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HopmaruBHas 6a3a:



1. 3axon MunuctepctBa oOpa3zoBanus u Hayku Poccutickoit @enepannn «O6 odpazoBanuu B Poccuiickoit denepanum» ot
26.12.2012. No273;

2. ®OenepalibHbIM KOMIIOHEHT TOCYIapCTBEHHOT0 00pa30BaTEIbHOTO CTaHAapTa OCHOBHOTO OOIIEro 00pa30BaHus, YTBEPKIACHHBIN
MO P® ot 05.03.2004 Ne1089;

3. IlpumepHasi mporpamma OCHOBHOTO oOIIero oopaszoBaHus mo mpeaMery «MaTtematuka» 1 5-9 Ki1accos;

4. denepanbHbli IEpeUYCHb YYEOHUKOB, PEKOMEHIOBAHHBIX (JOMYLIEHHBIX) K UCIIOJIB30BAHUIO B 00pa30BaTEIbHOM MPOIIECCE B
00pa30BaTeNbHBIX YUPEKIACHUIX, PCATU3YIOIIHNX MTporpaMMebl o01iero oopazoBanus B 2017 —2018 yue6HoM roxy;

5. TpeboBaHMs K OCHAIIEHUIO 00pa30BaTEIbHOIO MPOLIECCa B COOTBETCTBUHU C COJIEP/KATEIbHBIM HAIOJTHEHUEM YUEeOHBIX
npeameroB OI'OC;

6. OOpazoBarensHas nmporpamma AHOO «O6pazoBatenbhbiid LleHTp «Ycmexy;

7. basucHbIil yueOHBIH 11aH 001e00pa3oBaTenbHbIX yupexaeHuil Poccuiickoit denepanuu, yTBepKIECHHBIN MPUKa30M
Muno6pa3oBanusi PO;

8. YueOnsrnii mnan AHOO «O6pa3zoBatensabiii LlenTp «Ycmex» Ha 2017-2018 yueOnbIi TO/I.

Co3HaTenbHOE OBJA/ICHUE YYalllMMUCS CHCTEMOH anreOpanyecKkux 3HaAHMM U yMEHUH HeoOXOJMMO B MOBCEIHEBHOM MKU3HU IS
U3YYCHUS] CMEXHBIX AUCITUIUIMH U MPOJIOJKEHUS] 00pa30BaHUs.

[IpakTrueckass 3HAYMMOCTH IIKOJIBHOTO Kypca anreOpbl OOyCJIOBJIIEHA TEM, UYTO €€ OOBEKTOM SBISIOTCS KOJUYECTBEHHBIC
OTHOLUEHUSI JACHCTBUTEIBHOTO MHpa. MareMaTtuyeckas MOATOTOBKA HeoOXoAuMa s TNOHUMaHUS NPHUHIMIOB YCTPOWCTBA U
MCIOJIb30BaHUS COBPEMEHHOM TEXHUKH, BOCTIPUSITUSA HAYYHBIX U TEXHUYECKUX MOHATHMN U Uel. MaTtemaTuka sIBIsSeTCS A3bIKOM HayKHu U
TeXHUKHU. C ee MOMOLIBIO MOJEIUPYIOTCS U U3Y4aAOTCS SIBJICHHS U TIPOLIECCHI, IPOUCXOISIINE B IPUPO/IE.

AnreOpa ABJISIETCSI OTHUM M3 OMOPHBIX MPEIMETOB OCHOBHOM IIKOJIBI: OHA 0OECeurnBaeT U3y4eHHe APYTUX TUCUUILIMH. B mepByto
ouepellb 3TO OTHOCUTCS K IMpEJAMETaM €CTECTBEHHO - HAyYHOro IMKJIA, B YAaCTHOCTH K (pusmke. PazBuTHE JOTMYECKOrO MBIIIJICHUS
y4YaIluxcsi mpyu oOydeHHH anredpe CIOoCOOCTBYET YCBOEHHIO MPEAMETOB T'YMAaHMTApHOTO HHKIA. [IpakThyeckue yMeHHS W HaBBIKU
areOpanvecKkoro xapakrepa HeoOX0AUMBI ISl TPYI0BOM U MpodhecCHOHaTbHOM MOATOTOBKH IIKOJIBHUKOB.

Pa3BuTue y yyamuxcsi NpaBWIbHBIX MPEACTaBICHUI O CYIIHOCTH U MPOUCXOXKICHUU alreOpandyeckux aOCTpakuui, COOTHOILIEHUN
peanIbHOr0 M UACANBHOr0, XapaKTepe OTPAXKEHUS MATEeMAaTHUYECKOW HAYKOW SIBJCHUI M MPOIECCOB PEaIbHOI0 MHpa, MecTe anreOpbl B



CHUCTEME HAyK U POJId MAaTEMaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYUHOTO
MHUPOBO33PEHUS YUAIUXCS U KAYECTB MBIIIJICHHUS, HEOOXOAUMBIX JIJIsl aanTallii B COBPEMEHHOM MH()OpMAIMOHHOM OOIIECTRE.

TpeOyst OT yyanuxcsi yMCTBEHHBIX U BOJIEBBIX YCUJIMN, KOHIICHTPAIIMM BHUMAHUS, aKTUBHOCTH Pa3BUTOr0 BOOOpaXkeHUs, airedpa
pa3BUBACT HPABCTBEHHBIE YEPThI JIMYHOCTU (HACTOWYMBOCTH, IIEJIEYCTPEMIICHHOCTh, TBOPYECKYIO AKTHUBHOCTH, CAMOCTOSATEIIBHOCTD,
OTBETCTBEHHOCTh, TPYIOIIO0NE, TUCIUIIINHY W KPUTHIHOCTH MBIIIJICHUS) W YMEHUS apTyMEHTHPOBAHO OTCTaWBATh CBOWM B3TJIAIBI U
yOeXIeHUs, a TAKXKE CIIOCOOHOCTh MPUHUMATh CAMOCTOSTEIIbHBIC PEIICHUS.

N3yyenue anreOppl, (QyHKIMI, BEPOATHOCTH W CTATUCTUKHU CYIIECTBEHHO pACIIUPSET KPYro30p Yy4alluxcs, 3HAKOMSI UX C
UHIYKIMEH U JeayKiued, o0o0OIlIeHneM U KOHKpPETH3allMeW, aHadu30M M CHUHTE30M, Kiaccuukanued W cuUcTeMaTH3alueH,
abcTparupoBaHueM, aHajgorued. AKTHBHOE HCIOJb30BaHME 3a7ad Ha BCEX JTamax ydeOHOro Impoliecca pa3BUBACT TBOPUYECKHUE
CIOCOOHOCTH IIKOJIBHUKOB.

N3yuenne anreOpbl MO3BOJIAECT (POPMUPOBATH YMEHMSI U HABBIKM YMCTBEHHOTO TpyAa — IUIAHUPOBAHHE CBOEH pabOThI, MOUCK
pallMOHAJIBHBIX TMyTEH €€ BBIMIOJHEHUs, KPUTHUYECKas OIEHKa pe3yibTaTroB. B mporecce u3ydeHus anreOpbl IIKOJIBHUKHU JOJKHBI
HAy4YUThCA M3J1araTh CBOM MBICIM SICHO W HCUYEPIBIBAIOINIE, JJAKOHUYHO M €MKO, NMPUOOPECTH HABBIKA YETKOT0, aKKypaTHOTO H
TPaMOTHOTO BBITIOJIHEHUSI MATEMaTUYECKUX 3aIUCEH.

Baxneiimeld 3amauell MIKOJIBHOTO Kypca anreOphl SIBISICTCS Pa3BUTHE JIOTUYECKOTO MBINUICHUs ydamuxcs. Camu OOBEKTHI
MaTEMaTUYECKUX YMO3AKIIOUEHUN M TPUHATHIE B anreOpe mpaBuiia UX KOHCTPYHPOBAHUS CIHOCOOCTBYIOT (DOPMHPOBAHUIO YMEHUU
000CHOBBIBATh M JIOKA3bIBaTh CYXICHUS, MPUBOJUTH YETKUE OIMPEICIICHUS, PA3BUBAIOT JOTUYECKYI0 WHTYHIIMIO, KPATKO M HATJISIHO
PACKpPBIBAIOT MEXAHU3M JIOTMYECKUX MOCTPOCHUN M ydaT UX MPUMEHEHUI0. TeM caMbiM airedpa 3aHMMAaeT OJHO U3 BEIYIIMX MECT B
GbopMUPOBAHUM HAYYHO — TEOPETUUYECKOTO MBIIIJICHUS IIKOJLHUKOB. PacKpbiBasi BHYTPEHHIOI TapMOHHUIO MaTeMaTUKH, (OopMHUpYs
MOHMMAaHHUE KPACOThI U U3SIIECTBA MATEMAaTUUECKUX PACCYXJICHUH, alreOpa BHOCUT 3HAUYUTEIIbHBINA BKJIaJl B ACTETUYECKOE BOCIIUTAHUE
y4auumxcsl.

OBnazieHNE y4YalUMUCS CUCTEMOW T'€OMETPUYECKUX 3HAHMM M YMEHHM HEOOXOJUMO B MOBCEIHEBHOW KU3HU, IS U3YUCHHS
CMEXHBIX JUCITUTUIHH U MPOJIOHKCHHS 00pa30BaHuA.

[IpakTrueckas 3HaYMMOCTh ITKOJIBHOTO Kypca T€OMETPUU OOYCIIOBJIEHA TEM, YTO €r0 OOBEKTOM SIBIISIIOTCS TPOCTPAHCTBEHHBIC
GbopMBbI UM KOJIMYECTBEHHBIC OTHOILICHHS JEUCTBUTEIBLHOrO MHUpa. ['eomerpuyeckas IMOJATOTOBKAa HEOOXOoauMa i MOHUMAHUS
MPUHLHUIOB YCTPOWCTBA WM HCIIOJB30BaHUS COBPEMEHHOW TEXHUKH, BOCIPHUATHS HAYYHBIX M TEXHUYECKUX MOHATHM U UACH.



MaremaTuka sBIsI€TCS SI3bIKOM HAyKU U TEXHUKU. C €€ TOMOIIBI0 MOJIETUPYIOTCA U U3y4atOTCs SIBIICHHS U ITPOLIECCHI, POUCXOISIINE
B [IPUPOJIE.

['eomeTpusi siBISIETCS OJHUM U3 OMOPHBIX MPEIMETOB OCHOBHOM IIKOJIBI: OHA OOECHEYMBAET M3yYEHUE APYTHX JAUCHUILIMH. B
MEPBYIO0 OYepelb 3TO OTHOCHTCS K MpPEJAMETaM €CTECTBEHHO - HAYYHOTO IMKJIA, B YaCTHOCTH K (u3mke. Pa3BuThe 10TMUECKOro
MBIIIICHUS YYAIUXCs TPU 00y4YeHUN TEOMETPUHU CITOCOOCTBYET YCBOCHHIO IIPEIMETOB T'YMaHUTAPHOTO KA. [IpakTnueckue ymeHus
Y HaBBIKM T€OMETPUYECKOI0 XapaKkTepa HEOOXOAUMBI JIJIsl TPYAOBOU JIESITEIHLHOCTH U TPO(PECCHOHATHLHON MOATOTOBKH IIKOJIBHUKOB.

Pa3BuTre y ydyammxcs TNpPaBWIbHBIX TMPEACTABICHUM O CYIIHOCTH W TPOUCXOXKICHUU T'E€OMETPUUYECKUX aOCTpaKIuid,
COOTHOLIECHUU PEAIBHOIO U UIACAIBHOTO, XapaKTEPEe OTPAKECHUS MATEMAaTHUUYECKOW HAYKOM SIBIICHMU W MPOLIECCOB PEATBHOIO MUDA,
MECTE TE€OMETPUHU B CHUCTEME HAyK M POJIM MAaTEMaTUYECKOr0 MOJEIHMPOBAHUS B HAYYHOM MO3HAHWUU U B MPAKTHUKE CIIOCOOCTBYET
(bopMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS yUaIIUXCS, a TaKkKe (OPMUPOBAHUIO KAYECTB MBIILJICHUS, HEOOXOIUMBIX JIJISI aJJalTalluu B
COBPEMEHHOM MH(POPMALIMOHHOM OOIIECTBE.

