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IMNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIs€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOTO OOUIETrO
0o0pa3oBaHus: OHA 00ECIIEUYNBAET U3YUECHHUE APYTUX JUCLHUIUINH, KAK €CTECTBEHHO-
HAyYHOTO, TaK U TYMaHUTApHOTO LHKIOB, €€ OCBOCHHE HEOOXOAMUMO MJis
IPOAODKEHUs 00pa30BaHUs U B MOBCEAHEBHOM *U3HU. Pa3BuTHe y oOyuarommxcs
HAY4YHBIX MPEJCTABICHUN O IPOUCXOXKACHUH U CYLUIHOCTH aJreOpandyecKux
abcTpakimii, cnocode OTpaKeHUsI MaTEMAaTUYECKON HayKOM SIBJICHHUI U MPOLECCOB
B MpUPOJE W OOIIECTBE, POJIU MaTEMaTHYECKOTO MOJCIUPOBAHHS B HAyYHOM
NO3HAaHUM U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
U Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX JJIs aJaNTallid B COBPEMEHHOM LU(POBOM
obOmectBe. M3yuenue anreOpbl oOecreynmBaeT pa3BUTHE YMEHHsI HAOIIOJaTh,
CpaBHHMBAaTh, HAaXOAWTb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBAaTh CBOU JCHCTBHUSL M BBIBOHI,
dbopmynupoBath yrBepxkAcHUSI. OCBOCHUE Kypca alreOpbl 00€CTeunBaeT pa3BUTHE
JIOTHYECKOTO MBINUICHHST OOYYaroIIMXCS: OHHM HCIHOJB3YIOT JCAyKTUBHBIE H
WHIYKTUBHBIE pacCyXJeHusi, 0000IIeHIe U KOHKPETU3AlHIO0, a0CTparupoBaHue u
aHanmoruto.  OOydeHue  anrebpe  mpeArnojaraeT  3HAYUTENbHBIE  00BEM
CaMOCTOSITENIFHOM  J1€ATENbHOCTH OOYyYaIOUUXCsA, IO03TOMY CaMOCTOSTEIbHOE
pelIeHue 3aa4 SBJSETCS pealn3anueil 1esTeIbHOCTHOrO MPUHIMIA 00y4EHNS.

B crpykrype mporpaMmbl y4eOHOTo Kypca «Anredpa» ais OCHOBHOIO
oO1ero o0pa3oBaHusi OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOIUYECKUE
auHuK: «Yucna U BEIYHCICHUSY, «ANreOpandecKkie BBIPAKEHU», «YPaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxgas u3 3THX colepiKaTelbHO-METOIUYECKUX
JVHUNA pa3BUBACTCS Ha NPOTSHKEHUU TPEX JIET U3YUYEHUS Kypca, B3aUMOJEHCTBYS C
IpyITMMH €ro JHMHHUAMH. B Xxone wu3yueHuss yuyeOHOro Kypca O0OydaroImuMmcs
MPUXOJIUTCS JIOTHYECKH PaCCyKIaTh, UCIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN
a3bIK. B cBs3M ¢ 3TMM B mporpamMMy ydeOHOro Kypca «Airedpa» BKIIOYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEJICTaBICHHbIE BO BCEX OCHOBHBIX pazjenax
MaTEeMaTUYECKOro 00pa30BaHUsl U CIIOCOOCTBYIOIIME OBJIAJACHUIO 00yYarOUUMUCS
OCHOB  yHHUBEpCaJlbHOro Mmaremaruueckoro s3bika. CopaepxaTenbHO U
CTPYKTYpHOM OCOOCHHOCTBhIO y4eOHOTrO Kypca «Anredpa» SBISETCA €ro
UHTETPUPOBAHHBINA XapaKTep.

Conmepxanue nuHUM «Yucia W BBIYMCICHUS» CIYXKUT OCHOBOW Jis
JaJIbHEHIIEr0 U3y4YeHUs] MAaTEMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO y OOy4aroLIUXCs
JIOTUYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUS TOJIH30BATHCS aJrOpPUTMaMU, a
TaKKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsi TIOBCEAHEBHOM
KU3HU. Pa3BUTHE NMOHATHA O YUCIIE HAa YpPOBHE OCHOBHOI'O 00IIero obpa3oBaHus
CBS3aHO C PALMOHAIBHBIMM M HppalMOHAIbHBIMU 4YHCIaMHU, (POPMUPOBAHUEM



NPEACTABICHUA O JACHUCTBUTEIIBHOM 4YHCIIE. 3aBEpPUICHUE OCBOCHHSI YHCIOBOU
JUHUU OTHECEHO K CpeIHEMY 00I1eMy 00pa30BaHHUIo.

Copeprkanue AByX anreOpandecKux JIMHUN — « AJIreOpandecKkue BhIPaXKEHUs
U «YpaBHEHUSI U HEPABEHCTBA» CHOCOOCTBYET (POPMUPOBAHUIO y OOYyUaIOIIUXCS
MaTeMaTU4YeCKOro arrapara, HEOOXOJAUMOTO Jis PEIICHHsS 3aJad MaTEeMaTHKH,
CMEXKHBIX TMPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 00I1ero o0pa3oBaHusi Yy4eOHBIM MaTepuan TPYIIUPYETCS BOKPYT
palMOHAIBHBIX BhIpAXKEHUH. AnreOpa AEMOHCTPUPYET 3HAUEHUE MAaTEMAaTUKH Kak
SI3bIKa JIJIS TIOCTPOEHUSI MAaTeMAaTUYECKUX MOJIeNiel, OMUCAaHHUS MPOIECCOB H
SBJICHMA peaqbHOTO MHpa. B 3amaum oOydeHmsi anredpe BXOIAT TaKkKe
JanbHeiIIee pa3BUTHE ANTOPUTMUYECKOTO MBIIUIEHUs, HE0O0XO0AUMOro, B
YaCTHOCTH, JMJII OCBOCHHS Kypca HWH(OpMATHKH, W OBJAJCHUE HaBbIKAMU
JeyKTUBHBIX paccyxkaeHui. [IpeobpaszoBanre CUMBOJIBHBIX (DOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXKEeHUsI, CHOCOOHOCTEN K MAaTEMAaTHYECKOMY TBOPYECTRY.

