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B cootBercTBUE ¢ DenepanbHBIM rOCYyAapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM CPEIHETO O0IIero
00pa3oBaHuUs OCHOBHBIE IIETTH 3aBEPIIAIOIIETO dTAra MIKOJIHLHOTO 00pa30BaHUs COCTOAT:

e B 3aBeplIeHUH (POPMUPOBaHHS y OOYUAIOIIMXCS — CPEACTBAMU KYIbTYPHI, HAayKH, HCKYCCTBA,
TUTepaTypel — OOIIEH KyIbTYphl W OTHOCHTEIBHO IEIOCTHOW CHUCTEMBbI 3HAHUMW, NEATEIHHOCTEH W
IIPEJICTaBICHUM O IPUPOJIE, OOIIECTBE U YEIOBEKE;

¢ (opMupoBaHUM YCTONYMBOM MOTPEOHOCTH YUUTHCS, TOTOBHOCTH K HENPEPHIBHOMY O0Opa30BaHUIO,
CaMOpa3BUTHIO U CAMOBOCIIMTAHUIO, K CO3UJATENIbHON U OTBETCTBEHHOM TPYIOBOM JESATENLHOCTH Ha OJyiaro
CEMbH, 00IIECTBA U FOCY/1apCTBA;

® pPa3BUTHH WHIUBUAYAJHLHOCTH W TBOPYECKHX CIHOCOOHOCTEH ¢ y4eToM Mpo(decCHOHAIBHBIX
HAaMEPCHMI, WHTEPECOB H 3alpOCOB OOYYaOIIUXCS, HEOOX0AUMOCTH 3()(YEKTHBHOW IMOATOTOBKH
BBIITYCKHHKOB K OCBOCHHIO IIPOTPaMM IPO(EeCCHOHATBHOTO 00pa30BaHNUS;

e oOecreueHnH yCIOBUI 00y4eHHS M BOCIIUTAHUS, COLMAIN3AIIH U TyXOBHO-HPAaBCTBEHHOTO PAa3BUTHUS
oOyuaronuxcs, (OpPMUPOBaHUS TPAXKAAHCKOM MJIEHTUYHOCTH, COLIMAJIBHOIO CTAHOBJEHHS JIMYHOCTH,
COLIMANIM3allMU B COLMAIIBHO M JIMYHOCTHO 3HAYUMOM NESATENBHOCTH.

N3ydeHne uHTErpupoBaHHOrO Kypca «MaremaTtuka» B CTaplliel IIKOJIE OCYIIECTBIsIETCS Ha 0a30BOM
YpOBHE U HaNpaBjeHO Ha JIOCTHKEHUE CIICAYIOLINX LENeH:

® OBJIQJICHHE CHCTEMOM MaTeMaTUYeCKUX MOHSATUH, 3aKOHOB M METOJIOB, M3y4aeMbIX B Ipejaenax
OCHOBHOM 00pa3oBaTeIbHOM MPOTPAMMBI CPETHEr0 00IIero oOpa3oBaHus;

® OCO3HaHHE U OOBSICHEHHE pOJIM H3YYEHHBIX TIOHSATHUH, 3aKOHOB M METOJOB B OIHUCAaHUU U
UCCIIEIOBAaHUH PEATIbHBIX MPOIIECCOB U SBJICHHI; MOHMMAaHNE OCHOB aKCHOMAaTHYECKOT0 TIOCTPOEHUS TEOPUIA;
MIpe/ICTaBJICHUE O MAaTEMaTUYECKOM MOJIEIMPOBAHUU U €r0 BO3MOXKHOCTSIX;

® OBJIaJICHHME MaTeMaTH4YeCKOW TEPMHMHOJIOTHMEH M CHUMBOJIMKOM, HaYaJbHBIMU HMOHSTUSMU JIOTUKU U
MNPUHIMIIAMA ~ MaTeMaTH4YEeCKOro  JI0Ka3aTelabCTBa; CAMOCTOSITEIbHOE IPOBEACHHE JOKa3aTEJIbHBIX
pacCcyxJICHUI B X0JI€ PELICHUS 3a/1a4;

® BBHINOJHEHUE TOYHBIX M NPHOIMKEHHBIX BBIYMCICHUN M MpeoOpa3oBaHMN BBIPAKEHHI; pelIeHne
YPaBHEHMH M HEPABEHCTB; pEIlIEHHE TEKCTOBBIX 3a/1a4; Mcciel0BaHUE (PYHKIMH, TOCTPOEHUE UX I'PadHKOB;
OLICHKAa BEPOSTHOCTH HACTYIUICHMS COOBITMH B MPOCTEHIIMX CHUTyalUsX; H300pakeHUEe IUIOCKUX U
IIPOCTPAHCTBEHHBIX I'€OMETPHUECKUX (PUT'Yp UX KOMOMHALIMI; YTEHNE TEOMETPHUECKUX YePTEKEH; ONUcCaHKe
1 000CHOBAaHHME CBOWCTB (PUTYP M OTHOIICHUH MEXy HUMU;

® CIIOCOOHOCTH NPUMEHSATh MPUOOPETCHHbIE 3HAHUS W YMEHHUs AJs pelleHMs 3ajad, B TOM YHCIIe
IIPAKTUYECKOT0 XapaKTepa U 3a7ay U3 CMEXHbBIX y4EOHBIX PEIMETOB.

VuebHblii npeamer «Maremaruka: anredpa M Havyajlla MaTeMaTHYeCKOIO aHalln3a, I'eOMETpus
(MHTErpupoBaHHBIM Kypc)», nanee «MaremaTuka», SBISETCS HHTEIPUPOBAHHBIM YYE€OHBIM HPEAMETOM,
OXBaTHIBAIOIIMM OCHOBHOE COJepXKaHHE Y4eOHBIX NpeAMETOB «AsreOpa M Hayala MaTeMaTHYECKOTO
aHam3a» U «l'eomerpust». OH wM3ydaercss TOJNBKO Ha 0a30BOM YpoBHe, oOecrneuuBas YpOBEHb
MaTeMaTU4YeCKOM MOArOTOBKH B COOTBETCTBHM C IIPOEKTOM cojiepkanus DyHJaMEeHTaIbHOTO Apa 00LIero
cpeaHero o6OpazoBanuss u TpeboBanusmMu PI'OC/TOC k pesynbraTaM OCBOGHHUS 00pa3zoBaTeIbHOMN
IIPOrpPaMMBI.

MecTo yueOHOro npeaMera B y4eOHOM ILIaHe

CornacHo ®enepanbHoMy 0a3MCHOMY yueOHOMY IIaHy M 00pa30BaTelbHBIX YUPEKACHUH
Poccuiickoit @enepauuu Ha u3ydyenue marematuku B 10 - 11 xiaccax oTBoAMTCS HE MeHee 276 4acoB U3
pacuera 4 4. B HEJIEIIO.

Kypc matemaruku 10 - 11 k1accoB COCTOUT U3 CIEAYIOUIMX IPEIMETOB: «Aredpa u Havasia aHalIu3ay,
«I"eomerpus».

V3MeHeHMsl, BHECEHHBIE B y4eOHYIO IPOrpaMMy U UX 000CHOBaHHE:

ABTOpckas mporpamma «Anrebpa W Havyana Maremarthdeckoro aHammza 10  kmace»  (6a30BbIi
YPOBEHb), paccuMTaHa Ha 87,5 yacoB U3 pacuéra 2,5 yaca B Heflem0, «Anredpa U Havyajga MaTeMaTH4ecKoro
a”anmu3a 11 xiace» (6a30BbIi ypoBeHB), paccuuTaHa Ha 85 yacoB U3 pacuéra 2,5 yaca B Heento. [Iporpamma
no reomerpun 10 kmacca (0a30BBIH YypOBEHB), aBTOp-cocTaBUTENb T1.A.BypMucTpoBa, H31aTENbCTBO
«IIpocBemenue» paccuntana Ha 52,5 yaca u3 pacuéra 1,5 yaca B Hezemnto, mo reometpun 11 knmacca (6a30Bblit
ypOBEeHB) paccunTana Ha 51 yac u3 pacuéra 1,5 gaca B Henemo. Bceero 140 wacos B 10 kiacce u 136 yacoB
B 11 knacce, 4 yaca B Hezent0. B COOTBETCTBMM € 3TUM COCTaBJIEHO TEMATUYECKOE IIaHMpoBaHue Ha 140
ypokoB B 10 knacce u Ha 136 yacoB B 11 kmacce. [Iporpamma cokpaiieHa Ha 35 4acoB IO CPAaBHEHHIO C
PEKOMEHIYEMOM.
Cpok peanu3aiuu padoueil yueOHOM nmporpamMmbl — JjBa y4eOHBIX TOAA.



B nmamHOoM Kjacce BeAyIIMMH  METOJAaMH  OOy4YeHHsS MpPEAMETY  SBISIOTCSA:  ITOUCKOBBIH,

0OBSICHUTEIbHO-WILTIOCTPATUBHBIN M PENpOIyKTUBHBIN. Ha ypokax MCIONB3YIOTCS 3JI€MEHTHI CIEIyIOIIX
TEXHOJIOTHI: TMYHOCTHO OPUEHTUPOBAHHOE 00yueHue, 00ydeHne ¢ mpuMeHeHueM onopueix cxem, UKT.

YpoBeHb 00yueHus: 0a30BBIIA.

@opMBI IPOMEKYTOYHON U UTOTOBOM aTTECTALNM:

TEKyIIMd KOHTPOJb B BHUAEC MPOBEPOYHBIX pabOT, TECTOB, MAaTEMaTHYECKHX JUKTAHTOB,
CaMOCTOSITENIbHBIX PadoT;

TEMaTHYECKHI KOHTPOJIb B BHJIE KOHTPOJIBHBIX paloT;

WUTOTOBBIM KOHTPOJIb B BHJIE KOHTPOJIBHOH paboTel B hopmare EI'D.

JInyHOCTHBIE, MeTanpeIMeTHbIe M TNpPeAMETHbIe Pe3yJbTaThbl OCBOEHHUSI Y4Ye0HOro mnpeaMera
«MaremaTuka: anreépa u HayaJjla MaTeMaTH4YeCKOro0 aHau3a, reomerpusi» B 10 - 11 kiaccax.

N3yuenne MaTeMaTHKyU B CPEIHEN MIKOJIC HAIIPABJICHO HA JOCTHKECHUE CJIEAYIOIMX LeIeH:

B Hanpaeieruu TUYHOCNHO20 pa3zeumusl.

cOPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIIECTBEHHON TMPaKTHKH, OCHOBAaHHOTO Ha JUAJIOTe KYJIbTYp, a TaKXkKe pPa3IMYHbIX (opM
0O0IIECTBEHHOTO CO3HAHMS, OCO3HAHHE CBOETO MECTa B IMOJIUKYIBTYPHOM MUpE;

c(OPMHUPOBAHHOCTH OCHOB CaMOPa3BUTHSI M CAMOBOCIIUTAHHS B COOTBETCTBHH C OOIIEYETTIOBEYECKIMU
HEHHOCTSIMH U HJIeaJTaMH TPaXKTaHCKOTO 00IIeCTBa;

TOTOBHOCTb U CITOCOOHOCTH K CAMOCTOSITETFHOM, TBOPUYECKON M OTBETCTBEHHOU JIEATEILHOCTH;
HABBIKM COTPYJHHYECTBA CO CBEPCTHUKAMH, JEThMH MIIQANIETO BO3pacTa, B3POCIBIMH B
o0pa3oBaTeNIbHOI, 00IIECTBEHHO MOJIE3HOH, yueOHO-1CCIeA0BATEIbCKOM, MPOEKTHON U IPYTHX BUJIAX
NeSTebHOCTH;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE caMOOOpPa30BaHUIO, Ha MPOTSHKEHUH BCeil
KHU3HU;

CO3HATEIBHOE OTHOUIEHHE K HENpEepbIBHOMY O0pa30BaHMIO KakK  YCIOBUIO  YCIIEIIHOHN
npodecCHOHANIBHON U 0OIIECTBEHHOU e TEILHOCTH,

B memanpeomemnom nanpasnenuu:

pa3BHUTHE UHTEpEca K MaTEMaTUYECKOMY TBOPUECTBY U MaTEMAaTHUECKUX CIIOCOOHOCTEH;

YMEHHE CaMOCTOSITEJIbHO OMNPEAENATh LEeIN ACATeIbHOCTH U COCTAaBJIATH IUJIaHBI JESTEbHOCTH;
CaMOCTOSITENIBHO OCYILECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JESATEIbHOCTD; HCIOIb30BATh
BCE BO3MOJKHBIE pECypChl sl JOCTHIKEHHS] IIOCTABIICHHBIX e U pealu3alud IUIaHOB
NeSITeNIbHOCTH; BBIOMPATh YCIEIIHBIE CTPATETUU B PA3IMYHBIX CUTYAIUIX;

BJIaJICHUE HaBbIKAMU IO3HABATEJIbHOM, y4eOHO-HUCCIEeOBATENIbCKOM U MPOEKTHOM J1eATENbHOCTH,
HaBbIKaMU pa3perieHust MpooiieM; CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSATEILHOMY MTOUCKY METO/I0B
pElIeHUs MPAKTUYECKHUX 3a/a4, IPUMEHEHHUIO Pa3IMYHBbIX METOJIOB IMO3HAHUS;

TFOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSTENbHON HMH(OPMAIIMOHHO-TI03HABATEIbHON JI€ATEIbHOCTH,
BKJIIOYAs yMEHUE OPUEHTHPOBATHCS B PA3IMUHBIX UCTOYHHUKAX MH(POPMAIUH, KPUTHUYECKU OLIEHUBAThH
Y UHTEPIPETUPOBATHh HH(POPMALIKIO, TTOJIYYAEMYIO U3 PA3IMYHBIX HCTOYHUKOB;

BIIaJICHUE SI3BIKOBBIMU CPEICTBAMU — YMEHHE SICHO, IOTUYHO U TOYHO M3JIarath CBOIO TOUKY 3pEHUS,
WCIO0JIb30BATh aJICKBATHBIC SI3bIKOBBIC CPE/ICTBA;

BIIQJICHUE HAaBBIKAMH TI03HABATENHHOM pe(dIeKCUU KaK OCO3HAHMS COBEPIIAEMBbIX NCHCTBUN U
MBICIIUTEIBHBIX POIIECCOB, UX PE3YIBTATOB U OCHOBAHUM, IPAHUI] CBOETO 3HAHUS U HE3HAHU 51, HOBBIX
MO3HABATENbHBIX 33/1a4 U CPEJICTB UX JOCTHKECHHUS.

B npeomemnom nanpagnenuu:

CO3JaHuUC (byHI[aMeHTa AL MaTeMaTU4ICCKOI0 pasBUTHA, (bOpMHpOBaHHH MCXaHNU3MOB MBIIIJICHUA,
XapaKTCPHBIX I MaTeMaTUYEeCKOMN NeATEIbHOCTH.

