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MNOACHUTEJIBHASA 3AIINCKA

Anrebpa SBIISI€TCS OJHMM U3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIEro
oOpa3oBaHMs: OHa 00ECTIEUNBAET U3YUCHHUE APYTUX AUCLHUIUINH, KaK €CTeCTBEHHO-
HAy4YHOTO, TaK M TYMaHUTAPHOTO IMKIOB, €€ OCBOCHHE HEOOXOAMMO IS
IPOJIOJDKEHHS 00pa30BaHMsl M B TIOBCETHEBHOM JKU3HU. Pa3BuTie y o0ydaronmxcs
HAYYHBIX TPEACTABICHHA O NPOMCXOXKACHUU H CYINIHOCTH airedpandecKux
abcTpakiuii, cnocobe OTpakeHUs MaTeMaTUYECKOM HAYKOM SIBIICHUHN U MPOILIECCOB
B IpUpoje U OOIIeCTBE, POJIM MAaTEMAaTHUYECKOTO MOJCIUPOBAHUS B HAyYHOM
TIO3HAHWHU U B MIPAKTUKE CIIOCOOCTBYET (POPMUPOBAHHIO HAYYHOTO MHPOBO33PCHUS
¥ KayecTB MBIIUICHUS, HEOOXOUMBIX JUIS aJlalTalliil B COBPEMEHHOM LU(PPOBOM
obOmiectBe. M3ydenne anreOpbl oOecrneunmBaeT pa3BUTHE YMEHHUS HAOIIOAATh,
CpaBHUBAaTh, HAXOJIUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTHYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOHM JICWCTBHSI W BBIBOJIBI,
dopmynupoBath yrBepxkaeHus. OCBOeHHE Kypca anreOpsl 00ecreunBaeT pa3BUTHE
JIOTHYECKOTO MBIIUICHUSI OOYYaIONIMXCS: OHU HCIONB3YIOT JEAYKTUBHBIC W
WHIYKTUBHBIE PACCYXKACHHUS, 0000IICHNE M KOHKPETH3AIMI0, a0CTparupoBaHue u
ananoruto. OOydyeHue  anrebpe  mpeanmonaraeT  3HAYUTEIBHBIA  O0BEM
CaMOCTOSITEIBHOW  JICATEIHOCTH OOYYaIONIMXCS, II03TOMY CaMOCTOSITEIIBHOE
pellIeHre 3a/1a4 SBIISICTCS pealn3alneil eaTeIbHOCTHOTO MIPHHIUITA 0O0YYCHUSI.

B crpykType mnporpammbel y4eOHOTO Kypca «Ainredpa» Ui OCHOBHOTO
o0mrero 0oOpa3oBaHUsi OCHOBHOE MECTO 3aHHMAIOT COJIEPKATEIHHO-METOINICCKIE
nuHuK: «Yucna U BBIYHUCICHUS», «ANTeOpandecKie BhIPaKEHHS», «YPaBHEHHS U
HepaBeHCTBa», «DyHkimmy. Kaxngas w3 3TUX CcoAepiKaTelbHO-METOJHYECKIX
JIMHUH pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET M3YYEHUs Kypca, B3aUMOACUCTBYS C
JIPYTUMU €ro JIHMHUSMHU. B Xoze u3ydeHuss y4eOHOro Kypca OOy4aromumcst
NPUXOAUTCS JIOTHYECKU PACCYXkIaTh, MCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIH
sS3bIK. B CBs3M € 3TUM B mporpaMmy ydeOHOro Kypca «AinreOpay BKIFOYCHBI
HEKOTOPBIE OCHOBBI JIOTHKH, IIPEICTABICHHBIE BO BCEX OCHOBHBIX pa3zienax
MaTEMaTUYECKOTo 00pa30BaHUsS U CIIOCOOCTBYIOIIUE OBIAJCHHUIO O0YJarOITUMUCS
OCHOB  YHHBEPCAIBHOIO  MaTeMaTW4deckoro s3bika. CojaepikKaTelnbHOW |
CTPYKTYPHOH OCOOCHHOCTBIO Y4eOHOro Kypca «AunreOpa» SBISETCS €ro
WMHTETPUPOBAHHBII XapaKTep.

Conepxanue yuHHH «Yucna W BBIYUCICHUS» CIYKHT OCHOBOW JUIS
JTABHEHIIET0 M3YYCHUS MATEMaTHKH, CIOCOOCTBYET Pa3BHTHIO Y OOYYArOIIUXCS
JOTHYECKOTO MBIIUICHHSI, (JOPMUPOBAHUIO YMEHUS MOJB30BAThCS ATOPHUTMAMHU,
TaKKe MPUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX ISl TOBCEAHEBHON
HU3HU. PazBuTHE MOHATHUS O YKCIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
CBSI3aHO C PAlMOHAIBHBIMH M HWPPALMOHANBHBIMU YHUCIAMH, (OPMUPOBAHUEM



IPEACTABICHU O JEHCTBUTEIBHOM 4YHCIE. 3aBEPUIEHUE OCBOCHHUS YHUCIOBOM
JIMHUY OTHECEHO K CpeaHeMy 001IeMy 00pa30BaHMIO.

Copeprkanue AByX anreOpandecKux JIMHAN — « ATeOpandecKue BhIPAKEHUSD)
U «YpaBHEHMSI U HEPABEHCTBa» CIIOCOOCTBYET (hOPMHUPOBAHUIO Y OOydaromuxcs
MaTEMaTHUYECKOI0 amnmnapara, HeoOXOJUMOTro IJsl PELIEHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TPEAMETOB U MPaKTUKO-OPUEHTUPOBAHHBIX 3anad. Ha ypoBHe
OCHOBHOTO 00IIero o0pa3oBaHUsA Y4eOHBIM MaTepuall TPYHIUPYETCS BOKPYT
palMOHAaIbHBIX BBIpaKEHUH. AnreOpa JEMOHCTPUPYET 3HAUEHUE MAaTEMaTHUKU Kak
A3bIKa JUISL TOCTPOEHUS MaTeMAaTUYECKUX MOJENEeH, OINMCAaHUS IPOLECCOB U
SBJIEHUN peanbHOro Mupa. B 3agaunm oOydeHust anreOpe BXOASAT TaKKe
JaNbHEWIee pa3BUTUE AJNTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HH(DOPMATUKH, U OBJAJCHUE HaBBIKAMU
JNEAYKTUBHBIX paccyxkaeHuil. [IpeoOpa3zoBaHue CUMBOJIBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPAXKEHUsI, CHOCOOHOCTEN K MAaTEMATUYECKOMY TBOPUYECTBY.

