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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, TPEABIBISIEMBIX K CTPYKTYpE, COJIEPKAHUIO U PE3YJIbTaTaM OCBOCHHS yueOHOM
JUCHUTUTAHBI «MaTteMaTuka, B COOTBETCTBUM C PeKOMEHJallusIMH 10 OpTaHU3AINH 0Ty YCHHS
cpenHero oOmiero oOpa3oBaHusl B MpeeliaX OCBOCHHS 00pa30BaTENbHBIX MIPOTPAMM CPEIHETO
npodeccuoHabHOrO 00pa3oBaHWs Ha 0a3e OCHOBHOTO 0O0IIero oOpa3oBaHUS C Y4YEeTOM
TpeboBaHU (eaepaTbHbIX TOCYAapCTBEHHBIX 00pPa30BATENBHBIX CTAHIAPTOB W MOJY4aeMOM
npodeccun WIH CIEUUaTbHOCTH CpeaHero mnpodeccuoHanbHOro 00pa3oBaHus (MHUCHMO
JlemapraMeHTa TOCy/JapCTBEHHOW TMOJHUTUKH B cdepe MOAroToBKH padboumx kaapoB u [AI1O
MunoOpuaayku Poccum ot 17.03.2015 Ne 06-259), ¢ yuerom TpebGoBanuii momnoxenus «O
pa3paboTke pabouux mporpamMM o00IIe00pa30BaTEIBHBIX YYEOHBIX TUCIHUIUIMH OCHOBHOM
npodeccroHanbHOM  00pa30oBaTENbHOM  MPOrpaMMbl  CpPeIHEro  MpoQeccHOHAIBHOTO
00pa3zoBaHU.

Conepkanue mporpamMmbl «MareMaTrukay HaNpaBiICHO Ha JOCTHIXKEHHE CIEAYIOIINX
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
pEIICHNN Pa3INYHBIX 33/1a4;

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

B mporpammy BKIIFOYEHO CONIepXaHHUE, HAMpaBICHHOE Ha (JOPMUPOBAHUE Y CTYJICHTOB

KOMIIETEHIINH, He0OX0oquMbIX ais kadecTBeHHOro ocBoeHuss OITOIT CIIO na 0a3e OCHOBHOTO



oOuiero oOpa3oBaHus C MOJYyYEHHEM CpPEeAHEro oO0IIero oOpa3oBaHMs POrpaMMbl MOATOTOBKU
cneuuanuctoB cpennero 3BeHa (IIICC3).

[Iporpamma MOKET UCHIOJIB30BATHCS APYTUMH MPOodeccHnoHaTbHBIMUA 00pa30BaTeIbHBIMU
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 001eo0pa3oBaTeIbHON AUCHUIUIMHON CO
CIIOXUBIIMMCSI YCTOWYUBBIM COACPXKAHMEM © OOmMMH TpeOOBaHUSAMU K TIOJITOTOBKE
00yJaromuxcsi.

B npodeccroHanbHbIX 00pazoBaTeNbHbIX OpraHu3anusix, pean3yomux
o0Opa3oBaTenbHyI0 MporpaMMy cpefaHero oomero obpazoBaHus B mpenenax ocBoenus OITOIT
CIIO Ha O6a3ze ocHOBHOro oOumiero oOpa3oBaHMs, H3YyUYEHHE MaTEeMaTUKH HMEET CBOHU
0COOCHHOCTH B 3aBUCUMOCTH OT IPOo(uIIs MpodhecCHoHaTBLHOTO 00pa30BaHMUI.

IIpu ocBoennn cnemuanbHocTed CIIO  conMambHO-dKOHOMHYECKOTO  MPOQuIs
MaTeMaTHKa wu3y4yaercs Oonee yrayOneHHo, Kak mpoduibHas ydeOHas JUCHHILUINHA,
YYHUTHIBAIONIAS CHENU(UKY CIHEIUATBHOCTeH. DTO BBIpaXKaeTCs B COJCPKAHUU OOydYCHUS,
KOJMYECTBE YacOB, BBIICISIEMBIX HAa HM3yYCHHE OTACITBHBIX TEM MPOTPaMMBbI, TIyOWHE HUX
OCBOCHHUS CTyJCHTaMH, 00bEMEe M XapakTepe NPaKTUYECKUX 3aHSATHH, BUIAAX BHEAYIUTOPHOU
CaMOCTOSTENIbHOM PabOTHI CTYICHTOB.

OO0mme wnenu M3y4yeHUs MaTeMaTHKU TPaJAMLIMOHHO pEaJu3yloTcsi 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 mpodeccuoHarTbHOr0 00pa3oBaHMs BBHIOOp 1€l 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,
YUHUTHIBAIOMIEH cieM(pUKY OCBauBaeMbIX cTyeHTaMu crienuanbHocTei CI10, obecieunBaercs:

— BBIOOPOM PaA3IUYHBIX MOJIXO0I0B K BBEICHHIO OCHOBHBIX MMOHSATHH;

— GOpMHpPOBaHHEM CHCTEMBbl Y4YeOHBIX 3aJaHuii, oOecrneunBarOIMX 3(PPEeKTUBHOE
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 00pa3oBaHus, MOTYYCHHS! OIBITA UCIIOIb30BaHUS MATEMATUKH B
COJIepKaTeIbHBIX U MPO(ECCHOHATBHO 3HAYMMBIX CHUTYyaIlMAX IO CPAaBHEHUIO C (OpMalbHO-
YPOBHEBBIMH  PE3yJIbTATUBHBIMH  XapakTepucTukamu oOydeHus. CopaepxaHue y4eOHOM
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); W3Yy4YCHHE HOBBIX BHUJOB YHCIOBBIX BBIPAXKCHHHA U (OPMYI; COBEPIICHCTBOBAHUE
NPAKTHYECKUX HABBIKOB W BBIUHUCIMTEIBHOW KYJBTYPBI, PACIIMPEHHE M COBEPIICHCTBOBAHHE
anrebpandeckoro ammaparta, c(GOpMUPOBAHHOTO B OCHOBHOW IIKOJE, U €r0 NPUMEHEHUE K
pEIICHHI0 MaTeMaTHYECKUX U MPUKIIATHBIX 3a/1a4;

— TEOpeTUKO-(QYHKIIMOHAIbHAS JTMHUSA, BKIIOYAIONIAsl CUCTEMATU3AINI0 U PaCIIUpPEHUE
CBeJIcHUH 0 (YHKIMSAX, COBEPUICHCTBOBAHNE TpaUIECKUX yMEHH; 3HAKOMCTBO C OCHOBHBIMU
uaessMM M METOJaMM MaTeMaTHYeCKOro aHajln3a B 00beMe, MO3BOJIAIONIIEM HCCIIEI0BaTh
JNieMeHTapHble (DYHKIMM W pelaTh NpoCcTeilnne reoMeTrpudeckue, (usmueckue ©u JIpyrue
MIPUKJIIAIHBIC 33]1a49H,

— JIMHUS yYpaBHEHUH W HEPABEHCTB, OCHOBAaHHAs HA TOCTPOCHHH W HCCJICIOBAHUH

MaTeMaTHYECKHUX MOJIEJIeH, mepeceKaromasics ¢ anredpandeckoil ¥ Te0peTUKO-(QyHKITMOHATBHOMI



JUHUSAMHA W BKIIOYAIONIasi pa3BUTHE, W COBEPIICHCTBOBAHWE TEXHHUKU anreOpanyeckux
npeoOpa3oBaHMil A pEIICHUS YPaBHEHUM, HEPABEHCTB M CUCTEM; (DOPMHUPOBAHHUE CIIOCOOHOCTH
CTPOUTh U HCCIEAOBATH MPOCTEHIIME MaTeMAaTHUYECKHE MOJENU MPH PEHICHUH MPHUKIAJIHBIX
3a/1a4, 3a71a4 U3 CMEXHBIX U CIIEIUAJIbHBIX TUCIUIUINH;

— TeoMeTpuyeckas  JIMHMS,  BKIIOYAlONIash  HarjsgHble  MPEJICTABICHHUS O
MPOCTPAHCTBEHHBIX (HUTypax W WU3YYCHHE WX CBOMCTB, (opmHpoBaHUE 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 mpodeccHoHaTbHOrO 00pa3oBaHus W MPH BCeX 00beMax yueOHOro 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
KalleHJApHBI TUIaH, TMO-pa3HOMY uepeays y4yeOHble TeMbl (TTaBbl y4eOHWKA), 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 PK3aMeHa B paMKax MPOMEXKYTOUHOM aTTeCTAIlMU CTYJIECHTOB B
npouecce ocBoerust ocHoBHO OIIOII CIIO ¢ monyuenueM cpegHero oOuiero odpasoBaHus
(ITIICC3). B paznene nporpammbl «ConepkaHue yueOHOW AUCIUIIINHBDY KYPCUBOM BBIICIICH
Martepuai, KOTOPbId MpHU U3YYEHWH MaTeMaTHKU Kak 0a30BOHM, Tak U MPOQHIBHONW y4eOHOU

AUCHUIIIIMHBI, KOHTPOJIIO HE IMOAJICKHUT.

1.3 MecTo yueOHo#i 00111e00pa30BaTeJIbHOM Yy4eOHOM TUcHNIIMHBI MaTeMaTiKa

VYdueOHass auCIHUIUIMHA MaTemaTtuka SBISICTCS YYeOHBIM TIPEIMETOM O00S3aTeIbHON
npeaMeTHo# obnacti «Marematuka u uaHpopmatukay @I'OC cpennero obmero odbpazoBanus. B
npodecCHOHANBHBIX ~ 00pa30BaTENbHBIX OpPTaHHU3AIUAX, PEATU3YIONMX 00pa30BaTEIbHYIO
nporpamMmy cpeaHero obmiero ooOpaszoBanus B mnpeaenax ocBoerus OIIOIT CIIO nHa O6aze

OCHOBHOTI'O O6HI€FO 06pa3OBaHI/I$I, y‘le6HafI JUCHUIINHA «MaTemaTuka HU3y4acTCd B



obmeobpazoBarenbHoM mukiae ydeOHoro mana OIIOIT CIIO wa 6a3ze OCHOBHOrO OOIIETO
oOpa3oBaHusl ¢ monydeHueM cpeanero odmero ooOpazoBanusi (IIIICC3). B yueOHBIX mmaHax
ITIICC3 yueOHast nqucuuiuinHa «MaTeMaTHKa» BXOJHMT B COCTaB OOIIMX 00IIe00pa3oBaTeIbHBIX
y4eOHBIX JUCLUILINH, GOPMUPYEMBIX U3 00s13aTeNbHBIX NpeaMeTHbIX obnacteit ®I'OC cpeanero
obmero  oOpazoBanus, s  cnenuanbHocTtedl  CIIO  cootBercTBYMOWIETO  MpOdUIIS

npodecCHoHaTBLHOr0 00pa30BaHMUs.

