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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBIS€TCS OJHMM M3 OIOPHBIX KYpPCOB OCHOBHOI'O OOIIETO
oOpa3oBaHus: OHA 00ECIIeUnBAET U3yUCHHE IPYTUX AUCIUILINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAMMO s
IPOAODKEHUS 00pa30BaHUs U B MMOBCEAHEBHOMN XU3HU. Pa3BuTHe y oOydaromuxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUA U CYIIHOCTH alreOpandecKux
abcTpakuuii, cioco0e OTpakeHUs] MaTEMAaTUYECKON HAYKOH SIBJICHUI U MPOLIECCOB
B IpPHpOJE U OOILIECTBE, POJIM MATEeMaTHYECKOTO MOJEIMPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PECHUS
¥ Ka4eCTB MBIIUICHHUS, HEOOXOIUMBIX AJI aJaNnTalliid B COBPEMEHHOM LU(POBOM
obmectBe. M3ydyenue anreOpbl oOecrneuynMBaeT pa3BUTHE YMEHMsI HaOIONaTh,
CpaBHMBaTh, HaXOAWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTh CBOM [JEHCTBUS M BBIBOJBI,
dbopmynmpoBath yTBepkaeHUs. OcBOeHUE Kypca anreOpbl 00ecrednBacT pa3BUTHE
JOTUYECKOTO MBIIIJICHUSI OOYYaloNMXCsA: OHHM HCIOJIb3YIOT JEAYKTUBHBIE H
MHAYKTUBHBIE PacCyXJeHus, 0000I1IeHNEe U KOHKPETU3aIUI0, abCTparupoBaHue U
aHasioruto.  OOydeHue  anreOpe  IpeanojiaraeT  3HAUYUTEIbHBIH  00BEM
CaMOCTOSITENIFHOM  JIEATEIHHOCTH OOYyYaIOIIUXCS, IMO3TOMY CaMOCTOSITETbHOE
peleHune 3a7a4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA 0O0yUeHUSI.

B crpyktype mporpamMmbl y4eOHOTO Kypca «Anredpa» ajisi OCHOBHOTO
o0miero o6pa3oBaHHs OCHOBHOE MECTO 3aHMUMAIOT COJEPKaTEIbHO-METOUUYECKHIE
nuHAN: «YKcaa U BEIYUCICHUS», «ANredpandeckrue BhIPpaKEHUs», «YPaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxmgas u3 3THUX coaepKaTeabHO-METOAUYECKUX
JVHUHA pa3BUBACTCS Ha MPOTSHKEHUU TPEX JIET U3YUYCHUS Kypca, B3aUMOJICHCTBYSI C
IpyrUMH ero JuHMsIMH. B Xonme wu3ydeHus ydeGHOro Kypca OOy4aromumcs
IPUXOJIUTCS JIOTHUYECKH PacCy’KIaTh, MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
s3blK. B cBsI3M ¢ 3TUM B mporpamMmy ydeOHOro kypca «AmnreOpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TMPEICTAaBICHHBIE BO BCEX OCHOBHBIX pa3jeniax
MaTeMaTH4YECKOro o0pa3oBaHUs M CIIOCOOCTBYIOIIME OBJIAJICHUIO 00YUYarOITUMUCS
OCHOB  YHUBEPCAJBHOTO  MaremMaTuueckoro s3pika. CoaepkaTelnbHOH U
CTPYKTYpHOM OCOOCHHOCTBIO Y4eOHOTro Kypca «Aunrebpa» SBISETCS €ro
VHTETPUPOBAHHBINA XapaKkTep.

Copepxxannie nuHHUM «Yucna W BBIUYUCICHUS» CIY)KUT OCHOBOM IS
JABHEUIIIETO M3yUYeHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYyYaIOIIUXCS
JIOTUYECKOTO MBIIUICHHUS, (OPMUPOBAHUIO YMEHUS TIOJIH30BATHCS alTOPUTMAMU, a
TaK)Ke MPUOOPETEHUIO TPAKTHUECKUX HABBIKOB, HEOOXOIUMBIX I TIOBCETHEBHOM
®U3HU. Pa3BuTHE MOHATHA O YKCIE HA YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMS
CBSI3aHO C PALMOHAIBHBIMH M HMPPALMOHAIBHBIMU YHUCIaMH, (OPMUPOBAHUEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEpUIEHUE OCBOEHUS YHCIOBOM
JMHUHA OTHECEHO K CpeHeMY 0011eMy 00pa30BaHUIo.

ConeprxkaHue IByX alireOpanyecKux JUHUN — « AIreOpandecKkre BhIPaKCHU
U «YpaBHEHHs] U HEPAaBEHCTBa» CIIOCOOCTBYET (YOPMUPOBAHUIO Yy OOYUAIOIIHXCS
MaTEeMaTUYEeCKOro armmapara, HeOOXOAUMOTO JUIsl PElIeHUs 3aJad MaTEeMaTHKH,
CMEXHBIX TMPEAMETOB U MPaKTUKO-OPUEHTHUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4deOHBIH MaTepuan TPYNIUPYETCS BOKPYT
palroHaIbHBIX BBIpAXKEHUN. Anredpa JeMOHCTPUPYET 3HAYCHHE MAaTEMaTHKU Kak
A3bIKa JJISI TIOCTPOCHHMS MATEMaTUYECKUX MOJENIel, OMUCAaHUsl MPOILIECCOB H
SBJICHMM peanbHOTO Mupa. B 3amaun oOydeHuss anreOpe BXOAAT TaKkKe
JalbHENIIee pa3BUTUE AJTOPUTMHUYECKOTO  MBIIUIEHUS, HEOOXOJWMOro, B
YaCTHOCTH, JUIsI OCBOEHUSI Kypca HH(POPMATHUKH, U OBJIAJCHUE HABBIKAMU
NEeAYKTUBHBIX paccyxaeHuil. [IpeoOdpa3zoBaHue CUMBOJBHBIX (POPM CIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUs, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPYECTBY.

