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INOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHAa 00ECIIeYMBAET U3yUEHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAay4YHOI'O, TaK W TYMAaHHTAPHOIO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO IS
IPOJOJKEHN 00pa30BaHUs U B MOBCEIHEBHOM XM3HU. PazButre y o0ydaromumxcs
HAYYHBIX TPEJCTABICHUH O TMPOUCXOXKACHUM U CYIIHOCTH aireOpandecKux
abcTpakiuii, cnoco0e OTPaKEHHUsSI MaTEMAaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B MpUPOJE W OOIECTBE, POJU MaTEMaTHYECKOTO MOJCIHUPOBAHMS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIMMBIX JJIS aIalTallid B COBPEMEHHOM ITU(GPOBOM
obOmectBe. M3ydyenue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHHUS HaOJII0JaTh,
CpaBHMBaTh, HAaXOJWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBbIILUICHUS,
CIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOM JEWCTBHUS U BBIBOJBI,
dopMynupoBath yTBepkAeHHUs. OcBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTHYECKOI0 MBIIUIEHUSI OO0YyYarolMXCs: OHM HCIHOJB3YIOT JACIAYKTUBHBIE U
MHAYKTUBHBIE PACCYXJIeHUs, 0000IIeHNEe U KOHKPETHU3alHio, adCTparupoBaHue U
anajnoruto. OOyueHwe  aireOpe  MOpEANojaraeT  3HAYUTEIBHBIA  00BEM
CaMOCTOATENIbHON JESITENIBHOCTH 00YyYaromuXxcsi, MO3TOMY CaMOCTOSTEIbHOE
pelieHue 3a1a4 ABJIAETCS pealn3auren JesTeIbHOCTHOIO MPUHIUIA O0OyUYEHHS.

B cTpykType nporpammel yaueOHOT0 Kypca «Anredpay» i OCHOBHOT'O OOLIEr0
0o0pa30BaHUsl OCHOBHOE MECTO 3aHMMAIOT COJAEPKATEIbHO-METOANYECKUE JTUHUU:
«Uucna © BBIUKCIEHUS», «ANTeOpanyecKue BBIPAXKEHUS», «YPaBHEHHS U
HepaBeHCTBa», «DyHkium». Kaxnas U3 3TUX coaepKaTelbHO-METOIMYECKHX
JVHUHA pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3YUYEHHUS Kypca, B3aUMOACUCTBYS €
IpyrMMHM €ro JHHMAMH. B Xone wu3yueHuss ydyeOHOro Kypca 0O0ydaromumcs
IPUXOAUTCS JIOTUYECKH PACCY’KIATh, HUCIIOJIB30BAaTh TEOPETHKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMy y4yeOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpPBIE OCHOBBI JIOTMKH, IPEACTaBICHHBIE BO BCEX OCHOBHBIX paszienax
MaTeMaTHYECKOro 0Opa3oBaHUs U CIIOCOOCTBYIOIIUE OBJIAJCHUIO 00YYarOIIMMUCS
OCHOB  YHHMBEPCAJIBHOIO  MareMaTthyeckoro si3pika. CoaepkaTelbHOH U
CTPYKTYPHOM OCOOEHHOCTBIO Yy4e€OHOro Kypca «AJredpa» SBISIETCS €ro
WHTETPUPOBAHHBIN XapakTep.

Copepxanue JMHUM «Yuclia W BBIYHCICHUS CIYXUT OCHOBOM IS
JanbHENIIero U3y4eHus: MaTeMaTHKU, CIIOCOOCTBYET Pa3BUTHIO y O0YyYaroIIUXCS
JIOTUYECKOTO MBIIIIEHUS, POPMUPOBAHUIO YMEHHUS MOJIb30BATHCS aJIrOpUTMaMHu, a
Tak)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsi IOBCEIHEBHOM
KU3HU. Pa3BuTHE NMOHATHA O YMCIIe HAa YPOBHE OCHOBHOTO 00IIEro obpa3oBaHus
CBS3aHO C PAlMOHATBHBIMH M HUPPAMOHATBHBIMU YHCIAMH, (HOPMHUPOBAHUEM
MPEACTABICHUN O JEHCTBUTEIHLHOM YKCIie. 3aBEPILICHHE OCBOECHUS YUCIOBOU JTUHUU
OTHECEHO K cpeaHeMy 001eMy 00pa3oBaHHIO.

ConepxaHue AByX alreOpandeckux JUHUM — «AIreOpanuecKkue BhIpaKEHUS
U «YpaBHEHHS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO y OOYUAIOIIUXCS



MaTE€MaTUYECKOro anmnapara, HeoOXOOUMOro I pEeleHUs 3aJad MAaTeMaTHKHU,
CMEXHBIX MPEIMETOB U TPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
oOmero oOpa3zoBaHusi y4eOHbIH MaTepHall TPYNIUPYETCS BOKPYT pallMOHABHBIX
BbIpaKEeHM. AnreOpa JEMOHCTPUPYET 3HAYECHHUE MATEMATUKHU KakK s3blKa JUJIst
MOCTPOCHUSI MAaTEeMAaTHYECKUX MOJIEei, OMHUCAaHWs TPOLECCOB U  SIBJICHUUN
peansHOro Mupa. B 3amaun 00ydyeHus anredpe BXOAAT TakKe lajbHEHIIee pa3BUTHE
QITOPUTMHYECKOTO MBIIUICHHS, HEOOXOIMMOTO, B YACTHOCTH, I OCBOEHHUS Kypca
nHOOpPMATUKHA, ¥  OBJIAJICHUEC HAaBbIKAMHU JICIYKTUBHBIX  PaACCYKICHUHU.
[IpeoOpa3zoBanre CUMBOJIBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOpaKeHUS,
CIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPYECTBY.

