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IHHOACHUTEJIBHASA 3ATINCKA

AnreOpa sBIsIeTCS OJHUM M3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHA
O6eCHe‘IHBaeT HU3YUYCHHUC APYTUX OUCHUIUINH, KaK CCTCCTBCHHO-HAY4YHOI'O, TAK U TYMaHUTApHOT'O
[IUKJIOB, €€ OCBOCHHME HEOOXOIUMO ISl TIPOJIOIDKEHUSI 00pa30BaHMsI M B TIOBCEHEBHOMN KU3HHU.
Pa3Butne y oOywarouuxcs Hay4yHbIX IPEICTaBICHUM O NPOUCXOXKIEHUU U CYIIHOCTH
anreOpandeckux aOCTpakmuid, crnocode OTpakKeHUS MaTEeMAaTHYEeCKOM HAayKOW SBJICHUH U
MPOIIECCOB B NPUPOAEC M OOLIECTBE, POJIM MATEMaTHYECKOTO0 MOJEIHPOBAHUS B HAYYHOM
[I0O3HAHUU U B IPAKTHKE CIOCOOCTBYET (POPMHUPOBAHMIO HAYyYHOTO MHPOBO33PEHMSI U KAayeCTB
MBIIIUICHUS, HEOOXOAUMBIX JJIS aJanTalud B COBPEMEHHOM LH(poBoM olmiecTBe. N3ydeHue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHUS HA00aTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHYHOCTH MBIIJICHHA, CIIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBIBAaTL CBOU
NeUCTBUS U BBIBOJBI, GOPMYIHpPOBaTh yrBepxkAcHUs. OcBOoeHHE Kypca anreOpbl oOecrieunBaeT
Pa3sBUTHUC JIOTUYCCKOTO MBIIIJICHUSA O6yanOHIHXC$IZ OHM HCIOJIB3YKOT OCAYKTHBHBIC U
WHAYKTHBHBIE pacCyXAeHusi, 0000IIeHne W KOHKPETU3alnio, a0CTparupoBaHHE W aHAJOTHIO.
OOyuenue anrebpe mpeArnoyiaraeT 3HAYUTEIBHBIM OOBEM CaMOCTOSTEIBLHOW JESTEIBHOCTH
o0OyJarommuxcs, TOITOMY CaMOCTOSITENIbHOE pelIeHWe 3a7ad  SBISIETCS — peanu3anueit
ACATCIIBHOCTHOI'O IMPpUHIUIIA 06y’~I€HI/I$I.

B crpykrype mnporpammbel yueGHOro Kypca «Aunredpa» i OCHOBHOTO OOIIEro
00pa3oBaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEpKATeTbHO-METOHUecKre JMHUHN: «Yucma u
BEIUMCIICHUS», «AJNreOpandeckue BBIPAKCHUS», «YPaBHEHHS M HEPaBEHCTBa», «DYHKIUWY.
Kaxas U3 3THX copepkaTeIbHO-METOMUECKIX JIMHUI pa3BUBACTCS Ha MPOTSHKECHUH TPEX JIET
U3yUYeHHsI Kypca, B3aMMOJICHCTBYS C IPYTHMMH €T0 JIMHUSAMH. B Xo1e nzydenus y4eOHOTO Kypca
00yJaromuMcs TPUXOAUTCS JIOTUIECKH PACcCyXIaTh, UCTIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
S36IK. B CBSI3M ¢ 3THIM B IpOrpaMMy yueOHOTO Kypca «AnreOpay BKIIOYEHBI HEKOTOPBIE OCHOBBI
JIOTHKH, TPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3liellax MaTeMaTHYecKOro oOpa3oBaHUs U
CIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIONIMMHCS OCHOB YHUBEPCAIBHOTO MAaTEMaTHYEeCKOTO
si3pika. ConiepKaTebHOM U CTPYKTYPHOU OCOOCHHOCTBIO YUEOHOTO Kypca «Airedpay sBISIeTCS
€ro MHTErPUPOBAHHBIN XapaKTep.

Conepxkanne nuHHM «YWcna W BBIYUCICHHS» CIY)KUT OCHOBOH JUIsl JalIbHEHIIETO
W3yUYEHHs] MaTEeMaTUKH, CIIOCOOCTBYET PA3BUTHIO y OOYYAFONIUXCS JIOTUYECKOTO MBIIIJICHHUS,
(OpPMUPOBAHHIO YMEHHSI TOJIb30BAThCS AITOPUTMAMHU, & TAKXKE MPUOOPETCHHIO MPAKTUYCCKUX
HABBIKOB, HEOOXOJMMBIX Ui MOBCEIHEBHOW XM3HH. Pa3BUTHE MOHATHS O YHCJIC HA YPOBHE
OCHOBHOTO 00II[ero 00pa3oBaHUsl CBSI3aHO C PAIMOHAJIBHBIMU W MPPALUOHATIBHBIMUA YHCIIAMHU,
(dbopMuUpOBaHHEM MPEICTABICHUIA O JEHCTBUTEILHOM YHUCIIC. 3aBEPIICHUE OCBOCHUS YMCIOBOM
JIMHHUH OTHECEHO K CpeiHeMy o0I1IeMy 00pa30BaHuIo.

Conepkanve JBYX aireOpanyecKuX JIMHUH — «AlreOpandeckue BBIPRKCHUSD» U
«YpaBHEHHSI W HEPAaBEHCTBa»  CIOCOOCTBYeT  (OPMHPOBAHHIO Yy  OOYdYarOIIUXCS
MaTeMaTH4ecKoro armmapara, HeoOXOIUMOTO Ui pelIeHMs 3aJad MaTeMaTHKH, CMEXKHBIX
NPEAMETOB U NMPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4. Ha ypoBHE OCHOBHOTO 00IIEro 00pa3oBaHUs
y4eOHBIN ~ MaTepuan TpPYNNHPYETCs  BOKPYr  pAallMOHAIBHBIX  BBIpaXEHHH.  Anredpa
JIEMOHCTPUPYET 3HAYCHUE MAaTEMaTHKH Kak SI3bIKa JUIS MOCTPOCHHSI MaTeMaTHYeCKuX MOJeseH,
OTIMCaHUS TPOIIECCOB U SBICHUI peajbHOro Mupa. B 3amaun oOydyeHus anredOpe BXOAAT TAKKe
najbHeHIee pPa3BUTHE aJTOPHTMUYECKOTO MBIIIICHUS, HEOOXOJMMOro, B YaCTHOCTH, IS
OCBOCHHUS Kypca HH(POPMATUKH, ¥ OBJAJCHUEC HaBBIKAMH JIEIYKTUBHBIX PACCYKICHHA.



[IpeoOpazoBanre CHMBOJIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHIO BOOOpPaXKEHUS, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.

Conepxannie  (QyHKIMOHATBHO-TpAQUYECKOW  JIMHUM  HAIEICHO HAa  IOJIyYeHHUE
00yJaroNMMUCs 3HAHUH 0 QYHKIMAX KaK BaKHEHIIEH MaTeMaTHYeCKOW MOJETH ISl OTICAHUS
M HCCIEJOBAHUS Pa3HOOOPa3HBIX IMPOIIECCOB M SBJICHUN B Ipupojae u odbmectBe. V3yuenue
Marepuaiga CIOCOOCTBYET pPa3BUTHIO y OOYUYaIOIIMXCSA YMEHHS HCIIOJIb30BaTh pPa3judHbIC
BBIPA3UTEIBHBIC CPEACTBA SI3bIKA MATEMAaTHKH — CJIOBECHBIC, CHMBOJIMYECKHE, TpaduyecKue,
BHOCHT BKJIaJl B (DOpMHpOBAHHUE MIPEICTABICHUA O POJIM MAaTEMATHKH B Pa3BUTUU [HBHIN3AIIUN
Y KYJIbTYPBI.

CormacHo y4yeOHOMY TuTaHy B 7-9 Kiaccax u3ydaeTcss y4eOHBIM Kypc «Anrebpay,
KOTOPBIH BKIIFOYAET CIIEAYIOIINE OCHOBHBIE PAa3leNlbl colepyKaHus: «Uuciaa W BBIYHACICHUS,
«AnredpanyecKue BRIPAKEHUS», «YpaBHEHUS U HEPABEHCTBAY, « DYHKITUN.

Ha u3yuenue yue6HOTrO Kypca «Anredpa» otBoautcs 306 yacos: B 7 kiacce — 102 gaca (3
yaca B Hezenmo), B 8§ kimacce — 102 gaca (3 gaca B Henento), B 9 kimacce — 102 gaca (3 yaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
7 KJIIACC

Yuciia ¥ BbIYMCICHUS

JlpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOod OT OMHOW (OpMBI 3amucH Jpobdeit K
npyroii. IloHsTHE palMOHAIBLHOIO YKCIIA, 3alMCh, CPABHEHUE, YIOPSAJOUMBAHUE PALMOHAIBHBIX
grcen. ApudMeTHUECKUe JISHCTBUS ¢ pallMOHATIBHBIMH YHCIaMH. Pemienue 3amad u3 peaabHOR
IIPaKTUKU Ha YacTH, Ha APOOU.

CreneHp ¢ HATypaJIbHBIM IOKAa3aTElIeM: OIpenesieHre, MpeoOpa3oBaHne BBIPAKEHHUN Ha
OCHOBE OTpe/ieNieHus], 3aich 00bIIUX ynceln. [IpoeHTsl, 3anuch NPOLEeHTOB B BUIE IPOOH U
IpoOu B BUJE MPOLEHTOB. TpU OCHOBHBIE 331a4d Ha MPOLIEHTHI, PEIIEHUE 3a/1a4 U3 peabHOM
MIPaKTUKU.

[IpumeHeHne NpU3HAKOB JAETUMOCTH, PA3JI0KEHNE HA MHOKHUTENN HAaTYpaJbHBIX YHCE.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHast MPOTIOPLHUOHAIBHOCTH.

Auiredpanueckue BbIpaKeHUs!

[IepeMeHHBIE, YNCIOBOE 3HAYEHUE BBIPAXKEHUs C NEepeMEHHOM. JlomycTUMBble 3Ha4YEeHMS
nepeMeHHbIX. [IpeacTaBieHue 3aBUCUMOCTHM MEXAY BeJIWYMHAMH B  BHAE (QOPMYIIbL.
Boruncnenus no ¢gopmynam. IlpeobpazoBanne OyKBEHHBIX BBIPaXKEHUI, TOKIECTBEHHO paBHbIE
BBIpAKEHUS, MpaBWIa MpeoOpa3oBaHusl CyMM M MPOW3BEIEHUH, MpaBHiia PacKpPbITUS CKOOOK U
MIPUBEACHUS MTOJOOHBIX ClIaraeMbiX.

CBoliCTBa CTENIEHU C HATYPaJIbHBIM ITOKA3aTEIIEM.

OpnHousnensl 1 MHOrowieHsl. CreneHb MHOTouseHa. CioXeHue, BBIYMTaHUE, YMHOKEHUE
MHOTrouwIeHOB. DopMynbl COKPAIEHHOTO YMHOXKEHMsI: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyna pazHOCTH KBaJpaToB. PaznokeHne MHOrO4JI€HOB HA MHOXKHTENH.

YpaBHeHUs] 1 HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHUs, IIpaBUiia IpeoOpa3oBaHMsl YpaBHEHUS, PABHOCHIIBHOCTh
YpaBHEHUH.

JluHeitHoe ypaBHEHHUE C OJIHOW IMEPEMEHHOW, YHUCIO KOpPHEW JMHEWMHOro ypaBHEHUS,
peleHre JUHEHHbIX ypaBHeHUM. CocTaBiieHHME ypaBHEHUM IO YCIOBHIO 3ajadu. Perenue
TEKCTOBBIX 33Jjau C IOMOIIbIO YPAaBHEHUH.

JIuHeliHOe ypaBHEHME C JBYMs NEpeMEHHbIMHU U ero rpaguk. Cucrema AByX JMHEHHBIX
ypaBHEHUH ¢ JByMs NepeMeHHbIMH. PelieHue cucteM ypaBHEHUH CHOCOOOM IOJICTAHOBKH.
ITpuMeps! pelieHus TEKCTOBBIX 33aJau C IOMOIIbIO CUCTEM YPaBHEHUH.

DyHKUUH

Koopaunata Touku Ha mnpsiMoil. UucioBble NMPOMEXYTKU. PaccrosiHMe Mexay ABYMs
TOYKAMU KOOPJAMHATHOU MPAMOil.

[IpsimoyronbpHast cucrtema koopauHat, ocu OX u Oy. Abcuucca M opauMHaTa TOYKHM Ha
KoOpAMHATHOM TmuiockocTH. [Ipumeps! rpadukoB, 3amaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBucuMocTei. [lonstue ¢ynkumuu. I'padpuk Pyaknun. CpoiicTBa  (QyHKIMA.
JIuneitnas ¢ynkuus, e€ rpapuk. I'padux dynkuun y = |X|. ['paduyeckoe pelieHne JTUHEHHBIX
YPaBHEHUH U CUCTEM JIMHEWHBIX YPaBHEHUM.

8 KVIACC

Yuciaa 1 BLIYUCICHUSA



KBangpatusiii kopenp u3 uncia. [lonarue o0 wuppanuoHanbHOM uyucie. JlecsTuuHble
NpUOIIMKEHNUS UPPALMOHATIBHBIX uncesl. CBOMCTBA apu(pMETHUECKUX KBAJPATHBIX KOPHEH U MX
IIPUMEHEHHE K NpeoOpa30BaHUIO0 YHUCIIOBBIX BBIPAKEHUI M BBIYUCIECHUSAM. JlelicTBUTEIbHBIE
qucia.

Crenens ¢ 1eqbIM [TOKa3zareneM U e€ cBoiicTBa. CTaHAapTHAas 3alIUCh YHCTIA.
AJredpanyeckue BbIpaKeHHs

KBanpatublil TpEXUsieH, pa3aoKeHUE KBAJPAaTHOTO TPEXWIEHA HA MHOKUTEIIH.

AnreOpandeckass apoOb. OCHOBHOE CBOWCTBO anreOpandeckoit apobu. CroxxeHue,
BBIUMTAaHHE, YMHOKCHHUE, JCJICHUE anreOpandeckux apoOei. PammoHanmbHbIe BBIpaKEHUS U MX
npeoOpa3oBaHHUe.

YpaBHeHusI U HepaBeHCTBA

KBanpartHoe ypaBHeHue, (opmyna KopHEH KBajapaTHOrO ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHM, cBomAUIMXCA K JMHEMHbIM W KBaapaTHeIM. [Ipocreiimme npoGHO-
palyoHaIbHbIe ypaBHEHUS.

I'padmueckas uHTEpHpeTanys ypaBHEHUN C JABYMs MEPEMEHHBIMHU M CHCTEM JIMHEWHBIX
YpPAaBHEHUN C JBYMs IE€peMEHHBIMHU. [Ipumepsl peleHns CUCTeM HEIWHEHMHBIX YPaBHEHHU C
JBYMsI IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3374 areOpandeckKuM CIIocoOOM.

UucnoBble HEpaBEHCTBA W HMX CBoOMcTBA. HepaBeHCTBO ¢ OJHOM MEPEMEHHOM.
PaBHOCWIBHOCTE HepaBeHCTB. JIMHEHHbIE HEpaBeHCTBA C OJHOM mnepeMeHHoW. CucreMsl
JINHEMHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM.

D yHKUUHA

[Tonsarue ¢ynkmuu. O6GmacTh onpeneaeHus U MHOKECTBO 3HaYeHU (yHKIUHU. CriocoObl
3aanusi QyHKITUH.

I'padux dyaxkumn. Yrenue cpoiictB (yHkuum mo e€ rpaduky. [Ipumepsr rpaduxon
(GYHKIHMA, OTpaXKaloINX peaabHbIe MTPOIECCHI.

OYHKIMY, ONMUCHIBAIOIINE MPSAMYI0O U OOpPaTHYIO MPOMOPLHOHAIBHBIE 3aBUCUMOCTH, HX
rpaduxy. OyHkmun Y = X2, Y = X3, ¥ = VX, y=|x|. [padudeckoe pemeHue ypaBHEHHIT 1 CHCTEM
YpaBHEHUU.

9 KIIACC

Yuciaa v BbIYMCTIEHUS

PanvionanbHBIE ynCcIa, UPPALMOHATIBHBIC YKCIIA, KOHEYHBIC U OCCKOHEYHBIC ECATUYHBIC
npoOu. MHOXKECTBO JIEHCTBUTEIBHBIX YHCEN, ICHCTBUTEIbHBIE YHCIA KaK OCCKOHEYHBIC
JIecsITUYHble  OpoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKAY  MHOXXECTBOM
JIEMCTBUTENbHBIX YUCET U KOOPAUHATHOM MPSAMO.

CpaBHeHHE JEHCTBUTENBHBIX YHCEN, apupMETHUeCKue NEHCTBUS C ACHCTBUTEIHHBIMU
YHUCIaMHU.

Pa3mepbl 0OBEKTOB OKPYKAIOIIETO MHpA, ATUTEILHOCTH MPOIECCOB B OKPYKAIOIIEM
MHpE.

[Tpubmmk€HHOE 3HAYEHHE BEIMYMHBI, TOYHOCTh NpuOmMmKeHus. OKpyrieHHe 4YHcel.
[Ipukuaka v orieHKa pe3yJIbTaTOB BBIYUCICHUM.

YpaBHeHHUS U HEPABEHCTBA

JIuneitnoe ypaBHeHue. Pemienue ypaBHEHHM, CBOIAIMXCS K JIMHEHHBIM.



KBagparHoe ypaBHeHue. PemeHue  ypaBHEHUM, CBOJAIIMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl penieHus ypaBHEHUH TPETbEd M 4YETBEPTOM CTENEHEH
Pa3I0KEHUEM HA MHOKHUTEIIN.

Pemenne  npoOHO-pallMOHANbHBIX  ypaBHEHUU.  PermieHme  TEKCTOBBIX  3a1ad
aIreOpanvIecKiuM METOJIOM.

VYpaBHeHHE C OBYMS MEpPEeMEHHBIMU U ero rpaduk. Pemenuwe cucteM AByX JTHUHEHHBIX
YPAaBHEHUN C JByMs INEpEMEHHBIMH. PellleHne cucTeM ABYyX YpPaBHEHHH, OJHO M3 KOTOPBIX
JMHEWHOE, a pyroe — BTOpOH cremeHu. ['paduueckas MHTEpPIpETalns CUCTEMBbl YPaBHEHHUHU C
JBYMS IIEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a7a4 areOpandeckuM CrocoOoM.

