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MNOACHUTEJIBHASA 3AIINCKA

Anrebpa SBISIETCS OJHUM M3 OIMOPHBIX KypCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
oOecrieunBaeT U3yyeHHe IPYTruX JIUCHUIUINH, KaK €CTEeCTBEHHO-HAYYHOI0, TaK U TYMaHUTapPHOIO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAMMO AJIs MPOJOHKEHUsS 00pa30BaHUsl U B MOBCEAHEBHON KU3HU.
PasButne y oOywaromumxcs HayYHBIX NPEACTABICHUH O NPOHCXOXKACHUU U CYHUIHOCTH
anreOpandeckux aOCTpakiui, Crmocod0e OTpPaKCHHs MATEMATHYECKON HayKOW sIBICHUH U
MPOLECCOB B MNpPHUpPOJAE U OOIIECTBE, POJIM MATEeMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHHIO HAYYHOI'O MHUPOBO33PEHUSI M KAuecCTB
MBIIICHHSI, HEOOXOAUMBIX JJISl aJaNTalud B COBPEMEHHOM IHppoBom obmecTtBe. M3yuenue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHUS HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHUS, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOU
JEHCTBUS U BBIBOJBI, GOpMYyIUpOBaTh yTBepkaeHUs. OcBOeHHE Kypca anredpsl oOecreunBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYYaroIUXCsA: OHH HCIOJNB3YIOT JCIyKTHBHBIE |
UHIYKTUBHBIE PACCYXKACHUs, 0000IIEHNE M KOHKPETH3alUio, abCTparupoBaHWE W AHAIOTHIO.
OOyuenne anreOpe mpeanonaraeT 3HAYUTEIbHBIA OOBEM CaMOCTOSTENBHON NeATeIbHOCTH
o0ydJaromuxcsi, TMOITOMY CaMOCTOSITENIbHOE peIIeHHEe 3ajJady  SBJSeTCs  peaju3aluei
JESTEIIbHOCTHOTO MIPUHIINIIA O0yYEHUSI.

B crpykType mnporpamMmel y4eOHOro Kypca «Anredpa» s OCHOBHOTO OOIIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEp)KaTeIbHO-METOAMYECKHe JIMHUM: «Yucma u
BBIUMCIICHUS», «ANreOpandeckue BBIPAKEHUSN», «YPaBHEHUS W HEPaBEHCTBa», «DYHKIUHY.
Kaxnas u3 3Tux conepkaTelbHO-METOANYECKUX JIMHUI pa3BUBAETCS Ha MPOTSKEHUU TPEX JIeT
U3y4YeHUs Kypca, B3aUMOJICHCTBYS ¢ IPYTHMH €ro JIMHUSAMH. B XoJie n3ydeHus: yaeOHOro Kypca
00yJaromuMCs TPUXOANUTCS JIOTUIECKH PacCyKIaTh, UCIIOIB30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B cBSA3M ¢ 3THM B mporpaMmy y4eGHOro Kypca «Anredpa» BKIIOUEHBI HEKOTOPhIE OCHOBBI
JIOTMKH, MpPEJICTAaBICHHbIE BO BCEX OCHOBHBIX pa3/ielax MaTeMaTH4ecKoro oOpa3oBaHUS U
CIOCOOCTBYIOIIME OBJIAJICHUIO OOYYalOIUMKCS OCHOB YHHBEPCAJIHHOTO MAaTEeMaTHYeCKOTO
s3pika. CopeprKaTeIbHOM U CTPYKTYPHOU OCOOEHHOCTBIO y4eOHOT0 Kypca «Anredpa» sBIseTCA
€ro MHTETPUPOBAHHBIN XapaKTep.

Cogepxanue nuHUU «Uucna W BBIUMCICHUS CIYXUT OCHOBOM [UIsl JajbHEHIIero
U3yYEHHUS] MaTEeMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYUYAIOMIUXCS JOTHMYECKOTO MBIIIICHHS,
(GOpMHPOBAHUIO YMEHHS TIOJB30BATHCS AITOPUTMAMHM, a TAK)Ke MPUOOPETECHHIO MPAKTUIECKUX
HaBBIKOB, HEOOXOIUMBIX JJISi MOBCEJHEBHOM XHU3HHU. Pa3BUTHE MOHATHA O YMCIEe Ha YPOBHE
OCHOBHOT'O 00II[ero oOpa3oBaHUsl CBSI3aHO C PAllMOHAIBHBIMU U UPPALMOHATIBHBIMH YHCIAMH,
dbopMHUpPOBaHHEM TIPEACTABICHUN O MEHCTBUTEIBHOM YHCIe. 3aBEpIICHNE OCBOCHUS YHCIOBON
JUHUW OTHECEHO K CpeHeMy o0IeMy 00pa30BaHHUIO.

Conepxkanue JAByX anreOpanueckux JHUHUH — «AnreOpanyeckue BBIPRKEHUS» U
«YpaBHEHUSI U  HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHPOBAHHIO Yy  OOydYarOUIMXCS
MaTeMaTHYECKOTO anmapaTa, HEOOXOTUMOTO JJIsi pelIeHUs 3aJad MaTeMaTHKH, CMEKHBIX
MPEIMETOB U MPAaKTHUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE ocHOBHOrO 00111er0 00pa3oBaHus
y4eOHBI  MaTepuan TPYHNIOUPYETCS  BOKPYT  pPalMOHAIBHBIX  BBIpAXKEHHi.  Anredpa
JIEMOHCTPUPYET 3HAUEHHUE MAaTEeMAaTUKU KaK sI3bIKa JUIsl MOCTPOSHUS] MaTeMaTUYECKUX MoJenei,
OTMCAHUA MPOLIECCOB U SIBICHUN peabHOro mupa. B 3amaun oOydeHus anredpe BXOAAT TakKe
JanbHeWIee pa3BUTHE ANTOPUTMHYECKOTO MBIIUICHUS, HEOOXOAUMOIo, B YaCTHOCTH, MJIs
OCBOGHHUsI Kypca WHGOPMATUKH, W OBJAJCHHUE HAaBBIKAMH JEAYKTUBHBIX PACCYXICHUU.



[IpeoOpa3zoBanre CUMBOJIBHBIX (POPM CIIOCOOCTBYET PA3BUTHUIO BOOOpPaKEHUs, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxanne  (yHKIMOHATBHO-TPAUUECKOM  JIMHUM  HAIENeHO Ha  TOJy4YeHHue
o0yyaromuMucs 3HaHUM 0 QyHKIUAX KaK BakHEHIIeH MaTeMaTH4ecKOi MOoJeNu A OIMCaHUs
U HCCIIEZIOBAaHUS Pa3HOOOPA3HBIX IMPOLIECCOB M SBIECHUI B mpuponae U oduectse. M3ydeHue
MarepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYAIOLIMXCS YMEHHUS HCIIONB30BaTh pa3IMYHBIC
BBIpa3UTENbHBIE CPEJICTBA SI3bIKA MAaTEMAaTUKU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHUT BKJIaJ] B (JOPMHUPOBAHUE MPEJICTABICHUH O POJIM MAaTEMATUKU B Pa3BUTUU LIMBUIM3ALUU
U KYJIbTYPBI.

Cornacno yuyeOHOMy IutaHy B 7-9 Kiaccax wu3ydaeTcs y4eOHBIH Kypc «Anredpay,
KOTOPBII BKIIIOYAET CIEAYIOMINE OCHOBHBIC DPa3leNbl cofepxaHus: «Uuciaa M BBIYHACICHUS,
«AnrebpanyecKue BBIPAKEHUSD, « Y paBHEHHSI U HEpaBEHCTBaY, « DYHKIIMNY.

Ha u3yuenue yue6HOTro Kypca «Anredpa» orBogutcs 306 yacos: B 7 kiacce — 102 yaca (3
yaca B Hejeno), B 8 kimacce — 102 yaca (3 gaca B Heneno), B 9 kinacce — 102 vaca (3 yaca B
HEJIEIIO).



COAEPKAHUE OBYUYEHUA

7 KUIIACC

Yuciaa v BBIYMCICHUA

JpoOu OOBIKHOBEHHbIE U JECATUYHBIE, NEPEXOoA OT OAHON (opMbl 3amucu Apoled K
apyroii. IIoHATHE palMOHAIIBHOIO YMCIIA, 3alIMCh, CPABHEHHE, YIIOPAIOYMBAHUE PALIMOHAIBHBIX
yucen. ApudMeTHuecKue NeHCTBUS ¢ pallMOHANBHBIMU YHMCIaMu. PemieHne 3amad u3 peaibHOR
IPAaKTUKU Ha 4acTu, Ha ApoOHu.

CreneHb ¢ HaTypaJbHBIM I10Ka3aTelIEM: OIpelesIeHUE, MPpeoOpa3oBaHne BBIPAKEHUH Ha
OCHOBE OIpE/CICHHUS, 3aUCh OOIBIIUX Yncen. [IponenHTsl, 3anich MPOIEHTOB B BUJE IpoOU U
npoOu B BHJIE TPOIEHTOB. TpHU OCHOBHBIC 33Ja4d HA MPOIEHTHI, PEUICHUE 3a]ad U3 peabHOU
IIPAKTUKU.

