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MHNOACHUTEJIBHASA 3AIINCKA

[Iporpamma o6meoOpazoBaTenbHON y4deOHOH auciuiuinHa «MaTtemaruka: anaredbpa u
Hayajla MaTeMaTU4YeCKOro aHalln3a; reoMeTpus» (nanee — «MaremaThka») npeJHa3HaueHa AJs
M3YYCHHUS MAaTeMaTUKH B MNPOoQecCHOHANBHBIX o00pa3zoBaTenbHbix opranuzamusx CIIO,
peam3yronux 00pa30oBaTENbHYIO TPOTpaMMy CpenHero obmero oOpa3oBaHus Ha 0ase
OCHOBHOTO 001Iero o0pa3oBaHHs NpU TMOJATOTOBKE CIELUUAINCTOB CpPEAHETO0 3BEHA 110
cnenuanbHocTh 23.02.03 Texamueckoe 00CITy)KMBaHHE U PEMOHT aBTOMOOHIIBHOTO TPAHCIIOPTA.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuii @I'OC COQO, npeabsSBIIEMBIX K
CTPYKTYpE, COJIEP)KaHUIO M PE3ylIbTaTaM OCBOEHMS y4eOHOW IUCUMIUIMHBI «MaTemaThkay, B
COOTBETCTBUU ¢ PexoMeHIanusMu 0 OpraHu3alyuy MOIy4eHUsl CPEJHEro 001Iero oopa3oBaHus
B IIpe/esiaXx 0CBOSHHs 00pa30BaTENIbHBIX MPOrPaMM CPEIHETO MPO(PEeCCHOHATBHOTO 00pa30BaHuUs
Ha 0a3e OCHOBHOro oOmiero oOpa3oBaHus ¢ ydyeToM TpeboBaHMM  (eaepaabHBIX
rOCy/lapCTBEHHbIX ~ 00pa30BaTENIbHBIX  CTaHJAPTOB M MOJydaeMoW mpodeccuu  WiH
CHEIUAIFHOCTH  CpenHero mpodeccuoHanbHOro oOpa3zoBanus (muchbMo  [lemapramenta
roCyJapCTBEHHON TOJUTUKH B cepe moarotoBku padoumx kaapoB u IO MunoOpHayku
Poccum ot 17.03.2015 Ne 06-259).

Copepxanue nporpamMmsl «MaTemaTuka» HalpaBlIe€HO Ha JOCTHKEHHUE CIIETYIOIINX
neJse:

* obOecrieueHne CHOPMUPOBAHHOCTH TPEJCTABIECHUNA O COIMAIBHBIX, KYJIbTYPHBIX |
HUCTOPUYECKUX (DAKTOPaX CTAHOBJICHUS MAaTEMAaTHKU;

* o0ecrnieueHue cHPOPMUPOBAHHOCTU JIOTMUECKOTO, AITOPUTMUYECKOTO U MATeMaTUYECKOTO
MBIIILICHHS;

* o0OecnieueHne c(HOPMHUPOBAHHOCTH YMEHUH MPUMEHSTH MOJTyYCHHBIC 3HAHUS MIPH PEIICHUN
pa3IMYHbIX 33]1a4;

* oOecrnieueHue Cc(HOPMUPOBAHHOCTH  TPEACTABIEHUH O MaTeMaThke Kak  YacTH
o0l1eYeoBeuecKol KyabTyphbl, YHUBEPCATILHOM SI3bIKE HayKH, MO3BOJIAIOLUIEM OMHCHIBATh
Y U3y4aTh peajbHbIe MPOLECCHI U SBICHHUS.

B mporpaMmy BKITIOUYEHO cOJeprKaHHe, HampaBlieHHOE Ha (opMHpoBaHHE y CTYIEHTOB
KOMITIETEHIMI, HEOOXOAMMBIX JUIsi KadyeCTBEHHOIO OCBOCHHSI IMPOrpaMMbl MOJATOTOBKHU
cnermanuctoB  cpexHero 3BeHa (IIIICC3)mo  cmemmanmpHOocTH  23.02.03  Texuuueckoe
oOciaykKMBaHUE U PEMOHT aBTOMOOWJIBHOTO TpaHCHOpTaHa Oa3e OCHOBHOTO OOUIEro
o0OpazoBaHwUsI.

[IporpamMmma MOXeET UCHOJIB30BATHCS IPYTUMH PO(GECCHOHATEHBIMHU 00pa30BaTeIbHBIMU
OpraHM3alUsIMH,  pealu3yloUUMU  o0pa3oBaTeNbHYIO  MPOrpaMMy  CpeaHEero  oOIiero
oOpazoBaHusi Ha 0a3e OCHOBHOro obmiero oOpaszoBanms B mpenenax ocBoenus [IIICC3 mo
cnenuansHoctu 23.02.03 Texuudeckoe oOCIy)KMBaHHE U PEMOHT aBTOMOOHIILHOTO TPaHCTIOPTA.

B paszpmene mporpammel «CopnepxaHue y4eOHON TUCIHHUIUTUHBDY KypCHBOM BBIJCIICH
MaTepuan, KOTOPbI Mpu N3y4EHUU KOHTPOJIIIO HE MOJIIeKHUT.

PaGouas mporpamma y4eOHON MUCHUIUIMHBI MOXET OBITh aJanTHpPOBaHA JUIA OO0y4YECHHUS
nHBanuaoB U auir ¢ OB3.



MECTO YUYEBHOM JUCHUILIMHBI B YYEBHOM ILJTAHE
B yueOHOM TUIaHENpOTpaMMbl TMOATOTOBKH — CIIELUAIKMCTOB  CPETHETO  3BEHAIO
cnenuanbHocTn23.02.03 Texuuueckoe OOCIy)KMBaHWE M PEMOHT ABTOMOOMIIBHOTO
TpaHcHopTaydeOHast nuciuminHa «MarteMaTnka: ajaredpa U Hayajla MaTeMaTHYeCKOTO aHaIN3a;
TeOMETPHS» BXOIHUT B COCTaB 0011e00pa30BaTENbHBIX YUEOHBIX TUCIIUILINH.

PE3YJIbTATBI OCBOEHUS YYEFHOM JUCIUIIIAHBI
OcBoenne coaepkaHus ydyeOHOW  aucHUIUIMHBL —«MaTtemaTuka»  o0OecreunBaeT
JOCTH)KEHHE CTYICHTaMU CIEAYIOIIUX Pe3yIbTaTOB:

* JIUYHOCHMIHBIX'

» chOPMHPOBAHHOCTH MPEACTABICHUN O MAaTEeMAaTHKE KaK YHUBEPCAIHLHOM S3bIKE HAYKH,
CpElICTBE MOJICTUPOBAHUS SBJICHUN U MIPOIIECCOB, UICIX U METOJIaX MAaTEMaTHKH,

» TOHMMaHHWE 3HAYUMOCTH MAaTEeMAaTHKU i1 HAyYHO-TEXHHYECKOTO  Iporpecca,
chOpMUPOBAHHOCTh OTHOIICHHS K MaTeMaTHKe KaK K 4YacTH OOIIe4eT0BEYECKON
KyJIbTypbl 4Yepe3 3HAKOMCTBO C UCTOpUEH pa3BUTHS MaTeMaTHKH, HBOJIOIUEH
MaTeMaTHYEeCKUX HJIeH;

» pa3BUTHE JIOTUYECKOTO MBIIILICHHUS, MIPOCTPAHCTBEHHOTO BOOOpaxXeHus,
AITOPUTMUYECKON KYIbTYpPbI, KPUTUYHOCTH MBIIUICHUS Ha YPOBHE, HEOOXOIUMOM JIJIst
Oynymeir mpodecCHOHATBPHOW JEeATEeTbHOCTH, Uil TPOJOJDKEHUS O0O0pa3oBaHUs U
caM000pazoBaHUS;

» OBJIaJICHUE MAaTEMAaTHYCCKUMHU 3HAHUSIMH M YMEHUSIMU, HEOOXOMMBIMU B TIOBCETHEBHOM
KWU3HHU, I OCBOCHUS CMEXKHBIX €CTeCTBEHHOHAYYHBIX IUCIUIUIMH W JUCHUTLIAH
poheCcCHOHANBHOTO IMKIIA, JIJIS TMOJTy4YeHus: oOpa3oBaHMs B 001aCTsIX, HE TPEOYIOMUX
yrayOJeHHON MaTeMaTHYECKON TTOATOTOBKY;

» TOTOBHOCTh M CIIOCOOHOCTH K 0Opa3oBaHUIO, B TOM 4YHCIIE CaMOOOpPa30BaHHIO, Ha
MPOTSHKEHUU BCEH KU3HU; CO3HATEIIbHOE OTHOIIEHHWE K HEMpPEephIBHOMY OOpa30oBaHUIO
KaK yCIIOBHIO yCITENTHOM POo(ecCHOHATbHON U OOIIECTBEHHOH ACSITEIHHOCTH;

» TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSTEIBHOW TBOPYECKOW U OTBETCTBEHHOM
NesITeNIbHOCTH;