Conepxanue (pyHKIIMOHATBHO-TPA(UUIECKON JIMHUU HALIEJICHO Ha MOJIy4YCHHE
oOy4armuMucs 3HaHUM 0 (PyHKUIMAX Kak BaKHEWIIEH MaTeMaTH4eCKONW MOJeNu
JUIS OTIMCAHUS M UCCIIEIOBaHMS Pa3HOOOPa3HbIX MPOIECCOB U SBJICHUN B MPHUPOJIE
u oduectBe. M3yueHne martepuana CHocOOCTBYET Pa3BUTHIO Yy OO0y4aromuxcs
YMEHHMSI UCNOJIb30BaTh Pa3JINYHbIC BHIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CJIOBECHBbIE, CHMBOJIMYECKHE, TpaduyecKkue, BHOCUT BKJIaJ B (OPMUPOBAHHE
NPEJICTAaBICHUN O POJIM MAaTEMATUKH B PA3BUTUU LIMBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMYy IUIaHy B 7-9 Kkjaccax u3ydaercs Y4yeOHBIH Kypc
«Anrebdpa», KOTOPbIM BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COAECpPKAHUS:
«Yucna W BBIUMCIEHUA», «AIreOpanyeckue BbIPAXEHUS», «YpPaBHEHUS U
HEPAaBEHCTBA», « DYHKIIHI.

Ha u3yuenue yueOHoro xypca «Anredpa» orsoautcs 306 gacos: B 7 Kiacce
— 102 4aca (3 ygaca B Henento), B 8 kiacce — 102 ygaca (3 yaca B Henenwo), B 9
kiacce — 102 yaca (3 yaca B HefieINi0).



COJEPKXAHUME OBYUYEHUA
7 KUIIACC

Yucsia ¥ BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JECATUYHBIE, NIEPEXO] OT OJHOM (OPMBI 3aIUCH
npobeit k apyroi. lloHATne panMOHaIBHOIO YHMCHA, 3alMCh, CpPaBHEHUE,
yIOPSAOYMBAaHUE  PALMOHANBHBIX — 4Yuced. Apudmernyeckue JEHUCTBUS C
palMOHAIBHBIMUA 4MCIIaMU. Pelenue 3aaad U3 peaJlbHOW NPAKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeJieM: ONpENEIICHUEe, IMpeoOpa3oBaHUE
BBIPQXEHUI HA OCHOBE OIPENEICHUs], 3auch 00JbINX yncen. IIponeHTsl, 3anuch
IPOLEHTOB B BUJE ApoOU U OpoOH B BUJAE MPOLEHTOB. TpH OCHOBHBIC 33Jla4H Ha
IIPOLICHTHI, PEILICHNE 33724 U3 PEaJIbHOU ITPAKTUKH.

[IpumeHeHne TNpPU3HAKOB  JCIMMOCTH, pPAa3lIOKCHUE Ha  MHOMKUTEIU
HaTypaJbHbIX YUCEIL.

PeanpHble  3aBucMMOCTH, B TOM 4YHClIe TmpsMas u  oOpaTHas
IIPONIOPLIMOHAIBHOCTH.

AJireOpanyeckue BbIpaKeHUs

[IlepemeHHBIEC, YNCIOBOE 3HAUYECHUE BBIPAKEHUs C IIepeMEHHOM. [lomycTuMble
3HA4YCHMs IepeMeHHbIX. [IpencTaBiieHne 3aBUCUMOCTH MEKy BEJIMYMHAMU B BUJIE
¢dbopmyiel. Beruucienus no ¢popmynam. [IpeodbpazoBanue OyKBEHHBIX BBIPAKEHUH,
TOKJECTBEHHO paBHBIC BBIPAKEHUS, INpaBWia NPeoOpa3oBaHUs CyMM H
IIPOM3BENICHUH, PaBUjIa PACKPBITUS CKOOOK U IPUBEIEHUS IIOJJOOHBIX CIaraeMblX.

CBOMCTBA CTENEHU C HATyPAIbHBIM I0KA3aTEIIEM.

OpnHounensl u MHOrousneHsl. CreneHp MHoOrouneHa. Cio)keHue, BBIYUTAHUE,
YMHOXXEHHE MHOTOWICHOB. DOpMynbl COKpPAIIEHHOTO YMHOXKEHMS: KBaJpaT
CyMMBl M KBagpar pasHoctu. Popmysia pa3sHOCTM KBaAparoB. Pasmoxenue
MHOTOWICHOB Ha MHOXUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb ypaBHEHHUs, NpaBuia MpeoOpa3oBaHUs YypaBHEHHUS,
PAaBHOCHWJIBHOCTb YPABHEHUM.

JIuHeliHOE ypaBHEHME C OJHOM IIEPEMEHHOW, YHCIO KOpPHEHU JIMHEWHOTO
YPaBHEHUS, pELIECHUE JIMHEHWHBIX ypaBHeHuM. CoOCTaBICHUE YpAaBHEHUH IIO
YCIIOBHIO 3a7ja4M. PelieHne TeKCTOBBIX 3a71a4 C TIOMOILBI0 YPABHEHH.

JluneitHoe ypaBHEHHE C JABYMs MEPEMEHHBIMU U ero rpaduk. Cucrema IByX
JMHEWHBIX YPAaBHEHHMM C JByMs NEpPEMEHHBIMU. PemieHue cucrem ypaBHEHHU
CcrocoOboM NOACTaHOBKM. IIpumephl pelieHuss TEKCTOBBIX 3ajady C IIOMOIBIO
CHCTEM ypaBHEHHM.

DyHKIMHA



Koopaunara Touku Ha npssMou. UucnoBele TpOMEXYTKU. PaccTosiHne Mexay
JABYMsI TOUKaMU KOOPAUHATHOM IIPSAMOM.

[IpsimoyronbHas cucrema kKoopauHat, ocu Ox u Oy. AGcrucca U opAuHaTa
TOUYKH Ha KOOPJMHATHOM I10cKocTH. [IpumMepsl rpadukos, 3a1aHHbIX (hOpMyIaMH.
Urenune rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue ¢ynkuuu. [paduk
¢ynkun. CpoiictBa ¢pynkuuii. Jluneitnas ¢pyukuus, e€ rpadux. I'paduk Qynkunn
y = [x|. I'paduueckoe perieHve IMHEWHBIX ypaBHEHUW U CHCTEM JIMHEMHBIX
YPaBHCHUU.

8 KUIACC

Yucna v BBIYMCICHUA

KBanpartuelii kopeHp u3 uuncina. [loHsTue 00 UpPpaLUMOHATIBLHOM YHUCIIE.
JlecsiTuuHble TPUOIMKEHUST UppallMOHaIbHbIX yKces. CBolicTBa apu(MEeTHYECKUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHUE K IIPE0OPAa30BAHUIO YUCIOBBIX BBIPAXKEHUN
Y BBIUHCJIEHUSM. J|eHCTBUTENBHBIE YUCIIA.

CrerneHb ¢ LEbIM IMOKa3aTeNneM U €€ cBoricTBa. CTaHAapTHAS 3alUCh YHACIA.

