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MNOACHUTEJIBHAS 3AITMCKA

AnantupoBaHHasi pabodasi mporpamMma i y9armxcs ¢ TSHKEIbIMA HapYIICHUSIMUA PEYH 10
yueOHOMYy Kypcy «IIpakTtukym mo matmatuke» (nmanee — aiareopa, THP) 7-9 kmaccoB ¢ THP
pazpaborana Ha ocHoBe ®PI'OC OO0, ogHAKO NP 3TOM YYUTHIBAIOTCS T€ HEJOCTATKUA PEYEBOT0O U
HEPEUEBOI'0 Pa3BUTHs, KOTOPHIC HOCAT COYETAHHBIA MJIM BTOPUYHBIA xapakrep. HeoOxomumocTh
MIPUMEHEHUS CIEIUaJIbHBIX METOIOB U MPHUEMOB O0y4eHUs anreOpsl 00yCIOBJICHO, B YaCTHOCTH,
npobaemMamMu Hec(OPMUPOBAHHOCTH MPOCTPAHCTBEHHBIX M KBA3UIIPOCTPAHCTBEHHBIX OTHOILIECHUH,
B pslie CiIy4aeB HaJIUYUEM AUCKAJIbKYJIUYECKUX PpACCTPOMCTB, HEAOCTATOYHBIM YpPOBHEM
c(OPMHPOBAHHOCTH CIIOBECHO-JIOTHYECKOTO MBINJICHUS, TTPOOJIeMaMu YCBOEHUsI abCTpaKTHOU
JeKCUKH (HalpuMep, MaTeMaTH4ecKod TepMuHoJoruu). MaTtemaruyeckas JAesTEIbHOCTh
CIOCOOCTBYET Pa3BUTHIO HATJISHO-ACHCTBEHHOT O, HATJISAHO-00Pa3HOr0, BEpOaIHLHOIOTHYECKOTO
MbluieHus yqanmxcs ¢ THP. Ona naet Bo3MOXHOCTh CHOPMHUPOBATH U 3aKPEMHUTh a0CTPAKTHBIE,
OTBJICUCHHbIE, O0OOUIAIOIINE TOHATHSA, CIOCOOCTBYET pPa3BUTHUIO MPOIECCOB CHMBOJHU3AIUH,
HaBbIKA MOHMMaHMS WHGOPMAlWU, MPENCTAaBICHHONW pa3HBIMH croco0amMu (TEKCT 3ajaadyd,
dbopMynHMpoBKa MpaBuiia, TAOIUIIBI, AITOPUTM ISUCTBUH U T.I1.), POPMUPOBAHUIO MATEMATUIECKOM
JICKCUKH, TIOHUMAHUI0 U YHOTPEOJICHHUIO CIOKHBIX JIOTHKO- TPaMMATHYECKUX KOHCTPYKIIUH,
CBSI3HOW YCTHOM M MHUCbMEHHOM peud (MOpOXKIAEHHUE CBI3aHHOTO Y4E€OHOI'O BBICKA3bIBAHMS C
UCTIONh30BAaHUEM MaTEeMaTHUYEeCKHMX TEPMUHOB U TIOHATHH), obOecrneduBaeT MpodUIaAKTUKY
JTUCKAITbKYJIUU. YPOKH MaTeMaTUKH Pa3BHBAIOT HAOIIOIATEILHOCTh, BOOOPAKEHHNE, TBOPUYECKYIO
AKTUBHOCTb, OOYy4YalOT IMpHEMaM CaMOCTOSITENbHOW pPadOThI, CHOCOOCTBYIOT (DOPMHUPOBAHUIO
HaBBIKOB CAMOKOHTPOJIA.

[TpuopuTeTHBIMU LEJIAMH 00y4eHHs1 MaTeMaTHKe B /-9 Kaccax SBISIOTCS:

- (dopmupoBaHre NEHTPAJBHBIX MaTEMAaTHYECKUX TMOHATHH (YHCIIO, BEIMYMHA,
reomeTpuueckass  (Qurypa, IepeMeHHas, BEpOSATHOCTb, (yHKIUSA), OOECIEeYNBAIOIIUX

MPEEMCTBECHHOCTD U IECPCICKTUBHOCTb MATEMATHYCCKOI'O 06p3.30BaHI/I$I O6y‘IaIOH_II/IXC$I;

- MOABEICHUE 00YYAIOMUXCs HAa JOCTYITHOM JJISI HUX YPOBHE K OCO3HAHUIO B3aHMOCBSI3H
MaTeMaTHUKH U OKPY)KAIOIIEro MUpa, NOHUMAaHUE MAaTEMAaTUKH KaK 4acTh oOuiel KyJbTypbl
9YeI0BEUECTBA;

- pa3BUTUE UHTEIJIEKTyaJIbHBIX W  TBOPYECKHUX  CHOCOOHOCTEH  oOydarommxcs,
MMO3HABATEIHLHON AKTUBHOCTH, HCCJICAOBATECIIbCKUX YMGHHﬁ, KPUTUYHOCTH MBIIIJICHUA, HHTEpPCCa
K U3YUCHUIO MaTCMAaTUKHU,

- dopmupoBaHue  (QPyHKIMOHAIFHOM  MAaTEeMaTUYECKOHW  T'PaAaMOTHOCTH: YMEHUSA
pacno3HaBaTh NPOSABICHHUA MATEMATUUCCKUX HOHHTHﬁ, 00BEKTOB U SaKOHOMepHOCTeﬁ B pC€aJIbHBIX
JKU3HCHHBIX CUTyallUAX W IpU UIYUICHHUHU JpPYIux y‘IC6HBIX npeaAMETOB, IIPOSABICHUSA
3aBUCHUMOCTEH U 3aKOHOMEpHOCTEH, (hOpMYyIHpOBaTh WX Ha SA3BIKE MAaTEMAaTHKU U CO3/1aBaTh

MaTeMAaTUYCCKUEC MOACIH, MPUMCHATH OCBOCHHBIM MaTeMaTHYCCKHM anmnapar ajid pCHICHHUA



MPAKTUKO- OPUCHTUPOBAHHBIX 3aJ1a4, HHTEPIIPETUPOBATH U OLICHUBATH IIOYYECHHBIEC PE3YJILTATHL.
CBsI3b C PABOYEU TPOT'PAMMOM BOCIIUTAHU A
Peanuzanus mnegarorndeckMMu paOOTHUKaMHM BOCIHUTATEIbHOTO IOTEHIIMAJa YPOKOB

MAaTEMAaTHKU MMPEAIIoJgaracT CICAYIOIIEC:

= YCTAHOBJICHHUEC NOBCPHUTCIIbHBIX OTHOIIIEHHH MCKAY neaarorundyeCKumM pa6OTHI/IKOM n

00yYaIOUMMHUCS, CIHOCOOCTBYIOIIUX MO3UTUBHOMY BOCIPHSTHIO

oOyyaronMucs TpeOOBaHMNH M MPOChO TMEeNaroru4eckoro pabOTHHMKA, TPHUBJICUEHUIO HX
BHUMaHHUS K OOCyXJIaeMod Ha ypoke HH(POpPMAlWU, aKTUBU3AIUM IO3HABATEIHHON

JACATCIIBHOCTHU,

- noOyxeHue o0ydJaroumxcsi co0JII0AaTh Ha ypoKe OOLIENPUHATbIE HOPMBI ITOBEIEHUS,
npaBwia OOLIEHUS €O CTapuMH (Ie1arorn4ecKuMu pabOTHHKAMM) M CBEPCTHUKAMMU

(oOyuaromuMucs), MPUHIUIBI y4eOHOM T CHUIUIMHBI M CAMOOPTaHU3a1IUH;

- TMpHUBJCYEHHE BHUMAaHUA OOYYAIOUIMXCA K I[EHHOCTHOMY AacCIeKTy M3y4aeMbIX Ha
ypOKax sIBJCHUN, OpraHu3anus uUX paboThl C MOJy4aeMoil Ha ypoKe COLMAaIbHO 3HAUYUMOM
uHpopMaInMel — HMHULHUHUPOBAHUE €€ OOCYXJCHHS, BBICKA3bIBAHUS OOYYAIOIIMMUCS CBOETO

MHCHUA 110 €€ TOBOAY, BBIpa6OTKI/I CBOCIO K HEH OTHOIICHUS

- WCIOJIb30BAaHUE BOCIUTATEIILHBIX BO3MOXXHOCTEH COACpXKaHUS Y4eOHOro mpeaMera
gyepe3 NEeMOHCTPAIUI0 00yJaromMMcsl IPUMEpPOB OTBETCTBEHHOTO, T'Pa)KITaHCKOT'O TOBEICHUS,
MIPOSIBJICHHS YEJIOBEKOIIOOUS U JOOPOCEPIEUYHOCTH, Yepe3 MoI00p COOTBETCTBYIOIIUX TEKCTOB
IJI YTCHUA, 3aaa4 AJis1 pCUICHU, HpO6J’IeMHI>IX CI/ITyaIII/Iﬁ JJISL O6CY)KI[€HI/I$I B KJIaCcCeE,

- MIpUMEHEHHE Ha YPOKEe MHTEPAKTUBHBIX (OpM paboThl ¢ O0YyYarOIIUMHUCS:
HHTCJUICKTYAJIbHBIX HWI'P, CTUMYJIUPYIOIIUX TIIO3HABATCIIbHYIO MOTHBAIUIO O6yanOI]_II/IXCfI;
AUTAKTHYCCKOro Tearpa, rac IMHOJIYUYCHHBIC Ha YPOKE 3HAHUSA 06BIFpBIBaIOTC$I B TCaTpaJbHbIX
IIOCTAaHOBKAX; JHUCKYCCHH, KOTOpbIE NalOT 00YyYarolMMCS BO3MOXHOCTb IPHOOPECTH OIBIT
BEJICHUSI KOHCTPYKTUBHOT'O JTMAJIOTa; IPYIIOBOW padOThl WM paboOThl B Mapax, KOTOpbIE ydar
KOMaH/IHOI paboTe ¥ B3aMMOJICH CTBHIO C APYTUMU IETHMU;

- BKJIIOYEHHE B YPOK UI'POBBIX MPOLENYP, KOTOPBIE IIOMOralT IIOAAEPKATE MOTHBAIIUIO
00YYarIIUXCs K MOJyYCHHUIO 3HAHUHN, HAJTA)KUBAHUIO TTO3UTUBHBIX MEKIMUYHOCTHBIX OTHOIICHUH

B KJIacCe, IOMOTaloT YCTaHOBJIEHUIO J100pOXKeIaTesIbHOW aTMOc(epbl BO BpeMs YPOKa;

- opranuzanus medcrsa MOTHBUPOBAHHBIX M APYAUPOBAHHBIX O0yUYaIOIIMXCS HAJ UX
HEYCIEBAIOIIUMH OJTHOKJIACCHUKAMU, TAIOIIETr0 UM COIIMATIbHO 3HAYUMBIN OMBIT COTPYTHUYECTBA
Y B3aMMHOM TTOMOIIIH;

- UHUIOUUPOBAHUE U MOJACPKKA MCCIEAOBATEIHCKOM JESTENBHOCTH OOYJAIOMIUXCS B
paMKax pealv3alliid UMW WHIUBUIYAJIbHBIX W TPYNIOBBIX HCCIEIOBATEIbCKUX MPOEKTOB, UTO
JacT O0O0ydarouMcsi BO3MOXKHOCTb — NMPUOOPECTH HABBIKM CAMOCTOSITEJIBHOTO — PEeIIeHUs

TEOPETUIECKOM MPoOIeMbl, TeHEPHUPOBAHUS U OPOPMIICHUST COOCTBEHHBIX UJICH, YBAXKUTEIBHOTO



OTHOILEHUS K YYKUM HJeM, OPOpPMIEHHBIM B paboTax APYruX HCCIEAOoBaTeNe, HaBBIK
nyOJIMYHOr O BBICTYIUJICHUS Nepes ayJUTOPUEH, apryMEHTUPOBAHUS U OTCTAUBAHUS CBOEH TOUKU
3peHusl.

Pe3ynbTatel equHCTBa Y4eOHOM M BOCIIMTATEIbHON JESATEIbHOCTH OTPaKEHbI B pa3jelne
paboueii mporpamMmbl «JINYHOCTHBIE PE3yILTATHDY

B 7-9 kmaccax ydeOHBI mpenMer «MaremaTtuka. [IpakTHKyM MO pEmICHUIO 3aJau»,
«IIpakTHKyM 110 MaTeMaTHKe» TPAJUIIMOHHO U3y4aeTcs B paMKaX CIEAYIOMIHNX Y4eOHbIX KypCOB:

B 7-9 knaccax — KypcoB «IIpakTuKyM 110 MaTEMaTUKE.
Cpok ocBoenus paboueii mporpammsl: 7-9 kiaccsl , 1 rom.

KommuecTtBo yacoB B yueOHOM IJIaHe Ha U3ydeHue npeamera (34 yueOHble HeIemn)

Kypc Kiace KosnuectBo yacoB B KonnuectBo yacos
HEZIEITI0 B IOl
«IIpakTukyM o | 7 kjacc 1 34
MaTeMaTHKE» 8 Kkacce 1 34
9 ximacc 1 34
Bceero 102

KOPPEKIHMOHHO-PA3BUBAIOLIAS HAITPABJIEHHOCTD
OcBoeHue yueOHOro Marepuana Benercs AudGepeHIINPOBAaHHO ¢ BKIIOYEHHEM 3JIEMEHTOB

KOPPEKIIMOHHO-Pa3BUBAIOIINX TEXHOJOTHUH, OCHOBAaHHBIX Ha MPUHIIUIIAX YCHUJICHUS MPAKTUYCCKOM
HAIPABJICHHOCTH U3y4aeMOI'0 MaTEPHAaJIa; OMOPHI HA )KU3HCHHBIN OIMBIT yUalUXCs, OPUCHTAIIMH Ha
BHYTPEHHHE CBSI3U B COJEPKAHUHU M3y4aeMOro MaTepHalia Kak B paMKax OJHOrO MpeaMeTa, Tak U
MEXKIY MpeIMeTaMu; HEOOXOAMMOCTH M JOCTATOYHOCTH B ONpPENEICHUH 00BEMa H3y4aeMoro
MaTepuaia;, BBEICHUS B COACpKAHUE YYEOHBIX MPOrpaMM KOPPEKIIMOHHBIX  3aJaHUU,
NpeyCMAaTPUBAIOIINX  aKTUBHM3AIMIO  TO3HABATENbHON  JesteabHOCTH. OcHOBHas  ¢opma
opraHm3anuu  y4eOHOrO 3aHSATHS: YpOK. MCHONB3ylOTCS WHAMBUAYAIbHBIE, TPYIIOBBIC,
WHIWNBUAYATBHO.

