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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHUs: OHA 00ECIIeYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TYMAaHHTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAUMO IS
MIPOJIOJDKEHUST 00pa30BaHUs M B MIOBCETHEBHOW XU3HU. Pa3BuTre y o0ydaromuxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHHUs] MaTEMAaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX JIJIS aJanTallid B COBPEMEHHOM IU(PPOBOM
obmiectBe. M3ydyeHue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHUS HaOJIIOaTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYEeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JICHCTBHSI M BBIBOJFI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreunBaeT pa3BUTHE
JIOTUYECKOTO MBINIUICHUS OOYyYalOIMUXCSA: OHU HCIOJB3YIOT JCIYKTUBHBIC U
WHYKTUBHBIE PacCyXJeHusi, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOydeHue  anrebpe  mpeanoyiaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOSATEILHON JCSITCIIBHOCTA O0YYaloNuXCs, TOITOMY CaMOCTOSTEILHOE
peIIeHHE 3a7a4 SABIISICTCS peaan3anuei eI TeIbHOCTHOTO MIPUHITUIIA OO YICHHSI.

B cTpykType nporpammel yaeOHOTO Kypca «Anredpay Jijisi OCHOBHOTO OOIIETro
oOpa3oBaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEPKATEIbHO-METOIUYECKUE JTUHUU:
«Uucma © BBIUKACICHUSN», «ANTEOpanyecKHe BBIPAXKEHUS», «YPAaBHCHHS U
HepaBeHCTBa», «DyHkmumy. Kaxkmas w3 3THUX CoaepKaTelbHO-METOIMYSCKIX
JUHUHN pa3BUBAETCS HA MPOTSHKECHUU TPEX JIET U3yUEHUS Kypca, B3aUMOJICHCTBYS C
JpYTUMU ero JuHusMd. B xome wu3ydeHus yd4eOHOro Kypca oOydarouumcs
MPUXOAUTCS JIOTUYECKU PACCYXKaTh, MCIOJB30BATh TEOPETHUKO-MHOKECTBECHHBIN
s3BIK. B CBSI3M ¢ 3THM B TporpamMmy ydeOHOTo Kypca «AJnreOpa» BKIFOYCHBI
HEKOTOpPBIE OCHOBBI JIOTHKH, TPEACTABICHHBIE BO BCEX OCHOBHBIX paszfenax
MaTeMaTHYECKOro 00Opa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  yHHMBEPCAJIBHOTO MareMaTtudeckoro si3bika. ComepkaTenbHONW |
CTPYKTYpHOM OCOOCHHOCTBIO Y4eOHOTO Kypca «Anredpa» SBISIETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Conepxkanne JUHUM «YWcCiia W BBIYHCICHUS» CIY)KUT OCHOBOW IS
JTATbHEHIIET0 MU3y4YeHHUs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaIOIIUXCS
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHUS MMOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Xe MPUOOPETCHHUIO MPAKTUUECKUX HABBIKOB, HEOOXOAMUMBIX JIJISl IOBCETHEBHOM
KU3HU. Pa3BuTHEe MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBSA3aHO C PALMOHAIBHBIMM M HUPPALUOHAIBHBIMH YHCIaAMHU, (HOPMUPOBAHHEM
MPEACTABICHUN O JEHCTBUTEIHLHOM YUCTIE. 3aBEPIICHUE OCBOCHUS YMCIOBOUM JTMHUU
OTHECEHO K cpeaHeMy 001eMy 00pa30BaHHUIO.



Copeprkanue AByX anreOpandecKux JIMHUNA — «AJreOpandecKue BhIPAKEHUSD)
U «YpaBHEHHUS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUArOIIMXCS
MaTEeMaTHYeCKOTo amnmapara, HEOOXOAMMOIo ISl pelIeHHs 3ajad MaTeMaTHKH,
CMEXKHBIX MPEIMETOB U TPAKTUKO-OPUEHTUPOBAHHBIX 3a71a4. Ha ypoBHE OCHOBHOTO
oOmero oOpa3zoBaHusi y4eOHbIH MaTepHall TPYHNIUPYETCS BOKPYT pallMOHAIBHBIX
BBIpaXEHUN. Airedpa JAEMOHCTpUPYET 3HAUCHHE MaTEMAaTHKU KakK S3bIKa s
MOCTPOCHUS MaTEeMaTHYEeCKHX MOJENCH, OMUCaHus TPOIECCOB U  SBICHUMN
peansHOro Mupa. B 3amaun o0yueHus anredpe BXOAAT TaKKe NalbHENIIee pa3BUTHE
QITOPUTMHYECKOTO MBIIUICHHS, HEOOXOIMMOTO, B YaCTHOCTH, IS OCBOEHHUS Kypca
uHQOpMATUKHA, ¥  OBJIAJICHUE HaBbIKAMU  JICIYKTUBHBIX  PACCY>KICHUU.
[IpeoOpazoBanre CUMBOIBHBIX (OPM CIOCOOCTBYET PAa3BUTHIO BOOOpaKeHUS,
CIIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPUECTBY.

Copeprkanve pyHKIIMOHAIBHO-TPAPUUECKON JTMHUY HAIEICHO Ha MOJIyYCHHE
OOy4JaronIMMUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIIEeW MaTeMaTHYECKON MOJENH
JUTS OTIMCAHUS ¥ UCCIIEIOBAaHMUS PA3HOOOPA3HBIX MPOIIECCOB U SIBJICHUM B IPUPOJIE U
oOmiectBe. M3ydueHue MmaTepuana CiocOOCTBYET Pa3BUTHIO Y O0yHarOIIUXCA YMEHUS
UCIIONb30BaTh pa3jMYHbIe BBIPA3UTEIbHBIE CPEACTBA S3bIKA MaTEMaTHUKUA —
CJIIOBECHbIC, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (HopMupoBaHHe
MPEICTABICHUM O POJIM MaTEeMaTUKU B PA3BUTHH [IUBUIN3ALUU U KYJIbTYPHI.

CornacHo yuyeOHOMY IIaHy B 7-9 Kkjaccax wH3ydaercsd Y4eOHbIH Kypc
«Anrebpa», KOTOPBIA BKIIOYAET CIEAYIOIIME OCHOBHBIC Pa3felibl COICpPIKAHUS:
«Uucna © BBIUKACIEHUS», «ANTEOpanyecKue BBIPAKEHUS», «YPAaBHCHHS U
HEpaBEHCTBA», « DYHKIIHI.

