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HHOACHUTEJIBHAA 3AIIMCKA

PaGoune mnporpamMmmbel OCHOBHOTO o0OIIero oOpa3oBaHMs 1O aiuredpe
cocTtaBieHbl Ha ocHOBe DyHIaMEHTanbHOTO sApa COJIEpXKaHUsA OOMIETOo
oOpazoBanuss u  TpeOoBaHuii K  pe3yibTaTaM  OCBOCHHUS  OCHOBHOM
oOmieoOpa3oBaTeIbHOM  MPOrpaMMbl  OCHOBHOTO — 0o0miero  oOpa3oBaHws,
npenacraBieHHbIX B DenepaibHOM TOCy1apCTBEHHOM 00pa30BaTEIbHOM CTaHAApTE
oOmrero oOpazoBanus. B HUX Tak)ke yUUTHIBAIOTCS OCHOBHBIE MJIEU U TIOJIOKECHU S
[TporpaMMmsbl pa3Butus U (POPMHUPOBAHUS YHUBEPCATBHBIX YUEOHBIX ACUCTBUN IS
OCHOBHOTI'0 00111eTr0 00pa30BaHUsl.

Co3zHaTrenbHOE OBIAJCHUE YUYAIIMMHUCS CUCTEMOW anredpandecKux 3HAHWUN
U yMEHUI HEOOXOIMMO B TIOBCEIHEBHON JKU3HM HJS M3YYCHHUS CMEKHBIX
JUCIUTUINH U MPOJOHKEHUST 00pa30BaHMUs.

[IpakTHyeckasi 3HAYMMOCTh LIKOJIBHOTO Kypca alreopsl 00yCIOBICHA TEM,
41O €€ OOBEKTOM SIBIISIFOTCS] KOJIMYECTBEHHBIE OTHOIICHUS IEHCTBUTEIBHOTO MUPA.
Marematuyeckass TMOATOTOBKAa HEoOXoaWMa JUIsi TOHMMAaHUS  TPUHITUIIOB
YCTPOWCTBA W WCIOJB30BAHMS COBPEMEHHOW TEXHUKH, BOCIPUATHS HAYYIHBIX U
TEXHUYECKUX MOHATUN U uae. MaTeMaTuka SBJISICTCS SI3bIKOM HAYKH U TEXHUKHU.
C e moOMOIIbI0O MOACIUPYIOTCA M HW3YYArOTCS SBICHUS H  TIPOIECCHI,
IPOUCXOASIINE B IPUPO/IE.

Anre0pa sBIISIETCS OHUM W3 OTIOPHBIX MPEIMETOB OCHOBHOM IIKOJIBI: OHA
o0ecrnieunBaeT U3y4eHne APYruxX AUCHUIUIMH. B mepByto odepesr 3TO OTHOCUTCS K
MpeIMEeTaM €CTECTBEHHO-HAYYHOTO IMKJIAa, B YacTHOCTU K ¢usuke. Pa3Butue
JIOTUYECKOTO MBIIUICHUS] y4YallluXxcsli Npu OOydeHUH anredpe crmocoOCTByeT
YCBOCHHUIO TMPEIMETOB T'yMaHUTApPHOTO IMKiIA. [IpakTrueckue yMeHUs M HaBBIKH
aNredpanyecKkoro XapakTepa HEOOXOIUMBI JJIA TPYAOBOH U MpodeccruoHaTHLHOM
MOJITOTOBKY IITKOJIBHAKOB.

PazBuTne y ywammxcsh TpaBWIBHBIX TPEICTABICHUNA O CYIIHOCTH U
IPOUCXOXKICHUN alreOpanyeckux aOCTpaKIHi, COOTHOUICHHH pPEaJTbHOTO U
WJICATIbHOTO, XapaKTeEpPe OTPAKEHUS MATEMATUYECKOW HAyKOM SBIEHUU U

MPOIIECCOB pEaTbHOTO MHpa, MecTe anreOpsl B CHCTEME HAayK M POJU



MaTE€MaTUYeCKOr0 MOJEIMPOBaHUS B HAyYHOM IIO3HAaHWU M B MPAKTHKE
CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MHPOBO33PCHHS YUAIIUXCS M KAdeCTB
MBIIICHUS, HEOOXOAMMBIX ISl ajanTalid B COBPEMEHHOM WH(MOPMAIMOHHOM
o01IecTBe.

TpeOysi oT ydammxcs yMCTBEHHBIX M BOJIEBBIX YCUJIMH, KOHIEHTpPAIUH
BHUMAaHMs, AaKTUBHOCTH  Pa3BUTOTO  BOOOpa)keHHUs, anrebpa  pa3BUBaET
HPaBCTBEHHBIE  YEPThl JIMYHOCTH (HACTOMYMBOCTb, ILIEJIEYCTPEMIEHHOCTb,
TBOPYECKYI0 aKTUBHOCTb, CaMOCTOSTEIbHOCTh, OTBETCTBEHHOCTb, TPYI0JIOOUE,
JUCHUIUIMHY W KPUTUYHOCTh MBIIUICHUSI) U YMEHUE apTryMEHTUPOBAHHO
OTCTauBaThb CBOM B3IVIAJBl U YOEXIECHHS, a TaKkKe CIOCOOHOCTh MNPUHHUMATh
CaMOCTOSATEIIbHBIE PELICHUS.

N3yuenue anreOpbl, PyHKIUN, BEPOATHOCTH M CTATUCTUKH CYLIECTBEHHO
pacmmMpsieT Kpyroszop Yy4alluxcsl, 3HAKOMs HMX C HHAYKOWEH W JEeIyKLIHEH,
000OILIEHNEM U KOHKpETHU3allMeW, aHalM30M M CHHTE30M, Kiaccudukanuen u
CUCTEMaTHU3alMe, a0CcTparupoBaHUEM, aHAJOTMEH. AKTHBHOE MCIOJIb30BAHHE
3aJa4 Ha BCEX dTamax yuyeOHOro IMpolecca pa3BUBAET TBOPUYECKUE CIIOCOOHOCTU
IIKOJIbHUKOB.

N3yuenne anreOpbl mo3BOJIIET (HOPMUPOBATH YMEHUS U HABBIKU
YMCTBEHHOTO TpyJa — IUJJAHUPOBAHHE CBOEH padOThI, MOUCK PAIMOHAIBHBIX
nyTel e€ BBIMOJIHEHUS, KpUTUUECKYIO OLIEHKY PEe3ysnbTaToB. B mporecce nuzyueHus
anreOpbl IIKOJBHUKHA JOJKHBI HAYYUTHCA H3Jararb CBOM MBICIH SICHO |
MCYEPIIBIBAIOIIE, JAKOHUYHO U EMKO, MPUOOPECTH HABBIKM YETKOTO, aKKYpaTHOTO
Y TPaMOTHOT'O BBIMOJHEHUSI MATEMAaTUYECKUX 3aAIMHCEH.

Baxueiimeld 3amayeidl MIKOJBHOTO Kypca anreOpbl SBISIETCS Ppa3BUTHE
JOTUYECKOTO  MblluieHus:  yvammxcsd. Camu  OOBEKThI ~ MaTeMaTHYECKHX
YMO3aKJIIOUCHU U TIPUHATBIE B anredpe TmpaBuia UX KOHCTPYHPOBAHUSA
CoCcOOCTBYIOT (POPMUPOBAHUIO YMEHUI 0OOCHOBBIBATH U JOKA3bIBATH CY>KICHUS,
MPUBOANUTH YETKHUE OMNpENIETCHUs, Pa3BUBAIOT JIOTUUECKYIO MHTYUIIHMIO, KPATKO U
HarjJIsiAHO PACKpPBIBAIOT MEXAHU3M JIOTMYECKUX TMOCTPOEHWW U yd4aT HX

npuMeHeHuto. TeM cambiM ajnreOpa 3aHMMaeT OJHO W3 BEAYIIMX MECT B



(GOpMUPOBAHUN HAYYHO-TEOPETHUYECKOTO MBINUJICHHUS IIKOJbHUKOB. PackpbiBas
BHYTPEHHIOIO TapMOHHUIO MaTeMaTuKkd, GOpMUPYSd TOHHUMAaHHE KpacoThl U
U3SIIeCTBA MATEMAaTUYECKUX PACCYKIEHUM, anreOpa BHOCUT 3HAUUTENIbHBIN BKJIa]l

B 3CTCTUYCCKOC BOCIIMTAHUC yHallIUXCA.

OBILIAA XAPAKTEPUCTHUKA KYPCA

B kypce anreOpsl MOXKHO  BBIICIUTH  CIEAYIONIME  OCHOBHBIE
coJepKaTeNbHble JMHUU: apudmeruka; anreOpa; (QYHKIHMHU; BEPOSTHOCTh H
cratuctuka. Hapsigy ¢ sTuM B cojepkaHuE BKIIOYEHBI JIBA JTOMOJHUTEIbHBIX
METO/IOJIOTUYECKUX pa3jielia; JOTUKAa U MHOXECTBA; MaTeMaThKa B UCTOPUUECKOM
pa3BUTUM YTO CBA3aHO C peanu3aluei meneil OOIIEMHTEIUIEKTYaTIbHOTO U
OOIIEKYIbTYPHOTO pa3BUTHUs yuanuxcs. CouepkaHue KaxJa0ro U3 dTUX pa3JesioB
pa3BopayMBaeTCs B COJACPKATEIHLHO-METOAMYECKYIO JIMHUIO, MPOHU3BIBAIOIIYIO
BCE OCHOBHBIE cojiepkaTenbHble JUHUH. [Ipu 3TOM mepBas nunus — «Jloruka u
MHOKECTBa» — CIIY>KUT €N OBJIQJCHUS y4alTUMHUCA HEKOTOPHIMHU 3JIE€MEHTaMU
YHHBEPCAJbHOTO MaTeMAaTUYeCKOTO s3bIKa, BTOpas — «Martematnka B
UCTOPUYECKOM pPa3BUTUU» — CIHOCOOCTBYET CO3/IaHUIO OOIIEKYJIbTYPHOTO,
I'YMaHUTApHOTO (hOHA U3YUEHHS Kypca.

Conepxanve TuHUU «ApudmeTrkay ciIyKuT 0a3zod s JabHEHIIEro
U3YYCHUS] YYalllUMHCS MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO MX JIOTHYECKOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHSI TOJIb30BAThCS AITOPUTMAMH, a TaKkKe
MPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B ITOBCEIHECBHOW JKH3HHU.
Pa3BuTHe MOHATHS O 4YMCIE€ B OCHOBHOM IIKOJE CBSI3aHO C PAlMOHAIBHBIMU U
UPpalMOHATBHBIMM YHUCIaMH, (OPMHPOBAHUEM TEPBUYHBIX MPEACTABICHUN O
JICUCTBUTEIILHOM YHCIIE.

Conepxxanne nuHUU «AnreOpa» CHOCOOCTBYeT (OPMUPOBAHUIO Yy
yyalmxcs MaTeMaTHMYeCKOTO ammapaTta JJid pelIeHUs 3aJad H3 pasJesioB

MaTEMaTHUKH, CMEKHBIX MPEIMETOB U OKPYXKAIOIeH pealbHOCTH. SI3bIK anreOpbl



NOAYEPKUBAECT  3HAYEHME  MATEMAaTUKM  Kak  s3blKa  JUIl  [OCTPOECHUSA
MaTeMaTUYECKUX MOJEIIEH ITPOLIECCOB U ABJICHUMN PEATBHOTO MUPA.

Pa3BuTHe anropuTMHYECKOTO MBILIUIEHUS, HEOOXOAMMOIro, B YacTHOCTH,
JUIS OCBOCHHMS Kypca HMH(OPMATUKH, W OBJIAJICHHE HaBBIKAMHU JETyKTUBHBIX
pacCyXICHMI TaKkKe SIBJSIOTCS 3a7adaMu u3ydeHust anreOpsl. [IpeoOpazoBanue
CUMBOJIBHBIX (OPM BHOCHUT cleUu(UYECKUN BKJIaJ B Pa3BUTHE BOOOpPaXKEHUs
YYaIUXCsl, WX CIIOCOOHOCTEH K MaTeMaTHYeCKOMY TBOpUYeCTBY. B oCHOBHOMU
IKOJIE MAaTepuaj IPYNIHUPYETCS BOKPYT PALMOHAIBHBIX BBIPAKCHHM.

Conepxanue pasnena «DyHKIMU» HALEICHO Ha MOJIYyYEHUE IKOJIbHUKAMHU
KOHKPETHBIX 3HaHUN O (YHKUMU KaK Ba)KHEHIIe MaTeMaTHUYecKOW MOJENU s
ONKCaHUs M UCCIENOBaHMsS pPa3HOOOpa3HbIX mpoueccoB. I3ydenune 3toro
MaTepuana CIOCOOCTBYET Pa3BUTHIO Y Yy4YallUXCSl YMEHHUS HCIIOJIb30BaTh
pa3IuyYHble S3bIKM MAaT€MAaTUKHU (CIOBECHBIM, CHUMBOJIMYECKUH, Ipaduyeckuil),
BHOCHT BKJIaJl B ((OPMHUPOBAHUE MPEACTABICHUI O POJIM MAaTEMaTUKU B Pa3BUTUU
LABWIN3ALHH U KyJIbTYpPBI.

Paznen «BeposTHOCTH M CTaTHCTHKa» — 00SA3aTENbHBIM KOMIIOHEHT
IIKOJIBHOTO 00pa30BaHMs, YCWIMBAIOIIMKA €ro MNPUKIAJTHOE M MNPaKTUYECKOE
3HayeHue. DTOT MaTepual HEeoOXOAMM, Mpexae Bcero, g (GOPMUPOBAHUA Y
ydanmxcs (yHKIMOHAIbHOM TPaMOTHOCTM — YMEHHsSI BOCIPUHUMATh H
KPUTUYECKA aHAJU3UPOBaTh MH(GOPMALMIO, TNPEICTABICHHYI0 B Pa3IU4YHBIX
¢dopMax, TOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTUX PEAJbHBIX 3aBUCUMOCTEH,
MIPOU3BOJIUTh  IIPOCTEMIIME  BEPOSITHOCTHBIE  pacyérbl. M3ydeHWe OCHOB
KOMOMHATOPUKHU TO3BOJIUT YYalleMyCsl OCYILECTBIATh PACCMOTPEHHUE CIIydaes,
nepedop U MoACYET Yucia BapUAHTOB, B TOM YMCJIE B MPOCTEHIIMX MPHUKIAIHBIX
3a/1a4dax.

[Ipu u3yyeHUM CTATUCTUKU U BEPOSITHOCTH OOOTAIIAIOTCS MPECTaBICHUS
O COBPEMEHHOI KapTMHE MHpa M METOAAaX €ro HCCIeloBaHus, (opMHUpYETCs
NOHMMAaHUE POJIM CTATUCTUKU KaK MCTOYHMKA COLIMAJIBHO 3HAYMMOU MH(pOopManuu

H 3aKJIaJbIBAIOTCA OCHOBBI BEPOATHOCTHOI'O MBIIIJIICHUA.



MECTO ITPEIMETA B YYEBHOM IIJIAHE

bazucHblil yueOHbIN (00pa3oBaTeNbHBIN) IJIAH HA U3yYEHUE alreOpbl B 7—
9 Kknaccax OCHOBHOM IIKOJBI OTBOJAWT 3 4aca B HEIEIIO B TEYEHUE KaXKIO0ro roja
oOyuenus, Bcero 306 ypokoB. YuebHoe Bpemsi B rumHazuu Ne 12 yBenudeno no 4
YPOKOB B HeJIeNto 3a cué€T BapuaTuBHOM yacT basucHoro minauna, Bcero 408 yacos.

[IpeameT MaTeMaTrKa HaXOAUTCS B IPeAMETHON oOnactu «Maremaruka u
uHopMaTHKa» B 00s3aTeIbHOM 4YacTH y4yeOHOro IuIaHa. B cooTBeTcTBUU C
y4eOHBIM TIIJIJAHOM OCHOBHOTO 0O0IIero o0pa3oBaHHA B Kypce MaTeMaTUKU
BBIICJISIFOTCSL JIBa dTamna: 5-6 kiacchl U 7-9 Kiacchl, y KaXKJ0ro U3 KOTOPBIX CBOU
camocTosaTenbHble GyHKIUU. B 5-6 kitaccax uzydaercs npeamer «MareMmaTukay, B
7-9 xnaccax - ABa npeamMera «Anredpa» u «I'eomeTpusi».

PabGouast mporpamma nnst 7 — 8 kimacca C¢ YrIyOJeHHBIM HM3y4YE€HUEM
MaTeMaTUKU paccyrTaHa Ha 6 4acoB B Hejenmto, oommii o0beM 204 waca (136
4yacoB Ha anredpy, 68 4acoB Ha reoMeTpuio). KOHTpOJIb OCYIIECTBISIETCS B BUJIEC
CaMOCTOATENbHBIX PabOT, 3a4€TOB, NUCHMEHHBIX TECTOB, MaTEeMaTHYECKUX
JTUKTAHTOB, YACIOBBIX MAaTeMAaTHUECKUX AUKTAHTOB IO TEME YPOKa, KOHTPOJIbHBIX
pabor mo pasnenam yudeOHMKA. KoHTpoibHBIE pabOTHI COCTAaBIEHBI C YU4ETOM

00s13aTENIbHBIX PE3YJIHTATOB O0OYUCHHUSI.

TPEBOBAHUS K PE3YJIBTATAM OBYYEHUS U OCBOEHHIO

COILEPXAHUSA KYPCA
[Iporpamma oOecneywBaeT JOCTMDKCHHE CIACAYIOMUX  PE3yIbTaToOB

OCBOCHHS 00pa30BaTEIIbHON MPOrPaMMbl OCHOBHOT'O OOIIIEr0 0Opa30BaHUs:

JIUYHOCHbIE:

1) chopMUPOBAHHOCTH OTBETCTBEHHOTO OTHOIICHUS K YUYCHHUIO, TOTOBHOCTH
U CIIOCOOHOCTH, 00YYaIOIMUXCs K CAMOPA3BUTHIO U CaMOOOPa30BAaHUIO HA OCHOBE
MOTHBAIMU K O0YUYEHUIO U MO3HAHUIO, BEIOOPY JalIbHEHIIEro 00pa3zoBanus Ha O6aze

OPUEHTHUPOBKA B MHpe Tmpodeccuii U mpodhecCUOHATBHBIX MPEANOYTEHUH,



OCO3HAaHHOMY MOCTPOCHHUIO HHIWBHUIYaTbHOM 0O0pa30BaTEIbHOW TPACKTOPUHU C
y4€TOM YCTOMYMBBIX TO3HABATEILHBIX HHTEPECOB;

2) chOpMHUPOBAHHOCTh LEIOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOMN MPAKTUKH;

3) chopMupoBaHHOCTP KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIICHUU U
COTPYIHUYECTBE CO CBEPCTHUKAMHM, CTAPIIMMH M MIIAAIINMH, B 00pa30BaTeIbHOM,
OOIIIECTBEHHO TOJIE3HOM, Yy4eOHO-HCCNeA0BaTEIbCKOM, TBOPUECKOW W JPYTrHUX
BUJAX JIEATEIIbHOCTH;

4) yMeHue SICHO, TOYHO, TPAaMOTHO H3JIaraTb CBOM MBICIM B YCTHOU U
NUCPMEHHOW peYM, MOHUMATh CMBICT TOCTAaBIECHHOW 3a/Jayd, BBICTpanBaTh b
apryMEHTAaLUIO, IPUBOIUTH IPUMEPHI M KOHTPIIPUMEPHI;

5) mpexacraBieHHE O MaTEMaTUYECKOM Hayke Kak cepe 4YeloBEeYeCKOou
NEeSATeNIbHOCTH, 00 »Tamax e€ pa3BUTHA, O €€ 3HAUYUMOCTU Uil Pa3BUTHUS
IUBUIIN3AIUY;

6) KPUTHYHOCTH  MBIIUICHUSA, YMEHHE  paclo3HaBaTh  JIOTHYECKH
HEKOPPEKTHBIE BBICKA3bIBAHUS, OTJINYATh TUIIOTE3Y OT (haKTa;

7) KpeaTUBHOCTh MBIIIJICHUS, MHUIIUATHBA, HAXOAUYNBOCTh, AaKTUBHOCTH MPH
peleHny areOpandyeckux 3ajay;

8) yMeHHE KOHTPOJUPOBATh TPOIECC U  pe3yidbTaT  y4eOHOU
MaTeMaTHYECKOH eATeIbHOCTH;

9) cmocoOHOCTh K HOMOIMOHAIILHOMY BOCHPHATHIO MaTeMaTHYEeCKUX
00BEKTOB, 3a/1a4, PEIICHUMN, PACCYKICHUI.

