


MHNOACHUTEJBHASA 3AIINCKA

Anrebpa sIBJISIETCS OJHUM W3 OMOPHBIX KYPCOB OCHOBHOTO 00ImIero oOpa3oBaHUs OHA
obecrieunBaeT W3y4YeHUE JAPYrUX JUCHUIUIMH, Kak €CTCCTBCHHO-HAYYHOI'0, TaK H
TYMAaHUTAPHOTO LMUKIOB, €€ OCBOCHME HEOOXOAMMO IS MPOAOJDKECHUS
oOpa3oBaHMsl M B TOBCEAHEBHOHN >kM3HU. Pa3BuThe y 0OyYaromMXCs HAYYHBIX
OPEJICTABICHANA O MPOUCXOXKACHUM W CYINHOCTH anreOpanueckux aOCTpakuui,
cnoco0e OTPAKEHUSI MATEMATHYECKON HAYKOM SIBJIEHHUI M TPOLECCOB B MPUPOAC U
o01IecTBE, PONM MATEMATHYECKOrO0 MOJCIMPOBAHUS B HAYYHOM TMO3HAHMH W B
NPAKTHKE CHOCOOCTBYET (POPMHUPOBAHMIO HAYYHOTO MHUPOBO33PEHUS M KAYECTB
MBILIICHAS, HEOOXOAUMBIX IS aJANTalMd B COBPEMEHHOM LU(PPOBOM 001IECTBE.
Hzyuenne anreOppl 0OecnevymMBacT pa3BUTHE YMEHHs HAOMKOAAaTh, CPABHUBATH,
HAaXOAWTh 3aKOHOMEPHOCTH, TPEeOyeT KPUTUUYHOCTH MBIIUIEHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JEHCTBUSL M BBIBOJBI, (POPMYJIMpPOBATH
yTBepkacHHus. OCBOCHHME Kypca aireOpbl 00€CHEYMBACT PA3BUTHE JIOTMUECKOrO
MBILUICHAS. OOYYarOUIMXCs: OHM MCIONB3YIOT JACAYKTHUBHBIE W WHIYKTHBHBIC
paccy>kaeHusi, 0000IEHUE M KOHKPETHU3AILUI0, a0CTParipoBaHUE W AHAJIOTHIO.
OOydeHne anredpe npeanojiaracT 3HAYMTENbHBIA O00BEM CaMOCTOSTEIBHOMN
JESATEIbHOCTA  OOYYAKOIIMXCS, TO3TOMY CaMOCTOATENBHOE PELICHUE 3aaad
SBJIICTCS PeAIN3anueil IeATENbHOCTHOTO MPUHIMIA O0YYCHHSI.

B crpykrype mporpamMmbl y4eOHOro Kypca «Anredpa» At OCHOBHOTO
o0uiero 00pa3oBaHus OCHOBHOE MECTO 3aHMMAOT COACPKATEIbHO-METOANYECKUE
JVMHUK: «Yucaa U BBIYMCTIEHUSY, «ANreOpanyecKie BBIPAKCHUSD», « YPABHCHHS U
HEPABEHCTBA», «DyHKuum». Kaxkgas M3 3THX COAEP)KATEIBHO-METOINYECKUX
JIMHHIA Pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET U3YUCHHUS KypCa, B3AUMOACHCTBYS €
APYTUMH €ro JIMHUAMH. B Xoae H3ydeHuss ydeOHOro kKypca oOydaroImumcst
OPUXOJUTCS JIOTHUYECKH PACCY>KAAaTh, UCMOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN
sa3bIK. B CBA3M ¢ 3TUM B mporpaMmy y4deOHOro Kypca «Anredpa» BKIFOUYEHBI
HEKOTOPBIC OCHOBBI JIOTMKH, NPEICTABICHHBIE BO BCEX OCHOBHBIX pa3ieiax
MaTEMaTUYECKOro 00pa3oBaHUsl U COCOOCTBYIONIME OBIAJACHUIO O0YYArOITUMUCS
OCHOB  VHMBEPCAJBHOTO  MAaTEMATHYECKOro  s3blka.  CoaepKaTrenbHOW |
CTPYKTYPHOM OCOOEHHOCTBIO yueOHOTrO Kypca «AnredOpa» SBISETCS €ro
MHTETPUPOBAHHBIA XapaKTep.

Copepxanne nvHAM «YucClia W BBIYMCICHUS» CHYXKUT OCHOBOH ISt
JAJIBHEHIIET0 M3YUYCHUsS] MAaTEMATUKH, CIIOCOOCTBYET PA3BUTUIO y OOYYAFOIIMAXCS
JIOTUYECKOr0 MBILUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIB30BATHCS AITOPUTMAMHU, a
TAK)KE MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOANUMBIX AJIsI TOBCEAHEBHOM
JKU3HU. Pa3BUTHE MOHATHS O YMCIIE HA YPOBHE OCHOBHOTO O0OLIEro 00pa3oBaHUs
CB3aHO C PAUMOHAIBLHBIMM M HMPPALMOHAIBHBIMU 4YHCIaMH, (OPMUPOBAHUEM



NPEACTABICHAN O JEHCTBUTEIBHOM YMCIE. 3aBEPLICHUE OCBOCHUS YHMCIIOBON
JIMHUM OTHECEHO K CPeAHEMY 0011eMy 00pa30BaHHUIO.

Coneprxanue AByX alreOpandyeckux JIMHUM — « AIreOpanvyeCcKue BhIPasKEHU D
U «YPaBHECHHSI U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHMIO Yy OOYYAKOLIMXCS
MaTeEMaTHYECKOrO anmnapara, HeOOXOAMMOro Uil PEIIEHMS 3aJa4 MaTEMaTHKH,
CMEXKHBIX TPEAMETOB U TMPAKTUKO-OPUEHTHPOBAHHBIX 3ahad. Ha ypoBHe
OCHOBHOro 00miero o0pa3oBaHus Y4YeOHBIA MaTepuan TPYNIUPYETCS BOKPYD
palMOHAIBHBIX BhIp@KEHUM. AireOpa JeMOHCTPUPYET 3HAUEHUE MATEMATUKU Kak
A3bIKa ISl TOCTPOEHUS MAaTeMATHYECKUX MOJCICH, OMUCaHWs MPOLECCOB W
ABJICHUH pealbHOro Mupa. B 3amaun oOydyeHHs aireOpe BXOIST TaKKe
JajibHEHIee Pa3BUTUE  AJTOPUTMHUYECKOTO  MBIIUIEHHS, HEOOXOIUMOro, B
YaCTHOCTH, JJIsi OCBOEHHUS Kypca HH(OpPMATHKH, UM OBJIQJCHUE HABBIKAMHU
JEeTyKTUBHBIX paccyxacHuid. [IpeoOpa3oBaHne CUMBOIBHBIX (OPM CIOCOOCTBYET
PA3BUTHIO BOOOPAKEHUS, CIIOCOOHOCTENH K MATEMAaTHYECKOMY TBOPUYECTBY.

