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COJAEP)KAHUE OBYYEHUA

7 KIIACC

Yucia 1 BBIYUCICHUSA

JpoOu 0OBIKHOBEHHBIE M JACCATUYHBIC, IIEPEXO0 OT OAHOM (HOopMBI 3amucH ApoOeit K Apy-
roii. [ToHsATHE palOHANIBHOIO YKCIIA, 3a1IUCh, CPABHEHUE, YIOPAJOUYMBAHUE PALIMOHAIBHBIX YH-
cell. Apupmernueckue AEHUCTBUS C palMOHANbHBIMU yMciaamu. PenieHue 3ajgau u3 peanbHOU
IPAaKTUKU Ha 4acTHu, Ha ApoOHu.

CremneHb ¢ HaTypaJbHBIM IOKa3aTeJIeM: ONpEENICHUE, IPeoOpa3oBaHuE BBIPAXKEHUN Ha
OCHOBE OIpE/ICICHHUS, 3aUCh OOIbIINX Yncen. [IponeHTsl, 3anich MPOIEHTOB B BUJIE IpoOH U
JpoOu B BHJIE NPOLIEHTOB. TpU OCHOBHBIE 33[a4d Ha IPOLICHTHI, PELIEHNUE 33aJa4 U3 pealbHOU
IIPAKTUKHU.

[TpuMeHeHrEe TPU3HAKOB AE€IMMOCTH, Pa3JI0KEHUE HA MHOXKUTEIN HATYPAJIbHBIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 00paTHasi MPONOPLHMOHATBHOCTH.

Auaredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYEHUE BBIPAKEHUS C NEepeMeHHOW. JlomycTumble 3HadeHUs
nepeMeHHbIX. [IpencraBieHye 3aBUCHMOCTH MEXy BeIMYMHAMM B Buae (Gopmyisl. Beruncie-
HUs 110 popmyrnam. [IpeoOpazoBaHre OYKBEHHBIX BBIPAKEHUH, TOXKICCTBEHHO PaBHBIE BBIpaXKe-
HUS, IIpaBWiIa IpeoOpa3oBaHUsl CyMM M IPOU3BEIECHUH, IPaBUJIa PACKPBITUS CKOOOK U MpHUBEE-
HUS N10/I00HBIX CIIaraeMblX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIEM.

OpHowienbl 1 MHOrowieHbl. CteneHb MHorouieHa. CiiokeHHe, BBIUUTAHUE, YMHOXKEHHE
MHOroujaeHoB. dDopMynbl COKpaIIEHHOTO YMHOXEHHS: KBaJpaT CyMMBbl U KBaJpaT Pa3HOCTH.
®dopmysa pa3HOCTH KBapaToB. Pa3noxeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHHEe, KOPEHb YpaBHEHMsI, IpaBUiia MPeoOpa30BaHUs ypaBHEHUS, PaBHOCUIbLHOCTh
YpaBHEHUM.

JIuneliHOe ypaBHEHUE C OJHOU IEPEMEHHOM, YHMCIIO KOPHEW JIMHEHHOIO YpaBHEHUs, pe-
LICHHE JINHENHBIX ypaBHeHUH. COCTaBIEHNE ypaBHEHUH 10 YCIOBHIO 3a/1a4yM. Pemenne Tekcro-
BBIX 3aJ1a4 C IOMOUIbIO ypaBHEHUI.

JluneiiHOe ypaBHEHHE C ABYMs IepeMEHHBIMU M ero rpaduk. Cucrema JBYX JIMHEHHBIX
YpaBHEHHMH ¢ JBYMs NepeMeHHbIMH. PelieHune cucreM ypaBHEHHMH crocoOOM MOICTaHOBKH.
[Tpumeps! peleHns: TEKCTOBBIX 3a7ad ¢ TIOMOIIBIO CUCTEM ypaBHEHUM.

DOyHKIUHA

Koopannara Touku Ha npssMod. YucnoBsle TpOMEXKYTKH. PaccTosiHue mexnay AByms TOY-
KaMH KOOPAUHATHOU MPAMOM.

[TpsMoyronbHas cucreMa KoopauHaT, ocu Ox u Oy. Abcuucca U OpAMHATa TOYKU Ha KO-
opauHaTHOM TuiockocTH. [Ipumepsl rpagukoB, 3agaHHbIX Qopmyiaamu. Urtenue rpaduxos pe-
anbHbIX 3aBucuMoctel. [lonsartue ¢pynknun. I'padpux pynkuun. CpoiictBa ¢yHkiuil. Jluneitnas
¢ynkiws, e€ rpaduk. ['paduk Gpynkimu y = |x|. [paduueckoe perenne TUHEHHBIX YpaBHEHHUIN 1
CUCTEM JIMHENHBIX YPAaBHEHUM.

8 KUIIACC

Yucsa v BbIYUCICHUSA

KBanparusiii kopenb u3 uucna. [lonstiue 06 nppanroHaabHOM yucie. JlecaTHUHBIE MPU-
OnmKeHus: MppaunoHaibHbIX yucen. CBoilcTBa apu(MeTHUECKUX KBaJIpaTHBIX KOpPHEH M MX
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IPUMEHEHHE K IpPeoOpa30oBaHUIO YMCIOBBIX BBIPAKEHUH M BbIYMCIEHUSAM. [lelficTBUTENBHBIE
qUCIIA.

Crernenb ¢ 1eNbIM IT0Ka3aTeaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YKCa.

Auredpanyeckue BbIpaKeHHUs

KBaznpaTHblil TpEXUIICH, Pa3I0KEHUE KBAAPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanueckas 1po0b. OCHOBHOE CBOMCTBO anreOpandeckoit apoou. CioxxeHue, BbIUH-
TaHHe, YMHOXKEHUE, JIeieHne anredpandeckux qpo0eil. PanronanbHble BEIpaXKEHUS U UX MPE00-
pa3zoBaHue.

YpaBHeHUs1 1 HEPABEHCTBA

KBaaparHoe ypaBHeHue, (hopmysia KOpHEH KBajapaTHOro ypaBHeHus. Teopema Buera. Pe-
IICHWE YpaBHEHWH, CBOAALIMXCS K JIMHEHHBIM M KBajapaTHbIM. llpocreiimme apoOHO-
paluMOHAIbHBIC YPABHEHUS.

I'paduueckass uHTEpHpeTalusl YpaBHEHUH ¢ ABYMS MEPEMEHHBIMH U CHCTEM JIMHEWHBIX
YPaBHEHHH C JByMs INepeMEHHbIMU. [IpuMmepbl pelleHus CUCTEM HENMHEWHBIX ypaBHEHHUH ¢
JBYMsI IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3a/1a4 areOpanyecKiuM CIocoO0OM.

YuciioBble HEPABEHCTBA U MX CBOMCTBA. HepaBeHCTBO ¢ 0HOIN nepeMeHHOW. PaBHOCHIIB-
HOCTb HEpPaBEHCTB. JIMHENHbIE HEPABEHCTBA ¢ OAHOMN NepeMeHHON. CHUCTEMBI JTMHEHHBIX HEpa-
BEHCTB C OJHON NIEPEMEHHOM.

DOyHKIUUHA

[Tonstue ¢pynkuuu. OGnacTb onpeaesieHuss 1 MHOKECTBO 3HaueHUH (pyHkiuu. CriocoObl
3a1aHus QYHKIIHA.

I'padux ¢pynkumu. Yrenune cBoiicTB GpyHkumu no e€ rpaduky. [Ipumeps! rpadukoB yHK-
LA{, OTPAXKAOIINX PEAIBHBIE IIPOLIECCHI.

@DyHKIMY, ONUCHIBAIOIIKE NPSAMYI0 M OOpaTHYIO MPONOPLHOHAIBHBIE 3aBUCUMOCTH, MX
rpa¢puku. OyHKIUN y = x2, y = x3, y = VX, y=|x|. Tpaduueckoe pemieHre ypaBHEHUH U CHCTEM
YpaBHEHUM.

9 KUIACC

Yuciia 1 BIYUCICHUSA

PannonanbHble yncna, uppaloHaIbHbIE YUCIIa, KOHEUHbIE U OECKOHEUHbIE JECATUYHBIE
poOu. MHOXKECTBO NEHCTBUTENBHBIX YHCEN, ACHCTBUTEIbHbIC YHCIa KaKk OECKOHEUHbIE Jecs-
TUYHBbIE JIpoOH. B3auMHO 0/HO3HAUYHOE COOTBETCTBHE MEXJYy MHOXKECTBOM JEHCTBUTEIBHBIX
yuceln U KOOPAMHATHOW MPSMOM.

CpaBHeHuE JEHCTBUTENBHBIX YHUCEN, apu(pMETHUYEeCKHe NEUCTBUSA C JACUCTBUTEIbHBIMU
qHCIIaMHU.

Pa3zMepbl 00BEKTOB OKPYXAIOIIEro MUpa, JUIMTEIHOCT MPOLIECCOB B OKPYKAIOIIEM MHU-
pe.

[TpuOmmkE€HHOE 3HaYEHNE BEIMYUHBI, TOYHOCTh NMpuOImkenusa. Oxpyraenue yucen. [pu-
KHJIKA U OLIEHKA Pe3yJbTaTOB BHIYMCIECHUM.

YpaBHeHUs M HEPABEHCTBA

JInnelinoe ypaBHeHue. PenieHne ypaBHEeHUMN, CBOAAIIMXCS K JIMHEWUHBIM.

KBagpatHoe ypaBHeHune. Penienue ypaBHEHUH, CBOJSAIINXCSA K KBagpaTHbIM. bukBaapar-
HOe ypaBHeHME. [IpuMepsl peleHus ypaBHEHUN TPETbEH U YETBEPTOU CTEIIEHEU pa3iIoKEHUEM
Ha MHOXUTEIIN.

Pemenne apoOHO-pallMOHANBHBIX ypaBHEHMH. PerieHune TEKCTOBBIX 3ajau anredOpanye-
CKHM METOJIOM.



VYpaBHEeHHE C IBYMs TEpEeMEHHBIMH M ero rpaduk. PermeHue cucteM IBYyX JTMHEHHBIX
YPaBHEHUH € JBYMsl lepeMEHHbIMU. PenieHne cucreM ABYX ypaBHEHUM, OJHO M3 KOTOPBIX JIH-
HEiHOoe, a Ipyroe — BTOpoii crenenu. [ paduueckas nHTEpHIpeTaIMs CUCTEMBl YPaBHEHUH C BY-
Ms1 IEPEMEHHBIMH.

Perienue TekCTOBBIX 3a7au anredpandeckuM CrocoOoM.

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemienne nMuHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOMN. PenieHue cuctem JIMHEHMHBIX He-
paBEHCTB C OJIHOW mepeMeHHo. KBajpaTHbie HepaBeHCTBa. [ paduueckas nHTEpIpeTaIus Hepa-
BEHCTB U CCTEM HEPABEHCTB C JBYMsI IEPEMEHHBIMHU.

DOyHKIUHA

KBagparnunas ¢pynkuus, e€ rpaduk u coiicta. [lapabosa, KOOpAMHATHI BEPIINHBI Mapa-
00J1bI, OCb CHMMETPHH 11apadOJIbI.

I'paduku Gpyskmmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |x| u ux cBoiicTBa.

YucaoBbie MOCIEI0BATEILHOCTH H NIPOrPeCcCUH

[TonsiTe 4KMCIOBON MOCIENOBATENILHOCTH. 3aJaHUE IOCIIE0BATEIbHOCTU PEKYPPEHTHON
dbopmyIoit u GopMyIIoi n-ro dieHa.

Apudmerndeckas u reomerpuueckas nporpeccur. Gopmynbl n-ro 4ieHa apupmernye-
CKOHM ¥ T€OMETPUYECKON IIPOrPECCUil, CyMMBI IIEPBBIX 1 YWICHOB.

N300paxeHne WieHOB apu(pMETHUYECKON U T€OMETPUUYECKOI Mporpeccuii ToukaMyu Ha Ko-
OpJAMHATHOM IUIOCKOCTU. JINHEWHBIN U SKCITOHEHIUAIbHBIA pocT. CII0KHbBIE MPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA. BA3OBbIIi YPOBEHb» HA YPOBHE OCHOBHOI'O OB-
IET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Pe3yJIbTAThI OCBOCHHS MPOTPaMMbl y4eOHOTO Kypca «Anredpay xapak-
TEPU3YIOTCS:

1) naTproTnyeckoe BOCIIMTAHUE:

MPOSIBJICHUEM MHTEpeca K MPOIUIOMY M HACTOAIIEMY POCCUHUCKON MaTEeMaTUKHU, IE€H-
HOCTHBIM OTHOULIEHUEM K JOCTHUKEHHSIM POCCUMCKHX MAaT€MAaTUKOB U POCCHUMCKOW Marema-
TUYECKOW IIKOJIbI, K KCIOJB30BAHUIO 3TUX JOCTHXKEHMM B JIPYTUX HAyKaxX M MPUKIAIHBIX
chepax;

2) rpa:kIaHCKoOe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTHIO K BBINOJHEHUIO OOSI3aHHOCTEN TpakJIaHWHA U peallu3alliu €ro IMpas,
MPEJICTABIICHHEM O MAaTEeMaTHYEeCKHX OCHOBaX (DYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBIIGHUH, MPOIIEIyp TPaXkAaHCKOTr0 o0lIecTBa (HalpuMep, BBIOOPHI, OIPOCHI), TOTOBHOCTBIO K
O0CYXKJIEHUIO 3TUYECKUX MPOOIIeM, CBI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHHMA
HayK{, 0CO3HAaHUEM BaKHOCTU MOPATBbHO-ITHUYECKUX MPUHIIUIIOB B JIEATEILHOCTH YUEHOTO;

3) TpyaAoBOEe BOCIMTAHHE:

YCTAaHOBKOM Ha aKTHMBHOE Y4YacCTHE B PELICHUHU IMPAKTUYECKUX 3a/1a4y MaTEMaTUYECKOM
HaIlpaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MAaTEMaTHYECKOro oOpa3oBaHMs Ha MPOTSHKCHHH
BCEH KU3HU IS YCIICITHOW MPO(EeCCHOHALHOM JIEATEIIBHOCTH M PAa3BUTHEM HEOOXOIUMBIX
YMEHHH, 0CO3HAHHBIM BEIOOPOM U IMOCTPOCHUEM HHIMBUYaTHbHOW TPACKTOPUU 00pa30BaHUS
Y )KMU3HEHHBIX IJIAHOB C y4ETOM JTMYHBIX UHTEPECOB U O0IIECTBEHHBIX TOTPEOHOCTENH;

4) acTeTHYECKOE BOCIIUTaHHE:

CIIOCOOHOCTBIO K AMOIMOHAIBHOMY M 3CTETUYECKOMY BOCTIPUSITHIO MaTEMaTHUYECKHX
00BEKTOB, 3a/1ay, peIICHUH, pacCyKJIeHU, YMEHHUIO BUJETh MaTeMaTHYECKHUE 3aKOHOMEPHO-
CTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI0 MIO3HAHUS:

OpUEHTAIINEH B JIEATEILHOCTH Ha COBPEMEHHYIO CUCTEMY HAyUHBIX MPEICTABICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UEJIOBEKa, MPUPOJBI U OOIIECTBA, TOHUMAHHUEM Ma-
TEMaTHYeCKONW HayKu Kak cdepbl 4eIOBEUYEeCKOU NEeSTEIbHOCTH, ITAMOB €€ pa3BUTHS U 3Ha-
YUMOCTH JUISl Pa3BUTHS HUBUWIN3AIMH, OBJIAICHUEM SI3bIKOM MaTEMAaTUKH U MATEMAaTHYECKOU
KYJIbTYpOH KaK CpeJICTBOM IMO3HAHUS MUPA, OBJIAJCHUEM MPOCTEUIINMH HAaBBIKAMH UCCIIEI0-
BaTeJILCKOM JIEATEIIHLHOCTH,

6) ¢usunyeckoe Bocnuranme, GopMHUpPOBAHHE KYJbTYPbl 310POBbSI M 3MOIMO-
HAJILHOTO 0J1arOmoJIyYus:

TOTOBHOCTHIO MPUMEHSTh MAaTEMAaTHUECKUE 3HAHUS B MHTEPECaX CBOETO 3/I0POBbS, Be-
JIEHUS 37I0POBOTO 00pa3a XKU3HU (370pOBOE MUTAHKUE, COATAHCUPOBAHHBIN PEXUM 3aHATHA U
OTIbIXa, peryisipHas (u3ndeckas aKTHBHOCTB), CPOPMHUPOBAHHOCTHIO HABBIKA PEQIICKCHH,
MPU3HAHUEM CBOETO MpaBa Ha ONMIMOKY U TAKOTO K€ MpaBa IPyroro 4eloBeKa;

7) 3Ko0J0ruYecKoe BOCIIUTAHME:

OpHEHTAIMEH Ha MPUMEHEHHE MaTeMaTHIECKUX 3HAHUM JIJIs1 PEIIeHUs 3a/1a4d B 00J1acTh
COXPAHHOCTH OKPYXAIOIIEeW Cpe/ibl, MIIAHUPOBAHUS OCTYIKOB M OLIEHKH UX BO3MOKHBIX IO-



CIIEICTBUH Ui OKPYXKAIOWIEH Cpeibl, OCO3HAHHEM TJI00aIbHOTO XapaKTepa SKOJOTHYECKUX
npo0ieM U myTel UX pelieHHs;

8) ananTanus K M3MEHAIOLIUMCS YCJIOBUSIM COLMATBHOM M MPUPOIHON cpebl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBUSAX HEOMPEACNEHHOCTH, MOBBIIICHUIO YPOBHS CBO-
el KOMIETEHTHOCTH 4epe3 NPaKTHYECKYIO IEATEIBHOCTh, B TOM YHCJIE YMEHUE YYUTHCS y
APYTHX JIIOJeH, IPHOOpEeTaTh B COBMECTHOM JEATEIbHOCTH HOBBIE 3HAHHS, HABBIKM M KOMIIE-
TEHIIMU U3 OIBITA IPYTHX;

HEOO0XOAUMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHWK, B TOM YHUCIE (OPMYIUPOBATH
U/ie, TIOHATHS, THIIOTE3bl 00 00BEKTaX M SIBICHUSAX, B TOM YHCJIE paHEe HEU3BECTHBIX, OCO-
3HABaTh Ae(UIUTHI COOCTBEHHBIX 3HAHUH 1 KOMIIETEHTHOCTEH, IUTAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMI0, BOCIPUHUMATh CTPECCOBYIO CUTY-
allMI0 KaK BBI30B, TPEOYIOUIM KOHTPMEP, KOPPEKTHPOBATH MPUHUMAEMBIE PEIICHHUS U JeH-
cTBUs, GOpMYIMPOBATH M OIIEHUBATH PUCKH U MOCIEACTBUS, (POPMHUPOBATH OIIBIT.

NPEJIMETHBIE PE3YJIbTATHI

K koniy oOyuenust B 7 kiacce 00y4yaromuics MOJTYIUT CIASAYIOIIHNE MTPEAMETHBIEC pe-
3yJbTaThl:

Yuciia ¥ BHIYUCICHUA

BrimonHATe, coueTas yCTHBIE U MMCHbMEHHBIE MPUEMBI, apu(METHYECKHE JACHCTBHS C
palOHAIBHBIMU YHCIAMU.

HaxomuTh 3HaueHUsl YMCIOBBIX BBIPAXEHHUH, MPUMEHATH Pa3sHOOOpa3HbIE CIIOCOOBI U
NpUEMBI BBIYMCIICHUS 3HAYCHHUH APOOHBIX BBIPAKEHUH, CONEPKAIINX OOBIKHOBEHHBIE U Jie-
CSITUYHBIE IpOOH.

[lepexoauth OT OmHOW (POPMBI 3aIUCH YMCEN K APYrou (MpeoOpa3oBHIBATH AECATHY-
HYIO 1poOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO
JECSITUYHYIO IPOOB).

CpaBHUBaTh U YIOPSAJ0YMBATh PAllMOHAJIbHBIE YUCIIA.

OKpyrisTh yucIa.

BBINONMHATE NPUKUAKY W OLIEHKY pE3yJIbTaTa BBIYUCICHHUH, OLEHKY 3HAYEHUH YHCIIO-
BBIX BBIPAKEHUI. BBINOIHATE NENCTBUS CO CTENEHAMHU C HATYPAJIbHBIMH IT0Ka3aTEISAMHU.

[IpuMeHATh NpU3HAKK JEIMMOCTH, Pa3JI0KEHUE HA MHOKUATEIN HAaTypalIbHbIX YUCE.

Pemate nmpakTHKO-OPUEHTUPOBAHHBIEC 3a/1a4M, CBA3AHHBIE C OTHOIICHHEM BEJIMYHH,
IIPONOPLIMOHAIBHOCTBIO BEJIMYMH, MPOLIEHTAMHU, MHTEPIPETUPOBATh PE3YJbTaThl PELICHUS
3aJa4u ¢ y4€TOM OTpaHUYEHUI, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMbIX OOBEKTOB.

AJaredpanyeckue BbIpaKeHHUs

Hcnonp3oBarh anredpanyecKkyro TEPMUHOJIOTHIO M CUMBOJIUKY, IPUMEHATh €€ B IPO-
1[ecCce OCBOCHMSI yUeOHOT0 MaTepuania.

HaxonuTh 3HaueHust OyKBEHHBIX BBIPAKEHUM MPU 3aJJaHHBIX 3HAUEHUSX EePEMEHHBIX.

BoimonHsATe peobpazoBaHus LENOro BbIPaXXEHHUs] B MHOTOUYJIEH NMPUBEACHUEM I10/100-
HBIX CJIaraeéMbIX, PaCKPbHITHEM CKOOOK.

BbBINONHATE YyMHOXKEHHE OJHOWIEHAa HAa MHOTOWIEH M MHOIOWIEHAa Ha MHOTOYIIEH,
IPUMEHATH (POPMYIIBI KBaJpaTa CyMMBbI M KBaJipaTa pa3HOCTH.

Ocy1ecTBIATh pa3IoKEHNE MHOTOWICHOB HA MHOYKUTEIHN C IIOMOLIBIO BBIHECEHHUS 32
CKOOKH 00I11er0 MHOXKUTEINSI, TPYIIUPOBKH ClaraeMblX, IpUMeHeHus: GopMyJ COKpaEHHOTO
YMHOXEHHSL.



ITpuMeHsTH NpeoOpazoBaHUs MHOTOWIEHOB Ul PELICHUs pa3IMYHbIX 33]a4 U3 Mare-
MaTHKH, CMEKHBIX IIPEIMETOB, U3 PEaJIbHON IIPAKTHKH.

Hcnonp30BaTh CBOWCTBA CTENEHEN ¢ HATYpaJbHBIMH [TOKa3aTelsIMU IS Ipeodpas3oBa-
HUS BBIPAXKCHUM.

YpaBHeHHsI M HEPABEHCTBA

Pemarp nuHENHHbIE ypaBHEHUS ¢ OAHOM NIEPEMEHHOM, IPUMEHSS IIPaBUiIa IIEPEX01a OT
HCXOJHOIO YPaBHEHHUs K PaBHOCWIBHOMY eMy. IIpoBepsTh, SABISETCA JIM YUCIO KOPHEM
YpaBHEHUSI.

[TpumensTh rpaduyeckre METOIbI P PEILICHUH JIUHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGuparh mpuMepsbl map 4uces, SBJAIOLIMXCS PEIIEHUEM JIMHEHHOro ypaBHEHHUS C
JBYMsI IEPEMEHHBIMHU.

CTpouTh B KOOPAWHATHOM IUIOCKOCTH TpaduK JMHEHHOTO YpaBHEHHS C JBYMs Iepe-
MEHHBIMH, OJIb3YACh I'PaQUKOM, IPUBOIUTH IPUMEPHI PEILICHUS YPABHEHUS.

Pemarp cuctemsl IByX JMHEWHBIX ypaBHEHHUH C ByMs IEPEMEHHBIMU, B TOM 4YHCIIE
rpaduyecKu.

CocTaBnaTh M peliaTh JMHEHMHOE ypaBHEHUE WJIM CUCTEMY JIMHEHHBIX YpaBHEHUH 110
YCIIOBUIO 3a/layl, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M I1OJTY4YCHHBIN
pe3yJIbTar.

DOYyHKIUH

N300paxaTh HA KOOPJUHATHOHN MPSIMOW TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM KOOPIU-
HaTaM, Jy4d, OTPE3KU, HHTEPBAJIbI, 3alUChIBATH YMCIOBbIC IPOMEXKYTKH Ha alreOpanyeckoM
A3BIKE.

OtmeuaTh B KOOPAMHATHOM IJIOCKOCTH TOYKU IO 3a/laHHBIM KOOpJMHATaM, CTPOUTh
rpaduky uHeHHbIX pyHKuuid. CTpouts rpaduk GyHKINm y = [X|.