TpeOys OT ydammxcsi YMCTBEHHBIX W BOJICBBIX YCWIMH, KOHIIEHTpallMd BHUMAaHUsS, aKTUBHOCTH Pa3BUTOIO0 BOOOpPAKEHMUS,
FEOMETpHUsl Pa3BUBAET HPABCTBEHHBIC YEPThl JIMYHOCTU (HACTOMYMBOCTH, IEJICYCTPEMIICHHOCTh, TBOPYECKYIO aKTUBHOCTb,
CaMOCTOSITENIbHOCTh, OTBETCTBEHHOCTb, TPYAOJIIOOME, MUCHMIUIMHY W KPUTHYHOCTh MBIILJICHUS])) U YMEHHUE apryMEHTHPOBAHO
OTCTaWBaTh CBOM B3TJISI/IBI M YOCKICHUS, a TAK)KE CIIOCOOHOCTh MPUHUMATh CAMOCTOSTEILHBIE PEIICHUS.

['eoMeTpusi CyIIECTBEHHO paCHIUPSET KPYro3op Yyyalluxcsi, 3HAKOMs HMX C HMHAYKIHEH W JeAyKiued, o0oOmieHueM W
KOHKpETH3aIlMel, aHaJIM30M W CHUHTE30M, KiIacCHUpUKAIMEe M CcucTeMaTu3aiuei, abcTparupoBaHUEM, aHAIOTHEH. AKTHBHOE
MCIIOJIb30BAaHUE 33]1a4 Ha BCEX ATalax y4eOHOro mporecca pa3BUBaeT TBOPUECKUE CITIOCOOHOCTH IKOJIbHUKOB.

[Ipu oOyueHuun reoMeTpun (POPMUPYIOTCS YMEHMS M HABBIKM YMCTBEHHOTO TpyJa — IJIJAaHUPOBAHHE CBOEH pPabOTHI, MOUCK
pallMOHAJIBHBIX MyTel €€ BBITTOJIHEHUS, KpUTHYECKasi OIlEHKa pe3ybTaTroB. B mporiecce oO0ydeHuss T€OMETPUM HIKOJILHUKHU JTOJKHBI
HAy4YUTHCA M3JIaraTh CBOU MBICIM SICHO M HWCYEPIBIBAIOINIC, JIAKOHUYHO M EMKO, MPHOOPECTH HABBIKU UYETKOTO, aKKypaTHOTO U
TPaMOTHOTO BBITIOJIHEHUSI MATEMAaTUYECKUX 3aIIUCEH.

Baxneiimeld 3amaueil MIKOIBHOTO Kypca T€OMETPHUH SIBJISIETCS PA3BUTHE JIOTMYECKOTO MBINMUICHHS ydarmuxcs. CaMu 0ObeKThI
TEOMETPUUYECKUX YMO3AKITIOUCHUN U IPUHSITHIC B TEOMETPHUH MPaBUJIa NX KOHCTPYHPOBAHUS CIIOCOOCTBYIOT (POPMUPOBAHUIO YMEHHIA
000CHOBBIBaTh U JI0KA3bIBATh CYXKJICHUS, IPUBOJIUTH YETKUE OIpEEeHNUs, pa3BUBAaTh JOTUUECKYI0 UHTYUIIMIO, KPAaTKO W HArJIsTHO
BCKPBIBAIOT MEXAHU3M JIOTMUYECKUX MOCTPOCHHM M y4yaT UX NPUMEHEHHIO. TemM caMbIM T€OMETpHs 3aHUMAET BEAYIIEE MECTO B



GbopMHpPOBaHUM HAYYHO — TEXHMYECKOTO MBINIJICHUS IIKOJLHUKOB. PackpbiBasi BHYTPEHHIOIO TapMOHHIO MaTE€MaTUKH, (GOpMHUPYS
MOHMMAaHUE KPacoThl M M3AIIECTBA MAaTEMATHUYECKUX PACCYXKIEHUH, CIIOCOOCTBYSI BOCHPUITHIO T€OMETPUYECKUX (POpPM, YCBOCHHIO
MOHATUS CUMMETPUU, T€OMETPUsI BHOCUT 3HAUUTEIBHBIN BKJIAJ B ICTETHYECKOE BOCHHUTaHWE ydamuxcs. E€ m3yueHue pazBuBaer
BOOOpaXE€HUE IMKOJIHHUKOB, CYIIIECTBEHHO 00O0TAIAET ¥ Pa3BUBAET UX MPOCTPAHCTBEHHBIC MPECTABICHUSI.

OBIIASA XAPAKTEPUCTHUKA KYPCA AJII'EBPBI

B kypce anreOpbl MOXXKHO BBIICIUTH CJICAYIOIIUE OCHOBHBIE COJEp)KaTelbHbIE JIMHUM: apudmeTnka; anredpa; GyHKINH,
BEPOSITHOCTh U CTAaTUCTHKA. Hapsny ¢ 3TUM B cOliepKaHUE BKJIIOUEHBI J1BA JOIOJHUTEIBHBIX METOIOJIOTUYECKUX pas3zesa: JOTUKA U
MHO>KECTBA; MaTeMaTUKa B HICTOPUUYECKOM PA3BUTUHU, YTO CBSA3AHO C peajiu3aliieil 1eneil o0menHTeNIeKTYaIbHOTO U O0IIEeKYIbTYPHOTO
pa3Butus yvammxcs. Cojep:kaHHe KaXIOr0 W3 3THUX Pa3[EJOB Pa3BOPAUMBACTCA B COJAEPIKATEIBHO — METOJMYECKYIO JIMHUIO,
MMPOHU3BIBAIOIIYI0O BCE OCHOBHBIE COJEpXkaTelibHble JNUHUU. [Ipu 3TOM mepBas auHUS — «JIOTMKA WU MHOXECTBa» - CIYXKHUT LIEIH
OBJIQJICHUS YYAIIUMHUCS HEKOTOPBIMH 3JIEMEHTAMHU YHUBEPCAIBHOIO MAaTEMATUYECKOTO SI3bIKA, BTOpast — «MareMaTrnka B HICTOPUYECKOM
Pa3BUTHN - CIOCOOCTBYET CO3AAHUIO OOLIEKYIbTYPHOTO, T'YMAaHUTAPHOTO (JOHA U3yUYEHUs Kypca.

Conepxkanue JUHUU «ApUPMETHKA» CIYKUT 0a30il I JaJbHEHIIEro W3y4eHUsl yYalluMHUCS MAaTeMaTHUKH, CIIOCOOCTBYET
Pa3BUTHIO UX JIOTHYECKOTO MBINIIECHUS, (POPMHUPOBAHUIO YMEHHS TOJIB30BATHCS AITOPUTMAMH, a TaKKe MPUOOPETCHUIO MPAKTUYECKUX
HABBIKOB, HEOOXOJMMBIX B TOBCEIHEBHOW >XM3HH. Pa3BuTHE TOHSATHUS O YHUCJIE B OCHOBHOW IIKOJIE CBSI3aHO C PAIMOHAIBHBIMU M
UppalMOHATBHBIMY YKcIaMu, GOPMUPOBAHUEM MTEPBUYHBIX MIPEACTABICHUN O ICUCTBUTEIILHOM YHUCIIE.

Copepxanue nuHUU «Anredpa» crnocoOCTByeT (POPMUPOBAHUIO Y YUAIIMXCS MATEMATHYECKOTO ammnapara JJis peuieHus 3aj1ay u3
pa3iesioB MaTeMaTUKK, CMEKHBIX MPEIMETOB U OKPYKArOUIEeH pealbHOCTH. SI3bIK anreOphbl MOJYEPKUBACT 3HAUYEHWE MAaTEMAaTHUKHU Kak
A3bIKa JJIs1 TOCTPOEHUSI MATEMATUUECKUX MOJICJIEH TTPOIECCOB U SIBJICHUN PEAIbHOTO MUPa.

Pa3Butne aaropuTMHUUECKOTO MBIIUICHUS, HEOOXOJUMOIro, B YAaCTHOCTH, MJII OCBOCHHMS Kypca WH(POPMATUKH, M OBJIAJCHUE
HABBIKAMH JETYKTHUBHBIX PACCYKICHHUM TakKe SIBJISIOTCA 3a7adamMu u3ydeHus anreOpol. [IpeoOpazoBanne CUMBOIBHBIX (JOPM BHOCHT
crienuUUecKil BKIIAJ B Pa3BUTHE BOOOPAKECHHS YUalIUXCsl, MX CIIOCOOHOCTEH K MAaTeMaTHYeCKOMY TBOPYECTBY. B OCHOBHOW mIKOJIE
MaTepual IpylnnupyeTcs BOKPYT palMOHAIBHBIX BIPAXKECHHM.

Conepxxanue pazgena «OyHKUMW» HAIEICHO HAa TMOJYYEHUU IIKOJIbHUKAMU KOHKPETHBIX 3HAHUM O (DYHKIIMU KaK BakKHEHIIen
MaTEeMaTUYeCKOM MOJENU JUIsl ONMUCAHMUSI M MCCIENOBaHUS pa3HOOOpa3HbIX MpoleccoB. M3ydenuwe 3Toro Marepuana crnocoOCTBYET



Pa3BUTHIO y y4YalIUXCS YMEHHS UCIOJb30BaTh PA3IUYHbIE A3BIKM MAaTEMaTHKU (CIOBECHBIN, CUMBOJIMYECKUM, rpaQUuecKuii), BHOCUT
BKJIaJ] B (JOPMUPOBAHUE NPEACTABICHUN O POJIM MATEMAaTUKU B PA3BUTUU LIUBWIIM3ALMH U KYJIBTYPBI.

Paznen «BeposATHOCTh M CTaTHCTHUKA» - 005A3aTEIbHBIH KOMIIOHEHT IIKOJBHOTO 00pa30BaHUs, YCUJIMBAIOIIUN €ro MPUKIAAHOE U
MpaKTHYECKOe 3HaUEHUE. DTOT MaTeprai HeoOX0IuM, MPEKIE BCero, s (GopMHUpOBaHUS y ydauuxcs GyHKIIMOHAIBHOW TPaMOTHOCTH
— yMEHHMS BOCHPUHHMMATh M KPUTHYECKH AaHAIU3UPOBATh HHQPOPMAIUIO, MPEACTABICHHYI0O B pa3NW4YHBIX (opmax, MOHUMATH
BEPOSTHOCTHBIN XapaKTep MHOTHX PEaJbHBIX 3aBUCHMOCTEW, MPOU3BOAUTH INPOCTEUINNE BEPOSTHOCTHBIE pacdeTsl. M3ydeHue OCHOB
KOMOMHATOPUKH MO3BOJUT y4YalleMyCsl OCYLIECTBIISITh paCCMOTPEHHUE CIydaeB, Iepedop U MOJACYET Yucia BapHaHTOB, B TOM YHCIIE B
IIPOCTENIINX MPUKIAAHBIX 3a7a4ax.

[Ipy wW3yd4eHHM CTATUCTHKH M BEPOSITHOCTH OOOTaIlalOTCsl IMPEACTaBICHUS O COBPEMEHHOM KapTMHE MHMpa M METOAAX €ro
UCCIIEIOBaHMsI, (POPMUPYETCSI MOHMMAHUE POJIM CTATUCTHKU KaK MCTOYHMKA COIMAJIIbHO 3HAYMMOW HMH(OpPMAIMM U 3aKJIaJbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBILIIEHUSI.

MECTO NIPEJMETA B YYEBHOM IIJIAHE

basucHslil yueOHbIi (0011e00pa3oBaTEIbHBIN) IJIAH HA U3yYEHHE alreOphbl B 8 Kjacce OCHOBHOMW IIKOJIbI OTBOJUT 3 yaca B HENIEIIO
B TEUEHHUE KaXkI0ro roga oOydenus, Bcero 102 ypoka B rof. 3a c4eT BapuaTUBHOM 4acTH ba3ncHOTO 1jiaHa KOJMYECTBO YYEOHBIX YacCOB
yBenuueHo A0 119 pis nmoaroroke k I'NA.

