AHHOTAIUsA padoyeH NPOrpaMMbl y4eOHON TUCUUIIMHBI
OVY/]1.04 MaTtemaTuka

PaGouass mnporpamma o0mIeo0pa3oBaTebHON  Y4e€OHOM  JUCHMIUIMHBI
oV /.04 MaremaTuka NpeaHa3HauYeHa TS peanuzaunun OCHOBHOMU
npodeccronansHoll oOpazoBatenbHOM mnporpammbl CIIO Ha 06a3e OCHOBHOTO
o01ero o0pazoBaHus MPHU MOJATOTOBKE KBATU(UIIUPOBAHHBIX PAO0UMX, CITyKAIIHX.

PaGouast mporpamma paszpaborana Ha ocHoBe TpeboBanuit ®I'OC cpemnero
obmero obpaszoBanus (npukasz MuroOpHayku Poccum ot 17.05.2012 r. Ne 413, ¢
U3MEHEHUSIMU U yTOUHEeHUsIMU OT: 29 nexadpst 2014r., 31 nexabps 2015r., 29 utons
2017 1.), ¢ yuerom IlpumepHONl OCHOBHOII  00pa30BaTENbHOW  MPOrPAMMBI
cpeaHero  obmero  oOpa3oBaHUs, OJIOOpEHHOUW perieHUeM ¢eaepaibHOTO
y4e0HO-METOIMYECKOT0 O0BEAMHEHHS IO 0011IeMy 00pa30BaHUIO (MIPOTOKOJ OT 28
uionss 2016 r. Ne 2/16-3), IlpumepHoii mporpammbl 001€00Pa30BaATEILHOM
TUCIUIUIMHBL «MatemaTuka: anredOpa W Hayajga MaTeMaTHYeCKOro aHalu3a,
reomeTpusi», pexkoMeHaoBaHHON OI'AY «DUPO» (mporokon Ne3 ot 21.07.2015r.,
perucTpanroHHblii HOMep penersuu 377 ot 23.07.2015r.), npeabsaBiIsSeMbIX K
CTPYKTYpE, COAEpPKaHUIO U PE3yJbTaTaM OCBOCHHUS Y4YEOHOM JUCUUIUIMHBI
«Maremarukay, B COOTBETCTBUHM ¢ PeKkoMeHAalMsIMU 110 OpraHu3aluy MOJTydeHUs
cpenHero ooiiero 00pa3oBaHus B IIpeiesiax OCBOCHUS 00pa30BaTEIbHBIX MPOTPAMM
cpeaHero MpodeCCHOHAIBHOTO o0pa3oBaHUs Ha ©0a3e OCHOBHOIO OOIIETO
obOpazoBanmsi ¢ yuerom TpeboBanui PI'OC cpegnero mnpodecCuoHAIBHOTO
oOpazoBanus no npodeccun 43.01.09 Ilosap, xonautep (mpukaz3 MuHOOpHAYKH
Poccun ot 09.12.2016r. Ne 1569), ykpynuennas rpynna 43.00.00 CepBuc u Typusm
(nuceMo JlemapraMeHnTa rocy1apCTBEHHOM MOMUTHKY B c(hepe MOArOTOBKH paboumX
kagpoB u JIIO wu Munoopuayku Poccuum ot 17.03.2015 Ne 06-259) u
YTounenusimu, omoOpenHsiMu  HayuHo-mertommueckum  coBetoM  Llentpa
npodeccruonansHorO O0Opa3zoBanus u cucreMm kBanudukamuii OI'AY «OUPO»
(mporokoa Ne 3 ot 25.05.2017r.).

Copepxxanne paboyeil mporpammbl y4eOHOM AMCHUIUIMHBI «MaTteMaTukay
HaIpaBJIeHO Ha JOCTH)KEHHUE CIEAYIOIMINX LEeeil:

» oOecrnieyeHue chOPMHUPOBAHHOCTH MPEJCTABIECHUN O COLMAIBHBIX, KyJIbTYPHBIX
U UCTOPUYECKUX (PAKTOpaX CTAHOBJIEHUS MAaTEMATUKHU;

e oOecrieyeHue CPOPMUPOBAHHOCTH  JIOTUYECKOTO,  AJTOPUTMUYECKOTO U
MaTEMaTUYECKOTO MBIIIICHUS;

» oOecrieueHue cHOPMUPOBAHHOCTH YMEHUN MTPUMEHSTH MOYYECHHBIC 3HAHUS TIPU
pElIECHUHU Pa3JInYHbIX 3a]1ay;

* obOecrnieueHue cHOPMUPOBAHHOCTU MPEACTABICHUM O MaTeMaTHUKE KaK YacTu
00111e4esIOBeYeCKON KYJIbTYpbl, YHUBEpPCAJIbHOM SI3bIKE HAyKH, MO3BOJISIOLIEM
OMUCHIBATh U U3Y4YaTh PEAIbHbIE TPOLIECCHI U SIBJICHUSI.



N3ydenne yaeOHOM TUCHUILTUHBI «MaTeMaTuka» JOKHO 00ECTIeUnTh:

. cOpPMUPOBAHHOCTh TPEACTABICHUH O COIHUANBHBIX, KYJIbTYPHBIX W
UCTOPUYECKHX (PaKTOpax CTAHOBJICHUS MAaTEMATHKH;

. c(OPMHUPOBAHHOCTL ~ OCHOB  JIOTMYECKOr0,  QJITOPUTMHYECKOTO U
MaTEMaTUYECKOTO MBIIILICHUS;

. c(OpPMUPOBAHHOCTh YMEHUN MPUMEHSTH MOJTYUYCHHbIE 3HAHUS MIPU PELICHUU
pa3IMyYHbIX 33]1a4;

. chOpPMUPOBAHHOCTh  MPEACTABICHUH O  MaTeMaThKe Kak  YacTH
00IIIeueI0BEYECKON KYJIbTYphl, YHHBEPCAIbHOM S3bIKE HAYKH, MO3BOJIAIOIIEM
OTHCHIBATh M U3y4aTh peabHbBIE MPOIECCHI U SIBICHHUS.

B pabouyio mnporpammy BKIIOUYEHO COJEpKaHWE, HaNpaBlIeHHOE Ha
dbopmupoBaHue y 00y4arOIUXCsl KOMIIETEHIUH, HEOOXOJUMBIX ISl KAU€CTBEHHOTO
ocBoernusi OITOII CITO na 6a3e ocHOBHOTO 0011eT0 00pa30BaHUS C MOIYYCHHEM
cpeaHero oouero odpazoBaHus; MPOrpaMMbl MOATOTOBKH KBATU(UIIUPOBAHHBIX
pabouux, ciayxamux [ITTIKPC.

PabGouass mporpamma yueOHOW AMCHMILIMHBI «MareMaTuka» peagu3yer
00pa3oBaTeIbHYI0 TPOrpaMMy CpEIHEro oOIero oOpa3oBaHHs B IIpejaesiax
ocoerust OIIOII CIIO na 6a3e OCHOBHOro o00IIEro OOpa3oBaHUsA, YTOYHSET
colepkaHue ydyeOHOro MaTepualia, IOCJIEI0BAaTEeIbHOCTh €ro  U3y4YeHus,
pacmpeneneHde ydeOHBIX YacoB, TEMATHKy pedepaToB, YUYUTHIBas CHEIUDUKY
IpOrpaMM MOATOTOBKH KBaJU(UIIMPOBAHHBIX pab0YMX, CIyXalllUX OCBaUBAEMOMN
npodeccun  43.01.09 IToap, konguTEp.

Pabouas mporpamMma MOXKET UCTIOIB30BATHCS APYTUMH IPO(HECCHOHATEHBIMU
00pa3oBaTENbHBIMU  OpPraHU3ALMIMH,  PEATU3YIOIIUMU  00pa30BaTENIbHYIO
nporpaMmy cpeaHero oOmero o0Opa3oBaHMs B IpeleiaXx OCBOEHUS OCHOBHOM
OIIOII CIIO na 6a3e ocHoBHOro o61ero oopazopanus [ITTKPC.

1.1 O0mas xapakTepucTUKA y4€0HOM TUCHUATITHHBI

OVYJ1.04 MaremaTuka

Marematuka  sBiuseTcs — GyHAAMEHTAIBHOW  00IIeo0pa3oBaTeIbHOM
JTUCIMIUTAHOM CO  CJIOKUBIIMMCS YCTOWYUBBIM COJACPKAHHEM W OOIIMMHU
TpeOOBAaHUSIMU K MOJITOTOBKE 00YUYarOITUXCSI.

B mnpodeccuoHanbHBIX 00pa30BaTEIbHBIX OPraHU3alUAX, PEATU3YIONIUX
o0pa3oBaTeNpHyI0 TPOrpaMMy CpeaHero oomero oOpa3oBaHHS B TIpeaenax
ocoerust OIIOII CIIO na 6a3e OCHOBHOTO OOIIEro OOpa3oOBaHUS, W3Y4YCHUE
MaTeMaTHKH WMEET CBOM OCOOCHHOCTH B 3aBUCUMOCTH OT  NPOQuIs
npodeccruoHanTsHOTO 00pa30BaHMS.

ITpu ocBoenun npodeccun CIIO ecTecTBEHHO - HAy4HOI'O npous
4



npodeccronansHOTO OOpa3oBaHWsi Maremarnka Ha 0a3oBoMm ypoBHe DI'OC
cpenHero oOmero o0pa3oBaHUs, YUYWUTHIBAKOIIAA CHEHUPUKY npodeccun
43.01.09 IloBap, koHIUTED.

DTO BBIpAXKAETCS B COJIEPKAaHUM 00yUEHHUS, KOJIMYECTBE YACOB, BHIJIECTIEMbIX
HA U3YYEHUE OTMEIbHBIX TEM MPOrPaMMBbl, TIIyOHMHE UX OCBOCHHUS 00yUYarOIUMHUCH,
o0beMe U XapaKTepe NPaKTUYECKUX 3aHSATHI.

OO1ue 1eny u3ydeHus MaTeMaTUKH TPAIUIIMOHHO PEealn3yr0TCs B YEThIPEX
HaTpaBICHUIX:

1) oOmiee npeacTaBieHUe 00 HIIEAX H METOIaX MATEMAaTHKH;

2) MHTEJJIEKTyalIbHOC Pa3BUTHE;

3) oBlaicHNE HEOOXOTUMBIMU KOHKPETHBIMH 3HAHUSIMHU U YMCHUSIMU;
4) BOCIIUTATEIILHOE BO3/ICHCTBHE.

[Tpodunuzanus ueneil MareMaTHYecKoro oOpa30BaHUS OTpaKaeTcsi Ha
BBIOOpE MPUOPUTETOB B OpraHU3alNK YUYEOHOU JAESITENbHOCTH oOyuatomuxcs. s
€CTECTBEHHO - Hay4YHOro mnpoduias mpodeccHoHaIbHOTO o0pa3oBaHus OoJiee
XapaKkTepHBIM SIBIISIETCA YCWJICHHE OOIIEKYJIbTYPHOUW COCTAaBIISIIOIICH Y4eOHOM
JUCUUIUIMHBI C OPUEHTALlMel Ha BU3YyaJbHO — OOpPA3HBIM M JIOTMYECKOW CTHIIH
y4eOHOH pabOTBHI.

Takum o0Opa3om, peanuzanus CoOAEpXKaHUS y4eOHOM IUCHUILIAHBI
OpPUEHTHPYET Ha MPUOPUTETHYIO POJIb MPOLECCYATbHBIX XapaKTEPUCTUK YUeOHOM
paboThI, 3aBUCAIUX OT MPoduiIs MpodhecCHOHATHHOTO 00pa30BaHMs, MOTYUYEHUS
OTbITa MCMOJB30BAaHUS MATEMAaTHKH B COAEPKATEIBHBIX W MPOo(ecCHOHATBHO
3HAYUMBIX  CUTyallUsX IO  CpaBHEHHI0O C  (HOpPMaIbHO-ypPOBHEBBIMHU
PE3yJIbTAaTUBHBIMH XapaKTEPUCTHUKAMU O0yUEHUSI.

Conepxanue y4eOHON AMCHMIIMHBI pa3paboTaHO B COOTBETCTBUU C OCHOBHBIMHU
coJiepKaTeJIbHBIMU JTMHUSIMU 00YYEHUSI MaTEMaTHKE:

e anreOpanyeckas JUHUS, BKIIIOYAIONIAs CUCTEMAaTH3allUI0 CBEICHUHM O 4YHCIIaX;
U3y4YE€HHE HOBBIX M 000OIIEHHE paHee M3yUYEHHBIX olepaiuil (Bo3BeleHHE B
CTENEeHb, WM3BJICUYCHHUE KOPHSA, JIOTapU(PMHUPOBAHUE, CHUHYC, KOCHHYC, TaHTEHC,
KOTaHTe€HC ¥ 0OpaTHBIC K HUM); U3YYCHHE HOBBIX BHJIOB UMCIIOBBIX BBIPAKCHHUH U
dbopMyI; COBEpIICHCTBOBAHME MPAKTUYECKHX HABBIKOB M BBIYMCIUTEIBHON
KyJbTYpbl, paclIUpeHHEe W COBEPUICHCTBOBAHME aNreOpanvdeckoro ammapara,
c(OpMUPOBAHHOTO B OCHOBHOW IIKOJIE, W €ro MNPUMEHEHHE K PEUICHUIO
MaTEMaTUYECKUX U NMPUKIAJHBIX 3a/a4;

* TEOpETUKO-(OYHKIMOHATbHAS JIMHUS, BKIIOYAIONIAs CHUCTEMATHU3AIUI0 |
paciiMpeHue cBelleHui o0 (PyHKLHAX, COBEPIICHCTBOBAHUE IpadUUEeCKUX YMEHHUI;
3HaKOMCTBO C OCHOBHBIMH HJACSIMH M METOJaMH MaTEMaTHYECKOrO aHajiun3a B
o0beMe, TIO3BOJIAIONIEM HCCIEAOBaTh dJEMEHTapHble (QYHKIMM W pemarth
IpocTeiire reoMeTpudeckue, Gu3ndeckue u Apyrue MpuKIaIHbIe 3a/1a4H;



e JIMHMS YPaBHEHUN U HEPABEHCTB, OCHOBAHHAs HA NOCTPOEHUHU U HCCIEIOBAHUU
MaTEeMaTUYECKUX  MOJENed,  Iepecekarlascs ¢ airedpanyeckod U
TEOPETUKO-(DYHKIIMOHAILHOM  JIMHUSIMM M BKJIIOYAIOLlas ~ pa3BUTHE U
COBEPILICHCTBOBAHNE TEXHUKU alreOpanyveckux NpeoOpa3oBaHUN HJisi pelieHus
ypaBHEHUH, HEPABEHCTB U cHUCTEM; (OPMHPOBAHUE CIOCOOHOCTH CTPOUTH U
UCCIIEIOBATh MPOCTEUIINE MAaTEMATHYECKUE MOJEIM MPU PEIICHUH IPUKIIATHBIX
3a/1a4, 3a71a4 U3 CMEXHBIX U CHELUAIbHBIX TUCIHILINH;

* reOMETpUYECKas JIMHUS, BKJIIOYAKOIIas HarJsiAHbIE MPEACTABICHUS O
IPOCTPAHCTBEHHBIX (PUTypax U U3y4YEHHE UX CBOMCTB, POPMUPOBAHUE U PAZBUTHE
IPOCTPAHCTBEHHOTO  BOOOpa)X€HUs, PpPa3BUTHE CIOCOOOB TI'E€OMETPUYECKUX
U3MEPEHUN, KOOPAMHATHOTO W  BEKTOPHOIO  METONOB Il PEIICHUs
MaTeMaTUYECKUX U MPUKIAJHBIX 3a/1a4;

* CTOXacTUYecKas JIMHUSA, OCHOBAaHHAs Ha Pa3BUTHM KOMOMHATOPHBIX YMEHUH,
IPEICTaBICHUN 0 BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX
OKPY’KaroIlEero MUpa.

Paspenbl (Tembl), BKIIOUEHHBIE B COJAEpKAHUE Y4EOHOH AMCLMIUIMHBI,
SBJISIIOTCST OOIIUMU TSl BceX npoduiieit mpodecCuoHAIbHOTO 00pa3oBaHus U MpH
BceX 0oObeMax y4eOHOro BpPEMEHU HE3aBUCHUMO OT TOTrO, SIBJISETCA JU yueOHas
nucuuiuinHa « Marematukay 0a30BOM WU MPO(UITBEHOM.

B rtemarnueckux turaHax pabouedt mporpaMmbl  yd4eOHBINM MaTepuan
OpeacTaBleH B (opMme  depeayrolerocs — pa3BepThIBAaHMS ~ OCHOBHBIX
CONIep)KaTeNbHBIX ~ JUHUN  (anreOpanueckod, TEOpPEeTUKO-(YyHKIMOHATBHOM,
YpaBHEHH U HEPABEHCTB, I'€OMETPUUYECKOM, CTOXACTUYECKOW), YTO MO3BOJISET
rMOKO HCIONb30BaTh UX PACIHOJIOKEHHE U B3aHUMOCBSI3b, COCTAaBIATh pabouuii
KaJIeHJapHbId IUIaH, MO-pa3HOMY 4epenys yuyeOHble TeMbl (TJIaBbl y4deOHHUKA),
YUHUTBIBasE €CTECTBEHHO - HAy4yHbIN npoduis npodeccruoHansHOro oOpa3oBaHus,
cieuduky mpodeccun CIIO 43.01.09 Ilomap, xoHguTep, TyOMHY H3y4YCHUS
MaTepuaia, ypoBeHb IOJArOTOBKU O0yUYaIOIIUXCS [0 MPEAMETY.

N3yuenune oOmieoOpa3oBaTenbHON y4eOHOW AMCHMIUIMHBI «MareMaTukay
3aBepIIACTCS MOABEACHUEM UTOTOB B (DOpME IK3aMEHa B paMKaxX MPOMEXKYTOUHOM
aTTectanuu oOywarommxcss B mpoiiecce ocBoeHust ocHoBHoM OIIOIT CIIO ¢
noJiyueHuem cpennero oomero oopazopanus [ITTKPC.

B paznene mporpammel «Copepxanue y4eOHOW AMCHMIUIMHBD) KypCHUBOM
BBIICJICH MaTepHall, KOTOPbIM MpU H3y4YeHHMM MaTeMaTUKH Kak 0a30BOHM, Tak U
npouiIbHON yueOHON AUCIMITIIMHBI, KOHTPOJIIO HE TOJIIEKHUT.

1.2 MecTo yueOHO TMCHUILIUHBI B y4€0HOM IJIaHE

Oo6meobOpazoBatenbaas yueOnas mucrumuimHa OVY/[.04  Marematuka



OTHOCUTCSA K TpenMeTHor obmactu «Matematnka u uHpopMmatukay no OIr'OC
COO (6a30BbIli ypoBeHb) W K 001Ic00pa30BaTEILHOMY IIMKIY OCHOBHOM
npodecCuoHaIbHON 00pa30BaTeIbHON MPOrpaMMBbl CpeIHEr0 MTPOPECCHOHATBEHOTO
oOpa3oBaHusi Ha 6a3e OCHOBHOTO OOIIEro o0pa3oBaHUs C MOJYYEHHUEM CPETHEr0
obmero oopazoBanus [ITITKPC ¢ yaerom Tpeboanuit ®I'OC CIIO u ecTecTBEHHO —
HAy4HOTO MpoQ st mpodhecCHOHATBHOTO 00pa30BaHUSI.

1.3 Pe3yJ'lI)TaTI)I O0CBOCHUA y‘l66HOﬁ AUCHUIIJIMHBI — JINYHOCTHbLIC,
METANPECAMETHLIC, IPEAMETHBLIC.

OcBoeHue  cojaepkaHusi  ydyeOHOM — JUCHMIUIMHBI  «MaremaTukay

o0ecreynBaeT JOCTHKEHNE 00YUYaIOIMMHUCS CIEAYIOIMINX PE3YIbTATOB:
JIMYHOCTHBIX:
- POCCHICKYIO0 TpaXXJIaHCKYK) HJIEHTUYHOCTb, NaTPUOTU3M, YBAXKCHHE K
CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH Nepel POauMHON, ropIocTH 3a CBOWM
Kpai, cBoro Poauny, nponuioe 1 HacTosIee MHOrOHaMOHaJIbHOT0 Hapoaa Poccunn,
yBaXE€HUE TOCYAAPCTBEHHBIX CUMBOJIOB (Tep0, ¢uiar, TUMH);
— IPAKJIAHCKYIO TIO3MIMI0 KaK aKTUBHOIO M OTBETCTBEHHOI'O 4YJEHA
pPOCCHUHCKOrO OOIIEeCTBa, OCO3HAIOUIETO CBOM KOHCTUTYLIMOHHBIE TIpaBa M
00513aHHOCTH, YBaXKalOIIETO0 3aKOH U IPaBOMOPSAIOK, 00JIAJaroIIero YyBCTBOM
COOCTBEHHOT0  JOCTOMHCTBA, OCO3HAHHO NPUHUMAIOLIErO0  TPaJULMOHHBIE
HaI[MOHAJbHBIE W OOIIEYETIOBEUECKHEe TyMAHUCTUYECKHUE M JIEMOKpPaTHUYECKHE
LEHHOCTH;
— TOTOBHOCTB K CITy>)KEHUIO OTEYECTBY, €r0O 3aIIUTE;
- c(OpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKW M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOI'O Ha JIHAJIOTe
KYJbTYp, @ TaKKe pa3IMYHbIX (POpM OOLIECTBEHHOI'O CO3HAHMS, OCO3HAHUE CBOETO
MecTa B MOJIMKYJIBTYPHOM MHPE;
- cOpPMUPOBAHHOCTh ~ OCHOB  CaMOpAa3BUTHSI U  CAMOBOCHHUTAHHUS B
COOTBETCTBUHM C OOIEYEIOBEUECKUMH LIEHHOCTSIMH M HJealaMU T'Pa)JIaHCKOIo
oOmiecTBa; TOTOBHOCTh M CIIOCOOHOCTh K CAMOCTOSITEIBHOM, TBOPYECKOH H
OTBETCTBEHHOU JI€STEIHOCTH;
— TOJIEPAHTHOE CO3HAHUE U MTOBEJEHUE B IOJUKYJIBTYPHOM MHUPE, TOTOBHOCTH U
CIOCOOHOCTh BECTHM JMAJOr C JPYTMMU JIIOAbMH, JIOCTUTaTb B HEM
B3aMMOIIOHUMAHMSI, HAXOIUTh OOIIKE LENH U COTPYAHUYATD JUIsl UX JOCTHUKEHUS,
CIIOCOOHOCTh ~ MPOTUBOCTOATH  MJICOJIOTUHM  3KCTPEMHU3Ma,  HalMOHAJIU3MA,
KCeHO(OoOUM, MAUCKPUMHUHALMU [0 COLMAIBHBIM, PEJIUTHO3HBIM, PACOBBIM,
HallMOHAJIbHBIM MPU3HAKAM U APYTUM HETATUBHBIM COLIMATBHBIM SIBIICHUSIM;
— HaBBIKM COTPYJAHUYECTBA CO CBEPCTHHKAMH, JAETbMU MIIAQJIIETO BO3pacTa,
.



B3POCIIBIMU B o0pa3oBaTeIbHOM, 00I111eCTBEHHO MOJIC3HOM,
y4eOHO-MCCIIeIOBATEIHCKOMN, MPOSKTHON U APYTHX BUIAX NEATCILHOCTH;

— HPaBCTBEHHOE  CO3HAHWE U  T[IOBEJEHHE Ha  OCHOBE  YCBOCHMS
00111e4eI0BEYECKHUX [IEHHOCTEH;

- TOTOBHOCTH M CIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIC CAMOOOPA30BaHUIO,
HAa TPOTSHKEHWUM BCEH JKW3HU; CO3HATEIIbHOE OTHOIICHWE K HEMPEPHIBHOMY
00pa30BaHUI0 KaK YCIOBUIO YCHEHNIHON MpodheCcCHOHAIIBHOM M 00IeCTBEHHOU
NESATENHHOCTH;

- ACTETHYECKOE OTHOIICHHE K MHpPY, BKIIOUas 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHUN;

- OPUHATHE U peaM3alliio LIEHHOCTEeW 3J0pOoBOro M 0Oe3zomacHoro obpasza
KU3HH, TOTPEOHOCTH B (DU3UYECKOM CaMOCOBEPIICHCTBOBAHWH, 3aHITHIX
CIIOPTHUBHO-03/IOPOBUTEIBLHON JESATEIbHOCTBIO, HEMPUSATUE BPEIHBIX MPUBBIYEK:
KypeHHUsi, yIOTpeOJIeHUs aTKOT 0I5, HAPKOTUKOB;

— OepexHoe, OTBETCTBEHHOE M KOMIIETCGHTHOE OTHOIIEHWE K (PH3NYecKoMy U
MICUXOJIOTUYECKOMY 37I0POBBIO, KaK COOCTBEHHOMY, TaK M JAPYTUX JIOJEH, YMEHUE
OKa3bIBaTh MEPBYIO ITOMOIIIb;

- OCO3HaHHBIM BBIOOP Oyayiied Mpopeccuu W BO3MOXKHOCTEH pealn3aluu
COOCTBEHHBIX  JKM3HEHHBIX IUIAHOB; OTHOIIEHWE K  MpodecCHOHAIbHON
NESTENPHOCTH KaK BO3MOXKHOCTH y4YacTUSI B PEIICHUU JTUYHBIX, OOIIECTBEHHBIX,
rOCyZIapCTBEHHBIX, OOICHAITMOHATBHBIX MPOOIIEeM;

- c(hOpPMHUPOBAHHOCTh JKOJIOTHYECKOTO MBINUICHUS, TOHUMAHHS BIIHSHUS
COIMATBHO-PKOHOMHYECKUX TPOIIECCOB Ha COCTOSTHHE MPHUPOIHOW M COIMATBHON
Cpelnbl; IPUOOPETEHHE OIbITa KOJIOTO-HAIIPABICHHON e TEeIbHOCTH;

- OTBETCTBEHHOE OTHOIIEHUE K CO3JAaHMIO CEMbH Ha OCHOBE OCO3HAHHOTO
MIPUHATHS LIEHHOCTEW CEMEHHOM KU3HH,

- c(hOpMHPOBAHHOCTh TPEACTABICHUA O MaTEMaTUKE KaK YHUBEPCAIbHOM
SI3bIKE HAYKH, CPEJICTBE MOJACIUPOBAHUS SIBICHUN U MPOIIECCOB, UACIX U METOJIAX
MaTEeMaTUKH;

- MOHUMAaHUE 3HAYMMOCTHA MAaTEMATUKH JJISI HAYIHO-TEXHIHUECKOTO IIporpecca,
c(hOpMHUPOBAHHOCTh OTHOIICHUSI K MaTEMAaTHKE KaK K YacTH OOIICYETIOBEUECCKOM
KyJIbTYphl 4e€pe3 3HAKOMCTBO C HMCTOPHEH pa3BUTHS MaTEMaTHKH, SBOJIIOIHCH
MaTEMaTUYECKUX UICH;

— pPa3BUTHE JIOTUYECKOTO MBINIJICHUS, MPOCTPAHCTBEHHOTO BOOOpaXKEHUS,
QITOPUTMHUYECKON KYJIBTYPbl, KPUTUYHOCTH MBIIIIEHUS HA YPOBHE, HEOOXOAMMOM
TSt Oy ytiel mpodeCCHOHANBHOU NEITETbHOCTH, JJIS TPOAOIKEHUST 00pa30BaHMs
¥ caM000pa30oBaHUs;

— OBJIAJICHUE MATEMaTUYECKUMHU 3HAHUAMH U YMEHUSIMH, HEOOXOJMMBIMU B
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MTOBCEIHEBHOM KU3HM, 11T OCBOCHUS CMEXHBIX €CTECTBEHHO- HAYUHBIX JTUCIUTUINH
¥ JUCHUIUIMH TPOo(EeCCHOHATBHOTO IHKIA, IS TOJyYCHHS OO0pa3oBaHUS B
00J1acTsIX, He TPEOYIOIUX YIiyOJIEHHOW MaTeMaTU4eCKON MOATOTOBKH;
= TOTOBHOCTh M CIIOCOOHOCTh K  O0Opa3oBaHUIO, B TOM YHCIE
caM000pa30BaHUI0, HA TMPOTSHKCHUH BCEH KU3HU;, CO3HATEIbHOE OTHOIIEHUE K
HEMPEPHIBHOMY O0pa30BaHUIO KAaK YCIOBHUIO YCHENIHOW NPO(ECCHOHATBHON H
OOIIECTBEHHOM JEITECIILHOCTH;
— TOTOBHOCTh M  CHOCOOHOCTh K CAaMOCTOSITEJIbHOM TBOPUYECKOW U
OTBETCTBEHHOU /€SI TEIbHOCTH;
- TOTOBHOCTH K KOJUICKTUBHOHN paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMH B
oOpaszoBarenbHON,  OOIIECTBEHHO  TOJIE3HOW,  y4eOHO-HCCIIeIOBATEIHCKOMH,
MPOCKTHOM U JPYTUX BUAAX JACSITCIBHOCTH;
— OTHOLIEHUE K TNpodecCUOHATbHON [EeATEeIbHOCTH KaK BO3MOMXHOCTH
y4acTuss B PEIICEHUM  JIMYHBIX,  OOLIECTBEHHBIX,  T'OCYJAapCTBEHHBIX,
o0IIeHaIMOHABHBIX TIPOOIIEM;

MeTanpeIMeTHbIX:
- YMEHUE CaMOCTOSITEIHHO OMNPEACNITh IETN ISATEIHPHOCTH M COCTaBJISATH
IUTAaHBl  JICATEITLHOCTH; CaMOCTOSITEIBHO OCYIIECTBIIATh, KOHTPOJIMPOBATH M
KOPPEKTUPOBATh JAESITEIBHOCTh;, HUCIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI IS
JOCTHKEHUS TIOCTABJICHHBIX 1€JIeH U peann3alliy MIaHOB JIeITeIbHOCTH; BHIOUPATh
YCHENIHbIE CTPATETUN B PA3TUYHBIX CUTYAIIUSX;
- yMEHUE TPOAYKTUBHO OOIMIaThCS MW B3aWMOJICHCTBOBATH B IMPOIECCE
COBMECTHOM  JICSITCNILHOCTH, YYWTHIBATh TMO3WIHUH  JPYTUX  YYaCTHUKOB
nesTenbHOCTH, 3P ()EKTUBHO pa3peliaTh KOH(PIUKTHL;
— BJIQJICHHE HaBBIKAMHU TI03HABATEIbHOM, Y4eOHO-UCCIIENOBATEIBCKON U
MPOCKTHOM JAESITENBbHOCTH, HABBIKAMHU pa3pelieHrus NpoOsieM; CIOCOOHOCTh H
TOTOBHOCTH K CAMOCTOSITEIIBHOMY TIOMCKY METOJIOB PEIICHUS MPAKTHYECKUX 3a/1a4,
MPUMEHEHUIO Pa3TUIHBIX METOIOB MTO3HAHNUS,
— TOTOBHOCTb u CIIOCOOHOCTD K CaMOCTOSATENIbHON
UH(OPMAIIMOHHO-TI03HABATEILHOM JIEATETbHOCTH, BIaJCHIUE HaBbIKAMU MOTYYEHUS
HeoOxo Mo HHGOPMAIIHH U3 CIIOBApel pa3HbIX TUIIOB, YMEHHE OPUEHTUPOBATHCS
B PasNUYHBIX HWCTOYHMKAX MHPOpMAIMHM, KPUTHYECKH  OICHUBATh U
WHTEPIPETUPOBATH MHPOPMAIIHIO, TIOTYIAEMYIO U3 PA3THYHBIX HCTOYHUKOB;
- yYMEHHUE UCIOJIb30BaTh CPE/ICTBA MH(POPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX
texHonoruii (manee - MKT) B pelieHUM KOTHUTHBHBIX, KOMMYHHKATHUBHBIX U
OpraHU3alMOHHBIX 3a/a4 C COOJIOJeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKU
0€30MacHOCTH, TUTUEHBI, pecypcocOepeKeHus, MPABOBBIX U ATUYECKUX HOPM, HOPM
uH(OPMAITMOHHON O€301TaCHOCTH;



— YMEHHUE OIpeaesiTh Ha3HaueHHEe M (PYHKIUU PA3TUYHBIX COLUAIBHBIX

MHCTUTYTOB;

— YMEHHUE  CaMOCTOATEIBbHO  OLEHUBATh W  IPUHUMATh  PELICHMUSA,

OIIPELIEIIAIOIINE CTPATETUIO IIOBEIEHUS, C YUETOM IPAXKIAAHCKUX U HPABCTBEHHBIX

IICHHOCTEH;

— BJIAZICHUE S3BIKOBBIMU CPEICTBAMU: YMEHHE $CHO, JOTMYHO U TOYHO

U3J1araTh CBOIO TOYKY 3PEHHUs, UCIIOJIb30BATh aJICKBATHBIC A3bIKOBBIE CPE/ICTBA;

— BJIQJICHUE HAaBBIKAMU TIO3HABATENBHON pedIIeKCMU KaK OCO3HAHUS

COBEpILIAEMBIX JCHUCTBUM MW MBICIUTEIBHBIX MPOLECCOB, WX pPE3yJbTAaTOB U

OCHOBAHUWU, TPaHUL] CBOETO 3HAHUSA U HE3HAHWs, HOBBIX MO3HABATEIIbHBIX 33]a4 U

CPEIICTB LISl UX JOCTUKCHUS,

- COOOpPa3UTENBHOCT M HMHTYULHUSA, Pa3BUTOCTh IPOCTPAHCTBEHHBIX

IPE/ICTaBIICHUI; CIIOCOOHOCTh BOCIIPUHUMATh KPACOTY U TApMOHHUIO MUPA,
NpeAMEeTHBIX:

— c(hOPMUPOBAHHOCTh MPEJICTABJICHUN O MaTeMaTHUKE KaK 4acTH MHUPOBOM

KYJbTYPbl U MECTE MATEMATHUKHU B COBPEMEHHOM IIUBUIIN3ALINH, CITIOCOOaX OMUCAHUS

HAa MAaTEMATUYECKOM SI3bIKE SBJICHUN PEAIIbHOTO MUPA,;

— c(hOpPMHUPOBAHHOCTh TPEACTABICHUA O MAaTEMaTUYECKHX IMOHSATHUAX Kak

BAKHEUIINX MATEMATHYECKUX MOJEIAX, IO3BOJSIOIIMX ONMUCHIBATh U H3ydaThb

pa3sHbIE MPOLECCHl U SBJICHUSA, NOHUMAaHUE BO3MOXHOCTH aKCHOMAaTHYECKOI'O

MIOCTPOEHHS] MATEMATUYECKUX TEOPHIL;

- BJIaJICHUE METOJaMU JO0KAa3aTeJIbCTB U aJTOPUTMOB PELICHUS, YMEHUE UX

IIPUMEHSATH, IPOBOAUTH J10KA3aTEIIbHBIE PACCYKACHUS B XOJ€ PELICHUS 3a/1a4;

— BJIAZICHUE CTAHAAPTHBIMU [PUEMAaMH PEIICHUSA PAUUOHAIBHBIX U

MPPAlHOHAIBHBIX, TOKA3aTEIbHBIX, CTEIICHHBIX, TPUTOHOMETPUUECKUX YPABHEHUN

Y HEPABEHCTB, UX CHUCTEM; UCIIOJb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOTPAMM, B

TOM YHUCJIE JJISl TIOMCKA IYTH PELICHUS W WUIKOCTPALMU PELICHUS YPAaBHEHUU U

HEPABEHCTB;

— c(hOpMHUPOBAHHOCTh TPEJCTABICHUNA 00 OCHOBHBIX TMOHATHUSX, HACSIX U

METOJAaX MaTeMaTUYECKOTO aHAJIN3A;

- chOpMUPOBAHHOCTh  MPEACTABICHUM 00  OCHOBHBIX  IOHSTHSX

MaTEMaTUYECKOTO aHaIM3a U UX CBOWCTBAX, BIAJICHUE YMEHUEM XapaKTEPU30BaTh

noBeZieHue (YHKIMM, HCIOJIb30BAHME TOJYYEHHBIX 3HAHUM MJI OIMUCAHUA U

aHaJin3a peajibHbIX 3aBUCUMOCTEN;

— BJIAZICHUE OCHOBHBIMHU IIOHATHUSIMU O IUIOCKMX M IPOCTPAHCTBEHHBIX

TEOMETPUUYECKUX (PUTYpaxX, UX OCHOBHBIX CBOMCTBaX; C(HOPMUPOBAHHOCTh YMECHUS

pacmo3HaBaTb Ha YEPTEkKAX, MOAEIAX U B PEAIBHOM MHUPE TE€OMETPUUECKHUE

Gburypsl; NpUMEHEHHE U3yYEHHBIX CBOMCTB TeOMETpUYEeCKUX GUryp u hopmy ass
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pELICHHs] TEOMETPUUECKHUX 3a/1a4 U 33]1a4 C PAKTHYECKUM COJIEP)KAHUEM;
— c(hOpMHUPOBAHHOCTH MPEACTABICHUIN O MPOIECCax U SBJICHUSAX, UMEIOIIUX
BEPOSITHOCTHBIN XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaJIbHOM MUPE,
00 OCHOBHBIX MTOHATHUSAX PJIEMEHTAPHOU TEOPUHU BEPOATHOCTEH; YMEHUI HAXOIUTh U
OLICHHMBATh BEPOSITHOCTH HACTYIUICHHS COOBITHI B NPOCTEHMIINX MNPAKTUYECKUX
CUTYAalMsIX U OCHOBHBIE XapaKTEPUCTUKHU CIyYalHbIX BEJINYUH;
— BJIa/ICHUE HABbIKAMH HMCIOJIb30BAHMS TOTOBBIX KOMIBIOTEPHBIX MPOrpamMm
P pEeUICHUH 3a/a4.

B  pesynbrare wu3ydeHuss ydyeOHOM — AUCHUIUIMHBI  «MareMaruka
00ydJaronuiicss Hay4YnuTCs:
Pa3BuTHe NOHATHS 0 YHCTIE:
— OnepupoBath Ha 0a30BOM ypOBHE MOHSATUSMU: LEIO€ YHUCIIO, EIUMOCTb
yuces, OOBIKHOBEHHAss JpoOb, JecsiTUYHAs JpoOb, palMOHAIBHOE YHUCIIO,
npUOIMKEHHOE 3HAUCHHUE YHCIIA, YaCTh, 0JIs, OTHOIIEHHUE, TPOLICHT, OBBILLIEHUE U
MOHIKEHHE Ha 3a/IaHHOE YHUCJIO TIPOLIEHTOB, MacIiTao;
- omepupoBaTh Ha ©0a30BOM ypOBHE TOHATHUAMHU: Jorapudm uucna,
TPUTOHOMETPHUUYECKAs] OKPYKHOCTb, TIpajyCHas Mepa YyIya, BEJIMYMHA YIJa,
3aJJaHHOTO TOYKOM Ha TPUTOHOMETPUYECKOW OKPYKHOCTH, CHHYC, KOCHHYC,
TAHI'€HC U KOTAHT€HC YTJIOB, UMEIOLIUX MPOU3BOJIbHYIO BEIUUYHHY;
= BBITIOJIHATHh apU(PMETHUECKUE JCUCTBUS C IIEJIBIMA M PAIlMOHAIBHBIMU
YUCJIaMU;
- BBIMIOJHATh  HECIOKHbIE MpeoOpa3oBaHUS  YHMCIOBBIX  BBIPAKCHHI,
COJIEpIKAIUX CTETCHHU YKUCEI, TUO0 KOPHU U3 YrCell, TMO0 JorapudMbl UUCET,
— CpPaBHUBATDH PAIlMOHAIIbHBIE YHCIIA MEXIAY COOOM;
- OLICHMBAaTh M CPAaBHHMBATh C PAallMOHAIbHBIMH YUCJIAMH 3HAYEHUS LIEJIBIX
CTETIeHEW 4YnceN, KOpHEH HaTypajdbHOW CTEMEHU W3 YHCEN, Jorapu(MoB yucen B
IPOCTBIX CIyYasix;
— M300pakaTh TOUKAMU HA YUCIIOBOM MPSIMOM LIeJIble UPAIlMOHAIbHbBIC YHCIIA;
- nU300pakaTb TOUKaMU Ha YUCIIOBOM MPSIMOM IieJible CTENEHHU YUCEell, KOPHU
HATYypaJbHOM CTENEHU U3 YHCEI, JJIOrapu(PMbl YUCET B IPOCTHIX CIYYasx;
— BBINIOJIHATD HECJIOKHBIE IPEOOPA30BaHUs LIEJIBIX U JPOOHO-PAIMOHAIBHBIX
OYKBEHHBIX BBIPAXKEHUIA;
— BBIPAJKATh B MPOCTEMIIMNX CIy4asX U3 paBEHCTBA OJHY NEPEMEHHYIO YEPE3
Apyrue;
— BBIUMCIIATh B MPOCTHIX CIIy4asX 3HAYEHUS YHUCIOBBIX U OyKBEHHBIX
BBIPAKEHUI, OCYILIECTBIISASI HEOOXOJMMBbIE MOJCTAHOBKH U MPeoOpa3oBaHus;
- u300pakaTb CXEMaTHUYECKH YIoJj, BEJIMYMHA KOTOPOTO BBIpAXKEHAa B
rpamycax;
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— OIICHMBATh 3HAKH CHHYyCa, KOCHHYCa, TAHTE€HCA, KOTAHT€HCAa KOHKPETHBIX
yTJIOB.

B noBcenHeBHOM ®KU3HU U NTPU U3YUECHHUH JIPYTUX YUEOHBIX IPEIMETOB:

— BBITIOJIHATH BBIYUCIICHHS TIPU PEIICHUH 3324 MPAKTUYECKOTO XapaKTepa;

- BBITIOJIHATh ~ MPAKTHYECKUE  pacdeThl C  HWCIOJB30BAaHUEM  IPHU
HEO0OXOMMOCTH CITPAaBOYHBIX MATEPHUATIOB M BRIYMCIUTEIBHBIX YCTPOMCTB;

= COOTHOCUTh  pEalbHBIC  BEIMYMUHBI,  XAPAKTEPUCTHKH  OOBEKTOB
OKPY’KaIOIIEero MUPa C UX KOHKPETHBIMU YHCIIOBBIMUA 3HAYCHUSIMU;

- WCIIOJIb30BAaTh METOMABI OKPYTJICHUS, MPUONIKEHUS W TPUKUAKA TPU
pEIICHUH MPAKTUYECKUX 3a7a4 MOBCSTHEBHON KU3HU

YpaBHeHHs U HEPABEHCTBA:

= pemiath norapudmMuueckue ypasHeHus suja log a (bx + ¢) = d u mpocreiimme
HepaBeHCTBa Buja log a x < d;

— pemiaTh TMOKa3aTelibHbIe YypaBHEHUs, Buaa abx+c= d (rme d MoxHO
NPECTaBUTh B BUJE CTETICHU C OCHOBAHUEM a) U MMPOCTEUIITNE HEPABEHCTBA BUAA aX
<d (rne d MOXHO MPEICTAaBUTh B BUJIE CTEIICHU C OCHOBAHHUEM a);.

— MPUBOJIUTH HECKOJIBKO PUMEPOB KOpHEeH IpocTeuiero
TPUTOHOMETPHUUECKOTO ypaBHEHUS BHIA: SIn X =a, COS X = a, tg Xx=a, ctg X =a, r7e a
— Ta0IMYHOE 3HAUEHUE COOTBETCTBYIOLIEH TPUTOHOMETPUUECKON (DYHKIIUH.

— B noBcenHeBHOM ®KU3HU U MIPU U3YUEHUH IPYTUX TPEIMETOB:

— COCTaBJISITh M pEIIaTh ypaBHEHUS W CUCTEMbl YPAaBHEHHMM TMpPU PEIICHUU
HECJIOKHBIX MPAKTUYECKHUX 3a/1a4

DOYyHKIMH U TPAPUKH:

— OmnepupoBarh Ha 0a30BOM ypOBHE MOHSITHIMH: 3aBHCHUMOCTH BEJIHYMH,
GbyHKUMS, apryMEHT U 3HaueHHue (YHKIHMH, 00JACTh ONPENCICHUS] U MHOXECTBO
3HaYeHUM (yHKIMU, rpaduK 3aBUCUMOCTH, rpaduk (YHKIUU, HYIH (GYHKIUH,
MPOMEKYTKA 3HAKOIOCTOSHCTBA, BO3PACTaHHE Ha YHUCIOBOM MPOMEXYTKE,
yObIBaHME Ha YHCIOBOM IPOMEXKYTKE, HAauMOOJbIlee W HAaUMEHbIIEE 3HAYCHHE
GyHKIIUY HA YUCIIOBOM MTPOMEKYTKE, IEpHoIndecKas (PyHKIUs, IEPUOST;

— ornepupoBaTh Ha 0a30BOM YypOBHE MOHATUSAMU: TMpsiMas W oOpaTHas
OPOMOPIMOHATLHOCTh  JIMHEWHAs,  KBaJpaTH4yHas, Jorapupmuyeckas H
nokasaresibHas QyHKIMU, TPUTOHOMETpUYEeCKre (QYHKIIHHY;

— pacno3HaBaTh TpaduKH AIEMEHTAPHBIX (YHKIHA: TPsIMOM W 00paTHOM
IPOMOPIMOHATFHOCTH,  JIMHEWHOHM, KBaJpaTUYHOW, JOrapuMUYECKO |
NOKa3aTelbHON (QYHKIMA, TPUTOHOMETPUUYECKUX (DYHKIIMIA;

— COOTHOCUTh TpadUKu 3JIEMEHTAPHBIX (QYHKIMI: nOpsaMod U oOpaTHOM
MPOMOPIIMOHATILHOCTH,  JIMHEHHOW,  KBaJpaTHYHOW, JOrapuMUUECKOW W
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MOKa3aTeNbHON (QYHKIMI, TPUTOHOMETPHUYECKHX (QYHKIUH C  Qopmylamu,
KOTOPBIMHU OHHM 33/1aHbL;

— HaXOJUTh MO Trpaduky NPUOTMKCHHO 3HAYeHUA (GYHKIUU B 3aJaHHBIX
TOYKaX;

- ompeAensaTs Mo Tpapuky cBoHCTBA GyHKUMU (HYJIH, HPOMEXKYTKU
3HAKOIMOCTOSHCTBA, MPOMEXKYTKA MOHOTOHHOCTH, HAaWOOJBIINE W HAaWMEHBIIHNE
3HAYCHUS U T.I1.);

— CTPOUTh 3CKU3 Tpaduka GyHKUUH, YJIOBICTBOPSAIONICH MPUBEICHHOMY
HaOOpy yCJIOBHH (MPOMEXYTKH BO3pacTaHus / yObIBaHUS, 3HaueHUE (YHKIUHU B
3a/IaHHOM TOYKE, TOYKU SIKCTPEMYMOB H T.11.).

B noBceHEBHOM XKU3HH U MIPU U3YUEHHUH IPYTUX IPEIMETOB:

— OnpeaensaTh N0 rpapukaM CBOWCTBA peajbHBIX MPOLIECCOB U 3aBUCUMOCTEM
(HanOonblIMe U HAMMEHBIINE 3HAYEHUs, IPOMEXKYTKH BO3pacTaHUs U yObIBaHMUS,
IPOMEKYTKU 3HAKOTIOCTOSIHCTBA U T.I1.);

- WHTEPIIPETUPOBATh CBOWCTBA B KOHTEKCTE KOHKPETHOW IPAKTHYECKOU
CUTYAaLNH

Havasia MaTeMaTH4eCKOr0 aHAJIN3Aa:

— OnepupoBaTh Ha 0a30BOM YpPOBHE MOHSATUSMU: MPOU3BOAHAS (DYHKIMHU B
TOYKE, KacaTellbHas K rpaduky (GyHKIWU, TPOU3BOJHAA (DYHKIIMH; OMPEICNSTh
3HaYeHUE MPOU3BOJHON (PYHKIMH B TOYKE IO H300paKEHHUIO KacaTebHOM K
rpaduKy, IpOBEJACHHON B 3TON TOUKE;

- pelaTb HECJOXKHbIE 33a/ladyd Ha NMPUMEHEHHUE CBSI3H MEXAY MPOMEXYTKaMu
MOHOTOHHOCTH M TOYKaMHU 3KCTpeMyMa (YHKIUH, C OJHOM CTOPOHBI, H
IPOMEKYTKaMHU 3HAKOIOCTOSIHCTBA M HYJISIMU MPOU3BOAHONW 3TOM (DYHKIMH — C
JPYTOH.

B noBceHEBHOM KU3HU U IIPU U3YUYEHUH JAPYTUX IPEIMETOB:

— NoJIb3YysICh  I'pauKaMH, CpaBHUBAaTh CKOPOCTHM BoO3pacTtaHus (pocTa,
NOBBIILICHUS, YBEIMYEHUS U T.I.) WIH CKOPOCTU yObIBaHMS (MaJE€HUSI, CHIXKECHHUS,
YMEHBILIEHUS U T.II.) BEJIUYUH B PEaJbHbIX MpoLeccax;

- COOTHOCUTh TIpaUKH peaJbHBIX MPOLECCOB M 3aBUCHUMOCTEM C uX
OMMCAaHUSAMH, BKJIIOYAIOIIMMHU XapaKTEPUCTUKU CKOPOCTU H3MEHEHHs (OBICTpBI
pOCT, IJIABHOE MOHUKEHUE U T.I1.);

— UCIIOJIb30BaTh TpaUKK peaibHbIX MPOLECCOB ISl PEUICHUS HECIOKHBIX
NPUKJIAJAHBIX 33714, B TOM YHCIIe onpeenss o rpaduKy CKOpOCTh X0/1a Mpoiiecca
- CratucTuka M TeOpUsi BEPOATHOCTEW, JIOTMKA M KOMOHMHATOpHKA:
OnepupoBath  Ha  0a30BOM  ypOBHE OCHOBHBIMU ONHCATEIbHBIMU
XapakTepUCTUKAMH YHUCJIOBOro Habopa: cpenHee apudMeTHdecKoe, MeauaHa,
HanOoJIbLIee U HAMMEHBIIEE 3HAYEHUS;
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- omepupoBaTh Ha 0a30BOM YPOBHE MOHSTHSAMH: YacTOTa M BEPOSTHOCTh
COOBITHSA, CIy4alHBIM BBIOOpP, OMBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTapHBIMU
COOBITHUSIMU;

— BBIUUCIISITH BEPOSITHOCTH COOBITUI Ha OCHOBE I0/ICUETa YUCIIA UCXOJIOB.

- B nmoBce1HEBHOM JKU3HU U TIPH U3YUCHHUH IPYTHX MPEIMETOB:

— OLIGHUBATh M CPAaBHHUBATh B IPOCTBHIX CIy4yasX BEPOATHOCTU COOBITHH B
peanbHON KU3HU;

— YUTaTh, CONOCTABIATh, CPABHUBATH, HHTEPIPETUPOBATH B IPOCTHIX CITydasix
peanbHbIe JaHHBIC, IPEJCTABICHHBIC B BUIE TaOIUII, TUarpamm, rpaguKkoB
IIpsAMbIe ¥ MJIOCKOCTH B MPOCTPAHCTBE, MHOTOTPAHHUKHU U KPYIJIbIe TeJia:

- OmnepupoBaTh Ha 0a30BOM YpPOBHE MOHATUSMH: TOYKA, IPSIMasi, IIIOCKOCTD B
IPOCTPAHCTBE, MapaIEIbHOCTh U MEPIEHAUKYISIPHOCTh NPSIMBIX U TUIOCKOCTEH;

— pacro3HaBaTb OCHOBHBIE€ BHJIbI MHOTOTPAHHUKOB (IIpU3Ma, MHpPaMHUAA,
IPSIMOYTOJIBHBIN Mapaenenumne, Kyo);

— n300pakaTh M3ydaeMmble (QUIYypbl OT PYKH U C IPUMEHEHHEM IPOCTHIX
YEePTEKHBIX UHCTPYMEHTOB;

— nenath (BBIHOCHBIE) IJIOCKHE YEPTEKU M3 PUCYHKOB IMPOCTHIX OOBEMHBIX
¢quryp: BUJ cBEpXY, COOKY, CHU3Y;

— U3BJIEKaTh MHPOPMALIMIO O MPOCTPAHCTBEHHBIX I'€OMETPUYECKHX (purypax,
NpEeCTaBICHHYIO Ha YePTeKaX U PUCYHKAX;

— npuMeHaTb  Teopemy  Iludaropa mpu  BBIUMCICHHH  3JIEMEHTOB
CTepEeOMETPUIECKUX (QUTYP;

- HaXOAWTh  OOBEMBI M  IUIOHIAAM  TOBEPXHOCTEH  MPOCTEHIINX
MHOTOT'PaHHHUKOB C IPUMEHEHUEM (OPMYT;

— pacro3HaBaTh OCHOBHbIE BHJIbI TeJl BpalleHUs (KOHYC, IMIMHAD, chepa u
mrap);

- HAaXOAWTh  OOBEMBI M  IUIOHIAAM  TIOBEPXHOCTEH  MPOCTEHIINX
MHOTOT'PaHHHUKOB U T€JI BpaIlIeHUs C IPUMEHEeHUEeM (hopMyIL.

= B noBceHEeBHOM )XKU3HU U MIPU U3YUYEHHUH JIPYTUX MPEIMETOB:

— COOTHOCUTH a0CTPAKTHBIEC T€OMETPUUECKHIE MOHATHS U (PAKThI C PeaTbHBIMU
KU3HEHHBIMU O0BEKTaMU U CUTYAIUSIMU;

— UCIIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPUYECKHX (QUTYp IS
pEIIEeHUsI TUIIOBBIX 33/1a4 MPAKTUYECKOTO COCPKAHUS;

— COOTHOCHUTH IUIONIA/IA MOBEPXHOCTEU TEJI OJUHAKOBOW (POPMBI PA3TUIHOTO
pasmepa;

— COOTHOCHUTH 0OBEMBI COCYI0B OJIMHAKOBOM (POPMBI pa3IMUHOTO pa3Mepa;
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— OLIEHUBATh (OPMY MPABMWIBHOIO MHOTOTPAaHHHMKA IOCJE CIWJIOB, CPE3OB U
T.0. (ONpeAeNaATh KOJMWYECTBO BEpIIMH, pedep M TrpaHedl MOJyYEHHBIX
MHOTOTPaHHUKOB)

KoopauHaTbl M BEKTOPBI:

- OmnepupoBath Ha 0a30BOM YpOBHE MOHITHEM JEKapTOBBI KOOPIAMHATHI B
IIPOCTPAHCTBE;

- HaXOAUTh KOOPJAMHATHI BEPIINH KyOa U IPSIMOYTOJIBHOTO Napajuieenuneia
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1.4 Conepskanue y4eOHOM JUCITATIIMHBI

BBenenune

MaremaTka B  HayKe, TEXHUKE, DKOHOMHUKE, HH(OPMAIMOHHBIX
TEXHOJIOTUSAX W TMPaKTHUYECKOW JnearenbHOCTH. llenmu u  3amaum  u3ydeHus
MaTeMaTukH 1npu ocBoeHuu npodeccuii CI10.

AJI'EBPA

PasButHe NOHSATHSA 0 YHCTIC

[lenbie U panmoHanbHble uncna. JleiicTBuTenbHble yncia. [Ipubauscennvle
evluucienus. Komnnexcrvle uucia.

KopHu, crenenu u jorapudpmoi

Kopnu u crenmenn. KopHu HaTypaibHOU CTENIEHU U3 YKCIIa U UX CBOMCTBA.
CreneHn ¢ palMOHAIBHBIMU IIOKa3aTelIMM, HX cBoicTBa. CreneHn c
JNEUCTBUTENBHBIMU MOKazatessiMu. Ceoucmea cmenenu ¢ OeucmeumenibHbiM
noxkazamenem.

Jlorapu¢m. Jlorapudm umciaa. OCHOBHOE JOrapu(phMUUECKOE TOKAECTBO.
JlecsTuunble U HartypayibHble Jorapudmel. IIpaBuna nelictBuil ¢ sorapudmamu.
Ilepexox K HOBOMY OCHOBAHHIO.

IIpeoOpa3zoBanue anredpamyeckux BbIpaxkeHuil. IIpeoOpazoBanue
palMOHAJIBHBIX, VPpaLUOHAIBHBIX CTEIICHHBIX, II0Ka3aTeIbHbIX 51
Jorapu(MUUECKUX BBIPAXKEHUH.

IIpakTuyeckue 3aHATHS

Apudmernueckue OEHCTBUS HAJA YUCIAMH, HAXOXACHHUE MPUOIMKEHHBIX
3HAYEHUW BEJIMYMH M  TOTPEHIHOCTEH  BBIUMCICHUM  (aOCOMIOTHOW M
OTHOCHUTEJIBbHOM ), CPaBHEHUE YUCIIOBBIX BBIPAXKEHUM.

Brruucnenue u cpaBHEHHE KOPHEW. BBIITOTHEHNE pacyeToB ¢ paiuKAIaAMU.
Pemienne wuppanmoHanbHbIX YypaBHEHUN. HaxokaeHue 3HAYEHHH CTEIEHEW C
panoHanbHbIMU  TokazaTensasMu. CpaBHenue creneHeil. [IpeoOpazoBanus
BBIPAXKCHUH, COAEPKAILUX CTENEHU. Perenre noka3arenbHbIX YPABHEHUH.
Pemenne mpuknagaeix 3agad. Haxoxxnenne 3Ha4eHH Torapudma mo
IIPOU3BOJILHOMY OCHOBaHHMIO. [lepexos oT 0IHOro OCHOBAHUSA K IPYrOMY.
Brrunciienue u cpaBHenue gorapupmos. JlorapugmupoBanme 1 NoTeHIUPOBAHUE
BbIpakeHuil. [IpubinkeHHbIe BEIUUCIICHUS U PEIICHUS] PUKIIAIHBIX 3a/1a4.
Petenue norapupmMuyeckux ypaBHEHHM.
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OCHOBBI TPHTOHOMETPUH
OcHOBHbIE IOHATHSA

Pannannas mepa yria. BpamarensHoe asuxkenne. CHHYC, KOCUHYC, TAHT€HC
Y KOTAHI'€HC YnCIIa.

OcHOBHBIE TPUTOHOMETPUIECCKHUE TOKICCTBA

@®opmynbl  npuBeaeHUsA. Dopmynbl  croxkeHHS. DPOpmynbl  yYABOCHUS
Dopmynvl NOIOBUHHO20 Yead.

IIpeoGpa3oBaHusi MPOCTEHIIIUX TPUTOHOMETPUYECKUX BhIPAKEHUIH

[IpeobpazoBaHre CyMMbl TPUTOHOMETPUYECKUX (DYHKIIUI B
IIPOU3BEACHUE U IPOU3BENCHUS B CYMMY. Bulpasicernue mpucoHomempuieckux
@yHKYULL Yepe3 MaH2eHC NOJIOBUHHO20 apeyMeHmda.

OOpaTHbie TPUTOHOMETPUYECKHE PYHKIIUU. APKCUHYC, QpPKKOCHUHYC,
apKTaHIEHC.

Tpnr0HOMeTquec1me YPABHCHHUSI 1 HCPABCHCTBA

[Ipocrenmmue TPUTOHOMETPHUYECKHUE YPaBHEHUS. IIpocmenwue

mpu2coHoMempuiecKue HepageHcmea.
IIpakTHyeckue 3aHATHS

PannaHHBII METO U3MEPEHUS YIIIOB BPALLEHUS U CBA3b C I'PalyCHOM MEPOM.
OCHOBHBIE TPUTOHOMETPUYECKUE TOXKAECTBA, (HOPMYJIbI CIIOKEHUS, YIABOCHUS,
npeobpazoBaHue CYMMbl TPUTOHOMETPUUYECKUX (YHKIUH B IPOU3BEACHUE,
npeoOpa3oBaHuEe MPOU3BEACHUS TPUTOHOMETPUYECKUX (YHKUUH B CyMMY.
[IpocTennmme TPUroHOMETPUUIECKUE YPABHEHNS M HEPABEHCTBA.
OOpatHble TPUTOHOMETPUYECKUE (DYHKIIMHU: apKCUHYC, AaDKKOCUHYC, apPKTAaHT'€HC.

DyHKIUH, UX CBOMCTBA U rpadpuxku

@®yuknuu. OO6nacTb ONpeNeseHUuss M MHOXECTBO 3HauyeHUM; rpaduk
byHKUMU, TOCTpoeHue rpadukoB GyHKUIUNA, 3aJJaHHBIX PA3IMYHBIMU CIIOCOOAMH.

CBoiicTBa Gynxkumnm. MOHOTOHHOCTb, YETHOCTb, HCYETHOCTbD,
OTPAaHUYCHHOCTh, MEPUOTUYHOCTh. [IpoMexyTku Bo3pacTaHusi U yObIBaHUA,
HauOOJIbIIIeE W HaWMEHBIIEe 3HAYEHWs, TOYKH OJSKCTpemyma. [paduueckas
unteprnperanus. [Ipumepbl (YHKIIMOHATBHBIX 3aBUCUMOCTEH B  pealbHBIX
npoiieccax U siBneHusx. Apudmernueckue onepanuu Haja GyHkiusaMu. CroxHas
byukius (kommosunus). Ilowsamue o Henpepvl8HOCMU DYHKYULL.

Oopatuble ¢Qyukuuu. Obnacms onpedeneHuss u 004ACMb  3HAYEHUL

oopamuou ¢hyuxyuu. I pagpux oopamnoii hynkyuu.
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CrenenHbie, NOKa3aTeIbHbIE, JJOrapupmMuiecKue
U TPUTOHOMeETpHYEeCKHe QyHKIMM.

OOpartHbIe TPUTOHOMETPUYECKHE (PYHKIIUH

Onpenenenus GyHKIMM, UX CBONCTBA U TpaduKy.
[TpeoOpazoBanus rpaduxos. [lapainenbHblil TEPeHOC, CHMMETPHUS OTHOCUTEIBHO
OoCell KOOpJIMHAT M CHUMMETPUS OTHOCHUTEIIBHO Hayajla KOOpPAMHAT, CUMMETPUs
OTHOCHUTENBHO NPSIMOM Y = X, PACTSKEHUE U CKATHE BIOJIb OCEH KOOPAUHAT.

IIpakTuyeckue 3aHATHS

[IpuMepbl 3aBUCHUMOCTEN MEXIy NEPEMEHHBIMU B PEaJIbHBIX IIPOLIECCAX U3
CMEeXHBIX qucuuiuind. Onpenenenue ¢pyHkuuid. [loctpoenne u yrenue rpadukos
byukmuii. HccnenoBanne ¢dynkiuu. CBolicTBa JMHEWHOW, KBaJIpaTUYHOM,
KYCOYHO-JIMHEHHON W ApoOHo-nuHenHoW  ¢yHkiuid.  HenpepeiBHBIE U
nepuoaudeckue Gyukmuu. CBoicTBa U rpaduKu CHHYCa, KOCHHYCa, TAaHTE€HCA U
kotanreHca. O6parubie GyHkuu U ux rpaduku. OGpaTHbIE TPUTOHOMETPUIECKUE
¢ynxmun. IlpeoOpazoBanus rpaduka ¢yHkuu. ['apmMoHndeckue KoneOaHUs.
[Tpuknaausie 3agaun. [lokazaTenbHble, JorapupmMuuecKkue, TPUrOHOMETPUUECKUE
YPaBHEHHUS U HEpABeHCMEdA.

Hauvayia MaTeMaTH4ecKoro aHajmsa

IMocaenoBareabHocT. CriocoObl  3afaHUsi M CBOWCTBA  YHUCIIOBBIX
IIOCJIEIOBATEIBHOCTEM. Ilonamue 0 npedeine nocne008amenbHOCHu.
CywecmeosaHnue npedena MOHOMOHHOU O2PAHUYEHHOU HNOCIe008aMeNbHOCHU.
CymmupoBaHue mocienoBaTenbHoCTe. beckoneuno yObIBaromiast reoMeTpuaeckast
IIPOTPECCHSI U €€ CyMMa.

IIpousBoanasi. Iloustrue o Npou3BOAHON (PYHKIUU, €€ TEOMETPUUECKUN U
busnueckuit cMbici. YpaBHEHHE KacaTeabHOU K rpaduky pynkiuu. [IponsBoaHbie
CYMMBI, pa3sHOCTH, NpPOU3BEIAECHMs, 4YacTHble. [IpousBoaHbIE  OCHOBHBIX
ayieMeHTapHbIX QyHKIMHA. [IprMeHenne mpou3BoIHOM K HCCeJOBaHUIO QYHKIIUA U
NOoCTpOeHUI0 TpadukoB. [IpouzgodHvie 00pamuol @QYHKYUU U KOMHOZUYUU
@dyHKyuu.

[Ipumepsl HCTTOTB30BaHUS TPOU3BOAHOM JUISl HAXOKIACHHS HAWITYYIIErO PEIUICHUS B
NPUKJIAJAHBIX 3a7adax. Bropas npou3BojHas, ee reoMeTpuueckuil U pu3nuecKui
cMmbici. Haxoxaenue ckopocTu Juist mpolecca, 3aaHHoro GopMysion u rpagukom.

IlepBooOpa3Has u uHTerpaJ. Ilprumenenne onpeneaeHHOro HHTerpaia s
HaXO0XICHUA MJIOIIAAN KPUBOJIMHEWHOU Tpareuumu. dopmyJia
Herorona—Jleni6nuna. [Ipumeps! npuMeHeHust HHTErpajia B GU3HKE U TEOMETPHUH.
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Ilpakmuueckue 3auamus
UYucnoas mMoCieJ0BaTeIbHOCTD, CIIOCOOBI €€ 3a/1aHHUs, BRIYUCIICHUS YJICHOB

nocnenoBatenbHOCTH. [lpenen mocnenoBatenbHOCTH. beckoHewHo yObIBaromas
reoMeTpuYecKas Mporpeccusi.
[TpousBoaHAs: MEXAaHUYECKUI U T€OMETPUYECKUI CMBICI TPOU3BOJIHOM.
VYpaBuenue  kacatenbHOW B oOmiem  Buge. llpaBuma wu  dopmydbl
muddepennupoBanus, TaOMUIA TPOUZBOAHBIX  DJIEMEHTAPHBIX  (YHKIIUH.
HccnenoBanne QyHKIIMU ¢ TTOMOIIBIO MPOU3BOIHON. HaxoxaeHne HanbobIIeTo,
HAWMEHBIIEr0 3HAYCHUSI M SKCTPEMAIIbHBIX 3HAUCHUH (PYHKITUH.
WUurterpan u mnepBooOpa3Has. Teopema Hbtorona—IJleitouuma. Ilpumenenue
MHTErpaja K BBIYMCICHUIO (PU3MUECKUX BEJIMYUH U TUIOMIA/ICH.

YpaBHeHuUsI 1 HEPABEHCTBA

YpaBHeHUs U cHCTeMbl ypaBHeHUil. PanmoHanbHble, MppalrOHAIbHBIE,
IIOKA3aTEIbHbIE U TPUTOHOMETPUUYECKUE YPABHEHUS U CUCTEMBI.
PaBHOCMIBHOCTE ypaBHEHMM, HEPABEHCTB, CUCTEM.
OCHOBHBIE IPUEMBI UX PELICHUS (Pa3JIOKEHUE HA MHOXKHMTEINIM, BBEIECHUE HOBBIX
HEU3BECTHBIX, OJICTAHOBKA, rpa)UueCKUl METOT).

HepaBencrBa. PamuoHanbHble, UppalMOHAIBHBIE, IIOKA3aTEJbHBIE U
mpuzoHomempuyeckue HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PELLCHUS.

Hcnoab3oBanue CBOMCTB M TrIpaguKoB (PYHKUMH TPH PelIeHUH
yYPaBHEeHUIl U HepaBeHCTB. MeToa uHTEpBaoB. M300paxkeHne Ha KOOPAMHATHON
IIJIOCKOCTY MHOYKECTBA PEIICHUN YPAaBHEHUN U HEPABEHCTB C ABYMs IEPEMEHHBIMU
U UX CUCTEM.

Ipukaagubie 3aga4mn

[IpuMeHeHnEe MaTEMAaTHYECKUX METOAOB ISl PELICHUS COJEPKATEIbHBIX
3a/1a4y U3 pa3IuYHbIX 00JacTel HAYKU U MPAKTUKU.
HHuTtepriperanys pe3ysbraTa, y4eT peaabHbIX OrPaHUYCHUN.

IIpakTHyeckue 3aHATHS

Kopnu ypaBHenuii. PaBHocunbHOCTh ypaBHeHui. [IpeoOpazoBanue
ypaBHeHMI. OCHOBHBIE ITPUEMBI PELICHUS ypaBHEHUM. Pemenne cucrem
ypaBHeHUH. Vcnionb30BaHue CBOMCTB U rpad)KOB PYHKIUHN JJI pEIICHUS
YPaBHEHUU U HEPABEHCTB.

KoMOnHaTopuka, CTaTucTKa U TeOPUsi BEPOSITHOCTEH

JIeMeHTbl KOMOMHATOPUKH

OCHOBHBIE  ITOHSTHSA KOM6I/IHaT0pI/IKI/I. 33,[[3‘11/1 Ha I1OoACYCT YHuCiaa
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pa3MelleHnid, IEPECTaHOBOK, coueTaHnil. Pemenue 3agau Ha nepeOoOp BapUAHTOB.
®opmyna Ounoma HptoTona. CBolicTBa OWHOMHUHAJIBHBIX KO3(DPUIMEHTOB.
Tpeyronbnuk Ilackas.

JIeMEHTbI TEOPHUH BEPOSITHOCTEH

CoObITHE, BEPOATHOCTH COOBITHS, CIOKEHUE U YMHOXEHUE BEPOATHOCTEH.
Tousmue o nezasucumocmu cobvimuii. J{uckpemunas ciyuaiunas 6euduna, 3aKoH ee
pacnpedenenus. Hucnosvie xapaxmepucmuxku OUCKPEMHOU CIYYAUHOU BeTUYUHDBL.
Ionsamue o 3axone 6o1bUIUX YUCEL.

JJIeMeHThbl MATEMATHYeCKOM CTATUCTUKH

[IpencraBinenne AaHHBIX (TaOJUIBI, aUAarpaMMbl, TpaduKH), ceHepalbHAsL
COBOKYNHOCMb, 8blOOpKA, cpedHee apupmemuyeckoe, meduaua. Ilonamue o
3a0a4ax Mamemamuyeckou CmamucmuKu.

Pewenue npakmuueckux 3a0au ¢ npumeHenuem 8eposmHOCHMHbLIX MEMOOO08.
IIpakTHyeckue 3aHATHS

HcTtopus pa3Butusi KOMOMHATOPHUKH, TEOPUH BEPOSITHOCTEH M CTATUCTUKH U
WX POJIb B Pa3IMYHBIX cdepax UelOBEUeCKON >Ku3HeaesTelnbHocTu. l[IpaBuia
KOMOUHaTOpUKHU. PelieHne KOMOWHATOpPHBIX 3aj1ad. Pa3melneHusi, coueTaHusi u
nepectaHoBku. buHom HeroToHa u TpeyronbHuk Ilackand. [Ipuknaaneie 3agayu.
Kitaccuueckoe omnpenesieHHe BEpPOSITHOCTH, CBOMCTBA BEPOSITHOCTEH, TEopema O
CyMME BEpOATHOCTEU. Brpruucinenne BeposTtHocTer. Ilpukiagneie 3amauw.
[IpencraBineHne YMCIOBBIX AaHHBIX. [[pUKIagHbIe 3a0a4u.

I'eomeTpus

IIpsiMble ¥ IWIOCKOCTM B TPOCTPAHCTBE

B3anMHOe pacnoliokeHue ABYyX MPSMBIX B MpocTpaHcTBe. [lapaminenbHOCTh
npssMoi ¥ 1ockoctd. llapamienbHocTh T1IOCKOCTEW. llepneHauKyIsspHOCTH
npsAMOM M TJIOCKOCTU. [leprneHauKynsp W HakJIOHHAsA. YTOJI MEXIy HpsSMOW U
IJIOCKOCTBIO. JIByrpaHHsIit yroi. Yron MEXIY IIOCKOCTSIMM.
[lepnieHAUKYISIPHOCTD IBYX IUIOCKOCTEH.

['eomeTpruueckue mpeoOpa3oBaHUs MPOCTPAHCTBA: MapasUICNIbHBIA MEPEHOC,
CUMMETPHUSI OTHOCUTEIIBHO MIOCKOCTH.

[TapannenbHoe  mpoekTupoBaHue. [liowade  OpmMoO2OHANLHOU — NPOEKYUU.
N306paskeHne npocTpaHCTBEHHBIX QUTYP.

MHOrorpaHHuKH
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Bepiunsl, pedpa, rpaHu MHOrorpanHuka. Pazeepmka. Mnozoepanmvie yensi.
Buinyxknvie mnocoepannuxu. Teopema Jiinepa.
[Ipusma. llpsamas u naxkronnaa npusma. [IpaBuibHas npusma. Ilapamienenunen.
Ky®0. IMupamuna. [IpaBunpHas nupamuaa. Y cedeHHast nupamuaa. Terpasap.
Cummetpuu B KyOe, B mapajuiesenurnee, B npusme u nupamuje. Ceuenus kyoa,
npu3Mbl U niupamubl. [IpeacraBiienne o npaBUIbHBIX MHOTOTPAaHHUKAX
(TeTpasape, KyOe, OKTa’rApe, J0IEKAIPE U UKOCADIPE).

Tejia 1 MOBEPXHOCTH BpallleHUA

[Munuuap u koHyc. Y ceueHHblil koHyc. OCHOBaHUE, BHICOTA, OOKOBas
IIOBEPXHOCTh, 00pa3yromas, pa3Beprka. OceBble CEUEHUS U CEUEHMS,
napasuienbHble ocHoBaHuto. llap u cdepa, nx ceuenus. KacarenpHas INIOCKOCTb K

coepe.
I/I3MepeHI/Iﬂ B I¢cOMECTPHUH

O6bem u ero uzmepenue. Marerpanpaas popmysna oobema. Dopmyiibt
o0Bbema Ky0a, MpsSMOYTOJILHOTO MapalIesIeuIea, IPU3MbL, HTUIHHIPA. DOpMYIIbI
o0bemMa mupamMubl 1 KoHyca. GopMyIibl TIIOMAAN TOBEPXHOCTEH HUIHHIIPA U
KoHyca. ®opmyJibl 00beMa 11apa U iou@aau cepsol.

[Tomo6ue Ten. OTHOMICHUS TUIOIMIACH MOBEPXHOCTEH U 00BEMOB MOAOOHBIX TEIl.

KoopanHaTsl H BeKTOPHI

[IpssmoyrosibHast  (mekapToBa) CHCTEMA KOOPAMHAT B IPOCTPAHCTBE.
dopmyia pacCTOSTHUS MEXIY ABYMS TOUKaMU. YpaBHEHUS CHEPBI, nI0CKOCMU U
NPAMOU.

Bektopel. Monyne Bektopa. PaBeHcTBO BekTOpOoB. (CoKeHHE BEKTOPOB.
YMHO)KEHHE BEKTOpa Ha 4MCiO. Pa3nmokeHue BEKTOpa IO HAINpaBICHUSAM. YTOJ
MeXay AByMs BekTopamu. [Ipoekuuss Bekropa Ha ocb. KoopawHaThl BEKTOpA.
CkansipHO€ NpOU3BEICHUE BEKTOPOB.
Hcnonp30oBaHue KOOpPAMHAT W BEKTOPOB IIPU PELIEHUH MATEMaTUYECKUX U
IIPUKJIAAHbIX 3a]1a4.

IIpakTuyeckue 3aHATHS

[Ipu3Haku B3aMMHOIO PACHOJIOKEHUSA MPSAMBIX. YTOJI MEXAY IPAMBIMH.
B3anMHOe pacnosiokeHue NpsAMbIX U INIOCKOcTel. [lepnenaukyisap n HakIoHHas K
IUIOCKOCTU. YTOJN MEXAy NpsIMOM U IUIOCKOCThIO. TeopeMbl O B3aMMHOM
PacCIOIO0KEHUH IPSAMOM U IJIOCKOCTU. Teopema o Tpex MepHeHIUKYIIsSpax.
[Ipyu3Haky U CBOMCTBA NMAPAJUICIBHBIX U NEPIECHANKYIISPHBIX INIOCKOCTEN.

PaccTostHue oT TOYKH 710 TNIOCKOCTH, OT HNPSIMOM 10 TIIOCKOCTH, PACCTOSTHUE MEXKIY
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IJIOCKOCTSIMHM, MEXIY CKPEIIMBAKOIIAMUCA TMPSIMBIMH, MEXIY HTPOU3BOJIBHBIMU
¢durypamu B mpoCTpaHCTBE.

[lapamienbHOE TPOCKTUPOBAHME UM €ro CBOMCTBa. Teopema o0 niowaou
OpMO2OHANBHOU ~ NPOEKYuu  MHO20V20/bHUKa.  B3auMHOE  pacliojoKeHUe
MPOCTPAHCTBEHHBIX QUTYD.

Paznuunbie BBl MHOTOTpaHHHMKOB. WX wm300pakenus. CedeHUs, pa3BEPTKH
MHOTOTpaHHUKOB. [Dliomanas moBepXHOCTU. Buabsl cuMMeTpuid B NPOCTPAHCTBE.
CumMeTpusi Tel Bpall€HHs] W MHOTOTPAHHUKOB. BpluucieHuwe IUomane u
00bEMOB.

Bexropsl. [leiicTBus ¢ Bekropamu. J[ekapToBa cucTeMa KOOpAMHAT B IPOCTPAHCTBE.
YpaBHeHUE OKPY)KHOCTH, cdepbl, IIOCKOCTU. PaccTosHue MeEXIy TOUYKaMHu.
JIelicTBUSI ¢ BEKTOpaMH, 3aJaHHBIMU KoopauHaTaMu. CKaJIsIpHOE MPOU3BEACHUE
BEKTOPOB. BEKTOpHOE ypaBHEHHE MIPSIMOU U TNIOCKOCTH. MICI0Ib30BaHNE BEKTOPOB
IIPH J10KA3ATEIBCTBE TEOPEM CTEPEOMETPUH.

JIns BHEayIUTOPHBIX 3aHATUM CTYJIEHTAM Hapsay C pEIICHUEM 3ajJad Hu
BBIMIOJTHCHUS MPAKTUYECKUX 3aJJaHu i MOXHO MPEIJI0KUTh TEMBI
UCCIIEIOBATENLCKUX U peepaTUBHBIX PabOT, B KOTOPHIX BMECTO CEPUIN OTACIIbHBIX
MEJIKMX 3a/a4 W yOpaKHEHUW MpeasiaraloTcs CIOKETHBIC 3aJaHusi, TpeOyromue
JUTUTEILHOM pabOThI B paMKax OJTHOM MaTEMaTUUYE€CKON CUTYyallu. DTH TEMbl MOTYT
OBITh KaK WHJIUBUIYAIbHBIMHM 3aJaHUSIMH, TaK W TPYIIIOBBIMH JII COBMECTHOTO
BBITIOJTHCHUS UCCIICIOBAHUA.

Tembl pedepaToB (T0KIATOB), MHIUBUIYAILHBIX MPOEKTOB

* HenpepbiBHbIE 1pOOH.

e [IpuMeHEHHUE CIOKHBIX IPOLIECHTOB B dKOHOMHUYECKUX pacyeTax.
* [lapayuresnbHOE IPOEKTUPOBAHUE.

e CpenHue 3HaYEHUS U UX IPUMEHEHUE B CTATUCTHUKE.

e BekTopHoe 3aaHue npsiMbIX U IIJIOCKOCTEN B IPOCTPAHCTBE.

e CrnoxeHue rapMOHMYECKUX KoJeOaHMil.

* ['paduueckoe penieHre ypaBHEHUI U HEPABEHCTB.
 [IpaBuibHBIE U OJYIPABUIBHBIE MHOIOTPAHHHUKHU.

e KoHunueckue cedeHus: U X MIPUMEHEHUE B TEXHUKE.

e [lonsatue nuddepeHimana u ero NPUIOKEHUA.

e (CxeMmbl IOBTOPHBIX UCIIBITAaHUN bepHyIuin.

e HccnenoBaHne ypaBHEHUN U HEPABEHCTB € MTAPaAMETPOM.

» ['eomerpuueckue popmbl B UCKYCCTBE.

e 3a1ayu MEXaHU4YECKOro npoucxoxaeHus. (I'eomerpus Macc, 3KCTpeMasbHbIe
3a/1a4uu)
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MOI[GJII/IpOBaHI/Ie 3BC3A49aThIX MHOI'OI'PaAHHUKOB
MOI[CJII/IPOBaHI/Ie 9KOJIOTHYCCKUX ITPOLCCCOB.

* Bupycsl u 6akrepun. (I'eomerpruueckast popma, pacrnooKeHUe B MPOCTPAHCTBE,

POCT YHCIEHHOCTH. )

duHaHCOBAs MaTeMaTHKa.

Ueprexu, GUTyphl, THHUU U MATEMATHIECKHE PACUETHI B KPOIKE U IIUThHE.

PucyHku Ha KOOpAMHATHOM INIOCKOCTH
MeTozp! mocTpoeHus rpaduKoB YpaBHEHUN U COOTBETCTBHIMA
OyHKIMOHAIBHO-TpaUUECKUI MOIX0/I K PEIICHUIO 3a]1a4
Marnueckue KBaapaThl
CoduzMbl 1 apaioKChl
ITocTpoeHune NIIOCKUX KPUBBIX B IOJISAPHBIX KOOPAUHATAX
MaremaTndeckne XapakKTEPUCTUKU ETUIIETCKUX TUPAMU]
MaremaTn4eckue roaoBOJIOMKH U KPOCCBOPBI
Heckonbko crioco6oB nokazarenscTBa TeopeMsl [udaropa
Buapl 3a1a4 Ha TOrM4ecKOe MBIIUIEHUE
[Ipsimas 1 oOpaTHas onepanuu B MaTeMaTHKE
Pemenue mornyeckux 3anau
EnuHble 3aK0HBI MATEMATHUKU, UCKYCCTBA U IIPUPOIBL
MaremaTtuka 1 3aKOHBI KPacOTHI
Maremartuka BOKpyT Hac
Hcenonp30BaHne opuramu B )KA3HU YEJIOBEKA
Jlunetinas GyHKIMS B MaTeMaTUKe U (pu3uke
HckyccTBO COCTABIIATh YPABHEHHUS.
Tpeyronbauk Ilackans.
BekTop B Marematuke u pu3HKe.
MaremaTtuka u ciopt
OmunTudeckas Kpunrorpagus U 3JUIMITUYECKUE KPUBBIE
Apudmernueckas u TeOMETpUYecKast IPOrpecCHu

Apxumen - Benuyauuii JpeBHETPEYECKUI MaTeMATHK, (DU3UK U UHKEHEP

BricTphiil cueT 6€3 KabKyasTOpa

Benukne maTeMaTuKu JpEBHOCTU

I'paduxu Bokpyr Hac

KuBas mpupona u CUMMETpUs

Kuznp K.®. ["'aycca u ero posib B MATEMaTUKE

Korna nosBWIMCh OTpULIATENIBHBIE YHACIIA

Kpenuts! 1 MpOLEHTHI B )KU3HU COBPEMEHHOIO YEJIOBEKa
Mertonsl peleHuss CUCTEM YPaBHEHUI

MHOrorpaHHMKM BOKPYT Hac
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[Tapabosia u mapaboauYecKre aHTEHHBI

[Tapaboua, runiep6oJia, SJUTUIIC

[TupamMuasl - caMbie COBEPIIICHHBIC COOPYKCHHS B MUPE

[Tono6ue TpeyroJpHUKOB B pELICHUU 3a]1a4 U JI0Ka3aTeIbCTBE TEOPEM
[Tono6ue TpeyroJpHUKOB B PELICHUU 3a]1a4 U JI0Ka3aTeIbCTBE TEOPEM
[Tonsitue "npodu". ictopust uzydeHus

[TocTpoenue ceueHnii MHOTOTPaHHUKOB

IIpoekT "bromxer cembu"

HepaBeHcTBa 1 METOBI UX PEIICHUS.
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2. TemaTn4yeckuii niaH odueodpazoBarebHON yueOHOM
OVY/.04 MaremaTuka

JAUCIHUIIIIMHBI

MaxkcumanbHas yueOHas Harpy3ka oOydaroluxcsi COCTaBIISET:

no npodeccun CITIO 43.01.09

[ToBap, xoHmuTeEp,

npoduis — 228 yacos, BKIIOUYas MpakTuyeckue 3ansatus (974ac.).

Ne Temb1 HanmeHnoBanue pas3zaeinos u Tem KonnuecTBo yacos
ayJIUTOPHOM Harpy3Ku
Bcero IIpakTnueckue
u
nabopaTopHbIe
paboThI
BBenenne 2 0
1 Paznesn: Pa3Burue NOHATHSA O YHMCTIE 10 6
11 Tema: Pa3purtue noHsTus o yucie 10 6
2 Pa3znen: Kopuu, cTenenu u jorapupmsbl 24 13
2.1 Tema: KopHu, ctenenu 11 7
2.2 Tema: Jlorapudm. Jlorapudm uncia 9
2.3 Tema:  IIpeoOpa3oBanue  anreOpanuecKux 4 1
BBIpOKCHUH
3 Pa3nen: IIpssMble ®W TMJIOCKOCTH B 20 9
MPOCTPAHCTBE
3.1 | Tema: IIpsiMble U IUIOCKOCTH B MPOCTPAHCTBE 20 9
4 Paznen: KomOunaropuka 12 6
4.1 | Tema: KomOunaropmuka 12 6
&) Pa3znen: KoopamHaThl H BEKTOPBI 16 8
5.1 | Tema: KoopanHaThl U BEKTOPbI 16 8
6 Pa3nesn: OCHOBBI TPUTOHOMETPHH 25 9
6.1 | Tema: OcHOBHbIE IOHATHUS 5 2
6.2 | Tema: OCHOBHBIE ~ TPUTOHOMETPUYECKUE 5 5
TOKECTBA

6.3 | Tema: [IpeoOpazoBanue MPOCTEHIINX 4 1
TPUTOHOMETPUUYECKUX BBIPAKEHHUH

6.4 | Tema: TpuroHoMeTpuuyeckue ypaBHEHHS H 11 4
HEPaBEHCTBA

7 Pa3nen: ®ynkuuu u rpadpuxn 25 12
7.1 | Tema: ®yHKIIUU X CBOMCTBA U IrpadUKH 16 8
7.2 | Tema: CreneHHEIE, oKa3aTelIbHBIC,

jgorapuMUUECKUe U  TPUTOHOMETPUYECKHE 10 4
¢yskmuu.  OOpaTHbIE TPUTOHOMETPHYECKUE
GbyHKIUH.

8 Pasnesn: MHOrOrpaHHUKH M KPYyIJible TeJa 25 &)
8.1 | Tema: MHOTOrpaHHUKHU 11 2
8.2 | Tema: Tena u MOBEpXHOCTH BpaIlICHUS 5 1
8.3 | Tema: M3mepenusi B reOMeTpUH 9 2

9 | Pazgen: Hauaja MaTeMaTH4yeCKOro aHAJIH3a 39 19
9.1 | Tema: Hayama MmaTreMaTHYECKOTO aHAJIN3a 27 11

CCTCCTBCHHO - HAYYHOTIO
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9.2 | Tema: MHTETpas u ero NnpuMeHEHNE 12 8

10 | Pazgen: DJieMeHTHbI TEOPHH BEPOSITHOCTEN H 12 5
MaTeMATHYEeCKOH CTATHCTUKH

10.1 | Tema: DneMeHTHl TEOpPUHM BEPOSTHOCTEH U 12 5

MaTeMaTUYECKOM CTaTUCTUKU

11 | Pa3nen: YpaBHeHUSs] M HEPAaBEHCTBA 18 5

11.1 | Tema: YpaBHEHUs U CUCTEMBbl ypaBHECHUH 18 5

UTOT'O 228 97
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