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INOACHUTEJIBHAA 3AIINCKA

Anrebpa sBISIETCS OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
oOecrieunBaeT U3y4yeHHe APYrux JTUCHUIUINH, KaK €CTeCTBEHHO-HAYYHOI0, TaK U TyMaHUTapHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl MPOJIOIHKEHUSI 00pa30BaHUs U B IOBCETHEBHON JKHU3HU.
PazBute y oOywarommxcs Hay4YHBIX MPEJICTaBICHUM O TMPOUCXOXKICHUU U CYIIHOCTH
anreOpandeckux aOCTpakiui, CIOCO0e OTpaKeHHsS MaTEeMaTHYeCKOH HAayKOW SIBICHUH U
MPOLECCOB B MIpHUpOJEe U OOIIECTBE, POJIM MATEeMATUYECKOTO MOJICTHPOBAHUS B HAayYHOM
MO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS U KAYECTB
MBILICHHSI, HEOOXOAMMBIX Ui aJalTallid B COBPEMEHHOM IM(poBoM oOmiecTBe. M3yuyenue
anredpbl o0ecnevyrBaeT pa3BUTHE YMEHUS HAa0J10/1aTh, CPABHUBATh, HAXOJAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIUIICHHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU
NEHCTBUS U BBIBOJBI, GOpMyIupoBaTh yTBepkaeHUs. OcBoeHHE Kypca anreOpbl o0ecrednBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYJalOIIUXCA: OHH HCIOJB3YIOT JACAYKTUBHBIE H
WHAYKTUBHBIE PACCYXJCHUS, 0000IIEHHEe M KOHKPETH3aIUI0, a0CTparupoBaHUE W AHAJIOTHIO.
OOyueHue anrebpe MpeanoyiaracT 3HAYUTEIbHBI OOBEM CaMOCTOSITEIBHON JESITEIBHOCTH
o0ydJaromuxcsi, TOSTOMY CaMOCTOSITENIbHOE peIleHue 3a1ad  SBISeTCs  peanu3anueit
JeSITeILHOCTHOTO MPUHIINTIA 00YIeHUSI.

B crtpykTtype mnporpammbl yueOHOro Kypca «Anrebpa» A OCHOBHOTO OOILEro
00pa30BaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEP)KATeIbHO-METOAMYECKUEe JMHUM: «Yucma u
BBIUUCIICHUSY, «ANreOpandeckue BBIpOKEHUS», «YPaBHEHHS U HEpaBEHCTBa», «DYHKIHM.
Kaxnas u3 3TuX comepkaTenbHO-METOAMYECKHIX JIMHUI pa3BUBACTCA HA MPOTHKECHUH TPEX JIeT
M3YYEHHUS Kypca, B3aUMOJICHCTBYsI C IPYTUMU €ro JUHUSIMH. B Xo/1e uzydenus ydyebHOro Kypca
00yJaromuMCcs IPUXOAUTCS JIOTUIECKH PacCyKIaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBsI3M ¢ 3TUM B mporpammy y4eOHOTo Kypca «Anredpay BKIOYEHBI HEKOTOPhIE OCHOBBI
JIOTHKH, TPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3Jiellax MaTeMaTHYecKOro oOpa3oBaHUS H
CIOCOOCTBYIOITUE OBJIAICHUIO 00YJYAOIIIMMHKCS OCHOB YHHBEPCATIHLHOTO MATEMAaTUYECKOTO S3bIKA.
ConepxaTebHOM M CTPYKTYPHOHM OCOOEHHOCTBIO y4eOHOTO Kypca «AnreOpay» SBISIETCS €ro
WHTETPUPOBAHHBIN XapakTep.

Coneprxanue JIMHUH «YWCIa ¥ BBIYUCIICHUS» CITY>)KUT OCHOBOM TSI TaTbHEHIIIETO H3YICHUS
MaTeMaTUKH, CIIOCOOCTBYET pa3BUTHIO y OOYYAIOIIMXCS  JIOTUYECKOTO  MBIIUICHUS,
(GOpMHpPOBAHNIO YMEHHSI TOJB30BAThCS ANTOPUTMAMHM, a TAK)Ke MPUOOPETECHHIO MPAKTUYECKUX
HABBIKOB, HEOOXOJUMBIX IJi TOBCETHEBHOW >KM3HU. PazBuTHE MOHATHS O YHCIE HA ypPOBHE
OCHOBHOTO 00IIIero 0O0pa3oBaHWsl CBSI3aHO C PAMOHATBHBIMH M UPPANMOHAIHHBIMH YHCIIAMH,
dbopMupoOBaHUEM MPEACTABICHUN O JEHCTBUTENHFHOM 4HCIE. 3aBEpIICHHE OCBOCHUS YHCIIOBOM
JUHUW OTHECEHO K CpeHeMY o0IIeMy 00pa30BaHHUIO.

CogepxaHue JBYX anreOpandecKkux JIUHUN — «AnreOpandeckne BBIPOKEHUS» U
«YpaBHEHUS M HEPABEHCTBA» CIIOCOOCTBYET (HOPMUPOBAHHIO Y OOYJAIOIIIXCS MATEMATHIECKOTO
amnmapara, HeoOXOJAUMOTO JIJIsl peIIeHHs 3a/1ad MaTeMaTHKH, CMEKHBIX MPEIMETOB U MPAKTUKO-
OPUEHTHPOBAaHHBIX 3a7a4. Ha ypoBHe OCHOBHOTro oO0miero oOpa3oBaHHsS y4eOHBIM MaTepual
TPYNIHUPYETCST BOKPYT PAlMOHANBHBIX BBIpOKEHUN. Aunrebpa IeMOHCTpUPYET 3HAUYCHUE
MaTeMaTHKH KaK s3bIKa JUIST TIOCTPOCHUS MATeMaTHYEeCKHX MOJEJICeH, OIMMCAHUs TPOILECCOB U
SBIIEHUH peallbHOTO Mupa. B 3amaun oOydeHust anredbpe BXOAAT TAaKKe JajbHEiIIee pa3BUTHE
QITOPUTMUYECKOTO  MBINUICHUSI, HEOOXOAWMOTO, B YaCTHOCTH, IS OCBOCHHS Kypca
uH(GOpPMATUKHU, W OBJIAJICHUE HaBbIKAMHU JACIyKTHBHBIX paccyxnaeHuid. IIpeoOpazoBanue
CHUMBOJIBHBIX (POPM CITOCOOCTBYET Pa3BUTHIO BOOOpPaKEHUS, CHOCOOHOCTEHN K MaTeMaTHYECKOMY
TBOPYECTBY.

Copepxanne  (QyHKIMOHAIbHO-TpadUYEeCKOW JIMHMM  HAlEIeHO Ha  IOJIy4eHHe
00yJarmuMucs 3HaHUH 0 QYHKIMAX KaK BaXKHEUIIEH MaTeMaTHIeCKONH MOJIEIH ISl OTIMCAHUS U
UCCJIEIOBaHMSI Pa3HOOOPA3HBIX IMPOILIECCOB M SIBICHUNW B mIpupone M obiiectBe. M3yueHue
MaTepuana CHoCOOCTBYET PAa3BUTHIO Yy OOYYAIOIIMXCS YMEHHUS WCIIONb30BaTh pPa3UYHBIC



BBIPA3UTEIbHBIC CPENICTBA SI3bIKA MAaTEMaTHUKUA — CIIOBECHBIC, CHMBOJWYECKHE, rpaduueckue,
BHOCHT BKJIaJl B JOPMHUPOBAHUE MPEACTABICHUN O POJIM MATEMATUKHU B PA3BUTUU [IUBUWIIU3ALMU U
KYJIBTYPBI.

CormnacHo yueOHOMY IJIaHy B 7—9 Kitaccax u3y4aeTcst yueOHBIN Kype «Ayredpay, KOTOpbIi
BKJIIOUAET CJIEAYIOIIME OCHOBHBIE pa3fenbl cojepkaHus: «Yucina ¥ BBIUKCICHUS,
«AnreOpanyecKkue BhIpaKEeHUs», «Y paBHEHUS U HEPABEHCTBaY, «DyHKIUNY.

Ha u3yuenne yuebnoro xypca «Anredpa» orBoautcst 306 yacos: B 7 kiacce — 102 gaca (3
yaca B Hejienm), B 8 kimacce — 102 gaca (3 vaca B Hemento), B 9 kimacce — 102 vaca (3 yaca B
HEJICTIIO).



COJAEPKAHUE OBYYEHUA
7 KJIACC

Yuciia 1 BbIYUCICHUSA

JlpoOu OOBIKHOBEHHBIE U JIECATUYHBIC, MEPEX0] OT OAHOM (opMbl 3amucu apodel K Apyroi.
IlonsATHEe panMOHAIBHOIO 4YHUCHA, 3allUCh, CPAaBHEHHUE, YIOPSAOYMBAHME DPALMOHAIBHBIX YHCEIL
Apudmernueckue NEHCTBUS ¢ palMOHAIbHBIMM 4KciaaMU. PerieHue 3amad u3 peaqbHON NPAaKTUKU Ha
94acTu, Ha IpoOH.

CreneHb ¢ HaTypajbHBIM IIOKa3aTeJeM: OIpeJesieHHe, NpeoOpa3oBaHUE BHIPA)KEHUH Ha OCHOBE
OTIpeJIeNIeHus], 3aUCh OONbIIMX yucel. [IponeHTsl, 3anuch MPOLEHTOB B BUAE APOOM M JApoOH B BHIE
IIPOLIEHTOB. TPy OCHOBHBIE 3a1a4y Ha IIPOLICHTHI, PEIICHUE 3a1a4 U3 PEAIbHON TPAKTUKH.

[IpuMeHeHne IPU3HAKOB ACIIMMOCTH, PA3JI0KEHUE HA MHOKUTEIIM HATYPAIBbHBIX YHCEIL.

PeasibHbIe 3aBUCUMOCTH, B TOM UYHUCIIE IIpsiMasi U 00OpaTHas MPONOPLIUOHAIBHOCTH.

Auaredpanyeckue BbIpaKeHHUs

IlepemeHHBIE, YHCIIOBOE 3HAYEHHE BBIPAKEHUS C IEpeMEHHOW. JlomyCTHMbIE 3HA4YECHMUS
nepeMeHHbIX. [IpencTaBieHne 3aBUCHMOCTH MEXAY BEIWYMHAMHU B BHAE (popMyibl. Beramcienus mo
¢dopmynam. IlpeoOpa3oBanue OyKBEHHBIX BBIPQXKEHUH, TOXKJIECTBEHHO DPAaBHbIE BBIPAXKEHUS, IpPaBUIIA
npeoOpa3oBaHUsl CyMM U TIPOW3BEICHMIA, IpaBHJIA PACKPHITHS CKOOOK W TPHBEIEHHS MOJOOHBIX
cllaracMblX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTEJIEM.

OpnowieHbsl u MHoOrowieHsl. CreneHb MHorowieHa. CIlO)KEHHE, BBIYUTAHHE, YMHOXCHHE
MHOIouwiIeHOB. POpMyIbl COKPAIIEHHOIO YMHOKEHHMsI: KBaJIpaT CyMMBbI M KBajapaTr pasHocTH. Popmyiia
Ppa3HOCTH KBaApaToB. Pa3iioskeHne MHOTOUICHOB HA MHOKHUTEIIN.

YpaBHeHHsI M HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHHs, IIpaBUja IpeoOpa3oBaHUs YpPaBHEHHUS, PAaBHOCUIBHOCTD
YPAaBHEHUM.

JInneliHOE ypaBHEHHME C OJHOW INEPEMEHHOMW, YMCJIO KOpPHEH JMHEHHOIO YpaBHEHMs, pELICHUE
JTUHENHbIX ypaBHeHUH. CocTaBieHHE ypaBHEHUH 110 YCIIOBUIO 3aJaud. PellleHne TEKCTOBBIX 3adau C
IIOMOILIBIO YPABHEHUIA.

JluneiiHOe ypaBHEHHE C IBYMs IEPEMEHHBIMU U ero rpaduk. CucreMa JByX JMHEHHBIX YpaBHEHUM
C JByMs IepeMeHHbIMHU. PeleHue cucreM ypaBHEHHH crocob6oM mojacTaHoBKH. Ilpumepsl pereHus
TEKCTOBBIX 33/1a4 C [IOMOLIbIO CUCTEM YPABHEHUM.

DyHKUNH

Koopaunara toukn Ha mpsMoin. UucioBble NpOMEXYyTKH. PaccTosHue Mexnay AByMsS TOYKaMHU
KOOPAMHATHOU IIPSIMOIA.

[IpsimoyronpHas cucrema koopauHat, ocu OX u Oy. AGcuurcca u opuHaTa TOYKH Ha KOOPAWHATHON
wiockoctu. [Ipumeps! rpadukoB, 3agaHHbIX GopMmynamu. UTeHue rpadukoB peanbHbIX 3aBUCHUMOCTEH.
[Tonstue dynkuuu. I'padux ¢ynkuuu. CpolictBa ¢yHkuuil. Jlunelinas ¢ysknus, e€ rpaduk. I'papuk
¢ynkun Y = |X|. ['paduueckoe penieHre TMHEWHBIX ypaBHEHHI M CUCTEM JIMHEHHBIX YpaBHEHUH.

8 KUIACC

Yuciia 1 BbIYUCICHHUSA

KBanpatuslit kopenb u3 yucna. [lonarue 06 uppaunoHaibHOM yHcie. JlecaTHuHbIe MPUOTMKEHUS
uppalroHaIbHbIX uHcen. CBOHCTBa apu(METHUECKUX KBaJIpaTHBIX KOPHEW M MX TNPUMEHEHHE K
MpeoOpa30BaHUIO YUCIIOBBIX BbIPAXKEHHUM U BHIYUCICHUIM. [leficTBUTENbHBIE YHCTA.

Crenens ¢ 1enpIM MoKasaresieM U e€ cBoiictsa. CTaHgapTHas 3allich YHUCIA.

AJiredpanyeckue BbIpaKeHUs

KBanpaTHblil TpEXUIIEH, pa3IoKEHUE KBAPAaTHOIO TPEXUIEHA HA MHOKHUTEIN.

Anrebpanyeckas npoOb. OCHOBHOE CBOMCTBO anreOpamveckoil apoodu. CroxkeHue, BbIYUTAHHE,
YMHOKEHHeE, JAeJIeHne areOpandeckux Apooeil. ParrionanbHbie BRIpaKeHHs U UX IpeoOpa3oBaHue.

YpaBHeHHsI 1 HEPABEHCTBA

KBangpatHoe ypaBHeHHe, ¢opMyna KOpHEW KBaJIpaTHOro ypaBHeHHs. Teopema Buera. Pemenue
yYpaBHEHUM, CBOSIINXCS K TMHEHHBIM U KBaapaTHBIM. [IpocTeiimme qpoOHO-paliMoHaIbHbIe YpaBHEHHUS.

I'paduueckas uHTEpHpETALXs YPABHECHUN C IByMs IIEPEMEHHBIMHU M CUCTEM JIMHEHHBIX YpaBHECHHUN
C IByMs IIepeMeHHBbIMU. [IprMepsI peleHns CUCTEM HETMHENHBIX YPABHEHUH ¢ ABYMS IIEPEMEHHBIMHU.



Perienue TeKCTOBBIX 3aa4 alre0pandeckuM CIIOCOOOM.

YucnoBble HEpaBEeHCTBA W MX CBoMcTBa. HepaBeHCTBO ¢ OJHOM TNepeMeHHOU. PaBHOCHIBHOCTH
HEpaBeHCTB. JIMHElHbIE HEpaBEeHCTBA C OJHOM NepeMeHHON. CHUCTeMBbl JTMHENHBIX HEPABEHCTB C OJHOU
MePEMEHHOM.

DOyHKUMH

[Tonstue Gynkuuu. O6nacTh onpeAeneHUuss 1 MHOXKECTBO 3HaueHUI ¢yHKIuH. CrocoObl 3aaaHus
(GyHKIHH.

I'padux dbynxkumm. Yrenue cBoiictB pyHkmuu mo e€ rpaduky. [Ipumepsl rpadukoB (QyHKIUH,
OTpaKAIOIUX pealbHbIE IPOLECCHI.

OYHKIMH, ONUCHIBAIONINE MPSIMYIO U OOpAaTHYIO MPOMOPLHUOHANBHBIE 3aBUCUMOCTH, UX TpaduKH.
Oyukmun y = X2, y = X3, ¥ = \X, y=|X|. ['paduaeckoe pelneHie ypaBHEHNI U CHCTEM YPaBHEHHIA.

9 KJIIACC

Yucna v BbIYMCTICHUS

PanyonanbHble 4ncia, MppaluoOHalIbHbIE YHCIIa, KOHEUHbIE U OECKOHEUHbIE JECATHYHBIE JPOOH.
MHOXeCTBO JCHCTBUTENBHBIX YHCEN, JEHCTBUTENbHBIC YHCIA KaK OCCKOHEUHBIC NECSITUYHBIE POOH.
B3auMHO OJHO3HaYHOE COOTBETCTBUE MEXAY MHOXECTBOM JECHCTBUTENBHBIX YHMCEI M KOOPAMHATHOU
IPSAMOM.

CpaBHeHue 1eHCTBUTENBHBIX YnCell, apuMEeTHYECKHE JeHCTBUSA C JeHMCTBUTEIBHBIMU YHCIIaMHU.

Pa3mepbl 00bEKTOB OKPYXKAIOIIEr0 MUpa, JUIMTEILHOCTD IIPOLIECCOB B OKPYKAIOLIEM MUPE.

[TpubnuxéHHOe 3HaUCHHE BEIMYUHBI, TOYHOCTh NMpuOIMkeHus. Okpyrienue yucen. [lpukuaka u
OLIEHKA PE3yJIbTaTOB BHIYUCICHUM.

YpaBHeHNsI 1 HEPABEHCTBA

JIuneitnoe ypaBHeHue. Pelienue ypaBHEeHH, CBOIAIIMXCSA K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. PenieHue ypaBHEHMM, CBOISIIMXCS K KBaApaTHBIM. bukBagpaTHoOe
ypaBHeHue. [IpumMepsl penieHus ypaBHEHUN TPETbe U 4€TBEPTOM CTEIIEHEN PA3JI0KEHUEM HA MHOKUTEIH.

Pemenune npoOHO-pallMOHANBHBIX ypaBHEHHMH. PelieHne TEKCTOBBIX 3ajad  aireOpanyeckKum
METOJ0M.

VYpaBHeHMe ¢ IByMsI IEPEMEHHBIMU U ero rpaduk. Pemenue cucreM AByX JIMHEHHBIX ypaBHEHUH ¢
JBYMs [IEPEMEHHBIMU. Perenue cucreM AByX ypaBHEHUH, OTHO U3 KOTOPBIX JINHEMHOE, a APYroe — BTOPOM
creneHu. ['paduyeckas MHTEpHIpeTaLus CUCTEMBbl YPAaBHEHUH C IByMsl IEPEMEHHBIMU.

