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MNOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBIS€TCS OJHUM U3 OINOPHBIX KYpCOB OCHOBHOTO OOIIETo
oOpa3oBaHUs: OHAa 00ECTIeUNBAET U3YUCHHE APYTUX AUCIUIUINH, KaK €CTeCTBEHHO-
HAy4YyHOTO0, TaK W TyYMaHUTAPHOTO LHMKIOB, €€ OCBOCHHE HEOOXOAMMO s
IPOAOHKEHUS 00pa30BaHMs U B MOBCEAHEBHOM KU3HU. Pa3BuTHe y o0yuaronmxcs
HAy4YHBIX TIPEJCTABICHUH O TMPOUCXOXKACHUM W CYHNIHOCTH aJreOpanvecKux
abcTpakiuii, cnocobe OTpakeHUsI MATeMaTHIECKOM HAYKOM SIBICHUH U MPOIIECCOB
B MPUPOAE W OOIIECTBE, POJU MaTEeMaTHYECKOTO MOJCIUPOBAHHS B HAYYHOM
MO3HAHUH U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIIICHUS, HEOOXOIUMBIX JUIS aJIalTallii B COBPEMEHHOM LU(POBOM
obmiectBe. M3yuenuwe anreOpsl oOecrnieunBaeT pa3BUTHE YMEHHUS HaOJII0/aTh,
CpaBHHMBaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBINIJICHHUS,
CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOHM JICHCTBHS W BBIBOJBI,
dbopmynupoBath yTBepkaeHU. OcBOeHUE Kypca anredpbl 00ecneunBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUS! OOYYaIOIUXCSA: OHU HWCIOJB3YIOT J€AyKTUBHBIC U
WHIYKTUBHBIE pacCyXIeHusi, 0000IeHne 1 KOHKPETH3aIHi0, abCcTparupoBaHue u
agamoruto.  OOydeHune  anreOpe  mpeamnojiaraeT  3HAYMTENBHBIH  00BEM
CaMOCTOSITENIbHON ~ JIeATEIBHOCTH OOYyYalolUXCsl, IMOATOMY CaMOCTOSTEIbHOE
pelleHue 3aa4 SBISETCS peaan3aueil 1esTeIbHOCTHOTO MPUHIIUIA 00YYEeHHUS.

B cTpykType nporpammsl yaeOHOTO Kypca «Anredpay A1t OCHOBHOTO O0IIEeTo
o0pa3oBaHUsI OCHOBHOE MECTO 3aHHMMAIOT COJEP’KATEIbHO-METOINYECKHIE JIMHUU:
«Yucna W BBIUMCICHUA», «AJNreOpamueckue BBIpaXEHUS», «YpPaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxkmas W3 3TUX coAepiKaTeIbHO-METOIUYECKUX
JMHUN Pa3BUBACTCS Ha MPOTSHKEHUU TPEX JIET U3YyUCHHS Kypca, B3aMMOICHUCTBYS C
IpYTHMH €r0 JHHUAMH. B Xole wu3ydeHus ydeOHOro Kypca OOyJaroImuMcs
MPUXOJIUTCS JIOTHYECKH PACCyKIaTh, MCIIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIH
s3pIK. B CBSI3M ¢ ATMM B mporpammy ydeOHOro Kypca «Anredpa» BKIIOYCHBI
HEKOTOpPhIE OCHOBBI JIOTWKH, TPEACTABICHHBIE BO BCEX OCHOBHBIX pasJeax
MaTEMaTUYECKOT0 00pa30BaHUS U CIIOCOOCTBYIONIUE OBIAJCHHUIO O0YJarOIUMUCS
OCHOB  YHUBEPCAJIBHOTO MareMaTudeckoro si3pika. CojepkaTenpbHOH U
CTPYKTYpHOH OCOOEHHOCTHIO Yy4eOHOTOo Kypca «Anrebpa» SBISETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conepkannie JHUU «YuWcClia W BBIYUCICHUSD CIYKUT OCHOBOW JIJIst
JaBHEUIIETO M3yYeHUs MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYyYaOUTUXCS
JIOTUYECKOTO MBIIUICHHUS, JOPMUPOBAHUIO YMEHUS TOJIH30BATHCS alTOPUTMAMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl IOBCEIHEBHOM
®U3HU. Pa3BuTHE MOHATHA O 4YKCJE HAa ypPOBHE OCHOBHOIO OOIEro 00pa3oBaHUS
CBSI3aHO C PAIMOHATBHBIMU WM HPPAUOHATBHBIMH YHCIaMH, (OPMUPOBAHHEM



MpEACTaBICHUM O JEUCTBUTEIHLHOM YKCIie. 3aBEPILICHHE OCBOEHHUS YUCIOBOUN TUHUU
OTHECEHO K cpefHeMy o01iemMy o0pa30BaHUIo.

Copeprkanue AByX anreOpandecKux JIMHUA — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHMS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUAIOIIUXCS
MaTEMaTUYECKOro ammnapara, HeoOXOJUMOTro JUisl PelIeHUs 3aJad MaTEeMaTUKH,
CMEXHBIX IPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a1a4. Ha ypoBHE OCHOBHOTO
o0mero oOpa3oBaHusi yuyeOHBIH MaTepualn TPYHIHPYETCs] BOKPYT PallMOHAIbHBIX
BbIpaKeHMU. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMAaTUKH KakK S3bIKa s
MOCTPOEHUSI MaTeMaTHYEeCKUX MoJieNiel, OMNHCaHUsl TMPOLIECCOB M  SIBJIICHUMU
peanbHOro Mupa. B 3anaun 00ydyeHus anredpe BXOAAT TaKKe allbHENIIee pa3BUTHE
AJITOPUTMHYECKOTO MBIIIJICHHSI, HEOOXOIUMOT0, B YACTHOCTH, JIUIsl OCBOCHHSI Kypca
uHPOpPMATUKKA, W  OBJAJECHHWE HABBIKAMU  JCIYKTUBHBIX  PACCYXICHUM.
[IpeoOpa3zoBanue CUMBOJBHBIX (OPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpPAKEHUS,
CIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTRBY.

