJIaMHU

1.2

HaxonuTe  3HAYEHHMsT ~ YHUCIOBBIX  BBIPAXKECHUH, IIPUMEHSATH
pa3HooOpa3Hble crIOCOObI U MPUEMBI BBIYUCICHHS 3HAYCHUN JAPOOHBIX
BBIPAXXEHU, COIepKaIUX OOBIKHOBEHHBIE U JIECATUYHBIE ApOOU

1.3

[lepexonute oT omHOM GOpMBI 3alMKMCH YHCEI K Jpyrou
(mpeoOpa3oBbIBaTh  JAECATUYHYIO  ApoOb B OOBIKHOBEHHYIO,
OOBIKHOBCHHYIO B JCCATHYHYIO, B YAaCTHOCTH, B OCCKOHCUHYIO
JIECATUYHYIO ApOOb)

1.4

CpaBHI/IBaTB " yIIopaa04YMBaTh pallMOHAJIbHBIC YKUCJId

1.5

OKpyrasTh Ynuciia

1.6

BBINOJMHATE NPUKUIKY M OUEHKY pPE3yJbTaTa BBIYMCICHUN, OLICHKY
3HAYEHUW YHUCIIOBBIX BBIPAKECHUW. BBINOIHATE  IEUCTBUS €O
CTEMECHSIMH C HATYPAJIbHBIMHU MTOKA3aTEIIMHU

1.7

[IpuMeHATh TpU3HAKKA JEIMMOCTH, PAa3J0KEHHE HAa MHOXKUTEIU
HATyPAJIbHBIX YUCET

1.8

PemaTte  MNpakTHKO-OpMEHTHUPOBAHHBIC  3aJadyM, CBS3aHHBIE C
OTHOILIEHUEM BEJINYHH, MIPOMTOPIIUOHATEHOCTHIO BEJIMYHH,
NpPOIICHTAMH, HHTEPIPETUPOBATh PE3yJbTaThl pPEUICHUs 3aJad C
y4EéTOM OTPaHUYCHUH, CBSI3aHHBIX CO CBOHCTBAMHU pPaccCMaTPUBAEMBIX
00BEKTOB

AnreGpanyeckue BhIpaKeHHUsI

2.1

Hcnonp3oBaTh anreOpanvyeckyr0 TEPMHHOJOTHIO M CHMBOJIHKY,
IPUMEHSTH €€ B IPOLIECCe OCBOSHHSI yUeOHOTO MaTepuaa

2.2

Haxonute 3HaueHuss OYKBEHHBIX BBIPQKEGHUH TpU  3aJaHHBIX
3HAYEHHUSX IEPEMEHHBIX

23

BremonHaTh npeo6pa3OBaH1/1;{ OCJIoro  BBIPpAXCHUA B MHOTI'OYJICH
MNPpUBCACHHUCM HO,Z[O6HBIX ClIaraCMbIX, paCKpPbITHEM CKOOOK

24

BBINOAHATE YMHOKEHHE OJHOWIEHA HA MHOTOWIEH U MHOI'OYJIEHA Ha
MHOTOYJIEH, NPUMEHATh (OpMysbl KBaJpaTa CyMMbl U KBajapaTa
pa3HOCTU

2.5

OcymiecTBIATh Pa3aoKeHNEe MHOTOWIEHOB HA MHOKUTEIH C TOMOIIBIO
BBIHECEHHUS 32 CKOOKHM OOILEro MHOXUTENS, TPYNIIUPOBKYU CIaraeMblX,
NpUMEHeHUs (GOpPMYIT COKPAIIEHHOTO YMHOKEHHUS

2.6

[TpumensTs npeoOpa3zoBaHUsl MHOTOUWICHOB ISl PELICHUS PAa3IUYHBIX
3a/1a4 U3 MaTeMaTUKU, CMEXHBIX MIPEAMETOB, U3 PEAIbHON MPAKTUKHU

2.7

Hcnonp30BaTh CBOMCTBA CTENEHEM C HATypaJbHBIMU I10KA3aTEIAMU
JUid IpeoOpa30BaHusl BEIPAXKEHUN




YpaBHEHHMsI 1 HEPABEHCTBA

3.1

Pemate JsMHEVHBIE YpaBHEHHs C OJHOW NIEPEMEHHOW, NPHUMEHSA
IIpaBWJIa NIEPEX0/A OT UCXOJHOTO YPaBHEHMS K PAaBHOCWIBHOMY €MY.
[IpoBepsTsh, ABIAETCA JIU YUCIO KOPHEM YPAaBHEHHUSI

3.2

[IpumensTe rpaduueckue METOIbl TPU  PEIICHUH  JIMHEHHBIX
YPaBHEHUI U UX CUCTEM

3.3

[TonGupath mpuMepsl Map Yucen, SIBISIOUINXCS pelIeHHeM JTHHEHHOTO
YpaBHEHUS C ABYMSI IEPEMEHHBIMU

34

CTtpouTth B KOOPAMHATHOHN TNIOCKOCTH rpa)uK JTMHEHHOTO ypaBHEHUS C
JIBYMsI MEPEMEHHBIMU; TMONb3YysSICh TI'padUKOM, NMPUBOAUTH MHPUMEPHI
pElIeHUs] ypaBHEHUS

3.5

Pemiate cuctemsbl ABYX JMHEHWHBIX YPABHEHHH C IBYMs IEPEMEHHBIMU,
B TOM YHCJIC TpaQUIeCcKu

3.6

CocTaBnsTh U pemnath JUHEHHOE ypaBHEHUE WIM CUCTEMY JIMHEHHBIX
YPaBHEHUH 110 YCIOBHIO 3a7a4M, HUHTEPIIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3aJa41 ITOJIYYEHHBIN pe3yJIbTar

Koopaunats! u rpaduku. OyHKIMHA

4.1

N300paxxaTh Ha KOOPIMHATHOM MpPSIMON TOYKH, COOTBETCTBYIOIIHE
3aJaHHBIM KOOpIMHATaM, JIy4H, OTPE3KH, HHTEpBajbl, 3allUCHIBATh
YHCIOBBIC TPOMEKYTKH Ha alreOpanveckoM si3bIKe

4.2

OTMeuaTp B KOOPAMHATHOM IUIOCKOCTH TOYKH MO 3aJaHHBIM
KOOpJIMHATAM

43

Ctpouts rpaduku nuHeiHbIX QyHKIMH. CTpouth rpaduk QyHKIUH Y
= [x]