[TpuMeHeHnEe NPU3HAKOB AEIMMOCTH, PA3JI0KEHNUE HA MHOXKMTEIN HATYPaJIbHBIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 0OpaTHasi MPONOPLHMOHATBHOCTH.

AnredpanvyecKue BbIPAKEHUSA

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAXKEHUS C NEPEMEHHOW. JlommycTuMBble 3Ha4YEHUS
nepeMeHHbIX. [IpencraBieHne 3aBHCHMOCTH MEXAY BeIMYMHAMH B BHIE (HOPMYJIBL
Beruucnenus no gopmynam. IIpeoOpasoBanue OyKBEHHBIX BbIPaKEHUH, TOXKIECTBEHHO paBHbIE
BBIpa)KEHUS, MpaBUIa NPeoOpa3oBaHus CyMM M IPOMU3BEIEHHM, MpaBuiia PACKPBITUS CKOOOK U
IPUBEIEHUS OTOOHBIX CIaraeMbIX.

CBolicTBa CTENIEHU C HATYpaJIbHBIM I1OKa3aTeIeM.

OpnnHowieHbl 1 MHOrowieHbl. CteneHb MHOrowieHa. ClloKeHUE, BBIUNTAHUE, YMHOKEHUE
MHOro4eHOB. DopMysbl COKpAIIEHHOTO YMHOMKEHUS: KBaJpaT CyMMBl M KBaJpaT Pa3HOCTH.
dopmya pa3HOCTH KBaJIpaToB. Pa3znokeHrne MHOrOWIEHOB Ha MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHEe, KOPEHb YpaBHEHMsI, IIpaBUia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIBLHOCTh
YPaBHEHUM.

JIuneliHOe ypaBHEHHME C OIHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pellleHne JIMHENWHBIX ypaBHeHMi. CocTaBl€HHME ypaBHEHHH IO YCJIOBUIO 3aj1add. PemnieHue
TEKCTOBBIX 33]1a4 C [IOMOLIBIO0 YPABHEHUM.

Jluneiinoe ypaBHEHUE C ABYyMS MEPEMEHHBIMH U ero rpaduk. Cucrema ABYX JIMHEHHBIX
YpaBHEHHI ¢ JBYMs INepeMeHHbIMHU. PemieHue cucteM ypaBHEHHH CIOCOOOM IOACTAHOBKH.
[Tpumeps! penieHns: TEKCTOBBIX 3a7a4 ¢ IIOMOIIBIO CHCTEM YPaBHEHUM.

DyHKIUU

Koopaunara Toukn Ha mnpsmol. UucioBele NpOMEXYTKH. PaccrosHue Mexay AByMs
TOYKaM{ KOOPJAMHATHON IIPSIMOM.

[MpsmoyronbHast cuctema koopawHat, och OX m Oy. AOcmucca W opauHAaTa TOYKH Ha
KoopAnHaTHOM miockocTH. [Ipumeps! rpadukoB, 3amaHHbIX (popmynamu. Urenue rpaduxos
peanbHbIX 3aBucuMocTed. [lonstue ¢ynknunu. I'padpux ¢ynkumu. CpoiictBa  (QyHKIHMI.
Jluneiinas ¢ynkuus, e€ rpaduk. ['padux dynkmum y = [x|. ['padmuueckoe pernieHue TMHEHHBIX
YpPaBHEHUH U CUCTEM JIMHEHWHBIX YPABHECHHI.

8 KVIACC
YucJia ¥ BbIYUCTIECHUA



KBagparueiii kopeHb u3 uucia. [loHstue 00 wuppanuoHandbHOM dYHcie. JlecaTuunbie
npuOJIMKEHUST UPPALMOHANBHBIX uncesl. CBoMCcTBA apupMETHIECKUX KBAJAPATHBIX KOPHEH M MX
IPUMEHEHHE K IMpeoOpa30BaHUI0 YMCIOBBIX BBIPRXKEHUW M BBIYMCICHUSAM. JleHCTBUTEIbHbBIE
qucia.

Crernens ¢ 1eqbIM I10Ka3aTenaeM U e€ cBoiicTBa. CTaHaapTHas 3aluch YHUCa.

AnredOpanveckue BbIPAKEHUS

KBanpaTHblil TpEXuiieH, pa3jioskeHUe KBaJIPaTHOrO TPEXUIEHA HA MHOKUTEIIH.

Anrebpanyeckas apoOb. OCHOBHOE CBOWCTBO anreOpanmyeckod npobu. CroxkeHue,
BbIUMTAHUE, YMHOXKEHUE, JeJeHNe anredpandeckux ApoOei. ParyoHanbHble BBIpaXEeHHUS U UX
peoOpazoBaHueE.

YPaBHeHI/ISI N HEPABCHCTBA

KBangpatHoe ypaBHeHue, ¢Gopmyia KOpHEW KBaJapaTHOro ypaBHeHHs. Teopema Buera.
Pemenune ypaBHeHu#, cBOOALIMXCA K JIMHEWHBIM U KBajapaTHbIM. Ilpocteiimne npoGHO-
paLMOHAJIbHBIC YPABHEHHUS.

I'paduueckass uHTEpHpeTansl ypaBHEHUH ¢ ABYMS MEPEMEHHBIMU U CHUCTEM JMHEWHBIX
YpaBHEHMH C ABYMs nepeMeHHbIMU. [IpuMepbl pemieHusi cUCTeM HEIMHEHHBIX ypaBHEHUH ¢
JBYMsl IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 33124 AJIreOpandecKiuM CrIocoOoOM.

YucnoBble HEpaBEeHCTBA W HMX CBOMCTBa. HepaBeHCTBO ¢ OJHOW TNEPEMEHHOM.
PaBHOCUIBHOCTE HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OJHON mnepeMeHHOW. Cucrtemsl
JIMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKUIMHA

[Tonstue ¢pynkuuu. OONacTh ONpeaeseHUs] 1 MHOXKECTBO 3HaueHUH (QyHKiu. CriocoOb
3aanus QyHKIUH.

I'padux Qynkiun. UYrenue cpoictB ¢(yHKiuu no e€ rpaduxy. Ilpumepst rpapukon
GyHKIUI, OTpaXkaroUINX peaabHble MPOLECCHI.

@OYHKIMY, ONUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO NPONOPLHMOHAIbHBIE 3aBUCHUMOCTH, MX
rpaduku. Oynxupn y = x2, y = x3, y = \x, y=|x|. Tpadudeckoe pemieHue ypaBHEHNI i CHCTEM
YPaBHEHUM.

9 KITIACC

Yuciia ¥ BBIYUCTICHUSA

PanmonaneHple uncia, UppallMOHANbHBIE YHMCIa, KOHEUYHbIE U OECKOHEYHBIE IECATUUHbBIE
npodu. MHOXECTBO JI€HCTBUTENBHBIX 4YHCEN, JACWCTBUTENbHBbIE YHCIA Kak OECKOHEUHbIE
NecaTU4YHble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXKECTBOM
JIEUCTBUTEIbHBIX YUCET U KOOPAUHATHOMN MPSMOI.

CpaBHeHue JEHCTBUTENBHBIX YHUCEN, apupMeTHUYeCKHe AEUCTBUSA C JACHCTBUTEIbHBIMU
YUCIIAMH.

Pasmepsl OOBEKTOB OKPYXAlOIEro MHpa, IUTEILHOCTh IPOLIECCOB B OKPY’KAIOIIEM
MUDE.

[TpubnnxEHHOE 3HAUYEHUE BEIMYMHBI, TOYHOCTh MNpUOMMKeHHs. OKpyrjaeHHe uucel.
IIpuknaka v OLlEHKA pe3yJIbTaTOB BHIYMCIICHUM.

YpaBHeHUs U HEPABEHCTBA
JIunelinoe ypaBHeHue. PelieHne ypaBHEeHUN, CBOAAIIMXCS K JIMHEWUHBIM.



KBagpatHoe ypaBHeHue. Pemienue ypaBHEHHM, CBOIAIIMXCA K  KBaJAPATHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl pemieHuss ypaBHEHHM TPETbed M 4YETBEPTOM CTEIECHEH
Pa3I0KEHUEM Ha MHOKHUTEIIN.

Pemenne  apoOHO-pallMOHAIBHBIX  ypaBHeHUW.  PemieHwe  TEKCTOBBIX  3aday
anredpandeckuM METOAO0M.

YpaBHeHHE C OBYyMS MEPEMEHHBIMU U ero rpaduk. Pemenne cucreM ABYX JTHHEHHBIX
ypaBHEHUN C JByMs MEpEMEHHbIMU. PellleHune cucteMm JBYX ypaBHEHUH, OJHO U3 KOTOPBIX
JUHEIHOoe, a Ipyroe — BTOpOM cTeneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl YpaBHEHUH C
JIBYMsI [IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3324 aJIreOpanyecKiuM CocoOoM.

HucnoBsle HEPABEHCTBA U X CBOMCTBA.

PemieHne JMHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHOW. PemieHue cucrteM JIMHEWHBIX
HEPaBEHCTB C OAHOW mepeMeHHOW. KBamparHble HepaBeHcTBa. I'padumyeckas MHTepHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IEPEMEHHBIMU.

DOyHKIUU

KBanparuunas ¢ynkius, e€ rpapuk u cpoiictBa. [lapabona, KOOpauHATHI BEPIIUHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl.