YucnoBsle HEpaBEHCTBA U UX CBOMCTBA.

Pemrenne nMHEMHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PemieHue cucreM JIMHEMHBIX
HEpaBEHCTB ¢ OJHOW mnepeMmeHHOU. KBanparHble HepaBeHcTBa. ['paduueckas uHTEpHperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMs IEPEMEHHBIMH.

DyHKUUHA

Ksagpatnunas ¢ynkmus, e€ rpadpuk u cBoiictBa. [lapabosia, KOOpAWHATHI BEPIIUHBI
mapadoJIbl, 0Cb CHMMETPHUH TTapadOoJIbL.

Ipadukn dyskrmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X| , u ux cBoiicTaa.

YucsioBble MOC€10BATEILHOCTH U MPOTPECCUH

[ToHATHE YMCIIOBOM MOCIEAOBATENBHOCTH. 33JJaHUE TOCIEA0BATENIBHOCTH PEKYPPEHTHOM
dhopmyroit 1 popMyIoi N-TO YIeHa.

Apudmernueckas U reomerpuyeckas — nporpeccur.  Dopmynsl  N-ro  uigeHa
apuMETHUECKON U TEOMETPUUECKON ITPOTPECCHIA, CYMMBI TIEPBBIX N WICHOB.

N3obpaxenne 4wieHOB apu(PMETHIECKONM W TEOMETPHUYECKON MPOTpPEecCHil TOYKaMH Ha
KOOPJIMHATHOM TJIOCKOCTH. JIMHEWHBIA U SKCIOHEHIHAIBHBIN poCT. CI0KHBIE MPOLEHTHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JIn4HOCTHBIE Ppe3yJbTAaThl OCBOCHHS IPOrpaMMbl YueOHOro Kypca «Aisredpa»
XapaKTepU3YIOTCA:

1) narpuoTnyeckoe BOCIIMTAHUE:

NpOSBJICHUEM HMHTEpeca K MpPOLUIOMY M HACTOSIIEMY POCCHHCKON MaTeMaTuKy,
LIEHHOCTHBIM OTHOIIEHUEM K JIOCTUXKEHUSM PpOCCUHCKUX MaTEeMAaTUKOB M POCCUHCKOM
MaTEeMaTHYECKON IIKOJIBI, K UCIIOJIB30BAHMIO THUX JOCTH)KEHUH B JPYTUX HAYKaX U MPUKIIATHBIX
cdepax;

2) rpaxIaHCcKoe U JyXOBHO-HPAaBCTBCHHOE BOCIIMTAHHE:

TOTOBHOCTBbIO K BBINIOJHEHUIO OOS3aHHOCTEN TIpakJaHWHA M pean3alud ero IMpas,
IPEJCTaBICHUEM O MaTeMaTHUYeCKMX OCHOBaX (YHKIMOHHPOBAHUS PA3JIMYHBIX CTPYKTYP,
SBJICHUH, MpoLEeayp I'pakJaHCKOro oOlIecTBa (HarpuMep, BbIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHHIO STHYECKUX MpOOJeM, CBS3aHHBIX C MPAKTUYECKHMM MPUMEHEHHEM JIOCTHKEHUH
HayKH, 0CO3HAaHUEM BaKHOCTH MOPAJIbHO-3TUYECKUX IPUHIIUIIOB B JESTEIBHOCTH YUEHOTO;



3) TpyaoBOe BOCIIUTaHHE:

YCTaHOBKOW HA aKTUBHOE YYacTHE B PEIICHUM IMPAKTUYECKHX 3a7a4 MaTeMaTHYeCKOU
HaIpPaBJIICHHOCTH, 0CO3HAHUEM BOXKHOCTH MAaTEMATHYECKOTO 00pa30BaHMUs Ha MPOTSHKEHUH BCE
KU3HU ISl YCICITHON MPOECCHOHANTBHON JEATEIBHOCTH M PAa3BUTHEM HEOOXOJAMMBIX YMEHUU,
OCO3HAHHBIM BBIOOPOM H TIOCTPOCHHEM WHIMBUAYAJILHON TpaeKkTOpuu OOpa3oBaHUs H
KU3HECHHBIX TUIAHOB C YUETOM JIMYHBIX HHTEPECOB U OOIICCTBCHHBIX TOTPEOHOCTEH;

4) acTeTHYecKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K DMOIMOHAILHOMY W 3CTETHYECKOMY BOCTPHUATHIO MAaTEMaTHYCCKHX
00BEKTOB, 3a/1a4, PEUICHUN, PACCYKICHHUH, YMCHHUIO BUICTh MAaTEMAaTHICCKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 TO3HAHUSA:

OpHEHTAICH B JCSITEIHLHOCTH HAa COBPEMCHHYIO CHUCTEMY HAyUYHBIX MPEICTABICHHA 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS 4YEJIOBEKa, MPUPOABI W OOIIeCTBa, TOHHUMAaHUEM
MaTeMaTHYeCKOW HayKH Kak c(epbl YelToBEUECKOW MCSITeNbHOCTH, JTAaloB €€ pa3BUTUS U
3HAYUMOCTH JIJISl PA3BUTHUS [IMBHIIN3AIINH, OBJIAJICHIEM SI36IKOM MAaTEMATHKU U MaTEMaTHIECKON
KYJIBTYpOH KaK CpEJICTBOM TIO3HAHWS MHUpPA, OBJIAJICHHEM IPOCTCUITMMH  HaBBIKAMU
HCCTIE0BATEIBCKOM IEITEILHOCTH;

6) ¢usnueckoe BocnuTaHue, (¢GopMHpoOBaHHEe  KYJbTYPbl  310pOBbS M
IMOIMOHAJIBHOTO 0JIArONoJIYYHs:

TOTOBHOCTBIO TPHMEHSATH MaTeMaTHYEeCKHEe 3HAaHUS B HMHTEpPECax CBOETO 3JI0POBbS,
BEJICHUS 3JI0POBOTO 00pa3a XKU3HU (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATHNA H
OT/bIXa, peryisipHas (u3nyeckas aKTHBHOCTBH), C(HOPMHUPOBAHHOCTHIO HaBBIKA PEQIICKCHH,
MIPU3HAHUEM CBOETO ITpaBa Ha OMIMOKY M TAKOTO K€ MpaBa APYroro YeIOBEKa;

7) 3K0JIoOTHYecKoe BOCIIMTAHME:

OpHEHTAIIMEeH Ha MPUMEHEHHE MaTEeMaTHYECKUX 3HAHWH JJIs pelieHus 3aaad B 00JacTh
COXPaHHOCTH OKPYKAIOIIEH Cpenpbl, IUIAaHUPOBAHUS TIOCTYIIKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUH JIJII OKPY)KAIOIIEH Cpe/bl, OCO3HAHWEM TI00aJIbHOTO XapakTepa AKOJIOTHYECKUX
po0JIeM 1 IyTel WX pelIeHuUs,

8) apanTanus K U3MEHSIOIMMCS YCJIOBUAM COIHAJIbHON U IPUPOAHOI Cpebl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIIOBHSIX HEONMPEICIEHHOCTH, TIOBBIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JEATeIbHOCTh, B TOM YHCJIE YMEHUE YUUTHCS y IPYTUX
JoJIel, MPUoOpeTaTh B COBMECTHOM JIEATEILHOCTH HOBBIC 3HAHMSI, HABBIKM M KOMIIETEHIIUU U3
OTIBITA IPYTHX;

HE0OX0IMMOCThIO B ()OPMUPOBAHMUU HOBBIX 3HAHHI, B TOM 4Yucie (GOPMYIHPOBATH UACH,
MOHATHS, TUNOTE3bI 00 00OBEKTAaX M SABJICHUSAX, B TOM YHCJIC paHee HEHU3BECTHBIX, OCO3HABATh
neUIUTH COOCTBEHHBIX 3HAHUHM U KOMIIETEHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CHUTYallMIO, BOCHPUHHUMATH CTPECCOBYIO
CUTYaIlMI0 KaK BBI3OB, TPEOYIOMIMI KOHTPMEp, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS U
JecTBUS, GOPMYITHPOBATH U OIIEHUBATH PUCKU U TIOCIEACTBUS, (GOPMHUPOBATH OTBIT.

METANPEAMETHBIE PE3YJIBTATHBI

Ilo3naBaTenbHBIE YHMBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS
Ba3oBble Jornueckue aeiicTBUA:

® BBIABIATH M XapaKT€PH30BaTh CYIECTBEHHBIC NMPHU3HAKKM MAaTEeMAaTUYECKUX OOBEKTOB,
MOHATUHM, OTHOLIEHUH MEXIY MOHATHAMH, (OPMYITUPOBATH ONpPEAEICHUS MOHATHA,



yCTaHaBIIMBATh CYLIECTBEHHBIN MPU3HAK KJIACCH(PHUKAIINN, OCHOBAHUS JJIs1 00001IeH s
U CPaBHEHMSI, KDUTEPUU IIPOBOIMMOIO aHAIN3a;

BOCIPUHHMATh, (pOPMYIHPOBATh U MPEOOPa3OBBIBATH CY)KICHHS: YTBEPAUTEILHBIC U
OTpHILIATENIbHBIC, €IMHIUYHBIC, YACTHBIE U 00IUE, YCIOBHEIC,

BBISIBJIATH MAaTEMaTHYECKIE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M TPOTHBOPEUHS B (PaKTax,
JAHHBIX, HAONIOJCHUAX M YTBEPKACHUSX, NpEIJaratb KPUTEPHH JUIS BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUUIL;

JIeNIaTh BBIBOJIBI C KCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M MHIYKTHBHBIX
YMO3aKIIIOYEHUH, YMO3aKIIOYEHUH 110 aHAJIOTHH;

pa3duparb JOKa3aTeNbCTBA MAaTEMAaTHYECKHX  YTBEpXKIEHHH (IpsMble W OT
MIPOTUBHOTO), IIPOBOJIUTH CaMOCTOSITENIBHO HECIIOKHBIE  JI0Ka3aTelbCTBA
MaTeMaTH4eCcKuX (PaKTOB, BBICTPAWBATh APryMEHTAlMI0, NPHUBOJAUTH MPUMEPHI U
KOHTPHpUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE PACCYXKICHNUS;

BBIOMpATh CHOcOo0 pemieHus yuyeOHOW 3ajayu (CpaBHUBATh HECKOJBKO BapHaHTOB
pelieHus, BpIoupaTh HanboJiee MOAXOASIUN ¢ YIETOM CaMOCTOSITENIBHO BBIJIETIEHHBIX
KpUTEPUEB).

Bba3oBble uccienoBarejbCcKHe AeCTBHS.

WCIOJIb30BaTh  BOMPOCHI  KAaK  HMCCICNOBATCIIbCKHA  MHCTPYMEHT  ITO3HAHUSA,
(dbopmMynupoBaTh BOIIPOCHI, ¢bukcupyromme IIPOTUBOpEYHE, npoGiemy,
CaMOCTOSITCJIFHO YCTaHABJIMBATh HMCKOMOE | JlaHHOe, (OpPMHpOBATH THIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIUI0, MHCHHE,

MIPOBOJUTH IO CaMOCTOSITENIbHO COCTABJIEHHOMY IIJIaHY HECJIOKHBIM SKCHEPUMEHT,
HEOOJIBIIIOE HCCIIEJIOBAHUE IO YCTAHOBIEHUIO OCOOEHHOCTEM MaTeMaTH4ecKoro
00BbeKTa, 3aBUCUMOCTEH 00BEKTOB MEX Ty COOO0H;

CaMOCTOSTENPHO  (popMynupoBaTh 000OIEHUST W  BBIBOJABI 10  pe3yibTaTam
MPOBEIEHHOTO HAOIOACHUSI, UCCIIEOBAHUS, OLIEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX
pe3ynbTaTOB, BBIBOJIOB U 000OIICHMIA;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOLIECCa, & TAKXKE BbIJIBUTaTh MPEIIOI0KEHUS
0 €ro pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanmeii:

BBISIBJISITh HEIOCTATOYHOCTh U M30BITOYHOCTh MH(OpMAINH, JAaHHBIX, HEOOXOIUMBIX
JUIS pEIICHUsS 3a/1a4H;

BBIOMpATh, aHATM3UPOBATh, CUCTEMATU3UPOBATH U WHTEPIPETUPOBATH HMH(MOPMALIUIO
Pa3IUYHBIX BUJIOB U (POPM MpEACTABICHUS;

BBIOMpaTh (hopMy MpeAcTaBiIeHUs HHDOPMALIMK U UILUTIOCTPUPOBATH PElIaeMble 3aa4u
cXeMaMu, AuarpaMMaMu, HHOU rpadukoi U MX KOMOUHALIUSAMU;

OIICHUBATh HAJEKHOCTh MHPOPMAIMH 10 KPUTEPUSM, IPEUIOKEHHBIM YUUTENIEM WU
chOpMyTUPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHuKaTHBHBIE YHUBepcaJlbHbIe YUeOHbIe JelicTBHA:

BOCIPUHUMATh U (POPMYIMPOBATh CYXKJIEHHS B COOTBETCTBUU C YCIOBHUSIMHU M LEISIMU
oOIIeHus, SICHO, TOYHO, TPaMOTHO BBIPRXaTh CBOI TOYKY 3pEHHMsSI B YCTHBIX H
MUCHbMEHHBIX TEKCTaX, J1aBaTh MOSICHEHUS 0 X0y pEIIEeHUs 33aJjaul, KOMMEHTHPOBATh
MIOJIy4YEHHBIH pE3yIbTaT;

B X0Jie 00CYX/JIeHHsI 3371aBaTh BOMPOCHI MO CYIIECTBY 00CYXAaeMOM TeMBbI, IPOOIIEMBI,
pelmaeMoi  3ajJadd, BBICKA3bIBaTh WJEHM, HALEJICHHbIE Ha IIOUCK PpELICHMS,



COTMOCTaBIATh CBOM CYXJAEHHUS C CYKICHUAMU JAPYIHX YYaCTHHUKOB JIMAJIOTa,
oOHapyXHUBaTh Pa3IMune U CXOJCTBO MO3UIUI, B KOPPEKTHOH Popme GopMyarpoBaTh
pa3HorIacusi, CBOU BO3PaKEHUS;

IIPEJICTABIIATh PE3YybTAaThl PELICHUS 3aJaud, SIKCIEPUMEHTA, UCCIEA0BAHUS, [IPOEKTa,
CaMOCTOSITEJIBHO BBIOMpATh (opMaT BBICTYIJICHUS C Yy4ETOM 3aJad Ipe3eHTaluu U
0COOEHHOCTEH ayTUTOPHH;

MOHMMATh M KCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHONW W WHAWBUAYaJbHOW pabOTHI
MIPH PEIICHUN YIeOHBIX MaTeMAaTHIECKUX 3a/1a4;

MPUHAMATH 1IeTTb COBMECTHOM JESITeIbHOCTH, IJITAHUPOBATH OPraHU3aLUI0 COBMECTHON
paboThI, pacrpenensiTh BHIbI pabOT, JAOTOBAapUBATHCS, OOCYKIATh NpPOIECC H
pe3ynbTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKHX JIFO/ICH;

y4acTBOBaTh B TpYHNNOBBIX (Gopmax paboTbl (0OCyXkaAeHUs, OOMEH MHEHUSIMH,
MO3TOBBIE HITYPMBl U APYTHE), BBIIOIHATH CBOI YacTh pabOTHl M KOOPIMHHPOBATH
CBOM JICWCTBUS C JPYTUMH WICHAMH KOMaH/bl, OLIEHUBATh KAYeCTBO CBOETO BKJIAJa B
oOmIHii TPOIYKT MO KPUTEPHUSIM, CHOPMYTHPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHUS.

PeryasiTuBHble yHUBEpcalbHbIEe YUeOHbIE A€l CTBUA
Camoopranuszaums:

CaMOCTOSITEJIBHO COCTaBJIATh IUJIaH, aJTOPUTM pELIeHUs 3aJadd (UM €ro YacTh),
BBIOMpATh CIOCOO perieHusT ¢ y4€TOM HWMEIOIMIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTUpPOBaTh U KOPPEKTHPOBATh BapUaHThl PEIIEHUN C y4€TOM
HOBOM HHpOpMaLIUH.

CaMOKOHTPOJIb, IMOLUMOHAIbHbII HHTEJJIEKT:

BJIQJIETh CITOCOOAMM CaMOTIPOBEPKH, CAMOKOHTPOJISI TIPoliecca U pe3yibTaTa PEIICHHs
MaTeMaTUYeCKOH 3a1auHu;

MPEABUACTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH NPHU PEIICHUM 3a/1aud, BHOCUTH
KOPPEKTUBBI B JICSITCIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, HAWJCHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3y/IbTaTa JNEATCIbHOCTH MOCTABICHHON IIEJH U YCIOBUSM,
OOBSCHATh TMPUYUHBI JOCTHIKEHUS WIA HEAOCTUKEHHUS I, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

INPEIMETHBIE PE3YJIBTATbBI

K xonmy oOydenus B 7 KJjacce oOy4aromIMiics MOTYYHUT CIEAYIONIUE IPEAMETHBIC
pe3ynabTaThI:

Yuciaa v BbIYMCTIEHUS

BoimonHsATe, coderass YCTHbIE U TMHCbMEHHBIE MPUEMBI, apuPMEeTHUECKUe JEHCTBUS C

panMoHaIbHBIMU YHCIIAMHU.
HaxonuTh 3HaueHHWs] YHUCIOBBIX BBIPRKEHHH, NPUMEHATH pPa3HOOOpazHble CHOCOOBI U
OpUEMBI BBIYMCIIEHUS 3HAUEHWH JPOOHBIX BBIPAXKEHUH, COAEPIKAIIMX OOBIKHOBEHHBIE WU
JeCATUYHbIE JPOOH.

IlepexoauTe OT oJHON (hOpMBI 3amucu yucen K Apyroil (mpeoOpa3oBbIBATH JECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTH B OECKOHEUYHYIO
JECSITUYHYIO IPOOB).

CpaBHMBATH M YIIOPSIOUYMBATh pallMOHAJIbHBIE YUCTIA.

Oxpyryarh uucna.