» TOTOBHOCTh K KOJUICKTHBHON paboTe, COTPYAHHYECTBY CO CBEPCTHHKAMH B
00pa3oBaTesIbHOM, OOLIECTBEHHO MOJIE3HOM, y4eOHO-UCCIIEeI0BATENbCKOM, MPOEKTHON U
JIPYTUX BUAAX AEATEIbHOCTH;

» OTHOUICHHE K TPO(PECCUOHATBHON AEATEIHHOCTH KaK BO3MOYKHOCTH y4acTHUsl B PEIICHUU
JUYHBIX, OOLIECTBEHHBIX, FOCYIaPCTBEHHBIX, OOIIEHAIIMOHATBHBIX MPOOIIEM;

* mMemanpeomemHulix:

» YMCHHE CaMOCTOSITEIBHO OINPENeNATh LENH JESITCIbHOCTH M COCTaBISATHh ILUIAHBI
NEeSITeNIbHOCTH; CAMOCTOSTEIBHO OCYIIECTBIIATH, KOHTPOJIMPOBATh U KOPPEKTUPOBATH
JeSITeNIbHOCTD; UCIIOJIb30BAaTh BCE BO3MOKHBIE PECYPCHI Ui AOCTHXKEHUS TTOCTaBICHHBIX
uene W peanuzal IUTAHOB JICATEIBHOCTH; BBIOMpATh YCICIIHBIE CTpAaTeTdd B
Pa3IUYHBIX CUTYaIUX;

» YMCHHE TPOJYKTHBHO OOIIATbCS M B3aWMOJICHCTBOBaTH B IIPOLIECCE COBMECTHOM
JEeSITeNbHOCTH, YYUTHIBATH MO3ULUU JAPYTMX YYACTHUKOB AEATENBHOCTH, 3(PPEKTUBHO
pasperiath KOHMIUKTHI;

> BIIQJICHUE HaBBIKAMHU [IO3HABATEIbHOW, YUeOHO-HCCIEIOBATEIbCKOH H MPOEKTHOM
NEeSITeNbHOCTH, HaBBIKAMH pa3pelieHusi MpoOlieM; CHOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITENIbHOMY TOHUCKY METOJOB pEUICHUs NPAKTUYECKUX 3a7ad, NPUMEHEHUIO
pa3IMYHBIX METOJ0B MO3HAHUS;

» TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSTENFHOW HWH(GOPMAIIMOHHO-TI03HABATEILHOMN
NEeSATENbHOCTH, BKJIKOYAas YMEHHE OPHEHTHPOBATHCS B PAa3IUYHBIX HMCTOYHUKAX
nH(MOpMALIUY, KPUTHUECKH OIEHUBATh U HHTEPIIPETUPOBATH HHPOPMAIIHIO, TIOTYyIaeMYIO
U3 Pa3JIMYHbIX HCTOYHHUKOB;

» BIIJICHUE SI3BIKOBBIMHU CPEJICTBAMH: YMEHHUE SICHO, JIOTUYHO W TOYHO H3JIaraTh CBOIO
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TOYKY 3PEHMsI, UCII0JIb30BaTh a/ICKBATHBIC SI3bIKOBBIE CPEJICTBA;
BJIAJICHE HABBIKAMHU II03HABATENbHOW peQIEeKCUM KaK OCO3HAaHHUS COBEPIIAEMbIX
JEUCTBUM U MBICIMTENIBHBIX IIPOLIECCOB, UX PE3YJIbTaTOB M OCHOBAHWM, I'PAHUIL] CBOETO
3HaHUA U HE3HAHMWs, HOBBIX [I03HABATEJIBHBIX 3a/1a4 U CPEJCTB IS UX JOCTHKECHUS;
LEJIEYCTPEMJICHHOCTh B TOUCKaX M NPUHATHH pPEUICHUH, COOOpa3UTEeNbHOCTh U
WHTYHLINS, Pa3BUTOCTh IIPOCTPAHCTBEHHBIX IIPEICTABIICHU; CIIOCOOHOCTh
BOCIIPUHUMATB KPACOTY U TAPMOHUIO MUPAa;

* npeomMemHuvix:

>

c(OPMHUPOBAHHOCTH TIPEACTABICHUH O MaTEeMaTHUKE KaK 4YacTH MHPOBOH KYIBTYpHl U
MECT€ MAaTeMaTHKH B COBPEMEHHON UMBWIM3ALUH, CIIOCO0aX ONHMCAHUS SBICHHUN
peanbHOrO MUpa Ha MaTEMaTUYECKOM SI3BIKE;

c(OpPMUPOBAHHOCTh NPEJICTABICHUNA O MaTEeMaTHMYECKUX IOHATHUAX KaK Ba)KHEUIINX
MaTeMAaTHYECKUX MOJIENAX, MO3BOJSIOMMX OMMUCHIBATh M M3y4aTb pa3HbIC IPOLIECCHl U
SIBJICHUS; IOHUMAaHUE BO3MOYKHOCTH aKCMOMAaTHYECKOIO IOCTPOEHUS MaTEMaTUYECKHUX
TEOPHIL;

BJIAJICHUE METOJIaMHU JI0KA3aTeJIbCTB U aJTOPUTMOB PEUICHUS, YMEHUE UX IPHUMEHSATH,
IIPOBOJIUTH JI0KA3aTEIIbHBIEC PACCYKICHUS B XOJ€ PEIICHUS 33/1a4;

BJIAJICHUE CTAHJAPTHBIMU IPUEMAaMH PELICHUS PAalHMOHAIBHBIX W HMPPALHOHAIbHBIX,
IIOKA3aTENbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKNX YPAaBHEHHM M HEPAaBEHCTB, HX
CUCTEM; HCIIOJIb30BAHNE TOTOBBIX KOMIIBIOTEPHBIX MPOTPAaMM, B TOM YHCIIE U TTOUCKA
IIYTH PELICHUs U WITIOCTPALMU PEIICHNs YPAaBHEHUN U HEPABEHCTB;

c(OpMUPOBAHHOCTH MPEICTaBICHUI 00 OCHOBHBIX MOHATHUSIX MAaTEMaTUYECKOTO aHAJIN3a
U UX CBOWCTBax, BIJAQJCHHME YMEHHUEM XapaKTepU30BaTh TNOBEJCHHE (DYHKIUH,
HCIIOJIb30BAHNE MTOTYYEHHBIX 3HAHUM /Il ONIMCAHUS U AaHAIN3a PEAIbHBIX 3aBH CHUMOCTEN;
BIIaZICHUE OCHOBHBIMU IOHATHSAMHU O IUIOCKMX U NPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX
¢urypax, HMX OCHOBHBIX CBOWCTBaX; C(OPMUPOBAHHOCTh YMEHHS pACIO3HABaTh
reoMeTpudeckue (GUrypbl Ha dyeprexax, MOJEIAX M B PEaJbHOM MHpE; NPUMEHEHHUE
U3YyYEHHBIX CBOMCTB reOMeTpUYecKUX (Guryp u Gopmyia A peleHus: TeOMEeTpUUECKUX
3a/1a4 U 3a/1a4 C MPAKTHYECKUM COACPKAHHUEM;

C(OPMHPOBAHHOCTb  INPEJICTABIEHUM O Ipoleccax U SABICHHUAX, HMMEIOLIUX
BEPOSITHOCTHBIA XapaKTep, CTAaTUCTHYECKUX 3aKOHOMEPHOCTSAX B pPEalbHOM MHpE,
OCHOBHBIX IIOHATUAX OJIEMEHTAPHOW TEOPUHM BEPOATHOCTEH; YMEHUN HAXOIUTh H
OLICHUBAaTb BEPOSATHOCTH HACTYIJIEHHA COOBITUM B NPOCTEHIIMX HPAKTUYECKUX
CUTYyalUsIX 1 OCHOBHBIE XapAKTEPUCTUKHU CIIy4allHbIX BEJIUYHH;

BJIaJICHUE HaBBIKAMM HCIIOJb30BAaHUS FOTOBBIX KOMIIBIOTEPHBIX IPOrPAMM IIPU PELICHUH
3az1ad4.



COJIEP)KAHUE YUYEBHOM JUCIUILINHBI
BBenenne

MaremaTiika B HayKe, TEXHHKE, SKOHOMHUKE, HWH(OPMAIMOHHBIX TEXHOJIOTHSX U
IIPaKTUYECKON JesaTenbHOCTH. llenu u 3amauM  M3yd4eHHs MATEMaTUKU IIPH  OCBOEHHUM
cnenuansHoctel CIIO.

AJITEBPA
Pazeumue nonamusa o yucne

Hensle wu  panuoHanbHble uyucna. JlelicTButenbHble uucna. [IpubnnxeHHbIE
BbluKcieHus. KoMmmiekcHple yucna.