W3yueHre MaTeMaTHKH B CPEIHEH IIKOJE JaeT BO3MOXKHOCTh OOYYAIOMIMMCS JOCTHYB CIIEIYFOIIUX
pe3yivmamos pazeumus:
B HanpaeieHuu TUYHOCNHO20 paseumusl.:

YMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTb CBOM MBICIM B YCTHOM M NMHCbMEHHOHN pe€Yd, MOHUMATh
CMBICJI IOCTaBJIEHHOH 3a/1a4H, BHICTPAUBAaTh apryMEHTAIUIO, IPUBOAUTH IPUMEPBI U KOHTPIIPUMEPHI;
KPUTHUYHOCTh MBIIIJICHUS, yMEHUE PACIO3HABATh JJOTMYECKH HEKOPPEKTHBIE BBICKA3bIBAHUSL, OTJINYATh
TUIOTE3Y OT (aKTa;

MpeJCTaBICHUEe O MaTeMaTHYECKOW Hayke Kak cdepe 4yeloBEYecKOH JesTenbHOCTH, 00 dTamax ee
Pa3BUTHSL, O €€ 3HAUUMOCTH JUIs Pa3BUTHS IUBHIIN3AIUY;



KpEaTUBHOCTH MBIILJICHUS, NHUIIUATHBA, HAXOTYMBOCTh, aKTUBHOCTH MPHU PEIICHIUH MaTEMaTHICCKIX
3aza4;

YMEHHE KOHTPOJIUPOBATH MPOIIECC U PE3YNIBTAT YUeOHOW MaTeMaTHIECKON AeSITeTbHOCTH;

yMEHUE TUIaHUPOBATh JIEATEILHOCTD.

B memanpeomemmnom nanpasnenuu:

CIOCOOHOCTh K SMOLIMOHAJIBHOMY BOCHPHUATHIO MaTEMaTHUYeCKHX OOBEKTOB, 3ajay, PEUICHHH,
pacCyXIEHUI;

IIEpBOHAYAJIbHBIE IPEJCTABIICHUS 00 UJIEAX U O METO/IaX MaTEMAaTUKU KaK 00 YHUBEPCAJIbHOM SI3bIKE
HayKU U TEXHUKH, O CPEJICTBE MOJCIMPOBAHNUS SIBJICHUN U IIPOLIECCOB;

YMEHHE BUJETb MaTEMaTUYECKYI 3a/Jady B KOHTEKCTE IpOOJIEMHON CHUTyalluu B JIpyrux
JUCUUIIIMHAX, B OKPYKArOUIEH )KU3HH;

YMEHHE HaXOJUTh B PA3IMYHBIX HCTOYHHKAX HWHPOPMALHUIO, HEOOXOIUMYIO [UIS pEIIeHUs
MaTeMaTHYECKUX NMPoOJIeM, U IPEACTABIIATH €€ B IOHATHON (opMe; IPUHUMATh PEIICHNE B YCIOBUSIX
HEMOJIHOM U N30BITOYHOM, TOYHON U BEPOSITHOCTHOM MH(OpMAaLINK;

yYMEHHE IOHUMATh U UCIOJIb30BaTh MaTEMaTHUECKHUE CPEICTBA HAIIIHOCTH (rpaduKu, TUarpaMMBl,
TaOJINLBI, CXEMBI U JIp.) JUIS WIUTIOCTPALK, HHTEPIPETALlMH, apTyMEHTAllUH;

YMEHHE BBIIBUTaTh TUIOTE3bl NPU pEIIEHUH YYeOHBIX 3aJay U TOHHMAaTh HEOOXOJIMMOCTh HX
IIPOBEPKU;

YMEHHE NPUMEHATh WHIYKTUBHBbIE U JI€AYKTUBHBIE CHOCOOBI pacCyXJI€HUH, BUIETb DPA3IUYHbIC
CTPATETHH pELICHUS 3a/1a4;

YMEHHE CaMOCTOSTEIbHO CTaBUTh LEJIH, BBIOUPATh U CO3[aBaTh aJITOPUTMBI JUIsl PEIICHUs] YIeOHBIX
MaTeMaTHYeCKUX MpooIem;

YMEHHE IUIAaHUPOBATh W OCYILIECTBIIATh JEATEIBHOCTh, HANpPABJICHHYIO Ha pEIICHHE 3a/1a4
HCCIIEIOBATENIBCKOIO XapaKkTepa.

B npeomemnom nanpaenenuu:

MOHUMAaTh 3HA4YCHHE MaTeMaTUYeCKOW HayKu AJisi pelleHHs 3ajJad, BO3HHUKAIOUIMX B TEOPUU U
MpaKTUKE, IIUPOTY M OTPAaHUYEHHOCTh NPUMEHEHHUS MaTeMaTUYeCKUX METOJIOB K aHalu3y u
MCCIIETOBAaHUIO IIPOIIECCOB U SIBJICHUM B MPHPOIE U OOIIECTBE;

MMOHUMATh 3HaYEHHE IPAKTUKHU U BOTIPOCOB, BOSHUKAIOIIUX B CAMOM MaTeMaTuKe, A1l (pOPMUPOBAHUS
U Pa3BUTHUS MAaTEeMaTUYECKOW HAyKH;

3HATh WJEH PACIIMPEHHs YUCIOBBIX MHOXECTB KakK Croco0a MoCTpOEHUSI HOBOTO MAaTeMaTH4YeCKOro
anmnapara JJsl pelIeHus MPaKTUYECKUX 3a/1a4 U BHYTPEHHUX 3a/1a4 MaTeMaTUKU;

MOHUMATh 3HAUYEHUE HJeH, METOJOB U PE3ylIbTaTOB anreOpbl M MaTeMaTHYECKOro aHajau3a s
MIOCTPOCHUS MOJIeJIeH peabHbIX MMPOLIECCOB U CUTYaIIU;

MMOHUMAaTh BO3MOXXHOCTHM T€OMETPHUYECKOTO S3bIKa KaK CpPEJCTBA OIMCAHUS CBOWMCTB pPEabHBIX
MpeIMEeTOB M MX B3aUMHOIO pPACMOJIOXKEHHs; YHUBEPCAJIbHBIM XapaKkTep 3aKOHOB JIOTHUKU
MaTeMaTHYECKUX pAaCCYXJACHHM, HUX NPUMEHUMOCTb B PAa3IMYHBIX OOJACTSIX YeJIOBEUYECKOU
NesITeNIbHOCTH;

MMOHUMATh Pa3InyKie TPeOOBaHMIA, MPEABABIAEMBIX K JOKa3aTEIbCTBAM B MATEMAaTHKE, ECTECTBEHHBIX,
COILIMANIFHO-9KOHOMHMYECKUX U TYMaHUTApHBIX HAayKaX, Ha MPAKTUKE;

MMOHUMATh POJIb AKCHOMATUKU B MAaTEMATHKE; BOBMOKHOCTh MIOCTPOSHHS MAaTEMaTHYECKUX TEOPH Ha
aKCHOMaTHYECKOH OCHOBE; 3HAUCHHE aKCUOMATHKH JJIsl APYTrUX 00JacTel 3HaAHUS U JJIs IPAKTUKU;
MMOHUMATh BEPOSITHOCTHBIX XapaKTep pa3jMYHbIX MPOIECCOB M 3aKOHOMEPHOCTEH OKPYKAIOIIEro
MUpa.



Paznen

BbInycKHHUK HAYYUTCS

BBIHyCKHI/IK MOJIYYMT BO3MOKHOCTD
HAYYIUTbCH

Yuciaa u BbIPpaXKCHUSA

1.CB0oOOIHO OTEeprpOBAaTh TTOHATHAMU:
HATYpaJTbHOE YUCIIO0, MHOXKECTBO
HATYPaJTBHBIX YHCEI, I[EJI0C YUCITO,
MHOXXECTBO IIEJIBIX YHCEIT, OOBIKHOBCHHAS
JpoOB, TeCITHIHAS JPOOh, CMEIIAHHOE YHUCITO,
PaIMOHATFHOE YUCITIO0, MHOXKECTBO
PAIOHATIFHBIX YHCEIT, UPPAIIMOHATBHOES
YHCII0, KOPEHb CTEIICHH N, ICHCTBUTEIHLHOE
YHUCII0, MHOXKECTBO JCUCTBUTEIBHBIX YHCEI,
TEOMETPHUYUCCKAs HHTEPIIPETAIHS
HATYPaJIbHBIX, IEIBIX, PAIIHOHATEHBIX,
JICHCTBUTEITHHBIX YHCEI.

2.CpaBHUBATH JICHCTBUTENBHbIE YUCIIA
Pa3HBIMU crioco0amu;

YIOPSI0YMBAT YHCIIA, 3AITUCAHHBIC B BUJIC
OOBIKHOBEHHOW U JIECATHYHOU APOOH, YKCa,
3aIKMCaHHBIC C UCITOb30BAHUEM
apu(METHYECKOro KBaJpaTHOrO KOPHS,
KOpHEH crerneHu Oombiie 2.

3.BBINONHATH BBIYMCIICHUS U IPE00Pa30BaHUs
BBIPAJKEHUH, CONEPKALLUX NEHCTBUTEIbHBIC
YHCIia, B TOM YUCIIE KOPHU HATYpPaIbHBIX
CTEIECHEN.

4.BBINIONHATH CTAHAAPTHBIC TOXKICCTBECHHbIC
npeoOpa3oBaHuUs TPUTOHOMETPUUECKHX,
JIorapu(MUYECKUX, CTCTICHHBIX,
UPPAIMOHAIBHBIX BBIPAKEHHUH.

1.CBO6OI[HO BBITTOJIHATH TOXKICCTBCHHBIC
Hp€06pa3OBaHI/IH TPUTOHOMCTPUICCKUX,
J'IOFapI/I(i)MI/IHGCKI/IX, CTCIICHHBIX BLIpa)KeHPIfI.

ypaBHeHHﬂ N HEPABCHCTBaA

1.CB0O0OOHO ONEepUpPOBATH HOHATUSIMHU:
ypaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIE
YpaBHEHHS U HEPABEHCTBA, YpaBHEHHE,
SABJISIFOLIEECS] CIIEAICTBUEM JIPYTOrO YpaBHEHMUS,
yYpaBHEHHMsI, pABHOCWJIbHBIE HA MHOXKECTBE,
PaBHOCHIIBHBIE IPe0Opa3OBaHUs ypaBHEHHI.
2.Pemats pa3Hble BB ypaBHEHUN U
HEpaBEHCTB U UX CHCTEM, B TOM 4HCIIE
HEKOTOpHIe ypaBHEHUS 3-i1 u 4-1 CcTeneHeH,
JpOOHO-pallOHAIbHBIE U UPPALMOHAIbHBIE.
3.0BnaieTh OCHOBHBIMH THIIAMH
MIOKa3aTeNbHBIX, JIOTapU(PMUYECKHUX,
HppalUOHAIbHBIX, CTEICHHBIX YPaBHEHUH U
HEpaBEHCTB U CTAHIAPTHBIMHU METOJIaMH UX
pELIEHUH U IPUMEHATH UX MPU PEIICHUN
3a1ad.

4.IloHNMaTh CMBICI TEOPEM O PAaBHOCHUIIBHBIX
1 HEPaBHOCHJIBHBIX ITPE00pPa30BaHUAX
YpaBHEHHI M yMETh UX JOKA3bIBATh.
5.Brnanets MeTonaMu pelieHusl ypaBHEHUI,
HEpPaBEHCTB U UX CHUCTEM, yMETh BBIOUPATh
METOJ perIeHuss 1 00OCHOBBIBATH CBOU BBIOOD.
6.Vcrionp30BaTh METO HHTEPBAJIOB /IS
peIIEeHNs] HEPaBEHCTB, B TOM YHCIIE IPOOHO-
palMOHATBHBIX W BKIIOYAIOIINX B ce0s
MppanMOHAIbHBIC BHIPAKECHHUS.

7.Brnanets pa3HbIMU METOIAMHU
JIOKa3aTENbCTBA HEPABEHCTB;

8.CB00OIHO MCIIONB30BaTh TOKAECCTBEHHBIE
IpeoOpa30BaHys NP peNICHNN ypaBHEHNH 1
CHCTEM ypaBHEHHI.

1.CB06OAHO ompenensTh TUI U BEIOUPATh METOX
pelIeH sl TOKa3aTeIbHBIX U JIOraprU(pMUIECKHUX
YpaBHEHHI M HEPABEHCTB, UPPALIOHATIEHBIX
YpaBHEHHI M HEPABEHCTB, TPUTOHOMETPHUIECKUX
YpaBHEHUI M HEPABEHCTB, UX CHUCTEM.
2.CBOOOAHO pemaTh CUCTEMbI THHEHHBIX
YpaBHEHHUH.

DyHKINU

1.Bnaners moHsATHEM CTeTIeHHAs! (QYHKINS;
CTPOUTSH ee TpauK ¥ yMETb NPUMEHSTh
CBOICTBa CTETIEHHON (DYHKIMHY NPH PEIICHUN
3a1a4.

BJ'IaZ[CTL MNOHATHUEM ACUMIITOTBI U YMETh €ro
MNPpUMCHATH IPU PCHICHUUA 3a1a4.




2.Bnanets MOHATHAMU ITOKa3aTeNbHas
(yHKIWS, 9KCIIOHEHTA; CTPOUTD UX Tpa(uKH 1
YMETh NPUMEHSTH CBOICTBA ITOKa3aTeIbHOM
(YHKIMH TIpY pEIIeHNH 3a/1a4.

3.Bnaners monsTHeM JorapupmMudecKas
(YHKIMS; CTPOUTH ee TpaduK U yMETh
TIPUMEHSTH CBOKCTBA JIOTapH()PMUIECKOM
(YHKIMH TIpH PEIICHUH 3a/1a4.

4.Bnanets MOHATHSAMHU TPUTOHOMETPUYECKHE
(YHKIMH; CTPOHUTH UX IpauKU U yMETh
TIPUMEHSTH CBOHCTBA TPUTOHOMETPUYECKUX
(yHKIMH TIpH pElIeHUH 3a/1a4.

5.Bnaners nonsituem oOpaTHast QYHKINS;
TIPUMEHSTH ITO MOHSITHE NPH PEIICHHUN 3a/1a4.

JIeMEHTBI
MAaTEeMaTHYECKOro
aHaJu3a

1.Binagers nousarueM OECKOHEYHO
yOBIBarOIIasi TEOMETPUYICCKAs TPOTPECCHs U
YMETh MPUMEHSTH €r0 MPH PElICHUHU 3a/1a4.