Memanpeomemuble.

1) yMeHHe CcaMOCTOATENbHO IUIAHUPOBATh AlbTEPHATHBHBIE ITyTH
JTOCTHXKEHMS 1IeJIeil, OCO3HaHHO BbIOMpaTh HaumbOojee 3(PPEKTUBHBIE CHOCOOBI
peleHus yueOHbBIX U TIO3HABATENIFHBIX 33/1a4;

2) yMeHHue OCYUIECTBIATh KOHTPOJIb 110 PE3yJIbTaTy U MO CHOCco0y AeHCTBUS

Ha YPOBHE IIPONU3BOJIbHOI'O BHUMAHHUS U BHOCUTD HCO6X0)II/IMBI€ KOPPCKTHBBLI,



3) yMeHue aJeKBaTHO OIICHUBATh MPABWJIBHOCTh WU OHIMOOYHOCTH
BBITIOJTHEHUS Y4YeOHOUN 3ajauu, €€ OOBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIC
BO3MOKHOCTH €€ pEIICHHUS;

4) 0co3HaHHOE BIAJCHUE JOTUMYECKUMU JEHCTBUAMM OINPEACICHHS TIOHITHIA,
00001IeHHs,  YCTAHOBJCHHMsS  aHAJOrWi,  KjJaccU(pUKAIMM  HAa  OCHOBE
CaMOCTOATENILHOTO BBIOOpa OCHOBAaHMW M KPUTEPHUEB, YCTAHOBIICHUS POIO-
BHUJIOBBIX CBSI3CH;

5) yMeHue YCTaHaBIMBATh NPUYMHHO-CJIE/ICTBEHHBIC CBSI3U; CTPOUTH
JIOTUYECKOE PACCYXKIEHUE, YMO3aKIoueHue (MHAYKTUBHOE, JEIYKTUBHOE W I10
aQHAJIOTUH) U BBIBOIBI;

6) yMeHHMe co3/aBaTh, HIPUMEHATb M NPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJIMYECKHE CPEACTBA, MOJEIM M CXEMbl IJs pEeUleHus YYEeOHbIX U
IIO3HABATEJIbHBIX 33/a4;

7) yMeHHME OpraHU30BBIBaTb Y4YEOHOE COTPYJHHMYECTBO M COBMECTHYIO
JEATEIbHOCTh C YUYHMTEJIEM M CBEPCTHUKAMM: ONPENEIATh LIEJIH, paclpeiciieHue
GyHKIMI ¥ pojeill yyaCTHUKOB, B3aUMOJAEHCTBHE M OOIIMEe CcrocoObl padoThI;
yMeHue padoTaTh B IPYIIE: HAXOAUTh 00IEee PEIICHHE U pa3peliaTb KOHQIUKTHI
Ha OCHOBE COIVIACOBAaHWS NO3UMUMH M y4€Ta WHTEPECOB; CIYLIAaTh MAapTHEPA;
dbopMynupoBaTh, apryMEHTHPOBATh U OTCTAUBATh CBOE MHEHUE;

8) c(hopMUPOBAHHOCTH y4eOHOM u 00111eTI0JIb30BaTEIbCKOM
KOMIIETEHTHOCTH B obnactu UCITOJIB30BaHUS UH(pOPMaMOHHO-
KOMMYHUKaIMOHHBIX TexHosoruil (MKT-komneTeHTHOCTH);

9) nepBoHaYaIbHBIE TPEACTABICHUS 00 UAEAX U O METOJAaX MaTEMaTUKU Kak
00 yHHMBEpCaJIbHOM SI3bIKE HAYKU U TEXHHUKH, O CPEICTBE MOJIECITUPOBAHUS SBJICHUN
Y TIPOLIECCOB;

10) ymeHue BHUIETh MaTEeMaTHMUYECKYIO 3aJady B KOHTEKCTE MPOOJIEeMHOMN
CUTYallMM B IPYTUX JTUCLHUIUIMHAX, B OKPYXKAIOLIEH )KU3HU;

11) yMeHMe HaxoIuWTh B pA3JIUYHBIX HCTOYHHMKAX HH(OpMaLHIO,

HEOOXOMUMYIO [IJISl PEUICHUST MAaTEeMaTHYECKUX MPOOJieM, U MPEJCTaBIATh €€ B



NOHATHON (opMe; MPUHUMATh PEUICHHE B YCIOBUSX HEMOJIHONW M H30BITOYHOMH,
TOYHOM U BEPOSITHOCTHOU MH(OPMAIINH;

12) ymeHue NOHMMAaTh M MCHOJb30BaTh MAaTEMaTHYECKHE CpPEICTBA
HaIJIIHOCTH  (PUCYHKH, UYEpTEXH, CXEMbl M Jp.) Ui HUIOCTPaluH,
WHTEPIPETALNH, aPTYMEHTALNN;

13) ymeHue BbIABUTATH TUIOTE3bl MPU PEIIEHUM YYEOHBIX 3a7ad U
NOHUMATh HEOOXOIMMOCTh UX MPOBEPKU;

14) ymeHue TNpPUMEHATh UHAYKTUBHBIE U JEAYKTUBHBIE CIOCOOBI
paccyXKJIeHUM, BUAETh PA3IMYHbIE CTPATErMH PEIIECHUS 3a/1a4;

15) noHMMaHWe CYIIHOCTH alrOPUTMHUYECKUX MPEANUCAHUN U YMEHUE
JEHCTBOBATh B COOTBETCTBUU C IIPEJIOKEHHBIM aJITOPUTMOM,;

16) ymeHue CamMOCTOATENBHO CTaBUTh LEIW, BBIOMpATh W CO37aBaTh
AJITOPUTMBI 11 PEILICHUs] yYEOHBIX MaTeMaTHUECKUX PooIIeM;

17) yMeHue miaHupoBaTh U OCYIIECTBIATH AESITEIBHOCTb, HAIPABICHHYIO
Ha pelIeHME 3a/1a4 UCCIIEN0BAaTENbCKOTO XapaKTepa.

npeomemuoie.

1) ymenue paboTaTh C MAaTEeMaTHYECKHUM TEKCTOM (CTPYKTYpHpPOBAHHE,
U3BJICYCHHE HEO0OXOAMMON WH(pOpMaIMU), TOYHO U IPAMOTHO BBIpaKaTh CBOU
MBICJIA B YCTHOM MW TIMCBMEHHOM pe€4M, MPUMEHSSI MaTeMaTUYECKYIO
TEPMUHOJIOTHI0O M CUMBOJIMKY, HCIIOJb30BaTh PA3JHYHBIE SI3bIKM MaTeMaTHUKU
(cmoBecHbIN, CHMBOJMYECKUH, rpaduyecKkuii), OOOCHOBBIBATH  CYXICHUS,
MPOBOJUTH KJIACCU(UKALMIO, TOKA3bIBATh MATEMATHUECKUE YTBEPKACHUS;

2) BnaneHue 0a30BbIM MOHATUWHBIM allapaTOM: UMETh MPEACTABICHHUE O
Yuclie, BIAJACHUE CHMBOJBHBIM SI3BIKOM anreOpbl, 3HAHHUE DJIEMEHTapHBIX
(yHKUMOHAIBHBIX  3aBUCUMOCTEH,  (OpMUpOBaHUE  MPEACTaBICHUHA O
CTAaTUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIbHOM MHUPE U O Pa3IMYHbIX CIIocobax ux
U3y4eHHUs, 00 OCOOEHHOCTAX BBIBOJAOB U IMPOTHO30B, HOCSIIUX BEPOSTHOCTHBIN

Xapakrep;



3) ymeHHE BBINOJHATH anredpandeckue MpeoOpa3oBaHUs PAIMOHATBHBIX
BBIPXCHUM, MPUMEHITh UX AN pelIeHUs Y4eOHbIX MaTeMaTHUYeCKHUX 3ajad U
3a]1a4, BOZHUKAIOIIMX B CMEKHBIX YUEOHBIX IIPEIMETAX;

4) ymMeHHe MoIb30BaThCSI MAaTEMATUYECKUMU (POPMYJIaMU U CAMOCTOSITEIIHHO
COCTaBIIATh (POPMYJIbI 3aBUCUMOCTEN MEXIY BEIMUYMHAMU Ha OCHOBE O0OOIICHMS
YACTHBIX CIIy4acB U DKCIIEPUMEHTA;

5) yMeHue pemiaTh JUHEHHBIE U KBaJpaTHbIE YpPaBHEHUS U HEPAaBEHCTBA, a
TAaK)K€ IPUBOAMMBIE K HHUM YPaBHEHHs, HEPABEHCTBA, CHUCTEMBI; IPUMEHSTH
rpaduyueckue TMpeAcTaBiICHUS JJid pEHIeHUs ¢ HCCIEOBaHHsS ypaBHEHUH,
HEPaBEHCTB, CUCTEM; NPHUMEHSTh MOJYyYECHHbIE YMEHHMs ISl pelIeHUs 3aaad W3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, IIPAKTUKH;

6) oBianeHHE CUCTEMON (PYHKUMOHAIBHBIX MOHATHH, (DYHKIIHMOHAJIbHBIM
A3BIKOM M CHMBOJIMKOM, YMEHHUE CTPOUTb TIpaUKu (PYHKIHMM, OMMCHIBATh HX
CBOMCTBA, HCIOJB30BaTh (YHKIMOHAIBHO-TPAQUUECKUE MPEACTABICHUS s
OMMCAHMS U aHAJIW3a MAaTEMAaTUUYECKUX 3a7a4 U PEabHbIX 3aBUCUMOCTEN;

7) OBIaJCHHE OCHOBHBIMH CHOCOOAMU TPEACTABICHUS M aHAINU3a
CTaTUCTUYECKUX JIaHHBIX; YMEHHME pelaTh 3aJlayd Ha HAXOXIEHUE YacTOThl W
BEPOSITHOCTH CITyYalHBIX COOBITHIA;

8) ymMeHHe NPUMEHSTh W3YUYEHHbIE MOHSATHUS, PE3yJbTaThl U METOAbl IpHU
pEelIeHUH 3a/lad W3 pa3MYHbIX pa3leJoB Kypca, B TOM YHCIE 3aJ1ay, He
CBOJISIILIMXCS K HEMOCPEACTBEHHOMY ITPUMEHEHUIO U3BECTHBIX aJITOPUTMOB.

COJEPXAHUE KYPCA
APUOMETHUKA
PanuoHajbHble Yucaa. PaciiupeHrue MHOKECTBA HAaTypaJbHBIX YUCEN 10

MHOXXECTBA IICJIbIX. MHoxecTBa HOCJIBIX YHCCII 0 MHOXCCTBA pPallMOHAJIbBHBIX.

m
PanyonanbHOE 4YMCIO Kak OTHOUIEHWE —, IA€ m — LEeJIoe YHClIo, N —
m
HaTypajapHOe. CTENnEeHb C LENbIM [TOKa3aTENIEM.

JeiicTBuTesbHbIe uncaa. KBagpaTHbiii kopeHb u3 uncia. KopeHb Tperbeit

CTEIICHU. 3aIHNCh KOpHefI C IIOMOIIBIO CTCIICHHU C I[pO6HBIM IIOKAa3aTCIJICM.



[Tonsitne 00 wuppanuoHaIBLHOM 4HCie. VppalmoHAIBHOCT, 4YHCTA U
HECOM3MEPUMOCTh CTOPOHBI M JUArOHANMH KBajparta. JleCATUYHBIC TMPUOIMKEHUS
UppaIMOHATbHBIX YHCEIL.

MHOKECTBO JEUCTBUTENBHBIX YHUCEN;, MPEICTABICHUE JIEHCTBUTEIIBHBIX
yucen OECKOHEUHBIMU JIECATUYHBIMHU ApoOsiMu. CpaBHEHHE JEHCTBUTEIBHBIX
quced.

Koopnunatnas mpsimas. M300pakeHHe dYHCENT TOYKaAMU KOOPAWHATHOM
npssMoi. YUCIOBBIE IPOMEKYTKH.

N3mepenusi, npudankennsi, OneHKu. Pazmepsl 00BEKTOB OKPYKAIOIIETO
Mupa (OT AJIEMEHTAPHBIX YacTHI[ 10 BceleHHOM), NIUTEIbHOCTh MPOIECCOB B
OKpYyKaroueM MUpe. BoljieieHne MHOXKHUTEISI — CTEIIEHU JECITH B 3allMCU YKCIIa.
[IpubnmxEHHOE 3HAUYCHHE BEIUYMHBI, TOYHOCTh MpuOMmkeHus. [lpukuaka u
OLICHKA PEe3yJIbTaTOB BBIYMCIICHUM.

AJITEBPA

AJreOpanvyeckue BbIpa)keHUsl. DyKBEHHbIE BBIPAKEHUS (BBIPAKEHUS C
nepeMeHHbIMH). YuciaoBoe 3HaueHHWe OYyKBEHHOTO BbIpakeHHs. [lomycTtumblie
3HAYEHHS] TEpPEMEHHBIX. [loACTaHOBKA BBIPAKEHUM BMECTO TNEPEMEHHBIX.
[IpeoOpa3zoBanrue OyKBEHHBIX BBIPAXKEHHM Ha OCHOBE CBOMCTB apu(METUUECKHX
nercTBuii. PaBeHCTBO OyKBEHHBIX BhIpakeHUH. TOXKIECTBO.

Crenenb ¢ HaTypaJdbHBIM IOKa3zaTeneM U €€ cBoMcTBAa. OJHOYIICHBI U
MHorousieHbl. (CteneHb MHoroujieHa. CroXKeHue, BBIUUTAHUE, YMHOXKEHUE
MHOTro4JeHOB. DOpMyJIbl COKPAIIEHHOTO YMHOKEHUSA: KBaApaT CyMMbI U KBaJpaT
pazHoctu. @opmyiia pa3zHOCTU KBaapaToB. [IpeoOpa3zoBanHue 11€I0T0 BhIpaKEHUS B
MHOro4wiIeH. Pa3imoxeHne MHOIOWICHOB Ha MHOXKUTEIW. MHOrOWIEHbl C OJHOU
nepemeHHoii. Kopenb wmHorowiena. KsagpaTHbeli TpEXWIECH; pa3iloXKEHUE
KBaJpPaTHOTO TPEXUJIEHA HA MHOKUTEIIH.

AnreOpandeckas ApoOb. OCHOBHOE CBOWMCTBO aire0panveckor apoowu.
CnoxeHnue, BhIYMTaHUE, YMHOXKEHHE, JIeJIeHHe anreOpandeckux Jpooeit. CteneHnb

C LEJIBIM OKA3aTelIeM U €€ CBOMCTBA.



PanmonaneHbpie BbIpaXeHHsT W HUX MpeoOpa3oBaHud. JlokazaTeabCTBO
TOXIECTB.

KBagpartubie kopau. CBoicTBa apu(pMEeTUYECKUX KBAAPATHBIX KOPHEN U UX
IPUMEHEHHE K TPe0Opa30BaHUIO YUCIOBBIX BIPAKCHHUM U BEIUMCICHHSIM.

YpaBHeHusi. YpaBHEHHE C OJHOM mnepeMeHHol. KopeHb ypaBHEHWUS.
CBOIICTBA YNCTIOBBIX PABEHCTB. PABHOCUIIBHOCTD YpaBHEHMUIA.

Jluneitnoe ypaBHenue. KBaapatHoe ypaBHeHue: Qopmyaa KOpHeEH
KBaJpaTHOTO ypaBHeHHs. Teopema Buera. PemieHne ypaBHEHUH, CBOIAIIUXCA K
JMHEWHBIM U KBaJApaTHbIM. lIpuMepsl pemienus ypaBHEHUN TPEThEU U YETBEPTOU
creneHeil. Pemenue n1poOHO-pallMOHAIBHBIX YPaBHEHUM.

VYpaBHEeHUE ¢ JByMs IIEpEMEHHBIMHU. JIMHEWHOE ypaBHEHUE C JBYyMS
NIEPEMEHHBIMU, IPUMEPHI PEIICHNS YPABHEHUM B LIENBIX YUCHAX.

Cucrema ypaBHEHHH C ABYMsS NEPEMEHHBIMH. PaBHOCHIIBHOCTH CHCTEM.
Cucrembl JByX JIMHEWHBIX YPAaBHEHUM C JBYMS IIEPEMEHHBIMHU; pELICHUE
IIOACTAHOBKOM M  CIOKEHWEM. [IpuMepbl pelmeHuss CHUCTEM HEJIMHENHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMH.

Petienne TEKCTOBBIX 33/1a4 aNreOpandeckuM CrocoOoM.

JlexkapToBbl KOOpPAMHATHI Ha IUIOCKOCTH. I'paduueckas HHTepHpeTanus
ypaBHEHHUs C JByMs MepeMeHHbIMU. ['paduk TMHEHMHOro ypaBHEHHS C JABYMs
MEePEMEHHBIMU; YIJIOBOM KOA(DPUIMEHT npsiMOil; YCIOBHE TapalieIbHOCTU
npsambiX. ['paduky npocredmux HEIMHEHHBIX ypaBHEHMI: mapabosa, rumnepoorna,
OKPYXHOCTb. ['paduyeckas HHTEpIpeTalsi CUCTEM YpPAaBHEHUH C JABYMs
NEPEMEHHBIMH.

HepaBencrBa. UncinoBble HEpaBEHCTBA U UX CBOMCTBA.

HepaBencTBO ¢ OOHOM mNepeMEHHOM. PaBHOCMIBHOCTP HEpPABEHCTB.
JluHenHblE HEpaBeHCTBA C OJHOW mepemeHHoW. KBaapaTHele HeEpaBeHCTBaA.
CucTeMbl HEPAaBEHCTB C OJIHOM MTEPEMEHHOM.

OYHKIIUHU

OcHOBHbIC NOHATHS. 3aBUCHUMOCTH MeEXAy BenuunHamu. [loHsThe

¢bynkuun. O6macTb onpeneneHuss ¥ MHOXKECTBO 3HaueHuM (QyHkuuu. CrocoObl



3aganus QyHkuuu. I'papuk ¢ynkun. CoiicTBa (YyHKIMIM, UX OTOOpakeHHE Ha
rpaduke. [Ipumepsl rpa@uKoB 3aBUCUMOCTEN, OTPAKAIOIIUX PEAIbHBIE MPOLIECCHI.