Coneprkanre pyHKITMOHATHHO-TPAPUIESCKON JTMHUY HAIEICHO Ha TOJyICHHE
OOy4arolUMHUCS 3HAHUNM O (QYHKIUSAX KaK Ba)KHEHIIEH MaTeMaTUYeCKOW MOJIEIH
JUTSI ONMCAHUS ¥ UCCIIEJOBAaHUS pa3HOOOPA3HBIX IPOLIECCOB U SABJICHUI B TPUPOAE U
obmiecte. M3yuenue Mmatepuasna cnocoOCTBYeT pa3BUTHIO Y 00YUaIOLINXCs YMEHUS
WCIIOJIb30BaTh PA3JIMYHBIE BBIPA3UTEIBHBIE CPEJICTBA SI3bIKA MATEMATUKU —
CIIOBECHBIC, CHUMBOJHMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (HopMupoBaHHe
MPEICTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH [IUBUIIM3AIIUU U KYJIbTYPHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kkjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOpBIM BKIIIOYAET CIEAYIOIINE OCHOBHBIE pa3/ielibl COJEpPIKAHUS:
«Uucna u BBIUMCIEHUS», «ANTEOpanyecKUe BBIPAXKEHUS», «YPAaBHEHHS U
HEPABEHCTBA», « DYHKIIUN.

Ha uzyuyenue yueOHOro kypca «Anredpa» orsoautcs 306 yacos: B 7 kiacce —
102 gaca (3 gaca B Heaenio0), B 8 kinacce — 102 gaca (3 yaca B Hefiemr0), B 9 Kiacce
— 102 4gaca (3 gaca B HeACIIO).



COJEPXXAHME OBYUYEHUA

7 KIIACC

Yuciaa v BIYMCICHUA

JpoOu OOBIKHOBEHHBIE U JIECSTHYHBIC, TIEPEXO] OT OJHOW (OpMBI 3alucCh
npobeit k gapyroi. [loHATHe palMOHANBHOTO YKCIA, 3alucCh, CpPaBHEHUE,
yOOPSAJOYMBAHUE  pAlMOHANBHBIX 4uceld. ApudmMerndeckue JEHUCTBUS €
palMOHAJIBbHBIMU YHCIIaMU. PelieHue 3a1ay U3 peaibHOM NPAaKTUKU Ha 4acTv, Ha
JpoOH.

CreneHb ¢ HaTypaldbHBIM IIOKa3aTelieM: OIMpeJelieHne, MpeoOpa3oBaHUe
BBIPKEHHUII HA OCHOBE ONPEENECHUs, 3auch O0NbIIKUX yncen. [IpouenTsl, 3anuch
IPOIIEHTOB B BHUJE ApoOU U ApoOU B BHJIE MPOLEHTOB. TpH OCHOBHBIE 3a7aud Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaIbHON IIPAKTHKHU.

[IpumMeHeHNE TPU3HAKOB  JCIUMOCTH, pPA3JIO)KEHHE HA  MHOXHUTEIU
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae mpsiMas U oOparHas
IIPONIOPLIMOHAIBHOCTH.

AuredpanvyecKue BbIPpAKEHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUA C IIEPEMEHHOU. JlommycTUMBIE
3Ha4YeHUsA NepeMeHHbIX. [Ipencrasienue 3aBUCUMOCTH MEK1y BEJIMYMHAMU B BUJIE
¢dbopmyibl. Beruucnenus no ¢popmynam. IlpeodpazoBanue OyKBEeHHBIX BbIpaKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAKEHHUS, NpaBWiIa MpPeoOpa3oBaHUs CyMM U
MIPOU3BEJCHUH, PABUIIa PACKPBITHS CKOOOK U MPUBEAEHUS MOJOOHBIX ClIaraeMbIX.

CBOMICTBA CTENEHU C HATYPAIBHBIM MOKA3aTEIEM.

OpnHowiensl 1 MHOTOWIEHBI. CTeneHp MHOrowIeHa. CiioKeHue, BBIYUTAHMUE,
YMHOXEHHE MHOTOWIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaApaT CyMMBI
Y KBaApar pa3HocTh. Popmyiia pa3HOCTH KBaApaToB. Pa3iioxkeHne MHOTOWICHOB Ha
MHOKHUTEJIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHs, NpaBuja MpeoOpa3oBaHUS YypaBHEHUS,
PAaBHOCHJIBHOCTb YPaBHEHUM.

JluHenHOe ypaBHEHHME C OJHOW NEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YpaBHEHMUS, pEUICHUE JIMHENHBIX YpaBHEHUN. COCTaBIICHHE YPABHEHU IO YCIOBUIO
3a7a4u. Pelienue TeKCTOBBIX 3371a4 ¢ TOMOIIBI YPABHEHUM.

JIuneliHoe ypaBHEHUE C IBYMs MEPEMEHHBIMU U ero rpaguk. Cuctema IByx
JVMHEMHBIX YPAaBHEHUU C JBYMs IepeMEHHbIMU. PermeHune cucrem ypaBHEHUU
CrIoco0OM MoACTaHOBKU. [IpuMepsbl perieHus TEKCTOBBIX 3a7a4 C TIOMOIIbIO CUCTEM
YPaBHEHHUM.

DyHKIMHA

Koopaunara Touku Ha npssMoil. YncnoBble TPOMEXKYTKU. PaccTosiHne Mexay
JBYMs TOYKaMU KOOPJAUHATHOU MPSIMOM.

[IpssmoyronbHast cuctema koopauHat, ocu OX u Oy. AGcicca u opauHaTa
TOUYKH Ha KOOPJIMHATHOMN MI0cKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMU.
Urenue rpadukoB peanbHbIX 3aBUcuMocTel. [lonsitue pynkiuu. ['padux Gyakimn.



CroiictBa Qyukuuii. Jluneitnas ¢ynkuus, e€ rpaduk. ['padpuk Gynkmum y = [X|.
['paduyeckoe penieHre TUHEHHBIX YPAaBHEHUM U CUCTEM JIMHEHHBIX YPaBHEHUH.

8 KIIACC

Yuciaa v BIYMCICHUA

KBagpatubeiii kopeHb u3 uwucia. [loHsitTue 00 uUppalMOHAIBHOM YHCIE.
Jecsatuynbie TpUOIMKEHUST UppallMOHAIBbHBIX yucen. CBoiicTBa apuMeTUYECKUX
KBaJ[paTHBIX KOPHEN U UX MPUMEHEHUE K MPEe0OPa30BAHUIO YNCIOBBIX BhIpaKECHUMN
Y BBIUHCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

CremneHb ¢ LEIbIM IMOKa3aTeNneM U €€ cBoricTBa. CTaHAapTHAS 3alKCh YNCTA.

AnreOpanveckue BhIpOKCHUSIAJITe0pandecKue BhIPaKeHus!