B noBcenHeBHON KU3HU U TIPU U3YYEHUH JPYTUX
y4eOHBIX NIPEIMETOB:

1.PemaTe npukiiagHble 3aJa41 U3 OUOIOTHH,
(pU3UKH, XUMHH, SKOHOMUKH U IPYTHX MTPEAMETOB,
CBSI3aHHBIE C UCCIIEIOBAaHUEM XapaKTEPUCTUK
peabHBIX MPOLIECCOB, HAXOXKICHUEM HanOOJBIINX
1 HAMMEHBIIIUX 3HaYeHU, CKOPOCTH U YCKOPEHUS
U T.IL

2.MlHTepnpeTupoBaTh NOITY4EHHbBIE PE3YIbTATHI.

I'eomeTpus

1.Brnagers reoMeTpuueCKUMHU HOHIATUAMU IPU
PEUICHUU 3a71a4 U MPOBECICHUN
MaTEMAaTHUYECKUX PACCYKIECHUM.
2.CamocTosTensHO (POpMYIHPOBATH
onpeJeseHs TeOMeTPUIECKUX (QuUryp,
BbIIBUTI'aTh I'MIIOTE3bI O HOBBIX CBOMCTBAX U
IPHU3HAKaX FeOMETPUUECKUX QUTYD U
00OCHOBBIBATh MIIN ONIPOBEPIaTh UX,
000011aTh HJIM KOHKPETH3UPOBATh
pe3yabTaThl Ha HOBBIX Kilaccax GHryp,
HPOBOAUTE B HECIIOXKHBIX CIIydasx
Ki1accu(pUKaLUIo GUTYp 1O Pa3IHIHBIM
OCHOBAHHMSM.

3.HccnenoBats 4epTexkH, BKIIOYAs
KoMOuHaMu Guryp, U3BIeKaTs,
HHTEPIPETHPOBATH U MPE0OPa30BLIBATH

nH(OpPMaLUIO, IPEJCTABICHHYIO Ha YepTEKax.

4.PemmaTh 3a71a4l TEOMETPUIECKOIO
COZIEpKaHUs, B TOM YHCIIE B CUTYaLUAX, KOT/1a
QJITOPUTM PEIIEHUS HE CIelyeT SBHO U3
YCIIOBUSI, BBIIOJIHATH HEOOX OAUMBIE JJISI
peLIeHNs 3a/1a91 JOTIOJIHUTEIbHBIE
TIOCTPOEHMS, UCCIEI0BATH BO3SMOXKHOCTD
NPUMEHEHHS TeopeM U GOpMYIl TSl pereH s
3a1ad.

5.YMeth hopMyaHpOBaTh U IOKA3BIBATH
TEOMETPUUECKHE YTBEPIKACHUS.

6.Bnanets MOHATHAME CTEPEOMETPHUH:
TIpU3Ma, MapauIeNIenume ], MUpaMua,
TeTpasap.

7.ImeTh pencTaBIeHNs 00 aKCHOMax
CTEPEOMETPHH H CIEACTBHUAX U3 HUX U YMETh
MIPUMEHATH UX TPH PEIICHUH 3a/1a4.

8.YMeTb CTpOHTh ceueHHst MHOTOTPaHHUKOB C
HCTIONIb30BAHUEM Pa3IMIHBIX METOJIOB, B TOM
4HCcIe U METOJIa CIEIO0B.

9.MImeTs mpezicTaBieHNE O CKPEIINBAIOIIUXCS
MPSIMBIX B IPOCTPAHCTBE U YMETh HAXOIUTh
YTOJI ¥ pPACCTOSHUE MEXAY HUMHU.
10.IIpuMeHATh TeOpeMBI O MapaIeIbHOCTH
MPSIMBIX U TUIOCKOCTEHN B IPOCTPAHCTBE MPU
pelIeHnH 3a1a4.

1.MmeTh npesicTaBieHne 00 aKCHOMaTHYECKOM
METOJIE.

2.Bnaneth NOHATHEM T€OMETPUIECKHE MeCTa
TOYCK B HpOCTpaHCTBe u yMeTI) HpHMeHHTb ux mjis
pelieHus 3aaa4.

3.YMeTh MPUMEHSITD JIsl pEIIeHNs 3a/1ay CBONCTBA
IUIOCKHX M IBYTPAHHBIX YIJIOB, TPEXTPAHHOTO
yIia, TEOPEMbI KOCHHYCOB U CUHYCOB IS
TPEXIPAHHOIrO YIa.

4.Branets NOHATHEM NEPIEHINKYISIPHOE CCUCHHE
IIPU3MBbI U YMETh IPUMEHSATH €r0 IIPU PELLIEHUU
3a7a4.

5.MmeTh mpencTaBiaeHue O JBOMCTBEHHOCTH
[IPaBUJIBHBIX MHOTOTPAHHUKOB.

6.BrnageTs MOHATHUAME IEHTPAIbHOE U
napajijiesIbHOE MPOEKTUPOBAHUE U IPUMEHSTh UX
IIPYU MIOCTPOEHUH CEUEHUI MHOTOTPAaHHUKOB
METOJIOM MPOEKLMIA.




11.YMeTh NpUMEHATH NapajuIENbHOE
IIPOEKTUPOBAHME ISl N300pakeHHsT PUTYD.
12.YMeTh NpUMEHATh NEPIEHAUKYIIPHOCTH
MIPSIMOH M TUIOCKOCTH TP PELICHUH 3a7ad.
13.Brnanets NOHATHAMHU OPTOTOHAIBHOE
MIPOEKTUPOBAHNE, HAKIIOHHBIE M UX TPOEKIINH,
YMETh IPUMEHATH TEOPEMY O TpeX
NIePIIEHANKYIIAPAX NpHU pelieHUH 3a1ay.
14.BnaneTs NOHATUAMU PACCTOSHUE MEXTY
¢urypamu B pocTpaHCTBE, OO
MEPIECHAUKYIIAP ABYX CKPEIIUBAIOIINXCS
MIPSIMBIX U YMETh ITPUMEHSTH UX NIPU pelIeHUN
3ajau.

15.BnaneTs MOHATHEM Yroll MEXKAY MPSIMOH U
IJIOCKOCTBIO ¥ YMETh IPUMEHATH €T0 IpU
peleHnHt 3a1au.

16.Bnagets NOHATHSIMY IBYTPAaHHBIN yrod,
yToJl MeXAY MJIOCKOCTAMH,
NEepHeHIUKYISPHBIE IUIOCKOCTH U YMETh
NPUMEHSTH UX TPH PELICHNH 3a/1ay.
17.Bnaaetrb NOHATHSIMU MPU3MA,
napa’julesIenunes ¥ IpUMEeHATh CBONCTBA
napa’juleNIenuneaa Mpy petieHu  3aaay.
18.BrnaseTb NOHATHEM MPSMOYTOJIBHBIH
napa’suieNIenunes] U IPUMEHATh eTo MpU
peleHny 3aaay.

19.Bnaneth MOHATUSIMU TUPAMUIA, BUIIbI
NUPaMUL, JIEMEHThI IPaBUIIbHOW THPAMUJIBI
Y YMETh MIPUMEHSTH UX TMPH PEUICHUHU 3371a4.
20.Mmetp mpezncTaBiIeHue 0 TeopeMe Diiepa,
NpaBUIbHBIX MHOTOTPaHHUKAX.

21.YMeTh IpUMEHATH A7 pelieHns 3a1aq
CBOICTBA IJIOCKUX U JIBYIPaHHBIX YIJIOB
TPEXTPaHHOTO YIJIa, TEOPEMbI KOCHHYCOB U
CHHYCOB TPEXI'PaHHOT'O YIJIa.

I/ICTOPI(IS[ MAaTEMATUKHU

1.MIlmeTs mpencTaBieHue o BKIaIe
BBIJIAIOINXCS MATEMATUKOB B Pa3BUTHE
HayKH.

2.JloHMMaTh posib MaTEMAaTHKU B Pa3BUTUH
Poccun.

[pencTaBisiTh BKJIA] BBIAAOIIHNXCS MATEMATHKOB
B Pa3BHUTHE MATEMATHKH W MHBIX HAYIHBIX
obJacreit;

MOHAMATH POJTb MATEMATHKH B pa3BUTHH Poccuu.

MeToabl MAaTEMATHKH

1.Mcnionp30BaTh OCHOBHBIE METO/IBI
JIOKa3aTeNbCTBA, IPOBOJUTH JI0KA3aTEIBCTBO
1 BBITIOJIHSTH OIPOBEPKEHHUE.

2.IIpuMeHATh OCHOBHBIE METO/IBI PEIICHUS
MaTEeMaTUYECKHX 3aad.

3.Ha ocHOBe MaTeMaTHYECKUX
3aKOHOMEPHOCTEHN B IPUPOJIE
XapaKTEePHU30BaTh KPAcoTy ¥ COBEPILIEHCTBO
OKPY’KaIOIIEro MUpPa 1 MPON3BEACHUN
HCKYCCTBA.

4 .TIpuMEeHSTh IPOCTEUIIIHE IPOTPAMMHBIC
CPEIICTBA U 3JIEKTPOHHO-KOMMYHHKAI[IOHHBIE
CHCTEMBI NP PEIICHNH MaTeMaTHIeCKUX
3a1ad.

5.11onb30BaThCsl MPUKIAAHBIMU IPOrpaMMaMH
1 TIPOrpaMMaMH CUMBOJIGHBIX BBIYHUCICHHIH
JUI UCCIEIOBAHUS MaTEMAaTUUECKUX
00BEKTOB.

[TpumeHsITh MaTeMaTH4ecKue 3HaHUS K
UCCIEIOBAaHUIO OKPYIKAIOIIETO MUPa
(MonenmpoBaHue (PI3UUECKUX MPOIIECCOB, 3a1a9n
9KOHOMMKH).




Coaep:xkaHue 00pa3oBaHHuA M0 MaTeMaTHKe

(Cooepoicanue obpazosanusi, Komopoe 00IACHO ObiMb 0Cc80eHO K oKoHuanuto 10 knacca, évloeneHo
cepvim Yyeemom)

OcHoBHasi 6a30Basi MporpaMmma

Aure0pa m HayaJIa aHAJIU3a

[ToBTOpenue. Pemenue 3a1a4 ¢ UCHOJIB30BAHUEM CBOMCTB YHMCEN U CUCTEM CUHMCIIEHUS, JEIUMOCTH,
JI0JIE U 4acTeH, MPOUEHTOB, MOAYJIEH 4ucell. PemeHne 3aiad ¢ MCIOJb30BAHUEM CBOMCTB CTENEHEH M
KOPHEM, MHOTO4JIEHOB, TPE00pa30BaHN MHOTOUJIEHOB U IPOOHO-PAlMOHAIBHBIX BBIPAXKEHUH.

Pemenue 3agau ¢ UCNoJIb30BaHUEM I'PaAyCHOM MepBI yriia. Mo1ysb 4ucia U €ro CBOMCTBA.

Pemenune 3amad Ha JBWKEHHWE W COBMECTHYIO pPa0OTy C TIOMONIBIO JIMHEHHBIX M KBAJIPATHBIX
YpaBHEHUH U UX cucTeM. PerieHne 3a1a4 ¢ IOMOIIBIO YHMCIOBBIX HEPABEHCTB U CHUCTEM HEPABEHCTB C OJIHOMN
MEPEMEHHOM, C MPUMEHEHUEM M300paXKEHHUs YUCIOBBIX MPOMEKYTKOB.

Pemenue 3agau ¢ MCHoOIb30BaHUEM YHMCIOBBIX QYHKIHMI U uX rpadukoB. Mcrnoib30BaHne CBONCTB U

rpaQ¥KOB JIHMHEHHBIX M KBaAPATUYHBIX (YHKIHMH, 0OPaTHOM MPOMOPIUOHATLHOCTH M (GyHKIuH Y =+/X.

I'paduueckoe penieHre ypaBHEHU 1 HEPABEHCTB.
Tpuronomerpuueckasi OKpyKHOCTb, paduannas mepa yaia. CUHYC, KOCUHYC, TAHT€HC, KOMAH2EHC
MpOoU3BOJILHOTO yria. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO M CJEJICTBUS M3 HEro. 3HauyeHus

TpuroHoMeTprueckux pynkuui mus yriaos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0, E, E,E, I pan). opmynsi
6 4 3 2
CIIOJHCEHUS MPULOHOMEMPUYECKUX QyHKyull, hopmynsl npusedenuss, hopmynvl 080UHO20 apeyMeHmda.

Hynmu ¢yHKIMN, MPOMEXYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. HawOosiblliee W HaWMeEHBIIEe
3HaueHue ¢pynkuuu. [lepuoauueckue pyHkiuu. YeTHOCTh M HeUETHOCTh GYHKUUNA. CrodcHble hyHKyuu.

Tpuronomerpudeckne ¢QyHKIUH Y =COSX,Y=SINX,y =tgX. @yuxyus Yy=Ctgx. CpoiictBa u
rpaguKd TPUTOHOMETPUICCKUX (PYHKITHH.

ApKKOCHHYC,  apKCHUHYC, apKTaHreHc  uucia.  Apxkkomaneenc  uucna.  Ilpocreiimue
TPUTOHOMETPUYECKHUE ypaBHEHUs. Pelienre TpuroHoMeTpuyecKux ypaBHEHUH.

Obpamuvie mpuconomempuueckue @yHKyuu, ux ceovcmea u epaguxu. Pewenue npocmetiviux
MPULOHOMEMPUYUECKUX HEPABEHCME.

Crenenb ¢ JEHCTBUTENBHBIM IOKa3aTeiaeM, cBoWcTBa creneHu. [IpocTeilmmne nokas3aresbHbIE
ypaBHEHUS U HepaBeHCTBa. [lokazarenbHas pyHKIUS U ee CBOWCTBA U rpaduK.

Jlorapudwm uncna, cBorictBa jorapudma. Jlecatuunslii torapudm. Yucno e. Hamypanvuuiii nocapugpm.
[IpeoOpazoBanue mnorapumuueckux BolpakeHuid. Jlorapudbmuyecknue ypaBHEHHsT M HEPaBEHCTBA.
Jlorapudmuueckas GyHKIUS U €€ CBOWCTBA U rpaduK.

Crenennas ¢pyHKuMs 1 ee cBoiicTBa u rpaduk. UppanuoHansHbie ypaBHEHHUS.

Memoo unmepsanos 0s peuieHus HepageHcma.

IIpeobpazosanus epagpuros ¢ynkyuii. cogue 60016 KOOPOUHAMHBIX OCel, pacmsadiceHue U cocamue,
ompajiceHue OMHOCUMENbHO KOOpOuHamHulx ocell. I paguueckue memoovl peuieHus YpasHeHut u
Hepagencms. Pewenue ypasnenuii u Hepagencms, cooepacaux nepemenHyio noo 3HaKoM MoOyJisl.

Cucmemvl  noxazamenvHvlX, J102apUPMUUECKUX U  UPPAYUOHATbHBIX YypasHeHull. Cucmembl
NOKA3aMeNbHbIX, 102APUPMULECKUX HEPABEHCE.

