654079, Poccus, Kemeposckas o0,

r. HoBoky3Hneuk, npoe3n Kommynapos,5
ten./pakc: 20-08-81, 20-08-82
e-mail:licey-11@mail.ru I %
www.lizeyll.ucoz.ru "“E

MYHUIHMNAIbHOE 0I0/IZKeTHOE

VHH4217023667
KIIIT 421701001
OKATO 32431000000
OI'PH 1034217005877

HETHIIOBOC oneoﬁpasoBaTeanoe Yupexxaenue

«JInmeit Nell»
[TPUHATA YTBEPXIEHA
[IE€JarOrH4eCKUM COBETOM nupektopom Mb HOVY «JIuneit Nel1»
MBbB HOYV «JInnei Nel1» B.H. Ilepechinkunbim
(mporokoin Nel ot 31.08.2022r.) (mpuka3 Ne200/1 ot 31.08.2022r.)

PABOYAJ [TPOTPAMMA
YYEBHOI'O ITPEAMETA

«MATEMATHUKA»
10-11 KJITACCBHI

Hosoky3nenk, 2022

MoanucaHo undposoit noanucbio: MepecbinkiH Bnagumnp
Huikonaesuu

DN: c=RU, st=Kemeposckas o6nactb, l=HoBoky3HeLK,
title=[npektop, o=MYHULINMATbHOE BIOAMXETHOE HETUMOBOE
OBLLEOBPA30OBATE/IbHOE YUPEXKAEHWE "TINLIEA Ne11",
1.2.643.100.3=120B3034303737333930353532,
1.2.643.3.131.1.1=120C343231383032353934313835, email=galya-
cb@yandex.ru, givenName=Bnagumnp Hukonaesny,
sn=lepecbinknH, cn=epecbinknH Bnagummp Hukonaesny

[ata: 2023.01.18 13:41:23 +07'00'



IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O
INPEAMETA «MATEMATHUKA»

OcBoenne yueOHOro mpeamera «MaremaTtnka» TOJDKHO OOECTeYrBaTh
JIOCTUKEHUE Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHusl CIEAYIOIMINX JIMYHOCTHBIX,
METaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB:
JINMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yJabTaThl OCBOEHHUS MPOTPAMMBI  y4€OHOTO TIpEeIMeETa
«MaTtemMaTHKay XapaKTepU3yIOTCS:

['pak1aHCKOE BOCIIUTAHUE:

c(hOpPMHPOBAHHOCTHIO TPAXKIAHCKON MO3UIIMKU 00YyYaroerocs Kak akTHBHOTO
U OTBETCTBEHHOI'O Wi€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIp.), YMEHHUEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHH C HX
GyHKUMUSIMU ¥ HA3HAYCHUEM.

[laTproTHYECKOE BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUHUCKOM TPaKIaHCKON HIEHTUYHOCTH, YBAKCHUS K
MPOLLIOMY Y HAaCTOSIIIEMY POCCUHMCKOW MAaTEMATUKH, IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHMCKUX MAaTEMATUKOB U POCCUMCKONW MAaTE€MaTHUYECKOW IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JIPYrUX HayKaX, TEXHOJOTHsX, cdepax
YKOHOMHKH.

JIyXOBHO-HPaBCTBEHHOI'O BOCIUTAHHU:

OCO3HaHUEM IYXOBHBIX LIEHHOCTEU POCCHICKOTO Hapoa;
c(hOpPMHPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOI'O C IMPAKTUYECKUM IMPUMEHEHUEM JOCTUKEHUN HAYKU U JEATEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/ia B TOCTPOCHUE YCTOMUHUBOTO OYTYIIETO.

OCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHWEM K MHpPY, BKIIOYAs ICTETUKY MaTEMATHYECKHUX

3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad4, peLIeHnH, paccyXIeHUN;

BOCIIPUAMYMBOCTBIO K MATEMAaTHYECKUM aCIIEKTaM Pa3jIMYHbIX BUJOB UCKYCCTBA.
PusnyecKoe BOCIUTAHUE:

cOPMHPOBAHHOCTHIO yMEHHUS TMPUMEHITh MAaTEMAaTHUYEeCKHUE 3HAHUS B
HWHTEpecax 3J0pOBOro U 0€30macHOro o0pasa KU3HHU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); ¢bu3nUecKoro
COBEPILICHCTBOBAHMS, npu 3aHATHUSIX CHIOPTUBHO-03/I0POBUTEIHHOM
JESATEIbHOCTBIO.

TpynoBoe BocrMuTanue:




TOTOBHOCTBIO K TPYIy, OCO3HAHHUEM IIEHHOCTU TPYAOIIOOWS; WHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTHKOW W €€ MPUIOKCHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOP
Oyaymeil mpodecciu U peann3oBBIBaTh COOCTBCHHBIE JKU3HEHHBIC TUIAHBI,
FOTOBHOCTBIO M  CHOCOOHOCTBIO K MaTeMaTHUYeCKOMY OOpa3oBaHUIO W
caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

DKO0JIOTUYECKOE BOCTIUTAHUE:

c(hOPMHUPOBAHHOCTHIO IKOJIOTMYECKONH KYJIbTYphl, MOHMMAHUEM BJIUSHUS
COLMAJIBHO-?PKOHOMHYECKHUX TPOIIECCOB HA COCTOSIHUE MPUPOAHON M COLMATBHOM
Cpelbl, OCO3HAHHEM TJOOAJIBHOTO XapakTepa 9SKOJOTHYECKUX IMPOoOJIeMm;
OpPHEHTAlIMEd HAa NPUMEHEHHWE MATEMATHUYECKUX 3HAHWM U1 PEUICHHS 3aj]a4
B 00J1aCTH OKpY’XKalomiel cpenbl, IUIAHUPOBAHUS TOCTYNIKOB W OIEHKH HX
BO3MOYKHBIX MTOCIICJICTBUU JIJI1 OKPYKAIOIIEH CPEBI.

IleHHOCTH HAYYHOT'O HO3HAHUS:

c(OpPMHPOBAHHOCTHIO MHPOBO33PCHHSI, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTUS HAyKH W  OOIICCTBEHHON  IPaKTHKH, ITOHUMaHHUEM
MaTEMaTH4YeCKOM HayKh Kak cgepbl YeIOBEUECCKOM JESITCIIBHOCTH, DTarloB cé
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIW3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYSCKON KyJbTYypOW KaK CpEICTBOM IIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICSITCILHOCTD
WHWBHUIYAIBHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3YJIbTATbBI

MeTanpeIMEeTHBIC PE3YJIbTaThl OCBOCHUS IPOrpaMMbl y4eOHOro IIpeaMeTa
«MaremaTHKa XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCaIbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMU, YHUBEPCAIbHBIMU Pe2YISIMUSHLIMU OellCTEUAMU.

1) Vhusepcanvhule no3HagamenvHovle oeticmaeus, obecneuusaiom
Gdopmuposanue 06a308bIX KOSHUMUBHBIX NPOUECCO8 00YUAOWUXCS (0C8OeHUe
Memoo08  NO3HAHUA — OKpYJCcaowe20  Mupa,  NpuMeHeHue  JOSUYECKUX,
uccie008amenbCKux onepayul, ymenuil pabomams ¢ ungopmayueti).
ba3oBbI€ JIOTHYECKUE JICHCTBHUS:

® BBIABJIATH U XapaKTEPU30BaTh CYLIECTBEHHBIE IIPU3HAKM MATEMAaTHYECKUX
OOBEKTOB, TIOHATHM, OTHOLIEHUH MEXIy TMOHATUAMH; (DOpMynIHpoBaTh
OTpeJIeNIeHHs MIOHATUI; YCTAHABIMBATh CYLIECTBEHHbBIN MpPU3HAK KiacCU(UKaAIUY,
OCHOBAaHMsI 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3a;

® BOCIIpUHUMATh,  (HOpPMYIHpOBaTH U  MPeoOpPa3oBBIBATH  CYKICHUS:
yTBEpIUTENIbHbIE U OTPULIATENIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIE,



® BBUIBIIATH ~ MaT€MAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aHUMOCBSI3U U
npoTUBOpeUrsi B (paKTax, aHHbBIX, HAOJIIOJEHUSAX U YTBEPKICHUSX; IMpeAsiaraTh
KPUTEPUH JIJIS1 BBISIBICHUS 3aKOHOMEPHOCTEN U POTUBOPEUUIL;

e JIeJIaTh BBIBOABI C HCIIOJIb30BAHUEM 3AaKOHOB JIOTUKH, JE€IYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

& TIPOBOJHTH CaMOCTOSITEIIEHO JI0Ka3aTEIbCTBA MaTeMaTHYECKHUX
YTBEPKJIEHUM (MpsMbIE W OT TPOTHUBHOIO), BBICTPAUBATH AapTryMEHTAIUIO,
IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHL; 000CHOBBIBATH COOCTBEHHBIC CYKICHUS U
BBIBO/IBI;

e BpIOMpaTh CHOCOO pemieHus yuyeOHOW 3aaauu (CpaBHMBATh HECKOJIBKO
BApUMAHTOB  pEIlCHUSA, BbIOMpaTh Hauboliee MOAXOASIIMUA ¢ y4d€ToM
CaMOCTOATENbHO BBIJICJIEHHBIX KPUTEPHUEB).
ba3oBBIe HCCIIEI0BATENIbCKUE ICVCTBUS:

® UCIIOJIb30BaTh BOIPOCHI KaK HCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMS,
dbopMynaMpoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpEUYUE,  MNpoOIIEeMy,
yCTaHaBIMBaTh MUCKOMOE W JaHHOE, (hOopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO ITO3ULINIO0, MHECHHE;

® [IPOBOJIUTH CaMOCTOSTEJIEHO CIUTAHUPOBAaHHBIN DKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIICHHIO OCOOEHHOCTEH MaTEMaTHYECKOTO OOBEKTa,
SBJICHHSI, TPOLECCA, BBISBICHUIO 3aBUCUMOCTEH MEXAY OOBEKTaMH, SBIICHUSIMH,
IIpOLECCaMH;

® CaMOCTOSITENIbHO (pOpMynHpoBaTh 0OOOIIEHUSI M BBIBOJABI 110 PE3yJibTaTaM
OpOBEAEHHOIO  HAONIOACHUS, HWCCIENOBAaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIYYEHHBIX PE3YyJbTaTOB, BEIBOJIOB U 0000IICHMIA;

® [IPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE MPOLECCA, a TaKXKe BbIIBUTATh
MPEANOJIOKEHNS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.
Pabora ¢ undopmarmeii:

® BHISABJIATH JeUIUTHI HHPOPMAIUH, JaHHBIX, HECOOXOAUMBIX JUIsl OTBETAa Ha
BOIPOC U ISl pEUICHUS 3a/1auu;

e BHIOMpAaTh  MH(OpPMALMIO W3  HUCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHaJIM3UpOBaTh, CHUCTEMATU3UPOBATb U  UHTEPIPETUPOBATh  HUH(POpPMALIHIO
pa3IMyYHBIX BUAOB U (POPM MpE/ICTABICHMUS;

o CTpyKTypHpOBaTh MH(OPMALINIO, TPEJCTABIATh €€ B Pa3IUUHbIX (opMax,
WJLTIOCTPUPOBATH Tpapruecky;

® OIICHUBATH HaAEKHOCTh uHpopmanuu () CaMOCTOSITENIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.