Conepxxanue pyHKIIMOHAIbHO-rpaUueCcKOil JTUHUU HAEJIEHO HA MOJIyYEHHUE
0o0ydJaronuMucs 3HaHu 0 (PYHKIMSAX KaK Ba)KHEHIIEH MaTeMaTuuecKol MOJeNd
JUTSl OITUCAHUSL M UCCIIEAOBAHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJICHUN B MPUPOJIE
u oOmectBe. M3ydyeHue martepuana CrmocOOCTBYET Pa3BUTHIO Yy OOyYarolIUXcCs
YMEHHUSI UCTIOIb30BaTh Pa3IMUHbIE BHIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKU —
CIIOBECHBIC, CHUMBOJHMYECKHE, Tpadudueckue, BHOCUT BKIag B (GOpPMHUPOBAHUE
MPEICTaBICHUI O POJIM MAaTEMAaTUKU B PA3BUTHH [IUBUJIM3AIUU U KYJIbTYPHI.

CornacHo yueOHOMY IMlaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbIH Kypc
«Anredpa», KOTOPBIM BKIIOYAET CJEAYIOIIME OCHOBHBIE pa3/eiibl COJAEPKAHMS:
«HYucna ©  BBIUHCICHUS», «ANTeOpanuecKue BBIPAKECHUS», «YPaBHEHHUS U
HEPaBEHCTBa», « DyHKIIHI.

Ha u3yuenne yuebnoro kypca «Anredpa» orBoautcs 306 gacoB: B 7 Kjacce
— 102 gaca (3 ygaca B Hemento), B 8 kimacce — 102 gaca (3 yvaca B Hemento), B 9
kimacce — 102 gaca (3 yaca B HEJIeIiO).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Yucia 1 BBIYMCICHUA

Jpobu OOBIKHOBEHHBIE M JECSITHUYHBIC, MEPEX0] OT OJHON (HOpPMBI 3anucu
npobeit k apyroit. IloHsiTMe panMOHANBHOrO 4YHCJIA, 3aluCh, CpPaBHEHHUE,
yOOpSAOYMBAHUE  pPALMOHAIBHBIX 4Ynced. Apudmernyeckue JEHCTBUS C
pauMoHaIbHBIMU YKciIiaMu. PemieHne 3a1ay U3 peaibHOM NPAaKTUKW HA 4acTH, Ha
TpoOu.

CreneHb C HaTypaJlbHbIM IIOKa3aTeJleM: OmpeleseHue, MnpeoOpa3oBaHue
BBIPAKEHUI HA OCHOBE OIpe/eNeHus, 3auch 00nbKX yncen. [IpoueHTsl, 3anuch
IPOLIEHTOB B BUJE poOU U IpoOU B BHUJE MPOIEHTOB. Tpu OCHOBHBIE 3a/1a4d Ha
IIPOLICHTBI, pELICHUE 3a7a4 U3 PEaJIbHON IIPAKTUKHU.

[IpuMeHeHne TPU3HAKOB  JCIUMOCTH, PpAa3J0KEHHE Ha  MHOXKHUTEIH
HaTypaJIbHBIX YUCEI.

PeanpHble  3aBucMMOCTH, B TOM 4YHCIe TmpsMas ©  oOpaTHas
IIPOIIOPLUOHAIILHOCTH.

AsreOpandecKkue BbIPAKEHUS

[IepeMeHHbBIE, YUCTOBOE 3HAUYCHHUE BBIPAKECHUS C MEpeMEHHOM. JlomycTumbie
3HA4YEHUS NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEKly BEJIMYMHAMU B BUJIE
dbopmyinbl. Berancnenus mo gpopmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKECHUH,
TOXKJECTBEHHO paBHbIE BBIpAXEHHs, TMpaBuia MpeoOpa3oBaHUsI CYMM U
IPOU3BEJCHUH, MPaBUIIa PACKPBITHS CKOOOK U MPUBEEHUS MOAOOHBIX ClaraeMbIX.

CBOIICTBa CTENIEHU C HATYPAJIbHBIM MOKA3aTENEM.

OpnowreHsl U MHOTOWIEHBI. CTeneHp MHOrowieHa. CioKeHue, BbIYUTAaHUE,
YMHOXEHHE€ MHOIOWICHOB. MOpMysbl COKpPAIEHHOIO YMHOXKEHHMS: KBaapar
CyMMBI M KBajpar pasHoctu. Popmysia pa3sHOCTH KBaAparoB. Pasmoxenue
MHOT'OYJIEHOB HA MHOKHUTEIIH.

YpaBHeHHs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb ypaBHEHHWSA, NpaBuia NpeoOpa3oBaHUS ypaBHEHUS,
PAaBHOCWJIBHOCTb YPAaBHEHUHU.

JluHentHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHUCIO KOPHEH JIMHEHMHOIO
YpPaBHEHHMS, pEIICHHE JIMHEWHBIX ypaBHeHUU. CocCTaBiI€HHWE YpaBHEHHH MO
YCJIOBHIO 3a7ja4M. Penenre TeKCTOBBIX 3a/1a4 C IOMOIIBIO YPaBHEHU.

JIuneiiHOe ypaBHEHUE C IBYMsl IEPEMEHHBIMU U ero rpaguk. Cucrema aByx
JMHEUHBIX ypPaBHEHUW C JBYMs IEpEeMEHHbIMHU. PemieHune cucrem ypaBHEHHUM
croco0oM MOJCTaHOBKU. [Ipumepbl pelieHusi TEKCTOBBIX 3a/lad C TMOMOIIbIO
CHUCTEM ypPaBHEHUM.

DOyHKIUU



Koopaunara Touku Ha npssMou. YucnoBele TPOMEXKYTKU. PaccTosiHne Mexay
JIBYMSI TOYKaAMU KOOPJIMHATHOU MPSIMOM.

[TpsimoyrosibHasi cucteMa koopAauHat, ocu Ox u Oy. AGcuucca U opJauHaTa
TOYKHM Ha KOOPJIUHATHOM 1iockocTu. [Ipumepsl rpadukoB, 3agaHHbIX (HOpMyJIaMu.
Urenne rpadukoB peanbHbIx 3aBucuMmoctei. [lonstue ¢ynkuuu. [paduk
dbynknuu. CoiicTBa Gyuknuii. JInnelinas ¢pynkius, e€ rpaduk. ['paduk Gyakmmm
y = [x|. 'paduueckoe pemieHre JIWHEWHBIX YpPaBHEHHWW W CUCTEM JIMHEHHBIX
YPaBHECHUU.

8 KUIACC

Yuciia 1 BBIYUCTICHUSA

KBagpatueiii kopeHb u3 uwncna. [loHsitue 00 uppanvoOHAIBHOM YHCIIE.
JlecsTnaabie IPUOTMKEHUST HPPAITMOHATBHBIX ynced. CBOMCTBA apu(METHICCKUX
KBaJpaTHBIX KOPHEHN U UX MPUMEHEHUE K MPEe0OPa30BAHUIO YUCIOBBIX BhIpaXKECHUN
Y BBIYUCIICHUSIM. [[€MCTBUTENBHBIE YUCIIA.