Conepxanue (pyHKIIMOHATbHO-TPA(UIECKON JIMHUU HALIEJICHO Ha MOJIy4YCHHE
0o0y4JaromuMuUCs 3HAaHUM 0 (PYHKUMAX KaK BaKHEHIIEH MaTeMaTH4eCKOW MOJENH
JUTS OTIMCAHUS ¥ UCCIIeI0OBAHUS pa3HOOOPA3HBIX MPOLIECCOB U SBJICHUM B IPUPOJIE U
oOmecte. M3ydeHne matepuana ciocoOOCTBYET Pa3BUTHIO Y 00YUAIOIIUXCS YMEHUS
UCIIOJIb30BaTh PpAa3JIMYHbIE BbIPa3UTEIbHBIE CpEACTBA S3bIKa MaTeMaTHUKUA —
CIIOBECHBbIE, CHMBOJMYECKHE, TpaduyecKkue, BHOCUT BKIaA B (OpPMUPOBAHUE
NpEeCTaBICHUNA O POJIM MATEMATUKH B PA3BUTUU UBUIN3ALUHU U KYJIbTYPBI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax wu3ydaercs Yy4eOHBIH Kypc
«Anrebpa», KOTOpBIM BKIIOYAET CJEAYIOIIME OCHOBHBIE pa3/ielibl COJEp KAHMS:
«Uucna u  BBIUKUCIEHUS», «AITeOpanyecKue BBIPAXKEHUS», «YPaBHEHUS U
HEPAaBEHCTBA», « DYHKIIUI.

Ha u3yudenune yuebHoro kypca «Anredpay» orBoautcst 306 yacos: B 7 Kjacce —
102 yaca (3 yaca B Heneno), B 8 kiacce — 102 yaca (3 yaca B Hezeno), B 9 kiacce
— 102 gaca (3 yaca B HeJIeII0).



COJEPKXAHUE OBYUYEHUA
7 KJIACC

Yuciia ¥ BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE W JAECATUYHBIC, IEPEXOJ OT OJHOW (QOpPMBI 3alHUCH
npobeit k apyroi. lloHATHe palMOHAIBHOIO YHMCHA, 3allCh, CpPaBHEHUE,
YyOOPSA0YMBAHUE  PALMOHAIBHBIX  4yuced. Apudmernyeckue JIeHCTBUS €
palrOHAJIBHBIMA YMCiIamMu. Pelenue 3aaad U3 peaJbHOW NPAKTUKW HA 4acTH, Ha
poowu.

CreneHb ¢ HaTypajJbHBIM IIOKa3aTeJieM: ONpEIENeHHe, IMpeoOpa3oBaHKe
BBIP@XEHUI HA OCHOBE OIPEAEICHMs], 3auch 0oybuX yncen. IIponeHTsl, 3anuch
IPOLIEHTOB B BHUJE ApoOU U JpoOH B BHUJAE MPOLEHTOB. Tpu OCHOBHBIC 33aJa4M Ha
IIPOLICHTHI, PEIICHHE 3a71a4 U3 PEaJIbHOM ITPAKTUKH.

[IpuMeHeHnEe TOPU3HAKOB  JEIUMMOCTH, PA3JO0KEHUE HA  MHOXUTEIU
HATypaJIbHBIX YUCEL.

PeanpHble  3aBuCMMOCTH, B TOM 4YHMClIe MpsMas M oOpaTHas
IIPONOPLHOHAIBHOCTH.

AJireOpanyeckue BbIpaKeHUS

[IepeMeHHBIE, YNCIOBOE 3HAYECHUE BBIPAXKECHMSI C NIEpEMEHHON. [JonmycTrMble
3HA4YEHMs NIepeMeHHBbIX. [IpencTaBieHne 3aBUCUMOCTH MEKly BEJIMYMHAMU B BUJIE
(dopMmyiiel. Beruucienus no gpopmynam. IlpeodpazoBanue OyKBEHHbBIX BbIpaKEHUH,
TOXKJIECTBEHHO paBHBIC BBIPAKEHUS, TpaBUia NpPeoOpa3oBaHUs CYMM U
IPOM3BEICHUH, MPaBUjIa PACKPBITUS CKOOOK U IPUBEICHUS TOJIOOHBIX ClIaraeMbiX.

CBoOliCTBa CTENEHU C HATYPAJIBHBIM IIOKA3aTEIIEM.

OpHounensl 1 MHOrouseHbl. CreneHp MHOrouneHa. Cio)keHue, BBIYUTAHUE,
YMHOXEHHE MHOTOWIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaIpaT CyMMBI
Y KBaApar pasHocTh. Popmyiia pa3HOCTH KBaIpaToB. Pa3iioxkeHne MHOIO4ICHOB Ha
MHOKHUTEJIN.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, IpaBUja IMpeoOpa3oBaHUS YypaBHEHMUS,
PAaBHOCWJIBHOCTb YPABHEHUM.

JIuHeliHOE ypaBHEHME C OJHOM IIEPEMEHHOW, YHCIIO KOPHEHW JIMHEMHOTO
YpaBHEHUS, PELICHUE JIMHEMHBIX ypaBHEeHUI. COCTaBICHHE YPAaBHEHHM 110 YCIIOBUIO
3a1aun. PenieHue TEKCTOBBIX 33/1a4 C IOMOLIbIO YPABHEHUM.

JIuneliHOe ypaBHEHHE ¢ JABYMs IIEpEMEHHbIMU U ero rpaguk. Cucrema IByX
JMHEWHBIX YPAaBHEHMM C JByMs NEPEMEHHBIMU. PemnieHue cucrem ypaBHEHHU
croco6oM noAcTaHoBKH. [IprMepsI pelieHus TEKCTOBBIX 3a7a4 ¢ TOMOIIbIO0 CHCTEM
YPaBHCHUU.

DyHKUUHA



Koopaunara Touku Ha npssMou. UucnoBele TpoMeXyTKU. PaccTosiHne Mexay
JIBYMsI TOUKaMU KOOPAMHATHOM IIPSMOM.

[TpsimoyronbHas cucrema kKoopauHat, ocu Ox u Oy. Abciucca U opAuHaTa
TOUYKH Ha KOOPJIMHATHOM I10cKocTH. [IpuMepsl rpadukoB, 3a1aHHbIX (HOPMYITaMH.
Urenue rpadukos peasibHbIX 3aBUcuMOcTel. [lonstue pynkuuu. ['paduk hyHKImm.
CpoiictBa pynkuuid. Jluneitnas ¢ynkuus, e€ rpapuk. I'padux pynkuuum y = [x|.
['padmueckoe pelieHne JIMHEHHBIX YPAaBHEHUI U CUCTEM JIMHEHHBIX YPaBHEHUIA.