I'paduku pynkuumit: y =kx, y=kx+b,y=k/x,y=x3,y= \x, y = |x| , ¥ BX CBOJiCTBa.

YucJioBble MoCJI€eA0BATCJIbHOCTH U IIPOrpeccun

[TonsiTHEe YMCIIOBOM MOCIEAOBATEILHOCTH. 3aJjaHue TOCIE0BATEILHOCTH PEKYPPEHTHON
dbopmymoit u popMyII0ii N-TO YIIeHa.

Apudpmernueckass U reomerpuueckas — nporpeccur.  ®dopmynsl N-ro  4ieHa
apu(pMeTUYECKO U FeOMETPUUECKON MPOTPECCHii, CyMMBI IIEPBHIX N UJICHOB.

N3o00paxeHne 4YIeHOB apuUPMETHUECKON W TEeOMETPHUYECKON Mporpeccuil TOYKaMu Ha
KOOPJMHATHOMU MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUANBbHBIA poCT. CII0KHBIE MPOIIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI
YUYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JInyHOCTHBIE Ppe3yJbTAaThl OCBOCHHS TIPOTpaMMbl y4eOHOTO Kypca «Auredpay
XapaKTEePU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

NpOSIBIICHUEM MHTEepeca K MPOLUUIOMY M HACTOSILEMY POCCHICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMKECHHSM POCCHMCKMX MAaTEMAaTUKOB H POCCHUUCKOU
MaTEeMaTUYECKOU MIKOJIbI, K UCTIOJIb30BAHUIO ATUX JOCTIKEHUM B APYTHX HAyKaX W MPUKIATHBIX
chepax;

2) rpa:kIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHWMHA W peaM3allid €ro Ipas.,
MPEJCTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHHS PA3IUIHBIX CTPYKTYP,
SBIICHUH, TPOLIETYyp TPAXKIAHCKOTO 0oO0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJIEHUIO ITUYECKUX MPOOJeM, CBA3AHHBIX C MPAKTHUUYECKUM HPUMEHEHUEM JOCTHKEHUN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUUECKUX MPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

3) TpyAoBO€E BOCIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE YYacTHE B PEIICHHM MPAKTUYECKUX 3a]ad MaTeMaTH4YeCKOMN
HANPaBIEHHOCTH, OCO3HAHMEM BaXKHOCTH MATEMAaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCei
JKU3HH JIJIS1 YCTICTIHON MPOo(deCCUOHATBHOM IEATeTbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHH,
OCO3HAaHHBIM BBIOOPOM ¥ TIOCTPOEHHWEM WHIWBHUAYyaJIbHOM TpPAaeKTOPUU OOpa3oBaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIMTAHME:

CITOCOOHOCTBI0O K SMOILMOHATBHOMY M JCTETHYECKOMY BOCIPHUITHIO MaTeMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, pacCyXICHUM, YMEHUIO BUAETh MAaTEMATHUECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUSA:

OpHUEHTAIMEH B NIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAyUYHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHSA YEJIOBEKa, NPHUPOABI M O0OIIecTBa, TMOHUMaHUEM
MaTeMaTHYeCKON HayKu Kak c(epbl UYelIOBEYECKOW NeATeIbHOCTH, JTAloB €€ pa3BUTHUS U
3HAUMMOCTHU JIJIs1 Pa3BUTHUS LIUBUIIN3ALIUU, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKON
KyJbTypOH KaK CpEICTBOM TIO3HAHUS MHpA, OBJAJCHUEM MPOCTEUIINMH HaBBIKAMU
MCCJIEI0BATEIbCKON JIEATETbHOCTH;

6) ¢usnueckoe BocnuTaHWe, (opMHpOBaHMe  KYJbTYPbl  310POBbS M
3MOIMOHAJIBLHOIO 0JIATONOJIYYHS:

TOTOBHOCTBIO TPHUMEHATh MaTEMaTHYECKHE 3HAHWS B HWHTEPECaX CBOETO 3/J0POBBS,
BEJICHUS 370POBOTO 00pasa >KM3HHU (30pOBOE MHUTAHKE, COATAHCHPOBAHHBIM PEKUM 3aHSATUN U
OTIbIXa, peryisipHas (QHU3MYecKass aKTUBHOCTBH), C(POPMHUPOBAHHOCTHIO HaBbIKa pedIeKCHH,
MpU3HAHUEM CBOETO MpaBa Ha OMMOKY M TAKOTO K€ MpaBa IPYroro 4eIoBeKa;

7) 3Kk0J10THYECKOE BOCTIUTAHME:

OpHEHTallel Ha MpUMEHEHHEe MaTeMaTHYeCKMX 3HAHUM JUIs pelleHus 3ajad B o0iactu
COXPAHHOCTH OKpY>Karolleil cpeibl, MIAHUPOBAHUS IOCTYIKOB M OLIEHKH HMX BO3MOXKHBIX



HOCJEICTBUM Ul OKpY’Karolled Cpesibl, OCO3HAaHHEM TIJI00AJIbHOTO XapakKTepa SKOJIOTMYECKHX
npoOJeM U MyTeH UX pelIeHHUs;

8) aganTanusa K H3MEHAIMMCS YCI0BHAM COLMAILHON M IPUPOAHOI cpelbl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBHSAX HEONPEICIEHHOCTH, MOBBIIIEHUIO YPOBHSA CBOEH
KOMIIETCHTHOCTH 4€pe3 NPAKTUYECKYIO JESATECIBHOCTh, B TOM YHCJIE YMEHHUE YUUTBCS Y JPYTHX
Jro/iel, MpuoOpeTaTh B COBMECTHOW JESITEILHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3
OIIBITA JIPYTHUX;

HE00X0MMOCTBIO B ()OPMHPOBAHNU HOBBIX 3HAHWH, B TOM uucie GOpMyIUpOBaTh UJCH,
HOHATHS, TMIIOTE3bl 00 00BEKTaX M SBJICHMSAX, B TOM UHUCIIE paHEEe HEM3BECTHBIX, OCO3HABATh
ne(UIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaThb CTPECCOBYIO CHUTYallMl0, BOCIPHUHMMATh CTPECCOBYIO
CUTYallMI0 KaK BbI30B, TpeOyrOIUH KOHTpMEp, KOPPEKTUPOBAaTh IMPUHUMAEMbI€ pEIIEHUS U
neicTBus, GopMyIHpOBaTh U OLIEHUBATh PUCKH U MOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATDBI
Ilo3HaBaTe/IbHBbIE YHHBepCcAIbHbIe Y4eOHbIe AelicTBHSA

Ba3oBble 1oruyeckue aeicTBUA:

® BBUIBISITh M XapPaKTEPU30BATh CYIIECTBEHHBIC MPHU3HAKK MAaTEMAaTHYECKUX OOBEKTOB,
MOHATHI, OTHOIICHUH MEXAY TMOHITHUAMH, (HOPMYITHPOBATH OIPENEICHUS MOHITHH,
yCTaHABJIMBAThH CYNIECTBEHHBIH MPU3HAK KJIACCH(DHUKAINN, OCHOBAHHS JJIsI 0000IICHHS
U CpaBHEHUs, KPUTEPUU MPOBOIMMOTO aHATU3a;

® BOCIPHHHMATbH, (HOPMYIUPOBATh U MPEOOPA3OBHIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIE, €TMHIUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE,

® BBIBISATH MAaTEeMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3H U MPOTUBOPEUNs B (haKTax,
TaHHBIX, HAOMIOACHUSIX W YTBEPXKIACHHSX, MpejiaraTh KPUTEPUU ISl BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JlenaTh BHIBOJBI C HCIIOJIb30BAaHHEM 3aKOHOB JIOTHKH, JAETYKTUBHBIX M MHIYKTHBHBIX
YMO3aKITIOYCHNH, YMO3AKITIOUCHUH 110 aHAJIOTHH;

e pa3dupaTh JIOKa3aTENbCTBA MAaTEeMAaTHYECKUX YTBEPXKICHHWHA (TpsSMBIE ©  OT
MPOTHBHOTO), MIPOBOJTUTH CaMOCTOSITEITEHO HECJIO)KHBIE  J0Ka3aTesIbCTBa
MaTeMaTHYeCKuX (PAKTOB, BBICTpAaWBaTh ApPTyYMEHTAIUIO, TPUBOIUTH IMPUMEPHl U
KOHTPHpUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHS;

e BpIOMpaTh Crmoco0 pemeHUss y4eOHOW 3afaud (CpaBHUBATh HECKOJIBKO BapHUaHTOB
peleHus, BEIOUpaTh HanbosIee NOAXOAALINNA ¢ YYETOM CaMOCTOSATENIBHO BBIAEICHHBIX
KPUTEPUEB).