Crenens ¢ 1enpIM NoKa3aTeneM U e€ cporictBa. CTaHaapTHAs 3alKMCh YUCIA.

AnreOpanvecKkue BhIpaKCHUSAJTeOpandecKue BhIPaKeHus:

KBagpaTHblil  TpEXuieH, pa3ioKEHHE KBAaJPAaTHOIO TpPEXWIEHA Ha
MHOKHTENH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.
CnoxxeHue, BBIYMTAHHWE, YMHOXXCHHE, JCIICHHE anreOpanmdeckux JapoOei.
ParmonanbHbIe BRIpaXKEHUS U UX TTpeoOpa3oBaHue.

YpaBHEHUS U HEPABEHCTBAY paBHEHHS M HEPABEHCTBA

KBagpatnoe ypaBHeHue, Gopmysa KOpHEW KBaJIpaTHOTO ypaBHEHHUS.
Teopema Buera. Penienue ypaBHEHUM, CBOASAIIUXCS K JUHEHHBIM U KBaJIPATHBIM.
[Tpocretimue ApoOHO-paIMOHATIEHBIE YPABHEHHUS.

['paduueckas uaTEpHpETAlUS YPABHEHUN C IBYMSI IEPEMEHHBIMU M CHCTEM
JMHEWHBIX YPAaBHEHHU C JBYMs IIepeMEHHBbIMHU. lIpumepsl pemreHus cucreMm
HEJINHENHBIX YPAaBHEHUU C IByMs IEPEMEHHBIMU.

PeliieHre TEKCTOBBIX 3aJ1au aareOpandyeckuM CrocoooMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OAHON NEPEMEHHOM.
PaBHOCWIIBHOCTE HepaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
Cucrembl JIMHEMHBIX HEPABEHCTB C OJHOI IEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsitue @ynkuuun. OOnacTe ONpEAENIEHHs W MHOXKECTBO 3HAYEHUU
¢ynkuun. CnocoOsl 3a1aHus QyHKIUH.

I'padux ¢ynkuuu. YUrenune coilcTB ¢yHkuuu 1no €€ rpaduxy. IIpumepsr
rpa@uKoB (QyHKIHMI, OTPAKAIOIMIUX PEATIbHBIE TPOLECCHI.



OyHKIUY, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYIO MPOIOPIMOHAILHBIC
3aBHCHMOCTH, HX rpaduku. OyHkuun y = x2, y = x3, y = \x, y=|x|. [paduaeckoe
pElIEHNE YPABHEHUN U CUCTEM YPABHEHUM.

9 KUIIACC

Yucia 1 BBIYMCICHUSA

PanmonansHbie yucia, MppalMoOHaIbHbIE YUCIIA, KOHEYHbIE U OECKOHEUHbIE
JEeCATUYHbIE ApoOH. MHOXKECTBO AEHCTBUTENBHBIX YMCEN, JEHCTBUTEIbHbIE YUCIIA
Kak OCECKOHEUYHBIE JAecATUYHBIE ApoOu. B3auMHO OIHO3HAYHOE COOTBETCTBHE
MEKJ1y MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPJAUHATHOMU MPAMOM.

CpaBHEHUE [JIEWCTBHUTENBHBIX YHCEN, apu(pMETUYECKUe JEeHUCTBHUS C
JNEUCTBUTEIIbHBIMUA YHUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEr0 MHpA, UIMTEIBHOCTh MPOLIECCOB B
OKpY>KaroIlleM MUpE.

[TpubnmxEnHoe 3HAaYCHHE BEIUYUHBI, TOUHOCTh MpUOImKkeHus. OKpyrieHue
yucell. [Ipuknika u oeHkKa pe3yabTaToB BEIUMCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHue. Pemienre ypaBHEeHUMN, CBOISIIUXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHMe. Pemenne ypaBHEHUN, CBOASIIMXCS K KBaApPaTHBIM.
bukBanpatHoe ypaBHeHue. [IpumMepsl pelieHus ypaBHEHUNA TPETbEU M 4ETBEPTOU
CTEIIEHEN Pa3JI0KEHUEM Ha MHOKUTEIU.

Pemenue npoOHO-pallMOHANIBHBIX YpaBHEHUW. PerieHwe TEeKCTOBBIX 3ajiay
anreOpandeckuM METOI0M.

VYpaBHeHue ¢ AByMs MEPEMEHHBIMU U ero rpaduk. Pemenue cuctem IBYX
JIMHEVHBIX YPAaBHEHUN C IByMs IEPEMEHHBIMHU. PellleHne CUCTeEM JIByX YpaBHECHUH,
OJIHO M3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpoi creneHu. ['paduueckas
MHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMs IEPEMEHHBIMU.

Pemenne TekCTOBBIX 337124 alredpanyecKuM CrocoooM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne MHENMHBIX HEPAaBEHCTB C OAHOM IlepeMeHHOW. Pemenue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW IepeMeHHOW. KBaagpaTHble HeEpaBEHCTBA.
['paduueckass wHTEepHpeTanuss HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMU.

OyHKIMNPYHKIUA

KBanmparnunas Qynkums, e€ rpadux u cBoiictBa. [lapabGona, koopauHaThl
BEPILMHBI TapaboIibl, OCh CAMMETPUHU TapadOJIbL.

Ipadukn Gpyrxmmit: y =kx, y =kx + b, y=k/x, y=x3, y =Vx, y = [x|, u ux
CBOWCTBA.



UucnoBele  Mocien0BaTENbHOCTUUMCIOBbIE  MOC/IEI0BATEJIbHOCTH H
NMporpeccuu

[ToHsiTHE 4YHKCIIOBOM MOCHEAOBATEIBHOCTU. 3aJaHUE MOCIEI0BATEILHOCTH
peKkyppeHTHON (popMyoi u GopMyJIOH 1-TO YIIeHA.

Apudmernueckass U reoMerpuueckas mnporpeccur. @opMmyIsbl n-TO 4jieHa
apuPMETUIECKON 1 TeOMETPUUECKON MTPOTPECCHl, CYMMBI TIEPBBIX /1 YJICHOB.