BbINOJIHATE NPUKKUIKY U OLIEHKY pe3y/IbTaTa BBIYMCIICHUH, OLICHKY 3HAUEHUN UYHCIIOBBIX
BBIPAKEHUI. BBINOIHATE JEMCTBUS CO CTENEHSAMU C HATYpaJIbHBIMU [IOKA3aTEISIMHU.

[IpuMeHATh IPU3HAKY JEIUMOCTH, Pa3I0kKEHNE HA MHOKUTEIN HaTypaJIbHbIX YHCEI.

PemaTte mnpakTUKO-OPUEHTHPOBAHHBIE 33Ja4l, CBSI3aHHBIE C OTHOIIEHHWEM BEJIWYMH,
IIPONOPLIMOHAIIBHOCTHIO BEJIMUNH, IPOLEHTAMH, HHTEPIPETUPOBATH PE3YJAbTaThl PELICHUS 3314
¢ y4€TOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU pacCMaTpUBAaEMbIX OOBEKTOB.

Auaredpanyeckue BbIpaKeHHs

Hcnonb3oBarh anreOpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B Ipoliecce
OCBOEHUS y4EOHOI0 MaTepuaa.

Haxouth 3HaueHNs OyKBEHHBIX BBIPAKEHUN IPU 3aJaHHBIX 3HAUEHUSAX IEPEMEHHBIX.

BoinonHATe peoOpazoBaHus LENOT0 BhIPaXXEHUSI B MHOTOWIEH MPHUBEAECHUEM MOI00HBIX
CJIaraeéMbIX, paCKpbITUEM CKOOOK.

BbInoyHATE yMHOKEHHE OJIHOYJIEHA Ha MHOTOWIEH W MHOIOYWIeHa Ha MHOTOYIEH,
MPUMEHSATH (POPMYIIBI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcymiecTBiATh pa3ioXKeHNE MHOTOWIEHOB HA MHOMKUTEIM C IMOMOIIbIO BBIHECEHUS 3a
CKOOKHM OOIIIero MHOXHUTEJs, TPYNIUPOBKU ClIaraeMblX, IpUMEHEHUs (POpPMYyNl COKpaIIEHHOTO
YMHOKEHHUS.

[IpumensTs npeoOpa3oBaHUs MHOTOWIEHOB Uil pEUICHUS pa3IMYHBIX 3aj1ad U3
MaTeMaTHKHU, CMEKHBIX IPEIMETOB, U3 PEAIbHOM MPAKTHKU.

Hcnonb3oBaTh cBOICTBa cTeneHel ¢ HaTypallbHBIMU MOKa3aTelsMu JJis peoOpazoBaHus
BBIPAXKEHUII.

YpaBHeHUs] M HEPABEHCTBA

Pemate nmHElHBIE ypaBHEHHUs C OJHOM IMEPEMEHHOM, MPUMEHsSI MpaBuja Mepexoaa OT
UCXOJHOTO YypaBHEHUS K DPABHOCUIBHOMY eMy. [IpoBepsATh, SABISETCS 1M YUCIO KOPHEM
YPaBHEHHS.

IIpumMensTh rpaduyeckre METOAbI IPH PEILICHUH JIMHEHHBIX YPABHEHUH U UX CHCTEM.

[TonGupath npuMepsl Hap Yucell, SIBJIAIOLUXCS PelIeHueM JIMHEHHOTO ypaBHEHUS C IBYMsI
IIEPEMEHHBIMHU.

CrpouTh B KOOPAMHATHOM IJIOCKOCTH TpaduK JMHEHHOrO ypaBHEHUS C JIByMs
NIePEMEHHBIMHU, MOJIb3YACh T'PaQUKOM, IPUBOIUTH IPUMEPHI PEILICHUS YPaBHEHHUS.

Pemarps cucTeMbl ABYX JIMHEHHBIX YpaBHEHUH C JIBYMS IIEPEMEHHBIMH, B TOM 4YHCIIE
rpaduvecKy.

CocraBiTh M pelaTth JUHEWMHOE ypaBHEHHE WM CUCTEMY JIMHEWHBIX YPaBHEHHH IO
YCIOBHUIO 3aJlaud, HUHTEPIPETUPOBaTh B COOTBETCTBHUM C KOHTEKCTOM 3aJadyd I1OJIY4YE€HHBIN
pe3yJbTar.

DyHKUUH

N300paxxaTp Ha KOOpPAMHATHOM HpPSAMOIl TOYKH, COOTBETCTBYIOIIME 3a/JaHHBIM
KOOpIMHAaTaM, Jy4M, OTpPE3KH, WHTEpBalbl, 3alUCbIBATh 4YHCJIOBBIE IIPOMEXYTKH Ha
anreOpanyeckoM si3bIKe.

OTtmedaTs B KOOPAMHATHOM IUIOCKOCTM TOYKM IO 33JaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku TuHeHHbIX GyHKIMi. CTpouTs rpaduk GyHkmu y = |x|.

OnuceiBaTh € MOMOIIBIO (YHKIUI M3BECTHBIE 3aBUCHUMOCTH MEXIY BETUYMHAMM:
CKOPOCTb, BpEMs, PacCTOSIHME, II€HA, KOJIMYECTBO, CTOMMOCTb, IPOMU3BOJUTEIILHOCTH, BpEMS,
00BEM paboOTHI.

HaxonuTh 3HaueHne GpyHKIMN 1O 3HAYEHHUIO €€ apryMeHTa.



[Tonumarp rpaduueckuil ciocod MpencTaBiICHUS W aHAM3a WH(OpPMAIUU, W3BJICKATh W
HMHTEPIPETUPOBATH MHPOPMAITHIO U3 TPadhUKOB PeaTbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K xonHmy oOydenus B 8 kjacce oOyJarommuiics TOIYYHT CIEAYIONUE IPEAMETHBIC
pe3ynbTaThl:

Yucsa 1 BIYUCTEHUS

Hcnons3oBarh HavyallbHBIE MPEJCTABICHUS O MHOXECTBE JEHCTBUTEIBHBIX YHUCEN IS
CpPaBHCHHSI, OKPYTJICHHS M BBIYMCICHUHN, M300pakaTh JCHCTBUTEIBHBIC YWCIA TOYKAMH Ha
KOOPAMHATHOMU IIPSMOIA.

[IpuMeHsTh TOHATHE apUPMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOJUTh KBaJpaTHBIC
KOPHH, UCIIOJIb3YA NMPU HEOOXOJUMOCTH KaJbKYIISITOP, BBHITIOJHATH TPEOOPA30BaAHUS BEIPAXKCHUH,
COJIEpXKaIIuX KBAJpaTHbIE KOPHU, UCTIONB3Ysl CBOMCTBA KOPHEH.

Hcnons3oBath 3amucu OOJBIIMX W MaJbIX YHMCEN C TOMOINBIO JECATUYHBIX Ipo0eilt u
creneneit yucna 10.

AJiredpanyeckue BbIpaskeHUs!

[IpuMeHsSTh TOHATHE CTEMEHH C IEJbIM I0Ka3aTesieM, BBITIOJHATh MPEeoOpa3oBaHUs
BBIpAKEHUH, COJIEPIKAIUX CTETICHH C IIEJIBIM TTOKa3aTeeM.

BrIMOMHATE TOXKIECTBEHHBIE TPEOOpPa30BaHUsI PANMOHATBHBIX BBIPAKCHUN HAa OCHOBE
MpaBUJI JCHCTBUN HAJ MHOTOWICHAMH U aNTeOpandecKuMu IpoOsMH.

PackmanpiBath KBaapaTHBIA TPEXUICH HA MHOKUTEIH.

[IpuMensTh mnpeoOpa3oBaHUs BBIPAKEHUW IS PEIICHHWS pa3WYHBIX 3a7a4 U3
MAaTEeMAaTHKH, CMEXHBIX TTPEIMETOB, U3 PeaTbHOM MPAKTHKHU.

YpaBHeHUs] M HEPABEHCTBA

Pemats nuHeliHble, KBaApaTHbIC YPAaBHEHUS U PallMOHAIIbHBIE YPAaBHEHHUS, CBOJAIIUECS K
HUM, CCTEMBI IByX YPaBHEHUH C ABYMS MTEPEMEHHBIMHU.

[IpoBoauTh mpocTeMilINEe UCCIEA0BaHNS YPAaBHEHUH U CUCTEM YpaBHEHHUH, B TOM YHUCIE C
MpUMEHEHHEeM TrpapHuuecKux IMpeacTaBieHuil (ycTaHaBIMBaTh, HMEET JIM YpaBHEHHUE WU
CUCTEeMa YpaBHEHUU pellIeHus], €CJIM UMEET, TO CKOJIbKO, U poyee).

[lepexonuTe OT cioBecHOW (OPMYIHUPOBKU 3afauyd K €€ anredpanvyeckoid MoJenu ¢
MOMOIIBI0 COCTaBJCHUSA YPaBHEHMS WJIM CHCTEMbl ypaBHEHHWiIl, HWHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33/1a4Ml MOJYYCHHbIN pe3ynbTar.

[IpuMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIsl CPAaBHEHUS, OLIEHKH, pellaTh JMHEIHbIe
HEpPaBEHCTBA C OJHON MEPEeMEHHON W WX CHCTEeMbI, JaBaThb TIpaUUecKyl0 HILIIOCTPALUIO
MHO>KECTBA PEIlIEHNI HEpPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUH

[lonumath ¥  UCHONB30BaTh  (PYHKIMOHANBHBIE TOHATUS U S3BIK  (TEPMUHBL,
CUMBOJIMYECKUE OOO3HAUEHHUS), OINpPEAeisaTh 3HaueHHe (PYHKIMM IO 3HAYCHHIO apryMEeHTa,
OTpeeNATh CBOMCTBA PyHKIMU 1O €€ TpaduKy.

Crpouts rpaduku 3MeMeHTapHbIX QYHKIUN BUA:

y = k/x, y = x2, y = x3,y = |x|, y = VX, onuceBaTh CBOMCTBA YHCIOBON (GYHKIMH MO €&
rpaduky.

K xonHmy oOydenus B 9 KJjacce oOyJaromuiicss MOMYYUT CIEAYIOIIUE TNpPEAMETHbBIE
pe3ynbTaThl:

Yucsa v BBIYUCTICHUSA

CpaBHUBATh U YIOPSAIOUMBATH PAIMOHAIILHBIE U UPPAIIMOHATIFHBIC YHCTIA.

BrimonHaATe apudmeTrueckue NeHCTBUS C PAllHOHAIBHBIMU YHCIAMH, COYeTast YCTHBIE U
MUCEMEHHBIC TPUEMBI, BBITIOJIHATH BEIUUCICHUSI C UPPAIIIOHATLHBIMU YUCITIAMHU.



Haxonuth 3Ha4eHUs CTENEHEH ¢ LENbIMU II0Ka3aTels MU U KOPHEH, BBIYMUCIIATH 3HAYCHUS
YHUCIJIOBBIX BBIPAKCHUM.

OxpyryiaTh JE€HCTBUTENIbHBIE 4YMCIIA, BBINOJIHATH NPUKUIKY pe3yibTaTa BBIYMCIICHUH,
OLICHKY YHCIIOBBIX BBIPAXKCHUH.

YpaBHeHUs U HEPABEHCTBA

Pemrate nuHEHHBIE W KBajpaTHbIE YpPAaBHEHMS, YPABHEHHUs, CBOJALIMECS K HUM,
IpocTeiIre JpoOHO-pallMOHANIbHBIE YPAaBHEHHUS.

Pemrate cucteMbl JBYX JIMHEWHBIX YPaBHEHHUU C BYMs IIEPEMEHHBIMU M CUCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHHUE HE SABJISIETCS JINHEUHBIM.

Pemarts TekcToBble 3ajaud  aureOpanMyecKuM CHOCOOOM C TIOMOILBIO COCTaBJICHUS
YPAaBHEHUS UIIM CUCTEMBI IByX YPaBHEHHM C IBYyMs IIEPEMEHHBIMU.

[IpoBoauTHE MpOCTENIINE UCCAEAOBAHUSA YPABHEHUM U CUCTEM YPaBHEHHM, B TOM YHCIIE C
MPUMEHEHHEM TpapUuecKux IMpeacTaBieHui (ycTaHaBIMBaTh, MMEET JIM YpaBHEHHE WU
CHCTEMa YPaBHEHUH pEIlIeHus], €CIIU UMEET, TO CKOJIbKO, U TIpoUee).

Pemarp nuHeliHblE HEpaBEHCTBa, KBaJpaTHbIE HEPAaBEHCTBA, H300paxkaTh pellleHue
HEPABEHCTB Ha YMCJIOBOM MPSAMOM, 3aIMCHIBATH PEIIEHUE C TOMOIIBI0 CHMBOJIOB.

Pemrate cucTeMbl JMHEHMHBIX HEPABEHCTB, CUCTEMBl HEPABEHCTB, BKIIIOYAIOIINE
KBaJIpaTHOE HEPAaBEHCTBO, M300pa)kaTh pELIEHHE CHCTEMbl HEPABEHCTB HA YHMCIOBOW MPSIMOMH,
3alMCBIBATh PEIICHHUE C TOMOIIBI CUMBOJIOB.

Hcnonp30BaTh HEPaBEHCTBA IPH PELIEHUH PA3IMYHBIX 3a4a4.

D yHKUUHA

Pacnio3HaBate QyHKIMM U3y4e€HHBIX BUJIOB. [IoKa3bIBaTh CXeMATUYECKH PACIIOJIOKEHHUE HA

KOOPAMHATHOM TTOCKOCTH IpadukoB GyHKImi Buga: Y = kX, y = kx + b, y = k/x, y = ax2 + bx +
C,y=x3,y=1X Yy = [X|, B 3aBuCHMOCTH OT 3HaueHHi KO>(PHUIMEHTOB, ONMACHIBATH CBOHCTBA

GyHKIIHH.

Crpoutb u H300paXkaTh CXeMaTHYECKU TIpauKu KBaJpaTHUUHBIX (YHKIIHM, OMHCHIBATH
CBOMCTBA KBaJpaTUYHBIX (PYHKIUHN MO UX rpadukam.

PacrioznaBate  kBajgpatuuHyo (QyHKUHMIO 10 Qopmyie, MPUBOJUTH  IpPUMEpPHI
KBaJIpaTUUHBIX QYHKIUI U3 peanbHOU KU3HU, PU3UKU, TEOMETPHUU.

YuciioBble N0CT€10BATEILHOCTH U POrpeccuu

PacrioznaBate apumMeTHUECKyI0 U T€OMETPUUECKYIO MPOTPECCHH MPHU Pa3HBIX Crocodax
3a/laHusl.

BbINONIHATE BBIUMCIEHUS] ¢ UCHOJB30BaHUWEM (GOpMya N-ro 4wieHa apuQMETHUeCKON U
reOMETPUYECKON MPOTPECCHii, CyMMBbI IEPBBIX N YJICHOB.

N300paxkaTh 4iaeHbl HOCIEA0BATEIHHOCTH TOUKAMHU Ha KOOPIUHATHOMN TIOCKOCTH.

Pematp 3amaun, cBsi3aHHBIE C YMCIOBBIMH MOCIEIOBATEIBHOCTSIMH, B TOM YHCJIE 3a7aud
U3 pealbHOM JKU3HH (C MCTIOIh30BAHUEM KAIIbKYIATOPA, HU(PPOBBIX TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabuble | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Yucna u BeUKUCICHUs. ParnoHanbHbIe 25 1 bubmmoreka [{OK
quca https://m.edsoo0.ru/7f415b90
bu6mmoreka [IOK
2 27 1
AJITEOpAITIECKHE BEIpak eI https://m.eds00.ru/7f415b90
bu6moreka [IOK
2 1
3 ¥/PABHCHN H HEPARCHCTED 0 https://m.eds00.ru/7f415b90
bu6mmoreka [IOK
4 K () 24 1
OOP/HHATSL H rpaHKH. DyHKLHH https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
5 IT 0600 6 1
OBTOpEHHE H 0bo0IEHE https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME



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

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
AnreOpandecKkre BhIpaKEHUSI. bubnuoreka [JOK
1 15 1
AureOpandeckast 1poOb https://m.edsoo.ru/7f417af8
bubmmoreka [{OK
2 q .K 1
ucina u BeraucieHus. KeaaparHpie KOpHU 5 https://m.edsoo.ru/7f417af8
3 Yucna u BerancieHus. CTEreHb ¢ eTbIM 7 bu6moreka [IOK
nokasareyiemMm https://m.edsoo.ru/7f417af8
4 AnreGpanyeckue BbIpaXeHHs. 5 1 bubnuoreka [JOK
KBaapatHblii TpexdiieH https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 bubmuorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI bubmuorexa [JOK
6 . 13
ypaBHEHHI https://m.edsoo.ru/7f417af8
bub OK
7 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHCcTBa 12 1 h Epgﬁ:ﬁiﬁiilru [7f417af8
3 o o 5 bubnuoreka [JOK
YHICHHH. LICHOBHBIC HOMATIN https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
9 O 4 9
yHiLHH. HHCI0BbIC pyHicLiLH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 IT 6 1
OBTOpCHie 1 0000LeHHe https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 0



https://m.edsoo.ru/7f417af8
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9 KJIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Yucna v BerunciieHus. JleicTBUTEIbHBIE 9 bubnuoreka [JOK
qucia https://m.edsoo.ru/7f419d08
9 VYpaBHEHUs 1 HEPABEHCTBA. Y paBHEHUS C 14 1 bubnuoreka [JOK
OJTHO¥ MepeMEeHHON https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubmuorexa [JOK
ypaBHEHHIA https://m.edsoo.ru/7f419d08
bu6moreka [IOK
4 .H 1 1
VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 6 httos://m.eds0o.ru/7f419d08
bu6mmoreka [IOK
5 O 16 1
YHIHIH https://m.edsoo.ru/7f419d08
bub OK
6 YucioBble HOCIEA0BATEIBHOCTH 15 1 hgp:j;:;iﬁ;ilru 17§419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 bu6mmoreka [JOK
3HAHUHI https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE HU(PPOBHIE
Ne i/t Tema YpoKka KOHTpoJu,H],]e HpaKanecxne OﬁpaSOBaTeJH)HI)Ie
Beero padoTsbI padoThI pecypcebl
1 [ToHsiTHE palMOHATIBHOTO YHCIIa 1
9 Apudmernueckue AeMCTBUS C 1
paloHaIbHBIMU YU CIIAMU
3 Apudmernueckue AeMCTBUS C 1
paloHaIbHBIMU YHCIIAMHU
4 Apudmernueckue AeMCTBUS C 1
paloHaIbHBIMU YHCIIAMHU
5 ApubmMernueckue TeUCTBUS C 1
paloHaIbHBIMU YHCIIaMU
5 ApubmMernueckne TeUCTBUS C 1
paloHaIbHBIMU YU CIIAMU
7 CpaBHeHue, ynopsounBaHue 1
paloHaIbHBIX YUCEI
3 CpaBHeHue, ynopsounBaHue 1
paloHaIbHBIX YHCEI
9 CpaBHeHue, ynopsaouuBaHue 1
paloHaIbHBIX YUCEI
10 C 1 bubnuoreka [JOK
TENEHb C HATypaJIbHBIM [IOKa3aTelIeM https://m.edsoo.ru/7f4211de
bu6mmoreka [JOK
11 CreneHns ¢ HaTypalbHBIM [TOKA3aTEIEM 1

https://m.edsoo.ru/7f421382



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

bubnuoreka [IOK

12 Crenens ¢ HaTypalbHBIM [10KA3aTEIEM https://m.edsoo.ru/7f42154e
13 C bu6mmoreka [IOK
TCHCHE € HATYPAILHBIM HORGSATEICM https://m.edsoo.ru/7f4218be
14 CreneHb ¢ HaTypalbHBIM [T0KA3aTEIEM
15 Pemrenne ocHOBHBIX 3a/1a4 Ha ApoOH,
MIPOIICHTHI U3 peaTbHOM MPAKTHKU
16 Pemrenne ocHOBHBIX 3a/1a4 Ha ApoOH,
MIPOIICHTHI U3 PeaTbHOM MPAKTHKU
17 Pemenne ocHOBHBIX 3a/1a4 Ha ApoOH,
MIPOIICHTHI U3 PeaTbHOM MPAKTHKU
18 Pemrenne ocHOBHBIX 3a/1a4 Ha ApoOH,
MIPOIICHTHI U3 PeaTbHOM MPAKTHKU
19 [Ipu3Haku nenMMoCTH, pa3aoKeHUs Ha
MHOHUTEJIM HATYPAJTbHBIX YHACETT
20 [Ipu3Haku nenMMoCTH, pa3aoKeHUs Ha
MHOHUTEIM HATYPAJIbHBIX YHCETT
21 Peanbubie 3aBucumoctu. [lpsmas u
oOpaTHas MPOMoOPIUOHATBHOCTH
29 Peanbubie 3aBucumoctu. [lpsmas u
oOpaTHast MPOMoOPIUOHATBHOCTH
23 Peanbnsbie 3aBucumoctu. [Ipsamas u
oOpaTHast MPOMoOPIMOHATBHOCTH
24 Peanbnsbie 3aBucumoctu. [Ipsamas u
oOpaTHasi MPOMOPIIMOHATBHOCTH
o5 KonTponsHas paboTa o teme

"PannoHanpHbIe ynciia'



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

bubnuoreka [IOK

26 bYKBEHHEIC BHIpAKCHI https://m.edsoo.ru/7f41feec
27 dopmyibl
28 Dopmynsl
29 [Tepemennsbie. JlomycTrMbIe 3HAYCHUS
TIePEMEHHBIX
IIpeoOpa3oBaHyne OyKBEHHBIX BRIPAXKCHUH,
30 paPCKpLII)TI/Ie CKO6OK}II/IKHpI/IBe}16HI/I§ bubmiorexa LIOK
https://m.edsoo.ru/7f41fafa
MOJOOHBIX ClIaraeMbIX
[IpeoOpa3zoBanre OYKBEHHBIX BRIPAKCHUI,
31 pzi:KpLII)THe CK06OK}I’/IKHpI/IBelleHI/IIe) bubmmorexa LIOK
https://m.edsoo.ru/7f41fd70
MOIOOHBIX ClaraeMbIX
[IpeoGpa3oBanrie OYKBEHHBIX BHIPAKEHUH,
32 PacKphITHE CKOOOK M MPUBE/ICHHE
HoI0OHBIX ClaraeMbIX
[IpeoOpazoBanue OYKBEHHBIX BEIPOKCHUH,
33 PacKphITHE CKOOOK M MPUBEICHHE
MOJAOOHBIX CIIaraeMbIX
34 CBolicTBa CTEIEHH C HATYypaJIbHbIM bubnuoreka [JOK
HoKazaTesneM https://m.edsoo.ru/7f421382
35 CBoJicTBa CTENEHU C HATYPAJIbHBIM bubnuorexa [IOK
mokasareyiemMm https://m.edsoo.ru/7f42154e
36 CBoJicTBa CTENEHU C HATYPAJIbHBIM bubnuorexa [IOK
rmokasareyieMm https://m.edsoo.ru/7f4218be
37 MHoOrou4IeHbI bubmorexa LIOK
https://m.edsoo.ru/7f42276e
38 MHorouseHsl bubmmorexa LIOK

https://m.edsoo.ru/7f422930



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
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CHO)KGHI/IG, BbIYUTAHUC, YMHOXKCHUC

bubnuoreka [IOK

39 MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CrnoxeHue, BBIUUTAaHUE, YMHOKEHHE bubnuorexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
41 CrnoxeHue, BRBIUUTAaHUE, YMHOKEHHE bubnuotexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
42 CrnoxeHue, BRBIUUTAHUE, YMHOKECHHE bubnuoteka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f423182
43 @opMyIIbl COKPAIEHHOTO YMHOKEHUS brbmiorexa LIOK
https://m.edsoo.ru/7f42432a
44 @opMyIIbl COKPAIEHHOTO YMHOKEHHUS bubmmorexa LIOK
https://m.edsoo.ru/7f42464a
45 DopMyITbl COKPAIIEHHOTO YMHOKEHUS Bubnuorexa LIOK
https://m.edsoo.ru/7f424c12
46 DopMyIbl COKPAIIEHHOTO YMHOKEHUS Bubnuorexa LIOK
https://m.edsoo.ru/7f424fd2
47 DopMyITbl COKPAIIEHHOTO YMHOKEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f4251d0
48 Pa3noxeHre MHOTOUJICHOB Ha MHOKUTEIH bubmiorexa LIOK
https://m.edsoo.ru/7f423312
49 Pa3nosxeHre MHOTOUYJICHOB HA MHOXKUTENN bubmorexa LIOK
https://m.edsoo.ru/7f4237fe
50 Pa3nosxeHre MHOTOUJICHOB Ha MHOXKUTENN bubmorexa LIOK
https://m.edsoo.ru/7f4239de
51 Pa3no)xeHre MHOTOUJICHOB Ha MHOXKUTENN
59 KonTponsHas paboTa o teme

"Anrebpanyeckue BbIpaxkeHus"



https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
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VpaBHeHHE, IpaBHiIa IpeoOpa3oBaHUs

53 YPaBHEHUS, PABHOCUJIBHOCTh YPABHEHU
54 JIuneliHOE ypaBHEHHE C OAHOU IIEPEMEHHOM,
peuieHue IMHENHBIX YpPaBHEHUN
55 JIuHeiiHOE ypaBHEHHUE C OJJTHOM MTEPEMEHHOM, bubnuotexa [JOK
pellieHUe TUHEHHBIX YPaBHCHUM https://m.edsoo.ru/7f420482
56 JIuneliHOE ypaBHEHHE C OJHOW IIEPEMEHHOM,
peuieHne TMHENHBIX YpaBHEHHUN
S7 Pemrenne 3aga4 ¢ moMoIIbI0 ypaBHEHUN bubmrorexa LIOK
https://m.edsoo.ru/7f42064e
58 Pemenue 3a1a4 ¢ MOMOIIBIO0 ypaBHEHUH bubmorexa HOK
https://m.edsoo.ru/7f420806
59 Pemrenne 3aga4u ¢ moMoIIp0 ypaBHEHUH bubmorexa [IOK
https://m.edsoo.ru/7f4209a0
60 Pemrenne 3aga4u ¢ moMoIp0 ypaBHEHUH bubmorexa [IOK
https://m.edsoo.ru/7f420e6e
61 JIuHeitHoe ypaBHEHUE C IBYMS bubnuoreka [JOK
MepEMEHHBIMH H €10 rpaduk https://m.edsoo.ru/7f427c32
62 JIuneitHoe ypaBHEHUE C IBYMS bubnuoreka [JOK
MepEMEHHBIMH H €0 rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema 1ByX JMHENHBIX YPAaBHEHUH C bubnuoreka [IOK
JIBYMsI TEPEMEHHBIMHU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JMHEHHBIX YPAaBHEHUH C
JBYMsI IEPEMEHHBIMU
65 Cucrema 1ByX JTMHENHBIX YPAaBHEHUH C
JBYMsI IEPEMEHHBIMU
66 Cucrema 1ByX JTMHENHBIX YPaBHEHUH C

ABYMA IICPCMCHHBIMU



https://m.edsoo.ru/7f420482
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bubnuoreka [IOK

o7 Pemeitite cricTem ypasHeriit https://m.edsoo.ru/7f4284de
68 Pemenune cucrem ypaBHeHHH Brbmiorexa LIOK
https://m.edsoo.ru/7f42865a
69 Pemenune cucrem ypaBHeHHH Brbmiorexa LIOK
https://m.edsoo.ru/7f4287d6
70 Pemenne cucrem ypaBHeHHH
71 Pemrenne cucrem ypaBHeHUI
79 KonTponbHas pabora no teme "JIuHeliHble bubnuorexa [JOK
ypaBHEHHS" https://m.edsoo.ru/7f421044
73 KoopanHaTa Toukn Ha MPSIMOiA bubmmorexa LIOK
https://m.edsoo.ru/7f41de76
bubnuoreka [IOK
4 HucnoBEIe MpOMERyTIH https://m.edsg).ru/7f41dff2
75 UucnoBbie MPOMEKYTKH
76 Paccrosinue Mf:}Kz[y I[BE’M}I TOYKaMH
KOOPJIUHATHOU IPSIMOM
77 Paccrosinue Mexy IByMsl TOUKaMH
KOOPJIMHATHOM MpsIMOit
78 [IpsimoyroipHasi cucTeMa KOOpJIMHAT Ha bubnuoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyromnpHas cucteMa KOOpAMHAT Ha bubnuoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpadukoB, 3a1aHHBIX popMyaamMu BH6H_HOTeKa LOK
https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpadukoB, 3a1aHHBIX popMyTamMu bubnnorexa HOK

https://m.edsoo.ru/7f41ed80



https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
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82

[Tpumeps! rpadukoB, 3a1aHHBIX popMyTamu

83 Urenue rpaukoB pearbHBIX 3aBUCHMOCTEN brbmorexa IOK
P P https://m.edsoo.ru/7f41ea24
84 Urenue rpaukoB pearbHBIX 3aBUCHMOCTEN
bu6mmoreka [IOK
I1
8 OHATHE (pyHicLH https://m.edsoo.ru/7f41ef06
86 I'padux GpyHKIIN
bubmmoreka [{OK
; . .
8 CoficTBa Qymiiuii https://m.edsoo.ru/7f41f078
38 Crotictsa d . bu6moreka [IOK
BOWCTB KITHIA
YHKI https://m.edsoo.ru/7f41f1fe
. bu6anoreka IIOK
89 Juneitiast Gymiuis https://m.edsoo.ru/7f427282
. bu6moreka [IOK
%0 Juneitnias gyniuis https://m.edsoo.ru/7f427412
bu6mmoreka [IOK
91 II HHOIA
OCTPOCHHE IPaQHica THHCHHOM QyHKLLiH https://m.edsoo.ru/7f426d1e
92 [TocTpoenue rpaduka TuHEHHON QYHKIIUN
93 I'padux dynakumm y =|x|
94 I'paduk pynkum y =|x|
95 KontponbHas padota no teme "KoopauHaTsl bubnunoreka [JOK
u rpaduku. OyHKIMN” https://m.edsoo.ru/7f41f50a
96 HroroBas koHTposbHas paboTa bubmorexa LIOK
ore OHTPo pabo https://m.edsoo.ru/7f429c6c
97 [ToBTOpEHNE OCHOBHBIX MOHITHI U METOJIOB
Kypca 7 kiacca, 0060011eHue 3HAaHUHA
98 IToBTOpEHNE OCHOBHBIX MOHATUN U METOJI0OB bubnuorexa [IOK



https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
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Kypca 7 knacca, 00001eHre 3HAaHUIA

https://m.edsoo.ru/7f429f32

[ToBTOpEHME OCHOBHBIX MOHATUIA U METOJIOB

bubmuoreka [IOK

% Kypca 7 kiacca, 00001eHIe 3HAHU 1 https://m.edsoo.ru/7f42a0e0
100 [ToBTOpEHNE OCHOBHBIX MOHITHI U METOJIOB 1

Kypca 7 xinacca, 00001eHue 3HAaHUIA
101 [ToBTOpEHNE OCHOBHBIX MOHITHI U METOJIOB 1 bubnuoreka [JOK

Kypca 7 kiacca, 00001eHIe 3HAHU https://m.edsoo.ru/7f42a27a
102 [ToBTOpEHNE OCHOBHBIX MOHITHI U METOJIOB 1 bubnuoreka [JOK

Kypca 7 kiacca, 00001eHe 3HAHU https://m.edsoo.ru/7f42a900

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102
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8 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe N poBbIE

Ne i/t Tema YpoKka Beero KOHTpoJu,H],]e HpaKanecxne 05pa3OBaTeJH)HI)Ie
padoTsI padoThbI pecypchl
bubmmoreka [{OK
1 Arebpairieckas Apodk 1 https://m.edsc]i).ru/7f430382
9 JlomycTUMBbIE 3HAUYCHUSI IEPEMEHHBIX, 1
BXOJSIIIMX B alireOpanyecKkue BhIPAKEHUS
3 JlomycTUMBIe 3HAYCHUSI IEPEMEHHBIX, 1
BXOJSIINX B aliTeOpandecKue BBIPAKEHUS
bu6moreka [IOK
4 OcHOBHOE CBOMCTBO aredpandecKkou 1poou 1 https://m.e dsﬁ).ru 17§430866
bu6moreka [IOK
> Coxpatenie apodeit 1 https://m.edsg).ru/7f430a8a
6 Coxkpaienue mpooeit 1 bubmorexa LIOK
https://m.edsoo.ru/7f430f44
bu6mmoreka [JOK
! Coxpatnerie apodeit L https://m.eds;f).ru/7f430f44
8 CroxeHue, BBIYMTaHUE, YMHOKEHHUE U 1 bu6mmoreka [JOK
JeJICHHE aNreOpandeckux apooeit https://m.edsoo.ru/7f43128c
9 CrnoxeHnue, BBIYUTaHUE, YMHOKEHUE U 1 bu6mmoreka [JOK
JeJICHHE areOpandeckux apooeit https://m.edso0.ru/7f4315c0
10 CrnoxeHue, BBIYUTAaHUE, YMHOKEHUE U 1 bu6mmoreka [JOK
JeTICHHEe areOpandeckux Ipooeit https://m.edsoo.ru/7f4318c2
11 CrnoxeHue, BBIUUTaHUE, YMHOKEHHUE U 1 bu6mmoreka [JOK
JieNieHue anredpandeckux Apooen https://m.edsoo.ru/7f431a20
12 [IpeoOpazoBanme BEIpaKEHUH, COAEPIKAIIUX 1 bubnmoreka [JOK



https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20

anreOpandeckue Apoou

https://m.edsoo.ru/7f43259¢c

[IpeoOpa3oBanme BEIpAKEHUH, COIEePIKAINX

bubnuoreka [IOK

13 1 https://m.edsoo.ru/7f432736
anreOpandeckue Apoou
[IpeoOpazoBanue BEIpaKEHHIA, COACPIKAIIIX Brbmiorexa LIOK
14 1 https://m.edsoo.ru/7f432736
anredpanveckue 1poou
15 KonTponsHas pabora o teme 1 bubnuorexa [JOK
" Anredpanyeckast 1poop" https://m.edsoo.ru/7f431d36
16 Amnanu3 KOHTpoJIbHOH paboThl. KBanpaTHbIit 1 bubnuoreka [JOK
KOpEHb U3 Yuciia https://m.edsoo0.ru/7f42d452
bubnuoreka [JOK
17 [TonsiTHe 06 UppallOHAIILHOM YHCIIe 1 https://m.e dsﬁ).ru [7§4%ea3a
18 JlecsiTuuHble MPUOTMKEHUS 1
WppalMOHAIBHBIX YHCET
19 JlecsiTuuHble MPUOTMKEHUS 1
WppalMOHAIbHBIX YHCET
20 JlelicTBUTEIIbHBIC YHCIIa 1
21 CpaBHEHHE TIEHCTBUTEIBHBIX YHCET 1
22 CpaBHEHME IEHCTBUTEIBHBIX YHACET 1
23 ApudMeTHIecKHii KBaJIpaTHBIN KOPCHB 1
24 VYpaBHeHue Buga X2 =a 1
o5 CpoiicTBa apuPMEeTUYECKUX KBAJAPATHBIX 1 bubnuoreka [JOK
KOpHEH https://m.edsoo.ru/7f42d862
26 CBoiicTBa apu(MeTHUECKUX KBAJPATHBIX 1 bubnuoreka [IOK
KOpHeHl https://m.edso0.ru/7f42d862
27 [IpeoOpa3oBaHue YHUCIOBBIX BHIPAKECHUH, 1 bubnuorexa [IOK



https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862

COJIepKaluX KBaJpaTHbIE KOPHU

https://m.edsoo.ru/7f42dd26

[IpeoOpa3oBaHme YUCIOBBIX BRIPAKCHUN, bubnuorexa [JOK
28
CoJIepKaIUuX KBaPaTHbIC KOPHH https://m.edsoo.ru/7f42ded4
29 [IpeoOpazoBaHue YNCIOBBIX BEIPAKCHUH, bubnuorexa [JOK
CoJIepKaIUuX KBaPaTHbIC KOPHH https://m.edsoo.ru/7f42e0be
[IpeoOpazoBaHue YMCIOBBIX BRIPAKEHUH, bubnuotexa [JOK
30
CoJiepKaIuX KBapaTHbIC KOPHH https://m.edsoo.ru/7f42e262
31 CreneHs C 1eJbIM [TOKa3aTeleM bubmiorexa LIOK
https://m.edsoo.ru/7f4354a4
CrannmapTHas 3amuch yncia. Pazmepst
00BEKTOB OKPYKArOIIero Mupa (ot bubnuorexa [JOK
32 AJIEMEHTAPHBIX YaCTHII 0 KOCMUYECKUX
00BEKTOB), [UTUTEIHHOCTH MPOIECCOB B https://m.edsoo.ru/7f436098
OKpPY>KaIOIlleM MUpPE
33 CBoiicTBa CTENEHHU C LEJIBIM MTOKa3aTeIeM bubmorexa LIOK
https://m.edsoo.ru/7f435648
34 CBoiicTBa CTENEHHU C LEJIBIM MTOKa3aTeIeM bubmmorexa LIOK
https://m.edsoo.ru/7f435648
35 CBoiicTBa CTENEHHU C LEJIBIM MTOKa3aTeIeM bubmiorexa LIOK
https://m.edsoo.ru/7f435648
36 CBoiicTBa CTEMEHHU C IEJIBIM MTOKa3aTeIeM bubmorexa LIOK
https://m.edsoo.ru/7f43599a
37 CBoiicTBa CTENEHHU C IEJIBIM ITOKa3aTeIeM bubnnorexa IOK
https://m.edsoo.ru/7f435ed6
38 KBanpatsslii TpExuneH
39 KBanpatsslii TpExuneH
40 PasnoxeHne KBaApaTHOro TpEXUICHa Ha bubnuorexa [IOK

