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HOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIE€TCS OJHUM W3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHAa O0eCTeunBaeT U3YUCHHE APYTUX AUCHUILINH, KaK €CTECTBEHHO-
HAYy4YHOTO, TaK M TYMaHHTApHOTO IMKIOB, €€ OCBOGHHE HEOOXOAMMO JIs
IpOIOJDKEHNs 00pa30BaHMs U B TIOBCEAHEBHOM >ku3HU. Pa3Butne y oOydaromuxcs
HAyYHBIX TPEJACTABICHUNA O TMPOUCXOXKIACHUM W CYHUIHOCTH anreOpanvecKux
abcTpakiuii, cnocobe oTpakeHHs MaTeMaTUYECKON HAyKOW SIBICHUN U TPOIIECCOB
B IpHpOJie W OOILIecCTBE, POJIM MAaTEMaTHUYECKOTO MOJEIMPOBAHHUS B HAayYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
U Ka4eCTB MBIIIJICHUS, HEOOXOIMMBIX JJIs aJaNTaluyd B COBPEMEHHOM LU(POBOM
oOmectBe. N3yueHnue anreOpsl oOecreurMBaeT pa3BUTHE YMEHHs HaOII0aTh,
CpaBHHMBaTh, HAaXOAWTb 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBaTb CBOU JCHCTBUSL M BBIBOJBI,
dopmynupoBath yTBep)kaeHUA. OCBOEHUE Kypca anreOpbl 00ecreunBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUS] OOYYaloONIMXCsA: OHHM HCIOJB3YIOT JEAYKTUBHBIE H
WHAYKTUBHBIE pacCyXJIeHus, 00001eHne 1 KOHKpEeTH3aIiio, abcTparnpoBanue u
aHajmoruto. OOydeHwe  anreOpe  NpeANoiaraeT  3HAYUTENIBHBIM  O0BEM
CaMOCTOSITENIbHOM ~ JI€ATENbHOCTH OOYyYaIoLIUXCs, I03TOMY CaMOCTOSTEIbHOE
pelIeHre 3a/1a4 SBISETCS peaan3anueil 1esTeNbHOCTHOrO MPUHIINIIA O0yUEHHUS.

B crpykrype mporpamMmbl ydeOHOTo Kypca «AnreOpa» ajii OCHOBHOTO
o0uiero o0pa3oBaHHs OCHOBHOE MECTO 3aHMMAIOT COJEpPKaTENbHO-METOINYECKUE
muHUK: «Yucna ¥ BBIYUCICHUD», «ANreOpandecKkue BhIpaXEHUS», «Y paBHEHUS U
HepaBeHCTBay, «DyHkummy. Kaxmas w3 STUX copepx aTelbHO-METOAHMYECKUX
JMHUM pa3BUBAETCS HA MPOTSHKEHUM TPEX JIET U3YUEHHsI Kypca, B3aUMOJEHCTBYS C
ApyTMMU €ro JMHUAMH. B Xole wu3ydeHus ydeOHOro Kypca OOydaroIMMCs
OPUXOJUTCS JOTHUYECKH PacCy’KJaTh, MCIOIb30BaTh TEOPETHKO-MHOKECTBEHHBIH
sa3bIK. B CBs3M ¢ 3TUM B mporpamMmy ydeOHOro Kypca «Anredpa» BKIIOYEHBI
HEKOTOPBIE OCHOBBI JIOTUKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasjesax
MaTeMaTUYeCKOro 00pa3oBaHUsl U CIIOCOOCTBYIONINE OBIAJCHUIO O0YYaIOIUMUCS
OCHOB  YHUBEPCAJIBHOTO  MareMaTudeckoro si3bika. ComepkaTenbHOM U
CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOro Kypca «Anredpa» SBISETCA €ro
VHTETPUPOBAHHBIN XapaKkTep.

Copepxanne nuHMM «Yucia W BBIYUCICHUS» CIY)KUT OCHOBOW IS
JaJIbHEHIIIer0 U3y4YeHHUs] MaTeMaTUKH, CIOCOOCTBYET Pa3BUTHIO y OOydaroUIuXcs
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHUS MOJIb30BaTHCS aJrOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl TIOBCEAHEBHOU
KU3HHU. Pa3sBuTHE MOHATHA O YHCIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3zoBaHUA
CBSI3aHO C pAaIMOHAJIbHBIMU M HMPPALMOHAIBHBIMU YHUCIaMH, (HOPMUPOBAHHEM



MIPEACTABICHU O JEHCTBUTEIBHOM 4YHCIE. 3aBEpUIEHUE OCBOEHHUS YHCIOBOMN
JIMHUU OTHECEHO K cpeHeMy 00111eMy 00pa30BaHHMIO.

Conepxanue IByX anreOpandeckux JUHUN — « AreOpanyecKkue BhIpaKeHUs»
U «YpaBHEHMS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHPOBAHUIO Y OOYHAOIIMXCS
MaTEMaTUYECKOro armapara, HeoOXOAMUMOTro i pPEIIeHUs 3a7ad MaTEeMaTUKH,
CMEXHBIX TMPEAMETOB U MPaKTUKO-OPUEHTHUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOTr0 001iero o0Opa3oBaHusl y4eOHBIM MaTepuan TPYIIUPYETCS BOKPYT
palMOHANBHBIX BBIpAXEHUH. AJreOpa JEMOHCTPUPYET 3HAYEHHE MATEMATHKU Kak
A3bIKa JUISI TIOCTPOEHUS MAaTEMaTUYECKHX MOJEJICH, ONUCAHUs MPOLECCOB H
ABJICHUM peanbHOrOo Mupa. B 3amaum oOydeHus anreOpe BXOIAT TaKxKe
JaJbHENIee pa3BUTUE ANTOPUTMUYECKOTO  MBIIUIEHUS, HEOOXOIMMOro, B
YacTHOCTH, JMJII OCBOEHHUS Kypca HWH(DOPMATUKH, W OBJIAJIEHUE HaBbIKAMU
JNEAYKTUBHBIX paccyxaeHuid. [IpeoOpa3oBaHue CUMBOJBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXeHUs!, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTRY.

Copepxanue (pyHKIIMOHATBHO-Tpa(UUECKON JINHUN HALlEJICHO Ha MOTy4YeHHUE
oOy4JaronMMuUCs 3HaHUM 0 (PYHKIMSX KaK Ba)KHEHIIEH MaTeMaTuuecKol MOJeNd
JUTSL OMUCAHUsSL U UCCIEAOBaHUS pa3HOOOPa3HBIX MPOLECCOB U SIBJICHUN B MPUPOJIE
n oOmiectBe. M3ydyeHue marepuana CHoCOOCTBYET Pa3BUTHUIO Y OOyYarolIUXCS
YMEHUS UCTIONh30BaTh PA3JINYHBIC BRIPA3UTEIIbHBIC CPEACTBA SA3bIKA MATEMATUKH —
CJIOBECHBIE, CHUMBOJINYECKHE, Tpaduyeckue, BHOCUT BKJIaJ B (OPMUPOBAHUE
IIPEICTABIICHUI O POJIM MATEMATHKU B PA3BUTHH IIUBUWJIM3AIIUU U KYJIbTYPHI.

CornacHo ywebHOMYy IlaHy B /-9 Kiaccax wu3y4aercs Yy4eOHBIH Kypc
«Anredpa», KOTOPBIA BKJIIOYAET CJEAYIOLIME OCHOBHBIE pa3/ieiibl COAEPIKAHUS:
«Yucna u BbUHUCIEHUS», «ANTeOpanyecKkre BBIPAKEHUS», «YPaBHEHHUS U
HEpaBEHCTBa», « DyHKIIUN.

Ha usyuenue yuebHoro kypca «Anredbpa» orsoautcs 306 yacoB: B 7 Kiacce
— 102 ygaca (3 yaca B Henento), B 8 kinacce — 102 gaca (3 yaca B Henenio), B 9
kiacce — 102 4Jaca (3 yaca B HeJIeli0).



COAEPKXAHUE OBYYEHMUSA
7 KIIACC

Yucaa v BbIYUCTICHUSA

Jpobu OOBIKHOBEHHBIE M NIECATUYHBIC, TEPEX0]] OT OAHOW (HOPMBI 3amucu
npobeit k apyroiu. IloHsTHe palMOHANIBHOTO YHCIA, 3aliCh, CPaBHEHUE,
yHOPSJOYUBAHUE  PAlMOHAIBHBIX  4uced. ApudmMmerudeckue JeHUCTBUA €
palMOHAIBHBIMHA YMCIIaMu. PelieHue 3aad U3 peaibHOW NMPaKTUKW HAa 4acTH, Ha
Ipoow.

CreneHb ¢ HaTypaJbHbIM IIOKa3aTelIeM: ONpeaeieHue, MpeoOpa3oBaHUe
BBIP)KCHHUI HA OCHOBE OIPEIEIICHHUS], 3aUCh OOJMbIIMX YKcel. [IpoleHTsl, 3anuch
IOPOLEHTOB B BUJE JpoOU U IpoOH B BUJAE MPOLEHTOB. TpU OCHOBHBIE 3a/1a4M HA
IIPOLICHTHI, PELICHUE 3a/1a4 U3 PEAIbHOM ITPAKTUKMU.

[IpumeHeHne TPU3HAKOB  JEIUMOCTH, PpA3JO0KEHUE Ha  MHOXKHUTEIH
HaTypaJbHbIX YHCEIL.

PeanbHble  3aBUCMMOCTH, B TOM  4YuCJle TpsMas u  oOparHas
IIPOIIOPLIMOHAIIEHOCTH.

AJiredpanyecKue BbIPAKEHHUS

IIepemMeHHbBIE, UMCIOBOE 3HAYEHUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCTUMBIE
3Ha4YeHUs NepeMeHHbIX. [IpencraBinenne 3aBUCUMOCTH MEXAY BETUUYMHAMU B BUJIE
dopmynsl. Beruucnenus no popmynam. IIpeodpazoBanne OyKBEHHbBIX BhIPAKEHUH,
TOXKJIGCCTBEHHO paBHbIE BBIPAKEHMS, TMpaBHiia MPEeoOpa3OBaHUS CyMM U
IPOU3BEICHUH, MPaBUJIa PACKPBITHUSI CKOOOK U MPUBECHHUS MOJO0HBIX ClaraeMbIX.

CBOICTBA CTENEHH C HATYPAJIBHBIM [TOKA3ATEIEM.

OnHowiensl 1 MHOTOWIeHbl. CteneHb MHOrowieHa. CiioxeHue, BbIYUTAHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMyJbl COKpAIEHHOIO YMHOXEHHMs: KBaapar
CyMMBl M KBagpaT paszHocTtd. Popmysia pa3HOCTH KBaaparoB. Pazmoxenue
MHOT'OYJIEHOB HA MHOKHUTEJH.

YpaBHeHUs M HEPABEHCTBA

VYpaBHeHue, KOpPeHb YpaBHEHHWs, TMpaBuia NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUIIBHOCTDh YPaBHEHUN.

JIluHeHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
YPAaBHEHUS, pELIECHUE JIMHEWHbIX ypaBHEeHUH. CoCTaBlI€HUE YpABHEHUN IO
YCJIOBHIO 3a7ja4uu. PenieHne TeKCTOBBIX 3a/1a4 C IOMOIIBIO YPABHEHUIA.

JIuneitHoe ypaBHEHUE C IByMs MepeMEHHbIMU U ero rpaduk. Cucrema IByx
JIVHEMHBIX YPaBHEHUW C JBYMS IE€pPEMEHHBIMU. PemieHwe cHUCTEM YypaBHEHHM
CocOOOM MOACTAaHOBKU. IIpumepsl pemeHuss TEKCTOBBIX 3a/lad C IOMOIIBIO
CUCTEM YPaBHECHUM.

DyHKUNH



Koopaunara Touku Ha npsamou. Uucnoseie mpomMexyTKu. PaccTossHre Mexy
IBYMs TOYKaAMU KOOPJAHNHATHON IIPSIMONA.

[IpsimoyronbHast cucrema koopaunat, ocu OX u Oy. Alcuucca U opauHaTa
TOYKH Ha KOOPAUHATHOM miockocTu. [Ipumepsl rpagukoB, 3aaHHbIX HOpMyTIaMu.
Utenue rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue dynkuuu. [paduk
¢ynkuuu. CoiicTBa pynkuuii. Jluneiinas pynkuus, e€ rpaduk. I'paduk dyHKumuu
y = [|x|. I'padudeckoe pemnieHne TUHEHHBIX YpPaBHCHHH M CHCTEM JIMHEHHBIX
YPAaBHEHUM.