2) Vuueepcanohvie  KOMMYHUKAMUGHbBIE  OeliCMBUs, obecneyusarom
chopMupoB8aHHOCmMb COYUATILHBIX HABLIKOG 00YUAOUUXCAL.

OOmeHue:

® BOCIIPUHUMATH U (HOPMYJIUPOBATH CYXKJACHUS B COOTBETCTBUH C YCIOBHUSMHU
U 1eisMU OOILEHHUS; SICHO, TOYHO, TPAMOTHO BbIpa)XaThb CBOIO TOYKY 3PEHUS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOJYy pEIICHUs 3a7aud,
KOMMEHTHPOBATH IMOJYyUYCHHBIN pe3yJIbTar,

® B X07Ic OOCYXJEHHUS 3aJ]aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMON TEMBI,
npoOJieMbl, pelraeMoil 3ajayd, BBICKA3bIBaTh HJEH, HAaIlleJEHHbIE Ha TIOHMCK
pEUIEHHUs; COIMOCTABJISTh CBOU CYXKIEHUS C CYXICHUSIMHU APYTUX YYACTHHKOB
nuanora, oOHapy>KUBaTh PA3IMYUe W CXOACTBO TO3UIMH; B KOPPEKTHOU (opme
bopMyIMpPOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

® MIPE/ICTABIISITh PE3YJIbTAThI PEIICHUS 3a/1a4M, SKCIIEPUMEHTA, UCCIIeI0BaHusI,
MIPOCKTA; CaMOCTOATEJIBHO BBIOMpaTh (GopMaT BBICTYIUICHHS ¢ Y4ETOM 3ajad
MpPE3CHTAIMU U OCOOCHHOCTEHN ayIUTOPHUU.

CoTpyIHHYECTBO:

® [IOHUMAaTh U KCIOJIH30BATh MPEUMYLIECTBA KOMAaHIHOW U UHAUBUAYAIbHOU
paboThl TpHU peleHUMH Y4eOHBIX 3a7ay; NPUHUMATh LEJIb COBMECTHOM
JEeSTEIbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOW pPalOTHI, pacmpeleisTh
BUJbl paboOT, JOroBapuBaThbcsi, OOCYXAAaTh TpPOIECC M pPe3yabTaT paldOThI;
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

® y4acTBOBaTh B IPYNINOBBIX (opMax paboThl (00CYXIEHHS, 0OMEH MHEHUIA,
«MO3TOBbIE€ IITYpPMbl» M HWHBIE); BBIIOJHITH CBOK YacTh padOThl U
KOOPJMHUPOBAaTh CBOM JACHCTBUS C JPYTMMHU YJI€HAMU KOMAaHJbI, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSAM, CHOPMYINPOBAHHBIM
YYaCTHHKAaMHU B3aUMOJICUCTBHUS.

3) Vuueepcanvmnvie pezynamueHble oelcmausl, obecneuusarom
GdopmuposaHrue cmMviC108bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.
CaMooprau3aius:

® COCTaBJIATh IUIaH, AJITOPUTM PELICHUS 3a/layM, BBIOMpPATh COCO0 pelieHus
C yuyéTOM HMEIOIIMUXCS  PECYpcOB U  COOCTBEHHBIX  BO3MOYKHOCTEH,
apryMEHTUPOBaTh W KOPPEKTUPOBATh BAapUAHTHl PELICHUM C YYETOM HOBOWU
uHpopManuu.

CaMOKOHTPOJIb:

® BJIaJICTh HABBIKAMHU  I[I0O3HABATEJIbHOW pedieKCuM KakK OCO3HaHUS
COBEPIIAEMBIX JEUCTBUU U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB; BIAAECTh
croco0aMu CaMOTPOBEPKH, CAMOKOHTPOJS TMpOIecca W pe3yibTaTa pelieHus
MaTeMaTHYEeCKOM 3aJ1auH,;



® [IPEIBUIECTh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MIPU PEIICHUU 3a7auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HaWJIEHHBIX OIMHUOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIICHUBATh COOTBETCTBHE pE3yJbTaTa IEIH M YCIOBHUSIM, OOBICHSTH
MPUYUHBI IOCTUKECHUS WJIM HEJIOCTUKEHUS PE3yJIbTaTOB JIESITEILHOCTH, HAXOUTh
OILIMOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.
HPEIMETHBIE PE3YJIbTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHus [IpumMepHoil pabodeil mporpaMmbl MO

MaTeMaTHKe MpeCTaBiICHbl MO TojlaM OOy4YeHHs] B paMKaX OTIEIbHBIX KypCOB B
COOTBETCTBYIOIIUX pa3jenax HacTosen [IporpaMmel.

HNPUMEPHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A».

Hean n3ydyenust yueOHOro Kypca

Kypc «Anrebpa m Havalla MaTeMaTUYECKOTO aHalu3a» SIBIAECTCS OJHUM U3
HamOoJiee 3HAYMMBIX B MPOTPaMME CTapIed IIKOJIbI, MOCKOJIbKY, C OJHOMU
CTOPOHBI, OH O0O0eCIeYnBaeT WHCTPYMEHTAIBbHYIO 0a3y JUIsl HM3YYCHHS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYIOdl CTOPOHBI, (OPMUPYET JIOTHUECKOE U
a0CTpaKTHOE MBINUICHWE YyYalluxcs Ha YPOBHE, HEOOXOIUMOM I OCBOCHHS
KypcoB UWH(GOpPMATHKH, OOIECTBO3HAHUS, HCTOPUU, CIOBECHOCTH. B pamkax
JTAHHOTO Kypca YdYalluecsi OBJIAJICBAIOT YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOU
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUS B MAaTEMaTHIECKOU Gopme.

Kypc anrebpbl u Hayasl MaTeMaTUYECKOTO aHajIn3a 3aKJIaJIbIBaeT OCHOBY ISt
YCTEIIHOTO OBJAJCHHUS 3aKOHAMU (U3WKH, XUMHUHU, OWOJIOTHH, TOHUMaHUS
OCHOBHBIX TCHJICHIINA JSKOHOMUKH W OOIIECTBEHHOW JKM3HU, TI03BOJISET
OPHUEHTHUPOBATHCS B COBPEMEHHBIX ITU(POBBIX W KOMITBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJIh30BaTh WX B TMOBCEAHEBHOW KM3HHU. B TOXe Bpems OBIaiecHUE
aOCTpaKTHBIMU U JIOTHYECKHM CTPOTUMH MAaTEMAaTHUYECKHUMH KOHCTPYKIHUSIMHU
pa3BUBaeT YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTH
YTBEPKJICHUSI, UCTIOJIh30BaTh 0000IIEHNE U KOHKPETH3AIMI0, a0CTparupoBaHue U
aHAJIOTHIO, GOPMHUPYET KPEaTUBHOE M KPUTHICCKOE MBIILICHHE. B X0/1¢ n3ydeHus
anreOppl W HayaJdl MaTeMaTHYeCKOro aHalh3a B CTapiled IIKoJe ydaruecs
MOJIYYatOT HOBBIM OIBIT PpEIIEHUS TMPUKIAAHBIX 33J1a4, CaMOCTOSATEIHLHOTO
MOCTPOCHUSI MaTEMaTHYCCKUX MOJIeJICH peallbHbIX CHUTYyalluii M HHTEpIpETaIllin
MOJIYYCHHBIX  PEIICHWH, 3HAKOMSTCS C  TOpUMEepaMH  MaTEeMaTUYECKHX
3aKOHOMEpPHOCTE B MpUpOJae, HAYKEe U B HCKYCCTBE, C BBIIAIONUMUCS
MaTEMaTUYECKUMH OTKPHITUSIMHU U UX aBTOpPaMH.



Kypc oGmamaer 3HAYMTENbHBIM BOCHUTATEIBHBIM TOTCHIIMAIIOM, KOTOPBIH
peanu3yeTcsi Kak uepe3 y4eOHbId MaTepuall, CIoCOOCTBYIOIIUNA (POPMUPOBAHUIO
HAy4YHOTO MHPOBO33PEHHS, TaK M 4Yepe3 chenuduky y4dyeOHOU AesITeIbHOCTH,
TpeOyromen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, MPOJIOJIKUTEIBHON
KOHICHTPAIIM BHUMAHUS U OTBETCTBEHHOCTH 32 MOJYYECHHBIN PE3yJIbTar.

B ocHoBe MeTOonMKM 00yyeHus aireOpe M HadajlaM MaTeMaTHYECKOIO
aHaIu3a JISKUT JIeITeIIbHOCTHBIM NPUHITUIT O0YUYEHUS.

B cTtpykType Kypca «Anredpa v Havyajia MaTEMAaTUYECKOTO aHan3a» MOKHO
BBIJICTIUTh  CIJIEYIOIIUE COJEPKATEIbHO-METOANYECKHE JuHUK: «Yucma u
BBIYHCIICHUS», «DYHKIIMU U rpa@ukn», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTH4YeCcKoro ananusa», «MHoOxkecTBa U JIOTMKa». Bce OCHOBHbIE
COAEPKATEIbHO-METOANYECKUE JIMHUM H3Yy4alOTCSd HAa NPOTSHKCHUM JBYX JIET
oOy4eHus B cTapuiel IIKOoJie, €CTECTBEHHO IOMOJHSISA APYT JIpyra U MOCTEIEHHO
HACBIIIASICh HOBBIMU TEMaMU M paszzaenaMi. MOXHO C YBEPEHHOCTBIO CKa3aTh, YTO
JAHHBIA KypC SIBJSICTCSI MHTETPATHUBHBIM, TIIOCKOJIbKY OOBEIUHSET B cebe
coJiep KaHre HECKOJbKUX MATeMAaTHUYEeCKUX JUCIHILIMH: anredpa, TPUTOHOMETPHS,
MaTEMAaTUYECKUN aHajlu3, TEOPUsl MHOXKECTB U Jp. Ilo mepe Toro kak yvamuecs
OBJIaJIEBAIOT Bc€ Oosiee IMIMPOKMM MaTeMaTHYECKUM alapaToM, Yy HHX
MoCJeA0BaTeIbHO  (QOPMHUPYETCSI U COBEPIICHCTBYETCS YMEHHE CTPOUTH
MAaTEMATHYECKYIO MOJIENIb PEAIbHOM CUTYallH, IPUMEHSTh 3HAHUS, TTIOJTy4YECHHBIE B
Kypce «AnreOpa W HadajJla MAaTeMaTHYECKOrOo aHaiu3a», [JIs pEHIeHUs
CaMOCTOSITENIbHO  C(HOPMYJIMPOBAHHOM MaTeMaTHYEeCKOM 3ajaud, a 3aTeM
VHTEPIPETUPOBATH NIOIYUYECHHBIN PE3YJIbTAT.

