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1. IMosicHuTEIbHAS 3ANIMCKA

[Monmyuenne cpeanero oOmero oOpa3oBaHuss B Tpelelax COOTBETCTBYIOMICH
00pa3oBaTeNLHON MPOrPaMMBI CPEAHET0 MPO(ECCHOHAILHOTO 00pa30BaHUsI OCYIECTBIISCTCS B
COOTBETCTBHUH CO CIICIYIOIIUMHA HOPMATUBHBIMH JOKYMEHTAMHU:

- @®enepanbHbIM 3aKk0HOM Poccuiickoit @eneparuu ot 29 nexabps 2012 1. No 273-D3
«O06 obpazosannu B Poccuiickoit denepanun» (B pen. ot 01.09.2021, ¢ uzm. ot 02.07.2021);

- mpuka3zoM MuHHCTEpcTBa 0Opa3oBaHust u Hayku P® ot 17 mas 2012 r. Ne 413 «O06
yTBepkKAeHUN DeepallbHOr0 TOCYAapCTBEHHOrO 00pa30oBaTENbHOTO CTaHAApTa CPEIHEro
obmero obpazoBanus» (B pen. IlpukazoB MunoOpHayku Poccum ot 29.12.2014 Ne 1645, ot
31.12.2015 Ne 1578, o1 29.06.2017 Ne 613, ITpukazoB Munnpocsemnienus: Poccuu ot 24.09.2020
Ne 519, ot 11.12.2020 Ne 712);

- mpuka3zoM MunucrepcTBa oOpasoBanusi u Hayku P® ot 9 ampens 2015 r. N 390 "O
BHECCHHM W3MEHEHHH B (QenepajbHble TOCylapCTBEHHBIE OOpa3oBaTeNbHBIE CTaHAAPTHI
cpenHero npodeccruoHaabHOro 0opazoBanus” (C M3MEHEHUSMH U JIOTIOJTHEHUSMHU OT 3 nekalps
2019 r., 13 suBaps 2021 1.)

Pabouas mporpamma no yue6Homy npeamery «OVII 09. MaremaTrka» pazpaborana Ha
OCHOBE BBIIIEYKAa3aHHBIX HOPMATHBHBIX JTOKYMEHTOB B paMmkax peanuszanuu @I'OC CIIO no
npodeccun 19.01.04. Tlekapp.

Vuebnwnii npeamer OVYII 09. MartemaTuka BXOZUT B 00II€00pa3oBaTEIBHBIN ITUKI
y4eOHOro TUTaHa OCHOBHOW mpodeccroHabHOM oOpa3oBaTtenbHoi mporpammer  (OITOIT)
MOATOTOBKH KBAM(PUITMPOBaHHBIX padounx (ciyxkamux) (IITTKPC) Ha 6a3e ocHOBHOTO 001I1€T0
oOpa3oBaHMs C TMOJXYYCHHEM CpeIHero oOImero oOpa3oBaHMs, MOANMKI 0Omue y4eOHbIE
MPEIMETHI U YUTACTCS Ha IIEPBOM M BTOPOM Kypcax 0OydeHHusI.

B nmporpammy BKIIOYEHO COIEpKaHWE, HampaBleHHOe Ha (HOpMHpOBaHHE Y
00yJaroImuxcsi KOMIETEHINH, HEOOXOAUMBIX UISI KaYECTBEHHOTO OCBOEHHS 00pa3oBaTeIbHOM
nporpammsl 1o npodeccun 19.01.04. Iexaps.

OcBoenune coxaepxxanus OVYII 09. Marematnka oOecriedyuBaeT ITOCTH)KCHHE CTYIECHTaMH
CIIEIYIOLUX Pe3yibmamoeg:.

. JIUYHOCHIHBIX:
— c(OpPMUPOBAHHOCTh TPEACTABICHUI O MaTeMaTHKe KaK YHUBEPCAJIbHOM SI3bIKE HAYKH,
CPEICTBE MOJCIUPOBAHMUS SIBJICHUN U MPOIIECCOB, UAESIX U METOAAX MaTeMaTHUKH;

— MOHMMaHWE  3HAYMMOCTM  MaTeMaTUKH JUid  HAyYHO-TEXHMYECKOTo  Iporpecca,
c(OpPMUPOBAHHOCTh OTHOILIEHUS K MaTeMaTHKEe KaK K 4acTH OOIIeueIOBEYECKOW KYIbTYphl 4Yepes
3HAKOMCTBO C UCTOPUEN PAa3BUTHS MAaTEMATUKH, 3BOJIFOLIUEN MaTEMATUYECKUX UJIEH;

— pa3BUTHE JIOTUYECKOTO MBIIUICHUS, POCTPAHCTBEHHOTO BOOOpPaXKEHUS, aIrOPUTMUYECKON
KYJIbTYPbl, KPUTUYHOCTH MBIILJIEHUS HAa YPOBHE, HEOOXOAMMOM 1jsi Oyayiiel nmpodeccruoHanbHON
NesITeIbHOCTH, IS TPOJOJKEHHsI 00pa30BaHus U caMoo0pa30oBaHus;

— OBJIAJICHHEC MAaTEMaTUYCCKUMHU 3HAHUSIMHU U YMEHHSIMH, HEOOXOJUMBIMH B TOBCEIHEBHOM
KU3HM, JJII OCBOCHHMS  CMEXHBIX  €CTECTBEHHO-HAYYHBIX  JUCHUIUIMH U JAUCIUIUIUH
PO eCCUOHANBHOTO IUKJIA, IS MOJydeHUs 00pa30oBaHus B 00JaCTAX, HE TPEOYIOMIMX YITyOIeHHOM
MaTeMaTH4eCKON TOATOTOBKH;

— TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHWIO, B TOM YHCIE caMOOOpa3oOBaHMIO, Ha
MPOTSDKEHUH BCEH JKU3HU; CO3HATEIIbHOE OTHOIICHUE K HEMPEPHIBHOMY 00pa30BaHHUIO KaK YCIOBHIO

YCTEIHOM MpoQecCHOHATBHON U 00IIeCTBEHHOH JEITEIbHOCTH;

— TOTOBHOCTb UM CIIOCOOHOCTh K CaMOCTOSITEIBHOH TBOPYECKOW UM OTBETCTBEHHOU
NEesATEeIbHOCTH;

— FOTOBHOCTh K  KOJUIGKTUBHOM  pa0oTe, COTPYAHMYECTBY CO CBEPCTHHKAMU B
o0pa3oBaTenbHON, OOIIECTBEHHO IOJIE3HOM, y4eOHO-HCCIIEeOBATEIBCKON, MPOSKTHOW W APYTrHX
BUJAX JIEATEIbHOCTH;

— OTHOIICHHE K MPOPECCHOHAIBHON AESITeTbHOCTH KaK BO3MOXKHOCTH YYacTHUS B PEIICHUU
JUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAITMOHATLHBIX TPOOIIEM;



. MemanpeomemHnulx:

— YMEHHE CaMOCTOSITEIbHO ONPEAENsATh UEIU JESITEIbHOCTU W COCTaBIATh IUIAHBI
JEATEIIbHOCTH; CaMOCTOATEIBHO OCYIIECTBIISITh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JECSATEIHLHOCTD;
HCMOJIb30BaTh BCE BO3MOXKHBIE PECYPChI ISl JOCTHUIXKEHHS TOCTABJIEHHBIX LIEJIEW W peanu3aluu
MIJIAHOB JICSITEIbHOCTH; BHIOUPATh YCIEIIHbIE CTPATETUU B PA3IUYHBIX CUTYaIIHSIX;

— YMEHHE TMPOAYKTHBHO OOIIAThCsl W B3aMMOJCWCTBOBATH B IMPOILECCE COBMECTHOM
NEeSTENbHOCTH, YYUTHIBATh TO3UIIMH JPYTUX YYACTHUKOB ACSITENHLHOCTH, d(PPEKTUBHO pa3pemiaTh
KOH()JIUKTHI,

— BIIQJICHUE HaBBIKAMHM II03HABATEIbHOW, Y4EOHO-HCCICNOBATENBCKOW U MPOEKTHOU
NeSTeIbHOCTH, HAaBBIKAMU pa3pelieHus mpobaeM; ClIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSTEILHOMY
MOKCKY METOAOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METOIOB IO3HAHMS;

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITENBHOW HWH(GOPMAIIMOHHO-TTO3HABATEIILHON
NEeATeNIbHOCTH, BKJIOYAas YMEHHE OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX WH(pOpMammu,
KPUTUYECKH OIICHUBATh W WHTEPIPETUPOBATh HMH(POpPMAIHMIO, TOMYyY4aeMyH) U3 Pa3IMYHBIX
WCTOYHHKOB;

— BJIAJICHUE SI3BIKOBBIMU CPEJICTBAMU: YMEHHUE SICHO, JJOTHYHO U TOYHO M3JIaraTb CBOK TOYKY
3pEHUS, UCIIOJIb30BATh A/ICKBATHBIE SI3BIKOBBIE CPECTBA;

— BJIaJICHUE HABBIKAMHM IMO3HABATEIHHOM pedIeKCHH KaK OCO3HAHHUS COBEPIIAEMBIX JTCHUCTBUI
U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUM, TPAHUL] CBOErO 3HAHMS W HE3HAHUS,
HOBBIX MTO3HABATEJIbHBIX 3a7a4 U CPENICTB JJIsl UX TOCTHKCHUS,