Perrenne TekCTOBBIX 3a/1a4 aNreOpandecKuM CIIoCOOOM.

UucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne MMHEWHBIX HEPABEHCTB C OJJHOM NEpeMEHHON. Pemenne cuecreM JINHEMHBIX HEPAaBEHCTB C
onHoU mepeMmeHHoOW. KBanpatHele HepaBeHcTBa. ['padmueckass MHTEpIIpeTanysi HEPABEHCTB U CUCTEM
HEPABEHCTB C JIBYMs IIEPEMEHHBIMHU.

DyHKUNH

KBanpatuunas ¢ynkuus, e€ rpaduxk u cBoiictsa. [lapabona, koopiMHATHI BEPIIMHBI TapadOIbl, OCh
CUMMETpPUHU TTapaboIIbI.

Ipadukn dyskmmit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = |x| , # ux cBoiicTsa.

YuciioBbIE 10CJI€10BATEIBHOCTH U IPOrPECCHH

[TonsTHE YMCITOBOI MOCIIEIOBATEILHOCTH. 3a/IaHKE TTOCIICIOBATEIFHOCTH PEKYPPEHTHOM (popMytoit
u GopMyIoii N-ro uieHa.

Apudmernueckas M reoMmerpuueckas mporpeccur. @opmynsl N-ro uieHa apudMeTudeckol u
T€OMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N306paxenue 4ieHOB apuMEeTHIECKOM U TeOMETPUUECKON Mporpeccuii TOUKaMHu Ha KOOPAUHATHOM
IJI0CKOCTH. JIMHEHHBIN U 9KCIOHEHIIUANIBHBIN pocT. CI0KHBIE TPOLIEHTHI.



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHUA I[IPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

JIMHHOCTHBIE PE3YJIBTATbHI

JInyHoCTHBIE PpPe3yabTaThl OCBOCHHUS MPOTpaMMbl ydeOHOro Kypca «Aunredpar
XapaKTePU3YIOTCS:

1) naTpuoTHYeCKOEe BOCIIUTAHHE:

MPOSIBIICHUEM MHTEpeca K MPOLUIOMY W HACTOSAIIEMY POCCHICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMKECHHSM POCCUHUCKMX MATEMAaTUKOB M POCCUUCKOMN
MaTeMaTUYECKOM IIKOJIbI, K UCIOJb30BAHUIO ATUX JOCTUXKEHHUH B IPYTUX HayKax W MPUKIATHBIX
chepax;

2) rpa:KIaHCcKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHWHA W peaM3allid €ro Ipas.,
MpEJCTaBICHUEM O MaTeMaTHYeCKMX OCHOBaX (DYHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBIICHUH, MPOIIEyp TPakIaHCKOTO Oo0IIecTBa (HarmpuMmep, BEIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTHUUYECKUM MPUMEHEHUEM JOCTHKEHUN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THUYECKUX IPUHLIUIIOB B JE€ATEIbHOCTH YUYEHOTO;

3) TpyAoBO€E BOCIMTAHME:

YCTAaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHMHM MPAKTUYECKUX 3a]ad MaTeMaTH4eCKOM
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMAaTHYE€CKOTr0 00pa3oBaHUs Ha MPOTSKEHUU BCEH
JKU3HU JJIs1 YCHEIIHON MpogeCcCHOHANbHON JAeATeIbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHUIA,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUIYATbHOW TPACKTOPHH OOpa3OBaHUS U
JKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTE;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K HMOLIMOHAIBHOMY U OSCTETHYECKOMY BOCIPHUSATHIO MaTeMaTHYEeCKHX
00BEKTOB, 3aj1a4, PEIICHHH, pACCYKICHUM, YMEHUIO BUACTh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI'O NMO3HAHUSA:

OpHUEHTAIle B ACSITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHS YEJIOBEKa, NPHUPOABI M 0OIIecTBa, TMOHHUMaHUEM
MaTeMaTUYeCKOl HayKH Kak c(epbl UYelIOBEYECKOW NeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAYMMOCTH JIJISI Pa3BUTHUS [IUBUIIN3AIINN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM IIO3HAaHUS MHUpa, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU
HCCIIeIOBATEIIbCKOM JEATEIIbHOCTH;

6) pusuveckoe BocnuTanue, GOPMUPOBAHUE KYJIbTYPbI 310POBbS M IMOLIMOHATIBHOTO
O/1aronosy4us:

TOTOBHOCTBIO PUMEHSATh MAaTEMATUUECKUE 3HAHUSI B MHTEPECAX CBOETO 3/10POBbs, BEACHUS
310pOBOr0 00pa3a >KU3HU (3I0pOBOE MUTAaHMUE, COATAHCUPOBAHHBIM PEKUM 3aHATUNU U OTIbIXA,
perynspHas (u3ndeckass akTUBHOCTb), C(HOPMUPOBAHHOCTBHIO HaBbIKa pedIeKCUH, TPU3HAHUEM
CBOETO ITpaBa Ha OMMOKY M TAKOTO YK€ MpaBa APYroro 4YeIOBeKa;

7) 3K0JIOTMYeCKOoe BOCIIUTAHHE:

OpUEHTAIMEe Ha MPUMEHEHHE MaTEeMaTWYeCKHX 3HAHWM I pelIeHus 3aaad B 00JacTH
COXPAHHOCTH OKpYXKAIOUIEH cpefbl, MIAHUPOBAHUS MOCTYNKOB U OLIEHKM HMX BO3MOXHBIX
MOCJIC/ICTBHM JIJII OKPY’KAIOIIEH Cpejbl, OCO3HAHUEM TJI00ATBHOTO XapaKTepa SKOJOTUYECKHUX
npo0JieM U IyTel X pelieHus;

8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSM COLUAJIBHON U IPUPOJTHOI Cpebl:

TOTOBHOCTBIO K JCHCTBUSM B YCJIOBHUSX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO AEATEIbHOCTh, B TOM YHCIIE€ YMEHUE YUUTHCA Y JPYTHX
JIOJIeH, MPUOOpeTaTh B COBMECTHOW NIEATEIHHOCTH HOBBIC 3HAHUS, HABBIKU M KOMIICTCHIIUU U3
ONbITa APYTHUX;



HE0O0XOAUMOCTBIO B ()OPMHPOBAHNN HOBBIX 3HAHHM, B TOM 4ucie (GOpMYIHPOBATH UJIEH,
MOHSTHSL, TUIIOTE3bl 00 00BEKTaxX M SABIICHUSX, B TOM YHCIIE paHee HEU3BECTHBIX, OCO3HABATh
neGUIUTHI COOCTBEHHBIX 3HAHUN 1 KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYAIINIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIIHIO
KaK BBI30B, TPEOYIOUIMI KOHTPMEp, KOPPEKTHPOBATh MPUHUMAaEeMble DPELICHUS W JEHCTBHS,
dbopMyIUpOBATh U OLIEHUBATH PUCKU U MOCIEICTBUS, POPMUPOBATH OTIBIT.

METANPEAMETHBLIE PE3YJIbTATDBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3zoBble Jlornyeckue AecTBUA:

BBISIBJISATh U XapaKTEPU30BATh CYILECTBEHHbIE NPU3HAKM MAaTEMaTHYECKUX OOBEKTOB,
NOHATHI, OTHOLICHUH MEXAY MOHATUSAMH, (HOPMYIHPOBATH OIpPEACIICHUS MOHITUH,
yCTaHaBJIMBATh CYLECTBEHHBIM MPU3HAK KJIacCU(PUKALUK, OCHOBaHMS AJs1 00001IeHNs
Y CpPaBHEHUS, KpUTEPUU MPOBOJIMMOT0 aHAIU3a;

BOCIIPUHUMATh, (hOPMYyIUpPOBaTh U MPEOOPa3OBBIBATh CY)KICHHS: YTBEPAUTEIbHbBIE U
OTpHILIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IUE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEYNS B (haKTax,
JaHHBIX, HAOMIOACHMSIX W YTBEPKACHUSX, IpellaraTb KPUTEPUU [UIsl BBISABIICHUS
3aKOHOMEPHOCTEHN U IPOTHUBOPEUHii;

JIeJ1aTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOYEHNUH 110 aHAJIOTHH;

pa3buparh 10Ka3aTeIbCTBA MATEMaTUYECKUX YTBEPKICHHUH (IIPsIMbIE ¥ OT IPOTHUBHOTIO),
HIPOBOJIUTH CaMOCTOSITEJIbHO HECIIOKHBIE JI0KA3aTeNIbCTBA MAaTEeMAaTUYECKUX (aKTOB,
BBICTpAauBaTh apryMEHTALMIO, IPUBOJUTH IPUMEPBI U KOHTPIPUMEPHL, 000CHOBBIBAThH
COOCTBEHHBIE PACCYKACHHUS;

BbIOMpaTh crnoco0 pelieHust y4yeOHOM 3agaud (CpaBHMBAThb HECKOJIbKO BapHUaHTOB
pelieHus, BbIOUpaTh Hanbosiee MOAXOIAMINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KPUTEPHEB).

ba3oBble nccienoBarejbcKue AeiCTBHUA.

UCIIONIB30BAaTh  BOMPOCHI  KaK  HCCIENOBATENbCKHM  MHCTPYMEHT  MO3HAHWUS,
dbopMynupoBaTh BOMPOCHL, GUKCUPYIOIINE MPOTHBOPEUHE, TPOOIEMY, CAMOCTOSTEIHHO
YCTaHABJIMBATb UCKOMOC M OAaHHOC, (1)OpMI/IpOBaTI) TUInoTeE3y, apryMeHTHpPOBaThL CBOIO
MTO3UIIMIO, MHEHUE;

MPOBOJMTH TIO CaMOCTOSITEIHO COCTaBJICHHOMY IUIAHY HECIOXKHBIM DKCIIEPHMEHT,
HEOOJbIIOE HWCCIEOBaHWE TIO0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
00BbeKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COOOM;

CaMOCTOSITENNLHO  (OpMYyITUpOBaTH O00OOIIEHUS ¥  BBIBOABI MO  pe3ylbTaTaM
MpOoBeEHHOTO HAOTIOJCHMS, UCCIEAOBaHUS, OIEHUBATh JOCTOBEPHOCTh MOTYUEHHBIX
PE3yIhTaTOB, BBIBOJIOB M 000OIIICHMIA;

MIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAKIKE BBIIBUTATh MPEATIONOKEHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ undopmaumeii:

BBISBIISATh HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(OpPMAIMH, AAHHBIX, HEOOXOAMMBIX
JUIS peLLIeHUs 3a1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPHPETUPOBATH HH(YOPMAIIHIO
pa3IMYHbIX BUJOB U (DOPM Mpe/ICTaBICHHUS,

BBIOMpATh (hopMy MpeacTaBIeHUS MHOOPMAIIMH U WILTIOCTPUPOBATH pellaeMble 3a7auu
cXeMaMH, AuarpaMMamMu, HHOM rpaduKoil 1 uX KOMOWHAIMSIMU;

OLICHUBATh HAAEKHOCTh MHGOPMAIIUU IO KPUTEPUSIM, MPEATIOKEHHBIM YUUTEIEM WU
c(OpMYITHPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:



® BOCIPHUHUMATH U (OPMYTUPOBATH CYXKJACHHUS B COOTBETCTBUU C YCIOBUSMHU U EISIMH
oOmieHusi, SICHO, TOYHO, I'PAaMOTHO BBIPAXKaTh CBOIO TOYKY 3pEHHUS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS M0 XOAY PEIICHUs 3a/1a4i, KOMMEHTHPOBATh
MOJTy4YEHHBIH pe3ybTaT;

e B X0JIe 00CYX/JIEHHS 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYKAaeMOI TeMBI, IPOOIIEMBI,
pelaeMoii 3a/1a4u, BBICKa3bIBaTh UJICH, HALIEJICHHBIEC HA IMOMCK PEIICHHSI, COTIOCTABIIATh
CBOM CYKJICHUS C CYXJACHHUSIMH IPYTHX YYaCTHUKOB JHajora, 0OHapy>KMBaTh pa3iniue
U CXOJICTBO TO3UIMHA, B KOPPEKTHOW ¢opme (HOpMyIHpoBaTh pPa3HOTIACUS, CBOU
BO3PaKEHUS;

® [IPEICTABIATH PE3yAbTAThl PEIICHUS 337a4YM, SKCIEPUMEHTA, UCCIEeIOBAHUA, IPOCKTa,
CaMOCTOSITENIbHO BBIOMPATh (pOpMaT BBICTYIUICHHS C Y4E€TOM 3a7ad IMpe3CHTAUud U
0COOCHHOCTEH ayAUTOpUH;

® [OHUMATh U MCIIOJIH30BATh IPEUMYIIIECTBA KOMAHTHON U HHIUBUYATbHON paOOThI IPH
pemeHnn yueOHbIX MaTeMaTHYECKUX 3a71ay;

® [PUHUMAThH 1EJIb COBMECTHOI AesITeNbHOCTH, JIAHUPOBATh OPraHU3aLMI0 COBMECTHOM
paboThl, pacnpeesTh BUABI paboT, T0roBapUBaThCs, 00CYKIaTh MPOIIECC U Pe3ybTaT
paboThl, 06001IIaTh MHEHHS HECKOJIBKUX JTFO/ICH;

® y4acTBOBATH B IPYMNMOBLIX (hopMax paboTsl (00Cyk1eHUsI, 0OMEH MHEHHUSIMH, MO3TOBBIE
HITYPMBI U APYTHE), BHIIOIHATH CBOIO YacTh pabOThl M KOOPAUHUPOBATH CBOU JIEHCTBUS
C APYTUMH YICHaMHU KOMAaH[Ibl, OIICHUBATh Ka4€CTBO CBOETO BKJIA/Ia B OOIIUI MPOIYKT
10 KpUTEpHsIM, CHOPMYITHPOBAHHBIM YYACTHUKAMU B3aUMOACHCTBHUSIL.

PeryasiTuBHbIE YHUBepPCaJIbHbIE yUeOHbIEe T1eiiCTBHUS
Camoopranu3anus:

® CaMOCTOSITENIFHO COCTaBJIATH IUIAH, alTOPUTM peIIeHHs 3amaud (W €ro 4YacTh),
BBIOMpPATh CHOCOO pemeHus: ¢ y4€TOM MMEIOUIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMeHTHpPOBaTh U KOPPEKTHPOBATh BAPUAHTHI PEUICHUN C y4ETOM
HOBOW MH(pOpMaIUy.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJLIEKT:

® BJAJETh CIIOCOOAMHU CAMOMPOBEPKH, CAMOKOHTPOJIS TPOIIECca U Pe3yiibTaTa peleHus
MaTeMaTHYeCKOH 3a7auu;

® MpPEeABUACTH TPYTHOCTH, KOTOPHIE MOTYT BO3HUKHYThH IIPH PEIICHUH 3a7a4d, BHOCHTH
KOPPEKTHBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB, HAWIECHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

® OIICHWBATh COOTBETCTBUE Pe3yJIbTaTa AEATEILHOCTH MOCTABICHHOW IIETH U YCIIOBHSM,
OOBSACHATH MPUIHHBI TOCTHKEHUS WM HEAOCTHIKCHHS 1IEJIA, HAXOIUTh ONIHOKY, TaBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

HHPEAMETHBIE PE3YJIbTATHI

K kouiy oOyuenuss B 7 kJjacce oOydaromMiics MOMYYUT CJEIyIOIIUE MpeAMETHbIE
pe3yJIbTaThI:

Yucsa v BbIYUCICHUSA

BrImiotHATE, codeTas YCTHbIE W MHChbMEHHBIE MPUEMBI, apuPMETUYECKHE ICHCTBUSA C
palMoOHaNbHBIMU YHCIAMHU.

HaxoauTh 3HaueHusT YMCIOBBIX BBIPAKEHUN, MPUMEHATH PAa3HOOOpa3Hble CIIOCOOBI U
npuEMBl  BBIUMCIICHHUS 3HAYCHUU JPOOHBIX BBIPAKECHUN, CONEPKAIIUX OOBIKHOBEHHBIC U
JECATUYHBIE IPOOH.

[Tepexoauth OT OHOM (HOPMBI 3amMMCU YKMCEN K ApYroi (mpeoOpa3zoBbIBaTh ACCATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B [IECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JIECATHUYHYIO IPOOB).



CpaBHUBATh U YNOPSAJOYMBATH PAllMOHAIbHBIE YHCIIA.

OKpyrasTh 4ncia.

BbINONHATE NPUKKUIKY M OLIEHKY pe3y/bTaTa BBIYMCIEHUM, OLIEHKY 3HAUEHUN YMCIIOBBIX
BBIPAKCHUI. BBINIOIHATE NEHCTBHS CO CTENEHSIMU C HATYPaJIbHBIMU IIOKA3aTEISIMHU.

[TpyuMeHsTh NPU3HAKU JETMMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATypaJIbHBIX YUCEIL.

Pemare npakTHMKO-OPUEHTUPOBAHHBIE 3aJa4d, CBS3aHHBIE C OTHOIICHUEM BEIWYMH,
IIPONOPLUOHAIBHOCTBIO BEIMUUH, IPOLEHTAMH, UHTEPIPETUPOBATh PE3YJIbTAThl pEIICHU 3a1a4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMbIX O0OBEKTOB.

Auredpanyeckune BbIpasKeHHs

Hcnonb3oBate anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B IIpoliecce
OCBOCHHS y4eOHOTO MaTepuania.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPAKEHUH IIPU 33aHHBIX 3HAUCHUSIX [IEPEMEHHBIX.

BrimonsaTe npeoOpa3oBaHus 1EJI0r0 BBIPAKEHHUSI B MHOTOWICH TPUBEACHUEM TOI00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbInonHATE yMHOXKEHHE OJIHOWJIEHAa HAa MHOTOYWIEH M MHOTOYJI€Ha Ha MHOTOYJIEH,
OPUMEHATH (HOPMYJIIbI KBapaTa CyMMbI M KBaJlpaTa pa3HOCTH.

Ocy1ecTBISATh Pa3jI0KEHNE MHOTOWIEHOB HA MHOMKUTEIM C IOMOIIbIO BBIHECEHHUS 3a
CKOOKM 0OLIero MHOKUTENS, TPYNIIMPOBKH ClaraeMblX, IpUMEHEHUs (OopMys COKpaiéHHOIro
YMHOXEHHUS.

[TpumensaTs mnpeoOpazoBaHMsl MHOTOYICHOB Ui PELICHMs pa3iMyHbIX 33734 U3
MaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOU MTPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATypalbHBIMM MTOKa3aTeIsIMH Ul IpeoOpa3oBaHus
BBIPAKCHU.

YpaBHeHUs] M HEPABEHCTBA

Pemate nuHElHBIE ypaBHEHHS C OJHOM IMEPEMEHHOM, NMPUMEHSS MpaBWja Mepexona OT
HCXOJHOIO YpaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTh, sBi€TCAd M YHUCIO KOPHEM
YpaBHEHHUS.

