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1. IosicHUTEJBLHAA 3aNIHCKA

Pabouast mporpamma 1o npegmetry «Matematukay (mpeamerHas obnacts «MaTeMaTika ¥ HHPOPMATHKa») 1 5-9 KIIacCoB COCTaBJICHA HA OCHOBE
®denepanbHOro rocyaapcTBeHHOTo oOpasoBarenbHOoro crangapra (PI'OC) m TpeboBaHuii K pe3ynbTaTaM OCHOBHOI'O 0O0IIEero oOpa3oBaHUS,
npencraBieHHpix B @I'OC. B [Iporpamme mpenycMoTpeHbl pa3BuTHEe Beex 0003HaueHHBIX B @I'OC OCHOBHBIX BUJOB JESATEIBHOCTH YYCHUKOB H
BBIITOJIHEHME IIeeH U 3a1a4, noctaBlieHHBIX PI'OC.

HporpaMMa pa3pa60TaHa Ha OCHOBC CJICAYIOIINX HOPMATHUBHBIX JOKYMCHTOB U MCTOAUYCCKUX MAaTCPUAIIOB!

1. ®epepanpHoro 3akoHa «O06 obpazoBanum» B Poccuiickoit ®eneparun Ne 273-D3 ot «29» nexadbps 2012r.

2. denepaibHOTO TOCYIAPCTBEHHOT'0 00Pa30BaTEILHOTO CTaHIapTa OCHOBHOT'O 0011IeT0 00pa30BaHus, YTBEPKICHHOTO IPUKA30M
MunwucrepcrBa oOpazoBanus U Hayku Poccuiickoit deneparmm ot «17» nexadpst 2010 r. Ne 1897. / M-Bo obpa3oBanus u Hayku Poc.Denepannu. — 2-¢
u3 . - M.: Ilpocsemienue, 2013.

3. [Ipuka3z MunucrepcTBa obpazoBanus U Hayku Poccuiickoit @enepannu ot 29 aexadps 2014r. No 1644 «O BHeCEHHMM N3MEHEHHUM B MIPUKa3
MunucrepcTBa 006pa3oBanus U Hayku Poccuiickoit @enepaunu ot 17 nexadps 2010r. Ne 1877 06 yrBepxkaenuun @I'OC OOO».

4. IlpumepHoil mporpammbsl 1o martematuke / IIpumepHas ocHOBHas oOpa3oBaTeibHas MHpPOrpaMMa OCHOBHOro ooOuiero oOpa3oBaHus//
[DnexTpoHHbIi pecypc] // Pexxum noctymna cBobomnsiii hitp://fgosreestr.ru.

5. Yue6noro mnana MBOY OOIII c.Capapik

Jnist peanu3anuy JaHHOW MPOTrpaMMBbl UCTIOIB3YeTCsl yueOHO-MeToquIecknil komrmuieke oy penakmueir ['.B.Jlopodeesa (matemaruka 5 — 6
Kyacchol, anredpa 7 — 9 knaccsl) u JI.C.Atanacsina (reometpust 7 — 9 knaccsl), uznarensctBo — M. IIpocsemienue.
[lenb u 3amaun oOyueHus: MaTeMaTuke B 5-9 Kiaccax COOTBETCTBYIOT IUIAHMPYEMBIM pe3ylibTaTaM, c(OpMYyJIMPOBAHHBIM B 1.8 pabodeil mporpaMMsl.
Copnepxanue y4eOHOTO IMperMeTa CoCOOCTBYET pealiM3alliy NMPorpaMMbl BOCIIUTAHUS M COLMATM3AIMKN O0y4YaIOIIUXCsl, Pa3BUTHIO YHUBEPCAIbHBIX
y4eOHBIX JIeHCTBUIA criocoOcTBYeT nanbHelmeMy GopmupoBanuio MKTkoMIeTeHTHOCTH 00Y4aroNMXcsi U OCBOCHUIO CTPATErMid CMBICIOBOTO YTEHHUS
U paboThl ¢ TeKcToM. B cTpykTypy pabodeil mporpaMmbl BKIIIOUEHA CHCTEMa Y4€Ta M KOHTPOJIS IUIAHUPYEMbIX (METarpeIMETHBIX U MPEeIMETHBIX)
pe3yibTaToB. OCHOBHBIMU (hOpMaMH KOHTPOJIS SIBISIOTCS UHAMBUAYaAJbHBIE U TPYIIIOBbIE

2. O0mas xapakTepucTHKA yueOHOro npeamera «MartemMaTuka».
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Cooeporcanue mamemamuueckoeo 006pazoeanusi B OCHOBHOM mIKoje (opMupyercs Ha OCHOBE (YHIAMEHTAJIBHOIO spa ILIKOJIBHOTO
MaTeMaTU4eckoro obpa3oBaHus. OHO B OCHOBHOH IIKOJIE BKJIIOYAET CIEAYIOUIME pa3feibl: apugmemuxa, anrcedpa, QyHKyuu, 6epoSMHOCHbL U
cmamucmuxa, 2eomempus. Hapsy ¢ 3TUM B HETO BKJIIOYEHBI JIBA JOMOJIHUTEIbHBIX PA3JEIIa: JI02UKA U MHOJCECEA, MAMEMAMUKA 8 UCOPUYECKOM
pazeumuu, 4TO CBS3aHO C pealu3alueil meei oOMeHHTeINIEKTYaIbHOTO M OOIIEKyIbTYPHOTO pa3BUTUsA yudamuxcs. ComepikaHue KaxJIoro U3 3TUX
pa3esioB pa3BOPAUMBACTCS B COJEPIKATEIbHO-METOINYECKYIO JIMHUIO, IPOHU3BIBAIOLIYI0 BCE OCHOBHBIE Pa3Zeiibl COJEP)KaHUsS MATEMaTU4YECKOTrO
00pa30BaHMs Ha JaHHOW CTYIEHU O0yUYEeHHUS.

Conepxxanue paszzena «ApupMeTHKa» CIyXUT 0a30il Ui AadbHEHWIIEro M3ydyeHHs ydalllMMUCS MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO UX
JIOTMYECKOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BaThCs aITOPUTMAMU, a TaK)Ke NPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJMMBIX B
IIOBCEHEBHOM kU3HU. Pa3BuTHE MOHATHS O YKMCIIE B OCHOBHOM IIKOJIE CBA3aHO C PALlMOHAIBHBIMU U MUPPALMOHATIBHBIMU YHCIaMH, (HOPMUPOBAHHEM
NEPBUYHBIX IPEICTAaBICHUM O JAEMCTBUTEIBLHOM 4YHCIIE. 3aBEpPIICHHE YUCIIOBOM JIMHUU (CHCTEMaTH3allis CBEJEHUN O JEHCTBUTENBHBIX YHCIaX, O
KOMIUIEKCHBIX YHCJax), TaK K€ Kak ¥ 0oyiee CIOKHBIE BONPOCH apudmerukn (anroput™ EBKimnma, OCHOBHas Teopema apu(METHKH), OTHECEHO K
CTYNEHH OOIIETO CPEIHETO (MIOTHOTO) 00pa30BaHUS.

Conepxanue pazzaena «AJredpa» HarpaBlIeHO HAa (GOPMHUPOBAHME y YYALIMXCS MATEMaTHUECKOTO armapara JJis pelIeHUs 3a1ad U3 pa3HbIX
pa3zienoB MaTeMaTHKH, CMEXHBIX IMPEIMETOB, OKPYXKAIOLIEH pearbHOCTH. SI3bIK anreOpbl MOJYEpPKUMBACT 3HAYEHHWE MaTEeMaTUKHM Kak S3bIKa JUIs
IOCTPOCHHUST MaTeMAaTHYEeCKUX MOJeNel MpoLeccoB W SBICHUH pealbHOro Mupa. B 3amaum usydeHus anreOpsl BXOJAT TakKe pa3BUTHE
QITOPUTMUYECKOTO MBIIIJIEHNUs, HEOOXOJUMOro, B YaCTHOCTH, JUIl YCBOGHMS Kypca HH()OPMATHKH, OBJIAJCHHUS HaBBIKAMU JI€AYKTUBHBIX
paccyxaenuil. IIpeoOpazoBaHne CHUMBOJBHBIX ()OPM BHOCUT CHEIM(PHUUECKUI BKIAJ B pa3BUTHE BOOOPaXEHUs ydalluxcs, X CIIOCOOHOCTEH K
MaTeMaTUYeCKOMYy TBOpYECTBY. B OCHOBHOIl IIkoie MaTepuan TpyHNIUPYETCs BOKPYT pallMOHANbHBIX BBIPAKEHUI, a BOINPOCHI, CBSI3aHHBIE C
UPPALMOHATIBHBIMUA BBIPAKEHUSIMU, C TPUTOHOMETPUUECKUMU (PYHKLIMAMU M TpeoOpa3oBaHUSIMHU, BXOIAT B COJEp)KaHUE Kypca MaTeMaTUKH Ha
cTapuieil cTyneHn 0Oy4eHHsl B ILIKOJIE.

Copepxanne pasnena «@yHKHUM» HaleIeHO Ha IMOJyYeHHE NIKOJbHUKAMHM KOHKPETHBIX 3HAaHUN O (QYHKIUU Kak BaKHeHIIen
MaTeMaTHYeCKOM MOJIeNu JJIsi ONMHUCAHUS U MCCIEOBaHUS Pa3HOOOpa3HBIX IpoleccoB. M3yuyeHne 3TOro marepuana CHOCOOCTBYET Pa3BUTHIO Y
yYaIIuXCsl YMEHHMs HMCIIONb30BaTh Pa3iIMyYHbIE S3bIKM MATeMaTHKHU (CIOBECHBIH, CUMBOJMYECKHH, rpaduueckuii), BHOCUT BKJIaJ B (OpMHUpPOBaHHE
IIPEJICTAaBICHUN O pOJIM MATEMATUKH B Pa3BUTUH LUBUIN3ALUU U KYJIbTYPBI.

Paznen «BeposiTHOCTL M CTATHMCTHKA» — 0053aTeNbHBIH KOMIIOHEHT IIKOJIBHOTO OOpa30oBaHMS, YCHJIMBAIOIIMN €ro NpPUKIAJHOE U
NPaKTUYEeCKOe 3HaYeHHe. DTOT MaTepuall HeOOXOIMM, MPEXJEe BCEro, /Uil (GOPMHUPOBAHUS Y YHalIMXCS (PYHKIMOHAIBHOW I'PaMOTHOCTH - YMEHHH
BOCIPUHUMATh U KPUTUYECKU aHAIU3UPOBATh MH(POPMAIUIO, MPEJCTABIECHHYIO B Pa3IMYHBIX (opMax, MOHUMATh BEPOSITHOCTHBIN XapaKTep MHOTHX
peabHBIX 3aBUCUMOCTEH, IPOBOAUTH MIPOCTEHIINE BEPOSITHOCTHBIE pacueThl. V3ydeHne ocHOB KOMOMHATOPUKH MO3BOJIMT YYalIUMCsl pacCMaTpUBATh
cJlydau, OCYIIECTBIIATh epedop U MOACUET YKcia BAPHAHTOB, B TOM YHCIIE B IPOCTEHIINX MPUKJIAIHBIX 3aadax.



IIpy u3ydeHUM CTATUCTHKU M BEPOATHOCTH PACLIMPAIOTCS NPEACTABICHUS O COBPEMEHHOM KapTMHE MHUPAa M METOAAX €ro HCCIECIOBaHUS,
¢dopmupyeTcsi TOHMMaHHE POJM CTATUCTHKH KaK MCTOYHHMKA COLUHUAIBPHO 3HAYMMOW HMH(OpMAIMM, W 3aKJIaIbIBAIOTCS OCHOBBI BEPOSTHOCTHOTO
MBIIIICHHUS.

Lenp conepxanus pasznena «l'eomeTpusp» — pPa3BUTh y YYAIIMXCS MPOCTPAHCTBEHHOE BOOOpPAKEHHE U JIOTUYECKOE MBIIUICHUE IyTeM
CHCTEMaTHYECKOT'O M3YYEHUSI CBOWCTB T€OMETPHUECKUX (PUTYp Ha IUIOCKOCTH M B MPOCTPAHCTBE U MPUMEHEHHS STHUX CBOMCTB MPH PEIICHUH 3a]ad
BBIUMCJIUTEIBHOIO U KOHCTPYKTUBHOIO Xapakrepa. CylleCTBEHHas poJib IIPH 3TOM OTBOJIUTCS PAa3BUTHIO0 T'€OMETpUYECKOW MHTynuuu. CoderaHue
HarJsIIHOCTU CO CTPOTOCTBIO SIBJISIETCS HEOTHEMIIEMOW 4acThbl0 FeOMETpUYEecKMX 3HaHMU. Marepuan, oTHocsmuiics k Oiaokam «KoopauHate» u
«BexTopbl», B 3HAUUTEIBHON CTENEHU HECET B cebe MEXIpPEeAMETHbIE 3HaHUS, KOTOPble HAXOAT NMPUMEHEHHUE, KaK B Pa3IMYHbIX MaTEeMaTHUYECKUX
JUCLIUIUINHAX, TAK U B CMEKHBIX [IPEIMETax.

OcobenHocThio pazzaena «JIoruka M MHOMKeCTBa» SIBISETCS TO, YTO IPEICTABICHHBI B HEM MarepHaj NMPEUMYIIECTBEHHO H3Yy4aeTcs H
UCIIOJIb3YETCSI PacCIpesie]IeHHO - B XOJI€ PACCMOTPEHHUsI Pa3jIMYHbIX BONPOCOB Kypca. COOTBETCTBYIOUIMII MaTepuasl HalleJeH Ha MAaTeMaTH4ecKoe
pa3BUTHE yyaluxcs, GOPMUPOBAHNE Y HUX YMEHUS TOYHO, CKATO U SICHO U3JaraTh MbICIH B YCTHON U MMCbMEHHOHN pedH.

Paznen «MaTtemarnka B HCTOPHUECKOM Pa3sBUTHM» MPEIHA3HAYCH U1l (GOPMUPOBAHHS MPEJICTABICHUI O MAaTEMaTHKE KaK YacTH YeI0BEYECKOM
KYJIBTYpPBI, A OOIIEro pa3BUTHUS MIKOJIBHUKOB, JJIS CO3AaHUS KYJIbTYpHO-UCTOPUYECKON cpebl oOyueHus. Ha Hero He BblIenseTcsl crelHaibHbIX
YPOKOB, YCBOCHHME €ro HE KOHTPOJIMPYETCs, HO COJIEpXKaHHME 3TOr0 pasjesia OpraHMYHO HPUCYTCTBYET B Y4eOHOM Ipoliecce Kak CBOEro poja
rYMaHHUTapHbII (OH NpH pacCMOTPEHUH MPOOIEMAaTHKN OCHOBHOTO COJIEPKaHMsI MaTeMAaTUYECKOr0 00pa3oBaHMsL.

3. Onucanue MecTa y4eOHOIr0 MpeIMeTa B Y4eOHOM MJIaHe IIKOIbI

Jlia peanu3anuu NporpaMMbl OCHOBHOTO OOIIET0 00pa30BaHus IO MaTeMaTHKE ONpeAeseTcs] HOPMAaTUBHBIN CPOK — 5 JIeT.

B cootBerctBuM ¢ TpeboBanusaMu DeepanibHOro rocy1apcTBEHHOT0 00pa30BaTeNbHOTO CTaHIapTa OCHOBHOIO 00IIero 00pa3oBaHus MpeaIMeT
«MaremaTtuka» usydaercs ¢ 5 o 9 kiacc.

®enepanbHblii 6a3ucHbIl (0Opa3oBaTeNbHBIN) Y4eOHBIH IUIaH A oOpa3oBaTelbHbIX yupexnaeHuil Poccuiickoit ®denepanuu (Bapuant 1)
npeaycMaTpuBaeT o0s3aTesIbHOE U3YYeHHE MaTeMaTHKHU Ha 3Tarle OCHOBHOTO obmiero oopasosanus B oobeme 850 yacoB. B ToM uuncne B 5 kinacce —
170 gacos, B 6 kmacce- 170 gacos, B 7 knacce -170 gacos, B 8 kimacce - 170 gacoB, B 9 knacce- 170 gacoB. OO1iee KOJTHMUECTBO YPOKOB B HEJEIIO C 5
1o 9 kitacchl cocraBisger 25 yacoB (5 kiacc- 5 yaco, 6 kiacc- 5 yacoB, 7 Kjacc- 5 yacoB, 8 kiacc- 5 yacos, 9 kiiacc-5 4acoB)

B cooTBeTcTBUUM C y4eOHBIM IITAHOM OCHOBHOTO OOIIET0 0Opa3oBaHMs B Kypce MaTeMaTHKH BBIJEISETCS JBa dTama — 5 — 6 kimaccel 1 7 — 9
Kiaccel. B 5 — 6 kimaccax mM3ydyaeTcs MHTETPUPOBAHHBIM mpeamer «Marematuka», B 7 — 9 kiaccax — npeamer «Martematukay (ImociaeaoBaTeIbHOE
H3y4deHue KypcoB: «Anredpa» u «I'eomeTpusi»).



Ha nepuoo xapanmuna, pabomor 06pazosamenbHo20 yupedcoeHus 6 Kavecmee NYHKmMa npoeoenuss eOuHo20 20Cy0apCmeeHH020 IK3AMeHd,
nPO6edeHUsT WKOIbHLIX U PALOHHbIX MePONPUAMULL NPedyCMOMPEHO OUCMAHYUOHHOEe 00yYeHue. YueOHbull mMamepuan usyyaemcs 00y4aouumucs
camocmosamenvto, 3a0anus 0Jis1 KOHMPOJS U OYEeHKU 3HAHULL 8bICIAGIAIOMCA HA catime WKOJIbL U 8 91eKMPOHHOM JHCYPHATE.

4. .JII/I‘lHOCTHble, METaNpPeIMETHBIC U IPEIMETHDLIC PE3yJIbTAaThbl OCBOCHHU S y‘lﬁﬁHOFO npeamMera «MaTemaTuka

JIMYHOCTHBIE PE3YJbTATHI.

1) BocIMTaHUE POCCHUCKON I'payKIAHCKOW MICHTHYHOCTH: MATPUOTH3MA, YBaKeHUsI K OTeuecTBy; OCHOB KyJIbTYpHOro Hacienus HapoaoB Poccun u
YeJIOBEYECTBA; BOCIUTAHUE YyBCTBA OTBETCTBEHHOCTH U Jloiira nepes PoauHoi;
2) ¢popMUpOBaHHE OTBETCTBEHHOIO OTHOLIEHHS K YYEHHIO, TOTOBHOCTU M CIOCOOHOCTH OOYYaroIIMXCS K CAMOPAa3BUTUIO Ha OCHOBE MOTHBALIUU K

06y‘~IeHI/IIO U IIO3HAaHHIO, C yLIéTOM yCTOIZ‘IPIBLIX IMO3HAaBATCJIbHBIX MHTCPECOB, 4 TAKKEC HAa OCHOBC q)OpMI/IPOBaHI/IFI YBAXKUTCIBHOI'O OTHOIICHHUA K
TPYAY, pa3BUTHUS OIbITA YYaCTUS B COLMAIILHO 3HAYUMOM TPYIE;

3) popMupoBaHUE 1ETOCTHOIO MUPOBO33PEHNUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH

4) popmMupoBaHUE OCO3HAHHOTO, YBAXKUTEIBHOTO U JOOPOKEIATEIIbHOTO OTHOLIEHHUS K IPYTOMY U€JIOBEKY, €r0 MHEHHUIO; TOTOBHOCTU U CIIOCOOHOCTH
BECTH JUAJIOr C IPYTUMH JIFOABMU U JOCTUTaTh B HEM B3aUMOIIOHMMAaHUS;

5) popmupoBaHuE HPABCTBEHHBIX YyBCTB M HPABCTBEHHOT'O MOBEJICHHSI, 0CO3HAHHOTO U OTBETCTBEHHOT'0 OTHOILIEHHS K COOCTBEHHBIM ITOCTYIIKaM;

6) dopMHpoBaHHE KOMMYHHKAaTUBHON KOMIIETEHTHOCTH B OOLIIEHUU U COTPYAHUYECTBE CO CBEPCTHUKAMM, B3POCIBIMU B IIpoliecce 00pa3oBaTeIbHOM,
yueOHO-UCCIIEeI0BATENbCKON, TBOPUECKON U IPYTUX BUJIOB JA€ATEILHOCTH;

7) pa3BUTHE TBOPYECKOM JIEATEIBHOCTH 3CTETUYECKOIO XapaKTepa.

MeTaHDeHMeTHble De3VJII)TaTbll

MeTtanpeameTHble pe3yinbTaThl BKIIOYAIOT YHUBEpCAbHbIE yueOHbIE AeMCTBUS (PETyIATUBHBIE, TI03HABATEIbHbIE, KOMMYHUKATHUBHBIE).
PeryastuBubie YY/:

1. VYmenue camocmosmenvno onpedenamo yeau 00y4eHus, Cmasums U Gopmyauposams Hogvle 3adauu 6 yuede U NO3HAGAMENbHOU
oesamenbHoCmu, pa3eueams MOMUGHL U UHMEPECHL CB0ell NOZHABGAMENbHOU 0eAmeNbHOCHU.
OOyuaromuiicsi CMOKeT:

! MIpumepras nporpamma mo Martematuke / IIpuMepHas OCHOBHAsI oOpa3oBaTelIbHAs IPOrpaMMa OCHOBHOTO 0OIIero obpasoBamms [DiekTpoHHbIT pecype] / PexuM mocryma
cBobOoaubIi. hitp://fgosreestr.ru
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aHAJTM3UPOBATh CYLIECTBYIOIINE U IJIAHUPOBATH OyyIiie 00pa3oBaTebHbIC PE3YIIbTATHI;
UICHTU(PHUIIMPOBATH COOCTBEHHBIE MPOOIIEMBI U ONPEICIISATH MIIABHYIO MPOOIIEMY;

BBIJIBUTATh BEPCUU PEIICHUS MPOOIIEMBI, (JOPMYITHPOBATH TUIIOTE3bI, TPEIBOCXHUILATH KOHEUHBIN PE3yIIbTaT;,
CTaBHTB IIEIIb JICATEIEHOCTH Ha OCHOBE OTPEICICHHOM MPOOJIEMBI M CYIIECTBYIONIMX BO3MOKHOCTEH;
dbopmynHupoBaTh yueOHBIC 331a4H KaK IIary JOCTHKEHHSI TOCTABICHHOM IENN IeATEIIbHOCTH.

2. Ymenue camocmosamenvHo RAAHUPOSAMDb NYMU OOCHIUMNCEHUA Uelell, 6 MOM YUCle AlbMEPHAMUBHbIE, OCO3HAHHO BbIOUPAMD
Haubonee Ihhekmuenvie cnocodvl peuieHus yUedOHbIX U NOZHACAMENbHBIX 3A0al.

OOyuarouuiicsi CMOKeT:

® OMpeAeIsATh HEOOXOJUMBIE JIelicTBHE(S1) B COOTBETCTBHH C YUEeOHOH M MO3HABATEILHOM 33124 U COCTABIIATH AJITOPUTM UX BBITIOJTHEHUS;
000CHOBBIBATh M OCYILIECTBIISATH BBIOOP Hanbosee 3(ppeKTUBHBIX CIIOCOOO0B pelIeHUsT y4eOHBIX 1 TO3HABATEIBHBIX 33/1a4;
OHpeIleJIFITI)/HaXOIII/ITI), B TOM YHMCJIC U3 NPCAJIOKCHHBIX BAPUAHTOB, YCJIOBUA AJId BBIIIOJIHCHUA yq€6HOﬁ U II03HaBaTEIbHOMI 3aJda4u,
BBIOMpATh U3 MPEIOKCHHBIX BAPUAHTOB U CAMOCTOSTEIILHO UCKATh CPEIICTBA/PECYPCHI ISl PEIICHUS 33291/ JOCTHKCHHUS 1ICTIH;

COCTAaBJIATH IIJIaH PCIICHUA HpO6JIeMI)I (BI)IHOJIHGHI/I?[ IMPOCKTA, IPOBCACHUA I/ICCJIGIIOBaHI/Iﬂ);
ONpeaACIATh MOTCHUUAJIBHBIC 3aTPYAHCHUA IIPHU PCIICHUN y‘-Ie6HOI‘/JI ¥ II03HABaTEIbHOU 3ala4i 1 HaXOUTb CPpCACTBA AJId UX YCTPAHCHUA,
IUTAHUPOBATh U KOPPEKTUPOBATH CBOIO MHANBHUAYAIBHYIO 00Pa30BaTENbHYIO TPACKTOPHUIO.

3. Ymenue coomnocumv ceou Oeiicmeusa c naanupyemvlmu pe3yibmamamu, OCyuW|eCmeamsv KOHMPOTb C60ell 0eAmelIbHOCHU 6
npouecce 00CMuUMCEHUA Pe3yibmamad, OnNPeOeNsimbs CROCOObl OeliCEUll 8 PAMKAX NPEOIOHCEHHBIX YCI0GUIL U mMPedosaHuil, KOppeKmuposams
ce0uU 0elicmeus 6 COOMEEemCmeuU ¢ UsMeHAIuelca cumyayueil.

OOyuarmuiicsi CMOKeT:

® OMpeAensiTh COBMECTHO C II€aroroM M CBEPCTHUKAMM KPUTEPUM IUIAHUPYEMBIX PpEe3yJlbTaTOB W KPUTEPUU OLEHKU CBOEH yueOHOU
JIeSITEIIBHOCTH;

® CHCTEMAaTHU3HPOBATh (B TOM YHUCIIE BEIOUPATH MPUOPUTETHBIC) KPUTEPUH TNIAHUPYEMBIX PE3YyIbTaTOB U OLIEHKU CBOEH 1eATETbHOCTH;

e 0oTOMpaTh HHCTPYMEHTBHI [UIsI OLIEHWBAaHUS CBOCH JEATEIbHOCTH, OCYILIECTBISATh CAMOKOHTPOJb CBOEW JEATEIBHOCTH B paMKax
MPEJIOKEHHBIX YCIOBUN U TPEOOBAHMUIA;

® OIIEHUBATH CBOIO IEATEIBHOCTD, ApTYMEHTUPYS IIPUYUHBI TOCTHIKEHUA WM OTCYTCTBUSA INIAHUPYEMOT'O PE3YIIbTATA;

® HAXOAWTh JIOCTATOYHBIE CPEJICTBA IS BBIMOIHEHUS YIEOHBIX NEHCTBUIN B U3MEHSIONICIHCS CUTYAIlMU W/WIH MPU OTCYTCTBUU ILIAHUPYEMOTO
pe3ynbTaTa;

o pa60Ta5[ 0 CBOCMY ILIaHY, BHOCHTH KOPPEKTUBBI B TCKYIIYIO ACATCIHBHOCTH Ha OCHOBC aHAJIM3a N3MEHEHNHI CUTyalluu IJI IOJYUCHUA
3aIIAaHUPOBAHHBIX XaPAKTEPUCTUK MTPOIYKTA/pE3yiibTaTa;

® CBEpSITHh CBOM JICWCTBUSA C IIENIBIO U, TPU HEOOXOTUMOCTH, UCTIPABIISATH OIIMOKH CAMOCTOSITETTHHO.

4. Ymenue ouyenueamov npasunbHOCMy 6bINOTHEHUA YUEOHOU 3A0aUU, COOCMBEHHBIE 803MONCHOCHIU €€ PeuleHUA .
OOyuaromuiicsi CMOKeT:

® OMpeAensTh KPUTEPUHU MPaBUILHOCTU (KOPPEKTHOCTH ) BHIIOJIHEHUS y4eOHOU 3a1auH;



® AHAIM3HUPOBATH K 0OOCHOBBIBATH IPUMEHEHHE COOTBETCTBYIOIIETO HHCTPYMEHTAPHS JJIs BEIIOTHEHHS YIeOHOM 3a/1a4M;

e CcBOOOJHO TMOJIb30BAThCSI BHIPAOOTAHHBIMU KPUTEPUSIMU OIEHKM U CAMOOLICHKH, UCXOAS U3 ILeM U HMEIOIIUXCS CPeNICTB, paziuyas
pe3ynbTaT M CIIOCOOBI JEHCTBUIA;

® OIICHUBATH TMPOAYKT CBOCH MEATEIBHOCTH MO 33aJaHHBIM W/WIH CAMOCTOSITEILHO OINPEACICHHBIM KPUTEPUSM B COOTBETCTBUU C IIEIBIO
JIeSATEeIbHOCTH;

e 00OCHOBBIBaTh JOCTHXKUMOCTbH II€JIM BBIOPAHHBIM CIOCOOOM Ha OCHOBE OLIEHKM CBOMX BHYTPEHHHMX PECYPCOB M JOCTYIHBIX BHEUIHHX
pecypcoB;

¢ (UKCHPOBATh U AHATM3UPOBATH TUHAMUKY COOCTBEHHBIX 00Pa30BaTEIbHBIX PE3YyIHTATOB.

5. Bnadenue ocnoeamu camokoHmponsn, camooueHKu, NPUHAMUA PEUIEHUIl U OCYU|eCMEIeHUs OCO3HAHHO20 6blOopa 6 yueOHOoU u
no3naeamesnbHou.
OO0y4aromuiicss CMOXKeT:

e HaOIIOJaTh U AaHAIM3UPOBATH COOCTBEHHYIO YUeOHYIO U MO3HABATEIbHYIO IEATEIbHOCTh U JESATeNbHOCTh APYTUX 00y4aronuxcs B mpoiecce
B3aUMOIIPOBEPKH;

® COOTHOCHUTH PEATTbHBIC U TUIAHUPYEMBIC PE3YJIbTAThl MHINBUAYATBHONH 00pa30BaTeILHOM NS TEIIEHOCTH U JIEJIaTh BBIBO/IBI,

® [IPUHUMATH PEIICHUE B yUeOHOW CUTYaIlMU U HECTH 32 HETO OTBETCTBEHHOCTb;

® CaMOCTOSITEJIBHO ONPENETSATh MIPUIMHBI CBOETO yCIeXa WJIM HeyCcIlieXa U HaXOJAUTh CIIOCOOBI BHIX0/Ia U3 CUTYAIlMU HEYCIeXa;

IMo3unaBarteabubie YY/I:

6. Ymenue onpeoenamov nonamus, cozoasamv 00600uwienuA, YCMAHABIUGAMb AHANOZUU, KIACCUPUUUPOSCAMb, CAMOCHOAMENbHO
6bl0Upamey 0CHOGAHUA U Kpumepuu 04 Kiaccuukayuu, yCmanagiueams NPUYUHHO-C1€0CMEEHHbIE CEA3U, CIPOUMDb JI02UUECKOE PACCYHCOCHUe,
ymo3aknwueHue (WHOYKmugHoe, 0e0yKmueHoe, o aHanozuu) u 0ea1amy 6bl600bl.

OOy4aromuiicss CMOKeT:
e 10AOMpPATH CIIOBA, COMOTYMHEHHBIE KITFOUEBOMY CJIOBY, OTIPEIEISIONINE €T0 MPU3HAKH U CBOHCTBA;
BBICTPANBATh JIOTHYECKYIO IIETIOYKY, COCTOSIIYIO U3 KIIFOYEBOTO CJIOBA M COMOTYMHEHHBIX EMY CIIOB;
BBIJICNIATH OOIINH MPU3HAK JIBYX WIIM HECKOJIBKUX MPEAMETOB U OOBSICHATH UX CXOJICTBO;
00BEAMHSTDH MPEAMETHI B TPYIIIBI IO ONPEIETICHHBIM IIPU3HAKaM, CPaBHUBATh, KJIaCCU(UIIMPOBATh U 000011aTh (aKThI;
CTPOUTH PACCYXkJIEHUE OT OOILIMX 3aKOHOMEPHOCTEH K YACTHBIM M OT YAaCTHBIX K OOIIMM 3aKOHOMEPHOCTSIM;
CTPOUTH PACCYXkJIEHUE HAa OCHOBE CPaBHEHUS MPEIMETOB, BBIJCISSA MIPU 3TOM OOIIHME TPU3HAKH;
u3JaraTh MOJy4YeHHYIO MH(OpMAINIo, HHTEPIPETHPYS €€ B KOHTEKCTE peraeMoil 3a1a4u;

® CaMOCTOSITETIbHO YKa3bIBaTh Ha MH(OPMALMIO, HYXJAIOUIYIOCS B MpPOBEpKe, MpeaigaraTb U MPUMEHSATh CIOCO0 MPOBEPKH JOCTOBEPHOCTHU
uHpOpMaLNu;

e JenaTh BBIBOJ Ha OCHOBE KPHUTHUYECKOTO aHajlu3a pPAa3HbIX TOYEK 3pEHUs, MOATBEP)KIAaTh BHIBOJ COOCTBEHHOM aprymMeHTaluend Win
CaMOCTOSITENIHO MOJIYyYeHHBIMU JAHHBIMHU.



7. Ymenue cozoasame, npumenameo u npeodpaz0evieamy 3HAKU U CUMBOJIbl, MOOETU U CXEMbL 015 PeUleHUs YUeOHbIX U NOZHABAME/IbHBIX
3aoau.
OO0yuaromuiicss CMOKeT:

e 0003Ha4YaTh CHMBOJIOM W 3HAKOM TPEIMET;

® ONpEEeNsATh JOTUYECKHUE CBI3U MEXKIY MpeaMeTaMu, 0003Ha4YaTh JIaHHBIE JIOTHYECKHE CBS3U C TIOMOIIBIO 3HAKOB B CXEME;

® CTPOWTH MOJICIL/CXEMY Ha OCHOBE YCIIOBUH 3a/1aud U/WJIU CIIoco0a ee pelieHus;

e co3JmaBaTh BepOabHBIC, BEHICCTBEHHBIE W WH(POPMALMOHHBIC MOJEIH C BBIJICICHUEM CYIICCTBEHHBIX XapaKTEPHCTUK OOBEKTa IS
OIIpEICIICHUs CII0CO0a PEIICHHS 33]]Ja4l B COOTBETCTBHHU C CUTYaIUCH;

® CTPOUTH CXEMY, AJITOPUTM I[efICTBHSI, HCIIPABJIATH WM BOCCTAaHABJIMBATDH HEU3BECTHBIN paHeC aJirOPUTM Ha OCHOBC UMCHOIICTOCSA 3HAHUA 00
00BEKTE, K KOTOPOMY IIPUMEHSIETCSI AJITOPUTM;

® CTPOWTH JIOKA3aTeIHCTBO: MIPSAMOE, KOCBEHHOE, OT TPOTUBHOTO;

8. Cmbicnosoe umenue.
OOyuarouuiicsi CMOKeT:

® HaXOJUTh B TEKCTE TPeOyeMyto HHPOPMAIIHIO (B COOTBETCTBHH C IIEISMH CBOCH JCITEIBHOCTH);

® OPHEHTHUPOBATHCS B COJCPKAHUU TEKCTa, IOHUMATh IIEJIOCTHBIN CMBICI TEKCTa, CTPYKTYPHPOBATh TEKCT;

e yCTaHABIMBATh B3aWMOCBSI3b OMUCAHHBIX B TEKCTE COOBITUM, SIBICHHI, TPOIIECCOB;

10. Pazeumue momueayuu K 061a0eHu0 Kyabmypoi aKkmugHoz0 UCHOJIb308aHUS CT106APEll U OPYZUX NOUCKOBBIX CUCHEM.
O0yuyarommicsi CMOXKeT:

OTIPENIETSATh HEOOXOAMMBIE KIIFOUEBBIE IOMCKOBBIE CJIOBA M 3aIIPOCHI;

OCYILECTBJISATh B3aUMOAEHCTBUE C AIEKTPOHHBIMHA MOMCKOBBIMH CUCTEMAMHU, CIOBAPSIMH;

(bopMHPOBATH MHOXKECTBEHHYIO BHIOOPKY U3 TTOMCKOBBIX UCTOYHUKOB ISl OOBEKTUBHU3ALIMU PE3YJIHTATOB IMOMCKA;
COOTHOCHUTB ITOJIYYEHHBIE PE3YJIbTaThl IOMCKA CO CBOEH JEATENBHOCTBIO.

KommyHnukarusubie YY/:

11. Ymenue opeanuzoevieamo yueonoe compyonuuecmeo u co6MecmHy0 0eAmMenabHOCHb C yYUmenem u C6epCmHUKamu; padomams
UHOUBUOYATILHO U 6 ZPYynne: HAxXo0umy odujee peuienue U pazpeuiams KOH@GIAUKMbL HA OCHOGE CO21ACOBAHUA NOZUUUIL U yuema UHMEPecos;
dopmynuposams, apzymenmuposams u Omcmaueams cé0e MHeHUe.

OOyuaromuiicsi CMOKeT:

OTIpeIeNIATh BOZMOXKHBIE POJIK B COBMECTHOM J1€ATEIBHOCTH;

UrpaTh ONpPE/EICHHYIO POJb B COBMECTHON AEATENBHOCTH;

NPUHUMATh MO3HUIHI0 COOECeTHUKA, MOHUMAsi MO3UILMUIO APYroro, pas3jinyaTh B €0 pPeYd: MHEHHE (TOYKY 3pEHHMs), JO0Ka3aTelbCTBO (apPryMEHTHI),
(axThl; TUIIOTE3bI, AKCUOMBI, TEOPHH;

OIpeNieNATh CBOU ACUCTBUS U JEHCTBUS MAPTHEPA, KOTOPbIE CIOCOOCTBOBAIIN MJIH MPENATCTBOBAIM MPOAYKTUBHON KOMMYHHUKAIIUH;



CTPOUTH TIO3UTUBHBIC OTHOLICHHUS B TIpOLIecCe YIeOHOH U MO3HABATEIBHOM IeSTEILHOCTH;

KOPPEKTHO U apryMEHTUPOBAHHO OTCTauBaTh CBOIO TOYKY 3PEHUS, B TUCKYCCUM YMETh BBIABUIaTb KOHTPApryMEHTHI, Iepepa3zupoBaTh CBOK MbICIIb
(BJ1aIeHUE MEXAHW3MOM SKBUBAJICHTHBIX 3aMEH);

KPUTUYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JJOCTOMHCTBOM IPU3HABATH OIIMOOYHOCTh CBOETO MHEHUS (€CIH OHO TAKOBO) U KOPPEKTHPOBATH
ero;

IpeylaraTh ajlbTepHATUBHOE pEIlIeHHE B KOH(QJIMKTHONW CUTYyalluu;

BBIJICJIATH OOIIYIO TOUKY 3PEHUS B IUCKYCCUU;

JIOrOBAapHUBATHCS O MPAaBUIIAX U BOIPOCaX [yl 00CYXkIEHUS B COOTBETCTBUHU C ITOCTABICHHOM Nepe/ rpymmoi 3a1adei;

OpraHU30BbIBaTh YYeOHOE B3aUMO/ICICTBHE B IPYIIIE (ONPEACATh OOIIUE LEH, PACIPEICIISITh PO, JOrOBAPUBATHCS APYT C APYTOM H T. 1.);
YCTPaHATh B paMKaxX JUajiora pa3pbiBbl B KOMMYHHKAIMH, 00YCIOBICHHbIE HETTOHMMaHUEM/HEIIPUATHEM CO CTOPOHBI coOeceHUKa 3aqauu, GOpMbI
WU COJIEP KaHUS AUAIIOTA.