Koppekimonnas HampaBJIEHHOCTh Kypca «Anredpa» IOCTUTACTCS 3a CYET: pasrpy3Kd
yueOHOro Marepuaja IyTeM BBIACICHHUS O0S3aTEbHOIO W JOCTATOYHOTO MHHHUMYyMa YMCHHIA,
npeoOpa3oBaHUsl TEKCTOBBIX 3a1ad (BBeACHHE T'pa)UUeCKUX IUIAHOB, CXEM, JPYTHMX CPEICTB
HATJIAHOCTH, aJTOPHUTMOB pENICHWH, HWCIOJIb30BAHWE NpPHEMa KBAaHTOBAaHUS TEKCTa W JIp.),
YBEJIMYCHHSI KOJIMYECTBA YICOHOT0 BPEMEHH, OTBOJIMMOT'O Ha aKTyaIH3aI[I0 H KOPPEKIIUIO OITOPHBIX
3HAHUU yYalXxcs; eJICHAPaBIeHHOTO (OPMHUPOBAHUS MBICIUTEIBHBIX Olepallnii (aHaIN3, CHHTES,
o0o0menne, Kiaccudukams) U IpoIeccoB (IeAYKIHs, CpaBHEHUE, aOCTparupoBaHUE); Pa3BUTHS
BHUMaHUs, TaMATH (OCBOCHHE MacCHBa HOBBIX TEPMUHOB U TMOHSTHI), BOOOPaKEHUS
(mpeobpa3oBaHUe CHMBOJIMYCCKUX (DOPM); pa3BUTHS KOMMYHHKATHBHBIX YMEHHUH: y4aCTBOBATh B
TUCKyccuu (yMEHHE TpaMOTHO TIOCTABUTh BONPOC BBIPA3UTh M JOHECTH CBOK MBICIH 0

CO6€C€I[HI/IK3.); KpaTKO u TOYHO OTBC€YATH Ha BOITPOCHI; HCITIO0JIb30BaHUA MCTOOOB



T GepeHINpOBaHHON paboThl C ydallMMHUCA: HOBTOPEHHE, aHajiM3 M YCTpaHEHUE OUIMOOK,
pa3paboTKa U BBITOJIHEHHE HEOOX0AUMOI0 MUHUMYMa 3aJlaHuil 71 TMKBUAAIIMY UHIUBUyaIbHbBIX
npo0esoB, CHCTeMAaTHU3allus WHAMBUIYAlbHBIX 3aJaHMH W pa3BUBAIOLIMX  YIPAXKHEHWH;
CTUMYJIUDOBaHHE Y4eOHOH MEATEIbHOCTU: IOOLIPEHHE, CHUTyalus Yycmexa, MOoOyXIeHHe K
aKTUBHOMY T PYyIy, dYMOLMOHAIBHBIH KOM(OPT, 100pOKETaTEIbHOCTh HA YPOKE; HCIIOJIb30BAHUS
CMeLHaJIbHBIX MIPUEMOB U CPEACTB 00YUEeHHUs, IPUEMOB aHAIN3a U MPEe3eHTAIlM MaTeMaTHYeCcKOoro
TEKCTOBOTO ~ MaTepHana, OOECHeUMBAIONIMX  peaNu3alio  METoJa  «OOXOAHBIX  IyTei»,
KOPPEKLIMOHHOIO BO3JEHUCTBUS HA PEUYEBYIO JEATEIbHOCTb, MOBBIIIEHHE KOHTPOJIA 3a YCTHOM U

MUCbMEHHOW PEYBIO.

COILEPXXAHUE YYEBHOI'O KYPCA
Conepxanue pabodeld mporpaMmbl IPEICTABICHO MO TrojgaM O0y4YeHHUs B CIEAYIOIINX
pazzenax MmporpaMMbl B paMKax OTAEIbHBIX KypcoB: B 7-9 kiaccax — KypcoB «IIpakTukym 1o

MAaTEMATUKE).

OcHOBHBIE JVUHAU  COJEP/KaHMS Kypca  MaTeMaTHKU B 7-9 Kiaccax:
«Anredpay («Anredpanueckre BBIPOKEHHUS», «YPAaBHCHHS W HEPABEHCTBAY,
«BepositTHOCTh M cTatuctukay), «Oynkuuny», «['eomerpus» («['eomerpuueckue GuUrypsl u ux
cBOMcTBa», «M3MepeHHe TEeOMETPUUYECKMX BEIWYUH»). JlaHHbIE JIMHUM pPa3BUBAIOTCA
napajuiesbHO, KaXkaast B COOTBETCTBHM C COOCTBEHHOM JIOTUKOM, OJTHAKO HE HE3aBUCUMO OIHA OT
JIpyroi, a B TECHOM KOHTakTe U B3aumojeictBuu. Kpome 3Toro, ux o0ObeAMHSET JIOTHYECKas
COCTaBJIAIOIIAs, TPAJUIUOHHO IPUCYIIAsi MATEMAaTUKE U MPOHU3BIBAIOIIAS BCE MATEMATHYECKUE
KYPCBI ¥ COZIepKATENbHbIC JTMHUH.

CoopmymmpoBannoe B DenepadbHOM TOCYIAapCTBEHHOM O0PA30BATENbHOM CTaHAApTe
OCHOBHOT'O 00111er0 00pa3oBaHUs TpeOOBaHUE «YMETh ONEPHPOBATH MOHATHUSIMU: OIpPEIEICHHUE,
aKCHOMa, TEOpEMa, 10Ka3aTeIbCTBO; YMEHHUE PACIIO3HABATH UCTUHHBIE U JIOKHBIC BBICKA3bIBAHMS,
IPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BBICKAa3bIBAHUS U OTPULIAHUS BBICKA3BIBAHUI»
OTHOCHTCA KO BCEM Kypcam, a (GOpMUPOBaHUE JOTMUECKUX YMEHHI paclpenensiercss Mo BCeM
rogaM oOydeHHs Ha ypOBHE OCHOBHOro obmiero oOpazoBanus. CopepskaHue oOpa3zoBaHUS,
COOTBETCTBYIOIIEE MPEAMETHBIM Pe3yjIbTaTaM OCBOEHUS paboueil mporpamMmsl, pacupeaeaéHHbIM
Mo TrojJaM OOY4YeHHUs, CTPYKTYpUPOBAaHO TaKUM o00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM,
NPUHLUINKATIBHBIM BOMpocaM oOydaromuecss oOpaliaarch HEOJHOKPATHO, YTOOBI OBIIAJCHHE
MaTEMaTUYECKUMHU TOHATUSIMH M HaBBIKAMU  OCYIIECTBISJIOCH  IOCIEAOBATENBHO U
MOCTYNAaTeIbHO, C COOIIOJEHUEM MPUHIUIIA TPEEeMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYAJINCH B
OOIIYI0 CHCTEMY MaTeMaTHMYECKHX MpEICTaBICHUN OOydarolUXcs, paclupss U yriyousss eg,

00pa3ysi MPOYHbIE MHOXECTBEHHbIE CBA3H.

7 KJIACC



HavaneHble moHsiTHs reomerpud. Touka, mpsMasi, OTpe3oK, Jyd. Yroia. Buasl yrios.
BeprukanbHble u  cMexHble yriabl. buccektpuca yria. JlomaHas, MHOrOYroJIbHUK.

[TapannenbHOCTh U NEPIEHANKYIIPHOCTD IPSMBIX.

Cummerpuunbie  ¢urypsl. OCHOBHBIE CBOWMCTBA OCEBOM CHMMETPHH.
IIpumepsl CUMMETPHUH B OKPYXKAIOIEM MUDE.

OCHOBHBIE TOCTPOEHUS C MOMOIIBIO HUPKYJIS U IMHEHKH.

TpeyronsHuk. BbicoTa, MeamaHa, OWcCCeKTpuca, WX CBOWCTBA. PaBHOOCAPEHHBIN M
PaBHOCTOPOHHUIN TpeyroabHUKU. HepaBeHCTBO  TpeyronbHuka. CBOIICTBA M NPHU3HAKHU
paBHOOEIPEHHOI 0 TPEYroJbHUKA. [Ipu3HaKu paBeHCTBA TPEYTrOJIbHUKOB.

CBoiicTBa M NPU3HAKU NapaJlIeIbHbIX NpsMbIX. CyMMa yIiioB TpeyrojibHuKa. BHemHue
YTJIBl TPEYT OJIbHUKA.

[TpsimoyronbHbIil TpeyronbHUK. CBOWCTBO MEAMAHBI MPSMOYIOJIBHOI'O TPEYroJIbHUKA,
OpOBEAEHHOM K runoreHyse. IIpusHaku paBeHCTBa  NPSIMOYIOJbHBIX TPEYIOJIbHHUKOB.
IIpsiMOYT OJIBHBIN TPEYTOJIBHUK C yriioM B 30°.

HepaBeHcTBa B reOMETpUH: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAaHOM,
TeopeMa 0 OoJIbIIeM yrie U OoJbliiell CTOpOHE TpeyroabHuKa. [Teprnenankyiap 1 HaKJIOHHAS.

I'eomerpuueckoe MecTo ToueK. buccekTpuca yria U CEepeWHHBIN MNEePHEeHAUKYISIpP K
OTpE3KYy Kak reoOMeTpuyecKkrue Mecta Touek. OKpy’KHOCTb M KPYT, XOp/ia U JUaMETp, UX CBOWCTBA.
B3auMHOe pacnosiokeHue OKpyKHOCTH M npsmoil. KacatenbHass M cekymas K OKpPYXHOCTH.
OKpy’KHOCTb, BIMCaHHas B yroji. BnucanHas u onucaHHas OKpY>KHOCTH TPEYT OJIbHUKA.

Uucna W BBIYHCIECHUSA

PannonanbHble ynca

JpoOu OOBIKHOBEHHBIE W JIECATUYHBIE, MEPEXOd OT OMHOM (OpMBI 3amucu Apodei K
apyroi. IToHsATHE PaLIMOHAIBHOIO YKCIIA, 3alIMCh, CPABHEHUE, YIOPSANOYUBAHUE PALlHOHAIBHBIX
yucen. Apupmernueckue IeiCTBUS ¢ palMOHAJIBHBIMU YKciaamMu. PelieHue 3aaau U3 peaibHOR
IPAaKTUKU Ha 4aCTH, HA JAPOOH.

Crenenb ¢ HaTypaJbHBIM IIOKa3aTeJeM: OIpe/elieHHe, IpeoOpa3oBaHue BbIPAXKEHUH Ha
OCHOBE OIpE/IeTICHMS], 3aIUCh OOJIBIINX YHUCEN.

[TporeHTsl, 3auch MPOLIEHTOB B BUE IpoOU M IpoOU B BHUE MPOLICHTOB.

Tpu OCHOBHBIE 3a/1a4 Ha IIPOLICHTHI, PEIICHUE 3a/1a4 U3 PEAJIbHOM MPAKTHUKH.

ITpuMeHeHn e NPU3HAKOB 1EIMMOCTH, Pa3I0KEHNE Ha MHOKUTEIN HaTypaabHbIX YU CEL.

PeasipHBIE 3aBUCMOCTH, B TOM YHCJIE NIPsIMast 1 00paTHast MPOIOPIIMOHATIBHOCTH.

Anrebpanyeckue BoIpaKeHHs

IlepemeHHBIEC, YUCIOBOE 3HAYECHHUE BBIPAXKEHUS C NEPEMEHHOW. [lOIyCcTUMBbIE 3HAYEHUS
nepeMeHHBIX. [Ipencrapnenne 3aBUCMMOCTH MEXY BETMYMHAMU B BUe (popmyibl. Berancnenus
1o (popMyam.

ITpeoOpazoBaHue OYKBEHHBIX BBIPaXKEHHUH, TOXKAECTBEHHO paBHBIE BbIPAXKEHUS, ITpaBUIIa



peoOpazoBaHusl CyMM U NMPOU3BEACHUM, MpaBUiIa PacKpbITUs CKOOOK M MPUBEAEHUS MMOAOOHBIX
CJIaraeMblIX.

CBolicTBa CTENEHHU C HATYPaJIbHBIM ITOKA3aTEIEM.

OpnHousneHsl 1 MHOrouJieHbl. Ctenenb MHOrowieHa. CiioxxeHue, BBlYUTaHUE, YMHOKEHHE
MHOTOwIeHOB. POpMyJIbl COKPAIEHHOIO YMHOXEHUS: KBaJIpaT CYMMBbI M KBaJapaT Pa3HOCTH.
®opmyiia pa3HOCTH KBaApaToB. Pa3yiokeHre MHOTOUJIEHOB HA MHOKUTEIIN.

YpaBHeHus

VYpaBHeHUE, KOPEHb YpaBHEHMs, TpaBuia peoOpa3oBaHusl ypaBHEHHs, paBHOCHIBHOCTh
yYpaBHEHUM.

JluHellHOe ypaBHEHHE C OIHOM MEPEMEHHOW, YUCIIO KOpPHEH JIMHEWHOTO YpaBHEHUS,
pelleHre JMHEWHbIX ypaBHeHUU. CocCTaBlIeHHE YpaBHEHUM IO YCIOBHIO 3adaud. Pemenue
TEKCTOBBIX 337a4 C IOMOLIbI YPABHEHHM.

Jlunelinoe ypaBHEHHE ¢ ABYMs MEepeMEHHBIMU U ero rpaguk. Cucrema ABYX JHMHEHHBIX
ypaBHEHUI ¢ IByMs TEpeMEHHBIMU. PellieHue CUCTEM ypaBHEHHIl CHOCOOOM MOJCTAaHOBKHU.
[Ipumepsl pelieHnst TEKCTOBBIX 3a/1a4 C IOMOLIbIO0 CUCTEM YPABHEHUH.

Koopnunate! u rpapuku. ®yHKIuu

Koopaunata Touku Ha mnpsamoil. UuciaoBele mpoMexyTku. PaccTosiHue wmexay IByMs
TOYKaMU KOOPJAMHATHOMN MPSIMOM.

[TpsmoyronbHas cuctema koopauHaT, ocu Ox u Oy. AOcuucca U opAuHATa TOYKH Ha
KOOpAMHATHOM TuIocKocTH. [Ipumepsl rpadukoB, 3amaHHbIX (Qopmyiamu. UTeHue rpadukoB
pEabHBIX 3aBUCUMOCTEH.

[Tonstne ¢ynxkumu. I'paduk dynkumun. CpoiictBa (ynkuuii. Jluneitnas ¢yHkuums, eé
rpapuk. I'paduk dynkuum y = |x|. [paduueckoe pemieHue JTHHEHHBIX YPaBHEHHH M CHCTEM

JIMHENHBIX YPaBHEHUM.

HpeI[CTaBJ'IeHI/Ie JaHHBIX B BUJIC Ta6J'II/II_I, Jquarpamm, Fpa(i)I/IKOB.

3anosHeHUe TaOJIMI, YTCHHE M MOCTPOCHUE TUarpamm (CTOJIOMKOBBIX (CTOIOYATHIX) U
KpyroBbuix). UTeHHne rpaikoB peasibHBIX MpoieccoB. V3piedeHne nH(oOpManuy U3 qaarpamm u

Ta6J'II/II_I, HCIIOJIb30BAHUEC U UHTCPIPETAINA JaHHBIX.