Ba3oBble ucciiefoBaTe1bCKue 1eiCTBUA:

® WCNOJB30BAaTh  BOMPOCHl  KAaK  HCCIENOBATEIIbCKUNA  HMHCTPYMEHT  ITO3HAHMS,
dbopmyIupoBaTh BOITPOCHI, (dbuxcupyromme MIPOTUBOPEYHE, npo0iemy,
CaMOCTOSITENIFHO yCTAaHABJIMBAaTh MCKOMOE M JaHHOE, (OPMHUpPOBATh THIIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3HIINIO, MHEHUE;

® T[POBOJUTH IO CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY HECJIOXHBIH 3KCIIEPUMEHT,
HEOOJIBIIIOE HCCIIEJIOBAHUE 110 YCTAHOBICHHIO OCOOCHHOCTEH MaTeMaTh4ecKoro
00beKTa, 3aBUCUMOCTEH 0OBEKTOB MEXTY COOO0M;



® CaMOCTOATENHHO (OpMyJIHUpOBaTh OOOOIIEHUS W  BBIBOALI IO  pe3yjbTaTaM
IPOBEIEHHOIO HAOJIIOJCHUS, UCCIIEI0BAaHMs, OLEHUBATh JJOCTOBEPHOCTh MOJYUYEHHBIX
pe3yJIbTaTOB, BHIBOJOB U 000OIICHMIA;

® [IPOrHO3UPOBATHh BO3MOXKHOE PA3BUTHE MPOIIECCA, a TAK)XKE BBIIIBUTATH MPEIOI0KECHHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBHSIX.

Paborta ¢ nnopmanmeii:

® BBIIBJIATh HEIOCTATOYHOCTh U M30BITOYHOCTh MH(OpPMAIMM, AAHHBIX, HEOOXOAMMBIX
JUISL pEeUIeHHUs 3a1au;

e BbIOMpPATh, AHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH MHPOPMALUIO
pas3INYHbIX BUAOB U (POPM IPEICTABICHHUS;

e BbIOMpaTh (hopMy NpescTaBIeHHs HH(POPMAIMK U WILTIOCTPUPOBATh pellaeMble 3a7auu
cXeMaMH, AuarpaMMaMu, HTHOM rpaduKoil 1 uX KOMOUHALUSIMU;

® OIICHUBATh HAAEKHOCTh MHPOPMALUYU 110 KPUTEPUAM, NPEAJTOKEHHBIM YUUTEIEM WU
c(OpMYIMPOBAHHBIM CAMOCTOSTENBHO.

KoMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

e BOCIPUHHUMATH U (HOPMYIHPOBATH CYXICHHUS B COOTBETCTBUU C YCJIOBUSMHU H LEISIMHU
oOmIeHus, SICHO, TOYHO, TPAMOTHO BBHIPAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX W
MUCHMEHHBIX TEKCTaX, 1aBaTh NOSICHEHHS 110 XOAY PEIICHHsS 3a/1a4i, KOMMEHTHPOBATh
HOJIyYEeHHBIH pe3ysbTar;

e B X0J¢e 00CYX/IeHUs 3aJ[aBaTh BOIPOCHI IO CYILECTBY 00CYXJaeMOM TeMbl, IPOOIIEMBI,
pemraeMoil  3ajauM, BBICKAa3bIBaTh MJIEW, HAIEJICHHbIE Ha IOUCK pPELIeHHUS,
COIIOCTABJIATh CBOM CYXIECHHUS C CYXICHUSIMU JApPYTUX YYAaCTHUKOB JMaiora,
0oOHapy»XUBaTh pa3jINyune U CXOJICTBO MO3UIMI, B KOPpEeKTHOH hopme GpopMyIupoBaTh
pa3HoOTIIacHsi, CBOM BO3PAKECHHUS,

® [IPEICTaBIATH PE3yJbTaThl pEIICHUs 33Ja4yM, SKCIEPUMEHTa, UCCIeI0BaHUs, IPOEKTa,
CaMOCTOSITENIFHO BBIOMpATh (popMaT BBICTYIUICHHS ¢ Y4ETOM 3ajad Mpe3eHTalud U
0COOEHHOCTEH ay TUTOPUH;

e [IOHMMaTh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHAWBUAYAJIbHOW pabOTHI
IPY PELICHNH Y4eOHBIX MaTeMaTHUYECKUX 3a/1a4;

® [IPUHUMATH IIeJIb COBMECTHOM JeSTEeIbHOCTH, IIIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM
paboThl, pacmpenensTb BUAbl padoT, JIOroBapuBaThcs, O0O0CYKIaTh TNpOLECC U
pe3yabTaT paboThl, 000011aTh MHEHUST HECKOIBKUX JIFOICH;

® y4acTBOBaTh B TIpYNNoBBIX (opmax paldoTsl (0OCykaeHHs, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U JIPYTHE), BBIIOJIHITH CBOIO YacTh pabOTHI M KOOPIHMHHUPOBATH
CBOM JICWCTBUS C IPYTMMH WICHAMH KOMaHJbI, OIICHUBATh KAueCTBO CBOETO BKJIA/a B
00N TPOYKT MO KPUTEPHUSIM, CHOPMYITHUPOBAHHBIM YUYACTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHMBepcaabHble y4eOHbIe AeiicTBUSA
Camoopranusanus:

® CaMOCTOSITENIbHO COCTAaBJIATH IUTAH, alNTOPUTM DEIICHHs 3aqadd (MM €ro 4YacTh),
BBIOMpPATh CIOCOO pEIICHHS ¢ Yy4E€TOM MMEIOIMUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH BAapUAHTHI PEIICHUN ¢ y4yéToM
HOBOH MH(OpMAIHH.

CaMOKOHTPOJIb, SMOLMOHATbHBII MHTE/JIEKT:

e BJAJETh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yJibTaTra pelieHus

MaTeMaTH4YeCKOM 3a1a49M;



® [pPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PEIICHUM 33]1a4d, BHOCUTH
KOPPEKTUBBI B JEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAWJECHHBIX OLINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OLIEHUBATh COOTBETCTBUE pe3yjIbTaTa JAESATEIbHOCTU IIOCTABIECHHON 1IEJIM U YCIIOBUSM,
OOBSCHATh TMPUYMHBI JOCTM)KCHUS WU HEIOCTHKCHHS IIeJIM, HAXOIUTh OIIUOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHiy oOyueHuss B 7 kJjacce OOydarolMiics IMOJYyYUT CIELyrOIIUE MpeAMETHbIE
pE3yJIbTaThI:

Yuciia ¥ BbIYHMCICHUSA

BreImonHATh, couyeras yCTHbIE M THCbMEHHBbIE NPUEMBI, apu(MeTHUecKue ACUCTBUS C
paLMOHATIbHBIMU YHCIIAMHU.

HaxonuTh 3HaueHMs YMCIOBBIX BBIPAKEHWH, MPUMEHATH Pa3HOOOpA3Hble CIOCOOBI U
OpuéMbl  BBIYUCICHHUS 3HAYCHMH JPOOHBIX BBIPAXKEHUH, COAEP)KAIIMX OOBIKHOBEHHbBIE U
JECSITUUHBIE IPOOH.

[lepexonuTh OT 0AHOM (HhOPMBI 3aMCHU YUCEN K JIpYyrod (mpeoOpa3oBbIBATh IECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYI0 B JECATHYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JIECATHUYHYIO APOOB).

CpaBHUBATh U YIIOPSAI0OUNBATH PALIMOHAIBHBIE YUCIIA.

OKpyriasTh yncnia.

BBINOMHATE NPUKUAKY U OLIEHKY pe3ysbTaTa BBIYMCIEHUM, OLIEHKY 3HAYEHUN YMCIIOBBIX
BBIPQXECHUI. BBITIOIHATE NEHCTBUS CO CTENEHSIMU C HATypaJbHBIMU ITOKA3aTEISIMH.

[TpuMeHsTh NPU3HAKU JETMMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYpPaJIbHbIX YHCET.

PemaTth mpakTHKO-OPHMEHTHPOBAHHBIE 3aJaul, CBSI3aHHBIE C OTHOIICHHWEM BEJIMYMH,
IIPONOPLUUOHAIIBHOCTBIO BEIMYMH, IPOLEHTAMH, HHTEPIPETUPOBATh PE3YJIBTATHI PEIICHUs 3aaa4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMM PacCMaTPUBAEMbIX OOBEKTOB.

Auaredpanyeckune BbIPaKeHHUs

Hcnonp3oBaTh anredOpanyecKyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Mpoliecce
OCBOCHMS yueOHOT0 MaTepuana.

HaxonuTe 3HaueHus1 OyKBEHHBIX BBIPAKEHHUH MPH 3aJaHHBIX 3HAYEHUSIX NEPEMEHHBIX.

BrimonHaTe npeoOpa3zoBaHus IEJIOT0 BhIPAXKEHHUSI B MHOTOWIEH IPUBEIEHUEM MOJ00HBIX
CJIaraeMbIX, paCKpbhITHEM CKOOOK.

BbINONHATE yMHOXKEHHME OJHOWIEHA HAa MHOTOYIEH M MHOTOWIEHAa Ha MHOTOYJIEH,
OPUMEHSATH (HOPMYJIIBI KBapaTa CyMMBI M KBaJlpaTa pa3HOCTH.

Ocy1ecTBISITh pa3ioKEHHE MHOTOWIEHOB Ha MHOXKUTEIM C MOMOIIbIO BBIHECEHUS 3a
CKOOKHM OOIIero MHOXHUTEJs, TPYNIUPOBKU ClaraeMblxX, MpUMeHeHus: (GOopMysl COKpali€éHHOIO
YMHOKEHUS.

