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MMOACHHUTEJIBHAS 3AIIMCKA

Anrebpa SBJISIETCS OJJHUM U3 OTIOPHBIX KYPCOB OCHOBHOTO OOIIEro 00pa3oBaHUs:
oHa obOecrieynMBaeT M3y4YCHUE IPYTUX IUCIUIUIMH, KaK €CTECTBEHHO-HAY4YHOTO, TaK W
T'YMaHUTAPHOTO IIMKJIOB, €€ OCBOSHHE HEOOXOAMMO JIJISI IIPOI0JDKEHHUS 00pa30BaHMs U B
MOBCEIHCBHOM >KM3HU. Pa3BuTHe y 0OydYaronuxcsi Hay4HBIX MPEJICTABICHUNH O
IMPOUCXOXKIEHUH M CYIIHOCTH aire0pandeckux aOCTpakiuid, CIocod0e OTpakKeHUs
MaTeMaTH4YeCKOM HayKOM SBJIEHMM M TIPOILIECCOB B IMPUPOAEC M OOIIeCcTBE, POJHU
MaTeMaTHYECKOr0 MOJICIIMPOBAHUS B HAyYHOM IO3HAHMHM W B MPAKTHUKE CIIOCOOCTBYET
(hOpPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KaYECTB MBIIIJICHUS, HEOOXOAUMBIX JIJIS
ajanTay B COBPEeMEHHOM Iu(ppoBoM odmecTBe. M3ydeHue anreOpsl oOecrieunBacT
pa3BUTHE yMEHUS HAOII0IaTh, CpPaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JNEUCTBUSL W BBIBOJIBI, (opMynupoBaTh yTBepkacHUs. OCBOeHHE Kypca aireOpsl
obecrieunBaeT pa3BUTHE JIOTMYECKOTO MBINUICHUS OOYYarolUXCA: OHU MCIOJIb3YIOT
NEAYKTUBHBIE MW HWHIYKTHBHBIE pacCyXJeHUs, O0O0O0OIIeHHe M KOHKPETHU3AIIUIO,
a0bcTparupoBaHue 1 aHanoruto. OdydeHue aaredpe mpeanoiaraeT 3HaYuTeIbHbIN 00BEM
CaMOCTOSITeIIbHON JICSITEIbHOCTH OOYYarOIIUXCs, MO3TOMY CaMOCTOSITEIbHOE PEIICHUE
3a/1a4 SIBJISIETCS peau3aleil 1eaTeIbHOCTHOTO TIPUHITUIIA 00yUeHHUS.

B crpykrype mporpaMmmsel yaeOHOro Kypca «Anredpa» Ijisi OCHOBHOI'O OOIIETo
00pa3oBaHHsS OCHOBHOE MECTO 3aHHMAIOT COJEPKaTEIbHO-METOAUYCCKUE JIMHUU:
«Hucna v BBIYUCTICHUS, « AITeOpandecKue BhIPaXKEHUs», « Y paBHEHUS 1 HEPABEHCTBAY,
«Dynkium». Kaxnas U3 3TUX COAEPKATEIbHO-METOANYECKUX JIMHANW Pa3BUBACTCS Ha
MPOTSKEHUU TPEX JIET U3YUCHHS! Kypca, B3aUMOJACHCTBYS C APYTrUMU €ro JuHUsMu. B
X0JI€ M3YUYEHHS] Y4eOHOTro Kypca OoOydYarolmUMCsl IPUXOIUTCS JIOTUUECKU PACCYKIaTh,
HCIIOJB30BaTh TEOPETHUKO-MHOXXECTBEHHBIN sI3bIK. B CBA3M ¢ 3TUM B MporpamMmy
y4eOHOT0 Kypca «Anredpa» BKIIOUYEHBI HEKOTOPHIE OCHOBBI JIOTUKU, MPE/ICTABICHHBIC
BO BCEX OCHOBHBIX pazjiejlax MaTeMaTU4YecKoro oOpa3oBaHUS M CHOCOOCTBYIOIIUE
OBJIQJCHUIO OOYYAIOIMMMHUCI OCHOB YHHUBEPCAJIBHOTO MAaTEMaTHYECKOTO  S3BIKA.
ConepxaTeIbHON U CTPYKTYPHOM 0COOCHHOCTBIO YUeOHOr0 Kypca «Anredpay sBisieTcs
€ro UHTETPUPOBAHHBIN XapaKTep.

Conepxanue TUHUU «Yucaa U BBIYUCICHUS» CIYKUT OCHOBOM JIJI TaIbHEUIIIETO
M3yYCHHS MATEMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYAIOIIUXCS JIOTHYECKOTO
MBIIIUICHUS, (OPMUPOBAHUIO YMEHHS TIOJIb30BAaThCS  QJITOPUTMaMH, a TaKkKe
MPUOOPETCHUIO TPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX ISl MOBCEAHEBHOW >KU3HHU.
Pa3BuTre MOHATHS O YHMCIE HA YPOBHE OCHOBHOrO OOIEro oOpa3oBaHUs CBS3aHO C
pallMOHAJILHBIMU M UPPALIMOHAIBHBIMU YHUCIaMHU, (POPMUPOBAHHEM MPEIACTABICHUMN O
JEeUCTBUTEILHOM YHCIIC. 3aBEPILICHUE OCBOCHUS YMCIOBOM JIMHUM OTHECEHO K CPETHEMY
o01eMy 00pa30BaHMUIO.

Conepxxanue IByX alre0OpandeckKux JIMHUM — «AJreOpandyecKkre BBIPOKCHUS» U
«YpaBHEHHs] W HEPABEHCTBA» CHOCOOCTBYET (OPMHUPOBAHUIO Yy OOYHAIOIIMXCS
MaTeMaTHYSCKOTO arapara, HeoOX0JUMOTO JIJIs PEIICHHS 3a/1a9 MAaTEMAaTHKH, CMEKHBIX
MPEAMETOB W TPAKTHKO-OPUEHTUPOBAHHBIX 33/1ad. Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3zoBaHusi y4eOHBI MaTepuai TPYHNIUPYETCS BOKPYT PAMOHAIBHBIX BBIPAKCHHI.
Anrebpa JEMOHCTPHpPYET 3HAUYCHHE MaTEeMaTUKH KakK s3bIKa JUIsl TTOCTPOCHUS
MAaTEMATUYECKUX MOJAEJEN, ONTMCAHUS MMPOLIECCOB U ABJIEHUN peaibHOrO Mupa. B 3anaumn
oOy4eHwus anredpe BXOIIT TakKe JadbHEHIIIee pa3BUTHE AITOPUTMHUYECKOTO MBIIIIJICHUS,
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HEO0OXOIMMOT0, B YAaCTHOCTH, JUIsI OCBOCHMSI Kypca HH(POPMATHUKU, U OBJIAJCHHE
HaBBIKAMHM  JIEMYKTUBHBIX paccyxacHuil. [IpeoOpasoBanue CUMBOJIBHBIX (HOpM
CIIOCOOCTBYET  pa3BUTUIO BOOOpa)K€HHUs, CIIOCOOHOCTEH K  MaTeMaTUYECKOMY
TBOPYECTBY.