Conepsxanue (QyHKIMOHAIBHO-TPAPUUECCKON JTMHUKM HALEIEHO HA MOy YCHUE
0Oy4YaroIMMUCS 3HAHUH O (PYHKIUIX KaK BaKHCHUIICH MaTEeMaTUYECKON MOJEIH
JUTS OTIMCAHUSI U UCCIIEAOBAHUS Pa3HOOOPA3HbIX MPOLIECCOB U SIBJICHUI B MPUPOJE
u olOwmecTBe. M3ydyeHne martepuasia CnocoOCTBYET PAa3BUTHIO Yy OOYyYarOMIMXCs
YMEHUS UCTIOJIb30BATh PA3JINYHBIC BHIPA3UTEIBHBIE CPEICTBA A3bIKA MATEMATHUKN —
CIIOBECHBIC, CHUMBOJIMYECKUE, TpaMuyeCcKre, BHOCUT BKJIaA B (POPMHpPOBAHHE
NPEJCTABICHUI O POJIM MATEMATUKU B PA3BUTUM LIMBUIM3AIIMU U KYJIBTYPBI.

CornacHo yueOHOMY mjaHy B 7-9 kjaccax u3ydaeTcss Y4YeOHBIH Kype
«AnreOpa», KOTOPBIA BKIIFOYAET CICAYIOIIME OCHOBHBIC Pa3fciibl COACPKAHUS:
«Yucna W BBIUMCICHUS», «ANNeOpanuecKue BBIPAKEHUS», «YPABHEHUS U
HEPABEHCTBA», « DYHKIIUNY.

Ha u3yuenue yueOHoro kypca « Anredpa» orsoaurcsa 306 yacoB: B 7 Kiacce
— 102 gaca (3 vaca B Henento), B 8 kimacce — 102 vaca (3 waca B HEAeno), B 9
kiacce — 102 yaca (3 yaca B HEIEIIO).



COAEPKAHUE OBYYEHUA
7 KIIACC

Yucaa v BBIYUCTCHUS

JlpoOu OOBIKHOBEHHBIE M JNECATUYHBIE, MEPEX0] OT OJHOW (OPMBI 3aMUCH
apobeit k aApyrod. [loHsATME panMOHAIBHOIO YHCJA, 3aluCh, CPABHEHUE,
VIOPSAOYMBAHUE  PALMOHAIBHBIX  uucell.  ApudMeTrnyeckue JeHCTBUS €
panvoHaNbHBIMU YKCIIaMU. PellieHne 3a1a4d U3 peajbHON MPAKTUKU HA Y4acTH, Ha
poou.

CreneHb ¢ HaTypalbHBIM [OKa3aTeNieM: ONPEIECICHHUE, MpeoOpa3oBaHue
BBIPAKEHUI HA OCHOBE OMPECIEHHS, 3aNUCh OoNbKMX uucel. [IpoueHTsl, 3anuce
OPOLEHTOB B BUAC ApoOH W ApoOM B BHIE MPOLEHTOB. TpHU OCHOBHBIE 337a4M Ha
IPOLICHTHI, PELIEHUE 3a0a4 U3 PEATbHON NPAKTHUKY.

[IpuMeHeHe TPU3HAKOB  JEIUMOCTH, Pa3jIOKECHUE HA  MHOXKUTEIH
HATypaJIbHBIX YUCEIL

PeanbHble  3aBUCMMOCTH, B TOM  4YHMCI€ TpsMas ©  oOparHas
PONOPLHOHAIBHOCTH.

Anredpanvyeckue BbIPpAKEHHS

IlepeMeHHBIE, YACTTOBOE 3HAYECHUE BHIPAKEHUSA C IEPEMEHHOMN. JloMyCTUMBIE
3HAYECHUs NEpeMEHHBIX. [IpeacraBnenre 3aBUCUMOCTH MEKAY BENTUYMHAMHU B BUJIE
(dopmynel. Berancnenust no gpopmynam. [IpeoOpazoBaHrie OyKBEHHBIX BBIPAKEHUA,
TOKJIECTBEHHO PAaBHBIC BBIPDAKEHUS, TMpaBWiaa NOpeoOpa3oBaHUss CYMM U
NPOU3BEICHUH, MPABUIIA PACKPBITHS CKOOOK ¥ MPUBEICHUS MOJOOHBIX ClIaracMbIX.

CBOJiCTBA CTENEHM C HATYPAJIBHBIM TTOKA3aATEIIEM.

OpHounensl U MHOTOUYIEHBL. CTeneHp MHOrouwieHa. ClOKEHUE, BBIYMTAHUE,
VMHOKEHHE MHOTOWIEHOB. MDOpMyJIBl COKPAIEHHOIO YMHOXKEHHS. KBaapar
CYyMMbI M KBaApar pa3sHocTH. DopMyna pasHOCTH KBaaparoB. PasznoskeHue
MHOI'OYJIEHOB HA MHOKHUTEIIH.

YpaBHeHHS U HEPABEHCTBA

YpaBHEHHE, KOPEHb YPaBHEHWS, MpaBWia MPeoOpa3OBaHHs YPABHEHHS,
PABHOCUJILHOCTh YPaBHECHUI.

JIuHeliHOEe ypaBHEHHE € OOHON NEPEMEHHOW, YMCIIO KOPHEH JIMHEWHOIO
VPABHEHUS, PELICHUE JIMHEWHBIX ypaBHEHU. COCTABJICHHME YPAaBHEHUHN 110
VCIIOBHIO 3aJa4i. Penenne TeKCTOBBIX 3a1a4 ¢ TOMOIIBIO YPABHEHUIA.

JluHelHOE ypaBHEHHE ¢ ABYMS NEPEMEHHBIMM U €ro rpaguk. Cuctema IByX
JIMHEWHBIX YPaBHEHHWA C AByMs MEPEMEHHBIMU. PellleHue cucreM ypaBHEHU
crocoOoOM TMOACTAaHOBKH. [IpuMephl pemieHHsl TEKCTOBBIX 3a4a4 € MOMOIIBIO
CHUCTEM YPaBHEHUH.

DOyHKIUU



Koopaunara Toukn Ha npsaMoii. UHUCIOBBIE TPOMEXKYTKU. PaccTosHue MEXY
JBYMSI TOUKaMHU KOOPIWHATHON MPSIMOIA.

[IpsimoyrosibHas cucteMa koopauHat, ocu Ox u (Oy. Alcuucca U opauHaTa
TOYKH HAa KOOPAMHATHOM MIOCKOCTH. [Ipumepsl rpadukoB, 3a1aHHbIX (POPMYIIaMH.
Urenne rpadukoB pealibHbIX 3aBucuMocTed. [lonarme ¢ynkuuu. ['paduk
¢yHnkuun. CpoiictBa pynkumii. Jluneitnas ynkuuns, €€ rpadpuk. ['paduk pyHKIMM
y = |x|. I'paduueckoe pelieHuE JHHECHHBIX YPABHEHUH M CHUCTEM JIMHCHHBIX
YPaBHEHU.

8 KVIACC

Yucaa v BBIYUCTCHUS

KBaaparHelii kopeHb u3 umcna. [loHsTtue 00 wWppalMOHATLHOM YHCIE.
JlecaTHuHbIe MPUOIMKEHUST HPPALMOHANIBHBIX uncen. CBOHCTBA apu(hMETHYECCKUX
KBAJIPATHBIX KOPHEN M UX MPUMEHEHHE K TPEOOPA30BAHUIO YUCIIOBBIX BBIPAKEHUI
Y BBIYUCIICHUSM. J[€CTBUTEIBHBIC YACITA.

CreneHs ¢ LeabIM nokazareseM u €€ cpoiicTBa. CTaHAApTHAs 3aUCh YMCIIA.

Anredpanvyeckue BbIPpAKEHHS

KBaapatHelii  TpEXWICH, pa3loKEHUE KBAAPATHOIO  TPEXWICHA HA
MHO>KHTEITH.