Copepxanne (pyHKIMOHAIBHO-TpaUUECKON JIMHUN HALIETICHO HA TOJy4YeHHE
OoOy4aronMMUCs 3HaHUW O (PYHKIMSAX KaKk Ba)KHEHIIEH MaTeMaTH4eCKOW MOJAeNn
JUTSL ONTMCAHUS M UCCIENOBaHUS pa3HOOOPAa3HBIX MPOLECCOB U SIBJICHUN B MPUPOJIE
u oOmectBe. M3ydyeHue marepuana CHOCOOCTBYET Pa3BUTHIO Yy OOyYarOIIUXCS
YMEHMSI UCTIOIb30BaTh Pa3JInYHbIEC BHIPA3UTENbHBIE CPEACTBA A3bIKa MAaTEMaTUKU —
CIIOBECHBIE, CHUMBOJIMYECKUE, Tpaduyeckue, BHOCUT BKJIaJ B (OPMUPOBAHUE
MPEICTABICHUI O POJIM MaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY TutaHy B /-9 Kjaccax wu3ydaercs y4eOHBbINH Kypc
«Anredpa», KOTOPBIA BKJIIOYAET CIEAYIOIIME OCHOBHBIE Pa3lieibl COAEPIKAHMS:
«Yucna #  BBIUMCIEHUS», «ANreOpanyeckue BBIPAKEHUSDY, «YPaBHEHUS U
HEPaBEHCTBA», « DYHKIIMM».

Ha u3yuenne yue6HOro kypca «Anredpa» orBonutcsa 374 yaca: B 7 kiacce —
136 gacoB (4 yaca B Henemio), B 8 kinacce — 136 gacoB (4 daca B Heaeno), B 9
kiacce — 102 yaca (3 yaca B HezieIi0).



COAEPKAHUE OBYYEHMUA
7 KUIIACC

Yuciia M BBIYUCICHUSA

JpoOu OOBIKHOBEHHBIE M JIECATUYHBIE, NIEPEX0] OT OAHOW (hopMbl 3amucu
npobeit k gpyroil. IloHsTwe palMOHAaIBLHOTO 4YHCA, 3aluCh, CpPaBHEHUE,
yHOPSA0OYMBAaHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JeHCTBUS €
palMOHAIBHBIMUA YucCiIamMu. PerieHue 3a1a4 U3 peaJibHOM IIPAaKTUKUA HAa 4acTH, Ha
JIpoOH.

CreneHb € HaTypaJbHBIM IIOKa3aTesieM: OINpeaeieHue, NpeoOpa3oBaHue
BBIPOKEHHUI HA OCHOBE OIPE/ENICHNUs, 3auch 00apmMX uncel. [IporneHTsl, 3anuckh
IPOLEHTOB B BUJE JpoOU U JpoOH B BUJAE MPOLEHTOB. TpH OCHOBHBIE 3a/la4M Ha
IIPOLICHTBI, PELICHNE 3a1a4 U3 PEaIbHOMN IIPAKTUKH.

IIpuMmeHeHne TOPU3HAKOB  JEIUMOCTH, PA3JI0KEHUE Ha  MHOXKUTEIH
HaTypaJbHbIX YHCEIL.

PeanpHble  3aBUCMMOCTH, B TOM  4YHClIe mpsMas u  oOpaTHas
IIPONOPIUOHAIBHOCTH.

Aure0panvecKkue BbIPAKEHUS

IlepemeHHBIE, YNCITOBOE 3HAYEHUE BBIPAKEHUS C EPEMEHHOM. JlomycTrMmble
3HA4YECHUS NepeMeHHbIX. [IpencraBienue 3aBUCUMOCTH MEXKly BEIMYMHAMU B BUJIE
dbopmynsl. Beruucnenus no ¢popmynam. [IpeodpazoBanre OyKBEHHBIX BBIPAKEHU,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBuia MpeoOpa3oBaHUS CYMM U
IIPOM3BENICHUH, paBUIa PACKPBITUS CKOOOK M MPUBEIEHUS MOJOOHBIX CllaraeéMblX.

CBOMCTBA CTENEHU C HATYPaJIbHBIM MOKA3aTEJIEM.

OnHowiensl 1 MHOrOwIeHbl. CreneHbp MHOrowieHa. CiioxeHune, BbIYUTAHUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMynbl COKpPAIIEHHOIO YMHOXEHHS: KBaapar
CyMMBl W KBagpaT paszHocTd. Popmysia pa3sHOCTH KBaAparoB. PasnoxeHune
MHOTI'OYJICHOB Ha MHOKHUTEIIH.

YpaBHeHUS ¥ HEPABEHCTBA

VYpaBHeHUEe, KOpPEeHb YpaBHEHHs, IpaBuja NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPAaBHEHHU.

JIluHenHOe ypaBHEHHE C OOHOM MEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
YpPaBHEHMS, pEIICHHE JIMHEWHBIX ypaBHEeHHU. COCTaBIE€HHWE YPaBHEHHUH IO
YCJIOBHIO 3a71a4u. PeneHne TeKCTOBBIX 3a/1a4 C IIOMOIIBI0 YPABHEHUM.

JIuneliHOe ypaBHEHHE C JABYMs MEPEMEHHBIMH U ero rpadpuk. Cuctema IByX
JVHEMHBIX YPaBHEHUW C JBYMs II€peMEHHbIMU. PemeHune cucreM ypaBHEHUU
ciocoOboM MOACTaHOBKU. llpuMepsl penieHus: TEKCTOBBIX 3a4ad C HNOMOUIbIO
CHUCTEM YpaBHEHHM.

DOYyHKIUA



Koopaunara Touku Ha npsimou. UucinoBsle TpoMexXyTKU. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyronbHast cucreMa koopauHaT, ocu OX u Oy. Abcuucca u opauHarta
TOUYKH Ha KOOPJAWHATHOMU ockocTu. [IpumMeps! rpadukos, 3a1aHHBIX (opMyTamH.
Urenue rpadukoB peanbHbIX 3aBucUMocTed. Ilonstue dyukmuu. [padux
dbynkuuu. CoiictBa pynkimii. Jluneitnas ¢pynkuus, e€ rpaduk. 'paduk dyHKIUNA
y = [x|. I'paduueckoe perieHne IMHEWHBIX ypaBHEHUHW U CHCTEM JIMHEHHBIX
YPaBHEHUM.

8 KJIACC

Ymncsia v BBIYUCTIEHUS

KBagpatHeiii kopeHb U3 uwucia. [loHsATHe 00 UppalMOHAIBLHOM YHCIIE.
Jecatruunblie TpUOIMKEHUST UPPALIMOHATBHBIX uKcen. CBoNCTBA apuMeTHYECKIX
KBaJIPAaTHBIX KOPHEW U X MPUMEHEHHE K TPEOOPa30BAHUI0 YHCIOBBIX BBIPAXKEHUN
Y BBIYUCJICHUAM. [efiCTBUTENbHBIC YUCIIA.