KBanparHsiil TpEXUIICH, Pa3JI0KEHUE KBAIPATHOTO TPEXWICHA HA MHOKUTEIH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckoll JpoOwu.
CnoxxeHue, BBIYMTAHHE, YMHOXKEHHE, JICJICHHE airedpandeckux JapoOei.
PannonanbpHbie BRIpaXKEHUS U UX MPE0Opa3OBaHHUE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHMS M HEPABEHCTBA

KBaapatHoe ypaBHeHue, hopmyia KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema
Buera. Pemienue ypaBHEHUHN, CBOIAIIMXCS K JIMHEWHBIM H  KBaJIpPaTHBIM.
[Ipocreiimme qpoOHO-parMOHAIbHBIC YPABHEHHUS.

['paduueckas uaTEpHpeTanuss YpaBHEHUN C IByMs MEPEMEHHBIMU U CHCTEM
JVHEWHBIX YpaBHEHHW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aj1au anreOpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO C OJIHOW MEPEMEHHOM.
PaBHOCMIIBHOCTh HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DOyHKUMHA

[Tonsitue pynkiuu. OOIACTh ONPEACNICHNs U MHOXKECTBO 3HAUCHU I (PYHKITUH.
CrniocoOsbI 3aanus QyHKIIHIA.

I'padpux ¢ynkumu. YUrtenwe cBoilcTB ¢yHkuuu mo e€ rpaduky. [Ipumepsr
rpadukoB GYHKINMA, OTPAXKAIOIINUX PEeaTbHBIE MPOIECCHI.

@DyHKIMK, OMUCHIBAIOIIME TPSIMYI0 U OOpaTHYIO MPOIMOPIHOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. OyHkmun Y = X2, ¥ = X3, y = \X, y=|x|. [paduueckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHECHUM.

9 KJIACC

Yucjaa 1 BbIYUCJIEHUA

PanmonanpHbie unciia, UPpAMOHAIBHBIC YUCIIA, KOHEYHbIE M O0€CKOHEYHBIC
JeCATUYHbBIC APOOH. MHOXKECTBO JIEUCTBUTEILHBIX YUCEN, TeUCTBUTEIbHBIC YHCIIa
KaKk OCCKOHEUHBIC ACCATHYHBIE ApOOH. B3aMMHO OJHO3HAYHOE COOTBETCTBHC
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCENT U KOOPAUHATHOM MIPSMO.

CpaBHeHHE JICMCTBUTEIBHBIX 4YHCET, apudMETHUYCCKHEe JCHCTBHS C
JICUCTBUTEIILHBIMH YHCJIAMH.



Pasmepsl OOBEKTOB OKPYXAIOUIETO MHpA, AJUTEIBHOCTh MPOIIECCOB B
OKPY’KaIOIIEM MHUPE.

[TpubnmxéHHOE 3HAYEHUE BEJIMYUHBI, TOYHOCTh pubImxeHus. OKpyrieHue
yucen. [Ipuknka u olieHKa pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHUs U HEPABEHCTBA

JInneriHoe ypaBHeHUE. Pellienrue ypaBHEHUM, CBOISIIUXCS K JIUHEHHBIM.

KBagpaTHoe ypaBHeHue. PelieHne ypaBHEHUMN, CBOASIIMXCS K KBagpPaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelmieHns ypaBHEHUN TPETbEN M YETBEPTOU
CTEIIEHEN Pa3JI0KEHUEM Ha MHOKUTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3a]1a4y
anreOpanyeckuM METOIOM.

YpaBHEeHHE ¢ JABYMs MEPEMEHHBIMU M €ro rpaduk. Pemenue cucrem aByX
JIMHEWHBIX YPAaBHEHUM C IByMs ITIEPEMEHHBIMU. PelieHne cucrteM IByX ypaBHEHHM,
OJJHO M3 KOTOpbIX JIMHEIlHOe, a Jpyroe — BTopol creneHu. ['paduyeckas
UHTEpIIpETalHs CUCTEMBl YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crnocooom.

HucnoBeie HEPAaBEHCTBA U UX CBOMCTBA.

Pemienre NMHENHBIX HEPABEHCTB C OJHOM IepeMeHHOU. PemeHue cucrem
JUHENHBIX HEPAaBEHCTB C OJHOM mepeMeHHOoW. KBanpaTHele HEpaBEeHCTBA.
['paduueckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

OyHKIMNPYHKIUHA

KBagpatuunas ¢ynkius, e€ rpaguk u cBoiicTBa. Ilapabosia, KOOpAUHATHI
BEPIIMHBI 1apadOoJIbl, 0Cb CAMMETPHUH MMAPAOOJIBI.

I'padukn byrxmmit: y = kx, y = kx + b, y = k/x, y =x3,y =X, y = |X| , u ux
CBONCTBA.

Uucnosele  mocinenoBaTelbHOCTUHYHMCI0BbIE  MOCJHEI0BATEILHOCTH U
Iporpeccuu

[IoHsiTHE YHCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHUE IOCIEA0BATEIBHOCTH
peKyppeHTHOI dhopmynoii u HGopmysoit N-ro wieHa.

Apudmernueckass U reoMerpuueckas nporpeccuu. @opmyisl N-ro udjieHa
apu(PpMETUIECKON 1 TeOMETPUUECKON MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300pakeHrne WIeHOB apu(PpMETHYECKON U TEOMETPUYECKOM Mporpeccuit
TOYKaMHM Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIN POCT.
CI1oHBIE NIPOLIEHTBHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI
YUYEBHOTI O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIETO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Pe3yJabTAThI OCBOCHHS IPOTpaMMBbl Y4EOHOTO Kypca «Anredpay
XapaKTEPHU3YHOTCH:

1) naTrpuoTHyYecKoe BOCIUTAHME:

IPOSIBJICHUEM MHTEpPECA K MPOIUIOMY M HACTOSALIEMY POCCUHCKOW MaTEeMaTHKH,
LEHHOCTHBIM OTHOILIEHUEM K JJOCTHKEHHUSM POCCUMCKAX MAaTEMAaTUKOB U POCCUNCKON
MaTEMaTUYECKON IIKOJIBI, K MCIOJIb30BAHUIO ITUX JOCTHKEHUHN B JIPYIrUX HayKax W
NPUKIIATHBIX cepax;

2) rpaskaaHcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJHEHUIO OOS3aHHOCTEN TpaklaHWHA M pealli3alid €ro
MpaB, MPEACTABICHUEM O MATEMATHUYECKUX OCHOBAX ()YHKIIMOHUPOBAHUS Pa3IUUHBIX
CTPYKTYp, SBJIEHUH, MpOLEAyp TpaxAaHCKOTO oOliecTBa (Hampumep, BBIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXIECHHIO 3THYECKUX MPOOJIEM, CBSI3aHHBIX C
MPAKTUYECKUM IPUMEHEHUEM JIOCTHXKEHUI HAyKH, OCO3HAHUEM BaXKHOCTH MOPAJIbHO-
ATUYECKUX MPUHIIUIIOB B IEATEIbHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOM Ha AaKTHBHOE YYacTHE B PEIICHHM [PAKTUYECKUX 3ajad
MaTEMaTUYECKOM HAIPaBJIECHHOCTH, OCO3HAHMEM BA)KHOCTH MaTE€MaTHYECKOIO
oOpa3oBaHMsI HA MPOTSHDKCHUHM BCEW JKU3HU JUIS yCHEIIHOW mNpodecCHoHaTbHON
NESTEIbHOCTY W PAa3BUTHEM HEOOXOAMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
NOCTPOEHUEM HMHIUBUIYaJbHOW TPAaEKTOpPUU OOPA30BaHMS U YKU3HEHHBIX IUIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

CHOCOOHOCTBIO K  OMOILMOHAIBHOMY U 3CTETHYECKOMY  BOCIPHUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, PELICHUW, pPACCYKIECHUM, YMEHHIO BUIETh
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MMO3HAHMS:

OpUEHTalMed B JCATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY HAay4YHBIX
MpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeNOBEKa, MPUPOABI U
oOuiecTBa, IMOHMMAaHHUEM MAaTEMaTUYeCKOM HayKh Kak c¢epbl 4YelIOoBEYeCKOU
NEeSATENbHOCTH, 3TAllOB €€ pa3BUTUS W 3HAYMMOCTH IS PA3BUTHUS LMBHIM3ALNH,
OBJIAJICHUEM SI3BIKOM MAaTE€MAaTHKM M MaT€MaTHYECKOW KyJIbTYpOW KakK CpeICTBOM
MO3HAaHHUS MHpaA, OBJIAJCHHEM MPOCTEHIIMMH HAaBbIKAMH HCCIEI0BATEIbCKOM
NEeSATENbHOCTH;

6) ¢usnyeckoe BocnuTaHHe, (opMHUpPOBaHHME KYJbLTYPbI 310POBbS H
IMOIMOHAIBHOIO 0J1ArONOJYyYHs:

TFOTOBHOCTBIO TIPUMEHSTh MAaTeMAaTHMYECKHEe 3HAHMS B MHTEpecax CBOETrO
3I0pOBbsl,  BEIEHUS  30poBOro  oOpa3a  KU3HM  (370pOBOE  IHUTAHUE,



cOaTaHCHPOBAHHBIN PEKUM 3aHATUN U OTIBIXA, PETYIsipHas (PU3ndecKas aKTUBHOCTB ),
c(hOpMHUPOBAHHOCTHIO HaBbIKa pedIeKCHH, TPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U
TaKOTro e MpaBa JAPYroro 4eaoBeKa;

7) 3K0JIOrHYeCKOe BOCIIMTAHUE:

OpHEHTallMel Ha MPUMEHEHHWE MAaTeMAaTUYECKUX 3HaAHWH Ui penieHus 3ajad B
00JIaCTU COXPAHHOCTH OKPYXKAIoleh cpeibl, IITaHUPOBAHUS MTOCTYIIKOB U OLIEHKH UX
BO3MOXHBIX TMOCIEACTBUN JJIi OKpYy)Karouled cpejbl, OCO3HAHHEM TIJI00AIBHOIO
XapakTepa SKOJOTUYECKUX POOJIEM U IMyTeH UX pelIeHUS;

8) amanTanmms K M3MEHSIIOIUMMCH YCJIOBHAM CONHAJBLHONH M NPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICUCTBHUSIM B YCIOBHUSX HEONPEACIEHHOCTH, TOBBIIIECHUIO
YPOBHSI CBOCH KOMIIETCHTHOCTH Yepe3 MPAKTHYECKYIO NESITEIbHOCTh, B TOM YHUCJC
YMEHUE YUUTHCS y APYTUX JIOJEH, IPHOOPETaTh B COBMECTHOM JACATEIHLHOCTH HOBBIE
3HAHWS, HABBIKK ¥ KOMIIETEHIIUN U3 OMBITA IPYTHUX;

HEOOXOAMMOCThIO B  (DOPMUPOBAHMM HOBBIX 3HAHWK, B TOM YHCIIC
dbopMynHpOBaTh WACH, TIOHITHS, THIIOTE3bl 00 0OBEKTaX W SBICHUSX, B TOM YHCIIE
paHee  HEU3BECTHBIX, OCO3HaBaThb  JePUUUTHl COOCTBEHHBIX  3HAHUUW U
KOMITETEHTHOCTEH, IIIAaHUPOBATh CBOE pPa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCHPUHUMATH CTPECCOBYIO
CUTYyallMI0 KaK BBI30B, TPEOYIOIIMA KOHTPMEp, KOPPEKTUPOBATH NPUHUMAEMbIC
penieHuss U JAeUCTBUS, (POpMyIUpOBaTH U OIICHUBAaTh PUCKH U TOCJECACTBUS,
dbopMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3oBble 1ornueckue aeicTBM:

e BBIBISITH M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTeMaTHYECKUX
OOBEKTOB, TMOHATUW, OTHOIICHUW MEXIy NOHATHUSAMHU, (OpMYyIUpPOBAThH
omnpeneneHus  MOHATUH,  yCTAHABIMBATh  CYIIECTBEHHBIA  IMpPU3HAK
KJIacCU(PUKALMK, OCHOBaHUSA MJii OOOOLIEHUS UM CpaBHEHHUS, KPUTEPUH
MIPOBOJIMMOTI'0 aHAJIN3A;

e BOCIpPUHUMATH, (OpMyIUpOBaTh M  NpPeoOpa3OBBIBATH  CYXKJICHHUS:
YTBEpAUTENbHbIE W OTpHULATENbHbIC, €IWHUYHbIC, YacTHbIE M OOIIue,
YCIIOBHBIE;

e BBIABJISITH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHS
B ¢akTax, TaHHBIX, HAOIIOICHUSIX M YTBEPXKICHUAX, MpeiaraTh KpUTepUn
JUISL BBISIBJICHUSI 3AKOHOMEPHOCTEW Y IPOTUBOPEUUN;

e JIeNaTh BBIBOJABI C MCIOJIb30BAHUEM 3aKOHOB JIOTWKH, JIE€IyKTUBHBIX H
MHAYKTUBHBIX YMO3aKIIFOUEHHUM, YMO3aKIIIOUCHU 110 aHAJIOTUH;

e pa3zOupaTh I0Ka3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPXKACHUH (IpsiMble U OT
IPOTHUBHOIO), MPOBOJUTH CAMOCTOSITEIbBHO HECJOXKHBIE J0Ka3aTelbCTBa