UYncaoBble (pynknuu. OyHKINM, ONUCHIBAIOIIME MPSMYI0 U OOpaTHYIO
IPOMOPIMOHANIEHBIE 3aBUCUMOCTH, WX Ipaduku U cBoiicTBa. JIuHeiiHas QpyHKuus,
e€¢ rpaduk u cBoictBa. KBamparuunas ¢QyHkius, e€ rpaduKk M CBOMCTBA.
Crenennble (DyHKIIMM C HAaTypaJIbHBIMU TOKa3aTeIsiMU 2 U 3, UX TIpapuKkd H
cBoiicta. [paduku dynkimii y=+x,y=%/x,y=|x

Yucaosble MOCJIe10BATEIbHOCTH. ITonsitue YU CIIOBOU
MOCJIEIOBATEIBLHOCTH. 3alaHKe MOCIIEA0BATEILHOCTH PEKYPPEHTHOM PopMyIion u
dbopmyIioi N-To ujieHa.

Apudmernueckass U reomeTpuueckas nporpeccuu. @opmyinel N-ro 4ieHa
apu(PpMETUIECKON U TeOMETPUUYECKOM MPOrpeccHil, CyMMBbl MEPBBIX N-X YIJICHOB.
N300paxkeHne WwieHOB apu(pMETUYECKON U T€OMETPUUECKON MPOTrPeECCUil TOUKaMU
KOOPAMHATHON TUIOCKOCTH. JIMHEMHBIN M SKCIMOHEHUHAIbHBIA pOCT. CI0KHBIC
MIPOLICHTHI

BEPOATHOCTb H CTATHCTHKA

OnucarenbHasi cratucTuka. [IpencraBieHne NaHHBIX B BUJE TaOJIHII,
Irarpamm, rpaduKoB. Cnyuaiinas M3MEHYUBOCTb. Cratuctuueckue
XapakTEepUCTHKKW Habopa JaHHBIX: cpeaHee apudMeThudeckoe, MeauaHa,
HaumOoJIblIee M HaMMEHbIIee 3HaueHus, pa3max. [IpeacTtaBieHne o BEIOOPOUHOM
VCCIIEIOBAaHNH.

Cuayuaiinbie cOOBITHUA U BepPOATHOCTb. [loHATHE O CilydyallHOM OIBITE U
Clly4ailHOM coObITUH. YacToTa Cily4aitHOro COOBITHS.

BEPOATHOCTH H CTATHCTHKA

OnucarenbHasi cratucTuka. [IpencraBieHne NaHHBIX B BUIE TaOJIHII,
JAarpamm, rpaduKoB. Cnyuaiinas W3MEHYUBOCTb. Cratuctuueckue
XapaKTEePUCTHKKW Ha0oOpa JaHHBIX: cpeaHee apudMeTUYecKoe, MeIuaHa,
HauOoJIblIee M HaMEHbIee 3HaYeHus, pa3max. [IpeacraBieHne o BEIOOPOUYHOM

HCCIIEOBAHNM.



Cayvaiinble cOOBITHS U BepPOATHOCTb. [loHATHE O CilydailHOM ONBITE H
CIly4ailHOM coObITHH. YacToTa CIly4ailHOro COOBITHS.

Cratucthueckuii MOAXOJ K IOHATHUIO BEpPOSATHOCTH. BeposTtHOCTH
IIPOTUBOIOJIOKHBIX COOBITHUI. HesaBucumele COOBITHS. YMHOXKEHHE
BEpOATHOCTEW. JlocTOBEpHbIE M HEBO3MOXKHBIE COOBITHS. PaBHOBO3MOXKHOCTH
coopITuil. Kimaccuueckoe onpeeneHne BEpOITHOCTH.

Kom0unaropuka. Perenre KOMOMHATOPHBIX 3a7a4 epedopoM BapHaHTOB.
Komb6unaropnoe npaBuio ymHoxeHus. [lepectaHoBku U (hakTopuai.

JIOI'HKA U MHO/KECTBA

Teopernko-MHOKeCTBEHHbIC NOHATHA. MHOXECTBO, 2JIEMEHT MHOKECTBA.
3ajlaHre MHOXKECTB IIEPEUYHCIICHUEM JIEMEHTOB, XapaKTEPUCTUUECKAM CBOWCTBOM.
CranpapTHble 0003HAUEHHsI YMCIOBBIX MHOXKeECTB. llycTroe MHOXECTBO M €ro
obo3HaueHue. [lonmMHo)kecTBO. OOBEIMHEHNE U IEPECCUEHNE MHOKECTB, Pa3HOCTh
MHOYECTB.

Nnmoctpanyss OTHOIIEHWM MEXAY MHOXKECTBAMHU C ITOMOUIBIO THArpaMMm
Ditnepa — BeHHa.

JuieMeHTbl  JOrukM. [loHATHE O pPaBHOCWUIIBHOCTH, CIIEIOBAHUM,
ynoTpeOaeHne JIOTUYECKUX CBSAZ0K eCu ..., MO ..., 8 MOM U MOJbKO 8 MOM Clyude,
JIOTUYECKUE CBSA3KU U, UTU.

MATEMATHKA B HCTOPHYECKOM PA3BUHTHH

Hctopust popmupoBaHUs MOHATHS 4YHCIA: HaTypajbHbIE YHUCIa, IpOoOH,
HEJIOCTATOYHOCTh PALHMOHAIBHBIX YHCEN JJISI TEOMETPUYECKUX HW3MEPEHUU,
yppaluroHaibHble yncia. CTapuHHbIE CUCTEMBI 3anucH uncen. Jpoou B BaBuione,
Erunte, Pume. OTkpbiTHE AeCATUYHBIX ApoOeil. CTapuHHBIE CHCTEMBI Mep.
Hecsatuunbie apobu u Merpuyeckas cucrteMa mep. [losiBneHue oTpuuaTeabHbIX
yucen 1 Hyss. JI. Maraunukuit. JI. Diinep.

3apoxnenne anredpbl B Heapax apudmeruxu. An-Xopesmu. Poxnenue
oykBeHHou cumBoiuku. [I. depma, ®@. Buer, P. Jlexkapt. Hcropus Bompoca o

HaXOXJEHUU (POopMyJT KOpHEH anreOpandecKux ypaBHEHUN, HEPa3peuruMOCTh B



panukanax ypaBHEHHH crenenu, O6ombiuel yetoipéx. H. Tapranbs, [x. Kapaano,
H. X. AGens, O. lNanya.

N300pereHne  MeTona  KOOpAWHAT,  IO3BOJISIOUIETO  MEPEBOJIUTH
reoMeTpuyeckne oO0beKThl Ha s3bIK anreOpel. P. Jlekapt u I1. @epma. [Ipumepsl
Pa3JINYHBIX CUCTEM KOOPJAMHAT Ha IUIOCKOCTH.

3amaua Jleonapno IIuzanckoro (®PubOoHayum) O KpoJMKax, 4YHCIa
®dubonayuu. 3asaya o MaXMaTHOM JIOCKE.

Hcrokn Teopuun BEpOSTHOCTEN: CTpaxoBoe Aeno, azapTHeie Urpsl. 1. depma

u b. ITackanse. 4. bepnymnu. A. H. Kommoropos.

INJTAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA KYPCA AJITEBPBI B 7—
9 KITACCAX
BeinyckHuKk HayuuTcs B 7-9 kiaccax (AJ1s1 HCIOJIL30BAHKMS B NMOBCEIHEBHOM

JKM3HM 1 00ecneyeHusi BO3MOKHOCTH YCIIEHOT0 NMPOAOJIZKECHUSA 06p330BaHI/IH)

JJIeMEeHThI TEOPUH MHOKECTB U MATEMATHYECKOM JIOTUKU
e OmnepupoBarh HAa 0230BOM YpOBHE! MOHATUAMH: MHOKECTBO, DJIEMEHT

MHOJKCCTBA, IIOAMHOKCCTBO, IIPHUHAIJICKHOCTD,
¢ 3aJaBaTb MHOKCCTBA IICPCUNCIICHUCM HUX JJICMCHTOB,

® HaXOJHTb IICPCCCUCHUC, O6L€I[I/IHGHI/IC, IIOAMHOXKECTBO B HpOCTCfIIHPIX

CUTyaluAX,

e omnepupoBaTh Ha ©0a30BOM YpOBHE TMOHSTUSIMU: ONpEIEICHUE,

daKCHMoMa, TeopcMa, 10Ka3aTCiIbCTBO,

® [PUBOAUTH NPUMEPHI U KOHTPIPUMEPHI ISl MOATBEPKACHUS CBOUX

BBICKA3bIBAHUU.

131ech u nanee — pacrno3HaBaTh KOHKPETHBIE IPUMEDPHI OOIMX HOHSATHI MO XapPaKTEPHBIM IPU3HAKAM, BBITIOJIHATH
JICHCTBUS B COOTBETCTBUU C OIPEJECIICHUEM U IIPOCTEHIIUMU CBOWCTBAMHU MOHATUH, KOHKPETU3UPOBATh IIpUMEPaMH
o011Me ITOHITHS.



B noBceqHeBHOM KU3HH M NIPH U3YYE€HUH APYIHX NMPeAMETOB:
® UCIOJIb30BaTh TIpaduueckoe MPEeACTaBICHHUE MHOXECTB [UJIsi  ONHMCAHMS
peaybHBIX MPOIECCOB W SIBJICHWM, NMpPH pEIICHUH 3a7ad APYTHX YYEOHBIX

MpcaMcCTOB.

Yuciaa
e OmepupoBaTh Ha 0a30BOM YpPOBHE MOHSATHSAMH: HATypajdbHOE YHCIIO, IEJI0e
YUCJI0, OOBIKHOBEHHas JApoOb, JAecsATUYHAs JpoOb, CMellaHHas JpoOb,

palMoHANIBHOE YUCIIO, apUPMETHIECKUN KBaJAPATHBIN KOPEHb;

® NCHOJIb30BaTh CBOMCTBA YHCEII H IIpaBHJIa I[CI\/'ICTBI/II\/’I IIpX1 BBIIOJIHCHHUHU

BBIYMCIICHMI;

® CIIOJB30BaTh IPU3HAKU JeIUMOCTH Ha 2, 5, 3, 9, 10 mnpu BBHINIOJTHEHUU

BBIYHCIICHUW U PEIICHUU HECJIOKHBIX 3a7aY;
® BBIIIOJHATH OKPYIJIEHUE PALIMOHATIBHBIX YUCEII B COOTBETCTBUM C IIPAaBUIIAMU;
® OILICHMBATh 3HAYCHUE KBAJIPATHOTO KOPHS U3 MOJIOKUTEIBHOIO IEJI0TO YUCIIA;
® PpACNO3HAaBATh PAMOHAIBHBIE U UPPALMOHAIBHBIC YHCIIA;
® CpaBHMBATH YUCIA.

B noBceaHeBHOI KU3HU M NPU U3YYEHHH IPYTUX NMPEAMETOB:

¢ OLCHUBATDL PC3YJIbTATHI BBIUMCJICHUIN ITPH PCIICHUHU ITPAKTHUYCCKUX 3a/lay;
® BLINOJHATH CPABHCHUC YHUCCII B pCAJIbHBIX CUTYAlHAX

¢ COCTABJIATH YHCJIOBBIC BBIPAXKCHUA IIPHU PCHICHUU IMPAKTHYCCKUX 3a7a4 U 3a1a4

U3 JIPYruX y4eOHbIX MPEIMETOB.

ToxnecTBeHHbIE IPe0Opa3oBaHNs
e BrinmonHAT, HeCNOXkHbIE MpeoOpa3oBaHMsl JJs BBIUMCIECHUS 3HAYCHUN
YHUCJIOBBIX BBIPAXKEHUH, COAEPKALIUX CTEIEHU C HATypaJbHBIM ITOKa3aTelIeM,

CTCIICHM C LCJILIM OTPULIATCIILHBIM ITOKA3aTCIIEM;



BBITIOJIHATh HCECIOXKHBIC HpCO6p3.30BaHI/I$I OEJIbIX BBIpa}I(CHPIfIi PaCKpPbIBATb

CKOOKH, TPUBOJIUTH MOJJOOHBIE CIaracMsbIe;

UCIIOJIb30BaTh (OPMYJIbl COKpPAIIEHHOTO yMHOXEHUS (KBaJpaT CyMMBbI,
KBaJpaT pa3HOCTH, Pa3HOCTh KBAJapaTOB) [JIsi YHPOIICHUS BBIYUCICHUN

3HAYECHUMN BBIPAXKEHUM;

BBITIOJHATh HECJIOXKHBIE MpeoOpa3oBaHus APOOHO-THMHEWHBIX BBIPAKCHUA U

BLIpa)KeHI/Iﬁ C KBaJI[paTHbIMU KOPHAMMU.

B HOBCCI{HCBHOﬁ JKU3HA A IIPHU U3YICHHUH IPYIrUX NMPpEeaIMETOB:

IIOHUMATb CMBICJI 3allMCH YKUCJId B CTAaHAAPTHOM BHIC,

OIICpUpPOBATH HA 0a3oBOM YPOBHC IMOHATUEM «CTaHAAPTHAA 3alIUCh YHUCJIa».

YPaBHeHPISI N HEPABCHCTBA

OnepupoBarb Ha 0a30BOM YPOBHE TOHSATHSIMHU: PABEHCTBO, YHCIOBOE
PaBEHCTBO, YPAaBHEHHE, KOPEHb YPABHEHHUs, PELICHHWE YPAaBHEHUS, UYUCIOBOE

HCPABCHCTBO, HCPABCHCTBO, PCIICHUC HCPABCHCTBA,
IMPOBCPATH CITPABCIJIMBOCTD YU CJIOBBIX PABCHCTB U HCPABCHCTB,

peIIaTh JIMHEHUHBIC HCPAaBCHCTBA M HCCIIOKHBIC HCPABCHCTBA, CBOIAIINCCA K

JIMHEHHBIM;

pelIaTh CUCTEMBI HECIIOXKHBIX JTUHEUHBIX YPAaBHEHH M, HEPABEHCTB;

MIPOBEPSTH, SABJISIETCS JIU JAaHHOE YUCJIO PEIIEHUEeM YpaBHEHUS (HEPaBEHCTBA);
pelaTth KBaJpaTHbIE YpaBHEHUS 110 (popMyIie KOpHEH KBaApaTHOTO ypaBHEHUS,;

M300pakaTh PEIICHUS] HEPABEHCTB U MX CUCTEM Ha YMCIIOBOM TIPSIMOA.

B noBceaHeBHOI KU3HU U NPU U3YYEHUH IPYTUX NMPEAMETOB:

COCTaBJISITb M pEUIaTh JIMHEWHBIE YPAaBHEHUA IIPU PEIICHUH 3a/]ad,

BO3ZHMKAIOIIMX B IPYTUX y4E€OHBIX MpEeAMETaX.



DyHKIUU

Haxonuth 3Ha4eHne (PYHKITNH TI0 3aJaHHOMY 3HAYCHUIO apTyYMEHTA;

HaXOJIWUTb 3HAYCHUC AaprymMCcHTa II0 3aAdHHOMY 3HA4YCHHIO (1)YHKHHH B

HCCJIOKHBIX CUTYAIHAX,

OIIPCACIIATH IMOJOKCHUC TOYKHU IIO ec KOOpAnHaTaM, KOOPpAHHATBI TOYKHU II0 eé

ITOJIOXXCHHIO Ha KOOpI[HHaTHOﬁ IINTIOCKOCTH,

no rpaduKy HaxXoIUTh OOJIACTh OMPENEJICHHS], MHOXECTBO 3HAYCHUM, HYJIU
GyHKUIMH, TPOMEXKYTKM 3HAKOMOCTOSHCTBA, MPOMEXYTKH BO3pacTaHusi U

yObIBaHMs1, HAMOOJIbILIEE U HAUMEHbIIIEE 3HAYCHUS (PYHKIUY;
CTPOUTH IpapuK JMHEHHON (DYHKIINH;

MPOBEPATh, SBIACTCA JU JaHHbIM Tpaduk rpaduKoM 3alaHHON (GYHKIUU

(JIMHEWHOM, KBaIpaTUYHOM, 0OpaTHOU MPONOPLUUOHAIBHOCTH);

OIIpCACIIATDH HpI/I6JIH)KéHHI>IG SHAYCHHUA KOOPIHWMHAT TOYKH IICPCCCUCHUA

rpadukoB QyHKIIHIA;

omepupoBaTh Ha 0a30BOM ypOBHE TOHSATUSIMHU: TMOCIEIOBATEIbHOCTD,

apuQMeTHdecKas Mmporpeccusi, reoMeTpruIecKast mporpeccus;

peuiaTth 3aJa4d Ha IPOrpecCur, B KOTOPBIX OTBCT MOKET OBITH IMOJIY4YCH

HETMOCPEACTBEHHBIM MOJICUETOM 0€3 MpUMEHEHUs PopMyII.

B noBcegHeBHOM KU3HU M NIPU M3YYEHUH APYTUX MPEAMETOB:

UCIIOJB30BaTh Tpauku peasbHbIX MPOIECCOB U 3aBUCUMOCTEH st
OTpEJIEICHUs] WX CBOWCTB (HaWOONbIIME W HAWUMEHBIIUE 3HAYCHUS,
MPOMEXKYTKH BO3pacTaHUsi U YObIBaHMs, OO0JacCTH TOJOXKHUTEIbHBIX U

OTPUIIATENIbHBIX 3HAYCHUH U T.11.);

UCITIOJIb30BaTh CBOMCTBA JMHEHHON (QyHKIMH U ee TpaduK MpU pelieHur 3a1ad

U3 JIPYTUX y4eOHbIX IPEIMETOB.



CraTucTuka M TeOpUsi BepOSITHOCTEM

Nmets MNpCACTABJICHUC O CTATHCTHYCCKHX XapPaKTCPUCTHUKAX, BCPOATHOCTH

CJ'IY‘-I&ﬁHOI‘O CO6I>ITI/ISI, KOM6I/IHaT0pHI>IX 3agadax,

pemarb HpOCTGﬁHIHG KOM6I/IHaT0pHBIe 3alayny  METOAOM  IPAMOIro H

OpraHU30BaHHOTO Mepedopa;
MPEICTABIATH JIaHHBIE B BUJIE TaOJUII, AMarpaMmM, rpaduxos;

YuTaTh HMHQPOPMAIUIO, TPEACTABICHHYIO B BHUAE TaOJUIBI, JAHArpaMMEI,

rpaduka;
OTIPEJIEIISITh OCHOBHBIE CTATUCTUUECKUE XaPAKTEPUCTUKH YHUCIOBBIX HAOOPOB;
OILICHUBATh BEPOSITHOCTH COOBITHUS B MIPOCTEUIIIUX CITydasiX;

HMCTD IIPCACTABJICHUC O POJIM 3aKOHA OOJIBIIINX YHCEII B MACCOBBIX SIBIICHUSX.