Ha usydenue yue6HOro Kypca «Anredpa» orBoautcs 374 yacoB: B 7 Kjiacce —
102 yaca (3 yaca B Henento0), B 8 kiacce — 136 yaca (4 yaca B Hefieno), B 9 kiacce
— 136 gaca (4 yaca B HeZIeIIO).

COIJEP)XAHUE OBYUYEHUA

7 KIIACC

Yucaa v BIYMCICHUSA

Jpo6u OOBIKHOBEHHBIE M JIECSTHYHBIE, IEPEXOA OT OJHOW (OpMBI 3alUCU
npobeit k gpyroit. IloHsiTMe palMOHAIBHOTO 4YHCJA, 3aluCh, CpPaBHEHHUE,
yIOPSAOYMBAHUE  PALMOHAIBHBIX uucel. Apudmerndyeckue JeHCTBUS €
paluMOHAIIBHBIMU YUCIaMH. Pemienue 3aiad u3 peajibHOM MPAKTUKU HA 4YacTH, Ha
JpoOH.

CreneHb C HaTypaJlbHbIM I[IOKa3aTeJeM: OIpenaesieHue, npeoOpa3oBaHue
BBIPKEHUI HA OCHOBE ONpe/eNeHus, 3auch 00nbIIKX yncen. [IpoleHTsl, 3anuch
IPOLIEHTOB B BHUJE ApoOU U ApoOU B BHIIE NMPOLEHTOB. TpH OCHOBHBIE 337aud Ha
IPOLIEHTHI, PENIEHUE 33]1a4 U3 PEATIbHON MPAKTUKH.



[IpumMeHeHne TPU3HAKOB  JCIMMOCTH, pPAa3JIO)KEHHME HAa  MHOKHUTEIH
HaTypaJbHBIX YHCEIL.

PeanpHple  3aBUCMMOCTM, B TOM 4HCIe OpsiMas HW  oOparHas
MPONOPLUHUOHAIBHOCTH.

AnredOpandecKkue BbIPAKEHUS

[lepemeHHBIE, YNCITOBOE 3HAYECHUE BBIPAKEHUSA C IEPEMEHHOU. JlomycThMBbIe
3Ha4YEeHUS NepeMeHHbIX. [IpencraBienue 3aBUCUMOCTH MEK1y BEJIMYMHAMU B BUJIE
dbopmybl. Beruucienus no popmynam. [IpeobpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIpRXEHHS, TNpaBWiIa MpeoOpa3oBaHUsl CyMM U
MIPOU3BEJICHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEICHUS TOJTOOHBIX CIaraeMbIX.

CBOMICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpHowiensl 1 MHOTOWIEHBl. CrenieHp MHOrowieHa. Ciio)KeHue, BBIYUTAHUE,
YMHOXEHHUE MHOTOWJIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUSA: KBapaT CyMMBI
U KBaApar pasHocTu. Popmyiia pa3HOCTHU KBaIpaToB. Pa3iiokeHrne MHOIOWICHOB Ha
MHOKHUTEJIN.

YpaBHeHHS U HEPABEHCTBA

VYpaBHEHUE, KOpPEHb YpaBHEHHs, MpaBuUia NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCWIBHOCTb YPaBHEHUH.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YHUCIO KOPHEW JIMHEHHOIO
YPaBHEHMS, pEUIEHUE JINHENHBIX YpaBHEHUN. COCTABIICHHE YPABHEHUN IO YCIIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a1a4 ¢ MOMOIIBIO YPABHEHU.

JIuneiiHOe ypaBHEHHE C JIBYMS NEPEMEHHBIMH U ero rpapuk. Cuctema aByX
JVHEMHBIX YPaBHEHUW C JBYMs IEpEMEHHbIMU. PemieHune cucrem ypaBHEHUU
croco0oM 1noAcTaHoOBKU. [IpuMepsl perieHnst TEKCTOBBIX 3a/1a4 ¢ TOMOIIBIO CUCTEM
YPaBHEHUM.

DOyHKIUU

Koopaunnara Touku Ha npsiMon. HuciioBble IPOMEXYTKH. PaccTossHre MEXIY
JIBYMSI TOYKaMU KOOPJAMHATHOU MPSIMOM.

[TpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AGciucca U opauHaTta
TOYKHM Ha KOOpJAWHATHOM TiockocTh. [IpumMepsl rpadukoB, 3aaHHBIX (HOpMYTIaMU.
Yrenune rpaduxoB peasnbHbIX 3aBucuMocTeil. [lonstue pynkuuu. I'padux GyHkimm.
CsoiictBa pyukuuii. Jluneitnas ¢pyukuus, e€ rpaduk. ['paduk dynkiuu y = |X|.
['paduueckoe perienre TMHEWHBIX YPAaBHEHUHN U CUCTEM JIMHEWHBIX YPaBHEHUMN.

8 KIIACC

YucJa 1 BbIYUCIEHUS

KBagpatueiii kopeHb u3 uwncna. [loHsitue 00 uUppanvoHAIHPHOM YHCIE.
Jecatruunblie TpUOIMKEHUST UPPpAIMOHANTBHBIX yKced. CBoNCTBa apuMeTHIeCKuX
KBaJpaTHBIX KOPHEH U UX NMPUMEHEHHE K MPe0Opa30BaHUIO YHNCIOBBIX BhIpaKECHUN
Y BBIYUCJICHUSAM. JIeHCTBUTEIbHBIC YHUCIIA.

Crenens ¢ 1enbIM IOKazaTeneM U e€ cBoricTBa. CTaHIapTHAS 3aMKUCh YKCIA.



AsredpanyecKue BbIPpaKeHUs

KBazgpaTHbIi TPEXWIEH, PA3JIOKEHNE KBAAPATHOTO TPEXUIICHA HA MHOKHUTEH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anreOpanueckoil apoowu.
CnoxxeHue, BbIUMTAHHE, YMHOXKEHHE, JIeJICHHE anredpandeckux JapoOei.
PannonanbsHbie BhIpaXXKeHHS U UX ITpeoOpa3oBaHue.