[TpumeHsTH rpaduyeckre METO/Ibl IPHU PELICHUN JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupath mpUMepHI Map YKCeN, IBISIOUINXCS PEIIeHUEM JUHEMHOTO ypaBHEHUS C IBYMS
NIEPEMEHHBIMH.

Ctpouth B KOOPJIMHATHOW IUIOCKOCTH TpauK JHMHEWHOTO YpaBHEHUS C JBYMS
NEPEMEHHBIMH, TIOJIb3YACh I'paKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

PemaTts cucreMbl ABYX JIMHEHHBIX ypaBHEHUH C JBYMS NEPEMEHHBIMH, B TOM 4YHCIIE
rpau4ecKy.

CocTaBnsiTh M pemiath JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX ypaBHEHHH MO
YCIOBUIO 3a/ladl, HMHTEPIPETUPOBATh B COOTBETCTBHUM C KOHTEKCTOM 3aJaud IOJyYEHHBIN
pe3yJbTarT.

DOyHKIUHA

N300paxarh Ha KOOPAWHATHOM TPSIMOM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpAMHAaTaM, Jy4Hd, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YHCIOBBIE TNPOMEXYTKH Ha
anreOpanvIecKoM SI3bIKE.

OtrmedaTs B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduxu nuHeRHbIX QyHKIMH. CTpouTsh rpadux GyHKIuu y = [X|.

OnwuceiBaTh € MOMOIIBIO (YHKIMHA M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIUYMHAMU:
CKOPOCTb, BpeMs, pacCTOSIHHE, I[€Ha, KOJIMYECTBO, CTOUMOCTb, MPOU3BOJIUTENBHOCTh, BpeMS,
00BEM paboTHI.

HaxonuTs 3HaueHune QyHKIMU IO 3HAYEHUIO €€ apryMeHTa.

[Tonumatp rpaduueckuil crocod MpeACTaBiIeHUS M aHAIW3a MHPOPMALMHU, U3BIEKATh U
MHTEPIPETUPOBATH MHPOPMALIUIO U3 IPA(QUKOB PEAIbHBIX MPOLIECCOB U 3aBUCUMOCTEN.

K koumy oOyuenus B 8 kJacce oOydaromuiics MOMYYHUT CJIEIYIOLUIUE IMPEIMETHBIE
pE3yJIbTaThI:



Yucsa v BbIYUCTCHUA

Hcnonb30BaTh HavallbHBIE MPEACTABICHUS O MHOYKECTBE JCHCTBUTEIBHBIX YHUCEN IS
CPaBHEHMsI, OKPYIJIEHUS M BBIYMCIEHUMN, HU300pa)kaTh [EHCTBUTENBHBIE UYWCIIA TOYKAMU Ha
KOOPJMHATHOU MPSIMOIA.

[TpumeHsTh TIOHATHE apU(METUYSCKOTO KBAJIPATHOTO KOPHS, HAXOIUTh KBAJApPaTHBIC
KOPHH, UCIIOJIB3YS MPU HEOOXOUMOCTHU KaJbKYJIATOP, BBIIOIHAThH MpeoOpa3oBaHus BIPAXKESHUH,
COZEpKAIIMX KBAJIPATHBIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonp3oBaTh 3amucu OOJIBIIUX W MaJlbIX YHMCENI C MOMOMIbIO JNECATUYHBIX IpoOeil u
crenenel yucia 10.

Anredpanyeckue BbIPaKeHUs

[IpuMeHATh TOHATHE CTENEHW C IEeNbIM II0Ka3aTeleM, BBIIOJIHATH IpeoOpa3oBaHUs
BBIPKEHUM, COAEPKALIUX CTEIIECHH C LIEJIBIM ITOKA3aTeJIEM.

BbINoMHATE TOXAECTBEHHBbIE IMPEOOpPa30BAHUS PALMOHAIBHBIX BBIPAKEHUH Ha OCHOBE
MpaBUJI ACUCTBUI HAJl MHOTOWICHAMH U aNreOpandyecKuMu JpoOsiMH.

PackiiagpiBaTh kBasipaTHBIN TPEXUIEH HA MHOXKUTEIH.

[TpumensTh peoOpa30BaHUs BHIPAKEHUH JIJIS pEIICHUS Pa3IMYHBIX 337a4 U3 MAaTEeMaTUKH,
CMEXHBIX IIPEIMETOB, U3 pEalbHON IIPAKTUKH.

YpaBHeHUs] M HEPABEHCTBA

PemaTts nuHeliHble, KBapaTHbIE YPABHEHUS U PAllMOHAIbHBIE YPABHEHMSI, CBOASILUECS K
HUM, CUCTEMBI JIByX YPAaBHEHUH C IByMs IEPEMEHHBIMH.

IIpoBOINTH MPOCTENUIINE UCCIENOBAHNS YPABHEHUA U CUCTEM YPAaBHEHHI, B TOM YHUCIE C
pUMEeHEeHHEM TpadudecKiX IpeCTaBIeHU (YCTaHABINBATh, IMEET JIM YPAaBHEHUE UITU CHUCTEMA
YpaBHEHUI PELICHUS, €CII UMEET, TO CKOJIbKO, U TIpOYee).

[lepexonuTh OT clIOBeCHOW (OPMYIHUPOBKM 3adauu K e€ anredpandeckoil Mojeiau ¢
MOMOIIbIO COCTABJICHUS YPAaBHEHMsI WJIM CHUCTEMbl ypaBHEHHWIl, HWHTEpPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33J1a4yl MIOJIyY€HHBIN PE3YNIbTaT.

[TpyMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB JUIsl CPABHEHMSI, OLICHKH, PEIlIaTh JIMHEHHbIE
HEPAaBEHCTBA C OJIHOM TEPEeMEHHOM W WX CHCTEMBI, JaBaTh TpadUUYECKyI0 HILTIOCTPAINIO
MHO’KECTBA PELICHUI HEpaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUH

[ToruMaTh ¥ UCTIOJIL30BaTh (PYHKITMOHAIBHBIC TIOHATHUS U SI3bIK (TEPMUHBI, CAMBOJIMYECKHIE
0003HaueHMsT), OTIPEIENATh 3HaUeHHE (PYHKIUH 0 3HAYEHUIO apryMEHTa, OIpeelsATh CBOMCTBA
byHkuun 1o e€ rpaduky.

Ctpouts rpaduku 3JeMEHTapHBIX QYHKIIMA BHJIA:

y = k/X, y = x2, y = x3y = |X|, y = VX, OnHCBIBaTh CBOMCTBA YHCIOBON (DYHKIMU 10 €&
rpauky.

K xoniy oOydeHuss B 9 kJjacce OOydYarOMMICS TONYYUT CIEAYIONIAE TMPEIMETHBIE
pE3yJIbTaThI:

Yucia v BbIYUCICHUSA

CpaBHUBATh U yNOPSAAOYMBATH PAIUOHAIBHBIE U UPPALIMOHATILHBIE YHCIIA.

BeimonHaTe apudmeTnueckue JEHCTBUS ¢ pallMOHAIBHBIMHU YMCIaMH, cOUYeTas YCTHbIE U
MMCbMEHHBIE TPUEMBI, BBITIOIHATH BEIUUCIECHUS C UPPALIUMOHATIbHBIMU YUCIIAMH.

HaxoauTh 3HaueHusi CTeneHel ¢ LeIbIMU MMOKa3aTeIsIMU U KOPHEH, BBIUUCIIATH 3HAUECHUS
YHCJIOBBIX BBIPAXKEHUH.

OkpyrisTh JAEWCTBUTENbHBIE YHCIIA, BBIMOJIHATH HPUKHUIKY pe3yJbTaTa BBIYUCICHUH,
OIICHKY YHUCIIOBBIX BBIPAXKEHUI.

YpaBHeHUs1 1 HEPABEHCTBA

Pemiate nuHelHbIE U KBaJIpaTHBIC YPABHEHUSI, yDABHEHM S, CBOISIIMECS K HUM, TPOCTEUIINE
IpOOHO-pallMOHANIbHbBIE YPABHEHHUS.

Pemiate cucteMbl IBYX JUHEHHBIX YpAaBHEHHH C JABYMsI NMEPEMEHHBIMU M CHUCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OJJHO YPaBHEHHUE HE SIBJIACTCS JINHEUHBIM.



Pemate TekcTOBbIE 3ajauM  anreOpaMyeckMM CHocoOOM C TOMOUIbIO COCTaBJICHUS
YPaBHEHMsI WM CUCTEMBI JIBYX YPaBHEHHI € ABYMS E€PEMEHHBIMU.

IIpoBOIUTH MPOCTEUIINE UCCIIENOBAHNS YPABHEHUNM U CUCTEM YPAaBHEHHI, B TOM UYHUCIE C
IpUMEHEHHEM IrpaduyecKuX MpecTaBlIeHui (YCTaHaBIMBaTh, UMEET JIM yPaBHEHUE UIIM CUCTEMA
YpaBHEHHI PELICHUS, €CIIH UMEET, TO CKOJIbKO, U TIpoUee).

Pemate nuHelHblE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxkaTh pelIeHUE
HEPaBEHCTB HAa YMCIIOBOW MPSAMOM, 3aITUCHIBATH PEIICHHUE C TIOMOIIBIO0 CHMBOJIOB.

Pemiate cucteMbl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIHOYAOIIIE KBAaJpaTHOE
HEPaBEHCTBO, M300pakaTh pEIIeHHE CHUCTEMBbl HEPAaBEHCTB Ha YHMCIOBOH IMPSIMOM, 3alUCHIBATH
pelLIeHHe C TOMOLIbIO CHMBOJIOB.

Mcnonb30BaTh HEPABEHCTBA MPHU PEIICHUH PA3IMYHBIX 33]1a4.

DOyHKIUHA

Pacno3naBate GyHKIMU H3y4eHHBIX BUIOB. [10Ka3pIBaTh CXEMAaTHYECKH PACIIOIOKEHHE Ha
KOOPJIMHATHO# IIOCKOCTH TpadukoB Gpynkumid Buga: y = kX, y =kx + b, y = k/x, y = ax2 + bx +
c, ¥y =x3,y=1X,y = [X|, B 3aBuCHMOCTH OT 3HauYeHHiI KO3(DPHUIHEHTOB, OIKICHIBATE CBOIMCTBA
byHKIHIA.

Crpouth M M300pakaTh CXEeMAaTHYECKH TPapUKH KBAIPATUYHBIX (DYHKIMH, OMUCHIBATH
CBOWCTBA KBaIpaTUYHbIX (DYHKIMHA 1O UX rpaduKam.

Pacno3naBate kBagpaTH4HyO GYHKIHUIO 110 (hOpMYJIe, IPHUBOIUTH IPHUMEPHI KBaIPATUIHBIX
(byHKUUH U3 pealbHON KU3HU, GU3UKU, TEOMETPUH.

YucJi0oBbIe MOCJI€10BATEIbHOCTH U MPOTrPecCUH

Pacno3HaBaTh apu(METHUYECKYI0 U F€OMETPUYECKYI0 IPOTPEcCUr MpPU pasHbIX CIIOCOOax
3aIaHMsL.

BBINONHATE BBIYMCICHUS C HCHOJIB30BaHHEM (QOpMyN N-ro ujaeHa apudMeThuecko u
T€OMETPUUYECKON MTPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakaTh wieHbl OCIEI0BATEIBHOCTH TOYKAMH HA KOOPIMHATHON TIOCKOCTH.

Pemrate 3amaum, cBS3aHHBIE C YHCIOBBIMH MTOCIIEIOBATEIHHOCTSMH, B TOM YHCJIE 3a]1a91 U3
peasbHOM JKU3HU (C UCTIOIb30BaHUEM KAJIBKYIATOPA, IU(PPOBBIX TEXHOJIOTHI).



TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
Ne n/m Y —— Beero Ko;npo.m,ﬂme Hpgucnmecxne 06pa30BATETBHBIE
padoThI padoThI pecypes
1 Yucna u BeIUKCIICHUS. ParuoHanbpHEIe o5 1 bubnunoreka LIOK
qucia https://m.edsoo.ru/7f415b90
bubnuoreka [IOK
2 AJreOpaHICCKHC BLIPRKCHHA 27 . https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
3 Y PABHCHHS! H HEPaBCHCTBA 20 1 https://m.edsoo.ru/7f415b90
bubnuoreka [IOK
4 Koopmunatst u rpaduiu. Gyricim 24 . https://m.edsoo.ru/7f415b90
bubnmorexa LIOK
S [Tosropenme i 0bodmennue 6 1 https://m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I1O 102 5 0

I[TPOTPAMME



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

8 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne ni/n EpOrPAMMEI Beero KOﬁHTpO.HbeIe HpﬁaKanecmle 06PA30BATEILHBIC
padoThbI padoThsI pecypeb

1 Yucna u Beiuncnenus. Kpagparaeie 15 bub6nmoreka [IOK
KOpHH https://m.edsoo.ru/7f417af8

2 Uucna u Beraucienns. CTEIEHb ¢ LEIbIM 7 bubnunoreka LIOK
HOKa3aTeyeM https://m.edsoo.ru/7f417af8

3 AnrebpanyecKkue BbIpaKCHUS. 5 1 bubnnorexa [JOK
KBanparHbiii TpéxwieH https://m.edsoo.ru/7f417af8

4 AnreOpanyecKkue BbIpaKEHUSI. 15 1 bubmmoreka [JOK
Anrebpanueckast Jpoob https://m.edsoo.ru/7f417af8

5 VYpaBHeHus u HepaBeHCTBA. KBagpaTHbIe 15 1 bubmuoreka [IOK
ypaBHEHHUSI https://m.edsoo.ru/7f417af8

6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnnorexa [JOK
ypaBHEHUI https://m.edsoo.ru/7f417af8

bu6mmoteka IIOK
7 VYpaBHeHus u HepaBeHCTBA. HepaBeHCTBA 12 1 https://m.edsoo.ru/7f417af8

bu6nunorexa LIOK
8 PyHKIMH. OCHOBHAIC OHATH S https://m.edsoo.ru/7f417af8

but6mmoreka [IOK
o Dymxupn. Huciosbie pyniimn o https://m.edsoo.ru/7f417af8

bu6nunorexa LIOK
10 Tosroperne i 060buieHne 6 2 https://m.edsoo.ru/7f417af8

OBLIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOI'PAMME



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

9 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM K n (undgposBbie)
n/n NMPOrpaMmblI Bcero OﬁﬂTpom’m’le p ﬁaKTquCKHe o0pa3oBaTte/ibHbIE
padoThI padoThI pecypcb
1 Uucna u Beruncienus. JlelicTBUTENbHEBIC 9 bu6nmmoreka [IOK
qucia https://m.edsoo.ru/7f419d08
2 YpaBHEHHUS U1 HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubmmoreka [JOK
OJTHOM TIEPEMEHHOM https://m.edso0.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHCHHIA https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
4 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 16 1 hitps://m.edsoo.ru/7£419d08
bu6mmoreka IIOK
> DyiciH 16 1 https://m.edsoo.ru/7f419d08
bu6nmorexa LIOK
6 YucoBbIe MOCIEN0BATEIBHOCTH 15 1 hitps://m.eds00.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3ALIHS 18 1 bubmmoteka IIOK
3HaHHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I1O 102 5 0

[TPOI'PAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIIACC

KoanuecTBo 4acoB

DJIeKTpoHHbIe U pOBbIE

Ne i/ Tema ypoka Beero Kounrpoabubie oOpa3oBaTe/ibHbIE
padoTbI pecypchl
1 [TonsaTue panmoHaIbHOTO YKCIa 1
2 Apudmerrdeckue I1HCTBUS C 1
palOHATBLHBIMH YHUCIIAMU
3 Apudmerndeckue neicTBus ¢ 1
parMoHAIbHBIMHA YU CIIAMHU
4 Apudmerraeckue I1HCTBUS C 1
paloOHATBLHBIMH YHUCIIAMU
5 Apudmerraeckue I1HCTBUS C 1
palroOHATBLHBIMH YHUCITIAMU
6 Apudmernueckre IeHCTBUS C 1
parroHaIbHBIMU YHCIAMH
7 CpaBHeHue, ynops/104MBaHue 1
palroOHATBHBIX YUCEI
3 CpaBHeHue, ynopsgounBaHue 1
paIrroHaIbHBIX YHCEI
9 CpaBHeHue, ynopsiouBaHue 1
panroOHATBHBIX YHCEI
bu6mmoreka [JOK
10 CreneHs ¢ HaTypaJbHBIM IMOKa3aTeIeM 1 . 1
https://m.edsoo.ru/7f4211de
bu6mmorexa [IOK
11 CreneHb ¢ HATypalIbHBIM MOKa3aTeIeM 1 . 1
https://m.edsoo.ru/7f421382
bu6mmoreka [JOK
12 CreneHs ¢ HaTypaJIbHBIM IMOKa3aTeIeM 1 . 1
https://m.edsoo.ru/7f42154e
bu6mmoreka [IOK
13 CreneHs ¢ HaTypaJIbHBIM IMOKa3aTeIeM 1 1

https://m.edsoo.ru/7f4218be



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

14 CreneHs ¢ HATYpaJIbHBIM ITOKa3aTeIeM 1

15 Pemienne ocHOBHBIX 3ana4 Ha pobu, 1
MIPOLICHTHI U3 PEATbHOU MPAKTHKU

16 Pemmenne oCHOBHBIX 3aja4 Ha Ipoowu, 1
MPOLICHTHI U3 PEATbHOM MPAKTUKU

17 Perenne oCHOBHBIX 33;1121‘-1 Ha Jpoou, 1
MIPOLICHTHI U3 PEATbHOU MPAKTHKH

18 Pernrenne oCHOBHBIX 3aa4 Ha Ipoowu, 1
MIPOLICHTHI U3 PEATbHOM MPAKTUKU

19 [Ipu3Haku nenumocTu, pa3aoKeHUs Ha 1
MHOKHUTEHN HATYPAIbHBIX YHCEIT

20 [Ipu3Haku nenumocTu, pa3aoKeHus Ha 1
MHO>KUTEIH HATypaJIbHBIX YUCEIl

21 Peanbuble 3aBucumoctu. [Ipsmas u 1
oOpaTHas MpONOPIUOHATHBHOCTH

29 Peanbubie 3aBucumocti. [Ipsmast u 1
oOpaTHasi MPOMOPIHMOHATBHOCTH

23 Peanbuble 3aBucumoctu. [Ipsmas u 1
oOpaTHas MpOMOPIMOHATHBHOCTH

24 Peanbnbie 3aBucumocti. [Ipsmast u 1
oOpaTHasi MPOMOPIHOHATBHOCTH

o5 'I'<OHTpOJ'II>Ha$I pabota 1o Teme 1

Pamnnonanbubie yncna"
26 BbykBeHHbIE BBIpA)KEHUS 1 BH6H_HOTeKa LIOK
https://m.edsoo.ru/7f41feec