B moBceaqHeBHOI KU3HU M NPU U3YYEHUH IPYTUX NMPeAMETOB:

OICHUBATDH KOJIMYCCTBO BO3MOKHBIX BAPUAHTOB MCTOIOM Hepe6opa;

HMCTb IPEACTABIICHHUC O POJIM IMPAKTHUYCCKHU AOCTOBCPHBIX W MAJIOBCPOATHBIX

COOBITHI;

CpaBHUBATb OCHOBHBIC CTATHCTHYCCKHC XapPAKTCPUCTHUKH, IIOJYYCHHBIC B

MpoIIeCcCce PEIICHUs MPUKIATHON 3aa4M, U3yYCHUS PEaTbHOTO SIBJICHUS;

OLOCHHUBATL BCPOATHOCTL PCAJIBbHBIX COOBITMM M SABJCHHHA B HECIOKHBIX

CUTyalusx.

TexkcTOoBBIC 32]a4YU

Pemarts HECI0XKHBIC CIOKETHBIC 3aJlavy pa3HbIX THUIIOB Ha BCC apI/I(i)MCTI/I‘IGCKI/IC

JICHCTBUSI,

CTPOUTh MOJENb YCIOBUSA 3a7aud (B BUJE TaOJNHIIBI, CXEMBI, PUCYHKa WIIU
ypaBHEHMS), B KOTOPOH JaHbl 3HAYECHHUS JBYX U3 TPEX B3aMMOCBS3aHHBIX

BCJIMYHUH, C OCJIBIO ITIOMCKA PCIICHUA 3a1a49M,



OCYHICCTBJIATD CII0CO0 TOMCKa pCUICHUA 3aJladuv, B KOTOPOM PpacCCyKIACHHC

CTPOUTCS OT YCJIOBHS K TPEOOBAHUIO HJIA OT TPEOOBAHUS K YCIOBHIO;
COCTABJIATH IUIAH PELICHUs 3a1a4H;
BBIJICTIATD JTaIlbl PEIICHUS 3a1a4H;

HHTCPIIPCTUPOBATL BBIYUCIIMTCIIBHBIC PC3YJIbTAaTbl B 3a4d4C, HMCCICA0BATDH

IMMOJIYYCHHOC PCUICHUC 3a1a4U,

3HATb PaA3JINIUC CKOpOCTeﬁ 00BbEKTa B CTOSUCH BOIC, IIPOTUB TCUCHUSA U II0

TEYEHUIO PEKU;
pemaTh 3a7ja4i Ha HaXO0KJIEHUE YacTH YMcia U YKCia M0 €ro YacTH;

pemaTh 3aJladyd pa3HbIX THUIOB (Ha pa0OTy, Ha TMOKYIKH, Ha JBUXKEHUE),
CBSI3BIBAIOLIUX TPU BEJIUYHUHBI, BBIICIATh OTH BEIUYUHBI U OTHOILICHUS MEXTY

HHMH;

HaxoAWTh IIPOOCHT OT 4YHCJId, YHUCIO II0 IMPOHCHTY OT HETO0, HAXOAUTb

IMPOOCHTHOC CHMIKCHUC WJIN ITPOLUCHTHOC IMOBBIIICHHUC BCIIMYNHBI;

peuiaTh HECJIOKHBIC JIOTUYCCKUC 3a/ladi MCTOJIOM paccymz[eHI/Iﬁ.

B noBcegHeBHOM KU3HU M NIPU U3YYEHUH APYTUX MPEAMETOB:

BBIABUI'daTb THUIIOTE3bI O BO3MOJKHBIX IIPCACIIBHBIX 3HAYCHUAX HNCKOMBIX B

3aJlaue BEJIMYMH (Je1aTh MPUKHUJIKY ).

Hcropusi MaTeMaTUKH

OnuceIBaTh OTACJIBHBIC BBLIAOIIUCCA PpPC3YJIbTAaThbl, IIOJYUYCHHBIC B XOIC

Pa3BUTHA MAaTCMAaTUKHU KaK HAYKH,

3HaTh IPUMEPBl MATEMATUYECKUX OTKPBITUM M HMX AaBTOPOB, B CBSI3U C

OTEYECTBEHHOW U BCEMUPHOM UCTOPHUEH;

IIOHUMATb POJIb MaTCMAaTHUKH B PAa3BUTHHU Poccumn.

MeToabl MATEMATHKH



e BriOupars moaxoAsnui W3y4YeHHBIM METOM Ui PEIICHWU U3YyYCHHBIX THUIIOB

MaTECMaTH4YCCKHUX 3a1a4,

e [lpuBoauTh mNpuUMEpPhl MATEMATHYECKUX 3aKOHOMEPHOCTEH B OKpYKaIOIIEH

HCﬁCTBHTCHBHOCTH " IIPOU3BCACHUAX NCKYCCTBA.

BbINyCKHMK MOJYYUT BO3MOKHOCTH HAayuyuThesi B 7-9 Kjaccax ajs
o0ecreyeHrs] BO3MOKHOCTH YCHEIIHOTO TPOJAOJ/LKEHHsI 00pa3oBaHMsl Ha

0a30BOM M YIJ1yOJIEHHOM YPOBHSIX

DJIeMeHThI TEOPUM MHOKECTB M MATEMATHYECKOM JIOTUKHU
o Onepuposamv® nowsmuamu: onpeoeienue, meopema, aKCUoMa,
MHOHCECMBO, XAPAKMEPUCUKU MHOHNCECMEA, INEeMEHN MHOMCeCmad,
nycmoe, KOHeuHOe U OeCKOHeYHOe MHONCeCmE0, NOOMHONCECMBO,

npuHaafle.?fCHOCWlb, BKJlIlO4eHUue, padBeHCn160 MHOIMCeCmMas,

L u306pa9fcamb MHoOoMHCecmea U OmMHOWIEeHUe MHOoIHceCcme C NOMoOuLbro

Kpy2o8 Junepa;

L onpe()eﬂﬂmb anlHClaﬂe.?fCHOCWIb ajemernma MHOIICecmesy,

00veouHenuIo u nepece4eHUurO MHoacecms,

® 300a6amb MHOMNCECMBO C NOMOWbIO nepeducilerusl J2J1emMeHnos,

CJI0B6ECHO20 ONUCAHUA,

® onepupoeantv NOHAMUAMU. BbICKA3blBAHUE, UCMuUHHOCMb u
JIOJICHOCN1b  6bICKA3bIBAHUA, OmpuyaHue 8blCKa3bl661Hu1/7, onepayuu
HAO  BbICKA3bIBAHUSIMU: u, uiu, He, YCJI06HbIE BbICKA3bIBAHUA

(umnauxayuu);

® Cmpoumbs 8blCKA3bI6AHUA, OMPUYAHUA BbICKA3bIBAHUIL.

2 3IICCB " JaJ€€ — 3HAaTh ONMPEACIICHUEC ITIOHATHA, YMETD MOSICHATH €T0 CMBICJI, YMETh UCIIOJIB30BATh IIOHATHE U €TO
CBOIiCTBa IIpyu NpOBCACHNH paccyxczxefmﬁ, JA0Ka3aTeJIbCTB, pCHICHUU 3aJ1a4.



B noBceaqHeBHOI KU3HU M NPU U3YYEHNH IPYTUX MPEAMETOB:

cmpounisb Yenovku ymosam;oquud HA OCHOB€ UCNOb306AHUA NPABUT TOCUKU,

ucnoJjiszoeamsv MHooJlcecnea, onepayuu C MHoaHcecmeamu, ux epaqbuquKoe

npedcmaeﬂeHue 0J151 ONUCAHUSL PEANBHBIX npoyeccos u SGNeHUU.

Yuciaa

Onepupaeamb NOHRAMUAMU. MHOIHCECNIBO HAMYPAJIbHbLIX YUcel, MHONICEeECMBO
Uenblx Yuceil, MHONHCeCmeo pAYUOHAIIbHBIX Yucel, UuppayuoHdlbHoe YUCI0,
Keadpamezﬁ KOPEHb, MHOIHCECNBO0 O0elcmeumenbHbix yucen, ceomempuueckad
Unmepnpemayusl HamypajibHblX, UYEJIbIX, PAUYUOHAIbHDLIX, O0eticmeumenbHbix

yucei,
NOHUMAMb U 00BSCHANMb CMBLCL HOSuMMOHHOIZ 3anucu HamypajibHo20 ducia,

6blNOJIHAMb  6blYUCIEHUA, 6 MmMOM 4Yucjie C UCnOoJIb306AHUEM npuéMoe

PAYUOHATLHBIX BLIYUCTEHULL

8bLINOIHAMb OKpPY2leHUe PAYUOHATILHBIX YUCEe C 3A0AHHOL MOYHOCbIO;
CPABHUBAMb PAYUOHATILHBLE U UPPAYUOHAIbHBLE YUCTA,

npeocmasisims PAyuoOHAIbHOE YUCTO 8 BUOe 0eCAMUYHOU Opoou

YNOpAO0OUUBAMb YUCIAA, 3ANUCAHHbIE 8 BU0e O0OLIKHOBEHHOU U OeCAMUYHOU

opoou;

Haxooums HO/] u HOK yucen u ucnonvzosamo ux npu peuieHuu 3a0ad.

B noBceagHeBHOM KU3HU M NIPU U3YYEHUH APYTUX MPEAMETOB:

npumeHAaAms npaesuia I’lpu6flu9fC€HHblx BbIYUCTIeHUU npu peuieHuu npaKkmu4ecKux

3a0a4 u peweHuy 3a0a4 Opyeux yueOHbIx npeomMemos,

BbINOJIHANbL CPpABHEHUEe pEe3)Ybmanios BbLIYUCTICHUI npu peuterHuu npakmu4ecKux

3610(11{, 68 mom ducje npu6ﬂu9fC€HHblx 6blllLlCJl€Hl/llZ,'



cocmaesyisiims U oyeHusanib 4Yucjiossle 6blpasitiCenusl npu peueHuu npakmudecKux

3a0ay u 3a0a4 u3z Opy2ux y4eOHulX npeomemos,

3anucosleadmsb U OKpY2IANb YUCIOB6ble 3HAYEHUA pedlbHblX eeludun C

UCNOJIb3068AHUEM DA3HBIX CUCMEM USMEPEHUAL.

TO)KI[CCTBEHHLIG npeoﬁpasoBaHI/m

Onepupaeamb NOHAMUAMU CIMMENEHU C HanypalbHblM nokasamejiem, Cmeneru c

yéeiblm ompuyanmelbHblM noxkasamejiem,

8bINOIHAMbL NPEoOPA308AHUS YENbIX BbIPANCEHU: Oeucmseusi ¢ 0OHOUNeHaMU
(cnodicenue, gpluumanue, YMHONCEHUE), OCUCMBUL C MHOSOULEHAMU (CodCeHue,

eblyumaHue, _)/MHO.?{CQHI/IQ),'

BLINOJIHAMb PA3NIONCEHUE MHO2OYNEHO8 HA MHONCUMENU OOHUM U3 CNOCO008:
8blHeceHUue 3a CKOOKY, 2pYNnUpo8Kd, UCHONb308aHUe (POPMYIL COKPAUEHHO2O

VMHOMCEHUSL,
8bLOEJISINMb KBAOPAM CYMMbL U PASHOCMU 0OHOYNEHO8,
PACKIaovbi8ams HA MHOMCUMENU KBAOPAMHbIUL MPEXUIEH,

6blNOJIHAMb npeo6pa306aﬂuﬂ 6’blpa.?fC€Hlxl12, codepofcau;ux cmenedu ¢ yenvimu
ompuyamenbHbiMU noKazameyAimu, nepexodumb om 3anucu 8 sude cmeneHu ¢

yenvimM ompuyameslbHblM nokasamejaem K 3anucu 6 suoe 0p06u;

8bLINOIHAMb NPE0OPA308aHUsL OPOOHO-PAYUOHATLHBIX BLIPANCEHUU: COKPAUEHUE
Opobell, npusedenue aneebopaudeckux opodei K obwemy 3HaAMeHameo,
CNOJICeHUe, VMHOdMCEHUe, OelleHue aneeopauyeckux opobell, 8036edeHue

aneebpauyeckoll Opoobu 8 HAMYPAIbHYIO U YEYI0 OMPUYAMETbHYIO CINEeNeHb,
BbINOJIHAMb NPEOOPA3Z0BAHUSL BLIPANCEHULL, COOEPAHCAUUX KBAOPAMHbLE KOPHU,

6b10€IMb Keadpam CYMMbl  UIU paA3HOCMU Oeywzeﬁa 6 BblPAIICEHUAX,

cooepacamux Keaopammvie KOPHU,

8bINOJIHAMb NPEOOPA30BAHUSL BLIPANCEHUL, COOEPAHCAUUX MOOYIIb.



B noBceaqHeBHOI KU3HU M NPU U3YYEHNH IPYTUX MPEAMETOB:

6blNOJIHAMb npeo6pa306aﬂuﬂ u oelcmeus ¢ qucaamu, 3anuUCaHHsvbimMu 6

CMAaHOApMHOM 8UOe;

8bLINOIHAMb NPE0OPA308AHUS ANIRCOPAUUECKUX BbIPANCEHU NPU PeuleHUU 3a0ay

opyaux y4eOHbix npeomemos.

YpaBHeHUs U HEPABEHCTBA

Onepuposams NOHAMUAMU: YPABHEHUE, HEePABEHCMB0, KOPEHb YPABHEeHU,
peuieHue HepaseHcmed, PAGHOCUNIbHbIE YPAGHEeHUs, 001acmb onpeoenenus

YpaeHeHus (HepaseHcmea, cucmembl YPAaeHeHUll UL HEPABEHCMNS),

pewiams UHElHble YPAGHEHUs U YPABHEHUs, C800uUMble K JUHEUHbIM C

nOMOUIbIO MOANCOECMBEHHBIX I’lp€06pa306‘61HlﬂZ,’

pewams Keaopammubvle YPAGHEeHUsl U YPABHEHUs, C80OUMbIe K KBAOPAMHbIM C
ROMOWBIO MOAHCOECMBEHHBIX NPeodPA308AHUI
peuwams OpoOHO-TUHElIHbIEe VPABHEHUS,

. f(x)=a
pewams  npocmeluiue  UPPAYUOHATbHbIE  YPABHEHUs  8UOA ,

VI =\a(x).

n
pewams ypasHeHus euoa* =2 ;

peuwamov  YpAGHEHUA cnocooom PA3N03iICEeHUA HA MHOIMCUmMeENU U 3AMEHbL

nepemeHHOouU,

UCNONB308AMb  MEMOO UHMeP8Alos Ol peuleHuss yYeavix U OpoOHO-

PAUUOHAIbHBIX HEPABEHCME,
peutanio JIUHELIHbLE YPABHEHUA U HepaBeHcmea ¢ napamempamu,
peuambv HeCJIOIHCHbLE K@(l@pdl’l’lele YpAaeHeHUA C napamempom,

peutamsvb HECN0ICHblE CUCniembl JAUHEUHbIX ypaeneHwJ C napamempamu,



® peuiamvp HeCN0IiCHble YPABHEHUA 6 YEIblX YUCIAX.

B noBceHeBHOM KM3HU M NIPU U3YyYeHHHU APYTHUX NPeIMETOB:

cocmaeyiims U peuanms JUHeUHble U KGCIapClWIHble ypasHerusd, ypaeHeHU:, K
HUM ceod}m;uec;z, cucmemvl JUHEUHbBIX ypaeHeHuL?, HepaseHcme npu peuleHuu

3a0ay Opyaux y4eOHviX npeomemos;

8bLINOIHAMb OYEHK) NPasoono0odus pe3yibmamos, noayiaemvix npu peuleHuu
JIUHEUHBIX U KBAOPAMHBIX YPAGHEHUU U CUCMEM JUHEUHbIX YPAGHEeHUU U

Hepageencma npu peueHuu 3a0a4 Opyeux yu4eOHuIX npeomemos,

6bl6updﬂ’lb coomeemcmeyrouiue ypaeHeHusl, HepaseHcmeda Ui ux Cucmemal ons
COCMABNEHUS. MAMEMAMUYECcKoll Mooeau 3a0aHHOoU pea]leOIZ cumyayuu uiu

NPUKTIAOHOU 3a0a4u;

yMemsv — UHMEPNpemuposams — NOJYYEeHHbIU  NpU  peueHuu  YpagHeHus,
HepaseHcmea Uiu CUCmeMbl pe3ylbmam 6 KOHMmeKCcme 3a0aHHOU pealbHOU

cumyayuu uiu NPUKIAoOHoU 3a0a4u.

DOyHKUIMHA

Onepuposams noHAMUAMU: QYHKYUOHAILHAS 3A6UCUMOCMb, QYHKYUSA, epagdhux
@dyukyuu, cnocobwvl 3a0anus QYHKYUU, apeymeHm U 3HAYeHue @OYHKyuu,
obnacms onpedenenuss U MHONCECBO 3HAYEHUU (OYHKYyuU, Hyau @OYHKyuu,
NPOMENCYMKU 3HAKONOCMOSIHCMEA, MOHOMOHHOCMb Gdynryuu,

YEMHOCMb/HEUEMHOCMb PYHKYUU,

cmpoums  2pa@uxku  TUHEUHOU, K8AOpamuyHou  (QyHKyui, 00pamuou

NPONOPYUOHATLHOCMU, DYHKYUU 8UOA: x+b ¥= Jx Y= 8 L y= ] :

Ha npumepe KEAOPAMUYHOU (QYHKYUU, UCNONb308AMb NPeodpa3068aHus

epagura gpyuxyuu Y=F(X) ona nocmpoenus epagurxos gynxyuii ¥ ~ af (ke +b)+c ;



coCmasnsims YpaeHeHus NPSAMOU NO 3a0AHHbIM YCI08UAM: NPOX0Ooawell uepes
08e MOYKU C 3a0AHHbIMU KOOPOUHAMAMU, NPOX0OAWell yepe3 OAHHYI0 MOYKY U

napanienbHou OAHHOU NPAMOU;
uccnedosams QyHKYuo no eé epapuxy;

HAXO0OUMb MHONCECEO 3Haqum7, HYJU, NPOMENCYMKU 3HAKONOCMOAHCMEA,

MOHOMOHHOCMU K8AOPAMUYHOU (DYHKYUU,

onepuposamaos NOHRAMUAMU. TZOCJZGOOGCZme]ZbHOCWZb, apuquemuquKaﬂ

npocpeccus, ceomempudecKkasl npocpeccus,

peuwiams 3a0a4u Ha apUOMemudecKyio U 2e0MempulecKyo npocpeccuio.

B noBcegHeBHOI KU3HU M NPU U3YYEHUH IPYTUX NMPEAMETOB:

uwnocmpupoeams C NOMOULbIO epacpuka PealbHYI0 3d6UcCUMOCmdb Ujiu npoyecc

no ux xapakmepucmuxkam,

UCNONIL308AMb CBOUCMBA U 2PAPUK KEAOPAMUYHOU (DYHKYUU NPU peuleHuu

3a0ay u3 Opyaux yueOHvix npeomemos.

