IHosicuuTeIbHAA 3aNIHCKA

Pabouas mporpamma cpeanero oOmero odopazoBaHHs MO yuyeOHOMY mpeamMeTy «MaTemaTuka

quist 10-11 kimaccoB cocTaBiieHa Ha OCHOBE!

— @enepanbHOTO TOCYAApCTBEHHOTO 00pa30BaTENBbHOrO CTAaHAApTa CpPETHEro  OOIIero
oOpa3oBanus (yTB. IpuKa3oM MuHHCTEpCTBa 00pa3oBanus u Hayku PD ot 17 mast 2012 1. N
413);

— KoHnenmuu pasButus matematudeckoro obpaszoBanus B Poccmiickoit deneparuu (yTB.
Pacniopsokenuem [IpaBurensctBa PO ot 24 nexabps 2013 1. Ne 2506-p);

— TPUMEpPHOH OCHOBHOW 00pa30BaTENbHON NPOrpaMMBl CpelHero oOmero oOpa3oBaHHS
(mporokon ot 28 urons 2016 roga Ne 2/16-3);

— VYMK: Anrebpa u Hauajga MaTeMaTHYEeCKOTO aHaln3a. Y UeOHUK 11 00meo0pa3oBaTebHBIX
opranu3aiii. ba3oBeiii U yruyOnenusiii ypoun. B 2 u. 10 kmacc/ A.I'. Mopakosud,
I1..B. Ceméunon. — M.: Muemosuna, 2019.

— VYMK: Anre0Opa u Hayajla MaTeMaTUYECKOT0 aHANINU3a. Y4eOHUK AJis 00111e00pa30BaTeIbHbIX
opranuzaiuii. ba3oBblii u yriayOnenssiii ypoBuu. B 2 u. 11 kmacc/ A.I'. Mopakosuy,
I1..B. Ceméunon. — M.: Muemosuna, 2019.

— VYMK: Maremaruka: anreOpa U Hayajga MaTeMaTHYECKOTO aHaln3a, reoMeTpus. ['eoMmerpusi.
10-11 knaccel. (ba3oBblit u yrmyOnennslii ypoBuu) / JI.C. AtanacsaH, B.®. byrysos, C.b.
Kanomues u np. — M.: [Ipocsenienue, 2018.

Hacrosmas nporpamma cocraBieHa Ha 6 4acOB B HEJENIO, 3a JiBa roaa oOyudenus 408
4acoB, B COOTBETCTBUM C y4E€OHBIM IJIAHOM ILIKOJbl U SIBISIETCA MPOrpaMMON YIIyOJIEHHOTO
YpOBHS 00y4YEHUSI.

[IporpaMmMa  cooTBeTCTBYeT  mojoxkeHusiM  DenepaabHOr0  rocyAapCTBEHHOIO
00pa30BaTEeNLHOTO CTaHAApPTa CpelHero olIiero odopa3oBaHMs, B TOM 4YHCIE TPEOOBAHHUIM K
pe3ynbTataM OCBOEHMSI OCHOBHOHM 00pa3oBaTelbHON IporpaMMmbl, (yHIaMEHTAIBHOMY SApY
cojepxkaHusi obmero oOpasosanusi, IIpumepHoil mporpamme mno matemartuke. [Iporpamma
oTpakaeT ujaed U nojokeHus KoHuenuuum pasBUTUS MaTeMaTHUECKOro oOpa3oBaHUS,
[TporpammMbl  (popMHUPOBaHUS YHUBEpCANbHBIX Y4eOHbIX neiictBuil (YVY]l), cocTaBisOLIMX
OCHOBY JUISl CaMOpPa3BUTHSl U HENPEPBIBHOIO OOpa3oBaHMsl, BHIPAOOTKHM KOMMYHHKAaTHBHBIX
Ka4yecTB, MLEJIOCTHOCTH OOLIEKYJIbTYPHOTO, JIMYHOCTHOIO M IO3HABATENBHOTO  Pa3BUTHUSA
yqalmxcs.

Pabouas mporpamma cOrjacHO KOHLEMIMM Pa3BUTHS MaTeMaTHYeCKOro oOpa3oBaHUs
Poccuiickoit deneparuu npeanonaraeT peeHne CaeAyoIuX 3a1a4:

® [IPE/IOCTaBUTh  KaXJAOMYy OOy4yaromieMycs BO3MOXHOCTb JIOCTHXKEHHUS  YpOBHS
MaTeMaTHYeCKUX 3HaHUH, HEOOXOAUMBIX JUIs JaJbHEHIIel yCnenHo! )KU3HU B O0IECTBE;

e 00ecreunTh KaXJI0T0  OOYydYarolerocs  pa3BUBAIONICH  MHTEIUICKTyalbHOU
JEeSATENIbHOCThI0 Ha JOCTYIIHOM YPOBHE, HCHOJb3ys MPUCYIIYI0 MaTeMaTHKe KpacoTy u
YBJIEKATEJIbHOCTD;

e 00ecrieyuTh HEOOXOIMMOE CTPAaHE YMCIIO BBITYCKHHKOB, MaTeMaTH4eCKas MMOATOTOBKA
KOTOPBIX JIOCTaTOYHA JJIsl MPOJOJDKEHHUS 00pa30BaHUS B PA3IMUHBIX HAIPAaBICHUAX W IS
IIPAKTUYECKON  JEATENIBHOCTH, BKJIIOYas IpernojaBaHUE MaTeMAaTHKH, MaTeMaTHYECKUe
ucciea0Banus, padoTy B chepe nHPOPMAITMOHHBIX TEXHOJIOTHH | JIp.

OO0mas xapakTepucTuKa yueOHOro npeamera

VYueOnblii mnpenMer «MareMaThka» COOTBETCTBYeT TpebOoBaHusM DenepaabHOTO
rOCYy/IapCTBEHHOTO CTaHJApTa CPEAHEro OOIIer0 OOpa3oBaHWs, BXOIAUT B MEPEUCHb YYEOHBIX
NPEMETOB, 00s13aTENbHBIX JIJISl M3YUYCHHUS B CpEIHEH 00111e00pa3oBaTeIbHOM IIIKOJIE.

Nzyuenune ydyeOHOrO mpeamera «MaTemaTuka» JOIDKHO 00ecredyuTbh (OpPMHUPOBAHUE:
NPEJCTAaBICHUN O CONMAIbHBIX, KYJIBTYPHBIX W HCTOPHYECKUX (PAKTOpPaX CTAHOBJICHUS



MaTEMAaTUKH; OCHOB JIOTMYECKOIO M MAaTeMAaTHYECKOTO MBIIUICHUS; YMEHMM INPUMEHATh
MIOJTy4YE€HHbIE 3HAHUS IIPU PELICHUH Pa3IMYHbIX 337a4; IPEACTABICHUI 0 MaTEMaTUKE KaK 4acTu
00I11€4eNIOBEYECKONH KYJbTYpbl: YHUBEPCAIBHOM S3bIKE HAayKH, IO3BOJISIOIIEM OIUCHIBATh U
U3y4aTh peasibHbIE MIPOLIECCHI U SBICHUSL.

VYuebublil npeaMer «MaTeMaTHKay MpeJHa3HaueH Ul U3yUYeHUs Kypca ajreOpbl 1 Hadas
MaTeMaTHYECKOTo aHamm3a u reomeTpun B 10 - 11 kiraccax Ha yriryOJIeHHOM ypOBHE.

Kypc «Anrebpa u Hadana maTreMaTHMYECKOro aHajiM3a» HaleleH Ha (OopMHUpOBaHHE
MaTEMaTUYECKOIo ammnapara Uil pelleHMs] 3aJad M3 MaTeMaTHKH, CMEXHBIX IPEAMETOB,
OKpY’Karollel peaqbHOCTH. SI3bIK anreOpsl MOJUEPKUBACT 3HAUCHHE MAaTEMAaTUKH KakK sI3bIKA JUIs
IIOCTPOEHUS MaTEMATUUYECKUX MOJIEJIEH, IIPOLIECCOB U SIBJIECHUI peaJlbHOrO MUpA.

OnHOM M3 OCHOBHBIX 33Jjau M3Y4EHUs ajareOphl SBISETCS Pa3sBUTHE aJTOPUTMHUYECKOTO
MBIIJICHHs, HEOOXOJMMOro, B YaCTHOCTH, JUII OCBOCHHUS Kypca HH(OPMATHKH; OBIAICHUE
HaBBIKAMU JIEyKTHBHBIX paccyxaeHui. [IpeoOpazoBaHue cUMBOIMYECKUX (POPM BHOCUT CBOM
cnenuuYeckuil BKJIAaL B pa3BUTHE BOOOpa)KE€HHUS, CIOCOOHOCTEH K MAaTeMaTHYeCKOMY
TBOPYECTBY.

Jlpyroii BakHOH 3amadell M3ydeHHsS anreOpbl SIBISCTCS IOJydeHHE OOydYaroIIMMUCS
KOHKPETHBIX 3HaHUH O (PYyHKIMSIX KaK BaKHEHIEH MaTeMaTHUeCKOW MOZAENn IJis OMMCAHUS U
U CCJIEIOBAHMUS Pa3HOO0OpPa3HBIX IIPOLIECCOB (paBHOMEPHBIX, PaBHOYCKOPEHHBIX,
HKCHOHEHIMATIBHBIX, NEPUOTUUECKUX U JIP.), A1 (POPMUPOBAHMS Yy yUaIIUXCS MPEICTaBICHUH O
pOJIM MaTeMaTUKH B Pa3BUTUM LIMBUIU3ALUU U KyJIbTypbl. MaTeMaTUueCKU MaTepuan CIyXKHUT
CPEACTBOM pa3BUTHS JMYHOCTU OOYYarOIIMXCs, MOBBIIIEHUS HX OOIIEKYJIbTYPHOIO YPOBHS,
pa3BUTHS MaTeMaTHYECKHMX CHOCOOHOCTEH OO0y4aromuxcs W COXPAaHEHUS TPAAMINOHHO
BBICOKOTO YPOBHSI POCCHICKOrO MaTeMaTHdeckoro obOpaszoBanus. OOydaromiuecs, HUMeEIOLINe
SAPKO BBIPAKEHHYIO CKJIOHHOCTh K 3aHSATHSIM HAyKOH, B 4YaCTHOCTH, K MaTe€MaTHKE, MOTYT
HOJYYUTh BO3MOXHOCTH Pa3BUTUSI CBOMX CIOCOOHOCTeH. J[st 3TOM Kareropun oOydaromuxcs
OyIyT NpeIoKHBI TEMbI CAMOCTOSITENIbHBIX UCCIIEIOBATENBCKUX PadoT.

I'eomeTpust Kak OAMH W3 Ba)XHEHIIMX KOMIIOHEHTOB MaTeMaTHYECKOro oOpa3oBaHus,
HeoOxoauma Il NpUOOPETeHMs] KOHKPETHBIX 3HAHUM O NPOCTPAHCTBE M IMPAKTUYECKU
3HaYMMBbIX YMEHUH, (POPMUPOBAHUS SI3bIKA OIMUCAHUS OOBEKTOB OKPY’KAIOIIEro MUpPa, Pa3BUTHS
MIPOCTPAHCTBEHHOTO BOOOpAXEHUSI W MHTYULUH, MAaTEMaTHUYECKOM KYJbTYpbl, 3CTETUYECKOTO
BOCIIMTAHUS ydamuxcsa. M3ydeHue reoMeTpuM BHOCUT BKJIaJ B pPa3BUTUE JIOTMUECKOTO
MBILUIEHUS], B (GOPMHUpPOBAHHE MMOHATHUS 10Ka3aTEIbCTBA.

Takum o00pa3om, B XOJ€ OCBOCHHS COJAEPKAHUS Kypca ydalluecs MOJydyaroT
BO3MOXXHOCTb Pa3BUTh IMPOCTPAHCTBEHHBIE MPEJICTABICHUS M H300pa3UTENIbHbIE YMEHUS,
OCBOUTb OCHOBHBIE (haKThl U METOJIbI CTEPEOMETPUH, U3YUUTh CBOMCTBA IPOCTPAHCTBEHHBIX TEII,
HAYYUTHCS IPUMEHSATh NOJyYEHHbIE 3HAHUS ISl PEIICHUs TPAKTUUECKUX 3aay.

PesynbTars! yriry01€HHOI0 YPOBHSI OPUEHTHUPOBAHBI Ha!

— (QopmupoBaHuE MpeICTaBICHUH 00 HIEAX M METOJaX MaTeMaTHKH;, O MaTeMaTHKE Kak
YHHUBEPCAJIbHOM SI3BIKE HAYKH, CPEACTBE MOACIUPOBAHNSA SBJICHUH U IIPOLIECCOB;

— OBJIAJICHME YCTHBIM M IMCbMCHHBIM MAaTEMAaTHYECKUM S3bIKOM, MAaTE€MaTH4YECKHMMH
3HaHUSIMH M YMEHHUSMH, HEOOXOIMMBIMHM [UIS H3YYEHHUS ILIKOJBHBIX €CTECTBEHHO-
Hay4YHbIX JUCUUIUIMH, TPOJOJDKEHHUs OOpa3oBaHMs U OCBOEHHUS  H30paHHOU
CIEMAIBHOCTH Ha COBPEMEHHOM YPOBHE;

— Pa3BUTHE JIOTMUECKOTO MBIIUICHUS, aJTOPUTMHUYECKON KyJbTYpbl, IPOCTPAHCTBEHHOTO
BOOOpaXKEHUS, MATEMAaTUYECKOTO MBIIUICHUS] U WHTYUIUH, TBOPUYECKUX CIIOCOOHOCTEH
Ha YpOBHE, HEOOXOAMMOM Uil TMPOJOJDKEHUS 00pa3oBaHUS U CaMOCTOSITENbHOM
NeSITeIbHOCTH B 00J1aCTH MaTeMaTHKH U ee IPUIoKeHUH B Oyayieit nmpodeccuoHanbHOR
JESTEIIBHOCTH.



HJIaHI/IpyeMbIe pe3yJbTaTbl 0CBOCHUSA yqeﬁﬂoro npeamMera «MarteMaTHKa»

JINYHOCTHBIE Pe3VIbTAThI 00VUEHHSI:

— (¢dopMHpOBaHHE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO HAyKH;
dbopMupOBaHHE OCHOB CAMOBOCIIMTAHUS B IIPOIECCE BBHIOJIHEHUS pabOT pa3HOT0 YPOBHS
CJII0’)KHOCTH;

— Dpa3BUTHE TBOPYECKUX CIOCOOHOCTEH, HWHTYMIIMHM, HAaBBIKOB CAMOCTOSITEIBHOM
JIeATEIbHOCTH;

— (¢opMupoBaHHE TpeOOBATENLHOCTH K IOCTPOCHHIO CBOWX  BBICKA3bIBAHUN W
OTPOBEPKEHUIO0 HEKOPPEKTHBIX BBICKA3bIBAHHM, YMEHHE OTINYATh TUIOTE3Y OT (DaKTa;

— BOCIWTaHHE MATPUOTH3MA, TOPJIOCTH 3a CBOW PoauHy Ha mnpuMmepe XHU3HH U
JIEATETbHOCTH OTEUYECTBEHHBIX YUEHBIX — MATEMATHUKOB;

— pa3BUTHE TOTOBHOCTH K CaMOOOpPa30BaHUIO Ha MPOTSHKEHUU BCEH KU3HHU KAaK YCIOBHIO
YCHENIHOTO IOCTHXKEHUS TIOCTABJICHHBIX 11eTIeil B BBIOpaHHOU cepe AesITensHOCTH;

— pPa3BUTHE CIIOCOOHOCTU U TOTOBHOCTH COTPYAHHYATH U BECTH JUANIOT C APYTUMHU JTIOAbMH
B [IPOLIECCE COBMECTHOU JEATEIbHOCTH;

— Dpa3BUTHE aHAIUTUYECKHX CIOCOOHOCTEH W WHTYyHIUH (B XOJ€ HaOMIOJEeHUs 3a
MOBEJICHUEM DKCIIOHEHIIMATBHBIX 3aBUCUMOCTEN );

— pacHIMpeHHe NMPeACTaBICHUN 0 B3aMMHO OOpaTHBIX JCHCTBUAX;

— Ppa3BUTHUE BBIYUCIHUTEIBHON, AITOPUTMUIECKOHN U TpaQUUECKON KyJIbTYpHI;

— OCO3HaHHBIN BBIOOP Oynaymied mpodeccuu U BO3MOXKHOCTEH peanu3aliid COOCTBEHHBIX
YKU3HECHHBIX TUTAHOB; OTHOIICHHE K TPOPECCHOHATBHON NEATEIIbHOCTH KaK BO3MOXXHOCTH
y4acTusl B PEIICHUU JIMYHBIX, OOMIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIEHAIIMOHATHHBIX
npo0Jem;

— UWHTETPUPOBAHME B JIMYHBIA OIBIT HOBOM, B TOM YHCJIE CAMOCTOSITEIHHO TMOJYyYEHHOU
uH(pOopMaIuy,

— YMEHHE COCTaBJATh (MHAMBHAYAIbHO WM B TPYIIE) IJaH pEIIeHUus MpoOIeMbl
(BBITIOJTHEHUE TIPOEKTA);

— yMEHHE BBIIBUTaTh BEPCHUH PEIICHUS MPOOJIEMBI, OCO3HABATh (M HHTEPIPETUPOBATH B
clly4ae HEOOXOIMMOCTH) KOHEUYHBIA pe3yibTar, BIOMPATh CPEJCTBA JOCTHIKEHUS LIETH
13 IPEAJIOKEHHBIX, 4 TAK)KE CAMOCTOSITENIbHBINA HX MTOUCK.

— JlugHOCTHBIE PE3yJIBTATHl OCBOCHHS IPOTPAMMBI YIeOHOTO npeameTa «MartemaTruka
XapaKTePU3YIOTCS:

— IlarpuoTrnyeckoe BOCIUTAHUE:

— MpPOSIBJIEHUEM MHTEpeEca K MPOILIJIOMY U HACTOSIIEMY POCCHUICKON MaTEMaTUKH,
LIEHHOCTHBIM OTHOLLIEHUEM K JTIOCTHKEHUSM POCCUUCKUX MATEMAaTUKOB U POCCUNCKOMN
MaTEMaTUYECKON MIKOJIbI, K UCIIOJIB30BAHUIO ATUX JOCTHXKEHUH B APYTUX HAyKax U
NPUKIIAJHBIX cepax.

— I'paxkpanckoe BoOcCHUTaHME:

— TOTOBHOCTHIO K BBITIOJTHEHUIO O0S3aHHOCTEH rpayKIaHUHA U pean3alluy ero Mnpas,
MIPEICTABICHHEM O MaTEeMAaTUUECKIX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TMYHBIX
CTPYKTYp, SIBJICHHM, MIPOLEAYP TPAKIAHCKOTO 00IIecTBa (BRIOOPHI, OMPOCHI U TI.);

— JIyXOBHO-HPABCTBEHHOE€ BOCIIUTAHME:

— TOTOBHOCTBIO K 00CYKJIEHUIO STHYECKHUX MPOOIIEM, CBSI3aHHBIX C MPAKTUYECKUM

— TPUMEHEHHEM JIOCTHKEHUH HAyKH, OCOZHAHUEM BaKHOCTH MOPATHHO-3THUECKHUX
MPUHIUIIOB B JESATEIBHOCTH YUEHOTO.

— JcTeTHYecKOe BOCIIUTAHME:



CIOCOOHOCTBIO K IMOIIMOHAIEHOMY U ACTETHUYECKOMY BOCHPHUSATHIO MAaTEMaTHYECKUX
00BEKTOB, 33/1a4, PELICHUH, PacCyKIEHUI; YMEHUIO BUJIETh MAaTEMATUUYECKUE
3aKOHOMEPHOCTH B HCKYCCTBE.

LleHHOCTH HAYYHOT'O MO3HAHMSA:

OpHUEHTAIlMeH B e TEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HayYHBIX MPeACTaBIeHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, IPUPOJIBI M OOIIECTBA, TOHUMAHUEM
MaTeMaTUYeCKON HayKH KaK cepbl YeIOBEYECKOM e TEIbHOCTH, ITAOB € pa3BUTHS U
3HAUYUMOCTH JUIs Pa3BUTUS LUBUIM3AIMH; OBJIAICHUEM SI3bIKOM MaTEMaTHUKH U
MaTeMaTUYeCKOH KyJbTypOil KaKk CpeJICTBOM IO3HAHUS MUPA; OBJIaIeHUEM
IPOCTEHIIMMY HaBbIKAMH MCCIIEI0BATENbCKON JESATEIbHOCTH.

duznyeckoe BOcIUTaHUE, GopMUPOBaHHE KYJIbTYPbI 310POBbSI H IMOLHO-
HAJBHOTO 0J1aronoJryums:

TOTOBHOCTBHIO PUMEHATh MATEMAaTUUECKUE 3HAHUS B MHTEPECaX CBOETO 3710POBbs,
BEJICHUS 37I0pOBOTO 00pa3a KU3HU (310pOBOE MUTAHKE, COATAHCHPOBAHHBIN PEKUM
3aHITHUI U OTJBIXA, peryisipHas (u3nueckas akTUBHOCTH); CDOPMHUPOBAHHOCTHIO HAaBbIKA
pedrexcun, Npu3HaHUEM CBOETO MpaBa Ha OMMOKY M TaKOro Xke MpaBa JIpyroro
YEJI0BEKA.

IKO0JIOTHYECKOe BOCIIUTAHHUE:

OpHUEHTaIel Ha MPUMEHEHNEe MaTeMaTHUYEeCKUX 3HAHUH JUIs pellieH s 3a/1a4 B 00JIacTH
COXPAHHOCTH OKPY’KarOILIEH Cpeibl, INITAHUPOBAHUS IIOCTYIIKOB U OLIEHKH UX BO3MOKHBIX
HOCJEICTBHUM U1l OKpY’KaloIlel cpeibl; OCO3HAHHUEM II100aIbHOI0 XapaKkTepa
9KOJIOTHUECKUX MPOOJIEM U MyTeH UX pelIeHHUs.

TpynoBoe BocnuTaHue:

YCTaHOBKOH Ha aKTUBHOE y4acTUE B PELICHUM NIPAKTUYECKUX 3a]1a4 MaTeMaTH4YEeCKON
HAIpPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTeMaTH4YEeCKOro 00pa3oBaHus Ha
HPOTSDKEHUH BCEH JKU3HU [T yCTIETHON NMpo(ecCHOHANBHOM NesITeIbHOCTH U
PasBUTUEM HCO6X0)II/IMI)IX YMGHI/II\/’I; OCO3HAaHHBIM BLI60pOM " MMOCTPOCHUEM
UH/IMBUYabHOM TPaeKTOPUHU 00pa30BaHUs U )KU3HEHHBIX IUIAHOB € YYETOM JIMUHBIX
MHTEPECOB U 00IIECTBEHHBIX MOTPEOHOCTEMH.

MeTanpeaMeTHbIE Pe3VJbTAThHI 00VYEHHUS !