Crenenb ¢ 11eIbIM MOKa3aTesneM U €€ cpoiicTBa. CTanaapTHAs 3alKCh YHCIA.

Aure0panvecKkue BbIPAKEHUS

KBampaTHbiii  TpéXuieH, pa3joKeHUE KBaJAPATHOTO TpEXWiIeHa Ha
MHOXHUTEJH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.
CrnoxeHve, BBIYUTAHHE, YMHOXEHHE, JCJICHHE alreOpanvecKux ApoOet.
PanonanbHbIe BRIpKEHUS U UX TIpeoOpa3oBaHue.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, @opMyna KOpHEH KBaApaTHOIO YPaBHEHHS.
Teopema Buera. Pemienue ypaBHEHHH, CBOISIIMXCS K JUHEWHBIM U KBAJIPATHBIM.
[Ipocreiinme qpoOHO-paMOHAIBHBIE YPaBHEHHUS.

I'paduueckas uHTEpHIpeTalvsl YpaBHEHUM C ABYMS MEPEMEHHBIMU M CUCTEM
JVMHEMHBIX YPaBHEHUW C JABYMsl NEpEMEHHbIMH. lIpuMepsl pelieHuss cucreMm
HEJIMHEWHBIX YPABHEHUM C IByMS] IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a1a4 aJIreOpPaNdeCcKUM CIIOCOOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO ¢ OJTHOM MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OIHOW IIEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

DYyHKUMHU

[Tonsitne ¢ynkmuu. OOnacTh oONpenencHUs W MHOXKECTBO 3HAYCHUMA
byukiuu. CiocoOsl 3aaHus PYHKIIHA.

I'paduk pynkuuu. YUrenue cBoicTB (yHKIMU 1o e€ rpaduky. [Ipumeps
rpadukoB GyHKIHMA, OTPaXKAIOIIUX peabHbIE MPOIECCHI.



OyHKIMK, OINUCHIBAIOIINAE TMPSAMYI0 W OOpaTHYIO MPOMOPIMOHAIBHBIC
3aBHCUMOCTH, HX rpaduxu. Oyuxuun Y = X2, y = X3, y = \x, y=|x|. [paduueckoe
pEIICHUE YPAaBHEHUN U CUCTEM YPABHECHUM.

9 KJIACC

Yuciaa 1 BIYUCICHUS

PannonanpHbie yucia, UppalMOHAIbHBIE YUCIa, KOHEUHbIE U OCCKOHEUYHbBIE
JEeCATUYHBIE APoOH. MHOXKECTBO JAEMCTBUTENBHBIX YUCEN, AEHCTBUTEIBHBIE YK CIIA
Kak OECKOHEUHbIE JeCATUYHBIE JpoOu. B3anMHO OJHO3HAUYHOE COOTBETCTBUE
MEK]Ty MHOKECTBOM JIEUCTBUTEIBHBIX YACENI U KOOPAUHATHOM MPSMOM.

CpaBHEHHE JI€MCTBUTENIBHBIX YHCEN, apU(PMETUYECKUE JEUCTBHUS C
JNEWCTBUTEILHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKPY’KAIOLIETO MHUPA, JIWTEIBHOCTh IHPOLECCOB B
OKpPY’KaroIlleM MUPE.

[TpubnmxéHHOE 3HAYEHUE BEJIMYUHBI, TOYHOCTh puOImxKeHusi. OKpyrieHue
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYMCICHUM.

YpaBHeHUA U HEPABEHCTBA

JlunentHoe ypaBHeHHeE. PelieHue ypaBHEHMH, CBOASLIMXCS K JIMHEWHBIM.

KBanmpaTHoe ypaBHeHue. PerieHue ypaBHEHHM, CBOASIIMXCS K KBaJIpPaTHBIM.
bukBanparHoe ypaBHeHue. lIpumepsl pemieHnst ypaBHEHUN TPEThEN U YETBEPTOU
CTETICHEN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHMM. PemieHue TEKCTOBBIX 3adad
anreOpanyeckuM METOIOM.

VYpaBHeHue ¢ AByMsl TIEpEMEHHBIMU M ero rpaduk. PermeHue cuctem AByX
JIMHEVHBIX YPaBHEHUH C ABYMsI IIEPEMEHHBIMU. PellieHue cucrteM AByX ypaBHEHUU,
OJIHO W3 KOTOpPbIX JIMHEHHOe, a Jpyroe — BTOpoil creneHu. ['paduueckas
MHTEPIPETALNS CUCTEMBI YPAaBHEHUN C JIByMs IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3374 anreOpanyeckuM CIIOCOOOM.

HucoBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne MHENHBIX HEPABEHCTB C OJHOM NepeMeHHOW. Pemenue cucrem
JVHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBaaparHele HepaBeHCTBaA.
['padrueckas uHTEpHpeTanyss HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYyMS
MIEPEMEHHBIMHU.

DYyHKUMHU

KBagpatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. [lapabona, KoopauHATHI
BEPUIMHBI 1apadOoJIbl, 0Cb CUMMETPHUH MAPAOOJIBI.

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

YucaosBbie MOCIeI0BATEILHOCTH U IPOTPeCcCHH



[loHATHE YHCIIOBOM IOCIEAOBATEIBHOCTH. 3aJaHUE TOCIIEIOBATEIIBHOCTH
peKkyppeHTHO (popMyIoit u hopmyIiol N-To wieHa.

Apudmernueckass U reoMmerpuyeckas mnporpeccur. PopMmynbl N-ro yieHa
apu(PpMETHIECKON U TeOMETPUUECKON MPOTrpeCCuil, CyMMbI IEPBBIX N YJICHOB.