TexkcTOoBBIC 32]a4YU

Pewamo npocmole U CJ0OJNCHbLE 3a0aqu PA3HbBIX mMunoe, a maxoce 3a0aqu

NOBLIULEHHOU MPYOHOCU

ucnoJjibzoeaniv pasHvle KpankKue 3adnucu Kaxk MOOeU MEeKCMOo8 CIOANCHBIX 3a0ay

onst nocmpoeHus NOUCKOBOU CXeMbl U peuteru: 3(1()61'{,'

pasiuams MoO0enb meKcma u Mooeilb peuleHusl 3a0a4u, KOHCMPYUposams K

O0OHOUL MOOeU PeuleHUs HeCTIONCHOI 3a0ayl pa3Hvle MOOeaU MeKCma 3a0adu;

3HAMb U NPUMEHAMb 00a cnocoba Noucka peuleHus 3a0ay (om mpebosaHus K

YCA08UIO U OM YCI08Us K MPpebOoB8aHUIO),

MOOenuposamb paccylicoeHUus npu NOUCKe peuleHus 3a0ay ¢ noMowbio epag-

cxXemuvl,



8bLOEJISIMb dMANbL peulenus: 3a0ad U COOePHCAHUE KAHCO020 dDMAand,

ymemv 6bl0Upams ONMUMATLHBIL MEmoO peuwleHusi 3a0ayu U O0CO3HABAMDb
8b100p Memooa, paccmMampuéams paziuyHble Memoovl, HAXOOUMb pA3Hble

peuieHus 3a0a4u, eciu 603MONCHO,
AHATUZUPOBAL 3aMPYOHEHUS. NPU PeueHUul 3a0ay;

BbINOJIHAMb ~ pPA3IUYHble  NpPeoOpa3’08anusi  NPEONIONCEHHOU  3a0ayl,

KOHCMPYUPO8amsb HO8ble 3a0a4u U3 OGHHOU, 8 MOM Yucjie 0Opamubie;

UHmepnpemuposams ebl4UCiIUMENIbHble pPE3)bnidmul 6 36106!%8, ucciedosamo

noJjiy4eHHoe peuierue 361061141/[,'

AHAUZUPOBATL  BCEBO3MOINCHBIE CUMYAYUU B3AUMHO20 PACNONONCEHUS O08YX
00beKmMOo8 U USMEHeHUe UX XAPAKMEPUCMUK NPU COBMECHHOM OBUICEHUU
(ckopocmb, 8pemsl, paccmosiHue) Npu peuleHuu 3a0ay Ha O0BUNCeHUE 08YX

00beKmos Kax 6 OaHOM, maxK u 6 npomMuUuBONOJIOINHCHLIX HANPABIIEHUAX,

UCCe008amMb 8CEBO3MONCHDLE cumyayuu npu peuternuu 3a0a4 Ha 0sudicerue no

peke, pacemampueanio pasHble CUCMEMDbL omcuéema,
pewamo p03H006p613Hbl€ 3a0a4u «Ha yacmuy,

pewamo u 000CHO8bIBAMb CBOE peulerue 3a0a4 (Gblaeﬂﬂl’nb mamemamudecKyro
OCH06’y) HA HAXOJNCOCHUEe YACMU YUCAAd U YUCIAd NO €20 HACMU HA OCHOBE

KOHKDEMHO20 CMblcla Opodu;

0CO3HABAMb U OOBACHIMb UOSHMUYHOCb 3A0AY PAZHBIX MUNOS, CEA3bLEAIOUIUX
mpu GequyuHvl (Ha pabomy, HA NOKYNKU, HA OBUdICEHUE). B8blOeNsiMmb M
BEIUHUHBL U OMHOWEHUST MENCOY HUMU, NPUMEHSMb UX NPU peueHul 3a0ay,

KOHCmpyupoeanib cobcmeentvle 3a0au YKA3AHHbIX MUnoes,

61a0emb OCHOBHbIMU Memooamu peuleru: 3a0ay  Ha cmecu, Ccniaebl,

KOHYermpayuu,



peutanio 3a0ayu  Ha npoyenmol, 6 mMOM Uucie, CJHA0IHCHble NpPoOYEeHmovl C

06OCH08aHM€M, UCNnOJIb3)sl pd3Hble Cl’lOCO6bl,’

peuwtams JjocuvecKue 3a0ayu PA3HbIMU CI’ZOCO6QMM, 6 mom yucie, c OGyM}Z

O10KaMu U ¢ mpems O10KAMU OAHHBIX C NOMOWBIO MAOIUY;

peutanio 3a0ayu no KOM6uHam0pl/lK€ u meopuu GQPOﬂMHOCmeﬁ HA OCHoee

UCNOJIb306AHUA USYHUEHHbLX Memooos u 060CHOBbIBAMb peuternue,
peutantbo HECII0ICHblE 3a0a4u N0 MamemMamuyeckol cmamucmuke,

ognademsv  OCHOBHbIMU — MEMOOAMU  peuleHusi  CIOHCeMHbIX  3a0au:
apugmemuydeckut, ancebpauyeckuil, nepedoOp 6apUAHMO8, 2eoMempuiecKul,
epagpuueckull, NPUMEHAMb UX 6 HOBbIX NO CPAGHEHUI0 C U3VYEeHHbIMU

cumyayusix.

B noBcegHeBHOI KU3HU M NPU U3YYEHUH IPYTUX MPEAMETOB:

8b10€1AMb NPU peueHuU 3a0ad XapaKmepucmuku paccCmampueaemou 8 3aoaue
cumyayuu, OmiuyHvle Om peanrbHbIX (me, om KOmMOpbIX aOCMpazupos8aniucs),
KOHCMPYUpo8ams HOBble CUMYayuu ¢ Y4eémom 3Smux Xapakmepucmuk, 6
YaCMHOCMU, NPU peuleHul 3a0a4 Ha KOHYEeHMPayuu, y4yumuléams niomHoCmy

eeuecmea,

pewamsv U KOHCMPYupoedamnb 3a0a4u HA OCHOBe paccmomperus pealbHblx

cumyayuii, 8 KOMopwvIX He Mpedyemcs MOYHbBLU BbIYUCIUMENbHBIU Pe3YTbmam,

pewamo 3a0a4u Ha OBUMCeHUe No peKe, paccmanmpueas pas3Hble CUCTEMDbL

omcuyema.

CraTrucTika v Teopusi BepOATHOCTEi

Onepuposams nNOHAMUAMU: CMOAOYamMble U KPY2o8ble OUAZPAMMbL, MAOIUYbL
OaHHbIX, CpedHee apupmemuueckoe, Meouana, Haubovuiee U HAUMEHbULee
3HAYEHUs 8bIOOPKU, PA3MAX 8bLOOPKU, OUCNEPCUsl U CMAHOAPMHOE OMKIOHEHUE,

C]ZyllaleClﬂ UMerH4ueocms,



usenekamv uHpopmayuio, NpeocmasieHHyro 8 maobauyax, Ha Oouacpammax,

epagpuxax;
cocmaensmes mabauybl, CMpoUms OUASPAMMbL U SPAGUKU HA OCHOBE OAHHBIX,

onepupoeanmv NOHAMUAMU. gbaKmopuan yucia, nepecmaHoeKu U CcoYemaHrusl,

mpeyzonvnuk llackans;
NPUMEHAMb NPABUTIO NPOU3BEOEHUS NPU PeUuleHUU KOMOUHAMOPHBIX 3A0a4,

onepuposams NOHAMUAMU. CILYYAUHBIL ONBIM, CLYYAUHBII 8b1O0D, UCNbIMAHUE,
neMeHmapHoe CayyaiHoe codovimue (Ucxoo), Kiaccuueckoe onpeoeeHue

8EPOAMHOCMU CTYYAUHO20 COObIMUSL, ONEePaAYUL HAO CAYUAUHBIMU COOBIMUAMU,
npeoCcmasisimes UHQGOPMayuIo ¢ NOMowbIo Kpy2o8 Juiepa;

pewamo 3a0a4u HA BbIYUCIeHUE eepoAmHocmu C noocuemom KoJaudecmaed

8APUAHM OB C NOMOULbIO KOM6MHam0puKZ/l.

B noBcegHeBHOI KU3HU M NPU U3YyYEHUH IPYTHX NMPEAMETOB:

U36/IeKamb,  UHMEpnpemuposams U  npeobpaszosvieams  UHGoOpmayuio,
NpeoCmaesieHHylo 8 mabauyax, Ha Ouazpammax, 2pagukax, ompaxnCcaouiyio

ceolcmea u xapakmepucmuku peajlbHblx npoyeccos u ilGﬂeHlxtlZ,'

OI’lpe()GJZ}ZWlb cmamucnmudecKkue xapakmepucmuxku 8bl60p0k' no ma@mucm,
OMQZPCZMMCZM, epaqbukam, 6bINOJIHAMb CPABHEHUE 6 3asucumocmu om uyeiu

peuteHus 3610611{1/[,'

OYEHUBANTb BEPOANIHOCNb PEATIbHBIX coObIMULL U SA6TEeHU.

HUcTropust MaTeMaTUKH

Xapakmepu306amb 6K1a0 6‘blaa}01/Lﬂ/DCCﬂ mamemamuKos 6 paseumue

mamemamuKu U UHbIX HAYYHbLX 06]16107’11611,'

NnoHUMAamMbsv pojib MamemamuKku 6 pascumuu Poccuu.

MeToabl MaTEMATHKH



HCI’lO]ZbS’y}Z U3y4eHHbvle M€m00bl, I’lpOGOOMWlb OOKClé’ClmeJZbCWl@O, 6blNOJIHAMb

onpoeepoicerue,

8blOUpamMb  U3VUEHHble  MemoObl U UX  KOMOuHayuu Ol peuleHus

mamemamudecKux 361@61’4[,'

UCNONIL306AMb Mamemamudeckue 3HaHus Ol ONUCAHUS 3CZKOHOM€pHOCWl€12 6

OKpydfcaroueti 0eticmeumenrbHOCmu U NPoU38e0eHUsX UCKYCCmed,

NpUMEHAMb — npocmeuuiue  Npocpammusvle  cpeocmea U 9JNeKMpPOHHO-

KOMMYHUKAYUOHHbLE CUCMEMDBL NPU pelleHUU MamemamudecCKux 3a0auy.

BpInyCKHMK MOJYYHT BO3MOXKHOCTH HAY4YUThCHA B 7-9 Kiaccax ais

YCHECUTHOT0 IPOAOJAKCHUA 06p830BaHI/ISI Ha yrﬂyﬁ.ﬂéHHOM YPOBHE

JJ1IeMeHTbI TCOPUHA MHOKECTB " MAaTeMAaTHYeCKOM JOTUKH

CBOGOJHO  ONMEpPHMPOBATHS  IOHATUAMH:  MHOXKECTBO,  XapAKTEPUCTHKH
MHOKECTBA, D3JIEMEHT MHOXXECTBa, IIyCTOE€, KOHEYHOE M OECKOHEYHOE
MHOXECTBO, IIOJMHOXECTBO, IPUHAICKHOCTh, BKIIOUYEHUE, PABEHCTBO

MHOJKECTB, CIIOCOOBI 3a/1aHNE MHOKECTBA,;
3aJ]JaBaTh MHOYKECTBA Pa3HbIMU CIIOCOOAMU;
MIPOBEPATH BBIMOJIHEHUE XapaKTEPUCTUUECKOTO CBOMCTBA MHOYKECTBA,;

CBO6OI[HO OIICPHUPOBATH IMOHATHAMMN: BBICKA3BIBAHUC, HCTHUHHOCTL M JIOKHOCTDb
BBICKA3bIBAHUA, CJIOKHBIC 151 IMPOCTBIC BBICKA3bIBAHUA, OTpULAHUC
BI)ICKaBBIBaHHI?I; HCTHUHHOCTb M JIOKHOCTb YTBCPIKIACHUA KW €TI0 OTPHULAHHA,
oncpanmyu HaAa BbICKA3bIBAHWAMMA: H, HIIHM, HCE; YCJIOBHBIC BbICKA3bIBAHUA

(MMIUTMKALTNN );

CTPOUTH BBICKA3bIBAHUA C MCIIOJIb30BAHHUCM 3aKOHOB anrerLI BBbICKA3bIBaHU.

% 351ech U asiee — 3HATH ONpPEJIENCHUE IOHATHS, 3HATh U YMETh JI0Ka3bIBaTh CBOMCTBA (PU3HAKH, ECIIM OHH ECTB)
MOHSTHS, XapaKTEPU30BaTh CBA3U C IPYTUMHU IMOHATUAMU, IPEACTABIISAA OJHO IMOHATUE KaK 4acTh LIEJIOCTHOTO
KOMIUIEKCa, UCII0JIb30BATh IIOHATHUE U €r0 CBOKWCTBA IIPU IIPOBEJICHUH PACCyKIEHU, JOKa3aTENIbCTB, PEILIEHUU
3az1ad4.



B noBceqHeBHOM KM3HU M NIPU U3YyYE€HHUHU APYTHX NPeIMETOB:

CTPOUTH PACCYKIACHUA HA OCHOBC HUCIIOJIb30BAHUA ITPABUJI JIOTUKH,

HCIIOJIB30BATb MHOXCCTBA, OIICpallMK C MHOXCCTBAMH, HX Fpa(bHIIGCKOG
MNpCACTABJICHUC JJIA OIIMCAHUA PCAIIBHBIX IMPOICCCOB U ﬂBJ’ICHI/If/’I, IIpH pCUICHUHA

3a/1a4y APYTruX y4eOHBIX IPEAMETOB.

Yucaa

CBO6OI[HO OIICPHUPOBATL IMOHATHAMU: HATYpPAJIbHOC YHCIIO, MHOKCCTBO
HaTypaJIbHbIX YHCCJI, OCJIIOC YHCJIO0, MHOKCCTBO LCJIBIX YHCCII, OOBIKHOBCHHAS
I[pO6I>, AJCCATHNYHAas I[p06b, CMCIIAHHOC 4YHCJIO, pPalUOHAJIIBHOC YHCJIO,
MHOKCCTBO pallMOHAJIbHBIX YUCCII, UPpPALIUOHAJIbHOC YU CJI0, KOPCHb CTCIICHU 1,
I[GﬁCTBHTGJIBHOC YHCJI0, MHOXCCTBO ﬂCﬁCTBHTGHLHBIX qUCCJI, TCOMCTPHUUICCKAA
HHTCPIIPCTALlA HATYPAJIbHbLIX, NICJIbIX, pPallOHAJIbHBIX, ,Z[CﬁCTBHTCJII)HLIX

YHUCEIT,

IIOHUMATh M OOBACHATH pasHuny MCKIAY HOBHHHOHHOI;'I 151 HGHO3HI.[PIOHHOI>1

CHCTEMaMH 3aIIMCH YUCET;
MEePEeBOAUTD YHCJIA U3 OJTHOM CUCTEMBI 3alUCH (CUCTEMBI CUYUCIICHUS) B JIPYTYIO;

JIOKa3bIBaTh M MCIIOJIb30BaTh MPU3HAKU AEIUMOCTH Ha 2, 4, 8, 5, 3, 6,9, 10, 11
CyMMbl M TIPOM3BEJCHMS YHUCEJI MPU BBHIOJHCHUH BBIYMCICHUN W PpEIICHUU

3a1a4;

BBINOJIHATH OKPYTJICHUE PALMOHAIIBHBIX U UPPALMOHAJIBHBIX YUCEIl C 3aJaHHOU

TOYHOCTEIO;
CpaBHUBATh JEHCTBUTENBHBIC YUCIIA PA3HBIMU CIIOCOOAMU;

yIOPSA0YMBATh YHCIIA, 3alMCaHHbIE B BHUJAE OOBIKHOBEHHON W JIECATUYHOMN
IpoOu, ynciia, 3allMCaHHbIE ¢ UCIIOJIB30BaHUEM apU(PMETUYECKOTO KBaPATHOTO

KOPHSI, KOPHEH CTeneHn OOoJIbIIIe 2;

Haxoauth HOJl m HOK umcen pa3HbiMH crioco0aMu M UCIOJIb30BaTh MX MpU

pellIeHUH 3a]1aY;



BBIIIOJIHATH BBIYHCIICHUA H HpCO6p830BaHI/I}I BBIpa}KeHI/If/'I, COoACPIKAINX

I[CI\/’ICTBI/ITGJ'IBHBIG quciia, B TOM YHCJIC KOPHH HATYPaJIbHBIX CTCIICHEH.

B HOBCCI{HCBHOﬁ JKU3HA A IIPHU U3YICHHUH IPYIrUX NpeaMeEToB:

BBIIIOJIHATh M OOBACHSATH PE3YJbTAaThl CPaBHEHHUS PE3YyJbTAaTOB BBIYMCICHHIMA
IPU PEIICHUU IPAKTUYECKUX 3aa4, B TOM YHCIIe IPUOIMKEHHBIX BBIYUCIICHUH,

WCITIOJIB3YSI pa3HbIC CITIOCOOBI CPABHECHHI;

3allUCBIBATh, CPABHHUBATDL, OKPYIJIATH YHUCIIOBBIC TAHHBIC PCAJIbHBIX BCINYHUH C

HCIIOJIb30BAHUCM PA3HBIX CUCTCM U3MCPCHUAA,

COCTaBJIAATb W OLCHUBATL PA3HBIMHU CII0CO0aMH YMCJIOBEIC BBIPAKCHUS TIpU

PCIICHUHU IIPAKTHYCCKHUX 3ada4 U 3a1da4 U3 IPYIuX y‘Ie6HI>IX IMpcaAMCTOB.

ToxknecTBeHHBIE TPEOOPA3OBAHUS

CBO6OIIHO OIICpHUpPOBATE IMOHATHAMHM CTCIICHHM C OCJIbBIM H I[pO6HI)IM

IIOKa3aTCJICM,

BBIITIOJIHATE A0Ka3aTCJIIbCTBO CBOMCTB CTEIICHH C OCJIbIMHU H ,Z[pO6HBIMI/I

IIOKAa3aTCIIIMMU

ONEPUPOBATH MOHATHSIMH «OJHOUJIEH», «MHOTOWIECH», «MHOTOYJIEH C OJHOM
MEPEMEHHOM», «MHOTOYJIEH C HECKOJIBKUMHU TMEPEMEHHBIMIY, KOAIDPHUITMEHTHI
MHOTOYJIEHA, «CTaHJApTHAs 3alKiCh MHOTOWICHAa», CTENEHb OJHOWICHA |

MHOTOYJICHA;

CBOOOJHO BJIAJIETh NpHEMaMU MpeoOpa3oBaHUsl ILENbIX U APOOHO-

PalrOHAJIbHBIX BI)Ipa}KeHPIﬁ;

BBIIIOJIHATE PA3JIOKCHUEC MHOI'OYJICHOB HAa MHOXXHUTCIIN PAa3HBIMU CHOCO6aMI/I, C

UCITI0JIb30BAaHUEM KOMOMHAIMI PA3IMYHbBIX PUEMOB;

UCIIOJIB30BaTh Teopemy Buera u Teopemy, oOpatHyro Teopeme Buera, s
MOMCKa KOPHEW KBaJpaTHOTO TpEXUJeHA W JJIs PELICHUs 3a7ad, B TOM YHCIIe

3a/1a4 ¢ apaMeTpaMu Ha OCHOBE KBAJPATHOTO TPEXUJICHA;



BBIIMTOJIHATH ACJIICHHUC MHOI'OYJICHA HA MHOT'OYJICH C OCTAaTKOM,
JOKa3bIBaTbh CBOMCTBA KBaJApaTHBIX KOpHGﬁ )41 KOpHGfI CTCIICHU N;

BBIIIOJIHATh MPE0OpPA30BAHMS BBIPAKEHUMN, COJEpKAIIUX KBAJpPATHBIE KOPHH,

KOpHHU CTCIICHH N,

CBO6OI[HO OIICpUPOBAThH IIOHATHUAMUA «TOXIACCTBO», KTOXKACCTBO Ha

MHOKECTBE», «TOKIECTBEHHOE TPEOOpa30BaHUEy;

BBIITIOJIHATD Pa3JINYHBIC HpCO6p330BaHI/ISI BI)Ipa)KGHI/II\/'I, COACPKaINX

Moz[ynn.("’rﬁ)‘ ="

B noBceqHeBHOI KU3HU M NIPU U3YYEHUH IPYTUX NMPeAMETOB:

BBINIOJIHATh TIpeoOpa3oBaHus M JEHUCTBUA C OYKBEHHBIMU BBIPAKEHUSIMH,

YHUCJIOBBIC KOB(l)(I)I/IL[I/IeHTBI KOTOPBLIX 3alIMCAHbI B CTAHAAPTHOM BHAC,

BBIIIOJIHATD Hp606pa3OBaHH$I paluOHAJIbHBIX BI)Ipa)KeHI/If/'I IIpu PCIICHUU 3aJda4

JIPYrUuX y4eOHbBIX MPEIMETOB;

BBITIOJIHATH MTPOBEPKY MPaBAONOA00Ms (HU3MUECKUX U XUMHUECKUX (HOpMYJT Ha

OCHOBE CPABHEHUS Pa3MEPHOCTEN U BAJIEHTHOCTEM.

