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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 001meoOpa3oBaTelbHON y4eOHON AUCIUIUIMHBI MaremaTtnka
npeaHa3HayeHa IS W3YYCHUS  MaTeMaTHKd B MPO(EeCCHOHATBHBIX
oOpazoBarenbHbIX opranuzanusax CIIO, peanusyromux mporpaMMbl MOJITOTOBKH
CIICIIMAJIMCTOB CPEIHETO 3BEHA (ITI1ICC3) Ha 0Oa3e OCHOBHOI'O OOIIEro
oOpa3oBaHUsI.

[Iporpamma paspaborana Ha ocHOBe TpeboBanuit ®I'OC cpeanero obuiero
o0Opa3oBaHus, MPEIBABISIEMBIX K CTPYKTYPE, COACPHKAHUIO U pe3yIbTaTaM OCBOCHUS
y4eOHON TUCUUIUTMHBI MaTemMaTuka, 1 B COOTBETCTBHHM C PEKOMEHJAIMAMU 10
OpraHW3alliy TOJIYYEHHUs CPeAHETro 00Iero oOpa3oBaHUsS B Mpenesiax OCBOCHUS
o0pazoBaTEIbLHBIX TPOrpaMM CPEAHETO NMPOo(EeCcCHOHATBLHOTO 00pa3oBaHus Ha Oa3e
OCHOBHOTO oOmero o0pa3oBaHuss C y4eToM TpeOoBaHUM  (enepaabHbIX
rOCYJIapCTBEHHBIX 00Pa30BATEJIbHBIX CTAHJAPTOB W MOJIYYa€MOW CIEIHaTbHOCTH
cpeaHero  mpodeccuoHalbHOro  oOpa3zoBaHusi  (mucbmo  JlemapraMeHTa
roCyJapCTBEHHOM MOJMUTUKU B cdepe moaroroBku padouux kajapoB u IO
Munob6pHayku Poccuu ot 17.03.2015 Ne 06-259).

Conepxanue mporpaMmbl MaTemMaTuka HalpaBiIC€HO Ha JIOCTHUKEHUE
CICIYIOIIUX 1eJIe:

- obecnieyeHusi ChOPMHUPOBAHHOCTH MPEJICTABICHUN O COLIMANIBHBIX, KYJIbTYPHBIX U
HUCTOPUYECKUX (DAKTOpaX CTAHOBIICHUS MaTEMATHUKHU;

- obecnieueHusi CGOPMUPOBAHHOCTH JIOTHUECKOTO, aITOPUTMUYECKOTO U MaTeMa-
YECKOTO MBIILJICHUS;

- obecrieueHnst cPOPMUPOBAHHOCTH YMEHHUH MPUMEHSTH MTOTYYEHHBIC 3HAHUS TPU
PEIICHUH Pa3INYHBIX 33]1a4;

- obecnieueHus c(HOPMUPOBAHHOCTHU TPEACTABICHUM O MaTeMaTHUKEe, KaK 4YacTH
0O0I11eueIOBEYECKON KYJIbTYpPhl, YHUBEPCAIBbHOM SI3bIKE HAyKH, IO3BOJISIIOIIEM
OTMCHIBATh U U3y4YaTh PEATbHBIC TTPOIIECCHI U SIBJICHUSI.

B nmporpamMmy BKIIIOUEHO COJiepKaHUE, HAMpaBICHHOE HA (POpMHUpPOBAHUE Y
CTYJICHTOB KOMIETEHIIUNA, HEOOXOAUMBIX NJisi kadecTBeHHOro ocBoeHus [ITICC3
CIIO na 6a3e ocHOBHOro o0Imero oopa3oBaHus C MOJIYYSHUEM CPEIHETO OOIIETro
oOpa3oBaHUs.

[Iporpamma y4ueOHOM AMCIUILIMHBI MaTeMaThka SBISIETCS OCHOBOM IS
pa3paboTKH paboUuuX MporpamMM, B KOTOPHIX MpodeccruoHaIbHbIe 00pa30BaTeIbHbIC
OpraHu3allii, peaTn3yIoIIe 00pa30BaTEIbHYI0 NPOrpaMMy CpeaHEro OoOIIero
obpazoBanus B npeaenax ocsoeruss I[IIICC3 CIIO Ha 6a3e 0OCHOBHOIO OOIIEro
oOpa3oBaHus, YTOUHSIOT COAEpKaHUEe Y4eOHOro MaTepuaa, MmocjaeaoBaTeIbHOCTh
€ro HW3Y4YCHUs, paclpeecHUe YYeOHBIX YacoB, TEMATHKy WHIMBUIYaIbHBIX
MIPOCKTOB, BHUABI CAMOCTOSTCIBHBIX pPa0OT, YYUTHIBAs CIEMU(DHUKY MpOrpaMm
MOATOTOBKH CIIEIMAIMUCTOB CPEIHETO 3BE€HA, OCBAUBAEMOM CIICIIMATILHOCTH.

[Iporpamma MOXET WCIIONB30BATHCS JAPYTHUMH  TPO(PECCHOHATLHBIMU
oOpa3oBaTEIbHBIMU  OpPraHU3AIUMsAMH,  PEATU3YIOIMKMMH  00pa3oBaTEIbHYIO



IporpaMMy CpeHero 001Iero o0pa3oBaHus B MpeIeaX OCBOCHUS OCHOBHOM
porpaMmbl TOJATOTOBKHM crienuanuctoB cpeanero 3BeHa [IIICC3 na Oaze
OCHOBHOTO 00111eT0 00pa30BaHUs.

OBIIASI XAPAKTEPUCTUKA YYEBHOM JUCIHUIIJIAHBI



MATEMATHKA

Marematuka  gBisercs — (QyHIAMEHTAIbHON  001Ie00pa3oBaTeNbHOM
JUCIHUIUIMHOM CO  CIIOKUBIIMMCSL yCTOHYMBBIM  COJIEP’KaHUEM U OOIIMMH
TpeOOBAaHUSIMU K TIOJTOTOBKE 00yUaIOIIUXCS.

B npodeccruonanbHbIX 00pa3oBaTeIbHBIX OpraHU3aIMSIX, peanu3yronmx
o0pa3oBaTeNbHyI0 MPOrpaMMy CpEIHEro o0IIero oopa3oBaHUs B Ipenenax
ocBoenust IIIICC3 CIIO nHa 6a3e 0ocHOBHOTO 001Iero 00pa3oBaHusl, U3y4CHHUE
MaTeMaTUKH UMEET CBOM OCOOCHHOCTM B 3aBUCUMOCTH OT mpoduis
npodeccuoHanbHOT0 00pa30BaHMUS.

IIpu ocBoenun cnemuaiabHocTd 44.02.01 omkonpHOE o0Opa3oBaHUE
TYMaHUTapHOTO Npodumis NpodecCHOHATBLHOTO  00pa3oBaHuUs MaTeMaTuKa
u3zyuaercs Ha 6a3oBoM ypoBHe PI'OC cpennero odiiero oopazoBaHus.

DTO BBIpAXKAETCA 4YeEpe3 CoAepKaHue OOydeHHUs, KOJIMYECTBO YacoB,
BBIJICIISIEMBIX HAa HM3YyYEHHE OTHENIbHBIX TEM MPOTPAMMBbI, TNIYyOMHY MX OCBOCHHUSA
CTyJE€HTaMH, 4Yepe3 OO0beM U XapakTep NPAKTUYECKUX 3aHIATHH, BHUABI
BHEAYJAUTOPHON CaMOCTOSATEIBbHOM padOTHI CTYJEHTOB.

OO0mume nenu u3y4eHus MaTeMAaTHKU TPAAUIIMOHHO PEaTU3yIOTCA B YETHIPEX
HaIpaBJICHUIX:

1) oOuiee npencraBiaeHue 00 UAECSX U METOJAaX MaTEMaTHKU;

2) UHTEJUIEKTYaJIbHOE PAa3BUTHUE;

3) oBiaseHre HEOOXOAMMBIMU KOHKPETHBIMUA 3HAHUSIMU U YMEHUSIMU;
4) BocIUTATENLHOE BO3/ICHCTBUE.

st I'YMaHUTapHOTO u €CTECTBEHHOHAYYHOT O npoduneit
npodeccuoHaNbHOTO 00pa3oBaHusl 0o0Jiee XapaKTEpHBIM SIBIISETCS YCHUJICHUE
OOILIEKYJIbTYPHON COCTaBJISIONIECH Y4yeOHOM IUCHMIUIMHBI C OpHEHTaluer Ha
BU3YaJIbHO-00Pa3HbIi U JIOTHYECKHUI CTHIIM y4eOHOU paboThI.

Takum o00pa3zoM, peanuzaius CoJepXKaHUs y4eOHOW  JAUCIUTLIIUHBI
OPUEHTUPYET HA MPHUOPUTETHYIO POJIb MPOLIECCYATbHBIX XapaKTEPUCTUK YUEOHOU
paboThl, 3aBUCAIIUX OT Mpoduiisa MpodhecCUOHAIIBHOTO 00pa3oBaHusl, MOJTYUYEHUS
OMbITA HCIMOJIb30BAHUS MATEMAaTUKU B COJEPKATEIbHBIX U MPO(ECCHOHATBHO
3HAUYMMBIX  CHUTyallUaX 10  CPaBHEHHI0O ¢  (popMaibHO-ypPOBHEBBIMH
PE3YIbTATUBHBIMHU XapaKTEPUCTUKAMHU OOyUCHHUS.

Copepxanve y4eOHOM JUCHMIUIMHBI pa3pabOTaHO B COOTBETCTBUU C

OCHOBHBIMU COJICPKATESIHHBIMU JTUHUSMU 00YUCHUST MATEMATHKE:
o anredpanveckas JUHU, BKIIIOYAIOIIAs CUCTEMAaTU3allMI0 CBEACHUN O YHCTIax;
M3yYE€HHE HOBBIX M 0000IlEHHE paHee HW3YUYCHHBIX oOlepaiuii (BO3BEICHUE B
CTENEHb, M3BJICYEHHE KOPHA, JOrapu(pMupoBaHHE, CHHYC, KOCHHYC, TaHIEHC,
KOTaHT'€HC U 0OpaTHbIE K HUM); U3yUY€HHUE HOBBIX BUJIOB YHMCJIOBBIX BBIPAKEHUH U
bopMys; COBEpPIICHCTBOBAHME NPAKTUYECKMX HABBIKOB U  BBIYUCIUTEIbHOU
KyJbTYphl, pacUIMPEHHE U COBEPUICHCTBOBAHME aireOpanvyeckoro armnapara,
c(OPMUPOBAHHOTO B OCHOBHOHM IIKOJIE, M €ro IMPUMEHEHHE K PEIICHUIO
MaTEeMaTUYECKUX U TMPUKIAJIHBIX 337144,



o TEOPETUKO-(PYHKIIMOHANbHAS JIMHUS, BKJIIOYAIONIas CHCTEMAaTU3alUI0 |
paciMpeHne CBeeHUN O (PYHKIHAX, COBEPIICHCTBOBAHUE TpadUUECKIX YMEHHI;,
3HAKOMCTBO C OCHOBHBIMM HJESIMHU M METOJAMH MAaTEMaTUYECKOIO aHajh3a B
o0beMe, TO3BOJIIIOLEM HCCIEN0BAaTh JJIEMEHTAapHble (YHKIMM U peliarh
IpocTeiIlne reoMeTpuyecKue, PU3nYecKue U Jpyrue MpuKiaJHble 3a1a4;