YpaBHeHus U HEPABEHCTBA

KBanpatHoe ypaBHeHue, hopMmyina KOpHEH KBaapaTHOTO ypaBHeHuUs. Teopema
Buera. Pemenue ypaBHEHUN, CBOIAIIMXCSA K JIMHEWHBIM H  KBaJIpPaTHBIM.
[Ipocreiimme qpoOHO-palMOHAIbHbIE YPABHEHHUS.

['padrueckas uaTEpnpeTanys ypaBHEHUN C IByMs MIEPEMEHHBIMU U CUCTEM
JMHEWHBIX YPAaBHEHHU C JAByMS IE€peMEHHBIMHU. lIpuMmepsl pemienus cucrem
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crnocoooMm.

YHucoBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OHON MEPEMEHHOM.
PaBHOCHIIBHOCTh HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJAHOM IEPEMEHHOM.
CucTeMBbl JINHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DyHKIUU

[Tonsitue pynkiuu. OOIaCTh ONPEACIICHNs U MHOXKECTBO 3HAUCHUI (PYHKITUH.
CrniocoObI 3aanus QyHKIIHIA.

I'padpux ¢ynkuun. YUrenne cBoilcTB ¢yHKuMHU 1o €€ rpaduky. [Ipumeps
rpadukoB (yHKLIHMA, OTPaXKAIOIIKUX PEATIbHBIE POLECCHI.

@DyHKIMK, OMUCHIBAIOIIME TPSIMYI0 U OOpaTHYI MPOMOPIHOHATBHBIC
3aBHCHMOCTH, uX rpaduku. OyHkumn Y = X2, y = X3, y = VX, y=|x|. [padudeckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHECHUM.

9 KJIACC

Yucjia 1 BBIYUCICHUSA

PannonanpHbie 4ymMCia, UppallMOHATIBHBIC YUCIIA, KOHEYHBIE U OCCKOHEUHbIE
JeCATUYHbBIC APOOU. MHOXKECTBO JIEUCTBUTEIBHBIX YHCE, IEUCTBUTEIbHBIC YHCIIA
KaKk OCCKOHEUHBIC JCCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEXK1Y MHOKECTBOM JEUCTBUTENIBHBIX YUCET U KOOPAUHATHOM MTPSIMOM.

CpaBHEHHME [JICUCTBUTEIBHBIX YHCEN, apuPMETUYECKUE JIEUCTBHUS C
JICUCTBUTEILHBIMH YU CIIAMH.

Pa3Mepbl 0OBEKTOB OKPYXKAIOIIETO MHpa, JJIUTEIBHOCTh TMIPOILIECCOB B
OKPYKaIOIIEM MUPE.

[Tpubnmx€nHoe 3HAYCHUE BEIIMYUHBI, TOUHOCTh MpUOImKeHus. OKpyTIIeHHE
yucen. [Ipuknaka u olieHKa pe3yabTaToB BHIYUCICHUN.

YpaBHeHUs U HEPABEHCTBA

JInneriHoe ypaBHeHUE. Pelienue ypaBHEHUM, CBOASIIUXCS K JJUHEHHBIM.



KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpartHoe ypaBHeHue. [Ipumepsl pemienuss ypaBHEHUN TPETbEW U YETBEPTOU
CTEIIEHEN Pa3JI0KEHUEM HA MHOKUTEIIH.

Pemenne npoOHO-paliMoOHaIbHBIX ypaBHEHUH. PelieHue TEKCTOBBIX 3ajay
areOpanvyeckuM METO/I0M.

YpaBHEeHHE ¢ JABYMs MEPEMEHHBIMU M ero rpaduk. Pemenue cucrem aByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. Pelienne cucTteM 1ByX ypaBHEHHUH,
OJJHO M3 KOTOpBbIX JIMHEIiHOe, a Jpyroe — BTOpoW creneHu. I'paduyeckas
WHTEPIPETALNs] CHCTEMBI YPABHEHUM C IBYMs IIEPEMEHHBIMHU.

Pemenne TekCTOBBIX 3aja4 alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JMHEMHBIX HEPABEHCTB C OJHOW IEpeMEHHOM. Pemenue cucrem
JMHENHBIX HEPABEHCTB C OJHOW nepemMeHHOol. KBaapaTHble HepaBEeHCTBA.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

DOyHKIUU

KBagparnunas ¢ynkuus, e€ rpadpuk U cBoictBa. Ilapabona, KoopauHATHI
BEPILMHBI 1apadoIibl, OCb CAMMETPUU NapadOJIbl.

I'padukn byskmumit: Y = kx, y = kx + b, y = kix, y = x3, y = VX, y = |X| 1 ux
CBOMCTBA.

YuciioBbIe MOCIEI0BATEILHOCTH U MPOrPecCUm

[IoHsiTHE YMCIIOBOM IOCHENOBATEIBHOCTH. 3aJaHHME I10CJIEN0BATEIBHOCTH
pPEKYppEeHTHOH (opmMynol u popmysoil N-ro uieHa.

Apudmernueckas U reoMmerpuyeckas mnporpeccur. @opMynbl N-ro 4ieHa
apru(PpMETUYECKON U TeOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N UJICHOB.

N300pakeHrne WICHOB apu(PMETHYECKOH U TEOMETPUYECKOM Mporpeccuit
TOYKaMU Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIOHECHIUAIBHBIM POCT.
CI1oKHBIE NPOLIEHTBI.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

JInuyHOCTHBIE pe3yJbTAaThl OCBOCHHS MpOrpamMMmbl y4yeOHOro Kypca
«Anredpa» XapaKkTepHU3ylTCs:

1) naTpuoTHYecKoe BOCIMTAHUE:

IPOSIBJICHUEM HHTEpPECa K MPOLUIOMY M HACTOALIEMY POCCUUCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTH)XKCHHUSM  POCCUHCKHMX



MAaT€MaTUKOB U POCCUMCKOW MAaTeMaTHYECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHHUM B IPYTHX HayKax M MPUKIAIHBIX chepax;

