MHUHHUCTEPCTBO IPOCBEIEHHUSI POCCUIICKOIA DEJIEPALIUN
Munncreperso oOpa3oBanus CTaﬁpononLCKoro Kpasi
oTaeJi oﬁpasosamm aIlMPlHHCTpauHH KyPCKOI“O MYHHIHMNAJIBHOI ) OKpyra
MKOY «COIII Ne 8 Kypekoro mynununanasuoro paiona

CraBponoanckoro Kpasi

PACCMOTPEHO COI'JTACOBAHO YTBEPXXJIEHO
pykoBoaureins MO 3am.zup o VBP ; Hupextop MKOY
YUUTENEeH MaTeMaTUKy U «COII Ne 8 »
HUHPOPMATHKY j 9 e
L ﬁ/ Lo N
3aiinieBa M. A / Pajisimena O.A. VS5 qnuaeaa IOB

Iporokon Ne 1 01.09.2023 . [Tprxas Ne 43 2|

ot 29. 98. 2023 . or 01.09;2923 e
PABOYAS TIPOI'PAMMA
(ID 334765)

y4e6Horo Kypca «Aare6par»

A71s o0y4arormxcs 7-9 kiaccos

¢ Pycckoe 2023-2024



IHHOACHUTEJBHASA 3AIINCKA

Anrebpa SBISIETCS OTHIM U3 OTIOPHBIX KypPCOB OCHOBHOTO OOIIETO 00pa30BaHUS:
OHa 00OecreurnBaeT 3yYeHUe IPYrux IUCUUILIINH, KaK €CTECTBEHHO-HAYYHOI O, TaK U
T'YMaHUTAPHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOAMMO JJIs TPOJI0JKEHNS 00pa30BaHUS U
B IOBCEIHEBHOW XW3HHU. Pa3zBuTre y 0OydyalomMxcs HAyYHBIX MPEACTABICHHUN O
MIPOUCXOXKICHUH W CYITHOCTH aJreOpandecKuX aOCTPaKIni, Croco0e OTpaKeHUS
MaTeMaTUYeCKOW HAyKOW SIBJICHMA W TIPOIECCOB B TMPUPOJE U OOIIECTBE, POJIA
MaTEMaTUYECKOr0 MOJICIMPOBAHMS B HAYYHOM IMO3HAHUH U B IPAKTUKE CIIOCOOCTBYET
(GhOpMHUPOBAHNIO HAYYHOTO MUPOBO33PEHUS U KAU€CTB MBIIIUICHUS, HEOOXOAUMBIX JIJIsI
ajanTalud B COBpeMeHHOM 11 poBoM obmiecTBe. M3yueHnue anreOpsl ooecriedynBaeTt
pa3BUTHE yMEHHUS HaOJII0/1aTh, CPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIJICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEUCTBUA W BBIBOJBI, (POPMYNHpPOBaTH yTBepkaeHUA. OcBoeHHE Kypca ainreOpsl
o0ecreunBaeT pa3BUTHE JIOTHUYECKOTO MBIIUICHUS O0YyYarolIuXcsi: OHU HCTIOJIB3YIOT
JNEIYKTUBHBIE W WHIYKTHUBHBIE PACCYyXICHHUSA, OO0O0OIICHHME W KOHKPETU3AIHUIO,
abcTparupoBanue U aHaioruto. OOydeHue anreOpe MpeanojaracT 3HAYUTEIbHBIN
00BEM CaMOCTOSATEIHLHON JEATEILHOCTH 00YYarONIUXCsl, TOATOMY CaMOCTOSITEIHHOE
penieHue 3aa4 ABJISIeTCs peaau3alinen e TeIbHOCTHOTO MPUHITUIIA 00yUeHUS.

B ctpykType nporpammel yueOHOTO Kypca «Anredpa» 1jisi OCHOBHOTO OOIIETro
00pa3oBaHUsI OCHOBHOE€ MECTO 3aHHUMAIOT COAEPXKATEIbHO-METOANYECKUE JIMHUU:
«Yucna ©  BBIUKMCICHUS», «AJreOpandeckue BbIpaXeHUs», «YpaBHEHUS U
HepaBeHCTBA», «DyHKIMn». Kaxaas u3 3TUX COAEPKATEITbHO-METOAUYECKUX JIMHUN
Pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIET U3YUEHUS Kypca, B3aUMOJICHCTBYS C APYTrUMU
ero JguHUAMH. B Xxoje wu3ydeHuss ydyeOHOro Kypca OOYyYaromMMCs PUXOJIUTCS
JIOTUYECKHU PACCYK/1aTh, UCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBsI3M ¢
ATUM B MpOorpamMMmy y4eOHOTO Kypca «Anredpa» BKIHOYEHbI HEKOTOPHIE OCHOBBI
JIOTHKHW, TMPEICTAaBICHHbIE BO BCEX OCHOBHBIX pa3Jeiax MaTeMaTH4YeCKOIo
oOpa3oBaHHs W CHOCOOCTBYIOIIIME  OBJIAJICHUIO  OOYYarOIIUMHCS  OCHOB
YHUBEPCAIHHOTO MaTeMaTU4ecKoro s3blka. CojaepKaTebHOW U CTPYKTYpPHOH
OCOOCHHOCTBIO Yy4eOHOTOo Kypca «Auredpa» SBISIETCS €ro HWHTErPUPOBAHHBIM
XapakTep.

Conepxanue TMHUYN «HHCIIa M BBIYUCTIEHUSD CIIYKUT OCHOBOU JIJIs JAJIbHEHIIIETO
M3Y4EHUSI MaTEMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYYAIOMIUXCS JIOTUYECKOTO
MBIIIUICHUSI, (OPMUPOBAHUIO YMEHHUSI TIOJIH30BAThCS aAJITOPUTMaMM, a TakKXKe
MIPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX JIJIsl TIOBCEIHEBHOM KU3HHU.
Pa3BuTre moHATHA O YKCIie HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs CBSI3aHO C
paIrMOHAIIBHBIMU U UPPAITMOHAIEHBIMU YUCTIaMH, (POPMHUPOBAHUEM TPEACTABICHUH O



JNEUCTBUTEILHOM YHCJIE. 3aBEPIICHUE OCBOEHUS YHCIOBOM JIMHUM OTHECEHO K
cpeaHeMy oO1eMy 00pa3oBaHMIO.

ConeprkaHue IByX aireOpandyeckux JUHUN — «AlreOpandeckue BhIPaKEHUsD U
«YpaBHEHUSI W HEPABEHCTBA» CIIOCOOCTBYET (OPMHUPOBAHUIO Yy OOYyYarOIIUXCs
MaTEMaTHYECKOTro amnmnapara, HEOOXOAMMOIo Ui pEIIeHHs 3a1ad MaTeMAaTUKH,
CMEKHBIX MPEAMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOIO
oOmiero oOpa3oBaHusl y4eOHBIM MaTepual TPYHIUPYETCS BOKPYT pPaIMOHATBHBIX
BBIpOKEHUN. AJreOpa JAEMOHCTPUPYET 3HAUCHHUE MATEMATHKH Kak s3bIKa JJis
MOCTPOEHUSI MATEMAaTHYECKUX MOJEINIEH, ONMMCAHUS ITPOLIECCOB U SBJICHHUI PEATbHOIO
mupa. B 3amaum oOyueHuss anrebpe BXOIAT TakXkKe JajbHEHIIee pa3BUTHE
AITOPUTMHYECKOTO MBIIIICHUS, HE0OOX0IUMOT0, B YaCTHOCTH, ISl OCBOCHHUSI Kypca
uHDOpMATUKU, W  OBJAJICHUE  HABBIKAMU  JICNYKTUBHBIX  PaCCYKICHHM.
[IpeoOpazoBaHne CHUMBOJIBHBIX (OPM CIOCOOCTBYET PA3BUTUIO BOOOpaKEHMUS,
CIIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPUYECTRBY.