— [[EJICYCTPEMIICHHOCTh B TIOMCKAaX W MPUHSATHU PEIICHUH, COOOpa3UTEIHbHOCTh U MUHTYHIIHS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPECTABICHUN; CIIOCOOHOCTh BOCIPUHUMATh KPAacOTy U TAPMOHUIO
MHPA;

. npeomemHuix:

— c(hOpPMHUPOBAHHOCTH MPEACTABICHUI O MaTeMaTHKE KaK 9YacTH MUPOBOU KYJIbTYPHl H MECTE
MaTeMaTUKd B COBPEMEHHOW ITMBUJIM3AIMM, CIOCO0AX OIMMCAaHUS SBJICHUM pPEAIbHOTO MHpa Ha
MaTeMaTHIECKOM SI3BIKE;

— c(OPMUPOBAHHOCTh TMPEICTABICHUA O MAaTeMAaTUYECKUX TIOHATHUAX KaK BaKHEHIIMX
MAaTEMaTUYECKUX MOJENAX, MO3BOJSIOIIMX OINMCHIBATh U HU3y4aTh PA3HbIE IMPOLECCHl U SIBICHUS,
IMOHUMAaHNE BO3MOKHOCTH aKCHOMATHYECKOTO MOCTPOCHHSI MAaTEMaTHYECKUX TEOPHIA;

— BJIAJICHUE METOJAMH JIOKA3aTEIbCTB M AJITOPUTMOB PELICHUS, YMEHHE HUX IPUMEHSTH,
MIPOBOJUTH JI0KA3aTEJIbHBIE PACCYKICHHS B XOJ€E PEIICHUS 3a1a4;

— BJIQJICHUE CTAHJAPTHBIMU TNpHUEMaMH pEUICHUs pPAUOHAIBHBIX W HUPPALUOHATIBHBIX,
MOKa3aTeNbHbIX, CTEINEHHBIX, TPUTOHOMETPUYECKUX YPABHEHH W HEPABEHCTB, HX CHUCTEM;
HCIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrPAMM, B TOM YHKCIE U1 NOUCKA IIyTH PELICHHS U
WJUTIOCTPALIUU PELIEHUS YPABHEHU U HEPABEHCTB;

— c(hOPMHUPOBAHHOCTH MPEJCTABICHUN 00 OCHOBHBIX MOHATHSAX MAaTEMaTHYECKOTO aHalW3a U
WX CBOWCTBaX, BIIAJICHHE YMEHHEM XapaKTepHU30BaTh TOBeleHUE (YHKIMH, HCIOIb30BaHUE
MOJYYECHHBIX 3HAHUU U ONHUCAHUS U AaHAJIM3A PEaJIbHbIX 3aBUCUMOCTEM;

— BJIAJICHUE OCHOBHBIMU TOHSITUSIMHU O IUJIOCKMX M TMPOCTPAHCTBEHHBIX T€OMETPUUYECKUX
(durypax, X OCHOBHBIX CBOMCTBaxX; C(HOPMHUPOBAHHOCTh YMEHHUS pACIIO3HABaTh T'€OMETPUUYECKUE
burypel Ha YepTexkax, MOJEIAX MU B peaJbHOM MHpE; NPUMEHEHHE W3yYEHHBIX CBOMHCTB
reoMeTpudeckux Guryp u Gopmys s pelieHus TeOMETPUUYECKUX 3a7ad M 3a7ad C MPaKTUYECKHUM
COAEPIKAHUEM;

— c(hOpMHUPOBAHHOCTh MPEJCTABIECHUN O MpOIECCax M SBICHUSX, UMEIOIINX BEPOSTHOCTHBIN
XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTAX B pEaJTbHOM MHUPE, OCHOBHBIX MOHSATHUSIX
AJIEMEHTAPHOW TEOPUU BEPOATHOCTEH; YMEHUM HAXOIUTh U OLECHHUBATHh BEPOATHOCTH HACTYIUICHUS
COOBITHH B TPOCTEHIINX MPAKTUYECKHX CUTYAlMsIX M OCHOBHBIC XapaKTCPUCTHUKU CIyYalHBIX
BEJINYHH;

— BJIaJICHUE HABBIKAMHU MCIOJB30BaHUSI TOTOBBIX KOMIIBIOTEPHBIX MPOrPaMM MpPHU PELICHUU
3ajad.



2. Copepxanue yueonoro npeamera «OYII 09. MaremaTuka»
BBenenue

Marematika B Hayke, TEXHHKE, SKOHOMHKE, MH()OPMAIMOHHBIX TEXHOJIOTHSIX W IMPAKTHYECKON
nearensbHOCTH. llemm m 3ajmaum W3ydeHWs MaTeMaTHKH IPH OCBOCHHH IPOTPAaMMBI IMTOJTOTOBKU
KBAJTM(HUIIMPOBAHHBIX pabounx, ciyxamux 1o npopeccun 19.01.04 INekaps.

AJITEBPA

Pazeumue nonamus o uucne

[enble u panmoHanbHbIe YKca. JefcTBuTeNnbHbIe uncia. [IpubnusicenHvle 8bl4UCTIEHUS.
Komnnexcnwvie uucaa.

Kopnu, cmenenu u nocapugpmoi

Kopun u crenmenn. KopHM HaTypanbHOW CTENEHM M3 4YHMCIa W UX cBoiicTBa. CTEneHW ¢
palMoOHaIbHBIMU IIOKa3aTeasiMU, MX cBoWcTBa. CTENEHM € JEHCTBUTENIBHBIMH IOKAa3aTEISIMHU.
Cesoticmea cmenenu ¢ 0elicmeumenbHbiM HOKA3ameeM.

Jlorapudm. Jlorapupm umciaa. OcHOBHOe jorapuMHUUECKOe TOXIECTBO. JlecaTUYHBIE U
HaTypajbHble Jorapudmsl. [IpaBuna aelicTBuii ¢ norapudmamu. [lepexon Kk HOBOMY OCHOBaHHUIO.
IIpeoOpa3oBanue ajredpanvecKux BbIPAKEHH . [IpeobpazoBanue palvOHaIbHBIX,
UppaIMOHATBHBIX CTEIEHHBIX, TOKA3aTeNbHBIX U JIOTAPU(PMUIECKUX BBIPAKECHUH.

Ilpakmuueckue 3anamus

Apudmernueckue ACUCTBUS HaJ YHCIAMHU, HaXOXKICHHE NPUOIMKEHHBIX 3HAUCHUN BEIUYUH U
MOTPEUTHOCTEH BhIUMCICHUH (aOCOTIOTHON M OTHOCUTEIBHOM ), CPAaBHEHHUE YUCIIOBBIX BBIPAKEHUMN.
Beruncrnenue u cpaBHEHUE KOPHEH. BrIoaHEeHNEe pacyeToB ¢ pajuKalamHu.

Pemienne wuppauuoHanbHbIX ypaBHeHHW. HaxoxkIeHue 3HA4YEHMH CTENEHENd C palMOHaJIbHBIMU
nokazatensimu. CpaBHenue creneHeid. [IpeoOpa3oBaHus BBIpaXKEHUH, COJAEPKALIUX CTEICHH.
PemreHne nokasarenbHbIX YpaBHEHUMN.

Pemrenne npukiagHeix 3a1ay.

Haxoxxnenue 3HadeHui torapudma mo npou3BoJIbHOMY OCHOBaHUIO. Ilepexos oT 0HOro OCHOBaHUS
K Jpyromy. Berumcnenue u cpaBHenue sorapudmon. JlorapupmupoBaHue M MOTEHIMPOBAHUE
BBIPAKCHUM.

[IpuOnuxkeHHbIE BBIUMCICHUS M pEHIeHHMs] NPUKIAAHBIX 3afad. Pernenue orapupmMu4ecKux
YpaBHEHU.

OCHOBbBI TPUTOHOMETPUHA

OCHOBHBIE OHSTHS

Panuannas mepa yriia. BpamarensHoe aBmkeHne. CuHyc, KOCUHYC, TAHT€HC M KOTAHI'€HC YUCIIA.
OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA

®opmyiibl puBeneHuss. Popmyiibl cnoxeHus. DopMyibl yaBoeHus. Popmynsl noao-

BUHHO20 YeIa.

[TpeoOpazoBanms TPOCTEUITUX TPUTOHOMETPUUIECKUX BBIPAKCHUM

[IpeoOpazoBanre CyMMBbI TPUTOHOMETPHUYECKHX (DYHKIMNA B TPOU3BEICHHE M TPOU3BEICHUS B
cymMMmy. Buipaosicenue mpuzonomempuieckux yHKyull uepes maHeeHc no108UHHO20 apeymMenma.
Tpuronomerpruyeckue ypaBHEHUS! 1 HEPAaBEHCTBA

[Ipocreiimue TpuroHoMeTpuueckue ypaBHeHus. [lpocmetiuiue mpuzoHomempuieckue HepaseHcmad.
OOpaTHble TPUTOHOMETPUYeCKHEe PYHKIMHU. APKCUHYC, apKKOCHHYC, apKTaHT'€HC.
Ilpakmuueckue 3auamus

Paguanubplii MeTO HW3MEpPEHUs YIVIOB BpalleHHs] M CBA3b C TpagycHoll wmepoil. OCHOBHbIE
TPUTOHOMETPHUECKUE TOXKIECTBA, (DOPMYIIBI CIIOKEHHs, YABOEHHs, NpeoOpa3oBaHUE CYMMBI
TPUTOHOMETPUYECKHIX byHKIUH B MIPOU3BEICHNUE, npeoOpa3oBaHue MIPOU3BEICHUS
TpUroHoMmeTpuueckux ¢yHkuuii B cymmy. Ilpocreiilmme TpUrOHOMETpUYECKHE YpaBHEHUS U
HEpaBEHCTBA.

