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HNOACHUTEJIBHAS 3AIIMCKA
Pabouas mporpamma 1o anredpe i 0Oydaromuxcs ¢ 3a7ep>KKOM MCUXUYECKOTO Pa3BUTHUS

(manee — 3I1P) Ha ypoBHE OCHOBHOTO 00I1IETO 00pa30BaHMsI MOATOTOBICHA Ha 0cHOBE DenepanbHOro
rOCyIapCTBEHHOTO  00pa30BaTeIbHOrO  CTaHIapTa  OCHOBHOro  obmero  oOpa3oBaHms,
aJlaTUPOBAaHHON OCHOBHOM 00pa30BaTeIbHONW IpOrpaMMbl OCHOBHOIO 0O0IIero o0pa3oBaHus
oOydJarommxcs C 3aJepKKOH TMCHUXMYECKOTO pa3BUTH, paboueil MmporpaMMbl OCHOBHOTO OOIIETo
oOpa3oBaHus 1o peaMeTy «Maremarnkay, IporpaMMbl BOCIIUTAHUS, C YYETOM paclpeesIeHHbIX 110
KJIaccaM TIPOBEPSEMBbIX TpeOOBaHUM K pe3ylabraraM OCBOCHHS AJMaNTUPOBAHHOW OCHOBHOM
o0Opa3oBaTeabHONH MporpaMMbl OCHOBHOTO 0OmIIero oOpa3oBaHMs OOy4arolMXcsl € 3aJepiKKOn
MICUXUYECKOTO pa3BUTUs. B paboueil mporpaMMe yuTeHbl HJieu U nosiokeHus: KoHuenuuu pa3Butus
MaTtemarudeckoro oopasosanus B Poccuiickoit denepanuu.

YueOHblii mpeamer «MaremaTuka» BXOAMT B MpeAMETHYI obnacte «MaTtematuka u
nHpopmaruka». OH CHOCOOCTBYET pa3BUTHIO BBIYMCIUTENBHON KYIBTYpPbl M JIOTHYECKOTO
MBIILJIEHHUS,, (OPMUPOBAHUIO YMEHHMSI IMOJIb30BaThCsl AITOPUTMAMH, a Takke MPHOOPETEHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX B TIOBCETHEBHOW xku3HH oOydaronuxcs ¢ 3[1P. YueOnsrit
MpeIMET pa3BUBAET MBIILJIEHUE, TPOCTPAHCTBEHHOE BOOOpaskeHuE, (PYHKLIMOHAIBHYIO TPAMOTHOCTb,
YMEHHUSI BOCIPUHUMATh M KPUTHUECKU aHATTU3UPOBATh NH(OPMAIUIO, TPEICTABICHHYIO B Pa3TUYHbBIX
dhopmax.

OOydeHne maremaThke JaéT BO3MOXKHOCTh pa3BuBarTh y oOydarommxcsi ¢ 3I1P Tounyro,
palyoHaIbHyl0 U MH(GOPMATHUBHYIO pedyb, YMEHHE OTOMpaTh HamOojiee MOJIXOJSIIME S3bIKOBBIC,
CUMBOJIMYECKUE, Tpapuueckue CpeacTBa Uil BBIPAKEHUS CYXKIEHHH M HaISAHOTO HX
MIPEICTABIICHHUS.

Heo6xo1umMbpIM KOMIOHEHTOM 00111eH KYJIBTYpbl B COBPEMEHHOM TOJIKOBAaHUU SIBJISIETCS O0I1Iee
3HAKOMCTBO C METOJAaMM IO3HAHMS JEHCTBUTEIBHOCTH, MPEACTABICHUE O MPEAMETE M METOJax
MaTeMaTUKU, WX OTIMYUNA OT METOJOB JIPYTMX EeCTECTBEHHBIX M TyMaHUTApHBIX HayK, 00
OCOOCHHOCTSAX MPUMEHEHHUS MATeMAaTHUKW JJs PElIeHHUs HAyYHbIX M MPHUKIATHBIX 3a4a4. Takum
oOpa3omM, MareMarnueckoe 0O0pa3oBaHHUE BHOCHT CBOU BKJIAJ B (OpMHpOBaHHE OOIIEH KYIbTYpbI
YeJI0BeKa.

W3yyeHne MmareMaTUKU TaKkKe CHOCOOCTBYET ACTETHUECKOMY BOCIMTAHHUIO 4YeNOBEKa,
ITOHMMAaHHIO KPacoThbl ¥ M3SIIECTBA MaTEMATUYECKUX PACCYXKICHUN, BOCIIPUATUIO TEOMETPHUUECKUX
($opM, yCBOCHHIO UJIEH CUMMETPHH.

[Iporpamma oTpakaeT conepkaHue oOydeHus nmpeamery «MaremaTuka» ¢ yueToM 0cOObIX
oOpa3oBatenbHbIX MoTpebHocTel oOydatomuxcss ¢ 3[IP. Osnagenue ydeOHBIM MpeAMETOM
«MareMaTHKay MpeCTaBIseT ONpPEeAeTICHHYIO CI0XKHOCTD i ydanuxcs ¢ 3I1P. ¥ oOyuaromuxcs ¢
3IIP naumbosiee BBIpa)KEHBI OTCTABAHUS B PA3BUTHH CJIOBECHO-JIOTMYECKMX (OPM MBIIUICHUS,
M03TOMY aOCTpakTHbIE M OTBJICUEHHBIE KATErOPUUM UM TPYIHOJOCTYMHBEL. B TOXe Bpems mnpu
CIEeUUANTbHOM OOYy4YeHHH OOydalomuecss MOTYT BBIIOJNHATH 33JaHusl Mo anroputmy. OHH

BOCIIPUUMMYMBLEI K TTIOMOIINH, MOT'YT BBIIIOJITHUTH INCPCHOC HAa AHAJOTUYHOC 3aJJdHUC YCBOCHHOTO



cniocoba pemenus. CHIKEHHE Pa3BUTHs MBICIUTENBHBIX ONEpaluil W 3aMeJICHHOE CTaHOBJICHUE
JIOTUYECKUX JEHCTBUN MPHUBOJIAT K HEJAOCTATOYHOM OCMBICIEHHOCTH COBEpIIAEMBIX Y4EOHBIX
neictBuil. Y oOywaroluxcs 3aTpyJHEHbl CUETHBIE BBIYMCICHMS, MPOM3BOAMMBIE B yMme. B
MMUCbMEHHBIX BRIUUCICHUAX OHU MOTYT MPOITYCKATh OJIUH U3 MPOMEKYTOUHBIX miaros. [Ipu padote ¢
YUCJIOBBIMH BBIPAKEHUSIMH, BBIYUCICHHEM WX 3HAYEHUS MOTYT HE YACPXKHUBATh IPaBUIIbHBIN
nopsiiok pedicteuid. Ilpu ynpomiennn, npeoOpasoBannu BeipakeHuid ydamuecs ¢ 3[IP He moryr
CaMOCTOSITEJIBHO IIPUHATH PELIEHUE O MOCJIEI0BAaTEIbHOCTU BhIIOJHEHUS AelicTBUN. KOHKpeTHOCTh
MBIIIJIEHUS] OCJIOKHSET YCBOCHMSI HAaBbIKA PEILIECHUS] YPAaBHEHU, HEPABEHCTB, CUCTEMbI YPaBHEHUH.
WM ManonocTynHo coBepiieHre 00paTUMbIX OTIepaIiil.

Huskuit ypoBeHb pa3BUTHSI JIOTUYECKUX OIEpauuid, HeaocTaToyHas OO0O0OIIEHHOCTh
MBIIIJICHUS] 3aTPYAHSIOT H3ydyeHue TeMbl «DyHKIUU»: TMpU ONpeAesNeHUud (yHKIIMOHAIbHOU
3aBUCHUMOCTH, I@pH ONHCAaHMM TpapUUecKOd CHUTyalluM, HCHOJb3ysl TIC€OMETPUUYECKHUIA,
anreOpandeckuii, (YHKIIMOHAIBHBIN s3bIKA. Hepenko ydamuecs HE BHAAT Pa3HUIBI MEXITY
00J1acThIO ompeesieHnst GYHKIIMH U 00JacCThI0 3HAUCHUM.

Pemenne 3amad compsikeHO C TPYAHOCTAMU O(OPMIIEHUS KPATKOW 3amCH, MPOBEICHHS
aHaIM3a YCJIOBUS 3a/1a4H, BBIJICICHUS cymecTBeHHOTo. O0yvaromuecs ¢ 311P 3aTpyanstoTcs cienath
YMO3AKJIFOYEHHE OT OOIIETr0 K YaCTHOMY, HEPEJKO BRIOMPAIOT HEPAITMOHAIbHBIE CITIOCOOBI PEIICHHUS,
MHOT]a OTPAHNYUBAIOTCS MAHUITYJIALUSAMHU C YUCIIAMHU.

[Ipn wu3ydeHnm reoMmeTrpuyeckoro Marepuana oOyuatomuecs ¢ 3IIP cramkuBarorcs ¢
TPYOHOCTBIO JIeNIaTh JIOTUUECKUE BBIBOJIbI, CTPOUTH MOCJEI0BaTENbHbBIE paccyxaeHus. Henpounsie
3HAHUSI OCHOBHBIX TEOPEM T'€OMETPUHU MPHUBOJAUT K OMIMOKAM B PELICHUU T'€OMETPUUYECKUX 3a]ad.
OOyuaromuecs MOTyT MOJAMEHUTH (OpMyy, HEMPaBUIBHO MPUMEHUTH Teopemy. K cepbe3HbIM
OLIMOKaM B PEIlIeHUH 3a/1a4 IPUBOIAT HEIOCTATOYHO Pa3BUThIE TPOCTPAHCTBEHHBIEC IPEICTABICHHUS.
M Cro’kHO BBINOJHUTH YEPTEXK K YCIOBHUIO, B MUCHMEHHBIX pabOTax OHM HE MOTYT MPHUBECTH
0OBSICHEHHUE K UEPTEKY.

Ob6yuaromumes ¢ 3IIP Tpebyercs Oomblie BpeMEHHM Ha 3aKpeIUIeHHEe MaTepuara,
aKTyalu3alys 3HaHUH 10 ONOpe MPU BOCTIPOU3BEICHHH.

J11g mpeoioieHust TPYIHOCTEH B U3y4eHHH y4eOHOro peameTa «MaTtemaTiKay Heo0Xoauma
ajanraius o0beMa U XxapakTepa yueOHOro MaTepualia K Mo3HaBaTeIbHBIM BO3MOXKHOCTSM yJalluXcst
¢ 3IIP. Crnenyer y4eOHBIN MaTepuan NPENOJAHOCUTH HEOOJBIIMMU TOPIUSAMHU, YCIOXKHSS €ro
MOCTETIEHHO, M3BICKUBATh CIIOCOOBI agamnTallud TPYAHBIX 3aJaHUN, HEKOTOPBIE TEMBbI JaBaTh Kak
03HAaKOMMTEIIbHBIE; UCKIII0YAaTh OTACNIbHbIE TPYAHBIE J0KAa3aTeIbCTBA; TEOPETUUYECKUM Marepuan
pEKOMEHAYETCST H3ydaTb B IIPOLECCE TNPAKTUYECKOM JEATENbHOCTM IO PEIICHHI0 3a7ad.
Oprannyeckoe €AMHCTBO MNPAKTUYECKOW M YMCTBEHHOM JEATENbHOCTH YYalllUXCSl HAa YpOKax
MaTeMaTHUKH CHOCOOCTBYIOT MPOYHOMY W CO3HATETHLHOMY YCBOEHHUIO 0a3MCHBIX MATEMaTHYECKHX

3HaHUU U YMEHUU.

[TpuoputeTHEIMH LEJSIMHM 00y4eHUs MaTeMaTUKe B 7-9 Kiaccax sBIISIOTCS:



- (opMupoBaHHE IEHTPAIBHBIX MAaTEMATUYECKUX MOHATUN (YHCIO, BEJIWYMHA,
reoMeTpuueckass  Qgurypa, TEepeMEHHas, BEpPOSTHOCTb, (QYHKIHS), OOECIEUHBAIONIIUX
MIPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MAaTEMAaTHUECKOTO 00pa30BaHuUs 00yUalOINXCS;

- HOJBE/ICHHE 00YyHYaIOIUXCs Ha JOCTYIIHOM Ul HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MaTeMaTUKd M OKPYKAIOIIET0 MHpa, NOHMMaHHE MAaTeMaTHKU KaK YacTH OOMIeH KyIbTyphl

YCJI0BCYCCTBA,

- pa3BUTHE HWHTEJUIEKTyaJbHBIX W  TBOPUECKHUX CIOCOOHOCTEH  oOywaroumuxcs,
MO03HABATEIHHON aKTHBHOCTH, UCCIIEIOBATEILCKIUX YMEHUH, KPUTHYHOCTH MBIIIICHHS, HHTEpeca

K U3Y4YCHHUIO MaTCMAaTUKU,

- popmupoBaHue  (QyHKIMOHAJIBHOM  MaTeMaTUYeCKOM  IpaMOTHOCTH:  yMEHUs
pacrno3HaBaTh IPOSBICHUS MaTEMaTUYECKUX MOHATHH, 00bEKTOB M 3aKOHOMEPHOCTEN B peaIbHbIX
KU3HEHHBIX CUTyallMsX W TpPU HU3YYEHHUU JPYrUX Yy4eOHBIX MPEAMETOB, MPOSIBICHUS
3aBUCHUMOCTEH M 3aKOHOMEepHOCTeH, (GopMynupoBaTh UX Ha fA3bIKE MaTEeMaTHKH U CO3/aBaTh
MaT€MaTHYE€CKUE MOJEIN, NPHUMEHITh OCBOCHHBIM MAaTEMaTUYECKWW ammapaTr s PEIICHHs
MIPAaKTUKO- OPUEHTUPOBAHHBIX 3a7a4, HHTEPIIPETUPOBATH U OLIEHNUBATH ITOJYYEHHBIE PE3YIbTATHI.
CBs13b C PABOYEN ITPOI'PAMMOI BOCITUTAHUS

Peanu3anus neparormueckuMu pabOTHUKAMU BOCIMTATENIBHOIO IOTEHIMAla YPOKOB

MaTEeMAaTHKH MPEAoaraeT ciaeayoliee:

= YCTaHOBJICHUC HJOBCPHUTCIbHBIX OTHOIIICHUM MCXKIAY neaarornt4€CKuM pa6OTHI/IKOM n

06yLIaIOH_II/IMI/ICH, CHOCO6CTBYIOH_[I/IX IMO3UTUBHOMY BOCIIPHUATHIO

oOyuaromumMucsi TpeOoBaHMI W TPOCHO MEJArornyeckoro pabOTHHKA, MPHUBICYCHHUIO HX
BHUMaHUsA K OOCyxJaeMol Ha ypoke uHGOpPMalMM, AaKTUBU3ALUU TO3HABATEIbHOM

JACATCIBbHOCTH,

- moOyxJieHHe 00yJaromuxcsi coOMI0AaTh HAa YPOKe OOIIETPUHATHIE HOPMBI IOBEICHUS,
mpaBuwiia OOIIEHHUS CO CTapIIUMU (T€JarorM4ecKuMu  pabOTHUKAMU) U CBEPCTHUKAMU
(oOyJaromumucs ), MPUHLUIBI Y4eOHOM TUCIHUILUIMHBI U CAMOOPTaHU3aIIHUY;