4.4

OmnuceIBaTh C INOMOIIBIO (I)YHKL[I/II\/’I HU3BCCTHBIC 3aBUCUMOCTHU MCKIY
BCIIMYMHaAMHU: CKOpPOCTb, BpEMs, pacCTOIHHUE, LCHY, KOJIUYCCTBO,
CTOMMOCTD, IPOU3BOAUTCIIbBHOCTL, BPCM, 00BEM pa60TH

4.5

Haxoauts 3HaueHue GyHKIMH 10 3HAYCHUIO €€ apryMeHTa

4.6

[Tonumate rpaduueckuil crmoco0® TNPEACTaBICHHUA U aHaIHM3a
UHPOpPMALIMK, W3BIIEKaTh M WHTEPHPETHPOBATH HWHPOPMALHUIO U3
rpaduKOB peabHBIX MPOLIECCOB U 3aBUCUMOCTEM

8 KVIACC

Kon
NpoBepPsieMOro
pe3yJibTara

IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOT'O 00111€r0 00pa30BaHUs

1

Yucna ¥ BEIYUCIIEHUS

1.1

HUcnonp3oBaTh  HadallbHbIE  MPEACTABICHUS O  MHOYKECTBE
JICUCTBUTEIIbHBIX YMCEN JUISl CPABHEHMS, OKPYIJIEHUS U BBIYUCIIEHUM,
n300pakaTh JIEWCTBHUTENBHBIE YHCJIAa TOYKAMH Ha KOOPIWHATHOM
IPSMOM

1.2

[IpumeHsTh TNOHATHME  apU(PMETUUYECKOTO  KBaJAPaTHOTO  KOPHA,
HaXOAWTh KBAaJpaTHbIE KOPHH, HCIOJIb3YsSd IpPH HEOOXOAMMOCTH
KaJbKYJISTOP, BBIIOJIHATH MPe0Opa30oBaHusl BBIPAXKEHUH, coJepKaluX
KBaJpaTHbIE KOPHU, UCIOJIb3Ysl CBOWCTBA KOPHEU

1.3

Hcnonp30oBaTh 3amucu  OONBIIMX W MaJbIX 4YHCENI C IIOMOIIBIO




JIECATUYHBIX Apo0eit u creneHeit uncna 10

AnreGpanyeckue BbIpaKeHUsI

2.1

HpI/IMeHSITI) IOHATHUC CTCICHU C NCJIBIM IIOKAa3aTcCJICM, BBIIIOJHATH
npeoGpa30BaHH51 BLIpa)KeHPIﬁ, coacpKax CTCIICHU C LOCJIbIM
IIOKa3aTcjicM

2.2

BBINONHATE ~ TOXAECTBEHHbIE  MPEOOpPA30BaHMUSA  PALMOHAIBHBIX
BBIDAKCHUI HA OCHOBE MpPaBWJI JCHCTBUII HaJl MHOTOYICHAMH |
anredpandecKuMu Ipo0sMu

23

PacknaapiBaTh KBAAPATHBIA TPEXUICH HA MHOKUTEIIHN

24

[IpumensTh npeoOpa3zoBaHusl BBIPAKEHHUHM Il pEIICHUS pa3IMYHbIX
3a]a4 U3 MaTeMaTUKU, CMEXXHBIX [TPEIMETOB, U3 peabHON MPAKTUKHU

YpaBHEHHs 1 HEPABEHCTBA

3.1

Pemwlate nMHENMHBIE, KBaApaTHbIE YPAaBHEHUS M PalUOHAIBHbBIC
YPaBHEHHUs, CBOIAIIMECS K HUM, CUCTEMBI JIByX YPaBHEHHH C IByMs
IIEPEMEHHBIMU

3.2

[IpoBoauTh mpoOCTEWIINE MCCIECIOBAHUS YPAaBHEHUH M CUCTEM
yYpaBHEHMH, B TOM 4HUClIeé C DPUMEHEHHEeM TIpapuuecKux
IpEJCTaBICHUN (yCTaHaBIMBATh, UMEET JIM yPAaBHEHUE WIH CHUCTEMA
YPaBHEHHMH peLIeHHUs], €CII UMEET, TO CKOJIBKO, U Ipoyee)

33

[lepexomuTs OT cioBecHOM  (HOPMYJUPOBKM 3amadyd K  e€
anreOpanyeckold MOJETH C IMOMOIIBIO COCTAaBJICHUS YpaBHEHHs WU
CUCTEMBbl YpaBHEHMI, WHTEPHPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33J1a4U ITOJIYYECHHBIN pe3yJIbTaT

3.4

[IpumeHATH CBOMCTBA YKCIIOBBIX HEPABEHCTB ISl CPABHEHMUS], OLICHKH,
pelaTh JUHEHHbIE HEPABEHCTBA C OJHON NMEPEMEHHOM M MX CUCTEMBI,
naBaTh  rpaduueckyr0  WUIIOCTPAlldI0O  MHOXKECTBA  pEIICHUN
HEpPAaBEHCTBA, CUCTEMbI HEPABEHCTB

DyHKIMHU

4.1

[Torumarh © HCIONB30BaTh (DYHKIIMOHAIBHBIC TIOHATHS U SI3BIK
(TEpMHHBI, CHUMBOJHMYECKHE O0O003HAYCHUS), OIPEICNIATh 3HAYCHUE
(GYHKIIUM TI0 3HAYCHUIO apryMEHTa, OINPEACIsTh CBONCTBA (YHKIIUU
1o e€ rpaduKy

4.2

k/x

Ctpouts rpadMKH dJeMEHTapHbIX (QyHKIUH BUIA:
y =k/x

y

, Y =x% y = X%, y = [X|, onucbIBaTh CBOMCTBA YUCIOBON (PyHKUUU IO €€
rpaduky

9 KUIACC

Kon
NpoBepsAEeMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus




Yucia U BEIUMCIIEHUS

1.1

CpaBHI/IBaTI) U yHnopsaao4duBaTh pPAUMOHAJIBHBIC W HWppaAlUMOHAIBHBIC
qucjia

1.2

BrImonsaTs apI/I(I)MeTI/I‘IeCKI/Ie HeﬁCTBHH C pallMOHAJIbHBIMU YUCJIAMU,
CcoucTasd YCTHBIC W IMUCbMCHHBLIC HpI/IéMBI, BBIITIOJIHATH BBIYMCICHUSA C
HppalMOHAJIbHBIMHA YHCJIAMHU