OnuchIBaTh ¢ MOMOIIBIO (GYHKIUN N3BECTHBIE 3aBUCUMOCTH MEKAY BEIMYUHAMU: CKO-
pOCTb, BpeMsl, PacCTOSIHUE, LIEHA, KOJIMYECTBO, CTOMMOCTb, IPOU3BOAUTEIBHOCTD, BPEMH,
00BEM pabOoTHI.

HaxoauTs 3HaueHne QyHKIUM 110 3HAYEHUIO €€ apryMeHTa.

ITonumaTts rpaduyeckuii cnoco® mpeacTaBIeHUs U aHaTU3a UHPOPMALIUHU, U3BJIEKATh
U MHTEPIIPETUPOBATh MH(YOPMAINIO U3 IPa(UKOB pealIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K koniy oOyuenust B 8 kiacce 00y4yaromuiics MOJYIUT CIAEAYIOIINE TPEAMETHBIEC pe-
3yJbTaThI:

Yucsia ¥ BbIYUCICHUSA

Hcnonp30BaTh HayallbHbIE NPEACTABIECHUS O MHOXKECTBE JAEHCTBUTEIBHBIX YUCEN IS
CpPaBHEHHUs, OKPYIJIEHUS U BBIYMCIIEHUHN, M300pakaTh JAEMCTBUTEIbHBIE YMCIa TOYKAMHU Ha
KOOPJIMHATHON IIPSIMOIA.

[TpumMeHnsATh MOHATHE apU(METHUECKOTO KBAJPATHOTO KOPHS, HAXOJUTh KBaJpaTHBIE
KOPHH, MCIOJIB3Ys MPH HEOOXOAWMOCTH KaJIbKYJSATOP, BBINOJIHATH MpeoOpa3oBaHUs BbIpa-
YKEHUH, COZIepKaIINX KBaJAPAaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnons3oBarh 3anvcu OONBIIMX U MAJIBIX YHCEN C TIOMOIIBIO JECITHYHBIX ApoOei u
creneHner yuciaa 10.

Auredpanyeckue BbIpasKeHUs

[IpyMeHTh MOHSATHE CTENEHM C LIEJbIM IOKa3aTesieM, BBIMOJIHATH IpeoOpa3oBaHUs
BBIPAXKECHU, COAEPIKAIINX CTEIEHU C IIEJIBIM ITOKa3aTEJIEM.

BBINONHATE TOX/AECTBEHHbIE NMPe0Opa30BaHUs PAllMOHAIBHBIX BBIPAXKEHUH Ha OCHOBE
MpaBUJI IEHCTBUN HaJl MHOTOUJICHAMH M aareOpandyecKuMu IpoOsiMH.



PackiagpiBaTh KBaspaTHBIN TPEXWICH HA MHOKHTEIH.

[TpumMeHnsaTh IPe0Opa30BaHuUs BBIPAXKEHUH Ul PEIIEHUs PA3JIMYHbIX 3a/a4 U3 MaTeMa-
TUKH, CMEKHBIX [IPEIMETOB, U3 pEaIbHON MPAKTUKH.

YpaBHeHusI 1 HEPaBEeHCTBA

Pemarts nuHelHbIE, KBaIPATHBIE YPABHEHMS U PALlMOHAIILHBIE YPABHEHUS, CBOISILNAECS
K HAM, CUCTEMBI JIBYX YPABHEHHUH C ABYMs IIEPEMEHHBIMHU.

[IpoBOANTH MPOCTENIINE UCCIICAOBAHUS YPABHEHUN U CUCTEM YPABHEHUH, B TOM YHCIIE
C NMpUMEHEHHEeM TpaUUeCcKuX MpPEICTaBICHUN (yCTaHABIMBATh, UMEET JIM ypaBHEHHE HIIU
cucTeMa ypaBHEHH peleH s, €ClId UMEET, TO CKOJIBKO, U IIpoYee).

IlepexoauTh OT CIOBECHON (QOPMYJIHMPOBKM 3aJaud K €€ anredpandeckol Mojenu ¢
IIOMOILBIO COCTABJICHUS YPABHEHUS UJIU CUCTEMbI YPABHEHU M, UHTEPIIPETUPOBATh B COOTBET-
CTBUHU C KOHTEKCTOM 3a/1a4H ITOJIyYEHHBIN pe3ysbTarT.

IIpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB [UIsl CPABHEHMSI, OLICHKH, pelaTh JTMHEH-
HbI€ HEPABEHCTBA C OJHOM MEPEMEHHON U UX CUCTEMBI, 1aBaTh IpapUUECKy0 MILUTIOCTPALIUIO
MHOKECTBA PELICHUI HEPABEHCTBA, CUCTEMBbI HEPABEHCTB.

DOYyHKIUH

[ToHnMaTh ¥ HCIIOJIB30BaTh (PYHKIMOHAIbHbIC MOHATUSA U A3bIK (TEPMHUHBI, CUMBOJIU-
yeckue 00O03HAYeHHUs), ONpEeAEsATh 3HaueHUEe (PYHKIUM [0 3HAYEHUIO apryMeHTa, Oompeje-
JSATH CBOMCTBA QYHKINU 1O €€ rpaduKy.

Ctpouts rpaduKu dI€MEHTapHBIX (PYHKIUH BHIA:

y=k/ix,y=x2,y=x3,y=[x|,y= VX, ONHCHIBATH CBOMCTBA YMCIOBON (DYHKIMH 110 &
rpaduky.

K xoHuy oOyuenust B 9 kJjiacce o0y4yaroImuiics MOJYYHUT CIEAYIOIINE NPEeIMETHBIE pe-
3yJbTaThI:

Yuciia 1 BbIYUCICHUSA

CpaBHUBaTh U YHOPSJ0YMBATh PALIMOHAJIbHBIE U HPPALMOHAIILHBIE YHCIIA.

BeimonuaTe apudmernyeckre qeicTBUs ¢ pallMOHAIBHBIMU YHCIaMU, COYeTast yCTHBIE
U TUCbMEHHBIE TIPUEMBI, BBITIOJIHATH BBIUNCICHUSI C UPPALMOHAIBHBIMU YHCIAMU.

Haxonuth 3Ha4ueHMs CTENEHEN ¢ LENBIMU NIOKA3aTelIIMA U KOPHEH, BBIYMCIIATH 3HAYe-
HUS YMCIIOBBIX BBIPAXKEHUH.

OKpyryATh JEMCTBUTENBHBIE YHCIA, BBINOIHATh NPUKUIKY PE3YJIbTaTa BBIYMCICHUH,
OLIEHKY YHCJIOBBIX BBIPaKEHU.

YpaBHeHHsI M HEPABEHCTBA

Pemarp nuHelHble U KBaJpaTHbIE ypaBHEHUS, YPABHEHUS, CBOJSIIMECS K HUM, IPO-
creiime ApoOHO-pallMOHATbHbBIE YPAaBHEHMS.

Pematp cucteMbl IByX JTUHEHHBIX YPABHEHUN C JBYMsI IEPEMEHHBIMU U CUCTEMBI IBYX
YPAaBHEHUH, B KOTOPBIX OJTHO YPAaBHEHHE HE SABJISIETCS JIMHEUHBIM.

Pemarp TexkcToBble 3aaun anreOpanvdeckuM CIIOCOOOM C TOMOIIBIO COCTaBICHUS
YPaBHEHUS WM CUCTEMBI IBYX YPaBHEHUH C IBYMs IEPEMEHHBIMHU.

[IpoBoauTH MpOCTENIIINE UCCIIEN0BAHUS YPAaBHEHUI U CUCTEM ypaBHEHUH, B TOM YHCIIE
C NMpUMEHEHHEM TrpapHUuecKux MpeACTaBlIeHUHN (yCTaHABIMBATh, UMEET JIU ypaBHEHHE WIIU
CHCTEMa YpaBHEHUH pellieHus], €CIIU UMEET, TO CKOJIbKO, U TIpoyee).

Pemrate nuHelHbIe HEPABEHCTBA, KBAApaTHbIE HEPABEHCTBA, H300pakaTh pelleHue He-
PaBEHCTB Ha YMCIIOBOM MPSAMOM, 3alIMChIBAaTh PELICHUE C TIOMOIIbIO CHMBOJIOB.



Pemate cuctembl TMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOIINE KBaJ-
paTHOE HEPaBEHCTBO, M300paKaTh PEIICHUE CUCTEMbl HEPABEHCTB Ha YHCIIOBOM MPSIMOM, 3a-
MHUCHIBAThH PEIICHHUE C OMOIIBIO CHMBOJIOB.

Hcnons3oBaTh HEpaBEHCTBA MPU PEIICHUH PA3IMYHBIX 3a/a4.

DOYyHKIUA

PacnioznaBate (pyHKIMM u3ydeHHBIX BUAOB. [lOoKa3pIBaTh CXEMaTHUYECKH PACIOJIONKE-

HUE HA KOOPJUHATHOM TUIOCKOCTH TpadukoB GpyHKIMM Buna: y = kx, y =kx + b, y = k/x, y =
ax2 +bx+c,y=x3,y= \/x, y = |x|, B 3aBuCHMOCTH OT 3Ha4YeHHUT KOIDPUIIMEHTOB, OMUCHI-
BaTh CBOMCTBA ()YHKIIUM.

Ctpouth u n300paxkaTh CXEMAaTHUECKH IpadUKy KBaIPaTHYHBIX (YHKIIMH, OMUCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMIA MO UX IpaduKaMm.

Pacnio3naBath kBazpatuuHyro (QyHKIHUIO 10 (opMyse, IPUBOIUTH MPUMEPHI KBapa-
TUYHBIX (QYHKUUH U3 peasIbHOM JKU3HH, (PU3UKH, TECOMETPHU.

YuciaoBbie MOCI€10BATETHLHOCTH U MPOTPeCcCHH

Pacrnio3naBath apupMeTHYECKyI0 ¥ T€OMETPUUECKYIO IIPOTPECCHH MPH Pa3HBIX CIOCO-
0ax 3amaHusl.

BBIOTHSTE BBIYHUCIIEHHS ¢ UCIOIB30BaHUEM (OPMYJ N-TO YjeHA apuPMETHUECKON U
reOMETPUYECKON MPOrPECCHil, CYMMBI IEPBBIX N YICHOB.

N300pakaTh YIEHBI MOCIEIOBATEIFHOCTA TOYKAMH Ha KOOPIMHATHOM MJIOCKOCTH.

Pemrate 3amaun, cBA3aHHBIC ¢ YUCIOBBIMH MOCJIEIOBATEIBHOCTSMH, B TOM YHCJIE 33/1a-
Y1 U3 peaJibHOM KHU3HU (C HCIOIb30BAaHUEM KaJbKYIATOPA, H(PPOBBIX TEXHOIOTUI).

METAIIPE/IMETHBIE PE3YJIBTATDI
Ilo3naBaTebHBIE YHHBeEPCAJbHbIE YUeOHbIE JeiCTBUS
ba3oBble JJornyeckne 1eHCTBUSA:

® BLISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIE MTPU3HAKH MATEMAaTHYECKUX OOBEKTOB,
MOHATHM, OTHOLIEHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH OMpPEIEICHUS TOHATUH, yCTaHAB-
TUBATh CYIIECTBEHHBIN MPU3HAK KiIaccu(UKAIMK, OCHOBAHUS JIsl 0000IIEHUS U CPaBHEHUS,
KPUTEPUU TPOBOJUMOI0 AHAIIN3A;

® BOCIIPMHUMATh, (hOPMYIHUPOBATh U MPEOOPA3OBBIBATH CYXKICHHS: YTBEPAUTEIbHBIE U
OTpHUIIATENbHbIE, €IMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIE;

® BLISIBJISITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MIPOTUBOpPEUHS B (ak-
Tax, JAHHBIX, HAOIOJACHUSIX U YTBEPKACHUSAX, NPElaraTh KPUTEPHUH JIJIsl BBISBIICHUS 3aKO-
HOMEPHOCTEU U IPOTUBOPEYUL;

® JIeJIaTh BBIBOJIbI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX W MHIYKTUBHBIX
YMO3AKJIOUEHUH, YMO3AKJIKOUYEHNH 110 aHAJIOTUH;

e pa3OupaTh 0Ka3aTEIHCTBA MATEMATHUYECKUX YTBEPKICHUM (TIPSIMBbIE M OT MMPOTHUBHO-
r0), IPOBOAUTH CAMOCTOSITENILHO HECJIOKHBIE IOKA3aTeIhCTBA MAaTeMAaTHUECKUX (DAKTOB, BBI-
CTpauBaTh apryMEHTAIMIO, MPUBOJUTH MPUMEPHl U KOHTPIPHUMEPHI, O0OOCHOBBIBATH COO-
CTBEHHBIE PACCYKIICHUS,

¢ BEIOHpATh crioco0 pemieHus: yaeOHOM 3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB pe-
IIEHUs, BBRIOMpaATh HanOoJIee MOAXOMSAIINN ¢ YIETOM CaMOCTOSTENIBHO BBIJICJICHHBIX KPHUTE-
pHEB).

ba3oBble HccienoBaTelibCKue JeCTBHSA:



® ICIIOJIb30BaTh BONPOCHI KaK HCCIENOBATEIbCKUI MHCTPYMEHT MO3HAHUs, (HopMyiu-
pOBaTh BONPOCHI, (PUKCHPYIOLIUE MPOTUBOPEUHE, MPOOJIEMY, CaMOCTOSATEIBHO YCTaHaBIIU-
BaTh MCKOMOE U JaHHOE, (pOpMUPOBATH T'MIIOTE3Y, apIyMEHTHPOBATh CBOIO MO3MLIUIO, MHE-
HUE;
® [IPOBOAMTH [0 CAMOCTOSATENBHO COCTABICHHOMY IUIAHY HECJIOKHBIH SKCIIEPUMEHT,
HeOOoJIbIIIOe UCCIIE0OBAaHUE TI0 YCTAHOBIIEHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOro 00BEeKTa, 3a-
BHCHUMOCTEH 00BEKTOB MEXy COOO0I;
® CaMOCTOSITEIBHO (POPMYJIMPOBATH 0OOOIICHUS M BBIBOJBI IO PE3yJIbTaTaM MpPOBEAEH-
HOro HaOJIO/EHUS, UCCIENIOBaHMS, OLEHUBATH JOCTOBEPHOCTH IOJYYEHHBIX PE3YJIbTATOB,
BBIBOJIOB M 00OOILIEHUIH;
® [IPOrHO3HMPOBATh BO3MOYKHOE Pa3BUTHE IIPOLIECCA, a TAKXKE BBIIBUraTh IPEIIOI0XKE-
HUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.
Paborta ¢ undopmanmeii:
® BBISIBJIATh HEIOCTaTOYHOCTh M M30BITOYHOCTH MH(OpPMALMU, JAHHBIX, HEOOXOJUMBIX
JUISl pEIIeHUs 3a/1a4H;
® BEIOMPATh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MH(DOPMAIUIO
Pa3UYHBIX BUAOB U (POPM IPEIACTABICHHUS;
¢ BEIOMpaTh (popMy IpeacTaBIeHUsS MHPOPMALMU U WIUTIOCTPUPOBATh pelllaeMble 3aa-
9H CXeMaMHU, JruarpaMMaMu, HHOU TpapuKor M UX KOMOMHAITUSIMH,
® OIICHUBATh HaAEKHOCTh UHPOPMAIK IO KPUTEPHSIM, TIPEUI0OKEHHBIM YUUTEIEM WIN
c(OpMYIHPOBAaHHBIM CAMOCTOSTEIHHO.
KoMMyHHKaTHBHBIEC yHUBEPCAJIbHbIE YUeOHbIC 1eliCTBHA:
® BOCIIPUHUMATH U (POPMYITHPOBATH CYXICHUS B COOTBETCTBUU C YCIOBUSAMU U LEISIMU
o0111eHus, ACHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHHs B YCTHBIX M IUCHbMEHHBIX
TEKCTaX, JaBaTh MOSCHEHUS 10 XOJy pellIeHMs 3a7ayd, KOMMEHTHPOBATh MOJIY4YEeHHBIH pe-
3yJbTaT;
®B X0JIe 00CYXJIEHHsI 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXkJaeMOi TeMbl, polIIe-
MBI, pelIaeMol 3aJjaui, BbICKa3bIBaTh WJEH, HAIICJIEHHbIE HA MOUCK PELIEHUs, CONIOCTABIATh
CBOM CYKJIEHUSI C CYKICHHSIMH JIPYTrUX YYaCTHUKOB JUaJIora, oOHapyXUBaTh pa3linyve U
CXOJICTBO MO3UIIMH, B KOPPEKTHOU (opMe popMyTupoBaTh pa3HOIIACHsl, CBOU BO3PAKEHHUS;
® [IPE/ICTABIIATh PE3YJIbTaThl PEILICHUS 3a/1a4M, SKCIIEpUMEHTa, UCCIIe0BaHus, TPOEKTa,
CaMOCTOSITENIbHO BbIOMPATh (hopMaT BBICTYIUIEHHUS C Y4ETOM 3a]ad Mpe3eHTalul U OCOOEH-
HOCTEH ayJIUTOPHH;
® [IOHUMAaTh U HCIHOJb30BATh MPEUMYILECTBA KOMaH/IHOW M MHIMBUAYAJIbHOW pabOTHI
IIPU pEelIeHUN y4eOHbIX MaTeMaTHUYECKHX 3a/]1a4;
® I[PUHUMATH LI€Jb COBMECTHOW IEATEIBHOCTH, IUIAHUPOBATh OPraHU3allUI0 COBMECT-
HOM paboThl, pacpeensaTh BUIbl padOT, 10roBapuUBaThCs, 00CYKIaTh MPOLIECC U PE3YJIbTAT
paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFO/ICH;
® y4acTBOBATh B IPYNINOBBLIX (hopMax paboThl (00CykaeHHs, OOMEH MHEHUSMHU, MO3T0-
BbIE€ IUTYPMBI U JAPYTHE), BBIMOIHATH CBOIO YaCTh PaOOTHI U KOOPJMHHUPOBATH CBOU JEHCTBUSA
C APYTUMH 4YJ€HaMU KOMAaHJbl, OLEHHBATh KA4eCTBO CBOETO BKJAJa B OOLIUI MPOAYKT IO
KpUTEpUsIM, c(HOpMYJIMPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUS.
PeryasiTuBHble yHUBEPCAJIbHbIC Y4eOHbIE 1efiCTBUA
Camoopranu3anus:
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® CAaMOCTOSITEILHO COCTAaBIISATh IIJIaH, AJITOPUTM PEIICHUs 3a7auu (MM €ro 4acThb), BbI-
OupaTh Croco0 pernieHus: ¢ y4ETOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PEIICHUN ¢ YI€TOM HOBOM MH(MOpPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJLJIEKT:

® BJIaJICTh CIIOCOOAMHU CaMOITPOBEPKH, CAMOKOHTPOJIS MPOIIECCa U Pe3yJIbTaTa PEIIeHUs
MaTeMaTHUYECKOM 3a1a4u;

® [IPEIBUJIETh TPYIHOCTH, KOTOPHIE MOTYT BOBHUKHYTh IPHU PEUICHUH 3a7a4l, BHOCUTH
KOPPEKTHUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, HAHJCHHBIX OIMINOOK, BBISB-
JIEHHBIX TPYJIHOCTEM;

® OLICHUBATh COOTBETCTBUE PE3YJIbTATA AEATEIIBHOCTH ITOCTABJICHHOM LIEJN U YCIIOBHSM,
OOBSCHITh NMPUYMHBI JOCTHKCHHS WM HEIOCTHKCHUS 1IETH, HAXOIUTh OIIMOKY, 1aBaTh
OIICHKY MPUOOPETEHHOMY OTIBITY.
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MEPEYEHB (KOIU®UKATOP) IPOBEPAEMBIX TPEBOBAHUI K META-
MPEJIMETHBIM PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATE.Ib-
HOM ITPOI'PAMMBI OCHOBHOT'O OBIIIEI'O OBPA3OBAHMUS

Kon
MPOBEPSIEMOT
0 TpeboBaHUs

[TpoBepsieMble TPeOOBAHUS K METANPEIMETHBIM PE3yJIbTaTaM OCBOCHHS OC-
HOBHOI 00pa30BaTEIBHOI MPOTrpaMMBbl OCHOBHOTO 00IIIero 00pa3oBaHuUs

1

Ilo3naBarensHbIe YV /]

1.1

Bba3osBrle jjornueckue 1ecTBUA

1.1.1

BeIsSBISTE W XapakTepus3oBaTh CYIICCTBCHHBIE MPU3HAKH OOBEKTOB
(sBICHUI)

1.1.2

VYcTraHaBiIMBaTh CYIIECTBEHHBIN MPHU3HAK KIACCU(PHUKAIMHA, OCHOBAHUS IS
0000IIeHUS ¥ CPABHEHUSI, KPUTEPUH ITPOBOANMOTO aHAIIN3a

1.1.3

C yyeroM mpeMIOKEHHOM 3ajJadyd BBIABIATH 3aKOHOMEPHOCTH U
MPOTHBOPEUYHUsT B pacCMaTpuBaeMbIX (akTax, JaHHBIX M HAOJIOJCHUAX;
HpG[[JIaFaTI) KpI/ITepI/II/I JJIAA BBISIBJICHUSA SaKOHOMepHOCTefI nu HpOTHBOpG‘IHfI;
BBISBIIATH JIePUITUT MHPOPMAIIMH, TaHHBIX, HEOOXOIUMBIX ISl PEIICHHUS
MMOCTaBJICHHOM 3a7a9H

1.1.4

BhIsSBISATH NPUYMHHO-CIIEICTBEHHBIC CBS3H MPU U3YUYEHUU SIBJICHUM U TIPO-
LIECCOB

1.1.5

JlenaTp BBIBOABI C MCIOJb30BAHUEM JICAYKTUBHBIX U MHIAYKTUBHBIX yMO3a-
KJIFOUCHHM, YMO3aKIIOUEHUN IO aHaJOTUH, (OPMYITHPOBATH TUIIOTE3BI O
B3aNMOCBS3AX

1.1.6

CaMocTosTeNnbHO BBIOUPATH CIOCO0 perieHns yueOHOU 3a1auu (CpaBHUBATh
HECKOJIbKO BapUaHTOB PELICHMs, BBIOMpaTh Hanbosee MOAXOAIuUN ¢ yue-
TOM CaMOCTOSTEIbHO BbIICJICHHBIX KPUTEPUEB)

1.2

ba3oBrle nccienoBaTebCKUE JeHCTBUSA

1.2.1

[TpoBOANTH MO CAMOCTOSITENEHO COCTABICHHOMY TUIaHY OIBIT, HECTOKHBIN
IKCTIEPUMEHT, HEOOJBIIOE MCCIIEA0BAaHNE TI0 YCTAHOBICHHIO OCOOEHHOCTEH
00BbeKTa U3yYeHUs, TPUIMHHO-CIIEJCTBEHHBIX CBSI3€H U 3aBUCHUMOCTEH 00b-
€KTOB MEX]ly CO00M

1.2.2

OneHuBaTh Ha MNPUMEHHUMOCTh U JOCTOBEPHOCTh HH(pOpMaIHio,
MOJIYYEHHYIO B XO/I€ UCCIIEIOBaHUS (SKCIIEPUMEHTA)

1.2.3

CamocrositensHO (popMynrpoBaTh 000OIICHHUS W BBIBOJIBI MO pe3yjbTaTaM
MIPOBEJICHHOTO HAOIIOIEHUS, OTBITA, UCCIICOBAHUS, BIaIeTh HHCTPYMEHTA-
MU OIIEHKH JIOCTOBEPHOCTH MOJYYCHHBIX BEIBOJOB M 0000IIIEHU
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1.2.4

[IporHo3upoBaTh BO3MOKHOE JajibHEllIIee pa3BUTUE IPOLECCOB, COOBITHI U
UX TOCJIEJCTBUS B AHAJOTUYHBIX WM CXOJHBIX CHUTYallUsIX, BBIJBUTATbH
MIPEIIOJIOKECHHS 00 UX PA3BUTHUU B HOBBIX YCIIOBUSIX U KOHTEKCTAX

1.2.5

Hcnonb30BaTh BOMPOCHI KAaK HMCCIEAOBATEIHCKUN HMHCTPYMEHT TO3HAHMUS;
(hopMyIMpOBaTh BOMPOCHI, (PUKCUPYIOIIHE Pa3pbIB MEXKITY pealbHBIM U Ke-
JaTeIbHBIM COCTOSIHUEM  CUTyallil, OOBEKTa, CaMOCTOSITEIHHO
yCTaHABIIMBATh UICKOMOE U JIaHHOE,

hopmupo-

BaTh THIIOTE3Y 00 HCTUHHOCTH COOCTBEHHBIX CYXKICHHUH U CY)KICHUH  JIpY-
T'HX, ApTYMEHTHUPOBATH CBOKO MO3UIIHI0, MHCHHE

1.3

Pabota ¢ nadopmarnmeit

1.3.1

[IpuMeHATHh pa3nyHblE METOJbl, MHCTPYMEHTBI U 3alpOChl NPU MOUCKE U
otOope nH(OPMALINY WM TAHHBIX U3 UCTOYHHKOB C YIETOM IMPEITI0KEHHOM
yueOHOM 3a/1auM U 3aJJaHHBIX KPUTEPUEB