8 KJIACC

Yuciaa 1 BbIYUCICHUSA

KBagpatueiii kopenb u3 uyucina. [loHarhe 00 uWppanMoOHAIBLHOM YHCIIE.
JecsTuunbie TpUOIMKEHUST UppallMOHAIBHBIX yncen. CBoiicTBa apuMeTHdeCKuX
KBaJIPATHBIX KOPHEW U X MPUMEHEHUE K TPEOOPa30BaHUI0 YHCIOBBIX BBIPAXKEHUMN
Y BBIYMCJIEHUSM. JIeHCTBUTEIIBHBIE YUCIIA.

CreneHb € eNbIM MoKaszaTeneM u €€ cpoiicTBa. CTanaapTHas 3alUCh YKUCIIA.

AJiredpanyecKue BbIPAKEHUS

KBampaTHbiii  TpéXuieH, pas3loKEHUE KBAJAPATHOrO  TpEXUieHa Ha
MHOKHUTEIH.

AnreOpanveckas ApoOb. (OCHOBHOE CBOMCTBO anreOpanveckoil apoOwu.
CrnoxeHue, BbIYMTAHHE, YMHOXXEHHE, [IeJICHUE alreOpandeckux ApoOeH.
PanmonanbHbIe BRIpOKEHUS U UX TIPeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (Qopmyna KOpHEH KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Pemienue ypaBHEHUM, CBOAAIINXCS K JIMHEMHBIM U KBaJPaTHBIM.
[Ipocreiimre qpoOHO-parMOHATBHBIC YPABHEHUSI.

I'paduueckas uHTEpHIpeTalvs YPAaBHEHUH C IByMsI IEPEMEHHBIMU U CUCTEM
JIMHEMHBIX YPaBHEHUU C JBYMsl IIepeMEHHbIMU. lIpumepnl pelieHust cucreM
HEJIMHENHBIX YPABHEHUH C IBYMS [1IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 337249 areOpandecKiuM CIIOCOOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO C OJIHOW MEPEMEHHOM.
PaBHOCUMIIBHOCTE HEpaBeHCTB. JIMHEMHBIE HEPABEHCTBA C OAHOM IEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJJHOW MEPEMEHHOM.

DyHKUMH

[Tonsstue ¢ynknuu. OOIacTh ONpeAesieHus W MHOXKECTBO 3HAYCHUU
¢ynkuuu. CiocoOsl 3a1anus PyHKIUH.

I'paduk pynkuuu. YUrenue cBoicTB (yHKIMU 1o € rpaduky. [Ipumeps
rpa@uKoB QYHKIMMA, OTPAXKAIOIIUX PEATIbHBIE MPOLECCHI.



@DYHKIMK, OINMUCHIBAIOIINAE TMPAMYI0O M OOpaTHYIO MPOMOPIIMOHAIBHBIE
3aBHCHMOCTH, UX rpadukn. Oyakimn y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pelIeHre ypaBHEHUHN B CUCTEM YpaBHEHHMA.

9 KVIACC

Yuciia ¥ BbIYUCICHUSA

PanmonaneHpie 4ncna, UppalMOHATbHBIE YHCIA, KOHEYHBbIE U OECKOHEUHBIE
JeCATUYHBIC ApoOr. MHOXKECTBO NEUCTBUTENIbHBIX YUCEN, ICUCTBUTEIbHBIC YHCIA
Kak OECKOHEUYHbIE JeCATUYHBbIC ApoOH. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEXKy MHOKECTBOM JE€HCTBUTEIBHBIX YACEN U KOOPAUHATHOM MIPSMOM.

CpaBHEHHME JI€WCTBUTENIbHBIX YHCEN, apU(PpMETUUYECKUe JEHUCTBHS C
NEUCTBUTEIBHBIMU YUCIAMU.

Pa3mepbsl OOBEKTOB OKPYXKAIOIIET0 MHPA, JIMTEIBHOCTh IPOLIECCOB B
OKpPY’KaIOILEM MUPE.

[TpuOnmx€HHOE 3HaUEHUE BEJIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u orieHKa pe3yJIbTaTOB BEIYUCICHUN.

YpaBHeHHS U HEPAaBEHCTBA

JluneliHoe ypaBHeHuME. PelieHune ypaBHEHHH, CBOISIIMXCS K JIMHEWHBIM.

KBagpatHoe ypaBHeHue. Pelienne ypaBHEHUN, CBOIAIINXCA K KBAIPATHBIM.
bukBaaparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPETbEU U YETBEPTOU
CTETIEHEN Pa3JI0)KEHUEM HA MHOXKHUTEIH.

Pemenne npoOHO-palMOHANBHBIX YpaBHEHM. PereHue TEeKCTOBBIX 3aj1ady
anredpandyeckuM METOJIOM.

VYpaBHeHuEe ¢ AByMS NEPEMEHHBIMU M ero rpaduk. PemeHue cuctem AByX
JIMHEMHBIX YPaBHEHUU C ABYMs IIEPEMEHHBbIMU. Penienne cucrem I1ByX ypaBHEHU,
OJIHO M3 KOTOPBIX JWHEWHOE, a JIpyroe — BTOpOMl cremeHu. ['paduyeckas
MHTEPIIPETALNs CUCTEMBl YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Perienrie TEKCTOBBIX 33/1a4 alreOpanvdecKUM CIIOCOOOM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JMHENHBIX HEPABEHCTB C OJHOM IEpPEMEHHOW. PelieHue cucrem
JIVHEMHBIX HEPAaBEHCTB C OJHOW mnepeMeHHOM. KBaJapaTHble HEpaBEHCTBA.
['padmyeckass uHTEpHpeTalds HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMs
NIEPEMEHHBIMHU.

DyHKIUU

KBagpatnunas ¢ynkuus, e€ rpapuk u cpoiictBa. [lapabona, KOOpaUHATHI
BEPIIMHBI TapadOoJIbl, 0Cb CAMMETPHUH MAPaA0OJIBI.

Ipaduxu dyuxumit: Y = kx, y =kx + b, y =k/x, y=x3, y =Vx, y = |x| , u ux
CBOKCTBA.

YuciioBbIe OCIEA0BATEIBHOCTH U IIPOrPecCHHU



[ToHsTHe YMCIIOBOM MOCHEAOBATEIBLHOCTH. 3aJlaHHE MOCIEI0BATEIbHOCTH
pPEKyppeHTHOM opMyIoit u GopmMyInoi N-ro dyieHa.

Apudmernueckass U reoMerpuueckas mnporpeccur. @opmyibl N-ro 4YiieHa
apu(pMeTUYECKON U TeOMETPUUECKON MPOTrPECCHiA, CyMMBI TIEPBBIX N UJICHOB.

N3obpaxkeHne uaeHOB apuMETHUYECKOM M T€OMETPUUYECKOM Mporpeccuit
TOYKaMH HAa KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIIOHEHUIHUAJIBHBIN POCT.
CI10HBIE TPOLICHTHI.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBbI
YUYEBHOTI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJbTAaThbl OCBOEHHUS MPOrpamMMmbl Yy4eOHOTO Kypca
«Anre0Opa» XapaKTepu3yloTCs:

1) naTpuoTHUeckoe BOCIUTAHME:

IIPOSIBJICHUEM MHTEpeca K IMPONUIOMY W  HACTOSALIEMY POCCHUUCKOU
MaT€MaTUKH, LEHHOCTHBIM  OTHOLIEHWEM K JIOCTHKEHUSM  POCCUHCKHX
MAaTeMaTUKOB M POCCUMCKOW MAaTeMaTUYECKOW HIKOJbI, K HCIIOJIb30BAHUIO JTHX
JOCTHKEHHUM B IPYIUX HayKax U MNPUKIAAHBIX chepax;

2) rpa:KIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0S3aHHOCTEN IrpaKIaHUHA U peaju3aluu ero
1paB, NPEICTABICHHEM O MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUSA
Pa3IMYHBIX CTPYKTYP, SABJIECHUN, NPOUEAYp TPa)XIAHCKOro oOIlIecTBa (HarpuMmep,
BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXIEHUIO ATHUECKUX MPOOJIEM, CBSI3aHHBIX
C IPaKTUYECKUM IPHUMEHEHHEM JOCTWKEHUN HAayKH, OCO3HAaHHEM Ba)XHOCTHU
MOPAJILHO-3THYECKHUX ITPUHLUIIOB B ACSITEIBHOCTH YUYEHOTIO;

3) Tpy10BOE BOCIMTAHME:

YCTAHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B PEIICHUH NPAKTUYECKUX 3a1ad
MaTeMaTUYeCKOW HaNpaBiIC€HHOCTH, OCO3HAHUEM BaXXHOCTH MATEMaTHYE€CKOTrO
o0pa3oBaHMsI HAa TMPOTSHKEHUM BCEH KM3HU ISl YCHEUTHOW Mpo(ecCHOHAIbHOU
JESTeIbHOCTY M Pa3BUTUEM HEOOXOIMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
NOCTPOECHUEM MHANBUAYAIbHON TPAEKTOPUH 00pa30BaHUS U )KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K SMOIMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUSATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3aJau, PELICHUM, pacCyX ACHWH, YMEHHUIO BHUJIETbH
MaTEeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HIEHHOCTH HAYYHOT'0 IO3HAHHUSI:

OpUEHTalUWel B JEATEIbHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpeICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS YEJIOBEKa, MPUPOJbI U
oOuiecTBa, MOHMMAHUEM MaTEMaTHYECKOM HayKd Kak c@epbl dYeloBeYeCKOn
NEeSATEIbHOCTH, ATANOB €€ Pa3BUTUSA W 3HAYMMOCTHU AJIA PA3BUTHUS IIUBUIIU3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTEMATHKU U MATEMAaTHYECKOW KYJIbTYpOW Kak CPeCTBOM
MIO3HAHHUS MHpA, OBJIAJECHUEM IMPOCTEUIIMMH HaBBIKAMHU HCCIEI0BATEIbCKON
NeSTEIbHOCTH;



6) ¢u3uueckoe BocnuTaHue, (popMHPOBAHHE KYJHTYPbI 310POBbS U
IMOLMOHAJBHOIO 0J1ArONOJyYHs:

TFOTOBHOCTBIO NPUMEHATh MaTeMaTUYECKUE 3HAHMS B MHTEpEcax CBOETO
3I0pOBbS, BEIEHUS  370pOBOrO0  oOpa3a  KU3HM  (310pOBOE  IUTaHMUE,
cOaMaHCUPOBAHHBIA PEXKUM 3aHATHH U OTABIXA, pETyJsapHas Qu3nIecKas
aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBbIKa pediekcuu, MPU3HAHHEM CBOETrO
[paBa Ha OLIMOKY U TAaKOT'O K€ IIpaBa JIPyroro 4eJloBeKa;

7) 3K0JI0THYeCKO€e BOCIIMTAHNE:

OpUEHTalMEel Ha NPUMEHEHUE MAaTEMAaTUUECKUX 3HAHUU U pEelIeHUs 3a]1ad
B 00JacTH COXPAaHHOCTH OKPY>KaloleH cpeipl, IJIAHUPOBAHUS TOCTYNKOB U
OLICHKM WX BO3MOXXHBIX MOCIEACTBUH /I OKPYKAIOIIEH cpeibl, OCO3HAHHUEM
rJ1I00aJIbHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIEM U IMyTel X PeLeHus;

8) amanTanusi K M3MEHSIOIUMCS YCJIOBHSIM COIHATBHOW M MPHUPOIHOI
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCIOBHUSX HEONPENEIEHHOCTH, IMOBBIIICHHIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUUECKYIO JeATEIbHOCTh, B TOM YHCIIE
YMEHHUE YUUThCA y APYTHX JIOJeH, NpuoOpeTaTb B COBMECTHOW JAESITEIBbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHLIUH U3 OIIbITa IPYTUX;

HEOOXOAUMOCTBIO B (POPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHUCIE
(bopMynHpoBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMITETEHTHOCTEM, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYalUlO, BOCIPHUHMMATH
CTPECCOBYIO CHUTYallMI0 KakK BbI30B, TPEOYIOMIMI KOHTPMEp, KOPPEKTHUPOBATH
MIPUHUMAEMbIE pelIeHus U JeUCTBUA, (HOPMYIUPOBATH W OLIEHUBATh PUCKU U
HoceACTBUS, (POPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeJbHBIC YHHBEPCAJIbHbIE YUeOHbIE NeHCTBUSA

ba3oBble Jilornueckue JaeiicTBUA:

e BBISBIATH U XapaKTEPU30BATh CYIIECTBEHHBIE TPU3HAKU MATEMATHUYECKUX
OOBEKTOB, TOHATHM, OTHOLIEHWH MEXAYy TMOHATUSAMH, (OPMYIUPOBATH
OTpeICJICHUS TIOHSATUM, YCTaHABIIMBATh CYIIICCTBEHHBIN MPU3HAK KJacCU(PUKAIUH,
OCHOBAHHUS JIJIs1 000OIICHHS U CPABHCHHS, KpUTESPUH TTPOBOAMMOTO aHAJIN3a;

e BOCIpHUHHMATH, (HOPMYIHpPOBATH MW  MPEOOPA3OBHIBATH  CYKICHUS:

yTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIIHE,
YCJIOBHBIE;
e BBIABJISATh MATEMATUYECKUE 3AKOHOMEPHOCTH, B3aUMOCBSI3U U



nmpoTuBopedns B (pakTax, JAHHBIX, HAOMIOJACHUSX W YTBEPKIACHUSIX, MIPEAJaraTh
KPUTEPHUH JIJIsl BBISIBIICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIA;

e JIeTIATh BBIBOJIBI C MCITOJIH30BAHUEM 3aKOHOB JIOTUKH, TEAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITFOUCHHH 110 aHAJIOTHH;

e pa3bupaTh JOKA3aTEIHCTBA MATEMATUUECKUX YTBEPKICHUN (TIPSIMbIEC U OT
OPOTUBHOTO),  MPOBOJUTH  CAMOCTOATEIBHO  HECJOXKHBIE  JI0KA3aTesIbCTBA
MaTEMaTUYECKUX (PaKTOB, BHICTPAUBATH apryMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

e BBIOMpATh CIIOCOO perieHus yueOHo# 3a1aun (CpaBHUBATh HECKOJIBKO
BAPUAHTOB  PEILCHUS, BbIOMpaTh  HaubOoysiee  MOAXOMAIUMH €  y4€ToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTCPHUEB).