2) rpa;kIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHUIO O0S3aHHOCTEN IpaKAaHWHA U pealu3aliu ero
opaB, IMPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SIBJICHUH, MPOLEAYP IPAKIAHCKOro oOIIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K O0CYKICHHUIO 3TUYECKUX MPOOJIEM, CBI3aHHBIX
C DIPAKTUYECKHM IIPUMEHEHHEM JOCTH)KCHUN HAyKH, OCO3HAHUEM BaKHOCTH
MOPAJIBHO-3THYECKUX MTPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha aKTHBHOE Yy4YyaCTHE€ B PpEIICHWU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HANpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTU MAaTEMaTUYECKOIrO
oOpa3oBaHMsI Ha NPOTSHDKEHWM BCEH JKM3HM Ul YCHEIIHOW MpodeccHoHaNbHOU
JESATEIIbHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM MHIMBUIyAIbHON TPAEKTOPUH O0OpAa30BaHUs U )KU3HEHHBIX IIJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYeCcKOe BOCIIUTAHME:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETHUYECKOMY BOCIPHUSITHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTEeMaTUYeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUuell B JEATEIbHOCTM Ha COBPEMEHHYIO CHCTEMY HAy4dHBIX
IpeJCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOIBI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHYeCKON Hayku Kak cdepbl UelIOBEUYECKOM
NeATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIIM3ALIMU,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHUKH U MAaT€MAaTHUYECKOW KYyJIbTypOW Kak CpeICTBOM
NO3HAHMS MHpPA, OBJIAJEHUEM IPOCTEUIIMMH HAaBBIKAMH MCCIIEOBATEIBCKON
NEATEIbHOCTH;

6) ¢usuyeckoe BocnuTanue, (GOpMHMPOBAHHE KYJIbTYPbl 310pPOBbSl H
IMOLMOHAIBHOIO 0J1ArONOJTyYHs:

TOTOBHOCTBIO TPHUMEHSATh MaTEMaTHYECKUE 3HAHUA B HMHTEPECaxX CBOETO
3M0pOBBS, BEIEHUS  3J0pPOBOro  obOpa3a KU3HM  (30pOBOE  TMHTAHUE,
cOamaHCUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas Qu3nueckas
aKTUBHOCTH ), C(DOPMUPOBAHHOCTHIO HABBIKA peIIeKCUH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOro e MpaBa IPyroro 4eoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpUEHTaluel Ha MPUMEHEHNE MATEMATHYECKUX 3HAHUM JJIs1 pELIEHUs 33134 B
00J1aCTH COXPaHHOCTH OKPY>KAIOIIeH Cpe/ibl, MIIAHUPOBAHUS MOCTYNKOB U OLIEHKH
UX BO3MOJKHBIX MOCJIEACTBHUI Il OKPYXKAIOUIEH Cpe/ibl, OCO3HAHUEM I100aIbHOrO
XapakTepa dKOJOTMYECKHUX Ipo0JieM U IMyTe UX peLIeHMUS;



8) ajanTanusa K U3MEHAIIMMCH YCJIOBHUAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSAM B YCIIOBUSAX HEONPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO E€ATEIbHOCTh, B TOM YHUCIIEC
YMEHHUE YYUTHCS Yy JPYTUX JIIOJICH, MPUOOpETaTh B COBMECTHOHM JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKU U KOMIIETCHIIMU U3 OIbITA JPYTHX;

HEOOXOMMMOCTEIO B  (OPMUPOBAHWHM HOBBIX 3HAHWWA, B TOM YHUCIEC
bopMyIUpOBaTh WJEH, IIOHITHS, TUTIOTE3bl 00 00BEKTAX U SBJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh Je(PUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAaHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JEeUCTBUA, (OPMYJIMPOBATH M OICGHMBATh PHUCKH HU
MOCJIEACTBUS, POPMHUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

Bba3oBble Jjornvyeckue eiicTBUA:

e BBIIBILITH U XapaKTEPHU30BaTh CYLIECTBEHHBIE IPU3HAKA MAaTEMATUYECKUX
OOBEKTOB, TMOHSATHH, OTHOLIEHUH MEXIy MNOHATHAMH, (OPMYIUPOBATH
ONpENENECHUs] TOHATUM, YCTAHABIMBATH CYIIECTBEHHBIH MPHU3HAK
KJ1accu(UKamy, OCHOBAaHUA JUIsi OOOOIIEHUS W CpPaBHEHUSA, KPUTEPHUU
MPOBOJIMMOIO aHAJIN3A;

e BOCHpPUHUMATh, (OPMYIUPOBATH U  MPeoOpa3OBBIBATh  CYKJCHUS:
yTBEpAUTENIbHbIE W OTpHULATEIbHbIC, €JUHUYHbIE, YacTHbIE M 0OIIue,
YCIIOBHBIE;

e BBIBISTH  MaTEeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBopeursi B (akTax, AaHHBIX, HAOMIOACHUSX U YTBEPKIACHUSX,
npemiaraTb KpUTEPUU JIJIS BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYHIA;

e Jl€JaTh BBIBOJABI C HCIIOJIB30BAHWEM 3aKOHOB JIOTMKHU, JIEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e pa30upaTh JI0Ka3aTeNbCTBA MATEMATHUECKUX YTBEPKIECHUHN (MPSMbBIE U OT
IPOTUBHOIO), MPOBOAMTH CAMOCTOSATEIBHO HECIOKHBIE J0Ka3aTelIbCTBa
MaTeMaTHYeCKUX (PaKToB, BBICTpaMBaTh AapryMEHTAlLlMIO0, MPUBOAUTH
IpUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;

e BbIOMpaTh CcHOCOO pemieHuss yd4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pEIlICHUs, BBIOMpaTh Haubojee MNOAXOAANUMH C Y4ETOM
CaMOCTOATENLHO BBIJIEJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBarelbCcKue 1eMCTBUA:



WCIIOJI30BaTh BOMPOCKHI KaK MCCIIENOBATEIBCKUA WHCTPYMEHT ITO3HAHMSI,
dbopMynupoBaTh BOIPOCHI, (PUKCUPYIOIIUE MTPOTHUBOpPEUHE, MpoOIeMy,
CaMOCTOATENILHO YCTAaHABIMBAaTh HCKOMOE U JaHHOe, (HOPMHPOBATH
THIIOTE3Y, apryMEHTHPOBATh CBOKO TIO3UIUIO, MHCHHUC;

