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1. TosicHUTe/ILHASA 3aMIUCKA
Jlannast pabouas TporpaMma OpHUEHTHpPOBAHA Ha ydaluxcs 5 Kiacca U
pean3yeTcsi Ha OCHOBE CIIEIYIOMINX JOKYMEHTOB:
1. ®enepanbHbIil TOCYAAPCTBEHHBIN 00pa30BaTEIbHBIM CTAaHAAPT OCHOBHOTO
oO1mero oOpa3oBaHwms.
2.IlpumepHble  MpOrpaMMbl  OCHOBHOTO  OO0mIero  oOpa3oBaHUsi IO
matematuke. (COopHUK pabouux mporpamm. MaTtemaTuka. 5-6 Kiacchl/[aBT.-COCT.
T.A.bypmuctpoBa].-3-e usa., crep.-M.: [Ipocsemienue, 2014.)
3.006pa3zoBarensHoil mporpammbl MBOY OOIII Ne 34
4.DenepanbHOrO MepeyHs y4eOHUKOB, pEKOMEHI0BAHHBIX MUHUCTEPCTBOM
oOpazoBanus Poccuiickoit ®denepannu K HUCIOIB30BaHUIO B 00pa3oBaTEIbLHOM
npolecce B 0011e00pa3oBaTeNbHbIX YupexaeHuax Ha 2015 - 2016 yueOHbIi TO/.
Henun
N3yyenne wMareMaTMKM B OCHOBHOW IIIKOJI€ HAMpaBlIEHO Ha JOCTHXKEHUE
CHEAYIOIINX LIENEH:
® B HaNpaBICHUH JUYHOCTHOTO PA3BUTHS:
-popMupoBaHUE TPEACTABICHUNA O MaTeMaTHKE KaK 4YacTH OOIIeueIOBEYECKOM
KyJIbTYPhI, O 3HAUAMOCTA MATEMaTUKH B PA3BUTHUH ITUBUJIU3AINHA COBPEMEHHOTO
00IIIeCTBA;
® Da3BHUTHE JOTHYECKOTO U KPUTHUYECKOTO MBIIUICHUS, KYJIbTYpPhl PEUH,
CHOCOOHOCTH K YMCTBEHHOMY 3KCIIEPUMEHTY;
-hOopMUPOBAHNE UHTEIUICKTYaIbHON Y€CTHOCTU U OOBEKTUBHOCTH, CIIOCOOHOCTH K
MPEOJIOJICHUIO MBICTUTENBHBIX CTEPEOTHIIOB, BBITEKAIONIUX U3 OOBIIEHHOTO
OTIBITA;
® BOCIUTaHWE  KauyeCTB JIMYHOCTH, OOECHEUYMBAIOIIUX  COLHUATIBHYIO
MOOHIIBHOCTB, CHIOCOOHOCTh MPUHUMATH CAMOCTOSITEIIbHBIC PEIICHNUS;
-popMHUpOBaHWE KA4YeCTB MBINUICHHUS, HEOOXOAMMBIX JUIsl aJanTalid B
COBPEMEHHOM MH(POPMAITMOHHOM OOIIIECTBE;
-pa3BUTHE WHTEpeca K MaTeMaTHYeCKOMY TBOPYECTBY MaTEeMaTHUYECKHUX
CIIOCOOHOCTEI;
® B METanpeaIMETHOM HAMPABICHUH:
-pa3BUTHE TPEACTABICHUN O MaTreMaThke Kak (opMe OIHCAaHUS U METOJC
MO3HAHUSA  JCHUCTBUTEIBHOCTH, CO3JaHWE  YCIOBUM IS  TPUOOPETEHUS
NIEPBOHAYAIIEHOTO OIBITa MATEMATHUECKOTO MOJICTTMPOBAHMS;
-popmupoBaHue  OOMMX  CIOCOOOB  HMHTEJUIEKTYalbHOW  JESTEIbHOCTH,
XapaKTepHBIX I MaTEeMaTHKH M SIBISIFOIIMXCS OCHOBOM IO3HAaBAaTEIhHOU
KYJIBTYPbI, 3HAUUMOMH JIJIs1 pa3IuIHBIX c(pep YeTOBeUeCKOl AeATeIbHOCTH;
® B [IPEAMETHOM HANpPaBIICHUHU:
-OBJIQJICHUE MATEeMAaTHYECKUMHU 3HAHUSAMH W YMEHHUSIMH, HEOOXOIUMBIMH IS
POJIOJDKEHUS 00pa3oBaHUs, WU3YUYEHUS CMEXHbIX JUCIUIUIMH, TPUMEHEHHUS B
MOBCEHEBHOM KU3HU;



e co3gaHue (QyHIAMEHTa IJiI MATeMaTUYeCKOro pPa3BUTHS, (HOPMUPOBAHUS
MEXAaHU3MOB  MBIIUIEHUS,  XapakKTepHBIX  JUII ~ MaTeMaTU4eCKOu
JESTEIBHOCTH.

2. O0uas xapakTepucTUKa yueOHOro mpeamera

Cooeporcanue mamemamuyeckozo 00pa306aHus B OCHOBHOW IIKOJE
dbopmupyeTcsi Ha OCHOBE (DYHIaMEHTAJIBHOTO S/Ipa IIKOJIHHOTO MaTeMaTH4YeCKOTO
oOpa3zoBanus. B mporpamMmme OHO TIPEACTAaBICHO B BHUIE COBOKYIHOCTH
COJIep KaTeNIbHBIX  Pa3/IeNIOB, KOHKPETU3UPYIOMIMX COOTBETCTBYIOIIME OJOKHU
byHIaMEHTAIBHOTO sIpa TMPUMEHUTEIFHO K OCHOBHOW mmikoisie. IIporpamma
periaMeHTHpyeT 00beM MaTepHuana, oO0s3aTeNBbHOTO ISl W3YyYEHUS B OCHOBHOU
IIKOJIe, a TakXKe JaeT NPHMEPHOE €ro pacmpeneieHue mexay 5—6 m 7—9
KJIACCaMH.

ConepkaHue MaTEMaTUYECKOTO O0pa3oBaHUSI B OCHOBHOM  IIIKOJIE
BKJIIOYAET CIEAYIOIINUE Pa3fenbl: apugmemura, aieebpa, yHKYuu, 6eposmHoCms
u cmamucmuka, ceomempus. Hapamy ¢ 3TUM B HEro BKJIIOYEHBI JBa
JIOTIOJIHUTENBHBIX Pa3/Ielia: J02UKA U MHOHCECBA, MAMEMAMUKA 8 UCIOPUYECKOM
paszeumuu, UYTO CBSI3aHO C peanu3anued 1eied OOUEHHTEUIEKTYaJIbHOTO H
OOIIEKYIbTYPHOTO pa3BuTHUs yuanuxcs. CoaepxkaHue Kaxaoro U3 3TUX pasJieioB
pa3BOpauMBacTCs B COJEPKATEIbHO-METOJUYECKYIO JIMHUIO, MPOHU3BIBAIOIILYIO
BCE OCHOBHBIC Pa3/ielibl COACPKAHUS MAaTEMAaTUYECKOTO OOpa30oBaHUs Ha JIAHHOMN
CTYIIEHH O0yUYECHUSI.

Conepxkanue paszena «ApudMeTvKa» CIyXKUT 0a3oi s JaJIbHEHIIEro
M3YUYEHUS YYaAlIUMHUCS MAaTEMaTUKH, CIIOCOOCTBYET PAa3BUTHIO UX JIOTMYECKOTO
MBIIIUICHUSI, (OPMUPOBAHUIO YMEHHUS TMOJH30BaThCAd AJITOPUTMAMHU, a TaK¥kKe
MPUOOPETEHUIO MTPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX B MOBCEIHEBHOMN >KU3HHU.
Pa3BuTre MOHATUS O YKCIe B OCHOBHOHM IIIKOJIE CBSI3aHO C PalMOHAJIBHBIMU U
UppalMoHAIbHBIMU YKCIaMHU, (OPMHpPOBAHUEM TIEPBUYHBIX MPEICTABICHUN O
JNEUCTBUTEILHOM 4HCJIE. 3aBEpIICHHE YHUCIOBOM JIMHUU (CHUCTEMaTU3allus
CBEJICHUI O JEWCTBUTEIBHBIX YHUCJIAaX, O KOMIUIEKCHBIX YHUCJAaX), TaK K€ Kak U
Oomee ClIoXKHBIE BOMPOCHl apudMeTuku (anroputM EBKiMma, oCHOBHas Teopema
apu(pMETUKH ), OTHECEHO K CTYNEHHU OOIIEro CPeHEro (IMOTHOT0) 00pa3oBaHUsI.

Conepxanue pasznena «AnreOpa» HampaBlieHO Ha (GOpPMHUPOBAHUE Y
yYaluxcsi MaTeMaTUYECKOro armapara i pelieHus 3aad U3 pPa3HbIX pa3JiesioB
MaTEMaTHUKH, CMEXHBIX MPEIMETOB, OKPYXAIOMed peanbHOCTU. SI3bIK anreOph
MOAYEPKUBACT  3HAUYCHUE  MAaTeMaTUKHM  Kak  s3blka  JUIl  [OCTPOCHUS
MaTEMaTUYECKUX MOJEIIEN MPOLECCOB M SIBJICHUM peanbHOro mupa. B 3amaum
W3YUYEHUs] aiareOpbl BXOIAT TaKXKE Pa3BUTHUE QJITOPUTMUUYECKOTO MBIIIICHUS,
HEOOXOJIMMOIr0, B YAaCTHOCTH, ISl YCBOCHHUS Kypca HWH(POPMATHUKHU, OBJIAJACHUS
HaBBIKAMU JEAYKTHUBHBIX paccyxjenuil. [IpeoOpa3zoBaHne CUMBOJIBHBIX (opMm
BHOCUT crHeuu@uueckuil BKJIAJ B pa3BUTHE BOOOPAKEHUS YYaIIMXCH, HX
CIIOCOOHOCTEW K MaTeMaTHYECKOMY TBOPUYECTBY. B OCHOBHOW MIKOJIe MaTepuas
TPYNIUPYETCS] BOKPYT PAIlMOHAIBHBIX BBIPAXKEHUH, a BOIPOCHI, CBS3aHHBIEC C
WPPANMOHATBHBIMU  BBIPAKEHUSAMH, C TPUTOHOMETPHUYCCKUMHU (YHKIHSIMU U



npeoOpa3oBaHUsMHU, BXOASAT B COACpPKAHME Kypca MaTeMaTHKWA Ha cTapiuei
CTYIEHHU O0YUYEHUS B IIKOJE.

Conepxxanne pasznena «OyHKIIMN) HALEICHO Ha MOIYYEHUE IIKOIbHUKaAMHU
KOHKPETHBIX 3HAaHUU O (YHKIMM KaK Ba)KHEWIIEH MaTeMaTHYeCKOM MOJIENN s
ONKCAaHUs M UCCIENOBaHMUS pPa3HOOOpa3HbIX mpoueccoB. I3ydenune 31oro
MaTepuaiga CIOCOOCTBYET PAa3BUTHUIO Y Y4YalllUXCS YMEHHUS HCIOJIb30BaTh
pa3iIuyYHbIe S3BIKM MAaTEMAaTUKHU (CIOBECHBIH, CHUMBOJIMYECKUH, Tpaduueckuil),
BHOCHT BKJaJl B ((OPMHUPOBAHHE MPEACTABICHUI O POJIM MAaTEMaTUKU B Pa3BUTUU
LUMBUJIN3ALNHA U KYJIbTYPBHI.

Paznen «BeposATHOCT, W CTaTUCTHKa» — 0Os3aTEIbHbIA KOMIIOHEHT
IIKOJIBHOTO 00pa30BaHMs, YCWIMBAIOIIMK €ro MNPUKIAJHOE M MNPaKTUYECKOE
3Hau€HHUE. DTOT Marepuail HeoOXOJHM MpEeXIe Bcero Mg (POpMUPOBAHUSA Y
ydalmuxcsi (yHKIMOHAIBbHOM TIPaMOTHOCTM — YMEHUM BOCIHPUHUMATH U
KPUTHUYECKH aHAIM3UPOBaTh MH(OpPMAILMIO, MPEACTABICHHYIO B Pa3JIUYHBIX
(dopMax, IOHUMATh BEPOSTHOCTHBIA XapakTEp MHOTHUX PEaJbHBIX 3aBUCHUMOCTEM,
IPOBOJIUTH  IPOCTEHIIME  BEPOSTHOCTHBIE  pacyeTsl.  V3ydyeHHe  OCHOB
KOMOMHATOPUKHM IO3BOJIUT Y4YalllUMCS paccMaTpuBaTh Cilydau, OCYIIECTBISAThH
nepedop U MOJACYET YKcia BaApUAHTOB, B TOM YUCJIE B MPOCTEHIINX MPUKIATHBIX
3aj1ayax.

[Ipy M3y4eHUM CTATHCTUKU U BEPOSITHOCTU PACIIMPSAIOTCS IPEICTABICHHUS
O COBPEMEHHON KapTMHE MHUpa U METOAAaX €ro HCCIeAOoBaHUs, (POopMHUpYETCS
MOHUMAaHUE POJIM CTATUCTUKH KAK MCTOYHMKA COLIMAJIBHO 3HAYMMOU MH(pOpManuu
Y 3aKJIQJIbIBAIOTCSI OCHOBBI BEPOSATHOCTHOTO MBIILIJICHUS.

Lenp conepxanusa pasaena «l'eomerpuss» — pa3BUTh y ydalluXcs
IPOCTPAHCTBEHHOE  BOOOpaXXEHME W JIOTMYECKOE  MBIIIJIEHUE  IyTeM
CUCTEMATUYECKOTO U3YUYEHUS] CBOMCTB F€OMETPUUYECKUX (DUTYp HA MIJIOCKOCTH U B
IPOCTPAHCTBE W  NPUMEHEHUS OTUX CBOWCTB IpU  PELICHWH  3a/1a4
BBIYMCIIUTEIBHOTO U KOHCTPYKTHUBHOTO XapakTepa. CylecTBeHHas poJib IPU 3TOM
OTBOJUTCS PA3BUTHIO reoMeTpudeckoil MHTyuuuu. CodeTaHwe HAriasaHOCTH CO
CTPOTOCTBIO  SIBJISIETCS. HEOTHEMJIEMOM YacTbl0 TIE€OMETPUYECKUX 3HAHUM.
Martepuan, otHocsmumiicss K Onokam «Koopaunatel» u  «Bektope», B
3HAYUTENIbHOM CTENeHN HeceT B ce0e MEXIPEeIMETHbIE 3HaHUS, KOTOPbIE HAXOAT
IIPUMEHEHUE KAK B Pa3JIMYHbIX MATEMAaTUYECKUX TUCLHUIIMHAX, TAK U B CMEXKHBIX
npeaMeTax.

OcobOenHocThio paznena «Jlormka W MHOXECTBa» ABISETCS TO, YTO
MPEICTABICHHBIA B HEM MaTepHUall IPEUMYLIECTBEHHO U3Y4aeTCs] U UCIONIb3YeTCs
pacmpeieiecHHO — B XOJE€ pacCMOTPEHMsI pa3IMYHBIX BOIPOCOB Kypca.
CooTBeTCTBYIOUIMI MaTepuali HalleJIeH Ha MaTeMaTHYEeCKOE Pa3BUTUE YHAILIUXCH,
dbopMHpOBaHUE Y HUX YMEHHSI TOYHO, CKATO M SICHO U3JIaraTh MBICIU B YCTHOU U
MMUCbMEHHOMN PEYH.

Pasnen «MartemaTuka B MCTOPUYECKOM pPa3BUTHW» IPEJHA3HAYEH IS
dbopMUpOBaHUA TPENCTABICHUM O MaTeMaTHKe KakK dYacTh YeJIOBEYEeCKOU
KyJIbTYpbl, AJi1 OOILNEro pa3BUTHs IIKOJBbHUKOB, IS CO3JaHUS KYJIbTYpPHO-
UCTOpHYECKON cpenbl oOydeHus. Ha Hero He BbIIESETCS CHELHATBHBIX YPOKOB,
YCBOEHUE €r0 HE KOHTPOJIUPYETCS, HO COAEPKAHWE ATOr0 pasjesia OpraHu4HO



MPUCYTCTBYET B y4eOHOM IMpoOIecce KaK CBOETO poja TyMaHWTApHbIN (oH mpu
pPacCMOTpPEHHH TPOOJIEMATUKH OCHOBHOTO  COJEP)KAHHUS  MaTeMaTHYECKOTO
oOpa3oBaHUs.

3. Onucanue MecTa y4eOHOTr0 MpeaMeTa B Y4eOHOM IJIaHe

Cornacno yue6nomy miaany MBOY OOILI Ne34 na u3yueHue MaTeMaTuKu
B OCHOBHOM IIKOJIE€ OTBOJIUT 5 y4eOHBIX YaCOB B HEJEIIO B TEUCHHE KaXKIOro roja
oOyueHwusi, Bcero 875 ypoKoB.

Cormacao ydebnoro miana MBOY OOIIl Ne34 B 5 — 6 kmaccax
u3ydaercs mnpeamer «Marematuka» (MHTETpUpOBaHHBIA mpenmer), B 7 — 9
KJIaccax NapajuielIbHO U3y4aroTCs MpeaAMEThI «Anredpa» u «l'eomeTpus».

Pacnipenenenne yueOHOro BpeMEHU MEXKIY 3TUMHU MIPEAMETAMU
MIPEICTABICHO B TAOJIHIIE.

KoanuecTBo 4acosB
Ipeamersl
Ha CTYNIEHHU
Kiaaccesl | MaTeMaTHYECKOI O
OCHOBHOI'O
HUKJIA
oOpa3zoBaHusi
5-6 MaremaTtuka 340
7-9 Anrebpa 306
["'eomerpus 204
Bcero 850

[Ipeamer «Marematuka» B 5—6 Kjaccax BKJIIOYAET apuPMeTHUECKUi
MaTepHua, JIEMEHTbl areOpbl U TEOMETPUM, a TAKKE DJIEMEHTHI BEPOSTHOCTHO-
CTaTUCTUYECKOM JINHUU.

[Ipeamer «AnreOpa» BKJIIOYAET HEKOTOpPHIE BOIPOCH apU(DMETHKH,
pa3BUBAIOIIME YHCIOBYIO JIMHUIO 5—6 KIACcCOB, COOCTBEHHO alreOpanyecKuii
MaTepuai, »JSJIEMEHTapHbie (YHKIMHM, a TakKe JJIEMEHTBl BEPOSTHOCTHO-
CTaTUCTUYECKOM JINHUU.

B pamkax yueOHoro mpeamera «l'eomeTpusi» TpaaUIIMOHHO H3Yy4arOTCs
€BKJIMJOBA TE€OMETPHsS, DJJIEMEHThl BEKTOPHOM anreOpbl, TeOMETPUUYECKHUE
npeoOpa3zoBaHus.

B cuily HOBU3HBI JJIs1 IIKOJIBI BEPOSITHOCTHO-CTATUCTUYECKOTO MaTepuasa
U OTCYTCTBUSI METOJAMYECKUX TPATUIIMA BO3MOXKHA BapUAaTUBHOCTh MPU €T0
CTPYKTypHUpoOBaHuMU. Haudano u3ydeHuss COOTBETCTBYIOIIEIO MaTepualia MOXKET
OBITH OTHECEHO M K 5—6, m kK 7—9 kmaccam. Kpome Toro, ero usioxeHHe
BO3MOYKHO KaK B paMKax Kypca anareOpbl, TaK U B BUJE OTICTLHOTO MOJTYJIS.