OOpatHble TpUTrOHOMETpUYECKHE (PYHKIIMU: ApKCUHYC, apKKOCUHYC, apKTaHTeHC.



®YHKINUU, UX CBOUCTBA U TPAOUKH

@dyuknuu. OOMacTh ONpeneneHuss U MHOXKECTBO 3HAUYCHMH; rpaduk (YHKIMH, ITOCTPOCHHE
rpadukoB (PyHKIUH, 3aJaHHBIX PA3TUYHBIMHU CIIOCOOAMHU.

CpoiicTBa ¢pyHKIMH. MOHOTOHHOCTb, YETHOCTh, HEYETHOCTh, OTPAHUYEHHOCTb, MEPUOAUYHOCTB.
[TpoMexyTku BO3pacTaHus U YOBIBaHUS, HANOOIBIIIEE U HANMEHBIIIEE 3HAYEHUS, TOUYKU IKCTPEMYMA.
I'padmueckas uaTepnperanus. [Ipumepsl QyHKIMOHATHHBIX 3aBUCUMOCTEN B pealibHBIX MPOIleccax U
ABJICHUSAX. ApudMeTHIecKre onepaunu Haja QyHKIHUIMU.

Crnoxnas ¢pyHKuus (Kkomrno3unus). [lonsamue o nenpepvleHoCmu QyHKYuU.

Oo6patubie pynkuuu. Obracms onpedeneHus u odracme 3Haveruti oopamuou ynxyuu. I pagux
obpammuol pyHKyuu.

CrenenHsble, IOKa3aTeNbHbIE, JorapuMuuecKkrie u TPUrOHOMETpUYeCKre PYHKIIUH.

OOpatHbIe TPUTOHOMETPUUECKHE HYHKITUN

Onpenenenus GyHKIMNA, X CBOWCTBA U TPaQUKH.

[IpeobpazoBanus rpadukos. [lapanienbHpll TEPEHOC, CHAMMETPHUS OTHOCUTEIBHO OCEH KOOPJIUHAT U
CUMMETpHSI OTHOCUTENILHO Hayaia KOOpANHAT, CHMMETPUS OTHOCUTENIBHO MPSIMOH ) = X, PacTsHXKEHUE
U C)KaTue BIOJb Ocel KOOpAMHAT.

Ilpakmuueckue 3anamusn

[Tpumepsl 3aBHCUMOCTEH MEXIy MEePEMEHHBIMU B PEAbHBIX MPOIECCaX M3 CMEKHBIX JTUCIUTUINH.
Omnpenenenue ¢ynkumii. [Toctpoenne u urtenue rpaduxoB (ynkmuid. MccnenoBanue QyHKINH.
CBoiicTBa JIMHEWHOW, KBAJAPAaTUYHOH, KYCOYHO-IMHEHMHOW W JPOOHO-TUHEWHOW (YHKIIHA.
HenpepriBable 1 nepuonnyeckue QpyHkuuu. CpoiicTBa U rpadukud CUHYyca, KOCHHYCA, TaHT€HCA U
kotanreHca. OOpatHbie (yHkIMU W ux rpaduku. OOpaTHbIE TPUTOHOMETPUUYECKHE (YHKIIUH.
ITpeoOpaszoBanus rpaduka Gpynkiun. ['apmonnueckue konaedanus. [Ipuknaaneie 3agaun.
[Toka3zaTenbHbIe, JOrapUPMHUUECKUE, TPUTOHOMETPUYECKIE YPAaBHEHUS U HEPABEHCMEA.

HAYAJIA MATEMATHUHYECKOTI'O AHAJIM3A

MocaexoBareanHocTi. CnocoObI 3aJaHNs U CBOMCTBA YHCJIOBBIX IIOCJIEA0BATEIBHOCTEMN.

Ilonsamue o npedene nocreoosamenvnocmu. Cyujecmeoganue npeoena MOHOMOHHOU 02PAHUYEHHOU
nocnedosamenvhocmu.  CyMMUpOBaHHE  IOCIENOBAaTeIbHOCTEH.  beckoHeyHo  yObIBaromas
T€OMETPUYECKAsI IPOTPECCHS U €€ CyMMa.

IIpousBoanas. IlonsTHe 0 MPOU3BOJHON (DPYHKIUH, €€ TeOMETPUUECKUN M (U3NUYECKUN CMBICI.
VYpaBHeHue kacaTenbHOM K rpaduky ¢yHkuuu. [IpousBonHbIE CyMMBI, pa3HOCTH, MPOU3BEACHUS,
yacTHbIe. [IpOM3BOJHBIE OCHOBHBIX »JJieMEHTapHBIX (QyHKIuA. [IpuMeHeHHe NPOU3BOJHON K
ucchaenoBaHul0 (QYHKIUH © MOCTpoeHHIO TpadukoB. [lpouzsoonvie obpamuou Gymkyuu u
KOMRO3UYUU yHKYUuU.

[IpuMepsl UCTONIB30BAaHUS MPOU3BOJAHON MJIsi HAXOXKACHHUS HAWIYUILIErO PELICHUS B MPUKIAJIHBIX
3a;auax. Bropas mpousBoHas, ee reoMeTpuueckuil n pusndeckuii cMmpici. HaxoxaeHue ckopoctu
JUTsI TIpoliecca, 3aJlaHHoTo (hopmMyIoi u rpaduKoMm.

IlepBooOpa3nas u uHTerpaj. Ilpumenenue onpeaeneHHOro HHTErpana sl HaX0XACHUS TUIONaan
KpUBONMHENHOH Tpamenun. ®@opmyna Herorona—IJleiionuna. [IpuMepsl npuMeHeHUd
WHTEerpajia B (pU3UKe U TECOMETPUHU.

Ilpakmuueckue 3anamus

YucioBasi Mociie0BaTeNbHOCTh, CIIOCOOBI €€ 3a/laHusl, BBIUYMCIICHUS WIEHOB MOCIEI0BATEIbHOCTH.
[Ipenen nocnenoBarenbHOCTH. beckoHeyHO yObIBaromas reoMeTpuieckas mporpeccus.
[IponsBogHAasA: MEXaHUYECKUN U T€OMETPUUECKUNA CMBICIT TPOU3BOIHOM.

VYpaBHeHue kacatenbHOW B oOmem Buze. [IpaBuma u dopmynsl nuddepeHmpoBanus, Tadiuia
MIPOM3BOJHBIX dJIeMeHTapHbIX (GyHKIuA. MccnenoBanue ¢QYHKIMM C MOMOUIbIO MPOU3BOJHOM.
Haxoxnaenne Han6obI11ero, HANMEHbBILIET0 3HAYEHUS M AKCTPEMaJIbHBIX 3HAUeHUN (QYHKIUU.
Wuterpan u mnepBoobOpasHas. Teopema Hprotona—Jleitonuna. IlpumeHeHnue wuHTerpaia K
BBIYHCTICHUIO (PU3NYECKUX BEITUYHH U TUTOMIA ICH.

YPABHEHUA U HEPABEHCTBA
YpaBHeHUs1 M CHCTeMBbI YypaBHeHMH. PanuoHanbHble, UPpALMOHAIBHBIC, I[IOKA3aTEIbHBIE U
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TPUTOHOMETPUUYECKUE YPABHEHUS U CUCTEMBI.
PaBHOCHUIIBHOCTH ypaBHEHH, HEPABEHCTB, CUCTEM.

OcHOBHBIE TIpUEMBI MX pelieHusi (pa3joKeHHEe Ha MHOXKHUTENM, BBEJICHHE HOBBIX HEHU3BECTHBIX,
MOACTAaHOBKA, TpauecKuii METO).

HepasencrBa. PannoHanbHble, HppalMOHAIbHBIE, [I0KA3aTEIbHbIE W  MPULOHOMEMPUUEcKue
HepaBeHCTBA. OCHOBHBIE TPUEMBI X PEIICHMUS.

Hcnonb3oBanue cBOicTB U rpagukoB (PYHKUM NPU pelieHMH YPABHEHMH W HEPABEHCTB.
Merton nntepBanoB. M300pakeHre Ha KOOPIUHATHOM MIIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHUN U
HEPABEHCTB C JIByMs IEPEMEHHBIMU U UX CUCTEM.

Ilpuknaonwvie 3a0auu

[IpuMeHeHHe MaTeMaTH4eCKMX METOJOB Uil PEIICHMS COJAEPXKAaTENbHBIX 3a/lad U3 Pa3IMYHbIX
o0ractell HAyKH U MPaKTUKU.

HNutepnperanus pe3ysibTraTa, yu4eT peaibHbIX OrPAaHUYEHUN.

Ilpakmuueckue 3anamus

Kopuu ypaBaenuii. PaBHocunbHOCTh ypaBHeHui. [IpeoOpazoBanne ypaBHeHHH. OCHOBHBIE TTPUEMBI
penieHust ypaBHeHH. Pemenue cuctem ypaBHeHui. Vcnonp3oBanne CBOMCTB U IpaduKoOB (hyHKITHI
JUTSl peIlIeHUs YPAaBHEHUN U HEPABEHCTB.