YMEHHE CaMOCTOSTENBHO  ONPEAeIsITh IIeTM  CBOETO  OOy4YeHHUs, CTaBUTh H
dbopmynupoBath Ay ceOs HOBBIC 3a7aud B y4€Oe M TMO3HABATEIBHON JESTEIBHOCTH,
pa3BUBaTh MOTHBBI 1 HHTEPECHI CBOCH MMO3HABATEIHHOMN JEATEIIEHOCTH;

YMEHHE CaMOCTOSITENTbHO IUTAHUPOBATh ITYTH JOCTIDKEHHUS IIeJied, B TOM YHCIe
IbTEpPHATHUBHBIE, OCO3HAHHO BBIOMpaTh Hambosiee 3(P(PEKTUBHBIE CIOCOOBI pPELICHHUs
y4eOHBIX U IMO3HABATEIHHBIX 33]1a4;

pa3BUTHE YMEHHH CaMOCTOSITEIILHO OCYIIECTBIISATh, KOHTPOJIMPOBATH M KOPPEKTUPOBATH
JeiictBuss B mporecce 0000IIeHMs, CUCTeMaTH3allMd W pacUIMpeHHsl 3HaHUH,
MIOJTYYEHHBIX B OCHOBHOM IIKOJIE;

dopMHpOBaHHE YMEHHH CaMOCTOATENBHO  OCYIIECTBIATh, KOHTPOJIUPOBATh U
KOPPEKTHPOBATH CBOIO JICATEIBHOCTD MTPU BINOJIHEHUH 33 JaHUI;



OBJIAJICHUE YCTHBIM M IIUCBbMEHHBIM MaTEMaTUYECKUM S3BIKOM, IPUMEHUMBIM IIpU
M3Yy4YECHHUHU IIPEIMETOB €CTECTBEHHO-MAaTEMaTUUECKOIO 1IUKJIA;

(opMHpOBaHUE YMEHUH SICHO U TOYHO M3JaraTb CBOIO TOUYKY 3pPEHUs KaK YCTHO, TaK U
IMCbMEHHO, TPAMOTHO IOJIb3YSICh SI3bIKOM MAaTEMaTHKH;

YCBOCHHE YHHMBEPCAJIBHBIX MHOKECTBEHHBIX IOHATHN, NPUMEHUMBIX JUIsI CO3JaHUS
MOJIeNIell pa3IMYHBIX SABJICHUI TPUPOIBI, OOIIECTBEHHBIX SBICHHIA;

pa3BUTHE JIOTUYECKOTO MBILIUIEHUS M HMCCIEAOBATEIbCKUX YMEHHUH; YMEHUH
00OCHOBBIBAaTh CBOM BBIBOJIBI, (hOPMYIHPOBATh OTPHUIIAHUS BBICKA3BbIBAaHHM, MPOBOIUTH
JI0Ka3aTeNbHbIE PaCCyKICHUS;

pa3BUTHE CIIOCOOHOCTEN K CAaMOCTOSITEIbBHOMY IOMCKY METOJIOB PELIEHUS MTPaKTUYECKUX
U IIPUKJIAJHBIX 33134, IPUMEHSS U3YUEHHbIE METO/IbI;

pa3BUTHE KPUTHYHOCTH MBIIIJICHUS B MPOLIECCE OLEHKU U MHTEpIpeTalud HHPpOpMaIu,
M0JIy4aeMOM U3 pa3INYHbIX HCTOUYHUKOB;

OCO3HAaHHE B3aMMOCBSI3M MAaT€MAaTHKH CO BCEMHU NPEIMETaMH €CTECTBEHHO-HAyYHOTO U
TYMaHUTapHOIO LIUKJIOB;

yYMEHUE MPOJYKTUBHO OOINAThC W B3aUMOAEWCTBOBATH B IPOLECCE COBMECTHOM
JeSITeIbHOCTH, YYUTHIBATh MO3HMIMU JIPYTHX YYaCTHHKOB JIESTEIbHOCTH, 3((eKTuBHO
paspemiatb KOH(IUKTHI;

YMEHHUE MCII0JIb30BaTh CPEJCTBA MH(POPMALMOHHBIX ¥ KOMMYHUKATUBHBIX TEXHOJOTHI
(MUKT) B pewmeHMM HOCTaBJIEHHBIX 3a4ad C COOIIOJEHUEM HOpPM HH(OpPMALMOHHOMN
0€30MaCHOCTH, ITPABOBBIX U ATUYECKUX HOPM;

UCCIIEJOBAaHUE pEealbHBIX SBJIEHUI W MPOLECCOB, MPOTEKAIOUIMX [0 3aKOHAM
IOKa3aTeIbHOI 3aBUCUMOCTH, C TOMOILBIO CBOWCTB MOKa3aTeabHON (QyHKINHY;
pacuIMpeHre BBIYMCIMTEIBHOTO ammapara 3a CuéT NPUMEHEHHUs CBOMICTB Jorapu(pmoB
(3amMeHa BBIYMCIECHUN NPOU3BEJIEHUS M YAaCTHOTO CTENEHEH Ha BBIYMCIEHUS CYMM U
pa3HoCTel MoKa3aTenell CTeneHe);

o0yuyeHHe MOJIEIMPOBAHUIO pPEaJbHBIX IPOLECCOB, MPOTEKAOIUX [0 3aKOHaM
SKCIOHEHIMAILHON 3aBUCUMOCTH, M MCCIEIO0BAHUIO CO3JAaHHBIX MOJENIEH C MOMOIIbIO
anmapara Jorapu(pMupoOBaHus;

pa3BUTHE YMEHUH CaMOCTOATEIBHO ONPEAENATh LENIN ACITEIbHOCTU IO YCBOEHUIO U
NPUMEHEHUI0O 3HAHWW TPUTOHOMETPUM KaK MAaTeMaTH4YeCKOW MOJIeNH peabHOM
JNENCTBUTENBHOCTH;

3HAKOMCTBO C MaT€MaTUYECKUM TOJIKOBAHMEM IOHATUSA INEPUOJUYHOCTH, HMEIOLIETO
BaXHOE MUPOBO33PEHUYECKOE 3HAUCHUE;

3HAaKOMCTBO €  (PU3MYECKUMHM  SIBICHHUAMH,  OINMCHIBAEMBIMH C  IIOMOILBIO
TPUTOHOMETPUYECKHUX YPaBHEHUH;

yMEHHE MPUMEHSATH alre0panyeckre MeTO/Ibl B PEIICHUH T€OMETPUYECKUX 3a/1a4;
YMEHUE  UHTEPHPETHUPOBATh  PEIIEHUS  HEKOTOpPhIX  anredbpanyeckux  3ajaad
reoMeTpHUYeCcKUMH 00pa3amu;

YMEHHME paclo3HaBaThb Ha 4YEpPTEKaxX, MOACIAX M B PEAIbHOM MHPE I'€OMETPUUYECKUE
¢Gurypel u Tena (MHOTOTPAHHUKHU), MPUMEHATh MX CBONCTBA NPH MOJAEIMPOBAHHM B
€CTECTBEHHO-HAYYHBIX 00JIACTSX;

YMEHHE MOJIENMPOBATh PEaJbHbIE CUTyallMH, UCCIEA0BaTh IPOCTPAHCTBEHHBIE MOJEIH,
UHTEPIIPETUPOBATH MOTYUYECHHBIN pe3yibTar;

BO3MOXHOCTbh OCYIIECTBIISITh PACIIMPEHHBIM MOMCK HH()OPMAIMM C HCIIOJIb30BAaHHEM
pecypcoB 0ubnmotek u HTepHeTa;

YMEHUE aHaJIM3UpOBaTh, CpPAaBHUBATh, KiaccuPUUUpoBaTh U 0000ImATH (aKTHl |
ABJICHUS;



— yMEHHEe OCYIIECTBIATH BbIOOp HamOojee 3((PEKTUBHBIX CIHOCOOOB pEIICHHS 3ajlad B
3aBUCHMOCTH OT KOHKPETHBIX YCIIOBUH.

IIpeaMeTHBIE pe3YJIbTaThl 00VYCHHUS

PesynbTarel yriyOJIeHHOTO YPOBHSI OPUEHTHUPOBAHBI HA MOJYYCHUE KOMIIETCHTHOCTEH st
nocneayromei npopeccuoHaNbHON IEeATEeIbHOCTH KaK B paMKaX JaHHOM MpeAMEeTHON obnacTy,
TaK U B CMEXHBIX C HEH 00J1acTsX.

Nzyuas yueOHb1it mpenmer «Matematuka» B 10 - 11 kimaccax Ha yriry0JieHHOM ypOBHe,

BBINYCKHUK HAYYHMTCSl HCIIOJIb30BaTh IMOJIyYCHHBbIC 3HAHUS B TOBCEJAHEBHOM >KU3HU U
CMOXET  oOecreynuTb  BO3MOXKHOCTh  YCIEUIHOTO  MPOJOJDKEHUS  00pa3oBaHUsl IO
CIELUATBLHOCTSIM, CBA3aHHBIM C MPUKIIATHBIM UCIIOJIb30BaHUEM MAaTEMAaTHKH.

Boinycknuk nonyyum 603MOMCHOCHIL HAYYUMBCA PA3BUSAMb MblUleHUe, UCNOIb308AMb
NONYYeHHble 3HAHUS 68 NOBCEOHEBHOU JCU3HU U oDecneyums YCneuinoe HnpoooJHCceHUue
obpazosanuss N0 CHEYUANbHOCWAM,  CEA3GHHLIM — C  OCYUjeCMmEleHUueM  HAYYyHou U
ucc1e008amenbCeKol 0esamenbHOCmuy 8 001ACmu MAMeMamuKy U CMENCHLIX HAYK.

I[Ipu wu3ydyeHum cieaywmux pa3aejioB npeaMera «MaTeMaTHuKa» BBITYCKHHK
HAYYUTCS, HOAYYUM 603MOHCHOCHIL HAYUUMBCA (6b10EIEHO KYPCUBOM)'

DJIeMEeHThI TEOPUHM MHOKECTB M MATEMATH4YEeCKOM JIOTUKH
— CBO6OI[HO OICpUpOBaAThH IOHATHUAMMN: KOHCYHOC MHOXCECTBO, QJIEMCHT MHOXCCTBA,

HOZIMHOXKECTBO, TIepeceyeHre, 00beIMHEHHE W PAa3HOCTh MHOXECTB, YHCIOBBIE MHOXKECTBA Ha
KOOPJIMHATHOM MPSIMOM, OTPE30K, UHTEPBAJI, MIOJIYUHTEPBAJ, IPOMEKYTOK C BBIKOJOTON TOUYKOMH,
rpaduuecKoe IpeICcTaBIeHIE MHOKECTB Ha KOOPAWHATHON TNIOCKOCTH;

— 3aJaBaTh MHOXKECTBA IEPEUNCICHUEM H XapaKTEPHUCTHIECKUM CBOWCTBOM;

— ONepHUpoBaTh MOHSATHUSMH: YTBEP)KICHHE, OTPUIIAHHE YTBEPXKICHHS, WCTUHHBIC U JIO)KHBIC
YTBEPKICHUS, TPUIHHA, CIIEJICTBUE, YACTHBIH CiTydaii 00IIero yTBEpKICHHS, KOHTPIIPUMED;

—  TPOBEPSATH NPUHAICKHOCTh JIEMEHTa MHOKECTBY;

— HaXOIWTh IEPeceyeHrue U OOBEIMHEHHE MHOXKECTB, B TOM YHCJIE NPEICTABICHHBIX IpaduiecKu
Ha YHCJIOBOH NPSMON M HAa KOOPAWHATHON INIOCKOCTH;

—  TPOBOJAMTH JIOKA3aTENbHBIC PACCYKICHUS JIIsl 000OCHOBaHUS HCTHHHOCTH YTBEPKACHUI;

—  OIepUpOBaTh MOHSATHEM OIpPE/EIICHHS, OCHOBHBIMU BHJIAMH OTPE/IEICHUH, OCHOBHBIMU BUIaMH
TEopeM;

—  NOHUMAamb Cymb KOCBEHHO20 0OKA3AMENbCMEA,;

—  onepuposamv NOHAMUAMU CYEMHO20 U HECHeMHO20 MHONCECMBA,

—  NPUMEHAMb  MemoO  MAMeMamu4eckou UHOYKyuu Ol NpPOBeOeHUs  pPACCYHCOeHUl U
00KaA3amenbems u npu peweHul 3a0au.
B noBceHeBHOI KHU3HU U IPU U3YUCHHUH JPYTHX MIPEAMETOB:

—  HCIIOJIb30BaTh YMCIIOBbIE MHOXKECTBA Ha KOOPAMHATHOW MPSIMOM M HAa KOOPAMHATHOHN IIIOCKOCTH
JUIsL OITUCAHUS pEaIbHBIX IPOLIECCOB U SIBICHUIA;

— TPOBOAMTH JOKa3aTelbHbIE PACCYXKICHHUS B CHUTYalUsSX IOBCETHEBHOM >KM3HUW, MPU PEHICHUM
3a/1a4 U3 JIPYTUX MIPEIMETOB;

—  UCNONb308aMb MEOPEMUKO-MHONCECMBEHHDIN A3bIK U A3bIK JO2UKU OJIsl ONUCAHUA PeabHbIX
npoyeccos u A6ieHUl, NPU peueHuu 3a0ay Opyeux y4eoHvlx nPpeomemos.

Yuciia 1 BbIpaKeHUs

— CBOOOJHO OMEpPHUPOBATh MOHATHUSMH: HATypaIbHOE YHCIO, MHOXECTBO HATypajbHBIX YHUCET,
LEJI0e YHCII0, MHOXKECTBO LIEJIBIX YHCEN, OOBIKHOBEHHAs APOOb, AeCATHYHASA APOOb, CMELIaHHOE
YHCII0, PAHOHATBHOE YHCIO, MHOXECTBO DAI[MOHAIBHBIX YHCEN, HPPALHOHAIBHOE YHCIIO,
KOpeHb CTENeHH 1, JEeHCTBUTEIbHOE YHUCIO, MHOXECTBO JECHCTBUTENBHBIX  YHCEI,
reoMeTpryecKas HHTEpIIpeTalus HaTypaJIbHBIX, [IeJIbIX, PALIMOHAIBHBIX, IEHCTBUTEIBHBIX YHCEIT;



— TIOHUMAaTh U OOBACHATH PAa3HUIy MEXIY MO3MLIMOHHOW M HEMO3MIMOHHOW CHCTEMaMH 3aIluCH
YHCEIT;

— JI0Ka3bIBaTh W HCIOJIB30BaTh MPHU3HAKH JEJIUMOCTH CYMMBI U TIPOHM3BEICHHS MPH BBHIIOJIHCHUH
BBIUMCIICHUH 1 PEeIIeHUH 3a/1aY;

—  BBINIOJHATH OKPYTJIEHUE PAIIMOHANBHBIX U UPPANMOHATIBHBIX YUCEI C 33IaHHONW TOYHOCTHIO;

— CpaBHHBATH JIEHCTBUTENbHBIC YHCIIA PA3HBIMHU CIIOCOOAMH;

— YIOOpsAOYMBATh 4YHCJA, 3allMCaHHbIE B BUJAE OOBIKHOBEHHOH M JECATHYHOW Ipodu, uucha,
3allMCaHHBIe C HCIOJB30BAaHHEM apU(PMETHUYECKOr0 KBaJpaTHOTO KOpHS, KOpHEH cTerneHu
ooublIe 2;

— Haxogutb HO/] m HOK pa3npiMu crioco0aMu 1 NCTIONIB30BaTh X MPH PELICHUH 3aa4;

—  BBINOJHSTH BBIYHMCIICHUS U MPeoOpa30BaHMsl BRIPAKEHNUH, COAEPIKAIINX JCHCTBUTENbHBIC YUCIa,
B TOM YHCJie KODHU HATYpaJbHBIX CTETICHEH;

— BBINONHATH  CTaHAApPTHBIE  TOXKIECTBEHHBIE  MPEoOpa30BaHUS  TPUTOHOMETPHUYECKHUX,
norapu(h)MUIECKHX, CTEIICHHBIX, UPPAIOHAEHBIX BBIPAKEHUH,

—  CB0OOOHO ONEPUPOBAMb YUCTOBBIMU MHONCECTNBAMU NPU PeUleHUU 300al,

—  NOHUMAmMb NPUYUHBL U OCHOBHbIE UOeU PACUUPEHUS YUCTIO8bIX MHONMCECE;

—  BJIAJEeTh OCHOBHBIMH MOHATUSAMH TCOPUH JISIIMMOCTH NIPU PELICHUH CTAaHAPTHBIX 3a/1a4

— uMeTh 0a30BbIE MTPEJICTABICHUS O MHOYKECTBE KOMIUIEKCHBIX YHCEIT;

—  ¢80000HO BLINONHAMb  TONCOECNBEHHble — Npeobpa308aHU  MPUSOHOMEMPUUECKUX,
N02apUMUYEcKUx, CIMenesHbIX 8blPpaANCEHUL,

—  eradems popmynoi dunoma Heromona,

—  NpUMeHsmb Npu peuenuy 3a0ay meopemy o aunelnom npeocmasienuu HOJI;

—  npumeHnams npu peuwtenuu 3aoad Kumaiicxkyio meopemy o6 ocmamrax,

—  npumeHams npu pewenuu 3aoay Manyro meopemy Qepma;

—  yMemb 8bINOIHAMb 3ANUCH YUCIA 8 NOSUYUOHHOU cucmeMme CHUCTIeHUs,

—  NPUMEHAMb NPU peuieHuu 3a0ay meopemuKo-4uciosvie QYHKYuU: 4ucio u cymma oeiumenel,
Gyuryuio Jiinepa;

—  NpuMeHsmb Npu peuenuy 3a0ay yentvle Opoou;

—  TPUMEHATH MPH PEHICHUH 33]1a4 MHOTOWICHBI C IEHCTBUTEIBHBIMU 1 IEBIMU KOA(PPUINEHTaMU ;

—  81a0emb NOHAMUAMU HPUBOOUMbIU U HENPUBOOUMDbLE MHO2OYNIEH U HPUMEHAMb UX NPU pelieHuU
3a0ay,

—  npumeHnams npu pewenuu 3a0ay OcHOBHYI0 meopemy aneedpbi;

B moBcenHEBHOM KU3HU ¥ TTPH U3YYCHUU IPYTHUX MPEIMETOB:

— BBIIONHITH M OOBSCHATH CPAaBHEHUE DPE3YJILTATOB BHIYMCICHHUN MPH PEIICHHU MPAKTUYECKHUX
3a]a4, B TOM YMCJIC PUOIMKCHHBIX BEIYUCIICHHH, UCTIONB3YS Pa3HbIE CIIOCOOBI CPABHEHHIA;

—  3aluChIBaTh, CPABHUBATH, OKPYTIIATH YHCIIOBHIC JJAHHBIE PEATbHBIX BEIHYUH C UCIOIH30BAHHEM
Pa3HBIX CUCTEM M3MEPEHUS;

— COCTaBISITh M OLIEHUBaTh Pa3HBIMH CIIOCOOAMHM YHCIIOBBIE BBIPAXEHHS TIIPH pPEHICHUN
MPaKTUYECKUX 33124 U 3a/1a4 U3 IPYTUX y4eOHBIX TPEIMETOB.

YpaBHeHUS M HEPABEHCTBA
— CBOOOJHO ONEPUPOBATH MOHSATHAMH: YpaBHEHHE, HEPaBEHCTBO, PAaBHOCWIIbHBIE YPaBHEHHS H
HEpaBCHCTBA, YypaBHEHHWE, SBISIOMICECS CIIEACTBUEM JAPYroro YpaBHEHHs, YypaBHEHUS,
PaBHOCHJIbHBIC HA MHOXECTBE, PABHOCHJIbHBIEC IPE0Opa30BaHuUs ypaBHECHU,
— pfuiatb pas3HbI€ BUIBI ypaBHeHI/Iﬁ U HEPABCHCTB U HX CHUCTEM, B TOM YHUCJIEC HEKOTOPLIC
ypaBHeHUS 3-1 U1 4-1f cTeneHel, TpoOHO-pallMOHATBHEIE 1 HPPAITOHATLHEIC;,



— OBJIAJETh OCHOBHBIMUA THUIIAMH MOKAa3aTCNIbHBIX, JIOTAPU(PMHUUCCKUX, HPPANUOHAIBHBIX,
CTCTICHHBIX YPaBHECHUI U HEPABEHCTB M CTAHJAPTHBIMU METOJAMH UX PEIICHUIN U MPUMEHSThH UX
TIPH PEIICHUY 3a]1aY;

— IOPUMEHATH TeopeMy besy K pelieHuo ypaBHEHUH;

— TPUMEHATH TeopeMmy Buera miis penieHnst HEKOTOPBIX ypaBHEHHUH CTENEHH BHIIIE BTOPOH;

— IIOHMMATh CMBICJI TEOPEM O PAaBHOCHJIBHBIX U HEPABHOCWIBHBIX MPe0oOpa30BaHUSX ypaBHEHUHA U
YMETh UX JIOKA3bIBATh;

— BIAJETh METOJAaMHU pEIICHUS ypaBHEHHWH, HEPAaBEHCTB M WX CHCTEM, YMETh BBIOMPATh METO.
perieHus ¥ 000CHOBBIBATH CBOM BBIOOD;

— WCMONIb30BaTh METOJI HWHTEPBAJOB JJs pEIICHWsS HEPaBeHCTB, B TOM YHCIE JpOOHO-
PaIMOHANBHBIX U BKJIFOYAIONIUX B Ce0sI UPPAIIMOHATBHBIC BRIPAXKCHHUS,

— pemarts anreOpawuecKkWe YpaBHEHHMS H HEPaBEHCTBA W WX CHCTEMBI C [apaMeTpaMu
anredpanveckuM U rpapmuecKuM MEeToIaMu;

—  BIAJETh Pa3HBIMU METOJIAMH JIOKA3aTEIbCTBA HEPABEHCTB;

—  pelaTth YpaBHEHHUS B IICIIbIX YNCIIAX;

— u300pakaTh MHOXECTBAa Ha IUIOCKOCTH, 3aJaBacMble YPaBHCHHSMH, HEPABEHCTBAMU W WX
CUCTEMaMU;

— CBOOOIHO MCHOJB30BATH TOXKJECTBEHHBIE MPEOOPa30OBaHMs MPH PEIICHUH YPaBHEHUH U CHCTEM
YpaBHEHUH;

— CBOOOJHO ONPEIENATh THUIl M BHIOMPATh METOJA PEUICHHS IOKa3aTEIbHBIX U JIOrapu(pMHUUSCKUX
YpaBHEHUH M HEPABCHCTB, UPPAIMOHATBHBIX YPAaBHCHUN M HEPABEHCTB, TPUTOHOMETPHUCCKUX
YpaBHEHUI W HEPABEHCTB, HX CHCTEM;

—  c80000HO peulams CUCEMbL TUHCUHbIX YDAGHEHUIL,

—  pewiamyv OCHOBHbIE MUNBL YPAGHEHUU U HEPABEHCNE C NAPAMEMPAMU,

—  npumeHAmb Hpu peweHuu 3a0ay Hepasencmea Kowu-bynaxkosckozeo, bepuynnu;

—  umMemsb npedcmasienue 0 HepageHCmeax Mexcoy CPeOHUMU CTeneHHbIMU.

B moBcenHEBHOM KU3HU ¥ TIPH U3YYCHUU IPYTHUX MPEIMETOB:

— COCTaBIISITh W peIllaTh ypaBHEHHs, HEPABEHCTBA, WX CHUCTEMBI MpPH PEIICHHH 3a1ad JAPYTUX
y4eOHBIX MPEIMETOB;

—  BBINOJHATH OILICHKY MPaBAONOM00US Pe3yJIbTaTOB, IMOJYyYaeMbIX IPHU PEIICHWH Pa3IMYHBIX
yYpaBHEHUH, HEPABCHCTB U MX CHCTEM IPH PEIICHUH 3a/1a4 APYTUX yU4eOHBIX PEIMETOR;

— COCTaBIISITh W pEIlaTh YpaBHEHHS M HEPAaBEHCTBA C MMapamMeTpamMH NpPU PEIICHUH 3ajad IPYTuX
y4eOHBIX MPEIMETOB;

—  COCTaBIISITh YpaBHEHHE, HEPABCHCTBO WJIM UX CUCTEMY, OITUCHIBAIOIIUE PEAbHYIO CHUTYaIUIO WU
MPUKIIAIHYIO 337a9y, HHTEPIPETUPOBATh MOyIeHHBIE PE3YIIbTATHL;

— HCIONB30BaTh NPOTPAMMHBIC CPEACTBA MpPH PEIICHUM OTACIBHBIX KJIaCCOB YpPaBHCHHH U
HEPaBEHCTB.

DOyHKIUHA

— BJIaACTh NOHATHAMMH: 3aBUCHUMOCTH BCIINYHH, (byHKHI/ISI, APryMCHT U 3HaAYCHUEC q)yHK]_H/II/I, O6J'IaCTI)
oTpeJieNieHUss 1 MHOXKECTBO 3HaueHUH (QyHKIMHU, rpadK 3aBHCUMOCTH, IpaduK QyHKIHU, HYIH
(byHKL[I/II/I, MPOMCIKYTKHU 3HAKOIMOCTOAHCTBA, BO3pPACTAHUEC HA YUCJIOBOM IMPOMCIKYTKCE, y6I)IBaHI/Ie
Ha YHCIIOBOM IIPOMECKYTKE, HauOoJblllee W HaWMEHbIIEe 3HAYECHHUE (I)YHKI_II/II/I Ha YHCIOBOM
NPOMEXYTKe, Iepuoguueckas (yHKOMs, NEepHoA, YeTHas W HedeTHas (QyHKOMH; YMETb
IMPUMECHSATDH OTU MMOHATHUSA IIPU PCIICHUH 3a/1a4,

— BIaIeTh TOHATHEM CTENeHHas (GYHKIWS, CTPOWTHh €¢ TpadWK M YMETh NPHMEHSTH CBOWCTBA
CTENeHHOH (PYHKIIMU NP pelieHuH 3a/1a4;



BJIaJeTh MOHATUSIMH TOKazaTelbHas (QYHKLUs, SKCIIOHEHTa; CTPOMTb HMX TpaQuKH M yMETb
NPUMEHATH CBOIMCTBA MOKa3aTeIbHOHN (DYHKIMU MPH PELICHUH 3a/1ay;

BJIaJeTh TOHATHEM Jorapupmuyeckas (QYHKLIUS; CTPOUTH €€ TpadUK M yMETh NPHUMEHSTH
CBO¥CTBa JTOTapuMUIECKON QYHKIINY TIPY PEIICHUHN 3a7ad;

BJIaJeTh HOHSITUAMHU TPUTOHOMETPHUYECKHE (YHKLUH; CTPOUTh UX I'paMKH U YMETh NPUMEHSThH
CBOWCTBA TPUTOHOMETPHUYECKHUX (DYHKIMI TPH PEILICHUH 3a]1a4;

BJIaJeTh NOHSATHEM OOpaTHas PyHKIHS; IPUMEHSATH 3TO OHATHE P PELLICHUH 3a]a4;
OPUMEHATh IPU PELICHHH 3a7ad CBOWCTBA  (DYHKIMH: UYETHOCTb, IEPUOAUYHOCTS,
OTPaHUYEHHOCTB;

NPUMEHATH IPH PEILCHNH 3a/1a4 IpeoOpazoBaHus rpadukoB QyHKIINHT;

BJIaJeTh MOHATHAMH 4YHCIOBas TIOCJIEAOBATEIbHOCTh, apHU(MeETHUECKass M TeoMeTphuecKas
porpeccus;

NPUMEHATh MPU PELICHWH 337ad CBOMCTBA M NPU3HAKU apu(METHIECKOM M IeOMETPHUYECKON
MPOTPECCHI];

61adems NOHAMUEM ACUMNIMOMbL U YMEMb €20 NPUMEHAMb NPU PeuleHuU 3a0ay;

B noBcenHeBHOH KU3HU U IPH U3YYEHUU APYTHX YUEOHBIX MPEIMETOB:

OIpeaACIATH 110 Fpa(l)I/IKaM 1 HUCIIOJIB30BAaTh JIs pCHICHUA MPUKIIAAHBIX 3ada4 CBOMCTBa PCAJIbHLIX
MIPOIIECCOB U 3aBHCHMOCTEH (HauOOJNbIINEe U HaUMEHbBIINE 3HAYEHUs], TPOMEXYTKH BO3pACTaHUS
¥ yObIBaHUS (DYHKIUH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA, ACUMIITOTHI, TOYKHU Teperuda, mepruos 1
T.IL.);

MHTEPIIPETUPOBATh CBOWCTBA B KOHTEKCTE KOHKPETHOM MPAKTHYECKON CHTYaIIUH;

ompenensTh Mo rpadukaM MPOCTEHIINE XapaKTePUCTHKH MNEPUOAMYECKAX MPOIECCOB B
Ouonorun, 3)KOHOMHKE, My3bIKE, PaJHOCBSI3H U Ap. (AMIUIUTY /I, IEPHOJ U T.IL.).