4. JIMYHOCTHBIE, MeTampeaMeTHbIe W TMpPeIMeTHbIE Pe3yJbTaThl
OCBOEHHS YUYeOHOT0 MpeaMeTa

[TporpamMmMa T03BOJIIET JOOMBATHCS CICAYIOIIUX PE3yIbTaTOB OCBOCHUS
o0pa3oBaTeabHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHUS:

JIUYHOCMHDbLE:



1) OTBETCTBEHHOTO OTHOUICHHSI K YYE€HHUIO, TOTOBHOCTH M CIIOCOOHOCTH
oOy4Jaronmxcss K cCaMOpPa3BUTUIO M CaMOOOpPA30BAHMIO Ha OCHOBE MOTHBAIIMU K
OOyYEHHIO U TIO3HAHUIO;

2) ¢opMupoBaHUSI KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIICHUH H
COTPYIHUYECTBE CO CBEPCTHUKAMU, CTapIIMMU U MJIQJAIIMMUA B 00pa30BaTelIbHOM,
y4e0HO-UCCIEeI0BATEIbCKON, TBOPUECKON U APYTUX BUJAX IE€ATEIbHOCTH;

3) yMmMeHusi CHO, TOYHO, IPaMOTHO H3JlaraTh CBOM MBICIM B YCTHOW H
NUCPMEHHOW peYM, TOHUMAaTh CMBICT TIOCTABJICHHOW 3a/Jayd, BBICTPAUBATh
apryMEHTaIUIO, TPUBOJAUTH PUMEPHI U KOHTPIPUMEPHI;

4) mepBOHAYAIBHOTO TIPEICTABIICHUS] O MAaTEMaTHIECKON Hayke Kak cdepe
YeJIOBEYECKONW MeATeNbHOCTH, 00 3Tamax e€ pa3BuUTHS, O €€ 3HAUMMOCTH IS
pa3BUTHS ITUBUIIH3AIINH;

5) KpPUTHYHOCTH MBINUICHHUS, YMEHHs pacmo3HaBaTh JIOTUYECKU
HEKOPPEKTHBIE BHICKA3bIBAHUS, OTIMYATh TUIIOTE3Y OT (PaKTa;

6) KpeaTHBHOCTH MBIIIJICHUS, HHUIIMATUBBI, HAXOIYMBOCTU, AKTUBHOCTHU
IpU pellIeHnH apu(MeTUIECKUX 3a/1ay;

7) yMeHHS  KOHTPOJMpPOBaTh MpOIEecC U  pe3ylbTaT  y4yeOHOMH
MaTEeMaTUYECKOH 1eATEIbHOCTH;

8) (¢dopMupoBaHHs CIOCOOHOCTHM K HMOLMOHAIBHOMY BOCIPHUSATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/1a4, PEIICHUH, pacCy KICHHUIA;

Memanpeomemmble:

1) crmocoOHOCTH CaMOCTOSITENBHO IUIAHUPOBATH AJIbTEPHATUBHBIE MYTH
JTOCTHXKEHHS 1IeJiel, OCO3HaHHO BbIOMpaTh Hambojee 3(PPEeKTUBHBIE CHOCOOBI
pelieHus: yueOHbBIX U TO3HABATENIBHBIX 33/1a4;

2) YMEHHS OCYIIECTBIISATH KOHTPOJIb 10 00pa3ily ¥ BHOCHTh HEOOXOIMMBIC
KOPPEKTHUBHI;

3) cocoOHOCTH aJeKBaTHO OIICHUBATh MPABMJIBHOCTh WJIM OMIMOOYHOCTH
BBITIOJIHEHUS Y4eOHOW 3amaun, €€ OOBEKTUBHYIO TPYAHOCTh M COOCTBEHHBIE
BO3MOKHOCTH €€ PEIICHHUS;

4) ymeHHs YyCTaHaBIMBaThb NPUYUHHO-CIEICTBEHHBIE CBSI3U; CTPOUTH
JIOTHYECKHE PACCYKICHUS, YMO3aK/IIOUeHUs! (MHAYKTUBHBIC, JCTyKTUBHBIE U TIO
aHaJIOTUH) U BBIBOIBI;

5) ymeHus co3aaBaTh, MNPUMEHATH U MPEOOPa3OBBHIBATH 3HAKOBO-
CUMBOJIMYECKHE CpPEICTBA, MOJEIM M CXEMBI IS pEIICHUS Y4eOHBIX W
MO3HABATENIbHBIX 33]1aY;

6) pa3BUTUS CHOCOOHOCTH OpPraHU30BbIBATH YUEOHOE COTPYIHHMYECTBO U
COBMECTHYIO JACSTEILHOCTh C YYHTEIEM M CBEPCTHUKAMH: OMpPEINSSITh IIEIH,
pacnpenensath (pyHKIUM W PONHM YYaCTHUKOB, B3aMMOJICHCTBOBATH W HAXOAWTH
oOuue cnocoObl paboThl; yMEHHUs paboTaTh B TPyMIe: HAXOAUTh OOLIEe pelieHue
U pa3peniatb KOH(IUKTH Ha OCHOBE COTJIACOBAaHUS MO3UIMHA U yu€Ta MHTEPECOB;
clymiath mapTHEPA; (OPMYyIUpPOBaTh, ApPTyMEHTHPOBATh M OTCTaMBaTh CBOE
MHEHHE;

7) hbopmupoBanus y4eOHON U OOIIENOIB30BATEIHCKON KOMIIETEHTHOCTH B
00JacTh HCIOJIb30BaHUA HMH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJOTUI
(MKT-KOMIIETEHTHOCTH);



8) mepBOHAYAIBHOTO MPECTABICHUS 00 MUIESX U O METOAAX MAaTeMaTHKU
KaK 00 YHUBEPCAIbHOM S3bIKE HAYKU U TEXHUKH;

9) pa3ButHs CrOCOOHOCTH BHUIETh MaTEMAaTHYECKYIO 3ajladyy B JPYrux
JTUCHUIUIMHAX, B OKPY>KaIOIIEeH KU3HU;

10) yMeHHS HaxoIWTh B PA3JIMYHBIX HCTOYHHMKAX HH(OpMAIIHUIO,
HEOOXOJAUMYIO [IJIsl pElIEHUsI MaTEeMaTUYECKUX MpoOJieM, U MPEJCTaBIsATh €€ B
NOHATHOW (opMe; MPUHUMATh PEIICHHE B YCIOBHSIX HEMOJHON U HM30BITOYHOM,
TOYHOM U BEPOSITHOCTHOU MH(OPMAIINH;

11) ymeHus mNOHMMATh M WCIHOJIB30BaTh MAaTEMAaTUYECKUE CPEACTBa
HaIJIIHOCTH  (PUCYHKH, YEpTEXH, CXEMbl M Jp.) Ui HUIIOCTPaluH,
UHTEPIIPEeTalNU, apTyMEHTAIIH;

12) ymeHus BBIABUTATh THUNOTE3bI TPU PEHICHUU YYEOHBIX 3a7ad |
MOHUMAaHUs1 HEOOXOIUMOCTHU UX MPOBEPKU;

13) moHUMaHMS CYIIHOCTH aJTOPUTMHUYECKUX MPEANUCAHUNA U YMEHHUS
JEHCTBOBATh B COOTBETCTBUU C MPEAJIOKEHHBIM aJITOPUTMOM;

14) ymeHUsT CaMOCTOSITENIBHO CTaBUTh 1€, BBIOUpATh W CO3/1aBaTh
QITOPUTMBI JJIS PEIICHUS] y4eOHBIX MaTEMAaTHYECKUX TIPOOIIEeM;

15) cnocoOGHOCTM IUIaHMPOBaTh W OCYLIECTBISTH  JAESTEIBHOCTD,
HaIpPaBJICHHYIO HA pEIlIeHUE 3a/]a4 UCCIIEI0BATENIbCKOIO XapaKTepa;

npeomemuole:

1) ymenusst paboTaTh C MaTE€MaTHUUYECKUM TEKCTOM (CTPYKTYpUpOBAHUE,
U3BJICUEHUE HEOO0XOAMMON MH(OpManuu), TOYHO W TPAMOTHO BBIpAXAThb CBOU
MBICTA B YCTHOM W TUCHBMEHHOW pEYH, TMPUMEHSS MaTeMaTHYECKYIO
TEPMUHOJIOTMI0O M CUMBOJIMKY, HCIIOJb30BaTh PA3JHMYHBIE S3BIKM MaTeMaTHKU
(clloBeCHBI,  CUMBOJMYECKUW,  rpaduyeckuii),  pa3BUTUA  CIHOCOOHOCTH
00OCHOBBIBAaTh CYXKIEHUS, IPOBOJUTH KJIACCU(UKAIHIO;

2) BnaneHusi 6a30BbIM MOHSTUHWHBIM arapaToM: UMETh MPEJCTaBICHUE O
qucie, ApoOu, MPOILEHTaX, 00 OCHOBHBIX T'€OMETPUUYECKUX OOBEKTaX (TOYKa,
npsiMasi, IOMaHasl, yroj, MHOTOYTOJIbHUK, MHOTOTPaHHUK, KPYT, OKPY>KHOCTb, I11ap,
cdepa

u  mp.), (opMupoBaHHS ~ MPEACTABICHUH O  CTATUCTHUYECKUX
3aKOHOMEPHOCTSIX B PEAIbHOM MUPE U Pa3IMUHbIX CIOCO0AX X U3YUEHUS;

3) yMeHHUs BBITIOJIHATH apuMeTHdecKue npeoOpa3oBaHus parlmOHATBHBIX
BBIPOKCHHA, MPUMEHATh HUX IS PENICHUS yJeOHBIX MaTeMaTHYeCKHX 3aaad U
3aJlay, BO3HUKAIOUINX B CMEKHBIX YUYEOHBIX MPEIMETaX;

4) yMeHu M0Ib30BaTHCA U3YUYEHHBIMU MaTeMaTUYECKUMU (hopMyJiaMu;

5) 3HaHUsI OCHOBHBIX CIIOCOOOB MPEICTABICHUS U aHAJIU3a CTATUCTUYECKUX
JAHHBIX; YMEHHS pemaTh 3a/layd ¢ [OMOIbI0 Tepedopa BCEX BO3MOMXKHBIX
BApUAHTOB;

6) yMEHUS TIPUMEHATH M3yYCHHBIE TOHSTHS, PE3yJbTaThl U METOMBI TPH
pEelIEHUH 3a/ady M3 pPa3Iu4HbIX pasleloB Kypca, B TOM 4YHMCIE 3a1ay, He
CBOJSIILMXCS K HEMOCPEACTBEHHOMY ITPUMEHEHHUIO U3BECTHBIX aJTOPUTMOB.

5. Copep:kaHue y4eOHOr0 nmpeamera
APUDOMETHUKA



Harypaabuble uymcaa. Harypansneii psxg.  Jecsatuunas cucrema
cuucieHus. ApupMeTHdeckre IEHCTBUS C HAaTypajdbHbIMU yuciamMu. CBoicTBa
apupMETHICCKUX JEeHCTBUI.

CreneHb ¢ HaTypaJIbHBIM IIOKA3aTEIIEM.

UucioBble BBIPAXKEHUS, 3HAYCHUE YHUCIOBOTO BbIpaxkeHus. llopsamok
JEHCTBUI B UNCIIOBBIX BBIPAKEHUSX, UCIIOJIb30BAHNE CKOOOK. PelieHne TeKCToBbIX
3aJa4 apu(PMETUUECKUMHU CIIOCOOaMH.

Jenutrenmn u kpatHele. CBoOWCTBa M MNpU3HAKU JeauMocTH. [IpocTeie u
COCTaBHbIC 4HuCHa. Pa3yokeHrne HaTypaabHOTrO YHMCia HA NPOCTHIE MHOXKUTEIIU.
JleneHue ¢ 0CTaTKOM.

Jpoon. OObIkHOBEHHBIE JIpoOU. OCHOBHOE CBOMCTBO ApoOu. CpaBHEHUE
OOBIKHOBEHHBIX Jpo0ed. Apudmernueckue AEUCTBUS C OOBIKHOBEHHBIMH
npobsiMu. HaxokaeHue 4acTu OT 1EeJI0ro U LENOoro 1Mo ero 4YacTH.

Hecstuunbie 1pobu. CpaBHEHHME OECATHUYHBIX OpoOeil. Apudpmernyeckue
NEUCTBUS € NEeCATUYHBIMU JIpoOsimu. [IpencraBneHue necsTUuHON ApoOU B BUIE
OOBIKHOBEHHOH 1po0U ¥ OOBIKHOBEHHOH B BUJIE JECATHUYHOM.

IIponeHThI; HAaXO0XIACHUE MPOLEHTOB OT BEIWYUHBI U BEIUYHUHBI II0 €€
npoueHtaM. OTHOLIEHWE; BBIPA)KEHHE OTHOLICHHWS B IIpoleHTax. IIpomoprus;
OCHOBHOE CBOMCTBO IPOIIOPLIUH.

Pemenne TekcTOBBIX 3a7a4 apUPMETUUECKUMU CIIOCOOAMH.

PaumonanbHbie uymciaa. llonoxurenbHble W OTpULATENBHBIE YHCIA,
MOZYJIb 4Ynciia. MHOXECTBO LENBIX YHUCEN. MHOXKECTBO PAalMOHAIBHBIX YHCEIL
paIMOHATILHOE YMCIIO KaK OTHOIIeHne M/n, rie

Mm — LEJI0e YNCIIO, 1 — HaTypanbHOE yucio. CpaBHEHHE pAallMOHAIBHBIX
yucen. ApupMeruyeckue ACUCTBUS C palMOHANbHBIMU uyuciaamu. CBoicTBa
apupmeTnyeckux aercTBuil. CTeneHb ¢ UEIbIM MOKA3aTEIEM.

JeiicTBuTe/IbHBIC YK cIa. KBagpaTHbIl KOpeHb U3 ynciia. KopeHnb TpeTeen
CTEIICHH.

[Tonsitue 00 wppanmoHansHOM umcie. MppanuonaibHOCTh unciaa V2 u
HECOU3MEPUMOCTh CTOPOHBI M JUAroHau KBajparta. JlecaTnyHble MpUOIHKEHUS
UPPALMOHATIBHBIX YUCEIL.

MHOX€eCTBO JEHUCTBUTENBHBIX YHUCEN; NPEACTABICHUE IEHCTBUTEIbHBIX
yucell B BUAE OECKOHEUHBIX NECATHUYHBIX ApoOeil. CpaBHEHHE NEeHCTBUTEIbHBIX
quced.

Koopnunathas mnpsimas. M300paxkeHue uucen TOYKaMHU KOOPJUHATHOM
psAMON. UHUCIIOBBIE TPOMEKYTKHU.

N3mepenusi, npudIn:KeHNsl, olleHKH. Pa3Mepbl 00BEKTOB OKPYIKAIOIIETO
Mupa (OT 3JEMEHTapHbIX 4YacTull 10 BceneHHoil), NIUTENIbHOCTh MPOILIECCOB B
OKpy’KarouieM Mupe. Brienenre MHOKUTENS — creneHu 10 — B 3anucu yncna.

[TpubnmxkeHHOe  3HAYEHHE  BEJIMYHMHBI, TOYHOCTh  MPHUOIMKECHHUS.
OxpyriieHHe HaTypajbHBIX YHCEN U JAECATUYHBIX Apobei. [Ipukuaka u oueHka
PE3yIbTAaTOB BBIYNCICHHM.

AJITEBPA

AJireOpanyeckue BbIpameHHsl. ByKBEHHbIE BBIPRKEHHS (BBIPAXKEHUS C

nepeMeHHbIMHM). YuciaoBoe 3HauyeHHWe OYyKBEHHOro BblpaxkeHHs. [lomycTtrmblie



3Ha4eHUs TIepeMeHHbIX. [loxcraHoBKa BBIpAKEHHMHM BMECTO IEPEMEHHBIX.
[TpeoOpa3oBaHne OYKBEHHBIX BBIpaXEHHM Ha OCHOBE CBOMCTB apU(hMETHUECKUX
nericTBuil. PaBeHCTBO OYKBEHHBIX BhIpaKeHHM. TOXIecTBO.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTeleM M €€ CBOMCTBA. OIHOWIECHBI U
MHOrowieHsl. CreneHb MHoOrowieHa. ClO)KeHue, BBIYMTAHUE, YMHOYKECHHE
MHOTOWICHOB. POpMyIIbI COKPAIICHHOIO YMHOXKEHUS: KBaApaT CyMMBbl U KBaJpar
pasznoctu. ®opmyna pasHocTu kBaapaToB. [IpeoOpa3oBaHue 11€I0T0 BBIpaXKEHUS B
MHOTrO4IeH. Pa3nokeHrue MHOTOWIEHOB Ha MHOXKMUTENW. MHOTOWIEHBI C OJHOU
nepemeHHon. Kopens wmHoOrowiena. KsaapaTHeli TpexXwieH; pas3jokKECHHUE
KBaJPaTHOTO TPEXUYJICHA HA MHOKHUTEIIH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpanveckoil Ipoowu.
CnoxeHue, BbIYMTaHUE, YMHOXKEHHE, JIeJICHUE anreOpanueckux apoodei. CteneHb
C LEJIBIM IOKA3aTENEM U €€ CBOMCTBA.

PanmonaneHbple BBIpRXXEHMSIT M UX IpeoOpa3oBaHusa. JlokazaTenbCTBO
TOXECTB.

KBanparusie kopau. CBoicTBa apuMeTndecKux KBaApaTHBIX KOPHEN U X
IPUMEHEHUE K IPeoOpa30BaHUIO YUCIOBBIX BBIPAKEHUM U BBIUUCICHUSIM.

YpaBHenusi. YpaBHeHUE C OJHOW mnepemeHHOH. KopeHb ypaBHEHWUS.
CBolicTBa YNCIOBBIX PABEHCTB. PABHOCUIIBHOCTD YPaBHEHUI.

JluneitHoe ypaBHeHue. KBagpaTtHoe ypaBHeHue: Qopmyia KOpHEH
KBaJIpaTHOro ypaBHeHus. Teopema Buera. Pemenune ypaBHEHUI, CBOIAAIIMXCS K
JMHEWHBIM U KBaApaTHbIM. [IpuMepsl pemenuss ypaBHEHUN TPETHEU W YETBEPTOU
creneHu. Pemenrie 1poOHO-pallMOHATIBHBIX YPaBHEHUH.

VYpaBHeHue ¢ [ByMs IIepeMEHHBIMHU. JIMHENHHOE ypaBHEHME C JBYMs
IIEPEMEHHBIMH, IPUMEPBI PELIEHNS YPABHEHUH B LIEJIBIX YHCIIAX.

CucremMa ypaBHEHHI C JIBYMS NEPEMEHHBIMU. PaBHOCHIIBHOCTH CHUCTEM.
Cucrembl JBYX JIMHEWHBIX YPAaBHEHUH C JBYMS IEPEMEHHBIMHU; PpELICHUE
IIOJCTAHOBKOM M CilOXeHueM. Ilpumepsl pelieHuss CUCTEM  HEJIMHENMHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aj1a4u alredpandeckum crocooom.

JlekapTOBbl KOOpAMHATHI Ha IUIOCKOCTU. ['paduueckas WHTEpHpeTanus
ypaBHEHUS C JBYyMs MepeMeHHbIMU. ['paduk TMHEHMHOro ypaBHEHUS C ABYMS
NEPEeMEHHBIMH; YIJIOBOM KO3(QUIMEHT mpsMOii; YyCIOBHE NapalIebHOCTH
npsameiX. ['paduku npocredinx HEIMHEHHBIX ypaBHEHUU: napaboia, rumnepooda,
OKPYXHOCTb. ['padmyeckas HHTEpIpeTalMsi CUCTEM YpPAaBHEHUH C JABYMs
IIEPEMEHHBIMHU.

HepasencrBa. UnciioBeie HEpaBEHCTBA U UX CBOMCTBA.

HepaBeHCTBO ¢ OIHOW IIepeMEHHOW. PaBHOCHUIIBHOCTH HEPABEHCTB.
JIuHeliHble HEpaBEHCTBA C OAHOM mepeMeHHOM. KBagpaTHble HeEpaBeHCTBa.
CucTeMbl HEPAaBEHCTB C OJIHOM MTEPEMEHHOM.

OYHKIUHU

OcHOBHBIC NOHATHA. 3aBUCUMOCTH MEXay BenuuuHamu. lloHsTue
¢bynkun. O6nacTe omnpenenaceHus: U MHOXECTBO 3HaueHH (yHKuuu. CrocoOb!
3aganus Qynkuuu. 'papuk ¢ynkiun. ColicTBa (QyHKIUH, UX OTOOpa)kKeHUE Ha
rpaduke. [Ipumepsl rpa@uKoB 3aBUCUMOCTEN, OTPAXKAIOIINX PEAIbHBIE MPOLIECCHI.



YucnoBble pynknuu. OyHKINMH, OMUCHIBAIONINE TPIMYI0 U OOpaTHYIO
MPOTNOPIIMOHANIbHBIE 3aBUCUMOCTH, X Tpaduku U cBoiicTBa. JIuHeiHas QyHKIus,
ee rpaguk u cBoicTBa. KBampatuunas ¢yHkuus, ee rpaguk H CBOMCTBA.
Crenennble (DyHKIIMM C HAaTypaJIbHBIMU TOKa3aTeIsiMU 2 U 3, UX TIpapuKkd U
coiictBa. ['paduku Gyukuuii y = ¥Yx, y = 1/x, y - \x\.

Yucaosble MOC/IeA0BATEJIbHOCTH. [Tonstue YUCIIOBOU Io-
CJIEIOBATEILHOCTH. 3aJlaHue MOCJIEeI0BATEILHOCTH PEKYppPEHTHOU GopMysoi u
bopMyIIol «-TO YJeHa.

Apudmernueckast U reoMerpuueckas mnporpeccuu. Gopmynsl S-TO dieHa
apu(MeTHYecKo W TeOMETPUUYECKOM MpPOrpeccuil, CyMMbl TEpPBBIX 71 UJICHOB.
N300paxeHne 4ieHOB apu(pMETHIECKON U TEOMETPHUUECKON MPOTPEeCcCHii TOUKaMu
KOOPJIMHATHOM TIIJIOCKOCTH. JIMHEWHBI M 3KCHOHEHUMAIbHbIA POCT. CIIOXKHBIE
IIPOLICHTHI.

BEPOATHOCTDb U CTATUCTHUKA

OnucarenbHasi crarucrTuka. llpencraBieHue JaHHBIX B BUAE TaOJMIL,
Jarpamm, rpaduKoB. Ciyyaiinas U3MEHYUBOCTb. Cratucruueckue
XapaKkTepUCTUKM HaOopa JaHHBIX: CpelHee apupMEeTHYecKoe, MeuaHa,
HauOoJblllee M HauMEHblIee 3HaueHus, pa3max. llpencraBienue o BHIOOPOYHOM
UCCIICIOBAaHUH.

Cayuaiinbie cOOBITHSI M BePOSATHOCTD. [IoHATHE O CIydYallHOM ONIBITE U
ciyyaiiHOM coObiTuu. YacTtota ciydaitHOro coObIThs. CTaTUCTUUECKUNA MOJIXO0M K
MOHATHUIO BEPOSITHOCTH. BEpOATHOCTH MPOTUBONOJIOKHBIX COOBITHI. [JocTOBEpHbIE
U HEBO3MOXHBICE COObITUS. PaBHOBO3MOXHOCTH coObITHI. Kiaccuueckoe
ONPEIEIICHUE BEPOSITHOCTH.

KomOunaropuka. PeieHne KOMOMHATOpPHBIX 3aJad  mepedopom
BapuaHTOB. KoMOMHaTOpHOE npaBuiio yMHOXkeHUs. [lepectaHoBku 1 (hakTOpHal.

I'EOMETPUA

Harnsanas reomerpusi. Harnmsanmnele mnpeacTaBieHuss o Qurypax Ha
IIJIOCKOCTU: IIPsIMasi, OTPE30K, JIy4, YIOJl, JIOMaHasi, MHOTOYTOJIbHUK, OKPY’KHOCTb,
Kpyr. YeThIpexyrojipHUK, MNOpPsIMOYIOJIbHUK, KBajapar. TpeyroiapHHUK, BUIbI
TpeyrojabHUKOB. [IpaBuibHbIE MHOTOYTOJBbHUKU. M300paxeHne reoMeTpuuecKux
buryp. BzanmHoe pacmnosio)keHHe IBYX MPSIMBIX, ABYX OKPYXHOCTEH, MPSMOM U
OKPY’KHOCTH.

JnuHa orpe3ka, snomaHou. Ilepumerp MHOroyrosibHuUKa. EIUHHUILBI
U3MEPEHUS IIMHBL. M3MepeHue IIuHBI OTpe3Ka, NOCTPOCHHUE OTPE3Ka 3aJaHHOU
JUTUHBI.

Buner yrios. I'pagycHas mepa yria. M3mepeHne U IOCTPOCHHUE YIJIOB C
MTOMOIIBIO TPAHCTIOPTHUPA.

[Tonsitue miomwaaun GuUrypsl; eAUHUIBI U3MepeHus miomwaau. Ilnomansb
OpsIMOYTOJIbHUKA U TUIoHIab KBaaparta. [IpubnmkeHHoe M3MepeHue Iuiomaaei
¢uryp Ha kietdaroit Oymare. PaBHoBenukue Guryps.