TPEBOBAHUS K PE3YJIBbTATAM OBYUEHUSA U OCBOEHUIO COAEPKAHUSA KYPCA AJITEBPBI
[Iporpamma obecrieunBaeT NOCTHKEHHUE CIEIYIONIUX Pe3yJbTaTOB OCBOCHHS 00pa30BaTENbHON MPOrpaMMbl OCHOBHOTO OOIIETO
00pa3oBaHuUs:



Juunocmnmnuie:

1)

2)

3)

4)
5)

6)
7)
8)
9)

CdopMupoBaHHOCTh OTBETCTBEHHOI'O OTHOIIEHUS! K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOMIMXCS K CAMOPa3BUTHUIO U
caM0o00pa30BaHMI0O Ha OCHOBE MOTHBAllMM K OOYYEHHIO M T[IO3HAHWMIO, BBIOOpPY JajbHEHInero oOpa3oBaHus Ha 0ase
OPHUEHTHUPOBKA B MHpe mnpodeccuii u TPOo(PecCHOHATBHBIX MPEAMOYTCHHH, OCO3HAHHOMY ITOCTPOCHUIO WHIWUBUIYATBHON
o0pa3oBaTeIbHON TPAEKTOPUH C YIETOM YCTOMYMBBIX TTO3HABATEIHLHBIX HHTEPECOB;

CpopMUPOBaHHOCTh  LIEIOCTHOIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO pa3BUTHSI HAyKU U
OOIIIECTBEHHON TPAKTUKH;

CdopMupoBaHHOCTh KOMMYHHKATUBHOM KOMIIETEHTHOCTH B OOIIEHUM U COTPYJHUYECTBE CO CBEPCTHHKAMHU, CTAPIIUMH H
MJIQIIIMMHA, B 0Opa3oBaTeIbHOM, OOIIECTBEHHO TMOJE3HOM, Y4YEOHO-UCCIEA0BATEIbCKOM, TBOPUECKOW U JIPYTUX BHAAX
NS TEIBbHOCTH;

YMeHue sICHO, TOUHO, TPaMOTHO M3JIaraTh CBOM MBICJIM B YCTHOM M MMUCbMEHHOM PE€YX, MOHUMATh CMBIC] ITOCTABJICHHOW 3a/1a4H,
BBICTPAUBATh APTYMEHTAIMIO, IPUBOJIUTH TPUMEPBI U KOHTPIIPUMEDPHI;

[IpencraBnenre 0 MaTeMaTUYECKON HayKe Kak cepe 4eToBEUYECKOM NeaTeIbHOCTH, 00 ATanax e€e pa3BUTHs, O €€ 3HAUMMOCTHU
JUUISL Pa3BUTHS IMBUJIA3ALINY;

KpuTuyHOCTH MBINIUICHHSI, YMEHHUE PACTIO3HABATH JIOTUYECKU HEKOPPEKTHBIE BBICKA3BIBAHUS, OTJIMYATh TUIIOTE3Y OT (aKTa;
KpeaTtuBHOCTH MBINUICHNS, MHUIIMATHBA, HAXOIYUBOCTh, aKTUBHOCTD TMIPH PEIICHUN alre0pandeckux 3aaay;

YMeHue KOHTPOJIUPOBATH IPOLIECC U PE3YJIbTAT YUeOHON MaTEMAaTUYECKOM €SI TEIbHOCTH;

CnocoOGHOCTh K AMOIIMOHAILHOMY BOCIIPHUSTHIO MAaTEMAaTUUECKUX 0OBEKTOB, 3a/1a4, PEIICHUMN, pPacCyKICHUI.

Memanpeomemmnuie:
1) YMeHHEe CcaMOCTOSITCNIBHO IIJIAaHMPOBATh ajdbTEPHATHUBHBIC IIYTH JOCTHOKECHHUS IIeJicH, OCO3HAHHO BBIOMPATh Haubosee

s (heKTUBHBIE CMIOCOOBI PEIICHHUS YUYEOHBIX U TIO3HABATEIBHBIX 33]1a4;

2) YMeHHe OCYIIECTBIATh KOHTPOJIb IO PE3yJIbTaTy U MO CHOCo0y JEHCTBHS Ha YPOBHE MPOM3BOJILHOTO BHMMAHHUS W BHOCHTH

HEO0OXOMMbIC KOPPEKTUBHI;

3) VYMeHue aJiekBaTHO OIICHUBATH MPABUIBHOCTh WM OMTUOOYHOCTD BBIMOJIHEHUS YUeOHOHU 3a7a4uH, €¢ 00bEKTUBHYIO TPYJIHOCTh U

COOCTBEHHBIEC BOBMOKHOCTH €€ PCILICHUA,



4) OCO3HAaHHOE BIIAJICHHE JIOTHYECKUMHU JCHCTBUSAMHU ONpEACICHHUS TOHSATHH, OOOOIICHUS, YCTAHOBJICHHS aHAJIOTHIHA,
KJ1accu(pUKaAIMK HA OCHOBE CAMOCTOSITEILHOTO BIOOpAa OCHOBAHUI U KPUTEPUEB, YCTAHOBJICHUS POJAOBHUIOBBIX CBSI3EH;

5) VMeHue ycTaHaBIMBATh MPUYUHHO-CIICJICTBEHHBIC CBSA3H; CTPOUTH JIOTHYECKOE PACCYKACHHUE, YMO3aKIOUeHHE (MHIYKTHUBHOE,
JETYKTUBHOE U TI0 AaHAJIOTUH) U BBIBO/IBI;

6) YMmenue cosmaBaTh, MPUMEHSATh M MPEOOPA30BBIBATH 3HAKOBO-CHMBOJUYECCKUE CPEIACTBA, MOJCIM M CXEMBI JUIS PCIICHHS
y4eOHBIX U MMO3HABATENbHbBIX 33]1a4;

7) YMeHue OpraHu30BbIBaTh YU€OHOE COTPYIHHUYECTBO U COBMECTHYIO JICATEIBHOCTD C YUUTEIEM U CBEPCTHUKAMU: OIPEICIIAThH
e, pacnpeneneHue (yHKIUNA W poJied y4aCTHMKOB, B3aMMOJICHCTBHME M 0OIIME CIMOCOObl padOThl; yMEHHE paboTaTh B
rpynIme: HaxXoAUTh O0IIee PEIICHUE U pa3penaTh KOHPIUKTH HA OCHOBE COTJIACOBAHMS MO3UIIMNA U y4eTa HHTEPECOB; CIIyIIaTh
napTHepa; popMyIupoBaTh, apryMEHTHUPOBATh U OTCTaBATh CBOE MHEHUE;

8) CdopmMupoBaHHOCTH y4eOHOW M OOIIEHOJB30BATEIHCKONH KOMITIETEHTHOCTH B OOJIACTH HCIIOJIB30BaHHMS HWH()OPMAIIMOHHO —
KOMMYHUKAIIMOHHBIX TexHosiorui (MKT - koMIeTeHTHOCTH);

9) IlepBoHaYaNbHBIC MPEACTABICHUS 00 MICIX U O METOAAX MAaTEMAaTHKH KaK 00 YHHBEPCAJIbHOM S3bIKE HAYKH W TEXHUKHU, O
CPEICTBE MOJICITUPOBAHUS SIBJICHUIN U MPOIIECCOB;

10) VYmeHue BHIETh MAaTEMaTHYECKYIO 3a/lauy B KOHTEKCTE MPOOJCMHON CHUTyallMd B JAPYTUX JUCIHUILUIMHAX, B OKPYXKArOIIeH
KU3HU;

11) VYMmeHHMe HaXOIUTh B Pa3IUYHBIX MCTOYHMKAX MWH()OPMAIIUIO, HCOOXOAMMYIO IS PEUICHUS MaTeMaTHYECKUX MpoOJeM, H
MPECTABIATh €€ B MOHATHOM (hopMe; MPUHUMATh PEIIEHHE B YCIOBUSX HEMOJHON M M30BITOYHOU, TOYHOW U BEPOSITHOCTHOM
uH(popmanuu;

12) VYMeHHe NOHMMATh W HCIIOJIB30BaTh MaTeMaTHYECKHE CPEJICTBA HATSAAHOCTH (PUCYHKH, YEPTSHKH, CXEMbl M T.JI.) JIJIS
WJUTFOCTPAIlUU, apryMEHTAIlU, UHTEPIIPETaIINH;

13) VYMmeHwMe BbIIBUTATh TUIIOTE3bI MPH PEIICHUH YUSOHBIX 33/1a4 U IOHMMATh HEOOXOIMMOCTh MX IPOBEPKU;

14)  YmeHHe NpUMEHSITh HHAYKTUBHBIC U ICAYKTUBHBIC CIIOCOOBI PACCYKIACHUH, BUCTh Pa3InuHbIe CTPATEMH PEIICHHS 33/1a4;

15) TloHMMaHHe CYNIHOCTH aJTOPUTMHYECKUX MPEANUCAHUNA M yMEHHE JeHCTBOBATh B COOTBETCTBHHM C MPEAJIOKEHHBIM
aJTOPUTMOM;



16) YMeHHEe caMOCTOSITEJIBHO CTaBUTH Oocim, BI)I6I/IpaTI) U CO3JaBaThb AJITOPUTMBI AJIA PCHICHUSA y‘le6HBIX MaTCMaTHYCCKUX

poOJieM;

17) YMeHue IIAHUPOBATh U OCYHICCTBIIATH ACATCIIBHOCTD, HAIIPABJICHHYIO Ha PCHICHHUC 3aa4 UCCIICIOBATCIBCKOI'O XapaKTcpa.

Ilpeomemnmnuwie:

1)

2)

3)
4)

5)

6)

7)

YMeHne paboTaTh C MaTeMaTHYECKUM TEKCTOM (CTPYKTYpHpOBaHUE, W3BJI€YEHHME HEOOXOIAMMOW HWH(OpMaluu), TOYHO M
I'PaMOTHO BBIPa)KaTh CBOM MBICIM B YCTHOW M MUCBMEHHOHN pedd, MPUMEHSS MAaTEMaTUUYECKYH0 TEPMUHOJIOTHIO U CHUMBOJIUKY,
UCIIOJIb30BaTh PA3JIMYHBIE S3bIKM MaTEMaTHKU (CIOBECHBIM, CHUMBOJMYECKHUH, rpaduueckuii), O0OOCHOBBIBATH CY>KJEHUS,
IPOBOANUTH KJIACCU(UKALIMIO, JOKA3bIBATh MAaTEMAaTHUECKUE YTBEPKICHMS,;

Bnanenue 0a30BbIM MOHATHHHBIM anmapaToM: MUMETh IPEACTABICHUE O YHCIE, BJIAaJEHUE CHUMBOJBHBIM S3BIKOM ajre0psl,
3HAHME AIEMEHTAPHBIX (YHKUMOHAIBHBIX 3aBUCUMOCTEN, (POPMUPOBAHKE IPEACTABICHUA O CTATUCTUUECKUX 3aKOHOMEPHOCTSIX
B PEAJIbHOM MHUPE U O PA3JIMYHBIX CIIOCO0aX UX M3Yy4eHHs, 00 OCOOEHHOCTSIX BBIBOJAOB U MPOrHO30B, HOCSAIIUX BEPOSITHOCTHBIN
Xapakrep;

VYMeHre BBINOJHATh alredpanyeckre MpeoOpa3oBaHUs PALMOHANBHBIX BBIPAXKEHHM, TPUMEHSATh MX JJs PELICHUs y4eOHBIX
MaTeMaTHUYECKUX 3a7a4 U 3aa4, BOSHUKAIOLIUX B CMEXHBIX Y4€OHBIX IIpeIMeTax;