Conepxanve (yHKIMOHATBLHO-TPAPUUYECKOW JUHUM HAIEJICHO Ha MOJIy4eHHUE
O0OyJaronIMMUCs 3HAaHUN 0 PYHKIUSAX KaK BaKHEHIIeH MaTeMaTHYECKON MOACIH ISt
OMHCAHUS M MCCIEIOBAHUS PA3HOOOpPA3HBIX MPOIIECCOB W SIBICHUW B TMPUPOJIEC U
oOmecTtBe. 3yueHue marepuana cnocoOCTBYET Pa3BUTHIO Y OOyUYaIOIIMXCS YMEHUS
MCII0JIb30BATh PA3JIMYHbIEC BBIPA3UTEIIbHBIE CPEICTBA SI3bIKA MATEMATUKH — CIIOBECHBIE,
CUMBOJIMYECKHUE, TpaduuecKre, BHOCUT BKJIAJ B (OPMUPOBAHUE MPEACTABICHUNA O
POJIM MaTEMAaTHUKH B Pa3BUTUU IIUBUIN3AINH U KYJIbTYPHI.

CornacHo yueOHOMY I1aHy B 7-9 Kitaccax uzyvaeTcsi yaeOHbIN Kypc «Anredpay,
KOTOpPBIM BKJIIOYAET CIEIYIOUIME OCHOBHBIE pa3zenbl coaepxkanus: «Yuciaa u
BBIYUCIICHUS», «AJreOpanvyeckue BbIpAXEHUS», «YPaBHEHHS M HEPABEHCTBAY,
«DyHKIUN.

Ha usyuenue yuebHOro xypca «Anredpa» orBoautcs 306 yacoB: B 7 Kiacce —
102 gaca (3 gaca B Henento), B 8 kinacce — 102 gaca (3 gaca B Heneno), B 9 kinacce —
102 gaca (3 yaca B He/ieINIO).



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Yuciaa 1 BBIYUCTCHUSA

Jpo6u 0ObIKHOBEHHBIE U JIECATUYHBIE, IEPEX0]T OT OAHON (POPMBI 3arucu 1pooeit
K apyrou. [loHsTne panMoHaNBHOTO YHMCIIA, 3alMCh, CPABHEHUE, YIOPSAIOYMBAHUE
paloHaIbHBIX 4Ynced. ApudMeTndeckue ACUCTBHUS C PALMOHAIBHBIMH YHCIAMH.
Pemenue 3a1ay u3 peaibHOM MPaKTUKKU HA YaCTH, Ha IPOOU.

Crenenb ¢ HaTypaJbHBIM IIOKa3aTeJeM: OIpeAelieHne, mpeodpa3oBaHue
BBIPA)KEHHI HAa OCHOBE OIPEAENICHHs, 3amuch OOdbIIMX 4ucenl. [IpoueHTsl, 3amuch
MPOLIEHTOB B BHUJE JIpoOM M ApoOM B BUIE NPOLEHTOB. TpH OCHOBHBIE 33/Jaud Ha
ITPOLIEHTHI, PEIICHHE 3a1a4 U3 PEaJIbHON ITPAKTHUKH.

[IprmeHeHne IPU3HAKOB JEIMMOCTH, PA3JIOKEHUE HA MHOKUTEIN HATYPAIbHBIX
quced.

PeanbHple  3aBucMMOCTM, B TOM  4uciae mOpsMags M oOpaTHas
IIPONIOPLIMOHAIBHOCTH.

AJire0panvecKue BbIPAKEHUS

IlepeMeHHBIE, YMCIIOBOE 3HAYEHHME BBIPAKEHUSA C IEpEeMEHHOM. JlomycTumslie
3HAYCHHMs IepeMEHHBIX. [IpencraBieHne 3aBUCUMOCTA MEXAY BEJIMYMHAMU B BUJIE
¢dopmynsl. Beruuciaenus no gopmynam. [Ipeodpa3oBanrie OyKBEHHBIX BBIPAKEHHI,
TOXKIECTBEHHO  paBHbIE  BBIPAXKEHHMs, TMpaBWwia MNpeoOpa3oBaHUs CYMM H
MPOU3BEJICHUH, TIPABIIIA PACKPBITHS CKOOOK U MMPUBEJEHUS MOJTO0HBIX ClaraeMbIX.

CBoiiCcTBa CTENEHU C HATYPAIbHBIM MOKA3aTEIEM.

OnHowiensl u MHOTOWIEHBl. CreneHb MHoroudjeHa. CIOKEHHE, BbIUMTAHUE,
YMHOXXEHHE MHOTOWIEHOB. POPMYJIbl COKPAIEHHOIO YMHOKEHHUS: KBaApaT CyMMBbI U
KBazpaT pasHocTH. PopMmysa pa3HOCTH KBaapaToB. Pa3nmokeHMe MHOTOYIEHOB Ha
MHO>KHUTEJIU.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YypaBHEHHUsA, TMpaBuia MpeoOpa3oBaHMUs ypaBHEHMS,
PaBHOCUIIBHOCTh YPaBHEHU.

JIluHeiHOEe ypaBHEHHWE C OJHOW IEPEMEHHOM, YHCJIO KOPHEH JMHEUHOTO
YpaBHEHHUS, PEIICHUE JIMHEHHBIX YpaBHEHUN. COCTaBI€HUE YPABHEHHUM MO YCIOBHUIO
3a7a4yu. Pelenre TeKCTOBBIX 3a/1a4 € MOMOIIBI0 YPAaBHEHHM.

JIuneitHoe ypaBHEHHE C JByMs NEpEMEHHbIMU U ero rpadguk. Cucrema ABYX
JIMHEHHBIX YpAaBHEHUM C JBYMs IIEpEeMEHHbIMU. PellleHue cucreM ypaBHEHUU
crocoboM NoJCTaHOBKH. [IpuMepsl peleHus: TEKCTOBBIX 3a/1ad C MOMOIIBIO CUCTEM
YpaBHEHUN.

DyHKUNHA



Koopaunara toukn Ha npssmMoi. UHCIIOBBIE NMPOMEKYTKHU. PaccTrosHue mMexay
JBYMsI TOUKaMHU KOOPAUHATHOU MPSMOM.

[IpsimoyronbHas cuctema koopauHart, ocu OX u Oy. Abcuucca 1 opAMHATA TOUKH
Ha KOOPAWHATHOM TiockocTH. [Ipumeps! rpadukos, 3aganHbIX Gpopmynamu. Utenue
rpadukoB peanabHbIX 3aBucuMOcTeil. [lonarue pynkunu. ['padux pynkunu. CoiicTa
¢bynakuuii. Jluneitnas ¢ynknus, e€ rpapuk. 'padux dynkmum y = |X|. ['paduueckoe
pEILIEHNE JTUHENHBIX YPABHEHUN U CUCTEM JIMHEUHBIX YPABHCHUU.

