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HOACHUTEJIBHASA 3AIIMCKA

Anre0Opa SBISIETCS OJHUM M3 OMNOPHBIX KYpCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHa OOECIEYMBAECT W3yYEHUE JAPYTUX JUCHUIUIMH, Kak
€CTCCTBEHHO-HAYYHOT0, TaK ¥ TYMaHUTApHOTO IIUKJIOB, €€ OCBOCHHE
HEOOXOJMMO ISl MPOAOJIKEHUST O0pa3oBaHWsS W B IOBCEIHEBHOW KU3HHU.
PazButne y oOydaromumxcss HAyIHBIX TPEICTABICHUN O TPOUCXOXKICHUH W
CYIIIHOCTHU aire0pandeckux adCTpakIuid, CIoco0e OTpaXKEeHUsI MaTeMaTHIECKON
HAYKOW SIBJICHUHW ¥ MPOIIECCOB B MPUPOJIC M OOIIECTBE, POJIU MATEMATUIECKOTO
MOJICTUPOBAHKMS B HAyYHOM IIO3HAHWUM W B TMPAKTHKE CIIOCOOCTBYET
(GOpPMHUPOBAHUIO  HAYYHOTO  MHPOBO33PCHHS W  KA4eCTB  MBIIUICHUS,
HEOOXOAUMBIX JUIA aJanTalldd B COBPEMEHHOM ITM(POBOM  OOIIECTBE.
N3ydenue anreOpnl oOecrieymBaeT pa3BUTUE YMEHUs HaOJ0/1aTh, CPAaBHUBATH,
HaXOAUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHHS, CIOCOOHOCTU
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICCTBUS M BHIBOJBI, (POPMYITHPOBATH
yrBepxkaeHusi. OcBoeHne Kypca anreOpbl 00ecredynBaeT pa3BUTHE JIOTHUECKOTO
MBIILJIEHUs O0Y4aroUIMXcs: OHM HCIMONb3YIOT ACAYKTUBHBIE U WHIYKTHUBHBIE
paccyxaeHus, 0000IIeHne U KOHKPETU3alnio, a0CTparupoBaHue U aHaJOTHIO.
OOyyenue anreOpe MpeAnojiaraeT 3HAYUTENbHBIM OOBEM CaMOCTOSTEILHOU
JESTENbHOCTH OOYYaIOIIUXCS, MOITOMY CaMOCTOSITEJILHOE peIlleHrue 3ajad
SBJIICTCS pean3alueii eI TeNbHOCTHOTO IPUHITUTIA 00 YICHMUS.

B crpykType mporpammbl yueOHOro kypca «Anredpa» Uit OCHOBHOTO
oOmiero  o0Opa3oBaHHS  OCHOBHOE€ MECTO  3aHUMAIOT  COJEP>KaTeIbHO-
MeToanYeckue JmHUM: «Yucma W BBIYUCICHHS», «AJTreOpandecKue
BBIpQXKECHUS», «YpaBHEHUS U HEpaBeHCTBay, «DyHkuum». Kaxmas w3z »TuX
COJIEPIKATENbHO-METOIMYECKUX JIMHUM Pa3BUBACTCS HA MPOTSHKEHUM TPEX JIeT
W3YYCHHS Kypca, B3aMMOJICHCTBYS C APYTHUMH €ro JUHUAMH. B Xome n3ydeHus
y4eOHOTrO Kypca OOy4YarolmuMCsl TNPUXOAUTCS JIOTUYECKU PacCyXIaTh,
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBSI3U ¢ 9TUM B mporpammy
y4eOHOTO Kypca «AnreOpa» BKIIOYEHBI HEKOTOpPhIE OCHOBBI JIOTHKH,
IIPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3/eliax MaTeMaTH4YeCKOro 00pa3oBaHuUs
U CHOCOOCTBYIOIIME OBJAJCHUIO OOYJaIONUMUCS OCHOB YHHBEPCAIHLHOTO
MareMaTu4yeckoro si3bika. Cojep)KaTeIbHOM M CTPYKTYPHOM OCOOEHHOCTHIO
y4e0HOT0 Kypca «Anredpay SBISIETCS €r0 HHTETPUPOBAHHBINA XapaKTep.

Conepxanue nuHUU «UWcia W BBIYUCICHUS CIYKUT OCHOBOW JIJIst
NaNbHEWIIero  M3y4eHUss  MaTeMaTUKH, CHOCOOCTBYET  pPa3BUTUIO Y
OOyJaromuXcs  JOTHYECKOTO  MBIIUICHUS,  (HOPMHPOBAHUIO  YMEHUSA
MOJIb30BAThCSl AITOPUTMAMH, & TAK)KE MPUOOPETCHHUIO TPAKTUICCKUX HABBIKOB,
HEOOXOJUMBIX [IJIi TIOBCEAHEBHOM >KM3HU. Pa3BuUTHE TOHATHS O 4YHCIE Ha
YpPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUsi CBSI3aHO C palMOHAIBLHBIMH H
UppallMOHAIBHBIMA ~ YHCIaMU,  (OpMUpPOBaHHMEM  TPEACTABICHHA O
JIEUCTBUTEIHHOM YHCJIE. 3aBEpIICHUE OCBOCHHUS YHCIIOBOM JIMHUU OTHECEHO K
cpenHemy o01ieMy 00pa3oBaHUIO.

Conepkanue JAByX alreOpanyecKux JUHUA — «AnreOpanueckue
BBIPQXEHUS» U «YPAaBHEHUS] U HEPABEHCTBA» CIIOCOOCTBYET (DOPMUPOBAHUIO Y
OOyJaromMXCcss MaTEMaTHYECKOTO ammapara, HEOoOXOAWMOTO I PEIICHUS
3a1ad4 MaTEeMaTHUKH, CMEXHBIX TPEIMETOB M TPAKTHKO-OPUCHTUPOBAHHBIX
3amady. Ha ypoBHEe oOCHOBHOro o0miero oOpa3oBaHHsl y4eOHBIH Marepual
TPYNIUPYETCS BOKPYT PallMOHAIBHBIX BBIPOKECHHH. Anredpa JeMOHCTPUPYET
3HAYCHUE MAaTEMAaTHUKHU KaK sI3bIKa IS MIOCTPOCHHSI MaTeMaTHYECKUX MOJIETIEH,



OIMCaHMS TIPOLIECCOB U SIBJICHUM peabHOro Mupa. B 3amaun oOyuenus anredpe
BXOJT TaKKe JallbHEWIee pa3BUTHE aJTOPUTMUYECKOTO  MBIIUICHUS,
HEOOXOAMMOTr0, B YaCTHOCTH, JJISi OCBOCHHUS Kypca HHOPMATUKU, U OBJIaICHUE
HaBbIKaMU JEAYKTUBHBIX paccyxaeHuil. [Ipeobpa3zoBanrue CUMBOIBHBIX (HOpPM
CIOCOOCTBYET Pa3BUTHUIO BOOOpaKEHUS, CIOCOOHOCTEH K MaTeMaTUYECKOMY
TBOPYECTBY.