Conepxanue (QyHKIIMOHATBHO-TpaQUUECKOW JUHUU HAlEICHO Ha MOJIy4YeHHUe
OoOyJaronMMuUCs 3HaHUM 0 (QYHKIMAX KaK BaKHEHIIeW MaTeMaTuuecKoW MOAENU IS
OMHMCAHUS W HCCIEAOBaHUS pa3HOOOpa3HBIX NPOILECCOB U SIBICHUN B MpUpOJE U
oOmecTBe. M3ydenne Marepuana crnocoOCTBYET Pa3BUTHUIO Y OOYYaIOIIMXCA yMEHUS
UCII0JIb30BaTh PA3JIMYHbIC BBIPA3UTEIIbHBIE CPENICTBA SI3bIKA MATEMATUKH — CJIOBECHBIE,
CUMBOJIMYECKHE, rpapuuecKkre, BHOCUT BKJIaa B (OPMUPOBAHUE TPEICTABICHUN O POJIU
MaTEeMAaTHUKHU B Pa3BUTUHU ITUBWIN3AINH U KYJIbTYPHI.

CornacHo yueOHOMY TUTaHy B 7—9 Kilaccax usydaetcst ydeOHbI Kypc «Anredpay,
KOTOpPBIM BKJIIOYAET CJEAYIOIIME OCHOBHBIE pasfenbl coaepkanus: «Yucna u
BBEIYHCIICHUS», «ANTeOpandecKkue BBIPOKCHUS», «YpaBHEHUS ¥ HEPaBEHCTBAY,
«DOyHKIIUN.

Ha u3ydenue yuebHoro kypca «Anredpa» orsoautcs 306 yacon: B 7 kiacce — 102
yaca (3 yaca B Hezielno), B 8 kiacce — 102 gaca (3 yaca B Heneno), B 9 kinacce — 102 yaca
(3 gaca B HezenO).
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COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucaa v BBIYMCICHUA

Jpo6u 0ObIKHOBEHHBIE U JAECITUYHBIE, TIEPEXO0/ OT OJTHOM (OPMBI 3amucu Apoodeit
K apyrou. lloHsaTtue panvoHanbHOrO 4YuWCia, 3aluCh, CPaBHEHUE, YIIOPSIAOYMBAHUE
palMOHANBHBIX 4KCell. ApudMeTHueckue ACHCTBUS C palMOHAIbHBIMH YHUCIAMHU.
Pemenue 3a1ay u3 peaibHON MPaKTUKKU HA YaCTH, Ha IPOOU.

CreneHb C HaTypajdbHBIM [IOKa3aTeJeM: OIpeleieHne, MpeoOdpa3oBaHue
BBIPDAKCHHI HA OCHOBE ONPEIEICHUS, 3alKMCh OOMbIIMX 4Hces. [IpoueHTsl, 3amuch
NPOLIEHTOB B BHJE JApoOM M JIpoOM B BHUJAE MPOLEHTOB. TpHU OCHOBHBIE 3a/Jaydl Ha
IIPOLIEHTHI, PEIICHNE 3314 U3 PEaJIbHOM ITPAKTHUKH.

[IprMeHeHne IPU3HAKOB JIEIMMOCTH, PA3JIOKEHUE HA MHOXKUTEIN HATYPaJbHBIX
quced.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IpsIMasi U 0OpaTHAsI IPOIIOPLIUOHAIBHOCTH.

AJredOpanyeckue BbIpaKeHUS

IlepeMeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAXKECHUSA C IepeMeHHOM. JlomycTtumsle
3Ha4YeHUs nepeMeHHbIX. [IpencraBiieHUE 3aBUCUMOCTH MEXKAY BEIWYMHAMU B BHJIE
¢opmyibl. Boeruncnenuss no ¢opmynam. IlpeoOpazoBanue OyKBEHHBIX BBIPAKEHUM,
TOKJIECTBEHHO PaBHbIE BBIPAXKEHUS, MpaBUiia MpeoOpa3oBaHusl CyMM U IPOU3BE/ICHUM,
IpaBujia pacKpbITUS CKOOOK M MPUBENCHUS MOJOOHBIX CIIaracMbIX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpHowrieHnsl U MHoOrouwjaeHbsl. CrteneHb MHOrowieHa. CIOKEHHE, BBIYMTAHUE,
YMHOXEHHE MHOTOWICHOB. POPMYIIBI COKPAIEHHOIO YMHOXEHUA: KBAJIpPaT CyMMBI U
KkBagpaT paszHocth. DopMyna pa3HOCTH KBaAparoB. PasiiokeHWe MHOTOYIEHOB HA
MHOKHTEJIH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHHe, KOpEHb ypaBHEHHMs, TpaBuUia MpeoOpa3oBaHUsA YypaBHEHMUS,
PABHOCWJIBHOCTb YPAaBHEHUM.

JluHeniHOEe ypaBHEHHME C OJHOW IEPEMEHHOM, YHMCIO KOPHEW JIMHEHHOIO
YpaBHEHMS, PEIICHHE JUHEWHBIX ypaBHEHUH. COCTaBIICHHE YPaBHEHHUH MO YCJIOBHIO
3a7a4yu. Pelenre TeKCTOBBIX 3aJ1a4 € MOMOIIBIO YPAaBHEHUM.

JIuneiiHoe ypaBHEHHE C JABYMs NEpeMEeHHbIMH U ero rpaduk. Cucrema IBYX
JMHENHBIX YpaBHEHUHN C IBYMs IEpeMEHHBbIMU. Perienre cucteM ypaBHEHUH CriocoOoM
MOACTAaHOBKU. [[puMepsI pelieHns TEKCTOBBIX 33/1a4 C MIOMOIIBI0 CUCTEM YPABHEHHUI.

DyHKUIMHA

Koopaunara toukn Ha mnpsiMoil. UHCIIOBBIE NPOMEKYTKH. PaccTrosHMe Mexay
JIBYMs TOYKAMU KOOPJMUHATHOU IPSIMOM.

[IpsimoyroJibHas cuctema KoopauHat, ocu Ox u Oy. Abciucca v opAMHATa TOYKU
Ha KOOpAWHATHOW muiockocTu. IIpumepsl rpadukoB, 3agaHHbix (popmynamu. YreHue
rpadukoB peanbHbIX 3aBucUMoOcTel. [lonsatue pynkmuu. 'paduk dpynkuun. CBoiicTBa
bynkumii. Jluneiinas yunkmus, e€ rpaduk. 'padux bynkuun y = [x|. I'paduueckoe
pELICHUE JTUHEUHBIX YPABHEHUN U CUCTEM JINHENHBIX YPABHEHUM.

8 KUIACC

Yuciaa v BLIYUCJICHUSA
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KBanpatuslii kopeHs u3 urcia. [lonsarue 06 uppaironaibHOM yncie. JlecaTuunbie
MPUOIIMIKEHUST HUpparMOHAIBHBIX uucen. CBolicTBa apuMETHYECKUX KBaIPATHBIX
KOpHEHN 1 X MPUMEHEHHE K IPeoOpa30BaHUIO YHCIIOBBIX BbIPAKEHUN U BHIYMCICHUSIM.
JleCTBUTENIBLHBIC YHCIIA.

Crenens ¢ uenpIM oKaszaTeneM U €€ ceorictBa. CTaHIapTHAS 3alKCh YKCIIA.

AnreOpandeckue BRIpaKCHUSIAJTre0pandecKue BhIPaKeHus!