N300pakeHne 4YIIeHOB apu(PMETUYECKON M TEOMETPUYECKON Mporpeccuit
TOYKaMH Ha KOOPAWHATHOM IIOCKOCTH. JIMHEWHBIN M AKCIIOHEHUUAIBHBINA POCT.
Co>XHBIE IPOLICHTBI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA 1TPOI'PAMMDBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIuuHOCTHBIE pe3yabTaThl OCBOCHHUS MPOrpaMMbl  ydueOHOro Kypca
«Anredpa» XapaKTepU3yrTCs:

1) naTrpuoTHYEeCKOE BOCIIMTAHME:

NPOSIBIECHUEM MHTEpeca K TMPOUNUIOMY M HACTOSUIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHbIM  OTHOIIEHWEM K  JIOCTHXKEHUSIM  POCCUMCKUX
MAaTEMATUKOB M POCCUMCKOM MAaTEMATUYECKOM IIKOJIbI, K HCIOJIb30BAHUIO ITHUX
JTOCTIKEHUN B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpa:KIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH IpakKJaHWHA U Peau3allK €ro
npaB, TMPEJACTABICHUEM O MaTeMaTHYECKUX OCHOBaX (PyHKIIMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SABICHUH, MPOIEAYP TPakIaHCKOTO 00IIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYX ACHUIO 3TUYECKHUX MPOOJIeM, CBI3aHHBIX
C TMPaKTUYECKHUM IPUMEHEHUEM JIOCTUKEHHM HAyKH, OCO3HAHUEM BaKHOCTHU
MOPAJIbHO-3TUYECKUX IPUHIHUIIOB B IESITENBHOCTH YUYEHOTO;

3) TpyaoBOE BOCIIMTAHUE:

YCTAHOBKOII Ha aKTUBHOE Yy4YacTUE B PEIICHUHM NPAKTUUECKUX 3a]a4y
MaTeMaTU4eCKOW HaIlpaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMaTHYECKOTO
o0pa3zoBaHMsl HA MPOTSHKEHUM BCEH KU3HU AJIA YCHEHIHOW MPOQEeCcCHOHATIBHON
NEATeIbHOCT W Pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM UHJIUBUIYATIHHON TPACKTOPUU 00pa30BaHUS U )KU3HEHHBIX IIJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CIIOCOOHOCTBIO K  3MOILIMOHAJIBHOMY U  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTU4eCKUX OOBEKTOB, 3ajlau, PEIICHUN, PacCyX ICHUU, YMEHHUIO BHUJIETh
MaTeMaTU4eCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUS:

OpHEHTauuel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAayYHBIX
MPEICTaBIICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOIbI U
0011lecTBa, MOHMMAHUEM MATEeMaTUYECKOM HayKu Kak c@epbl 4YelIoBeYeCKOn
JEATEeIbHOCTH, ATANoOB €€ Pa3BUTHUS U 3HAYMMOCTH JJIsI Pa3BUTHS IUBWIM3ALINH,
OBJIQZICHUEM SI3IKOM MAaT€MaTHUKH U MAaTeMaTUYECKOW KyJIbTYypOW KakK CpPeACTBOM
MO3HAHUS MHpA, OBJAJECHUEM IMPOCTEUINMMHU HAaBBIKAMU HCCIIEIOBATEIbCKON
NeATEeIbHOCTH;



6) ¢usnyeckoe BocnuTaHHe, (POpPMHPOBAHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAJIBHOIO 0/1arONOTyYHUs:

TOTOBHOCTBIO IPUMEHATh MAaTEMAaTUYECKUE 3HAHUS B MHTEPECAaX CBOETO
3I0pOBbsl,  BEJIEHUS  3J0pOBOro  oOpa3a JKHU3HM  (370pOBOE  IHUTAHUE,
cOQJIaHCUPOBAHHBII PpEXUM 3aHATHUH M OTAbIXa, peryjsipHas (usnveckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHbIO HaBbIKa pe(ICKCUU, MPU3HAHHUEM CBOETO
[IpaBa Ha OLIMOKY U TAKOT'O K€ MpaBa JIPyroro YeI0BeKa;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

OpHMEHTAlMEl HAa MPUMEHEHNE MATEMAaTUYECKUX 3HAHUW NI pelIeHus 3a7ad
B 00JIACTH COXPAHHOCTH OKpY>Karoleil Cpelpl, IJIAHUPOBAHUS MOCTYINKOB U
OLICHKM MX BO3MOXKHBIX IIOCJIEACTBUM Ul OKPY’KAIOLIEH Cpebl, OCO3ZHAHUEM
rJ1I00aJIbHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U IMyTel UX peleHus;

8) ajanTanusi K M3MEHSAIOMWUMCH YCJIOBHAM COLUMAJIbHON Y NMPUPOIHOU
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSM B YCJIOBHUSAX HEONPEACIEHHOCTH, IOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO IEATEIBHOCTh, B TOM YHCIIE
YMEHHME YUWUThCA y OPYIHX JIOJEH, NpuoOpeTaTb B COBMECTHOW JIESTENBbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMHU U3 OIBITA IPYTHX;

HEOOXOAMMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAHMM, B TOM YHCIE
(bopMyIMpPOBATH UIEH, OHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEM, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CUTYyalMlO, BOCHPHUHHUMATD
CTPECCOBYIO CHUTYyallMI0 KaK BBI30B, TPEOYIOUIMI KOHTpMEp, KOPPEKTUPOBATH
OpPUHUMAaeMble pELIeHUs U JAEUCTBUA, (POPMYJIUPOBATH M OLICHUBATh PUCKH U
HoCJeACTBUSL, (GOPMUPOBATH OIBIT.

METANIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3oBrble 1oruyeckue 1eicTBUA:

e BBIIBIIATH U XapaKTEPHU30BaTh CYLIECTBEHHbIE MPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, IOHATUH, OTHOLIEHUN MEXIy IMOHATUSAMHU, (OPMYIHUPOBATH
ONpE/AENCHUs] IOHATUM, YCTaHABJIMBATH CYLIECTBEHHBIH  IPHU3HAK
KJlaccu(uKanuy, OCHOBaHUA ISl OOOOIIEHWS M CpaBHEHUSA, KPUTEPHUU
IIPOBOJIMMOTI0 aHAJIN3A;

e BOCIpPUHHUMATh, (OPMYJIUPOBATH U  NPEOOPa3OBBIBATH  CYXIACHHUS:
YTBEPAUTENIbHbIE W OTPULIATENIbHbIC, €IUHUYHbIE, 4YacTHblE M 0OIIueE,
YCIIOBHBIE;



