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PabGouas nporpamma paspaboTtaHa B COOTBETCTBUU ¢ «PekoMeHIanusamu
M0 OpraHu3aly I[OJY4YEHUs CpeiHero olmero oOpa3oBaHUsI B Ipeaenax
OCBOEHHsI 00pa30BaTEeIbHBIX IPOrpaMM CpPEAHEro MpodecCUOHATBHOTO
oOpa3oBanus Ha 0aze OCHOBHOIO 001iero oOpazoBaHus ¢ y4eToM TpeOOBaHUiA
denepanbHBIX  TOCYAapCTBEHHBIX  00pa3oBaTENbHBIX  CTaHAApTOB |
noJy4aeMoil mpoeccuy WK CIEeLUaNIbHOCTU CPEeIHEro npogeccuoHaaIbHOro
oOpazoBanus (mucbMo JlemapTaMeHTa TOCYAAapCTBEHHOMN IMOJUTHKH B cepe
noAroToBku pabounx kaapos u 110 MunoGpnayku Poccun ot 17.03.2015 r.
Ne 06-259) u npuMepHO¥i nporpammoii yueOHO#M AUCUUIINHE « MaTemaThkay,

pekomeH0BaHHOH PI'AY «DenepanbHblii HHCTUTYT pa3BUTUS 00pa30BaHUM»
(ITporokon Ne 3 ot 21.07.2015 r.).

Opranusanus-paspaboruuk: ['BIIOY «ECCEHTYKCKMI LEHTp peaOuiInTaluy —
MHBAIM/IOB ¥ JIUII C OTPaHHYEHHBIMUA BO3MOYKHOCTSIMU 3/I0POBBSY

Pazpabortunk: npenozaasatens A.B.Cusuesa
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INOSACHUTEJIbHAS 3AIINCKA

[Iporpamma o61eoOpa3oBaTenbHOM yueOHOI JUCLUATUTMHBI
«MarteMaTukay  OpeJHa3HaueHa Ui M3Y4EHUs ~ MaTeMaTUKU B
npodeccuoHaNbHBIX 00pa3oBaTenbHbIX opranuzauusax CIIO, peanusyrommx
o0pa3oBaTeNbHYIO IIPOrpaMMy CpeaHero ooOIiero o0pa3oBaHUs B Ipefernax
OCBOCHHMS OCHOBHOM mpodeccroHanbHOl 00pa3oBaTenbHoi nporpammel CITO
(OIIOIT CIIO) Ha 6a3e ocHOBHOro ofmero oOpa3oBaHusl MPU MOATOTOBKE
KBaTHU(GUIUPOBAHHBIX paboYMX, CIyXKALIMX U CIEUAIUCTOB CPEIHETO 3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpebGoBanuii ®I'OC cpenHero
obmero oOpa3oBaHMs, TPEABSABISIEMBIX K CTIPYKTYpe, COACPKaHUIO U
pe3yibTataM  OCBOEHUs y4eOHOW  aucnuiuidHel — «MaTtemaruka», B
COOTBETCTBUM € PeKOMeHJalusMU 1O OpraHu3alMy IOJyYEHUS CPEIHEro
obmrero oOpa3oBaHus B Ipejenax OCBOEHHUS 00pa3oBaTENbHBIX IMPOrpamMm
cpenHero MnpogeccuOHaIbHOro o0pa3zoBaHMsi Ha 0a3ze OCHOBHOTO O0OIIEro
oOpa3zoBaHusi C yderoM TpeOoBaHMi (eaepadbHBIX TOCYIapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHAAPTOB U MOTy4aeMOi NMPOGECCUN WU CIIELUATBHOCTU
cpenHero mnpocdeccuoHanpHoro obpasoBaHus (mucemo  JlemaprameHTta
roCyapCTBEHHOH MOJUTUKH B cdepe MOoAroToBKU paboumx kazapoB u JI1O0
Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

Copnepkanue mporpamMMmel «MaremaTukay HampaBlI€HO Ha JOCTH)KEHHE
CIEAYIOLIUX LeJIeH:

+ BOCIIUTAHUE TPAXKAAHCTBEHHOCTH, COLMAIBHOW  OTBETCTBEHHOCTH,
IIPaBOBOIO CaMOCO3HaHUs, NaTpUOTU3Ma, IIPUBEPIKEHHOCTH
KOHCTUTYLIMOHHBIM NpuHLIMNam Poccuiickoit @enepaunu;
pa3BUTHE JUYHOCTH Ha CTAJUU HAYaJIbHOW COLMaIM3alUH, CTAHOBJICHUE
IPaBOMEPHOIO  COLMAIBHOIO  IIOBEAEHHS,  IOBBILIEHHE  YPOBHS
MOJIUTUYECKOW, TMPaBOBOM ¥  JYXOBHO-HPABCTBEHHON  KYJIBTYpHI
NOJPOCTKA;

- yrayOineHue HHTEpeca K U3YYEHHMIO COLMAIbHO-DKOHOMHUYECKUX H
MOJIMTUKO-TIPABOBBIX JUCLUIUINH;
yMEHHE T[OoJy4yaTb HHGPOpPMALMIO M3  Pa3IMYHBIX HCTOYHHKOB,
aHaJIM3UpPOBATh, CHCTEMATU3UPOBATh €€, €1aTh BEIBOABI U IIPOTHO3EI;
cojeiicTBue (OPMUPOBAHUIO LIEIOCTHOM KapTUHBI MHpPA, YCBOEHUIO
3HaHHU# 00 OCHOBHBIX c(epax 4ea0BEYECKON AEATEIbHOCTH, COLUAIBHBIX
MHCTUTYTaX, HOpPMAax pEryJupoBaHUs OOLIECTBEHHBIX OTHOLICHMUI,
HEOOXOAMMBIX Ui B3aUMOJACHCTBUA € APYTHMH JIIOABMH B paMKax
OT/JIEJTBHBIX COLUAIBHBIX TPYII U OOIIECTBA B LIEJIOM;



bopMHpOBaHHE MOTHBALMKM K OOIIECTBEHHO IOJIE3HOH AEATENBHOCTH,
MOBBIIIEHHE CTPEMJIEHHS K CaMOBOCIIUTAHHMIO, CaMOpealu3aluH,
CaMOKOHTPOJIIO;

MPUMEHEHUE I[OJYYEHHBIX 3HAHMH M yMEHUH B IPAaKTUYECKOM
JIeSITETBHOCTH B PA3IMYHBIX chepax 00IeCTBEHHOM JKU3HH.

B mporpaMmy BKJIIOYEHO COAEpIKaHKUE, HAIPaBICHHOE Ha GOPMUPOBAHUE Y
CTYIEHTOB KOMIIETEHUUH, HEOOXOMUMBIX JMJIsI KAYEeCTBEHHOTO OCBOECHUS
OCHOBHO# mpodeccuoHanbHOl oOpasoBarenbHO nporpammbel CIIO Ha Gase
OCHOBHOro ofOmero oOpa3oBaHUs C IIOJYyYEHHEM cpeaHero oOiero
o0pa3oBaHus; NpPOrpaMMbl TOATOTOBKM KBATU(UIMPOBAHHBIX paboyMX,
CJTy’)KaluX, MPorpamMMsl IOATOTOBKH crielUainucToB cpeanero 3seHa (IITIKPC,
[TTICC3).

OBIIASI XAPAKTEPUCTHKA YYEBHOM TUCITATLIIAHBI

Marematuka sBIsieTCS  (QyHIAMEHTalbHON 001meoOpa3oBaTenbHOM
JUCIUILTMHOW CO CIIOKUBIIUMCS YCTOHUUBBIM COJAEP)KaHUEM U OOLIMMU
TpeGOBaHUAMH K OATOTOBKE 00yUYarOIMXCH.

VYuebHas aucuunianHa «Marematuka: anrebpa, Hadajga MaTeM.aHAIN3a,
reoMeTpHsi» U3ydaeTcsi B 001meo0pa3oBaTenbHOM IUKIE y4eOHOro MniiaHa

OOG1ue meau U3y4eHUs] MaTeMaTUKU TPAJULMOHHO pEanu3yloTCsl B UETBIPEX
HaIpaBIeHUX:

1) ob1ee nmpeacTaBiIeHue 00 uaesX 1 METoAax MaTEMaTHKH;

2) HHTEJUIEKTyalIbHOE pa3BUTHE;

3) OBJIaJIeHHE HEOOXOIUMBIMU KOHKPETHBIMU 3HAHUSIMU U YMEHUSIMU;

4) BOCIIUTATEIBHOE BO3/IEHCTBHUE.

[Tpodunuzanus neneil MaTeMaTH4eckoro oOpa3oBaHUs OTPAXKAETCA Ha
BEIOOpE MMPHOPUTETOB B OpraHU3ay Y4eOHO AeATeNbHOCTH 00ydaromuxcs.

W3yueHnne MareMaTukd Kak mnpoduipHON o00meoOpa3oBaTenbHON
y4eOHOM JUCIUIUIMHBI, YYUTHIBAIONIEH CIIeNU(UKY OCBAUBAEMBIX CTYJIECHTAMH
npodeccuii CITO unu cnennansHoctu CIIO, obecneunBaercs:

- BBIOOPOM Pa3IMYHBIX ITOJXO/O0B K BBEJICHUIO OCHOBHBIX IOHATHUIA;

+ (OpMHPOBAHHEM CUCTEMBI YUEOHBIX 3aaHUM, 00eCTIeYUBAIOLINX
5(heKTHUBHOE OCYIIECTBICHUE BEIOPAHHBIX IIETIEBBIX YCTaHOBOK;

- oborameHHeM CIeKTpa CTWiIel y4yeOHOW MJEATeNbHOCTH 3a CYEeT
COIIacoBaHMs C BEAYUIMMH JESATEIbHOCTHBIMH XapaKTEepPUCTHKAMH
BBIOpaHHO# Mpodeccuu / CnenuantbHOCTH.

[IpodunpHas CcOCTaBIAIONIas OTpakaeTcsi B TPEOOBAHMAX K IIOArOTOBKE



o0y4aromuxcs B 4aCTU:
+ 00ILel cUCTEMBI 3HAHUI: coAepKaTebHbIe PUMEPHI HCIIOIb30BaHUS
MaTEMaTU4YECKUX UIEH U METO0B B PO(ECCUOHATBHOM IEATENLHOCTH;
* YMEHMi: pa3jdyde B YpPOBHE TpeOOBaHUIl K CIOXHOCTH MPUMEHAEMBIX
aJITOPUTMOB;
+ TPaKTUYECKOTO HCIOJIB30BaHUs NPHOOPETEHHBIX 3HAHUN M YMEHHIA:
MHAMBUIYaJIbHOIO y4eOHOro OmbITa B MOCTPOCHHHM MaTeMaTHYECKUX
MOJIeJIeH, BBITIOJIHEHUH UCCIIEJ0BATEILCKIX [IPOEKTOB.