Bzaumno obpamuvie pynxyuu. I paghuxu 3aumuo oopammusix hyHKyui.

Vpasnenus, cucmemol ypaguenuii ¢ napamempom.

[TpousBonnas ¢pynkuuu B Touke. KacarensHas k rpaduky ¢dyHkiuu. ['eomerpuueckuii U pU3nIecKuii
CMBICIT TPOU3BOIHOMN. [Ipon3BogHbIE aneMeHTapHbIX GYHKUMA. [Ipasuna oughgepenyuposanus.

Bmopas npouzsoonas, ee ceomempuueckuii u puzuyecKuti CMvici.

[Tonsitre o HenmpepbIBHBIX PyHKIUAX. TOUkM IKCTpeMyma (MakcuMyma U MUHUMYMa). MccnenoBanue
JJIEMEHTapHBIX (YHKIUH Ha TOYKM JKCTpEMyMa, HAauOOJIbIIIee W HAaUMEHBIIEe 3HAYCHHE C IOMOIIBIO
NPOU3BOHON. [locmpoenue epaghuxos ghynkyuil ¢ nomowvbro npou3eoonvix. Ilpumenenue npouzsooHoU npu
peutenuu 3a0au.

[TepBooOpasnas. Ilepsoobpasnvle snemenmapuvix ynxyuu. [lnowads KpueonuHelHol mpaneyuu.
@opmyna Heromoua-Jleubnuya. Onpedenennvliil unmezpan. Buiuucienue nnowaodeil niockux queyp u
00veM08 meil paujeHus ¢ NOMOWbIO UHMepad.



I'eomerpus

[ToBTOpenue. Pemienne 3agay ¢ NpUMEHEHHEM CBOHCTB (GUIyp Ha IUIOCKOCTH. 3ajadyd Ha
JI0Ka3aTeIbCTBO M IOCTPOECHUE KOHTpIpHMEpoB. lcmonbp3oBaHue B 3agadax MPOCTEHIIMX JIOTUYECKHX
npaBuil. PerieHue 3agayd ¢ KCHOJIB30BAHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOLIEHWM B IPSIMOYIOJIbHBIX
TPEyroJibHUKaX, ()aKTOB, CBS3aHHBIX C YETHIPEXYTOJbHUKAMU. Pemenne 3a1ay ¢ CHoIb30BaHUuEM (DaKTOB,
CBSI3aHHBIX C OKPY)KHOCTSIMU. PelieHue 3a1a4y Ha U3MepeHus Ha IJIOCKOCTH, BBIYMCIIEHUE JIIMH U IUIOIIAIEH.
Pewenue 3a0au c nomowpio 6ekmopoé u koopounam.

Harnspnas crepeomerpus. urypel n ux wnzoOpakeHus (kyO, mupamuaa, mnpusma). OcHogHuvle
noHAmus cmepeomempuu u ux ceovicmsa. Cedenust Kyoa u Terpaspa.

Touka, mpsiMasi ¥ MJI0CKOCTh B IPOCTPAHCTBE, AKCUOMBI CTEPEOMETPUU U CIEICTBUA U3 HUX. B3aumHoe
pacroJio’)KeHUE MpsMBIX U IUIOCKOCTEM B mpocTpaHcTBe. [lapainenbHOCTh HPSIMBIX M IUIOCKOCTEH B
npocrtpaHcTse. M300paxkeHne npocTelImnx NpoCTPAaHCTBEHHBIX (PUTyp Ha MIIOCKOCTH.

PaccrostHus mexxay Gpurypamu B mpoCTPaHCTBE.

Vsl B npoctpaHcTBe. [lepneHuKyIIspHOCT NPSAMBIX U INIOCKOCTEM.

[Ipoexuust gurypsl Ha IIOCKOCThb. [IpuM3HAaKM NEPHEHIUKYISIPHOCTH MPSAMBIX M IJIOCKOCTEH B
npocrpaHcTBe. Teopema o Tpex neprneHIuKyispax.

Muororpannuku. [lapamnenenunea. CBoiicTBa MNpsIMOYrOJIbHOTO —Mapaienenumnena. Teopema
[Mudaropa B npoctpanctse. [Ipuzma u nupamuaa. [IpaBunbHas nupamuaa U npaBuibHas npusMa. [Ipsamas
nupamMuia. JJIeMEeHThI IPU3MbI U THPaMUIbI.

Tena BpaieHus: LUIMHAP, KOHYC, cepa u map. OCHOBHBIE CBOWCTBA MPSMOT0 KPyroBOro HMJIMHIPA,
MPsIMOTO KpyroBoro Konyca. M3o0pakeHue Ten BpalleHus: Ha MII0CKOCTH.

IIpeocmasnenue 06 yceuennHom KOHyce, ceueHUus KOHyca (napanieibHoe OCHOBAHUIO U NPOXoosiujee
yepe3 GepuiuHy), ceueHus YUiuHopa (napanieibHo U NepneHOUuKVIApHO ocu), cedenus wapa. Pazeepmka
YUIUHOPA U KOHYCA.

IIpocmetiwiue komOUHAYUYU MHO202PAHHUKOS U mell 8paujeHus mexcdy cobou. Berarcienue 31eMeHTOB
MPOCTPAHCTBEHHBIX (UTYp (pedpa, TMaroHaIu, yriIbl).

[nomaap MOBEPXHOCTH MPABUIILHON MUPAMHUJIBI M IPSAMOM Mpu3MbI. [1no1ane moBepXHOCTH TPSMOTO
KpPYTrOBOTO LIWJIMHJIPA, NPSMOIO KPYrOBOrO KOHYyCa M 11apa.

[Tonsarue 06 o6peme. OOBEeM MUpPaMUIbI U KOHYCA, TPU3MBI U muHApa. O0beM mapa.

IlooobHble mena 6 npocmpancmee. COOTHOILIEHUSI MEXIY IJIOIIAIMU TOBEPXHOCTEN 1 0ObeMaMu
OI0OHBIX TEIL.

Jleudicenus 6 npocmpancmee: napannienbHvlii. NepeHoc, YEHMpPAIbHAs CUMMEMpPUs, CUMMEMpPUs.
omHocumenbHo niockocmu, nogopom. Ceoticmea 0sudicerutl. Ilpumenenue 08UICEHUI NPU peuleHUU 3a0ay.

BekTopsl 1 koopauHatel B nmpocTpaHcTBe. CymMMa BEKTOPOB, YMHOXEHUE BEKTOPAa HA YUCIO, YTOJ
Mexay Bekropamu. KosmHeapHble M KOMILIaHapHbIe BEKTOPbl. CKanapHoe npoussedenue 6eKmopos.
Teopema o pasnodceHuu 6ekmopa no mpem HeKOMNIaHapHuiM eekmopam. CKanapHoe npousgeoeHue
8ekmopoe 6 koopournamax. lIpumenenue 8eKmopos npu peutenuy 3a0a4 Ha HaxoxHcoeHue paccmosHui, OJuH,
niowiaoetl u 06bemos.

VYpasnenue niocxocmu 6 npocmpancmee. Ypasuenue cghepvi 6 npocmpancmee. Popmyna O
8LIYUCTEHUS PACCMOAHUS MeHCOY MOUKAMU 8 NPOCMPAHCMEe.

BepositHOoCTh M cTaTHcTHKA. PadoTa ¢ JaHHBIMU

[ToBTOpenue. Pemenue 3aaay Ha TabnUYHOE U Tpaduueckoe npeAcTapieHue JaHHbIX. Mcnonp3oBaHue
CBOMCTB M XapaKTEPUCTUK YHCIOBBIX HAOOPOB: CPeTHMX, HANOOJIBIIIET0 U HAMMEHBIIIEr0 3HAUEHUs, pa3Maxa,
oucnepcuu. PeweHnue 3adau Ha onpedeneHue yYacmomevl U GeposmMHOCMuU cobvimutll. Buiuucnenue
8ePOSIMHOCME 8 ONbLIMAX C PABHOBO3ZMONCHLIMU IIeMEHMAPHbIMU ucxooamu. Pewenue 3adau c
npumeHenuem KomouHamopuxu. Pewenue 3a0ay na eviuucieHue 8eposmuocmeri He3a8UCUMBIX COObIMULL
npumeHenue opmynvl cloxceHus eeposmuocmeti. Pewenue 3adau ¢ npumenenuem ouacpamm OJiinepa,
oepesa eeposimuocmell, hopmynvl bepruynnu.

Ycnosnas eepossimnocms. Ilpasuno ymuodcenus eepoamuocmeti. Popmyna nNOaAHOU 8ePOAMHOCTIU.

Huckpemnvie cuyyaiinvle @enuuuHvl U pacnpeoenenus. Heszasucumvie cnyuaiinvie GeaUYUHDI.
Pacnpeodenenue cymmor u npouzgedenus He3asuUCUMbIX CIYUAUHBIX ETUYUH.

Mamemamuueckoe odxcuoanue u oucnepcus CiyyanHou eeaudunsl. Mamemamuueckoe odxcuoanue u
oucnepcust CyMmul Cryyatnsvlx eenuyut. I eomempuueckoe pacnpeoenenue. bunomuanvnoe pacnpedenenue u
e2o ceolicmea.



Henpepuvignuvie cayuaunvie eenuuunvl. llowamue o niomuocmu eeposamuocmu. Paenomepnoe
pacnpeoeneHue.

Ilokazamenvroe pacnpedenenue, e2o napamempbi.

llonamue o nopmanvHom pacnpeodenenuu. llapamempuvl HopmanbHo2o pacnpeodenenus. llpumepuvl
CYYAUHBIX 8ENUYUH, NOOYUHEHHBIX HOPMATLHOMY 3AKOH) (RO2PEeUHOCb USMEPEHUU, POCM Yel08eKa).

Hepasencmeo Yebviuesa. Teopema bBepuyanu. 3axkon 6onvwux uucen. Buvibopounwiii memoo
usmepenus gepoamuocmeti. Ponv 3axona bonvuiux uucen 6 nayke, npupooe u oodwecmaee.

Kosapuayus 0syx cayuaunvix eeruuun. Ilowsmue o kosggpuyuenme xoppensyuu. Cosmecmmuvle

HaOI00eHUs1 08YX CAYUAUHBIX 6elUYUH. Bbibopounblil Kodghhuyuenm koppenayuu.

IInanupyeMble mpeaMeTHBIE Pe3yJbTaThl 0CBOEHHS Kypca «MaTreMaTukay

(IIpeomemmuvie pe3ynbmamul 0C80eHUs KYPCA, Npedvssisiemble nocie okonyanus 10 knacca, gvloenietul
cepuiM Yeemom, mpebosanus, 8bl0eNeHHble KYPCUBOM NPUMEHSIOMC NPU KOHMPOTe YPO8H NOO20MOBKU
00yUarowWuxcs, NIAHUPYIOWUX NPOOOIHCAMb 00YYeHUe 6 8Y3aX C NPOPUILHBIM IK3AMEHOM NO MameMmamuke)

B pezynomame usyuenus mamemamuku Ha 6a3080M ypoGHe YUEHUK 00J1HCEH

AJITEBPA

yMeTh

® BEITIOJTHATh apu(PMeTHYeCKue JCUCTBUS, COUYeTasl YCTHBIE W MUCHMEHHBIC MPHEMBI, MPUMEHEHHE
BBIYHCITUTEIIBHBIX YCTPOMCTB; HAXOINUTh 3HAUCHUS KOPHS HATYPAIbHOUW CTEIICHH, CTETICHH C PAIMOHATHHBIM
mokaszaTesieM, Jorapudma, UCIONb3ysl NMPH HEOOXOJAUMOCTH BBIYMCIUTEIBHBIE YCTPOWCTBA; MOJIB30BATHCS
OLICHKOM ¥ MPUKUIKON IIPU MPAKTUYECKUX PaCUeTax;

¢ IPOBOJIUTH IO HW3BECTHBIM (GOopMyJaM W TpaBwIaM MpeoOpa3oBaHusi OYKBEHHBIX BBIPaKCHHUM,
BKJTFOUAIONTUX CTCTICHH, PaJIUKAIIBI, JJOrapu(PMBI M TPUTOHOMETpHYSCKHES () YHKITHH;

¢ BEIYUCIIATh 3HAYCHWS YHCJIOBBIX W OYKBEHHBIX BBIPAKEHHM, OCYIIECTBISAS HEOOXOIUMBIC
MOJICTAHOBKHU M ITPE0OPa30BAHNS;

HCNOJIL30BATH NpHOOpeTeHHble 3HAHUSI W YMEHUSI B MNPAKTHYeCKOW [1esiTeIbHOCTH U
NOBCEIHEBHOM KU3HM JIS:

e PAKTUYECKUX pacueToB Mo ¢Gopmynam, BKItodas (opMmylbl, colepKallie CTENEHU, PaauKaibl,
Jorapu@mbl ¥ TPUTOHOMETpUYECKHE (DYHKIIUU, UCIOJIB3YS IPU HEOOXOIMMOCTH CIPAaBOYHbIE MaTepUaibl U
MPOCTEUIINE BEIYUCIUTENbHBIE YCTPONCTBA;

®OYHKIUU U TPAOUKU
yMeTb

e OIIpe/ICTATh 3HAueHHE (YHKIUM MO 3HAYEHHUIO apryMeHTa MpU pPAa3JIMYHBIX CIOco0ax 3aJaHus
byHKINH;

e CTPOUTH I'paUK U3yYEHHBIX (PYHKINH;

e  OMNMUCHIBATh MO TpaduUKy U 8 npocmeuwux ciy4asax no gopmyie NOBEACHUE U CBOMCTBA QYHKIIUM,
HaXOJUTh 10 rpaduky GyHKINYU HauOOJIbIINE U HAUMEHbIINE 3HAYCHHUS,

o pelaTth ypaBHEHHUS, MPOCTEHIIME CUCTEMbl YpaBHEHUH, HUCIONbB3YS ceoucmea (yHKyuli U UX
rpaduKoB;
HCIOJIL30BATH MpPHOOpPeTeHHble 3HAHUSI W YMEHHUSI B NPAKTHYECKOH [1esiTeIbHOCTH U
MOBCEeIHEBHOI KU3HHU IS

® OMHCaHUSl C MOMOUIBI0 (DYHKIWH pa3IUYHBIX 3aBUCUMOCTEH, MPEICTaBICHUS HX TIpaduyueckw,
UHTEpIpeTay rpaduKos;

