MunucrtepcTBo npocsemenusi Poccuiickoit ®@enepanuu
MunucTepcTBo 00pa3oBanus u Hayku Pecnyoamkn Komu

Mynunuunanbubiii paiion «IIpuinysckuiin» Pecnydankn Komu

[IpunsTa Ha 3acegaHuu YTBepxkaeHa

IEeJaroru4eckoro COBeTa npukazom no MbOY

MBOY «COIll» c.Homrynb «COII» c.Homrynp

30.08.2023r. (ITlpoTokon Ne 1) o1 30.08.2023r. Ne 171
PABOYAS ITPOT'PAMMA

Y4eOHOro npeamera «AJjaredopa»
IS yyamuxcs 7-9 KinaccoB

(B pemakiuu 2023 roja)

Homyus, 2023



HOACHUTEJBHASA 3AIIMCKA

Anrebpa sBIS€TCS OJAHUM U3 OMOPHBIX KYPCOB OCHOBHOTO O0IEro 0Opa3oBaHUs: OHA
o0OecreuynBaeT W3y4eHHE JPYTUX JUCHUIUIMH, KaK €eCTECTBEHHO-HAy4YHOro, TaK U
T'YMaHUTAPHOTO ITMKJIOB, €€ OCBOSGHHE HEOOXOIMMO IS MPOJOJDKCHHS] 00pa3oBaHHS U B
NOBCEAHEBHOM KW3HHU. Pa3Butue y o0OydamomMXCs HAyYHbIX MPEACTaBICHUN O
MPOUCXOXKICHUH W CYIIHOCTH anreOpandeckux aOCTpakimid, Croco0e OTpakKeHHS
MaTeMaTUYeCKOW HAyKOW SBJICHUH W TPOIECCOB B TPHUPOAEC U OOIIECTBE, pPOJHU
MaTEMaTUYECKOrO0 MOJICIMPOBAaHUS B HAyYHOM IO3HAHMU W B MPAKTUKE CIOCOOCTBYET
(hOpPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS M KA4ECTB MBINUICHUS, HEOOXOIUMBIX IS
ajanTalyi B COBpeMEHHOM IudpoBoM obmiecTBe. M3ydyeHue anreOpsl obOecreunBacT
pa3BUTHE YMEHHs HaO0aaTh, CpaBHHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, Tpedyer
KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICUCTBUS
U BBIBOJIBI, (opmynupoBaTh yTBepkIeHus. OcBoeHue Kypca aiuredpbl obOecreunBacT
pPa3BUTHE JIOTHYECKOTO MBIIUICHUS OOYYArOIIMXCS: OHM HCIOJIB3YIOT JEIyKTUBHBIC W
WHYKTUBHBIE PACCYXACHUS, 0000IIeHNEe U KOHKPETU3AINIO, a0CTparupoBaHUe 1 aHAJIOTHIO.
OOyuenue anreOpe mpenrnosnaraeT 3HAYUTEIbHBI O0BEM CaMOCTOSITEIBHOU NEATEILHOCTH
obOyuaronumxcs, TMOMTOMYy CaMOCTOSATENbHOE pelIeHHe 3ajad  sABISETCA peanm3aluei
JEeSTETLHOCTHOTO MIPUHITUIIA O0OyUEHHUS.

B cTpykTtype mporpammbl yueOHOTO Kypca «AnredOpa» sl OCHOBHOTO OOIIETO
o0pa3oBaHMsI OCHOBHOE MECTO 3aHMMAIOT COJIePKATeIIbHO-METOANYCCKUE JIMHNN: «Yncia u
BBIYHMCIICHUS», «ANITeOpandecKue BhIPAKEHUSD, « Y PaBHEHUS U HEPABEHCTBaY, « DyHKIIUNY.
Kaxnas u3 Mux comepkareIbHO-METOAMIECKHX THHUI Pa3BUBACTCS HA MPOTSIKEHUH TPEX
JIET U3YYEHHS Kypca, B3aUMOCHCTBYsI C IPYTMMHU €ro JIMHUSIMH. B X0/1e n3ydeHus: yueOHoro
Kypca OOyYaroIuMcsl TPUXOAUTCS JIOTHYECKH pacCyKIaTh, HMCIOJIb30BaTh TEOPETHUKO-
MHOKECTBEHHBII s3bIK. B cBs3m ¢ ™M B mporpamMmy yueGHOTO Kypca «Anredpay
BKJIFOYEHBI HEKOTOPHIE OCHOBBI JIOTMKH, MPEACTaBICHHBIE BO BCEX OCHOBHBIX pazjeliax
MaTeMaTUYECKOro 00pa30BaHMsI W CIOCOOCTBYIOIIME OBJAJECHUIO OOYYaIOIIMMHUCS OCHOB
YHUBEPCAIBHOTO  MaTeMaTH4eckoro  si3bika.  ComepkaTeNbHOW U CTPYKTYpHOMU
0COOEHHOCTBIO yUeOHOTO Kypca «Aredpay SBISIETCS €r0 MHTETPUPOBAHHBIN XapaKTep.

Conepxxkanue nuHuM «Yuclia U BBIUUCICHUS» CIYKUT OCHOBOW ISl NAJIbHEWILIETO
M3Y4YEHUSI MAaTEMaTHKH, CIIOCOOCTBYET PA3BUTHIO Y O0YUYaAIOIIUXCS JIOTUYECKOTO MBIIIICHUS,
(GOpPMHPOBAaHUIO YMEHHUS TIOJb30BAaThCSA  AITOPUTMAaMH, a TakKkKe TPUOOPETCHHIO
MPAaKTUYECKUX HABBIKOB, HEOOXOMUMBIX TSI TTOBCCAHCBHOW KM3HU. Pa3BuTHE TOHATHS O
YUCJIE HAa YPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUs CBSI3aHO C pAIMOHAIBLHBIMU U
HUPPAMOHATBLHBIMU YUCIaMH, (DOPMUPOBAHKEM TPEACTABICHUN O JICHCTBUTEIHPHOM YHCIIC.
3aBepIieHre 0CBOSHUS YMCIOBOM JIMHUH OTHECEHO K CpeIHeMY 001eMy 00pa30BaHuUIo.

Conepxanue JIByX ajireOpandeckux JHHUN — «AJreOpandeckue BBIPAKEHUS» W
«YpaBHEHHsI M  HEPABEHCTBa» CIOCOOCTBYET (QOPMHUPOBAHUIO Yy  OOyHaroIIMXcs
MaTEeMaTU4YeCKOro ammapara, HeoOXOIMMOTO I PeUIeHUs 3a7a4 MaTEMaTHUKH, CMEXHBIX
MPEAMETOB M TPAKTUKO-OPUCHTHPOBAaHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3zoBaHusi y4eOHBI MaTepuana TPYINIUPYETCS BOKPYT PAIMOHAIBHBIX BBIPAKCHHI.
Anrebpa JeMOHCTpPUpPYET 3HAYCHHE MaTEMaTUKHM KaK s3bIKa IS TIOCTPOCHUS
MaTeMaTHYECKHX MOJIENICH, ONMMCAaHMs TPOIIECCOB U SIBICHUH peallbHOro Mupa. B 3amaum



oOyueHusi anreOpe BXOAST TaKKe JalibHeillee pa3BUTHUE AJTOPUTMUYECKOTO MBILUICHUS,
HEO0OXOMMOT0, B YACTHOCTH, JIJISl OCBOEHUS Kypca WH(GOPMATUKU, U OBJIJICHHE HAaBBIKAMU
JIEAYKTUBHBIX paccyxaenuii. [IpeodpazoBanne cMMBOJIbHBIX (HOPM CIIOCOOCTBYET Pa3BUTHIO
BOOOpakeHHUs, CIOCOOHOCTEM K  maTemMaTHdeckomy  TBopdecTBy.  ConepikaHue
GyHKIIMOHATBHO-Tpa)UUECKON JTMHUM HAlleJIEHO Ha MOJyuYeHHE OOYyJarolIMMHCS 3HAHUHU O
GyHKIMSIX Kak BaKHEHMIIeW MaTeMaTH4ecKOW MoJeNnu JUisi ONMHMCAHMS W HCCIeIOBaHUS
pa3HOOOpa3HBIX MPOLIECCOB W SIBJICHWM B mpupoje u oOmiectBe. M3yuenune marepuana
CIIOCOOCTBYET  Pa3BUTUIO Yy  OOydYalOlMXCA YMEHHUS  HCHOJb30BaTh  Pa3IUYHbIC
BBIPA3UTENIbHBIE CPEJICTBA SI3bIKA MATEMATUKH — CIIOBECHBIE, CHMBOJIMYECKHUE, TpapuUecKue,
BHOCUT BKJaJ B (OPMHUPOBAHHME TMPEJICTABICHUI O pOJIM MaTeMaTHMKH B Pa3BUTHU
UMBWIN3ALUHUH U KYJIbTYpPHI.

CornacHo yueOHOMY IUlaHy B 7-9 Kiaccax u3ydaercsi y4yeOHbI Kypc «Anredpay,
KOTOPBIN BKJIIOYAET CIEAYIOIINE OCHOBHBIE pa3febl coaepkanus: «Hucna U BEIYUCICHUD,
«AnreOpanuecKkue BbIpaXEHUs», «YpaBHEHUS U HepaBeHCTBa», « DyHKum». Oo1ee yncio
4acoB, PEKOMEHIOBAHHBIX JJI1 M3y4eHHs yuyeOHoro kypca «Ainredpa», — 306 yacoB: B 7
kiacce — 102 ygaca (3 yaca B Heneno), B 8 kiacce — 102 yaca (3 yaca B Hezen0), B 9 kiacce
— 102 ygaca (3 yaca B HEJIEINIO).

COILEPKXAHUE OBYUYEHUASA

7 KIIACC

Uucna u BbruucieHus: {poOu OOBIKHOBEHHBIE U JECATHUYHBIC, TMEPEXO0] OT OJHOU
¢dopMbl 3anucu apoOel k npyroid. IloHsATHE panuoOHANBHOrO 4YHCIA, 3alKCh, CPaBHEHUE,
YIOPSIIOYMBAHUE PAIMOHAIBHBIX 4uCel. ApupMeTHUecKue IEHCTBUS C palUOHaJIbHBIMU
yucinamu. PemeHue 3amady W3 peanbHOW NPaKTUKM Ha 4YacTh, Ha Jpobu. CreneHp c
HaTypaJIbHBIM I[IOKa3aTeJeM: OIpeJesieHrne, MpeoOpa3oBaHUE BBIPAXKEHUM Ha OCHOBE
onpeneneHus, 3anuch OoJpMX yucen. [IpoueHTsl, 3amuch MPOLIEHTOB B BHAE APOOU U
IpoOu B BHJIE€ MPOLEHTOB. Tpu OCHOBHBIE 3a/auyd Ha MPOLEHTHI, PEIICHHE 3ajady W3
peanbHOM NpakTUKH. lIpruMeHeHue NPU3HAKOB NEIMMOCTH, PAa3JIOKEHUE HAa MHOKHUTEIN
HaTypajbHbIX 4YHcCeNl. PeanbHble 3aBUCUMOCTH, B TOM 4YHUCJIE IMpsMas W oOpaTHas
IIPONOPLMOHAIBHOCTH.

AJire0panvecKue BbIPaKeHUs!

IIepeMeHHBIE, UUCIOBOE 3HAUECHUE BBIPAKEHUSA C NIEPEMEHHON. [[omycTrMble 3HaUeHUs
nepeMeHHbIX. [IpeacraBieHre 3aBUCUMOCTH MEXAY BEJIMYMHAMU B BHUAE (POPMYIIBL.
Boruucnenns mo dopmynam. IlpeoOpazoBanne OyKBEHHBIX BBIPOKEHHM, TOXICCTBEHHO
paBHBIC BHIPAKEHUS, MTpaBUIIa MPEOOPA30BAHMS CYMM U NMPOU3BEACHUMN, MTPaBUIIa PACKPBITHS
CKOOOK U TmpuBelIeHUsA MOJ00HbIX ciaraeMbiX. CBOHCTBa CTENEHM C HaTypalbHbIM
nokasaresneM. OgHowieHsl 1 MHOrowieHsl. CteneHb MHOrowieHa. CiloKeHue, BbIYUTaHUE,
YMHOXEHHE MHOTOWICHOB. DOpMysbl COKPAIIEHHOTO YMHOXKEHHUS: KBagpaT CyMMBlI M
KBaJgpaT pasHocTH. QPopmysia pa3HOCTH KBaApaTtoB. Pa3nokeHWe MHOTOWICHOB Ha
MHOKHTEJIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb  ypaBHEHHsA, INpaBWjia  NpeoOpa3oBaHUs  ypaBHEHUS,
PaBHOCUJIBHOCTh ypaBHEHUU. JIMHEHHOE ypaBHEHHE C OJHOM NEPEMEHHOU, YMCIIO KOPHEHN
JUHEWHOTO YpaBHEHMS, PELICHHUE JMHEHWHBIX ypaBHEHUH. COCTaBIIEHHE YpPABHEHHU 10



YCIOBUIO 3a7auyv. PenieHue TEKCTOBBIX 3aad C I[OMOIIBK YypaBHEHUN. JIMHEWHOe
ypaBHEHUE C JIBYMs TEpPeMEHHBIMH M €ro rpaduk. Cucrtema MBYyX JIMHEWHBIX ypaBHEHUH C
JBYyMsI TIEpEMEHHBIMU. PelieHue cucTteM ypaBHEHHH CIOCOOOM TMOACTaHOBKHU. [Ipumepsl
pEIIeHUsI TEKCTOBBIX 33J1a4 C IOMOIIbIO CUCTEM YPaBHEHHUIA.

DOyHKUUHA

Koopaunara touku Ha mpsMon. YucnoBble NMPOMEKYTKH. PaccTosHue MeXIy ABYyMS
TOYKaMU KoopAuHAaTHOW mnpsmoi. IIpsmoyronbHas cucrema koopauHaT, ocu Ox u Oy.
Abcuucca 1 opiMHaTa TOYKM HAa KOOpJAMHATHOM IockocTu. [IpuMeps! rpadukos, 3a1aHHbBIX
dbopmynamu. YUtenue rpaduxoB peanbHbix 3aBucumocTeil. [lonstne (ynkuuu. I'padux
¢bynkuun. CpoiictBa ¢pyHkuuid. Jluneitnas ¢pynknus, e€ rpaduk. I'padux Gyaknum y = |x|.
['padmyeckoe perieHne IMHEHHBIX YPaBHEHUIN U CUCTEM JIMHEHHBIX YPaBHEHUH.

8 KJIACC

Yucsia 1 BBIYUCJICHUSA

KBagpatueiii kopenb u3 uucna. [lonsitue o0 uppanuoHalibHOM uwmciie. JlecsTuuHbie
MPUOIMKEHUS UPPpALIMOHANTBHBIX yKcen. CBocTBa apu(METHYECKUX KBaIpaTHBIX KOpHEH U
UX TpPUMEHEHHE K TNPEeoOpa30BaHUIO YHCIOBBIX BBIPAKEHUH W BBIYUCIICHUSIM.
JevictBurenbHble yncia. CTEneHb ¢ LENbIM IMOKaszaresieM u €€ cBouicTBa. CraHaapTHas
3aIliCh YUCIIA.

AJire0OpanvecKue BbIPaKeHUs!

KBagpatHeiii TpExuieH, pas3ioKeHUWE KBaJgpaTHOro TPEXWIEHa Ha MHOXKUTEIH.
Anrebpandeckas JapoOb. (OCHOBHOE CBOMCTBO anreOpanudeckod apodu. CroxkeHue,
BBIUUTAaHUE, YMHOXCHHE, JIeJICHNE anreOpandeckux apooOeil. PammoHnanbHbIE BRIpKEHUS U
UX MpeoOpa3oBaHUeE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, popMylia KOpHEW KBaJpaTHOTro ypaBHeHus. Teopema Buera.
Pemenue ypaBHeHUM, CBOASIIMXCA K JMHEHMHBIM M KBajapaTHbIM. [Ipocreiimme apoOHO-
palMoHaibHbIE ypaBHEHMs. ['paduueckass UWHTepHpeTalys ypaBHEHUH C  JByMs
IIEPEMEHHBIMU U CUCTEM JIMHENHBIX YPABHEHUN C IBYMs TepeMeHHbIMU. [ [prumeps! penenns
CUCTEM HEJIWHEHWHBIX YPaBHEHUH C JABYMsS IEPEMEHHBIMU. PemeHue TEeKCTOBBIX 3ajad
anredpandeckuM crocodbom. UncmoBsie HEPaBEHCTBA U MX CBOMCTBA. HepaBeHCTBO ¢ OHOM
[IEpEMEHHON. PaBHOCUIIBHOCTL HEPABEHCTB. JIMHENHbIE HEPABEHCTBA C OJJHOW MEPEMEHHOM.
CucTteMbl JIMHEHHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.

DyHKIUU

[Tousitue Qynkmuu. OOmacTh ompeneneHus W MHOXKECTBO 3HAYCHHH (DYHKIIHH.
Cnoco6s! 3ananust GpyHkuuid. I'paduk Gynkiuu. Urenre cBorcTB GyHKIMH 1O €€ rpaduky.
[Ipumepst rpadukoB  GyHKIHNA, OTpa)X)arolmUX peajgbHbie mporecchl. DYHKIUH,
OMKCBHIBAIOIIME TPSIMYI0 M OOpaTHYIO NPONOPLMOHATIBHBIE 3aBUCUMOCTH, HX TpaduKH.
Oynxun y = X2,y = 13, y =\x, y=[x|. ['paduueckoe pemenne ypaBHEHHH H CHCTEM
YpaBHECHUM.



9 KUIIACC

Yucia 1 BbIYUCICHUSA

PanmonaneHple 4ucna, HWppalMOHAIbHBIE YHCIA, KOHEYHblE U OECKOHEUYHBIE
AecsITUUHBIE IpoOH. MHOXECTBO ACHCTBUTEIBHBIX YHCEN, ICHCTBUTENbHBIE YHCIIA Kak
OECKOHEUHbIE JIECATUYHBIE JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKAY
MHOKECTBOM JIEMCTBUTENIBHBIX YUCET U KOOPANHATHOU MPSMOM.

CpaBHeHHE ACHCTBUTEIBHBIX YHCEN, apuPMeTUUecKrue NEHCTBUS C JEHCTBUTEIbHBIMU
YUCIIAMU.

Pa3mepsl 00BEKTOB OKPY’KAIOLIETO MUPA, JIIUTEIBHOCTh MPOIECCOB B OKPYXKAIOLIEM
MUDE.

[TpuOnnk€HHOE 3HAYEHUE BEIMYMHBI, TOYHOCTh MpUONIMKeHUsA. OKpyTJeHUuE 4YHCell.
IIpukuaka u OLeHKa PE3yIbTaTOB BBIYMCICHUMN.

YpaBHeHUS U HEPABEHCTBA

JIuneitHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOISIIUXCS K IUHEUHBIM.

KBampaTtHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOJSIIMXCA K  KBaJIpaTHBIM.
bukBaaparHoe ypaBHeHue. [IpuMepsl pemeHuss ypaBHEHUN TPETbEN U YETBEPTOM CTEIEHEN
Pa3J10KEHNEM HA MHOKUTEIIN.

Pemienne  ApoOHO-pallMOHANIBHBIX ~ ypaBHEHHMM. PerieHue  TEKCTOBBIX — 3ajad
anredpanvyeckuM METOJIOM.

VYpaBHeHue ¢ IByMsl IEpeMEHHBIMHU U ero rpaduk. PemieHue cucreM IBYX JTMHEHHBIX
YPaBHEHHU C IByMs MEPEMEHHbIMU. PemieHne CUCTEM ABYX YpPaBHEHHU, OJHO U3 KOTOPBIX
JUHENHOE, a Ipyroe — BTOPOHl crerneHu. ['paduyeckas HHTEpHpETanus CUCTEMbl YpaBHEHUHN
C IBYMsI IEPEMEHHBIMH.

Petienne TeKCTOBBIX 3a/1a4 alreOpandecKuM Coco0oM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OAHOW MEpPEMEHHOM. PemeHne cuctem JMHENHBIX
HEPaBEHCTB ¢ OJiHOM nepemeHHon. KBaaparneie HepaBeHcTBa. ['paduueckas nuHTeprpeTarus
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs [IEPEMEHHBIMH.

DOyHKUUH
KBanpatuunas ¢ynkuus, e€ rpaduk u cBoiictBa. [lapabosa, KOOpIUHATHI BEPIIUHBI

napabosbl, OCb CUMMETpHUH mapadoisl. ['padbuku yskmuit: y = £x, y =#x + b,y = z y =

x3, y =x, y = |x|, u ux cBoiictaa.

YucaoBblie MOCJI€10BATEILHOCTH M MPOrPecCHu

[ToHsiTHe  YKCIOBOM  MOCHEAOBATEIBHOCTU.  3aJaHUE€  MOCJEA0BATEIbHOCTH
peKyppeHTHOM dhopmyIoii u popmyIoit n-ro yieHa.

Apudmernueckass ©W  reomeTpudeckas mnporpeccur. Dopmynbl  n-ro  4jieHa
apu(pMETHIECKON ¥ TEOMETPUIECKOUN MPOTPECCUI, CyMMBI MEPBHIX N WICHOB.

N3o0pakenne 4ieHOB apu(METHUECKOW U T€OMETPUYECKOM MPOTrpeccuil TOUYKaMu Ha
KOOPIMHATHOM MockocTH. JInHeitHbIH n "kcnoHeHmMansHeIil poct. CI0KHBIE MPOLEHTHI.



MNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pe3yabTaThl OCBOEHUS MPOTPAMMbI Y4EOHOTO Kypca K KOHILy OOy4YeHHUs B
7 kJjacce:

Yucia U BLIYHCIEHUS

BoinonHsaTh, coueTasi yCTHbIE U MUChMEHHBIE MPUEMBI, apuPMETHUECKUE ICHCTBUS C
parroHaIbHBIMU YHCTIaMHU.

HaxoauTh 3HaY€HHS YUCIIOBBIX BBIPAKEHUH, MPUMEHSITh Pa3HOOOpa3HbIe CIOCOOBI H
npuéMbl BBIYHMCIICHUS 3HAYEHUU JAPOOHBIX BBIPAKEHUH, COJEpKaIUX OOBIKHOBEHHBIE U
JECATUYHBIE JPOOH.

[lepexoauTh OT OJJHOM (POPMBI 3aMKUCH YKCEeT K Apyroi (mpeoOpa3oBbIBATH IECATUYHYIO
ApoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHUYHYIO, B YACTHOCTH B OCCKOHEUHYIO
JNECATUYHYIO IPOOB).

CpaBHMBATh U YIIOPSIIOYMBATH PAIlMOHAJIbHBIC YHCIIA.

OKpyIJIsITh Yncna.

BbINONHATP NPUKUIAKY M OLIGHKY pe3yJbTaTa BBIYMCICHUH, OLICHKY 3HAaYCHU
YUCJIOBBIX BBIpaXKEHUH. BBIMONHATE JEHCTBUS CO CTENEHSAMH C HATypajJbHBIMU
MOKAa3aTEeISIMH.

[IpuMeHsTh NIPU3HAKU JEIMMOCTH, Pa3I0KEHHE Ha MHOKUTENN HATypaJIbHBIX YUCEIL.

Pematp mpakTHKO-OpUEHTUPOBAHHBIE 33Jaud, CBS3aHHBIC C OTHOIICHHUEM BEJIHYMH,
IPOMOPLUUOHAIBHOCTBIO BEJIMYMH, MPOLIEHTAMHU, UHTEPIPETUPOBATh PE3YJIbTaThl PEIICHUS
3aJa4 ¢ y4€TOM OTpaHMYEHUM, CBSI3aHHBIX CO CBOICTBAaMH pPacCMAaTPUBAEMBIX OOBEKTOB.
Auredpanyeckue BbIpaKeHUA

Hcnonb3oBaTh anredOpanyeckyr0 TEPMUHOJIIOTMIO M CHMBOJMKY, NPUMEHSTh €€ B
mpolecce 0OCBOeHus yueObHoro matepuaina. Haxonutes 3HadeHnsi OyKBEHHBIX BBIPKEHUH MpU
3aJJaHHBIX 3HAYCHUSX TIEPEMEHHBIX.

BoimonHsATe mpeoOpa3oBaHMs II€JIOTO  BBIPAKEHUS B MHOIOWIEH MPUBEICHUEM
MOJIOOHBIX CIaraeMbIX, pAaCKPHITHEM CKOOOK.

BbINONHATE yMHOXEHHE OJHOYJICHAa Ha MHOTOWIEH M MHOIOWIEHa Ha MHOTOYJIEH,
MPUMEHSTH (POPMYITBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcCymIecTBIATh pa3ioKeHWE MHOTOWICHOB Ha MHOXHUTENM C MOMOIIBI0 BBIHECEHUS 32
CKOOKM  OOIIEro MHOXUTENsS, TPYNIUPOBKMA  ClIaraéMbIX, TNPUMEHEHUs  (OpMyT
COKPAILLIEHHOI'O YMHOKEHHS.

[IpumensT mpeoOpa3oBaHHs MHOTOUYIEHOB /Il pEUICHHs pPAa3IMYHBIX 3343y U3
MaTEeMaTHKH, CMEKHBIX MPEIMETOB, U3 PEAIbHOM NMPAKTUKH.

Hcnonk30BaTh  CBOMCTBA  CTEMEHEH C  HATypajdbHBIMH  TOKA3aTENSIMH IS
peoOpa3oBaHUs BEIPAKCHUH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHeHbIE ypaBHEHUS ¢ OQHOM MEPEMEHHOW, MPUMEHSS IIPaBWIIA MEPEXOAA OT
HCXOJHOTO YpaBHEHHs K PaBHOCUIBHOMY €My. lIpoBepsiTh, ABISETCA M YUCIO KOPHEM
YPaBHEHUS.

[TpumensTh rpaduueckue METOAbI MPU PEIICHUN JTUHEUHBIX YPABHEHHUN U UX CUCTEM.



[TonGupathe mpumepsl map 4MUCes, SBJSIOIIMXCSA PEIICHUEM JMHEHHOIO YpPaBHEHMS C
JBYMsI IIEPEMEHHBIMU.

CrpouTh B KOOPAMHATHOM IUIOCKOCTH TIpadUK JHMHEWHOTO YpaBHEHUS C JABYMs
[EPEMEHHBIMHU, M0JIb3YSCh TpaUKOM, IPUBOAUTH IPUMEPHI PEIICHNS YPABHEHUS.

Pemars cucteMsl AByX JIMHEWHBIX YPABHEHWM C JBYMS IIEPEMEHHBIMH, B TOM YMCIIE
rpaduyecKH.

CocTaBisATh W pelaTh JIMHEWHOE YPAaBHEHHE WJIM CHCTEMY JIMHEHHBIX YPAaBHEHHUU IO
YCJIOBHIO 33Ja4¥, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33Ja4yd IOJIYYEHHBIN
pe3ynbTar.

DOyHKUUHA

N3o0paxkath Ha KOOpPJAWHATHOW TMPSMOM TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM
KOOpAMHATaM, JIy4d, OTpPE3KH, HWHTEPBAJIbI, 3alMChIBATh YHCIOBBIE NPOMEXKYTKH Ha
aredpanvdeckoM si3bIKe.

OTMeuatrh B KOOPJMHATHOM TIJIOCKOCTHM TOYKHM MO 3aJJaHHBIM KOOpAMHATaM, CTPOHUTH
rpaduku TuHEHbIX GyHKIMA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh ¢ TOMOIIBIO (YHKIUA HM3BECTHBIE 3aBHCHUMOCTU MEXIY BEIMUYUHAMM:
CKOpOCTb, BPEMS, PACCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOUMOCTD, IIPOU3BOIUTEIBHOCTD, BPEMSI,
00BEM paboTHI.

Haxonuthb 3HaueHHne PyHKIMU IO 3HAYECHHIO €€ apryMeHTa.

[Tonumats rpadgudeckuid crnocod npeacTaBiICHUs U aHalru3a HHGOPMAIIK, U3BIIEKATh U
MHTEPHPETUPOBATH MH(GOPMAIINIO U3 TPAPUKOB PEATHHBIX MPOIECCOB U 3aBUCUMOCTEH.

[IpenMeTHBIC pe3yJbTaThl OCBOCHHS ITPOTPAMMbI YI4EOHOTO Kypca K KOHITy OOy4YeHHUS B
8 kiacce:

YucJia 1 BBIYUCIEHUS

Hcnonb3oBaTh HavallbHBIE MPEACTABJICHUS O MHOXECTBE JACHCTBUTENIBHBIX YHUCEN IS
CpPaBHEHMS, OKPYIJICHUSI U BBIYMCIICHUHN, U300pakaTh NEUCTBUTEIbHBIC YHMC/Ia TOYKAMHU Ha
KOOPJUHATHOM MPAMOM.

[IpumeHsaTs TOHATHE apU(PMETHYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh KBaJpPAaTHHIC
KOPHU, HCHOJIb3ysl TIPU HEOOXOJMMOCTH KaJbKYJATOP, BBHITIOJHATH MPeoOpa3oBaHUs
BBIPAKECHUH, COJECPKAIINX KBAAPATHBIE KOPHH, UCITOJIb3YsI CBOMCTBA KOPHEU.

Ucnonb3oBaTh 3amucu OOJBIIUX U MaJIbIX YUCET C MOMOIIBI0 JECATUYHBIX IPOOei u
crernenert uncna 10.

AJire0OpanvecKue BbIPaKeHUs!

[IpuMeHSTh MOHSTHE CTENEHW C IEJbIM IOKa3aTesieM, BBIMOJHATH MpeoOpa3oBaHUs
BBIPAXKECHUH, COJIEPKAIINX CTEIIEHU C I[EJIBIM ITOKA3aTeJIEM.

BBINMOMHATE TOXIAECTBEHHBIE MPEOOpPa30BaHUS PALIMOHAJIBHBIX BBIPAKEHUI HA OCHOBE
MpaBWJI JEUCTBUHN HAJl MHOTOUYJICHAMHU U aliITeOpandecKUMU APOOSMHU.

PacknanpiBaTh KBapaTHBIA TPEXWICH HA MHOKUTEIIH.

[IpumensaTe mnpeoOpa3zoBaHMsl BbIpAKEHUW JUIl PEIICHUS pPa3JIMYHBIX 3a]ad U3
MaTEeMaTUKH, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA



Pemate MHENHbIE, KBaAPATHBIE YPABHEHUS U PALIMOHAIIBHBIE YPABHEHUS, CBOIAIIUECS
K HUM, CUCTEMBI JIByX YPAaBHEHUH C IBYMs IEPEMEHHBIMHU.

IIpoBOANTH MPOCTEMNIINE UCCIEIOBAHNS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM YHCIIE
C MPUMEHEHUEM TpaUUEeCKUX NMPEACTABICHUN (yCTaHABIMBATh, UMEET JM ypaBHEHUE WU
CUCTEMa YpaBHEHUI pELIEHUs, €CIIM UMEET, TO CKOJIBKO, U ITPOYEe).

[lepexonuTh OT CIOBECHOW (OPMYJIMPOBKH 33Jaud K €€ anreOpanyeckoil MoJeiu C
MIOMOILBIO COCTaBJICHUSI YPAaBHEHUS WM CHCTEMbl YpaBHEHUH, HHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33aJa4H [TOJTYUYEHHBIN pe3ybTar.

IIpuMeHATh CBOWCTBA YHCIOBBIX HEPABEHCTB I CPAaBHEHMS, OLICHKH, peIIaTh
JUHEWHBIE HEPAaBEHCTBA C OJIHOM TMEPEMEHHONW W WX CHCTEMBI, N1aBaTh T'PaPUICCKYIO
WJUTIOCTPALIMIO MHOKECTBA PELICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUU

[lonnmath W WCMONB30BaTh (YHKIMOHAJIbHBIC TOHATUS U S3bIK  (TEPMHHBI,
CUMBOJIMYECKUE 0003HAUYEHUsI), ONPENeATh 3HaUCHUE (PYHKUMHU MO 3HAUYEHUIO apTyMEHTa,
ONpeaeNnsaTh CBOMCTBA (PYHKLIMH 110 €€ TpaduKy.

Ctpouts rpadukn MemenTapubIx GpyHKImH Buga: y = £ x, y =X, y=x° y=\x, y =
|x|, omchIBaTH CBO¥CTBA YMCIIOBOM (DYHKIMH O € TpaduKy.

[IpenMeTHbIe pe3ybTaThl OCBOCHUS MTPOTPpaMMbl Y4€OHOTO Kypca K KOHILY 0OyUYeHHUs B
9 kiacce:

Yucaa 1 BBIYUCTCHUSA

CpaBHMBATH M yHOPSAOUYUBATH PATMOHAIBHBIE U UPPALUOHAIBHBIE YUCTIA.

BoinonsasaTe apudmeTndeckue ASMCTBUS C pallMOHATBLHBIMYU YKCIaMU, COUeTas yCTHBIC
Y MMCbMEHHBIC MPUEMBI, BBITIOJTHATH BBIYACICHUS C UPPALIMOHATIBHBIMU YUCIIAMM.

Haxonute 3HaueHWsi CTENEHEH C UEJIBIMH I[OKAa3aTels MU WU KOPHEHM, BBIUMCIATH
3HAYEHHS YUCIIOBBIX BBIPAKCHUM.

OKpyriaTh JEUCTBUTENBHBIC YMCIA, BBINOJHATh NPUKUAKY pPE3yJIbTaTa BBIYHCIICHUM,
OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHMs U HEPABEHCTBA

PemaTte nuHelHBIE W KBaJpaTHBIC YpPABHECHUS, YPABHCHHS, CBOISIIMAECS K HUM,
pocTelime ApoOHO-paIMOHAIbHBIC YPABHEHHUS.

Pemate cuctembl 1BYX JIMHEMHBIX YPABHEHHUH C ABYMSI IEPEMEHHBIMU U CUCTEMBI JIBYX
YPaBHEHHUM, B KOTOPBIX OHO YPABHECHUE HE SIBISECTCS JIUHEUHBIM.

Pemate TekcTOBBIE 3amaud anreOpadueckKuM CIOCOOOM C TIOMOIIBIO COCTaBJICHUS
YPaBHEHHUS UM CUCTEMBI JIBYX YPaBHEHUM C IByMS MEPEMEHHBIMU.

[IpoBoauTh npocTerve UCCIEI0BaHNs YPABHEHUN U CUCTEM YPABHEHUM, B TOM YHUCJIIE
C MpUMEHEHUEeM rpadUuuecKux MpeacTaBiIeHUl (yCTaHABIMBAaTh, UMEET JIU YpaBHCHUE WIIU
CHUCTEeMa YPAaBHEHUM PEIICHUs, €CIIM UMEET, TO CKOJIBKO, U TPOYEe).

Pemate nuHEHBIE HEPABEHCTBA, KBAJpaTHbIC HEPABEHCTBA, M300pakaTh pelICHUE
HEPABEHCTB HA YUCJIOBOM MPSMOM, 3aMMCHIBATH PEIICHUE C TOMOIIBIO CUMBOJIOB.

Pemate cucTtembl JIMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOIINE
KBaJ[paTHOE HEPABEHCTBO, H300pakaTh PEIICHHE CHUCTEMbl HEPABEHCTB Ha YHCJIOBOM
MPSAMOM, 3aIUCHIBaTh PEUICHUE C TIOMOILBIO CUMBOJIOB.

Hcnonbs30BaTh HEPABEHCTBA MPU PELIEHUH PA3JTAYHBIX 3a4a4.



DyHKUNHA
Pacmo3naBaTth hyHKIMH N3y9eHHBIX BUIOB. [[0Ka3pIBaTh CXEMAaTUUECKH PACIIONOKEHUE

. . k
Ha KOOPAMHATHOM TUIOCKOCTH TpadukoB QYHKIWN BHIA: V = X, Y = X + b, y = oY=

ax’+ bx + ¢, y = x* | y =x, y = |x| B 3aBucumoctu ot 3HaucHHil KOMPQUIHEHTOB,
OTIMCHIBATh CBOMCTBA (DYHKITHH.

CtpouTth 1 U300paxaTh CXeMaTHUYeCKU TpadUuKu KBaJAPaTUUHBIX (QYHKUIUNA, OMUCHIBATH
CBOMCTBA KBaAPATUUHBIX (PYHKUIUN 1O UX rpaduKam.

Pacnio3naBaTh KkBaJpaTH4YHyl0 (QYHKIMIO 10 (opMmyje, NPUBOIUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YucsioBble MOCI€10BATEILHOCTH M IPOTPeCCH U

Pacnio3HaBaTh apudMeTHUYECKyl0 M TE€OMETPUYECKYI0 IPOTPECCHMU TPH Pa3HBIX
cnoco0ax 3aJaHusl.

BBINOMHATE BBIYMCIEHUS C HUCIOJB30BaHUEM (POpPMYH N-ro ujeHa apupMeTuyeckoil u
r€OMETPUYECKON MMPOTPECCHM, CYMMBI IIEPBBIX N YWICHOB.

N300paxxaTs 4eHbI IOCIEI0BATEIbHOCTH TOYKAMH Ha KOOPIMHATHOM TIOCKOCTH.

Pemate 3a1auu, CBA3aHHBIE ¢ YUCIOBBIMU IIOCIIEIOBATEIBHOCTSIMH, B TOM YHUCIIE 3a7a41
13 peaJIbHOM JKU3HU (C UCTIOIB30BaHUEM KaIbKYJISATOPA, IU(POBLIX TEXHOJIOTHIA).






