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[Tpumepnas paGouast mporpaMma y4eOHON AUCUMIUIMHBI «MareMaTHka» Ui CrienuaibHO-
CTH CpeIHero npodeccruoHaabHOro 00pa3oBaHus TexHudeckoro npoduist: 21.02.03. CoopyxeHue
U DKCIUTyaTalus ra3oHedTenpoBOIOB U razoHedTexpaHmInIl — 0a30Basi MOATOTOBKA, BXOJAIICH B
cocTaB yKpynHeHHoU rpynnsl cnennanbHocTed 21.00.00. IIPUKITAJHA A 'EOJIOT' A, TOPHOE
JEJIO, HE®@TEI'A3OBOE JAEJIO U TEOAE3UA

Opranuszanus-pazpadorunk: AHITOO «YpanbCkuii MOMUTEXHUUECKHA KOJIIEIEK

Conepkanne paboueil mporpaMMbl peaTnu3yeTcsl B MPOIECCe OCBOSHUS 00yJaronuMucs 00-
meoOpazoBarensHoro 1ukia [IICC3 CIIO ¢ momydeHueM cpeaHero o0Iero oopa3oBaHus, pa3pa-
6otanHol B cooTBeTcTBUU ¢ TpeboBanusimMu OI'OC cpemnero obmero oopazoanus, PI'OC cpen-
Hero npogeccuoHanbHOro obpaszoBanus crneuuanbHoctd 21.02.03. CoopykeHue M 3KCIuTyaTanus
ra3oHe(TenpoBOAOB U razoHe(TEXpaHUIIMUIL Ha OCHOBE NMPUMEPHON Mporpammsbl olrieoOpa3oBa-
TENbHOM y4eOHON AucUUIUIMHBI «Marematuka», pekomenayemoin ®I'AY «OUPOy» (mpoTokoin ot
28 urons 2016r. Ne 2/16-3.).



MNOSACHUTEJBbHAS 3AIIUCKA

[Tporpamma obmeoOpazoBaTenbHON yueOHo# auciumuHa «MaremaTrkay (ganee — «Mare-
MaTHKa») IpeHa3HaYCHa IS N3yYCHHS MAaTEMATHKH B TPOPECCHOHATIBHBIX 00pa30BaTeIbHBIX Op-
raam3anusax CII1O, peanusyronux o0pa3oBaTebHYIO IPOrPaMMy CPEIHEro 00IIero o0pa3oBaHus B
npejenax OCBOSHHS ITPOrPaMMBI ITOJATOTOBKH CIICITUATUCTOB CPEAHETO 3BEHA.

[Tporpamma paspaborana Ha ocHoBe TpeOoBanmii @I'OC cpemHero odmiero odpazoBaHus,
MPEIBSBISEMBIX K CTPYKTYPE, COJIEPIKAHHUIO B pe3yJIbTaTaM OCBOSHHsI Y4eOHOW TUCIUIUTMHBI «Ma-
TEMaTHKa», B COOTBETCTBUHM ¢ PEKOMEHIALMSAMH 1O OpraHMU3alH TOJXYYSHHs CPEIHEro OOILIEero
o0Opa3oBaHMs B TpejesiaX OCBOCHHUs 00pa30BaTEIbHBIX MPOrPaMM CPEIHETO MPOQPEeCcCHOHATBHOTO
oOpa3oBaHus Ha 0a3e OCHOBHOTO OOIIEr0 00pa3oBaHUs ¢ yU4ETOM TPeOOBaHU (eepalbHBIX TOCY-
JapCTBEHHBIX 00Pa30BaTEIbHBIX CTAHJAPTOB H MMOJIy4aeMON MPOPECCHU WITH CIICIUATLHOCTH Cpe/l-
Hero npogecCHOHABHOrO 0Opa3oBaHus (MUCbMO JlemapramMeHTa TroCcylapCTBECHHOH IOJMTHKUA B
cdepe noaroroBku padbounx kaapos u A0 Munodpuayku Poccun ot 17.03.2015 Ne 06-259).

Coneprkanue nporpamMmbl «MaTeMaTHKay) HAPaBICHO Ha JTOCTHXKEHHUE CISIYFONIHMX [IEIeH:

- obecrieueHre COPMHUPOBAHHOCTH MPEICTABICHUI O COIMATIBHBIX, KYJIBTYPHBIX H UCTOPUICCKUX
(akTopax CTaHOBJICHUS MATEMATHUKH;

- obecrieyeHre cHOPMUPOBAHHOCTH JIOTHYECKOTO, AITOPUTMUYSCKOTO U MATEMATHYECKOT'O MBbIIII-
JICHUS;

- obecrieueHrne c(HOPMUPOBAHHOCTH YMEHHH MPUMEHSATH MOJIyUYCHHBIC 3HAHUS TPU PEIICHUH pas3-
JIMYHBIX 3a/1a4;

- obecnieueHure c(HhOPMUPOBAHHOCTH MPEICTABICHUI O MAaTEMAaTUKE KaK 4acTH OOIEYeIOBEUECKON
KYJIbTYPbI, YHUBEPCAILHOM 53bIKE HAYKH, IO3BOJISIOIIEM OMUCHIBATH U U3y4aTh PealibHbIC TPOLIEC-
ChI U SIBIICHWSL.

B nporpammy BKIJIFOYEHO COJICpiKaHKEe, HANIPABICHHOE HAa ()OPMUPOBAHUE Y CTYICHTOB KOM-
neTeHuui, HeoOXoaAUMBbIX A1 kKadecTBeHHoro ocBoeHus [IIICC3 Ha 6aze ocHOBHOrO 0611ero oopa-
30BaHMS C MOJYYEHUEM CPEHETr0 0011Iero 00pa3oBaHus;



OBIIASI XAPAKTEPUCTHUKA YYEBHOM TV CHUILIAHBI
II1.01 MATEMATHKA

MaremaTrka siBisieTcss (pyHmaMeHTaIbHON 0011e00pa30BaTeNbHON AUCHHUILUTMHON CO CIIO-
KUBIIMMCS YCTOWYMBBIM COJIEp’)KaHUEM U OOIIMMHU TPeOOBAaHUSAMU K MOJATOTOBKE 00yYatOIIUXCSl.

B npodeccuonanbHbIx 00pa3oBaTeNbHBIX Opranuzanusx, peanusyomux [IIICC3 na 6a3e oc-
HOBHOT0 00111ero 00pa3oBaHusl, U3yYeHHE MaTEMAaTHKU UMEET CBOM OCOOCHHOCTH B 3aBUCUMOCTH OT
npoduiis mpodecCHOHATHFHOTO 00pa30BaHUsI.

[Ipu ocBoenuu cnernuansuoctu CI1O ecrectBeHHOr0 Npoduis mpodeccuoHanbsHOro 00paszo-
BaHUS MaTeMaTHKa HW3ydaeTcs Kak Oa3oBas y4yeOHas IMCLUMIUIMHA, YYUTHIBAIOIIAS CHEHU(PHKY
OCBaMBaeMOM CHEIHATbHOCTH.

OOu1re neny U3y4yeHnst MaTeMaTHKU TPAJAUIIMOHHO PEATH3YIOTCS B UETHIPEX HANPABICHUIX:

1) obmiee npeacTaBieHUEe 00 UASAX U METOJaX MAaTEMAaTHKH,

2) UHTEIJIEKTyaJIbHOE Pa3BUTHUE;

3) oBnazieHre HEOOXOIMMBIMH KOHKPETHBIMH 3HAHUSIMA U YMEHUSIMU,

4) BocIUTaTENbHOE BO3/ICHCTBUE.

[Ipodunuzanus neneit MaTeMaTH4ECKOr0 00pa30BaHMs OTPAXKAETCA Ha BHIOOPE MPHUOPUTETOB
B OpraHu3aluy yuyeOHOH AesaTeNbHOCTH oOydarommxcs. Jns texauyeckoro npoduiis npodeccruo-
HaJIBHOT'O 00pa30BaHUs BBIOOp LieJieil cMelaeTcss B MparMaTH4ecKoM HalpaBiIeHUU, PEAyCMaTpH-
BAaIOILIEM YCUJICHHE U pacIIMpEHHE MPHUKIAJHOTO XapakTepa M3Y4eHMs] MaTeMaTHKHU, IpEeuMyllie-
CTBEHHOW OpUEHTAIMH Ha AITOPUTMUYECKUI CTUIIh TTO3HABATEILHOM IS TEIILHOCTH.

W3ydenne mMaTeMaTHKU yYUTHIBAIOMICH CHEIU(HUKY OCBAaMBAEMOM CTYACHTAaMH CIIEIUAIbHO-
ctu CIIO, obecrieunBaeTcs:

- BEIOOPOM Pa3IMYHBIX OXO0/I0B K BBEICHUIO OCHOBHBIX TIOHSTHIA;

- (popMHpOBaHUEM CHCTEMBI YUEOHBIX 3aJjaHUi, oOecreunBaronX 3(pGeKTUBHOE OCyIIeCTBICHNE
BBIOPAHHBIX IIEJIEBBIX YCTAaHOBOK;

- o0orarieHueM CIeKTpa CTHJIeH yueOHOH NeSTeNbHOCTH 3a CYET COIJIAaCOBAaHUS C BEAYIIMMU Jes-
TEJBHOCTHBIMH XapaKTePUCTUKAMHU BRIOPaHHON CIIEIUAIbHOCTH.

[IpodunpHas cocTaBnusomas oTpaxkaeTcss B TpeOOBaHUAX K MOATOTOBKE 00ydJaOIIUXCs B Ya-
CTH:

- o01mel cucTeMbl 3HAHUM: cojiepKaTelbHble MPUMEPhl HCIIOJIb30BaHUs MaTeMaTHYeCKuX Uaed u
METOJIOB B MPO(ECCHOHATBHON AESITETbHOCTH;

- YMEHHI: pa3nuyne B ypoBHE TPEOOBAHUMN K CIOKHOCTH MIPUMEHSEMBIX AT OPUTMOB;

- TIPAKTUYECKOTO MCIIOJIb30BaHMS PHOOPETEHHBIX 3HAHUN U YMEHUI: HHIUBUIYAIBHOTO Y4eOHOTO
OIbITA B IOCTPOCHUU MaTEMaTUYECKUX MOJEJICH, BBIMOJIHEHUH UCCIIEJ0BATEIbCKUX TPOEKTOB.

Taxum oOpazom, peanuzanus cofepx aHus Yy4eOHON AMCUUILIMHBI OPUEHTUPYET HA MPUOPHU-
TETHYIO POJIb MPOLECCYANbHBIX XapaKTePUCTHK Y4eOHON paboThl, 3aBUCALIMX OT Mpoduiis npogec-
CHOHAJILHOTO 00pa30BaHUs, MOTYUYCHHS OINbITa UCIOJIb30BAHNUS MAaTEMATHKU B COJEPKATEIbHbBIX U
npodeccHoHaTbHO 3HAYUMBIX CUTYAIIUSX [0 CPABHEHUIO ¢ (JOPMATBHO-YPOBHEBBIMH PE3YyIbTATHB-
HBIMH XapaKTePUCTUKAMHU OO0YICHUSI.