MaTeMaTH4eCKuX (DaKTOB, BBICTpAaUBaTh AapTryMEHTAIlMIO0, MPHUBOJIUTH
MpPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CMOCO0 pemieHus y4dyeOHOW 3adaud (CpaBHUBATh HECKOJIBKO
BapHAHTOB pEIICHUsA, BBHIOMpPATh HaumboJee TMOAXOASAMUNA C Yy4ETOM
CaMOCTOSITENIHO BBIJIEJIEHHBIX KPUTEPUEB).

Ba3oBhle ucciieqoBarejLCKUe 1eiCTBUSA.

UCIIOJIb30BaTh BOIPOCHI KaK HCCIIENOBATEIbCKUNA HHCTPYMEHT IO3HAHUS,
(GopMynupoBaTh BONPOCHl, (UKCHUPYIOLIME NPOTHBOpPEYHE, MpodIeMy,
CaMOCTOSITENIbHO YCTaHABIMBATh HCKOMOE U JJaHHOE, (HOPMHUPOBATH TUIIOTESY,
apryMEHTHPOBATH CBOIO MO3UINI0, MHEHHUE;

OPOBOAWTH IO CaMOCTOSATEIBHO COCTABICHHOMY IUIaHY HECJIOXKHBIHI
AKCIIEPUMEHT, HEOObILIOE HCCIEIOBAHUE 10 YCTAHOBJICHUIO OCOOEHHOCTEN
MaTeMaTUYeCKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKTYy COOOI;
CaMOCTOSITENIbHO (OPMYJIUPOBATH OOOOIIEHUS] U BBIBOJBI IO pe3yJibTaTam
MPOBEAEHHOIO0 HAOMIOAEHUS, MCCIIEOBaHUsA, OLIEHHBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUII;

MPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHE TIPOIECCa, a TaKKe BBIIBUTATh
IPEINOJI0KEHHUS O €0 Pa3BUTUHU B HOBBIX YCIOBUSIX.

Pabora ¢ nndopmanmueii:

BBISIBJISITH  HEJJOCTATOUYHOCTb U M30BITOYHOCTh HMH(OpPMAIMM, JaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHUS 3a/1a4U;

BbIOMpaTh, AaHaJU3UPOBATh, CUCTEMATH3UPOBATh W HHTEPIPETUPOBATH
MHGOPMAIUIO PA3IMYHBIX BUAOB U (POPM MpEICTaBICHMUS;

BbIOMpATh (OpMY MpeACTaBiIeHUs HMHPOPMALMH U WJUIFOCTPUPOBATH
pemiaemMble 3aJa4yd CXEMaMHM, JMarpaMmamHu, WHOM Tpadukoil U uX
KOMOMHAIIUSIMU;

OLICHMBATh HAAE&KHOCTh HMH(QOpPMALMK MO KPUTEPHUSIM, MPEII0KEHHBIM
y4HTeNIEM WU CHOPMYITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBUSA:

BOCIIPUHUMATH U ()OPMYITHPOBATH CYKICHHS B COOTBETCTBHUH C YCIOBHSIMU U
HEJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHUS B
YCTHBIX M TMHCHBMEHHBIX TEKCTaX, JaBaThb MOSICHEHUS IO XOAy pEIICHUs
3a/1a4l, KOMMEHTHPOBATH MOJIYYEHHBIN pe3ybTaT;

B XO7Ic 0OCYXICHHS 3a/aBaTh BOIPOCHI MO CYIIECTBY O0OCYKITaeMOU TEMBI,
MpoOJIeMBI, pelaeMon 3aadu, BHICKa3bIBAaTh HJICH, HAIlCJICHHBIC HA TTOWCK
pELIEHUs, COTIOCTABIISITE CBOU CYKJICHHUSI C CYKICHUSIMH IPYTUX YYACTHUKOB
nuanora, oOHapyXWBaTh pa3jIU4YUE U CXOJACTBO IO3UIMNA, B KOPPEKTHOM
dbopme hopmMyIHpOBaThH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

PEACTaBISATh PE3yJbTaThl PEIICHUS 3a/a4M, SKCIIEPUMEHTA, UCCIICIOBAHMS,
MIPOEKTa, CAMOCTOSITEILHO BHIOMpPaTh (hopMaT BBICTYIUICHUS C YUETOM 3a]1au
IIPE3CHTAIUU U OCOOCHHOCTEH ay IUTOPHUU;

MOHUMATh W KCIOJIb30BaTh MPEUMYIIIECTBA KOMAHJAHOW U MHIUBUIYATHHOM
pabOTHI IPH PEIICHUH YIYCOHBIX MATEMATUICCKUX 3a71aY;



e MPUHUMATH II€JIb COBMECTHOUN NESITEIBHOCTH, IJIAHUPOBATH OPraHU3AIUIO
COBMECTHOM paboOThl, pacnpenensarb BHABI padOT, JI0roBapuBaThCH,
0o0CyXIaTh MPOIECC M Pe3yJabTaT pabOThl, 0000IIaTh MHEHHUS HECKOJIbKHX
JIIOACH;

e YYacCTBOBATh B IPYIIOBBIX (hopMax padOThI (0OCYKIeHHS, OOMEH MHCHUSIMH,
MO3rOBBbI€ IITYPMbl U JpPYTHE), BBHINOJHATH CBOIO 4YacTh paldOThl U
KOOPJIMHUPOBATh CBOM JIEUCTBUS C APYTMMH YJE€HAMU KOMaHbl, OLICHUBATh
KauecTBO CBOEr0 BKJaja B  OOMMA MPOAYKT MO  KPUTEPUSIM,
c(hOpMyYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUSI.