TEMATHYECKOE IINTAHUPOBAHME 7 KJIACC

HanmenoBanme OcHOBHBIC BUBI JCATEIHPHOCTA 00YUIAIONTUXCS
Konuu OcHOBHOE
paznena
€CTBO YacoB coJiepKaHue

(TembI) Kypca

Uwucna v BEIYUCIICHHUS. 25

PanuoHansHbIe Yicia CucremaTu3upoBaTh M 000ramaThL 3HAHUSA 00

[Tonsitue OOBIKHOBEHHBIX U JIECATUYHBIX APOOSIX.

pallMOHAJIBHOTO  YHCIIA. CpaBHHMBATDH U yHOpsSiA0YUBATH apoou,
Apudmernueckue npeoOpa3oBbIBasi MPU HEOOXOAMMOCTU JECATUYHBIE ApOOU B
NEHCTBUS COOBIKHOBEHHbBIC, OOBIKHOBEHHBIE B JIECATUYHBIC, B YACTHOCTHU B
parmoHaTBHBIMA OECKOHEUHYIO JIECITUIHYIO APOOb.
YUCIIAMU. CpaBHeHue, IlpuMensaiTh pa3HoOOpa3HbIe CHOCOOBI W TPHEMBI
YIOPSI0YNBAHIEC BbIYHCJIEHHS 3HAYEHNH IPOOHBIX BhIPAKEHHH, COEpIKAIINX
pallMOHAIBHBIX ~ YHCENI.0OBIKHOBEHHBIE W  JICCATHUYHBIC JApOOH: 3aMEHATHh IIpH
CreneHb ¢ HaTYpalbHBIMHEOOXOJUMOCTH  JIECATHYHYIO JpoOb OOBIKHOBEHHOW W

mokasarejieM. PernieHue

OCHOBHBIX  3aJlad  Ha
poOU, MPOLEHTHI u3
peaJbHOM MTPAKTUKH.
[Ipu3naku
NETUMOCTH, Pa3JI0KEHHUS
Ha MHOXUTEIH

HaTypAJIbHBIX YUCET.

OOBIKHOBEHHYIO JIECITHYHOMN, TPUBOJINTH BRIPAKECHUE K (popme,
HanOosiee yAOOHOW JyIsi  BBIYMCIICHHM, TPEeoOpa30OBBIBATH,
MpOOHBIC BBIPAKCHHUS HA YMHOXKCHHE W JCIICHHUE JCCATUYHBIX
npoOeit K AEHCTBUSAM C LETBIMU YUCIaMHU.

I[IpuBoaguTh 4YHCIA0OBbIe M OyKBEHHbIe MPUMeEPbI
CTCIICHU C HATYpaJbHBIM IOKAa3aTelleM, OOBSCHSS 3HAUYCHHUS
OCHOBAaHMSI CTETIEHHM W TIOKa3aTeliss CTENeHU, HaXOAUTh
3HaueHus creneHel Bujga a" (@ — Mo6oe palUoOHAIBLHOE YUCTIO,
N — HaTypaJbHOE YHUCIIO).




PeanbHbie

3aBucuMOCTH. lIpsamas u

oOpatHas

[MPOIMIOPHUOHAIBHOCTHU

IloHuMAaTBL CMBICK 3amycH OONBIIMX YHUCET C TOMOIIBIO
NECATUYHBIX JIpoOeii u crenenert yucna 10, npuMeHsITh UX B
peabHBIX CUTYAIHSIX.

IlpuMeHATH, TIPU3HAKK JETUMOCTH, pPAa3JOKCHHUS Ha
MHOXKHUTEJIM HATypaJbHbIX YUCEN.

PemiaTh 3agauM Ha 4acTH, MPOICHTHI, MPOIOPIMK, Ha
HaXOXKJeHUe JIpoOu (MpOoIEeHTa) OT BEIMYMHBI U BEJIMYUHBI 110
e€ apobu (mpoleHTy), JApoOu (IpOLeHTa), KOTOPBIM
COCTABJISICT OJ[HA BEJIMYHUHA OT IPYTOM.

IIpuBoauTh, pa3dupaTtb, OLEHUBATH PA3JIUYHBIC
pEIIeHMS, 3aITMCH PEIICHUA TEKCTOBBIX 3a71a4.

Pacno3naBarthb U 00BSICHATD, OIUpasACh  HA
ompeneieHusi, MPSIMO  MPOMOPIMOHAILHBIE M 00paTHO
MPOTIOPITMOHANIBHBIE  3aBUCUMOCTH  MEXJIYy  BCIMYWHAMU;
NPUBOIUTL NpPHMepPbl "THX 3aBUCHMOCTEH M3 PeanbHOTO
MUpa, U3 APYTHX yIeOHBIX MTPEAMETOB.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3a/1a4d Ha JPOOH,
MPOLICHTHI, NPSIMYI0 U O0OpaTHYI MNPOTOPIMOHAIBHOCTH,
TPOTTOPIIAH

AnreGpandeckue
BBIPKCHHUSI
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bykBeHHBIE

BBIPAKEHUS.
[IepemeHHbIE.
Jlonyctumeie
[IEPEMEHHBIX.
DopMyJIbI.

3HA4YCHUA

OBJaanerp anredpanyecKkon TEPMUHOJIOTHEN 151
CHMBOJIUKOM, MPUMEHATH €€ B MPOIIECCE OCBOCHUSI YUEOHOTO
matepuana. Haxoaurb 3HaueHUs] OYKBEHHBIX BBIPAKEHUHN MPU
3aIaHHBIX 3HAYEHUSAX OYKB; BBINOJHITh BBIYHCICHUS T10
dbopmynaMm. BeImoaHATH TpeoOpa3oBaHus 11€JI0T0 BHIPAKEHUS
B MHOTOYJIEH TMPHUBEJACHUEM  TMOJOOHBIX  CJIATaeMBIX,
PaCKpBITUEM CKOOOK. BBIMOJIHATH YMHOXKEHUE OJTHOUJICHA




[IpeoOpazoBanue
OYKBEHHBIX BBIPAXKCHUIH,
pacKpbITUE CKOOOK U
pUBEJIEHUE T0JJOOHBIX
cinaraembix.  CBolicTBa

HA MHOTOWICH M MHOTOWICHA HAa  MHOTOYJICH,

npuMeHsATh (QopMysbl KBajpaTta CyMMBI HW  KBajpaTa
pa3HOCTH.
OcymecTBasATh  pa3joXeHHWE  MHOTOWICHOB  Ha
MHOKHTEIM TIyTéM  BBIHECEHUS 3a CKOOKH  0O0IIero
MHOXHTEJIS, TMPUMEHEHHS (QOPMYJIbI Pa3HOCTH KBaJPaTOB,
dbopMynT COKpamEHHOTO YMHOKEHUS.

CTCICHH ¢ IpumensiTb  npeoOpa3soBaHME  MHOTOWIEHOB  JJIA
HaTypaJbHbIM pelieHns pasiMyHBIX 3a74a4 M3 MaTEMaTUKH, CMEXKHBIX
[10Ka3aTCJICM. MPEIMETOB, U3 PeabHON MPAKTUKU.
Muorousnens. 3HAKOMHUTBLCS C HCTOPHEli Pa3BUTH MATEMaTUKH
CrnoxeHue, BBIYMTAHUE,
YMHOKEHUE
MHOTIOWIEHOB. DOPMYJIBI
COKPAIEHHOTO
YMHOKEHUSI.
Paznoxxenue
MHOTOUYJICHOB Ha
MHOXHUTEIIH
VYpaBHeHus 20 VYpaBHeHue,

HEPaBEHCTBA [paBuiIa Pemiaty JMHEWHOE ypaBHEHUME C OJHOW NEPEMEHHOM,
npeoOpa3oBaHUs NpUMeHAsd NMPaBHJIA IIEPEX0Ja OT UCXOMHOIO ypaBHEHHA K
ypaBHEHUH, paBHOCWIBHOMY €My Ooisiee mpocroro Buzaa. IlposepsTs,
PaBHOCUJIBHOCTD ABIISIETCA JIM KOHKPETHOE YHUCIO KOPHEM YpaBHEHHUS.
YPaBHEHUM. IlonOupare npuMepsl map 4ucel, SBIAIOIIUXCS PEIICHUEM

JInneninoe JIMHEWHOTI'O YPAaBHEHUS C ABYMs IIEPEMEHHBIMU.

ypaBHEHUE




v OJIHOU
NEPEMEHHOM,  pEIICHUE
JUHEWHBIX  YPABHEHHM.
Pemenune 3a1a4 C
MOMOIIBIO YPAaBHEHUM.

JInnerinoe
YpaBHEHHE C  JBYMS
[IEPEMEHHBIMU W €rO0
rpapuk. Cucrema ABYX
JIMHEUHBIX YPAaBHEHUU C
JBYMSI IEPEMEHHBIMU

CTpouts B KOOPJUHATHOHN IJIOCKOCTH IpauK JMHEHHOTO
YpaBHEHHUSI C JBYMsl TEPEMEHHBIMHU; TMOJNb3YICh Tpadurom,
NPUBOJAUTH IPUMeEPHI PEUICHUS YPABHEHHUS.

HaxoauTs  pemieHue  CHCTEMBI  JABYX
YpaBHEHUH C IBYMsI IEPEMEHHBIMHU.

CocraBiasiTb M peliaTh ypaBHEHUE WIM CUCTEMY
YpPaBHEHUN MO YCIOBHUIO 337a4d, HWHTEPHPETUPOBaTH B
COOTBETCTBUM C KOHTEKCTOM 33aJa4H MOJTYYEHHBIH pe3yabTaT

JIMHEUHBIX

Koopaunatet
rpauKy.
DOyHKIMU
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Koopannara Ttouku
Ha 1psamoi. Ywuciosbie
POMEXKYTKHU. PaccTosiHue
MEXIY JBYMSI TOYKaMH
KOOPAWHATHOM  NIPSIMOM.
[IpsamoyrosibHast cucrema

KOOpAUHAT Ha
[JIOCKOCTH. ITpumepsl
rpauKoB, 3aJaHHBIX
dbopmynamu.

HN300paxkaTh Ha KOOPAUHATHOM NPSMON TOUKH,

COOTBETCTBYIOIIIME  3aJaHHBIM  KOOpAMHATaM, JYyYH,
OTpE3KH, WHTEpBaJbl, 3allMChIBaTh HMX Ha aiuredOpandyeckom
a3pike. OTMe4aTh B KOOPAMHATHON IJIOCKOCTHM TOYKH I10
3aJJaHHBIM ~ KOOpJIMHATaM; CTPOUTHb TPaPuUKU HECIOKHBIX
3aBUCUMOCTEH, 3aJaHHBIX (opMyIaMud, B TOM 4YHCIE  C
nomoIplo 1UGpoBeix Jabopatopuil. [IpuMeHATH, H3y4aTh
NpeuMy1IecTBa,

HHTEPNpPEeTHPOBATH rpaduyeckuit croco0
NpeACTaBlICHUs] W aHalM3a pPa3HOOOpa3HOW  >KU3HEHHOU
uHpopManmu. OcBauBaTh TOHATHE (YHKIWH, OBJAJCBAThH
(GYHKIIMOHATBHOU TEPMUHOJIOTHEH.

Pacno3naBats quHEHHY0 QyHKIMIO Y = KX + D,




Urtenue  rpadukoB
peanbHBIX 3aBHCUMOCTEH.
[TonstTre pynkumu.
I'paduk dpyskImM.
CaoiicTBa pyHKIMH.
Jluneiinas QyHKUIHUA.

ONMCBLIBATL €€ CBOWCTBA B 3aBUCMMOCTH OT 3HAYEHUMU
koppuuuenton K u b.

Crpourpb rpaduxm nuHeiHON QyHKUMU, QYHKIHH Y = |
x|. Hcmoab3oBaTh HH(POBBIE Ppecypechl i TOCTPOCHHUS
rpadukoB PyHKINN U U3y4EHUS] UX CBOICTB.

[IpuBomuTh mNpHUMEpPHI  JIMHEHMHBIX
peaNbHBIX NpoLeccax U SBICHUAX

3aBUCUMOCTE B

[Toctpoenue rpaduka
JMHENHOM (GYHKITUH.
['paduk pyHKIIIN
y=lx|
[ToBTOpEHUE 51 6 [ToBTOpEHUE
. BriOupars, NPUMEHSATH OLICHMBAThH CI0COOBI
0000111eHNE OCHOBHBIX TIOHSTUA U . . .
CpaBHEHMS YKCEJ, BBIYUCIECHUN, TPeoOpa30oBaHUN BhIPAKEHUM,
METOJIOB Kypca 7 Kiacca, .
. peLICHUs] YPABHEHUM.
0000111eH1E 3HAaHU I . .
OcymecTBJIATH CAMOKOHTPOJIb BBITIOJIHIEMBIX JEUCTBUN
U CaMOTPOBEPKY pe3yJibTaTa BBIYUCICHUH, MPeoOpa3oBaHUi,
MMOCTPOCHUM.
Pemats 3agaum U3 peaqbHOM JKU3HU, NPHUMEHSAThH
MaTeMaTH4YecKHe 3HAHUS IS PEIICHUS 3a7ady U3 JAPYTrux
MPEIMETOB.
Pemath TekcTOBBIE 3324, CPABHMBATH, BbIOHPATH
CoCco0bI PEIICHUA 3a]]a4n
OBIIEE 102
KOJIMYECTBO YACOB
110 ITPOTPAMME

8 KVIACC



Haumenosaunue
pasnena
(Temsl) Kypca

Komuy
€CTBO 4acOB

OcHOBHOE
COJIepKaHue

OCHOBHBIC BUBI ACATCIIbHOCTHU O6yanOHII/IXCH

Yucia ¥ BbIYUCIIEHUS.
KBanparusie kopHH

15

KBazgpaTHbIil KOpEHb
u3 uyucna. [lonsitue 006
MPpPAlHOHATBHOM YHCIIE.
JlecsiTUUHBIE
PUOJINKEHUS
MppalMOHATBHBIX YUCET.

[elicTBUTENbHBIE
quca. CpaBHeHue
JEHCTBUTEIbHBIX YHUCEIL.

YpaBHEHHE BHUA X2
- d.

CaoiicTBa
apu(pMETHIECKUX
KBaJIpaTHBIX
[IpeoOpazoBanue
YUCJIOBBIX  BBIPAKCHHUI,
COZIepIKaIllUX KBaJpaTHbIC
KOpHU

KOpHEM.

@®opMyJTHPOBATH OIpeleIeHHe KBAJIPAaTHOrO KOPHS U3
gucna, apuMeTudeckoro KBaapaTHOTO KOpHA. IIpuMeHSITH
ONEPAIMI0O M3BJIICUYCHHUS KBAJPATHOTO KOPHSA U3 4HCIIA,
HCMOJb3YSl MPU HEOOXOJUMOCTH KaJbKYJATOP. OueHuBaTH
KBaJpaTHBIE KOPHH LIEJIBIMU YHCIAMU U AECATUYHBIMU JPOOSMHU.

CpaBHuUBaTHL M YNOPAJOYMBATH pAIMOHAIBHBIE U
VPPALMOHAIBHBIC YMCIIA, 3alIMCAHHBIE C IIOMOIIBIO KBaJIPAaTHBIX
KOpPHEW.

HccaenoBaTh ypaBHEHHE X° = @, HAXOAUTh TOYHBIC M
npuOImKkEHHBIE KOpHH Tipu a > 0.

HccnegoBath CBOMCTBA KBAJPaTHBIX KOPHEW, MPOBOJIS
YHCIOBBIE MKCIIEPUMEHTHI C HCIIONB30BAHUEM KAallbKYIATOPA
(KoMITbIOTEPA).

Joka3piBaTh cBOMcTBAa apuMETUYECKUX KBAJIPaTHBIX
KOpPHEH; TPUMEHSATh WX JJId NpeoOpa3oBaHMs BbIPAKEHUU.

BopInosHATH npeo0pa3oBaHUsl  BBIPAKEHHM, COAECPIKALINX
KBaJpaTHble  KOpHU.  BeIpaxkare  NEepEeMEHHBIE u3
reoMeTpuyeckux u  ¢usudeckux Gopmyia. BpIYHCAATH

3HAYEHUS] BBIPAXKCHMM, COAECpXKAUIMX KBAJpATHBIE KOPHH,
UCIIOJIb3YSI P HEOOXOAUMOCTH KAJIbKYJISTOP.




Mcnob30BaTh B XOJ€ pelIeHHs 3a1au MIeMeHTapHbIe
[PEJICTaBICHUS, CBA3aHHbIC C MPUOMMKEHHBIMU 3HAYEHUSIMU
BEJINYMH.

3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTHS MATEMATHKU

Yucna U BEIYUCIICHUA.
CrerneHsb C LEIBIM

Crenennb ¢ OCJIbIM
IIOKAa3aTCIICM.

(I)OpMyJ'll/lpOBaTb onpeacjaceHnue CTCricHhn C  IOCJIbIM
II0KA3aTCIICM.

I0Ka3aTeaeM CrangapTHas ~ 3amuch
THCIIA. IlpeacraBiaaTe 3amMch OONBIIMX M MajbIX YUCEN B
Pasmepbl 00bekTop CTAHAAPTHOM  BuAe. CpaBHMBATL HHCTA W BETHYHHBI,
OKpYIKAIOIero Mupa (ot 33THCAHHBIE ¢ Hcroyb3oBanueM creneHu 10. Mcmosib3oBats
MemenTapHBIX  wacTuy SANMHMCH THCEN B CTAHIAPTHOM BHJIC IS BHIDKEHUS Pa3sMEpoB
10 KocMuueckux OOBEKTOB, JUIMTEILHOCTH IIPOLECCOB B OKPYKAIOLIEM MHPE.
00BEKTOB), ®opmyaupoBaTh, 3aNHCLIBATL B CHMBOJHYECKON
JUTHTETLHOCTD (hopMe ¥ HILTIOCTPUPOBATHL NPUMEPAMH CBOWCTBA CTENEHU C
[POLIECCOB g IIEJIBIM ITOKA3aTENIEM.
OKPYIKaIOLIEM mupe. IIpuMeHsATL CBOMCTBA CTENEHU U1 NPEOOpa3OBaHUSA
CpojlicTBa cTemeHu ¢ BPIP@KCHHH, COAEPXKAIIMX CTENCHH C IEIBIM IOKa3aTEIEM.
[1eJIbIM MOKA3aTeneM BoInoiHATL JEHCTBHS C  YKMCIAMM, 3aIMCaHHBIMH B
CTaHIapTHOM BHJE (YMHOXXEHHE, JECICHUE, BO3BEACHUE B
CTEIICHb)
re0panyecKu Lo
A e6pz;< corue o — PacnosHaBaTh KBaJIpaTHBIM TPEXWIEH, YCTaHABIUBAThH
BIPKCHUA. RBA/PATHBIN , P BO3MOYKHOCTB €TI0 PA3JIOKEHUSI HA MHOXKUTEIIH.
TpEXuNeH TpéxwieH. Paznoxenne . .
PackiiaabIBaTh HA MHOKHTEIN KBAJPATHBIN TPEXUJIEH C
KBaJPaTHOI'O
HEOTPHULIATENLHBIM JUCKPUMUHAHTOM
TpEXUJIEHA Ha

MHOKHTCIIN




Anrebpandeckue
BBIPKCHHUSL.