OnucarenpHasi CTATHCTUKA: cpeqHee apudMeTndeckoe, MeMana, pa3Max, HauOombIlee u

HauMeHbIlIee 3HaUeHUs Habopa YMCIIOBbIX JaHHbIX. [IpuMeps! ciyyaliHOW H3MEHYMBOCTH.

CrnyuaiiHblil 3KCIEpUMEHT (OIBIT) U ciiyyaliHOe coObITHE. BeposTHOCTh U yacToTta. Poib
MaJIOBEPOSTHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITUH B MpHpojae U B obmiectBe. MoHeTa U
UrpajibHas KOCTb B TEOPHH BEPOSITHOCTEM.

I'pad, BepimHa, pedpo. Ctenenp BepnHbl. Ynciao pédep 1 cymMmapHas CTEIEHb BEpIIKH.
[IpencraBnenue o cszHocTH Trpada. Llenu m nukisl. Ilyta B rpadax. O6xon rpada (sitnepon

nyTh). IIpeacraBiaenne 06 opueHTHpOBaHHOM rpade. Pemenne 3a1au ¢ moMoInsto rpagos.

8 KJIACC



YeteipéxyronbHuku. [lapamnenorpamMm, ero Nnpu3Haku U cBOHCTBA. YacTHbIE cllydyau
napajuiesorpaMmoB (TIpsAMOYTOJIBHUK, poMO, KBajpaT), UX NpHU3HAKH W CBOMCTBa. Tpamerus,
paBHOOOKas Tparenus, e€ CBoMCTBa U MPU3HAKKU. [IpsMoyroyibHas Tpamemus.

Meton yaBoeHust MeAauansbl. lleHTpaibHas CHMMETPUS.



Teopema @aneca u TeopemMa O NPONOPLUOHANBHBIX OTpe3kax. CpenHue IMHUU
TpeyrojbHMKA U Tpaneuuu. LleHTp Macc TpeyrojipHuKa.

[TomoOue TpeyrodbHUKOB, K0P GUIHEHT mogo0us. [Ipu3Haku mogo0us TPEyroabHUKOB.
[TpumeHeHue noxo0Ous MpU PElIeHUH PAKTUYECKUX 3aa4.

CaoiicTBa 1uiomaaelt reomerpudeckux ¢uryp. @opMmyssl As MIOMAIN TPEYroJbHUKA,
napajienorpaMmma, pomoa u tpanenuu. OTHOIIEHUE TIOMa e ToT00HBIX QuUryp.

Brruncnenue niomanei TpeyrolbHUKOB U MHOTOYT'OJIbHUKOB Ha KJIETY4aTOW Oymare.

Teopema Ilucdaropa. Ilpumenenue teopemsl [Indaropa mpu pemeHHMH NTPAKTHIECKUX
3ajad.

CuHyc, KOCHHYC, TaHI€HC OCTPOro yIJla INpsSMOYIOJbHOIO TpeyroibHHKa. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIAECTBO. Tpuronomerpuueckue GyHkuuu yriaos B 30°, 45° u 60°.

BnucanHble M LEHTpPAJIBHBIE YIUIBI, YTOJI MEXKIY KacaTEeIbHOW M XOPHOU. YTIIBI MEKIY
XOpJaMU U CEKyIIMMHU. BrincanHble U onMcaHHble YETHIPEXYTOJbHUKU. B3auMHOE pacnonoxenue
IBYX oKpyxHocTel. Kacanue okpyxxHoctell. O01miune kacaTeabHbIe K JBYM OKPY>KHOCTSIM.

Yucna v BEIYUCICHUS

KBanpatubiii kopenb u3 uwucia. [lonstue o0 wuppanuoHalibHOM uucie. JlecaTuuHbie
npUOIMKEHUsT MppalMoHaIbHbIX yuces. CBoiicTBa apudMeTHdecKX KBaJpaTHBIX KOpPHEH U UX
IpUMEHEHHE K NpeoOpa3oBaHUIO YMCIOBBIX BBIPAKEHHH M BbIUMCIEHHSM. JlelCTBHUTENbHbBIE
qucia.

Crenenp c wnenplM InokazaTeneM M e€ cBoicrBa. CraHgapTHas 3amuch YHCTA.

Anrebpanyeckue BbIpakeHUs

KBanpatHblil TpéXuiieH; pa3aoKeHHe KBaApaTHOrO TPEXWIEHA HA MHOXKHUTEH.

AnreGpanyeckast 1poOb. OCHOBHOE CBOWCTBO anredOpamueckoi npodu. CroxeHwue,
BbIUUTAHUE, YMHOXKEHHE, JIeJIeHHe anredpandeckux ApoOel. PanmoHanbHble BhIpaXKEHUS M UX

npeoOpazoBaHueE.



VYpaBHEHUS U HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢opMyjia KOpHEH KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenue ypaBHEHUH, CBOASIIMXCS K JIMHEHHBIM M KBajapaTHbIM. IIpoctelimme apobHO-
palMOHAJIbHBIE YPAaBHEHMS.

I'paduueckas uHTEpHpeTalns ypaBHEHUA C JBYMsI TIEPEMEHHBIMU M CHUCTEM JIMHEWHBIX
YPaBHEHHUM € IByMs IEpEMEHHBIMU. [ [puMephl perieHrs CuCTEM HENTMHENHBIX YPAaBHEHUM € IBYM S
[IEpEMEHHBIMH.

Pemenune TeKCTOBBIX 337124 anreOpandecKuM CrocoOoM.

UYuciioBble HEpaBEHCTBA W HX CBOWCTBA. HepaBeHCTBO ¢ OOHOW IEPEMEHHOM.
PaBHOCHMIIBHOCTH HepaBeHCTB. JIMHelHBbIE HepaBEHCTBA C OAHOW IepeMeHHOM. Cucrembl
JIMHEIHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM.

OyHKIUHU

[Tonarue ¢pynkuuu. OOMacTh OMpEeeHNs U MHOXKECTBO 3HaueHui pyHkunu. Crocoob
3a1aHus PYHKIIHH.

I'papuk ¢ynkuuu. UYrenue cBoiictB ¢(yHkuuu no eé€ rpacduky. Ilpumepsl rpaduxos
(GYHKLMIA, OTpaXkaloIIUX pealbHble MPOLIECCHI.

@OyHKIWHU, OMUCHIBAIONINE MPSIMYI0 U OOpPaTHYIO MPOMOPLUHUOHANBHBIE 3aBUCUMOCTH, HX
rpadukn. Dynuximn y = x2,y = x3, y = \x, ¥ = |x|. Tpaduueckoe perieHie ypaBHEHMH 1 CHCTEM

YPaBHECHHUIA.
[IpencraBienue NaHHBIX B BUAE TaOJIUI], AMarpamMm, rpauKoB.

MHO)X€eCTBO, 3JIE€MEHT MHOXECTBAa, MOJIAMHOXeCTBO. Omnepanuu HaJl MHOXXECTBAMM:
oO0benuHEeHUe, ImepecedeHue, jonosiHeHue. CBoiicTBa omepanuil  HaJ MHOXECTBAMU:
NIEPEMECTUTENBHOE,  COUETATENIbHOE, paclpeAeluTelbHOoe, BKIo4YeHusd. lcnonb3oBaHue
rpauyeckoro MmpeacTaBIeHUs] MHOXKECTB JJIsl ONMCAaHUS peajbHbIX MPOLECCOB U SIBICHUH, NIPU

peuieHnu 3aaad.

I/I3MepeHHe pacCc€uBaHud IaHHbIX. I[I/ICHepCI/IH H CTAaHAAPTHOC OTKJIOHCHHEC YHUCIIOBbBIX

HaOopoB. J[uarpamMma paccerBaHHs.

DneMeHTapHble COOBITHS CiydaiiHoro omnbita. CrydaliHble coObITHA. BepositHOCTH

coObiTui. OMNBITBL ¢  PAaBHOBO3MOXXHBIMH  DJIEMEHTAPHBIMU



coOpItussMu. CitydaiiHblii BEIOOp. CBA3b MEX1y MaJIOBEPOSITHBIMU U IPAKTUYECKH JOCTOBEPHbIMU

COOBITHSIMHU B IIPUPOJIC, OOIIECTBE U HAYKE.

HepeBo. CBoiicTBa 1€pEBBEB: €UHCTBEHHOCTD ITyTH, CYILIECTBOBAHUE BUCSIYEM BEPILNHBI,
CBSI3b MEKIY YHMCJIOM BepIIMH U 4ucioM pédep. [lpaBwiio ymHOXeHHs. Pemienue 3agau c
MOMOIIBIO TPadoB.

[TpotuBomonoxubie coObiTHs. Juarpamma Ditnepa. OObeAwHEHHE U IepecedeHue
coObITuii. HecoBMecTHBIE cOOBITHS. DOpMyJia CIOKEHUS BEPOSATHOCTEH. Y CIIOBHASI BEPOSITHOCTb.
ITpaBuiio ymHoxxenus. HezaBucumble coObiTus. IlpencraBienue s3kcnepuMeHTa B BUJE AEpeBa.
Pemenue 3a1a4 Ha HAXOXKJIEHUE BEPOSTHOCTEN € MOMOIIBIO AEPEBA CIy4aHOIO dKCIEPUMEHTA,
Jauarpamm Jusepa.

9 KJIACC

Cunyc, kocunyc, taHreHc yriaoB oT 0 no 180?7. OcHOBHOE TPUTIOHOMETPHUYECKOE
TOXAeCTBO. POPMYJIbl HPUBEIEHUS.

Pemenune tpeyronsHukoB. Teopema KOCHMHYCOB UM Teopema CHHYCOB. PemieHue
IIPaKTUYECKUX 3a/1a4 C UCII0JIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[Tpeo6pazoBanue momodus. [Togo0re COOTBETCTBEHHBIX JJIEMEHTOB.

Teopema 0 mpou3BeaEeHUN OTPE3KOB XOPA, TEOPEMBI O IPOU3BEACHUMU OTPE3KOB CEKYIIHX,
TEOopeMa O KBaJ[paTe KacaTeIbHOM.

Bektop, nnuHa (MOAyidb) BEKTOpAa, COHAINpPABJICHHBIE BEKTOPHI, MPOTHBOIOJIOKHO
HaIpaBJICHHbIE BEKTOPHI, KOJIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpallUU HaJ
BeKTOpaMu. Pa3noxxeHne BeKTopa Mo JByM HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTsl BeKTOpa.
CkasisipHO€ TPOU3BEIEHUE BEKTOPOB, IPUMEHEHHE JJIsl HAXOXKACHUS JJIMH U YTJIOB.

JlekapToBbl KOOPAMHATBI Ha IIJIOCKOCTH. YPAaBHEHUS MPIMOM U OKPYKHOCTH B

KOOpAHHATax, I€peCCUYCHUC OKPY)KHOCTGI\/'I " MPsMBIX. Merton KOOpAWHAT U €ro INIpUMCHCHUC.



[IpaBuibHBIE MHOTOYTOJIBHUKH. [[mMHA oKkpykHOCTU. ['pasycHas u pagraHHas Mepa yria,
BBIYMCIIEHUE JUIMH YT OKpykHOCcTel. [1nomanes kpyra, cektopa, CerMeHTa.

JIBHKEHMSI INTOCKOCTU U BHYTPEHHHUE CUMMETPHUH (QUTYp (3J1€MEHTapHbIE IPEACTABICHHUS).
[TapannenbHsiil nepenoc. [loBopoT.

Uucna W BBIYMCIEHHUS

JlecTBUTENbHBIC YHCIIa

PanrionanbHbIe YMciia, HppallMOHABHBIE YHCIa, KOHEYHbIE U OECKOHEUHbIE JIeCSITUYHbIC
npoOu. MHOXECTBO JAEWCTBUTENBHBIX WYHCEN; ACHCTBUTEIbHBIE YMCIAa KaK OECKOHEUHbIE
JecsTHYHbIe 1poOu. B3auMHO 0THO3HAYHOE COOTBETCTBUE MEKY MHOKECTBOM JEHCTBUTEIBLHBIX
9HUCEJI U KOOPAUHATHOMN IPSIMOM.

CpaBHeHME NEWCTBUTENBHBIX YMCEJ, apu(METHUECKUE IEHCTBUS C JEHCTBUTEIbHBIMU
YUCIIAMH.

W3mepenusi, npuOIKeHus, OLCHKU

Pa3zmepsl 00bEKTOB OKPYIKAIOILEr0 MUPa, JJIUTEILHOCTD IIPOLIECCOB B OKPYKAIOIIEM MUPE.

[Tpubmmxk€HHOE  3HAYEHHWE  BENUYMHBI,  TOYHOCTb  MPHUOIMKEHUS.
Oxpyrnenune uncen. IIpukuika u oueHka pe3yinbTaToB BEIUUCICHH.

VYpaBHEHHS U HEPABEHCTBA Y PABHEHHUS C

OJIHOW IIEPEMEHH O

JIuneitnoe ypaBHeHue. Pemenue ypaBHeHMi, cBoaAIIMXcs K TuHeHbIM. KBanpaTHoe

ypaBHeHME. PellieHne ypaBHEHNH, CBOASIIMXCSA K KBAJIPATHBIM.
buxBanpaTtHoe ypaBHeHue. [Ipumepsl pelieHns ypaBHEHUN TPEThEN U 4E€TBEPTOU CTEIIEHEN
pa3I0KEHUEM Ha MHOXKHUTEIIH.

Pemenue apoOHO-pallnoHaNbHBIX ypaBHEHHH. Pemenne

TEKCTOBBIX 3a]]a4 anredpandeckuM Mero1oM. CHCTEMBbI

YpaBHEHUH

VYpaBHeHUE ¢ IBYMsI IIEpEMEHHBIMU U €ro rpaduk. Pemenue cucrem IByX JUHEHHBIX

ypaBHEHUH C AByMs IepeMeHHbIMU. Pellienue cucreM AByX YpaBHEHU,



OJHO M3 KOTOpBIX JIMHEWHOE, a JApyroe — BTOpOW cremeHu. ['paduueckas MHTepHpeTanus
CUCTEMBI YPaBHEHUH C IBYMsI 1IEPEMEHHBIMH.

Pemenne  TEKCTOBBIX 3agad  alreOpanyecKuM  CIIOCOOOM.

Hepagencrtpa

YuciioBble HEpaBEHCTBA M UX CBOWCTBA.

Pewienne nMHENHBIX HEPABEHCTB C OJHOW IEPEMEHHOM. PelleHne cucreM JIMHEWHBIX
HEpaBEHCTB C OAHON mepemeHHOW. KBanpaTHele HepaBeHcTBa. I'paduueckas MHTeprpeTanus
HEPAaBEHCTB U CUCTEM HEPABEHCTB C ABYMs I1€PEMEHHBIMH.