N3obpakeHne ujaeHOB apUMETHUYECKOH M TeOMETPUUYECKOM Mporpeccuit

TOYKaMU Ha KOOPJAWHATHOM IUIOCKOCTH. JIMHEWHBIA M SKCIIOHEHUHUAJIBHBIA POCT.
CnosxHbI€ IPOLIEHTHI.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOI'PAMMBbI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yabTaTbl OCBOEHUS NPOrpaMmbl y4eOHOTro Kypca
«Anredpa» XapaKTepU3yIOTCs:

1) maTpuoTHYecKoe BOCIUTAHNE:

IIPOSIBJICHUEM HWHTEpeca K MNPOLUIOMY M  HACTOALIEMY POCCHUCKON
MaTE€MaTUKH, UEHHOCTHbIM OTHOLIEHWEM K JIOCTHKEHHUSIM  POCCHUUCKHUX
MaTE€MaTUKOB M POCCUHCKOW MAaTEMaTHYECKOM IIKOJbI, K HCIOJB30BAaHUIO 3THX
JOCTHMKEHUM B IPYrUX HayKax U MPUKIAJAHbIX chepax;

2) rpakAaHCKOe H TYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO 00SI3aHHOCTEN TpaXkIaHUHA U pealu3aluu ero
npaB, TNPEJICTABICHUEM O MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS
pa3IUYHBIX CTPYKTYp, SABJIECHUMN, MPOUEAYp PakIaHCKOro odiiecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXIEHUIO STHUECKUX MPOOJIEM, CBI3aHHBIX
C IPAKTUYECKUM IPUMEHEHHEM JIOCTMIKECHUN HAyKH, OCO3HAHUEM BAKHOCTH
MOPAJILHO-3THYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIMTAHME:

YCTAaHOBKOM Ha aKTHBHOE Y4YaCTHE€ B PpEIIEHUM NPAKTUYECKUX 3aaad
MaTE€MaTU4YeCKOM HaNpaBJICHHOCTH, OCO3HAHMEM BAXXHOCTH MAaTEMaTUYECKOIO
o0pa30oBaHUs Ha MPOTSHKEHMHM BCEM JKU3HU [JIsl yCHEIIHOM NpodeccHoHaIbHOM
NEeATEIbHOCTH U Pa3BUTUEM HEOOXOJUMBIX YMEHHM, OCO3HaHHBIM BBHIOOPOM H
MOCTPOEHUEM MHJMBHUIyaIbHOU TPAEKTOPUU 00pPA30BAHMS U KU3HEHHBIX TUIAHOB C
y4€TOM JINYHBIX HHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYEeCKOe BOCIIMTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY UM  3CTETHMYECKOMY BOCHPUSTHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aJay, pEUIeHUH, pacCyKICHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOT0 MTO3HAHHUSI:

OpUEHTallMed B JIEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPEAICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOlIecTBa, MOHMMAHMEM MATEMAaTHYECKOW HayKu Kak cdepbl 4YeloBeueCcKon
NEeATEIbHOCTH, 3TANoOB €€ pa3BUTHA W 3HAYMMOCTH JUISl Pa3BUTHUS LUBWIM3ALMHY,
OBJIAJICHUEM SI3bIKOM MAaTE€MATHKW U MATEMAaTHUYECKOW KyJIbTYpPOH KaK CpeICTBOM
IIO3HAHWS MHpA, OBJIAJCHHUEM IPOCTEHIIMMHU HaBBIKAMU HCCIIEA0BATEIBCKOU
NESATEIIHOCTY;



6) ¢usmueckoe BocnuTaHHe, (POPMHPOBAHHNE KYJIbTYPbI 30POBbSI H
IMOLMOHAJIBHOIO 0JIATONOY IS :

TOTOBHOCTBIO TPUMEHSATH MaTEeMaTHYECKHWE 3HAaHMUS B HHTEpPecax CBOETO
30OpPOBBS, BEIEHHUS  3J0pPOBOrO  oOOpa3a  KHU3HU  (30pOBOE  IHUTAHHE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHM U OTHAbIXa, peryspHas ¢uznueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pPeQIICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIMIMOKY M TaKOTO )K€ MpaBa IPYroro YeI0BeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHUE:

OpUEHTalMEel Ha TPUMEHEHUE MaTEMAaTHUYECKUX 3HAHUM JJI PEIICHMs 3a7a4
B 00JIACTH COXPaHHOCTH OKPYKAIOIIeW cpefbl, IUIAHUPOBAHUSA IOCTYNKOB H
OLICHKM WX BO3MOJKHBIX IIOCJIEICTBUI [JIsl OKpPY’KAaOIIEW Cpeabl, OCO3HAHUEM
J100aNBbHOTO XapaKTepa 3KOJIOTHUECKUX MPOOJIEM U MyTEW UX PELIEHUS;

8) amanTanusi K M3MEHSIOIMUMCSl YCJIOBHSAM COMMAJIbHON M NMPHUPOTHOT
cpenbl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIIOBUAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUUECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHUE YUUTbCA y APYIHX JIOAEH, MpUoOpeTatb B COBMECTHOM AESATENbHOCTU
HOBBIC 3HAHUSI, HABBIKM U KOMIIETEHIIUU U3 OMbBITA JIPYTHX;

HEOOXOMUMOCTHIO B (OPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHCIE
dbopMyUpOBaTh UACH, TIOHSTHS, TUIIOTE3bl 00 00BEKTaX U SBJICHUSAX, B TOM YUCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JCGUIUTHI COOCTBEHHBIX 3HAHUUA U
KOMITETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYK)  CHUTYallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BbI30B, TPEOYIOUIMM KOHTpPMEp, KOPPEKTHUPOBATH
MpUHUMAEMbIE pEIIeHUs] W JCHCTBUA, (OPMYIUpOBATh W OLIGHUBATh PUCKH U

MOCJIENICTBUS, POPMUPOBATH OIIBIT.
METAIIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/ibHBIE YHHBEPCAJIbHBbIE YUeOHbIE 1eHCTBUSA

ba3oBble 1ornueckue aAefcTBu:

e BBIABIIATH U XapaKTEPHU30BaATh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATHN, OTHONIEHWH MEXKIY TMOHATHIAMH, (OPMYIHUPOBATH
OTpEeICHUS  TOHSATHUW, YCTAHABIMBATh CYIICCTBEHHBIA  IPHU3HAK
KJaccu(uKay, OCHOBAaHUSA JUIsi OOOOIIEHUS M CpPaBHECHUS, KPUTEPUHU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTh W  MPeoOpPa30OBHIBATH  CYXKICHHS:
YTBEPIUTEIbHbIE W OTpUIIATEIbHBIC, €JUHUYHBIC, YacTHhIE W 0OIIue,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMAaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, JaHHBIX, HAOTIOMEHUAX W YTBEPKICHUSX,
npemjiaraTh ~ KpUTEpPUM Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMH;

JienaTh BBIBOABI C HWCIIOJIB30BAHWEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX M
WHYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIIOUEHH 110 aHATIOTUH;
pa30upaTh T0Ka3aTeIbCTBA MATEMATHYECCKUX YTBEPKICHUN (TIPSIMBIC U OT
MPOTUBHOTO), MPOBOAWTH CAMOCTOSITEIbHO HECIOXHBIC JTOKa3aTeIbCTBA
MaTeMaThyeckux (aKkToB, BBICTpaMBaTh APTYMEHTAILIMIO, TPUBOIUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY KICHUS;
BBIOMpATh CMOCO0 perieHus: yd4eOHOM 3ajmauu (CpaBHHUBATh HECKOJIBKO
BapUAHTOB pEIIeHHUS, BHIOMpATh HaWOOJEe TMOAXOMANINN ¢ y4ETOM
CaMOCTOSATEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble ucciienoBarebCKue AeiicTBHSA.