JJ1eMeHThI MATEMATHYECKOI0 aHAIH3a

BJIJICTh MOHATHEM OCCKOHEYHO YOBIBAIOIIAs T€OMETPHUYECKAsi MPOTPECCUs U YMETh MPUMEHSTh
€ro MpH pPelIeHUH 3aj1ay;

NPUMEHSATH JUTSL PEHICHUS 3a]1a4 TCOPHUIO TPEJIEIIOB;

BIaJeTb  MOHATUSMH  OCCKOHEYHO  OoJjbliMe H  OECKOHEYHO  Maible  YHCIIOBBHIC
MOCIIEIOBATEILHOCTH W YMETh CpaBHHMBATh OECKOHEYHO OoybIIue U OECKOHEYHO Malbie
MOCIIeIOBATENLHOCTH;

BJIaJICTh NOHSATHAMU: MIPOU3BOTHASI QYHKIIMU B TOUYKE, TPOU3BOHAS (QYHKIINH;

BBIYMCIISATH TPOU3BO/IHEIC AIIEMEHTAPHBIX (PYHKIIUN U UX KOMOWHAIIH;

uccIe1oBaTh QYHKIMM HA MOHOTOHHOCTb M OKCTPEMYMBI;

CTPOUTH TPaMKH U IPUMEHSATH K PELICHHUIO 33/1a4, B TOM YHCIIE C TapaMETPOM;

BJIQJICTh TIOHSATHEM KacaTelbHas K rpaduky (QYHKIUHM U YMETh NMPUMEHATH €r0 MPHU pPEHICHUU
3a/ay;

BJIJICTh IOHSATHAMU MEepBOOOpasHas QyHKIIHs, ONPE/ICIICHHBIN HHTETPAT;

MPUMEHATEL TeopeMy HproTona-JIeiiOHMIIa 1 ee CIenCTBUS TSl peIeHUs 3a1ad;

CBOOOJHO BIAJETh CTAHAAPTHHIM ammapaToM MaTeMaTHYeCKOrO aHajiu3a MAjs BBIYMCICHUS
NPOU3BOAHBIX (PYHKIIUH OTHOHN MEpEeMEHHOI1;

CB0000HO NPUMEHSMb AnNaApam MamemMamuiecKko20 aHaiu3a Oas UCCIe008anus GYHKYUL u
ROCMPOeHUs pAPUKO8, 8 MOM HUCTE UCCTeO08AHUSL HA GINYKIOCHTD,

onepuposamsv NOHsMUEM nepeooopasHoll PyHKyu OJis peuleHus 3a0a4;

onepuposamsv @ CMaHOAPMHBIX CUMYAYUSX NPOU3BOOHBIMU GbICULUX NOPAOKOS,

yMemb NPUMEHAMb NPU peuenul 3a0ay C8oUCMEd HeNnpepblBHbIX DYHKYULL,
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yMemb 8bINOMHAMb NPUOTUINCEHHBIE BLIYUCTEHUSL (MEMOObl peuleHUsl YPAaHeHUl, BbIYUCTIeHUS
OnpeoeneHHo20 UHmMe2pana);

yMemb NPUMEHIMb NPUTOdNHCEHUE NPOUIBOOHOU U ONPEOeNeHHO20 UHMESPana K peuweHuio 3a0ay
ecmecmeo3sHaHus,

61a0emb HOHAMUAMU 6MOpAsi NPOU3BOOHAs, GbINYKIOCMb epadpuka @yHKyuu u ymems
uccnedosamy GYHKYUio Ha GLINYKAOCHb.

B noBceaHeBHOM XU3HU M TIPU U3YYECHUH JPYTUX YYEOHBIX MPEAMETOB:

pemaTe MpUKIAAHBIE 33a9d U3 OHMOJOTHH, (PH3UKH, XUMUHU, SKOHOMHUKH U JAPYTHUX MPEIMETOB,
CBSI3aHHBIE C UCCIIEIOBAHNEM XapaKTEPUCTHK MPOIECCOB;

UHTEPIPETUPOBATH IIOIYUYEHHBIEC PE3YJIBTATHI.

CraTucTHKA H TEeoOpusd BCPOHTHOCTeﬁ, JIOTUKA U KOMﬁHHﬁTOpI/IKa

OIEPUPOBATh OCHOBHBIMU OIUCATEIHHBIMU XapaKTCPUCTUKAMU YHUCJIOBOrO HaOOpa, MOHSITHEM
reHepabHas COBOKYITHOCTh M BEIOOPKOH U3 HEE;

OTIEpUPOBATh TMOHATHSIMH: YacTOTa ¥ BEPOSITHOCTb COOBITHS, CyMMa W TPOHU3BEACHHE
BEPOSTHOCTEH, BBIYHCIISATH BEPOSITHOCTH COOBITHH Ha OCHOBE TI0JICUETa YUCIIA MCXOJIOB;

BJIaJICTh OCHOBHBIMH MOHATHSIMUA KOMOMHATOPUKHU M YMETh UX MMPUMEHSATH TIPH PEIICHUH 3a/1a4;
HUMETh TMIpe/ICTaBlieHne 00 OCHOBAaX TEOPUHU BEPOSATHOCTEH;

UMETh NOPEJACTABICHHUE O JUCKPETHBIX M  HEMNPEPBIBHBIX  CIyYalHBIX BEIMYUHAX U
pacmpeneneHusIX, 0 He3aBUCHMOCTH CITyYaiHbIX BEITHYNH,

UMETH MPEJICTABICHNE O MAaTEMaTHIECKOM OXKUIaHWUU U JUCIIEPCHUH CITYYaiHBIX BEINYNH;

HUMETh MPEICTABICHUE O COBMECTHBIX PACIPEACICHHUIX CIIyUYaiHbIX BEJTUYHH;

MMOHUMATh CYTh 3aKOHA OOJIBIINX YUCEJ ¥ BHIOOPOUYHOTO METO/1a M3MEPEHUS BEPOSITHOCTEH;
UMETh MPEACTABICHUE O HOPMAJILHOM PACIIPEICIICHUN U IIPUMEPax HOPMAJIBHO PaclpeIeiICHHbBIX
CITy4ailHBIX BEJINYUH;

UMETh MPEJICTABICHNE O KOPPEISALNHU CITyJaiiHBIX BEITUYWH;

671a0emb NOHAMUAMU KOHEUHble U CHeMHble MHONCECMBA U YMemb UX NPUMEHAMb NPU PeuleHU U
3a0ay,

yMemb NPUMEHSNb Memoo Mamemamuyeckou UHOYKyuu,

yMems npuMeHsms npuHyun J{upuxie npu peutenuu 3a0ay.

B moBcenHEBHOM KU3HU ¥ TIPH U3YYCHUU IPYTHUX MPEIMETOB:

BBIUMCIISTE WIH OIIEHUBATh BEPOSTHOCTH COOBITHI B peaNbHOM KU3HHU;

BBIOMPATh METOIbI TTOJXOASIIETO TPEACTABICHUS U 00Pa0OTKH JTaHHBIX.

TexkcToBbIE 3a0aUN

penIaTh TeKCTOBEIE (CIOKETHBIC) 33]]a4M PAa3HOTO YPOBHS CIIOKHOCTH;

aHAIM3UPOBATh YCIIOBHE 3aJ]aud, BBIOMpATh ONTHMAIBHBIA METOJ] pElICHUs 3aJ]lavu,
paccmartpuBas pasiudHble METOBL;

CTPOUTHh MOJICNIb PEIICHUS 3aJla4yd, MPOBOAWTH JOKA3aTEIbHBIC PACCYKICHHUS TPU PEIICHUN
3a/1a4u;

pemarh 3ama4n, Tpeoyromue mepedopa BapuaHTOB, MPOBEPKH yCIIOBUM, BEIOOpPA OMTHMAIEHOTO
pe3yJbTara;

AHAJIM3UPOBATh M WHTEPIPETUPOBATH IOJyUYCHHBIC PEIICHUS B KOHTEKCTE YCIOBHS 3aJayH,
BEIOWpATh pellieHNs, He MPOTUBOpEYAIUe KOHTEKCTY;

MIEPEBOIUTH MPU PEIICHUH 3a]1a4i HHPOPMAIIHIO U3 OJHOW (HOPMBI 3aliCH B JPYTYIO, UCTIONB3YSI
TIPH HEOOXOAMMOCTH CXEMBI, TaOJUIIBI, TPaUKH, THArPaMMEL.

B moBceHEBHOM KU3HU ¥ TPH U3YYCHUU JAPYTHUX MPEIAMETOB:

pelaTh NMPAKTUYCCKUE 3ada4U U 3a/la4U U3 JPYyIrux nNpeaMeToOB.
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I'eomeTpust

BJIaJeTh F€OMETPUUYECKHMH IOHATHUSAMH NPH PEIIEHUM 33aJad M IPOBEICHUU MaTeMaTHYEeCKUX
paccyKJIeHUM;

CaMOCTOSITEIBHO (POPMYJIUPOBATE ONPENEICHHUS FEOMETPUUYECKUX (QUTYp, BBIIBUTATh TUIIOTE3BI O
HOBBIX CBOMCTBaxX W NPHU3HAKAX T€OMETPHUECKUX (QUIYp U OOOCHOBBIBATh WIIM ONPOBEPraTh HX,
0000IIaTh WM KOHKPETU3UPOBATh PE3yJNbTaThl Ha HOBBIX Kiaccax (QUTYp, TPOBOAWUTH B
HECJIOXKHBIX CIIy4asix KJacCU(UKAMIO GUTYp IO pa3InIHbIM OCHOBAHUSIM;

WCCIIeIOBAaTh YEPTEXM, BKIIOYas KOMOMHAUWH QUTYyp, W3BJIEKaTh, HHTEPHPETHPOBATH U
npeoOpa3oBbIBaTh HH(POPMAIMIO, IPEACTABICHHYIO Ha YepTeXax;

pewars 3a1aud reOMETPHUYECKOTO COICp)KaHHUs, B TOM 4YHCJIE B CHUTyalMsiX, KOIZa alrOpPUTM
pelIeHNuss He CieqyeT SIBHO M3 YCIIOBHA, BBINOJIHATH HEOOXOAMMBIE IJISl pEIIEHHs 3aJadu
JOTIOJTHUTENIbHBIE TIOCTPOSHHS, CCIEA0BATh BOBMOKHOCTh IPUMEHEHHS TeopeM U GopMyI s
peLIeHus 3a1a4;

yMeTh (DOPMYJIUPOBATH U JIOKA3bIBATH TEOMETPUICCKHUE YTBEPIKICHUS;

BJIJICTh IOHSATHAMH CTEPEOMETPHH: MIPU3MA, NapaIeNeuIe 1, MIPaMuia, TeTpadap;

HUMCTb IPEACTABIICHUA 00 akcuomMmax CTCPCOMETPHUHU U CIICACTBUAX U3 HUX U YMCTh IIPUMCHATH UX
NPY pelICHUH 3371ay;

YMETh CTPOUTH CEUCHHSI MHOTOI'PAHHUKOB C HCIIOJIb30BAHHEM PA3JIMYHBIX METOJOB, B TOM YHCIIE
¥ METOJa CIIEJ0B;

HUMCTDH MPEACTABJICHHUEC O CKPCIIMBAIOIIUXCA IMMPAMBIX B IMIPOCTPAHCTBE U YMCTh HAXOAUTH YTOJI U
PaCCTOAHUC MEKY HUMU;

NPUMEHATH TEOPEMBI O MapaUICNIbHOCTH MPSIMBIX M IUIOCKOCTEH B MPOCTPAHCTBE MPH PELICHUU
3a1ad;

YMETh MPUMEHSTH MapajIeIbHOE MPOSKTHPOBAHKE ISl U300paskeHUsT QUTYDP;

YMETb IPUMEHSTh NEPIEHIUKYIISIPHOCTH MPSMOM U INIOCKOCTH NPU PELICHUU 33ad4;

BJIaACTh IMOHATUAMHU OPTOrOHAJIBHOC IPOCKTUPOBAHMUEC, HAKJIIOHHBIC MW HUX IMPOCKUOHUHU, YMCTb
NIPUMEHATEH TEOPEMY O TPEX MEPIEHAUKYIIApax IIPU PELICHUH 3a/1aY;

BJIaJeTh MOHATUSIMH PAcCTOSHUE MEXAYy (UrypamMH B NPOCTPAHCTBE, OOIIMI MEPIEeHAMKYIISP
JIBYX CKPELIMBAIOLINXCS MPSIMBIX U YMETh IPUMEHSTH UX IPHU PELLICHUH 3a/1a4;

BJIAQACTh IMOHATUEM YI'OJI MEXKIOY HpilMOfI " IUIOCKOCTBIO U YMETh IIPUMEHATH €ro IpUu peIICHUU
3a1a4;

BJIaJeTh NOHATHUSAMH IBYIPaHHBIA YTOJ, Yrojl MEXKIy IUIOCKOCTAMH, NEPHECHIUKYIISIPHbIE
IUIOCKOCTH ¥ YMETh IPUMEHSTh UX NPU PEIICHUH 33/1a4;

BJIAACTh IMOHATHAMU NpHU3Ma, MNAPAJUICICIUIIC U NPUMCHATH CBOMCTBA napauiCicnvicaa mpu
peIleHUH 3a]1a4;

BJIaJeTh NOHSATHEM MPSIMOYTONbHBIN MapauleIenue ] U IPUMEHSTh €ro MpH PeLIeHUH 3a1ay;
BJIaJeTh MOHATUAMM NUPAMHUIA, BUABI MHPAMUA, JJIEMEHTHl NMPAaBUILHON MHUPaMUABI U YMETb
NPUMEHATH UX NIPH PELICHUH 3a1aY;

UMETh TPEJICTaBIICHUE O TeopeMe Diiepa, IPaBIIIbHBIX MHOTOTPaHHHKAX;

BJIaJeTh MOHSATHEM IUIOMIAH MOBEPXHOCTEH MHOTOTPAaHHHKOB M YMETh NPUMEHATH €ro IpH
pelleHnt 3a1a4;

BJIAaJEeTh NMOHATHAMM TeJa BpauleHus (UWIMHAP, KOHYyC, map u cdepa), UX CEUEHUS U yMETb
IPUMEHATH UX NIPU PELICHUN 3ajay;

BJIaJeTh MOHATHSIMHU KacaTelbHbIe MPSAMBIE U INIOCKOCTH M YMETb MPUMEHSATh U3 NPU PELICHUH
3a1a4;

MMETh IPEACTaBJICHHUS O BIIMCAHHBIX U ONMCAHHBIX c(hepax U yMeTh NIPUMEHSTh UX IPU PEIICHUH
3a1a4;
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BIAJICTh TMOHITHAMU O0BEM, OOBEMBI MHOTOTPAHHUKOB, TEJ BPAICHUS W MPUMEHSATh UX TpPHU
pelICHUY 33/1a4;

UMETh TMPEJCTABJICHUE O Pa3BEpTKE IWIMHAPA U KOHYyCa, IUIONIAJIM MOBEPXHOCTU HWIMHIPA U
KOHYCa, YMETh IPUMEHSTh HX MPH PEIICHUH 33]1a4;

UMETh TPEJICTABICHHE O TUIONIAH cephl U YMETh IPUMEHSTH €ro MPH PELICHUY 3a1a4;

YMETh pelaTh 3a/1a4i Ha KOMOWHAIIMY MHOTOTPAaHHHUKOB U TEJI BPAIICHHUS;

UMETh MPEJCTABJICHUE O MOAOOMHM B TPOCTPAHCTBE M YMETh pPeIlaTh 3aJladydl Ha OTHOIICHUE
00BEMOB U TIOUIAIeH TOBEPXHOCTEH MOAOOHBIX (HUTYD;

nMems npedcmasieHue 00 aKCuoMamuyeckom memooe;

enademvb NOHAMUEM 2eOMEMPUIecKue MeCma moyeK 8 npoCmpancmee u ymMens NPUMEHMb UxX
07151 pewieHus 3a0ay;

yMemb NpUMeHAmMb 05l peuenus 3a0ay CE0UCMBA NAOCKUX U 08Y2PAHHBIX Yel08, MPeXePaHHo20
yena, meopemvl KOCUHYCO8 U CUHYCO8 O/ MPEXSPAHHO20 Yend,

enademv NOHSIMUEM HEPREHOUKYTIPHOE CeueHUe NPUMbL U YMemb NPUMEHIMb €20 NPU peuleHuu
3a0ay,

uMems npedcmaeierue 0 0BOUCMEEHHOCIU NPAGUTLHBIX MHO20ZPAHHUKOS,

61a0emsv NOHAMUAMU YEHMPATbHOE U NAPATIEIbHOe NPOEKMUposanue U NpuMeHsms ux npu
NOCMPOEHUU CeYeHUll MHO20SPDAHHUKO8 MEMOOOM NPOEKYULL

uMemb NPeoCmasieHue 0 passepmKe MHO20SPAHHUKA U KpamuauuieM RYymu Had HOBEPXHOCMU
MHO202PAHHUKA,

uMemsb npPedCmagieHue 0 KOHU4eCKUX Ce4eHUsIX,

uMemsb npeocmasienue 0 Kacaiowuxcs cgepax u KomMOumayuu men 6paweHus u ymems
NPUMEHSMb UX NPU PeuieHul 3a0ay;

NPUMEHSIMb NPU PeUeHUU 3a0ay (POPMYILY PACCMOSIHUS OM MOYKU 00 NIOCKOCMU;

611a0emb pasHbIMU CROCOOAMU 3A0AHUS NPIMOU YPAGHEHUAMU U YMEMb NPUMEHIMb NPU peuleHul
3a0ay,

NPUMEHSAMb NPpU peuteHuu 3a0ai U O00KA3amelbCmee meopem 6eKMOPHbIL Memood U Memoo
KOOpOuHam,

umems npedcmaegienue 06 aKkcuomax oowvema, npuMeHsIms Gopmynvt 06beM08 NPIMOY20IbHOO
napanienenuneod, NPUsMovl U RUPAMUObL, Mempad0pa npu peuieHuu 3a0ay,

NPUMEHAMb meopembl 00 OMHOUEHUX 00beMO8 NPU PeleHuY 3a0ay,

NPUMEHAMb UHmMe2pan OJisl 6bIMUCTeHUST 00beMO8 U NOBEPXHOCMEl Mel 8PAUEHUs], BbIYUCTECHUS]
RI0WAoU chepuieckozo nosca u 0o6vema waposozo Cios,

uMemsb npedcmasieHue 0 OBUNCEHUSX 8 NPOCPAHCMEe: NAPANLIETbHOM NEPEHOce, CUMMEmpPUl
OMHOCUMENLHO NAOCKOCTNU, YEHMPATbHOU CUMMEMPUY, NOBOPOME OMHOCUMETbHO NPIMOL,
BUHMOBOU CUMMEMPUL, YMEMb NPUMEHAMb UX NPU PEeUleHUU 3a0al;

uMems npedcmasgierue 0 NIowWadoU OPMOLOHATLHOU NPOEKYUU,

uMemb npedcmasienue 0 mpexepaHHom U MHO20ZPDAHHOM Yele U NPUMEHSMb CEOUCMEA NIOCKUX
V208 MHO202PAHHO20 Yeaa NPU petieHuU 3a0a4;

umMems NPeoCmasieHusi 0 nPeoobpaso8anuu nodoodUs, 20Momemuy U ymems NPUMEHAMb UX NpU
peuteruu 3a0au;

yMemb peuams 3a0ayu Ha NIOCKOCMU MemoOamu CmepeomempuuL,;

yMemb NPpUMeHAmMb QOpMYbl 00bEMO8 NpU peuteHuu 3a0ay.

B noBceiHEBHOM JKU3HU M TIPU H3YYECHUH JAPYTHX IPEIMETOB!

COCTaBJIATh C UCIOJIH30BAHUEM CBOHCTB T€OMETPUYECKHX (DUTYP MAaTEMaTHYSCKUE MOJCIH IS
pelieHus 3a/a4 MPAKTUYECKOrO XapakTepa M 3aJad W3 CMEXKHBIX JUCIUILIUH, HCCICIOBATh
MOJTYYEeHHBIE MOJICIIA M HHTEPIPETUPOBATH PE3yJIbTAT.
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BeKTOpbI M KOOPAMHATHI B POCTPAHCTBE

—  BIAJICTh TOHSATHUAMH BEKTOPBI M UX KOOPJIUHATHL;

—  YMETb BBIMOJHATH OMEPAIUHN HAJI BEKTOPAMHU;

—  WCIOJIb30BATh CKAIISIPHOE MPOU3BEICHNE BEKTOPOB IIPU PEIICHUY 33]1ay;

— TPUMEHATh YpaBHEHHE IUIOCKOCTH, (HOPMYIy PacCTOSHUSI MEXIY TOYKAMH, ypaBHEHHE chepbl
NIPY pEIICHUN 3371aY;

—  TIPUMEHSATH BEKTOPBI H METOJ KOOPAWHAT B MPOCTPAHCTBE MPH PEHICHUH 3a1aY;

—  Haxooums 00veM napaiieienuneda u mempa’opa, 3a0AHHbIX KOOPOUHAMAMU CEOUX GEPULUH,

— 3a0a6amv NPAMYIO 8 NPOCMPAHCNGE;

—  Haxooumv paccmosiHue om moyKku 00 NIOCKOCMU 8 CUCHeMe KOOPOUHAN,

—  HAxXooumv pAcCmosiHue MelHCOY CKPEWUBAIOWUMUCS NPIMbIMU, 30A0AHHBIMU 6 Cucmeme
KoopouHam.

I/ICTOPI/IH MaTEeMaTHKH
— HMCTHb NPEACTABJICHUEC O BKJIAAC BbBIAAIONIUXCA MATEMATUKOB B Pa3BUTHUC HAYKU,

— TIOHUMAThb pPOJIb MAaTEMATHUKU B PA3BUTUU Poccumn.

MeToabl MaTEMATUKH

—  HCIOJb30BaThb OCHOBHBIE METOJbI JI0KA3aTEJbCTBA, IPOBOAUTH JOKA3ATEIbCTBO U BBIITOJIHATH
OIPOBEP>KECHHUE;

— IPHUMEHATH OCHOBHBIE METOABI PEIICHNS MaTEMAaTHYECKHX 3a/1a4;

— Ha OCHOBE MAaTEMAaTHYECKMX 3aKOHOMEPHOCTEH B MPHUPOJAE XapaKTEpU30BaThb KpacoTy U
COBEPIICHCTBO OKPYKAIOIIEro MUpPa U MMPOU3BEIEHUI HCKYCCTBA;

— TPHUMEHATH MPOCTEHIIne MPOrpaMMHbIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIMOHHBIE CHCTEMBI
MIPU pelIeHNH MaTeMaTHYeCKUX 3ajaq;

— TIOJIB30BaThCSl MPUKIAJAHBIMH MPOrpaMMaMH M MPOrpaMMaMH CHMBOJBHBIX BBIYHCICHHN IS
UCCIIeIOBAHUSI MaTEMAaTHUECKIX OOBEKTOB;

—  NpUMeHAMb MAMeMAamuyeckue 3SHAHUs K UCCAe008ANHUI0 OKPYIICAIOWe20 Mupa (MOOe1uposanue
Qusuueckux npoyeccos, 3a0a4u IKOHOMUKU).

Conep:xanue yuedOHOro mpeamera «MaTemaTnkay

Aure0pa m Ha4YaJIa MATEMAaTHYECKOI0 AaHAJIN3a
10 kiacce

HeiictBuTeabHble umcaa. Harypanensie u  mensle  yucna.  PanuoHanbHble  4ucoa.
WppanuonanpHple uynciaa. MHOXECTBO AEHCTBUTENBbHBIX 4YHcel. Moaylb I€HCTBUTENBHOIO
ymcia. Metoa MaTeMaTH4eCKON MHAYKIIHU.

YucnoBble pynknuu. OnpeneneHue uncioBoid GpyHkuuu u crmocoObl ee 3amanus. CBoiicTBa
¢ynkuunit. [Tepuoanueckue pynxuuu. OdparHas GyHKIUsA

Tpuronomerpuveckne ¢QyHknuu. YuciaoBas OKPYKHOCTb. UYuCIOBass OKPYXHOCTb Ha
KOOpAMHATHOM IIockocTu. CUHYC M KocuHyc. TaHreHc M KOTaHreHc. TpUroHOMeTpUuYecKue
(YHKIIMM YHUCIIOBOIO aprymMeHra. TpUroHoMeTrpuuyeckue (YHKIMHM YIJIOBOIO apryMeHTa.
Oynkmmu Y = Sin X, Y = COS X, ux cBoicTBa u rpaduku. [locrpoenne rpaduka (yHKIUH
y=n-f (X) [octpoenue rpaduka GyHkimu y = f (kX) I'pacduk rapmoHnyeckoro koaebaHus.

Oyukuu Yy = tg X, Y = ctg X, ux cBoiictBa u rpapuku. OOpaTHbIE TPUTOHOMETPUUECKUE
byHKUIMN.

Tpuronomerpuuyeckue ypapHenus. [Ipocreiiime TpuroHoMeTpu4eCKUe YpaBHEHUS U
HEpaBeHCTBA. METO/bI PELIEHUS TPUTOHOMETPUYECKUX YPABHEHUH.
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IIpeoOpa3oBanue TPUrOHOMETPUUYECKHUX BbIpaxkeHHil. CUHYC U KOCUHYC CYMMBbl U Pa3HOCTH
aprymMeHToB. TaHreHc CyMMbl M Pa3sHOCTU apryMeHToB. Popmyibl mnpuseneHus. Dopmyrsl
nBoitHoro  aprymenta. ®opMynbl  TOHWXKeHUS — cTeneHd. [IpeoOpa3oBaHue  CymMMBbl
TPUTrOHOMETpHUYECKMX  (yHKIMA B  mpomsBeneHue. llpeoOpazoBaHuwe  NPOW3BEICHHS
TpUroHoMeTpuueckux (GyHkumii B cymmy. IIpeobpaszosanue Bhipaxkenus ASIN X+ BCOSX k
Buay Csin ( X+ t). Merto/ibl peliieHrs TPUTOHOMETPUYECKUX YPaBHEHUH (npodoicenue).

KomnuiekcHble 4yuceia. KomiuiekcHble uucia U apu@METHUECKHE OIepalud HaJl HUMH.
KommiiekcHble 4YMcaa W KOOpAMHATHAS IUIOCKOCTh. TpHUroHomerpuueckas ¢opma 3amucH
KOMIUIEKCHOro uucia. KoMiulekcHble uucia M KBaJpaTHble ypaBHeHHs.  Boseenenue
KOMIUIEKCHOT'O YHCJIa B CTENEHb. M3BiIeueHre KyOn4ecKoro KOpHs U3 KOMIUIEKCHOIO YHCIa.
IIpousBoanasi. Yucnossle mnocnenoparenbHocTd. Ilpenen uyncinoBoil mocienoBaTeNbHOCTH.
[Ipenen GbyHKIHH. Omnpenenenue IIPOU3BOTHOM. Boruncnenue IIPOU3BO/IHBIX.
HuddepenunpoBanue cnoxHoit ¢ynkiuu. duddepenunpoBanre oO0paTHOW  (PYHKIHH.
[IpumeHeHre TPOM3BOAHOM MJIsi MCCIENO0BAaHUN (YHKIMM HAa MOHOTOHHOCTb U 3KCTPEMYMBI.
[Toctpoenue rpaduxoB ¢yHkuui. HaxoxaeHue HauOONBIIMX M HAUMEHBUIMX 3HAYCHUH
GYyHKIIH.