KOMBHUHATOPUKA, CTATUCTUKA U TEOPUSI BEPOITHOCTEN

DneMeHThl KOMOMHATOPUKU

OcHOBHbIE TOHATHA KOMOMHATOPHKH. 3aJauyd Ha MOJCYET YHCIa pa3MELIeHHl, MepecTaHOBOK,
coueranuii. Pemenue 3amau Ha mepebop BapuantoB. Popmyma OmHOmMa Hprorona. CBoiicTBa
OuHOMHMHANBHBIX K03 dunmenton. Tpeyronsuuk [ackans.

DNEeMEHTHI TEOPUH BEPOSITHOCTEN

CoObiTHE, BEpPOSTHOCTb COOBITHS, CIOXKEHME W yMHOXXEHHE BepoATHocTell. [lonamue o
Hezagucumocmu codvimuii. JJuckpemuas cay4ainas eenudyuna, 3aKon ee pacnpeoenerus. Hucnogvle
Xapakmepucmuxku OUCKPemHoUl CryyatHou eauyunsl. Ilonamue o 3akone OOTbUIUX YUCeL.

DNeMEHThl MaTEMaTUYECKON CTATUCTUKH

[IpencraBnenue qaHHBIX (TaONMIBI, TUArpaMMBbl, TpadUKN), eeHepalbHAs COBOKYNHOCMb, 8blOOPKA,
cpeonee apugmemuueckoe, meouana. llonamue o 3a0auvax mamemamuyeckou CMamucmuKu.
Pewenue npaxmuueckux 3a0au ¢ npumeHeHuem 8epoSMHOCIMHbIX MEMOO08.

Ilpakmuueckue 3anamus

HcTopus pa3BuTHs KOMOMHATOPUKHU, TEOPUU BEPOSITHOCTEH M CTATUCTHKH U UX POJb B PA3TUUHBIX
cdepax yenoBedeckoil xkusHenesTenbHocTH. [IpaBuna komOuHatopuku. Penienne KOMOMHATOPHBIX
3amad. Pasmemienus, coderaHuss U nepectaHoBkM. buHoM Herorona u TpeyrombHuk Ilackans.
[Ipuknagueie 3aga4n.

Knaccuueckoe omnpeneneHue BEpPOSITHOCTH, CBOMCTBA BEpPOSITHOCTEHM, TeOopeMa O CyMMe
BepoATHOCTEH. Bpruucinenue BeposiTHocTed. [lpuknagneie 3amauu. IlpenacraBiieHHE YHMCIOBBIX
naHHbIX. [IpuknaaHble 3a1aun.

TEOMETPUSA

Ipamvie u niockocmu 6 npocmpancmee

B3anMHOe pacrionokeHrne AByX HpsIMBIX B HpocTpaHcTBe. [lapamnenbHOCTh NPSMON M IIIOCKOCTH.
[TapannensHOCTh MIIOCKOCTEH. [leprneHAMKYISIPHOCTh MpsMONl W TIOCKOCTU. llepneHmukynsap u
HAKJIOHHAsA. YTOJI MEXIY MPSMOW U IJIOCKOCTBIO. [[ByrpaHHBIA yroji. YTOoJd MEXIy MIOCKOCTSMH.
[TeprieHAMKYASAPHOCTD IBYX MIIOCKOCTEH.

I'eomerpuueckue  MpeoOpa3oBaHMs  MPOCTPAHCTBA:  MApAICIBHBIA  TEPEeHOC, CHUMMETPHUS
OTHOCHUTEJIBHO TIOCKOCTH.

[TapannensHoe  mpoektupoBanue. [Lowadb  opmozoHanrvhou  npoekyuu.  300pakeHue
MIPOCTPAHCTBEHHBIX (PUTYD.

MHororpanHuku

Bepmunsl, pebpa, TpaHM MHOTOrpaHHUKa. Pazsepmka. Munoeoepannvie yenvl. Buinykivie
MHo2oepanHuku. Teopema Duinepa.

[Mpusma. Ilpsmas u wakronnas npusma. llpaBunbHas npusma. Ilapamnenenunen. Ky0.Ilupamuna.

8



[IpaBunbHas nupamuga. YcedenHas nupamuaa. Tetpasrap. Cummerpun B KyOe, B apasuiesenumnese,
B nipu3Me U nupamue. CedeHus Ky0a, MPU3Mbl U IUPAMHUIBL.

[IpencraBnenne O TNPaBWIBHBIX MHOTOTPaHHUKAX (TeTpadape, KyOe, OKTa’ape, MoJeKa’rape U
HKOCAdJIpE).

Tena 1 MOBEPXHOCTH BpalCHUS

[Hunuaap u xkoHyc. YcedeHHbIH koHyc. OCHOBaHUE, BBICOTA, OOKOBas MOBEPXHOCTh, 00pa3yromiasi,
pa3BepTka. OceBble CEUEHUS U CEUEHHUS, NapaJuIeIbHbIE OCHOBAHUIO.

[Tap u cdepa, nx ceuenus. KacarenpHas miIockocTh K cdepe.

N3mepenus B reoMeTpuu

O6bem u ero usmepenue. arerpanbHas popMyna oobema.

®opmynel 00beMa Ky0a, HPSAMOYTOJIBHOTO Mapajulelenunena, Npu3Mbl, HUIUHIpA. DopMyiisl
o0beMa nupaMusl U KoHyca. DopMysbl MIOMAAN MMOBEPXHOCTEW HUIMHIPA U KOHYyca. DopMyIibl
oObeMa 1mapa u rmiomaau chepel.

[TonoGue ten. OTHOIIEHUS IUIOLIAIeH TOBEPXHOCTEH U 00BEMOB MOT0OHBIX TEJ.

KoopauHaTsl 1 BEKTOPBI

[TpsimoyronbHas (AekapToBa) cUCTEMa KOOPAMHAT B IpocTpaHcTBe. DopMyina pacCTOSHUS MEXAY
IBYMs TOUKaMH. Y paBHEHUsI cHEepbl, nI0CKOCMU U NPAMOI.

Bextopsl. Monyne Bektopa. PaBeHCTBO BekTOpoB. ClI0)KEHHE BEKTOPOB. Y MHOJKEHME BEKTOpa Ha
gucio. Pasnoxenne BEKTOpa 0 HANPaBICHUAM. YTOJI MEXNy AByMs BekTopamu. IIpoeknus BekTopa
Ha ocb. Koopaunats! BekTopa. CkansipHOE IPOU3BEIECHUE BEKTOPOB.

Hcnonb30BaHne KOOPAWHAT U BEKTOPOB IIPH PEIIEHUN MAaTEMATUYECKUX U MIPUKIIAIHBIX 3a1a4.

Ilpakmuueckue 3auamus

[Ipu3Haky B3aMMHOrO pacHoJIOKEHUS NPSIMBIX. YTOJI MexAy NpsMbIMU. B3anMHOe pacrionokeHue
NpAMBIX U TIOCKOCTEH. IlepneHauKynsap W HakJIOHHAs K TUIOCKOCTH. YTOJI MEKIY MpsSMOW U
IJIOCKOCTBIO. TeopemMbl O B3aUMHOM pPaCIHOJOXKEHUM NPSMOW W TUIOCKOCTH. Teopema o Tpex
MepHeHIUKYISIpax.

IIpu3Haky ¥ CBOMCTBA NapaJlIENbHBIX U MEPIECHAUKYISPHBIX IIIOCKOCTER. PaccTosHue OT TOYKH 110
IJIOCKOCTH, OT MPSMOM 10 INIOCKOCTH, PACCTOSIHUE MEXKAY

IJIOCKOCTSIMU, MEXKIY CKPEUIMBAIOUIMMUCS TMPSAMBIMH, MEXAY HPOU3BOJIBHBIMU (uUrypamu B
IIPOCTPAHCTBE.

[TapanensHOE TPOSKTUPOBAHME U €TO CBOMCTBA. 1eopema 0 niowaou OpmocoHAIbHOU NPOeKyuu
MHO20y201bHUKA. B3aIMHOE pacioyioxkeHne MPOCTPAHCTBEHHBIX (UTYD.

Paznuunble Buapl MHOrOrpaHHuUKoOB. Mx wuzoOpakenus. CeueHHs, pa3BepTKM MHOTOIPAHHUKOB.
[Inomanes mnoBepxHocTu. Buasl cummerpuit B mnpocTpancTBe. CUMMETpUsi Tell BpallleHUs Hu
MHOTOT'paHHHUKOB. Beruucnenue riomazei u 00beMoB.

Bexkropel. [leiictBus ¢ BekTopamu. JlekapTroBa cucTeMa KOOpPAMHAT B MPOCTPAHCTBE. YpaBHEHHUE
OKpPY>XKHOCTH, cdepbl, INIOCKOCTH. PaccTosiHue Mexay ToukaMmu. JleficTBUs ¢ BEKTOpaMHu, 3aJaHHBIMU
KoopauHatamu. CKalisipHOE MPOM3BEICHHE BEKTOPOB. BEeKTOpHOE ypaBHEHHE MPSIMOM U IIOCKOCTH.
Hcnonp30BaHne BEKTOPOB MIPH 10KA3aTEIbCTBE TEOPEM

CTEpPEOMETPHH.

JInst BHEAyTUTOPHBIX 3aHATUN CTYIEHTAM Hapsy C PEIICHHEM 3aJa4d U BBIIOJHEHHS NMPAKTHYECKUX
3a/laHui MOXKHO MPEJIOKUTH TEMbI HCCIIEeI0BATENIbCKUX U pedepaTUBHBIX padOT, B KOTOPBIX BMECTO
Cepuil OTIENbHBIX MEIKUX 3373y M YIPaXHEHWM MpEAsaraioTcsl CIOKETHBIE 3aJaHusi, TpeOyrouue
JUTUTETPHOW PabOTHl B paMKaxX OJHOM MaTeMaTWYeCKOW CUTyallud. JTH TEMbl MOTYT OBITH Kak
WHJIMBUIyaJIbHBIMU 33JJaHUSIMU, TaK U TPYIIIOBBIMU ISl COBMECTHOTO BBITIOJTHEHUS UCCIEAOBaHUSI.

Ipumepnvie memol pehepamos (00K1a008), npezeHmayuti

HemnpeprsiBaBIC 1pO0H.

[TpuMeHeHHe CIIOKHBIX MPOLIEHTOB B SKOHOMUYECKHX pacyeTax.
[MapannensHoE MPOSKTHPOBAHHUE.

CpCI[HI/Ie SHAYCHUSA U UX MPUMCHCHUC B CTATUCTHUKE.



BekropHoe 3a1aHue NPsSMBIX U INIOCKOCTEN B IIPOCTPAHCTBE.
CrnoxeHne rapMOHMYECKUX KOJIeOaHUH.

I'paduueckoe perenne ypaBHEHUH U HEPABEHCTB.
[IpaBunbHBIE ¥ TOMYNPABUIbHBIE MHOTOTPAaHHUKH.
Konnyeckue ceueHus 1 UX IPUMEHEHUE B TEXHUKE.
[Tonsitue muddepennnana u ero MPUIOKEHUS.

Cxembl NOBTOPHBIX UCTIBITAHUN bepHysn.

HccenenoBanue ypaBHEHUI U HEPABEHCTB C IIaPAMETPOM.

O0bem yuyeOHOro npeamMeTa U BUAbI y4eOHOH padoThI

Bup yueOHoii padoTnbl Oobvem uacos

MakcumanbHas yueOHasi Harpy3ka (Bcero) 346
Oo6s3aTennbHas ayIMTOPHAs yuyeOHas1 Harpy3Ka (Bcero) 233

B TOM YHCIIE:

JIEKIUHU, YPOKH 179
[IPAaKTUYECKUE 3aHATUS 54
CamocrosiTesibHast padoTa CTyAeHTa (Bcero) 85
KoncyabTanmuu 28

Ilpomedsxcymounas ammecmayus 8 hopme dK3amena

3. Temarnmueckuii mian yuedHoro npeamera «OVYII 09. Maremaruka»

AynurtopHsie 3anaTus. Coaep:kanue 00y4eHuUsl. KosnnyectBo yacos
Bsenenue 2
Pa3Butre nonstus o uncie 10
Kopnu, crenenu u orapudmsr 24
[IpsimMbIe ¥ IIOCKOCTH B MPOCTPAHCTBE 20
KomOunaropuka 12
KoopauHatsl 1 BEKTOpBI 16
OCHOBBI TPUTOHOMETPUH 26
OyHKIUYU U TpaduKu 26
MHOrorpaHHUKH U KpYyTJIbIE TEJla 26
Hayana MmaTemaTnueckoro aHajinsa 28
WHurerpai u ero npuMeHeHue 12
DNEMEHTHI TEOPUH BEPOSITHOCTEN M MATEMAaTHUYECKON CTaTUCTUKU 12
YpaBHEHMS U HEpaBEHCTBA 19
Hroro 233

BueaynuTopHasi camocTosiTesibHas padora

[TonroToBka BBICTYIUIGHHH IO 3aJaHHBIM TeMaM, JIOKJIAJ0B, pedepaTos,

hcce, MPEe3eHTalUil ¢ UCMOIb30BaHUEM HH(POPMAIIMOHHBIX TEXHOJIOTHH U 85

np.

Koncynbranun 28

Ilpomesrcymounaa ammecmavus 6 hopme 3K3amena

Bcero 342
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XapaKkTepuCcTHKA OCHOBHBIX BH/10B
y4eOHOI1 1esiTeIbHOCTH CTY/JAeHTOB

Conepxanue XapakTepucTHKA OCHOBHBIX BHJ0B JeSITEJIbHOCTH CTY/I€HTOB (Ha yPOBHe
00y4eHust Y4eOHBIX /IeifiCTBUI)
O3HaKOMJIEHHME C pOJIbI0 MaTeMaTUKH B HayKe, TEXHUKE, JKOHOMHKE,
H(OPMALMOHHBIX TEXHOJIOTHSIX U MIPAKTHUECKOH 1eATeIbHOCTH.
BBenenue

(O3HAKOMJICHHE C neJsiMu M 3aa4aMi  U3YUCHUA MATCMATUKH IIPU
OCBOCHHUHU CIICLIHMAJIBHOCTU

AJITEBPA

PazBuTHe nousiTus 0
quciie

BrimonHenue apuMeTHUECKUX IEHCTBUIA HAJl YUCIAMHU, COYETask YCTHbBIE U
[MCbMEHHBIE TPUEMBI.

HaxoxxaeHne TpUOMMKEHHBIX 3HAYCHWH BEIMYUMH U TOTPEUTHOCTEN
BBEIYMCIICHUN (a0CONFOTHOM ¥ OTHOCHUTEIBHOW), CpPaBHEHHE YHCIOBBIX
BBIPAKCHU.

Haxosxnenne ommOok B MpeoOpa30BaHUSIX U BBIYUCICHUSAX (OTHOCUTCS KO
CEM IYHKTaM IPOrpaMMBbl)

KopHuu, crenenn,
JIorapumbl

H
(D3HaKOMJIEHUE C TIOHATHEM KOPHS 1-il CTENEHHU, CBOMCTBAMH PaJIUKAJIOB U
[IpaBUJIaMU CPaBHEHUS KOPHEH.

DopmMyIHpOBaHUE ONPENECICHUSI KOPHS U CBOMCTB KOpHEH. Boiuncienue u
GpaBHEHUE KOPHEH, BBITIOJHEHUE MPUKUJIKU 3HAYCHUSI KOPHSI.
[[peoOpazoBaHre YHCIOBBIX W OYKBEHHBIX BBIPAKEHUN, COJAEPIKAIINX
[paIuKaIIbL.

BrimonHenne pacuetoB 1o  dopMynaM, COAEpXKAIIUM  paJAUKabl,
QCYIIECTBIIsIsE HEOOXOIUMBIE TTOJICTAHOBKHU U TIPpeoOpa3oBaHUsI.
(DnpeneneHrie paBHOCUIBHOCTH BBIPAKEHUN € pagukaniamu. Perienue
HppaLMOHATBHBIX YPAaBHEHUH.

(D3HAKOMJIEHUE C IOHATHEM CTENEHH C IEUCTBUTENIBHBIM ITOKA3aTEIIEM.
HaxoxxneHne 3HaueHU CTeNeHW, UCHONb3ysd TMpPH HEO0OXOAUMOCTH
HHCTPYMEHTAJIBHBIE CPE/ICTBA.

3amuchIBaHUE KOPHS 71-1 CTETIEHU B BHJIE CTEIICHH C IPOOHBIM MTOKa3aTeIeM
[ HA0OOPOT.
PopmynupoBaHue
AlMOHAJIBHBIM ITOKA3aTEJIEM, BBIIIOJIHEHHE MPUKHUIKU 3HAYEHUS! CTENEHH,
PaBHEHUE CTEIICHEM.

IpeoOpa3oBaHue YHCIOBBIX M OYKBEHHBIX BBIPAKEHUN, COJEpIKAIINX
TENEHU, IPUMEHSIS CBOMCTBA. PellieHne rnoka3arebHbIX ypaBHEHUH.
D3HAaKOMJIEHWE C TPUMEHEHUEM KOPHEH M CTENEHEW MpHU BBIYMUCICHUHU

CBOWCTB cCTemeHel. BrIunciieHWe CcTeleHed ¢

aJlaqy Ha CJIOKHBIC ITPOICHTHL

IIpeoOpa3oBanme
aJredpanvecKux

BBITIOJTHEHNE MPeoOpa3oBaHUN  BBIpAXKEHUH, NpUMEHeHHe QopMmyl, -
BSI3aHHBIX CO CBOMCTBAMHM CTETICHEH U JTIOTapu(MOB.

3HAUYeHHAN

BbIPaKeHU I

AAAAAA 00nacTH —AOHYCTUMbIX—3Haye NOrapUpMIIECKOTO

bIpakeHus. Pemenne morapuMudeckux ypaBHEHUH

DCHOBBI TPUT'OHOMETPUH

OcHOBHBIE IOHATHSA

A3ydeHHne paguaHHOrO METOJla M3MEPEHUS YITIOB BPALICHHUS M UX CBS3U C
panycHoil Mepoil. M300pakeHHe YIrJIOB BpalleHUS HAa OKPYXHOCTH,
COOTHECCHME BEJIMYMHBI YIJIA C €70 PACIOJIOKEHUEM.

DopMylupoBaHUE ONpEACTICHUNH TPUTOHOMETPUUYECKUX (QYHKIUH Ui
YIJIOB TOBOPOTAa M OCTPBIX YIJIOB MPSMOYTOJBHOTO TPEYTrOJIBHHKA U
00BSICHEHUE UX B3aMMOCBSI3U

Y
q
1t
q
Il
q
(
GPEIHMX, IEJICHUU OTPE3Ka B «30JIOTOM CE€YEHUM». PemeHue NnpukiiaHbIx
3
li
q
q
H
(
It
T

OCHOBHBIE

HpI/IMCHCHI/IC OCHOBHBIX TPUTOHOMCTPUYCCKUX TOXACCTB JJIA BBIYMCICHUA
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TPUTOHOMETPHYECKHE [3HAYCHHUI TPUTOHOMETPUUYECKUX (PYHKIIH 110 OJJHON U3 HUX
TOKAECTBA
3yueHre OCHOBHBIX (OPMYIT TPUTOHOMETPUH: (OPMYIBI CIOXKEHUS,
IIpeoOpa3oBanust YIBOCHUS, NpeoOpa3oBaHUS CYMMBI TPUTOHOMETPUYECKMX (QYHKIHUNA B
npocTeimmux [IPOU3BEJICHNE U MTPOU3BEIEHUS B CYMMY U IPUMEHEHUE NIPU BBIYUCICHUN
TPUTOHOMETPUYECKUX [3HAYECHMSI TPUTOHOMETPUUECKOTO BBIPAXKEHUSI U YIIPOILIEHHUS €TO.
BbIPAKeHU I O3HaKOMJIEHME CO CBOMCTBAMH CHMMETPHUM TOYEK Ha E€JUHUYHOU
OKPY>KHOCTH M IPUMEHEHHE UX JUIs BBIBOAA (hOpMYJI IPUBEICHUS
Pemenrie mo ¢opMmynamM U TPUTOHOMETPUYECKOMY KPYry HPOCTEHIINX
Mpocreiimme TPUTOHOMETPUUECKUX YPaBHEHUIA. }
 pHTONOMETpHIeCKHS HpmvieHeHHe o0IIMX METO/J0B pelIeHUs YypaBHEHUIl (TpuBeaeHHE K
JMHEIHOMY, KBaJpaTHOMY, METOJ Pa3JIOKEHHUS Ha MHOXKHUTEJIH, 3aMEHbI
ZS;Z:;H;ZE MEePEMEHHOI) MIPH peIIeHuN TPHTOHOMETPHECKHX ypaBHEHUH.
'YMeHue oTMeuaTh Ha Kpyre peleHus MPOCTEHIINX TPUTOHOMETPHUYECKHUX
HEPABEHCTB
A O3HaKOMJICHHE C TIOHSATHEM OOPaTHBIX TPUTOHOMETPHUYECKUX (DYHKIIMH.
PICHHYC, M3ydeHue onpeaeieHui apKCuHyca, apKKOCUHYCa, apKTaHT'€HCa
APKKOCUHYC,

APKTAHI'CHC YMCJIA

uyucia, GopmynupoBaHUEe WX, M300paKeHHE HA €IUHUYHONW OKPYKHOCTH,
NpUMEHEHHE TIPU PEIICHUH YPaBHEHHHA

®YHKIIMU, UX CBOMCTBA U TPA®UKH

Dyukuuu. [lonsitue o
HeNnpepbIBHOCTH
byHKkun

O3HaKOMJIEHWE C TIOHSTUEM TIEPEMEHHOUN, NpUMEpaMH 3aBUCUMOCTEH
MEKy IepEMEHHBIMH.

O3HakOMJIEHME C TIOHATHEM Trpaduka, OIpenereHue NPUHAIICKHOCTH
Toukn rpapuky ¢ynkuuud. OmnpeneneHue 1o ¢opmyse MnpocTeimeit
3aBUCUMOCTH, BHAa ee¢ rpaduka. Beipakenue 1o ¢dopmyne OIHOU
[MEPEMEHHOM Yepe3 Apyrue.

O3HaKOMJIEHUE C OTpeesieHrneM QyHKIUU, (GOPMYTUPOBAHUE €TO.
Haxoxxaenne o01acTu onpeeneHus 1 00IacTH 3HaYeHUH QyHKIUN

CBoiicTBa PyHKIHH.
I'padpuueckas
WHTEepHpeTanus.
I[IpumepbI
(pyHKIIHOHAIBHBIX
3aBHCHMOCTEI B
peaJIbHBIX Npoleccax
U SIBJICHUSIX

O3HaKOMJIEHHE ¢ TpUMepaMH (PYHKIIMOHAJIbHBIX 3aBUCUMOCTEHN B
[pE€aTbHBIX MPOIECCaxX U3 CMEXKHBIX AUCITUIUIMH.

O3HaKOMJIEHUE C 10KA3aTEIbHBIMH PACCYKICHUSIMU HEKOTOPBIX CBOMCTB
MTUHEHON U KBaJpaTUIHON (YHKIIUH, MPOBEICHUE UCCIEIOBAHMUS
TUHEWHOMN, KyCOYHO-TMHEWHOU, APOOHO-TUHEHHON 1 KBaIpaTUIHOU
¢ynkuunit, nocrpoenue ux rpadukon. [loctpoenue n ureHue rpaukoB
dbyakuuii. UccnenoBanue GyHKIIHAH.

CocTaBiieHre BUOB (PYHKIIHIA 110 TaHHOMY YCJIOBHIO, PEIICHHE 3a/1a4 Ha
SKCTPEMYM.

Brinmonnenue npeodpa3zoBanuii rpadguka GyHKITMI

OOpaTHble QYyHKIIUU

V3yueHue nousamus obpamuoul pynkyuu, OnpeaeieHne Buaa U nocmpoeHue
epaguxa obpamuou Gyukyuu, HaxodcoeHue ee odracmu onpeoeieHus: u
oonacmu snauenuti. [lpuMeHeHHEe CBOMCTB (YHKIIMHA TPU HMCCIICIOBAHUU
YPaBHEHUI U PEIICHUH 3a/1a4 Ha SKCTPEMYM.

O3HaKOMJICHUE C TIOHITHEM CIIOKHOW (PYHKITUN

CTeneHHbIe, Brruncnenue 3HaueHUH QyHKIUI 10 3HaYEHHUIO apryMEeHTa.
NoKa3aTeJbHbIe, OmnpeneneHue TOJIOKEHUS TOYKM Ha rpaduke Mo ee KOOpAWHATaM H
sorapugmMuyeckne 1 [Ha00OPOT.

TpuroHoMmerpuyeckue |Vcronb3oBaHre CBOWCTB (PyHKIUI Ui CpaBHEHMs 3HAUYEHUH CTENEeHEH U
bynxuun. morapu@moB.

OOpaTHbIe [TocTpoeHne rpaduKOB CTENEHHBIX U Torapu(pMUIECKUX (DYHKITHIA.
TPUTOHOMeTpUYeckue [PeleHre Moka3aTeIbHbIX U JIOTapUu()PMUYECKUX YpPAaBHEHHI U HEpaBEHCTB
bynkunu 10 M3BECTHBIM AJITOPUTMAM.
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O3HaKOMJICHHE C TIOHSATHEM HENPEPHIBHOM MEPHOINYECKON (YHKIIUH,
(opMynHupoBaHUE CBOICTB CHHYCA U KOCHHYCA, TOCTPOCHHUE UX TPapUKOB.
O3HaKOMJIEHHE C TOHSTHEM TapMOHHMYECKHUX KOJIeOaHMM W mpuMepamu
TapMOHUYECKUX KOJEOaHUH I OMMCAHUsI MPOLECCOB B (PU3UKE U IPYTUX
00J1acTsIX 3HAHUA.

O3HaKOMJIEHHE C TIOHATHEM pPa3pbIBHOM MEPHOAMYECKON (PYHKIUH,
dbopMynupoBaHHE CBOWCTB TaHI€HCAa M KOTAHIEHCAa, IIOCTPOEHUE UX

rpaduKoB.

[[pumenenne  cBOWCTB  GYHKOMH IS CpPaBHGHHMS  3HAYCHUU
TPUTOHOMETPUYECKUX  (YHKIUH,  peHIeHHs  TPUTOHOMETPHUUECKHX
YpaBHEHUU.

Ilocmpoenue epaguxkos obpamublx MPULOHOMEMPUUECKUX QYHKYU U
onpeoenenue no papuKam ux ceolcms.

BrinonHeHnue npeodpazoBaHus rpaukoB

HAYAJIA MATEMATUYECKOT'O AHAJIN3A

O3HaKOMJICHHE C TIOHSATHEM YHCIIOBOH MOCIIEI0BATEIBHOCTH, CIIOCO0aMHU ee
3a7aHUs, BEIYUCICHUSIMH €€ YJICHOB.