UCIIOJIb30BaTh BOMPOCHI KaK HCCIIENOBATEIbCKUN MHCTPYMEHT MO3HAHMS,
(dbopMynaupoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTUBOpPEUYUE, MpolIemy,
CaMOCTOSATENILHO YCTaHaBIIMBaTh HMCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIO0TE3Y, apTYMEHTUPOBAThH CBOIO TIO3UIUIO, MHEHUE;

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBIIOE  HCCIEJOBAaHWE MO  YCTAHOBJICHUIO
OCOOEGHHOCTEM MaTeMaTHYECKOTO OOBEKTa, 3aBHCHMOCTEH OOBEKTOB
MEXKy COOO0M;

CaMOCTOSITeNIbHO (OPMYJIMPOBATH OOOOIIEHUSI U BBIBOBI M0 pe3ysibTaTaM
MPOBENEHHOTO HAOIIOEHUS, HUCCIEIOBaHUS, OIICHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TMPOIIECCa, a TaKXKE BBIJIBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

PaGora c undgopmanueii:

BBISIBJIAITh HEJOCTATOYHOCTh M M30BITOYHOCTh HWH(OpMAIUU, JaHHBIX,
HEOOXOAMMBIX JJIsl PEIICHUS 3a1a4H;

BBIOMpATh, aHAIU3UPOBATh, CHUCTEMATH3UPOBATHL U HWHTEPHPETUPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUIAOB U POPM IIPEICTABICHUS,

BbIOMpaTh (GopMy TMpeACTaBiIeHUS HHPOpMAMKU U WLUIIOCTPUPOBATH
perraemMbie 3aayd  CXEeMaMH, JuarpaMMaMH, WHOW Tpapukod W HUX
KOMOWHAIUSIMU;

OLICHWBATh HAAEKHOCTh MH(GOPMALKU TO KPUTEPUAM, NPEIIOKEHHBIM
YUHUTENIEM UM CHOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKaTHBHBIE YyHUBEpPCAJIbHbIE y4eOHbIe AeiiCTBUSA:



BOCIIPUHUMATh W (OPMYIHPOBATH CYXICHHS B COOTBETCTBUU C
YCIIOBUSIMU U LIENSIMU OOIICHHUSI, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX U MUCHBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS I10
XOJly peuIeHus 3a/1a4yl, KOMMEHTUPOBATH MMOJTYUYEHHBIN pe3ysbTaT;

B X0/Ie 00CY>KJI€HUS 3aJ]aBaTh BOIPOCHI MO CYLIECTBY 00CYkKIaeMOil TEMBI,
npoO0sIeMBbl, perraeMoil 3a/1auu, BHICKa3bIBaTh UJCH, HAllCJICHHbIE Ha TTIOMCK
pELICHMs, COIOCTAaBIATh CBOM CYXJIEHHUS C CYXACHUSAMH APYyrHX
Y4aCTHUKOB JHaliora, oOHapyXUBaTh PAa3IMYUE M CXOJACTBO MO3UIIHI, B
KOppEeKTHOU popMme hopMyupoBaTh pa3HOTIACHs, CBOM BO3PAKEHUS,
NPEACTaBIATh  pPE3yJbTaThl  pEIICHUs]  3aJladyd,  DKCIIEPUMEHTa,
UCCJIEIOBaHUsI,  TPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3aJ1a4 IPE3EHTALMU U OCOOEHHOCTEN ayAUTOPUH;
NOHMMAaTh W HWCHOJb30BaTh  MpPEUMyIIECTBA  KOMaHIHOM U
WHIUBUIYyAIbHOM pabOThl TpPH PEIIEHWH YYEOHBIX MaTEMaTUYECKUX
3ajay;

IPUHUMATh LEJIb COBMECTHOM NIEATEIBbHOCTH, INIAHUPOBATh OPraHU3aLUIO
COBMECTHOM pPabOThl, pachpeneisiTb BUIbI padOT, JOTrOBapUBAThHCA,
00Cy>XaTh MPOIIECC U pe3yabTaT pabOThl, 0000IIaTh MHEHUSI HECKOJIBKHUX
JIFO/ICH;

y4acTBOBaTh B TPYMNIOBBIX (opmax paboTel (0OcyxkaeHHs, OOMEH
MHEHUSIMHM, MO3TOBBIE IITYPMbl M JPYTHE), BBITIOJHATh CBOI YacTh
paboThl U KOOPAMHUPOBATH CBOU JEHCTBUA C IPYTMMHU YJI€HAMU KOMaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSIM,
chOpMyITUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBHSI.

PeryasiTuBHbIe YyHUBEpPCAJIbHbIE Y4eOHbIEe JeHCTBUS
Camoopranusanus:

CaMOCTOATENbHO COCTAaBJIATh IUIAH, AJITOPUTM pPEIICHUS 3aayu (WU ero
YacTh), BBIOMpATh CMOCOO PEIICHUS] C Y4ETOM HMMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh M KOPPEKTUPOBATH
BAapUAHTHI pEUICHUN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOIIUOHATbHBIA HHTEJJICKT:

BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTpOJIS —IIporecca u
pe3yJibTaTa pEeIICHUsI MAaTEMATUYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IPU PELICHUHU
3a7a4i, BHOCUTb KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENIHCTB, HAWIEHHBIX OIMIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJbTaTa ACATEIbHOCTUA IMOCTABICHHOMN LEIIH
U YCJIOBUSIM, OOBSICHSTh MPUYUHBI JOCTHKCHUS WM HEJOCTIDKCHHUS T1ETTH,
HAXOJIUTh OIMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIbTATDBI

K koHmy o0yueHuss B 7 Kjacce OOy4aroUIUiiCsl MOMYYHUT CJEAYIOLIUE
IpEeIMETHBIE PE3YJIbTAThI:

Yuciaa 1 BBIYUCTICHUS

BoimonusATe, codyeras yCTHbIE M MHUCHhMEHHBIE MPHUEMBI, apu(pMETHUECKHE
JEUCTBHUS C PAallMOHAIBHBIMU YUCIIAMH.