KomOunatopuka u BepossiTHOCTb. IIpaBuno ymuoxenus. IlepectraHoBku u (hakropuaisl.
Br16op Heckonmpkux 31eMeHTOB. buHommanbHble K03 ¢unmenTsl. CiydaifHble COOBITHS U UX
BEPOSITHOCTH.

IloBTOpEHME.

Auiredpa u HaYaJIa MATEMATHYECKOr0 AaHAJIN3a
11 kiaace

MHorounenbl. MHOrouseHsl OT OJHOM IEpEeMEHHOM. MHOrouYJeHbl OT HECKOJIBKUX
IIEPEMEHHBIX. Y PABHEHUS BBICIINX CTEIICHEH.
Crenenn n kopHu. Crenennnie pyHkunum. [lonsarre KopHs N-il cTENEHU U3 JEHCTBUTEIBHOIO

n o o o o
ypcna. Dynkims ) =+ X, eé cpoiictBa m rpadpuk. CpoiicTBa KOpHA N-i cTemneHu.

[IpeoOpa3zoBanre MppanoHaIbHBIX BbIpakeHUM. [loHsATHE cTeneHu C J0BIM palMOHAIbHBIM
nokazareneM. CreneHHass ¢yHkuus, e€ cBoiictBa W rpaduk. l3BieyeHue KopHed u3
KOMIUIEKCHBIX YHCEl.

IMoka3arenbHasi U Jorapupmuyeckass ¢pynkumuu. IlokazarensbHas ¢(yHKuus, e€ cBOicTBa U
rpaduk. IlokazarenpHble ypaBHeHUs. I[lokasarenbHble HepaBeHcTBa. [loHsTHE mnorapudma.
Jlorapupmuueckass  QyHkuus, e€ cBoiictBa u  rpaduk. CpoiicTBa  JorapupmMos.
Jlorapudmuueckue ypaBHeHnus. Jlorapupmuueckne HepaBeHcTBa. Juddepennupoanue
nokaszaTeJabHOH U Jorapugmuyeckoit GyHKINH.

IlepBooOpa3nast m unTerpas. [lepsooOpasznas u HeonpeaenEéHHbIN nHTErpain. OnpeaenéHHbIi
UHTETpall.

JJleMeHThI TEOPUM BeEPOSTHOCTEH M MATEeMATHYeCKOM CTATHCTUKH. BeposTHOCTE H
reoMmerpus. He3zaBucumble NOBTOpEHHsS HCHBITaHUM C JByMs ucxozaMu. CraTUCTHUYECKHE
MeTo1pl 00paboTKu nHpopmaruu. ['ayccoBa KpuBas. 3aKOH OOJBITUX YKCEI.

YpaBHeHusi u HepaBeHcTBa. CHcTeMbl YPABHEHUH M HePaBeHCTB. PaBHOCHIBHOCTD
ypaBHeHUH. OOIIME METOIBI pEIICHUsT ypaBHEHUIH. PaBHOCHIILHOCTh HEPABEHCTB. Y pPaBHEHUS U
HEPAaBEHCTBA ¢ MOyJIAIMU. MppalimoHanbHble ypaBHEHUS U HEpaBEHCTBA. J[0Ka3aTenbCTBO
HEpPABEHCTB. Y pPaBHEHHUS M1 HEPABEHCTBA C IBYMsI TepeMEeHHBIMU. CUCTEMBI ypaBHEHUH. 3a1aqun

C MapaMeTpaMH.

3ak/0uuTeIbHOE NMOBTOPEeHHE Kypca ajaredpbl M Ha4aJl aHAAM3a NPH NOArOTOBKEe K
HUTOT0BOI aTTeCTALMHU N0 MATEeMaTHKe.
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I'eomerpus
10 xaxacc

Beenenne B mpeamer. llpenmer crepeomerpun. Axkcuomsl crtepeomerpuu. HekoTtopsie
CJIE/ICTBUS U3 AKCHOM.

[MapajuieJbHOCTh NPAMBIX M ILIOCKOCTEH. [lapamienbHOCTh NMPAMBIX, TPSAMOW U IUIOCKOCTH
(mapaysiesbHbIC MPSIMbIE B POCTPAHCTBE, MPU3HAK MApaJUICIbHOCTH IPSIMBIX B MIPOCTPAHCTBE).
[TapamienbHOCTE NPAMONW M IIOCKOCTH. B3aMMHOE pacrosiokeHue NpsMbBIX B IIPOCTPAHCTBE.
CxkpemumBaronyecs npsiMble. YTl ¢ COHANPABICHHBIMUA CTOPOHAMU. B3auMHoe pacronoxeHue
MPSMBIX B IPOCTPAHCTBE. YTOJ MEKy NpsAMbIMU. [lapauienibHble IUIOCKOCTH.

CpolictBa mapajuienbHbIX IUiockocTed. Terparap. Ilapamnenenunen. I[loctpoenue ceueHwuit
TeTpaj’Apa U NapajiesIenuIeaa.

IlepnieHAUKYISAPHOCT, NPSAMBIX M IUIOCKOCTel. [leprneHauKynsipHble  OpsiMble B
npocrtpaHctee. IlapamenbHble  mnpsiMmble, INEPHEHIUKYJSIpHbIE K  IuIockocTu. [IpusnHak
NEePHEHAUKYISIPHOCTH MNPSMOM M IUIOCKOCTH. Teopema O MpsAMOM, MEpHEHIUKYISPHOU
IJIOCKOCTH. PaccTostHue OT TOYKHM 10 IUIOCKOCTH. TeopeMa O TpEX MepneHAuKYJspax. YTroia
MEXAY NOpsIMOM W IUIOCKOCThIO. JIByrpaHHblil yron. IIpu3Hak mnepneHauKyIsspHOCTH ABYX
mockocten. [IpsamoyronesHelil napamienenumnel. TpéXrpanHbii yroi. MHOrOrpaHHbINA yIoJl.
Mmuororpannuku. Ilonstue mHororpanHuka. I[lpusma. ['eomerpuyeckoe Teno. Teopema
Oiinepa. [Ipusma. IIpoctpancrsennas teopeMa Iludaropa. Ilupamunaa. [IpaBunbHas nupamuia.
VYceuénnas nupamuga. [locrpoenune ceuennii nupamua. Cummerpusi B mpoctpancTse. [lonstue
MPaBUIILHOTO MHOTOTPAHHHUKA. DJIEMEHThI CHMMETPHUH MPABHIIBHBIX MHOTOTPAHHUKOB.
IloBTOpEHME.

I'eomerpus
11 kaacc

Huauaap, konyc u map. Ilondarne nununapa. [Inomans noBepxHocTy nuiauHApa. llonarue
koHyca. Ilnomanpe moBepxHocTH KoHyca. Yced€HHb KoHyc. Cdepa u map. Bzaumuoe
pacrionio)keHre cgepbl U miaockoctu. KacarenbHas mimockocts k cdepe. Ilnomans coepsr.
B3aumuoe pacnonoxenue cdepsl U npsamoil. Cdepa, BHUCaHHAs B LWIMHIPHUYECKYIO
noBepxHocTh. Cdepa, BHUCAaHHAs B KOHMYECKYIO MOBEpPXHOCTh. CedeHus LMIMHIPUYECKON
noBepxHocTU. CeueHNsI KOHUYECKOM MOBEPXHOCTH.

O0bém Ten. I[lonarue ob6véma. OOBEM mpsAMoyroibHOro mnapamienenunena. O6bEM mpsMoit
npusMbl. O0bEM nmiauHApa. Beruuciaenue o0BEMOB Tenm ¢ momombio uHTErpaia. OO0BEM
HaKJIOHHOM npu3Mbl. O0bEM HakJIOHHOW npu3Mbl. O0bEM nupamuael. O0BEM KoHyca. OOBEM
mapa. O0BEMBI IAPOBOTO CETMEHTA, IIIAPOBOTO CIIOS U MapoBOTro cexkropa. [lmomans chepsr.
BexTopsl B npocrpancrBe. [lonarue Bekropa. PaBeHcTBO BeKTOpoB. Cl0XKEHHE U BHIYMTAHUE
BeKTOpOoB. CyMMa HECKOJIbKMX BEKTOPOB. YMHOXKEHHE BeKTOpa Ha 4yucio. KomruianapHbie
BeKkTOpbl. IlpaBwiio mnapamnenenunena. PasnoxeHne BeEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BEKTOPaM.

Meton xoopamHat B mnpoctpaHcTBe. /IBmikenusi. IIpsMoyronpHas cucrtema KOOpJAUHAT B
npoctpancTBe. KoopanHaTtel BekTopa. CBsA3b MEXAY KOOPAMHATAaMU BEKTOPOB U KOOPAWHATaMU
touek. Ilpocreiimme 3amaun B KOOpAMHATaX. YpaBHEHHE cdepbl. YTOJI MEXIy BEKTOPaMH.
CkassipHOE TPOU3BEJEHUE BEKTOPOB. BplunciieHHE YIVIOB MEXAY NPSMBIMH U IJIOCKOCTSMHU.
VYpasHenue miockoctu. LlenTpanbHas cummerpusi. OceBasi cuMMeTpus. 3epKalibHas CHMMETPHUSL.

[TapamnensHblil nepenoc. [IpeoGpa3zoBanue mogoous.

3akja09YuTeIbHOE MMOBTOPCHUEC KypCa recOMECTPHUHA IPHU MOATOTOBKE K HTOrOBOM aTrrecTalumn
o MaTeMaTHuKe.
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O ITIPEJJMETA «MATEMATHUKA»

I'naBa/ Conep:kanne MmaTepuasa

KoJu-Bo
JacoB

Hean o0yuyenus

AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A, 10 kiaacc

JIENCTBUTEJILHBIE UMCJIA.

12

HartypaabHble u nesable ynciaa. JlenuMocTb HaTypaabHbIX
qucen, IPU3HaKU AeTUMOCTH. [IpocThie u cocTaBHbIe YKca.
Jlenenwne ¢ octatkoM. HanGonpmmii 0Oy qeIuTeb 1
HauMeHblIee o0I11ee KpaTHOE HECKOJIbKUX HATYypaIbHbIX
yrcen. OCHOBHas TeopemMa apu(pMETUKH HAaTypalbHbBIX
qucen.

Panuonanbublie yncaa. ObpamieHre oObIKHOBEHHON Jpodu
B OECKOHEUHYIO MEPUONYECKYIO IECATHUHYIO IPOOb.
OOparieHne 6€CKOHEUYHOU MEPUOJNUECKON AeCATUYHON
IpoOu B OOBIKHOBEHHYIO JIPOOB.

HppauuoHajbHble YHCIA.

MHO0XeCTBO 1eMCTBUTEJIbHBIX YK CeJ. J[eliCTBUTENbHBIE
quclia U yucioBas npsimasi. UucnoBble HEPaBEHCTBA.
YucnoBble IPOMEXYTKH. AKCHOMAaTHKA 1€HCTBUTENIBHBIX
qrcel.

Moayb 1eiCTBUTEIBLHOIO YK CJIA.

Meroa matemaTH4yecKoi HHAYKUMHU. HAyKIMS 1
nenykuud. [TpyHIun MmaTeMaTnuecKoi MHIyKIUH.

IIpenmerHble nean:

— CHCTeMaTH3alysl 3HAaHWA Ha OCHOBE OOOOMIAIONIETO TOBTOPEHHS
Kypca ainreopbl OCHOBHOM LIKOJIBI;

— (QopmMupoBaHUE NPEICTABICHUNA O CBOWCTBAX JCIMMOCTH CYMM U
IIPOU3BENCHUIN YHCET;

— pa3BUTHE YMEHHUH MPUMEHSTh CBOMICTBa JAETUMOCTH CYMM U
IIPOU3BEACHUN IIPU PEILICHUN 3a/1a4;

— cucTeMaTu3alusg 3HaHWM O TpHU3HAKax JEeTUMOCTH, yMEHHE
MPUMEHSTh UX MPU BBIUYUCICHUAX U PEIICHUU CIOKETHBIX 3a/1a4;

— pa3BUTHE YMEHUN pEIIeHUs 3aJad, CBA3aHHBIX C HAXOXICHHUEM
OCTaTKOB OT JI€JE€HMsI YMCIOBBIX 3HAUEHUH pPa3IMYHBIX UHCIOBBIX
BBIPAKEHUI HAa HAaTypaJbHbIE YNCIIA;

— OBJIQJICHHUE OCHOBHBIMM TOHSTUSAMM M  3aKOHAMHM  JIOTHKH,
NPUHLMIIAMA ~ KOHCTPYHPOBAHMS M JOKa3aTelIbCTBA  TEOPEM,
dbopMupoBaHME TPEACTABIEHUNH O METOJax MaTeMaTHKH, O
MaTeMaTHKe KaK YHUBEPCAJIbHOM SI3bIKE HAYKH;

— pa3BUTHE YMEHHUH TPOBOJUTH WHAYKTUBHBIE U JI€AYKTHBHbBIE
paccyXacHHUs.

MeTtanpeaMerHbie Heau:

— Ppa3BUTHE JOTHYECKOIO MBIIICHHUS;

— YCBOEHHME YHUBEPCAIBHBIX MHOKECTBEHHBIX MOHATUN, IMPUMEHUMBIX
JUIL  CO3JAaHMS  MOJENEW  pas3jInyHbIX  SBJIECHUN  IIPUPOABI,
OOIIECTBEHHBIX SBJICHUM;

— OBJIQJICHUE YCTHBIM W TIHMCbMEHHBIM MAaT€MaTUYECKUM  SI3BIKOM,
NPUMEHUMbIM  TPU  HU3YYEHHM  TPEAMETOB €CTECTBEHHO-
MaTEMaTHYECKOI0 IIUKJIa, pa3BUTHE UCCIIEOBATEIbCKUX YMEHU;

— pa3BUTHE YMEHHMH OOOCHOBBIBaTb CBOHM BBIBOABI, (HOPMYIHPOBATH
OTpHULIAHUS BBICKA3bIBAHUM, IPOBOAUTD JOKA3aTEIIbHBIE PACCYKACHHUS.
JInYHOCTHBIE LeJIH:
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— Ppa3BUTHC TBOPYECKUX CHOCO6HOCTCI>'I, HUHTYULUU, HaBBIKOB
CaMOCTOSITEIILHOMI ACATCIIbHOCTH, (bOpMI/IpOBaHI/Ie Tpe6OBaTeJ'IBHOCTI/I
K IMOCTPOCHUIO CBOHUX BBICKA3bIBaHUI )51 OITPOBCPIKCHUIO
BBICKA3bIBaHHH.

- 235

YUCJIOBBIE ®YHKIINH.

Onpenesienne 4YHMCJI0BOH (PYHKUMH M CHOCOOBI ee
3aganus. OYHKIMM «lenas 4acTb» U «ApoOHas YacTb»
yucina. CpoiictBa (QyHKnuid. MOHOTOHHOCTh (DYHKIIHH.
OrpannueHHocTh (pyHkuuu. Haumenbliee u HauOosnbliee
3HaYeHus. TOYKM HKCTpemyMa. BrImykiiocTs (QyHKIUH.
UYérnble U He4y€THble (QYHKIMH. ['eomMeTpuyecKuil CMbICIH
YETHOCTU U HEYETHOCTH.

Ilepuoanyeckue pyHKkuuu.

Oo0parTHas pyHkumus

Ilpeomemnoie yenu:

— BBEJCHHE MOHATHUS YUCIOBOW (PyHKIMM; TAaOIUYHBIN, aHATUTHUYECKUN
U TpaduUeCcKuil CriocoObl 3aJaHMsI YHUCIOBON (PYHKITUHY;

— W3YyYEeHHE CBOMCTB YHCIOBOH (YHKIMM aHAINTUYECKUMH U
rpadUueCcKUMU METOJaMU;

— WU3y4YeHUE TOHATHSA oOpatHOW (yHKIMH; 000OIIeHHEe TOHATHUS
oOpaTHOM (YHKIIMM C WCIOJIb30BAHMEM paHEe MU3YyUYCHHBIX 3a-
BUCHUMOCTEW; (OPMUPOBAHHE YMEHHUS AHATUTUYECKOW 3alUCH
¢byHKIMM, OOpaTHON JaHHOM, a TakKe YMEHHUS MOCTpOeHHs rpaduka
oOpaTHO# (yHKIINH;

Memanpeomemmnuvie yenu:

— o0yueHue mpueMaM  HUHTEPIpETallMd  SBJIEHUH  IPOLECCOB,
MPOTEKAIOIIUX M0 (PYHKIIMOHAIBHOW 3aBUCUMOCTH;

— Ppa3BUTHE YMEHMI CaMOCTOSTENBHO ONPEAEIATh LEIN ACSITEIbHOCTU
M0 W3YyYEHHUIO DOJEMEHTAPHBIX (YHKIMH U UX MPUMEHEHHUIO,
HCIIOJIb30BAaTh  BCE  BO3MOXKHBIE  pecypchl  JJISl  JOCTHKEHHS
MMOCTABJICHHBIX IICJICH;

—  ¢dopMHpOBaHHE CIMOCOOHOCTH W TOTOBHOCTH K CaMOCTOSITEIILHOMY
MOMCKY METOJIOB PELICHUs MPAKTUYECKUX 3a/1ay;

— pa3BUTHE KPUTUYHOCTH MBIIUIEHUS B IPOLIECCE OLEHKHM M HH-
TeprpeTanuy HHGpopMaIu, TOTy4aeMOi U3 PA3TUYHBIX HCTOYHUKOB;

— Ppa3sBUTHE YMCHMHI B3aUMOJEHUCTBHUSA B IIPOLIECCE ITOMCKA PELICHUS
pooJeM.

Jluunocmmnuie yenu:

— (opMupoBaHrEe MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKHU;

— pa3BUTHE CTPEMJIEHMA K CaMOCTOSITEJIbHOM TBOPYECKOM W OT-
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BETCTBEHHOMU JI€ITEILHOCTH;

— pa3BUTHE CTPEMJIEHHH K CaM00Opa30oBaHMIO, CO3HATEIbHOMY OT-
HOIICHHUIO K HEMPEephIBHOMY OOpPa30BAHHMIO KAaK YCIOBHUIO YCIHENTHOM
npodeccnoHanbHOM U 00IECTBEHHON ACSITENFHOCTH.
2,34,5,8

TPUT'OHOMETPUYECKHUE ®YHKIIUHN

23

YucsioBasi OKPY:KHOCTD. [IoHATHE YMCIOBOM OKPY>KHOCTH.
OTbIcKaHME TOUEK HA YUCIIOBOW OKpYXx)HOCTU. Jlyru
YUCJIOBOW OKPY’KHOCTH.

Yucii0Bast OKPYKHOCTH HA KOOPAUHATHOM IJIOCKOCTH.
JlexapToBBbI KOOPAMHATHI TOYEK YHCIOBOM OKPYKHOCTH.
OTbICKaHNE HA YHUCIOBOM OKPYKHOCTHU pELICHUN
ypaBHeHUH. OThICKaHUE HA YHCIIOBON OKPYKHOCTH
peuIeHU HEPABEHCTB.

Cunyc u kocunyc. Tanrenc u koranrenc. Onpeznenenue
CUHYca U KocuHyca. CBOICTBA CHHYCA U KOCHHYCA.
Onpenenenue TaHreHca U Kotanrenca. CBOMCTBa TaHI€Hca U
KOTaHreHca. JINHUM TAaHT€HCOB U KOTAHI'€HCOB.
Tpuronomerpuyeckue pyHKIUM YU CJIOBOI0 apryMeHTa.
Tpuronomerpnueckne GpyHKIHH YIJIOBOI0 apryMeHTa.
®ynkouu Y = Sin X, y = COS X, HX CBOHCTBA H rpauKH.
IToctpoenne rpapuxa pynkunu y=m. f (X)

IlocTpoenne rpadpuka pynkuun vy = f (kx)

I'padux rapMoHHYeCKOro KoJiedOaHusl.
®yukuuu Yy = g X, y = ctg X, X CBOMCTBA M IPapUKHU.
OOpaTHble TPUTOHOMeETPUYeCKHe (PYHKIMH.

Ilpeomemnoie yenu:

— pa3BUTHE IPEACTABICHUHA O MaTEMaTHUKE KaKk 4YacTh MUPOBOM
KyJbTYpBl, O crmoco0ax ONHUCaHWs Ha MaTeMaTH4YeCKOM S3bIKE, B
YaCTHOCTH B TEPMUHAX TPUTOHOMETPUH, SIBJICHUM pEaibHOTO MHPA;

— (QopmupoBaHUE TpPEACTABICHUI O MOHATHSIX TPUTOHOMETPUHU Kak
MaTeMaTUYECKUX MOJIENAX, MO3BOJISIOLIMX ONKMCBIBATH IIPOLIECCHI,
n3ydaeMble (PU3HKOM, SKOHOMUKOW U IPYTUMHU HAayKaMU;

— JajbHeilllee pa3BUTUE TMOHATUSA JCHCTBUTENBHOIO YHCIa IO
CPEACTBOM IIPEJICTaBICHUS] B TPUTOHOMETpUUYECKO opMe;

— (QopmMupoBaHue YyMEHHH ONpeAensiTh U HCCIEA0BaTh CBONCTBA
CHUHYCa, KOCHHYCa, TaHI'€HCa, KOTaHIeHCa JEHCTBUTEIBHOIO 4YHCIIa,
WCIIONB3Ysl OJHO3HAYHOE COOTBETCTBHE MEXAY TOYKAMU YHCIOBOU
MPSIMOM ¥ TOYKAMH OKPYKHOCTH;

— BBEJICHHE MMOHATHUS TPUTOHOMETPUUIECKON (YHKIIHH;

— (dopMHUpOBaHHE YMEHHH HaXOAUTh OOJACTh ONpENeNeHUs U
MHO>KECTBO 3HAUEHUN TPUTOHOMETPUUYECKUX PYHKIIHIA;

— o0yueHHEe HCCIENOBAHUIO TPUTOHOMETPUUYECKUX (PYHKIMHA Ha
4ETHOCTh M HEYETHOCTh U HAXOXKJIEHUIO TIeproia QyHKIINK;

— H3yYeHue CBOMCTB (pyHKuMI y=cosx, y=sinx, y=1gx, y=ctgx,
o0ydeHue moctpoeHuto rpadukoB GyHKIMA U TPUMEHEHUIO CBOWCTB
(GyHKIUN TpU pelieHud YpaBHEHHU U HEPABEHCTB.

— O3HAKOMJIEHUE C OOpaTHBIMU TPUTOHOMETPHUECKUMHU (PYHKITHSIMH, HX
cBOicTBaMHU U rpaduKaMu;

— BBeJCHME MOHATHH arcsin a, arccos a, arctg a.

Memanpeomemnule yenu:

— 3HAKOMCTBO  C  MaTEeMaTHYECKUM  TOJKOBAaHHUEM  TOHATHUA
MEPUOJUYHOCTH, UMEIOLIETO BaXKHOE MUPOBO33PEHUECKOE 3HAUCHHUE;

— 3HAKOMCTBO C (DM3WUYECKUMHU SIBICHUSMH, OINHUCBIBAEMBIMH C
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MOMOIIIBIO TPUTOHOMETPUYECKUX (PYHKIHH;

3HAKOMCTBO C CHHYCOMJOW Kak TrpapuKOM TapMOHHYECKUX
KoJieOaHuii;

3HAKOMCTBO c bopmynamu, IO3BOJIAIOIUMU HaXOJUThb
npUOTMKEHHBIC 3HAYEHHS SINX U COS X, C MOMOIIBI0 MHOTOYICHOB.

Jluunocmmuote uenu.

paciMpeHue MpeaCcTaBIeHU 0 B3aUMHO OOPATHBIX ACHCTBHSIX;
pa3BUTHE BBIYUCIUTEIBHON, alrOPUTMHYECKOH U Tpaduueckont
KYJbTYPBI;

pa3BUTHE TBOPYECKOW HWHULMATUBBI, HMCCIEIOBATEIbCKUX YMEHUH,
CaMOKPUTUYHOCTH.

2,3,4,5,8

v

TPUT'OHOMETPUYECKHUE YPABHEHUA

IIpocreiiline TPUIOHOMETPUYECKHME YPABHEHUSA |
HepaBeHcTBa. llepBble mnpenacTaBiaeHUss O MPOCTEUIINX
TPUTOHOMETPUYECKUX YpaBHEHHUAX. PenieHue ypaBHEHUs
cost =a. Pemenue ypasuenus SIiNt=a. Pemenne
HEPABEHCTB C CMHYCOM M KOCHHYCOM. Pemenue ypaBHeHUN
tgx=a, ctgx=a. Ilpocreiimme TPUrOHOMETPUYECKHUE

YpaBHEHHUS.

Metoasl peumieHHs TPUIOHOMETPHYECKHUX YpPaBHEHMH.
Merton 3aMeHbl TIEpEMEHHOM. MeTon pa3ioKeHUs Ha
MHOKUTEIH. OpHopoaHbie TPUTOHOMETPUYECKHUE
YpaBHEHUA. YPaBHEHUs, CBOJAIIMECS K OIHOPOAHBIM
TPUTOHOMETPUYECKHM.

Ilpeomemmnuvie uenu:

BBIBOA  (OpMyJTT  KOpHEH  MPOCTEUIINX  TPHUTOHOMETPHUYECKUX
YpPaBHEHUN;

00yYeHHE PEIICHUI0 TPUTOHOMETPUYECKUX YPaBHEHUU, CBOJISIIMXCS
K aJreOpanvecKkuM, PEIICHUIO OJTHOPOJHBIX OTHOCHTEIHHO CHHYCAa U
KOCUHYCa YPaBHECHUM;

oOydeHHe pElICHUI0 TPUTOHOMETPHUECKUX YpaBHEHUH METOJaMH
3aMEHbl HEU3BECTHOTO U PA3JIOKEHHS HA MHOKUTEIH;

3HAaKOMCTBO C METOJIOM OIICHKM MHOJKECTBAa 3HAYCHHUM JIEBOM U
MPaBOW YacTe TPUTOHOMETPUUECKOTO YPAaBHEHUS;

3HAKOMCTBO CO CMOCO0aMU pElIeHHs TPUTOHOMETPUYECKHX He-
PaBEHCTB.