- TpHUBJICYEHHUE BHHUMAaHHUA OOYyYArOIIMXCS K IIEHHOCTHOMY AacCIeKTy H3y4aeMblX Ha
ypOKax SIBJICHMI, OpraHu3alusi WX paboThl C TOTy4aeMOW Ha YpOKE COI[HAIIbHO 3HAYMMOU
uHpopmaned — HHHUIMUPOBAHHE €€ OOCYKIEHUS, BBICKA3bIBaHHUS OOYYAIOIIMMHCS CBOETO
MHEHHUS TI0 €€ TIOBOJTY, BRIPAOOTKH CBOETO K HEMl OTHOIIIECHUS;

- WUCIOJIb30BaHUE BOCIHUTATENBHBIX BO3MOXKHOCTEH COJEp>KaHusi y4eOHOTO MpeaMera
gyepe3 JAEMOHCTPAIUI0 OOy4aronuMcsl MPUMEPOB OTBETCTBEHHOTO, TPAKIAHCKOTO TMOBEACHUS,
MIPOSIBIICHUST YEIOBEKOIIOOUS U JOOPOCEPICYHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIMX TEKCTOB
JUIS YTSHHUSI, 3a]1a4 [Tl pEIICHUs, TPOOIIEMHBIX CUTYaIMi Il 00CYXKICHHSI B KJ1acce;

- MpUMEHEHHWE Ha YpOKEe HWHTEPAKTHBHBIX ¢GopM paboTel ¢ OOyYaAIOIIUMHUCS:

MHTEIUIEKTYaJbHBIX HIP, CTUMYJIMPYIOIIUX I103HABATENbHYI0 MOTHBAIMIO OOYYaIOUIUXCS;



TMIAKTHYECKOTO TeaTpa, Te MOJyYeHHbIe Ha ypOKe 3HAHHs OOBITPBIBAIOTCS B TEaTPaJIbHBIX
MIOCTAHOBKAX; JUCKYCCUH, KOTOpBIE HAal0T OOYYArOmKMCS BO3MOXXHOCTH IMPHOOPECTH OIIBIT
BEJICHUSI KOHCTPYKTHBHOTO JHajiora; TPYNIOBOM pabOThl MM pabOThl B Mapax, KOTOPhIE ydaT

KOMaHJHOU paboTe U B3aMMOJEHCTBUIO C IPYTUMHU JETbMHU;

= BKJIIOUCHHUC B YPOK MI'POBBIX IMMPOLECAYP, KOTOPHIC MMOMOTrarOT MMOJACPKATh MOTHUBALIUIO
06yqa101111/1xcs1 K IMOJIYYCHUTIO 3HaHI/If/'I, HaJKUBAHHUIO MMO3UTHUBHBIX MEKINYHOCTHBIX OTHOIICHHUH

B KJIacce, IIOMOTal0T YCTAaHOBIICHHIO TOOPOKEIaTeIbHOM aTMoc(hepbl BO BpeMs ypOKa;

- OopraHuzanus me@crBa MOTUBMPOBAHHBIX U 3PYAUPOBAHHBIX 00YYaIOLIUXCS HAJ UX
HEYCIEBAIOIHUMU OTHOKJIACCHUKAMMU, JAOLIEr0 UM COLMAIbHO 3HAYUMBIN OIBIT COTPYIHUYECTBA

¥ B3aMMHOM ITOMOIIIH;

- WHUIMUPOBAHHUE U TIOJJIEP)KKA HCCIIEAOBATEIBCKON NEATETLHOCTH OOYUYaIOIIUXCS B
paMKax peayiM3allid UMH WHJWBHUIYAIbHBIX M TPYIIIOBBIX HCCIEIOBATEIHCKUX MPOEKTOB, UTO
JacT OOYyJaronuMCs BO3MOXHOCTh NPHOOPECTH HABBIKA CaMOCTOSITEIBHOTO — PEIICHUS
TEOPETUIECKOMN TTPOOIEMBI, TeHEPUPOBAHUS U 0(OPMIICHHSI COOCTBEHHBIX HJIEH, YBAXKUTEIHHOTO
OTHOIIIEHUS K YYKUM WHAesM, 0QOPMIICHHBIM B paboTax APYyruxX HCCIEAOBATENICH, HaBBIK
MyOJIMYHOTO BBICTYIUICHHSI TIEpe]] ayIMTOpUeH, apryMEHTUPOBAHUS U OTCTAaWBAHUS CBOEH TOUKHU
3peHusl.

Pe3ynbratel enuHcTBA y4eOHOM M BOCIUTATENILHOM JNESITENHOCTH OTpPa)KEHBI B pasjieie
paboueii mporpamMMsbl «JIMYHOCTHBIE PE3YIBTATHI

B 7-9 xmaccax yueOHbIi mpeamer «Maremaruka. [IpakTMKyM 1O peHIEHHIO 3a71a9y,
«[IpakTuKy™m Mo MareMaTuke» TPAAUIIMOHHO U3Y4aeTCs B paMKax CIeAYIONINX YueOHbIX KypCOB:

B 7-9 kiaccax — KypcoB «IIpakTuKyM Mo MaTeMaTHKe».
Cpoxk ocBoeHus paboyeit mporpamMmel: 7-9 kiaccsel , 1 rom.

KonnuectBo yacoB B yueOHOM IU1aHe HA U3ydeHue npeamera (34 yueOHble HeAen)

Kypc Kiace KomnyecTBO yacoB B KommuecTBo 4yacoB
HEJCITIO B TOJI
«IpakTukyM no | 7 xmacc 1 34
MaTeMaTHKE» 8 xace 1 34
9 kimacc 1 34
Bcero 102

COJEPKAHME YYEBHOI'O KYPCA

Conepxanune pabodell MporpamMmbl MPEACTABICHO MO rojamM OOy4deHHs B CIEAYIOMIMX
pazzenax nporpaMMbl B paMKax OTAEIbHBIX KypcoB: B 7-9 kinaccax — KypcoB «lIpaktukym no
MaTEMaTHKE.

OcHOBHBIE JVUHUHA  COJEpKaHUs Kypca  MaTeMaTHKH B /-9 Kiaccax:

«Anrebpa» («AnreOpandeckue BBIpOKEHHUS», «YPAaBHEHHS M HEPaBEHCTBaY,



«BepostHocTh U cTraTUCTHKAY), «DyHKunMN», «I'eomerpus» («'eomerpuyeckne GUTypbl U HX
CBOMCTBa», «VI3MepeHHEe TE€OMETPUUYECKHX BEJIWYUH»). JlaHHBIE JMHUM pPa3BUBAIOTCSA
napajulesIbHO, KaXk/1asi B COOTBETCTBUHU C COOCTBEHHOM JIOTUKOM, OJTHAKO HE HE3aBUCUMO OJIHA OT
Ipyroi, a B TECHOM KOHTaKTe U B3aumojieicTBuu. Kpome 3Toro, ux oObeAMHSET JIOTHYECKAs
COCTaBJISAOLIAs, TPAJAULIMOHHO MPUCYIIasi MATEMaTUKE U IMPOHU3BIBAIOIIAS BCE MAaTEMATHUECKUE
KYpPChI U COJIepKATEJIbHbIE IUHUH.

CohopmynupoBannoe B dDenepaqbHOM TOCYAAPCTBEHHOM O0pa30BaTEIbHOM CTaHAAPTE
OCHOBHOTO 00IIIero 00pa3oBaHusi TPEOOBAaHUE «YMETh ONEPUPOBATH MOHSATHUSIMHU: OTPEICICHHE,
aKcuoma, Teopema, 10Ka3aTeJIbCTBO; YMEHUE pAacliO3HABaTh UCTUHHBIE U JIOJKHBIE BHICKA3bIBAHN,
MIPUBOJIUTH IPUMEPBI U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUS M OTPUILIAHUS BbICKA3bIBAHUII»
OTHOCHUTCSI KO BCeM Kypcam, a (OpMHUPOBaHHME JOTMUECKUX YMEHHMH pacmpeleisieTcsl o BCeM
rojgaMm OOy4YeHHST Ha YpPOBHE OCHOBHOTrO o0Omiero ooOpaszoBanusi. Cojaepxanue oOpazoBaHWS,
COOTBETCTBYIOIIIEE IPEIMETHBIM pPe3yIbTaTaM OCBOCHHUsSI pabouell mporpaMMbl, pacrpeaeaéHHbIM
Mo rojgaM oOydeHUus, CTPYKTYpUPOBAaHO TakKHUM 00pa3oM, 4YTOObI KO BCEM OCHOBHBIM,
MPUHIUIHAIBHBIM BOINpocaM oOydaromuecs oOpaljaliuch HEOJHOKPATHO, YTOOBI OBJAJCHUE
MaTeMaTHYEeCKUMHM  TMOHSATHSIMHM W HaBBIKAMHM  OCYHIECTBIISIIOCH  IOCJIENOBATENbHO U
MOCTYINATENbHO, C COOMIOIEHNEM TPUHLUIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYAIIUCH B
OOIIYI0 CUCTEMY MaTEMaTHYECKHX IMPEACTABICHUN OOYJarONIuXCs, pacuiupss U yriayomss eé,

o0pa3ys MpoUYHbIe MHOKECTBEHHBIE CBSI3U.

7 KJIACC
Havanpubie nonstus reomerpuu. Touka, mpsiMasi, OTpe30K, Jyd. Yroj. Buuel yrios.
Beptukanbuele U cMmexHble yrabl. buccekrpuca yrina. JlomaHasi, MHOIOYrOJIbHHUK.

HapaJ'IJ'IeJ'IBHOCTI) " NCPHICHAUKYIIIPHOCTD IIPAMBIX.

Cummerpuunbie  ¢urypbl. OCHOBHBIE CBOICTBAa OCEBOW CHMMETpHH.
IIpumepbl cCMMMETPHUH B OKPYKAOILEM MHPE.

OcHOBHBIE IOCTPOEHMS C IOMOILBIO HUPKYJIS U JTUHEHUKH.

TpeyronsHuk. BeicoTa, Menmana, OuccekTpuca, UX cBoicTBa. PaBHOOeIpeHHBIH H
PaBHOCTOPOHHUHM TpeyrojJbHUKH. HepaBeHcTBO  TpeyrosnbHuka. CBOWCTBA U NPU3HAKU
paBHOOEIpeHHOTo TpeyrojabHuKa. [Ipr3HaKKU paBeHCTBA TPEYTOJIbHUKOB.

CpolicTBa M NpU3HAKU NapauieabHBIX NpsAMbIX. CyMMa YIiloB TpeyrosibHHKa. BHemHune
yTJIbl TPEYTOJIbHUKA.

[IpssmoyronpHblii TpeyroapHUK. CBOMCTBO MenuaHbl MPSIMOYIOJBHOTO TPEYTOJIbHHKA,
IIPOBEIEHHOW K TUINOTEHy3e. [Ipu3Haku paBeHCTBA MNPSMOYTOJbHBIX TPEYTOJIbHUKOB.
[IpssMOyrobHBIN TPEYTrONBbHUK C YIiIoM B 30°.

HepaBeHcTBa B reoMeTpHUn: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,

Teopema o 0OJIbILEM yrie U O0JbILIeH CTOPOHE TPEyroibHUKA. [lepneHuKyIsIp 1 HaKJIOHHAS.



I'eomerpuueckoe mecto Touek. buccekrpuca yriia M cepeIuHHBIM NEPHNEHAUKYIApP K
OTpE3Ky KaKk reoMeTprueckrue Mecta TouekK. OKpyXHOCTb U KpYT, XOp/ia U JUaMeTp, X CBOMCTBA.
B3aumHoe pacnonoxeHue OKpy:KHOCTH U npsimold. KacarenpHas M cekylias K OKPY)KHOCTH.
OKpyXHOCTb, BIUCaHHAs B yroJj. BrnucanHas u onucaHHas OKPY>KHOCTH TPEYrOJIbHUKA.

Uucna u  BpIUKCIEHUSA

PannonanbeHbIe ynicna

JpoOu OOBIKHOBEHHBIE M JAECATHYHBIC, MEPEX0] OT OMHOW (opMbl 3amucu Ipodelt K
npyroii. IloHsTHE palMOHAIBLHOTO YHCIIA, 3alUCh, CPABHEHHE, YIOPSIOYMBAHUE PAllMOHAIbHbIX
yucen. ApudmMernyeckue AeUCTBUS ¢ palMOHAJIbHBIMU YUCIIaMu. Perienue 3anad U3 peaabHOU
MPaKTUKU Ha YacTH, Ha Jpoou.

CreneHp ¢ HaTypaJbHBIM IOKa3aTelieM: OINpeJeIeHre, peoOpa3oBaHNe BhIPAKEHUIN Ha

OCHOBC OIIPCACIICHUA, 3aIINCh OOJBIINX YKCEI.

[IpoueHTsl, 3anMCh TPOLEHTOB B BHUJIE JpoOH U ApoOU B BUJIE HPOICHTOB.
Tpu ocHOBHBIE 3a/1auM Ha MTPOLIEHTHI, PELICHUE 3a/1a4 U3 PEAIbHOM MPaKTUKH.

[IpumeHeHne MPU3HAKOB JAETUMOCTH, Pa3JI0KEHNE HA MHOKUTEIN HATYPaJIbHBIX YHUCEN.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHAasi MPONOPLUOHATBHOCTH.

AnreOpandeckue BEIpKECHUS

[lepemenHbIe, YMCIOBOE 3HAYEHUE BBIPAXKEHUS C MepeMeHHOW. [lomycThmble 3HaAYEHUSA
nepeMeHHbIX. [IpencTaBienre 3aBUCUMOCTH MEX/1y BEIMYUHAMU B BUe (opMybl. Beruncnenus
o ¢hopmynam.

[IpeoOpa3oBanrie OYKBEHHBIX BBIPAKEHUH, TOKJIECTBEHHO PAaBHbBIC BBIPAKEHUS, paBUia
npeoOpa3oBaHusi CyMM U IIPOU3BENICHUN, IPAaBHIIa PACKPBITUS CKOOOK U MPUBEICHUS MOI0OHBIX
ClIaraeMblIX.

CBoiiCTBa CTENEHU C HATYypaJIbHBIM [IOKA3aTEJIEM.

Opnowiensl 1 MHorowieHsl. Crenens MHOrowieHa. Cio)keHue, BBIUYUTaHUE, YMHOKECHHE
MHOTO4JIEHOB. DOpMyJibl COKPAUIEHHOTO YMHOKEHHMSI: KBaJpaT CYMMbI M KBaJpaT Pa3HOCTH.
®opmyiia pa3HOCTU KBaapaToB. Pa3noxeHrne MHOTOWIEHOB HA MHOKHUTEIH.

YpaBHeHUA

VYpaBHeHHe, KOpEeHb YpaBHEHHUs, IpaBuiIa MpeoOpa3oBaHusl ypaBHEHUs, PABHOCHIBHOCTh
YPaBHEHUM.

JInneliHOE ypaBHEHHME C OJHOM INEPEMEHHOM, YMCIIO KOpHEH IIMHEHHOIO YpaBHEHUSA,
pelleHrne JHMHEHWHBIX ypaBHEHMI. COCTaBI€HHE YpaBHEHHMH IO YCIOBHUIO 3aj1aud. Pemienue
TEKCTOBBIX 3aJjau C TIOMOIIbIO YPAaBHEHUH.