Anrebpanyeckas
JpoOb

15

Anrebpandeckast
TPOOBb. Jormyctumble
3HAYCHUS TEPEMEHHBIX,
BXO/ISTITIX B
anredpandecKue
BbIpaXeHUsI. (OCHOBHOE
CBOWCTBO
anredpanyecko Ipoowu.
Cokparmieaue  J1po6eii.
CnoxeHue, BBIUMTAHUE,
YMHOKCHHE W JICJICHUC
anredpandeckux JIpooeH.

[IpeobpazoBanue
BBIPAKCHUN,
coJiepKaIInux
anredpanyeckue 1poodu

3anuceiBaTh anreOpanyeckue BblpaxkeHus. Haxogutb
o0nacTb OIIpEEICHUS palMOHAILHOTO BBIpaKEHUSI.
BbINOJHATH YUCIOBBIE MOJCTAHOBKY U BBIYMCJIATH 3HAUYCHHE
apobu, B TOM 4YHCJIE€ C TIOMOLIBIO  KaJbKYJSTOpA.
@opMyIHPOBaTh OCHOBHOE CBOMCTBO anreOpandeckoi apoou
U MPUMEHSATH €ro Ui rnpeoOpazoBaHus ApoOei. BrImoaHATh
aeiictBus ¢ anreOpanmueckumu  Apodsmu.  [Ipumensars
npeoOpa30BaHus BRIPAKEHUHN ISl peIIeHus 3a7a4. BbIpaxkaTrh
nepeMenHble u3 ¢opmyn (HU3NUECKUX, TEOMETPUUECKHX,
OMUCHIBAIOIINX OBITOBBIE CUTYAIIUH)




YpaBHeHUs
HEpPABEHCTBA.

KBangpaTtHbie
YpaBHEHHUS

15

KBanparHoe
ypaBHeHue.  HemnonHoe
KBaJIpPaATHOEC ypPABHEHMUE.
dopmyiia KOpHEU
KBaJIPaTHOTO YPaBHEHHSI.
Teopema Buera.

Pemienue
YPaBHEHUM, CBOJSIIUXCS
K KBaJIPaTHBIM.
[Ipocrenmme
JTpOoOHOpaIMOHAJILHBIC
YpaBHEHMUS.

Pemienue
TEKCTOBBIX
MMOMOILIBIO
YpPaBHEHUI

3aJa4 C
KBaJApaTHBIX

Pacno3naBaTh KBaJipaTHbIC YPaBHEHHS.

3anuceiBaTh GOpPMYJy KOpPHEN KBaIpaTHOTO YPAaBHEHUS;
peliaTe KBaJApaTHbIe YPaBHEHUS — IIOJHBIC U HETMOJIHBIE.
I[IpoBoauth mpocTelMe  HCCACAOBAHHUSA  KBAJPATHBIX
YPaBHEHUM.

Pemiars, ypaBHeHMsl, CBOIAIIMECS K KBaJIpaTHbIM, C
MOMOIIBI0O  MpeoOpa3oBaHU U 3aMEHOW  MEPEMEHHOM.
HaOarogaTte M aHAIM3MPOBATH CBI3b MEXAY KOPHAMH H
koM uIMeHTaMy KBaPaTHOTO YPaBHEHHS.

®opmyaupoBath Teopemy Buera, a Takxke oOpaTHYIO
TeopeMy, IPUMEHATh "TH TeopeMbl JUIs pelleHus 3a/1a4.

Pemath TekcToOBBIE 3a4a4M anreOpaMyeckKuM cCriocoOoMm:
NEePEXOAUTh OT CIOBECHOW (hOPMYJIMPOBKU YCIOBHUS 337aud K
anreOpandyeckodl MoAeNu MyTEM COCTaBJICHHS ypaBHEHUS;
pemars  COCTABICHHOE  YpPaBHEHME,  HMHTEPIPETUPOBATH
pEe3yJbTaT.

3HAKOMMTBCS € MCTOPUE pa3BUTHS aareOpbl

YpaBHeHus
HEPaBEHCTBA.
CucreMbl ypaBHEHUN

13

JIuHelHoe
YpaBHEHHE C  JIBYMS
MEPEMEHHBIMH, ero
rpaduk, MIPUMEPHI
peLIeHUs ypaBHEHUU B
LeJIbIX 4uciax. PelieHnue
CUCTEM JBYX JIMHEUHBIX
YpPaBHEHUU

PacnosHaBare  JMHCHHBIC
MEPEMEHHBIMHU.

Crpouth rpagukyd JTUHEHHBIX YpPaBHEHUW, B TOM YHUCIE
HCNO0JIb3Ys LH(POBLIE pecypcehl.

Pazimyars mapajuiesibHbIE UM TEPECEKAIOLIUECS MPSMbIC
110 UX YPABHEHUSIM.

Pemare cucreMbl IBYX JIMHEHMHBIX YPaBHEHUM C IBYMs

IMCPEMCHHBIMHU HO)ICTaHOBKOﬁ U CJIOXKCHHUEM.

ypaBHEHUs C  JIByMs




c IBYMS
[IEPEMEHHBIMHU.

[Ipumepsbl peneHus
CUCTEM HEJIMHEUHBIX
YPaBHEHUM C  JIByMS
MEPEMEHHBIMHU.
['padmueckas
WHTEPIIPETALUS

YpPaBHEHUsI C  JByMH
[MEPEMEHHBIMU U CHUCTEM
JIMHEMHBIX YPAaBHEHUHN C
JIBYMSI  TIEPEMEHHBIMU.
Pemenue TEKCTOBBIX
3aza4 c IIOMOILBIO
CUCTEM YPaBHEHUI

Pemars mnpocreimme CUCTEMBI, B KOTOPBIX OJHO W3
YPaBHEHUH HE SBIACTCS JTUHEHHBIM.

IlpuBoauth rpaguyecKy0 HHTEPHPETALMIO PELICHUS
YpaBHEHUS C ABYMsS IEPEMEHHBIMH W CHUCTEM YpPAaBHEHUH C
JBYMS IIEPEMEHHBIMMU.

Pemiath TeKkcTOBBIE 32/1a4M areOpandecKiuM CIIoCOOOM

YpaBHeHUs
HEPaBEHCTBA.
Hepasencrtsa

12

Yucnosele
HEpPaBEHCTBA u ux
CBOMCTBA.

HepasencTso c
OJHOU TIEPEMEHHOM.

JIuHeliHble HEpaBEHCTBA
C OJHOW MEPEMEHHON U
nx pemeHue. CHCTEMBI
JIMHEMHBIX HEPABEHCTB

@®opMyJHPOBATHL CBOMCTBA YHCIOBBIX HEPABEHCTB,
WJUTIOCTPUPOBATh UX HA KOOPAMHATHOM MPSAMOM, A0KA3bIBATH
anreOpanyeck.

IIpuMeHsATHL CBOMCTBA HEPABEHCTB B XOAE pELICHUS
3ana4. PemiaTh JIMHENHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM,
n300paXkaTh peEIIeHWe HEPaBEHCTBA HA YHUCJIOBOM MPSIMOMA.
PemiaTh cucTeMbl JTUHEHHBIX HEPABEHCTB, M300paxkaTh
pELLIEHUE CUCTEMBI HEPABEHCTB HA YHCIIOBOU NPSAMOU




C OJTHOU
MMEPEMEHHOU 151 170.4
pemenne. M3o0paxkeHue
peLIeHHUs JIMHEWHOTO
HEpaBEHCTBA M HX
CUCTEM HAa YHUCIOBOH
PSIMOU

OyHKIMH. [lonsitue GyHKIMH. Ucnoan3oBath (PYHKIIMOHAIBHYIO TEPMHHOJIOTHI0O U
OCHOBHBIE IOHATHUSA OOusactb onpeneneHus: 1 |CHMBOJIHKY.
MHOXXECTBO  3HAYCHHU BoruncaaTs 3HaYeHNst QYHKUMN, 33JaHHBIX (opMyJaMu
byHKIUN. CrniocoOwl (Tipu HEO0OXOIMMOCTH HCMOJIb30BaTh KaJIbKYJISITOD);
3a7aHus (YHKUUA. COCTABJAATH TA0JUIbI 3HAYEHUH (QYHKIIUU.
['pacdux byHKIIUU. Crponth no Ttoukam rpapuku QyHkiui. OnucbiBaTh
CpoiicTBa (yHKUIMH, WX CBOWcTBA  (QYHKIMM HAa  OCHOBE €€  TIpaduuecKkoro
0TOOpakeHue [IPEICTABIICHHUS.
Ha rpaduxe Hcnoab3oBath (PYHKIIMOHAIBHYIO TEPMHHOJIOTHIO U
CHMBOJIHKY.
HccnenoBary  mpumepbl  rpa@uKoB,  OTpaKaroIIUX
peanbHble Tmpolecchl W sBieHUA. [IpMBOAMTH NpHUMeEpPHI
[IPOLIECCOB U SBJICHUH C 3aJaHHBIMU CBOMCTBAMM.
Hcnonb30BaTh KOMIBIOTEPHBbIE POrPAMMBI
JUIsT TIOCTpOeHUs] TpaukoB (YHKIMI M HM3yYEHUS HX
CBONCTB
DyHKIUH. Urenue 51
Haxomuts ¢ nmoMompbio rpaguka (QyHKIUM 3HAYCHUE
Yucnosbie GyHKIIUN MOCTpOEHUE  T'paPUKOB . .
byHKIHI. ITpiepst OJIHOM M3 pacCMAaTPUBAEMBIX BEJIMYMH IO 3HAYECHHIO pyroil. B

rpadukoB

HECIIOKHBIX CITy4asiX BbIPAaXKaTh (POPMYJIOH 3aBHCHUMOCTh




GyHKIINH,
OTpaXaloluX peajbHbIe
[IPOLIECCHI. QyHKINH,
ONKCHIBAIOIINE MPSAMYIO
17§ oOpaTHy0
MPONOPLMOHAIIBHBIE
3aBUCUMOCTH, ux
rpaduKy.

I'padpux  pyHxuum
y = X2
OyHKIMA Y = X, y
= X3,

y=Vx ¥ =|x];

rpaduueckoe
pEelICHUE YpaBHEHHUN W
CUCTEM YpPaBHEHUI

MEXK]ly BETMUYNHAMM.

OnucbIBaTh XapakTep W3MEHEHUS OJHOW BEIWYMHBI B
3aBUCUMOCTH OT U3MEHEHHUS APYTOU.

Pacno3naBathb Buabl n3ydaeMbix pyHkiuii. Iloka3piBaTh
CXeMATHYeCKH TIOJI0KEHUE Ha KOOPJIUHATHOW IUIOCKOCTH
rpadukoB GyHKIUN BUga: y = XLy =x, y=vx,y= | x|

HUcnoab3oBarh ¢GyHkuuoHaabHO-rpaduyeckme
NPEeACTABJICHUS U PEUICHUS U HWCCIEHOBAHUS YPAaBHEHUW U
CUCTEM YPaBHECHMUII.

IIpumensats uMdpoBbie Ppecypcbl Ui MNOCTPOCHUSA
rpadukoB QyHKIIHIMA

[ToBTOpEHNKE
0000111eHHE

IToBTOpEHUE
OCHOBHBIX TMOHSITHU U
METOJ0B KypcoB 7 U &
KJIaCCOB, 00001IeHNE
3HAHUM

BriOupars, NPUMEHATD, OLICHMBATH CIoco0bI
CpPaBHEHUSI YMCEJ, BBIYUCICHHM, MPeoOpa30BaHMIl BhIpAXKEHUH,
pELICHUs] YPABHEHUM.

OcymecTBJISATH CAMOKOHTPOJIb BBIMOJHIEMbIX JACHCTBUI
U CaMONPOBEPKY pe3yJibTaTa BBIYUCIEHUN, MpeoOpa3oBaHUM,
MMOCTPOCHHU.

Pemars 3agaum U3 peaibHOM KU3HU, IPUMEHATh




MAaTCMAaTUYCCKUEC 3HAHWA OJId PCHICHHA 3aJa4 U3 APYIrux
MMpcaAMCTOB.

Pemiars TeEKCTOBBIE 3ada4iM, CpPaBHHBATD, Bl)IﬁI/IpaTI)
CIocoObI peUICHUA 3aJa91

OBILIEE
KOJIMYECTBO YACOB
[10 TIPOTPAMME

102




9 KUIIACC

HaumenoBanue pazaena
(Temsl) Kypca

Komuy
€CTBO 4acOB

OcHOBHOE
CoJiepKaHue

OcHOBHBIE BUBI JICATEIIBHOCTH O0y4aOIIUXCS

Yucna 1 BBIYUCIICHUA.
JIeCTBUTENBHBIC YHCIIA

9

Panmonansunie
4yyciia, UppalnuoOHAIbHBIC
Yuca, KOHEUYHEIE 51
OCCKOHEYHEIC
JECSITUYHEIE
MHOX€ECTBO
JICUCTBUTEIBHBIX  YHCEII,
JIEUCTBUTEIILHBIC
KaK OECKOHEYHEIC
JECATUYHBIC Ipoowu.
B3aumuo OJHO3HAYHOE
COOTBETCTBUEC
MHO>KECTBOM
JIEUCTBUTEIIBLHBIX YHCEII U

JpoOu.

quciaa

MEXKTY

Pa3BuBaTh mnpeacTaBjieHHMsl O YHUCIAX: OT MHOXECTBA
HATYpPaJIbHBIX YHCEJ 10 MHOXXECTBA JCHCTBUTEJBbHBIX YHCEII.
O3HaKOMUTBLCA c BO3MO>KHOCTBIO MPEJICTaBIICHUS]
NEUCTBUTEIBLHOTO YKCiIa KaK OECKOHEUHON JAECATUYHON IpooH,
NMPUMEHSITh JeCATHYHBIC NPHUOMIDKCHHUS palMOHAIBHBIX U
uppanuoHanbHbIX yncesl. U300pakaTh I1eCTBUTEIBHBIE YUCIA
TOYKaMU KOOPJAUHATHOW MPSMOW.
3anucbIBaTh, CpaBHMBATH
e CTBUTEIbHBIC YHCIIA.

BbInoJiHATH, couyeTass YCTHbICE M INHCHbMEHHBIE MPUEMBI,
apudMeTuyeckue AefiCTBUSL C pPAIMOHAJIBHBIMU YHCIIAMU;
HAXO0JUTh 3HAYCHUS CTCICHEH C MLEIbIMM IIOKA3aTCIIMHM U
KOpHEH; BBIYUCIATHL 3HAYCHUS YMUCIOBBIX BBIPAXKCHUM.
IMosyyuTh nmpeacraBjaeHue O 3HAYMMOCTH

JICUCTBUTEJIbHBIX YHUCEI B MPAKTUYECKOU JI€SATECIIBHOCTH]

H ynopsiroumBaThb

MHOECTBOM TOYEK
. .. UEJIOBEKA.
KOOPAMHATHON  TPSIMOM.
ChaBHeHIC AHAIM3UpPOBATh M JeJaTb BbIBOABI O TOYHOCTH
BHEHU .

pv MPUOIMKEHUS JEHCTBUTEIHLHOTO YHUCIIa TIPH PEIICHUH 3a71a4.
NEeUCTBUTEIBHBIX  YHCEII, .

Okpyrasitb  JICUCTBUTENbHBIC  YKCJIA, BbINOJHATH
apupMeTHIECKUE

NPUKUIKY pE3yJIbTaTa BBIYUCICHUN, OLEHKY 3HAYCHUN




YU CJIOBBIX BBIp&)KCHI’Iﬁ.

ACUCTBUA c 3HAKOMHUTBHCS ¢ UCTOPHEH Pa3BUTHUS MATEMATUKH
JIECTBUTEIbHBIMU
YU CIIaMHU.
[TpubmmkénHoe
3HAYCHUE BEJINYUHBI,
TOYHOCTb MPUOIFKCHHUS.
Oxkpyrienue yuced.
[Ipukuaka ©  OLEHKa
PE3yIBTAaTOB
BBIUKCIICHUU
YpaBHeHus u 14 Tvses OcBauBaTthb, 3aIOMUHATH M NPUMEHSATH rpaduyeckue
WHEWHOE .
HEPABEHCTBA. YPABHEHHUS C MeTOAbI IIPU PEIICHUN YPABHEHU, HEPABEHCTB U UX CUCTEM.
. YpaBHEHUE. Pemenue
OJHOM - Pacno3naBarh 1enbie U ApoOHbIE ypaBHeHUs. Pemarth
. YPaBHEHU, CBOISALIUXCS N
MePEMEHHOU . JUHelHble W KBAaJApPaTHble YpPaBHEHHsl, YpaBHCHUS,
K JIUHEUHBIM. .
CBOZSIIMECS K HHM, IMPOCTEHIINe ApOOHOpAIMOHAIbHBIC
KBanparHoe ypaBHEHHUE.
.’ ypaBHEHUS.
Pemienue  ypaBHEHUH,
IIpeanarats BO3MOXKHBIE CITOCOOBI PEIICHUS] TEKCTOBBIX
CBOJISILIIAXCS K
3a/7a4, 00CYK1aTh UX M PelIaTh TCKCTOBBIC 33]]a4l Pa3HBIMU
KBaJPaTHBIM.
croco0aMu.
bukBanparHbie .
3HAKOMHMTBHCS ¢ HCTOPHEH Pa3BUTHUS MAaTEMATUKH
YpaBHEHMUSI.

IIpumeps! peuienus
YPaBHEHUW TpETbEU U
YETBEPTOU CTEIICHEN




pa3loKEHHEM  Ha
MHOXUTENU.  Pemenune
JPOOHOPAIIMOHATBHBIX
YPaBHCHUU.
Pemenue
TEKCTOBBIX
anredpandecKuM
METOO0M

3a1a4

YpaBHeHUs
HEpaBEHCTBA.
CucreMbl ypaBHEHUN
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YpaBHEeHUE ¢ AByMs
[IEPEMEHHBIMU U €I0
rpaduk. Cucrema ABYyX
JUHEWHBIX YPAaBHEHUU C
JBYMsI TIEPEMEHHBIMU H
e€ pemenue. Pemienue
CUCTEM JIBYX YPaBHECHHI,
OJIHO U3  KOTOPBIX
JUHEWHOE, a Jpyroe -—
BTOPOU CTEIICHU.
['padpuueckas
WHTEPHPETALNS CUCTEMBI
YPaBHEHUU C  ABYyMs
nepeMeHHbIMU. Perenue
TEKCTOBBIX 3a/1a4
anreOpanyecKkum
crnocooom

OcBauBath M NPHUMEHATb NMPUEMBI PEIICHUS CHUCTEMBI
JBYX JIMHEHHBIX YpaBHEHUH C JABYyMSI T[EPEMEHHBIMU U
CUCTEMBbI JIBYX YPaBHEHHUW, B KOTOPBIX OJHO YpPaBHEHHE HE
SIBJISICTCS JINHEUHBIM.

Hcnoab3oBath QyHKIHOHATBHO-TPAPUUECKUE

NPEACTAaBICHUS Ui PelIeHusl M HCCIAeHOBAHMSA
YPaBHEHUU U CUCTEM.