Copepxanue (QyHKIIMOHAIBHO-TPAQUUECKOM JIMHUU  HAIIEJIEHO Ha
NoJlyueHHe OOyYaroImIMMHUCA 3HAaHUW O (QYHKUMSIX KaK  BaKHEWIen
MaTeMaTHYeCKOM MOJENH Ui OINMCAaHUS M WCCIEeNOBaHUS Pa3HOOOPa3HBIX
IPOIECCOB W SIBJICHWUW B Tipupojae U obmectBe. M3ydenwe wmarepuaa
CIIOCOOCTBYET Pa3BUTHIO Yy OOYYAIOIIMXCS YMEHHUS HUCIIONbh30BaTh Pa3IMyHbIC
BBIPA3UTEIbHBIE CPEJCTBA SI3bIKA MATEMAaTUKH — CJIOBECHBIC, CHMBOJIMYECKHE,
rpajuueckre, BHOCUT BKJIaq B (OPMHUpPOBAHUE TPEACTABICHUNA O pOJHU
MaTE€MaTUKHU B Pa3BUTUU LIUBUIU3ALNUA U KYJIbTYPHI.

CornacHo yueOHOMY MulaHy B 7-9 Kjaccax M3y4yaeTcsi Y4eOHBI Kypc
«Anrebpay, KOTOPBIH BKJIIOYACT CIAEAYIOIINE OCHOBHBIC Pa3eibl COACPKAHUS:
«YUucna u BBIYUCIEHUS», «AJreOpanueckue BBIPAXKEHUS», «YPaBHEHUS U
HEPaBEHCTBa», « D YHKIIUNY.

Ha uzyuenue yuebHoro kypca «Anrebpa» orBoautcs 306 wacos: B 7
kiacce — 102 yaca (3 gaca B Hezieno), B 8 kimacce — 102 yaca (3 gaca B Hefieno),
B 9 KJ1acce — 102 gaca 3 gaca B HEJIENI0).



COJEPXXAHUE OBYUYEHUA
7 KIIACC

Yuciaa v BIYUCICHUSA

Jpobu 0OBIKHOBEHHBIE U JE€CATUYHBIE, IEPEXOA OT OAHOU (OPMBI 3aITUCH
npobeii k apyroi. IloHsATHE palMoOHAIBLHOTO YHCIA, 3alMCh, CPaBHEHHUE,
YIOPSAOYMBAHUE pAlMOHAIBHBIX 4HCeNl. ApupMeThyecKue AeUCTBUS C
palMoHaNbHBIMU YKciaamu. PelieHue 3a7ad u3 peanbHOW MPAKTUKU HA YaCTH,
Ha ApOOH.

CreneHb ¢ HaTypalbHBIM IOKa3aTeJleM: OIpelesieHrne, mpeoOopa3zoBaHue
BBIpQXEHUH Ha OCHOBE ONpEeleNieHus, 3amuch OoibmMX uuces. lIporeHTsi,
3aIlKCh MPOLEHTOB B BUE ApoOU M ApoOU B BHJE MPOLEHTOB. Tpu OCHOBHBIE
3aJla4y Ha IPOLEHTHI, pELICHUE 3a1a4 U3 PealbHOU IIPAKTHKHU.

[IpumeHeHne NPU3HAKOB JEIMMOCTH, PA3JOKEHUE Ha MHOXUTEIN
HaTypaJbHbIX YUCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4uClIe IHpsMas U oOpaTHas
IPONOPLUOHAIBHOCTH.

AJiredpanveckune BbIPa:KeHUS

[lepemeHHBIE, YHUCIOBOE 3HAYEHHE BBIPAKECHUS C IEPEMEHHOM.
JlommycTumple 3HAY€HHs IepeMeHHbIX. lIpencraBiieHHEe 3aBUCUMOCTH MEXIY
BEJIMYMHAMU B BHUJIe popMmyibl. Beruucnenus no ¢popmynam. IIpeobpasoBanue
OYKBEHHBIX BBIPQKECHHUH, TOXKJIECTBEHHO paBHbIE BBIPAKEHUS, IpaBUiIa
npeoOpa3oBaHUsl CyMM U IPOU3BEJIEHUM, NpaBUia PACKPBITUS CKOOOK U
MPUBEACHUS MOJTOOHBIX ClIaraeMbIX.

CBolicTBa CTEIEHU C HATypaJbHBIM IIOKA3aTEIEM.

OpHounensl u  MHorouneHsl. CreneHp MHorowieHa. CloxeHue,
BBIUMTAHHE, YMHOKEHUE MHOTOUYJIEHOB. POPMYJIbl COKPAIIEHHOTO YMHOKEHUS:
KBaZpaT CyYMMBbl M KBajapar pas3HocTtd. @Dopmynia pa3HOCTHM KBaJIpaToB.
Pa3noxxeHre MHOro4JIEHOB HA MHOKHUTEIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHEHHE, KOPEHb YpaBHEHHA, IMpaBWia NMpeoOpa3oBaHUs YpaBHEHUS,
PaBHOCWJIBHOCTb YPaBHEHHM.

JIuHerHoe ypaBHEHHME C OJHOW INEPEMEHHOW, YUCIIO KOPHEW JIMHEWHOIO
YPaBHEHMS, PELICHHWE JHMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH I10
YCIIOBUIO 33/1aui. PellleHrne TeKCTOBBIX 3a/1a4 ¢ OMOIIBIO YPABHEHU.

JluneliHOe ypaBHEHHE C JABYMs NEpEMEHHbIMU U ero rpaguk. Cucrema
IBYX JIMHEHMHBIX YpPaBHEHHW C JABYMs I€PEMEHHbIMHU. PelmreHne cucrem
YPaBHEHHMI CIOCOOOM MOJCTaHOBKH. lIprMepbl pelieHus TEKCTOBBIX 3a1ad C
IIOMOLIBIO CHCTEM YPAaBHEHMIA.

DyHKUUH

Koopnunara Toukum Ha mnpsamou. UucimoBele mpoMexyTku. PaccrosHne
MEXAY ABYMsI TOYKAaMHU KOOPIMHATHOM MIPSIMOMA.

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. Abciucca u opanHaTa
TOYKM Ha KOOpAMHATHOM muiockocTu. [Ipumepbl rpadukoB, 3aJaHHBIX
dopmynamu. Urenue rpadukoB peasibHbIX 3aBUcUMoOcTed. [loHsTHE QyHKUMH.
I'padux ¢ynxuuu. CpoiictBa ¢GyHkumil. JluneiiHas ¢yHkuus, e€ rpaduk.
I'padux dyskmum y = |X|. ['paduueckoe pelieHue JIMHEHHBIX ypaBHEHUU H

CHUCTEM JIMHEWHBIX YPABHEHUM.
8 KIIACC



Yuciaa 1 BBIYMCICHUS

KBanpaTHeiii kopeHb u3 uucna. [loHsATHE 00 HppalMOHAIBLHOM 4YHUCIE.
JlecaTnunbie MPUOJIMKEHUS HppalvOHAIbHBIX YuCell. CaoiicTBa
apudMeTnyecKuX KBaJIpaTHBIX KOPHEW M HUX MPUMEHEHHE K IPeoOpa30BaHUIO
YHCJIOBBIX BBIPAXKECHUH U BBIYMCIEHUSIM. [[€ICTBUTENBHBIE YHCIIA.

Crenenp C nenmplM nokasareneM U €€ cBouMcTBa. CTaHaapTHas 3alllCh
YHUCIIa.

AsreOpauvecKkue BbIpasKeHUs!

KBagparHelii TpE€XuieH, pAas3joKEHUE KBAAPATHOIO TPEXWIECHA Ha
MHOXKHUTEIH.

AnreOpanueckast JpoOb. OCHOBHOE CBOWMCTBO airedpanyeckou Ipoowu.
CnoxxeHue, BbIYMTAaHUE, YMHOXXEHHE, JIeJIEHUE aiareOpandyeckux JpoOei.
PanmonanbHbie BbIpaXXeHHs U UX MPeoOpa30oBaHHUE.