Harnsigaele mpencraBieHHss O MPOCTPAHCTBEHHBIX —(urypax: Kyo,
napajuiefienunen, Npu3Ma, NOUpamuaa, Imap, cdepa, KOHYC, IMHJIUHAP.
N3o06paxenne npoctpaHcTBeHHbIX (uryp. [Ipumeps! cedennit. MHOrOrpaHHUKY.



[IpaBriibHBIE MHOTOTpaHHUKU. [IprMepbl pa3BEPTOK MHOTOTPAHHMKOB, LIWJIMHAPA
Y KOHYCA.

[lonsitue oOwveMa; eauHunbl  oObemMa. OObeM  MPSIMOYTOIBHOTO
napajuienenumneaa, Kyoa.

[lonsitue o paBenctBe ¢uryp. lLleHTpanbHas, oceBas U 3epKaibHas
cumMeTpun. M3o00paxeHne CUMMETPUYHBIX QUTYD.

I'eomeTpuyeckue ¢purypsnl. [Ipsmeie u yribl. Touka, npsiMasi, INIOCKOCT.
OTtpe30Kk, 1yd. Yron. Buasl yrios. BepTukaibHble 1 cMeKHbIE YTIibl. buccekTpuca
yTiIa.

[lapannensHple ©  nepecekaromuecss npsMble. lleprneHnuKyspHbIe
npsMble. TeopeMbl O TApauIEIbBHOCTH M NEPHEHIUKYJIAPHOCTH IPSIMBIX.
[leprieHIUKyIISIp ¥ HAKIOHHAA K psiMoi. CepeInHHBIN NEPIIEHAUKYIISIP K OTPE3KY.

['eomerpuueckoe Mecto Touek. CBoilcTBa OHCCEKTpUCHI yria H
CEPEANHHOTIO MEPIIEHIUKYIIAPA K OTPE3KY.

TpeyronbHuk. Beicota, MeauaHa, OucceKkTpuca, CpenHsis JIMHUA
TpeyrojbHuKa. PaBHOOEApeHHBIE U PAaBHOCTOPOHHUE TPEYTOJIbHUKH; CBOMCTBA U
IIPU3HAKH paBHOOEPEHHOTO TPEYroJbHUKA. [Ipu3Haku paBEHCTBA
TpeyroJbHUKOB. HepaBeHCTBO TpeyroiapHuka. COOTHOLIEHUS MEKy CTOPOHAMU U
yriamu  TpeyrojibHuka. CyMmma YIJIoB  TpEyroJibHMKAa. BHemHue  yrisl
TpeyroiabHuka. Teopema @Paineca. [logodue TpeyronbHukoB. [IpusHaku nonoOus
TpeyroibHUKOB. Teopema Iludaropa. CuHyC, KOCHHYC, TAaHIE€HC, KOTAHIE€HC
OCTpPOTO yrila MPAMOYTOJILHOTO TpeyroiabHuka u yrioB ot 0 mo 180°; npuBeneHue
K ocTpomy yriy. PemieHne mnpsMOYyroJIbHbIX TPEYTrOJbHUKOB. (OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIAECTBO. DOPMyIIBI, CBA3BIBAIOIIME CUHYC, KOCHHYC,
TaHI€HC, KOTAHTE€HC OJTHOTO M TOrO K€ yIyia. PemeHnne TpeyroiabHUKOB: TEOpEMa
KOCHHYCOB M TEOPEMA CUHYCOB. 3aMeYaTENIbHbIE TOUKU TPEYTOJIbHUKA.

UYerbipexyronpHuk. Ilapammenorpamm, €ro CBOWCTBA MW NPU3HAKMU.
[IpsiMOoyroJIbHUK, KBaapaT, poMO, UX CBOMCTBA W MpU3HAKU. Tpamenus, cpemaHss
JIMHUS TPaIeiuu.

MHoroyroibHUK. Beinykibie MHOTOyroJibHUKH. CyMMa YIJIOB BBIITYKJIOTO
MHOT'OyTOJIbHUKA. [[paBuiIbHBIE MHOTOYTOJIBHUKHU.

OxkpyxHocTb U Kpyr. [yra, xopna. Cexrop, cermeHT. LleHTpaibHbIi yrou,
BIIMCAHHBIN YroJI; BEJIMYMHA BIIMCAHHOIO yIiia. B3auMHoe pacnosoxkeHue npsaMon
U OKPYKHOCTH, JIBYX OKpYyKHOcTeW. KacarenbHas M cekymas K OKpYX HOCTH, HX
CBOMCTBa. BicaHHbIE U ONKMCAHHBIE MHOTOYTOJIBHUKH. OKPYKHOCTb, BIIMCAHHAS
B TPEYTOJbHUK, U OKPYXXHOCTb, OIIMCAHHAsI OKOJIO TPEYrojbHUKAa. BrimcaHnHble u
OMMCAHHBIE OKPY>KHOCTH MPABUIIBHOIO MHOTOYTOJIbHUKA.

["'eomerpuyeckue npeodpazoBanus. [lousarue o paBenctse gpuryp. [lonstue
O JBWKEHHMM: OCeBass M LEHTpajbHas CUMMETPHUM, IapauIeNIbHBI IEPEHOC,
noBopoT. [lonsTre o momobun Guryp U roMOTETHH.

[TocTpoeHuss ¢ MOMOWIIBIO LUPKYJA W JHUHEHKUM. OCHOBHBIE 3aJaud Ha
IIOCTPOCHUE: JICIICHUE OTPE3Ka IONOJIaM; MOCTPOEHUE YyTIJd, PABHOTO TaHHOMY;
IIOCTPOCHUE TPEYrOJIbBHUKA [0 TPEM CTOPOHAM; ITOCTPOECHUE NEPHEHIUKYIApPA K
IpsIMOI; TOCTPOCHUE OMCCEKTPUCHI yTJia; IeJICHHE OTPe3Ka Ha /7 PaBHBIX YaCTeH.



Pemienne 3amad Ha BBIUMCIEHME, JOKA3aTEIbCTBO M IOCTPOEHUE C
UCITIOJIb30BAaHUEM CBOMCTB U3YUYEHHBIX (DUTYD.

N3mepenue reomeTrpuyecKux BeJuunH. /{nuHa orpeska. PaccrosHue ot
TOYKH JI0 IPsIMOM. PaccTosiHrE MeX Ay MapajyiebHbIMHU MPSIMBIMHU.

[IeprmeTp MHOTOYTOJIbHUKA.

JInnHa OKpy>KHOCTH, YHCIIO 51; JUIMHA YT OKPYKHOCTH.

['panycHass mepa yria, COOTBETCTBHUE MEXIY BEIUYMHON LEHTPAIBHOTO
yIJIa U JJIMHOM T OKPYKHOCTH.

[TonsiTne momany mwiockux Guryp. PaBHOococTaBIeHHBIE U PABHOBEIHUKHEC
¢urypsl. [Inomanes npsmoyronbauka. [lnomanu napamienorpaMma, TpeyrojabHUKa
u Tpaneunu. llnomans mHOroyronepHuka. [lmomanae kpyra u miomanbs CEKTOpa.
CooTHoOIIEHHE MEXKTY TUIOMAIIMU OI00HBIX PUTyp.

Pemienne 3amad4 Ha BBIUMCIEHHE W JOKA3aTEIbCTBO C HCIIOIb30BAaHUEM
U3Y4YEHHBIX (HOPMYII.

Koopaunarel. YpaBHenue npsmoil. KoopaumHaTel cepeauHbl OTpe3Ka.
dopmyna pacCTOSAHUS MEXAY JBYMsS TOYKaMHM IUIOCKOCTH. Y PaBHEHHUE
OKPYKHOCTH.

BekrTopnl.  JlnmuHa  (Moaynb)  BekTopa.  PaBeHCTBO — BEKTOPOB.
Komnuneapubie BekTopbl. KoopinHaThl BEKTOpa. Y MHOKEHHE BEKTOpA HAa YHCIIO,
CyMMa BEKTOpPOB, PAa3JIOKEHUE BEKTOpa II0 JABYM HEKOJUIMHEAPHBIM BEKTOPAaM.
CkansipHOE IPOU3BEICHUE BEKTOPOB.

JOI'MKA U MHOXECTBA
TeopeTuko-MHOXKECTBEHHbIE MOHATHSA. MHOX€ECTBO, JIEMEHT
MHOKECTBA. 3amanue MHOECTB MEPEUNCICHUEM 3JIEMEHTOB,

XapaKTepUCTUUECKUM  CBOMCTBOM. CTaHJapTHbie OOO3HAUEHHUS  YHMCIIOBBIX
MHOXkecTB. Ilyctoe MHOXkecTBO W ero o6Oo3HaueHue. [loaMHOMXkeECTBO.
OObenMHEeHNE U TTepeceYeHEe MHOXKECTB.

Nnntoctpannsi OTHOLIEHUM MEXAY MHOYXKECTBAMHU C MOMOIIBIO JrarpaMm
Ditnepa — BeHHa.

JueMeHTbl JOrukud. Ornpenenenue. AxkcuoMmbl W Teopembl. Jlo-
Ka3aTelbCcTBO. Jloka3aTeabCTBO OT MPOTUBHOro. TeopeMa, oOpaTHas JTaHHOM.
[Ipumep u KOHTpOpPUMED.

[TonsiTHe O pPaBHOCWIBHOCTH, CIICIOBAaHUHU, YMOTPEOJICHUE JIOTUYECKUX
CBSI30K eC/u..., MO..., 8 MOM U MOJbKO 8 MOM Cllydae, TOTUYECKUE CBS3KU U, UTU.



6. TemaTnyeckoe NIIAHUPOBAHHE

Koun
Ne qecT
I Pasnes1, TeMbl BO XapaKTepl/ICTI/IKa OCHOBHBIX BH/I0B
/ qgaco JAeATCIbHOCTH YYCHUKA
I B
S kJ1ace
OnuceIBaTh CBOMCTBA HaTYypaJIbHOTO psfa.
UuTaTe U 3aNKMCHIBaTh HaTypaJbHBIE YUCIIA, CPABHUBATH U
YIOPSIAOYHMBATE UX.
BBINOJHATE BBIUUCICHUS C HATYPAJIBHBIMU YACIAMU;
BBIYUCIIATH 3HAYECHHUSI CTEIICHEH.
H YepTuTh OTPE30K MO JAHHBIM JBYM TOYKaM M Ha3bIBATh €TO0,
ATYPAJIBHBIC HU3MEPATH U CPAaBHUBATH OTPE3KHU C IIOMOLIBIO LIUPKYJIIA,
Yucjia 1 mKaJabl HAaxOJUTh JUIMHY OTPE3Ka C IIOMOIIBIO JINHEUKU U BBIYUCIICHUM.
O0o03HaueHue CTpouth TpeyroiabHUK, 0003HAYaTh €r0 CTOPOHBI U BEPLIMHBL,
HATypaJIbHBIX THCE ggz,;lflg;[;; 9eM OTJIMYAETCS IpsiMas OT OTPE3Ka, YEPTUTE €€ U
Otpesok. nnna AHAIM3HPOBATH U OCMBICITHBATH TEKCT 3a71a4H,
OTpPC3Ka. nepedopMyInpoOBaTh yCIOBUS, U3BJIEKATh HEOOXOIUMYIO
Tpeyro TIbHUK WHPOPMAIUIO, MOJETUPOBATH YCIOBHS C TIOMOIIBIO CXEM,
1. 15 | pucynKoB, peabHBIX MPEIMETOB; CTPOUTH JIOTUYECKYIO [IEMOYKY

[Imockocts. [Ipsamast.
Jlyq

[Ixanel 1
KOOPIUHATHI

MeHupbliie uim 00JIbIe

paccykaeHuil; KpUTUYECKH OLIEHUBATH ITOJIyYCHHBIH OTBET,
MPOBEPSTH OTBET HAa COOTBETCTBUE yclloBHI0. Pacmo3HaBaTh Ha
yepTexax, pUCYHKax ¥ MOJIEIISIX TeOMeTpUIeCcKue (PUTYPHI,
KOH(UTYypanuu Guryp.

N306paxaTs reoMeTprdeckie pUrypsl Ha KIIETIaTol Oymare.
H3mepaTh 1 CpaBHUBATH OTPE3KH .

BripakaTh 0IHU €JUHUIBI K3MEPEHHUS JITIHH Yepe3 Jpyrue
OnpenensTs HeHy JeNeHHS KA.

CTpouTh MIKAJIBI C TOMOIIBIO BEIOPAHHBIX €IMHUYHBIX OTPE3KOB.
HaxoauTh KOOpIWHATHI TOYEK U CTPOUTH TOUYKH IO UX
KOOpAMHATaM.

Pemats koMOMHATOpHBIE 3a/7a4M epeOOPOM BapUAHTOB.
IpeacraBasaTh 1aHHBIE B BUJIE TAOJNHUI] H IHATPAMM; U3BJICKATh
MHPOPMAIUIO U3 TAaOIHI ¥ AHarPaMM.




Cioskenue u
BbIYUTaHHE
HATYPAJTBHBIX YHCeJ
CraoxxeHue
HaTypaJbHbIX YHCEI
1 €ro CBOMCTBA

BbINOJIHATE ~ BBIYKMCICHUS ¢  HATYPAIbHBIMH  YHCIAMU;
BBIYHCIIATH CYMMY M HEH3BECTHBIC CllaraeéMble, €CJIM HM3BECTEH
pe3ysbTaT CIOXKCHHUS W JPYroe cjaraeMoe, HCIOJIb30BaTh
CBOWCTBA CIIOXKEHUS JUTS YIIPOIIEHHS BEIYUCICHUH.

HaxoauTh JUIMHY OTpe3Ka 10 ero 4acTsM M YacTh OTPEe3Ka, 3Hasl
BCJIMYUHY BCErO OTpe3Ka W JPYrMX €ro 4acteid, IMepuMerp
MHOTOYTOJBHUKA.

Pematsb 3a1a4u, UCTIOIB3YS ACUCTBHSI CIIOKEHHS.

PackiaasIBaTh YHCIO IO pa3psdaM KW HaoOOpOT, BBITOIHSATH
CIIO)KEHHE YHCEII B CKOOKaX.

Brruuranue . y
21 BbInoyIHATH JCHCTBHA BBIYMTAHMS, HWCIONB30BaTh CBOMCTBA
Hucnosele 1 BBIYUTAHUS [UIS YIIPOILEHHS BEIYUTAHUS.
6yKBeHHBIe YuraTh U 3alMChIBaTh YHCIOBBIC BBIPAXKEHUS, HAXOIUTh
BBIPAKEHHUS 3HAUCHUsS BBIPAKECHUH, 3alHCHIBATH pEIIECHHUs 3afaddl B BHUJC
YHCJIOBBIX MM OYKBEHHBIX BBIPA)KEHHH.
bykBeHnHas 3anuce
. BbluucasaTh 4ncioBoe 3Hau€HHE OYKBEHHOI'O BBIPAXKEHHS IMPU
CBOMCTB CJIOKCHUA U 3aJ]aHHBIX 3HAYCHUSX OYKB.
BBIUUTAHUS [TpuMeHSTh CBOMCTBA CIOKEHUS W BBIUMTAHUS ISl YIPOLICHUS
YPaBHeHI/Ie BBIPKECHUMN.
PemaTth ypaBHEHHS — HAXOAUTH €r0 KOPHH, 3374l C MOMOIIBIO
YPaBHEHUI.
YMHOKEHHEe U MoaeaupoBaTh HECIOXKHBIE 3aBUCHMOCTH € TIOMOIIBIO hopmyT;
BBITIOJTHSATH BEIYUCIICHUS TI0 POpPMYJIaMm.
neJieHue bopmy.
Pemath KOMOMHATOPHEIE 33a/1a4H MTEPeOOPOM BAPHAHTOB.
HaTypaJIbHBIX YU CEI @opMyJIMPOBAThH, 3alUCHIBATh C TOMOIIBI0 OYKB OCHOBHBIC
YMHOXKEHHE CBOMCTBA YMHOYKEHHS.
HATYPalbHBIX YHCE] @opMyJIMPOBATh  ONpEACICHUS  JACHCTBHS  yMHOMKEHHS,
. MHOXHTENSA,  HPOMU3BEICHUS,  HEU3BECTHOTO  MHOMKHUTE.
N €0 CBOUCTBA o
3aMeHSTh JeWCTBIE YMHOXECHHUS CIIOKEHHEM B Ha000poT
Henenue IpuMeHATL  CBOMCTBA  yYMHOXKEHHSA  JUI  YIPOIIEHHUS
Jlenenue ¢ octaTkoM 27 | BblUKCICHUIL.
Yrporesne DopMyIHpOBaTh ONpPENEICHUs AENUTENS, NEIUMOro, YacTHOTO,
o HEMOJHOTO YaCTHOTO U OCTaTKa.
BRIDAKCHUN VYrpouats BeIpaXeHHUs1, pelliaTh ypaBHEHUSI.
IMopsinox BbINOJIHATD BBIYKCIICHUS ¢ HATYPATbHBIMU YHUCIAMHE; BEIYHUCIIST
BBIITIOJIHCHUMA 3HAYEHUs CTETICHEN.
NeicTRHit Haxonuthb neiicTBus mepBOM U BTOPOH CTYNEHU B BBIPAXKCHUSX,
C BBITIOJTHSTD uXx, paccrasisis MOPSIIOK
TCICHB 1UnCJIa. nevcTeuit. [IpecTaBiaTh JaHHbIC B BUJC YACTOTHBIX TAOJIHII,
KBazapar u ky0 uncna JMArPaMM.




Inomaan u 00 LeMbI

DopMybl
[Inomans. ®opmyna
MOIIAIN
MPSAMOYTOJIbHUKA

MopaenupoBaTh HECIOKHBIC 3aBUCHMOCTH C TIOMOIIBI0 (hOPMYIT;
BBITIOJTHATH BEIYUCIICHUS TI0 OPMYIIaM.

AHaJIN3UPOBATH u OCMBICJINBATh TEKCT 3a7auu,
nepeopMynupoBaTE  YCIIOBUS,  HM3BJICKaTh  HEOOXOIUMYIO
WHPOPMAITUIO, MOJCIUPOBATh YCIOBUS C IOMOIIBIO CXEM,
PHCYHKOB, PeajbHBIX MPEAMETOB; CTPOUTH JIOTHUECKYIO IEMOYKY
pacCcyXJIeHUlN; KPUTUYCCKH OIICHWBATh TIOJIYYCHHBIA OTBET,
MIPOBEPSTH OTBET HA COOTBETCTBUE YCIIOBUIO.

Pacno3zHaBaTh Ha  uepTekax, pHCYHKax U MOJEISIX
reoMeTpudeckue ¢Gurypsl. [IpuBOaUTH TpUMEpPHl aHAJIOTOB
TEOMETPUYCCKUX (QUTYDP B OKPYKAIOIIEM MUpE.

H3o6paxkath reomerpudeckne GUTypsl U WX KOH(PHUTYparyu OT

EAMHHLB! H3MEpEHHUS 12 1]33y1<1/1 1 C HCIIOJIb30BAHUEM YEPTEIKHBIX HHCTPYMEHTOB.
. BIMHCIATh  IUIOIAMM  KBAJAPAaTOB M NPSMOYTOJILHHKOB,
mIomanacu UCTIONB3YsT  (DOPMYIIBI  TUIOMIATN KBajJpara ® INIOIIAIH
[IpssMOyTOJIBHBIM IPSMOYTOJILHUKA.
Tapaesenumne] BoipaskaTs 0THM €AMHUIIBI U3MEPEHUS TJIOMIATH Yepe3 JpyTHe.
O6BEMEL O6BEM Boruucaate  00BbEMEI Kyba W TIPAMOYTOJIHHOTO
) napajuiefienuieia, HCIons3ys o0bemMa Kyba uW  oObema
IpAMOYTOJIBHOT'O IPSIMOYTOJILHOTO TapauIeeune/ia. BoIpaxkaTth OJHU €IUHHUIIBI
MapaJuIesIeIuIe1a nu3MepeHust 00beMa uepes Apyrue.
Pemare 3a1aun Ha HaXOXKJACHYE IUIOMIAIEN KBaAPAaTOB U
HPSIMOYTOJIFHUKOB, 005EMOB KyOOB U ITPSMOYTOIBHBIX
napasuleNIeIUIe 10B.
CtpouThb cTo0YaThIe AUArpaMMBbL; TIPUMEHSTH ITOJyYeHHbIE
3HAHMS NIPH PEIICHHUH 3a/a4.
OObIKHOBEHHBIE
apooun
OKpy>KHOCTb U KpyT MonaeaupoBaTh B rpad)M4ecKoid, mpeaMeTHOH (GopMe TOHITHS U
Jomm. CBOWCTBA, CBSI3aHHBIC C MIOHATHEM OOBIKHOBEHHOU JAPOOH.
OO0OBIKHOBEHHEIE ®opMyIHpOBaTh, 3aIHCHIBATH C IIOMOIIBI0 OYKB OCHOBHOE
p obH CBOWCTBO OOBIKHOBEHHOH JpoOuW, TpaBwia JIEHCTBUH C
. OOBIKHOBEHHBIMH JIPOOSIMH.
Cpasuenue npobeit IIpeoOpa3oBbIBaThL OOBIKHOBEHHBIE JpPOOHM, CpaBHHBATH U
[IpaBunbHBIE U YIOPSIOYMBATh UX. BBHIMOIHATH BHIYUCICHUS ¢ OOBIKHOBEHHBIMHU
HEIPaBUJILHBIC ApOOMH.
potHu 23 DopMyIHPOBATH OINPE/CICHHS MPABUIBLHBIX, HEIIPABHIbHBIX U

Cnoxenue u
BBIYHTaHHE IPOOCH
C OJMHAKOBBIMH
3HAMEHaTEeIISIMU
Henenue u 1podu
CMeraHHbIC YuCIia
CnoxxeHnue u
BBIUYNTAHHUE
CMEIIaHHBIX YHCeT

CMEIIaHHBIX IpoOeH.

YMmerh CKiaabiBaTh  (BBIYMTATh) JpOOM C  OJMHAKOBBIMHU

3HAMEHATEIISIMH.

3anuchIBaTh CMENIAHHOE YUCIIO B BHJIE HENIPABUIBHOM IpoOH U

00paTHO. BBITIOHATE 1eHCTBHS C CMEUIAHHBIMU JIPOOSMH.

BbINOIHATH Omiepaiuy mo coOopy, OpraHU3aInH U MOACUYETY
JTAHHBIX.

PemaTs KoMOMHATOPHBIE 33124 NEpeOOPOM BapUAHTOB, C
MTOMOIIEI0 (pakTOpHaa.