[IpumeHsaTh mpeoOpazoBaHMsl MHOTOWICHOB Ui PELICHHWS pa3IMyHBIX 33734 U3
MaTEMaTHKH, CMEXHBIX MIPEIMETOB, U3 PEATIbHOU TPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTETICHEW ¢ HATYpaJIbHBIMU MOKA3aTEISIMU JIJI TTpeoOpa30BaHUs
BBIPAKCHU.

YpaBHeHHUS M HEpaBEeHCTBA



Pemats nuHelHBbIE ypaBHEHHUsI ¢ OJHON MEPEMEHHOM, MPUMEHsISl MpaBuia Mepexoaa oT
UCXOJHOTO YypaBHEHUS K pPaBHOCWIBHOMY eMy. lIpoBepsATh, sABIIETCS JIM YUCIO KOpPHEM
YPaBHEHU.

[TpumensTh rpaduueckre METO bl IPU PEIICHUN JIMHEWHBIX YPABHEHUN U UX CHCTEM.

[TonGupath mpUMepHI Map YKce, ABISIOMIUXCS pElIeHUEM JUHEHHOTO ypaBHEHUS C IBYMs
IIEPEMEHHBIMH.

CrpouTh B KOOPAMHATHOM IJIOCKOCTH TpauK JUHEHHOTO YypaBHEHHS C JABYMS
MEePEMEHHBIMH, MOJIb3YSICh IPaUKOM, TPUBOJUTH IPUMEPHI PELICHUS YPABHEHHUS.

Pemate cucrtembl NBYX JIMHEMHBIX YpaBHEHMH C JBYMsl IE€PEMEHHBIMU, B TOM YHUCIE
rpadu4ecKy.

CocTaBisiTh M pemiath JUHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX YpaBHEHUI IO
YCJIOBHUIO 3a/1auyd, WHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJadyd IOJyYECHHBIN
pe3yibTar.

DOyHKUUHA

N300paxkath Ha KOOPAMHATHOM TMPSMON TOYKH, COOTBETCTBYIOIIME 3aJIaHHBIM
KOOpJMHATAM, JIy4Hd, OTPE3KH, HHTEpBaJIbl, 3allMCHIBaTh YHUCJIOBBIE MPOMEXKYTKH Ha
anreOpanvdeckoMm s3bIKe.

OtmedaTs B KOOPAMHATHOM IJIOCKOCTUM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku uHeHHbIX QyHKIuiA. CTponuts rpaduk GyHKINH y = [X|.

OnuceiBaTh € MOMOIIBIO (PYHKIMHA WU3BECTHBIE 3aBHCHUMOCTH MEXKAY BeEIHMUYMHAMU:
CKOPOCTb, BpeMs, PacCTOSIHME, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJIUTENBHOCTb, BpeMH,
00BEM paboTHI.

Haxoauts 3HaueHre GyHKIMU 10 3HAYCHUIO €€ apryMeHTa.

[Tonumatp rpaduueckuii crnocod NpeAcTaBiIeHUS U aHANIW3a UHPOPMALUMU, U3BIEKaTh U
UHTEPIPETUPOBATH UHPOPMAIIUIO U3 TPa(UKOB peanbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K xoniy oOydyeHuss B 8 kiiacce OOydYarONIMIICS TMOMYYUT CIEAYIOIMIME TMPEIMETHbBIE
pe3yabTaThI:

Yucsia v BbIYUCICHUSA

Hcnonp30BaTh HayaJIbHBIE NPEICTABJICHUS O MHOXECTBE ACHCTBUTEIBHBIX YHMCEN IS
CPaBHEHMsI, OKPYIJIEHUS M BBIYMCIEHUH, H300pa)kaTh EHCTBUTENbHBIE YHCIIA TOYKAMU Ha
KOOPJIMHATHOW IIPSIMOM.

[TpumMeHATh TOHATHE apU(pMETHYECKOrO KBaJpPaTHOTO KOPHS, HAXOJIUTh KBaJpaTHBIC
KOPHH, UCHOJIB3YsI TPH HEOOXOIMMOCTH KaJIbKYJIATOP, BHIIOIHATH IPE0Opa30BaHus BIPAKEHHIH,
COJIepXKalINX KBaJpAaTHbIE KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEH.

Hcnonp3oBaTh 3amucu OONBIIMX W MaJbIX YHUCEN C TMOMOIIBI0 JECATUYHBIX IpoOed u
creneHeit yucna 10.

Auredpanyeckune BbIPaKeHHUs

[IpyMeHsTh TOHSATHE CTENEHH C IeJIbIM TI0Ka3aTelieM, BBIIOJHATH IPeoO0pa3oBaHUs
BBIPAKEHMM, COAEPKALIUX CTENIEHH C LIEJIBIM ITOKA3aTeJIEM.

BBINOAHATE TOXIECTBEHHBIE NPEOOPa3OBaHMsI PALMOHANBHBIX BBIPAKEHUH Ha OCHOBE
IpaBuiI JSHCTBUN HAaJl MHOTOYJICHAMH M alreOpanyecKuMH JpoOsMu.

PacknanpiBaTh KBaApaTHBINA TPEXUWIEH HA MHOKUTENH.

[IpumensiTb mpeoOpa3oBaHUsl BBIPAKEHUN [ pEIICHUS Ppa3JIMyHbIX 3aJad U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOU TPAKTUKU.

YpaBHeHUS H HEPABEHCTBA



Pemare nuHeiHbIe, KBaApaTHbIE YPABHEHUS U PALIMOHAIBHBIC YPABHEHMS, CBOASAIINECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IByMS IEPEMEHHBIMH.

IIpoBOIUTH MPOCTEUIINE UCCIIENOBAHNS YPABHEHUM U CUCTEM YPAaBHEHMI, B TOM UYHUCIE C
IpUMEHEHHEeM TIpadUUecKuX MpeACTaBICHUN (ycTaHaBIMBaTh, MMEET JM YPAaBHEHUE WU
cucTeMa ypaBHEHUI pelleHusl, €Clii UMEET, TO CKOJIbKO, U IIpoyee).

[lepexoauts OT ciOBeCHOW (GOPMYIHMPOBKH 3afaud K €€ anreOpanyeckod MOAETH C
IIOMOLIbIO COCTABJICHUS YPAaBHEHMsI WJIM CHUCTEMbl YpaBHEHHWIl, HWHTEpPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4yl MOJTYy4YEHHBIN PE3yJIbTaT.

ITpyuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB [UIsl CPAaBHEHMS, OLICHKH, PEILATh JIMHEHHBIC
HEpaBEHCTBA C OJHOM NEPEeMEHHOW M HMX CHCTEMBI, JaBaTh TIpa(UUYECKyI0 HIUTIOCTPAILIUIO
MHO’KECTBA PELICHUI HEPaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUHA

[Tonumath M  HKCHONB30BATh  (DYHKIMOHAIBHBIE IOHATHUS M S3bIK  (TEpPMUHBI,
CHUMBOJIMYECKHE OO003HAYEHUS), OMPENeISITh 3HA4eHHWE (YHKIMU 10 3HAYCHHUIO apryMEHTa,
OTIpeNieNATh CBOWCTBA (PyHKIUH 10 € Tpaduky.

Crpouts rpauku 31eMeHTapHbIX GYHKIUN BUja:

y=k/x, y=x2,y=x3,y = [x|, y = VX, OnuchIBaTh CBOICTBA YHCIOBOI (YHKIHUH 110 €&
rpaduky.

K kxoHnmy oOyueHus B 9 kiacce oOydyaromuiicss MONYYHUT CIEAYIOLIUE IpPeIMETHBIE
pe3yNbTaThI:

Yuciia 1 BbIYUCICHUA

CpaBHUBATh U YIIOPSAIOYNBATH PALlMOHAIBHBIE M HPPALIMOHAJIBHBIE YUCIIA.

BoinonHATh apudpmeTHuecKkue IEHCTBUS C PallMOHAIBHBIMHU YHMCIAaMH, COYeTas YCTHbIE U
MUCbMEHHBIE TPUEMBI, BHITIOJIHATH BBIYUCIICHUS C UPPALIMOHATBHBIMU YHCIAMH.

HaxonuTh 3HaueHus cTeneHel ¢ IeNbIMU MO0Ka3aTeasIMU U KOPHEH, BHIYUCIATh 3HAUECHUS
YHCIJIOBBIX BBIPAKEHUN.

OKpyrisaTh AEUCTBUTENbHBIE YHCIIA, BBINOIHATH NPUKHUIKY pE3yJIbTaTa BBIYMCICHUH,
OLICHKY YHMCJIOBBIX BBIPAXKEHUH.

YpaBHeHusI U HepaBeHCTBA

Pemars nuHEWHBIE M KBaJApaTHBIE YpPaBHEHHUs, YPABHEHUS, CBOJAIIMECS K HUM,
npocTelime ApoOHO-PaMOHATbHbBIE YPaBHEHHUS.

Pemarb cuctembl IByX JIMHEWHBIX YpaBHEHHM C JBYyMs NEPEMEHHBIMU U CHCTEMBI JBYX
YpaBHEHUH, B KOTOPBIX OHO ypaBHEHUE HE SIBJIAETCS JTMHEUHBIM.

Pemate TekcToBble 3ajauM  anreOpandeckMM CHOCOOOM C IOMOIIBIO COCTaBJICHUS
YPaBHEHHUS UM CUCTEMBI IBYX YPAaBHEHUH C IBYMs IEPEMEHHBIMH.