HAYAJIA MATEMATHYECKOT' O AHAJIN3A
yMeTb

e  BBIUUCIATH MPOU3BBOJHBIE U NEPBO0OPA3Hble DNEMEHTAPHBIX (YHKIIMMA, UCIONB3YS CHpaBOYHBIC
MaTepHabl;

e  HCCNEAOBaTh B MPOCTEHIINX claydasX (YHKIMH Ha MOHOTOHHOCTb, HAaXOJWTh HAuWOOJIbIINE U
HauMEHBIIINE 3HAYeHUs QYHKUIUN, CTPOUTH IPpaUKH MHOTOUJICHOB U NPOCENUUX PAYUOHATLHBIX (YHKYULL
C MCMOJIH30BaHUEM allllapaTa MaTeMaTH4eCKOTO aHallN3a;

®  GBIYUCIAMb 8 NPOCMEUUUX CYUAAX NIOWAOU C UCNONIb30BAHUEM NEPEOOOPA3HOU,

HCNOJIL30BATH TPHOOPETEeHHbIe 3HAHUSI W YMEHUSI B NPAKTHYECKOH /1esiTeIbHOCTH U
MOBCEIHEBHOI KU3HU IS

e peIICHMs] TPUKIATHBIX 3a7a4, B TOM YHCJIE COLUATBHO-d)KOHOMUYECKUX M (UINYECKUX, Ha

HauOOJBIIINE U HANMEHbIIINE 3HAYCHHsI, HA HAX0KJIEHIE CKOPOCTU U YCKOPEHHS,
YPABHEHUS U HEPABEHCTBA



yMeThb pelaTh palUOHANbHBIE, MMOKAa3aTeIbHBIC U JIOrapU(PMHUECKHE YpPaBHEHUS U HEPAaBEHCTBA,
npocmeuuiue UppayuoHaIbHbvle U MPU2OHOMEMmpUudecKue YpaeHeHus, ux CUCmemb;
® COCTaBIIAATh YPABHEHUS U HEPAGEHCMEa TI0 YCIIOBUIO 331a4H;
® YICTIOJIb30BATH JUISI IPUOJIMKEHHOTO PEIICHHs YpaBHEHHI U HEPABEHCTB TpapUUECKUIl METO/T;
e 1300pakaTh Ha KOOPAWHATHOM IIOCKOCTH MHOKECTBA DPEUICHWH MPOCTEHIINX ypaBHEHHUH M HUX
CUCTEM;
HCIOJIL30BATH MpPHOOpPeTeHHble 3HAHUSI W YMEHUSI B MNPAKTHYECKOH /1esiTeIbHOCTH U
MOBCEAHEBHOM KM3HU JUIS:
® [IOCTPOCHHUS U UCCIIENOBAHUS IPOCTEUIINX MATEMAaTUYECKUX MOJIEIIEH;
3JEMEHTHI KOMBUHATOPUKH, CTATUCTUKHA U TEOPUU BEPOATHOCTEHR
yMeThb
e peliaTh NpocTeillline KOMOMHATOPHBIE 33Jayd METOJOM Iepebopa, a TaKKe C HCHOJb30BaHUEM
W3BECTHBIX (PopMyIT;
® BEIYHCIIATH B MPOCTENUIINX CIIy4asX BEPOATHOCTH COOBITHI Ha OCHOBE MOJICUETA YHCIIA MCXO/I0B;
HCIO0JIL30BATH MNpPHOOpPeTeHHbIe 3HAHUSI W YMEHUSI B MNPAKTHYECKOH [1esiTeIbHOCTH U
NOBCEAHEBHOM KM3HHU JUIS:
e aHAJIM3a peaJIbHBIX YMCIIOBBIX JIaHHBIX, PEJCTABICHHBIX B BUJE TUarpaMMm, rpaQuKosB;
e aHaJIM3a UHPOPMAIMH CTATUCTUYECKOTO XapaKTepa;
IF'EOMETPUs

yMeTh Pacrio3HaBaTh HA YePTEKAX M MOJEISIX MPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCUTH TPEXMEPHBIC
00BEKTHI C UX OMUCAHUSIMH, N300pAKEHUSIMH;

o OIMHMCbIBATh B3aAUMHOC PACIIOJIOKCHUE IMTPAMBIX U IUIOCKOCTEH B MMPOCTPAHCTBE, apcymMermupoeaniob
ceou cyafcdeﬁuﬂ 00 smom PacnonoxceHuu,

e  AHANU3MPOBATh B MPOCTEUIIMX CIIydasiXx B3aMMHOE PAcMoJIOKeHUE 0OBEKTOB B MPOCTPAHCTBE;
e  1300pakaTh OCHOBHBIE MHOTOTPAHHUKHU U KPYTJIbIC TEJ1a; BHIIOJIHATH YEPTEXKH 10 YCIOBUSAM 3a/ay;
®  cmpoumb npocmeliuiue ceyeHus Kyoa, npusmsl, NUPaAmMuobsl,

e pemiarh IUTAHUMETPHYCCKHE W MPOCTEHINNAE CTEPEOMETPUYCSCKUE 3aJjaud Ha HaXOXICHHE
T€OMETPUYECKHUX BEJIMYUH (JIJIMH, YIJIOB, IUIONIAeH, 00bEMOB);

e  HCIIOJIBH30BATH MPH PEIICHUH CTEPEOMETPHUECKHUX 3a/1a4 TUTAaHUMETPUIEeCKUe (haKThl 1 METOJIBI

e  IIPOBOJUTH JIOKA3aTEIIbHBIC PACCYKACHHS B X0OJI€ PEIICHUS 3a/a4;

HCNOJIb30BATh TNPUHOOpPeTEeHHbIE 3HAHMA M YMeHHsl B TMNPAKTUYECKOH [IesiITeJIbHOCTH M
MOBCEIHEBHOM KM3HHU IS

e ucciefoBaHus (MOICTUPOBAHMUS) HECIOKHBIX IPAKTHYECKUX CHUTYallMii HAa OCHOBE HM3YYEHHBIX
dbopmyn u cBOMCTB uryp;
BBIYMCIICHUS. 00OBEMOB M IUIOINAJCH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TN MPH PCIICHUU MPAKTUICCKHX
3aJ1a4, UCIOJIb3YS MPU HE0OXOUMOCTH CIIPABOYHHUKH M BHIYHCIUTENBHBIE YCTPOICTBA.

JlocTikeHue BCeX YKa3aHHBIX IIeJieH, 3aady M IOJyYeHUE 3alUIAaHMPOBAHHBIX PE3YJIbTaTOB
OCYILIECTBIISICTCSl 4Yepe3 COJCPKAHUE HM3y4yaeMOro IMpeaMeTa W TEXHOJOTHH OpraHu3alid y4eOHOTO
npoiiecca. ITOMY CIOCOOCTBYET HCIOJIb30BAaHUE TEXHOJOTHH JTUYHOCTHO-OPUEHTHPOBAHHOTO OOYYEHHS,
MPUMEHEHHE, aKTUBHBIX ()OPM M METOIOB OOyUCHHSI.

Hcnoab3ylTes ciieayomme MeToAbl OPraHu3aIuH Y4eOHOi 1esiTeIbHOCTH:

. co3/laHue MPOOJIEMHON CUTyalluM M TOMCKHM pelieHHusl MpoOieMbl Ha OCHOBE y4eOHOTo
MaTepHala 1o TeMe ypoka (mpoOieMHBbIN AUaior);

. MIOMCKOBO-UCCIIEI0BATEIbCKAE METO/IBI;

. BBIMIOJIHEHHE CAMOCTOSATENILHOW paboThl (¢ y4eToM BbIOpaHHOHM 00Opa3oBaTesbHON
TPaeKTOPHUH);

. paboTa B rpynmax (mapax) MoCTOSIHHOTO U IEPEMEHHOTO COCTaBa;

. paboTa ¢ TeKCTOM y4yeOHUKa;

. MIPOBEpKa JJOMAIIIHETO 331aHuUs;

. BBITIOJTHEHUE UTOTOBBIX KOHTPOJBHBIX PabOT B (pOpME TECTOB;

. MOJrOTOBKAa JOKJIAJ0B M pedeparoB Ha OCHOBE OTOOpa M aHaimu3a HHGOpPMAIHMH, C

UCIOJIb30BAHUEM JIOTIOJIHUTENIBHON JUTepaTyphl (CIPaBOYHUKH M SHUMKIIONEANHU, CETEBBIE PECYpCHI,
3JIEKTPOHHBIE OUOIMOTEKU U T.1.);



. BBICTYIIJICHHE C JIOKJIAJI0OM; OpraHu3alys JTUCKYCCUHM M Y4acTHE B JUCKYCCHH IO MTOTaM
BBICTYIIJICHUS
. BBITIOJTHEHUE TBOPYECKUX pabOT M MX 3aIINTA;
. OpraHu3aius KOPPEeKIUOHHOW PabOTHI.
TemaTH4eckoe NJIAHUPOBAHME MO aJredpe U HAYAJIAM aHAJIH3A
(o yyeonuky 0. M. Kossiruna)
10 xmacc (87 yacoB)
[ToBTOpenue marepuaia (6 yacos)
HeiictButenbabic yncia. CTeneHb ¢ IeHCTBUTEILHBIM IMOKa3areeM. (8 4acon)
Crenennas ¢pynkius (10 gacos)
[TokazarenpHas ¢pynkuus (10 gacos)
Jlorapudmmueckas Gpyakmus (15 gacos)
Tpuronomerpuueckue popmyssl (17 gacos)
Tpuronomerpuueckue ypaBHeHus (15 yacos)
[ToBTOpeHue 6 acos

11 knacc (85 yacoB)
[ToBTOpeHue marepuana (6 4acoB)
Tpuronomerpudeckue GpyHKImu (8 4acoB)
[TpousBoaHas 1 ee mpuMeHeHUs (22 4acoB)
Wuterpan (10 wacos)
DneMeHTbl KOMOMHATOPUKH (6 4acoB)
3HAKOMCTBO C BEPOSITHOCTBHIO M CTATHUCTUKOM (7 4acoB)
[ToBTopenue (26 yacos)

TemaTHYecKOe NJIAHUPOBAHHE N0 TeOMETPHHI
(mo yueonuky JI. C. Atanacsina)

10 knacc (53uaca)
[ToBTOpenue 2 vaca
Brenenue (akcnoMbl CTEpEOMETPHH M MX CIIEICTBHS) (2 4acCOB)
[TapannensHOCTh PAMBIX U TIOCKOCTEH (12 yacoB)
[lepnieHIUKYISIPHOCTD NMPSAMBIX U TIOCKOCTEH (13 yacoB)
Muororpanauku (12 gacoB)
BexTopsl B mpocTpancTBe (5 4acoB)
Hrorosoe moBTropenue kypca reomerpun 10 kmacca (7 4acoB)

11 kaacce (51 gac)
[ToBTOpenue (5 yacos)
Meto KOOpJMHAT B MPOCTPaHCTBE (8 4acoB)
Hununanap, konye, map (15 gacos)
O6nemsl Ten (16 yacos)
3aKIII0OYUTENbHOE IOBTOPEHHE Kypca reoMeTpuH (7 4acoB)



[MoypouyHoe muIaHUpOBaHKE
yueOHOro MaTepuaJia no ajaredpe u Hayajnam anaamsa 11 kaacc.

Cooepocanue mamepuana oamul Mamepuanui
K YpOKy

niaamu ¢paxm | llpuuuna
KoppeKyuu

IloBTOpEeHue.(64).

Iens:

-(opMUpPOBaHUE TIPEICTABICHUN O IIEJIOCTHOCTH U HEMPEPHIBHOCTH Kypca aireOpsi;

- OBJIaJICHHE YMEHHEM 0000IICHHS ¥ CHCTeMaTH3alluy 3HAaHUH TI0 OCHOBHBIM TeéMaM Kypca anreopst 10
KJiacca;

-pa3BUTHE JJOTUYECKOTO, MATEMATUUECKOTO MBIIIUICHUS] K1 UHTYHIIUH, TBOPUECKHUX CITIOCOOHOCTEN B
00JacTH MaTEeMaTHKH.

1. Crenennas (yHKIUS, €€ CBOWCTBA U TpaduK. 6.09
2. lNokazarenpHast QyHKINS, €€ CBOMCTBA U rpaduK. 8.09
3. Jlorapudmuueckas GyHKIMA, €€ CBOWCTBA U 13.09
rpaduk.

4. Ioka3zaTenbHbIe U Jorapugmuueckue ypapHenus 1 | 15.09
HEPaBEHCTBA.

5. TpuroHomeTpudeckue GOPMYIIBL. 20.09
6. TpuroHoMeTpHUYECKUE YpaBHEHUS. 22.09
7. BBostHAst KOHTpOJIbHAS padoTa. 27.09
Tpuronomerpuueckue pynkuuu (134)

Hemu:

-hopMHUpOBaHKE MPEACTaBICHUN 00 00JIACTH OTIPECICHHS U MHOKECTBE 3HAYCHUW TPUTOHOMETPHUECKHUX
(yHKIIMHA, 0 YSTHOW U HEYETHOU (PYHKIIMH, O TIEPUOANUECKON PYHKIMH, O TIeproie QYHKIIUH, O
HAaMMCEHBIIEM TOJIOKHUTEITHLHOM ITEPHOJIE;

-popMHpOBaHNE YMEHUH HAXOUTH 001aCTh ONPEICIICHIS] 1 MHOXKECTBO 3HAYCHHI TPUTOHOMETPUIECKUX
(GYHKIUH CIIOKHOTO apryMeHTa, MPEeACTaBICHHOTO B BUIE APOOU M KOPHSI,

-OBJIaJICHUE YMEHUEM CBOOOJIHO CTPOUTH Ipaduku (PYHKIMI ¥ OMMUCHIBATh NX CBONCTBA,

- OBJIaJICHHE HaBBIKAMU MPEOOPA30BaHMS BEIPAXKEHUH, COJIEpKAIIUX 00paTHBIE TPUTOHOMETPUIECKUE

GbyHKINH.

7.060acTh onpeieICHUsT 1 MHOKECTBO 3HAYCHU I 29.09
TPUTOHOMETPHUYECKUX (PYHKIIUH.

8. Ynpaxuenus B HaxoxxieHuu oosiactu onpenenenus | 4.10
Y MHOXKECTBA 3HAUYCHHUH TPUTOHOMETPHUYECKHIX

GyHKIHH.

9.CBoiicTBa YETHOCTH U HEYETHOCTH 6.10
TPUTOHOMETPHUYECKUX (PYHKIIUH.

10.CBOMCTBO MEPUOJMIHOCTH TPUTOHOMETPHUCCKHIX 11.10
(b yHKIHIA.

11. CoiicTBa QyHKIIMU y=COS X U ee rpaduxk. 13.10
12. CoiictBa hyHKIMH y=SiN X U e¢ rpaduK. 18.10
13. CgoiictBa QpyHKIMH y=1g X U ee rpaduk. 20.10
14. OGpaTHbIe TPUTOHOMETPUYECKUE PYHKIUH. 25.10
15. I'pacduku TpuroHoMeTprudecKkux GyHKIMHA 1 27.10
(GyHKIHHI, 00paTHBIX TPUTOHOMETPUIECKHM.