OyHKINHU

KBanpatnunas ¢ynkuus, e€ rpapuk u cpoiictBa. [lapabona, KOOpAMHATHI BEPLIMHBI

napaboJibl, OCb CUMMETPUU Tapaldobl.

k —
Ipaduku bynkmmii: y = kx,y=kx+b,y= ,y=x3,y=Vx,y=|x| u
x

UX CBOMCTBA.

YucnoBble oCIE10BaTEIBHOCTH

Omnpenenenue u crocoObl 3aJaHUs YUCIOBBIX MOcienoBarenbHocTeit [lonsaTre dmcioBoit

[I0CJIEI0BATENBHOCTH. 3aJlaHuE I10CIEA0BaTENIbHOCTH
peKyppeHTHOM popmyoit u GpopmyIoil N-ro ujeHa.

Apudmerrueckas 1 reoMeTprudecKasi Iporpeccuu

ApudmeTtnueckas M reomerpudeckas — mporpeccuu.  @Dopmyibl  n-rTo  4YjeHa
apu(mMeTnyecKol ¥ TeoMeTPUUYECKOi MPOrpeccuii, CyMMBbI MIEPBBIX N YJICHOB.

N300pakeHne YJIeHOB apH(PMETUYECKOH W TeOMETPUYECKOH MPOrpeccHié TOUYKaMu Ha
KOOPAMHATHOM MI0CKOCTH. JIMHENHBIN 1 SKCIIOHEHIIMAIBHBIN pocT. CI0XKHBIE MPOLEHTHI.

[IpencraBnenre qaHHBIX B BUJE TaOJML, AUarpaMM, rpauKoB, HHTEPIpETaLUs JaHHBIX.
YreHue u nocTpoeHue TabiuLl, AuarpamMm, rpaKoB M0 peasibHbIM JJaHHBIM.

[TepectanoBku u ¢akropuan. CoueraHus U yucio coueraHuid. TpeyronsHuk Ilackans.

Pemenue 3a7a4 ¢ UCIIOIL30BaHUEM KOM6I/IHaTOpI/IKI/I.



I'eomerpuueckast BepossTHOCTh. CiryyaliHbIi BHIOOP TOYKU U3 (DUTYpHI HA IUIOCKOCTH, U3

OTpe3Ka U U3 AYTH OKPYKHOCTH.

Hcneitanue. ¥Ycenex u Heynaya. Cepust HCIIBITaHUM 10 epBOro ycnexa. Cepus UCIBITAHUM

bepnymu. BeposTHOCTH COOBITHI B CepyU UCTIBITAaHUI BepHyuim.

CrnyuaiiHas BeIMYMHA U paclipe/iesieHre BeposiTHOCTe. MaTeMaTuyeckoe OXKUJaHUE U
pucnepcus. IIpumepsl MaTeMaTUYECKOro OKHUJAHUS KaK TEOPETUYECKOrO0 CPEIHEro 3HAYCHUS
BEIMYMHBL. MaTeMaTU4YECKOE 0KMIAHUE U QUCIIEPCUsS CIIyYalHOM BEIIMYUHBI «YHUCIIO YCIIEXOB B
CepUH UCIbITAaHUN bepHyim.

[Tonatue o 3akoHe OOBIINX Uncel. MI3MepeHne BEpOATHOCTEN ¢ MOMOIIBIO YacToT. Ponb

1 3HaYeHHe 3aKOHa OONBIINX YHCET B nmpuponc u O6I_HCCTBC.

IIVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOT'O KYPCA

OcBoenue yuebHoro mpeamera «lIpakTHKyM 1o MaTeMaTHKE» Ha YPOBHE OCHOBHOI'O
o01iero oOpazoBaHus 00€CIEUNBAET JOCTUKEHHUE CIEAYIOIIUX JUYHOCTHBIX, METAPEAMETHBIX U

MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JludHOCTHBIE pE3ynabTaThl OCBOCHHSI TMPOTPaMMBI y4eOHOTO TMpenMeTa
«Maremaruka. IIpaktukym 1o pemeHuro 3axad», «lIpakTmkym7 mno mareMaTHKe»
XapaKTepU3yIOTCS:

IIaTpuoTHYeckoe BOCIUTAHHE:

MPOSIBJICHUEM HMHTEpeca K NPONUIOMY M HACTOSALIEMY POCCHICKON MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHMEM K JIOCTUKEHUSAM pPOCCUHCKMX MAaTEMaTUKOB M POCCHUUCKOU
MaTeMaTUYECKON HIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTHXKEHUH B IPYIUX HayKaxX U MPUKIIAIHBIX
chepax.

I'pa:knanckoe u JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTHIO K BBIMOJHEHHIO OO0S3aHHOCTEH Tpa)KIaHWHA W peajHu3alid ero Ipas,
MPECTaBJICHUEM O MaTEMAaTUYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3JIHYHBIX CTPYKTYP,
SBIICHH, TPOLIEAYP IPAKIAHCKOr0 001IecTBa (BRIOOPHI, OMPOCHL U TIP.);

TOTOBHOCTHIO K OOCYXIEHHUIO OSTHYECKHMX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JTOCTUKEHUI HAyKHU, OCOZHAHMEM Ba)KHOCTU MOPAJIbHO-3THYECKUX MPUHIUIIOB B
JIEITETbHOCTH YYEHOTO.

TpynoBoe Bocnnuranue:

YCTAaHOBKOM Ha aKTMBHOE y4acCTHE B PELICHHM NMPAKTHYECKUX 3aJa4 MATEMATU4ECKOH
HaIPaBJICHHOCTH, OCO3HAHUEM BAKHOCTH MaTEMaTHYECKOro 0Opa3oBaHUs Ha MPOTHKCHUH BCEH

JKU3HU JUIs1 YCHEIHOW NpodeccuoHaIbHOM AesITEeIbHOCTH U pa3BUTHEM HEOOXOJUMBIX YMEHHII;



OCO3HAHHBIM BBIOOPOM U IIOCTPOGHHEM HWHIUBUIYaJIbHONM TpPAaeKTOPUM 0Opa3oBaHUA U

JKHN3HCHHBIX IIJIAHOB C y‘IéTOM JIMYHBIX HHTCPECOB U O6III€CTB€HHI)IX HOTpC6HOCTCI>i.

JcTeTHYecKoe BOCIUTAHUE:

CHOCOOHOCTHIO K AMOLIMOHAJIBHOMY M 3CTETUYECKOMY BOCHPUATHIO MaTEeMaTUYECKUX
00BEKTOB, 3a/1a4, PEIICHUH, pacCyX ACHUI; YMEHHUIO BUIAETh MaTEMAaTHUECKHAE 3aKOHOMEPHOCTH B
UCKYCCTBE.

IleHHOCTH HAYYHOI'0 TO3HAHUS:

OpHEHTAallMel B JCATEIHHOCTH HAa COBPEMEHHYIO CHCTEMY HAaYYHBIX MPEICTABJICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs UeJOBeKa, MIPHUPOJIbI M OOIIECTBa, MOHUMAHUEM
MaTeMaTHYeCKOW HayKdh Kak cQepbl 4eIOoBEYECKOM JMeATeNbHOCTH, 3TaloB €€ pa3BUTHI U
3HaYUMOCTH JJI pa3BUTUsI LIMBWIN3ALIMK; OBJIAJEHUEM SI3bIKOM MAaTEMAaTUKH U MaTEMaTUYECKOU
KyJbTypOll Kak CpEeICTBOM IIO3HAHUS MMpA; OBJIAJICHUEM IPOCTEHIIMMU HaBBIKAMU
UCCIIe/IOBATEbCKOM e TEIbHOCTH.

dusnyeckoe BOCIUTAHNe, POPMHPOBAHHE KYJAbTYPhI 310POBbSI H IMOLMOHATBHOIO
OJaromosryqums:

TOTOBHOCTbIO TPUMEHATh MAaTEMaTHYECKHE 3HAHUS B HMHTEpPEcaXx CBOETO 3/10pOBbS,
BE/ICHUS 3/10pOBOro 00pa3a >KU3HU (3710pOBOE NMHUTAaHUE, COATAHCHPOBAHHBIA PEXXUM 3aHATUI U
OTAbIXa, peryisipHas ¢Qusnueckas aKTUBHOCTH); CHOPMHPOBAHHOCTHIO HaBbIKa pediekcuu,
IIPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TaKOro e MpaBa APYroro 4yeaoBeka.

IKO0JI0THYECKOE BOCIIUTAHHE:

OpHeHTallel Ha MPUMEHEHHE MaTeMaTHUYEeCKUX 3HAHUU Ui pelleHus 3ajad B o0JacTu
COXPaHHOCTH OKpY’Kalolllell cpenbl, IUIAHUPOBAHUS TOCTYIIKOB M OIICHKHM HX BO3MOKHBIX
NOCIIEICTBUN AJI1 OKpPY)KAloIlel Cpelbl; OCO3HAHUEM IJI00AJIbHOTO XapaKTepa 3KOJIOTMYECKUX
po0JieM U IyTeH UX peLIeHMUsL.

JInuHOCTHBIE pe3yiabTaThl, o0ecHeYHBAOIIUME aJanTalui0 ofydamoumerocs K
HU3MEHSI IO IIMMCS YCI0BHSM COLUATBHON U IPUPOJIHOIH cpelbl:

TOTOBHOCTBIO K JI€HCTBUSAM B YCJIOBUSAX HEONPENENEHHOCTH, MOBBIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPaKTUYECKYIO AESITEIbHOCTh, B TOM YUCJIE YMEHHME YUUTHCA y JPYrUX
aroAed, mpuodpeTaTh B COBMECTHOM JESTENIbHOCTH HOBBIE 3HAHMSI, HABBIKM U KOMIIETEHIIMH U3
OIIbITa APYTHX;

HEOOXOIUMOCTHIO B (JOPMUPOBAHUN HOBBIX 3HAHMM, B TOM 4Hcie GOPMYINpPOBAThH UICH,
MOHATHUS, TUIIOTE3bl 00 00BEKTaxX W SBIEHUSIX, B TOM 4YHCIE paHee HEH3BECTHBIX, OCO3HABAaTh
neQUIMTH COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaThb CTPECCOBYKO CHUTYyallMl0, BOCIPUHMMATb CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOUIMH KOHTpPMEp, KOPPEKTUPOBATH NPUHUMAEMble PEIICHUS U
neicTBus, HOpMyIMPOBATh U OLIEHUBATh PUCKHU U MOCIEACTBUS, (OPMHUPOBATH OIBIT.

METAINIPEJIMETHBIE PE3YJIBTATbBI



MeTanpenMeTHbIe Pe3yJIbTaThl OCBOCHHS IMPOrPaMMbl Y4€OHOTO IpeaMeTa
«Matemaruka. IIpaktukym 1o pemieHuro 3anau», «lIpaktmkym7 no maTeMaTHKe)»
XapaKTEPU3YIOTCS  OBJIAJICHUEM  VHUBEPCANbHbIMU  NO3ZHAGAMEIbHLIMU  OeliCmMBUIMU,
VHUBEPCALHBIMU KOMMYHUKAMUBHBIMU  OCliICMBUSIMU U YHUBEPCATbHbIMU PeYyIAmUEHbIMU
oeticmeusimu.

1) YHnusepcanvhbvie noznasamenvhvle oelicmeus obecnequsaom
Gopmuposanue 6a306bIX KOZHUMUBHBIX NPOUECCO8 0DYUAOWUXCSL (0CBOEHIUE MEMOO08 NOZHAHUSL
OKpYIHCaIouje2o Mupa, npumMeHeHue 102u4ecKux, Uccie008amenbCKux onepayull, ymeHuu pabomams
¢ unghopmayuetl).

ba3oBble Jornueckue AeiicTBUA:

e BBUIBISITh U XapaKTEPU30BATh CYILICCTBEHHBIE MPU3HAKK MAaTEMaTUYE€CKHX OOBEKTOB,
MOHSATUI, OTHOLIEHU MEXKY TOHATUSMU;

e (opMyIMpOBaTH OMNpEICICHUS TOHSTHN, yCTaHABIMBATH CYIIECTBEHHBIH IPU3HAK
KJ1accu (pUKaIMy, OCHOBAHUS JIJ1s1 000OIICHUS M CPAaBHEHUS, KPUTEPUH MTPOBOIUMOI0 aHAJN3a,

e BOCHpPHHUMATh, (OPMYIHUPOBATH U MPEOOPA30BHIBATH CYXKICHUS: YTBEPAUTEIbHBIE U

OTpHUIlaTeIbHbIC, EAMHUYHbIC, YACTHBIC U O0OIIIHE;

e YCJOBHBIE; BBISBISATH MAaTeMaTHYECKHME 3aKOHOMEPHOCTH, B3aMMOCBS3H U
NpOTHBOpeuns B (pakTax, TaHHBIX, HAOTIOICHUAX H YTBEPKICHUSIX;

e TpeJIaraTh KPUTEPHH IS BBISBICHHUS 3aKOHOMEPHOCTEH M IPOTHBOPEUHIA;

e JICJaTh BBHIBOJBI C MCIIOJB30BAHMEM 3aKOHOB JIOTHKH, ICAYKTUBHBIX U WHIYKTUBHBIX
YMO3aKJIFOUCHUH, YMO3aKIFOUEHHH 10 aHAJIOTUH;

e pa3bupaTh JIOKa3aTeNbCTBA MATEMATHUYECKHX YTBEPXKICHHN (MpSAMBIE H  OT
MPOTHBHOIO), TMPOBOANTH CAMOCTOSITEIIEHO HECJOXKHBIC JIOKA3aTeIhCTBA MAaTEMATH4YECKUX
¢dakToB, BHICTpanBaTh apryMEHTALMIO, MPUBOIUTH MPUMEPHI U KOHTPHPUMEPHI; 0OOCHOBBIBATDH
COOCTBEHHBIE pacCyKIEHUS;

e BbIOMpaTh crnoco0 pemeHus yueOHOW 3ajauM (CpaBHHUBATh HECKOJBKO BapUaHTOB
pemieHus, BBIOMpaTh HanOoJee MOAXOMIMMNA C YY4ETOM CaMOCTOSITENIBHO BBIJCICHHBIX
KpUTEPUEB).

Ba3oBble uccienoBarebcKkue AeiicTBUA:

* JWCIIOJIb30BATh BOIIPOCHI KaK MCCIIEI0BATENIECKAN HHCTPYMEHT ITO3HAHHUS;

e (hopMYIMPOBATH BOIPOCHI, (PUKCUPYIOIINE IPOTHBOPEUYHE, TPOOIEMY, CAMOCTOSATEIHLHO
yCTaHaBJIMBATh HCKOMOE M JJaHHOE, (HOPMHPOBATH THITOTE3Y,

e ApPryMEHTHPOBATH CBOIO MMO3UINIO, MHEHUE,

e TIPOBOJUTH MO CAMOCTOSITEIBHO COCTABIIEHHOMY IUIAaHY HECIOXKHBIA JKCIIEPHUMEHT,
HEOOJBIIIOE HCCIIEIOBAaHUE TI10 YCTAaHOBJIICHHUIO OCOOCHHOCTEH MaTeMaTH4ecKOro OOBeKTa,
3aBUCUMOCTEH 0OBEKTOB MEXIYy COOOM;

e CaMOCTOSTENbHO (OpMYyJIHMpOBaTh O0OOILIEHHS U BBIBOABI [0 pe3yjbTaTaM



MpOBENEHHOrO0  HAONMIONEHUS, WCCIECIOBAaHUSA, OIEHUBATh JIOCTOBEPHOCTh MOJIYYCHHBIX
PE3yIbTaTOB, BEIBOJOB U 00O0IICHUH;

e TIPOTHO3MPOBATH BO3MOXKHOE PAa3BUTHE MPOIIECCa, a TAKIKE BBIIBUTATh MPEIION0KEHU S
O €TI0 pa3BUTHUHU B HOBBLIX YCJIOBHIX.