27 DopmyIbl 1

28 DopmyIsl 1

29 Ilepemennsie. JlomycTumblie 3HaUCHUS 1

MIEPEMEHHBIX



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

[TpeoOpazoBanre OYKBEHHbBIX BHIPAKEHUH,

bu6mmoreka [IOK

30 PacKphITUE CKOOOK M IPUBEICHHE https://m.edsoo.ru/7f41fafa
MOJIOOHBIX CIaraeMbIX
| e Sy st B LOK
https://m.edsoo.ru/7f41fd70
MOJIOOHBIX CIaraeMbIX
[IpeoOpa3zoBanne OYKBEHHBIX BBIPAKCHHM,
32 packpbITHE CKOOOK U IIPUBEJICHUE
MOJIOOHBIX CIaraeMbIX
[TpeoOpazoBanre OYKBEHHBIX BBIPAKEHUH,
33 pacKpbITHE CKOOOK U IIPHUBEICHUE
MOJIOOHBIX CIaraeMbIX
34 CBolicTBa CTENIEHU C HATYPaJIbHBIM bubnuoreka [IOK
HOKa3aTeNneM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C HATYpaIbHBIM bubnmnoreka [JOK
HOKa3aresieM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENEHU C HATYPaTbHBIM bubnuotexa [JOK
nokazaresieM https://m.edsoo.ru/7f4218be
bu6nmoreka [JOK
37 Mrorosnebt https://m.edsoo.ru/7f42276e
bu6mmoreka [IOK
38 Muorotetst https://m.edsoo.ru/7f422930
39 CnoxeHue, BBIUNTaHUE, YMHOKEHHE bubnmnoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CnoxeHue, BBIUNTaHUE, YMHOKEHHE bubnmnoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
a1 CroxeHue, BBIYUTaHUE, YMHOKEHUE bubnuotexa [JOK
MHOT'OUJIEHOB https://m.edsoo.ru/7f422fca
42 CnoxeHue, BBIUUTaHUE, YMHOKEHHE bubnmoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f423182
43 DopMyIIbl COKPALIEHHOTO YMHOXKEHUS bubmorexa HOK

https://m.edsoo.ru/7f42432a



https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a

bu6mmoreka [IOK

44 POpmyIIEI COKPAIIEHHOTO YMHOKCHHA https://m.edsoo.ru/7f42464a
45 ®opMyJIbl COKPAILIEHHOTO YMHOKEHUS bubmmorexa [IOK
https://m.edso0.ru/7f424c12
46 DopMyIIbl COKPAIIEHHOTO YMHOKEHUS bubmorexa LHOK
https://m.edsoo.ru/7f424fd2
47 @DopMyJibl COKPALIEHHOTO YMHOXKEHUS bubmmorexa LHOK
https://m.edsoo.ru/7f4251d0
48 PaznoxxeHne MHOrO4JIEHOB Ha MHOKUTENH bubmorexa LHOK
https://m.edso0.ru/7f423312
49 PaznoxeHre MHOrO4JIEHOB HA MHOKUTENN bubmmorexa [IOK
https://m.edsoo.ru/7f4237fe
50 PaznoxxeHne MHOTO4JIEHOB Ha MHOKUTENH bubmmorexa LHOK
https://m.edsoo.ru/7f4239de
51 PaznoxxeHre MHOTOWIEHOB HA MHOKUTEIN
52 KonTponbHas padora no teme
"AnreOpanyeckue BblpaxeHus"
53 YpaBHeHue, mpaBuiIa NpeoOpa3oBaHus
ypaBHEHHSI, PABHOCHIILHOCTh YPaBHEHHHA
JIuHeitHoe ypaBHEHUE C OHOU
54 NIEPEMEHHOM, PEeIIEHNE JINHENHBIX
ypaBHEHUU
55 epesenion peene el ubmiorera LIOK
N https://m.edso0.ru/7f420482
ypaBHEHUH
JIuneliHOEe ypaBHEHHE C OAHOU
56 NIEPEMEHHOM, pellIeHHEe JTMHEHHBIX
YpaBHEHUN
57 Pemenue 3amayu ¢ moMoONIp0 ypaBHEHUN bubmiorexa LOK
https://m.edsoo.ru/7f42064e
. bu6mmoreka [IOK
58 Pemenue 3a1a4 ¢ mOMOIIBIO YpaBHEHUI

https://m.edso0.ru/7f420806



https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806

bu6mmoreka [IOK

59 Pemenue 3a1ay ¢ moMONIbI0 YpaBHEHUN 1 https://m.eds00.ru/7f4209a0
60 Pemenue 3a1a4 ¢ momMoIs0 ypaBHEHUH 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f420e6e
61 JIuHeitHoe ypaBHEHUE C IBYMsI 1 bubmuorexa [JOK
MIEPEMEHHBIMH U €ro Tpaduk https://m.edsoo.ru/7f427c32
62 JInHeitHOe ypaBHEHUE C IBYMS 1 bubnuorexa [JOK
IIEPEMEHHBIMH U €T0 rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema 1ByX JUHEHHBIX YPABHEHUH € 1 bubnuoreka [IOK
JIBYMsI IIEPEMECHHBIMU https://m.edso0.ru/7f42836¢
64 Cucrema 1ByX JUHEHHBIX YPABHEHUH € 1
JBYMS TIEpEMEHHBIMA
65 Cucrema 1ByX JUHEHHBIX YPaBHEHUH € 1
JIByMs IIEpEMEHHBIMU
66 Cucrema 1ByX JTUHEHHBIX YPABHEHHUH € 1
JIBYMsI TIEepEMEHHBIMA
67 Pemenue cucrem ypaBHEHUI 1 bubmorexa HOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHUI 1 bubmorexa LIOK
https://m.edso0.ru/7f42865a
69 Pemenue cucrem ypaBHEHUI 1 bubmmorexa [TOK
https://m.edso0.ru/7f4287d6
70 Pemenune cucrem ypaBHEHHIA 1
71 Pemenue cucrem ypaBHEHUI 1
72 KonTponbhas pabota no teme "JIunelinble 1 bubnnorexka [JOK
ypaBHeHHS" https://m.edsoo.ru/7f421044
. bubnuorexa [IOK
73 Koopaunara Touku Ha npamoii . https://m.edsg).ru/7f41de76
bubnuoreka [IOK
[ HlHCIIOBIC MPOMEXyTICH 1 s 20500 NITHA1
75 YuciioBbie TPOMEKYTKH 1



https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2

PaccrosiHue MCXKAY ABYMs TOYKaMU

76 KOOPJMHATHOU IIPSIMOM
77 Paccrosinne Mexy IByMst TOUKaMu
KOOPJAMHATHOU MPSIMOi
78 [IpsamoyrosbHas cucTeMa KOOpJMHAT Ha bubmuorexa [JOK
INIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyrosibHas cucreMa KOOpAUHAT Ha bubnnorexa [JOK
IJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpaduKoB, 3a1aHHBIX bubnnoreka [JOK
bopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpaduKoB, 3aIaHHBIX bubnnoreka [JOK
bopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpadguKoB, 3aJaHHBIX
dbopmynamu
83 Yrenue rpauKkoB peabHbIX bubnuoreka [IOK
3aBUCHMOCTEI https://m.edsoo.ru/7f41ea24
84 Urenue rpavKoB peabHbIX
3aBUCUMOCTEN
bu6mmoreka [JOK
85 Honsie dyricumn https://m.edsoo.ru/7f41ef06
86 I'paduk pyHkunn
. . bubnuorexa [JOK
87 Crotictsa dynKimii https://m.edsoo.ru/7f41f078
. . bubnmoreka [JOK
88 CroiicTsa pynKimii https://m.edsoo.ru/7f41f1fe
. bubnuorexa [JOK
89 Jlnmeitnas pynicis https://m.edso0.ru/7f427282
. bubnmoreka [JOK
0 Jmseiinas QyHKima https://m.edsoo.ru/7f427412
91 [Toctpoenue rpaduka TuHeHHON QyHKIIH bubmorexa HOK

https://m.edsoo.ru/7f426d1e



https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
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https://m.edsoo.ru/7f41ef06
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92 [TocTpoenue rpaduka TUHEHHON QYHKITUN

93 I'paduk pynkuuum y =[x|

94 I'paduk pynkuuu y =|x|
KonTtponbHas pabora o Teme

95 "Koopaunats! u rpaduku. Oynknun" /
Bcepoccuiickas mpoBepouHas pabota

9% Wrorosast koHTpOIBHAS paboTa /
Bcepoccuiickas mpoBepoyHas padboTa

bubmuorexa [JOK
https://m.edsoo.ru/7f41f50a

bu6mmoreka [IOK
https://m.edso0.ru/7f429c6c¢

[ToBTOpEHNE OCHOBHBIX MOHATHI U
97 METOJ/IOB Kypca 7 Kjacca, 000011eHue
3HAHUU

[ToBTOpEHNE OCHOBHBIX IMOHSATHH H
98 METOJIOB Kypca 7 Kiacca, 060011eHne
3HAHUN

IToBTOpEHNE OCHOBHBIX TOHATHI U
99 METO/I0B Kypca 7 kiacca, 00001ieHne
3HAHUHU

IToBTOpEHNE OCHOBHBIX TOHATHI U
100 METO/I0B Kypca 7 kiacca, 00001ieHne
3HAHUHI

IToBTOpEHNE OCHOBHBIX TOHATHI U
101 METO/IOB Kypca 7 Kiacca, 00001ieHue
3HAHWUI

[ToBTOpEHKE OCHOBHBIX MOHATUI U
102 METO/I0B Kypca 7 kiacca, 00001ieHne
3HAHWI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

bu6mmoreka [IOK
https://m.edso0.ru/7f429f32

bu6mmoreka [IOK
https://m.edsoo.ru/7f42a0e0

bubmuorexa [JOK
https://m.edsoo.ru/7f42a27a

bubmuorexa [JOK
https://m.edso0.ru/7f42a900



https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
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8 KJIACC

KoauuyecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne i/ Tema YpoKka Beero Ko]—[Tpo,]n,]-[],[e OﬁpaSOBaTe.}ILHLIe
padoThI pecypcbl
1 KBaaparHplii KOpeHb U3 YUCIIA 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f42d452
2 [TonsiTre 006 UpparMOHAIILHOM YHCIIC 1 BH6H_HOTeKa 0K
https://m.edsoo.ru/7f42eaaa
3 JlecsiTuuHbie TPUOTUKESHUS 1
MppaIMOHAIBHBIX YUCET
4 JlecsiTuuHbIe TPUOTUKESHUS 1
MppaIMOHAIBHBIX YUCET
5 JleficTBUTENBHBIE YKCTIA 1
6 CpaBHeHUEe 1eHCTBUTEIBHBIX YHCE 1
7 CpaBHeHHE 1eHCTBUTENBHBIX YUCEI 1
8 Apudmernueckuit KBaJpaTHbIH KOPEHb 1
9 VYpaBHeHue BUIa X* = a 1
10 CBoiicTBa apupMeTHUECKUX KBAPATHBIX 1 bubnuoreka [IOK
KOpHei https://m.edso0.ru/7f42d862
11 CgoiicTBa apu(PMETHICCKUX KBAAPATHBIX 1 bubmuorexa [JOK
KOpHeH https://m.edso0.ru/7f42d862
12 [IpeoOpa3oBaHye YMCTOBBIX BBIPAXKEHUH, 1 bubnnorexka [JOK
COJIEp>KaIlNX KBaJIpaTHbIE KOPHU https://m.edsoo.ru/7f42dd26
13 IIpeoOpa3oBaHue YUCIOBBIX BHIPAKEHUH, 1 bubmuoreka [IOK
COZEePIKAIINX KBAAPATHBIC KOPHH https://m.edsoo.ru/7f42ded4
14 [IpeoOpa3oBaHye YHCIOBBIX BBIPAXKEHUH, 1 bubnnorexka [JOK
COJICPIKAIINX KBAJPATHBIC KOPHH https://m.edsoo.ru/7f42e0be
15 [IpeoOpa3oBaHue YUCIOBBIX BHIPAKECHUH, 1 bu6nuoreka [IOK

coJIeprKaIliX KBaJIpaTHbIE KOPHU

https://m.edsoo0.ru/7f42e262



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
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https://m.edsoo.ru/7f42ded4
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bu6mmoreka [IOK

16 CTeleHs ¢ LelbIM II0Ka3aTeaeM 1 hitps://m.edsoo.ru/7f4354a4
CrangaprHas 3anuck uncia. Pasmepst
17 e saor s RoacCR ) Bumiorera LIOK
00BEKTOB), JUTMTEIILHOCTH ITPOIIECCOB B https://m.eds00.ru/7f436098
OKPYKaroIleM MUpPe
18 CBOMCTBA CTEIIEHH C IIEJIBLIM ITOKa3aTeIeM 1 Bronmozexa LIOK
https://m.edsoo.ru/7f435648
19 CBoliCcTBa CTEIICHH C ICJIBIM IMOKa3aTeIeM 1 bubmorexa LIOK
https://m.edsoo.ru/7f435648
20 CBOMCTBA CTEIIEHHU C [EJIBIM ITOKa3aTeIeM 1 Bronmozexa LIOK
https://m.edsoo.ru/7f435648
21 CBOICTBA CTEIIEHHU C IIEJIBIM IIOKA3aTEIEM 1 bubmuorexa LJOK
https://m.edsoo.ru/7f43599a
22 CBOMCTBA CTEIIEHH C I[EJIBIM ITOKa3aTeIEM 1 Eubmorexa IIOK
https://m.edsoo.ru/7f435ed6
23 KBanpathblii TpéxuneH 1
24 KBanpatublii TpéxuneH 1
o5 PasnosxeHne kBagpaTHOro TpéXusieHa Ha 1 bubnnoreka [JOK
MHOYHUTEITU https://m.edsoo.ru/7f42fd38
26 PasnoxeHne kBaapaTHOro TpEX4sacHa Ha 1 bubmuoreka [IOK
MHOHUTETN https://m.edsoo.ru/7f42fd38
27 Koanpemae sopam. Cromonm, ) Buorexa LIOK
. " https://m.edsoo.ru/7f42ec80
KBanpatHblii TpexdineH
bubnnoreka K
28 Aurebpanticckas Apook 1 httgs://%éedsic.)ruﬂf430382
29 JlomycTuMBbIe 3HaYEHUS TTIEPEMEHHBIX, 1
BXOJIAIIUX B aIre0pandecKue BhIPaXKCHUS
30 JlommycTuMble 3HAYCHUS IEPEMEHHBIX, 1

BXOJAIIUX B anre6panqec1<ne BBIPpAXCHUSA



https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382

OCHOBHOE CBOMCTBO aJIreOpandecKom

bu6mmoreka [IOK

31 apoou https://m.edsoo.ru/7f4308e6

. bubnmoreka [JOK
32 Coxpamenne 1pobeit https://m.edsi.ru/7f430a8a

. bubmuorexa [JOK
33 Coxpatuerne apobeit Pt im edsob /7430144

. bubnuoreka IHOK
34 Coxpamenne apobeii https://m.edsg).ru/?f430f44

35 CnoxxeHue, BBIYUTaHUE, YMHOKEHUE U bu6mmoreka [IOK
JeNICHHEe anreOpanyecKux Apooeit https://m.edsoo.ru/7f43128c

36 CnoxxeHue, BBIYUTAaHHUE, YMHOKEHUE U bu6mmoreka [IOK
JeNIeHHEe areOpandecKux Apooeit https://m.edsoo.ru/7f4315c0

37 CrnoxxeHue, BBIYUTaHUE, YMHOXKEHUE U bubnuorexa [JOK
JeNICHHE anredpandyecKux Apooeit https://m.edsoo.ru/7f4318c2

38 CnoxxeHue, BBIYMUTaHUE, YMHOKEHUE U bu6nmoreka [JOK
JeNIieHre anreOpandecKux aApooeit https://m.edsoo.ru/7f431a20

39 [IpeoOpa3oBanue BbIpaxeHH, bubnnoreka [JOK
CoJiep KaliX anredpandeckue Apoou https://m.edsoo.ru/7f43259c

40 IIpeoOpa3oBaHue BBIpAKEHUIH, bubnuoreka [IOK
cojiep KaIIux anredopandeckue Apoou https://m.edsoo.ru/7f432736

a1 IIpeoOpa3oBaHue BBIpAKEHUIH, bubnuoreka [IOK
coiep KaIIux anredbpandeckue Apoou https://m.edsoo.ru/7f432736