AnreOpanueckas ApoOb. OCHOBHOE CBOHCTBO ajreOpanyeckoi apoOu.
CnokeHWe, BBIYMTAHHWE, YMHOXKCHHE, JCIICHHE anreOpandeckux JapoOei.
PannoHasibHbIE BEIPOKEHUS U MX TPEOOPA30OBAHKUE.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHHe, (opMyna KOpHEH KBaJApPAaTHOTO YPABHEHHMSI.
Teopema Buera. Penienrie ypaBHEHUH, CBOIAIIMXCS K JTUHEHHBIM U KBAAPATHBIM.
[Tpocreiimme qpoOHO-pALMOHATIEHBIC YPABHEHUS.

['padmueckas MHTEPHIpPETALMS YPABHEHHUA C TBYMSI IEPEMEHHBIMU U CUCTEM
JVUHECHHBIX YPaBHCHWUW C JBYMSI TEPEMEHHBIMA. [IpUMEpBI pELICHUS CHCTEM
HEJIMHEHHBIX YPABHEHUH C IBYyMSI IEPEMEHHBIMH.

Pelienne TEKCTOBBIX 3aAa4 aareOpanyeckum CrocoOoM.,

UucnoBbie HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO € OJTHOW MEPEMEHHOM.
PaBHOCUIBHOCTE HEPABEHCTB. JIMHEWHBIE HEPABEHCTBA C OIOHON MEPEMEHHOM.
CHCTEeMBI JIMHEHHBIX HEPABEHCTB € OJJHON NMEPEMEHHOM.

DOyHKIUU

[Tonstue ¢yHkmuu. OONacTe ONPEAECNTICHUST MW MHOXECTBO 3HAYCHHMA
¢yHakumn. CriocoObl 3ananus QyHKIUIA.

I'padpuk Pynkumm. Utenue cpoiictB PyHkumm no €€ rpaduky. Ilpumeps
rpadukoB QPyHKIMH, OTPAKAOINUX PEATBHBIE MPOLIECCHI.



OYHKIMKA, ONUCHIBAOIIKAE TMPSIMYKD H OOpParHyr0 MNPONOPLMOHATIBHBIE
3aBHCHUMOCTH, UX rpaduku. Oyukimn y = x2, y = x3, y = Vx, y=|x|. [paduueckoe
pELICHNE YPABHEHHI U CUCTEM YPABHEHUM.

9 KVIACC

Yucaa v BBIYUCTCHUS

PanmoHnanbHbie yKcia, MPPALMOHATIBHBIE YHMCIIA, KOHCUHBIE U OECKOHEUHBIC
JAECATHYHBIC APOOU. MHOKECTBO NEHCTBUTENBHBIX YMCEN, NCHCTBUTENIBHBIE YMCIIA
KaKk OCCKOHEUHBIE JECATUYHBIC IpoOM. B3aWMHO OJHO3HAYHOE COOTBETCTBUE
MEYKIY MHOKECTBOM AEHCTBUTENIBHBIX YUCET U KOOPIMHATHOMN MPAMOIA.

CpaBHEHHME  [ICHCTBUTENBHBIX 4HMCEN, apu(METUUYECKUE NEHCTBUA €
JNEHCTBUTEIIBHBIMU YUCITAMMU.

Pa3zmepbl OOBEKTOB OKPY’KAKOIIETO MHUPA, AIUTEIBHOCTh MPOLIECCOB B
OKpY KaroLeM MUDE.

[TpnOnm>kEHHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NMPUOMMKeHHs. OKpyTIICHHE
yucen. [Ipukuaka u oLeHKa pe3yabTaroB BEIYUCICHUI.

YpaBHeHHS U HEPABEHCTBA

JlnueiiHoe ypaBHeHUE. PelieHne ypaBHEHUHN, CBOAALIMXCS K JIMHEUHBIM.

KBanparHoe ypaBHeHHe. PelieHre ypaBHEHUN, CBOAAIMXCS K KBAAPATHBIM.
bukBanparHoe ypaBHeHue. [IpuMepsl pelleHust YpaBHEHUN TPEThEW M 4eTBEPTOM
CTETEHEN Pa3I0KEHUEM HA MHOXKUTEIH.

Pemenne apoOHO-panMOHAIBHBIX ypaBHEHWH. PemieHne TEKCTOBBIX 3a1ad
anreOpanvyeCcKuM METOJIOM.

VYpaBHEHHE C ABYMs MEPEMEHHBIMU M €ro rpaduk. PemeHue cucrem aByX
JIMHEWHBIX YPABHEHUN C IBYMs [TIEPEMEHHBIMU. PellleHre CUCTEM ABYX YPaBHEHUM,
OJTHO W3 KOTOPbIX JIMHEHHOE, a JApyroe — BTOpoil creneHu. ['paduueckas
UHTEPIPETALUAS CUCTEMBI YPABHEHUN C IBYMsI [IEPEMEHHBIMH.

Pelienne TEKCTOBBIX 3aAa4 aareOpanyeckum CrocoOoM.

UncnoBele HEPABEHCTBA U UX CBOMCTBA.

Peuienne NMHEHHBIX HEPABEHCTB € OQHOW MEepeMEeHHOM. PerieHue crucrem
JMHEWHBIX HEPABEHCTB ¢ OJHOW nepeMeHHOW. KBaaparHele HEpaBEHCTBA.
['padmueckass WHTEpHpETAllAs HEPABEHCTB M CHCTEM HEPABEHCTB C JIBYMs
[IEPEMEHHBIMH.

DOyHKIUU

KBagparnunas ¢QyHkuus, €€ rpaguk u cBoiictBa. [lapabona, KOOpAWHATHI
BEPIIMHBI MApadoJibl, OCh CAMMETPUH MAPaOOIIBL.

Tpaduxu GyHKUmA: y = kx, y = kx + b, y = k/x, y =x3, y = Vx, y = x| u ux
CBOWCTBA.

Yuc/i0BbIE NIOC1€10BATEILHOCTH U MPOrPecCHH



[ToHsATME 4YMCIIOBOM MOCIEAOBATENLHOCTH. 3aJaHUE MOCIEAOBATEIILHOCTH
PEKYPPEHTHOM (opMyIioi u HOpMyJIOi #-ro 4wieHa.

ApudmeTrueckas U reoMeTpuueckas nporpeccur. DopMysibl #-ro 4jaeHa
apu(PMETUUYECKON U TEOMETPHUECKON MPOrPECCHIA, CYMMBI TIEPBBIX #1 YJIEHOB.