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

00y4aroImuxcs

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

JIP2 IlposBistommii AKTUBHYIO TPaXKIAHCKYIO MO3UIIHIO, JIEMOHCTPUPY IO
IIPUBEPKEHHOCTh ~ NPHUHIMIAM  YECTHOCTH, MOPAJOYHOCTH, OTKPBITOCTH, HKOHOMHYECKOH
AKTUBHOCTH Y YYaCTBYIOIIMI B CTYJEHYECKOM U TEPPUTOPHUAIBHOM CAMOYIIPABICHUHU, B TOM YHCIIE
Ha YCIOBHUSX JOOpPOBOJBUECTBA, MPOAYKTUBHO B3aUMOACHCTBYIOUIMI W Yy4YacTBYIOUIMHA B
JeSTebHOCTH OOIIECTBEHHBIX OPTaHU3aIUH.

JIP3.CoOntoatomuii  HOpMBI ~ TIPABOMOPSIIKA, CIEAYIOMUN  HaealaM TPakIaHCKOTO
oOmiecTBa, obecreueHus: 6€30MacHOCTH, paBa U cBOOO rpaxaaH Poccun. JIosnbHBIN K yCTaHOBKaM
U TPOSIBICHUSAM TpEJCTaBUTENCH CyOKyIbTYp, OTIMYAIONMN HX OT TPYII C JECTPYKTUBHBIM H
J€BUAHTHBIM IIOBEJCHUEM. J[EMOHCTPUPYIOUIMI HENPUATHE U MNPEAyNpPEeKTAIOMUN COLMAIBHO
OTaCHOE MOBEICHNUE OKPYKAKOIIHX.

JIP4. IlposiBasitonuii ¥ JEMOHCTPUPYIOUIMI yBaXEHHUE K JIIOJAM TpPyJa, OCO3HAIOUIUN
LIEHHOCTh cOoOCTBEHHOro Tpyna. Crpemsmuiics K (OPMUPOBAHUIO B CETEBOM Cpelie JIMYHOCTHO U
po(ecCHOHATIBHOT0 KOHCTPYKTUBHOTO «LIU(POBOIO CIEIa».

JIPS.JleMOHCTpUpYIOUIMIA TPUBEPKEHHOCTh K POJHON KYJIbType, HCTOPUUECKON MaMsATH Ha
OCHOBe JII00BU K PoguHe, pogHoMy Hapoay, Majaoil poauHe, MPUHATUIO TPAJAULUOHHBIX IIEHHOCTEH
MHOTOHALIMOHAIBHOTO Hapoaa Poccuu.

JIP6. IIposBisatonmil yBaKeHUe K JIOAAM CTAPIIETO MOKOJIEHUS U TOTOBHOCTh K YYaCTHIO B
COLIMATIBHOM MOJAECPIKKE U BOJOHTEPCKUX JIBUIKEHUSIX.

JIP7. Oco3Haonuii  OpUOPUTETHYIO IEHHOCTh JIMYHOCTH 4YEJOBEKAa; YBa)KarolIui
COOCTBEHHYI0 M YYXYI0 YHUKAJIbHOCTh B pA3IMYHBIX CHUTyallMsX, BO BceX ¢opmMax M BHIAX
NEeSATENBHOCTH.

JIPS. IlposBisromyii M AEMOHCTPUPYIOIIMH YBA)KCHHE K IIPEACTABUTEISIM Pa3IMYHBIX

OTHOKYJIbTYPHBIX, COLHWAJIbHbIX, KOH(I)GCCI/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. IlposBistomuii yBaX€HHWE K ICTETHUYCCKUM IIEHHOCTSIM, OOJagaromuii OCHOBaMH
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 @HHaHCOBOFO COJCPIKAHHA.

1.5 Pe3yabTaThl ocCBOeHHsI 0011e00pa30BaTEbHON Yy4eOHOW JAUCHUIIMHBI

MaremaTuka

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

JIMYHOCTHBIX:

1) chopMUPOBaHHOCTH MPEICTABICHUI O MaTEMAaTHKE KaK YHHBEPCATHHOM SI3bIKE HAYKH,
CpEACTBE MOJICTTMPOBAHUS SBJIICHUN U MPOLIECCOB, UEAX U METOJaX MAaTEeMaTUKH;

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) oBnageHWE MaTEMAaTUYECKHUMH 3HAHUSAMHU M YMEHHSIMH, HEOOXOJUMBIMH B
MOBCEIHEBHOM KU3HM, NI OCBOCHUS CMEKHBIX €CTECTBEHHOHAYUYHBIX NUCIUIUIMH U JUCIHUILINH
npopEeCCHOHANIBHOIO IHMKJIA, JUIS IOJydeHHs oOpa3oBaHUs 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, COTPYIHUYECTBY CO CBEPCTHHKAMH B
00pa3oBaTeNIbHOM, OOIIECTBEHHO IMOJIE3HOH, yUeOHO-UCCIeA0BATEIbCKOM, MPOSKTHON U JIPYTUX
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 ISl JOCTUKEHHS TIOCTABIEHHBIX LENIeH
U pean3aluy IUIaHOB JesTeIbHOCTH; BEIOUPATh YCHEIIHbIE 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
CaMOCTOSITEJIBHOMY IOUCKY METOJIOB PELICHUs NMPAKTUYECKUX 3a7ay, IPUMEHEHUIO Pa3IMYHbIX
METOJI0B MO3HAHUS;

4) TOTOBHOCTh U CIIOCOOHOCTH K CaMOCTOSATENbHOW HMH(OPMaIMOHHO-TI0O3HABATEIBHOMN
NEeSTeIbHOCTH, BKJIIOYAash YMEHUE OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HHGOpMaIuw,
KPUTHUYECKH OIICHHBAaTh W MHTEPIPETUPOBATh WHOOPMAILNIO, TOJYy4aeMyl M3 pa3IU4HbIX
HCTOYHUKOB;

5) BnaneHue S3bIKOBBIMU CPEICTBAMU: YMEHHUE SICHO, JOTUYHO U TOYHO H3Jarath CBOIO
TOUYKY 3PEHMSI, UCIIOJIb30BATh a/IEKBATHBIE SI3BIKOBBIE CPEJICTBA;

6) BiIaJleHHE HaBBIKAMH I103HABATEIbHON peQIeKCUU KaK OCO3HAHUS COBEpPILIAEMBIX
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) chopmMupOBaHHOCTH MPEACTABICHUNH O MaTEeMAaTHKE KaK 4acTU MHUPOBOW KYJIBTYPHI U
MecTe MaTeMaTHKUd B COBPEMEHHOHM IMBHIIM3AILIMH, CIIOCO0AaX OMHCAHUS SIBICHUH peaJbHOTro
MHUpa Ha MaTEMaTUYECKOM SI3bIKE;

2) chopMHPOBAHHOCTh MPEACTABICHUN O MaTeMaTUYECKHX MOHATUAX KaK Ba)KHEUIIUX



MaTEMaTUYECKUX MOJEJISIX, MO3BOJIAIOIIMX ONKMCBIBATh U U3y4aTh PA3HbIE IPOLECCH] U SIBICHUS;
IIOHUMAaHHE BO3MOKHOCTH aKCHOMAaTUYECKOIO ITIOCTPOEHUS MaTEMAaTUYECKUX 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 ¢
MIPAaKTUYECKUM 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! COOBITUI B NMPOCTEHIINX MPAKTUUYECKUX CUTYAIUsIX U OCHOBHBIC XapaKTEPUCTUKU
CIy4allHbIX BEJIWYMH;

8) BIaJeHHE HAaBBIKAMHM MCIOIB30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM IpU

PCUICHUHU 3a71a4.

1.6 KosinyecTBO 4acoB HAa 0OCBOECHHE NIPOrPaMMBbI 0011e00pa30BaTEJIbHON y4eOHOM

JUCHUIIINHBI MaTeMaTHKA:

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

— o0s3aTenbHas ayJuTOopHas yueOHas Harpy3ka - 252 4acos;



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 EUCTBUTENBbHBIM Moka3ateneM. Jlorapudm. Jlorapudm uncna. OcHoBHOE
JorapuMHuUecKoe TOXIeCcTBO. JlecaTnunbie U HaTypalbHble Jorapudmel. [IpaBuna neicTBuii ¢
norapudmamu. Ilepexo k HOBoMy ocHOBaHHIO. [IpeoOpazoBanue anreOpandecKux BHIPKCHHIM.
[IpeoOpa3oBanre  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 ypaBHEeHHH. HaxokaeHue 3HaUYE€HHU CTENEHEH C palMOHAIbH BIMU
nokazarensimu. CpaBHeHHe cTeneHed. [IpeoOpa3oBaHus BBIpaXXEHUH, COAEPIKALIMX CTENEHHU.
Pemenue mnokazarenbHbIX ypaBHEHMM. Pemienue npuxianseix 3agad. HaxoxaeHue 3HaueHUi
jJorapu@ma IO MNPOU3BOJILHOMY OCHOBaHHUIO. llepexon OT OJHOrO OCHOBaHUSA K APYroMy.
Boruncnenue u cpaBHeHue jorapudmos. JlorapudmMupoBanue u MOTEHUUPOBAHUE BBIPAKEHUH.
[TpubnukeHHbIE BBIYUCICHHUS M PEIICHUS MPHUKIAAHBIX 33aad. Pemienue norapudMudyeckux
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
TPUTOHOMETPUYECKUX (QYHKIUH yepe3 TAHIC€HC MOJOBUHHOIO apTryMEHTA.

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

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

[TpakTrueckue 3aHATHSL.