8 KUIACC

Yuciaa 1 BBIYUCTCHUSA

KBanpatublii kopeHb u3 uucia. [loHdarue o0 wuppalMOHANIbHOM YHCIE.
JlecsiTuuHble TPUOIMKEHUST UPpalMOHATIBHBIX 4YKces. CBoiicTBa apudmeTHuecKux
KBaJPAaTHBIX KOPHEN M MX MPUMEHEHHE K MPEOOPa30BAaHUIO YHCIIOBBIX BBIPAKEHUN U
BBIUMCJICHUAM. [[€ICTBUTEIIBHBIC YHCIIA.

Crenenb ¢ LenpIM nokasaresneMm U e€ cporictBa. CTaHaapTHas 3alUCh YHUCIIA.

AJire0panvecKue BbIPAKEHUS

KBagpatHblil TpEXWIEH, pa3iaoKeHUE KBAAPATHOTO TPEXUWIEHA HA MHOXKHUTEIH.

AnreOpanveckass JpoOb. OCHOBHOE CBOWCTBO anreOpandyeckod ApoOH.
CrnoxeHue, BBIUUTAHUE, YMHOXXEHHUE, JEJeHUE  allreOpandeckux  JpoOeil.
PanmonanbHbie BRIpaXKEHUS U UX TPE0Opa3OBaHUE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢popmyrna KOpHEH KBaJpaTHOTO ypaBHEHHUs. Teopema
Buera. Pemenne ypaBHeHUH, CBOASIIMXCS K JMHEWHBIM U KBaapaTHBIM. [IpocTeimme
ApOOHO-pallMOHANIbHBIE YPABHEHUS.

I'paduueckass mHTEpHIpeTalus ypaBHEHUH C JIBYMs MEPEMEHHBIMH M CHUCTEM
JIMHEMHBIX YpPaBHEHUM C JAByMs MNepeMeHHbIMU. [Ipumepsl pemieHus cucrem
HEJIMHEHHBIX YPaBHEHUH C IByMs I€PEMEHHBIMHU.

Perienne TeKCTOBBIX 3a/1a4 alNreOpandecKuM CriocoOoM.

HucmoBble HEPABEHCTBA U MX CBOMCTBA. HepaBeHCTBO ¢ OJHOM NEPEMEHHOM.
PaBHOCUNIBHOCTE HepaBeHCTB. JIMHENWHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOU.
CucTeMbl TMHENHBIX HEPABEHCTB C OJJHOM NTEPEMEHHOM.

DyHKUNHA

[Tonsitne pynkuu. O61acTh ONMpeAeIeHUs] 1 MHOXKECTBO 3HAYEHUH (DYHKIIMH.
Crioco0bl 3a1aHust GYHKITHIA.

I'padux ¢ynxmuu. Utenuwe cBoiictB dyHkiuu mno e€ rpaduky. [Ipumeps
rpa@ukoB QyHKIHMA, OTPaXKAIOIIUX PEATTbHBIE MPOLECCHI.

OyHKIMM, ONUCHIBAIOUIME TMPSAMYIO U OOpaTHYyl0 MPONOPILUOHAIBHBIE
3aBHCHMOCTH, uX rpadukn. Oyakimn y = X2, y = X3, y = VX, y=|x|. Tpaduueckoe
pElLICHUE YPaBHEHNUN U CUCTEM YPABHEHUMU.



9 KJIACC

Yucia ¥ BIYMCICHUSA

PannoHanpHple 4MCa, UppalMOHAIbHBIE YHCIIA, KOHEYHbIE M OECKOHEUYHBIE
JeCATUYHbIE 1poOH. MHOXKECTBO NE€HCTBUTEIbHBIX YUCEN, JEHCTBUTEIBHBIC YHCIIA KAK
OeCKOHEUHbIE JAecATUYHbIE ApoOU. B3aMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHO>KECTBOM JICHCTBUTEIIBHBIX YMCET U KOOPAUHATHON IIPSIMOM.

CpaBHEHHE  JCUCTBUTENBHBIX  YHUCEN, AapU(PMETUUYECKUE JECUCTBUS C
JNEUCTBUTEIBHBIMU YUCIIAMU.

Pa3mepbl O0OBEKTOB OKpYXaroIIero Mupa, UIMTEIbHOCTh IIPOLECCOB B
OKpY’KaroILEM MUpE.

[TpuOnmxk€HHOE 3HAUYE€HUE BEIMYMHBI, TOUHOCTHb MpHUOMMKeHus. OKpyrieHue
yucen. [Ipuknaka u orieHka pe3yJIbTaTOB BEIYUCICHUN.

YpaBHeHMs U HEPABEHCTBA

JIuneitHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOISIIUXCA K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PenieHue ypaBHEHMi, CBOIAIIMXCS K KBAaJIPATHBIM.
bukBaaparHoe ypaBHeHue. I[IpuMepbl pelieHuss ypaBHEHHU TPETbEd M YETBEPTOMU
CTETIEHEN PAa3JI0)KEHNEM HA MHOXKHUTEIH.

Pemenne apoOHO-pallMOHAIBHBIX YypaBHEHUM. PerieHwe TEKCTOBBIX 3ajay
anredpanyeckuM METOI0M.

VYpaBHeHHe ¢ JByMS NEpEeMEHHbIMH U ero rpa¢uk. Pemenue cucrem IBYX
JIMHEWHBIX YPAaBHEHUM C JBYMs IEPEMEHHBIMU. PellleHre CHCTEM JBYX YpaBHEHUH,
OIHO M3 KOTOpBIX JHMHEHHOe, a Jpyroe — BTOpPoW creneHu. ['paduyeckas
MHTEPIIPETaLNs CUCTEMBl YPABHEHUN C IBYMsI [IEPEMEHHBIMH.

Pemenuie TeKCTOBBIX 3a/1a4 aaredpanyeckuM crocoooMm.

HucioBble HEPAaBEHCTBA U UX CBOWCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemenue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW mnepeMeHHOW. KBaapaTHble HeEpaBEeHCTBA.
I'padmyeckas uHTEpHpeTanusi HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMs
IIEpEMEHHBIMM.

DOYyHKIUU

KBagpatuunas ¢yskuus, e€ rpaduk u cBoictBa. [lapabGomna, xoopAauMHATHI
BEPUIMHBI 11apadOoJIbl, 0Cb CUMMETPHUH MApa0OJIbI.

Ipadukn dynxumit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| u ux
CBOMCTBA.

Yucsi0BbIE MOCIEI0BATEILHOCTH U NIPOrPecCUm

[loHsAiTME YHCITIOBOM IOCIIENOBAaTEIBbHOCTH. 3aJaHHe MOCJIEA0BATEIbHOCTH
peKyppeHTHOM dhopmyIoii u Gpopmysoit N-ro yieHa.



ApudmeTtnueckas u TeoMmeTpuyeckas mnporpeccud. Popmynbl N-ro dieHa
apu(pMEeTUYECKON U TEOMETPUUECKON MPOTrPECCHiA, CyMMBI IIEPBBIX N UJICHOB.