Conepxanue ydeOHOM JUCLUIUIMHBI pa3pabOoTaHO B COOTBETCTBUU C
OCHOBHBIMH COJIEP)KATEIBHBIMU JTMHUSAMHU 00y4IEHUS] MAaTEeMaTUKE:

- anreOpanyeckas JIMHHA, BKJIIOYAIOINAS CHUCTEMATU3AIMIO CBEICHHI O

YuCIax; M3yYEHHE HOBBIX U 00O0OLICHHE paHee HM3y4YEHHBIX Oleparuii
(BO3BECHUE B CTEIEHD, U3BJICUECHUE KOPHS, JOrapu(GMUpOBaHUE, CHHYC,
KOCHHYC, TaHI€HC, KOTAaHI€HC M OOpaTHble K HUM); HU3yY€HHE HOBBIX
BHJOB YHMCJIOBBIX BBIP@KEHUH U  (OpPMYyN; COBEPIICHCTBOBAHHUE
IPaKTHYECKUX HABBIKOB U BBIYUCIUTENBHOMN KYJIBTYpHI, pacIIUpEHHE H
COBEPIIEHCTBOBAaHME alreOpanyeckoro ammapara, cOpMHpPOBAaHHOTO B
OCHOBHOM IIKOJIE€, ¥ €r0 NPUMEHEHHE K PELICHUI0 MaTeMaTHYEeCKUX M
NPUKJIaJHbIX 3a/1a4;
TEOPETUKO-QYHKIUMOHAIbHAS JIMHUS, BKIIOYAIOUIAs CUCTEMATH3AlUI0 U
pacIIMpeHHe CBEAECHHNA 0 QYHKIHAX, COBEPLUICHCTBOBaHUE rpaduuecKux
YMEHHH; 3HAaKOMCTBO C  OCHOBHBIMM HUJAEIMH U  METOJaMu
MaTeMaTU4eCcKoro aHaau3a B 00BEME, IO3BOJISIONIEM HCCIENI0BAThH
SJIEMEHTapHble (QYHKLUMM M pellaTh MPOCTEHINNEe TIeOMETPHUYECKHE,
du3nyeckue U Jpyrue NpuKIaJHbIe 3aJauu;

+ JIMHUS YPAaBHEHUIl M HEPaBEHCTB, OCHOBaHHAas Ha IOCTPOCHUH U
HCCIECIOBAHNM  MAaTEeMAaTHYECKUX  MOJENEH, nepecekalomascs ¢
anreOpandeckoi ¥ TEOPETHKO-QYHKIMOHAIBHOW  JIMHUSAMH |
BKJIIOYAIOILasl pa3BUTHE U COBEPIICHCTBOBAHUE TEXHUKU allre0panyecKux
npeoOpa3oBaHUil Ul pEIUEHUs YPaBHEHWH, HEPABEHCTB M CHUCTEM;
(GopMHpOBaHHE CIOCOOHOCTH CTPOUTH M HCCIEAOBATh MPOCTEUININE
MaTeMaTU4YECKUE MOJENU NpU pPEeIeHUH NPUKIAJHBIX 3ahad, 3aaad W3
CME)XHBIX U CHELUAIBHBIX JUCLUIUINH;

- TeOMETpHUYECKas JIMHUSA, BKJIIOYAIOLIAs HAarSAAHbBIE TPEICTAaBICHUS O
IPOCTPAHCTBEHHBIX (HUIypax U U3ydEHHE UX CBOMCTB, HOpMHUpOBAHHE U
pasBUTHE IPOCTPAHCTBEHHOTO BOOOpAXXEHUS, pa3BUTUE CIIOCOOOB
reOMETPUYECKUX H3MEPEHUIl, KOOPAMHATHOIO U BEKTOPHOIO METOOB
JUISl pELIEHNs] MATEMaTUYECKHX U IPUKIAHBIX 3a/1ay;



+ CTOXaCTHU4CCKasa JIMHUA, OCHOBAHHAsA Ha Pa3BUTHU KOM6HHaT0pHLIX
yMCHHﬁ, HpCIICTaBJIGHI/Iﬁ 0 BEPOATHOCTHO-CTATUCTHYCCKUX
3aKOHOMEPHOCTAX OKPYXarolIero Mupa.

Pa3zensl (TeMbl), BKIIOYEHHBIE B COJCp)KaHUE Y4YEOHOW JUCHMILIAHEL,
ABJIAIOTCA OOIMMHU 71 Beex npoduiieil npodeccuoHansHOro o0pa3oBaHus U
npu Bcex oObeMax y4eOHOro BpEMEHH HE3aBHCUMO OT TOrO, SBJISAETCS JIU
ydeOHas aucuuruinHa «Martemartuka» 6a30Boi Win NpoQUIBHOIA.

B npuMepHBIX TEMaTHYeCKUX IUIaHAX IIpOrpaMMbl y4eOHBI Marepuan
nmpeacTaBieH B (OpME  4YEpEyIOIIErocss pa3BEepPTHIBAHUS  OCHOBHBIX
COJIEp)KaTEeNbHBIX JIMHUN (anrebpandeckoif, TeopeTHKO-()YHKIMOHAIBHOIA,
ypaBHEHHI U HEPABEHCTB, FEOMETPUUECKON, CTOXaCTUYECKOM), YTO MO3BOJISET
ru0KO KUCHOJIB30BaTh UX PACIOJI0KEHUE U B3aUMOCBA3b, COCTABIATH pabouuii
KaJICHJapHbIN IIJ1aH, I10-pa3HOMY 4depeaysl yueOHble TeMbl (T1aBbl y4eOHHUKA),
YYUTBIBask NpOoGHIL MpodeccHoHanbsHOro 00pa3oBaHus, crieluuKy ocBauBae-
moit mpodeccun CIIO wumm cneumansHoctd CIIO, royOuHy wu3y4yeHHs
MaTepHalia, ypoOBEHb IIOATOTOBKU CTYAEHTOB IO IIPEIMETY.

W3zyuenne ob6meoOpa3oBaTenbHON y4eOHOM IuCHMILUIMHBI «MaremaTukay
3aBepIIaeTcsi IMOABEJCHHEM MTOroB B (GopMe DJK3aMeHa B paMKax
MPOMEXYTOYHOW aTTECTAllUM CTYJEHTOB B IIPOLECCE OCBOEHUS OCHOBHOI
OIIOIT CIIO c¢ mnomyueHuem cpexasero obmero oOpasoBanus (IITIKPC,
[TTICC3).

MECTO YYEBHOM JUCIUILIMHLI B YYEBHOM ILIAHE

VueOHas aucuumiinHa «MaTemaTtukay SBiIsSeTcs Y4eOHBIM IPeIMETOM
o0s3aTenbHON MpeaAMeTHOM obnactu «Martematuka u uHpopmatikay ®I'OC
cpeaHero obmero oopa3oBaHusl.

B mnpodeccuoHanbHEIX 00pa30BaTeNbHBIX OpraHU3alUAX, peaTU3yIOIIUX
00pa3oBaTeNbHYI0 NPOrpaMMy CpeaHero obmero oOpa3oBaHUs B Ipefenax
ocBoeruss OIIOII CIIO Ha 6a3e ocHOBHOro obuero oOpa3oBaHusi, yueOHas
muciuiinHa  «MaTtematukay wu3ydaercs B 00meoOpa3oBaTelbHOM LHUKIE
yuebHoro miana OIIOII CIIO na Ga3e ocHOBHOro oOmiero oOpasoBaHus C
nosydeHuem cpeero obuero obpasosanus (IIIKPC, IITIICC3).

B yue6nbix mnanax [IIIKPC, I[TIICC3 yuebnas aucuuminnHa «MateMaTukay
BXOJUT B cocTaB oOumMxXx o006meo0pa3oBaTeNbHBIX YUEOHBIX JUCLUIUIKH,
dbopmupyeMeIx U3 00s3aTenbHBIX NpeameTHeIX obaacreit @PI'OC cpeanero
obmero oOpaszoBanus, i npodeccuid CIIO wmnmm cneumansHocrein CIIO
COOTBETCTBYIOLIEr0 Mpoduiis npopeccHoHaIbHOro 00pa3oBaHusl.



PE3YJIbTATBI OCBOEHUSA YYEBHOM AUCIUILIUHBI

OcBoeHue copepxkaHus y4eOHOU AUCUUILIMHBI «MareMaTuka»
obecrneynBaeT JOCTHIKEHUE CTyICHTaMU CIEAYIOLINX pe3ynbmamos.

* JUYHOCMHbIX.

copMUPOBaHHOCTH NpeCTaBICHUN 0 MaTe€MaTUKE Kak
YHUBEPCAJILHOM SI3bIKE HAYKU, CPEICTBE MOJIEIUPOBAHUS SBIICHUU U
IPOLIECCOB, UAEAX U METOAAX MAaTEMATUKH;

NOHMMaHWE 3HAYMMOCTH MAaTeMaTHKU Uil HayYHO-TEXHHUYECKOTO
nporpecca, CPOPMHPOBAHHOCTH OTHOLICHHUS K MaTeMaTHKE KakK K
4acTU OOLIEYEI0BEYECKON KyJIbTYphl Ye€pe3 3HAKOMCTBO C HCTOpHEM
pa3sBUTHS MaTEMATUKH, SBOJIIOLIMEN MATEMaTUYECKUX UIEH;

pa3BUTHE JIOTUYECKOTO MBILLUICHHUS, IPOCTPAHCTBEHHOTO
BOOOpaKEHUs1, AITOPUTMHUYECKOMN KyJIbTYypbl, KPUTUYHOCTU MBIILICHUS
Ha ypoBHEe, HeoOxoaumoM i Oyaymeid mnpodeccuoHanbHOM
JeSTENBHOCTH, I IPOAODKEHUs 00pa3oBaHus U caMo00pa30BaHus;
OBJIaJICHUE MaTeMaTUYECKUMHU 3HAHUSIMH U YMEHUSIMH,
HEOOXOJAUMBIMU B IIOBCEJHEBHON JKU3HU, 1 OCBOCHHUS CMEXHBIX
€CTECTBEHHO-HAYYHBIX JUCLHHUIUIMH U AUCHUIUIAH NMPO(ECCHOHATBHOTO
UKIa, Ui MOJay4eHus oOpa3oBaHus B 00JacTaX, He TpeOyrolux
yriay0aeHHOW MaTeMaTU4eCKOM MOArOTOBKY;

rOTOBHOCTh U CHOCOOHOCTH K 00pa3oBaHMIO, B TOM 4YHCIe
caM000pa30BaHUI0, Ha TMPOTSHKEHUM BCEH JKU3HU; CO3HATEIbHOE
OTHOLLIEHHE K HEIPEPBIBHOMY 00pa30BaHUIO KaK yCIOBHUIO YCIEIIHON
npo¢ecCHOHAIBHOM U 00IIECTBEHHOM EATEIBHOCTH;

TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITEJIBHOM TBOPYECKOH U
OTBETCTBEHHOM JI€ATEIbHOCTH;

FOTOBHOCTh K  KOJUIGKTMBHOH  paboTe, COTpYyJHHYECTBY  CO
CBEpCTHUKAMU B 00pa3oBaTeNbHOM, OOLIECTBEHHO IOJIE3HOM, yuyeOHO-
UCCJIEJOBATENBCKOM, TPOEKTHOM U APYIUX BUJAX JEATEIBHOCTH;
OTHOIICHHE K MpPO(ECCUOHAIBHON AEATEIPHOCTH KaK BO3MOXXHOCTH
y4yacTHsl B PELICHUU JIMYHBIX, OOILECTBEHHBIX, T'OCYAApCTBEHHBIX,
o0IIeHaMOHATIBHBIX MTPO0JIEM;

© MemanpeomMemHulx.

YMEHHE  CaMOCTOATCIIBHO  OIpPEAC/IATH LEIU  ACATCIbHOCTA U
COCTaBJIATE INIAHBI ACATCJIBHOCTH; CAMOCTOSATCIBHO OCYIICCTBJIATD,
KOHTPOJUPOBATh U KOPPEKTUPOBATH ACATCIBHOCTL, UCIIOJIB30BaTh BCE
BO3MOJXXHBIE PECYPChl MJId OOCTHUXXCHHUSA ITOCTABJICHHBIX neinen u
peain3anru IJIaHOB ACATCIIBHOCTH] BI)I6I/IpaTB YCIICHIHBIE CTPATECTUU B



Pa3IMYHbIX CUTYaLUAX;

YMEHHE NPOAYKTUBHO OOLIAThCS U B3aMMOJEHCTBOBAaThH B IPOIIECCE
COBMECTHOH JEATENBHOCTH, YUYUTHIBATh MO3UIMU JPYTHX YYACTHUKOB
AEATENBHOCTH, 3P (YEKTUBHO pa3peraTs KOHQIUKTHI,

B/Ia/ICHUE HaBBIKaMH IO3HABATEIbHOU, Y4eOHO-HUCCIIEI0BATENLCKON U
IPOEKTHOM  JEATENBHOCTH, HABBIKAMHM  pa3pelleHus MpoOJem;
CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIBHOMY IOMCKY METOJ0B
pelIeHs NPaKTHUYECKUX 3aay, NPUMEHEHUIO pa3IUyYHBIX METO/OB
MIO3HAHWS;

TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSATENFHOM HH(OPMAIHOHHO-
TI03HaBaTEIbHOM EATENBHOCTH, BKIIIOYAsi YMEHHE OPUEHTHPOBATHCS B
pa3IMYHBIX HCTOYHHUKAX HH(OpMAaIMH, KPUTHYECKH OLECHUBATH MU
MHTEPIPETUPOBATE UHPOPMALIMIO, TMOJYYaeMyI0 U3  pa3IdYHBIX
HCTOYHUKOB;

B/IQ/ICHUE SA3BIKOBBIMU CPEICTBAMU: YMEHHE SICHO, JOIMYHO M TOYHO
U31araTh CBOIO TOUKY 3PEHHMs, HCIIOJIB30BaTh a/JCKBATHEHIE SA3BLIKOBBIE
CpeaCTBa;

- BIAJICHUE HaBBIKAMU [I03HABATENbHON pedIeKCUM Kak OCO3HaHHs
COBEpLIAEMBIX JEHCTBMH M  MBICIMTENBHBIX  MPOIECCOB, HX
pe3yJIbTaTOB U OCHOBAHUIA, TPaHUI] CBOETO 3HAHUS ¥ HE3HAHMS, HOBEIX
MI03HABATENBHBIX 33/1a4 U CPENICTB IS UX JOCTHUIKEHHUS;
LENEYCTPEMIIEHHOCTh B IOMCKaX W [PUHATHA  pELICHHI,
CO00pa3sUTENbHOCTh M HUHTYUIMSA, PAa3BUTOCTh MPOCTPAHCTBEHHBIX
TMpEeACTaBICHUN; CIOCOOHOCTH BOCIPUHUMATH KPAacOTy W TapMOHHIO
MHUDa;

NpeoMemHbIX:
cOpMHPOBAaHHOCTh MpPEJCTABICHUII O MaTeMaTUKe KaK 4YacTd
MUpPOBOH  KyJBTYpsl U MeCT€ MAaTeMaTHKd B COBPEMEHHOIA
[MBUIIN3AIMY, CHOCO0aX OMNMCAHUS SIBICHUH pEaTbHOr0 MHpa Ha
MaTeMaTHYECKOM SI3bIKE;

- ¢(hOpMUPOBAHHOCTb MPEJCTABICHUI 0 MATEMATHYECKUX TTOHATHSIX KaK
BOKHEHIINX MAaTEMAaTHYECKUX MOJENSAX, MO3BOJIIOMINX OMMCHIBATh U
U3ydaTb pasHbl€ IPOLECCHl W SIBIEHMS; TMOHMMAHUE BO3MOXKHOCTH
aKCHOMAaTUYECKOTO TIOCTPOCHHUSI MATEMAaTHYECKUX TEOPHIi;

- BIIAJICHUE METOJAMHU JI0Ka3aTeNbCTB U AJITOPUTMOB PELICHHS, YMEHHUE
UX TPHMEHATh, INPOBOAUTH 0KAa3aTeJbHBIC DPAcCyXICHUS B XOJ€
pelieHus 3a/1a4;

BIQJICHUEC CTAaHJAPTHBIMUA [PHEMaMH PpEIICHUS pPAalMOHAIBHBIX M



VppalMOHAIBHBIX, I0KA3aTENbHBIX, CTENIEHHBIX, TPUTOHOMETPHUYECKUX
YPaBHEHHMI M HEPaBEHCTB, UX CHUCTEM; MKCIOJb30BaHUE TOTOBEIX
KOMIIBIOTEPHBIX IIPOrPaMM, B TOM YHCIIE JJIS TIOMCKA MyTH PEIICHUS U
WUTIOCTPALMK PELIECHNs YpaBHEHUI U HEPaBEHCTB;
chOpMHPOBAaHHOCTb  NPEACTABICHUH 00 OCHOBHBIX  MOHATHSX
MaTEMaTHYECKOTO aHalu3a ¥ HUX CBOMCTBaX, BJIaJCHHE YMEHHEM
XapaKTepu30BaTh IOBEJCHUE (DYHKIMIA, UCIIOIB30BAHKE MOJNYYEHHEBIX
3HAHMI 71 ONMCAHUS U aHaJIM3a pealIbHBIX 3aBUCHMOCTEA;

B/IaICHUE OCHOBHBIMH IOHATHAMH O IUIOCKUX M IMPOCTPaHCTBEHHBIX
reOMETPHYECKUX ¢urypax, HX OCHOBHBIX CBOMCTBaX;
c(hOpMUPOBAaHHOCTh YMEHUS PACIO3HABATH TE€OMETPHYECKUE (HUTYPHI
Ha 4yepTexax, MOAEIAX U B PEAbHOM MHUPE; MPUMEHEHHUE M3YYEHHBIX
CBOWCTB TIEOMETPHYECKHX Guryp u QopmMyn aasd  peureHus
reOMEeTPUYECKUX 33/1a4 ¥ 33/1a4 C MPaKTHYECKUM COJICPIKAHUEM,
cOpMUPOBAaHHOCTh MpPEJCTABICHUI O TMpoleccaXx | SBICHHUSAX,
MMEIOIINX BEpPOSITHOCTHBII Xapakrep, CTaTHCTHYECKUX
3aKOHOMEPHOCTAX B  pPEAIbHOM MHpPE, OCHOBHBIX IOHSTHSX
3J€MEHTapHON TEOPUH BEPOSTHOCTEU; yMEHUN HAXOJWTh U OLICHUBATH
BEPOATHOCTH HACTYIJICHUSI COOBITMH B TMPOCTEHIIMX MPAKTUUECKHX
CHUTyallUsX U OCHOBHBIE XapaKTEPUCTUKH CITyYaiHBIX BEIUYUH;
BIIICHUE HAaBBIKAMH HCIIOJB30BAaHUS TOTOBBIX KOMITBIOTEPHBIX
IpOrpaMM IpH PELIEHUH 3a/ay.



COJEPXAHUE YYEBHOM TUCIHUILIAHBI
Benenue
Marematika B  HayKe, TEXHHUKE, OKOHOMHKE, HH()OPMAIMOHHBIX
TEXHOJIOTHAX M MPaKTHYECKOM JedarenbHOCTU. Llenu u 3agaum wsyueHus
MaTeMaThKH 1pu ocBoeHuu npodeccuii CITO u cnenuansroctei CIIO.

AJI'EGPA
Pazeumue nonamus o yucne

Ilenble U pauMoHanbHbIE yucaa. JleficTBUTENbHBIE YKCHa. [IpubnudsicenHvie
gviyucnenus. Komnnexcrhule uucia.

Kopnu, cmenenu u no2apugmoi

Kopuu u crenenu. KopHu HaTypanbHOM CTENEHW U3 YMCIIa U UX CBOMCTBA.
CreneHu ¢ palWOHAJIBHBIMUM IIOKa3zaTeasIMU, UX cBoiicTBa. CTemnmeHW cC
JNENCTBUTENBHBIMH IOKa3atensaMu. Ceoticmeéa cmeneHu ¢ OeucmeumebHbiM
nokasamenem.

Jlorapudm. Jlorapupm umciaa. OcHOBHOE JorapupMUYECKOE TOXKIECTBO.
JlecaTnuHele W HaTypajibHble Jjorapudmsel. [lpaBuna  geiictBuit ¢
norapudmamu. Ilepexon kK HOBOMy OCHOBaHHUIO.

[IpeoGpasoBanue  anreOpamueckux  BelpakeHuil.  IIpeoGpaszoBanue
palMOHAIBHBIX,  MPPAlMOHAJIBHBIX  CTENEHHBIX,  IOKA3aTelIbHBIX U
norapu(MUYECKUX BBIPAKEHHIA.

IIpakmuueckue 3aHamus

Apudmernueckue ACHCTBUS HAA YUCIAMHU, HAXOXJAECHUE MPUOIMKEHHBIX
3HAQUEHWI BEIUWYMH U TOrPEIIHOCTeH BBIYMCIACHHWH (abCONMIOTHOW |
OTHOCHUTEJIBHOM ), CPABHEHHE YUCIIOBBIX BBIPAXKEHUIA.

BrrunciieHnre U cpaBHEHUE KOpHEN. BBINOIHEHNE pacyeToB ¢ paguKalaMH.

Pemenne uppaunoHanbHbIX ypaBHEHHH. HaxoxaeHre 3HaueHuli CTeneHei ¢
panMoHaNbHBIMU TOKasarensiMu. CpaBHeHue creneHeil. IIpeoGpazoBanus
BBIP@KECHHUM, COIEPIKALLUX CTENEHU. PellieHne nokasareabHbIX YpaBHEHHIA.

Pelienue npukiaIHbIX 3a1ad4.

Haxoxnenue 3HadeHWi Jjorapu¢ma IO NPOU3BOJBHOMY OCHOBAHHUIO.
[lepexoq OT OAHOrO OCHOBaHUS K ApyroMy. BeruucieHue M CpaBHEHUE
norapu¢moB. JlorapupmMupoBaHue U NOTEHIIMPOBAHUE BEIPAKEHUIA.

[TpuGnu>KeHHbIE BBIYUCIIEHHS U PEILEHUS IPUKIAHBIX 3a/a4.

Pemienue tjorapu(MUYECKUX YpaBHEHUIA.



OCHOBbBI TPUTTOHOMETPUHA
OCHOBHBIE TOHATHUS

Paguannas Mepa yria. BpamatensHoe aBmwkenue. CHHYC, KOCHHYC,
TAHT€HC ¥ KOTAaHT€HC YUCIIA.

OcCHOBHBEIE TPUTOHOMETPUYECKHUE TOXKICCTBA

@opmyael npuBencHUA. DopMmyiasl cioxeHUs. DopMyaBl  yIBOCHHUS
Dopmynvl NOIOBUHHO20 Y2]1a.

[Ipeo6GpazoBaHus MPOCTEHIIMX TPUTOHOMETPUIECKUX BBHIPAKEHHH

[IpeoOpazoBaHne CyMMBl TPUTOHOMETPUYECKUX (DYHKIHMH B NMPOU3BEACHHE
M TpPOU3BENEHUS B CyMMY. Buipadicenue mpuzoHoMempuyeckux @QyHkyuil
yepe3 MaH2eHc NOJIOBUHHO20 apeyMeHma.

TpuroHoMeTpuuecKkue ypaBHEHHs U HEPABEHCTBA

IIpocmetiwue mpucoHomempuiecKue VPaBHeHUs. IIpocmeriwue
mpueoHoMempu4eckue HepageHcmaa.

OOpaTHble TpUrOHOMETpHYECKHE (GYHKIMU. ApPKCHHYC, apKKOCHHYC,
apKTaHTEHC.

IIpakxmuueckue 3aHaAmMuA

PaguaHHBI METOA HM3MEpPEHUs YIJIOB BpaIlEHHs U CBA3b C TIPaayCHOMU
MEPOIA.

OCHOBHBIE TPUTOHOMETPUYECKHE TOXKAECTBA, (OPMYJBI  CIOXKEHHUS,
yJIBOEHUS, MpeoOpa30BaHUE CYMMBl TPUTOHOMETPUYECKUX (YHKUUNA B
npousBeieHHe, MNpeoOpa3oBaHUE  IMPOU3BEAECHUS  TPUTOHOMETPUUECKUX
¢ynkuuit B cymmy. IIpocreiimue TpUrOHOMETPUUECKUE YpaBHEHUS U
HEpaBEHCTBA.

OOparHble TPUTOHOMETpUYECKUE (YHKIHMU: aAPKCUHYC, apKKOCHUHYC,
apKTaHIeHC.

OYHKINWHU, UX CBOVICTBA U rPA®UKH

@Oynkuuu. OOGnacTe OmpeieNeHusT W MHOXKECTBO 3HAYEHWH; rpaduk
GbyHKIUH, TOCTpoeHHE TrpadukoB GYHKUMHA, 3aJaHHBIX pPa3IUYHBIMA
criocobamu.



CoiictBa  GQyHKUMH.  MOHOTOHHOCTb,  YETHOCTh,  HEYETHOCT,
OrpPaHUYEHHOCTH, NMEPUOANYHOCTE. [IpomMexyTku Bo3pacTaHus U yOBIBaHHS,
HauOoJblIee M Ha¥MEHbIIEE 3HAYEHUS, TOYKH IKcTpemyMa. [paduyeckas
uHTepnperanus. [Ipumepel (QyHKIMOHANBHBIX 3aBUCHUMOCTEH B peabHBIX
mpoueccax M SABICHUAX. ApHMmeTHueckue onepanuu Hajg (QyHKIUAMH.
Cnoxnasg QyHKUUA (KOMIIO3ULHA). [IoHsAmuUe 0 HenpepbliGHOCMU QYHKYUU.
Obpamuvie pynkyuu. Obracme onpedeneHus u obaacme 3HaAYeHUli 06PAMHO
@ynxyuu. I pagpux obpammoii hyHkyuu.

CreneHHble, MOKa3aTeIbHbIE, JOTapU(PMUUECKUE U TPUTOHOMETPUIECKHE
dynkuu. O6paTHbIE TPUTOHOMETPUYECKHE (DYHKIIMH

Onpenenenus QyHKIUH, UX CBOIiCTBA U rpaduKy.

[IpeobpazoBanust rpagukoB. [lapanneneHblii mHepeHOC, CHMMETPHS
OTHOCUTEIBHO OCEH KOOpPAWHAT M CHUMMETpUS OTHOCUTEIBHO Hayaia
KOOpJAWHAT, CUMMETPUSI OTHOCUTEIBHO NMPAMON Y= X, PacTsDKEHUE M CKaThe
B/I0JIb OCEl KOOpJAMHAT.

IIpakmuueckue 3anamus

[Ipumepsl 3aBUCUMOCTEN MEX1y [IEPEMEHHBIMU B pealbHBIX IpOIeccax U3
cMeXHBIX aucuumuiuH. Omnpenenenuve ¢yHkuuid. IlocTpoeHne u uyreHue
rpa¢pukoB ¢yHkumii. MccnenoBanue ¢yHkuuu. CBoiicTBa  JIMHEHHOH,
KBaJpaTHYHOM,  KYCOUHO-TMHEWHOW U  JpOoOHONMHEHHOW  QyHKIMIA.
HenpeprsiBHble U nepuoandeckue (ynkuuu. CBoiicTBa M rpaduku cuHyca,
KOCHHYyCa, TaHreHca M KoTaHreHca. OOpaTHble (YyHKIMH M UX TrpaduKu.
OG6parHble TpuroHomerpuyeckue GyHkuun. IlpeoOpasoBanusi rpaduka
¢bynkuuu. ["apmonnyeckue koaedbanus. [IpuknaaHeie 3axa4u.

[Toka3zarenbHble, JorapupMuyeckue, TPUTOHOMETPUYECKUE YpPaBHEHUS U
HepaseHcmea.

HAYAJIA MATEMATUYECKOI'O AHAJIU3A

[TocnenoBatenpHoCcTH. CrocoObl  3aJaHHMs W CBOWCTBA  YHMCIOBBIX
IoCJIeIOBaTeIbHOCTEH.  [loHamue o  npedene  nocnedoeamenbHOCMIU.
CywecmeosaHue npeoena MOHOMOHHOU 02PAHUYEHHOT NOCNe006AMeNbHOCMU.
CyMmupoBaHue N0CJIEJ0BAaTENBHOCTEH. beckoneuHo yOBbIBaromas
reoMeTpUYEecKas POrpeccHs U ee CyMMa.

[TpousBoanas. IToHsTHE 0 NMPOU3BOAHON (QYHKLUH, €€ T€OMETPUYECKUH U
¢busnyeckuii CMBICI. YpaBHEHHE KacaTelbHOH K Trpaduky GyHKIHH.
[Ipon3BOAHBIE CYMMBI, pPa3HOCTH, NPOU3BEIEHUA, YacTHbIE. [IpoM3BOAHBIE
OCHOBHBIX  3JIEMEHTapHbBIX  (QyHKUMA. [IpuMeHeHHe MNPOU3BOJHON K
HCCIIEIOBaHUIO (QYHKIMIA U TOCTPOCHHIO TpaduKOB. [Ipoussoonvie o6pamHoii



GYHKYUU U KOMNO3UYUU PYHKYUU.

[IpuMepsl UCIOIB30BaHNs MPOM3BOJHON JUIS HAXOXKICHHWS HAWIYYILEro
pelieHus B MPUKIAIHBIX 3a1adax. Bropas npou3BoaHas, €€ reoMeTpUYeCKHuii
¥ usnyeckuii cmeica. HaxoxaeHue cKOpocTH A Mpolecca, 3aIaHHOTO
dopmynoit u rpagukoMm.

ITepBooOpasHas u uHTerpaji. IlpumMeHeHne onpeneaeHHOro UHTerpaia s
HaXO0XXJACHHS IUIOIIAJM KpUBOJMHEHHON Tpaneuuu. Popmyna HeroToHa—
Jleiibnuna. IIpumepsl MpuMeHEHUs1 MHTerpaia B GU3MKe U FEOMETPHH.
IIpakmuueckue 3anamus

Yucnosas 1ocae10BaTeIbHOCTh, CIIOCOOB! €€ 3aJaHusl, BEIYUCIECHHS YJIECHOB
MOCJIEI0BATENBHOCTH. [Tpenen MOC/IEI0BATENIBHOCTH. beckoneuno
yOBIBarol1asi FeOMETpUYECKas IPOrpecCusl.

[Tpon3sBoHasA: MEXaHUYECKUNA U T€OMETPUYECKUN CMBICI IPOU3BOIHOM.

VYpaBHeHue KacarenbHOM B o0meM Buzae. IlpaBuna u  Qopmyinsl
mupdepeHMpoBanus, TabiaMIa NPOM3BOAHBIX JJIEMEHTAPHBIX (YHKIIMIA.
HccnenoBanve  (QyHKIMH C TOMOINBIO  NpOU3BOAHON. HaxoxmeHue
HauOOJIBIIEr0, HAUMEHBIIET0 3HAYEHUS M OKCTPEMAIbHBIX 3HAYECHHUI
byHKIMH.

Hnrerpan u nepoobpasnas. Teopema HetoTona—IJleli6uuua. [Ipumenenue
MHTErpaja K BEIYMCICHUIO (PU3NUECKUX BETUUUH U IUIOLIAIeH.

YPABHEHUWS U HEPABEHCTBA

VpaBHEHUS U CHUCTEMBbl ypaBHeHHi. PalMOHalbHBIe, HpPpalMOHAJIBHEIE,
0Ka3aTeIbHbIE M TPUTOHOMETPUUECKUE YPABHEHHUS U CUCTEMEI.

PaBHOCUJIBHOCTD YpaBHEHUN, HEPABEHCTB, CUCTEM.

OcCHOBHBIE NPUEMBI UX pellieHus (pas3ioKeHHEe Ha MHOXKUTENH, BBEJCHUE
HOBBIX HEM3BECTHEIX, [10JICTAHOBKA, ITpaduueckuit MeTox).

HepaBeHctBa. ParuoHanbHble, WppalMOHAIBHBIE, IOKAa3aTeNbHBIE U
mpuzoHomempuyeckue HepaBeHCTBA. OCHOBHBIE IIPUEMBI UX PEILICHHUS.

HWcnonb3oBaHue CBOMCTB M rpadMKoB (yHKUHUIT IPU pELICHUH YpaBHEHHUN 1
HepaBeHCTB. MeToz uHTepBanoB. M300pakeHne Ha KOOPAMHATHOU MIOCKOCTH
MHOJKECTBA PELICHUI YpaBHEHUI M HEPABEHCTB C JABYMS MEPEMEHHBIMH U HX
CHUCTEM.

IIpuxnaonvle 3a0avu

[IlpuMeHEHHE MaTEMaTHYECKUX METONOB JI PELIEHHsS COJEp)KaTEeIbHBIX
3aja4y U3 pa3IMyYHbIX 00/1acTeil HayKH U MPAaKTUKHU.

WuTtepnperanus pe3ybTaTa, y4eT peaabHbIX OTPAaHUYCHUN.



IIpaxmuueckue 3aHamus

Kopuu ypaBHenuit. PaBHocunbHOCTE ypaBHeHu#l. I[IpeoGpasoBanue
YpaBHEHU.

OcHOBHBIE IPUEMBI PEILIEHNS YpaBHEHUIl. Pelienue cucreM ypaBHEHUH.

Hcnonp3oBanue CBOMCTB U rpaduKoB QYHKIMHA IS pELICHUS] YpaBHEHU U
HEPaBEHCTB.

KOMBUHATOPUKA, CTATUCTHUKA U TEOPUS BEPOSITHOCTEN
DneMeHThl KOMOMHATOPUKH
OcHOBHbIE TIOHATHA KOMOMHATOpUKU. 3aJadyd Ha MOJCYET YHciIa
pa3MelleHNii, IEepeCTaHOBOK, codeTaHui. Pemenue 3amau Ha mnepebop
BapuanTtoB. ®opmyna OuHoma Herorona. CBoiicTBa OWHOMUHAIBHBIX
ko3¢ dunmentoB. Tpeyroasuuk [lackans.

DNIEMEHTHI TEOPUH BEPOSTHOCTEN

CoOpITHE, BEPOSITHOCTH COOBITHS, CIOKEHHME M YMHOXXEHHE BEPOSTHOCTEH.
[ToHaTHE O HE3aBUCUMOCTU COOBITUI. JlUCKpeTHas ciydyailiHas BEIUYHMHA,
3aKOH ee pacrpeieneHus. UucnoBble XapaKTepUCTUKU JUCKPETHOU CITydaifHOM
BeMMUUHEL. [IoHATHE O 3aKOHE OOIBILNX YUCET.

DJIeMEHTHl MAaTEMATUYECKON CTATUCTUKU

[IpeacraBienue AaHHBIX (TaOnMLBl, AMarpaMmel, rpapuku), reHepaibHas
COBOKYITHOCTb, BHIOOpKa, cpeiHee apudmernueckoe, meauaHa. Ilonsartue o
3ajayaX MaTeMaTU4EeCKON CTATUCTHKHU.

PemeHue npakTUYECKHUX 3a/1a4 ¢ IPUMEHEHHUEM BEPOSTHOCTHBIX METO/IOB.
[IpakTUyeckue 3aHsATUA

Hctopus pa3BuTHS KOMOMHATOPUKH, TEOPUH BEPOSTHOCTEH U CTATUCTUKU U
MX pOJb B Pa3IMYHBIX cdepax 4eroBedecKoi ku3HeaesTenbHocTH. [IpaBuia
KOMOWHATOpUKU. Pemenrie koMOMHATOPHEIX 3a/1a4u. Pa3menienus, coueTanus u
nepectaHoBkU. bunom HeioroHa u TpeyromsHuk Ilackans. Ilpuknaaxsie
3a7ay4H.

Kiaccudeckoe ONpeieNeHne BEpOSATHOCTH, CBOHCTBAa BEPOSITHOCTEH,
TeopeMa O CyMMe BeposATHOCTeil. Brruncnenue BepostHocTed. [IpukinanHsie
3amaun. [IpecTaBieHe YUCIOBBIX JaHHBIX. [IpuKIagHbIe 3a1a4n.

IFEOMETPHUA
Hp}IMbIC U IJIOCKOCTHU B IIPOCTPAHCTBE

B3anMHOe pacIioioKeHHe JBYX NpsAMBIX B IpocTpaHcTBe. IlapanienbHoCTh
npsmoii 1 miockocTu. IlapannensHocTs miockoctel. IlepneHaukynspHOCTS



NpSAMOM U IJIOCKOCTH. [IeprnenauKysp U HakJIOHHas. YTOJI MEXAy NPAMOM u
IVIOCKOCTBIO.  JIByrpaHHBIi  yroia.  Yron  MeXIy  IUIOCKOCTSIMH.
[lepneH UKy IIpHOCTH ABYX IJIOCKOCTEH.

['eomeTpryeckue npeoOpa3oBaHUsA MPOCTPAHCTBA: MapaLICIBHEIN EpeHocC,
CUMMETPHS OTHOCUTENIBHO TNIOCKOCTH.

[TapannensHoe mnpoekTHpoBaHue. Ilnom@ns OpPTOrOHaIBHON MPOEKIUH.
H300pakeHne NpOCTPaHCTBEHHBIX QUryp.

MHororpasHuKu

Bepumnel, pebpa, rpaHu MHOrorpaHHuka. Pa3zsepTka. MHOrorpaHHsl€ YIJIBL
Brinykieie MHOrorpanHuku. Teopema Diinepa.

Ilpusma. Ilpsamas wu  wHaxkionwasa npusma. [lpaBunbHas  mpusMa.
[Tapannenenunen. Ky6.

[Tupamuna. IlpaBuneHas nupamuaa. YceueHHas nupamuaa. Terpasp.

Cummetpuu B KyOe, B apajuienenumnese, B Ipu3Me U nupaMue.

Ceuenus Ky0a, NpU3MbI U TUPAMUJEIL.

[lpencraBineHre O MpaBUWIBHBIX MHOTOIpaHHHMKaxX (TeTpaszape, Kyoe,
OKTas/ipe, JOJAEKadApe U UKOCadIpe).

Tena 1 NOBEPXHOCTU BpalLlEHUS

[lunuHap U KoHyc. YceueHHBI KoHyc. OCHOBaHHWE, BBICOTa, OOKOBas
MOBEPXHOCTh, oOpa3yromias, pa3Beprka. OceBble CeYEHHsS U CEYCHUS,
nmapasuiebHble OCHOBAHUIO.

I1lap u coepa, ux ceyenus. KacarenpHas MI0ckocTh K chepe.

W3mepeHust B reoMeTpun

O6mwem u ero uzmepenue. MurerpansHas Gpopmyina oobema.

@opMmynel 00beMa Ky0a, NpAMOYrOJILHOIO MapajlieNenuneaa, MpUu3Mbl,
muiuHapa. @opmynel oObemMa nupamuasl U KoHyca. Dopmyssl IuIOIIaau
MOBEPXHOCTEN LMIMHApa U KoHyca. @opmynsl o0bema Iapa U IUIOMAAU
chepsl.

[Togo6ue ten. OTHOMEHUS II0LAIeH TOBEPXHOCTEN U 00BEMOB MOTOOHEBIX
Tell.

KoopauHaTel 1 BEKTOPEI

[IpsmoyronbHas (AekapToBa) cucTeMa KOOPAMHAT B MPOCTPAHCTBE.
®dopmyna pacCTOsAHUS MEXIY ABYMS TOYKaMU. Y paBHEHUs CheEpbl, nrockocmu
U NPAMOI.



Bekropsl. Mozyib BekTopa. PaBeHCTBO BeKTOpOB. ClI0XKEHHE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4HClI0. Pa3ioxkeHue BeKkTopa MO HampaBlICHHSM.
VYron mexay aByms Bexkropamu. IIpoekuus Bekropa Ha ock. KoopauHaThl
BekTOopa. CKalsipHOE NIPOU3BEIEHHE BEKTOPOB.

Hcnonb3oBaHuEe KOOPAWHAT U BEKTOPOB MPH PEIICHUN MATEMATUYECKUX M
NPUKJIAAHBIX 3a/ay.

Hpaicmuuecrcue 3aHAMUA

[Ipu3Haky B3aMMHOIO pAacIOJOXKEHUS NPSAMBIX. YTOI MEXAY NPSMBIMH.
B3auMHOE pacrnoniokeHHEe NpsAMBIX M IUIOcKocTed. [lepneHaukymasp u
HAaKJIOHHAs K IUIOCKOCTH. YTOJ MEXAY NPSIMOH M IIOCKOCTBIO. TeopeMsl o
B3aUMHOM DpAaCIIOJIOKEHUH TMpsAMOH U IulockocTd. Teopema o Tpex
MEepHeHUKYIISpax.

[Tpu3Haku U CBOWCTBA MapaIENbHBIX U NEPIIEHAUKYISIPHBIX TIOCKOCTEH.

PaccTosiHre OT TOUKH 10 IJIOCKOCTH, OT MPSAMOMA J0 IJIOCKOCTH, PACCTOSHHUE
MEXJIy IUIOCKOCTSIMH, MEXIy CKpELIUBAIOUUMHUCH MPSIMBIMU, MEXIY
MPOU3BOJBHBIMH (PUTIypaMu B IPOCTPAHCTBE.

[TapannensHOoe NPOEKTUPOBAHUE U €ro CBOKNCTBA. Teopema o niowaou
OpMO2OHANBbHOU  NPOeKyuu MHO20Y20NbHUKA. B3auMHOE pacrooXeHue
NPOCTPAaHCTBEHHBIX QUTYP.

Paznuunsie BUIBI MHOrOrpaHHUKOB. VX nzoOpaxenus. CeueHus, pa3BepTKH
MHOrorpaHHukoB. Ilnmomanes  moBepxHocTH.  Buasl  cummerpuii B
npoctpancTBe. CUMMETpHs TeJl BpallleHUs] 1 MHOTOIPaHHUKOB. Brruncienue
TIomaaei u 00bEeMOB.

Bekropel. JleiicTBus ¢ BekTOopamu. JlekapToBa cCHCTeMa KOOpAMHAT B
MPOCTPAHCTBE.

VYpaBHEHHE OKPYKHOCTH, CPepHl, MIOCKOCTH. PaccTosiHME MEX Ty TOUKaMHU.
JlelicTBUsT ¢ BEKTOpaMH, 3aJaHHBIMU  KoopAauHatamu. CkanspHoe
NpOM3BEJIECHUE BEKTOPOB. BekTopHOe ypaBHEHHE MNPSAMOH M IUIOCKOCTH.
Hcnonb30BaHrE BEKTOPOB IIPU J0KA3aTEIbCTBE TEOPEM CTEPEOMETPHH.

Jlnsg BHEayAUTOPHBIX 3aHSATHH CTYAEHTaM Hapsily C pElIEHHEM 3ajad |
BBIIIOJIHEHUsI ~ NPAKTUYECKUX  3aJaHUN  MOXKHO  IPEUIOKHUTH  TEMBI
UCCIIEIOBAaTENbCKUX U pedepaTUBHBIX paboT, B KOTOPHIX BMECTO Cepuit
OTAEIBHBIX MEIKHUX 3a/a4 U YIPaXHEHUN IPeUIaraloTcs CIO)KETHBIE 3aJaHus,
Tpebyromue AIUTENbHOM paboThl B pamMKaX OJHOW MaTeMaTHYecKOu
CHTyallUd. DTU T€MBI MOTYT OBITh KaK MHAUBUAYAIbHBIMU 3aJaHUSIMH, TaK U
IPYIIIOBBIMH ISl COBMECTHOT'O BBIIIOJHEHUS UCCIIE0OBAHUS.
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XAPAKTEPUCTUKA OCHOBHbBIX BUIOB AEATEJIBHOCTHU

CTYJEHTOB
Copepxanue XapaKTepHCTHKa OCHOBHBIX BUJIOB IEATEILHOCTH CTYICHTOB (Ha YPOBHE
o0yueHus yueOHbIX JEHCTBUI)
Beenenue O3HaKOMJIEHHE C POJIBIO MATEMATUKH B HAYKE, TEXHUKE, S3KOHOMHUKE,

MH(OPMALMOHHBIX TEXHOJIOTUAX U MPAKTHYECKON NeSTEIbHOCTH.
O3HaKkOMJIEHHE C LIESAMHU U 3aJa4aMH U3yUEHUS MATEMATHKK PH OCBOEHUH

AJITEBPA

Pa3ButHe NoHsATHS O
yucle

BeinonHenue apudmeTHyecKkux AeHCTBUN Ha/l YUCTTAMH, COYETas yCTHBIE U
MUCbMEHHBIE TPUEMBI.

HaxoxaeHue npuOIMKEHHBIX 3HAUEHUH BEJIMUMH W MOTPELIHOCTEH BBIYMCIICHHIA
(abCcoMOTHOM U OTHOCUTENILHOMN); CPABHEHHE YMCIIOBBIX BBIPAXKEHUH.
Haxosxaenue omnb0ok B npeobpa3oBaHUsAX U BBIYUCIEHUAX

Kophwu, cTenenu, jora-
pudmbI

O3HaKOMJIEHHE C MOHATUEM KOPHS N-i CTENEHU, CBOMCTBAMHU paIMKaioB U
npaBUJIaMU CPaBHEHHs KOPHEH.

DOopMyaMPOBaHUE ONPE/IENICHUs] KOPHS U CBOWCTB KOpHE. Bbiuncnenue u
CpaBHEHME KOpHEH, BBITIONIHEHNE MPUKUIKH 3HaueHUs kKopHs. [Ipeobpa3oBanue
YUCJIOBBIX U OYKBEHHBIX BBIPAXKEHHIA, COAEpKALLMX pafuKabl.

BrinosiHeHHe pacueToB no GopMyJiaM, COAEPIKALUUM paJuKalibl, OCYLLECTBIAS
HeoOX0AMMBbIE MOACTAHOBKH M npeolpa3zoBanus. OnpeaeneHue paBHOCHIbHOCTH
BbIPXKEHUI ¢ pajuKkanaMu. PelueHne uppauMoHalbHbIX YPABHEHHHA.
O3HaKOMJIEHHE C MOHATHEM CTENEHU C NEHCTBUTENbHBIM MOKA3aTeNEM.
HaxoxaeHue 3Ha4eHuii CTeNeHH, UCNOb3ys PU HEOOXOAUMOCTH
WHCTPYMEHTAJIbHbIE CPEJCTBA.

3anucbIBaHUE KOPHS N-i CTENEHH B BUJE CTENEHHU C APOOHBIM MOKa3aTENEM U
Hao0opoT.

dopMyaMpOBaHUE CBOMCTB cTeneHel. Beiuucnenue crenexeit ¢ paluuoHaabHbIM
noKa3aTeseM, BbIMOJHEHHE MPUKU/KH 3HAYEHHs CTENEHH, CPABHEHHUE CTETNEHEH.
[TpeoGpa3oBaHue YHCIOBBIX U OYKBEHHBIX BBIPAXKEHHH, COAEPIKALIMX CTENEHH,
NpUMEHsIS CBOMCTBA. PelleHue MoKa3aTebHbIX YPaBHEHUH.

O3HaKOMJIEHHE C MPUMEHEHUEM KOpPHEW W CTENeHed MpHU BBIYUCIECHUHU CPEHUX,
JOCJICHUHU OTpe3Ka B «30JIOTOM CEYCHHHU). Pewienue NPpUKIagHbIX 3aJa4 Ha,
CJI0’KHBIE MPOLEHTBI

[TpeoGpa3oBanue anre-
OpauvecKuX BbIPaXKEHHI

BrinonHeHue npeobpa3oBaHuii BeIpaXeHHi, MpUMeHeHne (GopmyJ1, CBA3aHHBIX
CO CBOMCTBaMH CTeneHei u norapudmos.

Onpenenexue 061acTi JOMYCTUMBIX 3HAUEHHI JIorapuMUUecKOro BeIpaXKeHHs.

OCHOBBI TPUTTOHOMETPHHU

OCHOBHBIE MTOHATHSA

H3yueHue paJuaHHOrO METO/Ja M3MEPEHHS YTJIOB BPALLEHHUs M UX CBS3H C
rpanycHoit Mepoit. M306paxkeHue yrioB BpalleHUs: Ha OKPYXKHOCTH,
COOTHECEHHE BEJIMYMHBI YIJIa C €ro PacrojioKeHUEM.




®opmyIHpOBaHKE ONpeeNeHNH TPUTOHOMETPHYECKUX (YHKUMH ISl YI7I0B
MOBOPOTa M OCTPBIX YIJIOB MPAMOYTOIbHOTO TPEYTOJbHUKA M OOBACHEHHE UX
B3aUMOCBS3H

YECKUX BBIPAKEHUH

OCHOBHBIE [IpriMEHEHHE OCHOBHBIX TPUTOHOMETPUYECKUX TOXKAECTB IS BHIYUCIIEHHS
TPUTOHOMeE- 3HAYEHUH TPUrOHOMETPUUECKUX YHKLMI MO OJHOM M3 HUX

TPUYECKHE

TOXJecTBa

[IpeoGpazoBanus M3yueHre OCHOBHBIX ()OPMYN1 TPUHTOHOMETPHHU: HOPMYJIbI CIIOKEHHS, YABOEHHS,
MpoCTeHLINX npeo6pa3oBaHus CyMMbI TPMrOHOMETPHYECKUX (hyHKIHMI B MPOU3BENECHUE U
TPUTOHOMETpH- MPOM3BEJCHHUS B CyMMY U NPUMEHEHHE MPU BHIYMCIEHHH 3HAYEHHUS

TPUTOHOMETPUYECKOTO BBIPAKEHHS U YNPOLIEHHUS €ro.
O3HaKoMJIEHHE CO CBOMCTBAMU CUMMETPUH TOYEK Ha €AMHUYHON OKPYIKHOCTH U
NpUMEHEHHE UX 1S BbIBOAA GOpMyYJT MPUBEAECHHS

APKTAHI€HC YHCia

[Ipocreiime Pewenue no gpopmynam u TpUroHOMETPHUYECKOMY KPYTy MPOCTEHIINX

TPUrOHO- TPUTOHOMETPUYECKUX ypaBHEHHH.

METpUUYECKHUE [IpumeHeHre OOIMX METOJOB pelIeHUs ypaBHEHHH (NpUBEACHHE K JHHEHHOMY,

ypaBHEHHS U KBaJAPaTHOMY, METOJ pa3JOKEHUS Ha MHOXHTENHW, 3aMeHbl MEPEeMEHHON) npu

HepaBeHCTBA PEIIEHUH TPMrOHOMETPUYECKMX YpPAaBHEHHMil. YMEHHe OTMeuYaTb Ha Kpyre
peLIeHHs MPOCTENLINX TPUTOHOMETPHYECKUX HEPABEHCTB

ApKCHHYC, O3HaKOMJIEHHE C MOHATHEM OOPaTHBIX TPUTOHOMETPHUYECKUX (PYHKLHMIA.

ApKKOCHHYC, M3y4eHue onpezneneHuit apkcuHyca, apkKOCHHYCa, apKTaHTeHCa YKca,

(hopmynupoBaHue X, U300paXKeHHE Ha €TMHUYHOM OKPYXKHOCTH, MPUMEHEHHE
MpH peLIEHUH YpaBHEHUH

®YHKLIWH, UX CBOMCTBA U TPA®UKU

OyHKLHUH.
[TonsTue
HENpPEepbIBHOCTH
byHKUMH

O3HaKOMJIEHHE C MIOHATHEM TEPEMEHHOMN, MPUMEpaMHU 3aBUCUMOCTE MEXIy

NepeMEHHBIMU.

O3HaKOMJIEHHE C MOHATHEM rpaduka, onpeaeseHHe NMPHUHALICKHOCTH TOUKH

rpaduxy Gynkuuu. Onpenenexue no ¢popmye npocTeille 3aBUCUMOCTH, BUA

ee rpaduka. BoipaxkeHue no ¢popmyse oHON NEpeMEHHOMN uepe3 aApyrye.
O3HakoMIIeHHE ¢ onpeaeneHreM QyHKUNH, popmyarpoBaHue ero. HaxoxaeHue
061acTh onpezeneHus U 061acTu 3HaYeHU QYHKLMH

CoiicTBa QyHKUMH.
["paduueckas
MHTEppeTaLHs.
[Iprimepsl
(yHKLIMOHAJIbHBIX
3aBUCHMOCTEH B
peanbHbIX
npoueccax 1
SIBJICHUSX

(O3HakoMIIeHHE ¢ TpUMepaMH (yHKLMOHAIBHBIX 3aBUCUMOCTEH B peaslbHbIX
npoueccax U3 CMEXHBIX AUCLIUTUIHH.

O3HaKOMJIEHHE C A0KA3aTEAbHBIMU PACCyKIAEHUSAMU HEKOTOPBIX CBOMCTB
NTMHEHHOM U KBagpaTUYHON (pyHKLUMHA, MPOBEAEHHUE UCCIEIOBAHUS JIMHEWHOM,
KyCOYHO-TUHEHHOMN, ApOOHO-TMHEHHON U KBaapaTUUHOW (YHKLMHI, MOCTPOEHHUE
ux rpadukos. [Tocrpoenue u yreHue rpapukoB pyHkuuid. Mccnenoanue
byHKLMK.

CocraBieHre BUI0B QYHKLMI 10 JAHHOMY YCJIOBHIO, pELLEHHUE 3a7a4 Ha
HKCTPEMYM.

BrinonHeHue npeobpa3oBanuii rpaduka GyHKuuu

OG6paTHble yHKLIMH

W3yuenue nousaTust o6paTHOM HyHKUMH, ONpeaeneHre BUaa U MOCTPOEHUE
rpaduka o6paTHOM QyHKLMHU, HAXOXKAEHUE €€ 001acTH OnpeaeneHus U obnacTu
3HayeHWi. MccnenoBanuy ypaBHEHHUH M PELICHUH 3a1a4 HAa SKCTPEMYM.




CTeneHHble, MoKa3a-
TENbHbIE,
norapuMUUECKUe H
TPUTOHOMeE-
TpUYECKHe
(yHKUHH.
OGpaTHbIe
TPUTOHOME-
Tpryeckue GyHKIHH

Brruncnenue 3HaueHui QyHKUMi No 3HaUeHHUIO aprymeHTa. OnpeneneHue
MOJIOXKEHUS TOUKH Ha rpaduke Mo ee KOOpAUHATaM ¥ Ha06OopOT.
Hcnonb3oBaHue CBOUCTB (GyHKIMI 111 CpaBHEHUS 3HAYEHUI CTENeHel 1
norapumoB.

[TocTpoeHue rpadMKoB CTENEHHBIX U JIOrapupMUUECKUX GYHKLHA.

PelieHne MokasaTelbHbIX M JorapuMUUecKux ypaBHEHMH M HEPaBEHCTB IO
M3BECTHBIM AJITOPUTMaM.

O3HaKOMJIEHHME C TMOHATHEM  HEMpPEpbIBHOM  NEpUoAUYEcKOW  QyHKLMH,
(hopMynMpOBaHHE CBOWCTB CHHYCA U KOCHHYCA, MOCTPOEHHE UX IpadMKOB.
O3HakOMJIEHHE C TMOHSATHEM TapMOHMYECKMX KonebaHMH M npumepamu
rapMOHUYECKUX KoneOaHul 111 OMUCaHWs NPOLECCOB B (U3MKE M ApPYrux|
00J1aCTAX 3HAHUS.
O3HaKOMJIEHME C  TOHATHEM  pa3pbiBHOM  mepuoAWueckod  (yHKUMH,
(hopMyIMpOBaHKUE CBOMCTB TaHI€HCA U KOTAHI'€HCA, MOCTPOEHHE UX rpaduKOB.
[TpMeHeHue CBOMCTB (hyHKLMIA As CPaBHEHHMS 3HAUEHUH TPUTOHOMETPUYECKHX
(YHKUMH, pelieH’st TPUrOHOMETpUUECKUX ypaBHeHu . [locTpoeHue rpadukos
00paTHBIX TPUTOHOMETPUYECKUX (PYHKLMHI U onpeaeneHue no rpadukam ux
CBOMCTB.

BeinonHeHue npeoGpa3oBaHus rpagMKoB




HAYAJIA MATEMATHUYECKOI'O AHAJIU3A

[TocnenoBaTenbHO
CTH

O3HaKOMJIEHHE C TMOHSATHEM YHMCIJIOBOW MOC/IENOBATEIbHOCTH, CrocobamMu ee
3aJaHus, BBIYUCICHUSMH €€ YJICHOB.
O3HakoMJIEHHE C MOHATUEM TIpe/iena Mocie10BaTebHOCTH. O3HAaKOMIIEHHE C
BBIUMCJIEHUEM CYMMBbI OECKOHEUHOT0 YUCIOBOTO psla Ha Npumepe
BBIUMCJIEHHS CYMMBbI OECKOHEUHO yOBIBaIOLLEH reOMETPUUECKOI MPOrpeccHu.
Pelienue 3a1ay Ha NpuUMeHeHHe (GOpMyJbl CyMMbl OECKOHEYHO YOBIBaIOIIEH
reOMETPUUYECKOH MPOrpeccHu

[IpousBoanas u
€e MPUMEHEHHe

O3HaKOMJIEHHE C MOHATHEM MPOU3BOJHOM.

H3yuenue U GopMyaIMpoBaHHE €€ MEXAHUUECKOrO U F€OMETPUYECKOro CMBbICA,
M3Yy4YEHHUE aJrOpUTMa BBIYMCIICHUsS MPOM3BOJHONW Ha MpPHUMEPE BbIYUCICHHUS
MTHOBEHHOH CKOPOCTH M YrjioBOro koagduuueHTa kacarenbHOM.

CocTaB/ieHHEe YpaBHEHHUS KacaTebHON B O0LLEM BUJE.

VcBoeHue — mpaBun  aubdepeHUMpoBaHUS,  TaOMMLBl  MPOU3BOAHBIX
SneMeHTapHbIX (GYHKUMH, npuMeHeHue s AuddepeHUMpoBaHus (yHKLHIA,
COCTaBJICHUS! YPAaBHEHHS KacaTe/IbHOM.

M3y4yeHue TeopeM O CBs3U CBOMCTB (PyHKUMM U MPOU3BOAHON, GOPMYIHPOBKA)
ux. [IpoBeaeHue ¢ MOMOLIBIO MPOM3BOAHON MCCIEN0BAHUA (DYHKLMH, 3aJaHHON
(bopMmynoii. YcTaHOBNIEHHE CBS3U CBOMCTB (YHKLUMM U MPOU3BOAHOMN MO MX rpa-
(bukam.

[TpMeHEeHUe MPOU3BOAHOMN AN PEILEHMS 3a/1a4 Ha HAXO0XKIEHUE HauOObLIEro,
HaMMEHBILETrO 3HAUYEHHs U Ha HAXOXK/IEHHE IKCTpeMyMa

[TepBooGpasHas u
MHTErpan

O3HaKOMJIEHHE C MOHATUEM MHTErpaja u nepBooOpasHON.
W3yueHue npaBuia BeIYKCIEHUs nepBooOpa3Hoi 1 TeopemMbl HploToHa—
JleiiGHuua.
Pewienne 3agady Ha CBs3b NepBOOOpa3HOM M €€ NMpPOM3BOAHOM, BBIYMCIIEHHE
nepBooOpa3HOii 1151 JaHHOM QyHKUHMH.
PelieHde 3a7a4 Ha MPUMEHEHHWE MHTerpana A BbIYMCICHUS (U3NUECKUX|
BEJIMYMH U TUIOLIAAEH

YPABHEHHWA U HEPABEHCTBA

YpaBHeHUs U
CHCTEMBI
ypaBHEHUH
Hepasenctsa u
CHCTEMBI
HEpaBEHCTB C
JByMsl
NepeMEHHbIMU

O3HaKOMJIEHHE C TpPOCTEHIIMMH CBEJEHMAMHM O KOpHAX anreGpanyecKux|
ypaBHEHHUH, MOHATHAMH MCCIIEJOBaHHUs YPaBHEHUH M CUCTEM YpaBHEHHIA.
M3yueHue TeopuM paBHOCHJIBHOCTH YpaBHEHUH U ee nmpuMeHeHus. [ToBTopeHue
3alUCH  PELIeHUs CTaHJApTHBIX ypaBHEHWH, TNPHEMOB NpeoOpa3oBaHUs
YpaBHEHHI 7151 CBEAEHUS K CTAaHJAPTHOMY YPaBHEHHIO.




Pewienue PaLMOHAIBHBIX, UpPaLMOHAJIbHBIX, MOKa3aTeJIbHBIX 7
TPUTOHOMETPUUYECKHX YPABHEHUN U CUCTEM.

Mcnonb3oBanue CBOMCTB M rpadukoB GYHKUMHA U pEILCHHS YpaBHEHHIA.
[ToBTOpEHHE OCHOBHBIX MPHUEMOB PEILIEHUS CUCTEM.

PelieHWe ypaBHEHMH C TNpPUMEHEHHEM BCEX TNPUEMOB (pasfiOKEHHS Hal
MHOXXMTEJIH, BBEICHHS HOBBIX HEM3BECTHBIX, MOACTAHOBKH, TIpadUyuecKoro
METO/1a).

PelieHye CHUCTEM ypaBHEHMH C TPUMEHEHHWEM pPa3fIMYHBIX  CIOCOOOB.
O3HakomIeHHe ¢ OOLMMHU BOMPOCAMHU pPEILEHUs] HEPABEHCTB M HCIOJb30BAHHUE
CBOWCTB ¥ rpaMKOB (DYHKLMI NpH PELIEHUH HEPaBEHCTB. PellieHne HEpaBEHCTB
1 CUCTEM HEPABEHCTB C IPUMEHEHUEM pa3IMUYHBIX CIIOCOOOB.

[IpuMeHeHHe MaTeMaTHYECKMX METOAOB /S PELICHUS COJAEep)KAaTeNbHBIX 3aj1ay
M3 pasaMYHBIX 00MacTell HaykKu M mpakTUku. MHTepnpeTHpoBaHue pe3yabTaToB
C YYETOM pealibHbIX OrpaHUYEHUH

JIEMEHTbI KOMBUHATOPUKH, TEOPUU BEPOSITHOCTEM Y CTATUCTUKU

H3y4enune npaBusia KOMOMHATOPUKU U PUMEHEHHUE MPU PELIECHUH
KOMOMHATOPHBIX 3aJa4.

PeleHre KOMOMHATOPHBIX 3a1a4 METOOM Nepedopa v Mo MpaBHITy
YMHOKEHHS.

TaHHBIX (TaOaULBI,
MarpamMMbi)

OcHOBHbIE .
ESFTHA O3HakOMJIEHHE C MOHATUAMH KOMOMHATOPUKH: Pa3MELIEHHSIMH, COYETAHUAMH,
KomBuHaTopuky | NEPECTAHOBKaMH K dbopmynamu 11 UX BeldUceHUs. OObSICHEHUE U
P npuMeHeHue GopMy 11 BbIYMCIEHHUS pa3MELLEHUH, NEPECTaHOBOK
COYETaHHH MpH pEeLIeHHUH 3a]aY.
O3nakomuienue ¢ 6uHoMom HetoToHa 1 TpeyronbHukoM [lackans. Peuenue
MPaKTHYECKUX 3aJa4 C UCTIOIb30BAHUEM MOHATHH W MPaBUJl KOMOMHATOPUKH
T — H3yyeHune KJ1aCCHUECKOro ONnpeaeseH!s BEPOSTHOCTH, CBOHCTB BEPOSTHOCTH,
i TEOPEMBI O CYMME BEPOATHOCTEH.
P . PaccMoTpeHHe npuMepoB BBIYUCIIEHHs BEPOATHOCTEN. Peluenue 3axay Ha
BEpPOSATHOCTEM o .
BBIYHCJIEHUE BEPOSTHOCTEN COOBITHIH
O3HaKOMJIEHHE C MPEACTABIECHUEM YUCIIOBBIX JAHHBIX M MX XapaKTe-
[IpenctaBienue

PUCTHKaMH.
Peluenne npakTH4eckux 3aaay Ha 06paboTKy YMCIIOBBIX JAHHBIX, BEIYUCIICHHE
MX XapaKTepUCTUK

[EOMETPHA




[IpsmMbie
MJIOCKOCTH B
MpPOCTPaHCTBE

DopMyIMPOBKa M NPUBEJEHUE JOKA3aTENbCTB MPU3HAKOB B3aHMHOTO
pacroJIoKeHHs MPSAMBIX U IUIOCKOCTEN. Pacno3HaBaHue Ha yepTexax u
MOJEINAX pa3IMYHbIX ClIy4aeB B3aMMHOIO pacroj0XeHUs NpsAMbIX U
MJIOCKOCTEM, apryMEHTUPOBAaHUE CBOMX CyXJeHUI. DopMynupoBaHue
OMNpeNE/ICHUH, MPU3HAKOB U CBOMCTB NapajjiebHbIX U NepreHAUKYISIPHBIX
TUIOCKOCTEM, ABYTPAHHBIX U JIMHEHHBIX YIJI0B.

BbInosHEHHE MOCTPOEHUS YTTIOB MEXIY NMPSIMbIMH, MPSIMO# U IJIOCKOCTBIO,
MEXAY MIOCKOCTAMH MO OMUCAHUIO U PAaCIO3HABaHUE UX HA MOJEISX.
[IprMeHeHHe MPU3HAKOB U CBOMCTB PacrosIoKeHU MPAMBIX U MJIOCKOCTEH Npu
pELIEHUH 3a1au.

H300pakeHne Ha pUCYHKaX U KOHCTPYMPOBAaHHE Ha MOJEJNSX Mep-
NEHAUKYISAPOB U HAKJIOHHBIX K IJIOCKOCTH, MPSAMBIX, Mapajie/bHbIX
MJIOCKOCTEH, YIJIOB MEXAY NPSIMO U MIOCKOCTbIO U 000CHOBaHHE
MOCTPOEHHUS.

Peluenue 3a1a4 Ha BbIYMCIIEHHE T€OMETPUYECKUX BEIMUYMH. ONMUCHI- BaHHE
pacCTOSIHUA OT TOYKHM 10 MIOCKOCTH, OT NMPSIMOM 10 MJIOCKOCTH, MEXKIY
MUIOCKOCTAMH, MEXKAY CKPELLHUBAIOLIMMHUCS NPSIMBIMU, MEXKIY MPOU3BOJIbHBIMHU
(burypamu B NpOCTPaHCTBE.

@opMyIMpOBaHHE W NOKa3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUAX (TeopeM
CYILIECTBOBaHMS, CBOICTBA).

M300paxkeHHe Ha yeprekax MU MOJENSAX pacCTOSHUS M OOOCHOBaHME CBOMX
cyxkaeHui. OnpeneneHue U BbIYMCIEHHE PpACCTOSIHUM B MPOCTPAHCTBE.
[TpuMeHeHUe GopMyN U TeOpeM MIIAHUMETPUH JUIS peLeHus 3aay.
O3HaKOMJIEHHE C TOHATHEM MapajeNbHOr0 MpPOEKTUPOBAHUS U €ro
cBoiicTBaMu. POpMyIHpOBaHHE TEOPEMBI O MIIOLAAH OPTOrOHAIBHOMH MPOEKLMH
MHOTOYTOJIbHUKA.

[IpumeHeHUe TeopuM Ui OOOCHOBAHUS [MOCTPOECHUH M BBIYUCICHH.
ApPryMeHTHpOBaHHE CBOMX CYXKAEHHWH O  B3aMMHOM  pacrloJIOKEHUH
MPOCTPAHCTBEHHBIX (GUTyp




MHororpaHHUKH

OnucaHMe W XapaKTEpUCTHKA  PA3IMYHBIX  BMAOB  MHOTOTPAHHHMKOB,
MEepPEUUCIIEHUE UX FTIEMEHTOB U CBOHCTB.
M300paxkeHre MHOrOrpaHHUKOB M BBITNOJHEHHE MOCTPOCHUS HAa M300paKeHHUAX
M MOJE/ISIX MHOTOTPaHHUKOB.
BeI4uciIeHHE TMHEHHBIX 27IEMEHTOB U YIJIOB B POCTPAHCTBEHHBIX
KOH(QHrypauusx, apryMeHTHPOBaHUE CBOUX CYXKJEHUM. XapaKTepucTHKa u
M300pakeHUE CEUEHH s, pa3BEPTKU MHOTOTPAHHUKOB, BBIYHCIICHHE IJIOLIA/EH
MMOBEPXHOCTEH.
[TocTpoenue mnpocredinx ceueHud KyOa, mpusMbl, mupaMuabl. [IpumeHeHue
(baKTOB U CBEICHUH U3 MIIAHUMETPHUH.
O3HakOMJIEHHE C BUAMU CUMMETPHUH B MPOCTPAHCTBE, GopMyaHpoBaHime
OMNpeJeIeHUH U CBOWCTB. XapakTepUCTUKAa CUMMETPUH TeJl BpallleHHs U
MHOTOrpaHHUKOB.
[IpumMeHeHne CBOMCTB CHMMETPHUH MPH pelieHuH 3aaay. Mcnonb3oBanue
NpUOOPETEHHbIX 3HAHUI A1 UCCIEA0BAHUA U MOAETUPOBAHUS HECIOMKHBIX
3ajau.
H300pakeHHe OCHOBHBIX MHOTOTPAHHMKOB M BbIMOJHEHHWE PHCYHKOB IO
YCJIOBUSAM 3aJay

Tenau
MOBEPXHOCTH
BpaLIEeHHs

O3HAaKOMJIEHHE C BUJAMHU Tej BpalleHUs, GOpMYJIUPOBAHUE WX OMpeJeNieHH 1
CBOMCTB.

@DOopMy/IMpOBaHME TEOPEM O CEYEHMHM LIapa IUIOCKOCTBIO M  IJIOCKOCTH,
KacaTesbHOH K cdepe.

XapakTepUCTUKa U U300pakeHHe TN BpallleHHUs], UX Pa3BEPTKH, CEYEHHSI.
PelueHre 3amay Ha MOCTPOEHHE CEYEHH, BBIYMCIEHHE [JIMH, PacCTOSHMIA,
yriaoB, miow@anei. [lpoBeneHue noKa3zaTENbHBIX PACCY)XKIEHWH MpU pELIEHUH
3a1ay.

[IpumeHeHHe CBOWCTB CUMMETPUM MpPH PELIEHMM 3a]ay Ha Teja BpalleHHs,
KOMOMHALIUIO TEJl.

M300pakeHre OCHOBHBIX KpPYIJIbIX TE€J1 U BbIMOJIHEHUE PUCYHKA MO YCIIOBUIO
3a1a4M

Usmepenus B
reoMeTpuH

O3HakOMJIEHHE ¢ MOHATUSAMH TUIOIIAU U 00beMa, aKCHOMAaMH U CBOMCTBaMH.

Peulenue 3a1a4y Ha BbIYMCIEHHE MUIOLIAAEH MIOCKUX (GUTyp C MPUMEHEHHEM

COOTBETCTBYIOLIMX GopMy U pakToB U3 MiaHUMeTpuH. M3yuenue Teopem o

BbIYMC/IEHUH 00BEMOB MPOCTPAHCTBEHHbIX TEJl, pELIEHUE 3a/]ay Ha

npuMeHeHue Gopmy BeluucieHus 06beMoB. M3yuenue popmyn ans

BBIYUCIICHHS TUIOLIAIeH MOBEPXHOCTEH MHOIOrPAHHUKOB M TEJ BpALLEHHUS.
O3HaKOMJIEHHE C METO/IOM BBIYMUCIIEHHWS TUIOLIAAM TOBEPXHOCTH c(epbl.
PeuleHue 3a7ay Ha BBIYUCIIEHHE TUIOILAJEH MOBEPXHOCTH MPOCTPAHCTBEHHBIX
e

Koopaunats! 1
BEKTOPBI

(O3HAKOMJIEHHE C TOHSTHEM BEKTOpa. I/I3y‘leHPle LleKapTOBOl‘;l CUCTEMBEI
KOOpAWHAT B MPOCTPAHCTBE, MOCTPOCHUE MO 3aJaHHBIM KOOpAWHATAM TOYEK




Haxoxznenue ypaBHEHHUi OKPY)KHOCTH, cepbl, MIOCKOCTH. Beluucnenue
pacCTOSHUN MEXIY TOUKAMHU.

H3yueHue cBOMCTB BEKTOPHBIX BETUUYMH, MPaBUI1 Pa3sioKEHHUsI BEKTOPOB B
TPEXMEPHOM TMPOCTPAHCTBE, MPaBUJI HAX0XKIEHUS KOOPAUHAT BEKTOpPA B
NpPOCTPaHCTBE, MPaBU IEHCTBUNA C BEKTOpaMH, 3alaHHbIMH KOOPJUHATAMM.
[IpumMeHeHre TeopuH NMpHU peLeH|H 3a/]a4 Ha AEHCTBUA C BEKTOPaMH.
H3yyeHune cKkaasspHOro Npou3BeJEHUS BEKTOPOB, BEKTOPHOTO YPaBHEHHUA
NpsAMOM U MIIOCKOCTH. [IpuMeHeHre Teopuu NMpH peLeHnH 3aay Ha IEHCTBUS C
BEKTOpaMH, KOOPJAWHATHBIA METO/], MPUMEHEHUE BEKTOPOB /ISl BHIUUCIICHUS
BEJIMYMH YIJIOB U paccTOSHUNA. O3HAKOMIIEHHE C J0KA3aTeNbCTBAMHU TEOPEM
CTEPEOMETPHUHU O B3AUMHOM PACIOJIOKEHUH MPSIMBIX U MJIOCKOCTEH C
MCMO/Ib30BaHUEM BEKTOPOB




YUYEBHO-METOJMYECKOE 1 MATEPUAJIBHO-TEXHUYECKOE
OBECITEYEHME ITPOTPAMMBI YUEBHOM JUICLIUTIIMHBI

«MATEMATUKA»
OcBoeHue  mporpamMmsl  y4eOHOM  gucHMIUIMHBEI — «MaTtemaTtuka»

NpeAnojaraeT  Haluyue B IPoQeCcCHOHANbHOW  00pa3oBaTeNbHOIM
OpraHu3alyy, pealnusyolleil 00pa3oBaTeNbHYI0 IPOrpaMMy CPEIHEro 00IIEero
obpazoBanus B npeaenax ocsoenus OIIOII CITIO Ha 6a3e 0CHOBHOro 00IIEro
oOpazoBaHus, ydeOHOro kabuHeTa, B KOTOPOM HMEETCS BO3MOXXHOCTD
obecrieunTh OOydaromMMcs CBOOOAHBIA JocTyn B VIHTEpHET BO BpeMms
y4eOHOro 3aHATUA U IEPUOJ BHE YUEOHOI JEATENBHOCTH.

[Tomemenne kabunera ynoBieTBopsieT TpeOoBaHusiM  CaHHUTapHO-
snuaemMuogorndyeckux npasuia u HopMatuBoB (CaulluH 2.4.2 Ne 178-02) u
OBITh OCHAIIEHO THUIIOBEIM OOOpYAOBAaHUEM, YKAa3aHHBIM B HACTOSIIUX
TpeOoBaHUSAX, B TOM 4YHCIE CHELUATU3UPOBAHHOU Y4eOHON Mebenpo u
cpencTBaMu OOYy4eHHUs, JOCTATOUYHBIMU /ISl BBHIMOJIHEHHS TpeOOBaHMA K
YPOBHIO [IOrOTOBKU 00ydarommxcs'.

B kabuHeTe ecTh MyIbTUMEIUITHOE 000pY0BaHKE, TOCPEICTBOM KOTOPOTO
y4acTHHKH 00pa3oBaTeIbHOrO Ipolecca MOTyT MPOCMATPUBATH BU3YaTbHYIO
uHOpMALIUIO 10 MaTEeMaTUKE, CO3JaBaTh IPE3EHTALUU, BUIECOMATEPHAJIEbI,
UHBIE JOKYMEHTBHI.

B coctaB  y4eOHO-METOOWYECKOTO M  MaTepUAIbHO-TEXHUYECKOTO
obecrieyeHus mporpammsl ydeOHOW aucuuminHbl «MartemaTuka: anredpa u
Hayajla MaTeMaTHYECKOr0 aHaIn3a; FeOMETPUS» BXOJAT:

MHOTO(QYHKIIMOHATBHBIN KOMIUIEKC PENoJaBaTels;

- HanIsIHBIE MOCOOUS (KOMIUIEKTHI y4eOHBIX TaOIu1l, MIaKaToB,
MIOPTPETOB BHIJAIOIIMXCS YYEHBIX-MAaTEMAaTUKOB U 1Ip.);

- MH(GOPMALMOHHO-KOMMYHHUKATUBHEIE CPEJICTBA;

+ DKPaHHO-3BYKOBBIE 110COOUS;

- KOMILJIEKT TEXHUYECKOU JOKYMEHTAI[MH, B TOM YHUCJIE NaclopTa Ha
cpenctBa 00y4eHHsl, UHCTPYKLMHU T10 UX UCIIOJIb30BaHUIO U TEXHUKE
0€e3011acHOCTH;

- OMOMMOTEYHBIH (OHA.

B OuGmuoreunsiii ¢GoHA BXOAAT Y4YEOHHKH, Y4yeOHO-METOIUYECKUE
kommiekTel (YMK), oOecneuuBaronue OCBOCHHUE Y4YEOHOW AUCLUIUIMHEL
«Matematuka: anrebpa M Hadaja MaTeMaTU4YEeCKOro aHajau3a; FeOMETPUs»,
PEKOMEHI0BAHHBIC 15007t JOMYIIEHHbIE IS M CII0JIb30BaHUs B
npodeccHoHaNbHBIX 00pa30BaTENbHBIX OpraHU3alysIX, peaau3yoluX o00-




pa3oBaTeNbHYI0 IpOrpamMMy cpefHero obimero oOpa3oBaHHMs B Ipefenax
ocBoeHus OIIOII CITO Ha 6a3e ocHOBHOTrO 0011€T0 00pa3oBaHusl.

buGnuoreunsiii  GoHA MOXET OBITH JOMOJHEH JHIMKIONEIUSIMH,
CIpaBOYHUKAMH, HAYYHOH, HAYYHO-INOIMYJSIPHOH M APYroil JMUTEpaTypoi Io
MaTeMaTHKeE.

B nponecce ocBoeHus NporpamMmsl y4eOHOM AMCHMIUIMHEI «MaTteMaTukay
CTYACHTHl JOJDKHBI IIOJIyYUTh BO3MOXKHOCTH JOCTyIla K 3JIEKTPOHHBIM
yuyeOHBIM MaTepuajlaM 110 MaTeMaTHKe, UMEIOLUMCS B CBOOOJAHOM JIOCTYIIE B

cetu VIHTEepHET (Q/IEKTPOHHBEIM KHHUTaM, MpakTHKyMaMm, TeCTaM, MaTepuaiam
ElD u ap.).
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