YMeHue mMosb30BaTbcd MaTeMAaTHUYECKUMHU (QOpMyJaMHU U CaMOCTOSATEIBHO COCTaBIATH (HOPMYINBI 3aBUCUMOCTEH MEXKIY
BEJIMYMHAMU Ha OCHOBE 0000IIEHNS YaCTHBIX CIy4YaeB U SKCIIEPUMEHTA;

YMeHue pemarb JUHEHHbIE U KBaJpaTHbIE YPaBHEHUSI U HEPABEHCTBA, a TaKK€ NPHUBOJIUMbBIE K HUM YpaBHEHUS, HEPABEHCTBA,
CUCTEMBI;, NPUMEHSATh TpapUUecKue MPEACTaBICHUS JUIsl PEIICHUS M UCCIENIOBAaHUS YPaBHEHMU, HEPABEHCTB, CHUCTEM;
MPUMEHSTH MOJIYYeHHbIE YMEHUS JUIsl pELICHUS 3a/1a4 U3 MaTeMaTUKH, CMEKHBIX NPEIMETOB, MPAKTUKU;

OBnazeHue cucteMoil (YHKIMOHAJIBHBIX MOHATUN, (DYHKIIMOHAIBHBIM $I3BIKOM U CHUMBOJIMKOM, YMEHHE CTPOUTH TrpaduKu
(GyHKIMI, ONMUCHIBaTh UX CBOICTBA, MCIOJB30BaTh (PYHKIIMOHATIBHO-TpauuecKkrue MpenCcTaBiICHUs A OMHCAHUA U aHaIu3a
MaTEeMaTUYECKHX 33/1a4 U peajbHbIX 3aBUCUMOCTEN;

OBnaneHue OCHOBHBIMU CHOCOOAMM TMPEICTaBICHHUS W aHaIW3a CTATUCTHUUECKUX JaHHBIX; yYMEHHE pellaTh 33Jaud Ha
HAXO0KJEHUE YACTOThI U BEPOSITHOCTH CIIyHYaHBIX COOBITHIA;



8) YMeHue IMPUMCHATDb U3YUCHHBIC ITIOHATUA, PC3YIILTATBI U MCTOAbI IIPHU PCIONCHHUU 3ada4 U3 pa3IMYHBIX pa3acsioB KypcCa, B TOM
qucCJjc 3ajay, HC CBOIAIINXCA K HCIIOCPCACTBCHHOMY IMPUMCHCHHIO HN3BCCTHBIX AJIrOpUTMOB.

COHAEPKXAHUE KYPCA
AJIT'EBPA

AureOpanyeckue BbIpakeHHMsl. DyKBEHHbIE BBIpaXEHUS (BBIPAXKEHUS C NEpeMEHHBIMH). YHCIOBOE 3HAUY€HHE OYKBEHHOIO
BbIpakeHUs. JlomycTumble 3HayeHUs MepeMeHHbIX. [lo/icTaHoBKa BhIpakeHUN BMecTO TepeMeHHBIX. [IpeoOpazoBanue OyKBEHHBIX
BBIPKEHUI Ha OCHOBE CBOMCTB apuPMeTHUECKUX JIehcTBUM. PaBeHCTBO OyKBEHHBIX BhIpaKeHUN. T0XKIECTBO.

CreneHp ¢ HATypaJIbHBIM MTOKa3aTeIeM U €€ cBoiicTBa. OIHOUYIEHBI U MHOTOWIEHBI. CTereHb MHOTOUJIeHA. CI0KEHHE, BBIYUTAHNUE,
YMHOKEHUE MHOTOYWICHOB. DOpMyJibl COKPALICEHHOTO YMHOXEHHUS: KBagpaT CyMMbl M KBagpaT pasHocTtu. DopMyrna pasHOCTH
kBaapatoB. [IpeoOpazoBaHue 1ENOr0 BBIPAXKEHUS B MHOTOWIEH. Pa3iiokeHMe MHOTOWIEHOB Ha MHOXHUTEIUW. MHOTOWIEHBl C OJHOU
nepemeHHol. Kopenb MHOTOWIeHa. KBagpaTHBIN TPEXUJICH; pa3I0KEHUE KBAPATHOIO TPEXWICHA HA MHOKHUTEIH.

Anrebpandeckast apoOb. OCHOBHOE CBOMCTBO anreOpamyecko apoOu. CrokeHue, BBIUUTAHHE, YMHOXEHUE, JIeJICHHUE
anreOpanyeckux apooeit. CTeneHs ¢ 1eIbIM MoKa3aTeieM U €€ CBOMCTRA.

PanrionansHbIie BhIpaKeHUs U UX MpeoOpazoBanus. J[oka3aTenbcTBO TOXKIECTB.

KBaaparueie kopuu. CBoiicTBa apumeTHUECKUX KBaJApaTHBIX KOpHEeW. M uX mnpuMeHeHne K TpeoOpa3oBaHUIO YHCIIOBBIX
BBIPAKCHUN U BBIYUCIICHUSIM.

YpaBHeHust. YpaBHeHHE ¢ 01HOM nepeMeHHOM. Kopenb ypaBHeHuUs. CBOMCTBA YMCIOBBIX PAaBEHCTB. PABHOCUIIBHOCTh YPABHEHUH.

Jluneiinoe ypaBHenue. KBanpaTtHoe ypaBHeHue: popMysa KopHeH KBaapaTHOro ypaBHeHus. Teopema Buera. Pemenue ypaBHeHuit,
CBOISIIMXCA K JMHEHHBIM W KBaApaTHbIM. [Ipumepsl perieHus ypaBHEHH TpeTbeil M 4eTBepTOM creneHed. Pemienue npoOHO —
palMOHATIBHBIX YPAaBHEHUM.

YpaBHEeHUsI C AByMs INEpEMEHHBIMU. JIMHEWHOE ypaBHEHHME C JIByMs IEPEMEHHBIMH, NPUMEPHI PEIICHUS YPABHEHHU B ILIEJBIX
YHUCIIax.

CuctemMa ypaBHEHHM C JBYMsI NepeMeHHbIMH. PaBHOCHUIBHOCTH cucteM. CHUCTeMBbl JIBYX JMHEHWHBIX YpPaBHEHUM C AByMs
IIEPEMEHHBIMM; PEIICHUE TTOJCTAHOBKOW U clloKeHUEM. [I[puMepsl penieHust CHCTEM HETMHENHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU.

Perienue TeKCTOBBIX 3a/1a4 aNredOpandyeckum crocooom.



JlexapToBbl KOOpAUHATBl Ha MJIOCKOCTH. ['paduueckas mHTEpnpeTanus ypaBHEHHUsS ¢ ABYMs NepeMeHHbIMU. ['paduk nuHEHOrO
YPaBHEHHUSI C JBYMs I[EPEMEHHBIMHU; YIJIOBOM KO3(PPUIMEHT MpsSMOil; yclOoBHE NapajuledbHOCTH NpsAMbIX. ['paduku mpocTeimmx
HEJIMHEWHBIX YypaBHEHUIl: mapabona, rumepodoia, OKPYXKHOCTb. I['paduueckas HHTEpnpeTanusi CHUCTEM YpPaBHEHUH C JBYMs
IIEPEMEHHBIMHU.

HepaBencrBa. UucnoBbie HEpaBEHCTBA U UX CBOMCTBA.

HepaBeHCTBO ¢ 0gHOM nepeMeHHOM. PaBHOCWIBHOCTh HEpAaBEHCTB. JIMHENHbIE HEPABEHCTBA C OJHOM mepeMeHHOM. KBaaparHbie
HepaBeHCTBA. CHCTEMBI HEPAaBEHCTB € OJTHON NIEPEMEHHOM.

OYHKIINN

OcHOBHbIe MOHATHA. 3aBUCUMOCTh MEXJy BenuuuHamu. llonarune ¢ynkumu. O6nacTh OmpeneneHrs U MHOXKECTBO 3HauYEHUH
dbynkuuu. Criocoosl 3ananus Gynkuuu. ['padux ¢pynxknuu. CoiictBa QyHKIMHM, UX oToOpaxkenue Ha rpacduke. [Ipumepsl rpadukon
3aBUCHMOCTEM, OTPAKAIOIINX PEATBHBIE ITPOLECCHI.

YucaoBble (pyHkuuu. DyHKIMU, ONUCHIBAIOIIME MPAMYIO M OOpaTHYIO MPONOPLUUOHAIBHBIE 3aBUCUMOCTH, UX TpapuKh H
cBoicTBa. KBagparuunas ¢pyHkuus, ee rpaduk u cBoiictBa. CteneHHble (PYHKIIMU C HATYpAJIbHBIMU MOKa3aTesIMU 2 U 3, uX rpaduku u
CBOMCTBA.

I'paduku GyHKIHE ¥ = +x, ¥ = ¥, v = |x].

YucioBbie MOCIEA0BATEJbHOCTH. [lOHATHE YMCIOBOM MOCIENOBATEIBHOCTH. 3aJaHUE IOCIECAOBATEIBHOCTH PEKYPPEHTHOM
dbopmyioit u popMyoit N-ro yseHa.

Apudmernueckas u reomerpuueckas nporpeccu. @opmysel N-ro yieHa apuPpMeTHIeCKOr U reOMETPUUECKONW MPOTPECCUi, CyMMBbI
nepBbIX N-bIX 4ieHOB. M300pakeHue 4jeHOB apu(PMETHUYECKOM U T€OMETPUUYECKON MPOrpeccuid TOUKaMu KOOPAMHATHOM IMIJIOCKOCTH.
JIuHEeWHbIN U SKCIOHEHIUATIBHBIA POCT. CI0KHBIE MPOUEHTHI.

BEPOATHOCTDb U CTATUCTHUKA



OnucareabHasi cratuctuka. [lpencraBneHue AaHHBIX B BHUAe Tabnui, auarpamM, rpaguxoB. CiaydaiiHass W3MEHUYHBOCTb.
CraTuCTHUECKHE XapaKTEepUCTUKU HaOOpa NaHHBIX: cCpefHee apu(pMeTHUecKoe, MEAMaHa, HauOoJIbllee M HAaUMEHbIIEE 3HAUYCHMS,
Pa3smax. I[IpencraBiienue o BHIOOPOYHOM UCCIIEJOBAHUH.

Cayu4aiinble cOOBITHA M BepPOATHOCTH. [loHATHE O cmyyallHOM OMBITE W cioy4yailHOM coObITHH. YacToTa ClIy4ailHOrO COOBITHSI.
CTaTUCTHUECKUN MOAXOJ K MOHSATHIO BEPOATHOCTH. BEpOSTHOCTH MPOTHBOIIONOKHBIX cOObITHI. HezaBucumbie cOOBITHS. Y MHOKEHHE
BeposiTHOCTEN. JlocTOBEpHBIE U HEBO3MOKHBIE COOBITHS. PaBHOBO3MOKHOCTH coObITHII. Kitaccuueckoe onpeieieHue BEpOSITHOCTH.

Komo0unnaropuka. Pemenne komOMHaTOpHBIX 3a7a4 nepedbopom BapruanToB. KomOuHaTopHOE paBuiio yMHOKeHuUs. [lepectaHoBKM
u (dakTopual.

JIOTUKA U MHOKECTBA

Teopernka — MHOXKeCTBEHHBbIE MOHATHS. MHOXECTBO, 3JIEMEHT MHOXXECTBA. 33JJaHUE MHOXECTB IIEPEUHUCICHUEM 3JIEMEHTOB,
XapaKTEPUCTHUECKUM CBOMCTBOM. CTaHAapTHble OOO3HAYEHUsI YHUCIOBBIX MHOXECTB. IlycToe MHOXKECTBO M €ro 00O3HayYEHHE.
[TogmuoxkecTBO. OOBEIUHEHNE U IEPECECUCHUE MHOMKECTB.

NnmrocTpannsi OTHOIMIEHWN MEXK]1y MHOKECTBAMU € IMOMOIIBIO AuarpaMm Jiiiepa — BeHHa.