Paguanublil MeTOI MU3MEPEHHUSI YIJIOB BpPAIEHUs U CBA3b C IpagycHOl Mepoil. OCHOBHbBIE
TPUTOHOMETPUUYECKHUE TOXKIECTBA, (DOPMYJIbI CIOKEHHUS, YABOEHHUS, NMPeoOpa3oBaHUE CYMMBbI
TPUTOHOMETPUUYECKHX  (GYHKUMH B IPOU3BEJEHHE, IMpeoO0pa3oBaHHE  MPOM3BEACHUS
TpUroHoMeTpuueckux (yHkiuii B cymmy. IIpocrteiiline TpUrOHOMETPUYECKUE YpPaBHEHMS 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 sBIeHUsSX. Apudmernyeckue omnepanuu Hag ¢GyHKuusmMu. CroxkHas (QyHKIHS
(xomno3unus). Ilonstue o HempepbiBHOCTH —¢yHKuH. OOpatHble QyHkuuu. O6macth
ompejaeneHus W o0iacTh 3HaueHUW oOpatHoW ¢yHkumu. I['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



¢yuxkuun. IlpeobpasoBanus rpaduka pyHkuu. 'apmonnyeckue koaedaHus.

[Tpuxnanueie 3amauu. IlokasatenbHble, JorapuMuyeckue, TPUTOHOMETPUUECKHE
ypaBHEHHUS U HEPABEHCTBA.

HAYAJIA MATEMATUYECKOI'O AHAJIM3A.

[TocnenoBarenpsHOCTH. CHIOCOOBI 3a7]aHKSI U CBOMCTBA YMCJIOBBIX MOCIIEI0BATEILHOCTEH.
ITonstTue o mnpenene nocienoBaTesbHOCTH.  CyllecTBOBaHME IpeAela  MOHOTOHHOM
OTpaHMYEHHOM TmocienoBareabHOCTH. CyMMUpOBaHHME IOCIENOBaTENbHOCTEN. beckoHedHO
yObIBaroIasi reoMeTpruyecKas Iporpeccus U ee cymma.

[TpousBoxnnas. IloHsTHE O MPOM3BOAHON (DYHKIIMH, €€ T€OMETPUUECKUN U puzndecKuii
CMBICI. YpaBHEHHE KacaTelbHOM K rpaduky ¢yHkuuu. IIpousBojiHbIE CyMMBI, pPa3HOCTH,
npou3BeAeHUs, YacTHble. [IpoM3BOJHBIE OCHOBHBIX 3JeMEHTapHbIX GyHKIMH. [IpumeHeHue
MIPOU3BOJIHON K HccienoBaHUI0 (YHKIHMI U moctpoeHuto rpadukos. [IponsBoaHsie oOpaTHOI
GYHKIMM ¥ KOMIO3UIMKM QyHKIUHU. [IpuMeps! NCIOIb30BaHUs MPOU3BOJHON JUIsl HAXOXKIEHUS
HaWJIy4dlllero peleHus B NPUKIAJHBIX 3ajadax. Bropas mpousBojHas, €€ reOMETpUYECKUN U
¢busnueckuii cmbici. HaxoxaeHue CKOpoCTH s poliecca, 3aJaHHOT0 GopMyIIoi U rpadukom.

[Tpumepsl npuMeHeHusi uHTerpaia B (usuke u reomerpuu. [IpakTuueckue 3aHATHSL.
YucnoBass  MOCIENOBaTeNbHOCTh,  CHOCOOBI €€  3aJaHus,  BBIYUCICHUA  YJICHOB
nocienosarenabHocTH. [Ipenen nocienoBatenbHOCTH. beckoHeuHo yObIBatomas reoMeTpuaeckas
IIpOrpeccusl.

[Ipon3BoaHasA: MEXAHUYECKUM M TEOMETPUYECKUM CMBICI IPOU3BOJHON. YpaBHEHHE
KacatenpHOW B oOmem Buae. IlpaBuna u  ¢dopmynsl  auddepeHIMpoBaHus, TadbIUIA
MPOU3BOJHBIX 3JIeMEHTapHbIX (QyHKuui. VMccrnenoBanue (QyHKIMU C MOMOIIBIO MPOU3BOTHOM.
Haxoxzaenne HanOoOJbIIETr0, HAMMEHBIIETO 3HAYEHUS U IKCTPEMAaJIbHBIX 3HAYEHUN (yHKIUU.
WuTerpan u nepBoobpasHasl.

YPABHEHUA U HEPABEHCTBA.

VYpaBHEHHMs U CUCTEMBI YPAaBHECHMI. PalinoHanbHbIe, MppalMOHAIbHBIE, TIOKA3aTEIbHbBIE U
TPUTOHOMETPUYECKUE YpPaBHEHUS U CHUCTEMbl. PaBHOCHUIBHOCTH YpaBHEHUW, HEPABEHCTB,
cucteM. OCHOBHBIE NpPHEMBl UX pEIIEHUs (pa3loKeHHE Ha MHOXKUTENIM, BBEIEHHUE HOBBIX
HEU3BECTHBIX, TMOJCTaHOBKa, rpaduueckuii  meron). HepaBenctBa. PamumonanbHbIE,
UppalMoOHaJIbHbIE, IOKa3aTeIbHbIE U TPUTOHOMETPUUYECKHE HepaBeHCTBA. OCHOBHBIE IPUEMBI UX
pemrenus. Mcnonb3oBaHue CBOWCTB M rpadukoB (yHKIUNA MpU pPEHICHUH YypaBHEHUU U
HepaBeHCTB. MeToJ uHTepBasioB. M300pa’keHne Ha KOOPAMHATHON IUIOCKOCTH MHOXKECTBa
pelIeHni ypaBHEHUI U HEPABEHCTB C IBYMsI IEPEMEHHBIMU U UX CUCTEM.

ITpuknanueie 3amaun. IlpuMeHeHMe MaTeMaTHYECKMX METOJOB Uil  PELICHMUs

CoJIepKaTeNbHBIX 3a7a4d U3 pa3IM4YHBIX 00acTel HaAyKH 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, coueTaHU. Pemenune 3aa4 Ha nepedop 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. [TonsTue o 3axayax MaTeMaTU4ECKON CTATUCTUKU.

[IpakTuyeckue 3aHATHS.

Hctopust pa3BuTHs KOMOWHATOPUKU, TEOPUU BEPOSITHOCTEM M CTATHUCTUKHU U UX POJb B
pasIUuYHBIX cepax 4YeOBEYECKOW >KU3HEeIeATeabHOCTH. [IpaBuia komMOMHAaTOpUKU. PeieHue
KOMOHMHATOPHBIX 3a/1a4.

[IpuknagHble 3a1a4un.

Kitaccuueckoe ompeneneHne BEpOSITHOCTH, CBOMCTBA BEPOATHOCTEH, TEOpEMa O CyMMeE
BEpOATHOCTEN. Brruncienne BepositHocTed. [lpuxianneie 3amaun. IIpencraBieHue 4UCIOBBIX
JnaHHbIX. [IpukitaHble 3aqa4m.

I'EOMETPUAI.

ITpsimble ¥ MIIIOCKOCTH B IPOCTPAHCTBE.

B3anmHOEe pacnosoxeHue IByX HpsMbIX B MIpocTpaHcTBe. [lapamnenpHocTh NpAMON U
mwiockocty. IlapamnensHocTh 1UIOCKOCTEH. I[lepneHAUKYISIpHOCTH MNPSAMOM U IJIOCKOCTH.
[TepnienauKyIsip ¥ HAKIOHHAS. YTOJN MEXKIY MPSIMOW M IUIOCKOCTHIO. JIByrpaHHBIN yroyi. Yrou
MEXIy  INIOCKOCTAMH. IlepneHaukynspHOCT  IBYX  IUIOCKOCTeH.  I'eomerpuueckue
npeo0Opa3oBaHus TMPOCTPAHCTBA: MapalUIEIbHBIH  MEPEHOC, CUMMETPUS  OTHOCHUTEIBHO
mwiockoctd. [lapannmenbHoe  mpoektupoBaHue. Iliomaas  OpPTOrOHAIBHOW — MPOEKIUHU.
N300pakeHue MpPOCTPaHCTBEHHBIX (uryp. MHororpanHuku. BepmuHbl, pebpa, TpaHu
MHororpaHHuka. Pa3BepTka. MHororpanHeie yriel. Beimykible MHOrorpaHHuku. Teopema
Oiinepa. [Ipusma. [Ipsmas u HaknoHHas npusMma. [IpaBunbHas npusma. [lapamnenenunen. Ky6.
IMupamupa. IIpaBunbHas nupamuga. YcedenHas nupamuaa. Terpasap.

CummMmetpuu B KyOe, B mapasuienenumnese, B npusme u nupamuje. Cedenus Kkyoa, 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 npsiMoi. BekTopbl. Moayinb BekTopa. PaBeHCTBO BEeKTOpOB. ClI0)KE€HHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4HCI0. PasioxkeHne BEKTOpaA IO HAIpPABICHUAM. YTOJI MEKIY ABYyMs
BekTopamu. Ilpoeknus Bexktopa Ha ock. Koopaunatel Bekropa. CkansipHOe NpOU3BEICHUE
BEKTOpPOB. McCIONb30BaHME KOOPAMHAT M BEKTOPOB IIPU PEIICHUM MAaTEeMaTUYECKUX U
MIPUKIAJHbIX 3a]a4.

IIpaktnueckue 3aHsATHA. [Ipu3HAKKM B3aUMHOIO PACIOJIOKEHHUS INPAMBIX. YTOJI MEXKIY
npsAMbIMH. B3auMHOE pacnosokeHue NpsMbIX U IUIOCKOCTeW. llepnenaukyiisip 1 HakJIOHHas K
IJIOCKOCTH. YTOJ MEXAY MPSIMOM U ITTIOCKOCTBIO. T€opeMbl 0 B3aMMHOM PAaCIIOIOKEHUH TPSIMOI
u miockoctu. TeopemMa o Tpex nepneHaukyispax. [I[pu3Haku U CBOICTBA NapaUICNbHBIX U
NEePHNEHIUKYISIPHBIX IUIOCKOCTEH. PaccTosiHME OT TOYKM A0 IUIOCKOCTH, OT HPSMOM [0
IIJIOCKOCTH, PACCTOSIHUE MEXKIY IUIOCKOCTSAMH, MEXKIY CKPEIIMBAIOIUMUCA MPAMBIMU, MEXIY
IPOU3BOJILHBIMU (HUTypaMu B npocTpaHcTse. [lapannenbHoe MpOEeKTHPOBAHUE M €TO CBOMCTBA.
Teopema o mIomaau OpTOrOHAIBHOM MPOEKIMM MHOIOYrOJIbHUKA. B3anMHOe pacronoskeHue
POCTPAHCTBEHHBIX (QUryp. Pasnuunbie BUAbBI MHOTOrpaHHHKOB. Mx m3o0pakenus. CeueHus,
pa3sBepTKM MHOTOrpaHHUKOB. I[lmomans nosepxHocTH. Buabl cUMMETpHUl B IIPOCTPAHCTBE.
CumMMeTpus Tesl BpallleHUsl 1 MHOTOTpaHHUKOB. Beruncinenue miomanei 1 o0beMoB. BekTopsl.
[HetictBuss ¢ Bekrtopamu. JlekaproBa cHCTeMa KOOPAHMHAT B IIPOCTPAHCTBE. YPaBHEHUE
OKPY’>KHOCTH, cdepbl, IUIOCKOCTH. PaccTosHue Mexay Toukamu. JIeHCTBUS ¢ BeKTOpamu,
3a/laHHbIMU  KoopauHatamu. CkajlsipHOEe IpPOU3BEACHHE BEKTOPOB. BekTopHOoe ypaBHEHHE
IIPSIMOM U IIIOCKOCTH. Mconb30BaHuE BEKTOPOB IIPU JOKA3aTEIbCTBE TEOPEM CTEPEOMETPHH.