. JUHUS YpaBHEHUN M HEPABEHCTB, OCHOBAHHAasg HA IOCTPOCHUH M
UCCIIEJOBAaHUM MaTEMaTUYECKUX MOJIETIEH, IepeceKkaroniasics ¢ aareopanyeckon u
TEOPETUKO-QYHKIIMOHAIBHON  JUHUSAMH U BKIIOYAlOU[ass  pa3BUTHE |
COBEPIIICHCTBOBAHNE TEXHHUKHU anreOpanyecKux MpeoOpa3oBaHUN ISl peIIeHUs
ypaBHEHUN, HEPABEHCTB M CHUCTeM; (popMHpOBaHHE CIOCOOHOCTH CTPOUTH H
UCCJIEI0BATh MPOCTEUIINE MATEMATHUYECKUE MOJIEIU MPU PEUICHUH HPUKIIAIHBIX
3aJ1a4, 3a7a4 U3 CMEXHbBIX U CIIELIMAJIBHBIX JTUCLUUILINH;

o reOMETpUYECKas JIMHMS, BKIIOYAIONIas HAaIJISIAHBIE TMPEACTaBICHUS O
IPOCTPAHCTBEHHBIX (PUTypax U U3y4EHHE UX CBOWCTB, OPMUPOBAHUE U PA3BUTHE
IPOCTPAHCTBEHHOTO  BOOOpaXEHMsI, pa3BUTHUE CIOCOOOB  T€OMETPUUYECKUX
WU3MEPEHNI, KOOPANHATHOIO U BEKTOPHOT'O METO0B ISl PELIEHUS MATEMATHYECKUX
U TIPUKJIQJHBIX 3a/1a4;

o CTOXaCTUYECKas JIMHUS, OCHOBaHHAs HAa pa3BUTUH KOMOMHATOPHBIX YMEHUH,
IPEICTABICHUM 0 BEPOSITHOCTHO-CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX
OKPYXAaFOILIEr0 MHUpA.

Pa3nenbl (Tembl), BKJIIOYEHHBIE B COJAEpXKAaHUE Y4E€OHOM AUCIUIUIMHBI,
SBIIAIOTCA OOIIMM JJIsi BceX Mpoduiield npodecCuoHaIbHOro o0pa3oBaHus U MpHU
BCEX 00beMax yuyeOHOro BPEMEHHM HE3aBHCHUMO OT TOTO, SIBISETCA JIU y4yeOHas
nucruIuimHa Marematrka 6a30Boi Wi TPOQPHITBHOM.

B nmpumepHbIX TemaTHyecKuX IIIaHaX HporpaMMbl y4uyeOHBIH MaTepual
OpeacTaBieH B (QopMe  YepenyIollerocs — pa3BepThIBAaHUS  OCHOBHBIX
CollepKaTeNIbHBIX ~ JUHUM  (anreOpawueckas,  TEOPETUKO-(PYHKIIMOHAIbHAS,
YPaBHEHUN W HEPABEHCTB, I€OMETPUYECKAs, CTOXACTHYECKas), YTO IO3BOJISIET
rMOKO HCIOJIb30BaTh MX PAacCIOJIO)KEHHE W B3aMMOCBSI3b, COCTABISTH pabOunii
KaJICHOApHBIA IUIaH, MO-pa3HOMY dYepenys yuyeOHble TeMbl (IJ1aBbl y4eOHHKA),
y4UTHIBas MPOGUIb NpodhecCHOHATBLHOr0 00pa3oBaHus, Crelu(UKYy OCBAMBAEMOM
npodeccun CIIO, rimyOuny u3yueHus: Matepuasna, ypoBeHb MOJTOTOBKU CTY/ICHTOB
10 MaTeMaTHKE.

[Ipensiaraemple B NPUMEPHBIX TEMATHYECKHX IUIAHAX pa3Hble OOBbEMBI
yu4eOHOro BpeMEHM Ha H3y4YyeHHEe OJHONM U TOM JK€ TEeMbl PEKOMEHAYETCs
UCIIOJIb30BaTh JUUISl BBINOJHEHUS pPa3jiMuYHbIX Y4eOHbIX 3afaHuil. Tem cambiM
pa3nuuus B TpeOOBaHUAX K pe3yjbTaTaM 0Oy4eHHUs MPOSBATCA B YPOBHE HaBBIKOB
0 PEIICHUIO 33/1a4 U B ONBITE CAMOCTOATEIBHONU PadOTHI.

Nzyuyenne oOmieoOpa3oBatenbHOW Y4eOHOM aucCHUIUIMHBL Marematuka
3aBeplIaeTcs MOJBEICHUEM UTOTOB B (popMEe MMUCBMEHHOTO JK3aMeHa B paMKax
MIPOMEKYTOYHOM aTTECTALlMH CTYAEHTOB B mpouecce ocBoeHust ocHoBHou [ITICC3
CIIO c nonyyeHueM cpeiHero ooiero oopa3oBaHus .

B pazgene nmporpammbl «ConepkaHue y4eOHON MMCIUIUIMHBD) KYpCHUBOM



BbIJIEJICH MaTepuaj, KOTOPBIA MpU M3yYEeHUH MaTEeMaTHKU U Kak 0a30BOM, U Kak
npoUIbHON yueOHON AUCIUILTUHBI KOHTPOJIIO HE MOJICKHT.

MECTO YYEBHOH JUCIHUIIJIMHBI B YYUEEHOM ILJIAHE



VYyeOnass aucuumiauHa Marematuka sBIsE€TCS y4e€OHBIM MPEIMETOM
o0s13aTenbHOM peAMeTHO o0nactu MaremaTuka u uadopmaruka ®I'OC cpeanero
oO1miero oOpa3oBaHwms.

B mpodeccnonanpHpix 00pa3oBaTeIbHBIX OpPraHU3AIUSAX, PEaTU3yIOIINX
00pa30BaTeNbHYIO IPOTpaMMy CpeIHEro oOmiero oopazoBaHus B Ipenaenax
ocBoenust [IIICC3 CIIO na 6a3e ocHOBHOTO 001Iero 00pa3oBaHus, yueOHast
TUcCHUIUIMHA MarteMaThka H3y4daeTcs B 0011€00pa3oBaTeIbHOM  ITHKJIE
yueOHoro mmana IIIICC3 CIIO na 6a3e OCHOBHOroO OOIIEro OOpa3oBaHUs C
MOJIy4eHHeM cpeHero oomero oopazoanus (ITIICC3).

B yue6npix mmanax [IIICC3, ydeOnas mucuumimHa MaTtemaTuka BXOIUT
B cocTaB 00X 00I1e00pa30BaTEeIbHBIX YUEOHBIX AUCHUILUINH, ((OPMUPYEMBIX U3
oOs3aTenbHbIX TpeaMeTHbIX obnacteit ®I'OC cpennero oduiero o0pa3oBaHusl, s
npodeccuit CI1O cooTBeTcTBYIOMIEr0 MPOoQuiIs mpodhecCuoHaIbHOT0 00pa30BaHMUs.

PE3YJIbTATBI OCBOEHUSI YYEBHOM JUCIHUIIJINHBI



OcBoenue cojaepkannsi yaeOHON MUCIUILTMHBEI MarteMaTtnka oOecrieunBacT
JTOCTIKCHHUE CTYICHTAMH CIICIYIOIINX pe3yibmamaos.
JIUYHOCHHDbIX.
¢ c(hOPMUPOBAHHOCTH TPEICTABICHUN O MATEMATHKE KaK YHUBEPCAIHLHOM SI3BIKE
HAyKH, CPEJCTBE MOJICTUPOBAHMS SBJICHUW U MPOILIECCOB, 00 HAESIX M METoAax
MaTEeMaTUKH;
® IOHMMAaHUE 3HAYUMOCTH MaTeMaTHK{ Ui HAayYHO-TEXHUYECKOIo Iporpecca,
c(hOpPMHPOBAHHOCTh OTHOIIEHUS K MaTeMaTHKE KaK K YacTH OOIIEeYEIOBEUECCKOM
KyJIbTYphl 4Y€pe3 3HAKOMCTBO C HWCTOPHEH DPAa3BUTHUS MAaTEMAaTHKH, 3BOJIOIHMEH
MaTEeMaTHUYCCKUX UCH;
® Pa3BUTHE JIOTUYECKOTO  MBINUICHUS, TPOCTPAHCTBEHHOTO BOOOpaKeHUS,
QITOPUTMHUYECKOU KYJIbTYPhl, KpUTUYHOCTH MBIIIUICHHUS] HA YPOBHE, HEOOXO0IUMOM
JUTst Oy yien mpodeccuoHanbHOM AeSTENbHOCTHU, JIJISl MPOIOJKEHUST 00pa30BaHUS
U caMo0Opa30BaHus;
® OBJIQJICHUE MAaTEMAaTUYECKUMU 3HAHUSAMH U  YMEHUSAMH, HEOOXOAUMBIMU
B ITOBCETHCBHOM JKU3HH, TSI OCBOCHHUS CMEKHBIX €CTECTBEHHOHAYYHBIX TUCIIUTUIAH
U JUCHHIUIMH TPO(ECCHOHATBLHOTO IMKJIA, IS TOJydeHus oOpa3oBaHHs B
o0J1acTsX, He TPeOYyIoIUX YriyOJIeHHOW MaTeMaTUYECKOW MOITOTOBKH;
® TOTOBHOCTh U CLIOCOOHOCTH K 00pa30BaHUIO, B TOM YHKCIIe caMOO0pa30BaHuUI0, Ha
NPOTSDKEHUM BCEM  JKM3HU; CO3HATEIBHOE OTHOIICHHE K HENPEPhIBHOMY
00pa30BaHUI0 KaK YCIIOBUIO YCIEIIHONW MPOQECCHOHATBHON W 0O0IEeCTBEHHOU
NEeSTeIbHOCTH;
® TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITEJIbHOM, TBOPYECKON M OTBETCTBEHHOM
NEeSATEeTbHOCTH;
® TOTOBHOCTh K KOJUISKTHBHOW pabOTe, COTPYIHUYECTBY CO CBEPCTHUKAMH B
oOpazoBaTeIbHOM,  OOIIECTBEHHO  TMOJE3HOW,  Yy4yeOHO-HCCIIEeI0BATEIbCKOM,
MIPOCKTHOM U APYTUX BUAAX ACATEIHHOCTH;
® OTHOIIIEHUE K MPO(ECCHOHANBEHON NEeATeTbHOCTH KaK BO3MOXXHOCTH y4acTHs B
pEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYJIapCTBEHHBIX, OOIICHAIMOHAIBHBIX
npo0iem;

Memanpewnemubtx:
¢ YMCHHUC CaMOCTOATCIIbHO OIIPCACIIATH HCINU ACATCIbHOCTH WU COCTABIIATDH IIJIAHBI
ACATCIBHOCTH, CaMOCTOATCIBHO OCYHCCTBJIATD, KOHTPOJHUPOBATH u

KOPPEKTUPOBATh JCATEIBHOCTD, HWCIIONB30BaTh BCE BO3MOXKHBIC PECYpCHI IS
JTOCTHOKCHHSI TTIOCTABJICHHBIX IIEJICH U pea3aliy IJIAHOB JISATeIbHOCTH; BRIOUPATH
YCTENIHBIC CTPATETUN B PA3INIHBIX CUTYAIIHSIX;