Memanpeomemnuie uenu:.

paclIupeHre CpEeACTB MOJCIHUPOBAHUS PEATBbHBIX MPOLECCOB U
SIBJICHHI;

dbopMupoBanne NpuEMOB  TepexoJa OT  AHATUTHYECKOH K
rpadgu4ecKoil MoJies I U 00paTHO;

pa3BUTHE AITOPUTMHUYECKOTO U JIOTUYECKOT0 MBIIITICHUS;
COBEPIIICHCTBOBAaHUE TMPUEMOB TOYHBIX W NPHOIMKEHHBIX BHI-
JHCICHUH;
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3HAKOMCTBO C MAaT€MAaTHYE€CKUM TOJIKOBAHMEM IIOHATHUS IIEpU-
OJIMYHOCTH, UMEIOLIET0 BAXKHOE MUPOBO33PEHYECKOE 3HAYEHUE;
3HaKOMCTBO ¢ (U3MYECKMMHU SBJICHMSMH, OIHCHIBAEMBIMU C
IIOMOILIBI0 TPUTOHOMETPUYECKUX YPABHEHUN.

Juunocmmuote uenu.

COBEpIICHCTBOBAHNE HABBIKOB CAMOKOHTPOJIS;

pa3BUTHE BBIUKCIUTENBHON U aITOPUTMUYECKON KYJIBTYPBI;

pa3BUTHE TBOPYECKOW HWHUIIMATUBBI, HCCIEIOBATEIIbCKUX YMEHUH,
CaMOKpPUTHUYHOCTH.

2,34,5,8

NPEOBPA3OBAHUE
BBIPAKEHUIA.

TPUT'OHOMETPUYECKHUX

20

CHHYC M KOCHHYC CYMMbI M Pa3HOCTH apPryMEHTOB.
@opMynbl CHOXKEHHUS M TPUMEPHl HX HMCHOJb30BaHUS.
Jloka3aTenbCTBO TEOPEMBI CIIOKEHUS.

TaHrenc cyMMbl M Pa3HOCTH APryMEHTOB.

Dopmy.Jibl NpUBeACHNS. Dopmy.Jibl JABOWMHOIO
aprymenTa. ®opMyJibl IOHHKEHUS CTEIICHH.
IIpeoOpa3oBanue CYMMBbI TPUTOHOMETPHYECKHX

(pyHkuuii B npousBeaeHmne.

IIpeoGpa3oBaHue MNpoOU3BeIeHUs] TPUTOHOMETPHUUYECKHX
(pyHkuuii B cymmy.

Ipeodpazosanue Buipaxkenuss ASINX+ BCOSX k Buay
Csin(x+t).

MeTtoapl pelleHds] TPUTOHOMETPHYECKHX YPABHEHHI
(npooonscenue).

Ilpeomemmnuvie uenu:

3HaKOMCTBO C (popMyJiaMu, TO3BOJIIOLIMMHU IPe0OPa30OBLIBATh CUHYC,
KOCHHYC U TaHT€HC Pa3HOCTH U CyMMBI JBYX apTryMEHTOB;

BBIBOJ (hOpMyJI, MO3BOJISIOMIMX MPE0OPa30BbIBATh CHHYC M KOCHHYC
JBOMHOT'O apryMEHTa, IIOHWKATh CTEIIEHb CUHYCa U KOCUHYCA;
uzydyeHue  (opmyis, MO3BOJSIOUIMX  NPEoOpa3oOBbIBATh
TPUTOHOMETPUUECKUX (PYHKIIMI B IPOU3BEACHHUE U HA00OPOT;
oOydeHne MPUMEHEHHIO OCHOBHBIX TPUTOHOMETPUYECKHUX (opmys
OpU  BBIYMCICHUAX,  MPEoOPa3OBaHUSAX  TPUTOHOMETPHUYECKUX
BBIPaKCHU, pelLIeHnn MPOCTEUIINX TPUTOHOMETPUUECKUX
YPaBHEHUH, C UCII0JIb30BAHUEM JOKA3aTEIbHBIX PACCYKICHUMN.

CyMMY

Memanpeomemnuvie uenu:.

pa3BUTHE YMEHUN CaMOCTOATENIBHO ONPENEIATh LENU IESATEIbHOCTH
II0 YCBOGHHMIO M IPUMEHEHWIO 3HAHUW TPUTOHOMETPUHM KakK
MaTE€MaTHYECKOW MOJIENH PeaIbHOMN NEUCTBUTENBHOCTH;
(opMHpOBaHNE HAaBBIKOB y4e€OHO-MCCIIEI0BATENBCKON AEATENbHOCTH,
TOTOBHOCTH K IIOUCKY PELICHUS IIPAKTUYECKUX 3a1a4.

Jluunocmmuoie ueiu.

(hopMUpOBaHHE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MTPAKTUKH,

pa3BUTHE TOTOBHOCTH YYalIUXCS K CaMOCTOSITEIHHOW TBOPYECKOMH
JeSITEIbHOCTH;
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— (QopmMupoBaHHE HAaBBIKOB COTpYyJHHUYECTBA B IIpolecce Yy4eOHOI,
y4eOHO-UCCIIeI0BATENbCKOM, O0IIECTBEHHOM 1eATEIbHOCTH.
- 23458

Vi

KOMIIVIEKCHBIE YN CJIA

KomnuiexcHsble yncia u apugmMernyeckne onepanuy HaJQ
HuMu. OnpeneneHrne KOMIUIEKCHBIX uucen. CIoKeHHue u
yMHOeHue. JleneHne KOMIUIEKCHbIX uwucenl. Onepauus
repexoa K CpsKEHHOMY YHCTY.

KommekcHble 4mMcIa W KOOPAMHATHASA IUIOCKOCTD.
N300paxkeHne  KOMIUIEKCHBIX  YHCEeNl ~ TOYKaMHU  Ha
KOOpJMHATHON IJIOCKOCTU. M300pakeHne B KOOpJIMHATHOU
MJIOCKOCTH CJIOKEHMSI KOMIUIEKCHBIX YMCENl M Iepexoja K
CONIPSHKEHHOMY YUCILY.

Tpuronomerpuueckass ¢(opMa 3alUCH KOMILIEKCHOIO
yucaa. Moaynp KOMIUIEKCHOTO YHCIA M €ro CBOMCTBA.
Tpuronomerpuyeckas popma 3amucu KOMILJIEKCHBIX YHCEIL.

AprymeHTt KOMILIEKCHOTO YyHCIa. YMHOXkEHHE
KOMIUIEKCHBIX 4YHCEl B TPUTOHOMETpUYecKkoi (opme
3aIUCH. KomniekcHble uMcia M KBaJpaTHbIe

ypaBHeHusi.  l3BleyeHwe  KBagpaTHOrO  KOpPHS B
anredpandeckoit ¢popme 3amucu. M3pieueHne KBaapaTHOTO
KOpHSI B TPUTOHOMETpHU4eckoi dopme 3anucu. Bo3Benenue
KOMILJIEKCHOTO 4YHCjJa B  CcTeneHb. M3BieueHue
KYOMYecKOro KOpHsl U3 KOMILIEKCHOro umnciaa. Ilepexon

n o
or Z X Z B TPUTOHOMETPUYECKOW (opMe 3aImCH.
W3BrneyeHne KyOMYeCKOTO KOpPHS B TPUTOHOMETPHUYECKON
dhopme 3amnucy.

IIpeomemmnoie yenu:

— (opMupoBaHHe MOHATUS KOMIIJIEKCHOTO YUCII,

— oOydeHHe CIIO)KEHHUI0 W YMHOXXEHHIO KOMIUIEKCHBIX 4YHCENT B
anredbpandeckoit hopme;

—  BBIIIOJIHEHHE OIEpaluii BBIYUTAHUS U JIEJICHUS] KOMIUIEKCHBIX YHCEIT;

— M300pakeHue Yucesl Ha KOMIUIEKCHON TIOCKOCTH;

— (dopMHUpOBaHHE MPEJCTABICHUNH O T€OMETPUUYECKOW WHTEPIpPETALNU
CBOMCTB apupMETHUECKHUX ACHCTBUI HAJl KOMILIEKCHBIMH YUCIIAMU;

— (¢opmMupoBaHUEe TMOHATHS apryMEHTa KOMIUJIEKCHOTO 4HCIa, 3aluch
KOMILIEKCHOTO YHCJIa B TPUTOHOMETPUYECKOH popme;

— oOydeHWe  BBHIMOJIHEHUIO  apu(PMETHYECKUX  ACWCTBUH  HaA
KOMIUIEKCHBIMM YUCJIaMH, 3alUMCaHHbBIMH B TPUTOHOMETPUYECKOU
opme;

— O3HAKOMJIEHHME C oOlepalueil BO3BEeIEHUS B CTENEHb YHCIia,
3aMMCaHHOTO0 B TPUTOHOMETPUUECKOH (hopMe;

— o0yuyeHHe peUIeHHI0 KBaJpaTHbIX YPAaBHEHUH C KOMILJIEKCHBIMU
HEU3BECTHBIMU H JICHCTBUTEIBLHBIME KOd((PUIIMEeHTaMHU.

Memanpeomemnuvie uenu:.

— pacuMpeHue CpeACTB MOJAEIUPOBAHUSA pEabHBIX IPOLECCOB U
SIBJICHHI;

— 3HAKOMCTBO C MPUMEHEHUEM KOMIUIEKCHBIX 4ncel B (pusmke (Teopuu
yOPYroCTH M KojedaHWM, a’po- W  TUIPOJUMHAMHKE, B
ANEKTPOTEXHHUKE), KBAHTOBOU (hH3HKE.

JIuunocmnuie yenu:

— paclidpeHue NpeACTABICHUIN O YUCIOBBIX MHOXKECTBAX;

— pa3BUTHE TOTOBHOCTH K CaMOOOpa30BaHHIO Ha NPOTSHKCHHH BCEU
KU3HU, KaK YCIIOBUIO YCIIEITHOTO JOCTHKEHUS MOCTaBICHHBIX Liene
B BBIOpaHHOM cepe AesTeNbHOCTH.

- 23458
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Vil

IMPOU3BOJHASA

28

YucaoBble mocjie0BaTeIbHOCTH. OnipeeseHue YuCcioBOi
IIOCJIEIOBATEIIbHOCTH u CIIOCOOBI eé 3aJIaHH.
IlocnegosarensHocTh PuOoOHayun. CBOWCTBA YMCIOBBIX
IOCJIEIOBAaTEILHOCTEIA.

IIpenen 4yuca0BOM mNocaenoBareJbHOCTH. OmnpeneseHue

npejena nocuenoBareabHoCTH.  CBOMCTBA  CXOASAIIUXCSA
M0CTIe10BATEIbHOCTEH. Brruncnenue IIPEJEIIOB
[0CJIE10BATEIbHOCTEH. Cymma OecKoHeuHOU

re€OMETPUUYECKOM IPOTrPECCHH.

Mpenen ¢pyuxkuun. Ipenen ¢pyHkmm Ha OECKOHEYHOCTH.
IIpenen ¢yukuun B Touke. IlpupamieHue aprymesra.
[Ipupammenue GpyHkuuu.

Onpenesienne NPOM3BOAHOM. 3ajauM, MPUBOJAIIME K
ITOHSATHUIO IIPOU3BOIHOM.

Boruuciienne MPOM3BOJTHBIX. DopMyITbl
¢ hepeHIIMPOBAHMSL. [MpaBwia muddepenmpoBanus.
IToHsATHE M BBIYUCIIEHHE IPOU3BOJIHOMN N-TO MOPAAKA.
JAu¢ppepennupoBanue CJI0KHOM pyHxuum.
JuddepenunpoBanne o0paTHON (PYHKOHMH. YpaBHEHHE
KacaTeJbHOH K rpagpuky pyHKumu.

IIpumeHeHue NPOM3BOJIHOM /ISl MCCIAEAOBAHMNA PYyHKIMH
HA MOHOTOHHOCTH H J3KcTpeMyMbl. HeoOxoaumbie u
JIOCTAaTOYHBIE YCIIOBUS SKCTPEMYMA.

Ilocrpoenne  rpajpuxoB  ¢ynkumii. Haxoxkaenue
HANO0O0JIBIINX M HANMEHbIIHUX 3HAa4YeHUH QyHKIUH.

Ilpeomemnuvie yenu:

(dhopmMupoBanue peCTaBICHUS 0 YHCIIOBOM
IIOCJIEI0BATEIbHOCTH;
JEMOHCTpALMsl TPUMEHEHHS TEOpEM O CYIIECTBOBAaHUHU TIpeesa

MOHOTOHHOM OFpaHquHHOﬁ IOCJIEJOBATEIIbHOCTH,

npejaene

3HaKOMCTBO CO CTPOTMM ONpeAETICHHEM IIpelieia  YUCIOBOU
MOCTIe10BATENbHOCTH, CBOWCTBaMHU CXOJALINXCS
MOCJIEI0BATENBHOCTEN, o0yueHue BBIYHCIICHHIO IIpEIEIOB
[OCJIEZIOBATEIbHOCTE  (Ha  OCHOBAaHMM  CBOWCTB  IIPEJIENIOB),

JI0Ka3aTeNbCTBY CXOAMMOCTH IOCJIEIOBATENIBHOCTH K 3aJaHHOMY
qrciy (Ha OCHOBaHUU OIIPEENICHHS MpeieNa MOCIeI0BaTEIbHOCTH);
3HAaKOMCTBO C TIOHSATHAMHU Tpenena (QYHKIMM B TOYKE W Ha
0ECKOHEYHOCTH, ¥ aCUMITOTaMH Tpaduka (yHKIHHU, CO CBOMCTBAMHU
peaenoB GpyHKIu;

¢dopmupoBaHue TpadUUecKOro MpPeICTaBIEHUSI O HENpPEepbIBHOCTH
INZINIVIH

o0y4yeHHe BBISIBJICHUIO HETIPEPBIBHBIX (DYHKITMI C OTMOpOil Ha ompese-
JICHHE HeTIPephIBHOCTH (YHKIMHU (B TOUKE; HA UHTEpBae);
3HaKOMCTBO C TIOHSATHEM IIPOM3BOAHOM (YHKIMHM B TOYKE U €€
(hU3UIECKUM CMBICIIOM;

dbopMHpOBaHHE HAYaIbHBIX YMEHHH HAXOIUTh IPOM3BOJHBIE
3JIEMEHTapHBIX (QYHKIMH HAa OCHOBE OIpeesIeHHs TPOU3BOIHOI;
BJIaJIeHUE TpaBUIaMu JTU(GEepeHIIMPOBAHUS CyMMBbI, IPOU3BEACHUS U
9acTHOTO JIBYX (YHKIIMH, BBIHECEHHUS IOCTOSHHOTO MHOXKHTEINS 3a
3HaK MPOU3BOIHOM;

3HaKOMCTBO C JU(PEepeHIIMPOBAHUEM CIOKHON (DYHKINHU U ITPABUIIOM
HAXO0XKJCHHS TPOU3BOIHON 00paTHOM (DYHKIINH;

o0y4yeHHe HCIIOJIb30BAaHUIO (POPMYJIBI  TPOM3BOJHON  CTENEHHOM

dynxupn f (x)= xP 11 mo6oro nefcTBUTENLHOIO YUCHA P

d)OpMI/IpOBaHI/IC YMCHUA HAXOAUTh MIPOU3BOAHBIC JSJIICMCHTAPHBIX
bynxumit;
3HAKOMCTBO C T'€OMETPHUYECKHM CMBICJIOM TPOU3BOJHON, O0ydeHHUE
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COCTABIICHUIO YPaBHEHHUs KacaTedbHOM K Trpaduky (QyHKIUH B
3aJJaHHOU TOYKE.

Memanpeomemnule yenu:

— HCNONb30BaHHE  (U3WYECKOTO  CMBICIA  MPOU3BOAHON s
ONpPEACIICHUSI CKOPOCTH JBHKEHUS MATE€PUAIBHOW TOYKH B JIAHHBIN
MOMEHT BPEMEHU;

— YCTaHOBJIEHHE CBSI3M MEXIY 3HAuU€HUEM NPOU3BOAHONW (YHKUIUU B
JAHHOM TOYKE M TAaHIE€HCOM YIUIa KacaTelIbHOW, IIPOBEIEHHOM K
rpaduky GyHKIMH B TaHHOW TOYKE;

— (¢opmupoBaHUE MOHATUS TMpefesia MOCIEeI0BATEIBHOCTH IIOIAAeH

MPaBUIILHBIX 2N YTOJLHUKOB, BIMCAHHBIX B OJMH M TOT K€ KPYT.

Jluunocmmnole yenu.

— BOCIUTaHUE MATPUOTH3MA, TOPJIOCTH 3a CBOIO PoauHy Ha mpumepe
JKU3HU W JIEATEIIbHOCTU OTEYECTBEHHBIX YUYEHBIX — MaTE€MaTHUKOB
(YeOprmen I1.J1.);

— pasBUTHE aOCTPAKTHOTO MBINUICHUS, (POPMHpPOBAHUE TPEICTABICHUI
0 OeCKOHEYHO OOJIBIINX H OECKOHEUYHO MajbIX BEJIMYHHAX;

— Ppa3BUTHE TBOPYECKHX  CIIOCOOHOCTEH, HWHTYHMIIMH, HABBIKOB
CaMOCTOSTCILHON JIEITEILHOCTH.

- 2,3458

VillI

KOMBHUHATOPUKA U BEPOATHOCTD

IIpaBuno ymHo:keHusi. IlepectTaHOBKM M (paKTOpHAJIBI.
[IpaBuno yMHOXEHHs MJI1 KOHEYHOIO 4YMCJIAa WCIBITAHHUM.
Uucno mnepecTaHOBOK KOHEYHOTO MHOKecTBa.  BbiOop
HECKOJIbKHX 3JIEMEHTOB. bunomuajibHbIe
k03¢ Ppunuentsl. bunom Hrtotona. Cayuaiinbie coObITHS
n ux BepositHocTH. Kilaccuueckoe — ompeneneHue
BEPOSATHOCTH. Buuel coObituil. BeposTHOCTH CyMMBI
cOOBITHH. BEpoATHOCTH MPOTHBOMOIOKHOTO COOBITHSI.

Ilpeomemnuvie uenu:

— OBJIQJICHHE OJIHUM U3 OCHOBHBIX CPEJICTB IMOJCUYETA YHCIIA PABTUIHBIX
coequHeHU (KOMOMHATOPHBIM MIPABUIIOM MPOU3BEACHHUS);

— 3HAKOMCTBO C pa3MENICHUSMHU C TOBTOPEHUSIMHU;

— 3HAKOMCTBO C MEPBBIM BHJIOM COCIMHEHUI — MepPeCTaHOBKAMU,

— JEMOHCTpanus TPUMEHEHHUs TpaBWIa TPOU3BEIACHUS TPU BBIBOJE
(hopMyIIBI UKCIa IEPECTAaHOBOK U3 N 3JIEMEHTOB;

— BJIAJCHUE MOHSATHEM pa3MELIeHUs U3 M 3JIEMEHTOB mo N. 3HATh

(opMyny s BerumciieHns AT - 9dclia pa3MENIeHtii 13 M dJIeMEeHTOB

10 N, YMETh IPUMECHSTH eé IIpu pCHICHUUA 3aa4;
— BJAJCHHE MOHITHEM COYETaHHUM 0e3 HOBTOpeHI/Iﬁ 3 m 5JICMCHTOB I10
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n. 3nanue GOpMyNbl i BhlumciieHns Cj - YMCIa BCEBO3MOKHBIX

COYETaHMM M3 M DJIEMEHTOB II0 N, YMEHHME IPUMEHATh €€ IIpH
pelleHnH 3a1ay;

— yMEHHE pacKJaJpIBaTh CTeleHb OuHoMa 1o ¢opmysne HproToHa mpu
HAaXOXJICHUH  OMHOMHAJBHBIX  KOXP(PHUIMEHTOB C  IOMOUIBIO
TpeyronpHuka [lackans. IlpuMeHsTs moOJyuyeHHbIE 3HAHUA IIpU
pelIeHNH 3a1ad,

— 3HAKOMCTBO C pa3IMYHBIMH BHJIAaMH COOBITHH, KOMOWHAIMSIMU
COOBITHI;

— BBEJCHME IOHATHUS BEPOSATHOCTH COOBITHS (B  KIACCHYECKOM
MIOHUMaHUM) U OOyYeHHE HaXOXKJIEHUIO BEPOSITHOCTH CIIy4yailHOro
COOBITHS C OUEBUIHBIMU OJIArONPUATCTBYIOLUIMMHU UCXOJaMH;

— 3HAKOMCTBO C TEOPEMOH O BEPOSITHOCTU CYMMBI JIByX HECOBMECTHBIX
COOBITUM M ee MNPUMEHEHUEM, B YaCTHOCTH MpPH HAXOXKIAECHUH
BEPOSTHOCTH MPOTHUBOIIOJIOKHOTO COOBITHS;

— 3HAKOMCTBO C TEOPEMOI O BEPOSTHOCTH CyMMBI BYX IPOU3BOJIBHBIX
COOBITHI;

— HHTYWUTHBHOE BBE/ICHUE MTOHATHS HE3aBUCUMBIX COOBITHIA;

— o00ydeHue Hax0XJEHHIO BEPOATHOCTH MPOMU3BENEHHs JOOO0ro 4ymcia
HE3aBUCHMBIX B COBOKYITHOCTH COOBITHIA.

Memanpeomemnmnboie yenu.

— 3HAKOMCTBO C POKJCHHEM KOMOMHATOPUKU KaK HAayKH, T03BOJISAIOLICH
aHAJM3UPOBATh TOJIOBOJIOMKH U a3apTHBIC UT'PHI;

— TpUMEHEHHEe KOMOWHATOPHBIX METOJOB B CTaTHCTHUKE, TEHETHKE,
JMHTBUCTHKE, TPH PEUICHUH TPAHCIOPTHBIX 33/1a4, NMPH CO3/aHUU U
JeKoIUpoBaHus MU(POB, B MUHPOPMATHKE U Jp.;

— yYMEHHE BBIYHUCIATH BEPOATHOCTH COOBITHI B PEANbHOM KHU3HH,

— (¢opmMupoBaHUe IPEACTABICHUN O METOIaX 00pabOTKN HHPOPMAIIHH.

JIuunocmmuuie yenu:

— pa3BUTHE aHATUTHYECKUX CIIOCOOHOCTEH W MHTYHIINH,

— UWHTETPUpPOBAHME B JIMYHBIA ONBIT HOBOM, B TOM YHUCIE
CaMOCTOSITENIbHO MOJTYYeHHOM nHpopManuy,

— (dopMupoBaHHEe MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
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YPOBHIO HAyKH;

BOCITUTAHUE MATPUOTU3MA, TOPJOCTU 3a CBOO PoauHy Ha mpumepe
XKU3HU U JICATEIIbHOCTH OTEYECTBEHHBIX YUYEHBIX — MATEMaTHUKOB
(MapkoB A.A., JlsnynoB A.M., KommoropoB A.H., Xununa A..,
I'nepenko b.B.);

pa3BUTHE CIIOCOOHOCTH W TOTOBHOCTH BECTH JHAIIOT C JIPYTUMHU
JIOABMH B MPOLIECCE COBMECTHOI J1€ATEIbHOCTH.

2,3,4,5,8

IHOBTOPEHME

20

Pemenue 3a/IaHuI Ha npeoOpa3oBaHue
TPUTOHOMETPUYECKHUX BbIpaXKeHUH. Pemenue mpocredmmx
JIMHEWHBIX, KBaJPATHBIX YPAaBHEHUI U HEPABEHCTB. Pemenue
3aJa4 Ha 4YacTW W JIOJIM, PEUICHHME 3ajJady Ha IPOLIEHTHI.
Pemenue 3amau Ha uytenune rpaguKoB QYHKIMN U TUATpaMM
(ymerp cuuThiBaTh HHGOpPMALMIO M HPUMEHATh MPU
peuieHuu 3anad). [IpUMEHSTh 3HAHHMS O TPOU3BOIHOM K
UCCIIEJOBAaHUIO CBOICTB GbYHKIMHA. Pemenne
TPUTOHOMETPUUECKUX ypaBHEHUI 6a30Boro "
MOBBIIIEHHOT'O YPOBHEH CIIOKHOCTH ¢ OTOOPOM KOpHEH u3
3aJJaHHOTO0  TMpOMEXyTKa. PemeHue  KBaApaTHBIX, W
CBOIAIIUXCA K HHUM, COAEpXKAIUX MOXYJIHM YpPaBHEHUH U
HEPABEHCTB IMOBBILIEHHOTO YPOBHS CIOXHOCTH. Perienue
KBaJIpaTHBIX ~ YPAaBHEHMH, cCoIepKalluX MOAYJIH U
napameTpsl. Penienue 3a1a4 Ha MPOLEHTHI, YacTH, TOJIH, HA
KOHIIEHTPALlUI0, CMECH, CIUIaBbl. PenieHne 3aJaHuil Ha
BBIUHCIICHUS U TPeoOpa30BaHusl 110 33JaHHBIM (opMyJiaM.

Ilpeomemmnoie yenu:
— yMeTh pemats 3ananus tuna 1, 2, 5,7, 9, 10, 11 u 12 uz IEMO EI'D

(mpoduNbHBIN YPOBEHb);

BIajeTh npuémMamMu pemieHus 3amad tuna 13 w3z JJEMO EI'D
MOBBIIICHHOTO YPOBHSI ¢ OTOOPOM KOpHEH M3 3aJJaHHOTO MPOMEXKYTKa
(kBagpaTHble, OWKBaJpaTHbIC, TPUTOHOMETPHUUECKUE YpaBHEHHS,
ypaBHEHUS, COJEpKaIINe MOAYIIH);

BIaACTh npuéMamMu pemeHus 3amad Ttuna 15 w3 JIEMO EI'D
TIOBBIIIICHHOTO YPOBHS (KBaJpaTHbIe, OMKBaJIpaTHbIC, PAIIMOHALHBIE
HEpaBEHCTBA, HEPABEHCTBA, COJICPIKAIIIUE MOTYIIH).