O3HaxkoMmeHue ¢ NOHAmMuUEeM npeoena noc1e008ameIbHOCHU.
O3HaKOMJICHHE C BBIYHCIEHHEM CYMMBI OECKOHEYHOTO YMCIIOBOTO psAla Ha

IlociieqoBaTe/ IbHOCTH N o
NprMepe BBIYUCICHHS CyMMbI OECKOHEYHO YOBIBAIOLIEH TreOMEeTpUYeCcKOi
[IPOTPECCHM.
Pemenne 3amad  Ha mpUMEHEHHE (QOPMYNIbI  CyMMBI  OECKOHEYHO
yOBIBAIOIIEH T€OMETPHUIECKOIN MPOTPECCUH
(O3HaKOMJIEHHUE C TOHSITHEM ITPOU3BOIHOM.
3ydyeHue u (opMynupoBaHHE €€ MEXaHHMYEeCKOTO0 U T'€OMETPUYECKOTO
CMBICJIa, U3YyYEHUE AITOPUTMA BBIYUCICHHUS MPOU3BOJHOM Ha MpUMEpe
BBIUMCJICHUS] MIHOBEHHOM CKOPOCTM U YIVIOBOro  Kodd¢duuueHTa
KACATEJIbHOM.
CocTaBiieHHe ypaBHEHUS KacaTelIbHOW B 0OIIIEM BHJIE.
YcBoenue mpaBun  auddepeHUupoBaHMs,  TAOMUIBI  MPOU3BOIHBIX
[IpousBoaHas u ee DIeMEHTapHbIX  GYHKIUH, npuMeHeHue i auddepeHmpoBaHus
NpUMeHEeHHe (yHKLUH, COCTaBIeHNUS ypaBHEHHS KacaTeIbHOM.
3yueHne TeopeM O CBS3M CBOMCTB (DYHKIIMM W  TPOU3BOIHOM,
(bopMynHUpOBKa UX.
[IpoBeeHNE C TOMOIIBIO TPOU3BOAHON HCCIIeIOBaHUS (BYHKITNHU, 3aTaHHON
(bopmyoit.
'YcraHOBIIEHHE CBSI3U CBOMCTB (DYHKITMU M TIPOM3BOIHOM O MX IpaduKam.
[IpuMeHeHre TPOM3BOAHOM Ul pelIeHUs 3aJad  Ha HAXO0XKICHUE
Han0O0JIbIIEr0, HANMEHBIIIETO 3HAYSHHS M Ha HaX0XKJIEHHE IKCTpeMyMa
O3HaKOMJICHHE C TIOHATHEM HHTErpaa 1 nepBooOpa3Hoi.
3yueHune mpaBuiia BEIYUCIECHUS IEPBOOOPA3HON U TEOPEMBI
Hrrotona—1JleitOuuna.
IlepBooOpa3Hasn

Pemenre 3amay Ha CBsA3b NMEPBOOOPA3HON U €€ MPOU3BOJIHOMN, BHIYHCIICHHUE
epBOOOPA3HON I JaHHOW (DYHKIIHH.

Permennie 3aay Ha MPUMEHEHUE MHTErpaja AJs BBIYUCICHUS (U3HUECKUX
BEJIMYUH U TUJIONIAJCH

YPABHEHUS U HEPABEHCTBA

YpaBHeHus1 u O3HaKOMJICHHE C MPOCTEHIIMMH CBEACHUSIMH O KOPHSAX anreOpamyecKux
CHCTeMbl YPABHEHHM |ypaBHEHMI, IOHATHSIMH MCCIIETOBAHUS YPABHEHUN U CUCTEM YPaBHEHUM.
HepaBencrBa u
CHCTeMbl HepaBeHCTB |I3yueHue TeopuH paBHOCWIBHOCTM YPABHEHUW M €€ IPUMEHEHUS.
C IByMsl [loBTOpeHne 3anmucu peleHus CTaHAApTHBIX YpaBHEHUM, MPUEMOB
13
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nepeMeHHbIMU npeoOpa3oBaHusl YpaBHEHUH JUIsl CBEACHUS K CTAHJAPTHOMY YPaBHEHHMIO.

Pemenne panmoHanbHbIX, UPPALMOHAIBHBIX, TOKA3aTENbHbBIX

1 TPUTOHOMETPUYECKUX YPABHEHUN U CHCTEM.

Vcnonp3oBaHue CBOWCTB U TpapUKOB (PYHKIUI ISl pelIeHus] ypaBHEHUH.

[IoBTOpEHNE OCHOBHBIX TPUEMOB PEILIECHUS CUCTEM.

Pemenne ypaBHEHMII ¢ NPUMEHEHMEM BCEX NPHUEMOB (pa3jloKEeHUs Ha

MHOXHTEJH, BBEICHHUSI HOBBIX HEM3BECTHBIX, IMOACTAHOBKH, I'pa)uuecKoro

METO/1a).

Perienue cucteM ypaBHEHUH ¢ IPUMEHEHUEM Pa3IMYHbIX CIIOCOOOB.

O3HakOMJIEHHE C OOIIMMH BONPOCAMU  PpEIICHUS HEPaBEHCTB U

MCTI0JIb30BaHUE CBOMCTB U rpaduKoOB (PYHKIMIA IIPU PEIIEHUU HEPABEHCTB.

Pemenne HEpaBEHCTB UM CUCTEM HEPABEHCTB C IPUMEHEHUEM DPa3IMUYHBIX

CrI0CO0O0B.

[IpumeHeHre MaTeMaTH4YEeCKMX METOJOB ISl PEUIEHMs] COAEpKaTeIbHBIX

3ajjad U3 pasinyHbIX oOnacTeil Hayku W mpaktuku. MHTepnperupoBanue
€3yJIbTaTOB C YY4ETOM PEAJIbHbIX OIPAHUYCHUN

AJEMEHTbI KOMBUHATOPUKH, TEOPUU BEPOSITHOCTEM

N CTATUCTHUKH

l3yueHne mnpaBuga KOMOMHATOPUKM U TNPUMEHEHHE IIPH pEIIEeHUH

KOMOWHATOPHBIX 33/1a4.

Pemienne KOMOMHATOPHBIX 3a7ay METOAOM Iepebopa W IO IpaBHITy

YMHOXEHHUS.

O3HakOMJIEHHME €  HOHATUSAMM  KOMOMHATOpPHKH:  pa3MELICHUsIMHU,

COUYETAaHUSIMH, IEPECTAHOBKAMU U (hOPMYJIaMHU i1 UX BEIYUCICHHS.

OCHOBHBbIE IOHATUSA

KOMOMHATOPUKH N
OObsicHeHHe M TnpuMeHeHue (GOpMyN JUIsl BBIYHUCICHHS pPa3MEIleHUH,
[IEPECTAaHOBOK M COUYETAaHUH MPU PELIECHUH 3a1a4.
O3HakomieHue ¢ omHOMOM HbroToHa 1 TpeyronpHuKOM [lackas.
Pemienne mnpakTHYECKUX 3a7ad C HKCIOIb30BAHMEM TMOHITHH M MpaBHII
KOMOWHATOPHKHU
M3ydeHne  KJIacCHYECKOTO  ONpEAENEHUS  BEPOATHOCTH,  CBOMCTB
JJIeMeHTbI TeOpHHU BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEH.
BEPOATHOCTEH PaccMmoTpeHue mpuMepoB BBIYUCIICHUS BEpOSTHOCTEN. Pelenue
3a/1a4 Ha BBIYMCIICHNUE BEPOSTHOCTEH COOBITHIA
[IpeacraBiienue O3HaKOMJIEHME C  TPEACTAaBICHUEM  YHUCIOBBIX  JIaHHBIX U HX
IMAHHBIX (Ta0JUIbI, XapaKTEPUCTUKAMHU.
MUaArpamMmel, Pemienne mpakTUYecKUX 3anad Ha OOpabOTKYy YHCIIOBBIX JIaHHBIX,
rpagukn) BBIYMCIICHUE UX XapAKTEPUCTUK
I'EOMETPUSA

DopMynMpOBKa W NPUBEIACHUE JOKA3aTEIbCTB IPU3HAKOB B3aUMHOIO
[PAacIONIOKEHUsT NMpPSIMBIX U IUIOCKOCTEH. Pacrno3HaBaHume Ha yeprexax u
MOJEINIAX Pa3JIMYHBIX CIy4aeB B3aWMMHOIO pACIOJIOKEHHUS NPSIMBIX U
[IJIOCKOCTEM, apryMEHTHpPOBAaHUE CBOMX CYXICHHHU. DOpMyIHpOBaHHE
ONpeIeNeHUM, MPU3HAKOB U CBOWCTB MapAJUIEIbHBIX U MEPIEHANKYIISIPHBIX
[IJIOCKOCTEH, IBYTPAHHBIX U JINHEWHBIX YIJIOB.

[IpsiMble ¥ MJIOCKOCTH |BBINTOJIHEHNE TOCTPOCHMSI YIVIOB MEXAY MPSIMBIMH, IPSIMOU U INIOCKOCTBIO,
B IIPOCTPAHCTBE MEXy TNIOCKOCTSMH 10 ONTMCAHUIO M pacliO3HABaHUE UX HA MOJAEIIAX.
[[prMeHeHrne MPU3HAKOB U CBOMCTB PACMOJIOKEHUS MPSIMBIX U IIOCKOCTEN
[IpY PELICHUN 3a/ay.

300paxeHne Ha pHUCYHKax UM  KOHCTPYHMpPOBAaHHE Ha  MOJAEIAX
NEPIEHIUKYJIIPOB U HAKIOHHBIX K IUIOCKOCTH, NPSMBIX, NapalieIbHBIX
MJIOCKOCTEH, YIJIOB MEXAY TMPSIMOM M TUIOCKOCTEIO W 0OOCHOBaHHE
[IOCTPOEHUS.
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PemeHre 3ajad Ha BBIYHMCICEHHE N€OMETPUUYECKHX BeJMYMH. OnuchIBaHUE
[pacCTOSTHUSA OT TOYKH JO IUIOCKOCTH, OT MPSIMOM JO TMIOCKOCTH, MEXIY
[JIOCKOCTSIMH, ~ MEXKIY  CKPCIUMBAIOMIMMUCA  NOPSIMBIMH,  MEXAY
MPOU3BOJIBHBIMU (PUTYpaMU B IIPOCTPAHCTBE.