12. Ymenue ocosmanno ucnonvzoeamsv peuesvie cpedcmea 6 coomeemcmeuu ¢ 3a0a4eil KOMMYHUKAUUU 013 6bIPAIHCEHUA CEOUX
uyyecme, mvicieil U nompedOHocmeill 014 NIAGHUPOGAHUA U PEYINAUUU C60€ll 0eAMEeNbHOCMU; 6]1A0eHUe YCHIHOU U NUCbMEHHOU peubio,
MOHON02UYECKOU KOHMEKCMHOU Peybio.

OO0y4aromuiicss CMOXKeT:

e OMpeAeNnsaTh 3aJjauy KOMMYHUKAIIUU U B COOTBETCTBUU C HEH OTOMPATh PEUEBbIE CPENICTBA;

O0TOMpaTh U UCIIOIB30BaTh PEUYEBBIE CPEJCTBA B MPOLIECCE KOMMYHHUKAIIMU C IPYTMMH JIIOJbMU (JIMAJIOT B Iape, B Majoi Ipymie u T. 1.);
MPEJICTaBIISITh B YCTHON MJIM MUCbMEHHOW (hopMe pa3BEepHYTHIN IJ1aH COOCTBEHHOM /1€ATEIbHOCTH;

co0JII0/1aTh HOPMBI TyOJIMYHOM peyun, perJaMeHT B MOHOJIOT€ U IUCKYCCUU B COOTBETCTBUM C KOMMYHUKAaTUBHOM 3aj1aueii;
BBICKa3bIBaTh 1 000CHOBBIBATh MHEHUE (CYX/IEHUE) U 3alpalliBaTh MHEHHE MapTHEPa B paMKax JMajora;

NPUHUMATh PELIeHNE B X0JI€ IMAJIoTa U COTIacoBBIBATh €T0 C COOECEAHUKOM;

UCII0JIb30BaTh BepOaIbHbIE CPeJICTBA (CPECTBA JJOIMUECKON CBSI3U) JUIS BBIJICIIEHUS! CMBICIIOBBIX OJIOKOB CBOETO BBICTYIIJICHHUS;
UCIIOJIb30BaTh HEBEPOaIbHbIE CPECTBA WM HATJISIHbIE MaTepHalIbl, TOATOTOBIEHHBIE/OTOOPaHHbIE MO]] PYKOBOJACTBOM YUUTEIS;

e JeNaTh OLIEHOYHBIM BBIBOJA O JOCTHIKEHUU LEIM KOMMYHMKAIlMM HENOCPEACTBEHHO IOCIE 3aBEPIICHHS KOMMYHHKATUBHOIO KOHTaKTa U
000CHOBBIBaTh €TO0.

13. Dopmuposanue u pazsumue KOMHEMeEeHMHOCIMU 6 001aACMU UCNONb306AHUA UHPOPMAUUOHHO-KOMMYHUKAYUOHHBIX MEXHON02UT
(Oanee — UKT).

OO0yuaromuiics CMOXKeT:

® IICJICHAMPABICHHO MCKAaTh M UCIOJB30BaTh MH()OPMAIIMOHHBIE PECypChl, HEOOXOAMMBIE ISl PEIIeHUs] YIeOHBIX M MPAKTHUECKUX 3a/1ad C
nomotnbto cpencts UKT;

e BbHIOMpaTh, CTPOUTH U UCIIOJIB30BATh aJIEKBATHYIO MH(DOPMALIMOHHYIO MOJENb IS NepeJaud CBOUX MBICIEH CpeACTBaMHM €CTECTBEHHBIX U
(bopManbHBIX SI3BIKOB B COOTBETCTBUU C YCIOBUSIMH KOMMYHHKAIUH;

® BbIJACIATH HH(l)OpMaHHOHHLIﬁ ACIICKT 3aJla4u, OINCPpHUPOBATH JAHHBIMU, UCIIOJIB30BATh MOJCIIb PCHICHUS 3a1a4H,



® WCIOJBL30BaTh KOMITBIOTEPHBIC TEXHOJIOTHH (BKJIIOYAsi BEIOOP aIeKBATHBIX 3a7au€ WHCTPYMEHTAIBHBIX MPOTPAMMHO-ANTIAPATHEIX CPEJICTB H
CEpBHUCOB) ISl pelieHUsT HHPOPMAIIMOHHBIX ¥ KOMMYHUKAITMOHHBIX Y4eOHBIX 3a/1a4, B TOM YHMCIIC: BBIUYUCIICHUE, HAITMCAHUE JIOKJIA0B, pedepaTos,
CO3/IaHUE NIPE3CHTALMN U JIp.;

® JCIIOJIb30BaTh HH(POPMAIIHIO C YIETOM dTHUECKUX U MPABOBBIX HOPM;

e co3gaBaTh WH(POPMAIMOHHBIE PECYpChl PAa3HOTO THIA WM Ui Pa3HBIX ayAUTOPHH, cOoONI0naTh MH(OOPMAIMOHHYIO TUTHEHY W TpaBWIa
nH(pOpMaIMOHHOM 0€30MMacHOCTH.

IlpeMeTHBIE Pe3YILTATHI *
[TpenmeTtHble pe3ynbTaThl U3yYEHUs IPEAMETHOM 001acTu «MaTteMaTHKay JOJKHBI OTPAXKaTh:
1) hbopmupoBaHHEe NPEACTABICHHI O MaTeMaTHKE KaK O METOJC MO3HAHUS JCHCTBHTEILHOCTH, MO3BOJISIIONICM ONKMCHIBATH W M3ydaTh pealibHbBIC
IPOLIECCHI U SIBJICHUS;
2) pa3BUTHE YMEHHI paboTaTh ¢ Y4COHBIM MAaTEeMaTHUYECKHM TEKCTOM (aHAJIM3MPOBATh, U3BJICKATh HEOOXOAUMYIO HH(OPMAIIUIO), TOYHO U TPAMOTHO
BbIp@)XaTh CBOU MBICIM C NPUMEHEHHEM MaTeMaTH4eCKOH TEpMHHOJIOTMU M CHUMBOJIMKH, IPOBOJUTH KJACCH(UKALMU, JIOTHYeCKHE O0OOCHOBAHUS,
JI0Ka3aTeNIbCTBA MaTEMATUUECKUX YTBEPKICHUM;
3) pa3BuTHE NPEICTABICHUII O YHCIIE M YHCIOBBIX CHCTEMaX OT HATYypaJbHBIX [0 JCHCTBHTENbHBIX YHCEN; OBJIAJICHUC HABBIKAMU YCTHBIX,
MUCbMEHHBIX, UHCTPYMEHTAJIbHBIX BHIUHCIICHHI;
4) oBnaJicHuEe CUMBOJIbHBIM SI3BIKOM aJIreOpbl, MPUEMaMHU BBIMOTHEHHS TOXKICCTBEHHBIX MPEOOpa30BaHUil BBIPAXKCHHIA, PEIICHHsT YPaBHEHHI, CHCTEM
YpaBHEHUM, HEPABEHCTB M CUCTEM HEPABEHCTB; YMEHUS MOJIEIUPOBATh PealbHbIE CUTYAIMH Ha S3bIKE ajareOpbl, UCCIIE0BATh OCTPOESHHBIE MOIEH C
UCIOJIb30BaHUEM ammapaTa ainreOpbl, HHTEPIPETUPOBATH MOJIyYEHHbIH pe3ysbTar;
5) oBnajieHre CUCTEMON (YHKIIMOHAJIBHBIX TOHSITUMN, pa3BUTHE YMEHHUS HCIIOJIb30BaTh (PYHKIIMOHATBHO-TpApHUSCKUE TPEICTABICHUS ISl PEIICHUS
pa3IMYHBIX MaTEMATUYECKUX 3a7ad, ISl ONIMCAHUS M aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEN;
6) oBJlaJicHHEe TEOMETPUYECKUM SI3BIKOM; DPAa3BHTHE YMEHUS HCIOJIb30BaTh €ro JUis ONHCAaHHS MPEIMETOB OKPYKAIOIIEr0 MHpa; pPa3BUTHE
IPOCTPAHCTBEHHBIX MPEJICTABICHUN, N300pa3UTEIbHBIX YMEHHH, HABBIKOB T€OMETPUYECKUX MTOCTPOCHUH;
7) bopMHpOBaHKE CHCTEMATHYECKMX 3HAHUI O IUIOCKMX (PUIypaX M HMX CBOWCTBAax, MPEACTaBICHHHA O MPOCTSHIIMX IMPOCTPAHCTBEHHBIX TeEJax;
pa3BUTHE YMEHUH MOJCIUPOBAHUS PEATbHBIX CHUTyallM Ha SI3bIKE TI'E€OMETPUM, HCCIIEJOBaHMUS IIOCTPOECHHOM MOJEIN C HCIIOJIb30BAHUEM
FeOMETPUUECKUX TIOHATUHN U TEOpeM, amnmnapara aareOpbl, pelIeH!s] TeOMETPUUYECKUX U MPAKTUYECKUX 3a]ad;
8) oBnajieHNe MPOCTEHIIMMU CIIOCOOAMH IPEICTABICHUS W aHAINW3a CTaTHCTUYECKHX JAHHBIX; (OPMHUpPOBAHUE IMPEICTABICHHH O CTATUCTUYECKUX
3aKOHOMEPHOCTSIX B PEAIbHOM MHPE U O PA3JIMYHBIX CIIOCO0aX MX M3YUEHUs, O MPOCTEUIINX BEPOSTHOCTHBIX MOJEINSX; pa3BUTHE YMEHUN H3BIEKATh
UH(OPMaLIMIO, TPEICTABICHHYI0 B Ta0luIax, Ha JAMarpammax, rpaukax, olnuChIBaTh M aHAJIU3UPOBATh MACCHUBBI YHCIOBBIX JAHHBIX C TOMOIIBIO
MOJIXOSAIINX CTATUCTUYECKUX XapaKTEPUCTHK, UCIIOIb30BaTh IOHUMAaHNE BEPOSITHOCTHBIX CBOMCTB OKPYKAIOIIMX SBJICHUH MPU NPUHATUH PEIICHU;

2 depepanbHbIi rocyaapcTBEHHbIM 06pa3oBaTe/bHbIMA CTAaHA4APT OCHOBHOMO 06uero o6pasoBaHus, yTBEPKAEHHbIA NpuKasom MuHucTepctBa 06pasoBaHMA U HayKM Poccuinckoi
depnepaumm ot «17» gekabpa 2010 r. Ne 1897. / M-Bo o6pasoBaHua n Haykun Poc.®eaepaumun. — 2-e usa. - M.: MpocselueHne, 2013. C.13.



9) pa3BuTHE yMEHH NMPUMEHSITh M3YYCHHBIC MOHSATHUS, PE3YJIbTAaThl, METO/BI JJIsl PEHICHHs 3a/1a4 IMPAKTHUYECKOro XapakTepa M 3a7ad U3 CMEKHBIX
JUCLUIUIMH C MCIOJIb30BaHMEM IIPU HEOOXOAMMOCTH CIPAaBOYHBIX MAaTEpUANIOB, KOMIIBIOTEpPA, I10JIb30BAaThCSl OLECHKOW W MPUKUIKOW IpU
IIPAKTUYECKUX pacdyerax

5. Conepxanne yueOHOro npeamera «MareMaTuka

ConepxaHue KypcoB MaTeMaTHKU 5—6 KJIaccoB, alreOpbl U T€OMETpUM 7—9 KiIaccoB OOBEAMHEHO KaK B MCTOPUUYECKHU CIIOKUBIIMECS JIMHUU
(uncnoBas, anreOpanyeckasi, reoMeTpuueckas, (yHKIMOHAIbHAas M Jp.), TaK W B OTHOCHUTEIFHO HOBBIC (CTOXAcTHYecKas IWHHS, «peabHas
MaTematukay). OTIenbHO IPEICTaBICHbI JIMHUS CIOKETHBIX 3a/1a4, HCTOpUYECKast IMHUS.

Dnemenmol meopuu MHOMCECINE U MAMEMAMUYECKOU J102UKU
Cornacno ®I'OC ocHoBHOro o00mIer0 00pa3oBaHWs B KypCc MaTeMaTUKH BBEACH pasaen «Jloruka», KOTOpBIA He Mpernoiaraet

JIOTIOJIHUTEIIBHBIX YaCOB HA U3YUYEHHM U BCTPAMBAETCS B Pa3IMuYHbIE TEMbl KypCOB MaTeMaTHKU U MH(POPMATUKU U MPeBapsIETCs O3HAKOMIIEHUEM C
AJIEMEHTaMHU TEOPUHU MHOXKECTB.

MHo:xecTBa U OTHOIIEHUS] MKy HUMHU

MHOX€eCTBO, Xapaxkmepucmuieckoe C80UCME0 MHOJICeCmea, dSIEMEHT MHOXKECTBA, nycmoe, KoHeuHoe, 0eCKOHeuHoe MHOICECMEBO.
[TonmMHOXkecTBO. OTHOLIEHHE MPHUHAIEKHOCTH, BKJIIOYEHUS, PAaBEHCTBA. DJEMEHTHl MHOXKECTBA, CIIOCOOBI 3aJaHUsl MHOXECTB, PACNO3HABAHUE
HOOMHONCECME U INEMEHMO8 NOOMHONICECME C UCNONb308AHUEM KpY20o8 Jiiiepa.

Onepanun Hax MHOKeCTBAMH

[lepeceuenue u 00beJMHEHNE MHOXECTB. Paznocms MHOMCECmS, OONOHeHUe MHodcecmea, Mnmepnpemayusi onepayuti Ha0 MHOMCECEAMU C
NOMOWBIO Kpy2oe Jiinepa.

DJIeMEeHTBbI JIOTUKH

Onpenenenue. YTBepkIeHUsl. AKCHOMBI U TeopeMbl. [loka3zaTenbcTBo. JlokazaTesnbeTBO OT mpoTUBHOrO. Teopema, oOpatHas nanHoil. [lpumep
U KOHTPIIPUMED.

BrickasbiBaHus

HcTMHHOCTE UM JOXHOCTH BbICKa3bIBaHUS. CrodicHbie u npocmole @vickazvieanus. Onepayuu HAO BbICKA3LIBAHUAMU C UCHONb3OBAHUEM
JI02UYECKUX CEA30K: U, UL, He. YClI08Hble 8bICKA3bIBAHUS (UMIIUKAYUL).

Cooeporcanue Kypca mamemamuku 6 5—6 Knaccax
HarypaJabHble yncia 4 HYJIb

HaTtypanabHbIii psil YucesI M ero CBOMCcTBa



HarypanbHoe 4nciio, MHOXECTBO HATYPAJIbHBIX YHCET M €ro CBOMCTBA, M300paKCHHE HATypaJbHBIX YHCE]I TOYKAMH HAa YHCIOBOW MPSIMOM.
Hcnonb3oBaHne CBOWCTB HATYPAJIbHBIX YUCEIT TP PELICHUH 3a/1a4.

3anuch U YTeHHe HATYPAJIbHBIX YHCeJ

Paznmuune mexay mudpoit m umciaom. llo3unmoHHas 3amuch HATYpaIbHOTO YHCJIA, MOMECTHOE 3HAUeHUE HU(DPBI, pa3psabl U KIACCHI,
COOTHOUIECHUE MEXKIY ABYMS COCEIHUMHU Pa3psIIHBIMU €UHUIIAMHU, YTEHUE U 3aMIUCh HATYPaJIbHBIX YUCEI.

Oxpyr/ieHue HATYPAJbHbIX YK CeJ

HeoOxonumocts okpyriienus. [IpaBuno okpyriieHus HaTypaJbHBIX YHCEIL.

CpaBHeHHe HATYPAJIBHBIX YK CeJI, CPABHEHHE ¢ YucaoM 0

[TonsiTHEe O CpaBHEHUHU 4YHCEJ, CPAaBHEHHE HATYpaJbHBIX YHCENl APYr C APYrOM H C HYJIEM, MaTeMaTHuyecKas 3aluch CpaBHEHHH, CIOCOObBI
CpaBHEHUS YHUCEI.

JelicTBHS ¢ HATYPAJbHBIMHM YHCJIAMM

CnoxeHue W BBIYUTAHUE, KOMIIOHEHTHI CJIOKEHUSI U BHIYMTAHUS, CBS3b MEXIY HUMHU, HAXOXKICHUE CYMMbl U Pa3HOCTH, U3MEHEHUE CyMMBI U
Pa3HOCTH MPU U3MEHEHUH KOMIIOHEHTOB CJIOKCHUS U BEIYUTAHMUSL.

YMHOXEHUE U JelieHne, KOMIIOHEHThl YMHOXEHUS M JICJICHUS], CBSI3b MEXKIY HUMHU, YMHOKEHHE M CII0O)KEHHUE B CTOJIOWK, JIEJICHUE YTOJKOM,
MpOBEpKa pe3yabTaTa ¢ OMOIIBIO TPUKUAKH U 00paTHOTO ACHCTBHS.

[lepemecTUTENBHBIN U COUYETATENbHBINA 3aKOHBI CIOXEHUS U YMHOXKEHHUS, paclpeAeIUTEeNIbHbINA 3aKOH YMHOKEHHSI OTHOCUTENIBHO CIIOXKEHUS,
000CHOBAHUE ANCOPUMMOB BbINOIHEHUSL APUPMEMUYECKUX OeliCmBUIL.

Crenenb ¢ HATYpPaJbLHBIM MOKa3aTeJIeM

3anucek yncaa B BUJAE CYMMBI Pa3psiHBIX CIIaraeMbIX, MOPSIOK BBITOJTHEHHS JEHCTBUM B BBIPAKEHUSAX, COAEPKAIINX CTETICHb, BHIYHCICHHE
3HAYEHUM BBIPAKEHUMN, COAEPKAIINX CTENIEHbD.

Yucii0BbIe BHIPAKECHUS

UucnoBoe BIpAKEHHUE U €0 3HAYEHUE, MOPSAI0K BBIIIOJIHEHUS IEHCTBHIA.

Jenenne ¢ octTaTkoM

Jlenenue ¢ OCTaTKOM Ha MHOKECTBE HATYPAIbHBIX YHCE, c8oLcmaea deieHus ¢ ocmamrkom. [IpakTudeckue 3a/1a4u Ha JeJIEHUEe C OCTATKOM.

CBolicTBa ¥ PU3HAKH I€JTUMOCTH

CBolCTBO AenuMOCTH CyMMbI (pa3HocTH) Ha uucio. [lpusnaku nemumoctu Ha 2, 3, 5, 9, 10. Ilpusnaxu oenumocmu wa 4, 6, 8, 11.
Joxazamenvcmeo npuznakos oerumocmu. Pellienre MpakTHIeCKuX 3a71a49 ¢ TPUMEHEHNEM MTPU3HAKOB JICTMMOCTH.

Pa3Jio:xeHune 4uciia HA MPOCTble MHOKU TN

[IpocTthie u cocTaBHBIC UnCa, peuiemo Ipamocghena.



Pa3znoxeHne HaTypalbHOrO 4YHClIa HAa MHOXHUTENH, Pa3jIOXKEHHE Ha MPOCTble MHOXUTENU. Koauuecmeo Oenumeneu uucia, anieopumm
PA3N0ACEHUS YUCIA HA NPOCIbLE MHOMCUMENU, OCHOBHAS MeopeMd apugmMemuxu.

AnredpanyecKkue BbIpazkeHUs

Hcnonb3oBanue OYKB [UIsi OOO3HAUEHUS YHCEN, BBIYHCICHUE 3HAUCHUS aIreOpanveckoro BBIPAKEHUS, MPUMEHEHHE alreOpandecKux
BBIPXCHHH JIJIS1 3aITUCH CBOMCTB apu(PMETUIECKUX JIEHCTBU, MPeoOpa3oBaHKe anreOpandecKuX BhIPAKESHUH.

Jenuresn u KpaTHble

JlenuTenb U e€ro CBOMCTBa, OOIIMK AENUTENb NBYX Oojee uyuces, HauOOJbIIMKA OOIIUN AEeTUTeNb, B3aUMHO MPOCTBIE YHCIIA, HAXOXKICHHE
HaubosbIero oodmero genurens. KpatHoe u ero cBoiicTBa, o01iee KpaTHoe AByX H OoJiee 4rcell, HAaUMEHbIlee 0011ee KpaTHOe, CIIOCO0bI HAX 0K ACHUS
HAUMEHBIIIETO 00IEro KPaTHOro.

Apodu
OObIKHOBEHHbIE IPOOH

Hons, yacte, IpoObHOE uucio, ApoOb. [[pobHoe umcino kak pe3ynbTar AeneHus. [IpaBuibHble M HempaBWIIbHBIE APOOH, CMEIIaHHas JpoOb
(CcMeIIaHHOE YHUCIIO).

3anuch HATypaJbHOTO 4HMCla B BHJIE APOOM C 3aJaHHBIM 3HaMeHaTeleM, IpeoOpa3oBaHUE CMELIAHHOHM JpoOM B HENpaBWIBHYIO JpOOb U
Hao000pOT.

[IpuBenenue apodeii k od1eMy 3HaMeHarento. CpaBHEHHE OOBIKHOBEHHBIX JIpo0ei.

CrnosxeHue 1 BBIYMTaHWE OOBIKHOBEHHBIX JIpoOeil. YMHOXKEHNE U JIeJIeHHEe OObIKHOBEHHBIX JIpo0ei.

Apudmerrueckue JeMCTBHS CO CMEIIAaHHBIMU IPOOSIMHU.

Apudmernueckue 1eicTBUS ¢ IPOOHBIMHU YHCIAMH.

Cnocobul payuonanuzayuu bl4UCcIeHUll U UX npUMeHeHue npu 8bINOIHEeHUU 0eucmeul.

JecaTu4aHbIe 1poOH

Ienas u npobHas yactu JecsaTUyHOM ApoOu. IlpeoOpa3oBanue aecATHUHBIX ApoOeil B 0ObIKHOBEHHBIE. CpaBHEHHE NECATUYHBIX ApPOOeil.
CrnoxxeHue W BBIUMTAHUE NIECATUYHBIX OpoOeil. OKpyrieHue AeCATUYHBIX JIpoOel. YMHOXKEHHE U JeNIeHHe JECATUYHBIX Ipobeil. [Ipeobpazosanue
00bIKHOBEHHBIX Opobell 8 Decsimuunble Opoou. Koneunvie u beckoneunvie decamuutvle OpooU.

OTHOmIEHne ABYX YHCe

Macmurab Ha rmane u kapte. [Iponopuuu. ColicTBa NponopIuii, MpUMEHEHHE MPOMOPLUI 1 OTHOLIECHHUH MPU pelIeHUH 3a]1a4.

Cpennee apugmerndeckoe qucea

Cpennee apudmernyeckoe IBYX uHcel. M3o00paxkeHue cpeaHero apupMeTHYecKoro IBYX YHCENT Ha YWCIOBOW mpsiMoi. Pemenue
NPaKTUYECKUX 3a/1a4 C IPUMEHEHUEM cpelHero apudmerndeckoro. Cpednee apugmemuueckoe HeCKOAbKUX YUCE.

IIpoueHTsI



[lonste npoueHra. BerunciaeHue NpOLIEHTOB OT YUCJIA U YKMCJIA 110 U3BECTHOMY NPOLCHTY, BBIpa)KCHHE OTHOLIEHMS B IIpoLEeHTax. Pemienne
HECJIOKHBIX IPAKTUYECKUX 3a1a4 C IPOLICHTAMH.

JAunarpamMmmbl

CronbuaTsie 1 KpyroBble AuarpaMmsl. M3pneuenue nHpopManum u3 auarpamm. Mzobpadsicenue ouazpamm no 4uciogblM OaGHHbLIM.

PanunonajnHLIe YHuCJIA
IMonoxuTEIBLHBIE M OTPULIATEIbHBIE YHCJIA

N300pakeHne 4rcen Ha YUCIOBOW (KOOpAMHATHOW) mpsiMoil. CpaBHeHME uucell. Moayip 4Yuclia, TeOMeTpUdecKas MHTEPIpeTanus MOy
qucia. I[eflCTBI/IFI C IMOJIOKUTCJIIbHBIMHA U OTPHULIATCIbHBIMHA YU CJIAMU. MHO0XeCTBO OCJIbIX YHUCEII.
ITonsiTHe 0 panMoOHAIBLHOM YHCIe. [lepsuunoe npedcmagienue 0 MHOICECMBe PayUOHAIbHbIX Yucen. JIeNCTBUS C pallMOHAIbHBIMU YUCIIAMH.

PenieHne TeKCTOBBIX 3aJda4
EnuHunbl u3MepeHuii: AMUHBL, MJIOMAAH, 00bEMa, MAacChl, BPEMEHH, CKOPOCTHU. 3aBUCUMOCTH MEXAY CAMHHUIIAMH H3MEPEHHUS KaKIOu

BEJINYHMHBL. 3aBUCUMOCTH MCKAY BCINYNHAMU: CKOPOCTh, BPpEMs, paCCTOAHUEC,; IPOU3BOAUTCIBHOCTb, BPEMH, pa60Ta; I€Ha, KOJIN4YeCTBO, CTOUMOCTD.

3agaun Ha Bce apupMeTHUECKHE TeHCTBUS

Pemenue TekcTOBBIX 33734 apu(pMeTHIECKUM criocoOoM. Mcnonp3oBaHue TaOMNHIl, CXeM, YEePTEXKEH, IPYTUX CPEICTB MPEICTABICHHS JaHHBIX
IIPU PEIICHUH 3aJauu.

3aga4u Ha IBHKEHHE, PA00TY H MOKYIIKH

PeleHne HecnoXXKHBIX 33J1a4 HA JBUKEHHUE B MPOTHUBOIIOJIOKHBIX HAMPABICHUSX, B OJJHOM HaIlpaBJIEHUH, JBUKEHUE MO PEKE MO TEYEHUIO U
IpOTHUB TeueHus. PelieHne 3a1a4 Ha COBMECTHYIO paboTy. [Ipumenenue npobeii npu peteHnu 3aaad.

3aaum Ha YaCTH, 10, TPOLEHTHI

Pemenue 3aau Ha HaXOKJEHUE YaCTU YHMCIIa U 4Yucia MO ero yactu. Pemenue 3amad Ha npoueHTsl U gonu. [Ipumenenue nponopuuii npu
peLIeHNH 3a]1a4.

Jloruyeckue 3a1aum

Pemennie HeCIOXKHBIX JIOTUYECKUX 3a/1a4. Peutenue nocuyeckux 3a0a4 ¢ RoOMowwio 2paghos, madauy.

OcHOBHbBIE MeTO/IbI PellIeHUs] TEKCTOBBIX 3a7a4: apu(PpMETHIECKUM, TTIepedOp BapHAHTOB.

Harnsgnas reomerpust

Ourypsl B okpyxaromieM Mupe. Harnsaelie npeacrapieHus o purypax Ha MiaoCKOCTHU: IpsiMasi, OTPE30K, JIyd, YroJ, JIOMaHasi, MHOTOyTOJIbHUK,
OKPYXHOCTb, KpYyT. UeThIpeXyroiabHHUK, MPSIMOYTOJIbHUK, KBaapaT. TpeyroiabHUK, 610bl mpeyeonrbHukos. Ilpasunrvhvie mnocoyeonsruku. 3o0paxeHue
OCHOBHBIX T€OMETPUUECKUX (DUTYp. B3aumnoe pacnonosicerue 08yx npsambvlix, 08YX OKPYICHOCMEU, NPAMOLU U OKpyscHocmu. JImuHa oTpe3Ka, JOMaHOi.
Enunnnel m3mepenust quubl. [loctpoenne orpeska 3amaHHo qiuHbL. Buael yrio. ['pamycHas mepa yria. M3MepeHne W MOCTpOEHUE YIJIOB C
IIOMOIUIBIO TPAHCIOPTHUPA.



[lepumerp wmHoroyronbpHuka. llonatue uomanu GUrypbl; €AMHULBI H3MEpeHus Iiom@aau. Ilnomane mnpsAMOyroibHHKA, KBajparta.
[TpubnmxeHHoe U3MEpeHue miouanu GUryp Ha kiaeryaroit Oymare. Pasnogenuxue guzypul.

Harnsimaeie mpeacTaBieHUss O MPOCTPAHCTBEHHBIX (urypax: KyO, mapaienenures, Npu3Ma, nmupamuaa, map, chepa, KoHyC, TUIHHIP.
N300pakeHre mpoCTpaHCTBEHHBIX QUTYp. [Ipumepwl ceuenuii. Muocoepannuxu. Ilpasunvhsie mHozocpannukuy. [IpuMepsl pa3BepTOK MHOTOTPAaHHUKOB,
HUJIUHAPA U KOHYCa.

[Tonstue o6beMa; eauHUIIBI 00beMa. OObeM MPSIMOYTONIBHOTO NapajuieNenunena, Kyoa.

[Tonsitue o paBenctse ¢uryp. LlenTpansHas, oceBas u 3epraivHas cuMMmeTpun. M300paxkeHne CHMMETPUYHBIX (UTYD.

Pemenne npakTuyeckux 3aaad ¢ IpUMEHEHHUEM MPOCTEHIINX CBOUCTB UTYD.

HcTopust MaTeMaTuKu

Iossnenue yugpp, Oykse, uepoenugos 6 npoyecce cuéma u pacnpedenenus npodykmos na [lpesnem bBnusxcnem Bocmoke. Céazvb ¢
Heonumuueckoii pesontoyuetl.

Pooicoenue wecmudecamepuunoii cucmemol cuucienus. Ilosenenue oecamuunoii 3anucu ducer.

Pooicoenue u pazeumue apugpmemuxu namypanvuwix uucen. HOK, HO/[, npocmuie uucna. Pewwemo Spamocgena.

Tlosgnenue nyns u ompuyamenvhvlx yucen 6 mamemamuxe opesnocmu. Ponv JJuogpanma. [louemy (—1)( —1) =+17?

llpobu 6 Basunone, Eecunme, Pume. Omkpvimue Oecsimuunvix Opobeu. Cmapunuvle cucmemvl mep. [lecamuunvle Opobu u mempuieckas
cucmema mep. JI. Maenuykuii.

Cooeporcanue Kypca mamemamuku ¢ 7—9 knaccax
Auredpa
Yucaa
PanmnonaJjibHbIE YHCIa

MHOXecTBO panuoHaNbHBIX 4Yucen. CpaBHEHHE pallMOHAIBHBIX Yucell. JleWicTBUS C panMoHATBHBIMH 4ucCIaMu. [Ipedcmaesnenue
PAYUOHATLHO2O0 YUCTA OeCAMUYHOU OPOObIO.

HppauunonajibHbie Yucjaa

[TonATHE MppanOHATFHOTO Yucia. Pacrio3HaBaHue MppanroHATBHBIX Yrcel. [IpuMeps! Toka3aTenbCTB B anredpe. MppalroHaibHOCTh Yuciia

\/E . HpI/IMeHeHI/Ie B I'COMETpUH. Cpaeueuue UuppayuUoHalIbHblx Yuceil. Mnuoosicecmeo OeticmeumenbHbix Yucel.

ToxnecTBeHHBbIE NpeoOpa3oBaHuA
YuciioBble 1 0yKBEHHbIE BbIPAKEHUS

Bripaxkenue ¢ nepeMeHHON. 3HaueHHe BbIpakeHus. [[ocTaHOBKA BBIPAKEHUN BMECTO IEPEMEHHBIX.
Ilebie BbIpaKeHUs
CreneHb ¢ HaTypaJbHBIM IIOKa3aTeaeM U e€ cBoiicTBa. [Ipeobpa3zoBaHus BEIpaXKEHUI, COIEPKAIIUX CTETIEHU C HATYPaJIbHBIM ITOKa3aTENIEM.



OpHowieH, MHOrowieH. JIeHCTBUS C OAHOWIEHAMU M MHOTOWIEHaMH (CJIOXKEHHE, BbUMTaHHE, yMHOXeHHe). Dopmysbl COKpalmEHHOIro
YMHOXEHUS: Pa3HOCTh KBAIPATOB, KBAAPAT CYMMBI U Pa3HOCTU. Pa3noskeHrne MHOTOYICHA HA MHOXKHUTEIN: BRIHECCHHE OOIIEro MHOKHUTENS 32 CKOOKH,
2PYNNUPOBKA, NPUMeHeHUue QOPMYIL COKPAWEHHO020 yMHOodcenus. Keaopammuwiti mpéxunen, paznodcenue K6aOpamHo2o mpexyieHa Ha MHOMCUMEIU.

JIpoGHO-panuoOHAJIbHBIE BHIPAKEHHU S

Crenens ¢ mensiM nokazateneM. [IpeoOpa3oBanue APOOHO-ITMHEWHBIX BBIPAKECHUN: CIIOKEHUE, YMHOXKEHUE, JAeTIeHUE. Aneedpauneckas opoos.
Jlonycmumble 3HaueHuss nepemeHHbIX 8 OPOOHO-PAYUOHANbHBIX ebipadicenusx. Coxpawenue ancedpauveckux opobdei. IIpusedenue anrecebpauyeckux
Opobeti k 0bwemy sHamenamento. /lelicmeus ¢ aneeopaudeckumu OpoOIMU: CTLOdCeHUe, 8bIUUMAHUe, YMHOMNCeHUe, OelleHle, 8036e0eHUe 8 CINeneHtb.

IIpeobpazosanue vipasiceruti, cO0EPHCAUUX 3HAK MOOYIIA.

KBaaparnbie kKopHu

Apudmernueckuii KBagpaTHbIN KopeHb. [IpeoOpazoBaHme BBIpaXESHUH, COMCPKAIIUX KBAJAPATHbIE KOPHHU: YMHO)KCHHUE, JICJICHUE, BRIHECCHHE
MHO>KHUTEJSI U3-TI0] 3HAKA KOPHS, BHeCeHUe MHONCUMEsl OO 3HAK KOPHSL.

YpaBHeHNs U HEPaBEeHCTBA
PaBencrBa

YucnoBoe paBeHCTBO. CBONCTBA YMCIOBBIX PaBEHCTB. PaBEHCTBO ¢ mepeMEeHHOM.

YpaBHeHnust

[Tonsitue ypaBHeHUST W KOpHS ypaBHEeHUS. [Ipedcmasnenue o pasrHocunrvhocmu ypaeunenui. Obnacmov onpedeneHus ypasHeHus (0oOaacmo
00Ny CMUMbIX 3HAYEHUL NePeMEHHOLL).

JluHeiiHOe ypaBHEeHHE U €r0 KOPHHU

Pemenne nuHeHbIX ypaBHeHUU. Jlunelinoe ypasHenue ¢ napamempom. Konuuecmeo kophel nuHeliHo2o ypasHenus. Pewenue nunetinwvix
VPasHeHUll ¢ Napamempom.

KBanpaTrHoe ypaBHeHHe U €r0 KOPHH

KBanpatuele ypaBHeHus. HemonHble KBajpaTHbIE ypaBHEHHS. J[MCKpUMHHAHT KBaJApaTHOTO ypaBHeHus. Dopmyna KopHEH KBaJApaTHOTO
ypaBHeHus1. Teopema Buema. Teopema, obpamuas meopeme Buema. Pemenne KBaApaTHBIX YpaBHEHUN: MCIIOIB30BaHUE (POPMYIIBI IJIs1 HAXOXKICHUS
KOpHEeH, epaghuueckuti memoo peuieHus, pasiodxceHue Ha MHoMcumenu, noobop KopHeli ¢ ucnoiv3osanuem meopemvl Buema. Konuuecmeo kopmet
K8AOPAMHO20 YPABHEHUsl 8 3A8UCUMOCIU OM e20 OUCKpumunanma. buxkeadpammuvle ypasnenus. Ypasnenus, ceooumvle K TUHEUHBIM U K8AOPAMHBIM.
Keaopammnuie ypasnuenus c napamempom.

JApo0HO-panMoHaIbHbIC YPABHECHUS

Pemenue npocremmx ApoOHO-TUHEHHBIX ypaBHEHUN. Peuwenue 0pooHo-payuoHanibHuiX YypagHeHuUl.

Memoovl pewienus ypagnenuii. Memoobl pAGHOCUNbHLIX NPe0OPA308ANULL, MEMOO 3aMeHbl NepeMeHHOU, epaghuueckuil memoo. Mcnonvsosanue
c680licm8 YYHKYULL npu peuleHuu ypasHeHuil.



Ipocmeiiuue uppayuonanvuvie ypagnenus suda (| f (x)=a, f(x)=,/g(x)

Vpasnenus euoa X" =a . Ypasuenus 6 yenvix uuciax.

CucremMbl ypaBHeHU

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. JIMHeHOe ypaBHEHUE ¢ IBYMS MEepeMEeHHbIMU. [Ipsamas Kak epaguueckas unmepnpemayusi TUHetHO020
VpasHeHusl ¢ 08yMsl NepeMeHHbIMU.

[TonsiTue cucremsl ypaBHeHUM. PelieHue cuctemMbl ypaBHEHUM.

MeTob1 pelieHus: CUCTEM JTUHEHHBIX YPaBHEHUN C ABYMS IEPEMEHHBIMU: 2paghuuieckuii Memoo, Memoo CLOHCEeHUs:, METO]I TTOJICTAHOBKHU.

Cucmembul TUHEUHLIX YPABHEHULL C NAPAMEMPOM.

HepaBencrBa

UYucnossle HepaBeHCTBA. CBOMCTBA YHUCIOBBIX HepaBeHCTB. [IpoBepka cripaBeAJIMBOCTH HEPABEHCTB MPY 33JaHHBIX 3HAUEHUSAX [IEPEMEHHBIX.