H3o0parkeHne YICHOB apuPMETHUYECCKOH M TE€OMETPUUYECKOH MPOTrPECCHid
TOYKAMHU HA KOOPAMHATHOW IUIOCKOCTH. JIMHEWHBIN M OKCIOHEHIUMAIBHBIN POCT.
Cno>KHBIE TPOLIEHTHI.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA TTPOI'PAMMBI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJbTATDBI

JINYHOCTHBIE Ppe3yJbTaThl OCBOEHUS MPOrpaMMmbl y4eOHOro Kypca
«Anredpa» XapakTepU3YyIOTCA:

1) narpuoTu4yeckoe BOCIUTAHHE:

[POSIBJICHUEM HMHTEPECA K MPOIUIOMY M HACTOAIMIEMY POCCHMCKON
MAaTE€MAaTUKH, LUEHHOCTHBIM  OTHOLIEHWEM K  JOCTHXKCHMSM  POCCUICKHX
MaTeMaTHKOB M POCCHMCKOW MaTEMaTHYECKON IIKOJBI, K HCIOJIB30BAHUIO DTHUX
JNOCTUKCHHIA B APYTUX HAYKAX M MPUKIAJAHBIX cepax;

2) rpa)kaIaHCKOe H JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBINOJTHEHUIO O0S3aHHOCTEH IMpayKAAHWHA U PEAU3ALMH €r0
npaB, NPEACTABICHHEM O MAaTeMaTHYECKMX OCHOBAaX (PYHKIIMOHWPOBAHUS
PA3IAYHBIX CTPYKTYP, SIBJCHMIA, MPOLEAYP T'PAKIAHCKOTO 00IIECTBa (HAMPUMED,
BBIOODBI, OMPOCHI ), FOTOBHOCTHIO K OOCYKACHUIO 3THYECKUX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JOCT)KCHUM HAYKH, OCO3HAHMEM BAaYKHOCTH
MOPATbHO-3THYECKUX MPUHIMUITIOB B ACATENBHOCTH YYEHOTO;

3) Tpya0BO€ BOCIIUTAHHUE:

YCTAHOBKOM HAa aKTMBHOE Yy4YaCTUE B PCLUICHUM NPAKTUYECKHAX 3a7ad
MAaTEMaTUYECKON HANPABICHHOCTH, OCO3HAHMEM BAKHOCTHM MATEMAaTH4ECKOrO
00pa3oBaHMsl HAa MPOTSHKCHWM BCEH SKM3HM JUIS YCHIEIIHOW MPO(ecCHOHATBHOM
JESATEIbHOCTA M PA3BUTHUEM HEOOXOAUMBIX YMEHHHA, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHUEM WHANBUAYAIBHON TPACKTOPHH 00PAa30BAHUS U )KU3HECHHBIX TIAHOB C
YUETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTENH;

4) scTeTn4ecKoe BOCIIUTAHHE:

CHOCOOHOCTBKD K OMOLMOHAIBHOMY M 3CTETHYECKOMY  BOCIPHUSATHIO
MaTEMaTHYECKAX OOBEKTOB, 3a/a4, PEUICHMIA, PACCYXICHWUH, YMEHUIO BHIETh
MAaTEMATUUYECKAE 3aKOHOMEPHOCTH B UCKYCCTBE,

S) neHHOCTH HAYYHOI O O3HAHMS:

OpPUEHTAUMER B JEATEIBHOCTM HA COBPEMEHHYID CHCTEMY HAYYHBIX
NPEICTABICHANH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSI YEIOBEKA, MPUPOIBI U
oOuiecTBa, MOHUMAHUEM MATEMATHYECKONH HAyKM Kak c(depbl YEIOBEUECKOM
JEATENBHOCTH, JTANOB €€ Pa3BUTHS W 3HAYUMOCTH JJIsl PA3BUTHS LIABUIA3ALMHY,
OBJIAJICHUEM SI3bIKOM MATEMATHKU U MATEMATHYECKOM KYJIBTYPOH Kak CPEACTBOM
MO3HAHWS MHPA, OBJIAJEHUEM MPOCTEHIIMMUA HABBIKAMHM HMCCIIEA0BATENBCKON
NEATENBHOCTH,



6) ¢usnueckoe BocnuTaHue, (GOPMHPOBAHHE KYJILTYPbI 310POBbSI H
IMOLHMOHAIBHOIO 0JIArONOJyYHs:

TOTOBHOCTBIO TPUMEHSTh MAaTEMAaTUUYCCKUE 3HAHHWS B MHTEPECAX CBOETO
3/I0POBBS, BEACHUS  3J0pOBOTO  o0Opa3a KM3HU  (3J0pOBOC  MUTAHHUE,
cOATaHCUPOBAHHBIA PEKUM  3aHATHA W OTObIXa, peryjisgpHas Quanyeckas
AKTUBHOCTH), C(OPMUPOBAHHOCTBK) HaBbIKa PE(PICKCUU, NPU3HAHUEM CBOETO
PpaBa Ha OIMOKY M TAKOTO K€ MpaBa APYroro 4YeJI0BEKa,

7) 3K0JI0rHYecKOoe BOCIIUTAHHE:

OpUEHTALIMEH HA MPUMEHEHUE MATEMATUYCCKUX 3HAHUN AJI1 PEIIEHUS 3aaa4
B 00JAaCTM COXPAHHOCTH OKPYXAroUIed Cpeabl, MIaHUPOBAHHUS MMOCTYNKOB M
OLICHKM WX BO3MOXHBIX TOCJIECACTBUH HJs OKPYXKAMOIIEH CPeabl, OCO3HAHUEM
r100aIBPHOTO XapakTepa 3KOJOTHYECKUX TPOOIEM U MyTER X PEIIECHUS,

8) ajantanusi K N3MEHAIIMMCS YCJIOBHSIM COUMAJBbHON M MPUPOAHOIT
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIIOBUSIX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO NEATEIIBHOCTh, B TOM YMCIIE
YMECHHE YUUTHCA y JPYTHX JIFOACH, MpuoOpeTarb B COBMECTHOW ACATEILHOCTH
HOBBIC 3HAHUSI, HABBIKK W KOMIIETEHIIMH U3 OMbITA APYTHX;

HEOOXOOUMOCTBIO B (POPMUPOBAHWMM HOBBIX 3HAHWWA, B TOM YHCIIE
(OopMYyUPOBATH WIEHU, TOHATHUS, TUIOTE3BI 00 OOBEKTAX U SBJICHUSX, B TOM YMCIIE
paHee HEW3BECTHBIX, OCO3HABATh JACPUIMATHI COOCTBEHHBIX 3HAHWA U
KOMIETEHTHOCTEMH, TUIAHUPOBATH CBOE PA3BUTHE,

CHOCOOHOCTBK) ~ OCO3HABaTh  CTPECCOBYKD  CHTYAllMKO, BOCHPUHHAMATH
CTPECCOBYI0 CHTYALIMIO KaK BBI30B, TPEOYIOUIMIA KOHTPMEP, KOPPEKTHUPOBATH
NPUHAMACMbIE PEIICHUST W ACHCTBHS, (POPMYJIMPOBATh M OLICHUBATh PHUCKH W
NOCNEACTBHS, POPMHUPOBATH OMBIT.

METAINIPEAMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/ibHBbIEC YHUBEPCAJIbHbIE Y4eOHbIE 1eiicTBUSI

ba3osble jornyeckue aeiicreus:

e BBISBJIATh U XapAKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKH MATEMATUYECKIX
OOBEKTOB, TMOHATHI, OTHOLIEHWH MEXAY MOHATHAMH, (OPMYIMPOBATH
ONpEACTICHUS]  TMOHSTHN, YCTAHABIMBATHL CYIICCTBEHHBI  IPHU3HAK
KIacCU(pUKalMM, OCHOBAHMS IJii OOOOIICHHMS W CPAaBHEHUS, KPUTEPHUHU
NPOBOAMMOIO aHAJIN3A,

e BOCHPHUHMMATH, (POPMYIUPOBATH W  NPEOOPA3OBBIBATH  CYKICHHUS:
YTBEPAUTENbHBIE W OTPHULATEIBHBIE, €AMHUYHBIC, YaCTHBIC W OOIIME,
YCIIOBHBIC,



BBISIBJISITh ~ MATEMATMUYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3M W
npoTUBOpeurss B (aKTax, MAAHHBIX, HAOIIOACHUAX W YTBEP)KICHUSX,
npejiaratb  KpUTEpUM Uil BBISIBJICHHS ~ 3aKOHOMEPHOCTEH W
IIPOTHBOPEYHIA;