PeryisiTuBHbIE YHMBepPCcAJbHbIE YyeOHbIe 1eliCTBHSA
Camoopranusanus:

e CaAMOCTOSITENIBHO COCTAaBJATH IUJIAH, AITOPUTM pEHIeHUs 3anayu (WIh €ro
4acTh), BBIOMpATh CHOCOO pEIICHUS C YUYETOM HMEIOUIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, AapryMEHTHPOBATh U  KOPPEKTHUPOBATh
BApUAHTHI pEIEHUH C YYETOM HOBOW MH(OpMaUu.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBI HHTEJJIEKT:

e BJIAJIETh CIIOCOOAMH CaMOIIPOBEPKHU, CAMOKOHTPOJISI IPOLIECCa U PE3YIIbTATA
pelIeHus: MaTeMaTUYeCKOM 3a/1auH;

e TMPEABUIETH TPYAHOCTH, KOTOPhIE MOTYT BOZHUKHYTH MPU PEIICHUU 3aa4H,
BHOCUTH KOPPEKTHBBI B JCSATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJECHHBIX OIMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OILICHMBATh COOTBETCTBUE PE3YyJIbTaTa AESITEIbHOCTH MOCTABICHHOW LEIU U
YCIIOBUSM, OOBSICHATH MPUYMHBI JIOCTHKEHUS WIM HEIOCTIXKCHHS I,
HaXOJUTh OIMKOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 7 KJjacce OOYyYalOIIMICAd TOJYYUT CICAYIOIINE
MpeIMETHBIC PE3YIbTATHI:

Yucia u BIYUCTIEHUS

BreinonHaTs, couyeTas yYCTHbIE M MNHUCBMEHHBIE MPUEMBI, apU(PMETHUECKUE
JEeNUCTBUS C pallMOHAIBHBIMU YUCIIaAMHU.

HaxoguTh 3HaueHMs] YHCIOBBIX BBIPAXEHUM, TPUMEHATh pPa3zHOOOpa3HbIC
CrOCOOBI M MPUEMBI BBIYHCIICHUS 3HAYCHUN APOOHBIX BBIPAKECHUM, COACPIKAITIX
OOBIKHOBEHHBIE U IECATHYHBIE TPOOH.

[Tepexoauts OT omHO¥W (OPMBI 3amUCH YHCEN K Apyrou (mpeoOpa3oBHIBATH
JECATUIHYIO POOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCITUYHYIO, B YACTHOCTH B
OCCKOHEYHYIO IECATUYHYIO APOOB).

CpaBHUBATH U YNOPSAIOYUBATH PALIUOHAIIBHBIC YUCIIA.

OKpyrJsTh yncna.

BhINOMHATE NPUKUIKY W OIIEHKY pe3yjIbTaTa BBIUUCICHHH, OLIEHKY 3HAYE€HUM
YUCJIOBBIX BbIpaXCHUW. BBIMONHATL NEUCTBUSA CO CTENEHSIMU C HaTypaJbHBIMHU
NOKa3aTEISIMH.



[IprMeHATh NPU3HAKKA ACITUMOCTH, PA3JIOKEHUE HA MHOMKUTENIN HATypPAIbHBIX
quced.

Pemare 1npakTHKO-OPHEHTUPOBAHHBIE 3a/a4d, CBSA3AHHBIE C OTHOLIEHUEM
BEJIMYMH, IPONOPLUHOHAIBHOCTBIO BEJIWYWH, INPOLEHTAMH, WHTEPHPETUPOBATH
pe3yabTaThl pelIeHus 3a7ad4 ¢ y4€TOM OIpaHUYEHUM, CBA3AaHHBIX CO CBOMCTBaMU
paccMaTpuBaEMbIX OOBEKTOB.

AJuireOpandecKkue BbIPaKEeHUSA

Hcnonp30Bath anredpandeckyro TEpPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B
IPOLIECCE OCBOEHMSI Y4eOHOr0 MaTepuaia.

HaxoauTe 3HaueHus OYKBEHHBIX BBIPQKEHMM IpU 3aJaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

BrInonHATh peoOpa3oBaHusl LETOr0 BBIPAKEHUS B MHOTOYJIEH MPUBEICHUEM
MOJI00HBIX ClaraeMbIX, PACKPBITHEM CKOOOK.

BpINONMHATE yMHOKEHHME OJHOYIECHA HAa MHOTOWIEH W MHOIOWICHA Ha
MHOT'OWIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CYMMBbI U KBaJpaTa pa3HOCTH.

OcCymecTBIATh  Pa3J0KEHUE MHOTOYIEHOB HA MHOXHUTEIM C IOMOIIBIO
BBIHECEHUS 32 CKOOKM OOILEro MHOXKHUTENS, TPYNIUPOBKHU CIaraeMbIX, PUMEHEHHUS
(opMyJ1 COKpAIIEHHOTO YMHOXKEHHUSL.

[TpumensTh peoOpa3oBaHrss MHOTOUYWIEHOB JJIsl PELICHUs PA3IMYHBIX 3a/1a4 U3
MaTEeMaTUKH, CMEXKHBIX IIPEAMETOB, U3 PEAIbHON ITPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTEIIEHEW C HATypajdbHBIMU IIOKA3aTEJsIMU UL
npeoOpa3oBaHUs BBIPAKCHUI.

YpaBHeHUS U HEPABEHCTBA

Pemlare nuHElHBIE ypaBHEHHs C OJHOW NEPEMEHHOW, NPHUMEHSS IPaBUIIA
IEpexXo/1a OT UCXOAHOTO YPABHEHHUS K PABHOCWIBHOMY eMy. [IpoBepATs, siBIsI€TCS I
YHUCJIO KOPHEM YPaBHEHHS.

[IpumeHnsaTh rpaduueckre METOAbl P PEIICHUH JUHEHHBIX YPaBHEHHH U HX
CHUCTEM.

[logOupaTe mnpuMepsl Tap YHCEN, SABISIONIMXCS PEIICHUEM JIMHEHHOro
YPAaBHEHUS C ABYMS [IEPEMEHHBIMMU.

CtpouTh B KOOPAUHATHON IUIOCKOCTH IpaUK JMHEWHOTO YpaBHEHUS C JABYMs
NEPEMEHHBIMHU, MOJIb3YACh IpaUKOM, TPUBOJUTH PUMEPHI PELICHUS YPABHEHHUSL.