MHOXHTCIN

https://m.edsoo.ru/7f42fd38



https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
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

PasnosxeHne KBaapaTHOro TpéXuieHa Ha

bubnuoreka [IOK

4 MHOKHUTEITN https://m.edsoo.ru/7f42fd38
42 F;E:E;;ﬁ?: Egi(});f gzeTrTsz KBanpartnblit Brbmiorexa LIOK
rpexre’” https://m.edsoo.ru/7f42ec80
43 Amnanu3 KoHTpoJIbHOM paboTel. KBaspaTHoe bubnuorexa [JOK
ypaBHEHHE https://m.edsoo.ru/7f42eela
44 HenonHoe kBazipaTHOE ypaBHEHHUE bubmmorexa LIOK
https://m.edsoo.ru/7f42eela
45 Hemnonnoe kBagpaTHOe ypaBHEHHE Bubnuorexa LIOK
https://m.edsoo.ru/7f42eela
46 dopmyta KOpHEH KBaIpaTHOTO YpaBHEHUS Bubnuorexa LIOK
https://m.edsoo.ru/7f42f158
47 dopmyta KOpHEH KBaIpaTHOTO YpaBHEHUS Bubnuorexa LIOK
https://m.edsoo.ru/7f42f3f6
48 dopmyta KOpHEH KBaIpaTHOTO YpaBHEHUS Bubnuorexa LIOK
https://m.edsoo.ru/7f42f5a4
bubnuoreka [[OK
49 Teopewma Bitera https://m.edsg).ru/7f42fef0
bubmuorexa [JOK
>0 Teopewma Bitera https://m.edscﬁ).ru/7f430076
51 Pewienne ypaBHeHuUM, CBOIAIIMXCS K bu6mmoreka [JOK
KBaPaTHBIM https://m.edso0.ru/7f43c542
59 Pewienne ypaBHeHuUM, CBOAAIIMXCS K bu6mmoreka [JOK
KBaJ[paTHBIM https://m.edso0.ru/7f43c3d0
53 [IpocTeiimme qpoOHO-paLMOHATIbHbIE bubnuorexa LIOK
ypaBHEHUS https://m.edsoo.ru/7f4328¢c6
54 [IpocTeiimme qpoOHO-pallMOHATbHbIE bubnuorexa [IOK



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
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

YpaBHEHUS

https://m.edsoo.ru/7f432h6e

55

Pemrenne TEKCTOBBIX 3374 C IIOMOLIBIO
KBaJPaTHBIX YPaBHEHUU

bubmuoreka [IOK
https://m.edsoo.ru/7f42f75c

56

Pemrenne TeKCTOBBIX 33714 € IIOMOLIBIO
KBaJPaTHBIX YPaBHEHUU

bu6mmoreka [{OK
https://m.edsoo.ru/7f42{8f6

57

KonTponsnas pabora no teme
"KBanpatHsle ypaBHeHuUs"

bu6mmoreka [{OK
https://m.edso0.ru/7f430112

58

JIuneliHOE ypaBHEHHE C IBYMS
MIEPEMEHHBIMH, €T0 IrpauK, MIpUMEpPbI
pelIeHNs ypaBHEHUH B LENbIX YHCIIaX

59

JIuneliHOE ypaBHEHHE C IBYMS
MEPEMEHHBIMH, €r0 Irpaduk, MIpUMepbI
pelIeHNs ypaBHEHUH B LENbIX YHCIIaX

60

JIuHeitHOe ypaBHEHUE C IBYMS
MIEPEMEHHBIMH, €r0 Ipaduk, MpUMepbI
pelIeHNs YpaBHEHUH B LEJIbIX YHCIaX

61

Pemenue cuctemM AByX JTMHEMHBIX
ypaBHEHUH C ABYMsI TIEPEMEHHBIMHU

62

Pemenue cuctemM AByX JTMHEHMHBIX
ypaBHEHUH C ABYMsI TIEPEMEHHBIMHU

63

Pemenue cucrem ABYX JIMHEHHBIX
ypaBHeHI/Iﬁ C ABYMs IICPEMCHHBIMU

64

[IpumepsI perieHust cucTeM HeIMHEHHBIX
ypaBHEHUH C ABYMS IEpEMEHHBIMU

65

[Ipumeps! perieHnst CUCTEM HEJIMHENHBIX
ypaBHEHUH C IByMs NEpeMEHHBIMU

66

I'paduueckas MHTEpIIpeTALUs YPaBHEHHUS C
JIBYMS IEPEMEHHBIMH U CUCTEM JIMHEHHBIX

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d6d6



https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2
https://m.edsoo.ru/7f43d6d6

YPaBHEHUH C ABYMsI [IEPEMEHHBIMU

I'paduueckast MHTEpIIpETALIUS YPaBHEHHS C

bu6mmoreka [IOK

67 JBYMSI HG}Z\)JGMGHHI)IMI/I W CUCTEM JIMHEUHBIX https://m.edsoo.ru/7f43d6d6
ypaBHEHUH C ABYMsI IEPEMEHHBIMHU
68 Pemienue TeKCTOBI:IX 3aJ1a4 C IOMOIIBIO
CHUCTEM ypaBHEHUI
69 Pemmenue TCKCTOBEIX 33714 C ITIOMOMIbIO
CHUCTEM ypaBHEHHI
70 Pemmenue TeKCTOBI:IX 33714 C ITIOMOMIbIO
CUCTEM ypaBHEHHI
71 UucnoBsle HEpaBEHCTBA U UX CBOMCTBA
72 HucnoBsle HEpaBEHCTBA U UX CBOMCTBA
73 HepaBeHcTBO ¢ 071HOM TTepeMeHHO
74 JIuHeiiHbIe HEpaBEHCTBA C OJHOM bu6moreka [IOK
MEPEMEHHOM M UX PEHICHHE https://m.edsoo.ru/7f42c692
75 JInHelHbIe I:IepaBeHCTBa C OJTHOU bu6moreka [IOK
[IEPEMEHHOM M UX PEIICHHE https://m.edsoo.ru/7f42c840
76 JluHelHbIe I:ICpaBCHCTBa C OJTHOU
MEPEMEHHON U UX pEIICHUE
77 CucreMsl JII:IHeI‘/'IHLIX HEPABEHCTB C OJTHOM bu6mmoreka [JOK
[EPEMEHHOM M UX PELICHHE https://m.edsoo.ru/7f42ch88
78 CucTeMbl TUHEUHBIX HEPABEHCTB C OJTHOM bu6mmoreka [JOK
[EPEMEHHOM M UX PELICHHE https://m.edsoo.ru/7f42cd2c
79 Cucrembl J'II:IHCI\/'IHI:IX HEPaBEHCTB C OJJHOM
MIEPEMEHHOM U UX pelIeHUE
80 N3006paxeHue pemeHus JTMHEHHOTO bubnuorexa [IOK

HCEPABCHCTBA U UX CUCTEM Ha YHUCJI0BOM

https://m.edsoo.ru/7f42c9e4



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4

psIMOM

N3o00paxkenue penieHus TMHSHHOTO

81 HEPABEHCTBA M UX CHCTEM Ha YUCIIOBOM bubmmorexa LIOK

HpsiMoii https://m.edsoo.ru/7f42c9e4
82 KonTposnsHast paboTa mo Temam

"HepasencrBa. Cucrembl ypaBHEHUN"

bubnuotexa [JOK

83 Honstite gymicuin https://m.edsci.ru/7f433c12
84 OO6nacTh onpesesieHnsl © MHOYKECTBO bubnuotexa [JOK

3HAYCHHI QYHKIIUU https://m.edsoo.ru/7f433d84
85 CrniocoOsb1 3amanust GyHKIMIA
86 I'padux GpyHKITIN
87 CaoiicTBa ()yHKITMHU, UX OTOOPaKEHHUE HA

rpaduke
88 Utenue u nocrpoeHue rpadukoB GyHKITUN
89 [Tpumepst rpadukoB yHKITHH,

OTPaKAIOIINUX PeaIbHBIE TPOLIECCHI
o | e

SABHCHMOCTH, 11X rpadiK https://m.edsoo.ru/7f434bbc
91 I'unepbona

bubmuoreka [JOK

%2 Punepbosa https://m.edsc])lo.ru/7f4343e2
%3 Ppaci gy y = x* }r?gggzlj/(;:zzziﬂﬁ/?mmsn
94 Oynkuuu Y =X2, y = X3, y = VX, y = [x[; bu6mmoreka [JOK

rpadudeckoe pereHne ypaBHeHU! U

https://m.edsoo.ru/7f434d38



https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38

CUCTEM ypaBHEHMI

[ToBTOpEHME OCHOBHBIX NOHATUN U

bu6mmoreka [IOK
95 Tul8 000 1
MeTOH?B KYPEOB / H & 1J1aCCOB, ODODIIEHIE https://m.edsoo.ru/7f4371aa
3HAaHUHU
bu6mmoreka [{OK
4! 1
% TOroBast KOHTPOJIbHAs paboTa https://m.edsoo.ru/7f434eb4
[ToBTOpEHNE OCHOBHBIX NOHATUN U
97 METOJIOB KypcoB 7 U 8 KJ1accoB, 00001IeHNE 1
3HAHUHI
0| e | 4
MCT B K B %1 K B HHU
Hv P . ’ - https://m.edso0.ru/7f43736¢
3HAaHUHU
0| e |
et ﬂvBKyp B /IS KIAccon, et https://m.edso0.ru/7f437510
3HAHUU
| |
MCT B K B nu KII B HU
Hv P ’ - https://m.edsoo.ru/7f4376b4
3HAHUHU
101 | woroncrcon 76 commeon, ofoGuens | 1 BuGmorexa LIOK
Hv P ’ - https://m.edsoo.ru/7f436b88
3HAaHUHU
102 | woromncrcon 76 commeon, ofoGuens | 1 Bumorexa LIOK
ﬂ“ P ’ H https://m.edsoo0.ru/7f437858
3HAHUHU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe I (poBbIe

Ne i/t Tema YpoKka KOHTpoJu,H],]e HpaKanecxne 05pa3OBaTeJH)HI)Ie
Beero padoTsI padoThbI pecypchl
PanmionansHbIe yncna, UppaluoHaIbHbIE
1 YHpclia, KOHCYHEBIC U OECKOHCUYHEIC 1
NECSITUUHBIE TPOOH
MHO0ecTBO JeHCTBUTENBLHEBIX UHCE;
2 JIIENCTBUTEILHBIE YHCIIA KaK OECKOHEYHbBIE 1
NECSITUYHBIE TPOOH
B3anmMHO 0JHO3HAYHOE COOTBETCTBHE
3 MEXTy MHOYKECTBOM JICHCTBUTEIHHBIX 1
YUCEeNl U MHOKECTBOM TOYEK KOOPJIMHATHOMN
NpAMOM
CpaBHEHHE NCUCTBUTENBHBIX YUCET,
4 apupMeTHIECKUE IEHCTBUSI C 1
JICUCTBUTEIbHBIMU YHCIAMU
5 [Tpubmmx€HHOE 3HAUYCHUE BEIIMYHHBI, 1
TOYHOCTbH MPUOIFKESHHS
6 OxpyriieHne uncen 1
7 OxpyriieHne uncen 1
3 [Ipuknaka v OLIEeHKa pe3yabTaTOB 1
BBIYMCIICHUIN
9 [Ipuknnaka 1 oLleHKa pe3yabTaTOB 1
BBIYHCIICHUH
10 JInneiiHoe ypaBHeHue. PellieHne ypaBHEHUN, 1 bubnuorex [JOK

CBOJISIIIIUXCS K TUHECHHBIM

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



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

JInneiiHoe ypaBHeHue. PelieHne ypaBHeHUN,

1 CBOJAILUXCA K JIMHEHHBIM
KBanparnoe ypaBHenue. Pemenue bubnuorexa [JOK
12 .
ypaBHEHHIA, CBOSIIMXCS K KBAJIPATHBIM https://m.edsoo.ru/7f43c542
KBanparnoe ypaBHenue. Pemenue bubnuorexa [JOK
13 N
ypaBHEHHIA, CBOISIIMXCS K KBAJIPATHBIM https://m.edsoo.ru/7f43c542
14 bukBanpaTHbie ypaBHEHUs bubmiorexa LIOK
https://m.edsoo.ru/7f43c3d0
15 bukBanpaTHbie ypaBHEHUS brbmiorexa LIOK
https://m.edsoo.ru/7f43c3d0
[Ipumeps! perieHust ypaBHEHU TPETbel U
16 YETBEPTOM CTENEHEN pa3IOKEHUEM Ha
MHOKHUTENHN
[Ipumepsl perieHns: ypaBHEHUM TPEThEH U
17 4eTBEPTOM CTETICHEH pa3sIoKEHUEM Ha
MHOKUTEIN
18 Pemenne npoOHO-paniOHATBEHBIX bu6moreka [IOK
ypaBHEHHI https://m.edsoo.ru/7f43c9b6
19 Pemenne npoOHO-paiOHATBHBIX bu6mmoreka [JOK
ypaBHEHHI https://m.edsoo.ru/7f43c9b6
20 Perienune TekcTOBBIX 3aau alreOpanyeckumM
METOJIOM
91 Pemienne TekcToBBIX 3ajau alreOpandeckumM
METOJIOM
29 Perienne TeKCTOBBIX 33au alreOpandeckumM
METOI0M
23 KonTtposnpHast paboTa o Teme "YpaBHEHUs C

OJIHOM nepeMeHHON"



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

24

VYpaBHeHHE ¢ ABYMsI IEPEMEHHBIMU U €r0
rpapux

bubnuoreka [IOK
https://m.edsoo.ru/7f43d0b4

25

VYpaBHeHHE ¢ ABYMsI IEPEMEHHBIMU U €r0
rpadux

bu6mmoreka [IOK
https://m.edsoo0.ru/7f43d0b4

26

Cucrema 1ByX JIMHEHHBIX YpaBHEHUH ¢
JBYMS IIEPEMEHHBIMU U €€ peleHne

27

Cucrema 1ByX JTUHEHHBIX YpaBHEHUH ¢
JBYMS IIEPEMEHHBIMU U €€ peleHne

28

Cucrema /1ByX JTUHEHHBIX YpaBHEHUH ¢
JBYMSI IIEPEMEHHBIMU U €€ peleHne

29

Cucrema 1ByX JINHEWHBIX YPAaBHEHHM C
JBYMSI IIEPEMEHHBIMU U €€ peleHne

30

Pemrenne cucrem IByX ypaBHEHUH, OJHO U3
KOTOPBIX JINHEHHOE, a APYroe — BTOPOU
CTCTICHH

bu6moreka [IOK
https://m.edso0.ru/7f43d23a

31

Pemenue cucteM aByX ypaBHEHUM, OJTHO U3
KOTOPBIX JINHEHHOE, a APYroe — BTOPOU
CTETeHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d55a

32

Pemenue cucrem AByX ypaBHEHUM, OJJHO U3
KOTOPBIX JITHEHHOE, a APYroe — BTOPOU
CTETIeHH

33

Pemenue cucreM AByX ypaBHEHHIA, OJTHO U3
KOTOPBIX JIMHEHHOE, a APYroe — BTOPOH
CTETeHH

34

I'paduueckas MHTEpIIpETALIUs CUCTEMBI
yYpaBHEHUH C IByMs NEpeMEHHBIMU

35

PernieHne TeKCTOBBIX 337124 alreOpandeckuM
crocooomM



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

Pemenue TekcTOBBIX 3a7a4 anredpandeckum

36
criocoOoM
37 KonTtponsHas padora o teme "Cucremsbl
ypaBHeHUi"
38 UmcnoBble HEPaBEHCTBA U MX CBOWCTBA
39 UmncnoBble HEPaBEHCTBA U X CBOWCTBA bubmiorexa LIOK
https://m.edsoo.ru/7f43ad5a
40 JluneliHble HEPABEHCTBA C OJTHOM bubnuotexa [JOK
MEPEMEHHOMN U UX PEIICHHE https://m.edsoo.ru/7f43af08
41 JIuneitnbie IjepaBeHCTBa C OJHOM bubnuorexa [JOK
MEPEMEHHOMN U UX peIIeHHE https://m.edsoo.ru/7f43af08
42 JIuneiinbie IjepaBeHCTBa C OJHOM bubnuorexa [JOK
MEPEMEHHOMN U UX peIIeHHE https://m.edsoo.ru/7f43af08
43 CucreMsl JH:IHefIHLIx HEpPABEHCTB C OJIHOM
MEPEeMEHHOM U UX pelIeHHe
m CucreMnl JH:IHefIHLIx HEPABEHCTB C OJTHOM
MEPEeMEHHOM U UX pelIeHHe
45 CucTeMbl TUHEUHBIX HEPABEHCTB C OJTHOM
MEPEeMEHHOM U UX pelIeHHe
46 KBanpaTHble HEpaBeHCTBA U UX PElLlICHUE bubmiorexa LIOK
https://m.edsoo.ru/7f43b098
47 KBanpaTHble HEpaBeHCTBA U UX PEILICHUE bubmorexa LIOK
https://m.edsoo.ru/7f43b21e
48 KBanpaTHble HEpaBeHCTBA U UX PEILlICHUE BHGH_HOTeKa LOK
https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HEpaBeHCTBA U UX PEIICHUE
50 KBanpaTHble HEpaBeHCTBA U UX PEIICHUE