N3o0paxkeHre UiIeHOB apu(PMETHYeCKOM | TEeOMETPUUYECKON mporpeccuit
TOYKAMH HAa KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIM M DKCIOHEHIMAJIBHBIA POCT.
CnoxHbl€ TPOLEHTHI.



IHJTAHUPYEMBbIE PE3YJIBTATBI OCBOEHUA IHPOI'PAMMBbI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJIbTAThl OCBOCHHS TPOrpaMMBbl y4eOHOTO Kypca «AnreOpay
XapaKTEPHU3YOTCH:

1) naTrpuoTHyYecKoe BOCIUTAHME:

IPOSIBJIEHUEM MHTEpECa K MPOIUIOMY U HACTOALIEMY POCCHICKOM MaTEMATHUKH,
[IEHHOCTHBIM OTHOILLIEHUEM K JTOCTHKEHUSAM POCCUMCKAX MATEMATUKOB U POCCUMCKOU
MaTE€MaTUYECKOM IIKOJbI, K UCIOJIb30BAHUIO 3TUX JOCTHKEHUU B APYTMX HAayKax U
MPUKIAAHBIX cepax;

2) rpaxaaHCcKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEM TpaKJaHWHA U peau3allui €ro
[paB, MPEACTABICHUEM O MATEMAaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3THYHBIX
CTPYKTYp, SIBJIEHUMH, MPOLEAYp TPaKJAHCKOrOo oOHIecTBa (HampuMmep, BBIOOPHI,
ONpPOCHI), TOTOBHOCTBIO K OOCYXIEHHIO JTHYECKUX HpoOJieM, CBSA3aHHBIX C
MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKHU, OCO3HAHUEM BaKHOCTH MOPAJIbHO-
ATUYECKUX MPUHIUIIOB B JIEATEIIBHOCTH YUYEHOTO;

3) TpyaoBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTMBHOE Yy4yacTHE€ B pEIICHUHM MPAKTHUECKUX 3a7ad
MaTeMaTUYECKOW HAMpaBICHHOCTH, OCO3HAHUEM BaXHOCTH MaTEMaTHUYE€CKOTO
oOpa3oBaHMsI Ha MPOTSHKEHUM BCEH KU3HM MJIA YCHEMHON MpodecCuoHaIbHON
NESATENbHOCTY M Pa3BUTUEM HEOOXOAMMBIX YMEHUH, OCO3HaHHBIM BBIOOPOM U
MOCTPOEHUEM WHAUBUIYATHOM TPAaeKTOPUU OOpa30BaHUsA W >KM3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTH4ecKoe BOCIMTAHME:

CHIOCOOHOCTBIO K  SMOLMOHAILHOMY M 3CTETHMUYECKOMY  BOCHPHUSATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, PEIICHHH, pacCyKIECHUU, YMEHHUIO BHJIETb
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NMO3HAHUSA:

OpUEHTalMed B JEATEIbHOCTH HAa COBPEMEHHYK) CHUCTEMY HAYYHBIX
IpecTaBiIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSL UYEJIOBEKa, MPHUPOJABI U
oOlecTBa, IMOHMMAHMEM MAaTEMaTUYeCKOM HAayKH Kak cdepbl YenoBeuecKou
NEeSTENBbHOCTH, 3TAloOB €€ pPa3BUTHS M 3HAYMMOCTH JUIsl Pa3BUTHUS LUBHIMA3AINH,
OBJIJICHUEM S3bIKOM MAaTEMaTUKH M MAaTEMAaTHUYECKOM KYJIbTypOWl KakK CpeICTBOM
MO3HAHUSI MHUpPa, OBJIAJCHUEM MPOCTEUIIMMHU HABBIKAMH HCCIEHOBATEIBCKOM
NS TENbHOCTH;



6) ¢usuyeckoe BocnUTaHHe, (POPMUPOBAHUE KYJIbTYPbl 310POBbS U
IMOIUOHAIBLHOTO 0JIATOMOTYIHSI:

TOTOBHOCTBIO TIPUMCHATH MaTeMaTHYECKUE 3HAHWUS B HMHTEpPEcax CBOCTO
3II0POBBS,  BEACHHS  3J0pPOBOro  obOpaza  Ku3HM  (3I0pOBOE  THMTaHHE,
cOaTaHCUPOBAHHBIN PEKUM 3aHITHI U OT/BIXA, pEeTyNIapHas Gu3ndecKas aKTHBHOCTD ),
c(hOpMHUPOBAHHOCTHIO HaBBIKa peIeKCHH, MPU3HAHKEM CBOETO MpaBa HA OMIMOKY H
TaKOT0 K€ MpaBa JAPYroro 4ejaoBeKa;

7) 5K0JIOTHYeCKO€e BOCTIMTAHHE:

OpHCHTAallel Ha MPUMEHEHHE MAaTeMaTHYCCKUX 3HAHWUU JIJIS PEIICHHs 3a7ad B
00JIaCTH COXPAHHOCTH OKPYXKAIOIMIEH CpPeIbl, INTAHUPOBAHUS MTOCTYIIKOB U OIIEHKH HX
BO3MOXXHBIX TTOCJCACTBUM JJII OKPY’KaloOIIeH Cpeapl, OCO3HAHHEM TJI00aTbHOTO
XapakTepa IKOJOTHUECCKUX TPOOJIeM U IMyTel UX PEIICHUS;

8) agmanTamusi K M3MEHSIIOUIUMCH YCJOBHMSIM COLMAJBLHOW W NPHPOIHOI
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHSIX HEOMPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOCH KOMIIETCHTHOCTH 4Yepe3 MPAKTUUECKYIO JEATEeIbHOCTh, B TOM YHCJIE
YMEHUE YUYUTHCH Yy APYTUX JIIOJIeH, IpHOOpETaTh B COBMECTHOM JEATEIbHOCTH HOBBIC
3HAHWS, HABBIKK ¥ KOMIIETEHIIUN U3 OMBITA IPYTHUX;

HEOOXOAMMOCThIO B  (OPMHUPOBAHWM HOBBIX 3HAHWWA, B TOM YHCIIC
bopMyIHUpOBaTh WICH, MOHATHS, TUIIOTE3bI 00 O0OBEKTAX W SBICHUSAX, B TOM YHCIIC
paHee  HEU3BECTHBIX, OCO3HaBaTh JACHUIMTHI  COOCTBEHHBIX  3HAHMK U
KOMIIETEHTHOCTEH, TIJIaHUPOBATh CBOE pPa3BUTHE;

CITOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIUIO, BOCIIPUHUMATH CTPECCOBYIO
CUTyallMI0 KaK BBI30B, TPEOYIONMH KOHTPMEpP, KOPPEKTUPOBATh MPUHUMACMbBIC
pemieHuss U JeHCTBHSA, (OPMYJIHUPOBATH W OICHUBATh PHUCKH M IOCIEICTBHUS,
(hopMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