Pemars cucrempl AByX JMHEWHBIX YPABHEHUU C IBYMs IIEPEMEHHBIMHU, B TOM
gucie rpadudecKy.

CocTaBisATh U pelaTh JMHEWHOE YPABHEHUE UITU CUCTEMY JIMHEHHBIX YPaBHEHUN
[0 YCJIOBHIO 33a7a4M, MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4yu
IIOJIy4YE€HHBIN pe3yJIbTaT.

DyHKUNHA

N3o0paxkath Ha KOOPJAMHATHOW MPSMOW TOYKH, COOTBETCTBYIOIIHME 3aJJaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, UHTEPBAJIbI, 3AIlIMCHIBATh YMCIOBBIE MPOMEXKYTKH Ha
anreOpanyecKkoMm si3bIKe.

OTMeuarb B KOOPJIMHATHOW IIJIOCKOCTM TOYKH IO 3aJaHHBIM KOOPAMHATaM,
CTPOUTH rpauKu JUHEHHBIX QyHKIHMH. CTpouTh rpaduk GyHKIHH Y = [X|.



OnuceiBaTh € MOMOIIBIO (YHKIMI M3BECTHBIE 3aBUCUMOCTH  MEXIY
BEJINYMHAMU: CKOPOCTb, BpEMS, pPACCTOSHHUE, II€HA, KOJIMYECTBO, CTOMMOCTD,
MIPOU3BOUTEILHOCTD, BpeMsl, 00bEM pabOTHI.

HaxoauTs 3HaueHne GyHKIINH 110 3HAYSHUIO €€ apTyMeHTa.

[Tonumate rpaduyeckuil crnoco® MNpeacTaBiICHUST W aHalu3a HHGOpPMAIINH,
U3BJIEKaTh U MHTEPIPETUPOBATH HHPOPMAIIUIO U3 TPAPUKOB peaIbHBIX MPOIECCOB U
3aBUCUMOCTEM.

K konmy oOydenuss B 8 Kkiacce oOydarouuiics TMOJYYUT CIIEAYIOIINE
IPEAMETHBIE PE3YJIbTATHI:

Yuciaa 1 BBIYUCTCHUSA

Hcnonp30BaTh HAYaIbHBIE NPEICTABICHUS O MHOMKECTBE JIEHCTBUTEIBHBIX
YyuceN I CPaBHEHMsI, OKPYIJIEHUS W BBIYMCIIEHUH, M300pakaTh JIEWCTBUTEIIbHbBIE
YHUCJIa TOYKaMHA Ha KOOPAWHATHOU MPSMOU.

[IpuMeHATh TIOHATHE apU(PMETHUECKOTO KBAJPATHOIO KOPHS, HAaXOIUTh
KBaJpaTHbIE KOPHHU, HCHOJBb3Yd NP HEOOXOJUMOCTH KaJIbKYJATOP, BBIOJHSTH
npeoOpa30BaHUs BBIPAXKEHUI, COIEpKAIIMX KBaIpaTHbIE KOPHU, UCIIONb3Ys CBOMCTBA
KOpPHEW.

Hcnonp3oBarh 3amvcu OOJIBIIMX KU MajbIX YHUCET C TOMOIIBIO JECATUYHBIX
npoOeii u creneHelt uucna 10.

AJire0panvecKue BbIPAKEHUS

IIpruMeHATs MOHATHE CTENEHM C  LEedbIM  II0Ka3aTeiaeM,  BBIIIOIHATH
peoOpazoBaHus BEIPAKEHUM, COIEPIKALUX CTENEHH C LEIbIM OKa3aTEeJIEM.

BbINONMHATE TOXAECTBEHHBIE MPEOOPa30BaHMsl pallMOHAJIbHBIX BBIPAXKEHUN Ha
OCHOBE MPaBUJI ACHUCTBUI HaJ MHOTOUYJIEHAMU U alre0pandyecKuMu ApoosiMu.

PacknanpiBaTh KBapaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[IpumeHnsaTh peoOpa3oBaHus BBIPAKEHHUM ISl peLIEHUs Pa3MyHbIX 3a7a4 U3
MAaTEMaTUKH, CMEKHBIX NPEIMETOB, U3 PEATBHON MPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pemare nuHeliHBIE, KBagpaTHbIE YPaBHEHUS M PAalHOHAIBHBIC YpPaBHEHUS,
CBOJAILMECS K HUM, CUCTEMBI IByX YPABHEHUU C IBYMs IIEPEMEHHBIMM.

[IpoBOoAUTE IPOCTEUIIINE UCCIENOBAHUS YPABHEHNUN U CUCTEM YPAaBHEHUN, B TOM
qyclie C MPUMEHEHHEeM rpapuuecKux NpeacTaBieHUl (yCcTaHaBIMBaTh, WUMEET JIU
YPaBHEHUE WM CUCTEMA YPABHEHUI PELICHHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

[TepexoauTs OT CIOBECHOU (POPMYIIMPOBKH 3371a4H K €€ alireOpandecKoi MOJIEIH
C IOMOIIIBIO COCTABJICHUS YPABHEHHUs WIIM CUCTEMBI YPABHEHUI, HHTEPIIPETUPOBATD B
COOTBETCTBUM C KOHTEKCTOM 3a]1a4y ITOJyYECHHBIA PE3YJIbTaT.

[IprMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJISI CPABHEHHUS, OLICHKH, PElIaTh
JIMHEWHBIC HEPABEHCTBA C OJHOM MEPEMEHHON M UX CUCTEMBI, 1aBaTh rpaduuecKyro
WJUTFOCTPALMIO MHOKECTBA PELIEHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUNHA

[lonumaTe M KCNONB30BaTh (YHKUHUOHAIbHBIE TMOHSATHS M S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O0O03HAUYEHHUSI), OMNpEeAessATh 3HAaueHHEe (YHKIMH IO 3HAYEHUIO
apryMeHTa, ONpeAeNsaTh CBOWCTBA (YHKIUU 1O €€ TpaduKy.



Ctpouts rpaduku 3JeMEHTapHBIX QYHKIIUN BUAA:

y = k/x,y=x2,y =x3,y = [X|, Y = VX, onmchIBaTH CBOICTBA YNCIOBOH (GYHKIMHA
o e€ rpaduky.