DJieMeHThI JOruKu. [loHsATHE 0 paBHOCUIIBHOCTH, CJIEIOBAHUH, YIOTPEOIECHHE JTOTUYECKUX CBI30KECU..., MO..., 8 MOM U MOJLKO
6 mom cayuae, TIOTUYECKUE CBA3KU U, UTU.

IHJIAHUPYEMBIE PE3YJIBTATBI U3YUEHUA KYPCA AJITEBPBI B 8 KJIACCE

PanuonajabHbIE YHcJIA.

Yuenux nayuumcea:

1) IToHnMaTh 0OCOOCHHOCTH IECATUIHON CHCTEMBI CUMCIICHHS,

2) BraneTh MOHSATHUAMH, CBSI3aHHBIMHE C JICTMMOCTBIO HATYpaIbHBIX YUCEI;

3) BeipakaTh uncia B 9KBUBAJICHTHBIX (hOpMax, BHIOMpast HanOosiee MOAXO0IAIIYI0 B 3aBUCUMOCTH OT KOHKPETHOW CUTYAIINH;
4) CpaBHHBATh U YIOPSIOYNBATH HATypaIbHbBIC YNCIIA,;



5) BBINONHATE BBIYUCICHHS C PAlMOHAIBHBIMU YHUCIIAMH, COYCTasl YCTHBIC M MUCHMCHHBIC MPHEMbI BBIYHUCICHUMN, MPUMCHECHUC
KaJbKYJIATOPA;

6) Mcmonp30BaTh TOHATHS M YMCHHS, CBS3aHHBIC C MPONOPIMOHAIBLHOCTHIO BEIWYHUH, IPOICHTAMH B XOJAC PCIICHUSA
MaTEMaTUYECKHX 33]1a4 U3 CMEKHBIX MTPEAMETOB, BBHITTOHSITH HECIIOKHBIC TPAKTUYECKHUE PACUCTHI.

Yuenux nonyuum 6o3morcnocmeo:

7) Tlo3naxomumuvcst ¢ NOZUYUOHHBIMU CUCTEMAMU CYUCTEHUSL C OCHOBAHUAMU, OmaAuyHbiMu om 10;

8) Venybumov u pazeums npedcmasienusi 0 HAMYPATbHBIX YUCLAX U CEOUCMEAX OEUMOCIU,

9) Hayuumwcs ucnonvzoéams npuemvl, payUoOHAIUUPYIOUWUE SbIYUCTIEHUS, NPUOOPECU NPUBLIYKY KOHMPOIUPOSANb GbIUUCTIECHUS,
8b1OUPAsi NOOX00AWUIL O CUMYayUU CNOCcoo.

JleicTBUTEIbHBIE YHCJIA.

Yuenux nayuumca:

1) HWcnonp30BaTh HavaabHBIC IPECTABICHUS O MHOXKECTBE JICHCTBUTEIBHBIX YMCEIT;

2) Bnaaeth MOHATHEM KBaJApPaTHOTO KOPHS, IPUMEHSTh €r0 B BBIYUCIICHUSAX.

Yuenuk nonyuum 6ozmorrcnocmeo:

3) Paszeumv npedcmagienue o 4ucie u YUCI08blX CUCHEMAX OM HAMYPAIbHbIX 00 OelUCMEUMENbHbIX YUCET, O POIU GbIYUCTEHULL 8
yen06euecKol npaKkmuke;

4) Paszsumbo u yenyoums 3HaHUs 0 0eCAMUYHOU 3aNUCU OClCIEUMEIbHBIX YUCel (nepuoouyecKkue u Henepuooudeckue opoou).

N3mepenusi, npuOIMKeHNs1, OLEHKH.

Yuenuxk nayuumcs:

1) Hcmonb30BaTh B X0/I¢ PEIICHUS 3a/1a4 dJIeMEHTapHbIC MPEACTABICHHUS, CBI3aHHbBIC ¢ PUOJIMKEHHBIMUA 3HAYCHUSIMU BEIUYHH.

Yuenuk nonyuum eo3smosrcnocma:

2) Iousims, umo uucnogvle OanHbvle, KOMOPble UCHOIb3VIOMCS O/ XAPAKMEPUCTUKU 00BEKMO8 OKPYICAIOUe20 MUpd, s6sIomcst
NPeUMYWeCmEeHHO NPUOTUINCEHHBIMUY, YMO NO 3ANUCU NPUOTUINCEHHBIX 3HAYEHUU, COO0epHCAUUXcs 6 UHDOPMAYUOHHBIX
UCMOYHUKAX, MONCHO CYOUMb O NOZPEULHOCHU NPUOTUNCEHUSL,



3) I[onsimb, umo nocpeuwHocms pe3yibmama eblHUCIeHU QOJIHCHA ObIMb COUBMEPUMA C NOSPEULHOCTIBIO UCXOOHBIX OAHHBIX.

AsreOpandecKkue BbIPAKEeHUS.

Yuenuk nayuumcsn:

1) BnajeTb MOHATHAMH «TOXJIECTBO», «TOXICCTBCHHOE IPEOOpa3oBaHWE», pellaTh 3ajJadd, COJepiKalue OYKBCHHBIC JIaHHBIC,
paborath ¢ (hopmynamu;

2) BBINONHATE MpeoOpa30BaHus BRIPAKCHHUH, COACPIKAIIMX CTCIICHH C IICJIBIMU TTOKAa3aTeISIMHU U KBaJIpaTHbIC KOPHH,

3) BBINONHATH TOXICCTBCHHBIC MTPEOOpPa30BaHUs PAllMOHATIBHBIX BBIPAKCHUI HA OCHOBE MPABUJ JCHCTBUI HaJl MHOTOWICHAMHU H
anredpandyecKuMu ApoosiMu;

4) BBINONHATH Pa3JI0KEHHNE MHOTOWICHOB Ha MHOXHTEJIH.

Yuenux nonyuum eozmorrcnocmep:

5) Hayuumwvcs 6binonusams MHO2OUA208blE NPEOOPA308AHUSL PAYUOHATLHBIX GbIPANCEHUU, NPUMEHSISE WUPOKULL HAOOp cnocobos u
npuemos;

6) llpumensmos modicoecmeennvle NPeodPA306anus 0N peuleHus 3a0ay U3 pasiuyHbIX pazoenos Kypca (nanpumep, Os
HAX04COEHUsT HAUOONbULE20/HAUMEHBLUULE20 3HAUEHUSL BbIPAINCEHUS).

YpaBHeHus.

Yuenuk naywumecea:

1) PemaTh OCHOBHBIC BUIBI PAI[HOHAIBHBIX YPABHCHUH C OJTHOM MEPEMEHHOMN, CUCTEMBI JIBYX YPaBHCHHU C IByMsI TEPEMEHHBIMU;

2) TloHumaTh ypaBHEHHE KaK BaXHCUIIYID MATEMAaTHYECKYK) MOJICNb JUIS OMHMCAHUS M HM3YYCHUs Pa3sHOOOPa3HBIX peallbHBIX
CUTYallMi, peraTh TEKCTOBBIC 33/1a4u alre0pandeckuM METOI0M;

3) IlpumensaTh rpaduveckue NpeACTaBICHHS JJIsl MCCICIOBaHKS YPAaBHEHHI, UCCICIOBAHUS W PELICHUS CUCTEM ypPaBHEHUI C
JIBYMsI IIEPEMEHHBIMU.

Yuenux nonyuum eozmoorrcnocmeo:

4) Osrademsv cneyuanrbHbIMuU npuemamu 0Jisk peulenus YpasHeHull U CUCeM YPAGHEHULL, Y8ePeHHO NPUMEHAMb annapam ypasHeHull
0715 peulenus pazHooopa3HbIX 3404 U3 MAMEMAMUKU, CMENCHbIX NPeoMemos, NPAKMUKU,



5) Ilpumensmo epaguueckue npeocmasieHusi OJisi UCCACO08AHUSL YPABHEHULl, CUCMEM YPASHEHUL, cooepicaumux OyKeeHHble
Ko3¢huyuenmoi.

Hepasencrsa.
Yuenuk nayuumecesa:
1) I[ToHMAaTh ¥ MPUMEHATH TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIC C OTHOIIICHHEM HEPaBEHCTBA, CBOMCTBA YMCIIOBBIX HEPABCHCTB;
2) Pemiath JIMHCHHBIC HEPABCHCTBA C OJHOM IEPEMEHHOM M HX CHUCTEMBI; peIlaTh KBaJpaTHbIC HEPABEHCTBA C OMOpPO Ha
rpaduueckue npecTaBIeHuUs;
3) [IpuMeHsITh anmapaT HEPABEHCTB JIJIS PEIICHUS 3a/1a4 U3 pa3IMYHbIX pa3ieioB Kypca.
Yuenuk nonyuum eozmosrcnocms nayuumaca:
4) Paznoobpaszuvim npuemMam OOKA3amenbCmed HePAGEeHCMS, V8ePEeHHO NPUMEHSMb annapam HepageHcms Olsi  PeueHUs]
PA3HO0OPAZHBIX MAMEMAMUYECKUX 3a0ay U 3a0ay U3 CMEHCHbIX NPeOMemos, NPaKmuKu,
5) Ilpumensimo epagpuueckue npeocmasnenuss Oisi UCCIEO08AHUSL HEPABCHCME, CUCMEM HePABEHCME, COOePHCAUUX OYKEEHHbLE
Ko3¢hpuyuenmui.

OcHoBHbIe NOHATHSA. UNC/I0BbIE PYHKIIUH.

Yuenuk nayuumecea:

1) TloHMMATh U KCIIONIL30BATh (PYHKIIMOHAIBHBIC MOHATHUS U SI3bIK (TCPMHUHBI, CHMBOJIMYECKHAE 0003HAYCHHUS );

2) Ctpouth rpaduku 37eMEeHTapHBIX (YHKIIMN; UCCIIC0BATh CBOWCTBA YHMCIOBBIX (DYHKIIMA Ha OCHOBE W3yUYCHHSI IMOBEACHUS HX
rpaduKoB;

3) Ilonumath (PyHKIMIO KaKk OCHOBHYK) MaTEMAaTHUYECKYH) MOJEIb JJIsi OIMCAHHS MPOILECCOB U SBICHHH OKPY)KAIOIIETO MHpA,
OPUMEHATH (QYHKUMOHATBHBIN S3BIK JJIs1 OMUCAHUS U UCCIIEI0OBAaHUS 3aBUCUMOCTEN MEXAy (PU3NUECKUMU BEJIUYUHAMM.

Yuenuk nonyuum eozmosrcnocmo nayuumaoca:

4) IIposooums uccied08anus, CEA3aHHbIE C U3VYEHUEeM CEOUCME (DYHKYUL, 6 MOM HUCle C UCNONb308AHUEeM KOMNbIOMepd, Hd
0CHOgGe 2paghuros uzyueHHvlx QyHKYuti cmpoums 6o.ee clodcHble epaguru (KycouHo-3a0anHbvle, ¢ «8bIKOTOMBIMUY MOUKAMU U
m.n.);



5) Ucnonvzosamov yHKYyuoHaAIbHbIE NPEOCMABIEHUSA U CBOUCMEA QYHKYULL OJisl PEUEHUsT MAMEMAMUYeCcKUX 3a0ay U3 pasiuiHblx
pazoenos Kypca.

OnucareabHasi CTATUCTUKA.
YueHUK HAy4YUTCS UCTIOIB30BaTh MPOCTEHMIINE CIOCOOBI TPEACTABICHUS U aHAIN3a CTATUCTUYECKUX JTAHHBIX.
Yuenux nonyuum eo3mooicnocms npuodpecmu nepeoHAUANbHLIL ONbIM Opeanusayuu coOopa OaHHBIX NpU NPOBedeHUU ONnpocd
00WeCMBeHH020 MHEHUS, OCYWECMBIIAMb UX AHAIU3, NPeOCmAasisims pe3yibmamul ONpocad 8 8uoe maobauysl, OUASPAMMDBL.

Cay4aiiHbie COObITHSI M BEPOSITHOCTD.