42 KonTponbhas pabota no teme bubnnoreka [JOK
"Anrebpanueckas 1poon" https://m.edsoo.ru/7f431d36

43 KBanpaTtHoe ypaBHEHUE bubmmorexa [IOK
https://m.edsoo.ru/7f42eela

44 Henonxoe kBagpaTHOE ypaBHEHUE BH6H_HOTeKa HOK
https://m.edsoo.ru/7f42eela

45 Hemnonnoe kBagparHoe ypaBHEHUE BH6H_H0TeKa 0K
https://m.edsoo.ru/7f42eela

16 dopmyiia KOpHEH KBaJIPaTHOTO bubnmuorexa [JOK

YpaBHEHUS

https://m.edsoo.ru/7f42f158



https://m.edsoo.ru/7f4308e6
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https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
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dopmyiia KOpHEH KBaJIpaTHOIO

bu6mmoreka [IOK

47 YpaBHECHHUS https://m.edsoo.ru/7f42f3f6
48 @opMyita KOpHEH KBaPAaTHOIO bubmuoreka [IOK
YpaBHCHHS https://m.edsoo.ru/7f42f5a4
bubnnoreka [HOK
49 Teopema Bitera s 20500 NITH42fef0
bubnnorexa [JOK
>0 Teopema Buera https://m.edsi.ru/7f430076
51 Pewienue ypaBHeHuH, CBOASIINXCA K bu6mmoreka [IOK
KBaJpaTHBIM https://m.edso0.ru/7f43c542
59 Pewienve ypaBHeHUH, CBOASIIUXCSA K bu6mmoreka [IOK
KBaJpaTHBIM https://m.edso0.ru/7f43c3d0
53 [Ipocreiimue qpoOHO-palOHaNIbHbIE bubnnorexa [HOK
ypaBHEHHSI https://m.edsoo.ru/7f4328c6
54 [Ipocreiiue ApoOHO-paLlnOHATIbHbIE bubnuoreka [IOK
ypaBHEHUS https://m.edsoo.ru/7f432b6e
55 Pemrenne TeKCTOBBIX 3a/1a4 C TTOMOIIIBIO bu6mmoreka [IOK
KBaJ[paTHBIX YpaBHEHUI https://m.edsoo.ru/7f42f75c
56 Penienne TeKCTOBBIX 3a7a4 C MOMOIIBIO bu6mmoreka [JOK
KBaJ[PaTHBIX YPaBHECHUIT https://m.edsoo0.ru/7f42{8f6
57 KonrtponbHas pabora no Teme bubnuoreka [IOK
"KBasparHbie ypaBHeHHUs" https://m.edso0.ru/7f4301f2
JIuneliHOEe ypaBHEHHE C IBYMS
58 MIEPEMEHHBIMH, €ro rpaduK, MpuUMepbl
pelIeHrs ypaBHEHUH B LENbIX YUCIIAaX
JIuneliHOE ypaBHEHHE C JBYMS
59 MEPEMEHHBIMH, €r0 rpaduk, MpUMepbl
pelIeHrs ypaBHEHUH B LENbIX YUCIIaX
JIuHeitHOE ypaBHEHUE C IBYMsI
60 MIEPEMEHHBIMH, €ro rpaduk, mpuMepbl

pellIeHrs YpaBHEHUH B LENbIX YUCIIAaX



https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

Pemenue cucrem AByX JIMHEHHBIX

61 YpaBHEHHH C IByMsI IEpeMEHHBIMU 1
62 Pemrenue SI/ICTGM JIBYX JTMHEWHBIX 1
YpaBHEHHH ¢ IByMsI IEpPEeMEHHBIMU
63 Pemrenue (jI/ICTCM JIBYX JTMHEWHBIX 1
YpaBHEHHH C IByMsI IEpeMEHHBIMU
64 [Ipumepsl [PeIICHHS CHCTEM HEJIMHEHHBIX 1
YPaBHEHUH C IByMsl IEPEMEHHBIMU
65 HpI/IMepvaeH_IeHI/I}I CHCTEM HEJMHEUHBIX 1
YpaBHEHHH C IBYMsI IEPEeMEHHBIMU
I'paduueckas uHTEpHpeTaus ypaBHEHUS
C IByMsI IEPEMEHHBIMU U CUCTEM bubnnorexa [HOK
66 . . 1 .
JMHEHHBIX YPAaBHEHHUH C IByMs https://m.edsoo.ru/7f43d6d6
MIEPEMEHHBIMH
I'padnueckas uHTEpHIpeTaLlsl ypaBHEHUS
C IByMs IEPEMEHHBIMH U CUCTEM bubnuoreka [IOK
67 . . 1 )
JIMHEHHBIX YPaBHEHUH C IByMs https://m.edsoo.ru/7f43d6d6
NEePEMEHHBIMU
68 Pemenune TEKCTOBBIX 33181 C 1OMOIILBIO 1
CUCTEM ypaBHEHUH
69 Pemrenue TCKCTOBI:IX 3a71a4 C IOMOIIBIO 1
CHCTEM YpaBHEHUH
70 Pemenue TEKCTOBBIX 3313 C OMOIILBIO 1
CUCTEM ypaBHEHUH
71 UYucnoBble HEPABEHCTBA U UX CBOMCTBA 1
72 UucnoBble HEPAaBEHCTBA U UX CBOMCTBA 1
73 HepaBeHcTBO ¢ 01HOM NTEpeMEHHON 1
JInneliHbIe HEpAaBEHCTBA C OJJHOMN bubnnorexka [JOK
74 . 1 )
NEePEMEHHOM M UX pelIcHHe https://m.edso0.ru/7f42c692
75 JInHeliHbIe HEPABEHCTBA C OTHOU 1 bubnuoreka [IOK

MEPEMEHHOMN U UX PEIICHUE

https://m.edsoo.ru/7f42c840



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840

JIuHeiiHbIe HEPABEHCTBA C OJHOM

76 . 1
MIEPEeMEHHON 1 UX PEIICHHUE
77 Cuctembl TUHEHHBIX HEPABEHCTB C OHOM 1 bubnmoreka [JOK
MIEPEMCHHOMN M UX PEIICHHE https://m.edsoo.ru/7f42cb88
78 CucreMbl TMHEUHBIX HEPABEHCTB C OJJHOM 1 bu6mmoreka [IOK
NEPEMEHHOM U UX pelIeHHe https://m.edsoo.ru/7f42cd2c
79 Cucrembl TUHEHHBIX HEPABEHCTB C OHOM 1
MIEPEeMEHHON U UX pelIeHHe
o | oot wcors : B 10K
paser https://m.edsoo.ru/7f42c9e4
psiMOH
| Rmtememcpmems et 1 BuGorra 1O
paBet https://m.edsoo.ru/7f42c9e4
psIMOU
KonTponbHas padota no temam
82 ) 1
HepasenctBa. CucteMbl ypaBHEHHIA
bu6nmoreka [JOK
83 Towsme Gyrxumm . https://m.edsoo.ru/7f433c12
84 OO6acth ornpeesieHuss © MHOXECTBO 1 bubnuoteka [JOK
3HAYEHHUH QYHKIHH https://m.edsoo.ru/7f433d84
85 CriocoOb1 3aanust pyHKIHIA 1
86 I'paduk pynkumm 1
87 CgoiicTBa GyHKIIUH, UX OTOOpaKEHHE Ha 1
rpaduke
UreHue u moctpoeHue rpadukoB
88 . 1
byHKIHIT
89 [Ipumeps! rpadgukoB GyHKITHIH, 1
OTPaXKAIOIIUX peaTbHbBIE MPOIECChHI
OYHKINH, OMMUCHIBAIONINE MPSMYIO H Bubnorexa [TOK
90 00paTHYIO TPONOPIIMOHAIbHBIC 1

3aBHCUMOCTH, UX I'pauKu

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



https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
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91 I'unep6ona
bubmuorexa [JOK
92 ['unepoona https://m.edso00.ru/7f4343¢2
bu6mmoreka [IOK
— 2

%3 I'pacpmic dymwmm y = x https://m.eds00.ru/7f434572
Oymxum y =2,y =3¢, y =YX, y N Xl bubmuoreka [JOK

94 rpaduyeckoe pelieHue ypaBHeHUu! 1 hitps://m.edsoo.ru/7f434d38
CHUCTEM ypaBHEHUU E— :
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H

95 METOJ0B KypcOB 7 U 8 KJIacCOB, bu6mmoreka [IOK
06o61ienue 3Hanuii / Beepoccuiickast https://m.edsoo.ru/7f4371aa
IIPOBEepOYHas pabora

96 HToroBast KOHTpOJIbHAS paboTa / bubnnorexa [HOK
Bcepoccuiickas mpoBepouHas pabora https://m.edsoo.ru/7f434eb4
[ToBTOpEHNE OCHOBHBIX MOHSATUH U

97 METOJIOB KypCOB 7 U 8 KJIacCOB,
000011IeHNEe 3HAHUHI
[ToBTOpEHNE OCHOBHBIX MOHSATUH U Bu6morexa LIOK

9% METOJIOB KYPCOB 7 8 KI1acCOB, https://m.edso0.ru/7f43736¢
000011IeHNEe 3HAHUHI — '
[ToBTOpEHNE OCHOBHBIX MOHATUH U Bu6morexa LIOK

9 METOZIOB KypCOB 7 8 KI1aCCOB, https://m.edso0.ru/7f437510
000011IeHNEe 3HAHNHI — :
[ToBTOpEHNE OCHOBHBIX MOHSATUH H Bu6morexa LIOK

100 METOZIOB KypCOB 7 8 KIIaCCOB, https://m.edso0.ru/7f4376b4
000011IeHNEe 3HAHNHI — :
[ToBTOpEHNE OCHOBHBIX MOHSATUH U Bu6morexa LIOK

101 METOZIOB KypCOB 7 8 KI1aCCOB, https://m.edso0.ru/7f436b88
000011IcHIE 3HAHNHI EE— '
[ToBTOpEHNE OCHOBHBIX IMOHATHH H Bu6morexa LIOK

102 METOJOB KypCOB 7 U 8 KJIacCOB,

000011IeHNE 3HAHUNA

https://m.edso0.ru/7f437858
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9 KJIACC

Ne i/

Tema ypoka

KoauuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTte/ibHbIE

pecypchl

PanmonansHbIe Yncna, uppaloHaIbHbIC
YHCcIIa, KOHEYHEIE U OECKOHEYHEIE
JECATUYHBIC TPOOH

MHOXKeCTBO AEHCTBUTEILHBIX YHCE,;
EACTBUTEILHBIE YMCIIa KAaK OECKOHEUYHBIE
NECATUYHBIC TPOOH

B3auMHO 0/1HO3HaYHOE COOTBETCTBUE
MEXy MHOYKECTBOM JICHCTBUTEIBHBIX
YHUCEJ U MHOXKECTBOM TOUYEK KOOPAUHATHOM
psIMOI

CpaBHEHME IEUCTBUTENBHBIX YHCEIL,
apupMeTHIeCKue JTEHCTBUS C
JNENUCTBUTENbHBIMU YUCIAMHU

HpI/I6HI/I)KéHHOC 3HA4YCHHUEC BCIIMYNHBI,
TOYHOCTH HpI/I6HI/I)K€HI/I${

OxpyrieHue ynucesn

o N o O

OxpyrieHne uncen

[Ipukuaka u olieHKa pe3yJbTaTOB
BBIYHUCIIEHUN

L

10

11

IIpukuaka 1 OLIEHKa pPEe3yJIbTaTOB
BBIYMCIICHUI

JInneliHoe ypaBHeHue. Pemenne
YPaBHEHUH, CBOASAIIMXCA K JINHEWHBIM

JIuneitHoe ypaBHeHue. Pemenue
YpaBHEHUH, CBOJSAIIUXCS K TUHEUHBIM

but6morex [JOK
https://m.edsoo.ru/7f43bf66

12

KBanpaTtHoe ypaBHeHue. Pemienue
YpaBHEHH, CBOJSIINXCS K KBaJIPaTHBIM

bubnunoreka LIOK
https://m.edso0.ru/7f43c542



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

KBanparHoe ypaBHenue. Penienue

bu6nmoreka [IOK

13 ypaBHEHUI, CBOASIIIMXCS K KBaJIPaTHBIM https://m.edsoo.ru/7f43c542
14 bukBanpaTHbie ypaBHEHHUS bubmorexa LIOK
https://m.edsoo.ru/7f43c3d0
15 bukBanpaTHbie ypaBHEHHUS bubmorexa LIOK
https://m.edsoo.ru/7f43c3d0
[Ipumepsl penieHus ypaBHEHUN TPEThEeU U
16 YETBEPTOU CTENECHEN pa3IOKEHUEM Ha
MHOXHUTEIHN
[Ipumepsl perieHus: ypaBHEHUN TPEThEeU U
17 YeTBEPTOU CTENECHEN pa3IoKEHUEM Ha
MHOXHUTEIHN
18 Pemenue npoOHO-panioHaIbHBIX bu6nunorexa LIOK
ypaBHEHUIA https://m.edsoo.ru/7f43c9b6
19 Pemenne npoOHO-paliioHaNbHbBIX bubmmoreka HOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
20 Pemrenne TekcToBBIX 3a1a4
anredpanvyeckuM METOI0M
21 Pemnrenuie TeKCTOBBIX 3a7a4
anredpandeckuM MeTOA0M
29 Pemrenne TekcToBBIX 3a1a4
anredpandecKuM METOI0M
23 KonTtponbHas pabora o Teme "YpaBHEHUs
C OJIHOM mepeMeHHOn"
24 VYpaBHeHUE ¢ BYMsI IEPEMEHHBIMU U €TI0 bubnuotexa [JOK
rpaduk https://m.edsoo.ru/7f43d0b4
o5 VYpaBHeHUE ¢ IBYMSI IEPEMEHHBIMH U €T0 bubmmnoreka [JOK
rpaduk https://m.edsoo.ru/7f43d0b4
26 CucreMa IByX JTMHEUHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU U €€ pelIeHue
97 Cucrema 1ByX JUHEHHBIX YPaBHEHUH €

JBYMsI IEPEMEHHBIMU U €€ pelleHue



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
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CucreMa IByX JTMHEUHBIX YPABHEHUH C

28 JBYMsI IEPEMEHHBIMU U €€ pelleHue
29 Cucrema 1Byx JII/IHef/'IHBIX"ypaBHeHI/Iﬁ c
IBYMs IEPEMEHHBIMU U €€ PELLICHUE
Pewrenue cucreM nByX ypaBHEHUM, OTHO U3
30 KOTOPBIX JIMHEHHOE, & IPYyroe — BTOPOU ];H6H_HOTeKa HOK
CTeIIOHM ttps://m.edsoo.ru/7f43d23a
Pemenue cucrem 1B ABHEHUH, OJJHO U3
31 KOTOPBIX nHHeﬁﬂoe,}:(ﬂ}g;roe — BTOpOH EH@I_HOTeKa HOK
CTeIIOHI ttps://m.edsoo.ru/7f43d55a
Pemenue cucrem 1ByX ypaBHEHMM, OHO U3
32 KOTOPBIX JIMHEHHOE, a APyroe — BTOPOM
CTEIECHU
Pemenne cucreM qByX ypaBHEHHH, OJHO U3
33 KOTOPBIX JIMHEHHOE, a IPYyroe — BTOPOM
CTETIeHU
34 Fpa(bnqecFas[ MHTEPIIPETALNS CUCTEMBI
YPaBHEHUI C IByMs IEPEMEHHBIMU
35 Pemenne TekcTOBBIX 3a1a4
anredpanvyeckuM crnocoOom
36 Pemnrenuie TeKCTOBBIX 3a7a4
anreOpandeckuM crocoOoM
37 KonrtponsHas padora o teme "Crcrembl
ypaBHeHUH"
38 YucnoBble HEPABEHCTBA U UX CBOMCTBA
39 YucnoBbie HEpaBEHCTBA U X CBOWCTBA bubmorexa I[IOK
https://m.edsoo.ru/7f43ad5a
40 JInHeliHbIE HEPABEHCTBA C OJTHOU bubmuoreka [IOK
MIEPEMCHHON M UX PELICHHE https://m.edsoo.ru/7f43af08
a1 JIuHeiiHbIe HEPABEHCTBA C OJHOM but6mmoreka [IOK

IIEPEMEHHOM U UX pPELICHUE

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



https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
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JIuHeiiHbIe HEPABEHCTBA C OJHOM

bu6nmoreka [IOK

42 NEPEMEHHOM U UX pellIeHHe https://m.edsoo.ru/7f43af08
43 CucreMsl JII:IHeﬁHHx HEPABEHCTB C OJIHOU
MEPEMEHHOMN U UX PEIICHUE
44 Cucremsbl JII:IHeﬁHLIX HEpPABEHCTB C OJTHOM
MePEMEHHOMN U UX pelIeHHE
45 CucreMmsl JH:IHeﬁHbe HEPABEHCTB C OJJHOM
MEPEMEHHOMN U UX pEIICHUE
46 KBagparHbie HEpaBEHCTBA U UX PEILICHUE BH6H_HOTeKa HOK
https://m.edsoo.ru/7f43b098
47 KBanpaTHbie HepaBeHCTBA U UX PEILICHUE BH6H_HOTeKa HOK
https://m.edsoo.ru/7f43b21e
48 KBagparHbie HEpaBEHCTBA U UX PEILICHUE EH6H_HOTeKa HOK
https://m.edsoo.ru/7f43b5a2
49 KBagparHble HEpaBEHCTBA U UX PEILIECHUE
50 KBagparHble HEpaBEHCTBA U UX PELLIECHUE
| b e s Bumorera 10K
https://m.edsoo.ru/7f43b098
MepEMEHHBIMU
I'padmueckas nHTEpIpeTaIlnsl HEPABEHCTB
52 Y CHCTEM HEPaBEHCTB C JIBYMS
NepeMEHHbIMU
53 KonTponbhas pabota no teme
"Hepasencrsa"
54 KBagparuunas ¢pyHkuus, e€ rpaguk u bubmuoreka [IOK
CBOCTBa https://m.edsoo0.ru/7f4396¢c6
55 KBanpartuunas ¢pyHkius, e€ rpaduk u bubmuoreka [JOK
CBOICTBa https://m.edsoo.ru/7f439842
56 KBagparuunas ¢pyHkuus, e€ rpaguk u bubmuotexa [JOK

CBOICTBa

https://m.edso0.ru/7f4399b4
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[Tapaboina, KOOPAMHATHI BEPIIMHBI

bu6nmoreka [IOK

S napa0oJibl, 0Cb CHUMMETPHUH MapadoJIbl https://m.edsoo.ru/7f439eb4
58 [Tapabona, KOOpIUHATHI BEPIIUHBI Bbu6muotexa [JOK
11apaboJIbl, 0Ch CHMMETPHH ITapaboJIbl https://m.edsoo.ru/7f43a03a
59 [Tapabona, KOOpIMHATHI BEPIIUHBI bubmuorexa [{OK
napa0oJiibl, 0Cb CHUMMETPHUH MapadoJIbl https://m.edsoo.ru/7f43alac
60 [Tapabo:a, KOOpIMHATHI BEPIIUHBI Bbu6mmoteka [JOK
11apabosIbl, 0Ch CHMMETPHUH IapaboJIbl https://m.edsoo.ru/7f43a31le
61 [Tapaboma, KOOpIMHATHI BEPIIUHBI bubnnoreka [JOK
napaloJibl, 0Cb CAUMMETPHUH MapadoJIIbl https://m.edsoo.ru/7f43a526
62 [TapaGona, KOOpAMHATHI BEPIIHHEI
napaboIIbl, 0Ch CHMMETPHUH 1apadoIbl
63 I'paduxu Pynkmmii: y = kx, y =kx + b,
y=k/x, y=x3, y=VX, y=[X]
64 I'padpuxu pynxmmii: y =kx, y=kx + b,
y=k/x, y=x*, y=vX, y=[x|
65 I'paduku pynkuumii: y = kx, y=kx + b,
y=k/x, y=x*, y=vX, y=[X|
66 I'padpuxu pynxmmii: y =kx, y=kx + b,
y=k/x, y=x*, y=vX, y=[x|
67 I'padpuxu pynxmmii: y =kx, y=kx + b,
y=k/x, y=x*, y=vX, y=[x|
68 I'paduku pynkuumii: y = kx, y=kx + b,
y=k/x, y=x*, y=vX, y=||
69 KontponsHas padora no teme "®yHkuun" Egsgl;ll?rfegjascﬁ)orllf/? f43ab84
70 [ToHATHE YUCIIOBOM MOCIEA0BATEILHOCTH bubmorexa LIOK
https://m.edsoo.ru/7f43e6c6
3ananue NOCIIEN10BATENbHOCTH } Bubmorexa [IOK
71 peKkyppeHTHOU hopmyoi u ¢hopmysoit N-To