JIeNIaTh BBIBOJABI C HKCIOJIb30BAHUEM 3aKOHOB JIOTWKH, ACIYKTHUBHBIX W
WHAYKTUBHBIX YMO3AKIKOYCHAH, YMO3AKIFOUEHUH TI0 aHAJIOTHN,

pa3dupaTh J0KA3aTENbCTBA MATEMATHYECKAX YTBEPKACHHUMA (TIPSIMBIE U OT
OPOTUBHOIO), MPOBOJUTH CAMOCTOSITENIBHO HECIOXKHBIE TOKA3aTEIbCTBA
MaTeMaTHYECKUX (PAKTOB, BBICTPaMBaTh AapPryMEHTAUMIO, TPUBOANTH
OPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATHE COOCTBEHHBIC PACCYKICHUS,
BbIOMpaTh €rnoco0 pemeHus y4eOHOM 3ahauu (CpaBHUBAThb HECKOJIBKO
BapUAHTOB pEUICHUS, BHIOMpATh HAWOONEE MOAXOJAIMI C YYETOM
CaMOCTOSITENTBHO BBIJCIICHHBIX KPUTEPHUEB).

ba3oBble ncciienoBaTe/ibCKUe AeiiCTBUSA:

MCIOJIb30BaTh BOMPOCH KAK MCCIEAOBATENBCKUIA MHCTPYMEHT MO3HAHWUS,
(opMynupoBaTh BONPOCHL, (UKCUPYIOLIME NPOTHBOPEYHE, MPOOJIEMY,
CaMOCTOSITETIbHO YCTAHABIMBATH MCKOMOE W JaHHOE, (OPMUPOBATH
TUIIOTE3Y, APTYMEHTHPOBATH CBOKO MO3UIUI0, MHCHHE,

OPOBOAWTH MO CaMOCTOSTENIBHO COCTABJIEHHOMY TUJIAHY HECIOMHBIN
DKCIEPUMEHT,  HEOOJBIIOE  MCCICAOBAHME MO  YCTAHOBIICHUIO
OCOOCHHOCTEH MaTeMaTUUYeCKOr0 OOBEKTa, 3aBUCHUMOCTCH OOBEKTOB
MEXTY COOOM;

CaMOCTOATEBHO (POPMYJIMPOBATH OOOOIIECHUS U BBIBOJBI MO Pe3yJibTaraM
NPOBECAEHHOTO HAOJIONCHUS, UCCIICIOBAHMS, OLECHUBATh JOCTOBEPHOCTH
NOJTYYEHHBIX PE3YIBTATOB, BEIBOJOB H 0000IIEHWIA;

NPOrHO3APOBATh BO3MOYKHOE PA3BHTHE MPOLECCA, a TAKXKE BBIIBUIATH
PEINOIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIIOBHUSX.

Pabora ¢ napopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh M W30BITOUHOCTH WH(OPMALIMK, HAHHBIX,
HEOOXOMMBIX JJIsl PELICHMS 3a1a4H;

BbIOWMpATh, AHAJIM3MPOBATh, CUCTEMATU3UPOBATH W HMHTEPIPETUPOBATH
WH(OPMALMIO Pa3IMYHbIX BUAOB U (POPM PEICTABICHHUS,

BbIOMpaTh (OpMY TNPEACTABICHUS WH(POPMALMA W HJUTKOCTPUPOBATH
pelacMble 3aJa4d CXEMaMu, auarpaMmamu, WHOH rpadukoil W Hx
KOMOHMHALIUSAMH,

OLICHWBATh HAAEKHOCTh WH(OPMALMU TO KPUTEPUSM, MNPEUIOKCHHBIM
YUUTENEM WU CPOPMYIUPOBAHHBIM CAMOCTOSATENBHO.

KoMmyHHKaTHBHBIE YHHBEpPCAIbHbIC Y4eOHbIe 1eHCTBHS:



BOCIIPUHUMAThL W (POpPMYIMpOBaTh CY>KACHUS B COOTBETCTBUU C
YCJAOBUSMHU M LIEASMHU OOLIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUKY 3pEHMSI B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JAABaTh MOSCHEHUS TIO
XOJIy PEUICHUs 33]]a4i, KOMMEHTUPOBATh MOTYYCHHBINH Pe3yybTar;

B X0JI€¢ 00CY>KJIEHUS 3a1aBaTh BOMPOCHI IO CYIIECTBY 00CY>KIAEMON TEMBI,
npoOJIeMbl, PelIaeMoid 3a1a4k, BHICKA3bIBATh UJIEH, HALICTICHHBIE HA TIOUCK
pELICHUS, COTMOCTABNIATh CBOM CYXKICHHS C CYXICHUSIMH JPYIHX
YYaCTHUKOB JMajiora, 0OHAPY>KMBAaTh Pa3/inyle W CXOJACTBO TMO3UIMIMA, B
KOPPEKTHO# popme (HopMyapoBaTh pa3HOIIIACHS, CBOM BO3PAKEHMSI,
OpEACTaBAATh  Pe3yjibTarThl  PEIICHHMS  3aJaud,  JKCIOEPUMEHTA,
UCCIICIOBAHMSI,  MPOEKTa,  CAMOCTOATEIBHO  BBIOMpaTh  (popmar
BBICTYIIJICHUSI C YUETOM 3a/1a4 NMPE3CHTALMU U OCOOCHHOCTEN ayAUTOPUH;
NOHUMAaTh W WCIOJB30BaTh  NPEUMYLIECTBA  KOMAHIHOW U
UHAUBUYAIbHOM padoThl MpPU PEHICHUH YYEOHBIX MaTEeMaTUYECKUX
3ajay;

OPUHUMATD LEJIb COBMECTHON AEATEIbHOCTH, IJIAHUPOBATH OPraHU3aNI0
COBMECTHOM paboThl, pacnpedensTh BUAbl paboT, JOroBapUBaThCA,
00Cy’K/1aTh MPOLECC U Pe3ysbTar padoThl, 0000ATh MHEHUST HECKOJIBKUX
JIFOJICH;

y4acTBOBaTb B TpyNmoBbIX (opmax padoTel (00CYKaeHUs, OOMEH
MHEHHUSMH, MO3IOBbI€ IITYPMbI WM JAPYTHE), BBHIMOJHSATH CBOI 4YacTh
pabOThl U KOOPAUHUPOBATH CBOU JCHCTBUSI C JPYTUMH YJICHAMU KOMAH/IbI,
OLIEHMBATh KAYE€CTBO CBOET0 BKJAAa B OOWIMI MPOAYKT MO KPUTEPUSIM,
c(OpMYTMPOBAHHBIM YUYACTHUKAMHU B3aUMOJICHCTBUS.

PeryasiTuBHbIe YHUBEpCAJbHbIE YUeOHbIE JeiiCTBUS
Camoopranusanusi:

CaMOCTOSITENTEHO COCTABJIATh IJIAH, AJITOPUTM PELICHUS 3afaud (MU €ro
4acTh), BEIOMpATh CNOCO0 PEUICHHs C YYETOM HMMEKOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MO’KHOCTEH, apryMEHTHPOBaTb W KOPPEKTUPOBATH
BapHAHTHI PELICHHI ¢ YYETOM HOBOM MH(OpMaLUK.