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2

I'paduueckast MHTEpIIpETALIUS HEPABEHCTB U

bubnuoreka [IOK

>1 CHCTEM HEPABEHCTB C JABYMs IEPEMEHHBIMH https://m.edsoo.ru/7f43b098
59 I'paduueckas mHTEpIIpETAIUS HEPABEHCTB U
CHCTEM HEpPaBEHCTB C IBYMs IT€PEMEHHBIMU
53 KonTtposnsHas paboTa o teme
"HepaBencrsa"
54 KBanparuunas ¢pyskmus, e€ rpaduk u bubnuorexa [JOK
CBOMCTBA https://m.edsoo.ru/7f4396¢c6
55 KBanparuunas ¢pyskuus, e€ rpaduk u bubnuorexa [JOK
CBOICTBA https://m.edsoo.ru/7f439842
56 Ksanparuunas ¢pyskmus, e€ rpaduk u bubnuoreka [JOK
CBOICTBA https://m.edsoo.ru/7f4399b4
57 [Tapaboua, KOOpAMHATHI BEPLIMHBI bubnuoreka [IOK
mapaboJIbl, 0Ch CHMMETPHH 1TapaboJIbl https://m.edsoo.ru/7f439eb4
58 [Tapa6osa, KOOpIMHATHI BEPIITUHBI bubnuorexa [JOK
mapaboJIbl, 0Ch CHMMETPHH 1TapaboJIbl https://m.edsoo.ru/7f43a03a
59 [Tapa6osia, KOOpIMHATHI BEPIIMHBI bubnuoreka [JOK
mapaboJIbl, 0Ch CHMMETPHUH apaboJIbl https://m.edsoo.ru/7f43alac
60 [Tapa6osia, KOOpIMHATHI BEPIIHHBI bubnuoreka [JOK
apaboJIbl, 0Ch CHMMETPHUH apaboJIbl https://m.edsoo.ru/7f43a31e
61 [Tapabosia, KOOpIMHATHI BEPIIHHBI bubnuoreka [JOK
apaboJIbl, 0Ch CHMMETPUH 1TapaboJIbl https://m.edsoo.ru/7f43a526
62 [Tapaboua, KOOpAMHATHI BEPIIMHBI
napaboJibl, 0Ch CAMMETPHUH MapadoIbl
63 I'paduxu Gynxmmii: y = kx, y=kx + b,
y=K/X, y=x3, y=vX, y=|x|
64 I'paduxu Gynkmmii: y = kx, y=kx + b,

y=K/X, y=x3, y=VX, y=|X|



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526

I'paduxn Gynkmmii: y = kx, y=kx + b,

05 y=k/X, y=x3, y=vX, y=|X|
66 I'paduxm Gynxmmii: y = kx, y=kx + b,
y=k/X, y=x3, y=vX, y=|X|
67 I'padpuxm Gynxmmii: y = kx, y=kx + b,
y=k/X, y=x3, y=vX, y=|X|
68 I'paduku pynkumit: y =kx, y=kx +b,
y=k/X, y=x3, y=vX, y=|X|
" " bu6mmnoreka IIOK
69 KonTtponsHast padota o Teme "dyHKnun htts.//m.edsoo.ru/7f43abg4
70 TlousiTie 4YnCcIOBOM MOCIIENOBATEILHOCTH bubmorexa [IOK
https://m.edsoo.ru/7f43e6c6
3aaHne MoCIeI0BaTEIbHOCTH
71 peiyppeHTHoﬁ 2(Il)opMynofI u opmysoit N-ro Bubnuorexa LIOK
https://m.edsoo.ru/7f43ebda
YJieHa
Apubdmernueckas ¥ TeOMETpUUIECKast bubnuorexa [JOK
72
IPOrPECCUn https://m.edsoo.ru/7f43ed7e
73 ApubdmMernueckas ¥ TeOMETpUIECKas bubnuoreka [JOK
IPOrpeCCuu https://m.edsoo.ru/7f43f3b4
®opmyJibl N-TO YieHa apuPMeTuyecKoil u
74 reoieipnqecxoﬁ HpOFpIe)C((JII)/Iﬁ CYMMBI bubmmorexa LIOK
’ https://m.edsoo.ru/7f43f58a
MePBBIX N YWIECHOB
@opmysbl N-ro uieHa apuPMeTHIECKOn U
75 reOII:/[eZqueCKOﬁ nporplzcg/lﬁ CYMMBI bubmuorexa IOK
’ https://m.edsoo.ru/7f43ef2c
MEPBBIX N YWIECHOB
®opmynsl N-To ‘;IJ'IeHa apn(bwiemqecxon u BuGmmorexa OK
76 TeOMETPHUECKON MPOTPECCHid, CyMMBI

TIEPBBIX N YICHOB

https://m.edsoo.ru/7f43f0c6



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6

®opmynsl N-ro wieHa apuPpMeTHIECKOH U

7 reOMETPUUECKOU IIPOrPECCUi, CyMMBI bubmmorexa LIOK
https://m.edsoo.ru/7f43f72e
MEePBHIX N YICHOB
@opMysl N-TO WieHa apu(PMETHUECKON U
78 reollz/[ezpnqecxoﬁ Hporpic::ll)dﬁ, CYMMBI Bubmrotexa LIOK
https://m.edsoo.ru/7f43f8a0
MEePBHIX N YICHOB
N300pakeHue uieHoB apuPMeTHIeCKO 1
79 Tr€OMETPUYECKON MMPOrpeCCUil TOUKaMH Ha
KOOPJIMHATHOM MJIOCKOCTH
N300pakenue uieHoB apu@MeTHIecKoi 1
80 TeOMETPUIECKOH MPOTrpeccuii TOUKaMH Ha
KOOPJIMHATHOM MJIOCKOCTH
81 JInHENHBIN U SKCIOHEHIUAIBHBIA POCT
82 Cno>xHBIE TTPOIICHTHI bubmorexa HOK
https://m.edsoo.ru/7f43fe0e
83 Cno>xHBIC TIPOIICHTHI bubmorexa HOK
https://m.edsoo.ru/7f4401a6
84 KontponpHas padota o teme "HucioBsie bubnuoreka [JOK
MOCHENOBATENLHOCTH" https://m.edsoo0.ru/7f440418
[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIHS
85 3HAaHUM. 3aMuch, CpaBHEHUE, ACHCTBUS C
JCUCTBUTEIBHLIMA YHCIAMH, YHCIOBAS
npsmast
[ToBTOpEHME, 0000IIEHNE U CUCTEMATH3 AT
86 3HaHuM. [IpoLeHThI, OTHOILLIEHHUS,
MPONIOPLUHU
87 [ToBTOpEHue, 06001IeHNE U cCUCTeMaTU3alIUs

3HaHuil. OKpyrieHue, npudamKeHue,



https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8

OILICHKa

[ToBTOpEHUe, 0600IICHNE U CHCTEMAaTU3AIINS

bu6mmoreka [IOK

88 3HaHui. Perrenne TeKCTOBBIX 3a1a4
https://m.edsoo.ru/7f443b12
apu(METHIECKIM CIIOCOO0M
IToBTOpEenue, 0600IIEHNE U CHCTEMATH3AIINS
89 3HA "pPe €HHE TEKCTO 3aa bubmmorexa LHOK
HAHHWH. IMCHUEC TCKCTOBBIX Jad
https://m.edsoo.ru/7f443cd4
apu(pMeTHyeCcKuM crocooomM
IToBTOpEeHue, 0000IIEHNE U CHUCTEMATH3ALIHS
90 3HA "pPe €HHE TEKCTO 3aja brommorexa [HOK
HAHHWH. INMCHUEC TCKCTOBBIX q
a https://m.edsoo.ru/7f443fea
apumMeTHuyecKuM crocooom
IToBTOpenue, 0000IIEHNE U CUCTEMATU3ALIHS
91 3Ha “pH €00 ascl)u aHue aareOpanyec ) Bubnmorexa [IOK
HAHUH. BAaHU NYCCKUX
Iz P p https://m.edsoo.ru/7f4441ca
BBIpa)KeHI/II/I, JIOHYCTI/IMI)Ie 3HAYCHU
IToBTOpEHHE, 0000ICHIE U CHCTEMATHU3ALIM
92 3Ha “pH €00 213(1)Il aHue aaredpanyec h Bu6mmorexa [IOK
HaHWH. BaHUE ajr MYECKUX
Iz P P https://m.edsoo.ru/7f444364
BBIPOKEHUH, TOTTYCTHMbBIC 3HAYCHUS
IToBTOpEHHE, 0000IICHNE U CHCTEMATH3alA
93 P Mbeob Hl . 6 . . bu6mmoreka [JOK
3HAHHMH. 00pa3oBaHue aareOpandecKux
Iz P p https://m.edsoo.ru/7f4446f2
BBIPOKEHUH, TOTYCTHMbIC 3HAYCHUS
IToBTOpEeHHnE, 0000IICHNE U CHCTEMATH3aLN
94 P beob B 5 . bu6mmoreka [JOK
3Hanuii. [IpeoOpaszoBanue ajredpanyecKux
13 P P https://m.edsoo.ru/7f444a94
BBIPXKCHUH, TOMTYCTUMbBIC 3HAYCHUS
IToBTOopenue, 0000IEHNE U CHCTEMATH3 AL
95 P o . . B bubnuoreka [JOK
3HAHHMH. KI[MU: TIOCTPOEHHE, CBOMCTBA
YHIH . p https://m.edsoo.ru/7f444c56
W3YUYEHHBIX ()YHKIIHIA
IToBTOpEeHHne, 0000IIIEHNE U CHCTEMATH3AIINAS
P . . N bubmuoreka [JOK
96 3HaHUi. OYHKIIUU: TOCTPOCHHE, CBOMCTBA

U3YUYEHHBIX (QYHKIMH

https://m.edsoo.ru/7f444f44



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44

[ToBTOpEHue, 0600IICHNE U CHCTEMAaTU3AIIS

bubnuoreka [IOK

97 in. O : , 7 1
SHATIHL TOYRIIUHT HUOCTp octiie, crouetsa https://m.edsoo.ru/7f44516a
W3YYEHHBIX (DYHKIIHNA
IToBTOpEenue, 0600IIEHNE U CHCTEMA
98 3Ha]iITI/H711) ;I)H K I/II/I'HIIIOI({:I;I OHeHEeTcll\adO;Izzznﬂ 1 bubmmorexa HOK
- YR TocTp ’ https://m.edso0.ru/7f4452e6
M3YYEHHBIX (DYHKIIHHA
IT , 0000
99 swanwii Tpadmaccxoe pemenmie ypaprermii | 1 Bubmiorera LIOK
P p P https://m.edsoo.ru/7f445516
M UX CUCTEM
[ToBTOpEeHME, 0600IIIEHNE U CUCTEMATH3AIIHS
100 3HaHui. [ paduaeckoe pemenne ypaBHEHUH 1
M UX CUCTEM
101 Htorosas koHTpoJbHAs paboTa 1
102 O0001IeHNEe U CUCTEMATU3ALNS 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102



https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

YYEBHO-METOJUYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O NTIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYEHUKA

1. Marematuka. Anrebpa: 7 knacc: ba3zoBsriii ypoBens: yuebnux/ KO.H. Maxkaperues, H.I'.
Munmrok, K., Hemkos; noa.pen. C.A. TensikoBckoro.-16 u3n., crep. Mocksa:
[Ipocsemenue, 2024

2. Anrebpa, 8 ximace/ Mep3msik A.T'., TTononckuii B.b., Slkup M.C.; moa pegakiueit
[onmonsckoro B.E., O0mecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO M31aTeNbCKUI TICHTP
«BEHTAHA-I'PA®»; Axunonepsoe o6mectBo «M3narenberso «IIpocsemienne»

3. Aunrebpa, 9 kimacce/ Mepansik A.T'., [lonmonckuit B.b., SAxup M.C.; non penakiueit
[Toponsckoro B.E., O01iecTBO ¢ orpaHMYe€HHON OTBETCTBEHHOCTHIO M3naTenbckuii neHTp
«BEHTAHA-I'PA®»; AkunonepHoe obmectso «M3narenscrBo «lIpocserienne»

4. Maremaruka. AnreOpa: 8-i kiacc: 6a30BbIi ypoBeHb: yueOHUK, 8 kiacc/ MakaperueB FO.H.,
Munmiok H.I'., Hemkos K.W. u npyrue; nox pen. Tenskockoro C.A., AKIMOHEpHOE
obmectBo «M3natenbcTBo «IIpocBemnieHuey

5. Maremaruka. Anrebpa: 9-if kiacc: 6a30BbI ypoBeHB: yueOHUK, 9 kinacc/ Makaperues FO.H.,
Munmiok H.I'., HemkoB K.W. u npyrue; nox pen. Tensikockoro C.A., AKIMOHEpHOE
obmectBo «M3natenbcTBo «IIpocBemnieHuey

METOJAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA
Anrebpa: 7 knmacc: metoanueckoe nmocooue / E. B. byniko, A. I'. Mepsnsk, B. b. Ilomouckuii, M. C.
Axup. — M.: Benrana-I'pad, 2020.

HUDPPOBBIE ObPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU
HUHTEPHET
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f435648



https://m.edsoo.ru/7f435648

KOHTPOJIBHO-U3MEPUTEJIBHBIE MATEPUAJIbBI

7 kjacce
KounrtpoJabHas padora no teme Nel «PanuonajibHble YHCIA)

Bapuanrt Ne 1

(.5, 3]
| 1_+_|*24
1. Halimure 3Ha49enne BeIpaxkenus: a) 7,3 * 2,6 + 4,8 6) | 6 5

2. Beruucnure: a) 34 — 53 + (-4)2 6) (22)3 *25: 28

3. Kakue u3 uncen 41640, 82635, 5031, 3870, 32472 gensarcs Ha:
a)Ha2uHa3;0)Ha6umHA9;B)Ha 4 uHAS.

4. B nmakere 0110 935 1 kpynbl. U3pacxomoBanu 9/17 »toii kpymbl. CKOIBKO KPYITBI OCTANIOCh B MaKkeTe?

5. B 6enzobake Obut0 38 11 6eH3uHA. B mepBbIit 1eHb myTH ObL10 H3pacxoaoBaHo 20% OeH3uHa, a BO
BTOpOit — 40% ocratka. CKOIBKO JIUTPOB OCH3MHA OCTANIOCH B OeH300ake uepe3 2 Jyaca myTu?

Bapuant Ne 2

||15_+1

1. Haiimure 3Ha4enne BEIpaKeHus: a) 5,4 * 5,5 + 3,7 6) 24 * | 6 5
2. Beruuciure: a) 63 — 73 + (-2)4 6) (32)3 *35: 38

3. Kakue u3 uncen 82635, 5013, 3870, 32472, 41640 nensarcs Ha:
a)Ha2uHa3;0)Ha6MHA9;B)Ha4 uHAS.

4. B xuure 0b110 425 crpanutl. JIuna npountana 5/17 Bcelt kauru. CKOJIBKO CTPaHUI] OCTAIOCh
npoyutath Jlune?

5. Kyptka crouna 4600 py0. B xonue 3umsl e€ ynenunu Ha 30%. Crienyronieil 0CEHbIO LIeHY MOBBICHIN
Ha 35%. CKoJbKO Tenepb CTOUT KypTKa?

KonrpoJsbHas padora Ne2 " AnredOpanyeckue BbIpaxeHus'

Bapuanr 1
1. Haiitu 3Ha4eHUE BBIPAXKCHMS:

py 89-L5. (Q+Ej_ 5
2,4 8 12

.4_8,

3) 13> +(3,25—11 : 2,01].
4 3

2. Haiitu 3HaueHue anreOpanyecKoro
BBIPKEHUS:

5 5
1) 3a-6b a=—,b=—.
) e T

Bapuanr 2
1. Haiitu 3HaueHUE BBIpAXKEHUS:

1) 6,9+4,1; 2)(E+E)E;
0,2 11 10) 15

3) 15z + (5,6 —11 . 4,48).
5 7

2. Haiitu 3HaueHne anreOpanyecKkoro

BLIan(eHI/ISI:
7 5
1) 2a+8b a=—,b=—.
) P e=g T



2) 25(a+b) npu a=-39,b=61. 2) 35(a—-b) npu a=2,7,b=-93.
KonTpoabHnas padora Ne3 "JIuneiinble ypaBHeHus"

Bapmunant 1

1. PemuTe ypaBHeHUe:
1)9x - T7=6x+ 14; 2) 3(4 - 2x) + 6 =-2x + 4.

2. B ongsoM mMemKe 6110 B 3 pasa Oosiblne MyKH, YeM B Ipy-
rom. Korza us nmepBoro Memika B3siid 4 KI MyKH, a BO BTO-
poii moGaBHMJIM 2 KI, TO B MENIKaxX MYKH CTaJI0 IIOPOBHY.
CKOJIBKO KMJIOPAMMOB MYKH OBLIO B KaK/I0OM MEIIKe CHa-
qaya?

3. PemuTe ypaBHeHUe:

1) (12y + 18)(1,6 - 0,2y) = 0;
2)4(2x—-1) - 3x=5x - 4.

4. Tlepsoii 6puraze Hazno 66110 oTpeMOHTHPOBaTE 180 M 10pO-
ru, a Bropon — 160 m. IlepBas Gpuraza peMOHTHPOBaJIA
exxenaesHo 40 M goporu, a Bropas — 25 M. Yepes CKOJIb-
KO aHeil mepBo# OGpuraze ocraHeTCd OTPEMOHTHDOBATH
B 3 pasa MeHbIIe MEeTPOB JOPOTH, YeM BTOpPOi?

5. IIpm xKaxkoM 3HaueHUH a ypaBHeHHe (2 + a)x = 10:

1) umeeT KOpeHb, PABHBIN 5
2) He UMeeT KOpHe#?