Haxonuth 3HayeHUs YUCIOBBIX BBIPAXKEHHM, NPUMEHATh pPazHOOOpa3HbIE
CHO0COOBbI U MPUEMBI BBIUMCICHUS 3HAYEHUM APOOHBIX BBIPAXKEHUH, COAEPMKAIINX
OOBIKHOBEHHBIE U JIECTUYHBIE TPOOH.

[lepexoauTh OT 0AHOW (HOPMBI 3aMKMCH YUCEN K APYroM (mpeoOpa3oBbIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYI, OOBIKHOBEHHYIO B JECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JCCATUUHYIO JIPOOB).

CpaBHHBATh U YNIOPAAOYNBATH PALOHAIBHBIC YUCIIA.

OKpyTisTh yucna.

BBINONMHATE MPUKUIKY U OLIEHKY pe3yJIbTaTa BhIYMCIEHUH, OLICHKY 3HaYE€HUI
YUCJIOBBIX BBIPAXKEHUH. BBINOMHATHE AEHCTBUSA CO CTENEHSIMHU C HATYpaJIbHBIMU
MOKA3aTEeISIMH.

[IpuMeHATh  NpPU3HAKKM  JCIUMOCTH,  PA3J0KEHHE HAa  MHOXHUTEIN
HaTypaJIbHBIX YHCETI.

Pemate MpakTUKO-OPHUEHTHUPOBAHHBIE 3aJa4yM, CBSI3AHHBIE C OTHOILLIEHUEM
BEJIMYMH, TMPONOPUMOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMH, WHTEPHPETUPOBATH
pe3ynbTaThl peIEHUs 3a4a4 ¢ YYETOM OTPaHWYEHHH, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpUBaEMbIX 0ObEKTOB.

AJsire0OpanvecKkue BbIPpaKeHUs!

Hcnonp3oBath anredpanyeckyto TEPMHHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOIro MaTepuaia.

HaxonuTts 3HadueHHss OyKBEHHBIX BBIPRXKECHHUH IPU 3aJaHHBIX 3HAYCHHSIX
NEPEMEHHBIX.

BoinonHsaTe  mpeoOpa3oBaHUs  LENOTO  BBIPAKEHHUS B MHOTOWIEH
MPUBEACHUEM TIOJIOOHBIX CIAraeMbIX, PACKPHITHEM CKOOOK.

BbINONHATE yMHOXKEHHE OJIHOWIEHa Ha MHOTOWIEH M MHOTrO4leHa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CyMMbI U KBaJIpaTa pa3HOCTH.

OcCyIlecTBIATh Pa3I0KEHUE MHOTOWIEHOB HA MHOMKUTEIM C IOMOILBIO
BBIHECEHHUS 3a CKOOKM OOIIEr0 MHOXHWTENS, TPYNINHUPOBKH  CJIaraeéMbix,
npuMeHeHus: (OpMyJ1 COKPAIIEHHOTO YMHOKEHHUS.

[IpumeHsaTh npeodpa3oBaHUs MHOTOUYJICHOB JJIS PELIEHUs Pa3IMYHBIX 3a7a4
U3 MAaTEMaTHKH, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATypaJlbHBIMU IOKa3aTeIsiMU s
peoOpa30BaHUs BBIPAKECHUH.



YpaBHeHUA U HEPABEHCTBA

Pemate nuHEiiHbIE ypaBHEHHUS C OJHOM TNEPEMEHHOM, MPUMEHsS TMpaBuiia
Nepexo/ia OT UCXOHOTO YpaBHEHUS K paBHOCUIbHOMY eMy. [IpoBepsTs, sBisieTcs
JIM YUCIIO KOPHEM YPaBHEHUSI.

[IpumeHnsaTh rpaduyeckre METOIbI IPH PEIICHUH JIMHEHHBIX YPaBHEHUN U UX
CUCTEM.

[TonOupaTe npuUMephl Map 4YWCEN, SBISIONIMXCS PEIICHHEM JUHEHHOTO
ypaBHEHUS C ABYMS IEPEMECHHBIMU.

CtpouTh B KOOPAMHATHOW TUIOCKOCTH TpaduK JHUHEHWHOTO YPAaBHEHHUS C
JIBYMsI TIEPEMEHHBIMH, TMOJIb3YSCh TpadUKOM, NPHUBOJIUTH MPUMEPHI PEIICHUS
YpaBHEHHSI.

Pemate cucTeMbl IByX THHEHHBIX YpaBHEHUH C TBYMS TIEPEMEHHBIMHU, B TOM
yucie rpaduyecKu.

CocTaBisATh W peIIaTh JIMHEWHOE YpaBHEHHWE WM CHCTEMY JIMHCWHBIX
ypaBHEHUN TIO YCJOBHUIO 3a/Jlaud, HWHTEPHPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1auy TIOJIy4eHHBIN Pe3yJIbTar.

DOyYyHKIUHA

N300pakath Ha KOOPAMHATHOM MPSMON TOUKHU, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATaM, JTy4d, OTPE3KU, UHTEPBAJIbI, 3aITUCHIBATh YHCIOBBIE TPOMEKYTKU HA
anre0pandeckoM SI3bIKe.

OTMeyaTh B KOOPAWHATHOW IIOCKOCTH TOYKH MO 3aJaHHBIM KOOPJWHATaM,
CTpOUTh Ipaduky TMHENHBIX GyHKUUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh C MOMOIIBI0 (YHKIMM H3BECTHBIE 3aBUCHMOCTH MEXKIY
BEJTMYMHAMU: CKOPOCTb, BpPEMs, DPACCTOSHHUE, II€HA, KOJWYECTBO, CTOUMOCTD,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuthb 3HaueHnne GyHKIMU 10 3HAYCHHIO €€ apryMEeHTa.

[Tonumate rpaduyeckuii cocod MPEeACTaBICHUS W aHalu3a WHOOpMaIuy,
W3BJICKATh U MHTEPIIPETUPOBATH HHMOPMAITHIO U3 TPAPUKOB peaTbHbIX MPOIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOydenuss B 8 kJiacce oOydaronuics MOJYYUT CIECAYIOIIUE
peIMEeTHBIC PEe3yIbTaThI:

Yucia 1 BBIYUCICHUS

Hcronp30BaTh HadaJlbHBIC TMPEACTABICHHUS O MHOXKECTBE JCHCTBUTEIBHBIX
YUCEN JUISl CPAaBHCHHSI, OKPYTJICHUS M BBIUMCICHUH, H300paxaTh JTCHCTBUTCIIHHBIC
YHCJIa TOYKaMH Ha KOOPAUHATHOMN MTPSAMOM.