Bba3oBble 1ornueckue 1eicTBUA:

e BBIBISITH M XapaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKH MAaTEMATHYECKHUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXIY TMOHATHAMH, (OPMYyIUPOBATH
ONpENENeHUs]  TMOHATUN,  YCTAaHABIMBAaTh  CYLIECTBEHHBIM  IPU3HAK
KJaccu(uKauy, OCHOBaHUS Jii OOOOIIEHHUS U CpPAaBHEHMS, KpPUTEPUHU
IPOBOJUMOTI0 aHAJIN3;

e BOCHPUHHMMATH, (QOPMYJIUPOBATH M  NPEOOPa3OBBIBATH  CYXKACHHUS:
YTBEpAUTENbHbIE U OTpPULATENbHbIE, €IWHUYHbIC, YacTHble U 0OIIue,
YCIIOBHBIE;



BBISIBIIAITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HaOIIONECHUAX U YTBEPXKJIEHUSX, Npe/uiaraTb KpUTEpUU
U1 BBISIBJICHUS 3aKOHOMEPHOCTEHN U POTUBOPEUNH;

JenaTh BBIBOJBI C MCIOJB30BAHUEM 33aKOHOB JIOTHKH, JACIYKTUBHBIX U
MHJIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHHUI 0 aHAJIOTUH;

pa30OupaTh JOKa3aTebCTBA MAaTEMATHYECKUX YTBEPKIACHUHM (IIPSAMBIE U OT
IPOTUBHOTO), MPOBOAUTH CAMOCTOATEIBHO HECIOXKHBIE JOKa3aTeIbCTBA
MaTeMaTUYeCKuX (aKkTOB, BBICTPAUBaTh apPryMEHTALUIO, TPUBOAUTH
pPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CMmoco0 pemieHuss ydeOHOW 3amaun (CpaBHHMBATh HECKOJBKO
BapUAHTOB pEIICHUs, BbIOMpPATh HamOoJee NOAXOAMMNA € YYETOM
CaMOCTOATEIIBHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBrle ucciieqoBarebCcKue J1eiCTBUSA:

HCIIOJIb30BaTh BOIPOCHI KAK HCCJEN0BATEIbCKUI HHCTPYMEHT MO3HAHUA,
(opMynHpOBaTh BOMPOCHL, (PUKCUPYIOIIME MPOTUBOpEUne, MpodIemMy,
CaMOCTOSITENIbHO YCTaHABIMBATh HICKOMOE U IaHHOE, (POPMUPOBATH TUIIOTESY,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHEHHUE;

MPOBOJIUTH IO CaMOCTOSITEIBHO COCTAaBJICHHOMY IUIAHY HECJIOKHBIN
AKCIIEPUMEHT, HEOOJBIIOE MCCIEIOBAHNE IO YCTAHOBIEHUIO OCOOEHHOCTEN
MaTeMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKY COOOI;
CaMOCTOSTENbHO (POPMYIHPOBaTH OOOOIIEHUS W BBIBOJBI IO pe3yjbTaTaM
OPOBEAEHHOTO HAOIIOJEHUS, HCCIEIOBaHUs, OLEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUII;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOIEcca, a TaKXKE BBIIBUTaTh
IPEIOJI0KEHHUS O €0 Pa3BUTUHU B HOBBIX YCIOBUSIX.

PabGora ¢ nndpopmanueii:

BBISIBIISITh  HEJIOCTATOYHOCTh W M3OBITOYHOCTh HWH(OpMAIUHU, JaHHBIX,
HEOOXOUMBIX JIJISl pEUICHHUS 3a/1a4H;

BBIOMpaTh, AaHAIM3UPOBATh, CHCTEMATHU3UPOBATh M HWHTEPIPETUPOBATH
UHGOPMAITUIO PA3TUYHBIX BUIOB U (OPM MPEICTABICHHUS,

BBIOMpATh (OopMy TpeacTaBieHUs WHOOpPMAIMM H  WUIIOCTPUPOBATH
pemiaemMble 3aJaud  CXeMaMH, JAMarpaMMaMy, WHOM Tpapukod H HX
KOMOMHAIIUSIMU;

OIICHMBATh HAAEKHOCTh HMHPOPMAIMM IO KPUTEPUAM, MPEATIOKESHHBIM
YUUTEJIEM WU CPOPMYTUPOBAHHBIM CAMOCTOSTEIBHO.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe NeCTBHSA:

BOCIIPUHHUMATL U (bOpMy.TII/IpOBaTB CYXXICHUSA B COOTBETCTBUM C YCIIOBUAMHA U
OeJIAMHA O6IHGHI/I$I, SACHO, TOYHO, I'PaMOTHO BbLIpAXaTb CBOIO TOYKY 3PCHHUA B



YCTHBIX U MUCHhbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHHUS 10 X0y PEIISHUS 3a0a49H,
KOMMEHTHUPOBATh NOJyYEHHBIN pe3yJIbTaT;

B X0j€ 00CYyXJeHUs 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYX/IaeMOU TEMBbl,
npoOJieMbl, peniaeMoi 3a/iaud, BbICKA3bIBaTh WJIEH, HAIICJICHHbIC Ha MOUCK
pEIIeHUS, COTIOCTABIIATh CBOM CYXKICHUS C CYKIACHUSIMHU IPYTUX YIYACTHUKOB
uanora, OOHapy»XWBaTh PA3IUYUE M CXOJCTBO MO3UIIMI, B KOPPEKTHOMH
dbopme GopMyIUpOBaTH PA3HOTIIACHUS, CBOU BO3PAKECHUS;

NPEICTaBIATh PE3ybTaThl PEUICHUS 3aJlauM, SKCIIEPUMEHTA, UCCIEOBaHUS,
MIPOEKTA, CAMOCTOSITEIHHO BHIOMPATh (DOpMAT BRICTYIJICHUS C YIETOM 3a1ad
MIPE3CHTAINNA U OCOOEHHOCTEH ayTUTOPUH;

MOHUMAaTh U MCIOJIb30BaTh MPEUMYINECTBA KOMAHIHOW M WHIUBUIYAIbHON
paboThI IPU PEIICHUH YYEOHBIX MATEMAaTUYECKUX 3a]1aY;

NPUHUMATh 11€Jh COBMECTHOM JESTEIBHOCTH, IUIAHUPOBATh OpPraHU3AIMIO
COBMECTHOM paboThl, pacnpeaeysiTh BUIbI pabOT, J0rOBapHUBATHCS,
00CyXIaTh MpolecC U pe3ynbTaT padoThl, 00001IaTh MHEHUSI HECKOJbKUX
JIIOJICH;

y4acTBOBaTh B IPyNMOBBIX opMax paboThl (00CykKaCHUS, 0OMEH MHEHUSIMH,
MO3TOBBIE INTYpMBI M JIPyTH€), BBIMOJIHATH CBOIO YacTh palbOTBl U
KOOPJIMHUPOBATH CBOM JICHCTBUS C IPYTHMH YJICHAMU KOMaHbI, OIICHUBATH
KadecTBO CBOEr0 BKJIaga B  OOmMUNA TPOAYKT TIO  KPUTEPHSM,
c(hOpMyITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUSI.