Bapuant 2
1. Pemure ypasHeHuUe:
1)11x-9=4x+19; 2) Tx - 5(2x + 1) = 5x + 15.
2. B ogaoM Memke 6b110 B 4 pasa Goabiue caxapa, 4eM B Apy-

rom. Korza ua nepsoro memka Baaam 10 kr caxapa, a Bo
BTOPOM JOCHINIAJH 9 KI', TO B MEIIKaxX caxapa CTaJo NOpoB-
Hy. CKOJIBKO KMIOrpaMMOB caxapa Ob110 B KaXX0M MemKe
cHavasa?

3. Pemmure ypasHenue:
1) (14y + 21)(1,8 - 0,3y) = 0;
2)2(4x+1)-x=Tx+ 3.

4. B ogrom koHTeliHepe 6bi10 200 kr s6s0K, a4 B ApYyrom —
120 xr. U3 nepBoro KoHTeiiHepa Opaju eXeJHEBHO IO
30 kr, a u3 Broporo — no 25 Kr. Yepea CKOJBLKO AHEl
B NIePBOM KOHTelHepe ocraHercs B 4 pasa Goabme 16710k,
4YeM BO BTOpoM?

5. Ilpn kakom 3HaveHHuH @ ypaBHeHuMe (@ — 3)x = 8:
1) nmeer KopeHb, paBHBINH 4;
2) He nuMeeT KOpHeN?



KonTtpoabnas padora Ned4 ""Koopaunartsel u rpapuku. ®yHkouun'

Bapuanr 1

dyEKnus 3agasa opmynoi y = —2x + 7. Onpegenure:
1) 3HaueHMe QYHKIMH, €CJIM 3HAUEHHE apryMeHTa paBHO 6;
2) 3HaYeHMe apryMeHTa, IPH KOTOPOM 3HadYeHHe (hyHKOUH
paBHO —9;
3) npoxoxut au rpaduK pyHKIUH yeped ToUuky A (—4; 15).
IMocTpoiite rpadux pyurmuu y = 3x — 2. [Toaesysacs rpa-
dukom, HaWANTE:
1) sHauenue GQYHKOUH, €CJIM 3HAUEHHUE apI'yMeHTa PaBHO 2;
2) 3HaYeHUe apryMeHTa, IPU KOTOPOM 3HaueHUe QYHKO NN
paBHO —5.
He BBINOJHAA NOCTPOEHUS, HAWAHTE KOOPAMHATHI TOYEK
nepeceyeHus rpadbuka pyaskuum y = 0,5x — 3 ¢ ocaMH KO-
OpAMHAT.
Ilpu xakom 3HaueHum 2 rpadux GyHKDuM ¥ = kx — 6 npo-
xoauT dyepes Touky A (—2; 20)?
ITocTpoiiTe rpaduk pyHKIHNA:
—-2x,ecan x < 2,
Y =1-4,ecnnx > 2.

Bapuant 2

dyeknusa 3agasa Gopmystoi y = 8x — 3. Onpeapennre:
1) 3HaueHue QYHKIUH, €CJIM 3HAUEHHEe apryMeHTa paBHO 2;
2) 3HaYeHHe apryMeHTa, IIPU KOTOPOM 3Ha4YeHHe PYHKIUU
paBHO —19;
3) npoxozut s rpaduk GyHKIUA depe3 TOURY B (—2; -13).
IMocrpoiiTe rpaduk GyHrmun y = —2x + 5. Iloas3ysace rpa-
dukomM, HaWAHUTe:
1) smavenue GHYHKIUH, eCJIM 3HAYEHUE apIyMeHTa PaABHO 2;
2) sHaueHHWe apryMeHTa, IPA KOTOPOM 3HadYeHue QyHKIHU
paBHO —1.
He BBINOJMHASA [OCTPOEHHA, HauTe KOOPAHMHATHI TOYEK
nepecedenus rpadpura pysxknun y =—0,8x + 4 ¢ ocaAMHU KO-
OpAHMHAT.
IIpu KaxoM 3HauyeHHH k rpaduK QyHKOUHU Y = kx — 4 npo-
xoauT yepes Touky B (14; -32)?
ITocTpoiiTe rpaduK QyHKIIMHU:
-2,ecnu x < —4,
= {0,5x, ecau x = —4.



KonTpoabHnas padora NeS Utorosas

Bapuanr 1

Tema. O606wWeHUe H cUcCTEMATU3ALUA
3HaHHWM yYawWnUxca

1.  VYopocrure Buipamenne (4x — 3y)? — (2x + y)(3x — 5y).

2. PaanoxuTe HA MHOMKHUTENH:
1) 25x3y2% — dxyt; 2) 45 — 30a + ba?.

3. TI'padux bysxnuu y = kx + b mepecekaeT 0CH KOODZHHAT
B Toukax A (0; 4) u B (-2; 0). Ha#iaure anauenns & u b.

4x + y = -10,

ox -2y = -19.

5. Haiiaure ueThipe HOCJ€J0BATENbHBIX HATYPAJILHEIX YHCIA
TaKHX, YTO IPOM3BEJEeHHEe TPEThEro U YeTBEPTOro M3 3TUX

yuces Ha 34 Gosble MPOU3BEAEHNA IEPBOr0 U BTOPOrO.
6. Pemmwure ypasaenue x2 + y2 + 10x + 6y + 34 = 0.

4. Pemure cucreMy ypaBHeHMI {

Bapmuanr 2

1.  Vaopocrure Bripaxkenue (7Ta + 2b)? — (3a — b)(4a + 5b).
2. PasznoxuTre Ha MHOXKHTENN:

1) 36m?n® — 49m*n; 2) 50 + 20x + 2x2.
3. Ipadur dysxknun y = kx + b nepecekaer ocu KoopAMHAT
B Toukax A (2; 0) u B (0; —4). Ha#inure snavernus k u b,

3x-y =17,

2x+3y =-T.

5. Haiigure geTsipe mocjefoBaTeIbHBIX HATYPaJIbHBIX YHCJA
TAKHX, YTO NPOM3BEJEHHE BTOPOrO U 4YeTBEPTOr0 M3 3THX
quces Ha 31 GoJbIIe IPOU3BEJeHUA IEPBOI'0 U TPETHEro.

6. Pemmure ypasHenue x° + y® — 8x + 12y + 52 = 0.

4. Pemwure cucTeMy ypaBHeHHU N {

8 kiaacc

KounTtpoJsbHas padora Nel «Anredpanyeckue apoomw»

Bapuanr 1
. —3x2
1. Haitnute 3HaueHUE BBIPAKEHUS Tty npu x = —2, y=0,8
6 2
2. Cokparure npo0n
p Ap 7a—a?
o 3 4a—-4b
3. Bemmonaure geiictBust — — +

a-b  a?-2ab+b?

m8n>
4. YpocTuTe BHIpAKEHHE ——: (2m3n?)?

5.,,—12

5. Hpe,[[CTaBLTC BBIPAKCHUC B BUIC CTCIICHU C OCHOBAHUEM Y H HaliIuTe €ro 3HaueHHue

y—S

2
npuy =

a?-b2  a+b

a’+b? a—b) . 2ab
) a+b

6. VYnpocTure BeIpakeHHE (



Bapmuanr 2

3
o X
1. Haiinure 3Hauenue BelpakeHuss —— npu x = — 2, y=0,4
x=y

3ab*

2. Cokpatute 1po0b Toa552

. 1 6

3. BoinonHuTe aeifictBusd — —
c-3 c“—9
m?\? 2m*
4. YnpocTture BeIpakeHue |— ) 1=
n n

-8.,,—2

5. IIpeacraBbTe BbIpaKEHUE B BUJIE CTEIICHH C OCHOBAHUEM Y W HAUAUTE €ro 3HAYEHUE

y—7

1
mnpuy ==§

a2+2) 1-2a+a?

6. YpocTuTe BolpaykeHue (a - 1

a-1

KonTpoabHnas padora Ne2 «KBagpaTabie kopHu. CreneHb»

Bapmuanr 1
I. Beramermn: ) 0,4V1600;  6) V0,49 *900; B) V6? * 72,
2. Ympoctn: a) a~**a%; 6)a>: a"* B)(a?)>.
3. Beruncmn: a) V160 - V40 - % 6) V500 - 3125 + 480,
4. Viopoctu: a)0,3-a”’ -b%-9a*-b7°.
3—8 . 3—10 1 2
5. Beramemn: a) ——-—; 6) 97+ 6"
6. Yrpoctu: a) (3v/5 +4)?; 6) (V3 —5) (2V3 +5);  B) (/490 - V90) - V10.
Bapuant 2
1. Beruucmu:  a) 0,8v6400; 0) V0,49 *900; B) V52 x84
2. Vopoctu: a) a > *a3; 6)a>:a® B)@l)?3.
3. Boruncn:  a) V20 - /80 - \/i?, 6) V300 - 3v/27 - 5v/48.
4. Vopoctu: a)0,7-a~® -b~>-7a’- b*
4_—8 _4_—10 1 2
5. Beruuciu: a) pETI 0) 6+ 37
6. Vipoctu: a) (/7 +3)%; 6) (4V2-7) (42 +7); B)(27-3) V3.

KonTpoabsHnas pabora Ne3 “KBagpaTHbie ypaBHeHus1”

Bapuanr 1
1. Pemuts KBajipaTHbIC YpaBHEHHUS:
1) 25x%=16; 3) 15x% +11x + 2 =0;
2) 7x*-3x=0; 4) 3x?> —11x + 15 =0.

2. Pa3i0XuTh Ha MHOKHUTEH KBAAPATHBINA TPEXUJICH:
1) x*+17x—18; 2) 5x2—13x — 6.



3. Opna cTopoHa KOMHATHI Ha 2 M Oosblie apyroid. HalTH 1IMHBI CTOPOH, €CiH TUIOIIa b KOMHATHI 8

M2,

4. Typuct npomisll Ha Oaiinapke 15 kM IpoTUB TeueHus: peku U 14 kM 110 €€ Te4eHu1o, 3aTpaTuB Ha
BCE MyTEUIECTBUE CTOJIBKO K€ BPEMEHH, CKOJIBKO €MY IMOHa100MI0Ch Obl, YTOOBI TPOTUIBITH B
crostyeii Bosie 30 kM. Haiftu coOcTBEHHYIO CKOPOCTh OaliIapKH, €CIIM CKOPOCTh TEUCHHS PeKH |

KM/4.
Bapuanr 2
1. Pemmth KBagpaTHBIC YPAaBHCHHUS:
1) 81x?=49; 3) 6x2 +7x -3 =0;
2) 5x%+2x=0; 4) 5x* — 10x + 17 =0.

2. Pa3noxuTh Ha MHOXKUTENN KBAJPATHBIN TPEXUICH:
1) x*-20x-21; 2) 3x? +x —10.

3. Ilnomams MPSMOYTOIBLHOTO ydacTKa 3eMiI cocTapiseT 720 m2. HaiiTn 1nuHy U IUpUHY ydacTka,
€CJIM IMpUHA Ha 16 M MEHbIIE JUTHHBI.

4. Jloaka nporuibuia 21 KM MO TEYEHHIO PEKU U 6 KM ITPOTHUB TEYEHHUS 3a TO K€ BPEMs, KaKoe
MOHA00UIIOCH OBI TUIOTY, YTOOBI IPOTLIBITH 10 KM. 3Has1, YTO CKOPOCTH JIOJKU B CTOSTYEH BOJIE
paBHA 5 KM/4, HAWTH CKOPOCTh TCUEHUS PEKH.

KonTpoabHast padora Ne4 «HepaBencrBa. CucreMbl ypaBHeHH D)

Bapuant 1

1. Peminte HepaBeHCTBO:
a) $x>2; 6) 2-7x>0; B) 6(y—1,5)-3,4>4y-2,4.

2. Pemure cucreMy HepaBeHCTB:
a) [4x-10>10, 6) [1,4+x>1,5,
3x-5>1; 5-2x>2.

3. Pemure cucremy ypaBHEHHMIA:

X—y=2 X2 —y?=8
a) 9 y =e

2X+y =7 X—-y=4
Bapuanr 2

1. PemuTe HepaBeHCTRBO:
a) %x‘:’ 1; 6) 1-6x>0; B) 5(y—1,4)-6<4y-1,5.
2, Pemute cucTeMy HepPaBeHCTB:

a) [3x-9<0, 6) [156-x<14,
bx+2>0; 4-2x<b.

3. Pemmte cucreMy ypaBHEHUI:



X :4 2 _ 2:
a){;+y ; 6){X y 6.
X“=2y=0 X+y=3

KontpoabHas pabora NeS Utorosas
Bapuanr 1

1) Beruucmuts 4710 - (43)4,

38.3—9
2) Berunciaute .
3-5
a?+2a+1
3) Coxkparuth ApoObH 2.1 U Haiith e€ 3Hadenue npu a = 0,5.
1 1 3
4) YupocTHTbh BhIpakeHHE — ' T_, Y HAWTH ero 3Ha4YCHHEC MpH X = —3.
X4 X

1) -9, 2)9; 3)—%; 4)§.

5) Beruuciuth (\/7 — \/g) (\/7 + \/g)
6) Borumciuts V48 — V27 —+/3
1) 0; 2)V18; 3)v24; 4)2v3.

7) KakoMy IpOMEXYTKY IpHHAIEKHT ancio 77
1) [6;7], 2)[7;8], 3)[8;9], 4)[9;10]?

8) Pemuts ypaBHeHue x2 — 16 = 0.

9) HaiiTu TMCKPMMHMHAHT KBaJpaTHOTO ypaBHeHHs 3X — X% + 10 = 0.

10) Pemnts ypaBHenue 4x? — 7x + 3 = 0. Ecnu KopHEl HECKOJIBKO, HANTH MX MPOM3BEICHUE
1) -0,75; 2)0,5; 3)0,75; 4)HeT KOpHEH.

11) Pemnts ypaBHenue 3x? + 8x — 11 = 0. B oTBeTe yka3aTh 60JIbLINI KOPEHb.

12) YcraHoBHTH COOTBETCTBHE MEXIY rpadukamMu GpyHKIUH U popMyIamMu, KOTOPBIE UX 3a/af0T.
A l\ ¥ B ¥ B ¥

\ ||/ |

) y=x, 2y=3, Yy=vk, Hy="-.

X
Omeem ykasamo 6 6ude nociedosamenvHocmu yugp 6e3 npobenos u 3ansameix 6 yKkasanHoM nopsoxe.

A|b|B

13) Pa310%uTh MHOTOUNIEH X? + 4X — 5 Ha MHOKHUTEIIH.
x%2—7x+12

14) HaiiTi 3Ha4eHHNE BBIPAKCHUS 3
X—

npu X = —4.



Bapmuanr 2

1) Beruucmuts 78 - (72)73,

4-10.46
2) Beruucaute ————
47
x?-1 . .
3) Coxpartuth 1po0b ————— ¥ HaiiTH €€ 3Ha4YeHNUE IpU X = —3.
X“+2x+1
1 1 3
4) YupocTHTh BhIpaKeHUE ~—_5 ' T3 ¥ HAiiTH ero 3HaucHue npu a = 2.
a a

12, 2)2; 3)4; 4)5
5) Berauciuth (\/g — \/f) (\/g + \/E)

6) Boruuciuts V18 — /32 —/72
1)0; 2)1; 3V2; 4)-7V2
7) KakoMy NpOMEXYTKY MPUHAIEKUT 9ucio V56
nie;71, 2)[7;81,  3)[8;91, 4)[9;10]?
8) PemmTs ypaBHeHue x2 — 36 = 0.
9) HaiiTu IMCKPMMHMHAHT KBaJPaTHOTO ypaBHeHHs 5 — X2 — 4x = 0.

10) Pemnts ypaBHenue 2x? — 7x + 5 = 0. Ecnu kopHell HECKOJIBKO, HANTH MX MPOM3BEICHUE
1)-2; 2)25; 3)-3,5; 4)HeT KOpHEH.

11) Pemnts ypaBHenune 3x2 — 7x + 4 = 0. B oTBeTe yka3aTh MEHBIIMI KOPEHb.

12) YcTaHOBHUTD COOTBETCTBUE MEKIY TpaduramMu GYHKITHN 1 GOpMyIaMu, KOTOPBIE HX 3aaf0T.
Al \ ¥ B ¥ B ¥

\ |/ |

L~
1 1 — - =
1
o[ 1 T - ! ! =
1 X
=
/"
2 X 2
Dy=vx, 2Jy=—-., 3y=7, 4y=x"
Omeem ykasamo 6 6ude nociedosamenvHocmu yugp 6e3 npooenos u 3ansameix 6 yKkasanHoM nopsoxe.
A|B|B
13) Paznoxuthb MHOTOYIEH X% + X — 6 Ha MHOKHUTEJIH.
. x2—5x—14
14) HaiiTi 3Ha4eHHNE BBIPAXECHUS —————— TpU X = —5.

X+2



OTBeTBI HTOr0BOI KOHTPOJILHOH PadoThI

Ne Bapuanr 1 Bapuant 2
1 16 49
2 81 64
3 -3 -2
4 9 3
5 2 3
6 1 4
7 3 2
8 -4, 4 -6; 6
9 49 36
10 3 2
11 1 1
12 142 423
13 (x-1)(xt5) (x+3)(x-2)
14 -8 -12
Kpurepuu ouenok: «5» 13 - 14 6amios
«4» 9 -12 6amnos
«3» 5 -8 bammon

«2» MeHee 5 0ayIoB

9 kJjacc

KonTpoabHast padora Nel «YpaBHeHHsI ¢ OTHOM MepeMeHHOID)
Bapuant 1

1. Pemmure ypaBHenue. Ecnu ypaBHeHre nMeeT 0ojiee OJHOTO KOPHS, B OTBET 3alMIIIUTE MEHBIITUN
U3 KOpHEH:
a)—9+x=3x-7; 0) 4x° — 3x+7=2x% +x+7.

2. PemmuTte ypaBHEHUE.

a)x3 — 81x = 0; 6) 4x> — x>+ 36-9x =0;

3. Pemute OukBagpaTHOE ypaBHEHUE:
a) x* +6x2 - 27=0;

4.Pemure n1poOHOE panioHaIbHOE YpaBHEHUE:

a) i +ﬂ: 5;
x-1 x+1

5. JIBa BenocureancTa OAHOBPEMEHHO OTHPABIAIOTCA B 60-KuaomMeTpoBblii mpooer. Ilepblit ener
co ckopocThio Ha 10 kM/4 GoJibIlIel, yeM BTOpOi, U MpUOBIBaeT K (UHHUIIY Ha 3 yaca paHblle
BTOporo. Haiiiute ckopocTh BeIOCHIEUCTA, IPUILIEAIETO K (PUHUIILY BTOPBIM.