JecsiTuaHbIE IPOOH.
Ciaoxenue u
BbIUHTaHHE
AeCATUYHBIX Apodei

JlecsTuuHas 3amnuch
TPOOHBIX YHCEIT

YuraTh W 3amuchiBaTh JecsaTuyHble Apobu. I[lpencraBnsath
OOBIKHOBEHHEBIC IPOOU B BUJIC JICCSITHYHBIX U JICCITUYHBIC B BHJIC
OOBIKHOBCHHBIX;  HAXOIUTh  JICCATHYHBIC  TPUOIDKCHHS
OOBIKHOBEHHBIX IPOOEH.

CpaBHUBATH U yIOPSIIOYNBATE JECATHYHBIC IpOOH. BRIOTHATH
BBIYUCIICHHS C IECITUIHBIMHU JIPOOSIMU.

Hcnoab30BaTh SKBUBAICHTHBIC TIPEICTABICHUS IPOOHBIX YHCENT
P UX CPAaBHCHHH, TIPY BBIYUCICHUSIX.

CpaBHeHI/Ie 13 BBINOJIHATE IPUKUAKY U OLICHKY B XOZ€ BBIYUCIICHUMN.
IOECATUYHBIX I[p06ef/i (I)OpMyJ]l/IPOBaTb IIpaBUJIO OKPYTJICHUA YUCEII.
Cli0KeHne 1 AHaJIM3UPOBATH u OCMBICJINBATH TEKCT 3a1auy,
nepedopMyIupoBaTh  yCJIOBUS, H3BIEKaTb  HEOOXOJUMYIO
BbIYMTAHUC NCCATHY- UHPOPMALIIO, MOJEIMPOBATh YCIOBHSA C IIOMOIIBIO CXEM,
HBIX I[p06el71 PHCYHKOB, pCaIbHBIX IIPCAMCTOB; CTPOUTH  JIOTHYCCKYIO
HpI/I6JII/I>KéHHI:Ie LENOYKY PpacCyKICHHUH; KPUTHUYECKH OLIEHHUBATH I1OJIYYEHHBIN
OTBET, IPOBEPSTh OTBET Ha COOTBETCTBUE YCIOBHUIO.
SHAYCHH TUCCIT. Pemath KOMOMHATOPHBIE 3a/1a4H.
Okpyrienue yucen
YMHOxKeHUEe U
JeJieHue
AeCATHYHBIX Apodei
@®opMy/IMPOBATH  ONpPENCICHUS YMHOXEHUSI U JCICHHS
YMHOKEHHE JICCSITUYHBIX po0Oeii. DopMyIHPOBaTh OINPEICICHUE CPEIHErO
JACCATUYHBIX ,Z[p06eI7'I apu(METHYECKOTO HECKOIBKHIX YUCET
Ha HATypaJIbHbIE BbInoHATL  BBIUMCICHUS  C AECATHHBIMH JIPOOSIMIL:
e YMHOXEHHE U JeTICHUE JeCATUIHBIX JPOOeH.
AHaJIM3UPOBATH u OCMBICJINBATH TEKCT 3a/1auu,
Henenue nepeopMynHupoBaTE  YCIIOBHUS, M3BJIEKaTh  HEOOXOIUMYIO
JACCATHYHBIX I[p06ef/'1 26 MHQOPMALMIO, MOAEIUPOBATH YCIOBUSL C IIOMOILBIO CXEM,
HA HATypajbHbIE PHCYHKOB, ~ DEalbHBIX  NPEIAMETOB; CTPOMTB  JIOTHHECKYIO
LEMOYKY pacCyXICHUW; KPUTHUYECKH OLEHMBATH IOJyYEHHBII
auciaa OTBET, IPOBEPSITh OTBET Ha COOTBETCTBUE YCIOBHUIO.
YMHOXKEHHUE Pemartb koMOMHATOPHBIE 331241 MIEpPeOOPOB BAPHAHTOB.
JIECATUYHBIX ):[p06el71 HaxoauTh CpeHIO0 CKOPOCTh JBUXEHUS, CPEHEE 3HAUEHUE U
Jlenenue Ha MOJly; CPAaBHHBATH BEJIMYMHBI, HAXOIUTh HAMOOIBIIIEE U
HaVMEHbIIIEE 3HAYCHUE.
JECATUYHYIO IpOOb
Cpennee
apupMeTHyecKoe
I/IHCprMeHTbI AJIHA OBSICHATB, KaK BBOAUTH B MUKPOKAJIBKYJISITOP HATypajIbHOE
BLIYMCJICHUIA 1 YHUCIIO, JECITUYHYIO ApoOb. BRIMOMHATE onepanyy Ha
o MHUKPOKAIIBKYJISATOPE.
H3MEpEHIH OO0BACHATD, 4TO Takoe MpoueHT. [IpencTaBisaTh NpOLEHT B BUIE
MHKpOKaHBKyMTop npoOeii 1 1podu B BUJIE TTPOIICHTOB.
[Ipouent OcymectBasite niouck uHpopmanuu (8 CMU), conepkamieit
Vromn. IIpamoii u JIaHHBIE, BBIPA)KCHHBIE B IIPOLIEHTAX, HHTEPIIPETUPOBATH UX.

. o 17 Pemathb 3a1a4n Ha TPOLEHTHI U JAPOOH (B TOM YHMCIIE 3a/1a4H U3
paBBeﬂp HyTIfH yroa. pealbHOM  TpaKTWKW), HCIONB3YyAd TMpH  HEOOXOAWMOCTH
YeprexHblii KaJIbKYJIATOP.

TPEYTOJILHUK @DopMyJIHMPOBATHL OINPENEICHNA yIJa, BUIBI YIJIOB, 3JIEMEHTHI
H3mepenue yrios. YTJIOB.

YMeTh U3MEPATH YIUIbI C TOMOIIBIO TPAHCIIOPTUPA
Tpauncnoptup 3HaTh, 4TO Ha3bIBAIOT OMCCEKTPHUCON yIIIa.
prrOBBIe YMeTb uuTaTh U CTPOUTH KPYTOBBIE IHMATPAMMBI.

auarpaMMbl

PemaTh koMOMHATOPHBIE 337]a9H ITEPEOOPOM BapHaHTOB.




3HaTh MaTepuall, U3y4YeHHBIN B Kypce MaTeMaTHKH 3a 5 Kjacc

CJI0’KECHHE U BBIYNTA-
Hue Apodeit ¢
pa3HBIMHU
3HAMEHATEIISIMU
CnoxxeHnue u
BBIUMTAHUE CMEIIAH-
HBIX YHCell

HOBTOpeHI/Ie. 16 YMeTh NPUMEHSATD MTOJIYUCHHbBIE 3HAHUS Ha ITPAKTUKE.

Pemenue 3amau YMeTh JIOTHYECKH MBICIUTh, OTCTAaUBAaTh CBOIO TOUYKY 3PEHUS U
BBICTYIIMBAaTh MHEHHE APYTUX, padOTaTh B KOMaHJIE.

HUTOI'O: 170
6 kiacc

JeJmMocTh yucel

Jlenutenu u KpaTHbBIE

[Ipu3Haku

nenuMoctH Ha 10, Ha

Suna?l

[Tpuznaku

p N3BaekaTh HEOOXOAUMYIO HH(POPMAILIHIO,

JCIMMOCTH Ha 9 ¥ Ha CTPOMTHL JIOTMYECKYIO IETOUKy pACCYKACHHH; KPUTHYECKH

3 OLIEHMBATH TIOJyYCHHBII OTBET, OCYLIECTBJISATh CAMOKOHTPOJIb,

IIpocTeie U MPOBEPSISt OTBET HA COOTBETCTBHE YCIOBHIO.

TABHEIC YHCIIA 20 DopMyIHPOBATH OIIPE/ICIICHHS ACTUTEIS H KPATHOTO, IPOCTOTO
coc ¢ e YHCIIa ¥ COCTaBHOTO YHCIIA, CBOMCTBA U MIPU3HAKH JETUMOCTH.
Pasnoxenue Ha Jloka3piBaTh U ONMPOBEPraTh C IOMOIIBIO KOHTPIPUMEPOB
IIPOCTHIE MHOYKH- VTBEPXKICHUST O JeIuMocTd uucen. Kiaccuduuuposarb
Ten HaTypaJbHBIC YHClia (YeTHBIC W HEYETHBIC, TI0 OCTATKaM OT Je-

. o JieHus Ha 3 U T. 11.).
HauGonpmumii o0mumi
ACIIUTCIIb.
B3anmHO npocteie
quciaa
Haumensiiee oOiiee
KpaTHOE
Cioxenue u
BbIUMTAHME Apodei ¢
Pa3HbBIMHA
3HAMEHAaTeJIIMHA MonaeaupoBaTh B rpadM4ecKoii, mpeaMeTHOH (hopMe TOHITHS U
OCHOBHOE CBOMCTBO CBOWCTBA, CBSI3aHHBIC C MIOHATHEM OOBIKHOBEHHOU JAPOOH.

6 DopMyIHPOBATDH, 3ANIUCHIBATD C HOMOUWbLIO OVKE
Apoou . OCHOBHOE CBOMCTBO OOBIKHOBEHHOH ApoOH, MpaBuiia IEHCTBHI C
COKpaHIeHI/Ie I[pO6eI/I OOBIKHOBEHHBIMU APOOSIMHU.

[IpuBenenue )1p06€171 IIpeoGpa3zoBpiBaTh OOBIKHOBEHHBIE JApPOOHM, CpaBHUBATb U

K 00ImeMy yIopsI0YMBaTh MX. BBIMOJIHATH BBHIYUCICHUS C OOBIKHOBCH-
22 HBIMHU JPOOSIMH.

SHaMCHATEIII0 CTpoMTh JIOTHYECKYIO IIEMOYKY PAaCCYXICHWH; KPUTHUECKU

CpaBHeHI/IG, OLICHMBATB IOJyYEHHBI OTBET, OCYHIECTBJIAATH CAMOKOHTPOJIb,

MIPOBEPSISt OTBET Ha COOTBETCTBHE YCIOBHIO.

IIpoBoauTh  HECIOXKHBIE HCCICIOBAHMS, CBS3aHHBIE  CO
CBOMCTBaMH JPOOHBIX YHCEN, OMHPAsICh HA YHCIOBBIE JKCIIE-
pUMEHTHl (B TOM 4YHCJIE€ C WCIOJIb30BAHHEM KAIBKYISTOPA,
KOMITHIOTEPA)




YMHOXKeHue u

AejeHue DopMyJIHPOBATH, 3AMUCHIBATH C NOMOUbIO OYKE TIpaBHIIA
00bIKHOBEHHBIX NeHCTBHUIA ¢ OOBIKHOBEHHBIMH IPOOSM.
apoodeii IIpeodpa3zoBbIBaTH OOBIKHOBEHHBIE JPOOH.
YV MHOYeHHe Tpooeii BbINOJHATDH BRIYHCIEHUS ¢ OOBIKHOBEHHBIMH APOOSIMHU.
IlpencraBiasaTh OOBIKHOBEHHBIE IPOOW B BHJE NECATHYHBIX U
Haxoxnenne apodu JIECSITUYHBIC B BUAE OOBIKHOBCHHBIX; HAXOAMTDb JECSTHYHBIC
OT 4ucia NpUOIMKEHNsI 0OBIKHOBEHHBIX IPOOCH.
[TpumeHeHye Hcnonb30BaTh 3KBUBAIICHTHBIC TIPEACTABICHIS APOOHBIX YUCEI
) 31 P UX CPABHCHHH, TIPY BBIYUCICHUSIX.
paCHpef[eJII/ITeJIBHO AHAIM3UPOBATL U OCMBICJAMBATH TEKCT 3aJaud, Iepe-
ro CBOMCTBA ¢dopmMyaHpoBaTh YCIOBHE, H3BJIEKATH HEOOXOIMMYIO HH-
YMHOXEHUS ¢dopMariio, CTPOMTH JIOTHYECKYIO IIETIOUKY PacCyKICHHIA,
B3anMHO 0GpaTHbIE KPUTUYECKH OLEeHUBATH IIONYYCHHBIH OTBET, OCYIIECTBJSITH
CaMOKOHTPOJIb, TIPOBEPSISI OTBET HA COOTBETCTBUE YCIOBHUIO.
qHuciia IIpoBoauTh HECIOXKHBIE HWCCIECNOBAHHSA, CBS3aHHBIE CO
Jlenenue CBOWCTBaMHU JAPOOHBIX
HaXO)KIIeHHe qyHUucia 4uCel, OmupasdaCh Ha YHUCIOBBIC 3KCIICPHUMCEHTDLI (B TOM 4YHUCIIC C
1o ero apoGHu WCTION30BaHNEM KaJIbKYIISTOPa, KOMITBIOTEPA)
HpO6HBI€ BBIPAKCHHUA
IIpuBOAUTH NTPUMEPHI UCIIOJIH30BAHUS OTHOLIEHUN HA IPAKTHUKE.
OTHOILIEHUS U Pemath 3a1a4n Ha MPOLEHTHI U APOOH (B TOM HYHMCIIE 3a/1a4H U3
NponopuuH pealbHOM  TPaKTWUKW), WCIONB3YsSd TMpH  HEOOXOIUMOCTH
OTHOLICHISI K;HL;(ZHTOP; ;/IaCHaOJ'IBL%OBaTL TIOHSTHS OMHOWEHUs U NPONOPYUU
MIPH PEIICHUH 3a]1a4.
[Iponopuun AHAIU3MPOBATHL U OCMBICJIMBATHL TEKCT 3a/1a4d, TMepe-
[Tpsimast m oOpaTHas ¢opMmyaupoBaTh yCIOBHE, H3BJIEKATh HEOOXOIANMYI WH-
[POTIOPLMHAIBHBIE ¢dopmanuio, MoOaeJHPOBATH YCIOBHE C TIOMOLIBIO CXEM, pPH-
18 CYHKOB, peallbHBIX MpPEAMETOB; CTPOUTH JIOTUYECKYIO MEMOYKY
3aBUCUMOCTH pacCcyXIeHul; KPUTUYECKH OIeHHBATHh TIOJTYYCHHBIH OTBET,
Macmrab OCYIECTBJISAITL CaMOKOHTPOJIb, IPOBEPSST OTBET HAa COOTBET-
JInHa OKpPYKHOCTH U CTBHEC YCIIOBHIO.
TIOMIA b IIpoBoauTh HECIOXKHBIE HCCIENOBAaHHSA, CBSI3aHHBIE CO
CBOICTBaMH JPOOHBIX YHCEN, ONMHPasCh Ha YHCIOBBIE JKCIIE-
Kpyra pUMEHTBl (B TOM 4HMCJIE C WCIIOJNB30BAHUEM KAIBKYJIATOPA,
H_[ap KOMIIBIOTEPA).
BbI14ucaATh ITMHY OKPY>KHOCTH U IUIOMA/Ib KpyTa.
[onoxurenbHbIC U
OTPpHUIIATCJIBHBIC
yHeaa IpuBoauTh TpUMEpPHl HMCIOIB30BAHHUS B OKPYXKAIOIIEM MHUpE
MOJIOKUTENBHBIX M OTPUIATENLHBIX YuceN (TeMIeparypa,
KoopiuHaTs! Ha BBIMTPBIII - IIPOUTPBIIIL, BBIIIE - HIXKE YPOBHS MOPS U T. I1.).
Hp;IMOfI 13 HN300paxaTh TOYKaMH KOOPAMHATHOW MPSMOH ITOJIOKUTEITHLHEIE
[TpOTHBOIOIOKHBIE Y OTPHIIATENIbHBIE PAIlIOHAEHBIC YUCIIA.
— XapakTepu3oBaTh MHOXXECTBO IEJBIX YHCEN, MHOXECTBO

Monysb uncia
CpaBHeHUE uncen
N3meHnenne BennuuH

panrOHAJIBHBIX YHCEII.
CpaBHI/IBaTb 1 yopsaao4uBaTh pallMOHAJIbHBIC YHCJIa.




CloxkeHue u

BbIYUTAHHE

MOJIOZKUTEIBbHbBIX U

OTpHIATEC/IbHBIX

THCET N300paxkaTs TOUKaMM KOOPAMHATHON MPAMOM MON0KUTEIbHBIE
CrnoxxeHue yucen ¢ U OTPULATENBHBIE PAI[MOHATIBHEIE YHCIIA.

IIOMOIIILIO XapakTepu30BaTh MHOXXECTBO LEJBIX YHCEI, MHOXKECTBO
KOOPAMHATHOM PalMOHAIBHBIX YUCEN.

. 11 @opMyJIMPOBaTh U 3aMHCBIBATH C MOMOIIBIO OYKB CBOMCTBa
HpsAMon JNEUCTBUA C paldOHAIBHBIMU YHUCIAMH, IPUMEHATh s
Cnoxenne peoOpa30BaHUs YNUCIIOBBIX BRIPAKCHHM.

OTPUIIATETBHBIX CpaBHuUBaTh U YNOPAAOYMBATH palOHAIBHBIE YHCIA,
. BBINOJHATH BBIUMCIECHUS C pAallMOHATBHBIMHI YHCIIaMU.
CrnoxeHune yuncern ¢
pa3sHbBIMU 3HA-
KaMH
Brrunranue
YMHoOKeHHe U
ACJICHUE
MOJIO?KUTEIBbHbBIX U

XapakTepu30BaTb MHOXXECTBO LEJBIX YHCEN, MHOXKECTBO
OTpUIATC/IbHBIX

paloHANbHBIX YHCEN.
quceJ1 @opMyJIHPOBATH U 3aIMCHIBATH C MIOMOIIBI0 OYKB CBOICTBA
YMHOXKEHNE 12 JIEUCTBUMN € PAllMOHATIBHBIMU YUCIaMU, HPUMEHATH 11
Jlenenue MpeoOpa3oBaHUS YUCIIOBBIX BRIPAIKEHHIA.
LS ——— CpaBHUBATDH 1 YHOPSAA0YMBAThH PAIllMOHAIbHbIE YUCIIA,

a! 9 9 - BBINOJIHATH BBIUMCIIECHUS C pAl{MOHATBHBIMH YUCIIaMHU.
CBolicTBa JEUCTBUM C
paluOHaJIbHBIMHA
YucJIaMHu
Pemienne ypaBHeHI/Iﬁ YnuraTh ¥ 3anuchbIBaTh OyKBEHHBbIC BBIPAXKCHHUS, COCTABJIATH
PackpsiTie CKOOOK OyKBEHHBIE BHIPAKEHUS 110 YCIOBUSAM 3a/1a4.
Koo (1) (IJI/IHH CHT BoruucasaTy 4nciioBoe 3HaueHHE OYKBEHHOTO BBIPAKEHHS MpPU
6 13 3aJ]aHHBIX 3HAYCHUSX OYKB.

IonoOusIe CocTaBJsiTh ypaBHEHUS 110 YCIOBUAM 3a7ad.
cj1ara€MbIC Pemare mpocTeliine ypaBHEHHMs Ha OCHOBE 3aBUCHUMOCTEHN
Perenue ypaBHeHI/Iﬁ MEX]y KOMITOHEHTaMH aprU(PMETHIECKUX JICHCTBUH.
Koopannarel Ha
IJIOCKOCTH
[NepreHauKyIIIpHbIE CTpouTh Ha KOOPAMHATHOM TUIOCKOCTH TOYKH U (PUTYPHI T10
IDSMBIE 3aJaHHBIM KOOpAWHATaM; ONpeAeasTh KOOPAUHATH TOYEK.

p N3Baekats uHpopManuio u3 TaOIUI U AUATPaMM,
ITapasiensHbie BBINOJIHSATH BEIYMCIICHUS 110 TAOJUYHBIM JJaHHBIM, CPABHUBATH
IPAMBIE 13 BEJIMYMHBI, HAXOAMTh HAMOOJBIINE U HAUMEHBIIINE 3HAYCHHUS U
KoopaunatHas AP-

p BeinosHsaTe c60p nHGOpPMAIMK B HECIOKHBIX CITydasx
ITOCKOCTD IIpeacraBiasiTh HHPOPMALIHIO B BUIC TAOHI] U JUATPAMM, B TOM
Cronbuatble YHUCIIE C TIOMOIIBI0 KOMIIBIOTEPHBIX MPOrPAMM.

AuarpaMMmabl

I'paduku




3HaTh MaTepurai, U3y4eHHBIH B Kypce MaTeMaTHKH 3a 6 Kitacc
1 HOBTOpeHI/Ie. 17 YMmerh NpUMEHATH NIOTYYEHHbIEC 3HAHUS HA IPAKTHUKE.
0 | Pemenue 3amnayu YMeTh JIOTHYECKH MBICIUTh, OTCTAMBATh CBOIO TOYKY 3PSHUS U
BEICJTIIIUBATh MHCHUE IPYTUX, pa0OTaTh B KOMaH/IE.
HUTOI'O: 170
NTOI'O MATEMATHUKMU B 5-6 KIIACCE 340
7 kaacc ajaredpa
BBINOJHATE 3JIeMEHTapHBIC 3HAKOBO-CUMBOJIHYECKUC JICHCTBUS:
NPUMEHSITh OYKBBI JUTsI 0003HAYEHUS YHMCE, JUIS 3aIICH OOIINX
YTBEPXKJICHUH; COCTABJATh OYKBEHHBIC  BBIPAXKCHHS 110
YCIIOBUSIM, 3aJaHHBIM CJIOBECHO, PHUCYHKOM WJIH YEPTEHKOM;
npeodpa3zoBbIBaTh anreOpandeckrue CyMMBl W TPOU3BEICHUS
(BBINOJIHAITH TIPHUBEJCHUE TOJOOHBIX CIIAracMbIX, PACKPBITHE
CKOOOK, YIPOIICHHE TPOU3BEICHHUIA).
BoiuucasaTh YUCIOBOE 3HAYCHUE OYKBEHHOTO BBIPKCHHS,
Boipaskenus, HAXOJAUTH OOJIACTh JONMYCTHMBIX 3HAYCHHH TEPEMCHHBIX B
TOKIECTBA, BBIPAYKCHUU. §
Pacno3HaBaTh nuHEHHBIE ypaBHEHMYSL.
YPaBHCHUS Pemath TuHEiHbBIE yPAaBHEHNUS.
Pemate TEKCTOBbIC 3ajjauM  ajireOpauvyeckuM CIOCOOOM:
Bripakenus MEPEXOIUTh OT CIIOBECHOH (POPMYJIMPOBKH YCIOBHUS 3aJa4yd K
IIpeo6pasoBanne anreOpanvyeckoil MOJENH MyTeM COCTABICHHS YPaBHCHUS;
1. BBIPAKEHHT 22 | pemaTh COCTaBIECHHOE ypaBHEHHE;, HMHTEPNPETHPOBATHL pe-

YpaBHEHUs C OJTHOU
MepEMEHHOMN

CraTucTUYEeCKHE
XapaKTCPUCTHUKHU

3yJIbTAT.
N3Baekars uHGOpMAIMIO U3 TAOIHIl U JUArPaMM, BBINOJIHSITH
BBIYUCIICHHS TI0 TAOJMYHBIM JaHHBIM. Onpeneisitb 10
JuarpaMmaM HauOOJIbIIME U HAUMEHBIIIME JIaHHbIC, CPABHUBATH
BEJINYUHBI.