[IpumeHaATh TOHATHE apU(METHUECKOTO KBAAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHM, HCIOJB3YS NMPU HEOOXOJUMOCTH KaJIbKYJSTOP, BBIMNOJIHATH
npeoOpa3oBaHus BBIPAKEHUN, COJEPKAIIUMX KBAJPATHbIE KOPHU, HCHOJIb3YS
CBOMCTBA KOPHEW.



Hcnonp3oBath 3amucu OOJBIIMX U MajbIX YUCEN C TMOMOIIBbIO JIECATUYHBIX
npoOeit u creneneit yucna 10.

AsreOpanvecKue BbIPAKEHUS

[IpuMeHATh MOHATHE CTENEHH C LEJNbIM II0KAa3aTeleM, BBINOJIHATH
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBINONMHATE TOXXIECTBEHHBIE MPEOOpa30BaHUsl PAIMOHATIBHBIX BbIPAXKCHHIMA
Ha OCHOBE MpaBWJI ICHCTBUI HaJl MHOTOUJICHAMH U alNreOpandecKuMH IpOOsiMU.

PacknanpiBaTh KBaJpaTHBIN TPEXUIEH HA MHOKUTEIH.

[IpumeHsTh Mpeodpa3oBaHus BEIPAXKEHUM JIs1 pEeUICHUST Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemats nuHEHBIE, KBAIpAaTHBIE YPABHEHHUSI M PallMOHAJIbHBIE YPaBHEHHS,
CBOJISIIIMECS K HUM, CUCTEMBI IBYX YPaBHEHUH C ABYMS IEPEMEHHBIMH.

[IpoBOaUTE MpOCTENIINE UCCIIENOBAHUS YPABHEHUM U CHCTEM YPaBHEHWM, B
TOM YHCJIE C TPUMEHEHUEM TpapuuecKUX MpeAcTaBlIeHU (YCTaHABIMBATh, UMEET
JU ypaBHEHWE WM CHUCTEMAa YPABHEHUM PELICHUs, €CIM MUMEET, TO CKOJBbKO, U
rpouee).

[lepexoauTh OT CIIOBECHON (POPMYIHMPOBKH 3a/layu K €€ anredpanyecKkou
MOJIEIM C TIOMOIIBIO COCTaBJICHHS YPaBHEHHS WIM CHUCTEMbl YpaBHEHHIA,
WHTEPHPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ1a4M ITOJTYUYEHHBII pe3yJbpTar.

[IpuMeHATh CBOWCTBA YHCIIOBBIX HEPABEHCTB JMJII CpPAaBHEHMS, OLCHKH,
pelIaTh JIMHEWHbIE HEPABEHCTBA C OJHOM NEPEMEHHOM M MX CHUCTEMBI, JaBaTh
rpaUuecKky0 WLUTIOCTPALMI0 MHOMKECTBAa PELICHUIHEPABEHCTBA, CHCTEMBbI

HEPABEHCTB.

DYyHKUMHA

[TorumMaTh U UCMOIB30BaTh (PYHKIIMOHAIBHBIC TOHSATUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O003HAYECHMsI), ONpPENEsATh 3HaueHHe (YHKUUU IO 3HAUYEHUIO
apryMeHTa, OlpeAeiaTh CBOMCTBa PYHKIMU N0 €€ rpaduky.

CtpouTth rpauku 31eMeHTapHbIX (QYHKIMA BUJA:

y = kiX, Yy = X2, y = X3,y = x|, y = VX, OIHCBIBAaTb CBOICTBA YHCIOBOI

byHKIUU 110 €€ TpadukKy.

K xoHmy oOyuenus B 9 kJiacce o0Oydaronuics MOJYYUT CIEAYIOIIUE

NPEeIMETHBIE PE3YJIbTATHI:

Yuciia M1 BbIYMCICHUSA

CpaBHMBaTh M yHOPSAIOYMBATH pAllMOHANbHBIE U HpPPALMOHAIBHBIE YHCIA.

BreimonasaTe  apudmeTndeckue ACUCTBUS C  palMOHAIBLHBIMH  YHUCTIAMH,

coueTass YCTHbIE U TMCbMEHHBIE TMPUEMBI, BBIIOIHATH BBIYUCIEHUS C
UppalMOHAIbHBIMU YUCIAMU.



Haxonute 3HaueHHWss cTeneHew ¢ LEeIbIMA TMOKA3aTeIsIMA W KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyriiaTh JAEUCTBUTEIBHBIC YHCIA, BBINOJIHATH MPUKUIKY pe3yjbTara
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

PemaTe nuHEHHbICE W KBaJpaTHBIC YpPAaBHEHUS, YPABHEHUS, CBOASILIAECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

PemaTte cuctembl IBYX JIMHEWHBIX YPAaBHEHUH C JABYMsS IMEPEMEHHBIMU H
CHUCTEMBI JBYX YPaBHEHUM, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISICTCS JIMHEWHBIM.

Pemate TekcToBBIE 3amaun  anreOpandeckuM CIOCOOOM C  MOMOIIBIO
COCTaBJICHUS YPABHEHHUS WIIM CUCTEMBI IBYX YPABHECHUH C IBYMS IIEPEMEHHBIMMU.

[IpoBOIUTH MPOCTEUIIINE UCCIICNOBAHUSA YPABHEHUN M CHUCTEM YPaBHCHUU, B
TOM YHCJIE C MPUMEHEHUEM IpaduyecKuX MpeCTaBIeHUN (YCTaHABINBATh, UMEET
JM ypaBHCHUE WJIM CHUCTEMA ypPaBHEHUW PEUICHHS, €CIU MUMEET, TO CKOJIbKO, U
rpouee).

Pemare nuHelHBIC HEpaBEHCTBA, KBaJApaTHBIC HEPABEHCTBA, H300pakaTh
pPEIICHUE HEPABECHCTB HA YHUCIOBOW MPSMOM, 3alMCHIBATH PEUICHUE C MOMOUIBIO
CHMBOJIOB.

Pemate cHCTEMBI  JMHEWHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOUAIOIIME KBaJpaTHOE HEPABEHCTBO, H300pa)kaTb PEIICHUE CHCTEMBI
HEPABEHCTB HA YMCJIOBOM MPSAMOU, 3aIMChIBATh PEIICHUE C TOMOIIBIO CUMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA MPU PEIICHUHN PA3JIMYHBIX 3a7a4.