JIuHeiiHOE ypaBHEHHE C IBYMs NEpeMEeHHBIMHU U ero rpaduk. Cucrema OBYX JTUHEWHBIX
yYpaBHEHUH € JByMsl NEpeMeHHbIMHU. PeleHne cucteM ypaBHEHMH CIOCOOOM TOICTAaHOBKH.
IIpumepsl perieHns TEKCTOBBIX 3a7a4 C IOMOILBIO CUCTEM YPABHEHHH.

Koopaunats! u rpaduku. OyHKIMN



Koopaunara toukn Ha npsmou. UucimoBele NpoMexyTKH. PaccrosgHue Mexay IByMs
TOYKaMH KOOPAMHATHOMU IIPSIMOM.

[IpsmoyronpHas cucrema koopaunHat, ocu Ox u Oy. Abcuucca M OpAMHATA TOYKK Ha
KOOpAMHATHON TutocKocTH. [Ipumepsl rpadukoB, 3amaHHBIX (Gopmynamu. UrteHue rpadukoB
peabHBIX 3aBUCUMOCTEN.

[onsitne ¢ynxmuu. 'padux ¢ynxnum. CpoiictBa (yHkumid. Jluneitnas ¢yHkius, eé
rpaduk. I'paduk Gyrkuuu y = |x|. [paduueckoe pelieHne ITUHEHHBIX yPaBHEHHMH U CHUCTEM

JIMHEWHBIX YPaBHEHUM.
[IpencraBnenue JaHHBIX B BUJE TaONIHUlI, AUarpaMm, rpadukos.

3anojgHeHue TaOJUL, YTEHUE U MOCTPOEHHE auarpamMm (CTOJOMKOBBIX (CTOJIOUATHIX) U
KpyroBbIX). UTeHune rpadukoB peanbHbIX MpoueccoB. M3pneuenne nupopmanuu u3 quarpamm u

TaOIHII, UCTIOJIb30BaHUE ¥ HHTEPIIPETAIUS JaHHBIX.

OnucarenpHasi CTaTUCTHKA: Cpe/lHee apuPMeTHUecKoe, MeIMaHa, pa3Max, HauboJbliee 1

HauMeHbIIIee 3HaueHUs1 Habopa YMCIIOBBIX TaHHBIX. [Ipumepsl ciyyailHOM U3MEHUNBOCTH.

CrnyyaiiHbli SKCIEpUMEHT (OMBIT) U cilyyaiiHoe coObiTHe. BeposTrHocTh 1 yactoTta. Poib
MaJIOBEpPOSITHBIX M MPAKTUYECKH JOCTOBEPHBIX COOBITHII B mpupoje U B obmiectBe. MoHeTa u
UrpajgbHas KOCTb B TEOPUU BEPOSTHOCTEH.

I'pad, Bepmuna, pedpo. Crenens BepmuHbl. Yucio pédep u cymMmmapHasi CTETICHb BEPIIIHH.
[IpencraBnenune o cszHoctu rpada. Llenm u nuknsl. [Tytn B rpadax. O6xon rpada (dimepos
nyth). [IpencraBnenue 06 opuenTHpoBaHHOM Ipade. Pemenue 3amad ¢ momouiso rpados.

8 KJIACC

UYerbipéxyronpuuku. [lapannenorpamM, ero npusHakd M cBoiicTBa. YacTHble ciyyau
napajuieorpaMmoB (MpSMOYTOJBHUK, poMO, KBaapar), UX NPHU3HAKW U CBOWCTBA. Tpamenws,
paBHOOOKas Tpameuus, e€ cCBOKWCTBa U npu3Haku. [IpsimoyronbHas Tpanenus.

Merton YABOCHU MEINAHBI. L[eHTpaJ'IBHaH CUMMCTpPHA.



Teopema @asieca u TeopeMa O MPONOPLUUOHAIBHBIX OTpe3kax. CpeaHue IUHUU
TpeyrojbHUKa U Tpanenuu. L{eHTp Macc TpeyroyibHUKA.

[Monpo6ue TpeyronbHUKOB, K03 dumuent nomxodus. [IpuzHaku momgodusi TPEyroJbLHUKOB.
[Ipumenenue nogo6Ust P peLICHUH IPAKTUUECKUX 3a1a4.

CpoiicTBa 1uiomaneil reomerpuueckux (uryp. @opmyiibl Uil MIIOLIAAN TPEYroJibHUKA,
napajuiesorpamma, pom0a u tpanenuu. OTHOIIEHUE TII0MAeH M0100HBIX QUryp.

Boruncnenue miomaeil TpeyrojJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIeT4aTod Oymare.

Teopema Ilugaropa. Ilpumenenue teopemsl [ludaropa mpu pemieHUM NPaAKTUYECKUX
3azad.

CuHyc, KOCHMHYC, TaHT'€HC OCTPOro yrjia HpsIMOYTOJbHOTO TpeyrojibHuKa. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXAeCTBO. TpuroHomerprueckre GyHKIUu yrioB B 30°, 45° u 60°.

Brnucanubie M LEHTpalbHBIE YIVIBI, YIOJI MEXIY KACAaTeIbHOW M XOPAOH. YTJIbI MEXIY
XOp/IaMU U CeKyIMMH. BriricanHble U onucaHHble YeThIPEXYTroIbHUKHN. B3aumMHoe pacrosoxxenue
nByX okpyxHoctell. Kacanue okpyxHocreit. O0uiye kacaTeabHbIe K IBYM OKPYXHOCTSIM.

Yucna 1 BEIYUCIICHUS

Ksanpatueiii kopeHb u3 uyucna. IloHstue o0 wuppamuoHanbHOM uyucie. JlecsaTuyHbie
MpUOIHKEHNS UPpalMOHANBHBIX yKcen. CBoMCTBa apu(pMETHUECKUX KBAJPAaTHBIX KOPHEH U UX
MPUMEHEHHE K IpeoOpa30BaHUIO YHUCIOBBIX BBIPaXXEHU M BBIUMCICHUSIM. [leficTBUTENbHBIE
qucha.

Crenenp c uenbIM TMokazateneM u e cBoiictBa. CranaapTHas 3aluCh 4YHCIA.

Anrebpandeckue BhIPaKCHHUS

KBanpatublii TpéxusieH; pa3ioKeHrne KBaJpaTHOTO TPEXUWIEHA HA MHOKHUTEIIH.

AnrebOpanveckas ApoOb. OCHOBHOE CBOKMCTBO anrebpamdeckoit npobu. CroxeHue,
BBIUMTAHUE, YMHOXKEHUE, JielieHne anreOpandeckux apoOeil. PannoHanbHbIe BBIpOKEHUS U UX

npeoOpa3oBaHuUe.



YpaBHEHHUs 1 HEPABEHCTBA

KBangpatHoe ypaBHeHHe, (GopMmyla KOpHEW KBaapaTHOTO ypaBHeHus. Teopema Buera.
Pemenne ypaBHEHWH, CBOIMIIMXCS K JIMHEHHBIM M KBaapaTtHeIM. [lIpocteiimme apoOHO-
paloHaIbHbIE ypaBHEHUS.

I'paduueckas nHTEpHpeTaUS YpaBHEHUH C ABYMS NMEPEMEHHBIMH M CHCTEM JIMHEHHBIX
YPaBHEHUN C AByMsI llepeMeHHbIMU. [Ipumepsl pelenus CuCTeEM HEJTMHENHBIX YPABHEHUN C ABYMs
[IEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a/1a4 aJireOpandeckuM CriocoOoMm.

UucnoBble HEpaBEHCTBA W MX CBOWCTBA. HepaBeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCUNIBHOCTE HepaBeHCTB. JIuHeiiHble HepaBeHCTBA C OAHOM mnepeMeHHOW. Cucrtemsl
JIMHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.

O yHKIIHT

[Tonstne dpynxnuu. OGnacTe onpeneaeHusl 1 MHOXKeCTBO 3HadeHUH GyHKIuH. CriocoObl
3aanus QyHKITUH.

I'paduk ¢ynkuuu. Yrenue cpoiictB ¢yHkuuu mno e€ rpaduky. [Ipumeps! rpaduxos
(GyHKIUH, OTpaXAIOLUX PeaTbHbIE IPOLECCHI.

OyHKIMM, OMUCHIBAIOLIUE MPSIMYI0 U 00paTHYIO NMPONOPLIUOHANBHBIE 3aBUCUMOCTH, HX
rpadukn. Oyakmuu y = x%, y = x°, y = \x, y = |x|. Ipaduueckoe penenne ypaBHeHMi U CHCTEM
YpaBHEHUH.

[IpencraBneHue NaHHBIX B BUE TAOIHII, TUarpaMM, rpaduKoB.

MHO}KGCTBO, DJICMCHT MHOXECTBa, ITOJMHOXECTBO. Onepaum/I HaJ MHOXCCTBAMM:
O6’BCI[I/IH6HI/I6, MNEPECCUYCHUEC, JOIOJTHCHUC. CaolicTBa onepauﬂﬁ Haa  MHOXCECTBaMHU:
IEPEMECTUTCIIBHOC, COYCTaTCIIBHOC, pacnpeaciuTCIbHOEC, BKIHOYCHUA. Hcnonn3oBanne
rpa(quGCKoro NpeaACTaBJICHHUA MHOXXCCTB JIA OIIMCAaHUsS PpCaJIbHBIX IIPOLCCCOB U HBHGHHﬁ, IIpu

PCUICHHH 3a/1a4.

W3mepenune paccenBaHMs JaHHBIX. Jlucrepcus M cTaHAApPTHOE OTKIOHEHHE YUCIIOBBIX
HabopoB. /luarpamMmma paccenBaHusl.
OneMeHTapHble cOObITHS ciaydaiiHoro ombiTa. CiyuaiiHble coObiTus. BepostHOCTH

COOBITHA. OnbIThI C  PAaBHOBO3MOKHBIMH  3JICMCHTAPHBIMHA



coObiTusiMu. Cityyaitablii BEI0Op. CBsI3b MEXy MaJIOBEPOSATHBIMH U MTPAKTUYECKH JTOCTOBEPHBIMU

COOBITHSIMH B MIPHUPOJIe, OOIIECTBE U HAYKE.

JlepeBo. CBOMCTBA 1€PEBBEB: €AMHCTBEHHOCTD ITYTH, CYLLIECTBOBAHUE BUCSYEH BEPIIHHBI,
CBSI3b MEXJIy YHCIOM BepIIMH W yuciaoM pédep. IlpaBuno ymuoxenus. Pemenme 3amad c
MTOMOIIEI0 TPadoB.

[IpoTuBononoxusie coObiTus. Juarpamma Oiinepa. OObeauHEHHE W TEPECEUCHHE
coObiTuil. HecoBmecTHble coObITHS. DOpMYIIa CIIOKEHUS BEPOATHOCTEH. Y CIIOBHASI BEPOSTHOCTD.
[IpaBuno ymHoxenus. HesaBucumbie coObiTus. [IpeacraBneHne 3KkCepuMeHTa B BUJE J€pEBa.
Pemrenne 3amay Ha HaXOKJAECHUE BEPOSTHOCTEN C MOMOILBIO JIEPEBA CIIYHalHOTO HKCIIEPUMEHTA,
auarpamm Disepa.

9 KJIACC

Cunyc, xocumHyc, TaHreHc yriaoB or 0 go 180?. OCHOBHOE TPHUTOHOMETPHUYECKOE
TOXJ1eCTBO. DOPMYJIIBI IPUBEICHHUSL.

Pemenne TtpeyronbHukoB. Teopema KOCHMHYCOB U TeopemMa CHHYcOB. Pemienue
MPaKTUYECKUX 337a4 C UCHOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMbI CHHYCOB.

[Ipeob6pazoBanue nmogoous. [lomodre cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o mpon3BeA€HUN OTPE3KOB XOPJI, TEOPEMBI O IPOU3BEJCHNUN OTPE3KOB CEKYIIUX,
TeopeMa 0 KBaJipaTe KacaTeabHOMH.

Bekrop, umHa (MOIydb) BEKTOpa, COHAIPABIEHHBIE BEKTOPBI, MPOTHUBOIOJIOXKHO
HalpaBJCHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalMM HaJ
BeKTOpamu. PaznoxeHne BEKTOpa IO JIByM HEKOJUIMHEapHbIM BekTopaMm. KoopauHatel BekTOpa.
CkasnsipHO€ ITPOU3BECHNE BEKTOPOB, IPUMEHEHHUE JUIl HAX0XKICHUS JJIUH U YIJIOB.

JlekapTOBbl KOOpAMHATHl Ha IUIOCKOCTH. YpPaBHEHUs IMpPSIMON M OKpPYXHOCTH B

KOOpAuHaTax, IICPeCCUCHUC 0pr>KHOCT€I71 H IIPAMBIX. Meton KOOpAUHAT U €ro IIpUMCHCHHC.



[IpaBunpHBIE MHOTOYTOJIBHUKM. J[TMHA OKPYKHOCTH. ['pagycHas u paguaHHas Mepa yria,
BBIYMCIICHUE JJIMH QYT OKpYyXHOCTeH. [nomans kpyra, CEKTOpa, CerMeHTa.

JIBUKEHUS TUIOCKOCTH ¥ BHYTPEHHHUE CUMMETPUH QUTYD (3JIEMEHTApHBIC MPEACTABIICHUS ).
[TapannensHbiii neperoc. [IoBopoT.

Uucna W BBIYMCIEHUSA

JlelicTBUTENIbHBIC YKCIIA

PanmonaneHbie yncna, UpparMoHAIbHBIC YHCIIa, KOHEYHbIE U OECKOHEYHBIC JTECATUUHBIC
npoOu. MHOXKECTBO JIeHCTBUTENBHBIX YHCEN; JCUCTBUTEIBHBIE YHCIAa KAk OECKOHEUHBbIE
JEeCATUYHBIC IPpOoOU. B3anMHO 0/THO3HAYHOE COOTBETCTBUE MEX Y MHOYKECTBOM JIEHCTBUTEIBHBIX
YUCeNl U KOOPAVMHATHOW MPSMOM.

CpaBHeHHE NIEHCTBHUTEIBHBIX YHCEN, apuPMETUYECKUE NCHCTBUS C JCUCTBUTEIHHBIMHU
YHCIIaMU.

N3mepenust, npuOmmKeHust, OTICHKH

Pa3mepb1 00BEKTOB OKPYKAIOIIEr0 MUPA, JJTUTEIBHOCTh IPOILIECCOB B OKPYKAIOIIIEM MUPE.

[Ipubmmwxk€HHOEe  3HAUYEHHWE  BEJIMYMHBI,  TOYHOCTH  MPHOJIIKCHHUS.
Oxkpyrnenue yncen. [Ipukuaka u olieHKa pe3yibTaTOB BbIUMCICHUM.

YpaBHEHUs 1 HEPABEHCTBA Y PaBHEHUS C

OJIHOM ITepEMEHHO M

JIuneitnoe ypaBHeHue. Penienue ypaBHEHH, CBOIAIIMXCS K JIMHEHHBIM. KBaipaTHoe

ypaBHeHuE. PelieHne ypaBHEHUM, CBOJSIINXCS K KBAJPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHust ypaBHEHUN TPEThE U YETBEPTOM CTENEHEMN
pa3ioKEHUEM Ha MHOKHUTEIIH.