MPOBOJUTh IO CAMOCTOSITEIBHO COCTABJIICHHOMY ILIaHY HECIOXKHBIM
IKCIIEPUMEHT, HEOOJIBIIIOE NCCIIEAOBAHKE IO YCTAHOBICHUIO 0COOEHHOCTEH
MaTEMaTHYECKOT0 00bEKTa, 3aBUCUMOCTEN 00bEKTOB MEXKTy COOOI;
CaMOCTOSATEIILHO (POPMYIMPOBATH 000OIIEHNUS U BBIBOJBI IO PE3yJIbTaTaM
MIPOBEIEHHOTO HAOJIOCHUS, WCCICAOBAHMS, OIICHHBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIICHHIA,

MIPOTHO3WPOBATh BO3MOYKHOE pPa3BUTHE TIPOIECCa, a TAaKKE BBHIABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBISBJIATh HEIOCTAaTOYHOCTh M H30BITOYHOCTH HH(OpMAIuU, IdaHHBIX,
HEOOXOIMMBIX JJIsl PEILICHUS 3a/1auu;

BBIOMpaTh, aHAJIU3UPOBATh, CHUCTEMATU3UPOBATH W HUHTEPIPETUPOBATH
MH(pOpMAIINIO PA3IMUHBIX BUJOB U (DOPM MPEACTABICHHUS;

BBIOMpaTh (opMy TIpeACTaBiIeHUS HWHPOpMAMU U HWUIFOCTPUPOBATH
pelaeMple 3ajJlaud CXEMaMH, JuarpaMMamMu, HWHOW Tpadukod u uX
KOMOMHAIIMSIMU;

OIICHUBATh HAAEKHOCTh WH(OpPMAMU TO KPUTEPHUSM, MPEITI0KECHHBIM
YUHUTEIEM HIH CHOPMYIUPOBAHHBIM CaMOCTOSTEIBHO.

KoMMyHUKATHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

BOCIPUHUMATh U (DOPMYJIUPOBATH CYKJIEHUS B COOTBETCTBHUHU C YCIOBUSIMHU
U LIeJIIMU OOILIEHHUS, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy PEIICHHS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYEHHBIN PE3yJIbTaT;

B X0/ OOCYKJE€HHs 3a7aBaTh BOIPOCHI 10 CYILIECTBY 00CYKIaeMON TEMBI,
poOJIeMBbl, pelIaeMoi 3a/1auu, BbICKa3bIBaTh UEH, HALIEJICHHbIE HAa MOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXKIEHUA C CYXKICHUSIMH JIPYyTUX
YYAaCTHUKOB Juanora, oOHapy>KMBaTh pa3iMuvMe U CXOJCTBO IMO3HIIMM, B
KOPPEKTHOI opme popMyIrpoBaTh pa3HOIIIACHs, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  PEIICHHs  3aJayd,  JKCIEPUMEHTA,
MCCJIEI0BAHMUS, IPOEKTA, CAMOCTOSTEIBLHO BEIOUPATh POPMAT BHICTYIIICHHUS
C YYETOM 3ajau MPE3eHTALNHU U OCOOCHHOCTEN ayIUTOPUH;

NOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U MHIUBUAYaIbHOM
paboThI PU PENICHUH YICOHBIX MATEMATUICCKUX 3a]1aY;

IPUHUMATh LEJIb COBMECTHOU JEATEIBHOCTH, IIJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paloThl, pacmpenensiTb BHUAbI padOT, OTOBAPUBATHCH,
00CYXJ1aTh TIPOLIECC U PE3YJIbTAT padOThl, 0000IATh MHEHHS] HECKOJIbKHUX
JIIOJICH;



e Yy4YaCTBOBaTh B TPYMIOBBIX ¢opMax paboTel (0OcyxaeHus, OoOMeH
MHEHHUSMH, MO3TOBBIE IUTYPMBI U JIPYTUE), BHITOIHATH CBOIO YaCTh Pa0OTHI
U KOODJIWHHMPOBATH CBOM JEHUCTBUSA C JPYTMMM YIC€HAMH KOMAaHJbI,
OLICHMBATh Kauye€CTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanms:

e CaMOCTOSITEJIBHO COCTaBJIAThH IUIAH, aITOPUTM pELICHUs 3ajaud (WU €ro
4acTb), BbIOUpATh CHOCOO pElIeHHs] C YYETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BAapUaAHTHI pEUIEHUH C YYETOM HOBOM MH(OpMAIUK.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

e BJAJETh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISI IIpoLiecca U pe3yiibTaTa
peLIeHNs MaTEMaTUIECKOM 3a1auu;

e MPEABUAETH TPYIAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PELIEHUH 3a0a4H,
BHOCUTH KOPPEKTHUBBI B JIESITEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3YJIbTaTa AEATEIIBHOCTU IIOCTABICHHOM LEIU U
YCIOBUSIM, OOBSICHATh MPUYUHBI JOCTHMIKEHHSI WM HEJOCTHXKEHUS LIEIH,
HaXOJUTh OIIHUOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xoHmy oOyuenuss B 7 kJjacce OOyYaromMiiCsi TMOJYYUT CIICAYIOIINE
MPEIMETHBIC PE3YJIbTATHI:

Yuciia 1 BBIYUCICHUSA

BrITIONTHST, coYeTas YCTHBIE M MHChbMEHHBIC MPUEMBI, apu(DMETHUCCKHEC
JEHCTBUS C PAIlMOHAILHBIMU YUCIIAMH.

HaxonuTh 3HAaYCHWS YHUCIIOBBIX BBIPAKCHHH, MPUMEHSITh pPa3zHOOOpas3HbIE
CIIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAYCHHUH TPOOHBIX BBIPAKEHUN, COIEPIKAIIUX
OOBIKHOBEHHBIE U IECATUYHBIC IPOOH.

[lepexoauTh OT ogHOM (OPMBI 3allUCH YKCEN K Jpyrou (mpeoOpa3oBbIBATH
JECATUIHYIO TPOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JICCATUYHYIO, B YaCTHOCTH
B OCCKOHEUYHYIO JICCSITHYHYIO IPOOB).

CpaBHUBATH U YIIOPSIOYMBATH PAIIMOHATILHBIC YHCTIA.

OKpyrasTe yKcIa.