ConepxaTeabHO-METOANYECKasT TUHUS «YHCiIa U BBIYUCICHUSD 3aBEpIIACT
dbopMHpOBaHUE HABBIKOB MCIOJB30BAHUS JCHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOMW mikoJjie. B crapmieli mikoje oco0oe BHHUMAaHHE YJEISETCS
(GOpMUPOBAHUIO TPOYHBIX BBIUUCIUTEIIBHBIX HABBIKOB, BKIIIOYAIOIIUX B ce0s
UCIIOJB30BaHUE PA3IUYHBIX (OPM 3alUCH JEHCTBUTEIBHOTO YKCIA, yMEHUE
pallMOHATIBLHO BBIMIOJHATH JIEUCTBUS C HHUMH, J€NaTh NPUKUAKY, OILICHUBATH
pesynbrar. OOywaromuecss TOJYYarOT HABBIKM TMPUONMKEHHBIX BBIYUCICHHM,
BBITIOJTHEHUS JEWUCTBUM C 4YHCJIaMH, 3allMCaHHBIMH B CTaHJApTHOH (Qopme,
VCIIOJIB30BaHUsl MaTEMAaTUUECKUX KOHCTAHT, OLICHUBAHUSI YU CIIOBBIX BBIPAXKECHUM.

Jlnaus «YpaBHEHUST M HEPABEHCTBA» PEATU3YETCS HA MPOTSHKEHUH BCETO
oOydeHHsT B CTaplieil IIKOJe, IMOCKOJBbKY B KaXIOM pazferie IporpaMMbl
MPEyCMOTPEHO pPEIICHUE COOTBETCTBYIOIIMX 3a7ay. Y4Yaliuecsi OBJAJCBalOT
pPa3IUYHBIMM METOJIAMHU PEIIEHUS LEJbIX, PalMOHAIbHBIX, HPPALMOHAIBHBIX,
MOKA3aTeNIbHBIX, JIOTApU(PMHUYECKUX UM  TPUTOHOMETPUUYECKUX  YpaBHEHUH,
HEPABEHCTB U UX cUCTEM. [lonydyeHHbIE yMEHUS UCHOJIB3YIOTCS IIPU UCCIIEIOBAHUN
GyHKIMNA C TTIOMOIIBIO TTPOU3BOAHON, PENICHUH MPUKIATHBIX 3a7ad W 3a7ad Ha



HAaXOXXJEHUE HauOOJBIINX W HAWUMEHBbIMX 3HadeHud Qyukuu. JlanHas
collep)KaTelibHasi JIMHUS BKJIIOYaeT B ce0d Takxke (OopMUpOBaHHE YMEHHI
BBINIOJIHATh pacy€Thl Mo (GopmyiaMm, NpeoOpa3oBaHUs LEbIX, PalMOHAJIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUUYECKHX BBIPAXKEHHUM, a TakKe BBIPAKEHUH,
COJIEpKaINX CTENEeHU U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AITOPUTMUYECKOTO U
a0CTpaKTHOTO MBINIICHUS Yy4aruxcs, (OPMHPYIOTCS HABBIKA JIETyKTHBHBIX
paccyxaeHudd, paboTl ¢  CHUMBOJBHBIMH  (QopMamu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEH B BHJI€ PABEHCTB M HEPaBEHCTB. AureOpa
npemyiaraetT 3(PQGEeKTUBHbIE HMHCTPYMEHTBHI JUIsl PEIIECHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HATJIAIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK
A3bIKA HAYKH.

CopepxarenpbHo-MeToauueckass JIMHUS «DYHKIMU U TpaduKu» TECHO
NEPEIUIETACTCS C IPYTUMH JIMHUSAMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a1aET
MOCJIEIOBATEIbHOCTD U3y4YEeHUs MaTepHaia. N3yyenue CTENIEHHO,
MOKa3aTeJIbHOM, JJIorapuPMUIECKON U TPUTOHOMETPUUECKUX (HYHKIIUMA, X CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX Y4EOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MATEMATHYECKUM AHAIU30M,
TaK M C PEHICHUEM YpaBHEHHM WU HepaBeHCTB. [lpu 3ToM OosbllloE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHUS BBIpaKaTh (POpMyJIaMU 3aBUCUMOCTH MEXAY
pa3IMUHBIMU BEJIMUMHAMU, HCCJIEAOBaTh MOJy4YEHHbIC (YHKIHU, CTPOUTH HX
rpaduku. MaTtepuan 3Toi cojepKaTeIbHOW JTUHUM HalleJIeH Ha pa3BUTHE YMEHUMN
M HaBBIKOB, IO3BOJISIIOIIMX BBIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznuyHoil dopme: aHATUTHYECKOH, rpaduueckoil u crmoBecHoi. Ero msydenwue
CHOCOOCTBYET pa3BUTHIO AJTOPUTMUYECKOTO MBIIIICHUS, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxxarenpHass JuHHs «Havanma MareMaTHyeckoro aHaiau3a» IO3BOJISET
CYILIECTBEHHO PACIIMPUTHh KPYT KaKk MaTeMaTHYECKHX, TaK U MPUKIATHBIX 3ajad,
JOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSBIIAETCS BO3MOKHOCTh UCCIIEA0BATh U
CTpOUTh Tpaduku (QYHKIUH, ompenensTh WX HAUOONbIINE W HAUMEHBIINE
3HAUCHUS, BBIYUCIATH IUIOMAA (QUTryp u OoO0OBEMBI Tel, HAXOAUTh CKOPOCTU U
YCKOpeHHUsl TmpolneccoB. JlaHHas cojepxkaTeiabHas JIUHUS OTKPBHIBAET HOBBIC
BO3MOXXHOCTH TMOCTPOCHUSI MATEMATHYECKUX MOJIeJIed pPEalbHbIX CHUTYyallui,
HaXOXXJICHUSl HAWJIYYIIETO pEIICHUS B MPUKIAJHBIX, B TOM YHCIE COLMAIBHO-
HKOHOMHUYECKHMX, 33/]ayax. 3HAaKOMCTBO C OCHOBAaMHM MAaTE€MaTHYECKOIrO aHajIu3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (hOPMAJILHO-JIOTUYECKOTO U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM pACIO3HABATh TMPOSBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHHKE U HCKyccTBe. OOyuarommuecss y3HAIOT O



BBIIAIOLIMXCSI PE3ysbTaTaX, MOJYYEHHBIX B XOJE€ pa3BUTUS MaTEMaTUKH Kak
HayKH, U UX aBTOpaXx.

ConeprkarenpHO-MeTOAUYECKasl TMHUSA «MHOXKECTBa M JIOTHKa» B OCHOBHOM
IOCBSIIEHA  DJIEMEHTAaM  TEOPUM  MHOXKECTB. T€0pEeTMKO-MHOKECTBEHHBIE
IIPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MAaTeMaTWKH U NPEAararoT
Haubosee YHUBEPCATbHBIN S3bIK, OOBEANHSIONINI BCE pa3eibl MaTeMaTUKH U €€
NPWIOKEHUN, OHU CBSI3BIBAIOT Pa3HblE MATEMaTHYECKUE AUCLUIUIMHBI B €IUHOE
uenoe. IloatoMy BakKHO AaTh BO3MOKHOCTH IIKOJIBHHKY IMOHMMAaTh TEOPETUKO-
MHOKECTBEHHBIM $I3bIK COBPEMEHHOM MAaTeMAaTUKH W HUCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «AnreOpa M Hadajga MaTEeMaTHUYECKOTO aHAJINW3a» IMPUCYTCTBYIOT
TAK)K€ OCHOBbI MAaTEMaTHYECKOrO0  MOJEJIMPOBAHUS, KOTOpBIE IPU3BAHBI
c(OpMHPOBATh HABBIKK MTOCTPOEHUSI MOJENIEH peaJbHbIX CUTYallui, UCCIIETOBAHMS
ATUX MOJEJIEH C MOMOUIBIO amlmapaTra anareOpbl U MAaTeMaTU4YECKOro aHaIW3a U
WHTEPHPETALUN TOJYYECHHBIX PE3ysbTaToB. Takue 3aaHusl BIUIETEHbI B KaXKIbIA
U3 pa3/iesioB IIPOrpaMMBl, IIOCKOJIBKY BECh MAaTEPHAI Kypca HIMPOKO HUCIIOIb3YETCS
JUISL peleHus] IPUKIIAAHBIX 3a1a4. [Ipyu pemeHnn peanbHbIX NPaKTUYECKUX 3a7ad
yyanecs: pa3BUBAlOT HAOIIOAATEIBbHOCTh, YMEHHE HAXOAWTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HMCIOJIB30BATh AHAJIOTHIO, 00OOMIATh M KOHKPETH3UPOBAThH
npobnemy. JlesTeabHOCTh MO (POPMUPOBAHUIO HABBIKOB PEHICHUS IMPUKIIATHBIX
3aJa4 OpraHU3yeTCs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «Auredpa W Hadana
MaTEMaTUYECKOIO aHaIN3ay.

MecTo y4eOHOro Kypca B y4eOHOM IIaHe

Cornacao yueOHomy maHy B 10—11 krjaccax u3ydaetrcsi y4eOHBIN Kypc
«Anrebpa W Hayaja MaTeMaTHYECKOTO aHalin3a», KOTOPBIM BKIIOYAET B ceOs
CIEAYIOIIME OCHOBHBIE pa3denbl coAepkaHus: «Yucia u  BBIYUCICHUS,
«YpaBHeHUsT W HepaBeHCTBa», «®DyHknuu u  rpadpukm», «Hauana
MaTEMaTUYECKOro aHaanu3a» U «MHOXKECTBA U JIOTHKay.