Kopnu, cmenenu u no2apugmut

Kopuu u crenenn. KopHu HaTypanbHOW cCTeNeHHM U3 uuciaa M uX cBoicTBa.CreneHu
CpallMOHAIBHBIMH TOKa3aTeIsIMU, UX cBOMCTBA. CTENEeHU C JEeHCTBUTENbHBIMU MOKa3aTEIsIMU.
Ceoticmea cmenenu ¢ 0elicmeumenbHblM NoKazamenem.

Jlorapugm. Jlorapudgm umciaa. OCHOBHOE Jorapu(MHUUECKOe TOXKIECTBO.JecsaTHaHbIen
HaTypayibHble Jsorapu¢mel. [lpaBuna nedictBuil ¢ norapupmamu. Ilepexoq Kk HOBOMY
OCHOBAaHHUIO.

IIpeodpa3oBanue ajredOpan4ecKux BbIPAKEHH M. [TpeoGpa3zoBanue
palMOHAIbHBIX, UPPAIIIOHANIBHBIX ~ CTENEHHBIX,  IOKa3aTeNbHBIX M JIOTapU(PMUUYECKUX
BBIPAKEHUII.

Ilpakmuueckue 3anamus

Apudmernueckue NEHCTBUS HaJA YWCIAMH, HAXOXXIEHHE NPUOIMKEHHBIX 3HAUYE€HUUN
BEJIMYMH U MOTPENIHOCTEN BhIUMCICHHUM (a0COMOTHON M OTHOCUTENBHOM), CPAaBHEHHUE YUCIIOBBIX
BBIPAKEHUII.

Brrunciienue u cpaBHeHHE KOpHE. BhIoTHEHHE pacyeTOB € paguKaIaMHu.

Pemienne wuppanvoHanbHBIX ypaBHeHUM. HaxoxnaeHue 3HAUYeHMH CTENEHEeW C
panMoHaNbHBEIMM  TIoKazaTtenssmu. CpaBHeHume creneHeil. [IpeoOpazoBaHus  BBIpaKCHHH,
coZepKaluX cTeneHu. Pemenune noka3areibHbIX YpaBHEHUM.

Pemenue npukiaaHeIx 3agad.

Haxosxnenue 3Ha4eHMit jorapudma 1o mpou3BoJI-HOMY OCHOBaHMIO. [lepexom oT oHOTO
OCHOBaHMA K Jpyromy. Bbelumcinenue u cpaBHeHue Jorapudmos. JlorapupmupoBanue u
ITOTCHIIUPOBAHUE BBIPAYKEHUI.

[IpuGnuxkeHHble  BBIUMCIEHMST W peIleHUs  NPUKIAAHBIX  3a7ad.  Pemienue
norapu(pMUYECKUX ypaBHEHUH.

OCHOBbBI TPUTOHOMETPUH
OcHognvie nonamus

Pagnannas mepa yria. BpamarensHoe nemwkeHue. CHHYC, KOCHHYC, TAHT€HC U KOTaHI€HC

qucia.

OcHognble mpuzoHoMempuiecKue moxcoecmea

®opmynbl  npuBeacHusa.  Popmyinbl  cinoxeHus.  PDopmynsl  yaBoeHU. Popmyibl
NOJ0BUHHO20 Yeld.

[IpeoOpa3oBaHus NPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKEHHH

IIpeobpa3oBaHue CyMMbl TPUTOHOMETPUYECKMX (YHKIMH B MpOU3BEICHUE U
NPOU3BENCHUA B CyMMY. Buwipasicenue mpuconomempuyeckux @QyHKYull uyepe3 MaHeeHc
NOJ0BUHHO20ApP2YMEHMA.

Tpuzonomempuueckue ypagHeHus u Hepagencmea

IIpocreitmue TPUTOHOMETPUYECKHUE YpaBHEHHSL. IIpocmeriuiue
MPULOHOMEMPUYECKUECHEPAGEHCIEBA.

OOpaTHbIe TPUTOHOMETPHYECKHE (PYHKIHH. APKCHHYC,apKKOCHHYC,apKTaHT €HC.

Ilpakmuueckue 3anamus

Panuannslii MeTOA M3MEPEHHUS YTJIOB BPAIlEHUs U CBSA3b C TpaayCcHOU Mepoil. OCHOBHbIE

TPUTOHOMETPUYECKHE TOXKIECTBA, (DOPMYNbI CIIOXKEHUS, YABOCHHUS, MPeoOpa3oBaHUE CYMMBI
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TPUTOHOMETPUYECKHX  (YHKIMI B  Tpou3BeneHHe, mpeoOpa3oBaHUE  MPOU3BEICHHUS

TPUTOHOMETpUYECKHX (QYHKIUH B cymmy. llpocreiimme TpUroHOMETpUYECKHE YpPaBHEHHUS W

HepaBeHcTBa. O0paTHBIE TPUTOHOMETPHYECKUE (PYHKIIUHN: apKCUHYC, apPKKOCHHYC, apKTaHT€HC.
®YHKIIUHA, UX CBOVICTBA U TPA®HUKH

DOyHKUIMH. Obnactp OIIpEeETICHUS u MHO>KECTBO 3HAa4YeHUH ;rpaduK
GbyHKIMU, TOCTpOCHHUE TPaPUKOB (DYHKINH, 3aJaHHBIX PA3IMYHBIME CIIOCOOAMHU.

CaoiicTBa (pyHKIMuU.
MOHOTOHHOCTb,4€THOCTb,HEUETHOCTh,0T PAHUYEHHOCTh, IEPUOTUIHOCTb. [IpomexyTku

BO3pacTaHMsi WU YyObIBaHMS, HAuOOJbIIEE M HAUMEHbIIEE 3HAYEHMs,, TOUKH SKCTpPEMyMa.
I'padpuueckass wHTepnperanus. llpumepsl (YHKIMOHATIBHBIX 3aBHCHUMOCTEH B pEalbHBIX
mporeccax u SBICHUsAX. ApupmMeTndeckrue onepanuu Hajl GyHKIUSIMH.

CnoxHzas ¢pyHkIus (komno3uuus). [louamue o HenpepvleHOCMU QYHKYUU.

Oopatnbie Qyuxuun. OobOracmov onpedeneHus u 001aACMb  3HAYEHUU 0OPAMHOU
@ynxyuu I pagux obpamuoii hynkyuu.

Crenennsle, MO0Ka3aTelbHbIE, Jorapu@mMuyecKkue U TPUTOHOMETPHUUECKHE
¢yukuun.O0OpatHble TpuroHomerpuueckue GyHkuuu. Onpenenenus (yHKIMM, UX CBOMCTBa U
rpaduxu.IIpeobpazoBanus rpadukoB. [lapannenbHblil nepeHoC, CHMMETPHSI OTHOCUTENIBHO OCei
KOOpPJIMHAT U CUMMETPUSI OTHOCUTEIILHO Hayana KOOPAMHAT, CHMMETPUSI OTHOCUTENLHO MPSIMOI
Y = X, pacTsbKeHHe U cKaTue BJOJb 0cell KOOpAUHAT.

Ilpakmuueckue 3anamus

[Ipumepbl 3aBUCUMOCTEN MEXIy NMEpEMEHHBIMH B pealibHBIX IMPOILIECCaX M3 CMEXHBIX
mucuuminH.  Ompenenenne  QyHkuui. Iloctpoenne u  ureHue rpadukoB  (YHKUIHUH.
Uccnenosanue ¢ynkiuu. CBoHcTBa TMHEWHOM, KBapaTUYHONW, KYCOYHO-IMHEHHON U ApoOHO-
nuHeitHoU ¢yHkuuid. HerpepbiBHbIe U nepuoanyeckue Gpynkunu. CBoiicTBa u rpaduku cUHyca,
KOCHHYCa, TaHTeHca U KoraHreHca. OOparHeie ¢GyHKmuu u ux rpaduxu. OOparHbIS
TpuroHoMerpudeckue GyHkiuu. IIpeoOpa3zoBanus rpaduka GyHKIMUA. [‘apMoHUYECKHE
konebanus. [lpuknagHsle 3ana4n.

Iloxa3zaTenpHble, JOrapupMUUECKUE, TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCMEA.

HAYAJIA MATEMATHYECKOI'O AHAJIU3A

ITociaenoBaTeILHOCTH. Croco0Os1 3aJaHUsA Hu CBOICTBA YHCJIOBEIX
MOCJIEA0BATEILHOCTEH.

Ilousmue o npedene nociedosamenvrocmu. Cywecmeosanue npeoeia MOHOMOHHOU
02PaAHUYEHHOU nocieoosamenvrocmu.CyMMUPOBaHNE

nocleaoBareabHocTel. beckoHeuHOyObIBatoIIas reOMeTpruIecKas MPorpeccHs U ee Cymma.

IIpousBoanasi. IlonstTe o0 Tpous3BOAHONW  (QYHKIHMHM,E€ TEOMETPUUSCKHH |
¢buznueckuiicMpici. YpaBHEHHE KacareidbHOW K rpaduky QyuHkuuu. I[IpomsBogHbie CyMMBI,
Pa3HOCTH, MPOU3BEICHHS, 4YacTHbIC. [IpOW3BOJIHBIE OCHOBHBIX DJJIEMEHTAPHBIX (DYHKIUM.
[IpumeHeHre TPOM3BOAHONW K HCCIENOBAaHUIO (DYHKIUH M TOCTPOCHHUIO TpaduKOB.
1Ipoussoonvlieobpamuoul hynkyuu u Komnouyuu QyHKyuu.

[IpuMmepsl HMCONB30BAHMS MNPOM3BOJHOM JUIsI HAaXOXKJEHUS HAWIyYLIEro pEUIeHUs B
MPUKIAIHBIX 3aJadax. BTopas mpousBojgHas, €€ TeOMETpUYECKHUH U (PU3UYECKHIl CMBICI.
HaxoxpaeHnue ckopocTtu ams mpolecca, 3aJaHHoro (popmynoi u rpadukom.

IlepBooOpa3snass u wuHTerpaj. IlpumeHeHue omnpeneneHHOro MHTErpana  Jyist
HaXOXXJICHUAIJIONIa U KpuBoJuHeHHOW Tpaneuuu. ®opmyna Herorona—IJleitbnuna. Ilpumepsr
MIPUMEHEHHsI HHTerpajia B (PU3UKE U T€OMETPUH.

Ilpakmuueckue 3anamusn

UucnoBas MOCIEIOBATENBHOCTh, CIOCOOBI €€  3a/JaHus, BBIYMCICHHUS YJICHOB
nocnenoBarenbHocTH. [Ipenen nocnenoBarenbHOCTH. beckoHeuHO yObIBaromiasi reoMeTpruuecKas
IIpOrpeccusl.

[IpousBoHasA: MEXaHUYECKUI U T€OMETPUUECKHUM CMBICIT IIPOU3BOIHOM.

VYpaBHeHue kacatenbHOW B oOmiem Buze. IlpaBuna u Gopmynsl auddepeHInpoBaHus,

TabaMIa TPOM3BOJIHBIX HIEMEHTapHbIX (QyHKIMi. MccnenoBanue QYHKIUM C TOMOUIBIO
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npou3BoaHOM. Haxokaenne HauOOJbIIEro, HAWMEHBIIETO 3HAYEHHS M OKCTPEMAIbHBIX
3HAYeHUH (PYHKIUH.

WNurerpan u nepBoodpaznas. Teopema Herorona—1JleitOnuna. [IpuMenenne uaTerpaia K
BBIUMCIICHUIO (PU3MUECKUX BEIUYHMH U TUIOMIAICH.

YPABHEHUA U HEPABEHCTBA

YpaBHeHnus " CHCTEMBbI YPaBHEHHUIA.
PannoHaneHbIE, MppallMOHAIBHBIC, IOKA3ATENBHBIEM ~ TPUTOHOMETPUYECKHE  YpPaBHEHHS U
CUCTEMBI.

PaBHOCWIIBHOCTH ypaBHEHUH, HEPABEHCTB, CUCTEM.

OcHOBHBIE TIpHUEMBl HUX pelieHus (pa3yioKEeHHEe Ha MHOXHUTEIU, BBEICHHME HOBBIX
HEU3BECTHBIX, MMOJCTAHOBKA, TpapruecKuii MeTom).

HepageHncraa. PanmoHaneHbIe, MppalliOHAIBHBIEC, TOKA3ATEIbHBIC
umpueonomempuyeckue HepapeHcTBa. OCHOBHBIE IPUEMBI UX PELLICHUS.

HUcnosb3oBanue CBOMCTB U rpapukoB (GyHKUMI NPH pelIeHUH YPAaBHEHHMH H

HepaBeHCTB. Meron  uHtepBaioB.M300pakeHrMe  Ha  KOOPJIWHATHOM  IUIOCKOCTH
MHOYECTBApEIICHII YpaBHEHU U HEPABEHCTB C JIBYMSI IEPEMEHHBIMU U UX CHCTEM.
Ilpuknaouwvie 3a0auu

[IpumeHenne MaTeMaTHUYECKUX METOJOB JJIsi DPELICHUS COJEp)KATENbHBIX 3aJad U3
pa3IMYHbIX 00JaCTe HAYKU U MPAKTUKU.
WNHTtepnperanus pe3ynaprara, yueT peabHbIX OTPaHUYCHUH.
Ilpakmuueckue 3anamus
Kopuu ypaBHenuil. PaBHocunbHOCTH ypaBHeHU#l. [IpeoOpasoBanue ypaBHEHHIl.
OcHOBHBIE TIpUEMBI peleHns ypaBHeHuM. Pemenne cucrem ypaBHeHmil. lcnosib3oBanue
CBOMCTB U IpadKOB PYHKIUN /Ui pelIeHUs] ypaBHEHUN U HEPaBEHCTB.
KOMBHUHATOPHUKA, CTATUCTUKA U TEOPUSI BEPOSITHOCTEM
dniemenmypl KOMOUHAMOPUKU
OcHOBHBIE TIOHATHS KOMOWHATOPHWKH. 3aJadyd Ha TOJACYET YHCIa pa3MElIeHHH,
MepeCcTaHOBOK, codeTaHni. Pemienwe 3amad Ha miepebop BapuanToB. dDopmyna OuHOMA
Hrrotona. CoiicTBa OnHOMUHANBHBIX KOdhdunreHToB. TpeyronpHuk [lackans.
dnemenmol meopuu 6epoamHocmen
CoObITHE, BEpOSTHOCTH COOBITHS, CIOKEHUE M YMHOXXEHUE BeposTHOCTeW. [lonamue
oHe3asucumocmu coovimuii. Jluckpemuas ciyuauMas 6eluduHd, 3aKOH ee PACnpeoeieHUsl.
Yucnosvie xapakmepucmuku OUCKPEMHOU CAyYauHou eeiudunvl. [lonamue o 3axone OOabUUX
uycer.

Dnemennbl MamemamuyecKol CmamucmuKy

[IpencraBnenne naHHBIX (TAOIHIIBI, TUArPAMMBIL, TPAdUKN), ceHEPAIbHAS COBOKYNHOCHb,
8blOOpKaA, cpednee apupmemuueckoe, meouana. Ilonamue o 3adauax mamemamuyecKou
cmamucmuxu.Pewenue npakmuyeckux 3a0ay ¢ npuMeHeHueM 8eposimHOCMHbIX Memooos.

Ilpakmuueckue 3anamus

Hctopust pa3BUTUSI KOMOWHATOPUKH, TEOPHH BEPOSTHOCTEH M CTATUCTHKH M MX POJIb B
pa3nuyHbIX cepax YeTOBEUSCKOW KU3HeAeATeNbHOCTH. [IpaBuia koMOMHATOpUKHU. PermeHue
KOMOMHATOPHBIX 3a/ay. Pa3memeHus, coveTaHus W TepecTaHOBKU. buHom HproToHa U
tpeyrosbHuk [Tackans. [IpukinanHpie 3a1a4m.

Knaccudeckoe ompeseneHue BEepOSTHOCTH, CBOMCTBA BEPOSTHOCTEH, TeOpeMa O CyMMe
BeposTHOCTeH. Brruncnenue BepositHocTel. [lpuknaaneie 3amaun. IlpencraBieHne 4MCIOBBIX
naHHbIX. [IpukianHeie 3aaa4n.

I'EOMETPUA
Ilpamvie u nnockocmu 6 npocmpancmee
B3anMHOe pacnosiokeHue ABYX IPSAMBIX B IpocTpaHcTse. IlapamnenbHOCTh MPSIMOU U
m1ockocTd. IlapamtensHOCTs  IUIOCKOCTEH. [lepneHIUKYISpHOCTE IPSMOM U IUIOCKOCTH.
[IepneHuKyIsAp ¥ HAaKIOHHASA. YTOJ MEXAY NPSMOU U IUIOCKOCTBIO. JIBYyrpaHHBIN yroi. YTromn
MEXKY IIOCKOCTAMHU. [leprieHIuKyIApHOCTD ABYX INIOCKOCTEN.
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I'eomerpuueckue mpeoOpa3oBaHusl MPOCTPAHCTBA: MapaJUICIbHBIN MEPEHOC, CUMMETPUs
OTHOCHTEJILHO TIOCKOCTH.

[TapannensHoe mnpoexTupoBanue. I[lnowaos opmoconanvhol npoekyuu. VI3o0paxenue
MIPOCTPAHCTBEHHBIX (PUTYD.

Muozocpannuxu

Bepmunsl, pedpa, rpaHu MHOTOTpaHHUKA. Pazeepmka. Muocoepannvie yenvl. Buinykivie
MHo2oepanHuku. Teopema Duinepa.

[Ipusma. Ilpsamas u naxkronnas npusma. [paBunsnas npusma. [apamnenenunen. Kyo.

[Inpamuna. IIpaBunbHas nupamuga. YcedeHHas nupamuaa. Terpasap.

Cummerpuu B KyOe, B MapajuleienuIesie, B Ipu3Me 1 MUpaMue.

Ceuenust Ky0a, IPU3MBI ¥ ITHPAMUJIBIL.

[IpencraBnenne o MpPaBWIBHBIX MHOTOTpaHHHMKAX (TeTpadipe, KyOe, OKTadJpe,
J0JIeKadIpe U UKOCadpe).

Tena u nosepxnocmu gpauieHus

Hunuuaap w koHyc. YcedeHHb KoHYC. OCHOBaHME, BBICOTA, OOKOBasl MOBEPXHOCTH,
oOpa3yromas, pazBepTka. OceBble CEUEHUs U CEUEHMs], TapajliesIbHbIe OCHOBAHHUIO.

ap u chepa, ux ceuenus. KacarenpHas m10ckocTh K chepe.

Hzmepenua 6 2eomempuu

O6bvem u ero usmepenue. arerpanbHas gopmyina oobema.

@opmynsl 00beMa KyOa, MPSAMOYTOJBHOTO Mapajljiesienuneaa, MPU3Mbl, LUIUHAPA.
®opmynel 00beMa MHUpaMuIbl U KOoHyca. DOpMyNbl IJIOMIATM TMOBEPXHOCTEH IWIMHApPA M
KoHyca. @opMysbl 00beMa I1apa U MIomaau chepsl.

[Tomo6ue Ten. OTHOMIEHHUS TJIOMIAEH TOBEPXHOCTEN M 00BEMOB TTOI0OHBIX TEII.

Koopounamul u gekmoput

[IpssmoyronpHas (IekapToBa) cHCTeMa KOOpAMHAT B mpocTpaHcTBe. Dopmyna
paccTOSHUS MEXAY IBYMSI TOUKaMU. Y paBHEHUS cepbl, nI0CKOCMU U NPAMOU.

Bekropel. Moayns BekTopa. PaBeHcTBO BekTOpoB. CloKE€HHE BEKTOPOB. YMHOKEHHUE
BEKTOpa Ha 4ucio. PaznoxkeHue BEKTOpa IO HAMpaBiICHUSIM. YTOJ MEXAY JBYMS BEKTOPAMH.
[Ipoekuus Bektopa Ha ocb. Koopauuatsl Bektopa. CkajasipHOe MPOU3BEICHUE BEKTOPOB.

Hcnonb3oBaHne KOOPAMHAT U BEKTOPOB MPU PEILICHUU MATEeMAaTUYECKUX U MPHUKIATHBIX
3azad.

Ilpakmuueckue 3anamusn

[Ipu3Haku B3aUMHOTO PACIIOJIOKEHUS MPSAMBIX. YTOJI MEXIy NpsMbIMU. B3anmnoe
pacrojyio’)keHue MpsAMBIX U IockocTeil. Ileprnenaukynsp W HaKJIOHHAs K IUIOCKOCTH. YTOI
MEXAY MPSAMON M IJIOCKOCThIO. TeopeMbl O B3aMMHOM PACHOJIOKEHUU MPSMON U IJIOCKOCTH.
Teopema o Tpex nepneHAUKyIIpax.

[Ipu3Haku 1 cBOICTBA MapalljIeNIbHBIX U NEPICHIUKYISIPHBIX ITOCKOCTEH.

PaccTrosiHme oOT TOYKM [0 TIJIOCKOCTH, OT TMPSMOM OO TIOCKOCTH, PACCTOSIHUE
MEXAYIUIOCKOCTSIMH, MEXAY CKPEUIMBAIOIIUMUCS MPSIMBIMH, MEXAY MPOU3BOJIBHBIMU
¢dburypamu B IpOCTPAHCTBE.

[lapannensHoe  TPOEKTUpPOBaHWE W €ro  CBoWcTBa. Teopema o  niowaou
OPMO2OHANILHOUNPOEKYUY — MHO20V20lbHUKA. B3aMHOE — pacmoyio’KeHHe MPOCTPAHCTBEHHBIX
¢buryp.

Paznuunbie BuAasl MHOTOrpaHHMKOB. Mx  wm3o0paxkenus. CeueHus, pa3BepTKH
MHOTOrpaHHuKOB. [Inomans noBepxunoctu. Bunsl cummMerpuii B mpoctpancTBe. CUMMETPHS TEN
BpAIlIeHUs] 1 MHOTOTPAaHHUKOB. Beruncnenue miomnaaei 1 00beMOB.

Bexropsl. JleiicTBus ¢ BekTopaMu. /lekapToBa cuctemMa KOOPAWHAT B MPOCTPAHCTBE.

YpaBHEHHE OKPYKHOCTH, cpepsl, TUIOCKOCTH. PaccTosHue mexay Toukamu. JleiicTBus ¢
BEKTOPAMH, 3aJaHHBIMM KoopJauHaTtamu. CKaJasipHOE MPOU3BEACHUE BEKTOpPOB. BekTopHoe
ypaBHEHUE TpsMOMl M IIOCKOCTU. Mcrmonb3oBaHWEe BEKTOPOB TMPH  J0KAa3aTEIbCTBE
TEOPEMCTEPEOMETPHUHU.
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Ipumepnvie memut pechepamos (00k1a008), uccnedosamenscKux nPoeKmos
HenpepsiBabieqpoOu.
[IpumeHeHne CI0KHBIX MPOLIEHTOB B AKOHOMUYECKHUX pacyeTax.
[TapannenbHOEIPOEKTUPOBAHKUE.
CpenHue 3HaYeHUS U UX IPUMEHEHUE B CTATUCTHUKE.
BekropHoe 3a1anne npsAMBIX U INIOCKOCTEN B IPOCTPAHCTBE.
CrnosxeHnerapMOHHUYECKUXKOJICOaHUH.
I'padmueckoe penieHre ypaBHEHU 1 HEPaBEHCTB.
[IpaBunbHbBIE U TOITYPABUILHBIEMHOTOIPAaHHUKH.
Konnueckue ceueHus 1 UX NPUMEHEHUE B TEXHUKE.
[TonsTre nuddepennnana u ero NPUIOKEHUSL.
CXeMBITOBTOPHBIXUCIIBITAHUM bEepHYIUIH.
HccnenoBanue ypaBHEHH 1 HEPABEHCTB C MapaMETPOM.
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TEMATHYECKOE IINTAHUPOBAHHUE

MakcumanbHas yueOHast Harpy3ka oOyuatommxcst coctasisieT 410 yacos, B ToM ymce:
aymuTopHas (00s3aTenbHas) Harpy3Kka 00yJaronuXcs, BKII0Yas MPaKTUIeCKUe 3ausTus, — 273
Jaca;

BHEAyJAUTOPHAsl cCaMOCTOsITeNIbHAs paboTa oOydaromuxcs — 137 gacos.

TemaTnueckuitnian
Bua yueOHoi#i paGoThl
KosmnyecTBo yacos
AyautopHble 3auaTus. Coaep:kanue o0yyeHust
Brenenne 2
PasButune moHsTHA O YHCIE 12
Kopnu, crenenu, sorapudmsl 28
[IpsiMbIe 1 TUTOCKOCTH B IIPOCTPAHCTBE 20
Kom6unaropuka 16
KoopaunaTsl 1 BEKTOpHI 16
OCHOBBI TPUTOHOMETPUHU 40
OyHKIMH U TpaPuKH 20
MHoOTOrpaHHUKH U KPYTJIbIC TeJa 26
Havana maTemaruueckoro aHanusa 30
WHTerpan u ero npuMeHeHue 24
DJIeMEHTHI TEOPUHU BEPOSTHOCTEH U 15
MaTeMaTH4YeCKOU CTaTUCTUKH
VYpaBHEHHUs 1 HEPABCHCTBA 24
Hroro 273

BHeayauTopHasi camocTosiTe/ibHasi padora

[ToaroToBKa K MPaKTUYCCKUM 3aHATHSM,

MOJIFOTOBKA BBICTYIIJICHUH IO 33JJAHHBIM TEMaM,
JOKJIaJI0B, pedepaToB, 3cce, MHAUBUTYaIbHOTO 137
MIPOEKTA ¢ UCIOIb30BaHUEM HH(POPMAIIMOHHBIX

TEXHOJIOTUH | Ap.

Hpomeofcymouuaﬂ ammecmauus 6 ¢0p.zne IK3ameHna

Bcero 410
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YYEBHO-METOAUYECKOE U MATEPHAJIBHO TEXHUYECKOE OBECIIEYEHUE
IMPOT'PAMMBI YYEFHOU JUCITATLIAHBI
Kabuner mareMaTuku.
O6opynoBanue yueOHOTo KabuHeTa:
- IOCaI0OYHBIE MeCTa 00YJaIOLIHXCS,
- MAarHUTHO-MapKepHast ydyeOHas 10CKa,
- pabouee MecTo MpenoiaBares,
- KOMIUIEKTHI 331aHU JJ11 TECTUPOBAHUS U KOHTPOJIBHBIX padoT,
- U3MEPUTEIIbHBIE U YEPTEKHBIE UHCTPYMEHTBI.
TexHnuueckue cpeacTsa 00y4eHUs:
-MyJIbTUMEIUIHAS YCTaHOBKA (TIEPEHOCHAs),
-Ta0nuibl 1o JudGepeHnaIbHOMY U UHTETPaJIbHOMY HUCUUCIIEHUIO,
-CTEH/Ibl 110 TPUTOHOMETPUH.

[Tomemienus s caMOCTOSITENIbHOM paboThl 00YUaIOIINXCS, OCHAIIEHHbIE KOMITBIOTEPHOM
TEXHUKOH C BO3MOKHOCTBIO MOJKIIOYEHHS] K MH(POPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON CeTH
"Untepuer" u obecreueHneM JOCTyNa B SJIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTEIbHYIO
cpeny o0pa3zoBaTeIbHON OpraHU3alHH.
3ainsl:

- bubnuoreka
-UuTanbHbIN 321 ¢ BBIXOJOM B ce€Th IHTEpHET
- AKTOBBIN3aN
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JIUTEPATYPA

1. OpunmansabIe U3TAHUS

1.1. HopmaTtuBHO-IIpaBOBbIE TOKYMEHTBI

1.

®epnepanbublit 3ak0H OT 29.12.2012 Ne 273-03 «O06 obpazoanuu B Poccuiickoii denepanum».
[Ipuka3 MunucrepcrBa obpazoBanust 1 Hayku P®D ot 17.05.2012 Ne 413 «OO6 yrBepkaeHUH
(beneparbHOrO TOCYIapCTBEHHOTO 00pa30BaTENFHOTO CTaHAAPTA CPEAHEro (IOJIHOTO) OOIIEero
00pa3oBaHU.

2. Jlnst oOyqarormmxcst
OcHoBHas yueOHas JuTeparypa

1.

2.

bammakoB M.M. MaremaTtuka: ydyeOHUK M1 yUpexACHUN Had. U cpea.npod. oOpasoBaHus/
M.U. BammmMaxkos.-8-e u3., crep. - M.: U3matenbckuii eHTp «Axamemus», 2013.- 256¢.
boromosnos, H. B. AmreOpa u Hadana aHamu3a : y4yeOHOe mocoOue Id CpEeaHEro
npodeccuonansuoro oopazosauus / H. B. boromonos. — Mocksa : UsnarensctBo HOpaiir,
2017. — 200 c¢. — (IIpodeccuonansHoe obOpaszoBanue). — ISBN 978-5-9916-9858-0. —
Tekcrt : anexrponuslii / DBC IOpaiit [caiit]. — URL: https://biblio-online.ru/bcode/398061

. boromosoB, H. B.T'eomerpust : y4ueOHOe mocoOme mIst CpegHero mpodecCHOHAILHOTO

oOpasoBanus / H. B. boromonos. — Mocksa : U3garensctBo Opaiit, 2017. — 92 ¢. —
(ITpodheccnmonansHOe oOpazoBanue). — ISBN 978-5-9916-9860-3. — Tekcr : 35eKTpOHHBIN
// OBC Opaiir [caiir]. — URL.: https://biblio-online.ru/bcode/398062

JlonosmHuTEeIBHAS yueOHAas JIUTepaTypa

4.

bammakos M.U. Maremaruka. COOpHUK 3a1a4 TpOQHIBHON HANMpPaBIEHHOCTH: yuel .1mocobue
JUTsL YIPeKJICHUH Had. u cpen. npod. obOpaszoBanus/ M.U. bammakos.-2-¢ u3na., ucop. - M.:
W3 narensckuii rieHTp «Akagemusy, 2013.- 208c.

. boromomos, H. B. IIpaktnueckue 3anarus mo mareMmatuke B 2 4. YacTte 1 : yueOHOe mocoOue

I cpenHero npodeccruoHanbHoro oopasosanus / H. B. boromonos. — 11-e u3z., mepepad. u
nmorn. — MockBa : MsmarensctBo IOpatit, 2017. — 285 c¢. — (IlpodeccuonansHoe
obpazoBanue). — ISBN 978-5-534-01899-8. — Texkcr : anextponnsiii // bC KOpaiit [caiiT]. —
URL.: https://biblio-online.ru/bcode/400496

. boromomos, H. B. IIpaktnueckue 3anarus mo mareMmatuke B 2 4. YacTte 2 : yueOHOe mocooue

I cpenHero npodeccuoHaabHoro o0paszosanus / H. B. Boromomos. — 11-e u3za., nepepad. u
mon. — MockBa : HWsparennctBo HOpaiit, 2017. — 217 c¢. — (IIpodeccuonansHoe
obpazoBanue). — ISBN 978-5-534-01901-8. — Texkcr : anextponnslii / DbC KOpaiit [caiiT]. —
URL.: https://biblio-online.ru/bcode/400497

. I'puropreB C.I'. Maremaruka: y4eOuuk/C.I'. I'puropweB, C.B. UBonruna; mox pen. B.A.

I'yceBa.- 9-e u3z., crep.- M.: U3natenbckuii nenTp «Axagemusi», 2013.- 416¢.

. Omenpuenko B. II. Maremaruka: yue6.nmoco6ue / Omensuenko B. I1., Kypbatosa D. B. —

N3n.8-e, crep. - PoctoB H//I.: ®enukc, 2013. — 380c. — (Cpennee npodeccruoHanbHOe
00pa3zoBaHue)

3. lns nmpenogasarenen

1.

[Ipuka3 MunucrepctBa oOpa3oBaHuss W Hayku PD ot 29.12.2014 Ne 1645 «O BHeceHuu
n3meHennii B Ilpukaz MunucrepctBa obOpa3oBanuss M Hayku Poccuiickoit ®enepauuu oT
17.05.2012 Ne 413 «*“O06 ytBepkaeHUH (eepaaIbHOr0 TOCYAapCTBEHHOTO 00pa3oBaTeIbHOIO
CTaHJapTa cpenHero (MoJHOro) o0IIero o0pa3oBaHus’ .

. IIncemo Z[enapTaMeHTa FOCy,HapCTBeHHOI\/’I IOJIMTUKH B C(I)epe IIOATOTOBKH pa60‘{I/IX KaZpOB "

JIIO MunucrepctBa o6pazoBanust u Hayku PD ot 17.03.2015 Ne 06-259 «PekomeHnnamnuu mo
OpraHM3allii  TOJNy4YeHHUs CpeAHero ooOmero oOpa3oBaHus B Mpenenax OCBOCHUS
00pa3oBaTeNbHBIX MPOrPaMM CpPeIHEro MpoeCCHOHATBLHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO
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obOmero oOpa3oBaHuMs C  yd4eToM  TpeOoBaHMH  (enepaibHBIX  TOCYIapCTBEHHBIX
00pa3oBaTeNIbHBIX CTAaHIAPTOB M IOJIy4aeMoi NPO(EecCHd WM CHEHUAILHOCTH CpPEIHEro
podecCHoHALHOTO 00pa30BaAHUS.

. bammakoB M.U. Maremaruka, KHUTa JUIs TIperoaaBarteneil: Meroauueckoe nocodue ans HITO,

CIIO / M. bammaxkos - M.: U3narensckuii neHTp «Akagemus», 2013.- 224c.

. Jamunrep, B. A. Mertoauka o0yueHuss MateMaTuke. [IpakTHKYM [0 PELICHUIO 3a1aY ;| y4eOHOe

rmoco0Oue 1y cpeaHero npodeccuoHaabHoro oopasosanus / B. A. Jlanuarep. — 2-e u31., HCIP.
u gon. — MockBa : MsmarensctBo IOpaiit, 2017. — 271 c¢. — (IlpodeccuonansHoe
obpazoBanue). — ISBN 978-5-534-00695-7. — Texkcr : anextponusiit // DBC FOpaiir [caiiT]. —
URL.: https://biblio-online.ru/bcode/399124

. boromosios, H. B. Maremaruka. 3amgauu ¢ pemenussmMu B 2 4. Yacte 1 : yueOHOe mocoOue st

cpenuero mpodeccuoHanpHOoro oopaszosanust / H. B. boromomoB. — 2-e u3., UCIIp. U IO —
Mocksa : M3garensctBo HOpaiit, 2017. — 364 c. — (IlpodeccuonanpHoe oOpa3oBaHue). —
ISBN 978-5-534-02008-3. — Tekcr : omektponusii // OBC IOpaiit [caiit]. —
URL.: https://biblio-online.ru/bcode/400570

. boromosos, H. B. Martemaruka. 3amauu ¢ pemenussmMu B 2 4. YacTth 2 : yueOHOe mmocoOue st

cpenuero mpodeccuoHanpHOro oopaszosanust / H. B. boromomoB. — 2-e u3., UCIp. U IO —
Mocksa : M3garensctBo HOpaiit, 2017. — 285 c¢. — (Ilpodeccuonansruoe oOpasoBaHue). —
ISBN 978-5-534-02010-6. — Tekcr : omektponusii // OBC IOpaiit [caiit]. —
URL.: https://biblio-online.ru/bcode/400571

. Hamunrep, B. A. Meroanka oOydeHUs] CTEPEOMETPUN TTOCPEACTBOM PEILIEHHS 3aaa4d : yueOHoe

mocoo0ue I cpenHero mpodeccrnoHanIsHoro oopasosanus / B. A. Jlanuarep. — 2-€ u3J., UCIIP.
u gom. — MockBa : MsmareanctBo HOpaiit, 2017. — 370 c¢. — (IIpodeccuonannHoe
obpazoBanue). — ISBN 978-5-534-04873-5. — Tekcr : anextponHsiit // OBC HOpaiit [calT]. —
URL.: https://biblio-online.ru/bcode/408023

. Hamunrep, B. A. Merogumka oOydeHHss HayajgaM MAaTEMaTHYECKOrO aHalu3a : YYEOHUK U
MPAKTHKYM UL CpenHero mpodeccuoHaAIBLHOTro oopasoBanus / B. A. Jlamudarep. — 2-e u3L.,
ucrp. 1 gomn. — Mocksa : UsnareabctBo HOpaiit, 2017. — 162 ¢. — (IIpodeccruonanbroe

ob6pazoBanue). — ISBN 978-5-534-03957-3. — Tekcr : anexrponnsii // 9bC KOpait [caiiT]. —
URL.: https://biblio-online.ru/bcode/405216

. CnpaBouHO-O0ubIMOTrpaduueckne u3aaHus
. CrnpaBounuk 1o maremaruke http://maths.yfal.ru
. https://www.calc.ru/ CnpaBounsriii mopran Kanskymstop

. [lepuonueckue u3ganus

. Bectnuk arpapHoii Hayku.-2017 - Nel-12.

. Hayka u u3np.-2017.-Ne1-12.

. Cpennee npodeccuonansHoe oopazoBanue.-2017.-Ne1-12.

. Uudopmarnmonnsie pecypcesl cetu «HTEpHET»

. http://www.consultant.ru/ - Odunmanehslii caiit komnanuu "KoncyneranT [Ioc"

. http://www.edu.ru/ Poccuiickuii mopTajl OTKPBITOro 00pa3oBaHus

. http:\\www.allmath.ru  Allmath.ru—scs maTematuka B 0{HOM MecTe

. Math.ru - TTopran MaTemMaTH4ecKoro 0Opa3oBaHusl

. http:\\www.mathtest.ru MaremaTika B TOMOIIb HIKOJBHUKY M CTYAEHTY (T€CThl IO

Mmaremaruke on-line)

. DnexkTpoHHO-OMOnMMoTeuHass  cucrema  u3garensctBa  «KuoPyc» OBC ~ BOOK.RU

https://www.book.ru/static/about
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JIuer perucrpaunu u3MeHeHui

Homep TekcTU3MEHEHHUA IIpuka3, npoToKoJ1 3aceJaHus1 Y YeHOro
COBeTAa YHHUBEPCHUTETA
H3MEHEeHHUA
Ne Hara

1 BHeceHbl U3MeHEHMs B 4acTU [Iporokon Ne 14 29.08.2019 .
MH()OPMAMOHHOTO 00eCIICYCHHUSI
peain3alnuy NporpaMmsl (B TOM
qHCJIe€ B YaCTH CIIMCKA
JUTepaTyphl), 0OHOBIIEH (HOH/T
OLICHOYHBIX CPEJICTB
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Jlureparypa:
1. OpunmansabIe U3TAHUS

1.1. HopmaTtuBHO-IIpaBOBbIE TOKYMEHTBI

06 obpazoBanuu B Poccuiickoit denepaiuu (¢ namMenenusimu Ha 26 utosist 2019 roga)
DeoepanvHulii 3aKOH om 29 oexabps 2012 200a No273-D3
http://docs.cntd.ru/document/902389617 (mara ooOpamenust 28.08.2019) (HeorpaHUYCHHBIH

JOCTYT)

2. Jlns obydarommxcs
OcHoBHas yueOHas JuTeparypa

2.1. bawmakos, M.M. Maremaruka: yaeOnnk/ M.U.BammakoB. — 2-¢ usm., crep. — Mockaa:
KHOPYC, 2019. — 394 c.- (Cpennee mpodeccuonaipuoe obpasosanue). ISBN 978-5-406-
06554-9

2.2. Bawmakos, M. 1. Matemaruka. : yaeOnuk / bammakos M.M. — Mockga :KuoPyc, 2019. —
394 ¢. — (CIIO). — ISBN 978-5-406-06554-9. — URL.: https://book.ru/book/929528 (nara
obparmenus: 28.08.2019). — TekcT : 2IEKTPOHHBII.

2.2. bocomonos, H. B. Anrebpa W Hayaja aHanu3a : Yy4eOHOE IIOCOOHE UIS CPEIHEro

npodeccuonanpbHoro obpazosanusi / H. B. boromomnoB. — Mocksa : WznmarensctBo IOpaiir,
2019. — 240 c. — (ITpodeccuonanpHoe odpazoanue). — ISBN 978-5-534-09525-8. — Texkcr:
anexktpounsii // DBC IOpaiir [caiit]. — URL: https://biblio-online.ru/bcode/428057 (nara

obparmenus: 28.08.2019).
2.3. bozcomonos, H. B.T'eomerpus : ydeOHOe mocoOue s CpeaHero MmpodecCHOHAILHOTO

ob6pazoBanust / H. B. boromomoB. — Mocksa : U3marensctBo FOpaiit, 2019. — 108 c. —
(ITpodeccmonanproe obpazoBanue). — ISBN 978-5-534-09528-9. — TekcT: snekTpoHHBIN //
DOBC IOpaiit [caiit]. — URL: https://biblio-online.ru/bcode/428060 (nata ob6parieHus:
28.08.2019).

JlononHuTtenbHas yueOHas TuTeparypa

2.4. boecomonos, H. B. Marematuka. 3amaun ¢ pemeHusmMu B 2 4. Yacts 1 : yueOHOE mocoOue

JUI cpenHero npodeccruoHaibHoro oopasosanus / H. B. boromosoB. — 2-e u3j., ucup. ¥ JOII.
— Mocksa : U3parensctBo FOpaiit, 2019. — 439 c. — (IIpodeccronansHoe oOpazoBaHue). —
ISBN 978-5-534-09108-3. — Tekcr: onektponnsiii // OBC IOpait [caiiT]. —

URL.: https://biblio-online.ru/bcode/434515 (nara obparenus: 28.08.2019).
2.5. Boecomonos, H. B. Marematuka. 3amaun ¢ pemieHusMu B 2 4. Hacth 2 : yueOHOE mocooue

IS cpeaHero npodeccrnonanbHoro obpaszosanus / H. B. boromoioB. — 2-e u3f., ucnp. u J01I.
— Mocksa : U3parensctBo FOpaiit, 2019. — 320 c. — (IIpodeccronansHoe oOpazoBaHue). —
ISBN  978-5-534-09135-9. — Tekct: onektponHbii // OBC IOpaiir [caiit]. —

URL.: https://biblio-online.ru/bcode/434516 (nara oopamenus: 28.08.2019).

2.6. bocomonos, H. B. Ilpaktuueckue 3aHATHS 110 MaTeMaTuke B 2 4. Yactp 1 : yueOHOE mocoomne
Ui cpeaHero npodeccuonanbHoro oopaszoanus / H. B. boromosoB. — 11-e u3n., nepepad. u
non. — MockBa : MznmareasctBo I[Opaiit, 2019. — 326 c¢. — (IIpodeccuonanpHoe
oOpazoBanue). — ISBN 978-5-534-08799-4. — Texcr: anexrponnsiii // DbC HOpaiit [caiit]. —
URL: https://biblio-online.ru/bcode/434366 (nara obparienus: 28.08.2019).
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2.7. Boeomonos, H. B. IIlpaktudeckue 3anHsATHs 110 Marematuke B 2 4. Yacts 2 : yueOHOe mocodue
s cpenHero npodeccuonansHoro oopazosanus / H. B. boromonos. — 11-e u3z., nepepad. u
nom. — MockBa : WzmarensctBo FOpaiir, 2019. — 251 c¢. — (IlpodeccronansHoe
obpazoBanue). — ISBN 978-5-534-08803-8. — Texkct: anekrponnsiii // ObC IOpait [caiiT]. —
URL.: https://biblio-online.ru/bcode/434367 (nara obparienus: 28.08.2019).

2.8.Tucun, B. bB.Maremaruka. Ilpaktukym : ydeOHOe mocoOuMe [UIsI  CpPEIHETrO
npodeccuonanbHoro oodpaszoBanus / B. b. I'mcun, H. III. Kpemep. — Mocksa : M3aarenbcTBo
Opaiit, 2019. — 202 c. — (IIpodeccuonansaoe obpazopanne). — ISBN 978-5-9916-8846-8.
—  Tekcr:  oamextponubii  /  OBC  IOpaiit  [caiit]. —  URL: https://biblio-

online.ru/bcode/437448 (nata oopamienus: 28.08.2019).
2.9. Jlopogpeesa, A. B. Marematrnka. COOpHUK 3amad : y4eOHO-MPAKTUYECKOE IMMOCOOWe st

cpenHero mpodeccuoHanbHoro oopazoanus / A. B. JlopodeeBa. — 2-¢ u3a. — Mocksa :
WznatenberBo FOpaiit, 2019. — 176 ¢. — (Ilpodeccnonanbsroe obpazosanue). — ISBN 978-5-
534-08796-3. — Texkct: anekrponnsiii // DBC IOpaiit [caiit]. — URL: https://biblio-

online.ru/bcode/426506 (nata oopamienus: 28.08.2019).