YpaBHeHMs U HEPABEHCTBA

CB0OOOIHO OTEepUPOBATH MOHATUSMU: YPABHEHHE, HEPABEHCTBO, PABHOCHIIHHBIC
YpPaBHEHUSI W HEPABEHCTBA, YPABHECHUE, SIBIAIOIICECS CIIEACTBUEM JIPYTroro
YPaBHEHUs, YPaBHEHUs, PABHOCWIBHBIE HA MHOXECTBE, PaBHOCUJIbHBIC

npeoOpa3oBaHusl YpaBHEHUMH;

peuaTe pasHble BUAbl YPABHEHUW M HEPABECHCTB M UX CHUCTEM, B TOM YMCIE
HEKOTOphle ypaBHeHHST 3 u 4 cCTeneHei, JapoOHO-pallMOHANIbHBIE W

UppaLMOHAJIbHBIC;
3HaTh Teopemy Buera 11 ypaBHEHHI CTENIEHN BbIILE BTOPOM;

IIOHUMAaThb CMBICJI TECOpPEM (0) PaBHOCHUJIBHBIX Hu HCPABHOCUJIbHBIX

npeoOpa3oBaHUsAX YPAaBHEHHUM U yMETh UX JIOKA3bIBATh;



BJIQJICTb pa3HbIMU MCTOJAaMHU PCHICHHA ypaBHGHHﬁ, HCPABCHCTB U HX CHUCTCM,

YMETh BBIOMpPATh METO pelIeHUsI 1 00OCHOBBIBATH CBOM BBIOOD;

HCIIOJIB30BATh MCTOA HHTCPBAJIOB JIA PCHICHUSA HCPABCHCTB, B TOM YHUCIIC

JIPOOHO-PALIMOHANIBHBIX U BKIIOYAIOIINX B ce0s MPPallMOHATILHBIEC BHIPAKEHUS;

pemaTb aJIFC6paI/ILICCKI/I€ YpPaBHCHUA W HCPABCHCTBA, M HX CHCTCMBI C

napameTpaMu anreOpanyeckuM U rpapuuecKuM METOAaMu;
BJIAJETh Pa3HbIMU METOJAMU JI0Ka3aTEIbCTBA HEPABEHCTB;
pelaTh ypaBHEHHUS B LIEJIbIX YUCIAX;

I/I306pa}KaTB MHOJXKXCCTBa Ha IIJIOCKOCTH, 3a1aBacMbIC YPaBHCHUAMU,

HCPaBCHCTBAMHU U UX CUCTCMAaMU.

B moBceaqHeBHOI KU3HU M NPU U3YYEHNH IPYTUX NMPeAMETOB:

COCTaBJIAATh U PCIIATh YPABHCHHSA, HCPABCHCTBA, UX CHCTCMbLI IIpHU PCIICHHUH

3aJlay IPyrux y4eOHbIX IPEIMETOB;

BBITIOJIHATH OLIEHKY MPaBIONOI00MS Pe3yJIbTaTOB, MOJIyYaeMbIX MPHU PEIICHUU
pPAa3JIMYHBIX YPABHEHUM, HEPABEHCTB U UX CHUCTEM IIPU PELICHUM 33a1a4 JAPYrUx

y4eOHBIX MPEMETOB;

COCTAaBJIATH U PCIIATh YPABHCHUA U HCPABCHCTBA C ITapaMeTpaMiu IIpHU pCIICHUN

3aJlay IPyrux y4eOHbIX IPEIMETOB;

COCTAaBIIATb YPAaBHEHWE, HEPABEHCTBO WM HUX CHUCTEMY, OIIMCHIBAIOLINE
peallbHYl0  CUTyalWI0 WM [PUKIAJAHYH 3a7ady, HHTEPHPETUPOBAThH

IIOJIy4YE€HHBIE PE3YJIbTATHI.

DyHKIUU

CBOOOMHO  omepupoBaTh TMOHATHSAMHU: 3aBUCUMOCTH, (DYHKIIMOHAJIhHAS
3aBUCUMOCTh, 3aBHCHMasi W HE3aBHCHMas IepeMeHHbIC, (YHKIHS, CIOCOOBI
3aanus QYHKIMH, apTyMEHT W 3HaueHue (YHKIHMH, 00JACTh OMpEICIICHUS U

MHOXECTBO  3HaueHuss  (QyHKUMM, HyId  (QYHKIUH,  TPOMEKYTKHU



3HAKOIOCTOSIHCTBA, MOHOTOHHOCTh (DYHKIIMH, HauOosblliee U HaHMMEHbIIEe
3Ha4YeHUsI, YETHOCTH/HEYETHOCTh (DYHKIMH, MEPUOJUIHOCTh (PYHKINH, Tpaduk
(¢yHKIMM, BepTUKaJbHAs, TOPU3OHTAIbHAs, HAKIOHHAs ACHMIITOTHI, Tpaduk

3aBHCHUMOCTH, HE SIBISIOLICICS (PYHKIIHEH,

e cTpouTh Trpaduku (GyHKIMH: JMHEHHOHN, KBaJpaTUYHOU, APOOHO-ITMHEHHOMH,

CTENEHHOM NPH Pa3HbIX 3HAYEHUAX MOKA3aTels CTeNeHH , J X ;

® HUCHONB30BaTh MpeoOpaszoBaHus rpaduka GyHKIuM Y~ (%) JUTsl TIOCTPOCHUS

rpadukos Gpysxrmit Y = af (kx+b)+c ;

® aHAJIU3UPOBATh CBOMCTBA (YHKIUMWA W BHA Tpaduka B 3aBUCUMOCTU OT

apameTpoB;

e CBOOOJIHO OMNEPUPOBATH TMOHATUSIMH: I[OCJIEIOBATEILHOCTh, OrPAaHUYCHHAS
MOCJIEA0BATENBHOCTD, MOHOTOHHO BO3pacTaroas (yObIBaro1as)
NOCJIEIOBATENbHOCTh,  MPEAEN  MOCIEAOBATEIbHOCTH,  apU(pMeTUYecKas
IpOrpeccHsi, TeOMETpUYECKas MPOTPECCUsi, XapaKTEPUCTUUYECKOE CBOMCTBO

apu(pMETHIECKOM (TeOMETPUUECKON) TPOrPECCHH;

® JCIIOJIB30BAaTh MCTO/[ MaTeMaTHYECKOM WHAYKOHUW JI1 BbBIBOAA (bOpMy.]'I,

A0Ka3aTcJIbCTBa PaBCHCTB U HCPABCHCTB, PCIICHUSA 3aaa49 Ha ACIIMMOCTD,
® JCCICOOBATH TOCICAOBATCIIBHOCTH, 3aIaHHBIC PCKYPPCHTHO,

® pemiath KOMOMHUPOBAHHBIE 337a4d Ha apU(PMETUUYECKYI0O U T€OMETPUUYECKYIO

HPOTPECCHHU.

B noBceagHeBHOM KU3HU M NIPU U3YYEHUH APYTUX MPEAMETOB:
® KOHCTPYMpPOBaTb M MCCIENOBaTh (YHKIHH, COOTBETCTBYIOIIME peEaIbHBIM
IIPOLIECCaM M SIBJICHUSAM, WHTEPIPETUPOBATH IIOJYYEHHBIE pPE3YJIbTaThl B

COOTBCTCTBHHU CO CHCHH(i)HKOfI HMCCJICIYEMOT O MpOo1ecca UK SIBJICHUA,

® JCIIOJIB30BAaThb Fpa(I)I/IKI/I 3aBUCUMOCTEH AL HUCCICAOBAHHA  PCAJIbBHBIX

MPOLIECCOB U ABJICHUMU;



KOHCTPYUpPOBaTh M HUCCIAEAOBaTh (PYHKIMM MpPU pelIeHUuH 3a7ad APYyrux
y4€OHBIX MPEAMETOB, HWHTEPHPETUPOBATh IOJYYECHHBIE pE3YyJbTaThl B

COOTBETCTBHH CO CrelU(PUKON yueOHOro MpeaMeTa.

CraTucTuka M TeOpUsi BepPOSITHOCTEM

CB0oOOIHO OmEepHpoOBaTh MOHATHUAMH: CTOJIOYATHIE W KPYTOBBIE JHArpamMMbl,
TaONMWIBl TaHHBIX, CpeIHee apu(PpMETHIECKOe, MeauaHa, HauOoJIbIIee W
HauMEHbIIIee 3HAYCHUS BRIOOPKH, pa3Max BBIOOPKH, JUCTIEPCUSI U CTAaHIAPTHOE

OTKJIOHCHHC, cnyqaﬁHa;I N3MCHYHUBOCTD,

BBIOMpATh HaubOosiee YOOOHBIA CcHoco0 mpeacTaBieHuss HHGOPMAIINH,

aJICKBaTHBIM €€ CBOMCTBAM U IICJISIM aHaIn3a;
BBIYUCIISITh YUCIIOBBIE XapaKTEPUCTUKHU BEIOOPKH;

CBO6OIIHO OIICpHUPOBATE IMOHATHAMMU: (I)aKTOpI/IaJ'I qucia, IICPCCTaHOBKH,

COYCTAaHHUA N PAasMCIICHUA, TPCYTOJIbHUK HaCKaJDI;

CBOOOJTHO OIEpPUPOBATh MOHSATUSMU: CIyYalHBIA OMBIT, CIy4YalHBIA BBIOOD,
UCIIBITAaHUE, DJEMEHTAapHOE cliydyailHoe CcoObITHe (MCXOJ), KJIACCHYECKOe
OTIPEJICICHHE BEPOSTHOCTH CIyYaiHOTO COOBITHS, ONEpaliy Haj CIydYaliHbIMU

COOBITUSIMU, OCHOBHbIE KOMOMHATOPHBIE (POPMYIIBL;

CBOOOJTHO OTEpPUPOBATh TMOHSATUSMU: CIYYaWHBIA OMBIT, CIYYalHBIA BBIOOD,
UCIIBITAaHUE, DJEMEHTAapHOE CclydyailHoe CoObITHE (MCXOJ), KJIaCCHYECKOe
OTIpEJICTICHUE BEPOSTHOCTH CIyYaiHOTO COOBITHS, ONEpaliy Haj CIydYaiHbIMU

COOBITUSIMU, OCHOBHbIE KOMOMHATOPHBIE (POPMYIIBL;

3HATb IIPHUMCPBI CJ'Iy‘-IElﬁHbIX BCINYMH, N BBIYUCIIATHD HX CTAaTHCTHYCCKUC

XapaKTEPUCTHKHU;

UCIIOJIB30BaTh (POPMYJIbl KOMOMHATOPUKUA TPU PEIICHUH KOMOWHATOPHBIX

3a1a4;

peuiaTh 3aa4u Ha BBIYHUCIICHHUEC BEPOATHOCTU B TOM 4YHCIIC C UCIIOJIB30BAHNEM

bopmyiL.



B noBceqHeBHOI KU3HU ¥ NPU U3YYEHNH IPYTUX NMPEAMETOB:

MNpcaAcCTaBJITh I/IH(I)OpMaHI/II-O O pCAJIBHBIX IIpoHCCCax H ABJICHUAX CHOCO60M,

aICKBATHBIM ¢€ CBOMCTBAM H OcJan UCCIICOJOBaAHUA,

AHAJIM3UPOBATHL MW CPAaBHHBATb CTATHCTUYCCKUC XAPAKTCPHUCTUKU BBIGOpOK,
IMOJIYUCHHBIX B IIPOLICCCC PCIICHUSA HpHKHaI[HOﬁ 3aga4u, U3y4YCHHUA pPCaJIbHOT'O

SBJICHHSI, PELICHUS 3a]a4M U3 APYTHX yYE€OHBIX MIPEAMETOB;

OOCHUBATb BCPOATHOCTH PCAJIBHBIX COOBITMM U SBJICHUH B Pa3INYHBIX

CUTyalusiax.

TexkcTOoBBIC 3a]a4YU

Pematn IMPOCTBIC U CJIOKHBIC 3a/la4y, 4 TAKIKC 3aa49n MOBBIIIICHHOM TPYAHOCTH

H BBIACIIATH UX MATCMATHYCCKYTIO OCHOBY,
paciio3HaBaThb Pa3HbIC BUALI U THUIILI 3a1a4;

HCIIOJIB30BATh PA3HBIC KPATKUC 3aIllMCU KaK MOACIM TCKCTOB CJIOXKHBIX 3a1a4 U
3agad MOBBIIIICHHON CJI0KHOCTHU A1 ITIOCTPOCHUA MMOMCKOBOM CXEMBI H
PCIICHHUA 3a/1a4, BBI6I/IpaTI> OIITUMAJIBHYIO JJIA paCCManHBaeMOﬁ B 3aJa4c

CUTyallu1 MOJCJIb TCKCTA 3ada4u,

pa3dindatb MOIACJIb TCKCTa M MOACIb PCIICHHA 3addadd, KOHCTPYHUPOBATH K

OJIHOM MOJCIIN PEIICHUS CJIOKHBIX 3a/1a4 pa3HbIC MOACIN TCKCTA 3a1a4Yu,

3HAaTh W MPUMEHSTH TPU crocoba Moucka pemnieHus 3aaad (0T TpeOoBaHUS K

YCJIOBHUIO U OT YCJIOBUS K TpeOOBaHUIO0, KOMOMHUPOBAHHBIN );

MOJICJIUPOBATh PACCYKICHHS MPU TMOUCKE PEIIEHUs 33a1ad C MOMOIIbBIO rpad-

CXEMBI;
BBIJICJISITH ATaIlbl PEIICHUS 3aJ]a4d U COJIepKaHUE KaK0To dTara;

YMETh BBIOUpPATh ONTHUMAJIbHBIA METOJ PEIIeHUs 3aJadyl U OCO3HABaTh BHIOOD
METOJa, PACCMAaTpPUBATh PA3JIUYHBIE METOMABI, HAXOAWTb PA3HBIE PEIICHUS

3aJ]a4M, €CJIU BO3MOXKHO;



AHAJIM3UPOBATDH 3aTPYAHCHUA IIPU PCIICHWUH 3a/1av,

BBIIOJIHATh ~ Pa3IU4HblE  Opeo0pa3oBaHWs  NPEMJIOKEHHOM  3aJaud,

KOHCTPYHPOBATh HOBBIE 33/1a4M U3 IaHHOM, B TOM YHUCJIE OOPATHBIE;

HHTCPIIPCTUPOBATL BbIYUCIUTCIIBHBIC PC3YyJIbTATBI B 3a4a4C, HCCICIO0BATDH

IMMOJIYYCHHOC PCUICHUC 3a1a4H,

HU3MCHATL YCJIOBHC 3ada4 (KOJII/I‘IGCTBCHHI)K? niIn KadCCTBCHHBIC I[&HHI)I@),

HCCICA0BATbh U3MCHCHHOC HpCO6p&30BaHHOC;

AHAJIM3UPOBATh BCEBO3MOXHBIE CUTYallMM B3aUMHOTO PACIHOJIOKEHUS JBYX
OOBEKTOB M HU3MEHEHHE HUX XapaKTEePUCTUK MPU COBMECTHOM JBHKEHUH
(ckopoCTh, BpeMsi, PacCTOSHHME) TpPHU PEUICHUM 3a7ad Ha JBUXKEHUE JABYX
OOBEKTOB Kak B OJHOM, TaK M B TPOTHUBOIOJIOKHBIX HAIPABJICHUSIX,
KOHCTPYUPOBATh HOBBIE CUTYyallUM HA OCHOBE M3MEHEHUsI YCIOBUM 3a/1a4l IIPU

JABHUIKCHUU I10 PCKC,

HCCIICA0BATh BCCBO3MOKHBIC CUTyallUU IIpU PCIHICHHH 3add4 Ha ABHIKCHUC II0

PCKEC, paCCMATPHUBATL PA3HBIC CUCTCMBbI OTC‘IéTa;
pemaTb p33H006p33HI:Ie 3aJa4H «Ha 4aCTH»,

pemaTb " 000OCHOBBIBAThL CBOE peUICHUC 3aJda4d (BBII[GJ'ISITI) MAaTCMATHUYCCKYIO
OCHOBY) Ha HaAXOXACHHC YaCTHM 4YHCJIa WM 4YHCJIa IIO €TI0 4YaCTH Ha OCHOBC

KOHKPETHOT'O CMBICIIa JpOo0H;

OOBSCHATHh UJEHTUYHOCTD 33/1a4 PA3HBIX THUIOB, CBS3BIBAIOIINX TPU BEITUYUHBI
(Ha paboTy, HA TOKYIKH, Ha JBW)XXCHHUE). BBIACISATH OTH BEJIUYUHBI U
OTHOLIEHUSI MEXIYy HHMH, NPUMEHATh UX [pPU PELICHUM  3aj1ad,

KOHCTPYHUPOBATh COOCTBEHHBIC 3a/]a4 YKa3aHHBIX TUIIOB;

BJIaACTb OCHOBHBIMHM MCTOJaMH PCIICHHA 3agad Ha CMCCH, CILJIaBBI,
KOHOCHTPAOWH, HCIIOJIIbB30BAaTh HMX B HOBBIX CHUTyalUAX II0 OTHOHIICHHIO K

HN3Y4YCHHBIM B IIPOLCCCC O6yT—IeHI/I$I;



peuiatb 3aJadd Ha IPOHCHTbI, B TOM YHUCIIC, CJIOKHBIC IIPOLCHTBI C

000CHOBAaHUEM, UCIIOJIb3YsI pa3HbIe CIIOCOOBI;

pelaTb JIOTHYCCKUC 3add4U pPa3HbIMU CHOCO63,MI/I, B TOM 4YHCIIC, C IABYM:A

0JIOKaMU U ¢ TpeMs 0JI0KaMH JTaHHBIX C TIOMOIIBIO TaOJUIL;

pelmaTrs 3aaa4u I10 KOM6I/IHaTOpHKe H TCOpUHU BCpOHTHOCTCﬁ Ha OCHOBC

HCIIOJIB30BAHUA U3YYCHHBIX MCTOI0B 1 00OCHOBBIBATH PCUICHUC,
peIIaTb HCCIIOKHBIC 3a1da49U 110 MaTEMaTHYECKOM CTAaTUCTHUKC,

OBJaJIcTh ~ OCHOBHBIMH  METOJJaMH  PEIICHHUS  CIOKETHBIX  3aJau:
apupMeTHYecKui, anreOpandyeckuii, mepedop BapUAHTOB, T'€OMETPUUYECKUIA,
rpadUuecKkuii, TPUMEHSITh WX B HOBBIX 110 CPABHEHUIO C HW3YYCHHBIMU

CUTyalusx.