Pemenne npoOHO-paniMOHALHBIX ypaBHEeHUH. Perenue

TEKCTOBBIX 33/1a4 ajredpanyeckum MetoaoM. Cuctemsl

YPaBHEHUI

VYpaBHeHHe ¢ IByMsl NIEPEMEHHBIMU U ero rpaduk. PemieHue cucreM AByX TUHEHHBIX

ypaBHeHI/Iﬁ C AByMs IICPEMCHHBIMU. Pemenue cucrem ABYX ypaBHeHHﬁ,



OJIHO W3 KOTOpBIX JMHEWHOE, a JApyroe — BTOpPOW cTemeHu. I'paduyeckas uHTEprpeTanus
CUCTEMBI YPaBHEHUH C IBYMS IIEPEMEHHBIMHU.

Pemenne TEKCTOBBIX 3amad4  anreOpandeckuM  CIOCOOOM.

HepasencrBa

UucnoBsle HEPABEHCTBA U UX CBOMCTBA.

Pemrenne nMHENHBIX HEPAaBEHCTB C OJHOM IepeMEHHOW. PeleHne cucreM JIMHEHMHBIX
HEpaBEHCTB ¢ OAHOHN mepeMeHHOW. KBanpatHble HepaBeHcTBa. ['padmueckas MHTEpIpeTaIHs
HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

OyHKIIHA

KBanpatnunas ¢ynknus, e€ rpaduk u cpoiicta. Ilapabona, KoopaAMHATHI BEPIIMHBI

napaboJibl, 0Cb CHMMETPHUH MapadoJIbL.
k —
Ipaduxu ¢ynkmmit: y = kx,y =kx+b,y= ,y=x5,y=\x,y = |x|
x

HUX CBOMCTBA.

YucnoBkle OCNIEN0BATEILHOCTH

Omnpenenenre u ciocoObI 3a/T1aHKs YUCIOBBIX TIOceAoBaTenbHOCTEH [loHATHE YHCIOBOM

MOCJIEA0OBATEILHOCTH. 3aJaHue IOCIEeI0BATEILHOCTH
peKyppeHTHOM hopmyroit u hopmysoi N-To deHa.

Apubdmernueckas ¥ reoMeTprIecKasi IPOTPECCHH

ApubdmMernueckass ©W  reoMeTpuueckas mporpeccun. DopMynbl  n-ro  4icHa
apru(pMETHIECKON U TEOMETPUUECKOU MTPOrPECCHil, CYMMBI TIEPBBIX N YJICHOB.

N3obpaxenne wieHOB apu(METUYECKOH W TEOMETPHUYECKON MPOrpeccHii TOYKaMH Ha
KOOPJIMHATHOM TJIOCKOCTH. JIMHEWHBINM U SKCIOHEHUIMAIBHBIN pocT. CI0KHbBIE MPOLEHTHI.

[IpencraBneHue NaHHBIX B BUJIC TAOIHII, AMArpaMM, rpaduKoB, HHTEPIIPETAIUS JTaHHBIX.
UteHue u mocTpoeHue TabauIl, AUarpamMmm, rpauKoB 1O peaTbHbIM JIaHHBIM.

[lepecranoBku u (akropuan. Couetanuss u 4yucio coueranuil. TpeyrompHuk [lackas.

Pemenue 3aga4 ¢ UCIOJIb30BaHHUEM KOM6I/IHaTOpI/IKI/I.



I'eomerpuueckas BepossTHOCTh. CirydaiiHbIii BBIOOp TOUKH M3 (PUTYpHI HA TUIOCKOCTH, U3

OTpe3Ka U U3 IyI' OKPY>KHOCTH.

Wcneitanue. Yenex u Heyaaya. Cepus ucnbITaHU A0 niepBoro ycnexa. Cepus ucnslTaHui

bepnymnu. BepositHocTH coObITHI B cepuu ucnbiTanuid beprysn.

CnydaliHas BeIMYMHA U pacIpeeieHUe BEpOSTHOCTEH. Maremarndeckoe OXHJIaHHE U
AUCTICpCHUs. HpI/IMepI)I MAaTEMaTUYCCKOro OXHUJAAHUA KaK TCOPCTUUYCCKOro CpCIHCTO 3HAYCHHA
BEIIMUMHBI. MaTeMaTrndecKkoe OKHNOaHHUEC U JUCIICPCHUA CJIy‘-IElfIHOﬁ BCJIMYUHBI «YHCJIO YCIICXOB B
CepHUM UCHBITAHUNA bepHymimy».

[TonsiTre o 3akoHe GosbHIMX yncen. M3MepeHue BeposiTHOCTEN ¢ OMOIIIbIO YacToT. Poib

Y 3HAYEHHE 3aKOHA OOJIBIITUX YMCE B IPUPOJE U OOIIECTBE.

INJIAHUPYEMBIE PE3YJBbTATBI OCBOEHUSA YYEBHOI'O KYPCA

OcBoenne ydueOHOrO mpenmera «lIpakTmkyM 1o MaTeMaTHKe» Ha yYpPOBHE OCHOBHOTO
oOmiero o6pa3oBaHus 00ecreunBaeT JOCTUKEHUE CAENYIOIINX JINYHOCTHBIX, METAPEAMETHBIX U

MpeIMETHBIX 00Pa30BaTENbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATDI

JINYHOCTHBIE PE3yJAbTAaTHl OCBOCHHS IPOTpaMMBbl Y4eOHOTO TpeaMeTa
«Maremaruka. IlpaktTukym’ 1o pemeHuro 3amau», «[IpakTHkym 10  MaTeMaTHKe»
XapaKTepPH3YIOTCS:

IIaTpuoTHYeckoe BocIHTaHHE:

IPOSIBIICHHEM HMHTEpeca K TMPOIUIOMY M HACTOSIIEMY POCCHICKON MaTeMaTHKH,
[CHHOCTHBIM OTHOLICHWEM K JOCTH)KCHUSIM POCCHICKMX MAaTeMaTHKOB M POCCHICKOM
MaTeMaTU4YeCKOM MIKOJIBI, K UCIIOJIb30BAHUIO STHX JOCTHKCHUH B IPYTUX HayKaxX M MPUKIAJHBIX
chepax.

I'pazknanckoe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOSI3aHHOCTEH TIpaXKJAaHWHA W pealM3allid ero Ipas,
IPEJICTaBICHUEM O MaTeMaTHYECKMX OCHOBaX (YHKIMOHUPOBAHMUS PAa3IUYHBIX CTPYKTYD,
SBJICHUH, IpoLIeyp I'paXkJaHCKOTO o011ecTBa (BBIOOPHI, OIPOCHI U TIp.);

TOTOBHOCTBIO K OOCYKIECHUIO ATHUYECKMX HpOOJeM, CBSA3aHHBIX C MPAKTUYECKUM
PUMEHEHHEM JOCTHKEHUN HayKH, OCO3HAHHWEM BaKHOCTH MOPAJIBHO-3TUYECKUX NMPUHIIMIIOB B
NeATeIbHOCTH YYEHOTO.

Tpynosoe Bociuranue:

YCTAaHOBKOW Ha aKTUBHOE y4yacTHE B PEIIEHUHM MPAKTUUYECKUX 3a/ad MaTeMaTHUeCKOM
HaNpaBJICHHOCTH, OCO3HAHHEM Ba)KHOCTU MAaTEMaTUYECKOT0 00pa30BaHUs HA MPOTSHKEHUU BCEH

KHU3HU Ul YCTICITHON NMPO(ecCHOHaNbHON AEATEIIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHUH;



OCO3HAHHBIM BBIOOPOM M IOCTPOEHMEM WHIUBUAYAIbHONW TpPaeKTOpUM 00pa3oBaHUd U

KU3HEHHBIX TIAHOB C YIETOM JIMYHBIX HHTEPECOB U OOIICCTBEHHBIX MOTPEOHOCTEN.

JcTeTHYECKOE BOCTIMTAHUE!

CIIOCOOHOCTBIO K SMOIMOHATBHOMY M JICTETHUYECKOMY BOCIPHUSATHIO MATEMaTHYCCKUX
00BEKTOB, 33/1a4, PEUICHUH, PACCYKICHHUI; YMEHHUIO BUICTh MAaTEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE.

IleHHOCTH HAYYHOTO MIO3HAHMS

OpHMEHTAIMEN B JEATEIHLHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEACTABICHHUN 00
OCHOBHBIX 3aKOHOMCPHOCTAX pPa3sBUTHUA UYCJIOBCKA, IMPUPOAbBI U O6HICCTBa, IIOHUMAaHHUEM
MaTeMaTHYeCKOW HayKu Kak c(epbl YelOBEUEeCKOW MAESITENIbHOCTH, JTarnoB €€ pa3BUTHUS U
SHAYUMOCTHU JJId PA3BUTHA HUBUIIM3AIUA; OBJIAICHUEM A3bIKOM MATCMATHUKU U MaTeMaTHYECKOU
Ky.]'IBTypOI\/'I KaKk Cp€aACTBOM IIO3HAHUA MHpPa, OBJIAICHUEM HpOCTeI\/'IIHI/IMI/I HaBBbIKaMU
HCCIIEIOBATEIILCKOM e TebHOCTH.

dusuyeckoe BOCNUTAHHE, (opMHpPOBaHME KYJIbTYPbI 310POBbS H 3MOLHOHAJIBHOI0
O0s1aronosy4us:

TOTOBHOCTBIO MPHUMEHSITh MaTeMaTHUeCKWE 3HAaHUS B HHTEpEcax CBOETO 3J0POBbs,
BEJICHUS 3JI0pPOBOTO 00pa3a KU3HU (3I0pOBOE MHUTAaHHUE, COATAHCUPOBAHHBIA PEXUM 3aHATUH U
OT/bIXa, peryisipHas (u3nyeckas aKTHBHOCTH); CPOPMHUPOBAHHOCTHIO HaBBIKA pediekcuw,
MPU3HAHUEM CBOETO IpaBa Ha OLIMOKY U TAaKOTO K€ IIpaBa JIPyroro 4eioBeka.

JKO0JIOTHYECKOe BOCTIMTAHHE:

OpHUEHTAIlMe Ha MPUMEHEHHE MAaTeMaTUYeCKUX 3HAaHWM JUIs pelieHus 3ajad B 00JacTu
COXPAaHHOCTH OKpY)KaIoIllel cpeabl, IUIAaHUPOBAHMSI MOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCJIEICTBUH ISl OKpYXKAIOIIeH cpesbl; 0OCO3HAHUEM TI00albHOIO XapakTepa HKOJIOTHYEeCKHX
npo0sieM U myTei uX peueHusl.

JInyHoCTHBIE Ppe3yJbTaThl, oO0ecrnevynBalOIMe aJanTanuie odydawuierocss K
U3MEHAIOIHMMCS YCJIOBHAM COIUAIBHONH M MPUPOJAHOI cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIOBHUSIX HEOINPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPaKTUUYECKYIO JesITeNbHOCTh, B TOM YHUCIIe YMEHHE YUUThCA Y APYTUX
ToJIel, mMpruoOpeTaTh B COBMECTHOM /IEATEIbHOCTH HOBBIC 3HAHMWS, HABBIKU U KOMIETCHIIUU U3
OTIBITA IPYTHX;

HE0OX0IMMOCThIO B ()OPMHUPOBAHUY HOBBIX 3HAHUI, B TOM yucie GopMyIUpOBaTh HJIEH,
MOHATHS, TUIOTE3bl 00 00BEKTaX M SIBJICHHUSIX, B TOM UHCJIE paHee HEU3BECTHHIX, OCO3HABATh
IeQUIUTH COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, IITAHUPOBATH CBOE PA3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYaIlMI0 KaK BBI3OB, TPeOYIOUIUN KOHTpPMEp, KOPPEKTUPOBATh NMPUHUMAEMBIC DELICHUS W
JercTBUS, GOPMYITHPOBATEH M OIIEHUBATH PUCKH U TIOCIEACTBHS, (GOPMHUPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI



MertanpeameTHble pe3ysbTaThl OCBOEHHS MPOrpaMMbl y4EOHOIO IpeaMera
«Maremartuka. Ilpaktukym mno pemenutro 3amad», «lIpakTukym 1o  maTemMaTuke»
XapaKTEPU3YIOTCSl  OBJAJCHUEM  VHUBEPCANbHLIMU — NO3HABAMENbHBIMU  OeUCMBUIMU,
VHUBEPCATbHLIMU KOMMYHUKAMUGHBIMU OCUCMBUAMU U VHUBEPCANbHLIMU PEYNAMUGHBIMU
0eticmeUusIMu.

1) Yuueepcanvuvie noznasamensnuie oeticmeus obecneyusaiom
Gopmuposanue 6a308bIX KOCHUMUBHBIX NPOYECCO8 00YUAIOWUXCA (0CBOEHUEe MeMOO008 NO3HANUS
OKpYHCAIOUe20 MUpa, npUMeHeHue 102U4ecKUx, UcCci1e008amenbCKux onepayull, ymeHut pabomamso
¢ uHghopmayuet).

ba3oBrble Jioru4yeckue 1eMcTBUA:

e BBIABIATH U XapaKTEPU30BaTh CYIIECTBEHHbIE NMPU3HAKU MATEeMATUYECKUX OOBEKTOB,
MOHSTUHI, OTHOIIECHUN MEX]ly OHATUSIMU;

e (dopMynupoBaTh OINpEAETCHHUs MOHSTHUM; YCTaHABIMBATh CYIIECTBEHHBIN MpHU3HAK
KJIacCU(UKAIMU, OCHOBAHUS /7151 000OIIEHHS U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOTIO aHAIIN3a;

e BOCIpPUHHUMATh, (HOPMYIHUPOBATh U MPEOOPa30BHIBATh CYXKICHUS: YTBEPAUTEIbHbBIE U

OTPULATCIIBHBIC, CIUHUYHBIC, YHACTHBIC U O6I]_[I/Ie;

e YCJIOBHBIC; BBISBIATH MaTEMAaTUYECKME  3aKOHOMEPHOCTH, B3aUMOCBSI3M U
MPOTHBOpEUHs B (paKTax, TaHHBIX, HAOIMIOACHUSIX U YTBEP)KICHUSIX;

e MpemiaraTb KPUTEPUHU ISl BBISBICHUS 3aKOHOMEPHOCTEN U MIPOTHUBOPEUUH;

e JIeJIaTh BBIBOJIBI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, NETYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOUEHU N, YMO3aKIIOUCHUH 1T0 aHAJIOTHH;

e paszbupaTh JIOKa3aTeJIbCTBA MAaTEMAaTUYECKUX yTBEPXKIACHUH (MpsMble U OT
MPOTHBHOTO), TPOBOJUTH CAMOCTOSTEIIPHO HECIOXKHBIE JI0KA3aTeIbCTBA MAaTeMaTHYECKUX
(hakTOB, BBICTpaMBaTh apryMEHTAIIMIO, MPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH
COOCTBEHHBIE PACCYKICHUS;

e BBIOMpaATh croco0 pemieHus y4eOHOU 3amayn (CpaBHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh HaumboJee MOAXOMANIUMN ¢ Yy4ETOM  CaMOCTOSITENIbHO BBIACIEHHBIX
KPUTEPHUEB).

basoBble uccienoBaTebCKUE IEHCTBUS:

¢ HCIOJb30BaTh BOIIPOCHI KAK UCCIEN0BATEIbCKUNA NHCTPYMEHT ITO3HAHUS;

e (dopmynupoBaTh BOMPOCHI, (PUKCUPYIOIIKE IPOTUBOPEUHUE, TPOOIEMY, CAMOCTOSATEITHHO
yCTaHaBIUBATh UCKOMOE U JaHHOE, (OPMHUPOBATH TUTIOTE3Y,

e APryMEHTHPOBATh CBOIO MMO3ULMIO, MHEHHUE;

e TMPOBOJUTH IO CAMOCTOSITEIBHO COCTABJICHHOMY IUUIAaHY HECIOXHBIA JKCIEPUMEHT,
HEOOMBIIOe HCCIEAOBaHWE TI0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTU4YecKOro OOBEeKTa,
3aBUCHUMOCTEN 00BEKTOB MEX Iy CO0OI;

e CaMOCTOSTENILHO  (OpMyaHpOBaTh OOOOIIEHUS U BBIBOABI IO  pe3yiabTaTaMm



MPOBENEHHOTO  HAONIONCHUS, WCCICIOBaHMS, OICHUBATh JIOCTOBEPHOCTh  IMOJy4EHHBIX
pe3yibTaTOB, BBIBOJIOB U 0000IICHMUIA;

e TPOTHO3UPOBATH BOBMOXKHOE PA3BUTHUE MPOIIECCA, & TAKKE BBIIBUTATh MPEANOIO0KEHUS
0 €ro pa3sBUTHUH B HOBLIX YCIIOBHUAX.