BBISIBISITH ~ MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aHMOCBA3HM U
npotuBopeursi B (akTax, MaHHBIX, HAOJMIOJEHUAX W YTBEPKICHUSAX,
npeajiaraTb ~ KPUTEpPUM  JJIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JienaTh BBIBOABI C HWCITOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M
WHYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIOUCHU 110 aHAJIOTHH;
pa30upaTh JI0Ka3aTeIbCTBA MATEMATHUECKUX YTBEPXKICHUN (TIPSIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSTEIBHO HECIOXKHbBIE JI0Ka3aTesIbCTBA
MaTeMaTH4eCKuX (aKTOB, BBICTpAWBATh AaPTYMEHTAIMIO, IPUBOIUTH
MIPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CIOCO0 perieHus ydeOHOM 3amauyu (CpaBHMBATh HECKOJIBKO
BApUAHTOB peIIeHUs, BBHIOMpaATh HauboIee MOAXOIANINN ¢ Yy4ETOM
CaMOCTOATENLHO BBIJIETIEHHBIX KPUTEPHUEB).

ba3oBbie uccien0BaTEe/IbLCKUE IeHCTBUS:

WCIIOJIB30BaTh BOTIPOCHI KaK MCCIIENOBATECILCKUA WHCTPYMEHT IO3HAHWS,
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, Mpodiemy,
CaMOCTOSITENIFHO yCTaHABIMBAaTh HMCKOMOE M JaHHOe, (OPMHUPOBATH
TUIOTE3Y, apryMEHTHPOBATh CBOIO TTO3UIINI0, MHCHHE,

MPOBOJUTH IO CAMOCTOSATEIBLHO COCTABICHHOMY IUIAHY HECJIOKHBIN
OKCIICPUMEHT,  HEOOJIBIIIOE  HWCCIACAOBAaHME IO  yCTAHOBIICHUIO
OCOOCGHHOCTEM MaTeMaTHYEeCKOro OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXIy cOOO0M;

CaMOCTOSITeNILHO (OPMYJIMPOBATH OOOOIIEHHUSI U BBIBOBI 110 Pe3yjibTaTaM
MPOBENEHHOTO HAOJIONEHUS, WCCIEAOBAHNS, OICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIhbTaTOB, BEIBOJOB U 000O0IIECHUIA;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TNPOIECCa, a TaKKE BBIABUTATH
MPEJIMOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmanmeii:

BBISIBJISITH HEJOCTATOUYHOCTh W HW30BITOYHOCTH HMH(OpPMAIMH, HTAHHBIX,
HEOOXOUMBIX JIJISl pEeLICHUs 3a1a4u;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH
MH(OPMAIUIO Pa3IUYHbIX BUIAOB U OPM MPEACTABICHHUS;

BbIOMpATh (opMy TMpeACTaBiIeHUS HHPOpMAUUMU U HWILIIOCTPUPOBATH
pemiaemMble 3aJayd CXE€MaMHM, JuarpaMMaMH, WHOM Trpapukoid U HX
KOMOMHAIIUSIMHU;

OLIEHUBATh HAaAEKHOCTh MH(GOPMALUU IO KPUTEPUAM, HPEIIOKEHHBIM
YUHUTENEM WU CPOPMYITHUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHuKaTHBHBIE YHUBePCcAJIbHbIE YueOHbIe 1elCTBUA:



BOCIIpUHUMATh M (OPMYJIHUPOBATh CYXICHHS B COOTBETCTBUU C
YCIIOBUSIMU U LIENSIMU OOIIEHUS, SICHO, TOUHO, TPAMOTHO BbIpa)XaTh CBOIO
TOYKY 3pPCHHSI B YCTHBIX U NMHCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
X0y pelIeHus 3a7a9i, KOMMEHTHPOBATh MMOJYYCHHBIN pe3ybTar;

B X0JIe 0OCYKIeHHS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYX1a€MOI TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BbICKAa3bIBaTh HJIEH, HAIICJICHHbIE HA TIOMCK
pellieHusl, COIMOCTaBIATH CBOM CYXIEHHUS C CYXICHUSIMU JIPYTUX
YYaCTHUKOB JHaliora, oOHAPYXUBATh Pa3IMYMe W CXOJCTBO TO3HIIHMA, B
KOppeKTHOH popme GpopMyTHpOBaTH pa3HOTIIACHS, CBOU BO3PAKECHUS;
OPEICTaBISITh  PE3yNbTaThl  pEHICHHA  3aJadd,  SKCIEPUMEHTA,
WCCJICIOBaHMsI,  TPOEKTa,  CaMOCTOATENBbHO  BbIOMpaTh  (dopmar
BBICTYIUICHUS € YYETOM 3a]1a4 NMPE3EeHTAIlUN U OCOOEHHOCTEHN ay IUTOPHH;
NOHMMAaTh W WCIOJB30BaTh  MPEUMYINECTBA  KOMAHIHOW U
WHANBUAYAIbHON paboThl TpU pEIIeHUH YUYEOHBIX MaTeMaTHYECKHX
3ajady;

IPUHUMATh LEJIb COBMECTHON JESTENIbHOCTH, TUIAHUPOBATh OPraHU3aLUIo
COBMECTHOH paboThl, pacmpeneisiTh BUABI padOT, IOTOBAPHUBATHCH,
0o0Cy>KIaTh MPOIIECC U pe3ybTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYNNoOBbIX ¢GopMax paboTel (oOcyxnaeHus, oOMeH
MHEHHUSMH, MO3TOBBIE IITYPMbl M JPYTHE), BBITIOJHITH CBOK YacTh
paboTHl ¥ KOOPJAMHUPOBATH CBOM JICHCTBUS C IPYTUMHU WICHAMHU KOMaH]IbI,
OLICHWBATh Ka4eCTBO CBOETO BKJIAga B OOMIMHA MPOAYKT MO KPUTEPHSIM,
c(opMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerynsiTuBHbBIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:

CaMOCTOSATEILHO COCTABJIATH IUIAH, AJITOPUTM pEeIleHUs 3a7adyul (MU ero
4acTh), BBIOUpATh CIOCOO pEelIeHUs C Y4ETOM HMEIOIIMXCA PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATb U KOPPEKTHUPOBATH
BapUAHTHI pEICHUH ¢ y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJJICKT:

BJIAJE€Th CHOcO0aMU  CaMONPOBEPKH, CAMOKOHTpOJISI Mpouecca |
pe3yJibTaTa pelIeHUs MaTEMAaTUYECKOM 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IPH PEIICHUU
3a7a44, BHOCUTb KOPPEKTHBBI B [IEITEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENILCTB, HAMIEHHBIX OLIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa AECATEIBHOCTH ITOCTABICHHOW LN
U YCIIOBUSIM, OOBSICHITh MPUUYUHBI JOCTHKEHUSI WM HEIOCTHXKEHHUS 11eJIH,
HAXOJIUTh OIMHUOKY, JaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY.