B moBceaqHeBHOI KU3HU M NPU U3YYEHUH IPYTUX NMPeAMETOB:

KOHCTPYUPOBAaTh HOBBbIC Il JAHHOW 3aJauyd 3aJadyHble CUTYyallMd C YYETOM
pEAIbHBIX  XapaKTEPUCTUK, B YAaCTHOCTH, MNpPU PEIICHUM 3aJad Ha
KOHIICHTPALIMY, YYUTHIBATH IUIOTHOCTH BEUIECTBA; pelIaTh U KOHCTPYUPOBATH
3a7la4M HA OCHOBE pPACCMOTPEHHMS PEaJbHBIX CUTyallUi, B KOTOPBIX HE

TpeOyeTCsl TOUHBIN BBIYMCIUTEIbHBIN pe3yJIbTaT;

pelaTts 3aada4y Ha JAIBHXKCHHC IIO PCKC, pacCMaTrpuBas pasHbIC CHUCTCMBI

OTCUETA;

KOHCTPYHUPOBATh 3a4a4YHBbIC CUTyaluu, HpI/I6J'II/I)KCHHBI€ K peanLHoﬁ

NEUCTBUTECIHHOCTH.

Hcropusi MaTeMaTUKH

IloHnMaTe MaTeMaTHKy KakK CTpPOrO OpPraHHW30BaHHYIO CHCTEMY Hay4HBIX
3HAHWM, B YACTHOCTH BIAJETh MPEACTABICHUSIMU 00 aKCHOMAaTHUYECKOM
IIOCTPOCHUN T'€OMETPUU U IEPBUYHBIMM IIPEACTABICHUSIMU O HEEBKIMAOBBIX

re€OMETPUSIX;



® paccMaTpuBaTb MATEMATHUKY B KOHTCKCTC MCTOPHHU PA3BUTHA HTHUBUIIHM3ALMU U

HCTOPHH PA3BUTHA HAYKHU, IOHUMATb POJIb MATCMATUKHU B PA3BUTHUHU Poccumn.

MeTOIl])I MaTEMaTHUKH
L BJ'IaI[eTB SHAHUAMHU O Pa3JIMYHbIX MCTOJAX 0OOCHOBaHHS W OIIPOBCPIKCHUA

MAaTCMaTHIYCCKHUX YTBep}K,HeHI/IfI U CaMOCTOATCIIbHO ITPUMCHATD UX;

¢ BJIAACTb HAaBbIKaAMM aHAJIM3a YCJIOBUS 3aJa4u U OIIPCACIICHUA IMOAXOAAININX I

pemcHus 3aaa4 N3YyYCHHBIX MCTOAOB WUJIN UX KOM6HH&HHI>1;

® XapaKTepHU30BaTh MPOU3BEACHHUS HCKycCTBA € YUYE€TOM MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEU B npUpoze, HCIIOJB30BaTh MaTeMaTUYECKUE

3dKOHOMCPHOCTH B CaMOCTOATCIIbHOM TBOPUYCCTBC.

TEMATHUYECKOE INTAHUPOBAHHUE
IHo yyeonuky IO. H. Makapsiues, H. I'. Munawok, K. . Hemkos, C. b.

CyBopoBa
«Adareodpa, 7»
Howmep | Conepxxanue marepuana Konunu | XapakrepucTtuka OCHOBHBIX BUJIOB
napa- €CTBO | JI€ATEIbHOCTH YUCHHKA (Ha YpOBHE YUEOHBIX
rpada 9acoB | JeMCTBHIN)
IToBTOpPEHUE Kypca MaTeMaTUKH 5-6 4
KJIACCOB
BxonHas koHTposibHast paboTa 1
Nel
I'nasa 1. BelpaxeHusi, TOxaecTBa, 22 Haxoauth 3HaY€HMS YHCIOBBIX BBIPAKECHHUIA,
YPABHEHHS a TaK»Ke€ BBIPAKEHHI C IEPEMEHHBIMU MTPU
1 Beipaxenus 4 YKA3aHHBIX 3HAYCHUAX [IEPEMEHHBIX.
2 [TpeoOpazoBanue BeIpaKeHUN 5 Hcnonb3oBars 3HaKW>, <, >, <, YUTATh U
KonTponbnas padorta Ne 2 1 COCTaBJIATh ABOMHBIC HEPABEHCTBA.
3 YpaBHEHUs ¢ OHOM 7 BrImonHATe npocreiimume npeodpazoBaHus
HepeMeHHOﬁ BBIpa)KeHPIfII IMPHUBOJIUTH HO)IO6HI)I€
4 CTaTHCTHUECKIE 4 cllaraemble, pacKphIBaTh CKOOKH B CyMM€ UJTH
XapaKTePHUCTHKH Pa3HOCTH BBIPAXKEHHUI.
KonTpossHas paGora Ne 3 1 Pemrats ypaBHeHus Buna ax = b npu
pa3UYHBIX 3HAUYCHUSX a U D, a Tarke
HECJIOXKHBIE YPAaBHEHUS, CBOJAIINECS K HUM.
Hcnonws30Bare annapar ypaBHEHUN AJIs
peLIeHNs TEKCTOBBIX 3a7ad,
WHTEPIIPETUPOBATH pe3yibTaT. Mcnonb30BaTh
MIPOCTENIINE CTATUCTUUECKUE
XapaKTepUCTHKU (cpeaHee apupMeTHIecKoe,
pa3Max, Moja, MEIaHa) AJIs aHAJIM3a psaa




JAAaHHBIX B HCCJIIOKHBIX CUTYaAllUAX

I'nasa Il. ®ynknun

5

OyHKIUH U UX TpapuKa

6

Jlunerinas GyHKIms

KonTtponsHas padora Ne 4

= (00|

Breruucnsats 3HaueHust PyHKINHU, 33 JaHHON
(hopMyII0#i, COCTABIATH TAOIUIIBI 3HAUCHU
¢dbynkuuu. [To rpaduky GyHKIUM HAXOAUTH
3Ha4YeHHe (PYHKLUU 110 U3BECTHOMY
3HAUEHUIO apryMEHTa U peniatb 00paTHYIO
3aj1auy.

CrtpowuTs rpaduku mpsMoit
MPONOPIMOHATIEHOCTH U JIMHEHHON (QYHKINH,
OTMCBIBaTh CBOMCTBA ATUX (PYHKITHH.
[TonuMaTh, Kak BIUSCT 3HAK KO3 duimeHTa K
Ha pacroJio’KeHUe B KOOPAMHATHOM
wiockoctu rpaduka Gynkimu y = Kx, rae K #
0, kKaK 3aBHCHUT OT 3HaucHUH K u b B3anMHOE
pacrioniokeHue rpauKkoB IBYyX (yHKIIHNA
Buzaa y = kx + b. UarepnperupoBats rpaduxu
peabHBIX 3aBHCUMOCTEH, OTMCHIBAEMBIX
dopmynamu Buma y = kx, tme K0 u y = kx +
b

I'nasa I11. Ctenenpb ¢ HATYPAJIbHBIM
NoKa3areJjiemMm

15

7

CreneHb U €€ CBOMCTBA

8

OnHOYWIEHBI

(ep]

KonTponbnas padora Ne 5

Bbrunciste 3HaueHMs BBIpaXKEHUH BUAA an,
rZie a — MPOU3BOIBHOE YHCIIO0, N —
HaTypaJbHOE YHCIIO, YCTHO M MUCBMEHHO, a
TaKXe C TIOMOIIBIO KAIBKYJIATOPA.
®opmynHupoBaTh, 3aMCHIBATH B
CHUMBOJIHYECKOU (hopme 1 000CHOBBIBATH
CBOMCTBa CTEIICHU C HATypaJIbHBIM
nokasaresueM. [[puMeHsITh CBOWCTBA CTENICHH
ISl IPeoOpa3oBaHMs BBIPAKCHUI.
BEINONTHATE YMHOXXEHHE OJTHOYWICHOB U
BO3BE/ICHUE OJHOYJICHOB B CTEIICHb.
Crpouts rpaduku GyHKIuH y =x2 ny = X3.
Pemars rpadudecku ypaBHeHus x2 = kX + b,
x3 = kx + b, rie K u b — "exoropsie uncna

I'1aBa I'V. MHoro4jieHbl

18

9

CymMma 1 pa3HOCTb
MHOTOYJIEHOB

10

HpOI/ISBeI[eHI/Ie OJJHOYJICHA "
MHOTOYJICHA

KonTponbHas padorta Ne 6

11

HpOI/I3BCI[CHI/Ie MHOI'O4YJICHOB

(e}

KonTtponbHast pabora Ne 7

3anuchIBaTh MHOIOWIEH B CTAHIaPTHOM
BHJIE, OIIPEJEIATh CTEIIEHb MHOIOYJICHA.
BbINONMHATE CI0KEHNE U BEIYUTAHUE
MHOI'OYJIEHOB, YMHOKCHUE OJTHOYWJICHA Ha
MHOT'OWIEH U MHOT'OYJIEHA HA MHOTOYJIEH.
BrInonHATE pa3nokeHre MHOIO YWICHOB Ha
MHOXUTEIH,

HCIIOJIb3YSl BBIHECEHUE MHOKUTEIS 32 CKOOKH
¥ c11oco6 rpynnupoBKu. [IpumensaTs
JICHCTBHSI C MHOTOYJIEHAMU IIPU PELLIEHUN
pa3Ho00Opa3HbIX 33]a4, B YaCTHOCTH IIPU
pELIEHUH TEKCTOBBIX 337a4 ¢ TOMOIIBIO
ypaBHEHUH

I'naBa V. ®@opMyJibl COKPALIEHHOTO
YMHOXKEHUSI

20

12

KBagpar cym™meI 1 kBajpaT
pa3HOCTH

13

Paznocts kBampaToB. Cymma u
pa3HOCTh KyOOB

Jloka3pIBaTh CIIpaBeAJIMBOCTh POPMYIT
COKpAILIEHHOIO YMHOXEHUS, IPUMEHSTH UX B
Mpeo0pa30BaHUSX 1IENIbIX BbIPAKEHH B
MHOTOYJIEHBI, @ TAKXKE I Pa3JI0KEHUS
MHOTI'OYIEHOB Ha MHOKHTENU. Mcnonb30BaTh
pa3nuyHbIe MPeoOpa30BaHMs LENIbIX




KonrtposnsHas pabora Ne 8 1 BBIPAKCHUM IIPU PELICHUN YPAaBHEHUH,

14 [TpeobOpazoBanme MEIbIX 8 JI0KAa3aTesIbCTBE TOXKIECTB, B 33a/1a4ax Ha
BBIPAKCHUI JIEIIMMOCTb, B BBIYMCIICHUU 3HAYCHUN
Kontponbnas padota Ne 9 1 HEKOTOPBIX BBIPAKEHUI C IOMOIIBIO

KaJIbKYJISITOpa

I'naBa VI. CucreMbl JIMHEHHBIX 14 Onpenenars, ABISIETCS JIA [1apa YUCell

YPaBHEHUil pELIeHNEM JAHHOTO YPaBHEHUS C IByMs

15 JIuneliHbple ypaBHEHUS C IBYMS 5 nepemMeHHbIMU. HaxonuTs nyrém nepedopa
MEPEMEHHBIMU U UX CUCTEMBbI LieJIble PEUIEHMS] IMHEHHOTO YpaBHEHUS

16 Pemienue cucrem JIMHEHHBIX 8 ¢ 1ByMs nepeMeHHbIMH. CTpouTh rpadux
ypaBHCHUIU ypaBHeHus ax + by = ¢, rne a # 0 wim b # 0.
Kontponbnas padora Ne 10 1 Pemate rpadguyeckum crioco6oM cuCTEMBI

JUHEUHBIX YpaBHEHUH C ABYMsI
nepeMeHHbIMH. [IprMeHsTh crioco6
MOJICTAHOBKH H CITOCO0 CII0KEHUS TPU
pELICHUN CUCTEM JTMHEHHBIX YpaBHEHUN C
JBYMsI TIEpEMEHHBIMU. PeraTh TeKCTOBbIE
3a/1a4yM, UCIOJIb3YS B KaYECTBE
anredpanvyeckoi Mo/IeIu CUCTEMY
ypaBHeHui. IHTepripeTupoBath pe3ynbrar,
MOJIYYCHHBIN NMPU PEIICHUH CUCTEMBI

IloBTOpEHUE 28
Wrorossiii 3auét 2
Hroroast koHTpoIbHAs paboTa 1

Nell

KaJ’IeHIlapHO — TEMATHYIECCKOC IJIAHUPOBAaHHUC.

HaumenoBanue pazzaena u Tem
PabGora sHag ommOkamMu.

Yacel yaeOHOTO
BPEMEHU

1. [ToBTOpenue no Teme «JlecaTuunbie 1poOH, NEHCTBUS C 1
JECATUYHBIMH APOOsIMU»; «OOBIKHOBEHHBIE IPOOH,
JENCTBHS ¢ OOBIKHOBEHHBIMU JPOOSIMI)

2. [ToBTopenue no teme «lIponenTsl. Pemenne 3anay Ha 1

ITPOLCHTHI»

3. [ToBTOopenue no remMe «Hucnosas npsimasi 1 KOOpAUHATHAS 1
IJTOCKOCTBY; «MOyib yucia. I'eoMeTprudecKnii CMbICIT

MOAYJIA»

MHoXxecTBO. DIIEMEHT MHOXKECTBA.

MHO0XeCTBO. DJIEMEHT MHOKECTBA.

UucoBble BEIPAKEHUS

YuciaoBbie BBIPAKCHUSA

4
5
6. TTogMmHuOMXecTBO
7
8
9

BxoaHasi KOHTpOJIbHAsA padoTa

10. CraTtucTuueckre XapakTepuCTUKU

11. CraTtucTH4ecKHe XapaKTepUCTUKU

12. BeIpaxxeHus ¢ nepeMeHHbIMH

Rl RrlRrRrRRP| Rk -

[Ipumeuanue




13. BeIpaxxeHus ¢ nepeMEHHBIMU 1
14, Pemenre nonmosHUTEIBHBIX YIIPAXXHEHUH K raBe | 1
15. KounrtpoabHas padora Ne 1 « Beipa:keHus1 1 MHOKeCTBA 1
ero 3HaYeHu»
16. OrnpezenieHre CTENEHU ¢ HATYypaIbHbBIM MOKa3aTeeM 1
17. VYMHOXKEHUE U AeIIEHUE CTEIECHEN 1
18. YMHOKEHHUE U JIeJIEHUE CTEIICHEH 1
19. OpnouiieH. YMHOKEHHE OJJHOYWICHOB 1
20. OnHowieH. YMHOXEHHE OJHOWIEHOB 1
21. Bo3Benenue ogHo4IeHA B CTEIIEHD 1
22. BosBenenue ogHouI€HA B CTENIEHD 1
23. ToxnecTBa 1
24, ToxnecTBa 1
25. Pelenye JONOIHUTENBHBIX YIIPAKHEHUH K riaase | 1
26. Pemenue 1onoIHUTENBHBIX YIpakHEeHUH K riase || 1
217. KonTtpouabHnas pa6ora Ne 2 «OgHO4IeHBD» 1
28. Muorousied. Beruncienue 3HaueHU MHOTO4JIEHOB 1
29. MHuorouiied. Beruucienue 3HaueHNiT MHOTOYJIEHOB 1
30. CraHgapTHBIN BUJI MHOTOUYJIEHA 1
31. CI10’keHY€E U BBIYUTAaHUE MHOTOUYJIEHOB 1
32. C0XeHHe U BEIYUTAHUE MHOTOYJICHOB 1
33. Cr0oXeHHe ¥ BEIYUTAHUE MHOTOYJIEHOB 1
34. VYMHOXKEHUE OJHOUYIEHa Ha MHOTOWIEH 1
35. VYMHOXKEHUE OJHOYIEHa Ha MHOTOWIEH 1
36. VYMHOXKEHINE MHOTOWIEHA HA MHOTOWIEH 1
37. VMHOXKeHIEe MHOTOWIEHa HA MHOTOWIEH 1
38. VMHOXKEHIEe MHOTOWIEHa HA MHOTOWIEH 1
39. VMHOX€EHIE MHOTOWIEHA HA MHOTOWIEH 1
40. Peniennie 1ONMOTHUTENBHBIX YOPAXKHEHUH K T1aBe 3 1
41. Penienne 1OMOMHUTENBHBIX YIPAXKHEHUH K TIaBe 3 1
42. KonTtpoJsbHas padora Ne 3 «MHOro4/eHbI» 1
43. YpaBHEHME U €r0 KOPHU 1
44. YpaBHEHHE U €r0 KOPHH 1
45. JIunelHOe ypaBHEHHE C OQHOW NIEPEMEHHOU 1
46. JInnenHOE ypaBHEHHE C OAHOU NTEPEMEHHON 1
47. Pemienue ypaBHeHUH, CBOASIIMXCS K JIMHEWHBIM 1
48. Penrenue ypaBHeHUH, CBOASIIINXCS K JINHEWHBIM 1
49, Penienue ypaBHeHUM, CBOASIIMXCA K JIMHEUHBIM 1
50. Pemrenue 3a1a4 ¢ TOMOIIBIO YpaBHEHUH 1
51. Pemrenue 3a1au ¢ moMoIIbIO YpaBHEHUM 1
52. Pemrenue 3a1au ¢ oMOIIbIO YpaBHEHUM 1
53. Pemrenue 3a1au ¢ TOMOIIBIO YpaBHEHUM 1
54. Perienue 1OMoONMHUTENBHBIX yIIpaKHEHHH K riase |V 1
55. Pemenne nonoaHUTENBHBIX yIpakHEeHUH K riase |V 1