YJICHA

https://m.edsoo.ru/7f43ebda
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79 Apudmernueckas ¥ reoMeTprUICCKas bubmuorexa [IOK
POrpeccun https://m.edsoo.ru/7f43ed7e
73 Apudmernyeckas U reoMeTpudecKas Bbu6muotexa [JOK
IPOrPeCcCcuu https://m.edsoo.ru/7f43f3b4
| oo pubuecd Bumorera 110K
P porp Y https://m.edsoo.ru/7f43f58a
MEPBBIX N YICHOB
[ | oo e e Bumorera 110K
P porp Y https://m.edsoo.ru/7f43ef2c
MEPBBIX N YJICHOB
| oo e b Bumorera 110K
P porp Y https://m.edsoo.ru/7f43f0c6
MEPBBIX N YICHOB
| o s pupenroc Bumorea 10K
P porp - Y https://m.edsoo.ru/7f43f72e
MEePBBIX N YWICHOB
78 FeoerpreoRol TporpeccH BuGaorexa LIOK
P porp - Y https://m.edsoo.ru/7f43f8a0
MEePBBIX N YWICHOB
N300paxeHune wieHOB apupMeTHUECKO 1
79 F€OMETPUYECKON MPOTrPECCUil TOUKAMH Ha
KOOPJMHATHOM TNIOCKOCTH
N300paxeHune wieHOB apupMeTHIeCcKOi 1
80 r€OMETPUUYECKON MPOTPECCUl TOUKAMH Ha
KOOPJMHATHOM TNIOCKOCTH
81 JIMHENHBIN U DKCIOHEHIMAIIBHBIA POCT
82 CoskHbIE TTPOLICHTHI bubmaorexa LIOK
pont https://m.edso0.ru/7f43fe0e
83 Co>kKHBIC TIPOLICHTHI bubmorexa [IOK
pott https://m.edsoo.ru/7f4401a6
84 Kontponbras padota mo teme "Hucnosbie bubnuotexa [JOK

OCIEN0BATEILHOCTH"

https://m.edsoo.ru/7f4404f8
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85

86

87

88

[ToBTOpEeHuE, 0600IIEHNE U
CHCTEMAaTH3alMs 3HaHUH. 3aIIKCh,
CpaBHEHUE, ICUCTBUS C ACHCTBUTEILHBIMHU
YHCIIaMU, YUCIIOBas TIpsiMast

[ToBTOpeHUE, 0600IICHNE 1
cucrtemaTtusanus 3Hanui. [IpoueHTsi,
OTHOIIICHHUS, TPOMIOPITUU

[ToBTOpeHME, 0600IICHNE 1
cucremMaru3anus 3HaHuin. OKpyTieHue,
npUOIMKEHNE, OIICHKA

[ToBTOpeHUE, 0600IICHNE 1
cucTeMaTH3alus 3HaHui. Pemienue
TEKCTOBBIX 337a4 apu(METHUCCKUM
crocooom

bubmuoreka [{OK
https://m.edsoo.ru/7f443b12

89

90

91

[ToBTOpEeHUE, 06001IeHNE 1
cucreMaTu3anus 3Hanui. Pemenne
TEKCTOBBIX 33]1a4 apu(PMETHIESCKUM
crocodom

[ToBTOpEeHue, 06001IeHNE 1
cucreMaTu3anus 3Hanui. Pemenne
TEKCTOBBIX 33]1a4 apU(PMETHIESCKUM
crocobom

[ToBTOpenue, 0600mEeHNEe U
cucremarusanus 3HaHui. [IpeobpazoBanue
anredpanvyecKrX BbIPAKEHUH, TOMYCTUMbIE
3HAUCHUS

bubmmoteka IIOK
https://m.edsoo.ru/7f443cd4

bu6mmoteka IIOK
https://m.edsoo.ru/7f443fea

bubmuoreka [{OK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpeHue, 06001IeHNE 1
cucremarusanus 3HaHui. [IpeobpazoBanue
anreOpanmyecKuX BBIPaKEHHUH, TOMYCTUMBIE
3HAYCHUS

but6mmoreka [IOK
https://m.edsoo.ru/7f444364

93

[ToBTOpeHmE, 0600IIEHNE U
cucreMaru3anus 3Hanui. [IpeoGpazoBanue

but6mmoreka [IOK
https://m.edsoo0.ru/7f4446f2
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94

anreOpanvecKuX BbIPaXEHHH, JOMyCTUMbIE
3HAUYCHUS

[ToBTOpEeHUE, 0600IICHNE 1
cucTeMaTH3anus 3Hanuii. [IpeodbpasoBanue
anreOpanvyecKux BhIPAXKEHUI, JOMYCTUMBbIE
3HAYCHHSI

bub6numoreka [IOK
https://m.edsoo.ru/7f444a94

95

96

[ToBTOpEeHME, 0000IIEHNE U
cucremaTusauus 3Hanuil. OyHKuum:
MIOCTPOCHHE, CBOMCTBA U3YUCHHBIX
byHKIUH

[ToBTOpeHUE, 0600IICHNE 1
cucTeMaru3anus 3HaHui. OYHKINU:
IIOCTPOEHHE, CBOMCTBA U3yUYEHHBIX

byHKIUH

bubnunoreka LIOK
https://m.edsoo.ru/7f444c56

bubmuoreka [{OK
https://m.edsoo.ru/7f444f44

97

98

99

100

101

[ToBTOpEeHUE, 06001IeHNE 1
cucremaTtusanus 3Hannil. OyHKuuu:
MIOCTPOCHHE, CBOMCTBA NU3YYCHHBIX
byHKIMIA

[ToBTOpEeHue, 06001IeHNE 1
cucremaTtusanus 3Hanul. OyHKIuu:
MIOCTPOEHHE, CBOMCTBA NU3YyYCHHBIX
byHKIMA

[ToBTOpenue, 0600mEeHNEe U
cucTeMarusanus 3HaHui. [ padudeckoe
pelIeHrne YpaBHEHUH U HX CHCTEM

[ToBTOpenme, 0600mEeHNE U
cucTeMaru3anus 3HaHui. [ padudeckoe
pelnieHne YpaBHEHH U UX CUCTEM

Hrorosas KOHTPOJIbHAA pa60Ta

bubmmoteka IIOK
https://m.edso0.ru/7f44516a

bu6mmoteka IIOK
https://m.edso0.ru/7f4452e6

but6mmoreka [IOK
https://m.edsoo.ru/7f445516

102

O06001IeHrEe ¥ cUCTEMaTH3alus 3HAHNUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJILTATAM OCBOEHUA OCHOBHOU
OBPA30BATEJIbHOM ITPOI'PAMMBI

7 KUIIACC
Kon .
pOBepsIEMOro IIpoBepsiembie NpeiMeTHbIe Pe3y.IbTaTbl 0CBOeHUs 0CHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs
pe3yjabTara
1 Yucna v BBIYUCIICHUS
11 BemonHsATe, coderas  YCTHBIE ¥ NHCBMEHHBIE  MPUEMBI,
' apudmeTnyecKre AeMCTBUS C PallMOHAIbHBIMU YHUCIAMHU
Haxomuth  3HaueHWs  YHCIOBBIX  BBIPQKEHMH,  NPUMEHATH
1.2 pa3Ho00pa3HbIC CITOCOOBI U MPUEMBI BBIYUCIICHUS 3HAYCHUH POOHBIX
BBIPAXEHHI, COIepKalUX OOBIKHOBEHHBIE U AECATUYHBIE ApOoOU
[lepexonuts OT oAHON ¢oOpMBI 3amMcu 4YHCENl K Jpyroi
13 (mpeoOpa3oBbIBaTh  JECATHUYHYIO JApoOb B  OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTU, B OECKOHEUHYIO
JECATUYHYIO APOOb)
1.4 CpaBHUBATH U YIOPSAIOYMBATH PALIMOHAIBHBIE YHCIIA
1.5 OxpyrisTh uncna
BBINONMHATE NPUKUIKY U OLEHKY pe3yJibTaTa BHIYMCICHU, OLIEHKY
1.6 3HAYEHUW YUCIOBBIX BBIPAKCHUN. BBINOIHATH JOEUCTBUS  CO
CTETEHsIMH C HATypaJIbHBIMU MOKa3aTeNsIMU
17 [IpuMeHsTh TpHU3HAKU ACTUMOCTH, DPA3JOKEHHE Ha MHOXHUTEIN
HATypaJIbHBIX YUCEIT
Pemate mpakTUKO-OPUEHTHUPOBAHHBIC  3a/laud, CBS3aHHBIE C
OTHOIIEHMEM  BEIWYHH,  MPOMOPIHOHATBHOCTHIO  BETUYHH,
1.8 MPOIICHTAaMH, HHTEPIIPETUPOBATh PE3yJIbTaThl PpEIIEHUs 3adad C
y4€TOM OTpaHUYEHUN, CBSI3aHHBIX CO CBOWCTBAMHU PacCMaTPUBAEMBbIX
00BEKTOB
2 Anrebpanyeckue BbIpaKeHHs
21 Hcnonp3oBaTh anreOpanyecKkyrd TEPMHHOJOTHIO U CHMBOJHKY,
' MIPUMEHSATD €€ B MPOIECCE OCBOCHUS YUeOHOT0 MaTepuasia
29 Haxonuth 3HaueHWsT OYyKBEHHBIX BBIPAKCHUW TPU 3aJaHHBIX
3HAYEHUSX MMePEMEHHBIX
23 BremonHaTe TpeoOpazoBaHUsl IENOTO BBIPAXKEHHS B MHOTOWICH
' MIPUBEICHUEM TTOOOHBIX CIAraeMbIX, PACKPBHITHEM CKOOOK
BrITIOTHATE YMHOXKEHUE OJTHOWICHA HA MHOTOWIECH U MHOTOWIEHA Ha
24 MHOTOYJIEH, MPHUMEHSTHh (OPMYINBI KBajpaTra CyMMBI U KBajpara
pa3HOCTH
OcCymIeCTBISITh  PA3jIOKEHHE MHOTOWICHOB HAa MHOXHUTEIH C
2.5 MIOMOIIbIO BEIHECEHHS 32 CKOOKH OOIIETO MHOXHUTES, TPYIITHUPOBKU
claraeMbIX, MPUMEHEHHS (OPMYIT COKPAIEHHOTO YMHOXKECHHS
26 [TpumensTh mpeoOpa3zoBaHUS MHOTOUJICHOB JIJISl PEILICHUS PasIUHBIX
3aJ1a4 U3 MaTeMaTUKU, CMEKHBIX [TPEIMETOB, U3 pealbHON MPAKTUKU
27 Hcnonp30BaTh CBOMCTBA CTENEHEW C HATYpPaJbHBIMH MOKA3aTEIISIMU
' JUTSI IpeoOpa3oBaHsl BRIPAKEHUN




3 VYpaBHEHUs U HEpAaBEHCTBA
Pemiate snuHEHHbIE ypaBHEHHS C OJIHOW IMEPEMEHHOM, MPUMEHSS
3.1 IIpaBHJIa IEPEX0/1a OT UCXOJHOIO YPABHEHUS K PABHOCUIIBHOMY €MY.
[TpoBepsTS, SIBJISETCS JIM YUCIO KOPHEM YPAaBHEHUS
32 HpI/IMeHSI”EB rpa¢puyeckue MEeTOJbl IPU PpEIICHUH JHMHEHHBIX
YpaBHEHHI U X CUCTEM
33 HOIIGj/IpaTB IpUMEpPBl Map 4YHUCEJN, SBISAIOLIUXCS PELIEHUEM
JMHEHHOrO ypaBHEHHUS C JIBYMsI IEPEMEHHBIMU
CrtpouTh B KOOPIMHATHON INIOCKOCTH I'pa UK JIMHEHHOTO ypaBHEHUS
3.4 C IByMsl IEPEMEHHBIMU; TIOJIb3YACh TPaUKOM, IPUBOAUTH IPUMEPHI
peLIeHHs] YpaBHEHMUSI
35 Pemate cucreMbl JByX JIMHEWHBIX YpPaBHEHMH C  JByMsA
' IIEPEMEHHBIMH, B TOM YHUCIIE IpauyecKu
CocTaBiaTh U pelaTh JUHEHHOE YPaBHEHUE UIIH CUCTEMY JIMHEHHBIX
3.6 YPaBHEHHIA IO YCIOBHIO 33/1a4H, MHTEPIPETHPOBATH B COOTBETCTBUHU
C KOHTEKCTOM 33J1a4yM MOJIy4YEHHbIH pe3yabTaT
4 Koopaunats! u rpadguku. OyHKIIMN
N300pakaThb Ha KOOPAMHATHOM MpPSIMOM TOYKH, COOTBETCTBYIOLIHE
4.1 3aJJaHHBIM KOOpPJMHATAM, JIy4H, OTPE3KH, MHTEPBaJbI, 3aIHCHIBATH
YHCIIOBbIE IPOMEKYTKH Ha alre0pandeckoM s3bIKe
42 OTtmeuyaTb B KOOPAMHAaTHOM IUIOCKOCTH TOYKHM [0 3aJaHHBIM
KOOpJMHAaTaM
43 Crtpouts rpaduku TUHEHHBIX QyHKIMH. CTpouTh rpaduk GyHKINN Y
' = [x]
OnuceiBaTh ¢ MOMOIIBI0 (PYHKINN W3BECTHBIE 3aBUCUMOCTH MEXKIY
4.4 BEJIMYMHAMU: CKOPOCTb, BpEMs, DPACCTOSHHUE, LIEHY, KOJIUYECTBO,
CTOUMOCTb, IPOU3BOIUTEIIBHOCTD, BpeMsi, 00BbEM padbOThI
4.5 HaxoauTs 3HaueHne QyHKIMH 110 3HaYEHHIO €€ apryMeHTa
[Tonumars rpaduueckuii crnoco0 TMpencTaBiICHUS M aHalIu3a
4.6 uHpOpMAalLlMU, W3BJIEKATh M HHTEPIPETUPOBaTh HH(POPMALMIO U3
rpauKOB pealbHBIX MPOIIECCOB U 3aBUCUMOCTEMN
8 KUIACC
Kon .
HpoBepsieMoro IIpoBepsiembie Npe1MeTHbIe Pe3sy.IbTaThbl 0CBOEHUs OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJabTara
1 Yucna U BBIYUCICHUS
Hcnonp3oBaTh  HauyajbHbIE  MPEACTABIEHUS O  MHOXKECTBE
11 JeMCTBUTENBHBIX YUCEN JUIsl CPABHEHUS, OKPYTJICHUS U BBIYMCIICHUH,
n300paxarh JEHCTBUTENbHbIE YHCIIa TOYKaMU Ha KOOpPJIWHATHOU
IpsIMOi
[TpuMeHsTs TOHATHE AapUPMETHUYECKOrO KBaJIpaTHOTO KOPHS,
19 HaXOAUTh KBaJpaTHblE KOPHM, MCIOJIB3Yysl INPU HEOOXOIUMOCTH
' KaJIbKYJIATOD, BBITOJIHATh npeoOpa3oBaHus BBIpa)KEHU,
coJiepKalMX KBaJpaTHbIE KOPHH, UCIIONIb3Ysl CBOWCTBA KOPHEH




1.3

2.1

2.2

2.3
2.4

3.1

3.2

Hcnonp30BaTe 3amucd OONBIIMX M MANBIX YHCEN C IOMOIIBIO
JECATUYHBIX Opobeii u cTenenei yrcina 10

AnredpanuecKue BHIPAKCHHS

HpI/IMeHHTB IOHATHUC CTCIICHHU C ILCIBIM II0Ka3aTCJICM, BBIIIOJIHATH
HpeO6pa3OBaHI/I$I BBIpa)I(eHHﬁ, coacpxKamunx CTCIICHU C LEJIbIM
IIOKa3aTcjIcM

BBIMONHATE  TOXIECTBEHHBIE MPE0oOpa30BaHUs  pallMOHAIBHBIX
BBIPQKCHUH Ha OCHOBE IPABHJI JCHCTBHH HaJ MHOTOWICHAMH WU
anreOpanyecKuMH Jpo0sMu

PacknanpiBaTh KBaApAaTHBINA TPEXUICH HA MHOKUTEIN

[TpuMeHsTh IpeoOpa3oBaHUsl BBIPAKEHUM Ul PEIIEHUS Pa3IUYHbIX
3a/1a4 U3 MaTeMAaTHKHU, CMEXXHBIX IIPEAMETOB, U3 PEaJIbHON IIPAKTUKH
YpaBHEHMS U HEPABEHCTBA

Pemate JsMHEVHBIE, KBaJpaTHbIE YpPAaBHEHUS M palUOHAIbHBIC
YPaBHEHHs, CBOJALIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUH C IByMs
IIEPEMEHHBIMU

[IpoBOINUTE NpOCTEHIINE MCCIECIOBAHUS YPAaBHEHUM M CHUCTEM
YpaBHEHMH, B TOM UHCIE€ C IPUMEHEHHEM TIpadUUYEeCKUX
IpeJIcTaBIeHUN (yCTaHaBJIUBATh, UMEET JIU YPAaBHEHHE WM CHCTEMA
YpaBHEHMH peleHUs], €CIIU UMEET, TO CKOJIBKO, U IIpouee)

3.3

3.4

4.1

[lepexonuTs OT cioBecHOM (OpPMYIMpPOBKM 3amauu K &
anredpandecko MOJENU C IMOMOIIbIO COCTABICHUS YpaBHEHUS WU
CUCTEMBl YPAaBHEHMH, MHTEPIPETUPOBATE B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l MOJTY4YEeHHbIN pe3ynbTar

IIpuMeHATH CBOWCTBA YHCIOBBIX HEPABEHCTB [UI CPAaBHEHUS,
OILICHKH, peIIaTh JIMHEHHBIE HEPABEHCTBA C OJHOW NIEPEMEHHOU U MX
CHCTEMBI, 1aBaTh rpa)uuecKyr0 MILUTIOCTPALINIO MHOKECTBA peIlleHHH
HEPaBEHCTBA, CUCTEMBI HEPABEHCTB

OyHKIINU

[ToHumaTth M UCHONB30BaTh (PYHKUMOHAJIbHBIE TOHATUS M S3bIK
(TepMHHBI, CHMBOJIMYECKHE OOO3HAYEHUs), OINpPENENATh 3HAYCHHE
(GYHKIMY 110 3HAYEHUIO apryMEHTa, ONPEJeNsITh CBOMCTBA (DyHKLIUU
o e€ rpaduky

4.2

9 KVIACC

Ctpouts rpaduku dJIeMEHTApHBIX QYHKIIMA BHJIA:
y=k/x

1<

k/x
, Y =X%, ¥y = X3, Y = [X|, onuckIBaTh CBOMCTBA YUCIOBON (PYHKIIMHU MO €€

rpaduky

Kon
NpoBepPsieMoOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus




Yycna ¥ BEIYUCIIEHUS

1.1

1.2

1.3

CpaBHI/IBaTB " YIIOPAA0YMBATh PAlMOHAJIBHBIC M HpPpaAlMOHATIbBHBIC
qucia

BeImonHsATE apudMeTHIecKue NeHCTBUS ¢ pallMOHATLHBIMU YHCIIAMH,
co4YeTasi yCTHbIE U MUCbMEHHBIE MPUEMBI, BBITTOJHSATH BHIYUCIICHUS C
MppalrOHAJIbHBIMA YU CIIAMU