1.3.2

Bribupats, aHanu3upoBarh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH WH-
(dbopMarnio pa3IMuHbIX BUIOB U (HOPM MPEICTaABICHHUS;

HaXOJUTh CXOJHbIE apryMEHThl (IOATBEP)KIAIOLINE WM OIPOBEPrarolue
OJIHY U TY € HJICI0, BEPCHIO) B PA3TUYHBIX HH(OOPMALIMOHHBIX HCTOYHHKAX

1.3.3

CamocToATeNnbHO BHIOMPATh ONTUMAIBHYIO (OPMY IMpenCcTaBIeHUS UHPOP-
Maluy U WUTIOCTPUPOBATh pEIIaeMble 3a/1a4l HECIOKHBIMU CXEMaMHu, Tua-
rpaMMaMy, HHOH rpadukoil 1 ux KoMOUHALMAMU

1.3.4

OneHnBaTh HaJISKHOCTh HHPOPMALIUH TI0 KPUTEPUSM, TPEATIOKECHHBIM  T1e-
JaroruyeckuM pabOTHUKOM WM C(POPMYITHPOBAHHBIM CAMOCTOSITEILHO

1.3.5

9(1)(1)6KTI/IBHO 3aIlIOMHUHATb U CUCTEMATU3UPOBATDH I/IH(I)OpMaI_[I/II-O

KommynukaTtusHele Y'Y ][

2.1

OO01enne

2.1.1

BripaxkaTh ce0s (CBOIO TOUKY 3pEHHSI) B YCTHBIX U MUCbMEHHBIX TEKCTaX

2.1.2

B xone numanora m (WiaM) AMCKYCCUU 33/1aBaTh BOMIPOCHI MO CYIIECTBY 00-
CYXJaeMOM TE€MbI U BBICKa3bIBaTh MJIEU, HAIICJIICHHbIE HA PELIEHUE 3aa4l U
noJyiep>kaHue O1aroxenaTeaIbHOCTH OOLICHNUS;
COIIOCTABJIATH CBOU CY)KJIEHUS C CYKIECHUSMHU IPYIMX Y4aCTHUKOB JIMAJora,
OoOHapyXUBaTh pa3IM4YMe U CXOACTBO MO3UIUI

[TyOnuuHO MpencTaBiaTh pe3yabTaThl BBIIOIHEHHOIO OMbITA (3KCIEpUMEH-
Ta, UCCIEA0BAaHNUs, IPOEKTA);

CaMOCTOSITENIbHO BBIOUPATh (pOpMaT BBICTYIUICHHS C YYETOM 3ajad Mpe3eH-
TalMl U OCOOEHHOCTEH ayAUTOPUH M B COOTBETCTBHM C HUM COCTaBISAThH
YCTHBIE U TUCBMEHHBIE TEKCTHI C UCIOJb30BaHNEM MJUTFOCTPATUBHBIX MarTe-
puaios
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2.14

Bocrpuaumars u (opMyIUpoOBaTh CY)KICHUS, BBIpaKaTh SMOIMH B COOT-
BETCTBHUH C LIEISIMU U YCIOBUSIMU OOIICHNUS;

pacro3HaBaTh HeBepOalbHbIE CPEJICTBA OOIICHUS, IIOHUMAaTh 3HAYCHUE CO-
[UaJIbHBIX 3HAKOB, 3HATh U PACIIO3HABATh MPEIIIOCHUIKNA KOH(INKTHBIX CH-
Tyaluil U cMsAr4aTh KOH(QIUKTHI, BECTU IEPErOBOPHL;

MOHUMATh HAMEPEHUS JPYTHX, MPOSIBISATh YBAKUTEIHLHOE OTHOILICHUE K CO-
OeceIHUKY U B KOPPEKTHOH popme hopMyIHpOBaTh CBOU BO3PAKECHUS

2.2

CoBmecTHas JACATCIIBHOCTD

22.1

[ToHMMaTh W UCIIOIB30BATh MPEUMYIIIECTBA KOMAHIHOW ¥ WHAWBUYAIbHOM
paboThI MPU pEIICHHH KOHKPETHOW MpoOIeMbl, 00OCHOBBIBATh HEOOXO/IU-
MOCTh MPUMEHEHHS TPYIMIIOBBIX (OPM B3aUMOJICHCTBHS TPU PEIICHHH TI0-
CTaBJICHHOM 3a7a4H;

NPUHUMATh 1IeJIb COBMECTHOM IESITEIbHOCTH, KOJUICKTUBHO CTPOUTH JICH-
CTBUS TIO €€ JIOCTIDKEHUIO: PaCIpeeNIATh POJH, JOTOBAPUBATHCS, 0OCYXK-
JaTh POIIECC M PE3yIbTaT COBMECTHOM paboThI;

yMeTh 000011aTh MHEHHSI HECKOJIBKUX YEIIOBEK, MPOSBISATH TOTOBHOCTH PY-
KOBOJIUTb, BBIIIOJIHATh MIOPYUCHUS, TOTIHHSATHCS;

IUTAHUPOBATH OPTaHU3AINUI0 COBMECTHOU PabOThI, ONIPEICTSATH CBOKO POJIb

(c y4eToM MpeAnouTeHUH W BO3MOMKHOCTEH BCEX YUYAaCTHUKOB B3aMMO/ICH-
CTBMSI), pacHpeiessaTh 3aJaud MEXIy 4JIeHaMH KOMAaH[bl, Y4acTBO-
BaTh B IPYMIIOBBIX opMax paboTsl (00CyKaeHus, OOMEH MHEHHH, ""MO3ro-
BbIC IITYPMBI" U HHBIE);

BBITNIOJIHATH CBOKO 4YacTh pabOThl, TOCTUraTh KaYECTBEHHOT'O PE3yJbTara Io
CBOEMY HAIIPaBJICHUIO U KOOPAUHUPOBATh CBOM ACUCTBUS C OPYTMMH YJie-
HaMU KOMaH/ibl;

OLIEHMBATh KaueCTBO CBOETO BKJIAJa B OOLIUI MPOAYKT MO KPUTEPUSM, Ca-
MOCTOSITEIBHO COPMYJIUPOBAHHBIM YYaCTHUKAMU B3aMMOJEHCTBUS; CpaB-
HUBATh PE3YJIbTAThl C NCXOJHOW 3a7auell U BKJIAJ KaXI0Tr0 YWIEHa KOMaH]IbI
B JIOCTH)KEHHME PE3YJIbTaTOB, pa3leisaTh cepy OTBETCTBEHHOCTH U MPOSB-
JATh TOTOBHOCTB K IIPEJOCTABICHUIO OTYETA MIEPE]] TPYIIION

Perynarusubie YV /I

3.1

Camoopranuzarus

3.1.1

BreIsBaATEH HpO6J’ICMI>I AJid PCIICHUA B KU3HCHHBIX H y‘-Ie6HI)IX CUTyaluAX;
CaMOCTOSITENILHO COCTABJISATh AJTOPUTM peLICHHs 3afayd (WIM ero 4acTh),
BbIOMpATh crioco0 peleHust yueOHOH 3a7jaun ¢ y4eTOM UMEIOLINXCA  pecyp-
COB U COOCTBEHHBIX  BO3MOXKHOCTEH,  apryMeHTHUPOBATbh
MpeAJIaracMble BApUAHTHI PEIICHUM

OpueHTHPOBATbCA B PA3IMYHbIX MOAXOAaX MPUHATHS pelleHui (MHAUBUIY-
aJIbHOE, IPUHATHE PELICHUs B TPYIIIE, IPUHATHE PELICHUH TPYIOi);
COCTaBJIATh IUIaH JEHCTBHM (IJIaH peanu3alii HAMEYEHHOrO ajJropuTMa
pelIeHns), KOPPEeKTUPOBATh MPEIOKEHHBINA aITOPUTM C YIETOM HOJTyUeHUs
HOBBIX 3HaHUI 00 N3yuaeMOM OOBEKTE;

nienaTth BbIOOp 1 OpaTh OTBETCTBEHHOCTH 3a pEIICHHE
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3.2 CaMOKOHTpOJIb
3.2.1 Bnagets ciocobaMu caMOKOHTPOJISI, CAMOMOTHBALIMH U PEDIICKCHH
BHOCUTH KOpPpEKTUBBI B JI€ATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB,
322 W3MEHUBIINXCS CUTYAIMi, YCTAHOBJICHHBIX OIIMOOK, BO3HUKIIMX TPYIHO-
cTe
JlaBaTh a/JIeKBaTHYIO OLIEHKY CUTYyallUM WM MpejularaTh IUIaH €€ U3MEHEHHS,
YUUTBIBATb KOHTEKCT U TNPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT
BO3HUKHYTh IIPU pellIeHUuH y4eOHOIl 3a7auu, alaiTUPOBATh PEIICHUE K Me-
3.3 HSIOLIMMCSL OOCTOSITENILCTBAM;
o OOBSCHATh MPUYUHBI JOCTUKEHUS (HEJOCTUKEHHS) PE3yNIbTaTOB JEATElb-
HOCTH, JIaBaTh OIICHKY IPUOOPETEHHOMY OMBITY, YMETh HAXOIUTh IMO3UTHUB-
HOE B NPOU3OLIEAIIEH CUTYaIUH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBUSAM
3.3 OMOLIMOHAJILHBINA HHTEJUIEKT
Pa3znuyath, Ha3bIBaTh U YIPABIATH COOCTBEHHBIMH SMOIMSIMH U SMOLUSIMH
ApYrux;
331 BBISIBIIATh M AaHAJIM3UPOBATH MPUYUHBI SMOIIUH;
o CTaBUTH ce0sl HA MECTO IPYToro 4eloBeKa, MOHUMATh MOTHUBBI I HAMEPEHUS
ApYyroro,
PEryJIHUpOBaTh CIIOCOO BBIPAKEHUS SMOIIHIA
34 [Ipunstue ceds u Ipyrux
OCO3HaHHO OTHOCHUTBCSI K JIPYIOMY 4YEJIOBEKY, €r0 MHEHUIO; IpHU3HaBaTh
CBOE MPaBO Ha OLIMOKY M TaKOe ke MPaBo APYroro; IpuHUMATh ce0s U Apy-
34.1 TUX, HE OCYXKJas;

OTKPBITOCTh ce0e U JPyrum;
OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIMPOBATH BCE BOKPYT
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Ne Tema ypoka Kounu | Buasl gesiTeJibHOCTH DJIeKTPOHHbIE
ypo- €CTBO (undposbie)
Ka akajaem o0pa3oBaTe/bHBI
./1m HYECKH e pecypchl
X
4acoB
Paznen 1. Yncaa u Boruuciaenus. Panmonanbubie yuciaa. - 32 yvaca KP-1 I1P- 0
1. [ToBTOpEeHUE CucremaTu3upoBath U obora-
W3y4YEHHOTO 1 aTh 3HAHMS 00 OOBIKHOBEHHBIX
Marepuaia 5-6 U JECATUYHBIX IPOOsX.
KJIACCOB CpaBHHBATh U yIOPSA0YMBATD

2. [ToBTOpeHue npobu, mpeoOdpa3oBbIBas MPU
W3y4YEHHOTO | HEO0OXOIMMOCTH JCCSITHYHBIC
Marepuana 5-6 IpoOu B 0OBIKHOBEHHBIE, OOBIK-

KJIACCOB HOBEHHBIC B JICCITUYHBIC, B

3. [Tonsitue YaCTHOCTH B OECKOHEUHYIO Je-
paLMOHAIBHOTO 1 CATUYHYIO IPOOb.
yucna [IpumensTh pazHOOOpa3HbIC

4. Apudmerndeckue CTIIOCOOBI ¥ IPUEMBI BHIYHCIIE-

JEUCTBHS C paLluo- 1 HUS 3HaYCHUI IPOOHBIX BbIpa-
HAaJIbHBIMU YUCIIAMU KEHUH, Colep KaluX OOBIKHO-

5. Apudmernueckue BEHHBIC U JCCATUYHBIC TPOOH:
TIENCTBUS C pauuo- 1 3aMCHATH IIpU HEOOXOIMMOCTH
HAThHBIMH SHCIIAMI JECSITUUHYIO IPOOL OOBIKHO-

6. ApudmerHueckue BEHHOW U OOBIKHOBEHHYIO JECsI-
efiCTBHS C paImo- 1 TUYHOM, MPUBOAUTD BBIPAKECHHE
HAJIBHBIMHU YUCIIaMU K Qopme, HanOoee y100HOH

7. ByKBEHHbIE : JUISL BBIYMCTIEHUH, TpeoOpa3o-

BHIPAKCHILS BBIBAThH JIPOOHBIE BHIPAXKEHUS HA

g TlepeMeHHbIe. YMHOYKEHHE H JIENIeHUE J1ecs-
JlomycTHMBIE . TUYHBIX IpO0ei K TEHCTBUSIM C
SHAYCHUS LETBIMU YHCTIaMHU.

TepEMEHHbIX [IpuMeHsTHh MpU3HAKU ETHUMO-

9. CpaBHeHHMe, CTH, Pa3JI0KEHUS Ha MHOXKHUTEIH
YIOpALOYHBAHHE . HaTypaJbHBIX YHCET.
pPaLMOHATBHBIX Pemiate 3a1aun Ha yacTH, npo-

THCel LIEHTHI, MPONOPIINH,

10. | CpaBHeHue, Ha HaxoxJeHne ApodH (MPOLCH- [ Bu6oTeka
YTIOPSTOTHBAHHE . Ta) OT BENMHHBI U BETHHHBL LIOK
PaLOHATBHBIX 1o €€ podH (MPOUEHTY), APOOH | hips://m.edsoo.r
qucen (poreHTa), KOTOPBIA COCTABIA- | \1/7421 ] de

11. | CpaBHeHue, €T O/IHa BENWHMHA OT APYTOH. bubnuoreka
smopmaousane | | Mo, s oue | o
paInoHaIbHBIX > ’ https://m.edsoo.r
ancen MMACH PEIICHUI TEKCTOBBIX 3a- w/7§421382

12. Pemenne ocHOBHBIX Aad. bubnuoteka
sanau Ha ApooH, 1 Pacmio3naBate 1 OOBSICHSTH, 1IOK

IIPOLIEHTHI U3 pe-

OIIpasACh Ha ONPCACICHUA
b

https://m.edsoo.r
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AJIbHOW NPAKTUKHU

13.

Pemenrie 0CHOBHBIX
3a/1a4 Ha Apoou,
IIPOLIEHTHI U3 pe-
AJIbHOW NTPAKTUKHU

14.

Pemenrie 0CHOBHBIX
3a/1a4 Ha Apoou,
MIPOLIEHTHI U3 pe-
AJIbHOW NTPAKTUKHU

15.

Pemenrie 0CHOBHBIX
3a/1a4 Ha Apoou,
MIPOLIEHTHI U3 pe-
AIbHOW NTPAKTUKHU

16.

[Tpusnaku nenmmo-
CTH, Pa3JIOKCHUS Ha
MHOXKHUTEIN HaTY-
PAJIBHBIX YUCCJI

17.

[Tpu3naku nenmumo-
CTH, Pa3JIOKCHUS Ha
MHOXKHUTEIN HaTY-
PAJIBHBIX YUCCJI

18.

[IpeobpazoBanue
OyYKBEHHBIX BBIpa-
KCHUU, PACKPBITHE
CKOOOK U TIpHUBE/Ie-
HUE MMOI00HBIX Clia-
raeMbIX

19.

[IpeobpazoBanue
OYKBEHHBIX BbIpa-
KEHUH, pacKpbITHE
CKOOOK U IpHBeJie-
HUE MO0I00HBIX cla-
raeMBIX

20.

[IpeoOpa3zoBanue
OyKBEHHBIX BbIpa-
KEHUU, PACKPBITHE
CKOOOK U TIpHBeJie-
HHE NOJ00HBIX Cia-
raeMbIX

21.

[Ipeo6pa3zoBanue
OyKBEHHBIX BbIpa-
YKEHUU, PACKPBITHE
CKOOOK U TIpHUBeJie-
HHE NOJ00HBIX Cia-
raeMbIX

22.

VYpaBHeHue, IpaBu-
J7a mpeodpa3oBaHus
ypaBHEHHUSI, paBHO-
CHWJIBHOCTb YpaBHeE-
HU

MPSIMO TIPOTIOPLIUOHAIILHBIE U
00paTHO MPONOPIUOHATILHBIE
3aBHCUMOCTH MEX/y BeJIMYNHA-
MU; TPUBOJUTH PUMEPBI ITUX
3aBUCUMOCTEHN U3 PEaNbHOIO
MUpa, U3 IPYTUX y4eOHBIX
MIPEIMETOB.

Pemats npakTtuko-
OpPHEHTUPOBAHHBIC 3a/1a41 Ha
IpoOu, MPOLEHTHI, IPIMYIO U
00paTHYIO IPOMOPIUOHAEHO-
CTH, IPOTIOPLIUH.

Pemats nuHeliHOE ypaBHEHHUE C
OJIHOM MIEPEMEHHOM, MPUMEHSS
IIpaBWJIa IEPEX0/1a OT UCXOJHO-
ro ypaBHEHUs

K PaBHOCHUJILHOMY eMy OoJiee
npocroro Buaa. [lposepsTs, gB-
JSIETCSI JIU KOHKPETHOE YUCIIO
KOpPHEM ypaBHEHHUS.

u/7f42154e

bubanoreka
HOK
https://m.edsoo.r
u/7f4218be
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23.

JIuneiiHoe ypaBHe-
HHE C OJTHOM Tiepe-
MEHHOH, PEIICHUE

JINHEHHBIX ypaBHE-
HUH

24.

JluneitHoe ypaBHe-
HHE C OJTHOM Iepe-
MEHHOM, pelleHue

JIMHEUHBIX YpaBHE-
HUU

25.

JInnelniHoe ypaBHe-
HHE C OJTHOM Tiepe-
MEHHOH, PEIICHUE

JINHEMHBIX ypaBHE-
HUH

26.

Pemrenue 3agau ¢
MOMOIIIbIO YpaBHe-
HUU

27.

Pemenue 3agau c
IMOMOIIBIO YpaBHE-
HUH

28.

Pemrenue 3agau ¢
MOMOIIIBIO YpaBHe-
HUU

29.

Pemenue 3agau c
IMOMOIIBIO YpaBHE-
HUH

30.

DopmyJibl

31.

DopMyiibl

32.

KonTponbHas pado-
Ta 1mo TeMme «Yucma
W BBIYHMCIICHUS.
Parmmonansabie
yucaa. ToxxaecTBay

Pa3nes 2 Koopaunats! u rp

apuxku. @Pynkuun. — 25 yacos KP-1, ITP-0

33.

PeanbHble 3aBUCH-
MocTtu. [Ipsmas n
oOpaTHast mporop-
LIHOHAJIBHOCTH

N300pakaTh Ha KOOPIMHATHOM
1 MIPSIMOM TOYKH, COOTBETCTBYIO-
1[1e 3aJaHHBIM KOOpJAUHATaM,

JIy4d, OTPE3KH, NUHTEPBAIBL; 3a-

34.

PeanbHble 3aBuUCH-
MocTtu. [Ipsmas n
oOpaTHast mporop-
IHOHAJIBHOCTH

MUCHIBATh UX Ha ajredpanye-

CKOM si3bike. OTMEYaTh B KOOP-
JMHATHOM IIJIOCKOCTH TOYKH 110
3aJJaHHBIM KOOPJMHATAM; CTPO-

35.

Koopaunara Touku
Ha NMpsIMOM

UTh TpadUKH HECIOKHBIX 3aBU-
CUMOCTEH, 3aJaHHbIX (hopMyIia-

36.

YucinoBele
MIPOMEKYTKH

MU, B TOM YHCIIE
C TOMOIIBI0 MU POBBIX JTabopa-

37.

YucinoBele

TOPHH.

MTPOMEXYTKH

[IpuMeHATH, H3y4aTh IPEUMY-

bu6mmoreka [JOK
https://m.edsoo.ru/
7f41feec
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38.

Paccrosinue mexny
JIBYMsI TOUKaMH KO-
OpJAMHATHOM IIpsi-
Mo

39.

Paccrosinue mexny
JIBYMsI TOUKaMH KO-
OpJAMHATHOM IIpsi-
Mo

40.

[Tonstue GyHKIIM

41.

CaoiictBa hyHKIMI

42.

CaoiicTBa hyHKINN

43.

I'paduk Gyakmmm

[E (VRN [— U

44.

[IpsmoyronbHas
cUCTEMa KOOpIMHAT
Ha TJIOCKOCTH

45.

[IpssMmoyronbHas
CUCTEMA KOOpJAUHAT
HAa IUIOCKOCTH

46.

ITpumepsr
rpauKoB,
3a/1aHHBIX
dbopmynamu

47.

ITpumepsr
rpauKoB,
3a/IaHHBIX
bopmynamu

48.

ITpumepsr
rpauKoB,
3aJIlaHHBIX
dbopmynamu

49.

UYrenue rpaukoB
peabHBIX
3aBUCUMOCTEN

50.

Yrenue rpaukoB
peabHBIX
3aBUCUMOCTEN

51.

Jluneitnas GpyHkuus

52.

JIuneitnast pyHKIMS

53.

ITocTpoenue
rpaduka TUHEHHOMN

byHKIIUU

54.

[TocTpoenne
rpaduka JuHeHHOH

byHKIIIN

55.

I'paduk ynkumm y
=[]

56.

I'paduk pynkumm y
=[]

57.

KonTponbnas pabo-

IIeCTBa, MHTEPIPETHPOBATH
rpadgu4ecKuii crocod npeacTas-
JICHHSI M aHAJIM3a pa3HooOpas-
HOM KM3HEHHOW MH(pOpMaIUy.
OcBauBatp MOHATHE (DYHKIIHH,
OBJIaJIeBaTh (PYHKIIMOHATbHON
TEPMUHOJIOTUEN.

Pacnio3naBate nuHelHy0 QyHK-
uuo y = kx + b, onuceiBats e€
CBOICTBA B 3aBUCIMOCTH OT
3HayeHui ko3 durmentos k u
b.

Crpouts rpaduku JIMHEHHON
byskIwH, GyHKIUH y = | X |.
Hcnonb3oBatk 1ud)poBeIe pe-
CYPCBI JUIA TOCTPOCHHUSI Tpadu-
KOB (DYHKIIMU U U3ydEHUS UX
cBoiicTB [IpuBOAUTH MIPUMEPHI
JIMHEWHBIX 3aBUCUMOCTEN B pe-
QJIBHBIX MPOLIECCaX U SBICHUSIX
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ta 1o Teme «Koop-
JUHATHI ¥ TpaduKH.
DOyHKIUN»

Pa3nen 3 Anre6panyeckue Bpipa:keHus -26 yacos, KP-1, I1P-0

38.

Crenens c HaTy-
paJIbHBIM MOKa3aTe-
aeM

59.

CreneHs ¢
HATypaJbHBIM
rokasarejieM

60.

CreneHsb ¢
HaTypaJbHBIM
moKasarejieM

61.

CBoiicTBa cTeneHA
C HaTypaJIbHBIM T10-
KaszareineMm

62.

CBolicTBa CTENEHU
C HaTypaJbHBIM I10-
Kasareiaem

63.

CBoiicTBa CTEIEHNA
C HaTypaJIbHBIM T10-
KaszareineMm

64.

CBolicTBa CTENIEHU
C HaTypaJbHBIM I10-
Kasareiaem

65.

CBoiicTBa CTEIEHUA
C HaTypaJIbHBIM I10-
KaszareineMm

66.

OHOYIEHBI

67.

OIHOWIEHEI

68.

MHuoro4ieHsl

69.

MuorouieHsl

(U U U U

70.

Cnoxenue,
BBIYHTAHMUE,
YMHOKEHHE
MHOTOYJICHOB

71.

Cnoxenue,
BBIYHTAHMUE,
YMHOXKEHHE
MHOTOYJICHOB

72.

Cnoxenue,
BBIYHTAHMUE,
YMHOKEHHE
MHOTOYJICHOB

73.

Crnoxenue,
BBIYMTAHUE,
YMHOKEHHE
MHOT'OYJICHOB

74.

Paznoxenue

[TpuBOIUTE YHCTIOBBIC U OYK-
BEHHbIE IPUMEPHI CTEIIEHU C
HaTypaJIbHBIM I10Ka3aTelleM,
OOBSICHSISI 3HAYCHHS] OCHOBAHHUS
CTENEHU U NIOKa3aTells CTEIEHH,
HaXOJUTh 3HAUCHUS CTEHICHEH
BHJA an (a — M000e parmoHab-
HOE€ YHUCJIO, N — HATypaJIbHOE
yucio). [Tonnmares cmpica 3anu-
cH OOJIBIIIUX YUCEII C TTOMOILBIO
JECSITUUHBIX ApOoOel U cTeneHen
yucna 10, npuMeHsTh UX B pe-
QITBHBIX CUTYAIIHSIX.