Memanpeomemmnuwie yenu:

YMEHHE CaMOCTOSITENIbHO ONpENeNiaTh IeId CBOEro o0yuyeHwus,
CTaBUTh W (HOPMYyIHUpOBATH JUIsi ce0s HOBBIE 3aJaud B ydébe u
MO3HABATENbHON JEATENbHOCTH, pa3BUBaTh MOTUBBI U HWHTEPECHI
CBOEH MTO3HABATENILHON JESTEIHLHOCTH;

YMEHUE CaMOCTOSITEIBHO TJIAHUPOBATh IMYTH JOCTHOXKCHHS IIeNieH, B
TOM 4YHCJIE aJbTepHATUBHBIC, OCO3HAHHO BBIOMpaTh HauboIee
s dexTuBHBIC CITOCOOBI pellieH!s YIeOHBIX U MTO3HABATEIBHBIX 33]1a4;
pa3BUTHE YMEHHUH CaMOCTOSITENIbHO OCYIIECTBISTh, KOHTPOJIUPOBAThH
U KOppPEeKTHUpOBaTh  JEWCTBUA B  Tporecce  0000meHus,
CUCTeMAaTH3allMi M PAaCIIUPEeHUs] 3HAHUM, MOJYyYEHHBIX B OCHOBHOM
IIKOJIE;

(dhopMupoBanue YMEHUI CaMOCTOSITENTEHO
KOHTPOJHMPOBaTh M KOPPEKTHPOBATH

OCYIIECTBIIATH,
CBOIO JCSTEIBHOCTh IPH
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BBIIIOJTHEHUU 3aJaHUH.

Juunocmmuoie uenu:

(bopMUpOBaHHE OCHOB CAaMOBOCHUTAHHS B IMPOLECCE BBHIMOTHEHUS
paboT pa3HOTrO YPOBHS CII0KHOCTH;

pa3BUTHE  TBOPYECKUX  CIIOCOOHOCTEH, WHTYUIIMH, HABBIKOB
CaMOCTOATENIbHON JEeSTEIbHOCTH.

2,3,45,8

UTOro

136
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AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A, 11 kaace

Ne I'naBa/ Conep:kanue MaTepuaJia Kou-Bo | Hean o0yuenust
IL/11. 4acoB
I MHOI'OYJIEHBI 10
MHoro41eHbl OT OJHOW NepeMeHHOH. Apudmernyeckue IIpeomemnvie yenu:
olepanMyd HajJ MHOTOWIEHAMH OT OJHOM IIEpEMEHHOIA. — 0000IeHNe U cCUCTeMaTH3alus OJyYeHHBIX B OCHOBHOM IIKOJI€ 3HAaHUH
PasnoxeHrne MHOroueHa HA MHOYKUTEIH. yHamuxcs 0 MHOTOWICHAX,
MHoro4iensl 0T HECKOJIBKHX NepeMeHHbIX. /[Be HOBBIC — 3aBCpIICHHC (hopmMHpOBAHHS  YMEHMI BBINOJNHATH apHpMETHICCKHE
(1)0pMI)I Pa3IoKEHUs MHOTOWIECHA Ha MHOKHUTEIH. ACUCTBHA HaAJ MHOIOYWICHAMH, BO3BOAWTL JABYYICH B CTCIICHb C
OpHOpOOHBIE  MHOTOWIECHBI, OJHOPOJIHBIE  ypPaBHEHUS. HATyPAJILHBIM TOKA3ATCIICM, .
ONHODOZIHBIE CHCTEMBI ypABHEHWH. CHMMETpHUECKUE — pa3BUTUE yMEHHMH  MCIOJNB30BaTh  AJITOPUTMbI  [PpeoOpa3oBaHUM
. MHOTOWIEHOB C OOOCHOBAHMEM KaXkJOTrO Illara, B 4aCTHOCTH, JEJICHUE
MHOroujeHbl. CHMMETPUUYECKHUE CUCTEMBI YPaBHEHUM. ;
z MHOT'O4JIeHa Ha MHOTOYJIEH;
YpasHenns BRICLINX  CTENCHCH. HAea OCHOBHBIX MCTOZa — (QopmupoBaHue yMeHMH pemaTh anreOpaMyeckue YypaBHEHUS n-i
PEIICHAs yPAaBHEHMH BBICHIMX  CTENEHEH. OTLICKaime CTelleHH, IPUMEHsS H3yUeHHbIE IPUEMBL H METOMBL
palMOHAIBHBIX KOPHEH YPaBHEHUU BBICIINX CTEIEHEH C Memanpedmemnuuie yenu:
LENOYUCTIEHHBIMU KOG duuuentamu.  PyHKIMOHAIBHO- — (dopmupoBaHre yMEHMA  CaMOCTOSATENBHO  OCYIIECTBISTh,  KOH-
rpadguyecKkue MeTOJbl PpEHICHHS YPaBHEHMHM  BBICIIMX TPOJIMPOBATh M KOPPEKTUPOBATH CBOIO AEATEIbHOCTb IPH BBINOIHEHUU
CTEIIEHEN. peoOpa3oBaHU MHOTOWICHOB U PEIICHUH YpaBHEHUH;
— Ppa3BUTHE HaBBIKOB [IO3HABATEIbHOMN JIESATENbHOCTH;
— pa3BUTHE IPEACTaBICHUIl O MHOIOWIEHE KaK MaTeMaTHYeCKOW MOJEIH,
MO3BOJISAIOILEH ONUCKHIBATH U U3y4aTh Pa3HbIE MPOLIECCHI;
— (GOpMHpOBAaHHE YMEHHUIl CaMOCTOSATENBHO OLECHUBAaThb U INPUHHUMATh
PpEUICHU: B IMPOUECCE BLIITOJIHCHNS KOJUICKTUBHBIX pa60T.
JIuunocmmnoie yenu:
— (opmupoBaHHE MHUPOBO33PEHHs, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO HayKH;
— pa3BUTHE TOTOBHOCTH K CaMOOOpPa30BaHMIO KaK YCIOBHIO YCIEIIHOTO
JOCTHKEHMS IOCTaBJIEHHBIX 1IeJIell B BHIOPaHHOM cdepe e TeIbHOCTH
- 23458
I CTEIIEHU 1 KOPHU. CTEIIEHHBIE ®YHKIINN. 22
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ITonssiTHe KOpPHA N-H CTemeHHM U3 [AeliCTBUTEIHLHOIO
n . o
ynciaa. OyHkuus y:\/x, e¢ cBoiicTBa U rpaguk.

OyHKIUU y=Q/;’ mpu X > 0. OyHkuu y='\1/;, mpu X e R

CaoiicTBa KopHsI N-ii  cremeHH. ApudmeTndeckue
ornepanuy HajJ KOpHSAMU n-il ctenenu. CBONCTBA KOpHEH n-i
CTENIEHU

IIpeoGpa3oBanue HPPALHOHATbHBIX BbIPa:KeHM .
IlonsitHe cremeHH ¢ JHOBIM  PANMOHAJIBHBIM
nokasarejieM. CTerneHnp ¢ JPOOHBIM MOKa3aTEIEM.
CrenenHass pyHkuusi, eé coiicrea u rpapuk. Oyukyuu
y=x" npu reQ. HuddepeHuuposanue cTeneHHOMU
GbyHKIHH.

N3BjieyeHne KOpHeil M3 KOMILIEKCHBIX YMces. CBeaeHus
O KOMIUIEKCHBIX 4yuciax. KopeHb N-il  cTeneHu u3
KOMIUIEKCHOTro yucia. OCHOBHAas TeopeMa aireOphl.

IIpeomemmnoie yenu:

BBEJICHUE IIOHATHUS KOPHs N-U CTENEHU U3 JEUCTBUTEIIBHOIO YHUCIIA,
€ro CBOMCTB;

M3y4eHHUe CBOWCTB (PyHKIHMHA Y = Ux uux rpaduKOB NpU pa3IMYHBIX
3HAYEHUSX N;

pa3sBUTHE YMEHHUH  BBINOJHATH NPEOOpPa3OBaHUSA  BBIPAKEHHH,
CoJlepKaIIMX PaJUKabl;

BBEJICHUE TMOHATUS CTENEHHOW (yHKIMM, H3ydeHHe e CBOWCTB
AHATMTUYECKUMHU U TpapUUECKUMHU METOAAMU;

pa3BUTHE NPEACTABICHUH O KOMIUIEKCHBIX YHCJaX, OO0y4YeHue
METOJIaM M3BJICUCHUSI KOPHEU N-i CTENEHN U3 KOMIUIEKCHOIO YHCIIa;
3HAKOMCTBO C OCHOBHOMW TE€OPEMOM anredpsl.

Memanpeomemnuwie yenu:

oOydeHWe  TpHeMaM  HMHTEPIPETAIMH  SBJICHHWA  IMPOIIECCOB,
MPOTEKAOIINX 110 CTETIEHHOHN 3aBUCUMOCTH;

pa3BUTHE YMEHUI CAMOCTOSITENILHO OIpPEAeNsATh LENU AeATeIbHOCTH
M0 W3YyYCHHUIO DJJEMCHTAPHBIX (YHKIMH W UX TMPUMEHEHHUIO,
WCIONIb30BaTh  BCE  BO3MOXKHBIE PECypChl OIS JOCTHIKCHHS
MMOCTABJICHHBIX IICJICH;

dbopMHupoBaHKE CIOCOOHOCTH W TOTOBHOCTH K CaMOCTOSITEILHOMY
MOMCKY METOJIOB PELICHHS MPAKTUYECKUX 3a/1aY;

pa3BUTHE KPUTHYHOCTH MBIIUIEHUS B TMIPOILIECCE OLEHKH W HH-
TepIpeTanui HHGOpMAaIHH, TTOTyJYaeMOU U3 Pa3TUIHBIX HCTOYHUKOB;
pa3BUTHE YMEHHH B3aMMOJCHUCTBHS B IPOIECCE IMOWCKA PEIICHUS
npobiem.

Jluunocmmuote ueiau:

(hopMHpOBaHHE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKHU;

pa3BUTHE CTPEMJIEHHH K CaMOCTOSITEIbHOM TBOPYECKOM M OT-
BETCTBEHHOU J€ATEILHOCTH;

BOCIIUTaHUE MATPUOTH3MA U TopAocTH 3a Poccuro, 3HAKOMCTBO C
Tpynamu JI.d. Maruunkoro.

1,2,3,58
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INOKA3ATEJIBHASA U JIOTAPUOMUYECKASA
OYHKIIMHU

29

IMoka3zaTenbHas pyHKUMS, €€ CBOMCTBA U rpaduK.
CreneHb ¢ MppallMOHAIBHBIM NOKa3aTeneM. [lokasaTenbHas
¢byskuus. [pocreiimye nokazarenbHble ypaBHEHUS U
HepaBeHcTBa. [loka3aTebHbIe ypaBHEHHUS.
Ioka3zaTenbHble HepaBeHcTBA. [loHsATHE JTIOTapUdMma.
OcHoBHOE JoTapu(PMUIECKOE TOXIECTBO.
Jlorapudpmuyeckas pyHkums, eé CBOMCTBA M rpauk.
CaoiicTBa norapu¢pmos. Jlorapuhm npounsseneHus,
4acTHOTO, creneHu. [lorennupoBanue. JlecaTUUHbIN
norapudm. [lepexon kK HOBOMY OCHOBaHUIO Jorapudma.
Jlorapudgmmnyeckne ypapHeHusi. OCHOBHBIE METOJIBI
peleHust JorapuPMHUECKUX ypaBHEHUH. MeTo
norapudmupoBanus. Cucrema jorapupMUIECKUX
YPaBHEHHUH.

Jlorapugmuyeckue HepaBeHcrsa. {uddepenuuposanue
NMOKAa3aTeJIbHOM 1 JiorapupmMuyeckoi GpyHKIHi.

Yucno e. Oynxkuus Y = e*, eé croiicta, rpaux,
muddepentmpoBanue. Hatypanbabie norapudmel. OyHKIUSA
y =In X, eé croiictsa, rpaduk, mupdepeHurposarue.

Ilpeomemnuvie uyenu:

BBEJICHUE IOHSTUS MOKA3aTeIbHOW (YHKLMU; U3Y4YEHUE CBOMCTB U
MOCTpOCHHE TpaduKa MoKa3aTeaIbHOU (PYHKIINN;

o0y4YeHHE pEIICHUIO0 TI0Ka3aTeNbHBIX YpaBHEHHH (HEPABEHCTB,
CHCTEM) aHAJIMTHYECKUMH U IrpadMuecKUMH CIIoco0aMu;

BBEJICHUE MOHATHS Jorapudma yucia;

U3y4EHHUE CBOICTB JIOrapu(moB;

MIPUMEHEHHUE CBOMCTB JIOrapu()MOB U OCHOBHOTO JIOTapU(PMUYECKOTO
TOXJECTBA JJS YNPOUICHUs JOrapu(MHUUECKUX BBIpAXKEHUN MpU
BBIUMCIICHUSIX;

BBEJICHHE TIOHATHH JECATUYHOTO M HATYPaJIHHOTO JIorapupma;
npuMeHeHune (GopMyJIbl epexo/ia jJorapupma K IpyroMmy OCHOBAHHUIO
JUIS. BBIYMCIJIEHUS JIOrapu(pMOB 4Kced C JIIOOBIMU OCHOBaHMSAMHU (IIpU
HCII0JIb30BAHNHU BbIUMCIUTEIbHOW TEXHUKH );

BBEJICHUE TOHATHS JOTapu(PMHUUECKON (YHKIIMU, U3YyUCHUE CBOWCTB
aorapupmuueckoi GyHKIMU U TocTpoeHue e rpaduxka;

o0y4yeHHe pelIeHHIO Jorapu(pMUIECKUX ypaBHEHUH, HEPAaBEHCTB M MX
CUCTEM aHAJIUTUYECKUMH U IpaUyECKUMHU METOJIaMH, HaXOXIECHUIO
TOYHBIX U IPUOTMHKEHHBIX 3HAYCHUN KOPHEH ypaBHEHHH.

pa3BuTHe  yMeHuil  auddepeHUMpoBaTH  IMOKa3zaTelbHbIE U
norapupmuyeckre QyHKIUH.

Memanpeomemmnoie yenu:

MOJIETUPOBAaHUE SBJIEHUH U TMPOIIECCOB, MPOTEKAIOMIUX [0 JKC-
MOHEHIIMATFHOW 3aBUCHMOCTH, C TMOMOIIbI0 (opMmyn U TrpadukoB
MOKa3aTeabHON (QyHKIUH;

HCCIIEIOBaHNE PEAJbHBIX IMPOLIECCOB U SIBICHUHN, MPOTEKAIOIIUX IO
3aKOHAaM TIOKa3aTEJIbHOM 3aBUCHUMOCTH, C IIOMOILBIO CBOMCTB
MOKa3aTeIbHOU (PYHKITUY;

paciivpeHre BBIYMCIUTEIBHOIO ammapara 3a CYE€T NpUMEHEHUs
CBOMCTB Jorapu(MoB (3aMeHa BBIYHCICHUN MPOU3BEACHUA U
YAaCTHOI'O CTEMEHEN Ha BBIYMCICHUS CYMM M Pa3HOCTEH MOKazaTesei
CTETeHel);
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o0yuyeHHEe MOJIEIMPOBAHUIO PEATBHBIX MPOLECCOB, MPOTEKAOMUX 110
3aKOHaM  OSKCIIOHEHIUAJIbHOW 3aBUCUMOCTH, U  MCCJIEOBAHUIO
CO3JIaHHBIX MOJIEJICH C MOMOIIBIO anmnapaTa JorapupMHUpPOBAHHUS;
OCO3HAHME B3aUMOCBSI3M MATEMaTUKU CO BCEMH IPEeIMETAMH
€CTECTBEHHOI'O M T'YMaHUTAPHOI'O IIUKJIOB.

Jluunocmmuote uenu.

pa3BUTHE AHAIUTUYECKUX CIIOCOOHOCTEW W MHTyHIMH (B Xoje
Ha0JII0/IeHNs 32 TOBEIEHUEM IKCIIOHEHIIMAIbHBIX 3aBUCUMOCTEN);
pa3BUTHE HCCIEIOBATEIbCKUX YMEHHI, HEOOXOAMMBIX B OCBOCHUU
OyIylIuX TBOPUECKUX MPOQECCHii;

COBEPIICHCTBOBAHUE BBIYUCINUTEIBHON KYJIbTYPBI;

paciIMpeHue CpeacTB M MeETO[O0B MpeoOpa3oBaHUl CHMBOJILHOTO
SI3BIKA;

pacuImpeHue npeCTaBIeHU 0 B3aUMHO OOPaTHBIX JIEHCTBUSIX
COBEpIIEHCTBOBAHNE KYJbTYpPbl BBIUHCIUTENBHBIX U TpaduuyecKux
JIEUCTBUU.

1,2,3,5,8

v

INEPBOOBPA3HASA U UHTEI'PAJIL

IlepBooOpa3Hass ¥ HeompeAeJéHHBIH  HMHTerpal.
Ompenenenne  mepBooOpazHoi. IlpaBuma  oThICKaHUS
NepBOOOPA3HBIX. Heonpenenéuusiin WMHTETPAIL.
Onpenenénnblii  MHTerpaj. 3ajgayd, NPHUBOAAIINE K
MIOHATHIO OIIpEAEIEHHOTO MHTETpaa. ITonsTue

onpeaenénHoro uHrerpana. @opmyna Heiorona-Jleibouuma.
Bbuncnenne momaned MmiIockuX (UIYp C  MOMOILBIO
OIPEACIIEHHOTIO UHTETPAIA.

IlIpeomemmnoie yenu:

O3HAKOMJIEHUE C MOHATHEM IEepBOOOPA3HOM, 00yueHHEe HAaXO0XKICHUIO
MepBOOOPa3HOM AJIsi CTENIEHHON M TPUTOHOMETPUUECKUX (QYHKIIHI;
O3HAKOMJIEHHE C TIOHATHEM MHTETPUPOBaHUS U  OOydeHHE
INPUMEHEHUIO  NPAaBWJI ~ HMHTETPUPOBAHMSI  IPU  HAXOXKIECHUU
MepBOOOPA3HBIX;

(hopmMupoBaHUE TOHATHS KPUBOJIMHEWHON Tpamneuu, 03HaKOMIICHHE C
MOHATUEM ONpPENEeNEHHOrO HMHTerpaia, oOyueHHE BBIYHUCICHUIO
IIJIOIAIM KPUBOJIMHEHHOM Tpalelyy B MPOCTENIINX CIydasX.

Memanpeomemmnoie yenu.

BbISIBJIEHHE  (QUTYp, OrpaHUYEHHBIX JaHHBIMH  JIUHUSAMH, U
HaXO0XXJCHHE TUIOIaAeH ATUx Guryp;

NPUMEHEHHE MHTETpajioB JUIs BbIBOAA (popMyIibl 00bEMaA HAKIOHHOMN
MIPU3MBI, TUPAMUBI, KOHYCA;

MIPUMEHEHHNE HHTETPAJIOB ISl pelieHus] U3NUYECKUX 3a/1ay,
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— peuieHue 3a/1a4 Ha ABUKEHHE C IPUMEHEHUEM UHTErPajIoB.

JIuunocmmnute yenu:

— Ppa3BUTHE BBIYUCIUTEIILHON U aJrOPUTMUYECKON KYJIbTYPbI;

— pacuMpeHue npeAcTaBIeHUu 0 B3aMMHO OOPATHBIX JEHCTBUSIX.
1,2,3,5,8

3JEMEHTbl TEOPUM BEPOSTHOCTEM W
MATEMATHYECKOW CTATUCTHKH.

BepositHocTh, u  reomerpusi. [lpumepbl  mojacuéra
Ir€OMETPUYECKUX BEPOsATHOCTEH. ['eomerpuueckue Mmonenu
BEPOSITHOCTHBIX 3ajad. 3agada o BcTpeue. He3aBucummble
NMOBTOPeHUs] MCOBLITAHUI ¢ AByMsa ucxoxamu. Cxema
bepuynniu w  Teopema  bepHymnu.  buHOMHanbHOE
pacnpenenenune.  HauBeposiTHelllee  4YUCIO  yCIEXOB.
Crarucrtuyeckne MerToAbl 00padoTKM WH(POPMALMH.
YnopsaoueHue  JaHHBIX, TaOJIMYHOE  NPEJCTaBICHUE

TaHHBIX. I'paduaeckoe IpeICTaBICHIE TaHHBIX,
TUCTOT'PpaMMBI. YucnosBwie XapaKTCPUCTHKHU JaHHBbIX,
cpeqHee M JHUCIEPCHs. I'ayccoBa kpuBas. 3aKkoH

ooabmmx uymcen. CpoiictBa I'ayccoBoil kpuBoi. I'ayccoBa
KkpuBas u Teopema bepnysuu. IIpocreiimas ¢popma 3akoHa
OO0JIBIINX YKCE.

Ilpeomemnoie yenu:

— BIAACTh C NOHATHEM «TEOMETPUYECKAs] BEPOSTHOCTH» U MPUMEPAMHU
€€ nmoacy€Ta, reOMETPUYECKUMHU MOJIECIISIMA BEPOATHOCTHBIX 3a/1a4;

— 3HaTh TEOPEMy O BEPOSTHOCTH K yCIEXOB MpH N HE3aBUCHMBIX
MOBTOPEHUI OJHOIO M TOTO K€ MCHBITAHUS C JBYMS BO3MO>XHBIMU
ucxonamu (Teopema bepnyim);

— WMEeTh  TMpEeACTaBlICHHE O  OMHOMHAIBHOM  pacrlpeesieHuu
(pactpenenenne 4Yucla «yCHEXOB» B HCHBITaHUSIX bepHymm 1o
BEpPOSITHOCTH MX HACTYIUICHHS);

— 3Hatb Cc ¢opmyny bepHyiu, aarolyr0 BO3MOXKHOCTH HAaXOJWUTh
BEPOSATHOCTh PA3HOOOPa3HBIX KOMOMHAIMK COOBITHH B CepHsX
OJIHOTHUITHBIX OMBITOB, B KAXJIOM U3 KOTOPBIX (PUKCHPYEMOE COOBITHE
1100 MPOUCXOAUT, JIUOO HE IPOUCXOMMT;

— HaxOJUTh MaTeMaTH4YEeCKOE OXHMJIAaHME M JUCHEPCHUI0 CIy4alHOU
BEJIMYUHBI B CIIy4ae KOHEYHOT'O YHCJIa HCXOOB,;

— Jenatb 00OCHOBAHHBIC MTPEATIONOKEHHS O HE3aBUCUMOCTH CITy4aiHbIX
BEJIMYMH HA OCHOBAHUH CTATUCTUYECKUX JIaHHBIX;

— WMeTh  TpEICTaBleHWEe O  3aKoHe  OOJIBIIUX  YUCeN  JUIA
MOCJIEIOBATEIbHOCTH ~ HE3aBUCHUMBIX  CIy4allHBIX  BEJIMYMH; B
YaCTHOCTH, TIPEACTABIISATH ce0€ MOPSIOK TUIIUYHOTO OTKJIOHEHHUS OT
CpPEeIHEro 3Ha4eHUsl B 3aBUCUMOCTH OT uMciia UcnblTanuil. [loHumars
MPOCTEHINNE E€CTECTBEHHO-HAYYHbIE TMPHUJIOKEHUS 3aKOHA OOJIBIINX
YUCEeI.

Memanpeomemmnuie uenu:

— yMEHHE BBIUUCISATH BEPOSTHOCTH COOBITHI B pPeaIbHON KU3HH,

— (opMHUpOBaHHE MPECTABICHUN 0 METOIaX 00pabOTKH HH(POPMAIIUH.

Juunocmnuie yenu:
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(hopMUpOBaHHE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO HAyKHU;

BOCMHTAHUE MAaTPHUOTU3Ma, TOPAOCTH 3a CcBOIO PonuHy Ha mpumepe
KU3HU U JICATEIbHOCTH OTEYECTBEHHBIX YUYEHBIX — MaTEMaTHUKOB
(MapkoB A.A., JlsnynoB A.M., KommoropoB A.H., Xunuua A.A.,
I'mepenko b.B.);

pa3BUTHE CIIOCOOHOCTH M TOTOBHOCTHM BECTH JHUAJOr C JAPYTHMH
JIOABMH B MPOLIECCE COBMECTHOM 1€ATETHbHOCTH.

1,2,3,5,8

VI

YPABHEHUSA U HEPABEHCTBA. CUCTEMBI
YPABHEHUI1 1 HEPABEHCTB.

29

PaBHOCH/IbLHOCTH YpaBHeHMi. PaBHOCHIIBHBIE YpaBHEHHS.
Teopemsl 0 paBHOCHIIBHOCTH ypaBHeHuil. [IpeoOpa3oBanue
JAHHOTO YPaBHEHMS B ypaBHEHHeE-clieaAcTBHE. [IpoBepka
KopHel. O01mme MeToAbI pelieHusl ypaBHeHH. 3aMeHa

ypaBHEHUSI h( f (X)) = h(g (X)) ypaBHeHHEM f (x) =g (x)

Meron pa3iioKeHuss Ha MHOKUTENIU. MeTon BBeCHUS
HOBOM nepeMeHHoN. DyHKIIMOHATbHO-TpapUUECKUil METO/.
PaBHOCH/IBHOCTB HEPABEHCTB. TeOpeMbl paBHOCUIIBHOCTH
HepaBeHCTB. CHCTEMbI U COBOKYITHOCTH HEPABEHCTB.
CoOBOKYITHOCTH CHCTEM HEPABEHCTB. Y PABHECHHS U
HEepPaBeHCTBAa ¢ MOAYJISIMU. YPAaBHEHHS C MOLYJISIMH.
HepasencrBa Buna |f(x)|< g(x) 1 |f(X)|> a(x).
HppanuoHajibHble ypaBHEHHS U HEPABEHCTBA.
Hppaunonansusle ypaBHeHUs. MppannoHanbHble
HepaBeHCTBA. /loka3aTe1bCTBO HEPABEHCTB.
J10Ka3aTenbCTBO HEPABEHCTB € IMTOMOILBIO OIPEIEICHUS.
CUHTETHYECKUI METO/T I0KA3aTebCTBA HEPABEHCTB.
Jl0Ka3aTenbCTBO HEPABEHCTB METOAOM OT IIPOTUBHOTIO.
OyHKIMOHATBHO-TpadUYECKHI METO T0KA3aTeNbCTBA
HEPABEHCTB. YPaBHEHHUSA H HEPABEHCTBA € ABYMS
nepemMeHHbIMU. /[nodanToBBI ypaBHeHUs. HepaBeHcTBa C
OByMsl iepeMeHHbIMU. CHeTeMbl ypaBHeHui. Cuctemsl

Ilpeomemmnoie yenu:
BBEJICHUE OIPEJCIICHUN pPaBHOCWIbHBIX YypaBHEHUN (HEpPaBEHCTB,
CHCTEM) M YPaBHEHUM (HEPaBEHCTB, CUCTEM) — CIIEJCTBUM;

BBEJICHUE TOHATUS O0JIACTU OIpe/ieleHNs] ypaBHEHUs (HEpaBEHCTBA,
CUCTEMBI),

MPUMEHEHHE TIPU PELICHUH YpaBHEHUU (HEPAaBEHCTB, CHCTEM)
CBOWCTB paBHOCWJIBHBIX IPe0Opa3oBaHuil;

oOydeHHe MeEToJaM peUIeHUs UPPAIMOHAIBHBIX YPAaBHCHHH |
HEPaBEHCTB;

o0OydeHne METoJ]aM J1I0Ka3aTeIbCTB HEPABEHCTB;
O3HAKOMJICHHE C YpPaBHEHMSIMH U HEpPABEHCTBAMHU C
MepEMEHHBIMU, pellieHrne TUO(PaHTOBBIX YPaBHEHU;
dbopMuUpOBaHHE HABBIKOB PEIICHHS CHCTEM  alre0pamdecKux,
MOKa3aTeIbHBIX U JIOTAPU(PMUUECKUX YPABHEHUI;

pa3BUTHE YMEHMH peliaTh 3aJjauu ¢ HapaMeTpaMH.
Memanpeomemnuvle yeau:

pa3BUTHE YMEHUH CaMOCTOATENbHO ONPENEHSATh LENH JeATeIbHOCTH
M0 W3YYEHUIO OJJIIEMEHTApHBIX (QYHKIUHA W WX NPUMEHEHHIO,
WCIONBb30BaTh BCE  BO3MOXKHBIE PECYpPChl  JUISL  JOCTHXKECHMS
MMOCTABJICHHBIX 1ICJICH;

(dhopMHUpOBaHKE CIHOCOOHOCTH W TOTOBHOCTH K CaMOCTOSITEILHOMY
MOMCKY METO/IOB pEUICHUS TPAKTUYECKHUX 3a]1ay;
pa3BUTHE KPUTUYHOCTH MBIIUIEHUS B  Ipolecce

TIBYMSI

OIICHKH H
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anredpandeckux ypaBHeHUH. CUCTEMBI IOKA3aTENIbHbBIX U
norapu@muueckux ypaBHeHH. CrUCTeMbl
TPUTOHOMETPUUECKUX YpaBHEHUH. 3a1aul Ha COCTABIICHUE
CUCTEM ypaBHEHUH.