IIpoBOINUTH MPOCTENIINE UCCIENOBAHNS YPABHEHU U CUCTEM YPAaBHEHHI, B TOM UYHUCIE C
INPUMEHEHHEM TrpapUuecKux IMpeacTaBiIeHU (ycTaHaBIMBaTh, HMMEET JIM YypaBHEHHUE WIIU
cucTeMa ypaBHEHUI pelieHus, eciii UMEET, TO CKOJIBKO, U ITpoYee).

Pemate nuHeiiHbIE HEpaBEHCTBa, KBaJpaTHblE HEPABEHCTBA, M300pa)kaTb peELICHHE
HEPABEHCTB HA YHCJIOBOM IIPSIMOM, 3alIMCBHIBATH PEIIEHUE C IIOMOIIBIO CUMBOJIOB.

Pemare cucTemMBl JIMHEWHBIX HEPAaBEHCTB, CHCTEMBl HEPABEHCTB, BKIIYAIOIINE
KBaJpaTHOE HEPaBEHCTBO, M300pakaTh pEIIEHHE CUCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPSMO,
3aMMChIBaTh PELIEHUE C TOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PEILICHNN PA3JIMYHBIX 3a4a4.

DOyHKIUHA



Pacrio3snaBath pyHKINY M3ydeHHBIX BHIOB. [I0Ka3pIBaTh CXEMAaTHUECKH PACIIOOKEHUE Ha
KOOPJMHATHO# IIocKOCTH TpadukoB GpyHkimi Buna: y = kX, y = kx + b, y = k/x,y = ax2 + bx +
¢,y =x3, y=1x, y = |x|, B 3aBHcHMOCTH OT 3HaUYeHHiT KO>()(UIHEHTOB, ONMUCHBATE CBOHACTBA

GyHKIIHA.

Crtpouts M M300paXkaTh CXeMaTW4YeCKU TIpadUKH KBAAPATUYHBIX (YHKIUH, OIMUCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIHMIA MO UX TpaduKaMm.

Pacno3naBare  kBajpatuyHylo (QyHKOMIO 10  (opMmyse, TPUBOAUTH  MPHUMEPHI
KBaJIpaTUYHBIX (QyHKINH U3 peanbHON KU3HH, QU3HKH, TEOMETPHH.

YucioBble MOCI€10BATETLHOCTH U MPOTPECCHH

Pacno3naBate apudMeTHUECKYI0 M T€OMETPUYECKYIO MPOTPECCHH MPH Pa3HBIX CIIOCO0ax
3aJjaHus.

BBIMOTHATE BBIYMCICHHUS C UCIOJIB30BaHUEM (OPMYJ N-TO YieHa apupMETHYECKOH u
reOMETPUYECKON IPOrPECcCHil, CyMMBI IIEPBBIX N YICHOB.

N300pakaTh WiIeHBI OCIEI0BATEIBHOCTA TOYKAMH HA KOOPIUHATHOW MIIIOCKOCTH.

Pemate 3amaun, cBSi3aHHBIE C YMCIOBBIMHU IOCIIEIOBATEIBHOCTSMHU, B TOM YHUCIIE 33]a9d
U3 peasibHO KHU3HHU (C HCIOIb30BAHHEM KAJIBKYJISATOPA, IU(PPOBBIX TEXHOJIOTHIA).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Koaun4yecTBO 4acoB DJIeKTPOHHbIE Peamuzanus
Ne HaumeHoBaHue pa3jiesioB U (undgposbie) BOCIIUTATEIBHOI0
Kontpoabubie IIpakTnuyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTeJibHbIE MOTEeHNAJIa YPOKA
padoThI padoThI
pecypchl
1 Yucna v BBIYUCTICHHUS. o5 2 bubmuorexa [JOK Becenpl 0 eHHOCTH
PanmonanwHbie yncna https://m.edso0.ru/7f415pb90  HAYYHOTO MO3HAHUSL: O
Bu6morexa [IOK COBPEMEHHOU Hay4HOU
2 Anrebpanyeckue BbIpaXKEHUS 27 2 Homtorera L1 KapTHHE Mupa
https://m.edsoo.ru/7f415b90 ’
JOCTMIKCHUAX HAYKU U
3 VYpaBHEHMSI U HEPABEHCTBA 20 1 BH6J_IHOTeKa LOK TEXHUKH, 3HAYCHUS HAYKU B
https://m.edsoo.ru/7f415090 = .. pPOCCHICKOro
4 Koopaunats! u rpaduxmy. 24 1 bu6nunoreka [IOK ob1ecTBa, 00ECIICYCHUH €To
OyHKIMU https://m.edso0.ru/7f415b90 = GesomacHoCTH,
TYMaHUTApHOM, COLIUAIIbHO-
O9KOHOMHYCCKOM pPa3BUTUHN
Poccun.
I[GMOHCTpaLII/IH ydanuMHucsa
B 6 OK HaBBIKOB KPUTUYCCKOI'O
) [ToBTOpenue u 06o0IIEHNE 6 1 " JIIHOTeKa 1 MBIIIICHUS, ONIPEACICHU
https://m.edso0.ru/7f415b90 JIOCTOBEPHOI HAYUHOI
UHQOPMAIUH U KPUTHKH
AHTHUHAYYHbIX
IIPEICTABIICHUN.
OBILIEE KOJIMYECTBO YACOB I10 102 7 0

[TPOI'PAMME
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8 KUIACC

KoaunuyecTBO 4acosB JIeKTPOHHbIE Peamuzanus
Ne HaumenoBaHue pa3jiesioB U (ungposbie) BOCIIUTATEIBHOT0
Kontpoabubie IIpakTnueckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE NMOTEeHNAJIa YPOKA
padoThI padoThI
pecypcsbl
1 Yucia v BBIYUCIICHHUS. 15 1 bubmuorexa [JOK Becenpl 0 eHHOCTH
KBagpartHbie kopHU https://m.edsoo.ru/7f417af§ =~ Hay4HOrO MO3HAHMS: O
Yucna v BBIYKCICHHUS. COBPCMCHHOM HAYHHOH
5 CrreleHb ¢ LebIM 7 bubnuorexa [JOK KapTHHE MHUpa,
B https://m.edsoo.ru/7f417af8 = nocTmkeHHAX HAYKH U
MoKazaresiem
TCXHUKHU, 3HAYCHUS HAYKH B
3 AnrebpanyecKe BEIpaKCHUS. 5 1 bubnuoreka [IOK KH3HH POCCHICKOTO
KBanpaTHblii TpEXUiIeH https://m.edsoo.ru/7f417af8 o0miecTBa, 00ECIIEUEHNH €70
4 AnreGpanyeckue BbIpaXeHHsI. 15 1 bubnnoreka [JOK 0e30macHOCTH,
AnreGpanyeckas 1poob https://m.edsoo.ru/7f417afg =~ TYMAHHUTApHOM, COLNAILHO-
O9KOHOMHYCCKOM pPa3BUTUHN
5 YpaBHEHHUs U HEPABEHCTBA. 15 2 bubnuoteka [JOK Pocenn
KBanpaTtHsle ypaBHEHUS https://m.edsoo.ru/7f417af8 TTeMOHCTpAINS yIAIHMECA
6 YpaBHEHUs 1 HEpABEHCTBA. 13 bubnnorexa [JOK HaBBIKOB KPUTHYECKOTO
CucreMbl ypaBHEHUH https://m.edsoo.ru/7f417af8  mbiiuteHus, onpeneaeHus
7 YpaBHEHMS U HEPABEHCTBA. 12 1 bubmmorexa LIOK JI0CTOBEPHOM HAay9IHON
Hepagencrsa https://m.edsoo.ru/7f417afg =~ MHPOPMALIUH 1 KDUTHKH
B 6 HOK AHTHUHAYYHbIX
nonroTeKa .
8 o . 5 IpeCTaBIIEHHIA.
YHKUHH. OCHOBHBIE IOHATHS https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
9 o 4 HKIUU 9
yniuH. uciossie GyHi https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
1 IT 0600 6 1
0 OBTOpEHHE # 0D0DILEHHE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 7 0