OBnaners anredpanveckoi Tep-
MHUHOJIOTHEH B CHMBOJIMKOH,
MIPUMEHSTH €€ B IMIPOLIECCE OCBO-
eHHsI yueOHOTo MaTepuaia.
Haxomuth 3HaueHus OyKBEHHBIX
BBIPKCHUH MPU 3aJaHHBIX 3HA-
YeHUsIX OYKB; BBIIIOJHSTD BbI-
yrcienus no popmynam. Bei-
MOJIHATH TTPe0Opa3oBaHus EIO0-
T'O BBIPAXCHHSI B MHOTOWICH
MIpUBEICHUEM MOJIOOHBIX Ciara-
€MBbIX, pPACKPBITHEM CKOOOK.
BbINONHATE yMHOXKEHHE O/THO-
YJIeHa Ha MHOTOWIEH U MHOT'O-
YJieHa Ha MHOTOYJIEeH, IpUMe-
HATH (DOPMYIIBI KBaJpaTa CyMMBI
u KBajpara pazHoctu. Ocy-
LIECTBIIATH Pa3I0kKEHHE MHOTO-
YJICHOB HA MHOXKUTEIH MMyTEM
BBIHECEHHMS 3a CKOOKH 00111er0
MHOXKUTEJNS, MPUMEHEeHHs pop-
MYJIbl Pa3HOCTH KBaJIpaToB,
(bopMyI COKpaIIEHHOTO YMHO-
KCHHUSL.

[TpumensTs npeobpazoBaHue
MHOT'OYJIEHOB JUJISI PELICHUS pa3-
JUYHBIX 3a/1a4 U3 MaTEeMaTUKH,
CMEXHBIX MTPEAMETOB, U3 peajlb-
HOU IIPaKTUKHU.

3HAKOMHUTBHCSI C UCTOPHEH pa3-

bubmuoreka [JOK
https://m.edsoo.ru/
Tf41feec
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MHOT'O4JICHOB Ha
MHOXHUTCIIN

75.

Paznoxenue
MHOTOYWIEHOB Ha
MHOXHUTCIIN

76.

DopmyIibl
COKpaIEHHOTO
YMHOXKEHUS

77.

DopmyIibl
COKpaIEHHOTO
YMHOXKEHUS

78.

DopMyiibl
COKPAIIEHHOTO
YMHOXEHHUS

79.

Dopmyiibl
COKPAIIEHHOTO
YMHOXEHUS

80.

DopMyibl
COKPAIIEHHOTO
YMHOKECHUS

81.

Dopmyiibl
COKPAIIEHHOTO
YMHOXEHUS

82.

DopMyuibl
COKPAIIEHHOTO
YMHOKECHUS

83.

KonTposbHas pa6o-
Ta Mo TeMe «AIreo-
pandeckue BhIpa-
KEHUA»

BUTHUA MaTCMAaTUKHU

Pa3znen 4 YpaBHenus u HepaBeHcTBa. — 12 yacos, KP-1, ITP -0

84.

JInneliHoe ypaBHe-
HUE C IByMs Tepe-
MEHHBIMU U €0
rpaduk

85.

JInnelniHoe ypaBHe-
HUE C IByMs Tlepe-
MEHHBIMU U €0
rpaduk

86.

Cucrema 1ByX Ju-
HEUHBIX YPaBHEHUN
C IByMsI IEPEMEH-
HBIMH

87.

Cucrema 1ByX nu-
HEWHBIX YPaBHEHUN
C IByMsI IEPEMEH-
HBIMH

88.

Cucrema 1ByX nu-
HEWHBIX YPaBHEHUN

Pemats nuneliHOE ypaBHEHUE C
OJTHO MepeMEeHHOM, PUMEHSIS
MpaBWJIa IEPEX0/ia OT UCXOJHO-
ro ypaBHEHUs

K PaBHOCHUJILHOMY eMy OoJiee
npocroro Buaa. [lpoBepsTs, gB-
JSIeTCS JTH KOHKPETHOE YHCIIO
KopHeM ypaBHeHus. [lonbupars
MIPUMEPHI ITap YUCEI, SBIISIO-
IIUXCS PelIeHUEM JIMHEHHOTO
YpaBHEHUS C IBYMs IIEPEMEH-
HBIMH.

Crtpoutb B KOOpAMHATHOM IJIOC-
KOCTH TpaduK JMHEHHOTO ypaB-
HEHUS C IByMS IIEPEMEHHBIMY;
MOJIb3YACh IpaUKOM, IPUBO-
JUTH IPUMEPBI PELIEHMSI YpaB-
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C IByMsI IEpEMEH- HEHUS.
HBIMU Haxonuts pemenue cucteMbl

89. | Cucrema 1ByX Ju- JIBYX JINHEWHBIX YPaBHEHUH C

HEWHBIX YpaBHEHUN 1 JBYMsI IEPEMEHHBIMHU.
C IByMsl IEPEMEH-
HBIMU CocTaBisATh U pemarb ypaBHe-

90. | Pemenue cucrem HUE WU CUCTEMY YpPaBHEHHUI 1O
YpaBHEHUU ! YCIJIOBHIO 33]1a4¥, UHTEPIIPETHU-

91. Pemenue cucrem poBaTh B COOTBETCTBUU C KOH-
ypaBHEHUHI I TEKCTOM 3a/1a4y MOJTy4YCHHBIN

92. | Pemienue cucrem 1 pe3yapTaT
ypaBHEHUH

93. | Pemienue cucrem 1
ypaBHEHUH

94. | Pemienue cucrem 1
ypaBHEHUI

95. | KouTponbHas pabo-

Ta 110 TeMe «Ypas-
HEHHUS U HEpaBEH- 1
cTBaY/ Bceepoccuil-
CKasl npoeepoYHas
paboma
Pasnen 5. I[loBTopenue u 06001menne. 7 yacon. KP -1, ITP-0

96. | UtoroBas xoH- 1 Bo16upath, NpUMEHSATH OLIEHU- bubnuorexa [JOK
TpoJIbHAs paboTta / BaTh CIIOCOOBI CpaBHEHHUS unced, | https://m.edsoo.ru/
Bcepoccuiickan BBIYMCIICHHH, peoOpa3oBanuii | 7f41feec
nposepouHas pa- BBIPa)XCHUH, pEeLICHUsI ypaBHE-
boma HUH.

97. | IloBTOpPEHME OC- 1 OcyimecTBIATh CAMOKOHTPOJIb
HOBHBIX TTOHSTHHN U BBINOJIHSIEMBIX JIEUCTBHI U ca-
METOJ0B Kypca 7 MOIIPOBEPKY pe3yJIbTaTa BbIUYMC-
KJ1acca, 00001eHe JIeHUH, TpeoOpa3oBaHUM, 0-
3HAHUU CTPOECHUU.

98. | IloBTOpEHuUe oc- 1
HOBHBIX ITOHATHHN U Pemats 3amaun u3 peanpHOU
METO/IOB Kypca 7 YKU3HH, IPUMEHSATh MaTeMaTH-
Kiacca, 0000IIeHne YECKHE 3HAHUS ISl PELICHUS
3HaHUI 3a/1a4 U3 IPyrux NpeaIMeToB.

99. | [loBTOpEHHE OC- 1 Pemarts TeKCTOBBIE 3a1a4H,
HOBHBIX ITOHATUN U CpaBHMBATh, BEHIOMPAThH CIIOCOOBI
METOJ0B Kypca 7 pelIeHns 3a/1auu
Kjacca, 00o01enne
3HAHUU

100. | IToBTOpeHue oc- 1
HOBHBIX NMOHATUN U
METOJIOB Kypca 7
Kj1acca, 00001IeHe
3HAHUU

101. | IToBTOpeHwme oc- 1
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HOBHBIX ITOHATUM U
METOJI0B Kypca 7
Kjacca, 00001menne
3HAHHUH

102.

IToBTOpEHME OC-
HOBHBIX ITOHSTHH U
METOJIOB Kypca 7
Kiacca, 0000IeHne
3HAHUH

HNTOI'O 102 gaca. KP-5 IIP -0
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TEMATHYECKOE INTAHUPOBAHHME, 8 KJIACC

Tema ypoka

Ko
JIN-
yecT
BO
aKaje-
MU-
gec-
KHUX
4acoB

Bunwl nearenbHoctu

ONEeKTPOHHbIE
(mdpoBbIe)
o0pa3oBaTeNbHbIC

pecypchl

Paznen 1 Anrebpandeckue BeipakeHus. Anredpandeckas 1poods — 15 gacos KP - 1 TTP -0

PanuyonanbHblie
BBIPOKCHHS.
Anrebpanueckas
JIpo0b

JlomycTumble 3Haue-
HUS TICPEMEHHBIX,
BXOJIAIIUX B aJIre0-
panvecKue BhIpaXKe-
HHS

JlomycTumble 3Haue-
HUS TICPEMEHHBIX,
BXOJIAIIUX B aJIre0-
panuvecKue BhIpaXKe-
HHS

OCHOBHOE CBOMCTBO
anreOpanveckoi
npobu

Coxkpartnenue 1pooeit

Cokpaiienue apooeit

Coxkpaiienue apooei

CrnoxxeHne, BEIYNTA-
HUE, YMHOKEHUE H
JieJieHre anredpau-
YeCcKUX qpobeit

CrnoxxeHune, BEIYNTA-
HUE, YMHOKEHUE H
JieneHue anredpau-
YECKHUX apo0ei

10

CrnoxxeHne, BBIYNTA-
HUE, YMHOKEHUE U
JiesieHre anredpau-
YeCKUX qpooeii

3anuceiBaTh anredpanveckue
BbIpakeHUs. Haxonute 00-
JIaCTh OIPEJIETICHUSI pallo-
HaJIbHOTO BhIpaKeHUs. Bbi-
MIOJIHATH YMCIIOBBIE MOJICTA-
HOBKHU U BBIYUCIISTH 3HAUCHUE
JIpoOu, B TOM YUCIIE C TIOMO-
IbI0 KanbKynsaTropa. opmy-
JINPOBATh OCHOBHOE CBOWCTBO
anredpanveckoit 1poou u
MIPUMEHATH €T0 JJIs Ipeodpa-
30BaHUA qpobeil. BeimomHsaTh
NEICTBUS C anredpanyecKuMu
npobsimu. [IpuMeHsTh mpeoo-
pa30BaHUs BEIPAKEHUN TS
peuieHus 3anad. Beipaxkats
nepeMeHHble U3 popmya (pu-
3UYECKUX, TEOMETPUUECKUX,
OTIMCBIBAIOIITUX OBITOBBIE CH-
Tyalun)

bu6mmoreka [JOK
https://m.edsoo.ru/7{42
d452

bubmuoreka [JOK
https://m.edsoo.ru/7f42
eaaa

bu6mmoreka [JOK
https://m.edsoo.ru/7f42
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11

CrnoxeHue, BEIYNTA-
HUE, YMHOKEHHUE H
JeneHue anredpan-
YECKHUX apodei

12

IIpeoOpazoBanue
BBIPAKECHUM, COAEP-
JKalux anrebpanye-
CKHue Ipodu

13

[IpeobpaszoBanue
BBIPAXXEHHUI, coliep-
JKaIKUxX anredbpande-
CKHE Ipoou

14

[IpeoOpazoBanue
BBIPAKEHUM, COAEP-
Kalux anredpamnye-
CKHe Ipoou

15

KonTtpoabnasn pa-
00Ta Mo TeMe «AJI-
redpanyeckas
ApOOb»

862

bu6mmoreka [JOK
https://m.edsoo.ru/7f42
dg862

bubmuoreka [JOK
https://m.edsoo.ru/7f42
dd26

bu6mmoreka [JOK
https://m.edsoo.ru/7f42
ded4

bu6mmoreka [IOK
https://m.edsoo.ru/7f42
eObe

bubmuoreka [JOK
https://m.edsoo.ru/7{42
e262

Pa3nen 2 Yucna u Beruucienus. KBagpatusie kopau — 15 yacos KP-0 ITP-0

16

JleficTBUTENIbHBIC
qyucia

17

CpaBHeHmne
JEeUCTBUTEIbHBIX
qucen

18

CpaBHeHue
JIEUCTBUTEIBHBIX
qHCeNn

19

TToustue 00
UPpaIMOHATTEHOM
qucie

20

KBanparusiii KopeHb
U3 4YHCIIa

21

Apudmernueckuit
KBaJPaTHBIA KOPEHb

DopMyIUpOBaTh ONpPEACICHUE
KBaJPaTHOI'O0 KOPHS

U3 yucia, apuhMeTHIECKOro
KBaJpaTHOro KopHs. [Ipume-
HATH OIEPALUIO U3BICUYCHUS
KBaJPaTHOI'O0 KOPHs U3 YHCIIA,
UCHOJb3Ys IPU HEOOXOIUMO-
CTH KasbKyJsTOp. OlIeHNBaTh
KBaJpaTHbIE KOPHU LIEJIBIMU
YUCJIAMH U I€CATUYHBIMU JPO-
OsIMH.

CpaBHMBATh U YIOPSA0OYMBATH
palMoOHaNBHBIE U UPPALUO-
HaJIbHBIC YMCIIa, 3allMCaHHbBIC C
MOMOIIBIO KBaJPaTHBIX KOP-
Hew.

HccnenoBats ypaBHEHHE x2 =
a, HaXOJIUTh TOYHBIE U MPU-
onmxEHHBIE KOpHU Tipu a > 0.
HccnenoBaTh CBOWCTBA KBaJI-
paTHBIX KOpHEH, MPOBOJIS YHC-
JIOBBIE DKCIIEPUMEHTHI C UC-

bu6mmoreka [IOK
https://m.edsoo.ru/7143
54a4

bu6mmoreka [JOK
https://m.edsoo.ru/7f43
6098

bu6mmoreka [IOK
https://m.edsoo.ru/7f43
5648

bu6mmoreka [IOK
https://m.edsoo.ru/7f43
5648

bu6mmoreka [JOK
https://m.edsoo.ru/7f43
5648

bu6nmnoreka [JOK
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22

VYpaBHenue Buaa x>
=a

23

JecsaTuaabie
npuOIMKEeHUS
HUPpALMOHATLHBIX
qucen

24

JecsTuunbie
MPUOJIIKEHUS
UPPaIMOHATILHBIX
qrcen

25

CaoiicTBa
apuQMeTHIECKUX
KBaJIPAaTHBIX KOPHEH

26

CaoiicTBa
apuQMeTHIECKUX
KBaJIPAaTHBIX KOPHEH

27

IIpeoOpazoBanue
YHUCIIOBBIX BhIpaxKe-
HUM, coJlepKalIux
KBaJIpaTHBIC KOPHU

28

[IpeobpaszoBanue
YHCIIOBBIX BBIpaXKe-
HUM, COJIepIKaIUX
KBaJJpaTHbIE KOPHU

29

[TpeoGpa3oBanue
YHUCJIOBBIX BBIpaXKe-
HUM, COIEpKALLUX
KBaJpaTHbIE KOPHU

30

[Ipeo6pa3zoBanue
YHCIIOBBIX BBIpaXKe-
HUM, COJIepIKaIUX
KBaJJpaTHbIE KOPHU

M0JIb30BAHUEM KaJIbKYJIATOpPA
(kommBIOTEPA).

Jloka3pIBaTh CBOMCTBA apu -
METHUYECKHX KBaIPATHBIX KOP-
HEeH; IPUMEHATh UX JUIS Ipe-
00pa30BaHUs BHIPAKCHU.
BoinmonusaTe npeobpazoBanus
BBIPAYKEHHH, COJIEPKAILNX
KBaJIpaTHbIE KOpHU. Beipaxars
MIEPEMEHHBIE U3 TeOMETpUYC-
CKHX U (PU3UYECKUX (POPMYIL.
Boruncnsate 3HaYCHMS BBIpa-
XKEHHH, coepKalux KBaj-
paTHBIC KOPHH, UCTIONB3YS MPU
HE0OXOIMMOCTHU KaJbKYIISTOD .

Hcnonb3oBath B X0/€ peliie-
HUS 33724 dJIeMEHTapHbIC
MIpE/ICTaBJICHMS, CBSI3aHHBIE C
NpUOIMHKEHHBIME 3HAYEHUSMU
BEJIMYUH.

3HaKOMUTBCA C UCTOPUEH pa3-
BHUTHS MaTEMaTUKH

https://m.edsoo.ru/7f43
599a

bu6mmoreka [JOK
https://m.edsoo.ru/7f43
5ed6

Pazgen 3 Yucna u Berunciienusi. CTerens ¢ HeyibiM mokasareieM — 8 yacos KP-1 T1P-0

31 CrerneHs ¢ LETBIM
[oKa3arejieM

32 CBoMCTBA CTEIIEHU C
LEJILIM IMOKA3aTEIIEM

33 CBoMCTBA CTEIIEHU C

OCJIBIM ITOKA3aTCIICM

dopmynupoBaTh ONpeaeIeHue
CTEMNEHH C IeNBIM TTOoKa3aTe-
JIeM.

[IpencraBnsaTh 3anuch O60Ib-
[IMX U MAJIBIX YHCEIl

B CTaHJIAapTHOM BHujae. CpaBHU-
BaTh YMCJIAa ¥ BEJTMYMHBI, 3aITH-
CaHHBIE C MCITOJIb30BAaHHEM

bu6mmorekxa [IOK
https://m.edsoo.ru/7f42
fd38
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34

CBoiicTBa CTENEHH C
LIETBIM [IOKA3aTEIEM

35

CBoiicTBa CTENEHH C
LIEJIBIM IOKa3aTelIEM

36

CBoiicTBa CTEHEHH C
LIEJIBIM IOKa3aTelIEM

37

CranpapTHas 3anuch
yucina. Pazmepsl
00BEKTOB OKpYKa-
rorero Mmupa (ot
DIIEMEHTAPHBIX Ya-
CTHII JI0 KOCMUYe-
CKHUX OOBEKTOB),
JUTUTETTLHOCTD MIPO-
LIECCOB B OKPY’Karo-
IeM MUpe

38

KonTpoabnas pa-
0oTa mo reMam
«KBagpaTHblie KOp-
Hu. CTeneHm»

crenenn 10. Mcrionb3oBaTh
3aIMch YUCell B CTAHIAPTHOM
BHJIC JUTSI BRIPKEHUS pa3Me-
POB OOBEKTOB, JJIUTEITHHOCTH
MPOIIECCOB B OKPYKAIOIIEM
MHUDpE.

®opMynHpOBaATH, 3aITUCHIBAThH
B CUMBOJIMYECKOH (hopme 1
WJUTIOCTPUPOBATH MPUMEpPaAMU
CBOMCTBA CTEIICHU

C ILICJIBIM ITOKA3aTEIICM.
[IpumensTh CBOMCTBA CTENIEHU
U1 IpeoOpa30BaHus BEIpaXKe-
HUM, COEPIKAIIUX CTEIICHHU C
LIEJIBIM ITOKa3aTeieM. BeImoi-
HATbH NE€HCTBUA C YMCIaMH, 3a-
MMACAaHHBIMU B CTaHIAPTHOM
BUJIE (YMHOXEHUE, JICIICHUE,
BO3BE/ICHUE B CTCIICHB)

bu6mmoreka [JOK
https://m.edsoo.ru/7f42
fd38

bu6mmoreka [JOK
https://m.edsoo.ru/7f42
ec80

Paznen 4 YpaBHenus u HepaBeHcTBa. KBagparHeie ypaBHeHus. KBagpaTHslil TpexwieH — 19 va-

coB KP -1 I1P-0
Pacno3naBath KBagpaTHbIE bubnnorexa [JOK
39 | KBagpatHoe YPaBHEHHS. https://m.edsoo.ru/7f43
YpaBHCHHE 3anuceIBaThL (I)OpMYJ'Iy KOpHefI 0382
KBaJIpaTHOT'O YpaBHEHUS; pe-
4 HerosHoe 1aTh KBaJpaTHbIC ypaBHerII-II/I}I
KBATPATHOE — TOJIHbIe M HenonHbie. [po-
ypaBHEHHE BOAMTH MTPOCTEHIINE UCCIIEN0-
q BaHUS KBJIPATHBIX YpaBHE-
A1 €I0JIHOE YT
KBaJIpaTHO® Pemrate ypaBHEHUS, CBOISIIN-
YPABHCHUC €csl K KBaJIpaTHBIM,
i | bubmoreka [IOK
dopmyma KopHeii ¢ moMOmIHIO npeo6pa30vBaHm/1 I
42 KBATPATHOTO Y 3aMEHOM NEPEMEHHOM. https://m.edsoo.ru/7f43
ypaBHEHHs Ha6mronate 1 ananu3upoBaTth | 08e6
CBSI3b MKy KOPHSIMH U KO-
s unreHTaMu KBaPaTHOTO | Bugnmoreka [IOK
dopmyna KOpHEH
43 Py7Ia KOp ypaBHCHUA. POPMYTMPOBATE | 14y //m edsoo.ru/7f43
KBaJpaTHOIo teopemy Buera, a Taxxe 00-
aBHEHUS 0Oa8a
yp paTHYIO - TEOpeMY, MPUMEHSATh
o » 3TH TEOPEMBI JIJISl pELICHUS
44 OpMyJta KOpHEH 3aj7ad4. bu6mmoreka [{OK

KBaApaTHOTI'O
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ypaBHEHUS

45

Teopema Buera

46

Teopema Buera

47

Pemienue ypaBHe-
HUM, CBOJISIINXCSA K
KBaJIpaTHbIM

48

Pemenue ypaBHe-
HUM, CBOISAIINXCS K
KBaJpaTHbIM

49

KBangpaTubiit
TPEXWICH

50

KBanparnsiii
TpEXUIICH

51

Paznoxxenue xBaj-
paTHOTO TpEXUIeHA
Ha MHOXUTCIIN

52

Paznoxxenne xBaj-
paTHOro TpEXUIeHa
Ha MHOKHUTEIIH

53

[Ipocreiimne
JIpOOHO-
panuoHaIbHbIE
YpaBHEHHUS

54

IIpocreiimue
JIpOOHO-
palyoHalbHbIE
YpaBHEHUS

55

Pemenne TeKCcTOBBIX
3327124 C IIOMOIIBIO
KBaJIPaTHBIX YpaB-

Pemrath TEKCTOBBIE 3a1a4UH aJl-
reOpandecKuM CrocoOoM: re-
PEXOAUTH OT CIIOBECHOH (op-
MYJIMPOBKH YCJIOBUS 3a/1a4U K
anredpanveckoil MoJIeIH Mmy-
TEM COCTABJICHUS YPABHECHUS;
pelIaTh COCTaBICHHOE ypaB-
HEHUE; UHTEPIIPETUPOBATH pe-
3yJbTar.

3HAKOMUTBHCS C UCTOPHUEH pa3-
BHUTHS aJITeOpPbI

Pacno3naBarb KBaipaTHbIN
TPEXUJICH, YCTaHABIIMBATh
BO3MOXHOCTb €TI0 Pa3I0KeHUs
Ha MHOXHTeIU. PacknaapiBaTh
Ha MHOXKUTEIN KBaJApaTHBII
TPEXWIECH C HEOTPULATEIbHBIM
JTMCKPUMHUHAHTOM

https://m.edsoo.ru/7f43
0f44

bu6mmoreka [JOK
https://m.edsoo.ru/7f43
0f44

bubmuoreka [JOK
https://m.edsoo.ru/7143
128¢

bu6mmoreka [JOK
https://m.edsoo.ru/7f43
15¢0

bu6mmoreka [IOK
https://m.edsoo.ru/7f43
18¢2

bubmuoreka [JOK
https://m.edsoo.ru/7{43
1a20

bu6mmoreka [IOK
https://m.edsoo.ru/7f43
259¢

bu6mmoreka [JOK
https://m.edsoo.ru/7f43
2736

bu6mmoreka [IOK
https://m.edsoo.ru/7f43
2736

bu6mmoreka [JOK
https://m.edsoo.ru/7f43
1d36
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HEHUH

56

Penrenne TekCTOBBIX
3a/1a4 ¢ IIOMOIIBIO
KBaJIpaTHBIX ypaB-
HEHUN

57

KonTtpoabHasn pa-
0ora 1o reme
"KBaapatHbie
YPABHEHHH.
KBagparubii
TpexujieH'"

Pa3znen 5 YpaBHenus u HepaBeHcTBa. Cuctemsl ypaBHeHui — 13 yacos. KP-0 I1P-0

58

JIuneitHoe ypaBHe-
HUE C IByMs Iepe-
MEHHBIMH, €T0 Ipa-
¢buk, npuMepsl pe-
IIEHUS YpaBHEHUH B
LEJIbIX YUCIIaX

59

JInnelinoe ypaBHe-
HUE C IByMs Ilepe-
MEHHBIMH, €T0 Ipa-
(buK, MpuMepsI pe-
LICHUS1 YPAaBHCHUH B
LIEJIBIX YUCIIaX

60

Jlunelinoe ypaBHe-
HUE C IByMsl Iepe-
MEHHBIMH, €70 Ipa-
¢buK, npuMepsl pe-
LIICHUs] YpaBHEHUH B
LEJBIX YUCIIaX

61

Pemenne cucrem
JIBYX JIMHEWHBIX
YpaBHEHUH C IBYMSI
IIEpEMEHHBIMU

62

Pemienune cucrem
JIBYX JINHEWHBIX
YpPaBHEHUU C IBYMsI
MIEPEMEHHBIMU

63

Pemenne cucrem
JIBYX JIMHEWHBIX
YpaBHEHUH C JIBYMSI
IIEPEMEHHBIMU

64

[Ipumepsl peienus
CHCTEM HEJTMHEHNHBIX
YpPaBHEHUU C JIBYMSI
MepPEMEHHBIMU

Pacno3naBarth JIMHEHHBIE
ypaBHEHUS C ABYMSI TIEpEMEH-
HBIMU.