3. Jlng npenoiaBaTenei

3.1.I1puka3s Munobpuayku Poccun ot 29.12.2014 N 1645 "O BHeceHMH W3MEHEHHN B IIPHKA3
MunncrepcrBa 00pasoBanns u Hayku Poccutickoii Penepamunm or 17 masg 2012 r. N 413 "O6
YTBEPKJICHUH _ (DeIepaTbHOTO TOCYIaPCTBEHHOIO 00pa30BATEILHOIO CTAaHJApTa CPEIHEro
(moHOTO) 00I1IEr0o 00pasoBanusa" (3apeructpupoBano B Munrwocre Poccum 09.02.2015 N
35953)https://rulaws.ru/findresult/(nata ooparmienus: 28.08.2019).(0TKpBITHII JOCTYII)

3.2.ITnceMo Muno6pHayku Poccuu ot 17.03.2015 N 06-259 <O HanpaBjeHUH A0Pa0OTaHHBIX
PEKOMEHIANMK 110 OPraHM3alMK TOJYYCHHS CPEJIHEro oOIero o0pa3oBaHWs B Ipejeiax
OCBOCHHS 00pa30BaTEIbHBLIX MPOrpaMM CPEAHEro IpodeccroHalbHOro 00pa3oBaHMs Ha 0Oase
OCHOBHOI'O 0O0IIEro o0pa3oBaHMs C YYETOM TpeOOBaHMM (eaepalbHBIX TIOCYIapPCTBECHHBIX
00pa30BaTENbHBIX CTAHAAPTOB M IOJYYaeMOW OpOhecCHM WM CHENUATBLHOCTH CPEAHETO
mpoheCCUHOHATBHOTO o0pazoBanus>https://rulaws.ru/findresult/(nara oOpareHus:
28.08.2019).(OTKpBITHI AOCTYII)

3.3. Hanuneep, B. A. Meronuka oOydeHHs HadyajgaM MaTeMaTHYCCKOIO aHAlM3a : YYeOHHK U
MPaKTUKYM I cpenHero mpodeccruonansHoro obpaszoBanust / B. A. Jlanunarep. — 2-e¢ u3g.,
ucnp. U gon. — Mocksa : M3marensctBo FOpaiit, 2019. — 162 c¢. — (IIpodeccrnonanbHoe
ob6pazoBanue). — ISBN 978-5-9916-8987-8. — Texkcr : anexkrponnsiii // ObC FOpaiit [caldT]. —
URL.: https://biblio-online.ru/bcode/437138 (nara obparenus: 28.08.2019).

3.4. Januncep, B. A. Metonuka oOydyeHus MmaremaTuke. [IpakTHKyM II0 pEIICHUIO 3adad :
ydeOHOe mocoOue il cpeaHero npodeccuoHanbHoro oopasoBanus / B. A. Jlamunrep. — 2-¢
u31., uchp. u aon. — Mocksa : M3garensctBo FOpaiit, 2019. — 271 c. — (IlpodeccuonansHoe
obpazoBanue). — ISBN 978-5-534-00695-7. — Texkcr : anexrponnsiii // ObC KOpaiit [caiit]. —
URL.: https://biblio-online.ru/bcode/437284 (nara obparenus: 28.08.2019).

3.5.Kankaesa, JI. C. Teopuss u MeToAuKa OOy4YeHHsS MaTeMaTHKe: 4acTHas METOAMKa B 2 4.
Yacts 1 : yueObHoe nocobue 1i1st cpeanero npogeccuonansHoro oobpasosanus / JI. C. Kamnkaesa.

— 2-e usn., ucop. u gom. — MockBa : M3marensctBOo IOpaiit, 2019. — 264 c. —
(ITpodeccuonanbnoe obpazoBanue). — ISBN 978-5-534-04954-1. — TekcT : 51eKTpOHHBIN //
OBC IOpaiir [caiit]. — URL: https://biblio-online.ru/bcode/439017 (nata oOparieHus:
28.08.2019).

3.6.Kanxaesa, JI. C. Teopust u MeToAMKa OOy4eHHsS MaTeMaTHKe: YacTHAas METOAMKAa B 2 d.
Yacts 2 : yuebHOE mocodue s cpeanero mnpodeccuonansrHoro obpasosanus / JI. C. Kankaesa.
— 2-e u3n., uchnp. U jgon. — MockBa : M3marensctBo HOpaiit, 2019. — 191 c. —
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(ITpodeccuonanproe obpasosanue). — ISBN 978-5-534-04955-8. — TekcT : snekTpoHHbIH //
OBC IOpaiit [caiit]. — URL: https://biblio-online.ru/bcode/439018 (nata oOparieHus:
28.08.2019).

4. CripaBouyHO-OnbIMorpaduiyeckue n3aanus

4.1. bynrakos H.A., OcunoBa U.A. OcHOBHbIE 3aKOHbBI U (DOPMYJIBI 0 MaTEMATUKE U (U3HKE:
Cupasounukhttp://window.edu.ru/resource/797/56797(nara oOpaleHus: 28.08.2019).
(OTKpBITBII 10CTYI)

4.2 I1poekt 100formul.ru: COOpHHK dbopmyn anreOpsl, TCOMETPHH u
tpuronomerpuunhttp://100formul.ruhttp://window.edu.ru/resource/189/80189 (nmara obOpaieHus:
28.08.2019).(OTKpBITHIM 1OCTYIT)

4.3. CrpaBounuk 1o maremarrke http://maths.yfal.ru(nara oopamenus: 28.08.2019).(0TKpBITHIIH

JOCTYT)
4.4. https://www.calc.ru/  CnpaBounbiii  mopran  Kampkyastop (mara — oOpaiiieHwus:
28.08.2019).(OTKpBITHIM 1OCTYIT)

5. Ilepunoanueckue U3gaHust

5.1. MaremaTtndeckoe oOpaszoBaHus.- Pexum moctyma https://matob.ru/archive.html (mara
obpamenus: 28.08.2019). (OTKpbITHIN AOCTYI)

5.2. «KBant» http://kvant.ras.ru(nara oopamienus: 28.08.2019). (OTKpBITHII JOCTYII)

5.3. «Hayka u Texauka» http://online-zhurnaly.ru/zhurnaly/8641-nauka-i-tehnika-7-iyul-
2019.html(marta obparuenus: 28.08.2019) (OTKpBITHIN AOCTYII)

6. Madopmanmonnsie pecypcbl cetu «aTEepHET

6.1. MunucrepctBo ob6pazoBanusi U Hayku P® OI'AY «DUPO» http://www.firo.ru/(nara
ooparmenus: 28.08.2019).(OTKpBITHIN TOCTYIT)

6.2. Tlopran «BceoOyu»- cripaBoYHO-UH(POPMAIMOHHBIN 00pa30BaTEIbHBIN CAalT, €UHOE OKHO
gocTyma K oOpasoBaTenbHBIM  pecypcam  http://www.edu-all.ru/(matra  oOGparnenus:
28.08.2019).(OTKpHBITHI AOCTYII)

6.3. Emunas  kommekuus — mupoBeIX  00pa3oBaTeNbHBIX  pecypcoB  http://school-
collection.edu.ru/(mara o6paruenus: 28.08.2019).(OTKpBITHIN JOCTYII)

6.4. http://www.fcior.edu.ru(MudopmalinoHHsie, TPEHUPOBOYHBIE H KOHTPOJIbHBIE MaTEePHAIbI)
(mata oOpamenus: 28.08.2019) (OTKpBITHIN AOCTYI)

6.5. http://www.edu.ru/Poccuiickuii TOpTaa OTKPBHITOrO 00Opa3oBaHust (maTa oOpalleHus:
28.08.2019) (OTKpPBITHII JOCTYII)

6.6.http:\\www.allmath.ruAllmath.ru—scst marematnka B ogHOM MecTe (nmara OOpalleHHs:
28.08.2019) (OTKpPBITHII JOCTYII)

6.7. EnmuHoe okHO JocTynma K oOpa3oBarenbHBIM pecypcam http://window.edu.ru/(nata
obpamenus: 28.08.2019).(OTKpBITHINA JOCTYII)

6.8. DNeKTPOHHO-0MOIHOTeYHAs cucrema U3/1aTeIbCTBA «KnoPyc» 9bC
BOOK.RUhttps://www.book.ru/static/about(nara oOparieHus:
28.08.2019).(HeorpaHUIE€HHBIHI0CTYIT)
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