Pabora c nunpopmaumeii:

e BbIBJIATH HEAOCTATOYHOCTDh U N30BLITOYHOCTD HH(bOpMaHHPI, JaHHBIX, HGO6XO,Z[I/IMBIX

JUTSL pellieHus 3a/1a4u;

e BBIOMpATh, aHAJIM3UPOBATH, CHCTEMATHU3UPOBATh U MHTEPIPETUPOBATH WH(POPMAIINIO
Pa3NIUYHBIX BUAOB U (OPM MPEACTaBICHNUS,

e BbIOMpaTh (hopMy NpeAcTaBICHUS HHPOPMALMH U WILTIOCTPUPOBATh peIIaeMble 3a1a4u
CcXeMaMHu, uarpaMMaMu, MHOM rpauKoi 1 UX KOMOMHaIUAMY;

e OILIEHUBATh HAAEKHOCTh MHGOPMALUU 110 KPUTEPUSIM, MPEATIOKEHHBIM YIUTEIEM HIIN
cOpMyIHPOBAHHBIM CAMOCTOSTEIBHO.

2) Ynusepcanvnvie KOMMYHUKAMUGHbLE oeticmeus obecneuusarom
chOpMUpOBaAHHOCMb COYUATLHBIX HABLIKOE 00YUAIOUWUXCAL.

O0wmenne:

e BOCIPUHUMATH U (POPMYIHPOBATH CYKJICHHSI B COOTBETCTBUH C YCIOBUSAMHU U LEJIIMU
00IIICHUS;

e SICHO, TOYHO, I'PaMOTHO BBIpaXKaTb CBOK TOYKY 3PEHHMS B YCTHBIX U NHMCbMEHHBIX
TEKCTaX, 1aBaTh MOSCHEHUS M0 X0y pelIeHUs 3a7aul, KOMMEHTHUPOBATh MOJIYYEHHBIN pe3yIbTarT;
B X0/1e 00CYKIEHHsI 3a]JaBaTh BOIIPOCHI 10 CYIIECTBY 00CYX1aeMO TeMbI, TPOOJIEMBI, peIIaeMoit
3aJ]a4M, BbICKa3bIBaTh U/IE€HU, HALIEJICHHbIE HA TIOUCK PELLEHMUS;

e CONOCTaBISATH CBOM CYXICHHUS C CYXKICHHSIMH JAPYIMX YYacCTHHKOB JMajora,
00HapyXHUBaTh Pa3IMUNE U CXOICTBO IMO3UIIMIA;

e B KOppeKTHOI (opme GpopMynupoBaTh pa3HOIIacHsl, CBOU BO3PaXKEHUS;

e IIPEACTABIIATH PE3YJIbTAThl PELLICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEOBaHUS, IPOEKTA;

e CaMOCTOSITENILHO BBIOMpPATh (OpMAT BBICTYNJICHHMSI C y4ETOM 3ajay Mpe3eHTalUu U
0COOEHHOCTEN ayJUTOPUH.

CorpyaHu4ecTno:

e IIOHMMAaTh U HUCIIOJb30BATH MPEUMYIIECTBA KOMAHAHOW W MHIUBUAYAIbHOW PabOTHI
IPU pPeIIeHUH YUeOHbIX MaTEeMaTUUECKUX 3a/1a4;

e TIPUHUMATh LI€JIb COBMECTHOM J1€ATEIbHOCTH, IJIAHUPOBATh OPTaHU3AIMI0 COBMECTHON

paboThl, pacupenesiTh BUIbI paboT, T0roBapuBaThCs, 00CYKIaTh MPOILIECC U PE3yIbTaT pabOThI;



e 0000maTe  MHEHHS  HECKOJBKHUX  JIIOJIEW;  y4acTBOBAThH B TPYMIOBBIX
dbopmax paboTel (00CYXaeHHUS, OOMEH MHEHUSIMH, MO3TOBBIC IIITYPMBI H . );

e BBINOJHATH CBOK YacTh Pa0OThI U KOOPAMHHPOBATH CBOU JCUCTBUSA C IPYTUMU
YJIEHAMH KOMaH/IbI;

e OIICHMBATh KayeCTBO CBOET0 BKJAJla B OOIIMN MPOAYKT MO KPUTEPUSIM,

cOpMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSL.

3) Yhusepcanvuvie pecynamuenvie oeticmeus obecneuusarom
Gopmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG IUYHOCHI.

Camoopranmusanus:

e CaMOCTOSITEJbHO COCTaBJIATh IUIAH, ANTOPUTM pELIeHHs 3ajaud (WM €ro 4acth),
BbIOMpaTh CcHOCOO pelIeHUs ¢ y4ETOM MMEIOIIUXCS PECypCoOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTUPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUN ¢ Y4ETOM HOBOW MH(OPMALIUH.

CaMOKOHTPOJIb:

e BIJAJETh CIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJISL IPOLEcca U Pe3ysbTaTa PELICHUs
MaTeMaTHYeCKON 3a1auHu;

e TMpeaBUAETh TPYIHOCTH, KOTOPbIE MOT'YT BOSHUKHYTH IIPU PEILCHUHU 3a/1a4d, BHOCUTh
KOPPEKTUBbl B JIEATEJIbHOCTh HAa OCHOBE HOBBIX OOCTOATENbCTB, HANIEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYAHOCTEIH;

e OLEHUBATh COOTBETCTBUE PE3YJIbTaTa AEATEIbHOCTH IIOCTABIECHHON LEIH U YCIOBUSIM,
OOBACHATh NPUYHMHBI JTOCTHKEHUS WM HEJOCTIXKEHUS 11€/TH, HAXOJUTh OUIHOKY, 1aBaTh OLEHKY
NpUOOPETEHHOMY OIBITY.

INPEJAMETHBIE PE3YJIbTATbI

[TpenmeTHBIE pe3yIbTaTHl OCBOCHUS paboueil MporpaMMbl MO0 MaTEMAaTHKE TPEACTABIICHbI
1o rofaM oOydeHHs B CIEAYIOUIMX pa3lienax IMporpaMMbl B paMKaxX OTAEIBHBIX KypcoB: B 7-9
KJjaccax — Kypca «IIpakTukyM 1o MaTeMaTHKE».

PazButne Jormdyeckux IpPEACTABIEGHUI UM  HABBIKOB JIOTMYECKOI'O  MBILUIEHUS
OCYILECTBIISICTCA Ha MNPOTSHKEHUU BCeX JIeT OOyueHHMs B OCHOBHOW IIKOJIE B pPaMKax BCeX

Ha3BaHHBIX KYPCOB. HpeanonaraeTCﬂ, YTO BBITYCKHUK OCHOBHOM TITKOJIBI



CMOXKCT CTPOUTH BBICKA3bIBAHHUA W OTPULIAHHA BBICKHBBIB&HPIIZ, pacCno3HaBaTb HCTUHHBIC H

JIOXKHBIC BbICKA3bIBAHUA, IMPHUBOAWUTL IIPUMCEPBI H KOHTPIIPUMCPLI, OBJAACCT IIOHATUSAMMU!

OIpCACIICHUC, aKChuoOMa, TCOpPEMa, AO0KA3aTCIbCTBO — W HAYYUTCA HCIOJIB30BATh HX IIPH

BBITIOJTHEHUU y4EeOHBIX U BHEYYEOHBIX 3aa4.

7 KJIACC

Yucia v BEIYUCIIEHUSA

BrImonHsATh, coueTasi yCTHbIE U TUCbMEHHBIE TPUEMBI, apuMeETHYECKUe TeHCTBUS
C pallMOHAJIbHBIMU YHUCIAMH.

HaxoauTb 3Ha4eHMS YHCIIOBBIX BBIPAKEHUN; IPUMEHSATh pa3H000pa3HbIe CIIOCOOBI
U Opu€Mbl BBIUMCICHUA 3HA4YEHUN JpOOHBIX BBIPAXKEHUH, COIEpKAIIUX
OOBIKHOBEHHBIE U I€CTUUHBIE IPOOH.

[lepexomuTh OT OAHOW (QOpPMBI 3amMcH uuced K Apyroi (mpeoOpa3oBbIBATH
JECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B

YaCTHOCTU B O€CKOHEUHYIO JACCITHUYHYIO TPOOB).

CpaBHUBATh U yIOPSAJOYMBATh PallMOHAJIbHbBIE YUCIIA.
OxpyrasaTe 4yncnia.

BBIONHATE NPUKUAKY M OLEHKY pe3yjbTaTa BBIYMCIICHUN, OLEHKY 3HA4CHUH

YHCIIOBBIX BBIpa)KeHHﬁ.
BremomHATE I[GﬁCTBI/ISI CO CTCIICHAMU C HATYpPaJIbHBIMU ITOKAa3aTCIIsIMU.

HpI/IMeHSITB NPpU3HAKHW AOCIIMMOCTH, PA3JIOKCHUEC HAd MHOXHUTCIN HATypPaJbHBIX

YUCCII.

Pemats IMPAKTHUKO-OPUCHTUPOBAHHLIC 3a/la4H, CBA3AHHBIC C OTHOIICHHUEM
BCJIIMYUH, HOPONOPHUOHAJIBHOCTHIO BCIWYHH, MNPOLCHTAMH; HHTCPHPETUPOBATH
PE3YJIbTAThI PCIICHUSA 3a/av C y‘IéTOM OFpaHI/I‘IGHHﬁ, CBSI3aHHBIX CO CBOMCTBaMM

paccMaTpUBaeMbIX 0ObEKTOB.

Anredpanyeckue BoIpaKeHHs

Hcnonp3oBaTh anredpanyeckyro TEPMUHOJIIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B

MpoIecce OCBOCHUS y4eOHOr0 MaTepHarna.



HaXOI[I/ITB 3Ha4YCHUA 6yKB€HHBIX BLIpa)KeHI/Iﬁ npu 3aJaHHBIX 3HAYCHUAX

IIEPEMEHHBIX.

BremonHaTe mpeoOpa3zoBaHUsl IENOr0 BBIPAXKEHHS B MHOTOYJICH MPUBEIACHHEM

MOIOOHBIX CJIaraeMbIX, PACKPhITHEM CKOOOK.
BEITOMHATE YMHOXKEHHE OIHOUYJIEHA HA MHOTOWIEH U MHOTOUYJICHa Ha MHOT OYJIEH,
MPUMEHSATH (YOPMYIIBI KBaJpaTa CyMMBI H KBaJIpaTa Pa3HOCTH.

OcymiecTBIIATh pa30KEHNE MHOT O4JIEHOB HA MHOXKUTEIH C IOMOILBIO BEIHECEHHUS
3a CKOOKH OOIIIero MHOXKHTENS, TPYIIIUPOBKH ClIaraeMbIX, MpUMeHeHUs (GopMys

COKPaILIEHHOIO0 YMHOXECHHUS.

HpI/IMeHHTB Hp€06p330BaHI/I${ MHOI'O4JICHOB IJI1 PCIICHUA PA3JIMYHBIX 3aJda4 U3

MAaTEMAaTUKHU, CMECKHBIX TPEAMETOB, U3 peanLHoﬁ IMPaKTHUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypajdbHBIMM IIOKAa3aTelsIMU UL

npeo0pa3oBaHUsI BBIPAKCHHI.

VYpaBHEHUS U HEPABEHCTBA

PemaTp nmuHeHbIE ypaBHEHMS € OJTHOW IEPEMEHHOM, IPUMEHSA ITpaBUila Iepexoaa
OT UCXOJTHOI'0 YPaBHEHHUsI K paBHOCUIBHOMY eMy. IIpoBepsTs, ABiseTcs 1u 4ncio
KOPDHEM ypaBHEHUS.

[TpumenaTe rpaduyeckre METOAbl MPH PEUICHUM JIUHEHHBIX YpaBHEHHM M HX
CHCTEM.

[TonOupate mpuMepHI Map Yucell, SIBIAIOIMUXCS PEIICHUEM JTMHEHHOT0 ypaBHEHHS
C IBYMsI IIEPEMEHHBIMU.

CtpouTh B KOOPIMHATHOM MJOCKOCTH IpaUK JHMHEHHOIO YpaBHEHUS C JBYMs
[epEeMEHHBIMU; NOJIb3YACh I'paMKOM, IPUBOAUTH IPUMEPbI PEIIEHUS YpaBHEHUSL.
Pematp cucrteMbl ABYX JIMHEWHBIX ypPaBHEHMH C JByMs II€PEMEHHBIMH, B TOM

qucie rpaguuecKu.

CocTaBnATh U pelmaTh JUHEHHOE YpaBHEHHUE WM CUCTEMY JIMHEWHBIX YpaBHEHH
M0 YCJIOBUIO 3aJla4d, HHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M

IIOJIyYEHHBIN pe3yJIbTarT.



Koopnunats! u rpapuku. @yHKIuu

N300pakath Ha KOOPAMHATHON MPSAMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAHHATaM, JIy4Hd, OTPE3KH, MHTEPBAJIbI; 3aAIMCHIBATh YMUCIOBBIE POMEKYTKH HA

anre0panvecKkoM si3bIKe.

OtmedaTh B KOOPAWHATHOW TUIOCKOCTH TOYKHA TIO 3aJlaHHBIM KOOpJUHATAM;
CTPOMTH TpadMKK JTMHERHBIX QyHKIHHA. CTpouTh rpaduk GYHKIHH Y = |x|.

OnuceiBaTh ¢ MOMOIIBI0 QYHKIHUA U3BECTHBIE 3aBUCUMOCTH MEX]Y BEJIMUNHAMM:
CKOpPOCTb, BpeMS, paccTosiHUE; [exHa, KOJIHUYECTBO, CTOMMOCTD;

MIPOU3BOIUTEIBHOCTD, BpeMs, 00bEM PaOOTHI.
HaxonuTts 3HaueHune GyHKINHU 110 3HAUEHHIO €€ apryMeHTa.

ITonumate rpaduueckuii cnocod NpencTaBiICHMs W aHalu3a HHPOpMaLuy;
U3BJIEKATh U HHTEPIPETUPOBATh HHPOPMALIUIO U3 IPa(pUKOB peasbHbIX IPOLIECCOB

U 3aBUCUMOCTEH.