® YMEHHE MPOAYKTUBHO OOIIATHCA M B3aUMOJCHCTBOBAThH B MPOIIECCE COBMECTHOM
NEATeTbHOCTH, YYWUTHIBATH TO3HMIMH JIPYTUX  YYACTHUKOB  JIEATEIHLHOCTH,
a2 eKTUBHO pa3pemarbh KOHPIUKTHI,

e BJIa/ICHUC HaBBIKAMH MTO3HABATEIILHOM, YI4eOHO-UCCIIEOBATEIIBCKON U MTPOKT-
HOM JeATeIbHOCTH, HaBBIKAMH Pa3pEIICHHs MPOOJIeM; CITIOCOOHOCTh U TOTOBHOCTD K
CaMOCTOSATEIILHOMY ITOUCKY METOJIOB PEIICHHUS MPAKTHYSCKHUX 3a/1a4, TPUMEHEHHUIO
Pa3IMYHBIX METOJIOB ITO3HAHHSI,



® TOTOBHOCTh M CIOCOOHOCTH K  CaMOCTOSITENIbHOM  MH(OpPMAaIMOHHO-
ITIO3HABATEIILHON JIESITENBHOCTH, BKIIIOUAsi YMEHUE OPUEHTUPOBATHCA B PA3JIUYHBIX
VUCTOYHHUKAX HMH(POPMALIMH, KPUTHYECKH OLICHMBaTh W HHTEPIPETUPOBATH
UH(pOpPMaIMIO, IOJTYYaEMYI0 U3 Pa3IMYHbIX HCTOUHUKOB;

® BJIAJICHUE S3BIKOBBIMU CPEICTBAMU — YMEHHUE SICHO, JIOTUYHO U TOYHO M3J1ararb
CBOIO TOYKY 3PEHHsI, HCIIOIb30BATh aJICKBaTHBIC I3bIKOBBIE CPECTBA;

® BJIJICHUE HABbIKAMU [103HABATEIbHON pe(IEKCUN KaK OCO3HAHUS COBEPIIAEMBIX
JEWCTBUM U MBICIMTENBHBIX MPOLECCOB, UX PE3YJIbTATOB M OCHOBAHWM, T'PAHMII
CBOEr0 3HAHUSA W HE3HAHUSA, HOBBIX II03HABATEJIBHBIX 3a4a4 M CPEACTB HX
JOCTUKEHUS,

® 11€JIEYCTPEMIIEHHOCTh B MOMCKAaX M MPUHATUU PELICHUN, COOOPA3UTENBHOCTh U
UHTYULUS, PAa3BUTOCTh MPOCTPAHCTBEHHBIX IPEACTABICHUM; CIOCOOHOCTH
BOCIIPUHUMATh KpPacoTy U TApMOHMIO MUPA;

npeomMemHulx:

¢C(hOPMUPOBAHHOCTbH MIPEJICTABICHUI O MaTeMaTHKE KaK YaCTU MUPOBOI KyJIbTYpPbI
U 0 MECT€ MaTeMaTUKH B COBPEMEHHON LMBWIM3AIMHU, O CIOCO0aX OMHCAHUS Ha
MAaTeMaTUYECKOM SI3bIKE SIBJICHUN PEaJbHOIO MUPA,

¢ COPMUPOBAHHOCTh TMPEJCTABICHUNA O MaTEMaTHUYECKUX MOHATHSAX Kak o
BAKHEMIIMX MAaTEMaTUYECKUX MOJEIAX, ITO3BOJIAIOIIMX ONMCBHIBATH U H3y4daTh
pasHble MPOLECCHl U SABJICHUS; ITOHMMAHUE BO3MOYKHOCTH aKCUOMATUYECKOIO
ITOCTPOCHUSI MATEMATUYECKUX TEOPUH;

® BJIAJICHUE METOJAMH JOKAa3aTEIbCTB M QJITOPUTMOB PELICHUS, YMEHHE HX
IIPUMEHSITh, TPOBOJIUTH JI0KA3ATEIBHBIE PACCYKIACHHUS B XO/I€ PELICHUS 3a/aY;

® BJIAJICHUE  CTAHJAPTHBIMA  NPUEMAMHM  PEUIEHUS  PalMOHAIBHBIX U
UppaLMOHAIbHBIX, ITOKA3aTEIbHbIX, CTEIICHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN
Y HEPABEHCTB, UX CUCTEM; UCIIOJIb30BAHUE I'OTOBBIX KOMIIBIOTEPHBIX IIPOTPaMM, B
TOM YHUCJE Ul NOMCKA IYTU PELICHUS W MIUIIOCTPALUM PELICHMs YpaBHEHUU U
HEPABEHCTB;

¢ c(hOpPMUPOBAHHOCTD MPEACTABICHUI 00 OCHOBHBIX MOHSTHUSIX MaTEMaTUYECKOTO
aHaJau3a U UX CBOMCTBAX, BJIAJECHUE YMEHHEM XapaKTEPU30BaATh OBEACHUE
(GyHKUHNA, UCTIOIB30BAHKE TIOJYUYEHHBIX 3HAHUM 1J1 ONMCAHUS U aHAJIN3a PeaIbHbIX
3aBHCUMOCTEH;

® BJIAJICHUE OCHOBHBIMM IIOHATUSAMH O IUIOCKMX M  IPOCTPAHCTBEHHBIX
reoMeTpUYecKux (purypax, ux OCHOBHBIX CBOMCTBAX; CPOPMUPOBAHHOCTH YMEHHUS
pacrio3HaBaTb Ha YEpPTE)KaX, MOJEIAX M B PEAJTbHOM MHUPE TIE€OMETPUUYECKHE
burypsl; TpUMEHEHNE N3YYCHHBIX CBOMCTB reOMETpUUECKUX (uryp u popmMyt ajs
pELIEHHs] TEOMETPUYECKUX 3a]a4 U 33]1a4 C IPAKTHUYECKUM COJIEPKAHUEM;

¢ c(hOPMUPOBAHHOCTh TPEJCTABICHUNA O Tpolleccax M SIBICHUSX, HMEIOUIUX
BEPOSATHOCTHBIN XapaKTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIBHOM MUDE,
00 OCHOBHBIX MOHATHUSAX 3JIEMEHTAPHOU TEOPUU BEPOSITHOCTEW; yMEHUN HAXOAUTH U
OLICHWBATh BEPOSITHOCTH HACTYIUICHHS COOBITUH B MPOCTEHIIMX MPaKTUYECKUX
CUTyalUsAX U OCHOBHBIE XapAKTEPUCTUKHU CIy4alHbIX BEJINYH;

® BJIaJICHUE HABBIKAMHU HCIIOJIb30BaHUs T'OTOBBIX KOMIIBIOTEPHBIX NPOrpaMM IIpU



PCIICHUN 3aaa4.

COJIEPKAHUE YYEBHOHN JUCIUIIJIUHBI

BBenenue



MaremMaTika B HayKe, TEXHUKE, JKOHOMHKE, HH()OPMAITMOHHBIX TEXHOJIOTHSIX
U TIPAaKTUYECKOH nestenbHOCTH. llemw W 3amaum W3ydeHWs] MaTEeMaTHKH IPH
ocBoenuu npodeccuii CI10.

AJI'EBPA
Pa3BuTHe NOHATHS O YUCIIE
Ilenbie m panvoHanbHBbIC yncha. JlelcTBUTeNbHBIC uucia. [Ipubaudsicennvle
evruucaenus. Komnaexcuvie uucna.
Kopuu, crenenu u jorapupmsi
Kopuu u crenenn. KopHu HaTypanbHOM CTENEHM M3 YHCIA U UX CBOMCTBA.

CreneHn ¢ paluMOHAIBHBIMM TOKa3aTelNsiMU, uX cBoiictBa. CreneHu ¢
NEWCTBUTEIBLHBIMU ITOKa3aTeaaMu. Ceolicmea cmenenu ¢ OeucmeumenbHbim
nokazamesem.

Jlorapudm. Jlorapudm uncna. OcHOBHOE JTOTapupMHUUECKOE TOXIECTBO.

JlecsaTuuHble U HaTypalbHbIe Jorapudmsl. [IpaBuna nelictBuii ¢ JorapupmMamu.
[Iepexon kK HOBOMY OCHOBAHUIO.
IIpeoOpazoBanue anreOpanyeckux BolpaxkeHui. [IpeoOpazoBanue

PaLMOHAIIBHBIX, UPPALIMOHAJIBHBIX CTEIIEHHBIX, IIOKA3aTEIbHbIX U
Jorapu(pMUUECKUX BbIPAKEHUH.

IIpakTHYyeckue 3aHATHS:

Apudmernueckue IEHUCTBUS HaJ YHUCIIaMHU, HAXOXJICHHUE NPUOIMKEHHBIX
3HAYEHUWA BEJIMYMH W  MOrPEIIHOCTEH  BBIYMCIEHUH  (aOCOMIOTHOM U
OTHOCHUTEJIBHOM ), CPaBHEHUE YUCIIOBBIX BHIPAKEHUM.

Brrunciienne u cpaBHeHHE KOpHEN. BBITONIHEHNE pPaCcYETOB C pAIUKAJIAMH.
Pemenne nppanroHabHbIX ypaBHeHn. HaxoxaeHue 3HaUeHUN CTETIEHEN
C pauuMoHalbHbIMM TmoOKa3zaTtensiMu. CpaBHeHue creneHell. IIpeoOpazoBanus
BBIPAKECHUH, COJAEPKAILNUX CTENCHU. Pelienne noka3arebHbIX YPaBHEHU .

Pewienne npukinagHeix 3amad.

Haxoxnenue 3HaueHwil sorapudma 1O NPOU3BOJIBHOMY OCHOBAHHUIO.
[lepexon OT OOHOrO OCHOBaHUSA K JpYyromy. BbluucieHne #W CpaBHEHHE
jorapupMoB. JlorapudmupoBanue 151 MTOTEHIUPOBAHUE BBIPAKEHUM.
[IpuOnukeHHbIE BBIYKMCICHUS W pEHIeHUs MNPUKIAAHBIX 3aaad. PeiieHue
Jorapu(pMHUECKUX YpaBHEHHI.

OCHOBbI TPUTOHOMETPHUH

OCHOBHbBIC MOHATHS



Panunannas mepa yrina. Bpamarensnoe nBuxkeHue. CUHYC, KOCUHYC, TAHT€HC
Y KOTAHT€HC YKCIIa.

_OcHOBHbIE TPUTOHOMETPUYECKHE TOKIECTBA.

@opmynel  npuBeneHus. Dopmynsl crnoxeHus. DopMysbl  yABOEHUSA.
Dopmynbl NOOBUHHO20 Yed.

IIpeoOpa3zoBaHusi MPOCTEHIINX TPUTOHOMETPHYECKUX BbIPAKEHU.

[IpeoOpazoBaHne CyMMbl TPUTOHOMETPUUYECKHUX (DYHKIIMI B TPOU3BEECHUE U
NPOU3BENIEHUSI B CyMMY. Bbwipadicenue mpucoHOMempuyeckux @YHKyul uepes
MAH2EHC NOJIOBUHHO20 APSYMEHMmA.

Tpuronomerpuvyeckue ypaBHeHUS U HEPAGEHCMBA.

[Ipocrerimme TPUTOHOMETPUYECKUE YPaBHEHUS. lIpocmetiwue
MpuU2oHOMempuyecKue HepageHcmad.

OOpatHble TpUTOHOMETpUUYeCcKHe (GYHKIUUA. APKCHHYC, apKKOCHHYC,

apKTAHT€HC.

IIpakTnyeckue 3aHATHS:

PanuanHbIil MeTON U3MEPEHUS YIJIOB BPAIICHUS U CBS3b C TPalyCHOM MEpOil.