HepaBenctBo ¢ mepemenHoi. CTporue u HeCTporue HepaBeHCTBA. QOnacmbv onpeodenienuss HepaseHCmed (001acmb OONYCMUMBIX 3HAYEHUl
nepemeHHoll).

Pemienue nuHelHbIX HEPABEHCTB.

Ksaopamnoe nepagencmeo u eco pewenus. Peuwienue keaopammuvix HepageHcma: UCHONb308aHUe CBOUCMS U epadhuKa KeaopamuyHou QyHKyuu,
Memoo0 UHmMep8anos. 3anucs peulenus KeaopamHo20 HepaseHCmad.

Pewenue yenvix u 0pobHO-payuonanohblx HepaseHcme Memooom UHMepPEalos.

Cucrembl HepaBeHCTB

Cucrembl HEPaBEHCTB C OJHOM MEpeMEHHOW. PernieHue cucTeM HEPaBEHCTB C OJHOW TMEPEMEHHOW: JTUHEHHBIX, kgadpamuwbix. V300paxeHune
pELIeHUs CUCTEMBI HEPABEHCTB HA YMCIIOBOW MPSIMOM. 3alliCh PELIEHUs] CUCTEMbI HEPaBEHCTB.

DOyHKUMHT

Iousitue pyHKkuMu

JlexkapToBbl KOOPAMHATHI HA IMIOCKOCTH. DOpMHUpPOBAaHUE NPEICTABICHUNH O METANpeAMETHOM MOHSTHUH «KOOPAMHATHI». CrocoObl 3adaHus
GbyHKIMI: aHanmuTUYEeCKUi, rpaduueckuit, Tabauunbiil. ['padux pynkuuu. [Iprumepsl QyHKIMIA, TOTydyaeMbIX B IPOLECCE MCCIEIOBAHUS PA3IUYHBIX
peaNbHBIX TMPOIIECCOB M pelIeHUs 3aaad. 3HaueHue (yHKIMU B Touke. CBoiicTBa (QyHKIHI: 00JacTh OmMpeneeHus, MHOXXECTBO 3HAYCHUH, HYJH,
IPOMEXYTKH 3HAKOIOCTOSIHCTBA, YEMHOCMb/Heuémnocmy, TPOMEKYTKH BO3pacTaHMs W yObIBaHUS, HauOOJbIlee M HaWMEHbIIEe 3HAUCHHS.
Hccnenoanue Gpynkuuu mo e€ rpaduky.

IIpeocmasnenue 06 acumnmomax.

Henpepuvignocmo ¢pynkyuu. Kycouno - 3a0annvie gpynkyuu.

JIuneliHas pyHKIUA



CgoiicTBa u rpaduk JuHeHON QyHKIMU. YTII0BON KOd(duimenT npsmoit. Pacrionoxenue rpaduka IMHEHHONW PYHKIIMN B 3aBUCHMOCTH OT €€
YIIJI0BOr0 KO3 HUIMEHTa U CBOOOJHOTO uieHa. Haxoowcoenue Kodgpuyuenmos nunetiHou GyHKYuu no 3a0aHHbIM YCI0BUAM: NPOXOHCOeHUe NPAMOU
yepes3 08e MOUKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOANCOEHUE NPAMOU Yepe3 OAHHYI0 MOYKY U NAPALIeNbHOU OAHHOU NPAMOU.

KBagparununas pyHkumst

CpoiicTBa u rpaduk KBagpaTHuHOW QyHKIMH (mapadona). [locmpoenue epagurka xkeadpamuunou @yukyuu no moukam. Haxoxnenue Hynei
KBaJIpaTUYHON PYHKLINU, MHOMCECMBA 3HAYEHULL, NPOMENCYMKO8 3HAKONOCMOAHCMEA, NPOMENCYMKOE8 MOHOMOHHOCIU.

OoOpaTHasi IPONOPUNOHAIBHOCTH

k
CaoiicTBa GyHKINH Y = K y = —. I'unepbouna.
X x
I'paguxu @ynxyuir. Ilipeobpasosanue epagura gynxyuu y = f(x) 0na nocmpoenus epaguxos @ynxkyuii suoa y =af (kx+b)+c.

I'pagpuxu Gynxyuil y=a+XLb, y=+x, y=%x, y=|x.
+

ITocsienoBaTeIbHOCTH M IPOIPECCHU

YucnoBas mocienoBaTenbHOCTh. [IpUMepbl 4YHCIOBBIX TMOCIENOBaTENbHOCTEH. beckoHeUHble MOCief0BaTeIbHOCTH. ApH(pMeTHdecKas
nporpeccusi U e€ cBoiicTBa. ['eomerpuueckas nporpeccus. Popmyna obwe2o uneHa u cymmuvl N Nepevix 4ieH08 apuhmemuieckol u 2eomempuieckou
npoepeccui. Cxo0auascs ceomempuyeckas npozpeccus.

Pemienune TeKCTOBBIX 3a4a4
3anaun Ha Bce apupMeTHUECKHE TeHCTBUS

Pemienue TekcTOBBIX 3a7a4 apu(pMeTHUeCKUM criocoboM. Mcnonb3oBaHue TaONHUL, CXeM, YepTexXel, IPYrux CpelCTB MPeICTaBICHHs JaHHbIX
MIPU PEIICHUH 3aIauu.

3agauu Ha IBHKEHHE, PA00TY H MOKYNIKH

AHanu3 BO3MOXHBIX CUTYallMii B3aUMHOTO PACIOJIOXKEHUS OOBEKTOB MPU HMX JIBKEHUHM, COOTHOIICHHS OOBEMOB BBITIONHSAEMBIX pabOT MpHU
COBMECTHOM paboTe.

3agaum HA YACTH, 10JIH, IPOLEHTHI

Pemrenune 3amay Ha HaXOXKACHWE YAaCTH YHCIIA M YMCIA MO €ro YacTH. PemieHne 3amad Ha MPONEHTHI U Joid. [IpuMeHeHrne mponopuuid mpu
pelIeHnHN 3ajad.

Jlornuyeckue 3agaun

Pemienue normueckux 3afau. Peuwenue no2uyeckux 3a0au ¢ nOMowbio epagos, maobauy.

OcHOBHBbIE METO/Ibl pelieHHs] TEeKCTOBBIX 3aAay: apudmMerndeckuil, anredpandeckuii, mepedop BapuaHTOB. [lepsuunvle npedcmasienus o
Opyeux Memooax peueHus 3a0a4 (ceomempuyeckue u epaghuyeckue memoowl).



CTaTuCcTHKA U TeOpHs BePOSATHOCTE
Crarucruka

TabnuuHoe u rpaduyeckoe NpeaCcTaBICHUE JaHHBIX, CTOJIOYAThIe U KPYTOBbIE JUarpamMmbl, rpaduku, IpUMEHEHHEe quarpamMm U rpadukoB ass
OMMCAHUS 3aBHCUMOCTEH pEaJbHBIX BEJIMYUH, W3BJIeUeHHE HHGPOpMaluu H3 Tabnuil, auarpaMM H rpaduxoB. OmnucaTelbHble CTATHCTUYECKHE
MOKa3aTeIM YHUCIOBBIX HAOOpOB: cpeaHee apupMeTHdecKoe, meduana, HauOosplliee M HAaUMEHbIee 3HAadeHHs. Mepbl pacceMBaHUs: pa3Max,
oucnepcus u CmaHoOapmHoe OmKIOHeHUe.

CanyuaitHast ©3MEHUYUBOCTh. MI3MEHUMBOCTD IIpU U3MEPEHUSX. Pewarowue npasuia. 3aKOHOMEPHOCMU 8 USMEHYUBLIX GEIULUHAX.

CayuaiiHble coObITHUS

CrnyuaitHple ONBITHI (IKCIIEPUMEHTBI), JJIEMECHTApHbBIC ClydailHble cOOBITHS (MCXOmabl). BeposTHOCTH 3neMeHTapHBIX CcOOBITHI. COOBITHS B
CIIY9aifHBIX SKCIIEPUMEHTAX M OJarompUSTCTBYIOIINE YJICEMEHTAPHBIE COOBITHS. BeposTHOCTH CITy4ailHBIX COOBITHIA. ONBITHI ¢ PAaBHOBO3MOXHBIMH
3JIeMEHTapHBIMU COOBITUAMU. Kiaccuueckue BEpOSTHOCTHBIE OMBITHI C MCIOJIb30BAaHUEM MOHET, KYOUKOB. [IpedcmasieHue cobvimuii ¢ nomMousio
ouazpamm Diinepa. [Ipomusononosicuvie cobvimus, odveduneHue u nepeceverue coovimuil. Ilpasuno crosicenusn gepoamuocmeti. Cayuatinsiii 6b100p.
Ilpeocmasnenue sxcnepumenma 6 sude oepesa. Hezasucumvie coovimus. YmHoowcenue eeposmuocmetl Hezagucumvlx coovimuti. Ilocredosamenvhoie
He3asucumvle ucnvimanus. llpeacrapneHue 0 He3aBUCUMBIX COOBITHSIX B KHU3HHU.

Dnemenmol KOmMoOUHAmMOpuUKuU

Ilpasuno ymnoowcenus, nepecmanoexu, ¢paxmopuan uucia. Couemanus u uucio cowemanuti. Qopmyna uucia codemanuil. TpeyeonbHux
llackans. Onvimel ¢ 6OMLUWUM YUCTIOM DPABHOBOZMONCHBIX IJIEMEHMAPHBIX cobbimull. Buluucnenue eeposimnocmell 6 OnbIMax ¢ npumeHeHuem
Komounamopuwix gopmyn. Ucnvimanus bepuynnu. Ycnex u neyoaua. Beposmuocmu coovimuii 6 cepuu ucnsimanuil bepnynnu.

Cnyuaiinvle eenuuunsl

3HakomMcmeo co CayYauHLIMU BENUYUHAMU HA NPUMEPAX KOHEYHbIX OUCKDEemHbIX CIyYalHulx eenuduH. Pacnpedenenue eeposmuocmell.
Mamemamuueckoe oorcudanue. Ceoticmea mamemamuieckozo odxcudanus. Ilonamue o 3axkoHe 6onvwux uucen. H3zmepenue eeposmuocmel.
Ilpumenenue 3axona OOILWUX UYUCEN 8 COYUONO2UU, CMPAXOBAHUU, 8 30PABOOXPAHEHUU, ObecneyeHuu Oe30NACHOCMU HACEeNeHUs 6 YPe38blYaliHbIX
CUMYAYUSX.

I'eomerpus

I'eomeTpuueckue purypsl

Durypsl B reoMeTpUU H B OKPY:KaIOIIeM MUpe

I'eomerpuueckas gurypa. DopmupoBaHue IpeICTaBICHUN 0 METAITPEIMETHOM MOHATHU «PUTYpay.

Touka, TuHUA, OTPE30OK, MpsAMasi, Iyd, JOMaHas, INIOCKOCTh, yToJI, ONCCEKTPHCA yriia U €€ CBOMCTBA, BUBI YTIIOB, MHOTOYTOJIbHUKH, KPYT.

OceBas cummeTpusi reomeTpudeckux guryp. LleHTpanbHas ciMMeTpHsl T€OMETPUUECKHUX (QUTyp.

MHOroyroJibHUKHU



MHOroyroiapHuK, €ro 3J€MEHTHI U €ro CBOMCTBA. Pacrno3HaBaHHe HEKOTOPBIX MHOTOYTOJIBHUKOB. Buinykivie u HegblnyKivle MHO20Y20bHUKU.
IIpaBunbHBIE MHOTOYT'OJIBHUKHU.

Tpeyronsauku. BeicoTa, Meanana, OMCCEKTpHCa, CPEAHss IMHUS TPEYTroJIbHUKA. PaBHOOEIpEHHBIN TPEyrojJbHHUK, €r0 CBOMCTBA M MPU3HAKH.
PaBHocTOpOHHMI TpeyronapHUK. [IpsAMOYronbHBIN, OCTPOYTOJIbHBIM, TYIOYIOJBHBIM TPEYrOJbHUKU. BHemHue yrisl TpeyrojbHukKa. HepaBeHcTBO
TPEYrOJIbHUKA.

Yereipéxyronpuuku. Ilapamienorpamm, pomO, HpsMOYrOJbHUK, KBajapar, Tpameuus, paBHoOenpeHHas Tpamnernus. CBoHCTBa M IpPU3HAKU
napauesnorpaMma, pomoa, npsiMoyrojibHHKa, KBajpaTa.

OKpyXHOCTB, KPYT

WX s;ieMeHTBI U CBOMCTBA; LICHTPAJIbHbIE U BIUCaHHbIE yIuibl. KacaTenbHas u cekyujas K OKpYKHOCTH, UX c6oticmeéa. BrincaHHble U OIIMCaHHbIE
OKPY’KHOCTH JJI1 TPEYTOJIbHUKOB, YemblpEXY20aAbHUKOE, NPABUIbHBIX MHO20Y20IbHUKOS.

I'eomeTpuueckue purypsl B npocrpancTse (00bEéMHbBIE Tea)

Mmnozoepannuk u e2o snemenmol. Hazeanus MHO202paHHUKOS ¢ PA3HLIM NOJIOJNCEHUEM U Koauyecmeom cpanei. IlepBuuHbIe NpeacTaBIeHUsS O
nupamu/ie, napaenenumnese, npusmMe, chepe, mape, HUINHIPE, KOHYCE, UX 3JIEMEHTax U MPOCTEUIINX CBOMCTBAX.

OTHOmICHMHA

PagencrBo ¢puryp

CBolicTBa paBHBIX TPEYrOJbHUKOB. [Ipr3HAaKN paBeHCTBA TPEYTrOJIbHUKOB.

IMapanieJbHOCTH NPSAMBIX

[Ipu3Haky U cBOMCTBA MapaylIeNbHbBIX NPSIMBIX. Akcuoma napannenviocmu Eexnuoa. Teopema Daneca.

IlepnenauKyasipHbIC NPSIMBbIE

IIpsamoii yron. Ilepnennukymsip k mnpsMoil. Haxionnas, npoekuus. CepeluHHBIM NEpHNEHAUKYNIAp K oTpesKy. Ceoiicmea u npusHaxu
nepneHoUKyIAPHOCIU.

Ilooobue

IIponopyuonanvuvie ompesxu, nooodue gueyp. Iloooonwvie mpeyeonvruku. Ilpuznaxu noooous.

B3anMHoe pacnosiokeHue PsIMON U OKPY>KHOCTH, 08YX OKPYIHCHOCMELL.

N3mepenuss U BBIYNCICHUS

Beanunnbl

ITonstue Benuuunsl. Jnuna. M3mepenue qnunsl. Equaunsl naMepenus MHbl. Bennunna yria. ['panycHas mepa yria.

ITonsaTue o momany mWIocKol GUrypsl u e€ cBoiicTBax. M3mepenue miomanei. EquHuIbI n3MepeHus TUIOMA/IH.

[Ipencrasnenue 06 06bEMe u ero cpoiicTBax. 3mepenue o0béma. EquauIer nsmeperus 00EMOB.

H3mepenus ¥ BbIYMCICHUSA



WNucTpyMeHTBl A1 U3MEPEHUN U MOCTPOCHH; M3MEepeHUE M BBIUMCICHHE YIJIOB, JJIUH (paccTosHuil), romaaei. TpuroHomerpuueckue
(YHKIUU OCTPOTO yriia B MPsIMOYTOJIBHOM TPEYroJbHHUKE TpucoHomempudeckue yHkyuu mynoeo yeid. BeraucieHue 3JI1€MEeHTOB TPEYroJIbHUKOB C
UCIIOJIb30BaHUEM TPUTOHOMETPUYECKHX COOTHOIICHHH. DOpMyInbl IUIOMAaN TPEYrojdbHUKA, MapajjieiorpaMMa U €ro YacTHBIX BHJIOB, (opmyIbl
JUTMHBI OKPY>KHOCTH U TUIomaau kpyra. CpaBHeHue U Beruucienue miomianeid. Teopema [Mudaropa. Teopema cunycos. Teopema kocunycos.

Paccrosinus

Paccrosinue Mexay Toukamu. PacctosiHue ot Touku 10 npsiMol. Paccmosinue medicoy ghuzypamu.

I'eomeTpuyeckne NOCTPOECHUS
['eomeTpruecKre MOCTPOSHUS IS MILTIOCTPAIIMH CBOWCTB T€OMETPUUYECKHIX (DUTY.

WNHCTpyMEHTBI JUIsl HOCTPOEHUI: IUPKYJIb, JIMHENWKA, YTOIbHUK. [Ipocmetiwiue nocmpoenus: yupkyiem u JUHetuKou: nocmpoenue Ouccekmpucol
yena, nepneHOuKyIApa K npsamou, yend, pagHo20 OaHHOMY,
Ilocmpoenue mpey2onbHUKO8 NO MPEM CIMOPOHAM, 08YM CIMOPOHAM U VLY MeXCOy HUMU, CIOPOHE U 08YM NPULEHCAUUM K Hell YelaM.
enenue ompesxa 6 0aHHOM OMHOULEHUU.

I'eomeTpuyeckue npeodpa3oBaHus
IIpeoGpazoBanus

[Tonstue npeobpaszosanus. [IpencraBienne o MeTarpeIMETHOM MOHATUH «IIpeoOpa3oBanuey». [lodobue.
JABukenus
OceBas 1 IEHTpaJIbHAS CAMMETPUS, HOBOPOM U NAPALleNbHblil nepeHoc. Kombunayuu 0eudicenuti Ha n10CKOCMU U UX CE80UCMEA.

BekTOpHI U KOOPAMHATHI HA MJIOCKOCTH
BekTopsl

[TonaTne BekTOpa, NEHCTBHA HAJ| BEKTOPaMH, WCIOJB30BAHHWE BEKTOPOB B (M3UKE, pa3lodiCeHlUe 8eKMopa HA COCMmAsnsioujue, CKausipHoe
npouseedeHue.

Koopaunarsi

OCHOBHbBIE IOHATHS, KOOPOUHAMbL 8EKMOPA, PACCOAHUE MedHcOy moukamu. Koopounamul cepedunsvt ompeska. Ypasnenus guayp.

IIpumenenue 6ekmopos u KoopouHam OJisk peueHust nPOCMetUUx 2e0Mempudeckux 3a0ay.

HcTopust MaTeMaTUKHU

Bo3nuxnogenue mamemamuku Kax Hayku, smanvt eé pazeumus. OcHOBHble pazoenbl Mamemamuku. Beioaowuecs mamemamuky u ux 6xk1ao 8
pazeumue HayKu.

Beckoneunocmos mnoocecmea npocmoix uucen. Yucna u onunvl ompesxos. Payuonanvuvie uucna. Ilompednocms 6 uppayuoHanbHbiX 4UCIAX.
LlIxona IMugazopa



3apoorcoenue aneedbpvl 6 neopax apupmemuxu. An-Xopesmu. Poosxcoenue 6yxeennou cumeonuxu. I1.@epma, ®@. Buem, P. [lexapm. HUcmopus
80NPOCA O HAXOJNCOEHUU POPMYL KOpHEU aneedpauyeckux ypaewenuul cmenerell, oonvuux yemwvipéx. H. Tapmanes, [oc. Kapoano, HX. Abeny,
D.1anya.

Tlosgnenue memooa KoOOpOUHAM, NO3BONAOUE20 NEPEBOOUMb ceoMempuiecKue 00beKmyl Ha A3bIK aneeobpul. Ilossnenue epagurkoe ghynkyuil. P.
Hexapm, I1. @epma. [Ipumepwvl paznuynvix cucmem KOOPOUHAM.

3aoaua Jleonapoo Iluzanckozo (@Pubonauuu) o xpoauxax, yucia Puoonauyu. 3adaua o waxmamuou docke. CxXo0uMocms 2eomempuieckoul
npozpeccuu.

Hcmoxu meopuu eeposmuocmeti. cmpaxogoe oeno, azapmuule uepwl. I11. @epma, b.Ilackanw, A. Bepuyinu, A.H.Koamoeopos.

Om 3emnedenus k ceomempuu. Ilughazop u eco wxona. @anec, Apxumeo. [lnamon u Apucmomens. Ilocmpoernue npagurbHbIX MHO20Y20IbHUKOS.
Tpuccexyus yena. Keaopamypa kpyea. Yoeoenue xyba. Ucmopus uucna r. 3onomoe ceuenue. «Hauana» Eexnuoa. JI Dunep, H.HU.Jlobauesckuii.
Hcmopusa namoeo nocmynama.

I'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCMU OKPYHCATOUE20 MUPA.

Acmponomus u eeomempus. Ymo u kax ysnanu Aunaxcazop, Spamocen u Apucmapx o pazmepax Jlynul, 3emau u Connya. Paccmosanus om
3emnu 0o Jlynwt u Connya. M3mepenue paccmoanusi om 3emau 0o Mapca.

Ponv poccutickux yuénvix 6 pazeumuu mamemamuxu: J1.Otinep. H.U.Jlobauesckuii, 11.J1. Yeoviues, C. Kosanesckas, A.H.Koamozopos.

Mamemamuxa 6 pazsumuu Poccuu: Ilemp |, wxona mamemamuueckux u Hasueaykux Hayx, pazeumue poccutickoeo groma, A.H.Kpvinos.
Kocmuueckasn npoepamma u M.B.Kenowuu.

6. TemaTnyeckoe NUIAHUPOBAHUE C ONPe/ieJIEHHEM OCHOBHBIX BI/IOB YUeOHOI iesiTeJIbHOCTH (IIPE/ICTABICHO OTACIbHBIME (aiiiamu)

7. Onucanue yueOHO-MeTOANYECKOT0 U MATePUATbLHO-TEXHUYECKOI0 o0ecneyeHust
o0pa3oBaTe/ILHOIO Npouecca no npeamery «MaremaTuka»

Oo0ecneuenue dakTHYecKkas OCHALIEHHOCTH

1.y4ebHO-MeTOANYECKOe Yuyebno-memoouueckuti Komniekc
1. T.B.Jopodees, N.®. llapeirun, C.b. CyBopoBa. MaTtemaTtuka, 5. YueOHUK is
obmreo0pazoBarenbHBIX yupexaenuii — M.:I[Ipocsemienue.




2. T'.B.Jdopodees, N.®. llapeirun, C.b. CyBopoBa. MaTtemaTtuka, 6. Y4eOHUK yis
0011eo0pazoBaTenbHbIX yupexaenuit — M.:IIpocsenienue.

3. T'.B.Jopodees, C.b. CyBopoBa, E.A. bynumoBuu. Anaredpa, 7. Y4eOHUK a5
0011eo0pazoBaTenbHbIX yupexaenuit — M.:IIpocsenienue.

4. T.B.JopodeeB, C.b. CyBopoBa, E.A. byHumoBuu. Anareopa, 8 VYueOHUK s
001eoOpazoBaTeNbHBIX YupexkaeHuii. — M.:IIpocBerienue.

5. T'.B.Jopodees, C.b. CyBopoBa, E.A. bynumoBuu. Anaredpa, 9. YueOHuK aus
o0mreo0pazoBarenbHbIX yupexaenuii — M.:IIpocsemienue.

6. JI.C.Artanacsa, B.®.byry3oB, C.b.Kagomues u np. I'eomerpusi 7-9. YueOnuk s
o01eobpazoBaTenbHbIX yupexaenuit — M.:IIpocsemnienue.

Pabouue mempaou

1. E.A.bynumosuy, JI.B. Ky3uenona, JI.O. PocnoBa. PaGouas terpanp. MaremaTtuka 5

Kiacc. B nqByx wactax. - M.: IIpocselenue.

2. E.A.bynumosuy, JI.B. Ky3neuona, JI.O. PocnoBa. Pabouas terpaap. MaTtemaruka 6
kiace. - M.:IIpocselenue.

3. PaGouas terpans: Anredpa 7knacc. C.C.Munaea, JI.O.Pocnosa. - M.:IIpocBenienue.

4. PaGouas Terpanb: Anredpa 8 kinacc. C.C.Munaesa, JI.O.PocioBa. B nByx wacrsax. - M.:
IIpocsemenue.

5. Pabouas terpans: Anredpa 9 kmacc. C.C.Munaesa, JI.O.PocioBa. B nByx uvacrtax. - M.:
IIpocsemenue.

6. Pabouas terpanp: 'eomerpust 7 kmacc. B.®. Byrysos, 10.A. I'mazkos, U.U. IOguna. -
M.: IIpocseluenue.

7. Pabouas Terpanp: ['eomerpus 8 kmacc. B.®. byry3os, }0.A. I'mazkos, U.U. FOauna. -
M.: IIpocseluenue.

8. Pabouas terpans: ['eomerpus 9 xnacc. B.®d. byrysos, 10.A. I'naskos, M1.U. FOnuna. -
M.: IIpocBenienue.

Konmponvno-uzmepumenvuvie mamepuansi

1. Marematuka: KOHTPOJIbHBIE PaOOTHI [ 5-6 KiaccoB 00I1eo0pa3oBaTeIbHBIX

yupexaeHuii: kaura s yautens /J1. B. Ky3nernona. - M.: [Ipocsemnienue.
2. KontponbHsie pabothl «Anredpa, 7-9 knaccsi». JI.B.Ky3unenona, C.C. Munaesa u 1p. -




M.: IIpocBeluenue.
3. Maremaruka. J{MgakTUdecKue MaTepualibl.5 Kiacc: mocobwe Ui o0IeoOpas3oBar.
opraam3amuii/ JI. B. Kysuenona, C.C. MunaeBa, JI.O. PocnoBa, C.b. CyBopona.-
M.:IIpocsewienue.

4. Marematuka. Jlunaktuueckue MmaTepuaibl.b Kiacc: mocodue ans o0ieoOpa3oBar.
opranmzaruit/I'.B. Hopodees, JI. B. Kysnemoa, C.C. Munaea, C.b. CyBoposa.-
M.:IIpoceenieHue.

5. Munaktuueckue maTepuainl o anredpe s 7 kiacca. JI.IL.EBcradbera, A.I1.Kapm.

M.:IIpocsemenue.

6. lnpakTrueckue Matepuainsl mo anredpe mia § kimacca. JLIT.EBcradwsesa, A.I1.Kapm.
M.:IIpocsewmenue.

7. AunakTrueckue Matepuansl mo anredpe mist 9 xmacca. JL.ILEBcradbesa, A.I1.Kapm.
M.:IIpoceenieHue.

Memoduueckue pexomenoayuu

1. CyBopoga, C. b, MaremaTtuka. 5-6 kiaccel: kaura ais yuurensd. - M.:IIpocsemienue.

2. Kuwra gms yuutens «Anrebpa, 7». I[.B.JlopodeeB, C.b.CyBopoBa, u ap. -
M.:IIpocBenienue.

3. Kawra s yuwtens «Anredpa, 8». [.B.Jlopodees, C.b.CyBopoBa, u ap. -
M.:IIpocsemenue.
4. Kawra pns yumrens «Anrebpa, 9». C.b.CyBopoma, E.A.bynumoBuu u np. -
M.:IIpocBemienue.
5. Kuaura nmns yuurens «U3yuenue reomerpuu B 7-9 kmaccax». JI.C.AtaHacsH u  Op. -
M.:IIpocBenienue.

2. MaTepUAIbHO-TEXHUIECCKOE

Cpeocmea UKT

HoyT0yk, KOIOHKH, TPUHTEP, MYJIbTUMEIUNHBIA IPOEKTOP, MHTEPAKTHBHAS JJOCKa
LHOP/UudopmarimoHHbIe HCTOYHUKA

l.®enepanbHblii  1EHTp  MHPOPMALMOHHO-00pa3oBaTeNbHbIX  pecypcoB  (DLIMOP)
http://fcior.edu.ru

2. Epmnas komiekuuss UUQPOBBIX  00pa3oBaTelbHBIX  pecypcoB  http://school-
collection.edu.ru



http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

3. «Kapman ans yuurenst Matematukm» http://karmanform.ucoz.ru

4. 51 uny Ha ypoK MaTeMaTHKH (MeToau4YecKue pa3padborku): Www.festival.1sepember.ru
5. Ypoku — KOHCHIeKThl WWW.pedsovet.ru
6.matematika-informatika.ru/publ/mate

7.http://videouroki.net/view news.php?newsid=53

8. Ilnanupyemble pe3yJibTaThl H3yUeHHs nMpeaMeTa «MaTeMaTHKa»
Ha CTYIIEHH OCHOBHOI0 001ero o0pa3oBaHMs.

BeinycKkHUK Hay‘IHTCH3:

B 5-6 kiaccax (i MCIOJIb30BAHUSA B MOBCEHEBHOM KM3HU U 00ecleYeHNs] BO3MOKHOCTH YCIIEIIHOI0 MPOJ0JIKeHUsI 00Pa30BaHHUA HA
0a30BOM ypOBHE)

e OmnepupoBatb Ha 6a30BOM ypOBHe4 MIOHATUSMU: MHOXECTBO, 3JIEMEHT MHOKECTBA, IIOJAMHOKECTBO, IIPUHAJIEKHOCTB;

® 33J]1aBaTh MHOXXECTBA NEPEUYUCIIEHUEM UX DJIEMEHTOB;

® HAXOAWTh MepeceueHne, 00beTMHEHHE, TOJIMHOKECTBO B MPOCTEUIITUX CUTYaIIUIX
B noBcenHeBHOM KU3HM U MIPU U3YYEHUH JAPYTUX NPeIMETOB:

pacro3HaBaTh JOTHYECKU HEKOPPEKTHBIE BHICKA3bIBAHUS
Yucaa

e OmnepupoBarh Ha 0a30BOM YpOBHE MOHATHUSIMHU: HATypalIbHOE YHCIIO, I[E0e YUCI0, OOBIKHOBEHHAs JIPOOb, AeCATUYHAs IpOOb, CMEIIaHHOE
YHUCJI0, PAallMOHAIIBHOE YHCIIO;

® CIO0JIb30BATh CBOMCTBA YMCEN U MTPaBUJIa IEUCTBUN C PAllMOHAIBHBIMU YUCJIaMU MIPU BBINIOJHEHUHN BEIYUCIICHUN;

® HCIOJIb30BAaTh MPU3HAKH IETMMOCTH Ha 2, 5, 3, 9, 10 npu BHINOJIHEHUU BBIYUCICHUN U PEIIEHUU HECTOKHBIX 33/1a4;

® BBINOJIHATH OKPYTJICHUE PAIMOHAJIBHBIX YUCEI B COOTBETCTBUU C MPABUIIAMU;

® CpaBHUBATh PallMOHAJIBHBIE YKCTIA.
B noBcenHeBHOI KU3HM U MIPU U3YYEHUH IPYTUX NMPEeIMETOB:

¢ OLCHUBATH PC3YJIbTATHI BBIYHCJICHUN IIpU pCHICHUHN MPAKTUYCCKUX 3a4aY;

® IIpumMeprast mporpamMma 1o Matematike / IIpuMepHas OCHOBHAsI oOpa30BaTelIbHAs IPOrpaMMa OCHOBHOTO 0OIIero obpasoBamms [DiekTpoHHBIT pecype] / PexuM mocryma
cBoOonHbIi. http://fgosreestr.ru

4 . . o
3H€CL " Jajee — pacCrno3HaBaTb KOHKPCTHBIC ITPUMEPDI 06IIII/IX TMOHATHUU IO XapPAKTCPHBIM MPU3HAKaM, BBIIIOJIHATH ACUCTBUA B COOTBETCTBUU C ONPCACIICHUCM U IPOCTCULLIUMU
CBOMCTBAMH HOHHTI/If/i, KOHKPETHU3HUPOBATh IIpUMEPaMU OGHII/IC IIOHATHSA.


http://karmanform.ucoz.ru/
http://www.festival.1sepember.ru/
http://www.pedsovet.ru/
http://videouroki.net/view_news.php?newsid=53
http://fgosreestr.ru/

® BBINOJIHATH CPABHEHUE YUCEN B PEAJIbHBIX CUTYaIUsX;

® COCTaBJISTh YUCIIOBBIC BHIPAXKEHUS IPU PELICHUHU MPAKTUUECKUX 3a]a4 U 3a]1a4 U3 APYruX y4eOHbIX IPEAMETOB
CTaTHCTHKA H TeopHs BEPOSITHOCTEH

IIpencraBnsaTh JaHHbIE B BUJE TAOJIMILL, AUAarpamMM,

YUTaTh HH()OPMAIHIO, TPEICTABICHHYIO B BHJIE TAOJIHUIIBI, AUATPAMMBL,.
TexcroBble 3axaun

e PeraTh HECJIOKHBIE CHOKETHBIE 331a4K Pa3HbIX TUIIOB Ha BCe apu(MeTHUECKUE NeHCTBUS;

® CTPOUTh MOJEJb YCIIOBUS 3a/1a4t (B BUA€ TaOIMIIbI, CXEMbI, PUCYHKA), B KOTOPOIl JaHbI 3HAUEHUS JIBYX U3 TPEX B3aMMOCBSI3aHHBIX BEJIMYUH,
C LIEJIBIO [TOMCKA PELICHUS 33/1a4U;

® OCYUIECTBIATHh CIOCOO MOMCKA PELIEHUs 3aJaud, B KOTOPOM PACCYXJEHUE CTPOUTCS OT YCIOBHUSA K TPeOOBAHUIO UM OT TpeOOBaHUS K
YCIIOBUIO;
COCTaBJIATh IUIaH PELIEHUS 3aauu;
BBIJIEJIATH 3Tallbl PEIICHUS 3aa4H;
UHTEPIIPETUPOBATH BHIYMCIUTENIbHBIE PE3YJIbTATHI B 33/1a4€, UCCIIEI0BATh MOJIYYEHHOE PELICHUE 3a/1a4U;
3HaTh pa3anyuue CKOpOCTeW 00BEKTa B CTOSAUYEH BOJIE, IPOTUB TEUCHUS U 110 TEUEHUIO PEKU;
peliaTh 3a/1a4 Ha HaXO0XK/IEHHWE YaCcTH YKcia U YUClia 10 €ro YacTu;
pemiaTth 3aJaud pa3HbIX TUNOB (Ha paboTy, Ha MOKYNKH, HAa JABWKEHHE), CBSA3BIBAIOIIMX TPHU BEJIWYMHBI, BBIIENATH 3TU BEJIUYHMHBI U
OTHOLICHUS MEXAY HUMY;

® HAXOAWUTh IMPOLEHT OT 4YMCJA, YUCIO MO HPOLEHTY OT HEro, HaXOAUTh IPOLIEHTHOE OTHOLIEHHE IBYX YMCEJ, HAXOJIWUTh IPOLEHTHOE
CHU)KEHHE WJIM MPOLIEHTHOE MOBBIILIEHUE BEIMYMHBL;

® pelIaTh HECIOKHBIE JJOTUYECKHE 3a/1a4ll METOAO0M PACCYKIECHUH.
B noBceHeBHOM KU3HM M TIPM U3YUYEHHH APYTUX NMPeJIMeTOB:

® BBIJIBUTaTh TUIIOTE3BI O BO3MOXHBIX MPE/IEIbHBIX 3HAYECHUSIX NCKOMBIX BEJIMYUH B 3aj]aue (J1e1aTh MPUKUIKY)
Haruasinnas reomerpust
I'eomerpuuyeckue Gpurypsl

e OmnepupoBarh Ha 0a30BOM YpOBHE MOHATUSAMHU: QUTYpa, TOUKA, OTPE3OK, MpsMasi, JIyd, JJOMaHas, yroj, MHOTOYTOJbHUK, TPEYTOJIbHUK U
YEeTBIPEXYTOJIbHUK, MIPSIMOYTOJIBHUK U KBaJIpaT, OKPY>KHOCTh U KPYT, MPSMOYTOJIbHBIN Mapaiienenunen, kyo, map. M3o0paxars nzydaemble GUrypsl
OT PYKHU U C TIOMOIIBIO JIMHEUKHU U LIUPKYJIS.
B noBceqHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPeIAMETOB:

® pemath MPaKTHYECKUE 33/1a4 C MPUMEHECHUEM TIPOCTEHIITUX CBOMCTB (hUTYP.
N3mepeHusi M BbIYUCICHUSA

® BBIIOJIHATH U3MEPEHUE JUIMH, PACCTOSIHUMI, BEJIMYHH YIJIOB, C IIOMOIIBI0O HHCTPYMEHTOB I U3MEPEHUM JUIUH U YIJIOB;



® BBIUUCIIITH IJIOAAN PSIMOYTOJIbHUKOB.
B noBceHeBHOM KU3HM M TIPH M3Y4YE€HHH APYTUX NMPeJIMETOB:

® BBIUUCIIATH PACCTOSHUSA HA MECTHOCTH B CTAHJAPTHBIX CUTYalUsX, IJIOMAAN IPSIMOYTOJIBHUKOB;

® BBINOJHATH IPOCTEHIINE NOCTPOCHUS U U3MEPEHHSI HA MECTHOCTH, HEOOXOIUMBIE B PEAJIbHOM KU3HU
Hcropusi MaTeMaTHKH

® OIKCHIBaTh OTACIIBHBIC BBIAAOIINECS PE3YIbTAThI, IIOJYyYEHHBIE B XOAC PA3BUTH MaTEMATUKU KaK HAYKU;

® 3HATh IPUMEPHI MATEMATUYECKUX OTKPBITUN U UX ABTOPOB, B CBA3U C OTEYECTBEHHOW U BCEMUPHON UCTOPUEH

Boinycknuk nonayuum 603moixcHocms Hayuumoca B 5-6 kinaccax (s odecneyeHnsi BO3MOKHOCTH YCIIEITHOTO NMPOJ0JIKeHUs1 00pa3oBaHUA

Ha 0a30BOM U YIJ1y0JIEHHOM YPOBHSX)
DJIEeMEHTBI TEOPHH MHOKECTB H MATEeMAaTHYECKO JIOTHKH

o Onepuposamv’ NOHAMUAMI MHONCECMBO, XAPAKMEPUCIUKU MHOJICECMEA, JNEMEHM MHONCECMEd, NYCmoe, KOHeuHoe U GecKoHeuHoe
MHOIICECB0, NOOMHOICECMBO, NPUHAONEICHOCHD,

®  onpeodenamsv NPUHAONIEHCHOCMb INIEMEHMA MHONCECMBY, 00bEOUHEHUIO U NePeceyenuio MHOXCECMS,
3a0a8amov MHOICECMEO C NOMOWbIO NEPEUUCTIEHUS DTIEMEHMO08, CLOBECHO20 ONUCAHUS
B noBcerHeBHOM KU3HHM M IPH M3YYCHHH APYTUX NPEIMETOB:

®  PAcCno3HaA8amMb 102U4ECKU HEKOPPEKMHbLE 8blCKA3bIBAHUS,

® CMpOUmMb YEeNnouKU YMO3AKIIOUEeHU HA OCHOBE UCNONb308AHUSL NPABUT TOSUKU
Yucna

e  Onepuposamv NOHAMUAMU: HAMYPATLHOE HYUCLO, MHONCECMBO HAMYPANbHBIX YUCeN, Yenoe YUCLO, MHONCECMB0 UYeblX Yucel,
00bIKHOBeHHAsL O0po0b, OecsimuyHas Opodb, CMEWAHHOe YUCTO, DPAYUOHATbHOE HYUCLIO, MHONCECME0 pPAYUOHALHLIX YUCel, 2eoMempuiecKas
uHmepnpemayus HamypaibHslX, YeavlX, PayUOHATbHLX,

®  NOHUMAMDb U 00BACHAMb CMBICT HOZUYUOHHOU 3ANUCU HAMYPATILHO20 YUCTA,

®  GLINOIHAMb GBIYUCIEHUS, 8 MOM YUCIE C UCNONb308AHUEM NPUEMOE PAYUOHALLHBIX GbIYUCIEHUL, 0O0CHOBbIBAMYb ANOPUMMbL 8bINOTIHEHUS
Oeticmauil,

® ucnonvzosams npuzHaku oenumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmobl u npouzsedenus wucen npu bINOJHEHUU BbIYUCTEHUN U pelleHUU
3a0ay, 060CHOB8bIBAMb NPUSHAKU OETUMOCTIU;

®  GLINONHAMb OKPY2leHUe PAYUOHANbHBIX YUCe ¢ 3a0aHHOU MOYHOCMbIO,

®  ynopsadouusams YUCIA, 3ANUCAHHBLE 8 BUOE OObIKHOBEHHBIX U 0eCAMUYHBIX OpObell;

e naxooume HO/[ u HOK uucen u ucnonb306ams ux npu peuweHuu 3a0au.