CaMOKOHTPOJ/Ib, SMOLUOHAJILHBII HHTEJJICKT:

BIQJICTh CHOCOOAMH  CaMOMPOBEPKH, CAMOKOHTPOJII Mpouecca u
pe3yibTara peuleH!us MaTeEMaTUYECKOM 3a/1a4u,

OPEABUACTh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPU PEUICHUH
3a/1a4d, BHOCHUTh KOPPEKTUBBI B JICATCIBHOCTH HA OCHOBE HOBBIX
00CTOSITENBCTB, HAMACHHBIX OIMOOK, BHISIBJICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUEC PE3YJIbTATA ACATEIBHOCTH NMOCTABJICHHON LETH
U YCIIOBUSIM, OOBSICHATH MPUYUHBI JOCTHXKCHHS WU HETOCTUKEHUS LIEITH,
HAXOJIUTh OIIUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.



HPEAMETHBIE PE3YJIBTATDBI

K xonny oOydenus B 7 kjaacce oOOy4aromuiics TMOJYYUT CJICTYIOUIUE
OPEIMETHBIE PE3YIIbTATHI:

Yucaa v BBIYUCTCHUS

BBINONHATE, covyeTas yCTHBIE M MUCBMEHHBIC TPHEMBI, APUPMETHUCCKHE
JEUCTBHS C PALlMOHAIIBHBIMHU YHCITAMH.

HaxonuTe 3Ha4eHHs] YHCIOBBIX BBIPAKCHUN, MPUMEHITH Pa3HOOOpa3HBIC
crocoO0bl U MPUEMBI BBIYMCIICHUS 3HAYEHUI APOOHBIX BBIPAKCHHMA, COACPMKAIIAX
OOBIKHOBEHHBIE U JIECITUYHBIE TPOOH.

[lepexoauth OT OIHOW (POPMBI 3aMUCH YUCEN K APYroi (mpeoOpa3oBhIBATH
JOECATHYHYIO JpoOb B OOBIKHOBEHHYH), OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTU B OECKOHECUHYIO ACCATHYHYIO IPOOB).

CpaBHMBATh M yIOPSAA0YMBATH PALMOHAIBHBIE YUCIIA.

OKpyrasTe yucia.

BBINOMHATE MPUKUAKY W OLECHKY PE3YyJIbTaTa BBIYACICHHA, OUEHKY 3HAYCHUN
YHUCJIOBBIX BBIPAKCHUH. BBIMONHATE OEHCTBUS CO CTENEHSMH C HATYypPaIbHBIMA
NOKA3aTENSIMH.

[IpuMeHITh  MOPU3HAKA  JACTUMOCTH,  PA30KEHWE HA  MHOXKUTENH
HATYPAJTbHBIX YHCETT.

Pemare MpakTUKO-OPUEHTHPOBAHHBIC 3aJa4d, CBS3AHHBIE C OTHOLICHHEM
BEIIMYMH, MPOMOPLUHOHAIBHOCTBIO BEJIMYMH, MPOLECHTAMH, WHTEPIPETUPOBATH
pE3yAbTaThl PEUICHUS 3a1a4 C YYETOM OTPAaHWYEHU, CBA3aHHBIX CO CBOWCTBaMU
paccMaTpUBaAEMbIX OOBEKTOB.

Anredpanveckue BbIPpAKEHHS

Hcnonb30Bare anreOpanyecKyrd TEPMHHOJIOTHIO M CUMBOJIMKY, TPUMEHSTH
€€ B IMPOILIeCcCe OCBOCHUS YUEOHOr0 MaTepuraa.

HaxonuTte 3HaueHHMs OYKBEHHBIX BBIPOKCHHMIA MPU 3aJaHHBIX 3HAYCHUSIX
NIEPEMEHHBIX.

BemonHaTe  npeoOpa3oBaHust  LEJIOTO  BBIPQKECHUS B MHOTOYJICH
NPUBEICHUEM MOJOOHBIX CJIAracMbIX, PACKPBITHEM CKOOOK.

BBINONMHATE YMHOKEHME OJHOWICHA HAa MHOTOWIEH M MHOIOWICHAa Ha
MHOTOYJIEH, MPUMEHATH POPMYJIBI KBaJpaTa CyMMBI M KBalpara pa3HOCTH.

OCylIeCTBIIATh PA3l0KEHUE MHOTOWICHOB HA MHOXKHUTEIHA € TOMOLIBIO
BBIHECCHHS 3a CKOOKM OOIIEr0 MHOJKMTENS, TPYIIUPOBKH — CIAracMbix,
NPUMEHEHUS (POPMYJT COKPAIIEHHOTO YMHOMKEHUSI.

[TpumensTh MpeoOpazoBaHUsl MHOTOUIEHOB JUISl PEIIECHUS PA3IMYHBIX 331a4
U3 MaTEMATHKK, CMEKHBIX MPEAMETOB, U3 PEATbHOM MPAKTUKH.

Hcnonb3oBark CBOMCTBA CTENEHENH C HATYpajlbHBIMU ITOKA3aTEIsAMH JUISA
npeoOpa3oBaHUsl BIPAKECHUH.



YpaBHeHHS U HEPABEHCTBA

Pewrare JMHEHHBIE ypaBHEHUsS C OJHOM IEPEMEHHOW, MPUMEHSs MpaBuia
[IEpeEX01a OT UCXOAHOTO YPABHEHUS K PABHOCUIILHOMY eMy. [IpoBepATh, ABIISETCS
JI1 YUCJIO KOPHEM YPaBHEHU .

[TpumeHsTh TpaUUECKUE METOIBI PU PELICHUU JTUHEHHBIX YPABHEHUH U UX
CUCTEM.

[TonOupare TpUMEpPBl TAap YMCEN, SBISIFOMIMXCS PEHICHUEM JIMHEHHOTO
YPABHEHUS C ABYMS NIEPEMEHHBIMHU.

CTpouTh B KOOPAWMHATHOW IUIOCKOCTM TpaduK JIMHEHHOTO YpPaBHEHUS C
JABYMsI TIEPEMEHHBIMH, NOJB3YSCh TPapUKOM, NPHBOAUTH MPUMEPHI PEIICHUS
YPaBHEHHUS.

Pewmare cucTeMsl IByX JTMHEHHBIX YPABHEHUH € IBYMs IEPEMEHHBIMH, B TOM
YyHCIie TpaduyecKH.

CocTaBnaTh M pelIaTh JIMHEWHOE YPAaBHEHHUE WM CHUCTEMY JIMHEHHBIX
VPaBHEHUI 110 YCIOBHIO 3aJa4yd, WHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aa4M MMOJTyYEHHBIN pe3yJibTar.

DOyHKIUU

H3o6paxkaTe HA KOOPAMHATHOW NPAMON TOYKH, COOTBETCTBYIOIINAEC 3aIaHHBIM
KOOpAWHATAM, JIy4H, OTPE3KHA, HHTEPBAIIBL, 3alIMCHIBATE YUCIOBBIE IPOMEKYTKH HA
anreOpanveCcKoM SI3bIKE.

OrmeyaTe B KOOPAMHATHOM TUIOCKOCTH TOYKM IO 3aJaHHBIM KOOPAMHATAM,
CTpOUTH rpaukm TMHEHHBIX QyHKIMA. CTpouTh rpaguk QyHKIHMH y = [X|.

OnucelBaTh C MOMOUIBIO (PYHKIMA W3BECTHBIE 3aBUCHMOCTH MEXKIY
BEJIMYMHAMH. CKOPOCTb, BPEMs, PACCTOSAHHUE, II€HA, KOJIWYECTBO, CTOMMOCTb,
MPOU3BOJUTEIIBHOCTD, BPEMSI, 00BEM pabOTHI.