PeryasiTuBHbIE yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH, AJITOPUTM pElIeHus 3anadu (Wiau ero
4acTh), BBIOMpATh CHOCOO peIieHHusS ¢ y4ETOM HMMEIOIIMXCS PEeCypcoB M
COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTHPOBAaTb U  KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpPMAIIHH.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

BJIJIETh CIIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS Mpoliecca U pe3yJbTaTa
pelIeHns MaTEMaTUIECKOM 3a1auu;

MIPEABUIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPH PEIICHUM 3aJa4H,
BHOCUTh KOPPEKTUBBI B JI€ATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJbTaTa JAEATEIBHOCTH MOCTABICHHON LENU U
YCIIOBUSIM, OOBSCHATh NPUUYUHBI JOCTHXKCHUS WM HEJOCTHKEHUS IIeNH,
HAXOJUTh OMIMOKY, 1aBaTh OLIEHKY MPHUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI



K xoHmy oOyuenus B 7 KkJjacce OOydYalOMMACS TONYIUT CIEAYIOIINC
pEeIMETHbBIC PE3YJIbTAThI:

Yuciaa 1 BBIYUCTCHUSA

BoImonHATE, codeTas YCTHbIE W TMHCHMEHHBIC MPHUEMBI, apuUPMETHUUECKUE
JEUCTBUS C pallMOHAIBHBIMU YUCIaAMHU.

Haxonmuth 3HaYeHWs YHCIOBBIX BBIPAKCHUM, NPUMEHITH Pa3HOOOpa3HbIC
CcrocoObl M TPHUEMBI BBIYUCICHUS 3HAUYEHUW JPOOHBIX BBIPAKEHUH, COJEpIKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexonuths OT OgHOW (QOPMBI 3amHMCH 4YUCEN K APYyroi (mpeoOpa3oBBIBATH
JECATUIHYIO IPp0Ob B 0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B ICCSITHYHYIO, B YACTHOCTH B
OCCKOHEUHYIO JICCITUIHYIO JPOOB).

CpaBHUBATH U YNIOPSAIOYUBATH PALIMOHAIIBHBIC YUCIIA.

OKpyIJIsITh yncnHa.

BBINOMHATS NPUKUJIKY U OLIEHKY pe3yJibTaTa BBIYMCIICHUM, OLICHKY 3HAYCHUU
YUCJIOBBIX BbIpaKEHUU. BBIMOMHATH ACHUCTBHUS CO CTENEHAMH C HaTypaJlbHBIMHU
MOKa3aTeIAMHU.

[IpuMeHATh MPU3HAKUA JETUMOCTH, Pa3I0KEHUE HA MHOMXKHUTEIU HATYypPaIbHBIX
YHCEel.

Pemiath mpakTUKO-OpUEHTUPOBAHHBIE 3aJauM, CBSI3aHHbIE C OTHOIICHUEM
BEJIMYUH, MPONOPIHOHAIBHOCTBIO BEJIMYMH, TMPOIECHTAMH, WHTEPIPETUPOBATH
pe3yabTaThl pelieHusl 3a7ady C YYETOM OTrpaHHYEHHUH, CBA3aHHBIX CO CBONCTBAMH
paccMaTprUBaEMbIX OOBEKTOB.

AJire0OpanvecKue BbIPaKeHUs!

Hcnonb3oBaTh ayire0pandeckyro TEPMUHOJIOTUIO U CUMBOJIUKY, IPUMEHSIThH €€ B
IpOLECCe OCBOCHUS Y4eOHOro MaTepuaia.

Haxonuth 3HayeHUsT OYKBEHHBIX BBIPAKCHUM TpU 3aJaHHBIX 3HAYCHHSIX
MIEPEMEHHBIX.

Brinonuate npeoOpa3oBaHusl 1EJIOT0 BHIPAKEHUS B MHOTOWICH MPUBEICHUEM
MOAOOHBIX CJIaraéMbIX, PaCKPhITUEM CKOOOK.

BbINOMHAT yMHOXEHHUE OJHOWIEHAa HAa MHOTOYJIEH W MHOTOWIeHa Ha
MHOTOWICH, MPUMEHATH (DOPMYJIIBI KBaJIpaTa CYMMBI U KBaJIpaTa pa3HOCTH.

OcCylecTBIATh Pa3/IOKEHUE MHOTOWICHOB HAa MHOXHUTEIA C I[OMOIIbIO
BBIHECEHUS 32 CKOOKH OOIIETO MHOXKMTEJSI, TPYNIIUPOBKHU ClaraeMbIX, MPUMEHEHHUS
hopMyJ1 COKpAIIEHHOTO YMHOXKECHUS.

[IpumensaTs mpeoOpa3oBaHUsI MHOTOUYJICHOB JIJISl PEIICHUS PA3IMYHbBIX 3a7a4 U3
MaTeMaTUKH, CMEXKHBIX MMPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTEMEHEH C HATypaJbHBIMH IOKA3aTeNISIMU IS
peoOpa3oBaHUsI BEIPAKCHUH.

YpaBHeHUS U HEPABEHCTBA



Pemare nuHEVHBIE ypaBHEHHS C OJHOW IIEPEMEHHOM, INPUMEHSAS ITPABHIIA
nepexoaa OT HCXOJHOIO YPABHEHHUS K PAaBHOCWIBHOMY eMy. [IpoBepsTs, sBisgeTCs JIn
YHUCIJIO KOPHEM YPABHEHHSI.

[IpumeHsATh rpaduuecKkue METOJbl MPU PELICHUU JIMHEWHBIX YPABHEHUN U HX
CUCTEM.

[lonGupate mnpuMepbl TMap YHCEN, SBISIONIMXCA PEHICHUEM JIMHEHHOTro
YPaBHEHHUS C ABYMsI [IEPEMEHHBIMU.

CrtpouTh B KOOPJIMHATHOW IMJIOCKOCTU I'paUK JIMHEHHOTO YPaBHEHUS C JABYMs
MEPEMEHHBIMHU, MOJIb3YACh TPa(UKOM, TPUBOJUTH PUMEPHI PEIICHUS YPABHEHHS.

Pemars cucTembl IByX JIMHEMHBIX YPABHEHHU C ABYMS IIEPEMEHHBIMH, B TOM
quciie rpadu4ecKu.

CocCTaBIIsATh U pelIaTh JIMHEWHOE YPAaBHEHNUE WM CUCTEMY JIMHENHBIX YPaBHEHU
II0 YCIOBHUIO 33Ja4yd, MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4u
ITOJTyYEHHBIA PE3yJIbTAaT.

DOYyHKIUU

N300paxaTh Ha KOOPAMHATHOM MPSMOIMl TOYKH, COOTBETCTBYIOIIME 3a/laHHBIM
KOOpJMHATaM, JIy4d, OTPE3KH, MHTEPBaJbl, 3alMCHIBATh YHMCIIOBBIE IPOMEXKYTKH HA
anreOpanyecKkoMm si3bIKeE.

OTMeuarp B KOOPAMHATHOM IUIOCKOCTH TOYKHM IO 33JaHHBIM KOOpPJIHWHATaM,
CTpOUTh rpaduku TMHENHBIX QyHKIMNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh € TOMOMIbIO (PYHKUMH M3BECTHbIE 3aBUCUMOCTU  MEXKIY
BEJIIMYMHAMU: CKOPOCTb, BpPEMs, pACCTOSAHMUE, I1I€HA, KOJIMYECTBO, CTOMMOCTb,
MPOU3BOAUTENIBHOCTD, BpEMs, 00BEM PabOTHI.