1.3

Haxozme 3HAYCHHS CTEIICHEH C OCJIBIMHU IIOKa3aTCIAMU H KOpHCfI,
BBIYHCJIATH 3HAYCHUA YK CIIOBBIX BBIpa)KeHI/Iﬁ

1.4

OKpyriiTh AEMCTBUTENBHBIC YHUCIA, BHIOJHITH TPUKUIKY pe3yjIbTaTa
BBIYMCIICHHM, OLICHKY YMCJIOBBIX BBIPAKCHUHN

YpaBHEHHsI 1 HEPABEHCTBA

2.1

Pemlare  jMHENHBIE W KBAaJApPAaTHBIE YPaBHEHHWs, ypAaBHEHUS,
CBOJISIIIIMECS K HUM, NpocTeiiue TpoOHO-pallMoOHaIbHbIE YPABHEHUS

2.2

Pemate cucreMsl 1ByX JIMHEWHBIX YPaBHEHUMN C JIByMsl I€PEMEHHBIMU
Y CUCTEMBI JIByX YPAaBHEHU, B KOTOPBIX OJHO YPABHEHHUE HE SIBJIACTCS
JIMHENHBIM

23

Pemate TEKCTOBBbIE 3aa4yM anredpanvyeckuM CIOCOOOM C IOMOIIBIO
COCTAaBJICHUSl YPAaBHEHHUS WIM CHUCTEMBI JIBYX YPaBHEHHMH C JIBYMs
EPEMEHHBIMU

24

[IpoBoauTh MpOCTEHININE WCCICIOBAHUS YPABHEHHH H CHCTEM
ypaBHEHHM, B TOM 4YHUCIE€ C TPUMEHEHHEM TpapUuecKux
Mpe/CTaBlICHUN (HalpuMep, yCTaHABINBATh, UMEET JI YpaBHEHUE WU
CHUCTEMa YPaBHEHUH PEILICHHUS], €CIIU UMEET, TO CKOJIBKO)

2.5

Pemate  nuHeElHBIE  HEpPABEHCTBA, KBAJApaTHbIE  HEPABEHCTBA,
n300pakaTh pelieHrne HePaBEHCTB HA YMCIIOBOW MPSIMOM, 3aMHCHIBATh
pELIEHHE C MOMOILBK CUMBOJIOB

2.6

Pemate cucteMbl JMHEHHBIX HCPABCHCTB, CHCTCMbI HCPABCHCTB,
BKJIIOYAOOIUME KBAJAPaTHOC HCEPABCHCTBO, 1/1306pa>1<aTL PEIICHNC
CUCTCMbI HCPABCHCTB Ha YHCJI0BOM HpHMOﬁ, 3aIIMCbIBATh PCHICHUC C
IIOMOIIIBIO CUMBOJIOB

2.7

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUU PA3JIMYHBIX 3a1a4

DyHKIMHU

3.1

Pacno3naBate  (QyHKUMM  W3y4eHHBIX  BHUIOB.  [loka3bIBaTh
CXEMaTHUYECKH PACTIONOKEHNE Ha KOOPAMHATHOMN TUIOCKOCTH rpaduKoB
¢ynkuunit Buga: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCUMOCTH OT
3Ha4YCHHUH KO3(PPHUIIMEHTOB, ONMMCHIBATh CBOMCTBA (DYHKIIHIA

3.2

[loka3piBaTh CXEMaTHYECKH pACIIONOKEHHE HAa  KOOPJAWHATHOMN
IUIOCKOCTH TpaukoB (QyHKUMH Buaa y = VX, y = |X| U ONUCHIBATH
CBOICTBa (PYHKIMIA

33

Crpoutrp u wu300pakarb CXeMaTH4YECKH TpaduKU KBaIpPATUYHBIX
(GyHKUMH, ONMUCBHIBaTH CBOWCTBA KBAaJPAaTHUUHBIX (QYHKIMHA IO HX
rpadukam

3.4

Pacno3naBate kBampatuyHylo (yHKIUIO 1m0 (Gopmyse, TPUBOIUTH
OpUMEphl KBAJPAaTUYHBIX (YHKIMH M3 pearbHON KU3HH, (PU3UKH,
TE€OMETPUH

ApudmeTndeckasi 1 reOMETpPHUISCKast TPOrPEeCcCUn

4.1

PacnioznaBath apuMeTHYECKYIO0 ¥ TEOMETPUYECKYIO MTPOrPECCHU TpHU




pa3HbIX crioco0ax 3aaaHus

BEBINONHATE BBIYMCIICHUSI C HUCIOJNB30BaHUEM (GOPMYNT 7-TO UJIeHA
4.2 apu(MeTHYECKOM M reoMeTpUYEeCKON MPOrpeccHif, CyMMBbl MEPBbIX N
YWICHOB

N300paxaTh uieHbl NOCIEA0BATENBHOCTH TOUKAMU Ha KOOPAUHATHON
IUIOCKOCTH

43

Pemarp 3amaun, cBsi3aHHBIE C YHCIOBBIMU MOCIIEIOBATEIILHOCTSIMU, B
4.4 TOM 4HCI€ 3aJauyd W3 PEAJbHOM JKM3HM (C HCIOJb30BaHUEM
KaJIBKYJIATOPA, IU(PPOBBIX TEXHOJIOTHI)

IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Koa ITpoBepsieMblii 3JIEMEHT COJAEePKAHUS
1 Yucna v BBIYUCICHUS
Jlpobu OOBIKHOBEHHBIE W JIECATHUYHBIC, TIEPEX0] OT OMHOW (OPMBI 3aruch
1.1 npoberi k apyrou. IloHsATHE palMOHAIBHOTO YHCIIA, 3alKHCh, CPaBHEHHE,
YIOPSI0YMBAHUE PAIIMOHAIIBHBIX YHUCEI
12 ApudmeTndeckne ASUCTBUS C pallMOHAIBHBIMU YKCIaMu. Pernienue 3a1ad u3
peanbHOM MPAaKTUKK Ha YacTH, Ha IpoOHU
13 Crenenb ¢ HaTypalbHBIM IIOKa3aTelieM: OIlpelieleHne, Mpeodpa3oBaHUE
BBIPQXXCHUI Ha OCHOBE OMpeAeNICHUs], 3aITUCh OOJIBIITUX YUCEI
1.4 [IpotieHTsI, 3amuch MPOLEHTOB B BUAE ApoOH U ApoOU B BHJE MPOICHTOB.
Tpu oCHOBHBIE 33]]a4M HA MPOIEHTHI, PEIICHUE 33]1a4 M3 PEATbHON MTPAKTUKHU
15 [IpuMeHeHne TNPU3HAKOB ACIUMOCTH, PA3JIO0KEHHE Ha  MHOXKHUTEIH
HATypaJIbHBIX YHCET
1.6 PeanpHble  3aBHUCHMMOCTH, B TOM  4HClIe TpsMas U oOparHas
MPONOPIIMOHAIBHOCTH
2 AnreOpanyecKue BhIPAKCHHUS
21 IIepeMeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAXKCHUSA C IIEPEMEHHOM. JlonmycTumble
3HAYEHMSI IEPEMEHHBIX
29 [IpencraBienue 3aBUCHUMOCTH MEXKAY BEIMYMHAMH B BHAC (OPMYJIBI.
) Boruncnenus o gpopmynam
23 [IpeoOpa3oBanre  OyKBEHHBIX  BBIPAKECHHH, TOXXIECTBEHHO  paBHbBIC
BBIPKECHHUSI
2.4 CBoiicTBa CTENIEHU C HATYPAJIbHBIM MOKA3aTEIEM
25 Onnounensl U MHOroueHbl. Crenenb MHOTOWIeHA. CloKeHHe, BRIUUTAHUE,
YMHO>KEHHE MHOTOYJIEHOB
26 @opMyIIbl COKPAIIEHHOIO YMHOKEHHU: KBaAPaT CYMMBbI M KBaJpaT Pa3HOCTH.
®dopmyna pa3HOCTH KBaapaToB. Pa3nokeHrne MHOTOUYJIEHOB HA MHOKUTEIU
3 YpaBHeHus
31 VYpaBHeHUE, KOpPEHb ypaBHEHUs, MpaBuIa npeoOpa3oBaHus YypaBHEHHS,
PaBHOCHUIILHOCTh YPAaBHEHHI
39 JIuneiiHoe ypaBHEHUE ¢ 9ILH0171 nepeMe}fHoﬁ, YUCJIO KOPHEW JIMHEWHOIO
YpaBHEHUsI, PEILICHHNE JIMHEWHBIX YPaBHEHUU
33 CocraBnenue ypaBHeuHm“I 10 YCIIOBUIO 3a7aud. PelieHne TeKCTOBBIX 3a/1ay ¢
MOMOIIIbIO YPABHEHHI




34

JIuneiiHoe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpaduk

Cucrema [ByX JIMHEMHBIX ypaBHEHUH C JByMs IepeMeHHbIMU. PeuienHue

3.5 CUCTEM YpaBHEHHI crmocoOOM MOJACTaHOBKH. [IpuMepsl pemieHus: TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YPaBHEHHUU
4 Koopaunats! u rpaduku. @yHKIIUK
4.1 Koopannara Touku Ha npsMoi
49 I’II/ICJIO]ELIG IIPOMEXKYTKH. PaccTossHre MeXay IBYyMs TOYKaMU KOOPIMHATHOMU
npsIMOi
43 [IpsimoyronpHas CHCTEMa KOOPJMHAT, OCH Oxu Oy. Alcuucca U opaAWHATA
TOYKHU Ha KOOPJMHATHOM MJIOCKOCTHU
44 [Ipumepsr l“pil(I)I/IKOB, 3amaHHbIX (popmyrnamu. UTeHune TpaduKoOB peanbHBIX
3aBUCHUMOCTEN
4.5 [onsarue Gpynkuun. ['paduk pynkunu. CBorcTBa PyHKIHIA
4.6 Jluneitnas pyuknus, e€ rpaduk. 'paduk dyHKIMHU y = |X|.
47 Fpaqmqecicoe peuieHue JIMHEWHBIX YPAaBHEHUM M CHCTEM JIMHEHWHBIX
YPaBHEHUH.
8 KNIACC
Kon ITpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 Yucna v BBIYUCTICHUS
1.1 KBanpatuslii kopenb u3 uucna. lloHarue 00 HppalMOHAIBHOM YHCIIE.
) JlecsiTuuHbie PUOIMKEHUS UPPALIMOHATBHBIX YHCET
CpoiicTBa apuMeTHYECKUX KBaApPAaTHBIX KOpPHEH M HMX MNPUMEHEHHE K
1.2 PeoOPa30BAHUIO YUCIIOBBIX BBIPAKECHUI M BBIYHCICHUSM. JeHCTBUTEIBHBIC
yucia
1.3 Crenenb cC LeJbIM TIOKa3aTesieM U e€ cBoicTBa. CTaHmapTHas 3alKUCh YHCIIa
2 Anrebpanyeckue BoIpaKEHUS
2.1 KBazpaTHbli TPEXWIECH, pa3I0KEHUE KBAPATHOTO TPEXWICHA HA MHOKUTEIIU
2.2 Anrebpanyeckasi ApoOb. OCHOBHOE CBOMCTBO anredpandeckoi qpoou
23 CnosxeHue, BBIYMTaHNUE, YMHOXKEHHUE, JIeJICHUE anre0Opanyeckux apooei
2.4 PanmonanpHble BRIpa)KEHUS U UX IPe00pa3oBaHue
3 YpaBHEHUs 1 HEPABEHCTBA
31 KBampatHoe ypaBHenue, (opmyna KOpHEH KBaJApaTHOTO YpaBHEHUS.
Teopema Buera
3.2 Pemenue ypaBHeHH, CBOISAIIMXCA K JIMHEWHBIM U KBAJIPATHBIM
33 [Ipocreiimue qpoOHO-palliOHANIbHBIE YPAaBHEHUS
I'padmyeckas wHTEpHIpeTaHsI YPaBHESHUIN C JABYMS IMEPEMEHHBIMU U CHCTEM
34 JIMHEWHBIX ypaBHEHUH ¢ ABYMs NepeMeHHbIMU. [IpuMepsl pemieHus cucteM
HEJTMHEHHBIX YPaBHEHUH C ABYMS IEPEMEHHBIMHU
3.5 PelreHre TEKCTOBBIX 3aJ1a4 alIreOpandecKUM CIIOCOOOM
3.6 UucioBble HEPaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM MTepeMEHHOM
3.8 PaBHOCHJIBHOCTH HEPaBEHCTB
3.9 JInHeHbIE HEPABEHCTBA C OJJHOM ITIEPEMEHHOMN