1 BHEayAUTOPHBIX 3aHATUN CTyJEHTaM Hapsay C PEUIeHUEM 3a7a4 WM BBIIOJIHEHUS
MPAKTHYECKHX 3a/IaHui MOKHO TPEIOKHUTh TEMbI HCCIIEA0BATEIBCKUX B peepaTUBHBIX padoT,
B KOTOPBIX BMECTO CEPUM OTIAEIBHBIX MEIKHX 3a/a4 U yIPAKHCHUHN MPEIararoTcs CIOKETHBIC
3aianusi, TpeOyIoIue IIUTEIbHON paboThl B paMKax OJHOW MaTeMaTHUYECKOW CHUTyaluu. DTH
TEMbl MOTYT OBITh KaK MHIAMBUAYaJbHBIMU 33aJJaHUSIMH, TaK ¥ TPYNIOBBIMU JJII COBMECTHOTO
BBIIIOJIHCHUS UCCIIEIOBAHHUS.

[TpumepHubie TeMbI pedepaToB (TOKIAI0B), HCCIEAOBATENBCKUX TPOEKTOB: 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 O0beMm 001mIe00pa3oBaTebHOM YUeOHOM NucHuNInHbl MaTtemMaTnka u

BU/bI Y4eOHOH padoThl

YueOnast Harpy3ka (Bcero) 276

Oos3aTesbHAs ayIUTOPHasi yueOHas1 HArpy3Ka (Bcero) 252

B TOM YHCIJIC:

MPaKTUYECKUE 3aHATUS 111
JICKIMOHHEIE 3aHATHUS 141
KOHTpOIIb 24

[TpomexyTounas artectanus B (hopMe IK3aMeHa

2.1 TemaTrnueckuii IJIaH ¥ coJep:kaHHe o00meo0pa3oBaTebHOM

y4eOHoHAuCUMILIMHBI MaTeMmaTuka

HanmeHoBanue Coneprxanue yueOHOIo MaTepuaia, O0bem yacoB Yposens
pa3/iesioB H TeEM JIa0opaTopHbIe H MPAKTHYeCKHE PA0OTHI, 0CBOEHH S
caMoCTOfAITeJIbHAS padoTa 00y4aromuxcs,
KypcoBasi padoTa (IIpoeKT)
Pa3neu 1. BBenennue.
2
Tema 1.1. Maremaruka | Conepikanue yueOHOTO MaTepHaia: O3HaKOMUTEIIb
B HayKe, TEXHHUKE, 1. MaremaTuka B TOBCEAHEBHOM KU3HHU. HBIN
3KOHOMHKE U 2. Teoperuueckas u MIpUKJIaIHAS 2
MPaKTHYECKON COCTaBJIAIONIAs MAaTEMAaTHKH.
JIEeATEIIBHOCTH 3. Marematuka B  mpodeccHOHANBHON
TSI TENbHOCTH (TexHUYECKOM u
TyMaHUTapHON).
4. IlpuyuHHO-CIEICTBEHHBIE CBsI3H,
TICHXOJIOTHUS U APYTHE
IIpakTraeckue paboTsI HE IPEIyCMOTPEHO
Pasznen 2: PazBurne moHATHS 0 YHCIE
10
Tema 2.1: Llensie u Copeprxanne ya4eOHOTO MaTeprana; O3HaKOMUTENb
panuonansHeie ykcna | 1. Mcrtopus umncna HBIH
2. Pa3BuTHE MOHATHA YHCTA 2
3. MHOXeCTBa IENBIX U PAHOHATHHBIX
qHUCel
[IpakTiueckne paboTh 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. AureOpandeckas (popmMa KOMIUIEKCHOTO
yucna. JIGMCTBUS C  KOMIUIEKCHBIMHU
4KCIIaMU

O3HaKOMUTEID
HBIH

[MpakTHyeckue paboThI

Pa3nen 3.: Kopuu, crenenu u jorapu@msl

16

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)KCHHIA.

[IpakTiueckne paboT




Tema 3.4: | Coneprxanue yueOHOTO MaTepraa: He npegycMoTpeHo | O3HakoMHTENb
[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
18
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,
00paTHBIX apKTaHI'€HCa U apKKOTaHT'€HCa YHCIIa
TPUTOHOMETPHYECKUX [pakTuueckue paboThI 2
QYHKITHIHA
Tema 4.4: Pemenne | CoaepixaHue y4eOHOTO MaTepraa;
TPUTOHOMETPUYECKUX 1. Pemenue MPOCTEHIIINX 2
YpaBHEHUI TPUTOHOMETPUYECKUX YPaBHEHUI
2. TpuroHOMETpUYECKHE ypaBHEHHS U
CIOCOOBI UX pelleHHs
[MpakTHyeckue paboThI 2




Tema 4.5: Ipocreiimue

ConeprxaHue y4eOHOT 0 MaTepHana;

TPUTOHOMETPHYECKHE 1. Tlonstue TPUTOHOMETPUYECKOTO 2
HEpaBEHCTBA HEpaBEHCTBA.
2. Meronsl pelieHns HepaBeHCTB.
[IpakTiueckue paboThI 2
Pazgen 5.: ®ynkuuu, ux cBoiicrea u rpaguku
26
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
3JIEMEHTAPHBIMU 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 2
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
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
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
38
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
Htorosoe 3ansTue ConeprkaHue y4eOHOT0 MaTepHana: He npexycMoTpeHo | O3HakoMHTENb
1. TloBropenue 0a30BbIX OCHOB HBII

MPOUJCHHBIX TEM.
2. OcHOBHBIE (OPMYIIBI IPOUICHHBIX TEM.
3. OTBeTsl Ha BOIPOCHI.

IIpakTraeckue paboTsI 2
Pasgen 7: Havuana mateMaTH4ecKOIro aHalm3a
36
Tema 7.1: Yucnoseie | ComepskaHue yueOHOTO MaTepHana:
IMOCJIEN0BATENBHOCTHA 1. Omnpenenenune 15 (P (0):10) 8
MOCJIEA0BATEIILHOCTH. 2
2. Cnoco0sr 3a1aHUS u CBOIiCTBa




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 13
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 4
Tema 8.3: OcHoBHble | ConepikaHue yueOHOrO MaTepuana:
MOHSITHS 1. TlpencraBneHue  maHHBIX  (TaOJIHIIBI, 1
MaTeMaruyecKou JUarpaMMebl, TpapHUKH).
CTaTHCTHKH 2. TenepanbHas COBOKYITHOCTb, BEIOOpKa

[MpakTHueckue padoThI 4
Paznen 9.: Koopaunatel 1 BeKTOpbI

26

Tema 9.1: Koopaunatel | Conepikanue yueOHOro MaTepuana:
TOUYKH B mpocTpancTBe | 1. IIpsmoyronpHas cucrema KOOpIMHAT B 2

[POCTPAHCTBE.

2. @opmyna pacCTOSHUS MEXIY IBYyMs
TOYKaAMHU.

3. VYpaBHeHwue cepsl.

[pakTuueckue paboThI

HE MPERLyCMOTPEHO

Tema 9.2: Bektops! u
JIEWCTBUS C BEKTOpaMHU

ConeprkaHue y4eOHOT0 MaTepHana;
1. Bexkrtopsr. Moayne BekTopa. PaBeHcTBa

O3HAaKOMUTED
HBIN

BEKTOPOB. 1
2. CrnoxeHrne  BEKTOPOB.  YMHOXXEHHUE

BEKTOpa Ha YUCIIO.
IIpakTraeckue paboThI 4




Tema 9.3: Koopaunarsr | CozneprkaHue yueOHOro MaTepuaa: O3HaKOMUTEITb
BEKTOpa 1. PaznoxeHue BekTOpa MO BEKTOpaM HBIN
6azuca. 4
2.  KoopauHatsl BeKTOpa.
3. JeiicTBus C BEeKTOpaMu, 3aJaHHBIMHU
CBOWIMH KOOpJIWHATAMH.
[IpakTiueckue paboThI He MIPETyCMOTPEHO
Tema 9.4: CkamsapHoe | Comepikanue yueOHOTO MaTepHania; O3HaKOMUTEND
MpOU3BEICHNE 1. Omnpenenenus CKaJISIPHOT'O 1 HBII
BEKTOPOB MIPOM3BEICHUS BEKTOPOB.
IIpakTraeckue paboTsI 4
1. Pemenme 3amay Ha  HaxXOXJIEHHUE
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 4
Tema 9.6: Pemenne | Conepikanue yueOHOTO MaTepHania: O3HaKOMUTENb
3aj1a4 Ha Bce aedcTBus | 1. Mcnosip3oBaHue KOOpIMHAT W BEKTOPOB HBII
C BEKTOpaMu IpH  pCEIICHUH MaTeMaTHYECKUX W |
TIPHUKJTATHBIX 33/1a4.
[IpakTiueckne paboTh 4
Paznea 10.: IlpsiMble U MI0CKOCTH B MPOCTPAHCTBE
30
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. 2
2. TlapamneapbHOCTH MPSIMON U TNTIOCKOCTH.
[IpakTraeckue paboTsI 4




Tema 10.3: | Coxeprxanue y4eOHOTO MaTepraa; O3HaKOMUTEND
ITapannensHOCTH 1. Omnpenenenue, npusHak 1 CBOICTBa 2 HBIN
IJIOCKOCTEHN NapaIENIbHOCTH TIOCKOCTEN.