YpaBHeHus] 1 HEPABEHCTBA

KBanpaTtHoe ypaBHeHHe, ¢opMyna KOpHEH KBaJIpaTHOTO YpPaBHEHUS.
Teopema Bwuera. Pemenue ypaBHEHMH, CBOJAIIMXCA K JIMHEMHBIM W
kBazpaTHbIM. [Ipocreiinine qpoOHO-palioHaIbHbIE YpaBHEHUSI.

['paduueckass wHTEprnpeTanuss ypaBHEHUM C JBYMs TEPEMEHHBIMU H
CUCTEM JIMHEWHBIX YPaBHEHHMM C JNByMs IepeMeHHbIMU. [Ipumepsl pemeHus
CUCTEM HEJIMHEMHBIX YPABHEHHU C IBYMS IEPEMEHHBIMH.

Pelienne TeKCTOBBIX 3a/1a4 aNredpandyeckium CrocoOoM.

UucnoBble HEpPaBEHCTBA M UX CBoMcTBAa. HepaBeHCTBO ¢ OnHOM
IIepeMEHHOM. PaBHOCHIIBHOCTh HEpaBEHCTB. JIMHENHbIE HEPAaBEHCTBA C OJHOM
nepeMeHHON. CUCTEMBI TMHENHBIX HEPABEHCTB C OJJHON MEPEMEHHOM.

DyHKUUH

[Tonsatne ¢ynkmuun. OOmacTh ompeaencHUs W MHOXKECTBO 3HAYCHUU
¢bynkimu. CriocoObl 3a1anus (PyHKIIHA.

I'padux pynkuuu. Yrenue coiictB ¢pyHKuuu 1o e€ rpaduxy. [Ipumepsl
rpaduKoB GYyHKIIHMA, OTPAXKAIOIIUX peabHbIE MPOIIECCHI.

DyHKIMKM, OMUCHIBAIOIIME MPIMYI0 M OOpPaTHYIO IPOIMOPIHOHAIBHBIC
sapucuMocTH, uX rpaduku. OyEkmmm Y = X2, y = x3, y = VX, y=|x|.

I'paduueckoe pelieHre ypaBHEHUN U CUCTEM YpaBHEHUM.
9 KIIACC

Yuciaa 1 BIYMCICHUS

PaunonanbHbple  yucna, HUppalMOHAJIbHBIE  YMCIA, KOHEYHBIE U
OCCKOHEUHbIE JACCITHUYHBbIE ApoOU. MHOXECTBO JCHCTBUTEIBHBIX YHCEI,
NEHCTBUTENBHBIC YHCIA KaK OCECKOHEYHBIC JCCITHYHBIC npodu. BiammuO
OTHO3HAYHOE COOTBETCTBHE MEKIY MHOYKECTBOM JICWCTBUTEIBHBIX YHCEN H
KOOPJIUHATHOM TIPSIMOMU.

CpaBHeHUE NEUCTBUTENBHBIX YHCEN, apu(MeTHUecKue IeUCTBUS C
JNEUCTBUTEIIbHBIMU YHUCIIAMMU.

Pa3mepbl 00BEKTOB OKPYXKAIOIIETO MHUPA, JUIMTEIBHOCTh IIPOILIECCOB B
OKPYKAaOIIEM MUPE.

[TpubnuxEHHoe  3HAUYEHHE  BEJIUMYHMHBI, TOYHOCTh  MPUOIMIKEHHUS.
Okpyrienne uncen. [Ipukuaka u oleHKa pe3yabTaTOB BBIYUCICHUM.

YpaBHeHUsI M HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PenieHne ypaBHEHNM, CBOAAIIMXCS K JIMHEUHBIM.



KBanpatHoe ypaBHeHue. PemieHne  ypaBHEHMH, CBOmSIIMXCA K
KBaJpaTHeIM. bukBaapatHoe ypaBHeHue. I[Ipumepsl pemeHus ypaBHEHUU
TPETHEN U YETBEPTOM CTENEHEN PA3JI0KEHUEM HA MHOKUTEIIN.

Pemenne npoOHO-paliMoHaIbHBIX ypaBHEHUM. PelieHne TeKCTOBBIX 3a/1au
anreOpandeckuM METOIOM.

VYpaBHeHuUE ¢ AByMsI IEPEMEHHBIMU U €ro rpadguk. Pemenue cucrem AByX
JMHEWHBIX YPAaBHEHUM C JBYMS [EpEMEHHbIMU. PelieHue cucrem IByX
YPaBHEHHM, OJHO M3 KOTOPBIX JIMHEWHOE, a JpPyroe — BTOPOH CTEIICHM.
['padpuueckas uaTEepnpeTanusi CUCTEMbI YpaBHEHUN C ABYMS IEPEMEHHBIMH.

Perennie TeKCTOBBIX 33/1a4 areOpanyeckuM CIioCOOOM.

UucnoBble HEPaBEHCTBA U UX CBOMCTBA.

Pemienre MMHENHBIX HEPABEHCTB C OJHOW mepeMeHHOoM. Pemenue cucreM
JMHEVHBIX HEPAaBEHCTB C OJHOM mepeMeHHou. KBaaparHeie HepaBEHCTBA.
I'papmueckass mHTEpIpeTaluss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMU.

DyHKUUH

KBangparnunas ¢pynkuus, e€ rpagux u coicta. [lapabona, koopanHATHI
BEPLIMHBI 1apa0oJIbl, 0Cb CHMMETPHUH 11apadoJIbl.

I'padukn pymxumit: y = kx, y = kx + b, y = kix, y = x3, y =X, y = |x| u nx
CBOMCTBA.

YucJioBbIe OCTEA0BATEIBHOCTH H NIPOrPeccuu

[loHsATHE YMCIOBOW IMOCIENOBATENBHOCTH. 3aJaHUE MOCIIEN0BATEIBHOCTH
PEKYppPEHTHOU popMynoi u popmysoil N-ro YieHa.

Apudmernueckas U reomeTpudeckas nporpeccud. @opmyssl N-ro yjaeHa
apuPMETHIECKON 1 TeOMETPUYECKON MTPOrPECCHI, CYMMBI IIEPBBIX N YJICHOB.

N300paxenne 4ieHoB apu(pMETUYECKOH U T€OMETPUYECKOW MpOrpeccuit
TOYKaMHU Ha KOOPAUHATHOM TIOCKOCTH. JINHENHBIN M SKCIIOHEHIIHATIBHBIN POCT.
CnoxHbie ITPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbI

JIn4HOCTHBIE pe3yabTaTbl OCBOCHHUS MPOrpaMMbl Y4eOHOro Kypca
«Anredpay» XapaKkTepU3yIOTCA:

1) matpuoTu4ecKoe BOCIUTAHUE:

MPOSIBJICHUEM HWHTEpEca K TMPOLUIOMY M HACTOSIIEMY POCCHUUCKON
MAaTE€MaTUKH, L[IEHHOCTHBIM OTHOIIEHHEM K JOCTHXKEHUSM POCCUUCKHUX
MaTE€MaTUKOB U POCCUICKON MaTeMaTUYEeCKOW IIKOJIbI, K UCIOJb30BAHUIO 3THX
JOCTHKEHHUH B IPYTrUX HayKax U MPHUKJIAIHbIX chepax;