BBITIOTHITE IPUKUIKY U OIEHKY pe3yiIbTaTa BEIYMCIICHUH, OIEHKY 3HAYCHHM
YHUCJIOBBIX BBIpAXCHUI. BBIMOTHATH ACHCTBUSA CO CTCMCHSAMH C HATypalbHBIMHU
MOKa3aTEeIsIMH.

[TpuMeHsTh TPU3HAKHN AETUMOCTH, PA3JIOKEHIE HA MHOKUTEN HATYPATbHBIX
YHCEll.



Pemate mpakTHKO-OPUEHTHPOBAHHBIE 337a4HM, CBA3aHHBICE C OTHOLICHUEM
BEJINYMH, MNPONOPLUMOHAIBHOCTBIO BEIWYMH, NPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yabTaThl PELICHMs 3a4a4 ¢ y4€TOM OTPAaHMYEHMM, CBA3aHHBIX CO CBOMCTBAMM
paccMaTpuBaeMbIX OOBEKTOB.

AnredOpandecKkue BbIPAKEHUS

Hcnonp3oBath arebpandeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSITh €€
B IIPOIIECCE OCBOCHUS Y4eOHOTO MaTepuaia.

Haxoauts 3HaueHHss OyKBEHHBIX BBIPQXKEHHUH IPU 3aJaHHBIX 3HAYCHMSIX
IIEPEMEHHBIX.

BrimonHaTe npeoOpa3zoBaHus LIEJIOT0 BBIPAKEHUSI B MHOTOUJIEH ITPUBEACHUEM
MOI00HBIX CJIAraeMbIX, PACKPBITHEM CKOOOK.

BBINONHATE yMHOXKEHHE OJHOYWIEHA HA MHOTOWIEH M MHOIOWIEHAa Ha
MHOTOYJIEH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCyIIEeCTBIATh PA3JIOKEHUE MHOTOWICHOB HA MHOMKUTEIM C IOMOIIBIO
BBIHECEHUS 32 CKOOKM OOIIEro MHOKUTENS, TPYIIIUPOBKU CIaraeMbIX, IPUMEHEHUS
bopMyI1 COKpAIIEHHOTO YMHOXKECHHUSI.

[IpumensaTh npeoOpa3oBaHKs] MHOTOWICHOB ISl PELICHHS Pa3jIMYHbIX 3a]ad
U3 MaTEMAaTUKH, CMEKHBIX IIPEAMETOB, U3 PEAIIbHOU ITPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypaJbHBIMU IIOKa3aTEIsAMU IS
npeoOpa3oBaHUsl BRIPAKECHUIA.

YpaBHeHHS U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHUsI C OJHOM IIEPEMEHHOW, NPUMEHSs IpaBUJIa
[Iepexo1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIIBHOMY eMmy. IIpoBepsATs, sBisieTCs
JIM YUCJIO KOPHEM YPaBHEHHUS.

[TpumensTh rpaduyecKre METOIbl P PEIICHNUN JTMHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[TonGupare mnpumepsl Map 4YHUCElN, SBIAIOMIMUXCS pPEIIEHUEM JUHEHHOro
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW MIIOCKOCTH IpaUK JMHEHHOTO YpaBHEHUS C IBYMSI
NEePEMEHHBIMHU, MOJIb3YSCh TPpaprKOM, MPUBOIUTH TPUMEPHI PELLICHUS YPABHEHUSI.

Pemats cuctemsl IBYX JINHEMHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMH, B TOM
yucie rpaduIecKy.

CocTaBnsATh M pelIaTh JIMHEWHOE YPAaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHMH MO YCIOBUIO 3a7a4, HHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a71a4M ITOJy4YEHHBIN pe3yJIbTar.

DOyHKIUU

N300pakath Ha KOOPAUHATHON MPSMOI TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KH, MHTEPBAJIbI, 3AMCHIBATh YACIOBBIE IPOMEKYTKH Ha
aJreOpanvyeckoM s3bIKe.

OtmedaTs B KOOPAMHATHOM IUIOCKOCTH TOYKM IO 33JaHHBIM KOOpAMHATaM,
CTPOUTH rpaduky TMHEHHBIX QyHKIMA. CTpouTth rpaduk QyHKIMH Y = [X|.



OnuceiBaTh C TOMOIIbIO (YHKIHMA W3BECTHBIE 3aBHCUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTb, BPEMS, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOUMOCTb,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonutb 3HaueHne PyHKIIMM M0 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cocod MpeACTaBICHHUS W aHalU3a UHOOpMaIuwy,
U3BJIEKATh U HHTEPIPETUPOBATH MHPOPMAIIHIO U3 TPaPUKOB PEAbHBIX MPOILIECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyueHus B 8 kiacce oOydaromIMiiCsS TOJYYHT CIEAYIOIIHNE
IIPEIMETHBIE PE3YIIbTATHI:

Yuciaa v BIYMCICHUA

Hcnonp30BaTh HadaJgbHBIE IPEACTABICHHUS O MHOKECTBE JEHCTBUTEIBHBIX
yucen JJIsl CPaBHEHMSI, OKPYTJIEHUS U BBIYUCIECHUMN, N300paaTh JAEHCTBUTEIbHbBIC
Yyycila TOYKaMU Ha KOOPAUHATHOMN IIPSMOM.

[IpumensaTe noHsTHE apu(dMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAUTH
KBaJIpaTHbIE KOPHH, UCIOJIb3Ysl MPU HEOOXOAMMOCTH KaJIbKYJIATOP, BBIIOIHIThH
npeoOpa3oBaHus BBIPAKEHUN, COAEPKAIIUMX KBAAPATHBIE KOPHHU, HCIONb3Ys
CBOMCTBA KOPHEMN.

Hcnonb3oBaTh 3amucu OOJIBIIUX M MaJIbIX YHCEN C MOMOUIBIO JECATUYHBIX
npobeit u creneneit uucia 10.

AJuiredOpanyecKue BbIPpaKEeHUA

[IpyMEHATP TOHATHE CTENEHUM C LENbIM IOKAa3aTEJIEM, BBINOJIHATH
npeoOpa3oBaHus BhIPAXKEHUH, COEPIKALIUX CTENEHH C LEIbIM OKA3aTEJIEM.