Haxoauth 3HaueHne (PyHKIMU N0 3HAYEHUIO €€ apryMEHTa.

[Tonumare rpaduyecknii cnoco® MPEACTABICHUS M aHaIW3a MHQPOpPMALWH,
W3BJIEKATh U MHTEPIPETUPOBATh HHPOPMALIHMIO U3 TPaUKOB PEATBHBIX MMPOLIECCOB
1 3aBUCHMOCTEMN.

K xonny oOydenus B 8 kjacce oOydyaromuiics MONyYUT CJICTYIOUIUE
[PEAMETHBIE PE3YIIBTATHI:

Yucna v BBIYUCTCHUS

Hcnonb3oBare HaYallbHBIE TPEACTABICHUS O MHOXKECTBE JEWCTBUTEIBHBIX
YHCEJT ISl CPABHEHUS, OKPYIJICHHS W BBIYMCIICHUH, N300PaKaTh NCHCTBUTENBHBIE
YHCJIa TOYKaMA Ha KOOPAUHATHON IIPSIMOM.

[IpuMeHITE TOHATHE apU(PMETUUYECKOTO KBAAPATHOTO KOPHS, HAXOAWTH
KBAJIPaTHBIE KOPHH, WCIOJIB3YS NPU HEOOXOIMMOCTH KAJBKYJISITOP, BBINOJIHSTH
npeoOpa3oBaHusl BBIPAKCHUH, COACP)KANIMX KBAAPATHBIC KOPHHW, WCHOJB3Ys
CBOMCTBA KOPHEN.



Hcnonb3oBarh 3anmucy OONBIIMX W MAJIbIX YMCEN ¢ MOMOIIBI) JECATHYHBIX
npobeit u creneneid uucna 10.

Anredpanvyeckue BbIPpAKEHHS

[IpUMEHATh TMOHATHE CTENEHW C LEJbIM  MOKA3aTeNIEM, BBIMOJIHATH
npeoOpa3OBaHUs BEIPAKEHU, COACPKAIMX CTENEHH C LENBIM TOKA3aTeNIEM.

BBINOMHATE TOXKAECTBEHHBIE MPEOOPA30OBAHMS PALMOHATIBHBIX BbIPAYKEHUIMA
HA OCHOBE MPABUJI JICHCTBUI HAl MHOTOYICHAMH U alNreOpandecKuMu Ipo0sMu.

PacknmaapiBaTh KBaApaTHbIA TPEXUIEH HA MHOKUTEIH.

[TpumeHsTh MpeoOpa3oBaHUs BEIPAKEHUHN Il PEIICHUS PA3JIMYHBIX 33134 U3
MAaTEMATHKH, CMEKHBIX MPEAMETOB, U3 PEATTbHOM MPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pemare nuHeElHBIE, KBAAPAaTHBIC YPABHECHUS W PALMOHAIBHBIE YPABHEHMS,
CBOJSALIMECS K HUM, CUCTEMBI JIBYX YPABHEHUI C IBYMsI IEPEMEHHBIMHU.

[IpoBOoaUTE MpOCTENIINE UCCIIENOBAHUS YPABHEHUN U CUCTEM YPAaBHEHWI, B
TOM YHCJIE C TPUMEHEHHUEM TpaduUeCKUX MPEACTABICHUN (yCTaHABIMBATh, HMEET
JM YPABHEHUE WM CUCTEMA YPABHCHWH PEUICHHS, €CIIM UMEET, TO CKOJIBKO, W
poyee).

[TepexoauTh OT CIIOBECHOH (HOPMYJTUPOBKM 3a1auu K €€ anreOpandyeckoit
MOJEIM C TIOMOLIBKD COCTABJICHHS YPAaBHCHHsS WM CHUCTEMBI YPaBHEHWH,
WHTEPIPETUPOBATH B COOTBETCTBHH C KOHTEKCTOM 33J1a4H MTOJIyYCHHBIN pE3yJIibTar.

[IpuMeHATh CBOMCTBA YHMCIIOBBIX HEPABEHCTB JUISl CPABHEHMS, OLICHKH,
pelIaTh JIMHEWHBIE HEPABEHCTBA € OMHON IMEPEMEHHON W HMX CHUCTEMBI, JaBaTh
rpa@uyecKyr0 WDIIOCTPALMIO MHOKECTBA PEIICHWHA HEPABEHCTBA, CUCTEMBI
HEPABEHCTB.

DOyHKIUU

[ToHrMare W KCMOJIB30BATh (PYHKIMOHAIBHBIC MOHATHS M S3bIK (TCPMUHBL,
CUMBOJIMYECKME OOO3HAYCHHS), ONPEAENIATh 3HAYCHHE (PYHKIMHM NO 3HAYCHHIO
apryMeHTa, OnpeacsaTh CBOHCTBA (PYHKIMU MO €€ rpaduKy.

CtpouTs rpaduKy JIEMEHTAPHBIX PYHKIMI BUOA:

y=kix,y=x2,y=x3y =[x,y = \X, OMHCHIBATH CBOWCTBA UHCIOBOM
(GyHKIMYU 10 €€ rpauKy.

K xonny oOydeHus B 9 kjacce oOydaromuiics MOJYYUT CIICTYIOUIUE
OPEIMETHBIE PE3YIIbTATHI:

Yucna v BBIYUCTCHUS

CpaBHMBATh M yHIOPSAA0UYMBATH PALMOHAILHBIE U UPPALMOHATIBHBIC YKCIIA.

BreimonHATe apudmeTrueckue EHCTBUS € PAUMOHAIBHBIMM  YHCIAMH,
coueTass YCTHbIE M TUCbMEHHBIC MPHUEMBI, BBINOJHATh BBIYKACICHHS C
WUPPAUMOHATIbHBIMA YHCTIAMH.



HaxomuTh 3HayeHUs CTeNeHEW C LENBIMA  MOKa3aTelasiMA W KOPHEW,
BBIYUCIIATH 3HAYEHUS YUCITOBBIX BEIPAKEHHIA.

OKpyrisTe JEHCTBUTENILHBIE YHUCIA, BBINOIHATE MPUKHIKY pE3yIbTarTa
BBIYMCJICHU I, OLICHKY YHCJIOBBIX BBIPAKEHHUIA.

YpaBHeHHS U HEPABEHCTBA

Pewrare JMHEHHBIE W KBaApaTHBIE YPABHEHUS, YPABHEHHMs, CBOAALIMECA K
HUM, POCTEHIINE TPOOHO-PALIMOHAIBHBIE YPABHECHHSI.

Pemrare cucremMbl ABYX JIMHEWMHBIX YpPaBHEHHUH C ABYMs NEPEMEHHBIMU M
CUCTEMBI IBYX YPAaBHEHUI, B KOTOPBIX OJHO YPABHEHUE HE ABJIACTCS JTUHEHHBIM.

Pemate TekCTOBBIE 3amauu  alreOpauyecKuM CHocoOOM ¢ MOMOIIbIO
COCTABJIEHUs YPABHEHUS WU CUCTEMBI IBYX YPABHEHUN C IBYMS IIEPEMEHHBIMH.