Yurtate uH(OpManMIO, MpeICTaBICHHYIO B TabmuIax, Ha JuarpaMmax;
IpPEeACTAaBIATh JaHHbIE B BHUJAE TaOJUI, CTPOUTH AMArpaMMbl (CTOJIOMKOBBIE
(crosnbuaTteie) M KpYroBble) 110 MacCUBaM 3HaUEHUH.

OnuceIBaTh U UHTEPIPETUPOBATH PEATIbHBIE YNCIOBBIE JAHHBIE, IPEICTABICHHbBIE

B TaONMIIaX, Ha qUarpammax, rpadukax.

Hcmons30BaTh AJI O CaHUA JAHHBIX CTATUCTUYCCKUC XaPAKTCPUCTUKU: CPCAHCC

apI/I(bMeTI/I‘IeCKOC, MEIHuaHa, HauOOJIbIIIEE U HAUMEHBIIIEE 3HA4YCHUA, pa3sMax.

HNMers mnpencraBiaeHue O CIydyaHOM W3MEHUYMBOCTM HA IIPUMEpPAaxX LIEH,
¢bu3NUecKuX BEIWYHMH, aHTPOIIOMETPUYECKUX JAHHBIX; UMETh MPEICTABICHHUE O

CTaTUCTUYECKOU YCTOMYHUBOCTH.

8 KJIACC

Yucna U BEIYUCIICHUS



Hcnonp30BaTh HavalbHbIE NPEACTABICHUS O MHOXKECTBE JE€HCTBUTEIBHBIX YUCEN
IUIsL CPaBHEHM I, OKPYTJICHUS U BBIYUCIICHUI; N300paxaTh EHCTBUTEIbHbBIE YHCIIa

TOYKaMH Ha KOOPAMHATHOMN MPSAMOM.

[IpumensaTy moHsATHE apu(dMETUYECKOTO KBAJAPAaTHOTO KOPHS; HAaXOAHUThH
KBaJpaTHbIE KOPHHU, MCIONB3YS MPH HEOOXOAMMOCTH KaJbKYJSATOP; BBIMOJIHATH
mpeoOpa3oBaHusl BBIPAKEHUH, COJEpXKAIIMX KBaJpaTHbIE KOPHH, HCIOIb3Ys

CBOMCTBA KOpHEH.

Hcnonb30BaTh 3amucu OONBIIMX U MAJIBIX YUCEN C TOMOIIBIO ACCITHUHBIX Apo0eit

" crenenen yucia 10.

Anrebpandeckre BEIpaXKeHUS

HpI/IMeHHTB IMOHATUC CTCIICHU C I CJIBIM I1I0KA3aTCICM, BBIIIOJIHATD npeo6pa30BaHI/m

Bblpa)I(CHHfI, coacpiKammrx CTCICHU C LECJIBIM ITOKAa3aTCIICM.

BBINOTHATE TOXKIECTBEHHBIC Hp606p330BaHI/IH PpalOHAJIbHbI BLIpa)KeHPIfI Ha

OCHOBE MpaBWJI JIeHCTBUI Ha/l MHOIOYJIEHAMU U aJiIre0pandyeckuMy ApoOsiMu.

PacknaapiBaTh KBaJpaTHBIN TPEXUIIEH HA MHOXHUTEIH.

[TpumeHaTs mpeoOpa3oBaHMs BBIPAKEHUN Ul pEIIEHUs pa3IMyHBIX 3a1ad W3

MaTEMAaTHUKU, CMCKHBIX ITPEAMETOB, U3 peaHBHOfI IMPAKTHUKH.

VYpaBHEHUS U HEPABEHCTBA

PemaTte nuHelHBIE, KBaJpaTHbIE YPABHEHUS W palUOHaJIbHBIE YpaBHEHMS,
CBOJAILMECS K HUM, CUCTEMBI IBYX YPABHEHHUU C JByMs IEPEMEHHBIMH.
IIpoBoauTE IpOCTENIINE UCCIEIOBAHNS YPABHEHUN U CUCTEM yPAaBHEHUH, B TOM

YUCJIC C IIPUMCHCHUCM Fpa(i)I/I‘IeCKI/IX Hpe}ICTaBHeHI/Iﬁ (YCTaHaBJ'II/IBaTB, HUMECT JIN

YpaBHEHHUE WJIM CUCTEMA YPaBHEHUHN peLlIeHUs], €CIIM UMEET, TO CKOJIBKO, U TIP.).

[TepexoauTh OT c10BeCHOM (OPMYIMPOBKH 3374t K €€ anre0pandeckoi MoJenu

C IMOMOIIBKO COCTABJICHUA YPABHCHUS WA



CUCTEMbl YPaBHEHUI, UHTEPIPETUPOBATh B COOTBETCTBHM C KOHTEKCTOM 3aJayu
MOJTy4YEHHBINA pe3yJbTarT.

[IpuMeHsATh CBOMCTBA YMCIOBBIX HEPABEHCTB [IJIi CPaBHEHMS, OICHKH; pEIIaTh
JIMHEWHbIE HEpPAaBEHCTBA C OJHOW NEPEMEHHOM M UX CHCTEMBI; JaBaTh
rpaduYecKy0 HITFOCTPAllMI0 MHOXKECTBA PEIICHWN HEpPaBEHCTBA, CHCTEMBI

HEPaBEHCTB.

OyHKINHU

[TorumaTe W uCHONB30BaTh (DYHKIIMOHAIBHBIE TIOHATHS W S3bIK (TEPMUHBI,
CUMBOJIMUECKHE O0O03HAUYECHHS); ONPENCNITh 3HAUCHHE (PYHKIUU MO 3HAYEHUIO
apryMeHTa; ONpenemnsaTh CBOMCTBA (YHKIUU 1O €€ rpaduKy.

2

Ctpouth rpaduku dJIeMEHTapHBIX (PYHKIIMH BHUIA y= i y=x 5y-=

x3,y = \x,y = |x|; onuceIBaTh CBOMCTBA YMCIOBOH (DYHKIHH 1O eé rpaduKy.

N3BnekaTs ¥ mpeoOpa3oBbiBaTh HH(GOPMAIIHIO, MTPEICTABIICHHYIO B BHJIC TAOJIHII,
qUarpamMM, TpadHKoOB; IPEIACTABIATh JaHHBIC B BHIC TaOJMI, JHArPaMM,
rpaduKoB.

OnuceiBaTh JaHHBIC C TIOMOIIBIO CTATHCTUYECKUX TMOKA3aTee: CPEeIHUX
3HaYeHHH U Mep paccenBaHus (pa3Max, AUCIEPCHUS U CTAaHAAPTHOE OTKIOHEHUE).
HaxomuTh 4acTOThl YHCIOBBIX 3HAYCHHH M YaCTOThI COOBITHIA, B TOM YHCIIE IO

pe3ynbTaTaM U3MEpeHU U HAOJIIOICHUM.

HaxonuTh BEpOSATHOCTH CIy4alHBIX COOBITMII B OIBITaX, 3Has BEPOSITHOCTH
JJIEMEHTapHbIX COOBITHH, B TOM 4YHCJIE€ B OINBITAX C PaBHOBO3MOXKHBIMU

9JICMCHTAPHbIMHA COOBITHSIMU.

Hcnons3oBaTh Fpa(i)I/I‘IGCKI/IC MoAcCIu: ACPEBO cnyqaﬁHoro OKCIICPUMCHTA,

JuarpamMmsbl Dijepa, YucioBas mnpsmasi.



OHCpHpOBaTB IMMOHATHAMU: MHOXKECCTBO, TOJAMHOKECTBO, BBIIIOJHATH OINICpalilu HA
MHOXXCCTBaMU: O6"E>CIII/IHCHI/Ie, MEPECCYCHUC, JOIMOJIHCHUC, IICPCUUCIIATD 3JICMCHTDBI

MHOXCCTB,; IPUMCHATH CBOMCTBA MHOXECTB.

Hcnonb3oBaTh rpadmyeckoe npeacTaBiIeHNe MHOKECTB B CBSI3EH MEXKTy HUMU IS
OMHUCaHUs MPOLECCOB U SBJICHUH, B TOM YHUCIE MPHU PEIICHUH 3a7ay U3 JPYrux

Y4eOHBIX MPEAMETOB U KYPCOB.

9 KJIACC

Yucia U BBIYUCIEHU

CpaBHUBATh U yHOPSL0YMBATh PAllMOHAJIbHBIE U UPPALIMOHAJIBHBIE YHCIIA.
BoimonHaTe apugmernueckue ASHCTBUS C palMOHAJbHBIMU YMCIaMH, cOueTas
YCTHBIE Y NMHUCBMEHHBIE IIPUEMBI, BBIIIOJHATL BBIYUCIEHUSA C UPPALMOHAILHBIMU
YUCIIAMH.

HaxonuTe 3HaueHUs CTENEHEHW C LEIbIMHU [OKA3aTe/IIMU U KOPHEH; BBIYUCIIATH

3Ha4YCHHA YHCJIOBBIX BBIpa)KeHI/Iﬁ.

OKpyrasiT  ACUCTBUTEIbHBIE YHMCIA, BBIIOJHATH MNPUKUAKY  pe3yJibTaTta

BBIUMCIIEHUM, OIIEHKY UM CIOBBIX BHIPAXKEHUM.

YpaBHEHUS U HEPABEHCTBA

Pewlats nuHEHbIE W KBaJpaTHbIE YPABHEHMS, YPaBHEHUsI, CBOASIIMECS K HUM,
MpocTelInue IpoOHO-paIioHaTIbHbIC YpaBHEHUSI.

Pemiats cuctembl ABYX JTMHEHHBIX YPaBHEHUH C IByMS IEPEMEHHBIMU U CUCTEMBI
JIBYX YpaBHEHUI, B KOTOPBIX OJJHO YPaBHEHUE HE SIBJISACTCS JIMHEHHBIM.

PemaTp TekcToBBIE 337]aUM aNTeOpandecKuM CIOCOOOM C MOMOIIbIO COCTABJICHUS
YPABHEHMS UJIM CUCTEMBI IBYX YPAaBHEHUH C ABYMs IIEPEMEHHBIMU.

IIpoBoauTe mpocTeinme UCCaeN0BaHUs YPABHEHUN U CUCTEM YPAaBHEHUH, B

TOM 4HCI€ C TpUMEHEHHEM TIpauuecKux



IpeAcTaBlIeHUN (yCTaHaBIMBATh, UMEET JIM YPAaBHEHUE UJIM CUCTEMa YpaBHEHHM
pEeLIeHHUs], €CJIM UMEET, TO CKOJIBKO, U IIP.).

PemaTe nuHeliHbIE HEPABEHCTBA, KBAJIpaTHbIE HEPABEHCTBA; U300 pakaTh peUICHUE
HEpaBEHCTB Ha YKCJIOBOM MPSIMOH, 3alMChIBATh PEILIEHUE C TOMOIIbIO CUMBOJIOB.
Pemarh cucTeMbl JMHEWHBIX HEPAaBEHCTB, CUCTEMBl HEPABEHCTB, BKIIIOUAOILUE
KBaJIpaTHOE HEPAaBEHCTBO; H300pakaTb pELICHHE CHUCTEMbl HEpPaBEHCTB Ha

YHCIIOBOU HpHMOﬁ, 3alMUChIBATh PCIICHUC C TIOMOIIBKO CUMBOJIOB.
Hcnons3oBaTh HCPAaBCHCTBA IMIPpU PCUHICHUHU PA3JIMIHBIX 3aJ1a4. CDYHKHI/II/I
Pacnio3naBath (1)YHKHI/II/I H3YUYCHHBIX BHUIOB. IToka3piBaTh CXeMaTHYECKU

pacronoXeHue Ha KOOPAUHATHOM  IJIOCKOCTH
rpapukoB  ¢yHKuuMd  Buma: Yy = kx,y=kx+ b,y = ky=ax?+
x
bx +c,y=x%y=1x,y = lx| B 3aBucuMocTH OT 3HaueHHH KOIPPUIMEHTOB;
OIKMCHIBATH CBOMCTBA (DYHKIIUH.
Crpouts U wu300pakaTb CcXeMaTH4YECKH TI'paduKu KBaApaTUUHBIX (QYHKIUH,
OIMCHIBATh CBOMCTBA KBAJPATUYHBIX (PYHKIUN 1O UX TpaduKaM.
Pacno3naBath KkBajpaTHuHyi0 (YHKUUIO 1O (opMmylie, HPUBOIUTH MPUMEPHI

KBaIPATUYHBIX (YHKIIMH U3 peabHOMN KU3HH, (PU3UKH, TEOMETPHH.

ApudmeTrueckas 1 reoMeTpruecKas mporpeccuu

Pacno3HaBaTh apupMETHUECKYI0 U T€OMETPUYECKYIO MPOTPECCHU TPHU Pa3HBIX
croco0ax 3agaHus.
BI)IHO.]'IHS[TB BBIUHU CIICHUA C HCITIOJIB30BAHUCM (bOpMy.]'I n-ro qJICHaA

apu(MeTH4ecKoi U TeOMEeTPUIECKON POrpeccuii, CyMMBbI MIEPBBIX N YJIEHOB.



° I/I306pa>1<aTb YJICHBI ITOCJICA0BATCIIPHOCTU TOYKAaMH Ha KOOpI[I/IHaTHOfI IIJIOCKOCTH.

e PemaTh 3a1a4u, CBSI3aHHBIC C YHCIOBBIMU ITOCIEIOBATEILHOCTIMH, B TOM YHUCIIE
3aJja4l U3 peasbHOM »KU3HU (C MCIOJb30BAaHUEM KaJbKYyJIATOpa, LU(POBBIX

TEXHOJIOTHUM).

® ll3Bnekatp W MpeoOPa3oBBIBATH MH(POPMAIHIO, MPEACTABICHHYIO B Pa3IUYHBIX
MCTOYHHMKAX B BUJE TaOJIUI], AMArpaMM, rpaduKoB; MpeICTaBIsATh JaHHBIC B BUC
TabauI, TuarpamMm, rpaHuKoB.

e Pemarp 3amayd  OpPraHU30BAHHBIM IepedOpPOM BapHAHTOB, a TaK- € C
UCMOJIb30BaHNEM KOMOMHATOPHBIX MPaBUI U METOJIOB.

® llcnonbk30BaTh ONMcCaTENbHBIE XaPAKTEPUCTUKH JIJII MACCUBOB YHCIIOBBIX JAaHHBIX,
B TOM YHCJI€ CPEAHHE 3HAUCHUS U MEPhI PACCEUBAHUA.

® HaxoauTh 4acTOThl 3HAUYEHUH W YACTOTHI COOBITHS, B TOM YHCIE TMOJB3YSIChH
pe3yJbTaTaMH MPOBENEHHBIX U3MEPEHUN U HAOTIOACHHIA.