Crtpouts rpadKu TUHEHHBIX
ypaBHEHUH, B TOM YHCIIE HC-
OJIB3Ys TU(POBBIE PECYPCHI.

Paznuuate nmapannenpHble 1
IepeceKaroImecs MpsiMble 110
UX YPaBHEHUSIM.

Pematsb cucremsl 1Byx
JIMHEWHBIX YPaBHEHUHN C JBYMS
IIEPEMEHHBIMU M1OJCTAHOBKOMN
U CIIOKEHUEM.

Pemate mpocTeiime cuCTeMBI,
B KOTOPBIX OZHO

W3 YPaBHEHUI HE SBIISIETCS
JINHENHBIM.

[IpuBoauTH Tpaduueckyro uH-
TEpIPETALMIO PELIECHUS YpaB-
HEHUS C IBYMSI IEPEMEHHBIMU
U CUCTEM YPaBHEHUH C JBYMs
MePEMEHHBIMU.

Pemrate TekcTOBBIE 331a4M aJ-
re0pandeckumM crocooom

bubmuoreka [JOK
https://m.edsoo.ru/7f42
eela

bu6mmoreka [IOK
https://m.edsoo.ru/7{42
eela

bubmuoreka [JOK
https://m.edsoo.ru/7f42
eela

bu6mmoreka [JOK
https://m.edsoo.ru/7f42
f158

bu6mmoreka [IOK
https://m.edsoo.ru/7{42
£3f6

bu6mmoreka [IOK
https://m.edsoo.ru/7f42
f5a4

bu6mmorexa [IOK
https://m.edsoo.ru/7f42
fef0




30

65

[Ipumepsl penieHus
CHCTEM HEJIMHEHHBIX
YpaBHEHUH C JIBYMSI
NepeMEHHBIMU

66

I'padmueckas un-
TepIpeTanus ypas-
HEHUS C JIBYyMS T1e-
PEMEHHBIMU U CHU-
CTEM JIMHEHHBIX
YpaBHEHUH C JIBYMSI
NepeMEHHBIMHU

67

I'paduueckas un-
TepIpeTanus ypas-
HEHUS C IBYyMS Tie-
PEMEHHBIMU U CHU-
CTEM JIMHEHHBIX
YpaBHEHUH C ABYMsI
NepeMEHHBIMU

68

Pemenue TeKCTOBBIX
3aaa4 ¢ IOMOIIBIO
CHUCTEM ypaBHeHI/Iﬁ

69

Pemenue TekcToBbIX
3a/1a4 ¢ IOMOUIBIO
CUCTEM ypaBHEHUI

70

Pemenne TeKCTOBBIX
3a7a4 C IIOMOIIBIO
CHUCTEM ypaBHEHUI

bubmuoreka [JOK
https://m.edsoo.ru/7143
0076

bu6mmoreka [JOK
https://m.edsoo.ru/7f43
c542

bu6mmoreka [JOK
https://m.edsoo.ru/7f43
c3d0

bubmuoreka [JOK
https://m.edsoo.ru/7{43
28c6

bu6mmoreka [IOK
https://m.edsoo.ru/7f43
2bb6e

bu6mmoreka [JOK
https://m.edsoo.ru/7f42
f75¢

Paznen 6 Ypasuenus u nepaBenctBa. HepaBencrsa — 12 wacos KP - 1 T1P- 0

71

HucnoBble HEpaBEH-
CTBa U UX CBOMCTBA

72

HucnoBble HEpaBEH-
CTBa U UX CBOMCTBAa

73

Hepagenctso ¢
OJIHOU IIEPEMEHHOMI

74

JIuHeiHbIe HEpaBEH-
CTBa C OJTHOM Iepe-
MEHHOM U UX pellie-
HUE

75

JIuHelinble HEpABEH-
CTBa C OJTHOM Iepe-
MEHHOM U UX pellie-
HUE

DopmyJIUpPOBaTh CBOKWCTBA
YUCIIOBBIX HEPABEHCTB, UILIIO-
CTPUPOBATh UX HA KOOPJIMHAT-
HOU IPSIMOM, TOKa3bIBaTh aj-
reOpanyecku.

[IpumensaTs cBoMcTBa HEpa-

BCHCTB B XOJIC PCIICHUA 3a1a4.

Pemars nuHelinble HEpaBeH-
CTBa C OJTHOW NMEPEMEHHOM,
M300paxkaTh pelIeHne Hepa-

BEHCTBA HAa YHCIIOBOU MPSIMOM.

Pemars cucteMnl JIMHENHBIX
HEPaBEHCTB, U300pakaTh pe-
LIEHUE CUCTEMBI HEPABEHCTB
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76

JIuHeitHbIe HEpaBeH-
CTBa C OJIHOU IIepe-
MEHHOM U UX pellie-
HUe

77

CucreMbl JJUHEHHBIX
HEPABEHCTB C OJTHOM
MIEPEMEHHOM U UX
pelieHue

78

CucreMbl TUHEUHBIX
HEPABEHCTB C OJHOM
MEPEMEHHOM U UX
perieHne

79

CHcTeMBbl JJHHEHHBIX
HEPABEHCTB C OJTHOM
MIEPEMEHHOM U UX
peleHue

80

N3o6pakenue pe-
[IEHUS TUHEHHOTO
HEpaBEHCTBA U UX
CHCTEM Ha YHCJIOBOM
IPAMOM

81

N3o6pakenue pe-
[IEHUS THHEHHOTO
HEpaBEHCTBA U UX
CHCTEM Ha YHCJIOBOM
IPAMOM

82

KonTpoabHnas pa-
0oTa no remam
«HepaBencrsa.
Cucrembl
YPaBHEHHI»

Ha YKCIIOBOW MPSIMOi

bu6mmoreka [JOK
https://m.edsoo.ru/7f43
d6dé

bubmuoreka [JOK
https://m.edsoo.ru/7f43
dedo

Paznen 7 ®ynkiuu. OcHoBuble mousTus — S5 wacos KP -0 [TP-0

83

[HonsTne Qpynkunu

83

OO6nacth onpenerne-
HUS U MHOXKECTBO
3HauYeHUN QYHKIHUU

85

CrocoOs! 3amanus
byHKIMI

86

I'padux pynkmmm

87

CgoiicTBa ¢yHKIIHNH,
uX oTOOpa’keHue Ha
rpaguke

Hcnonb30Bath GyHKINOHATb-
HYIO TEPMUHOJIOTHIO U CUMBO-
JUKY.

Boruncnsate 3HaueHust PyHK-
Ui, 3aJaHHbBIX (HOpMYIaMu
(1pu HEOOXOUMOCTH UCTIOIb-
30BaTh KaJIbKYJATOP); COCTaB-
JATH TaOJIUIBI 3HAYSHUH

GyHKIMH.

Ctpouts 1o Toukam rpaduxu
dbyaknmii. OnUCHIBaTH
CBOICTBa (DYHKIIMM HA OCHOBE
e€ rpaduueckoro npeacTaBie-
HUSL.

bu6mmorexa [IOK
https://m.edsoo.ru/7f42
c692

bu6mmoreka [JOK
https://m.edsoo.ru/7f42
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Ucnonb3oBath GyHKIMOHANE- | c840
HYIO0 TEPMUHOJIOTHIO U CUMBO-
JUKY.
HccnenosaTth mpumMepsl rpa-
(UKOB, OTPAKAIOLINX PeaTb-
HBbI€ MTPOLIECCHI U SBJICHUS.
[IpuBOaUTE IPUMEPHI IIPOLIEC-
COB U SIBJICHUH C 3a/1aHHBIMU
CBOWCTBaMH.
Hcnonb30BaTh KOMIBIOTEPHBIE
MPOrpaMMBbI JIJIsl TOCTPOEHUS
rpadgukoB GpyHKIUH U U3y4e-
HUSI UX CBOMCTB
Paznen 8 @ynkuuu. Yucnossie pynkuun — 9 yacos KP-0 I1P-0
Haxomuts ¢ momomisio rpadu- | budmmoreka IIOK
YreHnue u nocTpoe- o
88 HUE TPAdHKOB Ka (YHKIUK 3HAYCHUE OMHON | https://m.edsoo.ru/7f43
pa® M3 PacCCMaTPUBAEMBIX BEIIMYUH | 3,19
byHKUIMMA o €1z
10 3HAYEHUIO JPYTOH.
B HecnoxkHBIX citydasx BbIpa-
[Tpumeps! rpaduxos Iy P bubnuorexa [JOK
. XaTb POPMYJIOii 3aBUCMOCTh
89 | dyHKUMii, oTpaxa- https://m.edsoo.ru/7f43
MEXy BEJIMYNHAMH.
IOLUX peallbHbIe 3484
OnuceiBaTh XapakTep U3MeHe- | ==°=
MIPOLIECCHI .
HUS OJTHOM BEITMIMHBI
DyHKIMH, ONHCHI- B 3aBUCUMOCTH OT U3MEHEHUS
BaloIUe MPAMYIO U JPYTOH.
90 | obparHyro mporop- PacriozHaBath BUJIBI H3ydac-
NHOHAIBHBIC 3aBU- MbIX (yHKIUH. [loka3piBaTh
CHMOCTH, UX rpau- CXEMAaTUYECKH I10JIOKEHNE HA
Kd KOOpPJIUHATHON TJIOCKOCTH
91 rpa)ukoB KWW BUJA: Y =
'unepbona g P 3 pynkn -y
2 x5, y=x",y=Vxy=|x| Hc-
9 Tunep6ona MOJIb30BaTh (DYHKIIMOHATBLHO-
rpadguyecKre mpeacTaBICHHS
93 | I'paduk dpyukumu y IS pEIIEHUs M MCCIIEI0BAHMS
— 2 v
—X ypaBHEHU U CUCTEM ypaBHe-
OyHKIUU Y =X2, y = HHUI.
o4 | XY=V Y=KE
rpaduueckoe perie- [TpumensTh nudpoBsie pecyp-
HUE YpPaBHCHUH 1 CBI JUTS TIOCTPOCHHSI TPaPUKOB
CHCTEM ypaBHEHUM byHKIII
IToBTOpEeHNE OCHOB-
95 HEIX ITOHSITUU U Me-

TOJIOB KypcoB 7 1 8
KJ1accoB, 00001IeHIE
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3HaHui / Beepoc-
cuiicKas npoeepou-
Hasn padboma

Hrorosas KoH-
TpoJibHasA padora /
Bcepoccuiickan
npoeepounasn pavo-
ma

96

Paznen 9 IMoBropenne u 0606meHue — 6 yacoB KP- 2 TTP-0

[ToBTOpEHHE OCHOB-
HBIX TTOHSITHH U Me-
TOJOB KypcoB 7 U 8
KJIacCoB, 00001IeHE
3HAHUMN

97

IToBTOpEHKE OCHOB-
HBIX TIOHATHH U Me-
TOAOB KypcoB 7 1 8
KJIacCOB, 00001IeHE
3HaHUM

98

IToBTOpEHKE OCHOB-
HBIX TIOHATHH U Me-
TOAOB KypcoB 7 1 8
KJIacCOB, 00001IeHE
3HaHUM

99

IToBTOpEHKE OCHOB-
HBIX TIOHATHH U Me-
TOAOB KypcoB 7 1 8
KJ1accoB, 00001IeHIE
3HAHUM

100

IToBTOpEHKE OCHOB-
HBIX TIOHATHH U Me-
TOJOB KypcoB 7 1 8
KJ1accoB, 0000IIeHIE
3HaHUM

101

IToBTOpEHKE OCHOB-
HBIX TIOHATHH U Me-
TOJOB KypcoB 7 1 8
KJ1accoB, 000011eHIE
3HAaHUM

102

Bri6upath, npuMeHsTh, o1e-
HUBATh CIIOCOOBI CPABHEHUS
qucell, BRIYUCIICHUH, peolpa-
30BaHUH BBIPAKEHUM, pellIe-
HUS YPABHEHUU.
OcyiecTBIATh CAMOKOHTPOJIb
BBIIIOJIHSIEMBIX JCHCTBUM U ca-
MOIIPOBEPKY Pe3yJIbTaTa Bbl-
YUCJICHUH, MpeoOpa3oBaHu,
IIOCTPOEHHUM.

Pewate 3amaun u3 peanbHON
KU3HU, IPUMEHATD

bu6mmoreka [IOK
https://m.edsoo.ru/7f43
4bbc

bu6mmoreka [IOK
https://m.edsoo.ru/7f43
43e2

HUTOT'O 102 yaca KP -6 TIP - 0
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TEMATHYECKOE INTAHUPOBAHUE, 9 KJIACC

Tema ypoxka

Ko
-
4yecT
BO
akaje-
MH-
yec-
KHX
4acoB

BI/I,I[BI JCATCIIBHOCTH

DJIEKTPOHHBIE

(undpoBrie)
o0pa3oBaTeNbHbIC PECYPCHI

Pazpen 1 Yucna u Beruncinenus. JlelictBurensHbie yncia — 9 gacos KP-0 I1P-0

ParmonansHbIe YKCIIa,
UppaIMoOHaIbHBIC
yucaa, KOHEYHbBIE U
OCCKOHEUHBIC AeCs-
THYHBIC IpOoOH

MHOKeCTBO JIENCTBH-
TCIBHBIX YHCEI; ICH-
CTBHTEJIbHBIC YHCIIa
Kak 0€CKOHEUHEIC Jie-
CATUYHBIC TpOoOH

B3aumHO 01HO3HAY-
HOE COOTBETCTBHE
MEXIY MHOXXECTBOM
JNENUCTBUTENBHBIX UH-
Cell U MHOYKECTBOM
TOYEK KOOPJIUHATHOU
IPSIMOit

CpaBHeHUe 1eHCTBU-
TEJBHBIX YHCEll,
apudmMeTHuecKue
JNIEUCTBUS C IEUCTBU-
TEJIbHBIMU YHUCIaMHU

[TpubnmxénHOE 3Ha-
YeHHE BEJIINYHHEI,
TOYHOCTb MPUOIIKE-
HISI

OkpyrieHue uncen

OkpyrieHue yucen

[Ipukuaka u orieHKa
pPEe3yJIbTaTOB BBIYMC-
JIEHUH

[Ipukuaka u orieHKa
pPEe3yJIbTaTOB BBIYMC-

Pa3BuBath npencraB-
JICHHUS O YHCJIaX: OT
MHO>KECTBa HaTypallb-
HBIX YUCEN 10 MHOXE-
CTBa JEHCTBUTEIbHBIX
yyrcenn. O3HaKOMUThCS
C BO3MOKHOCTBIO
MIPEICTABICHUS
JIENCTBUTEIHLHOIO
YlclIa KaKk 0€CKOHEU-
HOM JIECATUYHOM APpO-
Ou, MPUMEHATDH J1eCA-
TUYHBIC TPUOTKCHUS
paroHaIbHBIX U UP-
paroHaIbHBIX YUCEIL.

N3o0paxath
JEHCTBUTEIIBHBIE YHC-
J1a TOYKaMH KOOp/H-
HATHOM MPSIMOM.
3anuceIBaTh, CPaBHU-
BaTh U YNOPSAJOYUBATh
JEUCTBUTEILHBIC YHC-
na.

BrimonsaTe, coyerast
YCTHBIC U TUCHhMEHHBIC
npuémebl, apupMeTu-
YyecKHe NEUCTBHUS C
palMoOHaIbHBIMH YHC-
JIaMH; HAaXOIUTh 3Ha-
YeHHS CTEIIeHel C 11e-
JIBIMHU MTOKa3aTeNsIMU U
KOpHEM; BBIYUCIISTh
3HAYEHUS YUCITOBBIX
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JICHUH

BbIpaxkeHuil. [Tomy-
YUTh MPEJICTABIECHUE O
3HAYUMOCTH
JEUCTBUTCIILHBIX UH-
CeJl B MPAKTUYECKOMN
JIEeSATEILHOCTH YEJIOBE-
Ka.

AHann3upoBarth U Jie-
JaTh BBIBOJBI O TOYHO-
CTH NIPUOIMKESHUS
NEUCTBUTEILHOTO
qHCiIa PU PEUICHUN
3ajau.

OkpyrisiTh
JIeMCTBUTEINIbHBIE YHC-
J1a, BBIMOJIHATH MPH-
KUJIKY pe3yibTaTa Bbl-
YUCJICHUH, OLEHKY
3HA4YEeHUH MCIIOBBIX
BbIpaXXeHU. 3HaKO-
MUTbBCS C UICTOpUEH
pa3BUTHSI MAaTEMAaTUKU

Paznen 2 ®ynkuun -16 yacos KP-1 I1P-0

10

CBoiicTBa YETHOCTHU U
HEYETHOCTH (PYHKITHIA

11

I'paduxu GyHKIMii: y
=kx, y=kx + b,

y=k/x, y=x3, ¥ = ‘.ﬁ,
y=[x]

12

I'paduxu GyHKIMii: y
=kx, y=kx + b,

y=k/x, y=x3, ¥ = \-"E,
y=[x|

13

I'paduxu ynkumii: y
=kx,y=kx + b,

y=k/x, y=x*, ¥ = v"i,
y=[x]

14

I'paduku pynkuuit: y
=kx, y=kx + b,

y=k/x, y=x3, ¥ = ‘.ﬁ,
y=[|

15

['paduku pyHKIUHI: Y
=kx,y=kx + b,

y=k/x, y=x3, ¥ = 'ﬁ,
y=[x]

Pacnio3znaBaTth BUAEI
M3y4aeMbIX (DYHKIIHUIA;
WJUTIOCTPUPOBATH CXe-
MAaTHYECKH, OOBSICHITH
pacroJioKeHue Ha KO-
OpPJIMHATHOM TJIIOCKO-
CTH rpauKoB

byHkuiiBuaa:y = kx,

k
y=kx+b,y= ,
X

y=x2, y=x>,y=1x,

y =| x | B 3aBuCHMOCTH
OT 3HaueHui Ko3pPu-
[IUEHTOB; ONUCHIBATh
ux cBoucTBa. Pacro-
3HaBaTh KBa/IpaTuy-
HYI0 (QYHKIIHIO IO
dbopmyne. [IpuBoauTh
PUMEPHI KBaIpaTHy-
HBIX 3aBUCUMOCTEH U3
peasibHOM KU3HH, PU-
3UKH, TEOMETPHH.

bubmuortex [JOK
https://m.edsoo.ru/7f43bf
66

bu6mmoreka [IOK
https://m.edsoo.ru/7f43c5
42

bu6mmoteka [IOK
https://m.edsoo.ru/7f43c5
42

bu6nuoreka [IOK
https://m.edsoo.ru/7f43c3
do

but6mmoreka [IOK
https://m.edsoo.ru/7f43c3
do
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16

I'paduku byakmmii: y
=kx, y=kx + b,

y=k/x, y=x3, ¥ = ‘.ﬁ,
y=[|

17

KBanparuunas ¢pyHk-
s, e€ rpaduk u
CBOMCTBA

18

Kanparuunas ¢pyHk-
s, e€ rpaduk u
CBOMCTBA

19

KBanparuunas ¢pyHk-
s, e€ rpaduk u
CBOMCTBA

20

[Tapa6ona, koopauHa-
ThI BEPIIUHBI Tapado-
JIBI, OCb CUMMETPUU
napaboJIbI

21

[TapaGona, koopanHa-
Thl BEpIIMHBI Tapado-
JBI, OCb CHMMETPHHU
napaboJIbI

22

[TapaGona, koopanHa-
Thl BEpIIMHBI Tapado-
JBI, OCb CHMMETPHHU
napaboJIbl

23

[Tapa6ona, koopauHa-
ThI BEPIIUHBI MTapalo-
JIBbI, OCh CHMMETPHH
napaboJIbl

24

[Tapa6omna, koopuHa-
ThI BEpIIMHBI Tapado-
Jbl, OCb CHMMETPHH
napaboJIbl

25

KonTposbHas pado-
Ta 1o teme " PyHK-
III/II/I"

BrisiBiare 1 00001maTs
ocobeHHOCTH rpaduka

KBaJIpaTUYHOMN PyHK-

LII/II/Iy=aX2+bX+C.

CtpouTts 1 U300pa-
JKaTh CXEMaTUYECKHU
rpaduku KBaapaTHy-
HBIX (YHKIUH, 3a/1aH-
HBIX (opMyliamMu BUIA
y=aX2, y=ax2 +q,
y=a(x+p)>,

y=aX2 +bx+c. Ananu-
3UpPOBATh U MPUMEHSATH
CBOMCTBA U3yYEHHBIX
byHKIUH 1715 UX 1o-
CTPOCHHUSI, B TOM YHCIIC
C TOMOIIBIO 1T PO-
BBIX PECYPCOB

bu6nmoreka [IOK
https://m.edsoo.ru/7f43c9
b6

bu6nmoreka [IOK
https://m.edsoo.ru/7f43c9
b6

Pa3znen 2 YpaBHeHNs 1 HEpAaBEHCTBA. Y paBHEHUS C OJHOU IepeMeHHOoM -14 wacos KP-1
I1P-0

JIunelinoe ypaBHe-
Hue. Pemenue ypas-

26 .
HEHUM, CBOAAIIMXCS K
JIMHEHHBIM
JIunelinoe ypaBHe-

b7 | HHE. Pemenne ypas-

HEHHUM, CBOISIIMNXCS K
JIMHEUHBIM

OcBauBarh, 3aIIOMH-
HaTh U IPUMEHSATH
rpaguvYecKrue MeTO bl
P PEILLIEHNUN ypaBHe-
HUW, HEPABEHCTB U UX
CHUCTEM.

Pacmro3naBars 1ennsie u

but6mmoreka [IOK
https://m.edsoo.ru/7f43d0
b4

bu6nuoreka [IOK
https://m.edsoo.ru/7f43d0
b4
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28

KBanpaTHoe ypaBHe-
Hue. Pemenue ypas-
HEHUM, CBOAAIIMXCS K
KBaApPaTHbBIM

29

KBagparnoe ypasHe-
Hue. Pemenue ypas-
HEHHUM, CBOISIIMXCS K
KBaJPaTHBIM

30

bukBagpaTtHbie
ypaBHEHUS

31

bukBanparHbie
YPaBHEHHUS

32

[Ipumepsl perieHus
YPaBHEHUU TPETbEN U
YeTBEPTOM cTeneHen
pa3io’KeHueM Ha
MHOHUTEJIH

33

[Ipumeps! perienus
YpaBHEHUH TPETbEU U
YeTBEPTOM cTeneHen
pa3ioKeHUuEM Ha
MHOHUTEJIH

34

Pemenne npoGHoO-
paIMOHAITLHBIX
YpaBHEHUN

35

Pemenne npoGHoO-
paIMOHAITLHBIX
ypaBHEHUU

36

Penienune TekcTOBBIX
3az1a4 anredpanye-
CKUM METOJIOM

37

Penienune TekcTOBBIX
3as1a4 anredpanye-
CKUM METOJIOM

38

Pemenne TekcTOBBIX
3a/1au anredpaunye-
CKHUM METOJIOM

39

KonTposbnas pado-
Ta Mo TeMe «YpaB-
HEHMS C OHOI Ie-
peMeHHOi»

JIpOOHBIE YpaBHEHUS.

Pewate nuHelHbIe U
KBaJIpaTHBIC YpaBHE-
HUSl, ypaBHEHHUs], CBO-
JSIIAecs K HUM, TIpo-
creime ApoOoHo- pa-
[IMOHAIILHBIC YpaBHE-
HUSL.

[Ipennarate BO3MOX-
HBIE CIIOCOOBI pellie-
HUS TEKCTOBBIX 33/1a4,
00CyX/1aTh UX U pe-
11aTh TEKCTOBBIE 3a]1a-
YU pa3HbIMU crioco0a-
MU.

3HAKOMMTHCS € UCTO-
puel pa3BUTHs MaTe-
MaTHKU

bu6nmoreka [IOK
https://m.edsoo.ru/7f43d2
3a

bubnuorexa [JOK
https://m.edsoo.ru/7f43d5
Sa

Pa3nen 4 YpaBHeHUsI 1 HEpPABEHCTBA.