[IpoBoauTh MpoCTENIINE UCCIEN0BAHNS YPABHEHUN U CUCTEM YPaBHEHHUNA, B
TOM YHCJIE C TPUMEHEHUEM IpadMueCKUX MPEACTABICHUH (yCTaHABIMBATh, AIMEET
T YpaBHEHUE WIM CHCTEMA YPABHEHHUHN PEILICHUs, €CIIM UMEET, TO CKOJIBKO, U
poyee).

Pemare nuHEHHbIE HEPABEHCTBA, KBAAPATHBIC HEPABEHCTBA, M300paXkaTb
peLIeHUE HEPABEHCTB HA YKMCIIOBOW MPIMOM, 3alMCBIBATH PELICHUE C MOMOILBIO
CUMBOIJIOB.

Pemrare  cucTeMbl  JIMHEWHBIX  HEPABEHCTB, CUCTEMBI  HEPABEHCTB,
BKIIFOUAKOIIME KBAAPATHOE HEPABEHCTBO, MW300paXkaThb PEHICHUE CUCTEMBI
HEPABEHCTB HA YUCIOBOI NPAMOM, 3alUCHIBATH PELICHUE € IIOMOLIBIO CUMBOJIOB.

Hcnonb30Barhk HEpaBEHCTBA PU PELIEHUH PA3JIMYHBIX 3a1a4.

DOyHKIUU

Pacno3znaBate (yHKIMM W3y4EeHHBIX BHIOB. [loKa3biBaTh CXEMaTHYECKH

PACIONIOKEHUE HA KOOPAMHATHOW TUIOCKOCTH rpadukoB QpyHKUIME BUAA: y = kx, y
—hkx + b y=kix,y=ax2 + bx + ¢,y =x3,y =X, y = |x|, B 3aBUCHMOCTH OT
3HAUEHUI KO3 PHULIMEHTOB, OMUCHIBATH CBOMHCTBA (DYHKIIHIA.

CtpouTh M HM300pakaTh CXEMATUUYECKH TpaQUKM KBaIpPaTHYHBIX (PyHKUIWH,
OTKCHIBATh CBOMCTBA KBAIPATHUHBIX (DYHKIMI 1O UX rpadukam.

Pacno3naBate kBajpaTHuHyr (QyHKUIUIO 1O (HOpMyJie, MPUBOIUTE MPUMEPHI
KBaJIPaTHUHBIX (PYHKIMI U3 peanbHOMN KU3HU, PU3UKU, TEOMETPUH.

YucioBblie NOCIEA0BATEILHOCTH H POrPecCUH

Pacno3HaBaTth apu(PMETHUYECKYI0O M TEOMETPHUYECKYHD MPOTPECCHHM  MPH
Pa3HbIX COCo0aX 3aaHusl.

BBINONMHATE  BBIYMCIAEHUS C€  HWCHOJB30BaHWEM (POpMyNn n-ro 4jaeHa
apu(PMETUUYECKON U TEOMETPHUECKON MPOTrPECCHIA, CYMMBI TIEPBBIX N YJIEHOB.

H3o6paxkaTe 4ieHbl MOCIEI0BATEIbBHOCTH TOYKAMH HA KOOPAMHATHOM
TUTOCKOCTH.



Pemath 3amaum, CBsS3aHHBIC C YMCIIOBBIMH IMOCIEAOBATEIBHOCTAMHU, B TOM
YKCIIe 3a7a4u M3 PEaNbHOM JKU3HM (C MCTOb30BAHUEM KalbKyJIATOpPa, IIU(POBHIX
TEXHOJIOTHIA).































































9 KUIACC

KosauuyectBo uyacos DJIeKTPOHHbBIE
Ne ara ugposbie
/m Tema ypoxa Beero Kontpoabnbie | IlpakTuueckue fllsyqemm :)16[()1:1[;033Te.]1bﬂble
padoTbI padoTbI pecypes
PammronanbHbIE 4nCha,
1 UppaluOHaJbHbBIE YUCJIA, KOHEUHbBIE U 1 0 0
OeCKOHEUHbIE IECATHYHBIE IpOOH
MHOXeCTBO IeHCTBUTEIIFHBIX YHCEIT,
2 JNEHCTBUTEIIbHBIE YNCIIA KAK 1 0 0
OeCKOHEUHbIE TECATHYHBIE IpOOH
B3anMHO OIHO3HAYHOE COOTBETCTBUE
3 MEXTy MHOXKECTBOM A€HCTBUTENbHBIX ! 0 0
4KCesl © MHOXKECTBOM TOUEK
KOOPJAWHATHOM NPSIMOU
CpaBHeHHe EeHCTBUTENBHBIX YUCEI,
4 apupMeTHIecKre 1eHCTBUS C 1 0 0
NeNCTBUTEIbHBIMU YHCIAMU
5 [MpubmmwkéHHoe 3HaYSHNE BETUYHIHBI, | 0 0
TOYHOCTb TPUOITMIKEHUS
IIpumeps! peuieHust ypaBHEHUN
6 TpeTbel U 4YeTBEPTON CTeNeHen 1 0 0
Pa3OKEHNEM Ha MHOXKUTEIN
7 OxkpyriieHue 9yucen 1
OxkpyriieHue gucen 1
9 IIpukuaka u oLleHKa pe3yJIbTaTOB | 0 0
BBIUNCJIEHUN































YUYEBHO-METO/INYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUVIA YYEHUKA

» AnreOpa, 7 kiace/ Maxkapsrues FO.H., Munarok H.I'., Hemkos K. U. u npyrue,
Ak1imoHepHoe o0mecTBo «M3narenbeTBo «IIpocBeieHne»

» AnreOpa, 8 knacc/ MaxkapsrueB FO.H., Munarok H.I'., Hemkos K. U. u npyrue;
noa peaakuuei TensikoBckoro C.A., AKnoHepHoe o0mecTBo «M3narenscTBo
«ITpoceenieHue»

» Anredpa, 9 knacc/ Maxkaperues FO.H., Munatok H.I'., Hemikos K .M. u apyrue,
Ak1imoHepHoe o0ectBo «M3narenbeTBo «IIpocBemeHue»

Anrebpa, 7 kiace/ Maxkapsrues 1O.H., Munarok H.I'., Hemkos K. U. u npyrue,
AxkuuonepHoe o0mectBo «M3marensctBo «IIpocBemieHney

» AnreOpa, 8 knacc/ MaxkapsrueB FO.H., Munarok H.I'., Hemkos K.U. u npyrue;
noa peaakuuei Tensikockoro C.A., AKmoHepHoe 001mecTBo «M3aaTenbeTBo
«ITpocseieHue»

» Anredpa, 9 knacc/ Maxkapsiues FO.H., Munatok H.I'., Hemikos K .M. u apyrue,

AxkuronepHoe obmectBo «M3narensctBo «IIpocsemenney

METOIUYECKHUE MATEPUAJIBI UIA YUUTEJIA

Anrebpa, 7 kinace/ Maxkapsrues FO.H., Munarok H.I'., Hemkos K. U. u npyrue,
AxkuuoHepHoe o0mectBo «M3narensctBo «IIpocBemienne

» Anre0pa, 8 kinacc/ Makapeiues FO.H., Munmrok H.I'., Hemiko K. U. u npyrue;
noa peaakuuei TensikoBckoro C.A., AKmoHeEpHOE 001mecTBO «M3aaTenbeTBO

«IIpocseuieHue»



» Anrebpa, 9 knacc/ Maxkapeiues FO.H., Munatok H.I'., Hemikos K.U. u npyrue,

AxkumoHepHoe o0mectBo «M3narensctBo «IIpocBemienne

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

bu6mmoteka LIOK