DYyHKIUHA

Pacnio3naBaTh (QyHKIIMU W3y4YeHHBIX BHAOB. [loKa3biBaTh CXxeMaTUYECKHU

PacIoo’KEHUE Ha KOOPIMHATHOM TIOCKOCTH rpadukoB GyHKIME Buaa: Y = KX, y
=kx+Dby=klx,y=ax2+bx+c,y=x3,y= VX, y = |X|, B 3aBUCUMOCTH OT
3HauYeHUN KOA()PHUITUEHTOB, OMMCHIBATH CBONCTBA (DYHKITHIA.

CtpouTh U M300paXkaTh CXEMATHUYECKH I'paQUKUA KBaJAPATUUYHBIX (PYHKIUH,
OMKCHIBATH CBOMCTBA KBAJPATUUHBIX (PYHKIUHI MO UX Tpadukam.

Pacno3naBaTh kBajipaTUUHy10 GYHKIHMIO MO (hopMyJie, IPUBOIUTH TPUMEPDI
KBaJIpaTUUHBIX QYHKIUI U3 peanbHON KU3HU, PU3UKU, TEOMETPHUH.

YucsioBble MOC/I€10BATETbHOCTH U IPOrPeccuu

Pacno3naBate apuMETHUECKYyI0 U TE€OMETPHUYECKYIO0 MPOTPECCUH MpU
pa3HBIX CcrocoOax 3aaHusl.

BbIMONHATE  BBIUMCICHHS C HUCHOJb30BaHMEM (opMmyn N-ro  4jeHa
apu(pMeTHYECKON U TEOMETPUUECKOI MPOTrpecCcHii, CyMMBI TIEPBBIX N UJIECHOB.

N300pakaTh 4iIE€Hbl IOCIEIOBATEIbBHOCTH TOYKAMU Ha KOOPJIMHATHOU
IJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIE C YHMCIOBBIMHU IOCJIEAOBATEIBHOCTIMU, B TOM
qHCclie 337a4d U3 pealbHON JKU3HH (C UCIIOJIb30BAHUEM KaJbKYJIATOPA, IIUPPOBHIX
TEXHOJIOTHH ).



TEMATHYECKOE IINTAHUPOBAHMUE

7 KJIACC
KoanuecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB H TeM (uudposbie)
Ne o/n Kontpoabusie | IIpakruyeckue
NMPorpaMmbI Bcero o0pa3oBartejibHbIE
padoThbI padoTbI
pecypchbl
Yucna u BeIUKCiIeHUs. PaninoHanbHbIe bu6mmoreka [IOK
1 30 1
qucia https://m.edsoo.ru/7f415b90
bu6mmoteka [IOK
2 Koopunatst u rpagukit. Gyukiun 24 1 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
A 42
3 ArCOPAHTCCKAC BIPAXCHHA 3 https://m.edso0.ru/7f415b90
bu6nmmoreka [IOK
4 1
¥ PaBHCHILA 1 HEpaBeHCTBa 30 https://m.edso0.ru/7f415b90
bu6mmorexa [IOK
IT 1 1
> OBTOpeHHe i 0GobumenHe 0 https://m.edso0.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 7 0
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8 KJIACC

Kosun4yecTBo yacoB JIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB  TeM (uudposbie)
Ne n/mn Konrpoubusie | IIpakrnyeckue
NMPOrpamMmbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
1 AnreOpanyecKue BHIPaKCHHUS. 24 9 bu6nunoreka [IOK
Anrebpanueckas 1pooOb https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
2 Uucna u Beruncienus. KBagpatHele KopHU 22 1 httos://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BHIPaKEHHSL. 5 0 bubnuoreka LIOK
KBagpatHblii TpéxuieH https://m.edsoo.ru/7f417af8
4 YpaBHeHus u HepaBeHcTBa. KBajpaTHbIe 24 9 bu6nuoreka [IOK
YPaBHEHHUS https://m.edsoo.ru/7f417af8
VYpaBHenus u HepaBeHcTBa. CUCTEMBI bubnuoteka [IOK
) . 10 0
YPaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
. 2 2
6 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 0 https://m.edsoo.ru/7f417af8
7 Yucna u BerauciacHus. CTEIEeHb C HEIbIM 3 1 bu6nmmoreka [IOK
MOKa3areseM https://m.edsoo.ru/7f417af8
Bbu6nmuoreka [JOK
8 PyHKiHH. OCHOBHBIE NOHATHA > 0 https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
Y
o Dymkupi. THCTOBbIC yRKLAH o 0 https://m.edsoo.ru/7f417af8
Bbu6nmmoreka [IOK
10 II 9 1
OBTOPCHHE 1 0000MICHHE https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 9 0
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9 KJIACC

Kosaun4vecTBo 4acoB JIeKTPOHHbIE
Ne | HaummeHoBaHme
(uudposbie)
n/ | pasesioB U TeM Beer | Konrpoubn | IIpakrnuyec
o0pa3oBartejibHbIE
n NporpamMmbl 0 bie padoThI KHe padoThl
pecypchbl
Yucna n
bubmuoreka [JOK
BBIYUCIICHHUSL.
1 . 9 https://m.edsoo.ru/7f41
JlecTBUTEIbHBIC
9dos
yucna
bubmnoreka LIOK
2 OyHKIUU 16 1 https://m.edsoo.ru/7f41
9dos
VYpaBHeHus u
HEPaBEHCTBA. bubnuorexa [JOK
3 YpaBHeHus ¢ 14 1 https://m.edsoo.ru/7f41
OJIHOH 9d08
MEPEMEHHOMN
VYpaBHeHus u
bubmuorexa [JOK
HEPaBEHCTBA.
4 P 14 1 https://m.edsoo.ru/7f41
. 9dos
ypaBHEHHIA
YpaBHeHUs U bubnuoreka [IOK
5 HEpaBEeHCTBA. 16 1 https://m.edsoo.ru/7f41
Hepasencrsa 9d08
Yucnosbie bu6mmorexa [IOK
6 MIOCJIEIOBATEIBHO 15 1 https://m.edsoo.ru/7f41
CTH 9d08
IToBTOpEHME,
oGobimerue bubnuotexa [JOK
7 ’ 18 1 https://m.edsoo.ru/7f41
CHUCTeMaTHU3aIIHs
. 9dos
3HaHUI
OBILIEE
KOJIMYECTBO
102 6 0
YACOB I10
[TPOTPAMME
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