[IpakTiueckue paboThI He MIPETyCMOTPEHO
Tema 10.4: | Coneprkanne y4eOHOTO Marepuaa: O3HaKoOMHTENb
Iepnennukynap B | l. IlepneHauKyIspHOCTH psIMOH u HBIN
MIPOCTPAHCTBE IJIOCKOCTH. 2

2. llepneHauKysAp U HaKJIOHHAA.

3. Yroa MexIy mpsSMOH U THIOCKOCTHIO.

[MpakTHyeckne paboThI 4
Tema 10.5: | Coxmeprxanue y4eOHOTO MaTepraa; O3HaKOMUTENb
[epnieamukynsapaocts | 1. JIByrpaHHBIH yTo. HBII
MJIOCKOCTEHN 2. YromMexmy II0CKOCTSIMH. 2

3. TlepneHAMKYISPHOCTH IBYX IUNIOCKOCTEH

[IpakTiueckne paboTh 4
Tema 10.6: | Coxeprxanne y4eOHOTO MaTepraa; O3HaKOMUTENb
IMapannensHoe 1. Teomerpuyeckue peoOpa3oBaHMs HBIN
IPOEKTUPOBAHUE MIPOCTPAHCTBA. 2

2. TlapamnenbHOe NPOEKTUPOBAHNUE.

3. MH3obpaxenne MPOCTPAHCTBEHHBIX

uryp.

[IpakTiueckne paboTh 4

Pa3nen 11.: MHOrorpaHHuKH, TeJa U MOBEPXHOCTH BpAaIleHUs
15

Tema 11.1 - 11.4:| Conepikanue yueOHOTO MaTepHania;
Ionsarue 1. MHororpanHuk. 2
MHOTOI'paHHHKA 2. OcHOBHBIE NIOHATHS.

3. IlpaBuibHBIE MHOTOTPaHHUKH.

[IpakTrueckue paboThI

HE MPELyCMOTPEHO

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.

2




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. 2
MHOTOI'PaHHHUKOB ITocTpoeHue ceueHnit MHOrOTPAaHHUKOB.

[IpakTiueckue paboThI

HE MPELyCMOTPEHO

Tema 11.6: Hunuuap u

Coneprxanue yueOHOTO MaTepHana;

KOHYC 1. Tunuaap u koHyc. OCHOBHBIE MOHSATHS 2
U ceueHusl. Y CeUEHHBINA KOHYC.
[IpakTraeckue paboTsI 1
Tema 11.7: Iap wu | Conepkanue yueOHOTO MaTeprana:
chepa 1. Iap u chepa u ux cedyeHus. 2
[IpakTiueckne paboTh 2
Pasnen 12.: U3mepennst B reomMeTpuu
22
Tema 12.1: Tlonstus | Coneprkanue yueOHOTO MaTepraa:
00BéMa 1. OOBEM U ero m3mMepeHue. 4

2. WurerpanbHas Gopmyna o0bEMa.

[IpakTiueckne paboTh

HE MPELyCMOTPEHO

Tema 12.2: O0wéMm | Comepikanue yueOHOTO MaTepHania: 4
MHOTOTpaHHUKOB, ® | 1. @DopmMyisl 00béMa KyOa,
00BEM TeN BpaleHus MIPSMOYTOJILHOTO napaJuleNienuIe/ia,
TIPU3MBI, IIWIIAH/PA.

2. ®opmyisl 00bEMa MUpaMHIBI U KOHYCa

3.  ®opmyisl 00bEMa mapa

[IpakTiueckue paboThI 2
Tema 12.3: [Tnomanu | Coneprkanue yueOHOT0 MaTepHania;
MTOBEPXHOCTEH 1. @opmynsl 1UIOmanel  MOBEPXHOCTH 2




MHOTI'OIrpaHHHUKOB n MHOT'OI'paHHHUKOB U TCJI BpalllCHUA.

TUIOILA/IN ten | [Ipaktuueckue paboTh 2
BpAIICHUsI

Tema 12.4: Tlomodue | Coneprkanue yueOHOTO MaTepHuania:

el 1. TIlomo6ue Ten. 2

2. OrHomenue nuomaneil MoBepXHOCTH U
00BEMOB OIOOHBIX TEIL.

[IpakTraeckue paboTsI 2
HroroBoe 3ausTre Copeprxanne y4eOHOTO MaTeprana;
1. Hrorosoe 00CYXICHUE TEM. 2
[MpakTHyeckne paboTHI: 2
1. Pemenue 3agad u npuMepoB
UTOI'0 252

2.2 O0pa3oBaTesibHbIE TEXHOJOTHHU, HCIIOJIb3yeMble IIPHU NPOBeeHUN AYJUTOPHBIX

3aHATHI

B cootBetctBuM ¢ TpeboBanusmu ®I'OC CIIO no cnenuansHocT 38.02.01 DxoHOMMKA
u OyxranTepckuil yuer (IO OTpacisiM) peaju3alys KOMIETEHTHOCTHOIO MOAXO0Ja JOJKHA
[IpealycMaTpUBaTh IHMPOKOE MCIOIb30BAaHUE B YUEOHOM NPOLECCE AKTUBHBIX U MHTEPAKTUBHBIX
dopM mpoBeAeHHS 3aHATUN (KOMIBIOTEPHBIX CHUMYIISILIHUNA, NEIOBBIX U POJEBBIX WTp, pa3dop
KOHKPETHBIX CUTyallud, INCHUXOJOTMYECKHME W HHbIE TPEHMHTM M T.JI.) B COYETAaHUU C
BHEAyJAUTOPHON pabOTOH ¢ 1eibl0 (QOPMHUPOBAHUS W Pa3BUTUS TPeOyeMbIX KOMIETEHIIMM
00yUarOIUXCH.

Buibl 00pa3oBaTeIbHBIX TEXHOJIOTHA.

OOpa3oBarenpHas TEXHOJIOTUS — OTO COBOKYNHOCTb HAy4YHO M IPaKTUYECKU
000CHOBAHHBIX METOJOB, U MHCTPYMEHTOB JUISl IOCTHKEHHUS 3aIllIaHUPOBAHHBIX PE3YyJbTaTOB B
obnactu oOpazoBanus. [IpuMeHeHnEe KOHKPETHBIX 00pa30BaTENbHBIX TEXHOJOTHH B yueOHOM
npolecce onpenensercss cuenupuKoil yueOHo! AesTeIbHOCTH, €€ NH(POPMALlMOH HO-PECYpPCHOM
OCHOBBI ¥ BUJI0B yueOHON paOOTHI.

1. TpaguuuoHHble 00pa3oBaTENbHbIE TEXHOJOTHU OPHEHTUPYIOTCS HAa OpPraHMU3AINI0
00pa3oBaTeNbHOTO  MpoIlecca, MPEANoNaralilyl MpPIMyI0 TPAHCISIHIO 3HAHUM — OT
npernojaBaTeis K CTyJCHTY (MpEeuMyILEeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UILIIOCTPATUBHBIX
METOJI0B 00yueHus). YueOHas eATeNbHOCTh CTYA€HTAa HOCUT B TaKHX YCJIOBHUSX, KaK MPaBUiIo,
pPENPOSYKTUBHBINA XapakTep.

[Tpumepsl ¢opM y4yeOHBIX 3aHATHH C HCHOJIB30BAHHWEM TPAJWLUOHHBIX TEXHOJOTHI:

Jlexius — mocnenoBaTeabHOE H3JI0KEHHE MaTepuaia B TUCIHUILUIMHAPHOM JIOTHKE,
OCYIIECTBIIIEMOE NMPEUMYIIIECTBEHHO BepOaIbHBIMU CpEICTBAMH (MOHOJIOT IIPETojaBaTens).

Cemunap — Oecefia mpenojaBaTessi U CTYIEHTOB, 00CYKIeHHE 3apaHee MOArOTOBIEHHBIX

COOOIIEHNH, IPOEKTOB IO KaXJIOMY BOIPOCY IJIaHA 3aHATUS C €AMHBIM AJIs BCEX IEPEUYHEM



PEKOMEHAYEMON 00513aTENIbHOM U AOMOIHUTEIBHOMN JINTEPATYPBI.

[IpakTHueckoe 3aHSATUE — 3aHSATHUE, MOCBSILEHHOE OCBOCHHUIO KOHKPETHBIX YMEHUN U
HAaBBIKOB 110 MPEAJIOKEHHOMY aIrOPUTMY.

2. TexHomoruu mpoOJIEMHOr0 OOydYeHHs — OpraHu3alus 00pa30BaTEIIBHOIO IMpollecca,
KOTOpasi TpeJroyiaraeT IOCTaHOBKY MpOOJEMHBIX BOMPOCOB, co3naHue 20  y4yeOHbIX
OpOOJIEeMHBIX CUTyallUd [Uisi CTUMYJHMpPOBAaHHE AaKTHUBHOM I103HABATEJIbHOW JESTEIbHOCTU
CTYJICHTOB.

[Tpumepsl popm ydeOHBIX 3aHATUH C HCIOIB30BAHUEM TEXHOJIOTUH MPOOIEMHOTO
00yueHus:

[TpakTueckoe 3aHsATHE B (opMe MpakTUKymMa — oOpraHusanus y4yeOHOU paboThl,
HalpaBJIEHHas Ha pelIeHHe KOMIUIEKCHOM ydeOHO-ITO3HaBaTEJIbHOM 3ajaud, TpeOyromel or
CTyJI€HTa IPUMEHEHMSI KaK HAyYHO-TEOPETUUYECKUX 3HAHUM, TaK U MPAKTUYECKUX HABBIKOB.

3. UrpoBbie TEXHOJIOTMHM — OpraHu3anus oOpazoBaTENbHOTO MpoIlecca, OCHOBaHHAs Ha
PEKOHCTPYKLUUU MOJEIIEH MMOBEIEHUS B paMKaxX MPEIJI0KEHHBIX CIIEHAPHBIX YCIOBUM.

[Tpumepsl popM yueOHBIX 3aHATHH € UCTIOIB30BAHUEM UI'POBBIX TEXHOJIOTHUI:

JlenoBasi urpa — MOJICTMPOBAHKME PA3JIUYHBIX CUTYyalldi, CBSI3aHHBIX C BbIPAOOTKON H
NPUHATHEM COBMECTHBIX pELIeHHH, 00CyXIEHHEM BOMPOCOB B PEKUME MO3TOBOrO IITypMa,
PEKOHCTPYKIMEH (DyHKIIMOHAIBHOTO B3aUMOJICHCTBUS B KOJUIEKTUBE H T.II.

4. TexHONOrMM NPOEKTHOTO OOY4YEHMs] — OpraHu3alus 00pa3oBaTENBbHOrO Mpollecca B
COOTBETCTBUHU C AJITOPUTMOM I[O3TAMHOTO pEIIeHUs MPOOJIEeMHON 3aJaud WM BBITOJTHEHHS
yueOHoro 3aganus. [IpoekT npeanosaraeT COBMECTHYI0 Y4E€OHO-II03HABATENIBHYIO JEATEIbHOCTD
IPYHIBI CTY/ACHTOB, HANPABJICHHYIO Ha BBIPA0OTKY KOHIIETILIMHU, YCTAHOBIICHHE LIeJeH U 3am1ad,
(GOpMYyJIUPOBKY O0KHMJIAEMBIX PE3yJIbTaTOB, OINpEAENCHUE MPUHIMIOB M METOAUK peIIeHUs
MOCTABJICHHBIX 3aJlay, IJIAHUPOBAaHUE XoJa palOoThl, MOUCK JOCTYHHBIX M ONTHMAaJbHBIX
peCypcoB, MOA3TANHYI0 peaju3alUio IJaHa paboThbl, NMPE3EHTALUIO0 pe3ybTaTOB pPabOThI, UX
OCMBICIICHHE U PEIICKCHUIO.

OCHOBHBIC TUIIBI IIPOCKTOB!

HccnenoBaTenbCckuii MPOEKT — CTIpYKTypa MpuOimxkeHa K @opmaTy HaydHOTo
UCCIIeIOBaHUS ([I0OKA3aTeIbCTBO AKTyaJIbHOCTH TEMBI, OINpEJCICHHE HAyYHOW MpOoOIeMBl,
npenMera U oOBbEKTa HCCIeOBaHMA, LeJed M 3a7ad, METOJO0B, MCTOYHHKOB, BbLIBI)KEHHE
TUIIOTE3bI, 0000IIICHUE PE3yJIbTaTOB, BHIBOJIBI, 0003HAYECHHUE HOBBIX MTPOOJIEM).

TBOpuecKuil MPOEKT, Kak MPaBHIIO, HE MMEET JAETAlbHO MPOpabOTaHHOM CTPYKTYpHI;
y4ueOHO-TI03HaBaTeIbHasl JI€ATEIbHOCTh CTYJEHTOB OCYIIECTBIISIETCS B paMKaX pPaMOYHOIO
3aJjaHusl, OJUUHSISICH JIOTUKE M MHTEpecaM yUYaCTHUKOB MPOEKTA, )KaHPY KOHEUHOT O pe3ysbTaTa

ra3cra, PUJIbM, IpasgHUK U T.II.).
p



5. VHTepaKkTHBHBICE TEXHOJOTHU — OpPraHU3aIys 00pa30BaTEIBHOIO MPOIECcca, KOTOpast
IpernoiaracT akTHBHOE U HEJIMHEHOe B3aUMO/IEHCTBHE BCEX YUACTHUKOB, JOCTH)KEHHUE HA ATOM
OCHOBE JIMYHOCTHO 3HAYMMOTO Ui HHUX 0O0pa3oBaTeNbHOTO pe3yibrata. Hapsay co
CHEIUANTM3UPOBAaHHBIMA ~ TEXHOJOTHSIMH ~ TaKOro  poJa  NPUHIUI  MHTEPAKTUBHOCTH
IpOCIEeKUBAETCd B OOJBIIMHCTBE  COBPEMEHHBIX  0Opa30BaTEIbHBIX  TEXHOJOTHUH.
HHTepakTUBHOCTh MOJPa3yMeBaeT CyObeKT-CyObEKTHbIE OTHOIIEHHUS B X0J1€ 00pa30BaTeIbHOTO
mpoliecca U, Kak cieAcTBre, (OpMUpPOBAHHE CAaMOPA3BUBAIOIIEHCS NH(DOPMAIIMOHHO -PeCypCHOM
Cpenbl.

[Mpumepsr  QopM y4eOHBIX 3aHATHH C HCIOJB30BAHMEM  CIICIHATU3UPOBAHHBIX
MHTEPAaKTUBHBIX TEXHOJIOTHI:

— JeKuus oOpaTHOM CBSI3U — JIEKUUS—IPOBOKALUs (M3J0KEHHE MaTepuaja C 3apaHee
3aIIaHMPOBAHHBIMH OITMOKAMH);

— JIeKuMsa-0Oecena;

— JeKUHUSA-IUCKYCCHS,

— CEeMHHAp-AUCKYCCHUSl — KOJUIEKTHUBHOE OOCYXICHHE KaKOro-iubo CIOpHOTO BOIpOCa,
npo0JIeMBbl, BHISIBJICHHE MHEHUH B I'PyTIIIE.

6. upopmanmoHHO-KOMMYHUKAIIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOIMH — OPraHu3alusl
0o0pa3oBaTeNbHOTO  MpoIlecca, OCHOBaHHAs HAa  NPUMEHEHHHM  CIICIMATU3UPOBAHHBIX
MPOrPaMMHBIX CPEJICTB U TEXHUYECKUX CPENCTB pabOThI ¢ nHpopManHen.

[Tpumepsr  ¢opM  ydeOHBIX 3aHSATUH C  HCIOJb30BAaHWEM  HH(OPMAIOHHO-
KOMMYHHKAITAOHHBIX TEXHOJIOTHHl:

Jlekuus-Bu3yanu3anusi — H3JI0KEHUE COACPIKAHUSA COMPOBOXKIACTCS Ipe3eHTanuei
(memoHCTparuel y4eOHbIX MaTepUAIOB, IPEICTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CHCTEMaX, B
T.4. WJUTIOCTPATUBHBIX, TpapuyecKux, ayaro- U BUJEOMATEPHUAIIOB).

[TpakTrueckoe 3aHaTHE B POpPME MPE3CHTALUU — MPEJCTABICHUE PE3YIbTATOB MPOEKTHOM
WIM  HUCCIIEJOBATENIbCKOM  JEATENIbBHOCTH €  MCIOJBb30BAaHMEM  CIEIHAJIU3HUPOBAHHBIX

IIPOTPAaMMHBIX CpENI.

Y aenbHbIN BeC 3aHATHN, TPOBOJAMMBIX B MHTEPAKTUBHBIX (hOpMax, ONpeesaeTCs IIIaBHOM
LEJBI0 MPOrpaMMbl, 0COOCHHOCTbIO KOHTUHTEHTA 00YYaIOIIUXCs U COJEPKAaHUEM KOHKPETHBIX
JUCLUIUIMH, ¥ B IICJIOM B Y4EOHOM IMPOIECCE OHU JOKHBI COCTABJISATh HE MEHEE ONPECIICHHOTO

MPOIIEHTa OT BCEro 00beMa ay IMTOPHBIX 3aHATUH.

3.Ycaosus peanuzanuu o61eodpasoBate1bHOM y4eOHOM AMcHMIIMHBI MaTeMaTHKa

OcBoeHune nporpaMmbl y4yeOHON IUCHUIUIMHBI MareMaTHKa NpeArnojaraeT Haluuue B



npodecCHOHAIBHOM  00pa30BaTEIbHON  OpraHW3alluM, peaju3ylomeld  00pa3oBaTEIbHYIO
nporpaMMmy cpenHero oOmiero obOpaszoBaHusi B npenenax ocoeHus OIIOIT CIIO na 0aze
OCHOBHOTO 00ImIero oOpa3oBaHus, Y4eOHOTO KaOWHETa, B KOTOPOM HMMEETCS BO3MOXHOCTh K
obecrnieunTh CBOOOIHBIA noctynm B HMHTEpHET BO BpeMsi y4eOHOrO 3aHATHS U B IIEPUOJ
BHEYUYEOHOM JIeSITeTbHOCTH 00YYaIOIIAXCSL.

[TepedeHb CpPENCTE MaTepHalbHO-TEXHUYECKOro obecnieuenns s obyuenus no OVYJ[.04 Matematuka

npeACTaBiICH B TabauIe 3.

Tabnuma 3- [lepedeHp cpeacTB MaTEPUATBHO-TEXHUYECKOTO 00ecTIeueHus JUIsl 00yUeHHUS 110

OV]1.04 MaTemaTnka
Haumenosanue OcHaIIeHHOCTh [lepeyeHpb JNHIEH3MOHHOTO MPOrPaMMHOI0 oOecredeHus. PekBU3NTHI
crenuanbHBIX creranbHbIX MIOATBEPKIAIOLIEr0 JOKYMEHTA

MMOMEIICHU N u
MMOMEIIESHUI IS

MOMEIICHUN U
HOMEISHUN I

CaMOCTOSITENIBHOM | CaMOCTOSATENBbHOM

paboThI paboThI

Kabuner 32 mocatoYHbIX [Mporpammuoe obecnieuenne no aunen3un GNU GPL: 7-Zip, Blender,

MaTEMaTHYECKUX | MECT, GIMP, Google Chrome, Inkscape, LibreCAD, LibreOffice, Maxima,

JACLHILINH; npenogasarenbckoe | Mozilla Firefox, Notepad++, StarUML V1.

Kabuner MECTO, TOCKa,

MaTeMaTHKHu 1 HarJIsIHbIe

WH)OPMATHKY; nocoows,

Kabuner MYJIBTUMEIUIHHBII

MaTeMaTHKH; MIPOEKTOP, IKPaH.

JlexnmonHas

ayJMTOPHS;

ayJMTOPHS JJIs

MPOBEICHUS

IPaKTUYECKUI

3aHsATHH (232)

YuTansHBIN 3 16 nocanounelX | 1. OC — Windows XP Professional RUS. (KopoGounast Bepcusi Vista
MECT, pabouee | Business Starter (17mT.) u Vista Business Russian Upgrade Academic
MECTO Open (17mT) - JlunensmonHsii ceprudpukar Ne 42762122 or
npenonasarens, 17 | 21.09.2007.
KOMIIBIOTEPOB ¢ | 2. 1C:Ilpennpusitue 8. KoMrutekT urs 00y4eHus B BBICIINX U CPEIHHUX
BBIXOJIOM B | yueOHBIX 3aBemeHMsIX. CyOmueH3uoHHbIH goroBop Ne 32/180913/005
HHTEPHET ot 18.09.2013. (Tlepssrit BUT)

3. Kaspersky Endpoint Security s 6usneca — Cranmaptabiif (320mT).
Jorosop Ne ITP-00018475 ot 16.11.2017 (OOO Ilpuma AiiTu) cpoxom
Ha 1 rox.

4. Microsoft Access 2010. Tloamucka 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 HACTOSIIIUX TPEOOBAHUAX, B TOM YHUCJIE CIEIUaIN3UpOBaHHAas yueOHast MeOenb U
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 00pa3oBaHMS.

B mporecce ocBoeHHMS MNpoOrpamMmbl yu4eOHOH JMCIMIUIMHBI MaTteMmaThka 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 o6pasoBanue).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 npodeccruonanbnoe 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- u3xa. 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 (MudopmanimoHHbIe, TPEHUPOBOYHBIC M KOHTPOJIBHBIC MaTEPHAIIbI).

www.school-collection.edu.ru (Exunas komuexkuuss HUQPPOBBIX  00pazoBaTEIbHBIX

pecypcoB).
2.5 llepeyeHb HH(POPMALMOHHBIX TEXHOJIOTHI

B pamkax wu3yueHus AMCHMIUIMHBI MCHOJNB3YIOTCS CcleAylolue HHPOPMALMOHHbIE
TEXHOJIOTHH:

— DJJIEKTPOHHBIE OOpa30BaTENIbHBIE PECYpPChl, B KOTOpPbIE BXOJAT AJIEKTPOHHAs
oOpa3zoBaTenbHas cpena  AkagemMuu  (pacmoJIOKEHHas IO 3JEKTPOHHOMY  aJpecy

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

«Znanium.com»  (pacmoJIO)KEHHAasT IO OSJEKTPOHHOMY  ajpecy  http://znanium.com/catalog),

ANEKTPOHHO-0MOmMoTeyHast cuctema «lbooks.ru» (pacmosioxkeHHast MO AIEKTPOHHOMY aapecy

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

— TMpPEe3eHTAlMOHHbIE MaTepuajbl, pa3pabOTaHHBIE B LENAX BHU3YyaIU3alUU y4eOHOTO
MaTepHasa U MOBBIIEHNS HArIsAHOCTH 00Y4YeHHs, B COOTBETCTBUU C KAJICHIAPHO TEMATHYECKUM
IUTAHOM MO AUCIUIUINHE;

— B paMKax M3y4deHHs JUCIHUIUIMHBI UCTIONb3yeTcs nakeT nporpamm Microsoft Office.

2.6 YcaoBus peajindanuu nmporpaMmmasl IJist oﬁyqammnxm HHBAJHUI0B U JIKII C

OrpaHUY¢HHBIMHA BO3MOKHOCTHAMM 3/10POBbHA

ConepxaHue cpelHEro npoQeccUOHaJIbHOTO 00pa30BaHUsA M YCIOBHS OpraHU3aLUuu
o0yueHust oOydaroumxcs ¢ 0COObIMM OOpa30BaTENIbHBIMM IOTPEOHOCTSIMH  ONPEIEIISIFOTCS
aJanTHPOBAHHOUW 00pa30BaTEILHOM MPOrPAMMO.

OOyyenne 1O 00pa3oBaTelbHBIM MPOTPAMMaM CpeJHEro MpodecCHOHATBHOTO
o0pa3zoBaHusl OOy4YalOIIMXCSd C OTrpaHMYEHHBIMH BO3MOXHOCTSIMHM 370pPOBbS Ha (pakysbpTeTe
cpenHero Npo¢ecCHOHATbHOrO OOpa3oBaHMS  aKaJEeMUU  OCYLIECTBISIETCS C  yYETOM
0COOEHHOCTEN TCUXO(PHU3UYECKOr0 Pa3BUTHUS, WHIUBUIYATBHBIX BO3MOXKHOCTEH U COCTOSHUS
3I0pPOBBS TAKUX O0yYarOLIUXCsl.

CrnennajibHble YCIOBUS BOCHUTAHMSI U PAa3BUTHS TaKMX OOyYaroMIMXCS, BKIIOYAIOT B
ceos:

- HUCIIOJIB30BaHUC CIICIIHAIbHBIX O6pa3OBaT€HLHBIX nmporpaMmm U METOJ0B O6y‘IGHI/ISI u


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
MaTepHaoB M0 TUCIMUIUIMHAM CHELUATBHOCTH,

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

- CHELHUAJIbHBIX TEXHUYECKHUX CPEICTB OOyUEHHUs KOJUIEKTUBHOTO M WHAMBHYaJlbHOTO
MOJIb30BAaHUS, HANpUMEp, HUCIOIb30BAaHHE MYJIbTUMEIUNHBIX CPEJCTB, HAIWYHE OPIrTEXHUKH,
CalI-IPOEKTOPOB, YIEKTPOHHOM TOCKU C TEXHOJIOTHEH Ta3epHOro CKaHUPOBAHMS,

- obecrnieyeHHe BO3MOKHOCTH JUCTAaHLIMOHHOrO o0ydeHus (anekTpoHHble YMK s
JUCTAHIIMOHHOTO 00y4YeHMsI, yueOHUKU 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 OMOIMOTEK CHEIUANIbHBIMU aJalTHBHO-TEXHUYECKUMHU CPEACTBAMU
s uHBaMMIoB U juil ¢ OB3 (roBopsmuMmH KHUTaMu Ha Qrem-kaprax U CHeIHaJbHbIMU
anmnapaTtaMi AJi UX BOCIIPOU3BEACHNUS).

B mensx [AOCTYNMHOCTH TONYyYeHHS CpeaHero mpodeccHoHaIbHOr0 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
CIa0O0BHISIIIMMHU, MECTaX M B aJalTUPOBAHHOW (opMme (C y4eTOM HX OCOOBIX MOTPEOHOCTEH)
CIpPaBOYHOM MH(OPMAIINK O PACTIMCAHUU JICKIUH, Y4eOHBIX 3aHATUH (J10JDKHA OBITH BBINOJIHEHA
KPYIHBIM (BBICOTAa MPOMUCHBIX OYKB HE MeHee 7,5 c¢M) penbeHO-KOHTPACTHBIM HIpUdTOM (Ha
0emom unu xéntoM ¢GoHe) u npoayoauposana mpudrom bpaiins);

- o0ecrieueHre BBIMYCKa aTbTEPHATUBHBIX (OPMATOB MEYATHBIX MAaTEPHAIOB (KPYIHBINA

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
BU3YyaJbHOU (YCTaHOBKA MOHUTOPOB C BO3MO>KHOCTBIO TPAHCIISILIMM CYOTHTPOB (MOHUTOPBI, UX
pa3Mepsl U KOJMYECTBO HEOOXOAMMO ONPEIENATh C YUETOM Pa3MEPOB TOMELLIEHUS);

- obecrieueHe HaAJIeKAIIMMHU 3BYKOBBIMU CPEJICTBAMH BOCIIPOM3BEIeHUS HH(POpMAIIHH;

3) pna oOyuarommxcs, HMEIOIIMX HapyIIeHUS OMOPHO-IBUraTeIbHOrO ammnapara,
MaTepUaJIbHO-TEXHUUYECKHUE YCIOBHS JOJKHBI 00ecIednBaTh BOSMOKHOCTb OECIPENSITCTBEHHOTO
Joctyna oO0yyaromuxcst B y4yeOHble IIOMEIIEHHs, TyaleTHble M Jpyrue IOMELIeHUs
00pa30BaTeIbHOM OpraHU3ally, a TAKXKe UX NpeObIBaHHE B YKa3aHHBIX NOMEIIEHUSIX (Haauuue
[aHAYCOB, IOPYYHEH, paCIIMPEHHBIX JBEPHBIX IPOEMOB, TUPTOB U APYTUX NPUCTIOCOOICHHUI).

4) Ilpu nodaydeHHH CpeaHero Nnpo(ecCHOHAJIBHOrO0 00pa30BaHUS OOydarolmUMCs ¢
OTPAaHUYEHHBIMM BO3MOXKHOCTSIMM  37I0pPOBbSl  aKaJeMued MpeaoCTaBIsIOTCs  OecIIaTHO
crenuagbHble y4eOHMKM W y4yeOHble mocoOus, WHas y4yeOHas JIMTepaTypa, a TaKkKe YCIyTrH

CypIOTIEPEBOIYMKOB M TU(HIOCYPIOTIEPEBOTUNKOB.



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.

[IpeoOpa3oBanue 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 ONPENEICHUNH TPUTOHOMETPUUECKUX (YHKIMM 1is
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, IPeoOpa3oBaHus CyMMBbl TPUTOHOMETPUYECKUX (PYHKLIHN B
TPUTOHOMETPHYECKHX | TPOU3BEJCHHE M TPOU3BEJEHUA B CYyMMY M TPHMMEHEHHE IIpH
BbIPaKeHU BBIUMCICHUM 3HAY€HUS TPUTOHOMETPUYECKOI'O  BBIPAKEHUS U
YIIPOULIEHHUS €TO0.
O3HaKOMJIEHHME CO CBOMCTBAMH CHMMETPUM TOYEK HAa EIUHUYHOU
OKPY>KHOCTHU U NIPUMEHEHHE UX AJIs BbIBOA (GOPMYII IPUBEACHUS
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.
O3HakoOMJIEHHE € OIpeeneHreM QyHKINU, POPMYIUPOBAHUE €TO.
Haxosxnenue obnactu onpeaeneHus U 061acTi 3HaueHUN QpyHKIUN
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 npeobpazoBanuii 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 TIOHATHUEM HEIMPEPHIBHONW MEPUOANYECKON (QyHKIUH,
dopMynupoBaHHe CBOWCTB CHHyca M KOCHHYCa, IOCTPOCHHME HX
rpaguKoB.
O3HaKOMJIEHHUE C TOHATHEM FapMOHUYECKUX KoJIeOaHUI U mpuMepaMu
rapMOHUYECKUX KOJeOaHUM s ONMUCaHUS NPOLECCOB B (DU3MKE U
Opyrux o0JacTsIX 3HaAHUS.
O3HakoMJIEHHE C IMOHSTHEM Pa3pbIBHOW IMEPHOANYECKON (YHKLHUH,
(GopMyIMpoBaHHE CBOWCTB TAHI'CHCA U KOTAHI'CHCA, NOCTPOCHHE HX
rpaduKoB.
[Ipumenenue cBolcTB  GYHKIMH 18 CpaBHEHUS  3HAUYECHMM
TPUTOHOMETPUYECKUX (PYHKUMH, pEIIeHUuss TPUTOHOMETPUUYECKUX
yYpaBHEHUM.
[TocTpoenue rpadmkoB OOpaTHBIX TPUTOHOMETPHYECKUX (PYHKIUH U
oIpesieNieHne 1o rpaguKaM Ux CBOMCTB.
Brimonnenue npeo6pa3oBanus rpadukoB
HAYAJIA MATEMATHYECKOI'O AHAJIM3A
MMocaenoBareabHocTH | O3HaKOMIIEHME C  TOHSATHEM  YHUCJIOBOM  IOCJIENOBATEIBHOCTH,

criocobamu ee 3aJaHus, BBIYUCICHUAMU €€ YICHOB.