HpencraBasaTe wHQOpPMAIUIO B BHIE TaOIHUI], CTOIOYATHIX U
KPYTOBBIX JUArpaMM, B TOM YHCJIE C TIOMOIIbK) KOMIBIOTEPHBIX
porpamm.

IpuBoaNTH PUMEPHI YUCIOBBIX JaHHBIX (I[EHA, POCT, BpPeMs Ha
JIOPOTY U T. J.), HAXOAUTb CpeJHee apUPMETHUECKOe, pa3Max
YKCIIOBBIX HA0OOPOB.

IpuBoauTh  COAEPXKATENIbHBIE  NPUMEPHI  HMCIIOJb30BaHUS
CPeIHMX JJIsi ONHCaHWs JaHHBIX (YpOBEHb BOJABI B BOAOEME,
CIIOPTUBHBIC MTOKA3aTENM, ONPEACICHHE TPAHMI] KIMMATHYSCKUX
30H).




DOyHKIUU
OyHKIUH U UX TpapUKu

Bouruucaste 3HaueHUs (QYHKIUH, 3a0aHHBIX GopMyramMu (TIpu
HEOOXOJUMOCTH HMCHOJb30BATh KAIBKYJSITOpP); COCTABJSTH
TaOIULBI 3HAYCHUH (PYHKIHH.

Ctpours 1o Toukam rpapuku GyHknud. OnMuchrIBaTH CBOWCTBA
(YHKIIMH Ha OCHOBE €€ TpaduIecKoro MpeaCcTaBIeCHHS.
MoaenupoBaTh peajbHbIC  3aBHCHUMOCTH  (GOpMyJamMH U
rpadukamu. UntaTh rpaduky peaabHBIX 3aBUCHMOCTEH.
Hcnoan3oBaTh (QYHKIUMOHAILHYIO CHMBOJIMKY JUIS  3aIlUCH
pasHoOOpa3HbIX (AaKTOB, CBS3aHHBIX C pPacCMaTPUBAEMBIMHU

2. 12 ¢byHkumsMu, — oOoramiass — ONBIT  BBIIOJIHEHWS ~ 3HAKOBO-
JInneitnas GyHKIMS CUMBOJINYECKHX AehcTBUiA. CTPOMTH peyeBble KOHCTPYKLIHHU C
WCTIONB30BaHNEM (DYHKITMOHATHHONH TEPMUHOIOTHHL.
Hcnonab3oBaTh KOMIBIOTEPHBIE MPOTPaMMBbl AJsl MOCTPOCHHUS
rpa¢ukoB (GYHKUWE, IS HCCICAOBAaHHUS TMOJOXKEHUS Ha
KOOPIMHATHOW TUIOCKOCTH TpaduKoB (PYHKIMI B 3aBUCUMOCTH
OT 3HaYeHUH KOA(PPHUIINEHTOB, BXOIAIINX B GOPMYITY.
Pacno3naBath Buabl u3ydaeMbix ¢yHkuuii. Iloka3siBaTh
CXEMaTHYEeCKH TIOJOXKEHHEe Ha KOOPAMHATHOM IUTOCKOCTH Tpa-
(hUKOB (DYHKIIHIA.
OnuceiBaTh MHOXXECTBO IENBIX YHCEI, MHOXECTBO pa-
LIMOHAJBHBIX YUCENI, COOTHOLIEHHE MEXTYy 3TUMH MHO>KECTBAMHU.
CpaBHUBATh ¥ YHNOPS/AOYMBATH pAIlOHAIBHBIE YHCIIA,
CTenenn ¢ BBIMOJHATS  BEMUCICHHS C  PALMOHAIBHBIMU {HCTAMH, BbI-
YHMCIATH 3HAUECHUS CTETEeHEH C LEIbIM M0Ka3aTeseM.
HaTypa/abHbIM @opMyanpoBaTh ONpeselieHne KBaapaTHOTO KOPHS W3 YHUCIA.
3 noKasarteJjiemM 13 Hcnoab3oBaTth Tpaduk GyHKIHN
" | CremnieHn U €€ CBOMCTBA y = X" Ui HaxXOXJEHUs KBAJPATHBIX KOpHEWH. BbIlumcasaThb
TOYHBIE ¥ TNPHONMKCHHBIE 3HAYEHHsI KOPHEH, HCIONB3ys MpH
OnHouseHsI HEOOXOJMMOCTH KaJNBKYJIATOP; MPOBOJUTH OIEHKY KBaIpPaTHBIX
KOpHEH.
@opMyJHpPoOBaTHL OIpeNelIeHne KOPHA TpPeThell CTeneHw;
HAXOJWTh 3HAYEHHUS KyOWYecKHMX KOpHEW, mpu HEeO0OXOIMMOCTH
WCTIOJB3YS KAIBKYJIISTOP.
MHOrowieHbI ®opMyanpoBaTh, 3aMUCHIBATH B CHUMBOJUYECKON ¢opme U
CyMMa H pa3HOCThb 000CHOBBIBATH CBOMCTBA CTENIEHH C HATYPAJIbHBIM MTOKa3aTeNeM;
MHOTOWIEHOB NPHUMEHSATH CBOIMCTBA CTENCHU JIJIsl TPeoOpa3oBaHMs BhIpaKEHHUH
Y BBIYUCIICHUH.
I[IpousseneHue BbInoaHATH IEHCTBUS ¢ MHOTOUYJICHAMH.
4.1, JTHOUJICHA U 18 BBINOJIHATH Pa3jioKeHHe MHOTOUWIEHOB Ha MHOYKHTEIH.
MEOTFOTICHA Pacno3HaBaTh KBaJIpaTHBINA TPEXWICH, BbISICHSTH BO3MOKHOCTh
pasyiokeHHsT Ha MHOXHUTEIH, MPeACTABJIATb KBaJIpaTHBINA
[IpousBeneHue TpPEeXWIEH B BUI€ TPOU3BEICHNS JTMHEWHBIX MHOXKHUTEIEH.
MHOTFOTICHOB IpumenaTs paznmuuabie  (GOPMBI  CAMOKOHTPOJSI TIPH  BBI-
TIOJTHEHUH MTpeoOpa3oBaHHi.
(I)OpMy'HH BoinoaHaTh neif
JIEHCTBUS C MHOTOYJICHAMH.
COKpalm€eHHoro BbIBOAHTE ()OPMYJIbI COKPALIEHHOTO YMHOKEHHUS, MPUMEHSTH
YMHOKEHHA UX B IPe00pa30BaHUAX BHIPAKEHHUN M BEIYUCIICHHSIX.
KBaapar cyMMBI 1 BbINOJHATH pa3ioXeHne MHOTOWIEHOB Ha MHOJKHTEIH.
5. 18 Pacno3HaBaTh KBapaTHBINA TPEXWICH, BbISICHATH BO3MOXHOCTD

KBaJpaT pa3HOCTH
PazHocts kBagpartos.
CyMMa 1 pa3HOCTh KyOOB
[IpeobpazoBaHue HENBIX
BBIPAYKECHU I

pasjoXeHWss Ha MHOXXHUTENH, MNPeACTABIATh KBaJpaTHBIN
TPEXWIEH B BUJIE IPOU3BEAEHHS TMHEIHBIX MHOXKUTEIEH.
IpumenaTs pasnuunHeie  (GOpPMBI CaMOKOHTPOJISI TP  BHI-
MOJTHEHUH MTpeoOpa3oBaHUi




Onpenensite, sBISETCA JM Iapa 4HCEN PEIICHUEM AaHHOTO
YpaBHEHHS C JBYMs II€PEMEHHBIMH; HNPHMBOIMTH IIPUMEPEI
pelIeHNs ypaBHEHUH ¢ IByMs IEPEMEHHBIMHU.
Pematb 3amaun, anreOpanyeckod MOJENBI0 KOTOPBIX SBISIETCS
CucreMpl YpaBHEHUE C ABYMSI IIEPEMEHHBIMU; HAXOAUTH LIEJIbIC PEIICHUS
. myTeM nepedopa.
‘HHHeHHI’Hﬁ Pemath cuctembl OBYX YpaBHEHHH € ABYMS IE€PEMEHHBIMH,
YPAaBHCHUH yKa3aHHBIE B COJICPIKAHMUH.
JIuHeiiHble ypaBHEHUS C PemaTth TekcToBbIE 3aauu anreOpandeckuM CrocoooM:
6. | AByMs IepeMEHHBIMH U 15 MEPEXOUTh OT CIOBECHOH (YOPMYIHMPOBKM YCIOBHS 3aJadud K
HUX CUCTEMBI anreOpanyeckoil  MOAeNM MyTeM COCTABICHUS  CHUCTEMBI
YPAaBHEHUH; peliaTh COCTABJICHHYK) CUCTEMY YpPaBHEHUM; WH-
Pemenne cucrem TEPIPETUPOBATH PE3YJILTAT.
JIMHEUHBIX ypaBHeHI/Iﬁ CTpOI/ITb Fpa(l)I/IKI/I ypaBHeHPII?'I C IOByMs TIEPpCMCHHLIMU.
KoHcTpyupoBaTh >KBUBAJICHTHBIE pPEUEBbIE BBICKA3bIBAHHUS C
WCIIOJIb30BaHUEM alreOpanyecKoro 1 reOMEeTPUIECKOro S3bIKOB.
Pemath 1 uccaenoBaTh YpaBHEHHs] U CUCTEMBl YpaBHCHHU Ha
OCHOBE (hyHKIIMOHATBHO-TpaIIeCKuX TIpeICTaBICHUI
YpaBHEHUI
3HaTh MaTepuall, U3y4eHHBIH B Kypce MaTeMaTHKH 3a 7 Kiacc
YmMmeTh MMPUMCHSATH NOJYUYCHHBIC 3HAHUSA Ha IPAKTUKE.
7. | [loBTOpeHue 4 1y
MeTh JIOTHYECKH MBICIHTh, OTCTauBaTh CBOI TOUKY 3pPECHUS U
BBICIIYIIMBAaTh MHEHHE APYTUX, padOTaTh B KOMaHJE.
UTOTO: 102
8 kiacc anredopa
PanmoHajbHbIE @opMyJIMPOBATH OCHOBHOE CBOMCTBO anreOpandeckoll Jpodu u
6 NPHUMEHSTH €ro JJIsl TpeoOpa3oBaHus APOOECH.
Apoou BoimoansaTe  JeiicTBUS ¢ anreOpandyecKUMH  APOOSMHU.
PaHfIOHam’HHe Apobu 1 ux IIpeacraBadTh 1e0€ BEIpRXKEHUE B BUJE MHOTOWIEHA, JpoOHOE
1 cBoncTBa 23 — B BUJIC OTHOIIECHHUS] MHOTOWIEHOB; I0Ka3bIBaTh TOKAECTBA.

CyMMa u pa3HOCTh Ipobeit

IIpousBeneHue U yacTHOE
npobeit

DopMyJIMPOBATh OIPEAEICHUE CTEIIEHU C LIEIbIM TOKA3aTEIEM.
®opMyanpoBaTh, 3aMHUCHIBATH B CHUMBOJHUYECKON ¢opme U
WIJIIOCTPUPOBATh IpPUMEPAMH CBOHCTBA CTENEHU C LEJIbIM
[IOKa3aTeeM; NPUMEHSATh CBOICTBa CTETIeHU IRIE:
peoOpa30BaHus BHIPAKEHUHN U BEIYUCIICHUH.




KBaapatHbie KopHU
JleMicTBUTEIbHBIC YHCIIA

ApudmeTnyeckuit
KBaJIpaTHBINA KOPEHb

IpuBoauTh pUMEpHl UPPAIMOHAIBHBIX YHCEN; PACO3HABATH
palioHaNbHbIE W WPpAallMOHATBHBIE YHCIA; M300paKaTh UHCIa
TOYKaMHU KOOPAUHATHOM MIPSAMOM.

Haxoauts gecsaTuyHble NPUOIMIKCHUS  PAlMOHANBHBIX U
WppAIlMOHANBHBIX YHCET, CPaBHUBATHL ¥ YHOPAI0YHUBATH
JIEHCTBUTEIHHBIE YNCITA.

OnucpIBaTh MHOXKECTBO IEHCTBUTEIBHBIX YHCEIL.
Hcnoab3oBaTh B NUCBMEHHOM  MaTeMaTHUYeCKOW  peuu
obo3HaueHNA W Tpaduueckwe H300pPaKEHHUS YHCIOBBIX MHO-
’KECTB, TECOPETUKO-MHOKECTBCHHYIO CHMBOJIUKY.

5. CgoiicTBa 19 gopMyﬂI/IPOBaTL OIIPEJIEIICHUE KBanpaEHogo KOpHSL U3 4YHCIIA.
ApU(METHIECKOTO CII0JIb30BaTh r‘peicbm( byHKIIIM Yy = X° AN HAXOXKICHHA
KBa/JIPaTHOTO KOPHSA KBaJpaTHbIX KOpHEH. BBIMMCASATH TOYHBIE W NPHUOIHKCHHBIC

3HAYEHUs KOPHEH, NCII0Ib3Ys IPH HEOOXOAUMOCTH KaJIbKYJISTOD;
[IpuMeHeHne CBOMCTB MIPOBOJUTH OLICHKY KBaJPATHBIX KOPHEH.
apu(pMETHIECKOTO Jloka3pIBaTh CBOICTBa apu(MeTHIECKHX KBAIPAaTHBIX KOPHEH;
KBaJpaTHOT'O KOPHS NPUMEHATDb UX 1JIA npeo6pa3OBaH1/m BBIpa)KeHHfI.
Bpluucasitb 3HaYCHUS! BBIPAXEHUM, COACP)KALIUX KBaApaTHbIC
KODHU; BBIPaXaThb [CPEMEHHbIE H3 TEOMETPUUYECKUX U
¢dusnyeckux Ghopmy.
HccnenoBary ypaBHEHHE BHUAA x? = a; HaxoIUTh TOYHBIE W
npuOIMKEeHHBIE KOpHU mipH a > 0
PacnosHaBaTh JIMHEHHBIE U KBaJAPATHbIE YPAaBHEHHUs, LIEJbIE U
JIpOOHBIE YPaBHEHHUS.
KBa)IpaTHble Pemartp KBaJpaTHbIC YpaBHEHUS, a TaKXe YpaBHEHUS,
YPABHCHUSA CBOJISIIUECS K HUM; pelliaTh JPOOHO-PAIMOHATILHBIC YPAaBHCHHMS.
KBanparHoe ypaBHeHHE U HccnenoBare KBagpaTHbIE YpPAaBHEHHs 10 JUCKPUMUHAHTY H
3. | ero kopuu 21 | xosdpuuuenram.

JpobHble parioHabHbIe
ypaBHEHHS

Pemats TekcToBBIE 3amauM  anreOpanvyecKuM — CIocoOOM:
MEPEXO/IUTh OT CIIOBECHOW (YOPMYIHMPOBKH YCIOBHS 33aJadd K
anreOpanvyeckoll MOAENM IIyTeM COCTAaBJICHHS YpaBHEHUS;
pelaTh COCTaBJICHHOE YpaBHEHHE; WHTepPHpPeTHPOBaThb pe-
3yJIbTar.




HepaBenctBa
Yucnosbie HCEPAaBCHCTBA U
HX CBOICTBa

Hepasenctsa ¢ ogHoM
MEPEMEHHOMN U UX CUCTEMBI

20

Haxoauth, aHaiM3UpPOBaTh, CONMOCTABJIATH
XapaKTePUCTHKH O0BEKTOB OKPYKAIOIIETO MUPA.
HUcnonn3oBath pa3Hble  (OPMBI  3alUCH  MPUOIKEHHBIX
3HAYCHMIA; IeaTh BHIBOABI O TOYHOCTH MPUOJIMKCHUS 110 3aITUCU
MPHOIMKEHHOTO 3HAYCHHSL.

BbINOJHATDH BRYUCIEHUS C PEaTbHBIMU TaHHBIM.

BpInoaHATH TPUKUAKY U OIICHKY PE3YIbTaTOB BHIYUCICHUM.
@®opMy/IMPOBATh CBOHCTBA YHUCJIOBBIX HEPABEHCTB, MJI-
JIOCTPUPOBATh HUX HAa KOOPAMHATHOM MpsSMON, A0KA3bIBATH
anreOpanveckd; MPHUMEHATHh CBONCTBA HEPABEHCTB IPU pe-
IICHUY 3a71a4.

Pacno3naBarb JMHEIiHbIE HepaBeHCTBA. Pemarb JIMHEHHBbIE
HEPaBEHCTBA, CUCTEMBbI TUHCHHBIX HEPABCHCTB.

I[puBoauTh TpHUMEPHl KOHEYHBIX M OECKOHEYHBIX MHOXECTB.
Haxonnts 00bennHEHNE U TIEpeCeYeHIE MHOXKECTB.

IIpuBoaAMTH PUMEPHI HECIOKHBIX KIIACCH(DIKAIIHIA.
HUcnoan3oBaTh TCOPCTUKO-MHOXKCCTBCHHYIO CUMBOJIMKY U A3bIK
MpH PEUmIeHUH 3a7ad B XOJe HW3YYEHHUS Pa3IUYHBIX pa3JelioB
Kypca.

I/IJ'[J'IIOCT[)I/II.)OBaTb MAaTCMAaTHYCCKHUEC TOHATUA WU YTBCPKIACHUA
npumepamu. HMcmoab3oBaTh NpuUMEphl M KOHTP MPUMEPHL B
apryMeHTaIiH.

KoncTpyupoBaTh MareMaTudecKue MPEUIOKEHUS C MOMOIIBIO
CBA30K eClll ..., MO ..., 8 MOM U MOJbKO MOM Clyiae, TOTUIECKUX
CBSI30K U, UJIU.

YHUCJIOBBIC

CreneHn ¢ HeJbIM
MOKA3aTeJIeM.
JIeMEeHTbI

CTAaTHCTUKHU
CreneHs ¢ HenbIM
IIOKAa3aTeNeM U €€ CBOMCTBA

DJNEMEHThI CTATHCTUKHU

11

DopMyJIHPOBATH OIMPEJIEICHNE CTENICHH C LENBIM ITOKA3aTEeIIeM.
@DopMyJIMPOBATH, 3aNMHCHLIBATL B CHUMBOJIMYECKOH ¢opme U
WUTIOCTPUPOBATh TPUMEpPAaMH CBOWCTBA CTCIICHH C IEJIBIM
MOKa3aTeNeM; MPUMEHATH CBOiicTBa CTeTIeHU JUTST
peoOpa30BaHuUs BHIPAKECHUHN U BEIYUCIICHUH.

H3BaekaTh nHbOpMAIUIO U3 TAOIHIl U AUArPAMM, BBITIOJHATH
BBIUMCJICHHUA 110 TaONWMYHBIM JaHHBIM. Omnpeneasitb 10
JrarpaMMmaM HauOOIbIINE U HANMEHBIIINE TaHHbIe, CPAaBHUBATH
BEJIMYHHBI.

MpencraasTe uHOOPMAIIMIO B BHIE TaOJHUI], CTOJOYATHIX U
KpPYTOBBIX IHarpamMM, B TOM YHCIIE C ITOMOIIbIO KOMITBIOTEPHBIX
porpamm.

IpuBoauTh  COAEPXKATENIbHBIE  NPUMEPHI  HMCIIOJb30BaHUS
CpeIHuX MJisi OIWCaHWs JaHHBIX (YpPOBEHb BOJBI B BOJOEME,
CIIOPTUBHBIE TOKA3aTENH, ONpEACIICHUE TPaHUI] KIMMAaTUISCKIX
30H)

[ToBTOpEeHue

3HaTh MaTepual, H3y4eHHBIH B Kypce MaTeMaTHKH 3a 8 Kiacc
YMeTh NpUMEHSATH NT0JIyYE€HHBIE 3HAHUS HA IPAKTHKE.

YMeThb JIOTHYECKH MBICIUTh, OTCTAMBATh CBOIO TOYKY 3pEHUS U
BBICITYIIMBAaTh MHEHHE IPYTUX, pa0OTaTh B KOMaHJE.

HUTOI'O:
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9 kyacc aaredopa




KBagparuunas
byHkuus

®VHKINU u ux
CBOWCTBA

Bouruucaste 3HaueHUs (QYHKIUH, 3a7aHHBIX GopMyramu (TIpu
HEOOXOJUMOCTH HMCHOJb30BATh KAIBKYJSITOpP); COCTABJSTH
TaOIULBI 3HAYCHUH (PYHKIHH.