2) rpaskIaHCKoOe 1 JYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIIMOJIHEHHUIO O0SI3aHHOCTEH TpakJaHWHA U peau3aluu
€ro mpas, MPEICTaBICHUEM O MAaTEMaTHYECKHUX OCHOBaxX ()YHKIMOHHPOBAHUS
pasNUyHBIX  CTPYKTYp, SBJIECHUH, NpOLEAYyp TIpPakIaHCKOro oOmiecTBa
(HarpuMep, BBIOOPBI, ONPOCHI), TOTOBHOCTBIO K OOCYKIEHUIO 3THUYECKUX
po0JieM, CBS3aHHBIX C MPAKTUYECKHMM IPUMEHEHUEM JIOCTHXKEHH HayKH,
OCO3HAHMEM BaXXHOCTH MOPAJIBHO-3TUYECKUX MPUHLHIIOB B JECATEIBHOCTH
y4€HOTO;

3) TpyAOBOE BOCIIUTAHHE:

YCTAaHOBKOM Ha aKTUBHOE Yy4YacTHE€ B PEIICHUHM IPAKTUYECKUX 3aaad
MaTEMaTUYECKON HaIpaBJICHHOCTH, OCO3HAHMEM BaXHOCTU MaTEMaTUYECKOTO
o0pa30oBaHUs Ha MPOTSKEHUH BCEH JKU3HU I YCHEUTHOW MpodeccuoHanbHOU
JESITEIbHOCTH M Pa3BUTHEM HEOOXOJIMMBIX YMEHHUI, OCO3HAHHBIM BBIOOPOM H
[OCTPOEHUEM HWHIAMBUAYAJIbHONH TpPAaeKTOPUM OOPa30BaHUA M HKU3HECHHBIX
IUTAHOB € Y4ETOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTN4YecKoe BOCIIUTAHME:

CIOCOOHOCTBIO K OSMOIMOHAJLHOMY M 3CTETHUECKOMY BOCIPHUSITHIO
MaTeMaTUYECKUX OOBEKTOB, 3aJay, PELICHUH, pacCyKIECHUW, YMEHUIO BHUIEThH
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI' 0 MO3HAHMSA:

OpUEHTAaIMel B JEATEIbHOCTH Ha COBPEMEHHYID CHCTEMY Hay4YHBIX
MPECTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, IPUPOJIbI
U 00IeCTBa, TOHUMAHUEM MaTeMaTUYECKOW HayKH Kak c(epbl 4eI0BEYECKOM
NEATENBHOCTH, 3TAIIOB €€ pa3BUTHUS U 3HAUMMOCTH JUIS Pa3BUTHs LUBWIN3ALNH,
OBJIAJICHUEM S3BIKOM MATEMAaTHKM MW MaTEeMaTUYECKOM KyJbTYpoWl Kak
CPEICTBOM  TIO3HAaHUS MHUpPA, OBJIAJECHUEM NPOCTEHIIMMU  HaBbIKAMHU
UCCIIEIOBATENBCKOM AESITEIILHOCTH;

6) ¢pusnueckoe BocnMTaHWe, GOpMHUPOBAHUE KYJIbTYPbI 310POBbS U
3MOLHMOHAIBHOI0 0JIAT OIOJIYYHS:

TOTOBHOCTBIO IPUMEHSTh MAaTEMATHYECKHE 3HAHHUS B MHTEPECAaX CBOETO
3I0pOBbsl, BEIEHUS 340pOBOr0 o0pa3a KW3HU (310pOBOE MHUTAaHHE,
cOQIaHCUPOBAHHBIA PEKUM 3aHATUM M OTAbIXa, pEryisapHas Quanyeckas
aKTUBHOCTb), C()OPMHUPOBAHHOCTHIO HaBbIKA pe(IEKCUH, TPU3HAHUEM CBOETO
paBa Ha OMIMOKY U TaKOTO K€ MpaBa APYroro YeaoBeKa;

7) 3K0JIOTMYeCKO€e BOCIIUTAHME:

OpUEHTAlMENd Ha INPUMEHEHHE MAaTEMaTU4YECKUX 3HAHUW Ul pElICHUS
3aJ1a4 B 00JIaCTU COXPAHHOCTH OKPYXAIOLIEH Cpeibl, IIIaHUPOBAHMS OCTYIIKOB



Y OLICHKU WX BO3MOXKHBIX MOCJEICTBUN ISl OKPYXKAIOIIEH CPEJibl, OCOBHAHUEM
I00aJIbHOTO XapaKTepa SKOJOTMUECKUX MTPOOJIeM U MyTel WX peIIeHus;

8) amanTrammsas K M3MEHSIOIUMCS YCJIOBHSIM COUUAJIBHOW M
NPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JICUCTBUSAM B YCJIOBHUSIX HEONPEIETEHHOCTU, MOBBIIICHUIO
YPOBHSI CBOEU KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO ACSTEIbHOCTh, B TOM
YUCJIE YMEHUE YYUThCA y JPYrux JoJied, NpuoOpeTatb B COBMECTHOM
NeSATeTbHOCTH HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OMbITA IPYTHUX;

HEOOXOAUMOCTHIO B (OPMUPOBAHWM HOBBIX 3HAHWU, B TOM YHUCIE
dbopMynHpoOBaTh HUIIECU, TOHATUS, THUIOTE3bI 00 OOBEKTaX M SIBJICHUSAX, B TOM
YUCJIe paHee HEM3BECTHBIX, OCO3HAaBaTh ACHUIMTHI COOCTBEHHBIX 3HAHUN U
KOMITIETEHTHOCTEH, TJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallUi0, BOCHPUHUMATH
CTPECCOBYIO CHUTYaIlUI0 KaK BBI30B, TPEOYIOIIMI KOHTPMEP, KOPPEKTUPOBATH
NPUHUMAEMbIC PEIICHUs] U JEeUCTBUS, (POPMYIUpPOBATh M OLICHWBATh PUCKU U
MOCIICAICTBUS, OPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBareIbHbBIE YHUBEPCAJIBbHBIC yqeﬁnble HeﬁCTBHH

Ba3oBble Jornueckue aeMcTBUs:

e BBISBIIATH u XapaKTEepU30BaTh CYILIECTBEHHBIE MpU3HAKU
MaTeMaTUYeCKUX OOBEKTOB, MOHATHI, OTHOIICHUN MEXY MOHSATUIMH,
dbopMyIpoBaTh OIpeEIICHUS MIOHSITUH, YCTaHaBJIUBATh

CYILIECTBEHHBIN MPU3HAK KIacCU(PUKAIIMU, OCHOBAHUS NJis1 0000IICHUS
Y CPAaBHEHMS, KPUTEPUH ITPOBOJIMMOI0 aHAJIN3A,;

e BOCIpUHUMATh, (opMynHpoBaTh U NPeoOpPa3OBBIBATH CYXKICHUS:
YTBEPJAUTEIbHbIE U OTpUIIATENbHbIC, €IUHUYHbIE, YACTHBIE U OOUIME,
YCIIOBHBIE;

e BBIIBISITH MAaTE€MaTUYECKHE  3aKOHOMEPHOCTH, B3aUMOCBS3M U
npoTuBOpeursi B (hakTax, JAHHBIX, HAOIMIOJAEHUSAX U YTBEPXKICHUSX,
npeajaratb  KpUTEPUM  JUIsl  BBISBJICHHS  3aKOHOMEPHOCTEM U
IIPOTUBOPEYHIL;

e JIeNaTh BBIBOJBI C MCIOJIb30BAHWEM 3aKOHOB JIOTHMKH, JAEIYKTUBHBIX U
WHJIYKTUBHBIX YMO3AKIOYEHNN, YMO3AKIIOUEHUH 110 aHAJIOTUU;

e pa3buparh JOKa3aTEIHCTBA MaTEMATHUYECKUX YTBEPKACHUU (TPSMBIE U

OT  MPOTUBHOIO),  MPOBOJUTH  CAMOCTOSITEIbBHO  HECIIOXKHbIE
JI0Ka3aTebCTBA MaTeMaTHYECKUX ¢axToB, BBICTPaNBaTh
apryMeHTalMIO, IIPUBOJUTH IIPUMEPBI u KOHTPIIPUMEPBHI,

00OCHOBBIBaTh COOCTBEHHBIE PACCYXKACHMUS;

e BbIOHpaTh crocob pelieHus ydyeOHOM 3amaud (CpaBHUBATh HECKOIBKO
BapUaHTOB pEIlECHUs, BbIOMpaTh Haubosee MOAXONAIIUN C Yy4ETOM
CaMOCTOSITEIIbHO BbIIEJIEHHBIX KPUTEPUEB).

ba3oBble ucciienoBare/ibcKue 1eiCTBUA:

e HCIOJNb30BaTh BOINPOCHl KaK HUCCJIENOBATEIbCKHUM  HUHCTPYMEHT
no3HaHUsI, (OPMYIUPOBATH BOIPOCHI, (PUKCHUPYIOLIUE MPOTUBOPEUNE,
npobsieMy, CaMOCTOSTENBHO YCTaHaBIMBATh MCKOMOE M JAHHOE,
(GbopMHUpOBaATh TUIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIUI0, MHEHUE;

e IIPOBOJUTH IO CAMOCTOSITEJIBHO COCTABJICHHOMY IUIaHY HECJIOXKHBIN
DKCIIEPUMEHT,  HEOOJIBIIOE  HUCCIEJOBAaHME IO  YCTaHOBJICHHUIO



O0COOCHHOCTEW MaTeMaTH4YECKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEX]1y COOO0M;

CaMOCTOSITEIbHO  (popMynupoBaTh 000OIIEHHWS W BBIBOABI IO
pe3ysibTaTaM MPOBENEHHOI0 HAONIOJCHUS, UCCIEIOBAHMS, OIICHUBATH
JIOCTOBEPHOCTD MOJYYEHHBIX PE3YJIbTATOB, BHIBOJIOB U 00OOIIIECHHUI];
MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIJBUTAThH
MPEANOJIOKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIOBUSIX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh MH(OpPMAIIUH, TaHHBIX,
HEOOXOIMMBIX JIJISl pEeUICHUS 3a/1a4u;

BBIOMPATh, aHAJM3UPOBATh, CHCTEMATH3UPOBATh M WHTEPIPETUPOBATH
uH(OPMAITIIO Pa3IMYHBIX BUIOB U (POPM TPEICTABICHUS;

BBIOWpATh (HOpMY TpencTaBlieHus WH(OpPMAIMU W WUIFOCTPUPOBATH
pemaemMble 3aJadyd CXeMaMH, JAuarpaMMaMH, WHOW TpapuKod W HX
KOMOHWHAIIUSAMUY,

OILICHUBATh HAAEKHOCTh HH(POPMAIIUU 110 KPUTEPUIM, TPEI0KESHHBIM
YUUTENIEeM Ui CPOPMYTHUPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHHKAaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS:

BOCHPUHUMAaTh M (OPMYIUPOBATH CYKIEHUS B COOTBETCTBUH C
YCIOBUSIMM U LEJIAMM OOILIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPa)KaTh
CBOIO TOYKY 3pEHHMSI B YCTHBIX M IIMCBMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUSI TIO XOZYy pPELIECHUs 33Jladyd, KOMMEHTHUPOBATh MOJy4YECHHBIN
pe3yJIbTaT;

B XO0Jle¢ 00CYX/JEHHUs 3a7aBaTh BOIPOCHI MO CYIIECTBY 00CYXIaeMOM
TEMBI, IPOOJIEMBI, PEIIAEMOM 3a/1aul, BBICKA3bIBATh UJEH, HALIEJICHHBIC
Ha TIOWCK pELIEHMS, CONOCTABJIATH CBOU CYXKIEHUS C CYXIACHUSMH
APYruX Y4YaCTHMKOB JAMAajora, OOHapyXMBaTh pa3IMdUe U CXOJCTBO
NO3ULUNA, B KOPPEKTHON (opme (HOpMyaupoBaTh pa3HOIIACHS, CBOU
BO3PaKEHUS;

OPEICTaBIATh  pe3yJbTaThl  pPEUIeHHs]  3a/add, OSKCIEPUMEHTA,
UCCIIEIOBaHUs, MPOEKTa, CaMOCTOATENBLHO  BbIOMpaTh  ¢opMmar
BBICTYIUIGHHS C Y4Y€TOM 3aJad Mpe3eHTalud U OCOOEHHOCTEH
ayIUTOPUU;

NOHMMATh M  HUCIHOJIb30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
UHANBUAYAJbHOW PabOTHI MPH pPEUICHUH YUEeOHBIX MaTeMaTHYEeCKUX
3aja4;

OPUHUMATh  1[I€Jb  COBMECTHOM  JEATEIbHOCTH,  IUIAHUPOBATh
OpraHu3allii0 COBMECTHOM paboThl, pacmpeneisTb BUIbl padoT,
JIOTOBapHUBAThCS, 00CY)KIAaTh MPOIECC M Pe3yIbTaT paboThl, 0000mAaTh
MHEHUS HECKOJIbKUX JIFOJIEH;

y4acTBOBaTh B TpPYHMNOBBIX (opMmax paboTel (0OCyxkaeHus, oOMeH
MHEHUSIMH, MO3TOBBIE IITYPMBI U JpPYTHE), BBHIMOJHATH CBOIO YaCTh
pabOTBl M KOOPAMHUPOBATH CBOM JEWUCTBUSA C JPYTMMH YJIEHAMU
KOMaH/Ibl, OIIEHUBATh KAYECTBO CBOEr0 BKJIaJa B OOIIUN MPOIYKT IO
KpUTEpHUsIM, CHOPMYTUPOBAHHBIM YIaCTHUKAMH B3aHMOICHCTBHSI.

PeryasiTuBHbIC YHUBepPCAJIbHbIE YUeOHbIE 1eilCTBUA
Camoopranmzanmus:

CaMOCTOSITEJIbHO COCTABJIAThH IUIAH, AJITOPUTM pEIIEHUs 3a1adyu (Uiu
€ro 4YacTh), BBIOMpAaTh CHOCOO pEHIeHHS C Y4ETOM HUMEIOIIUXCS
pECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUpOBaTh U
KOPPEKTUPOBATH BAPUAHTHI pEUIEHUH C Y4ETOM HOBOW MH(OpPMALIUU.



CaMOKOHTP0/1b, YMOLUOHATBHBIH HHTE/JIEKT:

e BIAIETh CIOCOOAMH CAMONPOBEPKH, CAMOKOHTPOJS Tpolecca |
pe3ysbTaTa peleHus] MaTeMaTHIECKOW 3a1auu;

e TPEABHUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH INPH PEIICHUU
3aJa4d, BHOCHUTh KOPPEKTHUBBI B JESATCIHLHOCTh Ha OCHOBE HOBBIX
00CTOSITENHCTB, HAMICHHBIX OINOOK, BHISIBICHHBIX TPYIHOCTEH;

e OLICHMBATH COOTBETCTBUE pe3ylibTaTa IeSATEIHLHOCTH ITOCTABICHHOM
e W YCIOBUSAM, OOBSCHITH TPUYHMHBI  JIOCTHXKCHHUS WU
HEJIOCTMKCHUST ~ LEJIM,  HAXOIUTh  OMMOKY, J1aBaTh  OIICHKY
npUOOPETEHHOMY OMBITY .

NPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenuss B 7 kjacce oOy4arOUIMICS TMOMYYUT CIETYIOIINE
IPEAMETHBIE PE3YJIbTAThI:

Yucaa 1 BIYMCICHUS

BoInonHaTh, coueras yCTHbIE M MUCbMEHHBIE MPUEMBI, apu(PpMETHUECKHE
JNEUCTBHS C PALIMOHAIBHBIMU YUCIAMU.

Haxonuth 3HaY€HUSI YKMCIIOBBIX BBIPAXKEHUI, MPUMEHATh Pa3HOOOpa3HbIC
crnocoObl U TNPUEMBI  BBHIYUCICHUS 3HAYEHUW JPOOHBIX  BBIPAKECHU,
COJIEPIKAIMX OOBIKHOBEHHBIE U JIECATUYHBIE TPOOH.

[lepexoauTs OT OJHOM (HOPMBI 3aMKMCH YKCEI K APYror (mpeoOpa3oBbIBaTh
JECATUYHYIO JpO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTU B OECKOHEUHYIO JICCSITUYHYIO TPOOB).

CpaBHUBATh U yNOPAIOYMBATH PALIMOHATIBHBIC YHCIIA.

OKpyrJiTh 4KcIa.

BpINONHATE TPUKUAKY MW OLEHKY pPE3yJbTara BBIYUCICHUW, OLEHKY
3HAYEHHUI YMUCJIOBBIX BBIPAKECHUW. BBIONHATH HEUCTBUS CO CTENEHSIMU C
HaTypaJIbHbIMU MTOKa3aTENSIMU.

IIpuMeHAT, TOpU3HAKU — JEIMMOCTH, PA3JIOKEHUE Ha MHOXHWTEIN
HaTypaJbHbBIX YHCEIL.

Pemate nmpakTUKO-OPUEHTUPOBAHHBIC 33/1a4M, CBSI3aHHBIC C OTHOLICHUEM
BEJINYMH, MPOINOPUUOHAIBHOCTBIO BEJIIMYMH, IMPOLIEHTAMHU, WHTEPIPETUPOBATH
pe3yibTaThl PpEIIEHHUS 3aJady C Y4ETOM OIPAaHUYEHUM, CBA3aHHBIX CO
CBOWCTBAMHU PacCMaTpPUBAEMbIX OObEKTOB.

AnredpanvecKkue BbIpa:KeHUs!

Hcnonb3oBaTh  anreOpanyeckyr0  TEPMHUHOJOTHIO W CHUMBOJIUKY,
MPUMEHSTH €€ B IPOIIECCE OCBOCHUS yUeOHOr0 MaTepuara.

Haxonuth 3HaueHUss OYKBEHHBIX BBIpRXXEHUN MNpU 3aJaHHBIX 3HAYEHUSX
NIEPEMEHHBIX.

BeimonmHaTh  TIpeoOpa3oBaHUs  MEIOTO  BBHIPAKECHHWST B MHOTOUICH
MIPUBEJICHUEM MTOAOOHBIX CJIAraeMbIX, PACKPHITUEM CKOOOK.

BpINONHATE YMHOXXEHHE OJHOYJICHA HAa MHOIOYIEH M MHOIOYJIEHA Ha
MHOT'OYJICH, MPUMEHSATH (POPMYIIbI KBaJpaTa CyMMbI M KBaJipaTa pa3HOCTH.

OcCyIecTBIATh Pa3IOKEHHE MHOTOYWIEHOB HAa MHOXHUTEINA C TOMOIIBIO
BBIHECEHHUSI 32 CKOOKM OOIIEro MHOMXUTENS, TPYIIUPOBKA CJIaraeMbIX,
npUMEHEHUS (POPMYJT COKPAIIEHHOTO YMHOXKECHHUSI.

[IpuMensaTs mpeoOpa3oBaHUsi MHOTOYJICHOB ISl PEHICHUS] Pa3IMYHbBIX
3a/1a4 U3 MaTeMaTUKU, CMEXHBIX ITPEAMETOB, U3 PEAIbHON TPAKTUKHU.

Hcrnonp30BaTh CBOWCTBA CTENEHEH C HATYPAJIBHBIMHM IOKA3ATEISAMM IS
npeoOpa3oBaHUs BBIPAKEHUM.



YpaBHeHUs] M HEPABEHCTBA

Pemars nuHENHBIE ypaBHEHUS C OJHOM IEPEMEHHOW, IPUMEHSS IIPABUIA
Iepexoa OT MCXOAHOTO YpPaBHEHMS K paBHOCWIBHOMY eMy. [IpoBepsts,
ABJIAETCA JIX YUCIIO KOPHEM YpaBHEHUS.

[IpumensTh rpaduyeckre METOIbl PU PEUICHUHU JTMHEHHBIX YPaBHEHUI U
UX CUCTEM.

[TonOupate nmpuMepbl Hap YHUCEN, SBISIOLIUXCS PELICHUEM JHMHEHMHOIo
YPaBHEHHUS C IBYMsI IEPEMEHHBIMH.

Crpouth B KOOPAMHATHOW MJIOCKOCTH T'paUK JMHEHMHOIO YpPaBHEHHS C
JIBYMsI TIEPEMEHHBIMH, MOJB3YSICh I'paMKOM, MPUBOIUTH MPUMEPHI PELICHUS
YpaBHEHUS.

Pemate cuctemsl IByX JMHEMHBIX YPAaBHEHUU C IBYMs IIEPEMEHHBIMU, B
TOM YHCIIe TpadhUIeCKH.

CocTaBnaTe M pelaTh JIMHEWHOE YPaBHEHHE WM CHUCTEMY JIMHEHMHBIX
YPaBHEHUM 10 YCJIOBHMIO 3aJadd, HHTEPIPETUPOBaTH B COOTBETCTBUU C
KOHTEKCTOM 33/J1a4H IOJy4YECHHBIA PE3YJIbTar.

DyHKIMHA

N300paxxaTb Ha KOOpPAMHATHOM MpPSIMONM TOYKH, COOTBETCTBYIOLINE
3aJaHHBIM KOOPAMHATaM, JIy4HM, OTPE3KH, MHTEPBAJIbI, 3alIUChIBATH YUCIIOBBIC
IPOMEXYTKU Ha allre0panyecKkoM sI3bIKE.

OrmeyaTp B KOOPAMHATHOM  IUIOCKOCTM TOYKM IO  3aJaHHBIM
KOOpJMHATaM, CTPOUTh TIpauku JUHEHHbIX (yHKIuA. Crpouth Trpaduk
bynkumm y = [X].

OnuceiBaTh € MOMOIIBIO (PYHKIHMM HU3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMM: CKOPOCTb, BPEMS, PACCTOSAHHUE, II€HA, KOJUYECTBO, CTOMMOCTb,
IPOU3BOIUTEIHLHOCTD, BpeMs, 00bEM paObOTHI.

Haxonutp 3HaueHue pyHKIMH 110 3HAYECHUIO €€ apryMeHTa.