16. KonTposbHas paboTa 1o Teme 8.11
«Tpuronomerpudeckre QyHKIUN.




IIpousBoaHas u ee reomeTpuuecKuii cMbiciI. (114)

Llens:

-opMUpOBaHKE IOHIATUI O MTHOBEHHOUM CKOPOCTH, O KacaTeIbHON K IUIOCKON KPUBOM, O KacaTeIbHOU K
rpaduky GyHKIIUH, O TPOU3BOTHON (HYHKITHH, O (PU3HUECKOM CMBICIIE POU3BOIHOM, O TEOMETPUICCKOM
CMBICTIE TIPOU3BOIHOM, O CKOPOCTH U3MEHEHHUS (PYHKITMH, O Tipenene (GyHKIUN B TOUYKE, O

¢ hepeHIUPOBAaHUH, O MPOU3BOIHBIX JIEMEHTAPHBIX ()YHKITHIA;

-(opMUpOBaHNE YMEHUS UCTIOJIB30BATh AJITOPUTM HAXOXKJICHHS TIPOU3BOJHOM 3JIEMEHTAPHBIX (DYHKITUN
IIPOCTOTO U CJIOYKHOTO apryMEHTa;

-OBJIaJICHHE YMEHHUEM HaXOUTh MPOU3BOIHYIO JIFOO0H KOMOWHAIIUY 3JICMEHTAPHBIX ()yHKIIHIA,
-OBJIJICHHE HABBIKAMU COCTABJICHHSI YPaBHECHUS KacaTeIbHOU K rpaduKy (GyHKITH IPU JOTOJTHUATEIIBHBIX
YCIIOBUSX, HAXOXKJCHHUE YTIIOBOTO KOA(PDUITMEHTA KacaTeIbHOM, TOYKH KaCaHHS.

20.ITpousBosHas pyHkuuu. Puznyeckuil u 10.11
T€OMETPUYECKHUI CMBICIT TPONU3BOAHON. M3ydeHue
MOHSITUH.

21. IIpousBogHast pyHKUIMU. PUZNUECKUN U 15.11
F€OMETPHUUYECKHI CMBICIT TPON3BOAHON. Pemenune
YIPAKHEHUM.

22 Ilpou3BoiHasi CTENEHHON (PYHKIINH. 17.11
23. TlpousBoaHas crerneHHON QyHKun. [Iponssomnas | 22.11
CTETIeHU U KOPHSL.

24. TlpaBuiia quddepeHITnpoBaHUS. 24.11
25. IlpaBwia quddepennupoanus. [Ipon3BoaHbIe 29.11
OCHOBHBIX DJIEMEHTAPHBIX (DYHKITHH.

26.1Ipon3BoIHBIE HEKOTOPBIX AJIEMEHTAPHBIX 1.12
GyHKIIHN.

27. IIpon3BOIHBIE HEKOTOPBIX AIEMEHTAPHBIX 6.12
byHKIIHH.

28.I'eomeTprydecKuii CMBICI TTPOU3BOIHOM. 8.12
29.YpaBHeHHE KacaTenbHOU K Tpaduky QyHKIIHH. 14.12

30.KontposibHas padota no teme «IIponsBoanas uee | 16.12
TrCOMETPUICCKUIN CMBICI.




IIpuMmenenune

npou3BoaHoi(104)
Llens:
-(opMHpOBaHUE MPEICTABICHUH O MPOMEXYTKAX BO3pACTaHUs U YObIBaHUS (DYHKIIMH, O 3HAKAX
MIPOU3BO/IHOM, O TEOpPEME JOCTATOYHOTO YCIOBUS BO3pacTaHus (PYHKIMH, O IPOMEXKYTKaX MOHOTOHHOCTH
¢byHKIMH, 00 OKPECTHOCTH TOYKHU, O TOYKAX MAKCUMyMa U MUHUMYyMa (DYHKIIMH, O TOYKAX IKCTPEMYyMa, O
KPUTHYECKHX TOYKAX;
- popMUpOBaHUE YMEHUS CTPOUTH ICKU3 rpaduka QyHKIUU, €CIIH 3aJIaH OTPE30K, 3HAYCHUS (DYHKITUU HA
KOHI[aX 3TOTO OTPEe3Ka M 3HAK MPOU3BOJAHON B HEKOTOPHIX TOUYKAX (PYHKIUH;
-OBJIaJICHHE YMEHUEM MIPUMEHSATH IPOU3BOIHYIO K UCCIIETOBAHUIO (PYHKIIHI U TIOCTPOCHUIO TPaHKOB;
-OBJIa/ICHHE HABBIKAMU HCCIIeI0BaHMs (DYHKIIMKA HA MOHOTOHHOCTh, HAX0K/ICHHE HAMMEHBIIETO U
HanOOJIBIIET0 3HAYCHUH, TOUKU Nepernda u MHTEPBAJIOB BHITYKJIOCTH BBEPX U BHH3.

31.Bo3pacTtanue u yobiBaHUE (PYHKIUU. 21.12
32.Bo3pacTtanue u yobIBaHUE (PYHKIUU. 23.12
33. DkcTpemMyMbl YHKIIHAHU. 28.12
34. DxcTpeMyMbl (YHKIIAH. 12.1.
35. [IpumeneHne Mpou3BOTHON K IOCTPOESHHUIO 14.01
rpadukoB QPyHKIUH.

36. [IpumeHeHre TpOU3BOIHOM K TOCTPOECHHUIO 17.01
rpaguKoB (PyHKITHIA. 19.01
37.Haubonblliee 1 HAUMEHbLIEe 3HaUeHNEe QYHKIIHUH. 21.01
38. HauGonpmee n HanmeHbinee 3HaueHne Gpynknun. | 24.01
39.Bemykiocth rpaduka pyaknun. Toukn neperuda. | 26.01
40. Beimykiocts rpaduka Gyakmun. Touku meperuda. | 28.01
41.KontponpHas pabota o teme «IIpumenenune 31.01
MIPOU3BOJHOI.

IlepBooOpa3nas u uarerpaJ (144).

ens:

-hopMHpOBaHKE MPEACTABICHUN O MEpBOOOpa3HON (PYHKIIMH, O CEMEHCTBE MEPBOOOPA3HBIX, O
muhdepeHITMPOBaHUH U HMHTETPUPOBAHUH, O TaOJIHIIE TIEPBOOOPA3HBIX, O MPABUIIAX HAXOKICHHS
epBOOOPa3HBIX;

-popMHpOBaHUE YMEHUSI HAXOIUTh [T (DYHKIIUU TIEPBOOOPa3HYI0, TpaduK KOTOPOH MPOXOIMT Yepes3
TOYKY, 33JJaHHYI0 KOOPIMHATAMU;;

-OBJIaJICHHEC YMEHUEM HaXOJUTh TUIONIA/Ib KPUBOJIMHEHHOW TPATICIIHH;

-OBJIaJICHHE HABBIKAMU pelieHus 1 epeHInaibHOro ypaBHEHHUS, YIOBICTBOPSIIONIETO YCIIO BUIO.

42 .TlepBooOpa3zHast (HyHKIIUH, CEMEHCTBO 2.02
NepBOOOPA3HBIX.

43. IlepBoobpazHas GyHKIHH 4.02
44 TlpaBwiia HaXOXK/JIEHUS ITEPBOOOPA3HBIX. 7.02
45.Tabnuma nepBooOpa3HbIX. 9.02
46.11momanb KpUBOJIMHEHHOHN Tparneyy U HHTETPaJl. 11.02
47. Ilmomaab KpUBOJWHEHHON Tpanenuu u uarerpai. | 14.02
48.BpIunciaeHne HHTErPaJioB. 16.02
49 .BpruncineHue UHTErpasos. 18.02
50.IIpuMeHeHne NpOU3BOIHOM U HHTETpaNa K 21.02
pELIEHHIO MPAKTUYECKHUX 3a/1a4.

51. IlpumeHeHne NpoU3BOIHON U UHTETpalla K 25.02
pELIEeHHIO MPaKTUYECKHUX 3a/1a4.

52. IlpumeHeHne NPOU3BOIHOM U UHTETpalla K 28.02
pELIEeHHIO MPAKTHYECKHUX 3a/1a4.

53.TpennpoBouHble ynpaxkHeHus. 3aganus EI'D. 2.03
54. TpennpoBouHble ynpaxHeHus. 3aganus EI'D. 4.03
55.KontponbHas pabota o teme «Ilepoobpasnasu | 7.03
UHTETpajy.




KomOunaTopuka. JiaemeHTbl TeOpun BeposiTHOcTel. Ctatucruka (134)

Llens:

-(opMUpOBaHUE TIPECTABICHUN O CTATHCTUYECKUX XaPAKTEPUCTUKAX, MHOKECTBAX U TEOPUU
BEPOSITHOCTEM;

-opMUpPOBaHNE YMEHUS BEIYUCIIATH BEPOSTHOCTD CIIYUaHHOTO COOBITHS, B T.U. C UCIIOJIb30BAHUEM
BEPOSITHOCTH IMPOTHUBOIIOJIOKHOTO COOBITHS, 3aKOHOB CIIOKECHHUSI U YMHOKECHHUS BEPOSITHOCTEH;
-OBJIaJICHUE YMEHUEM HaXOJUTh KOJUYECTBO MEPECTAHOBOK, Pa3MEIIEHNUN, COUETAHUH;
-OBJIAJICHUE HABBIKAMU PEIlICHUs] KOMOMHATOPHBIX 3a]1a4.

56.11paBwito MPOU3BEACHHUS. 9.03

57 IlepecTaHOBKH. 11.03
58.Pa3menienus. 14.03
59.CoueTanus ¥ MX CBOICTBA. 16.03
60.bunom HurotoHa. 18.03
61.CoObITHsa. KomOMHAIMK COOBITHIA. 21.03

[TpoTHBOTIOIOKHBIE COOBITHS.
62.BeposTHOCTD coObITHS. CrioskeHne BepositHocTed. | 23.03

63.HezaBucumbie coObITHSA. YMHOXKEHUE 1.04
BEPOSTHOCTEM.

64.CratucTudeckast BEpOSITHOCTD. 4.04
65.CiyqaifHple BEJIMYHHBI. 6.04
66.1lenTpanbHbIC TCHICHIIUH. 8.04
67.Meps pazbpoca. 11.04

68.KontposipHas padota o teme «KomOmHaTOpUKA.
DJIEMEHTHI TEOPUH BEPOSTHOCTEH. CTaTUCTHKAY.

IToBTOopenue.(134).

ens:

-hopMHUpOBaHKE MPEACTABICHUHN O IETIOCTHOCTU U HETIPEPHIBHOCTH Kypca aireOpshl;

- OBJIaJICHUE YMEHUEM 0000IICHHS M CUCTEMAaTHU3alluK 3HAaHUH TI0 OCHOBHBIM TeMaM Kypca anreopsr 11
KJ1acca;

-pa3BUTHE JJOTHYECKOTO, MATEMAaTUUECKOTO MBITTUICHUS] K UHTYHITUH, TBOPUYECKHUX CITIOCOOHOCTEH B
00J1aCTH MaTEMaTUKH.

69.CteneHu U KOpHH. 13.04

70.CTenieHH ¥ KOPHH, TPEHUPOBOYHBIC YIIPAKHECHHS. 15.04

71.I1oka3arenbHble PYHKIMS, YPABHCHHS U 18.04

HEPaBEHCTBA.

72. IlokazaTenbHble (QYHKIMS, YPaBHEHUS U 20.04

HEpaBEHCTBA. TPEHUPOBOYHBIE YIIPAKHEHHUS.

73. Jlorapupmudeckrie pyHKIUU, YpaBHEHUS U 22.04

HEPaBEHCTBA.

74. Jlorapudmudeckre GpyHKIUU, YpaBHEHUS U 25.04

HEpaBEHCTBA. TPEHUPOBOYHBIC YIIPAKHEHHUS.

75. YpaBHeHUs U HepaBeHCTBA. MeToAbl PEIICHHUS. 27.04

76.YpaBHEHUS U HEPABEHCTBA. T pPEHUPOBOYHBIE 29.04

yIPaKHEHHUS.

77.Tpuronomerpuueckue GopmMyIibl. 2.05

78. TpUrOHOMETPUYECKUE YPABHEHMSL. 4.05

79.MtoroBasi KOHTpOJIbHas paboTa. 6.05

80-89. Peseps. 11.05
13.05
16.05
18.05
21.05
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MeTton koopauHaT B npocrpanctBe (12).
OcHoBHasl 11€71b: CHOPMUPOBATH YMEHUS IPUMEHSITh KOOPIUHATHBINA U BEKTOPHBIA METO/IbI K PEIICHUIO

3a]a4 Ha HAX0KJICHHE JUTMH OTPE3KOB M YIII0B MEK/Y NPSIMBIMHA U BEKTOPAMHU B IPOCTPAHCTBE.

1 | 1. IlpsamoyroJibHble CUCTEMBI KOOPJUHAT B 2.09
MIPOCTPAHCTBE.

2 | 2. KoopauHaTsl BEKTOpA. 7.09

3 | 3. Cs3b MEXly KOOPJAUHATAMH BEKTOPOB H 9.09
KOOpAMHATAMH TOYEK.

4 | 4. [Ipocreiimue 3a1a4u B KOOpAMHATAaX. 14.09

5 | 5. Pemenne 3ana4 no teme «KoopauHaThs 16.09
TOYKHU U KOOPJMHATHI BEKTOPA».

6 | 6. KoaTposbHas paboTa 1mo Teme 21.09
«KoopIuHAaThl TOUYKH ¥ KOOPIMHATHI
BEKTOPay.

7 | 7. Yron mexay Bektopamu. CkasipHOE 23.09
MIPOU3BEICHNE BEKTOPOB.

8 | 8. BoruncieHune yrioB MeXy IPSIMBIMH U 28.09
TUTOCKOCTSIMHU.

9 | 9. [loBTOpCHHE TEOPUH, PEIIICHHUE 33]1aY. 30.09

10 | 10. dsuxenus. LlenTpanpHas, oceBas 1 5.10
3epkaigbHas cummeTpus. [lapannenbHbii
nepeHoc.

11 | 11. [loBTOpEHME TEOPHUH, PEIIICHUE 3a]1a4. 7.10

12 | 12. KoHTposbHas paboTa 1o Teme 12.10
«CKansipHOE TIPOU3BENICHHE BEKTOPOBY.

uavuap, konyc u map (10).
OcHOBHasl 11eJIb: 1aTh y4YalllUMCs CUCTEMaTHYeCKHUe CBEJICHHSI 00 OCHOBHBIX BUJaX Tell BpallleHHUS.

13 | 1. Tlonsarue uumuuapa. [Inomans 14.10
MOBEPXHOCTH LUJIMHJIPA.