8 KUIACC

Yucnaa v BBIYMCICHUSA

KBanmpatueiii kopenp u3 uwncia. [loHsTue 00 HppalMOHATBEHOM YHCIHE.
JlecsiTuuHble TPUOIIKEHUST HppalMOHAIbHBIX yrces. CBolicTBa apu(MEeTHIECKUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K MPe0OPa30BAHUIO YHCIOBBIX BhIPAXKEHUN
Y BBIUKMCJICHUAM. JIeHCTBUTEIIbHBIE YUCIIA.

Crenens ¢ LenbpIM NOKa3aTeneM U e€ cporicTBa. CTaHaapTHAs 3alKUCh YUCIa.

AnredOpanveckue BbIPaKeHUS

KBazpaTHbIil TPEXUIIEH, PA3JIOAKEHNUE KBAIPATHOTO TPEXUJIEHA HA MHOKUTEH.

Anrebpandeckas Jpodb. OCHOBHOE CBOWCTBO alreOpanveckor JapoOwu.
CnoxxeHne, BBIYUTAHUE, YMHOXXCHHE, JCJICHHE anreOpandeckux JpoOeH.
PanmonanbHbie BhIpaKeHUS U UX IPeoOpa3oBaHue.

YpaBHeHMs U HEPaABeHCTBA

KBaapatHoe ypaBHeHue, (hopmysa KOpHEH KBaJgpaTHOro ypaBHeHUs. Teopema
Buera. PemieHue ypaBHEHUM, CBOISAIIMXCS K JIMHEHHBIM M KBAJIPATHBIM.
[Ipocreiiime qpoOHO-palMOHAIbHbIE YPABHEHUS.

['padrueckas mHTEpHpeTanysi YpaBHEHU C ABYMsI IEPEMEHHBIMU U CHUCTEM
JMHEWHBIX YPAaBHEHHW C JByMs IepeMeHHBIMHU. lIpumepsl pemienus cucrem
HEJIMHEUHBIX YPABHEHUM C IBYMSI IEPEMEHHBIMHU.

Pemenre TekcTOBBIX 33724 anreOpanvdecKuM CIocoOoM.

YucnoBble HEPABEHCTBA U UX CBOKMCTBA. HEpaBEHCTBO C OHOM MEPEMEHHOM.
PaBHOCWJIBHOCTH HEPABEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOMU.
Cucrtembl JIMHEWHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.

DyHKUUHA

[Monsitue pynkiun. O61acTh ONpeeIeHNs U MHOKECTBO 3HAUEHUH (DYHKIIHH.
Crioco0bl 3aaHus PYHKIIHIA.

I'paduk Pynkuun. UYrenue cpoiictB (yHkuumu mo e€ rpaduky. Ilpumeps
rpaukoB PyHKINN, OTPAXKAIOIIUX PEATbHBIE MPOIIECCHI.



OyHKIMU, OMUCHIBAIOIINE TIPSIMYI0 H OOpaTHYIO MPOIOPITMOHAIBLHEIE
3aBHCHUMOCTH, UX rpadukn. Oyrkimn y = x2, y = x3, y = \x, y=|x|. [paduueckoe
peluIeHre YPAaBHEHUN U CUCTEM YPABHEHHUM.

9 KIIACC

Yucnaa v BBIYMCICHUSA

PanmonanpHpie yKcna, UppallMOHAIBHBIE YUCIA, KOHEYHbIE U OECKOHEUHBIE
necsTHUHble ApoOu. MHOXKECTBO IEHCTBUTENBHBIX YHUCEN, AEUCTBUTEIbHBIC YHCIIA
KaKk OECKOHEUHble JAeCSITUYHble ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEXIY MHOXKECTBOM JIEMCTBUTENBHBIX YUCEI U KOOPAUHATHOU MPSAMON.

CpaBHEHME JICHCTBUTENBHBIX 4YHUCEN, apu(MeTudecKkue JAeUCTBUA C
JNEWCTBUTEIBLHBIMU YUCIIAMHU.

Pa3mepbl OOBEKTOB OKPY’KAIOLIErO0 MHUPA, IUTEIBHOCTh MPOLECCOB B
OKPY’KaroIleM MHpE.

[TpuOnmx€HHOE 3HAUEHUE BEJIMYUHBI, TOYHOCTh NpUOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u onieHka pe3yJIbTaTOB BEIYUCIICHUN.

YpaBHeHMs U HEpaBeHCTBA

JInneilinoe ypaBHeHUE. Pemenne ypaBHEHUH, CBOAAIIMXCS K JINHENHBIM.

KBagpatHoe ypaBHeHue. Pemenue ypaBHEHUH, CBOASIIMXCA K KBAJAPATHBIM.
bukBagpaTtHoe ypaBHeHuE. [IpyuMepsl pelieHUs YPaBHEHUNU TPEThEW U YETBEPTOU
CTEIEHEUN PA3JI0KEHUEM Ha MHOKUTEIIN.

Pemenne apoOHO-panMoHanbHBIX ypaBHEHUH. PeleHue TEKCTOBBIX 3a1ad
aJreOpanvyeckuM METO/I0M.

VYpaBHeHHe ¢ ABYyMs NEPEMEHHBIMU U €ro rpaduk. PemieHue cuctem nByX
JIMHEWHBIX YPABHEHUH C IBYMS IEPEMEHHBIMU. PellleHne CUCTEM IBYX YPaBHECHUM,
OJIHO U3 KOTOPBIX JIMHEWHOe, a JApyroe — BTopoil cteneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHNUN C IBYMsI IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 aare0panyeckuM crocoooM.

YucoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C ONHOM mHEpeMeHHOW. Pemenune cucrem
JUHEWHBIX HEPABEHCTB C OJHOW mepeMeHHOW. KBagpaTHeie HepaBeHCTBa.
['padmyeckas uHTEpHpeTalds HEPABEHCTB M CHCTEM HEPaBEHCTB C JBYMs
IIEPEMEHHBIMMU.

DyHKUUHA

KBanpatnunas ¢Qyskuus, €€ rpapuk u cpoiictBa. IlapaOosa, koopanHaThI
BEpPILUHBI 1apadoIibl, 0Cb CAMMETPUHN NapaboJIbL.

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



YuciioBbIe MOCI€10BATEILHOCTH U MPOrPeccum

[IoHsAiTHE YHCIIOBOM IOCIEAOBATEIBHOCTH. 3aJaHUE IOCIEAOBATEIBHOCTH
peKkyppeHTHOH (popMyIioit u hopmyIion n-ro YieHa.