INPEJMETHBIE PE3YJIBTATBI

K xoHuy oOydenuss B 7 KJjacce OOydYarolUMCS TMOJYYUT CIICAYIOIIHE
IPEIMETHBIC PE3yJIbTATHI:

Yucia 1 BBIYMCICHUSA

BrinonssaTh, codyeTass yCTHbIE W TUCHbMEHHBIE MNPUEMBI, apUPMETHUECKUE
JEUCTBUSA C PAIlMOHAILHBIMU YHCIIAMH.

HaxomuTe 3HA4YCHHWS YHUCIIOBBIX BBIPAKCHHH, MPUMEHSITH pPa3HOOOpa3HbIE
CIOCOOBI M MPUEMBI BBIUMCICHUS 3HAYCHUN NPOOHBIX BBIPAKECHHM, COJEPIKAIINX
OOBIKHOBEHHBIC U JICCATUYHbBIC JPOOH.

[lepexoauTs OT oAHON (HOPMBI 3aMKMCH 4YUcCed K Apyrod (mpeoOpa3oBbIBaTh
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
YACTHOCTU B 0€CKOHEYHYIO JECATUUHYIO APOOB).

CpaBHUBATH U YIIOPSIOYMBATH PAIIIOHAIILHEIE YHCTIA.

OKpyIJIsTh Yncia.

BbINONHATE MPUKUIIKY U OLIEHKY pe3yJibTaTa BHIYUCICHUH, OLICHKY 3HaYEHUN
YHCIIOBBIX BBIPQXCHUH. BBIMOTHATH ACHCTBUSA CO CTENECHSIMH C HATypaJbHBIMU
MTOKA3aTeIISIMH.

[IpumeHsATP  TpPU3HAKK  JETUMOCTH, pa3IOKEHHE Ha  MHOXKUTEIH
HATypaJbHBIX YHCEIL.

Pemate mpakTUKO-OPHUEHTHPOBAHHBIE 3a]la4M, CBSI3aHHBIE C OTHOILIEHUEM
BEJIMYMH, MPOTOPIIMOHAIBHOCTHIO BEJIMYMH, NPOLECHTAMH, WHTEPIPETUPOBATH
pe3yNbTaThl PEHICHUs 3a7a4 C YYETOM OTpaHUYCHHM, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AJsire0OpanvecKkue BbIPaKeHUs!

Hcnonb3oBaTh anreOpandyeckyto TEPMUHOJIOTHIO U CHUMBOJIMKY, MPUMEHSThH
e€ B Ipoliecce OCBOSHUsI yueOHOIro MaTepuaia.

Haxomuths 3HaueHuss OYKBEHHBIX BBIPAKCHUN TPU 3aJaHHBIX 3HAYCHUSIX
NEPEMEHHBIX.

Boimonusate  mpeoOpa3oBaHuss  LETOT0  BBIPAKEHUS B MHOTOUWIEH
MIPUBEACHUEM TIOIOOHBIX CJIAraeMbIX, PACKPBITHEM CKOOOK.

BrIMONMHATE yMHOXKEHHE OJHOWICHa HAa MHOTOWICH M MHOTOYICHA Ha
MHOTOWICH, TPUMEHSATH (DOPMYJIIBI KBaJpaTa CYMMBI U KBaJipaTa pa3HOCTH.

OcCymiecTBIATh Pa3JIOKEHUE MHOTOWICHOB HA MHOXHUTEIH C MOMOIIBIO
BBHIHECEHUSI 3a CKOOKM OOILIEro MHOXWTENsS, TPYNIUPOBKH  CIAraembix,
npuMeHeHUs (HOPMYJT COKPAIIEHHOTO YMHOKCHHSI.

[TpumensaTh nMpeodpa3oBaHusl MHOTOWICHOB JJIsI PEIICHUS PA3IUYHBIX 33]1a4
U3 MaTeMaTHKHU, CMEXHBIX TPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypalbHBIMHU IOKA3aTEJSIMU IS
npeoOpa3zoBaHus BHIPAKECHHM.



YpaBHeHUS U HEPABEHCTBA

Pemare nuHENHBIE ypaBHEHHMS C OJHOW NEPEMEHHOM, NMPUMEHSS ITpaBUia
Nepexo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIbHOMY eMmy. [IpoBepATs, sABIsIETCS
JIM YUCJIO KOPHEM YPAaBHEHUS.

[TpumensTh rpaduyeckre METOIbl IPHU PEIICHUN JIMHEUHBIX YPABHEHUM U UX
CUCTEM.

[ToxOupaTes mnpuMepsl Map 4YUCEN, SBISIONIMXCS PEIICHHEM JUHEHHOTO
YPaBHEHHUS C ABYMs IEPEMEHHBIMHU.

CtpouTh B KOOPJWHATHOW IUIOCKOCTH TpaduK JTUHEHMHOTO YpaBHEHUS C
JIBYMSI TIEPEMEHHBIMH, TOJB3YSICh TpaduKOM, TPHUBOJIUTH TPHUMEPHI PEHICHUS
ypaBHEHHS.

Pemate cucrtemsbl IByX JIMHEWHBIX YPABHEHUH C JBYMS IEPEMEHHBIMHU, B TOM
quclie rpaguuecKu.

CocTaBiaTh W peuiarh JMHEWHOE YPABHEHUE WM CHUCTEMY JIMHEUHBIX
YPAaBHEHUW II0 YCIOBHUIO 33/a4d, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a1a4M ITOJy4YEHHBINA Pe3yJIbTaT.

DyHKUUHT

N3o0paxath Ha KOOPJAUHATHOM MPSIMOI TOUKHU, COOTBETCTBYIOIIHUE 33/ IaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, HUHTEPBaJIbl, 3aIMCHIBATH YUCIOBBIE TPOMEKYTKHU HA
aIreOpandecKoM SI3bIKE.

OTMeuaTh B KOOPJMHATHOW IJIOCKOCTH TOYKH IO 33JIaHHBIM KOOpJMHATAM,
cTpouTh Tpaduku TUHEHHBIX QyHKIMNH. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuchiBaTh C MOMOIIBIO (YHKIUMNA H3BECTHBIC 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMH: CKOPOCTb, BPEMS, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
POU3BOJAUTEILHOCTD, BpeMsi, 00BEM pabOTHI.

HaxonuTe 3HaueHre QyHKIMK M0 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuid cnocod MpeACTaBICHHUS W aHalM3a WH(OpMaIuu,
U3BJIEKATh U UHTEPIPETUPOBATh UHGOPMAIUIO U3 TPadUKOB pealbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K konmy oOyuenus B 8 Kkjacce OOyYarOMIMICS TONYYHT CIETYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Yucia 4 BIYMCICHUSA

Hcnonb30BaTh HavalbHBIE MPEACTABICHUS O MHOXECTBE JEHCTBUTEIIBHBIX
YUCeN JJI CPaBHEHUS, OKPYTJICHUSI U BBIYMCICHUH, U300paXkaTh JCHUCTBUTEIIbHbBIC
Yyyciia TOYKaMU Ha KOOPJAWHATHOM MPSAMOM.