Cucremsl ypaBHenuil — 14 yacos KP-1 I1P- 0

ypaBHCHI/IC C IBYMs

40 | mepeMEHHBIMHU | €TO
rpadux
41 | YpaBHEHHE C IBYMS

MNEPEMCHHBIMHU U €TO

OcBauBatb u ipuMe-
HATHb IPUEMBI pellie-
HUsS CUCTEMBI JABYX
JIMHENHBIX YPAaBHEHUN
C ABYMsI IIEPEMEHHBI-

bu6nuoreka [IOK
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rpadguk

42

Cucrema 1ByX Ju-
HEWHBIX YpaBHEHUI C
JBYMSI IEPEMEHHBIMU
U €€ penieHne

43

Cucrema JIByX Ju-
HEHHBIX YPaBHEHUH C
JIBYMsI IEPEMEHHBIMU
U €€ pelICHUE

44

Cucrema 1ByX Ju-
HEWHBIX YpaBHEHUI C
JIBYMSI IEPEMEHHBIMU
U €€ pernieHne

45

Cucrema 1ByX JIu-
HEWHBIX YPaBHEHUH C
JBYMsI IEpEMEHHBIMU
U €€ penieHue

46

Pemenne cucrem
JBYX YpaBHEHUM, O11-
HO U3 KOTOPBIX JIU-
HEWHoe, a Ipyroe —
BTOPOM CTENECHU

47

Pemenue cucrem
JBYX YpaBHEHUM, O11-
HO U3 KOTOPBIX JIH-
HEHHOe, a Ipyroe —
BTOPOM CTENEHU

48

Pemenne cucrem
JIBYX YPaBHEHHM, OJI-
HO U3 KOTOPBIX JIH-
HEHHOoe, a Ipyroe —
BTOPOM CTENECHU

49

Pemenne cucrem
JIBYX YPaBHEHHM, OJI-
HO U3 KOTOPBIX JIH-
HEWHOE, a Ipyroe —
BTOPOM CTENEHU

50

I'padmueckas unTep-
IpeTanus CUCTEMBI
YpaBHEHUH C JIBYMSI
NIEPEMEHHBIMU

51

Permenue TeKCTOBBIX
3a/ay anredpande-
CKHM CIIOCOO0OM

52

Pemenne TekcTOBBIX
3a/1au anredpanye-

MU U CUCTEMBI IBYX
YpaBHEHUH, B KOTOPBIX
OJIHO YpaBHEHHUE HE
SIBJISICTCS JINHEHHBIM.

Hcnonb30Bathk GyHK-
LIUOHAJILHO-
rpaduveckue npea-
CTaBJICHUS [UIs pellie-
HUS U UCCIIEI0BAaHUS
YpPaBHEHUI U CUCTEM.
AHanM3upoBaTh TEK-
CTBI 33]1a4, pelaTh UX
areOpanyeckuM CIo-
coOOM: MepPeXoIUTh OT
CJIOBECHOH (popmyiu-
POBKH YCJIOBHUSI 3a/1a4l
K areOpanyeckoi Mo-
JIENIA TIYTEM COCTaBJIE-
HUS CUCTEMBI ypaBHE-
HUW; peraTb COCTaB-
JICHHYIO CUCTEMY
YPaBHEHUW; HHTEP-
IIPETUPOBATh PE3YJIb-
TaT.

3HAKOMMTHCS € UCTO-
puel pa3BUTHs MaTe-
MaTHKU

https://m.edsoo.ru/7f43ad
Sa

bu6nmoreka [IOK
https://m.edsoo.ru/7f43af0
8

bu6nuoreka [IOK
https://m.edsoo.ru/7f43af0
8

bu6nmoreka [IOK
https://m.edsoo.ru/7f43af0
8

bu6mmoteka [IOK
https://m.edsoo.ru/7f43b0
98

bu6mmoreka [IOK
https://m.edsoo.ru/7f43b2
le

bu6nuoreka [IOK
https://m.edsoo.ru/7f43b5
a2
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CKHM CIIOCOOOM

53

KonTpoabsHnas pado-
Ta no teme «Cucre-
Mbl YPaBHEHHI»

bu6nuoreka [IOK
https://m.edsoo.ru/7f43b0
98

Paznen 5 YpaBHeHus 1 HEPABEHCTBA.

Hepagenctna -16 yacos KP -1 [TP-0

54

UucnoBbie HEpaBEH-
CTBa U UX CBOMCTBa

55

UucnoBbie HEpaBEH-
CTBa U UX CBOMCTBaA

56

JIuHeitHble HEpaBeH-
CTBa C OJIHOM Iepe-
MEHHOM U UX pellie-
HUE

57

JInHelinble HEpaBEH-
CTBa C OJHOM nepe-
MEHHOM U UX pellie-
HUE

58

Jluneiinble HEpaBeH-
CTBa C OJIHOM Iepe-
MEHHOM U uX pellie-
HUE

59

CHcTeMbl JTHHEHHBIX
HEPABEHCTB C OJTHOM
MEPEMEHHOMN U UX
pelnieHue

60

Cucrembl TUHEHHBIX
HEPABEHCTB C OJHOMN
IIEPEMEHHOMN U UX
pemenue

61

CHcTeMBbl JTUHEHHBIX
HEPABEHCTB C OJTHOM
MIEPEMEHHOMN U UX
pelieHue

62

KBanpatHsie Hepa-
BEHCTBA U UX pelle-
HUE

63

KBanparusie Hepa-
BEHCTBA M UX pelle-
HUE

64

Ksanparusie Hepa-
BEHCTBA M UX pelle-
HUE

65

KBaapartHble HEpa-

YuraTh, 3aIIMCHIBATD,
MOHUMAaTh, UHTEPIIpE-
TUPOBATh HEPABEH-
CTBa; HCIIOJIb30BaTh
CHUMBOJIUKY U T€PMHU-
HOJIOTHIO. BINONHATE
1peoOpa3oBaHus He-
PaBEHCTB, UCIOJIb30-
BaTh JIJIsl IpeoOpas3o-
BaHUS CBOMCTBA YHC-
JIOBBIX HEPABEHCTB.
Pacno3naBath
JIMHEHBIE U KBaJpaT-
HblE HepaBeHCTBa. Pe-
aTh JMHEHBIE HEPa-
BCHCTBA, CUCTEMBbI
JIMHEMHBIX HEpa-
BCHCTB, CUCTEMEI He-
PaBEHCTB, BKJIIOYAKO-
IIMX KBaJpaTHOE He-
PaBEHCTBO, U peuiaTh
uX; 00CyX/1aTh MOIy-
YEHHBIE PEUICHUS.

N300paxkaTh pereHue
HEPaBEHCTBA U CHUCTE-
MBI HEPaBEHCTB Ha

YU CIIOBOU MPSAMOU,
3alACHIBaTh PEIICHNE
C IOMOIIBIO CUMBO-
JI0B.

Pemate kBagpaTHbIe
HEPABEHCTBA, UCIIOJIb-
3ys rpaduyeckue
IIPEJICTaBICHHUS.

OcBauBatb u ipuMe-
HATHh HEPABEHCTBA MPH
PELICHUH PA3IUYHbIX
3a/1a4, B TOM 4UCJE
[IPAaKTUKO- OPUECHTH-
POBaHHBIX

bu6nmoreka [IOK
https://m.edsoo.ru/7f4396
cb

bu6nmoreka [IOK
https://m.edsoo.ru/7f4398
42

bu6nuoreka [IOK
https://m.edsoo.ru/7f4399
b4

bubmuorexa [JOK
https://m.edsoo.ru/7f439¢
b4

bubmnoreka IIOK
https://m.edsoo.ru/7f43a0
3a

bubnuorexa [JOK
https://m.edsoo.ru/7f43al
ac

bu6mmoteka [IOK
https://m.edsoo.ru/7f43a3
le

bu6nuoreka [IOK
https://m.edsoo.ru/7f43a5
26
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BCHCTBA U UX PCIIC-
HUC

66

KBanparusie Hepa-
BEHCTBA U UX pelle-
HHUC

67

I'paduueckas uaTEp-

npeTainus HEpaBEeHCTB
U CHCTEM HEPABCHCTB
C IByMsI IIepEeMEHHbI-

MU

68

I'paduueckas uaTEp-

npeTarus HEpaBEHCTB
U CHCTEM HEPABCHCTB
C IByMsI IIepEeMEHHbI-

MU

69

KonTposbHnas pado-
Ta mo teme «Hepa-
BEHCTBa»

bubnuorexa [JOK
https://m.edsoo.ru/7f43ab
84

Pasxen 6 Hucnossie nocinenoBareibHOCTH — 15 wacos KP-1 T1P

70

TlousaTue unciaoBon
[10CJIENOBATEIBHOCTHA

71

3ajaHue Mmociie0Ba-
TEJILHOCTH PEKyp-
peHTHOI hopMymon u
dbopMy1oii n-ro uneHa

72

Apudmernueckas u
reoMeTpuIecKas
porpeccuu

73

Apudmernueckas u
reoMeTpuIecKas
porpeccuu

74

@opMmysl N-ro wieHa
apudMeTHIeCcKon 1
TEOMETPUUYECKOM Mpo-
IPECCHI, CYMMBI TIEp-
BBIX N WICHOB

75

®opMyIbl N-Io YieHa
apudMeTHIECKOn 1
TEOMETPUUECKOH Mpo-
TPECCHI, CYMMBI TIEp-
BBIX N WICHOB

76

®opMynbl N-TO YieHa
apudMeTHIeCKOn 1
r€OMETPUUYECKOU MPOo-

OcBauBaTh U IPUMeE-
HSITh UHAEKCHBIE 000-
3HAYCHUS, CTPOUTH
peUeBbIe BBICKA3bIBa-
HHSI C UCIIOJIb30BaHU-
€M TepMHUHOJIOTHH,
CBSI3aHHOMH C OHATHEM
MTOCIE0BATEILHOCTH.

AHanu3upoBats hop-
MYyJTy N-TO YICHA I0-
CJIeIOBaTEeNIbHOCTH

WIH PEKYPPEHTHYIO
dopmyiy

1 BBIYHCIIATH YICHBI
MOCJIEI0BATEIbHOCTEM,
3aJIaHHBIX STHMH
bopmynamu.
YcTaHaBIuBaTh 3aKO0-
HOMEPHOCTH B MOCTPO-
CHUH TTOCIIeIOBATEITb-
HOCTH, €CJI BBITIHCA-
HBI TIEPBBIE HECKOIBKO
€€ YJICHOB.
Pacnio3znaBats apud-
METHUYECKYIO U T'e0-
METPUYECKYIO TTPO-
TPECCUU TPHU Pa3HBIX

bubnnoreka IIOK
https://m.edsoo.ru/7f43e6
cb

bubmuorexa [JOK
https://m.edsoo.ru/7f43eb
da

bu6mmoreka [IOK
https://m.edsoo.ru/7f43ed
Te

bubmmoreka [IOK
https://m.edsoo.ru/7f43{3
b4

bu6nuoreka [IOK
https://m.edsoo.ru/7f43f5
8a

bu6nuoreka [IOK
https://m.edsoo.ru/7f43ef2
C

but6mmoreka [IOK
https://m.edsoo.ru/7f43{0c
6
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TPECCUiA, CYMMBI TIep-
BBIX N YJICHOB

crioco0ax 3aaHusl.

DopMyIIbl N-TO YICHA
apudMeTHIECKON 1

Permate 3aga4u ¢ uc-
MOJIb30BaHUEM (op-

bu6nuoreka [IOK
https://m.edsoo.ru/7f43f{7
2e

bu6nuoreka [IOK
https://m.edsoo.ru/7f43f8a
0

bu6nuoreka [IOK
https://m.edsoo.ru/7f43fe0
e

bubmmoreka [IOK
https://m.edsoo.ru/7f4401
a6

77 | reOMETPUYECKOI TIPO- MYJID-TO HIeHa apug-
rpeccii, CyMMBI Tep- METHUYECKON U TeOMET-
BBIX N YICHOB pUYIECKOU IIPOrpeccuy,
@opMyIbl N-ro 4ieHa CYMMBI TICPBBIX Tt F1e-
apudmMeTuyecKoil u HOB.

78 | reoMeTpUUECKOI TIPO- M300paxars S1eHkl
IPECCHIA, CYMMBI TIEp- M0CJIEI0BATEIbHOCTH
BBIX 11 TICHOB TOUKaMH Ha KOOPAH-

HATHOM TIJIOCKOCTH.
N3o0paxenue 4ieHoOB
apH(bMeTquCKOUH 1 PaccmarpuBars npu-

79 | TEOMETPHHECKOI 11po- MepbI IIPOIIECCOB 1
Tpecclit TOTKaMu Ha SABJICHUM U3 PEAIbHON
KOOPJMHATHOH TUIOC- H3HH, WILTIOCTPHPY-
KocTH IOII[UE H3MCHCHHE
H300paxeHne 4ieHoB B apH(METHIECKOIL
apI/I(l)MCTI/I‘-IeCKOI\/Jl u [IPOTPECCHUH, B I'eO-

30 FeOMeT?quCKOﬁ npo- METPHYECKOH Hpo-
rpeccuil ToukaMu Ha rpeccuu; u300paxxarb
KOOPJMHATHOM TLIIOC- COOTBETCTBYIOIIHE 3a-
KOCTH BHUCUMOCTH rpaduye-
JInHeHbIN 1 CKHU.

81 | skcroHeHUMANBHBIH Pemars 3a1a4u, cBs-
poct 3aHHBIE C YHCIOBBIMU

MOCJIEIOBATEIBHOCTS-

82 | CnoXKHBIE IPOLIEHTHI MH, B TOM HHCIIC 3a/1a-

YU U3 peaTbHON KU3HU
C UCTOJIh30BaHHEM
U (POBBIX TEXHOJIO-
83 CroxHbI€ TIPOIICHTHI Ui (3JIEKTPOHHBIX
TabnuL, rpaduIecKoro
KaJIbKYJIATOpA U T.IL.).
Pemarts 3agaun Ha
CJIOHBIE TIPOIIEHTHI, B
KoHTpoasnas pado- TOM HHCIIe 3a1a4H 13
g4 | Tamo Teme «Hncio- peanbHOH npakTHKH (¢
BBl IT0CIEI0BA- HCIIOJIb30BaHUEM
TEJILHOCTH KaJbKyIATOPA).

3HAKOMHUTHCSA C UCTO-
puel pa3BUTHS MaTe-
MATHKHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f4404
f8

Paznen 7 [ToBTopenue, 060011eHuE, C

HCTeMaTH3alus 3HaHUH —

18 yacoB KP -1 I1P-0

85

[ToBTOpenue, 06006-
[IEHUE U CUCTEMATHU-
3a1isl 3HaHui. 3a-

OnepupoBaTh NOHSITH-
SIMH: MHOKECTBO,
MOJAMHO’KECTBO, OTle-
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IACh, CPABHEHHUE,
JEUCTBUS C JCii-
CTBUTECIBHBIMH YHC-
JIaMH, YUCIJIOBAsI
npsmas

86

[ToBTOpenue, 0600-
IICHUE U CUCTEMAaTH-
3alUs 3HAHUK.
IIpoueHTsl,
OTHOILLIEHHS,
MIPOTIOPITUHU

87

[ToBTOpEHHE, 0600-
[IEHUE U CUCTEeMAaTHU-
3a1isl 3HAHUH.
Oxpyrnenue,
npuOIMKEHueE,
OLICHKA

88

[ToBTOpEHHE, 0000-
IICHUE ¥ CUCTEMAaTH-
3a1us 3HaHui. Pe-
IICHHUE TEKCTOBBIX
3a/a4 apupMeTue-
CKHMM CII0COOOM

89

[ToBTOpEHHE, 0000-
[ICHUE U CUCTEMATH-
3anus 3HaHuil. Pe-
IICHUE TEKCTOBBIX
3aja4 apudpmMernye-
CKHUM CIIOCOOOM

90

[ToBTOpEHnue, 0606-
II[EHUE ¥ CUCTEMAaTH-
3amus 3HaHuH. Pe-
IICHHUE TEKCTOBBIX
3a/a4 apupmMeTnye-
CKHM CIIOCOOOM

91

[ToBTOpenue, 0606-

IICHUE U CUCTEMaTH
3auus 3HaHui. llpe-
oOpa3oBaHue anred-
panvecKux BbIpaKe-
HUU, JOMYCTUMBIE
3HAYCHUS

paruu HaJ MHOXe-
CTBaMU; UCTOJIh30BATh
rpadudeckoe npe-
CTaBJICHUE MHOXKECTB
JUTSL OTUCAHUSI pealib-
HBIX TIPOIIECCOB U 5IB-
JICHUM, IPU PEIICHUN
3a/1a4 U3 APyrux
y4eOHBIX TPEIMETOB.

AKTyanu3upoBaTh
TEPMHHOJIOTHIO U OC-
HOBHBIC JICHCTBHUS,
CBSI3aHHBIC C YHUCIIAMHU:
HaTypaJbHOE YUCJIO,
MPOCTOE U COCTABHOE
4yHrclia, 1eJIMMOCTh
HaTypaJbHBIX.

uceJ, NpU3HaKku J1eIu-
MOCTH, LIEJIOE YHCIIO,
MOJyJIb YHCIIa, OOBIK-
HOBEHHAs U I€CATHY-
Hasi 1poOu, CTaHIapT-
HBIA BHUJI YHCIIA,
apupMeTHUIECKHUI
KBaJPaTHBIN KOPEHB.
BolnonHaTh AeiicTBus,
CpaBHMBATh U yNoOpsi-
JI0OUMBaTh 4YHCIIA,
MIPEJICTaBIISITh YUCIIA
Ha KOOPJMHATHOU
MIPSIMOM, OKPYIJIATH
YKCJIa; BBIOIHSITD
MPUKUJAKY U OLIEHKY
pe3yJipTaTa BeIYMCIIE-
HHU.

Pemats TekcTOBBIC
3a1auu apudmeTrye-
CKHM criocoooM. Pe-
aTh IPAKTUYECKUE
3a/1auu, CoJIeprKaIne
MPOLICHTHI, J0JH, Ya-
CTH, BBIPKAIOIIINE
3aBUCHUMOCTH: CKO-
pOCTb — BpeMs — pac-
CTOSIHHE, IIcHA — KOJIHU-
YeCTBO — CTOMMOCTb,

bubmuorexa [JOK
https://m.edsoo.ru/7f443b
12

bu6mmoteka [IOK
https://m.edsoo.ru/7f443¢c
d4

bu6mmoteka [IOK
https://m.edsoo.ru/7f443fe
a

bu6nuoreka [IOK
https://m.edsoo.ru/7f4441
ca
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92

[ToBTOpenue, 0600-
IICHHE ¥ CUCTEMATH

3auus 3Hanui. pe-
obOpaszoBaHue ajreo-
pPanveCKUX BhIpaKe-
HUM, IONTYCTUMBIEC
3HAYECHUS

93

[ToBTOpEHmE, 0600-
HICHUE U CUCTEMAaTH
3anud 3HaHuil. [Ipe-
obOpa3zoBaHue ayreo-

panvyeCcKux BbIpaxe-
HUM, TIOITYCTUMBIE
3HAYCHUS

94

[ToBTOpEHHE, 0000-
IIEHUE U CUCTEMATHU-
3auus 3Hanuil. [pe-
obOpasoBanue ajireo-
panyecKuXx BhIpaXKke-
HUU, JOITYCTUMBIE
3HaUCHUs

95

[ToBTOpenue, 0600-
HICHUE U CUCTEMATH-
3a1usl 3HAHWUM.
DyHKIHHU: IOCTPOE-
HHE, CBOWCTBA U3Y-
YEeHHBIX (PYHKLIUH

96

[ToBTOpEHnue, 0606-
LIICHUE U CUCTEMATHU-
3a1usl 3HAHUM.
DyHKIHHU: IOCTPOE-
HUE, CBOMCTBA U3Y-
YEHHBIX (PYHKIIMH

97

[ToBTOpenue, 0606-
LIICHUE U CUCTEMATHU-
3a1usl 3HAHWUM.
DyHKIHN: TOCTPOE-
HUE, CBOICTBA U3Y-
YEHHBIX (PYHKIIHHA

98

[ToBTOpenue, 0600-
IIEHHE U CUCTEeMAaTH-
3alis 3HAaHUU.

00BbEM paboTHI — Bpe-
Ms1 — IPOU3BOIUTENb-
HOCTh TpyZa. Pa3zou-
paTh peaybHbIE K13~
HEHHbIE CUTYaIUH,
(dbopmynHupoBaTh UX Ha
A3bIKE MAaTEMaTHKH,
HaXOJUTh pPELICHNUE,
IpUMEHSS MaTeMaTu-
YECKUH arapar, uH-
TepIPETUPOBATh pe-
3y/lbTaT

OnepupoBarh NOHATH-
SIMU: CTETIEHb C IeJTBIM
nokasaresuem, apud-
METHYECKHI KBaapaT-
HBI KOpPEHb, MHOTO-
qJieH, anreOpanyeckast
JIpoOb, TOXKIECTBO.
BBIONHATE OCHOBHEIE
JeHCTBUSA: BBINOJIHATh
pacuértel o popmy-
JaM, IpeoOpa30BbIBATh
1esbie, JpoOHO- paru-
OHAJIbHBIC BBIPAXKECHUS
U BBIPAXKEHHS C KOP-
HSIMH, PEaIH30BbIBATh
pa3oXKeHrue MHOTO-
YJIeHa HA MHOXKUTEJIH,
B TOM YHUCJIE C UCTIOJb-
30BaHHeM (opMyII
Pa3HOCTH KBA/IPaTOB H
KBaJ[paTa CyMMBbI U
Pa3HOCTH; HAXOHUTh
JIOMTyCTUMBIE 3HAUCHUS
MEPEMEHHBIX IS
JIpOOHO- paloHAallb-
HBIX BBIPAXXEHUH, KOP-
HEW.

MopnenupoBaTts ¢ 1o-
MoIIbI0 Gopmy pe-
QIBHBIC TIPOIIECCHI U
SIBIICHUS

OnepupoBaTh MOHATH-
amu: QyHKUuUA, TpaduK

byHKIMY, HYTU QYHK-
ITUH, TPOMEKYTKH

bu6nuoreka [IOK
https://m.edsoo.ru/7f4443
64

bu6nmoreka [IOK
https://m.edsoo.ru/7f4446
2

bubmnoreka IIOK
https://m.edsoo.ru/7f444a
94

bubnnoreka IIOK
https://m.edsoo.ru/7f444c
56

bu6nuoreka [IOK
https://m.edsoo.ru/7f444f
ﬂ

bu6nuoreka [IOK
https://m.edsoo.ru/7f4451
6a

bu6nuoreka [IOK
https://m.edsoo.ru/7f4452
eb
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DyHKIHHU: IOCTPOE-
HHUE, CBOMCTBA U3Y-
YEHHBIX (YHKIUH

99

Hrorosas
KOHTpOJIbHAsA paboTa

100

[ToBTOpEHmE, 0600-
HICHUE U CUCTeMaTH-
3auus 3HaHui. ['pa-
¢dugeckoe pemeHne
YpPaBHEHUH U UX CHU-
cTeM

101

O06o0061IEHNE U
CUCTCMaTu3aluusa
3HAaHUHN

102

O06o0061IEHNE U
CUCTCMaTHu3aluusa
3HAHUH

3HAKOIIOCTOSIHCTBA,
MIPOMEKYTKH BO3pac-
TaHUs, YObIBAHHUS,
HauOoJIbIIIEE U
HanMeHbIIIEee 3HaYEHUS

byHKIMN.