B YueOHOM maHe Ha u3ydyeHHe Kypca anreOpbl U Hayal MaTeMaTHYECKOTO
aHaM3a OTBOAUTCS HE MeHee 4 y4eOHbIX YacoB B Hezento B 10 kiacce U He MeHee
4 yyeOHBIX YacoB B Henento B 11 kimacce.

Ilnanupyemble nmpeMeTHbIE Pe3yJbTAThI 0CBOCHUS
IIpumepHoi padoyeil mporpaMmMbl Kypca (1o rogaM o0y4eHus )

OcBoenune ydeOHOTO Kypca «Anrebpa U Hadajga MaTeMaTUYECKOTO aHAN3a»
Ha YPOBHE CpPEIHEro OOIIero oOpa3oBaHUsS JOJDKHO 00ECIeUMBATh JOCTHUKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:



10 xmacc
Yucjaa v BLIYUCJICHUSA

OnepupoBaTh MOHATHSAMH: PALUOHAIBHOE M JIEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U JCCATUYHAS APOOb, MPOICHTHI.

Bemonusate  apudmernyeckue  omepanud € PalMOHANBHBIMH |
JeCTBUTEILHBIMU YHCIIAMHU.

BhIMonHATE TpUOIMKEHHBIE BBIYUCICHNS, UCTIOJB3YS MPaBUia OKPYTICHHUS,
JieNaTh TPUKHUIKY U OLIEHKY pe3yJIbTaTa BEIYHCICHUI.

OmnepupoBaTh MOHATHSMH: CTENEHb C IIENBIM IOKa3aTeJIeM; CTaHJIapTHas
dopma 3amucu AEHCTBUTEIBHOTO 4YHCIA, KOPEHb HATYpajJbHON CTEIEHHU;
UCTOJIb30BaTh MOAXOAAUIYI0 (OpMY 3alUCH JIEHCTBUTENBHBIX YHCEN IS
pelIeHUs IPAKTUUECKUX 3aj1ad U IPEJCTaBICHUS JaHHbIX.

OmnepupoBaTh MOHATUSMU: CHHYC, KOCUHYC U TaHT€HC MPOU3BOJIBHOTO YIJIA;
UCMONb30BaTh  3allMCh  HPOM3BOJBHOIO  yriaa  4yepe3  oOpaTHbIE
TPUTOHOMETpUUYECKUE (PYHKIUU.

YPaBHeHPISI N HEPABCHCTBA

OnepupoBaTh NOHATHAMH: TOKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palMOHAIIBHOE, UppaLMOHAIbHOE YpaBHEHHE, HEPaBEHCTBO;
TPUTOHOMETPUUECKOE YPABHEHUE;

BoimonHsaTe npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAXKEHUM W pemiaThb
TPUTOHOMETPUUECKNE YPABHEHMUS.

BoInonHsTh npeoOpa3oBaHusl LENbIX, PALMOHAIBHBIX W UPPALUOHATBHBIX
BBIDQKEHUW W pPEIIaTh OCHOBHBIE THUIIBI LEJbIX, PAaLMOHAIBHBIX U
UppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHATs ypaBHEHUsS W HEPABEHCTBA [UIA PELICHUS MaTEeMaTHYECKUX
3a/lay 1 3a7]a4 U3 pa3InyHbIX 00JacTEel HAYKU U PEAIbHON KU3HU.
MopnenupoBaTh pealibHble CHTyalldd Ha S3bIKE anre0pbl, COCTaBJISATh
BBIPAXXCHUs, YPABHEHUS, HEPABEHCTBA 110 YCJIOBHUIO 3aJa4H, HCCIIENOBATh
MOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM alapara ajireophl.

DyHKIUHN U TPAPUKH

OmneprpoBath MOHATUAMU: (QYHKIUS, CIOCOOBI 3a1aHusl QPyHKIUHU, 001acTh
OTpEJICICHUs W MHOXKECTBO 3HaueHWd GyHKOuu, rpaduk QyHKIUH,
B3aMMHO OOpaTHbIe (QYHKIIUH.



OnepupoBarh MOHATUSMH: UYETHOCTh U HEUETHOCTh (YHKIUHU, HYIH
(YHKLINU, TPOMEKYTKH 3HAKOTIOCTOSHCTBA.

Hcnonb3oBath rpaduk GyHKIUHN IS pelieHUs ypaBHEHHIA.

Ctpouth U unTaTh rpaQuKu JIUHEHHOW (DYHKIINHU, KBAAPAaTUIHON (YHKIUH,
CTeTeHHON (PYHKIIMU C LIEJIBIM ITOKa3aTeNIeM.

Wcnonb3oBate rpaduku  GYHKIMNA A0 HCCIENOBAaHHUS IPOLECCOB U
3aBHCHUMOCTEH TpU peIIeHHH 3a7ad M3 APYTUX Y4YEOHBIX NPEAMETOB H
peaibHOM  JKM3HM;  BbIpaXaTb  (OpMyJaMU  3aBHCHMOCTH  MEXIY
BEJIMYMHAMHU.

Hauaja MmaTeMaTn4eCcKoOro aHajiu3a

OnepupoBaTh TOHATUSMU: TIOCJIEIOBATEIbHOCTh, apudmeTnyeckas Hu
reOMETPUYECKast IPOTPECCUMU.

OnepupoBaTth MOHATUSAMU: OECKOHEYHO YOBbIBarOIIasi reoMeTphuYecKas
nporpeccusi, cyMMa 0€CKOHEYHO YOBIBAIOILIEH T€OMETPUUECKON MPOrPECCUH.
3azaBaTh NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcronb30BaTh CBOKCTBA MOCIEA0BATEIBHOCTEN U ITPOTPECCUM IS pELIEHUS
peanbHBIX 33]1a4 MPUKIIATHOTO XapaKTepa.

MHo:KkecTBa U JIOTHKA

OnepupoBath NOHATUSIMH: MHOKECTBO, ONEPALUN HAJl MHOKECTBAMM.
Hcrnonb30BaTh  TEOPETHMKO-MHOKECTBEHHBIM  ammapar Juisl  ONMMCaHUs
peanabHBIX IPOLECCOB U SIBJICHUH, MPU PELICHUU 33a/1a4 U3 APYrUX y4eOHbIX
IIPEAMETOB.

OnepupoBaTb  NOHATUSAMHU:  ONpPENEIEHUE,  TEOpeMa,  CIEACTBUE,
JI0Ka3aTEIIbCTBO.

11 xmacc

Yucja v BLIYUCJICHUS

OnepupoBaTh MOHATUAMM: HATypaldbHOE, LEJI0E€ YHUCIO0; HCIOJIb30BaTh
NPU3HAKU JCJIUMOCTH LEJBbIX YHUCEJ, PA3JI0KEHUE 4YuCiIa Ha IPOCThIE
MHOKHUTEIN JUIsl pEIIEHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALIMOHAIBHBIM IIOKA3aTEIIEM.
OnepupoBath MOHATUSAMHU: JIOTapu(dM YHUCIa, NECATUYHBIE U HATypaJIbHbIE
JgorapupMsl.



YpaBHeHMS U HEPaBeHCTBA

[IpumeHsATh CBOMCTBAa CTENEHW JUId NpeoOpa3OBaHUs  BBIPAKECHUI;
ONEPUPOBATH TOHATUIAMU: IIOKA3aTEIbHOEC YPABHEHHUE M HEPABEHCTBO;
pelIaTh OCHOBHBIE TUITBI TOKA3aTEIbLHBIX YPABHECHUN U HEPABEHCTB.
Breimonuate mnpeoOpa3oBaHus BBIpaXEHUM, COACPXKAIMUX JOTrapu(msl;
ONEPUPOBATh MOHSATUSIMU: JIOTApU(PMUUECKOE YpPAaBHEHUE U HEPABEHCTBO;
peraTh OCHOBHBIE THITHI JJOTAPU(PMUYECKUX YPABHCHHUN U HEPABEHCTB.
Haxoauts pemienusi npoCcTEHIINX TPUTOHOMETPUYECKUX HEPABCHCTB.
OnepupoBaTh MOHITUAMHU: CUCTEMA JIMHEHHBIX YPAaBHECHUHN M €€ pEIlICHUE;
MCMOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUM ISl PEIIEHUS] NPAKTUYECKUX
3aj1a4.

Haxonuts penieHus npocTenmmx CUCTEM U COBOKYITHOCTEN pallMOHATBHBIX
YPaBHCHUI U HEPABCHCTB.

MopaenupoBaTh peajbHBIC CHUTyalldd Ha s3bIKe anreOpbl, COCTaBISATh
BBIPAKCHUSA, YPAaBHEHHUS, HEPABEHCTBA M CHUCTEMBI IO YCJIOBHIO 3aJa4H,
HCCIIEI0OBATh MOCTPOSHHBIE MOJICNIM C UCTIOJIb30BAHUEM ammapara aiareOpsl.

DOyHKUMH U TPaPUKH

OnepupoBaTth MOHATUSAMU: MEPUOAUYECKAST  (PYHKIUS, MPOMEKYTKH
MOHOTOHHOCTH (DYHKLIMH, TOYKH 3KCTpeMyma (PyHKIMM, HauOoiblliee U
HauMEHbIlIee 3HAUYCHUA (YHKIUM Ha MPOMEXKYTKE; MCIOJb30BaTh UX IS
UCCIIEIOBaHMs PYHKINHU, 3aJaHHOU IpauKoM.

OnepupoBaTh MOHATUAMM: TpaUKU MOKA3ATEIbHOH, JOrapupMuU4ecko u
TPUTOHOMETPUUECKUX (PYHKUMK; H300paxkaTb HUX HA KOOPJIAUHATHOMN
IIJIOCKOCTHU Y MCIIOJIB30BaTh JUIs PELLIEHUS YPABHEHUM U HEPABEHCTB.
N300pakaTh Ha KOOPAMHATHOM TUIOCKOCTH TpadyKU JTUHEHHBIX YpaBHEHUN
Y MCIIOJIb30BaTh UX I PELIECHUs] CUCTEMBI JIMHENHBIX YPAaBHEHUN.
Wcnons3oBath Tpaduku GyHKIUNA [ MCCIAEAOBAaHUS TPOILIECCOB H
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX TUCHUIUIMH.