3agauu ¢ mapamerpamm.

WHTEprpeTanuu  WHOOpPMALMK, TMOJTy4aeMOW W3  Pa3IMYHBIX
HCTOYHUKOB;

pa3BUTHE YMCHHU B3aMMOJICHCTBHS B TIPOIECCE TOWCKA PEUICHHUS
pooJIeM.

Jluunocmmuuie yenu:
(hopMHUPOBaHHE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO pa3BUTHUS HAYKH;

pa3BUTHE CTPEMJICHHHA K  CaMOCTOSITEJIbHOH  TBOPYECKOW W
OTBETCTBEHHOU JACATCIIbHOCTH,
pa3BUTHE CTPEMJICHHM K CaMOOOpa30BaHMIO, CO3HATEIBHOMY

OTHOIIICHHIO K HETIPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBUIO YCTICIITHON
npodeccnoHATEHOM 1 0OIIECTBEHHON JACSITEILHOCTH.
1,2,35,8

Vil

SAKVIIOYUTEJIBHOE  ITOBTOPEHUE  KYPCA
AJIT'EBPBI n HAYAJ AHAJIN3A IPU
MOATOTOBKE K UTOIOBOM ATTECTAIIAU TIO
MATEMATHKE

30

Pemenne npocrenmmx IMHENHBIX, KBAIPAaTHBIX,
panMoHaNIbHBIX, TOKA3aTENbHbIX U JIOrapu(pMUUECKUX
HepaBeHCTB. PelleHrie HepaBeHCTB MOBBIIIEHHOTO YPOBHS
CII0)KHOCTH (KBaJpaTHBIX, TOKA3aTEIbHBIX,
UppalnoHalbHbIX, Jorapudmuyeckux). Pemenue cucrem
HEPABEHCTB MOBBIILIEHHOTO YPOBHS CI0XHOCTU
(KBagpaTHBIX, IOKA3aTENIbHBIX, PALIUOHAJIBHBIX,
norapudmuueckux). Urenne rpa)ukoB 3aBUCUMOCTEHH,
UHTepHpeTanus HHPOpMaLUH, IPEICTABICHHON Ha HUX,
yMEHHeE JIenaTh BbIBO/IbI. IHTepnpeTanus nHpopMaIum,
IIPEICTAaBICHHON Ha uarpaMMax U yMEHHE J€J1aTh BBIBOJIBI.
['eomerpuuecknii u PU3NIECKUIA CMBICIT POU3BOTHOM.
[IpuMeHeHne NPOU3ZBOAHON K MCCIENOBAHUIO (DYHKIHUIA.
Pemenne 3amau Ha nBrokeHue. JIBM)KEHHE NPOTSKEHHBIX
ten. JIBuxenue no Boxae. CpenHss CKOpOCTb. 3ajadyd Ha
MIPOU3BOAUTENBHOCTh. Pemenne 3amau Ha Temy: «l[lonsatne
BepoATHOCTH. IIpakThueckue 3agaum Ha BBIUMCIIEHHE

Ilpeomemmnoie yenu:

yMeTh pemarh 3amanus tuna: 1, 2, 4, 5, 7, 9, 10, 11, 12 wu3
nemoHcTpanroHHoi Bepcun (IEMO) EI'D (npoduiabHbIi ypoBeHb);
BIAJETh NpUéMamMu pelieHus 3agad tuna 13, 15, 17, 18, 19 u3z IEMO
EI'D.

Memanpeomemnuie yenu:

YMEHHE CaMOCTOSITENIbHO ONpEeNeNaTh IeId CBOEro oO0yuyeHwus,
CTaBUTh W (OpMyIUpoBaTh [JIsi ce0si HOBBIE 3adaud B yu€be H
MO3HABATEJIbHOW JIESITENIbHOCTH, pa3BUBAaTh MOTHUBBI M HWHTEPECHI
CBOEH MTO3HABATEILHON JESTEIHLHOCTH;

YMEHHUE CaMOCTOSATENFHO IUIAHUPOBATh IYTH JOCTHKEHUS IIeNIeH, B
TOM 4YHCJE€ aJbTepHATUBHBIC, OCO3HAHHO BBIOMpATH Hambolee
s exTuBHBIC CITOCOOHI peleHrs YIeOHBIX U MO3HABATEIBHBIX 33/1a4;
pa3BUTHE YMEHUH CaMOCTOATEIBHO OCYIIECTBISATh, KOHTPOJIUPOBATH
U KOPpPEKTHpOBaTh  JCHCTBHA B  mporecce  000OIeHus,
CUCTEMAaTU3allii U PACIIUPEHUs 3HAHUM, MOJYYEHHBIX B OCHOBHOM
IKOJIE;
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BeposiTHOcTel.  [Ipocreifmme mpaBuna U (HOpMyJIbI
BBIYHCIICHUS BEpOsATHOCTEN». Pemenue 3a1ad Ha IpOLEHTHI
C DKOHOMHMYECKUM COJICPKAHUEM.

Mertoabl pemieHus 3ajad ¢ napamerpamu (aHaJIUTHUYECKHH,
rpadudecKuii). PaccmarpuBaembie ypaBHEHUS U
HEPABEHCTBA: KBaJIpaTHbIE, UPpaLMOHAJIbHBIE,
MoKa3aTebHbIe, JOrapupMHUUECKUE, TPUTOHOMETPUUYECKHE,
Pemenne 3angad Ha JEIMMOCTb, 3a1a4d € LEIOYUCICHHBIMA
HEU3BECTHBIMU.

dhopmupoBaHue YMEHHI CaMOCTOSITEIIHLHO
KOHTPOJIUPOBATh W  KOPPEKTUPOBATH
BBITOJTHEHUHN 3aJIaHUI;

OCYHIECTBIIATD,
CBOIO ACATCIIbHOCTL IIPpU

Juunocmmuote uenu:

(dbopMUpOBaHHE OCHOB CAMOBOCHHUTAHHSI B MPOIECCE BBIMOIHEHUS
paboT pa3HOTro YPOBHS CIIOKHOCTH;

pa3BUTHE  TBOPYECKUX  CHOCOOHOCTEH, HMHTYWUIIMH, HABBIKOB
CaMOCTOATENIbHOU JEeSTEIbHOCTH.
1,2,3,5,8

UTOIO
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I'eomerpus, 10 kaace

Ne I'naBa/ Conep:kanne MaTepuasia Koua-Bo | Illeqn 00yuenust
IL./11. 4acoB
I MOBTOPEHUE. BBEJIEHUME B IIPEJIMET 10

TpeyronbHuKY, KJIaccuuKaus TPEYrOJIbHUKOB,
3aMe4YarelbHble JIMHUM W TOYKM B  TPEYTOJIbHUKE.
PaBHOOeIpeHHBII W PaBHOCTOPOHHHUM TPEYTrOJIbHUKH HX
cBoiictBa. OKpYKHOCTb, BIIMCAaHHas B TPEYIOJbHUK,
OKPY’KHOCTb, OIIMCAHHAS] OKOJIO TPEYTOJIbHUKA.

PaBeHcTBO M monobue TpeyroabHUKOB. CpeaHss JTUHUA
TPEYTOJIbHUKA. [IpssMoyronbHBIE TPEYTOJIbHUKH.
Tpuronomerpuueckue (GyHKIMU OCTpbIX yrioB. Ilmomans
TPEYTOJIbHUKA.

YeThIpEXYToIbHUKY, KIACCU(PUKAIUS YEThIPEXYTOIBHUKOB,
CBOMCTBA M NPHU3HAKH MapajuieorpaMMa, IpsIMOYTOJIbHUKA,
KBajpara, pomOa. Tpaneuus, cpeaHss IMHUS TPANCLUH.
OKpy’KHOCTB, BIIMCaHHAs B YETBIPEXYTOJIBHHUK.
OKpy’KHOCTb, ONHCAaHHAs OKOJO  YEThIPEXYTOJbHUKA.
DopMyIIbI IIJIOMAAEN YETHIPEXYTOJIBHUKOB.

Oxpy’KHOCTb. YTJIbI U OTPE3KH, CBSA3aHHBIE C OKPYIKHOCTBIO.

Ilpeomemmnoie yenu:

CUCTEMaTH3alus 3HAaHUM O TPEYTrOJIbHUKAX, NPUMEHEHUE CBOWCTB
MEauaH, 6I/ICC€KTpI/IC, BBICOT JIA pCHICHUSA 3aa4,

BJIAJICHUE TIOHSATUEM «TC€OMETPUUYECKOE MECTO TOYEK», YMEHHE
MPUBOJUTL TpPHUMEPHL. YMeHHe QGOpMyIUpOBaTh U JOKAa3bIBaTh
CBOMCTBAa H TIPHU3HAKHM PABHOOEIPEHHOTO U PABHOCTOPOHHETO
TPEYTOJIbHUKOB;

yMEHUE JOKa3blBaTh, YTO B TPEYIrOJbHUK MOXXHO BIIHCATh
CANMHCTBCHHYIO OKPYXHOCTH M OKOJIO TPCYTOJIbHUKA MOXHO ONKCATb
€MHCTBEHHYIO OKPY>KHOCTb;

yMeHHe  (GOpMyITUpOBaTh  MPU3HAKH
TPEYTroJbHUKOB, CBOMCTBA CPEIHEH JIMHUY;
yMEHHE BBIPAKATh CTOPOHBI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA dYepe3
OJIHY U3 JJAaHHBIX CTOPOH U OCTPBIN YToJI;
yMEHHE  BBIBOAUTH  (OPMYNBI s

PaBCHCTBA )51 1'[0,[[061/151

HAaXOXJIEHUS  IUIOIIAU
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[Ipeamer  crepeomeTpuu.  AKCHOMBI
HekoTopsie ciencTBus u3 akcuoMm.

CTEPEOMETpPHUH.

TPEYrOJbHUKOB;
yMeHue (GOpMYIHpPOBAaTh CBOWCTBA M TMPHU3HAKH MapajlieorpaMma,
pSIMOYTOJIbHMKA, KBaZpaTa u pomoa;

YMCHUEC BBIBOJAUTH q)OpMy.TIy JJIA HAXOXIACHUS NJIMHBI CpCI[HGfI JIMHUH
Tpanenuy,

yMeHHe (GpOopMyIHpPOBATh YCIOBHS, IPH KOTOPBIX OKPY>KHOCTh MOXHO
BIIMCATh B I-IGTI)IpéXer.]'II)HI/IK H onmucaTh OKOJIO HETO,

YMEHHUE BBIBOAUTH (OPMYIIBI IUIOLIA/IeH MPSMOYTOJIbHUKA, KBaIpara,
napaJuienorpaMma, pomoa, Tpanenum;

yMeHHe (OpMyIUpOBaTh U JIOKa3bIBaTh TEOPEMBI O BOMCAHHBIX YIJIax,
o0 yrme Mexay KacaTelbHOM W Xopaod, o0  oTpe3kax
NepEeCeKaroIINXCsl XOp/, O KBaJapaTe KacaTelbHOH. YMEHNE BBIBOJUTD
(1)OpMy.]'II>I AJid  BBIYMCIICHUA YTJIOB MCXKAY JABYMSA CCKYIIHWMH,
NPOBEAEHHBIMHU U3 OJTHON TOYKHU;

YMEHHUE MEepeUHCIsITh OCHOBHbIE (UIypbl B IMPOCTPAHCTBE (TOUKa,
npsiMasi, TUIOCKOCTB), (OpMyIHUpoOBaTh aKCHOMBI 00 WX B3aUMHOM
pacIoyIOKEHUN M WJUTIOCTPUPOBATH 3TH aKCHOMBI IMPUMEpaMu U3
OKPYKaroIIeH Cpeibl;

yMeHue (popmynmupoBaTh W JOKa3bIBaThb TEOPEMY O IUIOCKOCTH,
MPOXOISIIECH Yepe3 MPAMYIO U HE JISKAIILYIO HAa HEM TOUKY, U TEOPEMY
0 TUIOCKOCTH, MPOXOASIIEH Yepes ABe NepeceKarouecs npsmble.

Memanpeomemmnbwie yenu:

MOATOTOBKA K MPUMCHCHHUIO 3HAHUH IO IIaHUMETPHH, ITOJTYUCHHEIX B
OCHOBHOHM TIKOJIE, K HW3YYCHHUIO CTEPEOMETPHH, TPHUTOHOMETPHH,
MaTeMaTH4YeCKOro aHaJIN3a;

Pa3sBUTHUC YMCHI/Iﬁ CaMOCTOATCIIBHO OCYHICCTBIIATH, KOHTPOJIHUPOBATH
U KOppEeKTUpOBaTh  JEWCTBUA B  mporecce  0000IeHus,
CHCTeMAaTH3allMUd ¥ PACIIMPEHUs 3HAHWM, TOJYYCHHBIX B OCHOBHOM
IIKOJIC;

Jluunocmmuote ueiu.

CUCTeMaTH3alusl 3HAaHUH MO MJIaHUMETPHUH, MOJYYEHHbIX B OCHOBHOM
mkojue, a1 3(p(EeKTUBHOIO OCBOCHUS Kypca CTEpEeOMETpUH U
ycnemHoi noaroroku k EI'D no npoduinpHoil MaTeMaTHKE;

pa3BUTHE TOTOBHOCTM K CamM0O00pa30BaHUIO HAa MPOTSHKEHUU BCel

36




KU3HU, KaK YCIIOBUIO YCIICITHOTO JOCTHIKEHUS TIOCTABICHHBIX IEIeH
B BBIOpaHHOU cepe AesaTeTbHOCTH

pacuipeHre TpeACTaBICHUH 00 aKCHOMAaTHYECKHX ITOCTPOCHHSIX
reoMeTpuu (HaydHOH TEOPHUH).

1,2,3,5,8

HMAPAJLIEJIBHOCTH ITPSIMBIX M IIJIOCKOCTEM

16

[TapannenpsHOCTH
(mapasnienbHbIe
napaieIbHOCTH

IpsAMBIX, HPAMOM M IUIOCKOCTH
npsIMbIE B IPOCTPAHCTBE, IMPHU3HAK

TPSIMBIX B MPOCTPAHCTBE).
[TapamnensHOCTH NpPAMOM M IUIOCKOCTU.  B3ammHoe
pacImoiokKeHNe MPSMBIX B MIPOCTPAHCTBE.
CkpemuBaromuecss npsiMble. YTIbl C COHAINpPaBJIEHHBIMU
CTOpOHamMu.  B3auMHOE€  pacnoyio)K€HHE  MpSIMBIX B
IPOCTPAHCTBE. Yron Mexay mnpsameiMu. llapamiensHbie
miaockocTd.  CBoWCTBa ~ MapajuICNIbHBIX — TIOCKOCTEH.
Terparap. Ilapanmnenenunen.  Iloctpoenue  cedyeHuid
TEeTpadipa v NapajjieienuIena.

IIpeomemmnoie yenu:

(dbopMHUpOBaHKE TOHSTUS TAPAJUICTBHBIX MPSIMBIX B MPOCTPAHCTBE,
JI0Ka3aTeJIbCTBO TEOPEMBI O NTAPAJUICIBHBIX IPAMBIX;

(dbopMHUpOBaHHE TPEACTABICHUS O BO3MOXKHBIX CIy4asx B3aUMHOIO
PacrosoKeHus NPSIMOH U IIJIOCKOCTH;

JIOKa3aTelIbCTBO  YTBEPXKACHUM O MApalIeIbHOCTH IPSIMOM U
TIJIOCKOCTH (CBOMCTBA M MPU3HAK);

(hopMUpOBaHHE TPEJICTABICHUH O BO3MOXHBIX CIydyasX B3aUMHOTO
PacCIOJIOKEHUS IBYX MPSMBIX B IPOCTPAHCTBE;

BBCJICHUE IIOHATHUS CKPCLIMBAIOUIUXCS MPAMBIX, [10Ka3aTEIbCTBO
TEOPEMBI, BBIpAXKAIOLIEH MPU3HAK CKPELIMBAIOIINUXCA MNPAMBIX, H
TEOpPEMBl O  IUIOCKOCTH,  INPOXOJAIIENd  4Yepe3  OJHYy U3
CKPELIMBAIOIINXCA MPSMBIX [TAPATUIEIIBHO APYTOW MPSMOM;

BBEJCHUE IIOHATHS COHANPABICHHBIX Jy4eW, JI0Ka3aTeIbCTBO
TEOpeMbI 00 yTiIax ¢ COHANPaBICHHBIMU CTOPOHAMH;

(opMHpOBaHKE TOHATHS NMAPAJVIEIBHBIX IUIOCKOCTEH, JOKa3aTeNbCTBO
YTBEPKJICHHSI O IIPU3HAKE U CBOMCTBAX MapaJuIeNIbHBIX IUIOCKOCTEH;
(dhopMUpOBaHHE MPEJCTaBICHUM O TETpadape U Mapajuiesenuree,
JIEMOHCTpAalMsI Ha YepTexax U MOJENSIX UX 3JIE€MEHTOB, H300pakeHne
9TUX (GUTyp Ha PUCYHKAX, WILIIOCTPAIMS ¢ UX MOMOILBIO PA3INYHBIX
CIy4yaeB B3aMMHOI'O PpACIOJOKEHHUS MPSAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE,  JOKA3aTEIbCTBO  YTBEPKIACHMS O  CBOMCTBAx
napajuleJIenuInea;

BBCACHUE IIOHATUS CEUYEHUs, IIOCTPOCHHE CEYCHMM TeTpa’zapa
(mapasutenenumnena), aHalau3 BO3MOXKHBIX BUIOB CEUEHHI, 3HAKOMCTBO
C METOJIaMH ITIOCTPOCHHUSI CEUECHHM.

Memanpeomemmnuvle yenu.

YMCHHUC paCIiO3HABATH Ha UYCPTCIKAX, MOJACIISIX WM B PCAJIbLHOM MHUPC
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reoOMeTpu4ecKue (GUrypbl M Teia (MHOTOTPaHHHKH), TPUMEHSTh HX
CBOWCTBA MPH MOJIEIMPOBAHUY B €CTECTBEHHO-HAYUYHBIX 00JIaCTAX.
Juunocmnuie yenu:
— pa3BUTHE MPOCTPAHCTBEHHOTO BOOOPAKEHMsI M MBIIUIEHUS HpU
M3y4YEHUN MHOTOTPAHHUKOB U UX CEUCHUH.

- 12358

NEPIEHIUKYJSIPHOCTD IPSIMBIX U
IJIOCKOCTEM

18

[lepnenqukynsipHble npsiMble B MIPOCTPAHCTBE.
[TapannensHble TpsMbIE, NEPIEHINKYIISIPHBIE K IUIOCKOCTH.
[Ipu3Hak mNepneHaUKYIAPHOCTH MNPSIMOA M  IUIOCKOCTH.
Teopema 0 nOpsAMOM, NEPHEHAUKYJSIPHOU IIJIOCKOCTH.
PaccrosHue or Toukm 10 IUIOCKOCTH. Teopema O TpEX
MNEPIECHANKYISAPAX. YTOJI MEXAY MNPSIMONM M IUIOCKOCTHIO.
JIByrpannbiii yrona. llpu3Hak nepneHauKyJISpHOCTH ABYX
IIJIOCKOCTEM. [IpssMOyTOIBHBII HapaJuIeIeuIes.
Tpéxrpannsiil yrojl. MHOTOTpaHHBIN yTOJI.

Ilpeomemnoie yenu:

— JI0Ka3aTeJbCTBO TEOPEMBI, BBIpAKaIOIIEH IIPU3HAK
NEPHEeHIUKYSIPHOCTH MPSIMOM U IUIOCKOCTH, U TEOPEMBI O
CYLLIECTBOBAHMM M €IUHCTBEHHOCTH IPSAMOM, IPOXOJAUIEH uepes
JAHHYIO TOYKY U MEePIEHANKYISPHYIO JaHHOU IUIOCKOCTH;

— PpCELICHHE 3a/1a4 Ha BBIYMCICHUE M JI0KA3aTEIbCTBO, CBSI3aHHBIX C
MEPIEeHIUKYIISIPHOCTBIO MPSMOM U IIJIOCKOCTH;

— BBEACHME IOHATUS MEPHEHIUKYJSIpa U HAKJIOHHOM K IUIOCKOCTH,
IIPOEKIIMH HAKJIOHHOW, PACCTOSIHUSA: OT TOYKHU IO IJIOCKOCTH, MEXIY
MapajuleIbHBIMU  IJIOCKOCTSIMU, MEX]y [apajjIeIbHON NpsIMOH U
IJIOCKOCTBIO, MEXTy CKPELIMBAIOLIMMHUCS NIPSMBIMH;

— JI0Ka3aTeJIbCTBO TEOPEMBI O TPEX MEPIIEHIUKYJIApaX U IPUMEHEHHE €€
MIpH peLIeHNH 3a]1aY;

— BBEJCHME MOHSATHS OPTOTOHAJIBHOW MPOEKIHHM TOYKHU (PUrypbl) Ha
IIJIOCKOCTB;

— BBEJCHME MTOHATHS yIJIa MEXY NPSAMOU U MJIOCKOCTBIO;

— BBEJCHME MOHATHS JBYTPAHHOTO YIJIa, €ro M3MEpeHusi, 00bsICHEHUE,
YTO TaKO€ Yroj MeXJy NepeceKaroUMUCS IIOCKOCTAMHU M B KaKUX
Ipenenaax OH U3MepSAETCs;

— (opMupoBaHHe MpPEACTABICHUS O B3AaUMHO MEPHEHIUKYJISAPHBIX
IJIOCKOCTSIX, JI0Ka3aTeNIbCTBO TEOPEMBI 0 IIpU3HAKe
MEPIEeHIUKYISIPHOCTH JBYX IIOCKOCTENH;

— ONpeleieHue MPsSAMOYTOIBHOIO MapajuIeNenuIea, I0Ka3aTelIbCTBO
YTBEPKJICHUM O €ro CBOMCTBAX;

— BBEJICHME TMOHATUS  MHOTOTPAaHHOrO  yria  (TpEXIpaHHOro),
JIOKA3aTeJIbCTBO YTBEPKIAEHUSI O TOM, YTO KaXJIbld TUJIOCKHWA YTrOJ
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TPEXTPAHHOI'O YIJIa MEHbIIE CyMMbI JABYX IPYI'MX IJIOCKHX YIJIOB, U
TEOPEMBI O CyMME IUIOCKUX YIJIOB BBITYKJIOTO MHOTOIPAHHOTO yIJIa.

Memanpeomemnule yenu:

— YMEHHME paclio3HaBaThb Ha 4YEepTeKax U B PEAJbHOM MUDE
napajulesibHble ¥ NEPIEHIUKYISIPHBIE IUIOCKOCTH, CKPELIMBAIOIIUECS
U TEPECEKAIOUINECs NPSMbIE, ONPEACIATh Yroid MEXIy HpsIMOH U
IJIOCKOCTBIO;

— YMEHHE paclo3HaBaTh Ha YEPTE)Kax, MOJENSIX U B PEAJbLHOM MHpE
reoMeTpuueckue (GUrypbl U Tena (MHOTOIpaHHHMKM), MPUMEHATh MX
CBOICTBa IIPH MOJEJIMPOBAHUU B €CTECTBEHHO-HAYUYHBIX 00JIACTSX.

Juunocmmnuie yenu:

— pa3BUTHE MPOCTPAHCTBEHHOIO BOOOPAKEHMsI M MBILUIEHUS HpU
M3Y4YEHUH MHOTOTPAaHHHUKOB.

- 12358

v

MHOI'OI'PAHHUKH

12

[Tonstue MHororpannuka. IIpusma. I'eomerpuueckoe Teno.
Teopema Diinepa. [IpoctpancrBenHas teopema I[ludaropa.
IIupamupa. IIpaBunbHasg nupamuga. Y ceyéHHas MUpaMUAA.
[loctpoenne  ceuenuid  nupamun.  Cummerpus B
npoctpaHcTBe. lloHATHE MpPaBUIBHOIO MHOTOTPAHHHUKA.
DneMeHTbl CUMMETPUU MPAaBUILHBIX MHOTOTPAHHUKOB.