Bapmuanr 2

1. Pemmure ypaBuenue. Eciu ypaBHeHHE nMeeT 6ojiee 0THOTO KOPHS, B OTBET 3aMUIINTE MEHBIIUN
U3 KOPHEW:
a)7+8x=-2x-75; 6) (x-1)(x+1)=2(x*-3).

2. PemuTe ypaBHEHHE.
a) x> — 64x = 0; 6) 16x° —32x> —x +2=0.

3. Pemute OukBaspaTHO€ ypaBHEHHE:
a) 5x* +7x% - 12 =0;

4. PemmTe 1poOHOE palioHATEHOE YPaBHEHUE:

pas B o4
x-3 x

5. JIBa aBTOMOOMJIS BBIEKAOT OJTHOBPEMEHHO U3 OJHOTO ropoja B Apyroid. CKOpOCTh OJHOTO Ha
10 km/a GoJIBIIIE CKOPOCTH BTOPOTO, TOITOMY OH IpHexai Ha | yac panpme. Haiftu ckopocTh
MEPBOTO U BTOPOTO aBTOMOOMIICH, €CITM pacCTOSTHUE MEXK Ty Topofaamu 50 kM

KonTtpoJubHas padora Ne2 «Cucremsbl ypaBHeHU»
Bapuant 1

_2x+y=17,
1°. Pemnte cucreMy ypaBHCHUH 4
X —y=1.
2°. TlepuMeTp IPAMOYTONBHMKA paBeH 28 M, a ero miomans pasHa 40 M2, Haiigure CTOpOHBI
MPSIMOYTOJIbHHKA.
3. He BBHIIONHSA MOCTPOEHHSA, HAHANTE KOOPAMHATHI TOYEK MepecedeHHs mapabonmsl y=x° +4 u

npsiMort x+ y =6.

2y —x =1,

4. Pemnre cucreMy ypaBHEHUH 4

x? —xy—y?=29.

Bapuant 2
o . | x=3y=2,
1°. Pemre cucreMy ypaBHeHui
xy+Yy=06.
2°. OgHa W3 CTOPOH MPSIMOYrojibHMKAa Ha 2 cM Oousblie Jpyroil ctopoHsl. Hailaure cTOpOHBI
IPAMOYTOJILHUKA, €CJIH €ro IUIoNIaab paBHa 120cM?.
3. He BBINONHSAS NOCTPOEHHS, HAMUTE KOOPAMHATH TOUEK MepecedeHus OKpyKHOCTH x° + 1> =10 u

npsMoit x+2y =5.

y—3x=1

4. Pewmnre cucteMy ypaBHEHUH <

x? —=2xy+y* =0.



KonTpoabHnas padora Ned « @yHKIHN»
Bapmuanr 1
1°. Iocrpoiite rpaduk Gpynkiuu y = x° —6x + 5. Haiizute ¢ moMompio rpaduxa:
a) 3Hauenue y npu x = 0,5;
0) 3HaYEHUS X, IPU KOTOPHIX ¥ = —1;
B) HyJIM (YHKIWH; IIPOMEKYTKH, B KOTOPBIX Y > 0 1 B KOTOPHIX Y < 0;
I') IPOMEXYTOK, Ha KOTOPOM (DYHKIIHSI BO3PACTaET.

2°. HaiifuTe HanMenbIee 3HaYeHne GYHKIUH Y =x° —8x+7 .

3. Haitaure o6macts 3Hauennii pyrkmmn y = x° —6x —13, re x € [— 2;7].
1.
4. He BBINONHSSA IOCTPOECHUS, ONIPENIEIINTE, IIEpEeCceKaroTCs Jiu napadosa y = 2 x° unpsamas y =5x-16.

Ecau Touku NnepeceUcHus CymeCTBYyrOT, TO HﬁﬁI{I/ITG X KOOPpAWHATHI.

Bapmuanr 2

1°. TlocTpoiite rpaduk Gynximu y = x> —8x +13. Haiinure ¢ momosio rpaduka:
a) 3HaueHue y nmpu x = 1,5;
0) 3HAYCHUS X, TIPU KOTOPBIX ) = 2;
B) HyJI1 (PYHKIIMH; TPOMEXKYTKH, B KOTOPBIX Y > 0 1 B KOTOPHIX Y < 0;
T') MPOMEXYTOK, Ha KOTOPOM (PyHKIIHs yOBIBaET.

2°. Haitnure HanGonpiee 3HaUeHne QyHKIHN Y = —x° +6x —4 .

3. Haitnure o6sacTh 3HaYCHUHN QYHKIIUU y = x> —4x-7,rne x € [— 1;5].
1,
4. He BBINOIHSISA IOCTPOCHUS, OIIPEIICITUTE, TICPECCKAIOTCS JIH Iapadona y = £ x“ unpsamas y=20-3x.

Ecnau Touxkn NEpECCUCHUs CYIIECTBYIOT, TO Haﬁ,[[HTe HX KOOPAWHATHI.

KonTpoabHasi padora Ne4 "YucsioBbie nocjie0BaTeJbHOCTH"
Bapuant 1

1. Haiiqure dYeThIpHAALATHIA WICH W CyMMY JBAJIAaTH HEPBBIX YIEHOB apu(pMETHYECKON MPOrpeccHr
(an),ecmiay =2 u a, = 5.

2. HaiiiuTe msTBIA 4WieH ¥ CyMMY YeTBIPEX MEPBBIX WICHOB reoMeTpuueckoit mporpeccuu ( bn),
1
ecnu by = 27, a3HaMeHaTenb q = 3

3. Haiigure cymmy OeckOHEUYHOHM reomeTrpuueckoil mporpeccuu 28, —14,7, ....

4. Haiinute HOMep wieHa apumMeTndeckoil mporpeccun (@n), pasuoro 7,3, ecnu a; = 10,3, a
pasHocTh nporpeccun d =-0, 5.

5. Kakue nBa uncia Haio BCTaBUTh MEXKY UuciaaMu 2 u —54,

yTOOBI OHH BMECTE C JaHHBIMH YHUCJIaMHU o6pa3013am/1 reoOMETPpHUYCCKYIO HpOFpCCCI/IIO?



Bapmuanr 2
1. Haiigure mecTHAIIATHINA YWICH U CYMMY TPUALATH MEPBBIX
YJIEHOB apu(MeTHIecKoii mporpeccun ( an),eciu a, =10 wu a,=6.
2. HaiiguTe mecToii WieH U CyMMY IISITH NIEPBBIX WICHOB reoMerpuyeckoit mporpeccuu (bn ), by = —64, a

1
3HAMEHATeNb q = .

3. Haiinure cymmy OECKOHEUHOH TeoMeTpuueckoi mporpeccun —125, 25, -5, ...

4. Haiigure HOMep wieHa apudMeTHdecKoi mporpeccuu (an), papHoro 10,9, ecnmu a; = 8,5, a
pasHocTh mporpeccun d =0, 3.

5. Kakue nBa gucna Haio BCTaBUTh MeX Ay unciaamu 2,5 u 20,

9TOOBI OHM BMECTE€ C JAHHBIMH YHUCJIAMH O00pa30BajlM T€OMETPUUYECKYIO TPOTPECCHIO?

KonTpoabHnas padora NeS Utorosas
Bapmuanr 1

a+2_ a ) a-—2

1°. Ympocrtute BelpaxkeHne .
a-2 a+2) 3a+2

. Jx=y=6
2°. Pemute cucteMy ypaBHEHUH
xy =16.

3°. Pemnte HEpaBEeHCTBO Sx — 1,5(2x + 3) <4x+15.

-3 -5
a -a
4°, HpeI[CTaBBTC BBIPAXKCHUC — o B BUJAC CTCIICHU C OCHOBAHUEM A.
a

5. TocTpoiite rpadux OyHKIHH y=x° —4. VYKaxuTe, IPU KAKUX 3HAYEHUAX X (DYHKIUS TPUHEMAET

ITOJIOKUTCIIbHBIC 3HAYCHHA.

6. B depmepckoM xo3siicTBe MO Ipednxy ObLIO OTBeEHO JBa ydacTka. C mepBoro ydactka cobpanu 105
Il TPEYHXH, & CO BTOPOTO, IUIONIa/lb KOTOporo Ha 3 ra 6osblie, codpanu 152 1. HaiinuTe miuomans Kax10ro
y4acTKa, €CJIM U3BECTHO, YTO YPOKaHOCTh TPEUMXH Ha MEPBOM ydacTKe Obla Ha 2 11 ¢ 1 ra Oouiblie, yeM

Ha BTOpPOM.

Bapmuanr 2

x+3 X x+1
1°. YnpoctuTe BeIpaKCHUE - : .
x—-3 x+3) x+3

L, | XY= 2!
2°. Pemure cucreMy ypaBHEHUIH
xy =15.



3°. Pemute HepaBeHCTBO 2Xx —4,5 > 6X — 0,5(4X — 3) :

-6 -8

4°. [IpencraBbTe BEIpOXKCHHE B BUJIE CTEIIEHU C OCHOBAHUEM ).

16
5. Toctpoiite rpadux dyHkmun y =—x°+1. Ykakure, IpH KaKuX 3HAYCHUAX X QYHKIHSA TPUHEMAET
OTpULATENbHbIE 3HAUCHUSI.

6. 13 nmynkra A B yHKT B, pacctosiHue mexnay kotopeiMu 45 kM, Bblexan Benocurnenuct. Yepes 30

MUH BCJI€Jl 32 HUM Bbl€XaJl BTOPOI BEJIOCUIIEANCT, KOTOPbIM MpuObLT B MyHKT B Ha 15 MuH panbiie
nepsoro. KakoBa ckopocTs IepBOro BEIOCHUIIENCTA, €CIIM OHA HAa 3 KM/4 MEHBLIE CKOPOCTU BTOPOTO.



KPUTEPUU OLIEHUBAHUA

1. Ouenka nucomennvlx KOHMpPOILHBIX padom odyualOuWuUxca no anzeope.
OTBeT oLleHMBAETCS OTMETKOM «5», eciu:

e paboTa BBHITIOJHEHA TIOJTHOCTHIO;

e B JIOTUYECKUX PACCYXKICHUAX U 000CHOBAHUHU PELICHUS HET MPOOEJIOB U OMHNOO0K;

e B PEIICHUU HET MaTEMaTHMYECKUX OLIMOOK (BO3MOXHA OJHAa HETOYHOCTh, ONMCKA, KOTOpas
HE SIBJIICTCS CIIEICTBUEM HE3HAHMSI WM HEMIOHUMAaHUsS y4eOHOTO MaTepraa).

OtMeTKka «4» cTaBUTCS B CJIeIYIOIIMX CJYy4YaaX:

e paboTa BBINOJIHEHA MOJHOCTHIO, HO OOOCHOBaHMsI LIaroB PEIICHUs HEIOCTATOYHBI (eciu
yMEHHE 000CHOBBIBATh PACCYX/ICHUS HE SBISUIOCH CIIELIUATIBbHBIM 00OBEKTOM IPOBEPKH);

e JIONYIIEHBI OJIHA OIIMOKA WM €CTh JIBa — TPU HEJOYETA B BBIKIIAAKAX, PUCYHKAX, YepTexKax
Wi TpaduKax (eCim 3TH BUIBI padOT HE SBIUTUCH CIIEIIHATBHBIM 00BbEKTOM MTPOBEPKH).

OtmeTKa «3» CTAaBUTCS, €CJIH:

e JIOMyIIEHO OoJiee OJHOW OmMUOKM WM Oojee IBYX — TpeX HEAOUYETOB B BBIKIAAKAX,
yeprexkax Wik Tpadukax, HO oOydaromuiics o0Onanaer o00s3aTeTbHBIMH  YMEHHUSMU  T10
MIPOBEPSIEMOM TEME.

OTtMmeTKa «2» cTaBUTCS, €CJIU:

¢ IOTMYIICHBI CYIIECTBEHHbIE OIIMOKH, TIOKa3aBIIME, YTO OOy4yaromuiicss He oOiazaeT
00s3aTeNbHBIMY YMEHUSAMH T10 JIaHHOM TeMe B TIOJTHOM Mepe.

YduTeNnb MOXKET MOBBICUTh OTMETKY 32 OPUTHHAIBHBINA OTBET HA BOTIPOC WIIA OPUTHHAIIBHOE
pelIeHre 3a/1a4ui, KOTOpbIe CBUETEILCTBYIOT O BBICOKOM MaTeMaTHUYECKOM pa3BUTHUN 00ydaronierocs; 3a
pelieHre 0osee CI0KHOM 3a/1a4u UM OTBET Ha OoJiee CI0KHBINA BOMPOC, MPeI0kKEHHbIE 00yJaroeMycs
JOTIOTHUTEIBHO MOCIIE BBIMOJIHEHNS UM KaKUX-JIH0O IPYTUX 3aJaHui.

2.0yenka ycmuvix omeemaoe 00yuaruuxcsa no anzeope
OTBeT OlleHUBAETCS OTMETKOM «5», €CIIN YUCHHUK:

¢ IOJIHO PACKPBUI COJepXaHHe MaTepuaia B 00beMe, MPEAyCMOTPEHHOM MpOrpaMMod U
Y4eOHHUKOM;

e U3JIOKUJI ~MaTrepual TIPaMOTHBIM  SI3BIKOM, TOYHO HCIOJIb3YS MaTeMaTH4YecKylo
TEPMUHOJIOTHIO U CUMBOJIMKY, B OTPEEIEHHOM JIOTHYECKON MOCIe0BaTEIbHOCTH;

e IPABUJIBHO BBITIOJIHUJI PUCYHKHU, YEPTEXKH, I'PpaUKH, COMYTCTBYIOIINE OTBETY;

e [I0Ka3aJl YMEHHME HWILTIOCTPUPOBATH TEOPHUI0O KOHKPETHBIMU MpPUMEpPAMH, MPUMEHSTH €€ B
HOBOM CHUTYyallUU MIPH BBHIIOJHEHUH MPAKTUYECKOTO 3a/IaHus;

¢ IPOJICMOHCTPUPOBAJI  3HAHUE TEOPUU paHee HU3YYCHHBIX COIYTCTBYIOIIUX  TEM,
c(OPMUPOBAHHOCTh U YCTONYMBOCTBH UCHOJIB3YEMbIX NPU OTBETE YMEHUIN U HABBIKOB;

e OTBEYaJ CaMOCTOATEIHHO, 6€3 HABOSAIIMX BOIPOCOB YUUTEIIS;

¢ BO3MOXXHBI OJIHA — JIB€ HETOYHOCTU IPHU OCBEIIEHHWE BTOPOCTEIICHHBIX BOMPOCOB WU B
BBIKJIa/IKaX, KOTOPbIE YUCHHK JIETKO UCIIPABUII IIOCIIE 3aMEeUaHus yIUTEs.

OTBeT OLleHMBaeTCs 0TMETKOIi «4», eClIH yIOBIETBOPSET B OCHOBHOM TPEOOBAHUSAM Ha OLEHKY «5», HO
IIPH 3TOM UMEET OJIUH U3 HEJIOCTATKOB:

B U3JIOKEHUU JOMYyHIEHbl HeOobIIMe MpoOenbl, HE HCKAa3UBIIEe MaTeMaTHYeCKOoe
coJiep>KaHue OTBETA;

e IOMYIIEHbl OJWUH — JIBa HENOYETa IpPU OCBEIICHUU OCHOBHOTIO COJEp’KaHUsS OTBETA,
WCIIPABJICHHBIE TIOCIIE 3aMEYaHUS YUUTEIIS;

e IOMyIIIEHbl OmMOKa WIKM OoJiee ABYX HEIOYETOB TIPU OCBEIICHHHM BTOPOCTETCHHBIX
BOIIPOCOB MJIM B BBIKJIAJIKAX, JIETKO UCIIPABIICHHBIE MOCIIE 3aMEUaHUs] YUUTETIS.

OtMeTKa «3» cTaBUTCH B CJCAYIOIIMX CIy4asaX:

¢ HETIOJTHO PACKPBITO COJIep)KaHue MarepHuana (coaepskaHue HU3T0KEeHO (pparMeHTapHO, He
BCET/Ia MOCJIEOBATENbHO), HO TMOKa3aHO oOllee MOHMMAaHHE BOMPOCAa U MPOJAEMOHCTPHUPOBAHBI
YMEHUS, JOCTATOYHBIE JIsl YCBOCHHUS POTPAMMHOI'O MaTepuaa;

e UMENNCh 3aTPyJHECHHs] WU JOMYIIEHbl OIIMOKKA B OINPEACTICHHH MaTeMaTHYecKOn
TEPMUHOJIOTHH, YEPTEXKAX, BBIKIAJKAX, UCIPABICHHBIE MOCIE€ HECKOJbKHX HABOJSIIMX BOIPOCOB
YUUTES;

e YUEHUK HE CIpPAaBWICA C MPUMEHEHHWEM TEOpPUM B HOBOM CHUTyallud NpPHU BBINOJIHEHUU
MPAKTUYECKOTO 3a/IaHus, HO BBITIONHWI 3a/laHusi 00s3aTeIbHOTO YPOBHS CJIOXKHOCTU MO JTAHHOM



TEME;
elIpM JIOCTATOYHOM 3HAHUU TEOPETUYECKOTO MaTepuaja BbBIABICHA HEJIOCTATOYHAsS
c(hOpPMHUPOBAHHOCTH OCHOBHBIX YMEHHI M HaBBIKOB.
OTtMeTKa «2» CTABUTCS B CJIEIYIOIIHX CIyYasx:
e HE PACKPBITO OCHOBHOE COJICpPIKaHHE YIeOHOT0 MaTepuaa;
¢ OOHApPY)KCHO HE3HAHUE YUYECHUKOM OoJbliel WM Haubosiee BAKHOW dYacTH y4eOHOTO
MaTepuaa;
® JJOITYIICHBI OlIMOKKA B ONpCACICHUN HOHﬂTHﬁ, IIpru HCIIOJIB30BAHUUN MaTeMaTHIECKOU
TCPMHUHOJIOTMHU, B PUCYHKAX, YCPTCIKAX HIIN Fpa(bI/IKaX, B BBIKJIAAKaX, KOTOPbLIC HE HCIIPABJICHLI
MOCJIC HECKOJIbKUX HABOJISAIIMX BOIIPOCOB YUUTEJIS.
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