Hauaja MmaTeMaTn4eCcKoOro aHajau3a

OnepupoBaTh MOHATUSIMH: HETIPEPHIBHAS (DYHKIIMSI; MPOU3BOHAS (DYHKITUH;
WCITIOJIb30BAaTh TEOMETPUYECKUN M (PU3UUECKHUN CMBICT TPOU3BOIHON ISt
pelIeHus 3a1ay.

HaxoauTe  mpou3BOJHBIE  DJIEMEHTApHBIX  (PYHKUIMM,  BBIYUCIATH
MIPOU3BOJIHBIC CYMMBI, TPOU3BEICHUS, YACTHOTO (DYHKITUH.



e lcmonb30BaTh  MPOWM3BOAHYIO  JJIS  HMCCleNOBaHWsS  (QYHKIMHA  HA
MOHOTOHHOCTh M JKCTPEMYMBI, MPUMEHSATh PE3yJIbTaThl UCCIEAOBAHUS K
HIOCTPOCHUIO TPaUKOB.

e lcronb30BaTh MPOHM3ZBOIHYIO JUISI HAXOXJICHUS HAWMIYYIIErO PEIICHHS B
NPUKIIAHBIX, B TOM YHCIIE COIMATbHO-OKOHOMHYECKHX, 3a/1a4ax.

e OmepupoBaTh MOHATUSIMHU: T€pBOOOpa3Has M HMHTErpai; IOHUMATh
TeOMETPUIECKUI U PU3NUESCKHII CMBICI HHTETpaJa.

e HaxomuTh mepBooOpa3HbIe AIEMEHTAPHBIX (PYHKIWH; BHIYUCIATH WHTETPAI
no popmyne Herorona—JleiOuua.

e Pemare mpuknamHbe 3a7a4M, B TOM YHCJE COIMAIbHO-YKOHOMHYECKOTO U
(u3MUeCcKOro Xapakrepa, CpeACTBAMH MATEMAaTHYECKOTO aHATU3a.

Conep:xxanue yueOHOro Kypca (mo rogam o0y4eHus)

10 xknace
Yuciia ¥ BbIYHCICHUSA

Paunonansupie uyncna. OOBIKHOBEHHBIE M JECATHYHBIE JPOOH, MPOLIEHTHI,
OECKOHEUHbIE  MepuoAuveckue JpoOu. ApupMeTHYecKue  omnepauud C
palMOHAIIBHBIMU YMCIaMU, TPeo0pa30BaHus YHCIOBbIX BeIpaxkeHUH. [IpuMenenue
Ipo0el U MPOLEHTOB ISl PEIICHMS MPUKIAAHBIX 33/1a4 U3 Pa3IMYHbIX OTpaciiel
3HAHUU U PEATIbHOU KU3HU.

JleficTBUTENBHBIE 4Kcha. PanuoHanbHBIE W HUPPALMOHAIBHBIE  YHCIIA.
ApudpmeTnueckue omnepaudd ¢ JACUCTBUTEIbHBIMU YHciaMu. [lpuGnmkénnble
BBIYMCIICHHUS], IPABUJIA OKPYTJICHHMS], IPUKHUIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUN.

Crenenb ¢ nenbiM nokazarenem. CrangapTHas (opma 3arnucu 1elCTBUTEIBHOTO
yucna. Mcnonbs3oBanre nmoaxoAsme popmMbl 3aIUCH AEUCTBUTENBHBIX YHUCET IS
pElIeHHs MPAKTUYECKUX 3a/1a4 U IPEICTABICHUS JaHHBIX.

Apudmernueckuii KOpPEHb HaTypaJbHOU CTEIICHMU. JlevicTBus c
apu(PpMETUIECKUMU KOPHSIMU HATYpaJIbHON CTEIICHHU.
CuHyC, KOCMHYC W TAaHT€HC YHUCJIOBOTO aprymeHTa. ApPKCHUHYC, apKKOCHHYC,

APKTAHI'CHC YU CJIO0BOI'0 aprymcCcHra.

YpaBHeHUs U HEPABEHCTBA
ToxecTBa U TOXKIECTBEHHbIE TPEOOpPa30BaHU.
[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKEHUM. OCHOBHBIE
TPUTOHOMETPHUUECKHUE (POPMYIIBI.
YpaBHEeHHE, KOpPEHb YypaBHEHHS. HepaBeHCTBO, pelIeHWE HEPABEHCTBA.
MeTton nHTEpPBAJIOB.
Pemenue nensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.



Pemenne nppanOHAIbBHBIX YPABHEHUH U HEPABEHCTB.

Pemenne TpUroHOMETpUYECKUX YPABHEHUM.

[IpumeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUIO MAaTEMATHYECKUX 3a/1a4 U
3a]]a4 U3 pa3IMYHbIX 00JacTe HayKu U pealbHOMN )KU3HMU.

DyHKIUHN U TPAPUKH

OyHkIus, crnocoObl 3amanus  ¢yHKud. ['padux  yakmuu. Bzaumuo
oOpaTHble PYHKIINU.

OO6unacTb ompeaeNeHuss U MHOXECTBO 3HaueHUM ¢ynkumu. Hynu ¢yHkuuu.
[IpomMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUH.

CrenenHast pyHKIMSI C HATYpaJIbHBIM U 1I€JIbIM Moka3areneM. E€ cBolicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHsS N-0i CTENEHHU.

TpuronomeTpruyeckas OKpPYKHOCTb, ONpPEIEIECHUE TPUTOHOMETPUUYECKHUX
(yHKUIHNA YUCIOBOTO apryMEHTA.

Hauaja MaTeMaTH4eCKOro aHAJIN3a

[TocienoBaTenbHOCTH, CIIOCOOBI 3aJaHUs IIOCJIEIOBATEILHOCTEM.
MOHOTOHHBIE MOCIIEIOBATEIIBHOCTH.

Apudmernueckass 1 TeoMeTpuueckas nporpeccuu. beckoHedHo yObIBaroias
reomerpudeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETpUUYECKON
nporpeccun. Mopmysia CIOXKHBIX MPOLUEHTOB. Vcronap30BaHWE MPOTrpeccuu i
pELICHUS PEalIbHBIX 3a7a4 MPUKJIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, onepalnuu HajJ MHokecTBaMH. Jlnarpammbl Oitnepa—BenHa.
[IpuMeHEHUE TEOPETUKO-MHOKECTBEHHOIO ammnapara JUisi OMUCAaHUS peabHBIX
MIPOLIECCOB U SIBJICHUM, TP PEIICHUH 3a]1a4 U3 APYTUX y4eOHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CIeACTBHUE, JOKA3aTEIbCTBO.

11 knacc
Yuciia 1 BBIYUCTIEHUSA

HarypansHnbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHCEIT.

CrteneHb ¢ pallMOHAJIBHBIM MTOKa3zaTeaeM. CBOMCTBA CTEIICHM.

Jlorapudm yucna. [leciTuuHbie U HATypaATbHBIE JIOTApU(PMBI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpazoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(DMBI.

[IpeobpazoBaHne BBIPAKEHUHN, COAEPKAIIUX CTEINEHU C paldoOHAIbLHBIM
MOKa3aTeseM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

ITokazaTenbHbIC YPAaBHEHHS U HEPABEHCTBA.

JlorapudmMuueckne ypaBHEHUS U HEPABEHCTBA.



CucreMbl JTMHEWHBIX YpaBHEHMI. Pemenue npukiagHeiX 3a7a4 ¢ MOMOILBIO
CHUCTEMBbI JIMHEUHBIX YPABHCHUU.

CuCcTEMBI M COBOKYITHOCTH PAallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumMeHeHUEe  ypaBHEHUW, CUCTEM W  HEPABEHCTB K  PEILICHUIO
MaTeMaTHYECKUX 3aad M 3aJad U3 pa3IUYHbIX O0JIacTell HAyKu U peanbHOMN
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuusa. Ilepuonmyeckue  ¢GyHkuuu. [IpoMexyTkn  MOHOTOHHOCTHU
bynkuud. MakcumMymbl 1 MUHUMYMBI (QyHKIMUA. HaunOosblliee U HauMeHbIIee
3HaueHHe PYHKIIMHU HA IPOMEXKYTKE.

Tpuronomerpruyeckue QPyHKIIUU, UX CBOMCTBA U IpaUKHU.

[ToxazarenbHast u JorapudmMuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.

Hcnonb3oBanue rpa@ukoB QyHKIUNA A PEIICHUST YPABHEHUN M JIMHEUHBIX
CUCTEM.

Hcnons3oBanue rpadukoB (QYHKIUNA AJIS HUCCIEIOBAaHUSI MPOIECCOB U
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT NPHU PEIICHUH 33aJad U3 APYTUX Y4eOHBIX
IIPEAMETOB U PEaJIbHOMN KU3HHU.

Havana MmaTeMaTH4€CKOro aHaJIN3a

HenpepoiBHble (yHKIMHA. METOA HHTEPBAJIOB JIs PEIICHHS] HEPABEHCTB.

[IpousBoaHas  QyHkuuu. ['eomeTpuueckuii ©  (QU3UYECKUN  CMBICI
ITPOU3BOTHOM.

[IpousBoaHble  3yeMeHTapHbIX  (QyHKIM.  DoOpMynbl  HaXOXKIEHUS
IPOU3BOJHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKIIHUI.

[IpumeHeHnne Mpou3BOJHON K MCCIEIOBAHUIO (PYHKIIMA HA MOHOTOHHOCTHh U
sKcTpeMyMbl. HaxoxieHne HanbobIIero 1 HaMMEHbIIEro 3HaueHus: GyHKIMN Ha
OTpE3Ke.

[IpumMeHeHne TPOU3BOJHOM JUISI HAXOXKJICHHMS HAWIY4dIIEro pelICHHUs B
NPUKIAIHBIX 3aJa4yaxX, [JIs ONPENENICHHs CKOPOCTH TIpoLecca, 3aAaHHOTO
dbopmyoii unu rpaduKoMm.

[TepBooOpaznas. Tabnuiia nepBooOpa3HbIX.

Wurerpan, ero reomeTpuueckuii u (uU3MYECKUd CMbICH. Beraucinenue
uHTerpana no gpopmyne Hetorona—JleiiOnuna.

TEMATHUYECKOE TTJIAHMPOBAHUE
10 knacc Aneeopa 136 uaca

I'JIABA1. Ywucnosbie ¢dynkiuu.(OnpeneneHne YUCIOBOU 10
byakuuun U crmocobsl e€ 3amanus. CBoiicTBa (PyHKIUI.
OO6partHast pyHKIHS.)