HaxonuTth 3HaueHUs CTENEHEW C LEIbIMU MOKa3aTeIs MU U KOPHEH,
BBIYUCIIATH 3HAYCHUST YUCIIOBBIX BBIPAKEHUHN

1.4

OKpyrisiTb  NEHUCTBUTEIbHBIE  YKCJA, BBIIOIHATH  IPUKHUIKY
pe3yibTaTa BEIYUCICHUN, OLICHKY YHCIOBBIX BBIPAKECHUI

VYpaBHEHHUS U HEPABEHCTBA

2.1

2.2

2.3

2.4

Pemars nMHENHbIE W KBaJpaTHBIE YpPaBHEHUS, YpPaBHEHUS,
CBOJISILLIMECS] K HUM, TPOCTEHIIINE JPOOHO-PALlMOHANIbHBIE YPAaBHEHHUS

Pemate cuctemsl IByX JTMHEHHBIX YPAaBHEHUM C BYMS IEPEMEHHBIMU
Y CUCTEMBI IBYX YPaBHEHHM, B KOTOPBIX OJJHO YPAaBHEHHE HE SABJIACTCS
JIMHEWHBIM

Pemate TekCcTOBBIE 332Ul AreOpanyecKuM CIIOCOOOM € TTOMOIIBIO
COCTABJICHUSI YPABHCHHS WM CHUCTEMBI JIByX YPaBHEHUH C JIBYMs
NEPCMCHHBIMU

[IpoBOANUTE NPOCTEHIINE WCCIECIOBAHUSA YPAaBHEHUM M CUCTEM
YpaBHEHMH, B TOM UHCIE€ C IPUMEHEHHEM TIpadUUYECKUX
IpeJICTaBICHUN (HalpuUMep, YCTaHABIIMBATh, UMEET JIM YpaBHEHUE
WY CHCTEMa YpaBHEHUH pelleHns, €CIIU UMEET, TO CKOJIBKO)

2.5

2.6

Pemrate  nmHeitHBIC HCPaBCHCTBA, KBaApPAaTHLBIC HCPABCHCTBA,
I/I306pa)l(aTB PCHICHUC HCPABCHCTB Ha YHUCIOBOM HpHMOﬁ, 3aIIMChIBaThb
PEIICHUC C TOMOIIIBO CUMBOJIOB

Pemate cumcTeMBI JITUHEHHEIX HCPaBCHCTB, CUCTEMbLI HCPABCHCTB,
BKIIFOHAOMIUE KBAaJAPATHOC HEPABCHCTBO, I/I306pa)i(aTB peuieHuce
CHUCTCMbI HCPABCHCTB HaA YHUCIOBOH HpﬂMOfI, 3aIIMCbIBATh PCIICHUEC C
INOMOIIbIO CHMMBOJIOB

2.7

Hcnons30BaTh HCPABCHCTBA IPHU PCIICHUHU PA3JIMIHBIX 3aa4

OyHKIMU

3.1

Pacno3HaBaTth ~ (QyHKIIMM  HW3YyYeHHBIX  BHJIOB.  [loka3bIBaTh
CXEMaTHYECKH  PACIOJIOXKCHHE Ha KOOPAWHATHON  IUTOCKOCTH
rpadukoB ¢yHkiui Buma: Y=kX, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCHMOCTH OT 3Ha4eHUH K03(P(PHIIMEHTOB, OMUCHIBATH CBOWCTBA
byHKIII

3.2

3.3

3.4

[Toka3piBaTh CXEMaTHYECKH pAacIOJIOKEHHE Ha KOOPIWHATHOM
IUIOCKOCTH TpadukoB GyHKUMN Buga Y = VX, Y = |X| U ONUCHIBAThH
CBOICTBa PYyHKIMIA

Ctpouth u u300paxaTb CXeMaTU4YeCKH IpadUKu KBaJpaTHUHBIX
(GyHKUIUH, OMMCHIBaTH CBOMCTBA KBAAPAaTHUHBIX (DYHKIUH MO MX
rpaduxkam
Pacrnio3HaBaTh KBaJIpaTH4Hyr0 (YHKIHMIO 1O (GopMylse, NPUBOIUTH
IpUMEpPbl KBAIPAaTUYHBIX (DYHKIMA M3 peasbHOM KU3HH, (U3UKH,
reOMETPUH

Apudmerndeckas ¥ reOMETpUIeCcKasi IPOrPecCuu




Pacrnio3HaBaTh apuMeETHYECKYI0 W TEOMETPHUYECKYI0 MPOTPECcCHUH

4.1 IIPY Pa3HBIX CIOCO0ax 3aaHus
BBINONHATE BBIYMCICHUS C UCIOJNb30BaHUEM (OpMyd N-TO dieHa
4.2 apuQMeTHUYECKOl U TEOMETPUUYECKON MPOTPECCHii, CYMMBI MEPBBIX N
YJIEHOB
43 N3006paxars | MICHBL  MOCHEJOBATENBHOCTH  TOUKAMH  HA
KOOPJMHATHOM TJIOCKOCTU
Pemats 3amaun, cBsI3aHHBIE C YUCIOBBIMHU M1OCJIEIOBATENLHOCTIMH, B
4.4 TOM 4YHUCJE€ 3aJa4d U3 pPeaJbHOM KU3HM (C MCHOJIb30BAaHUEM

KaJIbKYJIATOPA, UGPOBBIX TEXHOJIOTHI)




ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS
1 Uucna 1 BBIYUCIICHUS
Jlpobu OOBIKHOBEHHBIE U AECSITUYHBIC, NEPEX0] OT OAHOHN (OPMBI 3alncCU
11 npobeit k apyroi. [loHsiTe palMOHANBHOIO 4YHCIA, 3alKHCh, CPABHEHHUE,
yIOPS,A0YMBAHUE PAI[MOHATIBHBIX YHCEN
19 Apudmerrueckue 1eHCTBUS ¢ pallMOHATBLHBIMU YuciIaMu. Pemenue 3anayd u3
peaIbHOM MPAKTUKK HA YacTH, Ha IPOOH
13 Crernenb C HaTypaJbHBIM IIOKA3aTeJIeM: ONpEJeiieHHe, mpeodpa3oBaHUe
BBIPKEHUI HA OCHOBE OMpeEIeNIeHus, 3aMUCh OONBIINX YUCEI
14 [IporeHTsl, 3anuch MPOLEHTOB B BUAE APOOH U IpOOH B BUIE MPOIICHTOB.
Tpu ocCHOBHBIE 33]1a4K HA MPOIEHTHI, PEIICHUE 33]1a4 U3 PEATbHON MPAKTUKU
15 [IpumeHeHne MPHU3HAKOB JEIUMOCTH, pa3lOKEHHE Ha MHOXHUTEIU
HaTypaJIbHBIX YUCEI
16 PeanbHbie  3aBUCHMMOCTM, B TOM 4YuCile TMpsMas ©  oOpaTHas
MIPONOPLIUOHAIBHOCTH
2 Anrebpanyeckue BbIpaKEHUS
21 [lepemenHble, YMCIOBOE 3HAYCHHE BBIPAKEHHUS C IEpeMEeHHOU. JlomycTiMbIe
3HAYCHMSI TIEPEMEHHBIX
29 [IpencraBineHne 3aBUCUMOCTH MEXAY BEJIWYMHAMU B BUAE (HOPMYIIBI.
Boruncnenus o hopmynam
23 [IpeoOpazoBanne OYKBEHHBIX BBIPRKCHUH, TOXICCTBEHHO pPaBHBIC
BBIPAXKECHUS
24 CBoiicTBa CTENEHU C HATYPAJIbHBIM [TOKA3aTEIEM
25 Onnounensl 1 MHOTOUIEHBI. CTeneHb MHOTOWIeHa. ClloKEeHUe, BRIUUTAHUE,
YMHOXEHHE MHOTOWICHOB
DopMynbl  COKPAIIEHHOTO YMHOXKEHMs: KBaJApaT CyMMBI U KBajapar
2.6 pazHoctu. dopmyna pazHocTH KBaapaToB. Pas3noikeHne MHOTOYJIEHOB Ha
MHOXHUTEITN
3 YpaBHeHUS
31 YpaBHEHHE, KOPEHb YPaBHEHHs, TpaBaIa npeoOpa3oBaHUsl ypaBHEHMUS,
PaBHOCUJIBHOCTh YpaBHEHUM
32 JIuHeitHOe ypaBHEHUE C 031H0171 nepeMeHIiIofI, YUCJIO KOPHEW JIMHEMHOTO
ypaBHEHUS1, PEIlIEHUE JTUHEHHBIX YpaBHEHUN
33 CocraBnenue ypaBHeva“d M0 YCIIOBUIO 3a7aud. PellieHne TeKCTOBBIX 33]1a4 C
TIOMOIIIbIO YPABHEHHI
3.4 JluneitHoe ypaBHEHHE C IBYMS IEPEMEHHBIMH U €T0 Tpadux
Cucrema IOByX JIMHEMHBIX YpaBHEHHU C JIByMs IepeMeHHbIMH. Pemenue
3.5 CUCTEM ypaBHEHUH CIIOCOOOM MOACTaHOBKU. [IpuMephl perieHns TEKCTOBBIX
3a/1a4 ¢ MOMOIIbIO CUCTEM YpaBHEHUN
4 Koopaunats! u rpaduku. OyHKIIMN
4.1 KoopaunaTa Touku Ha npsiMoi




42 IIcho%LIe MPOMEXKYTKH. PaccTosinre Mmexay AByMs TOUKaMH KOOPAMHATHON
PSIMOi
43 [IpsmoyronpHas CHCTEMa KOOPAHHAT, OCH Ox u Oy. Abcuucca u oparHATA
TOUYKH Ha KOOPJIMHATHOM IJIOCKOCTH
44 [Ipumepsr Fp&l(bHKOB, 3alaHHBIX opMynamu. UteHue rpaukoB peanbHBIX
3aBHCUMOCTEH
4.5 [onsarue Gpynkuun. ['papux ¢pynkuuu. CorcTBa QyHKIHIA
4.6 JIuneiinas pynxuus, e€ rpaduk. I'paduk Gyaxmnmm y = [x|
47 Fpa@mqeciwe pellICHHE JIMHEMHBIX YPAaBHEHHH M CHUCTEM JIMHEWHBIX
ypaBHEHUI
8 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS
1 Urcna 1 BBIYUCIICHUS
11 KBanpatusiii kopeHbp u3 uyucna. [loHstue o0 uppalroHaTbLHOM YHCIIE.
JlecsaTHUHBIC TPUOJINKESHUST MPPALMOHATBHBIX YHCEI
CpoiicTBa apupMeTHYECKHMX KBAJAPATHBIX KOPHEH W HMX MPHMEHEHHE K
1.2 peoOpa30BaHUIO YHCIIOBBIX BBIPAXKCHHI u BBIYHCIICHHSIM.
JlelicTBUTENBHBIC YHCTIA
1.3 CremneHs C 1eNbIM TToKa3aresieM u e€ cBoiicTBa. CTaHmapTHas 3alKuch Yuciia
2 Anrebpanyeckue BbIpaKeHUs
21 KBagpaTHblif  TpEéXuiieH, pa3jokKeHHe KBaJpaTHOro TpEXWwIeHa Ha
MHOKHUTEITN
2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajire0Opandeckoi 1poou
2.3 CrnosxeHue, BBIYMTaHUE, YMHOXKEHUE, JI€JICHHE alre0panyeckux apooei
2.4 PannonanbHble BbIpaykeHUS U MX IpeoOpa3oBaHue
3 YpaBHEHUs 1 HEpaBEHCTBA
31 KBangpatHoe ypaBHeHHe, (opMyna KOpHEH KBaJpaTHOIO YpaBHEHHMS.
Teopema Buera
3.2 Pemienue ypaBHeHM, CBOOAIINXCA K TUHEWHBIM U KBAIPATHBIM
3.3 [pocreiimme npoOHO-paMOHATBHBIC YPAaBHEHHS
I'paduueckas nHTEpHIpETAIUs YPaBHEHUH C IBYMS TIEPEMEHHBIMA U CUCTEM
3.4 JMHEWHBIX YpaBHEHUH C IByMs nepeMeHHbIMU. [IpuMeps! pemeHus cucremMm
HEJIMHEHHBIX YPaBHEHUH C IBYMs IepEMEHHBIMH
3.5 Pemenne TekCTOBBIX 3a7a4 anreOpandecKkuM CrocoooM
3.6 YucaoBble HEPAaBEHCTBA U MX CBOWCTBA
3.7 HepaBeHCTBO ¢ 0JHOM NTEpEMEHHOMN
3.8 PaBHOCMIIBHOCTh HEPABEHCTB
3.9 JInHelHbIe HEPABEHCTBA C OJJHOM IIEPEMEHHOU
3.10 CucTeMbl TMHEHHBIX HEPABEHCTB C OJIHOM MepeMeHHON
4 OyHKUIUU
41 [Tonsatue ¢ynkmuu. OO6MacTh ONpeaeIeHUs W MHOXECTBO 3HAaYCHUUN
¢ynkuuu. CrnocoOsl 3ajaHus QyHKIUN
4.2 I'paduk ¢pynkuuu. UreHue cBOMCTB GyHKIMHU 1O €€ TpaduKy




4.3 [Tpumeps! rpadukoB PyHKITHN, OTPAXKAIOIINX PeaTbHBIE TMPOIIECChHI
44 @OyHKIMY, ONUCHIBAIOLIME INPAMYI0 U OOpaTHYH HPONOPLUOHAIbHbIE
3aBHCUMOCTH, UX IrpaduKu
4.5 OyHkuu y =x% y = X?
4.6 Oynkiun y = X, Yy = |x|
4.7 I'paduueckoe penieHre ypaBHEHUN U CUCTEM ypaBHEHUN
9 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COJIePKAHUS
1 Yucna u BBIYUCIEHUS
11 PanmonanbHble 4YWCa, MppalMOHATBHBIE YHUCITA, KOHEYHBIE M OECKOHEYHBIC
JIECTUYHBIE JPOOH
MHOXecTBO ~ eHCTBUTENIBHBIX  YHUCEN, JEHCTBUTENbHbIE 4YHCIAa  Kak
19 OECKOHEUHbIE JECATHHbIE npobu. B3auMHO OaHO3HAYHOE COOTBETCTBHE
MEXJYy MHOXECTBOM JEHCTBUTENBHBIX YHCEI WU KOOPAUHATHOW MPSIMOM.
CpaBHeHuE 1eHCTBUTENBHBIX YUCEI
1.3 Apudmerndeckue AEUCTBUS C ACHCTBUTEILHBIMHU YUCIAMU
W3mepenusi, npuOImKeHns, OoeHKH. PazMepsl 00beKTOB OKPY)KAIOIIET0 MUPA,
14 JUINTEJIBHOCTh TPOLIECCOB B OKpy»KatomeM mupe. [IpubnmxénHoe 3HaueHue
BEJIMYMHBI, TOYHOCTH NpubamxeHus. Oxkpyriaenue uncen. [Ipukuaka u oueHka
pe3yJIbTaTOB BHIUUCIEHUI
2 YpaBHeHUs 1 HEpaBEHCTBA
2.1 YpaBHEHHUsI C OHOM TEpEMEHHON
2.2 JInneliHoe ypaBHeHue. PemieHne ypaBHEeHU, CBOAAIMXCA K JIMHEUHBIM
2.3 KBagparHoe ypaBHeHue. Pemienne ypaBHEeHUN, CBOAAIIMXCS K KBaIPaTHBIM
24 EI/IKB"a)lpa‘:[HOG YPaBHEHHE. [Ipumepsl pelieHHs ypaBHEHUM TpPETbeH U
4eTBEPTON CTENEHEN pa3I0KEHUEM Ha MHOXKHUTEIN
2.5 Pemenue 1poO6HO-pallMOHAIBHBIX YpaBHEHHH
2.6 CucreMbl ypaBHEHUH
2.7 VYpaBHeHMe ¢ ABYMsI IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenne cucreM qByX JTMHEHWHBIX YPaBHEHUU C JBYMS IEPEMEHHBIMHU
29 PemeI{He CHUCTEM JBYX YPaBHEHHM, OJHO M3 KOTOPBIX JINHEWHOE, a APYyroe —
BTOpPOH CTENEHU
2.10 ['paduueckast MHTEPIIPETAIMs CUCTEMbI YPaBHEHHH € ABYMsI IepeMEHHBIMU
211 Perenue TeKCTOBBIX 33au alre0pandeckuM crocoOoM
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenve muHEHHBIX HEPABEHCTB C OJTHON MTEPEMEHHOMN
2.14 Pemienue cucrem JIMHEHHBIX HEPABEHCTB C OAHON EPEMEHHOM
2.15 KBanparHble HepaBeHCTBa
216 I'padmyeckas uHTEpIIpeTalvsi HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMU
3 DyHKIUN
31 KBagpatnunas ¢ynkiusa, e€ rpaduk u cBoiictBa. [lapabona, KooOpawHATHI
BEPIINHBI TapaldoJibl, 0OCb CAMMETPUHU TapadoIbl




3.2 I'paduku pyrxiuit y=kx, y=kx+b u ux cpoiictBa

3.3 I'paduku Gyrximii y=K/X, y = X’ 1 ux cBOMCTBa

3.4 I'paduku GyHkMii , 1 UX CBOMCTBA

4 YucioBble OCIE0BATEIBHOCTH

41 Omnpenenenue U crocoObl 3a/1aHKs YUCIIOBBIX MOCIEA0BaTENbHOCTEH. 3aqanue
MOCIIEA0BATEIHHOCTH PEKYPPEHTHOM (hopmyIioit u popmMyIioi N-To dIeHa

492 Apudmernueckass mnporpeccus. Dopmynabl N-ro wieHa apuPMeTHUecKOn
IIPOIPECCUH, CYMMBI IIEPBBIX N WIEHOB

43 I'eomerpuueckas mnporpeccus. DPopMynsl N-TO WieHA TIE€OMETPUYECKOU
IIPOrPECCUH, CYMMBbI IIEPBBIX N WICHOB

44 N3o0pakeHre WICHOB apu(PMETHYECKONM W TEOMETPUUYECKOH MpOrpeccuit
TOYKaMHU Ha KOOPAMHATHOM IIJIOCKOCTH. JINHENHBIN ¥ SKCIIOHEHIIMAIIBHBIN POCT

4.5 C1okHbI€ NPOLIEHTHI




ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsSIEMOro
TpeOOBaHNS

IIpoBepsiemble TPeOGOBaHMS K NMPEAMETHBIM pe3yJibTaTaM
0CBOEHHSI OCHOBHOI1 00pa30BaTe/IbHON NPOrPAMMbI OCHOBHOI'0
o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh IOHATUAMH: MHOKECTBO, ITIOJMHOXKECTBO,
OIepalyy HaJ MHOXXECTBAMM;, YMEHUE OIEpUPOBATh ITOHATHUAMMU:
rpad, cBs3HBIN rpad, nepeBo, HUKI, TPUMEHSITh UX MPU PELICHUH
3ajja4; yYMEHUE UCIOJIb30BaTh TIpaUuecKkoe IpesICTaBlICHHE
MHOXECTB [UIsl ONUCAHUs PEaJbHBIX IIPOLECCOB W SBICHUH, NpHU
peLICHUH 3aJ1a4 U3 IPYTUX YYeOHbIX IPEIMETOB