Bba3oBble ucciienoBarebcKue 1elCTBUS:

e HCMOJB30BATh BOMPOCHI KAK UCCIIENOBATEIHCKUI MHCTPYMEHT MO3HAHUS,
(GopMynupoBaTh ~ BOOPOCHL,  (PUKCUpPYIOUIME  MPOTUBOpEUYUE,  MpoOiIeMy,
CaMOCTOSITENIFHO YCTaHAaBJIMBAaTh HCKOMOE M JaHHOE, (OpMUPOBATH THUIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

e TPOBOJUTH IO CAMOCTOSITEIILHO COCTABJICHHOMY TJIaHY HECJIOKHBIH
OKCIEPUMEHT, HEOOJBIIOE MCCIEAOBAaHHE IO YCTAHOBIICHUIO OCOOCHHOCTEH
MaTeMaTU4YECKOro 00OBEKTa, 3aBUCUMOCTEN 00OBEKTOB MEXKIY COOOi;

e CaMOCTOSITEIBHO (POPMYIHUPOBATH OOOOIIEHHS U BHIBOJIBI 110 PE3yJIbTaTaM
NpoBEeNEHHOTO  HAOMIOJEHUS,  HMCCIICJIOBAaHMs,  OILICHWBATh  JIOCTOBEPHOCTh
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 0000IIECHUIA;

e TPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCa, a TAKKE BBIIBUTATh
MIPEANOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undpopmanmeii:

e BBISIBJISITH HEIOCTATOYHOCTH U M30BITOYHOCTh HH(OPMAITUH, TAHHBIX,
HEOOXOMMBIX IS PEIICHMS 3aa4H,

e BBIOMpATh, AHATTU3UPOBATH, CHCTEMATHU3UPOBATh U HHTEPIIPETUPOBATH
nH(}OpMAITHIO PA3TUYHBIX BUOB U (HOPM MPEACTABICHHUS;

e BBIOMpaTh HOpMY IIPEACTABICHHS HHPOPMAIIUHA U WILTFOCTPUPOBATH
peraeMbIe 3aJ1a4u CXEMaMH, JuarpaMMaMu, HHOH rpaduKoi M UX KOMOMHAIIMSIMU;
e OIICHMWBATh HAAEKHOCTH HHMOOPMAITUH 110 KPUTEPUSIM, TTPEAIIOKCHHBIM

yUHUTENIeM WU CHOPMYITUPOBAHHBIM CAMOCTOSITEIHHO.
KoMMyHHKaTHBHBbIE yHUBEPCAJIbHbIE YUeOHbIe 1elCTBUsI:

e BOCIPUHUMATH U (POPMYIUPOBATH CYXKICHHUS B COOTBETCTBUU C
YCJIOBHUSIMU U TIEJISIMU OOIIEHMSI, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUYKY
3pEHUS B YCTHBIX M MUCHhbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHHUS TI0 X0y PEIICHUS
3a/1a4i, KOMMEHTHUPOBATh TIOJYYCHHBIN PE3yJIbTAT;

e B XO0JIe 00CYXXJI€HHUS 33/1aBaTh BOIPOCHI IO CYIIECTBY 00CYkKTaeMOM TEMBI,



npoOJieMbl, peElIaeMOil 3aJaud, BBICKA3bIBATh WJICH, HAIIEJIEHHbIE HA TIOUCK
pELIEHHUs], COIMOCTABIISITh CBOU CYXICHUS C CYXKICHHSMU JIPYTUX YYaCTHHKOB
auanora, oOHapy>KUBaTh pa3jiMdve M CXOJCTBO IMO3UIIMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAKEHUS;

e TIPEACTABISATH PE3YyJbTATHl PEIICHUA 3a7a4M, SKCIIEPUMEHTA,
WCCJICIOBAHMS, TPOEKTa, CAMOCTOSITEIHHO BBIOMpaATh (OpMaT BBICTYIICHHUS C
y4€TOM 3aJ1ay MPEe3eHTAIMU U OCOOCHHOCTEN ayAUTOPHUH;

e TIOHMMATh U MCHOJIb30BATh MPEUMYIIIECTBA KOMAHAHOU U
WHIUBUTyIbHON paOOTHI TIPH PEIICHUH YICOHBIX MAaTEMAaTHUECKHX 33]1a4;

e TIPUHUMATH II€JIb COBMECTHOM JEATEIbHOCTH, IIJIAHUPOBATH OPraHU3AIUIO
COBMECTHOM paboThl, pacipenensTh BUAbl padoT, JOroBapuBaThCs, 00CYKIATh
IpoLIeCC U Pe3yJIbTaT paboThl, 00001aTh MHEHHUS HECKOJIBKUX JTIOJICH;

e Y4acTBOBATh B IPYNIOBBIX (popmax padoThI (00CYy)IeHUs, 0OMEH
MHEHUSIMH, MO3TOBBIE IITYPMBbI U JIPYTHE), BHIIOJHITH CBOIO 4acTh pabOTHI U
KOOPAUHUPOBATH CBOM JEHUCTBHUSl C JIPYTMMHU YJI€HAMU KOMAaH]IbI, OIICHUBATh
KauecTBO CBOETO BKJIaJla B OOIIUIA MPOIYKT MO KPUTEPUAM, CHOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJICHCTBUSL.

PeryasiTuBHbIE YHHBeEpPCaJIbHbIE yUeOHbIe 1eliCTBUS
Camoopranuzanus:

e CaMOCTOSITEJILHO COCTABIISATH IJIAH, AJITOPUTM PEIICHUS 33/1au (MU €ro
4acTh), BBIOUpATh CIOCOO pEHICHUS C Y4Y4ETOM HMEIOIIMXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BapPUAHTHI
penieHuit ¢ yaéTomM HOBOM MHGOPMAITUH.

CaMOKOHTPOJIb, SMOIHOHAILHBIH HHTEJJIEKT:

e BJIAJIETh CIOCOOAMU CAMOIIPOBEPKH, CAMOKOHTPOJIS IIpoIiecca U
pe3ynbTaTa pelieHus MaTEMaTUYeCKOM 3a/1auu;

e TPEABUIETH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MPU PEIICHUU
3a/1a4¥, BHOCUTh KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB,
HaWJIEHHBIX OMMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

e OLIEHUMBATh COOTBETCTBHE PE3yJIbTaTa AESITEIbHOCTH MOCTABIEHHOM LU
U YCIOBHUSIM, OOBSCHATH TPUYUHBI JOCTIDKEHUS WIM HEIOCTIDKCHUS IIeNH,
HaXOJIUTh OIMHMOKY, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATBI

K xonmy oOyuenuss B 7 KJacce OOYyYAIOIIMICS TONXYYUT CIEIYIONTUE
MpEAMETHBIC PE3YJIbTATHI:

Yucaa 1 BHIYUCICHUS

BbinonHsaTh, couerass yCTHblE M NUCbMEHHbIE NPUEMBI, apupMeTUYECKHE
JEUCTBUA C PallMOHAJILHBIMU YUCIIAMH.



HaxoauTh 3Ha4eHMsS] YWCIOBBIX BBIPAKEHUN, MPHUMEHATH Pa3zHOOOpa3HbIE
CHOCOOBI U MPUEMBI BBIUMCICHHS 3HAUEHUI JPOOHBIX BBIPAXKEHUM, COAEpIKAIINX
OOBIKHOBEHHBIE U JIECITUYHBIE IPOOH.

[lepexonuth OT 0HOM (OPMBI 3amKCU YKCEN K Apyroi (ImpeoOpa3oBbIBATH
JCCATUUHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHUHYIO, B
YaCTHOCTH B O€CKOHEUYHYIO JCCATHYHYIO IPOOB).

CpaBHHBATh U YIIOPSA0YMBATH PALIMOHAJIBHBIE YHCIIA.

OKpyTrasaTh yncIIa.

BpINOMHATE NPUKUAKY ¥ OLIEHKY PE3YJIbTaTa BBIYMCICHUM, OLIEHKY 3HAYCHUU
YUCJIOBBIX BBIPAKCHHUU. BBINOJIHATE AEUCTBHUS CO CTENEHSMH C HATypaJIbHBIMU
ITOKA3aTEISIMU.

IIpyuMeHATs  NpPU3HAKU ~ ACIMMOCTH,  DPa3JIOKEHUE HA  MHOXKHUTEIU
HATypAJIbHBIX YUCEIL.

Pemrare mpakTHKO-OpPHEHTHPOBAHHBIE 33J1a4d, CBS3aHHBIE C OTHOLLIEHUEM
BEJINYMH, IPONOPIUOHAIBHOCTBIO BEJIWYMH, IPOLICHTAMHU, WHTEPIPETUPOBATH
pe3yJbTaThl PEUICHUS 3aa4d C YYETOM OTPAHMYECHUH, CBSA3aHHBIX CO CBOWCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

AJiredpanyecKue BbIPAKEHHUS

Hcnonp30Bath anredpanyecKkyr0 TEPMHUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH
e€ B Mpoliecce OCBOEHUsI yueOHOro MaTepuasa.

HaxomuTth 3HadeHHs OyKBEHHBIX BBIPQKEHHH NpU 3aJaHHBIX 3HAUEHUSX
IIEPEMEHHBIX.

BoinonHsATe  mpeoOpa3zoBaHUs  LEJIOr0  BBIPAKEHHS B MHOTOWIEH
MPUBEIECHUEM NTOJTIOOHBIX CIAra€MbIX, PACKPBITHUEM CKOOOK.

BpINONHATE yMHOXEHHE OJHOYIEHA HAa MHOIOWIEH W MHOTOWIEHa Ha
MHOT'OWJIEH, MPUMEHATH (DOPMYJIbI KBaJIpaTa CYMMBbI U KBaJipaTa pa3HOCTH.

OcCymeCTBIATh PAa3JI0KEHUE MHOTOWIEHOB HAa MHOXHTENIM C ITOMOUIBIO
BBIHECEHUSI 3a CKOOKM OOLIEro MHOMHUTENS, TPYNINUPOBKU  CIAraembix,
NpUMEHEHHUs (HOPMYIT COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3zoBaHUsI MHOTOYJICHOB JIJISl PEILICHUS Pa3IMYHBIX 3a]a4
13 MAaTEMATHKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHON ITPAKTUKH.

Hcnonbp30BaTh CBOMCTBA CTEIEHEM C HATypaJIbHBIMU IOKAa3aTENsAMU IS
peoOpa3oBaHUsl BHIPAKCHUI.

YpaBHeHUS U HEPABEHCTBA

PemaTte yiMHEHHBIE ypaBHEHMs C OJHOW IMEPEMEHHOM, IIPUMEHsSs IIpaBUIIa
Nepexo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCHIIBHOMY emy. [IpoBepATs, ABnseTCs
JIX YUCJIO KOPHEM YpaBHEHHS.

[TpumensTh Tpaduyeckiue METObI MPU PEIICHUN JTUHEHHBIX YpaBHEHUHN U X
CUCTEM.



[TogOupaTe mpuUMephl Map YHCEN, SBISIIONIUXCS PEIICHUEM JMHEHHOTO
ypaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPAWHATHOW TUIOCKOCTH TpaduK JWHEWHOTO YpaBHEHUS C
JIBYMsI TIEPEMEHHBIMHU, TOJIb3YSCh TrpadUuKoM, NPUBOAUTH HPUMEPHI PEUICHUS
ypaBHEHUS.