BhITIONHATH TOXAECTBEHHBIE MPE0OPa30BaHMS PAIMOHATBHBIX BBIPAKEHUN HA
OCHOBE IMPaBUJI ACUCTBUI HAJ MHOTOUYJICHAMH U alreOpandecKuMH ApoOsIMHu.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[IpumeHsTh npeoOpa3oBaHUs BEIPAXKEHHUM IJIs pelICHUsI Pa3IMYHbIX 3a/1a4 U3
MAaTEMATUKH, CMEXKHBIX ITPEIMETOB, U3 PEATTbHOU MPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Peware nMHEVHBIE, KBaJpaTHBIE YPaBHEHUS W PALMOHAJbHBIE YpaBHEHUS,
CBOISIIMECS K HUM, CHCTEMBI IByX YPABHEHUU C IBYMsI IEPEMEHHBIMH.

IIpoBoaUTE IpOCTEUIINE UCCIIEAOBAHUS YPABHEHUM U CUCTEM YPaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUueCcKuX MpeICTaBlIeHNnH (yCTaHABIUBATh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PEIICHMS, €CIIM UMEET, TO CKOJIBKO, U
npouee).

[lepexoauTh OT cioBeCcHOW (HOPMYIMPOBKU 3ajauu K €€ anreOpandecKoi
MOJEIM C IIOMOLIBIO COCTABJICHUS YPAaBHEHUS WM CHUCTEMBl YpPaBHEHUHU,
WHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4H NIOJIYYEHHBIN PE3yNbTaT.

[IprMeEHATh CBOMCTBA YUCIIOBBIX HEPABEHCTB JIJIs1 CPABHEHUS, OLICHKH, PEIIATh
JIMHENHbIE HEPABEHCTBA C OJTHOM MEPEMEHHOMN U UX CUCTEMBI, 1aBaTh IPAPUUYECKYIO
WJUTIOCTPALI0 MHOKECTBA PEILIEHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU



[Tonnmathe ¥ MCHONB30BaTh (HYHKIMOHAIBHBIC MOHSITHS U SI3bIK (TEPMHHBI,
CUMBOJIMYECKHE O0003HAUCHMS), OMPENCNATh 3HAUCHHE (PYHKIMH O 3HAYCHUIO
apryMeHTa, ONpeIeIsITh CBOMCTBA (QYHKIUH 10 €€ rpaduKy.

Crtpoutsb rpaduku d7eMeHTapHBIX QYHKIUN BUJIA:

y=k/X, y = X2,y =x3,y = |X|, y = VX, OICBIBaTH CBOHCTBA YHCIOBOM (hyHKIHHA
o e€ rpaduky.

K kxoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi MOJYYUT CIIECAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Yucaa v BBIYMCICHUA

CpaBHUBATH U YIIOPSAAOYMBATH PALIMOHAIIBHBIE U UPPALMOHAIBHBIE YHCIIA.

BoinonsTh apudpMeTuueckre JeMCTBUS C palMOHAIBHBIMU YHCIIAMU, COYETAs
YCTHBIE U MHUCbMEHHBIE NMPUEMBI, BBINOJIHATH BBIYMCICHHS C HUPpPAlMOHAIbHBIMU
YHUCIIAMH.

HaxoauTh 3HaYeHUs CTENIEHEN C LEIbIMH IOKA3aTEIIMHA U KOPHEH, BBIYUCIIATh
3HAYEHUS YUCIIOBBIX BBIPAXKEHUMN.

OKpyrasiTe JEHCTBUTENBHBIE YHCIA, BBIIOJHIATh MPUKUIKY pe3yibTaTa
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

PemaTe MMHENHBIE U KBaIpaTHbIC YPABHEHHUS], YPABHEHHUSI, CBOSIINECS K HUM,
npocTelime ApoOHO-palMOHATIBHBIE YPABHEHHS.

Pemate cucrtemsl IBYX JIMHEWHBIX YPAaBHEHUM C JABYMS NEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHUM, B KOTOPHIX OJHO YPABHEHUE HE SBISAETCS JTUHEHHBIM.

Pemarp TekcTOBBIE 3alauM  aireOpauvyeckuM CIOCOOOM ¢ IMOMOIIBIO
COCTABJICHHSI YPaBHEHUS UM CUCTEMBI IBYX YPABHEHUN C IBYMs IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE HUCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM IpaUyuecKuX Npe/ICTaBIeHU (YCTaHABIMBATh, UMEET
JY YpaBHEHWE WM CUCTEMAa YPABHEHUM PELICHUs, €CIM HMEET, TO CKOJIbKO, U
npoyee).

Pemarp sMHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300paxaTb
pelieHue HEpPABEHCTB HA YHMCJIOBOM MPSMOM, 3alKChIBATh PEHICHHE C MOMOUIBIO
CUMBOJIOB.

Pemate cucTeMBbl JMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOLME KBaJpaTHOE HEPaBEHCTBO, H300pa)xkaThb pEIICHHE CHUCTEMBbI
HEPaBEHCTB Ha YMCIIOBOM MPSIMOM, 3aIIMChIBATh PEIEHUE C TOMOIIBI0 CHUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NP PEILICHUU PA3TUYHBIX 33/1a4.

DyHKIMHA

Pacno3naBath (QyHKIMM U3y4eHHBIX BHIO0B. lloka3piBaTh cxemMaTHUECKU

pacIoyioKeHUE Ha KOOPMHATHOW TUIOCKOCTH IpadukoB PyHKIUH Bua: Y = KX, y =
kx + b,y =k/x,y = ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBECHMOCTH OT 3Ha4YCHHiT

K03 (UIIUEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIUHA.



Crtpouth U HU300paXkaTh CXEMAaTUYECKU TpaduKH KBaIpaTHUYHBIX (DYHKIUH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIHH 1O UX TpaduKaM.

Pacnio3naBaTth kBagpaTuuHyio QYHKIUIO 10 (HopMylie, TPUBOIUTH TIPUMEPHI
KBaJPAaTUYHBIX (PYHKLIUN U3 peanbHOU KU3HH, (PU3UKU, TEOMETPHH.

YucJioBbIe N0OCIe10BATEIHLHOCTH H MPOrpeccuu

Pacnio3naBaTh apupMETHUECKYIO K TEOMETPUUECKYIO POTPECCUU TPU PA3HBIX
crioco0ax 3aJjaHus.