I[TPOI'PAMME
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9 KUIIACC

KoaunuyecTBO 4acoB DJIeKTPOHHbIE Peamuzanus
Ne HaumeHoBaHue pa3jieioB u (undgposbie) BOCIIUTATEIBHOT0
Kontpoabubie IIpakTnuyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTeJibHbIE NMOTEeHNAJIa YPOKA
padoThI padoThI
pecypcbl
1 Yucna v BIYUCIICHHUS. 9 1 bubmuorexa [JOK Becenpl 0 eHHOCTH
JlelicTBUTENbHBIC YKCIIa https://m.eds00.ru/7f419d08 = HAYYHOTO MO3HAHUSL: O
YpaBHEHHUsI U HEPABEHCTBA COBPEMEHHO} Hay4HOH
' bubnuotexa [HOK KapTHHE MUpa
2 YpaBHeHUsI C OJTHOU 14 1 ’
. https://m.eds00.ru/7f419d08 = IOCTHXKEHUAX HAYKU U
MepeMEeHHOMN
TCXHUKHU, 3HAYCHUS HAYKH B
3 YpaBHEHHUsI U HEPABEHCTBA. 14 1 bubnuoreka [JOK KU3HH POCCHIICKOro
Cucrembl ypaBHEHU https://m.eds00.ru/7f419d08 = o6miecTBa, OOECIIEUCHNH €r0
4 YpaBHEHHS U HEPABEHCTBA. 16 2 bubmuorexa [JOK 0e30MacHOCTH,
Hepasencrsa https://m.eds00.ru/7f419d0g ~ TYMAHUTapHOM, COLHMAIBHO-
O9KOHOMHYCCKOM pPa3BUTUHN
5 DyHKIIUN 16 1 Bubmiorexa LIOK Poccun
y https://m.eds00.ru/7f419d08 '
Z[CMOHCTpaLII/IH ydanuMHucsa
b K
6 YucIoBbIE MOCIEN0BATENBHOCTH 15 1 H6J_IHOTeKa 1o HABBIKOB KPHTHHCCKOTO
https:/m.eds00.ru/7f419d08  wprnenust, onpeneneHus
JIOCTOBEPHOI Hay4HOMU
opma K K
[ToBTOpenue, o6o0IIEHNE, bubnmoreka [JOK MHGOpMALIH 1 KpHTHKH
7 . 18 1 AHTHHAYYHBIX
cUcTeMaTu3alus 3HaHUI https://m.edso00.ru/7f419d08 o
IIPEICTABIICHUN.
OBULIEE KOJIMYECTBO YACOB I10 102 8 0

[TPOI'PAMME
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KoHTpo/1bHO — H3MepuTeIbHbIE MATEPHUAJIBI 32 Kypc 7 - 9 Ki1accoB
7 Kaace

Kountpoabnas padora Nel mo teme «PaniuoHabHbIe YMCJIa»

2
_1,8:[[3] _ZJ
o 3 9
1. HaiiguTe 3HaueHUE BBIPAKECHUS: :

2. YIIPOCTHUTE BBIpAXKEHUE:
a) 5a—3b—8a + 12b;
0) 16¢ + (3c—2) — (5¢ + 7);

B) 7—3(6y — 4).
3. CpaBauTe 3Ha4ueHUs BhIpakennit 0,5x —4 n 0,6x — 3
npu x = 5.

4. Yrupocrtute Beipaxkenue 6,3x — 4 — 3(7,2x + 0,3) u HaliguTe ero 3HaUYCHUE

2
X==
pu 3,

5. B npsAMoyToapHOM JIMCTE KECTH CO CTOPOHAMU X CM U ) CM BbIpE3ajiu
KBaJIPaTHOE OTBEPCTUE CO CTOPOHOU 5 CM.

a) HaiiauTe mmomnaab oCTaBIICHCS YaCTH.

0) Pemmre 3amauy npu x = 13, y = 22.

KontpoabHasi padora Ne2 mo teme «AJredpanveckne BbIPaKeHU»

1. YopocTtuTe BhIpakeHUE:

a) (7x* — 5x + 3) — (5x% — 4); 6) 5a* (2a — a*).

2. Pemmute ypaBuenue 30 + 5(3x — 1) = 35x — 15.
3. BriHecure 001mnii MHOKHUTEIb 32 CKOOKH:

a) 7Txa — Txb; 6) 16x)? + 12x%y.

4. Tlo mna"y TpakTopHasi Opurana qoJpKHA Oblia BCraxaTh noje 3a 14 mHei.
Bbpurana Bcnaxupaia exxeJHEBHO Ha 5 ra 0osblile, 4eM HaMe4aJioch M0 IJIaHy, U
MOTOMY 3aKOHYMJIA MaxoTy 3a 12 nueit. CKONIbKO reKTapoB OBLIO BCIIaxaHo?

5. Pemnre ypaBHenue:
4x+5_3x—2+2x—5
a) 6 4 3 ;,0)x*+x=0.




KonTtpoJsbnas padora Ne3 no teme «J/InHeiiHbIe ypABHEHUSA»

1. Haiinure KOpeHb ypaBHEHUS:
1) 11x-9=4x+19; 2)7x-5(2x+1)=5x+15.
3) 9x-26=30-5x.

2. B nepBoM Menike Ob1I0 B 4 pa3a 00JibIlle MOPKOBH, YeM BO BTopoM. Kornia u3
nepBoro Menika B3sid 10 Kr MOpKOBH, @ BO BTOPOM jockinainu 5 Kr. To B 060oux
MEIITKaX MOPKOBH CTAJIO TOPOBHY. CKOJIBKO KHJIOTPAMMOB MOPKOBH OBILJIO B
Ka)XKJI0M MEIIKe cHadana?

3. Pemte ypaBHEeHUE:
1) (14y+21)(1.8-0.3y)=0;
2) (AX+1)-X=Tx+2.

3) /x/=5 4) /x+1/=2

4. B onnom xonTteitHepe Obu10 200 KT s16710K, a Bo BTOpoM — 120 kxr. 13 nepBoro
exeaHeBHO Opayu 1o 30 Kr, a U3 BTOporo — no 25 kr. Yepes cKoJIbKO JHEHN B
NEepPBOM KOHTEHepe ocTaHeTcs B 4 pasza Oouibliiie 010K, 4eM BO BTOpOM?

5. Ilpu kakoM 3HaYeHUH a ypaBHeHHE (a-3)X=8:
1) Umeet kopeHb, paBHBI 4;

2) He umeet kopHei?

Konrpoabnas padora Ne4 mno teme «Koopaunarsl u rpadpuku. OyHKuum»

1. ®ynkmus 3anana Gopmysoit y = x — 7. Haiinure:

a) 3HaYeHUE (PYHKIINU, COOTBETCTBYIOIIEE 3HAUCHUIO apTyMEHTa, paBHOMY 4;
0) 3HaUYEeHME apryMEHTa, IPU KOTOPOM 3HaYeHHE (PYyHKIIMU PaBHO —8.

2. a) Iloctpoiite rpaduk Gynkiuu y = 3x — 4.

6) C nmomoribio rpaduka HalWuTe 3HAaUEHUE (PYHKIIMU, COOTBETCTBYIOIIIEE
3HAYEHUIO apryMeHTa 2,5.

3. B ogHoit cucteme koopAMHAT MOCTpOTe rpaduku PyHKITHI:
a)y=-0,5x;0) y = 2.

4. Tlpoxoaut u rpadguk GyHkuu y = —5x + 11 yepe3 Touky:
a) M(6; —41); 6) N(-5; 36) ?



5. KakoBo B3anMHOE pacmnoiioxkeHue rpadukoB QyHKITAN
y=15x—51 uy =-15x + 39? B ciyuae nepeceuenus rpapukoB HailguTe
KOOPAMHATHI TOYKH MX TIEPECCUCHISI.

8 kiacce

Konrpoabnas padora Nel "Kaaparusie kopuu. Crenenu. Kpagparubii
Tpex4JeH"

1. Beruuciure: a)15\/036+ \/196 6) 15— 7\/7, B) (Zr)

2. Halinute 3HaY€HUE BBIPAKEHUS:
. . v e 427
a) +/0,36-25;  6)V8-18; 6)y2° -5 2)f'

3. Pewnts ypasuenus: a) x° =0,64;  6)x° =17.

/ 116
4. YIIpOCTHUTH BBIpa)KEHHE: a) y\4y*,20e y20; 6)7a 2 e0e a<0.

5. Ykaxute ABC ITIOCJICAOBATCIIBHBIC JCCATHYHBIC I[pO6I/I C OJJHHMM 3HAaKOM IIOCJIC

3aMATOM, MEXKLy KOTOPBIMH 3aKIF0UEHO 9ncio v 38.

6. Yopocrture BhIpakeHHE:

a)6v3 +27 -3J75; 6)(v/50 - 232 2; e)(z—ﬁzj

1 1
7. CpaBHUTE: E\/12 u 5\/45.
J3-3 a—2Ja
8. CokpaTuTe 1pooOh: @) 0) ——.
PATHIE ApOD: & 5 _ 15, " 3Ja -6

1 1
9. lokaxkute, YTO 3HaYCHHE axe - ec CJI0
| WTE, 9TO 3HAYCHUE BBIPAKCHUS o7 -1 24741 Th YUCI

palroHabHOE.



KonrpoabHast pabora Ne2 " Anredpanyeckas apoon"

14ab 3x y?—z°
1. Cokparute apoosb: a © 6 ) .
P AP )49a3b2 )xz +4x 2y +2z2
2. [IpencraBbTe B BUJIC apoou:
3x-1 x-9, 1 1 5 5c—-2
a) = ; 0) - © 8 -— )
X 3X 2a—b 2a+b c+3 c“+3c

2

. a
3. Haliinte 3HaU€HNE BBIPAXKEHUS —a npu a=0,2, b=-5.