Pematek cuctembl IByX JTUHEHHBIX YpaBHEHUN C ABYMs IEPEMEHHBIMU, B TOM
qucie rpauyecKu.

CocrtaBisiTh M pemiaTh JIMHEHHOE YpaBHEHHE WM CHUCTEMY JIMHEHHBIX
YpaBHEHMH II0 YCJIOBHUIO 3aJauyd, WHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥ MOJy4eHHBIN pe3yJibTarT.

DyHKUMH

N300pakaTh Ha KOOPJAUHATHOM MPSAMON TOUYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpAWHATaM, JIy4H, OTPE3KH, HHTEPBAJIbI, 3aMUCHIBATh YUCIOBBIC POMEKYTKH Ha
anreOpanyeckoMm si3bIKeE.

OTMeuaTrh B KOOPJIMHATHOM IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOpJIHMHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh C TOMOIIBIO (DYHKIUNA H3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMUUHAMU: CKOPOCThb, BpPEMsI, pPACCTOSIHWE, II€Ha, KOJUYECTBO, CTOUMOCTb,
MIPOU3BOIUTEIILHOCTD, BpEMsi, 00bEM PabOTHI.

Haxonuth 3HaueHne GyHKIUU 10 3HAYCHHIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cnocod MpeACTaBICHUS W aHaiu3a WH(OpMmaiuwu,
U3BJICKATh U UHTEPIIPETUPOBATH MHGOPMAIINIO U3 TPAPUKOB peabHbIX MPOIECCOB
Y 3aBUCHUMOCTEM.

K xoHiy oOyuenuss B 8 kJiacce o0OydaromMiics MOJYYUT CIEAYIOIIUE
MpeIMETHBIC PE3YIbTATHI:

Yuciaa v BbIYUCICHUSA

Ncnonb30BaTh HadalbHBIE TMPEJICTABICHUS O MHOXECTBE JCHCTBHUTEIBHBIX
YUCeN ISl CPAaBHEHUS], OKPYTJICHUS W BBIYHCIICHUM, N300pakaTh JEHCTBUTEIbHBIC
YyCJia TOYKaMH Ha KOOPAUHATHOM ITPSIMOM.

[IpumeHsTh TOHSATHE apU(PMETHYECKOro KBaJPAaTHOIO KOPHSA, HAXOJHUTh
KBaJ[paTHbIC KOPHH, HMCIOJIb3YS MPU HEOOXOJUMOCTH KaJIbKYJSTOP, BBIMOJHSITH
mpeoOpa3oBaHUs BBIPAKECHUM, COJEPXKAIIUX KBAJApPATHBIE KOPHU, HCIIOIb3YS
CBOMCTBA KOPHEM.

Ncnonb3oBaTh 3anmucy OOJIBIIMX U MaJIBIX YHMCEN C IMOMOIIBIO JCCATUYHBIX
npoOeit u creneHeit yucna 10.

AJiredpanyecKue BbIPaKEHHUS

[IpyMeHSATh TMOHSTHE CTENEHUW C [EJNbIM IOKa3aTEJIEM, BBINOJIHATD
npeoOpa3zoBaHus BHIPAKEHHM, COAEPKAIUX CTETIEHU C LEJIbIM IMOKA3aTEeIeM.



BBINONHATE TOXKIECTBEHHbIE MPEOOPa30BaHUs PALUOHAIBHBIX BBIPAXKECHHI
Ha OCHOBE IMPaBUJI ICUCTBUI Ha/l MHOTOUYICHAMH U aJIreOpanyecKUMH IPOOSIMH.

PackiapiBaTh KBaIpaTHBIA TPEXWICH HA MHOKHUTEIH.

[IpumeHnsaTh npeoOpa3oBaHus BHIPAXKCHUH JJI pEIICHUs pa3IMYHbIX 3a]a4 U3
MaTeMaTUKH, CMEXKHBIX ITPEAMETOB, U3 PEATbHOW MMPAKTUKH.

YpaBHeHUs M HEPABEHCTBA

PemaTe nuHENHbIE, KBaJpaTHBIE YpPABHEHUS W palMOHAIbHbIE ypaBHEHUS,
CBOJISILIAECS K HUM, CHCTEMBI IByX YPAaBHEHHI C IBYMS IEPEMEHHBIMH.

[IpoBOoaUTE MpOCTENIINE UCCIIEIOBAHUSA YPABHEHUM U CUCTEM YPAaBHEHUU, B
TOM YHCJIe C TPUMEHEHUEM TpadUUeCcKUX MPECTaBICHUH (YyCTaHABINBATh, UMEET
JY ypaBHEHHE WJIA CUCTEMAa YPABHEHUMN PEIIEHUs, €CIIM MUMEET, TO CKOJBbKO, U
npouee).

[lepexoauTh OT CIOBECHON (POPMYITUPOBKH 3a7auu K €€ anreOpanydeckoit
MOJIETM C TIOMOILIBI0 COCTaBJICHMS YPAaBHEHHsSI WJIA CHCTEMbl YpPaBHEHHIA,
UHTEPIPETUPOBATH B COOTBETCTBUN C KOHTEKCTOM 3aJa4M ITOJTyYEHHBIN pe3ynbTar.

[IpuMeHATh CBOMCTBA YHCIOBBIX HEPABEHCTB JJII CPaBHEHUS, OLICHKH,

peuiaTh JUHEHHBIE HEPABEHCTBA C OJAHOW NEPEMEHHOW M MX CHCTEMBI, /1aBaTh

rpauyuecKkyr0 WLTIOCTPALIMIO MHOYKECTBA PEIIECHUI HEpPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DyHKUMH

[TorHumaTe ¥ KCMONB30BaTh (PYHKIIMOHAJILHBIE TIOHATHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAUYEHMs), ONPENEIsITh 3HAueHHE (QYHKIHMH MO 3HAUYECHHIO
aprymMeHTa, ONpeAesaTh CBOMCTBA PYHKIMU N0 €€ rpauKy.

Crpoutb rpaduky 3J1eMEHTAPHBIX PYHKIUN BUAA:

y = kiX, Yy = X2, y = x3y = x|, y = VX, OIHCBIBaTh CBOWCTBA YHCIOBOA
dbyHKIMU 10 €€ rpaduky.

K xoniy oOyueHus B 9 KJjacce OOy4arolmuics TMOJYYUT CICAYIOIINE
PEIMETHBIE PE3YJIbTATHI:

Yuciaa 1 BbIYUCICHUS

CpaBHUBaTh U YNOPSJOUYMBATH PAMOHAIBHBIE M HUPPALMOHAIBHBIE YHUCIA.

Boinonuate  apudmernueckue JAEUCTBUS C  PalMOHAIBHBIMH  YHUCIIAMH,
coyeras YCTHbBIE M DIMCBMEHHBIE MPUEMBI, BBIIOJHATH BBIYHUCIEHUS C
HMppalMoOHaIbHBIMU YUCIAMH.

Haxomute 3HaueHMss CTeneHern ¢ UEJIbIMU [OKA3aTelsiIMU U KOPHEW,
BBIYUCIISITh 3HAYEHUS YNCIIOBBIX BBIPAKECHHUIA.

OKpyrisiTh JI€WCTBUTENbHBIE YKCIIA, BBINOJHATh NPUKUAKY pe3yJibTaTa
BBIUNCIICHUH, OLICHKY YUCJIOBBIX BBIPAKCHUMU.

YpaBHeHMS M HEPaBEHCTBA



Pemars snMHENHBIE W KBaJpaTHbIE YPABHEHUS, YPABHEHHMs, CBOAALIMECH K
HUM, [IPOCTENIINE IPOOHO-PALIMOHAIBHBIE YPABHEHMS.

Pemare cuctemsl NByX JIMHEWHBIX YPAaBHEHUM C JIByMS IEPEMEHHBIMU U
CHUCTEMBI JIBYX YPABHEHUN, B KOTOPBIX OJJTHO YPABHEHUE HE ABJISACTCS JIMHEUHBIM.

Pemarp TekcTOBBIE 3alauM  aJreOpauvueckKUM CHOCOOOM € IMOMOIIBIO
COCTABJICHMSI YPAaBHEHHUSI UJIM CUCTEMBI JIBYX YPaBHEHHHU C ABYMS IEPEMEHHBIMH.

IIpoBOANTH MPOCTEMNIINE MCCIECAOBAHUS YPABHEHUN U CHCTEM YPAaBHEHUH, B
TOM YHCJIE C IPUMEHEHHEM TpadUyecKux MpencTaBieHnil (yCTaHaBIMBATh, UMEET
JY YpaBHEHUE WM CHCTEMA YPAaBHEHUW DPEIICHUS, €CIU HMEET, TO CKOJIBKO, U
nmpouee).

Pemarp nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxkarhb
pEelIEHNE HEPABEHCTB HA YUCJIOBOM NPSIMOM, 3aIMCHIBATH PEIICHHE C MOMOIIBIO
CUMBOJIOB.

Pemate  cucTEMBI  JTMHEWHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOYAIOLIUE KBaJpPaTHOE HEPABEHCTBO, H300pa)kaTh PpEUICHHUE CHCTEMBI
HEPABEHCTB HA YUCJIOBOM IPSIMOM, 3alIMCHIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPH PELIEHUH PA3TUYHBIX 33/1a4.

DOyHKUMH

Pacno3znaBaTh (QyHKIMM U3yuyeHHBIX BHUJOB. [loka3bIBaTh cXxeMaTHUYECKU

pacmnoiokeHre Ha KOOPAMHATHOU MJIOCKOCTH rpadukoB (PyHKIIMI BUA:

_ _ _k v = gx2 _ —
y—kx,y—kx+b,y—;,y ax® +bx +c,y =x3y =+/x,= |x| B
3aBUCUMOCTH OT 3HaYCHHUM KO3 (PUIIMEHTOB, OMMCHIBATH CBOMCTBA (DYHKITUH.

Ctpouth UM H300paxkaTb CXeMaTHYECKH TpaUKH KBAJAPATUUHBIX (DYHKIIHIA,
OIUCHIBAaTh CBOWCTBA KBAaIpaTUUHBIX (QYHKIUI 10 UX rpadukam.

Pacnio3naBaTh kBaspaTHuHy0 (QYHKIUIO 10 (opMyIie, MPUBOIUTH IPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHON KU3HU, PU3UKU, TEOMETPHUU.

Yuc/i0BbIe MOCJIE10BATEJIbHOCTH M NIPOTPeCcCHu

Pacrio3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO0 TMPOTPecCUud Npu
Pa3HBIX CIOCO0aX 3a/IaHMs.

BbInonmHAT  BBIYMCICHUS C  HUCHOJIB30BaHHWEM (OpMyn n-ro ujeHa
apu(pMETUYECKON U T€OMETPUUECKOM MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300paxaTh 4YJIE€HBI IOCJIEIOBAaTEIbHOCTH TOYKAMH Ha KOOPIAWHATHOU
IUIOCKOCTH.