Apudmernueckass U reoMmerpuueckas nporpeccuu. @opmyiibl n-ro 4djaeHa
apu(MeTHYECKON U TEOMETPUYECKOM MPOTrpeCcCrii, CyMMBI MIEPBBIX 7 YJICHOB.

N300paxeHne 4YIE€HOB apUPMETHUECKONH U TE€OMETPUUYECKOW MpPOTrpeccHid
TOYKaMHM Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEHMHBIM M SKCIOHEHUMAJIBHBIA POCT.
CnosxHbIE IPOLIEHTHI.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4YHOCTHBIE pe3yJbTAaThl OCBOCHMs IporpamMmbl y4yeOHOro Kypca
«Anredpa» XapaKkTepU3yIOTCS:

1) marpuoTHyYecKoe BOCIMTAHUE:

IPOSIBICHUEM MHTEpeca K IMPOLNUIOMY W  HACTOSALIEMY POCCHUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTHKEHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBI, K MCIOJB30BaHUIO 3THX
JOCTHKEHHUM B IPYTUX HayKaX U MPUKIATHBIX cepax;

2) rpaskaIaHCcKoe M JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHUHA U PeaTu3aliu ero
opaB, MpPEACTAaBICHUEM O MaTeMAaTUYECKUX OCHOBAX (PYHKIIMOHHUPOBAHUSA
Pa3IUYHBIX CTPYKTYp, ABJICHUH, IPOLEAYP IPaKIaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO ITHUECKUX MPOOJIEM, CBI3aHHBIX
C MpPaKTUYECKUM NPHUMEHEHHEM JOCTWKEHUN HayKH, OCO3HAaHHEM Ba)XHOCTU
MOPAJIBHO-3THYECKUX TPUHIUIIOB B JAEATEIBHOCTH YYEHOTIO;

3) Tpy10BOE BOCIIUTAHHUE:

YCTAHOBKOM HAa aKTMBHOE Y4YacTHE€ B PpCEIICHUH NPAKTUYECKHUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAXXHOCTH MAaTEMaTUYECKOIO
o0pa3oBaHUsl HA MPOTSHKEHUH BCEW KU3HU MAJS YCHEHIHOW Mpo¢eCcCHOHATbHON
NESATEIIbHOCTH U Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAHHBIM BBIOOpPOM U
HNOCTPOCHUEM MHAUBUAYAIbHON TPAEKTOPUHM OOpa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) 3cTeTn4ecKoe BOCTIUTAHUE:

CIOCOOHOCTBIO K SMOIMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUSATHIO
MaTEeMaTHYECKUX OOBEKTOB, 3aJay, PELICHUM, PacCyXACHWW, YMEHHIO BHUJAETH
MaTEMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHUSA:

OpUEHTallMEel B JIEATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAay4YHBIX
IpEICTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOlecTBa, MOHMMaHUEM MAaTEMaTUYECKOM HAayKh Kak c@epbl 4YelOBEYECKOU
JEATEIbHOCTH, JTAllOB €€ Pa3sBUTHA U 3HAYMMOCTHU Ul Pa3BUTUSA LMBWIM3ALMH,
OBJIQJICHUEM SI3bIKOM MATEMAaTHKW U MATEMaTHYECKOW KyJbTYpPOH KaK CpeICTBOM
NO3HAHWS MHpA, OBJIAJICHUEM IMPOCTEHIIMMH HaBbIKAMHU HCCIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usuueckoe BocnuTaHHe, (OPMHPOBAHHE KYJbTYPbI 310POBbS U
IMOLMOHAIBLHOTO 0JIArONOJIyYusi:

TOTOBHOCTBIO MPHUMEHATh MaTeMaTHYeCKHWE 3HAHUS B HHTEpECax CBOETO
30pOBbs,  BeIEHHs  370poBOro  oOpasa JKM3HM  (3J0pOBOE  IHUTAHUE,
cOamaHCUpOBAaHHBIA PEXHUM 3aHATUA M OTAbIXA, peryispHas ¢uzndeckas
aKTUBHOCTD ), C(HOPMUPOBAHHOCTHIO HaBbIKa pe(hIEKCUH, TPU3HAHUEM CBOETO MpaBa
Ha OIMOKY M TaKOTO K€ MpaBa JPyroro 4eI0BeKa;

7) 3K0JI0THYecKOe BOCIIUTAHUE:

OpHEHTalMel Ha MPUMEHEHUE MaTeMaTUYECKUX 3HAHUHN JIJIs peIlieHUs 3a/1a4 B
00J1aCTH COXPAHHOCTU OKPYXAarollel cpeibl, TNIAHUPOBAHHS MOCTYIIKOB M OLIEHKU
UX BO3MOKHBIX MOCJICJCTBUI AJIsI OKPY>KAIOLIEH Cpelibl, 0OCO3HAHMEM TT100aIbHOTO
XapakTepa 3KOJOTUYECKUX MPOoOJIeM U MyTel UX pPelIeHus;

8) ananTauusi K U3MEHSIOIMMCS YCJIOBHSIM COLMATbHON U NMPUPOIHOI
cpeabl:

TOTOBHOCTBIO K JCHCTBUAM B YCJIOBHUSX HEONPEACNEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO JESATEIbHOCTh, B TOM UHUCIIE
YMEHHE YUUThCA y OPYTHX JIOAEH, MpuoOpeTaTh B COBMECTHOW JESATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETCHLIUHU U3 OMbBITA IPYTHUX;

HEOOXOIUMOCTBI0O B  (OPMHPOBAHMM HOBBIX 3HAHHW, B TOM YHUCIIE
dbopMynupoBaTh UlIeH, MOHITUS, TUTIOTE3bl 00 00BEKTaX U SBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaThb JEGUIUTHl COOCTBEHHBIX 3HAHUN W
KOMIIETEHTHOCTEM, TNIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HaBAaTh  CTPECCOBYIO  CUTYallMl0, BOCIPHUHHMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI3OB, TPEOYIOIIMN KOHTPMEp, KOPPEKTHPOBATH
NPUHUMAeMble pEIICHUsT W ACUCTBUS, (POPMYyIUPOBATH M OICHUBATh PHUCKU U
NOCHEACTBUS, POPMHUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATHI
Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE 1efiCTBUS

ba3oBble jornyeckue aeicTBus:

e BBIABIIATH U XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKU MAaTEMATUYECKUX
OOBEKTOB, TOHATHI, OTHOIIEHUH MEXAy MOHATHIMH, (HOPMYIHPOBATH
OmpeseNeHus] TMOHATHH, YCTaHABIMBATh CYIIECTBEHHBIH  MpPHU3HAK
KJIacCU(pUKALMU, OCHOBaHMUSA i1 OOOOIICHHS W CpPAaBHEHUS, KPUTEPHUH
IPOBOAMMOIO aHAIIN3A,

e BOCIPHHHUMATh, (OPMYTUPOBaTH U  NPeoOPa3OBHIBATh  CYXKACHUS:
yTIBEpPAUTENIbHbIE M OTPHIATENIbHbIe, €IUHUYHbIC, YacTHbIE M OOIIueE,
YCIIOBHBIE;