AHAIM3UPOBATHL  TEKCThl  3aJa4, pemarb  UX
anreOpandyeckuM CrocoOOM: MepPexXoauTh OT CJIOBECHOU
GbOpMYJIUPOBKU YCJIOBUS 3aJlaud K are0Opandeckod MOJeIn

NyTEM  COCTABJICHHMSI  CUCTEMbl  ypaBHEHUI;  pemaThb
COCTaBJICHHYIO CHUCTEMY YpaBHEHHIl; HHTEPNPETHPOBATH
pe3ynbTar.

3HAKOMHUTBHCS ¢ UCTOPHEH Pa3BUTHUS MATEMATUKH




YpaBHeHUs
HEPABEHCTBA.
Hepasencra

16

Yucnosble
HEpPABEHCTBA U 170:¢
CBOWCTBA. JIunenHble
HEpABEHCTBA C OJHOU
[MEPEMEHHOU U ux
pEIICHUE. Cucremsbl
JIMHEWHBIX HEPABEHCTB C
OIHOW NEPEMEHHON U UX
pemenue. KBagparhsie
HEpAaBECHCTBA U 170:¢
pemienune. ['paduueckas
WHTEPIPETALINS
HEPABEHCTB M CHUCTEM
HEpABEHCTB C  JIBYMS
[IEpEMEHHBIMU

Yurarb, 3an1MCbIBATh, IOHUMATh, HHTEPIPETUPOBATH
HEPABEHCTBA; MCIOJb30BaTh CUMBOJHUKY W TEPMHHOJOTHIO.
BbINOJHATL peoOpa3oBaHUsl HEPABEHCTB, HCINOJIb30BaTh
JUIsL  TIpeo0pa3oBaHUsl CBOWCTBA YMCIOBBIX HEPABEHCTB.
PacnosHaBaThe JMHEHHBIE W KBaJApPaTHbIE HEPABEHCTBA.
Pemiarb JMHENWHBIE HEPABEHCTBA, CHUCTEMbI JIMHEHWHBIX
HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIIMNX KBAaJIpPaTHOE
HEPABEHCTBO, M peEIIaThb UX; O0CYKAATh IOJyYCHHbBIC
peLIeHus.

MN300paxkaTh pelIeHHE HEPAaBEHCTBA U CUCTEMBI
HEPABEHCTB HAa YHUCJIOBOM MPSMOW, 3alUCBIBATH PEIICHHE C
IIOMOILBIO CUMBOJIOB.

Pemiatb  KBaJpaTHbIC
rpaguuecKue npeICTaBICHuUs.

OcBauBaTh M NPUMEHATH HEPABEHCTBA NPU PELICHUU
pPa3JIMYHBIX 33]1a4, B TOM YUCJIE IPAKTUKOOPUEHTUPOBAHHBIX

HCPAaBCHCTBA, HCIIOJIBb3YA

DOyHKIUU

16

KBagpaTtnunas
bynkuus, e€ rpaduxk u
CBOMCTBA. [Tapaboua,
KOOPJIMHATHI ~ BEPIIMHBI
napaboJibl, OCh

Pacno3naBartb BUbI U3y4aeMbIX byHKIINH;
WIJIIOCTPUPOBATH CXeMAaTH4YeCKH, 00BSICHATH
PAacIoJIOKEHUE Ha KOOPIUHATHOM MIIOCKOCTH TpaduKoB K

byukmit Buma: y = kx,y = kx + b,y =E VY = X,

X




CUMMETPHUHI
apaboJIbl. I'paduku
GyHKITUH:
y=kx, y=kx +b,
y=
y=x, y=x,
y=vx,
y=lx|

y = ¥y =vx, = |x| B 3aBHCHUMOCTH OT 3HAYCHHIA
kKo PUIHEHTOB; ONUCHIBATH MX CBOKCTBA.

Pacno3HaBaTh KBaJpaTHUHYIO (QYHKIMIO 1O (GopMmyIe.
I[IpuBoauThL NpHUMEPHI KBAJAPATUYHBIX 3aBUCUMOCTEH U3
peaIbHON  JKW3HH, (U3UKH, TEOMETpUd. BBIABIATL U
000011aTh 0COOEHHOCTH TpaduKa KBaAPATUIHON QYHKIUHU Y =
ax’ + bx + c.

Crpouts u u300pakaTh cXeMaTH4YeCKHM Tpaduxu
KBaJIpaTUYHBIX (DYHKIMMH, 3aJaHHBIX GopMylaMu BHIa Y =
ad, y=a+qg,y=ax+p)y=ax’+bx+c.

AHAJIM3UPOBATHL U NMPUMEHSATH CBOWCTBA W3YyUYECHHBIX
GYHKIMA 711 UX TOCTPOEHHUS, B TOM YHCJIE C MOMOIIBIO
U(POBBIX PECYPCOB

YucioBeie
IOCJIEJOBATEJILHOCTH
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[TonsiTne ymcnoBOM
MOCJIEN0BATENBHOCTH.
3amanue
MOCJIEI0BATEILHOCTH
PEKYPpPEHTHOMU
dbopmyroit u (opmyioi
n-ro YJIeHA.
Apudmernueckas U
reoMeTpuiecKas
[IPOTPECCUM.

DopmMyIsl n-ro
yieHa apuMeTUIeCKON
Y TEOMETPUYECKOU

OcBauBaTh M NPUMEHSTh WHICKCHBIC O0O3HAYCHUS,
CTPOUTH peveBble BBICKA3BIBAHMS C HCIOJBb30BAaHUEM
TEPMUHOJIOTHH, CBSI3aHHOM C MIOHATUEM IOCIIEI0BATEILHOCTH.

AHaauzupoBath GopmMyiry N-To 4ieHa

MOCJICIOBATEILHOCTA WU PEKYyppPEeHTHYIO GOpMylay H
BBLIYMC/IATH YWICHB MOCIEN0BATENLHOCTEH, 3aMaHHBIX MTHMH
dbopmynamu.

YcranaBiauBaTh 3aKOHOMEPHOCTH B  IOCTPOCHUU
MOCIIEI0BATEIHLHOCTH, €CIIA BBITMCAHBI MIEPBbIE HECKOJIBKO €€
YJICHOB.

Pacno3naBath apupMeTHYECKYI0 U TEOMETPHUYCCKYIO
MIPOTPECCUU MPH Pa3HBIX CIIOCO0aX 3aaHusl.




MPOrpeccHii, CyMMBbI

Pemath 3ama4un ¢ ucmonab3oBanueM (GopMmys N-TO 4jieHa

MEpBBIX N HWICHOB. ) hMeTHYeCKOl M TeOMETPHYCCKON MPOTPECCHH, CyMMBI
H306paxeHnue ) HIEHOB onprrx N WICHOB.
apH@MeTquCKOUH = N300paxarh 4iaeHbl NOCIEN0BATEIBHOCTH TOUYKAMHM Ha
reOMeTqufCKOH KOOPAMHATHOM IJIOCKOCTH.
MpOTpeCCHt TOHKAMI Ha PaccmaTpuBaTh npuMepbl NpPoLeccOB U ABJIEHMI U3
KOOPAMHATHOM — —  peanpHolf  KM3HM, WLTIOCTPUPYIOIIME — H3MEHEHHE B
I;HOCKOCTH' HHHGH?HH " apudmerraeckoit IIPOrPECCUH, B r€OMETPUIECKON
- KCIOHCHIHAIILHBIH porpeccuu; Mn300pakaTb COOTBETCTBYIOIIME 3aBUCHMOCTHU
poct. rpaguuecKu.
CrioxHbIe Pemiatp  3agauyW,  CBS3aHHBIE C  YHCJIOBBIMH
POLCHTRL [OCJIEI0BATEIbHOCTAMU, B TOM YHCJE 3aJaud U3 pealbHON
"KU3HU C MCTIOIb30BaHUEM U(DPOBBIX TEXHOJIOTUI
(MnexkTpoHHBIX TabmuI, rpadUUecKoro KaubKynsaTopa H
T.1.). Pematp 3a7auu Ha CIOXKHBIE MPOLIEHTHI, B TOM YHUCIIE
3a/a4yil W3 peaTbHOW TPAKTUKH (C  HCIOJIb30BAHHUEM
KaJIbKYJISITOPA).
3HAKOMMTBCS ¢ MCTOPHE pa3BUTHSI MaTEMaTUKU
llosroperne, 18 Yucaa u OnepupoBathb NOHSITUSIMU: MHOKECTBO,
obobmeHue, 5 BbIYHMCJICHUS OJIMHOKECTBO, OTEpaIlii HaJl MHOKECTBaMHU; UCIOJIb30BaTh
CHCTCMATH3AINA SHAHUH (3anuce, cpaBHeHHe, rpahuUecKkoe MNpejCTaBIeHHE MHOMKECTB i ONHCAHUS
JeiCTBUS C peaJibHbIX MPOIIECCOB M SBJICHWH, NMPHU pPEIICHWU 3a7ad M3
JEHCTBUTEIIbHBIMU JIPYTUX YYEOHBIX MPEIMETOB.
YICIIaMHU, YHCII0Bast AKTyaJu3upoBaTh TEPMHUHOJIOTHIO W  OCHOBHbBIE
npsiMasi; NPOLEHTHI, AelCTBUS, CBA3aHHbIE € YHMCJIAMHU: HATypajJbHOE YHCIIO,

OTHOILIEHHUS, IPOTIOPLUY;

I[MPOCTOC U COCTABHOC YHMCJIa, ACTIMMOCTL HATYpPaJIbHBIX




OKpYTJICHUE,
MpUOIMKEHUE, OIICHKA,

YUCCJl, IPHU3HAKU ACIIMMOCTH, LCJI0C YHUCIIO, MOAYJIb
qucia, OOBIKHOBEHHAS U JACCATHYHAs I[pO6I/I, CTaHI[apTHLIﬁ

pelieHue TEKCTOBBIX BHJ YHCIa, apu(METUUECKUI KBAaPATHBII KOPEHb.
3ajiay apuPMETHIECKUM BbINOJIHATH nelcTBHA, CPaBHMBAThH n
CrIocoboMm) YHOPSIAOYMBATh  4YKCJIA,  OPEACTAaBIATH  4YMCIa  Ha
KOOPAMHATHOM NPSAMOM, OKPYIJIATh YHCIA; BBINOJHATH
NPUKUAKY U OLEHKY pe3yJibTaTa BHIYMCICHUM.
Pematp  TekcroBble  3agauuM  apuPMETHUYECKUM
cnocobom. Pemath mnpakTudeckue 3agadyM, COJCpIKAIIUC
OPOLIEHTHI, JOJH, YacTH, BbIPAXKAIOUIUE 3aBUCUMOCTH:
CKOPOCTb — BpeMs — PacCTOSIHUE, L€HA — KOJUYECTBO —
CTOUMOCTb, 00BEM paboThl — BpeMsi —
IIPOU3BOJIUTENIBHOCTh  Tpyna.  Pa30upars  peanbHbIe
JKU3HCHHBIC CHUTyalWH, (POpMyIMpoOBaTh HX Ha A3BIKE
MaTeMaTHKH,
HAXOAUTHb  pELICHUE, TMPUMEHAS  MaTeMaTHUYECKHM
arrnapar, MHHTePNPeTHPOBATDH PE3YyJIbTAT
Anredpanveckue ,
OnepupoBarh MNOHATHAMH: CTENEHb C  LEJIbIM
BbIPAKEHHUA . .
nokaszareyiieM,  apu(pMETUYECKUd  KBAAPATHBIA  KOPEHb,
(mpeoOpa3zoBaHue
MHOTOWIEH, ajare0pandeckas Jpo0b, TOKIECTBO.
anredpandecKux N ,
- BbINOJIHATH OCHOBHBbIE eHCTBHS: BBINOJIHATh PACUETHI
BBIPAKEHU,
o dbopmynam, peoOpa3oBLIBATH 1enble,
JOMYCTUMBbIE
JIpOOHOPALIMOHAIBHBIE BBIPAXKEHUS U BBIPAKEHUS C KOPHAMH,
3HAYCHUS)

pEAIM30BbIBATh PA3JI0KEHUE MHOTOYJICHA HA MHOXXHUTEIU, B
TOM YHCJI€ C UCTIOIb30BaHuEM (OPMYIT Pa3HOCTH KBAJPATOB U
KBaJlpaTa CyMMBbI U Pa3HOCTU; HAXOJAUTh




JOMYyCTUMBIE 3HAYCHUS TIEPEMEHHBIX TUTST
JPOOHOPAIIMOHATBHBIX BEIPAKEHUM, KOPHEH.

MopaeanpoBatb C TOMOIIBIO  (QoOpMylT  pealbHbBIE
MPOLIECCHI U SIBJICHUS

DOyHKIUU
(moctpoeHnue,
CBONCTBA M3y4YEHHBIX
byHkuii; rpaduueckoe
pellleHne YypaBHEHUH U

X CUCTEM)

OnepupoBarb  NOHATUSIMU:  GYHKIUSA,  Tpaduk
(GyHKIMM, HyIW (QYHKUUH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA,
OPOMEKYTKA  BO3pacTaHus, YyObIBaHMS, HauOoOJblIee H
HanMEHbIlIee 3HAYCHUSI (PYHKIINU.

AHAJIM3MPOBATh, CPABHUBATH, 00CYXKJAATh CBOICTBA
(yHKUUNA, CTPOUTH UX TpadUKy.

OnepupoBathb NOHATUSIMU: npsiMast
OPOMOPLUOHAIBHOCTh,  O0OpaTHasg  IPONOPLHOHAIBHOCTD,
auHeHas (QyHKUMS, KBaapaTH4Has (QyHKUuUsA, mapadona,
runiepbona. Hcnoab3zoBath rpaguku g ONpEIesICHUs
CBOKCTB, IPOLIECCOB M 3aBUCUMOCTEH, IS PELICHUS 3a7a4 U3
Opyrux  ydyeOHBbIX TPEIMETOB M peajbHOM  YKU3HU;
MO/IeJIUPOBATh C MOMOIIBI0 IPaUKOB peasibHble MPOIECCHI
U sBieHUs. BbIpaxars (opmyjaMm 3aBUCUMOCTH MEXIY
BEJIMYMHAMU

OBILEE
KOJIMYECTBO YACOB I10
[TPOTPAMME

102




TemaTuyeckoe nNaaHupoBanue. Ajireopa. / Kiaace

3 yaca B Henemro, Bcero 102 yaca

Homep Conep:xanue
naparpa y4e0Horo XapaKTepHCTHKA OCHOBHBIX BH/IOB JA€eATEeJIbHOCTH y4eHHKA(HA YPOBHE
¢pa MarTepuasa Y4eOHBIX JeiicTBHIl)
Koa
nuec
TBO
qaco
B
I'nasa 1
Jluneiinoe ypaBHeHuUeC 13
O/THOM NepeMeHHOM
1 BeeseHue B anredpy 1 |Pacnosnaeéams 4NCIOBbIE BBIPAKEHNUS U BLIPAKEHHS C IEPEMEHHBIMM, JTUHEHHbIE
- ypaBHeHUs. [IpUBOIUTE IPUMEPHI BBIPAXKEHUIA ¢ TEpeMEHHBIMH, THHEHHBIX
2 JIuHeliHOE ypaBHEHHEC 5 .
. . ypaBHeHHii. COCTABIIAThL BRIPAKEHUE C TIEPEMEHHBIMH T10 YCIOBHIO 33/1auM.
OAHOM TICPEMCHHOMN BLINONHATH IPe00pa3oBaHus BHIPAKEHUIA: MPUBOAUTH MOI00HbIE ClIAraeMble,
3 PeleHue 3a1a4 ¢ 5  [packpeIBaTh CKOOKH. HaXomuTh 3HaUEHNE BBIPAKEHUS C IEPEMEHHBIMH ITPH
OMOILBIO yPaBHEHMIA 3a/JaHHBIX 3HAYEHUSX TepeMeHHbIX. Knaccupuuumposats anredpandeckue
BLIpakeHUs. ONMICHIBATE LIEJbIE BEIPAKEHHUS.
[losTopeHue 1 L \@opmyauposams onpenenenne mmeitroro ypasHeus. Pemarh muHeiiHoe
CHCTCMATH 3L ypaBHEHHE B 001eM Buje. HTEpIpeTUpoBaTh YpaBHEHUE KAK MATEMATHIECKYIO
yuebHoro Matepnana MOJIENb PeabHOM cuTyaruu. ONKMCHIBATH CXEMY PEIEHHs] TEKCTOBOM 3a1a4u,
KOHTpOMbHAs paGoTa 1 [IPUMEHSTD €€ 1Is pelenus 3anay
No 1
I'nasa 2
LeJble BoIpakeHust 52




Homep Coaep:xanue
naparpa yueOHOro XapaKTepUCTHKA OCHOBHBIX BH/IOB AeAITeJIbHOCTH YYeHHMKA(HA YPOBHE
¢pa MaTepuaja Y4eOHBIX JeiiCTBUH)
Kon
nuec
TBO
4aco
B
4 T0XKIECTBEHHO 2 |@opmyruposams:
[PaBHBIE BBIPAYKEHU. onpeodenenus; TOXKIECTBEHHO PaBHBIX BBIPAXKEHUMN, TOKIECTBA, CTENIEHH C
ToxnecTBa HATypaJbHbIM MOKAa3aTeJIeM, OJJHOUIEHA, CTAHAAPTHOTO BUJA OJJHOUJICHA,
koM puirenTa 01HOUIEHA, CTENEHH OHOUIEHa, MHOTOUJIEHA, CTEHEHH
3) Crenens C 3 ,
MHOTOUJICHA;
HATypaJIbHBIM . _ )
Cc601icM6a’ CTENIEHU C HATYPAJIbHBIM [TOKa3aTelIeM, 3HaKa CTEIICHHU;
roxasate/eM npasuna: J0Ka3aTeIbCTBA TOXKIECTB, YMHOKEHHSI OJJTHOYJICHA HA MHOTOYJIEH,
6 CBOIiCTBA CTEIICHH C 3 [YMHOXEHUS MHOTOYJICHOB.
HaTypajJTbHbIM /[oka3vieamb CBOMCTBA CTENEHU C HATYPAJIbHBIM ITOKA3aTENIEM. 3alIUChIBATh U
OKa3aTeJeM TOKa3bIBaTh (POPMYJIbL: IPOU3BEACHUS CYMMbI M PA3HOCTH JIBYX BBIpaKEHUII,
pa3HOCTU KBaJpaTOB JBYX BhIpAXKEHHM, KBaJjpaTa CyMMbI U KBaJpaTa pa3HOCTU
! OnHoIeHDI 2 |1ByX BHIpAKEHHIi, CyMMBI Ky6OB H PA3HOCTH KY6OB IBYX BHIPAKEHHIL.
8 MHOTFOUICHEI 1 |Buluucasamsb 3HAYECHHUE BBIPAXKECHUM € TepeMeHHbIMU. [IpuMeHATs cBOKCTBa
CTENEHU JIs TpeoOpa30BaHusl BbIpaKeHUI. BhINOIHATE YMHOKEHHUE OAHOUYJICHOB
9 CrnoxeHue u 3 BO3BEJICHHE OJHOUYICHA B CTENICHB. [[pMBOINTE OTHOUWICH K CTAaHIAPTHOMY
BEITHTAHHC BHy. 3aIIMChIBATh MHOTOWIEH B CTAHAAPTHOM BUJE, ONPENEIIATH CTENIEHD
MHOTOICHOB MHOTOWIeHA. [IpeoOpa3oBbIBaTh MPOU3BEACHUE OJHOUICHA 1 MHOTOYJICHA;
KouTposbaas paGota 1  CYMMBI, Pa3HOCTH, POU3BE/CHHUS IBYX MHOTOYWICHOB B MHOTOWICH. BBIMONHATH
No 2 pa3ioXkeHNue MHOTOWIEHA Ha MHOKUTEIH CIIOCOOOM BBIHECEHUS O0IIIETO
MHOKHUTEIIS 32 CKOOKH, CTIOCOOOM TPYIITIUPOBKH, TIO POpMYJiaM COKPAIIEHHOTO
10 YMHOXKCHHE 4 YMHOXEHHS U C IPUMEHEHUEM HECKOJIBKUX cI1OocOo00B. Mconb30BaTh yKka3aHHbIE