YYeHuK HayduTCsl HAXOAUTh OTHOCUTENIBHYIO YaCTOTY U BEPOSITHOCTh CIIYYaitHOTO COOBITHUS.

Yuenux nonyuum e6osmooicnocms npuobpecmu onvlm nNpoeeoeHus CAYHYAUHbIX IKCHEPUMEHMO8, 8 MOM Yucie, ¢ NOMOWDbIO
KOMNBbIOMEPHO20 MOOEIUPOBAHUS, UHMEPNPEemayuy uUx pe3yivmamos.

KomOunaropuka.
VY4eHuKk Hay4duTCs peniaTh KOMOMHATOPHBIC 337]a4H U HaXOXKIEHUE YUCiia 00HEKTOB WIM KOMOMHAIIHN.
Yuenux nomyyum 603mM04CHOCMb HAYYUMBCS HEKOMOPBHIM CREYUATbHBIM NPUEMAM pPeueHUss KOMOUHAMOPHBIX 3A0aY.

TpeOoBaHus K YPOBHIO NOATOTOBKHU YYEHHKOB 8 KJIacca OCHOBHOM HIKOJIbI

Ymemon:

® pacrno3HaBaTh MIOCKHE TEOMETPUUYECKUE (PUTYPHI, pa3IMUaTh UX B3aUMHOE PACIOJIOKEHHUE, apTyMEHTHUPOBATH CY>KJEHUS, UCTIOIb3YS
OIpPEJEIICHHS], CBOWCTBA, IPU3HAKY;

® U300paxkaTh MIIAHUMETPUIECKUE (DUTYPHI; BBIMOTHATH YEPTEKHU MO YCIOBHIO 33]/1a4; OCYIIECTBIATH IPeoOpa3zoBaHust GUryp;

® pacro3HaBaTh Ha 4YepTekax, MOJCIAX U B OKpYKalollel 0OCTaHOBKE OCHOBHBIE MPOCTPAHCTBEHHBIE Tela, U300paxaTh UX; UMETh
MIPEICTABIICHUS 00 X CEYCHUSIX U Pa3BEPTKaX;

¢ BbLIYUCIETH 3HAUYCHUA TCOMCTPHUYICCKUX BCIININH (I[J'II/IH, YTJIOB, nnomaﬂeﬁ, 06’I)eMOB);



® pelaTh FEOMETPUUECKHUE 33/1aUH, ONUPASICh Ha U3YUYEHHBIE CBOMCTBA (PUT'Yp M OTHOLLIEHU N MEXI1Yy HUMU, IPUMEHSIS TOIIOJHUTENbHBIE
IOCTPOEHUS, ANreOpanvyecKuii U TPUrOHOMETPUUYECKUI anmapar, coOoOpakeHUs CUMMETPUH;

® TIPOBOJAUTH JIOKA3aTENbHBIE PACCYKICHUS MPH PELICHUH 3a7a4, UCTIOJIb3Ys U3BECTHBIEC TEOPEMBI, 0OHAPYKUBAsE BO3MOXHOCTH I HX
UCITOJIb30BAHUS;

e pelaTh OCHOBHBIE 33]aul Ha MOCTPOEHUE C MOMOUIbIO IIUPKYJISl U JIUHEUKH: YIJIa, paBHOTO JaHHOMY; OMCCEKTPUCHI JaHHOTO yIia;
CEPENMHHOIO MEPIEHANKYIISIPA K OTPE3KY; MPSAMOM, NapajuIeIbHON JaHHOW MPSAMOM; TPEYTrOJbHUKA I10 TPEM CTOPOHAM;

® pelaTh NPOCTENIINE IIIAHUMETPUUECKHUE 3a]a4H B IPOCTPAHCTBE.

Hpu.inemlm b nOJiy4€eHHbleé 3HARUA:

® [IpU MOCTPOCHUIX FT€OMETPUUECKUMH UHCTPYMEHTaMU (JIMHEWKA, YTOJbHUK, IUPKYJIb, TPAHCIIOPTHD);

¢ JJIs1 BBIYUCJIICHUA OJINH, nnomaﬂeﬁ OCHOBHBIX T'COMCTPHUYCCKHX (bl/ll“yp C IIOMOIIBIO (I)OpMYH (I/ICHOJ'IBSYH IIpu HGO6XOIII/IMOCTI/I
CIIPAaBOYHHUKH U TCXHHUYCCKUC CpCI[CTBa).

Cumcok ureparypbl
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7. Hpob6u. axwmeiictep A.X. [locoOue ist MIKOJLHUKOB, a0UTypUeHTOB U nipenojaBareneit. Cno.: «Ilerpormud»:
«Buxkropus mitocy, 2013.
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Dxcmo, 2012.

KPUTEPUU OLIEHKHA

OuneHka NUCHbMEHHBIX KOHTPOJIBHBIX Pa00T 00y4aloUIUXcs 0 MaTeMaTHKe.
Omeem oyenusaemcs Ommemrou «3», eciu:
paboTa BBITIOJIHEHA TTOJTHOCTHIO;
B JIOTMUECKHUX PACCYKJICHUSIX U OOOCHOBAHUM PEILICHUS HET TPOOETIOB U OIINOOK;
B PCIICHUH HET MaTEeMaTHYECKUX OIIMOOK (BO3MOJKHAa OJIHA HETOYHOCTH, OIKMCKA, KOTOpas HE SBJSCTCS CIIEICTBHEM
HE3HAHUS WJIM HETIOHMMAaHHUs Y4eOHOTO MaTepuaa).
Ommemxka «4» cmasumcs 6 C1e0VIowux Ciy4asx:
paboTa BBITIOJIHEHA TIIOJHOCTHIO, HO OOOCHOBAaHMS IIIarOB PEIICHUS HEIOCTaTOYHBI (€CIM yMEHHE OOOCHOBBIBATH
pacCyXIeHUs HE SBIISJIOCH CIICIIMAIBHBIM 00BEKTOM MPOBEPKHU);
JIOMYIIEHBI OJTHA OITMOKA MJIM €CTh JIBa — TPU HEI0YETa B BRIKJIAKAX, PUCYHKAX, YepTeKax WM Ipadukax (€Ciau 3TH BHIbI
paboT HE ABIISUIUCH CTICIIUATBHBIM 00OBEKTOM MPOBEPKH ).
Ommemxa «3» cmasumcs, ecliu:
nonyuieHo Oosiee OAHOW OMMOKM WM OoJjiee JABYX — TpPEX HENOYETOB B BBIKJIAJAKaX, YEpTEkax WM Tpadukax, HO
oOyuatomuiicst o0agaeT 00s3aTeIbHBIMU YMEHUSMU TI0 TPOBEPSIEMOI TEME.
Ommemxka «2» cmasumcsi, eciu:
JOMYIIEHBI CYIIECTBEHHBIE ONMTUOKHM, TTOKA3aBIIKME, YTO O0yJaromuiics He 00y1aaeT o0a3aTeNbHBIMA YMEHUSIMH 110 JaHHOU
TEME B IIOJIHOU MepeE.
Ommemka «1» cmasumcs, eciu:



o paboTa Mokaszana IMOJHOE OTCYTCTBHE y OOydYaromierocsi oOsA3aTeNbHBIX 3HAHWW W YMEHHM MO MpOBEpAEMOW TeMe WM
3HAUUTENbHAS YaCTh paOOThI BBHIIIOJIHEHA HE CAMOCTOSITEIILHO.

Yuutenb MOXET MNOBBICUTH OTMETKY 34 OPUTHMHAIIBHBIM OTBET HA BOIMPOC WJIM OPHUTHMHAJIBHOE PEHNICHHE 3aJa4d, KOTOPBIE
CBUJICTEILCTBYIOT O BBHICOKOM MaTeMaTHYECKOM Pa3BUTUHU OOYYAIOIIETOCS; 3a pelleHre Oosiee CI0KHON 3a/Jayd WM OTBET Ha OoJjee
CJIOKHBIN BOMPOC, MPEIOKEHHBIE 00yUJaOmEeMyCsl JOTIOTHUTEIBHO MOCIIE BHITTOJTHEHHS UM KaKHX-JTH00 JPYTUX 3aTaHHMH.

OuneHka yCTHBIX 0TBETOB 00y4alOUIUXCH 0 MaTeMaTHKe.

Omeem oyenugaemcsi OmMMemKou «5», eciu Y4eHux:

° MIOJTHO PACKPBLI COJIepKaHKe MaTepuajia B 00beMe, IPeTyCMOTPEHHOM MPOTPaMMOM M Y4eOHUKOM;

o W3JIOKUJT MaTepuail TPaMOTHBIM SI3bIKOM, TOYHO MKCIOJIb3ysl MaTEMAaTHYEeCKYyl0 TEPMHHOJOTHMIO M CHUMBOJMKY, B
ONPEAECTICHHOM JIOTUYECKOM MOCIIEI0BATEIbHOCTH;

o MIPABUJIBHO BBITIOJHUI PUCYHKHU, YEPTEKH, TparKU, COMyTCTBYIOIIHNE OTBETY;

° MoKa3aJl YMEHHUE UJUTIOCTPUPOBATHh TECOPHUIO KOHKPETHBIMM MPUMEPAMH, IIPUMEHSTh €€ B HOBOM CUTYAIMU MPH BBITIOJHEHUHU
MPaKTUYECKOIO 3aaHus;

° MPOJIEMOHCTPUPOBAJI 3HAHUE TEOPUM pPaHEE H3YUYCHHBIX COMYTCTBYIOIIUX TeM, C(POPMUPOBAHHOCTH U YCTOWUYHMBOCTH
HCTOJIb3YEMBIX MPU OTBETE YMEHUIN U HABBIKOB;

o OTBEYaJI CaMOCTOSTEIHHO, 0€3 HAaBOAIINX BOIIPOCOB YUUTEIIS,

o BO3MOXHBI OJIHA — JIB€ HETOYHOCTH TPHU OCBEIIEHWE BTOPOCTEIIEHHBIX BOMPOCOB MJIM B BBIKJIAJKAX, KOTOPhIE YUCHHUK JIETKO

VICTIPABUJI [IOCIIE 3aMEYAHUS YUUTEIIS.
Omeem oyenueaemcs Ommemxou «4», ecly yI0BJIETBOPSAET B OCHOBHOM TPEOOBAaHUSAM Ha OLIEHKY «5», HO MPU ATOM UMEET OJUH U3
HEJIOCTaTKOB:
o B M3JIOKEHUH JIOMYIIEHBI HEOOJBIITNE MPOOEITbl, HE UCKa3UBIIIEE MATEMATHIECKOE COJIEPIKAHHIE OTBETA;
o JONYIIEHbl OJWH — JIBa HEJO0YETa NMPU OCBEIICHHWM OCHOBHOTO COJEpkKaHUsA OTBETA, MCIPABICHHBIE MOCIE 3aMEYaHMS
YUUTEIIS,
o JOMYIIEHBI OIMNOKa Wi 0oJiee JBYX HEIOYETOB MPU OCBEIIEHWH BTOPOCTETNEHHBIX BOIMPOCOB WM B BBIKIJIAJKAX, JIETKO
VICIIPABJICHHBIE I10CJIE 3aMEYaHUS YUUTES.
Ommemxka «3» cmagumcst 8 credyrouux Cyyasix:



o HEIOJIHO PACKPBITO COJEp’KaHUE MaTepuaia (CoaepKaHHE H3JI0KEHO (parMEeHTapHO, HE BCErja MOCJIEeI0BATENIbHO), HO
[I0Ka3aHO 00Illee NOHMMaHUE BOMNpOCca U MPOJEMOHCTPUPOBAHBl YMEHMs, JOCTAaTOUYHBIC AJII YCBOEHHUS IPOrPaMMHOIO MaTepuana
(ompenenensl « TpeOOBaHUAMU K MAaTEMATUYECKOW MOATOTOBKE yYalIUXCs» B HACTOSALIEH IPOrpaMMe M0 MaTEMAaTHKE);

o UMENNCh 3aTPYAHEHUS WINM JOMYUICHBI OMIMOKH B OMpPENEICHUH MaTeMaTUYeCKON TEPMUHOJIOTHH, YEPTEkKaX, BBIKJIAIKAX,
VICIIPABJICHHBIE 110CII€ HECKOJIBKUX HABOJAIIUX BOIIPOCOB YUUTEIIS,

o YYEHUK HE CIIPABUIICS C IPUMEHEHUEM TEOPUHM B HOBOW CUTYyallMU IPU BBIIIOJIHEHUU NIPAKTUYECKOrO 3a1aHMs, HO BBIITOJIHUI
3aJlaHus 00513aTEIbHOTO YPOBHS CJIOKHOCTH IO JAHHOM TEME;

o IIPU JOCTATOYHOM 3HAHUU TEOPETHUUECKOTO MaTepuaja BbISIBJIEHA HEJOCTAaTOYHAsA CPOPMHPOBAHHOCTh OCHOBHBIX YMEHUH H
HAaBBIKOB.

Ommemxa «2» cmasumcst 8 C1e0yIouux Ciyuasx:

J HE PACKPBITO OCHOBHOE COJIepKaHNe Y4eOHOro MaTepuara;
o OOHapyXeHO HE3HAHUE YUCHUKOM O0JIbIIeH Win HanboJiee BaXKHOW YacTH y4eOHOTO MaTepuana;
. JOMYIIEHBI ONTUOKY B ONPEACIICHUN MTOHSATHH, TTPH UCTIOJb30BaHUN MAaTEMAaTHICCKON TEPMHUHOJIOTHH, B PUCYHKAX, YepTEkKaX

WM TpaduKkax, B BBIKJIAAKaX, KOTOPbIC HE HCTIPABJICHBI MOCIIC HECKOIBKUX HABOSAIINX BOIPOCOB YUHUTEIS.
Ommemxka «1» cmasumcs, eciu:
o YYCHHK OOHAPYKHJI TTOJTHOE He3HAHUE U HEMOHMMAaHUE U3y9aeMOro y4eOHOTo MaTepralia Wil He CMOT OTBETUTh HU Ha OJIMH
U3 MTOCTABJICHHBIX BOIIPOCOB 10 M3yYCHHOMY MaTepHaIy.

JIna ouenku yuedHvIX 00CMUICEHU 00YUalouuxca UCnOIb3Yemca:
o [Ipome:kyTOYHBI KOHTPOJIH B BUEC aJIMUHICTPATUBHBIX KOHTPOJIBHBIX PAOOT.
e Texkymmii KOHTPOJb B BUJEC MPOBEPOYHBIX, CAMOCTOSITEIBHBIX PabOT, TECTOB, 3aYETOB, KOHTPOJIBHBIX TBOPUYECKHUX 3aJaHUMN.
e Temaruueckuii KOHTPOJb B BUIE KOHTPOJBHBIX pabOT.
e HToroBblii KOHTPOJIb B BUJI€ KOHTPOJIBLHON paOOTHI.

OcHameHnne y4eOHOTro npoiecca mo ajareope B 8 kiacce
e bubGnuoreunsiii GoH



¢ HOPMATHBHBIC JOKYMCHTEI.
¢ IIPpUMCpHAiA IIporpaMma 06p3.30BaHI/IH 110 MaTCMAaTHKC.

I[lnanupyemblie pe3yJibTaThbl 0CBOEHUSI MIPOTrPaAMMbI
aBTOPCKHE MIPOrPaMMBI 110 KypcaM MaTeMaTHUKH
yueOHbIe mocoous: paboune TeTpaau, TMJAKTUUYECKIE MaTepUallbl,
y4eOHbIe MOocoOus: paboyue TeTpaau, TUIaKTUYECKIE MaTepUalbl,
COOPHUKH KOHTPOJIbHBIX pabOT
ydeOHbIe Tocoous K (haKyJIbTaTUBHBIM Kypcam
Hay4JHasl, HAYYHO — MOIMYJIspHAs, HICTOPUYECKas JTUTepaTypa

HNudopmanuonnbie cpeacrsa
MynbTuMenuitHbple 00yJaroIiue MporpaMMbl U JIEKTPOHHBIE YYEOHUKH T10 pa3zesiaM Kypca MaTeMaTUKH
OnekTpoHHasi 0a3a MaHHBIX JJISI CO3/IaHUSI TEMATUYECKUX W UTOTOBBIX Pa3HOYPOBHEBBIX, TPEHUPOBOUHBIX U MPOBEPOUHBIX
MaTepuaioB JjIsl OpraHu3alu PpOHTATBLHON U UHAUBUIYATBHOU pabOThI

HNHcTpymeHTanbHas cpena o MaTeMaTUKe

Texnuueckue cpeacraa
Kommnrerotep
MynbTUMEIUIHBIN TPOEKTOP
DKpaH

Y4eOHO — npakTHUYecKoe U Yy4eOHO—1a0opaTopHOe 000pPy10BaHME
Jlocka MarHuTHast
Kommiekt yepTeKHbIX HHCTPYMEHTOB

KomriekTsl IIAaHUMETPUUCCKUX U CTCPECOMETPUICCKUX TECJII



Kommext AJISL MOICIINPOBAHUA



KanenaapHo — TemaTu4eckoe IiiaHMpoBaHue 1o ajaredpe 8 kiaace

ITo yueonukam II.A. Anmumosa, FO.M. Koasiruna u ap. Aiareodpa 8 kiacc.
Bcero 119 yacoB (5 yacoB B HeJ1eJ110)

Ne Tema, conep:xkaHue MaTepuaJjia Koa-Bo | XapakTepuCTHKA OCHOBHBIX BHI0B JIeIT€JILHOCTH YYeHUKA (HA YPOBHe KonTpoan
4acoB Y4eOHBIX JIeiicTBHIi)
IloBTOpeHue Kypca ajaredopnl 7 kiaacca. 4 4.
1-3 Anrebpanueckue qpodu. Jlnneitnas 3 Camocr. pabota
dbyakuus u ee rpaduk. Pemenne
JIMHEHHBIX YPABHEHUN
4 Cpe3 3HaHuUi 3a Kypc MaTeMaTuKu 7 1 AKP
Kjacca
I'nasa |. HepaBencrBa. Aareopa. 22 u.
[TonoxuTenbHbIE U OTPULIATEIILHBIE CpaBHMBATH M YIOPSIOYMBATh pallMOHaIbHBIE yncia. PopMyanpoBaTh
5 yrcna. YnuciioBble HEpaBeHCTBA 1 CBOWCTBA YUCIIOBBIX HEPABEHCTB, MWILTIOCTPUPOBATH UX HA KOOPIUHATHON
6-8 OCHOBHEIC CBONCTRA THCIOBEIX 3 NpsIMOHL, TOKa3bIBaTh aJIreOpanyecKy. HpI{MerITL CBOWCTBA HEPABEHCTB B Camocr. pabora
HEPABEHCTR XOJIe pemeHus 3a1a4d. Pacro3HaBarh JMHEHHbBIC HEPABEHCTBA, YPaBHEHUS U
9 HEpaBEHCTBA, B TOM UYHUCJIE COAEPKALIIEe HEM3BECTHBIE 1101 3HAKOM MOJIYJIS.
CrnoxeHue 1 YMHO)KEHUE HEPABEHCTB 1 . 9
Pemrate mHeiHbIE HEPABEHCTBA, CUCTEMBI JIMHEHHBIX HEPABEHCTB, B TOM
10 Ctporue 1 HeCTpOrre HepaBeHCTBa 1
qucie coJleprKalliie HeU3BECTHBIE MO/ 3HAKOM Moyist. Mcnonb3oBate B
11-12 | HepaBeHCTBA C OAHUM HEM3BECTHBIM 2 . .
MUCHMEHHOM MaTeMaTHYECKOW peur 0003HAYEeHUS U rpaduidecKue
13-15 | Pemenue HepaBeHCTB 3 Camocrt. pabota
1300pa’keHUs YUCIIOBBIX MHOXKECTB, TEOPETUKO—MHOKECTBEHHYIO CUMBOJIHKY.
16-17 CucTeMbl HEpaBEHCTB C OTHUM 5
HEU3BECTHBIM. YHCIIOBBIE POMEKYTKH
18-21 | Pemenue cucteM HEpaBEHCTB 4 Camocr. pabota
99.93 Monynb yncna. YpaBHEHUS U 5 Camocr. pabota
HEPaBEHCTBA, COJEPIKAIITIE MOTYITh
24 O60o6mmarmui ypok 1
25 [TonroroBka K KOHTPOJILHOU paboTe 1
26 Kontpoabnas padora Nel. 1 KoHTtponbHas
«HepaBeHcTBa» pabora
I'nasa |l. [IpubankenHble BbluMcaeHus. Ajareopa. 11 u.
97-98 [TpubnmKeHHBIC 3HAYCHUS BEJIMIHH. 2 HaxonnTs, aHanM3upoBaTh, COMOCTABIISATH YUCIIOBBIE XapaKTEPUCTUKU
[TorpemHocTs NpUOINKEHUS 00BEKTOB OKpYy»XKatoliero mupa. Mcnoiab3oBarh pa3Hble pOpMBI 3aucu
29 O1ieHKa MTOTPENTHOCTH 1 MPUOIMKEHHBIX 3HAUEHUIA; JIeNIaTh BEIBOJBI O TOUHOCTH MPHOIMKEHHS TI0 UX
30 OxpyrieHue 4ucen 1 3anucy. BBIMOTHATE BBIYUCICHNS C peaJIbHBIMU JAaHHBIMU. BBIOTHATD
31 OTHOCHTENIBHAS TIOTPEIIHOCTh 1 MIPUKUJIKY U OLIEHKY PE3yJIbTaTOB BbIYUCICHUH. VICIOIBb30BaTh 3alIUCh YUCEN B
32 HpaKTI/IquKHe IIPUEMBI HpI/I6J'H/I)KeHHBIX 1 CTaHAAPTHOM BUAC OJId BBIPAXKCHUA pa3MCPOB O6’BeKTOB, JJIIUTECIIbHOCTHU