BBISIBIIAITH ~ MAaTEMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npotuBopeursi B (akTax, AaHHBIX, HAOTIOJEHUSX W YTBEPKICHUSX,
npeayiaraTh KpUTEPUH JIJIS1 BBISIBJICHUS 3aKOHOMEPHOCTEH W TPOTUBOPEUHIA,
JieNaTh BBIBOABI C HCIIOJH30BAHHEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHH, YMO3AKITIOUEHNH TI0 aHAIOTHH;
pa30upaTh T0Ka3aTEIbCTBA MATEMATHUCCKUX YTBEPXKICHUN (TIPSIMBIC U OT
MIPOTUBHOTO), MPOBOAUTH CAMOCTOSITEIBHO HECIIOKHBIC JTOKA3aTEIhCTBA
MaTeMaTHYeCKux (aKkToB, BBICTpaWBaTh AapryMEHTAlMIO0, TPUBOINTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHuss y4eOHO# 3aiaud (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIIEHUs, BBIOUpPATh HaWboIee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarebCKHe 1eHCTBUSA:

UCIIOJIb30BaTh BOIMPOCH KaK MCCIICOBATEIbCKANA MHCTPYMEHT MO3HAHMS,
(dbopMynupoBaTh BOIPOCH], (UKCHUPYIOLIUME MPOTUBOPEUUE, MPOOIEMY,
CaMOCTOSITENIbHO YCTaHABIMBATh HCKOMOE U JlaHHOe, (HOpPMHUPOBATH
TUIOTE3Y, apryMEHTHUPOBAThH CBOIO MO3UIINIO0, MHEHUE;

NPOBOJAUTH IO CaMOCTOSITEIPHO COCTABIEHHOMY IUIaHY HECJIOKHBINA
IKCIIEPUMEHT, HEOOJIBIIIOE NCCIICIOBAHUE MO0 YCTAHOBICHUIO OCOOCHHOCTEH
MaTEeMaTUYECKOTo 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKTy COOOM;
CaMOCTOSITENIbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI TIO pE3ybTaTam
POBEIEHHOTO HAOIONCHUSA, WCCIIEIOBaHMS, OIEHUBATH JOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB H 0000IIEHNUH;

IIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TpoOIlecca, a TaK)Ke BBIIBUTATH
IPE/IOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHUSAX.

Pabora ¢ undopmanmeii:

BBISIBIIAITh HEJOCTATOYHOCTh W HM30BITOYHOCTh WH(POpPMALNUU, aHHBIX,
HEOOXOIMMBIX JIJIsl pEIIeHUs 3a/1a4H;

BbIOUpaTh, aHAJIM3HPOBATh, CUCTEMATU3UPOBATH U HHTEPIPETUPOBATDH
uHGOPMAIIMIO Pa3IMYHBIX BUIOB U (HOPM IMPEICTaBICHHUS;

BbIOUpaTh (GopMy MpEACTaBICHUsS HH(DOpPMALMM U WUIIOCTPUPOBATH
peliaemble 3aJaud CXeMaMM, JuarpaMMaMu, WHOW rpadukoil U ux
KOMOHHAIUSIMU,

OLICHMBATh HAAEKHOCTh HMH(OpPMALMMU IO KPUTEPHSIM, MPEATIOKEHHBIM
YUUTEIEM WIH CPOPMYTUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe NeliCTBHA:

BOCIIpUHUMATL U (1)0pMy.TII/Ip0BaTB CYXKICHUA B COOTBECTCTBUU C YCIIOBUSAMU
H 1CJIsIMH 06H1€HI/I$I, SICHO, TOYHO, I'PaMOTHO BbIPA’XaTb CBOIO TOYKY 3PCHHA



B YCTHBIX M MMCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOMY PEIICHUS
3a/1auyu, KOMMEHTHUPOBATh TIOJyUYCHHBIN PE3yJIbTaT;

B X0J1¢ 00CY>KJIeHHS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MO TEMBI,
po0JIeMBbI, perraeMoi 3a/1auu, BBICKa3bIBaTh HJICH, HAIICIICHHbBIC Ha TIOUCK
pEIICHUs, COIMOCTABIATh CBOM CYXKIEHHS C CYXICHUSIMH JPYTUX
YYaCTHUKOB JHaiora, OOHapy>KUBaTh PA3IHUUC U CXOJACTBO TO3UIIUH, B
KOppeKTHOU popme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,
NPEICTaBIsITh  PE3yNbTaThl  pEelIeHWs  3a/Jadd,  JKCIepUMEHTa,
UCCJICIOBAHMSI, IPOCKTA, CAMOCTOSITEIILHO BRIOUPATH (pOpMAT BBICTYTICHUS
¢ y4€TOM 3a7a4 MPE3eHTAIMN U OCOOEHHOCTEH ay TUTOPHH;

MOHUMATh W UCIIOJIH30BATh MPEUMYIIIECTBA KOMAHIHOW U MHANBUAYATHLHON
pabOThI IpU PEIICHUH YICOHBIX MATEMATUICCKUX 3a]1aY;

NPUHUMATH 1EJIh COBMECTHOM JESATEIIbHOCTH, TUTAHUPOBATh OPTraHU3AIINIO
COBMECTHOM pabOTHI, pacmpenensaTh BUABI pabOT, IOTOBapUBATHCH,
00CyXIaTh MPoIecC U pe3yibTaT paboThl, 000011aTh MHEHUS HECKOIBKUX
JIIO/ICH;

y4acTBOBaTh B TPyNmHoOBBIX (opmax pabotel (oOCyXmeHus, OOMEH
MHEHHUSIMU, MO3TOBBIE IITYPMBI U APYTHE), BHITIOIHATH CBOIO YaCTh PAOOTHI
U KOOPIWHHUPOBATH CBOM JCHCTBHS C APYTMMH YJICHAMH KOMAaHJBI,
OIICHMBATh KA4YECTBO CBOETO BKJAJa B OOMIUN MPOAYKT MO KPUTEPHSM,
chopMyTUPOBaHHBIM YYaCTHUKAMU B3aUMOJICHCTBUS.

PeryasiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISATh IUIaH, aIrOPUTM PEIICHHs 3aJaud (WA €ro
4acTh), BHIOMpATh CHOCOO pEeLIeHUs ¢ y4€TOM HMEIOIIMXCS PECYPCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATH
BapUAHTHI PEIICHUN ¢ YYETOM HOBOM MH(MOpMAIIUH.

CaMOKOHTPO.HI), SMOIUOHAJIbHBbIN HHTEIJIEKT:

BJIAJETh CIIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS POLIECCA U pe3yibTaTa
pelIeHrs MaTeMaTUYECKOM 3a/1auu;

MPEABUJIETh TPYJHOCTH, KOTOPBIE MOTYT BOBHUKHYTh PU PEIICHUU 3a4a4H,
BHOCUTH KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJIEHHBIX OIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIIEHMBAaTh COOTBETCTBUE Pe3yJibTaTa JACSTEIbHOCTH MTOCTABICHHOM 1IEJIH U
YCIIOBUSIM, OOBSCHATH MPUYWHBI JOCTHIKEHUS WU HEJOCTIKCHHS TSI,
HAXOJUTh OMMOKY, AaBaTh OILIEHKY NPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI



K xoHiy oOyuenus B 7 Kkjacce OOYyYArOMIMICS TOJYYHUT CIICTYIOIIHE
MIPEIMETHBIC PE3YJIbTATHI:

Yucnaa v BBIYMCICHUSA

BrImonHATh, codeTass yCTHBIE M NMHUCHMEHHBIE MPHUEMBI, apu(METHUCCKHE
JEHCTBUS C palliOHAIBHBIMU YHCIIAMHU.

Haxomuth 3HaueHWs YUCTIOBBIX BBIPAKEHUH, MPUMEHSATH Pa3HOOOpa3HBIC
CIOCOOBI M MPUEMBI BBIUUCIICHUS 3HAYEHUW NPOOHBIX BBIPAKECHHM, COMEPIKAIIIX
OOBIKHOBEHHBIC U JIECATUYHBIC IPOOH.

[lepexonuTh OT omHOW (POPMBI 3aMUCH YUCEN K Apyroi (mpeoOpa3oBBIBATH
JECATHYHYIO TPOOH B OOBIKHOBEHHYTO, 0OBIKHOBEHHYIO B IECATUYHYIO, B YaCTHOCTH
B OECKOHEUYHYIO JICCATHYHYIO IPOOB).

CpaBHUBATh M YIIOPSIIOYMBATH PAIMOHAILHBIC YHCIIA.

OKpyraars yucha.

BBITIONHATE MPUKUAKY W OLIGHKY PE3yJIbTaTa BEIYMCICHUH, OLIEHKY 3HaUSHUH
YUCJIOBBIX BBIPAKEHUHN. BBHITIONHATH JNEHCTBUA CO CTENCHSAMHU C HATYPaJTbHBIMH
MTOKa3aTeIISIMH.

[IpumMeHsTh MPU3HAKYU AETMMOCTH, PA3JIOKEHUE HA MHOKUTEIN HATypPaIbHBIX
qHCell.

Pemars mpakTUKO-OPUEHTHPOBAHHBIC 3aJa4M, CBS3aHHBIE C OTHOIICHHEM
BEJIMYHMH, MPOTOPIMOHATBHOCTHIO BEJIMYMUH, MPOIEHTAMH, WHTEPIPETUPOBATH
pE3yNbTaThl PEIICHUs 3a7a4d ¢ YY4ETOM OTPAaHWYCHUH, CBSI3aHHBIX CO CBOHMCTBAMU
paccMaTpruBaeMbIX OOBEKTOB.

AnredOpanveckue BbIPaKeHUS

Hcnonp30BaTh aredbpandecKyto TEPMHUHOIOTHIO B CHMBOJIMKY, IPUMEHSTH €€
B IIPOIIECCE OCBOEHHUS YIeOHOTO MaTepuaa.

Haxomuth 3HaueHuss OYKBEHHBIX BBIPAKCHUN TPU 3aJaHHBIX 3HAYCHUAX
NIEPEMEHHBIX.

BrimonHATs ipeoOpazoBaHus 1IEIOTO BRIPAKCHHSI B MHOTOWIEH MPUBECHUEM
MOTOOHBIX CIaraeMbIX, PACKPHITHEM CKOOOK.

BrIMmoHATE yMHOXXEHHE OJHOWICHa HAa MHOTOWIEH W MHOTOYJIeHa Ha
MHOTOWICH, TPUMEHATH (DOPMYJIIBI KBaJIpaTa CYMMBI U KBaJIpaTa Pa3HOCTH.

OcCyIIecTBIATh pa3joKEHUE MHOTOUYICHOB Ha MHOMXHUTEIH C IOMOIIBIO
BBIHECEHHS 32 CKOOKH O0IIEro MHOXKHTEIIS, TPYIITUPOBKH CJIaraeMbIX, TPUMEHECHUS
(bopMyI1 COKpAILIEHHOTO YMHOKEHUSI.

[IpumeHnsaTh mpeodpa3oBaHUsI MHOTOUYICHOB IS PENICHUS PA3IMYHBIX 3a/1a4
U3 MaTEMaTHKH, CMEKHBIX TIPEIMETOB, U3 PEATbHON MPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTEMEHEH C HATypaldbHBIMU IOKa3aTeIsIMHU IS
npeoOpa3oBaHus BBIPAKCHHI.

YpaBHeHMs U HEpaBeHCTBA



Pemars sMHENHBIE ypaBHEHHs C OJHOM IIEPEMEHHOM, NMPUMEHSs NpaBUia
Iepexo1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCWIBHOMY eMy. [IpoBepsTs, ABnsercs
JIM YUCJI0 KOPHEM YPaBHEHHS.

[TpumeHsATh rpaduueckre METObI IPU PELICHUH JIUHEUHBIX YPaBHEHUM U UX
CUCTEM.

[Tonbupate mnpuMepsl Map 4YHUCEN, SBIAIOIIUXCS PEIICHUEM JHUHEHHOTO
YPAaBHEHMUS C ABYMS IIEPEMEHHBIMMU.

CTpouTh B KOOPAMHATHON MJIIOCKOCTH rpadUK JIMHEHHOTO YpaBHEHHUS C IBYMs
NEPEMEHHBIMHU, MI0JIb3YSCh I'paUKOM, IPUBOJUTH IPUMEPHI PELIEHUS YPABHEHMUSL.