®  Onepuposamv NOHAMUEM MOOYIb YUCIA, 260MEMPUYECKAsl UHMEPNPemMayusi MOOYJIsl YUCA.

5 3IL€CL " Jajee — 3HaTb ONMPEACICHUC TOHATHS, YMCTh HOACHATH €T0 CMBICJI, YMCTb UCIIOJIb30BATh IIOHATHUC U €TO CBOIiCTBa IIpyu OpoOBECACHNUN paccymueﬁnﬁ, J10Ka3aTCjIbCTB,
peuIeHuMr 3a4a4.



B noBceiHeBHO KU3HM M NIPM U3YUYEHHH APYTUX NMPeIMeTOB:

®  NPUMEHAMb NPABUILA NPUOIUICEHHBIX BIYUCTEHULL NPU PeUleHUU NPAKMUYeCKUX 3a0ay U peuleHul 3a0ad Opyaux yueOnvlx npeomemos;
®  GLINOIHAMb CPABGHEHUE PEe3VIbMAMO8 8bIYUCIEHUL NPU PEUEHUU NPAKMUYECKUX 3A0ay, 8 MOM YUCLe NPUOTUNCECHHBIX 8bIYUCTEHUT,
®  COCMABIAMb YUCLOBbIE BLIPAINCEHUS U OYEHUBAMDb UX 3HAYEHUS NPU PEUeHUU NPAKMUYECKUX 3a0ay U 3a0ay u3 Opyeux yueOHvlX npeomemos;
CraTucTHKa U TeOpUs BepOSATHOCTEH
Onepuposams noHsmuaMU: cmoouamole u Kpy2oevle Ouacpammol, mabauyvl OAHHLIX, CpeOHee apupmemuyeckoe,
u3eneKkamy, UHGopmayuio, NPeOCmMasieHHyo 8 mabauyax, Ha OUaAspammax;,
cocmaensames mabauysl, CMPOUmMs OUACPAMMbL HA OCHOBE OAHHBIX.
B noBceaHeBHOI1 ;KM3HU M IPU U3YYE€HHH IPYTUX MPEAMETOB:
U361€KAMb, UHMEPNPEMUPOBAMb U NPeodPa308vbleams UHDOPMAYU, NPeOCMAasienHyl0 6 madbauyax u Ha OUazpammax, OMmpadCauyro
CBOLICMBA U XAPAKMEPUCMUKU PeATbHbIX NPOYECCO8 U AGNIEeHULL
TekcToBbIE 321241
Pewamwv npocmoie u croacuvie 3a0ayu pasHvlx MUno8, a MAaKice 3a0a4u NOSbIUEHHOU MPYOHOCMIL,
UCNONb308aMb PA3HbIE KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CLOJICHBIX 3a0ay OJisi NOCIMPOEHUsL NOUCKOBOU CXeMbl U peuleHus 3a0ay;
3Hamb U NPUMEeHAMb 00a cNOcoba NOUCKa peulerus 3a0ay (0m mpedo8anus K YCI08UIO U OM YCI08UA K MPebo8aHUIO);
MOOENUPOBAMb PACCYHCOCHUSL NPU NOUCKE PeUleHUsl 3a0ay ¢ NOMOWbIO 2pagh-cXxembl,
8b10€IAIMb IMANbl peueHus 3a0a4u U coO0epHCanue Kaxcoo2o smand,
UHMEPNPEemMUpO8ams GbLUUCIUMENbHBLE PE3YIbMambl 8 3a0aue, UCCIe008ams NOJYUeHHOe peuleHue 3a0ayul;
®  QHATUBUPOBATNL BCEBO3MONCHBIE CUMYAYUU 83AUMHO20 PACNONONCEHUL 08YX 00BEKMO8 U USMEHEeHUe UX XAPAKMEPUCTNUK NPU COBMECTHOM

0BUdNCEHUU (CKOPOCMb, 8peMsl, pacCmosHue) Npu peuleHuu 3a0ad Ha O0sudiceHue 08YX 00beKmo8 KAk 6 O0OHOM, MAaK U 8 NPOMUBONOJIONHCHBIX
HanpasieHusIx;

®  uccned08amsb 8Ce8O3IMONCHbIE CUMYAYUU NPU PeueHUU 3a0ad Ha 08UdCEeHUe N0 peKe, PACCMAMPUBAmMb pa3Hble CUCEMbl OMCYEmMA;

®  pewiams pasHOOOPa3Hble 3a0ayU «HA YACTIUY,

®  peuwiams U 000CHOBVIBAMb CB0€ peuieHue 3a0ay (8bl0eNsimb MamemMamuideckKylo OCHO8Y) Ha HAXONHCOeHUe Yacmu YUCid U 4ucia no e2o
yacmu Ha 0OCHO8e KOHKPEMHO20 CMbICLA OPOOU;

®  0co3HaBamv U OOBACHAMb UOSHMUYHOCIb 3A0aY PA3HBIX MUNOS, CEA3bIBAIOWUX MPU 8ETUYUNBL (HA pabomy, HA NOKYNKU, HA OBUdCEHUE);
8bl0eNIAMb IMU GETUYUHBL U OMHOUEHUS MeHCOY HUMU, NPUMEHAMb UX NpU peueHuu 3a0ay, KOHCmpYyupogams coOCMEeHHble 3a0ayu YKA3aHHbIX
Munoe.
B noBceqHeBHOI KU3HM U NPU U3YYEHUH IPYTUX NPeIAMETOB:

®  gblOenAMb NPU peuleHuU 3a0ay XapaKmepucmuKu paccmampueaemol 8 3aoave Cumyayuy, OmiudHvle om peaibHulX (me, om KOMOpbIX

abcmpazuposanucy), KOHCmMpyupo8ams HOGble CUMYayuu ¢ Y4emom dMux Xapakmepucmux, 8 YacmHoCmuy, npu peuleHuu 3a0ay Ha KOHYeHmpayuu,
Vuumvleams nIOMHOCMb GeUjeCmed,



® pewamv U KOHCHPYUPOBAMb 3A0aYU HA OCHOBE PACCMOMPEHUs PEealbHbIX CUMyayuil, 6 KOMOpvlX He mpebdyemcs MmouHblll
BLIYUCIUMENLHBIU Pe3yTbman,
®  pewams 3a0a4u HA OBUICEHUE NO PeKe, PACCMAMPUBASL PA3Hble CUCEMbl OMcYyema
Harasinnasi reomerpust
I'eomeTpuueckue purypni
e  Onepuposams noHAmMuAMU Puzypa, MouKka, ompe3oK, NpAMas, ayy, JOMAHAs, V2O, MHO20Y2ONbHUK, MPEYeONbHUK U YemblpEXY20bHUK,
NPAMOY20JIbHUK U K8AOPAM, OKPYICHOCIb U KPY2, NPAMOY20bHbLI napaiieienuneo, Kyo, npusma, wap, Rupamuod, YUiuHop, KOHYc,
®  u38IEKAMb, UHMEPNPEMUPOBAMb U NPE0OPA306b18aMb UHDOPMAYUIO O 2e0MempUYecKUX hueypax, npeoCcmagienHyio Ha 4epmedtcax
®  u300padcame uzyuaemvlie Quaypvl 0m pyKu U ¢ NOMOWbIO JUHENKU, YUPKYIIA, KOMNbIOMEPHBIX UHCIMPYMEHMOB.
B noBcenHeBHOM KU3HM U NMPU U3YYEHUH IPYTUX NPeIMETOB:
®  pewams npaxmuieckue 3a0a4u ¢ nPUMeHeHueM NPOCMeuuux ceolucmes ueyp
HN3mepeHus U BbIYMCICHUS
®  GLINONHAMb USMEPEHUE ONUH, PACCMOSHUL, 8EIUYUH V2Tl08, C NOMOUWbIO UHCMPYMEHMO8 OJisl USMEPEHULl ONUH U Y2l08;
o 6bIYUCTIAMDb I’UZOLL!CZ&M npAMOYycOJIbHUKOS, Kea()pamog, 00béMmbl NpAMOY20/IbHbLX napaﬂﬂeﬂenunedoe, Ky606.
B noBcenHeBHOM KU3HM U NIPH U3YYEHUU APYTUX NMPeIMETOB:
o BbIYUCTIAMb pACCMOAHUA HA MECMHOCMU 8 cmaﬂdapmﬂblx cumyayusix, mou;adu yuacnmkoe npﬂ.MO)/ZO]ZbHOﬁ quprl, 00béMmbl KOMHam,
o 6blNOJIHANMb npocmeﬁmue nocmpoerus Ha MeCMHOCmMU, HeobxoouMble epeajleod IHCU3HU,
o oyeHusambv pasmepsvl pealbHblx 00vexmos OKpyarcaroweco mupa
Hcropust MaTeMaTHKHU

L4 Xapakmepzwoeamb 6K1A0 6bl()al01(/;uxc}i mamemanmukoe 6 paseumue mamemamuku U UHbLX HAY4YHblX obnacmeil



BoinyckHuk Hayuutrcess B 7-9 kiaccax (I MCHOJIb30BAHMS B TNOBCEHEBHOH :KU3HM M o0ecrnedeHHs] BO3MOKHOCTH YCHEHIHOIO
MPOA0JIKeHUs1 00pa3oBaHusi HA 0230BOM YPOBHeE)
JJieMeHThI TEOPUMH MHOKECTB U MATEMATHY€CKOH JIOTHKH

e OmnepupoBarb Ha 0a30BOM ypOBHe6 MOHATUAMH: MHOXECTBO, 3JIEMEHT MHOXKECTBA, TOJAMHOXKECTBO, IIPUHAJICKHOCTB;
®  3a/1aBaTh MHOKECTBA IIEPEYUCIICHUEM UX JIEMEHTOB;
® HAXOIUTH llepeceueHune, 00beIMHEHNE, IOAMHOXKECTBO B IPOCTEHIINX CUTYALUX;
e OIepupoBaTh Ha 6a30BOM YpOBHE NOHATUSAMMU: ONpEAEICHNE, AKCUOMa, TEOPEMa, 10Ka3aTeIbCTBO;
® TIPUBOJUTH NPUMEPHI U KOHTPIPUMEPHI AJIs OATBEPKACHUS CBOUX BbICKa3bIBAHUM
B noBceHeBHOM KU3HM M NIPH M3YYCHHUH APYTUX NPEIMETOB:
WCTOJIB30BATh TpapUUECcKOe MPEICTaBICHINE MHOKECTB JJIsl ONMCAHHS PEAIbHBIX MPOLIECCOB U SBIICHHM, TPH PEILICHUH 3314 JPYTUX YIeOHBIX
IIPEIMETOB
Yuciaa
e  OmnepupoBarb Ha 6a30BOM YpPOBHE MOHSATHSMH: HATYpaIbHOE YHCIIO, IIEJI0€ YMCIIO0, OOBIKHOBEHHAs IPO0b, NECATUUHAS JpOoOb, CMEIIaHHAas
Ipo0b, palMOHAIBHOE YHCII0, apU(PMETHIECKUN KBaPaTHBIH KOPECHb;
®  JCIOJI30BaTh CBOMCTBA YKMCEII U NIpaBUJIa ACWCTBUMN IIPU BBIIIOJHEHUU BHIYUCIICHUN;
VICII0JIb30BaTh IIPU3HAKY JI€JIMMOCTH Ha 2, 5, 3, 9, 10 nipy BBINOIHEHUH BBIYMCIEHUI U PEILIEHUN HECIIOKHBIX 3a/1a4;
BBIIIOJIHATH OKPYTJICHHE PAllMOHAIBHBIX YHCEII B COOTBETCTBUU C IIPABUIIAMU;
OLICHUBATh 3HAYCHHE KBAPATHOTO KOPHS U3 MOJIOKUTEIBHOIO LIEJIOT0 YHCIIA;
pacro3HaBaTh PALMOHAIBHBIE U UPPALMOHAIbHBIC YUCIIA;
®  CpaBHMBATh YHUCIA.
B noBceaHeBHOM KU3HHU U NIPU U3YYEHUH APYIUX NPEIMETOB:

®  OILICHMBATh PE3YJBTATHl BEIYMCICHUN IIPU PELICHUH NTPAKTHYECKUX 3a/1a4;

®  BBINOJHATH CPABHEHUE YUCEN B PEAIIbHBIX CUTYalUAX;

®  COCTaBJIATH YMCIIOBBIE BBIPAKEHUS MPH PEIICHUH MPAKTUYECKHX 3a/1a4 U 33734 U3 IPYTUX YUeOHBIX IPEIMETOB
ToxnecTBeHHBbIE IPE0OPa30BAHUA

e BBINonHATE HECNOXKHBIE MPeoOpa3oBaHusl Ul BBHIYMCICHUS 3HAYEHHUH YMCIOBBIX BBIPAKEHUH, COAEPXKAIMX CTENEHU C HATypalbHbIM
[IOKa3aTeJIeM, CTEIIEHH C LEIbIM OTPULATEIbHBIM I1I0KA3aTENEM;

®  BBINOJHATH HECIIOXKHBIE MPEe00pa30BaHUs LIETbIX BRIPAXKEHUN: pacKpbIBaTh CKOOKH, TPUBOJIUTE MOJOOHBIE ClIaraeMbIe;

®  CIIOJIb30BaTh (DOPMYNIBI COKpPALIEHHOTO YMHOXKEHHUS (KBaJpaT CyMMBbI, KBaJpaT pPa3HOCTH, Pa3HOCTh KBAJApaToB) AJIs YNPOILIEHUS
BBIYMCIICHUM 3HAYECHUH BBIPAXKCHUU;

6 3IL€CL " Jajee — pacCrno3HaBaTb KOHKPCTHBIC ITPUMEPDI 06IIII/IX IOHSITHH I10 XapaKTCPpHbIM MMPU3HAKAM, BBIIIOJTHATH ﬂeﬁCTBHH B COOTBETCTBUU C ONPECACIICHUCM U HpOCTeﬁmHMH
CBOICTBaMU HOHHTHﬁ, KOHKPETHU3HUPOBATh IIpUMEPaMU OGHII/IC IIOHATUA.



®  BBINOJIHATH HECIOXKHBIE TPE0Opa30BaHus APOOHO-INHEHHBIX BEIPAKEHUH U BRIPAXKEHUH ¢ KBaJPaTHHIMU KOPHIMU .
B nosceqHeBHOM KU3HHU U NIPU U3YYEHUH APYIUX NPEeIMETOB:

® [IOHMMAaTb CMBICII 3aIIMCH YUCJIA B CTAHAAPTHOM BU/JIE;
e  omnepupoBaTh Ha 6A30BOM YPOBHE IMOHSATUEM «CTaHAAPTHAS 3aIUCh YHCITa»
YpaBHeHUsI M HEPABEHCTBA
OnepupoBarh Ha 0a30BOM YPOBHE MOHSTHSMHU: PaBEHCTBO, YMCIOBOE PAaBEHCTBO, ypaBHEHUE, KOPEHb ypaBHEHUS, PELICHHE YpaBHEHMS,
YHUCJIOBOE HEPABEHCTBO, HEPABEHCTBO, PELICHUE HEPABEHCTBA,
MIPOBEPATH CIPABEJIMBOCTh YMCIIOBBIX PABEHCTB U HEPABEHCTB;
pelaTh JIMHENHbBIE HEPABEHCTBA U HECJIOKHBIE HEPABEHCTBA, CBOASIIMECS K JIUHEUHBIM;
peuiaTh CUCTEMBbI HECIIOKHBIX JIMHEHHBIX YPAaBHEHUI, HEPABEHCTB;
MIPOBEPSITH, SIBJSETCS JIM IAHHOE YHCIIO PEIICHUEM YpaBHEHUs (HEPaBEHCTBA);
peliaTh KBaJipaTHble ypaBHEHUS M0 GopMylie KOpHEH KBaIpaTHOTO YPAaBHEHUS;
M300pakaTh PEIICHHUSI HEPABCHCTB M X CHCTEM Ha YHCIIOBOH MPSMOH.
B noBceqHeBHOM KU3HU U NIPU U3YyYEHUH APYTUX NPeIMETOB:

®  COCTaBJIATH U PELIATh JIMHEIHbIE YPAaBHEHUS IPU PELIECHUH 33/1a4, BOSHUKAIOUIUX B JPYTUX YUEOHBIX IIpeIMeTax
DOyHKIUH

HaXOJUTh 3HaUeHUEe QYHKIUH 110 33JJaHHOMY 3HAUEHUIO apryMEHTa;

HaXO/UTh 3HaUEHHE apryMEeHTa 0 3aJaHHOMY 3HAYEeHUIO ()YHKIIUU B HECIOXKHBIX CUTYallUsX;

OTIpEAEIIATH MOJI0KEHUE TOUKH 10 €€ KOOpAWHATaM, KOOPIMHATHI TOUKHU IO €€ MOJI0KEHUIO0 Ha KOOPAMHATHOM IJIOCKOCTH;

no rpaduKy HaxXOOUTh O0JAcTb ONpEAETCHUs, MHOXECTBO 3HAUEHUH, HyMu (GYHKLIHMH, MPOMEXKYTKHM 3HAKOMOCTOSHCTBA, MPOMEXYTKU
BO3pacTaHus U yObIBaHMsI, HAUOOJbIIIEE U HAMEHbIIee 3HaUeHUs (PYHKLUU;

CTPOUTH Tpa(UK JTUHEHHON QYHKINHU;

MIPOBEPSTH, SIBISIETCA JIU JaHHBIN rpaduk rpadukoM 3a1aHHON QyHKINK (JIMHEHHOM, KBalpaTUUHOM, 00paTHON MPONOPIHUOHATIBHOCTH);

OIpeNIeNIATh MPUOIMKEHHBIE 3HAUEHUS] KOOPAMHAT TOUKH IepecedeHus rpagukoB (GyHKIMIA;

oIepupoBaTh Ha 0a30BOM YPOBHE MOHITHUSIMHU: N1OCIIEIOBATEIbHOCTD, apu(PMeTUYECKasi IPOrpeccHsi, FeOMETpHUUECKast IPOTrPeCCHUs;

pelaTh 3a/1aud Ha MPOTPECCUHU, B KOTOPBIX OTBET MOKET OBITh MOJIY4YEH HENOCPEACTBEHHBIM MOACYETOM 0e3 mpruMeHeHHs (popMyi.
B noBceHeBHOM KU3HM M TIPH M3Y4YECHHH APYTUX NPEIMETOB:

UCIOJIb30BaTh IpadUKH peanbHbIX MPOLECCOB M 3aBHUCHUMOCTEH MJs onpeaesieHUs UX CBOMCTB (HauOOJIbIIME M HAMMEHbIINE 3HAYEeHMUS,
POMEXXYTKH BO3PACTaHUs U YOBIBAaHHs, 00IaCTH MOJIOKUTEIBHBIX U OTPHULIATEIbHBIX 3HAUEHUH U T.11.);

MCIIOJIb30BaTh CBOMCTBA TMHEHHON (QYHKIIMH U ee TpaduK MPH PEIICHUH 3a1a4 U3 IPYrUX y4eOHbIX MMPEIMETOB
CraTucTHKa U TEOPHs BEPOATHOCTEl MOCTABUTH IOCJIe TEKCTOBBIX 32/1a4, KaK € CO/leP:KaHUMH.

HmeTb nmpeacTaBiIeHue O CTATUCTHUECKUX XapaKTepPUCTUKAX, BEPOITHOCTH CIy4aifHOTO COOBITHSA, KOMOMHATOPHBIX 3a/1a4aXx;

pemaTh NpocTeiine KOMOMHATOPHBIE 3a/1a4l METOAO0M MPSIMOTO ¥ OpraHW30BaHHOIO Iepedopa;



MPEJCTABIATH JaHHBIE B BUJE TAOIUIL, JUArpamMM, rpauKoB;

YUTaTh WH(OPMALINIO, TPEJICTABICHHYIO B BUJIE TaOIHIIbI, TUarpaMMbl, rpaduka;

OIIPEJIeNIATh OCHOBHBIE CTATHCTUYECKUE XapPAKTEPUCTUKN YHUCIOBBIX HA0OOPOB;

OLICHHUBATh BEPOSITHOCTH COOBITHS B MPOCTEHUIINX CIydasiX;

HUMETh IPEJCTABIECHNE O POJIU 3aKOHA OOJIBIIMX YMCENl B MACCOBBIX SBJICHUSX.
B noBceHeBHOM KU3HM M TIPH M3Y4YE€HHH APYTUX NMPeJIMETOB:

OLIEHMBATh KOJIMYECTBO BO3MOXHBIX BAPUAHTOB METO/I0M Iiepedopa;

MMETh MPEJICTABICHUE O PO MPAKTUYECKU JTOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITHIA;

CpaBHMBAaThb OCHOBHbBIE CTAaTHUCTUYECKUE XapPaKTEPUCTUKH, IOJIyUEHHBIE B IPOLIECCE DPELIEHUS NPUKIATHOW 3a/ladyM, W3Y4YEHUsI peajbHOIo
SIBJICHMUS,

OLIEHUBATh BEPOSATHOCTH PEATIbHBIX COOBITUH U SBJICHUN B HECTIOXKHBIX CUTYAIHIX
TexcroBble 3axa4n

e Pemath HeCI0XKHbIE CIOKETHBIE 33JJaul Pa3HbIX TUIIOB HA BCe apU(MeTHUecKue 1eHCTBYS;
® CTPOUTh MOJENb YCIOBUS 3ahaud (B BUAE TaOJMIIbI, CXEMbI, PUCYHKAa WM YpaBHEHMs), B KOTOPOM JaHbl 3HA4YEHUS JABYX U3 TPEX
B3aMMOCBSI3aHHBIX BEJIMYMH, C LEJIbIO IOUCKA PELICHUs 3a1a4H;
®  OCYUIECTBJIATH CHOCOO MOMCKA PELIEHUs 33a/Ja4d, B KOTOPOM PACCyKIEHHE CTPOUTCS OT YCIOBHUS K TPEOOBAaHUIO WM OT TpeOOBaHUS K
YCIIOBUIO;
COCTABJISATH IJIaH pEILeHUs 3a/1auH;
BBIJIETISITh 3TAIlbl PEIICHUs 3aa4H;
MHTEPIPETUPOBATH BHIYUCIUTEIbHBIE PE3YJIbTAThI B 33/1a4€, UCCIIEI0BaTh MOJIYyYEHHOE PEIICHUE 3a/1a4U;
3HaTh pa3janyune CKOpocTel 00beKTa B CTOAYEH BOJIE, IPOTUB TEUCHHS U 110 TEUCHUIO PEKH;
pemaTh 3a/1a4i Ha HaX0X/IEHWE YacTH YMCiIa U YUCIia o €ro 4acTH;
pemaTth 3aJa4d pa3HbIX TUIOB (Ha paboTy, Ha MOKYIKH, Ha JIBUYKEHHUE), CBS3BIBAIOIIMX TPU BEJIMYMHBI, BBIIEIATH 3TH BEIMYUHBI U
OTHOIIEHHS MEX]Ty HUMH;
®  HaxOJUTh NPOILEHT OT YUCIIA, YACIIO IO NMPOLIEHTY OT HETO, HAXOUTh MPOLIEHTHOE CHUKEHUE UITU NPOLICHTHOE MOBBIIIEHNE BEIUYNHBI;
®  pellaTh HECJIOKHbIE JIOTHYECKUE 3a7]a4ul METOJIOM PacCyKICHUH.
B noBceHeBHOM KU3HM M TIPH M3Y4YECHHH APYTUX NPEJIMETOB:

®  BBIABUIaTh TMIOTE3bI O BO3MOXKHBIX MPEIEIbHBIX 3HAUEHUSAX UCKOMBIX B 33[]au€ BEJIUYUH (J1eTaTh MPUKUJIKY)
I'eomerpnueckue Gpurypsl

OnepupoBath Ha 6a30BOM ypOBHE MOHATUSMHU T'€OMETPUUYECKUX (PUTYD;

U3BIIEKaTh HH(OPMAIIMIO O TEOMETPUUECKUX (PUTypax, MPeCTaBICHHYIO Ha YepTekaxX B SBHOM BUJIC;

HNPUMEHSATH Ul PELICHU 3a7au reoMeTpudeckre (pakThl, €CIIM YCIOBHs UX IPUMEHEHMs 3a1aHbl B SIBHOH (QopMme;

peraTh 3a/1a4d Ha HaXO0XKJICHHE T€OMETPHUECKUX BEIMYHMH 110 00pa3iaM WK arOpuTMaM.



B noBceaHeBHOM KU3HM M IPH M3YYEHHHU APYTUX NPeIMETOB:

UCIOJIb30BATh CBOMCTBA I€OMETPHUYECKUX (PUTYp Ul PELICHHs THIIOBBIX 3a/1a4, BO3HHKAIOIIMX B CHUTYalMAX IOBCEIHEBHOW KHM3HHM, 3a7a4
IPAaKTUYECKOTO COACPIKaHUs
OTtHowIeHNsA

OmnepupoBarh Ha 0a30BOM ypOBHE IOHATHSMM: PAaBEHCTBO (hUTYp, pPaBHbIE (DUIYPbI, PABEHCTBO TPEYTOJbHUKOB, MapauICIbHOCTh HPAMBIX,
HEePHEHANKYIAPHOCTD MIPSIMBIX, YIJIbl MEXY IPAMBIMU, IEPIEHIUKYJIISAP, HAKIOHHAS, TIPOCKIIUS.

B noBcegHeBHOI )KM3HM M NIPU U3YYEHHUH APYIUX NPeAMETOB:

HCI0JIb30BaTh OTHOLICHHUS I PEILIEHUS IPOCTEHIINX 3a/1a4, BOSHUKAIOUIUX B PEAIbHOM KU3HU
HN3mepenus u BbIYMCICHUS

BbInonHATE U3MepeHue JUIMH, pacCTOSIHUN, BEJTMUUH YIJIOB, C IIOMOLIbIO UHCTPYMEHTOB Ul U3MEPEHUH JUIMH U YIJIOB;

IPUMEHATH (OPMYIIBI TIEPUMETPA, TUIOMAAN U 00bEMA, TUIOIIAAN TTOBEPXHOCTH OTACIBHBIX MHOTOTPAHHUKOB MPH BBIYHUCICHUSX, KOT/Ia BCE
JTaHHbIE UMEIOTCS B YCIOBUHU;

npuMeHSTh Teopemy [Iudaropa, 6a30Bbie TPUTOHOMETPUIECKAE COOTHOIICHUS ISl BBIYMCIICHUS JUIMH, PACCTOSHUM, IJIOMIAJeH B IPOCTEHIIINX
cilyyasx.

B noBcenHeBHOM KU3HHM U NIPH U3YYCHHH APYTUX NPEIMETOB:

®  BBIYMCIATH PACCTOSIHUS HA MECTHOCTHU B CTAHAAPTHBIX CUTYAIUSX, IUIOLIAId B IPOCTEHIINX ClTydasix, IPUMEHATh (GOPMYJIbl B IPOCTEHIIINX
CUTYalUsX B IOBCETHEBHOM KU3HU
I'eomeTpuyeckne NocTpoeHus

e N300paxkaTh TUNIOBBIE IJIOCKUE PUTYPBI U (GUTYPHI B IPOCTPAHCTBE OT PYKH U C TOMOIIbIO HHCTPYMEHTOB.

B noBceaHeBHO KU3HM ¥ NIPM U3YUYEHHHU APYTUX NPeIMETOB:

®  BBINOJIHATH NPOCTEHIINE TOCTPOEHUS HA MECTHOCTH, HEOOXOAMMBIE B PEeabHOM KU3HU
I'eomeTpuueckmne npeodpazoBaHus

e  Crpouts purypy, CHMMETPHUHYIO JaHHOH (PUType OTHOCUTEIHHO OCH M TOUYKHU.

B noBceaHeBHO KU3HM U NIPM U3YUYEHHHU APYTUX NMPeIMETOB:

®  DPacHo3HaBaTh JABMKEHHE OOBEKTOB B OKPYXKAIOIIEM MHPE;

®  pacrno3HaBaTh CHMMETPHUUYHBIE (UTYPBI B OKPYXKAIOLIEM MUPE
BexkTopbl M KOOPAUHATHI HA MJIOCKOCTH

e OmnepupoBaTh Ha 0a30BOM YPOBHE MOHITHSIMH BEKTOP, CyMMa BEKTOPOB, POU3BEICHIE BEKTOPA Ha YUCIIO, KOOPAWHATHI HA TUIOCKOCTH;

®  omnpeneNsTh NPUOTMKEHHO KOOPAMHATHI TOUKH 110 €€ N300pa’KeHUI0 HAa KOOPAUHATHOM MIOCKOCTH.

B noBcegHeBHOI KM3HM M NIPU U3YYEHHH JPYTHX NPEAMETOB:

®  HCIIOJIB30BATh BEKTOPBI JJIsl PELLIEHUS POCTENIINX 3a4a4 Ha OIPEEIEHUE CKOPOCTH OTHOCUTEIBHOIO JBUKECHHUS
HcTopust MaTeMaTHKHU



L4 OnuceIBaTh OTACJ/IbHBIC BIAAOIIHUECH PE3YJILTAThI, IOJIYUYCHHBIC B XOAC PA3BUTUA MATCMATHKU KaK HAYKH,
L4 3HaTh MPUMEPBI MAaTEMATHICCKHUX OTKpBITI/Iﬁ H UX aBTOPOB, B CBA3U C OTEUYECTBEHHOM U BCCMHpHOﬁ HCTOpHefI;
L4 IIOHUMATh POJIb MaTEMAaTUKH B pa3BUTUU Poccun
MeToabl MATEMATHKH
L4 BBI6I/IpaTB HO,I[XO,Z[HIHI/Iﬁ PIBYIICHHLII;'I MCTO JIA pCIICHUH U3YYCHHBIX TUIIOB MAaTEMAaTUYCCKHUX 3a/1a4;
L4 HpI/IBO,Z[I/ITB IIPUMEPBI MATEMATUYCCKHUX SaKOHOMepHOCTeﬁ B OK];)Y)KaIOHIeﬁ HeﬁCTBHTCHBHOCTH " IMIPOU3BCACHUAX UCKYCCTBA.

BbINYyCKHUK MOJYYUT BO3MOKHOCTh HAYYHTHCS B 7-9 Kjaccax [Jisi o0ecriedeHusi BO3MOKHOCTH YCIEIIHOT0 MPOI0JIKeHUsI 00pa30BaHusi

Ha 0a30BOM M YIJIy0JEHHOM YPOBHSIX
DJieMEeHTbI TEOPHH MHOKECTB H MATEMATHYECKOI JIOTHKH

o Onepuposams' nowsmusmu: onpedeienue, meopemad, AKCUOMA, MHONCECMEO, XAPAKMEPUCIUKY MHONICECMBA, NEMEHM MHONCECMEd,
nycmoe, KOHeuHoe U OeCKOHeUHOe MHONCECMBO, NOOMHONCECMBO, NPUHAONICHCHOCTD, BKIIOUEHUE, PABCHCMEO MHONCECE,

®  U300paAdCamMb MHOJCECMBA U OMHOULEHUE MHOJICECME C NOMOWbIO KPY208 Juiepa,

®  onpedensimb NPUHAONLEHCHOCHIb DEMEHMA MHOICECMBY, 00bEOUHEHUIO U NePeCeyeHUu) MHONCECE,

®  300a6amb MHONCECMBO C NOMOUbIO NEPEUUCTICHUS INEMEHMOB, CLOBECHO20 ONUCAHUSL,

®  Onepupoeamv NOHAMUSAMU. 6bICKA3LIGAHUE, UCMUHHOCHb U JIOJCHOCMb GbICKA3bIGAHUS, OMPUYAHUEe GblCKA3bI6AHUL, onepayuu Hao
BbICKA3BIEAHUAMU. U, UTU, HE, VCILOBHbIE 8bICKA3LIBAHUS (UMNAUKAYUL),

®  CMpoUmb 8bICKA3LIBAHUSL, OMPUYAHUSL BLICKA3bIGAHULL.

B noBceaHeBHOI )KM3HU M IPU U3YYE€HHH IPYTUX MPEAMETOB:

CMpoums YenoyKu YMO3AKIIOYEHUL HA OCHOBE UCNONb3068AHUS NPAGUTL IOSUKU,

UCNOIb308aAMb MHONCECMEA, ONEPAYUL C MHONCECMBAMU, UX 2pAduieckoe npedcmaesierue Ois ONUCAHUSL PeaibHbIX NPOYECCO8 U S6LeHUlL
Yucaa

o Onepuposamv NOHAMUAMU: MHONCECMBO HAMYPATbHLIX UUCEN, MHONICECMBO YENbIX YUCEel, MHONCeCME0 PAYUOHATbHbIX YUcel,
UPPAYUOHATbHOE YUCTO, KBAOPAMHBIU KOPEHb, MHONCECMEO OeUCMEUMENbHbIX YUCel, 2e0MempPUYecKas UHMepnpemayus HamypaibHblX, Yeblx,
PAYUOHATLHBIX, OCUCTNBUMETbHBIX YUCET,

®  NOHUMAMb U OOBACHAMb CMBLCT ROSUYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,
BbINOTIHAMb BLIYUCLEHUS, 8 MOM HYUCTE C UCNOIb30BAHUEM NPUEMOE PAYUOHATLHBIX GbIYUCTICHULL,
BbINONIHAMb OKPY2TIeHUe PAYUOHATbHBIX YUCET C 3A0AHHOU MOYHOCMbIO,
CPABHUBAMb PAYUOHATBHYLE U UPPAYUOHATbHbIE YUCILA,
npeocmasisimes payUOHAIbHOE YUCIO 8 8Ude 0eCAMUYHOU Opoou

’ 3IL€CL " Jajee — 3HaTb ONMPEACICHUC TOHATHS, YMCTh HOACHATH €T0 CMBICJI, YMCTb UCIIOJIb30BATh IIOHATHUC U €TO CBOIiCTBa IIpyu OpoOBECACHNUN paccymueﬁnﬁ, J10Ka3aTCjIbCTB,
peuIeHuMr 3a4a4.



®  YNOpsA0OHUBAMb YUCLA, 3ANUCAHHbIE 8 8UOe OOLIKHOBEHHOU U 0eCAMUYHOU OpodU;

e naxooumov HOJ/[ u HOK uucen u ucnonv3osams ux npu peulenuu 3a0ay.

B noBceaHeBHOIi )KM3HM M PU U3YYeHHH APYTHX NPEAMETOB:

NPUMEHAMb NPABUNA NPUOTIUNCEHHBIX LIYUCTIEHUL NPU peuleHUY NPAKMU4ecKux 3a0ay u peueHuu 3a0ay opyaux y4eoHvlx npeomemos,

8bINOIHAMb CPAGHEHUE PE3VIbINAMO8 8bIYUCIEHUL NPU PeUeHUU NPAKMUYECKUX 3a0al, 8 MOM YUCe NPUOTUICEHHBIX GbIYUCTEHUN,

coCmassims U OYEeHUBAMb YUCI0BbLE BbIPANCEHUS NPU PeUleHUU NPAKMUYECKUX 3a0a4 U 3a0ay U3 opyeux y4yeOHbiX npeomemos;

3anucvLl8ams U OKpY2imsb YUCI08ble 3HAYEHUS PealbHbIX GeIUYUH C UCNONb308AHUEM PA3HBIX CUCEM UBMEPEHUs
ToxnecTBeHHBbIE IPe0OPa30BAHUA

Onepuposams NOHAMUAMU CIMENeHU ¢ HAMYPATbHbIM NOKA3amenem, CmeneHu ¢ YyeiviM OmpuyameibHulM HOKA3amenem;

8LINOJIHAMb  NPEeoOPA306AHUS  YENbIX BbIPANCEHUU: Oelcmeus ¢ OOHOYIEHaMU (CNLoJdCeHUe, GblYUmaHue, YMHOJCEeHUe), Oeucmeus ¢
MHO20UNIeHaMU (C0JiCeHUe, 8blYUMAaHUe, YMHOJICEHUE),

BbINOIHAMb PA3LONCEHUE MHO20UNEHO8 HA MHOMCUMENU OOHUM U3 CNOC00O08: GblHeceHue 3a CKOOKY, ePYNNUPOBKA, UCNONb308aHUE (OPMYIL
COKDAWEHHO20 YMHONCEHUS,

8b10€1AMb K8AOPAM CYyMMblL U PASHOCIU OOHOUYNEHO8;

PACKIaovi8ams HA MHOMCUMENU KBAOPAMHbIUL  MPEXUIEH,

8bINOHAMb NPEoOPA308AHUS BLIPANCEHUU, COOEPHCAUUX CIMENEHU C YETbIMU OMPUYAmMenrbHbIMU NOKA3AMeNaMU, nepexooums om 3anucu 6
8Ude cmeneHu ¢ yeaviM OmpuyameibHulM HoKazamesem K 3anucu 8 uoe opoou,

8LINOJIHAMb NPeoObpPa306aHUs. OPOOHO-PAYUOHAIBHBIX BbIPANCEHUL. COKpaujeHue Opobdell, npusedeHue aneebpaudeckux opoobei K obwemy
3HaMeHamento, ClodCeHue, YMHOJCeHUe, OelleHue ancedpaudeckux Opobel, 6036edeHue ancedopauieckou Opoou 6 HAMYPANLHYIO U YEedyio
ompuyamenbHylo CmeneHb,

8bINOIHAMb NPEOOPA30BAHUSL BBIPANCEHULL, COOEPAHCAUUX KBAOPAMHbLE KOPHU,

8b10€IAMb K8AOPAM CyMMbl UL PA3ZHOCINU O8VYNIEHA 8 BbIPANCEHUSX, COOEPAHCAUUX KBAOPAMHbIE KOPHU,

8bINOIHAMb NPEOOPA30BAHUSL BBIPANCEHULL, COOEPAHCAUUX MOOYTb.