BBIMONMHATE  BBIYMCIEHUS C  HCIOJIb30BaHHEM (opMmyn N-ro  4ieHa
apu(pMETHYECKON U TeOMETPUYECKON POTPECCUil, CYMMBI MIEPBBIX N YJICHOB.

N300pakaTh WiIEHBl TOCIEIOBATEIBHOCTH TOYKAMU Ha KOOPAWHATHOM
TUTOCKOCTH.

Pemarp 3amaun, cBSi3aHHBIE C YUCIOBBIMH TOCIEIOBATEIBHOCTSIMHU, B TOM
YHClie 33/1a4U U3 PEaIbHOM JKU3HHU (C MCIOJIb30BAHUEM KaJIbKYJIATOPA, IUPPOBBIX

TEXHOJIOTUH).
TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC
N HanmenoBan  KoumnuecTBo 4acos JIeKTPOHHbIE
© We pa3ueiioB U (uudposbie)
n/ Bcer  KonTpoJubH IIpakTHyeck
TeM oOpa3oBaTe/ibHbIE
n 0 ble padoThbI ue padoTbl
NMPOrpamMmbl pecypcsl
Yucna u
bubmmoteka [IOK
BBIYHCIICHUS.
1 25 2 0 https://m.edsoo.ru/7f415
ParmonanbsHbie
b90
qucia
bu6nuoreka [IOK
Anre6
2 JIrEDpanHeti 27 2 0 https://m.edsoo.ru/7f415
1€ BBIPAKCHHUS
b90
VpasHeHus 1 bubmorexa [JOK
3 20 2 0 https://m.edsoo.ru/7f415
HEPaBCHCTBA
b90
Koopaunats! u bubmuoreka [JOK
4 rpaduKy. 24 1 0 https://m.edsoo.ru/7f415
OyHKIUU b90
Tosropesne 1 but6mmorekxa [IOK
5 6 1 0 https://m.edso00.ru/7f415
00o00mIeHme
b90
OBIIEE
KOJIMYECTBO
YACOBIIO 102 8 0
I[MPOT'PAMME
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8 KVIACC

N HaumenoBan  KounvecTBo yacoB JJIeKTPOHHBbIE
© | We pa3meiioB U (uudpoBbie)
n/ Becer  Kourpoiabn IpakTHyeck
TeM oOpa3oBaTejibHbIE
n 0 ble paboThI ue padboTsbl
NPOrpamMmbl pecypcsl
Yucna u
bubmuoreka [JOK
BBIYHCIICHUSI.
1 20 2 0 https://m.edsoo.ru/7f417
KBagparuslie
af8
KOpHH
Yucna u
BBIUHCIICHHUS. bubmuoreka [JOK
2 Crenens C 7 1 0 https://m.edsoo.ru/7f417
I EIBIM af8
MOKa3areieM
Anrebpanyeck
bubmuoreka [JOK
1€ BBIPAKECHHUS.
3 . 5 1 0 https://m.edsoo.ru/7f417
KBanpatubiii
N af8
TpEXUWICH
Anrebpanyeck
bubmuoreka [JOK
1€ BBIPAKECHHUS.
4 19 2 0 https://m.edsoo.ru/7f417
Anrebpanyeck af8
ast IpoOb o
YpaBHeHus u
HEDABCHCTEA bu6mmoreka [IOK
5 P ' 20 2 0 https://m.edsoo.ru/7f417
KBagparusie
af8
ypaBHEHUs
YpaBHeHus u
HEDABCHCTEA bubmuoreka [JOK
6 P ' 18 1 0 https://m.edsoo.ru/7f417
Cucremsl
. af8
ypaBHEHUH
VYpaBHeHus u bubnmnoreka [JOK
7 HEpaBEHCTBA. 17 1 0 https://m.edsoo.ru/7f417
HepasencrtBa af8
OYHKIHH. bubmuorexa [IOK
8 OcHOBHBIE 5 0 0 https://m.edsoo.ru/7f417
TMOHSTHS af8
OYHKIUU. bubnnoreka [JOK
9 Yucnosbie 9 0 1 https://m.edsoo.ru/7f417
byHKIIIN af8
HoBTObEHIE 1 bubnmoreka [JOK
10 P 16 1 0 https://m.edsoo.ru/7f417

00001IeHNE

af8
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OBILIEE

KOJIMYECTBO
YACOB I10 136 o L
[MPOT'PAMME
9 KJIACC
Ne | HammeHopamme KoauvecTBo yacoB DJIeKTPOHHbBIE
(undposbie)
n/ | pa3sesioB H TeM Bcer Kourpoabn  Ilpakruyeck
oOpa3oBaTe/ibHbIE
I MporpaMmMal 0 ble padoThbI ue padboTbl
pecypcbl
Yucna n
bubnnoreka IIOK
BBIUMCIICHHUS.
1 . 14 1 0 https://m.edsoo.ru/7f41
JleiicTBUTENbHBIC
9d08
qucla
YpaBHeHus u
HEpPAaBEHCTBA. bubnuorexa [HOK
2 YpaBHEHHS C 19 1 0 https://m.edsoo.ru/7f41
OJTHOH 9d08
MIEPEMEHHOMN
YpaBHeHus u
bubnnoreka IIOK
HEPaBEHCTBRA.
3 C 19 1 0 https://m.edsoo.ru/7f41
HCTEMBI ) 0d0s
ypaBHEHUU
YpaBHeHus u bubmuotexa [JOK
4 HEpPaBEHCTBA. 21 2 0 https://m.edsoo.ru/7f41
Hepasencra 9d08
bubmmoreka [IOK
5 OyHKIUN 20 1 1 https://m.edsoo.ru/7f41
9d08
Yucnoskle bu6nuoreka [IOK
6 [IOCJIEOBATEILHO 15 1 0 https://m.edsoo.ru/7f41
CTH 9d08
IToBTOpEHME,
oGobwenHe but6mmorekxa [IOK
7 ’ 28 2 0 https://m.edsoo.ru/7f41
CUCTEMAaTH3aIHs
. 9d08
3HAHUHT
OBIIEE
KOJIMYECTBO
136 9 1
YACOBIIO
I[MPOT'PAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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