AHanu3upoBark, CpaB-
HUBaTh, 00CYX/1aTh
CBOIiCTBa (YHKIUH,
CTPOUTH UX TPAPUKH.
OnepupoBarh MOHATH-
SMU: TIpsIMasi IPOIIOp-
MOHAJILHOCTb, 00paT-
Hasi MPOTTOPIIUOHAb-
HOCTb, JIMHEHHAas
(GyHKIMS, KBaApaTU-
Hast GyHKIMS, mapabo-
na, runep6ona. Mc-
MOJIb30BaTh TpauKu
JUTSL OTIPENICIICHUS
CBOIICTB, MTPOLIECCOB U
3aBUCUMOCTEH, IS
peleHus 3aaa4 us3
JIPYTUX y4eOHbIX
MPEIMETOB U peallb-
HOM >KW3HU, MOJICITH -
pPOBaTh C NOMOIIBIO
rpauKoB peanbHbIE
IPOLIECCHI U SIBJICHUS.
Bripaxxats ¢popmyna-
MU 3aBUCUMOCTHU MEX-
Ny BEIIMYMHAMHU

bu6nuoreka [IOK
https://m.edsoo.ru/7f4455
16

HUTOI'O — 102 gaca KP- 6 TTP-0
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MPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHUS OCHOBHOM
OBPA30OBATEJIbHON ITPOI'PAMMBI

7 KJIACC

Koa npoBepsiemoro
pe3yjabTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

1

Yucna v BEIUMCIICHUS

1.1

BbImonHATh, coyeras yCTHbIE M MUCbMEHHBIE MPUEMBI, apupMeTH-

YECKUC ,Z[CI>'ICTBI/I$I C pallMOHAJIbBHBIMHA YHCJIaMHU

1.2

HaxoauThe 3HaueHMs YHCIIOBBIX BBIPAXKEHUH, NPUMEHATh Pa3HOOO-
pasHble crocoObl U NPUEMBI BBIUMCICHUS 3HAYEHUN JPOOHBIX BbI-

pa)KeHHﬁ, CoACpIKAINX OOBIKHOBEHHEBIE U JCCATUYHBIC I[pO6I/I

1.3

[TepexoauTh OT OJTHOWM (OPMBI 3aITUCH YHCET K qpyroi (mpeobdpa3zo-
BBIBATh JICCATUYHYIO JPOOb B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B

JECATUIHYIO, B YACTHOCTH, B OECKOHEUHYIO JECSITUYHYIO IPOOB)

1.4

CpaBHI/IBaTB " YIIopsAA04YUBaTh PAllMOHAJIBHBIC YHUCIIa

1.5

OxpyrisTh yucia

1.6

BBINONMHATE IPUKKIKY U OLEHKY PE3YJIbTATa BBIYUCICHUN, OLEHKY
3HAYEHUH YHCIIOBBIX BBIPA)KEHUN. BBINOIHATH AEHCTBUA CO CTElle-

HAMHU C HATypaJIbHBIMHU IIOKAa3aTCIIsIMU

1.7

HpI/IMeHHTB MNPU3HAKNU JCJIMMOCTHU, PA3JTOKCHUC HA MHOXUTCIN

HaTypAJIbHBIX YHACEI

1.8

Pemarh npakTHKO-OpUEHTUPOBAHHBIE 3a/a4yy, CBSI3AHHBIE C OTHO-
LIEHUEM BEJIMYUH, IPONOPIUOHATIBHOCTHIO BEIMYUH, IPOLEHTAMH,
MHTEPIPETUPOBATh PE3YJIbTAThl PEIICHU 3a4ad ¢ Y4ETOM OTPaHHM-

LIGHI/II\/'I, CBSI3aHHBIX CO CBOMCTBaMU paccMaTpruBaCMbIX 00BEKTOB

Anrebpanyeckue BbIpaXKEHUS

2.1

Hcnons3oBaTh anre6pa1/1qec1<yfo TCPMHUHOJIOTUIO W CUMBOIJIUKY,

IIPUMEHSATH €€ B IIPOLIECCE OCBOSHMSI yUeOHOT0 MaTepuana

2.2

Haxoaute 3Ha4YeHMs 6y1(BeHHLIX BLIpa)KeHI/Iﬁ IIpH 3aJaHHBIX 3HA4YC-

HHUAX IIEPEMCHHBIX

2.3

BemmonssaTh HpeO6paSOBaHI/I$I OCJIOTO BBIPAXKEHUA B MHOTI'OYJICH

NPpUBCACHUECM HO,Z[O6HBIX cJIara€MbIX, paCKpbITUCM CKOOOK
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Kon nposepsiemoro

IIpoBepsiemble mpeAMeTHBIE Pe3yJbTAaThl 0CBOCHHUsI OCHOBHOI

pe3yJbTara 00pa3oBaTeJIbHOI MPOrPaMMbl OCHOBHOT'0O 00111er0 00pa30BaHus
BBINONMHATE YMHOXKEHHE OJAHOWIEHA Ha MHOTOWIEH MU MHOIOYIECHA
24 Ha MHOTOWIEH, MPUMEHATh (POPMYIIBI KBapaTa CyMMbI U KBajpaTa
pa3HOCTH
OcyiecTBIATh pa3a0KEHUE MHOIMOYWIEHOB HA MHOKUTEIM C [TOMO-
2.5 IIbI0 BBIHECEHMS 3a CKOOKM OOLIero MHOXXMTEINs, TPYNIHUPOBKU
CllaraeMbIX, IPUMEHEHUs (GOpMYIT COKpPAIIEHHOTO YMHOKECHHS
[IpumMensaTh NpeoOpa30oBaHUs MHOTOWIEHOB Ul PELIEHUs pa3iIuy-
2.6 HBIX 3aJad U3 MaTEMaTUKH, CMEXHBIX IPEIMETOB, U3 pPeaIbHOMU
IIPaKTUKN
57 Hcnonp30BaTh CBOMCTBA CTENEHEN C HATypaJlbHBIMU IOKA3aTEIIMU
' JUTSL IPEe0Opa30BaHUs BEIPAKCHHI
3 YpaBHEHMS U HEPABEHCTBA
Pewate nMHENHHBIE ypaBHEHUS C OJHOM NEPEMEHHOM, NPUMEHSA
3.1 IIpaBWwiIa IE€PEXOAAa OT MCXOJHOIO YPABHEHMS K PaBHOCHIBHOMY
emy. [IpoBepsTh, sIBIIsSIETCS 1M YUCIIO KOPHEM YpaBHEHUS
32 [IpumensTs rpaduyeckue MeTO[bl IPU PELICHUU JIMHEHHBIX ypaB-
' HEHUH U UX CUCTEM
33 [TonOuparh nmpuMepsl Map 4YUCes, SBISIOLIUXCS PELICHUEM JIMHEN-
' HOT'O YPaBHEHMSI C ABYMsI IEPEMEHHBIMU
Ctpouth B KOOPAMHATHOM IJIOCKOCTH I'padUK JMHEWHOTO ypaBHE-
34 HUS C JIByMs TE€pPEMEHHBIMH; IOJIb3YACh I'paUKOM, HPUBOAUTH
MIPUMEpPHI pEIIeHUs YpaBHEHUS
3.5 Pemate cuctemel AByX JIMHEHMHBIX YPaBHEHUN C ABYMs II€PEMEH-
' HBIMH, B TOM 4YHUCJI€ IpaduyecKu
CocTaBnath M peliaTh JUHEHMHOE ypaBHEHUE WU CUCTEMY JIMHEH-
3.6 HBIX yYpaBHEHUH MO YCIOBHIO 3aJauyd, MHTEPIPETUPOBATH B COOT-
BETCTBUU C KOHTEKCTOM 3aJ]au MOJIyYE€HHBIH pe3yabTaT
4 Koopaunats! u rpadpuku. @yHKIuu
N3o0paxaTh Ha KOOPAUHATHON MPSAMOM TOYKH, COOTBETCTBYIOIINE
4.1 3aJJaHHBIM KOOpAMHATaM, JIy4d, OTPE3KU, UHTEPBAJIbI, 3allUChIBATh
YHCIIOBBIE TPOMEKYTKH Ha aNreOpanvdeckoM s3bIKe
49 OtmeudaTh B KOOPJIMHATHOW MJIOCKOCTU TOYKHU IO 33JaHHBIM KOOp-

JUHaTaM
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Kon nposepsiemoro

IIpoBepsiemble mpeAMeTHBIE Pe3yJbTAaThl 0CBOCHHUsI OCHOBHOI

pe3yJbTara 00pa3oBaTeJIbHOI MPOrPaMMbl OCHOBHOT'0O 00111er0 00pa30BaHus
43 Crpouth rpaduku juHEHHBIX (GyHKIUNA. CTtpouth rpaduk (QyHK-
' man y = [x|

OnuceiBaTh ¢ MOMOUILI0 (PYHKIINI U3BECTHBIE 3aBUCUMOCTH MEXKIY

4.4 BEJIMYMHAMHU: CKOPOCThb, BPEMS, PACCTOSHUE, LIEHY, KOJIUYECTBO,
CTOMMOCTb, IPOU3BOIUTENILHOCTD, BpeMsi, 00bEM paboThI

4.5 Haxoauts 3HaueHmne QyHKINH 110 3HAYCHUIO €€ apryMeHTa
[Tonumare rpaduueckuil crnocod MpeNCTaBICHUS W aHAIN3a WH-

4.6 (dbopMmaruu, u3BIEKaTh U UHTEPIPETUPOBATH UH(POPMALIMIO U3 Tpa-
(hMKOB pealTbHBIX MPOIECCOB U 3aBUCUMOCTEH

8 KUIACC

Kox npoBepsiemoro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

1

Yucna ¥ BEIYMCICHUS

1.1

Hcnonp3oBaTh HavalbHEIC MMpCACTABJICHHUA O MHOKCCTBC HeﬁCTBH-
TCJIBHBIX YUCCI I CpaBHCHHA, OKPYIJICHUA U BLIHHCJIGHI/Iﬁ, n300-

paxaTrb JIECTBUTEIIbHBIC YKCIIa TOYKAMHU Ha I(OOp,Z[HH@.THOI’I HpHMOﬁ

1.2

[IpuMeHsTh MOHATHE apUPMETHUECKOTO KBaPaTHOIO KOPHS, Haxo-
JUTh KBaJpaTHbIE KOPHHU, UCIIONB3YS IPU HEOOXOIUMOCTH KalbKy-
JSTOP, BBINOJHATE MPeoOpa30BaHUS BBIPAXKEHUM, COJEPIKALIUX

KBaApPATHLIC KOPHH, UCIIOJIB3YsL CBOMCTBA KOpHeI\/’I

1.3

Hcrmonp30BaTh 3aliCcH OOJIBIINX W MajbIX YHCEI C IIOMOIIBIO OCCA-

TUYHBIX Ipo0Oei u cteneHei yucna 10

Anrebpanueckue BbIpaXeHUs

2.1

HpI/IMCHSITI) IHOHATHUC CTCIICHU C LCJIBIM I10Ka3aTCJICM, BBIIIOJIHATH
npeo6pa3033HH;1 BBIpa)KCHI/If/'I, CoACpKaMunX CTCICHU C LCIIBbIM IIO0-

Kas3aTcJIEM

2.2

BBINONHATE TOXAECTBEHHBIE NMPEOOpPa30BaHMs paAIllMOHAIBHBIX BBbI-
pakeHUI Ha OCHOBE MPaBUJI AEHCTBUI HaJ MHOTOWIEHAMH U ajireo-

panyecKuMH JpodsMu

2.3

PacknanpiBaTte KBagpaTHBIA TPEXUIEH HA MHOKHUTEIN
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Kon nposepsiemoro
pe3yJbTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

24

[IpumensTh MpeoOpa3oBaHus BHIPAKEHUN NIl PEIICHUs Pa3IUYHbIX
3a/1a4 U3 MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3 PEaIbHOU IPAKTH-

KH

YpaBHEHHUs U HEpABEHCTBA

3.1

Pemarp nunelinble, KBaJpaTHbIE YpaBHEHUS U pallMOHaJIbHbIC YpaB-
HEHHUsI, CBOJSIIIIUECS. K HUM, CUCTEMbI ABYX YpPaBHEHUH C ByMs Iie-

PEMCHHBIMUA

3.2

[IpoBoauTh poOCTENILINE UCCIEAOBAHUS YPABHEHUN U CUCTEM ypaB-
HEHHIA, B TOM YHUCJIe C TPUMEHEHHEM IpaUIecKuX MpeCTaBICHHHA
(ycTaHaBnMBaTh, UMEET JIM yPAaBHEHUE UM CUCTEMa YpPaBHEHUU pe-

LICHUS, €CITH UMEET, TO CKOJIBKO, U MIPOYEe)

33

[lepexoauth OT ciOBeCHOU (OPMYIHPOBKH 3a7auu K e€ anreOpau-
YECKOW MOJIEIH C TIOMOIIBI0 COCTABJICHUS! YPAaBHEHUS UM CUCTEMBI
ypaBHEHUH, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a-

Jla4¥ MOJyYECHHBIN Pe3yJIbTaT

34

IIpuMeHsTh CBOMCTBA YUCIOBBIX HEPABEHCTB JJIsl CPAaBHEHUS, OLICH-
KM, pellaTh JUHEHHbBIE HEPABEHCTBA C OJHOW NIEPEMEHHOU U UX CHU-
CTE€MBI, J1aBaTh I'paMuecKyr0 WIIIOCTPALMI0 MHOXECTBA pEIleHHH

HCPaBCHCTBA, CUCTEMbI HCPABCHCTB

OyHKIUU

4.1

IloHnMaTh M WCHOIB30BaTh (YHKLUMOHAJbHBIE TOHATHUS U S3BIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAYEHMsI), OMPEAENATh 3HAuUCHUE
(GYHKIMHU [0 3HAUYEHHUIO apr'yMEHTa, ONpPEeesATh CBOMCTBA (QYHKIUH

1o e€ rpauKky

4.2

Crpouth rpaduxu 3JI€MEHTapPHBIX byHKIUI BUJIA!
y=k/xy=k/x ,y =x? y = X3, y = |[X|, onHCBIBaTh CBOMCTBA YHUCIOBOI

¢byHkuuu no e€ rpauky

9 KJIACC

Kon nposepsiemoro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

1

Yucna 1 BEIUUCIIEHUS
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Kon nposepsiemoro
pe3yJbTara

IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJIbHO MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHUs

1.1

CpaBHI/IBaTB U YIHOPAA0YHMBATh pPallMOHAIBHBIC W UPPALMOHATIBHBIC
qucia

1.2

BremonssaTh apI/I(l)MCTI/I‘IeCKI/Ie ﬂeﬁCTBHﬂ C pallMOHAJIbHBIMU 4YHUCJIAa-
MU, COUCTasA YCTHBIC U ITMCbMCHHBIC HpI/IéMH, BBITIOJIHATH BBIYHCIIC-
HUA C UPpPaAIOHAJIIbHBIMU YU CJIaMU

1.3

Haxonuth 3HaueHHUs cTeNeHEr C LENbIMHU MTOKA3aTEeIsIMU U KOPHEH,
BBIUMCIIATH 3HAUCHUS YUCIIOBBIX BBIPAKCHUN

1.4

OKpyrJATh NEHCTBUTENBHBIE YHCIIA, BBIIOIHATh IPUKUIKY PE3YJlb-
TaTa BBIYMCICHUM, OLIEHKY YHMCJIOBBIX BBIPAKECHUN

YpaBHEHHUs U HEpABEHCTBA

2.1

Pemarp sMHeliHbIE M KBaJpaTHbIE YpaBHEHUS, YpaBHEHHS, CBOJS-
1gecst K HUM, MpocTeime ApoOHO-palliOHaIbHbIE YPaBHEHUS

22

Pemrate cuctemel JByX JIMHEHHBIX YPAaBHEHHUU C JBYMS IIEPEMEHHBI-
MU U CUCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SIB-
JISI€TCS TMHENHBIM

23

Pemiare TekcToBBIE 3a7jaun adredpanuecKuM CocoOOM € IMOMOIIBIO
COCTABJICHUSI YPABHEHHUs WJIM CUCTEMBI JABYX YPAaBHEHHMH C JBYMs
[IEPEMEHHBIMU

24

[IpoBoauTh MpOCTENIINE UCCIENOBAHUS YPABHEHUI U CUCTEM ypaB-
HEHUH, B TOM YHUCJIE C IPUMEHEHUEM IrpapUuecKuX MpeaCTaBICHUN
(HampuMep, ycCTaHaBJIMBaTh, UMEET JIU YypaBHEHHE WU CHUCTEMa
YpaBHEHUH pELIeHUs], €CJIU UMEET, TO CKOJIbKO)

2.5

Pemarp nuHeliHble HepaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, U300-
paxkaTh pEIICHUE HEPABEHCTB HA YHWCIOBOW MPSAMOM, 3alHUChIBATh
penieHue ¢ NIOMOUIbI0 CUMBOJIOB

2.6

Pemate cuCTEMBI JTHHEHHBIX HCPAaBCHCTB, CHCTCMbI HCPABCHCTB,
BKJIIOYAOIUE KBAAPATHOC HCPABCHCTBO, 1/1306pa>1<aTb peuIeHuec Ccu-
CTEMblI HCPABCHCTB Ha YHCIIOBOH prlMOfI, 3aIMUCbIBaTh PCUICHUC C
IIOMOIIBIKO CMMBOJIOB

2.7

Hcnons3oBaTh HEPAaBCHCTBA IPpH PCIICHUHU PA3JIMYHBIX 3a1a4

OyHKIUU

3.1

Pacnio3naBate QpyHKIMHM M3ydeHHBIX BUAOB. [loKka3pBaTh cxemaru-
YEeCKM pacMoJ0KEHHE Ha KOOPAMHATHOM IUIOCKOCTH TI'paduKOB
¢byakuuit Buaa: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH
OT 3Ha4yeHuil K03 UIMEHTOB, ONMCHIBATH CBONCTBA (DYHKIIMH

3.2

Iloka3biBaTh CXEMAaTHYECKU pACIOJIOKEHUE HA KOOPIMHATHOU
TUIOCKOCTH TpadukoB (GyHKIMA BHIa y = YX, Yy = [X| 1 ONUCHIBATH
cBoMcTBa (PyHKIUI

3.3

Ctpouth ¥ H300pa)kaTh CXEMAaTUYECKH TIpadUKH KBaIpaTUUHBIX
(GyHKIMH, ONMMUCHIBATH CBOMCTBAa KBAJAPaTUYHBIX (YHKUUH MO HMX
rpaduxkam

34

Pacnio3naBate KBaJIpaTuuHyr0 (YHKIHMIO O (popmyie, IPUBOAUTH
MpUMepbl KBaAPAaTUYHBIX (DYHKUMN W3 peaabHOW KWU3HM, (PU3UKH,
TE€OMETPUH

ApI/I(pMeTI/I‘-ICCKa}I H IrCOMCTPHUICCKAs IMMPOTpeCCUU
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Kon nposepsiemoro

IIpoBepsiemble npeAMeTHBIE Pe3yJbTAThl 0CBOCHHUSI OCHOBHOI

pe3yJbTara 00pa3oBaTeJIbHO MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHUs

4.1 Pacnio3HaBath apu(MeTHUECKyI0 M T'€OMETPUUYECKYIO IPOrpeccUuu
IIPU pa3HbIX croco0ax 3ajaHus
BbINONHATE BBIYMCIIEHUS C HUCHOJIb30BaHMEM (DOpPMYIN n-TO diieHa

4.2 apu(METHYECKON U TEOMETPUUECKON MPOrPECCrid, CYMMBI TIEPBBIX N
YJICHOB

4.3 N300pakaTh 4iIeHBI MOCIEIOBATEIBHOCTH TOYKAMU Ha KOOPIHMHAT-
HOM IJIOCKOCTHU

4 Pemartp 3agaun, cBA3aHHBIE C YMCIOBBIMU IIOCIIEI0BATEIBHOCTIMM,

B TOM YHCIIE 33/I1a4¥ U3 PEAbHOMN KU3HU (C MCTIOIB30BAHUEM KaJlb-
KYJISTOpa, MU(PPOBBIX TEXHOJIOTHIA)
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IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Uucna 1 BIYUCIICHUS
JlpoOu OOBIKHOBEHHBIC M JECCATUYHBIC, TIEPEX0Jl OT OJHOW (HOPMBI 3aMUCH
1.1 npoOeit k apyroil. IloHATHe panuoHaNBHOrO YHUCIla, 3alKMCh, CPaBHEHHE,
YIOPSAIOYMBAHUE PALMOHAIBHBIX YHACET
12 Apudmernueckue IeHCTBUS ¢ palMOHAIbHBIMM 4MciIaMu. Pemenue 3agau
U3 peaJbHOI MPAKTHKHU HA YAaCTH, HA Jpoou
13 CreneHb ¢ HaTYpaJIbHBIM ITOKa3aTeJeM: ONpeAeeHne, Mpeodpa3oBaHue BbI-
pa’ke€HHI Ha OCHOBE OIPEJICJICHUS, 3alIUCh OOJIBIIUX YUCEI
[TponeHTHI, 3amMKch MPOIEHTOB B BHJIE APOOH M APOOH B BUIE MPOILEHTOB.
1.4 Tpu ocHOBHBIE 3ajaul Ha ITPOLIEHTHI, PELICHUE 3aa4 U3 PEAIbHOU ITPAKTH-
KU
15 IIpuMeHeHNE NPU3HAKOB [EIMMOCTH, PA3JIOKEHUE HAa MHOMKUTEJIM HATy-
paJbHBIX YUCEII
1.6 PeanbHble 3aBUCMMOCTH, B TOM YHCIIE MIpsiMasi U 0OpaTHas MPONOPLHOHAIb-
HOCTH
2 Anrebpanueckue BbIpaKeHUs
71 IlepemeHHBIE, UNCIIOBOE 3HAYEHHE BBIPDAKEHUS C IEPEMEHHOM. JlomycTumble
3HAQ4YEHMsI IEPEMEHHBIX
IIpencraBnenue 3aBUCUMOCTH MEXIy BEIMYMHAMU B BUJE (OpMYyibl. Bbl-
22
qucaeHus 1o GopMynam
[IpeoOpa3oBanne OyKBEHHBIX BBIPRKEHUH, TOXKISCTBEHHO pPaBHBIC BBIpaXKe-
2.3
HUs
2.4 CBolicTBa CTENIEHU C HATYPAJIbHBIM [T0OKA3aTEIEM
25 OpHowieHbl 1 MHOrouIeHbl. CTeneHb MHorouwieHa. CioxeHue, BoIYUTaHHe,
YMHOKE€HHE MHOI'OUYJICHOB
@opMyIIBl COKPAIIEHHOTO YMHOXKEHMS: KBaJpaT CyMMbl M KBaJpaT Pa3HO-
2.6 ctu. Dopmyia pasHOCTH KBaapaToB. Pa3noxeHre MHOIOUYJICHOB HA MHOXKH-
TEIU
3 YpaBHeHust
3.1 VYpaBHeHHE, KOPEHb YpaBHEHHUsI, paBUjia MpeoOpa3oBaHusl ypaBHEHUs, PaB-
HOCWJIBHOCTh YPaBHEHUMU
32 JInneliHOE ypaBHEHUE C OJHOM IIEPEMEHHOM, YUCIO KOPHEH JIMHEHHOTO
YPaBHEHUs, PEIICHNE JINHEWHBIX YPaBHEHUU
33 CocraBiieHne ypaBHEHHH 110 YCIIOBUIO 33/1a4u. PelieHne TEKCTOBBIX 3ajad ¢
ITOMOIIIBIO YPABHEHUI
3.4 JIuneiiHoe ypaBHEHHE C ABYMs IEPEMEHHBIMU U €T0 rpaduk
Cucrema qByX JTMHENHBIX YPAaBHEHUH € IByMs IIEpEMEHHbIMU. Penienue cu-
3.5 CTeM YpaBHEHHH crocoOOM MoACTaHOBKH. [Ipumepsl perieHusi TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUMU
4

Koopaunats! u rpadpuku. @yHkuuu
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Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
4.1 Koopaunara Touku Ha npsiMoi
40 UYucnoBble MpoMexyTku. PaccrosiHue Mexay IByMsi TOUKaMH KOOpPJHHAT-
HOH IPSIMOU
43 [IpsmoyronbHas cucreMa koopauHat, ocu Ox u Oy. AGciycca U opauHaTa
TOYKHU Ha KOOPJIMHATHOM IUIOCKOCTH
4.4 [Tpumeps! rpadukoB, 3agaHHbIX (hopMynamu. UteHue rpaduKoB pearbHbBIX
3aBUCUMOCTEHN
4.5 [Tonstue pynkmuu. I'paduk Gynkuu. CBoricTBa PyHKITUH
4.6 JIuneitnas pynxuus, e€ rpaduk. I'paduk Gyaxmnmm y = [x|
4.7 I'paduueckoe penieHrie TMHEHHBIX YPaBHEHUN U CUCTEM JIMHEHHBIX ypaBHe-
HUI
8 KVIACC
Kona IIpoBepsieMblii 3JIEMEHT COIePKAHUS
1 UYucna v BBIYUCIICHUS
. KBanparnslii kopeHs u3 uncna. [lonstue 06 uppaunronaibHoM yucie. Jlecs-
' TUYHBIC TPUOIMKEHUS UPPAITUOHATIBHBIX YHCE
CpoiicTBa apu(MeTHUECKUX KBAJIPATHBIX KOPHEH W UX MPUMEHEHHE K Ipe-
1.2 00pa30BaHHUIO YHCIIOBBIX BBIPAKEHUN W BbIYHMCIEHUSM. JlelicTBUTENbHBIC
qucna
1.3 Crenens ¢ 1enpIM Ioka3arenaeM U e€ cBoiicTsa. CTaHgapTHas 3aluch 4ucia
2 Anrebpanyeckue BbIpaXeHUs
)1 KBanpathslil TpéxusieH, pa3nokeHne KBaJpaTHOrO TpEXUIeHa Ha MHOXKHUTE-
' m
2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajiredOpandeckoi 1poodu
2.3 CrnoxxeHue, BBIYUTaHUE, YMHOXKEHUE, ICJICHHE alTreOpandeckux apooei
24 ParonanbHble BEIpaXXeHUS U UX TpeoOpa3oBaHue
3 VYpaBHEHUS U HEPABEHCTBA
31 KBanpaTtHoe ypaBHeHMe, popMyiia KOpHEHN KBajpaTHOro ypaBHeHHs. Teope-
' Ma Buera
3.2 Pemenue ypaBHeHMi, CBOAAIIMXCA K TUMHEWHBIM U KBAIPATHBIM
33 [Ipocreiiume ApoOHO-palMOHATIbHbIE YPaBHEHUS
I'paduueckas nHTEpHpeTalisl ypaBHEHUH € IBYMsI IEPEMEHHBIMU M CUCTEM
34 JIMHEWHBIX YpaBHEHUU ¢ ABYyMs nepeMeHHbIMU. [IprMepsl penieHust cucreM