B noBcegHeBHOI :KM3HM M IPU U3YUYEHHUH APYIUX NPeAMETOB:

®  GLINONHAMb NPEeoOPA308aAHUA U OCUCMBUSL C YUCTIAMU, 3ANUCAHHBIMU 8 CIMAHOAPIMHOM 8U0e;

®  BLINOAHAMb NPEOOPA30BANUA ANCEOPAUECKUX BbIPANCEHUL NPU PeueHUU 3a0ay Opyeux y4eOHbIX npeomMenos
YpaBHeHus1 M HEpaBEHCTBA

Onepupoéamv NOHAMUAMU: YPAGHEHUEe, HEPABEHCMB0, KOPEHb YPAGHEHUs, peuleHue HepaeeHcmed, pPAGHOCUNbHblE YPAGHEeHUs, 001acmy
onpeoeneHus ypasHeHus (HepaseHcmea, cucmembsl YpasHe Ul Uiy HepaseHcms),

pewams JuHeliHble YPAGHEeHUSA U YPAGHEHUs, CBOOUMbIE K TUHEUHbIM C NOMOUWbIO MONCOECMBEHHbIX NPeoOpPa308aHUlL;

peuiams KeaopamHvle YpaeHeHUsl U YPAGHEHUS, C80OUMbLE K KBAOPAMHBIM C NOMOUIO MOHCOECMEEHHBIX NPEO0OPA308AHULL,

pewams OpoOHO-TUHelHble YPAGHEHUsL,

peuiams npocmeiiuiue uppayuonanvivle ypasuenus euda | f (x) =a, [ (x)=g(x) ;



pewamp ypasnenus euda X" =a;

pewams YpasHeHuss ChocoO0M pa3N0HCEHUs HA MHONCUMENU U 3AMeHbl NePeMEeHHOU,
UCNONIL308aMb MEMOO UHMEPBANO08 OJisl peUuleHUsl YeablX U OPOOHO-PAYUOHATILHBIX HEPABEHCME,
peuiams TUHelHble YPAGHEHUs U HePABEHCMBA C NaAPaAMempamu,

peulams HecloNHCHble K8aOpAmHble YPAGHEHUS C NAPAMEMPOM,

peulams HeCl0ACHbLE CUCEMbL TUHENIHBIX YPAGHEHUU C NapaMempamu,

peulams HeCl0NHCHbLE YPABHEHUS 8 YEIblX YUCILAX.

B noBceaHeBHO KU3HM U NIPU U3YUYEHHH APYTUX NMPEIMETOB:

COCMaesnams U peulams JuHellHble U K8aOpamubvle YpagHeHUsl, VPAGHEHUS, K HUM CBOOAWUECs, CUCTeMbl TUHEUHbIX YPAGHEe U, HepageHCcme npu
peuileHul 3a0ay opyaux y4eOHvlX npeomemos;

BLINONIHAMb OYEHKY NPABoONn0000Us pe3yibmamos, NOAyHaeMblX Npu peuenuu IUHEUHbIX U K8AOpamHblX YPAGHEeHUU U CUCMeM JUHEeUHbIX
YPAeHeHUll U HepageHCME Npu peuleHuU 3a0a4 Opyeux y4eOHbIX npeomenos;

8bIOUpPaAmMb COOMEEMCMBYIouue YyPasHeHus, HePABeHCMEAd Ul UX CUCeEMbl, 05l COCMABNEHUs. MAMEeMamu4ecKou Mooeiu 3a0aHHOU peanbHoll
cumyayuy uiu nPUKIAOHOU 3a0ayul;

yMemsb UHMePnpemuposams NOJY4YeHHbII NPU peuleHuU YPAaeHeHUs, HepageHCmea il CUCIeMbl pe3yibmam 6 KOHmeKcme 3a0aHHOU peanbHoll
cumyayuy uiu nPUKIAOHoU 3a0ayu
DOyHKIUH

Onepuposéamv nousmuamu: QYHKYUOHANbHAS 3A6UCUMOCMb, QYHKYUS, pagur yHKyuu, cnocobbl 3a0aHus QYHKYuY, apeymenm u 3HayeHue

@yHKYuU, 001ACMb ONPEOeNeHUsT U MHONCECMBO 3HAYEHUU (QYHKYUU, HYAU QYHKYUU, NPOMEICYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCMb (DYHKYUU,
YEMHOCMb/HEUEMHOCMb (DYHKYUU,

. . . . k

cmpoums 2papuxu TUHeUHOU, K8aopamuyHol QyHKyuil, 00pamuoll nPonoOpYUOHATIbHOCMU, GYHKYUU 8uda: Y = a+?b ,y=~/x, y=¥x,
y=|x;

Ha npumepe KeaopamuyHou @yHKyuu, uUcnoiv3osams npeobpasosanus epaguxa @yuxkyuu Y=f(X) ons nocmpoenus epagurxoe Gynxyuil
y=af (kx+b)+c;

COCMABIAMb YPAGHEeHUsl NPAMOU NO 3A0AHHBIM YCIOBUAM. NPOX0O0sauell yepe3 08e MOUKU ¢ 3A0AHHLIMU KOOPOUHAMAMU, NpoXoosawel yepes
OAHHYI0 MOYKY U NAPALIENbHOU OAHHOU NPAMOLL,

ucciedosams QyHKYUro no eé epapuxy;

HAaxo0ums MHOMCECMB0 3HAYEHULL, HYU, NPOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCMU K8AOPAMUYHOU (DYHKYUU,

onepuposamv NOHAMUAMU: NOCIE008AMENbHOCb, APUPMEMUYECKas NPOSPECCUs], 2eOMEeMPUYECKas NPOSPECCUs;

pewams 3a0ayu Ha apu@dMemuyecKyio U 2eoMempuieckyo npocpeccuro.

B noBceaHeBHOIi )KM3HU M PU U3YYE€HHH IPYTHX NMPEAMETOB:

unntrocmpuposams C NOMOWbIO epaqbuka PEANBHYIO 3A6UCUMOCTb UJIU npOoYeCcC NO UX XapaKkmepucmuxkam,



UCNOIbL306AMb CEOUCMEA U 2PAPUK KEAOPAMUYHOU (YHKYUU NPU PEUeHUU 3A0ay U3 Opy2ux y4eOHblx npeomemos
TekcToBbIE 32124

e  Pewamb npocmvle U CLOANCHBIE 3A0aUU PAZHBIX MUNOS, A MAKIHCE 3A0AYU NOBIUEHHOU MPYOHOCMU,

®  UCNONL308AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CLONCHBIX 3a0ay OJisl NOCMPOEHUsSL NOUCKOBOU CXeMbl U peuleHUs 3a0ay;

Pasiuuams Mooeib meKkcma u Mo0eib peueHus 3a0a4l, KOHCmMpyupogams K 0OHOU MOOeIU PeuleHuss HeCl0ACHOU 3a0ayl pasHvle Mooeu
mexcma 3a0a4u;

®  3HAMb U NPUMEHAMb 064 CROCOOA NOUCKA peueHuUs 3a0ay (0m mpebo8aHus K YCI08Uio U OM YCI08Usl K Mpebo8aHuI0),

®  MOOenUpo8amsb paccylcoeHus npu NOUCKe peulenus 3a0ay ¢ NOMOWbI0 2pagh-cxemul,

®  gblOeNAMb IMANbL PeuleHUs 3a0adU U COOePIHCAHUE KA 0020 Imana,

*  yMemb 6bIOUPAMb ONMUMALLHBIL MemoO peuleHusi 3a0a4u U O0CO3HABAMb 6blOOp Memood, PACCMAMPUBAMdb pPAsluiHble Memoobl,
HAxXo0umbv pasHvle peuens 3a0auu, eciu 603MONCHO,

®  AQHAIUZUPOBATL 3aMPYOHEHUs NPU PeueHUy 3a0ay,

®  BLINOIHAMb PA3IULHbIE NPEOOPA30BAHUS NPEONONCEHHOU 3A0aYU, KOHCIMPYUPOBAMb HOBble 3a0ayll U3 OAHHOL, 8 MOM Yucie 0opamuovie;

®  UHMEPNPemUpPO8ams GbIUUCIUMENbHBLE PE3YILIMAMbL 8 3A0aye, UCCIe008aMmb NOYYEeHHOe peuleHue 3a0ayu;

®  QHAIUBUPOBATNL BCEEOIMONCHBIE CUMYAYUU B3AUMHO20 PACNONONCEHUSL 08YX 00BEKMO8 U USMEHEeHUe UX XAPAKMEPUCTUK NPU COBMECMHOM
08UdNCEHUU (CKOPOCMb, 8peMsl, pacCmosiHue) Npu peuleHuu 3a0ad Ha O08udiceHue 08yX 00beKmOo8 KAK 8 O0OHOM, MaK U 6 HPOMUBONOJONCHBIX
HanpasieHusIx;

®  UCCe008amMb BCEBO3MOIICHBIE CUMYAYUU NPU PeUleHUl 3a0ad HaA O8UdNCEeHUe NO peKe, PACCMampueams pasHsle CUCMeMbl OMCYEma,

®  pewiams pasHOOOPAa3Hble 3a0ayU «HA YACTIUY,

®  pewams U 000CHOBLIBAMb C80€ peuleHue 3a0a4 (8bl0eAMb MAMEMAMUYECKYIO OCHOBY) HA HAXOJNCOCHUEe 4acCmu HUCIAd U HYUCIA NO €20
YaACmu Ha OCHOBE KOHKPEMHO20 CMbICIA OPOOU;

®  0CO3HABAMb U OOBACHAMb UOEHMUYHOCMb 304 PA3HBIX MUNOS, CEA3LIBAIOWUX MPU BEIUUUHbL (HA pabOmy, HA NOKYAKU, HA O8UdCEHUE).
8b10EIAMb IMU BENUYUHBL U OMHOULEHUS MENHCOY HUMU, NPUMEHAMb UX NPU peuleHUul 3a0a4, KOHCMPYUpo8ams coOCmMeeHHble 3a0ay YKA3AHHbIX MUN08;

®  gnademsv OCHOBHbIMU MEMOOAMU peuleHUs 3a0ay Ha CMeCU, CNIA8bl, KOHYEHMPayuu,
pewams 3a0ayu Ha NPOYeHmyl, 8 MOM YUCTe, CIONHCHbIE NPOYEHMbL ¢ 0O0CHOBAHUEM, UCNONIb3YA PA3HbIE CNOCOObI;
pewamsp jocudecKkue 3a0ayu pasHblMiu CRocooamu, 8 mom yucie, ¢ 08yMs OI10KamMu u ¢ mpems O10Kamu OAHHbIX ¢ NOMOWbIO MAOIUY,
pewams 3a0ayu no KOMOUHAMOPUKe U Meopul 6epOSMHOCMEl HA OCHO8E UCNONIb30BAHUS U3YUEHHBIX MEMO008 U 0O0CHOBbIBAMNb peuleHue;

peuiams HeCl04CHbLE 3A0ayl N0 MAMeMamu4ecKol Cmamucmuxe;

® o0gnademv OCHOBHLIMU MEMOOAMU peuleHUus CIOHCeMHbIX 3a0ay: apupmemudeckuil, aneedpauyecKuti, nepeoop apuaHmos,
eeomempudeckull, 2paguieckull, NPUMEHAMb UX 8 HOBbIX NO CPABHEHUIO C U3YYEHHbIMU CUMYAYUSIX.

B noBceaHeBHO KU3HM M NIPH U3YUYEHHHU APYTUX NMPeIMETOB:



8bl0€NIAMb NPU peuleHulu 3a0ay XapakmepucmuKku paccmampueaemol 6 3aoave cumyayuu, OMmiudHbvle Om pedanbHblx (me, Om KOMOPbLX
abcmpazuposaniucy), KOHCMpYuposams Hoeble CUMyayuu ¢ y4émom 3mux Xapakmepucmuk, 8 YaCmHOCMU, Npu peuleHuu 3a0ay Ha KOHYeHmpayuu,
yuumleéams NiIOMHOCMb 8eUiecmed,

pewams U KOHCmpYyupo8ams 3a0ayu HaA OCHO8e PACCMOMPEHUS PeasibHbIX CUMYayull, 8 KOMopblx He mpebyemcst MOUHbIU GblYUUCIUMENbHDLL
pesyrbmam,

pewams 3a0ayu Ha 08UdICeHUe No peKe, paAcCMampueas pasHvle CUCIeMbl Omcyemda
CrarucTuka u TeOpusi BEepOSITHOCTE

Onepuposams noHAMUAMU: CMONIOYamble U Kpy2osble Ouazpammsl, madbiuysl OAHHLIX, CpeoHee apugmemuieckoe, Meouana, Hauborvuiee u
HauMmeHbvulee 3HaueHUus 8bl00OPKU, PaAZmMax 8blOOPKU, OUCNEPCUs U CMAHOAPMHOe OMKIIOHeHUe, CIYYAlHAs USMEHYUBOCMb,

u3zgnekams uHgopmayuro, npeoCcmasieHHy0 8 mabIuyax, Ha OUazpamMmax, epapukax;

cocmaenames madauysl, CMpOUmMsb OUASPAMMbL U 2PAPUKU HA OCHOBE OAHHBIX;

ONepupoBamb NOHAMUAMU. (PAKMOPUAT YUCIA, NEPECMAHOBKU U covemaHust, mpeyeoavHux Ilackans;

NPUMEHSMb NPAGUILO NPOU3BEOEHUs NPU PEUeHUU KOMOUHAMOPHBIX 3a0a4;

ONepupoBamv NOHAMUSIMU: CIAYYAUHBLL ONbIM, CAYYAUHBLIL 8bLOOD, UCNBIMAHUE, deMeHmapHoe CIyuainoe codvimue (UCxX00), KIAcCuueckKoe
onpeodenenue 6epoSAMHOCMU CIYYAUHO20 COObIMUS, Onepayull Hao CIy4auHbIMU COOLIMUAMU,

npeoCcmasisimes UHGOPMayuio ¢ NOMOWbI0 Kpyeoes Jiliepa;

pewams 3a0ayu Ha 8bIYUCTEHUE 8EPOSIMHOCTIU C NOOCYEMOM KOIUYeCmEa 8apUanmos ¢ NOMOWbI0 KOMOUHAMOPUKU.

B noBceaHeBHOM KU3HM ¥ TIPU U3YYEHUH APYTUX MPEIMETOB:

U36IEKAMb, UHMEPNPEMUPOSAmMsb U  NPeodpazoeviéams  UHGOPMAyuioo, NpeOCMAGIeHHYI0 6 Mmabauyax, Ha OUaSpammax, 2epapurax,
OMPaNCArOWYI0 CEOUCMBA U XAPAKMEPUCMUKU PEAbHbIX NPOYECCO8 U ABTeHUL,

onpeoensams CIMamucmu4yecKue Xapakmepucmuku 6bl00poK no maoauyam, OUazspammam, epapukam, 6blNOIHIAMb CPAGHEHUE 8 3A6UCUMOCTIU
om yenu peuieHus 3a0adu;

OYEHUBAMb BEPOSIMHOCTIb PEAIbHIX COOLIMULL U SIGTICHULL.
I'eomerpuuyeckue Gpurypsl
Onepupoeamv NOHAMUAMU 2eOMEMPUYECKUX ueyp;
U361€KAMb, UHMEPNPEMUPOBAMb U NPEOOPAZ08bIBANb UHPDOPMAYUIO O 2EOMEMPUYECKUX PUSYPAX, NPEOCMABIEHHYIO HA YePMENHCax,
NPUMEHAMb 2eomempuieckue hakmol 05 peuleHus 3a0ay, 8 mom Yucie, RPeonoaazaruyux HeCKOJIbKO Wa208 PeueHuUs,;
Gopmynupoeams 6 npocmeuuux CIyyasx coUCmed u npusHaKu ueyp;
00KA3bI8AMb 2e0MeMPUiecKue YmeepiHcoeHus
e1adems CMAaHOAPMHOU Kiaccugurayuetl niocKux gueyp (mpey2oivHUKo8 u Yemvlpéxy2oibHUKOS).
B noBceaHeBHOIi )KM3HU M IPU U3YYE€HHH IPYTHX NMPEAMETOB:

®  UCNOIL308AMb CEOUCMEBA 2e0OMEeMPULECKUX uyp 0/ peueHus 3a0a4 NPAKmu4ecKo20 Xapakmepa u 3a0ad U3 CMeNCHbIX OUCYUNTIUH
OTHo1IeHuS



o  Onepuposamb NOHAMUAMU: pABEHCME0  Queyp, pasHvle Quaypvl, pPaABeHCME0  MPEYeONbHUKOS, NAPALIENbHOCHb — NPAMDBIX,
NePNeHOUKVISPHOCIL NPSMBIX, Yelbl MeHCOY NPAMbIMU, NEePNeHOUKVIAD, HAKIOHHAS, NpoeKyus, nodobue Gueyp, noooduvie gueypuvl, nodobHvie
mpey20bHUKU,

®  npumensmo meopemy Paneca u meopemy 0 nPONOPYUOHATLHBIX OMPE3KAX NPU PEUEHUU 3A0aY,

®  Xapakmepuz08amv 63AUMHOE PACNONONACEHUE NPSAMOU U OKPYICHOCHIU, 08YX OKPYIHCHOCELL.

B noBceaHeBHOIi )KM3HU M IPU U3YYE€HHH IPYTHX NMPEAMETOB:

®  UCNONL308aMb OMHOWEHU OJisl peuleHUsl 3a0a4, 803HUKAIOWUX 8 PEedlbHOU HCUSHU
N3mepennsi u BbIYHCIEHHS

Onepuposams npedcmasienusimu 0 OnuHe, niowaou, 0ovéme kaxk seruuunamu. Ipumenamo meopemy Iughazopa, hopmyner niowaou, 0ovéma
npU peueHuu MHO2OWA208bIX 3A0ay, 8 KOMOPbIX He 6Ce OaHHble NPeOCMAsIeHbl 6HO, d MpPeOylom GblMUCICHUL, ONepuposams 6oaee WUPOKUM
KOAUYeCmeom (hopmyn ONUHbl, NA0UaoU, 00vbEMA, LIYUCIAMb XAPAKMEPUCMUKY KOMOUHAYUL (ueyp (OKPYHCHOCMEN U MHO20Y20JIbHUKOB) 8blUUCIANb
PACCMOosiHUsL MeHCOY Pueypamu, RPUMEHSIMb MPUOHOMempuieckue Gopmyvl Os GbIYUCIEHUL 8 O0ee CLONCHBIX CLYHASX, NPOBOOUMb GbIYUCTEHUSL HA
OCHOB8€ PABHOBEUKOCIU U PABHOCOCMABLEHHOCHU,

npPOBOOUMb NPOCTbLE BLINUCLEHUSL HA 0OBEMHBIX MeNax;

Gopmyauposams 3a0auu Ha 8bIYUCTEHUE OJIUH, NIOWAOel U 00BEMO8 U Pelamb UX.

B noBceaHeBHOM KU3HM ¥ TIPU U3YYEHUH APYTUX MPEIMETOB:

npPOBOOUMb BLINUCTIEHUS HA MECIHOCMU,

NpUMEHSIMb YOPMYIbL NPU BLIYUCTEHUSX 8 CMENCHBIX YUeOHbIX NPeOMemax, 6 OKpyjicaruell 0eticmeumenbHoCmu
I'eomeTpryeckue nocTpoeHus

o I300pasicamsb ceomempuieckue hucypsbi no meKCmo8oMy U CUMBOIbHOMY ONUCAHUIO,

®  CB0D0OHO ONEPUPOBAMb YEPMENHCHBIMU UHCINPYMEHMAMU 8 HECILONCHBIX CVUASX,

®  GLINOAHAMbL NOCMPOEHUS MPEY2OIbHUKOS, NPUMEHAMb OmOoelbHble MemoObl NOCMPOSHUNl YUPKYIeM U JUHEUKOU U Npogooums
npocmeuuue Uccie008anUs YUcia peleHull;

®  u300padcames Munosvle NI0CKue ueypsl U 00veMHbIE Mmeld ¢ NOMOWbIO NPOCMENUUUX KOMNbIOMEPHBIX UHCMPYMEHMO8.

B noBceHeBHO KU3HM U NIPU U3YYEHHHU JAPYTUX MPEIMETOB:

®  BLINOAHAMB NPOCMeENUUe NOCMPOEHUSI HA MECIHOCTU, HEOOX0OUMbLE 8 PEAbHOU IHCUSHUL,

®  oyeHUBAMb PA3MeEPbLL PEANbHbIX 00BEKMO08 OKPYIHCAIOUe20 Mupa
IIpeoOpa3oBanus

e  Onepuposams noHamuem 0BUNCEHUS U NPeoOPA306anUs N000OUS, 81a0emb NPUEMAMU NOCMPOEHUS PUSYD € UCHONb30BAHUEM OBUINCEHULL U
npeobpazosanuti no0ooUs, NPUMEeHAMb NOYYEeHHble 3HAHUA U ONbIM NOCMPOEHUU 8 CMENCHbIX NPeOMemax U 6 PeaibHbIX CUMYAYUSX OKPYIHCAIOU e2o
mupa

® cmpoums Gueypy, N0OOOHYIO OAHHOU, NOIBL30BAMBCS CBOUCMBAMU NOO0OUSL 0151 000CHOBAHUS CBOUCME hucyp;

®  NpUMEHAMb CEOUCMBA O8UICEHUL OJIs1 NPOBEOEHUsI NPOCMeEUUX 000CHOBANULL CBOUICME huzyp.



B noBceaHeBHOI KU3HM U NIPU U3YYEHHHU APYTUX NMPeIMETOB:

®  NPUMEHAMb CEOUCBA OBUICEHUL U NPUMEHAMb NO00OUe OJis NOCMPOEHULL U GbIYUCTEHULL
BekTopbl M KOOPAUHATHI HA TJIOCKOCTH

e Onepuposams NOHAMUAMU 6EKMOP, CYMMA, PA3HOCMb 8EKMOPOS, NPOU3BEOeHUe 6eKMOPA HA YUCILO, Y20l MeNCOY 8eKMOpamu, CKaIspHOe
npoussedeHue 6eKmMopos, KOOPOUHAMbl HaA NIOCKOCMU, KOOPOUHAMbL 6eKMOPA;

®  GLINOAHAMb O€lCMBUs HAO BeKMOpamu (ClOJCeHUe, GblYUmMAaHUe, YMHOJCEHUe HA HYUCILO), BbIYUCTAMb CKANAPHOe NpousgedeHue,
onpeoenams 8 NPOCMENUUX CLYYAAX Y20l MeNCOY 8EKMOPAMU, BbINOIHAMb PA3N0NCEHUE 6eKMOPA HA COCMABNAIOWUE, NPUMEHIMb NOYYeHHble 3HAHUS
8 ¢husuke, noib308aMbCsi POPMYNOU BLIYUCTCHUSL PACCIOAHUSL MENCOY MOUKAMU NO U3BECTHBIM KOOPOUHAMAM, UCNOIb308AMb YPABHEHUS (hueyp O
peuieHus 3a0ay;

®  NPUMEHAMb 6EKMOPbLL U KOOPOUHAMDbL OJIsl PEUUEHUSI 2EOMEMPUYECKUX 3A0aY HA BbIYUCTIEHUE OUH, Yl08.

B noBceHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  UCNOIBL308AMb NOHAMUSL 8EKMOPO8 U KOOPOUHAM O] peuleHus 3a0a4 no Qusuke, 2eocpaghuu u Opyeum y4eoHvlM npeomemam
HcTopusi MaTeMaTHKHU

o Xapakmepuzo6amv 6K1A0 8bLOAIOWUXCS MAMEMAMUKOS 8 PA3GUMUE MAMEMAMUKY U UHbIX HAYYHBIX 001acmetl;

®  NOHUMAMb PONb Mamemamuku 6 passumuu Poccuu
MeToabl MATEMATHKH

o lcnonwv3ys usyyeHHvle Memoobl, NPo8oOUNMb 0OKA3AMENbCMEO, BbINOIHAMb ONPOBEPIHCEHUE;

e  Buibupamb uzyueHnvie Memoovl U UX KOMOUHAYUU O] peueHus MamemMamudyeckux 3a0auy,

®  UCNONL308AMb Mamemamuyeckue 3HAHUA OJid ONUCAHUA 3AKOHOMEPHOCMeEU 6 OKpyJcarouell OeticmeumenbHoCmu U Nnpou38e0eHusx
uckyccmea,

®  npUMeHIMb npocmeliue NPOSPAMMHbLE CPEOCMBA U NEKMPOHHO-KOMMYHUKAYUOHHBLE CUCTIEMbl NPU PEUEHUU MAMEMAMUYECKUX 3a0al.



MaremaTuka
TeMarnueckoe IIIaHUPOBAHUE

Ne Tema KoanuecTBo | Ileau v 3apa4u BOCIUTAHUA
4acoB
1.I'paxxpanckoro BocnuTanus -(hOpMUPOBaHKHE aKTUBHOMN I'PaXkIaHCKOM MO3UIINH,
S kiace I'PaKJAHCKON OTBETCTBEHHOCTH, OCHOBAHHOW HA TPaJAMIIMOHHBIX KYJIbTYPHBIX,
JyXOBHBIX M HPABCTBEHHBIX IIECHHOCTSIX POCCUHCKOTO O0IIECTBa;
1 JInHrm 10 2.I1aTproTHYECKOr0 BOCIUTAHUS ~-LIEHHOCTHOI'O OTHOILIEHUS K OTEYECTBEHHOMY
2 HatypasibHble 4ucia 11 KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY HACIIEIUIO, TOHUMAHHsI 3HAYEHHSI
3 gggﬁgﬁﬁﬂ C  HATYpalbHBIMH | 25 MaTeMaTHICCKO HAyKH B KH3HH COBPEMCHHOTO O0LICCTBa, CHOCOOHOCTH BIAJICTS
a VICHOE30BanIG cRoRcTs | 12 JIOCTOBEPHOM PUIH(bopMauI/IeI/I 0 MEPENOBBIX JOCTUKEHUAX U OTKPBITUAX MUPOBOM If
JeHCTBHUIL [IPU BHIYUCIICHUSX OTEYECTBEHHON MaTEMaTUKH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTpOHCTBE
5 MHOTroyroibHIUKH 7 MHpa 1 001IecTBa
6 JIeMMOCTb YHCelT 11 3.JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHHUS -TIPEJCTABIICHUS O COLIMAIbHBIX HOPMaXx U
7 TpeyronbHuKH 8 MPaBUJIaX MEXKJIMYHOCTHBIX OTHOLLIEHUH B KOJUIEKTHBE, TOTOBHOCTH K pa3HOOOpa3HOi
YETHIPEXYTOJIbHUKHU COBMECTHOMH J1€ATEIbHOCTH ITPH BBIIIOJHEHUH YUYE€OHBIX, TI03HABATENIbHBIX 3a]a4,
8 OOBIKHOBEHHBIE IPOOH 20 BBITIOJTHEHUU IKCIIEPUMEHTOB, CO3JJaHUH YUEOHBIX IPOEKTOB, ~-CTPEMIIEHUS K
9 HeiicTBus ¢ apobsimu 34 B3aMMOIIOHUMAHHUIO U B3aUMOTIOMOIIIX B TIPOIIECCE ITOM yUeOHOM IeITeIbHOCTH;
10 MHororpaHHUKH 9 TOTOBHOCTH OIIEHUBAThH CBOE MOBEIECHUE U MOCTYNKHA CBOMX TOBAPHUILIEH C MO3UIIUH
11 Tabmuip! ¥ AUArpaMMBI 8 HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIEACTBUM OCTYIIKOB;
IloBTOpenue 15 4.®du3n4ecKoro BOCUTaH!sA, GOPMHUPOBAHUS KYJIBTYPHI 3/I0POBbS U SMOLIMOHAIBHOTO
HToro 170 6yaromnoy4us -0CO3HaHMsI IEHHOCTH KU3HH, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY
3JI0POBBIO, YCTAHOBKHU Ha 3JJOPOBBIM 00pa3 »KHU3HHU, OCO3HAHUS TOCJICACTBUN U HETIPUATHS
6 kaacc BPEIHBIX ITPUBBIUEK, HEOOXOAMMOCTH COOIIOICHNUS TPaBMII 0€30IaCHOCTH B OBITY U
peanbHON KU3HY;
1 Yro MBI 3HAEM O IPOOAX 25 6.Tpyn0BOro BoCUTaHUS ~-KOMMYHUKATUBHONM KOMIIETEHTHOCTH B OOLLIECTBEHHO MOJIE3HOM,
5 TIpAMBIC HA IIOCKOCTH K B 6 y4eOHO-UCCIIe]0BATENbCKOM, TBOpHeCIfOﬁ U ApYTUX BUJAX JE€ATEIbHOCTH; MHTEpEca K
NPaKTU4YECKOMY M3Y4EHUIO Ipodeccuil 1 Tpyaa pa3IuyHOro poja, B TOM YUCIIE HA OCHOBE
[TPOCTPAHCTBC NPUMEHEHUS PEIMETHBIX 3HAHUH, OCO3HAHHOT'O BEIOOpA MHAMBUYaTbHONU TPAEKTOPUU
3 I[GSHTHI{HHG Apobn 9 HPOIOJIKEHUST 00pa30BaHUs C YUETOM JINYHOCTHBIX HHTEPECOB U CITIOCOOHOCTH K MPEIMETY,
4 JlelCTBHS C eCATHIHBIMU 31 0OIIEeCTBEHHBIX HHTEPECOB M MOTPeOHOCTEH; 7. DKONOrHYecKOTo BOCIIUTAHHS -
ApoOAMH SKOJIOTMYECKH 1I€7IECO00PAa3HOr0 OTHOIIEHUS K IPUPOJIE Kak UCTOUYHKMKY JXKu3Hu Ha 3emie,
5 OKpyKHOCTb 7




6 OTHOIIICHUS U TTPOLIEHTHI 15 OCHOBE €€ CyIeCTBOBaHMs, IOHUMAaHUs IEHHOCTH 3J0POBOT0 M 0€301acHOro o0pasa KU3HH,

7 Cummerpust 7 OTBETCTBEHHOT'O OTHOILIEHHSI K COOCTBEHHOMY (DPU3MUYECKOMY U IICUXUYECKOMY 3/10pPOBBIO,

8 Bripaxenus, QOpMyIIbL, 15 OCO3HAHUS [IEHHOCTH COOIOJCHUS TIPABMII 0€30MIaCHOTO TIOBEACHUS TIPU padboTe ¢

BEIIECTBAMH, a TAKXKE B CUTYaLIUsX, YIPOXKAIOIINUX 3I0POBBIO U )KU3HU JIIOJICH; -

ypaBHEHHUS. ;

9 Ilembie qncia 14 CHOCOOHOCTH MTPUMEHSITh 3HaHMS, TOMYMaeMble IPU U3YICHUH IPEIMETA, Ul PEMICHHT

10 MHoKecTBa 8 3aj1a4, CBA3aHHBIX C OKPY’KaloIIel MPUPOTHON CPeIoil, HOBBIIICHHUS YPOBHS YKOJIOTHYECKON
KOMGHHATOPHKA. KYJIBTYPBI, OCO3HAHUS ITI00ATBHOTO XapaKTepa SKOJIOTHUECKUX MpoOIeM U IyTel ux

11 PalOHANbHbIE THOIA 15 peleHHs MOCPEACTBOM METOI0B MPEIMETA; SKOJIOTUIECKOTO MBIIUICHUS, YMEHUS

12 M 3 PYKOBOJCTBOBAThCSI UM B ITO3HABATEIBHOM, KOMMYHUKATUBHON M COLIMAIBHON MpaKkTUKe 8.

HOT bHUKU U . .

Oroyron LlenHOCTE! HAYYHOTO TO3HAHUS -MUPOBO33PEHUYECKUX MPECTABICHUN COOTBETCTBYIOIINX
MHOTOTpaHHHKH COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M COCTABIJISIFONINX OCHOBY JUIsSi HOHUMAHHUS
TlosTopenue 10 CYLIHOCTH HAy49HOM KapTHHBI MUPA; MIPEACTABIECHHI 00 OCHOBHBIX 3aKOHOMEPHOCTSX
Hroro 170

pa3BUTUS IPUPOJBI, B3AUMOCBSA3SX YEJI0BEKa C IPUPOIHON CPENOH, O POJIA IIPEIMETA B
MO3HAHHUH ATHX 3aKOHOMEPHOCTEH; -TI03HABATEILHBIX MOTHBOB, HAIIPABJICHHBIX Ha
MOJTy4YeHNE HOBBIX 3HAHUH 110 TPEMETY, HEOOXOIUMBIX JJIs1 OOBSICHEHUS HAOII0JaeMBbIX
NPOIIECCOB U SIBICHUIL; -TI03HABATEILHON 1 MH(POPMALMOHHON KYJIbTYPBI, B TOM YHCIIE
HAaBBIKOB CAMOCTOSTENbHOIN pabOThI ¢ y4EOHBIMHU TEKCTAMH, CIIPABOYHOM JINTEPATYPOH,
JOCTYITHBIMU TEXHUYECKHMU CPEICTBAMH MHPOPMAITMOHHBIX TEXHOJIOTHIA; HHTEpeca K
00y4YEeHHIO U TO3HAHHUIO, JIFO003HATEIBHOCTH, TOTOBHOCTH M CIOCOOHOCTH K
€caM000pa30BaHUIO, UCCIIEI0BATENbCKON AESITEIbHOCTH, K OCO3HAHHOMY BBIOOpY
HANpPaBJICHHOCTH M YPOBHs 00yUeHUs B TaJbHEHIIIEM.

AJITEBPA
IHosicHuTebLHAA 3aMIHCKA

OcHoBHas 1eJIb O6y‘~IGHI/IH anre6pe B IIKOJIbHOM O6p3.30BaHI/II/I 3aKJII0YacTCA B OBJIAACHUHN YUAIIUMHUCA CUCTEMOU aJ'IFe6paI/ILI€CKI/IX 3HAHUH U yMeHI/Iﬁ

HCO6XOI[I/IMBIX B HOBCCHHCBHOﬁ JKU3HHU, IJI1 U3YUCHUS CMCXKHBIX JUCHUIIIMH U IPOAOJIKCHHAA 06pa3OBaHI/I$[.
Pa3zBuTHe 1Ornueckoro MeIIICHUS ydamuxcs 1npu 06y‘-IeHI/II/I aﬂre6pe CHOCO6CTByeT YCBOCHUIO MPEAMETOB 'YMAHHUTAPHOI'O LIUKJIA.
HpaKTI/I‘—ICCKI/IC YMCHUA 1 HABBIKH aJIT e6pa1/1quKor 0 XapakKTepa HCO6XOI[I/IMBI JIIA prI[OBOfI u HpO(peCCHOHaHBHOﬁ IOATOTOBKH IIKOJIBHUKOB.

3amavyamu u3ydeHus Kypca anreOpsl 7-9 kiacca sBISIOTCS:
- (opmupoBaHHUe NpeaCTaBIeHU 00 HIESX U METOJaX MaTeMaTHKHU; O MaTeMAaTUKE KaK YHUBEPCAJIbLHOM SI3bIKE HAYKH, CPEJICTBE MOJCIMPOBAHUS SBICHHIMA
U TPOIIECCOB;



- OBJIQJICHWE YCTHBIM U NHCHMEHHBIM MAaTEeMaTHYECKUM S3BIKOM, MAaTEMAaTHYECKHUMHU 3HAHUSAMH U YMEHHSMH, HEOOXOJUMBIMHU U M3YYCHHUS IIKOJIBHBIX
€CTeCTBEHHOHAYUYHBIX TUCLHUIUINH, JUI IPOIOJKEHUST 00pa30BaHMs M OCBOCHUS N30paHHOH CIIEUaIbHOCTH Ha COBPEMEHHOM YPOBHE;

- pa3BUTHE aJITOPUTMUYECKON KYJIBTYphl, MPOCTPAHCTBEHHOTO BOOOpaKEHHS, PAa3BUTHEMATEMaTHYECKOTO MBIIUICHHS W WHTYHIHH, TBOPYECKHX
CHOCOOHOCTEH Ha YpPOBHE, HEOOXOIMMOM ISl POJOKEHHS 00pa30BaHuUs U [T CAMOCTOSTENILHON IEATENIbHOCTH B 00JIaCTH MaTeMaTHKH U €€ TPUII0KEHHUH
B Oymymiei mpodeccnoHaIbHOM IS TeILHOCTH;

- BOCIHTaHHE CPEJICTBAMHM MATEMAaTHUKU KyJIbTYPbl JIMYHOCTU: 3HAKOMCTBO C HCTOpUEH pa3BUTHUS MaTEMaTHKH, SBOJIOIMEH MaTeMaTHYECKUX HJCH,
NOHUMAaHKE 3HAYMMOCTH MaTeMaTUKH JUIs 001ecTBEHHOTO nporpecca. @opmel paboThl: (poHTATbHAS, HHAUBHyaIbHAs, KOJUIEKTUBHAS, TApHAas, TPYIIOBast
pabora.