3.10 CucreMbl TMHEHMHBIX HEPABEHCTB C OAHON IEPEMEHHOM
4 DyHKIUU
41 [Monsatne ¢ynkuuu. OOnIacTe omNpefeNeHHss W MHOXXECTBO 3HAUCHHM
) dbyukmun. CriocoObl 3a1aHus QYHKIHHA
4.2 I'paduk dynkmu. UYtenue cBoicTB QyHKIMH 10 € rpaduky
4.3 [Tpumeps! rpadukoB PYHKITUH, OTPAXKAIONIUX PeaTbHBIE MPOIIECChHI
44 OyHKIMH, OIUCHIBAIOIIME NPSIMYI0O U OOpaTHYIO IpPOMOPLUOHANIBLHBIE
) 3aBHCHMOCTH, UX TpaQuKu
4.5 OyHKIMHU y =x? y = x?
4.6 Qyskuuu y = wx, y = |x|
4.7 ['paduyeckoe penieHrne ypaBHEHUH U CUCTEM YpaBHEHUI
9 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 UYucna u BBIYUCICHHUS
11 PanyonanbHble yncna, UppalMOHAIBHBIE YHCIA, KOHEYHbIE M OECKOHEYHBIE
' JeCATUYHBIE TPOOU
MHOKeCTBO IeHCTBUTENBHBIX YHCEIN, IEHCTBUTENbHbIC YncIa Kak 0eCKOHEUHbBIE
12 JeCSTUUHbIE ApoOU. B3auMHO 01HO3HaYHOE COOTBETCTBHE MEXKI1Y MHOXKECTBOM
' JIEMCTBUTEIIbHBIX YHUCET U KOOPAUHATHOM NpsiMoil. CpaBHEHHE J1€HCTBUTEIIbHBIX
qucel
1.3 Apudmerndeckue ACHCTBUS C ACHCTBUTEILHBIMH YHCIAMHU
W3mepenusi, TpubIMKEeHUs], OLEHKU. Pa3mepsl 00bEKTOB OKpYIKAIOIIET0 MHUPA,
14 JUINTEIBHOCTh TPOILIECCOB B OKpyXkatomiem wmupe. [IpubnmxéHHoe 3HaueHHe
' BEJIMYMHBI, TOUHOCTh NpuOmmkeHus. Okpyrienue uucen. [Ipukuaka u omeHka
pE3yIAbTATOB BBIUNCICHUN
2 YpaBHEHHMsI 1 HEPABEHCTBA
2.1 YpaBHEHHUsI C OJHOW NTEPEMEHHON
2.2 JInneiiHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOAAIIMXCS K JIMHEUHBIM
23 KBasapaTHoe ypaBHeHue. PenieHne ypaBHEeHUH, CBOASAIINXCS K KBAaIPATHBIM
24 BI/IKB"aI[pai[HOG YPaBHEHuUe. IIpuMepsl pelieHuss ypaBHEHHH TpeTbed W
YETBEPTOM CTENEHEN pa3sIoKEHUEM HA MHOKHUTEN
2.5 Pemenue qpoOHO-paliMOHAIBHBIX YPABHEHHUI
2.6 CucreMbl ypaBHEHUN
2.7 YpaBHeHUe ¢ ABYMsI IEPEMEHHBIMU U €T0 rpaduk
2.8 Pewenne cucreM JIByX JINHEWHBIX YPABHEHHM C IBYMs IEPEMEHHBIMU
29 PemeH“He CHUCTEM [BYX YPaBHEHMH, OJHO M3 KOTOPBIX JIMHEWHOE, a Jpyroe —
BTOPOU CTENEHU
2.10 ['padraeckast MHTEPOpPETALMSI CHCTEMBI YPABHEHUH C IBYMSI IEPEMEHHBIMH
2.11 Pemenre TeKCTOBBIX 337124 alreOpandecKuM CrmocoooM
2.12 YuciioBbIE HEPABEHCTBA U UX CBOMCTBA
2.13 PewieHne nuHENHBIX HEPABEHCTB C OJJHOM EPEMEHHOU
2.14 Pemenue cucrem JTMHEHHBIX HEPABEHCTB C OJHOM NEPEMEHHOMN
2.15 KBasipaTHble HEpaBeHCTBa




I'paduueckass wHTEpHpeTanis HEPABEHCTB W CHCTEM HEPABEHCTB C JBYMs

2.16
epEMEHHBIMU
3 DyHKIUU
31 KBanpatnunas ¢ynkums, e€ rpaduk u cBoiictBa. [lapabGona, koopAauHATHI
) BEPIINHBI MapadoJibl, OCb CHMMETPHUH MapadoJIbI
32 ['paduku pyukuuii y=kx, y=kx+bu ux cBOMCTBa
3.3 I'paduku QyHKIMi y=k/x, v = X’ UX CBOMCTBA
3.4 ['paduku GyHKIKH , U UX CBOHCTBA
4 YuciioBble OCIE€I0BATEIbHOCTH
41 Omnpenenenue U crnocoObl 3aJaHUsl YUCIOBBIX MOCIENIOBATEIbHOCTEH. 3amaHue
MOCJIC0BATEIHPHOCTH PEKYPPEHTHOM (hopMysior U GopMYJIOi #-TO YIeHA
49 Apudmernueckass mnporpeccus. Dopmynsl n-ro  wieHa apu(pMeTHUECKOH
IIPOTrPECCUU, CYMMBI NIEPBBIX NUJICHOB
43 I'eomeTpuueckass mnporpeccus. DPopmMysbl #n-TO  4WiI€HAa TE€OMETPUUYECKOM
MIPOTPECCUU, CYMMBI NIEPBBIX NUJICHOB
4.4 W3o0paxkenne wieHOB apuU(PMETHUECKOM U TeOMETPUYECKOH IMPOrpeccHid
TOYKAMHU HAa KOOPJAMHATHOM MJIOCKOCTH. JINHEHHBIN U SKCITOHEHIIMAIBHBINA POCT
4.5 Crno’xHble MPOLIEHTHI

IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon IIpoBepsiemble TpeOOBaHUSA K PEAMETHBIM pe3yJibTaTaM
NpoBepPseMoro OCBOCHHUSI OCHOBHOI1 00pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOI'O
TpeOoOBaHUs o0mero oopazopanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh IOHATUSMHU: MHOXECTBO, IOAMHOXECTBO,
ornepanuy HaJ MHOXKECTBAMHU; YMEHHE OINEpUPOBATH IOHATHIMMU:
rpa¢, cBs3HBIA Tpad, AepeBo, LUK, NPUMEHSATh HUX TPH PEIICHUH
3aJa4; yMEHHE HCII0JIb30BaTh IpapuuecKoe MpeICTaBICHUE MHOKECTB
JUIsL OITMCAaHMs peabHBIX MPOLECCOB U SBJICHUH, NPU PELIECHUM 3a7ad
U3 JPYTUX Y4eOHbIX MIPEIMETOB

YMeHHne onepupoBaTh MOHATUSAMHU: OIPENEICHHE, aKCHOMa, TEOpEMa,
JI0Ka3aTeNbCTBO; YMEHHE paclo3HaBaTb WCTUHHBIE U JIOXKHBIE
BBICKA3bIBAaHUS, IPUBOJUTH IIPUMEPbl U KOHTPIPHUMEPBI, CTPOUTH
BBICKA3bIBaHUS M OTPULIAHUS BBICKA3bIBAHUI

YMeHne onepupoBaTh MOHATUSAMH: HATypaJbHOE YHCIIO, IPOCTOE M
COCTaBHOE 4YMCJIO, JEIMMOCTb HaTypalbHBIX YHCEJ, IPU3HAKU
JEIUMOCTH, 1IEJI0€ YHUCIO, MOIYJb 4Hclia, OOBIKHOBEHHasl IpoOb U
JEeCATUYHAs Ipo0b, CTAaHIAPTHBIN BUJ YMCIA, PALlMOHAIBHOE YHUCIIO,
UpPpPALMOHATIBHOE 4YHUCJIO, apu(METHUYECKHIl KBaJpaTHBIM KOPEHb;
YMEHHE  BBIIOJIHATH JEHCTBUS C  4YMCIAaMH, CpaBHUBaTb U
YHOpAIOYMBATh YHWCIA, NPEACTABIATH YHUCIA Ha KOOPAWHATHOU
IOpSIMOM, OKPYIJISITh YHMCIA; YMEHHE JejaThb IHPUKUAKY U OLEHKY
pe3yibTaTa BBIYUCICHUN

YMmenune ONICPHUPOBATE TMOHATHUAMU: CTCIICHb C ICJIbIM IIOKAa3aTCJICM,




apumeTHuyecKuil KBaJpaTHbIM KOPEHb, MHOTOYJIEH, anredpandeckas
npoOb, TOXXAECTBO; 3HAKOMCTBO C KOPHEM HATypaJlbHOW CTENEeHH
0oJbIlle €AMHUIIBI; YMEHHUE BBINOJHATH Pacy€Tsl MO (GopMyliaM,
npeoOpa3oBaHusl ILENbIX, JpPOOHO-pAllMOHAIBHBIX BBIPDAKEHUA U
BBIPDAKEHUM C KOPHSMHM, Pa3j0oKEHHE MHOIOYJIEHA HAa MHOKWUTEIH, B
TOM YHCJIE€ C UCIOJIb30BaHUEM (GOpPMYJd pPAa3HOCTH KBAApaToB H
KBaJpaTa CyMMBbI U Pa3HOCTH

YMeHHe onepupoBaTh NOHATUAMU: YHCIOBOE PABEHCTBO, YPABHEHHE C
OIHOM MEpPEMEHHOM, 4YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE peulaTh JMHEHHBIE UM KBAJAPATHBIE ypAaBHEHUS,
NpOOHO-pallMOHATIBHBIE YPABHEHUS C OJHON MEPEMEHHOM, CUCTEMBI
JIBYX JIMHEHHBIX ypaBHEHUH, JIMHEHHbIE HEPABEHCTBA M UX CHCTEMBI,
KBaJpaTHble M JPOOHO-pallMOHAIbHBIE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PEIIECHNUN 3a1a4 U3 IPYTUX MPEeIMETOB
U TPaKTUYECKUX 3a7a4d; YMEHUE HCIIOJIb30BaTh KOOPAMHATHYIO
OpSIMYI0O M KOOPAMHATHYIO IIOCKOCTh ISl M300pa)K€HUsl peleHuil
YPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHne onepupoBath MOHATHAMH: QYHKIMS, Tpaduk QyHKIUU, HYTIU

byHKIMY, IIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, MIPOMEXKYTKHU
BO3pacTaHMs, yObIBaHUS, HaumOOJblllee M HaUMEHbLIEEe 3HAYCHUs
byHKINY; yMeHue OIIEpUPOBATH MOHATUSMU: npsiMas

MPONOPLUUOHANLHOCTD, JUHEHHAs (PyHKUMS, KBaJpaTHuHas (QyHKLUSA,
oOpaTHasi TPOMOPLUOHATIBHOCTh, Mapaboja, rumnepdbona; yMeHue
CTpouTh rpaduku PyHKIUN, UCTIOTB30BaTh TpadUKH JIJIs ONIpEeAeTICHUS
CBOICTB IIPOLIECCOB M 3aBUCUMOCTEN, JUIsl pELIEHUs 3a7a4 U3 APYTUX
y4eOHBIX TPEIMETOB U pealbHOM JKU3HU; YMEHHE BbIpaKaTh
dbopMyliaMu 3aBUCUMOCTH MEXIY BEIHUYNHAMU

YMmenue OIIepUpOBaTh MOHSTUSMMU: II0CJIEZI0BATEIBHOCTb,
apupmernyeckas UM TeOMETpUYecKass  IPOrPEecCUu;  YMEHHUE
UCIIOJIb30BaTh CBOICTBA MOCIIEAOBATENLHOCTEH, (OPMYJBI CyMMBI U
oOuiero ujeHa Hpy pelIeHUH 3ajady, B TOM 4YHCIE 3aJad U3 APYTUx
y4eOHBIX IPEAMETOB U PeaTbHOM KU3HU