® HaxoauTb BEpPOSTHOCTH CIyYalHBIX COOBITUN B M3yYEHHBIX OMbBITAX, B TOM YHCIE

B OIbITaX C PABHOBO3MOXHBIMU 3JICMCHTApPHBIMHA CO6BITI/I${MI/I, B CCpUigx

WCOBITAHUM 10 IEPBOTr0 yCIiexa, B CEpUsX UCTIBITAaHUN bepHynu.
® lImMeTh npencTaBieHUE O CIIyYalHOW BEIMYMHE U O PACIIPEEIICHUH BEPOSITHOCTEM.

e llmeTr mpencraBieHWE O 3aKOHE OOJNBIIMX YHCENT KaK O TMPOSBICHUU
3aKOHOMEpPHOCTH B CITy4allHOM M3MEHUYMBOCTU U O POJIU 3aKOHA OOJBIINX YHCEN B

IIPUPOJIE U OOIIECTBE.

OcBoenue y4yebHoro kypca «I'eomerpusi» Ha YpOBHE OCHOBHOrO 001Iero oOpa3oBaHUS

JOJDKHO ob0ecIieunBaTh JOCTHIXKCHHUEC CIICAYIOINX MPCAMETHBIX 06p330BaTeHBHHX PE3YJIbTATOB:



7 KIIACC

Pacno3HaBaTh M3ydeHHBbIE reOMETpUYECKHE (UTYpPbI, ONPEAENsATh UX B3aUMHOE
pacronoxeHue, U300pakaTh reoMeTpuuecKkue (GUrypbl; BBHITOIHATh YEPTEKU 10
YCIIOBHIO 3a7a4i. MI3MepsATh IMHENHbIE U YIIIOBbIE BEIIMYUHBL. Pemars 3anaun Ha

BBIYUCIICHUEC JJIMH OTPE3KOB U BEJIMYHUH YIJIOB.

Jlenate rpyOyr0 OIEHKY JMHEHHBIX U YTJIOBBIX BEJIMYHUH MPEAMETOB B peabHON
KU3HH, Pa3MEpPOB MPUPOIHBIX 00BEKTOB. PaznmnyaTh pazMepsl S TUX OOBEKTOB IO

MOPSIAKY BEJIMYMHBI.
CTpouTh YepTEXKH K FEOMETPUUECKUM 3aa4aM.

ITonb30BaThCs IMpU3HAKaMU paBC€HCTBA TPCYTI'OJIbHUKOB, UCITOJIb30BATh ITPU3HAKH U

CBOICTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB IIPU PEIICHUH 3a]ay.

HpOBOI[I/ITB JIOTMYCCKHUEC PACCYKICHUA C HUCIIOJIb30BAHUCM TI'COMETPUYCCKUX

TEOpeM.

[Tonp30BaThCs  MpU3HAKAaMU  PABEHCTBA  MPAMOYTOJbHBIX  TPEYTrOJIbHUKOB,
CBOWMCTBOM  MEAMWAHbl, MPOBEAEHHOM K THUIOTEHY3€  MPSIMOYTOJIBHOIO

TPEYrOJIbHUKA, B PEIIEHUH F€OMETPUYECKHUX 3a/1a4.

Omnpenensate mapaaielbHOCTh NPSIMBIX C MOMOIIBIO YTJIOB, KOTOPhIE 00pa3yer ¢
HUMH ceKyias. Onpenenarh NapajielbHOCTh MPSIMBIX C MOMOIIBI PaBEHCTBA

pPacCTOSIHUM OT TOYEK OJHOW MPSMOM A0 TOYEK APYrod MpsMOil.
Pemate 3agaun Ha KieTyaToN Oymare.

ITpoBOANTE BBIUMCIIEHNS U HAXOAWTH YUCIOBBIE U OyKBEHHBIE 3HAUCHMSI YIJIOB B
reOMETPUYECKUX 3a7adyax C HMCIOJb30BAHUEM CYMMBI YIJIOB TPEYTOJbHUKOB H
MHOTOYTI'OJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IpPU IMEPECEUEHUU BYX
napajjleabHbIX IPAMBIX CEKylIel. PemaTe mpakThyeckue 3aa4i Ha HaX O I€HUE

YIJIOB.



® Biagerp NOHATHEM T'E€OMETPUYECKOrO0 MECTa TOYEK. YMETh OINpPEAeaTh
OMCCEKTPUCY yTIJIa U CePeAMHHBIN EPIEHIUKYJISIP K OTPE3KY Kak T€OMETPUUECKUE
MECTa TOYCK.

e @OopMyJMpPOBaTh OIPEACICHUS OKPY)KHOCTH W Kpyra, XOpIbl M JUaMeTpa
OKPY’KHOCTH, ITOJIb30BATHCSI UX CBOMCTBAMU. Y METh MPUMEHATH 3TH CBOMCTBA IPHU
pellieHuH 3a/1a4.

® Branerb NOHATHEM OINKUCAHHOM OKOJO TPEYroJibHUKAa OKPYKHOCTH, YMETh
HaxomuTh e€ meHTp. I[lomp3oBaThesi (akTaMu O TOM, YTO OMCCEKTPUCHI YTIIOB
TPEYTroJIbHUKa TIEPECEKAOTCsl B OJHOM TOYKE, U O TOM, YTO CEpPEAUHHBIC
MEPHEHIUKYJISIPI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OAHOM TOUKE.

® Biagerp NOHATUEM KacaTelIbHOM K OKPYKHOCTH, MOJb30BaThCA TEOPEMOU O
MEePHEHIUKYJISIPHOCTH KacaTeIbHOW U paanyca, MpoBEAEHHOIO K TOUKE KacaHHUs.

® [lonb30BaThCAd MPOCTEUIIMMHU I'€OMETPUUECKUMU HEPAaBEHCTBAMH, ITOHUMATh UX
MIPAKTUYECKUN CMBICIL.

® [IpoBOANTH OCHOBHBIE T'€OMETPUUECKHE IMOCTPOEHHUS C TOMOIIBIO IUPKYIS U
JIMHEHKH.

8 KJIIACC

® Pacrio3HaBaTb OCHOBHBIE BHUJIbI YETHIPEXYIOJIBHUKOB, UX JJIEMEHTHI,
MOJIL30BATHCSI UX CBOMCTBAMU MPH PEUICHUN T€OMETPUUYECKUX 3aay.

® [IpuMeHATh CBOWCTBA TOUKM IEPECEUCHHS MEIUMaH TPEYroJibHUKA (LIEHTpa
Macc) B PEIICHUH 3a/1a4.

® Branerh MOHATHEM CpeAHEW JMHUM TPEYroJbHUKA WU Tpanelnuu, TPpUMEHSTh
MX CBOMCTBA MPH PEIICHUU F€OMETPUYECKUX 3aay.

e Jlonp3oBarbcs Teopemoint daeca U TEOPEMOI O MPONOPLUUOHAIBHBIX OTPE3KaX,
MPUMEHSIThH UX JIJISI pEIICHUS TPAaKTUYECKUX 3a7a4

® [IpumeHAThH MPU3HAKU IOJ00uS TPEYTOJIbHUKOB B  pEIICHUU

reOMCTPUYCCKUX 3a/1a4.



e Jlonp3oBathcsi Teopemo Iludaropa st  pemieHus TEOMETPHUYECKUX U
npakTu4eckux 3anad. CTpPOUTh MaTeMaTUYECKYH) MOJEIb B MPAKTUYECKHUX

3aJadax, CaMOCTOATCIIBHO I€JIaTh qepTéxc 1 HAaXOAUThb COOTBCTCTBYIOIIUC AJIMHBI.

® Branetb NOHATHIMHU CHHYCA, KOCHHYCA M TAHT€HCA OCTPOTO YTIJIa MPSIMOYTOJIBLHOTO
TpeyroibHuKa. [10Mb30BaThCS ITUMH MOHSTUSMHU IS PEIICHUS] MPAKTHUYECKUX

3aJad.

® Brouncnate (pa3aMuHBIMM CIIOCOOAMM) TMJIOWAAb TPEYroJbHUKA M IJIOLaad
MHOTOYTONIBHBIX ~ (GUryp (HOJB3ysAcCh, TE€ HEOOXOAMMO, KaJIbKYJIATOPOM).

HpI/IMeHHTB MOJYYCHHBIC YMCHHUA B IIPAKTUYCCKUX 3a/[adaX.

® Branetb NOHATUSAMU BIIMCAHHOTO U LIEHTPAIBHOTO YTJia, UCIOJIb30BATh TEOPEMBI O
BIIMCAHHBIX yriaX, YriIax MexXAy XopAamMu (CeKylMMH) M yrie MexIy

KAcaTeJIbHOM U XOPIOH IIPU PELICHUU T€OMETPUYECKUX 3a1ad.

® Bragerh MNOHATHEM OIKMCAHHOTO I1eTI:IpéXyl"OJ'II;HI/IKa, IIPUMCHSATH CBOMCTBA

OIMMCaHHOI'O quBIpéxyFOHLHI/IKa IIpy pCIICHUHU 3a/1a4.

® [[puMeHATh MOJYYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTh MAaTEMaTUYECKUE
MOZENH I 33724 pEeaIbHOW )KU3HU U MPOBOAUTH COOTBETCTBYIOIINE BHIUUCICHUS
C TpPUMEHEHHWEM TMOAO00HS U TPUTOHOMETpHH (MOJB3YSCh, TI€ HEOOXOAUMO,

KaJIbKYJIITOPOM).
9 KJIACC

® 3HaThb TPUTOHOMETPUUECKUE (PYHKIMU OCTPBIX YIJIOB, HAXOAMTH C UX MOMOILBIO
pa3Iu4HbIe 3JIEMEHTHI N PSAIMOYT OJIBHOTO TPEYT OJIbHUKA («pemeHue
IPSIMOYT OJIBHBIX TPEYTOJILHUKOBY). HaxoquTh (C MOMOIIBIO KAJIBKYJISITOPA) TMHBI

W YIJIbI IJIA HEeTa0JIUYHBIX 3HAYEHHI.

® [lonk3oBaThCs Q)OpMy.]'IaMI/I NPUBCACHUA KW OCHOBHBIM TPHUTOHOMCTPHUYCCKUM
TOXIACCTBOM JJI HAXO0XICHUA COOTHOIICHUM MCXKAY TPUTOHOMETPUICCKUMHU

BCIIMYHMHAaMM.



Ucnonp30BaTh TEOpEMBbl CHHYCOB M KOCHHYCOB MJII HAXOXKJIECHUS Pa3JIUYHbBIX
AJIEMEHTOB TPEYIroJIbHUKA («pEelIeHUuEe TPEyroabHUKOB»), MPUMEHATh HUX IpU

PCHICHUHN TCOMETPUICCKUX 3a/1a.

Brnanets moHATHAMH TpeoOpa3oBaHUs I0100Us, COOTBETCTBEHHBIX 3JEMEHTOB
noo0HBIX (uryp. Ilomp3oBaThesi cBOMCTBAMHU MOJ00MS MPOU3BOJBHBIX (UTYD,
YMETh BBIYUCIATH JUIMHBI M HAXOIUTh Yribl y MoAoOHBIX ¢(uryp. IIpumensats
CBOMCTBa MONOOMS B MPAKTUYECKHX 3aJadyax. YMETb MPUBOAUTH HPHUMEPHI

NOJ00HBIX (QUTYD B OKPYXKAIOIIEM MHpE.

IToms30BaThCs TCOpEMaMH O NPOU3BCACHHUU OTPE3KOB XOpPHd, O IMPOU3BCIACHUU

OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeIbHOM.

[Tonp30BaThCS BEKTOpaMHM, NOHUMATh UX F€OMETPUUYECKUN U (PU3NIECKHUI CMBICI,
IPUMEHATh UX B PELICHUM NEOMETPUYECKUX U (pu3nuecKux 3anad. [IpumeHsATsH

CKaJIsIPHOC IMTPOU3BCACHHUEC BEKTOPOB IJIA HAXO0XKXACHUA JJIMH U YT'JIOB.

ITomn30BaThCs MCTOJOM KOOPAWHAT Ha IJIOCKOCTHU, IMPUMCEHATH €ro B PCIICHUU

IrCOMCTPUYCCKUX U IIPAKTUYICCKUX 3a1a4.

Braneth mOHATHAMM TPaBUIBHOTO MHOT'OYTOJIbHUKA, JIMHBI OKPY>KHOCTH, JJTMHBI
JIyTU OKPYKHOCTH U paJlMaHHOW MEpBhI yIJIa, YMETh BBIYUCIATH IJIOIIAb Kpyra u

€ro yacreu. HpI/IMeHHTL IMOJIYUYCHHBIC YMCHUA B MPAKTUYCCKUX 3a/lavdax.

Haxomuth ocu (WM TEHTpPBI) CUMMETpHH GUTYp, TPUMEHSITh JIBUKCHUS

IIJIOCKOCTH B HpOCTeI‘/'IHII/IX ClIydadax.

[IpuMeHATH TONydyeHHBbIE 3HAHUS Ha TMPAKTUKE — CTPOUTH MaTeMaTUYecKue
MOJIENH JJI 3a]1a4 peaslbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIUUCICHUS
C NMpPUMEHEHHEM NO0A00US U TPUTOHOMETPUYECKUX (PYHKUMH (IIOJIB3YACh, I'le

HEO00XOIMMO, KAJIbKYJIATOPOM).



TemaTHueckoe INJIAHUPOBAHHUE — «HpaKTHKyM 0 MaTEMAaTHKE»

7 knacc (1 uacoe ™ 34 neoenu = 34 uacos)

Ne Tema Koua- JeATeIbHOCTh YYUTEeIs C Y4eTOM DiiekTpoHHbIE (HU(POBbIE) 00pa3oBaTeIbHbIE
n/n BO padoueii nporpaMmMbl BOCIIUTAHUS pecypcsl
qacoB
1 YucioBbie BhIPAKECHUS 1 e IpUBJIEKATh BHUMAaHHE https://resh.edu.ru/subject/lesson/7261/conspect/
2 CpaBHEHHE YHCIOBBIX BBIPAXKECHUH 1 o0ydaronmXxcs K 00CyKaaeMoit Ha https://resh.edu.ru/subject/lesson/5668/train/
yd AL _

3 [Tpomopruu 1 ypOKe HHPOPMALIUH, AKTHBU3ALIUH https://resh.edu.ru/subject/lesson/1269/
4 ITporeHTHI 2 MMO3HABATEIbHON 1A TETHHOCTH https://resh.edu.ru/subject/lesson/1344/
5 VYpaBHEHHUS C OHOM IEpEMEHHOM 1 00yJaroInXCs; https://resh.edu.ru/subject/lesson/1210/
6 PenieHne TMHENHBIX YpaBHEHHUH C 2 ® 100YX1aTh 00y4arOIUXCsl

MOJyJIEM COOJIFO1aTh HA YPOKE MPHHIIUTIBI https://resh.edu.ru/subject/lesson/7278/conspect/
7 Peuienne MHENHBIX YpaBHEHUN € 3 Y4EOHOM IUCIIUILIHHBI 1 _

napamerpamu CaMOOpraHu3allu; https://resh.edu.ru/subject/lesson/1142/
8 Pelenye TEKCTOBBIX 327124 2 ® [IPUMEHATH HA YPOKE https://resh.edu.ru/subject/lesson/1377/
9 Penienrie KOMOMHATOPHEIX 33124 2 MHTEPAKTHBHBIE OPMbI PAOOTEI ¢ _

11epeGOpOM BapHAHTOB 00yJarONMMHUCS : TPYIIIIOBas paboTta https://resh.edu.ru/subject/lesson/2572/start/
10 Pemenne KOMOMHATOPHBIX 3a/1a4 C 2 i pabota B mapax, KOTopbIe yuar _

OMOLIBIO TpadoB. oOyuaromuxcsi KOMaHIHOWPaboTe U https://resh.edu.ru/subject/lesson/1035/
11 KOMGHHATOPHOE MPABHIO0 YMHOKEHA | 2 B3aUMOJIEHCTBHIO C IPYTUMH https://resh.edu.ru/subject/lesson/2120/start/
12 TlepectanoBki. DakTOpHAT ) 00y4aroIMucs; https://resh.edu.ru/subject/lesson/4927/conspect/
13 CraTucTuyecknue XapakTepuCTUKU 2 ® OpraHu3OBLIBATE WIEPCTBO .