AnreOpanyeckre BbIpaXeHUSAJredpandeckue BbIPaKeHHUs

KBagpaTHbIli  TpEéXuneH, pasloKEHHE KBAAPATHOIO  TPEXWIEHA  Ha
MHO>KUTEIIN.

Anrebpandeckast J1poob. OCHOBHOE CBOWCTBO ajlreOpanmveckor JapoOwu.
CrnoxxeHue, BbIUWTAHUE, YMHOXECHHUE, JEJICHUE alreOpanyeckux ApoOeH.
PanmonanbHbie BbIpa)KEHUS U UX IPE0Opa3oBaHue.

YpaBHEHUS 1 HEPABEHCTBAY pABHEHUS M HEPABEHCTBA

KBanparHoe ypaBHeHue, (opMmyna KOpHEH KBaJpaTHOIO YpaBHEHHS.
Teopema Buera. Pemenne ypaBHeHMM, CBOASIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
ITpocreiimme ApoOHO-pallMOHATIbHBIE YPABHEHUS.

I'padmueckas uHTEpIpETALIMS YPABHEHUN C JBYMS] IIEPEMEHHBIMU U CUCTEM
JIMHENHBIX ypaBHEHUN C JBYMs IIepeMEHHbIMU. lIpumepsl pemieHus cucreM
HEJIMHENHBIX YPABHEHUI C IBYMS IEPEMEHHBIMU.

Pemenre TekCTOBBIX 337249 anreOpandecKuM CIiocoOoM.

HucioBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OAHOM NEPEMEHHOM.
PaBHOCHMIIBHOCTE HEpaBeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

OyHKIMHPYHKIUHA

[Tonsitue ¢ynkmuu. OOnacTs ONpEAENeHUss MU MHOXECTBO 3HAYEHMH
¢ynkun. CrnocoObl 3aaaHust PyHKIIHA.

I'paduk ynkuuu. UYrenue cpoiictB pynkuun mo e€ rpaduky. Ilpumeps
rpadukoB QyHKIMIA, OTpAKAIOIIUX peaTbHbIE MPOIECCHI.



OyHKIIMU, OMHUCHIBAIOIINE TPSIMYI0 H OOpaTHYIO MPOIMOPIMOHAIBHEIC
3aBHCHMOCTH, UX rpaduku. ®yukimn y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pelIeHUE YPABHEHUN U CUCTEM YPABHEHHUM.

9 KJIACC

Yucna v BBIYMCICHUSA

PanmonanbHbie 4ncna, UppallMOHAIBHBIE YUCIIA, KOHEYHbIE U OECKOHEUHBIE
JecsTHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHUCEN, ACUCTBUTEIbHBIC YHCIIA
KaKk OeCKOHEUHbIe JAecSITUYHbIe aApoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBHE
MEXy MHOXKECTBOM JIEUCTBUTENBHBIX YHCEI U KOOPAUHATHOMN MPSIMOMN.

CpaBHEHME JICHCTBUTENIBHBIX 4YHCEN, apu(MeTHyecKkue JeWCTBUA C
JEHCTBUTEIbHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKpY’KAIOLIErO0 MHUPA, UIUTEIBHOCTH IPOLECCOB B
OKPY’KaroIlEeM MHpE.

[TpuOam>x€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NMPpUOIMKeHUs. OKpyTrieHue
yucell. [Ipuknka 1 oneHka pe3ynbTaToB BIYNCICHUN.

YpaBHeHMS U HEpaBeHCTBA

JInnelinoe ypaBHeHUE. Pemenne ypaBHEHUM, CBOAAIIMXCS K JINHEMHBIM.

KBagpatHoe ypaBHeHue. Pemienue ypaBHEHUH, CBOASAIIMXCA K KBAJPATHBIM.
bukBagpatHoe ypaBHeHue. [IpuMepsbl pelieHUus ypaBHEHUN TPEThEU U YETBEPTOMU
CTEIICHEU PA3JI0KEHUEM HA MHOKUTEIIN.

Pemenne npoOHO-panMoHaIbHBIX ypaBHEHUN. PelieHne TEKCTOBBIX 3aj1ad
areOpanvdecKuM METOI0M.

VYpaBHeHHE ¢ ABYMs NEPEMEHHBIMU U €ro rpaduk. PemieHue cuctem IBYX
JIMHEWHBIX YPABHEHUH C IBYMS IIEPEMEHHBIMU. PellleHne CUCTEM IBYX YPaBHECHUM,
OJIHO U3 KOTOPBIX JIMHEWHOE, a JApyroe — BTopoil creneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHHUN C IBYMs IEPEMEHHBIMM.

PemeHue TeKCTOBBIX 3a71a4 aare0panyeckuM criocoooMm.

UYucoBble HEPABEHCTBA U UX CBOWCTBA.

Pemenue NMHEWHBIX HEPABEHCTB C OJHOW IepeMEeHHOHW. Permienue cucrem
JMHEWHBIX HEPABEHCTB C OAHOW IepeMeHHOW. KBagpaTHele HepaBeHCTBa.
['padmyeckas uHTEpHpeTalnyds HEPABEHCTB M CHCTEM HEPaBEHCTB C JBYMs
IIEPEMEHHBIMU.

OyHKIMNPYHKIUHA

KBanpatuunas Qynkuus, €€ rpapuk u cBoiictBa. IlapaOosa, koopanHaThI
BEpPILMHBI 1apadoJIbl, OCb CAMMETPUHU NapadOJIbL.

I'padukn Gpyaxmmit: y =kx, y=kx + b, y=k/x, y=x3, y =Vx, y = [x|, u ux
CBONCTBA.



Yucnosele  mociaenoBaTEIbHOCTUYUHMCIAOBBIE  MOCTEAI0BATENbHOCTH M
Nporpeccuu

[loHATHE 4YHCIIOBOM IOCIEAOBATEIBHOCTU. 3aJaHUE TIOCJIEIOBATEIIBHOCTH
pekyppeHTHOH popMyoit u hopMysIoH 1-ro WiIeHa.

ApudmeTrnueckas U reoMmerpuueckas nporpeccuu. Qopmyibl n-ro 4jieHa
apu(MeTHYECKON U TEOMETPUUYECKOM MPOTrPeCcCHii, CyMMBI TIEPBBIX 7 YJICHOB.