KBagpaTHbIil TpEXUIIEH, pa3JI0KEHUE KBAAPATHOTO TPEXUIEHA HA MHOKUTEIIH.

AnrebOpanyeckas Apoos. OCHOBHOE CBOMCTBO anredpanueckoii Apoou. Crnoxxenue,
BbIYMTAHKUE, YMHOXKEHUE, JIeJICHUE anreOpandeckux apooei. PalirioHanbHble BhIpaKeHUS
U UX IIpeoOpa3oBaHue.

VYpaBHeHUs U HEPABEHCTBAY pABHEHNSI M HEPABEHCTBA

KBanpatHoe ypaBHeHHe, (opMmyna KOpHEH KBaapaTHOro ypaBHeHUs. Teopema
Buera. Pemenue ypaBHeHMM, CBOIAIIMXCSA K JMHEWHBIM M KBagpaTHbIM. [Ipocreiimmue
IpOOHO-pallMOHAIbHBIE YPABHEHMUS.

['paduueckass mHTEpHpeTals ypaBHEHUH C JABYMS TMEPEMEHHBIMU U CHUCTEM
JIMHEWHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMU. [ [puMepsI pelieHus: CUCTEM HETMHENHBIX
YPaBHEHH C IBYMS IEPEMEHHBIMHU.

Pemenne TekCcTOBBIX 3aj1a4 alredpandeckum crocooom.

HucnoBble HEpaBEeHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCHMIIBHOCTH HEpAaBEHCTB. JIMHEITHBIE HEPABEHCTBA C OJJHOM NepeMeHHON. CHCTEMBI
JIMHEMHBIX HEPABEHCTB C OJHOM ITIEPEMEHHOM.

OyHKIMNPYHKIUHA

[Tonsitue dynkuuu. OOIACTh ONMpeneseHruss U MHOKECTBO 3HAYCHHN (YyHKIHUU.
CniocoObl 3a1anus PyHKIUH.

I'padux pynkuu. Yrenne cBoMCTB pyHKIMU 110 €€ rpaduky. [Ipumepsl rpadukos
(GyHKLHIA, OTpa)KalOIIUX peAIbHbIE MPOLECCHI.

OyHKIMKY, OMUCHIBAOIIME TPSIMYyI0 HM  OOpaTHYH MpPONOPIHUOHATLHBIE
3aBHCHMOCTH, UX rpaduku. OyHkuun y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pellIEeHNEe YPaBHEHUN U CUCTEM YPABHECHUI.

9 KIIACC

Yuciaa v BIYMCICHUSA

PanmonanpHple 4yMcia, WPpPaLMOHAIBHBIE 4YMCIA, KOHEYHbIE M OECKOHEUYHBIE
JecsITUUHbIE TpoOu. MHOXKECTBO JEWCTBUTEIbHBIX YUCEN, JEHCTBUTENbHBIC YHCIIa KaK
OeCKOHEYHbIE JECATHYHbIE ApoOM. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKECTBOM JCHCTBUTEIIBHBIX YACET U KOOPAUHATHON IIPAMON.

CpaBHeHHME  JEHUCTBUTEIBHBIX  4YHCeNl, apupMeTHyeckue  JACHUCTBUA  C
NENCTBUTEIBHBIMU YUCIIAMU.

Pa3mepsl OOBEKTOB OKPYKAIOIIETO MHUpPA, JUJIUTENbHOCTH IPOIECCOB B
OKPY’KAIOLIEM MUPE.

[Tpubnu>k€HHOE 3HAYEHHE BEIUYMHBI, TOYHOCTb MNpUOIMKEeHUs. OKpyrieHue
yucell. [Ipuknaka u oueHka pe3yiabTaToB BEIYMCICHUM.

YpaBHeHMs U HEPABEHCTBA

JInnenHoe ypaBHeHuUe. Pelienne ypaBHEHUN, CBOASIMXCS K JUHEUHBIM.

KBagpatHoe ypaBHeHue. PelreHne ypaBHEHHH, CBOIAIIMXCSA K KBAJIPATHBIM.
bukBaaparHoe ypaBHeHue. I[Ipumepbl pelieHHMs YpaBHEHUN TPETbEM M YETBEPTOU
CTEIIEHEW Pa3JI0KEHUEM HAa MHOXKHUTEIIN.
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Pemenne napoOHO-pallMOHANBHBIX ypaBHEHUW. PelieHne TEKCTOBBIX 3ajad
anredpandecKuM METOIOM.

VYpaBHeHUE ¢ JByMsI TMEpEeMEHHbIMHM M ero rpaduk. PemeHue cucrem AByx
JIMHEWHBIX YPABHEHUN C IBYMS IEPEMEHHBIMHU. PellieHne cucTteM AByX ypaBHEHHM, OJHO
U3 KOTOpBIX JHMHEIHOe, a Jpyroe — BTOpoi creneHu. I 'paduueckas uHTEpIIpeTaIns
CHUCTEMBI YPABHEHHI C IByMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a/1a4 aareOpanyeckum CrocoOoMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHue nMHENHBIX HEPABEHCTB C OJHOM IepeMeHHOMN. PemieHune cucrem
JMHEUHBIX HEPABEHCTB C OJJHOM nepemeHHoM. KBagpaTHbie HepaBeHCTBA. [ 'paduueckas
MHTEPIIPETALNs HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI IEPEMEHHBIMH.

OyHKIMNPYyHKUUHA

KBanpatnunass ¢ynkuus, e€ rpaduxk u cpoiictBa. I[lapaboma, KoOOpAMHATHI
BEPUIMHBI 11apadOoJIbl, 0Cb CAMMETPHHU MTApa0OJIbI.

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

Yucnossie rocienoBareabHocTHYnc/I0BbIE N0CJIeI0BATEJIbHOCTH U
nporpeccuu

[loHsiTHE YHUCIOBOM MOCIEAOBATEIBHOCTH. 3aJaHHE IOCIEHOBATEIBHOCTU
peKyppeHTHOM dhopmyioii u GopmyIoit n-ro yieHa.

Apudpmernueckass U reoMeTrpuueckas mnporpeccud. PopMmyibl n-ro 4jeHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrPecCuid, CyMMbI IIEPBBIX 71 YICHOB.

N300pakeHne 4wieHOB apu(pMETHUECKON U T€OMETPUUECKOM MPOrpeCCUil TOUKaMHU
Ha KOOpPJIWHATHOM TJIOCKOCTH. JIMHEHWHBIM W HSKCHOHEHIMAIbHBIA POCT. CIIOXKHBIE

IMPOLICHTEI.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOI'PAMMBI
YUYEBHOI'O KYPCA «AJIT'EBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJbTaThbl OCBOEHUS MpOrpamMmbl Y4eOHOTo Kypca «Airedpay
XapaKTEPHU3YHOTCH:

1) naTrpuoTHYecKOe BOCIMTAHME:

MPOSIBJICHMEM MHTEpeca K MPOLIJIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMaTUKH,
LICHHOCTHBIM OTHOIIEHUEM K JAOCTH)KCHHUSAM POCCUMCKMX MAaTeMaTHUKOB M POCCHUHCKOU
MaTE€MaTUYECKOM IIKOJIbI, K MCHOJIb30BAaHUIO 3THX JIOCTHKEHUH B APYrHMX HayKax M
MPUKIATHBIX chepax;