Haxonuthb 3HaueHre PyHKIMU IO 3HAYEHHIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crocod TpPEACTaBICHUS W aHajdu3a HHQPOPMAIINH,
U3BJIEKATh U MHTEPIPETUPOBATH HH(OPMALIMIO U3 TPaUKOB pPeaJbHBIX MPOLIECCOB U
3aBUCUMOCTEM.

K koniy oOyuenus B 8 kiacce oOydaroumuidcsi TMOJYYHUT CIETYIOLINE
MIPEAMETHBIE PE3YIIBTATHI:

Yucia 1 BbIYUCICHUSA

Hcnonb30BaTh HAaYaJIbHBIE IPEACTABIECHNS O MHOKECTBE ACHCTBUTEIBHBIX YACEIT
JUISl CPaBHEHUS, OKPYTJEHUS M BBIYMCICHHUN, M300pa)xkaTh JEHCTBUTEIbHBIE YHCIIA
TOYKaMH Ha KOOPAMHATHOM IIPSMOM.

[IpuMeHATh MOHSATHE apUPMETUUYECKOTO KBAJPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHHU, HCIOJIb3YS MpPU HEOOXOIMMOCTH KaJIbKYJSTOP, BBIMOJHATH
npeoOpa3oBaHus BEIPAXKEHHI, COJIEpKalX KBaIpaTHbIE KOPHH, UCIIOIB3Ys CBOWCTBA
KOpHEW.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YKCEN C TMOMOIIbIO JECATUYHBIX
npoOeii u creneHelt yucna 10.



AJire0OpanvecKue BbIPaKeHUsI

[IpyuMeHATh MOHSATHE CTENEHW C LEJIbIM  [OKAa3aTeleM, BBIITOIHATh
npeoOpa3zoBaHus BHIPAKEHHM, COAEPKAITUX CTETICHU C IEJIbIM IMOKA3aTEeJIeM.

BBITTONMHATE TOXKIECTBEHHBIE TIPEOOPa30BaHUs PAIMOHAIBHBIX BBIPAKCHUN Ha
OCHOBE MIPaBWJI JEUCTBUI HAJl MHOTOYWIECHAMHU U aJITeOpandecKUMM APOOSIMH.

PackiianpiBaTh KBaApATHBIN TPEXWIEH HA MHOXKHUTEIH.

[IpumensaTs npeoOpa3oBaHUs BBIPAXKEHUUN I PEIICHHs Pa3IMYHBIX 3a/1ad U3
MaTeMaTUKH, CMEXHBIX ITPEAMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHMS U HEPABEHCTBA

Pemiats nuHelHBIC, KBaJpaTHbIE YpPAaBHEHUS W pallMOHAJIbHBIE YpPaBHEHUS,
CBOJISILLIMECS K HUM, CHCTEMBI IByX YPABHEHHM C IByMs IEPEMEHHBIMH.

[IpoBOAUTH MPOCTENIINE UCCIEAOBAHNS YPABHEHHUI U CUCTEM YPAaBHEHUI, B TOM
YluCclie C MPUMEHEHHEeM Tpaduueckux MpejcTaBicHuil (yCcTaHaBIUBaTh, UMEET JIH
YpaBHEHHE WM CUCTEMA YPaBHEHUH PEIICHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEe).

[TepexoauTs OT cliOBeCHOU (hOPMYJIUPOBKH 3a7a4H K €€ aJire0pandecKkon MoIeu
C IOMOIIBIO COCTABJICHUSI YPABHEHHUS UJIU CUCTEMBI YPaBHEHUM, HUHTEPIIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3a]1a4y MTOJTYYEHHbIA PE3YJIbTAaT.

[IpuMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB JIJIsi CPaBHEHUS, OLICHKU, PelIaTh
JIMHEWHbIC HEPABEHCTBA C OJTHOM MEPEMEHHOM U UX CUCTEMBI, 1aBaTh IPaPUUECKYIO
WJUTIOCTPALI0 MHOKECTBA PEIICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUHA

[lorumaTe ¥ HMCHONB30BATh (DYHKIIMOHANBHBIEC TMOHATUS U S3bIK (TEPMUHBI,
CUMBOJINUECKHE OOO03HAUYCHUS), OMNpEAeisaTh 3HAuYCHHE (PYHKIUU TO 3HAYCHUIO
aprymeHTa, OlpeAesaTh CBOMCTBA PYHKIUU N0 €€ rpauKy.

Ctpouts rpaduku 3eMeHTapHbIX (QYHKIMN BUAA:

y=k/x,y=x2,y=x3,y = ||, y = VX, OIHCBIBaTH CBOICTBA YHCIOBOH (ByHKIMH
o e€ rpaduxy.

K xoniy oOydenus B 9 kiacce oOydaroumuidcsl TMOJYYHUT CIETYIOLINE
MPEJIMETHBIE PE3YJIbTATHI:

Yuciaa v BIYUCICHUA

CpaBHUBATH U YNOPSAIOYNBATH PALIUOHAIIBHBIEC U UPPAllMOHATIBHbBIC YUCIIA.

BrimonasaTe apudMeTnueckne ACUCTBUS ¢ PallMOHATBLHBIMU YHCIIAMH, COUYETas
YCTHbIE M THUCHBMEHHBIC MPUEMBI, BBITIOJHATH BBIYUCICHUS C UPPALMOHATBHBIMHU
YHUCIIAMM.

Haxonute 3HaueHUs CTENEHEN ¢ LEJIBIMU MOKA3aTeISIMA U KOPHEW, BBIUUCIISTh
3HAYEHUSI YUCTIOBBIX BHIPAKECHMUIA.

OKpyrJisiTh  CUCTBUTENIBHBIE YHUCJIA, BBIMOJHATh MPUKUIKY Ppe3yibTaTa
BBIYMCIICHUI, OLIEHKY YMCJIOBBIX BBIPAXKEHUM.

YpaBHeHUS U HEPABEHCTBA



Pemate nuHENHBIE U KBAIPATHBIE YPABHEHUS, YPABHEHUSI, CBOJSAIINECS K HUM,
IPOCTEHIIHNE APOOHO-PAIIMOHAIBHBIC YPAaBHCHHUSI.

PemaTek cuctemsbl ABYX JIMHEHHBIX YPABHEHH C IBYMS IIEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHUM, B KOTOPBIX OJTHO YPABHEHHE HE SBJISCTCS JIUHECUHBIM.

Pemiats TeKCTOBBIE 33/1a4n AIreOPandecKUM CIIOCOOOM C TOMOIIBIO COCTABICHUS
YPABHEHHUS UM CUCTEMBI JIBYX YPAaBHEHUM C IBYMS IEPEMEHHBIMU.

[TpoBOAMTE IPOCTEUIIINE UCCIIEIOBAHNS YPABHEHUI U CUCTEM YPAaBHEHUH, B TOM
qucjae ¢ NMpUMEHEHHWeM TpaduyecKux MpeacTaBieHul (ycTaHAaBIMBaTh, UMEET JIU
YpaBHEHHE WM CUCTEMA YPaBHEHUH PEIICHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEe).

Pemiats nMHEHbIE HEPABEHCTBA, KBAJpPAaTHbICE HEPABEHCTBA, H300paKaTh
pEIIEHNE HEPABECHCTB HAa YMCIIOBOM NPSAMOM, 3allUCHIBATH PELICHUE C IMOMOUIBIO
CHMBOJIOB.