N300paxeHne 4YIEHOB apU(PMETHUECKON U T€OMETPUUYECKOW MPOTPECCHA
TOYKaMHU Ha KOOPAWHATHOM IUIOCKOCTH. JIMHEMHBIM W 3KCIOHEHUHUAIBHBIA POCT.
CIoHBbIE NPOLIEHTBHI.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TTPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpaMmbl y4yeOHOro Kypca
«Anrebpa» XapaKkTepU3yIOTC:

1) naTpuoTHYecKoe BOCIMTAHHE:

IpOSIBIEHUEM MHTEpeca K MPOLIIOMY M  HACTOSIIEMY POCCHMCKON
MaTeMaTUK{, ILEHHOCTHbIM  OTHOLIEHUEM K  JIOCTMXKEHUSM  POCCHMCKHUX
MaTEMaTHUKOB U POCCUMCKONW MAaTeMaTU4YEeCKOM IIKOJIbl, K HCIIOJIb30BAHUIO ITHX
JOCTHKEHHUM B IPYTHX HayKaX U MPUKIAIHBIX cepax;

2) rpa:xIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBIIIOJHEHUIO O0S3aHHOCTEN IpakAaHWHA U peau3aliu ero
opaB, IMpPEACTAaBICHUEM O MaTeMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUSA
pa3IMYHBIX CTPYKTYP, SBJIEHUH, MPOLEAYp Ipa’kKIaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXJICHUIO ATHUECKUX MPOOJIEM, CBI3aHHBIX
C TPAaKTHYECKUM MPUMEHEHHEM JOCTWKEHUI HAayKH, OCO3HAHHEM Ba)KHOCTU
MOpPaIbHO-3TUUECKUX PUHIUIIOB B IEATEIBHOCTH YUEHOTIO;

3) Tpy/10BOE BOCIIUTAHHUE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4yacTHE€ B PpEUICHHMHM NPAKTHUYECKUX 3a]ad
MaTeMaTHUYeCKON HaIlpPaBJICHHOCTH, OCO3HAHHWEM Ba)XHOCTH MaTEMaTH4YE€CKOIrO
o0pa3oBaHMsl HA MPOTSIKEHUM BCEW KU3HU JJIs YCHEUIHOM Npo¢eCCUOHAIbHOU
NEATEIIbHOCTY M Pa3BUTUEM HEOOXOJIMMBIX YMEHHUH, OCO3HAaHHBIM BbIOOpPOM H
IOCTPOECHUEM MHIAUBUAYAIbHON TPACKTOPUHU OOPa30BaHUS U )KU3HEHHBIX IIJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) 3cTeTn4ecKoe BOCIUTAHHUE:

CHOCOOHOCTBIO K OSMOLMOHAJIBHOMY M  3CTETUYECKOMY BOCHPHUSATHIO
MaTEMaTHYECKUX OOBEKTOB, 3a/ay, PELICHUM, PacCyX ACHHH, YMEHHUIO BUJAETH
MaTeMaTHYeCKHUEe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 IO3HAHUSA:

OpUEHTAIlel B JESATEIIbHOCTH Ha COBPEMEHHYI0 CHCTEMY Hay4HBIX
IPEJICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MaTEMaTUYECKOW HAyKH Kak cQepbl 4YellOBEYECKOU
JESITEIbHOCTH, ATAoOB €€ Pa3BUTHS M 3HAYMMOCTH JUISl Pa3BUTHS LUBUIIM3AIUH,
OBJIAJICHUEM SI3bIKOM MAaTEeMAaTUKH M MaTeMaTUYECKOW KyJIbTypOil Kak CpeACTBOM
NO3HaHUS MHpA, OBJAJECHHUEM NPOCTEMIIMMHU HaBbIKAMH HCCIIEI0BATENbCKON
NESITEIIbHOCTH;



6) ¢usuueckoe BocnuTaHHMe, (OPMHPOBAHHE KYJbTYPbl 310POBbS H
IMOLMOHAJIBHOTO 0JIArONOJTyYus:

TOTOBHOCTBIO MPHUMEHATh MaTeMaTHUYECKHWE 3HAHUS B HHTEPECax CBOETO
3I0pOBbs,  BEIEHUs  37J0poBOro oOpa3a JKM3HM  (340pOBOE  NHUTAHUE,
cOaaHCUPOBAaHHBIA PEXUM 3aHATUA M OTAbIXA, peryisipHas ¢uzndeckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediexkcuu, NpU3HAHHEM CBOETO
paBa Ha OMIMOKY U TAKOT'O JKe IpaBa JAPYroro 4yeaoBeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHHUE:

OpHEHTAallMe Ha MPUMEHEHNE MaTeMaTUYeCKUX 3HAHUM Ui pelieHus 3aiad
B 00JIACTM COXPaHHOCTH OKpY)KaIOWIEH Ccpelpl, IUIAaHUPOBAHUS IOCTYIKOB H
OLICHKM WX BO3MOKHBIX TMOCJEICTBUN MJII OKPYKAIOMIeW Cpelbl, OCO3HAHHEM
rJ100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U MTyTEeH WX PEIICHHUS;

8) ajanTauusi K U3MEHSIOIMMCS YCJIOBHSIM COLMATBHOW U NMPUPOIAHOI
cpeabl:

TOTOBHOCTBIO K JCWCTBUSM B YCJIOBHUSX HEONPEACNEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTU Y€pe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUThCA y OPYTHX JIOACH, MpuoOpeTaTh B COBMECTHOM IESATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHLIMHU U3 ONbITA IPYTHUX;

HEOOXOIUMOCTBI0O B  (OPMHPOBAHMM HOBBIX 3HAHWH, B TOM YHUCIIE
dbopMyIupOBaTh UJIEH, TOHITHS, TUTIOTE3bl 00 O0BEKTaX U SIBJICHUSX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaThb JEPUIUTHl COOCTBEHHBIX 3HAHUN W
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HAaBAaTh  CTPECCOBYIO  CUTYallUlO, BOCIPHUHHMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI3OB, TPEOYIOIIMN KOHTPMEP, KOPPEKTHPOBATH
OPUHUMAEMble pEIICHUsT W ACUCTBUS, (POPMYIUPOBATH M OICHUBATh PHUCKH U
NOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

ba3oBble JJornyeckue aeiicTByA:

e BBUBJISATh U XaPAKTEPU30BATH CYLIECTBEHHBIE MPU3HAKH MAaTEMATUYECKUX
00BEKTOB, TOHATHHA, OTHONIICHWA MEXIy MOHATUSAMH, (DOPMYyIUpPOBATH
ONpPENCICHUSI  TIOHSTUM, YCTAHABIMBATh CYIIECTBEHHBIM  IPU3HAK
KJaccupuKalyu, OCHOBAaHUs i1 OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
MTPOBOJIUMOTO AHAIU3A;

e BOCIpPUHUMATH, (OpMyIHpOBaTH U NPeoOpPa3OBBIBATH  CYXKICHUS:
yTBEPAUTEIbHbIC W OTpHUIIATENIbHBIC, €IWHUYHBIC, YAaCTHbIE U OOIIHE,
YCJIOBHBIE;



BBIBJIIT ~ MATEMAaTUYECKUME  3aKOHOMEPHOCTH,  B3aUMOCBA3U U
npoTuBopeursi B (akTax, MAHHBIX, HAOMIOACHUSIX M YTBEPKICHUSX,
npemjiaraTb  KpUTEPUM Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEM M
IIPOTUBOPEUNH;

JieNaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEOYKTHUBHBIX U
VWHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;
pa3dupaTh J10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKIEHUH (MIpsIMbIE U OT
IPOTUBHOI'0), MPOBOJUTH CAMOCTOSITEJIBHO HECIIOXKHbBIE JJOKa3aTEJIbCTBA
MaTeMaTHYeCKUX (PaKToB, BBICTpaMBaThb AapryMEHTAlUI0, [PUBOAUTH
IPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIECHNUS;
BbIOHMpaTh CMOco0 pemieHus y4eOHOM 3a7aur (CpaBHHUBATH HECKOJBKO
BapMAHTOB pEUICHMs, BHIOMpaTh HaubOoNee MNOAXOASIMMNA C y4ETOM
CaMOCTOSITEJIBHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBhIe HccieaoBaTe/LCKHE JeCTBUA:

UCIIOJIb30BaTh BOIMPOCH! KaK MCCIIEJOBATEIbCKUNA MHCTPYMEHT MO3HAHMUS,
(dbopMynupoBaTh BOIMPOCH], (UKCHUPYIOLIUE MPOTUBOPEUUE, MPOdIEMY,
CaMOCTOSITENIbHO YCTaHAaBJIMBATh HCKOMOE U JlaHHOe, (HOPMHUPOBATH
TUIIOTE3Y, APTYMEHTUPOBAThH CBOIO MIO3UIINIO, MHEHUE;

OPOBOJIUTH 110 CAaMOCTOATEIBHO COCTABICHHOMY IUIaHY HECJIOXKHBIN
OKCIEPUMEHT,  HEOOJbIIOE  HCCIEAOBAaHHE MO  YCTaHOBIICHUIO
0COOEHHOCTEH MaTeMaTHYECKOro OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOO0M;

CaMOCTOATENBHO (HOpMYTHPOBaTH 000OIIEHUS U BBIBOBI 110 pe3yIbTaTaM
NPOBEAEHHOTO HAOIOACHUS, MCCIEI0BaHMs, OLICHWBATH JOCTOBEPHOCTD
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TAKXKE BBIIBUTATH
NPEIOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBUSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOUYHOCTh U HW3OBITOYHOCTh HH(POpPMAIUH, JaHHBIX,
HEOOXOUMBIX JIJISl pELICHHUS 3a/1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3MPOBATH WU HMHTEPIPETUPOBATH
MH(POPMAILIMIO Pa3IMUHBIX BUAOB U (OPM IIPEICTABICHMUS;

BbIOMpaTh (OpMy MNpEACTaBICHUs HH(POpMALMM M WUIFOCTPUPOBATH
peliaeMble 3aJaud CXEMaMH{, JuarpaMMaMi, HHOM rpadukod U uX
KOMOUHAIUSIMU,

OLICHMBATh HAAEKHOCTh HMH(OpPMALMU IO KPUTEPUSIM, IPENTIOKEHHBIM
YUUTENEM WU CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKaTHBHBIE YHMBeEPCAJIbHbIE YYeOHbIe 1eiCTBHUA:



BOCIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMHU U LIENSIMU OOIIEHHUSI, ICHO, TOUHO, TPAMOTHO BBIPaXKaTh CBOIO
TOUYKY 3pPEHHsI B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
X0y pelIeHus 3a7a9i, KOMMEHTHPOBATh IMOTYYCHHBIN pPe3yibTar;

B X0JI¢ 00CYKJIEHHS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOM TEMBI,
npo6JieMbl, penraeMoi 3a/1auu, BbICKa3bIBaTh UJIEH, HAIICJICHHBIE HA TIOUCK
pelIeHusl, COMOCTaBISATH CBOM CYXICHHS C CYXKICHUSIMH JIPYTUX
YYaCTHUKOB JHaJIOTa, OOHAPYKUBATh PAa3INYUEe M CXOJACTBO MO3UIUH, B
KOPPEKTHOH opme PopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,
NPEICTaBISITh  pPE3yNbTaThl  pENICHWs  3ajJadd,  JKCICPUMEHTa,
UCCIICJIOBaHMSI,  IMPOEKTa,  CaMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3CHTAMU 1 OCOOEHHOCTEN ay/IMTOPHUH;
NOHMMAaTh W WCIOJb30BaTh  MPEUMYINECTBA  KOMAHIHOH WU
WHANBUAYAIbHON pa0OThl TpU pPEIICHUH YYEOHBIX MaTeMaTHYECKUX
3ajad4;

NPUHUMATH 1EJIb COBMECTHON AESTeNbHOCTH, IUIAHUPOBATh OPraHU3aILUIO
COBMECTHON pabOThI, pacmupencyisaTh BUIbI padOT, JIOTOBapHUBATHCH,
00CYXKJIaTh TIPOIIECC U Pe3yabTaT paboThl, 000011aTh MHEHHUSI HECKOJIbKHUX
JIIOJIEH;

y4yacTBOBaTh B TpYNIOBBIX ¢opMax padboTel (oOcyxaeHus, OOMeH
MHEHUSIMH, MO3TOBBIE IITYPMbl U JPYTUE), BBIMOJHATH CBOI YacTb
paboThI U KOOPIAUHUPOBATH CBOM JICHCTBUS C APYTMMHU WICHAMH KOMaH/IbI,
OIICHWBATh KAa4eCTBO CBOETO BKJaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUSI.

PerynsiTuBHBIC YHHBeEpCcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanms:

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH, QJITOPUTM PEUICHMs 3aJaud (MU €ro
4acTb), BbIOMpaTh CHOCOO pEUIeHHs] C YYETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBaTh M KOPPEKTHUPOBATH
BapHAHTHI PEHICHU ¢ y4ETOM HOBOW MH(OpMaLIUK.

CaMOKOHTPOJIL, MOIUOHAJIbHbIN HHTEJIEKT:

BJIQJIETh CHOCOOaMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca u
pe3yJsibTaTa pelieHus MaTeMaTHYeCKOH 3aa4u;

NpEABUJIETh TPYIHOCTHU, KOTOPbIE MOTYT BO3HHKHYTh MpPH PEUICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B JIESITEJIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, HAMJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJibTaTa JESITEILHOCTH MOCTABICHHON WEIU
U YCIIOBUSIM, OOBSCHSITh MPUYUHBI JOCTHXKEHUS WU HEIOCTIKCHUS 1IEIH,
HAXOJIUTh OIMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyuenus B 7 Kjacce OOYYArONIMICS TOJYYHUT CICTYIOIIHE
peIMEeTHbIEC PEe3yIbTaThI:

Yucna v BBIYMCICHUA

BrinonnsaTe, couerass yCTHbIE W TUCHbMEHHbIE TPHUEMBI, aprUPMETUUYECKUE
JEHCTBUS C palliOHAIbHBIMU YHCTIaAMH.