YMeHue pemars 3aJaud pasHbIX TUIOB (B TOM YHCJE HA MPOLEHTHI,
IO M 4YacTH, JBUXKEHHE, paboTy, IIeHy TOBapoOB M CTOMMOCTH
HOKYIOK U YCIIYT, HAJIOTH, 3a/1a4M U3 00JIaCTH YIPABJICHUS JIUYHBIMU U
ceMeiiHbIMU  (MHAHCAMH); YMEHHE  COCTaBJISTb  BBIPAKEHUS,
YPAaBHEHUs, HEPAaBEHCTBA M CHCTEMbl II0 YCJIOBHUIO 3aJauH,
UCCJIEI0BaTh IOJIY4YEHHOE PEIICHUE U OLICHWBATh IIPABJONOJ00HOCTh
[IOJIYYEHHBIX PE3YJILTATOB

YMeHue onepupoBaTh MOHATUAMU: GUTYpPA, TOUKA, OTPE3OK, MpsMas,
7y, JIOMaHasi, yrojl, MHOTOyTOJIbHHK, TPEYTOJIbHHUK, PAaBHOOEIPCHHBIH
U PABHOCTOPOHHUI TPEYTrOJIbHUKH, MPSMOYTOJbHBIA TPEYTrOJbHUK,
MearaHa, OMCCeKTpUca U BBICOTAa TPEYroJIbHHMKA, YEThIPEXYTOJbHUK,
napajuieiorpaMM, pom0, TPSIMOYTOJIbHUK, KBajapar, Tpamerus;
OKpPYXHOCTb, KpYT, KacaTejbHas; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMU
dburypamu; ymMeHue pemaTh 3aadyd, B TOM YHCJIE M3 MOBCEIHEBHOI
JKU3HU, Ha HAXO0XKJIEHUE TeOMETPUYECKUX BEIMYMH C INPUMEHEHUEM
M3YYEHHBIX CBOMCTB GUTyp U (HakToB

10

YMeHHe onepupoBaTh MOHSTHUSIMU: PaBEHCTBO (UTYp, PaBEHCTBO




TPEYroJbHUKOB; MapalieIbHOCTh U MEPHEHAUKYISPHOCTh MPSMBIX,
yroJl MEXAYy HpsMBIMH, NEPHEHIUKYJApP, HAKIOHHAs, IPOEKLUS,
nonobue Guryp, nogo0HbIE TPEYTrOJIbHUKH, CUMMETPHUS OTHOCUTEIBHO
TOYKM U NPAMOM; YMEHHE paclo3HaBaTb PAaBEHCTBO, CUMMETPHUIO U
nonobue Guryp, napamieabHOCTh U NEPIEHIUKYJISIPHOCTh NPSMBIX B
OKpYyXarolleM MUpe

11

YMeHue onepupoBaTh INOHATHAMM: JJIMHA, PACCTOSHUE, YIoJl
(BeMMYMHA yTIJla, CUHYC U KOCHUHYC yIja TPeyrojbHHKA), IJIOLIa/b;
YMEHHE OLIEHUBATh pa3Mephl NMPeIMETOB U OOBEKTOB B OKpPY’KaIOLIEM
MHUpE; YMEHHE NpUMEHATh (OpMYyIBl TepUMeTpa U IUIOMIAAN
MHOT'OYTOJIbHUKOB, JJMHBI OKPYKHOCTH M IUIOIIAAM Kpyra, o0bema
IIPSIMOYT'OJIBHOIO MapaJuICNICIIAIE1a; YMEHHE NPUMEHITh IIPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYI'OJbHUKA,
teopemy Iludaropa, TpUrOHOMETPUUECKHE COOTHOLIEHMS  AJIs
BBIUMCJICHYS JUIMH, PACCTOSIHUY, IIOLIAACH

12

YMmenne wu3o0paxkarb IUIOCKME (UIyphl W WX KOMOHMHAIIWH,
NPOCTPAHCTBEHHBIE (UTYPbl OT PYKH, C TOMOUIBIO YEPTEKHBIX
WHCTPYMEHTOB M DJJIEKTPOHHBIX CpPEIACTB IO TEKCTOBOMY WU
CUMBOJIbHOMY ONMCAHUIO

13

YMeHue onepupoBaTb IMOHATHSAMHU:  INPSMOYIOJbHAs  CHCTEMA
KOOPJIMHAT, KOOpPAWHATBI TOYKH, BEKTOpP, CyMMa BEKTOpOB,
IIPOM3BEICHNE BEKTOPA HA YUCIIO, CKAJISIPHOE IPOU3BEIEHUE BEKTOPOB;
YMEHHE HCIOJIb30BaTh BEKTOPbl U KOOPAWHATHI JUISl MPEICTaBICHUS
JNaHHBIX W pELIeHMs 3aJa4y, B TOM 4YHUCIE U3 JPyrux Y4eOHBIX
IIPEMETOB U peabHOM KU3HU

14

YMeHue onepupoBaTh IMOHSATUSMHU: CTOJIOMKOBBIE M  KPYTOBBIE
qUarpaMMbl,  TaONIUIBL, cpenHee  apudmMeTHueckoe, MeauaHa,
HauOoblllee M HaUMEHbIIEe 3HAYEHHs, pa3MaxX YHCIOBOro Habopa;
YMEHHE  U3BIEKaTb, MHTEPIPETUPOBATH U  NpeoOpa3oBHIBATH
uHbOpMalMIO, TpPEACTAaBIEHHYI0 B TalOiMIaXx M Ha JuarpaMmmax,
OTpaKaroIyl0 CBOWMCTBA M XapaKTEPUCTUKHU pPEajbHBIX IPOLECCOB U
ABJICHUN; yMEHHME paclo3HaBaTb HM3MEHYMBBICE BEJIUYMHBI B
OKpYy’arolleM MUpe