OAHOYJICHA Ha




Homep Coaep:xanue
naparpa yueOHOro XapakTepuCTHUKA OCHOBHBIX BH/IOB /1eSITeJIbHOCTH YYeHHKA(HA YPOBHE
da MarepuaJa Y4eOHBbIX AeiiCTBHH)
Koa
nuec
TBO
4aco
B
MHOTOYJICH peoOpa3oBaHus B MPOIIECCE PEUICHUSI YpaBHEHUH, I0Ka3aTEIbCTBA
BEPIKJICHUM, pEIIeHUs TEKCTOBBIX 3a/1a4y
11 VMHOKEHHE 4 PTEP P
MHOTO4JICHa Ha
MHOTO4ICH
12 Paznoxxenue 3
MHOTOYWICHOB Ha
MHOKUTEJIH.
Brinecenue o011ero
MHOKUTEJIS 38 CKOOKH
13 Paznoxxenue 3
MHOTO4YJICHOB Ha
MHOXUTENU. MeTon
TPYIITAPOBKA
KoHnTtponbHas paboTta 1
Ne 3
14 [IpousBenenue 3
Pa3HOCTH U CYyMMBI
NIBYX BBIPAKECHUN
15 Pa3HOCTh KBaJpaToOB 2




Homep Coaep:xanue
naparpa yueOHOro XapakTepuCTHUKA OCHOBHBIX BH/IOB /1eSITeJIbHOCTH YYeHHKA(HA YPOBHE
da MarepuaJa Y4eOHBbIX AeiiCTBHH)
Koa
nuec
TBO
yaco
B
NIBYX BBIPaKCHUI
16 KBanpaT cymmbl 4
M KBaJ[paT pa3HOCTU
NIBYX BBIpaKCHUI
17 [IpeoOpazoBanue 3
MHOTO4JIeHa B KBaJIpaT
CYMMBI HJTH Pa3HOCTH
NIBYX BBIPAXKCHUU
KonTtposnbHas paboTta 1
No 4
18 CyMMa 1 pa3HOCTh 2
KyOOB ABYX
BBIPAKEHUN
19 [Tpumenenue 4
[Pa3JIMYHBIX CIIOCOOOB
Pa3IOoXKEHUS
MHOTOYJICHA Ha
MHOXHUTEITH
[ToBTOpEHUE 1 2




Homep Coaep:xanue
naparpa yueOHOro XapakTepucTHKA OCHOBHBIX BH/0B JeSITEJIbHOCTH Y4YeHUKA(HA YPOBHE
¢pa MarTepuasa Y4eOHBIX JeiicTBHil)
Koa
nuec
TBO
yaco
B
CUCTeMAaTHU3aLHsI
y4eOHOro Matepuana
KoHTtposibHas paboTta 1
Ne 5
I'naea 3
DOyHKIUH 12

20 CBsi3u  MeXIy 2 [Ipusodums ipuMeEphI 3aBUCUMOCTEN MEXy BenuunHamu. Pa3znudars cpenu
BEJTMYUHAMHU. 3aBHCHUMOCTEH (PYHKIIMOHAIBHBIE 3aBUCUMOCTH.

DyHKIUA Onucvlgams noHamus: 3aBUCUMON U HE3aBUCUMOM MepEMEHHBIX, (DYHKIIUH,
aprymeHTa (pyHKUIUU; cocoObl 3aaanust PyHKIuu. OopMyIupoBaTh ONpPeneIeHuUs

21 CriocoObl 3a1aHus 2 N
N oOnacTu onpeneneHuss GyHKUMU, 00IaCTH 3HaAUYEHUN QyHKUUHU, rpaduka QyHKIHH,

HKITHH - .
YK ITMHEHHON (PYHKINH, IPSIMON TPOTIOPIIMOHATBFHOCTH.
22 I'paduk GyHKINH 2  |Buiuuciams 3HaueHne QYHKIUH 110 33JJaHHOMY 3HaueHUI0 apryMeHTa. CocTaBIsTh
- ra0yuibl 3HaueHud GyHkuuu. CTpouTh rpaduk GyHKIUMHU, 3aJaHHON TaOJIMYHO.

23 JInnerinas (byHKHH’I’ 4 Mo rpaduky GyHKIMH, ABIAIOMIEHCS MOTETBIO PEATHHOTO MPOLIECCa, ONPE/IENSTh
c€ rpaduk u cBoficTBa XapakTepucTuky *roro mnporecca. CTpouTh rpadyK TMHEHHON (YHKIUU U TIPAMOii
[ToBTOpEHHUE 1 1 [mpomopuuoHanbHOCTH. ONHMCHBATH CBOHCTBA ATHX QyHKIMii
CHUCTeMAaTH3aIHsI
yaeOHOro Marepuana
KoHTtposbHas paboTta 1




Homep Coaep:xanue
naparpa yueOHoro XapakTepuCTHKA OCHOBHBIX BU/I0OB J1eSIT€JIbHOCTH YUeHUKA(HA YPOBHE
da MarepuaJa Y4eOHBbIX AeiiCTBHH)
Koa
niec
TBO
4aco
B
Ne 6
I'nasa 4
Cucrtembl JIUHEHBIX ypaBHeHmiic | 19
ABYMS NepeMEHHbIMHU
24 YpaBHEHUS C IBYMsI 2  [Ipusooums npumepsl. ypaBHEHUS C IBYMS IEPEMEHHBIMU; JIMHEWHOTO YPaBHEHUSIC
[EPEMEHHBIMU IIBYMsI IEPEMEHHBIMU; CUCTEMBI ABYX JIMHEWUHBIX YPABHEHU C IBYMS
o5 Ilnmeiinoe ypapHeniec 3 [MEPEMEHHBIMU; PEAIbHBIX POLECCOB, [l KOTOPBIX yPABHEHUE C ABYMs
MEepEeMEHHBIMU WJIM CUCTEMA YPaBHEHUU C IBYMSI IEPEMEHHBIMHU SIBIISTFOTCS
JIBYM MaTeMaTUYECKUMU MOJICISIMU.
MEPEMEHHBIMU U €0 On
penensTh, IBJISETCS JIM Mapa Yrucell peiieHueM JaHHOTO YPaBHEHHUS C IByMsI
rpagux [epEMEHHBIMHU.
26 CuUCTEeMBI ypaBHEHHI C 3 | Popmyruposamu:
NBYMs TIEPEMEHHBIMH. onpeodenienus: pelieHUs ypaBHEHUS C IBYMsI IEPEMEHHBIMU; YTO 3HAUYUT PEIIUTh
["pauyecKuii METO YpaBHEHUE C IBYMsI IEPEMEHHBIMU; TparKa ypaBHEHUS C IBYMsI IEPEMEHHBIMU;
PEIIEHNS CUCTEMBI IMTMHEWHOTO YPABHEHUS C IBYMSI IEPEMEHHBIMU; PEIICHUS] CUCTEMBI YPaBHEHUM C
NBYX JTHHEHHBIX IBYMsI [IEPEMEHHBIMU;
ypaBHeHHﬁ C IByMs ceolicmea ypaBHeHI/Iﬁ C ABYM: IICPEMCHHBIMU.
IepeMEHHBIMU Onucvleams: CBOWCTBA rpaduka TUHEHHOTO YPABHEHHSI B 3aBUCHIMOCTH OT
3HaueHnH KoNpPuIMeHTOB, rpaduuecKuii METOI PEleHUs CHCTEMBI JBYX
27 Pemenue cucrem 2

NIMHEWHBIX YPaBHEHUN
METOJIOM IOJICTAHOBKH

YPaBHEHUH C IBYMS IIEPEMEHHBIMH, METO/ MOJICTAHOBKUA U METOJT CJIOKEHUS JJIs
PELIEHNS CUCTEMBI IBYX JJUHEUHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMH.




Kypca 7 Kjacca

Homep Conep:xanue
naparpa y4eOHOro XapaKkTepucTHKA OCHOBHBIX BUJ0B JeSITEJIbHOCTH Y4eHUKA(HA YPOBHE
da MarepuaJa Y4eOHBbIX AeiiCTBHH)
Koua
nuec
TBO
4aco
B
28 Permenne cuctem 3  |Cmpoums rpaduk TUHEHHOTO YpaBHEHHS C ABYMsI IepeMEHHBIMU. Permath
NTMHEWHBIX YPaBHEHAN CHUCTEMBI JBYX JINHEMHBIX YPAaBHEHUH C ABYMS IIEPEMEHHBIMHU.
METO/IOM CJIOKEHUS Pewiamb TEKCTOBBIE 3a/1a4H, B KOTOPBIX CUCTEMA JBYX JUHEHHBIX YPaBHEHUH C
NIBYMSI IEPEMEHHBIMH SIBJISIETCSI MATEMaTUYECKON MOJIENBIO PEAJIBHOTO IIPoLecca, i
29 Pemenue 3a1ay ¢ 4
MHTEPIPETUPOBATH PE3YJIbTAT PELICHUS CUCTEMBI
ITOMOILBIO CUCTEM
IIMHENHBIX YPAaBHEHUN
[loBTOpeHue n 1
CUCTEMaTU3alLUs
yaeOHOTo MaTepuaia
KonTtposnbHas paboTta 1
Ne 7
IToBTOpPEHME N CHCTEMAaTHU3ALUA 6
y4eOHOro MarepuaJia
YpakHeHUs 1J1s1 TOBTOPEHUS 5




IIpumepHoe TeMaTHYeCKOe IJIAHNPOBaHME. AJiredpa. 8 kaace

3 yaca B Henemro, Bcero 102 yaca

Homep Coaep:xanue
naparpa yueOHOro XapakTepuCTHUKA OCHOBHBIX BH/IOB J1eSITEJIbHOCTH YYeHHKA(HA YPOBHE
da MaTepuaJia YueOHBIX JeiicTBHIl)

Koa
nuec
TBO
4aco

B

I'naga 1
PauuonasnbHble BhIpaKeHUsI 44

PartmonanbsHbie 1poOH

2 |Pacno3naseams 1ieNble pallOHATIBLHBIE BHIPAXKEHUSI, IPOOHbBIE pallMOHAIbHbIE

OCHOBHOE CBOWMCTBO
paMoHaNIBHON APOOU

BBIPAXKEHUSI, MPUBOJIUTH MPUMEPHI TAKUX BHIPAKCHUIA.
Dopmyauposams.

Cnoxxenue u
BBIUNTAHUE
paIoHaIbHBIX
npo0eii ¢
OJMHAKOBBIMH
3HAMEHATEIISIMU

onpedenenus: pallMOHANIBHOTO BbIPAXKEHUS, IONYCTUMbIX 3HAYEHUI IEPEMEHHOM,
3  [TOKIIECTBEHHO PaBHBIX BBIPAKEHUI, TOXK/IECTBA, PABHOCHIIBHBIX YPABHEHUI,
PAMOHAIBHOTO YPABHEHUS, CTENIEHHU C HYJIEBbIM MOKA3aTeJIeM, CTENIEHH C LIeJIbIM
OTpHIATENbHBIM [TOKa3aTeIeM, CTAHAAPTHOTO BUJIA YHUCTIa, 0OpaTHON
[TPONIOPLIMOHAIBHOCTH;

c601icmea; OCHOBHOE CBOMCTBO pallMOHAIBHOM APOOU, CBOMCTBA CTETIEHH C LEIbIM

MoKaszaTesieM, ypaBHEHUH, PYHKIUU Y = |

CroxeHue u
BbIUUTAHUE
paIoHaIbHBIX
npo0Oel ¢ pa3HbIMU
3HaMEHATEIISIMU

npasuna. CIOXKEHWs, BHIYUTAHUSI, YMHOXKEHUSI, IeJICHUS TPoOe, BO3BEICHUS
TpoOU B CTEIICHb;

VCa08Ue PAaBEHCTBA APOOH HYJIIO.

/[oka3vieams CBOMCTBA CTEIICHM C LIEJIBIM MOKA3aTEJIEM.




OTPULATCIILHBIM

Homep Coaep:xanue
naparpa yueOHOro XapaKTepUCTHKA OCHOBHBIX BH/IOB AeAITeJIbHOCTH YYeHHKA(HA YPOBHE
¢pa MarTepuasa Y4eOHBIX JeiicTBHil)
Koa
nuec
TBO
4aco
B
KoHnTponbHas padoTa 1 |Onucvisams rpadmueckuii METOJ pEIICHHs YPABHEHUI C OJHOM IIEpPEeMEHHOM.
No 1 I [pumensms OCHOBHOE CBOMCTBO pallMOHAIBHON APOOU IS COKPAILICHUS
. v 4 B npeoOpazoBanus qpodeit. [IpuBoauTte 1podu kK HOBOMY (001IEMY) 3HAMEHATEITIO.
MHOIMCHHE 1 Haxonutb cymMy, pa3HOCTb, IPOU3BEACHUE U YaCTHOE Apo0Oeil. BhIMOIHATH
leqierme TOK/I€CTBEHHBIEC TPEOOPa30BaHUs PAIMOHAIBHBIX BBIPAXKEHUH.
PAIMOHATLHEIX Pewiamb ypaBHEHUS C IEPEMEHHON B 3HAMEHATeNe JpooHu.
Apobeit. BOBBSHCHHe [Ipumensims CBOMCTBA CTENEHU C LIETIBIM MIOKA3aTeNIeM JIsl MPpeoOpa3oBaHMs
palroHalbHON Apo0u Mt
B creters Banucvieams 4Kciia B CTaHAAPTHOM BUJIE.

6 ToxnecTBeHHbBIC 7 \Buinoausme MOCTpOEHUE N UTeHNE TpaduKa GyHKIHN y = k_
npeoOpa3oBaHus X
PalMOHAIBHBIX
BBIPAKCHU
KoHTtposbHas paboTta 1
No 2

7 PaBHOCHIIbHBIE 3
YpaBHEHUSI.

PannonanbHbie
YpaBHEHUS
3 CTeneHs ¢ LEeIbIM 4




Homep Conep:xkanue

naparpa yueOHoro XapakTepuCTHKA OCHOBHBIX BU/IOB JeSITeJIbHOCTH YUEeHUKA(HA YPOBHE
da MarepuaJa Y4eOHBbIX AeiiCTBHH)
Koa
niec
TBO
4aco
B
oKa3aTeaeM
9 CBOICTBa CTEIICHU 5
C LEJIBIM MMOKa3aTelIeM
K
10 DyHKIUA y= _ 4
X
u e€ rpaduk
KonTtposnbHas pabota 1
Ne 3
I'nasa 2
KBagpatHbie KOpHU. 25
JeiicTBUTE/IbHBIE YHCJIA
—\2
11 DyHKIUA Y = X 3 |Onucweisamo: NOHATHE MHOKECTBA, "IeMEHTA MHOKECTBA, CIIOCOObI 3a1aHHs
u e€ rpaduk MHOKECTB; MHOKECTBO HATYPaJIbHBIX YHUCEI, MHOKECTBO LEJbIX YUCET,
MHOKECTBO PAallMOHAIIbHBIX YHCEJ, MHOKECTBO JICMCTBUTEIIbHBIX YUCEN U CBS3U
12 KBagpaTHbIe KOPHH. 3 "
Apuh . MEXK]Ty ITUMHU YUCIOBBIMU MHOYKECTBaMU; CBSI3b MEXKIY 0€CKOHECUHBIMHU
udmeTnyeckuit
pa ATHLLH KODE MECATUYHBIMU IPOOSMHU U PAITMOHATLHBIMH, HPPAITMOHAIBHBIMU YHCIIAMH.
KB THBIA KOPEHb
AP p Pacnosnaéams pallUOHAIIBHBIE U UPPALIMOHANIbHBIC yncia. [[puBoAUTE TpUMEpHI
13 MHOXKECTBO U €r0 2 [pallMOHAJIbHBIX YMCEJI U UPPALMOHAIbHBIX YUCCII.
A leMEHTBI 3anucvieams ¢ TOMOIIBIO (HOPMYJT CBOMCTBA JEHCTBUH C IEMCTBUTEIbHBIMU




Homep Coaep:xanue
naparpa yueOHoro XapakTepuCTHKA OCHOBHBIX BU/I0OB J1eSIT€JIbHOCTH YUeHUKA(HA YPOBHE
da MarepuaJa Y4eOHBbIX AeiiCTBHH)
Koa
niec
TBO
4aco
B
14 [TonMHOXECTBO. 2  [@HUCIaMH.
Onepanuu Haj Dopmyruposams:
MHO>KECTBaMU onpeodenenus: KBaIpaTHOTO KOPHS U3 YKCIia, apu(PMETUYECKOTO KBaAPATHOTO
KOPHS U3 YUCJIa, PABHBIX MHOXECTB, IOJIMHOXECTBA, IEPECEUCHUS] MHOYKECTB,
15 UucioBble MHOXECTBa 2
00BETUHECHUS MHOYKECTB;
ceoticmea: byHkun Y = X°, apu(hMETHIECKOTO KBAAPATHOTO KOPHS, DyHKINH
16 CsolicTBa 4 y= Jx.
apu(METHIECKOTO Jloxa3bIBaTh CBOKCTBA apu(hMETHUECKOTO KBAJPATHOI'O KOPHSI.
KBaZIpaTHOTO KOPH: Cmpoump rpagukn GyHKIHHA Y = X°Hy = ~/X.
17 T 0K ICCTBCHHBIC 5 Hpumemzmb HOHHTI/IevapI/I(l)MeTI/I‘IeCKOFO KBaJpaTHOTO KOPHS JJIsl BHIYUCIICHUS
NpeobpazoBanus 3HAYCHUIN BBIpaKECHUH.
BLIpAKCHHIL, Ynpowams BeIpaxxenus, conepxainire apudhMeTudecKre KBaapaTHbie KOPHH.
COZlEpIKALLIHX Pemrats ypaBHEHMUS. CpaBHmvaaTB 3HA4YEHUS BBIPAXKEHUN. BBINMOIHATH
KBAPATHBIE KOPHH peoOpa30BaHUE BHIPAKEHHUM ¢ MPUMEHEHUEM BBIHECEHUS MHOXKHUTEINS U3-T10]1
3HAKA KOPHsI, BHECEHUSI MHOKUTEIS IO 3HAK KOPHSI. BBIMOIHATE 0CBOOOXKIEHNE
18 DyHKIHSA Y = NE 3 Jor UPPALMOHATIFHOCTH B 3HAMEHATENIE IPpoOHU, aHATN3 COOTHOIICHUA MEXTY
u e€ rpadux UHCIIOBEIMUA MHOKECTBAMM U UX MeMeHTaMu
KoHnTtposbHas pabota 1
No 4
I'nasa 3
KBagpaTHbie ypaBHeHHs 26




Homep Coaep:xanue
naparpa y4eOHOoro XapakTepucTHKA OCHOBHBIX BH/0B JeSITEJIbHOCTH Y4YeHUKA(HA YPOBHE
¢pa MaTepuaja Y4eOHBIX JeiiCTBUH)
Kon
nuec
TBO
4aco
B

19 KBanpaTHbie 3 |Pacnosnasams ¥ IPUBOIUTH IPUMEPHI KBAAPATHBIX YPAaBHEHUM Pa3IMUHBIX BUI0OB
ypaBHEeHHUs. Perenne (TIOTHBIX, HEMOJHBIX, MPUBEACHHBIX ), KBAPATHBIX TPEXUICHOB.