Pa6ora ¢ ungopmanmeii:

e BbIABJIATH HEAOCTATOYHOCTH U N30BITOYHOCTD I/IH(i)OpMaIII/II/I, JaHHBbIX, HCO6XOIII/IMI)IX

IJIA pCIICHUA 3aaa4u,

e BHIOMpaATh, AHAJTU3UPOBATH, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH MHPOPMALIIO
Pa3IMYHbIX BUJIOB U (POPM IMpEACTaBICHUS;

e BbIOMpaATH pOopMy IpEICTaBICHUS HH(POPMALIMK U UIUTFOCTPUPOBATDH PELIaeMble 3a/1a4uu
cXeMaMu, AUarpaMMaMH, HHOU rpaduKoi M UX KOMOMHAILMSMY;

e OIICHMBATh HAAEKHOCTh MH(GOPMALIUU 110 KPUTEPUSIM, MTPEITIOKEHHBIM YUUTEIEM WU

chopMYIUPOBAaHHBIM CAMOCTOSTEIBHO.

2) YHnusepcanvnoie KOMMYHUKAmMueHbvle Oeticmeus obecneyusarom
CchopMUpPOBAHHOCIL COYUATLHBIX HABLIKOG 00YUAIOUJUXCHL.

Oo0menue:

e BOCTIPUHHUMATH U (GOPMYJIMPOBATH CYXKJEHHUS B COOTBETCTBUU C YCIOBUSIMH U IEISIMHU
OOIIIEHNS;

e SCHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY 3pPEHHUS B YCTHBIX W IHCBMEHHBIX
TEKCTaX, JaBaTh MOSCHEHHMS 110 XO1y PEIICHUS 3a7a4i, KOMMEHTHPOBATh ITOJTYYCHHBIN PE3yJIbTaT;
B X0J1¢ 0OCYK/JIEHUS 3a/1aBaTh BOTIPOCHI 10 CYIIECTBY 00CYKIaeMOM TeMBbI, MPOOJIEMBI, pEIIacMOi
3a/1auu, BHICKA3bIBaTh UJICH, HAIICJICHHBIC HA TIOUCK PEIICHUS;

e COIOCTAaBJSATh CBOU CYXKACHHS C CYXKICHUSMH JPYrUX YYaCTHHUKOB JHAJIOTa,
oOHapyXHBaTh pa3Iu4Ke U CXOACTBO MO3UIIHIA;

e B KOPpEKTHOM hopMe GopMyIHPOBATH PA3HOTIIACHS, CBOU BO3PAKEHUS;

e TPENCTABIATH PE3yJbTAThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIICAOBAHMSI, TPOCKTA;

e CaMOCTOSITENIBHO BbIOMpaTh (hOpMAaT BBICTYIUICHHSI C y4€TOM 3a/ad Mpe3eHTAlUd U
0COOCHHOCTEH ayIUTOPHH.

CorpyaHuyecTBo:

e TIOHMMATh W UCIOJB30BaTh MPEUMYIIECTBA KOMAHIHON M MHIUBUAYAIbHOU PabOTHI
MIPH peIIeHUH y4eOHBIX MaTeMaTHYECKUX 3a/1a4;

e TPUHHUMATH [[€]h COBMECTHOM JEATEILHOCTH, IIIAHUPOBATh OPraHU3AIMI0 COBMECTHON

pa6OTLI, pacnpeaciifaTb BUIABI pa60T, A0roBapuBaThbCA, O6CY)KIL8.TL Iponecc u pe3yibTar pa6OTBI;



e 0000maTh  MHEHUS  HECKOJNBKMX  JIIOACH; y4acTBOBaTb B TPYIIOBBIX
dhopmax paboThl (00CYXIeHUS, 0OMEH MHCHHUSIMU, MO3TOBBIC IITYPMBI U JIP.);

e BBINOJIHATH CBOK YacTh pabOThl U KOOPIMHHPOBATH CBOM ICUCTBHS C APYTUMH
YJICHAMU KOMaH/Ibl;

e OIICHMBATh KAa4eCTBO CBOETO BKJIaJia B OOIIUI MPOIYKT MO KPUTEPHUSM,

c(hOpMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Yuueepcanvivie pecynamuenvie oeticmeus obecneuugarom
Gopmuposare cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG IUYHOCTIU.

Camoopranu3zanms:

e CaMOCTOSITENIbHO COCTABJISITh IUIAH, ANTOPUTM pEUIeHHs 3ajaud (WIM €ro 4acTb),
BBIOMpATh CIOCOO pEIIeHUs ¢ YYETOM HMMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHHUH ¢ y4ETOM HOBOM MH(POPMAIHIH.

CaMOKOHTPOJIBb:

e BJAJIETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI MpoLiecca U pe3yibTaTra pereHus
MaTeMaTUYEeCKOM 3a/1a4H;

e TPEABUJIETh TPYAHOCTH, KOTOPbIE MOT'YT BOHUKHYTh IIPU PEIICHUU 3a/1a4M, BHOCUTb
KOPPEKTHBBl B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, HANAEHHBIX OLIMOOK,
BBISIBJIEHHBIX TPYIHOCTEH;

e OILIEHUBAaTh COOTBETCTBUE PE3YJIbTaTa AEATEILHOCTH IIOCTABIEHHON LIS U YCIOBUSM,
OOBSICHATH MIPUUYUHBI JOCTHKEHHSI MJIM HEJTOCTUIKEHUS LIEIH, HAXOAUTh OLIUOKY, 1aBaTh OLIEHKY
IPUOOPETEHHOMY OTIBITY.

INPEJMETHBIE PE3YJIBTATBI

IIpenmeTHble pe3ynbTaThl OCBOCHUS pabodel MpOrpaMMBbl 0 MaTeMaTHKE MPEICTABIICHbI
10 rojamM oOy4eHHUsl B CIEAYIOLIUX pa3jienax MporpaMMbl B paMKax OTAEIbHBIX KypcoB: B 7-9
Kaccax — Kypca «IIpakTukyMm o MaTeMaTHKe».

PazButue JIOTMYECKMX MPEACTaBIEHUI M  HABBIKOB  JIOTUYECKOTO  MBIIUICHUS
OCYLIECTBIISICTCS Ha NPOTSIKEHUM BCEeX JIeT OOyueHHsi B OCHOBHOM INKOJE B pPaMKax Bcex

Ha3BAHHBLIX KYPCOB. HpennonaraeTCH, YTO BBIITYCKHHUK OCHOBHOM IIIKOJIBI



CMOXKCT CTPOUTH BBICKA3bIBAHUA W OTpULIAHUA BBICKa?;BIBaHI/Iﬁ, pacno3HaBaTb HCTHHHBIC U

JIO)KHBIC BbICKA3bIBaHUWA, IMPUBOAUTL IPUMCPBI W KOHTPIIPUMEPLI, OBJAACCT IOHATUAMMU:

ONpCACIICHUEC, aKCHOMa, TCOpEMa, A0Ka3aTCJIbCTBO — W HAYUYUTCA HUCIOJIb30BaTbhb HX IIPU

BBITIOJTHEHUH YYEOHBIX M BHEYUYEOHBIX 3a/1a4.

7 KJIACC

Yucna ¥ BEIYUCIIEHUS

BbinonHATh, couyeTas yCTHbIE U MIUCbMEHHBIE TPUEMBI, apu(METUUECKUE NEHCTBUS

C pallMOHAJIbHBIMH YUCJIAMHU.

Haxoauth 3HaueHus UNCIOBBIX BBIPAXEHU; TPUMEHSATh pa3HOOOpa3HbIE CIIOCOOBI
U TpuéMbl BBIYMCIEHUS 3HAYEHUN JApPOOHBIX BBIPAKEHUHM, COJEpKaIINX
OOBIKHOBEHHBIE U JIECATUYHbBIE IPOOH.

[lepexonuTe OT oAHON (OpMBI 3amucu 4Hucenl K Jpyroil (mpeoOpa3oBBIBAThH
JECSITUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATHYHYIO, B

YaCTHOCTH B OECKOHEUHYIO JIECATUUHYIO APOOB).

CpaBHHMBATH M YIIOPAIOYHBATH PAIlMOHATBHBIC YHCTIA.
OKpyrisTh yucna.

BbInoNHATE MPUKUAKY W OIEHKY pe3ysibTaTa BBIYHUCICHHM, OIEHKY 3HaueHHI

YHUCJIOBBIX BBIpa}I(eHHfI.

BremmoaHaTh HCﬁCTBHH CO CTCIICHAMHU C HAaTypaJIbHBIMH IMOKa3aTCIIIMH.

HpI/IMeHﬂTb IIPpU3HAKKN JOCIMMOCTH, Pa3JIOKCHHE Ha MHOXHUTCIM HaTypaJIbHBIX

YHUCCII.

Pemate IMPAKTUKO-OPUCHTUPOBAHHBIC 3aJadd, CBA3aHHBIC C OTHOUIICHHUEM
BCIIMYHH, IPOIOPHHUOHAIBHOCTBIO BCIWYHH, IPOLHCHTAMH, HHTCPIIPCTHUPOBATH
pe3yJIbTaThbl PCIICHUSA 3a1a4 C y‘IéTOM OFpaHquHHﬁ, CBSI3aHHBIX CO CBOMCTBaMHM

paccMaTpuBaCMbIX 00BEKTOB.

AnreOpandecKkue BbIPAKEHHS

Hcnonp3oBaTh aﬂre6pa1/1quKon TCPMHUHOJIOTUIO U CHUMBOJIUKY, TPUMCHITH e€ B

Ipolecce OCBOCHUS y4eOHOTO MaTepuaa.



Haxonute 3HaueHus OyKBEHHBIX BBIPAKECHUH TPH 33JaHHBIX 3HAYCHUSX

IIEPEMEHHBIX.

BreInoaHsTh Hpeo6pa3013aHI/I;1 HCJIOro BBIPAXKCHUA B MHOI'OYJICH IMPUBCACHUCM

NOJIOOHBIX CITaraeMbIX, PACKPBITHEM CKOOOK.

BEINONHATE yMHOKEHUE OJHOYICHA HA MHOTOWICH U MHOTOWJICHA HA MHOTOYJICH,
IpUMEHATH (HOPMYIIBI KBaJpaTa CyMMBI M KBaJ[paTa Pa3HOCTH.

OcCymecTBIATh pa3ioKeHHe MHOTOYICHOB Ha MHOYKUTEIH C IIOMOIIBIO BEIHECCHHS
3a CKOOKH OOIIET0 MHOXKHUTES, TPYIITUPOBKH CJaraeMbIX, IPUMEHEHUsT (GOpMyIT
COKPAILLIEHHOT'O YMHOXEHHUS.

[TpumensTh MpeoOpazoBaHMsI MHOTOWICHOB U PEUICHHUS PAa3JIMYHBIX 33714 W3

MaTE€MaTUuKH, CMEKHBIX MPEAMETOB, U3 peaJ'II)HOI\/'I IMPAKTHUKH.

Hcnonp3oBare CBOWCTBA CTENEHEH C HATYPAIBHBIMH IOKA3aTEJSIMU IS

npeoOpa3oBaHus BEIPAKCHHIA.

YpaBHEHHUS 1 HEPABEHCTBA

PemaTe uHEHBIE ypaBHEHHMS C OJTHOM IEPEMEHHON, TPUMEHSIS MPaBUJIa Iepexoaa
OT UCXOJHOTO YPAaBHEHMS K paBHOCHJIBHOMY emy. [IpoBepsTh, sBIsETCS a1 4UCIIO

KOPHEM YpaBHEHHS.

[IpuMensTh rpaduyeckue METOAbl MPH PEUICHUH JMHEHHBIX YpPaBHEHUH U UX

CHUCTEM.

[ToaOupats npumMepsl map YUCeN, ABISIOUUXCS PEIICHUEM JIMHEHHOTO YpaBHEHHUS

C IByMs IEPEMEHHBIMHU.

Crpouth B KOOPAMHATHOM IUIOCKOCTH TpauK JTMHEHMHOrO YpaBHEHHUS C JABYMS
NEPEMEHHBIMHU; MOJIb3YACh IPaUKOM, TPUBOIUTH MPUMEPHI PELICHUS YPAaBHEHHUS.
Pemath cuctembl ABYX JIMHEHHBIX YpaBHEHUN C JBYMsl MEPEMEHHBIMH, B TOM
yucle rpaduyecku.

CocTaBiiTh U pelarh JIMHEHHOE YpaBHEHHE WM CUCTEMY JIMHEHHBIX YpaBHEHUN

10 YCJIOBHIO 3aJia4y, UHTCPIPECTUPOBATL B COOTBETCTBUHU C KOHTCKCTOM 3aJa4du

HOJ'Iy‘lGHHLIfI pe3yJIbTaT.



Koopaunats! u rpaduku. OyHKIMN

N300paxkaTh HAa KOOPAWHATHOU MPSAMOW TOYKH, COOTBETCTBYIOIIUE 3aJlaHHBIM
KOOpJMHATaM, JIydH, OTPE3KH, UHTEPBAJIbI; 3alIUChIBAaTh YMCIOBbIE IPOMEKYTKH Ha
anreOpanveckoMm si3bIKe.

Otmedars B KOOPJIMHATHOW IUIOCKOCTH TOYKH II0 3aJaHHBIM KOOPAMHATaM;
CTpouTh rpaduku JuHEHHBIX GyHKIuit. CTpouTh rpaduk GyHKIMU Y = |x|.
OmnwuceIBaTh C MOMOIIBIO (DYHKIMH W3BECTHBIC 3aBUCUMOCTH MEXK/y BETHUYNHAMM:
CKOPOCTB, BpeMms, paccTosiHue; 1IEHa, KOJIMYECTBO, CTOUMOCTb;

MIPOU3BOIUTENBHOCTD, BpeMsl, 00bEM pabOThI.

Haxouts 3HaueHne GyHKIMU N0 3HAYEHHIO €€ apryMeHTa.

[Tonumate rpaduyeckuil crnocoO TPEACTaBICHUWS W aHaldu3a WHPOpPMAIUU,
M3BJIEKATh U HHTEPNPETUPOBATH HH(HOPMAITUIO U3 TPAPUKOB PEaThHBIX MIPOIIECCOB

U 3aBUCHMOCTEMH.