15

YMeHue omnepupoBaTh MOHATHAMHU: CIy4YalHBIA ONBIT (CIy4aiHbIH
HKCIEPUMEHT), DJJIEMEHTapHOEe COObITHE (JIEMEHTAapHBIM HCXO0.)
CJIy4alfHOI'O OMbITa, CIy4ailHOEe COOBbITHE, BEPOSITHOCTH COOBITHS;
YMEHHE HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B ONBITaX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMM; YMEHHE pelaTh
3aJa4d METOJOM OpPraHM30BAaHHOIO Iepedopa M ¢ HCIOJIb30BaHUEM
IIPaBWJIa YMHOJKEHUS; YMEHHUE OLICHMBATb BEPOATHOCTH PEaJbHBIX
COOBITUH M SIBJIEHMH, NMOHUMATh POJIb MPAKTHUYECKU TOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKpYXKalOLIEM MHUPE M B OKHU3HH;
3HAKOMCTBO C TIOHSITUEM HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOJIBIIMX YHCEJ U €0 POJIbIO B MACCOBBIX SIBICHUSIX

16

YMeHue BbIOMpATh MOAXOSANIAN W3YYCHHBIM METOJ IS PEIICHHS
3a/1aud, TPUBOJUTH MPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE M JKU3HH, PACIIO3HABATH MPOSBICHNE 3aKOHOB MaTEMAaTHKH B
HUCKYCCTBE, OIUCHIBATh OTJEIbHBIC BBIJAIOMIMECS  PE3YJIbTAThI,
MOJIYYCHHBIC B XOJIC Pa3BUTHSl MAaTEMAaTHKH KaK HAyKH, MPUBOAHWTH




IIPUMEPBI MATEMAaTUYECKUX OTKPBITUH M UX aBTOPOB B OTE€YECTBEHHOMN
U BCEMUPHOHN UCTOpUU

HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMbBIX HA OI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yuciia v BBIYUCIICHUS
1.1 HatypanbHble u nienble ynciia. [Ipu3Haky AeTMMOCTH HEIbIX YUCET
12 OOBIKHOBEHHbIE M JIE€CATUYHBIE  JpOOM,  IPOLEHTHI,  OECKOHEYHbIE
' MIEPUOIMYECKHE IpOoOH
13 Pannonanbupie uncna. Apudmernyeckue omepanudud ¢ paloHaIbHBIMU
YUCIaMHU
1.4 JleiicTBuTenpHbIe 4YHcla. ApUPMETHYECKHE OIEpalui ¢ JACHCTBUTEIHHBIMU
YUCIaMHU
15 [TpubmmxEnnbIe BBIMMCIICHHS, MpaBWia OKPYIICHWd, NPUKMIKA M OLCHKA
pe3yibTaTa BEIUUCICHUN
2 AnreOpanyecKue BhIPAKCHHS
2.1 BykBeHHbIE BbIpakeHHsI (BBIPAXKEHUS C IEPEMEHHBIMHU )
29 Crenenb ¢ uenbiM mnokaszateneM. CTENEHb C pPALMOHAIBHBIM I1OKA3aTEJIEM.
CaoiicTBa cTENEHU
2.3 MHorouseHsbI
2.4 AnreOpanyeckas qpoob
25 Apudmernueckuit KOpEHb HaTypaJIbHON CTEIICHHU. [HenictBus c
apupMeTHYECKUMHU KOPHSIMH HaTypajIbHOU CTEEHH
3 YpaBHEHHUs 1 HEPABEHCTBA
31 [enbie n IpOOHO-panoHaIbHbIe ypaBHEHHs. CHCTEMBI M COBOKYIHOCTH
ypaBHEHUU
39 Llenbie U npoOHO-paloHaNbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
HEPaBEHCTB
33 Pemnienne TeKCTOBBIX 33124
4 UucnoBble MOCIIE10BATEIbHOCTH
4.1 [Toce1oBaTeIbHOCTH, CIIOCOOBI 3aJaHHUs IIOCIEI0BATEILHOCTEH
49 ApudmeTrndeckass u TeoMmeTpudeckas mporpeccun. Dopmyna  CIOXKHBIX
MIPOIICHTOB
5 DyHKINH
OyHkwsI, cnocoObl 3amanus  QyHKuH. ['paduk  Pyskmum.  OO6macTh
onpezeNieHus © MHOKeCTBO 3HaueHui pynkuuu. Hynu dynkuuu. [IpomexyTtku
5.1. 3HAKOMOCTOSIHCTBA. [IPOMEXKYTKM MOHOTOHHOCTH (PYHKIHH. MaKCUMYMBI W
MUHUMYMBbl (QyHKkuuu. HaunOonblliee W HavMeHblllee 3HauYe€HHWE (PYHKIMH Ha
MIPOMEKYTKE
6 KoopanHatsl Ha npsIMOM M TIJIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlekapToBbI KOOPJAMHATHI HA IJIOCKOCTH
7 I'eomerpus
7.1 ["'eomeTpuyeckue GUrypsl 1 UX CBOMCTBA




7.2 TpeyrospHuK
7.3 MHOroyrojapsHUKU
7.4 OKpyX HOCTb M KPYT
7.5 H3mepenne reoMeTpuYECKUX BETUIUH
7.6 BekTopbl Ha IOCKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BeposiTHOCTB
8.3 KomMOuHaropuka
8.4 MHoxecTBa
8.5 ['padsr




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

» AnreGpa, 9 kinacc/ MakapsiueB FO.H., Munntok H.I'., Hemmkos K.U. u np.;
nox peaakuuen TensikoBckoro C.A., AkunonepHoe o6mectBo «3naTenscTBo
«IIpocBemieHue»

» Maremaruka. Anrebpa: 8-it kjacc: 6a30BbIi ypOBEHB: yueOHUK; 16-¢
u3gaHue, nepepadorannoe, 8 kinacc/ Makapsraes FO.H., Munarox H.I'.,
Hemkos K.1. u np.; nox penaknuen TenskoBckoro C.A., AKIHOHEPHOE
obmectBo «M3naTenscTBO «IIpocBeiieHne»

» Marematuka. Anrebpa: 7-i kiacc: 0a30BbIil YpOBEHb: yUeOHUK; 15-¢€
u3aa"ue, nepepadborannoe, 7 kinacc/ MaxkaperaeB FO.H., Munaioxk H.I'.,
HemkoB K.W. u np.; noxa penakuuei TensikoBckoro C.A., AKIHOHEPHOE
obmectBo «M3aarenbctBo «lIpocBemenne»

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA
KWM no anredpe k yueOuuky Makaperaea FO.H. 2024r

[Tocobue mst moaroroBku yyammuxcs k OI'D mox penakmueit Amenko 1.B.
2023r

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

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

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

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

https://uchi.ru
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