Pemate cucTemsl 1ByX JIMHEHHBIX YPaBHEHUN C IBYMsI IEPEMEHHBIMU, B TOM
yuclie rpaduyecKu.

CocTaBnsATh M pellaTh JIMHEWHOE YPaBHEHHE WJIH CHUCTEMY JIMHEHMHBIX
YPaBHEHUH M0 yCIOBHUIO 3aJa4¥, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a4y NIOJIy4ECHHBIN PE3YNIbTAT.

DyHKIUA

N300pakath Ha KOOPAMHATHOM MPSMON TOYKH, COOTBETCTBYIOIINE 3a/TaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbL, 3alIMCHIBATh YUCIOBBIE IPOMEKYTKH Ha
aJreOpanvyeckoM si3bIKe.

OtmedaTs B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpJMHATaM,
CTPOUTH rpapuKu TUHEUHBIX QyHKIUH. CTpOUTh rpaPuk GyHKIUHN Yy = [X|.

OnucelBaTh C TMOMOLIBI0 (PYHKIIMM HW3BECTHBIE 3aBUCHUMOCTH MEXIY
BEIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHME, IIEHA, KOJHUYECTBO, CTOMMOCTb,
IIPOU3BOJUTENIBHOCTb, BpeMs, 00bEM pabOTHI.

Haxoauts 3HaueHue QyHKIUU 110 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduueckuii cnocod MpPeACTaBICHUS M aHAIM3a MHPOpPMAIUH,
U3BJIEKATh U MHTEPIPETUPOBATh HHPOPMAIUIO U3 TPa(UKOB pealbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K koHmy oOyueHus B 8 kuacce OOydaroIIMHCA MOJIyYHUT CIEIYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Yucia ¥ BIYMCICHUSA

Hcnonp30BaTh HadalbHBIE IPEICTABICHUS O MHOXECTBE JEUCTBUTEIIBHBIX
YKCesl ISl CPABHEHUS, OKPYIJIEHUsI U BBIUMCICHUM, N300paxkaTh JEHCTBUTEIbHBIC
4KCJIa TOYKaMU Ha KOOPJAUHATHOM MPSAMOM.

[TpumensaTy moHATHE apU(METHUYECKOrO KBAaAPATHOTO KOPHs, HaXOAWUTH
KBaJIpaTHbIE KOPHHU, MCIOJb3YysSd MPU HEOOXOAMMOCTH KaJIbKYJSTOP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAXKEHUN, COAEPIKAIIMX KBAaApPaTHbIE KOPHH, HCIIOJIb3Ys
CBOMCTBA KOPHEM.

Hcnonp30Bath 3amucu OONBIIMX U MajbIX YUCEN C MOMOIUBIO JIECATUYHBIX
npoOeilt u creneHeit uncna 10.



Asredpanyeckue BbIPpaKeHUs

[IpumMeHATP NOHATHE CTENEHH C UEIbIM IIOKA3aTeJIeM, BBIIOIHATH
npeoOpa3oBaHus BBIPAXKEHU, COAECPIKAIIMX CTEIIEHH C LIETBIM MTOKA3aTeIeM.

BhrINoaHATh TOXKIECTBEHHBIE MPE0Opa30BaHUs PALIMOHATBLHBIX BEIPAXKEHU Ha
OCHOBE MPaBUJI JEHCTBUN HAJl MHOTOWICHAMHU U anreOpandecKuMu JpoO0sSMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[TpumensaTh mpeodpa3oBaHus BEIPAKCHUM I PEIICHUST PA3IMYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemare sMHEHBIE, KBaJpaTHbIE YPABHEHHS W PallMOHAIBHBIE YpPaBHEHMS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPAaBHEHUU C IBYMS IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIIEIOBAHUS YPABHEHUM M CUCTEM YPaBHEHUM, B
TOM YHKCJIE C TPUMEHEHUEM IpaduuecKuX NpecTaBieHuid (YyCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPABHEHUW PEIICHUS, €CIM HUMEET, TO CKOJBbKO, W
npouee).

[lepexomuTth OT cioBecHOW (OPMYIUPOBKH 3amauu K €€ anrebpandeckoi
MOJENN C IIOMOLIBIO COCTABJIECHUS YPABHEHUS WIH CHUCTEMBl YpPaBHEHHWH,
WHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a]1a4 MOJTYUYEHHBIN PE3YIIbTAaT.

[IpuMEHATH CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLICHKH, PEIIaTh
JMHEWHBIC HEPABEHCTBA C OJTHOM MEPEMEHHON M UX CUCTEMBI, 1aBaTh rpaduIECKyIO
WJUTKOCTPALIAIO MHOKECTBA PEIICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUUHA

[ToHumaTe W KCMONB30BATh (PYHKIIMOHAJILHBIE TOHATUS U SA3bIK (TEPMUHBI,
CUMBOJIMYECKHME O0O03HAYEHUS), OMpPENENsATh 3HAYEHUE (PYHKIUU IO 3HAYEHUIO
apryMeHTa, ONpeesITh CBOMCTBA (PYHKIUH MO €€ rpaduKy.

Ctpouts rpaduKu AIeMEHTApHBIX PYHKINUN BUIA:
y=k/x, y=x2, y=x3,y = x|, y = VX, OIIHCHIBATH CBONCTBA YHCIOBOH (hyHKIIUH IO
e€ rpaduky.

K koniy oOyuenus B 9 kuacce oOydarOmIMiiCS TOJYYHUT CIETYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Yucaa v BBIYUCICHUSA

CpaBHUBATH U YNIOPSAI0YMBATH PALIMOHAJIBHBIE U UPPALMOHAIIbHBIC YUCJIA.

BrinonnsaTs apudmeTnueckue 1eHCTBUS C palldOHATbHBIMUA YHCIIAMH, COYETas
YCTHBIE U MHUCHbMEHHBIE NMPHUEMBI, BBINOJHITH BBIYMCICHUS C HPPALUOHAIBHBIMU
YHCIIAMU.

HaxonuTe 3Ha4YeHUs CTENEHEN C LIEBIMU MIOKA3ATEIIIMUA U KOPHEW, BBIYUCIIATh
3HAYEHUS YHUCIOBBIX BBIPAKECHUM.

OKpyrJisIiTh JE€UCTBUTEIBHBIE YHCJA, BBINOJIHATh IPUKUAKY pE3yJbTara
BBIUHCIICHUHN, OLICHKY YMCJIOBBIX BBIPAXKEHUU.