MeTtoapl paboThI: pacckas, oObsICHEHHE, JeKIus, Oecena, MPUMEHEHNE HATrTISIHBIX 1ocoomii, muddepeHIMpoBaHHbIE 3aJaHusl, CaMOCTOsITeNbHAsT paboTa,
B3aMOIIPOBEPKa, CAMOIPOBEPKA, TUIAKTHIECKas HTPa, PeIIeHHE POOIEeMHO-TIOMCKOBBIX 331a4.

N3ydenune anreOpbl MO JaHHOW IMporpaMMme CrocoOCTBYeT (DOPMHPOBAHUIO Y YYalMXCS JUYHOCTHBIX, METAlpPEeIMETHBIX U IMPEIMETHBIX PEe3yJIbTaTOB
00y4yeHHUs, COOTBETCTBYIOIINX TPeOOBaHUAM (hesiepallbHOIO TOCYIapCTBEHHOIO 00pa30BaTeIbHOTO CTaHJapTa OCHOBHOI'O 00IIero 00pa3oBaHMUs.
JINYHOCTHBIE Pe3yJIbTaThl: - BOCIIUTaHHE POCCUICKON TPaXKTaHCKOM UIEHTUIHOCTH:

naTpuoTH3Ma, yBaxkeHus1 K OTeuecTBy, OCO3HAHMS BKJIA/1a OTEUECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOM HAYKH;

- OTBETCTBEHHOE OTHOIICHHE K YYEHHIO, TOTOBHOCTb M CIOCOOHOCTh OOYYaIOIIMXCS K CAMOPA3BUTHIO M CaMOOOPa30BaHHMIO Ha OCHOBE MOTHBAIIMH K
00y4YEeHHUIO U MO3HAHHUIO;

- OCO3HAHHBIM BBIOOpP W TOCTPOCHHUE JaNbHEHIIEH WHAMBUIYAIbHOW TpPAaeKTOPUM o00pa3oBaHus Ha 0a3e OPHEHTHPOBKHM B MHUpE Mpodeccuid u
npoQeCCHOHANBHBIX MPEANOYTEHHIA ¢ YI4ETOM YCTOHYMBBIX IMO3HABATEIBHBIX HHTEPECOB, a TAK)KE Ha OCHOBE (DOPMUPOBAHUS YBAXKUTEIHHOTO OTHOILECHHS K
TPYAY, Pa3BUTHE OMBITA YYACTHsI B COLMAIBLHO 3HAYUMOM TPY/IE;

- YMEHHE KOHTPOJIMPOBAThH MPOLECC M PE3yJabTaT yueOHOW M MaTeMaTHYECKOW JIESATENbHOCTH; - KPUTUYHOCTH MBIIUICHHS, HHUIMATHBA, HAXOIYHBOCTH,
AKTHBHOCTb IIPY PEIICHUU MAaTEMaTHYECKUX 3a/1a4.

MeTanpeaMeTHbIe pe3yabTaThl:

-YMEHHE CaMOCTOSATENILHO ONPENENIATh 1IeJIM CBOEro 00y4eHus, CTaBUTh U (pOpMyIupoBaTh i ceOs HOBBIE 3a/1a4M B yuebe, pa3BUBATh MOTUBBI M MHTEPECHI
CBOECH MTO3HABATENHEHOMN JIESITEIEHOCTH;

-yMEHHE COOTHOCHTBH CBOM JICHCTBUSI C IUTAHUPYEMBIMH Pe3yJIbTaTaMH, OCYIIECTBISTh KOHTPOJIb COCH AEATEIHLHOCTH B TPOIEcCe JOCTHKEHHS Pe3yibTara,
OIIPEAETATh CIIOCOOBI NEWCTBHN B paMKax MPEUIOKEHHBIX YCIOBHH M TpeOOBaHWMH, KOPPEKTHPOBATh CBOM JEHCTBHSA B COOTBETCTBHUU C M3MEHSIOLICHCS
CUTYyaluew;

-yMEHHE OIPEAEIATh MOHATHA, CO31aBaTh 0000IICHNS, YyCTAHABINBATh AHATIOTHH, KJIAaCCU(UIINPOBATH;

-yMEHHE YCTaHaBIUBATh IPUYMHHO-CIIEICTBEHHbIE CBSI3H, CTPOUTH JIOTHYECKHUE PACCyXKICHUS U J€1aTh BHIBOABI,

-pa3BUTHE KOMIIETEHTHOCTH B 00JIaCTH MCIIOIb30BaHUS HHPOPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOT Ui,

-[IepBOHAYANIbHBIC MPEACTABICHHUS 00 UIEsIX U METOAAaX MAaTEMaTHKU KaK 00 YHUBEPCAJILHOM SI3bIKE HayKH U TEXHUKH, O CPEICTBE MOAETUPOBAHUS SIBICHUM
U IIPOIIECCOB;

-yMEHHE BHJIETh MaTeMaTHUECKYIO 33/jady B KOHTEKCTE MPOOIEMHON CUTYalluH B JPYTUX AUCHUILINHAX, B OKPY’KAIOIIeH KU3HU;

-yMEHHE HaXOJIUTh HH(OPMAIHIO , HEOOXOAUMYIO JUIS PEIICHHUS MaTeMAaTHIEeCKUX MPOOJIeM, U MPEJICTABIATh €€ B MOHATHOW (hopMe, MPUHUMATH PEIICHHUE B
YCIIOBUSIX HEMOJHOW MM N30BITOYHOMN, TOYHOM HITH BEPOSTHOCTHOW WH(POPMAITNH;



-yMEeHHE MOHUMATh U UCTIOJIh30BaTh MaTEMaTHUECKUE CPEICTBA HATIISIIHOCTHU ISl WITFOCTPALMU, MHTEPIPETAIMH, apTyMEHTAIIH;
-YMEHHE BBIIBUraTh TUIIOTE3bI MPU PELICHUH 3a]1a4d, TOHUMAaTh HEOOXOJUMOCTh UX MPOBEPKH; -MOHUMAHUE CYITHOCTH AJITOPUTMHUYECKUX MPEANUCAHUN U
yYMEHUE JIeHICTBOBATh B COOTBETCTBHH C MPEIOKEHHBIM aJITOPUTMOM.

PeryasituBHble: YMEHHE CaMOCTOSITEIbHO IUIAHHUPOBATH IyTH JOCTIDKEHHS IIeJieil, B TOM 4YHCJE ajJbTepHATUBHBIC, OCO3HAHHO BBHIOMpaTh Hamboiee
s dexTrBHBIE CTIOCOOBI pEeIIeHUsT Y4COHBIX U TIO3HABATEIbHBIX 3a/1a4.

OOydJaromuiicss CMOXET: - ONpPENeNsITh HEOOXOAMMbIEC NEHCTBUS B COOTBETCTBHMU C y4eOHON M TIO3HABATEIHHOW 3ajjadueld M COCTaBIISATh AITOPHTM HX
BBITIOJTHCHHS;

- 000CHOBBIBATH M OCYILECTBIIATH BbIOOP Hambosee 3pPeKTUBHBIX CIIOCOOOB pelieHHs y4eOHbIX U MMO3HABATENbHBIX 3a/a4; - ONPEAesATh/HaX0AUTh, B TOM
YHCIie U3 MPEeVI0KEHHBIX BAPUAHTOB, YCIIOBUS JIJIsl BBIIIOJIHEHUST y4eOHOM 1 MO3HABATENbHOM 3a/1a4u;

- BBICTPaMBaTh KU3HEHHBIC TUIAHBI HA KPATKOCPOUYHOE Oyayiee (3asBisTh LI€JeBbIe OPUEHTHUPHI, CTABUTH aJIEKBATHBIE UM 33/1a4Hl W MpeaJiarath JeiCTBUS,
yKa3bIBasi 1 000CHOBBIBASI JIOTHUECKYIO TIOCTIEI0BATEILHOCTD 11aroB);

- BBIOMpATh U3 MPEAJIOKEHHBIX BapUAHTOB M CAMOCTOATEIHHO MCKATh CPENCTBA/PECYpChl ISl PEIICHUs 3aJauu/JOCTHKEHHS IIeNU; - COCTABIAThH IUIaH
pemieHuss mpoOsieMbl (BBITIOJHEHUS] TPOEKTa, MPOBEACHUS HCCIIECNOBAHMS); - ONPECNSITh MOTCHIMAIbHBIC 3aTPyJHEHHs TpPU pPEIIeHUH y4eOHOU u
MO3HABATEJILHOW 33/1a4M U HAXOJHUTh CPEACTBA IJISl UX YCTPAHEHMUS,

- ONHCHIBATH CBOW OIBIT, OGOPMIISA €ro Ui NepeAayd JPYTruM JIOASM B BUAE TEXHOJOTHHM PEUICHHs MPAKTUYECKUX 3aad OIpEeesIeHHOTO Kiacca,; -
TUIAHUPOBATH M KOPPEKTHUPOBATH CBOIO MHIUBUIYATBHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

YMeHHne COOTHOCUTh CBOM JICHCTBUS C IUTAHUPYEMBIMH Pe3yJbTaTaMu, OCYLIECTBISTh KOHTPOJIb CBOEH JEATEIbHOCTH B MPOLIECCE TOCTUIKEHUS Pe3yIbTara,
OTIPENIeNIATh CIIOCOObI JEHCTBUI B paMKax IMPEUIOKEHHBIX YCIOBUH W TpeOOBaHMI, KOPPEKTUPOBATH CBOW JICHCTBUS B COOTBETCTBUHU C M3MEHSIOLICHCS
CHTYyalueil.

OO0ydJaromuiicss CMOXKET: - OTMPEACIIATH COBMECTHO C TIEIarOTOM M CBEPCTHUKAMH KPUTEPUH TUIAHUPYEMBIX PE3YJIbTaTOB U KPUTEPUH OLIEHKH CBOEH ydeOHOH
NESITEIIbHOCTH;

- CHCTEMaTU3WPOBATH (B TOM YHMCII€ BEIOMPATh MPUOPUTETHBIC) KPUTEPUH TUIAHUPYEMBIX PE3YJIbTaTOB U OIIEHKH CBOEH JEATEIHHOCTH;

- OoTOMpaTh MHCTPYMEHTHI JJIsl OIICHUBAHMS CBOCH JIEATEIBHOCTH, OCYIIECTBIIATH CAMOKOHTPOJIb CBOEH JAEATEILHOCTH B paMKax MPEIOKESHHBIX YCIOBHHA H
TpeGoBaHuii;

- OIIEHUBATh CBOIO JIESATEIILHOCTD, APTyMEHTUPYS PUYNHBI JTOCTIKEHUS WIA OTCYTCTBHS IDIAHUPYEMOTO Pe3yibTaTa;

- HaXOJUTh JIOCTaTOYHbIE CPEACTBA ISl BBIIIOIHEHHS yUEOHBIX JEHCTBUI B U3MEHSIOIIEHCA CUTYallMH U/UITU MIPU OTCYTCTBUU TUNIAHUPYEMOTO PE3ybTata;

- paboras o cBoeMy IJIaHy, BHOCUTh KOPPEKTUBBI B TEKYILIYIO I€ATEIbHOCTh HA OCHOBE aHAJIN3a U3MEHEHUI CUTYyallH JUIsl IOJIyUYEeHHsl 3aIUIaHUPOBAHHBIX
XapaKTePUCTHUK MPOAYKTa/pe3yabTara

IMo3naBaTeabHBbIe: YMEHUE OINpeAeNsTh MOHATHUS, CO3/1aBaTh OOOOIEHMs, YCTaHABIMBAaTh AHAJIOIMH, KIACCU(PUIMPOBATh, CAMOCTOSTENBHO BBIOMpPATH
OCHOBaHUS U KPUTEPUM Ui Kiaccu(UKalMM, YCTaHABIMBATHh MPUYMHHO-CJIEICTBEHHBIC CBSI3U, CTPOMTH JIOTMUECKOE PACCYKIEHUE, YMO3aKIIIOUeHHUE
(MHIYKTUBHOE, 1€JyKTUBHOE, 110 aHAJIOTUH) U JeNaTh BhIBOAbL. OOydatomuics CMOXKET: - HOJ0UpaTh CJI0BA, COMOAYMHEHHbBIE KIIOYEBOMY CJIOBY,
OTIpEICIISIONINE €TO MPU3HAKU M CBOMCTBA;

- BBICTPaAMBATh JIOTHYECKYIO LIEMIOYKY, COCTOSIIYIO U3 KJIFOYEBOTO CJIOBA M COTIOTYMHEHHBIX €My CIIOB;

- BBLICJATH OOLIHIA MPU3HAK JABYX MJIM HECKOJBKHX MPEIMETOB WU SBJICHUN U OOBICHATH UX CXOJCTBO; - OOBEIUHATH MPEIMETHI U SBJICHUS B TPYIIIBI 1O
OTIpeIeIEHHBIM MPU3HAKaM



, - 00BEIMHATH NPEMETHI U SBJICHUS B TPYIIIBI 10 ONIPEEICHHBIM ITPU3HAKAaM, CPAaBHUBATH, KJIACCU(DUIIUPOBATH U 00001aTh (haKTh! U SABICHHUS;

- BBIJEIATH SBJICHUE U3 OOILEro psja APYruX sSBICHUIH;

- OIPEEIATh 00CTOATENbCTBA, KOTOPbIE MPEAIECTBOBAIN BOSHUKHOBEHHIO CBSI3H MEKAY SBJIECHHSAMH, U3 3THX OOCTOSTENbCTB BBIACIATH ONpEAEIAIOIINE,
CIOCOOHBIE OBITH IPUUNHON JAHHOTO SIBJICHUS, BBISBIIATH IPUYUHBI U CIIEACTBUS SBICHUN;

- CTPOUTbH PACCYXKIECHUE OT OOLIUX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSAM U OT YaCTHBIX SIBJICHUI K OOIUM 3aKOHOMEPHOCTSM;

- CTpPOUTb PACCY)KIECHUE Ha OCHOBE CPAaBHEHUs IIPEIMETOB M SBJIEHHMH, BbIAENAA NPH TOM OOIIME MPU3HAKH, - U3JIaraTh MOJYYEHHYIO MH(OpMAIHIO,
UHTEPIIPETUPYS €€ B KOHTEKCTE PEIacMOH 3a1a4H;

- CaMOCTOATEJIHO yKa3bIBaTh HAa MH(OPMAINIO, HYKAAIOLIYIOCS B IPOBEPKE, MpeJlaraTh U MPUMEHSITh CIOCO0 MPOBEPKH JI0CTOBEPHOCTH HHPOPMALIUH;
YMeHue cozaBarh, IPUMEHATh U IPe0OPa30BbIBATE 3HAKU U CUMBOJIBI, MOJIENI U CXEMBI JJIS peIlIeHHs] yUeOHBIX U [T03HABATEIIbHBIX 3a]1a4.

OOyuaromuiicst CMOXeT: - 0003Ha4aTh CUMBOJIOM U 3HAKOM IPEAMET W/WJIH SIBJICHUE;

- ONpPEAEATh JIOTHYECKHE CBSI3U MEXy IIPeIMEeTaMH U/WIIH SIBIEHUSMH, 0003Ha4YaTh JAHHBIE JIOTHYECKUE CBSA3H C IIOMOLIbIO 3HAKOB B CXEME;

Pa3BuTHE MOTHBAIMM K OBJIAICHUIO KYJIbTYpO aKTUBHOI'O MCIIOJIb30BAHUS CIIOBAPEH U IPYTUX MOUCKOBBIX CUCTEM.

OOyuaromuiicss CMOXKET: - OIPEeATh He0O0X0AUMBbIE KITIOUEBbIE TIOMCKOBBIE CII0BA U 3aIIPOCHI;

- OCYHLIECTBJIATH B3aUMOJEICTBUE C IIEKTPOHHBIMH IOUCKOBBIMU CUCTEMAaMHU, CIIOBAPsIMU;

- (opmMHpOBaTH MHOXKECTBEHHYIO BEIOOPKY M3 MOMCKOBBIX HCTOUHHUKOB JUI 00bEKTHUBU3AIMH Pe3yIbTaTOB IOUCKA;

- COOTHOCHUTb ITOJyYEHHBIE PE3YJIbTAThI IOMCKA CO CBOEH JEATEIIbHOCTBIO.

KomMmyHuKaTHBHBIe: YMEHHE OCO3HAHHO HUCIIOJIb30BaTh PEUEBBIE CPEJICTBA B COOTBETCTBHU C 3aJauyell KOMMYHHUKAIMM JAJS BBIPAXXEHUS CBOUX 4YYyBCTB,
MBICJIEH M NOTPEOHOCTEN /ISl IUIAHUPOBAHUS M PETYIISILIUU CBOEH NESITENbHOCTH; BIIaJCHUE YCTHOM U MUCbMEHHOW PEdbl0, MOHOJOIMYECKONW KOHTEKCTHOM
peublo.

OOyuaromuiicsi CMOXKET: - OIPEENATh 3a/1a4y KOMMYHHUKAIMK U B COOTBETCTBUU C HEM 0TOMpaTh peueBble CPE/ICTRA;

0TOMpAaTh U UCIIOIH30BATh PEUYEBHIE CPECTBA B IPOLIECCE KOMMYHHUKAIMU C IPYTUMH JIFOAbMU (JUAJIOT B Mape, B MaJIol TpynIe u T.1.);

- TPeJCTaBIATh B YCTHOW MJIM MMHCbMEHHOM (hopMe pa3BepHYTHIN IJIaH COOCTBEHHOM NesITeIbHOCTH;

co0JIr01aTh HOPMBI ITyOJTMYHOM pedn, perjaMeHT B MOHOJIOTE U JMCKYCCHU B COOTBETCTBUM C KOMMYHHKATUBHOM 3a1aueii;

BBICKa3bIBaTh U 0OOCHOBHIBATh MHEHHE (CYXKICHHUE) U 3alpallinBaTh MHEHHE TApTHEPa B PAMKax JIMaJora;

NPUHUMATH PELICHUE B XOE IMAJIOra U COTTIaCOBBIBATh €T0 C COOECEeTHUKOM;

- CO37aBaTh UCbMEHHBIE "KIMIIUPOBAHHBIE" U OPUTHHAIIbHBIE TEKCTHI C MCIIOJIb30BAHUEM HEOOXOAUMBIX PEUYEBbIX CpeAcTB; PDOPMHUPOBAHUE U PA3BUTHUE
KOMIIETEHTHOCTH B 00JacTH MCIHOJIb30BaHUSA HMH(OPMALMOHHO-KOMMYHUKAIMOHHBIX TexHojorui (nanee - WKT). OOyuwarommiics cmoxer: -
LIeJICHANPAaBJIEHHO UCKaTh U UCIOJIb30BaTh HHPOPMALIMOHHBIE PECYPCHI, HEOOXOUMBIE [l PEIIEHUs Y4eOHBIX M MPAKTUYECKUX 3a/jau ¢ IIOMOIIbIO CPENICTB
UKT;

- BBIOMpATh, CTPOUTH U UCIOJIb30BATh a/IEKBATHYI MH()OPMALMOHHYIO MOJEIb AJS Mepelaud CBOUX MBICIEH CPeICTBAMU €CTECTBEHHBIX U (DOpMasbHBIX
A3BIKOB B COOTBETCTBUU C YCIOBUSIMH KOMMYHHUKALIUH;

- BBIAENATH HH(POPMALMOHHBIN acTIeKT 33/1a4H, OTIEPUPOBATH JAHHBIMHU, HCIIOJIB30BATh MOJIENIb PELICHUS 3a/1a4H;

- co3zaBaTh HH(OPMALMOHHbBIE PECYPCHl PA3HOIO THUIA U JUIS PAa3HBIX ayJUTOPHi, coOM0aaTh HHYOPMALMOHHYIO THIHEHY M IIpaBuiia MH(POPMAIIMOHH O
0e30macHOCTH.

ITpenmMeTHBIE pe3ynbTaThl U3ydeHUs Kypca anreOpsl 7-9 kiacca: - 0CO3HAHUE 3HAUSHUS MaTEMATHKU JAJIsl IOBCEAHEBHOM )KU3HU YETIOBEKa,



- MpeJCTaBIiCHHE O MaTeMaTHYecKOH Hayke Kak cdepe MaTeMaTHYecKOH NesATeNbHOCTH, 00 3Tamax e€ pasBUTHA, O e 3HAYMMOCTH Ul Pa3BUTHUS
[MBHJTH3AIIH;

- pa3BUTHE yMEHHWH paboTaTh C y4eOHBIM MaTeMaTHYECKHM TEKCTOM (aHAJIM3MPOBATh, M3BJICKATh HEOOXOIMMYIO WH(GOPMAIUIO), TOYHO W TPaAMOTHO
BBIPAYKaTh CBOM MBICIIU C IPUMEHCHUEM MaTeMaTHIeCKONW TEPMUHOJIOTHH ¥ CUMBOJIUKY, IPOBOJIUTH KIaCCHU(HUKAINH, JOTHIeCKue 000CHOBAHHUS; - BIIaJICHHE
0a30BBIM MOHATHHHBIM aIIapPaTOM [0 OCHOBHBIM pa3JieliaM COJCPIKaHHS;

- CHUCTEMaTHUYeCKHe 3HaHUS O (PYHKIHUSIX M UX CBOMCTBAX;

- MPaKTUYECKH 3HAYUMbIC MAaTEeMAaTHYCCKHE YMEHUWs W HaBBIKM, MX IPHUMEHEHHE K pEIICHHI0 MaTeMaTHYeCKHX ¥ HeMaTeMaTHYeCKUX 3a/ad
IpeAIoJararnee yMeHus:

- BBIIIOJIHATH BBIYUCIICHUA C IICf/iCTBHTCJII)HI)IMI/I YHCJIaMU,

- pcuiaTth ypaBHCHUA, HCPABCHCTBA, CUCTCMbI ypaBHeHI/Iﬁ 1 HCPABCHCTB,

- pemiaTh TEKCTOBBIC 3aJaul apU(PMETHIECKIM CIIOCOOOM, C TIOMOIIBIO COCTABJICHUS M PEIIeHHs ypaBHEHUH, CHCTEM ypaBHEHHUH U HEPABEHCTB;

- HUCIIOJIB30BaTh aﬂre6pa1/1qec1<1/1f/'1 S3BIK IJIA OIMUCAHUA NPEAMETOB OKPYKAKOIICTI0 MHpa U CO31aHNA COOTBETCTBYIOIUX MATCMATHUYCCKUX MOI[CHeﬁ;

- OPOBCPUTH MNPAKTUYCCKHUC paC‘IéTI)I: BBIYMCJIICHUA C MNPOLCHTAMU, BBIYMUCICHUSA C YHUCJIIOBBIMU ITOCICAOBATCIBHOCTAMM, BBIYHUCICHUSA CTATUCTUYCCKHUX
XapaKTEPUCTHUK, BBIMIOIHEHUE MPUOTHKEHHBIX BBIYHUCIICHHN;

- BBITOJIHATB TOX/ICCTBEHHBIE MPE00Pa30BaHUs PALMOHATIBHBIX BBIPAKEHH;

- BBITOJIHSATH OTEPAIMU HAJl MHOKECTBAMH;

uccien0BaTh GYHKIMUA U CTPOUTH UX TPpaduKH;

- YUTaTh U MCIOJIB30BaTh HHPOPMAIHIO, TIPEJICTABICHHYIO B BUJIC TAOIHIIbI, IUarpaMMbl (CTOI0YATON MM KPYTOBOWA);

- pemarth NpocTerIne KOMOMHATOPHBIC 3a1a4H.

AnreOpanyeckue BhIpasKeHHs

BI)IHYCKHI/IK HAay4YUTCA: - OINICPUPOBATH MOHATUAMU KTOXKIACCTBO», KTOXACCTBCHHLIC

npeoOpa3oBaHMs», peIIaTh 3a1a4H, colepKaire OyKBeHHbIE JaHHbIE, paboTaTh ¢ GpopMmynamu;

- OIEpHUpPOBATH NOHATHUEM KBAJAPATHOI'O KOPHA, IPUMCHATDH €TI0 B BBIYUCIICHUAX

- BBIIIOJIHATH npeo6pa30BaHI/I$[ BBIpa)KeHI/II\/’I, COACPpIKAIMX CTCIICHHU C IICJIBIMU IMOKA3aTCIIAMU U KBAJIPATHLIC KOPHH,

- BBINIOJHATH TOXKJIECTBEHHBIE IMPEOOpPa30BaHUS PALMOHAIBHBIX BBIPRKEHHUH HAa OCHOBE MpaBHWJ JEHCTBUI HAJl MHOTOWIEHAMH M alreOpandecKuMu
JpOOsIMH;

- BBIMIOJHATH PA3JIOKEHHE MHOTOYJICHOB HA MHOXHTEIIH.

BBIMYCKHUKIOTYYUT BO3MOXKHOCTB!

- BBITMIOJIHUTh MHOTOLIIATOBBIE MMPE0OPa30BaHuUs PAllMOHATBHBIX BBIPAKEHHA, TPUMEHSISI IIUPOKUH BHIOOP CIIOCOOOB U MPUEMOB;

- TPUMEHATH TOXKECTBEHHBIE PEOOPA30BAHNUS ISl PEIICHUS 3a/1a4 U3 Pa3IHMYHbIX PA3/IeoOB Kypca. Y paBHEHUS

BBIMyCKHUK ~ Hay4duTCA:

- pemaTh OCHOBHBIE BBl PAllMOHAIBHBIX YPAaBHEHUH C OHOU IIEPEMEHHON, CUCTEMBI IBYX YPAaBHEHUN C JBYMs [IEPEMECHHBIMY;

- MIOHMMAaTh YpPaBHEHHE KaK BAKHEHIIYI0 MaTeMaTHYECKYIO MOJENb IS ONHCAHUS M W3yYCHHUS Pa3HOOOPA3HBIX PEaNbHBIX CHTYaIlMid, pellaTh TEKCTOBBIC
3a7a4d aIreOpamdecKuM METOIOM;

- NMPUMEHATH rpadUuecKue MPeCTaBICHHS ISl UCCIICIOBAHHS YPaBHEHUI, MICCIICIOBAHHS M PEIICHHS CHCTEM YPaBHEHHUH ¢ IByMs TIEPEeMEHHBIMHU.



BbIMyCKHUK MOJIy4UT BO3MOKHOCTb!

- OBnajeTh CenyaNbHbIMU IPUEMAaMU PEILICHHS

YPaBHEHHI U CUCTEM YpaBHEHUI; yBEPEHHO NPUMEHSTh annapaT ypaBHEHHH AJIsl pEeLIeHUs] pa3HOOOpa3HBIX 3ajau M3 MaTeMaTHKU, CMEKHBIX IPEIMETOB,
MPAaKTHUKH;

- IIpumenaTs rpaduueckue nNpeacTaBiIeHus sl UCCIE0BaHUs YPaBHEHUH, CUCTEM ypaBHEHUI, coaeprKalux OykBeHHbIe KO3()(DUIIUEHTHI.

Hepasenctpa

BeimyckHuk Hayuutcd: - [IToHMMaTh TEPMHUHOJIOTHIO U CUMBOJIHKY, CBI3aHHYIO C OTHOIIEHHUEM HEPAaBEHCTBA, CBOMCTBA YHCIIOBBIX HEPABEHCTB;

- PemaTh nMHeHbIC HEPABEHCTBA C OJJHOM MEPEMEHHON U UX CHCTEMBI; PeIIaTh KBaipaTHbIe HEPABEHCTB C OMOPOI Ha rpaduyecKkue NpeacTaBIeHUs;

- IIpuMeHATH anmnapaT HEPAaBEHCTB IS PELICHMS 3a/1a4 U3 Pa3IMYHbIX Pa3/eIoB Kypca. BEITYCKHUK ITOJIy4UT BO3MOKHOCTB: - OBIaseTh pa3InyHbIMU
npuémMaMHM JI0Ka3aTesIbCTBA HEPABEHCTB; YBEPEHHO NMPUMEHSATH alapaT HEPABEHCTB Ul PELICHUs pa3HOOOpa3HbIX MaTeMaTHUECKUX 3aa4, 3a7a4 U3
CMEKHBIX IIPEIMETOB U IPAKTUKY;

- IlpumensaTs rpaduyeckue npeacTaBIeHUs Ul UCCIeI0BaHNs HEPAaBEHCTB, CO/IepKalluX OyKBEeHHbIE KO3 UIIUEHTHI.

UucnoBble MHOKECTBA

Beimycknuk Hayuutes: - [IToHMMaTh TEPMUHOJIOTHIO U CUMBOJIUKY, CBSI3aHHBIE C IOHATHEM MHOXKECTBA, BBINOJIHATH ONEpAllMX HAJl MHOKECTBAMU;

- Hcnonp30BaTh HavalbHbIE IPEACTABICHUS O MHOKECTBE JEHCTBUTEIbHBIX YHCEIL.

BBIMyCKHUK MOJIy4UT BO3MOKHOCTb:

- Pa3BuBaTh mpeCcTaBICHNUE O MHOKECTBAX;

- Pa3BuBaTh peCTaBICHUE O YUCIIE U YMCIOBBIX CUCTEMAX OT HATYPAJIbHBIX YHACEJ A0 JAEHCTBUTENIBHBIX; O POJIM BBIYUCIEHUH B IPAKTUKE;

- Pa3BuTh ¥ yriryOuTh 3HaHUA O AECATUUHON 3aIMCH ACHCTBUTENbHBIX YUCEN(IIEPUOAUYECKHE U HEEPUOJUUECKUE JpOON)

OyHKIUU

Beimyckuuk Hayuutes: - [ToHMMaTh 1 UCTIONIB30BaTh (DYHKIIMOHATIBHBIE TOHATHUS. A3bIK (TEPMHUHBI, CUMBOJINYECKHE 0003HAUYEHUS);

- Crpoutb rpaduku 371€MEeHTApHBIX (YHKINH, UCCIIEI0BATh CBOMCTBA YNCIIOBBIX (DYHKIIMN HA OCHOBE M3Yy4EHUs ITOBEJICHHS UX IpaMKOB;

- IloHumarhs (QYHKIMIO Kak BaKHEHIIYI0 MaTEeMAaTHYECKyI0 MOJENb Ui ONHCAHUS TPOLECCOB M SIBJICHUH OKPYXKAIOLIEr0 MHUPA, NPUMEHATh
(YHKIMOHAIBHBIN SA3bIK JUIS ONIMCAHHS U UCCIIEOBAHUS 3aBHCUMOCTEI MeX 1y (pU3ndecKuMU BeIMYNHAMM;

- IloHumath ¥ HCHONB30BaTh S3BIK TOCIEAOBATEIBHOCTEH (TEPMMHBI, CHUMBOJHMYECKHEe o00o3HaueHus) - Ilpumensats Qopmynbl, CBsi3aHHBIE C
apu(MEeTUYECKON ¥ FEOMETPUUECKOM ITPOrpecCusiMy, U ammnapar, chopMUPOBaHHBIN IIPU N3yUYEHHUU JPYTUX Pa3eioB Kypca, K PELICHUIO 3a1a4, B TOM YHCIIe
C KOHTEKCTOM M3 pealbHOM JKU3HU.

BbIMyCKHUK MOJIy4dUT BO3MOXKHOCTBH: - IIpoBOAuTh uccienoBaHus, CBsS3aHHBIE C M3Y4YEHHUEM CBOMCTB (YHKLIMH, B TOM YHUCIE€ C MCHOJIb30BAHUEM
KOMIIbIOTEPA; HA OCHOBE IPa)MKOB U3Y4YEHHBIX (DYHKIMI CTPOUTH O0JIee CI0KHbIE rpaduK (KyCOYHO-3a/1aHHbIE, C BBIKOJIOTBIMU TOYKAMHU U T.I1. );

- Hcnonp3oBarh (GyHKIMOHAIBHBIE IPEACTaBICHUS U CBOMCTBA (DYHKIIMU PELIEHUS] MaTEMAaTUYECKUX 3a/1a4 U3 Pa3IMUHbIX Pa3/IeNoB Kypca;

- Pemate KOMOMHUpPOBaHHBIE 331a4K C IPUMEHEHHEM (HOPMyI N-To YJIeHa M CyMMBI IEPBBIX N WIEHOB apu(METHYECKON U IeOMETPUYECKOil mporpeccuii,
MIPUMEHSISI TTPU ATOM aInapaT ypaBHEHUH 1 HEPABEHCTB;

- Ilonumath apuMETHUECKYyI0 M I€OMETPUYECKYI0 IPOrpeccud Kak (yHKLIUH HATypaJbHOTO apryMEHTa; CBS3bIBaTh apU(pMETHUECKYIO MPOIPECCHI0 C
JMHEHHBIM POCTOM, T€OMETPUYECKYIO - C SKCIIOHEHIUAILHBIM POCTOM.

DJeMeHTHI IPUKIIaJHON MaTEMATUKN



BeimyckHuk Hayuutes: - Mlcronbp30BaTh B X0/1€ pellieHHs 3aa4 3JIeMEHTapHbIe IPEICTaBICHHs], CBI3aHHbIE C IPUOIMKEHHBIMY 3HAYCHUSIMU BEJIMUUH;

- Hcnonb3oBaTh npocTeiime crocoObl MPEeICTaBICHHS U aHAIN3a CTATUCTUYECKUX JaHHBIX;

- HaxonuTh OTHOCHTENBHYIO YaCTOTY U BEPOSITHOCTD CIIyYaifHOTO COOBITHS;

- Pemate KOMOMHATOpHBIE 33]a41 Ha HAXOXKACHUE YKcIa OOBEKTOB WIIM KOMOMHAINHA. BBITyCKHHUK MOTyYUT BO3MOXHOCTB: - [IOHATH, 4TO YMCIOBEIE
JTaHHBIE, KOTOPBIE MCIIONB3YIOTCS ISl XapaKTEPUCTHKH OOBEKTOB OKPYKAIOIIEro MUPA, SBJISIOTCS MPEUMYIIECTBEHHO MPUOIMKEHHBIMHU, YTO TI0 3aIHCH
npuOIHKEHHBIX 3HAYCHUH, COJlEpKAIIUXCsl B MH()OPMAIIMOHHBIX HCTOYHHKAX, MOKHO CYJUTh O MOTPELIHOCTH NPUOIKEHHS,;

- IloHATB, YTO MOTPENTHOCTH PE3YIbTAaTa BEIYUCICHUH JOKHA OBITH COM3MEPUMa C IOTPEIIHOCTHIO HCXOAHBIX IaHHBIX;

- IlpuoOpectu nepBOHa4albHBIN OINBIT OpraHW3aluM cOopa MAHHBIX IPU MPOBEIEHUHM ONpPOCAa OOLIECTBEHHOI'O MHEHMS, OCYILECTBJIATh UX AaHAIM3,
NPEJCTaBIIATh PE3yJIbTaThl OIPOCA B BU/IE TAOIHUIIbI, 1UATPAMMBI;

- IlpuoOpecty ONBIT NPOBEACHUS CIIyYalHBIX SKCIIEPUMEHTOB, B TOM YHCIE C IOMOIIbI0 KOMIIBIOTEPHOTO MOJEIUPOBAHUS, HHTEPIpPETALUN HX
pe3yIbTaTOB; HAYYUTHCS HEKOTOPHIM CIIEIHAIbHBIM MTpUEMaM peleHUss KOMOMHATOPHBIX 3a/1ay.

Anre0pa B HCTOPUYECKOM Pa3BUTHH.

BhITTyCKHHUK HAy4YHUTCS: - OMUCHIBATH OT/ICIbHBIC BHIIAIOIIMECS PE3YIbTaThl, OJTYYCHHBIE B X0/I€ Pa3BUTHI MaTEMATHKHU KaK HAYKH;

- 3HATh IPUMEPBl MATEMATHYECKUX OTKPBITUI U UX aBTOPOB, B CBSI3U C OTEYECTBEHHOW U BCEMUPHOM HCTOpHUEH.

Hcnonp3ytotes crneayromue GOpMbl U METOJBI KOHTPOJIS YCBOCHHSI MaTepualia: YCTHBIH KOHTPOJIb (MHIMBUAYaJIbHBIN OMPOC, YCTHAsl MPOBEPKA 3HAHHA),
MUCHMEHHBI KOHTPOIIb (KOHTPOJIbHBIE paOOTHI, CAMOCTOSITENIbHBIE PA0OTHI, rpad)uuecKrue TUKTAHTHI, TECTHI), MPOBEpKa AomarrHero 3aaanus. Coaepkanue
Kypca anredpsl 7-9 kiiaccoB

Copepxanue Kypca anreOpbl B 7-9 kiaccax IpeICTaBICHO B BUJAE CIEAYIOIIUX Pa3AesioB: «AreOpanueckue BoIpaXeHUs», «Y paBHEHUs», «HepaBeHcTBay,
«YucnoBele MHOXECTBa», «DYyHKIUN», «DIEMEHTHl TNPHUKIATHOW MaTeMaTHKH», «Ajaredpa B HCTOpHYecKOM pa3BuTum» ConepkaHue pas3iesioB
«Anrebpanueckue BbIpAXKEHUs», «YpaBHeHHs», «HepaBeHcTBa» (OPMHUPYIOT 3HAaHUS O MAaTEMaTHMYECKOM S3bIKEe, HEOOXOOUMbIE JUIS pPELICHHUs
MaTeMaTHUYECKUX 3a/1a4, 33]]a4 U3 CMEXHbIX AUCIUILINH, a TAKXKe IPAKTUYECKUX 3a]1a4.

N3yuenne MaTepuasa crioco0CTByeT (POPMUPOBAHMIO Y ydYaIlMXCs MaTEMAaTHYECKOTO anmnapara pelieHus 3aja4d ¢ IOMOIIbI0 YPaBHEHHUH, CUCTEM ypaBHEHHUN
Y HEPABEHCTB.

Marepuan JaHHOTO pa3jiena NpeACTaBIeH B aCIEKTe, CHOCOOCTBYIOMEM (POPMHUPOBAHUIO Y YUALIUXCS YMEHHS MOIb30BATHCS aJITOPUTMAMHU.