Pemate 3amaum, CBSI3aHHBIE C YKMCIIOBBIMHU IOCJIEAOBATEILHOCTIMU, B TOM
YHCJIe 3a/1a4d U3 PeaIbHOM JKM3HU (C MCIIOJIb30BAHUEM KAJBKYJSATOPA, HU(POBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

Koau4vecTBo yacoB DJIEeKTPOHHBbIE
HanmeHoBaHMe pa3iesioB H TeM u¢posBbie
Ne i/ P Konrpoubueie | IIpakrnyeckue (mucpp )
NMPOrpamMMbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Yucna 1 BeIUKCiIeHUs. PalinoHa bHbIE o5 1 bubmuorexa [JOK
qucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 Aunred 27 1
JFCOPAITCCKHE BhIPANKCHI https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 20 1
¥ paBHEHHS 1 HEPABEHCTBa https://m.edso0.ru/7f415b90
bubmuorexa [JOK
4 K . D 24 1
OOPAMHATSI 1 rpagHKH. PyHKiH https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
II 1
> OBTOpeHHE 1 0000MmeHHe 6 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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

KoauuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/t P Kontpoabnbie | IIpakTHuyeckue (1uucpp )
NMPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoTsbI padoThbI
pecypchbl
Bu6mmoreka [IOK
1 q .K 1
ncia v BeluucieHus. Ksajgparaele KOpHU 5 https://m.edsoo.ru/7f417af8
5 Yucna u Berauciieauss. CTEIeHb ¢ 1eIbIM - bubmuorexa [JOK
MoKa3areyeM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKue BIPaKECHHUS. 5 1 bubnuorexa [JOK
KBanpatublii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKie BIPaKEHHS. 15 1 bubnuoreka LIOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus 1 HepaBeHCTBa. KBajpaTHbie 15 1 bubnunoreka [IOK
YpaBHEHHUS https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHcTBa. CUCTEMBI 13 bu6nmnoreka [IOK
YPaBHEHH https://m.edsoo.ru/7f417af8
bu6nmmoreka [IOK
7 .H 12 1
VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa httos://m.edsoo.ru/7f417af8
bu6nmmoreka [IOK
8 O .0 5
Y HEICIIHEL SICHOBHRBIC HOMHHA https://m.edsoo.ru/7f417af8
Bbu6nmuoreka [JOK
9 o 4 9
ynKuH. ucaoBsIe pyHiuiH https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 IT 000 6 1
OBTOPCHEHS H 0DODIIEHHE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 102 5 0



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

Koau4vecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3iesioB H TeM uudgpoBbie
Ne i/t P Konrpoasubie | IIpakrnuyeckue (ubp )
NMporpaMmbIl Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypcbl
1 Uucna u Berurcienus. JeicTBUTeIbHbIE 9 bubmmoreka [IOK
qucia https://m.edso0.ru/7f419d08
5 YpaBHEHUS 1 HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnnoreka [IOK
OJHOU epeMEHHOM https://m.edsoo.ru/7f419d08
3 YpaBHenus u HepaBeHcTBa. CUCTEMBI 14 1 bubnnoreka [IOK
YpaBHEHHI https://m.edsoo.ru/7f419d08
bubnuorexa [JOK
4 v .H 16 1
paBHEHHS M HepaBeHCTBa. HepaBeHcTBa httos://m.eds0o.ru/7f419d08
bu6nmmorexa [IOK
5 o 16 1
YHIKIHH https://m.edso0.ru/7f419d08
bu6nmmoteka [IOK
6 YuciioBbIe TOCIENOBATETEHOCTH 15 1 httos://m.eds0o.ru/7£419d08
[ToBTOpeHue, 06001IeHNEe, CHCTEMATH3AITIS bubmuorexa [JOK
7 . 18 1
3HAHUU https://m.edso0.ru/7f419d08
OBIIEE 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
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IHOYPOYHOE IINTAHUPOBAHUE

7 KIIACC
KosaunuyectBo yacos DJIeKTPOHHBIE
uudposbie
Nen/m | Tema ypoka Kourpoabnsbie | IlpakTuyeckue
Bcero oOpa3zoBarTe/ibHbIE
padoThI padoThI
pecypchbl
1 [MoHsATHE pAaLIMOHAILHOTO YHCIIA 1
p
5 Apudmerndeckne AecTBUS C 1
palMOHAIbHBIMU YU CIIAMU
3 Apudmerndeckue AecTBUS C 1
palOHATBLHBIMHU YUCIIAMU
4 Apudmerndeckne AecTBUS C 1
palMOHAJIbHBIMU YHCIIAMU
5 Apudmernueckue 1eHCTBUS C 1
panoOHAIBLHBIMU YUCIIAMU
6 Apudmernueckue 1eHCTBUS C 1
panoOHATBLHBIMHU YUCIIAMU
; CpaBHeHue, ynopsiouuBaHue 1
palMOHATIBHBIX YHCEI
8 CpaBHeHue, ynopsi0uuBaHue 1
palMOHATIBHBIX YHCE
9 CpaBHeHue, ynopsii0uuBaHue 1
palMOHATIBHBIX YHCEI
but6mmoreka [JOK
10 Crenens ¢ HaTypaJIbHBIM NTOKA3aTeNIeM 1
https://m.edsoo.ru/7f4211de
but6mmoreka [JOK
11 CreneHb ¢ HaTypalbHBIM OKa3aTelIeM 1
https://m.edso0.ru/7f421382



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

bu6mmoreka [IOK

12 CreneHb ¢ HaTYpaJIbHBIM MTOKA3aTEIEM
https://m.edsoo.ru/7f42154e
13 CreneHb ¢ HaTYpaJIbHBIM MTOKA3aTEIEM bubmorexa HOK
https://m.edsoo.ru/7f4218be
14 CreneHb ¢ HaTYpaJIbHBIM MTOKA3aTEIEM
15 Pemienne ocHOBHBIX 3a/1a4 Ha ApoOH,
MIPOLEHTHI U3 PEATbHON MPAKTUKHU
16 Pemnienne ocCHOBHBIX 3aflaq Ha 1poou,
MIPOIEHTHI U3 PEATbHON MPAKTUKU
17 Pemenune ocHOBHBIX 3aflaq Ha Jipo0u,
MIPOIEHTHI U3 PEATbHON MPAKTUKU
18 Pemienne ocHOBHBIX 3a/1a4 Ha ApoOH,
MIPOLICHTHI U3 PeaTbHOM MPAKTUKU
19 [Ipr3HaKku 1eTMMOCTH, Pa3ioKEHUs Ha
MHOYXHUTEIHN HATYPAJIbHBIX YHCEI
20 [Ipu3HaKu 1eTMMOCTH, Pa3I0KEHHS Ha
MHOYKHUTEIH HATYPAJIbHBIX YHCEI
21 Peanbubie 3aBucumoctu. [lpsimas u
oOpaTHas MPONOPIMOHATBHOCTH
29 Peanbuebie 3aBucumoctu. [lpsimas u
oOpaTHasi MPOMOPIHOHATBHOCTH
23 Peanbubie 3aBucumoctu. [lpsimas u
oOpaTHasi MPOMOPIHOHATBHOCTH
24 Peanbubie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPIIMOHATHPHOCTH
o5 KonTtponsHas paboTa o Teme
"Pammonanbibie uncia"
26 BykBeHHbIE BBIpAKEHUS bu6muoreka [IOK



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

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

[IepemeHnnsble. [lonmycTUMBIE 3HAYECHUS

27
MEPEMEHHBIX
28 DopMmyIibl
29 DopMmyItbl
IIpeobpa3zoBanrc OYKBEHHBIX BEIPAXKCHUM,
30 :::K BII)TI/IC CKO6OK}I]/I TIPUBE eHI/IS 10JT00HBIX bubmmorexa LIOK
pacxp PHBOA A https://m.edsoo.ru/7f41fafa
ClIaraeMbIxX
IIpeob6pa3zoBanye OYKBEHHBIX BBIPAXKCHHH,
31 aP;K LII)TI/IG CKO6OK}I]/I il I/IBC,Z[GHI/IS MOJOOHBIX bubmorexa LHOK
packp P https://m.edsoo.ru/7f41fd70
ClIaraeMbIxX
[TpeoOpazoBanre OYKBEHHBIX BHIPAKEHUH,
32 packpbITHE CKOOOK M IPUBEICHUE MOT00HBIX
CJIaraeMbIxX
[TpeoOpazoBanre OYKBEHHBIX BBIPAKEHUH,
33 pacKkpbITHE CKOOOK M PUBEIEHUE MTOT0OHBIX
ClIaraeMbIxX
34 CBoiicTBa CTENEHU C HATYpaIbHBIM bubmuorexa [JOK
IIOKa3areyeM https://m.edso0.ru/7f421382
35 CBoiicTBa CTENEHU C HATypaIbHBIM bubnuoreka [JOK
[IOKa3aTeNeM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENEHU C HATYpaIbHBIM bubnuoteka [IOK
MOKa3areyneM https://m.edsoo.ru/7f4218be
but6mmoreka [JOK
37 MHoOro4wIeHBI
https://m.edsoo.ru/7f42276e
38 MHOTrowIeHBI bubmorexa [IOK
https://m.edsoo.ru/7f422930
39 CrnoxeHue, BBIMUTaHUE, YMHOKEHUE bubmuoteka [IOK



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

MHOT'O4YJICHOB https://m.edsoo.ru/7f422af2
40 CnoxeHue, BBIYUTaHUE, YMHOXKEHUE bu6mmoreka [IOK
MHOTOYWICHOB https://m.edsoo.ru/7f422cc8
A1 CrnoxeHue, BBIYUTaHUE, YMHOXKEHUE bu6mmoteka [IOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422fca
42 CnoxeHue, BBIYUTaHUE, YMHOXKEHUE bu6mmoteka [IOK
MHOTOYWICHOB https://m.edso0.ru/7f423182
43 DopMyIbl COKPAIIEHHOTO YMHOKEHUS bubmorexa HOK
https://m.edsoo.ru/7f42432a
44 DopMyIbl COKPAIIEHHOTO YMHOKEHUS bubmmorexa [IOK
https://m.edsoo.ru/7f42464a
45 DopMyIBl COKPAIIEHHOTO YMHOKEHUS brbmmorexa [IOK
https://m.edsoo.ru/7f424c12
46 DopMyIbl COKPAIIEHHOTO YMHOKEHUS bubmorexa HOK
https://m.edsoo.ru/7f424fd2
47 DopMyIbl COKPAIIEHHOTO YMHOKEHUS bubmmorexa [IOK
https://m.edsoo.ru/7f4251d0
48 PaznoxeHre MHOTOYWIEHOB Ha MHOXKHTEITH bubmorexa HOK
https://m.edsoo.ru/7f423312
49 PaznoxeHre MHOTOYWIEHOB Ha MHOYKHTETH bubmorexa HOK
https://m.edsoo.ru/7f4237fe
50 PaznoxeHre MHOTOYWICHOB Ha MHOXKHTEITH bubmmorexa [IOK
https://m.edsoo.ru/7f4239de
51 PazioxeHre MHOTOYWICHOB Ha MHOYKHTETH
59 KonTponbhas pabota no teme
"AnreOpanyeckue BoIpaKeHHs "
53 YpaBHeHue, mpaBuiia mpeodpazoBaHus

yYpaBHEHHMsI, PABHOCHJIBHOCTh YpaBHEHUH



https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
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JInHeitHOE ypaBHEHUE C OHOM IEPEMEHHOM,

>4 peleHue JIMHEMHBIX YPaBHEHUI
55 JInHeitHOE ypaBHEHUE C OHOM IEPEMEHHOM, bubnnoreka [IOK
peleHue JIMHEMHBIX YPaBHEHUI https://m.edsoo.ru/7f420482
56 JIuHeitHoe ypaBHEHUE C OHOM MEPEMEHHOM,
peleHue JIMHEMHBIX YPaBHEHUI
S7 Pemenue 3ana4y ¢ noMouIb10 ypaBHEHUN bubmmorexa [IOK
https://m.edsoo.ru/7f42064e
58 Pemienue 3a1a4 ¢ momMonip0 ypaBHeHUH bubmmorexa [IOK
https://m.edsoo.ru/7f420806
59 Pemienue 3a1a4 ¢ momMonip0 ypaBHeHUH bubmmorexa [IOK
https://m.edsoo.ru/7f4209a0
60 Pemienue 3a1a4 ¢ momMonip0 ypaBHEHUH bubmmorexa [IOK
https://m.edsoo.ru/7f420e6e
61 Jluneiinoe ypaBHEHHE C IBYMS bubnnoreka [IOK
MEPEMEHHBIMH U €ro Tpaduk https://m.edsoo.ru/7f427c32
62 Jluneiinoe ypaBHEHHE C IBYMS bubnnoreka [IOK
NEPEMEHHBIMU U €ro rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema IByX JIMHEHHBIX YpPaBHEHUM C bubnnoreka [IOK
JIBYMS [IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema JIByX JIMHEHHBIX YpaBHEHU C
JBYMsI IEpEMEHHBIMU
65 Cucrema IByX JIMHEHHBIX YPaBHEHHM €
JBYMsI IEpEMEHHBIMU
66 Cucrema IByX JIMHEHHBIX YPaBHEHHM €
JBYMsI IEpEMEHHBIMU
67 Pemenue cucreM ypaBHeHHI bubmorexa HOK

https://m.edsoo.ru/7f4284de



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
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bu6mmoreka [IOK

o8 Penieiie CHCTeM ypapHeHuit https://m.eds00.ru/7f42865a
69 Pemenue cucreM ypaBHEeHUI bubmorexa HOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucreM ypaBHeHU
71 Pemenue cucreM ypaBHeHU
79 KonTponbHas padora no teme "JIuneiinsie bubnuoreka [IOK
ypaBHEeHUS" https://m.edsoo.ru/7f421044
73 Koopaunara To4Yku Ha IpsMOit bubmorexa HOK
https://m.edsoo.ru/7f41de76
bubnuorexa [LIOK
74 Hucnonere HpOMENYTIH https://m.edsocf.lruﬂf41dff2
75 YucnoBble MPOMEKYTKU
76 Paccrosiaue Mexay AByMst TOUKaMu
KOOPJIMHATHOM MpsiIMOi
77 Paccrosiaue Mexay AByMst TOUKaMu
KOOPJMHATHOU IIPSAMOM
78 [IpsimoyrosibHast cucteMa KOOpAMHAT Ha bubmuorexa [LIOK
IJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyrombHas cucteMa KOOpAMHAT Ha bubnuorexa [LIOK
IUIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpaduKoB, 3aJaHHBIX GOpMyJIaMu E;I[?sj?ll;lrzle(jizﬁ(j/ffﬂww
81 [Tpumeps! rpaduKoB, 3aJaHHBIX OpMyJIaMu lr?ﬁﬁﬁiﬁ%mm 480
82 [Tpumeps! rpaduKoB, 3aJaHHBIX OpMyJIaMu
83 [Tpumeps! rpaduKoB, 3aJaHHBIX OpMyJIaMU
84 Yrenue rpaKoB peasbHBIX 3aBUCUMOCTEN bubmuoreka [LIOK