BBIUMCIICHHIA MIPOLIECCOB B OKpYKatoieM mupe. CpaBHUBAThH YMCIIA U BEJTHYHHBI,
33 [Ipocrelinne BEIYUCICHUS HA 1 3alMCaHHbIE C UCIIOIb30BaHUEM cTereHH 10. BRINOMHATE BBIYMCICHUS Ha
MUKPOKAJIBKYJISTOPE MUKPOKATBKYJSTOPE TPU PEIICHUH 33729 U3 CMEKHBIX TUCIUIUINH U peaTbHOU
34-35 JleicTBus HaJ YUCIIaMU, 3alTUCAaHHBIMU B 2 JIEHCTBUTEILHOCTH. Tect
CTaH/IapTHOM BUJIE
36 Brrurcnenus Ha MEKPOKaJIbKYISATOPE 1
CTEMEeHH YHClia, 00PaTHOrO TAHHOMY
37 [TocnenoBarenbHOE BBINIOJIHEHHE 1 3auer
orepaiuii Ha MUKPOKaJIbKYJISITOpE
38-42 [Inomane napauienorpamma, 5 Camocr. pabota
TPEYrOJIbHUKA U TPATICIHH
43-45 | Teopema IIudaropa 3
46-47 | Pemenue 3amau 2
48 Kontpoabnas padora Ne3. 1 KontponbHas
«Ilomanb» pabota
I'nasa Il1. KBaapaTnbie kopHu. Aareopa. 13 4.
49-50 | Apudmernyeckuii KBaJpaTHbI KOPEHb 2
51-52 | JleficTBUTENbHbIC YHCTA 2 IpuBAMTE IPUMEPBI MPPALMOHANBHBIX YUCEI; PACTIO3HABATH PALMOHAIBHBIE [ Carioor pabora
53-54 | KpaapaTHbIil KODEHb 13 CTETICHHN 2 I(/I)ppaLII/IOHaJIBHBIe YHCIa; I/I§06pa)I(aTb qrcna TO‘H(Iéj.IMI/I KOOPAMHATHOH NPAMOH..
5556 | KeapaTHBIA KODCHS U3 POM3BEICHNS 2 MHCBIBATH MHOMKECTBO /ICHCTBATENBHEIX HHCeN. FConb30BaTh B MHCHMEHHO
= MaTeMaTHYeCKO peur 0003HaueHus U rpadudeckre n300paKeHUs YUCIOBBIX
57-58 | KBazgpatHslii KOpeHb U3 IpodH 2 . CamocT. paboTa
v MHOYECTB, TEOPETUKO-MHOKECTBEHHYIO CHMBOJUKY. JlOKa3bIBaTh CBOWCTBA
O6o6maromuit ypok. [Toaroroska k v
59-60 KOHTDOILHON PaGOTe 2 apuMeTHYeCKUX KBaAPATHBIX KOPHEH; MIPUMEHATh UX K MPEoOpa30BaHHUIO
P P BBIpKeHUH. DOPMYIIMPOBATH ONIPE/ICIICHUE TTOHSITHS TOXK/IECTBA, IPUBOIUTH
61 KonTpoubnasi padora Ne4. 1 5 KonTponbHas
MPUMEPHI Pa3IMYHBIX TOKIECTB. BHIYNCIATE 3HAYCHHSI BBIPDAKEHUH,
«KBagpaTHble KOpHID) pabora
6265 |11 5 7 COJIepIKaIINX KBaJIpaTHbIE KOPHU; BEIpAXKaTh IIEPEMEHHBIC U3 TCOMETPHUISCKUAX
PHU3HAKH HOLOOHA TPEYTOILHIKOB U ¢pusznueckux Gopmy, coAepKaluX KBaapaTHbie KOpHU. HaxonuTh 3HaUeHUs
KBaJIpaTHBIX KOPHEH, TOYHBIC W MTPUOIMKEHHBIC, TPH HEOOXOIUMOCTH
66 Kontpoabnas padora NeS. 1 AP PHEH, p » 1P XOn . Kontponbhas
UCIOJB3YS KaTbKYIATOP; BEIYUCISATH 3HAYSHHS BBIPAKEHUH, COepKAIIUN
«ITonoGHbBIE TPEYTOJILHUKI) pabota
KBaJIpaTHBIC KOpHHU. MICTIOIB30BaTh KBAIpATHBIC KOPHH ITPH 3aITUCH
TIpuMeHeHue oA00ous K BhIpakeHUH 1 popmynn. OlleHuBaTh KBaIpaTHBIE KOPHU IEIBIMUA YUCIAMU U
67-72 | noka3aTenbCTBY TEOPEM M PEILEHUIO 6 JECATUIHBIMH JPOOSMHU; CPAaBHUBATD U YIIOPSIOYNBAThH PAIlHOHAEHBIC YHCITA
3a1a4 Y UppaloHaIbHbIe, 3aTUCAHHbBIE C ITOMOIIBIO KBAAPATHBIX KOPHEH.
[TpuMeHsTh TEOPEMY O COOTHOIIIEHUH CPETHETO apu(hMETHIECKOTO U CPETHETO
73-75 CooTHOIIEHNs MEX 1Yy CTOPOHAMU U 3 TeOMETPHUYECKOTO TMOJIOKUTENBHBIX ucel. Vckimodars uppanuonanbHocts u3 | Camoct. pabora

YIJIaMHU NIPSIMOYTOJIBHOI'O TPEYTOJIbHUKA

3HaAMEHATENsI IpoOH.
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KonTpouabsnas padora Ne6.
«CoOTHOLIEHHE MeK1y CTOPOHAMH U
yriiaMu NpsiMOyroJIbHOTO
TPeYroJibHUKa)

KonTponbHas
pabora

I'aaa |V. KBagpaTablie ypaBHeHus. AJiredpa. 22 4.

77-78 | KBagpaTtHoe ypaBHEHHE U €T0 KOPHU 2 Camocrt. paboTa
79 Hemnonnble kBagpaTHBIE YPAaBHCHHS 1
80 MeTo BbIZIeIICHHS TIOJIHOTO KBaApara 1
81-83 | Pemenue kBagpaTHBIX ypaBHEHUN 3 . Camocrt. paboTa
[TpoBOIUTH TOKAa3aTEIbHBIE PACCYKICHHUS O KOPHAX YPaBHEHUS C OIIOPOM Ha
[IpuBeneHHOE KBaIpaTHOE ypaBHEHUE. . . [TpoBepouHnas
84-86 Teopena Brieta 3 OIpeJIeJIEHUE KOPHs, YUCIIOBbIE U (PYHKIIMOHAIbHbIE CBOMCTBA BBIPAYKEHH. aGoTa
4 Pacrnio3naBaTh THITBI KBapaTHBIX YpaBHEHHI. PemaTh KBaipaTHbIC ypaBHEHUS, D
87-89 YpaBHeHUs, CBOASIIMECS K KBaJpPaTHBIM 3 Camocr. pabota
a TaK)Ke YpaBHEHUsI, CBOJIALIMECS K HUM; pelaTh JpOoOHO-paliMioOHaIbHbIE
Pewmenne 3apa4d ¢ nomMouero
90-91 . 2 ypaBHEHHS, CBOJSIINECS K KBAAPATHBIM. [[pUMEHSATH MpH pemeHnn
KBaJPaTHBIX YpPaBHEHHH
— KBaJ[PaTHOI'O YPaBHEHUSI METO/1 PA3JI0KEHHsI HA MHOXKUTEIH, METOJL
Pemenue npocreinmx cucrem, o Camocr. pabota
. BBIHECEHHSI TTOJTHOTO KBajpaTa, (hopMyny KOpHEH KBaJIpaTHOTO YpaBHEHHS,
92-93 | conmepkamux ypaBHEHUE BTOPOi 2 .
(bopMmyiy ueTHOro BTOporo ko3dduuuenra, Gopmyily KOpHEH IPUBEIEHHOTO
TETICHN .
;{e c — KBaJ[paTHOTO ypaBHEHUs. PackiiapIBaTh HAa MHOXKUTENN KBaIPATHBIN R
(1]
94 I‘ZHTpo‘m’Haﬂ pabora e /. 1 TpexuwieH. MccaenoBars KBajpaTHbIE YpaBHEHU 110 TUCKPUMUHAHTY U O;TPOHBHM
«RBANPATHRIC YPABHCHAD koa¢pdunmentam. PemaTh TEKCTOBBIE 33/1a4u anreOpandeckuM CriocoOoM: FC) abora
95-96 | LlenTpanbHble ¥ BIMCAHHBIE YIJIbI 2 NEPEXOAUTh OT CIIOBECHOM (DOPMYITUPOBKHU YCIOBUS 33/1a4M K anredpanyeckon aMOgTOﬂTem’H
MOJIENIN TIyTEM COCTaBJICHHS YPaBHEHHUS; PEUIaTh COCTABICHHOE yPaBHEHNE; ai paboTa
UHTEpPIPETUPOBATH nbTaT. Pemath cucteMsl 1B aBHEHUH C IByMs
97.9g | deThIpe 3aMeuaTe/bHbIC TOUKH CpTIPETHPO pesy © CHCTEMBI IBYX YpaBHC JBY
- e — 2 HEM3BECTHBIMH, COJICPIKAIINX YPAaBHEHUE BTOPOH CTETICHN. BBITOTHATS
JeMCTBUS HaJl KOMIJIEKCHBIMM YHMCIIAMHU, 33/1aHHBIMU B aJre0pandeckoi
99-100 ¢dopme. Permrats kBasipaTHBIC ypaBHEHHS, JUCKPUMHHAHT KOTOPBIX CaMOCTOSITebH
BriucanHas u onucaHHas OKpYXHOCTH 2 oTpHLATENeH a5 pabota
101 KonrtpoubHnas padora Ne8. KoHTtponbHas
«OKpYKHOCTD) 1 pabora
I'nasa V. KBagpatnunas ¢pynkuus. Aareopa. 15 4.
= » 2 2
102 Onpenenenne KBaIpaTHYHON QyHKIMK 1 BoeraucnsaTs 3Hauenus QyHKIui, 3aqadabix Gopmynamu y=X", y=ax",
— 2
103 OyHKIMS ~ Y=X 1 y=ax?+bx+c (mpu HEOOXOAMMOCTH UCTIOIb30BATH KAIBKYJIATOP); COCTABIIATD
104-105 Oynkups  y=ax 2 TabMuIbl 3HaueHUH QyHKIui. CTpouTh o Toukam rpaduku QyHKIUH. CamocrosiTensH
OmnuceiBaTh CBOMCTBA QYHKIIMU HAa HA OCHOBE €€ TpapuuecKoro as pabota
106-107 Oynkmus — y=ax“+bx+c 5 npencrasiaeHus. HTepnpeTupoBats rpaguky peaabHbIX 3aBUCUMOCTEH. CamocTosTensH
Hcnonb30Barh GyHKIMOHATIBHYIO CUMBOJIMKY JUIS 3aIIMCH Pa3HOOOPa3HBIX ast pabota
108-109 | ITocTpoenwue rpaduka KBagpaTHIHOI 2 (bakTOB, CB3aHHBIX C KBaJpaTUUHON (yHKIMEH, 000raIas OnbIT BHIIOIHEHUS | CaMOCTOSATENbH




byHKIIUHN 3HAKOBO CUMBOJIMYECKUX JeHCTBUI. CTPOUTH peueBbie KOHCTPYKIIHH C ast pabora
110 KonTposbHas paGora Ne9. 1 HCIIOIb30BaHUEM (PYHKITMOHAIBHON TepMuHoyioruu. [loka3piBaTh Kontponbhas
«KBagpaTuuHasi QyHKIUs» CXEMAaTHUYECKH MOJI0XKEHNE Ha KOOPIUHATHOH MI0CKOCTH IpadukoB GpyHkuuu | pabora
BHIa y=X°, y=ax?, y=ax’+bx+C B 3aBHCHMOCTH OT 3Ha4CHHS KOOPPULIHEHTOB
a, b, ¢, Bxosmux B popmysbl. CTpouTs rpaduk KBaIpaTHYHON QYyHKIIMN
(Bo3pacTanue, yobiBaHUE, HAUOOJbIIIEE, HAMMEHBITIEEe 3HaueHus). CTPOUTH
rpaduK KBaJpaTHUYHON (YHKINHU C IPUMEHEHHEM JBIKEHHUH IpaduKOB,
pacCTSHKEHUN U CHKATHI
I'naBa VI. KBagpaTHble HepaBeHcTBA. Asireopa. 12 4.
KBanpaTtHoe HepaBeHCTBO U €ro
111-112 P P 2
pelieHue
Pemennie kBajpaTHOTO HEPABEHCTBA C . CamocTosaTenbH
. [IpumeHsTH CBOMCTBA HEPABEHCTB B XO/I€ pelieHus 3a1a4. Pacro3naBarp
113-114 | momompto rpaduka KBaapaTHIHON 2 ast pabota
FR— KBaJIpaTHBIC HEPABEHCTBA. PemiaTh KBaipaTHbIE HEPABEHCTBA, HCIIONB3YS
rpaduueckue npeacrabieHus. [[puMeHaTs METOI HHTEPBAJIOB MIPH PEIICHUN
MeTto1 MHTEPBAJIOB . CamocrosiTenbH
115-116 2 KBaJPAaTHBIX HEPABEHCTB U MPOCTEUIINX IPOOHO-pAIIMOHAIBHBIX HEPABEHCTB, as pabora
CBOJAIIUXCS K KBaJpaTHBIM. MccrienoBath KBaApaTU4H KIIHIO
117 HccnenoBanue KBaagpaTHOTO TPEXWICHA 1 .2 P p y1o
= y=ax“+bX+C B 3aBUCMMOCTH OT 3Ha4eHus K03 uIueHTos a, b, C.
118 O60061marmui ypok 1
119 Kontpoabnas padora NeS. 1 KoHntponbHas

«KBaI[paTH])Ie HEPaBCHCTBA»

pabora