[TpumeHsTh MOHATHE apUPMETUYECKOrO KBAJAPATHOTO KOPHSA, HAXOIUTh
KBaJpaTHbIE KOPHHU, MCIOJIb3Ysl MPU HEOOXOJUMOCTH KaJbKYJSTOP, BBITIOJHATH
npeoOpa3oBaHus BBIPAKEHUN, COJEPKAIMIUX KBAJAPATHBIE KOPHU, HCIOIB3YS
CBOMCTBA KOPHEM.



Hcnonb30BaTh 3anmucu OOJIBIIMX M MaJbIX YHCET C MOMOULIBIO JECATUYHBIX
npobeii u creneHeit uucna 10.

AJsire0OpanvecKkue BbIPaKeHUs!

[IpumMeHsATh TOHSATHE CTENEHH C LeJIbIM [OKa3aTelieM, BBINOIHIATh
npeoOpa3oBaHus BbIPAXKEHU, COAEPIKALUX CTEIEHH C LIETBIM MOKa3aTesIeM.

BBINONHATE TOXIECTBEHHBIE MPEOOPa30BaHUS PALMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MpaBWJI JIEHCTBUI HAJl MHOTOUWIEHAMHU U alIreOpandecKuMH JIpoOsMu.

PacknanpiBaTh KBapaTHbIN TPEXUIIEH HA MHOKUTEIIN.

[TpumensTh npeoOpa3oBaHMs BEIPAKEHUN JIs1 pEIICHUs Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTUKH, CMEKHBIX IPEIMETOB, U3 PEAIbHON TPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pewate nMHENHBIE, KBAaJpaTHBIE YPABHEHUS U pPalMOHAIbHBIE ypaBHEHUS,
CBOJISILLIMECS K HUM, CUCTEMBI IByX YPAaBHEHU C IByMs IEPEMEHHBIMHU.

IIpoBOANUTE MPOCTEUIINE UCCIIEAOBAHUSA YPABHEHUM U CUCTEM YpPaBHEHUH, B
TOM YHCJIE C IPUMEHEHHUEM rpadUuecKuX MpeCTaBlIeHni (yCTaHABINBATh, UMEET
JU ypaBHEHWE WM CUCTEMa YPABHEHUM PELICHUS, €CIU HMEET, TO CKOJIBbKO, U
npouee).

[lepexonuth OT ciOBeCHON (HOPMYIMPOBKU 3a7auu K €€ anreOpanyeckoi
MOJIEIM C TIOMOIIBIO COCTaBJICHUS YpaBHEHUS WM CHUCTEMBbl YpaBHEHUH,
UHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M ITOJTYYEHHBII pe3yJbTarT.

[IpuMeHATH CBOMCTBAa YMCIOBBIX HEPABEHCTB JJI CPaBHEHUs, OLICHKH,
pelmaTh JUHEWHBbIE HEPABEHCTBA C OJHOW IMEPEMEHHOM M UX CUCTEMBI, JaBaTh
rpa@uyuecKyr0 WIUIIOCTPALIMI0 MHOXKECTBA PpEIICHUHA HEpPaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

DyHKIMHA

[Tonumate W MCHONB30BaTh (HYHKUMOHAJIBHBIE MOHSATHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAUYECHUS), OMPENEATh 3HAUCHHE (DYHKIMHU IO 3HAYCHUIO
apryMeHTa, OIpeAeaTh CBOMCTBA PYHKIMU N0 €€ rpaduKy.

CtpouTts rpaduKu AIeMEeHTapHBIX (PYHKIMIA BUA:

y =kix, y =x2, y = x3,y = [x|, y = VX, OIHCBIBaTb CBOWCTBA YHCIIOBON
dbyHkiuu 1o e€ rpaduxy.

K koniy oOyuenus B 9 kiacce oOOydYarOMIMICS TOJYYHUT CIETYIOIINE
IpEeIMETHbBIE PE3YJIbTATHI:

Yucaa 1 BBIYMCICHUSA

CpaBHUBATh U yIIOPSIOYMBATH PALIMOHAIBHBIE U HPPALMOHAJIBHBIE YHCIIA.

Boinonuate  apudMernyeckue JACUCTBUS €  palMOHAIBHBIMU UYHCIIAMH,
coueras YCTHbIE M TUCbMEHHbIE TPUEMBI, BBIIOJHITh BBIYUCICHHUS C
UPpaLMOHATBHBIMU YHCIAMHU.



Haxonute 3HaueHHsT CTENEHEW C LEIbIMUA MOKA3aTeIIMA M KOPHEH,
BBIUMCIISATh 3HAYCHUS YUCIIOBBIX BBIPAKCHUM.

OKpyraarh JI€UCTBUTEIbHBIC YHMCIA, BBINOJHATH MPUKUJKY pe3yJibTaTa
BBIUMCJICHUH, OLIEHKY YUCIIOBBIX BBIPAKEHUM.

YpaBHeHUS U HEPABEHCTBA

PemaTte nuHENHBIE W KBaJgpaTHBIC YPAaBHEHHS, YPAaBHEHUS, CBOISALIMECA K
HUM, ITPOCTEHIINEe TPOOHO-paIMOHATIbLHBIC YPaBHEHHUS.

Pemate cuctembl IBYX JIMHEWHBIX YPAaBHEHHH C ABYMsI MEPEMEHHBIMU U
CHUCTEMBI JBYX YPaBHEHUM, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISICTCS JIMHECUHBIM.

Pemates TekcTOBBIE 3amaun  anreOpandecKMM CIOCOOOM C  ITOMOIIBIO
COCTaBJICHUS YPAaBHEHMS WIIM CUCTEMBI IBYX YPABHECHUH C IBYMS IIEPEMEHHBIMU.

[IpoBOANUTE MPOCTEUIINE UCCIEAOBAHUS YPABHEHUM U CUCTEM YPAaBHCHUH, B
TOM YHCJIE ¢ IPUMEHEHUEM TpauUIECKUX MPeACTaBICHUN (yCTaHABIMBATh, UMEET
JY ypaBHEHUE WJIM CHUCTEMA ypPaBHEHUW PELICHHS, €CIU MUMEET, TO CKOJIbKO, U
npouee).