YMeHue OIICPHUPOBATH NOHATUAMU: OIPCACIICHHUC, aKCMOMA, TCOpEMaA,
A0Ka3aTCjIbCTBO, YMCHHC pacClio3HaBaTb MWCTHHHBIC W JIOKHBIC
BbBICKA3bIBAHUA, IMPUBOJAUTL IIPHUMCEPBI M KOHTPIPHUMEPBI, CTPOUTH
BBICKAa3bIBAHUA U OTPULIAHUA BBICKA3bIBaHUU

YMeHue onepupoBaTh MOHATHAMU: HATYPAIBHOE YHCIIO, IPOCTOE U
COCTaBHOE 4YHCJIO, JAEIMMOCTb HaTypaJIbHBIX 4YHCEN, HPU3HAKU
JeTMMOCTH, TEJI0e YHCII0, MOAYJb YMCIia, OOBIKHOBEHHAs! IpO0b U
JecATUYHas Apo0b, CTAHJAPTHBIN BUJ YKCIIA, PALMOHAIBHOE YUCIIO,
UppaMOHATIFHOE YHCIIO, apu(PMETHYECKUH KBAJPATHBIH KOPEHD;
YMEHHME BBINOJHATH JCHCTBUS € UYWCIAMH, CpPaBHUBAaTbh W
YIOPSAIOYMBATh 4YHUCIIA, IPEACTABIATH YHMCIA HAa KOOPIAMHATHOM
IPSAMOM, OKPYIVIATH YHUCIA;, YMEHUE JelaTb NPUKHUIKY U OLICHKY
pe3yJibTaTa BEIYUCIECHUN

YMeHue onepupoBaTh MOHATHSMH: CTEIEHBb C LIEJIBIM MOKa3aTEeIeM,
apuMeTUUECKHI KBaIpaTHBIN KOPEHb, MHOTOUJICH, alredpandeckas
IpoOb, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHON CTENEeHH
OOJpIlle €AUMHUIBI, YMEHHE BBIMOJHATH PAacy€Thl MO (QopMyIiam,
npeoOpa3oBaHus IENbIX, APOOHO-PALMOHAIBHBIX BBIPAXKEHUH U
BBIPAXKEHUI C KOPHAMH, PA3JIOKEHHE MHOTOWICHA HA MHOXKUTEIIH, B
TOM YHCIE C HCHOJIb30BaHUEM (OPMYN Pa3HOCTH KBAJApPaToB H
KBaJpaTa CyMMBbI U Pa3HOCTH

YMeHnue onepupoBaTh NOHATUSMH: YUCIOBOE PABEHCTBO, YPaBHEHUE
C OJHOM MEPEMEHHOW, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
MEPEMEHHOM; YMEHHUE peliaTh JIMHEHHbBIE U KBAIPATHBIE YPABHEHHS,
JIpOOHO-pallMOHAIBHEIE YPaBHEHUS C OJHON MEPEMEHHOM, CHUCTEMBI
JIBYX JTJMHEWHBIX YPAaBHEHUM, JMHEHHbBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pAallMOHANBHBIE HEPABEHCTBA C OJHOU
MEPEMEHHOM, B TOM YHUCJIE PU PENIEHUH 33/1a4 U3 APYTUX MPEIMETOB
M TPAKTUYECKUX 3a7ad; YMEHHUE HCIIOJIb30BaTh KOOPAMHATHYIO
MPSIMYI0 ¥ KOOPJIMHATHYIO TIJIOCKOCTH JJIsi M300PaKeHUs peleHui
YpaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBarh NOHATUAMU: GYHKIUA, TpaduK QyHKIUH, HYIH
GbyHKLHN, MIPOMEXYTKH  3HAKOIIOCTOSIHCTBA, IPOMEKYTKH
BO3pacTaHMs, yOBbIBaHUS, HAWOOJbIIEC M HAaWMEHbIIEE 3HAYCHHS
byHKLUY; yMeHue OIIepUPOBATh HOHATUSMMU: npsMas
IPONOPLHUOHATIBHOCTD, JIMHEHHAs QYHKIMS, KBaApaTUYHAs PYHKLNS,




oOpaTHass MPONMOPIHMOHATLHOCTh, Mapaboiyia, TUnepooaa; yMEHHE
ctpouth rpaduku  (GYHKUMH, UCHONB30BaTh Trpaduku I
OIIpENICIICHUs] CBOWCTB IPOIECCOB U 3aBHCUMOCTEH, JJISI PEUICHHUS
3a/a4 U3 IpYruxX Y4eOHBIX NMPEIMETOB U PEeajbHOM KU3HU; YMEHUE
BBIpaXaTh (OPMYJIAMHU 3aBUCHMOCTH MEX/y BETMYNHAMU

Ymenue OIepupoOBaThH MOHSTHSIMHU: MOCTIEI0BATENbHOCTD,
apudMeTHuecKkass M TEOMETpHYecKas IPOrpecCHd; yMEHHe
MCIOJIb30BaTh CBOMCTBA MOCJIEI0BATEIBHOCTEH, (hOPMYIIBI CYMMBI U
o0LIero 4jieHa IpU pEelIeHUHU 3a/ad, B TOM YHUCIIE 3a/1ad U3 IpYrux
y4eOHBIX IPEIMETOB U PEATbHOM KUZHU

VYMeHue pemaTh 3aa4d pa3HbIX TUIOB (B TOM YHCIIE Ha IIPOLEHTHI,
JOJM W 4YacTu, JBW)KEHHE, paboTy, LIEHy TOBAapOB M CTOMMOCTb
HOKYIIOK U YCIJIYT, HaJIOTH, 3a7ja4yl U3 00J1acTH YIpaBICHUs JINYHBIMU
U CeMEeWHbIMH (PUHAHCAMH); YMEHHE COCTaBISATh BBIPAKEHUS,
YpaBHEHUs, HEPAaBEHCTBA U CHUCTEMBI II0 YCJIOBHUIO 3aJayH,
UCCIIEI0BATh IIOJIY4YEHHOE PELICHNE U OLICHUBATH I1PaBI0NO0J00HOCTb
[IOJIYYEHHBIX PE3YJIbTATOB
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YMeHue onepupoBaTh NOHATUAMU: UTypa, TOUKA, OTPE3OK, Mpsimas,
oy, JOMaHasl, yroi, MHOT'OYTOJIbHHUK, TPEYTrOJIbHUK,
paBHOOEIPEHHBIN U PaBHOCTOPOHHUH TPEYroJbHUKH,
NPSMOYTOJIBHBIM TPEyroJbHUK, MeIuaHa, OWCCeKTpuca W BBICOTA
TPEYrojbHUKA,  YETBIPEXYrOJbHMK,  Mapajuiejorpamm,  pomo,
IOpSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH (UTypamH;
YMEHME pellaTh 3a/ayd, B TOM YHUCIIE€ U3 MOBCETHEBHOM JKM3HM, Ha
HaXO0X/IEHNE F€OMETPUUECKHUX BEJIUYHH C IPUMEHEHUEM HU3YUYEHHBIX
CBOICTB puryp u ¢pakron

YMeHue omepupoBaTh IMOHATUAMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYrOJbHUKOB; MapaJLIENHOCTh U MEPIEHANKYISIPHOCT MPSIMBIX,
yroil MEXIy HNpSIMbIMM, NEPIEHAUKYJSAp, HAKJIOHHAs, MPOEKLus,
nonobue  ¢uryp, NOAOOHBIE  TPEYrOJIbHUKH,  CHUMMETpUS
OTHOCHUTEJIBHO TOYKH M MPSMON; YMEHHE Paclo3HaBaTh PaBEHCTBO,
CUMMETpUI0O ¥ mojxobue  ¢uryp, MapaJuIeIbHOCTh |
NEPIEHANKYIIIPHOCTD MPSIMBIX B OKPY’KAIOILIIEM MUpE

11

YMeHue omnepupoBarh MOHATHAMH: MJIMHA, PAacCTOSHHUE, YIoJl
(BeMMYMHA yIJIa, CHHYC U KOCHHYC yIJla TPEyroJIbHHKa), IJIOMIAb;
YMEHHUE OLICHUBAThH Pa3Mephl IPEIMETOB U 00BEKTOB B OKPYKAIOLIEM
MHUpE; YMEHHE MPUMEHATh (OpMyNbI TNepUMeTpa U IUIOUIaau
MHOT'OYTOJIbHUKOB, JUIMHBI OKPYKHOCTH U IUIOLIAAN Kpyra, o0bema
MPSIMOYTOJIBHOTO Mapajiesienune a; yMeHHe MPUMEHITh MPU3HAKU
paBEeHCTBa TPEYTOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroOJIbHUKA,
teopemy [ludaropa, TpUTOHOMETPUYECKHUE COOTHOIICHUS JUIS
BBIUMCJICHMS JUIMH, PACCTOSIHUH, IJIOMIAAeH

12

YMmenue wu3o0paxarb IUIOCKME GUIypsl M HUX KOMOHMHAIWH,
MPOCTPAHCTBEHHbIE (UTYPHI OT PYKH, C MOMOUIBIO UYEPTEKHBIX
UHCTPYMEHTOB U DJIEKTPOHHBIX CpPEICTB II0 TEKCTOBOMY HIIU
CUMBOJILHOMY OIIMCaHUIO

13

YMeHue omnepupoBaTh IMOHATHSAMH: MPSIMOYrOJIbHas —CHCTEMa
KOOPJMHAT, KOOPJIWHAThI TOYKH, BEKTOpP, CyMMa BEKTOpPOB,
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NPOM3BEACHNE BEKTOpa HAa YHCIO, CKaJspHOE TPOHM3BEICHHUE
BEKTOPOB; YMEHHE HCIIOJIb30BaTh BEKTOPHl M KOOPAWHATHI JUIS
NpEeCTaBICHUS JaHHBIX M PEIICHUS 3a/1a4, B TOM YHCIIE U3 JPYTruX
y4eOHBIX IPEMETOB U PEATbHOM KU3HU

YMeHue omnepupoBaTh IMOHATHAMHU: CTOJOUKOBBIE U KPYTOBBIE
quarpaMmbl, TaONMIbI, CpeaHee apudMeTHUecKoe, MeuaHa,
HanOoJIbIIee U HAMMEHBIIIeE 3HAYCHUs, pa3Max YHCIOBOTO HAbOPa;
YMEHHE W3BJEKaTh, HMHTEPIPETUPOBATb U  MPeoOpa3oBBIBATH
MHPOPMALIMIO, TPEACTABICHHYI0 B Ta0lMIax M Ha JAdarpamMMmax,
OTPaKAIOIYI0 CBOKMCTBA U XapaKTEPUCTUKU PEATBbHBIX MPOLECCOB U
ABJICHUM; YMEHHME paclo3HaBaTh HW3MEHUYMBBIE BEJIWYUHBI B
OKPY’KaIOIleM MUPE

15

YMeHue onepupoBaTh MOHATUSAMU: CIy4allHBIH ONBIT (CIydaiHbIH
AKCIIEPUMEHT), 3JIEMEHTApHOE COOBITUE (PJIIEMEHTApHBIA MCXOJ)
CJIy4alfHOI'O OMbITa, CIy4ailHOE€ COOBbITHE, BEPOSTHOCTb COOBITHS,
YMCHHEC HaXOAUTb BCPOATHOCTH CJIy‘-I&fIHI:IX COOBITHH B OIIBITAX C
PaBHOBO3MOXHBIMH 3JIEMEHTapHBIMU COOBITUSIMH; YMEHHE pellaTh
3aJjaud METOAOM OPIraHU30BAHHOIO Iepedopa U C UCIOJIb30BaHUEM
IpaBUja YMHOXEHMS; YMEHHE OLIEHUBAThb BEPOSTHOCTH PEAJIbHBIX
COOBITUI U SIBJICHUH, TOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKpY)XaloLleM MHpPE U B JKU3HU,
3HAaKOMCTBO C IIOHATHEM HEC3aBHCHMBIX CO6BITHﬁ; 3HAaKOMCTBO C
3aKOHOM OOJIBLIIMX YMCEJI M €r0 POJIBIO B MAaCCOBBIX SIBIICHUSIX

16

YMeHue BbIOMpPATh MOAXOMALIMHA HM3YUYEHHBIH METOM Ul peleHHs
3a/1a4y, IPUBOJUTH IIPUMEPBI MATEMAaTHYECKUX 3aKOHOMEPHOCTEN B
MIPUPOJIE U KU3HH, PACIIO3HABATH IIPOSABICHUE 3aKOHOB MAaTEMATUKHU
B HCKYCCTBE, OIIMCHIBATH OTJEJBHBIE BBIJAIOIINAECA PE3YJIbTATHI,
MIOJIyYEHHBIE B XOJ€ Pa3BUTHSA MATEMAaTUKU KaK HAayKd, NIPUBOJIUTH
IIPpUMEPBl  MAaTEMaTH4YECKUX OTKPBITMM W WX aBTOPOB B
OT€YECTBEHHOW U BCEMUPHOU UCTOPUHU




INEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA OI'D ITO

MATEMATHUKE
Kon IIpoBepsieMblii 3JIEeMEHT COJIePKAHUS
1 Yucna v BBIYUCICHUS
1.1 Hatypanbnble u nensie uncna. [Ipu3Haku 1eTMMOCTH LIETbIX YHCE
19 OOBIKHOBEHHbIE M JECATUYHBIE  JpOOM, TPOLEHTHl, OECKOHEYHBIE
MEPHOINICCKHE IPOOH
13 Panmonaneubie uncna. Apudmernyeckue omnepanuud ¢ parMoHaIbHBIMU
qrcIaMu
14 JeiictBuTenbHbie 4ucia. Apu(METHYSCKUE OMNEpaluud C JICHCTBUTEIHHBIMU
qrCcIaMu
15 [TpubnmxEénnbie BBIMMCICHUA, NPaBUIA OKPYIICHWA, NPUKHAKA H OLeHKa
pe3ynbTaTa BEIUACICHUN
2 AnreOpanyecKre BhIPaKCHUS
2.1 BykBenHbIe BbIpakeHUs (BBIPAXKECHUS C IEPEMEHHBIMH )
29 Crenens c menbiM mokaszareneM. CTeneHb C pallMOHAJIbHBIM IMOKa3aTeJIeM.
CBolicTBa CTENIEHU
2.3 MHOTO4YICHBI
2.4 AnrebOpanyeckas poob
25 ApudpmeTnueckuii  KOpeHb  HaTypalpHOM  ctemeHu.  JlelicTBus ¢
apuQMeTHUECKUMU KOPHSIMH HAaTypalbHOU CTETICHH
3 YpaBHEHUS 1 HEpaBEHCTBA
31 Lensie I/IU,[[pO6HO-paI_II/IOHaJ'IBHBIe ypaBHeHUs1. CHCTEMBI U COBOKYITHOCTHU
ypaBHEHU
39 Ilensie u npoOHO-paroHaNbHBIE HepaBeHCTBA. CHUCTEMBI M COBOKYITHOCTH
HEPaBEHCTB
3.3 Pemenue TeKCTOBBIX 3a1a4
4 UwucioBbie OCIEI0BATEIFHOCTH
4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
492 Apudmerndeckass u reoMmerpuyeckas mnporpeccun. Dopmyna  CIOXKHBIX
MPOLICHTOB
5 OyHKIIMH
@Oynkius, cnocoObl 3amanus  ¢yHkuud. ['papuk  ¢yHkuun. OOGnacTh
ompeieNIeHUsI U MHOKeCTBO 3HadeHUH Gyuakmuu. Hynu ¢ynakiuu. [IpomexyTku
5.1. 3HAKOIMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIHH. MakCUMyMBI U
MUHUMYMBI (QyHKuu. Hanbospiiee m HauMeHbIllee 3HAYeHHE (QYHKIIMH Ha
MIPOMEXKYTKE
6 KoopauHatsl Ha npsmMoil ¥ IIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbI KOOPIMHATHI HA TNIOCKOCTH
7 ['eomerpus
7.1 I'eomerpuueckue Gurypsl U UX CBOMCTBA
7.2 TpeyroabHHUK
7.3 MHOroyroiasHIUKU




7.4

OKpY>KHOCTb U KPpyT

7.5 N3mepenne reoMeTpruiecKuX BETHYUH
7.6 BekTopbl Ha TIOCKOCTH
8 BeposiTHOCTh M CTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 ['padsl




YYEBHO-METOANYECKOE OBECIHEYEHHUE OBPA30OBATEJBHOI'O
MMPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

» Anre6pa, 9 knacc/ Maxkaperaes FO.H., Munatok H.I'., Hemkor K.U. u ap.; mox penakuueit
Tensaxosckoro C.A., AkunonepHoe o6mectBo «M3narenberso «IIpocBenienue»

* Maremaruka. Anredpa: 9-ii kitacc: 6a30BbIl YPOBEHb: YUeOHUK; 15-¢ u3nanue,
nepepaboranHoe, 9 kimacc/ Makaperaes F0.H., Munarok H.I'., Hemkos K.U. u 1p.; mox
penaknuei TenskoBckoro C.A., AknronepHoe oomiectBo «M3matenbeTBo «IIpocBemnienuney

» Marematuka. Anrebpa: 7-i kiacc: 0a30BbIi ypOBeHb: yueOHHUK; 15-¢ u3nanue,
nepepadoTtanHoe, 7 kinacc/ MakaperaeB FO.H., Munaiok H.I'., Hemkos K.U. u ap.; mox
penakmueit TemsikoBckoro C.A., AkunonepHoe oomectBo «M3narenberBo «lIpocBenienuey

* Maremaruka. Anredpa: 8-if kitacc: 0a30BbIl YPOBEHb: YUEOHUK; 16-¢ u3gaHue,
nepepaboranHoe, 8 kiacc/ Makaperaes 10.H., Munarok H.I'., Hemkos K.U. u 1p.; mox
penakmueit TensikoBckoro C.A., AkunonepHoe obmectBo «M3narenserBo «IIpocBemnienue

METOIUYECKUE MATEPHUAJIBI IJISA YYUTEJIA

Maremartuka. Anre6pa. Metoauueckue pekomeHaanuu. 7-9 knaccel (k yaeOHuKy MakapbiueBa
1O. H. u np.) (3nekTpoHHas Bepcusi);

Marematuka. Anredpa. 7-9 kiaccsl. YriyOn€HHbIH ypoBeHb. MeTouueckoe nocoodue (k
yaeOHbIM ntocoOusam MakapsrueBa FO.H. u np.) (3:exTpoHHas Bepcusi);

Matemaruka. Ypoku anreOpsl. 7 kinacc. ba3oBblit ypoBenb. MeTondeckoe mocooue.
KpaiineBa JI.b.;

Matemaruka. Ypoku anreOpsl. 8 kiacc. ba3zoBsiil ypoBeHb. MeTonnyeckoe nmocooue.
KpaiineBa JI.b.

MU ®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
https://m.edsoo.ru/7f42154e;
https://math-oge.sdamgia.ru/