Uutate wuHbOpMAIMIO, TPEACTABICHHYIO B TaOMWIax, Ha JUarpaMmax;
MPEACTABIATh JaHHBIE B BHUIE TaOJMUIl, CTPOUTH IUarpamMMmbl (CTOJIOMKOBBHIS

(cTosO4aTpie) M KPYroBbI€) 10 MacCUBaM 3HAYCHUI.

OnwuceIBaTh ¥ HHTEPIIPETUPOBATH PEATBHBIC YHCIIOBBIC JIaHHBIE, TIPE/ICTABICHHBIC
B Ta0nMIaxX, Ha TUarpaMMmax, rpaukax.

Hcnonb3oBath Ui ONIMCAHUS TaHHBIX CTATHCTUYECKUE XapaKTEPUCTUKU: CPEIHEE
apupMeTHIECKOe, MEeIMaHa, HanOOoJIbIIICe U HANMCHBIIIEE 3HAYCHHUS, Pa3MaXx.
WNmerp mpencraBieHHe O CIy4alHOW W3MEHYMBOCTH Ha TMpUMEpax IICH,

(I)I/ISI/I‘IGCKI/IX BCIIMYHH, aHTPOIIOMCTPHUYCCKHUX JaHHBIX; UMCTh IIPCACTABIICHUC O

CTaTUCTUYECKOW YCTOMYMUBOCTH.

8 KJIACC

Yucaa ¥ BEIYMCICHUS



Hcnonp30BaTh HaYaIbHBIC MNpEaACTaBJICHUA O MHOXKCCTBC I[GflCTBHTCHBHBIX YHUCCII
I CpaBHCHUS, OKPYIJICHUA U BBILII/ICJ'IGHI/II;'I; 1/1306pa>1<aTL HeﬁCTBHTeHbHBIC qucJia

TOYKaMH Ha KOOPJAUHATHOMU IIPSIMOM.

[IpumeHsTh TOHATHE AapUPMETUYECKOTO KBAJAPATHOTO KOPHS; HAXOIUThH
KBaJ[paTHbIE KOPHH, HMCIIOJIB3YSI TPU HEOOXOJMMOCTH KaIbKYISATOP; BBIIOJHATH
npeoOpa3oBaHUs BBIPAKEHUN, COJAEPXKALIUX KBAJIPATHbIE KOPHHU, HCIOJIb3Ys

CBOMCTBA KOPHEH.

Hcronp30BaTh 3aKMCcy OOJIBIINX W MaJIbIX YHCE C TITOMOIIBIO JCCATUYHBIX )1p06ef/'1

u crerenert uncna 10.

AnrebpandecKkue BbIPAKEHUS

HpI/IMeHHTB MOHATHUEC CTCIICHU C IICJIBIM IIOKAa3aTCJIEM, BBIIIOJIHATD Hp€06p330BaHI/I$I

BBIpEl)KGHHfI, CoJCpKaX CTCIICHHU C LECJIbIM IMMOKa3aTCJIEM.

BrmmmonaaTe TOXJICCTBECHHBIC HpeO6p330BaHI/I$I panroHaJIbHbI BBIpa)KeHI/II\/'I Ha

OCHOBE MPaBWI ACUCTBUIA HaJ MHOTOWIEHAMH U anredpandecKuMu ApoOsSMH.

PacknanpiBaTh KBaApaTHBIN TPEXUIIEH HA MHOKHUTEIH.

[IpumensaTs npeoOpazoBaHUsl BBIPAXKEHHUM IS pElIeHHs] pa3IW4HbIX 3a1ad W3

MaTE€MaTUKH, CMEXHBIX IIPEAMETOB, U3 peaanoﬁ IMPAKTHUKH.

YpaBHEHUS 1 HEPABEHCTBA

Pemars nuHeliHble, KBaJpaTHbIE YpaBHEHHs M palUOHAIbHbIE YpaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI IBYX YpaBHEHUI C IBYMsI IEpEMEHHBIMH.

[IpoBoauTh mpocTeire ucciae10BaHusl ypaBHEHUM U CUCTEM YpaBHEHUH, B TOM
YHCclie ¢ IpUMEHEeHUEeM rpaduueckux NpeacTaBlIeHHu (ycTaHaBIMBaTh, UMEET JIU

YpaBHCHHUC WUJIK CUCTCMaA ypaBHeHI/Iﬁ peumcHus, €CJInu UMECT, TO CKOJIBKO, U Hp)

[TepexoauTh OT CIOBECHOM POPMYITHPOBKH 337a4u K €€ anreOpandeckoil Moaenu

C NIOMOIIIBIO COCTABJICHUSA YPABHCHUS HIIU



CHUCTCEMbI ypaBHeHHﬁ, HHTCPIIPETUPOBATL B COOTBCTCTBHU C KOHTCKCTOM 3aia4yun

IIOJIy4EHHBIN pe3yibTart.

[IpumeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB Ui CPAaBHEHUS, OLIEHKH; PELIATh
JMHEWHBIE HEPABEHCTBA C OJHOM MNEPEMEHHOW M HX CHUCTEMbI;, JaBaTh
rpaUUecKyr0 WILTIOCTPAIIMIO MHOXKECTBA PCIICHUN HEPABCHCTBA, CHUCTEMBI

HEPaBEHCTB.

O yHKIMHA

[lonumats ¥ ucCHOJIB30BaTh (YHKIMOHAJIbHBIE MOHATUS U S3BIK (TEPMHUHBI,
CUMBOJINYECKHE 0003HAUEHUs); ONMpENeNsITh 3HaYeHHEe (PYHKIMU IO 3HAYCHUIO

apryMeHTa; ONpeeNsiTh CBONCTBA PYHKINHU IO €€ rpaduKy.

Crpoutb rpapuku 31eMeHTapHbIX QYHKIUN BUIA y=Lky=x“y=

x%,y = \x, y = |x|; onmceiBaTh CBOiCTBA UMCIIOBOH (YHKIMHK 1O €& TPaduKy.

N3Bnekary u mpeoOpazoBbIBaTh HHPOPMAIIMIO, TTPEICTABICHHYIO B BUC TAaOJHII,
auarpaMM, TpadHKOB; TPEICTaBIATh TaHHBIE B BUAC TaONUI, IUarpamu,
rpadukoB.

OnwuceBaTh JaHHBIE C IOMOINBIO CTATUCTUYECKUX TIOKa3aTesel: CpeaHuX
3HaYCHUU U Mep pacceuBaHusl (pa3Max, JUCIIEPCUs U CTaHAapPTHOE OTKIOHECHUE).

HaXO,Z[I/ITB YacTOTHI YMCJIOBBIX 3HAYCHUM M YaCTOTHI CO6BITI/H71, B TOM YHCIJIC IIO

pe3ylbTaTaM U3MEpEeHH U HaOII0ICHHI.

Haxonuth BepoATHOCTH Cly4ailHBIX COOBITHI B OTNbBITaX, 3HAas BEPOATHOCTU
JJIEMEHTapHBIX COOBITUH, B TOM 4YHCIE€ B OIBITaX C PaBHOBO3MOXXHBIMU
3JIEMEHTAPHBIMU COOBITUSMHU.

Hcnonn3oBarh Fpa(bI/I‘ICCKI/Ie MOACIn: JCpPCBO CHy‘l&ﬁHOI‘O OKCIICpUMCHTA,

JrarpamMmsl Diiniepa, YucaoBas mpsMas.



OHGpI/IpOBaTB MOHATHUAMU: MHOXKCCTBO, ITIOJAMHOKCCTBO, BBITIOJIHATH OIICPpAlIMX HA
MHOKCCTBaMHU: O6’bel[I/IHCHI/Ie, NEepeCCUCHUC, NOTTOJIHCHHUE, IICPCUNUCIIATH 3JICMCHTBI

MHOKCCTB,; IPUMCHATH CBOIMCTBA MHOKECTB.

Hcnonb30Bath rpadudeckoe MpeacTaBIeHIEe MHOKECTB H CB3CH MEX Ty HUMH JJIsI
OIMCAHMS TPOLIECCOB U SIBJICHUM, B TOM YHUCJE MPU PELICHUH 3a7ad U3 APYTHX

y4eOHBIX NIPEJAMETOB U KypCOB.

9 KJIACC

Yucna ¥ BEIYUCIIEHUS

CpaBHI/IBaTI) " YIIOpAAOYMUBATh PAllMOHAJIBHBIC U UPPATUOHAJIBHBIC YHCJIA.
BremonaaTe apI/I(l)MeTI/I‘-ICCKI/IC HeﬁCTBHH C panuMoOHaJIbHBIMU YHCJIaMH, COYCTad
YCTHBIC U ITMCHMCHHBIC HpI/IéMI)I, BBITIOJIHATL BBIYMCIICHHA C HPppallMOHAJIbHBIMU
YHUCIIaMHU.

HaXO)II/ITB 3HAQUYCHMUS CTEICHEH C OEJBIMH ITIOKAa3aTCIAMU U KOpHeI\/’I; BBIYUCIIATH
3HA4YCHUS YUCJIOBBIX BBIpa)KeHHﬁ.

OprrJ'If{TB )Iel\/’ICTBI/ITeJ'II)HI)Ie 4Yuciia, BBIIIOJMHATE HNPUKHUIKY pe3yiabTara

BBIUHCIICHUH, OLICHKY YMCJIOBBIX BBIPOKEHUH.

YpaBHEHUS 1 HEPABEHCTBA

Pemath nuHeliHble U KBaJpaTHbIC YpaBHEHUS, YpaBHEHUS, CBOJISIINECS K HUM,

npocTeiine JpoOHO-pallMOHAIbHBIE YPABHEHUS.

Pemate cucTtemel ABYX JIMHEHHBIX ypaBHeHI/Iﬁ C IBYMA IIEPEMEHHBIMU U CUCTCMBI
JABYX ypaBHeHHﬁ, B KOTOPBIX OAHO YPaBHCHHE HE SABJISACTCA JINHSHHBIM.

Pemate TekcTOBEIC 3aJa4u aJ'IFe6paI/I‘ICCKI/IM CIoco0oM ¢ IIOMOIIIBIO COCTABJICHUA
YpaBHCHHA UJIU CUCTEMEI JIBYX ypaBHeHI/Iﬁ C ABYMs IICPCMECHHBIMHU.

HpOBOI[I/ITL l'IpOCTCfII.HPIC HCCIICOOBaHUA ypaBHCHI/Iﬁ U CHUCTEM ypaBHeHI/Iﬁ, B

TOM YucCJje C IMPUMCHCHUEM Fpaq}I/I‘leCKI/IX



IIpe/ICTaBICHUH (yCTaHaBIMBATh, UMEET JIM YPABHEHHME WJIM CUCTEMA ypaBHEHMM
pELIEHHUs, ECIIU UMEET, TO CKOJIBKO, U IIP.).

Pemrate uHeliHbIe HEpaBEHCTBA, KBAIpaTHBIC HEPABEHCTBA; H300paaTh PEIICHUE
HEPaBEHCTB HA YUCJIOBOW MPSAMOM, 3alIMChIBATH PELICHUE C [IOMOIIBIO CHMBOJIOB.
Pemrate cucTeMbl JMHEHHBIX HEPABEHCTB, CHUCTEMbI HEPABEHCTB, BKIIIOYAIOIIHE
KBaJI[paTHOE HEPABEHCTBO; H300pa)kaTh pELICHUE CHUCTEMbl HEPAaBEHCTB Ha
YHUCIIOBOU NPSMOM, 3alMCHIBATH PEUICHUE C IIOMOIIBIO0 CHMBOJIOB.

Hcnonp30BaTh HEpaBEHCTBA IPU PELIEHUU PA3JIMYHBIX 331a4. OyHKIUH

Pacmio3nasartb q)YHKHI/II/I HN3YUCHHBIX BHOB. IToka3eBaTh CXEMaTHYECKH

pacrmoJyio’)keHue Ha  KOOPAMHATHON  IUIOCKOCTU
rpapukoB  QyHkimi  Buma: Yy = kx,y =kx+b,y = kly=ax?+
x
bx +c,y=x>y=x,y ;le B 3aBUCHMOCTH OT 3HAa4e€HHH KOO(PPUIMEHTOB;
OTIMCHIBATh CBOMCTBA (DYHKITHI.
Crpouth u wu300pakaTh cXeMmMaTHyecKu TpaduKd KBaJpAaTUUYHBIX (DYHKIUH,
OINMCBIBATH CBOMCTBA KBAJPATUYHBIX QYHKIUH 110 UX TpauKam.
Pacnio3HaBare KBaJapaTH4HyIO (QYHKLIHIO 1O (opMyse, NPUBOAUTH IPUMEPEI

KBaJIpaTUUHBIX QYHKIUH U3 peaabHOU KU3HU, PU3UKU, TEOMETPHUH.

Apudmernueckas u reoMeTpuiecKasi Iporpeccun

PacnioznaBate apudmMeTnyeckyr0 U TeOMETPUUECKYI0 MPOTPECCHH IMPH Pa3HBIX

crocodax 3aJaHus.

BremmoaHaTh BBIYUCIICHUA C HCITIOJIb30BAHUCM (bOpMYJ'I n-ro YJICHA

apumMeTHuyecKoil ¥ reOMeTPUUECKON MPOrPeCcCHii, CyMMBI TIEPBBIX N YJICHOB.



L4 I/I306pa)ICaTB YJICHBI IOCJICA0BATCIbHOCTHU TOYKAaMH1 Ha KOOpI[HHaTHOfI IIJIOCKOCTH.

e Pemate 3a1aun, CBA3aHHBIE C YHCIOBBIMH MOCIEI0BATEIbHOCTIMYU, B TOM YHCIIE
3aJaud W3 PEATbHOM JKM3HM (C HCHOJB30BAHUEM KaJbKYIATOPa, LU(POBBIX

TEXHOJIOTHi1).

e II3BickaTh W MpeoOpa3oBBIBATH MHPOPMAIIMIO, TPEICTABICHHYIO B Pa3IMYHBIX
UCTOYHUKAX B BHJIC TAOJIUII, TUarpamm, TpaduKoB; MPEICTABIATh JaHHBIC B BUJIC

TabIuL, AMarpaMm, rpauKoB.

e Pemares 3amaud  OpraHU30BaHHBIM MEpeOOpPOM BapUAaHTOB, a Tak- XK€ C
WCII0JIb30BaHNEM KOMOMHATOPHBIX IPABUII U METO/OB.

® llcmonp30BaTh ONMMCATEIbHEBIC XapaKTCPUCTUKHU JI1 MAaCCUBOB YUCJIOBBIX JaHHBIX,

B TOM YHCJIE CPEHUE 3HAYEHUS U MEPbI PACCEHBAHMSL.
® HaxoauTh 4acTOThl 3HAYEHHM M YacTOTHI COOBITHS, B TOM YHCIE MOJIb3YAChH
pe3ynbTaTaMu IpOBEAEHHBIX U3MEPEHUI U HaOII0IeHU .

® HaxoauTh BEpOSITHOCTH CIIy4allHBIX COOBITHI B M3yUYE€HHBIX ONBITAX, B TOM YHCIIE
B OIBITaX C PaBHOBO3MOXXHBIMHU 3JEMEHTapHbIMU COOBITUSIMH, B CEPUAX

HCTIBITAaHUU IO IEPBOTO yCIEXa, B CEpUSIX UCTIBITaHUN bepHysim.
e lmMeTh mpeACTaBICHHUE O CIYYaiiHOW BEJIMYMHE U O PACTIPEICTICHUN BEPOSTHOCTEM.

o lImers IpeaACTaBJICHUE O 3aKOHE OOJBIINX 4YHCET KaK o IPOABJICHHUU
3aKOHOMCPHOCTHU B CHy‘I&fIHOﬁ HN3MCHYMUBOCTHU MU O POJIKM 3aKOHA OOJIBIINX YHCEN B

pupojie ¥ 0OIIEeCTBE.