Conepxanue y4eOHOW IUCIMILIMHBI pa3pabOTaHO B COOTBETCTBMM C OCHOBHBIMH COepiKa-
TEJBHBIMH JIMHUSMH 00YYEeHUSI MaTEMATHKE:

- anrebpandeckasl TUHUS, BKIIIOYAIOIIAs CUCTEMATU3alIMI0 CBEACHHUN O YHCTIaX; U3yYeHHe HOBBIX U
00001IeHNE paHee N3yUEHHBIX OTepalnii (BO3BEICHUE B CTETICHB, U3BICUCHUE KOPHS, JIoTapupmMu-
pOBaHUE, CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC U OOpaTHBIE K HUM); U3y4YEHUE HOBBIX BHJIOB YHC-
JIOBBIX BBIPAXECHUN W (OPMYII; COBEPIICHCTBOBAHHUE MPAKTHUYECKUX HABBIKOB M BBIUMCIUTEIHLHOU
KyJbTYpBI, PACIIMPEHHE U COBEPIICHCTBOBAHHE ajareOpanyveckoro ammapara, copMHUpPOBaHHOTO B
OCHOBHOI IIIKOJIE, ¥ €r0 MPUMEHEHHE K PEHICHUIO MaTeMaTHUYEeCKUX U MPUKIAAHbIX 3a/1a4;

- TEOPETUKO-PYHKIIMOHAIbHAS JTHHUS, BKIIOUYAIOIAsl CUCTEMATH3AIUIO U PacIIMpEHUE CBEICHUN O
(GyHKIUSAX, COBEPIICHCTBOBAHUE IpapUUeCcKUX YMEHUI; 3HAKOMCTBO C OCHOBHBIMH HJESIMH U Me-
TOJJaMH MaTeMaTHUYECKOTo aHaiu3a B 00beMe, MO3BOJISIONIEM HCCIIEI0BATh JIEMEHTapHbIE (QyHK-
MU ¥ pelIaTh MpoCTeIIe reoMeTpudeckre, Gu3nyecKkue 1 Ipyrue NpukiaaHble 3a1a4u;



- JINHUS ypaBHEHUH M HEPaBEHCTB, OCHOBAHHAs HA IIOCTPOEHUU U MCCIEJOBAHUN MAaTEMaTHYECKHX
MOJIeIIeH, TIEpeceKaoNasics ¢ aaredpandyecko U TeOpeTUKO-(PYHKIMOHAIBHON JIMHUSMH U BKIIIO-
Yaolas pa3BUTHE U COBEPIICHCTBOBAHUE TEXHUKU ajreOpanyecKux MpeodOpa3oBaHMM JUIsl perie-
HUS ypaBHEHUH, HEPABEHCTB U CUCTEM; (JOPMHUPOBAHUE CIIOCOOHOCTH CTPOUTH M MCCIEIOBATh MPO-
cTelIIre MaTeMaTH4YeCKUe MOJIENIU IIPY PELIeHUH MPUKIIAJHBIX 3a/ay, 3a/1a4 U3 CMEXHbIX U CIeLH-
QJIbHBIX JTUCLUILINH;

- FeOMETpUYECcKasi JIMHUS, BKJIIOYAIOILAsl HAarJIsAIHbIE MPEICTaBIECHUS O IPOCTPAHCTBEHHBIX (pUrypax
Y M3YYEHHUE UX CBOUCTB, (POPMUPOBAHME U PA3BUTHE MPOCTPAHCTBEHHOTO BOOOPAKEHUs, Pa3BUTHE
CIOCOOOB T€OMETPUUECKUX M3MEPEHHM, KOOPJUHATHOIO U BEKTOPHOI'O METOJOB Ul PELICHUs Ma-
TEMaTUYECKUX U IPUKIIAIHBIX 3a7a4;

- CTOXAaCTUYECKas JIMHUs, OCHOBaHHAs HA Pa3BUTUU KOMOMHATOPHBIX YMEHHMH, MpeJCTaBICHUN O
BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSX OKPYKAIOLIEr0 MHUpA.

Paznensl (TeMbl), BKIIOUEHHBIE B COACp)KaHUE YUeOHON AUCHUILIMHBI, SBIAIOTCA OOIIUMU JUIs
Bcex mpoduiieil mpodeccHoHaTFHOTO 00pa3oBaHus U MPH BCeX 00beMax yuyeOHOro BpeMEHHU He3a-
BHCHUMO OT TOT0, SIBJII€TCS JIM yuyeOHas AucuuIuinHa «MaremaTtuka» 0a30Boi WK NpopUIbHOM.

B npuMepHbIX TEMAaTHYECKUX IUIaHAX IpOorpaMMbl y4eOHBIM MaTepual npeacTaBieH B GopMme
YyepeyroIerocsi pa3BepThIBAHUS OCHOBHBIX COJEpPKATENbHBIX JMHUNA (anredpanyeckoi, TeopeTH-
KO-(YHKIMOHAIBHOM, ypaBHEHUI U HEPABEHCTB, TEOMETPHUECKOM, CTOXaCTUIECKOH ), YTO TIO3BOJIS-
eT TMOKO MCII0JIb30BaTh MX PAcCIOJIOKEHHE M B3aUMOCBA3b, COCTABIATh PaOOUMi KaJleHAapHbIN
IUTaH, TO-pa3HOMY uepedysl ydeOHbIe TeMbl (TJIaBbl yueOHHWKA), YyUUTBIBas PO mpodeccuo-
HaJIbHOTO 00pa3oBaHus, crneunpuky ocauBaemoi npodeccun CIIO wmm cnenmansHoctu CIIO,
rIyOUHY U3y4eHUsl MaTepuaa, ypoBeHb MOJATOTOBKU CTYACHTOB IO IIPEIMETY.

N3ydenune ob1eoOpazoBaTeabHON yuyeOHONW NUCHUIUIMHBI «MaTemMaTuka» 3aBepliaeTcs MoJ-
BEJICHUEM UTOTOB B (JOpME HK3aMEHA B paMKax IPOMEXKYTOUHOM aTTecTalluu CTyAEHTOB B IpoOIieC-
ce ocsoenus [ITICC3.

MECTO YYEBHOM JUCOUIIJINHBI B YYEBHOM ILIAHE
YyeOHast qucruiuimHa « MaTeMaTHKay SBISETCS yIeOHBIM MPEAMETOM 00S3aTeIbHON Mpe-
MeTHo# obnactu «Matemaruka u napopmarukay ®I'OC cpennero o0iiero oo6pa3oBaHus.
B yuebnom mnane IITICC3 yueOHas mucnurmiaunHa «MareMaTuka» BXOIUT B COCTaB OOIIMX
0011e00pa3oBaTeNbHBIX YUCOHBIX AUCHUILIINH, (OPMUPYEMBIX U3 00S3aTENbHBIX MPEIMETHBIX 00-
nacteit ®I'OC cpeanero obiiero oopazoBaHusl.

PE3YJbTATHI OCBOEHUA YYEFHOM JUCITATLIIAHBI

OcBoenne copepkaHusi yuyeOHOM IucHMIUIMHBI «MareMaTHkay 00ecreunBaeT JTOCTHKEHHE
CTYZICHTaMH CJICTYIONINX PE3yIbTaTOB:

JUYHOCHHBIX:
- ¢(hOpMUPOBAHHOCTP MPEJCTABICHUI O MaTeMaTHKE KaK YHHBEPCAJILHOM SI3bIKE HAYKH, CPEIICTBE
MOJICIIMPOBAHUS SIBIICHUH U TPOLIECCOB, UIEAX U METO/1aX MaTeMaTHUKH;
- TIOHUMAaHWEe 3HAYMMOCTH MaTEeMaTUKH! ISl HAy9IHO-TEXHUIECKOTO Tporpecca, CPOPMHPOBAHHOCTh
OTHOIICHMS K MaTeMaTUKe KaK K 4acTU OOIIEeYesIOBEYECKONW KyJIbTyphl Yepe3 3HAaKOMCTBO C HUCTO-
puel pa3BUTH MaTEMATUKH, SBOIIOLMEH MaTEMAaTHYECKUX UJIEH;
- pa3BUTHE JIOTUYECKOTO MBIIIICHHUS, IPOCTPAHCTBEHHOTO BOOOPAXKEHUS, allTOPUTMUYECKON KyJb-
Typbl, KpUTUYHOCTH MBILUIEHHUS] HA YPOBHE, HE0OX0auMoM i Oyayuieil mpodeccuoHanbHOM aes-
TEJIBHOCTH, JIJIsl TPOJIOJKEHHSI 00pa30BaHUs M caMO0Opa30BaHUs;
- OBJIAZICHHE MaTEMaTHUECKUMH 3HAHUSIMHU H YMEHUSMHU, HEOOXOMMBIMH B TIO- BCETHEBHOW KHU3HH,
JUIE OCBOCHMSI CMEXHBIX €CTECTBEHHOHAYYHBIX IUCLUHUIUIMH M JUCHMIUIMH MPO(EecCHOHAIBHOTO
[UKJIA, 7S TIOTy4YeHUs 00pa3oBaHus B 00JACTAX, HE TPEOYIOMUX YriIyOJEHHOW MaTeMaTHYeCKOU
MOJITOTOBKH;
- TOTOBHOCTh W CHOCOOHOCTh K OOpa30BaHHIO, B TOM YHCJIE CaMOOOpPa30BaHUIO, Ha MPOTSHKCHUH
BCEHl JKM3HU; CO3HATENIbHOE OTHOIICHUE K HENPEephIBHOMY OOpa30BaHUIO KAaK YCIOBHIO YCHEIIHOW
po¢eCCHOHAIBHON 1 0OIIIECTBEHHON JEATEILHOCTH;



- TOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOSTEIBHOIN TBOPYECKON M OTBETCTBEHHOH JIESATEIILHOCTH;
- TOTOBHOCTh K KOJUICKTHBHOW paboTe, COTPYIHHYECTBY CO CBEPCTHHKAMHU B 00pa30BaTEIHHOM,
OOIIIECTBEHHO IMOJIC3HOH, y4eOHO-HUCCIIEA0BATEIILCKOM, TPOSKTHOMN U APYTUX BUAAX IEATCIHLHOCTH,
- OTHOILICHHUC K HpO(l)CCCI/IOHaHBHOfI ACATCIIBHOCTU KaK BO3MOKHOCTHU YUAaCTHA B pCIICHHUHU JIMYHBIX,
OOIIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAIMOHAIBHBIX MPOOIEeM;
MemanpeomMenHbix:
- YMEHHUE CaMOCTOSITEIILHO ONPEACISTh IeNU JISSITSIbHOCTH U COCTaBJISITh TUIAHBI JIEATEILHOCTH,
CaMOCTOSITENTLHO OCYIIECTBISATh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH JIEATCILHOCTD; UCTIOIh30BATh
BCE BO3MOXKHBIC PECYPCHI JUIs JOCTHKEHHSI MOCTABJICHHBIX IIEJICH W pean3aliy TUIaHOB JESTEIb-
HOCTH, BLI6I/IpaTL YCIICIIHBIC CTPATCTIUHU B PA3JIMYHBIX CUTYalUAX;
- YMEHHE MPOAYKTUBHO OOLIATHCS W B3aWMOJICHCTBOBATh B IPOIIECCE COBMECTHOM JIEATEILHOCTH,
YYUTBIBATh MO3UIUH IPYTUX YYACTHUKOB JACATEIBHOCTH, 3 (PeKTUBHO pazpemarb KOHPINKTHI,
- BJIaJICHUE HABBIKAMU TIO3HABATEIBHOM, yU4eOHO-HUCCIICAOBATEILCKOW U TIPOCKTHOM JeSITEIbHOCTH,
HaBbIKaMH Pa3pCUICHUA HpO6JI€M; CIIOCOOHOCTH M T'OTOBHOCTD K CaMOCTOATCIIbHOMY ITOHUCKY MCTO-
JIOB PEUICHUS IPAKTUYCCKUX 3a/1a4, TPUMEHEHUIO PA3JIMYHBIX METO/IOB IO3HAHHS,
- TOTOBHOCTb M CIIOCOOHOCTH K CAMOCTOSTEILHOH I/IH(i)OpMaHI/IOHHO-HOBH&BZITGJH:HOI\/JI ACATCIIbHO-
CTH, BKJIFOYAsh YMCHHE OPHCHTHUPOBATBCS B PA3IMYHBIX HUCTOYHUKAX WHPOPMALUHU, KPUTHUYCCKH
OLCHUBATHb U UHTCPIIPETUPOBATH I/IH(l)OpMaIII/IIO, MMoJIy4aceMy1o U3 Pa3jiIM4HbIX UCTOYHUKOB,
- BJIQJICHUE SI3BIKOBBIMH CPEJICTBAMU: YMEHHUE SICHO, JIOTUYHO M TOYHO HM3JIaraTh CBOKO TOUKY 3pe-
HUSA, UCIIOJIL30BATh aACKBATHLIC A3BIKOBLIC CPCACTBA,
- BJIaJICHHC HaBbIKAMH II03HABATEJIHOW pe(IEKCHM KaK OCO3HAHHS COBEPIIACMBIX JICHCTBHI U
MBICJIIMTCIIBHBIX ITPOUECCOB, UX PE3YJIbTATOB U OCHOBaHHfI, T'paHuIll CBOCI'O 3HAHUA U HC3HAHUSA, HO-
BBIX TI03HABATEIILHBIX 3a/1a4 U CPEIICTB JIJISl UX IOCTHUIKCHUS;
- IENEYCTPEMIICHHOCTh B TIOMCKAX M MPUHITUU PEIICHHU, COOOPa3UTEIbHOCTh U WHTYUIHS, pa3BH-
TOCTh IPOCTPAHCTBEHHBIX MPEICTABICHHI; CHOCOOHOCTh BOCIIPUHUMATH KPAacOTy U TapMOHUIO MU-
pa;
npeomMemHmuix:
- c(OpMUPOBAHHOCTh MPEJACTABIECHUN O MaTeMaTHUKE KaK YaCTH MUPOBOM KyJIbTYypbl U MECTE MaTe-
MaTUKU B COBPEMEHHOMW IMBWIM3AIMU, CIIOCO0aX OMHCAHUS SBIECHUI pealbHOTO MHUpa Ha MaTeMa-
THUYCCKOM A3BIKE,
- cOpPMHUPOBAHHOCTH MPEJCTABICHUN O MaTEMaTHYECKUX MOHATUSAX KaK BaXHEHIINX MaTeMaThye-
CKHUX MOZCIIAX, MO3BOJAIOMIUX OMNWCBIBATE U M3Yy4dYaTb PA3HBIC MPOLCCCHI U ABJIICHHA, ITOHUMAHUC
BO3MOYXHOCTH aKCMOMATHYECKOTO MOCTPOCHHS MATEMAaTUIECKUX TEOPHUit;
- BJIaACHUC MCTOJaMH NOKAa3aTCJIbCTB U aJITOPUTMOB PCIICHHUA, YMCHUC UX IIPUMCHATDL, IIPOBOANTH
JIOKa3aTeNbHbBIE PACCYKACHHS B XO/I€ PEIICHUS 3a/a4;
- BJIaJCHHUEC CTAaHAAPTHBIMU NpHUEMaMHU PCUHICHUA PAMOHAJIBHBIX W UPPAlHMOHAJIBHBIX, ITOKA3aTCIIb-
HBIX, CTENICHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUN U HEPABEHCTB, UX CHUCTEM; UCIIOIb30BaHUE T'O-
TOBBIX KOMIIBIOTEPHBIX IIpOTrpaMM, B TOM YUCIIC OJIA IMTOMCKA IMYTHU PCHICHHUA U UWIIIOCTpallun PeIic-
HUS ypaBHEHUH 1 HEPaBEHCTB;
- ¢(OpMHUPOBAHHOCTh TPEJCTABICHUN 00 OCHOBHBIX TMOHATHUSX MAaTEMAaTHYECKOTO aHaIN3a M X
CBOMCTBAX, BJIaJICHUE YMEHHUEM XapaKTepPH30BaTh MOBEACHUE (PYHKIIUH, UCMOIB30BaHNUE MOTyYCH-
HEBIX 3HAHUU JJId OIMUCAHUA U aHAJIM3a PCaJIbHBIX SaBI/ICHMOCTeﬁ;
- BJIaJICHUE OCHOBHBIMH TOHSTHUSMH O IJIOCKHX U MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTYpax,
UX OCHOBHBIX CBOICTBax; c()OPMHUPOBAHHOCTh YMEHHS pacro3HaBaTh reOMeTpudeckue (purypol Ha
gepTexkax, MOJENSIX U B peaTbHOM MUPE; IPUMEHEHHE U3YUYSHHBIX CBOWCTB T€OMETPUUECKUX PUTYD
1 HopMyIT TSI pelieHUsI TEOMETPUUYECKUX 3a]1a4 M 3371a4 ¢ MTPAKTUUECKUM COJICP KaHUEM;
- c(OPMUPOBAHHOCThH MPEACTABICHUN O MPOIecCcax U SABICHUSNX, UMEIOIINX BEPOSATHOCTHBIN Xapak-
TEp, CTATUCTHYECKUX 3aKOHOMEPHOCTSIX B pPEalbHOM MHUpPE, OCHOBHBIX IMOHITHAX JJIEMEHTAPHOM
TEOPHUH BEPOATHOCTEH; YMEHUI HAXOIUTh M OIICHUBATh BEPOSITHOCTU HACTYIUICHHs COOBITHI B IPO-
CTEUIIHNX MPAKTHYECKUX CUTYAIMSIX ¥ OCHOBHBIC XapaKTEPUCTUKH CITyYalHBIX BEITHUYMH;
- BJIaICHUC HAaBbIKAMHU HCIIOJIb30BAHH A I'OTOBBIX KOMIIBIOTCPHBIX MIPOrpaMM IpHu PCUHICHUHA 3a1ad.
JUYHOCIMHBIX Pe3Y/IbMAMmMOo8 0C80EHUS NPOZPAMMBL 6OCHUMAHUA:



JIP 4 - nposBIISIIOIIUN M JEMOHCTPUPYIOIINI YBaXKEHHUE K JIFOJSAM TPYJa, OCO3HAIOIIHNI IIEHHOCTh
coOocTBeHHOTO Tpyaa. CTpemsuiicss K GOPMUPOBAHUIO B CETEBOW Cpe/ie INYHOCTHO U MPOECCHO-
HaJIbHOT'O KOHCTPYKTUBHOTO «LIU(PPOBOTO ciaenay.

JIP 7- oco3HaIoN¥ii MPUOPUTETHYIO [IEHHOCTh JTUYHOCTH YEIOBEKA;, YBAXKAIOIMUN COOCTBEHHYIO H
Yy>KYyI0 YHUKAJIBHOCTD B Pa3JIMYHBIX CUTYyallUsX, BO BceX (hOopMax U BUJIAX JIEATEIbHOCTH.

JIP 14 - npuobpeTreHre o0yyaronmMcsi HaBbIKa OIICHKW WHpopManuu B nudpoBoii cpexe, ee Jo-
CTOBEPHOCTb, CIIOCOOHOCTH CTPOUTH JIOTMUECKHE YMO3AKIIYEHHUS Ha OCHOBAHHMM IOCTYIAOIIEH
nH(OPMAILIUY U TaHHBIX



TEMATHYECKOE IINTAHUPOBAHHE

[Tpu peanu3zamyu coxepkaHus 00meo0pa3oBaTeNbHON yueOHOM MUCIMITIIMHBI « MaTeMaTHKay

B npezaenax ocBoeHus IIIICC3 Ha 6a3e 0OCHOBHOTO 001Iero 00pa3oBaHUs C MOJIYYCHHUEM CPEIHETO

O6H.[CFO 06p330BaHI/I${ MaKCHuMaJIbHasa yqe6Haﬂ Harpyska 06yqa}01unxc;1 COCTaBJIACT: IO CII€HUAJIb-

Hoctu CIIO Texuuueckoro npoduis 21.02.03 «CoopykeHue W dKCIuTyaTaus razonedrenpoBo-

JOB ¥ razoHedTexpaHmmminy - 295 yacoB. M3 HuX aynuropHas (o0s3arenbHass) Harpy3ka o0ydaro-

IIUXCs, BKJIIOYAs TMPaKTHUYECKUE 3aHATHS - 224 dyaca; BHeayJUTOpHAs CaMOCTOSITENbHAs pabora

CTYJIeHTOB - 71 vac.

Temarnueckunii nyian

Ne HaumeHnoBaHue TemM KoJsmm4ecTBo yacoB
KosanvecTBo aynurop-
HbIX YaCOB NPH OYHOM
dhopme o0yuenuns
Maxkcu CamocTros-
MaJbHas TeJIbHAS
HArpy3Ka B T.4. — padora
BCEro NpaKkTHye-
CKHUX
3aHATHI
BBeaenue 2 2
Paznea 1. Aareopa 137 102 38 33
1.1 Pa3BuTHe MOHATHUS O yMCIe 17 14 2 3
1.2 OCHOBBI TPUTOHOMETPUHU 30 22 10 8
1.3 KopHu, crenienu, u gorapudmel 34 26 8 8
1.4 OyukInn U rpaduku 30 20 8 8
1.5 YpaBHEeHUsI U HEPABEHCTBA 24 20 10 4
Pa3znen 2. Hayana  maremaruye- 54 4 10 12
CKOr'0 aHAJIH3a
2.1 [TocnenoBarenbHOCTH 16 14 2 2
2.2 [TpousBoHas 20 14 6 6
2.3 [TepBo0oOpa3Hasi U HHTETpAI 18 14 2 4
Pasnen 3. KOMﬁI/lHaTOpI/lKZ:, CTATHCTH- 52 32 12 10
Ka M Teopusi BepOSITHOCTEH
3.1 Kombunaropuku 20 16 6 4
32 O1eMeHTHI TEOPUH BEPOATHOCTEH 1 Ma- 3 16 6 6
TeMaTHYeCKON CTaTUCTUKU
Pasnen 4. T'eomeTpust 69 46 18 23
4.1 KoopauHaTs! ¥ BEKTOPBI 20 16 2 4
4.2 [IpsiMble U MIOCKOCTH B IPOCTPAHCTBE 24 20 8 4
4.3 MHOrorpaHHUKH U KpyTJble Tena 23 10 8 13
Hroro 295 224 78 71




COJIEP)KAHUE YYEBHOM JUCITATIINHBI

BBEJIEHUE
MaremaTtuka B HayKe, TEXHUKE, SKOHOMHKE, HH()DOPMAIIMOHHBIX TEXHOJOTUSX U TpPAKTHYE-
CKOM nestenbHOCTU. Llenu u 3anaun n3ydyeHus MareMaTuku pu ocBoeHuu cnenuainbioctu CIIO.
AJI'EBPA
Pa3BuTHE IOHATHS 0 YHCTIE
Ilenple u panuoHanbHbIe uncia. JlelicTBuTenbHBIE yucia. [IpuOIMKCHHBIC BBIYHCICHUS.
KoMmekcHble yncia.

OCHOBbBI TPUTTOHOMETPUH
OcHoOBHbIE IOHATHSA

Paguannas mepa yrna. BpamarensHoe neukeHue. CUHYC, KOCHHYC, TAHT€HC U KOTAHIEHC

YHUCIIA.
OcHOBHBIC TPHTOHOMETPHYECKHE TOMKIECTBA

®opmyisl mpuBeaeHus. Popmyiisl ciaoxeHus. Popmyiisl yasoeHus PopmMylisl 10JI0- BUHHOTO

yria.
IIpeoOpa3oBanusi NpocTeHIINX TPUTOHOMETPHUYECKHUX BbIPasKeHUH

IIpeoOpa3oBaHue CyMMbl TPUTOHOMETPUYECKUX (QYHKLIUN B IPOU3BEIECHUE U ITPOU3BEICHNUS B

CyMMY. Buipaoicenue mpu2onomempudeckux yHKyull uepes maH2enc noJ08UHHO20 apeymMenma.
Tpuronomerpuyeckne ypaBHeHUsI 1 HEPaBEHCTBA

IIpocrelimye TPUrOHOMETPUUYECKUE ypaBHEHUsA. [Ipocmeliuiue mpuconomempuiecKue Hepa-
6eHcmaa.

OO0paTHble TPUTOHOMETPUYeCKHe (PYHKIMH. APKCUHYC, apKKOCUHYC, apKTaHT'€HC.

Ilpakmuueckue 3anamus.

PannanHBIl METOA U3MEPEHUS YTIIOB BPAILLICHMS U CBSA3b C IPaJyCHON MEPOM.

OCHOBHbBIE TPUTOHOMETPHUECKUE TOXKAECTBA, (POPMYJIbI CIIOKEHMSI, YIBOCHUS, Tpeodpa3oBa-
HUE CYMMBbI TPUTOHOMETPUYECKUX (PYHKIMH B MPOU3BEACHHE, TPE0Opa30BaHNEe IPOU3BEIECHUS TPU-
TOHOMETpUYECKUX (QyHKUUH B cymMmy. [IpocTeiinie TpuroHoMeTpuyeckue ypaBHEHUs: U HEPaBeH-
CTBA.

OOpatrHble TpUTrOHOMETpUYECKHE (PYHKIMU: apKCUHYC, apKKOCUHYC, apKTaHI€HC.

KOPHMU, CTEIIEHU U JIOTAPUPMbI

Kopnu u crenenu. Kopan HaTypanapHOM CTENEHU U3 YUCIA U UX CBOMcTBA. CTENEHU ¢ palu-
OHAJIBHBIMU TOKA3aTENsIMU, UX CBOMCTBA. CTENEHU C IEUCTBUTENbHBIMU NOKa3zarensaiMu. Cgoticmea
cmenenu ¢ 0eticmeumenbHblM NoKa3ameiem.

Jlorapugm. Jlorapudgm uuciaa. OcHoBHOe Norapudmuueckoe TOXKIAECTBO. JlecsITUUHBIE U
HaTypanbHble Torapudmel. [IpaBuna aelicteuii ¢ norapudmamu. [lepexos Kk HOBOMY OCHOBAHHIO.

IIpeodpa3oBanue aaredpanyeckux BbIpa:keHuii. [IpeoOpa3oBaHue panMoOHAIBHBIX, Hppa-
[IUOHAJBHBIX CTEMEHHBIX, TOKA3aTEIBHBIX U JIOTAPU(PMUIECKUX BHIPAKCHUM.

Ilpakmuueckue 3anamus.

Apudmerndeckue NeUCTBHUS HA YUCIAMH, HAXOXK/IEHUE MPUOIMKEHHBIX 3HAYCHUN BETUINH
U TIOTPEITHOCTEN BBIUMCICHUN (a0CONIOTHONH M OTHOCUTENBHOMN), CpPAaBHEHHE YUCIIOBBIX BBIpaxke-
HHUI.

Brrunciienue u cpaBHEHUE KOpHEW. BhITONIHEHNE PACYETOB € paguKalamMu.

Pemenue nppannoHanbHbIX ypaBHEeHH. HaxoxneHne 3HaueHu CTeneHer ¢ palluOHAIbHBIMU
nokazarensiMu. CpaBHeHue creneHeil. [IpeoOpa3oBaHus BeIpaXXEHUMN, CONEpKaINX cTeneHu. Pe-
HICHUE TTOKA3aTeJIbHBIX YPAaBHEHUM.

Pemenue npuknaaHeix 3aaad.

Haxoxxnenue 3naueHuii morapudma mo mporu3BOJIFHOMY OCHOBaHMIO. [lepexo oT ogHOTO OC-
HOBaHUS K Apyromy. Beraucnenue u cpaBHeHue norapudmo. JlorapudmupoBaHue u MOTSHIHUPO-
BAaHUE BBIPAXKEHHUIA.



[TpuGnuxKeHHbIe BEIUMCIEHUS U PELIEHHs NPUKIIaJHbIX 3a/1a4.
Pemenue norapupMudeckux ypaBHEHHA.

®YHKIUU, UX CBOMCTBA U TPAOUKH

@yakmuu. O01acTh ONpeAeTCHUsT ¥ MHOXKECTBO 3HAUCHH; rpaduK (yHKINHU, TOCTPOCHUE
rpaduKoB QPyHKINH, 3aJaHHBIX PAa3IMUYHBIMU CIIOCOOAMHU.

CpoiicTBa pyHKIIMH. MOHOTOHHOCTH, YETHOCTh, HEYETHOCTh, OTPAHHYCHHOCTb, MIEPUOTNY-
HOCTb. [IpoMexyTKH Bo3pacTaHusi U yObIBaHUs, HAMOOJIbIIIEE U HAMMCHBIIIEE 3HAUCHHUSI, TOUYKH JKC-
tpemyma. ['paduueckas uHTepnperanus. [Ipumepsl QyHKIIMOHAIBHBIX 3aBUCHMOCTEH B PeabHBIX
IpoIIeccax U sSBICHUIX. Apupmerndeckue onepaunu Haa GyHkuusmu. CinoxHas QyHKIus (KOMITO-
sunus). [lowsimue o Henpepvl@HOCMU DYHKYUL.

Oo6patubie ¢pynkuun. Oonacme onpeodenenus u 001ACMb 3HAYEHUN 00pAmMHOU GYHKYUU.
I'pagux obpamuoii pynxyuu.

CrenenHnble, NOKa3aTelbHbIE, JOTAapUPMUYECKHE U TPHTOHOMETPHYECKHEe (PYHKIHUH.
OOpaTHbIe TPUTOHOMETPUYECKHEe (PYHKIMH

Onpenenenus GyHKIMNA, X CBOMCTBA U Tpa(UKH.

[IpeobpaszoBanus rpadukos. [lapamiensHbIi TEPEHOC, CHMMETPHUSI OTHOCHTEIBHO O0Ceil KOOop-
JUHAT U CUMMETPUS OTHOCUTEIIBHO Hadala KOOPAUHAT, CUMMETPUS OTHOCUTENIBHO MPSAMOHN y = X,
pacTsKEHHUE U CKATUE BIOJIb OCEH KOOPIMHAT.

Ilpakmuueckue 3anamus.

[IpuMepsl 3aBUCUMOCTEN MEXy IEPEMEHHBIMU B PEAIBHBIX IIPOLIECCAX U3 CMEKHBIX JUCLIH-
winH. Onpenenenue Gynkuuii. [loctpoenue u urenue rpadpukoB ¢pyHkuuil. MccnenoBanue QpyHk-
un. CBoiCTBA JMHEHHON, KBaJpaTHYHOW, KYCOYHO-JIMHEHHONH M APOOHO- JTHMHEWHOW (DYyHKITHIA.
HenpepsiBHble 1 nepuoauueckue GyHkunu. CBoiicTBa M rpaguku CHHYyca, KOCUHYCa, TaHTeHCa U
koTaHrenca. O6parupie QyHKIUHU U UX rpadguxku. OdpaTHbie TpuroHomerpuueckue ¢pynkuuu. [pe-
obpa3zoBanus rpaduka Gynkuun. ['apmonndeckue konedbanus. [puknanusie 3agaun. [Tokazarens-
HbIE, JJorapu(MUYECKUE, TPUTOHOMETPUYECKHE YPAaBHEHUS U HEPABEHCTBA.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IMocaenoBareabHocTH. CriocoObl 3a7aHus W CBOWCTBA YMCIIOBBIX I1OCIIEAOBATENBHOCTEH.
[TonsTue o mpenene nocienoBaTebHOCTH. CyIIECTBOBAaHUE Ipe/esia MOHOTOHHON OrpaHMYE€HHOM
nociuenoBarenbHOCTH. CyMMHpOBaHUE mocienoBarenbHOCTed. beckoHeuHo yObIBaromias reomer-
puyecKas porpeccus 1 ee Cymma.

IIpousBoanas. [loHsatne o mMpou3BOJHON (YHKIMM, €€ Te€OMETPHUECKUH U (U3NYecKui
CMbICH. YpaBHEHUE KacaTeabHOU K rpa@uky ¢yHkiuu. [Ipou3BogHbIe CyMMBI, pa3HOCTH, IPOU3BE-
JeHus, yacTHble. [Ipon3BoIHBIE OCHOBHBIX 3NIeMEeHTapHbIX GyHKIMiA. [IpuMeHneHre npou3BoHON K
uccienoBaHuio GyHKUUH U TocTpoeHuto rpadukoB. [Ipon3Boanbie oOpaTHON (YHKIIUU U KOMIIO-
3uIUU QYyHKIUH.

[Ipumepsl KCIONB30BaHUS MPOU3BOJHOM JUIsl HAXOXACHUS HAWIYYIIEero pelieHuss B IpH-
KJIa/IHBIX 3ajadax. Bropas npousBoiHas, ee reoMeTpuueckuil u ¢usnyeckuii cmpici. Haxoxaenue
CKOPOCTH JIJIs TIpoliecca, 3aJaHHOTO (hOpMYJIIOi U rpad) MKOM.

IlepBooOpa3nas u uHTerpana. IIpuMeHeHHe ONpeneIeHHOrO0 MHTErpaja Uil HaXO0XKJIECHUs
wionaau KpuBoiuHeWHo Tpanenuu. ®opmyna Herorona—IJleitonuna. Ilpumepsl mpuMeHeHUs
UHTerpaja B (PU3MKe U TE€OMETPHUH.

Ilpakmuueckue 3anamus.

YucroBas MOC/IeA0BaTENIbHOCTD, CIIOCOOBI €€ 3a/1aHusl, BBIYUCIICHUS YJICHOB MOCIIeI0BaTeNb-
Hoctu. [Ipenen nocnenoBarenbHOCTH. beckoHe4UHO yObIBaroIas reoMeTpryuecKas IporpeccHsl.

IIpon3BoHas: MEXaHUYECKUM U T€OMETPUUECKUI CMBICII IIPOU3BOJHOM.

VYpaBHeHue kacatenpHOM B 00meM Buje. [IpaBuna u popmynsl nuddepennupoBanusi, Tabau-
1a MPOM3BOHBIX 3JeMEHTapHBIX (QyHKIMHA. MccnenoBanue (GpyHKIUM € MOMOIIBIO MPOU3BOIHOM.
Haxoxxnenne HanOobI1Iero, HAMMEHbBILET0 3HAUYCHHSI U SKCTPEMAJIbHBIX 3HAYEHUH (PYHKIIHU.
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Huterpan u nepooOpasnas. Teopema Hetorona—IJleiiOnuma. [lpumeHenne naTerpaia K Bbl-
YUCJIICHUIO (1)I/ISI/I‘IGCKI/IX BCJIMYHH U Hnomaneﬁ.

YPABHEHUA U HEPABEHCTBA

YpaBHeHHUsl M CHCTeMbl YpaBHeHUH. PanyoHanbHble, UppalMOHAIbHbIC, IIOKA3aTENIbHBIE U
TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.

PaBHOCUIIBHOCTBH ypaBHEHUH, HEPABEHCTB, CUCTEM.

OcHOBHbIE ITPUEMBI UX pEIICHUs (Pa3i0XKEHUE HA MHOKUTEJIM, BBEICHHE HOBBIX HEU3BECT-
HBIX, [10JICTAHOBKA, rpaduuecKuii MeTox).

HepaBencrBa. PannoHanbHble, MppalMOHAIbHBIC, [10KA3aTEIbHbIE U TPUTOHOMETPUUECKUE
HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PELICHUS.

Hcnosab3oBanue cBOMCTB M rpagukoB (PYyHKIHUHA NPH pelleHMH YpaBHEHHMH M Hepa-
BeHCTB. Meto/ uHTepBanoB. M300pakeHre Ha KOOPIMHATHOM IIOCKOCTH MHOXECTBA pEIICHUM
YPaBHEHU U HEPABEHCTB C JABYMS IIEPEMEHHBIMU U UX CHUCTEM.

IIpukaagabie 3a1a4n

[IpuMeHeHne MaTeMaTUYECKUX METOJOB JJIs PELICHUS CONEPKATENBHBIX 3a/1a4 U3 Pa3IMYHbIX
obsiacTeil HayKH U MPaKTHKH.

NHTtepnperanus pe3ynbrara, y4eT peabHbIX OTPaHUYCHUM.

Ilpakmuueckue 3anamus.

Kopuu ypaBHenuil. PaBHocunbHOCTh ypaBHeHui. lIpeobpazoBanue ypaBHeHuid. OCHOBHbBIE
IIpUEMBI pellleHus ypaBHeHUH. Pemenue cucreM ypaBHeHui. Vcnonabp3oBaHue CBOMCTB U TpaduKoOB
(byHKUMH 1715 pelieHus] ypaBHEHHH U HEPABEHCTB.

KOMBHUHATOPUKA, CTATUCTUKA U TEOPUS BEPOATHOCTEM
DJIeMeHTbI KOMOMHATOPUKH

OCHOBHBIE TIOHATHS KOMOWHATOPUKHU. 3a/1aud Ha TMOJACYET YMCa pa3MelIeHHH, epecTaHo-
BOK, couertaHuil. Pemenune 3anau Ha nepebop BapuantoB. Popmyna OuHoma HeroTona. CBoiicTBa
OMHOMUHANIBHBIX KO3 duuneHToB. TpeyroiabHuk [lackans.

DJIEeMEHTBI TEOPHH BEPOSITHOCTEH

CoObITHE, BEPOSITHOCTh COOBITHUS, CIIO)KEHHE U YMHOXXEeHHE BeposiTHOcTel. [lonsTue o Hesa-
BUCUMOCTH cOObITHH. J[MCKpeTHas ciydaiiHas BelIMYMHA, 3aKOH €€ pacnpeneneHus. YnucioBele xa-
PaKTEPUCTUKH TUCKPETHOM CilydaiiHOH BelnuuHbL. [IoHsTHE 0 3aKOHE OOJBIINX YHCET.

JIeMEHTBI MAaTeMAaTHYECKON CTATHCTUKH

[IpencraBienue naHHbBIX (TAOJIULIBI, AMATPaMMBbl, T'paUKH), TeHepaIbHasi COBOKYITHOCTb, BbI-
6opka, cpeanee apupmernyeckoe, Meauana. [lonsaTre o 3ajauax MaTeMaTHYECKON CTaTUCTUKH.

Pemrenne nmpakTuueckux 3a1ad ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METOIOB.

Ilpakmuueckue 3anamus.

HcTopus pa3BuTusi KOMOMHATOPUKH, TEOPUH BEPOSITHOCTEN M CTATUCTUKU U UX POJIb B pas-
JUYHBIX chepax yeroBeUecKoi xu3HenesTenbHocTu. [IpaBuna komOuHaTopuku. Pemenne komOu-
HAaTOPHBIX 33Ja4. Pa3menienus, couetanns u nepecranoBku. buaom Herorona n tpeyronsauk Ilac-
kans. [Ipukinagasle 3agaun.

Kitaccnueckoe onpenenenue BEpOATHOCTH, CBOMCTBA BEPOATHOCTEN, TEOPEMA O CYMME BEPO-
aTHocTel. Beruncnenue BepositHocTel. [Ipukinaausie 3agaun. IlpeacraBieHne YUCIOBBIX JaHHBIX.
[Tpuknagueie 3a1a4uu.

T'EOMETPUSA
IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE
B3anmHoe pacnosnokeHue AByX MPAMBIX B MpocTpaHcTBe. [lapanienbHOCTh NpSAMON U MIOC-
koctu. [IapamnensHocTh mockocred. [lepreHIuKyIapHOCTh IPSIMON U IIOCKOCTH. llepnenauky-
JIAp Y HaKJIOHHAs. YTOJI MEXIy IMPSIMOW U IJIOCKOCThIO. JIByrpaHHbIN yroia. YToa Mexay MIOCKO-
cTaMu. [lepneHauKyIsspHOCTh ABYX INIOCKOCTEH.
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I'eomeTprueckue mpeoOpa3oBaHKs MPOCTPAHCTBA: MAPAJUIETBHBIA IIEPEHOC, CUMMETPHS OT-
HOCHUTEJBHO IUIOCKOCTH.

[TapannensHoe mpoekTupoBanue. [lnomans oproroHansHON mpoeknuu. M3o0paxenue npo-
CTPaHCTBEHHBIX (UTyp.

MHoOrorpaHHuKHU

Bepummnbl, pebpa, rpanu MHororpaHHuka. Passeprka. MHororpansbie yribl. Beimykibie
MHOrorpanHuku. Teopema Ditnepa.

[Tpusma. [Ipsmas u HaknoHHas npusMa. [IpaBmibHas npusma. [apannenenumnen. Kyo.

IInpamupa. IlpaBunbHas nupamuaa. Y ceueHHas nupamuja. Terpasap.

Cummetpud B KyOe, B mapajijiesienumesie, B Ipu3Me U nupaMuje.

Ceuenus ky0a, IpyU3Mbl U MUPAMUBL.

[IpencraBienue o MpaBUJIbHBIX MHOTOTPaHHUKAX (TeTpasape, Kybe, OKTasape, 1oeKadape U
HKOCadIpe).

TeJia U MOBEPXHOCTH BpallleHUs

Hunuuap u koHyc. YceueHHbl KoHyCc. OCHOBaHME, BBICOTA, OOKOBAsi TOBEPXHOCTh, 00pazy-
1o1as, pa3peprka. OceBble CEUEHHS U CEUEHUs, TapajllieJIbHbIE OCHOBAHMUIO.

lap u chepa, ux ceuenus. KacarenpHast I0CKOCTh K cdepe.

H3mepenusi B reoMeTpuu
O6beM u ero usmepenue. MarerpansHas ¢popmynna oobema.
®opmyiiel 00beMa Ky0Oa, IPSIMOYTOIBHOTO TapalIeNenuIea, MPu3Mbl, IIHHApa. DopMyisl
o0beMa MUpaMuIbl U KoHyca. DOpMyIIbI TUIOMIAIN TOBEPXHOCTEH IMIMHAPA U KOHyca. DopMyIIbl
o0beMa Imapa u 1miouanu cepsl.
[TonoGue ten. OTHOMIEHUS MIIOLIA /el TOBEPXHOCTEH M 0OBEMOB MOJIOOHBIX TEIl.

KoopauHathl 1 BeKTOpPHI

[IpsimoyronbHas (AekapToBa) cHUCTEMa KOOpPAMHAT B MpocTpaHCcTBe. Dopmyiia paccTOSHUS
MEXY ABYMsS TOUKaMH. Y paBHEHHs c(hepbl, IIOCKOCTU U MPSIMOH.

BexTopsl. Moaynb BekTopa. PaBeHcTBO BekTOpOB. Cii0’K€HUE BEKTOPOB. Y MHOYKEHUE BEKTO-
pa Ha yucio. Pa3oxeHnue BEKTOpa M0 HAIPABJICHUAM. YTOJI MeXAy AByMs BekTopamu. [Ipoekius
BeKTOpa Ha ocb. KoopauHats! BekTopa. CkansipHOE IPOU3BE/IEHUE BEKTOPOB.

Hcnonp30BaHnEe KOOPAMHAT U BEKTOPOB IPU PEIIEHUN MAaTEMAaTUYECKUX U MPHUKIATHBIX 3a-
nad.

Ilpakmuueckue 3anamusn

[Ipu3Haky B3aMMHOTO PacCIOJIOKEHUS MPSAMBIX. YTOJI MEXKIYy NpsAMBIMU. B3anmHoe pacnono-
JKEHUE MPAMBIX U IUIOCKOCTeU. [IepreHIuKysap 1 HaKJIOHHAs K IUIOCKOCTH. YTOJI MEXKY IIPSIMOU U
IJIOCKOCTBI0. TeopeMbl 0 B3aMMHOM PACIIOJIOKEHUN NPsIMOM M TIJIIOCKOCTU. Teopema o Tpex mep-
NEHAUKYJIIpax.

[Ipu3Haky ¥ CBOMCTBA NMapaJUIEIbHBIX U MEPIEHANKYISIPHBIX INIOCKOCTEH.

PaccrosiHME OT TOYKHM 10 IUIOCKOCTH, OT NMPAMOU 0 IUIOCKOCTH, PACCTOSTHUE MEXKY IUIOCKO-
CTSIMH, MEXAY CKPEIMBAIOIUMUCS MPSIMBIMU, MKy TPOU3BOJIBHBIMU (PUTypaMu B IPOCTPAHCTBE.

[TapamiensHOE MPOEKTUPOBAHUE U €TI0 CBOMCTBA. TeopeMa O IUIOIIa U OPTOrOHAIBHOM IIPO-
€KUM MHOTOYTOJIbHIKA. B3anMHOE pacnosioskeHne NpoCTPaHCTBEHHBIX QUTYD.

Paznuunble BUIBI MHOTOrpaHHUKOB. VX m3o0Opaxenus. CeueHusi, pa3BepTKH MHOTOIpaHHU-
koB. [lnmomane nmoBepxHocTH. Buipl cumMeTpuil B npoctpancTBe. CHMMeETpUs TeJl BpallleHUs U
MHOT'OI'paHHHUKOB. Beruucnenue miomaziei u 00beMoB.

Bexkropel. JleiicTBus ¢ BekTopamu. JlekapToBa cucTeMa KOOpIUHAT B MTPOCTPAHCTBE.

VYpaBHeHHE OKpPY>KHOCTH, cepsl, TuIockocTH. PaccrosiHue Mexty Toukamu. [leiicTBus ¢ Bek-
TOpaMH, 3aJaHHBIMU KoopAauHaTaMu. CKalIpHOE NPOU3BEACHHUE BEKTOPOB. BEKTOpHOE ypaBHEHME
IIPSIMOM U INIOCKOCTHU. MICIIoNIb30BaHNEe BEKTOPOB IIPHU JOKA3aTEIbCTBE TEOPEM CTEPEOMETPHUH.
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JIns1 BHEayIUTOPHBIX 3aHATUM CTYJIEHTaM Hapsly ¢ pEHIEHUEM 3a7a4 U BBIIIOJHEHUS TPaKTH-
YECKUX 3a/IaHUN MOKHO TPEUIOKHUTh TeMbI HCCIEAOBATEIbCKUX U pedepaTUuBHBIX padboT, B KOTO-
PBIX BMECTO CEpUM OTAENBHBIX MEJKUX 33a4 U YINPAKHEHUHN MPEAJIaraloTCs CIOKETHBIC 3a/1aHMS,
TpeOyIore JIUTEIBHON paboThl B paMKax OJHON MaTeMaTHYECKON CUTyallud. DTH TEMbI MOTYT

OBITH KaK HHIUWBHUAYAJIbHBIMHA 3aJaHUsAMU, TaK U I'PYIIIIOBBIMU JJIsI COBMECTHOI'O BBIIIOJTHCHUSA HC-
CJICJOBaHUA.

Ilpumepnuvie memul pehepamos (00K1a008), UCC1€008amMenbCKUX NPOEKMO8
HenpepsiBabie 1po6u.

IIpuMeHeHre CI0KHBIX MPOLEHTOB B YKOHOMUYECKUX pacyeTax.
[TapannenbHOE MPOEKTUPOBAHUE.

CpenHue 3HauYCHUS U UX IPUMEHEHUE B CTATUCTHUKE.
BekropHoe 3apanue NpsMBIX U INIOCKOCTEN B IIPOCTPAHCTBE.
CrnosxeHre rapMOHUYECKUX KOJICOaHUH.

['paduueckoe penieHue ypaBHEHUI U HEPABEHCTB.

[IpaBunbpHBIE U OTYNPABUIIbBHBIE MHOTOIPAHHUKHU.

Konunueckue ceyeHust 1 UX IPUMEHEHHE B TEXHUKE.

10 [Tonstue muddepeHnrana u ero MPUIOKEHUS.

11. Cxembl MOBTOPHBIX UCTIBITaHUN bepHyiu.

12. UccnenoBanue ypaBHEHUN U HEPABEHCTB C aPaAMETPOM.

VO NG AW~

13



XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUEBHOM JEATEJbHOCTH CTYIEH-

TOB

Copep:xxanue o0y4eHns

XapakTepucTHKA OCHOBHBIX BU/I0B J1eSITE€JIbHOCTH CTYA€HTOB (HA YPOBHe
yueOHbIX JieiicTBUIi)

BBenenue

O3HAaKOMJICHHE C POJIbI0 MaTeMaTHKH B HayKe, TCXHUKE, YKOHOMHKE, UHGOP-
MAIIMOHHBIX TEXHOJIOTUSIX M TPAKTHYCCKOU NesITeabHOCTH. O3HAKOMIICHUE C
LENSIMU U 3aJlJauaMi U3y4YeHHs] MaTeMaTHKH npu ocBoeHuu npodeccuii CI1O u
crneruansHocTeii CI10

AJITEBPA

PasBurne noHsaTHA 0 UKCIIE

BeimonHenne apudMeTn4ecKkux IeWCTBMH HaJl 4YUCIaMH, cOYeTasl yCTHbBIE H
NHCbMEHHBIE NpUeMBl. HaxoxaeHne NpHOMDKEHHBIX 3HAUYCHHI BEIWYUH U
MOTPEIIHOCTEH BRIYHCICHAN (a0COMIOTHON M OTHOCHUTENBHOI); CpaBHEHHUE YHUC-
JOBBIX BbIpaxkeHHH. HaxoxxneHne ommOoK B IpeoOpa3oBaHUsAX U BEIYHCICHHUSAX
(OTHOCHTCS KO BCEM IMYHKTaM IPOTPAMMBI)

Kopuu, crenenn, jorapugmsi

O3HaKOMIICHHE C IOHATHEM KOpHS N-H CTENEHH, CBOMCTBaMU paJUKalOB H
IpaBUJIaMU CpaBHEHUs KopHell. dopMynupoBaHHE ONpEAETICHUS KOPHA H
CBOWCTB KOpHEH. BeluucieHne U CpaBHEHHE KOPHEH, BBINOJHEHHE MPUKUAKH
3HaveHus KopHs. [IpeoOpa3oBaHue YHMCIOBBIX M OYKBEHHBIX BBIPAKEHHH, CO-
JiepKaluX paauKaibl. BhIMomHeHHe pacueToB No (opmysam, coaepKamuM
paavKanbl, OCYLIECTBIISII HEOOXOJMMBIE IOJCTAaHOBKM U IpeoOpa3oBaHUsL.
OmnpezeneHne paBHOCHIBHOCTH BBIpaXKEHUH ¢ paaukaiaMu. Pemenue upparu-
OHAJBHBIX ypaBHeHUH. O3HAKOMJIEHHE C IOHATHEM CTENEHHU C JeHCTBUTEIb-
HBIM TIOKa3aresneM. HaxoxIeHne 3Ha4eHUH CTEeTeHH, UCIONb3ys IpH HE00Xo-
JUMOCTH MHCTPYMEHTAJIbHBIE CPEACTBA. 3alMChIBAHHE KOPHS N-U CTENEHU B
BUJIE CTETEHH C JpoOHBIM IOKazaTedeM M Haobopor. PopMyimpoBaHHe
CBOWCTB CTeNeHel. BeluMcieHMe cTenmeHell ¢ palMOHAIbHBIM IOKAa3aTeleM,
BBITIOJTHEHNE TIPUKHUAKHM 3HAYCHUS CTETICHH, cpaBHEHHE creneHel. IIpeobpaso-
BaHME YHCIIOBBIX M OYKBEHHBIX BBIPAKCHHH, COACPIKAIINX CTETICHH, IPUMEHSA
cBoiicTBa. PemreHne mokaszaTenbHBIX ypaBHEHHH. O3HaKOMIICHHE C NPHMEHe-
HUEM KOPHEH U CTENEHEH IPU BBIUUCICHUU CPEIHUX, NEICHUM OTPE3Ka B «30-
JIOTOM ceueHuun». Penienye npukiajHbIX 3a/1a4 Ha CJI0KHBIE IIPOLICHTHI

IIpeoGpa3oBanue anredopaunye-
CKHX BbIPaKeHHIt

BeinosiHeHre npeoOpa3oBaHuil BEIpaXKEeHU, TpUMeHeHHe GOopMYJl, CBI3aHHBIX
CO CBOWCTBaMHM cTeneHei u norapupmo. OnpeneneHne 06IacTH JOITYyCTUMBIX
3Ha4YeHHH Jorapu(pMHUYECKOro BhpakeHHs1. Penenne norapuMuieckux ypas-
HEHUH

OCHOBBI TPUTOHOMETPUHA

OcHOBHBIE MOHATHS

W3ydenne pagnaHHOTO METOJa U3MEPEHHs YIJIOB BPallleHUS M MX CBA3M C Tpa-
JIycHo# Mepoit. M300paskeHne yriioB BpallleHUs Ha OKPYKHOCTH, COOTHECEHHUE
BEJINUMHBI YIJa ¢ ero pacnonokeHneM. GopMyInpoBaHUE ONpeeNeHni TpH-
TOHOMETPHYECKNX (YHKIMH Ul YIJIOB IOBOPOTA M OCTPBIX YTJIOB MPSIMO-
YTOJIBHOTO TPEYTOJbHUKA U OOBSICHEHHE MX B3aUMOCBSI3H

OcHOBHBIC TPUTOHOMETPHYe-
CKHE TOKIeCTBa

IIpuMeHeHHEe OCHOBHBIX TPUTOHOMETPUYECKUX TOMKIECTB IJIi BBIUUCICHUS
3HAUYCHHUH TPUTOHOMETPUYECKUX (PYHKIMH 110 OJJHOM U3 HUX

IIpeoGpa3zoBanusi mpocTeinx
TPUTOHOMETPUYECKUX BbIpa-
JKeHH I

N3yyeHne OCHOBHBIX ()OPMYJI TPUTOHOMETPHHU: (POPMYJIBI CIOXKEHHMS, YABOE-
HUS, TPeoOpPa30BaHUS CYMMBI TPUTOHOMETPUIECKUX (YHKINI B IPOU3BEICHNE
" MPOU3BCACHNA B CYMMY U IIPUMCHCHHEC IIPU BBIYHUCIICHUU 3HAYCHUSA TPUIO-
HOMETPHYECKOTO BBIpAKEHHsI U yIpoleHus ero. O3HaKOMJIGHHE CO CBOWMCTBa-
MU CUMMECTPHUU TOYEK HA e}II/IHI/I‘-IHOI\/’I OKPYXHOCTH U MMPUMECHCHHUEC UX JJId BbI-
Bos1a GOPMYII IPUBEACHHUS

IIpocreiimne TPUroHOMETPH-
YyecKHe ypaBHEHUs] U HepaBeH-
cTBa

Pemenne no ¢opmMynaM B TPUTOHOMETPUIECKOMY KPYTy NMPOCTEHIIHNX TPUTO-
HOMETPHUYECKHUX ypaBHeHHUH. [IprMeHeHne oOImMX METOMOB PEUICHUS ypaBHE-
HUH (IpUBeZeHNUE K JIMHEHHOMY, KBaJPaTHOMY, METOJI PA3JI0KEHHsI HA MHOXH-
TEJNW, 3aMEHBI TIEPEMEHHOM) NPU PELICHUN TPUTOHOMETPHUUECKHX YPaBHEHUIL.
VYMeHue oTMeuaTh Ha Kpyre pelleHHs MPOCTEHIINX TPUTOHOMETPUUYECKHX He-
paBEHCTB

ApKCHHYC, aPKKOCHHYC, apK-
TAHT€HC YHCJIA

O3HAKOMJICHHE C MTOHATUEM OOPATHBIX TPUTOHOMETPHYCCKHUX (PYHKIIUIL.
W3ydenue ompeneneHuil apKCHHYyca, apKKOCHHYCa, apKTaHTeHca 4ucia, Gpop-
MYJHUPOBAaHUE UX, U300paKCHUEC HA CIUHUYHON OKPYKHOCTH, IPUMCHCHHE MTPH
pelIeHUU ypaBHEHUH

®YHKIIAN, UX CBOVICTBA U TPA®UKH

14



®ynxnun. [lonsitue o Henpe-
PBIBHOCTH QyHKIUM

O3HaKOMJICHHE C TIOHATHEM INEPEMEHHOW, NMpUMEpaMM 3aBUCUMOCTEH MEXIy
nepeMeHHbIMU. O3HaKOMIICHHE C IOHSATHEM rpaduka, OnpeaeieHHe MpHHAI-
JISKHOCTU TOYKH rpaduky ¢ynkumu. Onpenenenue no Gopmyie npocTeimei
3aBUCHMOCTH, Buja ee rpaduka. Beipaxxenue no ¢popmyiie o HOH nepeMeHHON
yepe3 apyrue. O3HaKOMIIeHHE C onpelelieHneM (QyHKIUH, (HopMyJIUpOBaHHE
ero. HaxoxaeHue o0siactu onpeiesieHust 1 00JIacTH 3HaYeHUH (QYHKIHH

CpoiicTBa ¢pynknuu. I'paduye-
ckasi nHTepnperanus. lIpume-

PbI PYHKIHOHAJIBHBIX 3aBHCH-
MOCTeil B peajibHBIX IIpoueccax
U SIBJICHUSAX

O3HakoMJIEHHE C TpUMEpaMH (YHKIMOHAIBHBIX 3aBHCHUMOCTEH B peabHBIX
mporeccax U3 CMEXHBIX AUCHUIUINH. O3HAaKOMIICHHE C JJOKA3aTElIbHBIMH pac-
CY>KICHUSIMH HEKOTOPHIX CBOHCTB JMHEHHOW M KBaJAPAaTUYHOHN (PyHKIIHIA, Tpo-
BEJICHHE WCCIICIOBAHUS JIMHEHHOH, KyCOYHO-IMHEHHOH, NpOOHO-THHEHHOH
KBaJpaTUYHOW (QYHKINH, mocTpoenue ux rpadukoB. [loctpoeHwme u duTeHHE
rpadukoB ¢ynknnii. MccnenoBarne ¢ynkmm. CocraBieHHe BHIOB (QYHKITHI
10 TaHHOMY YCJIOBHIO, PEIICHHE 3a/1ad Ha SKCTpeMyM. BrimonHenue npeodpa-
30BaHuii rpaduka GpyHKIMN

Oo0paTtHble pyHKINH

W3yyenne moHsATHs 0OpaTHOW (YHKIMH, ONpEeIeseHHE BUAA M IOCTPOCHHE
rpaduka oOpaTHOW (YHKIMH, HAXOXKICHUE ee 00JacTH OompenesieHuss U 00ia-
cTH 3HaueHuH. [IpuMeHeHne cBOICTB (DYHKIMIA TPHU UCCIIEJOBaHUN ypaBHEHUN
W pelIeHnH 3a1a4 Ha dKcTpeMyM. O3HaKOMIICHHE C TIOHSTHEM CII0XHOU (yHK-
IIIH

CreneHHble, MOKa3aTeldbHbIE,
JorapupMuyecKue U TPUroOHO-
Merpuyeckue pynkunu. O0-
paTHbIe TPUTOHOMeETPHYECKHE
pyHkuun

Brrunciienue 3HaueHuil QyHKIMIA 10 3HAUCHHIO apryMmeHTa. OmnpeneneHue mo-
JIOKEHHS TOYKH Ha Tpaduke Mo ee KOOpAMHATaM M HaoOopoT. Mcmons3oBaHue
CBOWMCTB (DYHKIWIA IJIsI CpaBHCHHS 3HAYCHWH cTemeHed wm yorapu¢mos. [lo-
CTpoeHHe TpaMKOB CTEIIEHHBIX M JorapupMuiecKkux QyHKuuil. Pemenune mo-
Ka3aTelbHBIX W JIOTapU(PMUYECKUX YPABHCHHWH M HEPABEHCTB IO M3BECTHBIM
anroputMaM. O3HaKOMJIEHHE C MOHSATHEM HENPEPBIBHON MNEPUOIUYECKON
¢yHKIIMH, HOPMYITHPOBAHNE CBOMCTB CHHYCa U KOCHHYCa, IIOCTPOCHUE UX Tpa-
¢uxoB. O3HaKOMIICHHE C MOHSATHEM T'apMOHUYECKHX KOJIeOaHWH W MpUMepaMu
rapMOHUYECKHX KoJIeOAHHUH JUIsl OMMCAHUs MIPOLIECCOB B (PM3HMKE M IPYyTUX 00-
nmacTax 3HaHMA. O3HaKOMJIGHHE C TIOHSATHEM Ppa3pbhIBHOW MEPHOTUYECKOH
(hyHKIMH, GOPMYNIHPOBAaHUE CBOWCTB TaHTE€HCA M KOTAHTEHCA, IOCTPOCHUE HX
rpadukoB. [Ipumenenue cBoiicTB (QyHKUMIT AJsl CpaBHEHUs 3HAYCHUI TPUro-
HOMETPHYECKUX (YHKIMH, PELIeHHs TPUTOHOMETpHYECKHUX ypaBHeHHi. Ilo-
cTpoeHHe rpaIKoB OOPATHBIX TPUTOHOMETPUUECKUX (DYHKIIUH 1 olpeiesieHne
10 rpauKaM X cBOMCTB. BrimonHeHne npeodpazoBanHus rpaduKoB

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

ITocnexoBaTeIbHOCTH

O3HaKOMJICHHE C TIOHSATHEM YHCIOBOW TOCIEIOBATEIFHOCTH, CIIOCO0aMH ee
3aJJaHusI, BRIYHUCICHUSAME e¢ WwieHoB. O3HAKOMJICHHE C TOHSATHEM Ipezena Io-
cienoBaTelbHOCTH. O3HAKOMIICHHE C BBIYHCICHHEM CYMMBEI OECKOHEYHOTO
YUCIIOBOTO psAlla HA MPHMEPE BBIYHUCICHUS CYMMBI OSCKOHEYHO YOBIBaromIeit
TEOMETPUYECKOW Mporpeccud. PemeHne 3aqad Ha MpUMeHeHHe POPMYIIBI CyM-
MbI 0€CKOHEUHO YOBIBAIOIIEH T€OMETPUIECKON MIPOTPECCUH

Hponmonnaﬂ H €€ IpuMeHe-
HUE

O3HakOMJIEHHE C MOHITHEM NPOM3BOJHON. V3yuenne u dopmynupoBaHue ee
MEXaHHYECKOTO M T'€OMETPUYECKOTO CMBICNIA, N3yUeHHE allTOpUTMa BBIYHCIIE-
HUS TIPOM3BOAHON Ha MpH- Mepe BBIYNCICHHUS MTHOBEHHOH CKOPOCTH U YTIO-
Boro kodddunuenta kacarenpHoi. CoCTaBleHHE YpPaBHEHHS KacaTeIbHOH B
o0mreM Buzae. YcBoeHue mpaBwi 1udGepeHIINpOBaHNS, TAOINIB TIPOM3BOIHBIX
JJIEMEHTapHBIX (QYHKIUWHA, MpuMeHeHue Uil JuddepeHupoBanns (QyHKIUH,
COCTaBJICHUSI YPABHEHUs KacaTelnbHOW. M3yueHue TeopeM O CBSI3M CBOMICTB
(YHKIIMM ¥ TIPOM3BOJHOM, (opMyarpoBKa ux. [IpoBeneHne ¢ moMmouipo npo-
M3BOJHOM wWccnenoBanHus (QyHKUMH, 3a- AaHHON (opmyioil. YcraHoBieHHe
CBSI3M CBOMCTB (DYHKIMU W TPOM3BOJHON 1O MX rpadukam. IIpumenenue npo-
W3BOJHOM /IS pelleHus 3a/lad Ha HaxOXK/JIeHHE HauOOJbIIero, HAaMMEHBIIETO
3HAYCHHS M HAa HAXOX/ICHHE IKCTpeMyMa

IlepBooOpa3Hasi U HHTerpaJ

O3HakoMJICHHE C TTOHATHEM HHTETpasia M mepBooOpas3Hoil. Mzydenune mpasuia
BBIYUCIICHHUS TIepBooOpa3Hoii u Teopemsl Hpioroma— JleiOnnma. Pemenue
3aJa4d Ha CBA3b IEPBOOOPA3HON M €€ MPOU3BOJHOM, BHIYMCICHHE NIEPBOOOPaAs3-
HOW ayisi maHHOW (yHKIMHU. PemieHwe 3amad Ha NMPUMEHEHHE WHTErpaia Ui
BBIYHCIIEHHS (PH3MIECKHUX BEIMUUH U IUIOMACH

YPABHEHUSA U HEPABEHCTBA

YpaBHeHUsI H CHCTEMBbI yPaB-
HeHuii HepaBeHcTBa u cucre-
Mbl HEPABEHCTB € IBYMsI nepe-

O3HaKOMIICHHE C TIPOCTEHITIMH CBEICHUAMH O KOPHSX anreOpandeckux ypas-
HEHUMH, OHATHAMU UCCIIEIOBAHNS YPABHEHHUH U CUCTEM ypaBHEHHU. 3yueHue
TEOpUU PAaBHOCWJIBHOCTH YpaBHEHHH M ee mpumeHeHus. [loBropeHue 3amucu
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MEHHBIMH

peLICHUs CTaHIapTHBIX ypaBHEHHH, IPHEMOB ITPpeo0pa3oBaHus YpPaBHEHUH JUIs
CBEJICHMS! K CTaHAApPTHOMY ypaBHEHMIO. PellleHue pannoHalbHBIX, MPpalno-
HaJIbHBIX, ITOKA3aTeNIbHBIX U TPUTOHOMETPHYECKUX ypaBHEHWH u cucrem. Mc-
MOJIb30BaHUE CBOMCTB ¥ rpaMKoB (DYHKIMH AJisl pemienus: ypasHeHuil. [losro-
pEeHHE OCHOBHBIX IIPHEMOB PELICHUs CUCTeM. PerieHre ypaBHEeHHI ¢ IpUMeHe-
HHEM BCEX MPUEMOB (pa3JIoKEHUS] HA MHOXKHUTEIIH, BBEJCHUSI HOBBIX HEU3BECT-
HBIX, ITOJCTAHOBKHM, rpauyeckoro Merona). Penrenne cucreM ypaBHEHHi c
MPUMEHEHUEM DPa3lIMYHBIX CHOCO00B. O3HAKOMIICHHE C OOIIMMH BOIIPOCAMHU
pelICHNs] HepaBeHCTB M HCIIOJIL30BaHUE CBOMCTB M rpaduKoB (GyHKUIUHA mpH
pelIeHHH HepaBeHCTB. PemeHne HepaBeHCTB U CUCTEM HEPaBEHCTB C NPHMEHe-
HHEM Pa3IMYHBIX CI0co00B. [IpuMeHeHHe MaTeMaTHYecKuX METOHOB UL pe-
IICHUS COZEPIKATENBHBIX 3a/1ad M3 Pa3iIM4YHBIX 00NacTeil HayKd W HPaKTHUKH.
HHTepnpeTHpoBaHUe Pe3yJIbTaTOB C YUETOM PEaIbHBIX OrpaHUYEHHN

3JEMEHTbI KOMBUHATOPUKHU, TEOPUU BEPOSITHOCTEM U CTATUCTHKH

OcHOBHBIC NOHATHSI KOMOHHA-
TOPUKH

W3yyenue npaBuia KOMOMHATOPUKH M NPUMEHEHUE NMPU PELIEHMH KOMOWHa-
TOPHBIX 33j1a4. Pelenne KOMOMHATOPHBIX 33724 METOZOM Iepedopa U 1o mpa-
BUITy YMHOXeHHUs1. O3HaKOMJICHHE C MOHSATHAMH KOMOWHATOPHKU: Pa3MeIlleHH-
SIMH, COYETAHUSIMH, IEPECTAaHOBKaMU U (pOpMyJIaMu Ui uX BeraucieHus. O0b-
SCHEHUE U PUMEHeHne GOopMyJI JUlsl BBIYHUCIICHHS Pa3MEIleHNH, epecTaHOBOK
W COUeTaHW Npu pereHny 3anad. O3HakomieHue ¢ buHomoMm HeroToHa U Tpe-
yroneHUKoM [lackans. PemieHue mpakTHYECKUX 3a[a4 C MCIOJBb30BaHUEM I10O-
HSTUH 1 IpaBUI KOMOMHATOPUKHI

DJieMeHTbI TEOPUH BEPOSITHO-
creii

Wzydenne KIaccH4ecKOTO OMpENCICHUS BEPOSTHOCTH, CBOWCTB BEPOSTHOCTH,
TEOpPEMBI O CyMMe BEpOsTHOCTEH. PaccMoTpeHre mpuMepoB BEIYHCICHHUS BEPO-
SITHOCTEH. Perenne 3a1a4 Ha BRIYHMCICHUE BEPOSITHOCTEH COOBITHI

IIpeacraBiaenue JaHHBIX (TA0-
JIMLBL, JMATPaMMBbl, rpaduKu)

O3HaKOMJICHHE C TPEICTABICHUEM YHCIOBBIX AAHHBIX M MX XapaKTepHCTHKa-
Mu. Pemenne mpakTHueckux 3agad Ha 00paOOTKy YHCIIOBBIX JAHHBIX, BBIYHC-
JICHHE UX XapaKTePUCTHK

I'EOMETPUSA

IpsiMble ¥ NJIOCKOCTH B MPO-
CTpaHCTBe

DopMyIMpPOBKa U MPUBEICHUE J10KA3aTEIbCTB IPU3HAKOB B3aUMHOI'O DPACIIO-
JIOJKEHUS MPSIMBIX U IUIOCKOCTEN. Pacno3HaBaHue Ha yeprexax U MOAEIIX pas3-
JIMYHBIX CIIy4aeB B3aMMHOTO PACIIONIOKEHUS MPSAMBIX U MJIOCKOCTEH, apryMeH-
TUPOBAHUE CBOUX CyXJAeHUW. DOpMYJIMPOBAHUE ONPEACIICHUHN, IPU3HAKOB U
CBOMCTB NapajjieNbHBIX W MEPIeHANKYJISPHBIX IUIOCKOCTEH, NBYTPAaHHBIX H
JUHEHHBIX yTJIOB. BRINOTHEHNE MOCTPOEHHS YIIIOB MEXAY NPSAMBIMHU, NMPSIMOI
U MJIOCKOCTBIO, MEXKAY IIOCKOCTSAMHU IO ONHCAHHIO U PAaClO3HaBaHHE MX HaA
Mojensax. [IpuMeHeHne IpU3HAKOB U CBOWCTB PACIIONIOKEHHS MPSAMBIX U ILIOC-
KOCTeH mpH penieHun 3anad. M3o0pakeHne Ha pUCYHKAaX W KOHCTPYHPOBaHHE
Ha MOJENAX MEPIEHAMKYISIPOB U HAKIOHHBIX K IUIOCKOCTH, HNPSMBIX, Mapa-
JIETBHBIX IUIOCKOCTEH, YIJIOB MEXIy NPSMOH M IUIOCKOCTBIO M 0OOCHOBaHHE
noctpoeHus. Perenue 3a1ay Ha BEIYUCICHUE TEOMETPUYECKUX BelnyuH. Onu-
CBIBAaHUE PACCTOSHHUA OT TOUKH JI0 TUIOCKOCTH, OT MPSMOH J0 IIIOCKOCTH, MEX-
Iy TUIOCKOCTSIMH, MEXIY CKpPEIIMBAIOUIUMHUCS MPSMBIMHU, MEXIY MPOHU3BOJIb-
HBIMH (purypamu B mpocTpaHcTBe. PopMyIHpOBaHUE U JTOKAa3BIBAHHE OCHOB-
HBIX TEOPEM O PACCTOSHUAX (TEOpeM CYIIEeCTBOBAaHUS, CBOMCTBA). M300paxe-
HHE Ha YepTe)XaxX W MOJENAX PacCTOSHUS M ODOCHOBaHHME CBOWX CYXKICHHH.
Omnpenenenre u BbIYKMCIEHUE PACCTOSHUN B mpocTpaHcTie. [IpuMenenue gop-
MyJ U TEOpEeM IUIaHUMETPUH AJIs pemeHus 3afad. O3HaKOMIICHHE C NOHATHEM
HapaielbHOro MPOeKTUPOBaHUs U ero cBoiictBamu. dopMynupoBaHue Teope-
MBI O IJIOMIAJX OPTOrOHAIBLHOW MNPOEKLIUH MHOrOyroibHHUKa. IIpuMmeHeHHe
TEOpHUH Il 0OOCHOBAHMS IOCTPOCHMH M BBIYMCIEHUH. ApPryMEHTHPOBaHHE
CBOUX CY)KJICHHH 0 B3aMMHOM PacIIoJIOKEHHH IPOCTPAHCTBEHHBIX (QHUTYD

MHoOrorpaHHUKH

OnucaHue M XapakTepUCTHKA Pa3IMYHBbIX BUAOB MHOTOI'PAHHUKOB, MEpEUHC-
JIEHUE WX DJIEMEHTOB W CBOMCTB. M300parkeHNe MHOTOTPAHHHUKOB U BBITIONHE-
HHUE MMOCTPOCHUA Ha 1/1306pa>1<em/mx 1 MOJCIIAX MHOT'OT'PaHHUKOB. Brruucnenune
JUHEHHBIX 3JIEMEHTOB M YTJIOB B MPOCTPAHCTBEHHBIX KOH(HUTYypamusax, apry-
MEHTHPOBAaHHE CBOWX CYXICHHH. XapaKTepHCTHKAa W M300pakeHHe CedeHus,
pa3BepTKH MHOTOTPAHHUKOB, BBIUMCIICHUE TIIOmaael nmosepxHocteit. Iloctpo-
€HHUe MPOCTEHINX ceueHn Ky0a, MpU3Mbl, upaMubl. [Ipumenenne GakToB 1
cBeJieHU U3 ianuMeTpun. O3HaKOMIIEHUE C BUAAMH CUMMETPHUI B IPOCTPaH-
cTBe, (QOpPMyIUPOBAHKE ONIPEIICIICHUI U CBOMCTB. XapaKTePUCTHKA CUMMETPHH
TeJ BpalleHHs U MHOTOIpaHHUKOB. [IpuMeHeHre CBOMCTB CUMMETPHUH MPH pe-
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HICHUH 3aJa4. Hcnonn3oBanue npnoGpeTeHme 3HAHMI JJI1 UCCIICOOBAHUA U
MOACIUPOBAHUA HECIOKHBIX 3a4a4. I/I306pa)K€HI/Ie OCHOBHBIX MHOI'OT'PaHHUKOB
1 BBINOJHCHHUC PUCYHKOB IO YCJIOBUAM 3a1a4

Tesia U MOBEPXHOCTH Bpaliie- O3HaKOMJICHHE C BUAAMU Tell BpalleHUs, (POPMYIHUPOBAHUE UX OMPEICICHUN 1
HHUA cBOMCTB. DPOPMYJIUPOBAHUE TEOPEM O CEUYECHUH LIapa IMIIOCKOCTHhIO U IIOCKO-
CTH, KacaTeJbHOW K cepe. XapaKTepuCTHKa M M300paKCHUE TENl BpAICHUS,
WX pa3BEPTKH, ceueHus. Perenne 3a1ay Ha MOCTPOCHUE CEUEHUH, BEIUMCIICHNE
JUIMH, pAacCTOSIHUM, yIJI0B, Iutomanei. [IpoBeneHne qoka3aTeNbHBIX paccyXae-
HUM NpU pelleHuu 3aaad. [IpumeHeHHe CBOMCTB CUMMETPUU IPU PEIICHUU
3a/1a4 Ha TeJa BpalleHUs, KOMOMHAIIO Tel. M300pakeHe OCHOBHBIX KPYTIIBIX
TeJ1 M BRIIOJTHEHUE PUCYHKA IO YCIIOBHIO 3a1a91

HN3mepenus B reomeTpum O3HaKOMIICHHE C TIOHATHAMH IUTOMIANH M 00beMa, aKCHOMaMH W CBOWCTBaMH.
Pemenne 3amau Ha BBIYHCICHHUE IUIOMAACH IUIOCKHX (QUTYp ¢ MpUMEHEHHEM
COOTBETCTBYIONINX (opMys u (akTOB U3 IUIAHUMETPHH. V3ydeHne TeopeMm o
BBIYUCIICHIHH O00BEMOB MPOCTPAHCTBCHHBIX TEJN, PEIICHHE 3a7a4 HA MpPUMCHE-
Hue (HopMyJ BhIUUCICHHS 00beMOB. M3yueHre GpopMyIt sl BEIYUCICHHS TLTO-
maned MOBEPXHOCTEH MHOTOTPAaHHUKOB M Ted BpamieHus. O3HaKOMIIEHUE C
METOJIOM BBIYHCJICHUS ILJIOIIAH MOBepXHOCTH chephl. PerieHue 3amau Ha BbI-
YUCJIEHUE TIONaJieil HOBEPXHOCTU NPOCTPAHCTBEHHBIX TEJ

KoopauHaTel u BeKTOPHI O3HaKOMJICHHE C IOHATHEM BeKTopa. M3yueHne gekapToBOM CUCTEMbI KOOPIH-
HAT B IPOCTPAHCTBE, HOCTPOECHHUE 110 33JaHHBIM KOOPANHATAM TOYEK U MIOCKO-
CTEH, HAXOXKAECHUE KOOPAUHAT TOUEK.

Haxoxnenne ypaBHEHHI OKpY>XHOCTH, cepbl, INIOCKOCTH. Brrancnenue pac-
CTOSIHUI M€Ky TOUKaMH.

W3ydenne CBONCTB BEKTOPHBIX BEJIWYMH, MPAaBUI Pa3IOKEHHS BEKTOPOB B
TPEXMEPHOM INPOCTPAHCTBE, MIPABHUI HAXOXKACHUS KOOPAMHAT BEKTOpa B MPO-
CTPAHCTBE, IIPABUJI ICUCTBUN C BEKTOPAMH, 3aJJaHHBIMU KOOPJAUHATAMHU.
IIpuMmeneHue Teopuu IIpU PELICHUM 3a4ad Ha AeHCTBUs ¢ Bekropamu. M3yde-
HUE CKAJISIPHOIO NPOU3BEACHUS BEKTOPOB, BEKTOPHOI'O YpaBHEHUS INPSMOH U
m10cKocTy. IIpuMeHeHue Teopuu Mpy peleHuy 3aa4 Ha ACUCTBUS C BEKTOpa-
MU, KOOPJUHATHBII METOJ, IPUMEHEHUE BEKTOPOB JIsl BHIYMCIEHUS BEJIUYUH
YIJIOB U PACCTOSTHUI.

O3HaKOMIIEHHE C JOKa3aTeNbCTBAMH TEOPEM CTEPEOMETPUH O B3aMMHOM pac-
MOJIOKEHUU MPSIMBIX U TIOCKOCTEN C HCIOJIb30BAHUEM BEKTOPOB.

YYEBHO-METOJIMYECKOE U MATEPHAJIBHO-TEXHUYECKOE OBECHHEYEHHE
MMPOI'PAMMBbI YYEBHOU JUCHUIIJINHBI I1/1.01 MATEMATHUKA: AJITEGPA U
HAYAJIA MATEMATHYECKOI'O AHAJIM3A; 'TEOMETPUSA

OcBoenne mnporpaMMbl yueOHOM AMcUUIUIMHBI «MareMaTHkay MpeanojaraeT Hajlu4yue B
npodeccuoHanbHOM 00pa3oBaTeIbHON OpraHU3aliy, pealu3yollell 00pa3oBaTENIbHYIO IPOrpaMMy
cpenHero oobiiero oopasoBanus B npezenax ocsoeHus [IIICC3 Ha 6a3ze ocHOBHOTO 00111eT0 00pa3o-
BaHHUA, y4eOHOro KaOuMHEeTa, B KOTOPOM HMMEETCS BO3MOXKHOCTh OOECHEeUUTh OO0Yy4arolUMCsl CBO-
60aHbI ocTyn B IHTEpHET BO BpeMs yueOHOTr0 3aHATHUS U NTEPUO/1 BHEYUEOHOM eI TeIbHOCTH.

[Tomemenue KaOuHeTa JOJIKHO YIOBJIETBOPATH TpeOOoBaHUSAM CanurapHo-
snueMuoIorndeckux npasui u HopMaTuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAIIEHO THIIO-
BBIM 00OPYZOBaHUEM, YKa3aHHBIM B HACTOSIIMX TPEOOBAHUSAX, B TOM YHCIIE CIICIIUATN3UPOBAHHON
yueOHOI MeOenbIo U CpecTBaMU 00yUEeHHs, TOCTATOYHBIMHU ISl BBIIOJIHEHUSI TPeOOBaHUH K ypOB-
HIO TMOJITOTOBKHU O0YYarOIINXCS.

B kabunere OMKHO OBITH MYJIBTUMEAUNHHOE 000PYOBaHUE, TOCPEICTBOM KOTOPOTO y4acT-
HUKHA 00pa30oBaTENIbHOTO MpOoIecca MOTYT MPOCMAaTpUBaTh BU3YallbHYIO MH(OpPMALIMIO 110 MaTeMa-
THKE, CO3/1aBaTh IPE3CHTAIUH, BUI€OMATEPUAIIbl, UHBIE TOKYMEHTHI.

B cocraB yueGHO-METOIMYECKOT0 U MaTepUaibHO-TEXHUYECKOTO 00eCTeueHHs! MporpamMMbl
y4eOHOU TUCIUTUIMHBI «MaTeMaTruKay BXOISAT:

- MHOTO(YHKIIMOHAJIbHBIA KOMIUIEKC MPEno/1aBaTes;
- HarJIsHbIE TOCOOUS (KOMIUIEKTHI Y4eOHBIX TaOJIHUL, TJIAKaTOB, IOPTPETOB BBLAAIONIUXCS YUCHBIX-
MaTEeMaTHUKOB U JIp.);
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- UH(pOPMALIMOHHO-KOMMYHHKATHUBHBIE CPEJICTBA;

- 9KPaHHO-3BYKOBBIE ITOCOOUS;

- KOMILIEKT TeXHUYECKON JOKYMEHTAllMU, B TOM YHCJIe MaclopTa Ha CpeACcTBa 00yUeHus, HHCTPYK-
IIUU TI0 UX UCIIOJIb30BAHUIO U TEXHUKE 0€30TacHOCTH;

- OubmoTeuHbIit GOHI.

B Oubmuoteunsiii (GoHI BXOAAT Y4eOHUKH, ydeOHO-MeTomudeckue KoMmruiekTol (YMK),
o0ecrnieurBaroIle OCBOCHHUE yueOHOM TUCIUILIMHBI «MaTemMaTruka) Uil JOMyIEeHHbIE I UCIIOb-
30BaHUs B MPo(hecCHOHAIBHBIX 00pa30BaTEIBHBIX OPraHU3aIUAX, PEATU3YIONIUX 00pPa30BaTEIbHYIO
porpamMmy cpeaHero oomiero oopazoanus B npeaenax ocsoenus [IIICC3 na 6a3e ocHOBHOTO 00-
uiero oopazoBaHusl.

bubnuoreunsiit GoHT MOKET OBITH AOMOJHEH SHIUKIONEAUIMU, CIPABOYHUKAMHU, HAYYHOMH,
Hay4HO-IIOIYJIAPHOM U IPYroM JINTEpaTypoOy 110 MAaTEMAaTHKE.

B npouiecce ocBoeHus nporpaMmbl yueOHOU TUCHUILIMHBI « MaTemMaTrukay CTyAeHThI T0JKHBI
MOJIYYUTh BO3MOXKHOCTB JIOCTYNa K 3JIGKTPOHHBIM y4€OHBIM MarepuaiaMm 0 MaTeMaTHKe, UMEIOo-
IIMMCsl B CBOOOJIHOM JOCTyrme B ceTH VHTepHeT (dJMEeKTPOHHBIM KHHUTaM, MPAaKTHKyMaM, TECTaM,
Marepuaiam EI'D u np.).

18



PEKOMEHIAYEMAS JIUTEPATYPA
i cTyeHTOB

1.JopodeeBa, A.B. Maremaruka : y9eOHUK Ui CpeIHEro mpodecCHOHATLHOTO 00pa3oBaHUS /
A. B. lopodeeBa. — 3-e uzn., nepepad. u qon. — Mocksa : U3parensctBo HOpaiit, 2023. — 400 c.
2. BaBpuH, U. 1. Maremaruka : yueOHUK U TPAKTUKYM I CpeIHEro mnpodeccHoHaibHOro odpa-
3oBanus / . W. baBpun. — 2-e u3n., nepepad. u non. — Mocksa : M3narensctBo FOpaiit, 2023. —
616 c.

3. MaremaTuka : y4eOHUK Uil cpeaHero npodeccuoHaibHoro oopazosanus / O. B. TatapHUKOB [u
ap.] ; mox obmel pemakmueit O. B. TatapaukoBa. — Mocksa : M3garenscTBo FOpaiit, 2023. —
450 c.

4. ITaBmouenko, 0. B. MaremaTnka : y4eOHUK M MPAKTHKYM Ui CPEIHEr0 MPOopeCCHOHATBHOTO
obOpazoBanus / 10. B. IlaBarouenko, H. III. Xaccan ; 3 (o) o0mren penaKuuen
1O. B. IlaBntouenko. — 4-e u3n., nepepad. u gomn. — Mocksa : UznarensctBo FOpaiit, 2023. —
238 ¢

s npenogasaresiei

®denepanpHblil 3ak0oH «O0 oOpa3zoBanuu B Poccuiickoit deneparum»

ot 29.12. 2012 Ne 273-®3 (B pen. ®enepanbubix 3akoHOB oT 07.05.2013 Ne 99-@3, or
07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-D3, ot 25.11.2013 Ne 317-
@3, o1 03.02.2014 Ne 11-®D3, ot 03.02.2014 Ne 15-P3, ot
05.05.2014 Ne 84-®3, ot 27.05.2014 Ne 135-d3, ot 04.06.2014 Ne 148-D3, ¢ u3M., BHCCEHHBIMU
®enepanbubiM 3akoHOM OT 04.06.2014 No 145-D3, B pea. Ot 03.07.2016, ¢ uzm. ot 19.12.2016.)

[Tpuka3 Munucrepcta obpazoBanus u Hayku P® ot 31 nexabpst 2015 r. N 1578 "O BHece-
HUU U3MEHEHUH B (peliepajbHblii TOCYJapCTBEHHBIN 00pa30BaTEeNIbHbBIN CTAaHAAPT CPEIHErO 0OIIEro
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ITpuka3 MunucrepctBa oopazoBanust U Hayku P® ot 17.05.2012 Ne 413 «O06 yTBEepKIeHUU
(dbenepalibHOTO0 TOCYIapCTBEHHOTO0 00pa30BaTEIbHOTO CTaHJIapTa CpeaHero (IMOJIHOro) odIiero 0o-
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[Ipukaz MunuctepctBa oOpasoBanust U Hayku PD ot 29.12.2014 Ne 1645 «O BHeceHuu u3-
meHeHuit B [Ipuka3z MunuctepcrBa oOpa3oBanus U Hayku Poccuiickoit @eneparuu ot 17.05.2012
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[TuceMmo JlenmaprameHTa rocy1apcTBEHHON MONUTHUKH B cepe MOArOTOBKU pabounXx KaJpoB U
JIIO MunuctepctBa oOpa3oBanusi 1 Hayku P® ot 17.03.2015 Ne 06-259 «Pexomennauuu mo op-
raHu3alK MOTY4YeHHs] CpeAHero obiiero oOpa3oBaHus B Ipeleiax OCBOEHHS 00pa30BaTENIbHBIX
IIpOrpamMM CpeHEro npodeccuoHanbHOTo 00pa3oBaHMs Ha 6a3e OCHOBHOTO 00IIero o0pazoBaHUs ¢
y4eToM TpeOoBaHUM (enepalibHbIX T'OCy/IapCTBEHHBIX 00pa30BaTENIbHBIX CTaHAAPTOB U IMOJyYae-
Mo#i Ipodeccru MM CTIEUATBHOCTH CPeIHEro NMPo(hecCHOHATILHOTO 00pa30BaHUs.
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