Ctpours 1o Toukam rpapuku GyHknud. OnMuchrIBaTH CBOWCTBA
(YHKIIMH Ha OCHOBE €€ TpaduIecKoro MpeaCcTaBIeCHHS.
MoaenupoBaTh peajbHbIC  3aBHCHUMOCTH  (GOpMyJIaMu U
rpadukamu. UntaTh rpaduky peaabHBIX 3aBUCHMOCTEH.
Hcnoan3oBaTh (QYHKIUMOHAILHYIO CHMBOJIMKY JUIS  3aIlUCH
pasHoOOpa3HbIX (AaKTOB, CBS3aHHBIX C pPacCMaTPUBAEMBIMHU
¢yHKIMsIMH, ~ o0oramiasi ~ OMBIT  BBINOJHEGHUS  3HAKOBO-
CUMBOJIMYECKUX JNeHCTBUH. CTPOMTH pedyeBble KOHCTPYKIIUH C

KBAJIPATHbIN TPEXYJIEH 22 UCIIOJIb30BaHUEM (DYHKIIMOHAIBHON TEPMUHOIOTHH.
Hcenonb3oBaTh KOMIBIOTEPHBIE MPOrpaMMBbl Uil IOCTPOCHUS
KBAJIPATUYHA A rpa¢ukoB (GYHKUWE, IS HCCICAOBAaHHUS TMOJOXKEHUS Ha
OYHKIHA 1 EE TPAGUK KOOPIMHATHON IUIOCKOCTH Ipad)ukoB (YHKLUMI B 3aBUCUMOCTHU
OT 3HaYeHUH KOA(PPHUIIMEHTOB, BXOIAIINX B GOPMYITY.
CTEIIEHHASI ~QYHKIMAL Pacno3naBarh Buasl m3ydaeMmbix (yHkimid. I[loka3piBaTh
KOPEHD #-oit CTEIIEHU CXEMaTHUYECKU MOJIOKEHUE HAa KOOPAMHATHOM IIOCKOCTH TIpa-
(uKOB pyHKIHN
y =ax’ , y=axX +n y=a(x—rr)2, y=x" , B 3aBHCUMOCTHU
OT 3HaYeHUH KOA(PPUIINEHTOB, BXOIAIINX B (DOPMYIIBL.
Crpoutrb rpaduku u3ydaeMblx (GYHKUUI; ONHCBIBATH HX
CBONCTBA
PacnosHaBaTh JIMHEHHBIE U KBAaJpPATHbIE YPAaBHEHHUs, LIEJIbIE U
JIpOOHBIE YPaBHEHHUS.
YpaBuenus " Pemiate uHEiHBlC, KBaJpaTHBIE YpaBHEHUS, a TaKXKe
YpaBHEHUS1, CBOASIIIECS K HUM; pelaTh APOOHO-pallHOHAIbHEIC
HEpPaBeHCTBA c S—
0/IHOM mepeMeHHOoI HccnenoBaTrs KBajpaTHbIE ypaBHEHUS IO JUCKPHUMUHAHTY U
14 koadurmentam.
YPABHEHUSI C OJIHON Pemate TEKCTOBbIC 3ajauM  ajireOpauvyeckuM CIOCOOOM:
INEPEMEHHOM NEPEXOUTh OT CIOBECHOW (OPMYIHMPOBKH YCIOBHS 3adadd K
anreOpanvyeckoil MoOJeNH IyTeM COCTAaBICHHS YpPaBHCHUS;
HEPABEHCTBA C OJIHOM peuaTtk COCTaBIEHHOE YpaBHEHHE, HHTEPIPETHPOBATL pe-
[IEPEMEHHOM 3yJIbTAT.
Pacno3naBaTh JMHEHHBIE U KBaJpaTHbIE HEpaBeHCTBa. Pemars
KBaJpaTHbIC  HEpaBEeHCTBA Ha  OCHOBE  rpaduvecKux
MPEJICTaBICHUI
Omnpenensitb, SBISETCA U Tapa YUCENl PEIICHUEM JAHHOTO
Ypaguenus u YPaBHEHUS C JBYMs IEPEMEHHBIMU; HNPHMBOAUTH IIPUMEPHI
HEPaBCHCTBA C peleHusl ypaBHEHUM ¢ JByMs [I€PEMEHHBIMHU.
ABYMSI Pematb 3amaun, anredpanyecKod MOJENBI0 KOTOPBIX SBISETCS
yYpaBHEHHE C JByMs IepeMeHHbIMHU; PemaTtb cucTeMBl IBYX
MNEPEMECHHBIMHA YPAaBHEHUH C IByMs [IEPEMEHHBIMU, YKa3aHHBIE B COACPKAHUU.
Pemath TeKCTOBBIE 337ja4M aNTeOpanIecKuM CII0OCOOOM:
YPABHEHUE C JIBYMA 17 NEPEXOUTh OT CIOBECHOW (OPMYIHMPOBKM YCIOBHS 3aJadd K

[NEPEMEHHBIMH N UX
CUCTEMBI

HEPABEHCTBA C
JIBYMSI
[MEPEMEHHBIMU U UX
CUCTEMBI

anreOpanveckodl  MOAETM  IyTEM  COCTABIICHUS  CHUCTEMBI
ypaBHeHUH; PemiaTh COCTABICHHYIO CHCTEMY YPaBHEHUM; WH-
TEpIPETUPOBATD PE3YJIbTAT.

Crpoutrpb TpaQuKy ypaBHEHHUH C JABYMS [EpPEMEHHBIMH.
KoHcTpyHpoBaTh 3KBUBAJICHTHBIC PEUEBBIC BBICKA3BIBAHUA C
WCIIOJIb30BaHUEM areOpanyecKoro i reOMeTPUIECKOro S3bIKOB.
Pemate 1 mccsenoBaTh ypaBHEHHUS U CHCTEMBl ypaBHEHHM Ha
OCHOBE (bYHKIIMOHAIBHO-TpapUIECKUX IIPEJICTABICHUI
ypaBHEHUH




Apudmeruyeckas
U reoMerpuyeckKas
Nporpeccum

APUOMETHUYECKAS
I[MTPOI'PECCHUA

I'EOMETPUYECKAA
[MTPOI'PECCHUA

15

IlpuMeHATh MHIEKCHbIE OOO3HAYEHUsS, CTPOMTb pEUEBbIE
BBICKA3bIBaHHS C HUCIOJIb30BAaHHEM TEPMHUHOJIOTUH, CBA3AHHOU C
MOHSATHEM HOCJIEI0BATEILHOCTH.

BoiuuenasaTy  WieHsl  NOCHENOBaTENbHOCTEH,  3alaHHBIX
dbopMynoif N-ro  WIeHa WIH PEeKyppeHTHOH  (HOpMyIIOi.
YcraHaBauBaTh 3aKOHOMEPHOCTh B IIOCTPOCHHMU IIOCJIEAOBa-
TENBHOCTH, €CIH W3BECTHHI IEPBbIE HECKOIBKO €€ UJICHOB.
H300pazkaTh 4YICHBl I[OCIENOBATENBHOCTH TOYKAMU Ha KO-
OPAVHATHOM IMJIOCKOCTH.

Pacno3naBath  apuMETHYECKYI0 W T'€OMETPUYECKYIO
NPOTPECcCHH TMPH pasHBIX chocobax 3aganusi. BbIBoauTh Ha
OCHOBE J0Ka3aTeJbHBIX PacCyXICHHUH (popMyisl oOLIero dieHa
apu(METHYeCKO M TEOMETPUYECKOM MpPOTrpeccHil, CyMMBI
NEPBBIX M WIEHOB apHU(PMETHUECKOW W TeOMETPHYECKOH Mpo-
TpeccHii; pemiaTh 331a41 C UCIOIb30BAHMEM 3TUX (HOPMYIL
PaccmaTpuBars npuMmepsl U3 peajbHOM  JKHU3HM, HIUIIO-
CTpUpYIOIIUE HM3MECHEHHE B apU(METHYEeCKOH Nporpeccud, B
TeOMETPUUECKON TPOrpeccruu; HM300pazkaTh COOTBETCTBYIOIIHE
3aBUCHMOCTH TpauaecKu.

Pemiatnb 3aa4y Ha CJIOXKHBIC IMMPOLICHTLI, B TOM YHMCJIC 3a/la4i U3
peasIbHOM MPAaKTHKH (C UCTIONH30BAHNEM KaJIBbKYJISITOPA)

JJIeMeHTbI
KOMOMHATOPUKH U
TEeOpPUu
BEPOSITHOCTEM

OJIEMEHTDI
KOMBMHATOPUKHA

HAYAJIbHBIE
CBEJIEHUMS U3 TEOPUU
BEPOSTHOCTEN

13

IIpoBoauTh ciydailHblE SKCOEPUMEHTbl, B TOM YHCIE C
MTOMOIIIBI0 KOMITBIOTEPHOTO MOJIETHPOBAHUSA, HHTEPIPETUPOBATh
UX pe3ynbTaThl. BBIMMCISITH YacTOTy CIy4allHOrO COOBITHS;
OLICHWBATh BEPOATHOCTH C IIOMOLIBK0 YACTOTHI, IOIYYEHHOH
OIIBITHBIM ITyTEM.

Pemath 3a/1aun Ha HAXOXKJICHUE BEPOITHOCTEH COOBITHIA.
IpuBoauTh npUMeEpHl ClIy4aliHBIX COOBITHH, B YaCTHOCTH
JOCTOBEPHBIX M HEBO3MOXXHBIX COOBITHI, MaJIOBEpPOSTHBIX
coopitnii.  I[IpuBoAMTHL  TpUMEpPHl  PaBHOBEPOATHOCTHBIX
COOBITHIA.

BbinosiHsATE  11epe0op BCeX BO3MOXKHBIX —BapHaHTOB IS
nepecdeTa 00bEKTOB MM KOMOMHALIUH.

IpuMeHaTh TPaBWIO KOMOMHATOPHOTO YMHOXEHHS  JUIS
pelieHns 3ajad Ha HaXOXKICHHE YUClia OOBEKTOB WIIH KOM-
OuHanuii (AMAroHajdd MHOTOYT'OJIBHUKA, PYKOIOXKATHs, YHCIIO
K0/10B, mu(poB, maposei u T. I1.).

PacnozHaBaTh 3a1a4u Ha ONPEIEICHUE YUCIA NIEPECTAHOBOK U
BBITOJIHSITH COOTBETCTBYIOLINE BHIYUCIICHHS.

Pemarp 3a1aun Ha BBIYMCIIEHHE BEPOSTHOCTH C MPUMEHEHUEM
KOMOWHATOPUKH.

6 | [loBTOopenue

21

3HaTh MaTepual, H3y4eHHBIH B Kypce MaTeMaTHKH 3a 8 Kiacc
YMeTh NpUMEHSATH NT0JIyYE€HHBIE 3HAHUS HA IPAKTHKE.

YMeThb JIOTHYECKH MBICIUTH, OTCTAMBATh CBOIO TOYKY 3PEHHS U
BBICITYIIMBAaTh MHEHHE IPYTUX, pa0OTaTh B KOMaHJE.
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NTOI'O AJITEBPEI 7-9 KIIACCBI

306

7 kj1acc reomeTpus




HavaabHbIE

r¢cOMETPpUICCKHUE
cBeJIeHUs
DopMyIPOBATH ONpPEICICHUS M HJTIOCTPHPOBATH MOHITHUS
Ipsimast 1 oTpesok. JIyu 0Tpe3Ka, JIyda; yria, MpsiMoro, OCTPOTO, TYIIOTO M Pa3BepHYTOrO
U yron YIJIOB; BEPTHKAIBHBIX U CMEXKHBIX YIJIOB; OUCCEKTPHUCHI yIJIa.
1. CpaBHeHHe OTPE3KOB U 10 | ®opmyaupoBars onpenenenus _TIEPICHMKYIPHBIX  IPAMBIX;
NEePIeHANKYIIpa W HAKIOHHOW K TPSMOM; CEpPeIHUHHOTO
yrios HEPICHINKYIIApa K OTPE3Ky; Pacmo3HaBaTh U M300paxkaTh HX
H3smepenne oTpe3koB. Ha yepTrexax U PUCYHKaX.
N3mepenue yrios
IlepnenqukynsapHsie
psIMbIE
®opMyIHpoBaTh  ONpENCNICHHUs  MPSIMOYTOJbHOIO,  OCT-
POYTOJILHOTO, TYHOYTOJILHOTO, PaBHOOCIPEHHOTO, PaBHOCTO-
POHHEr0 TPEYTrOJbHUKOB; BBICOTBI, MEAWAHBI, OUCCEKTPHCHI;
pacno3HaBaTh U H300paKaTh HX HA YSPTEKAX U PHCYHKAX.
TpeyroibHUKH @opMyIMpPOBaTh  ONpE/ACICHHE  PAaBHBIX  TPEYrOJLHHUKOB.
IlepBblii npu3HAK @opMyJIMPOBATh U JOKA3bIBATH TEOPEMBI O IPU3HAKAX pa-
paBeHCTBa BEHCTBA TPEYTOJIbHHUKOB.
Pemarp 3amaun Ha TMOCTPOCHHE C TOMOILIBIO IHPKYIS H
TPEYroJIbHUKOB HHCHKIL
Menuansl, OHCCEKTPUCHL HaxoauTh yCJIOBHS CYIIECTBOBAHHS DEIICHHS, BBITOJHATH
2. | ¥ BBICOTBI TPEYTOIBHUKA 17 | noctpoenne Touek, HEOOXOAMMBIX IS MOCTPOCHHS HCKOMO
Bropoii u Tperuit ¢buryps. Joka3piBaTh, 4TO MOCTPOEHHAs ¢durypa
YIOBIIETBOPSIET YCIOBHSAM 3a/1au¥l (OMPeNeIsiTh YHUCIO PEIICHU
IPU3HAKU PAaBEHCTBA
3a/1a4M [PU KKIOM BO3MOYKHOM BBIOOpE TAHHBIX)
TpEYroJIbHUKOB Pemathb 3a1a4n Ha MOCTPOCHHUE, JOKA3ATEIHCTBO M BHIUHUCIICHHSL.
3aa4yn Ha MOCTPOCHHUE Bouitensite B yCIOBUM 33[a4d yCIOBHE M 3aKIIOYCHHE.
Pelrtene 3a1a4 MopeanpoBaTh YCIOBHE 3aJaull C TMOMOIIBIO YepTekKa WIH
pHCyHKa, MPOBOMMTH JOMOJHUTEIbHBIC IOCTPOCHHUS B XOJE
peurenust. Onupasch Ha JaHHBIC YCJIOBHsS 33ja4yd, MPOBOIUTH
HEeoOXouMbIe paccyxacHus. MHTepnpeTHpoBaTh MOIyYCHHbIH
pEe3yJIbTAT M COMOCTABIISTh €r0 C YCIOBHEM 3a/1auH
MapaaienbHbie
npsAiMble
Hpu3snaxu DopMyJIHPOBATH OIPE/ICICHHS TAPAIUICIIBHBIX MPSAMBIX; YIJIOB,
3. | ApAJLIENLHOCTH JIBYX 13 06pa3OBleHLIX IpU MEPECEeUYCHUN JIBYX MapauICIbHBIX MPSIMBIX
TPSIMbIX CEeKyILeH; pacmo3HaBaTh W H300paKaThb MX Ha YEPTEkKaX M

AKcuoma napasiesbHbIX
MIPAMBIX
Pemenue 3agau

PpUCYHKaX.




CooTHOLIIEHUSA
MEKIy CTOPOHAMH H

yrJamMu OOBSICHATH ¥ WIIOCTPUPOBATH HEPABEHCTBO TPEYTOIBHUKA.
@®opMy/IMPOBATh U [J0KA3bIBATH TEOPEMBI O CBOMCTBAaX U
TPEYroJbHUKA MpU3HAKAX PaBHOOCAPEHHOTO TPEYTONbHUKA, COOTHOIICHHUIX
CyMMma yriioB MEXIy CTOPOHAMHU W YyIJIaMH TPEYrOJIbHHUKA, CYMME YIJIOB
TpeyroNbHHKa TPEYTONLHHKA, BHEIHEM YIJIe TPEYTOJbHHKa,
HcciienoBaTh  CBOWCTBA  TPEYrojbHHKA € IOMOIIBIO
4. CooTHOmICHNA MEXKY 18 KOMITBIOTEPHBIX TTPOTPAMM.
CTOpOHaMu U yrilaMu Pemathb 337291 Ha MOCTPOEHUE, TOKA3ATEIHCTBO U BHIUNCIICHUS.
TPEYTroJbHUKA BoigenssTh B yCIOBHM 3aJadyd  YCIIOBHE M 3aKJIIOYCHHE.
TIpAMOYTONBHBIE MoaeaupoBaTh YCIOBHE 3aJa4d C IMOMOIIBIO HYepTEka HIH

PUCYHKa, NPOBOAUTH JIOIOJHUTCIIBHBIC IIOCTPOCHHUA B XOJIC

TPCYTONEHAKA pemeHus. Onupasch Ha JaHHBIE YCIOBHS 3aJadd, NMPOBOAUTH
Iloctpoenue HEOOXOIUMEBIe paccyxaeHus. UHTepnpeTHPOBATH MMOTYyYCHHBIN
TpeyFOJILHI/IKa 1o TpeM PE3YIbTAT U COIIOCTABIIATE €T0 C YCIIOBUEM 3a/]1avuu.

dJIEMEHTaM

Pemenue 3agau

3HaTh MaTepuai, U3yYeHHBIH B Kypce MaTEMaTHKHU 3a 7 Kjacc.
[TosTOpEHME. Buiagers 00muM mpueMoM peleHus 3aaad.

5 10 YMerh NIpUMEHATH NTOIyYEHHbIEC 3HAHMS HA IPAKTHKE.
Pemenne 3anau YMerh J1OrM4ecKy MBICJIMTH, OTCTAaUBaTh CBOKO TOYKY 3PEHHUS U
BBICIYIIMBAaTh MHEHHE APYTUX, padOTaTh B KOMaHJE.
HNTOI'O: 68
8 ki1acc reomerpus
@®opMyJMPOBATL  ONpPEACIICHUS  Mapajuienorpamma,  Imps-
MOYTOJIbHHKA, KBajpara, poM0a, Tpamenuuu, paBHOOCAPEHHON U
IPSAMOYIOJIBHOM — Tpaleluy, CpeAHed JIMHUM  Tpaneuuu;
pacno3HaBaTh 1 H300pakaTh UX Ha YepTeXax U PUCYHKaX.
@opMyJMPOBATL U [J0KA3BIBATHL TEOPEMBI O CBOMCTBaX M
quHpexer‘HbHHKH IpU3HAaKax IapajulesiorpaMMa, [psIMOYIOJIbHUKA, KBajapara,
MHOI‘OyFOJ’IBHI/IKI/I pOMﬁa’ Tpalenuy.
1 [Tapamienorpamm u 14 HccnegoBats CBOICTBA YETBHIPEXYTOJBHUKOB C  ITOMOIIBIO
Tpanenus KOMITBIOTEPHBIX IPOTrPaMM.

Pematp 3a7aun Ha MOCTPOEHUE, TOKA3ATEIHCTBO U BBIUMCIICHHUS.
MogpeanpoBath yCIOBHE 33Ja4d C IIOMOILBIO 4YepTexa WU
pPUCYHKA, NPOBOAUTHL [OINOJHUTEIbHBIE IOCTPOEHHUS B XOJE
pemeHus. Boigensite Ha yeprexe KoHQUTYpaIun, HEOOXOIUMEBIE
JUTSL TIPOBEJEHUS] OOOCHOBAHHWU JIOTMYECKHX IIaroB PpEIICHHS.
HNHTepnperupoBaTh MOJYyYEHHBIH pE3YyJIbTaT M COINOCTABIATH
€ro C YCJIOBUEM 33/1a4u

[IpsmMoyTonbHUK, poMO,
KBajIpar




®opMy.IHpoBaTh U J0Ka3bIBATh TEOPEMY
o0OpaTHyIO eil.

IMugaropa wu

BeiBonuTh  QopMynsl  miomagei  NpsAMOYTOJbHHKA, M-
paJuienorpaMMa, TpeyrojibHUKa U TPareiH.
ILnomans Haxoautp 1uiomanp MHOTOYIOJIBHHKA — pa3OuMeHHMEM  Ha
TL01ma/1b MHOTOYTOIbHAKA TPEYTOJIbHUKH M YeTHIPEXyTOIbHHUKH. }
IMomans OO0BSICHAT, ¥ WLIIOCTPUPOBATH OTHOILICHWE IUIOMIAACH
napajienorpaMma 14 HOAOOHBIX GHTYP. o
’ Pemare 3amaun Ha BBIYMCICHHE IUIOMANCH TPEYrOJHFHHUKOB,
TPCYTOJIbHAKA 1 TPanCln YETHIPEXYTOJILHUKOB U MHOTOYTOJIbHUKOB. ONHpasch Ha TaHHbIC
Teopema Iludaropa yCIOBUA  3aJayd, HaXOAUTb BO3MOXHOCTH MPUMEHEHUS
Pemienue 3amau HEOOXOMMBIX dhopmym, peoOpa3oBEIBATh (hopMyITBL.
Hcnoab3oBath Qopmynsl ans 0OOCHOBaHMS JOKa3aTeIbHBIX
paccyxkaeHuii B xoie  pemieHus.  MHTepmpeTrHpoBaTh
NOJYYCHHBI pe3ybTaT W COMOCTABJSATH €ro C YCIOBHEM
3a1a4u
DopMyJIHPOBATH ONpee/ICHIE OJOOHBIX TPEYTOJIbHIKOB.
@opMyJIHpPOBaTh ¥ [JOKa3bIBATHL TEOPEMbl O MpPU3HAKAX
noa00us TPeyroJbHUKOB, Teopemy Daeca.
@opMyJIHPOBATH OIPECICHUS W WJIICTPUPOBATH TIOHITHS
CHHyCa, KOCHHYyCa, TaHICHCAa W KOTaHTe€HCa OCTpPOro yria
IHoxo0HbIE OpSMOYTOJIBHOTO  TPEYrojbHUKA.  BbIBOAMTHL  (HOPMYJIbI,
TPEyroJbHUKH BBIp@XKAIOMKEe (QYHKIMU yrila HPSMOYTOJIBHOTO TPEYroJbHUKA
Yyepe3 ero CTOPOHBI.
Onpenenenue mog00HBIX
®opMyIHpOBATH OINpEICICHUs CHHYCAa, KOCHHYCa, TaHTEHCA,
TpCYroIbHIKOB KoTaHrenca yrmoB or 0 g0 180°. BuiBoauTh (hopMmyIsl,
IpusHaku moxoGus BeIpakatomue QyHkmun yrimoB ot 0 mo 180° wepe3 dyHKImM
TPEYTrOJIbHUKOB 19 OCTpBIX yriioB. OpMYJHpPOBaTH W Pa3bsCHATH OCHOBHOE

[Mpumenenue mogoous K
JIOKA3aTeIbCTBY TEOPEM H
PEIICHHIO 3a1a4
COOTHOIICHUS MEXTY
CTOpOHaMI/I nu yFHaMI/I
MPSIMOYTOJILHOT'O
TPEYroJabHUKA

TPUTOHOMETpUUECKoe ToxaecTBO. Ilo 3HavyeHusIM OnHOHN TpH-
TOHOMETPUYECKOW (PYHKIMHU yrila BRIYHCAATH 3HAYCHUS APYTUX
TPUTOHOMETPUYECKUX (PYHKIIUI ATOTO yTIJa.
HccnenoBarp  cBOWCTBa  TPEyroibHUKAa  C
KOMITBIOTEPHBIX TIPOTPAMM.