2) rpa:kaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIIOJIHEHHUIO 00SI3aHHOCTEN IpakIaHNHA U peaTu3alliy €ro npas,
IPEJICTAaBICHUEM O MaTeMAaTHMYECKUX OCHOBaX (DYHKIMOHUPOBAHUS PA3IUYHBIX
CTPYKTYP, SIBICHUMN, IPOILIEyp I'PaxkaaHCKOro oOiecTBa (HampuMep, BbIOOPHI, ONIPOCHI),
TOTOBHOCTBIO K OOCYXICHHIO AITHUUECKUX IPOOJEM, CBSI3aHHBIX C MPAKTUUYECKUM
IIPUMEHEHUEM JOCTH)KEHM HAayKH, OCO3HAaHMEM Ba)XHOCTH MOPAJIbHO-3THYECKHUX
IIPUHLUIIOB B JACSITEIBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HA aKTHUBHOE Y4YacTUE€ B pEIIEHWUM MPAKTHYECKUX 3aaad
MaTe€MaTUYeCKOM  HANpPaBICEHHOCTH, OCO3HAHUEM BAXXHOCTH  MaTEMaTUYECKOIO
oOpa3oBaHMsI Ha MPOTSKEHUU BCEM JKU3HU U YCHEIWHON mpodeccuoHambHOM
NEeSATENbHOCTH W PAa3BUTUEM HEOOXOAMMBIX YMEHMH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM HHJUBHUAYAIbHOM TPACKTOPUU OOpA30BaHUS M >KM3HEHHBIX IUIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTH4eCcKOe BOCIIUTAHME:

CHOCOOHOCTBIO K  SMOIIMOHAJIbHOMY M 3CTETHYECKOMY  BOCIPHUSTHUIO
MaTeMaTHYECKUX OOBEKTOB, 3ajay, pELIEHUH, pacCyXIeHUH, YMEHUIO BUICTb
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI'0 O3HAHMA:

OpUEHTaUuel B  JIEATEIbBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAY4YHBIX
NpEJCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKa, IPUPOIBI U
oOlecTBa, IOHMMaHUEM MaTEMaTHYeCKOM HaykKd Kak c¢epbl 4YelI0BEYECKON
NEeSTENbHOCTH, ATAloB €€ pa3BUTHS M 3HAYUMOCTU IS Pa3BUTHUS LIMBWIM3ALUHU,
OBJIAJICHUEM SI3bIKOM MaTEMaTUKH W MAaTeMaTHYeCKOM KyJIbTYpOHl Kak CpeICTBOM
MO3HAHUS MHUpa, OBJIAJCHUEM MPOCTEUIIMMU HaBbIKAMU  MCCIIEOBATEIbCKON
NEeSTENbHOCTH;

6) ¢usuyeckoe BocnUTaHHE, (POPMHPOBAHHUE KYJIbTYPbl 3A0POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJyYms:

TOTOBHOCTBIO IPUMEHATh MATEMAaTUUECKNE 3HAHUSI B UHTEPECAX CBOETO 3/I0POBbSI,
BEJICHUS 3/710pOBOT0 00pa3a U3HU (310pOBOE NMUTAaHUE, COANaHCHPOBAHHBIN PEXUM
3aHATUN U OTAbIXA, peryysipHas pu3ndeckasi akTUBHOCTh), CPOPMUPOBAHHOCTHIO HABBIKA
pediekcuy, MpU3HAHHEM CBOETO MpaBa Ha OMIMOKY M TakOro >K€ MpaBa JAPYroro
YEJI0BEKA,

7) 3K0JI0THYeCKOE BOCIIMTAHME:
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OpUEHTAIlel Ha MPUMEHEHHE MaTeMaTHMYeCKUX 3HAHWM IS peuieHus 3a4ad B
00JacTU COXPAaHHOCTH OKPY)KAIOIIEH Cpe/bl, MJIAHUPOBAHUS MOCTYNKOB M OLEHKU HX
BO3MOXHBIX TIOCJIEJCTBUNA [UIS OKpYXKarolleld cpenbl, OCO3HAHWEM TIJI00AIbHOTO
XapakTepa dKOJOTHYECKUX Mpo0JeM U MyTel UX pelieHus;

8) ajganTanus K HM3MEHSIIOIIUMCSL YCJIOBHMSIM COLMAJILHOW M NPUPOIHOM
cpelbl:

TOTOBHOCTBIO K JICHCTBHSIM B YCIIOBHSIX HEOIPEACIEHHOCTH, MTOBBIIICHUIO YPOBHS
CBOCH KOMIIETEHTHOCTH Yepe3 IMPaKTHYECKYIO NEATEIbHOCTh, B TOM YHCJIE YMEHHE
YUUTBCS Y OPYTUX JIIOJIeH, MpuoOpeTaTh B COBMECTHOW NEATENbHOCTH HOBBIE 3HAHWS,
HABBIKM ¥ KOMIIETEHIIUH U3 OIBITA JPYTHUX;

HEOO0XO0MMOCTHIO B POPMHUPOBAHUN HOBBIX 3HAHUMU, B TOM YHuCIie GOPMYyINPOBAThH
UJeH, TIOHATHUS, TUTIOTE3bl 00 00BEKTAX U SBICHUSIX, B TOM YHUCIIEC paHee HEU3BECTHBIX,
OCO3HaBaTh J1e(PUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYallMIO, BOCHPUHUMATh CTPECCOBYIO
CUTYaLMIO KaK BbI30B, TPEOYIOINN KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMbIE PELLICHUSI
U elicTBUA, (POPMYJIUPOBATh U OLICHUBATH PUCKU U MOCIEICTBUS, POPMUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble 1oruyecKkue 1eMcTBUA:

o BBIABJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKUM MATEMATUYECKUX
O0OBEKTOB, MOHATUHN, OTHOIICHHH MEXIY MOHATUAMH, (POPMYJIHMPOBATH ONPEACICHUS
MOHSITUHM, YCTAHABIMBATh CYLIECTBEHHBIM NMpPHU3HAK KilacCU(UKAIIMU, OCHOBAHUS IS
00001IEHNS U CPaBHEHUS], KPUTEPUH ITPOBOAMMOIO aHAJIN3a;

o BOCIIPUHUMATh, (OPMYJIHpPOBaTH W  MPEoOpa30OBBIBATH  CYXKJCHUS:
YTBEPAUTENbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIIHNE, YCIOBHbIE;
o BBIABJIATH ~ MATEMATUYECKUME  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U

npoTuBopedrss B (aKTaxX, MAaHHBIX, HAOMIOMCHHUSIX W YTBEPKICHHUAX, IpeasiaraTh
KPUTEPHUH JIUTS BBISBIICHUS 3aKOHOMEPHOCTEH 1 IPOTUBOPEYUHIA,

o JIenaTh BBIBOJBI C HWCIIOJIh30BAHUEM 3aKOHOB JIOTHKH, ACTYKTUBHBIX H
WHIYKTHBHBIX YMO3aKIIOUCHUH, YMO3aKIFOUCHUHN 110 aHAJIOTHH;

o pa3OupaTh JOKa3aTeIhCTBA MATEMATHUYECKUX YTBEPKIACHUHN (TIPSIMBbIE U OT
MIPOTUBHOTO), MIPOBOIUTH CaMOCTOSITEIIbHO HECJIOKHBIC JI0Ka3aTeIbCTBA
MaTreMaTH4ecKnX (DaKTOB, BBICTpPAWBATh apPryMEHTAIMIO, TPHUBOJIUTH TPUMEPHl U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE PACCYKICHUS;

o BBIOMpaTh CcHoco0 permieHus: yuyeOHOM 3amauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMpaTh Haubojee MOAXOIAIIUNA C YU4ETOM CaMOCTOSATEIIBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaegoBare/ibCKue 1eiCTBUA:

o MCIIOJIh30BaTh BOIMPOCHI KaK HMCCIENOBATEILCKUI WHCTPYMEHT MO3HAHUS,
(bopMyIHUPOBaTh BOMIPOCHI, (PUKCHUPYIOIIHE MTPOTUBOPEUHE, TPOOTIEMY, CAMOCTOATEIHLHO
yCTaHaBJIMBaTh MCKOMOE M JaHHOE, (OpMHpOBATh THIOTE3Y, apTyMEHTUPOBATH CBOIO
MO3UIINI0, MHEHHUE;
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o MPOBOJIUTH IO CAaMOCTOSATEIBHO COCTABIICHHOMY TUIAHY HECIOKHBIM
AKCIIEPUMEHT, HEOOJIbIIOE  HCCIEAOBAaHME IO  YCTAHOBIEHUIO  OCOOEHHOCTEH
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKY COOOI;

o CaMOCTOSTENbHO (hopMyTupoBaTh 0000IIEHHS U BBIBOJABI 10 pe3yibTaTaM
MPOBEAEHHOTO HAOIIOICHUS, UCCIEAOBaHMS, OICHUBATH JOCTOBEPHOCTH MOJYYCHHBIX
PE3yNbTaTOB, BHIBOJOB M 0000IIECHNI;

o MPOTHO3WPOBATh BO3MOXKHOE Pa3BUTHE IMPOIECCa, a TAKXKE BBHIIBUTATH
MIPEAIOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

. BBISIBJISITH  HEJAOCTATOYHOCTh U M30BITOUHOCTh HH(POpPMAalLMH, JaHHBIX,
HEOOXOAUMBIX JIJIsl pELIEHMS 3a/1a4H;

. BbIOMpaTh, AHAIU3UPOBATh, CHUCTEMATHU3UPOBATH M HMHTEPIPETUPOBATH
uH(GOPMALIMIO Pa3INYHbIX BUIOB U (HOPM MpeICTaBICHHUS;

o BBIOMpAaTh (QOpMYy MpeacTaBiIeHUs HH(DOpMAUUMU W WUIIOCTPUPOBATH
pelaeMble 3a/1a4d CXeMaMu, TuarpaMMaMu, MHOM TpauKoil 1 UX KOMOWHAIUSIMU;

J OLICHMBATh HAJIE&KHOCTh HMH(OpPMALMU MO KPUTEPHUSIM, NPEIIOKEHHBIM

YUUTETIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHMKAaTHBHBIE YHHBEpPCAJbHbIE YueOHbIe 1eHCTBUS:

o BOCIIPUHUMATH U (POPMYIUPOBATH CYKJICHHS B COOTBETCTBHU C YCIOBUSIMHU
U 1IETSIMU OOIIEeHMSI, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PCHHS B YCTHBIX U
MMMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS O XOAY PEIICHUS 3a/1adyd, KOMMEHTHPOBATH
MOJIyYCHHBINH PE3yJIbTaT;

o B X0/ 00CYXJICHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYK/1aeMOM TEMBI,
MpoOJIeMBbI, pPelIaeMON 3aJlayu, BHICKA3bIBATh WJIEU, HAIICJIICHHBIC Ha TMOWCK peIIeHUs,
COTOCTaBIISATh CBOM CYXJICHUS C CYXICHUSAMU JPYyTUX YYaCTHUKOB JHaora,
oOHapy>XHUBaTh pa3Inuue U CXOJICTBO IMO3UIINMA, B KOPPEKTHOU popme hopMyIupoBaTh
pa3HoTJacHsl, CBOM BO3PAKEHUS;

o MIPEACTABIIATH PE3YJIbTATHI PEIICHUS 3a/1a4H, DKCIIEPUMEHTA, UCCIIEIOBaHMS,
MPOEKTa, CaMOCTOSITEIPHO BBHIOMPATh (opMaT BBICTYIUICHHS C YYETOM 3ajad
MIPE3CHTAINNA U OCOOEHHOCTEH ayIUTOPUH;

o MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW W MHAUBUAYAJIHHOM
paboThI pU PEIICHUH YYECOHBIX MAaTEMATUYECKUX 3a]1aY;
o NPUHUMATH 11€JIb COBMECTHOM JEeSATEIBbHOCTH, TUIAHUPOBATH OPraHU3aIIUIO

COBMECTHOI padOThI, pacipenensaTh BUAbl padoT, TOrOBapUBATHCS, 0OCYKIATh MPOIIECC
U pe3yibTaT paboThl, 0000111aTh MHEHHUSI HECKOJIBKUX JTFOJIEH;

o y4yacTBOBaTh B TPyHHoBBIX ¢opMax paboTel (0OCyXKIaeHusi, 0oOMeH
MHEHHUSIMH, MO3TOBbIE€ IITYpMbl W JIpyTH€), BBINOJHATH CBOIO YacTh paboOThl U
KOOPJIMHHUPOBATh CBOU JIEWCTBUS C APYTMMH YIEHAMH KOMaH[bl, OLIEHUBATh Ka4eCTBO
CBOETO BKJIaJia B OOIIMH MPOAYKT MO KPUTEPHsIM, CHOPMYIMPOBAHHBIM Y4aCTHUKAMU
B3aNMOJECHUCTBUA.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA

Camoopranuzamnus:

o CaMOCTOSITEJIbHO COCTaBJIATH IUJIaH, aJrOPUTM pEeLIEHUs 3aJadu (WIH €ro
4acTh), BEIOMpPATh CIOCOO peHieHusl ¢ y4ETOM MMEIONIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEeHTHUPOBATh U KOPPEKTUPOBATH BAapHAHTHI PEUICHUN C y4ETOM
HOBOW MH(pOpMaLIUU.

[okymeHT co3aaH B anekTpoHHon chopme. Ne 5 ot 24.01.2024. UcnonHutens: MNaenosa T.M. r.I’BJTEKTPOHHbIﬁ
CtpaHunua 9 n3 18. CtpaHnua cosgana: 24.01.2024 10:09 =¥ TATAPCTAH



CaMOKOHTpOJIL, AMOIMOHAJbHbIA HHTEJJIEKT:

L BJIaACTDb crocodoaMu CaMOITPOBCPKH, CAMOKOHTPOJIA IIpOoHecCa U pe3yJibTara
pEeUICHUA MaTE€MaTHUYECKOM 3aaa4u,
L MpcaABUACTb TPYAHOCTH, KOTOPBIC MOI'YT BOSHUKHYTD ITPU PCIICHUU 3ada4H,

BHOCUTH KOPPEKTHUBBI B JIESITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, HANJACHHBIX
OIIKOOK, BBISIBJIEHHBIX TPYJHOCTEH;

o OLICHUBATh COOTBETCTBUE PE3yJIbTaTa AEATEIbHOCTH MOCTABICHHON LIEJIN U
YCIIOBUSIM, OOBSICHATh NPUYUHBI JOCTIDKCHHUS WIM HEJOCTIDKEHHUS IIeNId, HaXOJIUTh
OIIUOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI

K koHiry oOyudenus B 7 kjiacce 00y4arouuiicsi HOJIy4UT CIACAYIOIINE TPEAMETHBIC
pEe3yJbTaTHI:

Yucsa v BbIYMCJIEHUS

BrInonHATh, coueTasi yCTHbIE U TUCbMEHHBIC TPUEMBI, apu(PMETUYECKUE TeUCTBUS
C palMOHaIbLHBIMU YUCJIaAMHU.

HaxoauTp 3HaueHUs YUCIOBBIX BBIPAKEHUHN, IPUMEHSITH pa3HOOOpa3HbIE CITIOCOOBI
Y IpUEMBI BBIYUCIICHUS 3HAYEHUN NPOOHBIX BBIpAXKEHUH, COJepKaIIUX OOBIKHOBEHHbIC
U JIECATUYHBIC JPOOHU.

[lepexoguTe OT OOHON (OpMBI 3amMCH 4YMCeNl K Apyrod (mpeoOpa3oBbIBATH
JECATUYHYIO Ip0Obh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B
OCCKOHEUHYIO JICCITUIHYIO JPOOB).

CpaBHUBATH U YIIOPSAJOUYNBATH PALlMOHAIIbHBIE YUCIIA.

OKpyTIJIsTh Yucia.

BpINONHATE NPUKUAKY UM OLIEHKY pEe3yJIbTaTa BBIYMCICHHHN, OLEHKY 3HAYEHUU
YUCJIOBBIX BBIPAKECHUI. BBINOMHATH AEUCTBUS CO CTENEHSIMU C HaTypaJbHBIMU
MOKa3aTeIsIMHU.

[IpuMeHATh TPU3HAKKU JEIUMOCTH, Pa3OKEHHE Ha MHOXKHUTEIU HaTypabHBIX
YHUCel.

Pemiath MpakTUKO-OPUEHTUPOBAHHBIC 3a/lauM, CBS3aHHBIE C OTHOIICHUEM
BEJIMYMH, TMPOMOPLUUOHAIBHOCTHIO  BEJIWYWH, TMPOIEHTAMU, HWHTEPIPETUPOBATH
pe3yabTaThl peIIeHUs] 3a7ad ¢ Y4Y4ETOM OrpaHUYEHUM, CBS3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX 0OBEKTOB.

AsredpanyecKue BbIPAKEHUA

Hcnonp3oBaTh anreOpandecKkyto TEPMUHOJIOTHIO U CUMBOJIMKY, TIPUMEHSTH €€ B
MPOIIeCCEe OCBOCHUS yUeOHOTO MaTepHara.

Haxonuth 3HaueHuss OYyKBEHHBIX BBIPAKCHUW TPU 3aJaHHBIX 3HAYCHUSX
MIEPEMEHHBIX.

BrImoHATh mpeoOpa3oBaHUs IEJ0T0 BBIPAKEHUS B MHOTOWICH IMPUBEICHUEM
MOAOOHBIX CJIaraéMbIX, PaCKpbITHEM CKOOOK.

BBINOMHATH YMHOKEHHE OJTHOWICHA HA MHOTOYJIEH U MHOTOUYJIEHA HA MHOTOYJICH,
MPUMEHSATH (DOPMYJIBI KBaJIpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcymIeCcTBISATh Pa3i0KeHNE MHOTOWICHOB Ha MHOYKUTEH C ITOMOIIBbIO BEIHECEHUS
3a CKOOKHM OOIIero MHOXUTENS, TPYNIUPOBKU ClIaraeMbIX, NpUMEHEHUs (opmys
COKpAIIEHHOTO YMHOKEHHUS.
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[TpumensaTh mpeoOpa30oBaHUs MHOTOUYJICHOB JJISI PELIECHUS Pa3IUYHbIX 3a7a4 U3
MaTE€MAaTHUKH, CMEKHBIX IPEIMETOB, U3 PEAIBHON MTPAKTUKH.

Hcnonb3oBaTh CBOMCTBA CTENEHEW C HATypaJlibHBIMU MOKa3aTeasiMUd s
peoOpa3zoBaHus BHIPAKECHHM.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHeWHbIE ypaBHEHUsS C OJHOW TIEPEMEHHOW, NPUMEHsS MpaBuUiia
nepexoja OT UCXOJHOTO YpaBHEHUSI K PaBHOCWIbHOMY emy. IIpoBepsaThb, siBisieTCs Jn
YHCJIO KOPHEM YPAaBHEHHS.

[IpumensaTe rpaduyueckre METOAbl NMPU PEIICHUHM JIUHEHHBIX YpaBHEHUU U HX
CUCTEM.

[TonOupaTe npUMeEpHI ap YUCEN, ABISIONIUXCS PELIEHUEM JTHHEMHOTO YpaBHEHUS
C IBYMsI IEPEMEHHBIMU.

CTpouTh B KOOPJMHATHOM TUIOCKOCTH Tpa(UK JMHEWHOTO YpaBHEHUS C JABYMS
MEPEMEHHBIMHU, MOJIb3YSICh TPa(pUKOM, IPUBOJUTH TPUMEPHI PELICHUS YPABHEHUS.

Pemate cuctembl ByX JMHEHHBIX YpPaBHEHUN C JABYMsI NEPEMEHHBIMH, B TOM
quciie rpadpu4ecKu.

CocTaBiATh U pelaTh JUHEHHOE YPAaBHEHUE WM CUCTEMY JIMHEWHBIX YpPaBHEHUI
[0 YCJIOBHUIO 3aJaud, WHTEPHPETUPOBaTH B COOTBETCTBUM C KOHTEKCTOM 3aJayu
MIOJIyYEHHBIA PE3YJIbTAT.

DOyHKUIMHA

N300paxaTh Ha KOOPAWHATHOW HPSIMOM TOYKH, COOTBETCTBYIOILKE 33JaHHBIM
KOOpJIMHATaM, JIy4d, OTPE3KH, MHTEPBaJbl, 3alMChIBaTh YHUCIIOBBIE MPOMEXYTKH Ha
anreOpanyecKkoMm si3bIKeE.

OTtmeyaTh B KOOPAMHATHOM IUIOCKOCTM TOYKM IO 33JaHHBIM KOOpIUHATaM,
CTpOUTh rpaduku TMHENHBIX GyHKIMNA. CTpouTh rpaduk GyHKUIUU Y = [X|.

OnuceIBaTh ¢ MOMOILBIO (YHKIHUNA U3BECTHBIE 3aBUCUMOCTH MEXK]ly BEIUUMHAMM:
CKOPOCTb, BpEMsI, PACCTOSHUE, 1I€HA, KOJIMYECTBO, CTOMMOCTh, MPOU3BOAUTEILHOCTD,
BpeMs, 00bEM pabOTHI.

Haxoauts 3HaueHue GyHKIIMH 110 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuii crnoco0 MpeACTaBiICHUS M aHadu3a HHPOPMAIINH,
U3BJIEKATh U MHTEPIPETHPOBATh MH(POpPMALMIO U3 TpaUKOB peaibHbIX MPOLECCOB U
3aBUCHUMOCTEMN.

K koH1y oOyuenus B 8 kiacce o0yyaronuiics MOTy4YUT CIIEIyIOIINE TPEIMETHBIC
pE3yNbTATHI:

Yuciia ¥ BBIYUCTICHUSA

Hcnonb30BaTh HaYadbHbIE MPEACTABICHNUSI O MHOKECTBE JIEHCTBUTENBbHBIX YHCEI
JUIsl CpaBHEHMs, OKPYIJIEHUS M BBIUMCICHUH, M300pa)kaTh ACHCTBUTEIbHBIC YHUCIA
TOYKaMU Ha KOOPAMHATHOM MPSAMOM.

[IpumeHsATh MOHATHE apU(PMETHYECKOrO KBAJAPATHOTO KOPHS, HAaXOJUTh
KBaJpaTHbIE KOPHH, HCIHOJIb3ysS IMPU HEOOXOJUMOCTH KaIbKYJSTOP, BBIMOIHAThH
npeoOpa3oBaHus BBIPAKEHUM, COlepkKalIMX KBaJpaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA
KOpHEM.

Hcnonp30BatTh 3aUCH OOJIBIIMX U MAJIbIX YUCEII C TOMOIIBIO IECATUYHBIX Ipo0Oeit
u creneHel yncina 10.

AJiredpanyeckue BbIpaKeHUs

[IpuMeHATh  MOHATHE CTENEHHM C  ILEJbIM  [10KAa3aTeleM,  BBINOJHATH
npeoOpa3oBaHus BRIPAXKEHUI, COAEPIKAIIUX CTENEHH C LEJIbIM MOKa3aTEeNIEM.
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BBINOMHATE TOXKIECTBEHHBIE MpPeoOpa30oBaHUs PALMOHAIBHBIX BBIPAXKEHUN Ha
OCHOBE MPaBUJI ICUCTBUN HAJ MHOTOWICHAMH U aNre0panyecKuMu ApoOsIMHU.

PacknanpiBaTh KBaJpaTHbIN TPEXUIIEH HA MHOKUTEIIN.

[IpumensTh mpeoOpa3oBaHUsl BBIPAKEHUN I PEIICHHS Pa3IMYHBIX 3a/ad U3
MaTE€MaTUKH, CMEXKHBIX ITPEAMETOB, U3 PEAIbHOW NMPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pewmlate JMHENHBIE, KBAaJpAaTHBIC YPABHEHHS M PpAIlMOHAIbHBIE YpPAaBHEHUS,
CBOJISILIMECS K HUM, CHCTEMBI IByX YPABHEHHM C IByMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTEMIINE UCCIENOBAaHUSI YPABHEHU U CUCTEM YPAaBHEHHI, B TOM
quclie C MpUMEHEHHeM TpaduiyecKuX NpeacTaBiIeHU (ycTaHABIMBAaTh, WMEET JIU
YpaBHEHUE WM CUCTEMA YPABHEHUI PEIICHHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

[lepexonuTh OT cioBecHOU (POPMYITHPOBKHU 3a/1a4H K €€ anredpanyeckoil Moaenu
C NMOMOIIBIO COCTABJICHUS YPABHEHUS WJIM CHCTEMBl YPABHEHHU, UHTEPIIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJ1a4y ITOJYyYEHHBIA PE3YJIbTAaT.

[IpyMEHATh CBOMCTBA YHCIIOBBIX HEPABEHCTB [JII CPABHEHUS, OLICHKH, PEIIaTh
JMHEMHbIE HEPaBEHCTBA C OJHOM NEPEMEHHOM M MX CUCTEMBI, JaBaTh rpapUuecKyro
WJUTIOCTPALIMIO0 MHOXKECTBA PELICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUIMHA

[lonumMaTe M HCMOJIB30BATh (DYHKIIMOHAIBHBIE TOHATUS W S3bIK (TEPMUHBI,
CUMBOJIMYECKUE OOO3HAUEHHUs), ONPEACNATh 3HaueHue (QYHKIUU 10 3HAUYEHUIO
apryMeHTa, OlpeeNsATh CBOMCTBA (YHKIUU MO €€ rpaduKy.

Crpoutsb rpaduku 3I€MEHTapHbIX QYHKUIUN BUJIA:

y=k/x,y=x2,y=x3,y=[x|,y= X, OIICHIBATH CBOICTBA YHCIOBOI GbyHKIIMU 10
e€ rpaduky.

K koHiy oOyuenus B 9 kiiacce 00y4Jarouuiicsi HOJIy4YUT CIACAYIOIIHUE IPEAMETHBIC
pEe3yJbTaTHI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAAOYMBATH PALIMOHAIBHBIE U UPPALMOHAIBHBIE YHCIIA.

BoimonsaTh apudmMeTnueckue AEHCTBUSA C pallMOHAIBHBIMU YHCIIAMH, COYETas
YCTHBIE W TIMCbMEHHBIE IPHUEMBI, BBINOJHATH BBIUUCIEHUS C HUPPAUMOHAIBHBIMU
YU CIIAMM.

Haxoaute 3HaueHUs CTENEHEW C LENbIMU ITOKA3aTENsIMU U KOPHEW, BBIYUCIATH
3HAYEHHS YUCIIOBBIX BBIPAKCHUM.

OKpyryisiTh  AEHUCTBUTENBHBIE 4YHCIA, BBINOJHATH MPUKUAKY pe3ysbTaTa
BBIYMCIICHUI, OLIEHKY YMCJIOBBIX BBIPAXKEHUM.

YpaBHeHUs U HEPABEHCTBA

Pewary nuHEVHBIE U KBAaApaTHbIE YPAaBHEHUS, YPABHEHUSA, CBOJAIIMECS K HUM,
MpocTeline ApoOHO-pallMOHAIbHbIE YPABHEHMUS.

Pemats cucTeMsl 1BYX JTMHENHBIX YPABHEHUN C IBYMs IEPEMEHHBIMU U CUCTEMBI
IBYX YPABHEHUI, B KOTOPBIX OJJTHO YPABHEHUE HE ABISACTCS JIMHEUHBIM.

PemaTe TeKCTOBBIE 3a/1aun anreOpanyeckuM CrocoOOM ¢ MOMOIIBIO COCTABICHUS
YPABHEHHUS UM CUCTEMBI JIBYX YPAaBHEHUMN C IByMs IEPEMEHHBIMU.

[IpoBOAMTE POCTEUIINE UCCIIENOBAHUSA YPABHEHUN U CUCTEM YPaBHEHUH, B TOM
qyucjie ¢ TpUMEHEHHEM TpaduuecKkux MpeacTaBieHuil (yCTaHABIMBATh, HMEET JIU
YPaBHEHUE WM CUCTEMA YPABHEHUI PELICHHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

Pemars nuHeliHbIe HEpAaBEHCTBA, KBaIpaTHbIE HEPABEHCTBA, M300pakaTh peIeHne
HEPABEHCTB HA YMCIIOBOM IIPSAMOM, 3aIIMChIBATh PEIIEHHUE C IIOMOLIBIO CUMBOJIOB.
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Pemarb cucteMbl JTUHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHUE CHUCTEMbl HEPABEHCTB HA YHCIIOBOM
NpSIMOH, 3aITUCHIBATh PEIIEHUE C TIOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPH PEIICHUH Pa3IMIHBIX 3a/1a4.

DOyHKUIMHA

Pacro3naBaTh (QYHKIMHM W3YYCHHBIX BHUIOB. [loka3piBaTh CXeMaTHYECKH
pacrojoXeHNe Ha KOOPAUHATHOM TIIOCKOCTH rpadukoB GpyHKIui Buaa: y = kx, y = kx +
b,y =kix,y=ax2 + bx + ¢, y=x3 y=1Vx y = |x|, B 3aBECHMOCTH OT 3Ha4CHHiI
KO2(PPHUIIMEHTOB, ONMUCHIBATh CBOMCTBA (DYHKITUH.

CtpouTs ¥ H300pakaTh CXEMAaTHYECKU TpapUKU KBAJAPATHUYHBIX (QYHKIIHIA,
OTHCHIBATH CBOMCTBA KBAJIPATUIHBIX (PYHKITUHN IO UX Tpadukam.

Pacno3naBath kBaapaTuHyl0 GYHKIUIO MO ¢GopMylie, TPUBOIUTH MPUMEPHI
KBaJAPAaTUYHBIX (DYHKIMHN U3 PeaTbHOM XU3HU, (U3UKH, TEOMETPHUH.

YucioBble MOC/I€10BATEILHOCTH H IPOrpeccuu

Pacnio3naBaTh apu(pMETHUECKYI0O U T€OMETPUUYECKYIO MPOTPECCUU TPU Pa3HBIX
crnoco0ax 3aJaHusl.

BbBITIONHATS  BBIYMCIICHHS € MCHOJb30BaHWMEM  (QopMysl n-ro  4ieHa
apu(pMeTUYECKON U FeOMETPUUECKON MPOTrPECCHii, CyMMBbI IIEPBBIX N YJICHOB.

N3006pakath WieHbl MOCIEA0BATEIbHOCTH TOYKAMU Ha KOOPAUHATHON TUIOCKOCTH.

Pemate 3a1a4um, CBsI3aHHBIE C YUCIOBBIMU IOCIIEIOBATEILHOCTSIMU, B TOM YHCIIE
3aJlayy U3 peasibHOM KU3HHU (C UCTIOJIb30BAHUEM KAIBKYJIATOPA, IU(POBBIX TEXHOJIOTH).
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TEMATHYECKOE IIJNTAHUPOBAHHUE

7 KIIACC
KoJsmn4yecTBo yacos JJIeKTPOHHBbIE
HaumenoBanue
Ne (uudposbie)
pa3aesioB U TeM Bceer KoHTpoJbHBI IIpakTuyeckun
n/n o0pa3oBaTeJibHbIE
NMPOrpamMMblI e padoThI e padoThbI
pecypcsbl
Yucna u bubmmoreka [JOK
1  BBIUHCICHUSA. 25 1 https://m.edsoo.ru/7f415b9
ParmonanpHbIe Unciia 0
Anrebpandecku bubmorexa LTOK
2 p 27 1 https://m.edsoo.ru/7{415b9
¢ BRIpKEHUS 0
VDaBHEHIS 1 bubmoteka IIOK
3 P 20 1 https://m.edsoo.ru/7{415b9
HEpPaBEHCTBA 0
KooDIMHATLL 1 bubmmoreka [JOK
4 pA 24 1 https://m.edsoo.ru/7f415b9
rpaguku. OyHKIUU 0
oBTODEHIE 1 bu6moreka IJOK
5 p 6 1 https://m.edsoo.ru/71415b9
00o01IeHNe 0
OBIIEE KOJIMYECTBO 102 5 0
YACOB I1O ITPOI'PAMME
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8 KUIACC

KosnuecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBanue
Ne (undposbie)
pa3aesioB U TeM KoHTpoJbHBI IIpakTuyeckun
n/n Bcero o0pa3oBaTeJibHbIE
NMPOrpamMMblI e padoThbl e padoThbI
pecypcsbl
Yucna u bubmmoreka [JOK
1  BBIYKCIIEHUS. 15 https://m.edsoo.ru/7f417af
KBanparusie kopHH 8
Yucma u bubmoteka IIOK
2 BeruuciaeHus. CTeneHp 7 https://m.edsoo.ru/7f417af
C IIEJILIM TTOKa3aTeIeM 8
Anrebpanyecku bubmmorexa [{OK
3 e BhIpaXEeHUS. 5 1 https://m.edsoo.ru/7f417af
KBampaTHbiil TpéxuneH 8
o aﬁ(@fggamecm Bubmorexa IIOK
4 P : 15 1 https://m.edsoo.ru/7f417af
AnreOpanyeckas 3
IpoOb =
He aB;Ei?;eHHH 1 bubmmoreka [JOK
5 P ' 15 1 https://m.edsoo.ru/7f417af
KBagpathsie ]
ypaBHEHUS B
YpaBHeHUs U bubmmoreka [JOK
6  HEpaBEHCTBA. 13 https://m.edsoo.ru/7f417af
CucreMbl ypaBHEHUN 8
YpaBHeHus u bubmotexa [JOK
7  HEpaBEHCTBA. 12 1 https://m.edsoo.ru/7f417af
HepaBeHnctsa 8
F— bu6moreka IJOK
8 JHICIHH. 5 https://m.edsoo.ru/7f417af

OCHOBHBIE MTOHATUS

]
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OyHKIMH.

bu6mmoreka [JOK

9 https://m.edsoo.ru/7{417af
Yucnosble QyHKITUH 2
ToBTODCHIE 1 bu6mmoreka IJOK
1 P 6 https://m.edsoo.ru/7{417af
0000111eHNE 2
OBILIEE KOJIMYECTBO 102
YACOB I10 I[TPOT'PAMME
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9 KJIACC

KosnuecTBo 4acoB JJIeKTPOHHbIE
HaumenoBanu
Ne (undposbie)
€ pa3esioB U TeM KoHTpoJbHBI IIpakTHyeckun
n/n Bcero o0pa3oBaTeJibHbIE
NMPOrpamMMblI e padoThbl e padoTbI
pecypchbl
Yucna u
S bubmoteka [JOK
] P ' 9 https://m.edsoo.ru/7f419d0
JleficTBUTENBHBIC 2
qucia =
e aBeZII;iiI;eHH}I 1 bubmmoreka [{OK
2 P i . 14 1 https://m.edsoo.ru/7f419d0
VYpaBHeHus ¢ OTHOU 3
IIEPEMEHHOU -
YpaBHEHUS U bubmorexa [JOK
3  HepaBEeHCTBA. 14 1 https://m.edsoo.ru/7{419d0
CucreMpl ypaBHEHUN 8
VYpaBHeHus u bubmmoreka [JOK
4  HepaBeHCTBA. 16 1 https://m.edsoo.ru/7f419d0
HepaBeHnctra 8
bu6moreka IJOK
5 OyHKIIUN 16 1 https://m.edsoo.ru/7f419d0
8
YHCIOBLIE bu6morexa IJOK
6 15 1 https://m.edsoo.ru/7f419d0
MOCJIEI0BATEITLHOCTH 3
0606 EEETeOpeHHe’ bubmmoreka [JOK
. ’ 18 1 https://m.edsoo.ru/7f419d0
CUCTEMaTH3aITs 2
3HAHUU -
OBIIEE KOJIMYECTBO 102 6 0
YACOB 11O ITPOI'PAMME
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