K xonmy oOydenus B 9 Kkijacce OOyYarOnIUiCs TMOMYYUT CIICTYIOIIHEC
IpPEeIMETHBIE PE3yJIbTAThI:

Yuciaa 1 BBIYUCTCHUSA

CpaBHHBATh U YIIOPSIIOYMBATH PAIMOHAJIBHBIE U UpPAIMOHAIIbHBIC YHCIIA.

BoinonsaTe apudMeTnyeckue IEUCTBUS C pallMOHAIBHBIMU YUCIaMU, coueTas
YCTHBbIE M TMHUCbMEHHBbIE MPUEMBI, BBIMOIHATH BBIUMCICHUS C UPPALUOHAIBHBIMU
YUCIIaAMH.

HaxoauThk 3HaUYeHUs CTENEHEW ¢ UEIbIMU MOKa3aTeIsIMU U KOPHEH, BBIUKCIATD
3HAYEHUS YUCTIOBBIX BHIPAKCHMUIA.

OKpyrJisiTh  IE€UCTBUTENbHBIC YKCJA, BBINOJHATH MPUKUJKY pe3ysbTaTa
BBIUHCJICHU, OLICHKY YMCIJIOBBIX BBIPAXKECHUM.

YpaBHeHHsI U HEPABEHCTBA

Pemiars nuHeHbIE U KBaJIpaTHBIE YPABHEHUS, YPABHEHMUSI, CBOMSIIIIUECS K HUM,
npocTeiime qpoOHO-paluOHaIbHbIE YPAaBHEHUS.

Pemate cucTemMbl JOBYX JIMHEMHBIX YpaBHEHUW C JABYMSI NEPEMEHHBIMH U
CUCTEMBI JIBYX YPABHEHUI, B KOTOPBIX OJTHO YPABHEHUE HE SABISAETCSA JTMHEUHBIM.

Pemate TekcTOBBbIe 3ajaud  anreOpandecKUM CIOCOOOM C  TMOMOIIBIO
COCTABJICHHS YPABHEHUS UJIM CUCTEMBI JIByX YPABHEHUII C IBYMS IEPEMEHHBIMMU.

[IpoBOoAMTE IPOCTEUIIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPaBHEHUM, B TOM
YHUCJie ¢ MPUMEHEHHEeM rpaduyecKux MpeICcTaBlieHul (yCTaHAaBIMBATh, UMEET JIH
YpaBHEHHUE WM CUCTEMA YPaBHEHUH PEIICHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYee).

Pemiate nuHEVWHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBAa, H300paKaTh
pelieHre HEpPaBEHCTB HAa YHUCJIOBOM MPSMOM, 3aMHMChIBATh PEIICHHE C MOMOIIbIO
CHUMBOJIOB.

Pemats cucteMbl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOIINE
KBaJI[paTHOE HEPABEHCTBO, N300pakaTh PEIICHUE CUCTEMbI HEPABEHCTB Ha YHUCIOBOM
IPSIMOM, 3aMUCHIBATh PELICHUE C IIOMOILIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPY PEUICHUU PA3JIMUHBIX 3a]1a4.

DOyHKIUU

PacniosnaBate (yHKIMM wu3ydeHHBIX BHAOB. [loka3piBaTh CXEeMaTUYECKU
pacIoIoKEHUE Ha KOOPAUHATHOM MII0CKOCTH rpadukoB GyHKIui Buga: Y = KX, y = kX
+b,y=kix,y=ax2 + bx +c,y=x3,y =X, y = [X|, B 3aBHCHMOCTH OT 3HaYCHHil
K02(PUITMEHTOB, OMUCHIBATH CBONCTBA (DYHKITHIA.

Ctpouth M u300pakaTh CXEMaTUYECKU TrpaduKh KBAJIPATUUHBIX (YHKLIHMH,
OTIMCHIBATh CBOMCTBA KBAJPATUUHBIX (PYHKIIUM 1O UX Tpadukam.

Pacno3naBath kBagpaTuyHyro (YHKIHIO 10 ¢dopmylie, NMPUBOIUTh MPUMEPHI
KBaJpaTUIHBIX (DYHKIIUNA U3 peaibHOM XKU3HU, PUZUKH, TECOMETPUH.

YucsioBbIE MOC/IEI0BATEILHOCTH U MIPOrpeccun

Pacno3naBaTh apudmeTHUecKyr0 U T€OMETPUUECKYIO MPOrPECCUU MPU Pa3HBIX
cnoco0ax 3aJaHusl.



BoImonHAT,  BBIUKMCIACHUS C  UCHONb30BaHHEM (opmya N-ro  dYieHa
apu(pMeTUYECKON U TeOMETPUUECKON MPOTrPECCHii, CyMMBI TIEPBBIX N YJICHOB.

N300paxaTh 4jeHbl IOCIEAOBATEILHOCTH TOYKAMH Ha KOOPAWMHATHOM
IJIOCKOCTH.

Pemate 3a1aum, CBsI3aHHBIE C YHCIOBBIMU ITOCIIEN0BATEIBHOCTAMH, B TOM YUCIIE
3aJaud U3 peajbHOM JKM3HM (C HCIHOJB30BAHUEM KaJIbKYJIATOpa, LU(MPOBBIX
TEXHOOTHIA).



YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» Anre6pa, 7 kinacc/ MakapsiueB FO.H., Munaiok H.I'., HemkoB K.U. u apyrue; nox
penaknuei TenskoBckoro C.A., AkinonepHoe o6mecTBo «M3maTenbcTBO
«IIpocsemienne»

» Anrebpa, 8 kimacc/ MakapsraeB FO.H., Munmaiok H.I'., Hemxos K.U. u npyrue;
nof penakuuen TensakoBckoro C.A., AkuinonepHoe o01iecTBo «M31aTenbCcTBO
«IIpocsenienne»

» AnreOpa, 9 knacc/ MakapsiueB FO.H., Munntok H.I'., Hemikos K.U. u npyrue;
nox peaakuueit TemsikoBckoro C.A., AkiinonepHoe o01ectBo «M3naTenbcTBo
«IIpocBenienue»

METOANYECKHUE MATEPUAJIBI JJJISA YUUTEJIA
Mertoanueckue pekoMeHaanuu. 7-9 kiaccesl (k yaeonuky Makapsraera FO. H. u nip.)

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI 1 PECYPCBI CETH
HMHTEPHET
bubmmoreka [IOK
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