Pemrare nuHelHBIE HEpPaBEHCTBA, KBaJApPAaTHBIC HEPABEHCTBA, H300pakaTh
pellleHue HEPaBEHCTB HA YHMCIIOBOW MPSAMOM, 3alUCHIBaTh PEIICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemiatp  cucTeMBl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBaJpaTHOE HEPABEHCTBO, H300pa)xaTh pEIICHHE CUCTEMBbI
HEPABEHCTB HA YMCJIOBOM MPAMOM, 3aMMMCHIBATh PEIICHUE C ITOMOIIBIO CUMBOJIOB.

Hcnosib30BaTh HEPABEHCTBA MPU PEIIEHUH PA3JTUYHBIX 33/1a4.

DOyHKIUU

PacmoznaBate (yHKIMM u3ydeHHBIX BHIOB. [loKa3pIBaTh CXeMaTHYECKU

pacmoyioKeHNEe Ha KOOPJAMHATHON TUIOCKOCTH TpadukoB GyHKIMN BUaa: y = kx, y
=kx+b y=kik y=ax2 + bx + ¢ y=1x3 y=13x y = |x|, B 3aBuCcHMOCTH OT
3HaYEHUN KO3()PUIIMEHTOB, ONUCHIBATh CBOMCTBA (DYHKIIMIA.

Crpoutb U H300paxarb CXeMaTHYECKU IpapuKU KBaJAPATUUYHBIX (DYHKIIHU,
ONUCHIBATh CBOMCTBA KBAJIpAaTUUHBIX (PYHKIIHUM MO UX Tpadukam.

Pacmo3naBaths kBagpatuuHyto QyHKIUIO MO GopMyIie, MPUBOIUTE TPUMEPHI
KBaIpaTUIHBIX (DYHKIIMA U3 peaTbHOU KU3HU, PU3UKHU, TCOMETPHH.

Yucsi0BbIEe MOCIEI0BATEIBHOCTH U MPOrPecCun

Pacno3naBath apupMETHUYECKYI0O U TE€OMETPUYECKYI0 MPOrPEeCcCHH Mpu
pa3HBIX CcrocoOax 3aaHusl.

BpImonHATH  BBIUMCICHHS C  HUCMOOJIb30BaHUEM (QOpMyn n-ro ujieHa
apuPMETUIECKON 1 T€OMETPUUECKON MTPOTPECCHT, CYMMBI TIEPBBIX N YJICHOB.

N300pakath wiI€HBl IMOCJIEIOBATEIBHOCTH TOYKAMU HA KOOPJMUHATHON
IIJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIC C YHCIOBBIMHU IOCJIEIOBATEILHOCTSIMU, B TOM
YHUCIIE 3a/1a4¥ U3 PEAIbHOM JKH3HU (C HUCIIOIB30BAHUEM KAIbKYJSATOPA, TU(POBBHIX
TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KITIACC

HaumeHoBaHue pa3ieioB U TeM
Ne i/
NPOrpamMMsblI

Yucna u Beuuciienud. PanimonanbHbIE
quciia

Anrebpanueckue BhIpaXKEeHUs
YpaBHEHHUs U HEPABEHCTBA
Koopaunats! u rpadguku. @yHkuun

[ToBTrOopenue n 06o0IIEHUE

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoaundyecTBo 4acoB

Bcero

25

27

20

24

102

KonTposabHbie
padoTbl

IIpakTu4yeckue
padoThI

DJIeKTPOHHbIE
(uugposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/71415b90

bu6mmoreka [IOK
https://m.edsoo.ru/71415b90

bubmuoreka [JOK
https://m.edsoo.ru/71415b90

bu6mmoreka [JOK
https://m.edsoo.ru/7f415b90

Bbu6mmorexa [JOK
https://m.edsoo.ru/7f415b90




8 KVIACC

Ne i/

10

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

HaumeHoBaHue pa3ieioB U TeM
MPOrpaMMbI

Uucna u Berunciienus. KBagparueie KOpHU

Yucaa u Berauciienus. CTeneHs ¢ OEJaIbIM
II0Ka3aTCJIEM

Anrebpanueckue BbIPaXKEHHUS.
KBagpartsslii TpéxuneH

AnrebpanuecKue BHIPAKCHHUS.
Anrebpanueckas 1poob

VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie
ypaBHEHUs

VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI
ypaBHEHUU

VYpaBHenus u HepaBeHCTBA. HepaBeHcTBa
@yHkyy. OCHOBHBIE IOHATHSA
OyHkuu. YnuciaoBbie PyHKINH

[ToBTrOopenue u o6o0IIEHNE

Bcero

15

15

13

12

102

KoanuyecTBo 4acoB

KoHTposabHbIe
padoThI

IIpakTnyeckue
padoThbI

DJIEeKTPOHHBIE
(uugposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bubmuoreka [{OK
https://m.edsoo.ru/7f417af8

bubmuoreka [{OK
https://m.edsoo.ru/71417af8

bu6mmoreka [{OK
https://m.edsoo.ru/7f417af8

Bbu6mmorexa [JOK
https://m.edsoo.ru/7f417af8

bubmuoreka [{OK
https://m.edsoo.ru/71417af8

bu6mmoreka [{OK
https://m.edsoo.ru/7f417af8
bu6mmoreka [{OK
https://m.edsoo.ru/7f417af8

bu6mmoreka [{OK
https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/71417af8

bubmuoreka [{OK
https://m.edsoo.ru/71417af8




9 KVIACC

Ne i/

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

HaumeHoBaHue pa3ieioB U TeM
MporpamMmbl

Yucna v BeIUMCICHU. [[eficTBUTEIbHEIC
qyciia

YpaBHEHUS 1 HEPABEHCTBA. Y PAaBHEHUS C
OJIHOM MEepPEeMEHHOM

VYpaBHeHust ¥ HepaBeHCTBA. CHCTEMBI
YpaBHEHUI

YpaBHeHus 1 HepaBeHCTBa. HepaBeHcTBa
OyHKIUU

YucaoBbIe ITOCISIOBATCILHOCTH

[ToBTOpeHmEe, 0000IIEHNE, CHCTEMATH3AITUS

3HAHUI

KoanuyecTBo 4acoB

Bcero

14

14

16

16

15

18

102

KonTpoabHbie
padoThbI

IIpakTHyeckue
padoThl

DJIEeKTPOHHbBIE
(uudpossbie)
o0pa3oBaTejibHbIE

pecypcsbl

but6mmoreka [IOK
https://m.edso0.ru/7f419d08

bu6mmorexa [IOK
https://m.edsoo.ru/7f419d08

bubmuorexa [JOK
https://m.edsoo.ru/7f419d08

bubmuorexa [JOK
https://m.edsoo.ru/7f419d08

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f419d08

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f419d08

Bbubnuoreka [JOK
https://m.edsoo.ru/7f419d08
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HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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