OCHOBHBIE ~ TPUTOHOMETPUYECKUE TOXKIECTBA, (POPMYJBI  CIIOKEHUS,
YABOCHHS, TMpeoOpa3oBaHWE€ CyMMbl TPUTOHOMETpHUYECKHX  (DyHKIMI B
pou3BeJIeHUE, MPeoOpa3oBaHUe MPOU3BEICHUS TPUTOHOMETPUUECKUX (QYHKIIUMA B
cymmy lIpocreiiimme TpUroHoMeTpuYECKUE YPAaBHEHUS U HEPABEHCTBA.

OOparHble TpUTOHOMETpUUYECKHE (YHKIHUU: apKCUHYC, apKKOCHUHYC,
apKTaHTEHC.

®YHKIIUU, UX CBOMCTBA U TPA®UKHA

@Oynxknuu. OOnacTh ONpeAeseHusT M MHOXXECTBO 3HAauyeHUM; rpaduk
GbyHKUIMH, TOCTpOoeHUE TpaduKoB GYHKUUN, 3aJAHHBIX PA3IMYHBIMU CIIOCOOAMH.

CsoiicTBa byskunmn MOHOTOHHOCTb, YETHOCTD, HCUYETHOCTbD,
OTPaHUYCHHOCTh, MEPUOJUYHOCTH. I[IpOMEX)yTKHM BO3pacTaHus | YOBIBaHUS,
HauOoJIbIlIeeE YW HaWMEHbIIIee 3HAYEHUs, TOYKU IKcTpemyma. ['paduueckas
unteprperauus. I[lpuMepsl (YHKIIMOHATBHBIX 3aBUCUMOCTEM B  pEabHBIX
npoiieccax u sBJICHUsX. ApudmMeTndeckue onepanuu Haj GyHkiusamu. CroxHas
bynkuus (komnosunus). Ilonsmue o HenpepvigHoCmu QyHKYUU.

Ooparubie dyukuuu. Obnacmv onpedenenusi u 001acmb 3HAYEHU
oopamnou pyuxkyuu. I pagpux obpammoii pyHxyuu.

CreneHnble, NnoKa3arejbHbIe, JorapupmMuvecKue "
TpUuroHoMerpudeckue pynkuun. Q0Oparubie TpUroHoMeTrpuieckne GyHKumnu.

Omnpenenenus QPyHKIMMA, UX CBOWCTBA U TpaUKH.

IIpeoOpazoBanust rpadukoB. [lapannenpHbIi  MEpeHOC, CUMMETPUS
OTHOCUTEIBHO OCEH KOOPAMHAT U CUMMETPHUS OTHOCUTENIBHO Hayanaa KOOpAUHAT,



CUMMETPHUSI OTHOCUTENIBHO MPSAMON Y = X, PacTSHKEHUE M C)KaTHUE BJIOJIb OCEH
KOOpAUHAT.

IpakTyeckune 3aHATHUS:

[IpuMepbl 3aBUCUMOCTEN MEXKAY IEPEMEHHBIMU B PEATIbHBIX MPOLIECCaX U3

[TokazaTenbHble, JOrapuPMUUIECKUE , TPUTOHOMETPUYECKUE YPABHEHHUS U
HepaseHcmeaa.

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

IocaenoBareabHocT. CrocoObl 3aJaHusg M CBOWCTBA YHMCIIOBBIX
ITOCJIEA0BATEIBLHOCTEN. llonamue 0 npeoeine nocne008amenbHOCmu.
Cywecmeosanue npeoena MOHOMOHHOU 02PAHUYEHHOU NOCIe008AMENbHOCTI.
CymMupoBaHue nocieioBaTeabHocTed. beckoHeuHo yObIBaromias reoMeTpudecKast
IIPOTPECCHS U €€ CyMMa.

IIpousBoanas. [lonstue o npou3BogHON (QYHKIHMH, €€ TEOMETPUUECKUN U
dbusndeckuit CMBICI. Y paBHEHUE KacaTenbHOM K rpaduky ¢yHkuuu. [IponsBogHbie
CYMMBI, Pa3HOCTH, MPOU3BEACHMS, YacTHOro. I[IpoW3BOAHBIE OCHOBHBIX
aneMeHTapHbIX (QyHkiud. [IpuMeHeHue MpPOU3BOAHON K UCCIEAOBAHUIO (PYHKIIHIMA
U noctpoeHuto rpadukoB. Ilpouzeoodnvie obpamHol GYHKYUU U KOMHOIUYUU
dyuryuu.

[Ipumepbl HUCHONB30BAHUS MPOU3BOJHOM [JI1 HAXOXKICHUS HAWIY4IIEro
pelleHNs] B NPUKJIAOHBIX 3a1adax. BTopasd mpou3BojHas, €€ reOMETPUUYECKUN U
dbusudeckuit cmpici. HaxoxaeHue ckopocTu A1 mpoiiecca, 3aaHHoro Gopmynoi
U TpauKom.

ITepBooOpa3nasi u uHTerpaJ. [[pumenenne onpeaeaIeHHOro HHTErpana Jjis
HAXOKJEHUS IJIOIAIM KpUBOJIMHEWHOH Tpaneuu. @opmyna Herotona-Jleitonuia.
[IpuMepbl TpUMEHEHHS UHTErpaia B (PU3UKE U T€OMETPUH.

IIpakTuyeckue 3aHATHSA:

YucnioBas mocieaoBaTeIbHOCTD, CIIOCOOBI €€ 3aJ]aHusl, BBIYUCIICHUS YJICHOB
nocnenoBarenbHocTd. I[lpenen mocnenoBarenbHOCTH. beckoHeuHo yObIBaromas
reOMETPUYECKAS IPOTPECCUSL.

[IponsBonHass, MEXaHMYECKUA M TE€OMETPUYECKUM CMBICI IPOU3BOIAHOM.

Onpenenenue ¢Qyukiuii. Iloctpoenne u urenne rpaduKoB QYHKIUH.

Uccnenosanune ¢yukiuu. CBONCTBa JIMHEHHOM, KBaApaTUYHOU, KYCOUYHO-

JTUHENHOU 1 poOHO — MuHEeWHON PyHKIuil. HerpeprIBHBIC 1 IEPUOIUIECKUC

¢bynakiuu. CBolcTBa U Tpaduiku CHHYCA, KOCHHYCA, TAHTEHCA U KOTAaHTEeHCA.

Oo6parnupie QyHkiuu u ux rpaduku. OOpaTHbIE TPUTOHOMETPUUECKUE

¢ynkuuu. [TpeobpazoBanus rpaduka pyHkuun. ['apMonndeckue konedanus.

YPABHEHUSA U HEPABEHCTBA



YpaBHeHHs U CHCTeMBI YpaBHeHUH. PanioHabHbIe, HppalMOHAIbHEIE,
IT0KA3aTEJIbHBIC U TPUTOHOMETPUUYECKUE YPABHEHUS U CUCTEMBI.

PaBHOCHMIBHOCTH ypaBHEHHM, HEPABEHCTB, CUCTEM.

OcHOBHbBIE TIPUEMBI MX pelIeHUs (pa3yioKEHWE HAa MHOYKUTENH, BBEJICHUE
HOBBIX HEU3BECTHBIX, [10/ICTAHOBKA, TpaUUEeCKUIl METON).

HepaBencrBa. PanmonanbHsle, UppallOHaIbHBIC, TI0KA3aTEIbHBIC
U mpueoHomempudeckue HepaBeHCTBA. OCHOBHBIC IIPUEMBI UX PEILECHUS.

Hcnonb3oBanue CBOMCTB U IPapUKOB (PYHKIMI NPH PeLlIeCHHH YPAaBHEHUN U
HEPaBEHCTB.

Meton unTepBanoB. M300pakeHne Ha KOOPAWHATHOW TIJIOCKOCTH MHOKECTBA
pelIeHU YPaBHEHUI U HEPABEHCTB C JBYMS IIEPEMEHHBIMU U UX CUCTEM.

IIpuxknaxubie 3agayu. IlpuMeHeHMe MaTEeMAaTUYECKUX METONOB UL
pELICHUsT COAEpXKATeNbHbIX 33Jau W3 PA3IMYHBIX 00JacTel HAyKH M MPAKTHKH.
WNHuTtepriperanys pe3ysbraTa, y4eT peaabHbIX OIPAaHUYCHUN.

IIpakTHyeckue 3aHATHUA:

Kopuu ypaBHenuit. PaBHocuiabHOCT,  ypaBHeHUU. IIpeoOpazoBanue
YPaBHECHUM.

OCHOBHBIE IIPUEMBI pEILICHUS YpPAaBHEHWW. PerieHue cucrteM ypaBHEHUHU.

Hcnonb3zoBanue CBONUCTB U rpadukoB HYyHKIUN JJIsl peICHUsI ypaBHEHUH U
HEPABEHCTB.

KOMBUHATOPHUKA, CTATUCTUKA U TEOPUSA BEPOATHOCTEN

JIEeMEHTbl KOMOUHATOPUKHU

OcHOBHBIE TIOHSATUSI KOMOMHATOPUKW. 3aJauyd Ha TOJCYET YHCia
pa3MelleHnid, IEPEeCTaHOBOK, coueTanuil. Pemenre 3amay Ha nmepeGop BapuaHTOB.
®opmyna Ounoma Hprorona. CBolicTBa OMHOMHUHANBHBIX KOA(D(GUIIMEHTOB.
Tpeyronbauk [Tackans.

DJIeMEeHThI TEOPUH BEPOSITHOCTEI

CoObITHE, BEpOSITHOCTH COOBITHS, CJIOKEHUE U YMHOXKEHHUE BEPOSITHOCTEH.
Ilonuamue o nezasucumocmu cobvimuii. /[uckpemuas ciyuainas 6eluyutd, 3aKoH ee
pacnpedenenus. Hucnosvie xapakmepucmuxu OUCKPEMHOU CAVYAUHOU GeIUYUHDL.
Ionsamue o 3axone 6o1buILUX YUCE.

DJIeMeHThl MATEeMATHYECKOM CTATUCTUKH

IIpencraBierre MaHHBIX (TAaOIUIBI, JUAarpaMMBbl, TpadUKH), 2eHepanrbHas
COBOKYNHOCMb, 6blOOpKA, CcpedHee apupmemuueckoe, meouana. Illonamue o
3a0auax Mamemamuieckou CmamucmuKu.

Pewenue npakxmuueckux 3a0ay ¢ npumeHenuem eposimHOCIMHbLIX MemoO08.



IIpakTHyeckue 3aHATHUA:

Hcropust pa3BUTHSI KOMOMHATOPUKHU, TEOPUU BEPOATHOCTEN M CTATUCTUKH U
UX pOJIb B Pa3IMYHBIX cdepax dYeToBeuecKor KusHeaesTenbHocTu. [IpaBuia
KOMOMHAaTOpUKH. PemeHne koMOMHATOpHBIX 3ajad. Pa3meleHusi, coueTaHus U
nepectanoBku. buaoM HerotoHa n tpeyronpHuk Ilackans. IIpuknaanasie 3amaun.

Kitaccnueckoe orpezesieHre BEposITHOCTH, CBOMCTBA BEPOSATHOCTEM, TEOpEMa
O CyMMe BeposTHOCTEeH. Bprumcienne BeposTHOcTe. IIpukiiagHeie 3amadn.
[IpencraBiienre 4ncioBbIX NaHHBIX. [IpuKitanasie 3anaun.

I'EOMETPUA

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

B3anMHOe pacnosiokeHHe JByX NpsMBIX B IpocTpaHcTBe. IlapannensHocTh
npsaMoil M mIockocTd. IlapamensHocTh TUIOCKOCTEW. IleprneHauKyIsIpHOCTH
OpsMOM M IIOCKOCTH. [leprneHauKynsp W HaKJIOHHAsA. YTOJd MEXIy HNpsIMOW U
IJIOCKOCTBIO. JIByrpaHHbIii YTOIL Yron MEXKITY TTOCKOCTSIMM.
[lepneHANKYISPHOCTD ABYX MJIOCKOCTEN.

I'eomeTpuyeckue npeodpa3zoBaHusl MPOCTPAHCTBA: MapaUIEIbHBIN NEPEHOC,
CUMMETPHS OTHOCUTENBHO INIOCKOCTH.

[TapamnensHoe mnpoekTupoBaHue. [11owade opmo2oHaNbHOU NPOEKYULU.
N300paxeHne npocTpaHCTBEHHBIX (PUTYP.

MHoOrorpaHHuKH

Bepiuunsl, pedpa, rpanu MHOTOrpaHHuKa. Paseepmra. MHuozoepanmbie yeubi.
Buinyxknvie mnocoepannuxu. Teopema Junepa.

[Ipuszma. Ilpssmas wu  wuakiownmas tupusma. llpaBuibHas  npusma.
[Mapamnenenunen. Ky0.Ilupamuza. [lpaBuiibHast nupamMua. Y ceueHHass TUPAMUIA.
Terpasap. Cummerpun B KyOe, B mapajuielenurnene, B INpU3ME U NHUpaMuUje.
Ceuenus ky0a, IpU3Mbl U TUPAMU/IBI.

[IpeacraBnenre o MPaBWIHHBIX MHOTOTPAHHHUKAX (TETpadap, KyO, OKTadp,
JOACKadIp U UKOCAdIP).

Tena 1 NOBEPXHOCTH BpallleHU

Hunuuaap u koHyc. YceueHHbI koHyc. OcHOBaHuE, BbICOTa, OOKOBas
MOBEPXHOCTh, 00pa3yrolas, pa3pepTka. OceBble CEUeHMs U CEUCHHUS MTapajlieJIbHbIe
OCHOBAHHIO.

[Tap u cdepa, ux ceuenus. KacarenapHas TUIOCKOCTH K cdepe.

N3Mmepenust B reoMeTpuu

O6neM u ero uzmepenue. MuarterpanbHas opmyna oobema.

@opMynbl 00beMa Ky0a, MNPSMOYroJbHOTO Mapaijiesienuiesia, MPU3MBbI,
nunuHapa. dDopmynbl  o0beMa mnHpamMuga U KoHyca. DopMysibl  ILIOIIAAH



MOBEPXHOCTEH UIMHAPA U KoHyca. DopMyIibl 00beMa mapa U miomaan cQepsl.

[Tono6ue Ten. OTHOLIECHUS TUIOMIAACH MOBEPXHOCTENH U 00BEMOB MOT0OHBIX
TEI.

KoopanHaTsl 1 BEKTOPBI

[IpsimoyronbHast (1ekapToBa) CUCTEMa KOOPAMHAT B IpocTpancTee. Dopmyna
PacCTOSIHUS MEXY IByMsI TOUKaMHU. Y paBHEHUS CHEPbl, nIOCKOCMU U NPAMOLL.

Bekropel. Monyns BekTopa. PaBeHCTBO BEKTOpOB. CIIOKEHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3nokeHne BEKTOpa MO HAIPABICHHUSAM. YTOJ
MEXIy IByMs Bekropamu. [Ipoeknums BekTtopa Ha ocb. KoopaumHatel BekTOpa.
CkansipHo€e IpOU3BEACHUE BEKTOPOB.

Hcrnons3oBaHne KOOPAMHAT U BEKTOPOB IIPU PELICHUM MATEMATHYECKUX U
IPUKJIAJAHBIX 337a4.

IIpakTUyeckue 3aHATHSA:

IIpr3Haku B3aMMHOIO PACIOJIOXKEHUS IPSAMBIX. YTOI MEXAY MPSAMBIMHU.
B3anmHoOe pacniosiokeHne NpsIMbIX U TWIOCKOCTeN. [lepnieHauKynsap u HaKIOHHAs K
IUIOCKOCTU. YTOH MEXIy INpsSMOA M IUIOCKOCTBIO. TeopemMbl O B3aMMHOM
PACITOJIOKEHUH IPSIMOM M TJIOCKOCTH. Teopema 0 Tpex NepHueHauKyIsapax.

IIpu3HaKy ¥ CBOMCTBA MMAPAIIIEIBHBIX U IIEPIICHAUKYIISPHBIX INIOCKOCTEM.

PaccTostHue OT TOYKH 10 IIJIOCKOCTH, OT IPSIMOM J0 INIOCKOCTH, PACCTOSHUE
MEXIYy  IUIOCKOCTSAMM,  MEXAY  CKPEUIMBAIOIIUMU  [PAMBIMH,  MEXKIY
IPOU3BOJIBHBIMU (PUTYpaMH B IPOCTPAHCTBE.

[TapannenbHOe NPOEKTHUPOBAHWE U €ro CBOMCTBA. Teopema o niowaou
OPMO2OHANLHOU ~ NPOEeKYuu  MHO20Y20AbHUKA.  B3auMHOE  pacronoKeHUe
MPOCTPAHCTBEHHBIX PUTYD.

Pa3nuunbie BUIBI MHOTOTpaHHUKOB. VX n300paxenus. CeueHusi, pa3BepTKU
MHOTOTpaHHHUKOB. [lnomane moBepxHOCTH. Buapl cuMmeTrpuil B MPOCTPAHCTBE.
CuMmMmeTprs Ten BpalleHUWss W MHOTOIPAaHHUKOB. BpluMcieHuwe muiomanei u
00BEMOB.

Bekropel. JleiictBus ¢ BekTopamu. JlekaproBa cucremMa KOOpPAMHAT B
IIPOCTPAHCTBE.

VYpaBHeHUE OKPYKHOCTH, cepbl, IIIOCKOCTH. PaccTosgHre MEXTy TOUKAMHU.
JelicTBusi ¢ BEKTOpaMH, 3aJlaHHBIMM KoopAuHaTtamu. CKalIpHOE MPOU3BEIICHHE
BEKTOPOB. BEKTOpHOE ypaBHEHHE NPSMOU U TIIIOCKOCTH. Mcrosib30BaHe BEKTOPOB
IIPU JOKA3aTENbCTBE TEOPEM CTEPEOMETPHU.

IIpumepHbIe TeMbI pedepaToB (10KJIAT0B), HCCIAEA0BATEIbCKHX IPOEKTOB



HenpepriBabIeApOOH

[IpuMeHeHune CI0KHBIX MTPOLIEHTOB B SKOHOMUYECKUX pacueTax
[TapannenbHOE MPOEKTUPOBAHUE

Cpennue 3Ha4eHus U UX IPUMEHEHUE B CTAaTUCTUKE
BekTopHoe 3ajaHue npsIMbIX U TUIOCKOCTEN B MTPOCTPAHCTBE
CrnoxeHre rapMOHHYECKUX KoJieOaHuM

['padmueckoe penieHue ypaBHEHUN 1 HEPABCHCTB
[IpaBusbHBIE U MOTYIPABUILHBIE MHOTOTPAHHUKH
Konunueckue ceueHusi U uX NPUMEHEHHUE B TEXHUKE
[Tonsarue nuddepennmrana u ero MPUIOKEHUS

CxeMbl bepHysuM MOBTOPHBIX UCTIBITAHUMA

HccnenoBanye ypaBHEHUN U HEPABEHCTB € IapaMETPOM



TEMATHYECKOE IINTAHUPOBAHHUE

I[Ipu  peamuzamuu  cojepxkaHusg  oOIIeoOpa3oBaTeIbHOM  yueOHOMU
aucuuiuineel Martemarnka B mpenenax ocBoeHus IIIICC3 CIIO nHa 6ase
OCHOBHOTO 00IIIeT0 00pa30BaHMs C MOJYUYCHHEM CPEIHETo OOIIero oopa3oBaHus
MaKcHUMallbHas yueOHas Harpy3Ka 00y4JarolIuXcsi COCTABIISIET: 110 CIICIUAIBHOCTH
CIIO 44.02.01 HomxomnbHOe oOpa3zoBanue - 214 wac. U3 HUX — ayauTopHas
(o0s3aTenbHAsT) Harpy3Ka 00yJaronuxcs, BKIoYas MpakTHIecKue 3aHsaTus, — 156
4ac; BHeAyAUTOPHAs CAMOCTOSTENIbHAs padoTa CTyICHTOB —58 4acoB.
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Tema 1.1 16 12 4

PasButne nonsarusa o uncie

Tema 1.2 22 18 4

Kopnu u crenenu,

norapudm

Tema 4.1 14 12 2

[IpsiMble U TJIOCKOCTH B IPOCTPAHCTBE

Tema 3.1 7 4 3

DneMeHTbl KOMOMHATOPUKH

Tema 4.2 12 10 2

Koopaunats! 1 BEKTOpHI

Tema 1.3 14 8 6

OCHOBBI TPUTOHOMETPUN

Tema 1.4 26 20 6

@DyHKIUM UX CBOICTBA U rpaduku

CreneHHble, TOKa3aTeNbHbIE,

norapupMuIecKue u

TPUTOHOMETPHYECKHE (PYHKINU

Tema 4.3 16 12 4

MHororpanHuku

Tema 4. 4 13 8 5

Tena 1 MOBEPXHOCTH BPALICHUS




29 24 5)
Tema 2.1
Hauana maremaTrnueckoro anajimsa

9 6 3
Tema 4. 5
N3mepenus B reoMeTpuun
Tema 3. 2 9 6 3
DJIEMEHTBI TEOPUH BEPOSTHOCTEH.
DJIeMEHThI MaTeMaTHYECKON CTaTUCTUKU
Tema 1.6 19 16 3
VYpaBHEHUs U HEPABEHCTBA
Brinonnenue MHAMBUYaTbHbBIX 8
MIPOCKTOB
Hroro 214 156 58




CAMOCTOATEJIBHASA PABOTA CTYJAEHTOB

Ne Tema Bun padotsl Koauu
n/m €CTBO
4acoB
1. PasBurtue nousitus o Pemenne ynpaxueHnuil mo teme «KoMIUIEKCHBIE YHCTa» 4
qucie
2. KopHuu u crenenu, Pemenne ynpaxuenuii no teme «Kopam» 4
JorapupmMsl Pemenue ynpaxxsHeHuil 1o TeMe «/IeHCTBUA CO CTECIICHIMU
Pemenne ynpaxxuenuii mo teme «CBOWCTBA J0TapumMoB»
3. [psaveie 1 wiiockocTu B | CocTaBUTH KOHCIEKT Mo TeMaM: «I'eomeTprueckue
NMPOCTPAHCTBE npeoOpa3oBaHus IPOCTpaHCTBay, «IlapamnensHoe 2
MIPOEKTUPOBAHUEY
4. DJIeMeHTbI BeImonHATh TECT MO TeMe «IIEMEHTHl KOMOWHATOPHKI»
KOMOUHATOPUKH 3
5. KoopanHaTthl u BekTopbl | Pemenue 3amau o Teme «KoopanHaTHI U BEKTOPHL B
MIPOCTPAHCTBE» 2
6. OcHoBBI TpUTOHOMeTpHUH | PemieHne ynpakHeHHH 10 TeMe «ApKCHHYC, apKKOCHHYC,
apKTaHT€HC, aPKKOTAHT€HC
Pewmenue ynpaxxnenuil no reme «Haxoxxnenue sHaueHui 6
TPUTOHOMETPHUYIECKHUX BBIPAXKECHUI
Pewmenue ynpaxknenuil 1o reme « [puroHomerpudeckue
TOKIECTBAY
7. @OyHknuu ux cpoiictea n | 1. Pemenue ynpaxHeHuit mo treme « QyHKIMH UX CBOMCTBA U
rpadpukn rpadukny 6
CreneHHsle, 2.BeimonauTh rpaduueckyro padoty mno teme «Iloctpoenue
NnoKa3arteJibHbIe, rpaduKoB JOTapuPMHUIECKUX M TOKA3aTENbHBIX (YHKIHID.
JorapupMudecKne u
TPHUTOHOMETPHYECKHE
GyHkuun
8. MHoOrorpaHHHKH N3rorosnenne Mojenei reoMeTpruIeckux Guryp 4
Brmmonnuts Tect
9. TeJia ¥ MOBEPXHOCTH Pemenue 3anay 1o teme «Tena 1 NOBEPXHOCTU BPALLEHUS .
BpalleHust Brmmonanuts TecT no teme «Tena u NOBEPXHOCTH BpALCHHUS» 5
10. | Havana 1. Pemenne ynpaxxnenuii mo teme «IIpousBonxasy»
MaTeMaTHYEeCKOIo Pemenne ynpaxuenuii o reme «lIpumenenue npousBoHON K
aHaJM3a UCCJIEJIOBAaHUIO QYHKIIMI»
Pemenne ynpaxuenuii no teme «IlepBooGpazHas» 5
Pemenne ynpaxsenuii o reme «llimomans KpUBOIUHENHON
TpaTneum»
11. | Wi3mepenus B reomeTpun | Pemenne 3a1ay Ha HaxoXkJeHHE 00BEMOB MHOTOTPAaHHHKOB 3
12. JJiIeMeHThI TeOPUH CocraBnenne KpoccBOpa TO TeMe «DJIEMEHTHl TEeOpHH
BEPOSITHOCTEIA. BEPOSATHOCTEN. DIIEMEHThl MATEMAaTUUECKON CTATUCTUKID) 3
DJIeMeHThbI
MaTeMaTH4eCKOM
CTATHCTHKH
13. | YpaBHenus u Pemenne ynpaxHeHuil 1o teme «YpaBHEHUS U HEPABEHCTBA» 3
HEPABEHCTBA CocraBnenue kpoccBopaa mno Teme «Mctopus pa3BuUTHA
YPaBHEHHI
14. BrinosHeHne MHAMBUyAJIbHBIX IPOEKTOB 8
Hroro 58




XAPAKTEPUCTUKA OCHOBHbBIX BUJ1OB AEATEJIBHOCTHU

CTYJAEHTOB

Copaepxanne o0yuennst

XapakTepucTHUKA OCHOBHBIX BU/I0OB /1eSIT€JILHOCTHU CTYJAEHTOB (HA
YPOBHE YUeOHBIX JelCTBHIi)

Pa3zButne nousaTus o
qucie

Brimonnenne apudmernyecknx NeHCTBUI Haj YUCIaMH, COYETasl YCTHBIE H
MUCbMEHHBIE TTPUEMBI.

Haxoxmenne mNpHOMMKEHHBIX 3HAYCHWH BEIMYWH W MTOTPENTHOCTEH
BBEIYHMCIICHUNA (aOCONIOTHOW ¥ OTHOCHTEILHOW); CpaBHEHHE YHCIIOBBIX
BeIpakeHMi. HaxoxkneHnue ommbOOK B MpeoOpa3oBaHHUAX U BBIYUCICHUSX
(OTHOCHTCSI KO BCEM ITYHKTaM IPOTPaMMBbl)

Kopun,
Jorapupmbi

CTelNeHH,

O3HaKOMJIEHHE C TIOHSTHEM KOPHS N-0f CTENEHH, CBOMCTBAaMH PaluKaloB U
MIPABUJIAMU CPAaBHEHHS KOPHEH.

DopMyIIMpPOBAHUE OMPEAEICHUS KOPHS U CBOMCTB KOpHEW. Beruucnenue u
CpaBHEHHE KOPHEH, BBIITOJHEHUE IPUKUIKH 3HAYECHHSI KOPHSL.
IIpeoOpa3oBanue YHMCIOBBIX M OYKBEHHBIX BBIPQKEHHUM, COIEpPIKAIINX
paJuKabl.

Beimonnenne  pacuetoB 1m0 (GopMynaM, — CoIAepKALIAM
OCYILECTBIISISI HEOOXOAUMBIE TTOICTAHOBKH U IIPe00pa30BaHusl.
OnpeneneHre paBHOCWIBHOCTH BBIpaXEHMH ¢ panukaigamu. Pemenue
MPPALMOHAIBHBIX YPABHEHUH.

O3HaKOMJIEHHE C MIOHATHEM CTETICHH C IEHCTBUTEIBHBIM IIOKA3aTENIEM.
Haxosxnenue 3Ha4eHUH CTENIEHH, UCTIONB3Ysl IPH HEOOXOJUMOCTH
MHCTPYMEHTAJIbHBIE CPEACTBA.

3anucsIBaHUE KOPHsI N-01 CTENIEHH B BUJIE CTETIEHHU C APOOHBIM MIOKA3aTEIEM
1 Ha00OPOT.

QopMyIMpOBaHUE CBOMCTB  CTENEHEW. BblumcieHue cremeHen ¢
palMOHAIBHBIM [10KA3aTeNIEM, BBIIIOJHEHUE NPUKUJKHA 3HAYECHMS CTEICHU,
CpPaBHEHHE CTETIECHEH.

IIpeoOpa3oBanue YHMCIOBBIX M OYKBEHHBIX BBIPRKEHHUH, COIEpIKaIIMX
CTEIIEHU, IIPUMEHSIS CBOMCTBA. PellleHne oka3areabHbIX ypaBHEHHMN.
O3HakOMJIEHHE C NPUMEHEHHEM KOPHEH M CTENEHEW INpH BBIYMCICHUH
CPEIIHUX, JIEJIEHHN OTpe3Ka B «30JIOTOM CeueHUMn». PelleHne NMpHKIaJaHbIX
3a/1a4 Ha CJIOKHbBIE ITPOLICHTHI.

paauKabl,

IIpeoOpa3oBanue
ajredpanyecKux
BbIpaKeHU I

BrinonHeHune nmpeodpa3oBaHuil BIpaXKESHHH, IPUMEHEHHE (OPMYII,
CBSI3aHHBIX CO CBOICTBaMH CTETeHEH U Jorapru(MOB.
Omnpenenenre 00JIacTH IOMYCTUMBIX 3HAYSHHUN JIOTapUPMUIESCKOTO
BhIpakeHHs. PenieHue torapupMudeckux ypaBHeHUH

OCHOBBI TPUTOHOMETPUUA

OcHOBHbBIC TOHATHS

W3yyeHne paguaHHOr0 METoJa M3MEPEHMS YIJIOB BPAILLCHUS U UX CBS3H C
rpaagycHoil Mepoil. M3o0pakeHune yrioB BpalleHUS Ha OKPY>KHOCTH,
COOTHECCHME BEJIMUUHBI YITIa C €r0 PACIOI0KEHUEM.

DopmMyITUpoBaHUE ONPEASTCHUH TPUTOHOMETPHUUECKIX (DYHKLIUH AJIS YTIIOB
MOBOPOTA M OCTPHIX YIJIOB IPSAMOYTOJIBHOTO TPEYTOJbHUKA 1 OOBICHEHHE UX
B3aMMOCBSI3H

OcHoBHBIE TpUroHo- | llpuMeHeHne OCHOBHBIX TPUTOHOMETPHUECKHUX TOXAECTB ISl BBIUMCIICHUS
MeTpH4YecKHne 3HAYEHUH TPUTOHOMETPUUECKUX (PYHKIMHA MO OJHON M3 HUX

TOKAECTBA

IIpeoOpa3oBanus Nzydenne OCHOBHBIX (DOPMYNI TPUTOHOMETPHUU: (QOPMYIBI CIOXKEHHS,
NMpocTefmux YABOEHUS, MpPeoOpa3oBaHUs CyMMBl TPHUTOHOMETPHUYECKHX (QYHKIMH B
TPHTOHOMETPHYECKHX MIPOU3BEJICHUE U NMPOU3BEACHUSA B CyMMY U IPUMEHEHHUE NPH BBHIYHMCICHUH

BbIpaKeHMI

SHAYCHUS TPUT'OHOMETPUUYCCKOI'O BBIPAXKCHUA Y YIIPOUICHHUA €T0.




O3HakoOMJIEHHE CO CBOWCTBAMU CHMMETPUM TOYEK Ha €IUHUYHON
OKPY>KHOCTH U IPUMEHEHHE UX A7 BEIBOJA (YOPMYI IPUBEACHUS

IIpocreiimmue
TPUIOHOMETPHYeCKHe
YPaBHEHHUS U
HepaseHcmea

Pemenue no ¢popmynamM 1 TPUTOHOMETPHUECKOMY KPYTY MPOCTEHIIINX
TPUTOHOMETPUIECKIX YPaBHEHHIA.

[Ipumenenne oOmMUX METOIOB pEIIeHHUs ypaBHEHWH (IpuUBeIeHHE K
JUHEMHOMY, KBaJpaTHOMY, METOJ Ppa3JIOKEHHs Ha MHOXHUTENIH, 3aMEHBI
MEPEMEHHO) IPU PEIIeHUH TPUTOHOMETPUUECKUX YPaBHEHUI.

YMeHue oTMedaTh Ha Kpyre pemIeHus MPOCTEUIINX TPUTOHOMETPHUYECKUX
HEPABEHCTB

ApKCHHYC, AaPKKOCHHYC,
apKTaHI'€HC YUCJIa

O3HaKOMJICHHE C TIOHSTHEM OOpaTHBIX TPUTOHOMETPUIECKUX (QYHKIIHUH.
W3yuyeHue ompeneneHU apKCHHYyca, apKKOCHHYCa, apKTaHI€HCa YHcia,
dbopMmynupoBaHMEe HX, M300paXEHHE Ha CAMHUYHOH OKPY)KHOCTH,
NpUMEHEHHUE [TPH PEHICHUH ypaBHEHUH

®YHKIHWU, UX CBOMCTBA U TPA®UKH

®yukuuu. [loasitue o
HeNpepbLIBHOCTH
GyHKuMH

O3HaKOMJICHHUE C TIOHATHEM NIEPEMEHHON, IPUMEPAMHU 3aBUCUMOCTEH MEXIY
NEPEMEHHBIMU.

O3HakoMJICHHE ¢ TIOHATHEM IpaduKa, orpeesieHHe PUHAIIC)KHOCTH TOUKU
rpaduky ¢yHkiuu. Onpenenenue 1o GopMysie MPOCTSHINEH 3aBUCUMOCTH,
Buna ee rpaduka. BelpaxkeHume mo Qopmyrne OTHOW MEepeMEeHHON dYepes
Jpyrue.

OzHakoMJICHHE C ompeaeieHueM QYHKUUH, (GOPMYIUPOBaHUE
Haxoxnenue obmactu onpeaeneHus 1 0071acT 3HAYeHUH QYHKIHN

€Tro.

CeoiicTBa QpyHKIMH.
I'paduyeckas unrep-
nperanus. [Ipumepsl
(GyHKIHOHAJIBHBIX 32-
BHCHMOCTEH B peasib-
HBIX Npoueccax u
SIBJICHUSX

O3HakoMJICHHE ¢ pUMepaMH (pYHKIMOHATIBHBIX 3aBHCHMOCTEH B pealbHBIX
nporieccax U3 CMEKHBIX TUCIUTUINH.

O3HakoMJICHHE C JOKa3aTeIbHBIMH PACCYXKACHUSIMUA HEKOTOPBIX CBOWCTB
TUHEWHOH U KBaIpaTUIHOH (YHKIIHIA, IPOBEICHIE HCCIIeIOBAHS IMHEIHOH,
KYCOYHO-IMHEHHOHW, JApOOHO-TMHEHHOW ©  KBaJpaTHYHOH  (QyHKIMH,
noctpoenne ux rpadukon. Iloctpoenne u ureHue rpaduxoB (yHKIHHA.
UccnenoBanne ¢pyHKIHM.

CocraBienue BUAOB (YHKUHMI 1O JAaHHOMY YCJIOBHIO, PELICHHE 3a/1ad Ha
IKCTPEMYM.

Brmonnenne npeodpazoBannii rpaduka GyHKIHN

OopaTHble pyHKIUH

Usyuenue nowsmusi ob6pammnou ¢ynxyuu, OnpeaeIeHue BUIa U noCmpoeHue
epauka obpamuoil Gyukyuu, HaxodxicoeHue ee odrACMU OnpedeseHus U
obnacmu 3navenuii. [IpuMeHeHHe CBOWCTB (QYHKIHMHA MpPHU HUCCIEIOBaHUU
YpaBHEHUH W penieHnH 3a7ad Ha AKCTpeMyM. O3HaAKOMIIEHHE C TOHSTHEM
CII0HOW (PYHKIIHU

CreneHHble, OKa3a-
TeJIbHbIE, JIorapud-
MHYecKHe U TPUTOHO-
MeTpuyecKue GyHKIUM.
OopaTtHbIe
TPUTOHOMETpPHYECKHE
bynkuun

Boruncienne 3HaueHUH (QYHKIMH 10 3HaueHUIO aprymenrta. OnpejaencHue
MOJIOKEHHUS TOUKU Ha TpaduKe Mo ee KoopAnHaTaM 1 Hao0opoT.
Hcnonp3oBanue cBOWCTB (YHKIMIA JUIS CPaBHEHHS 3HAYSHHWH CTENeHel u
siorapu()MoB.

[MocTpoenue rpadMKOB CTENEHHBIX U TorapudMuieckux QyHKIuii. Permenue
MOKA3aTeNbHBIX M JIOTapU(PMUYECKHX YpaBHEHHH M HEPABEHCTB 10
W3BECTHBIM AITOPUTMaM.

O3HakOMJICHHE C TIOHSITHEM HETPEPHIBHOW TEpUOAMYECKON (QYHKIINH,
(opMynupoBaHHE CBOMCTB CUHYCa U KOCHHYCA, IOCTPOEHHE UX TpaduKOB.
O3HakoMJICHHE C TOHATHEM TapMOHHYECKMX KOJIeOaHUH M TIpuMepamu
rapMOHHYECKUX KOJICOaHUI JUIS ONHMCaHUsI TMPOIECCOB B (DU3UKE U JIPYTHX
001acTsIX 3HaHMUS.

O3HakoMJICHHE C TIOHATHEM pPa3pbIBHOM MEpHOIUYEcKOd (YHKLUH,
¢opMynupoBaHHE CBOICTB TaHreHca M KOTaHIEHCa, IOCTPOCHUE UX

rpaduKoB.
[lpumenenne  cBOMCTB ~ (QYHKOMA  AAS  CpPaBHEHUS — 3HAYCHUH
TPUTOHOMETPUYECKUX  (yHKIMH,  peumieHus]  TPUTOHOMETPHUECKHUX




ypaBHeHHH. [locmpoenue 2paghuxos oOpamuvlx mMpucOHOMeMmpU4eCcKux
@yHryuil u onpedenenue no paguKam ux ceolcms.
BrinonHenne npeodpa3oBaHus rpa)uKoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ITociaenoBaTe JbHOCTH

O3HaKoOMJIEHHE C MOHATHEM YHCIIOBOM IOCIIEN0BATEIbHOCTH, CIIOCO0aMHU ee
3aJ]aHusl, BEIYMCIICHUSIMHU €€ YJICHOB.

Osnaxomnenue ¢ nousimuem npeoena nociedosamenviocmu. O3HaKOMIICHUE
C BBIYHMCICHUEM CyMMbl OECKOHEYHOI'O YHCIOBOTO psla Ha IpUMepe
BBIYHUCIICHUS CYMMBI O€CKOHEUHO yOBIBaIOIIEH FeOMETPUIECKOI Mporpeccuu.
Pemenue 3agau Ha mpuMeHeHne GOPMYIIBI CyMMBI OECKOHEUHO YOBIBatoIIei
TreOMETPUUYECKON MPOrpeccuu

IIpousBoaHas u ee

O3HaKOMIICHHE C ITOHATHEM TIPOHU3BOTHOM.

npuMeHeHUe Uzyuenne u (opMylIHpOBaHHE €€ MEXaHHYECKOI0 U TeOMETPUYECKOTro
CMBICNIA, W3YYCHHE QITOPUTMa BBIYMCICHUS MPOWU3BOTHONW Ha MpUMEpe
BBIYUCIICHUS MTHOBEHHOH CKOpPOCTH W  yIioBoro Ko3(p¢uimeHTta
KacaTeNbHOM.
CocTaBiieHUe YpaBHECHUS KacaTeJIbHOM B 00IIIEM BH/IE.
YcBoenne mpaBmi  AuddepeHIupoBaHus,  TaOMUIBI  MPOU3BOIAHBIX
AJIeMEHTApHBIX (YHKIWA, TpuMeHeHHue sl nud depeHnnpoBanus GyHKIIHA,
COCTaBJICHHsI ypaBHEHUS KacaTebHOH.
W3yyenne TeopeM O CBS3M CBOWCTB (YHKOMM U T[POU3BOJHOMH,
(hopMyITHUpPOBKA UX.
[TpoBeneHre ¢ TOMOIIBIO POU3BOAHON HCCIEAOBAHUS (PYHKIUH, 3a1aHHON
(hopMyIIOii.
YcraHOBNIEHHE CBS3H CBOMCTB (PYHKIIMU M MIPOU3BOJHOMN IO X IpadrKam.
IlpumeHeHne OPOM3BOAHON Ui pelleHHs 3aad  Ha HaXOXKICHUE
HaI/I6OJ'II)HICFO, HaMMCHBUICTO 3HAYCHUS U Ha HAXOKACHHUC DKCTPEMYMaA
IlepBooGpa3nas O3HaKOMJICHHE C TIOHSTHEM MHTETpaja U MepBooOpa3HOM.

U HHTerpaji

Wzydenne mpaBmia BBIYUCIEHUS IEPBOOOpa3HOM M Teopembl HproToHa-
JleiiOHua.

Pemenne 3amay Ha CBsI3b NEPBOOOPA3HON U €€ MPOU3BOIHOM, BHIYMCICHUE
MepBO0Opa3HOM IS JAHHOH (PyHKIINH.

Pemenne 3ama4 Ha pUMEHEHHE MHTETpaja JAJsl BBIYHCICHUS (PU3MYIECKUX
BEJIMYMH M TUIONIAAEH

YPABHEHUSA U HEPABEHCTBA

YpaBHeHHNS U CHCTEMBI
YpPaBHeHUil
HepaBencTBa u
CHUCTEMbI HEPABEHCTB C
ABYMS

nepeMeHHBIMH

O3HakoMJICHHE C HPOCTEHIIMMU CBEICHHSAMH O KOPHSAX alreOpanyecKux
YpaBHEHUH, MOHATHSIMHU HCCIIEIOBAHUS YPAaBHEHUH 1 CUCTEM YPaBHEHHH.
W3ydyenne Teopuu paBHOCHMIBHOCTH YpaBHEHMH M €€ TPUMEHEHHUs.
IloBropeHne 3amucu pelIeHHs CTAHAAPTHBIX YPaBHEHUM, NPHUEMOB
npeoOpa3oBaHKs ypaBHEHUM 1J1s1 CBECHUS K CTAaHAAPTHOMY YPaBHEHHUIO.
Pemenne  panuoHadbHBIX,  HPPAMOHAIBHBIX,  MOKA3aTENbHBIX |
TPUTOHOMETPUYECKUX YPABHEHHI U CHCTEM.

Hcnonp3zoBanue cBOWCTB M TpadMKoB QPYHKIWN ISl PEHICHHUS] ypaBHEHHM.
IToBTOpEHNE OCHOBHBIX MMPHUEMOB PEIIEHUS CHCTEM.

Pemenne ypaBHeHWH C TpPUMEHEHHEM BCEX MNPHEMOB (pa3loXKEeHHs Ha
MHOXHTENH, BBEJCHNSI HOBBIX HEU3BECTHBIX, MOJCTAHOBKH, Ipad)uecKoro
METOo/a).

Penrenne cucreM ypaBHEHWI C TNPUMEHEHHEM pPa3IMYHBIX CIIOCOOOB.
O3HakoMJIeHHE ¢ OOmMMH BOMPOCAMH  pEIICHUS HEPAaBeHCTB W
WCIIOJIb30BaHUE CBOMCTB U rpad)ukoB (PyHKIMI IPU PEILICHUH HEPABEHCTB.
Pemenne HepaBeHCTB M CHCTEM HEPABEHCTB C MPHUMEHEHHEM pa3INYHBIX
c10co00B.

[IpumeHeHne MaTeMaTHYECKMX METOMOB JUIS PEIICHHS COAEpKATEIbHBIX
3aJa4 M3 paszIMyHbIX 00JacTeil HayKd M NpakTuKu. MHTepmpeTupoBaHue
PE3yIBTATOB C YIETOM pEaTbHBIX OTPaHUYCHHUN




3JEMEHTBbI KOMBUHATOPUKH, TEOPUM BEPOSITHOCTEN U CTATUCTHKH

OcHOBHbIE NOHATHSA
KOMOUWHATOPHUKH

W3yuenne mpaBuina KOMOMHATOPUKM W TPHUMEHEHHWE TIPU PENICHUU
KOMOMHATOPHBIX 3a/1a4.

Pemenne kOMOWMHATOPHBIX 3allad METOJOM Mepedopa W TO MPaBUIY
YMHOXKEHHSI.

O3HakOMJICHHE C  MOHATHSIMH  KOMOWHATOPUKU:  Pa3MEIICHUSIMH,
COUCTAaHMSIMH, IIEPECTAHOBKAMH ¥ (QOopMyJaMH JUIl WX BBIYHCICHHS.
OObsicHeHne W TpuMeHeHne (OpMyN ISl BBIYHCICHHS pPa3MEIeHUH,
MEPECTAaHOBOK U COYCTAHUH MPU PEIICHUN 3a/1a4.

OsznakomiieHue ¢ OnHomoM HeroTtona u TpeyronsaukoM [lackans. Pemenne
MPaKTUYECKUX 3a/1a4 C UCIOb30BaHUEM MOHITHH W IPaBHI KOMOWHATOPUKU

DJ1eMeHTBI TEOPUH

N3yyeHne Ki1accu4ecKoro onpeneacHusl BEpOSITHOCTH, CBOMCTB

BEpPOSATHOCTEM BEPOATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEM.
PaccmoTpenne npuMepoB BBIUMCIIEHUS BeposiTHOCTEH. Perenne 3agad Ha
BBEIIHCIICHHE BEPOSTHOCTEH COOBITHI
IlpencraBiaenue O3HaKOMJICHHE C MIPEACTABICHUEM YUCIIOBBIX JAHHBIX U HX
JAAHHBIX (TA0JIULbI, XapaKTepUCTUKAMH.
AUATPAMMBI, Pemenne mpakTHUeckWx 3amad  Ha O00pabOTKYy YHCIOBBIX JIaHHBIX,
rpaguxu) BBIYMCIICHHAE UX XaPAKTEPUCTUK

I'EOMETPUSA

IIpsiMbie ¥ IJIOCKOCTH
B IIPOCTPAHCTBE

QopMynMpOBKa W IPUBEIAEHUE JIOKA3aTEJIbCTB IIPU3HAKOB B3aWMHOIO
pacroyioXeHus: NMpsSIMbIX W IUIOCKOcTed. Pacmo3HaBaHue Ha deprexax u
MOJENSAX Pa3IMYHBIX CJIy4yaeB B3aHMMHOI'O pACIIOJIOKEHHUS MpPSIMbBIX U
IIJIOCKOCTEN, apryMEHTUPOBAHUE CBOUX CYKICHUM.

DopMyJIMPOBAHUE OMNPEAEIEHUN, NPU3HAKOB U CBOWMCTB MapajulebHBIX U
NEPIEHIUKYISIPHBIX IUIOCKOCTEH, ABYTPAHHBIX U IMHEWHBIX YITIOB.
BelllonHEHNE IOCTPOEHUS  YIVIOB MEKY NPSAMBIMU, IIPSIMOU U INIOCKOCTBIO,
MEX/1y IJIOCKOCTSIMHU T10 OIMCAHMIO U PACcIIO3HABAaHUE UX HAa MOJIENSX.
[IpuMeHeHne MPU3HAKOB U CBOMCTB PACIONOXKEHUS MPSIMBIX U MJIOCKOCTEH
NIPY peLICHUH 3a1ad.

W3o0paxkeHne Ha pHCyHKax M  KOHCTPYMPOBaHHME HAa  MOJENAX
NEPIEHIUKYISIPOB M HAKJIOHHBIX K IUIOCKOCTH, IPSMBIX, MapajuleIbHBIX
IUIOCKOCTEH, YIJIOB MEXAy MpsIMOM M IJIOCKOCTBIO U 00OCHOBaHHUE
HIOCTPOEHHUSI.

Pemenne 3aJa4d Ha BBIYUCJICHHUEC T'COMETPHUYCCKHUX BCIMYUH. OmnucreiBanue
paccTosHusl OT TOYKM JI0 IUIOCKOCTH, OT MPSIMOM A0 IUIOCKOCTH, MEXIY
IIJIOCKOCTSIMH, MEXKOYy CKpCIIMBAaOIINMHUCH IMpAMBIMU, MEKOY
MPOU3BOJIBHBIMU (PUTYpaMHU B POCTPAHCTBE.

DopMynupoBaHHE W JOKa3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHHUAX
(TeopeM CyIlIecTBOBaHUs, CBOWCTBA).

N300paskeHne Ha YepTexax U MOAENAX PACCTOSIHUS U 0OOOCHOBAHUE CBOUX
cyxnenuid. OmpesieieHre W BBIYHUCICHHE PACCTOSHUM B IPOCTPAHCTBE.
[Tpumenenue Gopmys U TEOpeM IIIAHUMETPHUH TSl PEILICHUS 3a1a4.
O3HakOMJIEHHE C TIOHSATHEM TapajyIeIbHOTO MPOEKTUPOBAHUS U  €ro
cBOWCTBAMU. Dopmynuposanue meopemvl O NIOWAOU OPMOSOHANLHOU
npoeKyuu MHOo20yc0/1bHUKA .

IIpumenenne Teopun [Uii OOOCHOBAaHHMS IIOCTPOCHHH M BBIYMCIICHUH.
AprymMeHTHpOBaHHE CBOMX CYXACHHH O B3aUMHOM PpACIOJIOKEHHUH
POCTPAHCTBEHHBIX puUryp

MHororpaHHMKH

Onucanve # XapakTEepUCTHKAa PA3IMYHBIX BUAOB MHOIOTPaHHMKOB,
[IEPEUYMCICHUE UX AIIEMEHTOB U CBOMCTB.

N3o0pakeHne MHOTOTPAaHHMKOB ¥ BBIMIOJIHEHHWE IIOCTPOCHUS  HA
N300paKEHUAX U MOAEIISIX MHOTOTPAaHHHUKOB.

Breruncnenne JWHEHHBIX OJJEMEHTOB M YIVIOB B IPOCTPAHCTBEHHBIX
KOH(QHTYpaIusiX, apryMEHTHPOBAHUE CBOMX CYXKJCHUH.




XapakTepucTiuka U U300pakeHUE CEUEHUS, pa36epmKu MHO202PAHHUKOS,
BBIYHCIICHHE IJIOMIAAeH TOBEPXHOCTEH.

[MocTpoeHue mpocTelux ceueHuid Kyoa, mpu3Mbl, mupaMubl. [IpuMeHneHue
(haKkTOB ¥ CBEJICHUI M3 TUTAHUMETPHUH.

O3HakOMJIEHHE C BUIAaMH CHMMETPUH B MPOCTPAHCTBE, (OPMYIHPOBAHHE
ONpEeNeNCHU U CBOWMCTB. XapaKTePUCTHUKAa CUMMETPHUHU TEJl BpAIICHUS U
MHOTOTPaHHUKOB.

[IprumeHeHne CBOMCTB CHUMMETPUHM TpH pelleHuu 3anad. Mcmosb3oBaHue
MPUOOPETEHHBIX 3HAHWH ISl UCCIICIOBAHUS U MOJACITUPOBAHUS HECIOXKHBIX
3ajad.

N3obpaxeHne OCHOBHBIX MHOTOTPAaHHWKOB W BBITIOJHEHHE PHCYHKOB IIO
YCJIOBHSIM 3aa4

Tesa 1 IOBEPXHOCTH
BpallleHUA

O3HaKOMJICHHE C BUAAMHU TEJl BpalleHus, HOpPMYJIUPOBAHUE UX OTIPECICHUIM
W CBOICTB.

DopMyTHpOBaHHE TEOPEM O CEYEHHWH Iapa IUIOCKOCTHIO W IDIOCKOCTH,
KacaTeJbHOMH K cdepe.

XapakTepucTHKa ¥ U300paKCHUE TeIl BPALICHHSI, UX Pa3BEPTKH, CCUCHUSI.
PewreHue 3aga4 Ha MOCTPOCHUE CEUEHUH, BBIYMCICHUE IJIUH, PACCTOSHHIA,
yIII0B, omazaei. [lposenenue nokazaTenbHBIX PACCYKICHUN MPU PEIICHUH
3a1ad4.

[IpumeHeHne CBOWCTB CHMMETPUY TPU PEIICHUHU 3a7ad Ha TeJia BPaIleHWs,
KOMOHWHAIIHIO TE.

I/I306pa)KCHI/IC OCHOBHBIX prFHBIX TEJI U BBIITOJIHCHHUEC pI/ICYHKa 1o yCJ'IOBI/IIO
3a1a9M

HN3mepenus B
reoMeTpuu

O3HaKoMJICHUE C IOHSATHAMH IUIOIIAU U 00beMa, aKCHOMaMH U CBOHCTBAMHU.
Penrenue 3aqa4 Ha BBIYKCIICHHE TUIOMIAACH TUIOCKUX (QUTYpP ¢ TPUMEHEHUEM
COOTBETCTBYIOMIUX (opMyT 1 (akTOB U3 IIIAaHUMETPHUH. M3ydeHne Teopem o
BBIYUCICHUM OOBEMOB MPOCTPAHCTBEHHBIX TeJ, peIIeHHe 3agady Ha
MpUMEHeHUe OPMYIT BEIYHCIICHHSI 00HEMOB.

Wzyuenne  Qopmyn JAnsS  BBIUMCIEHHS  IUIOINAAEH  MOBEPXHOCTEH
MHOTOTPaHHUKOB U T€Jl BPaIlleHHUS.

O3HaKOMJICHHE ¢ METO/IOM BBIYHMCIICHHUS TIOLIAIU IOBEPXHOCTH CheEepBl.
Pemenue 3aa4 Ha BBIYMCIIEHHUE IO TOBEPXHOCTH MTPOCTPAHCTBEHHBIX
Tell

Koopannarel u
BEKTOPbI

O3HakOMJIEHHE C TOHATHEM BeKTOpa. 3yueHue nexapTOBOH CHCTEMBI
KOOpPAHMHAT B MPOCTPAHCTBE, OCTPOEHUE IO 3aJlaHHBIM KOOPJUHATAM TOUYEK
U IUIOCKOCTEH, HAX0XKI€HUE KOOPINHAT TOUYEK.

HaxoxneHnue ypaBHEHHI OKpPYXHOCTH, C(ephl, ITIOCKOCTH. Bwramcienue
pacCcTOSHUI MEXy TOUKaMH.

N3yyeHue CBOWCTB BEKTOPHBIX BEIUYMH, IPABWI PA3JIOKEHUS BEKTOPOB B
TPEXMEPHOM IPOCTPAHCTBE, NPABHI HAXOXKJIEHUS KOOpPAMHAT BEKTOpa B
MIPOCTPAHCTBE, MPaBHJI ACUCTBUI C BEKTOPAMH, 33aHHBIMH KOOPAMHATAMH.
IIpuMmeHeHne TeopHHM NpPH PEIIEHUM 3aJad Ha ACWCTBUS C BEKTOpaMHU.
N3yyeHne CKaJSIpHOTO IMPOU3BEIEHUS BEKTOPOB, BEKTOPHOI'O YpPaBHEHUS
MpsIMOM U II0CKOCTH. [IpuMeHeHne Teopuu py peIIeHUH 3a1a4 Ha JeHCTBHS
C BEKTOpaMH, KOOpPAMHATHBIH METOJ, TNPUMEHEHHE BEKTOPOB JUIA
BBIYMCIICHHS BEJINYUH YIJIOB U PACCTOSHUM.

O3HakoMJIEHHE C J0KAa3aTeIbCTBAMHU TEOPEM CTEPEOMETPUM O B3aUMHOM
PacToI0KEHUH MPSIMBIX U IIIOCKOCTEHN ¢ NCTIOIB30BAaHUEM

BEKTOPOB

YYEBHO-METOANUYECKOE, MATEPHUAJIBHO-




TEXHUYECKOE U UHO®OPMAIIMOHHOE OBECIIEYHEHHUE
OCBOEHUA NTPOI'PAMMbI YYHEBHOU JUCIIUITJIMHBI

0OY10.02 MATEMATHUKA

3.1. TpeboBanusi K MATEPUAJILHO-TEXHUYECKOMY 00eCIeYeHUI0
Peanuzanus nporpaMMbl y4eOHOW AUCIUIUIMHBI MaTeMaTUKa TpeOyeT HaIuyus
y4eOHOro kabMHeTa MaTEeMaTUKU

O6opynoBaHue yueOHOTO KaOMHeTa:

- ocajgo4yHbIe MecTta 30;

- pabouee MecTo MpernoaaBaTes;

- KJIaCCHasl I0CKa;

- y4eOHO — MPAKTHYECKUE MaTCPUAIIBI,

- y4eOHO — HarJsiiHbIe TOCOOuS;

- MYJBTUMEAUNHOE COTIPOBOK/ICHHE.

TexHnuyeckue cpeacTBa 00y4eHHs :

- IPOCKTOP;

- KOMITBIOTED.

3.2. HupopmanuonHoe odbecrnedeHue 00y4eHust
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