HETOJTHBIX Onucvieams B 001LEM BUJIE€ PELLICHUE HETIOIHBIX KBaIPAaTHBIX YPaBHEHUH.
KBaJIpaTHBIX Dopmynuposams:
YpaBHEHUI onpeodenenus; ypaBHEHHsI IEPBOM CTENEHU, KBAJIpaTHOTO YPaBHEHHUS; KBaJPATHOIO

20 Dopmyna KopHeii 4 TpEXUIICHA, JMCKPHMHHAHTA KB.aI[paTHOFO ypaBHEHUS U KBa).:[paTHOFO TpEXusieHa,

KOPHS KBaIpaTHOTO TPEXWIEHA; OMKBAAPATHOIO YPABHEHUS;
(BAIPATHOTO C601icm6a KBAJIpaTHOTO TPEXUJICHA,;
YpaBHEHUS .
meopemy Buera n o6paTHyIO il Teopemy.
21 Teopema Buera 3 Banucvieams 1 10Ka3bIBaTh GOPMYIy KOPHEH KBAAPaTHOTO YPAaBHEHHUS.
lccnenoBaTh KOJTMYECTBO KOPHEN KBAJIpaTHOIO ypaBHEHUS B 3aBUCUMOCTH OT
Kontponbras pabora 1 Bhaka ero muckpumunanTa.
Ne 5 /[oxazbieamb meopemvi. Buera (mpsiMyro 1 00paTHYIO), O Pa3JIOKEHUN
29 KBapaTHBIH TPEXWIEH 3  [KBaIpaTHOTrO TPEXUYIECHA HA MHOKUTEIIN, O CBOMCTBE KBAJIPATHOIO TPEXUIICHAC
OTPHUIATEEHBIM TUCKPUMHUHAHTOM.

23 Pelienne ypaBHeHHIL, 5 |Onucvieamv na IIpUMEpPax METO 3aMEHBI IEPEMEHHOU JJIs1 PELLICHUS] YPABHEHUN.
CBOIAIINXCA K Haxooumb KOPHU KBAJPaTHBIX YpaBHEHUH pa3IuYHBIX BUIOB. [[puMeHITH
KBa/IpaTHBIM reopemy Buera n oOpaTHyto eil TeopemMy. BBINONMHATE pa3noxkeHrue KBaIpaTHOTO
YPaBHCHHAM TpEXUICHA HA MHOXKUTENH. HaXoauTh KOpHHA ypaBHEHUH, KOTOPBIE CBOIATCS K

24 PALHOHABHDIE 6 [kBanparHbiM. COCTaBISITH KBA/JPATHBIC YPABHCHHS U yPABHCHHUSI, CBOLSIMECS K

YpPaBHEHHUS KaK
MaTEeMaTHYECKHE

KBaAPATHBIM, ABJIAIOIIUCCA MAaTCMATHYCCKUMH MOJCIIIMU PCaJIbHBIX CI/ITyaI_II/Iﬁ




Homep Coaep:xanue
naparpa yueOHOro XapakTepucTUKA OCHOBHBIX BH/IOB /1eSITEJIbHOCTH YYeHHKA(HA YPOBHE
da MarepuaJa Y4eOHBbIX AeiiCTBHH)
Koa
nuec
TBO
yaco
B
MOJIENTN PEeaJIbHBIX
CUTYyalul
KoHTposibHas padoTta 1
Ne 6
[loBTOpEHME U cHCTEMATH3AIUSA
y4eOHOro MarepuaJia 7
YrpakHeHUS 1JIs1 TOBTOPEHUS 6
Kypca 8 Kiacca
KontponsHas padora No 7 1




IlpuMepHoe TeMaTHUYeCKOe MJIAHMPOBaHMe. AJredpa. 9 kiaacc
3 yaca B Henemto, Bcero 102 yaca

Homep Conep:xanue
naparpa y4eOHOro XapaKTepUCTHKA OCHOBHBIX BH/I0B 1eATEJIbHOCTH YYEHHKA(HA YPOBHE
¢pa MaTepuaja Y4eOHBIX JeiiCTBUH)
Kon
nuec
TBO
4aco
B
I'naga 1
HepaBencrBa 20
1 Yucnossie 3 Pacnosnaéams ¥ IPUBOIUTH IIPUMEPHI YUCIOBBIX HEPABEHCTB, HEPABEHCTB C
HEpPaBEHCTBA [MEPEMEHHBIMH, JINHEMHBIX HEPABEHCTB C OJTHOW NEPEMEHHOM, IBOMHBIX
2 OcHOBHBIE CBOlicTBa |2 1 CPABEHOTE.
Dopmyruposams:
HCTIOBBIX HEpABCHCTB onpeoenenus; CPABHEHUS JIBYX YHCEJI, PEIICHUS HEPABEHCTBA C OJHOM
3 Citoxenue u 3 [EPEMEHHOW, PABHOCWIIBHBIX HEPABEHCTB, PEIICHUS CUCTEMBI HEPABEHCTB C OJHOMN
YMHOKEHHE YHCIIOBBIX epEMEHHOM, 00JaCTH ONpeIeNICHUs BhIPAXKECHMUS;
HEPABEHCTB. C60UCMEa YACIIOBBIX HEPABEHCTB, CII0KEHUS U YMHOXEHHUSI YACIIOBBIX HEPABEHCTB
OrneHIBaHUE 3HAYCHUS /[oxa3zbiéamb.: CBONCTBA YUCIIOBBIX HEPABEHCTB, TEOPEMBI O CII0KEHUU U
BBIPAKCHHS YMHOXEHHUH YHUCIIOBBIX HEPABEHCTB.
Z [Pewiams TUHENHbIE HEPABEHCTBA.
4 HepagercTsa ¢ ool 1 3anuceIBaTh PEIICHUS HEPABEHCTB U UX CHCTEM B BUJIE YHCIOBBIX IPOMEXKYTKOB,
[ICpEMCHHON 00BEAMHEHUS, TIEPECEUCHHSI YUCIOBBIX IPOMEXKYTKOB. Pemats cucremy
5 PelcHie HEPAaBEHCTBC |5 HEPaBEHCTB C OJHOMU NepeMeHHOM. OLeHUBATh 3HaYeHUE BhIpakeHus. M300paxkaTh
0/IHOI IePEMEHHOA. Ha KOOPAWMHATHOM NPSMOM 3a/1aHHbIE HEPABEHCTBAMU YHUCIIOBBIE TPOMEKYTKH
Yucnossie
[IPOMEKYTKHU




Homep Coaep:xanue
naparpa yueOHOro XapakTepucTUKA OCHOBHBIX BH/IOB /1eSITeJIbHOCTH YYeHHKA(HA YPOBHE
¢pa Marepuasa Y4eOHBIX JeiicTBHil)
Koa
nuec
TBO
yaco
B
6 Cuctembl JUHEHHBIX D
HEPABEHCTB C OJHOU
[MEPEMEHHOU
KontponbHas padota |1
No 1
I'nasa 2
KBaaparuunas pynkuus 38
7 [loBTOpEHUE N 3 Onucwieams OHATHE QYHKIIMH KaK MTPaBUjIa, YCTAHABIMBAIOIIETO CBSA3b MEKIY
pacIIMpeHnue CBEICHUN AleMeHTaMH JIBYX MHOKECTB.
0 QyHKIIMN Dopmynuposamu.:
3 S T S— 3 onpeodenenus: Hyms (1)}’HISLII/II/I; MPOMEKYTKOB 3HaKOHOCT‘0$IHCTBa q)yHKLvH/H/I; |
byHKIIMU, BO3pacTaroiei (yObIBarolei) Ha MHOKECTBE; KBaJAPAaTUIHON (DYHKITHY;
0 Kax mocTpouth 3 KBaJApaTHOI'O HCPABCHCTBA,
rpapuk QyHKIUU Y = ceolicmea KBaJpaTUIHON (PyHKINH;
kf(X), ecnu u3BecTeH npaesuia NOCTpoeHus rpadukoB (YHKIIMH ¢ TOMOIILIO IpeoOpa3zoBanuii Buaa f(X)
rpaduk QyHKIMYU Y = — f(x) + b;
f(X) f(xX) — f(x + a); f(x) — kf(x).
Cmpoumbs rpaduku QyHKIIHI ¢ TOMOIIIBIO TpeoOpa3oBanuii Buaa f(x) — f(x) + b;
10 Kax INOCTPOUTDH 3 4 f(x) N f(X + a)’ f(X) N kf(X)
?ggquﬂ bynkunit y = Cmpoumo rpaduk kBaapatuaHoit pyukiuu. [lo rpaduky kBagpaTnaHon GyHKIMH




Homep Coaep:xanue
naparpa y4e0HOoro XapakTepucTHKA OCHOBHBIX BH/IOB JIeSITEIbHOCTH Y4YeHUKA(HA YPOBHE
da MarepuaJa Y4eOHBbIX AeiiCTBHH)
Koa
nuec
TBO
yaco
B
Yy = f(x + a), ecu OIUCHIBAThH €€ CBOICTBA.
M3BECTEH rpaduk Onucvieams CXeMaTUYHOE PACTIONOKEHHE apad0IIbl OTHOCUTEIBHO OCH a0CIIMCCB
byHKITIH 3aBHCHMOCTH OT 3HaKa cTapuiero ko' uimenra u qUCKpUMHHAHTA
y = f(x) COOTBETCTBYIOIIETO KBAJIPAaTHOTO TPEXUJICHA.
11 Kpagparumas 5 Pewiams KBapaTHBIC HEPABEHCTBA, UCITONIB3YS CXEMY PACTIONOKECHHS Tapa00IIbl
) OTHOCHUTEJILHO OCH a0cIucc.
dyHkuus, e€ rpadux u O . .

N nucvieams TpaQUISCKUN METO] PEIICHUS CUCTEMBI IBYX YPABHEHHH C TBYMS
cponcTsa MepEMEHHBIMH, METO/T TIOJICTAHOBKH Ml METO/T CIIOKEHUS IS PEIIICHUS CUCTEMBI
KoHTpospHas paboTa 1 |[IBYX ypaBHEHHUH C IByMs IIEPEMEHHBIMH, OJTHO M3 KOTOPHIX HE SBIISCTCS
No 2 ITMHEWHBIM.

Peutamb TEKCTOBBIC 33724, B KOTOPBIX CHCTEMa JIBYX YpaBHEHUH C IByMs

12 PemmeHne KBaJpaTHBIX 6 NIEpPEMEHHBIMHY SIBJISICTCS MATEMaTHUECKON MOJICITBIO pPEaTbHOTO TIpoIiecca, v

HCPaBCHCTB MHTCPIIPETUPOBATH PE3YJIbTAT PEIICHHUS CHCTEMBI
13 CucTeMbl ypaBHEHUH € 6

TIBYMSI IEPEMCHHBIMU
14 Pemenne 3amaq 5

C TIOMOIIBI0 CHCTEM

YPAaBHEHHM BTOPOU

CTETICHU

KonTtponbHas pabota 1

Ne 3




Homep Coaep:xanue
naparpa yueOHoro XapakTepuCTHKA OCHOBHBIX BU/IOB J1eSITeJIbHOCTH YUeHUKA(HA YPOBHE
da MarepuaJa Y4eOHBbIX AeiiCTBHH)
Koua
niec
TBO
yaco
B
I'naga 3
DJIeMeHThI PUKJIATHOI
MaTeMaTHKH 20
15 MartemaTudeckoe 3 I Ipusooums npumepsvl: MATEMATUYECKUX MOJIEJIEH PEaIbHBIX CUTYalLlU;
MOJICTTUPOBAHUE MPUKJIAIHBIX 33/1a4; NPUOIMAKEHHBIX BEJTUYNH; UCIIOIb30BaHNs KOMOMHATOPHBIX
. MpaBUJI CYMMBbI U POU3BECHUS; CIIydallHbIX COOBITUM, BKJIIOUYAsl TJOCTOBEPHBIE U
16 [IporieHTHBIC pacuéThl (3 ) .
HEBO3MOYKHBIE COOBITHS;, OITBITOB C PABHOBEPOSITHBIMU UCXO0/IaMH; TIPEICTABICHUS
17 HpH6JIH>KéHHLIe ? CTATUCTHUYECKUX JAHHBIX B BUIE TaOJIMII, JuarpamMmm, rpa(bI/IKOB; HCIIOJIB30BaHUS
BBEIUMCIICHUS BEPOSITHOCTHBIX CBOMCTB OKPY’KAIOIINX SIBJICHUH.
Dopmynuposams:
18 OcHoBHbIe NpaBuIa 3 onpedenenusi; abCOMOTHOU MOTPEITHOCTH, OTHOCUTEILHON MOTPEUTHOCTH,
KOMOMHATOPHKH JIOCTOBEPHOTO COOBITHS, HEBO3MOYKHOTO COOBITHS; KIIACCHUECKOE ONPEIEIIEHHE
19 Yacrora u 2 BCPOATHOCTH,
BEPOSTHOCT npasuia: KOMOMHATOPHOE TIPABUIIO CYMMbI, KOMOMHATOPHOE TTPABHIIO
CIIy4aiiHOro COOBbITHUS [IPOU3BC/ICHHA.
Onucwvieams "Tarsl penieHns TPUKIAIHOHN 3a1a4H.
20 Knaccnyeckoe 3 losichams u 3anucvieams HOPMYITY CIIOKHBIX TIPOIIEHTOB. [IpOBOUTHIIPOIICHTHBIC
OTPEACICHNUC [PACUY€ThI C UCIIOJIB30BAHUEM CIIOKHBIX IIPOLICHTOB.
BEPOATHOCTH Haxooumsb TOYHOCTb MPUOJIMKEHUS 10 TA0IUIE NPUOTMHKEHHBIX 3HAYEHU N
21 Hauansasle cBenenns |3 BeJIMUMHBL. Vcrionp30BaTh pazanyHbie (OPMBI 3aMUCH MPUOTMIKEHHOTO 3HAYEHUSI

O CTAaTHUCTHUKE

BCJINYHHBI. OI_IeHI/IBaTB HpI/I6HI/I)KéHHOC 3HAa4YCHUEC BCINYNHEIL.




Homep Coaep:xanue
naparpa yueOHOro XapaKTepUCTHUKA OCHOBHBIX BH/IOB AeAITEJIbHOCTH YYeHHKA(HA YPOBHE
¢pa MaTepuaja Y4eOHBIX J1eiiCTBUH)
Kon
nuec
TBO
4aco
B
KonrponsHas pabora |1 /Ip060Oumb OTBITHI CO CyYalHBIMU UcX0AaMU. [10SICHATD 1 3anuchIBaTh
No 4 bopMyIly HAaXO0KJICHHS YaCTOThI CIy4aitHOro coObITHs. ONUCHIBATH
CTATUCTUYECKYIO OLICHKY BEPOATHOCTH CiIydailHoro coowitus. Haxoautsb
BEPOSITHOCTH CITy4allHOTO COOBITHUS
B OIBITAX C PABHOBEPOSITHBIMHA HCXOIAMH.
Onucvieams Mramsl cratucTuueckoro uccnenoBanus. OpopmasTh HHPOPMALHIO B
BUJI€ TAOIMI U AuarpamM. M3BiekaTs HHPOpMaLIUIO U3 TAOJIUIL U JUATPAMM.
HaxonuTh 1 NpUBOJIUTH TPUMEPHI UCIIOJIB30BAHUS CTATUCTUUYECKUX
XapaKTEPUCTHK COBOKYIMHOCTU JAaHHBIX: CPEIHEE 3HAUCHHE, MOJIa, pa3Max,
MeIaHa BEIOOPKHU
I'naga 4
YucsoBble nociaeaoBareabuocTu |17
22 YucioBbie 2 I Ipu6ooums npumepsl: TIOCIENOBATENILHOCTEN; YMCIOBBIX TOCIEA0BATEILHOCTEH,B
[10CJIEOBATEIBHOCTH YaCTHOCTH apu(METHUECKONH U T€OMETPUUECKON MPOrpeccuii; UCIOIb30BaHUS
[10CJIENOBATEIBHOCTEN B pEaIbHOM KMU3HM; 33714, B KOTOPBIX pAaCCMATPUBAOTCS
23 Apudmernueckas 4
CYMMBbI ¢ OECKOHEYHBIM YUCJIOM CIIaraeMbIX.
nporpeccu Onucvigamys: TIOHATHSI TIOCIIEIOBATEIIBHOCTH, YJIEHA MTOCIEA0BATEIBHOCTH;
24 CyMMa N IepBBIX 3 CIIOCOOKI 3aJaHUs OCJIE0BATEIILHOCTH.