56. KonTtpouabsHnasi pabora Ne 4 «YpaBHeHuUs1 ¢ 0AHOM 1
nepeMeHHOo»

S7. Briaecenue o011ero MHOKHUTENS 32 CKOOKH 1

58. Crioco6 rpynmnupoBKU 1

59. Crioco6 rpynmupoBKU 1

60. Breruncnenus. J{okazaTenbCTBO TOKIECTB 1

61. Boruncienus. Jloka3aTeabCTBO TOXKIECTB 1

62. Pemenue ypaBHEHUH C TOMOIIBIO PA3IOKEHUS Ha 1
MHOKHUTEIN

63. Pemenne ypaBHeHHI ¢ TOMOIIBIO PA3JIOKECHUS HA 1
MHOXKHUTEJIN

64. Pemenue 1onoaHUTENBHBIX YIPA)KHEHUH K T1aBe V 1

65. Pemenue nonoaHUTENbHBIX YIPa)KHEHUH K T71aBe V 1

66. Kounrpoabsnas padora Ne 5 «Pa3jioskeHue MHOTOYJIEHOB 1
HA MHOKHUTEJIN

67. YMHOXKEHNE PA3HOCTH IBYX BBIPAKEHHUU HA UX CYMMY 1

68. YMHOXKEHHE Pa3HOCTH JIBYX BBIPAKEHUH HA UX CyMMY 1

69. PaznoxeHne Ha MHOKUTEN Pa3HOCTH KBAIPaToOB 1

70. Pa3znoxenrne Ha MHOXKHUTEIIM PA3HOCTH KBAAPaTOB 1

71. BosBenenue B KBaapaT CyMMbl U pa3HOCTH 1

72. BosBenenue B KBaapat CyMMbl U pa3HOCTH 1

73. Pa3noskeHre Ha MHOXUTENHU C IOMOIIBIO (popMyI 1
KBaJ[paTa CYMMBI M KBaJ[paTa pa3HOCTH

74. PaznoxeHne Ha MHOKUTEH ¢ TOMOIBIO (HOpMYIT 1
KBaJ[paTa CyMMBI M KBaJ[paTa pa3HOCTH

75. KBanpatsslil TpexuieH 1

76. KBagpatr cyMMbI HECKOBKHX ClaraeMbIX 1

77. BozBenenue B kyO CyMMBbI U pa3HOCTH 1

78. BozBenenue B kyO cyMMbI U pa3HOCTH 1

79. Pa3no)xeHre Ha MHOXUTEU CYMMBI U Pa3HOCTH KyOOB 1

80. PaznoxxeHne Ha MHOKUTETN CYMMBI H Pa3HOCTH KyOOB 1

81. PasnoskeHne Ha MHOKUTENIN PA3HOCTH II-X CTEIICHEN 1

82. Paznianbie criocoOBI pa3noKeHHst MHOTOYWICHOB Ha 1
MHOXHUTEIN

83. Paznmunbie criocoOb!I pa3iiokeHUss MHOTOWICHOB Ha 1
MHOXHUTEIN

84. Paznuanbie criocoObl pa3iioKeHuss MHOTOYWICHOB Ha 1
MHOXKHUTEIN

85. Pemenue nonoaHUTENbHBIX YIpakHEeHUH K T11aBe VI 1

86. KontpoabHasi padora Ne 6 «@opMyJibl COKPAIIEHHOTO 1




YMHOKECHUA»

87. Pemenue nonoaHUTENbHBIX YIpakHEHUH K r1aBe V| 1
88. Urto Takoe QyHKIUS 1
89. Urto Takoe QyHKITUSA 1
90. I'paduk pysakmmm 1
91. I'paduk pyakmmm 1
92. I'paduueckoe nmpeacraBaeHUe CTATUCTUYECKUX JaHHBIX 1
93. [IpsiMast mpomopIIMOHATBHOCTD 1
94, [IpsiMast mpomopIIMOHATBHOCTD 1
95. Jlunetinas GyHkus u ee rpaduk 1
96. Jluneitnas GpyHkuus u ee rpaguk 1
97. Bsaumnoe pacnonoxenue rpa@ukoB TUHEHHBIX QYHKINAN 1
98. Bsaumnoe pacnonoxenue rpaukoB TUHEHHBIX QYHKINAN 1
99. ®yuknus y = x2. CTenennas QyHKIHUS C YeTHBIM 1
oKa3areaeM
100. | dynxius y = x%. CrenenHas GyHKIHS ¢ YETHBIM 1
oKa3aTeaeM
101. | dynxius y = x°. CrenenHas GyHKIHS ¢ HEUETHBIM 1
oKa3areaeM
102. Pemenuie nononHUTENbHBIX YpaxkHeHUH K rnase VI 1
103. Pemenne nononHUTENbHBIX ypaxkHeHu Kk rnase VI 1
104. | KonTpoabHasi padota Ne 7 « DyHKIUI» 1
105. | YpaBHeHUs ¢ ABYMS MEPEMEHHBIMU 1
106. | JIuneiiHoe ypaBHEHHUE C JBYMs IEPEMEHHBIMH U €T0 1
rpaduk
107. | JIuneiiHoe ypaBHEHUE C ABYMS IEPEMEHHBIMU U €TO 1
rpaduk
108. Perenre nuHENHBIX ypaBHEHUH B LEIBIX YUCIAX 1
109. Pemrenre nuHENHBIX ypaBHEHUH B LEIBIX YUCIAX 1
110. | Cucrema nuHelHbIX ypaBHeHUH. ['paduueckoe perienue 1
CHCTEMBI
111. | Cucrema nuHelHBIX ypaBHeHUH. ['paduueckoe perienue 1
CHCTEMBI
112. Croco06 1moIcTaHOBKHA 1
113. Croco06 1moIcTaHOBKHA 1
114. Crnioco0 crnoxeHus 1
115. Crnioco0 crnoxeHus 1
116. | Cnoco0 crnoxxeHus 1




117. Pemenue 3a1a4 ¢ mOMOIIBIO CUCTEM YpaBHEHUM 1

118. | Pemenue 3a1a4 ¢ TOMOIIBIO CHCTEM YPaBHEHUI 1

119. | Pemenwue 3a1a4 ¢ MOMOIIBIO CUCTEM YpaBHEHUH 1

120. Cucrembl TMHEHHBIX YpaBHEHUH C TpeMsl IEPEMEHHBIMU 1

121. Cucrembl TMHEHHBIX YpaBHEHUH C TpeMsI IEPEMEHHBIMU 1

122. | PemeHue MOMOJTHUTENBHBIX YIPAXKHEHHUH K TJIaBe 8 1

123. | KonuTpoabHas padora Ne 8 «CucreMbl JUHEHHbBIX 1
YPaBHEHUi»

124. | IloBropenue no reme «BpIpakeHUE U MHOXKECTBO €T0 1
3HAYECHUI

125. | [loBropenue no treme «BpipakeHUE U MHOXKECTBO €TI0 1
3HAYECHUI

126. | [loBTropenue no reme «OAHOUIICHBI 1

127. | [loBropenue no reme «MHOTOUICHBI 1

128. | [loBTrOopenue no reme «MHOTOUICHBI 1

129. | [loBTropenue 1o Teme «Y paBHEHHS 1

130. | [ToBTrOopenue mo Teme «Y paBHEHHS 1

131. | IToBTOpenwue mo Teme «DopMyITbl COKPAIICHHOTO 1
YMHOXKEHUSI»

132. | TtoroBasi KOHTpPOJILHasi pa6oTa 1

133. | [loBTropenue no teme «POPMyIIbI COKPALIEHHOTO 1
YMHOXKEHUSI»

134. | UToroBelii ypok 1o moBTOpeHuto. Pemenue 1
3aHUMAaTEeJbHbIX 3374

135. | UToroBslii ypok o moBTopeHnio. Penrenne 1
3aHUMATEeJbHbIX 33734

136. | UToroBelii ypok 1o moBTopeHnto. Pemenue 1
3aHUMATEeJbHbIX 3374

JIuHMs y4eOHO-MeTOAUYeCKUX KOMILJIEKTOB AaBTOPOB
C. A. TeasikoBCKOIo u ap.
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CyBopoBa; non pemakumeit C. A. TensikoBckoro. — M.: IIpocseuienue,
2020.

2. 3saeuu JI. U. AnreGpa, 7 ki.: auaaktudeckue matepuansl / JI. U. 3BaBuy, JI.

B. Ky3uenona, C. b. CyBopoBa. — M.: [Ipocsemienue, 2013.




3. youywin FO. I1. Anrebpa, 7 ki1.: Tematnueckue tectsl / 0. I1. Jlyauimpia, B.
JI. Kponrays. — M.: [Ipocsenienue, 2012.
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IIpuno:xenue 1
Kputepun v HOpPMBI OIIEHKH 3HAHHWI, YMEHUH M HAaBBIKOB OOYyYalOIIMXCA IO

MaTCMaTHKC.

1. OueHka NMChbMEHHBIX KOHTPOJIBHBIX pad0T 00yYaroMXCsl IO MAaTEMATHKE.

OTBeT OIICHMBACTCI OTMETKOM «5», €CIIN:
— paboTa BBINOJIHEHA TTOJIHOCTHIO;
— B JIOTHYECKUX PACCYKIEHUSX W OOOCHOBAaHWUHU PEHICHUS HET MPOOETIOB U
OINOOK;
— B pEIICHHWH HET MaTeMaTHYeCKUX OIIMOOK (BO3MOYKHA OJHA HETOYHOCT,

OIMMCKa, KOTOpas HC ABJIACTCA CICACTBUCM HC3HAHUA HJIM HCIIOHUMAHMUSA

y4eOHOT0 Marepuana).

OtMmeTka «4» CTaBUTCS B CIEAYIOIINX CIydasX:

- pa60Ta BBIIIOJIHCEHA ITOJHOCTBKO, HO 00OCHOBaHMS IIIaroB PCHICHUA
HCOOCTAaTOYHbI (CCJII/I YMCHHUC 00OCHOBEIBATh PAaCCyKACHUA HC SABJIAIOCH

creuaibHbIM 00OBEKTOM MPOBEPKN);

— JIONyIIEHbl OJHA OMMOKA WM €CTh JIBa — TPU HEN0uY€Ta B BBIKJIAJKaX,
pPUCYHKAX, 4epTekax WM rpadukax (eciau 3TH BHUIbI padOT HE SBISIINCDH
creuaibHbIM 0OBEKTOM MPOBEPKH).

OtMmeTKka «3» CTaBUTCS, €CIIH:



— JonyiieHo Oosiee OJHOW OIMOKM Wi Oojiee JBYX — TpeX HEIOYETOB B
BBIKJIQ/IKaX, dYeprexax wWium rpadukax, HO oOydamomuics obnagaer
00s13aTeIbHBIMU YMEHUSIMH T10 TIPOBEPSEMOM TEME.

OtMmeTKa «2» CTaBUTCS, €CIIU:

— JIONYIIEHBI CYIIECTBEHHBIC OMIMOKH, MOKAa3aBIIUE, YTO OOYYaIOIIUICS HE
obJaaet 00s3aTeIbHBIMU YMEHUSAMHU 110 IAHHOM TeME B TTOJTHOM Mepe.
YuuTtenb MOXET MOBBICUTH OTMETKY 3a OPUTHMHAJIBHBIA OTBET Ha BOMPOC WIIU
OpPUTMHAJIBHOE pEIIEHUE 3aJayd, KOTOpPbI€ CBUACTEILCTBYIOT O BBICOKOM
MaTeMaTHYECKOM Pa3BUTHH OOYYaIOIIErocs; 3a perieHue 0osee CI0KHOW 3aaauu
WM OTBET Ha OoJiee CIOXHBIA BOMPOC, MPEITIOKEHHBIE O00ydYaroneMycs

JIOTIOJTHUTENIHHO MOCIIE BHIMOIHEHUSI UM KaKUX-TUO0 JPYTUX 3aIaHui.

2. OI.[GHKa YCTHBIX OTBCTOB o6yqa}om1/1xcx I10 MaTCMaTHKC

OTBeT OLICHUBAETCS OTMETKOM «5», €CIIN YUEHUK:

— TIOJIHO PAacKpbUl COJEpKaHHE Marepuasa B 00beMe, MPEeayCMOTPEHHOM
MpOrpaMMON U Y4EOHUKOM;

— UBJIOKWJI ~ Marepual  TIPAMOTHBIM  SI3BIKOM,  TOYHO  HMCHOJB3YSA
MaTE€MaTU4YeCKyl0 TEPMHUHOJOTHI0 M CHMBOJHMKY, B OIPENEICHHON
JIOTUYECKOM NOCJIEN0BATENBHOCTH;

— TpaBWIbHO BBIMOJHWI PUCYHKH, YEPTEKHU, TpaUKH, COMYTCTBYIOIINE
OTBETY;

— TOKa3aJl yMEHHE WJUIFOCTPUPOBATh TEOPHID KOHKPETHBIMU IPUMEPAMH,
NPUMEHATh €€ B HOBOM CHUTyallUM I[PU BBINOJIHEHUU MPAKTUYECKOTO
3aJlaHus;

— NIPOJEMOHCTPUPOBAJ 3HAHHE TEOPUU PAHEE H3YUYEHHBIX COIMYTCTBYIOIIMX
TeM, CHOPMUPOBAHHOCTh MU YCTOMYMBOCTH HCIOJIB3YEMBIX IPU OTBETE
YMEHHU U HaBBIKOB;

— OTBCYaJI CaMOCTOATCIBHO, oe3 HaBO/AIINUX BOIIPOCOB YUHTCIIA,



— BO3MOXHBI OAHAa — JAB€ HCETOYHOCTH IIPpM OCBCIICHHH BTOPOCTCIICHHBLIX
BOIIPOCOB HJIM B BbBIKJIIAAKAX, KOTOPBLIC YUYCHHK JICTKO HCIIPAaBWUJI IIOCJIC

3aMCYaHUA YUYUTCIIA.

OTBEeT OlLICHUBAETCSI OTMETKOM «4», €Clu yAOBJIETBOPSIET B OCHOBHOM
TpeOOBAHUSIM Ha OIICHKY «5», HO IIPH 3TOM MMEET OJIMH U3 HEJIOCTATKOB:

— B M3J0KCHUU JOMYIIEHBl HEOONbINME NpoOebl, HE HCKa3UBIICE
MaTeMaTHYECKOE COJEPKaHUE OTBETA;

— JIONYIIEHBI OJIMH — JIBA HEJI0YETa MPHU OCBEIICHUH OCHOBHOIO COJICPKAHUS
OTBETAa, UCIIPABJICHHBIC MOCIIC 3aMEUaHUs YUUTEIIS;

— JIONYIIEeHbI OIMMOKa WM Ooyiee JBYX HEIOYETOB TIPU  OCBEIICHUU
BTOPOCTEINEHHBIX BOMPOCOB MJIA B BBIKJIAJKAX, JIETKO HCIPABICHHBIC MOCTE
3aMEYaHus YUYUTEIIS.

OtmeTka «3» CTaBUTCS B CICAYIOUIUX CIydasx:

— HEMOJIHO PAacCKphITO COJEpKaHWE Marepuaia (coaepikaHue H3JI0KEHO
dbparMeHTapHO, HE BCerja IIOCJIeNOBaTeIbHO), HO IIOKa3aHo oOIee
MOHMMAHHUE BOIMPOCAa U MPOJIEMOHCTPUPOBAHBI YMEHUS, JOCTATOUHBIC IS
YCBOGHHSI TIpOrpaMMHOro wmatepuaia (ompeneneHbl «TpeGoBaHusSIMU K
MaTeMaTHYSCKON MOJATOTOBKE OOYUYarOIIUXCS» B HACTOSIIEH MPOrpaMme 10
MaTeMaTHUKe);

— HMEJIHCh 3aTPpyAHEHUS WM JONYIIeHBbl OMIMOKU B  OMNpEJeTeHUU
MaTE€MaTHYECKOM TEPMHUHOJIOTHH, YepTEkKaX, BBIKIAJKaX, HCIPaBICHHBIC
MOCJI€ HECKOJIbKUX HABOISIIUX BOIIPOCOB YUUTEIIS;

— YYEHUK HE CHpaBWICS C MPUMEHEHHWEM TEOPUU B HOBOU CHUTYallMU MPHU
BBIMIOJIHCHUM  TPAKTUYECKOTO  3aJlaHMsl, HO  BBINOJHWJ  3aJaHUs
00s13aTE€JIbHOTO YPOBHS CJIOKHOCTH TI0 TAHHOU TeME;

— JIOCTaTOYHOM 3HAHUU TEOPETHUYECKOI0 MaTepuaa BhIsSIBJICHA HEJOCTAaTOUHAS
c(hOpMHPOBAHHOCTH OCHOBHBIX YMEHUI U HABBIKOB.

OtMmeTKa «2» CTaBUTCS B CIEAYIONIUX CIyqasx:

— HC paCKpbITO OCHOBHOC COJACPIKAHHC y‘lC6HOFO MaTcpuajia;



— OOHapyXeHO HE3HaHHE YYEHUKOM OoJblled uiu Hambosiee BaXKHOW 4acTu
y4eOHOT0 MaTepHuaa;

— JIONYIIEHbl OIMMOKM B OMNpPENETCHUH TOHSATHI, TNPU HCHOIH30BAHUH
MaTeMaTH4eCKOi TepMUHOJIOIHU, B PUCYHKAX, YepTexax Wid rpadukax, B
BBIKJIQ/IKaX, KOTOpbIE HE HCIPABICHBI IOCJIE€ HECKOJbKUX HaBOJSAIIUX

BOIIPOCOB YUHUTCILA.

OO6mmas kmaccuguKanmst OmoOOoK.

[Ipu olieHke 3HAHMM, YMEHUN U HABBIKOB OOYyYarOUIUXCs CIEIyeT YYUTHIBATh BCE
omnOKkH (rpyOble U HErpyObI€) U HEAOUYETHI.

['pyObIMU cUMTAIOTCA OIIMOKU:

- HE3HAHUE OIPEIECICHUS OCHOBHBIX IMOHATHI, 3aKOHOB, MPABHJI, OCHOBHBIX
MOJIOKEHUIN Teopuu, He3HaHUE (POpMyI1, OOIIETIPUHSITHIX CUMBOJIOB 0003HAYEHUMN
BEJINYVH, €IMHUL] KX U3MEPEHUS;

- HE3HAHWE HAUMEHOBAHUW €IMHUI] U3BMEPECHUS;

- HEyMEHUE BbIICJIUTh B OTBETE TJIABHOE;

- HEYMEHHE MPUMEHSTh 3HAHUS, AITOPUTMBI JIJIs1 pEUIECHUS 3a/ayY;

- HEYMEHHE JIeJIaTh BBIBOABI U 00OOIIICHHUS;

- HEYMEHHE YUTATh U CTPOUTDH IPAPUKY;

- HEyMEHUE MOJIb30BATHCS MEPBOMCTOYHUKAMU, y4eOHUKOM u
CIIpaBOYHUKAMU;

- noTeps. KOPHS WM COXPAHEHUE MIOCTOPOHHETO KOPHS;

- oTOpachiBaHue 0€3 00BSICHEHHUI OJTHOTO U3 HUX;

- pPaBHO3HAYHBIE UM OIIMOKU;

- BBIYHMCIIUTEIbHBIE OITMOKH, €CJIM OHU HE SIBJISIOTCS OMUCKOM;

- JIOTUYECKHUE OIIHOKH.

K HerpyObIm ommOkam cieayeT OTHECTH:



- HETOYHOCTH (hOPMYITHPOBOK, OMPEIACICHHUA, TOHITHI, TEOPUii, BhI3BAHHAS
HEMOJIHOTOW 0XBaTa OCHOBHBIX MPU3HAKOB OMPEAECIAEMOTO MOHATHUS WU 3aMEHOU
OJIHOTO - IBYX U3 3THUX MPU3HAKOB BTOPOCTEIICHHBIMU;

- HETOYHOCTH Tpaduka;

- HEpalMOHAJbHBIA  METOJ  pELIICHWs  3aJadyd WM HEJOCTATOYHO
POJlyMaHHBIN TJIaH OTBETa (HApYyIIEHHE JOTUKH, TTOJIMEHA OT/IEIbHBIX OCHOBHBIX
BOIIPOCOB BTOPOCTEIIEHHBIMHU );

- HEpaIMOHAIIbHBIE METO/IbI pa0OTHI CO CIIPABOYHON U APYTrOW JTUTEPATYPOK;

- HEYMEHUE PEeIIaTh 3a/1a4H, BHITIOIHATh 3a/IaHUS B OOIIIEM BHUJIC.

Henoueramu aBiagroTcs:

- HEepaIMOHAJIbHBIE MPUEMbI BEIYUCIICHUN U TPeoOpa30BaHuUl;

- HEOpEKHOE BBINIOJHEHUE 3aMKUCEH, YEPTEKEN, CXEM, TPaUKOB.