I'maBa 2. Tpuronomerpuueckue ¢GyHkiuu. ( Ywucnopas
OKPYXHOCTb. UmMCIIOBasE OKPYXHOCTb Ha KOOPJAMHATHOU
wiockocTd. CuHYC W KOCHHYC. TaHreHC UM KOTaHIEHC.
TpuronomeTrpuyeckue (QyHKIMM  YHUCIOBOTO  apryMEHTa.
Tpuronomerpuyeckue  (QYHKIUU  YIJIOBOTO  apryMeEHTAa.
DopMyJIbI IIPUBEIICHUS. DOyHKIUA
y=sin X, e¢ cBoiictBa u rpaduk. DyHKIUS Y=COS X, e&
cBorictBa u rpaduk. Ilepmogmunocts ¢GyHKIMA Y=SIin X,
y=cos X. IlpeobpazoBanue TrpadukoOB TPUTOHOMETPUUECKUX
dbynkimil. @ynkiun y=tg X, y=Ctg X, ux cBoiicTBa U TpaduKH.

33

I'maBa 3. TpuroHomerpuyeckue ypaBHEHHUS. ( APKKOCHHYC.
Pemienue ypaBHeHuil COSt=a. Apkcunyc. PelieHue ypaBHEHU
Sin X=a.ApKTaHIreHC M apKKOTaHTeHC. PelieHue ypaBHCHHI
tgx=a, ctg X=a. TpuroHoMeTpuIEeCKrue ypaBHECHUs.

16

I'1aBa 4. [IpeoOpa3zoBaHue TPUTOHOMETPUUECKHUX BBIPAKEHUIA.
(CuHyc M KOCHHYC CyMMBI U Pa3HOCTH apryMEHTOB. TaHTeHC
CYMMBI M Pa3HOCTH apryMeHToB. @Dopmyibl JBONHOIO
aprymenTa. [IpeoOpazoBaHne CyMM TpPUTOHOMETPUUYECKUX
¢ynkuuii B mpousBeneHus. [IpeoOpazoBaHue npou3BenCHUI
TPUTOHOMETPUYECKUX (PYHKIIMN B CYMMBI. )

22

I'maa 5. IlpousBoanas. ( YucnoBbie MOCIeAOBATEILHOCTH U
ux cBouctBa. Ilpemen  mnocnepoBarenbHOCTH. CyMMma
OECKOHEYHON TreoMeTpHuecKoi mocienoBaTenbHocTU. [Ipenen
bynkuuu.  OnpezgeneHue  Npou3BOAHONW.  Brluucienue
MIPOU3BOJHON. YpaBHEHHE KacaTeJbHOU K Tpaduky (yHKIUU.
[IpuMeHeHrEe TTPOM3BOIHON I MCCIEIOBAaHUM (DYyHKIIMM Ha
MOHOTOHHOCTh U d3KcTpemyMmbl. [locTtpoenne rtpadukoB
bynkuumii. [IpuMeHneHue TPOU3BOAHOW [JII  OTHICKAHMS
HauOOJBIIEr0O M HAUMEHBUIET0 3HAYEHWH HempepbIBHON
(GyHKIIUU Ha POMEXKYTKE. 3aJ1a4u Ha OThICKAHUE HAaUOOJIBIINX
Y HAaUMEHBIITUX 3HAYCHUI BEJIUYMH.)

39

IloBTOpEHMe.

16

11 knacc Aneeopa 132 uaca.

22

I'naBa 6. Crenenu u xopuu. ( [loHaTtue xKopHs N-0¥f cTeneHu
W3 JICMCTBUTEIBHOTO uncia. OyHKIUA yz’{/E, UX CBOWCTBA U
rpaduku. CBoiicTBa KopHs N-oil ctenenu. IIpeoOpa3zoBanue
BBIPKEHUI , coJlepKaIuX pagukaibl. O000IICHE TTOHITHS O
nokaszatenu creneHu. CTeneHHble (QYHKIIUU, UX CBOWCTBA U

rpaduku.)

I'naBa 7. Iloka3zarenbHass u jorapudmuyeckas GyHKIIUU.
(ITokazatenpHast  ¢GyHknus, e€ cBoWicTBAa W Tpaduk.
[loka3aTenbHble  ypaBHEHUs W HepaBeHcTBa. [lonHsThe
norapupma. Dynkums y= log X, e€ cBoiictBa u rpaduk.
CpoiictBa jorapugmoB. Jlorapupmuyeckue ypaBHEHHUS.

38




Jlorapudmuueckre HepaBeHcTBa. Ilepexoq Kk  HOBOMY

OCHOBAHUIO norapudma. HuddepennupoBanue
MOKa3aTeJIbHON 1 JJoTapu(PpMUUECKOr (PyHKIIHIA.)

I'maBa 8. IlepooGpasznas u wuHnrerpan.( IlepooOpasHasi. 18
OnpeneneHHblil HHTErpaJl.)

I'maBa 9. DjgemMeHTBI  MaTEMaTUYECKOM  CTATHUCTHKH, 18

KOMOMHATOPUKU W Teopur BeposTHOCTU. ( Craructmueckas
oOpaboTka maHHBIX. [IpocTrelimue BEpOSATHOCTHBIC 3a/Jadu.
Couetanuss u pasmemenus. Popmyna OuHoma HreroToHA.
CiydaitHble COOBITHS U KX BEPOSITHOCTH.

I'maBa 10. YpaBHenusa u HepaBeHCTBAa. CHCTEMBI ypaBHEHUN U 24
HepaBeHCTB.( PaBHOCWIBHOCTH ypaBHeHUH. OOIIHEe METOMbl
pelieHusl ypaBHEHUI. PeleHne HEpaBEeHCTB C  OJHOM
IIEPEMEHHOW. YpaBHEHMS U  HEPaBEHCTBA C  JABYMs
nepeMeHHbIMU.  CHCTeMBbl  ypaBHEHUH.  YpaBHEHHS U
HEPABEHCTBA C TapaMeTPaMH. )

IloBTOpennue. 12

ILnanupyemble nmpeaMeTHbIe pe3ybTaThl ocBoeHHs IIpumepHoii padoueit
nporpamMmsbl Kypca (1o rogaM o0y4eHus)

[IpeameTHBIC pE3yabTaThl HM3yYEHHUS TEOMETPUHM Ha 0a30BOM YPOBHE
OPHUEHTHUPOBAHBI Ha JOCTIKCHHWE YPOBHS MaTeMaTHYECKOW TIPaMOTHOCTH,
HEOOXOIMMOT0 JIJII YCIEITHOIO pelIeHus 3ajad B peajabHON >KU3HH M CO3JaHHUC
YCIOBHUH JUIS X OOIIEKYJIBTYPHOTO Pa3BUTHA.

OcBoenne ydeOHOro kypca «l'eomerpusi» Ha 0a30BOM YPOBHE CpEIHETO
oOmiero oOpa3oBaHUsi JOJDKHO oOOecledrBaTh JOCTHKEHUE  CIICIYIOIIHUX
MIPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB:

10 xnace

e OnepupoBaTh NOHATUSAMM: TOUKA, IPSIMAst, INIOCKOCT.

e [[pyMEHATE aKCHMOMBI CTEPEOMETPUM U CIIEACTBUSA W3 HUX IIPU PELICHUH
FeOMETPUYECKUX 3a1a4.

e OneprupoBaTh MOHATHAMU: NAPATUIEIIBHOCTh U NMEPIEHANKYJIAPHOCTD MPSAMBIX
U IIJIOCKOCTEHN.

e KnaccuduuupoBaTh B3aUMHOE DACIOJNIOKEHHE MPSIMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE.

e OnepupoBaTh MOHATHUSAMU: JBYTPAaHHBIA YIOJI, TPAaHW JBYTPAHHOIO YTIJa,
pebpo ABYrpaHHOrO YIJia; JUHEWHBIA YroJl ABYTPAHHOTO YIja; rpagyCcHas
Mepa IBYTPaHHOIO yIJIa.




e OnepupoBaTh MOHATHUAMH: MHOTOTPAHHUK, BBIIYKJIbIA M HEBBITYKJIbIIA
MHOT'OTPaHHHMK, 3JIEMEHTBl MHOIOTPAHHUKA, IPaBUJIbHBII MHOTOI'PaHHUK.

e Pacrio3HaBaThb OCHOBHBIE BHUJABl MHOTOTPAHHUKOB (IMpaMuja, mpusMa,
NPSIMOYTOJIBHBIN NapaJlIeNIeuIe], KyO).

e KnaccuuuupoBaTh ~ MHOTOTPAaHHHKH,  BbIOMpas  OCHOBaHHMS  JUIA
KJIacCU(pUKalUU (BBIIYKIIBIE U HEBBITYKJIblE MHOIOTPAHHUKH; IPaBUJIbHBIE
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE IPU3MBI, TapaJlIesICUIEe bl ).

e OnepupoBaTh MOHATUAMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

e OOBACHATH MPUHIUIBI IOCTPOCHUSI CEUYEHUM, UCTIONB3YSI METOJ] CJIC/IOB.

e CTpOUTh CEYEHHMsI MHOTOTPAaHHUKOB METOJOM  CIIEJIOB,  BBIIIOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (PUTYp: BHU]
CBEpXy, COOKY, CHU3Y.

e PemaTh 3a71a4i Ha HaXOXKJI€HUE T€OMETPUUECKUX BETUYMH MO 00pa3lam Wiu
QITOPUTMAaM, IPUMEHSS W3BECTHBIE AHAJTUTHUYECKUE METOABI IPU PELICHUU
CTaHJAPTHBIX MAaTEMaTUYECKHX 3aad Ha BBIYMCIICHHE PACCTOSIHUM MEXIy
JBYMSI TOYKaMH, OT TOYKHM [0 IPSIMOM, OT TOYKM 1O IUIOCKOCTH, MEXAY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.

e PemaTh 3a71a4i Ha HaXOXKJI€HUE T€OMETPUUECKUX BETUYMH MO 00pa3lam Wiu
QITOPUTMAaM, NPHUMEHSS HW3BECTHBIE AHATUTHUYECKUE METOABI IPU PELICHUU
CTaHJAPTHBIX MAaTEMaTUYECKMX 3alad Ha BBIUMCIEHUE VYIJOB MEXKIY
CKPELIMBAIOIIUMHUCA NPSIMBIMH, MEXIYy HPAMONM U IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMM, IBYTPaHHBIX YIJIOB.