Pematp 3a7aun Ha MOCTPOEHUE, TOKA3ATEINHCTBO U BBIUNCIICHHUS.
BbigenaTs B yCIOBMM 33Jaud  YCJIOBHE U 3aKJIIOYEHUE.
MoaeaupoBaTh YCIOBHE 3aJa4d C MOMOIIbIO YEpTeXa WIH
pUCYHKa, TPOBOAUTH [OIOJHUTEIbHBIE MOCTPOEHHS B XOJIe
pemenus. Onupasch Ha JaHHbIE YCIOBHS 3aJa4yd, MPOBOAUTH
HeoOxonumble paccyxaeHus. MHTepnpeTHPOBAaTh MOTyYEHHBIN
pE3yIBTAT U COMOCTABIIATE €T0 C YCIOBUEM 33J1a4H

IIOMOIIIBIO




OkpykHOCTH
KacarenbHas k
OKPYKHOCTH
LenTpanbubie u

@DopMyIMpPOBaThL  ONPENEICHUS] TOHATUM, CBA3AHHBIX C
OKPY’KHOCTBIO, IIEHTPAIBHOTO W BIIMCAHHOTO YTJIOB, CEKYIeH U
KacaTeJbHO! K OKPYKHOCTHU, YTJIOB, CBSI3aHHBIX C OKPYKHOCTBIO.
@DopMyIMPOBATH U J0KA3BIBATH TEOPEMBI O BIIMCAHHBIX YIJIAX,
yTiax, CBSI3aHHBIX C OKPYKHOCTBIO.

DopmMyIMPOBATH COOTBETCTBHE MEXKIY BEJIMYMHOU
LEHTPaTbHOIO YIJa ¥ JUIMHOM TyTH OKPY>KHOCTH.
H300pazkaTh, pacmo3HaBaTb U  ONMCHIBATH  B3aHMHOE

PacToI0KEHHE IPSIMON B OKPYKHOCTH.
HccaenoBats cBoiicTBa KOH(Urypaluid, CBS3aHHBIX C OK-

KOOpJIMHATAX
YpaBHEHUS OKPY>KHOCTH U
npsiMO

Pemenne 3agaq

BIIFICAHHBIE YTIIbI 17
quI)Ipe 3aMeyaTeiIibHbIE PYKHOCTBIO, C IOMOLIBIO KOMIIBIOTCPHBIX ITPOTPaMM.
TOYKH TPEyTONBHAKA PemaTh 3a1aun Ha BEIYMCIICHUE JTMHEHHBIX BEIMYNH, TPayCHON
Mephl yria.
Brnmcannas u onvcanHas
Pemarp 3a71a4n Ha MOCTPOCHKE, T0KA3aTEIBCTBO U BBIYHUCIICHHSI.
OKpYAHOCTH MopaeaupoBaTh yCIOBHE 3aadd C ITIOMOIIBIO YepTeXa WIIN
Pemenne 3anaq PHUCYHKa, MPOBOAMTDH JOMOJHHUTEIBHBIE IOCTPOCHUS B XOJIE
pemieHus. Boigensith Ha yepTexxe KOHPUTYypaluy, HeOOXOUMEbIE
JUIS TIpOBEJCHUS OOOCHOBAHWM JIOTMUECKHMX INArOB DEIICHHS.
HNuTepnpeTHPOBaTH TONYYCHHBIH PE3yIbTaT U COMOCTABJISATH
€ro C YCIOBUEM 3aJ1a4u
3HaTh MaTepHall, U3y4CHHBIN B Kypce MaTeMaTHKH 3a 8 Ki1acc.
[ToBTOpEHHE. Biagers o0mIMM IprEMOM pelIeHus 33/1a4.
P 4 YMeTb IPUMEHATH NOTyYCHHBIC 3HAHHS Ha TIPAKTHKE.
CIICHUE 3a1a1 YMeThb JIOTHYECKH MBICIHTh, OTCTAMBATh CBOKO TOYKY 3pEHHS U
BBICJTyIIINBAaTh MHEHHE JIPYTUX, pa00TaTh B KOMAHJIE.
9 kJ1acc reomerpus
BekTopnb! @opMyJIMpOBATh OIpEACICHHS W WUIIOCTPUPOBATh MOHSTHS
I BEKTOpA, JUIMHBI (MOAYJISl) BEKTOpPA, KOJUIMHEAPHBIX BEKTOPOB,
8 BbIMHCAATD JUIHHY U KOOPIUHATHI BEKTOPA.
?KTOPOB HaxomauTh yrosi Mexy BEeKTOpaMH.
MHomﬁHﬂe BEKTOpa Ha BBINOJTHATH OTlepanyy HaJl BEKTOPaMHU.
HAHCIO. LIpUMCHCHHE BBINOTHATH TMPOCKTHI 10 TEMaM HCIOIb30BAaHHUS BEKTOPHOTO
BEKTOPOB K PCLICHHIO MEeTOo/Ia PU PELICHUH 3a/1a4 Ha BHIYMCIICHHUS U I0Ka3aTeIbCTRA.
3amaq
MeTton koopunat OOBACHATH ¥ WIIOCTPHPOBATH MOHITHE ICKAPTOBOI CHCTEMBI
K KOOp/IMHAT.
OOpMHATLI BEKTOpA BbIBOANTL U HMCHOJIB30BaTh (DOPMYIIBI KOOPAWHAT CEPEAUHbBI
[Mpocreiimme 3aga4yn B 10

OTpe3Ka, pACCTOSHUS MeEXAYy JBYMA TOYKAMH IUIOCKOCTH,
YpaBHEHUS NPAMOM U OKPYKHOCTH.

BBINOHATE NPOEKTHI IO TEMAM HUCIOJIB30BaHHs KOOPIUHATHOTO
METO/Ia TP PEIICHNH 33a4 Ha BEIYHCICHHS U JI0Ka3aTeNbCTRA




CooTHOLIIEHUSA
MEXKIy CTOPOHAMH

(I)OpMyJII/II)OBaT]) U JA0Ka3bIBaTbhb TCOPEMY COOTHOIICHUAX
MEXAY CTOPOHAMU U YIJIaMH TPEYrOJIbHHUKA.

@DopMyJIHPOBATH OIpPEIEICHNS W WLIIOCTPUPOBATH TIOHSATHS

yriamm CHHyCa, KOCHHYyCa, TaHI€HCA W KOTAaHIEHCa OCTPOro yria
TPeyroJibHUKA. MPSIMOYTONIFHOTO ~ TPEYroidbHUKA.  BBIBOAUTH  (POPMYIIHI,
BhIpaXkaromye (QyHKIUU yriia MPSIMOYTOJILHOTO TPEeyroibHU31A
Clca.]mpHoe 4yepe3 €ro CTOpoHbl. POpMyYJIMPOBATHL OIPEICICHHS CHHYCA,
npom3BeaeHNe KOCHHYCa, TAaHT€HCa, KoTaHTreHca yrioB ot 0 go 180°. Bm?ozme
11 (dopmynel, Bepaxarommue (GyHKuH yrioB ot 0 mo 180° wepes
BCKTOPOB (GyHKIMH OCTPBIX YIJI0B. DOpMYyJaMpoBaTh U Pa3biCHATH
OCHOBHO€ TpPUIOHOMETpHUUYECKOe ToxaecTBo. Ilo 3HaueHHsAM
CuHyC, KOCHHYC M TaHTE€HC ONHOM TPUTOHOMETPUYECKOW (YHKIMH yTia BBIYMCIATH
yria 3HAYeHHs APYTUX TPUTOHOMETPUYECKHX (YHKIHMHA 3TOTO yTia.
CoorHomureHus MCKIY @®opMy/IMPOBATh U [I0Ka3bIBATH TEOPEMBl CHHYCOB W
CTOpOHaMHu u yriiamMmu KOCHHYCOB.
TPCYrojJbHUKa HaxoauTh yrom Mexzay BEKTOpPaMH, CKaJSIPHOE MPOU3BEACHUE
CkansipHoe  MpOU3BE/ICHAE BEKTOPOB, (OPMYIUPOBaTb W OOOCHOBHIBATH YTBEPKACHUS O
BCKTOPOB CBOMCTBax CKaJSIPHOI'O IPOM3BEJCHUS BEKTOPOB; UCIIOJIb30BAThH
CKaJIIPHOE MPOMU3BEICHUE BEKTOPOB IIPU PEIIECHUU 3a1au.
Pacno3HaBaTh  MHOTOYrojibHUKH,  GOpMyJaMpoOBaTh  OI-
peeNeHrE U NPUBOJAMTE IIPUMEPBI MHOTOYTOJIBHUKOB.
DopMyIMPOBATh U [J0Ka3bIBATHL TEOPEMY O CyMME YIJIOB
BBIITYKJIOTO MHOTOYT'OJIbHUKA.
HccnegoBare CBOWCTBA MHOTOYIOIBHHUKOB C  ITOMOUIBIO
JlanHa OKPY:KHOCTH KOMITBIOTEPHBIX IPOTPaMM. 5
@®opMy/IMPOBATh U [0KA3bIBATH TEOPEMBI O BIHCAHHOW U
H IUIomaaAb Kpyra OITHUCAHHOM OKPY)KHOCTSIX MHOTOYTOJIbHHKA.
12 OO0BACHATH TOHATUS NJIUHBI OKPYKHOCTH M IUIOWIANN KPYTa,
IIpaBunbHbIe BBIBOAUTH (OPMYINBI JJIsl BBIYHUCICHUS JJIMHBI OKPY)KHOCTH U
MHOT'OYT'OJIbHUKH JUIMHBI AYTH, IO KPYyTra U IUIOAAH KPYTOBOTO CEKTOpA.
JlnnHa OKpy»KHOCTH | Pemrate 3amaud Ha  J0Ka3aTeIbCTBO W BBIYMCIICHUS.
Iomanb Kpyra MoaenupoBaTh YCIOBUE 33Ja4yd C IOMONIBIO YepTeka WU
Perrenne 3agau pHUCYHKa, HPOBOAMTL [OIIOJHUTCIBHBIC IIOCTPOCHHSA B XOZE
pemieHusi. W HTepnpeTUPOBATH MOJIYYEHHBIM pe3yiabTaT U
COIOCTABJIAITh €T0 C YCIOBHEM 33a4H.
HccnenoBaTs cBoiicTBa KOH(HIypamwii, CBS3aHHBIX C OK-
PYKHOCTBIO, C TOMOLIBIO KOMITBIOTEPHBIX MTPOTPaAMM.
Pemarte 3a1a4n Ha IOCTPOECHHE, JOKA3aTEIbCTBO M BHIYMCIICHHUS.
OO0BbACHATH W WLIIOCTPUPOBATHL TOHATHA paBeHCTBAa (UTYP,
JIBM:KeHMs1 nogobus. CTpouTh paBHBIE U CHMMETPHYHBIE (UTYPHI,
8 BBINOJIHATH NapaJuIeIbHbIN IEPEHOC U TOBOPOT.
[oHsATHE TBMKCHUS HccaenoBatb CBOWCTBA JABMXEHUN C MTOMOINIBIO KOMITBIOTEPHBIX
[TapannensHbll IEpeHOC U nporpamMm.
HOBOPOT BBINOJIHATE TPOEKTH 1O TEeMaM TIE€OMETPUYECKHX MPeod-
pa30BaHMUN HA IJIOCKOCTH.
OO0BbsICHATL, YTO TaKO€ MHOTOTPAHHHK, €ro TpaHu, peopa,
BEpIIMHBI, JWAroHadd, KakOW MHOTOTPAaHHHUK Ha3bIBAETCS
HauasbHbie BBIMYKJIBIM, IIpU3Ma, BBICOTA TNPU3MBI, MapajieNenuIe],
CBeJleHMs U3 nupamuia, MWIMHADP, KOHYC, cdepa, map.
OO0BbsICHATL, 4YTO Takoe OO0BEM MHOTOTPAHHUKA, ILIOMAIh
cTepeoMeTpun 8 | ose
PXHOCTH MHOT'OI'DaHHUKA.
HccnenoBath CBONCTBA MHOTOTPAHHHUKOB.
A Haxoanthb 006EM 1 TIOMAAR TTOBEPXHOCTH MHOTOTPAHHUKA.
Tena u nosepxHoctu YMeTh CTPOUTH M pacrio3HaBaTh MHOTOI'PaHHUKH.
BpallleHus

YMeThb JIOTMY4eCKH MBICIUTh, OTCTAUBaTh CBOIO TOUKY 3PEHUS U
BBHICITyIINBAaTh MHEHHE APYTUX, pa0OTaTh B KOMaHJE.




BocnpouzBoauth  GOPMYJIHUPOBKH  ONPEACICHHH, aKCHOM,

06 aKCHOMAX TeopeM;  KOHCTPYMPOBATb  HECIOXKHBIE  OMNpeseseHHUs
6 2 caMoCTOATENbHO.  Bocmpoussoauts  GOPMYJIMpPOBKM |
INTAHUMCTPHUN JI0Ka3aTeIbCTBA M3yYEHHBIX TEOpeM, NPOBOAMTHL HECIIOKHBIC

JIOKA3aTeNlbCTBA ~ CaMOCTOATEIhHO,  CChLIATBCH B XOJIEe
000CHOBaHWH HA OTPEAEIICHISI, TEOPEMBI, aKCHOMBI.

3HaTh MaTepuall, M3y4YCHHBIH B Kypce MaTeMaTWKu 3a 7-9
KJIACCHI.

7 HOBTOpeHI/Ie. 9 Baaners oOmmMu mpreMaMy pemIeHUs 3a1ad.

Periegue 3a nayq YMeTb IPUMEHSTH MTOJyYEHHBIE 3HAaHUS HA MPAKTHKE.

YMeTb JIOTUYECKH MBICIUTh, OTCTaWBaTh CBOK) TOUYKY 3PEHUS U
BEICITYIIINBATh MHEHHE IPYTUX, padOTaTh B KOMaHJE.

HUTOI'O: 68

NTOI'O TEOMETPUU 7-9 KIIACCbI 204

7. Onucanue yueOHO-MeTOAHMYECKOT0 M MATEPHAJIHLHO-TEXHHYECKOTO
o0ecneueHue 00pa30BaTeJIbHON AeATEJIbHOCTH

JlonoTHUTE IbHAS JIUTEepaTypa

1. Maremaruka : y4e0. 11 5 k1. o01eo0pas3oar. yupexacHuii / H. 4.
Bunenkun, B.W. XKoxos, A.C. Uecnokos, C.U. [lIBapidoypa. — 18- m31. — M..:
Muemo3suna, 2014.

2. Jlunaktuueckue MaTepuaibsl o MatemaTuke: S kinacc/ YecHokos A.C.,
HemkoB K. .. - 4-e uznanune — M.: Akanemknura, 2014.

3. Iloypounsie pa3zpadotku mo matemaruke: 5 knacc/Ilomosa JLII. - M.:
BAKO, 2015.

4. KoHTpoibHO-U3MEPUTENbHBIE TPUOOPHI IO MaTeMaTHKe AJid 6 Kiacca/
ITomosa JI.II. - M.: BAKO, 2013.

5. Pabouas Terpaan mo maremaruke: 6 knacca/ Epuna T.M. - 6-e uznanme —
M.: Dx3ameHn, 2015.

6. Maremaruka. /luarnoctuueckue BapuaHThl: 6 kinacc/ Acranuna E.B.,
Panaera E.A. - M: HaninonansHoe o6pazoBanue,2013.

7. CamMocTosTeIbHbIC U KOHTPOJIbHBIE PaOOTHI IO MaTeMaTHKe AJis 6 Kiacca/
Epmosa A.IL., 'ono6opoasko B.B. - 5-e uznanne — M.: MIJIEKCA, 2014.

HNuTepHeT-pecypcesl

1) Sl uay Ha ypok MareMaTHKH (METOAMYECKHE pa3paboTku) — Pexxum gocTyma:
www.festival.1september.ru

2) VYpok, koHCTeKThI — Pexxum moctyma: Www. pedsovet. ru
NudopmMannoHHO-KOMMYHUKATHBHBIE CPEACTBA

Komnekuuss MynbTUMEIUMHBIX YPOKOB

Harasansie mocoous

1)  IlopTpeThl BEIMKUX YUCHBIX-MAaTEMATHKOB

2)  JleMOHCTpanMOHHBIC TAOIHIIBI

Texnnuyeckue cpeacTBa 00y4eHus



http://www.festival.1september.ru/
http://www.pedsovet/

1)  Kowmmnsrorep
2) Buneonposkrop

8. [Lnanupyemble pe3yabTaThl H3YyUeHHUs] YUeOHOr0 mpeaMeTa

BeinyckHMK Hay4yuTes B 5-6 ki1accax

eOmnepupoBaTh Ha 0a30BOM YypOBHE MOHSATHUSMU: MHOXKECTBO, DJICMCHT
MHOYECTBA, IOJIMHOKECTBO, IPUHAIICKHOCTD;

©33]1aBaTh MHO>KECTBA IEPEUNCICHUEM UX 3JIEMEHTOB;

®HAXOJUTHh TEpeceueHue, OObEAMHEHUE, MOJAMHOMKECTBO B IPOCTEUIINX
CUTYyaLUsIX

B noBceHeBHO KU3HU U NP U3YYEHUH APYTUX MPeAMETOB:

e PaCIlIO3HABaTh JOTUYECKU HEKOPPEKTHBIE BBICKA3bIBAHUS

Yucaa

eOmnepupoBaTh Ha 0a30BOM YPOBHE IMOHSATUSMU: HATypalbHOE YHUCIIO,
1EJI0€ YHUCI0, OOBIKHOBEHHAas JIpoOb, JecATUYHas ApoOb, CMEIIAHHOE YHUCJIO,
paLMOHAJIBHOE YKCIIO;

®1ICII0JIb30BaTh CBOMCTBA YMCEJ U IIpaBUia JACHUCTBUU C PAlMOHAIBHBIMU
YHCJIAMU TIPU BBINIOJIHEHUH BBIYUCIICHUM;

®ICIIOJIb30BaTh MPU3HAKUA JAEIMMOCTH Ha 2, 5, 3, 9, 10 npu BeINOJIHEHUH
BBIUHCIICHU U PELICHUU HECJIOKHBIX 3a/a4;

®BBLIIIOJIHATh OKPYIJIEHHE PALUUOHAIBHBIX YHCEII B COOTBETCTBUU C
MpaBUJIaMH;

®CPaBHUBATH PALMOHAIBHBIE YUCIIA.

B noBceHeBHO KU3HU U NP U3YYEHUH APYTUX MPeAMETOB:

® OLICHMBATh PE3YJIbTATHI BBIYUCICHUN MPH PEIICHUN MPAKTUYECKHUX 3a]1a4;

® BBIIIOJIHATH CPABHEHUE YK CEN B PEAIBHBIX CUTYalUsIX;

® COCTABJISITh YMCJIOBBIE BBIPAXKEHUS MPU PELICHUN MPAKTUYECKUX 33134 U
3a/1a4 U3 APYruX Y4eOHBIX MPEIMETOB

CrarucTHKa M TEOpHs BEPOATHOCTEMN

e [IpeacTaBnsATh 1aHHBIC B BUE TAOJIHII, TUATPAMM,

e YUTATh UH(POPMALIHIO, TPEACTABICHHYIO B BUJIC TaOIUIIbI, TUArPAMMBI,.

TexcToBBIC 3aa4YU

ePellaTh HECIOXKHBIE CIOKETHBIE 3aJayd  pPAa3HbBIX THUIIOB Ha BCE
apupMETHIECKUE ICHCTBUS;

®CTPOUTH MOJICTb YCIOBUS 3a7a4u (B BUJE TAOJIHUIIbI, CXEMbI, PUCYHKA), B
KOTOPOM JaHbl 3HAYEHUs] JBYX M3 TPEX B3aUMOCBA3AHHBIX BEJIWYHH, C LEJIbIO
TIOMCKA PEIICHUS 3aa4u;

® OCYIIECTBIIATH CIIOCOO MOUCKA PEIICHHUS 3a]]au, B KOTOPOM PacCyXJICHUE
CTPOUTCS OT YCJIOBHS K TPEOOBAHUIO HJIA OT TPEOOBAHUS K YCIOBHIO;

© COCTABJISITH IJIAH PELICHUA 3a]1a4H;

® BBIJICIISATH ATAIbl PELICHUS 3a/1a4H;

® IHTEPIPETUPOBATh BBIYMCIUTENBHBIE PE3YIBTATHI B 3a/1aue, UCCIEA0BATh
MOJIYYEHHOE PELICHUE 3aa4H;



®3HATh PA3IUYHe CKOPOCTEH OOBEKTa B CTOSUYECH BOJAE, MPOTUB TCUCHUS U
10 TEYECHUIO PEKHU;

epelIaTh 33Ja4M Ha HAXO0K/ICHUE YaCTH YHCIIa U YUCIIa IO €r0 YacTu;

epenaTh 3a/1a4M Pa3HbIX TUIOB (Ha paldOTy, HAa MOKYIIKH, HA JIBHXKCHHE),
CBA3BIBAIOLIUX TPU BEJIIMYWHBI, BBIJACIATH 3TU BEJIUYMHBI U OTHOLIEHUS MEXIY
HUMU;

®HAXOJUTh MPOLEHT OT YMCJA, YUCIO IO MPOUEHTY OT HEro, HaXxOAWTh
MPOIIEHTHOE OTHOUIEHWE JIBYX YHCEN, HAaXOJAWTh MPOLICHTHOE CHIKECHUE WIIU
MIPOLICHTHOE TOBBIIICHUE BETNYUHBI;

epelIaTh HECIOKHBIE JIOTUYECKHUE 33/1a4l METOJIOM PacCyKICHUIA.

B noBceHeBHOM KN3HU M NIPU U3YyYEeHHUHU APYTHX NPeIMETOB:

®BBIJIBUTAaTh TUIIOTE3bl O BO3MOXKHBIX IPEIECIbHBIX 3HAYEHHUSIX HCKOMBIX
BEJIMYMH B 3a71a4e (Je1aTh MPUKHUJIKY)

Harasignas reomerpust

I'eomerpuyeckue purypsl

eOrnepupoBaTh Ha 0a30BOM YPOBHE MOHATHAMU: (PUTrypa, TOUKA, OTPE3OK,
npsiMas, JIyd, JIOMaHas, yrojl, MHOTOyTOJIbHUK, TPEYTOJIbHUK U YEThIPEXYTOJIbHUK,
OpSIMOYIOJIbBHUK M KBaApaT, OKPYXHOCTb M  KpPYyI, HIPSIMOYTOJIbHBIN
napayenenunen, kyo0, map. M3o0paxaTe uzydaemble (UIYpbl OT PYKH H C
MOMOILBIO JINHEUKHU U LIUPKYJIS.

B noBceHeBHOM KN3HU M NIPU U3YyYeHHHU APYTHUX MPeMETOB:

epeniaTh MPAKTHYECKHE 3aJauyd C MPUMEHEHUEM NPOCTEHIINX CBOMCTB
¢buryp.

HN3mepeHus M BHIYUCICHHUS

® BBINTOJIHATh U3MEPEHHE JJIMH, PACCTOSIHUM, BEJIMYUH YIJIOB, C MOMOUIBIO
MHCTPYMEHTOB JUIsl U3MEPEHUH JJIMH U YTJIOB;

® BLIYUCJIATH TUIOLIAAH MPSIMOYTOIbHUKOB.

B noBceHeBHOM KM3HU M NIPU U3YyYEeHHUHU APYTHUX NPeIMETOB:

®BBLIUKCIISITh PACCTOSIHUS HA MECTHOCTM B CTAHJAPTHBIX CUTYyalUsX,
IUIOIIAAN NPSAMOYTOJIbHUKOB;

®BBINOJHATh MPOCTEHIINE IOCTPOECHHUS W M3MEPEHUs Ha MECTHOCTH,
HEO0OXOIMMbIC B peaJIbHON KU3HU

HUcropuss MaTeMaTUKHU

® OIMCHIBATh OTACJIbHBIC BBIJAIOIIMECS PE3YyJbTaThl, MOJYyYEHHBIE B XOJ€
pPa3BUTHS MAaTEMATUKU KaK HAyKH;

e3HaTh NPHUMEPHl MATEMATHYECKUX OTKPBITUHA M HX ABTOPOB, B CBSI3U C
OTEYECTBEHHOW U BCEMUPHOM UCTOPUEN

BbinyckHMK HayunTcs B 7-9 Kiaccax

JIeMEeHThI TEOPHH MHOKECTB U MaTeMATHYeCKOM JIOTUKH

e OmepupoBarh Ha 0a30BOM YpPOBHE MOHSATHUSIMU: MHOXECTBO, DJIEMCHT
MHOYKECTBA, IOJIMHOKECTBO, IPUHAJICIKHOCTD;

® 33/71aBaTh MHOKECTBA [IEPEYUCIIEHUEM UX JJIEMEHTOB;

®HAXOJIUTh MeEpeceyeHne, O0O0beIUHEHHE, MOIMHOXKECTBO B MPOCTEHIINX
CUTYaLHSIX;



®OIepUpPOBaTh Ha 0A30BOM YPOBHE MOHSATHUSAMH: OIMpEAeSieHHue, aKCuoma,
TeOpeMa, JOKa3aTeIbCTBO;

®[IPUBOJNTh INPUMEPHl U KOHTPIPUMEPHI [JIsl TMOATBEPHKHEHHS CBOUX
BBICKA3bIBAHUU

B noBceHeBHOM KU3HU U NP U3YYEHUH APYTUX MPeAMETOB:

e HCIIONB30BaTh TpaduuecKkoe MPEICTAaBICHUEC MHOXKECTB JIJISI ONMHCAHUS
peaNbHBIX TIPOIIECCOB W SBJICHUHN, MPH PEIMICHWH 3adad JPYTruX Yy4eOHBIX
MPEIMETOB

Yuciaa

e OnepupoBarhb Ha 0a30BOM YpOBHE MOHSTUSIMU: HATypajJbHOE YHUCIO,
1[EJI0€ YUCI0, OOBIKHOBEHHAs JApoOb, JAECSITHYHAs ApoOb, CMeElIaHHas JIpo0b,
palMoOHAIBHOE YUCIIO, ApUPMETHUECKUIN KBAIPATHBIN KOPEHB;

® JCIIOJIb30BaTh CBOMCTBA YMCE U MpPAaBWJIa JCUCTBUM IPU BBIIOJIHEHUU
BBIYMCJICHMI;

® ICIIOJIB30BaTh MPU3HAKKU JACIUMOCTH Ha 2, 5, 3, 9, 10 nipu BeINOJIHEHUH
BBIYHCIICHU U PELICHUU HECJIOKHBIX 3a/a4;

® BBINOJHATh OKPYIVIEHUE PAMOHAIBHBIX YHUCEII B COOTBETCTBUU C
MpaBUJIAMH;

® OILICHMBAaTh 3HAYCHHUE KBAJPATHOTO KOPHS M3 MOJOKHUTEIBHOTO LEIOro
YHUCIIa;

® pACNO3HABATH PALMOHAIBHBIE U UPPALMOHAIBHBIC YHCIIA;

® CpaBHMBAThH YHKCIIA.

B noBceaHeBHOM KU3HU U NP U3YYEHUH APYIUX MPEeAMETOB:

® OIICHUBATh PE3YyJbTAaThl BBIYUCICHUN IMPU PEIIEHUU MPAKTHUYECKUX
3a7ad4;

® BBINOJIHATH CPABHEHUE YHCEN B PEATIBHBIX CUTYaIUsIX;

® COCTaBJISITh YUCJIOBBIE BBIPAKEHUS MPH PEIICHUM MTPAKTUYECKUX 3a7a4 U
3a/1a4y U3 APYTruX y4eOHBIX MPEAMETOB

ToxknecTBeHHBbIE TPe00pa3oBaHuA

o BrIMONHATE HECIOXKHBIE MPEoOpa30BaHUs JJIsl BBIUMCICHUS 3HAYCHUN
YUCJIOBBIX BBIPAXKEHHM, COJIEp)KAIIMX CTENEHH C HATypajJbHBIM TIOKA3aTelIeM,
CTETICHU C LEJIBIM OTPULIATEIbHBIM MTOKA3ATEIIEM;

® BBINOJHATH  HECJIIOXHbIE  TPeoOpa3oBaHUs  LEJBIX  BBIPAKCHMI:
pacKpbIBaTh CKOOKH, IPUBOIUTH MOJAO0HBIC ClIaraeMbIe;

® UCIOJIB30BaTh (OPMYJIbI COKPAIIEHHOTO YMHOXKEHHUs (KBaJApaT CyMMBbI,
KBaJpaT pa3HOCTH, PA3HOCTh KBAJAPATOB) JIJIsl YIPOIICHUS BBIYUCICHUN 3HAUCHUMN
BBIPAKECHUN,

® BBINOJIHSATH HECJIOKHBIC npeodpa3oBaHuUs JTPOOHO-TTUHEWHBIX
BBIPAKEHUN U BBIPAXKEHUM C KBAJIPAaTHBIMU KOPHSIMH .

B noBceHeBHO KU3HU U NP U3YYEHUH APYIUX MPeAMETOB:

® [IOHMMATh CMBICJI 3AIIUCH YUCJIA B CTAHJAPTHOM BU/IE;

e OInepupoBaTh Ha 0a30BOM YPOBHE IMOHATHEM «CTaHAApTHas 3aMHUCh
17 (P B

YpaBHeHUs U HEPABEHCTBA



o OmnepupoBaTh Ha 0a30BOM YPOBHE MOHSATHSIMHU: PABEHCTBO, YHCIOBOE
PaBEHCTBO, YpaBHEHHE, KOpPEHb YpaBHEHHUS, pEUICHUE YpaBHEHHUS, YHUCIOBOE
HEPaBEHCTBO, HEPABEHCTBO, PEIIICHNE HEPABEHCTBRA,;

e TMPOBEPSTH CIPABEATUBOCTH YHCIOBBIX PABEHCTB U HEPABEHCTB;

e pemiaTh JIMHEWHbIE HEPaBEHCTBA M  HECIIOKHbIE HEPABEHCTBA,
CBOJISIIIIMECS K JIMHEHHBIM;

e pelIaTh CUCTEMbl HECIOKHBIX TUHEHHBIX YpaBHEHUMN, HEPABEHCTB;

e MPOBEPSTh, SBISAETCA JM JAHHOE YHCIO PEIICHUEM YpaBHEHHUS
(HEpaBeHCTBA);

e pelmaTh KBaJpaTHbIE ypaBHEHHs 1O ¢opMmylie KOpHEH KBaJpaTHOTO
YpaBHEHUS;

e H300paxkaTh pEeUICHUSI HEPABEHCTB U UX CHCTEM Ha YMCIOBOU MPSMOM.

B noBceHeBHOM KU3HH M NIPH U3YYE€HUH APYTHX NMPeAMeETOB:

® COCTaBJATh M pEIIaTh JIMHEHHBbIC YpPAaBHEHHS MPU pEUICHUW 3ajad,
BO3ZHMKAIOIIUX B IPYTUX YU4EOHBIX MPEeAMETax

DOyHKUIMHA

e HAaxOJIUTh 3HAUYCHHUE (PYHKITUU MO 3aJaHHOMY 3HAYEHUIO apTyMEHTA;

e HAaxOJIWUTh 3HAYEHUE APTYMEHTA MO 3aJJaHHOMY 3HAYEHUIO (DYHKIHUH B
HECJIOKHBIX CUTYyalUsX;

e ONPENENATH MOJOKEHHE TOYKH M0 €€ KOOpJAUHATaM, KOOPAUHATHI TOYKH
10 €€ MOJIOKEHHIO Ha KOOPAMHATHOM TIJIOCKOCTH;

e 1O TpadUKy HAXOAWUTh 00JIACTH OMNpPENESICHUS, MHOXXECTBO 3HAUYCHUI,
HYJIU (QYHKIUHU, TPOMEKYTKH 3HAKOIOCTOSIHCTBA, MPOMEXKYTKHA BO3PACTAHUS U
yObIBaHMs1, HAMOOJIbILIEE U HAUMEHbIIIEE 3HAUCHUS PYHKIUY;

e CTpoUThH rpaduK TUHEHHON HYHKIIUU;

e TIPOBEPSITH, ABIACTCS JIU NaHHBIN rpaduk rpaduKoM 3a1aHHON DYHKIITUH
(TMHEWHOM, KBaIpaTUYHOU, 0OpaTHOM MPOTOPIIMOHATBHOCTH );

e OMNpeAensaTh NpUOIMKEHHBIE 3HAYEHUs] KOOPAUHAT TOUKH IMEpeceueHus
rpadukoB GyHKIIHIA;

e ONEpUpOBaTh Ha 0A30BOM YpPOBHE MOHATHSIMH: IOCIIEIOBATEIbHOCTD,
apumeTnyecKkas Mporpeccus, FreoMeTpruiecKas mporpeccus;

e pemiaTh 3a/1a4yu Ha MPOTPECCUH, B KOTOPHIX OTBET MOXKET OBITh MOJyYEH
HEIMOCPEICTBEHHBIM MOICUETOM 0€3 MpUMEeHEHUST (OpMYyI.

B noBceHeBHOM KNU3HH M NIPH U3YYE€HUHU APYTHX NMPeIMETOB:

e HCINONB30BaTh rpauKU pealbHbIX MPOLECCOB M 3aBUCUMOCTEH IS
OTpEJENICHUs] UX CBOMCTB (HauOONbIINE U HAUMEHBIINE 3HAUCHUS, MPOMEXYTKH
BO3pAcCTaHus U yOBbIBaHUS, 00JIACTU MOJIOKUTENIbHBIX U OTPULIATEIBHBIX 3HAYECHUN
U T.IL);

e WCIIOJBH30BaTh CBOMCTBA JIMHEWHON (PYHKITUU U €€ TpaduK MpH peIieHun
3a]a4 U3 IpYrux yuyeOHbIX MPEAMETOB

CraTucTHKa M TEOPUS BEPOSITHOCTEN MOCTABUTH MOCJIE TEKCTOBBIX
3aa4, KaK ¢ COJep:KaHuM.

e NMerp mpencTaBieHME O  CTAaTUCTHUYECKUX  XapaKTEPHCTHKAX,
BEPOSITHOCTU CITy4aHOTO COOBITHSI, KOMOMHATOPHBIX 3a/1a4yax;



e pemarh MPOCTEUIMEe KOMOMHATOPHBIC 3aJa4ll METOJOM TMPSMOTO H
OpPTraHU30BaHHOTO TIepedopa;

e TIPEICTABJIATH JAaHHBIC B BUJE TAOJNII, JUArpamMmm, rpa(uKos;

e YHUTaTh MH(OPMAIHIO, TIPECTABICHHYIO B BUIC TaOIUIIBI, TUATPaAMMBI,
rpaduka;

e OIpEACIATH
Habepes:

e OIICHUBATH BEPOSTHOCTH COOBITHS B IPOCTEUIITUX CITydasiX;

e WMETh NPEICTABICHHWE O POJIM 3aKOHA OOJBIIMX YHCE B MaCCOBBIX
SIBJICHUSIX.

B noBce1HeBHOM KMU3HU M TIPH U3yYE€HHH APYTUX NMPeAMETOB:

® OIICHUBATH KOJMYECTBO BO3MOKHBIX BAPHAHTOB METOIOM Iepedopa;

® UMETh TIPEJCTABICHUE O POJU MPAKTUYECKH JIOCTOBEPHBIX U
MaJIOBEPOSTHBIX COOBITUN;

e OLIEHUBATH BEPOSITHOCTh PEAIbHBIX COOBITUN U SIBICHUI B HECIOKHBIX
CUTYaIUsIX

TexcroBble 32124

e Pemath HECIOXKHBIE CIOKETHBIE 3a7aud pa3HbIX TUIIOB Ha BCE
apupMeTHIECKUE ICHCTBUS;

® CTPOUTH MOJENb YCJIOBMS 3afaud (B BHUJE TaOJMILIbI, CXEMbI, pUCYHKa
WIN YpaBHEHHSA), B KOTOPOM JaHbl 3HAUYEHHs JIBYX M3 TpEX B3aMMOCBS3aHHBIX
BEJIMYMH, C LIETbIO MIOMCKA PEIICHUS 3a1a4H;

® OCYWIECTBISATH CIOCOO TOHMCKAa pEIIeHHs 3aJaud, B KOTOPOM
paccyXJeHHUE CTPOUTCA OT YCIOBUA K TPEOOBAHHUIO WM OT TpeOOBaHUA K
YCIIOBHIO;

® COCTaBJISITh IJIaH PELICHUS 3a0a4u;

® BBIJICIIATH 3TAIbl PEIICHUS 3a]a4H;

® UHTEPHPETUPOBATh  BBIUMCIUTENbHBIE  pE3yJbTaTbl B 3ajade,
UCCJIEN0BATH MTOJIYYEHHOE PELICHUE 3a1a4H;

® 3HATh pa3lIMuHUe CKOPOCTEH 00BEKTa B CTOAYEH BOJE, MPOTUB TEUCHUS U
10 TEYEHUIO PEKH;

e pelaTh 334U Ha HaXOXKIACHHE YaCTH YHMCIIa ¥ YKCa 10 ero YacTH;

® pellaTh 3a/1a4M Pa3HbIX TUIOB (HAa pabOTy, Ha MOKYIKH, HA JBM)KCHHE),
CBSI3BIBAIONIUX TPHU BEIMYWHBI, BBIICIATH OTH BEIUYHHBI W OTHOLICHHS MEXIY
HUMU;

® HAXOAWUTh MPOLEHT OT YMCJa, YUCIO IO MPOIEHTY OT HEro, HaxOJIUTh
IPOLIEHTHOE CHUYKEHUE WIIN MTPOLICHTHOE MOBBIIICHUE BEJINYUHBI,

® DEIIATh HECIIOKHBIE JIOTUYECKUE 33JaYl METOJIOM PACCYkKIACHHIA.

B noBceHeBHOM KM3HM M NIPH M3YYECHUHU APYTUX NPeIMETOB:

® BBIJIBUraTh TMIIOTE3bl O BO3MOXKHBIX MPEJCIIbHBIX 3HAUEHUAX UCKOMBIX B
3aJlaye BEJIUYHH (JeaTh MPUKHUIIKY)

I'eomeTpuyeckue purypol



e OmnepupoBaTh Ha 6a30BOM yPOBHE MOHATUSIMU T€OMETPUUECKUX (DUTYD;

® U3BJIEKAaTh HH(OPMALIMIO O TEOMETPUUECKUX (PUTypax, MPEACTABICHHYIO
Ha YepTexax B SIBHOM BUJIE;

® TPUMEHATH JJI PEUICHUs 3a7ad TeOMETpUUYECKue (PakThl, €CIU yCIOBHUS
UX PUMEHEHHUs 33/1aHbl B IBHOU (popMme;

e pemaTh 33Ja4d Ha HAXOXKJECHUE T€OMETPUYECKUX BEIMYUH MO o0pa3iam
WU AJITOPUTMAM.

B noBceqHeBHOM KU3HH M IIPH U3YYE€HHH APYIHX NPEAMETOB:

® JCIOJIb30BaTh CBOICTBA T€OMETPUUYECKUX (UTYD JJIsl PEILIECHUS TUIIOBBIX
3a]1a4y, BO3HHUKAIOIIMX B CUTYalMsIX MOBCEIHEBHOM >KU3HU, 33/1a4 MPAKTUYECKOTO
COJIEp KaHUS

OTHOLICHUA

e OmnepupoBaTh Ha 0a30BOM YpOBHE IOHATHUSAMH: PABEHCTBO (uryp,
paBHble (UTYpbl, PABEHCTBO TPEYTrOJbHUKOB, IAPAJUIEIBHOCTh MPSIMBIX,
NEPHEHANKYJIIPHOCTh MPAMBIX, YIVIBIL MEXAY MNPSIMBIMH, HNEPHEHIAMKYJIP,
HAKJIOHHAs, IIPOEKIIHSL.

B noBceqHeBHOM KU3HH M NIPH U3YYE€HHH APYIHX NMPEAMETOB:

e HCIIONB30BAaTh OTHOLIEHUS JUIA PELICHHs MPOCTEMINMX  3ajad,
BO3ZHMKAIOIIMX B PEAIbHOM KU3HU

HN3mepeHus M BBIYHCICHUS

o BrInonHATE U3MEpEHNE MIMH, PACCTOSIHUM, BEJIMYHUH YIJIOB, C IOMOLIBIO
MHCTPYMEHTOB JUIsl U3MEPEHUH JJIMH U YTJIOB;

e MPUMEHATH (QOpPMyYINIBI TNEpPUMETpPa, IUIOWEAAM M O0BEMA, IUIOLWIAAU
MOBEPXHOCTH OTAEJIbHBIX MHOTOTPAHHUKOB NPH BBIYMCICHUSIX, KOTJIa BCE JIaHHbBIE
UMEIOTCS B YCJIOBUU;

e mpuMeHATh Teopemy Iludaropa, 0a30Bble TPUTOHOMETPUYECKHE
COOTHOILIEHHUS JUIsl BBIYMCICHHS JJIMH, PACCTOSHHUM, IUIOIIAAEH B IPOCTEUIINX
ciryqasx.

B noBceqHeBHOM KU3HH M NIPH U3YYECHUH APYIHX NMPEAMETOB:

® BBIYNCIIATH PACCTOSHUS HA MECTHOCTH B CTAHJAPTHBIX CUTYalMSX,
WIOMIaM B NPOCTEHIINMX Clydasx, NPUMEHATh (OpPMYJbl B MPOCTEUIINX
CUTYallUsIX B IOBCETHEBHOM KU3HU

I'eomerpuyeckue mocTpoeHus

e HM300paxkaTh TUNOBBIE TUIOCKHE (DUTYpPHI U PUTYPBI B MPOCTPAHCTBE OT
PYKH U C IOMOUIBIO HHCTPYMEHTOB.

B noBceqHeBHOM KU3HH M NIPH U3YYECHUH APYIHX MPeEAMETOB:

® BBINOJHATH NPOCTEHIINE MOCTPOCHUSI HA MECTHOCTH, HEOOXOIMMBbIE B
pEATBLHOM )KU3HU

I'eomeTpuyeckue npeodpa3oBaHus

e Crpouts puUrypy, CAMMETPUYHYIO TaHHOM (PUType OTHOCUTEIILHO OCH U
TOYKHU.

B noBceqHeBHOM KU3HH M IIPH U3YYE€HHHU APYIHX NPEAMETOB:

® pAacIiO3HABaTh JABM)KEHHE OOBEKTOB B OKPYKAIOILEM MUDE;

® pacro3HaBaTh CUMMETPUYHBIE (GUTYPHI B OKPYKAIOIIEM MUPE



BekTOpbI 1 KOOPAMHATHI HA IUVIOCKOCTH

e OnepupoBaTh Ha 6a30BOM YpPOBHE MOHSTHSIMHU BEKTOp, CyMMa BEKTOPOB,
MIPOU3BEACHUE BEKTOPA HA YHUCIIO, KOOPAUHATHI HAa TUIOCKOCTH;

® OnpenessaTh TPUOTMKEHHO KOOPAMHATHI TOUKU MO €€ M300paKEHUI0 Ha
KOOPJUHATHOM TIOCKOCTH.

B noBceHeBHOM KU3HU U NP U3YYEHUH APYTUX MPeAMETOB:

® HCNOJB30BaTh BEKTOPHl JUIA PEIIEHUS NPOCTEUIIMX 3aaad  Ha
OMpENIEIICHNE CKOPOCTH OTHOCUTEJIBHOTO IBUKEHUS

HUcropust MaTeMaTHKHU

e OnuChIBaTh OTAEIBbHBIE BBIAAIOIINECS PE3YyJIbTATHI, TOJYUYECHHBIE B XOJIE
pPa3BUTHUSI MATEMATUKU KaK HAYKHU;

® 3HATh NPUMEPHI MATEMATUUYECKUX OTKPBITUH W MX ABTOPOB, B CBS3U C
OTEUYECTBEHHOW U BCEMUPHON UCTOPUEM;

® [IOHMMATh POJIb MATEMATUKHU B pa3BuTuu Poccun

MeToabl MaTEMAaTHKH

e BriOuparh moaxoasiidid M3y4E€HHBIH METOJ JJIA PEUICHUU W3YUYEHHBIX
THTIOB MATEMAaTHYECKUX 3a]1a4;

e [IpuBoauTh  mpuUMEpPBl  MATEMATUYECKUX  3aKOHOMEPHOCTEM B
OKPY’KAIOLIEN JEHCTBUTEIBHOCTH U TPOU3BENCHUAX UCKYCCTBA.

COI'TACOBAHO COI''TACOBAHO
IIporokoJ 3acenanus 3amecturesb AupekTopa no YBP
METOAMYECKOr0 00beIuHEHUSI ITonuBapa N.B.
yYHuTeJIeil OCHOBHOM IIKOJIbI (momucn) paciuppoBKa MOAMUCH
or 31.08.150] Ne 1
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