14 | 2. Hwmnap. Pemenne 3amay. 19.10

15 | 3. Ilonsarue xoHyca. [lnomans noBepXxHOCTH 21.10
KOHYyca.

16 | 4. Konyc. Yceuennslii konyc. Pemenue 3anau. | 26.10

17 | 5. Cdepa u map. YpaBuenue chepsl. 9.11

18 | 6. BzaumHoe pacnosioxxeHue chepsl 1 11.11
MJIOCKOCTH.

19 | 7. KacaTenbpHast JI0CKOCTh K cdepe. 16.11

20 | 8. [Tnomane cdepsl. Pemenue 3amay. 18.11

21 | 9. [loBTOpenue Teopun. Pemenue 3a1ad. 23.11

22 | 10. KonrtponbHas padora no teme «lunmunap. | 25.11
Konyc. [Hapy.

Oo6bembl Tea (14).
OcHoBHasl IeTb: TPOAOJIKUTE CUCTEMATUYECKOE U3YYeHHE MHOTOTPAaHHUKOB M TEJ BPAIIEHHS B X0J1€
pelieHus 3a/1a4 Ha BEIYHCIICHHE 00bEMOB.

23 | 1. [lonstue oobema. O6beM npssmoyronsrHoro | 30.11
napajJiesienunea.
24 | 2. O6beM NpsAMOi IPU3MBI, OCHOBAaHHEM 2.12
KOTOPOH SIBJISETCS MPSMOYTOJIbHBIN
TPEYroJIbHUK.




25 | 3. O0beM npsAMOii IPU3MBI C TIPOU3BOJIBHBIM | 7.12

OCHOBaHHEM.

26 | 4. O0beM uIHHIIpA. 9.12

27 | 5. BeruncneHnue 00beMOB Tell C IIOMOIIIBIO 16.12
OTIpENIeNIEHHOTO UHTETpaa.

28 | 6. O0beM HaKIOHHOU Mpu3MbI. O0beM 18.12
nupamuapl. O0beM KOHYcCA.

29 | 7. IloBTopenue Teopuu. Pemenue 3aay. 23.12

30 | 8. Pemenne pacueTHBIX 3a7a4 10 TeMe 24.12
«O0beM MHOTOTPAaHHUKOBY.

31 | 9. KontposbHas padoTa mo reme «O0bem 28.12
MHOTOTPaHHHKOBY

32 | 10. O6wsem mapa. O6bem mapoBoro cermenTa, | 18.01
IIIAPOBOTO CJIOS ¥ [IIAPOBOTO CEKTOpA.

33 | 11. Pemenwue 3aqa4u Ha BEIYMCIIEHHE 00BeMa 25.01
mapa 1 ero 4acTeu.
34 | 12. Ilomaap NOBEPXHOCTH CREPHI. 1.02

35 | 13. TloBTOpenue Teopun. Pemenwne 3amad mo 8.02
teme «O0bem mapa. [Tnomans cheps».
36 | 14. KontpoapHas padora o Teme «O0beM 15.02
mapa. [lnomanes chepoiy.

IloBTOpenue Kypca crepeomerpuu (14).
OCHOBHas 11€JIb: CHCTEMATU3UPOBATh 3HAHUS 110 BCEM TEMAaM CTEPEOMETPHH.

37 | 1. B3aumHOe pacrioyioskeHHe MPSIMBIX U 22.02
IJTIOCKOCTEH B MPOCTpaHCTBE. J{ByrpaHHbIN U
MHOTOTPAHHBIN yro.

38 | 2. Terpasap u mapayutenenumnes. 3agaun Ha 1.03
MOCTPOCHUE CEUCHUH.

39 | 3.IlepneHAUKYAIPHOCTH MPSMBIX U 15.03
mrockocteit. Teopema o Tpex
MEePIICHINKYIISpax.

40 | 4. Muororpannuku. [Ipu3ma u nupamuaa. 22.03

41 | 5.IlpaBunbpHas nupaMua. Y CceUeHHAs 5.04
UpaMuza.

42 | 6.IlpaBunpubiec MHOTOTpanHuku. Cummerpust | 12.04
B IIPOCTPAHCTBE.

43 | 7.BekTopbl. MeTO1 KOOpIMHAT B 19.04
MIPOCTPAHCTBE.

44 | 8. CxansgpHoe Mpou3BeACHNE BEKTOPOB. 26.04
Beruuciienue yrioB Mexy IpsMbIMH U
TUIOCKOCTSIMHU.

45 | 9. Hunmunap. Konye. YceueHHBbIH KOHYC. 3.05
[Tnoraaps MOBEPXHOCTH.

46 | 10.Cdepa u map. YpaBHeHHe cepsl. 10.05

B3aumMHoe pacrosiosxenue cepsl 1
wiockoctu. [Inomans chepsl.

47 | 11. O0beM Tena. Pemenue 3agad Ha 17.05
BBIYHCIIEHHE 00HEMOB TEJL
48 | 12. O6bem mapa 1 ero yacTei. 22.05

49 | 13. UToroBas KOHTpoOJIbHAs paboTa.
50 | 14. 3akm0YUTENbHBIN YPOK.
51 | 15. Peseps.




Oowan xapakmepucmuka yueoHo20 npoyecca

O06pa3oBarenbHbIC U BOCITUTATEIbHBIC 33141 00YUYEeHUSI MaTEMATUKE JIOJDKHBI PEIIaThCsl KOMILIEKCHO
C y4€TOM BO3PACTHBIX OCOOCHHOCTEH ydarmuxcs. 3aKOHOM 00 00pa30BaHUH YUUTEIIO PEJOCTABISIETCS IPABO
CaMOCTOSITEILHOTO BEIOOpA METOIMYECKUX ITyTEH M MPHUEMOB PEIIEHUs 3TUX 3ajad.

Ha ypokax uCHOJIB3YIOTCS 2/1eMeHmbl CIAENYIOIIUX MEXHOA02Ull: TUYHOCTHO OPHUEHTHPOBAHHOE
oOy4eHue, UrpoBbIe, MPOOIEMHOE 00yUeHHE, YpOBHEBAs TU(depeHInaNNs, pealn3aus TCOPUH HOITATHOTO
(dhopMHUpOBaHHSI YMCTBCHHBIX JICHCTBUHN, HHIUBUIYTH3AIHS O0yICHHUS.

[IpyHIMOMATBHBIM TOJIO)KEHUEM OPraHU3alliy IIKOJIBHOIO MaTeMaTHYeCKOro o0pa3oBaHUs B
OCHOBHO1 IITKOJIC CTAHOBHTCS ypoBHEBas AuddepeHuanus o0ydeHus. ITo 03HAYaeT, YTO, OCBaUBast OOITHIA
KypC, OJHHM ULIKOJIbHUKM B CBOUX pE3yjJbTaTaX OrPAHUYMBAIOTCS YPOBHEM 00s53aTelIbHOM IMOATOTOBKH,
3a(huKCUpOBaHHBIM B 00Pa30BaTEIILHOM CTaHAAPTE, IPYrHe B COOTBETCTBHHM CO CBOMMH CKJIOHHOCTSIMH U
CIOCOOHOCTSIMH JIOCTHTAIOT OoJiee BBHICOKHX pyOexei. IIpum 3TOM KakIplii MMEET MPaBO CaMOCTOSATEIBHO
pelIuTh, OTPAaHUYUTHCSI MUHUMAIBHBIM YPOBHEM WM K€ MPOJBUTATHCS Janblie. FIMEHHO Ha 3TOM MyTH
OCYILIECTBIISIOTCS TYMAaHUCTHYECKHE Havyajla B OOy4eHUU MaTeMaTHKe.

Benymumu memooamu obOyuenus npenMery SIBIAIOTCS: OOBSICHUTEIBHO-UIUTFOCTPATHUBHBIMH,
PENPOTYKTUBHBIN, YACTUYHO-TTIOMCKOBBIH.

OcHoBHas popma 00yueHusn — ypox.

Cucrema ypoKOB yCIIOBHA, OJJHAKO MOYKHO BBIJIEIUTh CIIEAYIOIINE BUIbI:

Ypoxk-iekuus. 3T0 ypoK, Ha KOTOPOM H3JIaraeTcsi TEOPETUYECKUI MaTepHall U3y4aeMoi TeMbl, Kak
MPaBUJIO, CJIOXKHOTO JUISl CaMOCTOSITENIBHOTO HM3Yy4Y€HHUS WJIM MaJlo CBSI3aHHOTO C paHee HM3yYeHHBIM, HO
MPENIONaraloTCs COBMECTHBIE YCWJIMS YUUTENsl W YYEHUKOB JJIsl pelieHus oOmed mnpobaeMHoM
ITO3HABATENBHON 3a/1a4H.

Ypok-0ecena. 1o ypok, Ha KOTOpOM OOBSICHEHHE HOBOIO MaTepHualia MPOMCXOJUT IMPH OMOpe Ha
3HAHUS y4YaIIuXcsl.

Ypok-npakTukym. Ha ypoke ycwieHwe NpakTHUYECKOW HANpaBICHHOCTH OOy4YEHHUs, ydalluecs
paboTaroT HaJ Pa3IUYHBIMH 33JaHUSIMH B 3aBUCHMOCTU OT CBOEH MOATOTOBJICHHOCTH. Buabl paboT MoryT
ObITh CaMbIMU pPa3HBIMU: MUCHbMEHHBIE HCCIEAOBAHUS, pEUICHHE pa3IMYHbIX 3aad, MPaKTHYECKOe
MIPUMEHEHHE PA3JIMYHBIX METO/IOB PEIICHUS 3a/a4.

KoMOuHMpoBaHHBI# YPOK TIpeANoiaraeT BHIMOJIHECHUE padOT U 3aaHIi Pa3HOTO BUA.

Ypok-urpa. Ha ocHOBe UTPOBOM AESITENBHOCTH YUalIuecs MO3HAIOT HOBOE, 3aKPEIUISIOT U3YYEHHOE,
0TpabaThIBAIOT pa3InYHbIe y4eOHbIC HABBIKH.

Ypok pemenust 3aaa4. BoipaGaThIBatoTCsl y y4aluxcst yMEHHs U HaBbIKW PELICHUS 3a/1a4 Ha YPOBHE
00s3aTeNbHOM U BO3MOYKHOM MOJTOTOBKH.

Ypoxk-tect. TectupoBaHue MPOBOIUTCS C IENIbIO TUATHOCTUKU MPOOENIOB 3HAHUN, KOHTPOJISL YPOBHS
00yYEHHOCTH y4YalIUXCsl, TPEHUPOBKU TEXHUKE TECTUPOBAHUSI.

Ypoxk-3auder. YCTHBII U MUCHbMEHHBII ONPOC 00YyYaIOIIKUXCS 110 3apaHee COCTaBICHHBIM BOIIpOCcaM, a
TaKKe pelICHUE 3a/1a4 Pa3HOT0 YPOBHS 110 U3YYEHHOU TeMe.

Ypok-camocTosiTelibHasi padoTa. [IpeanararoTcst pa3Hble BUABI CAMOCTOATEIBHBIX padoT.

Ypok-koHTpobHass padora. KoHTponb 3HaHWil mo npoijneHHoil Teme. IlpoBoautcs Ha AByX
YPOBHSIX: YPOBEHb 0a30BbIii (0053aT€IbHON MOATOTOBKU) — «3%», YPOBEHb MPOJBUHYTHIM — «4» U «5».



Kputepuu 4 HOpMBI OLIEHKH 3HAHUIA, YMEHUI U HABBIKOB
ydammxcst

Ornupasich Ha 3TU HOPMBI OIICHKU, YUUTEh OLEHUBAET 3HAHUS, YMEHUS M HABBIKU YYAILUXCS C yYETOM
WX UHIUBUTYATBHBIX 0COOCHHOCTEHH.

Cognepxanrie W 00beM MaTepuaia, MOJJICKAIIETO TMPOBEPKe, ompeaensercs mnporpammoid. [lpu
MPOBEPKE YCBOCHHUSI Marepuaia HY)KHO BBISBISATH MOJHOTY, MPOYHOCTh YCBOCHHUS YYAIIUMHCS TEOPUU U
YMEHUS MPUMEHSTH €€ Ha MPAKTUKE B 3HAKOMBIX U HE3HAKOMBIX CUTYaIIUSIX.

OcHo8HbIMU hopMamu NPOBEPKU SHAHUL U YMEHULL, YYAWUXCL N0 MAMeMAmuKe s8/51I0Mcst NUCbMEHHAS.
KOHMPOAbHASL paboma, KOHMPOAbHble CPEe3bl, MeCmbl U YCHMHbIU ONPOC.

OneHka OTBETa y4YalMXCsl MPU YCTHOM M MHCHBMEHHOM OIPOCE MPOU3BOJUTCA MO MATHOATUIHHOM
CHCTEME.

VYuutenb MOXKET MOBBICUTh OTMETKY 32 OPUTHHAIBHBIN OTBET HA BOIPOC WK OPUTHMHAIIBHOE PEIICHUE
3a/1au, KOTOPBIE CBUJIETEIHCTBYIOT O BHICOKOM MaTEMaTUYECKOM PAa3BUTUM yYalllerocs, 3a peuieHue 0osee
CJIO’KHOM 3aJlau¥l WJIM OTBET Ha 00JIee CIOKHBIN BOMIPOC, MPEIOKEHHBIE YUaleMyCsl JOTIOJHUTEIBHO TI0CIIe
BBIITOJTHEHHUS MM 3aJaHHS.

Hrtorossie oTMETKH (32 TEMY, YETBEPTh, KYPC) BBICTABISIOTCS 10 COCTOSTHUIO 3HAHUM HA KOHEII HTara
00y4eHHS C YYETOM TEKYIIUX OTMETOK.

Ouyenka ycmHbIX 0Meemos yuaujuxcs

Omeem oyenusaemcs OmmMemKou «3», eciu y4eHuK:

v/ TI0JIHO PacKphLI COJIEPKAHNE MaTepuaia B 00beMe, IPELYCMOTPEHHOM POrPaMMON U YY4EOHHKOM;

v/ M3]I05KHJI MaTepHal TPAMOTHBIM S3LIKOM B OIIPEIEIEHHOM JIOTHYECKOHN MOCIIEN0BATENBHOCTH, TOYHO
HCTIOJIB3YSI MAaTEMATUYECKYIO TEPMUHOJIOTHIO U CUMBOJIHKY;

v/ IIPaBHJILHO BEHITOJHMI PUCYHKH, YEPTEKH, TPA(QUKH, COITYTCTBYIOLINE OTBETY;

v moKasal yMEHHE WJUIOCTPUPOBATh TEOPETHYECKME IIOJIOKEHUS KOHKPETHBLIMU IIPUMEpPaAMH,
MIPUMEHSTHh KX B HOBOW CUTYaIlMU MPHU BHITIOJIHEHUU MTPAKTHYECKOTO 3aaHus;

v/ IIpOJEMOHCTPUPOBAN YCBOECHHE PAaHEE M3YYEHHBIX COIYTCTBYIOLIMX BOIPOCOB, C(HOPMUPOBAHHOCTE
Y YCTOWYUBOCTD UCTIOJIH30BAHHBIX TIPU OTBETEC YMEHHUI U HABBIKOB;

v/ 0TBEYaJ CaMOCTOATENBLHO 0€3 HABOAANIMX BOIPOCOB YUUTES.