CymiecTBeHHas pojIb IPH TOM OTBOJUTCS PA3BUTHIO aITOPUTMHUYECKOTO MBIIIJICHNS - BaKHON COCTABIISIONIEH HHTEIUIEKTYaJIbHOTO Pa3BUTHS YETIOBEKA.
Copepxanue pazaena «HucioBble MHOXKECTBA» HAlIEJICHO HA MAaTEMAaTUYECKOE Pa3BUTHE y4yalIMXcs, GOPMUPOBAHUE Yy HUX YMEHHUS TOYHO, CKATO M SICHO
U3JaraTh MbICJIHM B YCTHOM M MHUCbMEHHOU peun. Martepuai pasziena pa3BUBaeT NOHATUE O YHCIIE, KOTOPOE CBSI3aHO C U3yYEHUEM JIEHCTBUTENbHBIX YHCE.
Henb conmepkanus pazgena « OyHKIUM»- MOJYYEHUE HIKOJbHUKAMU KOHKPETHBIX 3HAHMM O (PYHKLUMH Kak Ba)KHEHIIeld MaTeMaTHYeCKOM MOoJenu is
OIMCAaHMS U MCCIIEJ0OBAaHUS IPOLECCOB U SBICHUN OKpYyxkarolero Mupa. CooTBETCTBYIOLIMM MaTepUall CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHs U TBOPUECKHUX
CIOCOOHOCTEH ydaluxcs, yMEHHUIO UCTIOJIb30BaTh Pa3IUUHbIE SI3bIKM MaTEMATHKH (CJIOBECHBIN, CUMBOJIIMYECKUH, rpaduyecKuil ).

Cogepxanue paszziena « DJIEMEHTbl NPUKIAJHON MaTeMaTUKW» PACKPHIBAET MPHUKIAJHOE U MPAKTUYECKOE 3HAYEHHE MATEMaTUKU B COBPEMEHHOM MHMpE.
Marepuan IaHHOTO paszzena CrocoOCTByeT ()OPMHUPOBAHUIO YMEHHUS TPEACTABIATh M AHAIM3MPOBATH PA3IMUHYI0 HWHGOPMALNIO, TOHUMAHUIO
BEPOATHOCTHOT'O XapaKkTepa peaabHbIX 3aBUCUMOCTE.

Paznen «Anre6pa B HCTOPUYECKOM pa3BUTHW» MpeIHA3HA4YeH A (GOpMUPOBAHHUS MPEICTABICHUH O MaTeMaTHKe KaK YacTH YeIOBEYECKOH KyIbTYpPHI, IS
00II1ero pa3BUTHS IIKOJILHUKOB, CO3JIAHUS KyJIbTYPHO-UCTOPHUYECKOMN Cpesibl 00yUeHHUS.



Anrebpanueckue BblpakeHHs BoipaxkeHue ¢ nepeMeHHbIMU. 3HauU€HHE BbIPa)kKeHHsI C IEpEeMEHHBIMU. JlonyCTHMbIe 3HaUeHUsI IEPEMEHHBIX.

ToxnaectBo. ToxxmecTBeHHBIE TIPe0Opa30BaHUs aNTeOpandecKuX BhIpaKeHHH. Jl0Kka3aTeTbCTBO TOXKIECTB.

CreneHsb ¢ HaTypaJlbHBIM IOKa3aTeneM U e€ cBoiicTBa. OnHouneHsl. OnHOUIEH cTaHAapTHOrO BUa. CTENeHb OAHOWICHA.

MHorounensl. MHOrouneH cranaapTHoro Buaa. Crenenb MHorowieHa. CioxeHue, BBlUUTaHUE U YMHOKEHHE MHOTOUYJICHOB.

DopMysbl COKpAIIEHHOTO YMHOKEHHS: KBaJpaT CyMMBbI M KBaJpaT Pa3HOCTU ABYX BBIPAXXCHH, MPOU3BEIECHUE CYMMbBI U PA3HOCTU ABYX BBIPAKECHHH.
Paznoxxenne MHOrOWwIeHa HA MHOXKUTENN. BriHEceHe MHOKHTEIS 32 CKOOKH.

Meton rpynmupoBkd. Pa3HOCTH KBaJpaToB MBYX BhIpakeHH. CymMMa U pa3HOCTh KyOOB IBYX BBIPA)KEHHIA.

KBanparsbii TpéxwieH. Kopens kBagpatHoro tpéxwieHa. CBoiicTBa KBaJpaTHOTrO Tpéx4uiieHa. Pa3noskeHue KBaapaTHOro TPEXWICHA HA MHOXKHUTEIIH.
Panronanesuble BhIpaxkeHus. Llenble BbIpakeHus. J[poOHble BblpaxkeHus. PanmonanbHas n1poOb. OCHOBHOE CBOWCTBO palMOHaNbHOW ApoOu. CroxkeHue,
BBIUYMTAHUE, YMHOKEHHE U JIeJIEHUE PallMOHAIbHBIX Ipobeil. Bo3BeneHue palmoHaibHON ApOOH B CTETIEHb.

ToxnecTBeHHbIe TpeoOpa3oBaHMs PALMOHAIBHBIX BhIpakeHUN. CTelneHb ¢ IeIbIM II0Ka3aTesleM U e€ CBOMCTRa.

KBanpaTtHble KOpHU. Apr(MeTHdecKuil KBaJpaTHbI KOPEHb U €ro CBOMCTRA.

ToxnecTBeHHbIe IPeoOpa30BaHMs BRIPAXKEHUM, COAEPIKAILMX KBaJIPATHbIE KOPHH.

VYpaBHenus YpaBHenue ¢ oHou nepemenHoil. Kopens ypaBHeHus. PaBHocuiibHbIe ypaBHeHUs. CBONHCTBA ypaBHEHUH C OJJHOM MEPEMEHHOM.

VYpaBHeHHE KaK MaTeMaTU4ecKast MOJIeb peabHOl cutyauuu. JInneliHoe ypaBHenue. KBaapaTHoe ypaBHeHHe. PopMmysa KOpHEH KBAaApaTHOTO yPABHEHHUS.
Teopema Buera. PanmonanbHble ypaBHeHUs. Perienre paBHOCHIbHBIX YPaBHEHUH, CBOISIIMXCS K JIMHEHHBIM I KBAaJIPAaTHBIM YPaBHEHUSM.

Pemenne TekCTOBBIX 33/1a4 C MOMOIIBIO PALIMOHAIBHBIX YPAaBHEHHUH. Y paBHEHUE C IBYMsI IEPEMEHHBIMU.

I'padux ypaBHeHHS ¢ AByMsI TepeMeHHbIMHE. JIMHEeHOe ypaBHEHUE C ABYMS IIEPEMEHHBIMHU U €T0 TpaduK.

CucTteMbl ypaBHEHHI C IByMsI TepeMeHHbIMH. [ pauecKuii METo/] pelIeH!ss CUCTEMbl YPAaBHEHUN C IBYMs IIEpeMEHHBIMH. PerieHue cucteM ypaBHEHHMA
METOJIOM MOACTAaHOBKU U cioxeHHsd. Cucrema JABYX YpPaBHEHHMH € JByMs I[EPEMEHHBIMU KaK MOJAENb peanbHOW cuTyauuu. HepaBencrtsa Umucnosbie
HEPAaBEHCTBA U MX CBOMCTBA. CIOKEHUE M YMHOXKECHHME YUCIIOBBIX HepaBeHCTB. OLieHMBAaHME 3HAY€HUsS BbIpaykeHUs. HepaBeHCTBO ¢ OJHOM NEpeMEHHOM.
PaBHOCHIIBHBIE HEpaBeHCTBA. UNCIIOBBIE IPOMEXKYTKH. JINHENHbIE U KBaPATHBIE HEPABEHCTBA C OJJHOW IEPEMEHHOM.

CucreMbl HEPABEHCTB € OJJHOU IEPEMEHHOM.

Yucnossle MHOKeCTBA MHOXeCTBO U ero neMeHThl. CriocoObl 3aqanus MHOKecTBa. PaBHbIe MHOXKecTBa. [TycToe MHOXKECTBO.

[Moamuo)ecTBO. Oneparuu Hal MHOKecTBaMu WImocTpanys COOTHOMIEHUH MEXKIY MHOKECTBAMH C MIOMOIIBIO JUarpaMm Jitnepa.

MHoxecTBa HaTypallbHbIX, LEJIbIX, PALIMOHATIbHBIX YUCEIL.

PanmonanbHoe uncno kak 1podb BUa , A€ M -LEel0e YUCo, a N -HaTypalbHOE, U KaK OECKOHEUHasl NEpUOJNUECcKas 1eCATUYHAs APOOb.

[IpencraBnenue 06 UppalIOHATILHOM YHUCIIE.

MHoxecTBO AeicTBUTENbHbIX 4Mcen. IlpeacraBnenue OeiCTBUTENBHOIO 4KCIAa B BUAE OECKOHEUHOM HENEPUOINYECKOH aecsatudyHoi apobu CpaBHEHME
NeWcTBUTENBHBIX uncen. CBs3b Mexay MHOkecTBaMu N. Z. Q

Oynkiuu Yucnossle ¢GyHkuuun @OyHKIMOHAIBHBIE 3aBUCUMOCTH Mexay BenuuuHaMmu. [lonsrtue ¢yHkuun .DyHKIUS Kak MaTeMaTH4yecKas MOJElNb
peanbHOro mporecca. OGmacts ompeneneHus u obmacte 3HayeHnd ¢yHkumu. CrocoOwl 3amanus QyHkiwH. ['paduk ¢ynkuuu. Iloctpoenne rpaduxos
GbyHKIHA ¢ TOMOIIBIO TIpeoOpaszoBanmuii ¢puryp. Hymu dyakmmm. [IpomexyTku 3HaKO mocTossHCTBA (DyHKIMHU. [IpoMeXyTKH BO3pacTaHHS M TPOMEXKYTKH
yObIBaHus GyHKIMA. JInHelHas GyHKIHs, 0OpaTHAs MMPOMTOPIIMOHATILHOCTD, KBapaTHIHast (PyHKIHS, QYHKIHS y =



, UX cBOMCTBA U rpaduku. YucaoBbie MOCIEI0BATEIbHOCTH
[TonsiTue uncnoBoi nocienoBarenbHocTU. KoHeuHble 1 GeckoHEUHbIEe TIocenoBaTeibHOCTH. CriocoObl 3aaHus Mocae0BaTeNbHOCTH. ApudmMerndyeckas u
reoMerpuueckas mnporpeccur. CBOICTBa 4ICHOB apHU(PMETHYECKOM M TreoMeTpuueckod mnporpeccuit. Dopmyinbsl 00IIero wieHa apuPMEeTHYECKOr u
reoMeTpuueckoil mporpeccuii. DopMylbl CyMMBI N -TIEPBBIX UJICHOB apH(PMETHYECKOW W TeoMmeTpudeckoil mporpeccwit. Cymma OeCKOHEYHO
TeOMEeTPHUYECKOH mporpeccuu, y Kotopoi || < 1. [IpencraBienne 66CKOHEYHON MEPUOTNIESCKON JSCITHIHON ApoOH B BUIE OOBIKHOBEHHOM JAPOOH.

DNeMeHThl TMPUKJIAIHON MaTeMaTukun Martemarndeckoe MojenupoBanue. I[IpomeHTHBIe pacdy€rel. Dopmyna CIOKHBIX MPONEHTOB. [IpuOmmkéHHbIC

BBIYHCIIEHHS. AOCOJIFOTHAS U OTHOCHUTEIbHAS IOIPCIIHOCTH.

OcHoBHBIE MpaBUIa KOMOMHATOPUKH. HYacToTa U BEPOSTHOCTH cilydaifHoro coositus. Kiaccuueckoe onpeeneHue BEposITHOCTH.
HauanbHble cBemeHuss o cratuctuke. [IpeicraBieHue AaHHBIX B BHZAE TaOJMI[, KPYroBBIX M CTOJOYATBIX Auarpamm, rpaguxoB. CTaTHCTHUECKHE
XapaKTEPUCTUKH COBOKYITHOCTH JIaHHBIX: CpPEJHEE 3HAUEHHE, MO, pa3Max, MeIuaHa BEIOOPKHU.
Anrebpa B HCTOPHUUECKOM Pa3BUTUH. 3apOrKAE€HHE anreOpbl, KHUra 0 BOCCTAaHOBJICHUH U MIPOTHBONOCTaBIeHUN MyxaMMeia ainb-X0ope3Mu.
Hcropust ¢opmupoBaHus MaTeMaTHueckoro sizbika. Kak 3apoamnack upess koopAauHaT. OTKpbITHE HMppaloHaIbHOCTH. VMcTopust pa3BUTHs NMOHATHUSA

¢ynkuun. Kak 3apoaunachk TeopHst BEpOSTHOCTEH.
TemaTnyeckoe IVIAHHPOBaHHE MaTepHAaJIa:

7 kaacce

Ne Tema KouanvecTBO 4acoB Ienu u 3a1a4n BOCIUTAHUS

1 JluneitHOe ypaBHEHHE 12 dbopMUpOBaHHWE AaKTHUBHOW TPaKIAHCKOH IMO3WIIUH, TPa)KJTaHCKOW OTBETCTBEHHOCTH,

2 Llenble BHIpaKEeHUS 52 OCHOBaHHOW Ha TPATUIIMOHHBIX KYJIbTYPHBIX, IYyXOBHBIX M HPABCTBEHHBIX IIEHHOCTSX

3 OyHKIUH 18 POCCHICKOTO 00IIIeCTBa;

4 Cucremsl nuHelHbIX | 18 ®opMUPOBAaHKE:  -IIEHHOCTHOTO  OTHOIICHHWS K  OT€UYECTBEHHOMY  KVJIBTYDHOMY,
VDaBHEHUI c JIBYMSI HUCTOPUYECKOMY M HAVYHOMY HACJIEIUIO, IOHMMAHUS 3HAYCHHS MAaTEMaTH4YeCKOW HAVKH B
HepEeMEHHBIMU KU3HH COBPEMEHHOro OOIIecTBa. CIIOCOOHOCTH BIAlETh IIOCTOBEPHON HHMOpPMAaIMen o

IIEPCOAOBBIX HOCTHXXCHUAX HU OTKPBITHAX MHDOBOﬁ U OTEUECTBEHHOU MaT€MaTHuKH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa M OOIIECTBA;

5 [ToBTOpEHNE 1 2 -IDEACTABIICHUSI O CONHAIbHBIX HODMAaxX M IPaBUIAX MEXKIMYHOCTHBIX OTHOIIECHUN B

CHCTEMATH3AINIS KOJUJIEKTUBE, TOTOBHOCTH K DPa3HOOODAa3HOW COBMECTHOM HESTENbHOCTH MPU BBITOJIHEHUH
V4eOHBIX, IMO3HABATEIbHBIX 3allady, BBINIOJHCHUHM JKCIICPUMEHTOB, CO3IaHUM YYEOHBIX

y4eOHoro MaTepHana MIPOEKTOB, - CTPEMJICHHSI K B3aHMOTIOHUMAaHHIO U B3aUMOIIOMOIIY B TIPOIIECCE ITOM YUeOHOM
NEATeTLHOCTH; TOTOBHOCTH OIICHUBATh CBOE TOBEICHHME M TOCTVIIKM CBOMX TOBapHILEH C
MO3UIMHM HPABCTBCHHBIX U MTPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIICCTBUI MMOCTYITKOB;

Hroro 102
8 kiace
[ Ne | Tema | KostnuectBo yacoB | Ilesn u 3a1a4n BOCHHTAHHS




1 ParonasnbHbIe 42 -OCO3HaHUS IIEHHOCTH KNU3HU, OTBETCTBEHHOI'O OTHOWICHHUS K CBOEMY 3I0pPOBbIO, YCTAHOBKH
BBIPAXKCHHUS Ha 3J0pOBBI 00pa3 >KU3HH, OCO3HAHUS ITOCICACTBHUA W HETPHUATHS BPEAHBIX INPHUBBIYEK,
HEO0OXOMMOCTH COOJIIOICHUS MPABHIJI 0€30MAaCHOCTH B OBITY M PEaTbHOM KU3HHU;
2 KBanpaTHbie xopHn. | 24 dopmupoBaHue Kovl\/IMyHHKaTHBHOuI?I KOMIIETCHTHOCTH B OOIIIECTBEHHO ITOJIC3HOH, Y4eOHO -
JleficTBHTETbHbIE YHCTA HMCCIIC/OBATEIBCKOM, ~ TBOPYECKOM M JPYrMX —BHJAX  JEATENBHOCTH; HHTEpeca K
3 KBa/ipaTHbIe ypaBHCHNS 54 MPAKTHYECKOMY H3YUCHHIO npoq)ecvcym ¥ TPyJa PasIMYHOTO POJa, B TOM 9HC/IC HAa OCHOBE
MPUMEHEHUSI TPEIMETHBIX 3HAHWW, OCO3HAHHOTO BBIOOpPA HMHIMBUAYAJIBHON TpPacKTOPUHU
MIPOJODKEHUST 00pa30BaHUs C YI4ETOM JIMYHOCTHBIX HHTEPECOB U CTIOCOOHOCTH K MTPEIMETY
4 [ToBTOpEHue u 12
CUCTeMAaTU3aIHSA
yueOHOro MaTepuasa
5 Hroro 102
9 kJaacc
Ne Tema KoauvecTBO 4acoB eau u 32124 BOCTIMTAHUSA
1 PanmonanbsHble 42 DopMHUPOBaHHUE -IKOJIOTHUECKH I€JIeCO00PAa3HOT0 OTHOUICHUS K NMPHPOJE KAaK MCTOYHUKY
BBIPAKEHHAS Kusuum Ha 3emie, OCHOBE €€ CYLIECTBOBAaHHA, MOHMUMAaHUS IEHHOCTH 3J0pPOBOTO U
5 Kpazparrie coprm, | 24 0e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIICHUSI K COOCTBEHHOMY (PM3NYECKOMY H
. TICUXUYECKOMY 3JIOPOBBIO, OCO3HAHMS IIEHHOCTH COOJIIOJICHUS TIPaBWJI O€30TacHOTO
JleiicTBuTenbHBIC YKCTA MOBEJICHUsI TIpU paboTe C BEIIECTBAMH, a TAKXKE B CHUTYalUSAX, YTPOXKAIOUIMNX 3O0POBBIO U
JKU3HU JIFOJICH; -CIIOCOOHOCTH NMPUMEHSTHh 3HAHUS, MOJIydaeMbIe MPU M3YyYCHUH TMPEAMETA,
JUTSL PEIICHUS 3a/1ay, CBA3aHHBIX C OKPYXKAIOIICH MPUPOIHOW Cpeloi, MOBBIMICHUS YPOBHS
IKOJIOTHYECKON KYJBTYphI, OCO3HAHUS TJIOOATHLHOIO XapakTepa 3KOJOTHYECKHX MPOoOIeM U
MyTel UX PelIeHus MOCPEICTBOM METOAOB MPEAMETA; -3KOJIOTMUECKOr0 MBIIIICHHSI, YMEHUS
PYKOBOJICTBOBATHCSI UM B TI03HABATEILHON, KOMMYHUKATUBHON M CONMATLHOUN MPAKTUKE
3 eMeHThI 21 KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOM, Y4eOHOMCCIEN0BATEILCKOM,
NPHKIA/THOI TBOPYCCKOW ¥ JPYrHMX BHIAX JESTENBHOCTH; WHTEpEca K MHPAKTHYCCKOMY H3yUCHHIO
MATEMATHKE npoq)evccml M TPYZa PasiIMdIHOrO POAA, B TOM UHC/IC HA OCHOBE MPUMEHEHMS NPEIMETHBIX
3HAaHWH, OCO3HAHHOTO BHIOOpA WHAMBHIYAJLHOW TPACKTOPUH TPOIOIDKEHUST 00pa30BaHUS C
4 ucnosere 21 Y49ETOM JIMYHOCTHBIX WHTEPECOB M CIOCOOHOCTH K TIPEIMETY, OOIIECTBEHHBIX HHTEPECOB U
Hocae0BaTeIbHOCTH NOTPeOHOCTEN;
[ToBTOpEHHE U 7 DopMUpPOBAHUE -MHUPOBO33PEHUYECKUX MPEJICTABICHUH COOTBETCTBYIOUIMX COBPEMEHHOMY
CHCTeMATH3aIHs YPOBHIO Pa3BUTHs HAYKH U COCTABISIONIMX OCHOBY Ul IOHMMAHHs CYIIHOCTH B TOM YHCIIC
HaBBIKOB CaMOCTOSITENFHONW PabOThl C Y4YeOHBIMU TEKCTaMH, CIPABOYHOU JIUTEPaTypoOH,
y4eOHnoro MatepHana JIOCTYITHBIMU TEXHUYECKUMHU CpEJACTBAaMU HMH(POPMAIMOHHBIX TEXHOJIOTHHA; HWHTEpeca K
OOYYCHHI0O M  TIO3HAHMIO, JIO003HATEIBLHOCTH, TOTOBHOCTH M  CIIOCOOHOCTH K




caM0oO0Opa30BaHMIO,  HCCIIEJOBATENLCKOW  NIESATETBHOCTH, K  OCO3HaHHOMY  BBIOODY
HAINPaBJICHHOCTH U YPOBHS O0YYCHUsSI B JAJIbHEHIIIEM.

Hroro 102

TF'EOMETPUsA

INosicHuTe/ILHAA 3alIMCKa
B ocHOBy Hacrosmeil mporpammbl mosiokeHo DyHIaMEeHTalIbHOE SApO CoAepkaHHs oOmiero oOpa3oBaHHs, TPeOOBaHHS K pe3yibTaTaM OCBOCHUS
00pa3oBaTeNbHON MPOrpaMMBl OCHOBHOTO O0IEro oOpa3oBaHus, MPEACTAaBICHHBIE B (elepalbHOM TOCYAapCTBEHHOM OOpa3oBaTEIbHOM CTaHIApTe
OCHOBHOTO o0mero oOpazoBaHus. B Hell Takke yYWTBIBAIOTCS JAOMMHUPYIOIIME HJAEU MOJOXKEHUS MPOrpaMMbl pa3BUTHS U (OPMUPOBAHUS
YHHUBEPCAJIbHBIX Y4eOHBIX NEHCTBUI i OCHOBHOTO 00mIero o0Opa3oBaHMs, KOTOpble OOecmeunBaioT (OPMHPOBAHHE POCCHMCKOW TpaKAaHCKOU
HACHTUYHOCTU, KOMMYHUKATUBHBIX Ka4Y€CTB JIMYHOCTU U CHOCO6CTBYIOT (bOpMI/IpOBaHI/IIO KJIFOYEBOM KOMIIETEHTHOCTH - YMCHUA YUUTHCH.
B pamkax yueOHOro mpeamera «l'eoMeTpus» TpaJWLIMOHHO HW3YYarOTCS: €BKIWIOBA T€OMETPHs, JIEMEHTHl BEKTOPHOW anreOpbl, reOMEeTpHUYecKHe
npeoOpa3oBaHMUsL.
HpaKTI/IquKaSI 3HAYUMOCTDb HIKOJIBHOI'O0 KypCa r¢oMeTpuun 7 - 9 KJIacCOB COCTOHUT B TOM, 4TO NMPEAMETOM eé N3Yy4YCHUA ABJIAIOTCA IMPOCTPAHCTBCHHBIC
(OpMBI ¥ KOIMYECTBEHHBIE OTHOILICHHS PEaTbHOTO MUPA.
B coBpemeHnHoM oOImiecTBe MaremMaTHyecKas MOATOTOBKA HEOOXOIMMa KaXXIOMY 4YeJOBEKY, TaK KaKk MaTeMaTHKa HPUCYTCTBYET BO BceX cdepax
YeJI0BEYECKOH NIeATETLHOCTH.
I'eomeTpust IBISICTCS OJJHUM M3 OMOPHBIX MIKOJIBHBIX MPEIMETOB.
I'eomeTprueckue 3HaHUSI 1 YMEHHS HEOOXOIUMBI ISl MU3YUEHUS IPYTUX IIKOJIBHBIX AUCUUILTUH ((U3uKa, reorpadusi, XuMusi, ”HPOPMATHUKA U T.J.).
OnHOI N3 OCHOBHBIX II€JIeH N3yUEHHS TEOMETPHH SBIISIETCS] pa3BUTHE MBIIICHHS.
B mpouecce n3yuenus reomerpun (GOPMHUPYIOTCS JOTMYECKOE M AJTOPUTMHYECKOE MBIIIICHHE, a TAaKKe TAaKWe KadecTBAa MBIIUICHHS, KaK CHjia U
rHOKOCTh, KOHCTPYKTUBHOCTh M KPUTHYHOCTH. [y ajanranuu B COBPEMEHHOM HH(GOPMALMOHHOM OOIIECTBE BAXKHBIM (DAKTOPOM  SBISETCS
dbopMupOBaHNE MAaTEMAaTHIECKOTO CTHJIS MBIIUICHUS, BKITFOYAONIETO B ce0s MHIYKIUIO M IeAYKINI0, 0000IeHNe U KOHKPETU3AINIO, aHaJIN3 W CUHTE3,
KJIACCHU(PUKAITUIO M CHCTEMATH3AINI0, a0CTparupoBaHNE U aHAIOTHIO.
O6y‘IeHI/IC réeoMeTpun )IaéT BO3MOXXHOCTb IINKOJbHUKAM HAYYUTLCA IIJIAHUPOBATH CBONO ACATCIBHOCTb, KPUTHYCCKH OLICHUBATH eé, INPpUHUMATDb
CaMOCTOATCIIbHBIC PEHICHNA, OTCTAMBATH CBOX B3IJIA/IblI U Y6G)KI[CHI/I$I.
B mponecce m3yueHHss T€OMETPUM IIKOJBHUKHM Y4YaTCsl M3JIaraTh CBOM MBICIHU SICHO M HMCYEPNBIBAIOIIE, MPUOOPETAIOT HABBIKM YETKOTO BBHITIOJTHECHUS
MaTeMaTHYECKUX 3allUCeid, PU 3TOM HCIOJIb30BAHUE MATEMATUYECKOTO SI3bIKA MO3BOJSECT PA3BUBATH y YYAlIMXCSl TPAMOTHYIO YCTHYIO M TTHCbMEHHYIO
peub. 3HAKOMCTBO C UCTOPUEH PAa3BUTHSI T€OMETPUHU KaK HAyKH (OPMHPYET y YYaIIUXCsl MPEICTABICHUE O TEOMETPUH KaK O YaCcTH OOIICUYEIIOBEYECKOM
KYJBTYPBHI.
3HAYMTENIFHOC BHUMAHHUE B HM3JIOKEHHH TEOPETUYECKOr0 MaTepuasia Kypca YACISIeTCs ero MOTHUBAIlUH, PACKPBITUIO CYTH OCHOBHBIX TOHITHH, WICH,
METO/I0B.




OO0yueHne oCTPOeHO Ha 0aze TEOPHH Pa3BUBAIOIIETO 00YUYEHUS, UTO JJOCTUTACTCS OCOOCHHOCTSIMM M3JI0KEHHUS TEOPETHUECKOTO MaTepraia u
yIpaXXHEHUSMH Ha CPaBHEHHUE,

aHaJM3, BBIJEJICHUE IJIABHOTO, YCTaHOBJICHME CBsI3eH, KiaccU(UKAIMIO, AOKa3aTelbCTBO, 0000IeHHe U cuctemarusanuioo. Oco00 aKLEHTHUPYIOTCS
COZIEpIKaTEIbHOE PACKPBITHE MATEMATUUECKUX MOHATHUM, TOJIKOBAaHME CYIHOCTH MAaT€MAaTHUYECKHX METOAOB M OOJACTH MX IPUMEHEHMs, IE€MOHCTpaLus
BO3MOJKHOCTEH NPUMEHEHHs TEOPETUIECKUX 3HAHUI [UIs pelleHns] pa3HOOOpa3HbIX 3a/1a4 IMPUKIIAJHOTO XapaKTepa.
Oco3HaHue 0011ero, CyIECTBEHHOTO SBISETCS OCHOBHOM 06a30i1 U1 peleHus ynpakHeH!H. BaykHo NpUBOIUTD AeTalbHbIE IOSICHEHUS K PEILICHUIO
THUIOBBIX YIPaKHEHUI. DTUM pacKpbIBaeTCs CyTh METO/a, IIpeylaraeTcs alrOPUTM WM 3BPUCTHUYECKAs CXeMa PEIIeHHs YIPaXKHEHUH ONpeIeIEHHOrO TUIIa
MaremaTtuueckoe 06pa3zoBaHue sBIseTCS 0053aTEIBHON U HEOTHEMJIEMOI YacThIO 00I1Iero 00pa3oBaHUs Ha BCEX CTYMEHSAX LIKOJIBL.
OOyyeHne MaTeMaTHKe B OCHOBHOM IIIKOJIE HAIIPABJICHO HA JOCTHIKEHHE CJIETYIOIIMX 1eJIeii:
1) B HampaBJIEHUH JIAYHOCTHOTO PA3BUTHS:
® q)OpMI/IpOBaHI/Ie HpeIICTaBJIeHI/Iﬁ O MAaTE€MAaTHKEC KaK 4YaCTHu O6HI€LICJ'IOBCLICCKOI\/'I KYyJbTYpbl, O 3HAYUMMOCTU MATCMATUKU B PA3BUTUM LUBWIN3ALIUHU U
COBPEMEHHOT0 O0IIECTBa;
* PasButHe 10ru4eckoro u KPUTHUECKOro MBILIUICHHS, KyJIbTYPbl peuH, CIOCOOHOCTH K YMCTBEHHOMY KCIIEPUMEHTY;
. @®opMHpOBaHHE HMHTEIIEKTyalbHONW YECTHOCTU U OOBEKTUBHOCTHU, CIIOCOOHOCTH K HPEOJOJICHUIO MBICIUTEIBHBIX CTEPEOTUIIOB, BBITCKAIOLIUX U3
OOBIIEHHOTO OIIBITA;
* BocnuTanue ka4ecTB TMYHOCTH, 00ECIIEUMBAIOIINX COLHATIbHYI0 MOOMIBHOCTD, CIIOCOOHOCTD MPUHUMATh CaMOCTOSTENIbHbIE PEIICHHS;
. d®opMHpOBaHHE KaueCTB MbIIUICHUS, HEOOXOJUMBIX IS aJalTalluk B COBPEMEHHOM MH(GOPMAI[HOHHOM OOIIECTBE;
+ Pa3BuTHe HHTEpeca K MAaTEMaTHYECKOMY TBOPUYECTBY M MAaTEMAaTHUYECKUX CIIOCOOHOCTEH];
2) B METaIpeIMETHOM HaIpaBJICHHH:
* PasBurue mpencraBieHWl O MareMaTHKE Kak (opMe OMUCAHHWS W METOAE MO3HAHMS ICHCTBUTEIHHOCTH, CO3JaHHME YCJIOBHU MJIsi TPUOOPETECHUS
IMEPBOHAYAJIBHOT'O ONIbITA MATEMATHYCCKOI'O MOACIINPOBAHMA;
+ dopmupoBaHue OOIIKX CIIOCOOOB HHTEUIEKTYAIbHOW NEATEIBbHOCTH, XAPAKTEPHBIX [UIS MATEeMAaTHKH M SBISIONIMXCS OCHOBOW IT03HABATEIHHOU
KYJIBTYPbI, 3HAUUMOU TSI Pa3INuHBIX Cep YeTOBEUECKON IeATEeTbHOCTH;
3)B IIPEAMETHOM HAIIPABJICHUMU:
® OBJ'IaI[CHI/Ie MAaTeMaTUYCCKUMU 3HAHUAMA U YMCHHUAMU, HeO6XOI[I/IMBIMI/I I TIPOAOJIDKCHUA O6pa3OBaHI/I$I, N3Yy4YCHUA CMCIKHBIX NUCHUIIIINH, TPUMCHCHUA
B TTOBCEIHEBHOM KH3HU;
* Cospanue ¢pyHIaMEHTa 1J1s1 MATEMaTUYEeCKOTO pa3BUTHS, HOPMHUPOBAHUSA MEXaHH3MOB MBILIICHUS, XapAKTEPHBIX AJISI MATEMaTH4YECKON eSTEeIbHOCTH.
B opranuszanuy y4eOHO - BOCIUTATEIBHOTO MPOIecca BaXKHYIO pOJib UIparoT 3agaud. OHU SBISIIOTCS U 1IEJIbI0, U CPEICTBOM 00yueHHs. BaskHBIM ycioBHEM
NpaBUIbHOM OpraHU3allMM 3TOrO Mpolecca SBISETCS BHIOOP PpAIMOHAIBPHONH CHCTEMBI METOJOB M TPHEMOB OOy4eHUs, CHEUU(HUKH pEelIaeMbIX
00pa3oBaTeNbHBIX U BOCHUTATEIbHBIX 331a4.
Llenpio u3ydeHus Kypca MaTeMaTHKe B 7 - 9 Kjlaccax SBJSIETCS pa3BUTHE BHIYMCIUTENBHBIX YMEHHH 710 YPOBHS, TO3BOJISAIOIIET0 YBEPEHHO MCIONb30BaTh UX
Ipu peICHUM 3aJa4 MATCMAaTUKHW W CMCKHBIX IMPCIMETOB, YCBOCHHC allliapara ypaBHeHI/Iﬁ U HEPABCHCTB KAaK OCHOBHOI'O CpCJACTBAa MAaTEMATHYCCKOI'O
MOJIETIMPOBAHHUS 3a/1a4, OCYIECTBIEHHE (DYHKIIMOHATIBHON MTOATOTOBKYU LIKOJIbHUKOB.
Kypc xapakrepusyeTcs MOBBIIIEHHEM TEOPETHMUYECKOTO YPOBHA OOYYEHHs, IOCTENEHHBIM YCHJIHMEM POJHM TEOPETHYECKUX O00OOIIEHMH M AETyKTHBHBIX
3aKJIIOUYEHUI.



[TpuknanHas HanpaBIEHHOCTh PAacKpbIBa€T BO3MOYKHOCTh M3y4yaTh M pelllaTh NpaKkTUYeCKue 3afaud. B xome ocBoeHUs coiepikaHUs MaTeMaTH4ecKOro
00pa3oBaHMsl, ydJalluecs: OBJIAJeBAIOT Pa3HOOOPA3HBIMU CIOCO0AMHU JESITEIBHOCTH, IPHOOPETAIOT U COBEPUICHCTBYIOT OIBIT MOCTPOCHHS U HCCIIEIOBAHHS
MaTeMaTHYECKUX MOJEIeH Il ONUCAHUS M PEIICHNS IPUKIIaIHBIX 3324, 3a/1a4 U3 CMEKHBIX JHCIUIUINH.

JlanHas TmporpamMma peaju3yeTcs MOCPEICTBOM 3J0pOBbE COEpETaloNIMX, HWIPOBBIX TEXHOJIOTHH, JIMYHOCTHO-OPHEHTHPOBAHHOTO OOYy4YeHHs, C
WCTIOJIb30BaHUEM KaK IPYIIOBBIX, MTAPHBIX, TAK U KOHCYJIbTATUBHBIX (hOpM pabOTHI.

Ocob6ennoctu YMK:

-YMK OpHEHTHpOBaH Ha peaju3alMi0 CUCTEMHO-AEATEIFHOCTHOIO TMOAXO0Ja M PACCUUTaH Ha pa3HOOOpas3Hble CrocoObl MOBBHIMIECHUS 3(PPEKTHBHOCTH
00pa3oBaTeIbHOIO MpoLecca;

- B YMK pa3symHoe u cOalaHCUpPOBAaHHOE COYETAaHHE CTPOrOCTH M JOCTYHHOCTM H3y4yaeMOIro Marepuana, uTO IPEeANoyiaraeT BO3MOXKHOCTh
CaMOCTOSITETILHOTO 00yUeHMs;

- YMK pazpabotan ¢ yu€tom TpeOOBaHHMI K pe3ysibTaTaM OCBOCHHsI 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOTO OOIIET0 0Opa3oBaHUs, MPETYCMOTPEHHBIX
dIoc;

-YHUBEPCAJIbHBI M OOMIMPHBIA IUIAKTUYECKH MaTepuan B YydeOHHMKE M pabdoyux TeTpaasx I[O3BOJIAET pealn30BaTh MPHUHIMI YPOBHEBOU
g hepeHInaIum;

-3a/IaHUs IPaKTHYeCKOr HarpaBieHHOCTH B YMK criocoOCTBYIOT yCTaHOBICHUIO MEXKITPEIMETHBIX CBSI3€H U Pa3BUTUIO YHUBEPCAIBHBIX YYEOHBIX NEHCTBUMA
(YY);

-B yueOHUKE TPEICTABICHBI CBEICHUS U3 UCTOPUM MaTEMATHKH B BUJIE PACCKA30B U CIIPABOYHBIX JaHHBIX.

Jlannas pabouasi mporpamma 1o reoMeTpus 1Jisi 7-9 KJIaccoB COCTaBJICHA HA OCHOBE CIICAYIOIINX HOPMATUBHBIX TOKYMEHTOB!

- @enepanbHblii 3ak0H 0T 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit ®eaepanumn» (pea. ot 01.05.2017) ¢ nocneayromumMu U3M. U JOIL.