HAGOPA TAHHBIX. Partep 3PYAMPOBAHHBIX 00 YUYAIOIMXCS HA https://resh.edu.ru/subject/lesson/3751/conspect/
14 II 2 HUX HCYCIICBAOIIUMHU ) )

Bﬁfgﬁiﬂfﬁ; AHHC Oy KBCHRED OJTHOKJIACCHUKAMHU, JTAf01IIee https://resh.edu.ru/subject/lesson/7258/main/
15 Tle/eHNE MHOFOWICHA Ha MHOFOWICH 5 00y4aroMUMCs COLUANBHO https://resh.edu.ru/subject/lesson/1327/
16 Bo3Benenne IBYV4IEHA B CTENEHb 2 3HAYUMBIN OIIBIT COTpyAHUYCCTBA U

Tpeyrganmfn?CKaM ' B3aUMHOH OMOIIIY; https://resh.edu.ru/subject/lesson/6119/conspect/
17 (e ——— (I)aHTOB.BI ——— 5 e  PCalM30BBIBATH https://resh.edu.ru/subject/lesson/7275/start/
18 Cucrembl JIMHEMHBIX YPaBHEHUH C 2 BOCITHTATCIILHDIC BOSMOAKHOCTH B




ABYMA ICPEM CHHBIMU

19

Hrorosoe 3austue

Pa3IMYHBIX BUJAX E€ATEIbHOCTH
00y4JaroImmXcs Ha OCHOBE
BOCIIPHSTHS 3JIEMEHTOB
JNEUCTBUTEIILHOCTH : aHAIIN3
MPOOJIEMHBIX CHTYaIUi;

® OpPraHU30BBIBATH JIJISI
o0yJaronmxcsi CUTyalui
CaMOOIICHKH (KaK y4eOHbBIX
JOCTH)KCHHUI OTMETKAaMU,TaK U
MOpaJbHBIX, HPABCTBEHHBIX,
I'Pa)XTaHCKHUX TIOCTYIIKOB);

e (GopMHUPOBATH y
o0yJaroumxcs IpaxaaHCKon
MO3UIINH,CITOCOOHOCTH K TPYAY H
KM3HH B YCIIOBHSIX COBPEMEHHOTO
MUDA;

® CO3/1aBaTh JOBEPUTEIIbHBII
MICHXOJIOTMYECKUH KIIMMATB
KJ1acce BO BpeMsl ypoKa.

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




TemaTHueckoe IJIAHUPOBAHUE — «HpaKTHKYM o MaTeMaTHKE»

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

Ne Tema Koua- JdesATeIbHOCTh YU TEeJIs C DiiekTpoHHbBIE (LU POBHIE) 00pa3oBaTebHbIE pecypPChl
n/n BO y4eToM padoueii nporpaMmmbl
4acoB BOCIIMTAHUSA
1 JleneHue Ha 4acTu 2 e IIpUBJIEKATh BHUMAHHE https://resh.edu.ru/subject/lesson/1969/start/
2 OtHommeHus «0onbIey, «MeHbIme» | 1 00yJaroIMXcs K 00CyXK1aeMoit https://resh.edu.ru/subject/lesson/4050/start/
3 COOTHOIIEHUS MEXKTY 2 Ha ypoKe uH(opmanuu,
panuOHATbHBIMH YHCIIAMH AKTUBM3ALMH [T03HABATEILHOM https://resh.edu.ru/subject/lesson/2914/start/
4 ITporeHThI U ypaBHEHHUS 2 JEATENBHOCTU 00yJaroIMXCs; https://resh.edu.ru/su bject/lesson/1977/trai _n/
5 ToproBo-aeHex)HbIe OTHOIIICHUS 3 e 1O0YXIaTh 00yYarOIUXCs https://resh.edu.ru/su bj_ect/Iesson/2559/ma!n/
6 BkranpiBaiiTe JeHbIH 2 cobmozaTh Ha ypoke npuHuunsl | https://resh.edu.ru/subject/lesson/2937/main/
7 IIpaBuiO BEIYMCIIEHHSI CIIOKHBIX 1 Y4€OHO NUCIHIIITHHBI U _
[IPOLICHTOB CaMOOpraHM3aIIH; https://resh.edu.ru/subject/lesson/5223/conspect/
8 PaznuHbIe BUIBI JUarpaMM. 3 ¢ [MPHUMCHATH Ha yPOKC _
Urenue nuarpamm WHTEPAKTUBHBIC POPMBI paOOTHI https://resh.edu.ru/subject/lesson/6922/start/315615/
9 CosaHue IMarpamMm ¢ MOMOIIBEO 3 COOYHAIOMMHCS: TPYITIOBAS _
3JICKTPOHHBIX Ta0JTHIL paboTa win paboTa B mapax, https://resh.edu.ru/subject/lesson/5817/conspect/
10 | Buasl 3a1a4 Ha paboTy 1 KOTOPBIE y4aT 00y4aromuxcs https://resh.edu.ru/subject/lesson/7763/conspect/
11 3aaun Ha KOHKPETHYIO paboTy 1 KOMaHIHOI paboTe u https://resh.edu.ru/subject/lesson/7763/conspect/
12 | 3amaun Ha aGCTpaKTHYIO paboTy 2 B3aMMOJICHCTBHIO C IPYTHMH https://resh.edu.ru/subject/lesson/7763/conspect/
Oy4JarOIUMHCS;
13 3 2 00yq ; _ _
HZﬁ;;:ﬂiiﬁEHmeHHe # OAHOM e opranusoBeBaTh Medero | https://resh.edu.ru/subject/lesson/5248/train/
14 2 SPYAUPOBAHHBIX 00YYAIOUINXCS _ _
igﬁ;ggﬂiiﬁf PHCHIE B pasHbIX HAJl UX HEYCIEBAO MU https://resh.edu.ru/subject/lesson/5248/train/
OJTHOKJIACCHUKAMH, JIAf0IIee
15 gig?;g{g;immme 1o 3 00y9aroIMMCs COLUATBHO https://resh.edu.ru/subject/lesson/2517/main/
16 3agaun, pemaemMbie C IOMOIIBIO 3 SHATHUMBIH OLIBIT . httos://resh.edu.ru/subiect/| 17972/start/
CHCTEM ypaBHEHHH COTPYAHHYECTBA U B3aUMHOM ttps://resh.edu.ru/subject/lesson star
17 Htorosoe 3anartue 1 TOMOTLH,

® peaJn30BHIBAThH




BOCIIUTATEIBbHBIC BO3MOXKHOCTH
B Pa3JIMYHBIX BUAAX
JeSITETbHOCTH O0yUYaIO X CS HA
OCHOBE BOCIIPUATHS SJIEMEHTOB
JICHCTBUTEILHOCTH :aHAIIN3
POOJIEMHBIX CHTYaIUH;

® OpraHW30BBIBATH JJIS
00y4JaroIMXCs CUTyaIlun
CaMOOIICHKH (KaK y4eOHbBIX
JOCTHKCHUM OTMETKaMH,TaK
Y MOPAJIbHBIX, HPABCTBEHHBIX,
IPaXKJaHCKUX MTOCTYIIKOB);

e (GopMHUPOBATH y
00yYarIIMXCs TPaXKIaHCKON
MMO3UIINH,CIIOCOOHOCTH K
TPYIY ¥ )KU3HU B yCIOBUAX
COBPEMEHHOI'0 MHPA;

e Co37aBaTh
JIOBEPUTEIIbHBIN
IICUXOJIOTHYECKHUM KJIMMAaTB
KJIacce BO BPEMSI ypOKa.




TemaTHueckoe INJIAHUPOBAHHUE — «HpaKTHKyM 0 MaTEMAaTHKE»

9 knacc (1 uacos ™ 34 nedenu = 34 uacos)

Ne Tema Koa- | JleATeJbHOCTH yYUTEJS C y4€TOM DJiekTpoHHbIE (LU PpOBbIE) 00pa3oBaTeIbHbIE
n/n BO padoueii nporpamMmsl pecypcsl
qacoB BOCIIMTAaHUA
1 W3 ucropun pazBuTus GyHKIIUN 1 ® [IpUBJIEKATH BHUMaHHUE
CIIOCO0bI 3a1aHuUs (PYHKITUH obyuarommxcs Kk obcyxmaemoit na | https://resh.edu.ru/subject/lesson/1555/start/
2 Uro noHuMats noja GopmMysioun, 1 ypoke HH(}OpMaIIH, aKTUBU3ALIUT
3ajarouei pyHkuuoo? M03HABATENbHON 1EATETLHOCTH
OOpa3oBaHue KIacCOB PYHKIIMH. 00yYarOIIUXCS; https://resh.edu.ru/subject/lesson/3182/main/
3 PaspbiBHBIE QyHKIINH 1 e MOOYXIaTh 00YJAIOIIIXCS https://resh.edu.ru/su bject/lesson/2569/star_t/
4 Kycouno-nmHeitHbIe QyHKINH 1 co0JIF01aTh HAa YPOKE [PUHIIUIIBI https://resh.edu.ru/subject/lesson/2912/main/
5 [Toctpoenue caoxHBIX GyHKIMH. | 1 y4eOHOH AUCIUIUINHEL 1 https://resh.edu.ru/subject/lesson/1994/main/
6 Omnpenenenue cinoxHo yakmuu | 1 CaMOOpraHu3alny, _ _
110 rpadHKy. ® [PUMEHSATH HA YPOKE https://resh.edu.ru/subject/lesson/6124/train/
7 ['paduKU MHOTOUJICHOB 1 uHTepakTUBHBIE PopMbI paboTei ¢ | https://resh.edu.ru/subject/lesson/5176/main/
8 I'paduxu npobHO-parmonansHbx | 1 00y9arOIMMHUCSI: TPYIIITOBAsT _ _
dyHKImi paboTa wiu paboTa B mapax, https://resh.edu.ru/subject/lesson/2912/main/
9 Mozyiu 1 KOTOpBIC y4aT 00ydaronmuXxcs https://resh.edu.ru/subject/lesson/6862/train/
10 | Mccnenosanue QpyHKuuit 1 KOMaHIHOKpaboTe n https://resh.edu.ru/subject/lesson/6124/start/
11 | 3auernas paboTa no 1 B3aUMO/ICHCTBHIO € APYTHMH
MCCIEI0BAHMIO (DYHKIMH U 06y HaroIIMHCS:;
[OCTPOEHHUIO ee rpaduKa ® OpraHu30BBIBATH IEPCTBO _
12 JIeTIeHIE MHOTOWICHOB YrOAKOM. | 1 3PYAMPOBAHHBIX 00yYaOMIIXCS https://resh.edu.ru/subject/lesson/5298/conspect/
13 PaznoxeHue KBaJpaTHOIO 1 HaZl nX HCYCIICBAIOTIMH
TpexusieHa Ha MHOKHUTEIIH. OIHOKJIACCHUKAMH, AIOILICC
B 00y4JarOIIMMCS COLIMAIIBHO _ _
préizizge FPIPATHOTO 3HAUMMBIi OIBIT coTpyaHMYecTBa | Nttps://resh.edu.ru/subject/lesson/1991/main/
14 Coxpaimenue Apobeit 1 ¥ B3aMMHOI1 TOMOIIH; https://resh.edu.ru/subject/lesson/7777/train/233131/
15 | VpaBHeHuMs, IPUBOJUMEIE K 1 ® PpcaTM30BBIBATH




KBaJIPaTHBIM

16 Pemenue OukBaapaTHBIX
ypaBHEHUN

17 Pemenue npoOHO-paIinoHaIbHBIX
ypaBHEHUIA

18 Pemenue cucrem ypaBHenuii 1
CTETICHHU.

19 Pemenue cucrem ypaBHEHUI 2
CTENEeHU

20 CucremMbl palmOHATBHBIX
YpaBHEHUH

21 VYpaBHeHus, conepkalue
HepeMEHHYIO MO 3HAKOM
MOJTYJISL.

22 HppannoHanbHbIe ypaBHEHHUS.

23 I'padmueckuii ciocod pereHus
ypaBHEHHI U CUCTEM ypaBHEHUI

24 Pemenue 3ana4 ¢ moMoupro
YPaBHEHUU U CUCTEM YPaBHEHUI

25 3a7a4u Ha TIPOLICHTHI.

26 3adeTHas paboTa 10 peuIeHuo
YPaBHEHMI U CUCTEM YPaBHEHUN

27 Pemenue HepaBeHcTB 1 creneHu.
pemmTs Tectsl Ha OUTIN

28 Pemenue HepaBeHCTB BTOPOI
CTENEeHU

29 Pemenue HepaBeHCTB METOIOM
WHTEpBaJa

30 Pemrenue cucrem HepaBeHCTB

31 3averHas paboTa 1o PEIICHUIO
HEPaBEHCTB

32 OTBevyaeM Ha BOMPOCHI

BOCIIUTATEIbHBIE BO3MOKHOCTH B
Pa3IMYHBIX BUIAX JIEATCIBHOCTH
00y4JaroIMXCsi HA OCHOBE
BOCIIPUSITHS 3JIEMECHTOB
JEHCTBUTENTLHOCTH: aHATIN3
MPOOJIEMHBIX CUTYAIIHH;

® OpraHU30BBIBATH JJISI
00y4JaroIMXCs CUTyaIlun
CaMOOIICHKH (KaK y4eOHbBIX
TOCTH)KCHHUI OTMETKaAMU,TaK U
MOpaJbHBIX, HPABCTBEHHBIX,
I'Pa)XTaHCKHUX TIOCTYIIKOB);

e (GopMHUPOBATH y
o0yJaronmxcs IpaxxaaHCKon
MTO3UIIMH,CIIOCOOHOCTH K TPYAY
Y )KU3HH B YCIIOBUSAX
COBPEMEHHOI'0 MUDA;

® C03/1aBaTh
JIOBEPUTEIIbHBIN
TICUXOJIOTHYECKUH KIIMMATB
KJ1acce BO BpeMsl YpoKa.

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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