HEJIMHEHHBIX YPaBHEHUH C IBYMS NEPEMEHHBIMU
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Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
3.5 Pemrenue TeKCTOBBIX 33a4 anreOpandeckuM CriocoooM
3.6 UucnoBbie HEPABEHCTBA M UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOI ITepeMEHHON
3.8 PaBHOCHUIIBHOCTH HEPABEHCTB
3.9 JIuneliHbIe HEPABEHCTBA C OJJHON NEPEMEHHOU
3.10 CucreMbl TUHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 OyHKIUU
il [Tonarue ¢ynkuuu. O61acTh ONpEeNeHUs] U MHOXKECTBO 3HAYEeHUH (PyHK-
. un. CriocoObl 3aaHus PYHKIIHIA
4.2 I'paduk ynkuuu. YreHue cBOHCTB GyHKINH 1O e€ rpaduxy
4.3 [Tpumeps! rpadukoB GYHKINH, OTPAKAIOUINX PEATbHBIE TPOIECCHI
44 @OyHKIMH, ONHUCHIBAIOLINE NPSIMYI0 U 00paTHYIO MPONOPLUOHAIbHBIEC 3aBU-
' CUMOCTH, UX IpauKu
4.5 OyHKIMYU y =x7 y = X7
4.6 Oyukuuu y = Ya, y = |x]|
4.7 I'paduueckoe penieHre ypaBHEHUH 1 CUCTEM ypaBHEHUI
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Yucna v BBIYUCTICHUS
. PannonanbHble yKcia, UppalMOHAIBHBIE YUCIA, KOHEUHbIE U OECKOHEUYHbIE Jecs-
. TUYHBIE IpoOu
MHOXecTBO JIeHICTBUTENBHBIX YUCEll, IeHCTBUTENbHbBIE YHCIa KaKk OeCKOHEUHbIE
- JecsITUUHbIe 1poOu. B3auMHO OHO3HAYHOE COOTBETCTBHE MEXKIY MHOMXKECTBOM
' JEMCTBUTENBHBIX YUCET U KOOPANHATHOW NpsiMol. CpaBHEHHUE IE€HCTBUTENIBHBIX
qucen
1.3 Apudmernueckue 1eHCTBUS ¢ AEHCTBUTEIBHBIMHI YHCIAMU
W3mepenus, npubmmkeHus, oueHKU. Pa3mepbl 0O0BbEKTOB OKpYXKAIOLIETO MUPA,
14 JUTUTENILHOCTh IPOIIECCOB B OKpYyXkaromieM mupe. [IpubnmkénHoe 3HaueHue Be-
' JIUYMHBI, TOYHOCTH NpubamxeHus. Oxpyriaenue yucen. [Ipukuaka u oneHka pe-
3yJITATOB BBIYUCIICHUH
2 VYpaBHEHMsI U HEPABEHCTBA
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Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA

2.1 YpaBHEHHUs C OJHON IIEPEMEHHON

2.2 JIuneitHoe ypaBHeHue. PelieHue ypaBHEeHH, CBOAAIMXCA K JIMHEHHBIM

2.3 KBanpaTtHoe ypaBHeHue. PelieHue ypaBHEHU, CBOASIIIUXCS K KBaJPAaTHBIM

24 bukBanpatHoe ypaBHeHue. [Ipumepsl penieHus ypaBHEHUN TPETbeW U YETBEPTOU
' CTEIICHEH Pa3JI0KEHUEM Ha MHOKUTENH

2.5 Pemenue 1poOHO-paiMOHANIBHBIX YpaBHEHHH

2.6 CucreMbl ypaBHEHHI

2.7 YpaBHEeHHE ¢ IBYMS TIEPEMEHHBIMH U €T0 TpaduK

2.8 Pemenne cucreM IByX JIMHEWHBIX YPABHEHUN C JBYMS IIE€PEMEHHBIMU

» 0 Pemenue cucreM AByX ypaBHEHHM, OJIHO U3 KOTOPBIX JIMHEWHOE, a IPYroe — BTO-
' pO¥ CTErneHn

2.10 [I'padmueckas MHTEpPIPETALNS CHCTEMbl YPABHEHUH C IBYMs IIEPEMEHHBIMH

2.11 |PemeHune TeKCTOBBIX 3a/1a4 aJIreOpandeckuM crocoOom

2.12  |YucnoBble HEpaBEHCTBA U X CBOICTBa

2.13  |PeuieHue TMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM

2.14  |PemieHue cUCTEM JTMHEUHBIX HEPABEHCTB C OJHOMN MEPEMEHHOMN

2.15 |KBanpaTHble HEpaBEHCTBA

516 I'paduueckas HHTEpIIPETALIUS HEPABEHCTB U CHCTEM HEPABEHCTB C JIBYMs Iepe-
' MEHHBIMH
3 OyHKIMH

31 KBangpatuunas QyHnkius, e€ rpaguk u cBoiictBa. Ilapabomna, KoopauHATHI Bep-
' IIMHBI TapaboJIbl, 0OCb CHMMETPUHU MapaldoIIbl

32 I'paduku pynkuunit y=kx, y=kx+b u ux cBoiicrBa

3.3 I'paduku pynkuuii y=k/x, y = x° u uUx cBOcTBa

34 I'paduku QpyHkumii, 1 UX cBOKCTBa
4 YucnoBsle OCIEN0BATEIBHOCTH

Al Omnpenenenue u crocoObl 3a7aHus YUCIOBBIX IOCIEAOBaTeNbHOCTEH. 3anaHue
' MOCJIeI0BATEILHOCTH PEKYPPEHTHOM opMyion u popmyIioit n-ro uiaeHa

42 Apudmernueckas nporpeccusi. @opMynsl n-ro uiaeHa apudMeTHueckoi mpo-
' IPECCUu, CYMMbI NIEPBBIX /1 YIEHOB

43 I'eomerpuueckas nporpeccus. @opMyiibl 1-TO WIEHAa FEOMETPUUECKON Iporpec-

CHUM, CYMMBI IIEPBEIX 71 YJICHOB
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Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA

44 N300pakeHre 4ieHOB apu(PMETUIECKON M TeOMETPUIECKOM MPOrpeccuii Touka-
MU Ha KOOPJAMHATHOM MJIOCKOCTH. JIMHEHHBIN U 3KCIIOHEHITUAIbHBIA POCT

4.5 CnoskHbI€ TPOLIEHTHI
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IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUA K PE3YJIbTA-
TAM OCBOEHHS OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI OCHOB-
HOT'O OBIIET'O OBPA3OBAHUA

Koa nposeps-
eMoro Tpedo-
BaHUSA

IIpoBepsiemble TpeOGOBaHMS K MPeAMETHBIM Pe3yJIbTATAM OCBOEHHSI OC-
HOBHO# 00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTI0 00111ero 00pa3oBa-
HHs Ha ocHOBe PI'OC

YMeHue onepupoBarh MOHATUAMH: MHOKECTBO, IIOJIMHOYKECTBO, OIEpaluu
HaJ MHOXKECTBAMH; YMEHHE OIECpPUPOBATH TMOHSATUSMU: Trpad, CBA3HBII
rpad, gepeBo, LUKII, IPUMEHATh UX MPHU PEIICHUU 3a]a4; YMEHHE HCIOJIb-
30BaTh rpaduyeckoe MpeiCcTaBIeHHUEe MHOXKECTB JUIS OMHMCAHUS peabHBIX
MIPOLIECCOB U SIBJICHUH, PU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB

YMeHue onepupoBaTh NOHATUSAMHU: ONIPEEICHUE, aKCUOMa, TEOpeMa, JT0Ka-
3aTEJIbCTBO; YMEHHE PACIO3HABATh WCTHUHHBIE W JIOKHBIE BBICKA3bIBAHMS,
MIPUBOJIUTH MPUMEPHI M KOHTPIIPUMEPDI, CTPOUTH BBICKA3bIBAHUS U OTPHIIA-
HUS BBICKA3bIBAaHUH

YMeHue onepupoBaTh MOHATUSAMU: HaTypaJIbHOE YUCIIO, IPOCTOE U COCTaB-
HOE 4YKCJIO, ACIIMMOCTh HATYPAJIbHBIX YUCEIN, MPU3HAKH JICIUMOCTH, LEN0e
YHCII0, MOJYJIb YKcia, OOBIKHOBEHHAs poOb U JAecATUYHas IpoOb, CTaH-
JApTHBIA BHUJl YHCIA, PAUMOHAIBHOE YHUCIO, WPPAUMOHAIBLHOE YHCIIO,
apuMeTHuuecKuid KBaJApaTHBIA KOPEHb; YMEHHE BBINOIHATH ICHCTBHS C
YucCiliaMHd, CpaBHUBATH U YIIOPAAOYMBATHL 4YHWCIIA, MPCACTABJIATL 4YHCJIa Ha
KOOPJIMHATHOM MpPSMOM, OKPYIJIATh YMCIIA; YMEHHUE JelaThb NPUKUIKY MU
OLICHKY pe3yJIbTaTa BHIYMCICHHI

VYMeHue onepupoBaTh NOHATUSAMU: CTENEHb C LEJIbIM IOKa3zaTeseM, apud-
METHYECKHH KBaJpaTHBI KOpPEHb, MHOTOWICH, anreOpandeckas IpoOb,
TOKECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJlbHOW CTENeHU OOJIbIIe €JUHU-
I[bl; YMEHHUE BBIIOJHATh pacuéTel MO GopmyiaM, Ipeodpa3oBaHUsl LIEIIbIX,
JIpOOHO-pallMOHATIBHBIX BEIPAXKEHUH U BBIpRXKEHUH ¢ KOPHAMU, pa3iokKeHue
MHOTO4JIeHa HA MHOXHTENIH, B TOM YHUCIIE C UCIOIb30BaHUEM (HOPMYT pa3-
HOCTH KBaJIpaTOB M KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh IOHATUSMH: YHUCIOBOE PABEHCTBO, YpaBHEHUE
C OJJTHOW MTEPEMEHHOM, YMCI0BOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHO;
yMEHUE pellarh JIMHEeWHble M KBaJpaTHblE YpaBHEHUS, JApPOOHO-
paloOHaIbHBIE YPABHEHUS C OJHOU IIEPEMEHHOM, CUCTEMBI IBYX JIMHEHHBIX
yYpaBHEHUH, TMHEWHbIE HEPABEHCTBA U UX CHCTEMbI, KBaJpaTHbIE U IpOOHO-
paluoHaIbHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM, B TOM YHCIE IPU DPe-
LICHUW 3a7a4 W3 JIPYTUX NPEIMETOB M IPAKTUYECKUX 3a]ad; YMEHHE HC-
[OJIB30BaTh KOOPAVHATHYIO NPAMYK0 U KOOPAMHATHYIO IUIOCKOCTH IS
M300paKeHNsl pelIeHnid ypaBHEHUHN, HEPABEHCTB M CUCTEM

YMeHue omnepupoBaTh MNOHATUSAMU: GYHKIUSA, Tpaduk GYHKIUH, HYIU
(GyHKLIMH, MPOMEXYTKH 3HAKOMOCTOSHCTBA, MPOMEXKYTKH BO3pacTaHUs,
yObIBaHMS, HAUOOJIbIIIEE U HAUMEHbIIIEEe 3HAYCHUST (DYHKIIMH; YMEHHE OTIe-
pHpOBATh MOHATHAMMU: TpsSMasi MPOMOPIUOHANBHOCTD, TUHEHHAs (yHKIU,
KBaJpaTuyHas (QyHKUMs, oOpaTHas MpPONOPLUUOHAIBHOCTb, Mapadoia, TH-
nep6oia; yMeHHe CTpOUTh rpaduku GpyHKIUH, UCTI0Ib30BaTh IpaduKu s
oTpezieNieHUs] CBOMCTB MPOIIECCOB M 3aBUCUMOCTEH, AJI pelIeHus 3a/1ad 13
JPYruX Y4eOHBIX NMPEJIMETOB U PeaJbHOM KU3HM; YMEHHE BbIpaxarth (op-
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Kon nposepsi-
eMoro Tpedo-
BaHUA

IIpoBepsiemble TpeOGOBaHMS K MPeAMETHBIM Pe3yJIbTATAM OCBOCHHSI OC-
HOBHO# 00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOT0 00111ero 00pa3oBa-
HHs Ha ocHOBe PI'OC

MyJiIaMU 3aBUCUMOCTHU MCKy BCIIMYNHAMU

YMeHue oneprupoBaTh NOHATUSIMU: MOCIEA0BATEIHHOCTh, apupMeTHIeCKast
U reoMeTpuiecKasi Iporpeccuy; yMEHHE UCIO0Ib30BaTh CBOWCTBA MOCIEN0-
BaTeJNbHOCTEH, GOpMYIIBI CYMMBI M OOLIETr0 WieHa MpH PeIleHUuH 3a/ad, B
TOM YHCJIE 33]a4 U3 APYTUX Y4EOHBIX MPEIMETOB U PEAIbHOM KU3HH

VYMeHue pemarts 3a/jaud pasHblX TUIIOB (B TOM YMCIIE€ HA MPOLEHTHI, JOIH U
YacTH, JBWXKEHHE, padoTy, 1IEHy TOBAapOB U CTOMMOCTH IMOKYIIOK U YCIYT,
HAJIOTH, 33/1a4i U3 O0JIaCTH YIPABJIEHUS JUYHBIMU U CEMEWHBIMU (pUHaH-
caMH); YMEHHE COCTaBIATh BBIPAXKECHUS, YPABHEHMS, HEPABEHCTBA U CUCTE-
MBI 10 YCJIOBHIO 3a/1ayH, UCCIIEN0BaTh IMOJIYYEHHOE PEIIECHUE U OLICHUBATh
PaBJOI0100HOCTh MOJTYYEHHBIX PE3yJIbTaTOB

YMeHue onepupoBarh MOHATHAMH: (UIYpa, TOUKA, OTPE3OK, IpsAMas, JIyd,
JIOMaHasl, yrojl, MHOTOyrojbHHK, TPEyroJlbHHUK, PaBHOOEAPEHHBIN U paBHO-
CTOPOHHUH TPEYroJIbHUKH, IPSIMOYTOJIbHBIN TPEYrojabHUK, MeJIuaHa, Ouc-
CEeKTpUCa U BBICOTA TPEYTOJIbHUKA, YETBIPEXYIOJBHHUK, IapajlIeIorpaMM,
pOMO, TIPSIMOYTOJIHUK, KBaJpaT, Tparenus; OKPy>KHOCTb, KPYT, KacaTelb-
Hasl; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH (DPUTI'ypaMu; YMEHUE peliaTh 3a/a-
4y, B TOM 4YMCJI€ U3 IIOBCEJHEBHOW XU3HM, Ha HAXOXKICHUE IeoMeTpHYe-
CKUX BEJIMYHUH C IPUMEHEHUEM U3YUYEHHBIX CBOMCTB (puryp u paxton

10

YMeHue onepupoBaTh MOHSATHSIMH: PAaBEHCTBO (UTYp, PaBEHCTBO Tpe-
YTOJIBbHUKOB; MAapaJUIEIbHOCTh U NEPIEHANKYIAPHOCTD MPSAMBIX, YTOJI MEX-
Iy TIPSIMBIMH, TIEPIICHAUKYIISAP, HAKIIOHHAS, TIPOEKIHA, To100ue Guryp, mo-
OOHBIE TPEYTrOJbHUKH, CHMMETPHSI OTHOCUTEILHO TOYKU U MPSMOM; yme-
HUE PACIIO3HABaTh PABEHCTBO, CAMMETPUIO U 1000KMe QUryp, napauiesb-
HOCTb Y NEPIEHIUKYISIPHOCTh NPSIMBIX B OKPYKAIOIIEM MUPE

11

YMeHue onepupoBaTh MOHATHSAMH: JUIMHA, PACCTOSHUE, yroil (BeJIWYMHA
yIi1a, CHHYC U KOCUHYC yIja TPeyrojbHHUKa), IJIOIa/b; YMEHHUE OLICHUBATh
pa3Mepsl IPEeIMETOB U OOBEKTOB B OKPYXAIOIIEM MHUpPE; YMEHUE IpHUMe-
HATh (OPMYJIBI MIEPUMETPA U VIO MHOTOYTOJIbHUKOB, JJIUHBI OKPYXK-
HOCTU W IUIOIIAAU Kpyra, oObemMa MNpsSMOYIOJbHOIO MapalljiesieNuIea;
YMEHHE NIPUMEHATH NPU3HAKU PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyM-
Me yTJIOB TpeyrojibHUKa, TeopeMy lludaropa, TpHroHOMETpHUYECKHE COOT-
HOILIEHUS JJIs1 BBIYMCIICHUS JUIMH, PACCTOSIHUM, MI0Maaen

12

YMenue nzobpaxars II0CKUe GUIypbl U UX KOMOMHALIMHU, TPOCTPAHCTBEH-
Hble (UTYpBl OT PYKH, C TOMOUIbIO UYEPTEXHBIX HMHCTPYMEHTOB
Y 3JIEKTPOHHBIX CPEJICTB O TEKCTOBOMY WJIM CUMBOJIBHOMY ONHMCAHUIO

13

YMeHHe onepupoBaTh MOHATUAMM: INPSAMOYTOJIbHAS CUCTEMA KOOPJWHAT;
KOOPJMHATBI TOYKH, BEKTOpP, CYMMa BEKTOPOB, IPOU3BEIACHUE BEKTOpa Ha
YHCIIO, CKAIIPHOE NPOU3BEACHUE BEKTOPOB; YMEHHE HCIOJIB30BATH BEKTO-
pBl U KOOPAWHATHI Ul MPEACTABICHUS NAHHBIX U PELICHUS 3a7ad, B TOM
YHClie U3 JPYTrUX Y4eOHbIX IPEIMETOB U pEaIbHOMN JKU3HH

14

YMeHue onepupoBaTh MOHATHSIMHU: CTOJIOMKOBBIE U KPYTOBBIE JHarpaMMmBl,
TaOJIUIIBI, cpenHee apudmernyeckoe, MeaHnaHa, HauOoJbIIEe
¥ HaMEHbIlIee 3HA4YEeHHUs, pa3Max UYMCIIOBOIO Ha0Opa; yMEHUE W3BIIEKATh,
HMHTEPIPETUPOBATh U MPEeoOpa30BbIBaTh MHPOPMAIUIO, MPEACTABICHHYIO B
TabJIMIIAX M Ha JuMarpamMMmax, OTPa)Karollyl0 CBOWCTBA M XapaKTEPUCTHUKHU




58

Koa npoBeps- | [IpoBepsiemble TpeGOBaHMS K MPeIMETHBIM Pe3yJIbTATAM OCBOCHHSI OC-
eMOoro Tpedo- | HOBHOI1 00pa30BaTeJIbLHON MPOrPaAMMbI OCHOBHOT'0 00111er0 00pa3oBa-
BaHHs HHs Ha ocHOBe PI'OC

PCAIBHBIX IMPOLCCCOB U HBHGHHﬁ; YMCHHC paclio3HaBaTb U3MCHYMBLIC BC-
JIMYXHBI B OKPYKAKOIEM MUPEC

15

YMeHue ornepupoBaTh HNOHSATHSAMU: CIyYaWHBIN OMNBIT (CIy4aHBIA SKCIIe-
PUMEHT), S3JIEMEHTapHOE COOBITHE (JIIEMEHTAPHBIH KCXOJ) CIy4ailHOTO
OTIbITA, CIy4aliHOE COOBITHE, BEPOSTHOCTh COOBITUS; YMEHUE HAXOJUTh Be-
POSTHOCTH CITy4alHbIX COOBITHIA B OIbITaX
C PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITUSIMHU; YMEHHE pellaTh 3aja-
Yl METOJIOM OpPraHM30BaHHOTO Iepedopa M C HCIOIb30BAaHUEM IpaBUIIa
YMHOXXEHUS; YMEHHE OLIEHUBATh BEPOSTHOCTH PEaJbHBIX COOBITUH U SIBIIE-
HUH, IOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX M MAJIOBEPOSTHBIX COOBI-
TUI B OKPY’KAIOIIEM MHPE U B JKW3HU; 3HAKOMCTBO C MOHITHEM HE3aBHCH-
MBIX COOBITHI{; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCE U €r0 POJIbI0 B Mac-
COBBIX SIBJICHHSIX

16

YMeHue BbIOMpaTh MOAXONAIINNA U3yYEHHBIN METOJ AJIs PELIeHUs 3ajau,
IIPUBOAUTH IIPUMEPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B IMPUPOAE U
JKU3HU, PACIIO3HABATH MIPOSBJICHUE 3aKOHOB MAaTEMAaTUKHU B UCKYCCTBE, OIH-
ChIBaTh OTJEJIBHBIC BBIAAKOIIMECS PE3YNbTAThI, ITOJYYEHHBIE B XOJ€ Pa3BH-
TUS MAaTeMAaTUKM KaK HAyKd, NPUBOJIUTH IPUMEPHI MAaTEMaTUYECKUX OT-
KPBITUHI M UX aBTOPOB B OTEYECTBEHHON U BCEMUPHON UCTOPUH

HEPEYEHD 2JIEMEHTOB COAEPKXAHMUS, ITIPOBEPAEMBIX HA OI' I10 MA-

TEMATHUKE
Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
1 Yucna v BBIYUCIICHUS

1.1 Hatypanbssle u nensle yncia. [Ipu3Haky 1eIMMOCTH LEJIBIX YHCEI
12 OOBIKHOBEHHBIE U JIECATHUHBIE IpOOH, POLIEHTHI, 0ECKOHEUHbIE IEPUOIUUECKUE
' apobu
1.3 ParmonanbHble yncia. ApupmMeTnyeckie onepanuy ¢ paliioHaIbHBIMU YHCIaMU
14 JlelicTBUTENbHBIE Uncaa. ApudMeTHYecKue ornepalnuu ¢ JeHCTBUTEIbHBIMU YHC-
JaMu
15 [Tpubnmxeénnbie BBIMHCICHU, NPaBW/IA OKPYIJIEHMS, NPUKUIKA M OLEHKA pe-
3yJbTaTa BEIYNACICHUM
2 Anrebpanyeckue BbIpaKeHUs
2.1 bykBeHHbIe BbIpakeHHUs (BbIpaXKEHUS C IEPEMEHHBIMU )
29 Crenens ¢ nensM nokasareiaeM. CTENeHb C pallMOHAIBHBIM IoKa3zarenaeM. CBoii-
CTBA CTENEHU
2.3 MHorousneHsl
24 Anrebpanyeckast 1poOb
25 Apudmernueckuit KOPEHB HaTypaJbHON CTETICHH. HevicrBus
C apu(PMETUUECKUMHU KOPHSIMH HAaTYpaJIbHON CTENIEHH
3 YpaBHEHMsI U HEPABEHCTBA
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Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
31 I_IGJIHUG U ApoOHO-parMoHanbHbIe ypaBHEHUs. CUCTEMBI U COBOKYITHOCTH ypaB-
HEHUl
39 Lenbie 1 1poOGHO-paroHaNbHbIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEpa-
BEHCTB
3.3 Perienue TekCTOBBIX 3a71a4
4 YucoBble NOCIEN0BATEIBHOCTH
4.1 IlocnegoBaTenbsHOCTH, CIIOCOOBI 3aJaHU OCIIEA0BATENLHOCTEH
49 Apudmerndeckass u reoMeTpuieckasi mporpeccun. GopMyiia CI0KHBIX MPOICH-
TOB
5 DOyHKIIUH
Oyuknwmsi, cnocodb! 3ananus ¢yHkuu. ['paduk Gynknuu. OOIacTs onpesene-
51 |HWA M MHONECTBO 3HaueHuil pynkuuu. Hynn @yukmuu. [IpomexyTku 3HaKoIo-
crosiHCTBA. [IpOMEXKYTKH MOHOTOHHOCTH (PYHKIIMH. MaKCHMyMbl U MHHHUMYMBI
¢dbyskiuu. Haubonpliee 1 HauMeHblee 3HaYeHne (PYHKIMU Ha IPOMEKYTKE
6 Koopaunats! Ha IpsIMO M INIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbI KOOPJIMHATHI HA TUIOCKOCTH
7 I'eomerpus
7.1 I'eomeTprueckue Gurypsl u Ux cBOicTBa
7.2 TpeyronbHuk
7.3 MHOroyrojabHUKU
7.4 OKpY’>KHOCTb U KpyT
7.5 W3mepenue reoMeTpuieckux BeITN4UH
7.6 BekTopsl Ha uiockocTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 Komb6unaropuka
8.4 MHoxecTBa
8.5 I'padbr




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 628506515016902569792391934856447641823023447213
Bnageney Xpanckad TaTbAHa AHaTONLEBHA

OeicTevTened C 26.171.2024 no 26.11.2025



http://www.tcpdf.org

		2025-10-31T14:38:53+0500