YJICHOB
apuMeTHIECKON
[porpeccuun

Boluucisame 4ieHbl OCIEI0BATENBHOCTH, 3aIaHHOM (POPMYJIOi N-TO YiIeHa Uiu
PEKYPPEHTHO.
Dopmynuposamsw:




Homep Coaep:xanue
naparpa yueOHoro XapakTepuCTHKA OCHOBHBIX BU/IOB J1eSIT€JIbHOCTH YUeHUKA(HA YPOBHE
¢pa MarTepuasa Y4eOHBIX JeiicTBHIl)
Koa
nuec
TBO
4aco
B
25 ['eomeTpuueckas 3 onpeoenenus; apu(PMeTHIECKO MPOrpeCcCUu, FreOMETPUUECKON TPOTPECCHH;
[pOrpeccus C60UCMBa YIICHOB TEOMETPUIECKON U apu(PMETUIECKOU MPOrpeCCHil.
3aoasamsb apu(PMETUIECKYIO U TEOMETPUUYECKYIO MPOTPECCUU PEKYPPEHTHO.
26 CyMMma N nepBbIX 2 3 .
anucvleams u noscHams GOPMyIIbl 00IIETO WwieHa apuhMETHIECKON U
“VICHOB . r€OMETPUYECKON MTPOTPECCUM.
FCOMETpIHCCKon Sanucvieams u 0okazvieams. HOPMYIIbI CYMMBI N MEPBBIX YICHOB
nporpecchi apu(pMETUIECKON U T€OMETPUUECKOM MPOrpeccuii; (hOpMyIIbl, BEIPAKAIOIIHE
27 CymMa GeCKOHEUHOM 2 CBOMCTBA WICHOB apu(PMETHUSCKON ¥ TeOMETPUUSCKON MPOTPECCHUid.
reOMETPUIECKOM Boiuucisimsb CyMMy O€CKOHEYHOW T€OMETPUUYCSCKOM MPOrpecCcru, Y KOTopo | g | <
MPOrPECCUH, Y 1. IIpeacraBuarh OECKOHEUHBIC IEPHOIUUSCKUE APOOH B BHIC OOBIKHOBEHHBIX
KoTopoii | (| <1
KontponsHas pabora |1
No 5
IloBTOpeHue u cucremarusauuss |/
Yy4eOHOro MaTrepuaJia
YrpakHeHus 1J1s1 TOBTOPECHUS 6
Kypca
O kmacca
ToroBast KOHTpOJbHAs paboTa 1
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Y4yeOHO — MeTOANYECKHH KOMILIEKT

1. Anre6pa: 7 knacc: y4eOHHUK IS ydaluxcs o0I1eo0pa3oBaTeIbHbIX YUpPEKISHUN /
A.I'. Mep3nsik, B.b. [lononckuit, M.C. Sxup. — M.: Benrana—Ipad, 2012.

2. AnreGpa: 7 knacc: OTUAAKTHYECKHE MaTepHalbl: COOPHHK 3aJad M KOHTPOJIBHBIX
pabot/ A.I'. Mepansik, B.b. [lonouckuii, M.C. Skup. — M.: Benrana—I'pad, 2013.

3. Anrebpa : 7 kmacc: metoguueckoe mocobue / E.B. byuko, A.I'. Mep3msik, B.b.
[Tonouckuii, M.C. Sxup. — M.: Benrana—I'pad, 2013. Anrebpa: 8 knacc: yueOHUK
Ui ydamuxcsa oOmieoOpaszoBaTenbHbIX yupexnaenuit / Al Mepsmsak, B.b.
[Tononckuii, M.C. fxup. — M.: Benrana—I'pad, 2013.

4. Anrebpa: 8 kiacc: IUIAKTHUYECKHE MaTepuajbl: COOPHUK 3aJad U KOHTPOJBHBIX
pabot/ A.I'. Mepaisik, B.b. Ilononckuii, M.C. fxup. — M.: Benrana—I'pad, 2013.
Anrebpa : 8 kmacc: mertommueckoe mocodbue / E.B. bymnko, A.I'. Mep3nasik, B.b.

[Tononckuii, M.C. Skup. — M.: Benrana—I"pad, 2013.

5. Anrebpa: 9 knacc: y4eOHUK il ydaniuxcsi o01meo0pa3oBaTesbHbIX YUPEXKICHUN /
A.I'. Mepznsk, B.b. Tlononckuit, M.C. Sdxup. — M.: Benrana—I'pad.( ['oroBuTCS K
BbIycKy B 2014r.)

6. Anrebpa: 9 kiacc: OUAAKTUYECKHE MaTepHasbl: COOPHUK 3a/lad M KOHTPOJBHBIX
pabdor/ A.I'. Mep3msik, B.b. Ilononckuii, M.C. Axup. — M.: Benrana—I'pad.(
['otoBuTcs K BhiTycKy B 2014r.)

7. Anrebpa : 8 kmacc: meroanueckoe mocodoue / E.B. bynko, A.I'. Mepsnsk, B.b.
[Tonouckwuii, M.C. SAxup. — M.: Benrana—I'pad. ( ['oroButcs K Bbinycky B 2014r.)

CnpaBouHble OCO0USI, HAYYHO — NOMYJISIPHAS U HCTOPUYECKAas JJUTepaTypa
1. TaBpwnoa T.JI. 3anumarennpHas MatemaTuka:5-11 kmaccel. — Bourorpan:
Vyurens, 2008.
2. JleBurac I'.I'. HectangapTHsie 3a1auun o mateMaruke.- M.: Unekca, 2007.
ITepmu C.C., Ilepau b.C. CTtpaHuupl pycCKOW HMCTOPUM Ha YpOKax MaTeMaThuku. — M. :
ITenaroruxa-IIpecc,1994.

3. Iuuyrun J1.®. 3a cranunamu yyeOHnuka anreopsl. — M.: IIpocsemenue, 2010.
4. ®apkoB A.B. Marematuueckue onuMnuaabl B mkoie : 5-11 kmaccel. M.: Aiipuc-
ITpecc, 2005.

5.  Dunuknonenus misa nerei. T.11 : Maremaruka. — M.: ABanra+,2003.



6. http://www.kuant.info/ Hay4yno — monynsipHbiii (hU3HKO-MaTeMaTHUECKUH JKypHAIT
IS IIKOJTBHUKOB | CTYIEHTOB «KBaHT».

1. ITeuaTHbICe MOCOOUS

1. Tabnuiel mo anredpe s 7— 9 K1accoB.
2. [TopTpeThl BBITAIONTUXCS JesATeNIeld MaTeMaTHKH.

I1l. HWudopmaunoHHble cpeacTBa

1. KoJutexius Meuapecypcos, ekTpoHHbIe 6a3bl JAHHBIX.
2. HNurtepner.
IV.  DJxpaHHO-3ByKOBBbIE OCOOHSI.

1. BupeodunbMbl MO HUCTOpUM pPA3BUTHS MATEMATHKH, MaTeMaTHYECKUX HIEH U
METOJOB.

V. TexHuveckue cpeacTsa 00y4eHust

1. Kowmmbrorep.

2. MynbTUMETHATIPOEKTOP.

3. DkpaH (Ha MTaTUBE WIK HABECHOM).

4, NHTepakTuBHAsA qOCKA.

VI.  YdeOHO-mpakTHYecKasi U yueOHO-J1a0opaTopHOe 000py10BaHMe

1. Jlocka MarHuTHas C KOOPAUHATHOM CETKOM.

2. KommiekT 4epTéXHbIX MHCTPYMEHTOB (KJIACCHBIX W pa3daTOUHBIX): JIMHEWKA,
tpancnoptup, yronsauk (30° , 60° ), yroneauxk (45° , 45° ), mupkyss.

3. HaGopel mnss mopenupoBaHusi (LBeTHas Oymara, KapTOH, KaJibKa, KJIEH,

HO>XHUIIBI, HJ'IaCTI/IJ'II/IH) .

OuneHka NUCHbMEHHBIX KOHTPOJIbHBIX PA00T y4aluuxcs Mo ajareope

OtrMmeTKka «S5», eciu:

* paboTa BHITIOJTHEHA TTOJTHOCTHIO;

* B JIOTHYECKHUX PACCYXKIECHUAX U 000CHOBAHUHU PEIIECHUS HET MPOOEIOB U OMMOOK;


http://www.kuant.info/

*B PCIICHWM HET MAaTeMaTUYECKHX OIMMOOK (BO3MOXKHA OFHAa HETOYHOCTH, OIMCKAa,
KOTOpas HE SIBJIIETCS CJIEICTBUEM HE3HAHUS WM HETIOHUMAHMUS

y4eOHOro Marepuana).

OTMeTKa «4)» CTaBUTCS B CIEIYIONIUX CIydasiX:

*paboTa BBINMOJIHEHA TOJHOCTHIO, HO OOOCHOBAHUS IArOB PEHICHUS HEIOCTATOYHBI
(ecim ymeHHME OOOCHOBBIBATh PACCYXACHHUS HE SBJSUIOCH CIEIUATBLHBIM OO0BEKTOM
IIPOBEPKH);

* TOMYIIEHbl OJHA OIMMOKa WJIM €CTh JBa — TPU HEMOYETa B BBIKJIAJKAX, PUCYHKaX,
uepTexax uim rpadukax (eciu MU BBl paboT HE ABIAIUCH

CHeIUaIbHBIM 00OBEKTOM MPOBEPKH).

OtrmMeTKka «3» CTaBUTCS, €CIIM:

* TonyieHo Oosiee OJHOM OMMOKK Ui Ooyiee ABYX — TPEX HEIOYETOB B BBIKIAIKAX,
yepTexax win rpadukax, Ho oOydaromuiics o0naaaeT

00s13aTEIPHBIMA YMEHHUSMH T10 TIPOBEPSEMOI TEME.

OT1meTka «2)» CTaBUTCS, €CIIN:

* IONYIIEHBI CYIIECTBEHHBIE OIMIMOKH, MOKA3aBIIME, YTO OOydYarolluiics He oOagaeT
00s3aTeIbHBIMU YMEHHUSAMH 110 JaHHOU TeMe B MoaHou Mepe. OTMmeTka «1» cTaBUTCA, €CIH:

*paboTa Mokaszajia MOJIHOE OTCYTCTBHE Yy oOywaromierocs oOsi3aTeNIbHbIX 3HAHUM U
YMEHUU 10 TPOBEPSEMON TeMe WJIM 3HAYUTEIbHAs 4YacTh padOTHl BBIIOJHEHA HE
CaMOCTOSTEINBHO.

YYuTenp MOXET OBBICHUTh OTMETKY 32 OPUTHHAIBHBIN OTBET HA BOIIPOC MU

OpUTHHAIBHOE PEIICHHE 3aa4U, KOTOPhIE CBUIETEIBCTBYIOT O BHICOKOM

MaTEMaTUYECKOM Pa3BUTHH OOYYaroOIIErocs; 3a penieHue 0ojiee CIOKHON 3a1auu Uiu
OTBET Ha 00JIee CIIOKHBIN BOMPOC, MPETIOKEHHBIE 00yJaroeMycs

JOTIOJTHUTENIHHO TTOCJIE BBHITIOTHEHUS UM KaKUX-THOO JPYTUX 3aaHHM.

2 OueHKa yCTHBIX OTBETOB 00y4alIIMXCs M0 ajareope

OTBeT OLIEeHMBAETCH OTMETKOM «5», €CIIM YUEHUK:

* IOJTHO PACKPhUI COJIEp’)KaHNe MaTepraia B 00beMe, MPelyCMOTPEHHOM ITPOrpaMMOi 1
Y4EOHUKOM;

* U3JI0KUJI MaTepuaj TPaMOTHBIM SI3bIKOM, TOYHO UCTIONB3YS

MaTeMaTHYECKYl0 TEPMUHOJIOTHI0O W CHMBOJHUKY, B OIPEIACICHHOW JIOTHYECKOMN
MOCJIEA0BATEILHOCTH;

* PABWJILHO BBITIOIHUI PUCYHKH, YEPTEKH, TPA)UKHU, COIMTYTCTBYIOITUE OTBETY;

* [I0Ka3ajJl yMEHUE WJUTFOCTPUPOBATH TCOPUIO KOHKPETHBIMH MIPUMEPAMH, IPUMEHSATH €€
B HOBOU CUTYaIlUH NP BHITIOJHEHUN TPAKTUYECKOTO 3a/1aHNUS;

* POJICMOHCTPUPOBAJI 3HAHWE TEOPUHM pPaHEE HW3YUCHHBIX COMYTCTBYIOIIMX TEM,
c(hOpPMHPOBAHHOCTH U YCTOHYMBOCTH MCTIOJNB3YEMBIX IPH OTBETE YMECHHUI U HaBBIKOB;

* OTBEYAJI CAMOCTOSTENHHO, O€3 HABOSIINX BOIIPOCOB YUHTEINS;

* BO3MOJKHBI OJTHAa — JIB€ HETOYHOCTH TIPH OCBEIIEHUH BTOPOCTEIIEHHBIX BOIPOCOB WIIH
B BBIKJIaJIKaX, KOTOPbIC YIYCHUK JIETKO UCTIPABHII TTOCIIC 3aMEHYAHUS YIUTEIS.

OTBeT olIeHHMBAETCS OTMETKOM «4»,

€CIM Y/IOBJIETBOPAET B OCHOBHOM TPEOOBAaHHUAM Ha OIEHKY «5», HO TIpH "ToM mMeer
OJIVH W3 HEJIOCTATKOB:



*B M3JIOKCHHUMN OOITYIICHBI HEOOJIBIIINE np06em>1, HC HCKa3HUBIICC MATCMAaTHYCCKOC
COACPIKaHHUEC OTBCTA,

* IONYIIEHbI OJIMH — JIBA HEJOYETa MPU OCBEIICHUH OCHOBHOTO COAEP/KAHUS OTBETA,
WCIIPaBJICHHBIE M1OCJIE 3aMEYaHus yUYUTES;

* IONyIIEHBI OmMKOKa Winu Oojee NBYX HENOYETOB MPU OCBEIICHHWU BTOPOCTETICHHBIX
BOITPOCOB WJIM B BBIKJIAJIKaX, JIETKO UCIIPABIICHHBIE MOCIIEC 3aMEUYaHUs YUUTEIIS.

OTMeTKa «3)» CTaBUTCSA B CIEAYIOIINX CIIy4asX:

* HETIOJTHO PACKPBITO CO/IepKaHUE MaTepualia (coliep KkaHue U3I0KEHO

dbparMeHTapHO, HE BCErjJa IOCJEI0BaTeIbHO), HO I0Ka3aHO o00Ilee MOHUMaHue
BOIPOCa M MPOJAEMOHCTPUPOBAHBI YMEHMS, JIOCTATOYHBIC I YCBOCHHUS IPOTPaMMHOTO
MaTepuaina (onpenenaeHbl « TpeOoBaHUSIMHU K MaTEMaTUYECKON MOATOTOBKE 00yYarouXcs» B
HACTOAIIEH MPOrpamMme Mo MaTEMATHKE);

* UMEJTUCH 3aTPYHEHUSI WIIHM JIOMYIIEHBI OIIMOKHU B ONpECICHUN

MaTeMaTU4eCKOW TEPMHUHOJIOTUM, 4YEpPTEeXKaX, BBIKIAAKAX, HCIPABICHHBIE TOCIE
HECKOJIbKUX HaBOJIAIIUX BOMPOCOB YUUTEIIS;

* YYEHUK HE CIPABWICS C MPUMEHEHUEM TEOPUU B HOBOM CUTYallUH MPHU BBIIOJIHEHUU
MPAKTUYECKOIO 3a/JaHMsl, HO BBIMOJHWI 33JaHUs O0A3aTENbHOTO YpPOBHSA CIIOKHOCTU 10
JIAaHHOM TeMe;

*IpU JOCTATOYHOM 3HAHUU TEOPETUYECKOrO MaTepuasa BbIABICHA HEIOCTATOYHAs
c(hOpMHUPOBAHHOCTh OCHOBHBIX YMEHUN 1 HABBIKOB.

OTMmeTKa «2)» CTaBUTCSA B CIECIYIONINX CIydasX:

* HE PaCKPBHITO OCHOBHOE COJIEpKaHUE yueOHOTO MaTepuaa;

* O0Hapy>KEHO HE3HAHWE YUYCHMKOM OOJbled win Hanbojiee BAXKHOW 4acTH y4eOHOTO
MaTepuana;

* IOMYIICHBI OMUOKU B OMpPECICHUN MOHATHI, MPHU UCIOJIb30BAHUM MaTeMaTUYECKON
TEPMUHOJIOTHH, B PHUCYHKaxX, 4YepTekax WM Tpadukax, B BBIKIAIKAX, KOTOPbHIE HE
HCIIPABJICHBI M1OCJIE HECKOJIBKUX HABOJIAIIUX BOIPOCOB YUHUTEIIS.

Oo6mas knaccupuxkanus ommnodOoK.

[Ipu oreHke 3HAHMIM, YMEHHI W HAaBBIKOB OOYYAIOIIUXCS CIEAyeT Y4YUTHIBATH BCE
olmnOKH (rpyOble U HErpyOble) U HETOUYETHI.

['pyObIMU cunTAIOTCA OMIMOKHU:

- HE3HAHUE ONPEICIICHHUS] OCHOBHBIX MOHSATUM, 3aKOHOB, IPAaBUJI, OCHOBHBIX MMOJIOKEHUN
TEOpuH, He3HaHue (HOpPMYJI, OOLICTIPUHSITHIX CUMBOJIOB 0003HAYEHUM BEJIWYWH, CIUHMI] UX
U3MEpEHNS,

- HE3HAHWE HAUMEHOBAHUMW €IMHUI] U3MEPCHHUS;

- HOyMEHUE BBIJICTTUTh B OTBETE TJIABHOE;

- HEyMEHUE IPUMEHSTh 3HAHUS, aJITOPUTMBI JJIsl PEIICHUS 3a]1a4;

- HEyMEHHUE JIeaTh BBIBOJIBI M 0000IICHUS;

- HOYMEHUE YUTaTh U CTPOUTH TpaduKy;

- HEYyMEHHUE TI0JIh30BATHCS TEPBOMCTOUYHUKAMH, YICOHHKOM M CIIPAaBOYHUKAMH;

- IOTEPsI KOPHS WM COXPAaHEHHE MOCTOPOHHETO KOPHS;

- oTOpachIiBaHue 0€3 0OBSICHEHUI OJTHOTO U3 HUX;

- PABHO3HAYHBIE UM OLIUOKU;



- BBIYUCJIUTENIbHBIC OIMMOKH, €CJTU OHU HE SIBIISTFOTCS OTMCKOM;

- IOTUYECKHE OLITUOKHU.

K HerpyObIm ommbkam ciieayeT OTHECTH:

- HETOYHOCTh  (DOPMYJIUPOBOK,  OMNpENCICHHUM, TOHATUIN, TEOpuUild, BBI3BAHHAS
HEIOJIHOTOM 0XBaTa OCHOBHBIX MPU3HAKOB

ONpefieIAeMOr0 MOHATUS MIM 3aMEHOM OJHOTO - JABYX M3 MUX IIPH3HAKOB
BTOPOCTEIICHHBIMY;

- HETOYHOCTb rpaduka;

- HEpAallMOHAJIBHBIA METOJl PELICHUS 3aJa4d WIM HEJOCTATOYHO IPOAYMAHHBINA IUIAH
OTBETa (HapyILIECHHUE JIOTUKH, IOAMEHA OTJIEIbHBIX OCHOBHBIX BOIPOCOB BTOPOCTEIIEHHBIMHU );

- HepalMOHaJIbHbIE METOIbI PA0OTHI CO CIIPABOYHOM U IPYTOMl IUTEPATypOii;

- HOYyMEHHUE pelIaTh 3a/1a4, BBIIOJIHATH 3a/1aHKs B OOLIEM BUJIE.

Henoueramu sBistoTces:

- HepalMOHaJIbHbIE PUEMBbI BBIYMCIECHUIN U TPeOOpa30BaHUL;

- HeOpEXXKHOE BBIIIOJIHEHHE 3aIIUCEH, UepTEeXKeH, cXxeM, TpaduKoB.