YpaBHeHMS U HEPaBeHCTBA

Peuiats nuHeliHbIEe U KBaJIpaTHBIE YPABHEHUS, YPABHEHUS, CBOISIIIIMECS K HUM,
npocTeiiime ApoOHO-palMOHATbHbIE YPABHEHUS.

Pemlate cucrtemsl BYX JIMHEMHBIX YPAaBHEHUN C ABYMS NEPEMEHHBIMU H
CUCTEMBI JIByX YPAaBHEHHUM, B KOTOPBIX OJIHO YPaBHEHHUE HE SIBISAETCS JINHEHBIM.

Pemate TekcTOBBIE 3amaun  anreOpandecKUM CIOCOOOM C  TIOMOIIBIO
COCTaBJICHHS YPABHEHUS WJIU CUCTEMBI IByX YPaBHEHU C ABYMS IEPEMEHHBIMU.

[IpoBOAUTE MPOCTEUILINE UCCIICNOBAHUS YPABHEHUN U CUCTEM YPaBHCHUH, B
TOM YHCJIE C TPUMEHEHUEM IrpaduuecKux NpecTaBlieHuid (YyCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPABHEHUW PEIICHUS, €CIM HUMEET, TO CKOJBKO, W
npouee).

Pemiate nuHeiHbIE HEpPABEHCTBA, KBAJApPATHbIE HEPABEHCTBA, H300pakaTh
pElLIEHNE HEPABEHCTB HA YHUCJIOBOM MMPSMOW, 3alMCHIBATH PEIICHUE C MTOMOUIBIO
CHUMBOJIOB.

Pemiath  cucTeMbl  JUHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOYAIOIIME KBAJApPAaTHOE HEPABEHCTBO, M300pa)kaTh PpEIICHHE CHCTEMBbI
HEPABEHCTB HA YMCIIOBOM MPSIMOM, 3alIUCHIBATH PELIEHUE C MOMOIIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPY PENIEHUH PA3JIMYHbBIX 33]1a4.

DyHKUUHA

Pacmo3naBate (yHKIMM u3ydeHHBIX BHUAOB. [loKa3pBaTh CXEeMaTHYECKU

pacnosoxeHne Ha KOOPAUHATHOM MIIOCKOCTH rpauKoB (PYHKIMMA BUaA: y = kx, y =
kx +b,y=k/x,y=ax2 +bx +c, y=x3, y=\x, y = |x|, B 3aBHCEMOCTH OT 3HAYCHHi
KO3 UIIUEHTOB, OMUCHIBATh CBOMCTBA (DYHKIUH.

Crpouth 1 HU300pakaTh CXEMATHUUYECKU TpaQUKU KBaJAPATHUUHBIX (PYHKIIMM,
ONUCHIBATh CBOWCTBA KBaIpaTUUHBIX (PYHKIUH 10 UX rpaduxam.

Pacnio3naBathe kBajpaTHuHyIO (QYHKLHUIO 1O (HOpMyIie, MPUBOIUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 pealbHON KU3HH, (PU3UKU, TEOMETPHUH.

YuciioBbIE MOCIE10BATEILHOCTH U MIPOrPeccum

Pacnio3HaBaTh apu(p)METHUECKYIO U TEOMETPUUECKYIO IPOTPECCUU IIPU Pa3HbIX
croco0ax 3aaHusl.

BoInonHAT,  BBIYMCIEHUS C  HWCIOJb30BaHMEM (QOpMYyT nN-ro 4jaeHa
apu(MeTHYECKON U TEOMETPUYECKOM MPOrpecCcrii, CyMMBI MIEPBBIX N UJICHOB.

N300paxaTh WIEHbl IOCIEIOBAaTEILHOCTY TOYKAMHU Ha KOOPAMHATHOM
IIOCKOCTH.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuectBo yacos
Ne ni/m HanmMeHoBaHMe pa3e/ioB U TeM IPOrpaMMbl Beero Kontpoabubie IIpakTuyeckue
padoThI padoThbI
1 Yucna ¥ BeIYHUCICHUS. PalinoHanbpHEIEe YHUCIa 25 1 -
2 AnrebpanuecKue BHIPAKCHHS 27 1 -
3 VYpaBHEHUs U HEPABEHCTBA 20 1 -
4 Koopaunats! u rpadpuku. OyHKuuu 24 1 -
5 [ToBTOpEeHME M 0600IICHNE 6 2 -
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




8 KVIACC

KosmuecTBo yacos

Ne i/ HaumeHoBaHue pa3iejioB M TeM NPOrPaMMBbI Beero Kontpoabubie IIpakTHyeckmne
padoThI padoThI
1 UYucna u Beruncienus. KBagparHele KOpHU 15 - -
2 Yucna v BerunciieHus. CTeneHhb ¢ [eIbIM IOKa3aTelIeEM 7 - -
3 Anrebpandeckue BeipakeHus. KBagpaTHbIi TpéxuiieH 1 -
4 Anrebpanueckue BeipaxkeHus. AnreOpandeckas Jpoob 15 1 -
5 VYpaBHeHus u HepaBeHCTBA. KBajpaTHbIEe ypaBHEHUS 15 1 -
6 VYpaBHeHust 1 HepaBeHCTBA. CHCTEMBl YpaBHEHUN 13 - -
7 VYpaBHenus u HepaBeHCTBA. HepaBeHcTBA 12 1 -
8 Oyukiuu. OCHOBHbBIE TOHATUS - -
9 Oynkiuu. YucnoBeie PyHKITUN - -
10 [ToBTOpenue u o6o0IIEHNE -
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0




9 KJIACC

Kosaun4vecTBo 4acoB
Nen/m | HaumeHoBaHMe pa3esioOB H TeM NPOTrPaMMBbI Beero Kontpoabubie  IIpakTnyeckue
padoThI padoThI

1 Yucna u BeiuKcieHus. JleicTBUTEIbHBIC YUCTIA 9 - -
2 YpaBHEHUS U HEPABEHCTBA. Y PaBHEHUSA C OJTHOM MEPEMEHHOMN 14 1 -
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMbl YpaBHEHUH 14 1 -
4 VYpaBHeHus u HEpaBeHCTBA. HepaBeHcTBa 16 1 -
5 DyHKIUU 16 1 -
6 YucoBkle MOCIEI0BATEILHOCTH 15 1 -
7 [ToBTOpeHmE, 0000IIEHNE, CUCTEMATH3AIIMs 3HAHUHA 18 2 -

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 7 0