HaxomuTh 3Ha4YeHHs] 4YMCIOBBIX BBIPAKECHHM, MPUMEHATH Pa3sHOOOpa3HbIE
CrocoObl U MPUEMBI BBIUUCICHUS 3HAYEHUN JPOOHBIX BBIPAXKEHUH, COAEpKAIINX
OOBIKHOBEHHBIC U JICCATUYHBIC IPOOH.

[lepexoauTh OT 0AHON (HOPMBI 3aMKUCH yucen K Apyroi (mpeoOpa3oBbIBATh
JECATHYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATHYHYIO, B
YaCTHOCTH B O€CKOHEUHYIO JECATUIHYIO TIPOOBH).

CpaBHUBATh U YIIOPSIIOYMBATH PAIIMOHAJIbHBIE YHCIA.

OKpyrasTh YKCIIA.

BpInosHATE NPUKUAKY U OLIEHKY PE3YJIbTaTa BBIYMCICHUN, OLICHKY 3HAYEHUN
YHUCIIOBBIX BBIPAKCHUN. BBIMOIHATH NEHCTBUS CO CTENEHSAMH C HATypaJbHBIMU
MOKa3aTEJSIMH.

[IpuMeHsATh  NpPU3HAKK  JCIHUMOCTH, PpA3IOKEHUE HA  MHOXKUTEIU
HATypaJbHBIX YUCEIL.

Pemath npakTUKO-OPUEHTHPOBAHHBIE 3aJ]aud, CBS3aHHBIE C OTHOLICHHEM
BEJIMYMH, NPOMOPIHOHATIBHOCTHIO BEJIHYMH, MPOLEHTAMH, HHTEPIPETUPOBATH
pe3ynbTaThl pelIeHus 3a/lad ¢ y4ETOM OrpaHUYEHUH, CBSI3AHHBIX CO CBOWCTBAMHU
paccMaTpuBaeMbIX OOBHEKTOB.

AsreOpanvecKue BbIPAKEHUS

Hcnonp3oBaTh aiaredpandecKyr0 TEPMHUHOJIIOTHIO M CUMBOJIMKY, IPUMEHSTH
e€ B Ipoliecce OCBOEHUS yueOHOro MaTepuaa.

Haxonuth 3HaueHUs: OyKBEHHBIX BBIPQXKEHUM MNpPH 3alaHHBIX 3HAYEHUSX
NIEPEMEHHBIX.

BoimonusaTe  mpeoOpazoBaHUs  IIEJIOTO  BBIPAKEHHS B MHOTOUJICH
pUBEIEHNEM TOJOOHBIX CIaraeMbIX, PACKPHITHEM CKOOOK.

BbInonHAT, yMHOXXEHHE OJIHOYJICHA Ha MHOTOWIEH M MHOTOYJIeHa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJIpaTa CyMMbI U KBajipaTa pa3HOCTH.

OCyIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HA MHOMHUTEIM C IOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEr0 MHOMHUTENs, TPYNIHUPOBKU  CIAraeMbIX,
IpUMEHEHHUs (HOPMYII COKPAILIEHHOTO YMHOKEHUSI.

[TpumeHsTh nMpeoOpa3oBaHUsi MHOTOWICHOB JJIsi PEUICHUS! Pa3IUYHbIX 3a/1a4
U3 MAaTEMaTHKHU, CMEXHBIX MPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTENEHEW C HATypalbHBIMU IOKa3aTeasiMU st
npeoOpa30BaHUs BHIPAKCHUH.



YpaBHeHMs U HEpaBeHCTBA

Pemare snMHENHBIE ypaBHEHHs C OJHOM IEPEMEHHOM, MPUMEHSs NpaBUia
nepexoaa OT UCXOJHOI'0 YPAaBHEHMS K paBHOCWIbBHOMY eMy. IIpoBepsTh, siBiseTcs
JIM YUCJIO0 KOPHEM YpaBHEHHUS.

[TpumensTh rpadpuyeckre METOIbI IPU PEIICHUH JIMHEHUHBIX YpaBHEHUHN U UX
CHCTEM.

[Tonbupate mnpuMepsl Map 4YHUCEN, SBIAIOMIUXCS PEIICHUEM JUHEHHOrOo
YPaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH T'paUK JMHEWHOIO YpaBHEHHUS C
JIBYMSl TIEPEMEHHBIMH, TMOJIb3YSICh TpadUKOM, NPUBOAUTH MPUMEPHI pPEIICHUS
YpaBHEHHUSL.

Pewmate cuctemsl IByX JMHEHHBIX YPaBHEHUI C ABYMs IEPEMEHHBIMU, B TOM
qucie rpapuyecku.

CocraBnsaTe W pemiaTh JIMHEMHOE YPaBHEHUE WA CUCTEMY JIMHEHHBIX
YpPaBHEHUH 1O YCJIOBHUIO 33Ja4d, HWHTEPOPETHPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4y NIOJIyYeHHBIN PE3YJIbTAT.

DyHKIUU

N306paxkath Ha KOOPAUHATHOU MPSMOM TOYKH, COOTBETCTBYIOLIUE 33/IaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KHU, HHTEPBAJIbL, 3alIUCHIBATh YUCIOBBIE IPOMEXKYTKHU Ha
areOpanvdeckoM s3bIKeE.

OtmedaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHM MO 33JlaHHBIM KOOpJMHATaM,
CTpOUTH Tpaduku JTUHEHHBIX QPyHKIMA. CTpouTh rpaduk GyHKINH Y = [X|.

OnuceiBaTh C TMOMONIBIO (YHKIMA HK3BECTHBIE 3aBUCHMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMs, PACCTOSIHUE, II€HA, KOJUYECTBO, CTOUMOCTb,
IPOU3BOJUTENILHOCTD, BpEMs, 00bEM pabOTHI.

Haxoauth 3HaueHne GyHKIUHU M0 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cnocod MpeACTaBICHUS W aHaliu3a WH)OpMmanuwu,
U3BJIEKATh U UHTEPIPETUPOBATh HH(MOPMAIMIO U3 TpadMKOB PeaIbHbIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 Kkjacce OOYYarOMIMICS TOJYYHT CICTYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

Yucna v BBIYMCICHUA

Hcnonp30BaTh HadajgbHbBIE MPEICTABICHUS O MHOECTBE JIEUCTBUTEIBHBIX
YHCell JJIsl CPaBHEHUs, OKPYTJICHHUS U BBIUMCICHHUM, N300paxkaTh ACHCTBUTEIbHBIC
YHUCJla TOYKaMHA Ha KOOPJAMHATHOU IPSAMOU.