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

https://m.edsoo.ru/7f41lea24

85 Urenue rpamKkoB peanbHbIX 3aBUCUMOCTEH
bub6mmoteka [IOK
5 Horsrie gysiium https://m.eds00.ru/7f41ef06
87 I'padux bynkMN
. . bu6mmoteka [IOK
88 C
pofiersa ysicuiit https://m.edso0.ru/7f41f078
. . bubnuorexa [JOK
89
CoficTaa dynicuii https://m.edsoo.ru/7f41f1fe
. bubmmoreka [IOK
%0 Junetitiast ymicuis https://m.edsoo.ru/7f427282
. bubnuorexa [JOK
o1 Junetinas ynicuus https://m.edsoo.ru/7f427412
bubnnorexa [JOK
92 I1 HHOW
OCTpOCHIE IPadika JHHCHHOH pyHKLliL https://m.edsoo.ru/7f426d1e
93 [Toctpoenwue rpaduka TUHEHHOW QYHKINU
94 I'padux pynxmmm y =[x|
95 I'padux pynxmm y =[x|
96 Konrtponsnas pabota no reme "Koopannatsl bubnnorexa [IOK
u rpapuku. OyHkuun" https://m.edsoo.ru/7f41f50a
97 [ToBTOpEHNE OCHOBHBIX MOHSTHI U METOJIOB bu6nmmorexa [IOK
Kypca 7 kiacca, 000011ieHre 3HaHui https://m.edsoo.ru/7f429c6¢c
98 [ToBTOpEHNE OCHOBHBIX MIOHATHI U METOI0B bu6mmoreka [IOK
Kypca 7 kiacca, 000011ieHre 3HaHUH https://m.edsoo.ru/7f429f32
99 [ToBTOpEHHE OCHOBHBIX MMOHATHIA U METOIOB bu6nunoreka [IOK
Kypca 7 kiacca, 00001nieHre 3HaHUH https://m.edsoo.ru/7f42a0e0
100 IToBTOpEHNE OCHOBHBIX MOHATHI U METOI0B bu6mmoreka [IOK

Kypca 7 kiacca, 000011eHre 3HaHUI

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



https://m.edsoo.ru/7f41ea24
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101 HroroBast KOHTpoIbHAs paboTa 1
102 [IoBTOpEHNE OCHOBHBIX IIOHATHI U METO0B 1 bu6nuoreka [IOK
Kypca 7 Kiacca, 0000IIeHIe 3HAHHIA https://m.edso0o.ru/7f42a900
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



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

8 KJIACC

KonuyectBo yacos DJIEeKTPOHHBIE
Ne Hara nudposbie
n/n Tema ypoka Bcero Kontpoannpie | Ipaktuieckue u3yyeHHusi | oOpasoBaTejbHbIE
padoTbI padoTsbI pecypest
1 KBanpaTHblii KOpeHb U3 yncIa 1 bubmmorexa LIOK
https://m.edsoo.ru/7f42d452
bubnnorexa [IOK
2 [TonsiTrie 00 UppaMOHATILHOM YHCIIE 1 httos://m.e dsoou.ru 742638
3 JecsaTruunblie MPUOINKEHHUS 1
UPPALMOHATIBHBIX YHCEN
4 JecaTudnble MpUOIHKEHUS 1
UPPALMOHATIBHBIX YHCE
5 JlelicTBUTENBbHBIC YKCIIA
6 CpaBHeHUe IeHICTBUTENBHBIX YHCEN
CpaBHeHUe IeHICTBUTENBHBIX YHCEN
8 ApudmeTnueckuil KBaJpaTHBIN 1
KOpEHb
9 VYpaBHeHue BUa x> = a 1
10 CaoticTBa apupMETHIECKUX 1 bubnnoreka [IOK
KBaJPaTHBIX KOPHEH https://m.edso0.ru/7f42d862
11 CaotlicTBa apuMETHIESCKIX 1 bubnuoteka [IOK
KBaJPaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
[TpeobpazoBaHue YMCIOBBIX
12 Blepach;HHﬁ, COZIepIKAILLNX 1 bubmorexa HOK
https://m.edsoo.ru/7f42dd26
KBaJIpaTHBIE KOPHU
13 [IpeobpazoBanue YMCIOBBIX 1 bubnuorexa [LIOK



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

BBIPAXKEHUI, COIEPKALINX
KBaJIpaTHbIE KOPHU

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

[TpeobpazoBaHue YMCIOBBIX

bu6mmoteka [IOK

14 BHIPBICHII, CONCPIRALLIX https://m.eds00.ru/7f42e0be
KBaJIpaTHbIC KOPHU
[IpeobpazoBanme YMCIOBBIX

15 BLII)paKI;HHﬁ, COJIEpKAIINX bubmorexa LHOK

https://m.edsoo.ru/7f42e262

KBaJIpaTHbIE KOPHU

16 CrTeneHs C eNbIM ITOKa3aTeneM Bubmorexa IIOK

https://m.edsoo.ru/7f4354a4

CranjapTHas 3aluch 4ucia.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO

17 Mupa (OT AIEMEHTAPHBIX YACTHULL J10 bu6mmoteka LIOK
KOCMHYECKHX OOBEKTOB), https://m.edso0.ru/7f436098
JUTUTEIIBHOCTD MPOIIECCOB B
OKPY’KaloIlleM MUpPE

18 CBoiiCTBA CTETIEHH C TIETBIM bubnnoreka [IOK
IIOKa3areyeM https://m.edsoo.ru/7f435648

19 CBoiicTBa CTENEHHU C LUENBIM bubmuoreka [JOK
[IOKa3aTeNeM https://m.edso0.ru/7f435648

20 CBoiicTBa CTENEHHU C LUENBIM bubmuoreka [JOK
IIOKa3areyeM https://m.edsoo.ru/7f435648

21 CBoiicTBa CTENEHHU C LEIBIM bubnuoteka [IOK
MOKa3areyneM https://m.edsoo.ru/7f43599a

99 CBoiicTBa CTENEHHU C LENBIM bubnuoteka [IOK
MOKa3areyneM https://m.edsoo.ru/7f435ed6

23 KBanparuslit TpéxunieH

24 KBanpaTHslii TpéxuieH



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

o5 PasnosxeHue kBapaTHOTO bubnnoreka [IOK
TpEXUYJICHA HA MHOXKUTEIN https://m.edsoo.ru/7f42fd38
26 PasnosxeHue kBapaTHOTO bubnnorexa [IOK
TpEXUYJICHA HA MHOXKUTEIN https://m.edsoo.ru/7f42fd38
KonTponbhas pabora o remam
27 "KBa,II[)paTHBIe EOpHI/I. Crenenu. bromiorexa LIOK
Kpaparibiii Tpexnen” https://m.edsoo.ru/7f42ec80
bubnnorexa [IOK
28 Asrebpaitiecias 1podk https://m.edsof.ru/?f430382
JonycTuMble 3HaUEHUS
29 MIePEMEHHBIX, BXOJISIINX B
anredpanvyeckue BhIPaKeHHs
JlonycTrMble 3HAUSHHUS
30 MePEMEHHBIX, BXO/ISIINX B
anredpanvdeckue BhIpaKeHHs
31 OCHOBHOE CBOMCTBO bubnuorexa [JOK
anreOpanyeckoit podu https://m.edso0.ru/7f4308e6
. bubnnoreka [IOK
32 Coxpawerie apodeit https://m.edso;.lru/7f430a8a
. bubnnoreka [IOK
33 Coxpamerne npobeit https://m.edso;.lru/7f430f44
. bubnnoreka [IOK
34 Coxpainertne 1pobeii https://m.edso;.lru/7f430f44
35 CroxeHue, BBIMUTaHHE, YMHOKEHUE bu6nunoteka [IOK
U JIeJIeHue anredpanyeckux apooeit https://m.edsoo.ru/7f43128c
36 CnoxeHue, BBIYUTaHUE, YMHOKEHUE bubnuoteka [IOK
U JIeJIeHue anredpandeckux apooei https://m.edsoo.ru/7f4315c0
37 CrnoxeHue, BRIMUTaHUE, YMHOKCHHE bubnuoteka [IOK



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

U JICJICHHUE alreOpanvecKux apooeit

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

CJIO)KGHI/IG, BbIYUTAHUC, YMHOKCHHUC

bu6mmoteka [IOK

38
U JICTICHUE anreOpandecKux Ipooeit https://m.edsoo.ru/7f431a20
IIpeoOpa3oBanue aKEHHUH,
39 cop e )IIC)a I/]ISXI;I;IIF:GB Izuqezcn;e bubmorexa HOK
APt P https://m.edso0.ru/7£43259¢
JIpoou
o | Dl e
Alepratit p https://m.edso00.ru/7f432736
JIpooHu
[TpeoOpa3zoBaHue BRIPpOKEHUIA,
41 coJiepIKaIIuX areOpandyecKue bubmorexa HOK
Aepratt P https://m.eds00.ru/7f432736
JIpooHn
42 KonTponbHas paboTa o reme bubnuorexa [LIOK
"AnreGpanyeckast Jpoop" https://m.edsoo.ru/7f431d36
bu6nmmoreka [IOK
43 K
BA/PATHOC ypasHeHHe https://m.edsoo.ru/7f42eela
44 HemnonHoe kBagpaTHOE ypaBHEHHE bubmorexa LHOK
AP P https://m.edsoo.ru/7f42eela
45 HemnonHoe kBagpaTHOE ypaBHEHHE bubmorexa LHOK
AP P https://m.edsoo.ru/7f42eela
46 ®dopmyina KOpHEN KBaJpaTHOTO bubnuoreka [LIOK
YpaBHEHHUS https://m.edsoo.ru/7f42f158
47 ®dopmyina KOpHEN KBapaTHOTO bu6muorexa [LIOK
YPaBHEHHS https://m.edsoo.ru/7f42f3f6
48 dopMyna KOpHEN KBAAPATHOIO bu6mmoreka [IOK
ypaBHEHUS https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmmorexa [TOK

https://m.edsoo.ru/7f42fef0



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
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

bu6mmoteka [IOK

>0 Teopea Buera https://m.eds00.ru/7f430076
51 Pewienne ypaBHEeHH, CBOASIIUXCSA K bubnuorexa [IOK
KBaJpaTHBIM https://m.edsoo.ru/7f43c542
59 Pemenue ypaBHEeHUH, CBOISAIINXCS K bubmmoreka [JOK
KBaJpaTHBIM https://m.edsoo.ru/7f43c3d0
53 [Ipocreiimme apoOHO- bubnnorexa [IOK
palLMOHAIbHBIE YPABHEHUS https://m.edsoo.ru/7f4328c6
54 [Ipocreiimme apoOHO- bu6nuoreka [LIOK
palLMOHAIbHBIE YPABHEHUS https://m.edsoo.ru/7f432b6e
55 Perienue TeKCTOBBIX 3a7a4 C bubmuoreka [IOK
MTOMOILIbIO KBaJAPATHBIX YPABHEHUI https://m.edsoo.ru/7f42f75c
56 Pernienue TeKCTOBBIX 3a7a4 C bubnuoreka [JOK
MMOMOUIBIO KBaJPAaTHBIX YPABHEHUI https://m.edsoo.ru/7f42f8f6
57 KonTponbHas paboTa o reme bubnuoreka [LIOK
"KBanpatHble ypaBHeHuUs" https://m.edso0.ru/7f4301f2
JIuneliHOe ypaBHEHHE C IBYMS
58 HepEeMEHHBIMHU, €ro rpauk,
IIpUMEpHI pElIeHHs ypaBHEHUI! B
LENbIX YhcIax
JIuneliHOe ypaBHEHHE C IBYMS
59 NEepEMEHHBIMH, €ro rpauk,
IIPUMEpHI pElIeHHs ypaBHEHUI! B
LEJbIX YhCcIax
JIuneliHOe ypaBHEHME C IBYMs
60 NepPEMEHHBIMH, €ro rpaduK,

IIPUMEPBI pELIECHUS YPABHEHUI B
L(EJIbIX YHCIIaxX



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

61

Pewenne cucreM IByX JIMHEWHBIX
YPaBHEHUU C IBYMsI IEPEMEHHBIMU

62

Pewenne cucreM IByX JIMHEWHBIX
YPaBHEHUU C IBYMsI IEPEMEHHBIMU

63

Pemienune cucrem IByX JTUHEHMHBIX
YpaBHEHUH C IBYMsI IEPEMEHHBIMU

64

ITpuMepsl peleHus: CUCTEM
HEJIMHENHBIX YPaBHEHUH C IBYMsI
IIEPEMEHHBIMU

65

[IpuMmepsl perieHus cucTem
HEJIMHENHBIX YPaBHEHUH C IBYMsI
NIEPEMEHHBIMU

66

I'paduueckas unTepnperanus
YpaBHEHUS C IBYMsI IEPEMEHHBIMU U
CHCTEM JIMHENHBIX YPABHEHUH C
JIBYMSI IEPEMEHHBIMHU

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

67

I'padmuueckas unTepripeTanys
YpaBHEHUS C IBYMsI IEPEMEHHBIMH U
CHCTEM JIMHENHBIX YPABHEHUH C
JIBYMsI IEPEMEHHBIMU

bu6nmmoteka [IOK
https://m.edsoo.ru/7f43d6d6

68

Peienne TeKCTOBBIX 3a11a4 C
ITOMOIIBIO CHCTEM YPaBHEHUU

69

Peuienne TeKCTOBBIX 3a11a4 C
ITOMOIIBIO CHCTEM YPaBHEHUN

70

Peuienne TeKCTOBBIX 3a11a4 C
ITOMOIIBIO CHCTEM YPaBHEHUU

71

UucnoBble HEPABEHCTBA U X
CBOICTBa



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

YHucnoBble HEPABEHCTBA U UX

72 .
CBOICTBa
73 HepaBeHCTBO ¢ 0JTHOM TIEpeMEHHOI
74 JInHeHbIE HEpAaBEHCTBA C OHOM bubnnoreka [IOK
MIEPEMEHHOM U UX PELICHUE https://m.edsoo.ru/7f42c692
75 JInHeHbIE HEpAaBEHCTBA C OJHOM bubnnoreka [IOK
IIEPEMEHHOMN U UX PEILICHUE https://m.edsoo.ru/7f42c840
76 JInHelinble HEpaBEHCTBA C OHOU
MEPEMEHHO U UX pelIeHue
77 CucTeMbl JIMHEWHBIX HEPABEHCTB C bubnnorexa [IOK
OJHOM EPEMEHHOMN U UX pPEIICHUE https://m.edsoo.ru/7f42cb88
78 CucTemMbl JIMTHEWHBIX HEPABEHCTB C bubnnorexa [IOK
OJIHOM IIEPEMEHHOM U UX pELICHHE https://m.edsoo.ru/7f42cd2c
79 CucTeMbl JIMHEWHBIX HEPABEHCTB C
OJHOM MEPEMEHHON U UX PEILECHUE
N3obpaxenue penieHus TMHEHHOTO
80 HEPaBEHCTBA M UX CUCTEM Ha brbsmorexa HOK
. . https://m.edsoo.ru/7f42c9e4
YUCJIOBOU MPSMOM
N3obpaxenue penieHus TMHEHHOTO
81 HEpaBEHCTBA U UX CUCTEM Ha bubnmorexa LIOK
. . https://m.edsoo.ru/7f42c9e4
YHUCJIOBOM MPSIMOM
KonTponbHas pabora no remam
82 "HepaBenctBa. CucteMbl
ypaBHeHHI"
but6mmoreka [JOK
83 Homsrite gyt https://m.edsoo.ru/7f433c12
84 O06nacTh onpeeieHrs © MHOXKECTBO bubnuoteka [IOK

3HaYeHUI QyHKIUU

https://m.edsoo.ru/7f433d84



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

85

Cnioco6sI 3a1anust PyHKIMMA

86 I'padux bynkmm
87 CoiicTBa (yHKINHU, UX
otoOpakeHue Ha rpaduke
88 Urenue u mocTpoeHue rpaukoB
byHKIUH
89 [Tpumeps! rpadukoB pyHKINH,
OTPaKAIOIIUX PEATBHBIC TPOLIECCHI
OyHKIMY, ONUCHIBAIOIIHNE TIPSIMYIO U
90 06y aT?{ IIPOIIO H;:IanLHIiIe o bubmorexa HOK
DATHYIO IpOTiopHt https://m.edsoo.ru/7f434bbc
3aBHCHUMOCTH, UX rpaduku
91 ['umep6oa
92 lamepbomna
bubnnorexa [JOK
93 r =x?
padpiic pyriit Y =X https://m.edsoo.ru/7f4343e2
bu6mmorexka IIOK
94 r =x?
padpiic pyHiiit Y = x https://m.edso0.ru/7f434572
OyHkIHH Y =x%, Y =X, Y= VX« y =
95 |X|'YI; I:@Hti/ecmey emeH)Ier ’ bubmorexa HOK
> Tpadi P . https://m.edso0.ru/7f434d38
YpaBHEHUI U CHCTEM YpaBHEHU
OyHkIHH Y =x%, Y =X, Y= VX« y =
96 |x|'y? I:(pwi/ecxoey CIJ_IGH)I//IC ’ bubmioreia LIOK
> P N P . https://m.edsoo.ru/7f434eb4
YpaBHEHUI U CHCTEM YpaBHEHU
[ToBTOpEHNE OCHOBHBIX TIOHATHI U
97 METOJIOB KYpCOB 7 1 8 KITacCOB Bubmrorexa LIOK
FIOB KYP . ’ https://m.edso0.ru/7f4371aa
000011IeH1Ee 3HAHWI
08 IToBTOpEHNE OCHOBHBIX ITOHATUN U bu6muoreka [IOK

METO/I0B KypCcOB 7 U 8 KJIacCOB,

https://m.edsoo.ru/7f43736¢



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

000011IeHrE 3HAHUI

[ToBTOpEHKE OCHOBHBIX MOHATHI 1

bu6mmoteka [IOK
99 7 1
METOAOB Kypeon T H 8 cnaccos, https://m.edso00.ru/7f437510
000011IeHrEe 3HAHUI
I -
| o |
OB 5P . ’ https://m.edso0.ru/7f4376b4
000011IeHrEe 3HAHUI
bubnuoreka [JOK
101 n o 1
TOTOBAT KOHTPOIILHAA paboTa https://m.edsoo.ru/7f436b88
IToBTOpEenue ocHO 0 7
102 Me:: (I:B }II<H coi;sI 7B;I I;);ia::{:;:: v 1 bubuorexa LHIOK
HOB VP . ’ https://m.edso0.ru/7f437858
000011IeH1E 3HAHUI
OBIIEE KOJIMYECTBO YACOB IIO 102

[NPOIT'PAMME



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

9 KIIACC

n/n

Tema ypoka

KoauuecTBO 9acoB

KonTpoabubie
Bcero P
padoTbI

IIpakTH4yeckue
padoTsbI

Jlara
HU3yYeHHUs

DJIEeKTPOHHBIE
nudposbie
o0pa3oBaTejibHbIE

pecypchl

PaI_[I/IOHaJ'H:HBIC qucijia,
HppalOHAJIbHBIC YK CJla, KOHCUHBIC U
OECKOHEUHBIE JCCATUYHBIC ,Z[pO6I/I

MHOX€eCTBO AeHCTBUTEIBLHBIX YHCEIT,
JIeHCTBUTEIILHBIC YMCIa KaK
OCCKOHEYHBIC JECATUIHBIC TPOOH

B3auMHO 01HO3HAYHOE COOTBETCTBUE
MEXKy MHOKECTBOM JIEHUCTBUTEIBHBIX
4KCel U MHOXKECTBOM TOUYEK
KOOPAMHATHOU IIPSIMOU

CpaBHeHME EHCTBUTENBHBIX YHCET,
apupMeTHYECKUE TCUCTBUS C
JNEHUCTBUTEIbHBIMU YU CIIAMU

[Tpubmmx€HHOE 3HAUCHHUE BETUYHHBI,
TOYHOCTH MPUOIIMIKEHUS

OxpyrieHnne uncen

OxpyrieHnue uncen

[Ipukunka v olieHKa pe3yIbTaToOB
BBIYUCIIEHUI

[Ipukunka v oLleHKA pe3yabTaTOB
BBIYUCIIEHUI

10

JIuneiinoe ypaBHeHue. Pemenne

but6morex [JOK




YpPaBHEHUM, CBOJISIINXCS K JIMHEHHBIM

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

JInnelinoe ypaBHeHue. Pemienue

1 YPAaBHEHUH, CBOIAIINXCS K TMHEHHBIM
KBagparnoe ypaBuenue. Pemenue
12 ypal)jlfeﬂnﬁ, g}foxmmnxcsl K Bubmmorexa LIOK
https://m.edso0.ru/7f43c542
KBaJ{PaTHBIM
KBagparnoe ypaBuenue. Pemenue
13 ypalilII{)eHHﬁ, cy]fozmmnxcs{ K bubamorexa [IOK
https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
14 bukBaapaTHbie ypaBHEHHUS bubmorexa HOK
https://m.edsoo.ru/7f43c3d0
15 bukBaapaTHbie ypaBHEHHUS bubmmorexa [IOK
https://m.edsoo.ru/7f43c3d0
[Ipumeps! perieHus: ypaBHEHUN
16 TPETbEU U YETBEPTOM CTENIEHEN
Pa3IoKEHUEM Ha MHOKUTENH
IIpuMepsl penieHus ypaBHEHUN
17 TpeThel U 4eTBEPTOM cTeneHen
Pa3IoKEHUEM Ha MHOKUTENH
18 Pemenue 1poOHO-paninoHaIbHBIX bubmuorexa [LIOK
YpaBHEHUI https://m.edso0.ru/7f43c9b6
19 Pemenue npoOHO-parinoHaIbHBIX bubmuotexa [LIOK
YPaBHEHUU https://m.edsoo.ru/7f43c9b6
20 Pemrenue TeKCTOBBIX 32124
anredpandecKuM METOI0M
21 Pemrenue TeKCTOBBIX 32124
anreOpandeckuM MeTOI0M
22 Pemenne TekcTOBBIX 3a/1a4



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

a.]'[l"e6paI/ILI€CKI/IM MCTOOOM

Konrponsnas pabora no reme

23 "VYpaBHEHHUsI C OJIHOM TEpeMEHHOI"
24 YpaBHEHHUE C IByMS IEPEMEHHBIMU U bubnnoreka [IOK
ero rpauk https://m.edsoo.ru/7f43d0b4
o5 VYpaBHEHUE C IByMS IEPEMEHHBIMU U bubmuoreka [IOK
ero rpauk https://m.edsoo.ru/7f43d0b4
26 Cucrema 1ByX JUHEHHBIX YpaBHEHUM
C IBYyMsI IEPEMEHHBIMU U €€ PEILICHUE
97 Cucrema 1ByX JUHEHHBIX YpaBHEHUM
C IBYMsI IEPEMEHHBIMU U €€ PEILICHUE
28 Cucrema 1ByX JUHEHHBIX YpaBHEHUM
C IByMsI [IEPEMEHHBIMU U €€ pellieHue
29 Cucrema 1ByX JUHEHHBIX YpaBHEHUH
C IBYMsI IEPEMEHHBIMU U €€ PEILICHUE
Pemenue cucrem 1ByX ypaBHEHHIH,
30 OJTHO M3 KOTOPBIX JINHEHHOE, a Ipyroe bubmorexa HOK
__ BTopoii creneHn https://m.edsoo.ru/7f43d23a
Pemenne cucrem 1B aBHCHUIA,
31 OJTHO U3 KOTOPBIX J'II/IiI{XeI\/'IyII{)OG, a Ipyroe brbsmorexa HOK
__ BTopoii creneHn https://m.edsoo.ru/7f43d55a
Pemenue cucrem IByX ypaBHEHHIH,
32 OJTHO U3 KOTOPBIX TMHEHHOE, a Ipyroe
— BTOpOM CTENEHU
Pemenue cucrem IByX ypaBHEHHIH,
33 OJTHO U3 KOTOPBIX TMHEHHOE, a Ipyroe
— BTOpOM CTENEHU
34 I'paduueckas nHTEpIIpETAIHS