- @enepalIbHOTO TOCYIAPCTBEHHOTO 00pa30BaTENLHOTO CTaHAapTa OCHOBHOro obmiero obpazoBanus (PI'OC OO0O), yTBepKIEHHOTO MPUKA30M
MunuctepcTtBa oOpa3oBanust u Hayku P® ot 17.12.2010 r. Ne 1897;

- ITlopanok opraHu3anuy U OCYLIECTBICHHUS 0Opa30BATEIbHON JEATEILHOCTH 10 OCHOBHBIM 00I€00pa3oBaTeIbHBIM IpOrpaMmMaM - 00pa3oBaTeIbHBIM
IIporpaMMaM HaydajabHOTO OOIEro, OCHOBHOTO OOIIEro M CpeaHero ooiiero oopa3oBaHusi, yTBEPKIACHHBIM NPHKa3oM MuHHcTepcTBa 00pa30BaHUs U HAyKH
Poccutiickoit ®enepamnu ot 30.08.2013 Ne 1015;

- IIucemo muHHCTEpCcTBa 0OpazoBanus M Hayku PO Ne 08-1786 ot 28.10.2015 1. «O pabounx mporpammax ydeOHBIX ITPEIMETOBY;

- Tlocranosnenue ['maBHOroO rocynapcrsenHoro Bpaua Poccuiickoii @eneparyu ot 29.12.2010

No 189 «OO6 yrBepxkaennn CanlluH 2.4.2.2821-10 «CaHUTapHOATUAEMHOIOTUYECKHE

TpeOOBaHUs K YCIOBHUAM U OpraHu3aluy oOydeHus B 00111e00pa30BaTEeIbHBIX YUPEKACHUSIX» B peaakiuu ot 24.11.2015;

- Ilpuka3 Ne345 ot 28.12.2018r. «O denepanbHOM nepeyHe yueOHUKOB, pEKOMEHIYEMbIX K HCIIOJIb30BAHUIO NP pean3alii UMEIOLINX FOCy1apCTBEHHYIO
aKKpeIuTaluo 00pa30BaTeIbHbIX MPOrPAMM HAuyaJbHOTO OOIIEro, OCHOBHOIO OOIIEr0 M CPEIHEro oOIero oOpa3oBaHUs, YTBEPXKIEHHBIH NpHKa3oM
MunucrepcTBa npocseiieHus POy;

- IIpuxa3 Ne233 ot 08.05.2019r. «O BHeceHnU n3MeHEHUH B (eiepaabHbIi NepedyeHb yUeOHUKOB, PEKOMEHIYEMBbIX K HCIIOJIB30BAHUIO MPH PEATH3AIIH
MMEIONUX TOCYJAapPCTBEHHYIO aKKpPEAWTAIMI0 00pa3oBaTEeNbHBIX MPOTPaMM HAa4daJbHOTO OOIIEro, OCHOBHOTO OOIIETO M CpeaHero olmiero oOpa3oBaHUS,
YTBEpKACHHBIN TprKa3zoM MunucrepcTa mpocsemienns PO ot 28.12.2018 Ne345y;



[Tnanupyemsbie pe3yabTaThl OCBOSHUS Y4eOHOTO MpeaMeTa
JIM4YHOCTHBIE pPe3yJIbTaAThI:

1) BocriuTaHne pOCCUMCKON MPaskJaHCKOW WIEHTUYHOCTH:
naTpuoTH3Ma, yBakeHus: K OTeuyecTBy, NMPOLUIOE M HACTOsAIIEe MHOTOHALMOHAJIBLHOIO Hapoaa Poccuu; oco3HaHuE CBOEH 3THUYECKOM NMPHUHAIEKHOCTH,
3HAHME HCTOPHHM, $53bIKA, KYJbTYphl CBOEr0 HapoJa, CBOEro Kpas, OCHOB KYyJbTYpPHOTO Hacieaus HapoaoB Poccun M 4yenoBedecTBa; yCBOEHUE
TYMaHHCTHYECKUX, IEMOKPATUIECKUX U TPAJUIMOHHBIX IEHHOCTEW MHOTOHAIIMOHAILHOTO POCCUIICKOTO 00IIecTBa; BOCIIMTAHHE YyBCTBA OTBETCTBEHHOCTH
u poira niepen PoauHoit;

2) (GbopMHpOBaHHE OTBETCTBEHHOTO OTHOIICHUS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH OOYYAIOIIUXCSA K CAMOPA3BUTUIO U CaMOOOPA30BAHHIO HA OCHOBE
MOTHUBAIMM K OOYYEHHIO U IO3HAHUIO, OCO3HAHHOMY BBIOOPY M IOCTPOCHMIO JaibHeimell MHIUBHIyaJdbHOM TpaekTopuu oOpa3oBaHUs Ha 0aze
OpPUEHTUPOBKM B Mupe Ipodeccuil U NpoPecCHOHANbHBIX NPEANOYTCHUH C y4eTOM YCTOWYMBBIX IT03HABATEIbHBIX HWHTEPECOB, a TAK)KE€ HA OCHOBE
(opMHpOBaHUS YBaKUTEIBHOI'O OTHOUICHUS K TPYAY, Pa3BUTHSI ONBITA yYacTUsl B COLMATIBHO 3HAUUMOM TPYIIE;
3) ¢dopmupoBaHHKE LETOCTHOIO MUPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTHUKH, YIUTHIBAIOIIIETO
COLIMAJIbHOE, KYJIbTYPHOE, SI3bIKOBOE, JTyXOBHOE MHOI000pa31e COBPEMEHHOI0 MHPA;
4) (dhopMHPOBaHHE OCO3HAHHOTO, YBKUTEIBHOTO M JTOOPOKENATEIBHOIO OTHOIICHHS K JPYroMY YeJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHHIO, KYIbType,
A3BIKY, BEPE, MPa)IaHCKOM MO3MULMH, K UCTOPUH, KYJIbType, PEIUTUHU, TPAJULMIM, A3bIKaM, LEHHOCTAM HapoioB Poccum u HapoaoB MHpa; FOTOBHOCTU U
CIOCOOHOCTH BECTH JMAJIOT € APYTHMHU JIFOJIbMH U IOCTUTATh B HEM B3aUMONOHUMAHUS;

5) ocBoeHHE COLMATBHBIX HOPM, MPABUII MOBEJICHHS, POJici U (GOPM COLMATBHOW )KU3HU B IPYyIMIaxX U cOOOIIECTBaX, BKIIOYAs B3POCIbIC U COIMAIbHBIC
cooOlIecTBa; y4acTHE B UIIKOJHHOM CaMOYIPABJICHUH M OOIIECTBEHHOW >XH3HH B TMpeJesiaX BO3PACTHBIX KOMIIETCHIMH C YYETOM pEruOHajbHBIX,
ATHOKYJIBTYPHBIX, COMAIBHBIX U dKOHOMUYECKHX OCOOCHHOCTEIA;

6) pasBHUTHE MOPAIILHOTO CO3HAHUS M KOMIICTEHTHOCTH B PEIICHHH MOpAJbHBIX MPOOIEM Ha OCHOBE JIMYHOCTHOTO BbIOOpA, HOPMUpPOBAHHE HPABCTBEHHBIX
YYBCTB U HPABCTBCHHOI'O MOBCJICHUA, OCO3BHAHHOI'O 1 OTBETCTBCHHOI'O OTHOLICHUS K COOCTBEHHBIM MOCTYIIKaM;

7) dopmupoBaHHE KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOLICHHHM W COTPYAHHYECTBE CO CBEPCTHHUKAMH, JICThMH CTapIIEro M MIIAJIICTO BO3pacTa,
B3pOCJIBIMH B IpoIiecce 00pa3oBaTesIbHOM, OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCIIE0BaTENbCKON, TBOPYECKON U APYTHX BUIOB JI€ATEILHOCTH;
8) ¢dopmupoBaHKE IEHHOCTH 37J0POBOTO M O€30MacHOr0 00pa3a KU3HH; YCBOCHUE TPABHII HHAWBUIYaTbHOTO U KOJUIEKTHBHOTO 0€30M1aCHOTO MOBEICHUS B
qu3BBIqaﬁHBIX CUTyalluAX, YIPOXKAIOMIUX )KU3HU U 3T0POBbLIO HIO)IGP'I, IIpaBUJI MOBCICHUA HAa TPAHCIIOPTE U HA JOPOTax;

9) ¢opMupOBaHHE OCHOB JKOJOTHYECKOW KYJIBTYPbI, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO O3KOJIOTHYECKOTO MBIILICHUS, pPa3BUTHE OIBITA
HKOJIOTUYECKH OPUEHTUPOBAHHOM PeIeKCUBHOOLICHOYHOM U MPAKTUUECKON AESITETbHOCTU B )KU3HEHHBIX CUTYaIUsX;

10) oco3HaHWe 3HAYEHHS CEMbU B XKHM3HU YEIIOBEKAa M OOILIECTBA, MPHUHATHE IEHHOCTH CEMEHHOM KHU3HHU, YBAXHTEIbHOC W 3a00TIMBOE OTHOIICHHE K
YJIeHaM CBOEH CEMbU

; 11) pa3BUTHE ACTETUYECKOr0 CO3HAHMS YE€pPEe3 OCBOCHHE XY/I0’KECTBEHHOI0 Hacyeausl HapoAoB Poccun U Mupa, TBOPUYECKOM AEATEIbHOCTH 3CTETUYECKOTO
Xapakrepa.
MeTaﬂpe}IMeTHLIe pe3y.]'lI)TaTl)I:

1) ymeHHe caMOCTOSTENBHO OIpPENeNATh IETH CBOETr0 OOydYeHHs, CTaBUTh M (OPMYyIUpOBaTh Ui ceOs HOBbIE 3aJaud B ydeOe M IMO3HABATEIbHOM
JESATEIBHOCTH, Pa3BUBAaTh MOTUBBI U MHTEPECHI CBOEH NTO3HABATEIBHON JEATEILHOCTH;
2) yMeHHE caMOCTOSITEIbHO IJIAHUPOBATH ITYTH JOCTIKEHHS 1IeJIel, B TOM YHCIIe albTepHATHBHbIE, OCO3HAHHO BHIOMpATh Hanbosee 3pPeKTuBHbBIE CIOCOOBI



pelieHusi y4eOHbIX M MO3HABATENbHBIX 3a7a4; 3) YMEHHE COOTHOCUTH CBOM JEHCTBHS C IUIAHUPYEMBIMU PE3YyJIbTaTaMH, OCYLIECTBISITh KOHTPOJIb CBOEH
JeSITeTIbHOCTH B TIpOIecce AOCTIDKEHHS pe3yibTaTa, ONpeAessTh CIocoObl NEHCTBUI B paMKax MPEAIOKEHHBIX YCIOBUM M TpeOOBaHUM, KOPPEKTUPOBATH
CBOH JIEVICTBHS B COOTBETCTBUU C U3MEHSIOIIEHCS CUTYalUEH;

4)  yMeHHUe OIICHHBATh NTPABMIILHOCTH BBINIOJIHEHHS YIeOHOM 3a1a4H, COOCTBEHHBIC BO3MOYKHOCTH €€ PEIICHHS;

5)BiIaziecHue OCHOBaMH CaMOKOHTPOJIS, CAMOOIICHKH, IPUHSTUS PEIICHHH M OCYHIECTBICHHS OCO3HAHHOTO BBIOOpPa B Y4eOHOW W II03HABATEIHHOM
JESATEIIbHOCTH;

6) yMeHHe ompeneNsaTh IMOHSATHS, CO3[aBaTh OOOOIICHHs, YCTaHABIMBATH AHAIOTHH, KIACCH(UIMPOBATH, CAMOCTOSTEILHO BBIOMPATh OCHOBAHUS H
KPpUTCPUHN JIA I(J'IaCCI/I(bI/IKaHI/II/I, yCTaHaBJIMBAaThb HNPUYMHHO-CICACTBCHHBIC CBA3HU, CTPOUTH JIOTUYECKOC PACCYKACHUC, YMO3AKIHOYCHUEC (I/IHI[yKTI/IBHOC,
ACAYKTUBHOC U 110 aHa.HOFI/II/I) n Aej1aThb BbIBOJBI,

7) YMEHUEC CO3aaBaTh, IPUMEHATL U Hp606pa3OBLIBaTI) 3HAK1 U CUMBOJIbI, MOJCJIM U CXCMbI IJI PCIICHUA y‘IC6HBIX 1 IIO3HABAaTCIIBbHBIX 3a1a4,
8) CMBICIIOBOE YUTEHHE;

9) yMeHHe OpraHM30BBIBATh Y4eOHOE COTPYIHUYECTBO U COBMECTHYIO JCATENLHOCT C YYUTEIEM U CBEPCTHUKAMH; Pab0oTaTh HHIMBUIYAIBHO U B TPYIIIE:
HaXOAWTh OOIlee pelieHne W pas3penarb KOH(MIMKTHI HAa OCHOBE COTJIACOBAHMS TO3WIMN M ydeTa WHTepecoB; (OpMYyIUpOBaTH, apryMEHTHPOBATh H
OTCTanBaTh CBOE MHEHHUE;

10) yMmeHHe OCO3HAHHO KCIIOJB30BaTh PEUCBBIC CPEICTBA B COOTBETCTBHHM C 3aJauyeii KOMMYHHMKALUHM JJIsl BBIPQXKCHHS CBOMX YYBCTB, MBICICH W
NOTPEOHOCTEH; MIIaHUPOBAHMSI U PETYJISILUU CBOEH AESITEIbHOCTH; BIaJIEHUE YCTHON U MUCbMEHHOM PEUbl0, MOHOJIOIMUYECKON KOHTEKCTHOM peyblo;

11) dopMHpOBaHUE M pa3BUTHE KOMIIETEHTHOCTH B OOJACTH HCIIOIB30BaHUS WH(POPMAIUOHHOKOMMYHHKAIIMOHHBIX TexHojorud (mamee - WKT
KOMIIETEHIINN ); pa3BUTHE MOTUBALIMU K OBJIAJICHUIO KYJIbTYpO aKTUBHOT'O MOJIb30BaHUS CIOBAPSIMU U IPYTUMH TOMCKOBBIMU CUCTEMAMU;

12) ¢dopmupoBaHHe U pPa3BUTHE YKOJOTMYECKOTO MBIIUICHUS, YMEHUE MPUMEHITh €r0 B MMO3HABATEIbHOW, KOMMYHHKATUBHOM, COLMAIBHON MPAKTHKE H
npoecCuoHaIbHON OPUEHTAIINH.
Hpe[[MeTHbIe peByJ’ILTaTLI:

1) dbopmupoBaHue NpeACTaBICHUH 0 MaTEMaTHKE KaK O METOI€ MO3HAHMA JeHCTBUTEILHOCTH, MTO3BOJISIOIIEM OIUCHIBATh M U3Yy4aTh PeabHbIE MPOLECCH U
SIBJICHUS .

* OCO3HaHHE POJIM MAaTEMATUKH B pa3BUTHH Poccun u mupa;

¢ BO3MOXXHOCTb NPHUBECTU IPUMEPLI U3 OTECUECTBEHHOU BCCMHpHOﬁ HUCTOPHUU MATEMATUYCCKUX OTKpBITI/Iﬁ 1 UX aBTOPOB;,

2) pas3BuTHEC yMeHHU paboTaTh ¢ y4eOHBIM MaTEeMaTHYECKUM TEKCTOM (aHAIM3MPOBATh, M3BICKATH HEOOXOMMMYIO WH(OPMAIHUIO), TOYHO M TPAMOTHO
BbIpakaTb CBOM MBICAM C MPUMEHEHHEM MaTEeMaTHYeCKOH TEPMHUHOJIIOTMM M CHUMBOJUKH, MPOBOAMTH KiIacCU(UKAIMM, JOTHYECKHE OOOCHOBaHMUS,
JI0OKa3aTesIbCTBa MATEMATHYECKUX YTBEPKICHUH:
* COCTaBJIEHME IUIAHA pELICHWs 3aJaud, BBbIACJICHUE JTAallOB €€ PELICHHs, WHTEPHpeTalns BBIYMCIMUTEIbHBIX PE3YJbTaTOB B  3ajadye,
HCCIIEA0OBAHUIIONYUYEHHOTO PELLICHUS 3aa4H;
* PpELICHUE JIOTHYECKUX 3a/1a4;
3) OBJIAACHUC TCOMCTPUUYCCKUM S3BIKOM; Pa3BUTUEC YMCHUA HMCIIOJIb30BATh €0 JJid OMMCaHus NPCIMETOB OKPYKAIOUICTO MHUPA; PA3BUTHUEC IIPOCTPAHCTBECHHBIX
MIPEICTaBICHNH, H300Pa3UTEIHLHBIX YMEHHUH, HABHIKOB T€OMETPHUUECKHUX TTOCTPOCHHIA:
*  OIEpHpOBaHHUE MOHATUSAMU: (PUTYpPa, TOUKA, OTPE3OK, MpsAMast, JIyd, JOMaHasi, yroj, MHOTOYTOJIbHHK, TPEYTOJIbHHUK U Y€THIPEXYTOJIBHUK, TIPSIMOYTOIBHUK
¥ KBa/IpatT, OKPY>KHOCTb U KPYT, MPSIMOYTOJILHBIN MapajuieNenune, Kyo, map; n300pakeHre n3y4aeMbIX GUryp OT pyKH U C TOMOIIBIO JIMHEHKH U IUPKYJIIS;



* BBINOJHEHHUE U3MEPEHMS [UIMH, PACCTOSIHUM, BEJIMYUH YIJIOB C IOMOLIbI0 HHCTPYMEHTOB JJIsl U3MEPEHUI JAJIUH U YIJIOB;
4)  (dopMHpOBaHHE CUCTEMATHUYCCKHX 3HAHHU O IUIOCKMX (PUTypax M WX CBOMCTBaX, MPEICTABICHHI O MPOCTEUIINX IMPOCTPAHCTBEHHBIX TEJax; pa3BUTHE
YMEHUI MOJEJINPOBAHUS PEABHBIX CUTYAllN HA S3BIKE T€OMETPUH, UCCIEA0BAHNS IIOCTPOCHHON MOJIEIH C UCIIOIb30BAHNEM I'€OMETPUYECKHUX IOHATHUA U
TEopeM, arnmnapara ajareOpsl, peeHusi FeOMETPHUECKUX U MPAKTHYECKHX 3a/1a4:
* omepupoBaHHEe Ha 0a30BOM YypPOBHE NOHATHAMHU: PABEHCTBO (UTYp, MapauIeIbHOCTh W NEPHEHIUKYISPHOCTh NPSAMBIX, YIJIBI MEXIY MPSIMbBIMH,
MIEPIEHANKYIIAP, HAKJIOHHAs, IPOESKIINS;
* IPOBEIECHUE NOKA3ATEIbCTB B TEOMETPUHY;
* omnepupoBaHue Ha 0A30BOM YPOBHE IOHATUSIMH: BEKTOp, CyMMa BEKTOPOB, IIPOU3BEICHUE BEKTOPA HAa YUCII0, KOOPIAUHATHI Ha IJIOCKOCTH;
* pelIeHue 3a/1a4 Ha HaX0XK/ICHHE TeOMETPUYECKUX BEJTMUUH (IJIMHA U pacCTOSIHUE, BEJIMUMHA YIJIa, IUIOLIA k) 110 0Opa3laM WK aJropuTMam;
8) pasBuTHE yMEHHII IPUMEHSATh H3YYCHHBIC MOHSATHS, PE3yJbTaThl, METOJbI JJIS PEIICHHUs 3aJad MPAKTHYECKOTO XapakTepa M 3aJad U3 CMEKHBIX
JUCLUIUIMH C HMCIIOJIb30BaHUEM IPU HEOOXOAMMOCTH CIIPABOYHBIX MAaTEpHalIOB, KOMIIBIOTEPA, MOJIb30BAaThCsS OLIEHKOM M MPUKHIKOM MpU MPaKTHYECKUX
pacuerax:
* PpaclO3HAaBAHUE BEPHBIX U HEBEPHBIX BBICKA3BIBAHUI;
* OLICHMBAHME PE3YNbTATOB BBIYMCIIEHUH IPU PEIICHUH TPAKTHYECKUX 33]1a4;
* pelIeHre MPaKTHYECKHX 3a/1a4 ¢ IPUMEHEHUEM MTPOCTEHIIINX CBOMCTB GUTyD;
* BBIIOJHEHHE MPOCTEHIINX MOCTPOSHUI U U3MEPEHUH HA MECTHOCTH, HEOOXOIUMBIX B PEaJIbHON KU3HH;
Coaep:xaHue y4eOHOr o nmpeamera
[Ipocreiimme reomerpuueckue ¢urypsl Touka, npsmas. Otpe3ok, mayd. Yron. Bumel yrioB. CMexHble M BepTHKaNbHBIE yINbl. buccekrpuca yria.
[lepecekatomuecs v napajuienbHble npsmbie. [lepnenaukynspasie npsmble. [IpusHaku mapamnensHocTH npsiMbIXx. CBOMCTBa MapajieNbHBIX TMPSMBIX.
[lepnieHuKyasip ¥ HakKJIOHHas K NpsMoil. MHoroyronsHUkH. TpeyronbHuUKH. Bunel TpeyronbHukoB. MeauaHna, OUCCEKTpuca, BBICOTA, CPEIHSS JTMHUS
TpeyroiabHuKa. [Ipu3Haku paBeHCTBa TPeyroibHUKOB. CBOMCTBAa M NPU3HAKU PABHOOEAPEHHOTO TpeyrosibHuKa. CepequHHBIA NMEepIeHANKYISIp OTpe3Ka.
Cymma yrioB TpeyrojibHuUKa. Buemnue yrisl TpeyronbHuka. HepaBeHCTBO TpeyronbHuka. COOTHOLIEHHMS MEXAY CTOPOHAMHU U YIVIAMU TPEYTOJIbHHKA.
Teopema Iludaropa. I[lonoGuble TpeyronbHuku. Ilpu3Haku mogoOust TpeyrosbHUKOB. TOUKH HepeceueHHs MeIHaH, OMCCEKTPHUC, BBICOT TPEYroJIbHHKA,
CEePEeIMHHBIX TEPICHIUKYISIPOB CTOPOH TpeyroibHuka. CBOWCTBO OWCCEKTpUCHI TpeyroidbHUKa. Teopema ®aneca. Merpuueckne COOTHOIICHHS B
IPSIMOYTOJIBHOM TpeyrojbHuke. CHHYC, KOCUHYC, TAHI€HC, KOTAHT€HC OCTPOro yria MpsSAMOYTOJbHOrO TpeyrojpHuka U yriaos oT 0° mo 180°. dopmyusl,
CBA3BIBAIOIUE CUHYC, KOCHHYC, TAHI'€HC, KOTAHI'€HC OJHOI0 M TOro e yria. Pemienuwe TpeyronbHukoB. TeopeMa CHHYCOB M TEOpPEMa KOCHHYCOB.
Yeteipéxyronpauku. Ilapamnenorpamm. CBoiicTBa U nmpu3Haku napauenorpamma. IIpsaMoyronsHuk, poM0, KBaapaT, UX CBOMCTBA M NMpU3HAKU. Tpanenus.
Cpennsis nuHU Tpaneuuu U e€ cBoicTBa. MHOroyroiapHUkH. Bbimykible MHOroyronbHuku. CyMMa yIyIOB BBITYKJIOTO MHOIOYroJjibHHKA. [IpaBuibHBIE
MHOTOoyrojibHUKUA. OKpYyX’HOCTb U Kpyr. I'eoMeTpuueckue nocrpoeHuss OKpy>KHOCTb U KPYr. DJIE€MEHThl OKPYKHOCTU U Kpyra. LleHTpanbHble U BIUCAHHBIE
yrasl. KacaTenbHas K OKpYy>KHOCTH U €€ CBOKCTBA. B3aMHOE paconokeHue MpsiMOi U OKPY>KHOCTH.
OnucaHHas U BIMCAaHHAs OKPY>KHOCTU TPEYTroJIbHUKA. BrircaHHbIE U ONMCAHHBIE YETBIPEXYTOIBHUKHY, UX CBOMCTBA U IPU3HAKY. BIIMCaHHbIE U OIUCAHHBIE
MHOTOyrobHHUKH. ['eomerpmueckoe mecto Touek (I'MT). CepenuHHBIN TepreHAUKYISp OTpe3ka m Ouccektpuca yrima kak ['MT. ['eomerpuueckue
MOCTPOEHUS LUPKYJIEM U JTUHENKOW. OCHOBHBIE 337]a4u Ha IOCTPOEHHE: IOCTPOCHUE YIIIa, PABHOIO JAHHOMY, TOCTPOECHUE CEPEIUHHOIO NEPIIEHAUKYIIAPA
JAHHOTO OTpe3Ka, MOCTPOCHUE MPSIMOM, TPOXOISIIEH Yepe3 JaHHYI TOYKY M MEePIEHAUKYISIPHOW MTaHHOW MPSIMOW, TOCTPOCHHE OMCCEKTPUCH JAHHOTO
yria. IlocTpoenue TpeyronpHUKa Mo 3aAgaHHbIM 3neMeHTaM. Meton I'MT B 3amauax Ha mocTpoeHue. M3MepeHHe reoMeTpUYecKHX BeIW4uH J[nuHa



orpe3ka. PaccrosiHue Mexnay naBymsi Toukamu. PacctosHue oT Touku 10 mnpsMol. PaccrosHue Mexay napamienbHbIMH OpsMbeiMU. [lepumetp
MHOTOYTOJNbHUKA. J[nmuHa okpyxHOCTH. [lnmHa nyru oOkKpyxkHOCTH. ['pamycHas Mepa yria. BemnunHa BnucanHoro yriua. [loHdatue minomanu
MHOToyrojbHuKa. PaBHoBenukue ¢urypsl. HaxoxaeHue miomaan KBajapara, IpsMOYrojbHUKA, NapajuiegorpaMma, TpeyrojibHuKa, Tpanenuu. [lonsarue
wiomagu kpyra. Ilnomane cexkropa. OTHomeHue miomaneil nogoOHsIX Guryp. JlekapToBbl KOOPAMHATEI HA IUIOCKOCTH DOpMysa pacCTOSHHUS MEXIY
IBYyMs Toukamu. KoopauHATHI cepelnHbl OTpe3ka. YpaBHeHHE QUTYPHI. Y PaBHEHHUS OKPYKHOCTH M TIPSIMON. YTIIOBOHM Kod(hdHUIMEHT npsiMoid. BekTopbl
ITonsitue BekTopa. Moaynb (JuinHa) BekTopa. PaBHble BekTOphl. KosnuueapHsle BekTopbl. KoopanHatel BekTopa. ClloXKeHUE M BBIYUTAHUE BEKTOPOB.
YMHOXeHHe BekTopa Ha uuciio. CkalsipHoe HpousBereHue BeKTopoB. KocuHyc yria Mexay AByMsl BekTopamu. ['eomeTpuueckue mpeoOpa3oBaHUs
[TonsiTne o nmpeodpazoBanun purypsl. JBuxxenue Gpurypsl. Bunsl nmwxenus Gurypsr: napajuiesIbHbIN IepeHoc, 0ceBasi CHMMETpPHs], IEHTpaJIbHasl
cuMMeTpusi, noBopotT. Pasuble ¢urypsl. ['omoretus. Ilogobue duryp. Dnementsl noruku. OnpezneneHue. AKCHMOMBI M TeopeMbl. JloKa3aTesbCTBO.
JlokazarenbcTBO OT IpoTUBHOrO. Teopema, obpaTHas naHHO. HeoOxoaumoe u 1ocTaToyHOE yCaoBUs. YTIOTpeOIeHHE JIOTHUECKUX CBSI30K €CIH ..., TO ...;
TOrZla U TOJbKO Toraa. HavyanbHele cBefeHus no crepeomerpuu. [IpsMble u miockoctu B npoctpaHcTse. [Ipamas npusma. [upamuna. Hunuuap. Konye.
[Tap. I'eomerpus B ucropuueckom passutuu M3 ucropun reomerpun, «Havana» Esknupa. Mcropus msaroro nocrynara EBknmupa. Tpuronomerpus —
Hayka 00 M3MepeHHH TpeyroibHUKOB. [locTpoeHue mpaBuiIbHBIX MHOTOYyroibHUKOB. Kak 3aponwiace unes koopaunat. H. U. Jlobauesckuii. JI. Ditnep.
®avrec. [Tudarop.

TemaTHYecKoe IIAHMPOBAHNE ¢ YKA3aHHEM KOJIHYECTBA YaCOB, 0TBOJUMbBIX HA 0CBOCHHE KAKI0H TeMbl

7 knace
Ne rnaspl, | ConepxkaHue MaTepuana KommaectBo | [lenu u 3anauun Bocruranus GopMupoBanue:
naparpaca 4acoB
I'maBa 1 IIpocreimne 15 (dbopMHupOBaHUE aKTUBHOM I'pakJaHCKOM MO3MINH, TPAXKJAHCKOH OTBETCTBEHHOCTH,
reoMeTpuueckue QUrypsl u OCHOBAaHHOW HA TPAaJULMOHHBIX KYJIbTYPHBIX, JYXOBHBIX W HPABCTBEHHBIX
UX CBOMCTBA IIEHHOCTSX POCCUICKOro 001I1eCcTBa;
['naBa 2 TpeyroabHUKH 18
I'maBa 3 Mapamnensuple  npsamsie. | 16 LEHHOCTHOTO OTHOLIEHHSI K OTEYECTBEHHOMY KYJBTYPHOMY, HCTOPHYECKOMY H
Cymma YIJIOB HAyYHOMY HACICAMIO, NMOHMMAHUS 3HAYECHHs MATEMAaTHYECKOM HAyKU B JKU3HU
TPEYroJabHHUKA COBPEMEHHOI0 OOLIECTBA, CIIOCOOHOCTU BIAJIETh JIOCTOBEPHON HMH(pOpManuei o
I'maBa 4 OKpy>XHOCTb U KpYT. 16 NEPEIOBBIX JOCTHKCHHUAX U OTKPBITUSAX MUPOBOM M OTEUECTBEHHONM MAaTEMATUKH,
I'eomerpuyeckue 3aMHTEPECOBAaHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOICTBE MHpa U OOILECTBA;
IOCTPOCHUS
IToBTOpEeHue ul| 3 -[IPEACTABIEHHS O COLMAIBHBIX HOPMax U MPaBUIAX MEKIMYHOCTHBIX OTHOLIEHUH B
cucTeMaTH3anus y4eOHOTro KOJUIEKTHBE, TOTOBHOCTM K Pa3HOOOPa3HOW COBMECTHON JAEATEIBHOCTH IPH
Marepuana BBIIIOJJHEHUN YYEOHBIX, II03HABATENIPHBIX 3a/lau, BBINOJHEHUHM 3KCIEPUMEHTOB,
CO3JJaHUH Y4EOHBIX IPOEKTOB, -CTPEMJIEHHS K B3aUMOIIOHUMAHUIO U B3aUMOIIOMOILU
B TIpOIIeCcCe ATON Y4eOHOW JeSITeIbHOCTH; TOTOBHOCTH OIIEHUBATh CBOE MOBEACHHUE U




MOCTYIKHM CBOMX TOBapUUIEH ¢ MO3ULMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHUS NOCJIEACTBUN OCTYIIKOB;

Hroro 68
8 knace
Ne rnapel, | Colepikanne Marepuana KonudectBo | [lenu u 3amaun Bocnutanus GopmupopaHue:
naparpaga 4acoB
['napa | YeThIpEXYroNbHUKH 24 OCO3HAHUA LEHHOCTHU JXKU3HHU, OTBETCTBEHHOI'O OTHOLIECHUSA K CBOEMY 3I0POBBIO,
I'napa 2 Tlonobue TpeyrompHIKOB 11 YCTAaHOBKU Ha 3J0POBBIA 00pa3 KW3HU, OCO3HAHMS IOCIEICTBHNA W HENPUATHUS
BPEIHBIX MPUBBIYEK, HEOOXOAUMOCTH COOIIIOJICHUS TPABUII 0€30IIaCHOCTH B OBITY U
peabHON KU3HU
I'maBa 3 Pemenne mpaAMOyronsHeX | 14 -KOMMYHUKATHBHOM KOMITETEHTHOCTH B OO0IIIECTBEHHO MOJIE3HOMH,
TPEYTOJILHUKOB y4eOHOHCCIIEeI0BATENbCKOM, TBOPUECKOW U JAPYTUX BHIAX JAEATEIbHOCTH; UHTEpeca
['naBa 4 MHOrOyroNIbHHUKH. 11 K MPaKTUIECKOMY M3YUYEHHIO podeccuid U Tpyia pa3IndHoOro poja, B TOM YUCIIe Ha
ITnomaap OCHOBE TIPUMEHEHHSI TIPEIMETHBIX 3HAHUN, OCO3HAHHOTO BHIOOpA MHIMBUIYATbHON
MHOI'OyTrOJbHHKA TPACKTOPHHU IMPOJOJIKCHUA 06pa30BaHI/I$I C y‘léTOM JIMYHOCTHBIX HHTEPCCOB H
CIOCOOHOCTH K MPEAMETY, OOIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEN;
[ToBTOpeHue u| 8 -MHPOBO33PEHUECKUX TPEJCTABICHUN COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO
cUCTeMaTu3anus y4eOHOTO Pa3BUTHS HAYKH W COCTABJISIIOIIUX OCHOBY JJISi NMOHUMaHHS CYIIHOCTH HAyYHOH
MaTepuaia KapTUHBl MHpa; TMPEICTaBICHUHA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHS
NPUPOABI, B3aUMOCBS3SX 4YEJIOBEKa C IMPHUPOJHON Cpelod, O pONU NIpeaMeTra B
MO3HAHUM 3TUX 3aKOHOMEPHOCTEH; -IT03HABATEILHBIX MOTHBOB, HAIpaBJICHHBIX Ha
MOJlyY€HUE HOBBIX 3HAHUH TO NPEIAMETy, HEOOXOAMMBIX [UIsi OOBICHEHUS
HAOJI0JTaeMbIX TPOLIECCOB U SIBJICHMI; - MO3HABATEIbHOW M HMH(OPMALMOHHON
KYJIBTYpPbI, B TOM YHCJIE€ HABBIKOB CAMOCTOSITEIIEHOM paOOThI ¢ yUeOHBIMU TEKCTAMH,
CIIPaBOYHOM  JINTEPATypOi,  JOCTYMHBIMH  TEXHUYECKHMH  CPEIICTBAMHU
MHQOPMAIIMOHHBIX ~ TEXHOJOTHH; HWHTEpeca K OOy4YeHHI0O M  IO3HAHHUIO,
M0003HATEIPHOCTH, TOTOBHOCTHM M CHOCOOHOCTH K  CamMO0Opa30BaHMIO,
MCCIIEIOBATENbCKON JIEATENIFHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH WU
YpOBHS O0OyUEHUS B TabHEHIIEM.
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9 kjaacce

Ne riaBer, maparpaga

Conepxanne Marepuana

KonunuectBo

qaCoOB

enn u 3agaun Boctiutanuss GopMUpoOBaHUE:

I'masa 1

YeThlpEXYrobHUKA

16

I'masa 2

[IpaBunbHBEIE

MHOTI'OYT'OJIbHUKH

10

HKOJIOTHUYECKH 11eJIeCO00pa3HOr0 OTHOMICHHS K MPHPOJE KaK UCTOUYHUKY KuzHu
Ha 3emile, OCHOBE €€ CYIIECTBOBAHWS, NMOHHUMAHHUS LEHHOCTHU 3JI0POBOTO H
Oe3ormacHOro o0pasza JKWU3HU, OTBETCTBEHHOT'O OTHONICHHS K COOCTBEHHOMY
¢U3NUECKOMY M TICUXHYECKOMY 3JI0POBBIO, OCO3HAHHSI IICHHOCTH COOJIOICHHS
npaBuil 0€30MacHOrO MOBEACHMs IpH paboTe ¢ BeUIeCTBAaMM, a TaKXe B
CUTYaIUsIX, YIPOXKAIOIINX 3I0POBBIO M )KHU3HH JIOACH; -CIIOCOOHOCTU MPUMEHSTh
3HaHWs, TOJTy4YaeMble TIPU U3YUYEHUH TMPEaMETa, I PeIIeHus 3a1a4, CBI3aHHBIX C
OKpY’)Kalllle NpUpONHON Cpelod, TMOBBIIMICHUS YPOBHS 3KOJOTHYECKOM
KYJIBTYpPbI, 0OCO3HAHUS TTI00aTBHOTO XapaKTepa YKOJOTHIECKHUX MPOoOJIeM U IMyTei
UX PpEeHIeHHsS IMOCPEICTBOM METOIOB IPEAMETa; -IKOJIOTMYECKOTO MBIIUICHUS,
YMEHUS pyKOBOJICTBOBATHCS] MM B TIO3HABATEIIHHOM,

I'nmaBa 3

Z[eKapTOBLI KOOPAWHATDBI

12

I'naBa 4

Bektopst

14

-KOMMYHUKaTHBHOM KOMIIETEHTHOCTH B OOILIECTBEHHO HOJIE3HOM,
y4eOHOMCCIIEI0BATENIBCKOM, TBOPUECKOW M APYrMX BHIAX JAEATEIBHOCTH;
UHTEepeca K MPaKTUYEeCKOMY M3y4eHHIO npodeccuil U TpyAa pas3iIudHOro poja, B
TOM YHCJIE HA OCHOBE NPHMEHEHMs NPEIMETHBIX 3HAHUI, OCO3HAaHHOTO BbIOOpa
UHIMBUAYaJbHOH  TPAeKTOPUH  NPOJODKEHUS  o0Opa3oBaHus C  yd€ToM
JMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K MPEIMETY, OOIIECTBEHHBIX HHTEPECOB
U IOTpeOHOCTEN;

I'maBa 5

I'eomerpuueckue
npeoOpa3oBaHus

11

I'naBa 6

HauvanbHble cBeneHus u3
CTEPEOMETPHH

-MHUPOBO33pPEHYECKUX  NPEACTABICHUI  COOTBETCTBYIOIIMX  COBPEMEHHOMY
YPOBHIO Pa3BUTUSl HayKH U COCTABISIIOIIMX OCHOBY JUl MOHUMAHUS CYLIHOCTH
Hay4YHOM KapTUHBI MHpA; IPEACTABICHHMH 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pasBUTHUS TPUPOJBI, B3aUMOCBA3IX YEJIOBEKa C INPHUPOJHON cpenoi, o posu
npeaMera B IO3HAHMM STHX 3aKOHOMEPHOCTEH; -TI03HABaTENbHBIX MOTHBOB,
HaNpaBJICHHBIX Ha II0JlyY€HUE HOBBIX 3HAHUHN MO MPEAMETY, HEOOXOAUMBIX IS
OOBSICHEHUsI HAONIOJAEMbIX MPOLECCOB M SBICHUN; - II03HABAaTEILHOU U
MHQOPMAIIMOHHON KYJIbTYphl, B TOM 4YHCJIEe HaBbIKOB [naBa 6 HauanpHble
CBEJICHUS U3 CTEPEOMETPHH 5 CaMOCTOSTEILHON padOThl ¢ yUeOHBIMU TEKCTaMH,
CIPaBOYHOM  JINTEPATYpod,  JOCTYHNHBIMH  TEXHHMYECKHMMH  CPEACTBaMHU
MH(QOPMALMOHHBIX TEXHOJOTMH; MHTepeca K OOyYeHHI0 M  IO3HAHHIO,
TO0003HATETFHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K CcamMoo0Opa3oBaHMUIO,
HCCIIEIOBATENbCKON NESITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBIEHHOCTU U




ypoBHS 00y4YEeHHS B JaJIbHEUIIIEM.

Htoro
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