[IpumeHsATh TOHSATHE apU(METUYECKOro KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHM, UCIOJB3Ys MPU HEOOXOJUMOCTH KaJIbKYJSTOP, BBIMNOJHSATH
npeoOpa3oBaHus BBIPAKEHUM, COJAEPXKAIMX KBaJpaTHbIE KOPHU, HCHOIb3Ys
CBOWCTBA KOPHEMN.



Hcronp30BaTh 3amucu OONBIIUX M MAJbIX YHCEN C TOMOIIBIO JECATUYHBIX
npobelt u creneHeit uncna 10.

AuredpanyecKue BbIPpaKeHUs

[IpyMEHATP TOHATHE CTENEHUM C LENbIM IOKA3aTEJIEM, BBINOJIHATh
npeoOpa3oBaHus BbIpAXKEHUH, COAEPKAIUX CTEIEHH C LIEJIBIM MOKa3aTeJIeM.

BrImomHATE TOXKIIECTBEHHBIC MPEOOpPa30BaHUS PAIMOHAIBHBIX BBIPAKECHUN
Ha OCHOBE MPaBWJI ACHUCTBUHN HAJ MHOTOYJICHAMH U alNreOpandecKuMu ApOOsIMHU.

PacknanpiBaTh KBaIpaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[TpumeHsTh npeodpa3oBaHus BHIPAXKEHUM I pelIeHUs] pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATHbHON MPAKTUKHU.

YpaBHeHMS U HEPaBEHCTBA

Pemiars nuHEHbIE, KBaJIpaTHbIC YPAaBHEHUS U PallMOHAIbHBIE YpPaBHEHMS,
CBOJISLLIMECS K HUM, CUCTEMBI IByX YPAaBHEHH C IBYyMS IIEPEMEHHBIMHU.

[IpoBOAUTHL MPOCTEUIINE UCCIICNOBAHUA YPABHEHUN U CUCTEM ypPaBHCHHWH, B
TOM YHCJIE C TPUMEHEHUEM TpaduuecKux NpencTaBieHn (YCTaHaBIUBATh, UMEET
JY YpaBHEHUE WIM CHUCTEMa YPABHEHUN PEIICHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT ciOBeCHON (HOPMYIMPOBKU 3ajauu K €& anreOpanyeckoiu
MOJENN C IIOMOUIIBIO COCTABJIEHUSA YPABHEHUS WA CHUCTEMBl YpaBHEHHIA,
WHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 33]]a4M MOJYYEHHBIN PE3yibTarT.

[IpuMeHsATh CBOWCTBA YKCJIOBBIX HEPABEHCTB JJISI CPAaBHEHUS, OICHKH,
peluaTh JIMHEWHBbIE HEPABEHCTBA C OJHOW IEPEMEHHOM M UX CUCTEMBI, JABaTh
rpauyueckyo WUIIOCTPALIMI0 MHOXXECTBA PEIICHUNA HEpPAaBEHCTBA, CHUCTEMbI
HEPABEHCTB.

DyHKIUU

[TornmMaTe ¥ KCMONB30BATh (PYHKITMOHAIBLHBIE TIOHATHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHME O00O03HAYEHUS), ONpPENENsATh 3HAYeHUE (PYHKIUU IO 3HAYEHUIO
apryMeHTa, OlpeAesiaTh CBOMCTBA PYHKIMU O €€ rpaduKy.

CtpouTts rpaduKu AIeMEHTapHBIX PYHKINN BUA:

y =k/ix, y =x2, y = x3,y = [x|, y = VX, OIHCBIBaTh CBOWCTBA YHCIOBONA
byHkIuu 1o e€ rpaduky.

K koHiy oOyueHus B 9 kiacce oOydYarOHIMICS MOJYYHUT CIETYIOIINE
IIPEAMETHBIE PE3YIBTATHI:

Yucnaa v BBIYMCICHUSA

CpaBHUBATH U YNOPSAI0YMBATH PAIIMOHAIIBHBIE U UPPALMOHAIIbHBIC YUCIIA.

BremonasaTe  apudmMernueckne JACUCTBUS C  pallMOHATBHBIMH — YHCIIAMH,
coyeTass YCTHbIE U IIMCbMEHHBIE MPHUEMBI, BBINOJHATh BBIYUCICHHUS C
VppalMOHaIbHBIMU YUCIAMU.



HaxomuTe 3HauyeHus creneHed C LENBIMM  IOKa3aTeIsiIMA M KOPHEH,
BBIYMCIIATH 3HAYEHUS YMCIIOBBIX BBIPAKECHUM.

OKpyrasiTe JEWCTBUTENBHBIE YHUCIA, BBINOIHATh MPUKHUIKY pe3yibTaTa
BBIYMCIICHUN, OLICHKY YHCIJIOBBIX BBIPAKCHHM.

YpaBHeHUS U HEPABEHCTBA

Pemare snMHENHBIE W KBagpaTHbIE YPAaBHEHWS, YPABHEHMs, CBOIALIMECS K
HUM, NIPOCTENIINE TPOOHO-pAIMOHATIbHBIE YPABHEHHUS.

Pemate cucremsl IBYyX JIMHEWHBIX YpaBHEHUN C JIBYMs IIEPEMEHHBIMU H
CUCTEMBI IBYX YPAaBHEHHMI, B KOTOPBIX OJTHO YPABHEHHE HE SIBJIICTCS JINHECHHBIM.

Pemartp TeKkcTOBBIE 3ajaud  anreOpandeckuM CIOCOOOM €  MOMOIIBIO
COCTaBJICHMs YPABHEHUS WIIA CUCTEMBI IByX YPABHEHUH C IBYyMS IEPEMEHHBIMHU.

[IpoBOAUTE MPOCTEHUIINE UCCIICTOBAHUSA YPABHEHUM U CUCTEM YPaBHEHUU, B
TOM YHCJIE C IPUMEHEHUEM TpaUueCKUX NPECTABICHUN (YyCTaHABINBATh, UMEET
JU ypaBHEHWE WM CUCTEMa YpPABHEHUMN PELICHUs, €CIM UMEET, TO CKOJbKO, U
npouee).

Pemars nuHeliHbIe HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxaTh
pelIeHre HEPAaBEHCTB HA YUCJIOBOM IPSAMOM, 3alIMCHIBATh PEIICHUE C ITOMOUIBIO
CHUMBOJIOB.

Pemate  cucTeMbl  JIMHEHHBIX  HEPAaBEHCTB, CHUCTEMBbl  HEPaBEHCTB,
BKJIIOYAIOLINE KBaJpaTHOE HEPaBEHCTBO, U300pa)xkaTb pEIICHHE CHUCTEMBI
HEPABEHCTB HA YMCIIOBOM NIPSAMOM, 3aIIMCHIBATh PELIEHNE C IIOMOLIBIO CUMBOJIOB.

Hcronb30BaTh HEPABEHCTBA IIPU PELICHNUN Pa3INYHbIX 3a7a4.