Pemiats cucTtembl TUHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAKOIINE
KBaJ[paTHOE HEPABEHCTBO, M300paxaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YMCIIOBOU
MPSAMOM, 3aIUCHIBAaTh PEIICHUE C MOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PEIIEHUH PA3JIMYHbBIX 33]1a4.

DOyHKUUHA

Pacno3naBaTh (yHKIMM M3y4eHHBIX BHJIOB. I[loka3piBaTh CXEeMaTHYECKU

pAacIoyIoKEHUE Ha KOOPAMHATHOM MJIOCKOCTH TpadukoB GyHKIMH Buaa: Y = KX, y = kX
+b,y=kix,y=ax2 + bx + ¢,y =x3, y =X, y = |X|, B 3aBHCHMOCTH OT 3HAYCHHiI
K02((PUITMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Ctpouth W H300paXaTh CXEMaTHYECKH TpauKyd KBagpaTHUUHBIX (YHKIIHM,
OTKCHIBAaTh CBOMCTBA KBAaIpaTUUHBIX (DYHKIUI 10 UX rpadukam.

Pacnio3naBaTh KBaJpaTUYHYIO (QYHKIHIO TO (popmyse, MPUBOAUTH MPUMEPHI
KBaJApaTUYHBIX (DYHKLMI U3 peaibHOM )XKU3HU, (PUZHKHU, TEOMETPHH.

YuciioBble MOCIEA0BATEIbHOCTH U MPOTPeccH

Pacnio3naBaTh apu(pMETHUECKYI0O U T€OMETPUUYECKYIO IIPOrPECCUU MPU Pa3HbIX
croco0ax 3a7aHusl.

BbINONHAT  BBIYMCIEHHMS €  WCMOJb30BaHWEeM  ¢GopMmyda N-To  4ieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI MEPBBIX N YJICHOB.

N300pakaTh 4j€Hbl TMOCIEAOBATEJIBHOCTA TOYKAMU Ha KOOPAMHATHOM
IIJIOCKOCTH.

Pemate 3a1aum, CBA3aHHBIE C YMCIOBBIMU NOCIEA0BATENBHOCTSAMHM, B TOM YHUCIIE
3alayd M3 peaJbHOM JKM3HU (C HCIONb30BAHUEM KaJIbKYyJSATOpa, LHUQPPOBBIX
TEXHOJIOTUH).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
Kosun4yecTBo 4acos JJIeKTPOHHbIE
HanmeHnoBanme
Ne (undposbie)
pa3aeiioB U TeM Kourpoubnbie IIpakTHyeckue
n/n Bcero o0pa3oBaTe/bHbIE
NPOrpamMMbl padoThI padoThI
pecypcsl
1 Yuciia 1 BBIYHACICHUS. o5 1 bubnuorexa [JOK
Panmonansubie uncia https://m.edsoo.ru/7f415b90
5 Anrebpanyeckue 97 1 bubmmoreka [JOK
BBIPAKECHUS https://m.edso0.ru/7f415b90
3 VYpaBHeHus u 20 1 bubnuorexa [JOK
HEPaBEHCTBA https://m.edso0.ru/7f415b90
4 Koopaunats! u 24 1 bubnuorexa [IOK
rpaduxu. OyHKIUU https://m.edso00.ru/7f415b90
5 [ToBTOpenue n 6 1 bubnuorexa [JOK
000011EHNE https://m.edsoo.ru/7f415b90
BIIEE KOJIMYECTB
OB - CTBO 102 5 0

YACOB I10 I[TPOTPAMME
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8 KUIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumenoBanue pa3jiesioB (undposbie)
Konrp. IIpakTHy.
n/n U TeM NMPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE
padoTrel  padoThI
pecypcsbl
1 Yucna u BBIYUCIICHUS. 15 bubmuorexa [JOK
KBagparusie kopHu https://m.edsoo.ru/7f417af8
Yucna v BBIYUCICHUS.
2 CreneHs C 1eNbIM 7 bubmorexa LHOK
t https://m.edsoo.ru/7f417af8
MoKazaresiem
Anrebpanyeckue
3 BhIpakeHHs1. KBagpaTHbIii 5 1 bubmorexa LHOK
P PPV https://m.edso0.ru/7f417af8
TpEXUiieH
Anrebpanyeckue
4 BBIPAKCHUS 15 1 bubmorexa HOK
p ' https://m.edsoo.ru/7f417af8
Anrebpanueckas 1poOb
YpaBHEHUs 1 HEPABEHCTBA. bubnnoreka HOK
) 15 1
KBanparusie ypaBHeHUs https://m.edsoo.ru/7f417af8
5 YpaBHEHUs U HEPABEHCTBA. 13 bubmuorexa [HOK
CucreMsl ypaBHeHU https://m.edsoo.ru/7f417af8
YpaBHEHUs 1 HEPABEHCTBA. bubmuotexa [JOK
7 12 1
Hepasencrtpa https://m.edsoo.ru/7f417af8
3 Oynakuuu. OCHOBHBIE 5 bu6nuoreka [IOK
MTOHATHS https://m.edsoo.ru/7f417af8
9 Oynkuu. Yucnoseie 9 bu6mmoteka [IOK
byHKIUIT https://m.edso00.ru/7f417af8
bubmmoteka [IOK
10 HosToperne 1 0bobmenne 0 1 https://m.edsoo.ru/7f417af8
OBULIEE KOJIMYECTBO YACOB
- 102 5 0

I10 ITPOIT'PAMME
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9 KUIIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne ' HaumenoBaHmue
(uudpossbie)
n/ pa3aeyioB U TeM Bcer = Kontpoabn IIpakTnyeck
o0pa3oBaTe/ibHbIE
n NPOorpamMmMsbl 0 ble padoThI ue padoThbl
pecypchl
Yucna n
S — bu6mmoreka [JOK
1 . ’ 9 https://m.edso00.ru/7f419
JleicTBUTENIbHBIE
dog
qucna
YpaBHeHus u
HEpaBEHCTBA. bubnuoreka [IOK
2 VYpaBHeHUs ¢ 14 1 https://m.edsoo.ru/7f419
OJHOH dos
MepeMEHHON
YpaBHeHus u
HeDABCHCTEA bubmuoreka [JOK
3 P ' 14 1 https://m.edsoo.ru/7f419
Cucremsl
y dos
ypaBHEHUH
VYpaBHeHus u bubnuoreka [IOK
4 HEPaBEHCTBA. 16 1 https://m.edsoo.ru/7f419
Hepasencrtpa dos
bu6mmoreka [JOK
5 OyHKIUU 16 1 https://m.edsoo.ru/7f419
dog
Yucnoseie bu6mmoreka [IOK
6 MOCJIEI0BATEIBLHO 15 1 https://m.edsoo.ru/7f419
CTH dos
[ToBTOpEHME,
oGoGmeHe bubmuoreka [JOK
7 ’ 18 1 https://m.edso0.ru/7f419
CUCTEeMAaTH3aIIHs
y dog
3HaHUU
OBIIEE
KOJIMYECTBO
01 102 6 0
YACOBIIO

[TPOTPAMME
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