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HOACHUTEJIBHASA 3AIINCKA

AnreOpa sBISETCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIETO
00pa30BaHus: OHA 00ECTIEYNBACT U3yUCHUE APYTUX AUCLIHUILIINH, KAK €CTECTBEHHO-
HAyYyHOTO, TaK M TYMAaHUTApPHOTO LMUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISt
IpOODKEHUST 00pa30BaHUs U B MOBCEAHEBHOM ku3HU. Pa3BuTne y oOyyarommxcs
HAyYHBIX TPEICTABICHUI O TPOUCXOXKACHUU M CYINIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpaXeHUsI MaTeMaTUYECKOM HAYKOM SIBIIEHUI U IPOIIECCOB B
npupoae U OOIIecTBE, PO MAaTEeMaTUYeCKOrOo MOJACIUPOBAHUS B HAyYHOM
NO3HAaHUM U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y KaueCTB MBIIUICHUS, HEOOXOIUMBIX JUIsl alanTallii B COBPEMEHHOM LU(POBOM
oOmecrtBe. M3yueHue anreOppl oOecleUMBAET pPAa3BUTHE YMEHHUS HaOIIONaTh,
CpaBHHMBATh, HAXOAWTHb 3aKOHOMEPHOCTH, TpPEOyeT KPUTHYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JEHCTBUS U BBIBOBI,
bopmynupoBath yTBep)kaeHUS. OCBOEHHE Kypca ajireOpbl 00eCIIeUnBaeT Pa3BUTHE
JOTHYECKOTO MBIIUICHUS OOYyYaloIIMUXCS: OHU HCIOJB3YIOT JACIyKTHUBHBIE U
WHIYKTUBHBIE PacCyKIeHUs, 0000IIeHIEe U KOHKPETU3aIlnio, abcTparupoBanue u
anajmoruto. OOyueHwe  anreOpe  MpeArnojiaraeT  3HAUUTENIbHBIM  O0BEM
CaMOCTOSITENIBHOM  JI€ATENbHOCTH OOYyYarolUXCs, IO3TOMY CaMOCTOSITEIbHOE
peleHue 3ajay sIBIIIeTCs peann3alueil 1esTeIbHOCTHOTO IPUHILIKIIA O0YYEeHHUS.

B cTpykType nporpamMmsl yueOHOTo Kypca «Anredpa» At OCHOBHOTO OOLIETo
00pa30BaHUs OCHOBHOE MECTO 3aHHMAIOT COJEpPKaTebHO-METOINYSCKUE JINHUU:
«Yncna W BBUHCICHUS», «ANreOpandecKkue BBIpAXCHHUS», «YpPaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxnas u3 sTux copepkKareabHO-METOAMYECKUX
JVHUH pa3BUBACTCS HA MPOTSHKEHUM TPEX JIET U3yUeHUsl Kypca, B3aUMOJIEUCTBYS C
JPYTUMH €ro JuHHUsIMU. B Xoje wu3ydeHuss ydeOHOro Kypca oOydarolumcs
NPUXOAUTCA JIOTHUECKH PacCyXJaTh, MCIOIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN
s3bIK. B cBs3M ¢ 3TUM B mporpammy y4eOHOTo Kypca «Aurebpay BKIIOYEHBI
HEKOTOpBhIE OCHOBBI JIOTHKH, TMPEACTABIECHHBIE BO BCEX OCHOBHBIX pa3ienax
MaTeMaTHIECKOT0 0Opa30BaHMS U CHOCOOCTBYIOIIME OBJIAJICHUIO OOYYArOITMMUCS
OCHOB YHHBEPCAJIBHOTO MaTeMaTUIECKOTO s3bIKa. CofepKaTeIbHOM U CTPYKTYpPHOM
OCOOEHHOCTBIO yueOHOTO Kypca «AnreOpa» SBISETCS €ro HHTErPUPOBAHHBIN
Xapakrep.

Conepxanue nuHUM «Yucrna ¥ BBIYMCICHUS» CIYXKHT OCHOBOW s
JaNbHEUIIEro M3y4eHUs] MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHUIO Y OOydaroluXcs
JIOTUYECKOTO MBIIICHUS, JOPMHUPOBAHUIO YMEHHS TIOIH30BATHCS aITOPUTMAMH, a
Tak)Ke MPUOOPETEHUIO MTPAKTUUECKIX HABBIKOB, HEOOXOIMMBIX JIJIsl TIOBCEIHEBHOM
®U3HU. Pa3BuTHE MOHATHA O YMCIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
CBSI3aHO C PALMOHAIBHBIMH M HPPALMOHANBHBIMU 4YHCIaMH, (OPMHUpPOBAHHEM



MPEACTaBIECHUN O JEHCTBUTEIHHOM YUCIIE. 3aBEPIIEHUE OCBOEHUS YUCIOBOUM TUHUU
OTHECEHO K CpeIHeEMY 00IIeMy 00pa30BaHHUIO.

Conepxanue AByX aireOpandecKux JUHUN — «AreOpandecKue BRIPKESHUS)
U «YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (OPMHPOBAHUIO Y OOYyHArOIIUXCS
MaTeMaTHYeCKOro ammapara, HeoOXOIMMOro Jig pEHIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO
o0miero obpa3zoBaHusl y4eOHBIM MaTepuan TPYINIUPYETCs] BOKPYT palOHAIbHBIX
BbIpaKeHUU. AnreOpa JAEMOHCTpUPYET 3HAYECHUE MaTEeMaTUKU Kak S3bIKa JJIs
MOCTPOEHUSI MaTEMaTUYECKUX MOJEJEH, OMUCAaHUS TMPOLECCOB U  SABICHUMN
peansHOTO MUpa. B 3a1aun 0OydeHus anreOpe BXOJAT TaKkKe JalbHEHIee pa3BUTHE
aJITOPUTMUYECKOTO MBIILJIEHUS, HEOOXOAUMOI0, B YaCTHOCTH, JJI1 OCBOEHHS Kypca
WHPOpMAaTUKK, ¥  OBJIAJICHWE HaBbIKAMM  JCAYKTHBHBIX  PAaCCYXKICHUHU.
[TpeoOpa3oBanue CHUMBOJIBHBIX (POPM CHOCOOCTBYET pa3BUTHUIO BOOOpa)KEHHUS,
CHOCOOHOCTEN K MaTEMaTHYE€CKOMY TBOPYECTBY.

Conepxanue QPyHKIIMOHAIBHO-TpadUYeCKON JIMHUU HAIEJICHO Ha MOJIyYEHUE
00yYaroIUMHCS 3HAHUM O PYHKIUAX KaK BaXKHEHIIEH MaTeMaTH4eCKOM MOJIEIH JIJIst
ONMMCAHUS U HUCCIEAOBAHMS PA3HOOOPA3HBIX MPOLECCOB U SIBICHUN B MPUPOAE U
obuiectse. M3yueHue marepuaia crnocoOCTBYET pa3BUTHIO y 00yUaIOLIUXCS YMEHUS
WCIIOJb30BAaTh PA3JIMYHbIC BBIPA3UTEIBHBIE CPEACTBA S3bIKA MATEMAaTUKH —
CIIOBECHBIC, CHMBOJHMYECKHE, Tpaduueckue, BHOCUT BKJIAI B (opMuUpOBaHHE
MpEeACTaBICHUN O PO MAaTEMATHUKHU B PA3BUTUHU LIUBUIIN3ALMH U KYJIBTYPHI.

CornacHo ydeOHOMYy TuIaHy B 7-9 Kiaccax wu3y4yaeTcs Y4eOHbBIH Kypc
«Anrebpa», KOTOPHIH BKJIIOYAET CIEAYIOIIME OCHOBHBIC pPA3/ebl COMEpIKAHMS:
«Uucna ¥ BBIYHCICHUS», «ANTeOpanvecKkue BBIPAXKEHUS», «YpaBHEHHUS U
HEPABEHCTBa», « DyHKIIUN».

Ha uzyuenue yueOHoro kypca «Anredpa» orBoaurcs 306 yacoB: B 7 kjtacce —
102 gaca (3 yaca B Henento), B 8 kiacce — 102 ygaca (3 gaca B Hezento), B 9 kiacce
— 102 gaca (3 yaca B HeeNtO).

COAEP) KAHUE OBYYEHUASA
7 KIIACC

Yuciia ¥ BBIYUCTICHUSA

JlpoOu OOBIKHOBEHHBIC M JECATUYHBIC, TIEPEXO OT OJHOW (HOPMBI 3aruCh
npobeit k gpyroi. IloHsTMe palMOHANBHOTO YHCIA, 3alKcCh, CPaBHEHUE,
YOOPSAIOYMBAHUE  PAIIMOHANBHBIX  YHCeNl. ApudMeThyeckue JeHCTBUS C
palMOHANIBHBIMU 4YHCIIaMU. PellieHue 3a1a4 M3 peaibHOM MPakTHUKW HA 4acTv, Ha
JpoOu.

CremeHb C HaTypaJbHBIM TIOKAa3aTeleM: OIpenesieHne, MpeoOpa3oBaHUe
BBIPKEHUI Ha OCHOBE OIPENENICHNUs, 3auch Oonbiux uncen. [IpomneHTsl, 3anuch



IPOLEHTOB B BUJE ApoOH U ApoOH B BUAE MPOLIEHTOB. Tpu OCHOBHBIC 33a]1aud Ha
IIPOLIEHTHI, PEIICHUE 3a7a4 U3 PEAIbHOU MPAKTUKH.

[IpuMeHeHnE TIPU3HAKOB  JECIMMOCTH, PA3J0KEHHE Ha  MHOXHUTEIU
HaTypaJIbHBIX YHCEIL.

PeanbHble  3aBUCMMOCTM, B TOM 4YHuclie @psMas U oOparHas
IPONIOPLIHOHAIBHOCTH.

Auire0OpanvecKue BbIPaKeHUst

IIepemeHHBIE, YUCIOBOE 3HAYECHUE BBIPAKEHUSA C IEPEMEHHOU. JlOIyCTUMBIE
3Ha4YeHUs nepeMeHHbIX. [IpeacTaBnenye 3aBUCUMOCTH MEXAY BEJINYMHAMU B BUJIE
¢dopmynbl. Beruncnenus no ¢popmynam. Ilpeodbpa3oBanue OyKBEHHBIX BbIpaKEHUH,
TOKJECTBEHHO pAaBHBIE BBIPAXEHMs, NpaBWia NOpeoOpa3oBaHUsl CyMM U
IIPOU3BEACHUI, MPABUJIA PACKPBITHS CKOOOK M MPUBEAEHUS MOJOOHBIX CJIaraeMbIX.

CBONCTBa CTENEHU C HATYPaJbHBIM I10Ka3aTEIIEM.

OnHowieHnsl 1 MHOrowieHsl. CteneHp MHOrowieHa. CloXKeHUe, BBIUYUTAHUE,
YMHOKEHUE MHOTOWIEHOB. POPMYIIBI COKPAIIEHHOTO YMHOKEHHUS: KBapaT CyMMBI
Y KBaApar pasHocTu. @opMyiia pa3HOCTH KBaApaToB. Pa3nokeHne MHOTOYJIEHOB Ha
MHOXHUTEIIH.

YpaBHeHMS U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YpaBHEHMs, IpaBWia MpeoOpa3oBaHMsl YypaBHEHUS,
PAaBHOCWJIBHOCTh YPABHEHU.

JIuHeliHOE ypaBHEHHE C OJHOM IEPEMEHHOM, YMCIO KOPHEH JIMHEWHOIrO
YpaBHEHMUS, pEUIEHUE JIMHEMHBIX YpaBHEHUI. COCTaBIIEHUE YPABHEHUI IO YCIOBUIO
3a7aud. PenieHne TEKCTOBBIX 3a/1a4 C IOMOIIBI0 YPABHEHUH.

JIuneiiHOe ypaBHEHHUE C JBYMs NEPEMEHHBIMU U ero rpaduk. Cucrema aByX
JMHEWHBIX YPAaBHEHMM C JBYyMS IEpEMEHHBbIMU. PelieHne cucreMm ypaBHEHUU
crocoOOM MOACTaHOBKH. [IprMephl penieHus: TEKCTOBBIX 3aa4 C MOMOILBIO CUCTEM
YPaBHEHUM.

DOyHKUIMHA

Koopaunara Touku Ha npsMon. YucnoBsle MPOMEXYTKU. PaccTosiHre MexTy
JByMsI TOYKAMU KOOPAUHATHOM MPSAMOM.

[IpsimoyronbHasi cuctemMa koopauHat, ocu Ox u Oy. Abciycca U opavHarTa
TOYKW Ha KOOPAMHATHOM TuIOoCcKOCTH. [IpuMepsl rpadmkoB, 3a1aHHBIX (OPMYITaMHU.
Urenue rpadgukoB peanbHbIX 3aBUcuMocTei. [lorstue pynkuun. ['paduk dpyHkimn.
CpoiictBa (ynkuuid. JIluneitnas Qynkuus, e€ rpaduk. I'padux dpynkmum y = |x|.
['paduueckoe perieHue JIMHEWHBIX YPABHEHUN U CUCTEM JIMHEUHBIX YPaBHEHU.

8 KUIIACC

Yucsa ¥ BbIYMCICHUSA
KBagparueiii kopenbp u3 uyucna. [loHstue 00 wuppanoHaIbLHOM YHCIIE.
JlecsaTuuHble NPUOIMKEHUST UPPALIMOHAIBHBIX uynces. CBONCTBA apu(pMETHUECKUX



KBaJIpaTHBIX KOPHEHW U WX MPUMEHEHHUE K MPeoOpa30BaHUIO YHCIOBBIX BhIPAKEHUN
Y BBIUHUCJICHUAM. J|eCTBUTEIIbHBIE YUCIIA.

CreneHb ¢ 1eabIM MTOKa3areneM 1 e€ cBoiicTBa. CTaHaapTHas 3allMCh YNCTA.

AnreOpandyeckre BhIpaKEHUSAJITeOpandecKkue BbIPaKeHu sl

KBagparHblid TPEXUIIEH, PA3JIOKEHHUE KBAIPATHOTO TPEXUWICHA HA MHOKHUTEIH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO alreOpanyeckoil poOwu.
CrnoxxeHue, BBIUUTAHHE, YMHOXEHHUE, JIeJICHUE anreOpandeckux JpoOeH.
PannonanbHbie BhIpaXKeHHUS U UX MIpeoOpa3oBaHue.

VYpaBHEeHUS U HEPABEHCTBAYPABHEHMS U HEPABEHCTBA

KBanparnoe ypaBHeHue, popmynna KOpHEH KBaJpaTHOTO ypaBHeHus. Teopema
Buera. Pemenue ypaBHEHUI, CBOOAIIMXCS K JIMHEWHBIM W KBAJPATHBIM.
[IpocrTeiimme qpoOHO-palliOHATBHBIE YPABHEHUS.

['paduueckas uHTEpIIpeTaIls YPaBHEHUN C JBYMSI IEPEMEHHBIMU U CHCTEM
JUHEWHBIX YpaBHEHUU C JABYMs NepeMEHHbIMU. [IpuMepbl penieHus CucTeM
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMHU.

PelieHne TEKCTOBBIX 3aa4 aareOpandyeckKuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOWMCTBA. HepaBEeHCTBO ¢ OMHON MEPEMEHHOM.
PaBHOCUMIIBHOCTP HEpaBEHCTB. JIMHEHWHBIE HEPABEHCTBA C OAHOM IEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OAHOUN MEPEMEHHOM.

OyHKIMNPYHKIIUA

[Tonsitue dynkiuu. O61aCTh ONpEACIICHUS U MHOXKECTBO 3HAYCHUHN (YHKITUH.
CriocoObl 3a1anust PyHKIIHIA.

I'papuk ¢ynknuu. UYrenue cpoiicTB (pyHkumu mno e€ rpaduky. IIpumepsr
rpaduKoB QPyHKIHI, OTPAKAIOIMIKUX PeaTbHbIE TPOLIECCHI.

OyHKIMY, OINUCHIBAIOIIUME TIPSAMYIHO M OOpaTHYH MPONOPIHUOHAIIBHbBIC
3aBUCUMOCTH, Ux rpadpuku. Oyukmuu y = x2, y =x3, y = VA, y=|x|. I'paduueckoe
pEIICHUE YPAaBHEHUN U CUCTEM YPABHEHUM.

9 KJITIACC

Yucna v BBIYMCICHUA

ParnmonanpHple ymucia, UppaloHajJbHble YHciia, KOHEYHbIe U OECKOHEUHbIE
JECATUYHbIE poOou. MHOXKECTBO JEHCTBUTENBHBIX YMCEN, AEHCTBUTEIbHBIC YUCIIA
KaK OECKOHEUYHBIE IECATUYHbIE IpoOr. B3aMMHO 0OIHO3HAYHOE COOTBETCTBUE MEXKTY
MHOKE€CTBOM JEUCTBUTEIBHBIX YUCEII U KOOPAUHATHOU IPSIMOM.

CpaBHEeHHME [JIEUCTBUTENIbHBIX 4HCEN, apu(PMETHYeCKue JeUCTBUS C
JNEHCTBUTEIbHBIMU YUCIIAMU.

PasMeppl 0OBEKTOB OKpYXKAIOLIEro MHpa, IMTEIBHOCTh IPOLIECCOB B
OKPYKaIOIIEM MHUpE.

[TpuOnuxkéHHOE 3HaYEHHE BEJIMYMHBI, TOYHOCTh MpUOIMkeHus. OKpyrieHue
yucell. [Ipukuaka u orieHKa pe3ynbsTaToB BIYACICHHMN.



YpaBHeHHS U HEpaBeHCTBA

JIunelinoe ypaBHEeHUE. Penenne ypaBHEHNM, CBOIAIINXCS K JINHEMHBIM.

KBagparHoe ypaBHeHue. PemieHne ypaBHEHHM, CBOAAIIMXCS K KBaJIpPaTHBIM.
bukBanparnoe ypaBHeHue. [Ipumepsl penieHus ypaBHEHUNW TPEThEU U YETBEPTOMU
CTEICHEW pa3JIOKEHUEM HA MHOKUTEIIN.

Pemenue npoOHO-pallMOHANbHBIX ypaBHEHHWI. PemeHue TEeKCTOBBIX 3aaad
anreOpandecKuM METOIOM.

VYpaBHeHUE ¢ JIByMsl MEpEeMEHHbIMU U ero rpaduk. Pemienue cuctem AByX
JIMHEWHBIX YPABHEHHM C JBYMsI ITIEpEMEHHBIMU. PellieHre cucteM IByX ypaBHEHH,
OHO W3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpoi cremneHu. [paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHNN C IByMS ITIEPEMEHHBIMHU.

PelieHne TEKCTOBBIX 3a7a4 aareOpandyecKuM CriocoOoM.

HucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Peuienue nMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOU. Pemienue cucrem
JUHEWHBIX HEPABEHCTB C OAHOW mepeMeHHoW. KBagpaTHele HepaBEeHCTBA.
['paduueckas uHTEpHpeTalusi HEPABEHCTB W CHUCTEM HEPABEHCTB C JIByMs
IIEPEMEHHBIMHU.

OyHKIMNPYHKIUHA

KBagparuunas ¢ynkuus, e€ rpaduk u cBoicrpa. [lapabona, koopauHaThI
BEPIINHBI TapaboIIbl, 0Ch CAMMETPHUH MTapadoJIbI.

Ipaduxu dyskmumii: v =kx, y =kx + b, y=k/x, y=x3, y = Vx, y = [x| , 1 ux
CBOMCTBA.

Yucnosele  mocienoBarelbHOCTUYMCIOBbIE  MOCAEAOBATEBHOCTH U
Iporpeccuu

[IoHsiTHE YHCIIOBOM IMOCIENOBATENBHOCTH. 3aJaHUE IOCIEA0BATEIBHOCTH
pEKyppeHTHOM popMysioit u PopmMyoii 7-To YJieHa.

Apudmernueckas u reoMmerpudeckas mnporpeccund. dopmynsl n-ro 4ieHa
apu(PpMETUYECKON U TEOMETPUUYECKON MPOTPECCHIA, CyMMBbI IIEPBBIX 7 YJICHOB.

N300pakeHre YICHOB apU(PMETUYECKOM U TE€OMETPUYECKOW Mporpeccui
TOYKAMHA HAa KOOPAWHATHOM MJIOCKOCTH. JIMHEHWHBIM M SKCIIOHCHIHAJIBHBIA POCT.
CoXHbI€ MPOLICHTHI.

IIJTAHUPYEMBIE PE3YJIBTATDBI OCBOEHUSA  ITPOI'PAMMBI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIET'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3VYJIBTATbBI

JInuHoCTHBIE pe3yabTaThbl OCBOCHUS TPOrPaMMbl Y4eOHOTO Kypca
«AnreOpa» XapaKkTepu3yrTCs:



1) narpuoTHYecKoe BOCIUTAHUE:

IIPOSIBJIEHUEM HMHTEpeca K NPONUIOMY M HACTOSAIIEMY POCCHMCKOU
MaTeMaTHK{, LIEHHOCTHBIM OTHOIIEHHEM K  JOCTH)KCHHSIM  POCCUUCKHX
MaTeMaTUKOB M POCCUMCKOM MareMaTUYECKOM IIKOJIBI, K HCIIONBb30BAaHUIO ITHUX
JOCTHKEHUH B IPYIMX HayKaxX U MPUKIATHBIX chepax;

2) rpaskaIaHCcKoe U IyXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

TOTOBHOCTBIO K BBIIIOJIHEHHIO OOS3aHHOCTEW IpakJJaHWHA U pEeAIU3alUU €ro
opaB, IMpPEICTAaBICHUEM O MaTreéMaTHYeCKUX OCHOBaX (YHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBJICHUH, MPOLETYp TPakJaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OIPOCHI), TOTOBHOCTBIO K OOCYXJIEHUIO ITUUECKUX MPOOIEM, CBI3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTHKEHUN HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEILHOCTH YUYEHOTO;

3) TpynoBO€ BOCIIMTAHME:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE B pEIICHUN NPAKTUYECKUX 3a7ad
MaTeMaTHYECKOM HaIlpaBICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMaTH4YECKOIrO
o0pa30oBaHusl Ha MPOTSKEHUU BCEH KU3HU JUIsl YCIEHMIHOW MpodecCHOHaTIbHOM
NEeATEIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHUW, OCO3HAaHHBIM BBIOOPOM H
HOCTPOEHUEM MHIMBUYaJIbHOU TPACKTOPUHU O0pa30BaHUs U KU3HEHHBIX TJIAHOB C
y4€TOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTENH;

4) 3cTeTH4eCcKOe BOCIUTAHME:

CHOCOOHOCTBIO K SMOIIMOHAIBHOMY W 3CTETHYECKOMY  BOCIPHUSATHIO
MaTeMaTH4YeCKUX OOBEKTOB, 3ajad, PEIIeHUH, pacCyKIEHUH, YMEHHUIO BHUJAETb
MaTeMaTHYECKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHMSA:

OpUEHTAalUMEed B JIEATEIbHOCTH HA COBPEMEHHYIO CHCTEMY Hay4yHBIX
MPEICTaBIECHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHS YEJIOBEKa, IPUPOJbI U
o0miecTBa, MOHMMAaHHWEM MaTeMaTHYeCKOM HayKM Kak cQepbl Yel0BEYeCKON
JEATEIbHOCTH, 3TAllOB €€ PAa3BUTHA W 3HAYMMOCTH JUIS Pa3BUTHs LIMBWIM3ALMHU,
OBJIAJICHUEM $I3bIKOM MATEMaTUKH U MaTeMaTHYECKOM KyJIbTYpOWl KaK CPEICTBOM
NMO3HAHUA MHpA, OBJIAJCHUEM MPOCTEUIIMMU HAaBBIKAMH HCCIEI0BATEIbCKON
NEeSATEIbHOCTH;

6) ¢usnueckoe BocnMTaHUE, (POPMHUPOBAHME KYJBTYPbI 310POBbSI H
IMOLMOHAJIBHOIO 0J1ATr0NOIyYHsI:

TOTOBHOCTBbIO TMPUMEHSITh MAaT€MaTHYECKUE 3HAHHS B MHTEPECAX CBOETO
30pOBbs,  BEIEHUS  3I0pOBOro  oOpa3a Ku3HM  (3I0pOBOE  IUTAHUE,
cOAaHCUPOBAaHHBIA pPEKUM 3aHATUH M OTIbIXa, peryisipHas Quandeckas
aKTUBHOCTH ), CQOPMHUPOBAHHOCTHIO HaBbIKA pe(PICKCUH, TPU3HAHUEM CBOETO IpaBa
Ha OIMOKY M TaKOTo K€ MpaBa APYroro 4eaoBeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHHE:

OpHEHTalMEN Ha IPUMEHEHUE MaTEMATUYECKUX 3HAHUM JUUIS pEeIEeHUs 3a/1a4 B
00JIaCTU COXPAaHHOCTU OKPYXKAIOIIEH Cpe/bl, TUIAHUPOBAHUS MOCTYIIKOB U OLIEHKH



WX BO3MOXKHBIX MTOCTICICTBUM ISl OKPYXKAIOIMIEH CPebl, 0CO3HAHNEM TTI00ATEHOTO
XapakTepa SKOJIOTMYECKUX MPoOJIeM U MyTe UX pelIeHus;

8) apanranusa K M3MEHAKINMMCH YCJIOBUSM COLUMAJIBLHOM M NPHUPOLHOM
cpeanbl:

TOTOBHOCTBIO K JIEUCTBHUSIM B YCJIOBHSIX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pPE3 MPAKTUUYECKYIO JIEITEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUTHCS Yy JPYrux Jrofei, mpuoOpeTrarb B COBMECTHOM NESITEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETECHIIUM U3 OIbITA APYTHUX;

HEOOXOIUMOCThIO B  (POPMHPOBAHMM HOBBIX 3HAHUM, B TOM YHCIE
bopMyITMpOBaTh WU, OHATHUS, TUIIOTE3bl 00 0OBEKTAX M SBJICHUSAX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(QUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, TNTAHUPOBATh CBOE pA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYID  CHUTYalldl0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTUPOBATh
MPUHUMAEMbIE PEILICHUS W JCUCTBUS, (POPMYIUpPOBAaTH U OIECHUBATh PUCKU U
MOCJENICTBYSL, OPMUPOBATH OIIBIT.

METAIIPEJAMETHBIE PE3VJIBTATHI

Ilo3naBarejibHbIE YHUBEPCAJIBbHBIC y‘leﬁﬂble )IeﬁCTBHﬂ

ba3zoBble Jloruyeckue AecTBUS:

e BBISBISITH U XapaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKU MATEeMaTUYECKUX
OOBEKTOB, TOHATUH, OTHOIIEHWH MEXIy MOHATUAMH, (OPMYIUPOBATH
OTpEeCICHUs]  TOHSATWH, YCTAHABIWMBaTh CYIISCTBCHHBI  TPHU3HAK
KJaccu(ukanuu, OCHOBaHUS JUIsi OOOOIIEHUS M CPAaBHEHUS, KPUTECPUU
MIPOBOAMMOTO aHAJIN3A;

e BOCIpPUHUMATh, (opMymHpoBaTh ©  TPEOOPa30OBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC W OTPHUIATEIbHBIC, CIWHWYHBIC, YacCTHbIC W oOIIue,
YCIIOBHBIC;

e BBISBISATH  MaTeMaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aWUMOCBSI3U |
npotuBopeurss B (akTax, JaHHBIX, HAOMIONCHHUSIX W YTBEPKICHUSX,
npeniaratb KpUTEPUH JIJIs BBIIBJICHUS 3aKOHOMEPHOCTEH M MPOTHBOPEUHIA,

e JICNIaTh BBIBOJBI C HCIIOJ30BAHMEM 3aKOHOB JIOTUKH, JCHYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOYCHUH, YMO3aKIIFOUEHUH TI0 aHAJIOTHH;

e pa3duparh JOKA3aTEIHCTBA MATEMATUYECKUX YTBEPXKICHUM (NIPSMBIE U OT
MPOTUBHOTO), MPOBOJUTH CAMOCTOATEILHO HECIOKHBIC JIOKa3aTeIbCTBA
MaTeMaTHYeCKuX (aKTOB, BBICTPAWBATh APTYMEHTAIUIO, ITPHUBOIHTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHUS;

e BBIOWpaTh CMOCOO pemieHus y4deOHOW 3ajmaur (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIIEHUS, BHIOWpPATh HaWOOJEe TOAXOMAIUNA C Yy4ETOM
CaMOCTOSITEITHHO BBIJICTIEHHBIX KPUTEPHUEB).



Bba3oBble nucciaeaoBarejbcKHe T1eHCTBUSA:

UCITIOJIB30BATh BOIPOCHI KaK MCCIEN0BATEIIbCKUN MHCTPYMEHT IO3HAHMS,
dbopMynHpoBaTh BOMPOCHI, (PHUKCHPYIOIIHE MPOTUBOPEUHE, MPOOIEMY,
CaMOCTOATENIbHO YCTAHABIMBATH MCKOMOE U JaHHOE, (QOpMUPOBATH
TUIO0TE3Y, ApTyMEHTHUPOBATh CBOIO MO3UIIMIO0, MHEHHE;

IPOBOAUTH IO CaMOCTOSITENIBHO COCTABICHHOMY IUIAaHY HECJIOMXHBIM
HKCIIEPUMEHT, HEOOJIBILIOE HCCIIEOBAHUE 110 YCTAHOBIEHUIO OCOOEHHOCTEN
MaTeMaTH4eCcKoro 00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOM;
CaMOCTOATENbHO (OPMYIHUPOBaTh 0000IIEHNS U BBIBOABI [0 Pe3yiIbraraM
MPOBEIEHHOTO HAOMIONEHUS, HCCIEIOBAaHUS, OIEHUBATh JIOCTOBEPHOCTD
MOJIYYEHHBIX PE3yIbTaToB, BBIBOJIOB U 000OIICHUI;

IPOTHO3MPOBATh BO3MOKHOE PAa3BUTHE IMPOILECCA, a TAKKE BBIJIBHIaTh
IPEIIOJIOKEHHS O €T0 Pa3BUTUHU B HOBBIX YCIOBUSIX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTAaTOYHOCTh M HM30BITOYHOCTh HWH(OpMAIMK, IaHHBIX,
HEOOXOIUMBIX JIJISl pELICHUS 3a/1a4H;

BBIOMpATh, AHAJU3UPOBaTh, CHCTEMATU3UPOBATh W HWHTEPIPETHPOBATH
MHGOPMAIUIO PA3IUYHBIX BUI0B U (POPM MPEACTABICHUS;

BbIOUpaTh (¢GopMy TpeACTaBlIeHUs HH(POpPMALMM U WILIOCTPUPOBATH
pemiaemMple 3aJayd  CXeMaMH, JAuarpaMMaMiy, HWHOW rpadukoil W HX
KOMOMHAITUSIMU,

OLICHUBaTh HAIEXHOCTh HMH(OPMALUMU MO KPUTEPUSIM, MPEITIOKESHHBIM
YUUTEJIEM WU CPOPMYIUPOBAHHBIM CAMOCTOSITENBHO.

KomMMyHMKaTHBHBbIE YyHUBEPCAJIbHbIE Y4eOHbIE HeHCTBUS:

BOCIIPUHUMATh U (POPMYJIUPOBATH CY>KJEHHUS B COOTBETCTBUU C YCIOBUAMHU
U LEJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUKY 3PEHUS
B YCTHBIX M NHUCBMEHHBIX TEKCTAX, JABaTh IMOSICHEHUS MO XOAYy PEIICHUS
3aJ1a4l, KOMMEHTHUPOBATh MOJYyYEHHBIN PE3YJIbTaT;

B X0JIe 00CYKJI€HHsI 3a]1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOI TEMBI,
npoOseMbl, peniaeMou 3a/1auu, BbICKa3bIBaTh UJIEU, HALIEJIEHHBIE HA MOUCK
pelIeHus, COIMOCTaBIATh CBOM CYXKIEHHUS C CYXKICHHUSIMH JPYTUX
YYaCTHUKOB JAMaliora, oOHapyXMBaTh pa3iU4Me€ M CXOACTBO IO3ULIUH, B
KOPPEKTHOM opMe (pOopMYIHPOBATH PA3HOITIACHS, CBOM BO3PAKECHMUS;
NPENCTaBIATh  Pe3yidbTaTbl  pelIeHusT  3aJadd,  JIKCIEPUMEHTA,
UCCJIeI0BaHUs, IPOEKTA, CAMOCTOATENbHO BBIOMPATh (hOPMAT BHICTYIUICHUS
C Y4ETOM 3a]1a4 MPE3CHTAIIUN U OCOOEHHOCTEH ayIuTOPUH;

NOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U MHIAUBUAYaIbHOM
paboThI PHU PEIICHUH YIeOHBIX MAaTEMAaTHIECKUX 33]1a4;

MIPUHUMATH LI€JIb COBMECTHOM NIESITENBHOCTH, IJIAHUPOBATh OPraHU3ALINI0
COBMECTHOM paboThl, pachpenensTh BUAbI paldOT, JOroBapUBaTHCH,



o0CyKIaTh MPOIIECC U Pe3ysIbTaT paboThl, 0000MAaTh MHEHHUST HECKOIBKUX
JIIOJICH;

¢ yJacTBOBaTh B TPymHmoBbIX Qopmax paboTel (0OCyxnaeHus, oOMeH
MHEHUSIMU, MO3TOBBIE IITYPMBbI U APYTUE), BHIIOIHATH CBOIO YacTh paOOThI
U KOOpPAMHHPOBATH CBOU JEWUCTBUSA C JPYTMMU YJ€HAMH KOMaH/bI,
OLIEHMBaTh Ka4e€CTBO CBOETO BKJaJa B OOIIMUNA MPOAYKT MO KPUTEPHUAM,
chopMyIHPOBAaHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PerynsiTuBHBIC YHUBeEpcaJibHbIE y4eOHbIE 1eiiCTBUA
Camoopranusanus:

s CaMOCTOSITEJIbHO COCTABJISATH IUIAH, aJITOPUTM PEUICHMs 3aJauu (UM €ro
4acTh), BBIOMpATh CIOCOO pElIeHHs] ¢ YYETOM HMEIOUIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATH
BapHUAHThI PEIICHU ¢ Y4ETOM HOBOI MH(YOPMALIUH.

CaMOKOHTPO/Ib, IMOLMOHAJIbHBIN HHTEJIEKT:

+ BIIAJETHh CIOCOOAMU CAMOMPOBEPKH, CAMOKOHTPOJIS MPOIlecca U pe3yibrara
peleHus: MaTeMaTHIeCKOM 3a/1a4u;

« TPEABUACTH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPH PELICHUH 331a4H,
BHOCUTbh KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HalICHHBIX OINOOK, BBISIBJICHHBIX TPYIHOCTEH;

+ OLIGHUBATh COOTBETCTBUE PE3yNbTaTa IeATEIbHOCTH MOCTABICHHOH IIeJIN 1
YCIOBUSIM, OOBSICHSTh NMPUYMHBI JOCTHKCHUS WU HETOCTHXKEHUS IENH,
HAXOJUTh OIINOKY, 1aBaTh OLEHKY NMPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 7 Kjacce OOyYarOUIUICS TMONYYUT CIEIYIONTUE
MpEAMETHBIE PE3YJIbTaThI:

Yuci1a ¥ BBIYUCTIEHUSA

BrInonaHsATh, codeTass yCTHbIE UM TUCbMEHHBIE TPUEMBI, apuPMETHUUECKUE
JEUCTBUS C PAallMOHATBLHBIMU YUCIIAMU.

Haxonuth 3HAYEHUS YWCIOBBIX BBIPAXKEHHUH, MPUMEHSATH pPazHOOOpa3HbIC
CrOCOOBl M TIPUEMBI BBIUMCIICHUS! 3HAYEHUU JAPOOHBIX BBIPAKEHUM, COIEPIKALIUX
OOBIKHOBEHHBIE U JECATHUYHBIC TPOOH.

[lepexomuTh OT OAHOM (OPMBI 3aMUCH YUCEN K JApyrod (mpeoOpa3oBHIBATH
JECATUYHYIO POOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JI€CATUYHYIO, B YaCTHOCTHU
B OCCKOHEUHYIO JACCATUYHYIO APOOB).

CpaBHUBaTh U yHIOPSII0YMBATh PallMOHAJIbHBIC YUCTIA.

OKpymsTh yucia.

BbINOAHATh MPUKUAKY U OIIEHKY pe3yjbTaTa BBIUUCICHUM, OLEHKY 3HAYEHU
YUCJTIOBBIX BBIPAKEHHUI. BBINMONHIATE AEHCTBHUS CO CTENEHSMHU C HaTypajlbHbIMU
MOKa3aTeIIsIMU.



[IpUMEHATh NPU3HAKU IEIIMMOCTH, PA3JI0KEHUE HA MHOKUTEIIA HATYPAIbHBIX
YUCEIL.

Pewmare MmpakTUKO-OPUEHTUPOBAHHBIE 3a7a4M, CBSI3aHHBIC C OTHOIIEHHUEM
BEJIMYMH, MPONOPLHOHANBHOCTBIO BEJIWYUH, IPOLIEHTAMH, HHTEPIPETHUPOBATH
pe3yNbTaThl PEMICHUS 3a1a4 C YYETOM OTrPaHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTprUBaeMbIX OOBEKTOB.

AnredOpanveckue BbIPAKEHUS

Hcnonb3oBarh aredpanyecKyto TEPMUHOIOTHIO U CUMBOJIUKY, IPUMEHSTh €€
B MIPOIIECCE OCBOCHUS yUEOHOTO MaTepuaa.

Haxonuth 3HaueHusi OYKBEHHBIX BBIPAXKECHUN MpU 3aJaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

BrinonaHsaThs npeoOpa3oBaHus 1IEI0T0 BhIpAKEHUS B MHOTOWICH IPUBEICHUEM
MOJIOOHBIX CJIAra€MbIX, PACKPBHITUEM CKOOOK.

BpINONHATE YMHOXXEHME OJHOYIECHAa HAa MHOIOYWIEH W MHOIOYICHA Ha
MHOTO4JICH, MPUMEHSATH (POPMYJIBI KBajipaTa CyMMBI U KBajipaTa pa3HOCTH.

OcymecTBIsATh Pa3ln0KCHUE MHOTOYIECHOB HA MHOXKHUTENIW C IMOMOIIBIO
BBIHECEHUS 32 CKOOKH O0IIEro MHOXKUTESI, TPYIIUPOBKHU CIaraéMbIX, IPUMEHEHUS
dbopMys COKpaIIEHHOTO YMHOKECHHUSI.

[TpumensTh mpeodpa3oBaHusi MHOTOUJICHOB ISl PEIICHUS PAa3IMYHbIX 33]1a4 U3
MAaTe€MaTUKH, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTHKH.

Hcnonb30Barh CBOWCTBA CTENEHEW C HATYpPAJIbHBIMU IOKA3aTEsIMHU IS
peoOpa3oBaHUs BBIPAKESHUM.

YpaBHeHMS U HEPABEHCTBA

Pewrare nuHElHBIE ypaBHEHUsI C OAHOM IEPEMEHHOW, NMPUMEHS NpaBHIIA
Mepexo/ia OT UCXOJHOTO YPAaBHEHHSI K paBHOCUILHOMY eMmy. [IpoBepsTh, sBIgeTCA
JIX YMCJIO KOPHEM YpPaBHEHMUSI.

[TpumensTe rpadudeckre METObI IPU PEUICHUN JTUHEHHBIX YPAaBHEHUN U UX
CUCTEM.

[logOupare mnpuUMepbl Tap YHUCEN, SBISIIOIIUXCS PEIICHUEM JMHEHHOTro
YPaBHEHUS C ABYMS IEPEMECHHBIMU.

CtpouTh B KOOPAUHATHOM TJIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHUS C IByMs
NePEeMEHHBIMH, MOJIB3YsACh TPaUKOM, IPUBOIUTH IPUMEPHI PEIICHHS YPAaBHCHHUS.

Pemate cucTeMbl IBYX JIMHEWMHBIX YPABHEHUN C IByMsI IEPEMEHHBIMU, B TOM
qucIe rpauuecKu.

CocTaBiisiTh W pemarb JUHEHHOE YPaBHEHUE WA CHUCTEMY JIMHEWHBIX
YPaBHEHUM IO YCJIOBUIO 3aJa4l, UHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a71a41 MOJIYYEHHBIN pE3yJIbTar.

DOyHKIUU

N306pakaTh Ha KOOPIAUHATHON MPSIMOM TOYKH, COOTBETCTBYIOIINE 33JaHHBIM
KOOpAWHATaM, JIy4H, OTPE3KH, NHTEPBAJIbI, 3aIIUChIBATh YNCIIOBBIE IPOMEKYTKH Ha
anreOpanvecKkoM s3bIKe.



OTmedars B KOOPAMHATHOM MJIOCKOCTH TOYKH MO 3aJaHHBIM KOOpAMHATaM,
CTPOUTH rpauKy JTUHEHHBIX (QyHKIHA. CTpouTth rpaduk QyHKIUU y = [X|.

OnuceiBaTh € TOMOIIBIO (YHKIUN H3BECTHBIE 3aBHCUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTb, BpPEMs, PACCTOSHUE, LIEHA, KOJIMYECTBO, CTOMMOCTS,
IIPOU3BOIUTEIBHOCTD, BPEMsI, 00BEM pabOTHI.

HaxonuTh 3HaueHue PyHKINU IO 3HAYCHUIO €€ apTyMEHTA.

[Tonumats rpaduuecknii cmocod MpeAcCTaBICHUS W aHamu3a HH(OpMaluu,
U3BJIEKaTh U MHTEPIPETUPOBATh MH(OPMALIUIO U3 IPAPUKOB peaabHBIX MIPOLECCOB
Y 3aBUCUMOCTEM.

K koHiy oOyueHus B 8 kiacce oOydaroIIMiCS MOJNYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YIIbTAThI:

Yucsia ¥ BbIYMCICHUS

Hcnonp30BaTh HadalbHbIE MPEICTABICHUSA O MHOXKECTBE JEHCTBUTEIBHBIX
YuCell JJIsl CPABHEHUS, OKPYIVIEHUS U BBIUMCIICHUN, N300pakaTh 1E€HCTBUTEIbHbBIC
YHUCIIa TOYKAMHU Ha KOOPAUHATHON IPSIMOM.

[IpumeHsATh TNOHATHME apU(PMETUYECKOTO KBAJIPaTHOIO KOPHSA, HAaXOAMTh
KBaJIpaTHbIE KOPHH, HCIOJNb3ysd HpH HEOOXOIUMOCTU KaJbKYJSTOP, BBINOIHITH
npeoOpa3oBaHusl BBIPAKEHUN, COAEpXKAILIMX KBaJApPAaTHbIE KOPHH, HCHOJIb3Ys
CBOWCTBA KOPHEH.

Hcnonb30Barh 3anucy OONBIIMX M MaJbIX YHCEN C MOMOILIBIO JECATUUHBIX
npo0eii u creneHelt yucna 10.

AuireOpanyecKkue BbIpaKeHUs

[IpyMeHATE MOHATHE CTENEHM C LEIbIM  II0Ka3arejaeM, BBINOJIHATH
npeoOpa3oBaHus BRIPAXKEHUMN, COAEPKAIINUX CTETIEHH C LIEJbIM [TOKa3aTEeJIEM.

BhINONHATH TOXI€CTBEHHBIE MPE0OPa30BaHUs PAlMOHANIBHBIX BBIPAKEHUHN Ha
OCHOBE MPaBHJI ACHCTBUI HaJ MHOTOWICHAMH U alireOpandecKuMH JIpOOsSMHU.

PacknanpiBarh KBaIpaTHbIM TPEXUIICH HA MHOXKHUTEIIH.

[TpumensTh npeoOpa3zoBaHMs BEIPAXKEHUN 7151 pEIICHUs Pa3IMyHbIX 3a]a4 U3
MaTEMAaTHKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON NPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

Pemate nuHelHbIEC, KBaJpaTHbIC YPaBHEHHUS W PAallMOHAJbHBIE YpaBHEHUS,
CBOJSIIIIMECS K HUM, CUCTEMBI IBYX YPABHEHUH C ABYMsI IIEPEMEHHBIMH.

[IpoBOANTH IPOCTENIINE UCCIIEIOBAHNS YPABHEHUM U CUCTEM YPABHEHUH, B
TOM YHUCJI€ C TPUMEHEHUEM TpaduuecKux MpeacTaBlIeHni (ycTaHaBIMBaTh, UMEET
JY YpaBHEHUE WJIM CUCTEMA YPaBHEHUM PEIICHMS, €CIM HMEET, TO CKOJBbKO, U
npouee).

[lepexomuTh OT cioBeCHOW (HOPMYIUPOBKU 3a7adyd K €€ anreOpandeckoit
MOJEJIIM C TIOMOIIBIO COCTABJICHUS YPaBHEHUS WM CHCTEMBl YpPaBHEHUH,
MHTEPIPETUPOBATh B COOTBETCTBUN C KOHTEKCTOM 33J1a4H MTOJIy4CHHBIN PE3YIIbTar.



[IpuMeHsTh CBOMCTBA YUCIOBBIX HEPABEHCTB /1JIS CPABHEHU S, OLICHKH, PEIaTh
JMHEHHBIC HEPABEHCTBA C OJHOM MEPEMEHHOMN M UX CHCTEMBI, JaBaTh rpa)uueCcKyIo
WJUTIOCTPALIMIO MHOKECTBA PELICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIMHA

[loHumaTrh ¥ KCHONB30BaTh (DYHKIIMOHAIbHBIC MOHATUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKUE OOO3HAUYCHMsI), OMPENCISITh 3HAUCHWE (YHKIHUHA IO 3HAYCHUIO
apryMeHTa, ONpeesITh CBOMCTBA (PyHKIINHU 1O €€ TpaduKy.

CtpouTts rpaduky eMeHTapHbIX QYHKIUI BUAA:

y=k/x, y=x2,y=x3,y = x|, y = VX, OIICHIBATH CBOICTBA YHCIOBOH PyHKINH
1o e€ rpaduxy.

K xoHmy oOydenus B 9 kiacce o0OyYaroUIuiics TMONYYHUT CIEIYIONTUE
MPEAMETHBIE PE3YIbTAThI:

Yucsia v BBIYMCJIEHUS

CpaBHUBaTh U yHIOPSIIOYMBATH PallMOHATIBLHbBIC U UPPAIIMOHATBHBIE YHCIIA.

Breinonausate apudMeTndeckue 1elCTBUS C palluOHAIBHBIMUA YUCIaMU, COYeTas
YCTHBIE U MHUCbMEHHBIE MPUEMBI, BBINOIHATH BBIUUCICHHS C UPPalMOHAJIbHBIMU
YUCJIaMHU.

HaxonuThk 3HaueHUsI cTeneHeN ¢ IeIbIMU IMOKa3aTeIs MU U KOPHEH, BEIUUCIISITh
3HAYEHUSI YUCIIOBBIX BBIPAKCHUI.

OKpyrisTh JEHUCTBUTEIBHBIE YHCIA, BBIIONHATh MNPUKHUAKY pE3YJbTara
BBIUHCIICHUN, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHMs U HEPABEHCTBA

Pemate TuHENHBIE U KBaAPATHBIC YPABHEHUS, YPaBHEHUSI, CBOASIIUECS K HUM,
npocTeiire IpoOHO-palliOHaIbHbIE YPABHEHUS.

Pewrare cucTtembl ABYX JMHEUHBIX YPAaBHEHHUM C JBYMS II€PEMEHHBIMU U
CUCTEMBI JIByX YPaBHEHHI1, B KOTOPBIX OJIHO YPABHEHUE HE SIBISICTCS JIMHEIHHBIM.

Pemate TekCTOBBIE 3aJauu  aiareOpandeckuM CIOCOOOM C  MOMOIIBIO
COCTaBJICHHS YPaBHEHUS UJIU CUCTEMBI JIBYX YPaBHEHUM C IByMs IEPEMEHHBIMU.

[IpoBOAUTH IIPOCTEUIINE UCCIIEAOBAHNS YPABHEHUNW U CUCTEM YPAaBHEHUH, B
TOM YHUCJI€ ¢ TPUMEHEHUEM TpaduuecKux MpeacTaBieHn (yCTaHABINBATh, UMEET
JY ypaBHEHUE WJIM CUCTEMa YPaBHEHWI PEILICHHS, €CIM HMEET, TO CKOJbKO, U
npouee).

Pemarb nuHelHbIE HEpPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa)kaTh
pelIeHre HEPABEHCTB HA YUCIOBOM MPSMOM, 3aMMCHIBaTh PELICHHE C MOMOIIbIO
CHUMBOJIOB.

Pematps cucTeMbI TMHEWHBIX HEPABEHCTB, CHCTEMbI HEPABEHCTB, BKIIIOYAIOIIIHE
KBaJIpaTHOE HEPABEHCTBO, N300pakaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YMCIIOBOU
NPSIMOA, 3aITUCHIBATH PEMICHHUE C MOMOILbIO CUMBOJIOB.

Hcnons30BaTh HEPABEHCTBA MPU PEUIEHUU PA3JIMYHBIX 3a]1a4.

DOyHKIUU



Pacno3naBarh (yHKIMH W3yd4eHHBIX BHIOB. [lokas3pIBaTh CXEeMaTW4YECKU
pacrooKeHne Ha KOOPAMHATHOM MIIOCKOCTH TpaduKoB PyHKIUH BUaa: y = kx, y =
kx+b,y=k/x,y =ax2 + bx + ¢,y =x3, y=VX, y = |x|, B 3aBHCHMOCTH OT 3HAYCHHii
K03 (OHUITMEHTOB, OMUCHIBATH CBOMCTBA (PYHKITHH.

Ctpouth U M300pakaTh CXEMAaTUYECKU TpaQUKU KBaJpaTUYHBIX (PyHKLUH,
OIKCHIBATh CBOMCTBA KBaIpaTUYHBIX (PYHKLUI MO UX TpaduKam.

Pacno3HaBarh KBagpaTUUHYIO (PYHKLIHIO IO (hOpMyse, IPUBOAUTH IMPUMEPHI
KBaJIpaTUYHBIX (PYHKIUN U3 peaslbHOM KU3HU, (PU3UKH, TEOMETPUH.

YuciioBbIe M0CI€10BATEILHOCTH H IIPOrPeCCH U

Pacnio3naBarh apu(pMeTHYECKYIO U TE€OMETPUUECKYIO IPOIPECCUU MTPU Pa3HBIX
criocobax 3aaHusl.

BBINIONIHATG  BBIYMCIEHHMS C  HUCIOJIb30BaHMEM (QOpMyd n-ro 4jeHa
apu(PMETUIECKON U TEOMETPUUECKON MPOTPECCHIA, CyMMBI ITEPBBIX N YICHOB.

N300paxarh wIEHbl TNOCIEAOBAaTEIbHOCTH TOYKAMHM Ha KOOPAWHATHOU
IJIOCKOCTH.

Pemarp 3amaum, CBSI3aHHBIE C YWCJIOBBIMH IIOCJIENOBAaTEIBHOCTSAMH, B TOM
YHUCIE 337a4d U3 PEANbHOW KU3HM (C MCIOJIb30BAHUEM KaJIbKYJIsATOpPa, HU(POBBIX
TEXHOJIOTUH).

TEMATHUYECKOE IIVTIAHUPOBAHHUE

7 KITACC
Kosm4ecTBo yaco JIEKTPO e
Ne  HammeHoBamme JIMYECTBO YaCOB JIEKTPOHHBI
(uudgposbie)
n/ pasgenoButem Bceer KonrTpoabnsl IIpakrudecku
o0pa3oBare/ibHbIC
n NPorpamMmbl 0 e padoThbl e padoTsl
pecypcbl
Yucna u
bu6moreka [JOK
BBIYMCIICHHUS.
1 25 1 https://m.edsoo.ru/7f415b9
PanmonanbHbIe 0
qucia -
AnreOpandecku bubmmorexa [OK
2 27 1 https://m.edsoo.ru/7f415b9
€ BhIpaXKEHUs 0
bubmoreka IIOK
VYpaBHeHus U
3 20 1 https://m.edsoo.ru/7f415b9
HEpaBEHCTBA 0
Koopaunars! u bubnuorexka HOK
4 rpadukH. 24 1 https://m.edsoo.ru/7f415b9
DOyHKIMH 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

[ToBrOpenue u

Bbu6mmoreka IIOK

5 6 1 https://m.edsoo.ru/7f415b9
00001IeHHE 0
OBIIEE
KOJIMYECTBO
102 5 0
YACOB IIO
I[TPOI'’PAMME
8 KUIIACC
KoaunyecTBo yacoB JJIeKTPOHHbIE
N2 HaumeHoBaHHMe
(uudposbie)
n/ pasgenoBuTemM Bceer KonrTpouabnbl IIpakruyecku
o0pa3oBare/ibHbIE
n NMPOrpamMmbl 0 e padoThI e padoThl
pecypchl
Yucna u
bubaunoreka [IOK
BBIYHCIICHHUS.
15 https://m.edsoo.ru/7f417af
KBanparusie 2
KOpHU B
Yucna u
BBIYMCJICHHS. bu6muoreka [IOK
2 CrteneHsb ¢ 7 https://m.edsoo.ru/7f417af
EJIBIM 8
roKasarejemM
Anrebpanuecku
but6moreka [IOK
€ BBIPOXKEHUSI.
3 N 5 1 https://m.edsoo.ru/7f417af
KBanparHslii 2
TPEXUIICH B
Anrebpanyecku
bu6muoreka [IOK
€ BBIPOKCHUS.
4 15 1 https://m.edsoo.ru/7f417af
Anrebpanyecka 2
g 1po0b B
YpaBHeHUA U
bub6moreka [IOK
HEPaBEHCTBA.
5 15 1 https://m.edsoo.ru/7f417af
KBagparusie 2
ypaBHEHUSA B
YpaBHeHuUs u
bubaunoreka [IOK
HEpaBEHCTBA.
6 13 https://m.edsoo.ru/7f417af
Cucremsbl o
yYpaBHEHUN B
YpaBHeHuU U bubmuotexa [IOK
7 HEPaBEHCTBA. 12 1 https://m.edsoo.ru/7f417af
Hepagencraa 8
OyHKIUH. bubmuotexa [IOK
8 OCHOBHBIC 5 https://m.edsoo.ru/7f417af
HOHATHUS 8



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

KOJIMYECTBO

OyHKIUH. bubmuotexa [IOK
9 Yucnosble 9 https://m.edsoo.ru/7f417af
GyHKIHHT 8
bubaunoreka [IOK
[ToBTOpeHue u
10 6 2 https://m.edsoo.ru/7f417af
00o0mienne g
OBIIEE
KOJIMYECTBO
102 6 0
YACOB IO
I[MPOT'PAMME
9 KUIACC
Ne  HamMeHoBaHme KosuvecTBo yacoB DJIeKTPOHHbIE
(uu¢posbIe)
n/ Ppa3neioB U TeEM Bcer KoHTpobH IIpakTH4yeck
oOpa3oBareJibHbIE
n NMPOrpaMMbI 0 ble padoThI ue padoThl
pecypcsl
Yucna u
bubmuoreka [IOK
BBIYUCIICHHS.
1 . 9 https://m.edsoo.ru/7f419d
JlelicTBUTENbHBIC 08
yucia o
YpaBHeHus 1
bub6moreka [IOK
HEpaBEHCTBA.
2 14 1 https://m.edsoo.ru/7f419d
VYpaBHeHus ¢ 08
OJIHOM TIEPEMEHHOU o
VYpaBHeHUd U
bu6muoreka [IOK
HEpaBEHCTBA.
3 14 1 https://m.edsoo.ru/7f419d
Cucremsl 08
YpaBHEHUU —
VYpaBHeHus u bubmuotexa [JOK
4 HEPABEHCTBA. 16 1 https://m.edsoo.ru/7f419d
Hepagencrsa 08
bubaunoreka [IOK
5 OyHKINH 16 1 https://m.edsoo.ru/7f419d
08
UucnoBbie bubaunoreka [JOK
6 ITOCJIEI0BATEIBHOC 15 1 https://m.edsoo.ru/7f419d
TH 08
[ToBTOpEHHE,
bub6moreka [IOK
000011IeHHE,
7 18 1 https://m.edsoo.ru/7f419d
CUCTEMaTH3aLIHs 08
3HAHUU o
OBIIEE
- 102 6 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

YACOB IIO
[TPOTPAMME

HOYPOYHOE IINTAHUPOBAHUE

7 KJIACC
KoanuecTBo yacoB

Ne Jara
KontpoJanb
n/ Tema ypoka Bce HELe [IpakTuyec mu3y4eH

n ro KHe padoTbl  Us
padoTsbI

Ilonsitue
paLMOHAIBHOTO 1
qucia

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBareJibHbIE

pecypchl

Apudmernaecku
€ IEHCTBHUA C
paloHaIbHBIMU
qHrcIaMu
Apudmernaeckn
€ JCUCTBHUS C
parMoHaTLHBIMA
qHUCIIaMU

Apudmernuecku
€ IeUCTBUA C
panroHalIbHBIMU
qHCcIaMu

Apudpmernuecku
€ JeICTBHA C
paloHaIbHBIMU
quclIaMu
Apudpmernuecku
€ IeUCTBUA C
palnoHaIbHBIMU
qucIaMu

CpaBHenue,
YIOpSA0YUBAHNE
paloHaIbHBIX
qucen
CpaBHeHue,
YIOPSA0UYMBAHNE
paloOHaIbHBIX
qucell

CpaBHenue,

YIOPSAOYUBAHNE




10

paIMoHaTbHBIX
qyucen

CreneHs ¢
HaTypalbHBIM
IoKa3arejeM

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
211de

11

Creness ¢
HaTypajibHbIM
oKasarejeM

bubaunoreka I[IOK
https://m.edsoo.ru/7f4
21382

12

13

CremneHns ¢
HaTypajlbHbIM
IOKa3aTeiaeM
CreneHs ¢
HaTypajibHbIM
IOKa3aTeaeM

bubaunoreka [IOK
https://m.edsoo.ru/7f4
2154¢

bubaunoreka [IOK
https://m.edsoo.ru/7f4
218be

14

15

CreneHs ¢
HaTypaJbHBIM
IOKa3aTeaeM
Pemrenune
OCHOBHBIX 3aJa4
Ha Jpodwu,
MIPOLICHTHI U3
peayibHOI
MPAKTHKU

16

17

18

Pemenue
OCHOBHBIX 3a/1a4
Ha J1po0u,
MIPOIICHTHI U3
peaibHOM
MPAKTUKHU
Pemenue
OCHOBHBIX 3a/1a4
Ha J1po0u,
MIPOLICHTHI U3
peabHOMI
MPAKTUKHU
Pemenue
OCHOBHBIX 3a7a4
Ha 1polwu,
MIPOLICHTHI U3
peabHOMI
MPaKTUKHU

19

IIpusnaku
JEIINMOCTH,
Pa3IOoXKCHUS Ha
MHOKUTENN



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be

20

HaTypaJbHbIX
qucell
[Ipu3naku
JCIIMMOCTH,
pas3IoXeHHs Ha
MHOKUTENN
HaTypaJIbHBIX
qucell

21

Peanbubie
3aBUCUMOCTH.
[Ipsimas n
oOparHas
MPOTOPIIMOHATBH
ocTU

22

23

24

PeanbHbie
3aBUCUMOCTH.
IIpsimas u
oOparHas
MPOTOPIIMOHATBH
OCTH

PeanbHbie
3aBUCUMOCTH.
[Ipsamas u
oOparHas
MPONOPLUUOHATBH
OCTH

PeanbHbie
3aBUCUMOCTH.
[Ipsimas n
oOparHast
MPONOPLUUOHATBH
OCTH

25

26

KontponbsHas
pabota o Teme
"ParnoHanbHbIie
qucia"

bykBeHHBIE
BBIPAKECHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
1feec

27

DopMyibl

28

DopMyibl

29

IIepemeHHBIE.
Jonyctumble
3HAYCHHUS
IIEPEMEHHBIX



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41feec

30

[TpeoOpaszoBanue
OyKBEHHBIX
BBIPAKCHUH,
packpbiThe
CKOOOK U
IPUBEICHHE
MOAO0OHBIX
cllaraeMbIx

bub6mmoreka [IOK
https://m.edsoo.ru/7f4
1fafa

31

[IpeobpazoBanue
OyKBEHHBIX
BBIPAKCHU,
pacKpbITHE
CKOOOK 1
MIPUBEICHHE
MOAO00HBIX
cllaraeMbIX

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
1£fd70

32

[IpeobpazoBanue
OyKBEHHBIX
BBIPAKECHU,
packpeITHe
CKOOOK U
MIpUBEICHUE
MOJO0HBIX
cllaraeMbIX

33

ITpeoOpa3oBanue
OyKBEHHBIX
BBIPAKCHU,
packpeITHe
CKOOOK U
MIpUBEICHNE
MOJO0HBIX
CcllaraeMbIxX

34

35

CsoiicTBa
CTEIEHHU C
HATypaJTbHBIM
rmokasarejeM
CsoiicTBa
CTEIIEHH C
HaTypaJbHbIM
IOKa3aTeaeM

bu6moreka [IOK
https://m.edsoo.ru/7f4
21382

bubaunoreka [IOK
https://m.edsoo.ru/7f4
2154e

36

CsoiicTBa
CTEIEHHU C
HATYpaJIbHBIM
rokasarejeM

bu6moreka [IOK
https://m.edsoo.ru/7f4
218be



https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be

bubaunoreka [IOK

37 | MHorouieHsl https://m.edsoo.ru/7f4
2276¢
bubaunoreka I[IOK
38 MHoro4neHsl https://m.edsoo.ru/7f4
22930
CrnoxeHue,
bubaunoreka I[IOK
39 DPHAMTAHHS, https://m.edsoo.ru/7f4
YMHOKEHHUE 24
MHOT'OYJICHOB
Cnoxenue,
. bub6mmoreka [IOK
40 ’ https://m.edsoo.ru/7f4
YMHOKEHUE 2ecs
MHOI'OYJIEHOB
Cnoxenue,
bu6mmoreka [IOK
41 | BPUTMTARAS, https://m.edsoo.ru/7f4
YMHOXKEHHE Vfca
MHOI'OYJIEHOB
Cnoxenue,
. bu6mmoreka [IOK
42 ’ https://m.edsoo.ru/7f4
YMHOKEHUE 23182
MHOT'OYJICHOB
Dopmyisl bubmuotexa [IOK
43 COKpAILEHHOTO https://m.edsoo.ru/7f4
YMHOXKEHUS 2432a
Dopmyisl bubmuotexa [IOK
44 COKpAILIEHHOTO https://m.edsoo.ru/7{4
YMHOXEHUS 2464a
Dopmyisl bubnuoreka [JOK
45 | COKpai€HHOTO https://m.edsoo.ru/7f4
YMHOXKEHUS 24c12
Dopmyisl bubnuotexa [IOK
46  cokxpamEHHOro https://m.edsoo.ru/7f4
YMHOKCHUSI 241d2
DopmyIsl bubnuoreka [JOK
47 | COKpam€HHOro https://m.edsoo.ru/7f4
YMHOXEHUS 251d0
Paznoxenne bubaunoreka [IOK
48 MHOTOYJICHOB Ha https://m.edsoo.ru/7f4
MHOXXHUTEIHN 23312
Paznoxenue bu6mmoreka [IOK
49 = MHOTrO4JICHOB Ha https://m.edsoo.ru/7f4
MHOXXHUTEIIHN 237fe
Paznoxenue bubaunoreka [IOK
50 = MHOro4jeHOB Ha https://m.edsoo.ru/7f4
MHOXXUTEIIN 239de



https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f4239de

51

52

Pasznoxenue
MHOTOYJICHOB Ha
MHOKHUTENN
KonTponbHas
pabota mo Teme
"AnreOpandecku
€ BbIpaxkeHus"

53

VYpaBHeHue,
MpaBuIIa
npeoOpa3oBaHus
YpaBHEHUS,
PaBHOCHUIIBHOCTD
YpaBHEHUU

54

55

56

57

58

JIuneriHoe
yYpaBHEHUE C
OIHOU
MepEMEHHOM,
pelieHue
JIMHEMHBIX
YpaBHEHUU
JIuneitHoe
ypaBHEHUE C
OTHOM
IIEPEMEHHON,
pelienue
JIMHEMHBIX
YpaBHEHUU
JIuneitHOE
YpaBHEHUE C
OoIHOU
[IEPEMEHHON,
pelienue
JIMHEMHBIX
ypaBHEHUU
Penrtenue 3amau ¢
TIOMOIIIBIO
YpaBHEHUI
Penrenue 3amau ¢
IIOMOIIIBIO
ypaBHEHUU

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
20482

bubaunoreka [IOK
https://m.edsoo.ru/7f4
2064¢e

bubaunoreka [IOK
https://m.edsoo.ru/7f4
20806

59

Pemenue 3agau ¢
MOMOIIBIO
YpaBHEHUU

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
209a0



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f4209a0

Pemenue 3anau c

bu6mmoreka [IOK

60  momomIbIO https://m.edsoo.ru/7f4
YpaBHEHUU 20e6e
Jluneitnoe
yYpaBHEHHUE C bubnuoreka [IOK
61  nByms https://m.edsoo.ru/7f4
MEPEMEHHBIMH 1 27¢32
ero rpaduk
Jluneitnoe
yYpaBHEHHUE C bubnuoreka [IOK
62 | nByms https://m.edsoo.ru/7f4
IIEPEMEHHBIMU U 27e8a
ero rpadux
Cucrema 1Byx
JIMHEHHBIX bu6mmoreka [IOK
63 = ypaBHEHHUM ¢ https://m.edsoo.ru/7f4
ABYMsI 2836¢
MepeMEHHBIMHU
Cucrema 1Byx
JIMTHEWHBIX
64 | ypaBHEHU} C
IBYMSI
MepEMEHHBIMU
Cucrema n1Byx
JIMTHEWHBIX
65 | ypaBHeHUI C
JBYMST
MepeMEHHBIMHU
Cucrema 1Byx
JIMTHEWHBIX
66 | ypaBHEHUI C
IBYMSI
NepeMEHHbIMU
bubaunoreka [IOK
Pemenne cuctem
67 — https://m.edsoo.ru/7f4
284de
bu6mmoreka [IOK
Pemenue cucrem
68 — https://m.edsoo.ru/7f4
2865a
bubaunoreka [IOK
69 Pewrerme SHCTeM https://m.edsoo.ru/7f4
ypaBHEHUM 287d6
70 Pemenue cucrem
ypaBHEHUM
71 Pemenune cucrem

YpaBHEHUU



https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f4287d6

72

KontponbpHas
pabota mo Teme

bu6mmoreka [IOK
https://m.edsoo.ru/7f4

JIunelineie 21044
ypaBHEHHUS"
bubaunoreka I[IOK
Koopnunara
73 - https://m.edsoo.ru/7f4
p 1de76
bub6mmoreka [IOK
YucoBslie
74 DOMESKVTKI https://m.edsoo.ru/7f4
POMEXYT 1dfR2
Hucnosble
75 HCJIOBBI
MIPOMEKYTKH
Paccrosinue
MEXIY ABYMs
76 = TOuKamu
KOOPJIMHATHOM
MpAMOit
Paccrosinue
MEXTY JIBYMS
77 = Toukamu
KOOpPAUHATHOU
IpsAMON
IIpssMoyronbHas
bu6moreka [IOK
cucrema
78 https://m.edsoo.ru/7f4
KOOpJIMHAT Ha
lel6e
TJIOCKOCTH
[IpssmoyronbHas
bu6moreka [IOK
cucTreMa
79 COODIHAT HA https://m.edsoo.ru/7f4
pA led2a
TTOCKOCTH
ITpumepsl
bu6mmoreka [IOK
rpaduKoB,
80 https://m.edsoo.ru/7f4
3aJIaHHBIX
1e8a8
bopmynamu
[Ipumepsr
bubaunoreka [IOK
rpaduKoB,
81 SATAHHEX https://m.edsoo.ru/7f4
A 1ed80
bopmynamu
IIpumepsl
rpaduKoB,
gy | Tpad
3aJTaHHBIX
bopmynamu
Urenue rpadukoB bubmuotexa [IOK
83  peanbHBIX https://m.edsoo.ru/7f4
3aBHCHMOCTEH lea24



https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
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88

CaoiicTBa
GbyHKIHIH, UX
0TOOpakeHue
Ha rpaduke
Urenue u
MOCTPOCHUE
rpapuKoB
byHKIHA

89

ITpumepsl
rpaduKoB
byHKIINH,
OTPaKAIOIINAX
peasbHbIe
IIPOLIECCHI

90

DyHKIUY,
OTIHCHIBAIOIIHE
IPAMYIO U
00paTHYyIO
MIPOIOPLIUOHAIH
HbIE
3aBHCHMOCTH,
ux rpaduxu

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
34bbc



https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f434bbc

91

l'unep6omna 1

92

93

l'umep6ona 1

I'padux
byHKIHH y = X?

bubaunoreka I[IOK
https://m.edsoo.ru/7f4
343e2

bubaunoreka I[IOK
https://m.edsoo.ru/7f4
34572

94

OyHKINYU Y =X,
y=x,y=Vxy
= [xl;
rpaduueckoe
pelieHue
YpPaBHEHUU U
CUCTEM
ypaBHEHUH

bub6mmoreka [IOK
https://m.edsoo.ru/7f4
34d38

95

IToBTOpEHHE
OCHOBHBIX
TOHSITUH U
METOJIOB KYPCOB
7 u 8 xJ1accos,
00o00meHme
3HaHUH /
Bcepoccuiickas
MIPOBEPOYHAS
pabota

bubaunoreka [IOK
https://m.edsoo.ru/7f4
371aa

96

Hrorosas
KOHTPOJIbHAS
pabora /
Bcepoccuiickas
MIPOBEPOYHAS
pabota

bu6moreka [IOK
https://m.edsoo.ru/7f4
34eb4

97

IToBTOpEHUE
OCHOBHEBIX

MOHATUH U

METOJIOB KYpPCOB 1
7 u 8 KJ1accos,
000011IcHHE

3HAHHUH

98

IToBTOpeHue
OCHOBHEBIX

MOHATUN U

METOJI0B KYPCOB 1
7 u 8 KI1accos,
00001IeHNE

3HaHUH

bub6mmoreka [IOK
https://m.edsoo.ru/7f4
3736¢



https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f43736c

IToBTrOpeHue
OCHOBHBIX

MOHATUU U

99 | MeTonoB KypcoB 1
7 1 8 KJ1accos,
000011eHNE

3HaHHUHI

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
37510

[ToBrOpenue
OCHOBHBIX
MOHSTUH U
100 mMeTonOB KypCOB 1
7 u 8 xJ1accos,
00001menune

3HAHUHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
376b4

IToBTOpEHHE
OCHOBHBIX
TOHSITUH U
101  mMerTonoB KypcoB 1
7 u 8 xJ1accos,
00o00meHue

3HAHUH

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
36b88

IToBTOpEHHE
OCHOBHBIX
MOHATUH U
102 meTonoB KypcoB 1
7 u 8 KI1accos,

00001IeHNE

3HAHUH
OBIIEE
KOJIMYECTBO
YACOB IIO
ITPOI'PAMME

102 6

9 KJIACC

bubmoreka [IOK
https://m.edsoo.ru/7{4
37858

Koan4yecTBo yacoB

Ko 0
Bee HTPOJIb

1 ro

T
n/ Tema ypoka Hire

padoThbI

IIpakTHyec
KHe padoThl

Jlara
H3Y4YeH
ns

DJIEKTPOHHBIE
nudposbie
oOpa3oBareJibHbIE

pecypchl

PanmonanbHbIe
YyHcna,
1 HUppaLMOHAJIBHBIE 1
YHCIa, KOHCYHBIC
1 OECKOHEYHBIE



https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858
https://m.edsoo.ru/7f437858

IECATUYHEIE
apobu
MHOXeCTBO
JIEHCTBUTEIILHBIX
YHCEI;
NEUCTBUTEIILHBIE
YHpClIa KaK
OeCKOHEUYHEIE
JIeCATUYHEIE
apobu

Bzaumno
OIHO3HAYHOE
COOTBETCTBHE
MEXIy
MHOKECTBOM
JIeHCTBUTEIBbHBIX
ypcen u
MHOXXECTBOM
TOYEK
KOOpPAUHATHOU
IpsAMON

CpaBHeHnue
JEHCTBUTEIIbHBIX
qrcel,
apupMeTHIecKue
JIEUCTBUSA C
JIEUCTBUTEIbHBIM
Y YHCIIaMU
[Tpubmmxénnoe
3HAYCHHE
BEJIMUMHBI,
TOYHOCTD
NPUOITMKEHUS

Oxkpyriienue
qUCe
Oxkpyriienne
qUCe
[Ipukunka n
OIICHKa
pe3yJIbTaToB
BBIYMCIICHUI

[Ipuxuaka u
OIleHKa

pe3ynbTaToB
BBIYHCIICHUIH




10

JIuneitHoe
ypaBHEHUE.
Pemenue
YpPaBHEHUM,
CBOJISIIIMXCS K
JIMHEHHBIM

bu6mmorek IJOK
https://m.edsoo.ru/7f4
3bf66

11

12

13

JIuneiinoe
YpaBHEHUE.
Pemenue
YpaBHEHUH,
CBOJIAILIUXCS K
JINTHEWHBIM
KBagparnoe
ypaBHEHHUE.
Pewenue
ypaBHEHUH,
CBOJAILIUXCS K
KBaIPaTHBIM
KBagparnoe
ypaBHEHUE.
Pemienue
ypaBHEHUH,
CBOJIAILIUXCS K
KBaIpaTHbIM

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
3c542

bubaunoreka [IOK
https://m.edsoo.ru/7f4
3c542

14

15

bukBanparusie
ypaBHEHUSA

buksanparusie
YpaBHEHUSA

bu6moreka [IOK
https://m.edsoo.ru/7f4
3¢3d0

bu6moreka [IOK
https://m.edsoo.ru/7f4
3¢3d0

16

ITpumepsl
peuieHus
ypaBHEHUU
TpETbEU U
4EeTBEPTON
CTCTICHEH
Pa3IoKCHUEM Ha
MHOXXHTEIN

17

IIpumepsl
peuieHus
ypaBHEHUU
TpETbEU U
4eTBEPTOU
CTCTICHEH
Pa3IoKECHUEM Ha
MHOKUTENN



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0

18

19

Pewenue
JIpOoOHO-
palMoHaIbHBIX
YpaBHEHUU
Pewenue
JIpOoOHO-
palroOHaIbHBIX
ypaBHEHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
3c9b6

bubaunoreka [IOK
https://m.edsoo.ru/7f4
3¢9b6

20

21

Pemenne
TEKCTOBBIX 33134
anredpanvecKum
METOI0M
Pemrenune
TEKCTOBBIX 3aJ1a4
anredpanvecKum
METOIOM

22

23

Pewenue
TEKCTOBBIX 33/1a4
anredpanvecKum
METOZ0M
KonTponbHas
pabora 1o Teme
"VpaBHeHuUs ¢
OJIHOM
nepeMeHHon"

24

25

VYpaBHeHuUE ¢
IBYMSI
MIEPEMEHHBIMU U
ero rpadux
VYpaBHeHue ¢
IBYMS
IIEPEMEHHBIMU U
ero rpaduk

bu6moreka [IOK
https://m.edsoo.ru/7f4
3d0b4

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
3d0b4

26

Cucrema n1Byx
JINHEMHBIX
YpPaBHEHUH ¢
IBYMSI
MIEPEMEHHBIMU U
e€ peuieHue

27

Cucrema n1Byx
JINHEMHBIX
YpaBHEHUH C
OBYMS
IIEPEMEHHBIMU U
€€ pelieHne



https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4

28

Cucrema nByx
JINHEMHBIX
YPaBHEHUH C
JIByMsI
[IEPEMEHHBIMU U
€€ pelieHne

29

30

31

Cucrema Byx
JIMHEHHBIX
YpaBHEHUH ¢
JIByMsI
MepEMEHHBIMU U
€€ pelieHne
Pemenue cuctem
JIByX YpaBHEHU,
OJIHO 13 KOTOPBIX
JIMHEHHOeE, a
ApYTroe —
BTOPOM CTENEHU
Pemenue cuctem
JIByX YpaBHEHMH,
OJTHO M3 KOTOPBIX
JIMHEHHOeE, a

APYro€ —
BTOPOM CTENEHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
3d23a

bubaunoreka [IOK
https://m.edsoo.ru/7f4
3d55a

32

Pemenue cucrem
JBYX YpaBHECHUH,
OJTHO M3 KOTOPBIX
JIMHEHHOoE, a

ApYroe —
BTOPOl CTENEHU

33

34

35

Pemenue cucrem
JByX YpaBHECHUH,
OJTHO U3 KOTOPBIX
JIMHEWHoe, a
ApYroe —
BTOPOIl CTEMEHHU
I'paduueckas
HWHTEpHIpeTanus
CUCTEMBI
YPaBHEHHUH C
JByMsI
IIEpPEMEHHBIMU
Pemenue
TEKCTOBBIX 3a7a4



https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43d55a

36

anredpanvecKkum
CII0COO0M
Pemenue
TEKCTOBBIX 3aa4
anredpanvaecKum
CII0COOOM

37

38

KontponbHas
pabora 1o Teme
"Cucremsl
ypaBHEHHUH"
Hucnosbie
HEPaBEHCTBA U UX
CBOMCTBaA

39

YucioBele
HEpPaBEHCTBA U UX
CBOIiCTBa

bub6mmoreka [IOK
https://m.edsoo.ru/7f4
3ad5a

40

JInHeliHbIC
HEPABEHCTBA C
OIHOM
MEPEMEHHOM U UX
pelieHue

bubauoreka [IOK
https://m.edsoo.ru/7f4
3af08

41

42

JInHeliHbIC
HEPABEHCTBA C
OTHOM
IIEPEMEHHOM U UX
pelienue
JInnaeiHnie
HEpPABEHCTBA C
OJHOU
MEPEMEHHOM U UX
pelienue

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
3af08

bu6moreka [IOK
https://m.edsoo.ru/7f4
3af08

43

44

Cucremsbl
JIMHEMHBIX
HEPABEHCTB C
OoIHOU
MEPEMEHHOM U UX
pelieHne
CucreMsl
JIMHEMHBIX
HEPABEHCTB C
OIHOM
IIEPEMEHHOM U UX
pelieHue

45

CucreMnl
JIMHEHHBIX



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

46

HEPaBEHCTB C
OJTHOM
IEPEMEHHOM U UX
peuieHue
KBagparusie
HEPaBEHCTBA U UX
peuieHue

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
3b098

47

48

KBagparnbie
HEpPaBEHCTBA U UX
perieHue
KBagparusie
HEPaBEHCTBA U UX
perieHue

bubaunoreka I[IOK
https://m.edsoo.ru/7f4
3b2le

bub6mmoreka [IOK
https://m.edsoo.ru/7f4
3b5Sa2

49

KBanparnbie
HEpPaBEHCTBA U UX
penieHue

50

51

52

KBanparnbie
HEpaBEHCTBA U UX
pelieHue
I'padmueckas
HHTEpIIpETALHS
HEpPaBEHCTB U
CUCTEM
HEPABEHCTB C
JBYMSI
IIEPEMEHHBIMU
I'paduueckas
MHTEpIIpEeTAIHs
HEPaBEHCTB U
CUCTEM
HEPABEHCTB C
JBYMSI
IIEpEMEHHBIMU

bubmmoreka [IOK
https://m.edsoo.ru/7f4
3b098

53

54

KontponbsHas
pabora 1o Teme
"Hepasenctsa"
KBagparnunas
byHK1M, €€
rpaduk u
CBOICTBA

bubaunoreka [IOK
https://m.edsoo.ru/7f4
396¢6

55

KBagparnunas
byHkuus, eé
rpaduk u
CBOIiCTBa

bu6moreka [IOK
https://m.edsoo.ru/7f4
39842



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f439842

56

57

58

KBagparuunas
bynkuus, eé
rpaduk u
CBOMCTBA
[Tapabona,
KOOPJIMHATHI
BEPIIHBI
mapaboJIbl, OCh
CUMMETPHUHU
napaboJTbl
[Tapabona,
KOOPIMHATHI
BEPIIIUHBI
mapadoJIbl, OCh
CUMMETPHUHU
apadoJIbI

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
399b4

bubaunoreka I[IOK
https://m.edsoo.ru/7f4
39eb4

bubauoreka [IOK
https://m.edsoo.ru/7f4
3a03a

59

[Tapabomna,
KOOPMHATHI
BEPIIHHBI
napaboIIbl, OCh
CUMMETPUHU
apadoJIbI

bubauoreka [IOK
https://m.edsoo.ru/7f4
3alac

60

61

62

[Tapabouna,
KOOPMHATHI
BEPLINHBI
napaboibl, OCh
CHMMETPHHU
napaboJIbl
[Tapa6ona,
KOOPJIMHATHI
BEPLINHbI
napaboibl, OCh
CUMMETpPUHU
napaboIbl
[Tapa6omna,
KOOPIMHATHI
BEPIIIHBI
napaboJibl, OCh
CUMMETpPUHU
napaboIbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
3a3le

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
3a526

63

I'paduxu
¢bynkumit: y = kx,
y=kx + b, y=k/x,
y=x%, y=vX, y=IX|



https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43a526

64

65

I'paduku
¢bynkumit: y = kx,
y =kx + b, y=k/x,
y=x*, y=VX, y=[X|
I'paduku
byHKIMN: y = kX,
y =kx + b, y=k/x,
y=X°, y=VX, y=[X|

66

67

I'padukn
¢bynkumit: y = kx,
y =kx + b, y=k/x,
y=x*, y=VX, y=[X|
I'padukn
byukmit: y = kx,
y =kx + b, y=k/x,
y=X’, y=VX, y=[x|

68

69

I'padukn
¢bynkmit: y = kx,
y =kx + b, y=k/x,
y=x*, y=VX, y=[X|
KonTponbHas
pabora 1o Teme
"OyHKIMN"

bubauoreka [IOK
https://m.edsoo.ru/7f4
3ab84

70

71

72

ITonsTne
YUCIIOBOM
IIOCJIEZIOBATEIIHO
CTH

3ananue
MIOCJIEZIOBATENILHO
CTH
PEKYpPpEHTHOU
bopmynoit u
¢dbopmymnoit n-ro
qJIeHa
Apudmernuecka
LY
reoMeTpuyecKas
nporpeccuu

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
RIS

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
3ebda

bubaunoreka [IOK
https://m.edsoo.ru/7f4
3ed7e

73

74

Apudmernuecka
au
reoMeTpuyecKas
porpeccuu
DopMyIibl N-TO
YJieHa
aprupMeTHIECKON

bu6moreka [IOK
https://m.edsoo.ru/7f4
313b4

bubaunoreka [IOK
https://m.edsoo.ru/7f4
3f58a



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43f58a

u
FEOMETPUYECKON
IIPOTPECCUH,
CYMMBI IEPBBIX N
YJICHOB

75

dopmyIibl N-TO
YJleHa
aprupMeTHIECKON
u
FEOMETPUYECKON
IIPOTPECCUH,
CYMMBI TIEPBBIX N
YJIEHOB

bubaunoreka I[IOK
https://m.edsoo.ru/7f4
3ef2¢

76

DopmyIibl n-T0
YJleHa
aprupMeTHIECKON
u
FEOMETPUYECKON
IIPOTPECCUH,
CYMMBI IIEPBBIX N
YJICHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
3f0c6

77

78

79

DopmyIibl n-ro
qJIeHa
apupMeTHIecKoi
u
r€OMETPUYECKON
MIPOTPECCUH,
CYMMBI NIEPBBIX N
YJICHOB
®opMyIbl N-TO
qJIeHa
apupMeTHIecKoi
u
TEOMETPUYECKON
MIPOTPECCUH,
CYMMBI NIEPBBIX N
YJICHOB
N3ob6paxenue
YJIEHOB
apupMeTHIeCcKoi
u
TEOMETPUYECKON
nporpeccui
TOYKaMU Ha

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
3f72e

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
3f8a0



https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43f8a0

80

81

KOOPIMHATHOM
IJIOCKOCTH
N3o00paxenue
YJICHOB
apudmeTnueckoit
u
F€OMETPUYECKON
nporpeccui
TOYKaMU Ha
KOOPIMHATHOU
IJIOCKOCTH
JInHeHbIN U
AKCIIOHEHIIMAIbH
BIH POCT

1

82

83

84

CI10kHBIE
MIPOLICHTHI

CioxHbIe
MIPOIICHTHI

KonTponbHas
pabota 1o Teme
"Yucnosble
MOCJIEI0BATENBHO

CTH

bubauoreka [IOK
https://m.edsoo.ru/7f4
3fe0e

bu6mmoreka [JOK
https://m.edsoo.ru/7f4
401a6

bubauoreka [IOK
https://m.edsoo.ru/7f4
40418

85

86

[ToBTOpeHue,
000011IcHNE U
CHCTEeMaTH3aIHs
3HAHUH. 3aIHCh,
CpaBHEHHE,
JIEHCTBUS C
JIEMCTBUTEIILHBIM
H YHUCJIaMH,
YHUCJIOBAs MpsAMast
[ToBTrOpeHue,
000011IeHHE U
CHCTEeMaTH3aIHs
3HAHWH.
[IpoueHTsl,
OTHOIICHMUS,
MPONOPLUHU

87

[ToBTOpEeHue,
00001IeHNe U
CUCTEMaTU3aLIHS
3HAHUM.
Okpyrenue,



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f4404f8

88

&9

npUOIKEHHE,
OIICHKA
[ToBTrOpeHue,
00001IeHNE 1
CUCTEMAaTHU3ALIUS
3HaHui. Pemenue
TEKCTOBBIX 33/1a4
aprupMeTHIECKH
M CIT0COOOM
[ToBTrOpeHue,
00001IeHNE 1
CUCTEMAaTHU3AIUS
3HaHuil. Pemenue
TEKCTOBBIX 33/1a4
apupMeTHYECKH
M CITOCOOOM
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IToBTOpEHHE,
00001IeHNE 1
CUCTEMAaTU3ALUS
3HaHuil. Pemenue
TEKCTOBBIX 3134
apruMeTHIECKH
M CHIOCOOOM

bubauoreka [IOK
https://m.edsoo.ru/7f4
43fea

91

[ToBTOpeHue,
o0o01ieHue u
cucTeMaTu3anus
3HaHUMU.
[IpeoGpa3zoBanue
anredpanvecKux
BBIPAKCHU,
JOMyCTUMBIE
3HauUEHUs

bu6moreka [IOK
https://m.edsoo.ru/7f4
441ca
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[ToBTOpEeHue,
o0o01ieHue u
CUCTEeMaTU3alus
3HaHUM.
[Ipeo6pa3zoBanue
anredpanvecKux
BBIPAKECHU,
JOMyCTUMBIE
3HAuYEHUs

bubaunoreka [IOK
https://m.edsoo.ru/7f4
44364
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[ToBTOpEeHue,
0000111eHNE U
CHCTEeMaTH3aIHs
3HAHWH.

bu6moreka [IOK
https://m.edsoo.ru/7f4
44612
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[TpeoOpaszoBanue
anredpanvecKux
BBIPAKCHUH,
JOIYCTUMBIE
3HAYCHUS

94

[ToBTrOpenue,
0000111eHNE U
CUCTEeMaTHU3alus
3HaHUM.
[TpeoOpaszoBanue
anredpanvecKux
BBIPAKECHU,
JIOITYCTHMBIE
3HAYECHUS

bubaunoreka [IOK
https://m.edsoo.ru/7f4
44a94
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IToBTOpEHHE,
0000111eHHE U
CUCTEMaTH3aLIHs
3HAHUM.
QyHKINHU:
MOCTPOCHHUE,
CBOMCTBA
M3Y4YEHHBIX

byHKIHA

bubauoreka [IOK
https://m.edsoo.ru/7f4
44c56
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[ToBTOpeHue,
00001IeHNe U
CUCTEMaTH3aLIHs
3HAHUM.
QyHKINHU:
MMOCTPOCHHE,
CBOMCTBaA
M3Y4YEHHBIX

byHKIHIA

bu6moreka [IOK
https://m.edsoo.ru/7f4
4444
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[ToBTOpEeHue,
00001IeHIE 1
CHCTEeMaTH3aIHs
3HAHWH.
OyHKINN:
MOCTPOCHHE,
CBOICTBa
H3yYEHHBIX

GbyHKIHII

bubaunoreka [IOK
https://m.edsoo.ru/7f4
4516a

98

[ToBTOpEeHue,
0000111eHNE U
CHCTEeMaTH3aIHs
3HAHWH.

bu6moreka [IOK
https://m.edsoo.ru/7f4
452¢6
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OyHKIUHU:
IIOCTPOCHHUE,
CBOMCTBA
M3YYEHHBIX

byHKITII

[ToBTrOpenue,
0000111eHNE U
CUCTEeMaTHU3alus
99 3HaHUM.
I'padmueckoe
pelieHne
YPAaBHEHUU U UX

CUCTEM

bubaunoreka I[IOK
1 https://m.edsoo.ru/7f4
45516

IToBTOpEHHE,
0000111eHHE U
CUCTEMaTU3aLIHs
100 3HaHUM.
I'padmueckoe
perieHue
YPAaBHEHUU U UX

CUCTEM

Hrorosas
101 xoHTpoOIBHAs
pabota

O6o00mmenue n
102 | cucremaru3amus
3HAHHH
OBIIEE
KOJIMYECTBO
YACOB IIO
I[TPOT'PAMME

102 6 0

IPOBEPSIEMbBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITPOT' PAMMOBI

7 KIIACC
Kon .
IIpoBepsiemble MpeAMeTHBbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOM
NMPoBePsAEMOro .
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOI0 00111eT0 00pa30oBaHusl
pe3yJbTara



https://m.edsoo.ru/7f445516
https://m.edsoo.ru/7f445516

Yucna 1 BEIYUCIIEHUS

1.1

1.2

BoinonusaTe, coueras  yCTHbIE W MHUCbMEHHBIE  MPUEMBI,
apudmernyeckre AEMCTBUS ¢ pallMOHATbHBIMU YUCIAMHU

HaxoguTh  3HaueHHMs  YMCIOBBIX  BBIPAKEHHUM,  MPUMEHATH
pa3zHooOpa3HbIe CrIOCOObI ¥ MPUEMBI BBIYUCIICHUS 3HAYCHHUM TPOOHBIX

BBIPOXEHUH, COAEPIKAIINX OOBIKHOBEHHBIE U IECATHYHBIEC IPOOH

1.3

[lepexomuth oOT omHOM (oOpMBI 3amucH  YUCeN K  JIPYrou
(mpeoOpa3oBbIBaTh  JIECATHUHYIO  JIpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JI€CATUYHYIO, B YACTHOCTH, B OECKOHEUHYIO

JNECATUYHYIO IPOOB)

1.4
1.5

CpaBHI/IBaTB " ynopsAa041BaTh paliluOHAJIbHBIC YUCIIA

OxpyrisaTh yncia

1.6

1.7

1.8

BbINonHAT NPUKUAKY W OLIEHKY pe3yJbTara BBIYMCICHUH, OLIEHKY
3HAUEHU I YMCIIOBBIX BBIPAXKEHU. BBITTOIHATE NEMCTBUS CO CTENCHAMHU
C HaTypaJIbHbIMHU [1OKa3aTeNIIMU

[IpumeHnsATh TpU3HAKK ACIMMOCTH, pa3JI0KEHHE HA MHOKHUTEIH
HaTypaJbHbIX YUCET

Pemlarb  mpakTUKO-OPHEHTUPOBAHHBIE  3aJayd,  CBSI3aHHBIE  C
OTHOIIIEHHEM BEJIMYMH, MIPONOPLIMOHATIBLHOCTHIO BEJIMYUH,
MPOLEHTaMU, HHTEPIPETUPOBATH PE3YIBTATHI PELICHUS 3a/1a4 C YUYETOM
OTPaHUYEHUM, CBSA3AHHBIX CO CBOMCTBAMM  PACCMaTpPUBAEMBIX

00BEKTOB

2.1

2.2

23

24

AnreOpanyeckue BbIpaXKeHUs

Hcnonp3oBarh anreOpanveckyr0o TEPMHUHOJIOTHIO U CHMBOJIUKY,
MIPUMEHSATH €€ B Ipoliecce OCBOCHUs y4eOHOro Marepuana

HaxonuTe 3HaueHus OyKBEHHBIX BBIPDAKEHUH MpU  3aJaHHBIX
3HAYEHMSIX IEPEMEHHBIX

BoinonHATe mpeoOpa3oBaHus 1LEJIOTO BBIPAKEHUS B MHOTOYIEH
MPUBEZCHNUEM MOOOHBIX CIaraeMbIX, PACKpBITHEM CKOOOK
BbINONMHATE YMHOXKEHHE OJTHOWIEHAa HA MHOTOWIEH U MHOTOYJIEHA Ha
MHOTOYICH, NPUMEHATh (GOpPMYIbl KBaJpara CyMMbl M KBaJpara

pasHoCTH

2.5

OCYIJ.[GCTBJ'I}ITB PAa3JI0)KCHHUEC MHOTOYJICHOB Ha MHOXKXHUTCIIN C ITIOMOILBIO
BBIHECEHHS 34 CKOOKU 06H1€FO MHOXUTCIIA, TPYIITUPOBKU ClIaracMbIX,

npUMeHEHHsI (POPMYIT COKPAIIEHHOTO YMHOKEHUS

2.6

[IpumensTh MpeoOpa3oBaHUsl MHOTOUWICHOB JIJISl PEIICHUS Pa3InYHbIX

3aJ1a4 U3 MaTeMaTHKU, CMEKHBIX [TPEIMETOB, U3 PEAIbHON MPAKTUKH




2.7

Hcnonb3oBaTh CBOMCTBA CTENEHEW € HATypPaJIbHBIMU I1OKA3aTeIsIMU

JUTSE TPe00pa30BaHUs BEIPAKCHHMA

3.1

YpaBHEHMSI U HEPABEHCTBA
Pemare JMHEVHBIE ypaBHEHHMS C OJHOM IIEPEMEHHOW, NPUMEHS
IIpaBWIa MEPEXOAA OT UCXOAHOIO YPaBHEHUS K PABHOCHWIBHOMY €MY.

[IpoBepsTs, SABIAETCS JIM YACIO KOPHEM YPAaBHEHUS

3.2

[IpumensaTh rpadguueckue METOAbl MPU PEUICHUH JTUHEHHBIX

YpaBHEHUH U UX CUCTEM

33

[TonGupats mpruMepsl ap YUCe, ABISIOIUXCS PEIICHUEM JIMHEUHOTO

YpaBHCHUA C ABYMS ICPEMCHHBIMU

3.4

3.5

3.6

CTpouTth B KOOPIMHATHOMN MJIOCKOCTU IpaUK JIMHEHHOTr0 ypaBHEHHUS C
JBYMsI TIEPEMEHHBIMHU; TOJB3YICh T'pa(UKOM, TMPUBOIUTH IMPHUMEPHI
pelLIeHNs] ypaBHEHUS

Pemars cuctemsl ByX JIMHEHHBIX YPABHEHUM C IByMsI [IEPEMEHHBIMU,
B TOM 4Hclie rpaduyecku

CocraBisTh U peuarh JMHEHHOE YpaBHEHHUE WM CUCTEMY JIMHEHHBIX
YPaBHEHUN 110 yCIOBHIO 337a4K, UHTEPIIPETUPOBATh B COOTBETCTBUH C

KOHTEKCTOM 3aJ1a4H MOJYyYEHHBIN Pe3yabTaT

4.1

Koopaunarts! u rpadpuku. @yHkuun
N300paxars Ha KOOpPAWHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIME
3alaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH, WHTEPBAJbI, 3alMCBIBATH

YHCJIOBBIC MPOMCIKYTKH HA anre6pa1/1quK0M S3BIKC

4.2

Ormeuarr B KOOp,[[HH@.THOfI INIOCKOCTU TOYKHM II0 3aJaHHBIM

KOOpAUHATam

4.3

Crpoutsb rpaduxu JuHeHHbIX QyHKuMd. CTpouTh rpapuk GyHKIUHU Y

= [x]

4.4

4.5

OnucelBath ¢ IIOMOIIBIO (I)YHKLII/Iﬁ HU3BCCTHLIC 3aBUCHUMOCTU MCKIY
BCIIMYMHaMHU: CKOPOCTb, BpPEMA, paCCTOAHUC, LEHY, KOJIUYCCTBO,
CTOUMOCTD, ITPOU3BOAUTCIILHOCTD, BPEMH, 00BEM pa60TLI

HaxonuTe 3HaueHne GyHKIMY MO 3HAYEHHIO €€ apryMeHTa

4.6

[lonumare rpaduueckuii crnoco® MpeaCTaBIeHHUS W aHAIU3a
uH(popMaIuy, U3BJIEKaTh W HHTEPNPETHPOBaTh HHPOpPMALUIO U3

rpaduKOB peajbHBIX MPOIECCOB U 3aBUCUMOCTEM

8 KUIIACC




Kon
IpoBepPsIeMOro
pe3yiabTara

1

IIpoBepsieMble MpeAMeTHBIE Pe3yJbTAThl 0CBOCHHSI OCHOBHOM
o0pa3oBare/ibHOM MPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

Yucina 1 BEIUUCIIEHUS

1.1

Hcnons3oBarh Ha4daJIbHBIC MpEaACTaBJICHUA 0 MHOXECTBE
I[GflCTBI/ITeHBHBIX Yucell 1JIs1 CPAaBHCHUA, OKPYIJICHUSA U BbI‘-IPICJIGHI/IfI,
1/1306pa>1<aTb HeﬁCTBHTeHBHBIe qucjia TOYKaMH Ha KOOp,I[HH&THOfI

psAMON

1.2

[IpumensaTh noHATHE apU(METHUYECKOTO  KBAJIpaTHOTO  KOpHS,
HaXOIUTh KBaJpaTHbIC KOPHH, HCIOIB3yd MPH HEOOXOIUMOCTH
KaIbKYJSTOP, BBIIIOJIHATH IPEOOPa30BaHUs BBIPAKEHUH, COAEPKAIINX

KBaJpaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEN

1.3

Hcrmonp30BaTh 3amucH  OOJBIIMX M MAajbIX 4YHCENT C IIOMOIIIBIO

JECATUYHBIX Ipo0eil u creneneit yucna 10

2.1

Anrebpandeckre BbIPaKECHUS
[IpuMeHATh TOHSATHE CTENEHH C IIeJIBIM IO0Ka3aTeJieM, BBITOJIHATH
peoOpa3oBaHusl BBIPAKEHUI, COAEPXKALIUX CTENEHH C IeNbIM

IIOKa3aTcJIEM

2.2

23

BBINONHATE  TOXKAECTBEHHBIE  MPEOOpa30BaHUS  pAIlMOHAIBHBIX
BBIDA)KCHMIM Ha OCHOBE IPAaBWJ JEHUCTBMM HaJ MHOTOYICHAMU H
anreOpandecKUMHM JpoOsmMu

PacknanpiBaTe KBaspaTHBIA TPEXWIEH HA MHOKHUTEIIH

24

[IpumMeHsaTh NpeoOpa3oBaHUs BBIPAKEHUN I PEIICHUS Pa3IHMYHBIX

3aaa4 U3 MaT€MaTuKu, CMCKHBIX ITPECAMETOB, U3 peaHBHOfI IMPaKTUKHU

3.1

YpaBHEHHUS U HEPABEHCTBA
Pemate sMHEVHBIE, KBaJgpaTHbBIC YpPAaBHEHHMS M palHOHAJIbHBIC
YpaBHEHUS, CBOAAIIMECS K HUM, CUCTEMBI JABYX YPaBHEHUH C IByMs

NEPEMEHHBIMU

3.2

IIpoBoguTe mpOCTEWIIME UCCIECIOBAHUA YPaBHEHUH M CHUCTEM
ypaBHEHMH, B TOM 4YHClI€ C [pPUMEHEHHEM TIpadUuyecKux
MIpEJICTaBICHUN (yCTaHABINBAaTh, UMEET JIM yPAaBHEHUE UM CHUCTEMA

YpaBHEHUH pellleHusl, €CJI UMEET, TO CKOJIbKO, U TIpouee)

33

Ilepexoquts 0T cinoBecHOM  (OpMYIHPOBKM 3agadyu K €€
anreOpandecKkoil MOJeNIN C MOMOIIBIO COCTABICHMS YPAaBHEHMS WIH
CUCTEMBl YpPaBHEHMH, MHTEPIPETUPOBATH B COOTBETCTBUU C

KOHTEKCTOM 3a/1aud MOJyYEHHBINH pe3ylbTar

34

HpI/IMeHHTB CBOMCTBA YHCIOBBIX HCPAaBCHCTB I CPaBHCHUS, OLICHKH,

pelaTh JIMHEHHbIE HEPABEHCTBA C OAHOM MEPEMEHHON U UX CUCTEMBI,




JaBaTh  TpapHUuUecKyld  WIUIIOCTPAIlMIO  MHOXKECTBA  pEIICHUH
HEpAaBEHCTBA, CUCTEMbI HEPABEHCTB
4 OyHKIUU
[lonuMare ¥ WHCHONB30BaTh (YHKIMOHAIBHBIC TOHATHS M SI3BIK
41 (TepMUHBI, CHUMBOJIMYECKHE OOO3HAUEHUs), ONpPENeNATh 3HaueHHUe
' (GYHKIMY 110 3HAYCHUIO apTyMEHTA, OIPE/IeIIsATh CBOWCTBA (DYHKIIMH I10
e€ rpaduxy
Ctpoutb rpaduku 37eMEeHTapHBIX (PYHKIHHA BUAA:
42 d
kix
, ¥y =X?, y = X*, y = [X|, OIMCBIBaTh CBOWCTBA YUCIOBOH (PYHKIHH IO €&
rpaguxy
9 KJIACC
Kon .
IIpoBepsieMble MpeIMeTHbIE Pe3yJabTaThl 0CBOEHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/ibHOM MPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJibTara
1 UYucna v BBIYUCIICHUS
. CpaBHMBaTh M YNOPSAJOUYMBATH pAIlMOHAIBHBIE U HMPpPALMOHATbHbIE
' qucia
BemonssaTe apudmMernaeckne IeicTBUS ¢ palnOHAIHHBIMHI YHCITaAMH,
1.2 codeTasi yCTHbIC M MMUCbMEHHBIE TIPUEMBI, BBITIOJIHITH BBIYHCICHUS C
UppaloHAIbHBIMU YHCIaMHU
3 Haxoauth 3HaueHust CTENeHeH C LeJIbIMU MOKa3aTesiIMU U KOpHEM,
' BBIUUCIISATh 3HAYCHUS YHCIIOBBIX BBIPAKCHUN
14 OKpyTIIsATh IEHCTBUTENBHBIC YHCIIA, BBITOTHATH MPUKHUIIKY PE3yabTaTa
. BBIYMCIICHHH, OLIEHKY YK CIIOBBIX BBIPAXKEHUN
2 VYpaBHEHUS U HEpPAaBEHCTBA
)1 Periats nuHeHbIe U KBaJIpaTHBIE YPAaBHEHUS, yPABHEHUS1, CBOASIIINECS
. K HUM, [IPOCTEeHIINE TPpOOHO-palHOHAILHBIC YPABHEHUS




2.2

Pemars cucTeMsl ABYX JTUHEHHBIX YPAaBHEHUU C ABYMs IEPEMEHHBIMU
U CHCTEMBI JBYX YPAaBHEHUH, B KOTOPHIX OHO YPABHEHUE HE SBISACTCS

JIMHEUHBIM

23

24

2.5

2.6

2.7

Pemars TekcTOBBIE 3a7a4u aireOpandeckuM CIOCOOOM € MOMOUIbIO
COCTABJICHUSI YPABHEHMs WJIH CHCTEMBbI IBYX YPaBHEHUH C IByMs
[IEpEMEHHBIMU

[IpoBoguTe mpOCTEHIINE UCCIEIOBAHUA YPAaBHEHUH M CHCTEM
YpaBHEHMH, B TOM UHCIE€ C TNPUMEHEHHEM TIpadUuecKux
IpeJCTaBIeHUH (HalpuMep, yCTaHaBJINBaTh, UMEET JIM YpaBHEHHE WU
CUCTEMa YpaBHEHUH PELLEHUs], €CIIU UMEET, TO CKOJIBKO)

Pemare  sMHEVHBIE  HEpPaBEHCTBA, KBAJpaTHbIE  HEPABEHCTBA,
n300pakaTh pelieHue HepaBeHCTB Ha YUCIOBOM MPSIMOIi, 3aKChIBaTh
pELIeHNE C IOMOIIBIO CUMBOJIOB

Pemare cucTeMbl JIMHEWHBIX HEPABEHCTB, CHUCTEMBbl HEPAaBEHCTB,
BKJIIOYAIOIIME KBAJApPaTHOE HEPAaBEHCTBO, H300pakarb peELICHUE
CHUCTEMbI HEPABEHCTB HA YMCJIOBOM IPSIMOM, 3allUCHIBATh PELICHUE C
IIOMOLIBIO CUMBOJIOB

Hcnons30BaTh HEPABEHCTBA IIPU PELIEHUM PA3JIMYHBIX 3a7a4

OyHKIUU

3.1

Pacno3naBarb  QyHKIMH ~ U3y4eHHbIX  BUAOB.  [loka3bIBaTh
CXEMAaTHYECKU PaCcIOIOKeHHE Ha KOOPMHATHOM MJI0CKOCTH Ipa)uKoB
¢byukuuii Buna: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT

3HaYeHUH K03(PPUIMEHTOB, ONUCHIBATh CBOMCTBA (DYHKIIHUM

3.2

33

34

Iloka3plBaTh CXEMaTHMYECKH pPAcIOIOKEHHE Ha  KOOPJMHATHOMN
IUIOCKOCTH TpadukoB QyHKIMHE Buga y = VX, y = |X| U onHchIBaTh
cBOMcTBa (DYyHKITHI

Crpouts u wu300pakaTb CXeMaTHUeCKH TpaUKu KBaJIpaTHUHBIX
(GyHKUMH, OMMUCHIBaTH CBOMCTBA KBAaJPAaTUYHBIX (QYHKIUH MO HX
rpadukam

Pacnio3naBarpe kBampatnuHyto (QyHKIHIO 1O (GOpMyse, TPHUBOIUTH
MpUMEPHl KBAaJPaTHYHBIX (QYHKIUH W3 peaNbHOW JKW3HHW, (DU3HKH,

reoMeTpun

Apudmernueckast 1 reoMeTpHUECKasi IPOTrPecCuu

4.1

Pacrnio3HaBath apuMeTHIECKYIO i TEOMETPHUECKYIO IIPOTPECCUU TIPH

pa3HBIX crioco0ax 3aaaHus




BEBIOHATE BBIYUCICHUS C HCIOJIb30BAaHHEM (bOpMy.H n-ro 4JCHa

4.2 apu(METHUECKON U TeOMETPUUYECKON MpPOrpeccuid, CyMMBbI NEPBBIX N
4JICHOB
13 N300pakaTh 4ieHbl MOCIEJ0BATEIbHOCTH TOYKAMU HA KOOPJUHATHON
' IJIOCKOCTH
Pemarp 3amauu, cBsI3aHHBIE C YHCJIOBBIMH MOCJIEN0BATEILHOCTSIMH, B
4.4 TOM 4YHCJI€ 3aJadyd M3 pPEaJbHON JKU3HM (C HCIOJIb30BaAaHUEM

KaJbKYJIATOPa, HU(POBBIX TEXHOIOTHI)

ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
1 Yucna ¥ BBIYUCIICHUS
JlpoOu OOBIKHOBEHHBIE W JIECSITUYHBIC, MEPEXO] OT OAHON (OPMBI 3aIHCH
1.1 npoGeil k napyroil. IloHsATHE pallMOHAIBHOIO YHUCIA, 3alUCh, CpaBHEHHE,
YHOPSAA0YMBAHHUE PALIMOHATIBHBIX YUCEI

- Apudmernueckre AeHCTBUS C pallMOHAIILHBIMU YKCIaMu. Pemenue 3ana4 u3
' peanbHOM NPaKTUKK Ha YacTH, Ha IpoOHU

13 CreneHp ¢ HaTypajJbHBIM IIOKa3aTelieM: OIlpeJesieHre, peoOpa3oBaHue
' BBIPAKCHHUI Ha OCHOBE ONPEENIEHUs, 3a1IUCh OOJIBIINX YHCEN

14 ITporeHTsl, 3anKCch MPOLIEHTOB B BUE APOOH U JpoOu B BUAE MPOLIEHTOB. Tpu
' OCHOBHBI€ 33/1a41 Ha IPOLEHTHI, pELICHHE 3a/1a4 U3 pealbHON MPaKTUKU

s [IpumeHeHMe TNPU3HAKOB  JIE€IMMOCTH, DPA3JIOKEHHE Ha  MHOMKUTENIN
' HaTypaJIbHbIX YHCEI

L6 PeanbHple  3aBHCMMOCTH, B TOM Uucle TpsMas M oOparHas
' MIPOMOPLIMOHAIBHOCTH
2 Anrebpanueckue BbIpaKEHHS

"1 [IepemeHHBIE, YMCIIOBOE 3HAYEHHNE BBIPAXKEHHUSI C IEPEMEHHOM. JlonmycThMbIe
' 3HAYEHUs] IEPEMEHHBIX

55 [IpencraBieHne 3aBUCUMOCTH MEXAYy BEJIMYMHAMH B BHAE (HOPMYIIBL
' Brruucnienus no gpopmynam

53 IIpeoOpa3oBanne  OyKBEHHBIX  BBIPDAKCHMH, TOXKIECTBEHHO  paBHbIE
' BBIPAKECHUS




24 CBolicTBa CTENEHU C HATypaJIbHBIM I10KA3aTeIeM

5 s OpnHounensl 1 MHOrowieHsl. CreneHb MHOrowieHa. CioxeHue, BbIUUTaHUE,
' YMHO>XCHHE MHOTOWJIEHOB

"6 @DopMyIibl COKPAIIEHHOTO YMHOXKEHUS: KBAJApaT CyMMbl U KBaJpaT pa3HOCTH.
' dopmyia pa3sHOCTH KBaaparoB. Pa3nokeHne MHOrO4JI€HOB Ha MHOXKUTEIIN
3 VYpaBHeHUs

11 VYpaBHeHHe, KOpPEHb YpaBHEHMs, IpaBuWiIa NpeoOpa3oBaHMs YypaBHEHUS,
' PAaBHOCHUIIBHOCTb YPaBHEHUM

12 JluHeitHOe ypaBHEHHE C OAHOM NEPEMEHHOM, YMCIO KOpPHEH JUHEUHOro
' YPaBHEHUs, PEIICHUE JINHEWHBIX YPaBHEHUN

13 CocraBneHue ypaBHEHUH 10 YCIIOBUIO 3aJauu. Pelmenne TeKCTOBBIX 3a1ad C
' MOMOUIBIO YPABHEHUI

34 JIuHeltHOE ypaBHEHUE C JBYMsI IEPEMEHHBIMU U €ro rpaduk

Cucrema AByX JIMHEHWHBIX YpaBHEHHUH C JIByMsl I€peMeHHbIMH. PemieHue
3.5 CHCTEM ypaBHEHHH criocoOoM nojcTaHOBKU. [IprMepsl pereHus: TeKCTOBBIX
3a/1a4 C IMOMOIIBI0 CUCTEM YPaBHEHUI

4 Koopnunars! u rpaguku. OyHKIun

4.1 Koopaunara Touku Ha npssmMoin

4o YucnoBsle MPOMEXYTKH. PaccTosHuEe MeXAy ByMs TOYKaMU KOOPAMHATHOU
' psAMOI

43 [TpsimoyronbHas cuctema kKoopauHat, ocu Ox u Oy. Alcuucca U opauHara
' TOYKH Ha KOOPJMHATHOM MJIOCKOCTH

44 ITpumeps! rpaduxoB, 3amaHHbIX (hopmyrnamu. UrteHue rpadukoB peabHbIX
' 3aBUCUMOCTEN

4.5 [Tonarue Qynxuuu. I'paduk Gpynkun. CoiicTBa GyHKIUI

4.6 Jluneitnasa ¢pynkuus, e€ rpaduk. I'papuk pynkuun y = [x|

47 I'paduueckoe pemieHue JUHEWHBIX YpaBHEHUH M CHUCTEM JIMHEWHBIX
' YpaBHEHUU

8 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1

1.1

Uucna 1 BBIYUCIICHUS
KBanparupiii kopeHb u3 uucina. [loHstue 00 uppanuoOHATIBLHOM YHCIIE.

JlecsiTUYHbBIC TPUONTMKEHUS UPPALMOHATIBHBIX YHCE




CpoiicTBa apu(PMETHUYECKHX KBaJpaTHBIX KOPHEH M MX NPUMEHEHHE K
1.2 peoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUHN U BBIUMCICHUSIM. [[eHCTBUTEIILHBIC
qucia
1.3 Crenenb ¢ LeNBIM MOKa3aTesneM u e€ cBorcTBa. CTaHaapTHas 3alKuCh YnCiia
2 AnreOpandeckue BhIpaKEHUS
2.1 KBagparHblil TpEXUIIEH, pa3JIoKEHUE KBAPATHOIO TPEXUIICHA HA MHOKUATEIN
2.2 AnrebOpaundeckas 1po0b. OCHOBHOE CBOMCTBO ayireOpandecKor Apoou
2.3 CrnoxeHwne, BEIUMTAHUE, YMHOXKCHHE, ICTICHUE alTeOpandecKux Apoodei
2.4 PanmionansHbIe BEIpKEHUS U UX TIPeOOpa3oBaHue
3 VYpaBHEHMSI U HEPABEHCTBA
11 KBanparHoe ypaBHeHMe, popMysa KOpHEH KBaApaTHOro ypaBHeHus. Teopema
' Buera
3.2 Pemenue ypaBHeHM, CBOOAIIMXCS K JIMHEUHBIM U KBaIPaTHBIM
33 [IpocTeitmue 1poOHO-paIIMOHAIbHBIC YPABHEHUS
I'padmueckas uHTEpHpeTalys YpaBHEHUH C AByMs NEPEMEHHBIMU U CUCTEM
34 JIMHEWHBIX YPaBHEHUH C IBYyMs NepeMeHHbIMU. [IprMepsl pemenus cucreM
HEJIMHEHHBIX YpaBHEHUH C BYMsI IEPEMEHHBIMU
3.5 Pemenne TekcTOBBIX 3a/1a4 aIredpandecKuM crocoooM
3.6 YucnoBble HEPABEHCTBA U UX CBOICTBA
3.7 HepaBeHcTBO ¢ 071HOM TIEpeMEHHOM
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIuHelHbIe HEpAaBEHCTBA C OJIHOM NMepeMeHHON
3.10 CurcreMbl TMHENHBIX HEPABEHCTB C OJHOW NEPEMEHHOMN
4 OyHKIIUU
il [Tonsarue pynkuuu. O0nacTh onpeesIeHus] | MHOKECTBO 3HAYEHUH (DYHKIINH.
' CrniocoObI 3a1anus QyHKIUN
4.2 I'paduk ¢pynkuuu. UreHne cBOWCTB GYHKIUH 110 €€ TpapuKy
43 [Ipumeps! rpadukoB GyHKIHHI, OTpa)xaroMX peaabHbIe MPOLECCHI
44 @OyHKIUM, ONHUCHIBAIOUIME TPSIMYI0 U OOpaTHyIO MpPOMOPIHMOHAIbHBIE
. 3aBUCHUMOCTH, X TpaduKu
4.5 @yHKIMH y =x7, y = X7
4.6 Oyukuuu y = [x, y = |x|
4.7 I'padmueckoe pelieHre ypaBHEHUN U CUCTEM YpaBHEHHUN
9 KJIACC
‘ Kon ‘ IIpoBepsieMblii 3JIEMEHT COAEPKAHMS




Yucna 1 BEIUMCIIEHUS

1.1

ParionanbHbIe Ywca, WppalMOHATBHBIE YHWCIA, KOHEYHBIE U OECKOHEUHBIE
JECSITUYHBIC IPOOH
MHOX€ECTBO IEHCTBUTENBHBIX YUCEIL, ASHCTBUTENLHBIE YKCIIA KAK OECKOHEUYHBIE

JCCATHYHBIC I[pO6I/I. Bzaumno OJHO3HAYHOEC COOTBECTCTBHUEC MCKAY MHOXCECTBOM

b2 JEHUCTBUTENBHBIX YUCEN U KOOPAUHATHOMU NpsiMoil. CpaBHEHUE NEMCTBUTEIbHBIX
qucell
1.3 Apubdmernieckue TeHCTBUS C ICHCTBUTEIHHBIMU YHUCITAMH
W3mepenus, npuOnmxeHus, oueHkd. PasMepbl 0ObEKTOB OKpYXKaroIlero Mupa,
L4 JUINTEIBHOCTh IPOLECCOB B OKpyxkatoiiem mupe. [IpubmmkéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOmmxkenus. Oxpyrmienue yncen. [Ipukuaka u oneHka
pe3ybTaToB BHIYUCICHUI
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 YpaBHEHHUs ¢ OTHOM NIEPEMEHHOU
2.2 JIunelinoe ypaBHeHue. Pelienne ypaBHeHUH, CBOAALIUXCS K JIMHEUHBIM
23 KBanparnoe ypaBHeHue. Pernienre ypaBHeHUMH, CBOASAIINUXCS K KBAJPaTHBIM
4 buxBagparHoe ypaBHeHue. IIpumepbl pelieHUs ypaBHEHUH TpeTbeW W
' YETBEPTOM CTEIIEHEN Pa3I0KEHNEM Ha MHOKHUTEIIN
2.5 Pemenue 1poOHO-paliiOHANIbHBIX YpaBHEHUH
2.6 Cucrembl ypaBHEHU
2.7 VYpaBHeHHeE ¢ IByMs IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenne cucreM AByX JIMHEHHBIX YPAaBHEHUH C IBYyMs IIEPEMEHHBIMHU
20 Pemenne cuctem OByX ypaBHEHMH, OJHO M3 KOTOPBIX JIMHEHHOE, a Apyroe —
' BTOPOM CTENEHU
2.10 I'padmueckas uHTEpHpeTalUs CUCTEMB] YPaBHEHUHN C IBYMS IEPEMEHHBIMU
2.11 Pemenne TekcTOBBIX 3a/1a4 anredpanyeckuM criocoOom
2.12 UucioBble HEPABEHCTBA U UX CBOWCTBA
2.13 Pemenne nTMHENHBIX HEPABEHCTB C OJTHOM NIEPEMEHHOMN
2.14 Pemenne cucreM JTMHENHBIX HEPABEHCTB C OJHOM NIEPEMEHHOMN
2.15 KBagparHbie HepaBeHCTBa
516 I'padmueckass mHTEpHpeTalMss HEPABEHCTB M CHUCTEM HEPABEHCTB C JIByMs
. MIepeMEHHBIMU
3 OyHKIMH
31 KBagparnunas ¢ynkums, e€ rpadux u cpoiictBa. [lapabosa, koopauHaTHI
' BEPIINHBI TapadoiIbl, 0Ch CHUMMETPUHU TTapadoIIbl
3.2 I'paduku Gynkmuit y=kx, y=kx+b un ux cBoricTBa
33 I'paduku bynkumit y=k/x, y = x*u ux cBoiicTBa




34 I'paduku GyHKIHMI , 1 UX CBOMCTBA
4 YucnoBble OCIEN0BATENbHOCTH

41 Omnpenenenre u ciocoObl 3aJjaHus YMCIOBBIX MOCIEN0BATENbHOCTEN. 3aganue
' MOCJICZIOBATEILHOCTH PEKYPPEHTHOM (hopMysol u GopMyIoH n-ro dieHa

42 Apudmernueckas mnporpeccus. Dopmyiabl n-ro  uieHa apupMETHUECKOi
' IIPOrPECCUH, CYMMBI IIEPBBIX 7 YICHOB

43 l'eomerpuueckas mporpeccus. DopMmynbl 7-r0  4ieHa TE€OMETPUUECKOM
' IIPOrPECCUH, CYMMBI IIEPBBIX 7 YICHOB

44 N3o0pakeHne WICHOB apu(PMETHYECKOM W TIE€OMETPUYECKON MpOTrpeccuid
' TOYKAMM Ha KOOPJIAMHATHOW INTIOCKOCTH. JINHEWHBIN U SKCIIOHEHIUAIbHBIA POCT

4.5 Cl1oHBIE TPOLICHTHI

IPOBEPSIEMBIE HA OI'D [I0O MATEMATUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJIbHOMN
IMPOT'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3BOBAHUS