DyHKIMHA

PacnioznaBath (yHKUIMM H3y4eHHBIX BHJOB. Iloka3piBaTh CXeMaTH4ECKH

pacrnojoXeHne Ha KOOPAMHATHOM IMJIOCKOCTH rpaduKoB (PYHKIMM BUOA: ¥ = kx,
=hkx + b y="kx y=ax2 + bxt ¢, y = x3, y= Vx, y= |x|, B 3aBHCHMOCTH OT
3HaYeHUH K03()(PUIIMEHTOB, ONMUCHIBATH CBONCTBA (PYHKIIHIA.

CtpouTh U HM300pakaTh CXEMATHUYECKU TpaPUKU KBaJAPATUUHBIX (PYHKIIHIA,
OINMCHIBATh CBOWCTBA KBaIpaTUUHBIX (PYHKIUHI 10 UX rpadukam.

PacniozHaBath KkBajpaTHUHYI (QYHKLHIO O (popMyre, IPUBOAUTH NIPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaibHON KU3HU, PU3UKU, TEOMETPUH.

Yucii0Bble MOCAECA0BATEILHOCTH H IPOTPEeCCHH

PacniozHaBaTh apu(MeTnyecKkyr0o U TE€OMETPUUYECKYI0 IIPOTPECCHM  IIpH
Pa3HbIX CIIOCO0AX 3a7aHMsL.

BbINONMHATE  BBIYMCIEHUS C€  HCIOJIB30BAHMEM (POpPMYyJT N-ro  4jeHa
apu(pMEeTHYECKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI IIEPBBIX N YJICHOB.

N300paxaTh WIEHBl MOCIEIOBAaTEIbHOCTY TOYKAMH Ha KOOPAMHATHOM
IIJIOCKOCTH.



Pemate 3amauun, CBsi3aHHBIE C YMCJIOBBIMHM TMOCJIEAOBATEIILHOCTIMHU, B TOM
YHUCJIe 33/1a4M U3 PEATbHON KU3HU (C UCTIOJIh30BAHUEM KaJIbKYJIATOPA, MU(PPOBHIX
TEXHOJIOTHU).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuecTBo 4acon DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB H TeM ungpoBbIe
Ne i/m P Kontpoabsnbie | IIpakTnueckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
I Uwucna u BerunciaeHus. PaunonanbHbIe )5 3 bubmuorexa [JOK
qucaa https://m.edsoo.ru/7f415b90
Bbubnmuoreka [JOK
2 Anrebpanyeckue BhIpaKEHUS 27 2 hitps://m.cdsoo.rw/ 78415590
bu6mmoreka [IOK
3 YPaBHCHMS H HEPABCHCTBA 20 2 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 Koopaunatst u rpapuku. OyHKIIUN 24 1 hitps://m.cdsoo.rw/7f41 5590
Bbu6nuoreka [JOK
I1 1
> OBTOpeHnE 1 060bmeHKe 6 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 9 0




8 KVIACC

HaumenoBanue KosmuecTBo yacos
Ne daekTpoHHbIe (UU(pPOBHIE)
pa3aeyioB U TEM KonTpouabHble IIpakTHYeckue
n/n Bceero o0pa3oBaTe/ibHbIE PeCypChl
NMporpamMmMbl padoThbI padoTbI
] IToBTOpeHue Kypca 5
anreOpsl 7 Kacca
Anrebpanyeckue
) BBIPAXCHUS. 15 bu6nuorexa [IOK
Anrebpanueckas https://m.edsoo.ru/7f417af8
IpoOb
Hucna un
3 BBIYMCIICHUS 14 bubmorexa OK
) https://m.edsoo.ru/7f417af8
KBanpaTtHbie KOpHU
YpaBHeHus u
4 HEpaBEHCTBA. 16 bubmmoreka [JOK
KBanpaTtHbie https://m.edsoo.ru/7f417af8
YpaBHEHUSA
YpaBHeHus u
5 HEpaBEHCTBA. 13 bubmmoreka [JOK
CucremMbl https://m.edsoo.ru/7f417af8
ypaBHEHUU
YpaBHeHus u
6 HEpaBEHCTBA 12 bubmmorexa LIOK
p ' https://m.edsoo.ru/7f417af8
HepaBenctpa




Yucaau
. BBIYHCJICHHSL. 7 bubmunoreka LIOK
CreneHn C LEILIM https://m.edsoo.ru/7f417af8
MoKa3aTejIeM
Anrebpanueckue
2 BBIPKCHHS. 5 bubmmoreka [JOK
KBangpaTHblit https://m.edsoo.ru/7f417af8
TpEXUIICH
9 OyHKIUH. 5 bubmunoreka LIOK
OCHOBHBIE ITOHSITUI https://m.edsoo.ru/7f417af8
10 DyHKIINH. 6 bubmunoreka LIOK
Uucnoeie GyHKIHT https://m.edsoo.ru/7f417af8
1 [ToBTOpEHUE M 4 bu6nuorexa [IOK
0000111EHHE https://m.edsoo.ru/7{417af8
OBHIEE KOJIMYECTBO
YACOB I10 102

I[TPOTPAMME




9 KVIACC

Ne HauMeHnoBaHue KoaunyecTBO 4acoB
daekTpoHHbIe (LU(pPOBHIE)
n/ pa3licjioB U TEM KonTpoabusbie IIpakTHnyeckue
Bcero o0pa3oBaTe/IbHBIC peCypChl
1| NMporpamMmMbl padoThbI padoThbI
| [ToBTOpEHHME Kypca 5 |
anreOpsl 8 KIacca
bubmunoreka LIOK
2 () 24 2
YHIIHH https://m.edsoo.ru/7f419d08
YpaBHeHus u
3 HEpaBEHCTBA 5 0 bubmorexa HOK
p i https://m.edsoo.ru/7f419d08
Hepasenctpa
YpaBHeHUs U
4 HEpaBEHCTBA. Y paBHECHUS 10 1 bubmmorexa [IOK
p . 7P . https://m.edsoo.ru/7f419d08
C OJIHOM IEpEMEHHOI
YpaBHeHUs U
5 HepaBeHCTBA. CHCTEMBI 17 1 bubmorexa OK
p L https://m.edsoo.ru/7f419d08
ypaBHEHUN
6 YucnoBbie 15 ) bubmuoreka [JOK
MOCJIEI0BATEIAbHOCTH https://m.edsoo.ru/7f419d08
7 Yucna ¥ BRIUUCIICHHS. 13 | bubmunoreka LIOK
JleficTBUTEIbHBIE YKCIIa https://m.edso0o.ru/7f419d08
g [ToBTOpEeHme, 0600IICHNE, 13 ) bubnuoreka [IOK
cucTeMaTu3alus 3HaHu https://m.edsoo.ru/7f419d08
OBHIEE KOJIMYECTBO 102 9 0




YACOB I10 ITPOTPAMME




YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HHUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET