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

CUCTEMBI YPaBHEHU C IByMS
[IEPEMEHHBIMU

Pemenue TeEKCTOBBIX 3a/1a4

35
anreOpandecKuM crocooom
36 Pemennie TekCTOBBIX 33724
anreOpandecKuM crocooom
37 KonTponbnas paborta o reme
"CucreMbl ypaBHEeHH"
38 qI/ICj‘IOBLIe HEPaBEHCTBA U UX
CBOWCTBA
39 YwucioBble HEpaBEHCTBA U X bubmmoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JIuHelinble HEpaBEeHCTBA C OAHOU bubmmoreka [IOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 JluneliHble HEpaBEHCTBA C OJTHOU bubnmnoreka [IOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
42 JluneliHble HEpaBEHCTBA C OJHOU bubnnoreka [IOK
IIEPEMEHHOM U UX PEILIECHUE https://m.edsoo.ru/7f43af08
43 CucTeMbl TMHEHHBIX HEPABEHCTB C
OJTHOM TIEPEMEHHOM U MX pelIeHne
44 CucTeMbl TMHEHHBIX HEPABEHCTB C
OJTHOY TIEPEMEHHOI U UX pellIeHne
45 CucreMsl INHEWMHBIX HEPABEHCTB C
OJTHOY TIEPEMEHHOW U MX pelIeHNe
46 KBanpaTHble HepaBeHCTBa U UX bubmuorexa LIOK
peleHue https://m.edsoo.ru/7f43b098
47 KBanpaTHble HepaBeHCTBa U UX bubmuoreka [LIOK

peleHue

https://m.edsoo.ru/7f43b21e



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

KBa[[paTHBIe HCPaBCHCTBA U UX

bu6mmoteka [IOK

48 pelieHue https://m.edsoo.ru/7f43b5a2
49 KBagpaTHbie HepaBEeHCTBA U MX
pelienue
50 KBagpaTHble HEpaBEHCTBA U UX
pelienue
I'padpuueckas uHTEpnpeTaLus
51 HIe)p;l;eHCTB u CHCT:M]?{GP;GHCTB c bubmmorexa [IOK
https://m.edsoo.ru/7f43b098
IBYMSI TIEPEMEHHBIMU
I'paduueckas nHTEpIIpETAIHS
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMS IEpEMEHHBIMU
53 KontposnbHast paboTa 1o reme
"Hepasencrna"
54 KBagparuunas QyHkius, e€ rpapux u bubnnorexa [IOK
CBOMCTBA https://m.edso0.ru/7f4396¢6
55 KBagparuunas QyHkius, e€ rpapux u bubnnorexa [IOK
CBOMCTBA https://m.edso0.ru/7f439842
56 KBanpatuunas pynkuus, e€ rpaduk u bubnuoreka [LIOK
CBOMCTBA https://m.edsoo.ru/7f4399b4
57 [Tapa6omna, KOOpIMHATHI BEPIIUHBI bubnnoreka [IOK
napaboIIbl, OCh CAMMETPHH MTapadoJIbl https://m.edsoo.ru/7f439eb4
58 [Tapa6omna, KOOpIMHATHI BEPIIUHBI bubnmnoreka [IOK
napaboIIbl, OCh CAMMETPHH MTapaldoJIbl https://m.edsoo.ru/7f43a03a
59 [Tapa6omna, KOOpIMHATHI BEPIIUHBI bubnmnoreka [IOK
napaboIIbl, OCh CAMMETPHH MapaldoJIbl https://m.edsoo.ru/7f43alac
60 [Tapa6omna, KOOpAMHATHI BEPIIUHBI bubnmnoreka [IOK

napaboIibl, 0Cb CAMMETPHH 1apadoJIb

https://m.edsoo.ru/7f43a31e
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[Tapaboia, KOOPAMHATHI BEPIITHHBI

bu6mmoteka [IOK

ol napaboIIbl, OCh CAMMETPHH ITapadoIbl https://m.edsoo.ru/7f43a526
62 [Tapabona, KOOpIUHATHI BEPIIUHBI
napaboIIbl, OCh CAMMETPHH TapadoIbI
63 I'paduku pynxmmii: y = KX, y = kx +
b, y=k/x, y=x3, y=vx, y=[X|
64 I'paduku pynxmmii: y = kX, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
65 I'paduku yrkmmii: y = KX, y = kx +
b, y=k/x, y=x3, y=vx, y=[X|
66 I'padukn Gynkmmii: y = KX, y = kx +
b, y=k/x, y=x3, y=vXx, y=[X|
67 I'paduku Gynkmmii: y = KX, y = kx +
b, y=k/x, y=x3, y=vx, y=[X|
68 I'paduku ynkumii: y = kX, y = kx +
b, y=k/x, y=x3, y=vX, y=[X|
69 KonTponbHas pabota o reme bubnuoreka [LIOK
"®OyHkun" https://m.edsoo.ru/7f43ab84
70 IlonsaTHe yncIOBOM bu6nmmotexka [IOK
MOCJIEIOBATEIILHOCTHU https://m.edsoo.ru/7f43e6¢6
3asiaHue ocne0BaTeIbHOCTH
71 peKyppeHTHOU hopmyIoi u brbmmorexa [IOK
. https://m.edsoo.ru/7f43ebda
dhopmymoit n-ro wieHa
79 Apudmernueckas 1 reoMeTpudecKas bubmuotexa [LIOK
IIporpeccuun https://m.edsoo.ru/7f43ed7e
73 Apudmernueckas 1 reoMeTpudecKas bubmuoreka [LIOK
IIporpeccuun https://m.edsoo.ru/7f43f3b4
74 ®opmyisl N-To wieHa bubmuoreka [LIOK



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

apru(pMETHIECKON U T€OMETPUICCKOM
IIPOTrPECCUi, CyMMBI IIEPBBIX N
YJIEHOB

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

75

@opMyIibl N-TO 4jIeHa
apru(pMETHIECKON U T€OMETPUICCKOM
IIPOTrPECCUi, CyMMBI IIEPBBIX N
YJICHOB

bu6mmoteka [IOK
https://m.edsoo.ru/7f43ef2c

76

®opMyJbl N-ro WieHa
apu(pMeTHYECKON U FeOMETPUIECKOI
IIPOTPECCUM, CyMMBI IIEPBBIX N
YJIEHOB

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

7

@opMyIbl N-TO YjIeHa
apu(pMEeTHIECKON ¥ TEOMETPUIECKOM
IIPOTPECCUM, CYMMBI IIEPBBIX N
YICHOB

bubnuoreka [IOK
https://m.edsoo.ru/7f43f72e

78

@opMyIbl N-T0 YjIeHa
aprupMETUYECKON U TEOMETPHUIECKOM
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

bu6nmmotexka [IOK
https://m.edsoo.ru/7f43f8a0

79

N306pakeHne 4IeHoB
aprupMETUYECKON U TEOMETPHUIECKOM
MPOrpeCcCuil TOUKaMH Ha
KOOPAMHATHOM INIOCKOCTH

80

N300pakeHne 4IeHOB
apruMETUIECKON U TEOMETPHUIECKOM
MPOrpeccuil TOUKaMH Ha
KOOPJAMHATHOM INIOCKOCTH

81

JIMHEWHEBIN 1 DKCITOHEHITNAJILHBIN
poct



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

82

CrnoxHEBIC IIPOLCHTEHI

bu6mmoteka [IOK
https://m.edsoo.ru/7f43fe0e

83

CrnoxHEBIC IIPOLCHTEI

bu6mmoteka [IOK
https://m.edsoo.ru/7f4401a6

84

KonrponsHas pabora o teme
"YucnoBble OCIeI0BaTEILHOCTH "

bu6mmoteka [IOK
https://m.edsoo.ru/7f4404f8

85

[ToBTOpeHUE, 0600IIeHNE 1
CHCTeMaTH3alus 3HaHUH. 3a1uch,
CpaBHEHUE, JCHCTBUS C
JIECTBUTEIBHBIMA YHCIIAMH,
YUCJIOBAs MpsMast

86

[ToBTOpenue, o6o0IIeHNE U
cucTeMaru3anus 3HaHui. [IporeHTsl,
OTHOILICHUSI, TIPOIIOPLIUH

87

[ToBTOpEeHME, 0000IICHHE U
CHCTEMaTH3aINsI 3HAaHWH.
Oxkpyrnenue, npuOInKEHNE, OIIEHKA

88

[ToBTOpenue, 0600IIEHNE U
cucreMaTu3anus 3Hanuil. Pemenue
TEKCTOBBIX 33/1a4 apu(PMEeTUUECKUM
CII0COO0M

bu6nmmotexka [IOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpeHue, 060061IeHNE U
cucTeMaTu3anus 3Hanuil. Pemenne
TEKCTOBBIX 33124 apU(PMETHICCKUM
CII0CO00M

bu6nunoteka [IOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpeHme, 0600IEeHNE U
cHCTeMaTHu3aIus 3HaHuM. Pelienue
TEKCTOBBIX 33/1a4 apu(PMETUUECKUM
crocooom

bu6nunoreka [IOK
https://m.edsoo.ru/7f443fea



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

[ToBTOpEeHME, 0000IIICHHE 1
cucTreMaTHu3alus 3HaHuH.

bu6mmoteka IIOK

o1 [IpeobOpazoBanue anredOpanuecKux https://m.edsoo.ru/7f4441ca
BBIPXCHUH, JIOIYCTHUMBIC 3HAYCHUS
[ToBTOpEeHME, 0000IIICHHE 1

92 cucTeMaTu3anus 3HaHHM. bubnnoreka [IOK
[IpeobOpazoBanue anreOpanuecKux https://m.edsoo.ru/7f444364
BBIPQKCHUH, JIOITYCTHUMBIC 3HAYCHUS
[ToBTOpEeHME, 0000IIICHHE 1

93 CUCTEMaTH3alusl 3HAaHUM. bu6mmoteka LIOK
[IpeobpazoBanue anredOpandecKux https://m.edsoo.ru/7f4446f2
BBIPQKCHUH, JIOITYCTUMBIC 3HAYCHUS
[ToBTOpEeHME, 0000IIICHHE 1

94 CHCTEMAaTHU3allus 3HAHUH. bubnuoreka [JOK
[IpeoOpaszoBanue anredpanyeckux https://m.edsoo.ru/7f444a94
BBIPKEHUH, JOMTYCTUMBIE 3HAUCHHUS
[ToBTOpeHue, 060061IeHNE U

95 cucTeMaTu3aus 3HaHui. OyHKIUU: bubnnoreka [IOK
IIOCTPOEHHUE, CBOMCTBA U3yUYEHHBIX https://m.edsoo.ru/7f444c56
byHKINN
[ToBTOpeHue, 060061IeHNE U

9% cucrteMaTusanus 3HaHui. OyHKIUU: bubmuoreka [JOK
MOCTPOEHHUE, CBOMCTBA U3YUEHHBIX https://m.edsoo.ru/7f444f44
byHKINN
IToBTOpenue, 0000IIEHNE U

97 cucTeMaTu3amus 3HaHui. OyHKIUU: bubnmnoreka [IOK
IOCTPOEHUE, CBOMCTBA U3YUEHHBIX https://m.edsoo.ru/7f44516a
GbyHKIMN

98 [ToBTOpeHue, o6o0IIeHHE U bu6nmnoreka [IOK



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

cucrtemaTusanus 3HaHui. OyHKIUu:
IIOCTPOEHHUE, CBOMCTBA U3yUYEHHBIX

byHKINN

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

[ToBTOpEeHME, 0000IIICHHE 1

99 cucTeMaTu3anus 3HaHHM. 1 bubnnoreka [IOK
I'paduaeckoe pernieHne ypaBHeHUN 1 https://m.edsoo.ru/7f445516
UX CUCTEM
[ToBTOpEeHME, 0000IIICHHE 1
cucTeMaTu3anus 3HaHHM.

100 . 1
I'paduueckoe pemieHue ypaBHeHHH U
WX CUCTEM

101 HroroBas koHTpobHAs paboTa 1

102 O6061{1€HI/I€ Y CUCTEMAaTH3aIs 1
3HAHUHT

OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOI'PAMME
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YUYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYHEHUKA
* Makaperue 1O.H., Munmox H.I'., HemxoB K.M. u np./ Ilom pen.
Tenskockoro C.A.//Matemartuka. Anredpa. 7 ki1 M"IIpocsemnienue" 2023
* Makapsrue FO.H., Munmgiox H.I'., HemkoB K.M. u ap. Aunrebpa 8 kiacc.
M:"IIpocsemenue" 2024
* MakapsrueB FO.H., Munmgiok H.I'., Hemkos K.U. u ap. Anre6pa 9 xiacc.

M:"IIpocBemenue" 2022

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA
Marematuka. Anrebpa : /—9-e kiacchl : 0a30BBI YPOBEHB : METOAUYECKOE
nocobue K mpeaMeTHo JuHnK yaeOoHukoB o anreope 0. H. MaxkapwiueBa, H.
I'. Munmok, K. . HemkoBa u ap./ — 2 e wusa., crep. — Mocksa :
IIpocsemenne, 2023.

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
1. bubmuoTeka uudppoBoro oOpa3oBaTEILHOTO KOHTEHTA

[https://urok.apkpro.ru/]
2. Poccwuiickas anextponHas mkosa [https://resh.edu.ru/]



https://urok.apkpro.ru/%5d
https://resh.edu.ru/%5d