e Beruncisath 00BbEMBI M IUIOMIAIA TTOBEPXHOCTEW MHOTOTPaHHUKOB (ITpU3Ma,
nupamMua) ¢ MNpUMEHEHHEeM (OpMyJl; BBIUUCIATH COOTHOUIEHUS MEXAY
IUIOHIA/IIMU TOBEPXHOCTEH, 00bEMAaMHU MOI00HBIX MHOTOIPAaHHUKOB.

e OnepupoBaTh NOHATHSAMHU: CHUMMETPHUS B NPOCTPAHCTBE; LEHTP, OCb U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUH (UTYPBHI.

e II3BiiekaTh, MpeoOpa3oBbIBATH W HUHTEPHPETUPOBATH HMHPOPMALUIO O
INPOCTPAHCTBEHHBIX TI'E€OMETPUYECKHX (Urypax, MPEACTABICHHYIO Ha
4epTekax U pUCyHKax.

o [I[pumeHATh TeoMeTpuyeckue (aKThl A PELICHUS CTEPEOMETPUUYECKUX
3a/lay, MPENoJIaraloluX HECKOJBKO IIaroB pEeLIEHUs, €CIH YCIOBUS
NIPUMEHEHUS 3a/1aHbl B IBHOM (hopMme.

e [I[puMeHAT, IpPOCTEHIIME MPOTPAMMHBIE CpPEACTBA M DJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX 3a1a4.

e [[pyBOUTH NpUMEPHl MAaTEMATHYECKHX 3aKOHOMEPHOCTEM B MpUPOIE U
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.



e [[puMeHATh MOJYYEHHBbIE 3HAHHUS Ha NPAKTUKE: aHAIM3UPOBATh pPEAbHbBIE
CUTyallud U MPUMEHSITh U3YYEHHBIC MOHATHS B MPOLIECCE MOMCKA PELICHUS
MaTeMaTU4ecku CHOPMYIHPOBAHHON MPOOJIEMbI, MOJIETUPOBATH PEaAIbHbBIC
CUTyallUM Ha S3bIKE TE€OMETPHH, HCCIEAOBaTh IOCTPOEHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX MOHATHM M TEOpeM, ammnapara ajireOpsl;
pemarh NPakKTUYECKUE 3aa4M, CBSI3aHHbBIE C HAXO0XKJICHHUEM I€OMETPUYECKUX
BEJINYHH.

11 kaacc

e OnepupoBarTh MOHATUSIMH: IWUIMHIPUYECKAs IMOBEPXHOCTh, 0Opasyroliue
WIMHIPUYECKON TMOBEPXHOCTH; I[HJIMHAP; KOHUYECKass TOBEPXHOCTH,
oOpa3yrolire KOHUYeCKOH OBEPXHOCTH, KOHYC; ChepruyecKas MOBEPXHOCTb.

e Pacno3HnaBaTh Tena BpalieHus (UWIUHIP, KOHYC, cdepa U map).

e OOBACHATH CIIOCOOBI TIOJYYEHUS TEJ BpAILLEHUSI.

e KitaccuduimpoBaTh B3auMHOE pacroiokeHue chepbl U IIOCKOCTH.

e OnepupoBaTh MOHITUSIMH: IIAPOBOM CErMEHT, OCHOBAaHHE CETMEHTa, BHICOTA
CErMEHTA; IIapOBOM CIJIOM, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOIO
CJ10s1; IApOBOU CEKTOP.

e Boryuciath 00BbEMBI W IUIONIAAM  TOBEPXHOCTEH TeNl  BpallleHHUS,
T€OMETPHUECKUX TEJl C MPUMEHEHHEM (POpMyI.

e OmepupoBaTh TMOHATHUSMH: MHOTOTPAHHHWK, BIHCAaHHBIA B cdhepy U
ONMMCAHHBIA OKOJIO cdephl; cepa, BIHUCAaHHAS B MHOTOTPAHHUK HWJIM TEJO
BpaIleHUsl.

® BEUHCIATH COOTHONIICHHUS MEXAY IUIOIMAISIMHU MOBEPXHOCTEH W 00BEMaMU
MOAOOHBIX TEI.

e I300paxkarh u3ydaemble (GUTYpPHl OT PYKH M C TPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

e BoImoytHATh  (BBIHOCHBIE) TUIOCKHE YEpPTEKU U3 PHUCYHKOB TIPOCTHIX
O0OBEMHBIX (Uryp: BHI CBEpXy, COOKY, CHHU3Y; CTPOUTb CEUEHHS Tel
BpAIlICHUS.

e lI3BekaTh, WHTEPHPETUPOBATH W MPeoOpa3oBbIBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX  T'E€OMETPUUYECKHX (UTrypax, MPEACTABICHHYIO Ha
4epTekax U pUCYHKaX.

e OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

e BEITTONTHATE  JCHCTBUS CIIO)KCHHS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOXKEHHSI BEKTOpa Ha YHCIO, OOBICHATh, KAaKUMH CBOWCTBAMHU OHHU
o0anaror.

e [IpyuMeHATH MPaBUIIO MapaIeIenuIesa.



e OnepupoBaTh NOHATHIMU: JEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAHMHATBI BEKTOPA, YTOJI MEXKIY
BEKTOpaMH, CKaJsIpHOE IMPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMIUIAHAPHBIE BEKTOPBI.

e HaxomuTe cyMMy BEKTOPOB M POU3BEICHUE BEKTOPA HA YHUCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJsIpHOE MPOM3BEICHUE, PACKIAbIBaTh BEKTOP IO JIBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

e 3a7aBaTh MNIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

o [IpumenaTy reomerpuueckue (akThl I PEIICHUS CTEPEOMETPHUECKUX
3a7a4, MPEANOJaraloliX HECKOJbKO NIAaroB pEIICHUS, €CIU YCJIOBUSA
NPUMEHEHUS 3a/1aHbl B IBHOM (hopme.

e Pemiate mpocreiiiine reoMeTpuyecKre 3aJayd Ha MPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/A.

e Pemmare 3amauM Ha JOKa3aTENbCTBO MATEMATUYECKUX OTHOLICHHM U
HaXO0XJIEHWE TEeOMETPUYECKUX BEIMYMH 10 00pa3liaM WIH aJropuTMam,
IIPUMEHSSI U3BECTHBIE METO/IbI IIPU PELICHUU CTAaHIAPTHBIX MATEMATUYECKUX
3a1ad4.

e [[puMeHATs HpOCTEHIIME IPOTPaMMHBIE  CpPEICTBA M BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

e [[prBOINTH NPUMEpPBI MATEMATUYECKUX 3aKOHOMEPHOCTENW B IPHUPOAE U
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

e [I[puMeHATh MOJyYEHHbIC 3HAHUS HA IPAKTUKE: AHAJIU3UPOBATH pPEajbHbIC
CUTyallMl W IPUMEHSTh W3YYEHHBIEC MOHATHS B IPOLIECCE MOMCKA PELICHUS
MaTeMaTU4YecKu CHOPMYIMPOBAHHON MPOOJIEMbI, MOJEIUPOBATH PEAIbHbBIE
CUTyallud Ha $A3bIKE TI'E€OMETPUHU, HCCIIEN0BATH IIOCTPOCHHBIE MOJECIHU C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUHA U TEOpeM, ammapara aareOpbl;
pelaTh NMPaKTUYECKUE 3a1aui, CBSI3aHHBIE C HAXO0XKICHUEM I'€OMETPUYECKUX
BEJIMYMH.

Conepxanne y4eOHOro Kypca (1o rogam o0y4eHus)
10 kacc
IIpsiMmble U MIOCKOCTH B MIPOCTPAHCTBE
OcCHOBHBIC TIOHATUA  CcTepeoMeTpuu. Touka, mpsiMasi, TIJIOCKOCTD,

IMPOCTPAHCTBO. ITonsTe 00 aKCHMOMATHYECKOM IIOCTPOCHHUHN CTCPCOMCTPHUHU:
AKCHUOMBI CTCPCOMCTPHUH U CIICACTBUA U3 HUX.



B3anmHOEe pacnosioKeHHE MNpsMBIX B IPOCTPAHCTBE: IEPECEKAIOLIUECH,
napajulelibHble M CKpeumBarommecs npsmble. [lapaiuienbHOCTh NpAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MApPAJUIEIbHBIE TMpPSAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIEIBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIIPaBJICHHBIMA CTOPOHAMH; Yrod MEXAy NPSIMBIMA B IIPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: MapaiyieIbHbIC TTIOCKOCTH; CBOICTBA
napajulenbHBIX TIockocTel. I[lpocteifmime mpocTpaHcTBeHHBIE (UTYpPHI  Ha
IUIOCKOCTH: TE€Tpa’ap, Ky0, napaieaenunes]; IOCTPOCHUE CEUEHU.

[leprieHIUKYISAPHOCTH MPSMOM U TUIOCKOCTH: MEPIECHINKYIISIPHBIE MPSIMBIE B
MIPOCTPAHCTBE, NPSIMBIE MAPAJIIEIbHBIE W MEPHECHAUKYISIPHBIE K IUIOCKOCTH,
MpU3HAK NEPHEHAUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOopeMa O MpsSMOU
MEPIECHINKYJIIPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMOU U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yTJIA.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 10  IUIOCKOCTH,  HOPOEKIUs  (QUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISAPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUKYJISAPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa 0 TPEX MEepIEHINKYJIIApaXx.

MHOrorpaHHuKHU

IloHATHE MHOTOTPAaHHUKA, OCHOBHBIE DJIEMEHTHI MHOIOTPAHHHKA, BBIITYKJIBIE
Y HEBBITYKJIBIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronapHas
IPU3Ma; TPAaHU U OCHOBAHUS MPU3MBIL;, MpAMas U HAKIOHHAs MPU3MbL, OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IIPSAMOYTOJIBHBIN
napajulesienunes; U ero csoucrsa. Ilupamumpa: n-yronpHas nupamuzaa, rpaHd U
OCHOBaHHUE MHpaMUbl; OOKOBAsI U MOJIHAS MOBEPXHOCTh MUPAMMU/Ibl; IPAaBUIIbHAS U
yCeu€HHas MNHUpaMuja. OJEMEHThl NOpu3Mbl M nupamuasl. lIpaBusbHbIE
MHOTOTPAHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHAS MPU3MA U
NpaBWIbHAS IHMPAMHIA; NPABUJIbHAs TPEYroJibHas MNHpPaMUAA W TPaBUIIbHBIN
terpadap; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHMKAX: OKTa’p,
nozeka’ap u ukocasap. CeueHus NpU3Mbl U TUPAMUIBIL.

CummeTpust B MPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, MPSIMOM,
IUIOCKOCTH.  OJJEMEHThl CUMMETPHMM B NHpPaMHJIax, HapaJUIesenunenax,
IIPAaBWJIBHBIX MHOI'OTPAHHUKAX.

Bbluucienue 57€MEHTOB MHOTOTPAHHUKOB: pE&Opa, AWAroHaidv, YIJIbl.
[Tnomans OOKOBOW MOBEPXHOCTM W TOJHOM TOBEPXHOCTH MPSIMOW MPU3MBI,
IJIOIIAJh OCHOBAaHMM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOWU MPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHOM MHpPaMUIIbI,
TeopemMa O IUIom@aAM yceu€HHOW mmpamunabl. [lorstne 006 o0BEMe. OOBEM
IIAPAMHUJIBI, IPU3MBL.



[TogoGubie Tema B mpocTpaHcTBe. COOTHOMICHUS MEXKIAY IUIONIAISIMHA
MOBEPXHOCTEHN, 00bEMaMU MTOAOOHBIX TE.

11 kaace

TeJsia BpalmeHus

[Hunuaapuyeckas TTOBEPXHOCTB, oOpazyroriue HIAHAPUYECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: oOcCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpasyrwomas W OCh, IUIOMAAh OOKOBOW W TOJHOMN
MTOBEPXHOCTH.

Konunueckast moBepxHOCTb, 00pa3yroliiue KOHUUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOM MmoBepxHOCcTU. KoHyC: ocHOBaHUE U BepIilMHA, 00pa3yrolas
U OChb, IUIOMaJb OOKOBOM U TIOJHOM IIOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpasylolue U BbICOTa; OCHOBAHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: 1eHTp, paauyc, IUaMeTp; IJIOMIaJb MOBEPXHOCTU C(hEpHI.
B3aumHoe pacnonoxxeHue chepbl U MIOCKOCTH; KacaTesibHask MIIOCKOCTh K cdepe;
JI011a/1b ChEpPHI.

N3o00pakeHue Ten BpalleHus Ha MIOCKOCTU. Pa3BEpTka MUIIMH]Ipa U KOHYCA.

KomOuHanuu Ten BpamieHuss W MHOTOTPaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpAIlCHUS.

[Tousatue 006 oObéme. OcHOBHBIE cBOHCTBa 00BEMOB Tenl. Teopema 00
00bE€ME MPSIMOYTOJILHOTO mMapajuiefenunena u ciaeAcTBus u3 He€. OO0bEM
HUIMHIpa, KoHyca. O0BEM 1m1apa 1 miomaas chepsl.

[TogoOubie Tenma B mpoctpaHcTBe. COOTHOLICHUS MEXKIY IUIOIIAISMHU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus umnuHApa (MapauieIbHO W TEPHEHAMKYISIPHO OCH), CEUEHUS
KoHyca (mapajuieIbHO€ OCHOBAHHMIO M TIPOXOJAINEE uYepe3 BEpIINHY), CEUeHUs
niapa.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrop Ha miockoctd W B mpocTtpaHcTBe. CloKEHUE U BBIYMTAHUE
BEKTOPOB. YMHOXEHHUE BEKTOpA Ha 4YHCIO. Pa3imokeHue BEKTOpa IO TPEM
HEKOMIUTaHApHbIM BekTopam. IlpaBuno mnapamnenenunena. Pemenne 3anmauy,
CBSI3aHHBIX C NPUMEHEHHWEM MpaBWJI JIEUCTBHM C BekTtopamu. l[IpsiMmoyrosibHas
CHUCTEMa KOOpAUHAT B npocTtpaHcTBe. Koopannatel BekTopa. [Ipocrelimme 3anaun
B KOOpJMHATax. YTroa MexAy BekTopamu. CKalasipHOE MPOU3BEICHHE BEKTOPOB.
Briuncnenue yrioB Mexy NpsIMBIMH U IUIOCKOCTAMU. KoopAMHAaTHO-BEKTOPHBIMN
METO/I IPH PEIICHUH FT€OMETPUYECKUX 3a]1a4.

TemaTnyeckoe MIaHUPOBAHHUE.



10 knacc I'eomempus 68 uacos.

§1. AKCHOMBI CTEpEOMETPUU U MX MPOCTEHINNE CIEACTBUS.
(Axcuombl ctepeomeTrpuu. CylecTBOBaHME IUIOCKOCTH,
OPOXOJAIIeH Yepe3 NaHHYI NPAMYI0 U JaHHYIO TOYKY.
[lepeceuenne mnpssMoli € IUIOCKOCTBIO. CyleCTBOBaHME
IUIOCKOCTH, TPOXOJALICH uepe3 TpU JaHHBIE TOYKH.
3ameuyanne K akcuome 1. Pa3Ouenwe mnpocTpaHcTBa
IUIOCKOCTBIO Ha J1Ba MOJIYIPOCTPAHCTBA. )

§2. [lapansenbHOCTb  NpPSIMBIX U IJIOCKOCTEW.
([TapasniesbHOCTL NPSIMBbIX B MpocTpaHcTBe. [IpusHak
napaJiielbHOCTH MNpsAMbIX. [I[pU3HAK MapaieJbHOCTH
OpsAMOM MW TJIOCKOCTHU. [Ipu3HaAK mMapasieslbHOCTH

MJIOCKOCTEH. CyliecTBOBaHUeE IJIOCKOCTH ,
napaJijieJibHOU JIAaHHOM MJIOCKOCTH. CBoricTBa
napaJijieJIbHbIX IJIOCKOCTEW. N3006paxkeHue

NPOCTPAHCTBEHHbBIX QUTYP HA MJIOCKOCTH. )

14

§3. llepneHUKyJAPHOCTb NPSAMBIX W IJOCKOCTEM.
(IleprieHAUKYAAPHOCTh NOPSAMBIX B  NPOCTPAHCTBE.
[Ipu3HakK neprneHAVKYJAPHOCTA MPAMOU U IJIOCKOCTH.
[locTpoeHue nepneHAUKYJIAPHBIX NPAMOU U MJIOCKOCTH.
CBOMCTBa NepHEeHAUKYJAPHOU MNPAMOU U IJIOCKOCTH.
[lepieHgUKY/IAp M HaKJIOHHadA. TeopeMa O Tpex
nepneHAuKyadpax. [lpusHak mnepneHAUKYJISPHOCTH
IJIOCKOCTeH. PaccTossHMe Mex/Jy CKpeliMBarL{UMUCH
NPAMBIMHU. [Ilpumenenue OPTOTrOHAJILHOTO
NPOEKTUPOBAHUS B TEXHUYECKOM YePUYEHUU. )

24

§4. JlekapToBbl  KOOpPAMHATbl U  BEKTOpbl B
npoctpaHcTBe. ( BBeseHue AeKapTOBbIX KOOpPAWHAT B
IIPOCTPAHCTBE. PaccrogHue MexzJy  TOYKaMH.
KoopauHaTel cepenunbl  oTpeska. IlpeobpasoBanue
CUMMETpPHUMU B NpocTpaHCcTBe. CUMMeETpHUA B NMPUPOJE U

Ha  0OpakTuke.  /IBIbKeHUe B IPOCTPAHCTBE.
[lapannenvHbpll nepeHoc B mnpocTtpaHcTBe. [lozo6ue
NPOCTPAHCTBEHHBIX duryp. Yron MEXAY

CKpeIlMBAKIIMMUCA NMPSAMbIMHU. YTOJ MeXAy NMPSIMOU U
IJIOCKOCTBIO. YTOJI MexAy IJIOCKOCTAMMU. [linomajb
OpPTOTOHAJIbLHOW MPOEKIMA MHOTOYroJibHHKA. BeKTophbl
B IpocTpaHcTBe. [JleMCTBUMSA HaJ BEKTOpaMHM B

16




IIPOCTPAHCTBE. PassiokeHue BEKTOPbI Ino TpeM
HEKOMIIJIaHAPHBIM BEKTOPAM. ypaBHEHI/Ie INJIOCKOCTH.

[ToBTOpEHUe.

11 xnacc 'eomeTprs 66 9acos.

§5. MuoroyrosnbHukd. ( JIByrpaHHbId  yroJi.
TpexrpaHHbIi U MHOTI'OTPAaHHBIU yroJj. MHOTrOrpaHHUK.
[IpuamMa. M306pakeHHe NpPHU3MbI U IOCTPOEHUE eé
CeYEeHHUM. [Ipamas IpusMa. [Tapasnenenune.
[IpAMOYTOJIbHBIN napaJuiesenumnes,. [lupamupa.
[loctpoeHne  nupaMUJbl U €€ IJIOCKUX Ce4YeHUH.
YceyeHHaa  nupamuga. I[lpaBusbHad  nupamMupja.
[IpaBU/IbHbIE MHOTOTPAaHHUKHU. )

18

§6. Tena Bpamenus. ( Uuanngap. CeyeHus LUAMHApPA
IJIOCKOCTAMU. BiMcaHHadA ¥ onvcaHHadA npusMsl. Konyc.
CeyeHud KOHYcCa IIJIOCKOCTAMMU. BriucaHHasa ¥ onvMcaHHas
nupamuabl.  Illap. CedyeHuda 1mapa  IJIOCKOCTBIO.
CummeTpusa wapa. KacatesbHad NJIOCKOCTb K IIapy.
[lepeceyenne paByx cdep. BrnucanHble M ONHCaHHBIE
MHOTOTrpaHHUKU. O MOHATHHM TeJia U ero NOBEepXHOCTH B
reOMeTpHH. )

12

§7. 06bembl MHororpaHHUKoB. ( [loHsThe o006BEMa.
O6bEM npsiMOYyroJibHOro mnapasiesnenunega. 06bEM
HaKJOHHOTO mapasuiesenunega. O06bEM  NPU3MBL
PaBHOBesnkue Tena. O06béM nupamugbl. O06BEM
ycedeHHOU nupaMuibl. 06 bEMbI MOJO0OHBIX TeJI. )

16

§8. O6bEMbI M MOBepXHOCTU TeJs BpaujeHUs. ( 06bEM
nuanHgpa. O6'béM KoHyca. O6bEM yCeueHHOr0 KOHYca.
O6béM mapa. O6bEM IIAPOBOr0 CEKTOpa M CerMeHTa.
[Inomaabs 60KOBOM MOBEPXHOCTH HWAMHApPA. [lnomajb
OO0KOBOM MOBEPXHOCTU KoHYyca. [Lnomaab chepsl. )

16

[ToBTOpEHUeE.
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