Kon IIpoBepsieMble TpeGoOBaHMS K NPeAMETHBIM pe3y/ibTaTaM
NpoBepPSIEMOro OCBOEHHS1 OCHOBHOI1 00pa3oBaTe/IbHON NMPOrpaMMbl OCHOBHOI'O
TpeOoBaHus o0mero oopaszoBanust Ha ocHoBe PI'OC

YMeHHe OmnepupoBarb IOHATUAMHU: MHOXKECTBO, ITOIAMHOXECTBO,
orepaly Hajl MHO)KECTBaMU; YMEHHE OIepUpPOBaTh MOHATUSAMU: Ipad,
CBSI3HBINA Tpad, JepeBo, LUKI, NMPUMEHATh UX NpPU PELICHUU 3ajad;
YMEHHUE HCIOJIb30BaTh rpauueckoe MPeCTaBICHUE MHOXKECTB IS
ONMCAHUS peajbHBIX IPOLECCOB U SIBICHUM, NIPU PELICHUM 3a7ad U3

JPYTUX Y4eOHBIX MPEIMETOB

YMmenue OIICPpHUPOBATHL MMOHATHUAMU: OIPCACIICHUEC, aKCHUOMA, TCOpPEMaA,
A0Ka3arcjibCTBO, YMCHHUC PACIIO3HABAaTb HWCTUHHBIC W JIOXKHBIC
BBICKA3bIBAHUSA, IMPUBOAWUTL IMPUMEPBI W KOHTPIIPUMCEPHBI, CTPOUTH

BBICKA3bIBAHUA U OTPULIAHUA BBICKAa3BIBAHUH

YMeHHe onepupoBarh MOHATUAMM: HATYpaJbHOE YHUCIO, IPOCTOE U
COCTAaBHOE YHCJO, JACIMMOCTh HAaTypaJbHbIX YHCEN, MPU3HAKH
JeTUMOCTH, IIeJI0O€ YUCIIO0, MOAYIb 4HCia, OOBIKHOBEHHas JIpoOb U
NecsiTU4Has poOb, CTaHIAAPTHBIA BUJ 4YMCia, PallMOHAIBHOE YHCIIO,
UppalMoOHAILHOE YHCJIO0, apU(PMETHYECKHH KBaJIpaTHBIH KOpPEHb;
YMEHHE BBIIOJHATH JEUCTBUSA C YHACIAMH, CpPaBHMBATH H

yrnopsaao4uBarb 4YuCiIa, MOPCACTABIATH YHUCIA Ha KOOpHHHaTHOﬁ




IpsIMOM, OKPYIIATH YHCIIA; YMEHUE Jelarb IPUKUIKY U OLEHKY

pe3ynbrara BBIYMCIEHUN

YMeHue onepupoBarh NOHATUSMHU: CTENEHb C ILIEJIBIM I10Ka3aTelleM,
apudmeTnuecKuil KBaapaTHBIA KOPEHb, MHOTOWICH, ajaredpandeckas
Ipo0Ob, TOXIECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOM CTEHeHH
OoNbIlle EAMHMIIBI; YMEHHE BBITIONHATh PAcy€Thl MO (opMynnam,
npeoOpa3oBaHusl LEbIX, JAPOOHO-PAIIMOHATBHBIX BBIPAKCHUH U
BBIPQKEHHUI C KOPHSAMH, PA3JI0KEHHUE MHOTOUYJIECHA HA MHOXXHUTENH, B
TOM 4YHUCJIE C HCIOJIb30BaHWEM (OpMya pa3HOCTH KBaJpaToB H

KBaapara CyMMbl U pa3HOCTU

YMeHue onepupoBarh MOHATUAMU: YUCIOBOE PAaBEHCTBO, YPABHEHHE
COJHOM IIEPEMEHHOM, 4YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOH; YMEHHME PellaTh JMHEWHbIE U KBaJpaTHbIC YPABHEHMS,
JIpOOHO-pallMOHATIbHBIE YPABHEHHSI C OJHOM MEPEeMEHHOM, CHUCTEMBI
JBYX JINHEHHBIX ypaBHEHUH, JINHEHHBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJlpaTHble UM JIpOOHO-pallMOHANbHBIE HEPABEHCTBA C  OJHOU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a7a4d U3 JPYTHUX IIPEIMETOB
U TPaKTUYECKMX 3aJad; YMEHHE UCIOJIb30BaTh KOOPAWHATHYIO
OPSIMYI0 M KOOPJMHATHYIO IUIOCKOCTh Uil M300pa)KeHUsl peIIeHui

YpPaBHEHUI, HEPABEHCTB U CHCTEM

YMeHue onepupoBath MOHATHAME: (QYHKIUS, Tpaduk QyHKIUH, HYIH
GbyHKIMH, MIPOMEXYTKHU 3HAKOIIOCTOSHCTBA, IIPOMEXKYTKHU
BO3pacTaHusi, YObIBaHUs, HauOoJblllee M HAMMEHbIIEE 3HAYCHUS
(byHKIMY; YMEHUE OIepUpPOBaTh MIOHATUSAMU: npsmas
MPOTMOPIIMOHAIBHOCTD, JIMHEHHas (YHKIHS, KBaJpaTuyHas QyHKIIHS,
oOpaTHasi MPOMOPIUOHATIBLHOCTh, Mapaboiyia, rumnepobosa; yMeHue
CTpouTh rpaduku GyHKIUN, UCTIOTH30BaTh TPAdUKU AJIS ONIPEICICHUS
CBOWCTB TIPOIIECCOB M 3aBUCHMOCTEH, JIJIS PEIICHHS 3a/1ad U3 JAPYTUX
yu4eOHBIX TPEIMETOB M peajbHOW JKU3HMU, YMEHHE BBIpaXarhb

(hopmyriamMu 3aBUCUMOCTH MEX]Ty BETHIUHAMH

YMmenue OIIepUpPOBaThH MOHSTHUSIMMU: IIOCJIEZI0BATENBHOCTD,
apudmernyeckas U TIeOMETpUYEcKas  MPOTPECCUHU;  yYMEHHeE
UCIOJIb30BaTh CBOMCTBA MOCIEI0OBATENLHOCTEH, (POPMYIBI CYMMBI U
o0IIero wieHa MpHu pelIeHUH 3ajad, B TOM YHCIE 3aJad U3 JIpyrux

y‘-Ie6HBIX npeaAMETOB U peanLHoﬁ KHU3HHU

YMeHue pemiarbh 3aJadyd pa3HbIX TUIIOB (B TOM 4YHCIIE Ha MPOLEHTHI,

JO0JIM 1 4aCTUu, IBUKCHUC, pa60Ty, LCHY TOBAPOB U CTOUMOCTD ITOKYITIOK




W YCIYI, HaJOTH, 33Ja4d M3 O00JacTW YNpPaBICHUS JHUYHBIMH U
CeMEWHbIMH  (UHAHCAMH); YMEHHE COCTABIISAITh  BBIPAKEHUS,
YPaBHEHUs, HEPABEHCTBA M CUCTEMBI 110 YCJIOBUIO 3a1a4H, HCCIIEI0BATh
MOJIy4eHHOE PELICHUE M OLIEHWBATh MPABAONOA00HOCTD MOTYYEHHBIX
pe3ynbTaToB

YMeHue onepupoBaTh MOHATHAMU: (PUTYpa, TOUKA, OTPE3OK, MpsMasi,
7y, JJIOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHHUK, paBHOOEIPEHHBIN
U PAaBHOCTOPOHHUM TPEYrOJbHUKH, IPSIMOYIOJBHBIA TPEYrOJIbHUK,
MenuaHa, OMCCEeKTpHUca U BBICOTA TPEYTOJbHHMKA, YETBIPEXYTOJIbHHUK,
napajienorpamMM, poMmO, TNPSIMOYTOJIBHHMK, KBajapar, Tpareuus;
OKPYKHOCTb, KPYT, KacaTejbHasi; 3HaKOMCTBO C IIPOCTPAHCTBEHHBIMU
¢burypamu; yMeHue pemarb 33Ja4d, B TOM YHCIE U3 MOBCEIHEBHOM
JKU3HU, Ha HAXOXJIEHUE I'€OMETPUYECKUX BEIUYMH C NPUMEHEHHEM

M3YyYCHHBIX CBOWCTB QUTYyp U (HaKTOB

10

11

YMeHue omnepupoBaTh MOHATUSMH: PaBEHCTBO (UIYp, PaBEHCTBO
TPEYrOJIbHUKOB; IApaJUIEIbHOCTh U IEPIEHIUKYISIPHOCTh IPSAMBIX,
yroa MeXAy HpsMbIMU, INEPHEHAMKYIAP, HAKJIOHHAs, IPOEKLMS,
nono6ue Gpuryp, momroOHbIe TPEYTOILHIUKH, CHMMETPHSI OTHOCHTEIHHO
TOYKM U IPSAMOH; YMEHUE PACIO3HAaBATh PAaBEHCTBO, CUMMETPHUIO U
nonobue ¢uryp, napajyuieaIbHOCTh U MEPHEHIUKYAIPHOCTh IPSIMBIX B
OKpYXKaroleM Mupe

YMeHHne onepupoBarb INOHATUSAMH: [UIMHA, PACCTOSHHME, YIOJI
(BemMuMHA yIa, CUHYC M KOCHHYC yIJIa TPEeyrojbHHKa), IUIOIIAIb;
YMEHHE OIIEHMBATh Pa3Mephl MPEIMETOB U OOBEKTOB B OKPYKaIOILIEM
MHUpPE; YyMEHHE TPUMEHATh (opMylnbl MepuMeTpa M  IJIOLIAIU
MHOTOYTOJIbHUKOB, JJIMHBI OKPYKHOCTH M IUIOIIAIU Kpyra, oObema
IIPSIMOYTOJIBHOTO TApaJUIENICIUIENA; YMEHUE IPUMEHATH NPU3HAKU
PaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJIbHMKA,
teopemy Iludaropa, TpUrOHOMETpUUYECKHE COOTHOIIEHUS IS

BBIYMCIICHUS JUIMH, PACCTOSHUH, TJIOIIAAEH

12

YMmenue wu3o0paxarb IJIOCKHE (GUIYpel W HMX KOMOHMHAIUWH,
MIPOCTPAHCTBEHHbIE (PUTYpBl OT pPYKH, C TIOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U DJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WIIH

CHUMBOJIBHOMY OITMCAaHHIO

13

YMeHue omnepupoBarb MOHSATUSMU:  MPSMOYrOJibHAs — CHUCTEMa
KOOpJIMHAT, KOOpPAMHAThl TOYKH, BEKTOp, CyMMa BEKTOPOB,

MPOU3BCACHUC BEKTOPA HA YUCJI0, CKAJIIPHOC ITPOU3BCACHNEC BCKTOPOB;




14

15

YMEHHUE HUCIOJIb30BaTh BEKTOPHl M KOOPAMHATHI JJISI TPE/ICTABICHUS
TaHHBIX U PEIICHUS 3314, B TOM YUCJIC U3 APYTUX YICOHBIX MPEIMETOB
U peallbHOM JKU3HU

YMeHue ornepupoBarh TMOHSTHSIMHU: CTOJIOMKOBBIE U KPYrOBBIC
nuarpamMmbl, TaOdauIBL, cpeaHee  apudMeTHYecKoe, MeauaHa,
HauOoJbIlIee U HAWMEHBIIEe 3HAUCHUs, pa3Max YMCIOBOTO Habopa;
YMEHHUE U3BJIEKaTh, MHTEPHPETUPOBATH U  MPeoOpPa3OBHIBATH
nH(OpMAIMIO, TPEACTABICHHYIO B Ta0lMIaX M Ha JuarpaMmax,
OTPaXKAIOIIYI0 CBOMCTBA M XapaKTEPUCTUKH PEabHBIX MPOLECCOB U
SIBJICHHM; YMEHHWE paclo3HaBaTh WM3MEHYMBBIC BEJIWYUHBI B
OKpY’KalolleM MHUpe

YMeHune omnepupoBaTh MOHATHUSMU: CIyYalHBIA OMBIT (CIIy4YailHBIMN
AKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (DIIEMEHTApHBIA HMCXO.)
CIIy9aifHOTO OTIBITA, CIIyYailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HAXOIUTh BEPOSTHOCTH CIy4ailHBIX COOBITUH B OMBITAX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH; YMEHHME pEIlarh
3a/laud METOJIOM OpPTraHHM30BaHHOTO mepedopa U C UCHOIb30BAHHEM
MpaBUjia YMHOXKCHHS; YMEHHE OIIEHHWBATh BEPOSITHOCTH pPEabHBIX
COOBITUI U SIBICHUH, MOHUMATh POJIb MPAKTHUYECKH TOCTOBEPHBIX U
MaJIOBEPOSATHBIX COOBITHH B OKpYXKalOlleM MHpPE W B JKHU3HU;
3HAKOMCTBO C TIOHSTHEM HE3aBUCUMBIX COOBITUN; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII K €TO POJIBIO B MaCCOBBIX SBJICHHUAX

16

YMenue BLI6I/IpaTB HOI[XO)IHH_II/II\/'I I/I3y‘IeHHHI71 MCTOA JIA PCUHICHUA
3aa4r, MPHUBOAWUTL MPHUMEPBI MATCMATHYCCKUX SaKOHOMepHOCTef/'I B
IpUpOAC U KHU3HU, PACIIO3HABATDH IPOABIICHHUC 3dKOHOB MATCMATUKH B
HUCKYCCTBE, OIIMCBIBATH OTACJBHBIC BbBIJAIOIIUECA  PE3YILTAThI,
MOJIYYCHHBIC B XOAC PA3BUTHA MATCMATUKU KaK HAYKW, NPUBOAUTH

MIPUMEPBI MATEMATUYECKUX OTKPBITHIM U UX aBTOPOB B OTEYECTBEHHOU

1 BCEMUPHOM UCTOPHUH

INEPEYEHDB 2JIEMEHTOB COAEP/KAHUSA, ITPOBEPAEMBIX HA OI'D
IO MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

1

Yucia ¥ BEIYUCICHUS




1.1

HaTypaJIBHLIe U OCJIbIC YHCIIA. HpI/I3HaKI/I JACIUMOCTH L CIIbIX YHUCCII

OObIKHOBEHHBIE W JCCATUYHBIE  JPOOHM,  TPOLEHTH, OECKOHEUHBIE

12 MIEPUOANYECKHE POOH
13 Panmonanshple umcna. Apu@MeTHdyecKHe ONepanuud C paldOHAJIbHBIMU
. qHUCcIaMu
14 JlelicTBuTenpHbIe 4yucla. Apudmernueckue omepanuu ¢ JIeHCTBUTEIbHBIMU
' quclIaMu
s [TpubnuxE€HHBIE BBIYMCIECHUSA, NpaBWIA OKPYIVIEHUS, IMPUKHUJIKA M OLIEHKa
. pe3yibTara BeIYMCICHUN
2 AnreOpanyecKkue BBIPaKCHUS
2.1 BykBeHHbIE BbIpayKeHUS (BbIPAKEHUS C IEPEMEHHBIMU )
55 Crenenp ¢ nenpM nokasareneM. CTeneHb C PAaLMOHAJIBHBIM IOKAa3aTesIeM.
. CBoilicTBa creneHu
23 MHorousieHsbl
24 Anrebpanyeckast 1poOb
55 ApudmeTnueckuii  KOpeHb ~ HaTypainbHOW  cremeHu.  JlelicTBus ¢
. apu(pMEeTHYECKUMH KOPHSAMH HaTypaibHOH CTENeHU
3 VYpaBHEHMSI U HEPABEHCTBA
- Lensle um apoOHO-panMoHaNIbHbIE YypaBHEHHs. CHUCTEMBI U COBOKYIHOCTH
. ypaBHEHUH
35 Ilenbie u apoOHO-panMoOHaNIbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
. HEPaBEHCTB
33 Penrenne TeKCTOBLIX 3a1a4
4 YucnoBsle OCIEN0BATENBHOCTH
4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHNs IOCTIEI0BATEIbHOCTEH
42 Apudmernueckas U reomeTpuyeckas mporpeccud. Dopmyna CIOXKHBIX
. MIPOLIEHTOB
5 OyHKIHH
@Oynkius, cnocodbl 3amaHus  QyHkouH. Ipadux  pynkmuu.  O6racth
oTpe/ieNICHUs] U MHOXKeCTBO 3HaueHul ¢yHkiuu. Hynu pynkuuu. [TpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (QYHKIMHU. MakcUMyMbl U
MUHUMYMbI GyHKIUH. Hambonbliee W HauMeHbllee 3HaueHHE (DYHKIMM Ha
IIPOMEXKYTKE
6 Koopannarsl Ha npsiMOil ¥ TIIOCKOCTH
6.1 Koopaunarnas npsimas




6.2 JlexapTOBBI KOOPAMHATHI HA IIJIOCKOCTH
7 I'eomerpus

7.1 I'eomerprueckue GUrypsl ¥ UX CBOMCTBA

7.2 TpeyronbHUK

7.3 MHOroyroiasHUKH

7.4 OKpYyXHOCTb U KpYyT

7.5 N3mepenne reoMeTpudeCcKux BEIIMYHUH
7.6 BekTtopsl Ha 10CKOCTH
8 BeposatHocTh U cTatucThKa
8.1 OmnucarenbHasi CTaTUCTHKA
8.2 BeposatHocTh
8.3 Kombunaropuka
8.4 MHoxecTBa
8.5 I'padsr

YYEBHO-METOJNYECKOE OBECNEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VAEHUKA

METOANYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET



