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PaccmoTpeno [Tpunsito

Ha 3aCeJaHUU TIPEAMETHO ITUKIOBOW KOMHCCHHU [MegarornueckuM coBeToM
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[Ipencenarens [TLK A.A. bepynbko [Iporokon Ne 5

3aB. ODull AxageMuyeckoro Kojuieaxa ot 20 nexabps 2023 T.

M. A. T'onseBa

Pabouast mporpamma paszpaboTaHa Ha OCHOBE OCHOBHONMNpOQeccCHOHANbHOW 00pa3oBaTeNbHOM
IporpamMMbl CpeIHero Mpo(ecCHOHaIbHOTO 00pa30oBaHMsl MPOTPaMMBI IMOATOTOBKH CIEIHATUCTOB
cpeaHero 3BeHa, cnernuanbHoctu 38.02.06 @unancel , PenepanbHoro 3akoHa Poccuiickoit @enepanyu ot
29 nexabps 2012 r. Ne 273- @3 O6 o6pazoanuu B Poccuiickoit @enepanuu (penakmus ot 25.12.2018r.)
u tpeboBanuit ®I'OC cpeanero npodeccronambHoro oobpazoBanus (mpukas ot 05.02.2018r. Ne 69 O6
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npodeccruoHanbHOr0 o0pa3oBanus 1o crenuanbHocTH 38.02.06 ®duHaHCHl (3aperucTpUpoBaHO B
Muntocte Poccun 26.02.2018t. Ne 50137) counanbHOIKOHOMUYECKOTO MPOoduis mpodhecCHOHATEHOTO
oOpa3oBaHus.

ConmepkaHue TpOTpamMMbl peaju3yeTcss B IMPOIECCe OCBOCHUSA CTYJIEHTaMH OCHOBHOM
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HKOHOMHYECKOro mnpo¢uist (Ha 0a3ze OCHOBHOro o0miero oOpa3oBaHHs) OYHOM (Qopmbl 0OyueHHUs B
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1 Crpykrypa mnporpamMmbl o00uIe00pa3oBaTeibHOH y4eOHOH UMCHUILIHHBI

MaremaTnka

1.1 IlossicHUTEIBbHAA 3aNIUCKA

[Iporpamma o6mieoOpa3oBaTenbHON yueOHOH aucnumuinHa MareMaTuka, mpeaHa3HadeHa
JUIST M3Y4YEHUsS MaTeMaTHKd B MpodecCHOHATBHBIX o0Opa3oBaTenbHBIX opranm3aiusax CIIO,
peanu3yromux 00pa3oBaTeIbHYI0 MPOTpaMMy CpeaHero oOmero oOpa3oBaHHs B Mpejeax
OCBOEHUSI OCHOBHO mpodeccuonaibHoi o0pazoBaTenbHoM nporpamMmbl CITO (OIIOIT CITO) na
0a3e OCHOBHOI'0 00111ero 00pa30BaHUs MPH MOATOTOBKE CIEIUAINCTOB CPEJHETO 3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeOoBanuii PI'OC cpemanero oOmiero
00pa3oBaHusl, TPEABSIBISIEMBIX K CTPYKTYPE, COJAEPKAHUIO U PE3yJIbTaTaM OCBOCHHUS YUeOHOM
JUCHUTUTAHBI «MaTteMaTuka, B COOTBETCTBUM C PeKOMEHJalusIMH 0 OpTaHU3AINH 0Ty YCHHS
cpenHero oOmiero oOpa3oBaHus B MpeaesaX OCBOSHHUS 00pa30BaTEIbHBIX MPOTPAMM CPETHETO
npodeccuoHabHOrO 00pa3oBaHWs Ha 0a3e OCHOBHOTO 0O0IIero oOpa3oBaHUS C Y4YEeTOM
TpeboBaHU (eaepaTbHbIX TOCYAapCTBEHHBIX 00pPa30BATENBHBIX CTAHIAPTOB W MOJY4aeMOM
npodeccun WIH CHEUUaTbHOCTH CpeaHero mnpodeccuoHanbHOro 00pa3oBaHus (MHUCHMO
JlemapraMeHTa TOCy/JapCTBEHHOW TMOJHUTUKH B cdepe MoAroToBku padouux kagpos u JI1O
Muno6puaayku Poccum ot 17.03.2015 Ne 06-259), ¢ yuerom TpebGoBanuii monoxenus «O
pa3paboTke pabouux mporpamMM o00IIe00pa30BaTEIbHBIX YYEOHBIX TUCIHUIUIMH OCHOBHOM
npodeccroHanbHOM  00pa3oBaTENbHOM  MPOrpaMMbl  CpPeIHEro  MpodeccHOHAIBHOTO
00pa3zoBaHU.

Conepkanue mporpamMmbl «MareMaTrukay HaNpaBiICHO Ha JOCTHIXKEHUE CIEAYIOIIMX
LEJICH:

— obOecneyeHne cHOPMUPOBAHHOCTU MPEACTABICHUN O COLMAIBHBIX, KYJbTYPHBIX H
UCTOPUYECKHUX (aKTOpax CTAHOBIIEHUS MAaTEeMaTUKU;

— obecrieueHne  c(HOPMHPOBAHHOCTH  JIOTHYECKOTO,  aJrOPUTMUYECKOTO U
MaTeMaTUYECKOTO MBILUICHHUS;

— obecrieueHue CHOPMUPOBAHHOCTH YMEHUU MPUMEHSTH MOJYYCHHBIC 3HAHHUS TMPU
pEIIeHNN Pa3INYHBIX 3a7a4;

— obecrieueHne CcHOPMHUPOBAHHOCTH TPEACTABICHUNH O MaTeMaTHKE Kak dacTd
00IIeYeIOBEUECKON KYJIbTYpPhl, YHUBEPCAJTHLHOM SI3bIKE HAYKH, IMO3BOJISIONIEM OIMKCHIBATh WU
M3ydaTh peasbHbIC MPOIIECCHI U SIBIICHUS.

B mporpamMmy BKIIFOYEHO COJIepXKaHHE, HAMpaBlIeHHOE Ha (OPMUPOBAHHUE y CTYICHTOB

KOMIIETEHIINH, He0OX0oquMbIX a1 kadecTBeHHOro ocBoeHuss OITOIT CIIO na 0a3e 0OCHOBHOTO
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oOuiero oOpa3oBaHus C MOJYyYEHHEM CpPEeAHEro oO0IIero oOpa3oBaHMs POrpaMMbl MOATOTOBKU
cneuuanuctoB cpennero 3BeHa (IIICC3).

[Iporpamma MOKET UCIIONB30BATHCA IPYTUMHU NMPOPECCHOHATBHBIME 00pa30BaTeIbHBIMH
OpTaHU3aIUsIMU, PEATU3YIOIKUMH 00pa30BaTEIbHYIO IPOrPaAMMY CPEIHETO 00IIeTo 00pa3oBaHuUs
B mpenenax ocBoeHus ocHoBHOM OIIOIT CIIO na 6a3ze ocHOBHOro o0mero oOpa3oBaHHS

(TITICC3).

1.2 OO0mas xapakrepucTuka 00m€00pPa30BATEIbLHON Y4eOHOH JUCHUIIMHBI

MaremaTnka

Matematuka sBiserca (yHAaMeHTaIbHOW 001e00pa3oBaTeIbHON AUCHUIUIMHON CO
CIIOXUBIIMMCSI YCTOWYUBBIM COACPXKAHMEM © OOmMMH TpeOOBaHUSAMU K TIOJITOTOBKE
00yJaromuxcsi.

B npodeccroHanbHbIX 00pazoBaTeNbHbIX OpraHu3aIusix, pean3yomux
o0Opa3oBaTenbHyI0 MporpaMMy cpeaHero obmero obpaszoBanus B mpeaenax ocBoenust OIIOII
CIIO Ha O6a3ze ocHOBHOro oOmero oOpa3oBaHMs, H3YyYEHUE MaTEeMaTUKH HMEET CBOHU
0COOCHHOCTH B 3aBUCUMOCTH OT IPOo(uIIs MpodhecCHoHaATBLHOTO 00pa30BaHMU.

IIpu ocBoenun cneruanbHocTeid CIIO  conmMambHO-dKOHOMHYECKOTO — MPOQHIs
MaTeMaTHKa wu3y4aercs Oonee yrayOneHHo, Kak mpoduibHas ydeOHas JUCIHILUINHA,
YYHUTHIBAIOMIAS CHENU(UKY CHEIHATBHOCTeH. DJTO BBIpaXKAeTCs B COJEPKAHUU OOydYCHUS,
KOJMYECTBE YacOB, BBIACISIEMBIX HAa HM3yYCHHE OTACIBHBIX TEM MPOTpPaMMBbI, TIyOWHE HUX
OCBOCHHUS CTyJCHTaMH, 00bEME M XapakTepe MPaKTUYCCKUX 3aHSATHH, BUAAX BHEAYIHUTOPHOUN
CaMOCTOSTENIbHOM PabOThI CTYICHTOB.

OO0mme nenu W3y4yeHUs MaTeMaTHKU TPaJAMLMOHHO pEaJu3yloTcs B  UeThIpeX
HaIPaBJICHUSIX:

— oOmee npeacraBieHrne 00 UACSIX U METOIaX MATEMATHKH;

— HHTEJUIEKTyalbHOE pa3BUTHE;

— OBIIAJICHHE HEOOXOIMMBIMHI KOHKPETHBIMU 3HAHUSIMHU U YMEHUSIMU;

— BOCHUTATEIbHOE BO3CHCTBHE.

[Mpodunuzanmss 1eneii MaTeMaTHYECKOrO O0pa3oBaHUs OTpakaeTcs Ha BBIOOpE
MPUOPUTETOB B OpraHu3aluu y4eOHOH JaesTenbHOCTH oOydaromuxcs. Jlas conuanbHO-
SKOHOMHUYECKOro mpodmisi mpodeccuoHaTbHOTO 00pa3oBaHMs BHIOOp IIeeil CMemaeTcs B
parMaTHYeCKOM HalpaBICHUH, MPEIyCMaTPUBAIONIEM YCHIICHHE W PACIIMpPEHUE MPUKIATHOTO
XapakTepa M3yYeHUs MATeMAaTUKH, MPEUMYIICCTBEHHOW OPHEHTAIMU Ha aJITOPUTMUYCCKUHN

CTHJIIb TT03HABATCIbHOM ACATCIBHOCTH.



N3yuenne mateMaTuku Kak npouiIbsHON 0011e00pa3oBaTeIbHON YUeOHOW AUCIIUIUINHEI,
YUHTHIBAIOMICH crielu(pUKy OCBauBaeMbIX cTyaeHTaMu crienuanbHocTeit CI10, obecnieunBaercs:

— BBIOOPOM PaA3IUYHBIX MOJIXO0I0B K BBEICHHIO OCHOBHBIX MMOHSATHH;

— (GOpMHpPOBaHHEM CHCTEMBbl Y4YeOHBIX 3aJaHuii, oOecrneunBarOIMX 3(PPEKTUBHOE
OCYIIECTBIIEHNE BRIOPAHHBIX I[EJIEBBIX YCTAHOBOK;

— o0oramieHreM cnekrpa cTuied ydeOHOHM MAesITeNbHOCTH 3a CYeT COTJIaCOBAaHMS C
BEIYUIMMHU JCSATCIPHOCTHBIMU XapaKTEPUCTHKAMHU BBIOpAaHHOW crienuanbHOCTH. [IpodunbHas
COCTABJISIONIAsl OTPAXKAETCS B TPEOOBAHUSX, K MOJATOTOBKE O0YUYarOIIMXCS B YACTH:

— oOmei  cucteMbl  3HAHUW:  COAEpP)KATENbHbIE  MPUMEPHl  HMCIOJb30BAHUSA
MaTeMaTU4YeCKUX UJIel U METO/I0B B MPO(ECCUOHATBHOM IeATeIbHOCTH;

— yMEHUH: pa3nuyue B ypoBHE TpeOOBAaHUHN K CIIO)KHOCTH MMPUMEHSIEMBIX aJITOPUTMOB;

- TPaKTUYECKOTO UCIONB30BAaHUSl ~ MPUOOPETeHHbIX  3HAHUH W yMEHWil:
WHJMBHUAYaIbHOTO y4eOHOTO OTbITa B MOCTPOCHWU MATEMAaTUYECKUX MOJENCH, BBIMOJHEHUU
HCCJIEI0BATEIbCKUX ITPOEKTOB.

Takum oOpaszom, peanuzanus coiep)KaHUs y4eOHOW IUCUUIUIMHBI OPUEHTHUPYET Ha
MPUOPUTETHYIO POJIb MPOLECCYaTbHBIX XapaKTePUCTHK Y4eOHOU paboThl, 3aBUCSIIMX OT
npoduis npodeccuoHaaTbHOro 00pa3oBaHMs, MOTYUYCHUS OMBITA UCIIOJIB30BAHUS MAaTEMAaTHKU B
COJIepKaTeIbHBIX U MPO(ECCHOHATBHO 3HAYMMBIX CHUTYyaIlMAX IO CPAaBHEHUIO C (OpMalbHO-
YPOBHEBBIMH  PE3yJIbTATUBHBIMH  XapakTepucTukamu oOydeHus. CopaepxaHue y4eOHOU
JTUCIUIUIMHBL pa3paboTaHO B COOTBETCTBUHM C OCHOBHBIMH COJACPKATEIBHBIMU JTHHHUSIMH
00y4YeHHUs MaTeMaTHKE:

— anreOpanyeckasi JUHHUS, BKIIOYAION[as CHUCTEMATU3AIMIO0 CBEACHUH O 4YHCIaX;
M3yYE€HHE HOBBIX M 0000IIEHHWE paHee U3YYCHHBIX omepanuii (BO3BEACHHUE B CTEIEHb,
U3BJIeYEHHE KOpPHS, JorapudmMupoBaHue, CHHYC, KOCHHYC, TAHT'€HC, KOTAHT€HC M OOpaTHBIE K
HUM); W3y4YCHHE HOBBIX BHUJOB YHCIOBBIX BBIpAXKCHHHA U (OPMYI; COBEPIICHCTBOBAHUE
NPAKTUYECKUX HABBIKOB W BBIUHUCIUTEIBHOW KYJBTYPBI, PACIIMPEHHE M COBEPILICHCTBOBAHHE
anreOpandeckoro ammapaTta, c(GOpPMUPOBAHHOTO B OCHOBHOM IIKOJE, M €r0 NMPUMEHEHUE K
pEIICHHI0 MaTeMaTHUECKHUX U MPUKIIaJHBIX 3a/1a4;

— TEOpeTUKO-(QYHKIIMOHAIbHAS JTMHUSA, BKIIOYAIONIAsl CUCTEMATU3AINI0 U PaCIIUpPEHUE
CBeJICHUI 0 (YHKIIMSIX, COBEpPIICHCTBOBAHUE rpadMueCKUX YMEHHUIi; 3HAKOMCTBO C OCHOBHBIMHU
uaes MM M METOJaMM MaTeMaTHYeCKOro aHajlu3a B 00beMe, MO3BOJIAIONIEM HCCIIE0BaTh
JlieMeHTapHble (DYHKIMM W pelaTh NpoCcTeilnne reoMeTrpudeckue, (u3nueckue W JIpyrue
MPUKJIIATHBIC 3a]1a49H;

— JIMHUS yYpaBHEHUN W HEPABEHCTB, OCHOBAaHHAash HA TOCTPOCHHHM W HCCJICIOBAHUH

MaTeMaTHYECKHUX MOJIEJIeH, mepeceKaromasics ¢ anredpandeckoil ¥ Te0peTUKO-(QyHKITMOHATBHOMI
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JUHUSAMHA W BKIIOYAIONIasi pa3BUTHE, W COBEPIICHCTBOBAHWE TEXHHUKU anreOpanyeckux
peoOpa3oBaHMi A PEIICHUS YPaBHECHUH, HEPABEHCTB U CHUCTEM; (POPMHUPOBAHUE CIIOCOOHOCTH
CTPOUTh U HCCIEAOBATH MPOCTEHIIME MaTeMAaTHUYECKHE MOJEIU MPH PEHICHUH MPHUKIAJIHBIX
3a/1a4, 3a71a4 U3 CMEXHBIX U CIICIUAJIbHBIX TUCIUIUINH,

— TeoMeTpuyeckas  JIMHMS,  BKIIOYAlONIash  HarjsgHble  MPEJICTABICHHUS O
MPOCTPAHCTBEHHBIX (HUTypax W HU3YYCHHE WX CBOWCTB, (opmHpoBaHHWE U pPa3BUTHE
MPOCTPAHCTBEHHOTO  BOOOpa)XEHHS, pPa3BUTHE CIIOCOOOB TEOMETPUYECCKUX HW3MEPCHUH,
KOOPAMHATHOT'O U BEKTOPHOTO METOI0B JIJIsl PEIICHUS MAaTEMAaTUUECKUX U MPUKIIAIHBIX 33/1a4;

— CTOXacTUYecKas JIMHUS, OCHOBaHHAas Ha Pa3BUTUU KOMOMHATOPHBIX YMEHHH,
IpPEJICTaBICHUH O BEPOATHOCTHO-CTATUCTHUYECKHX 3aKOHOMEPHOCTAX OKPY’KAIOLIEro MHpa.
Paznenbl (TemMbl), BKIIOUYEHHBIE B COAECPKaHUE y4e€OHOU AUCHUIUIMHBI, SBISIOTCS OOUIMMU IS
Bcex mpoduieil mpodeccoHanbHOrO0 00pa3oBaHUs U MPH BceX o0bemMax y4eOHOro BpeMeHU
HE3aBUCHUMO OT TOTO, SBJISIETCA JU YyueOHas aucuuiuimHa «Matematuka» 0a30BOM WU
pOPUITHHOM.

B TematuyeckoMm IaHe mporpaMMbl Y4eOHBIM MaTepuan MpeacTaBieH B ¢opme
YepeAYIOIIeTOCs Pa3BEPTHIBAHUS OCHOBHBIX COJIEPKATEIbHBIX JIMHUKA (a’dreOpandeckou,
TEOPETUKO-(PYHKIIMOHATHLHOW, YpaBHEHU M HEPABEHCTB, I'€OMETPHYECKOM, CTOXAaCTUYECKOM),
YTO TO3BOJIIET THOKO HCIOJB30BaTh MX PACIOJIOKEHHUE M B3aUMOCBSI3b, COCTABIATh pabounii
KalleHJApHBIA TUIaH, TMO-pa3HOMY uepeays ydyeOHble TeMbl (TTaBbl ydeOHWKA), YUYUTHIBAS
npoduins mnpodeccuoHanbHOTO o0pa3oBanus, crerupuky crenuanbHoctTn CIIO, rnyOuny
M3YUYCHHUsI MaTeprasa, ypoBEeHb MOATOTOBKH CTYJCHTOB I10 TIPEAMETY.

Nzydenne o6meoOpa3oBaTenbHON yueOHOW TUCHUIUIMHBI «MaTeMaTHKay 3aBepIIaeTcs
MOJIBEJICHUEM UTOTOB B (pOpME dK3aMeHa B paMKaxX MPOMEKYTOUHOW aTTECTAllMH CTYJEHTOB B
npouecce ocBoenust ocHoBHO OIIOII CIIO ¢ monyueHueM cpegHero oOuiero odpa3oBaHus
(ITIICC3). B paznene nporpammbl «ConepxkaHue yueOHOW AUCIUIIINHBDY KYPCUBOM BBIICIICH
Martepuai, KOTOPbId MpPHU WU3YYEHUH MaTeMaTHKHA Kak 0a30BOi, Tak U NMpOGUIBHON ydeOHOU

AUCHUIIIIMHBI, KOHTPOJIIO HE IMOAJICKHUT.

1.3 MecTo yueOHo# 00111€00pa30BaTe/IbHON y4eOHOM TucHUIIMHBI MaTeMaTika

VYueOHass aUCIUIUIMHA MaTemaTtuka SBJSICTCS YYeOHBIM TIPEIMETOM O00S3aTeIIbHON
npeaMeTHo obnacti «Marematuka u uHpopMmatuka» @I'OC cpeanero obmiero oopasoBanus. B
npodecCHOHANBHBIX ~ 00pa30BaTENbHBIX OPTaHHU3AIUAX, PEATU3YIONMX 00pa30BaTEIbHYIO
nporpamMmy cpeaHero obmiero ooOpaszoBanus B mpeaenax ocBoerus OIIOIT CIIO nHa 6aze
OCHOBHOTO 00IIero oOpa3oBaHMs, y4yeOHas AUCHUILIIMHA «MaTeMaTuka» M3ydaeTcsl B
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obmeobpazoBarenbHoM mukiae ydeOHoro mana OIIOIT CIIO wa 6a3ze OCHOBHOrO OOIIETO
oOpa3oBaHusl ¢ monydeHueM cpeanero odmero ooOpazoBanusi (IIIICC3). B yueOHBIX mmaHax
[TIICC3 yueOHast mucuuiuinHa «MaTeMaTHKa» BXOJHUT B COCTaB OOHIMX 00Ie00pa3oBaTelbHbBIX
y4eOHBIX JUCHUILINH, GOPMUPYEMBIX U3 00s3aTesbHbIX IpeaMeTHbIx obnacteit ®I'OC cpennero
oOmero  oOpazoBanus, s  cnenuanbHocTteit  CIIO  cooTBercTBYMOWIErO  MpOdHIIS

npodecCuoHaTBLHOr0 00pa30BaHMUs.

14 (I’OpMI/IPOBaHI/Ie JIMIHOCTHBIX pe3yJbTaTOB BOCIIUTATENbHOM paﬁoTLI

00y4aroImuXxcs

JIP 1. Oco3Haromuii ce0s TpakJaHMHOM U 3aIllIMTHUKOM BEJIMKON CTPaHBI.

JIP2 IlposBistommii AKTUBHYIO TPaXKIAHCKYIO MO3UIIHIO, JIEMOHCTPUPY IO I
IIPUBEPKEHHOCTh ~ NPHUHIMIAM  YECTHOCTH, IOPSAJOYHOCTH, OTKPBITOCTH, 3KOHOMHYECKOH
AKTUBHOCTH Y YYaCTBYIOIIMI B CTYJ€HYECKOM U TEPPUTOPHUAIBHOM CaAMOYIIPABICHUHU, B TOM YHCIIE
Ha YCIOBHUSX JOOpPOBOJBUECTBA, MPOAYKTUBHO B3aUMOACHCTBYIOUIMI W Yy4YacTBYIOUIMHA B
JeSTebHOCTH OOIECTBEHHBIX OPTaHU3aIUH.

JIP3.CoOnroatomuii  HOpMBI ~ TIPABOMIOPSIIKA, CICAYIONUN  HaealaM TPakIaHCKOTO
oOmiecTBa, obecreueHus: 0€30MacHOCTH, MpaBa U cBOOO rpaxaaH Poccun. JIosSnbHBIN K yCTaHOBKaM
U TPOSIBICHUSAM TpEJCTaBUTENCH CYOKyIbTYp, OTIMYAIONMI HX OT TPYII C JECTPYKTUBHBIM H
JEBUAHTHBIM IIOBEJCHUEM. J[EMOHCTPUPYIOLUIMI HENPUATHE U MNPENyNpPeKTAIOMUN COLMAIBHO
OTIaCHOE MOBEICHNUE OKPYKAKOIIHX.

JIP4. IlposBasionmii ¥ JAEMOHCTPUPYIOIIMI YBa)X€HHE K JIOASIM TpyJa, OCO3HAIOIIUMA
LIEHHOCTb cOoOCTBEHHOro Tpyna. Crpemsmuiics K (OPMUPOBAHUIO B CETEBOM Cpelie JIUYHOCTHO U
po(ecCHOHAIIBHOTO KOHCTPYKTUBHOTO «LIH(POBOIO cienay.

JIPS.JleMOHCTpUPYIOIIMI TPUBEPKEHHOCTh K POJHON KYJIbType, ICTOPUUECKON MaMsATA Ha
OCHOBe JII00BU K PoguHe, pogHoMy Hapoay, Majaoil poauHe, MPUHATUIO TPAJAULUOHHBIX IIEHHOCTEH
MHOTOHALIMOHAIBHOTO HapoAaa Poccuu.

JIP6. IIposBisatonmil yBaXKeHUe K JIOAAM CTAPILIETO ITOKOJIEHUS U TOTOBHOCTh K YYacCTHIO B
COLIMATIBbHOM MOJAEPIKKE U BOJIOHTEPCKUX JIBUIKEHUSIX.

JIP7. Oco3Haonmii  OpUOPUTETHYIO IEHHOCTh JIMYHOCTH 4YEJOBEKAa; YBa)KarolIui
COOCTBEHHYI0 M YYXYI0 YHUKAJIbHOCTh B pA3IMYHBIX CHUTyallMsX, BO BceX ¢opMmMax M BHIAX
NEeSATENBHOCTH.

JIP8. IlposBisromuii M AEMOHCTPUPYIOLUIMI YBAXKEHHE K IIPEACTABUTEISIM pPa3IMYHBIX

OTHOKYJIbTYPHBIX, COLHWAJIbHBIX, KOH(I)CCCI/IOHaJIBHBIX U HWHBIX TPYHIL. COHpI/ILIaCTHOCTL K



COXPAHEHUIO, MPEYMHOKEHUIO M  TPAHCISIUMU  KYJbTYPHBIX  TpPAaJUIUMA W  IEHHOCTEH
MHOTI'OHAIIMOHAJIBHOTO POCCHICKOTO TOCYAApCTBA.

JIP9. Cobmrogaronumii ¥ mpomaraHJupyIONMid MpaBuiIa 340pOBOro U Oe3zomacHoro obpasza
KHU3HU, CIIOPTa; MPEAYyNPEKIAONMA TUO0 MPEoJ0IeBAOIINNA 3aBUCUMOCTH OT alKOrolis, Tabaka,
MCUXOAKTUBHBIX BELIECTB, a3apTHBIX Urp U T.1. COXpaHAIONIMI MCUXOJIOTHYECKYI YCTOMYHUBOCTD B
CUTYaTUBHO CJIOKHBIX WJIM CTPEMUTEIIBHO MEHSIOUIUXCS CUTYaLIHUSX.

JIP10. 3aboTsmmiicst 0 3amuTe OKpYKaoIIel cpepl, COOCTBEHHON M 4yXOi 0€30MacHOCTH,
B TOM YHCJIe ITU(POBOH.

JIP11. IlposBnstomuii yBaX€HHWE K 3CTETHUUECKHUM IIEHHOCTSM, OOJajaromuii OCHOBaMU
3CTETUYECKOMN KYJIbTYPHI.

JIP12. IIpuHMMarOmui CeMeWHbIE LIEHHOCTH, TOTOBBIM K CO3AAHUI0 CEMBH U BOCIUTAHUIO
JeTeld; JEMOHCTPUPYIOUIMH  HENpUSITHE HACWIUS B CEMbE, YX0Ja OT POAUTEIBCKOMN

OTBCTCTBCHHOCTH, OTKa3a OT OTHOIIIEHUN CO CBOUMH JETbMHU U UX (bI/IHaHCOBOFO COJCPIKAHHA.

1.5 Pe3yabTaThl ocCBOeHHsI 0011e00pa30BaTEbHON Yy4eOHOW JAUCHUIIMHBI

MaremaTuka

OcBoeHue conepxaHusi y4eOHOW  AUCHUIIIMHBI « MaTemaTHKa» obecrieunBaeT
JOCTHKEHHUE CTYJACHTaMU CJIEIYIOIINX Pe3yJIbTaToOB:

JIMYHOCTHBIX:

1) chopMUPOBAaHHOCTD MPEICTABICHUN O MATEMATHKE KaK YHUBEPCATTBHOM SI3bIKE HAYKH,
CpeACTBE MOJICTMPOBAHUS SIBJIICHUN U MPOLIECCOB, UEAX U METOJAX MaTEeMaTUKH;

2) TOHMMaHHME 3HAYUMOCTH MATEMAaTUKU JUIsi HAy4YHO-TEXHHYECKOTro Mporpecca,
c(hopMUPOBAaHHOCTHh OTHOIIIEHUS K MAaTEMAaTHKE KaK K YaCTH O00IICUYEIIOBEUECKON KyIbTYPhI uepes
3HaKOMCTBO C UCTOpPHUEN Pa3BUTHUI MAaTEMAaTHUKH, YBOJIIOIIMEH MaTeMaTHUYECKUX HIEH;

3) pa3BuUTHE  JIOTMYECKOTO0  MBIIUICHHS, MPOCTPAHCTBEHHOTO  BOOOPaKEHMS,
AJITOPUTMUYECKON KyIbTYPbl, KPUTUYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOAMMOM JIJisi Oy Iy IIe
npodeccroHaNbHOM eATeNbHOCTH, ISl TPOIOJKEHHUS 00pa30oBaHus U caMo00pa30BaHus;

3) oBiageHWE MAaTEMAaTUYECKHUMH 3HAHUSAMHU M YMEHHSIMH, HEOOXOJUMBIMU B
MOBCEIHEBHOM KU3HM, NI OCBOCHUS CMEKHBIX €CTECTBEHHOHAYUYHBIX NUCIUIUIMH U JUCIHUILINH
npopEeCCHOHANBHOIO IHMKJIA, JUIS IOJydyeHHUs oOpa3oBaHUsS B 00JacTiIX, HE TPEOYHOIIHMX
yIri1yOJeHHOW MaTeMaTHYeCKON OATOTOBKY;

4) TOTOBHOCTh M CIOCOOHOCTh K 0Opa30BaHHIO, B TOM YHCIE caMOOOpa30BaHHIO, HA
MPOTSDKCHUHM BCEW JKWU3HHM; CO3HATEIIBHOE OTHOIICHHE K HEMPEPHIBHOMY O0Opa30BaHUIO Kak
YCIIOBUIO YCIIEITHOH MPO(ECCHOHANTBHON U 00IIECTBEHHOH IEATEIbHOCTH;

5) TOTOBHOCTH M CHOCOOHOCTH K CaMOCTOSITEIbHOH TBOPYECKOW M OTBETCTBEHHOMU



JeSITCIIEHOCTH,

6) TOTOBHOCTh K KOJUICKTHBHOW pabOTe, COTPYJHUYECTBY CO CBEPCTHHKAMH B
00pa3oBaTeNIbHOM, OOIIECTBEHHO IMOJIE3HOH, y4eOHO-UCCIeA0BaTEIbCKOM, TPOCKTHON U JPYTrUX
BUJIAX JICATCIbHOCTH;

7) oTHomieHHEe K TPOo(ecCHOHAIBHON NEeATENTbHOCTH KaK BO3MOXXHOCTH y4YacTUs B
PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAIIMOHABHBIX MPOOJIEeM;

MeETAllpeAMETHBIX

1) ymMeHHe caMOCTOSITEIbHO OMNpeAeNsATh IeNU JEATEJBHOCTH M COCTaBIATh ILIAHBI
JESATEIbHOCTH;  CaMOCTOATENBHO  OCYIIECTBIIATh, KOHTPOJUPOBATb U  KOPPEKTUPOBATH
JEATENIBHOCTD; UCII0JIb30BAaTh BCE BO3MOXHBIE PECYPCHI I JOCTHKEHUS IIOCTABIECHHBIX LENe
U pean3aluy IUIaHOB JesITeIbHOCTH; BEIOUPATh YCIEIIHbIE CTPATErMH B PA3JIMYHBIX CUTYalUsX;

2) yMmeHHe NpOIYKTHBHO OOIIAThCA M B3aUMOJEHCTBOBATH B IPOLECCE COBMECTHOM
JeSATEIbHOCTH, YUUTBIBATh NO3ULUU IPYTUX YYACTHUKOB AEATEIBHOCTH, 3P (HEKTUBHO pa3peliaTh
KOH(JIUKTHI;

3) BnajgeHUE HaBBIKAMU II03HABATEJIbHOM, y4eOHO-HCCIEA0BATENbCKOM U HMPOEKTHOM
JeSATeIbHOCTH, HaBBbIKAMU  paspelieHus MnpodjeM; CIOCOOHOCTh U TOTOBHOCTh K
CaMOCTOSITEJIbBHOMY IOUCKY METOJIOB PELICHUs MPAKTUYECKUX 3ajad, IPUMEHEHUIO0 pa3IndHbIX
METOJI0B MO3HAHUS;

4) TOTOBHOCTh U CIIOCOOHOCTH K CaMOCTOSATENbHOW HMH(OPMAIIMOHHO-TI03HABATEIbHOMN
NEeSTeIbHOCTH, BKJIIOYAash YMEHUE OPHEHTHUPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HHGOpMaIuw,
KPUTHUYECKH OIICHHBAaTh W MHTEPIPETUPOBATh HHOOPMAILNIO, TOJYy4aeMyl W3 pa3IU4HbIX
HCTOYHUKOB;

5) BnajneHue S3bIKOBBIMU CPEICTBAMHU: YMEHHE SICHO, JOTUYHO U TOYHO H3Jarath CBOIO
TOUYKY 3PEHMSI, UCIIOJIb30BATh a/IEKBATHBIE SI3BIKOBBIE CPEJICTBA;

6) BJIaJleHHE HaBBIKAMHM I103HABAaTEIbHON peQIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUI M MBICIUTEIBHBIX IPOLECCOB, UX PE3YIbTATOB U OCHOBAHUM, I'PAHUI] CBOETO 3HAHUS U
HE3HaHHUs, HOBbIX [T03HABATENIbHBIX 33/1a4 U CPEACTB JUISl UX TOCTHKEHUS;

7) LeneycTpeMICHHOCTh B MMOMCKAaX M MPHUHATUM PEIICHUH, COOO0pa3sUTENbHOCTh U
UHTYHULMS, PAa3BUTOCTh IPOCTPAHCTBEHHBIX MPEACTaBICHUH; CIOCOOHOCTh BOCHPHUHUMATDH
KpacoTy U FapMOHHIO MUPA;

NpeAMeTHbIX:

1) copmMupoBaHHOCTH NMPEACTaBIECHUN O MaTeMaTUKE KaK 4acTH MUPOBON KYJIbTYpbl U
MecTe MaTeMaTHKH B COBPEMEHHOH IMBHIIM3AILIMH, CIIOCO0AaX OMHMCAHUS SIBICHUH peaJbHOTro
MHUpa Ha MaTEMaTUYECKOM SI3bIKE;

2) chopMHPOBAHHOCTh MPEACTABICHUN O MaTeMaTUYECKHX MOHATUAX KaK Ba)KHEUIIUX



MaTE€MaTUYECKUX MOJEIAX, TO3BOJSAIOIINX ONKUCHIBATE M U3Y4aTh Pa3HbIE IPOLECCHI U SIBICHUS;
IIOHUMAaHHE BO3MOKHOCTH aKCHOMAaTUYECKOIO ITOCTPOEHUSI MaTEMaTHYECKUX TEOPUH;

3) BIaJeHHe METOJaMU J1I0Ka3aTeIbCTB U AJITOPUTMOB PEIICHUS, YMEHUE UX TTPUMEHSTD,
IIPOBOJIUTH JOKA3aTEIbHBIC PACCYKICHHS B XOJ€ PEIICHUS 3a/1a4;

4) BrnajgeHue CTaHJAPTHBIMM MpPUEMaMH PELICHHs] PalMOHATIBHBIX U HpPpalMOHATbHBIX,
MIOKa3aTeJIbHBIX, CTENEHHBIX, TPUIOHOMETPUYECKUX YPABHEHMH M HEPABEHCTB, MX CHCTEM;

HCIIOJIb30BAaHHUEC TOTOBBIX KOMIIBIOTCPHBIX MPOTpaAMM, B TOM YHCJIC IJIS MMOUCKA MIYTU PCHICHUS U

WJUTIOCTPALK PEIICHNs YPABHEHUN U HEPABEHCTB;

5) chopMHupOoBaHHOCTH MpeACTAaBICHUII 00 OCHOBHBIX TOHATHSX MAaTeMaTHYECKOTO
aHalM3a M UX CBOMCTBax, BJaJEHHE YMEHHEM XapaKTepu30BaTh IIOBeJIeHUE (QYHKIUI,
WCIIOJIb30BaHKE MOTYYEHHBIX 3HAHUH I ONIMCAHUS U aHAJIN3a PEaIbHBIX 3aBUCUMOCTEH;

6) BiIaJleHUe OCHOBHBIMHU MOHSATHIMH O IUIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX
¢durypax, ux OCHOBHBIX CBOMCTBAX; C(HOPMHUPOBAHHOCTh YMEHHUS PACIIO3HABATH F€OMETPHUECKHE
¢Gurypsl Ha yepTexax, MOJAEIAX U B pEaJbHOM MHpE; NPUMEHEHUE H3YUYEHHBIX CBOICTB
reoMeTpuueckux ¢uryp u Qopmyn ayis pelieHds TeOMETPUYECKUX 3aJad M 3a7ad ¢
MPaKTUYECKUM COJIepKaHUEM;

7) chopMHpPOBAaHHOCTh MPEACTABICHUI O TpoIEeccaXx U SBICHUAX, HMEIOIIHNX
BEPOSATHOCTHBIA XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAJIbHOM MHpE, OCHOBHBIX
MOHATHUAX HIEMEHTAPHONW TEOPUM BEPOSTHOCTEH; YMEHHM HaXOAUTh U OLICHUBATh BEPOATHOCTH
HACTYIUICHUS! COOBITUH B MPOCTEHIINX MPAKTUYECKUX CUTYAIUSX U OCHOBHBIC XapaKTEPUCTUKU
CIy4YallHbIX BEJIWYMH;

8) BIaJeHHWE HAaBBIKAMHM HCIONB30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM IpHU

PCUICHUHU 3a71a4.

1.6 KosinyecTBO 4acoB HAa 0OCBOECHHE NIPOrPaMMBbI 0011e00pa30BaTEJIbHON y4eOHOM

JUCHUIIINHBI MaTeMaTHKA:

MaxkcumanbHas yaeOHas Harpy3ka oOyvatroierocsi — 276 4acoB, B TOM 4YHCJIE:

— o0s3aTenbHas ayguTOopHas yueOHas Harpy3ka - 252 Jaca;



2 CrtpykTrypa Hu coJep:kaHue o0me0o0pa3oBaTeIbHOH Y4eOHON JUCHUNIHHBI

MarteMaTuka

Beenenue.

MaremaTtuka B HayKe, TEXHHKE, 3KOHOMHUKE, HH(OPMAIMOHHBIX TEXHOJOTUAX U
IIPAaKTUYECKOW JedArenbHOCTH. llenn ¥ 3amaum  M3ydeHHs MAaTeMaTUKU IIPU  OCBOCHHUH
crennansHocTet CIIO.

AJITEBPA.

Pa3BuTue noHsATHA O YUCIHE.

Lenble u panoHanbHbIe yncia. JeiictBurenbHble yncia. [IpubnuxeHHble BHIYUCICHUS.

KomnnekcHelie uncna.

Kopnu, crenenu u sorapugmsl.

KopHu u crenenn. KopHu HaTypajapHON CTENEHM M3 YMCIA M UX CBOMCTBA. CTEleHH ¢
palMOHAIBHBIMM ITOKA3aTeJISIMU, UX CBoWCTBA. CTENEHM C NEHCTBUTENIBHBIMHU ITOKA3aTEIISAMU.
CBoiiCTBa CTENEHM C IEUCTBUTEIbHBIM MOKa3areneM. Jlorapudm. Jlorapudm uncia. OcHOBHOE
JorapuMHuUecKoe TOXIeCcTBO. JlecaTnunbie U HaTypalbHble Jorapudmel. [IpaBuna neicTBuii ¢
norapudmamu. [lepexoa k HOBOMy ocHOBaHUIO. [IpeoOpa3oBaHue areOpanyecKuxX BhIPaKCHUH.
[IpeoOpa3oBanue  palMOHAJIBHBIX, HUPPAIMOHATIBHBIX  CTEMEHHBIX, IOKA3aTENbHBIX U
Jorapu(GpMHUYECKUX BbIPAKEHUMH.

[IpakTnyeckue 3aHsATUA.

Apudmernueckue NOEHCTBHA HaJ YHCIAMH, HAaXOXXJIEHHUE NPUOIMKECHHBIX 3HAYCHUH
BEJIMYMH U MOTPEUIHOCTEH BBIUUCICHUN (a0COTIOTHON U OTHOCUTENBHOM ), CPABHEHUE YHCIIOBBIX
BBIDA)KCHUHI. BpIUHCIIEHME M CpaBHEHUE KOpHEW. BBINOJIHEHHE pacyeToB C paJuKalaMHu.
Pemenue uppanvoHanbHbIX ypaBHeHHMH. HaxokneHue 3HAYEHHH CTENEHEH C palMOHAJIbHBIMHU
nokazarensimu. CpaBHeHHe cTeneHed. [IpeoOpa3oBaHus BBIpaXXEHUH, COAEPIKALIMX CTENEHHU.
Pemenue mnokazarenbHbIX ypaBHEeHMM. Pemienue npuknaaHsix 3agad. HaxoxaeHue 3HaueHUi
jJorapu@ma IO MNPOU3BOJILHOMY OCHOBaHHUIO. llepexon OT OJHOrO OCHOBaHUSA K APYroMy.
Boruncnenue u cpaBHeHue jorapudmos. JlorapudmMupoBanue u MOTEHUUPOBAHUE BBIPAKEHUH.
[TpubnukeHHbIE BBIYMCICHHUS M pEIICHUS MPHUKIAAHBIX 33aad. Pemienue norapudmMuyeckux
YpaBHEHUH.

OCHOBbBI TPUTTOHOMETPUU

OcCHOBHBIE TOHATHSL.

Pannannas mepa yrna. BpamjarensHoe aBuxkeHne. CHHYC, KOCUHYC, TAHT€HC U KOTAHT€HC
qyucia.

OcHoBHBIC TPUTOHOMCTPUYICCKUC TOKACCTBA.



@opmynsl  npuseneHus. Dopmynbsl  crnoxenus. DPopmynbsl  yaBoeHus  Dopmylibl
II0JIOBUHHOI'O yIJa.

[IpeoOpa3oBaHusi MPOCTEHIIMX TPUTOHOMETPUYECKHX BbhIpakeHui. [IpeoOpa3oBaHue
CYMMBI TPUTOHOMETPUYECKUX (PYHKLIMI B IPOU3BEACHNE U POU3BEICHUS B CyMMY. Bripaxenue
TPUTOHOMETPUUECKUX (PYHKIUH yepe3 TAHIC€HC TOJOBUHHOTO apTyMEHTa.

TpuroHoMerpuueckue ypaBHEHHUs M HepaBeHCTBa. [Ipocreiinmme TpUrOHOMETpUYECKHE
ypaBHeHus. [IpocTeiime TpUroHOMEeTpUIECKUEe HEPABEHCTBA.

OObpaTHbIe TpUTOHOMETpUYECKHE QYHKIIMH. APKCUHYC, apKKOCHHYC, apKTaHT €HC.

[TpakTrueckue 3aHATHSL.

Paguanublil MeTOI U3MEPEHUS YIJIOB BPALEHMS U CBSI3b C rpalycHOi Mepoil. OCHOBHBIE
TPUTOHOMETPUUYECKHUE TOXKIECTBA, (DOPMYJIbl CIOKEHHUS, YABOEHHUS, NPEeoOpa3oBaHUE CYMMbI
TPUTOHOMETPUUYECKHX  (GYHKUMH B IPOU3BEJEHHE, IMpeoO0pa3oBaHHE  MPOM3BEACHUS
TpUroHoMeTpuueckux (yHkiuii B cymmy. IIpocreiiline TpUrOHOMETPUYECKUE YpPAaBHEHMS U
HepaBeHcTBa. OOpaTHbIE TPUTOHOMETPUYECKUE (PYHKIIMU: apKCUHYC, ApPKKOCHHYC, apPKTAHI€HC.

®YHKIINU, X CBOMCTBA U TPA®UKU.

@ynkuuu. OOnacTb ompejeneHus M MHOXKECTBO 3HauyeHWi; rpaduk QyHKIUH,
noctpoeHre rpadukoB (GYHKIMI, 3aJaHHBIX pa3nuuHbIMH criocobamu. CBoicTBa (yHKIUU.
MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OTPAHWYEHHOCTb, NEPUOIUYHOCTH. I[IpoMexyTku
BO3pacTaHWsi M yObIBaHMs, HauOOJblllee W HaUMEHbIee 3HAYCHMs, TOYKHU OHKCTpEMyMa.
I'padmueckass wunTepnperanus. [Ipumepbl (QYHKIMOHATBHBIX 3aBUCUMOCTEH B pEaNbHBIX
nporeccax M sBIeHUsAX. Apudmernyeckue omnepanuu Hag ¢GyHKuusMu. CroxkHas (QyHKIHS
(xomno3unus). Ilonstue o HempepbiBHOCTH —¢yHKuH. OOpatHble QyHkuuu. O6macth
ompejaeneHus W o0gacTh 3HaueHWW oOpatHoW ¢yHkumu. ['padux oOpatHON yHKIHM.
CreneHHble, IOKa3aTeNbHbIE, JIOrapu(pMUUECKUE U TpUrOHOMeTpuueckue QyHkuuu. OOpaTHble
TPUTOHOMETPUYECKHUE (PYHKLINU.

Onpenenenust (pyHKIMA, uX cBolictBa M Trpaduku. IIpeoOpasoBanus TpaduKoB.
[TapannenbHbli NEPEHOC, CUMMETPHUS OTHOCHUTEIBHO OCEH KOOpAMHAT U CHMMETpPHUS
OTHOCHUTEJIbHO Hayajla KOOpJUHAT, CUMMETpPHUs OTHOCHUTENIBHO HMPSAMOHM y = X, pacTsDKEHHUE U
CKaTHe BJOJIb OCEH KOOPNHAT.

[IpakTuyeckue 3aHATHS.

ITpumepbl 3aBUCUMOCTEH MEXIy NEPEMEHHBIMH B PEAbHBIX NPOLIECCAX U3 CMEKHBIX
muctuiuind. Onpeaenenue pyHkuuii. [loctpoenune u utenue rpadgukos ¢yHkuuil. MccnenoBanue
¢yuknuu. CBoicTBa JHWHEHHOW, KBagpaTUYHON, KYCOYHO-JIMHEHHOM M ApOOHO-IMHEWHOM
¢yukuuil. HenpepriBuble 1 nepuoandeckue pyHkuu. CBolcTBa U rpadMKu CUHYyca, KOCUHYCA,

TaHreHca U KotaHreHca. OOpaTHble QyHKIMU U UX Tpaduku. OOpaTHBIE TPUTOHOMETPUIECKHE



¢yuxuun. IlpeobpasoBanus rpaduka pyHkuu. 'apmonnyeckue koaedaHus.

[Tpuxknanueie 3amauyu. [lokasatenbHble, JorapugMuyeckue, TPUTOHOMETPUUECKHE
YpaBHEHHUS U HEPABEHCTBA.

HAYAJIA MATEMATUYECKOI'O AHAJIM3A.

[TocnenoBatenbHOoCTH. CrIOCOOBI 3aJaHUSI U CBOMCTBA YHCIIOBBIX MOCIENI0BATEILHOCTEH.
ITonsTue o mnpenene nocienoBaTesbHOCTH. CylecTBOBaHME IpeAela  MOHOTOHHOM
OTpaHMYEHHOM TmocienoBareabHOCTH. CyMMUpOBaHHME IOCIENOBAaTENbHOCTEN. beckoHedHO
yObIBaroIasi reoMeTpruyecKas Iporpeccus U ee cymma.

[TpousBoxanas. IloHsTHE O MPOM3BOAHON (DYHKIIMH, €€ T€OMETPUUECKUN U (puzndecKuii
CMBICI. YpaBHEHHE KacaTelbHOM K rpaduky ¢yHkiuu. IIponsBojHbIE CyMMBI, pPa3HOCTH,
npou3BeAeHUs, YacTHble. [IpoM3BOJHBIE OCHOBHBIX 3JeMEHTapHbIX GyHKIMA. [IpumeHeHue
MIPOU3BOJIHON K HccienoBaHUI0 (YHKIHMI U moctpoeHuto rpadukos. [IponsBoaHsie oOpaTHOI
GYHKIMM ¥ KOMIO3UIMHM QyHKUMH. [Ipumepbl UCOab30BaHNs MPOU3BOAHOMN AJI HAXOXKICHUS
HaWJIy4dlllero peleHus B NPUKIAJHBIX 3aJadax. BTopas mpousBonHas, €€ reOMETpPUYECKUN U
¢busnueckuii cmbici. HaxoxaeHue CKOpoCTH s poliecca, 3aJaHHoTo GopMyIIoi U rpadukom.

[Tpumepsl npuMeHeHuss uHTerpaia B ¢usuke u reomerpuu. [IpakTuueckue 3aHATHS.
YucnoBass  MOCIENOBaTeNbHOCTh,  CHOCOOBI €€  3aJaHus,  BBIYUCICHHUA  YJICHOB
nocnenoBarenabHocTH. [Ipenen nocnenoBarenbHOCTH. beckoHeUHO yObIBarolast reoMeTpudecKkas
IIpOrpeccusl.

IIpon3BoaHasA: MEXAHUYECKUM M TEOMETPUYECKUH CMBICI IPOU3BOJHOM. YpaBHEHHE
KacatenpHOW B oOmem Buae. IlpaBuna u  ¢dopmynsl  muddepeHIMpoBaHus, TadIUIA
MIPOU3BOJIHBIX 3JIEMEHTapHbIX (QyHKuMH. VcciaemnoBanue (QYHKIMH C TOMOIIBIO MPOU3BOIAHOM.
HaxoxzaeHne HanOoOJbIIEr0, HAMMEHBIIETO 3HAYEHUS U IKCTPEMAaJbHBIX 3HAYEHUN (yHKIUU.
WuTerpan u nepBoobpazHasi.

YPABHEHUA U HEPABEHCTBA.

VYpaBHEHHMs U CUCTEMBI YpAaBHEHMI. PalinoHanbHbIe, MppaliOHAIbHBIE, TI0KA3aTEIbHbBIC U
TPUTOHOMETPUYECKHUE YpPaBHEHUS U CHCTEMbl. PaBHOCUIBHOCTH YpaBHEHUW, HEPABEHCTB,
cucteM. OCHOBHBIE NpHEMBl MX pEIIEHUs (pa3loKeHHE Ha MHOXKUTENIM, BBEIEHHUE HOBBIX
HEM3BECTHBIX, TMOJCTaHOBKa, rpaduyeckuii  meron). HepaBenctBa. PamumoHanbHbIE,
UppalMOHaJIbHbIE, T0OKA3aTEIbHbIE U TPUTOHOMETPUUECKHE HepaBeHCTBA. OCHOBHbBIE ITPUEMBI UX
peurenus. Mcnonb3oBaHue CBOWCTB W TrpadukoB (YyHKIUNA MpU pPEIICHUH YpaBHEHUU U
HepaBeHCTB. MeToJ uHTepBasioB. M300pa’keHne Ha KOOPAMHATHON IUIOCKOCTH MHOXKECTBa
pelIeHui ypaBHEHUI U HEPABEHCTB C IBYMsI IEPEMEHHBIMU U UX CUCTEM.

[Tpuxknanueie 3amaun. IlpuMeHeHme MaTeMaTHYECKMX METOJOB Uil  pELICHMUs

CoJIepKaTeIbHBIX 3a7a4 U3 pa3IMYHBIX 00acTell HayKH M MpakTUKu. MHTEepnpeTanus



pe3yibTaTa, y4eT peaJbHbIX OTPaHUYCHU.

[IpakTryeckue 3aHsATHS.

Kopuu ypaBHenuii. PaBHOcunbHOCTH ypaBHeHHH. [IpeoOpa3oBaHue ypaBHEHHM.
OcCHOBHBIE IIpUEMBI pELICHUsA ypaBHEHMH. Pemienue cucrem ypaBHeHud. Mcnonp3oBanue
CBOMCTB ¥ rpapukoB PyHKIMN AJI pelieHus] ypaBHEHUN 1 HEPABEHCTB.

KOMBUHATOPUKA, CTATUCTHUKA U TEOPUS BEPOSITHOCTE.

OneMeHTbl KOMOWHATOPUKH.

OcCHOBHBIE TOHATHA KOMOMHATOPMKH. 3aJadyd Ha IOJCYET 4YHCJIA pPa3MEIIECHUH,
NepecTaHoOBOK, coueTaHUu. Pemenue 3a1a4 Ha mepedop BapHaHTOB.

OneMeHTbl TeopuH BeposiTHOCTe. CoObITHE, BEPOSTHOCTH COOBITHS, CIOXKEHUE U
yYMHOK€eHUe BeposiTHocTel. [IoHsATHE 0 HE3aBUCHMOCTH COOBITHIA.

OneMeHThl MaTemMaTHueckol cratuctuku. IlpencraBineHue  JaHHBIX  (TaOJIMILBL,
nyarpaMMbl, TpauKH), TeHepajbHas COBOKYIHOCTb, BBIOOpKa, cpeiHee apupMeTHyeckoe,
MeauaHa. [TonsaTue o 3axa4ax MaTeMaTU4ECKONW CTATUCTUKH.

[IpakTuyeckue 3aHATHS.

Hctopust pa3BuTHs KOMOWHATOPUKU, TEOPUU BEPOSITHOCTEM M CTATHUCTUKHU U UX POJb B
pasIUUYHBIX cepax YelOBEYECKOW >KU3HEACATeIbHOCTH. [IpaBmia koMOuHaTOpuku. Pemenue
KOMOHMHATOPHBIX 3a/1a4.

[IpuknagHble 3a1a4n.

Kiaccuueckoe ompenenieHne BEPOATHOCTH, CBOMCTBA BEPOSTHOCTEH, TEOPEMA O CyMMeE
BEpOATHOCTEN. Brruncienne BepostHocTed. [lpuximanneie 3amaun. IIpencraBieHue 4uCIOBBIX
JnaHHbIX. [IpukianHble 3ana4m.

I'EOMETPUAI.

[Tpsimble ¥ IIIOCKOCTH B IPOCTPAHCTBE.

B3anmHOe pacnosoxkeHue IByX HpsMbIX B IpocTpaHcTBe. [lapamienbHOCTs NpsMoOil U
mwiockoctu. IlapamnensHocTh 1UIOCKOCTEH. I[lepneHAUKYISIpHOCTH NPSAMOM M IJIOCKOCTH.
[TepnienaAuKyYJIsIp ¥ HAKJIOHHAS. YTOJ MEXAY MPSIMON M IUIOCKOCTHIO. JIByrpaHHBIN yroyi. YToua
MEXIYy  INIOCKOCTAMH.  llepneHaukynspHOCT  IBYX  IUIOCKOCTeH.  I'eomerpuueckue
npeoOpa3oBaHus TNPOCTPAHCTBA: MapaUIEIbHBIH  MEPEHOC, CUMMETPUS  OTHOCHUTEIBHO
mwiockoctd. [lapannmenbHoe  npoektupoBaHue. Iliomaas  OpPTOrOHAIBHOW — MPOEKIUH.
N300pakeHne MPOCTPAHCTBEHHBIX (uryp. MHoOrorpaHHuku. BepmmHbl, pebpa, rpaHu
MHororpaHHuka. Pa3BepTka. MHororpanHeie yriel. Beinmykible MHOrorpaHHuku. Teopema
Oiinepa. [Ipusma. [Ipsmas u naknonHas npusma. [IpaBunbHas npusma. [lapamienenunen. Kyo6.
IInpamupa. IIpaBunbHas nupamuga. ¥YcedenHasa nupamuaa. Terpasap.

CummMmetpuu B KyOe, B mapasuienenumnese, B npusme u nupamuje. Cedenus Kyoa, npu3msl



u nupamuasl. IlpencraBieHne o MpaBUIBHBIX MHOrOTpaHHUKaxX (TeTpasape, KyOe, OoKTa’ape,
JIoJieKadipe U ukocasape). Tema u moBepXHOCTU BpamieHus. LluauHap u koHyc. YceueHHbIH
koHyc. OcHOBaHMe, BEICOTA, 00OKOBAsl IOBEPXHOCTh, 00pa3yroimas, pa3peptka. OceBble CEUCHHS U
cedeHwus, napamienbubie ocHoBaHuto. Illap u cdepa, ux ceuenus. KacarenbHas miaockocts K
ctepe.

N3mepenuss B reomerpuu. I[logoOue Ten. OTHOmIEHUS TUIIOMAAEH TOBEPXHOCTEH W
00bemMoB 1o00HBIX Ten. Koopamuatel u BekTopbl. [IpsiMoyronbHas (IexapToBa) cuUCTeMa
KOOpJIUHAT B mpocTpaHcTBe. Dopmysia pacCTOSHUS MEXAY IBYMs TOUKaMH. YpaBHEHHUS cepbl,
IJIOCKOCTH U NpsAMoi. Bektopel. Moaynp BekTopa. PaBeHCTBO BEeKTOpOB. ClI0)KE€HHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4HCI0. PaszimoxkeHne BEKTOpa MO HAIPABICHUSM. YTOJ MEXAY ABYMs
BekTopamu. Ilpoeknus Bexktopa Ha ock. Koopaunatel Bekropa. CkansipHOe NpOU3BEICHUE
BEKTOpPOB. McCIONb30BaHME KOOPAMHAT M BEKTOPOB IIPU PEIICHUM MAaTEeMaTUYECKUX U
MIPUKIAJHbIX 3a]a4.

IIpaktnueckue 3aHATHA. [IpU3HAKM B3aMMHOIO PAaCIOJIONKEHUS NPSIMBIX. YTOJI MEXIY
npsAMbIMH. B3auMHOE pacnosokeHue NpsMbIX U IUIOCKOCTeW. llepnenaukyiisip 1 HakJIOHHas K
IJIOCKOCTH. YTOJ MEXAY IPSIMOM U ITIOCKOCTBIO. TE€OpEMBI O B3aNMHOM PAaCIIOI0KEHUU MIPSMOU
u miockoctu. TeopemMa o Tpex mnepneHaukyispax. [Ipu3Haku M CBOICTBA NapaUICNbHBIX U
NEepPHNEHIUKYISPHBIX IUIOCKOCTEH. PaccTosiHME OT TOYKHM A0 IUIOCKOCTH, OT HPSMOM 10
MJIOCKOCTH, PACCTOSIHUE MEXY IUIOCKOCTAMH, MEKIY CKPELIMBAIOIIMMUCS HPSAMBIMH, MEXIY
IPOU3BOJIBHBIMU (HUTypaMu B mpocTpaHcTBe. [lapannenbHoe MpOEeKTHPOBAHUE M €TO CBOMCTBA.
Teopema o mIomaau OpTOrOHAIBHOM MPOEKLIMM MHOIOYrOJIbHHUKA. B3anMHOE pacronoskeHue
POCTPAHCTBEHHBIX (Quryp. Pasnuunbie BUAbI MHOTOrpaHHHKOB. Mx m3obOpaxenus. CedeHus,
pa3sBepTKH MHOTOrpaHHUKOB. [lmomans nosepxHocTH. Buiabl cUMMETpHUl B IIPOCTPAHCTBE.
CumMMeTpust Tesl BpallleHUs] U MHOTOI'paHHUKOB. Brrunciienue miomazaei u oobemMoB. Bekropsl.
[HelictBuss ¢ Bekropamu. JlekapTroBa CHCTeMa KOOPAHMHAT B IIPOCTPAHCTBE. YpaBHEHUE
OKPY)KHOCTH, cdepbl, IUIOCKOCTH. PaccTossHue Mexay Todkamu. JIeHCTBUS ¢ BeKTOpamy,
3a/laHHbIMU  KoopauHatamu. CkalsipHOe IpOU3BEACHHE BEKTOPOB. BekTopHOoe ypaBHEeHHE
IIPSIMOM U IITOCKOCTH. Mconb30BaHue BEKTOPOB IPU JOKA3aTEIbCTBE TEOPEM CTEPEOMETPHH.

1 BHEayAMTOPHBIX 3aHATUN CTyJEHTaAM Hapsay C PEUIeHUEM 3a7a4 WM BBIIOJIHEHUS
MPAKTHYECKHUX 3a/IaHuil MOKHO TPEJIOKHUTh TEMBI UCCIEA0BATEIBCKUX U pedepaTUBHBIX paboT,
B KOTOPBIX BMECTO CEPUH OTIAEIBHBIX MEIKHX 3a/1a4 U yIPAKHEHUHN MPEIararoTcs CIOKETHBIC
3aanusi, TpeOyIomue IIUTEIFHON paboThl B paMKaxX OJHOM MaTeMaTHYECKOW CUTyaluu. DTH
TEMbl MOTYT OBITh KaK WHIAMBUAYaJbHBIMU 33JJaHUSIMH, TaK M TPYIIOBBIMU JJIi COBMECTHOTO
BBIIIOJIHCHUS UCCIIEIOBAHHUS.

[TpumepHnbie TeMbI pedepaToB (TOKIAI0B), HCCIEAOBATENBLCKUX POSKTOB: HenpepriBHbIE



npobu. [IpumeHeHHE CIIOKHBIX MPOLEHTOB B 3KOHOMHUYECKUX pacdeTax. [lapamnmenpHoe
npoekTupoBanue. CpelHHE 3HAYEHUS M UX IPUMEHEHUE B CTaTUCTHKE. BEKTOpHOE 3a1aHne
OpsMBIX W IJIOCKOCTeH B mpocTpaHcTBe. CHOKEHHE TapMOHUYECKHX KOJICOaHHIA.
I'paduueckoe peireHHe ypaBHCHMH M HEpaBEHCTB. IIpaBUbHBIC M TMOJYNPaBHIbHBIC

MHOT'OTPaHHHKH. Konnueckune ceyeHUs 1 UX MMPUMEHCHUEC B TCXHUKC.

2. CTpyKTYypa M coep:kaHue 001e00pa3oBaTe/IbHON y4eOHOM IUCIUIJINHBI
2.1 O0beM o01meoOpa3oBaTe/IbHOM YyueOHOM qucuunanubl UcTopust 1 BUABI

yueOHO# padoThI

Y4eOHas Harpy3ka (Bcero) 276

Oobs3aTesbHAsI ayIUTOPHAS Y4eOHAasi HArpy3Ka (Bcero) 252

B TOM 4YHCJIC:

MPaKTUYECKUE 3aHATUSA 141

JICKIIMOHHEBIE 3aHATHS 111

[TpomerxxyTouHast arTecTanius B (popMe IK3aMeHa

2.1 Temarnueckuii IJIaH M coJep:kaHHe o00meo0pa3oBaTeJbHOM

yueOHOMAUCHUIIMHBI MaTeMaTHKa

HaumeHoBanue Copep:xanue yueOHOT0 MaTepuaJa, O0bem yacoB YpoBenb
pa3/eaoB U TEM JIaGopaTopHbIe H MPAKTHYECKHE PA0OTHI, OCBOEHMSI
caMocTosITeJIbHasi padoTa 00yJarouxcs,
KYpcoBasi padora (IpoeKT)
Pasznen 1. BBenenue.
2
Tema 1.1. Maremaruka | Conepikanue yueOHOTO MaTepuana: O3HaKOMUTENb
B HayKe, TCXHHKE, 1. Maremaruka B TOBCEIHEBHON KU3HHU. HBI#
SKOHOMUKE U 2. Teopernueckas u MIPUKIIaTHAS 2
MPaKTHYECKON COCTAaBIISIOIIAs] MATEMATHKU.
JIEeATEIIBHOCTH 3. Maremartnka B  npogecCHOHATBHOM
JIeSITeTbHOCTU (TexHHYECKOI u
TyMaHUTapHOM).
4. TIpuYMHHO-CIIEICTBEHHbIE CBSI3M,
TICXOJIOTHS U APYTHE
[IpakTruyeckue paboTHI HE TPeyCMOTPEHO
Pasznen 2: PazBuTne moHATHSA 0 YHCIe
10
Tema 2.1: llensie u Coneprxanue y4eOHOTO MaTeprana; O3HAaKOMUTEND
panuonansHeie ykcna | 1. Mcrtopus umcna HBIT
2. PasBuTHE IOHATHA YHCIIA 2
3. MHOXeCTBa IENBIX U PAlHOHATHHBIX
qucen
[IpakTraeckue paboTsI 2




Tema 2.2:
[MTpubmmxEHHbIE
BBIYHCIIEHUS

ConeprxaHue y4eOHOT 0 MaTepHana;

HE MPERLyCMOTPEHO

O3HAKOMUTEIH
HBIN

[pakTuueckue paboThI:

1. TlpubnmkéHHOE 3HAYEHHE BEIUYWHBI H
HOT PELTHOCTH MPUOIMKEHUSL.

2. Tounsle u TpUOIMKEHHBIC YUCTIA.

3. Oxpyrienue.

4. AOGCOIIIOTHAs TOTPEIHOCTD.

Tema 2.3:
Kommnekcusle uncna

Coneprxanue y4eOHOTO MaTepraa;

1. TloHATHE KOMIIIEKCHOI'O YHCIIA.

2. AureOpanyeckas (popmMa KOMILICKCHOTO
yucna. JIGMCTBUS C  KOMIUIEKCHBIMHU
4KCIIaMU

O3HaKOMUTEID
HBIH

[MpakTHyeckue paboThI

Pa3nen 3.: Kopuu, crenenu u jorapu@msl

18

Tema 3.1: KopHu u
CTENEHH

Copnep:xanne yaeOHOTO MaTeprana:

1. KopHH u cTereHn ¢ HaTypaJIbHBIM
MIOKa3aTeleM 1 UX CBOMCTBaA.

2. CrerneHH C IeNbIM MOKa3aTeneM

3. Crenenn c palHOHAIbHBIM
ToKazareseM

4. CaoiicTBa cTeneHEN

5. Kopuu n-crenenu

[IpakTiueckue paboTh

Tema 3.2: Jlorapudgm

ConeprkaHue y4eOHOT0 MaTepHana;
1. Onpenenenue norapudma.
2. HarypansHsie u

JIOTapr(MBI.

JCCATHYHBIC

IIpakTraeckue paboTsI

Tema 3.3: CsoiicTBa
morapuMoB

Copeprxanue y4eOHOTO MaTepraa;

1. CsoiictBa morapu(mMos.

2. OcHoBHOE JorapupmMuIecKoe
TOXIECTBO

3. Ilepexox Kk HOBOMY OCHOBAHHIO.

4. TIpeoGpazoBaHue JoTapuPMAIECKIX
BBIPA)KCHHI.

[IpakTiueckue paboTh




Tema 3.4: | ConepxaHre y9eOHOTO MaTepHaa: 2 O3HaKOMUTEND
[IpeoOpazoBanme 1. TIpeobpasoBanue parMoOHAHHBIX HBIHA
panuoHaTBHBIX YpaBHEHHH.
BBIpa)KEHU [IpakTiueckue paboThI 2
Tema 3.5: | Coneprxanue yueOHOTO MaTepuana: He npexycMorpeHo | O3HakoMHTENb
[IpeoOpazoBanue HBIH
JIEACTBUTEIBHBIX [IpakTiueckue paboThI:
BBIpa)KEHUH 1. TlpeoGpazoBanue HpPpaIOHATIBHBIX
BBIPKECHUH 2
2. IIpeoGpazoBanue CTETICHHBIX
BBIPAKEHUI.
3. TIlpeobGpazoBanue MTOKa3aTeIbHBIX
BBIpaKEHUI
Paznen 4.: OcHOBBI TPUTOHOMETPHHU
17
Tema 4.1: OcuoBuble | CopepkaHue y4eOHOTO MaTepraa;
TPUTOHOMETPHYECKHE 1. Panmannas mepa yria. 2
TOK/IECTBA 2.  Ompenenenue OCHOBHBIX
TPUTOHOMETPUYECKUX (QYHKINH.
3. OcHoBHbIE TPUTOHOMETPUYECKUE
TOYXJIECTBA.
[IpakTiueckue paboTh 2
Tema 4.2: ®opmynsr | ComepkaHue y4eOHOTO MaTepraa;
JIBOMHBIX u | 1. CuHyc 4 KOCHHYC IBOHHOIO yIia. 2
TIOJIOBUHHBIX YTJIOB 2. ®opMynbl IOJIOBUHHOIO yIJIa
[pakTiueckue paboTHI 2
Tema 4.3: | ConmeprxaHre y9eOHOTO MaTepHaa:
Onpenenenue 1. Omnpenenenue apkCHHyca, apKKOCHHYCA, 1
00paTHBIX apKTaHI'€HCa U apKKOTaHT'€HCa YHCIIa
TPUTOHOMETPHYECKUX [pakTuueckue paboThI 2
QYHKITHIHA
Tema 4.4: Pemenne | CoaepixaHue y4eOHOTO MaTepraa;
TPUTOHOMETPUYECKUX 1. Pemenue MPOCTEHIIINX 1
YpaBHEHUI TPUTOHOMETPUYECKUX YPaBHEHUI
2. TpuroHOMETpUYECKHE ypaBHEHHS U
CIOCOOBI UX pelleHHs
[MpakTHyeckue paboThI 2




Tema 4.5: Ipocreiimue
TPUTOHOMETPUY ECKHE
HEepaBeHCTBA

ConeprxkaHue yueOHOr 0 MaTepHana:

1. Tlonsrue TPUTOHOMETPUUECKOI O
HEpaBEHCTBA.

2. Meronsl pelieHns HepaBeHCTB.

[IpakTiueckue paboThI 2
Pazgen 5.: ®ynkuuu, ux cBoiicrea u rpaguku
30
Tema 5.1: Oynkus Copeprxanue y4eOHOTO MaTepraa;
1. TlomsaTne GyHKIHH. 2
2. OO06nactes ompeneneHne W 00JAcTh
3HAYCHMS.
3. TI'paduk pysKIHH.
4. CaoiicTBa QyHKIUH.
[IpakTiueckne paboTh 2
Tema 5.2: | Coneprxanne yueOHOTO MaTeprana:
UccaenoBanue 1. Tlman uccnemoBaHus PyHKINH. 2
dhyHKUMH 2. IIpomexyTku Bo3pacTaHus U yOBIBAaHUS
3IIEMEHTAPHBIMU 3. HawuGonbuiee u HauMeHbIIee 3HAYCHUS
criocodamu ¢$hyHKINN
[MpakTryeckue paboThI 2
Tema 5.3: O6parupie | ConepxaHue yueOHOro MaTepuana:
hyHKIHH 1. Ilonarue oOpaTHOI QyHKIUH.
2. CsoifctBa
3. TI'padukn
[pakTuueckue paboThI 4
Tema 5.4: Cnoxnas | ComepikaHue y4eOHOTO MaTepraa;
¢byHKIMA 1. IlonsaTtue cnoXHOHU yHKIUU. 2
2. Apudmerndeckue IENCTBUSA HaL
QYHKITSAMHA.
[IpakTiueckue paboThI 2
Tema 5.5: Coneprxanue y4eOHOTO MaTepraa;
[MapannensHbIA 1. TlapannenbHelid  mepeHOC  TpadMKOB 1
MEPEHOC ¥ CUMMETPHSI (hyHKUUMH.
rpagukoB QyHKIUHA 2. Cummerpus OTHOCHTEIIBHO oceit
KOOpJIMHAT, Hadayia KOOPIMHAT.
[MpakTHyeckne paboThI 2




Tema 5.6: | Coneprxanue yueOHOTO MaTepHania:
[TpeobpazoBanne 1. Pactsokennme wu  coxathue  TrpapuKOB 1
rpaguKoB QpyHKINHA (GyHKIMH BIOTB Ocel KOOPANHAT.
2. CuMMeTpusi OTHOCHTEIBHO HPSMON y =
X
[IpakTrueckue paboThI 2
Tema 5.7: | ConepxaHue yueOHOTO MaTepHaia:
Tpuronomerpuueckue | 1. TpuroHomerpuueckue (GpyHKIUH CHHYC, 2
¢hyHKINH KOCHHYC, TAHI'€HC U KOTaHTEHC.
2. CsoiicTBa pyHKIHNI U UX TPadUKH.
[MpakTHyeckue paboThI 2
Tema 5.8: OOparusre | ComepkaHue y4eOHOTO MaTepraa;
TPUTOHOMETPHYECKHE 1. OGparHble TPUTOHOMETPHUYECKNE 2
hyHKIIHI ¢$hyHKINN.
2. CaoiicTBa QpyHKIMH U WX rpaQUKH.
[IpakTiueckne paboTh 2
Paznen 6.: YpaBHeHus W HepaBeHCTBA
39
Tema 6.1: Ypasuenws, | Conepxanue y4eOHOTO Marepuana:
HepaBeHCTBA W uX | . OCHOBHbIE IOHATHSI 00 YpaBHEHUSIX, 2
CHCTEMBI HEPAaBEHCTBAX U UX CHCTEMaX.
2. PaBHOCHIBHOCTH  ypaBHEHUI u
HEPaBEHCTB.
[pakTuueckue paboThI 2
Tema 6.2: | Coneprxanue yueOHOTO MaTepHania:
Pannonansubie 1. PanuoHanbHbIE YpaBHEHHS U METOJIBI UX 2
YpaBHEHHSA peLIeHus.
2. Teopema be3y.
IIpakTrueckue paboTsI 2
Tema 6.3: OcHoBHble | CopepkaHue y4eOHOTO MaTepraa;
IPUEMBI pemenus | 1. PemieHue nuHeHBIX HEPAaBEHCTB. 2
HEpaBEHCTB 2. ANTOpUTM pelIeHHs HEPaBEHCTB BBIIIE
MEepBOH  CTENeHn u  1apoOHO-
paloHaIbHBIX HEPABEHCTB
[MpakTHyeckne paboThI 2
Tema 6.4: Meron | Comepkanue yaeOHOTO MaTepraa;




HMHTEPBAJIOB 1. Pemienne HepaBEeHCTB BBIIIE MEPBOI 2
CTEIEHH M  JPOOHO-palMOHATIBHBIX
HEpaBeHCTB METOJIOM HHTEPBAJIOB.
[IpakTiueckue paboThI 2
Tema 6.5: | Coneprxanue yueOHOTO MaTepHania:
HppaunonansHble 1. TlonATue uppanMOHAIBLHOIO YPABHEHHUS. 2
YpaBHEHUS 2. Meroapl pemeHus.
[IpakTrueckue paboThI 2
Tema 6.6: | Conmeprxanue yueOHOTO MaTepHana:
[oka3atensHBIE 1. Ompenenenrie © CHOCOOBI  pEIICHUS 2
ypaBHEHHSA MIOKA3aTENbHBIX YPaBHEHHUH.
[IpakTraeckue paboThI 2
Tema 6.7: | Coneprxanue yueOHOTO MaTepHana:
[MTokazarenpHbIE 1. Tloka3arenbHbIe HEpaBEeHCTBA u 2
HEepaBeHCTBA CIOCOOBI UX PEIICHHS.
[IpakTiueckne paboTh 2
Tema 6.8: | Coneprxanue yueOHOTO MaTepuana:
Jlorapupmuueckue 1. Onpenenenne u CrocoObl  peUIeHUS 2
ypaBHEHHS Jorapu(pMUIECKIX yPaBHEHHUH.
[IpakTiueckue paboTh 2
Tema 6.9: | Couepxkanue yueOHOro MaTepuaa: O3HaKOMHTENb
Jlorapupmuueckue 1. Onpenenenne u CrocoObl  peLICHUs 2 HBIN
HEpaBEHCTBA J0oTapU(PMUIECKUX HEPABEHCTB.
[pakTuueckue paboThI 2
UtoroBoe 3ausTre Conepixanue yueOHOTO MaTepuana: 1 O3HaKOMHTENb
1. TloBropenue 0a30BbIX OCHOB HBII
MPOUJCHHBIX TEM.
2. OcHOBHBIE (OPMYIIBI IPOUICHHBIX TEM.
3. OTBeTsl Ha BOIPOCHI.
IIpakTraeckue paboTsI 2
Paznea 7: Havana maTeMaTHyeckoro aHajuiusa
35
Tema 7.1: Yucnoseie | ComepskaHue yueOHOTO MaTepHana:
IMOCJIEN0BATENBHOCTHA 1. Omnpenenenune 15 (P (0):10) 8
MOCJIEA0BATEIILHOCTH. 2
2. Cnocobbl  3agaHust W CBOWCTBa




HOCHCHOBaTeJ'IBHOCTefI.

3. bBeckoneuHo yOBbIBaroIas
reoMeTpruiecKast IpOTrPeccHsl.

4. Tlousitue 0 npezene
MIOCIIE0BATENLHOCTH.

[IpakTiueckue paboThI

Tema 7.2: Ilpenen
QyHKITUH

Copneprxanue yueOHOTO MaTepuaa:

1. TlonstHe mpenena QyHKIMH B TOYKE H
€ro reoMETPUYECKUI CMBICI.

2. OaHOCTOPOHHUE MIPEJIEIbI.

3. beckoHeuHO Maible QYHKIMH U UX
CBOMCTBA.

4. BeckoHeuHO OoJbIIME (PYHKIUH.

5. CyuecTBoBaHHe Tpejiesia MOHOTOHHON
OrpaHUYEHHON TIOCIIEJOBATEIbHOCTH.

[MpakTrueckue padoThI

Tema 7.3: | Coneprxanue yueOHOTO MaTepuana:
HenpepriBHOCTL 1. TloHsTHE HENPEepPHIBHOCTU (PYHKIIMH.
(dhyHKUIMN HccnenoBaHne Ha  HENPEPHIBHOCTD.
Onpenenenue To4ek pa3pbiBa QyHKINH.
3. Knaccudukarys pa3pbiBoB.
4. Omnpenenenue acCUMIOTOTHI. ACHMITOTHI
TOPU3OHTAIbHBIE,  BEPTUKAJIBHBIE |
HaKJIOHHBIE.
[pakTuueckue paboThI
Tema 7.4: | ConepxaHue yueOHOTO MaTepHania:
[IpousBoaHas 1. 3amawa, mnpuBojsAmasi K  IOHITHIO
IIPOU3BOAHOM.
2. Ompenenenue. CBs3b MEXIY
muddepeHIHPYEMOCThIO u
HETPEPHIBHOCTHIO.
3. OwusWyeckuid  CMBICH  MPOU3BOJHOM.
Pemenue 3amau.
4. TeoMeTpudecKkuil CMbICT IPOU3BOIHOM.
[MpakTHyeckne paboThI
Tema 7.5: | ConmepraHre yaeOHOTO MaTepHaa:




IIponsBonHsle
31IEMEHTAPHBIX
(dhyHKUMH

1. TIpou3sBomHBIE 3MEMEHTAPHBIX (PYHKIIUH.
Haxoxnenne npou3BoJHON ¢ IOMOILBIO

TaOJIAIIBL.

3. IlpaBuia HaxOKIEHUE IPOU3BOHOM.

4. TlpousBoxHas TPUTOHOMETPHYECKUX
byHKIHi.

[IpakTiueckue paboThI

Tema 7.6: DxcTpemMyMsl
hyHKIUH

ConeprxaHue yueOHOr 0 MaTepHana:

1. Omnpenenenne SKCTPEMyMOB (DYHKIIHH.

2. Heobxoaumbie yCIOBUS CYIIECTBOBAHUS
9KCTPeMyMOB. JlOCTaTOYHBIE YCIOBHSA
CYILECTBOBAHHS YKCTPEMYMOB.

3. HaxoxzaeHue 5KCTpeMyMa C IHOMOILBIO
BTOpPOW MPOU3BOJHOM.

[MpakTrueckue padoThI

Tema 7.7: IlomHoe

Coneprxanue yueOHOTO MaTepHaa;

HCCIIeIOBaHE 1. Cxema nomnHoro uccienoBaus QyHKIHH
(dhyHKUIMN C MOMOIIIBIO TIPOU3BOAHOM.
2. MHccnenosanue ¢byHKIMU Ha
BO3pacTaHue M yObIBaHHE C TOMOUIBIO
IIPOU3BOJIHOM.
3. HccnenoBanue (dhyHKIMN Ha
9KCTPEMYMBI C TOMOIIIBIO TPOM3BOHOM.
[pakTuueckue paboThI
Tema 7.8: | Coneprkanue yueOHOro MaTepuana:
Juddepermnman u | 1. Jdudpdepenuman  ¢GyHkuuum U ero
nepBooOpazHas TEOMETPUIECKUI CMBICI.
QyHKITHH 2. Omnpenenenne nepBooOpa3zHOi QyHKINH.
3. Teopema o mepBoOOpa3HBIX.
IIpakTraeckue paboTsI
Tema 7.9: | Conepxanue yueOHOTO MaTepHaia:
Heonpeaenéunprit 1. Heonpenenéuusliii MHTErpal.
WHTErpaj 2. OCHOBHBIE TIOHSTHSI,  OIpE/ACICHHS,

CBOMCTBA

[MpakTHyeckne paboThI




Paznen 8.: JiemeHTBI KOMOMHATOPHKH, TEOPUH BepPOATHOCTEH H

MaTeMaTHYeCKOH CTATHCTUKH 10
Tema 8.1: OcHoBHuble | ConepikaHue yueOHOTO MaTepuana:
TTOHATHUS 1. OcHoBHBIE TOHATHS KOMOWHATOPUKH. 1
KOMOWHATOPHUKH 2. 3amauyn Ha MOACYET YMCIIAa pa3MeEIleHUH,
[IEPECTAHOBOK U COUYETaHUM.
IIpaxTrueckue paboTsI 2
Tema 8.2: Ocnopuble | ConepikaHue yueOHOTO MaTepHaia:
TTOHATHS teopuu | . CoOsiTue. 1
BEPOSTHOCTEH 2. BeposTHOCTB COOBITHS.
3. CnoxeHue ¥ yMHOKEHHE BEPOSTHOCTEH.
[MpakTHyeckne paboThI 2
Tema 8.3: OcHoBHble | ConepikaHue yueOHOrO MaTepuana:
MOHSITHS 1. TlpencraBneHue  maHHBIX  (TaOJIHIIBI, 2
MaTeMaruyecKou JUarpaMMebl, TpapHUKH).
CTaTHCTHKH 2. TenepanbHas COBOKYITHOCTb, BEIOOpKa
[MpakTHueckue padoThI 2
Paznen 9.: Koopaunatel 1 BeKTOpbI
28
Tema 9.1: Koopaunatel | Conepikanue yueOHOro MaTepuana:
TOUYKH B mpocTpancTBe | 1. IIpsmoyronpHas cucrema KOOpIMHAT B 2
IIPOCTPAHCTBE.
2. ®opmyia pacCTOSHUS MEXIY IBYMS
TOYKaAMH.
3. VYpaBHeHwue cepsl.
[pakTuueckue paboThI 2
Tema 9.2: Bekroper u | Comeprxkanue yueOGHOro MaTepuaia: O3HaKOMUTENTD
nevictBus ¢ Bektopamu | 1. Bekropsl. Monyie Bektopa. PaBeHcTBa HBII
BEKTOPOB. 2
2. CrnoxeHrne  BEKTOPOB.  YMHOXXEHHUE
BEKTOPa Ha YHUCJIO.
IIpakTraeckue paboThI 4




Tema 9.3: Koopaunarsr | CozneprkaHue yueOHOro MaTepuaa: O3HaKOMUTEITb
BEKTOpa 1. PaznoxeHue BekTOpa MO BEKTOpaM HBIN
6azuca. 2
2.  KoopauHatsl BeKTOpa.
3. JeiicTBus C BEeKTOpaMu, 3aJaHHBIMHU
CBOWIMH KOOpJIWHATAMH.
[IpakTiueckue paboThI 2
Tema 9.4: CkamsapHoe | Comepikanue yueOHOTO MaTepHania; O3HaKOMUTEND
MpOU3BEICHNE 1. Omnpenenenus CKaJISIPHOT'O 1 HBII
BEKTOPOB MIPOM3BEICHUS BEKTOPOB.
IIpakTraeckue paboTsI
1. Pemenme 3amay Ha  HaxXOXJIEHHUE 4
CKaJISIPHOTO TIPOM3BEACHUS BEKTOPOB.
Tema 9.5: Yron mexnay | Coneprkanue yueOHOro MaTepuana: O3HaKOMHTENb
BEKTOpaMH 1. Yronmexny IByMs BEKTOpaMH. 1 HBIN
2. Tlpoextws BEKTOpa Ha OCh.
[TpakTiueckne paboTl 2
Tema 9.6: Pemenne | Conepikanue yueOHOTO MaTepHania: O3HaKOMUTENb
3aj1a4 Ha Bce aedcTBus | 1. Mcnonb3oBaHHE KOOpIMHAT WM BEKTOPOB HBII
C BEKTOpaMu IpH  pCEIICHUH MaTeMaTHYECKUX W 2
TIPHUKJTATHBIX 33/1a4.
[IpakTiueckne paboTh 4
Paznea 10.: IlpsiMble U MI0CKOCTH B MPOCTPAHCTBE
23
Tema 10.1: Axcuombl | ComepikaHue yueOHOTO MaTepHania:
CTEpEOMETPUU 1. AKCHOMBI CTEPEOMETPUH, CIEACTBUS W3 2
aKCHOM.
[IpakTiueckue paboThI 2
Tema 10.2: IIpsameie u | Conepkanue ydeOHOro MaTepuana:
IIIOCKOCTH B | . B3aumHoe pacmnonoxeHue MpsMBIX B
MIPOCTPAHCTBE IIPOCTPAHCTBE. 1
2. TlapamneapbHOCTH MPSIMON U TNTIOCKOCTH.
[IpakTraeckue paboTsI 2




Tema 10.3: Coneprxanue y4eOHOTO MaTepraa; O3HaKOMUTEND
[MapannensHOCTDH 1. Ompenenenue, NpuU3Hak U CBOWCTBA 2 HBII
IJIOCKOCTEHN NapaIENIbHOCTH TIOCKOCTEN.

[IpakTiueckue paboThI 2
Tema 10.4: Copneprxanue yueOHOTO MaTeprana: O3HaKoOMHTENb
Ilepnennukynap B | 1. IlepneHauKyIsSpHOCTH psIMOH u HBIN
MIPOCTPAHCTBE IJIOCKOCTH. 2

2. llepneHauKysAp U HaKJIOHHAA.

3. Yroa MexIy mpsSMOH U THIOCKOCTHIO.

[MpakTHyeckne paboThI 2
Tema 10.5: Coneprxanne y4eOHOTO MaTepraa; O3HaKOMUTENb
[epnieamukynsapaocts | 1. JIByrpaHHBIH yTo. HBII
MJIOCKOCTEHN 2. YromMexmy II0CKOCTSIMH. 2

3. TlepneHAMKYISPHOCTH IBYX IUNIOCKOCTEH

[IpakTiueckne paboTh 2
Tema 10.6: Coneprxanne y4eOHOTO MaTeprana; O3HaKOMUTENb
IMapannensHoe 1. Teomerpuyeckue peoOpa3oBaHMs HBIN
IPOEKTUPOBAHUE MIPOCTPAHCTBA. 2

2. TlapamnenbHOe NPOEKTUPOBAHNUE.

3. MH3obpaxenne MPOCTPAHCTBEHHBIX

uryp.

[IpakTiueckne paboTh 2

Pa3nen 11.: MHOrorpaHHuKH, TeJa U MOBEPXHOCTH BpAaIleHUs
14

Tema 11.1 - 114:
ITonarue
MHOTOrpaHHHKA

Coneprxanue y4eOHOTO MaTepraa;
1. MHororpanHuk.

2.  OCHOBHBIE HOHSTHS.

3. IlpaBmibHBIE MHOTOTPAaHHHUKH.

[IpakTrueckue paboThI

Tema 11.2: Ilpusma,
ITapannenenunen,
IMupamuna

Copeprxanue y4eOHOTO MaTepraa;

1. Tlpuzma. IlpsiMas 1 HaKJIOHHAS TpPU3MA.
[IpaBunbHas npusma.

2. Onpenenenue, BHIBI W  CBOWCTBa
napaenenunenaa. Ky, cBoricTpa kyo0a.




3. OrmpeneneHne U OCHOBHBIE 3JIEMEHTHI
nupamuipl.  [IpaBunbHas —nupaMuza.
VY ceuénnas nupamua. Terpasap.

[IpakTiueckue paboThI 2
Tema 11.5: Cummerpus | Coneprkanue yueOHOTO MaTepHania;
u ceuenus | 1. Cummerpus MHOT'OI'DAHHUKOB. 1
MHOTOTPaHHUKOB [TocTpoeHne ceyeHnit MHOTOTpaHHHUKOB.
[IpakTiueckue paboThI 2
Tema 11.6: Iunmuunp u | Coneprxkanue yueOHOTO MaTepHania:
KOHYC 1. Tunuaap u koHyc. OCHOBHBIE MOHSATHS 1
U ceueHusl. Y CeUEHHBINA KOHYC.
[IpakTraeckue paboTsI 2
Tema 11.7: Iap wu | Conepkanue yueOHOTO MaTeprana:
chepa 1. Iap u chepa u ux cedyeHus. 1
[IpakTiueckne paboTh 2
Pasnen 12.: U3mepennst B reomMeTpuu
26
Tema 12.1: Tlonstus | Coneprkanue yueOHOTO MaTepraa:
00BéMa 1. OOBEM U ero m3mMepeHue. 4
2. WurerpanbHas Gopmyna o0bEMa.
[IpakTiueckne paboTh 2
Tema 12.2: O0wéMm | Comepikanue yueOHOTO MaTepHania: 4
MHOTOTpaHHUKOB, ® | 1. @DopmMyisl 00béMa KyOa,
00BEM TeN BpaleHus MIPSMOYTOJILHOTO napaJuleNienuIe/ia,
TIPU3MBI, IIMIIAH/IPA.
2. ®opmyisl 00bEMa MUpaMHIBI U KOHYCa
3.  ®opmyisl 00bEMa mapa
[IpakTiueckue paboThI 4
Tema 12.3: [Tnomanu | Coneprkanue yueOHOT0 MaTepHania;
MTOBEPXHOCTEH 1. @opmynsl 1UIOmanel  MOBEPXHOCTH 2
MHOTOTPaHHHKOB | MHOT'OTPaHHHUKOB U TEJ BPAIIEHHS.
IJIOIIAIA ten | [IpakTnyeckue pabOTHI 2
BpallIeHHsI
Tema 12.4: Tlomobue | Conepskanue yueOHOTO MaTepHana:
Ten 1. Ilomo6ue Tem. 1
2. OTHOWIEHHE TUIONIA/EH MOBEPXHOCTH M
00BEMOB MOJJOOHBIX TeTl.
[MpakTHueckue padoThI 2
Htorosoe 3ansTHe Copneprxanue yueOHOTO MaTepuana:
1. HroroBoe oOCyXIeHHE TEM. 1
[IpakTiueckue paboThI: 4

1. Pemenue 3a1a4 1 IpUMepoB

UTOI'O
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2.2 Oo0pa3oBaTejibHbIE TEXHOJOTHH, HCIOJIb3yeMble MPU NMPOBeIeHNH ayIUTOPHbIX

3aHATHI

B cootBerctBun ¢ tpeboBanusmu ®I'OC CIIO no cneunansHocTu 38.02.06 OuHaHCHI
peanu3aiys KOMIETEHTHOCTHOI'O MO/IX0/1a JIOJKHA MpeaycMaTpUBaTh IIHPOKOE MUCIIOIb30BaHUE
B y4eOHOM mpoIiecce aKTUBHBIX U HHTEPAKTHUBHBIX (POPM MPOBEICHHS 3aHATHH (KOMITBIOTEPHBIX
CUMYJIALIUHN, AETOBBIX U POJIEBBIX UTP, pa300p KOHKPETHBIX CUTYALUH, ICHXOJIOTHYECKUE U UHbIE
TPEHHUHTHU U T.J.) B COYETAHUH C BHEAYIUTOPHOU paboToH ¢ 1enbio (GopMHUpPOBAHUS U PA3BUTHS
TpeOyeMbIX KOMIIETeHIIUH 00yJaromuxcs.

Bunbr 00pa3zoBaTeabHbIX TEXHOIOTHUM.

OOpa3oBarenbHasi TEXHOJIOTUS — 3TO COBOKYIHOCTh HAy4YHO M IPAKTHUECKH
000CHOBaHHBIX METOJIOB, U MHCTPYMEHTOB JJIsl TOCTUXKEHUS 3aIlJIaHUPOBAHHBIX PE3YyJIbTaTOB B
oOnactu oOpas3oBaHus. [IpuMeHeHHe KOHKPETHBIX O0pa30BaTEIbHBIX TEXHOJIOTHH B yueOHOM
npolecce onpenensercs crneuupukoil yueOHONH NesTebHOCTH, €€ HH(OPMAallMOHHO-PECYpPCHOM
OCHOBBI ¥ BUJI0B yu€OHOH paOOTHI.

1. TpaguuuoHHBIE 00pa30BaTENbHBIE TEXHOJOTMM OPUEHTUPYIOTCS HAa OpraHU3alHio
o0pa30BaTeNIbHOTO  Tpollecca, MPEANONArallyl0 MNPAMYI0  TPAHCHIALUIO 3HAHUH — OT
npernojaBaTesis K CTyJIeHTY (MpeHMYIIeCTBEHHO Ha OCHOBE OOBSCHUTENBHO-UILTIOCTPATUBHBIX
METOJIOB O00yueHus). YueOHas NeATeNbHOCTh CTy/I€HTa HOCUT B TaKHX YCJIOBHUSX, KaK MPaBUio,
penpOayKTUBHBINA XapakTep.

[Tpumepsl ¢opM y4yeOHBIX 3aHATHH C HCHOIB30BAHHWEM TPAJWLMOHHBIX TEXHOJIOTHH:

Jlexnus — mocnenoBaTeabHOE H3JIOKEHHE MaTepuaga B IUCLMIUIMHAPHOM JIOTHKE,
OCYIIIECTBJIIEMOE IIPEUMYIIECTBEHHO BEpOAIbHBIMU CPEJICTBAMU (MOHOJIOT MPENoIaBaTes).

Cemunap — Oecesa mpenojasaTelis U CTYA€HTOB, 00CYXKJI€HUE 3apaHee MOArOTOBIEHHBIX
COOOIIEHNH, IPOEKTOB IO KaXXJIOMY BONPOCY IUIaHA 3aHSTHUSA C €IUHBIM JUIsl BCEX IMEPEUHEM
peKoMeHayeMoi 0053aTeIbHON U JOMIOTHUTEIbHOM JIUTEPATYPHI.

[TpakTHueckoe 3aHATHE — 3aHATHE, MOCBSILIEHHOE OCBOEHHUIO KOHKPETHBIX YMEHHH U
HABBIKOB 110 MPEIOKEHHOMY aJITOPUTMY .

2. Texnonoruu npoGieMHOro oOyudeHuss — opraHu3anus oOpazoBaTENbHOrO IMpoliecca,
KOTOpasi TpearnoyiaraeT IMOCTAHOBKY MpPOOJEMHBIX BOMPOCOB, co3nanue 20  y4eOHBIX
NpoOJEeMHBIX CHTyallMid M CTUMYJUpPOBAaHHE AKTUBHOW MO3HABATEIBHOW JESTEIbHOCTH
CTYJEHTOB.

[Tpumepsr (GopM y4ueOHBIX 3aHATUH C WCIOJB30BAHMEM TEXHOJOTHHA MPOOIEMHOTO

0o0y4eHMUS:



[TpakTueckoe 3aHsATHE B (opMe MpaKkTUKyMa — opraHusanus y4yeOHOM paloThl,
HalpapJeHHAss Ha pENICHHE KOMIUIEKCHOW ydeOHO-TIO03HAaBaTEeNbHOW 3adauu, TpeOyromel ot
CTyJI€HTa IPUMEHEHMSI KaK HAyYHO-TEOPETUUYECKUX 3HAHUM, TaK U IPAKTUYECKUX HABBIKOB.

3. WrpoBble TEXHOJOIMHM — OpraHM3aLMUs 00pa30BaTEIBHOIO IPOLECcCca, OCHOBAHHAs Ha
PEKOHCTPYKLUHU MOJIeNIel MOBEACHUS B paMKaX MPeII0KEHHBIX CLIEHAPHBIX YCIOBHM.

[Tpumeps! hopM yueOHBIX 3aHATHIH € UCTIOIH30BAHIUEM UI'POBBIX TEXHOJIOTHI:

JlenoBasg urpa — MOJEIMPOBAHUE DPA3NMYHBIX CUTYalMH, CBS3aHHBIX C BBIPAOOTKOW H
IPUHATUEM COBMECTHBIX pPELIEHHH, 00CY)XJIE€HHEM BOIPOCOB B PEXKUME MO3rOBOro ILITypMa,
PEKOHCTPYKLHUEH (PYHKIIMOHATBHOTO B3aUMOICHCTBYS B KOJUIEKTUBE U T.II.

4. TexHOJOrMH HMPOEKTHOrO OOyueHMsI — opraHu3anus oOpa30BaTENIbHOrO IMpolecca B
COOTBETCTBUHU C AJITOPUTMOM IIO3TAIIHOTO pEIICHUs MPOOJIEMHON 3aJaud WIM BBITOJTHEHUS
yueOHoro 3ananus. [IpoexT npeanosaraeT COBMECTHYI0 Y4E€OHO-I103HABATENIbHYIO JEATEIbHOCTD
IPYNIbI CTYIEHTOB, HAlPaBJICHHYIO HAa BBIPAOOTKY KOHLEMIMM, YCTaHOBJIEHUE Iiesied U 3ajad,
(GOpPMYIMPOBKY OXHIAEMbIX PE3yJIbTaTOB, OINpPEAEJICHUE IPUHUIUIOB M METOJUK pPELICHUS
IIOCTABJIEHHBIX 3aJla4, IJIJAHUPOBAaHUE XoJa paloThl, MOUCK JOCTYIHBIX M ONTHMAaJIbHbBIX
pPEeCypcoB, MOA3TAHYIO peajH3alUI0 IJIaHa paloThl, NMPE3EHTALUI0 PEe3yIbTaTOB pabOThl, UX
OCMBICIICHHE B PEIICKCHIO.

OCHOBHBIEC TUIIBI ITPOCKTOB!

HccnenoBaTenbCKuil NMPOEKT — CTPyKTypa MpHOIMKeHa K ¢dopMmary Hay4dHOro
UCCJIeIOBAaHUS (JI0KA3aTeIbCTBO AKTYyaJIbHOCTH TEMBI, OINpEJEeICHUEe HayyHOW MpoOiIeMsl,
npenMera U o0OBbEKTa HCCIEAOBaHUA, LeJed M 3a7ad, METOJO0B, MCTOYHHKOB, BBIIBM)KEHHE
TUIIOTE3bl, 0000IIEHHE PE3YIHTATOB, BBIBOIBI, 0003HAUEHUE HOBBIX MPOOIIEM).

TBopueckuil MPOEKT, KaKk MpaBWJIO, HE HMMEET JeTaJbHO MpPOpabOTaHHON CTPYKTYpHI;
y4eOHO-II03HaBaTeNlbHasl JI€ATeIbHOCTh CTYAECHTOB OCYIIECTBISAETCS B paMKaXx pPaMOYHOIO
3aJjaHus, OJUMHSISICh JIOTUKE M MHTEPECaM yYaCTHUKOB IIPOEKTA, )KaHPY KOHEYHOI'O pe3yJibTaTa
(razera, puabM, Tpa3IHUK H T.II.).

5. VHTepakTUBHbIE TEXHOJOTHMH — OpraHu3alus o0pa30BaTEIBHOIO Mpolecca, KoTopas
IpearonaraeT akTHBHOE U HeJIMHEITHOe B3aMMOIEHCTBUE BCEX YUACTHUKOB, IOCTHKEHHUE HA 3TOM
OCHOBE JIMYHOCTHO 3HAYMMOIO Uii HHUX oOpa3oBaTelbHOro pesyibrata. Hapsay co
CHEIUAIM3UPOBAHHBIMU  TEXHOJOTHSIMM  TaKOro  pojia  HPUHUUI ~ MHTEPAKTUBHOCTH
OPOCJIEXKHUBAECTCS B OOJIBLIIMHCTBE  COBPEMEHHBIX  OOpa30BATENbHBIX  TEXHOJIOTMH.
WHTEepakTUBHOCTH MOJPa3yMeBaeT CyObeKT-CyObeKTHbIE OTHOLICHHUS B X0/1€ 00pa30BaTeIbHOIO
mpoliecca U, Kak ciaeAcTBHe, pOpMUPOBAHHUE caMOpPa3BUBAIOIIEHCS HH(POPMAIIMOHHO -pecypCHOM
Cpenpbl.

[Tpumepsr QopM y4eOHBIX 3aHATHH C HCIOJB30BAHMEM  CIIEHHAIN3UPOBAHHBIX



MHTEPAKTUBHBIX TEXHOJOTHI:

— JeKIus oOpaTHOM CBSI3M — JIEKUUA—TIPOBOKALUS (M3JI0KEHHE MaTepuana ¢ 3apaHee
3aIJIaHUPOBAHHBIMU OIIMOKAMHU);

— Jekumsa-Oecena;

— JeKUHUS-IUCKYCCHS;

— CEMHHap-AUCKYCCHUSl — KOJUIEKTUBHOE OOCYXJAEHHE KaKOro-iubo CIOpHOTO BOIpOCa,
po0ieMbl, BHISIBIEHUE MHEHUH B TpyTIIe.

6. npopmManmoHHO-KOMMYHHKAIIHOHHBIE 00pa30BaTeIbHBIE TEXHOJIOTHH — OPraHU3alus
o0pa30BaTeNIbHOTO  TpoOIlecca, OCHOBAaHHAs Ha  NPUMEHEHHWH  CIEHUAIN3UPOBAHHBIX
IPOrpaMMHBIX CPEJCTB U TEXHUYECKHX CPEACTB PabOThl ¢ MH(OpMaIUEH.

[Tpumepsl  Gopm  ydeOHBIX 3aHATHH €  HCHONb30BAaHUEM  HMH(OPMAIMOHHO-
KOMMYHUKAIIHOHHBIX TEXHOJIOTHIL:

Jlexuus-Busyanusanuss — U3JI0KEHHUE COJEPKAHMSI CONPOBOXKIACTCS Npe3eHTauuen
(IemMoHcTpalueil yueOHbIX MaTepUaIOB, NIPEICTABICHHBIX B PA3JIMUHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WTIOCTPATUBHBIX, I'Pa(hUUeCKUX, ayIU0- U BUJEOMATEPHAIIOB).

[TpakTrueckoe 3aHaTHE B POpPME NPE3EHTALMU — NIPEJCTABIEHUE PE3YIbTaTOB MPOEKTHOM
WIM  HUCCIIEJOBATENIbCKOM  JIEATENIbHOCTH € MCIOJb30BAaHUEM  CIEIHaJIU3HUPOBAHHBIX

MIPOTPAMMHBIX CPEJ.

Y AenbHBIA Bec 3aHATHI, TPOBOIUMBIX B MHTEPAKTUBHBIX (POpMax, ompeiesieTcs TIaBHON
[EJBI0 TPOrPaMMbl, 0COOCHHOCTbIO KOHTUHTEHTa 00YYaIOIIUXCs U COJEPKAaHUEM KOHKPETHBIX
JUCLHUIUINAH, U B IIJIOM B Y4€OHOM MPOIECCe OHU JOKHBI COCTaBISATh HE MEHEE OMPEACIEHHOTO

IIPOLIEHTA OT BCEro 00beMa ay AIUTOPHBIX 3aHATUH.

3.YcaoBus peajiuzannu o01meodpazoBareibHOM yueOHOI nucuunanabl MatemaTnka

OcBoeHHe NpOrpaMMbl y4eOHOW MUCIMIUIMHBI MaTeMmaThka MpeanoJiaracT Hajudue B
npodecCHOHAIBHOW  00pa30BaTEIbHOM  OpraHU3allUuM, peaju3ylomeld  00pa3oBaTEIbHYIO
nporpaMMmy cpeaHero obiero ooOpaszoBanus B mpeaenax ocBoenus OITOIT CIIO na 6aze
OCHOBHOTO 00ImIero oOpa3oBaHus, Y4eOHOTO KaOWHETa, B KOTOPOM HMMEETCS BO3MOXHOCTh K
oOecrieunTh CBOOOAHBIA JocTyn B MHTepHET BO BpeMs y4eOHOTO 3aHATUS H B TICPHOJ
BHEYYCOHOU JEATCIEHOCTH 00yYarONIHXCS.

[lepeueHb CpeICTB MaTepHaNbHO-TEXHMUeCKoro obecrevenns mis ooydenus mo OVY (.04 MartemaTuka

npeACTaBjICH B TabauIe 3.

Tabnuma 3- [lepedeHb cpeacTB MaTEPUATBHO-TEXHUYECKOTO 00eCTIeueHUs ISl O0yUeHHUS 110



OV .04 MatemaTtuka

HaunmenoBanme
CITeLMATIbHBIX
MHOMEIIEHUH "
MHOMEIIEHUN IS

OcCHAaIEHHOCTh
CIIeMATIbHBIX
MHOMEIIEHUN 1
HOMEIIECHUN I

IlepeueHp NMUIICH3MOHHOTO MPOrPaMMHOIO oOecrmedeHus. PekBu3nThI
MOJTBEPKIAIOLIETO JOKYMEHTA

CaMOCTOATEIPHON | CaMOCTOSTEIbHOM

paboTsl paboTHI

Kabuner 32 mocaouHbIX IIporpammuoe obecrieuenue mo aurensuu GNU GPL: 7-Zip, Blender,
MaTEMaTHYECKUX | MECT, GIMP, Google Chrome, Inkscape, LibreCAD, LibreOffice, Maxima,
JIACLMIUINH; npenoaasarenbckoe | Mozilla Firefox, Notepad++, StarUML V1.

Kabuner MECTO, TOCKa,

MaTeMaTHKU U HATJIAIHbIE

WH)OPMATHKH; noco0us,

Kabuner MYJIbTUMEIUHHBIN

MaTeMaTHKU; IPOCKTOP, IKPaH.

JlekmmonHast

ayTUTOPHS,

ayUTOPHUS IS

MIPOBEICHUS

HMPAKTUYECKUN

3aHATHH (232)

YuTanbHBIN 3411

16 MOCAT0YHBIX
MeCT, pabouee
MECTO
mpernonasarens, 17
KOMIIBIOTEPOB C
BBIXOJIOM B
HHTEPHET

1. OC — Windows XP Professional RUS. (Kopobounas Bepcust Vista
Business Starter (17mT.) u Vista Business Russian Upgrade Academic
Open (17mt) - Jlunensuonusiii ceprudpukar Ne 42762122 or
21.09.2007.

2. 1C:Ilpeanpustue 8. KoMrekt mis 00y4eHUs B BRICIINX H CPETHIX
yueOHbIX 3aBeneHusx. CyOnuien3uonublit gorosop Ne 32/180913/005
ot 18.09.2013. (ITepssrit BUT)

3. Kaspersky Endpoint Security mis 6usneca — Cranaaptabiit (320mT).
Horosop Ne ITP-00018475 ot 16.11.2017 (OOO IIpuma AitTu) cpoxom
Ha 1 rom.

4. Microsoft Access 2010. Ilommmcka Microsoft Imagine Premium




Akt nepenaun mnpaB Ne Tr046356 ot 04 asrycra 2017, Cuer Ne
Tr000168154 ot 28 utons 2017 (Ilpuma AiTu). Cpok npeiictBus — 1
TOJI.

5. Microsoft Office 2007 Russian. Jlutien3uonHsiid ceptudurar Ne
42373687 ot 27.06.2007

6. Microsoft Project mpodeccrmonansusiii 2010. ITogmucka Microsoft
Imagine Premium Akt mepemaun mpaB Ne Tr046356 ot 04
asrycta 2017, Caer Ne Tr000168154 ot 28 urons 2017 (Ilpuma AiiTn).
Cpox neiicreust — 1 rog.

7. Microsoft Visio mpodeccnonansasiii 2010. IToammcka Microsoft
Imagine Premium Akt mepemaun mpaB Ne Tr046356 ot 04
asrycra 2017, Cyer Ne Tr000168154 ot 28 ntonst 2017 (ITpuma AitTn).
Cpox neiicteust — 1 rog.

8. Microsoft Visual Studio 2010. Iloammcka Microsoft Imagine
Premium Axt mepemaun mpaB Ne Tr046356 or 04 asrycra
2017, Cuer Ne Tr000168154 ot 28 wutonsa 2017 (Ilpuma AiiTu). Cpox
neiictBus — 1 Tog.

9. IIporpammuoe obecrreuenue mo mwmmeHsuun GNU GPL: 7-Zip,
Blender, GIMP, Google Chrome, Inkscape, LibreCAD, LibreOffice,
Maxima, Mozilla Firefox, Notepad++, StarUML V1.

2.3 TpeOoBaHUsI K MUHUMAJIbHOMY MATEPUATBLHO-TEXHUYECKOMY 00ecnedeHn 10

[TomenieHne kaOMHETOB YIOBIETBOPsICT TpeOoBaHUAM CaHUTAPHO -3MHAEMHOIOTHYECKIX
npaBun 1 HOpMatuBOB (CanlluH 2.4.2 Ne 178-02) u ocHameHO THIIOBBIM 00OPYIOBaHUEM,
YKa3aHHBIM B HACTOSIIUX TPEOOBAHUSAX, B TOM YHUCJIE CIEIUAIU3UpOBaHHAs yueOHas MeOeab 1
cpeacTBa OOyYeHHs, JOCTATOYHBIMH JUISl BBIMOJHEHHS TPEOOBAaHWUN K YPOBHIO TMOJTOTOBKH
0o0ydJarommxcsl.

KabuneTsl ocHameHbl MYJbTUMEIUWHBIM O0OpPYIOBAaHUEM, MOCPEACTBOM KOTOPBIX
y4aCTHUKH 0O0pa3oBaTeIbHOTO MpOIEcca MOTYT TMPOCMATPUBATh BU3YaJbHYIO, CO3/1aBaTh
MIPE3CHTAIINH, BUICOMATEPUAITbI, HHBIC TOKYMEHTHI.

B coctaB ydeOHO-METOAMYECKOTO H© MaTEPHUAIBHO-TEXHHYECKOTO OOecreueHus
porpaMMbl Y4eOHOUM NUCHMIUTUHBI MaTemMaTiKa BXOIST:

—  MHOTO(DYHKIIMOHAJIBHBIA KOMIUIEKC MPETOoaBaTeIs;

—  HarjisAHbIe TOCOOUS (KOMIUIEKTHI yUeOHBIX TabJIUII, TUIAKATOB, U JIP.);

—  nH(pOPMAIMOHHO-KOMMYHHUKAIIMOHHBIC CPECTBA;

—  DKPaHHO-3BYKOBBIC ITOCOOUS;

—  KOMIUICKT TeXHHWYECKOW JOKYMEHTalluM, B TOM YHCJIC MMAaclopTa Ha CPeACTBa

00y4eHHsI, MHCTPYKIIUHU TI0 UX UCIOJIb30BAHUIO U TEXHUKE O€30TTaCHOCTH.

2.4 UnudopmaunonHoe odecrieyenne 00yueHust

B oubnumoreunsiit GoHA BXOAAT yUueOHUKH, YueOHO-MeTonudeckue KoMIuiekTol (YMK),

O6CCHC‘II/IBaIOHII/IC OCBOCHHC yqeGHoﬁ JAUCHUITIITMHBI MaTeMaTI/IKa, PECKOMCHAOBAHHLIC WJIN



JOTYIIEHHBIE JJIsI MCTOJB30BaHUA B MPO(ECCHOHANBHBIX O00pPa30BaTEIbHBIX OPTraHU3ALMIX,
peanu3yommx o0pa3oBaTeNbHYI0 MPOrpaMMy CpeIHEro oOmero oOpa3oBaHHS B TMpenenax
ocsoenust OITOIT CITO Ha 6a3e 0CHOBHOTO 00IIEro 00pa3oBaHMUS.

B mpormecce ocBoeHHMS MNporpamMmbl yu4eOHOH JMCIMIUIMHBI MaTteMmaThkKa CTYJICHTHI
JIOJDKHBI UIMETh BO3MOXHOCTh JIOCTYMa K DJIEKTPOHHBIM YUE€OHBIM MaTepualiaM IO TPEAMETY,
UMEIOLIMMCSI B CBOOOJTHOM JOCTyme B ceTH MHTepHET (dJMEKTPOHHBIM KHHTaM, MPAKTUKyMaM,
TecTaM U Jp.).

Cnmcok HCTOYHUKOB:

st o0yuarommxcest

1. bapaymkun, B.B. Matematrka. D1eMeHThI BBICIIIEH MaTeMaTUKH: y4eOHUK: B 2 T. T.
1 / B.B. bapaymxkun, A.A. ITpokodses. — M.: KYPC: UTHOPA-M, 2020. — 304 c. — (Cpennee

npodeccuoHabHOe 00pa3oBanue).http://znanium.com/catalog.php?bookinfo=615108

2. bapnymkun, B.B. Matematuka. 37€MEHThI BhICIIIEH MaTeMaTUKH: y4eOHUK: B 2 T. T.

2 /B.B. bapaymxkun, A.A. IIpokodses. — M.: KYPC: UH®PA-M, 2020. — 368 c. — (Cpennee

npodeccronanbHoe o6pa3oBanue).http://znanium.com/catalog.php?bookinfo=872363
3. bammakoB M.M. Marematuka (CI1O). YyeOuuk : yuebnux / M.M. bammakoB. —

Mocksa : KnoPyc, 2019. — 394 c.https:/www.book.ru/book/929528/view2/1

4. Janmasa A.A. Matematuka : yueOonuk / A.A. Jlanasa. — 3-e u3a., ucnp. u gomn. — M.
NH®O®PA-M, 2020. — 544 C. — (Cpennee npodeCCHOHATHHOE
oOpazoBanue).http://znanium.com/catalog.php?bookinfo=774755

Jis npenogaBareJiei

1. bammakoB M.M. Matematuka: yuebuuk / M.M. bammakos.- 2-e usn., crep.- M.:
KHOPVYC, 2020.-394 c.-(Cpennee npodeccruonanbHoe o0pa3oBaHue).

2. boromonoB, H.B. Maremaruka: yueOnuk s CIIO/H.B. boromonos, II.H.
Camoiinenko.- M.: FOpaiit, 2020.-396 c.

3. boromornos, H.B. [Ipaktuueckue 3anstus no maremaruke: yue6. nocobue ans CIIO.-
11- u3zn. nepepab. u gomn.- M.: FOpaiit, 2021.-495 c.

4. MopakoBuu A.I'. Anrebpa u Hadana ananuza. 10 - 11 kmaccsl. B 2-x 4. U.1:YueOuuk
1utst o01ieo6paszosat. Yue6. 3aBeaenunii/mon pea. A.I'. Mopakosuya.- M.: Muemo3suHa, 2021.-399
c.

5. Mopakosnu A.I''Hawama anammsa. 10-11 xnaccsr.B 2-x.Y.2 :Bamaunuk 11
obmeoOpa3oBat. yueb. 3aBegenwit/Ilon pen. A.I'MopnkoBuua.-13-e  wu3m.,  crep.

M.:Muemo3unna,2021.-271 c.


http://znanium.com/catalog.php?bookinfo=615108
http://znanium.com/catalog.php?bookinfo=872363
http://www.book.ru/book/929528/view2/1
http://znanium.com/catalog.php?bookinfo=774755

HNuTepHeT-pecypesl
www.fcior.edu.ru (MudopmanmoHHblie, TPEHUPOBOYHBIC B KOHTPOJIbHBIC MaTEPUAJIbI).

www.school-collection.edu.ru (Exunas komiekuuss HUPPOBBIX  00pazoBaTEIbHBIX

pecypcoB).

2.5 Ilepevyenb MHGPOPMALMOHHBIX TEXHOJIOT U

B pamkax wu3yueHus AMCLMIUIMHBI MCHOJNB3YIOTCS CcleAylolue HHPOPMALMOHHbIE
TEXHOJIOTHH:

— DJJIEKTPOHHBIE OOpa30BaTENIbHBIE PECYpPChl, B KOTOpbIE BXOJAT AJIEKTPOHHAs
oOpa3zoBaTenbHas cpena  AkageMuu  (pacmoJIO)KEHHas MO 3JEKTPOHHOMY  ajpecy

http://185.18.111.102/moodle/course/index.php?categoryid=54), 37I€KTPOHHO-ONOIMOTEYHASI CUCTEMA

«Znanium.com»  (pacmoJIO)KeHHass IO  3JEKTPOHHOMY  ajpecy  http:/znanium.com/catalog),

ANEKTPOHHO-0MOmoTeyHast cuctema «Ibooks.ru» (pacrmosiokeHHasi MO AJIEKTPOHHOMY aJpecy

https://ibooks.ru/home.php?routine=bookshelf);

— IPEe3EeHTAlMOHHbIE MaTepuajbl, pa3pabOTaHHbBIE B LENAX BHU3YyaIU3alUU y4eOHOTO
MaTepHasa U MOBBIIEHNS HATJISAHOCTH 00Y4YeHHs, B COOTBETCTBUU C KAJICHIAPHO TEMATHYECKUM
IUTAHOM MO AUCIUILIHHE;

— B paMKax W3y4eHHs JUCIUIUIMHBI UCTIONB3yeTCs nmakeT nporpamm Microsoft Office.

2.6 YcaoBus peajindanuu nmporpaMmmasl IJist oﬁyqammnxm HHBAJHUI0B U JIUII C

OrpaHUY¢HHBIMHA BO3MOKHOCTHAMM 310POBbHA

Conepxxanne cpeaHero npodeccHoHaIbHOTO O0pa30BaHUS W YCJIOBHUS OpraHU3alUH
oOydeHust oOydarommxcs ¢ OCOOBIMH OOpa30BaTENIbHBIMH MOTPEOHOCTSIMH  OMPEIEIISIIOTCS
aJanTHPOBAHHOMW 00pa30BaTEILHOM MPOrPAMMON.

OOydenne 10 00pa3oBaTeIbHBIM MIpOTrpaMMaM CpeaHero  Mpo¢eCcCHOHATBHOTO
00pa3oBaHusl 00YyYAIOIIMXCS C OTPAaHUYCHHBIMH BO3MOXHOCTSAMH 370pOBbsi Ha (aKyIbTeTe
cpenHero Mpo(eCcCHOHATBHOTO  O0Opa3oBaHHUS  aKaJeMHUU OCYHIECTBISIETCS C  yYeTOM
0COOEHHOCTEH TCUXO(PHU3UYECKOr0 Pa3BUTHUS, UHIUBUIYATBHBIX BO3MOXKHOCTEH U COCTOSHUS
3I0POBBS TAKUX O0yJaIOITUXCSI.

CrennanbHbIe YCIOBUS BOCIHUTAHHUS M Pa3BUTHS TAaKUX OOYYAIOIIUXCS, BKIIOYAIOT B
cels:

- HUCIIOJIB30BaHUC CIICIIHAIbHBIX O6pa3OBaT€HLHbIX nmporpaMmm M METO0B O6y‘IGHI/ISI n


http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/
http://185.18.111.102/moodle/course/index.php?categoryid=54)
http://znanium.com/catalog)

BOCIIUTaHMUS,

- MHCIMOJb30BaHUE CIELUATbHBIX YYEOHUKOB, Yyue€OHBIX MOCOOMH U JHUJAKTUYECKUX
MaTepHaoOB 10 TUCIUIUIMHAM CHELUATBbHOCTH,

- OCHAILCHHWE 3JIaHUSl CHCTEMaMH IPOTUBOIOXKAPHOM CUTHAIU3aLMU U OIOBEILEHUs ¢
nyOIupyIOUMMHU  CBETOBBIMH  yCTpOMCTBaMM, HH(DOPMAIIMOHHBIMM TalJlO € TaKTUJIbHOU
(mpocTpaHCTBEHHO-penbedHOI ) nHbDopManueit u p.

- CHELHUAJIbHBIX TEXHUYECKHUX CPEICTB OOyUEHHs KOJUIEKTUBHOTO M WHJMBUIYaJIBHOTO
MOJIb30BAaHUA, HANpUMEp, HUCIOIb30BAaHHE MYJIbTUMEIUNHBIX CPEJCTB, HATUYHE OPIrTEXHUKH,
CaiI-IPOEKTOPOB, YIEKTPOHHOM TOCKU C TEXHOJIOTHEH Ta3epHOro CKaHUPOBAHMS,

- obecrnieyeHHe BO3MOKHOCTH JUCTAaHLIMOHHOrO o0ydeHus (anekTpoHHble YMK s
JUCTAHIIMOHHOTO 00y4YeHMsI, yueOHUKN Ha 3JIEKTPOHHBIX HOCUTEIAX U Jp.)

- NPEeAOCTABICHHE YCIYr acCUCTeHTa (IOMOIIHMKA), OKAa3bIBAIOLIEr0 OO0ydYaroLUMMCs
HE00X0AUMYIO0 TEXHUYECKYIO TTOMOIb,

- HaJW4YU€ KOMIIBIOTEPHOM TEXHMKH M CIIELHAJIbHOIO IMPOTPaMMHOIO 0OecredeHus,
aJalTUPOBAHHBIX JUIsl HHBANIUA0B U aul ¢ OB3;

- obecrnieueHue 0CTyIa B 3JaHUsl 00pa30BaTEIbHbIX OPraHu3aluil U Ipyrue ycioBus, 6e3
KOTOPBIX HEBO3MOKHO WJIM 3aTPYAHEHO OCBOEHHE 00pa30BaTEeIbHBIX IPOTPaMM 00yUaIOIIUMUCS
C OrpaHUYEHHBIMU BO3MOYKHOCTSIMH 3/10POBbSL.

- KOMIUIEKTOBaHHE OMOIHOTEK CHEIUANIbHBIMU aJalTUBHO-TEXHUYECKUMHU CPEACTBAMU
s uHBaMMIoB U juil ¢ OB3 (roBopsmuMmH KHUTaMu Ha Qrem-kaprax U CHeIHaJbHbIMU
anmnapaTtaMi AJi UX BOCIIPOU3BEACHNUS).

B mensx [AOCTYNMHOCTH TONyYeHHS CpeaHero mpodeccHoHaNbHOr0 00pa3oBaHUs
oOyuaromuMucs ¢ 0coObIMU  0Opa3zoBaTeIbHBIMH MOTpeOHOCTAMU akaaemuedn MMCUT
obecrieunBaeTcst:

1) s 0OydaronMxcs ¢ OrpaHUYEHHBIME BO3MOKHOCTSIMH 3[J0OPOBbSI 110 3PEHHUIO:

- ajganTauus oQUUMAIBHOTO caiiTa akagemMuu B ceTd VHTepHET ¢ yd4eToM 0coObIX
noTpeOHOCTeHl MHBAIUAOB 1O 3pEHHUIO C NMPUBEAECHUEM MX K CTaHIApTy JOCTYIHOCTH BeO-
KOHTEHTa U BEO-CEPBUCOB;

- pa3MelleHHe B JOCTYIHBIX Mg OOYyYaroUuMXcs, SBISIOIIMXCSA CJIENbIMU  HWIH
CIa0O0BHISIIMMHU, MECTaX M B aJalTHPOBAHHON ¢Gopme (C ydeToM UX OCOOBIX IMOTpeOHOCTEH)
CIPaBOYHOM MH(OPMAIIMK O PACTIMCAHUU JICKIUH, YUeOHBIX 3aHATUH (0JDKHA OBITH BBIMOJHEHA
KPYIHBIM (BBICOTAa MPOMUCHBIX OYKB HE MeHee 7,5 c¢M) penbeHO-KOHTPACTHBIM HIpUdTOM (Ha
0emom unu xéntoM ¢GoHe) u npoayoauposana mpudrom bpaiins);

- obOecrieueHe BBITYCKA aJbTEPHATUBHBIX (POPMATOB MEUYATHBIX MAaTEpUAIOB (KPYIHBIN

mpudT WK ayauodanis);



- obOecnedyeHue nocTyna oOy4aroIErocs, SBISIOIIErOCsS CIENbIM M HUCIOJIb3YHOLIETO
co0aKy-1oBOJbIPs, K 3JaHHI0 00pa30BaTeNIbHOM OpraHU3alM{, PAcHOJararollero MecToM it
pa3MeleHust CO0aKU-IIOBOABIPS B YaChl 00YUEHHS CaMOT0o 00y4aromerocs;

2) s 00y4aroImuXCcs ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMH 3/10POBbsI IO CITYXY:

- nyOnupoBaHHe 3BYKOBOM CrpaBOUYHON MHGOpPMALMU O PACIUCAHUM YUEOHbIX 3aHITUN
BU3yaJbHOW (YCTaHOBKA MOHUTOPOB C BO3MOXHOCTBIO TPAHCIALUUU CyOTUTPOB (MOHUTOPBI, UX
pa3Mepsl U KOJTMYECTBO HEOOXOAMMO ONPEIENATh C YUETOM Pa3MEPOB TOMEILLEHUS);

- obecrieueHe HaAJIeKAIIMMHU 3BYKOBBIMU CPEJICTBAMH BOCIIPOM3BEIeHUS HH(POpMAIIHH;

3) nmna oOyuwarommxcs, HMMEIOIIMX HapylIIeHUS ONOPHO-ABUTATEIBHOrO armapara,
MaTepUaJIbHO-TEXHUUYECKHUE YCIOBHS JOJIKHBI 00eCIeurBaTh BO3MOXHOCTh O€CTIPENATCTBEHHOIO
Joctyna o0yvaromuxcst B y4yeOHble IIOMEIIEHHs, TyaleTHble M Jpyrue IOMELIeHUs
0o0pa30BaTeIbHOM OpraHU3ally, a TAK)Ke UX NpeObIBaHHE B YKa3aHHBIX MOMEIIEHUSIX (Haauuue
[aHAYCOB, IOPYYHEH, paCIIMPEHHBIX JBEPHBIX IPOEMOB, TUPTOB U APYTUX NPUCTIOCOOIEHHUI).

4) Ilpu nodaydeHHH CpeAHero Nnpo(ecCHOHAJIBHOrO0 00pa30BaHUS OOydarolmuMCs ¢
OTPAaHUYEHHBIMM BO3MOXKHOCTSIMM  37I0pPOBbSl  aKaJeMued MpeaoCTaBIsIOTCS  OecIIaTHO
crenuagbHble Y4eOHMKM W y4yeOHble mocoOus, MHas yuyeOHas JMTepaTypa, a TaKkkKe YCIyTrH

CypIOTIEPEBOIYUKOB U TU(DIOCYPAONEPEBOIUUKOB.



3. XapakTepucTHKA OCHOBHBIX

BUAOB JACATCJIBbHOCTH oﬁyqalomnxca mno

o01meo0Opa3oBaTeibHOI yueOHOH nucuumiinde MaremaTuka

Copep:xkanue XapakTepuCTMKAa OCHOBHBIX BHAOB Y4YeOHOW JesiTeJJbHOCTH
00y4eHHUs CTYIeHTOB

(Ha ypoBHe y4eOHBIX JeiCTBHI)
BBenenue O3HakoMJIEHHE C POJIBI0 MAaTEMAaTHKU B HayKe, TEXHHUKE, IKOHOMHKE,

MH(POPMALMOHHBIX TEXHOJOTHIX M MPAKTUIECKOH JeSTETbHOCTH.
O3HaKOMIICHHE C OCIIsIMA U 3ala4aMU U3YUCHUSA MATCMATUKU IIPHU
ocoennu npogeccuit CI1O u cnennansaoctei CI10

Anrebpa

Pa3Burue nmonsaTus
0 YHcJIe

Brimonnenue apudmetruuyeckux AEHCTBUI Hal dYMCIaMH, codeTas
YCTHBIE U TUCbMEHHBIE ITPUEMBI.

Haxoxnenne npuOMMKeHHBIX 3HAYEHUWU BEJIMYMH W MOTPEHIHOCTEH
BBIYHUCIICHUN (a0COMIOTHON UM OTHOCHTENBHOM); CPaBHEHHUE YUCIOBBIX
BBIPAXKCHU.

Haxoxnenne ommbok B 1peoOpa3oBaHUIX H
(oTHOCHTCS KO BCEM MYHKTAaM MPOTPaMMBI)

BBIYUCIICHUAX

Kophn,
Jorapu(pmsl

CTeINeHH,

O3HakoMiIeHHUE C TOHATUEM KOpHA #-M  CTENeHu, CBOWCTBaAMHU
pPaJUKaIoB U IIpaBUJIaMU CPaBHEHUS KOpHEH.

@opMyJIMpPOBAaHUE  ONPEJCICHUST KOPHS U  CBOWCTB  KOpHEH.
BrlunciieHue U cpaBHEHHE KOPHEH, BHIOJHEHUE MPUKUJKN 3HAYCHUS
KOpHS.

[Ipeobpa3oBaHue YNCITOBBIX U OYKBEHHBIX BBIPAKCHHM, COACPIKAIINX
pauKabl.

BreimonHnenue pacyeToB 1O QopMmyliaM, COACpPIKAIIUM pPaTUuKalbl,
OCYIIECTBIISAS HEOOXO0JUMBbIE MOJICTAHOBKH U MPeoOpa3oBaHUsI.
Onpenenenre paBHOCUIBHOCTH BBIPAXKEHUN ¢ pajuKkaiamu. Pemenue
MppalMOHAJIBHBIX YPAaBHEHUH.
O3HakOMJIEHHE C  TOHSTHEM
MoKa3aTelieM.

Haxoxnenue 3HaueHUN CTEMEHM, HUCIONB3Ys IMPU HEOOXOAMMOCTU
WHCTPYMEHTAJIbHBIE CPEJICTBA.

3anuchiBaHUE KOPHA #-W CTENeHH B BHJIE CTENEHH C JPOOHBIM
MoKa3aTesieM U Hao0opoT.

@opMyJIMpPOBAaHUE CBOUWCTB CTENeHEeW. Bpluucienue creneHen c
pallMOHAIIBHBIM  ITOKA3aTeJIEM, BBIIOJHEHUE NPUKUAKA 3HAYCHUS
CTEIICHU, CPABHEHUE CTEIICHEM.

[IpeoOpazoBanue YUCIOBBIX U OyKBEHHBIX BBIPAKCHHM, COACPIKAIINX
CTETIEHU, IPUMEHSIS CBOMCTBA. PellleHne moka3aTelibHbIX yPaBHEHHUIA.
O3HakoMJIEHHE ¢ TPUMEHEHUEM KOPHEW U CTeNeHEe! MPU BHIYUCICHUT
CpedHUX, JEJIEHHMH OTpe3Ka B «30JI0TOM cedyeHuu». Perienue
MPUKJIAAHBIX 337a4 Ha CJIOKHbIE TPOLEHTHI

CTCIICHHU C ﬂeﬁCTBHTCHLHBIM

IIpeoGpa3zoBanue
ajredpanveckux
BbIpaKeHHU I

BrimonHnenue npeoOpa3oBaHuil BEIpaKEHUH, MPUMEHEHHE QOpMyI,
CBSI3aHHBIX CO CBOWCTBAMH CTETICHEH 1 Torapru(dmMoB.
Onpenenenue o01acT AOMYCTUMBIX 3HAUEHUN JIOTapU(PMHUUECKOTO
BbIpakeHUs1. Pemenne norapupMuieckux ypaBHeHUH

OCHOBBI TPUTOHOMETPUU




OcHOBHBIC IOHATHUSA

W3y4yenue panuaHHOro MeToAa M3MEPEHMs YIVIOB BpPALLEHUS M HUX
CBSI3M C TrpaaycHo Mepoi. HM3oOpakeHuwe yrjaoB BpalleHUS Ha
OKPYKHOCTH, COOTHECEHUE BEJIMUMHBI yTJIa C €70 PACIIOJIOKEHUEM.
dopMyIMpOBaHUE ONPECIIEHUN TPUTOHOMETPUUYECKUX (PYHKUMHA ISt
YIJIOB MOBOPOTa U OCTPBIX YIJIOB HPSIMOYTOJBHOTO TPEYroJbHUKA U
00BsICHEHUE HX B3aMMOCBS3H

OcHoBHbIE [IpuMeHeHHEe OCHOBHBIX TPUTOHOMETPUYECKHX TOXIECTB  JUIS
TPUTOHOMETPHYECKHE | BBIUUCICHUS 3HAUCHUH TPUTOHOMETPUUECKUX (YHKIHMH MO OJHOH u3
TOkK/AeCTBA HUX
IIpeodpa3oBanus W3ydenne oCHOBHBIX (POPMYJT TPUTOHOMETPUH: (POPMYIIBI CIOKCHHS,
NPOCTEeHIINX YABOEHUs, IPE0OpPa30BaHUs CYMMbl TPUTOHOMETPUUYECKUX (PYHKIIMH B
TPUTOHOMETPHYECKHX | TPOU3BEJCHHE M IPOU3BEAEHUA B CYyMMY M TPHUMEHEHHE IIpH
BbIPaKeHU BBIUMCICHUM 3HAY€HUS TPUTOHOMETPUYECKOI'O  BBIPAKEHUS U
YIIPOULIEHHUS €TO0.
O3HakOMJIEHHE CO CBONCTBAMH CHUMMETPUM TOYEK HAa EIUHUYHOU
OKPY>KHOCTHU U IPUMEHEHHE UX AJIs BbIBOJA (GOPMYII IPUBEACHHUS
IIpocreiimmue Pemenue no ¢popmynam U TPUrOHOMETPUUECKOMY KpPYTy MPOCTEHIINX
TPUTOHOMETPHYECKHe | TPUTOHOMETPUYECKUX YPABHEHUHU.
YPaBHEHUS u | [Ipumenenune oOmMX METONOB pEIICHUs YpPaBHEHMH (NpUBEAEHUE K
HepageHcmea JUHENHOMY, KBaJpaTHOMY, METOJ pa3lIOXKEHHsI Ha MHOXHUTENH,
3aMEHbl  MEPEMEHHOH) TMpH  pEeHIeHHH  TPUTOHOMETPUUYECKUX
YpaBHEHUU.
YmMmenue OTMEYaTh Ha Kpyre pelieHust MPOCTEHIINX
TPUTOHOMETPUUECKUX HEPABEHCTB
ApKcHHYC, O3HakOMJIEHME C TIOHATUEM OOpPAaTHBIX TPUTOHOMETPUYECKHUX
APKKOCHHYC, (bYHKITHIA.
APKTaHI'€HC YHCIa W3ydenue omnpeneneHuii apkcHHyca, apKKOCHHYyca, apKTaHTeHca
yucina, (QOopMyJUpOBaHHME HX, H300pakeHHE Ha EeAMHUYHOM

OKPY>KHOCTH, IPUMEHEHUE NIPH PELICHUN YPABHEHUHN

®YHKIHH, UX CBOMICTBA U TPA®UKH

®yukuuu. [lonstue o

O3HaKOMJICHHE C MOHATHEM NEPEMEHHOMN, IPUMEpaMHu 3aBUCHUMOCTEH

HENpepbIBHOCTH MEXy IEPEMEHHBIMU.
byHkuun O3HakoOMJIEHHUE € NTOHATHEM TpaduKa, OnpeeIeHne NPUHALICKHOCTU
Touku rpaduky ¢yHkuuu. Onpenenenue no Qopmyie mpocreiiein
3aBUCUMOCTH, BUAa ee rpaduka. BelpakeHue no ¢opmyiie OAHOM
IIEPEMEHHON uepes Ipyrue.
O3HakoMJIEHHE C OnpeieleHneM (PyHKUHUU, POPMYIUPOBAHUE €rO.
Haxosxnenue obnactu onpeaenaeHus U 061acTi 3HaueHUN QyHKIUN
CpoiictBa (yHkuuu. | O3HaKOMIIEHHE C NpUMepaMu (YHKIHOHAIBHBIX 3aBUCHMMOCTEH B
I'papuueckasn peanbHbIX MPOLIECCaX U3 CMEKHBIX JUCIIUIUIMH.
HHTepIpeTanus. O3HakoMJeHHE C JI0KAa3aTEIbHBIMM PACCYKICHUSAMH HEKOTOPBIX
IIpumepsI CBOMCTB JHMHEHHOM M KBaJpaTHUYHOM (YHKUUH, NpPOBEACHUE
(GyHKIMOHANBHBIX UCCIIEZIOBAaHUS JIMHEHHOW, KyCOUHO-IMHEHHON, NpOOHO-TUHEHHOU U
3aBHCHMOCTeM B | KBaJIpaTHYHOW (YHKIUH, MOcTpoeHue ux rpadukoB. IlocTtpoeHue u

PC€ANBLHBIX MNpoleccax
U ABJICHUAX

yTeHue rpagukos QyHkuuid. MccnenoBanue GpyHKINU.

CocraBnenue BUAOB QYHKIMI [0 JaHHOMY YCJIOBHIO, PEIICHUE 3a/1a4
Ha 3KCTPEMYM.

Brimmonnenue npeoOpazoBanuii rpaduka GyHKIUN

Oo0paTtHble pyHKIHT

W3ydyenue moHATHS 00paTHOM GYHKIMM, ONpeJeNeHne BUIa U
noctpoeHue rpaduka oOpaTHOM (YHKIMH, HaXOXJAEHHE ee 00JIacTH
onpeneneHus U obnactu 3HaueHui. [lpuMeHeHne CBOUCTB (yHKIMN




IPU MCCIIeI0BAaHUN YPAaBHEHUH M PELICHUH 33]1a4 Ha SKCTPEMYM.
O3HaKOMJICHHUE C OHATHEM CII0KHOM (QPyHKIUU

CreneHHnele,
NMoKa3aTeJbHbIe,
Jorapupmuueckue u
TPUTOHOMeTpHYecKHe
¢pynxnun. O6patHble

Brruucienue 3HaueHui QyHKINUN 110 3HAYCHUIO apTyMEHTA.
OmnpeneneHre MOTOKEHUSI TOYKH Ha rpaduke Mo ee KOOpAMHATAM H
Ha000pOT.
Hcnonp30BaHuEe CBOWCTB
CTeneHei u jorapudmos.

GyHKIUI Uit CpaBHEHMs] 3HAYEHHM

Tpuronomerpuuyeckue | [loctpoeHue rpaduKoB CTENEHHBIX U JOrapu(pMUUecKux GpyHKINi.
pynkuun Pemenne mokaszaTenbHBIX W JOTapU(MHUUECKUX yPaBHEHUH W
HEPABEHCTB 110 U3BECTHBIM aJITOPUTMaM.
O3HaKOMJICHHE C MOHSATHEM HEMPEepPhIBHON MEPUOANYECKON (YHKIIUH,
dopMynupoBaHHe CBOWCTB CHHyca M KOCHHYCA, IOCTPOCHHME HX
rpaguKoB.
O3HaKOMJIEHHUE C TOHATHEM FapMOHHYECKUX KoJIeOaHUI U mpuMepaMu
rapMOHUYECKUX KOJeOaHUM s ONHUCaHUS NPOLECCOB B (PU3MKE U
Ipyrux o0JacTsIX 3HaAHUS.
O3HakoMJIEHHE C IOHSTHUEM Pa3pbIBHOW IMEPHOANYECKON (YHKLHUH,
(GopMyIMpoBaHHE CBOWCTB TAHI'CHCA U KOTAHI'CHCA, NOCTPOCHHE HX
rpaduKoB.
[Ipumenenue cBolcTB  GQYHKIMH I8 CpaBHEHUS  3HAUYCHMM
TPUTOHOMETPUYECKUX (PYHKUMH, pElIeHUuss TPUTOHOMETPUUYECKUX
YpaBHEHUM.
[TocTpoenue rpadmkoB OOpAaTHBIX TPUTOHOMETPHYECKUX (PYHKIUH U
oIpesieieHre 1o rpauKaM UxX CBOMCTB.
Brimonnenue npeo6pa3oBanus rpagukoB
HAYAJIA MATEMATHYECKOI'O AHAJIM3A
MMocaenoBareabHocTH | O3HaKOMIIEHME C  TOHSATHEM  YHUCJIOBOM  IOCJIENOBATEIBHOCTH,

crioco0amH ee 3a/1aHusl, BBIUNCICHUSIMU €€ YJICHOB.

O3HakoMJIeHHE C IOHATHEM MpeJielia MoCae10BaTeIbHOCTH.
O3HaKOMJICHHE C BBIYHCICHHEM CYMMBI 0ECKOHEYHOI'0 YHCJIOBOIO
psna Ha TMpUMepe BBIYUCICHHS CYMMBI OECKOHEYHO YObIBaromei
reOMETPUYECKOU NMPOTrPECCUMN.

Pemienne 3agau Ha mnpuMeHeHHE (OPMYJIbl CyMMBbl OECKOHEYHO
yObIBaroIeil reOMeTpUYECKOH Nporpeccuu

IMpousBogHast u ee
NpUMeHeHHne

O3HaKOMJICHHUE C TIOHSATHEM ITPOU3BOIHOM.

Nzyuenne u GopMyIUpOBaHUE €€ MEXAHUYECKOT'O0 U TEOMETPHUUECKOTO
CMBICTIA, H3yUEHHUE aNrOPUTMA BBIYUCICHUS TPOU3BOTHON Ha IPUMEpE
BBIYMCIICHUSI MTHOBEHHOM CKOPOCTH U YIJIOBOTO KOYPduImeHTa
KaCaTeJIbHOM.

CocraBrieHHe ypaBHEHHUS KacaTeJIbHOU B 00IIIEM BHJIE.

YcBoenune nmnpaBuil AuPQGEpPEHIUPOBAHUS, TaOIUIBI MPOU3BOIHBIX
JJIEMEHTapHBIX (PYHKIUH, TpuMeHeHHe sl JauddepeHIUpOBaAHUS
GYHKIMNA, COCTaBICHUS yPaBHEHUS KacaTeIbHOM.

W3yyenune TeopeM O CBSI3M CBOMCTB (YHKIMM M IPOU3BOIHOM,
dbopMyIHpOBKa UX.

[TpoBeneHne ¢ MOMOIIBIO MPOU3BOJHON HCCIeNOBaHUS (PYHKINH,
3a/laHHO# (PopMYTIOH.

YcTaHOBNEHHE CBS3M CBOWUCTB (YHKIIMM H MPOHU3BOJHON MO UX
rpadukam.

[IpumeHeHre NPOM3BOJHOW MJisi pEUIeHHs 3a7ad Ha HaxOoXKIeHHE
HauOOJIbIIEr0, HANMEHBIIETO 3HAUCHUS U Ha HaX0XKJIEHHE dKCTpeMyMa




IlepBooOpa3nas u | O3HaKOMJIEHHUE C MOHATUEM MHTETpaJia U HepBOOOpa3HOil.
HHTerpaJ W3ydyenne mnpaBuna BBIYUCIEHUS IE€PBOOOPA3HOM U TEOPEMBI
Hrrorona— JleitOuuua.
Pemenue 3a1a4 Ha CBSA3BH MEPBOOOPA3HON U €€ MPOU3BOAHOM,
BBIUHCIICHUE N1EPBOOOPA3HON /Il JaHHON (QYHKIUH.
Pemenne 3amau Ha DOpPUMEHEHHME MHTErpaja [Ulsl BBIYUCICHUS
(Gu3MUeCKUX BETUYHH M TUIOIAACH
YPABHEHUA U HEPABEHCTBA
YpaBHeHus u | O3HaKOMJIeHHe C  MNPOCTEMIIMMHM  CBEIEHUSMU O  KOpHSIX
CHCTEMbI YpaBHEHMii. | AIreOpanvecKuX ypaBHEHHH, HOHATUAMH HCCIIEJOBaHHUS YpaBHEHUI U
HepaBenctBa M | CUCTEM YpaBHEHHI.
cucreMbl HepaBeHCTB | M3yueHne Teopun paBHOCHIBHOCTH YPaBHEHHUH M €€ NPHMEHEHHUS.
¢ aByms | [ToBTopenre 3amucu pemieHHs CTaHIAPTHBIX ypPaBHEHMH, NPHEMOB
nepeMeHHbIMHU npeoOpa3oBaHus ypaBHEHMM s CBEIEHUS K CTaHJapTHOMY
YPaBHEHHUIO.
Pemenue panuMoOHaNbHBIX, HMpPPALUOHAIBHBIX, I1OKA3aTEIbHBIX H
TPUTOHOMETPUYECKUX YPABHEHUIN U CUCTEM.
Hcnonb3oBanue CBOUCTB u TrpaduKoB (GYHKIHA 7S pelieHus
ypaBHeHU. [IoBTOpeHNE OCHOBHBIX IPUEMOB PEILIEHUS CUCTEM.
Pemenue ypaBHeHUI ¢ IPUMEHEHUEM BCEX MPUEMOB (pa3JIOKEHUs Ha
MHOKUTEJM, BBEJEHHUS  HOBBIX  HEWU3BECTHBIX, I1OJCTAHOBKH,
rpauYecKoro MeToa).
Pemenne cuctem ypaBHEHUH C IPUMEHEHHEM PAa3IHYHBIX CLIOCOOO0B.
O3HakoMJIEHHE C OOLIMMH BOMIPOCAMU PEIICHHS HEPABEHCTB U
UCIIOJIb30BaHWE CBOWCTB M TpaduKOB (QYHKUMA 0pU pEIICHUU
HEPaBEHCTB.
PermieHve HepaBeHCTB M CHCTEM HEPAaBEHCTB C IPUMEHEHUEM
Pa3IUYHBIX CIIOCOOOB.
[Ipumenenune MaTeMaTUYECKUX METOJI0B JUISt peleHus
CoZlep KaTeIbHBIX 3aJau U3 Pa3INYHbIX 00JaCTel HayKU U MPAKTHKH.
HuTeprpeTrpoBaHie pe3ybTaTOB C YIETOM peaIbHbIX OTPaHUUYCHUN
IJIEMEHTBI KOMBUHATOPHUKMU, TEOPUU
BEPOSITHOCTEMW U CTATUCTHUKH
OcuoBuble mnoHsTHsa | V3yueHue npaBuiia KOMOMHATOPUKY M NPHUMEHEHUE NPU PEIIEHUU
KOMOMHATOPUKH KOMOMHATOPHBIX 3a/1a4.
Perienre KOMOMHATOPHBIX 3a/a4 METOJOM Iepebopa U MO MpaBUIy
YMHOXEHHUS.
O3HakOMJIEHHME C TOHATHSAMM KOMOMHATOPHUKH: pa3MELICHUsIMH,
COUYETaHUSAMHU, IEpECTaHOBKaMH U (POPMyJIaMHU Ul UX BHIYMCICHUS.
OObscHEeHUE U NpUMEHEHHE (OpMYJ Ui BBIYMCIECHUS pa3MELICHUH,
NEPECTaHOBOK M COUETAHUN MPU PEIICHUHU 3a]a4.
JIEeMEHTBI Teopuu | VI3yueHne KIIacCHYECKOTO ONPEIEICHHS BEPOATHOCTH, CBOMCTB
BEPOSITHOCTEH BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEH.
PaccmoTpeHue npumMepoB BEIYUCIIEHUS BEpOSATHOCTEN. Pelienue 3a1au
Ha BBIYUCIICHUE BEPOATHOCTEH COOBITUI
IIpencraBiaenue O3HakOMJIEHHME C TPEACTABIEHUEM YHCIOBBIX JAHHBIX U HX
AAHHBIX  (TA0JaMUBbI, | XapaKTCPUCTUKAMH.
AHATPaMMBl, Pemenue npakTuyeckux 3agad Ha 0OpabOTKYy YHMCIIOBBIX JAHHBIX,
rpaguKu) BBIUHCIICHUE UX XapaKTePUCTUK

IF'EOMETPUA




IIpsiMblie ¥ MIOCKOCTH
B IPOCTPaHCTBE

@opMyIMpOBKa U MPUBEIECHUE J10KA3aTENbCTB MPU3HAKOB B3aUMHOIO
pacIoyIoKeHUs IPSMBIX U INIOCKOCTe!. Pacrio3zHaBaHue Ha uepTexax u
MOJEJISIX pa3lIMYHbIX CIy4yaeB B3aUMHOI'O PACIONOKEHUS NMPAMbBIX U
IIJIOCKOCTEH, Apr'yMEHTUPOBAHUE CBOMX CY KICHHM.

DopMyIUpOBaHUE OnpeAeIICHUH, MIPU3HAKOB u CBOICTB
napajuleJbHbIX M IEPHEeHIUKYISPHBIX IUIOCKOCTEM, IBYI'PAHHBIX H
JIMHENHBIX YTJIOB.

BbinonHeHne NOCTPOEHUS YIVIOB MEXAY NPSIMBIMH, NpPSIMONH H
IJIOCKOCTBIO, MEXKAY IJIOCKOCTAMU I10 ONHUCAHUIO U PACTIO3HABAHUE UX
Ha MOJIEJISIX.

[IpuMeHeHHe TPU3HAKOB U CBOMCTB pPACHOJIOKEHUS MPSIMBIX U
IJIOCKOCTEN MpU pElIeHUH 3a1a4.

N300pakeHne Ha pUCYHKaX U KOHCTPYUPOBAHME Ha MOJEIAX
NEPHEHAUKYJISIPOB M HAKJIOHHBIX K  IUIOCKOCTH,  NPSMBIX,
HapajuleIbHbIX IUIOCKOCTEH, YIJIOB MEXAY IPSIMOM U IJIOCKOCTBIO U
000CHOBaHHE MMOCTPOCHHUS.

Pemenue 3amay  Ha BBIYUCIEHUE TE€OMETPUYECKHX  BEJIMYMH.
OnucbiBaHME pPACCTOSIHUSA OT TOYKHU [0 IUIOCKOCTH, OT HPSIMOM 110
IUIOCKOCTH, MEXAY IUIOCKOCTSAMH, MEXKIAY CKpPEIUBAIOLIIMMUCS
IPSIMBIMH, MEXAY MPOU3BOJIBHBIMU (UT'YpaMH B IPOCTPAHCTBE.
@opMynupoOBaHUE U JOKa3bIBAHME OCHOBHBIX TEOPEM O PACCTOSHHUAX
(Teopem cy1miecTBOBaHUsI, CBOMCTBA).

N300pakeHne Ha yepTexax U MOJENAX PACCTOSIHUS U OOOCHOBaHUE
cBOUX cyxzaeHuil. OmnpeneneHue U BBIUUCICHHUE PACCTOSIHUI B
npoctpancTBe. [IpumeHenue ¢Gopmysl U TeopeM IJIAHUMETPUU IS
peleHus 3aaay.

O3HakoMJIEHHE C MOHATUEM IAPAUIETBHOIO NMPOEKTUPOBAHUSA U €T0
cBoiicTBamu. POpMyIMPOBAHKUE TEOPEMBI O IUIOLIAIA OPTOTOHAIBHOMN
IIPOCKLIUHA MHOTOYT OJIBHUKA.

[Tpumenenune Teopun 111 000CHOBAHUS NOCTPOCHUN U BHIYUCIICHUH.
ApryMEHTUPOBAHHME CBOUX CYXAEHUIN O B3aHMHOM PACIOI0KEHUH
IPOCTPAHCTBEHHBIX (DUTYP

MHOrorpaHHUKH

Onuncanve M XapakTEepUCTHKA Pa3IMYHBIX BHUJIOB MHOIOTPAHHUKOB,
NEePEYUCIICHUE UX DIIEMEHTOB U CBOWCTB.

N300pakeHue MHOTOTPAHHHKOB U BBINOJIHEHHE IIOCTPOCHUS Ha
U300paXKEHUSAX U MOJIENISIX MHOTOTPAaHHHUKOB.

Bbruncnenue NMHEHHBIX 3JIEMEHTOB M YIJIOB B IMPOCTPAHCTBEHHBIX
KOH(UTYpaIusixX, apryMEeHTUPOBAHNUE CBOUX CYKICHHM.
XapaKkTepHUCTHKA u U300paxkeHue CEYCHMUH, pa3sBepTKH
MHOTOIPAHHUKOB, BBIYMCIIEHUE IUIOIIA1€H TOBEPXHOCTEM.
[loctpoenne mnpocredmMx cedeHu KyOa, MPU3MbI, HUPAMMIBIL.
[IpumeHnenue GHakToOB U CBEICHUN U3 MNIAHUMETPHUH.

O3HakomieHue ¢  BUJAAMU  CHUMMETpPUA B  IPOCTPAHCTBE,
dbopMyIMpOBaHUE ONPEACICHHMA W  CBOWCTB. XapaKTepUCTHKA
CUMMETPUU TEJI BPAILECHHUS] © MHOIOTPaHHUKOB.

[IpuMeHeHne CBOWCTB CUMMETPHH NIPU PEIICHUN 3a/1a4.
Hcnonb3oBaHrne NpPUOOPETEHHBIX 3HAHUW JUIsI MCCIEIOBAaHUS U
MOJIEIMPOBAHUS HECIIOKHBIX 3a]1a4.

N300pakeHne OCHOBHBIX MHOTOI'PAaHHHKOB M BBITIOJIHEHHE PUCYHKOB
10 YCJIOBUSM 3a]a4

Tena u moBepxHoOCTH
BpalleHus

O3HakOMJIEHHE C BHJaMU TeNl BpalleHus, GopMyIupoBaHHE UX
ONPEJEIEHNUI U CBOWCTB.




®opMyaupoBaHUE TEOPEM O CEUYEHUHU LIapa MIIOCKOCTHIO U IIOCKOCTH,
KacaTelIbHOU K cdepe.

XapakTepucTuka W U300paKeHUEe TeN BpAIllEHUs, UX Pa3BEPTKH,
CEUYCHMUS.

Pemienrie 3agay Ha TMOCTPOCHHE CEYEHUM, BBIYMCIIEHUE JJIMH,
paccTositHui, yrioB, romanei. IlpoBeaeHune  JgoKa3aTeNbHBIX
paccyXJIeHUM Npu penIeHU  3a1a4.

[IpumeHeHne CBOWCTB CUMMETPMM IPU PELICHMM 3aJady Ha Tena
BpAIICHUs, KOMOMHAIUIO TEJl.

N300pakeHne OCHOBHBIX KPYTJIBIX TE€JI W BBHIMOJHEHHWE PHCYHKa IO
YCJIOBMIO 33/1a4u

HN3mepenus B
reoMeTpuu

O3HakOMJIEHHE ¢ TOHATHAMH IUIOIAAM W 00beMa, aKCHOMaMH H
CBOMCTBaMH.

Pemenue 3amay Ha BBIYUCIICHUE IUIOIMIANAEH IJIOCKUX (UTYp C
MPUMEHEHHEM COOTBETCTBYIOIINX (POPMYJI U (HPAKTOB U3 IJIAHUMETPHUHU.
N3yuenne teopemM O BBIYUCICHHUH OOBEMOB MPOCTPAHCTBEHHBIX TEIl,
pelieHue 3a7a4 Ha MpuMeHeHne (HopMyJ1 BEIYUCICHUS] 00BEMOB.
N3yuenne ¢opMya sl BBIYMCIACHUS IUIONIAJICH TMOBEPXHOCTEH
MHOTOTPAHHUKOB U TEJI BPAILICHUS.

O3HakOMJIEHHE C METOJIOM BBIYUCICHUS IJIONAAM TOBEPXHOCTH
ctepsl.

Pemienne 3agay  Ha  BBIYMCIECHUE  IUIOIIAJIEM  MOBEPXHOCTU
MPOCTPAHCTBEHHBIX TEJ

Koopaunatsl u
BEKTOPBI

O3HakoMIIEHHE C IOHATHEM BEKTOpa. M3ydueHnue nexkapToBoil CUCTEMBI
KOOPAMHAT B NPOCTPAHCTBE, IOCTPOCHUE IO 3aJaHHBIM KOOpAMHATAM
TOYEK U IUNIOCKOCTEH, HaX0XKICHHE KOOPIAUHAT TOUEK.

Haxoxxnenne  ypaBHEHHMH  OKPYXXHOCTH, c(epbl, TIOCKOCTH.
Brruncienue paccToIHUN MEXIy TOUKaMU.

MN3yueHne CBOWCTB BEKTOPHBIX BEJIWYMH, NPAaBUI PA3I0KEHUS
BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, NPaBWI HAXOXKJICHHUS
KOOPJAMHAT BEKTOpa B MPOCTPAHCTBE, MPABMII ACHCTBUI C BEKTOpaMHu,
3aJJaHHBIMA KOOpPIMHATAMH.

[IpumeHenune Teopun Npy peIICHUH 3a/1a4 Ha JEUCTBUS C BEKTOPAMH.
N3ydeHne CKansgpHOro IPOU3BEACHHS  BEKTOPOB, BEKTOPHOIO
ypaBHEHUS NPSIMOU U TUNIOCKOCTH. [IpuMeHeHne Teopun Ipu peleHnu
3a/lay Ha IeUCTBUS C BEKTOPAMM, KOOPJAUHATHBIA METOJ, IPUMEHEHUE
BEKTOPOB ISl BBIUNCIIEHUS BEJIMYUH YIJI0B U PACCTOSIHUI.
O3HakoMmieHHE C JI0Ka3aTeIbCTBAMU TEOPEM CTEPEOMETPUM O
B3aMMHOM DPACIOJI0KEHUH NMPAMBIX U INIOCKOCTEH C UCIOJIB30BAHUEM
BEKTOpPOB




3. KoHTpoJib M OlleHKA pPe3y/JbTATOB 0CBOeHHs 001Ie00pa3oBaTe/IbHOH Y4eOHOM

AUCIHUIIIMHBI MaTtemMaTHKa

KoHTponb 1 oleHKa pe3ylbTaTOB OCBOCHHS Y4eOHOUW MUCHUIUIMHBI OCYIIECTBISETCS B

mpolecce MPOBEJACHUS TMPAKTUYECKUX 3aHSATHH,

TECTUPOBAHU,

06y‘-IaIOH_[I/IMI/IC}I HWHAUWBUAYAJTbHBIX 3aﬂaHHﬁ, ITPOCKTOB, I/ICCHG,Z[OBaHI/II\/JI.

Pe3ynbTatel 00yueHus
(OCBOEHHBIE YMEHMSI, yCBOCHHbIE 3HAHMS)

@opMBl M METOJBI
pe3ynbTaToOB O0yYEHUS

KOHTPOJIAI U  OLCHKHU

YMmenusn:

[IpoBoauTh TOK/IECTBEHHbBIE
npeoOpazoBaHus BbIpakeHUil, | Pemenue yIpaXHEHUN Ha YpOKe,
COJIepIKaIluX CTENCHHBIC, MMOKa3aTe/IbHbIC, | BHEAYAUTOpHAs ~ caMOCTOsTelIbHass  pabora,
Jorapu(pmMuuecKue U | KOHTpOJIbHAs padora.
TPUTOHOMETpHYECKUE QYHKIUH.
Crpoutb rpauku CTEIIEHHOM, .
. . Pemenue yIPa)XHEHUN Ha YpOKeE,
[I0Ka3aTeIbHONW,  JIOTapUPMHUUECKOH U
. BHEayJUTOpPHAs cCaMOCTOsITeIbHas paboTa.

TPUTOHOMETPUUYECKUX (YHKIUH.
Pewars  mpocredimime  ypaBHEHMS U .

Pemenune yIpakHEHUH Ha YpOKe,
HEpPABEHCTBA, COJEpJKaIlUe CTEIEHHBIE,

BHEAyJAWTOpHAs  caMoOCTosITebHas  padora,
MoKasaTeabHble, JorapuPMUIECKUe H

KOHTpPOJIbHAsS paboTa.
TPUTOHOMETpHYECKUE QYHKIUH.
N3006paxkaTh reomeTpuyeckue QUrypbl Ha .

Pemenne yIIpaXHEHU N Ha YpOKe,

yepTexke W NPOUZBOAUTH MPOCTEHIINE
MMOCTPOEHHMS Ha MJIOCKOCTH.

BHCAYJUTOPHAA CaMOCTOATCIIbHAA pa60Ta.

Pemenne yIpa)KHEHU I Ha YpOKe,
BrInmonnHATE onepanuy HaJl BEKTOpaMH U
. . | BHEaAyIUTOpHas caMoOCTosiTeNIbHasg  pabora,
I10JIb30BATHCSI CBOMCTBAMM 3THX OTIEpaIUil.
KOHTpOJIbHAsI paboTa.
3Hanus:
. Pewenne yIpa)KHEHU N Ha YpOKe,
CaolicTBa apu(hMETHIECKOTO KOpHS
. BHEAayJUTOpHAs caMmocTosiTebHas  paboTa,
HATypaJIbHON CTETICHHU.
KOHTpOJIbHAs padoTa.
. Pemenue yIpaXHEHU N Ha YpOKe,
CBoiicTBa CTENEHM C palUOHAIbHBIM
BHEAayJUTOpHAas caMocCTosITeJIbHas  paborTa,
HOKa3aTesIeM.
KOHTpOJIbHAs padoTa.
o Pewenne MIpaKHEHU N Ha OKe
CpoiictBa jorapuMoB U  OCHOBHOE yrip YPOKE,
BHEAayJUTOpHAs caMmocTosiTebHAs  paboTa,
JToTapuPMHUUECKOe TOXKIECTBO.
KOHTpOJIbHAsI paboTa.
Pemenune yIpaXHEHU N Ha YpOKe,
OcHoBHbIE TPUTOHOMETPUYECKHUE
bopMyIIBI BHEAayJUTOpHAas caMocTosiTeJbHas  paboTa,
) KOHTpPOJIbHAs paboTa.
Pemenue yIpaXHEHU N Ha YpOKeE,
Tabnuna npPOU3BOAHBIX 3AIEMEHTAPHBIX
F— BHEAayJUTOpHAs caMocCTosiTeJpHas  paboTa,
y ’ KOHTpOJIbHAs paboTa.
Pemenne yIpa)KHEHU N Ha YpOKe,
AKCHOMBI CTEPEOMETPHUHN. BHEAyJUTOPHAsi  caMoCTosATeNbHas  pabora,

KOHTpOJIbHAs padorta.

a TaKXKC BBIIIOJHCHUA




6. OneHKa 0CBOEHHS JOCTHKEHUH JTHYHOCTHBIX pe3yabTaTOB BOCIIUTATEIbHOI paﬁoTbI

OneHka JOCTHXKEHHMS OOydYaronMMHCS JIMYHOCTHBIX pe3yibTatoB (namee — JIP)
IPOBOJUTHCA B paMKax KOHTPOJIBHBIX W OLIEHOYHBIX MPOLEAYp, MPEAYCMOTPEHHBIX JaHHOM
IIporpammoii.

Cnoco0bl KOHTPOJIsI Pe3y/JIbTATOB U KPHTEPHHU Pe3yIbTATHBHOCTH Pealu3aluu

BOCNIUTATEJNbHOM paGOTbI oﬁyqamumxca AKAACMHUICCKOI0 KOJIJICIKA.

Bun xoHTpONs PesynbTaT KOHTpOIIS

BxoaHo# KOHTPOJIb JTUATHOCTUKA CIOCOOHOCTEH ¥ HMHTEpPECOB
o0yJarommxcsi(TecTupOBaHUE,AHKETHPOBAHHE,
COIMOMETPHSI, OTIPOC).

Texkymuii KOHTPOJIb neJarornyeckoe HaONIoJeHHe B  IpoIecce
MPOBEJACHUS MEPONPUITHI, NEJarOru4eCcKuil
aHaJdu3 TBOpPUYECKHX paboT, MEPONPUITHIA
oOyuaromuxcs, ¢GOpPMHUPOBAHHE U aHAIU3
nopThono 00ydaroerocs; UCIOJIHEHUE
TEKyIIEH OTYETHOCTH

HTOoroBbIid KOHTPOJIb aHaJIn3 AeITeIbLHOCTH

KoMmnuieke KpuTepueB OLEeHKH JUYHOCTHBIX Pe3yJIbTATOB, 00yYaOIIUXCS:

—JIeMOHCTpallMs UHTepeca K Oyayliei nmpodeccuu;

—OIICHKA COOCTBEHHOTO MPOJIBIIKEHUS, THIHOCTHOTO PA3BUTHS;

—TOJIOXKHUTEIbHAS JUHAMHKA B OPraHU3alid COOCTBEHHOW y4YeOHOW ICSATETbHOCTH IO
pe3yJbTaTaM CaMOOIICHKH, CAaMOaHAIIN3a U KOPPEKIINHU €€ Pe3yIbTaToB;

—OTBETCTBEHHOCTh 32 pe3yibTaT Y4YeOHOW JESITeTbHOCTH H  TOJATOTOBKH K
podecCHoHANBHOM NesATeIbHOCTH;

—IPOSIBJICHHE BBICOKOMPO(ECCHOHATLHOW TPYIOBOM aKTUBHOCTH;

—ydacThe B UCCIIC0BATEIbCKOM M MPOCKTHOMI padoTe;

—yd4acTHe B KOHKypcax Mpo(peCCHOHATHLHOIrO0 MAacTepCTBa, OJIMMIIMAgaX Mo mpodeccuu,
BUKTOPHWHAX, B IPEIMETHBIX HEJICIISIX;

—COOJIFOZICHUE ATHYECCKUX HOPM OOIICHHS MPH B3aUMOJCHCTBUU C 00YYarOLUTUMUCH,
[peroaBaTe/IIMU, PYKOBOJAUTEISAMH MPAKTHK;

—KOHCTPYKTUBHOE B3aUMOJICHCTBHE B y4eOHOM KOJUIEKTHBE;

—JEMOHCTpAITUS HABBIKOB MEKJIUMYHOCTHOTO JICJIOBOI'0 OOIICHHMS, COIMATLHOTO UMHJIKA;

—TOTOBHOCTH K OOIICHHUIO U B3aMMOJICHCTBUIO C JIFOABMH CaMOTO Pa3HOTO CTaTyca,

3THI/I“ICCKOI‘/’I, peHHFHOSHOﬁ MPHUHAJICI)KHOCTHU U B MHOFOO6pa3HBIX O6CTO${TCHBCTB3X;



—C(hOPMHUPOBAHHOCTH TPAKTAHCKON TO3UIINH; YIaCTHE B BOJIOHTEPCKOM JIBIDKCHUY;

—IPOSIBIICHHE MUPOBO33PEHUYCCKUX YCTAHOBOK HAa TOTOBHOCTH MOJIOJIBIX JTFOJICH K paboTte
Ha O1aro OTedecTna;

—IPOSIBIICHUE TTPABOBOM aKTUBHOCTH M HABBIKOB IPABOMEPHOTO IMOBEICHHS, YBAXKCHUS K
3aKoHy;

—OTCYTCTBHE (DAaKTOB TMPOSBICHHUS WICOJIOTUU TEPPOpU3MA U IKCTPEMH3Ma CpeIu
00yJaromuxcs;

—OTCYTCTBHE COIIMAIBHBIX KOH(MJIUKTOB Cpeau OOydYarolmuXcs, OCHOBAaHHBIX Ha
MEXIJIMYHOCTHOM, MEKPETUTHO3HOM MOYBE;

—ydacTue B pealu3aldd [POCBETUTEIBCKUX IPOTPAMM, IOUCKOBBIX, BOCHHO-
UCTOPHYECKUX, KPACBEUECKUX OTPSIaX U MOJIOJCKHBIX O0ObEIMHECHUSX,

—100pOBOJIBUECKNE MHUITUATUBBI IO TIOIICPKKH HHBAIHMIOB U MPECTAPEIIbIX TPaX/IaH;

—MPOSIBIICHUE 3KOJOTHYECKOW KYJIbTYypbl, OCpEKHOrO OTHOIICHHS K POJHOW 3eMie,
IpUPOAHBIM OorarcTBaM Poccuu u mupa;

—JIEMOHCTpAlMs YMEHUH M HABBIKOB Pa3yMHOTO MPUPOJOINOIb30BAHUS, HETEPIIUMOTO
OTHOIICHHS K JCUCTBUSIM, IPUHOCSIIUM BPE SKOJIOTHUH;

—JCMOHCTpAIHSI HABBIKOB 3JJ0POBOTO 00pa3a »XU3HU W BBICOKUH YpPOBEHB KYJIBTYPHI
3I0pOBBsl 00YyUAIOLIUXCS;

—TPOSIBIICHUE KYJIBTYPHI MOTpeOIeHUs WH(MOPMALINKA, YMEHUN W HABBIKOB MOJIH30BAHUS
KOMIBIOTEPHOW TEXHHKOW, HABBIKOB OTOOpAa M KPUTHYECKOTO aHAIW3a WHPOPMAIUH, YMEHUS
OPHUEHTUPOBATHCS B MHPOPMAITMOHHOM IIPOCTPAHCTBE;

—ydacTue B KOHKypcax MpopecCHOHATBHOIO MaCTepPCTBA U B KOMAH/IHBIX IIPOEKTaX;

—TPOSIBJIICHUE SKOHOMUYECKON 1 (PUHAHCOBOW KYJIBTYPbI, SKOHOMUYECKOH IPaMOTHOCTH a
TaK)ke COOCTBEHHOH aJeKBAaTHOW TO3MIMU [0 OTHONICHUIO K COIUAIBLHO-D)KOHOMHYECKOU

JEUCTBUTEIILHOCTH.