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.

Wzydenne u GopMyIHUpOBaHHE €€ MEXaHHUYECKOI0 U T€OMETPUUYECKOTO
CMBICTIA, H3yUEHHUE ANTOPUTMA BBIYMCIICHUS POU3BOJIHON Ha IpUMeEpe
BBIYMCIICHUSI MTHOBEHHOM CKOPOCTH U YIJIOBOTO KOYPduImeHTa
KaCaTeJIbHOM.

CocraBrieHHe ypaBHEHUS KacaTeJIbHOU B 00IIIEM BHJIE.

YcBoenune nmnpaBuil auPPEpPSHIMPOBAHUSA, TaOIUIBI MPOU3BOIHBIX
JJIEMEHTapHBIX (PYHKIMH, TpuMeHeHHe sl JauddepeHIUpOBaAHUS
(GYHKIHHA, COCTaBJICHUS YPaBHEHUS KacaTeIbHOM.

W3yuyeHnue TeopeM O CBSI3M CBOWCTB (PYHKUMH M IPOU3BOJHOM,
dbopMyIHpOBKa UX.

[TpoBeneHne ¢ MOMOIIBIO MPOU3BOJHON HCCIeNOBaHUS (DYHKINH,
3a/1laHHO# (POPMYTIOH.

YcTaHOBNIEHHE CBS3M CBOWCTB (YHKIIMM W TPOHU3BOJHON MO UX
rpadukam.

[IpumeHeHne TPOM3BOJHOW JJisi pEHICHHs 3a7ad Ha HaxOXKIeHHE
HauOOJIbIIEr0, HANMEHBIIETO 3HAUCHUS U Ha HaX0XKJICHHE 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 YPABHEHUN U CUCTEM.
Hcnonb3oBanue CBOUCTB © TpaduKoB (GYHKIHH NS pelieHus
ypaBHeHUH. [IoBTOpeHNE OCHOBHBIX IPUEMOB PEILIEHUS CUCTEM.
Pemenue ypaBHeHU ¢ IPUMEHEHUEM BCEX IPUEMOB (pa3IokKeHHs Ha
MHOKUTEJIM, BBEJEHHUS  HOBBIX  HEWU3BECTHBIX, IIOJCTAHOBKH,
rpau4ecKoro MeToa).
Pemenne cuctem ypaBHEHUH C IPUMEHEHHEM PAa3IHYHBIX CIIOCOOO0B.
O3HakoMJIEHHE C OOLIMMH BOMIPOCAMU PEIICHUS HEPABEHCTB U
UCIIOJIb30BaHUE CBOWCTB M TpaduKOB (QYHKUMA 0pU pEIICHUU
HEPaBEHCTB.
Perienve HepaBeHCTB M CHCTEM HEPAaBEHCTB C IPUMEHEHUEM
Pa3TUYHBIX CIIOCOOOB.
[Ipumenenune MaTEMAaTUYECKUX METOJI0B JUISt peleHus
CoJZlep KaTeIbHBIX 3aJau U3 Pa3INYHbIX 00JacTel HAYKU U MPAKTHKH.
HuTepnpeTrpoBaHie pe3ybTaTOB C YIETOM peaIbHbIX OTPaHUYCHUN
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 PElICHUH 3a1a4.

N300pakeHne Ha puUCyHKaX U KOHCTPYHUPOBAHME Ha MOJEIAX
NEPHEHAUKYJSIPOB 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.
@opMyIupOBaHUE U JOKA3bIBAHHE OCHOBHBIX TEOPEM O PACCTOSHUAX
(Teopem cyIiecTBOBaHUsI, CBOMCTBA).

N300pakeHne Ha yepTexax U MOJENAX PACCTOSHUS U O0OOCHOBaHUE
cBoUX cyxaeHuil. OnpeneneHue U BBIUKUCICHHE PACCTOSIHUI B
npoctpaHcTBe. [IpumeHenue ¢Gopmysl U TeopeM IJIAaHUMETPUU IS
peleHus 3aaay.

O3HakoMJIEHHE C MOHATUEM IAPAUIETBHOIO MPOEKTUPOBAHUSA U €T0
cBoiicTBamu. OOPMyIMPOBAHUE TEOPEMBI O TUIOIIAJN OPTOrOHAIBHOM
IIPOCKLIUHA MHOTOYT OJIBHUKA.

[Tpumenenue Teopuu 111 000CHOBaHUS NOCTPOCHUN U BBIYUCIICHUH.
ApryMEHTUPOBAHHME CBOUX CYXIEHHUI O B3aMMHOM PACIIOJI0KEHUH
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.
Hcnonb3oBaHne NPUOOPETEHHBIX 3HAHUW Ui MCCIEIOBAaHUS U
MOJIEIMPOBAHUS HECIIOKHBIX 3a]1a4.

N300pakxeHne OCHOBHBIX MHOTOI'PAaHHHKOB M BBITIOJIHEHHE PUCYHKOB
10 YCJIOBUSM 3a]a4

Tena u moBepxHoOCTH
BpalleHus

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




®opMyaupoBaHHE TEOPEM O CEYEHUHU LIapa MIIOCKOCThIO U IIOCKOCTH,
KacaTeJIbHOU K cepe.

XapakTepucTuka W U300paKeHUEe TeN BpAIllEHUs, HUX Pa3BEPTKH,
CEUYCHMUS.

Pemienrie 3agay Ha TMOCTPOCHHE CEYEHUM, BBIYMCIECHUE JJIMH,
paccTositHui, yrioB, riomane. IlpoBeaeHune  JgoKa3aTeNbHBIX
paccyXJIeHUM NpU penIeHnH 3aa4.

[IpumeHeHne CBOWCTB CUMMETPMM IMPH PELICHWM 3aJady Ha Tena
BpAaIICHUs, KOMOMHAIUIO TEJl.

N300pakeHne OCHOBHBIX KPYTJIBIX TE€JI W BBHIMIOJHEHHWE PHCYHKa IO
YCJOBMIO 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 TeEI,
pelieHue 3a7a4 Ha MpuMeHeHne (HopMyJ1 BEIYUCICHUS] 00BEMOB.
N3yuenne ¢opMya sl BBIYMCICHUS IUIONIAJICH TMOBEPXHOCTEH
MHOTOTPAHHUKOB U TEJI BPAILICHUS.

O3HakOMJIEHHE C METOJIOM BBIYUCICHUS IUIONIAAU TOBEPXHOCTH
ctepsl.

Pemiennie 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.

M3yueHne CBOWCTB BEKTOPHBIX BEJIMYMH, NPAaBUI PA3I0KEHUS
BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, NPaBWI HAXOXKJICHHUS
KOOPJAMHAT BEKTOpa B MPOCTPAHCTBE, MPABMII ACHCTBUI C BEKTOPAMH,
3aJJaHHBIMA KOOpPIMHATAMH.

[IpumeHenune Teopun Npy peIICHUH 3a/1a4 Ha JEUCTBUS C BEKTOPAMH.
N3ydeHne CKalnsgpHOrO IPOU3BEACHHS  BEKTOPOB, BEKTOPHOIO
ypaBHEHU NPSIMOU U TUNIOCKOCTH. [IpuMeHeHne Teopun Ipu peleHnu
3a/lay Ha IeUCTBUS C BEKTOPAMU, KOOPJAUHATHBIA METOJ, IPUMEHEHUE
BEKTOPOB ISl BBIUNCIIEHUS BEJIMYUH YIJI0B U PACCTOSIHUIA.
O3HakoMmieHHE C JI0KAa3aTEIbCTBAMU TEOPEM CTEPEOMETPUM O
B3aMMHOM DPACIOJI0KEHUH MPAMBIX U INIOCKOCTEN C UCIOJIB30BAHUEM
BEKTOpPOB




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

AUCIHUIIIMHBI MaTtemMaTHKa

KoHTponb 1 oleHKa pe3yslbTaTOB OCBOCHHS YYeOHOW AMCHUIUTHHBI OCYIIECTBISICTCS B

Mpolecce MPOBEJACHUS TMPAKTUYECKUX 3aHSATHH,

TECTUPOBAHUS,

06y‘-IaIOH_[I/IMI/IC}I HWHAUWBUAYAJTbHBIX 3az[aHm71, 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 BBIIIOJIHCHUA




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 ©  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;

—JEMOHCTpAIUS HABBIKOB MEKJIUMYHOCTHOTO JICJIOBOI'0 OOIICHHMS, COIMATBHOTO 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 O01aro OTedecTBa;

—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 MOJIOJICKHBIX OObEIMHCHUSX,

—100pOBOJIBUECKHE HHUITUATUBBI 1O TIOIICPKKH UHBAIHMIOB U MPECTAPEIIbIX TPaX/IaH;

—MPOSIBJICHUE 3KOJOTHYECKOW KYJIbTYypbl, OCpEKHOr0 OTHOIICHHS K POJHOW 3emie,
IpUPOAHBIM OoratcTBaM Poccuu u mupa;

—JIeMOHCTpAlMs YMEHUH M HABBIKOB Pa3yMHOTO MPUPOJOINOIb30BAHUS, HETEPIUMOTO
OTHOIICHHMS K ACUCTBUSIM, IPUHOCSIIM BPE SKOJIOTHUH;

—JCMOHCTpAIHsI HABBIKOB 3JJ0POBOTO 00pa3a »U3HU W BBICOKUH YpPOBEHB KYJIBTYPHI
3I0pOBBsl 00YyUAIOLIUXCS;

—MPOSIBIICHUE KYJIBTYPBI MOTpeOIeHNs WHGOpMAIUKA, YMEHUN W HABBIKOB IOJIH30BAHUS
KOMIIBIOTEPHOW TEXHHKOW, HABBIKOB OTOOpAa M KPUTHYECKOTO aHaIW3a WHPOPMAIUH, YMEHUS
OPHUEHTUPOBATHLCS B MHPOPMAITMOHHOM TIPOCTPAHCTBE;

—ydacTue B KOHKypcax MpophecCHOHATBHOIO MaCTePCTBA U B KOMAH/IHBIX IIPOCKTaX;

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

JEUCTBUTEIILHOCTH.