IIpeomemnoie yenu:

— BBEJCHME IIOHATHUS MHOIOTPAHHUKA, €ro 3JEMEHTOB, BBITYKJIOIO
MHOTOTpaHHHKA, TPUMEPHI MHOTOTPAaHHUKOB,;

— BBEJCHHE TOHSATHS T€OMETPUIECKOTO TeJa, TOKa3aTeIbCTBO TEOPEMBI
Ditnepa Ui BBITYKJIBIX MHOTOIPaHHHUKOB;

— BBEJCHHME MOHATUS TNPU3MBI (MPAMON, HAKIOHHOHM, NpPaBUIBHOM),
n300pakeHue MPU3MbI Ha PUCYHKE;

— OIpeleieHHe MOHATHS IUIOIIAAs NOJHOW (OOKOBOI) MOBEPXHOCTU
MIPU3MBI;

—  BBIBOJ bopmybl TUTOTIIATH OpPTOTOHAIBHOW  TIPOEKITUH
MHOTOYTOJIbHUKA M JI0Ka3aTeJIbCTBO IPOCTPAHCTBEHHOH TeopeMbl
[Mudaropa;

— BBEJCHME IIOHATUI: UpaMua, yceu€HHas MMpaMHJia, X SIIEMEHTOB;

— ompeeeHue TIOMAaN MOoTHOW (OOKOBOM) MOBEPXHOCTH IMHPAMHU/IBI,
YCEYEHHOM MUPaMUIbI;

— BBEJCHME TOHATHS TNPAaBWIBHONM MUpaMUAbI, JI0OKA3aTEIbCTBO
YTBEPKIEHUI O cBoiicTBax €€ OOKOBBIX pEOep, OOKOBBIX I'paHed U
TEOPEMBI O IJIoMIa/ 1M OOKOBOM MOBEPXHOCTH NMPABUIBLHON MUPAMM/IBI;

39




— pelieHHe 3aJad Ha BBIYMCIEHUE U JIOKA3aTeIbCTBO, CBA3AHHBIX C
MUPaMUIaMH, 3a/1a4 Ha IIOCTPOEHUE CEYEHUH MUpaMU[;

— OomnpeAeseHHe TOYEK, CUMMETPUYHBIX OTHOCUTENIBHO TOYKH (IIPSIMOH,
TUTOCKOCTH), IEHTpa (OCH, TIIOCKOCTH) CHMMETPUHU (UTYPHI;

— BBEACHME IOHATUS MHOIOTPaHHHMKA, IPAaBUJIBHOTO MHOIOTPAHHHUKA,
JI0Ka3aTelbCTBO, YTO HE CYILIECTBYET MPABUIBHOIO MHOIOIPaHHHMKA,
rpaHsMHU KOTOPOTO SIBIISIIOTCS NPaBUJIbHBIE N-YTOJBHHUKH Ipu N> 6,
BU/IbI IPABUJIBHBIX MHOTOTPAHHUKOB UX 3JIEMEHThl CUMMETPHUU.

Memanpeomemmnboie yenu:

— JeMOHCTpamus TNpuMepoB  ¢Guryp, oONaJalomMX dJIeMEHTaMU
CUMMETPUU B UCKYCCTBE, apXUTEKTYPE, TEXHUKE, IPUPOJIE;

— yMEHHE pacllo3HaBaTh Ha 4epTeKaxX, MOJENIAX U B PEalbHOM MHUDE
reoMerpuueckue (GUrypsl U Tena (MHOTOINPAaHHUKH) MPUMEHSATb WX
CBOWCTBA MPH MOJIETMPOBAHNY B €CTECTBEHHO-HAYyYHBIX 00IaCTAX.

JIuunocmmuuie yenu:

— Ppa3BUTHE NPOCTPAHCTBEHHOIO BOOOpa)XKEHHsI M MBILUICHUS MpU
W3y4E€HUH MHOTOTPAHHUKOB;

— BOCIMTaHUE 3CTETUYECKOH KyJbTypbl MpPHU H3YyYECHUM H300paKeHHH
MIPABUIILHBIX MHOTOI'PAHHHUKOB.

- 12358

IHOBTOPEHHME

12

Pemienune 3amau Ha Tembl: «lIpaBunbHas nwupamuga, eé
aneMeHTs; «lIpaBunbHas TpeyrosbHas nupamMuaa, €€

JJIEMEHTBDY; «lIpaBunbHas YETBIPEXYTOJIbHAS
(wectuyronpHast) mUpamuiaa, e€ aneMeHTb»; «lIpusma u eé
aonemeHTsl. [Ipsmas npusma. IlpaBunbHas  npusma.

[IpaBunbHas TpeyroybHas npusmay; «llapamnenenunen, ero
anemeHThI. [IpssMoyronpHbIi mapamtenenumnen. Kyo.»

Ilpeomemmnoie yenu:

— yMeThb pemarh 3aJaHus Tuna 6 U3 JEMOHCTPALMOHHOM Bepcuu
(AEMO) EI'D (nmpoduiibHbIi YpOBEHB);

— yMeThb pelaTh 3aJaHus TuUna 8 W3 JIEMOHCTPAlMOHHON Bepcuu
(IEMO) EI'D (nmpodunpHblii YpOBEHb) O MNUPAMUAAX, MPHU3MaX,
napajuiefienunenax, Kyoe;

— BJIJETh NpUEMaMu pelieHus 3a7a4 Ha JI0Ka3aTeIbCTBO U BBIUMCIICHHE
tuna 14 u3 JJEMO EI'D o TpeyrojbHbIX mupamugax, o nupamuaax,
npu3Max, napajiesenumneaax, Kyoe;

— BJIJETh NpUEMaMU peuIeHHs 3a7a4 Ha JI0Ka3aTeIbCTBO U BBIUMCIICHHE
tumna 16 u3 JIEMO EI'D.

Memanpeomemnmnule yeau:

— YMEHHE CaMOCTOSITEIbHO OIpeNessiTh 1EeIH CBOEro oOydYeHus,
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CTaBUTh U (OpMyIHpOBaTh JJsi ceOsl HOBBIE 3amaun B ydéOe
MMO3HABATEIBHON JICATCIILHOCTH, pa3BHBaTh MOTHUBBI W HHTEPECHI
CBOCH IIO3HABATEIbHOM ACATCILHOCTH;

YMEHHE CaMOCTOSTEIFHO TUIAHUPOBATH MYTH JTOCTHXKCHHS IEJeH, B
TOM 4YHCJI€ aJbTCPHATUBHBIC, OCO3HAHHO BBIOMPATH HamOoJee
3¢ heKTHBHBIC CIIOCOOBI pElICHHs YYeOHBIX U MO3HABATEIBHBIX 337144,
pa3BUTHE YMEHHH CaMOCTOSITEIIBHO OCYIIECTBJISATh, KOHTPOJIUPOBATH
U KOppPEeKTHUpOBaTh  JICWCTBHSA B  Tporecce  0000ImeHwus,
CHUCTEMAaTH3allMk M PACIIUPEHHUs 3HAHUH, MOJYYECHHBIX B OCHOBHOM
HIKOJIC;

(dbopMupoBaHue YMEHUI CaMOCTOSTEIHHO OCYIICCTBIIAT,
KOHTPOJIMPOBaTh M KOPPEKTUPOBATh CBOIO JACSITENBHOCTh TPHU
BBITIOJIHCHUH 3aJaHHI;

Juunocmuoie uenu:

(dbopMHpOBaHHE OCHOB CAaMOBOCIUTAHUS B IPOIECCE BBIMOJIHECHUS
paboT pa3HOTro YPOBHS CIOXKHOCTH;

pa3BUTHE  TBOPYECKUX  CHOCOOHOCTEH, HMHTYMUIIMH, HAaBBIKOB
CaMOCTOSITEIIBHOM ESATEIBbHOCTH.
1,2,3,5,8

UTOIO

68

I'eomerpus, 11 kiaace

Ne I'naBa/ Conep:kanne MmaTepuasia Kou-Bo | Ileain 00yuenust
I./1. 4acoB
I OUJINHAP, KOHYC U LIIAP. 14
Ilonsatne wwimHgpa. Ilnomans MOBEPXHOCTH LMIMHIPA. Ilpeomemmnvie yenu:
[lonsstne konyca. Ilnomaas NOBEPXHOCTHM  KOHYycCA. — BBEACHHE MOHSATUS IWIMHIPUYECKON MOBEPXHOCTH, €€ oOpa3yrolei

Yceuénnsiii konyc. Cdepa u map. BzanmHoe pacnonioxenue
chepsl u 1iockoctu. KacarenpHas MIIOCKOCTh K cdepe.

U OCH, HU300paKEHHE IWIUHAPA W €ro CEYEHUs IUIOCKOCTHIO,
MPOXOASIIEH Yepe3 OCh, INIOCKOCThIO, MEPIIEHIUKYIISIPHOM K OCH;
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[Tnomans chepsl. Biaumuoe pacnonoxxenue chepsl u
npsmoil.  Cdepa, BhoucaHHas B LMIMHIPUYECKYIO
noBepxHocte.  Cdepa, BrnmcaHHasT B KOHHYECKYIO
noBepXHOCTh. CeueHMs] WIMHIPUUYECKOW IOBEPXHOCTH.
CeueHMst KOHUYECKOM MMOBEPXHOCTH.

— OoIpeleieHHe IUIOMAau OOKOBOM IMOBEPXHOCTU LMIUHAPA, BBIBOJ
dbopMynbl 7S BBIYUCIEHUS OOKOBOM M TIOJHOM TMOBEPXHOCTH
LUJINH]PA;

— BBEJCHHE TOHATHS KOHMYECKOW IOBEPXHOCTH, €€ 00pa3yromux,
BEPILIMHBI U OCH, U300pakeHHe KOHYCa U €ro CEYeHMs IUIOCKOCTHIO,
MPOXOSALIEH Yepe3 OCh, INIOCKOCTHIO, EPIICHIUKYJIIIPHOM K OCH,

— OIpeleeHHe MOHATUS IUIOIaad OOKOBOM ITOBEPXHOCTH KOHYCA,
BBIBOJI (DOPMYJIBI [JIsl BBIUMCIICHHUST OOKOBOM M MOJHOW MOBEPXHOCTH
KOHYCa.

— BBEJCHHE TMOHATHSA YCCUEHHOTO KOHYCa, BBIBOX (DOPMYIBI IS
BBIYMCIICHHS IO OOKOBOM M MOJHON MOBEPXHOCTH YCEUEHHOTO
KOHY(Ca;

— ompeneneHue chepsl U mapa, Ux IeHTpa, paauyca, TuaMeTpa;

— HCCIIEZIOBaHUE B3aUMHOTO pACIOJOKEHHUSI c(epsl W IUIOCKOCTH,
JIOKa3aTeNIbCTBO TEOPEMBI O CBOMCTBE M IpPU3HAKE KacaTEIbHON
IIJIOCKOCTH;

— BBEACHME TMOHATHUS «wiouanb cdepbl», BbIBOA (POPMYIBl Uid
BBIYMCIICHHS TUTOIAIH C(hepsr,

— HCCIe0BaHNE B3aUMHOI'O PACIIONIOKEHUSI c(Pephl U MPSIMOK;

— BBEACHHME TMOHATHS cdeppl, BIHUCAHHOM B  LWIMHIPHYECKYIO
(KOHMYECKYI0) TOBEPXHOCTb;

— HCCIEN0BaHNE BO3MOKHBIX CEUEHUN LIMIMHAPUYECKON M KOHUYECKON
MTOBEPXHOCTH;

— pelIeHHe 3aJad Ha BBIUMCICHUE IUIOMAAM OOKOBOM U IOJTHOU
MOBEPXHOCTU IMJIMHJIpPA, KOHyCa, YCEYEHHOro KOHyca, cepbl U
B3aMMHOI0 UX PaCIOJIOKEHUSI.

Memanpeomemnuvle yenu.

— YMEHHE pacllo3HaBaTh HA YEPTE)KaxX, MOJENAX U B PEAJBHOM MHpE
reoMeTpuyeckrie GUrypbl U Teja BpallleHus, IPUMEHITh UX CBOMCTBA
IIPU MOJICJIMPOBAHUH B €CTECTBEHHO-HAYYHBIX 00JIACTSIX;

Juunocmuule yenu:

— pa3BUTHE TMPOCTPAHCTBEHHOIO BOOOpa)XXEHHsI M MBILUICHUS MpU
U3Y4YEHHUH TEJ BPALCHMSL.

- 1,2,35,8
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I OBBbEMBI TEJI 16
[Tonsitue o0BéMa. O0BeEM MPSIMOYTOJIHOTO Ilpeomemnoie yenu:
napayuienenunena. OO0béM  mpsimoit  mpm3Mmbl.  OO0BEM — BBEJICHHE MOHATUS 00BEMaA Tell, (HOPMYJIHPOBKA, OCHOBHBIE CBOWCTBA
uuMHapa.  Beruncienne  o0bEMOB  TEn ¢ MOMOIIBIO 00BEMOB | BBIBO/] C UX MOMOIIBIO0 (hOpMyITbl 00BEMA TPSIMOYTOIBHOTO
unrerpasia. O6bEM HaKIOHHOU TIpU3Mbl. OOBEM MUPAMU/IBI. napajiesienuIena;
O0BéM KOHYCa. O0BéM mapa. O0BEMBI 1IapoBOro CErMeHTa, — OoIlpedcyieHue U (bopMy_]'[a 00BEMa HpﬂMOﬁ OPU3MBI, LWJIHHAPA,
IIAPOBOTO CJIOS ¥ IIapOBOro cekTopa. Ilnomans chepsr. HAaKJIOHHOM IPU3MBbI, IMUPAMHUIBI, KOHYCA, YCEYEHHOM NUPAMMIBI U
YCEUEHHOr0 KOHYCa, PEIICHUE 3a/1aY;
— JI0Ka3aTeJIbCTBO TEOpeMbl 00 00bEME mapa U ¢ €€ MOMOIIbIO BBIBOJ
dbopmynbl  mom@aau  chepbl, OOBEMOB IIAPOBOTO CETMEHTA W
IapOBOI0 CEKTOpA, PEIICHUE 3a/1au.
Memanpeomemmnbwie yenu:
— YyYMEHHE  MOJEIUPOBaTh  peajbHbIE  CUTyalldd,  HCCIEIO0BAThH
MPOCTPAHCTBEHHBbIE  MOJENH, HHTEPIPETUPOBATh  MOJTYUYEHHBII
pe3yJbTar;
— pa3BUTHE CHOCOOHOCTEH K CaMOCTOSATEIbHOMY IIOMCKY METO/OB
pelieHus: MPaKTUYSCKUX U MPUKJIAAHBIX 3a7a4, MPUMEHSS U3yYCHHbIC
METO/BI.
Juunocmuuie yenu:
— pa3BUTHE TMPOCTPAHCTBEHHOTO BOOOPAKEHUS W MBIIIICHUS TIPU
W3YYEHUU TEJ BPAILCHHUS.
- 1,2,35,8
1l BEKTOPBI B IPOCTPAHCTBE 6

Ilonsatue Bekropa. PaBeHcTBO BekTOpoB. CloKEHHE U
BbIYUTAHUC BCKTOPOB. CYMMa HCECKOJIBKUX BCKTOPOB.
YMHO€eHne BekTopa Ha 4ucio. KoMImaHapHble BEKTOPHI.
[IpaBuno napamnenenunena. PazmoxxeHue BeKTopa MO TpEM
HEKOMIUIAHAPHBIM BEKTOPAM.

Ilpeomemmnvie yenu:

— BBEJCHHE TMOHATUS BEKTOpa, €ro JJIMHBI, KOJIJIMHEAPHBIX U PABHBIX
BEKTOPOB;

— ¢opMHpOBaHHE TIPEACTABICHHH O JICHCTBUSAX  CIOXKCHHS W
BBIUUTAHUS BEKTOPOB, UX CBOICTB, BBEJCHUE MPaBHIa TPEYTOJIbHHUKA
Y TIpaBHJIa MapaieorpaMma,

— BBEJACHHE OIEPALMN CIIOKEHUSI HECKOJIBKUX BEKTOPOB U YMHOXKEHUS
BCKTOpPA Ha YMCJIO, IIpaBuIa MHOFOYFOJ'II)HI/IKa;

— OonpcacJCHuEC KOMITJIAHAPHBIX BCKTOPOB, J0Ka3aTcJIbCTBO
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YTBEPKACHUSI O MIPU3HAKE KOMIUIAHAPHOCTH TPEX BEKTOPOB, IPaBUIIO
napasJiesenumnena;

JI0Ka3aTelbCTBO TEOPEMBI O Pa3jOkKEHHUU JII000ro BEKTOpa MO TPEM
JTAHHBIM HEKOMILJIAaHAPHBIM BEKTOPaM, pellIeHue 3a/1ad.

Memanpeomemnule yenu:

YMEHUE TPUMEHSTHh BEKTOPHBIA METOJA MPH pEIIeHUH (PU3MUECKUX
3a1ad4;

YMEHME IIPUMEHATh BEKTOPBI, ONIEpPAalliN HaJl HUMH, UX CBOMCTBA IIPU
MO/JICIIMPOBAHUH B €CTECTBEHHO-HAYYHBIX 00JIACTSIX.

Juunocmuoie uenu:

paciupeHuc Hpe,I(CTaBJ'ICHI/Iﬁ O BO3MOXHOCTAX MAaTCMaTUYCCKHUX
MCTOAOB B Pa3JIMYHBIX 00J1acTsIX.

1,2,3,58

v

METOJ KOOPJAUHAT B ITPOCTPAHCTBE.
JABU/KEHUSL.

14

[IpsimoyronpHasi cucremMa KOOPAWHAT B MPOCTPAHCTBE.
Koopaunatel Bektopa. CBsizb MeXAy KOOpAWHATAMU
BEKTOPOB M KOOpJAuMHartamu Touek. [Ipocreimme 3agauu B
KoopauHaTaXx. YpaBHeHHE cepbl. YTOI MEXKIY BEKTOPaMH.
CkansipHoe TpoU3BEIECHHUE BEKTOPOB. BbIUMCIIeHHE YTIIIOB
MEXIy MPSIMBIMA M TUIOCKOCTSMH. YPaBHEHHE TIIOCKOCTH.
HentpanbHas cummetpust. OceBas cuMMeTpHsi. 3epKaibHas
cumMmetrpusi. [lapamnensHbiii meperoc. IIpeoOGpazoBanue
noaoowus.

Ilpeomemmnoie yenu:

BBEJICHUE MPSMOYIOJbHOM CHUCTEMBI KOOpPAMHAT B IIPOCTPAHCTBE,
oIpeJiesIeHue KOOPAMHAT TOUYKH U BEKTOPa;

JI0Ka3aTeNNbCTBO YTBEPKACHUA O KOOpPAMHATAX CYMMBbI M Pa3HOCTH
JIByX BEKTOPOB, O KOOpJAMHATaX MPOM3BEJCHHS BEKTOpa Ha YMCIIO, O
KOOpJAUHATaX BEKTOPA;

BBIBOJ (DOPMYJIBI JJIi HAXOXKAECHUS KOOPAMHAT CEepeMHBI OTpe3Ka,
JUIMHBI BEKTOPA, PACCTOSHUS MEXAY ABYMS TOUKAMU;

BBIBOJI ypaBHEHHs cdepbl JaHHOrO pajaWyca C LEHTPOM B JaHHOMN
TOUKE;

ONpEACIICHUE yIJla MEXJY BEKTOPAMH, CKAJISPHOTO IPOU3BEACHHUS
BEKTOPOB, J0Ka3aTeIbCTBO YTBEPKJIEHUS O €ro CBOMCTBAX;
OIIpEJIeJIEHUE yIiia MEXKIY ABYMs IMPSIMBIMU U yIjla MEXIy IpAMOH U
IIJIOCKOCTBIO € TIOMOIIBIO CKAJIIPHOTO IPOU3BEACHUS BEKTOPOB;
(bopMHUpOBaHUE TOHATHS YPaBHEHUS IUIOCKOCTH, MPOXOAAIICH uepes
JAHHYIO TOYKY NEPIIEHIUKYJIIPHO JaHHOMY BEKTODY;

¢dbopMHupoBaHHEe YMEHHMH HAXOJUTh pAcCTOSIHHUE OT TOYKH JO
IJIOCKOCTH;

MIPUMEHEHHE BEKTOPOB K PEIICHHUIO T€OMETPHUUECKHX 33/1a4;
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— (dopmupoBaHHe TpeACTaBICHUS 00 OTOOpPaKEHUHM MPOCTPAHCTBA HA
ce0sl, pacCMOTpEeHHEe ciydasi, KOrja OTOOpa)KCHWE Ha3bIBaeTCs
JIBMDKEHUEM MTPOCTPAHCTBA;

— OmpezeieHHEe MOHATHI: IEHTPaJIbHAst CHMMETPHSI, OCEBast CHMMETPHS,
3epKaJbHAs CUMMETPHUS W TapajUieNIbHBIA TEePeHOC; 00O0CHOBaHHE
TOTO, YTO OTH OTOOpaXEHHWsI MPOCTPAHCTBA Ha C€eOS SBIAIOTCA
JIBYDKCHUSIMH,

— BBEICHHE TOHATHS IIGHTpalibHOEe momodue  (ToMoTeTHs) W
npeoOpa3oBaHue IMOAOOWs, PACCMOTPEHHE Ccroco0a BBEICHUS
MOHATUS TMONOOHBIX (GUIYp B  MPOCTPAHCTBE C  TOMOIIBIO
npeoOpa3oBaHus nojo0wus, IpUMEHEHHE JIBUKCHUIMA u
npeoOpa3oBaHuil MOA0OUS IPU PELICHUH Te€OMETPUYECKHX 3ajay.

Memanpeomemmnbwie yenu:

— pa3BUTHE YMEHUH HCIIOJIB30BaTh METOJ KOOPAWHAT IS BBIYMCIICHUS
WIH HaXOXJEHHUsI 00bEéMa mapajuiesienunena U TeTpadapa, 3aJaHHbIX
CBOVMMH KOOPMHATAMH;

— ¢dopmupoBanre yMEHWH HAaXOAWTh PACCTOSHUS OT TOYKH [0
IUIOCKOCTH M PACCTOSHHUSI MEXIY CKPELIMBAIOLIUMUCA MPSIMBIMU,
3aJJaHHBIMH B CHICTEME KOOPIMHAT;

— pa3BUTHE YMEHHMH HCIIOJIB30BAaTh METOJl KOOpPAWHAT B PEIICHHU
MPUKIIAIHBIX 3a/1a4.

JIuunocmmuute yenu:

— pa3BUTHE CIOCOOHOCTEH K CaMOCTOSTETHHOMY TIOMCKY METOJOB
pelleHrs TPaKTHUYECKUX U TMPUKIAJAHBIX 3a7ad C NPUMEHEHHUEM
W3YYEHHBIX METOJIOB;

— OCO3HaHWE B3aMMOCBS3M MAaTEMaTHKH C JPYTUMH TIpeIMETaMH
€CTeCTBEHHO-HAYYHOTO U TYMaHUTAPHOTO ITUKJIOB.

- 12358

SAKVIIOYUTEJIBHOE ITIOBTOPEHUE KYPCA
TEOMETPHUH ITPA IMOATOTOBKE K UTOT'OBOI
ATTECTAIIMH ITO MATEMATHUKE.

18

Pemienne 3amau no Tteme: «llunuHAp, €ro 3JIEMEHTHI.
[Inomane  noBepxHocTH  muiauHApa»; «KoHyc, ero
anemenThl. [lnomane mnoBepxHocTH KoHycay; «Cdepa u

Ilpeomemmnoie yenu:
— yMmeTh pemiath 3amanus thna 3, 6, 8§ uz JJEMO EI'D (mpodunbHbIi
YPOBEHB),
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map, ux snemeHthl. [lnomans chepsl u 00BEM mIapay;
«[Inomane moBepxHoCcTH mpu3Mbl. OO0BEM  IPUZMBDY;
«O0BEM TMIHHIpA M KOHYcay; «VI3MeHeHWe IUIoIamu
o0béMa  (Gurypsl IOpuU  U3MEHEHHMH €€  pa3MepoBy;
«['eomerpust Ha Kieryatoii Oymare», «TpeyroabHHKY,
«[Tapamnenorpamm», «IIpsAMOyronbHHMK, KBagpar, poMO»,
«Tpaneuust», «OKpyXHOCTb M Kpyr», «Brnucanuele u
OIIMCAaHHBIE OKPYKHOCTHY.

BJIAJCTh IPUEMAMU PEIICHUS 3aa4 Ha JJOKA3aTeJIbCTBO U BHIYMCIICHHE
tina 14 u 16 uz JIEMO EI'D.

Memanpeomemnule yenu:

YMEHHE CaMOCTOSTEIILHO OIpPEACNIATh IEId  CBOECTO0 OO0yYeHHs,
CTaBUTh W (HOPMYJIHPOBATh JJIsi ceOs HOBBIE 3ajJauM B yuéOe
MMO3HABATEIHPHOM JIEATCIILHOCTH, PAa3BUBAaTh MOTHUBBI M HMHTEPECHI
CBOEH MMO3HAaBATEILHOM JIEATEILHOCTH;

YMECHHE CaMOCTOSTEIbHO IUIAHUPOBATh MYTH JTOCTHIXKCHHS IIEJICH, B
TOM 4YHCJI€ aJbTCPHATUBHBIC, OCO3HAHHO BBIOMPATH HamOoJee
3¢ GEeKTUBHBIE CITOCOOBI pEIICHUS YUSOHBIX U TIO3HABATEIBHBIX 3a/1a4;
pa3BUTHE YMEHUH CaMOCTOSITEIBHO OCYIIECTBISATH, KOHTPOJIHUPOBATH
U KOPPEKTHpOBaTh  JEHCTBHS B  Ipolecce  00OOIICHHUS,
CHCTEMAaTH3allud U PACIIMpPEHUs 3HAHHIA, MOJYYCHHBIX B OCHOBHOM
HIKOJIE;

(dbopmupoBaHue YMEHUI CaMOCTOSITENIEHO OCYIIECTBIIATH,
KOHTPOJHMPOBaTh M KOPPEKTHUPOBATH CBOKO JEATEIBHOCTH IIPH
BBITIOJTHEHHWH 3aJaHHI;

Jluunocmmuote ueau:

(¢hopMUpOBaHHE OCHOB CAMOBOCHHUTAHHS B MPOIECCE BBIMOTHEHUS
paboT pa3HOTro YPOBHS CIOXKHOCTH;

pa3BUTHE  TBOPYECKUX  CHOCOOHOCTEH, HMHTYWUIIMH, HABBIKOB
CaMOCTOSTCILHON JIEITEILHOCTH.

1,2,3,58
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