[TonnmaTte rpadguueckuil croco0 NpeACTaBICHHS U aHaIn3a HHPOPMaLIUH,
U3BJIEKaTh M HWHTEPIPETUPOBaTh HHPOpPMALMIO M3 TIpaduKOB peatbHbIX
IIPOIIECCOB M 3aBUCUMOCTEM.

K konmy oOydyeHus B 8 kiacce oOydarolIUNCsS TMOJYyYUT CIETYIOLINE
IIPEAMETHBIE PE3YJIbTATHI:

Yucsia ¥ BBIYUCTICHUA

Hcnonp30BaTh HaYaIbHbBIE MPEICTABICHUS O MHOKECTBE IEUCTBUTEIIBHBIX
9yycen AN CpaBHEHUS, OKPYIJEHHs W BBIYHCICHHUH, M300paxarhb
JNEHUCTBUTENBHBIE YACIIA TOYKAMU HA KOOPAWHATHOU IPSAMOM.

[TpuMeHATh MOHATHE apUPMETHUECKOIO KBAJPATHOTO KOpHS, HAXOIUTh
KBa/IpaTHbIE€ KOPHU, UCHOJb3YSl IPU HEOOXOAUMOCTH KAJIbKYJISATOP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKCHHUM, COICPXKAIIUX KBAApPaTHbIE KOPHH, HCIOIb3YS
CBOIMCTBa KOPHEU.

Hcnonb30BaTh 3aucH OOJBIIMX U MAJBIX YHCEI C TOMOMIBbIO 1€CATUYHBIX
npobeit u creneneit uncia 10.

Anre0panvecKkue BbIpaKeHUsI

IIpuMEHATP TMOHATHE CTENEHH C LENbIM I0KAa3aTelIeM, BBIIOJIHITh
peo0pa30BaHUs BBIPAKEHUM, COAEPKAIIUX CTEIEHU C LEIbIM [T0Ka3aTeIIEM.

BBINOMHATB TOXK/IECTBEHHBIE TPEOOPA30BAHUS PALIMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE IpaBuJI IEUCTBHUI HaJl MHOTOYIEHAMH U aJIreOpandecKuMu ApOOsIMHU.

PacknanpiBaTh KBaApaTHBIN TPEXUIEH HA MHOKHUTEIH.

[TpumensaTs npeoOpa3oBaHus BRIPAKEHUM IS pelIeHUs] pa3IMyHbIX 3a/1a4
U3 MaTEMATHUKHU, CMEKHBIX ITPEAMETOB, U3 PEATbHON IPAKTHUKHU.

YpaBHeHUs] M1 HEPABEHCTBA



PemaTe JMHElHbBIE, KBaPATHBIE YPABHEHUS U PAllMOHAIBHBIE YPAaBHEHUS,
CBOASIIMECS K HUM, CUCTEMBI IByX YPAaBHEHUN C IBYMsI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIENOBAHUS YPABHEHUN U CUCTEM YPaBHEHH,
B TOM 4YHCII€ C MPUMEHEHHEM TrpaUuecKux NpeAcTaBieHUMN (yCcTaHaBJIMBATD,
MMEET JIM ypaBHEHHWE WM CHUCTEMAa YPAaBHEHUM PELICHUS, €CIU HMEET, TO
CKOJIbKO, U MpOYee).

[lepexoauTh OT cmoBeCHOW (OPMYIHPOBKH 3a/lauu K e€ anredpandeckon
MOJENH C IIOMOIIBIO COCTABIEHUS YPAaBHEHHMS WM CHCTEMBl ypaBHEHUH,
UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJayd  ITOJyYECHHBIN
pe3yJbTar.

[IpuMeHATh CBOMCTBAa YMCIIOBBIX HEPABEHCTB IS CPABHEHHUSI, OLEHKH,
pemaTh JIMHEMHBIE HEPABEHCTBA C OJHOM MEPEMEHHON M UX CHUCTEMBI, JaBaTh
rpaduyecKyl0 HWIUTIOCTPALIMI0 MHOKECTBA PEIICHWH HEpPaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

DyHKIMHA

[Tonnmatp 1 UCTIONB30BATh (PYHKIIMOHAIBHBIE TIOHATHUS U SI3bIK (TEPMUHBL,
CUMBOJIMYECKHE O0O3HAUEHUs), ONPEAETATh 3HaUeHUE (QYHKIUHU MO0 3HAYEHUIO
apryMeHTa, OIPEJENIITh CBOMCTBA (PYHKIIMH 110 €€ rpauKy.

CtpouTth rpaguku 35eMeHTapHbIX QYHKIUI BUAA:

y = kix, y = X2, y = X3,y = |X|, Y = VX, OIHCHIBATH CBOIICTBA YHCIOBOIA

dbyHKIIMHU 110 €€ TpaduKy.

K koniy oOydyenus B 9 kjacce oOydarollUiCs TMOJTYYUT CIETYIOLINE
MIPEMETHBIE PE3YIIbTATHI:

Ywucjia ¥ BLIYUCTICHUSA

CpaBHUMBATH U YIOPSIAOYUBATH PAllMOHATBHBIE U UPPALIMOHAIBHBIC YHCIIA.

BreimonHsaTe apudmeTHdeckre MEUCTBUS C PAMOHAIBHBIMU YHCIIAMH,
coueTrass YCTHbIE U TMHUCHBMEHHBIE TPUEMBI, BBINOJIHATH BBIUYUCICHUS C
UPPALMOHAILHBIMU YUCJIAMHU.

HaxonuTe 3HaueHUs CTENEHEHW C MEIbIMM IMOKAa3aTesiIMU U KOPHEW,
BBIYUCIISTh 3HAUCHUS YUCIIOBBIX BHIPAXKEHUM.

OKpyryiaTh JIEeUCTBUTEIbHBIE YMCIIA, BBIMOIHATH MPUKHUAKY pe3yjbTara
BBIYMCIICHUM, OLICHKY YMCJIOBBIX BBIPAKEHUM.

YpaBHeHus] 1 HEPaABEHCTBA

Pemate 1uHENHBIC U KBaJpaTHbIE YpaBHEHUSI, YPABHEHUS, CBOASILIMNECS K
HUM, TIPOCTEHNTIINE NPOOHO-PAIIOHATILHBIC YPaBHEHUS.

Pemate cuctembl IBYX JUHEWHBIX YPAaBHEHUU C JBYMSI MEPEMEHHBIMHU U
CHUCTEMBl JBYX YpPaBHEHHU, B KOTOPHIX OJHO YpPaBHEHUE HE SBISETCA
JIMHEHHBIM.

Pemiath TekcTOBBIE 3aaud  aNTeOpPaMvYeCKUM CIIOCOOOM C TMOMOIIBIO
COCTaBJICHUS ypaBHEHMS WJIM CHUCTEMBbI JBYX YpPaBHEHHH C JBYMS
MepPEMEHHBIMHU.

[TpoBOIUTE MPOCTEUIINE UCCIICIOBAHUS YPAaBHEHUN M CUCTEM YPaBHEHUM,
B TOM 4YHCJIE C MIPUMEHEHUEM rpaduuecKux IpeacTaBieHUN (yCTaHaBIMBATh,
MMEET JIM ypaBHEHUE WJIM CHUCTEMa YPaBHEHHU PELICHUS, €CIH HMEET, TO
CKOJIbKO, U IpoYee).