Bo3MoxHBI 071HAa — IB€ HETOYHOCTH MPH OCBEIICHUH BTOPOCTENEHHBIX BOMPOCOB WM B BBIKJIAIKAX,
KOTOPBIE€ YUCHHUK JIETKO UCIIPABHII TIO 3aMEUYaHUIO YUUTEIIS.

Omeem oyenusaemcst Ommemxou «4»,

€CJIM OH Y/OBJICTBOPEH B OCHOBHOM TPEOOBAaHMSIM Ha OTMETKY «5», HO IPH 3TOM HMMEET OJUH U3
HEIOCTATKOB:

v B M3JI0XEHHUU JOINYIIEHb HEOOIbIIKE MMPOOEIbl, HE MCKA3UBIIME MAaTEMATUYECKOTO COAEPIKAHMS
OTBETA, MCIIPABJICHHBIC TT0 3aMCUaHUIO YUUTEIIS;

v/ I0IyIIEHb! OIIMOKY Wik 6oJiee JBYX HEAOUYETOB IIPU OCBEIIEHHU BTOPOCTENIEHHLIX BOIIPOCOB UIIU B
BBIKJIaJIKaX, KOTOPbIE YICHUK JIETKO UCIIPABHUII 110 3aMCUYAHUIO YUUTEIIS.

Ommemxa «3» cmasumcsi 8 C1e0yIOuux CLyyasx:

v/ HENOJIHO WM HENOCIENOBATENBHO PACKPHITO COAEPKAHME Marepuala, HO I0Ka3aHo oOIee
MOHMMAaHHE BOMPOCA W MPOJEMOHCTPUPOBAHBI yMEHUS, JOCTAaTOYHBIC Ui JalbHEHIIETr0 YCBOCHUS
MIPOrpaMMHOTO MaTepuana (onpeaeneHHble « TpeboBaHUAMU K MaTEMAaTHUECKOM MOJrOTOBKE YUAILTUXCA);

v/ MMEJUCh 3aTPYyJHCHUS WM JOIYIICHbI OIMMOKH B ONPEICICHUHM TOHATHH M, HCIOJIb30BAHHU
MaTeMaTHYEeCKOW TEPMHUHOJIOTHH, YepTEeXkaX, BBIKJIAJKAaX, MCIPABJICHHBIC TOCIE HECKOJBKUX HABOIAIIUX
BOIIPOCOB YUHTEJIS;

v/ YYEeHHK He CIIPABHJICS C IPHMEHEHHEM TEOPHH B HOBOM CHTYallMH HPH BBIIIOJHEHUH TIPAKTHYECKOTO
3aJlaHusl, HO BBITIOJTHIII 33JaHHs 0053aTEIHHOTO YPOBHS CIOKHOCTH 10 JaHHOH TeMe;

v/ TIpH 3HAHUK TEOPETHYECKOTO Marepraja BhISBIEHA HEA0CTATOUHas c()OPMUPOBAHHOCTh YMEHHH H
HaBBIKOB.

Ommemxa «2» cmasumcsi 8 C1e0yIOuux CLyyasx:

v/ He PacKpBITO OCHOBHOE COJIEPIKAHNE yIeOHOTO MaTepHaa;

v 00Hapy)KeHO HE3HAHWE WIM HEMOHMMAaHWE YYEHHUKOM OOJIbIIEH MM Hanbojee BaKHOM YacTH
y4eOHOTO MaTepuana;

v/ JonyiieHsl  OMKMOKM B ONpPENEJIEHHH TOHATHN, TIPH WMCHOJIB30BAHMHM MATEMAaTHUYECKOM
TEPMHHOJIOTHH, B PHUCYHKaxX, 4epTekax WM Tpadukax, B BBIKIAJKAX, KOTOpPbIE HE HCIPABJICHBI IMOCIE
HECKOJIbKUX HAaBOJISAIIMX BOIPOCOB YUUTENS.



Ouenka nuCbMeHHBIX KOHMPOILHBIX PAOOM YUAUUXCA

Ommemxa «5» cmasumcsi 6 C1e0yVIOuWuUx CLyYasx:

v' paboTa BBINOJHEHA OJIHOCTHIO;

v/ B JIOTHYECKHMX PACCYXKICHUAX U 000CHOBAHUAX HET IPOOEIIOB U OMIHMOOK;

v/ B pellleHMH HET MaTEMATHYECKHX OMIMOOK (BO3MOKHA OJHA HETOYHOCTb, OMKCKA, HE SBIIAIONIACS
CJICJICTBUEM HE3HAHUS WJIM HEMIOHUMaHUs y4eOHOTO MaTepuana;

Ommemxa «4» cmasumcsl, eciu:

v/ paboTa BBINOJIHEHA MOJHOCTHIO, HO 00OCHOBAHHS IIArOB PEIICHHUs HEIOCTATOYHBI (€CIIU YMEHUS
000CHOBBIBATh PACCYKIACHHSI HE SBIISIUCH CIICIUATBHBIM 00BEKTOM TIPOBEPKH );

v/ JlonyieHa ojiHa ommOKa WK JBa-TPU HEJ0YETa B BBIKJIAJIKAX, YEPTEKAX WK rpadukax (€Cim 3T
BHJIBI pAOOTHI HE SBJSUIACH CHIEIHATBHBIM 00BEKTOM TIPOBEPKH).

Ommemxa «3» cmasumcsl, eciu:

JOTyIIeHbl Oosiee oHOM omMOKM uiau Oosiee JABYX- TpEX HEIOYETOB B BBIKJIAJKAX, YEpTEkKax WIH
rpaduka, HO yJanuics BiIaeeT 00s3aTeIbHBIMA YMEHHUSIMH T10 IPOBEPSIEMOH TeMe.

Ommemxa «2» cmasumcsl, eciu:

JOTYIIEHBI CYIIECTBEHHBIC OIMMOKHW, IOKA3aBIIUE, YTO YYAlIUHCS HE BJIAJCET 00sS3aTeITbHBIMU
3HAHHUSIMH 110 JJAHHOW TeMe B TIOJTHOU Mepe.

Konmponsnas unu npoeepounas pavoma (u3 5-6* zadanuii)

«5» —3a 5 3a/1aHUi BEPHO BBINOJIHEHHBIX

«4» — 3a 4 3aganus

«3» — 3a 3 3amanus

«2» — MEHee TPEeX, €CII yJalIHiics BBITIOIHSIET 6%, TO OH OIIEHUBAETCS OTICIHHO.

Tecmut

«5» —90-100%

«4» — 75-80%

«3» — 60-70%

«2» — 50% u menee.

Yemmno (no kapmoukam)

«5» — IpaBUJIbHBIE OTBETHI HA BCE BOMIPOCHI.

«4» — Ha OCHOBHOM BOIIPOC OTBET BEPHBII, HO Ha IOTIOJHUTEIbHbIE HE OTBETUJI MJIH JOITYCTUII OLTHOKY.

«3» — 3aTPYyAHUIICS, 1ajl HE MOJIHBII OTBET, OTBEYA Ha IOTIOJIHUTEIbHBIE BOIIPOCHI.

«2» — He 3HAeT OTBET U Ha JOMOJHUTEIbHBIE BOIIPOCHI OTBEYAET C TPYIOM.

PadoTa ¢ 01apeHHBIMHU YYAIMMUCH

Metoibl 1 GOpMBI pabOThI C OJAPEHHBIMU YYAIIUMUCS OPraHUYECKH COUETAIOTCs ¢ MeToAaMu U opMaMu
paboThl CO BCEMH yUYaIIMMHUCS B KJIacce U B TO e BpeMs OTIMYAIOTCS OMPEIeIEHHBIM CBOC0Opa3eM.

1. Hcnonb3yroTcs TeMaTHYECKHUE U MTPOOIEMHBIE MUHU-KYPChI, «MO3TOBbIE IITYPMbID» BO BCEX
BapUaHTaX, POJIEBbIE TPEHUHTU, Pa3BUTHE UCCIIEIOBATEIbCKUX YMEHUHN U XY10KECTBEHHON
aKTUBHOCTH B (JOpME HAy4YHO-TIPAKTHUECKOI pabOThI I TBOPUYECKHUX 3a4ETOB T. 1.

2. PaznoypoBHeBoe oOyueHue. OapeHHbIe IeTH UMEIOT BO3MOKHOCTh 3aHUMAThCS Ha CAMOM BBICOKOM
ypOBHE 00y4YEeHHUSI.

3. IlpoBeneHue MIKOJIBHBIX TYPOB OJIMMIIHA/l, COPEBHOBAHUI Ha MEPBEHCTBO KO, [loaroToBka k
TOPOJICKUM OJIMMITUAAM.

4. TlpeameTHas aekaja.
5. VHTemnekTyalbHbIE UTPBI, YEMITMOHATHI B paMKaX paOOThl ACCOLMAIIMN YUUTENEH MaTeMaTUKH
TOPOJCKOTO OKpYyTa.
Pa6oTa co cJ1a00YCnEeBAIOIIMMHA VIAUTHMHUCS
1. JlomonmHHUTENbHBIC 3aHATUSA C YYCHHUKOM TOCJIE YPOKOB (CHCTEMATHYECKHE).

2. CrumynupoBaHHe y4eOHOU JesITeIbHOCTH (TIOOLIpEeHHe, CO3/IaHIe CUTYalluU ycrexa, o0yXIeHue K
aKTUBHOMY TPYy/AY): 3aJJaHUsl TO3HABATEIBHOTO XapakTepa, 1uddepeHIMpOoBaHHbIE
CaMOCTOSITENIbHBIE PA0OTHI, BOBJICUEHHE BO BHEKIIACCHYIO TBOPUYECKYIO J€ATEIbHOCTD.

3. Ompoc yuyeHHKa Ha ypoKax: YCTHO (MOHOJIOTMUECKHI OTBET MJIM CEpHsl OTBETOB C MECTA) WU
MUCHMEHHO I10 WHAMBHIYyAIbHOIM KapTOUYKe-3aJaHuIo.

4. Pabota c yueHHUKOM Ha ypOKe:



N

B IIpoIecce KOHTPOJISL: co3aHue atMochepbl 100poKenaTeTbHOCTH, CHIDKEHHE TEMIIa OTIpoca,
IIpeIJI0KEHNE IPUMEPHOTO IUIaHa OTBETA, PA3PELIEHUE UCII0JIb30BATh HATJIAIHbIE IOCOOMUS,
CTUMYJIMPOBAaHUE OLEHKOMN WM IOXBAJIOM;
IIPU U3JI0KEHUH HOBOTO MaTepuala: 4acToe 0OpalieHue K HeyCleBaloIuM, IPUBJICYCHUE UX B
KauyeCTBE MIOMOIIIHUKOB.
Opranuzanus caMOCTOSITEIbHOM pabOThI HA YPOKE:
pa30uBKa 3a/laHMii Ha JT03BI, CChIIIKA HA aHAJIOTUYHOE 3a/IJaHKE, BHIIIOJIHEHHOE paHee, HATIOMUHAHHE
npuemMa u croco0a perieHus, CChlIKa Ha paBwiia U CBOWCTBA, 00JIee TIIATeTbHBI KOHTPOJIb C
yKa3aHUEM Ha OIIHOKH;
MIPHU OPTaHU3AIUH CAMOCTOSTEIBHOM paboThl: BEIOOP HarboJiee panMoOHAIBHBIX YIIPAKHEHHI, a He
MEXaHMYECKOE YBEITMUEHUE UX YHciia, 0oJiee MoIpoOHOe 00BICHEHHE TTIOCIEI0BATEIEHOCTH
BBINIOJIHEHUS 3aJJaHUs], IPEYIIPEXKIECHUE O BOSMOXKHBIX 3aTPYAHEHUSX, UCIIOIb30BaHUE KAPTOUEK-
KOHCYJIbTAaHTOB, KAPTOUEK C HAMPABJISAIOLUINM IJIAHOM JCHCTBUIA.
[IpoBepka Bcex TOMAaIIHUX 33aHUN, KOHTPOJIb BBIMOJIHEHUS UX M1OCJIE YPOKOB (B cllydyae
OTCYTCTBHS).
Opranu3zanys cuenualbHON cCUCTeMBl TOMAITHUX 33JJaHH: OArOTOBKA NaMSATOK; TBOPUYECKHE
3a/1aHusl, pa30MBKA TOMAITHETO 3aaHusI Ha OJIOKH.

HoaroroBka k EI'D
Pemenue Ha ypokax 3aianuii, aHalOTHYHBIX 3a1aHusIM B KlIMax.
KoHTposbHble 1 camocTosITeTbHbIE Pa0OTHI B opMax, aHAIOrMUHbIX 3aganusiM KIMos.
3anosgHeHue OJIaHKOB OTBETOB JUIs BHECEHHSI OTBETOB HAa KOHTPOJIBHBIX M CAMOCTOSITEIIbHBIX
paborax.
JlomaniHue 3a1aHus — pa3paboTaHHbIE IO JEMOBEPCHUSAM KOHTPOJIbHO-U3MEPUTEIbHBIX MAaTEPHAJIOB,
TECTHI.
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WutepakTuBHBIN yaeOHukH. hitp://www.matematika-na.ru

Dunukmonenus ms gereii http://the800.info/yentsiklopediya-dlya-detey-matematika
OHIMKIIONEAUS 110 MATEMATHKE

http://www.krugosvet.ru/enc/nauka_i_tehnika/matematika/ MATEMATIKA.html
CripaBOYHHMK M0 MaTeMaTHKe JJIs IKOJHUKOB hitp://www.resolventa.ru/demo/demomath.htm
Maremaruka oH-naiiH http://uchit.rastu.ru

Marematrka EI'D u TUA, oTKpbITHII OaHK 3amanuii http://uztest.ru

OTtkpeIThIid Oank 3aganuii GUITTNU

Pemry EI'D u npyrue

mul 011 yuumens:

ITencoser, matemaruka http://pedsovet.su/load/135

Yuurensckuii mopraji. Marematuka http://www.uchportal.ru/load/28

VYpoxu. Het. [{ns yunrenss MaTeMaTuku, anreopsl, reomerpuu http://www.uroki.net/docmat.htm
Buneoypoku UROKIMATEMAIKI.RU

DJIeKTPOHHBIH YIeOHUK

OTtkpeIThIi Oank 3aganuii GUITN

Pemy EI'O u npyrue