OcBoeHue yqe6Horo Kypca ((FGOMeTpI/IH» Ha YpOBHC€ OCHOBHOI'O O6H.I€FO 06pa30BaHI/I$I

JOJIDKHO obecreynBaTh JAOCTHIKCHUC CIICAYIOMUX MMPECIMETHBIX O6p830BaTeJIBHBIX PE3yJIbTaTOB:



7 KJIACC

PacriozHaBaTh HM3y4EeHHBIE TE€OMETPUUYECKUE (DUTYPBI, OMPEICNIATh UX B3aUMHOE
pacmoJioKeHUe, N300paxkaTh T€OMETPUUYECKUE (PUTYPBI; BBIMOIHATH YEPTEKH IO
YCJIOBUIO 3aJauu. M3MepsTh JIMHEHHBIE U YTI0BbIC BEIWYMHbBL. PemaTte 3a1aun Ha

BBIYUCJICHUC OJIMH OTPE3KOB U BCJIMYUH YTJIOB.

Jlenatb rpyOyro OLEHKY JHHEHHBIX M YIJIOBBIX BEJIWYHH MPEIMETOB B PEATbHON
KU3HHU, pa3MEpPOB MPUPOJHBIX 00BEKTOB. Paznuyare pasmepbl 3TUX 0OBEKTOB IO

MOPAAKY BEIIMYNHBI.

CtpouTb 4epTeKU K TEOMETPUUYECKUM 33/1a4aM.

[Tonp30BaThCs NPU3HAKAMHU PABEHCTBA TPEYTOJIbHUKOB, UCII0JIB30BATh PU3HAKH U
CBOMCTBa paBHOOEPEHHBIX TPEYTOJIbHUKOB NPU PELICHUH 3a/1a4.

HpOBO,ZII/ITI) JIOTUYCCKUE PpaCCYyXXKACHHUA C HUCIOJb30BAHUEM TCOMETPUUCCKUX

TEOPEM.

[lTonp30BaTbCcsi MNpU3HAKAMH  PABEHCTBA  NPSIMOYIOJBHBIX  TPEYrOJIBHHUKOB,
CBOWCTBOM  MEIWaHbl, IMPOBEAEHHOW K THIOTEHY3€ IPSAMOYTrOJIbHOIO

TPEeYroJbHUKa, B PEIICHUH T€OMETPUUECKUX 3a/1a4.

Onpenenars napayuieIbHOCTh NPSAMBIX C TIOMOIIBIO YIJIOB, KOTOPbIE 00pa3yeT C
HUMHU cekymad. OnpenensaTs MapajieIbHOCTh NPSMBIX C IOMOIIBIO PAaBEHCTBA

pacCTOSTHUMA OT TOYEK OJHOM MPSAMOM IO TOUEK APYTroil MPsIMOM.

Pemrate 3aaum Ha KieryaToit Oymare.

HpOBOI[I/ITB BBIYHCJIICHHUA U HAXOOUTh YHCIIOBBIC U 6YKB6HHBIG 3HA4YCHHA YIJTIOB B
TCOMETPHUUCCKUX 3ajJadaxX C HCIIOJb30BAHUEM CYMMbI YIJIOB TPEYIOJbHUKOB U
MHOT'OYT'OJIbHUKOB, CBOMCTB YIJIOB, 06p330BaHHLIX Inpru TNEPEeCCUCHUN [IBYX
IapauiCJIbHbIX IIPAMBIX cexymeﬁ. Pemarn MMPAaKTHYCCKUC 3a1a491 Ha HAXOXICHUC

YTJIOB.



Brnagerp mMOHATMEM TIE€OMETPUYECKOTO MECTa TOYEK. YMEThb OIPENeATh
OUCCEKTPUCY YIJIa M CEPEAMHHBIN NEPIEHIUKYIISP K OTPE3KY KaK T€OMETPHUECKHE

MECTa TOYCK.

@opMynIUpOBaTh ONPEACICHUS OKPYKXHOCTH M Kpyra, XOpIbl M JuaMeTpa
OKPYKHOCTH, TT0JIb30BaThCA UX CBOMCTBAMH. Y METh IPUMEHSTH 3T CBOWCTBA ITPU

PEIICHNH 3aaa4.

Biagets NOHATHEM ONMCAaHHOM OKOJIO TPEYTOJIBHMKA OKPYKHOCTH, YMETh
HaxoquTh €€ 1eHTp. [lonbp3oBaThes (pakTaMu O TOM, YTO OUCCEKTPHUCHI YIJIOB
TPEYroJIbHUKA IIEPECEKAOTCS B OJHOM TOYKE, U O TOM, YTO CEpPEIUHHBIC

MEePIEeHIUKYIIAPBl K CTOPOHAM TPEYroJIbHUKA IIEPECEKaroTCsl B OJTHOM TOUKe.

Biagete moHATHEM KacaTeNbHOM K OKPYXHOCTH, IOJIB30BaTbCA TEOPEMOM O
NECPHNCHAUKYIAPHOCTH KacaTeJIbHOUN U paauyca, HpOBe)IéHHOI‘O K TOYUKE KaCaHHs.
TTons30BaThCH HpOCTeI\/IIHII/IMI/I TCOMETPUUCCKUMU HCPABCHCTBAMH, IMMOHUMATh HUX

MPAKTHYECKHUI CMBICIL.

HpOBO,ZII/ITI) OCHOBHBIC T€OMCTPHUYCCKHUEC IIOCTPOCHHA C IMOMOIIBIO HHUPKYIA H

JIMHEUKH.

8 KJIACC

Pacno3naBaTe OCHOBHEIE BHUbI tICTBIpéX}’l"OJ'II:HI/IKOB, HUX 3JIEMCHTHI,

MOJIH30BaThCI UX CBOMCTBAMM IIpu pCUHICHUH I'COMETPHUICCKUX 3aJa4.

[IpuMeHsATh CBOMCTBAa TOYKHM IE€PECEUEHUS] MEIuaH TPEeyrojbHUKa (IIeHTpa

Macc) B pEIICHUH 3a/ay.

BJ'Ia,Z[eTB IIOHATHUEM Cpe,Z[Hefl JIMHUX TPEYrOJIbHUKAa W Tpaneuuu, IMpuMCHATH

HUX CBOMCTBA IIpHu pCIICHUU I'COMETPUICCKUX 3a1aY.

[Tonb3oBatbest TeopeMoit Paneca U TEOPEMON O MPOMOPLUOHAIBHBIX OTPE3KaxX,

IMPUMCHATDb UX I PCIICHUS ITPAKTUYCCKUX 3a1a4

HpI/IMeHHTL IIPpU3HAKH HOI[O6I/I$I TPEYTrOJIbHUKOB B PCIICHUHA

TCOMECTPHUUCCKUX 3a1a4.



[Tonp3oBatbest  Teopemoit Iludaropa s pemieHHs TEOMETPUYECKHX U
npakTuueckux 3anad. CTpoUTh MaTeMaTHYEeCKYH) MOJIeNb B MPAKTHYECKUX

3agadax, CaMOCTOATCIIBHO OCJIaTh qepTénc M HaXOJUTh COOTBCTCTBYIOIIUC IJIMHBI.

Branets noHsTHSIMU CUHYCA, KOCHHYCA U TAHT€HCA OCTPOTO YIJia MPSIMOYTOJILHOTO
TpeyroibHUKa. [10J1b30BaThCA STUMHU TOHSATUSMHU JUIS PEHICHUS MPaKTUYECKUX

3aaa4.

Boruucnsate (paznuuHbIMU  crioco0aMM) IUIOMIAL TPEYTOJbHUKA W IUIOIIAIN
MHOTOYI'OJIbHBIX ~(QUryp (MOJB3yaCh, TI/A€ HEOOXOAMMO, KaJIbKYISTOPOM).
[IpuMeHSTH MOTy4YEeHHbIE YMEHHS B IPAKTUUECKUX 3aayax.

Brnagetp NOHATHSMH BIIMCAHHOTO U LIEHTPAJILHOTO yTJa, UCIOJIb30BaTh TEOPEMBI O
BINIMCAHHBIX YIiax, yrjlax MeXIy XopJaMu (CEeKyIIMMH) U yIje Mexay
KacaTeJIbHOW U XOpJOU NpHU PEIICHUH N'e€OMETPUYECKHX 3a/1a4.

Bnagerp mNOHSTHEM ONMUCAHHOTO YETHIPEXYTOJIbHMKA, HPHUMEHATh CBONCTBA
OTIMCAHHOTO YEThIPEXYTOIbHUKA IPU PELICHUH 3a/1a4.

[IpuMeHsTh MOMydYEeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MaTeMaTUYECKue
MOJENH 7S 33124 peaibHOU )KM3HU U TPOBOAUTH COOTBETCTBYIOINE BBIUYUCIICHUS
C TPUMEHEHHEM TMOJ00Ms W TPUTOHOMETPUU (TOJB3YAICh, TNIe HEOOXO0IUMO,

KQJIbKYJISTOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMU OCTPBIX YIJIOB, HAXOJUTHh C UX MOMOIIbIO
pa3Iu4HbIe AJIEMEHTBI MPSIMOYTOJIBHOTO TpeyroJbHUKa («peteHue
HIPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoIuTh (C MOMONIBIO KAJIbKYISTOPA) ATHMHBI

" YI'JIbl JJIA HETAOIMYHBIX 3HAYEHUH.

ITonn3oBaThCs (l)OpMy.]'IaMI/I MNpUBCACHUA KW OCHOBHBIM TPUI'OHOMCTPHUUCCKUM
TOXICCTBOM I HaAXOXIACHHA COOTHOILIEHUM MCKAY TPUTOHOMCTPHUYCCKUMHU

BCINYHNHAMM.



Hcnonb3oBaTh TEOpEMbl CHHYCOB M KOCHHYCOB Ul HaXOKJIEHUS Pa3IMYHBIX
JJIEMEHTOB TPEYTOJbHUKA (PEILIEHUE TPEYroJIbHUKOBY»), NPUMEHATh UX IIpHU

PCHICHHUU IT'COMCTPHUYCCKUX 3a/1aY.

Bnanerp moHsTHAMH TpeoOpa3oBaHUs MOJOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB
no00HbIX (uryp. ITomp30BaThCsI CBOMCTBAMU TOJOOHS MPOU3BOJIBHBIX (GHUTYD,
YMETh BBIYHCIATH JIMHBI U HAXOIHUTH YTl y MOAOOHBIX (uryp. IlpumeHsTs
CBOWCTBAa TOAOOMS B TPAKTUYECKUX 3aqadaX. YMETb NPUBOAUTH TPUMEPHI

MOA0OHBIX (PUTYP B OKPYKAIOILIEM MUPE.

ITonp30BaThCs TCOpEMAaMH O TMPOU3BCACHUU OTPE3KOB XOpJA, O IMPOU3BCACHUN

OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTelbHOM.

[Tonb3oBaTbcst BEKTOpaMH, MOHUMAaTh UX T€OMETPUUECKUN U (PU3HUECKUN CMBICII,
MPUMEHATh X B PEIICHUU I'eOMETpUYecCKUX M (pusmdeckux 3anad. [IpumeHsTH

CKaJIApHOC MPOU3BECACHUC BEKTOPOB JJI HAXOXACHHUA IJIMH U YIJIOB.

ITonp30BaThCs MCTOAOM KOOPAHMHAT Ha IIJIOCKOCTH, MPHUMCHATH €0 B PCIICHUU

TCOMETPUUCCKUX WU MPAKTUYCCKHUX 3aaa4Y.

Bnagets moHATUSAMU NPaBUILHOTO MHOTOYTOJILHUKA, JJTUHBI OKPYKHOCTH, AJTUHBI
YTy OKPYKHOCTU M PaJuaHHOM Mephl yriia, YMETh BBIYMCIATH IJIOMAAb Kpyra u

ero yacrei. [[puMeHsATh NOJydeHHbIE YMEHUS B MPAKTUUECKUX 3aauax.

Haxomute ocu (Mau UEHTPBI) CUMMETPUH (PHUTYp, TPUMEHSATH JIBWKCHUS

IIJIOCKOCTHU B HpOCT@fII.HPIX ClIydasx.

[IpuMeHsTh MONTydyeHHbIE 3HAHUS HAa MPaKTUKE — CTPOUTh MaTeMaTHYECKHe
MOJIETIH JUTsl 3a/1a4 peasibHOM JKU3HU U TIPOBOJIUTH COOTBETCTBYIOIINE BHIYMCICHUS
C NPUMEHEHHEM MOJO00MS W TPUTOHOMETPUUYECKUX (PYHKIMH (MOJB3YyACh, TIe

HE00X0IMMO, KaTbKYyISITOPOM).



TemaTn4eckoe INIAHUPOBAHUE — «HpaKTI/IKyM IO MaTEeMaTHKE»

7 knacc (1 wacos * 34 nedenu = 34 uacos)

Ne Tema Kou- JdesATeIbHOCTb YYUTEJIA C Y4ETOM JuiekTpoHHbIe (U poBbIe) 00pa3oBaTebHbIE
n/n BO paboyeii nporpaMMbl BOCIIMTAHUS pecypcsl
4acoB
1 YucaoBbIe BRIPaKEHUS 1 e IIpUBIEKATh BHUMAHUE https://resh.edu.ru/subject/lesson/7261/conspect/
2 CpaBHEHHE YUCITOBBIX BhIPOKECHUN 1 o0ydaromuxcs K 00CyK1aeMoii Ha https://resh.edu.ru/subject/lesson/5668/train/
3 [Mpornoprmu 1 ypoKe HHPOPMAIMH, AKTHBU3AI[HH https://resh.edu.ru/subject/lesson/1269/
4 ITporieHTHI 2 HI03HABATEIbHOUIEATETLHOCTH https://resh.edu.ru/subject/lesson/1344/
5 VYpaBHEHHS C OJTHOM ITEPEMEHHOM 1 00y4aroIIuXCs; https://resh.edu.ru/subject/lesson/1210/
6 Penrenne nuHENHBIX ypaBHEHHI C 2 e 1o0yXaaTh 0OyJarOIUXCS _
MOTyJIEM COOIIOIATh HA YPOKE MIPUHIIUTIEI https://resh.edu.ru/subject/lesson/7278/conspect/
7 Pemenne nuHEHHBIX ypaBHEHUM C 3 Y4eOHOIT TUCILINILTHHBL 1 _
napaMeTpamu CaMOOpPraHU3allHH; https://resh.edu.ru/subject/lesson/1142/
8 PelIleHIe TEKCTOBBIX 34 ) e IIPUMEHSATH Ha yPOKE https://resh.edu.ru/subject/lesson/1377/
9 PenreHre KOMOMHATOPHBIX 337124 2 MHTEPAKTUBHBIE JOPMBI PAOOTEI ¢ _
TepeGOPOM BapHAHTOB 00y4aroIIMHUCS: TPYIIoBas paboTa https://resh.edu.ru/subject/lesson/2572/start/
10 Pemenne KOMOMHATOPHBIX 3a1a4 C 2 WM paboTa B Mapax, KOTOpbIe y4yar _
OMOIIBIO TPacdoB. 00y4aromuxcs KOMaHIHOMpadoTe u https://resh.edu.ru/subject/lesson/1035/
11 KOMGHHATOPHOE NPABHIO0 YMHOKEHUS | 2 B3aMMOJICHCTBHUIO C IPYTHMH https://resh.edu.ru/subject/lesson/2120/start/
12 TlepecTatoBKy. DAKTOPHAL 5 00yJarOIMHUCS; https://resh.edu.ru/subject/lesson/4927/conspect/
13 CTaTHUCTHYECKHE XaPAKTEPHCTHKH 2 ® OpraHHM30BBIBATH IE(CTBO .
HaGOpa JIAHHBIX. P P SPYAMPOBAHHBIX 00YYAOIIMXCA HaJl https://resh.edu.ru/subject/lesson/3751/conspect/
UX HEYCIIEBAIOIIUMHU
H gﬁ;&iﬂiﬁial{m Ovmertix 2 OJJHOKIJIACCHMKAMHM, JAIOLIEE https://resh.edu.ru/subject/ lesson/7258/main/
15 Tle/IeHIE MHOTOWICHA Ha MHOFOWICH > 06yqa}0]_]_[E/IMC$[ COIMATIBHO https://resh.edu.ru/subject/lesson/1327/
16 Bo3Be/ICHHE ABYHICHA B CTCTICHD 5 3HAYUMBIH OMBIT COTPYAHUYECTBA U _
' B3aMMHOM TTOMOIIIN; https://resh.edu.ru/subject/lesson/6119/conspect/
Tpeyronrhik Hackazs o https://resh.edu.ru/subject/lesson/7275/start/
17 Jluneiinpie TMO(PAHTOBHI YPaBHEHHUS 2 ¢ pealu3oBbIBATL Ps: T J
18 CucreMbl TMHEINHBIX YPaBHEHUN € 2 BOCIHTATCEIILHBIC BOSMOAKHOCTH B