Pemare nuHelHbIE HepaBEHCTBA, KBaJpaTHbIC HEPABEHCTBA, M300PaKATh
pelieHrne HEPABEHCTB HA YKMCIIOBOM MPSIMOM, 3aMUChIBATh PEIICHUE C MOMOIIBIO
CUMBOJIOB.



Pemiarb cHCTEMBI JIMHEMHBIX HEPABEHCTB, CHUCTEMbI HEPABEHCTB,
BKJIIOYAIOIIUE KBAJpaTHOE HEPABEHCTBO, HM300paKaTh PEUICHHE CHUCTEMBI
HEPAaBEHCTB HA YMUCJIOBOM TMPSAMOM, 3alUChIBaTh PEIICHUE C TOMONIBIO
CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUN PA3IMYHBIX 3a7a4.

DyHKUUHT

Pacno3naBath (yHKIIMU HM3y4eHHBIX BUAOB. [loKa3pIBaTh CXEMaTUYECKH
PAacIoJIOKEHHE Ha KOOPJAMHATHOM TUIOCKOCTH TpadukoB GpyHKu Buga: Y = KX,
y=kx+b,y=k/x,y=ax2 +bx+c, y=x3, y=x, y = |x|, B 3aBucumoct ot

3HaYE€HUU KOA(PPUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIMA.

Ctpouthb 1 n300pakaTh CXeMaTUIECKU TPaPUKU KBAIPATUUHBIX ()YHKIIUMA,
OINKCHIBATh CBOMCTBA KBAAPATUUHBIX (PYHKIIMH MO UX TpaduKam.

PacrioznaBath KBajgpaTHuHyl0 (QYyHKIUIO 10 (Qopmyne, NPUBOIUTH
MPUMEPHI KBAIPATUIHBIX QYHKIIUN U3 pEeaTbHOU KU3HH, (DU3UKU, TEOMETPHUH.

YucsioBble MOC/I€10BATETbHOCTH U NMPOTrPeccHm

PacriozHaBath apudmeTHUecKyl0 M T€OMETPUYECKYI0 MPOrpeccuud Mpu
pPa3HbIX cIOcO0aX 3aIaHUsI.

BbIMIONIHATE  BBIUMCICHUST C HCMOJB30BaHHEM (oOpMyl N-TO 4YJeHa
apuPMETUIECKON 1 TeOMETPUYECKON MTPOrPECCUii, CYMMBI IIEPBBIX N YJICHOB.

N300paxaTh 4j€HBbl IMOCJEAOBATEILHOCTH TOYKAMU HAa KOOPAMHATHOU
IUIOCKOCTH.

Pemate 3agaun, cCBA3aHHBIE C YUCIOBBIMU IOCJIEI0BATEILHOCTSIMH, B TOM
yuciae 3aJaud W3 peajbHOM JKM3HU (C HCIOJB30BAaHUEM KaJIbKYJsATOpA,
U (POBBIX TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
HaunmeHoBanue KouauyecTBo yacos
Ne DJieKTPpOHHbIE (LM poBbIe)
pa3ae/ioB H TeM KonTtpoibHbie IIpakTHyeckue
n/n Bcero oOpa3oBaTejibHbIE pecypchl
nporpaMmmabl padoThI padoThbI
Uucna n
1 BBIYHCIICHHUSL. o5 bubmoreka [IOK
PammonannHeie https://m.edsoo.ru/7f415b90
qucia
5 Anrebpanveckue 97 bubmuotexa [JOK
BBIPAKEHUS https://m.edsoo.ru/7f415b90
3 YpaBHeHUSs U 20 but6mmoreka [JOK
HEpPaBEHCTBA https://m.edsoo.ru/7f415b90
4 Koopaunats! n o4 bub6morexa IIOK
rpaduku. @yHKIUU https://m.edso00.ru/7f415b90
5 [ToBTOpEeHue n 6 bubmmoreka LIOK
00o011ieHue https://m.edsoo.ru/7f415b90
OBLIEE KOJIMYECTBO
YACOB I1O 102 0
I[MTPO'PAMME



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

HayMeHOBaHUE KoaunvecTBo uacon
Ne JiieKTpoHHBIe (L poBbIE)
pa3geyoB u T€EM KonTpoabHbie IIpakTHyeckue
n/n Bcero oOpa3oBaTejibHbIE pecypchl

NpOrpaMmmabl padoThI padoThI
Yucna n

1 BBIYHCIICHUSI. 17 1 bubmmorexa [IOK

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

KBanpatHbie kopHU
Uucna u

5 BEIYHCIICHHUSL. 5 bubmorexa [IOK
Crenens ¢ LeNIbIM https://m.edsoo.ru/7f417af8
MoKasaTeyemM
Anrebpandeckue

3 BBIPAXKEHUS. 5 1 bubmmorexa [IOK
KBanpatusrit https://m.edsoo.ru/7f417af8
TPEXUIIEH
Anredbpandeckue

4 BBIPAXKECHMUS. 15 1 bubmmoreka LIOK
Anrebpanyeckas https://m.edsoo.ru/7f417af8
IpoOb
YpaBHeHUs U

5 HEpaBEHCTBA. 15 1 bu6motexa [IOK
KBanpatueie https://m.edsoo.ru/7f417af8
ypaBHEHUS

6 VYpaBHeHus u 15 1 bubmoreka [JOK

HCpaBCHCTBA.

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



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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CucremMsl
YPaBHEHHI
VYpaBHeHus u
7 - 12 bu6moreka IIOK
p ’ https://m.edsoo.ru/7f417af8
Hepasenctsa
8 OyHKIUH. 5 bubmuorexa [IOK
OCHOBHEIE TOHATHS https://m.edsoo.ru/7f417af8
9 OyHKIUH. 8 bubmoreka [IOK
YucnoBble PyHKIUH https://m.edsoo.ru/7f417af8
10 [ToBTOpEHue u c bu6motexa [IOK
0000111eH1E https://m.edsoo.ru/7f417af8
OBHIEE KOJIMYECTBO
YACOB I10 102

[TPOI'PAMME



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

9 KITIACC

Ne HaumMmeHOBaHUE KoanuecTrBo yacos
JIeKTPOHHBIE (LM poBbIE)
n/ pa3ae/ioB H TEM KonTposabHbie IIpakTHyeckue
Bcero o0pa3oBaTe/IbHbIE pecypchl
I NpOorpaMMbl padoThI padoThI
1 Uucna 1 BEIYUCIICHHUS. 1 1 bubmioreka [IOK
JlecTBUTEIbHBIC YHCTIa https://m.edsoo.ru/7f419d08
VYpaBHeHus u
2 HEPABEHCTBA. YPAaBHEHUS 14 1 bubmorexa HOK
p . 7P . https://m.edso00.ru/7f419d08
C OJTHOU TIEPEeMEHH O
YpaBHeHUS U
3 HepaBeHcTBa. CHUCTEMBI 12 1 Eubmorexa HOK
p o https://m.edso00.ru/7f419d08
ypaBHEHUI
VYpaBHeHus u
4 HepABEHCTRA 16 1 bu6moreka [JOK
P ' https://m.eds00.ru/7f419d08
Hepasenctsa
bu6moreka [JOK
5 o
YHIH 16 1 https://m.eds00.ru/7f419d08
6 YucnoBbie 15 L bubmioreka [IOK
MOCJIEA0BATEIbHOCTH https://m.edso0o.ru/7f419d08
7 [ToBTOpeHue, 0000IICHKE, 18 L bubmotexa [IOK
cUCcTEMATU3AalUI 3HAHUH https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO 102 . 0
YACOB I10 ITPOTPAMME
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