3 X+15 2
4. YOpOCTUTH BBIPAKEHUE: —— — ———— — —,

Xx—-3 x*-9 x

5. [IpeacraBbTe BhIpa)KEHUE B BUJIE IPOOU:

5 2 3 2 _
a)42f . 6)63ab:(18a2b) 6)4a 1.6a+3, . p q'( p p}

51 2 ) ! T
y'  1l4x a“-9 a+3 p p—q ¢

6. I[OKa}KHTe, 4dTO IIPpH BCCX 3HAYCHHUAX b=+l 3HauYeHHUE BBIPpAKCHHA

(b—1)2( - 1 21 j+ 2_ 4e saBucuT OT b.
b®-2b+1 b°-1) b+1

KonTpoabnas padora Ne3 "KBaapaTHbie ypapHeHus'

a)2x* +7x—-9=0;
6)3x* =18x

1. Pemite ypasrenns: ¢)100x° —16 =0
2)x* —16x+63=0

2. Ilepumetp npsmoyronsHuka 20 cMm. Haitaure ero cTopoHsl, €M U3BECTHO,
YTO TJIOIIAAb MPSAMOYTOJIbHUKA 24CM?.

3. B ypaBHeHUHN X° + PX—18 =0 oxun u3 xopueii pasen -9. Haiinure

JPYToil KOpeHb U KOdPUIEHT P.

2
3x+4  x 6) 3

4. Pemuth YpaBHEHHE: a = ;
yp ) x2-16 x*-16 x—5

5. Karep mpomien 12 kM npoTHUB TeueHUs peku U 5 kM 1o TeueHuro. [Ipu stom
OH 3aTpaTujl CTOJIbKO BPEMEHH, CKOJIBKO €My TTOHaI00MI0Ch Obl, €CJIi Obl OH



men 18 kM mo o3epy. KakoBa co6cTBeHHasi CKOPOCTh Katepa, €Clid H3BECTHO,
YTO CKOPOCTh TEUCHHSI pEKU paBHA 3 KM/4?

Kounrpoabnas padora Ne4 "HepasencrBa. CucremMbl ypaBHeHHid"

—— o —

*1. Peunite BepaBeHcTso0;
) %x<5; 6) 1-3x<0; 8 5(y-12)-46>3+1

[ o
.

2. Tlpn xaKHx a 3HaueHue Ipodi T MeHBIe COOTBETCTBYH-

) 12—09
ero aHavwenia Apodu R

*3. Pewinte cHCTEeMY HEPABEHCTB:

(e fix s
) {72 ed0 9 {15+ % <30,
4. Haitaure neasie pelueHHs CHCTEMBI HEPaBeHCTS
6-2x <3(x-1),
16-%3 2.
. 2

5. Tlpn Kaxnx SHAYEHHWAX X JMMEET CMBIC] BHIDAKEHIE
V3x-2+V6=-x?
6. TIpi KAKMX 3HAYCHHAX G MHOMECTBOM DElICHMI HePABEHCTBA

3x-7 <2
3

ABAAETCA YHCTAOBON NPOMERVTOK (—o0; 4)7

9 kace
KonTtpoJsbHas padora Nel «®yHKIHMU U UX CBOMCTBA»

Al. Jlana pynkmus ¥ =—4x+1. Ilpu kakux 3Ha4eHHAX apryMeHTa
f(x)=0, f(x) <0, f(x)>0? dAsnstercs nmu 3Ta QYHKIMS BO3pACTAIOIIEH HIIH
yOBIBarOIIEH ?

A2. Haitnute Hy M QyHKITUU ) = 3x?> —5x+2.



A3. Paznoxxute Ha MHOKUTENN KBAAPATHBIN TPEXUICH:

a) x* —16x +63; 6)3x> —5x—2
AdC 6 x> —5x—-36
. Coxpatnte Apobb: — 5 - -
\
mmE
I X

B1. O6nacts onpenenenus gpynxuun ¥ = f(x), Wi \ [/
rpaduK KOTOpOH N300pakeH Ha PUCYHKE, — OTPE30K

[-5;4]. Halinute Hyu QyHKIIUH, TPOMEKYTKH
yObIBaHUsI U Bo3pacTanus, O01acTh 3HaYeHUN (HYHKIIUU.

Konrpoabnas padora Ne2 « KBagparuyHasi QyHKIUD)

Al. Haitnure 3HaueHHne KBapaTUIHON QYyHKIIUN
y=2x*—4x+1 npu x=5;-2.
A2. Haiinute HauMeHblee 3Hadenne GyHkuun y = 2x° —12x+7
A3. [Toctpoiite rpaduk Gpyskmun y =x° +4x—5.

Onpenenure:

a) 3HAYEHUS X, MPU KOTOPBIX (PYHKITUS BO3pACTAET; YOBIBAET;

0) HyM (PYHKIUY;

') 3HAYCHHS X, IPU KOTOPBIX (DYHKIMS OTpHUIATENIbHA; MMOJIO0KUTEIbHA.

) v 2 .
B1. Haiinure o6nacts 3Hauenuii pynknun y=x"—8x—11, rne xe [—2, 5] _
B2. He BbINOJIHSASI MOCTPOEHUSI, ONIPENIETUTE, MEPEeCceKaloTcsa JM nmapadosia

2
Y= gx 1 IIpsAMas ) = gx + 5 Ecnu Touku niepecedeHus CymecTByOT, TO

Haﬁ)II/ITC HNX KOOPAHWHATHI.

Konrpoabnasi padora Ne3 «lles10e ypaBHeHHE U €r0 KOPHI



Al. Pemmure ypaBHEHHE:
a) x°—2x*-3x+6=0; 6) x* —5x*+4=0; 6)x’—16x=0.
A2. Pemute HEpaBEeHCTBA:

a)2x* -9x+4<0; 6) x*<121; 8) x(x+8)(2—3x)>0

B1. Pemmnre ypaBHeHHE (XZ + 4x)(x2 + 4x—l7) +60=0,

5y-6 3-3y _ 3

4y2-9 342y  2y-3

B2. Pemite ypaBHEHUE

X +12x+20

C1. Haiitu oGacTs onpeenenus QyHKIUH: Y = %52

KonTpoabnas padora Ne4 «YpaBHeHHS U HEPABEHCTBA C ABYMS

nepeMeHHbIMI
x+y=3 X’ ~y? =5,
Al. Pemnte cucrtemy ypaBHeHUU:  a) X =—10. 0) 2x+y =4

A2. TlepuMeTp MpAMOYTOJILHHKA PaBeH 28 M, a ero ImIomans pasHa 40m2,
Haiinure cTOpOHBI IPSMOYTOJIBHUKA.

A3. M300pa3ute Ha KOOPAMHATHOM TIIOCKOCTH MHOXKECTBO PEIICHUN
HepaBeHCTBA 2y —x+62>0.

A4. N300pa3ute Ha KOOPAMHATHOM TIIOCKOCTH MHOXKECTBO PEIICHUN
x2+ y2 <9,

HEepaBeHCTBA { 2x—y>1.

B1. He BinosiHsIst OCTpOEHMS, HAWAUTE KOOPAUHATHI TOUEK MEPECEUCHUS

napaboiasl ¥ =—x°+6 umpsamoit y=-2x—2.



KonTpoabnasi padora NeS5 «ApudmMerudeckasi 1 reoMeTpuIecKast
NMPOrpeccumn»

Al. Beimummure TpH CIEAYIOMMX WIeHA apuhMEeTUIECKON MTPOTrPECCHH:
a) 13, 10; ...; 0) 2x; 3x+2; ...

A2. Haiiqute yeTBEpThIN YJI€H Fr€OMETPUUECKON MPOTPECCHH,
ecm by =8, g=0,5.

A3. Haiimute cymmy 29 niepBBIX WICHOB apu(pMETHUCCKOHN MPOTpeccrH (an),
ecnma a1 = 18,7, ax=-19,6.

A4. Haiipure 3HaMeHaTeNnb TeOMETPUUECKOM Tiporpeccun -32; 64, ...

B1. Haitnure cymmy 6€CKOHEUHOM T€OMETPUUECKOM IIPOrpeccruu

-40; 30; -22,5; ...

Cl. Mexnay uncnamu -10 u -810 BcTaBbTE TpH uMcCia TaK, YTOOBI OHU BMECTE
C TaHHBIMH 00pa30BaIM TEOMETPUUECKYIO TPOTPECCHIO

KonrpouabHasi padora Ne6 «Jj1eMeHTbI KOMOMHATOPUKH U TEOPUH
BEPOSITHOCTEIN»

Al. CkoapKUMH CTIOCOOAMH MOKHO Pa3MECTUTh 5 pa3NUYHBIX KHUT Ha TOJKe?

A2. CKOJTBKO TPEX3HAUHBIX YHCET, B KOTOPBIX HET OJIMHAKOBBIX ITU(P MOKHO
coctaButh u3 uudp 1, 3,5, 7, 9?7

A3. B knacce 20 yuenukoB. HyxHo BbIOpaTh 8 4enoBeK AJis y4acTHus B
IIKOJIbHBIX KOHKYpcaX. CKOJIBKUMHU CIIOCOOAaMU 3TO MOXKHO CIeNaTh?

A4. KakoBa BepOsSITHOCTb TOTO, YTO MPU OPOCAHUU UTPATHLHOTO KyOHKa
BBINAAET MeHEe 2 OUKOB?




B1. 13 8 MmanpuuKoB U 5 AEBOYEK HA/IO BBIACIUTD I paOOTHI Ha
MPUIITKOJILHOM y4acTKe 3 MaJbuYUKOB U 2 JieBoueK. CKOJIBKUMHU CIIOCO0aMHU 3TO
MO>KHO cJiej1aTh?