ABYMS IICPEMCHHBIMU
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HroroBoe 3ausarue

pa3IMYHBIX BUIAX JIEATEILHOCTH
00yJaronuxcsi Ha OCHOBE
BOCTIPHSITHS JIEMEHTOB
NEUCTBUTEILHOCTH :aHAIIN3
IpOOJIEMHBIX CUTYaIUil;

® OpraHM30BBIBATH JJIS
00yyaroluxcst CUTyalui
CaMOOLIEHKH (KaK yueOHBIX
JOCTH)KEHUH OTMETKaMM, TaK U
MOpAJIbHBIX, HDABCTBEHHBIX,
IpaKIaHCKUX MOCTYIKOB);

e (opmupoBath y
00yJaronIuXxcsi TPaXIaHCKON
MO3ULIMHU,CIIOCOOHOCTH K TPYIYy U
KU3HU B YCIOBUSAX COBPEMEHHOTO
MUDA;

® CO037aBaTh JOBEPUTEIbHBIN
IICUXOJIOTUYECKUH KIMMaTB
KJlacce BO BpeMsl ypoKa.

https://resh.edu.ru/subject/lesson/7276/main/247825/




TemaTn4eckoe INIAHUPOBAHUE — «HpaKTI/IKyM IO MaTEeMaTHKE»

8 knacc (1 uacos * 34 neoenu = 34 uacos)

Ne Tema Kou- JesaATeIbHOCTb YYUTEIA ¢ DuiekTpoHHbIe (LU poBbIe) 00pa3oBaTe/IbHbIE PeCypPChl
n/n BO yueToM padoyeii nporpamMmbl
qacoB BOCIIMTAHUA
1 JleneHue Ha 4acTH 2 e TIPUBJICKATH BHUMAHHE https://resh.edu.ru/subject/lesson/1969/start/
p
2 OTHoureHus: «00JIbIe», «MeHbIe» | 1 o0yJaromuxcs K 00CyK1aeMon https://resh.edu.ru/subject/lesson/4050/start/
ya YK
3 CoOTHOIIEHUS MEKITY 2 Ha ypoke nHpopmanuu,
PalOHAILHBIMH YMCIIAMU AKTHBH3AI[MH TO3HABATEIHHOM https://resh.edu.ru/subject/lesson/2914/start/
4 [TporieHThI 1 ypaBHEHHS 2 JESITETBHOCTH 00yUarOIINXCs; https://resh.edu.ru/subject/lesson/1977/train/
5 ToproBo-/ieHeKHbIE OTHOILCHHUS] 3 e m0G6yxaTh oOyuatonmxcest | https://resh.edu.ru/subject/lesson/2559/main/
6 BxiaapiBaiiTe 1eHBIA 2 cobmoaaTk Ha ypoke npunnunsl | https://resh.edu.ru/subject/lesson/2937/main/
7 [IpaBuIIO BBIUMCIEHUS CIOKHBIX 1 Y4eOHOIT TUCILINILTHHBL 1 _
IIPOLICHTOB CaMOOPTaHN3aINH; https://resh.edu.ru/subject/lesson/5223/conspect/
8 Pa3znuunble BUABI AUarpamMmm. 3 ¢ TPUMCHATB Ha YPOKE _
UreHne auarpaMmm uHTepakTuBHEIE QopMbl padoTel | https://resh.edu.ru/subject/lesson/6922/start/315615/
9 Co3anue auarpamMM ¢ IIOMOLIBEO 3 COOYHaIOMUMHUCS: IPYIIOBAs _
IIEKTPOHHBIX TaGIHLL pabora nim padora B napax, https://resh.edu.ru/subject/lesson/5817/conspect/
10 | Buusl 3a1a4 Ha paboty 1 KOTOPBIE y4aT 00y4arOIMXCsl https://resh.edu.ru/subject/lesson/7763/conspect/
11 3a/1a9u Ha KOHKPETHYIO paboTy 1 KOMaHIHOWpaboTe 1 https://resh.edu.ru/subject/lesson/7763/conspect/
12 3anaun Ha AGCTPAKTHYIO PAOOTY 5 B3aMMOJICHCTBHIO C APYTHMHU https://resh.edu.ru/subject/lesson/7763/conspect/
13 3 2 00y4JarOIIUMHUCH, _ .
Hzigzgﬂiiﬁﬁnmeme B OAOM e opranm3oBbIBaTh mederBo | https://resh.edu.ru/subject/lesson/5248/train/
14 2 OPYAUPOBAHHBIX o6yqaloumxc;1 ] .
iiﬁ;ﬁgﬁiﬁigmeme B PasHbIx HAJ[ UX HEYCIEBAIOMIUMH https://resh.edu.ru/subject/lesson/5248/train/
OJHOKJIIAaCCHUKaMH, JAar0IIcc
15 giﬁ;x{g;iwmeme 1o 3 00y4aOIUMCS COLMATBEHO https://resh.edu.ru/subject/lesson/2517/main/
16 3aiauu, pemraemMsble ¢ TOMOIIbIO 3 SHATUMDBIH OTIBIT . httos://resh.edu.ru/subiect/I 17972/start/
cHCTeM ypaBHeHI/Iﬁ COTPYOHUYECTBA U B3aUMHOU ps./iresn.eau.ru/supject/iesson star
17 Hrorosoe 3anstue 1 TOMOTIH;

¢ pPCAJIM30BLIBATH




BOCTIUTATEIbHBIE BOZMOKHOCTH
B Pa3JIMYHBIX BUIAX
JEeSATeIbHOCTH 00YyJalomuXCst Ha
OCHOBE BOCIIPUATHUS JIEMEHTOB
JNEUCTBUTEILHOCTY : aHAIIN3
IpOOJIEMHBIX CUTYaIUil;

® OpraHM30BBIBATH JJIS
00yyaroluxcst CUTyalun
CaMOOLIEHKH (KaK y4eOHBIX
JOCTH)KEHUI OTMETKaMH,TaK
¥ MOpaJIbHBIX, HDABCTBEHHBIX,
IpaKIaHCKUX MOCTYIKOB);

e (opmupoBath y
00yJaronIMXCsi TPAKIaHCKOM
TO3HIUH,CIIOCOOHOCTH K
TPYZIY ¥ KHU3HHU B YCIOBUAX
COBPEMEHHOTO MHUPA;

e co3/aBaTh
JIOBEPUTENBHBIN
IICUXOJIOTUYECKUH KIIMMATB
KJlacce BO BpeMsl ypoKa.




TemaTn4eckoe INIAHUPOBAHUE — «HpaKTI/IKyM IO MaTEeMaTHKE»

9 knacc (1 wacos * 34 neoenu = 34 uacos)

Ne Tema Koun- | JledaATeIbHOCTb yYUTEIS € y4eTOM JuiekTpoHHbIe (U poBbIe) 00pa3oBaTebHbIE
n/n BO padoueii mporpaMMsl pecypcsl
4acoB BOCIUTAHUSA
1 W3 ucropuu pazButus QpyHKIAN 1 e [pUBJIEKATh BHUMAaHUE
crocoObI 3a1aHust QYHKITUH oOyuaromuxcs k obcyxkaemoit ma | https://resh.edu.ru/subject/lesson/1555/start/
2 UYrto nonumars noj GopMysoi, 1 ypoke HH(OopMaIuK, aKTUBU3aALUU
3a/1ar01Ie PyHKIUI0? M03HABATEIbHONICSITETLHOCTH
Oo6pazoBanue KJI1acCOB (QYHKITHIA. 00yYarOIINXCS; https://resh.edu.ru/subject/lesson/3182/main/
3 Pa3pbiBHbIC QYHKIMH 1 e OOYXIATh 00YJAIONIIXCS https://resh.edu.ru/subject/lesson/2569/start/
4 Kycouno-nuHeliHbIe QyHKIMN 1 COOJFOIaTh HA YPOKE MPUHIIUTIEI https://resh.edu.ru/subject/lesson/2912/main/
5 [ToctpoeHne cnoXHbIX GyHKIMA. | 1 y4eOHOH TUCIUILINHEL 1 https://resh.edu.ru/subject/lesson/1994/main/
6 Onpenenenue cinoxxHoi pynkuuu | 1 CaMOOpraHusanuu, _ )
10 rpaduKy. e [IPUMEHATH Ha YPOKE https://resh.edu.ru/subject/lesson/6124/train/
7 ['pa¥KH MHOTOWICHOB 1 MHTEpaKTUBHEIE popMbl padoTel ¢ | https://resh.edu.ru/subject/lesson/5176/main/
8 I'padpuxu qpoOHO-panmoHanbHbIX | 1 00y4arOIUMHUCS: IPYIIIOBAs _ )
dyHKIWMiA pabora uiau paboTa B 1mapax, https://resh.edu.ru/subject/lesson/2912/main/
9 Mo aynu 1 KOTOpBIE y4aT 00ydYarouXCst https://resh.edu.ru/subject/lesson/6862/train/
10 | Viccnenosanne (yHKImit 1 KOMaH/HOMpaboTe u https://resh.edu.ru/subject/lesson/6124/start/
11 | 3auernas paboTa 1o 1 B3aHMO/ICHCTBHIO C IPYrHMH
UCCIIeI0BaHUI0 QDYHKLIUU 1 obyqaroumucs;
OCTPOEHHMIO ee rpaduKa ® OpraHu30BBIBATH IIE(PCTBO _
12 JICACHHE MHOTOWICHOB yrOAKOM. | 1 3PYAMPOBAHHBIX 00YYAIOIMXCSA https://resh.edu.ru/subject/lesson/5298/conspect/
13 PaznoseHne KBagpaTHOIO 1 Hall UX HCYCIICBAIOIINMH
TpEeXuwIeHa HA MHOKHUTEIIH. OAHOKTACCHHUKaMU, AIOIIee
B 00yYaromumcs COLMaIbHO _ _
SUSTERTE KBIPETHOTO 3HAUMMBIH OTILIT coTpyHudecTBa | hitps://resh.edu.ru/subject/lesson/1991/main/
er e s i : https://resh.edu.ru/subject/lesson/7777/train/233131/
14 Cokpanienue Ipooeii. 1 1 B3aMMHOHU MOMOIIH, ps: R )
15 | YpaBHeHUs, IPUBOIUMBIE K 1 ¢ PpCansoBbIBATH




KBaJIPaTHBIM

16 Pemenne OukBagpaTHBIX
ypaBHEHHIA

17 Pemenue mpoOHO-palMOHAIBHBIX
ypaBHEHUI

18 Pemenue cucrem ypaBaenuit 1
CTEICHU.

19 Pemenune cucrem ypaBHEHUH 2
CTCIICHU

20 CucTeMbl panMoHaIbHBIX
ypaBHEHUI

21 VYpaBHeHus1, coepkaiime
MIEPEMEHHYIO T10]T 3HAKOM
MO JTYJISL.

22 WppatmoHnaibHble ypaBHEHHUS.

23 I'paduaeckuit cocoO pereHus
YpaBHEHUH U CUCTEM ypaBHEHUU

24 Pemrenue 3amay ¢ nOMOIIBIO
YpaBHEHUH U CUCTEM YpaBHEHUU

25 3ajaun HaA TIPOLICHTHI.

26 3adeTHas paboTa 1Mo pPeueHuto
YpaBHEHUH U CUCTEM ypaBHEHUU

27 Pemenne HepaBeHCTB 1 cTeneHN.
pewmuth TecThl Ha OUTTA

28 Pemenne HepaBeHCTB BTOPOM
CTETeHU

29 Pemenne HepaBeHCTB METOI0M
WHTepBaia

30 Pemrenue cucreM HEpaBEHCTB

31 3ayeTHas paboTa 1o PeLIeHUI0
HEPaBEHCTB

32 OTBeuaeM Ha BONPOCHI

BOCTIUTATEIbHBIE BO3SMOXXHOCTH B
pa3IMYHBIX BUJAX JIEATEITBHOCTH
00yJaronuxcsi Ha OCHOBE
BOCTIPHSITHS DJIEMEHTOB
JNEUCTBUTEILHOCTH : aHAIIN3
IpOOJIEMHBIX CUTYaIHil;

® OpraHM30BBIBATH JJIS
00yyaroluxcst CUTyalun
CaMOOLIEHKH (KaK y4eOHBIX
JOCTH)KEHUH OTMETKaMM, TaK U
MOpAJIbHBIX, HDABCTBEHHBIX,
IPaXKJIAHCKUX MTOCTYITKOB);

e (opmupoBath y
00yJaronuXxcsi TPaXIaHCKON
MO3ULIUHU,CIIOCOOHOCTH K TPYAY
Y )KM3HH B YCIIOBUSIX
COBPEMEHHOTO MHUPA;

e co3/aBaTh
JIOBEPUTENBHBIN
IICUXOJIOTUYECKUH KIIUMATB
KJlacce BO BpeMsl ypokKa.

https://resh.edu.ru/subject/lesson/2740/main/
https://resh.edu.ru/subject/lesson/3137/start/
https://resh.edu.ru/subject/lesson/2741/train/
https://resh.edu.ru/subject/lesson/1999/start/
https://resh.edu.ru/subject/lesson/2000/start/
https://resh.edu.ru/subject/lesson/4134/start/
https://resh.edu.ru/subject/lesson/5569/conspect/
https://resh.edu.ru/subject/lesson/5569/start/
https://resh.edu.ru/subject/lesson/1560/start/

https://resh.edu.ru/subject/lesson/2000/start/
https://resh.edu.ru/subject/lesson/6910/start/236835/

https://resh.edu.ru/subject/lesson/3118/main/
https://resh.edu.ru/subject/lesson/3118/main/
https://resh.edu.ru/subject/lesson/1996/main/

https://resh.edu.ru/subject/lesson/2001/main/
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