DOopMyIMpPOBAHHE M JOKA3bIBAHME OCHOBHBIX TEOPEM O PACCTOSHHUSIX
(TeopeM CyllecTBOBaHMS, CBOIMCTBA).

300paxkeHre Ha YepTekax U MOJAEISAX PACCTOSHUSA U 0OOOCHOBAHUE CBOUX
cyxknenuil. OmpeneneHue M BBIUKUCICHUE PACCTOSIHUM B IMPOCTPAHCTBE.
[Ipumenenue GopMyIl U TeOpeM IJIAHUMETPUH IJIs PELLIeHUs 3a/ay.
O3HaKOMJIEHUE C TMOHSATHEM MapajuIeIbHOTO MPOEKTHUPOBAHUS M €ro
cBoiicTBamu. Dopmynuposanue meopemvl O NIOWAOU OPMOSOHATLHOU
npoexyuu MHO20)201bHUKA.

[ [pumeneHne Teopuu 11 000CHOBAHUS MMOCTPOCHUM U BHIYUCIICHHH.
ApryMEHTUPOBAHHE CBOUX CYXJIEHHUW O B3aUMHOM PACIOJIOKEHUU
POCTPAHCTBEHHBIX QUTYD

OnucaHnre ¥ XapaKTepUCTUKA pPa3jIMYHbIX BUJOB MHOTOIPAHHUKOB,
[EPEUYNCICHUE UX JIEMEHTOB U CBOWCTB.

MN300pa’keHue MHOTOTPAHHMKOB ¥ BBIIOJIHEHHWE IIOCTPOCHUS  HA
M300paXKEHUSIX U MOJIEIISIX MHOTOTPAaHHHUKOB.

Briuncienue JMHEHHBIX SJEMEHTOB W YIJIOB B IMPOCTPAHCTBEHHBIX
KOH(UTYpalusX, apryMEHTUPOBAHNUE CBOUX CYXICHHM.

XapakTepucTUKa U M300paKEHUE CEUCHUS, PA38epmMKU MHO20SPAHHUKOS,
BBHIYMCIICHHUE TUIOIIAICH TOBEPXHOCTEM.

[loctpoenne mpocredux  ceuyeHWd Kyba, TPU3MBI, [HPAMHUIBL.
[[pumenenne (pakToB U CBEACHUN U3 IJIAHUMETPHH.

O3HaKOMJICHHE C BUJAMH CUMMETPUN B MPOCTPAHCTBE, (HOPMYITHpPOBAHUE
ONpEACTICHU U CBOMCTB. XapAaKTEPUCTHUKA CUMMETPHUU TEJ BPAILICHUS M
MHOTOTPAaHHUKOB.

[[prMeHeHrne CBOMCTB CUMMETPUHM TIPU PEIICHUH 3a/1a4.

Mcnonb30oBaHWe  MPHOOPETEHHBIX  3HAHUM IS HWCCIEAOBaHUA U
MOJICJIMPOBAHUS HECTIOKHBIX 3a7a4.

MN300pakeHue OCHOBHBIX MHOTOTPAHHUKOB W BBIMIOJTHEHHE PUCYHKOB IO
YCIIOBHSIM 3a]1a4

O3HakOMJIEHME C BHWJaMU Tell BpalleHus, (QopMmynupoBaHUE UX
ONpeCICHU U CBOMCTB.

DopMyTHpPOBAHUE TEOPEM O CEUYEHHM IIapa IUIOCKOCTbIO U TUIOCKOCTH,
KacaTeJIbHOU K cepe.

XapakTepucTUKa U N300paKEHHUE TeN BPAIICHUS, UX Pa3BEPTKU, CEUCHUSI.
Tena u moBepxHocTH |PenieHue 3a1ay Ha MOCTPOECHUE CEYEHUM, BBIYMCIIEHUE JJIMH, PACCTOSHUM,
BpalleHUs yriaoB, Iuiomaned. IIpoBeneHue HOKa3aTENbHBIX PACCYKACHUM IIpU
peleHnu 3a1ad.

[IpuMeHeHre CBONCTB CUMMETPHUH NPU PEILICHUH 3a]a4 Ha TeJla BPAIlleHHUs,
KOMOWHAIINIO TEI.

MN300pakeHuEe OCHOBHBIX KPYIJBIX TEJI U BBHINOJHEHHE PHUCYHKA 10
YCIIOBHIO 33]1a41

O3HaKOMJICHHME C TOHITHSIMH IUIOIIAAM U 00beMa, aKCHOMaMu |
CBOMCTBAMH.

Pemenne 3amad  HAa  BBIYMCIICHHE IUIOMAACH IUIOCKUX  (GUTYp C
MPUMEHEHUEM COOTBETCTBYIOUX (opMyn U (GakTOB U3 TMIAHUMETPHUHU.
M3ydeHre TeopeM O BBIYHCICHUH OOBEMOB MPOCTPAHCTBEHHBIX TEII,
pelieHre 3a7a4 Ha IpUMeHeHne GopMys BbIYMCIIEHUsI 00beMOoB. M3yuenue
dbopMyn Asisi BBIYMCICHHS TUIOMIANCH MOBEPXHOCTEH MHOTOTPAHHUKOB M

15

MHOrOrpaHHUKH

N3mepenus B
reoMeTpuu




TeJl BpAILCHHUS.

O3HAaKOMJICHHE C METOJOM BBIYHCIICHHS IUIOMAAN MOBEPXHOCTH C(eEpHI.
Pentenue 3a71a4 Ha BBEIYMCIIEHUE IUIomageu MOBEPXHOCTH
[POCTPAHCTBEHHBIX TEJ

O3HaKOMJIEHHWE C TOHATHEM BEKTOpa. M3ydeHue IeKapTOBOM CHUCTEMBI
KOOpPJIMHAT B MMPOCTPAHCTBE, IOCTPOCHHE MO 3aIaHHBIM KOOPJIMHATAM TOYEK
1 IUIOCKOCTEH, HAaXOXIEHUWE KOOpIMHAT Todyek Haxoknenwe ypaBHEHUH
OKPYXHOCTH, c(ephl, TIOCKOCTH. BBIUKCICHHE pPACCTOSIHHA MEXIY
TOYKAMH.

M3yueHrue CBOMCTB BEKTOPHBIX BEJIMYUH, MPaBUJI Pa3jIOKEeHUS] BEKTOPOB B
TPEXMEPHOM MPOCTPAHCTBE, MPABWJI HAXOXKIACHUS KOOPJIWHAT BEKTOpa B
[IPOCTPAHCTBE, MTPaBUJI ICUCTBUIN C BEKTOpaMU, 33JIaHHBIMU KOOPJIMHATAMH.
[[prMeHeHre TeOprHU NMPU PEUICHUH 3a]1a4 Ha JEUCTBUS C BEKTOPaMHU.
M3yueHue CKaJsSIpHOTO MPOM3BENCHUSI BEKTOPOB, BEKTOPHOT'O YpaBHEHUS
npssMol M IUIOCKOCTH. [IpriMeHeHHe TeopuM MNpU PEUICHUHM 3ajad Ha
NEeNCTBUS ¢ BEKTOPAMHU, KOOPJAMHATHBIN METO/l, IPUMEHEHHE BEKTOPOB IS
BBHIYMCIICHNS BEJIMYMH YIJIOB M PACCTOSTHUM.

O3HaKOMJIEHUE C JOKAa3aTelbCTBAMH TEOPEM CTEPEOMETPUHM O B3aUMHOM
PACIOI0KEHUHU NMPSIMBIX U INIOCKOCTEHN C UCMOJIB30BAaHUEM BEKTOPOB

Koopaunarsl u
BEKTOPBI

4. MartepuaJIbHO-TeXHHMYeCKOe o0ecnieyeHne NpenoAaBaHus yueOHOro npeamera
«OVYII 09. MaremaTuka»

OcBoenue nporpammbl yaeoHoro npeamera «OVYII 09. Martematukay mpeanonaracT HaTuane
B IpodeccuoHaTbHON 00pa30BaTEebHON OpraHN3aluH, peaTu3yoneil 00pa3oBaTEeIbHYIO IPOTPaMMy
cpenHero obmiero oOpazoBanus B mpenenax ocBoenusst OIIOIT CIIO Ha 6a3ze OCHOBHOTO OOIIETO
oOpa3oBaHus, yueOHOr0 KaOWHETa, B KOTOPOM HMEETCS BO3MOXKHOCTh OOECIIEUUTh O0yUYaIOUIUMCS
CBOOOHBIN ocTyn B IHTEpHET BO BpeMs y4eOHOTO 3aHATHS U TIEpUO]] BHEYUCOHOH e TEIIbHOCTH.

[Tomemenne kabwHeTa ymoBIEeTBOpsieT TpeOoBaHUsM CaHUTAPHO-MHUIEMHUO- JIOTHUYECKUX
npaBmi U HopMmartuBoB (CanlluH 2.4.2 Ne 178-02) u ocCHameHO THUIIOBBIM 00OpPYHAOBaHUEM,
YKa3aHHBIM B HACTOSLINX TPEOOBAHMSAX, B TOM YHUCIIC CHEIMATN3U-POBAHHON Y4eOHOH MeOenbio U
CpencTBaMU OOYYEHHsI, JOCTATOYHBIMU JJISl BBIIOJHEHHUS TpeOOBaHUI K YPOBHIO IMOATOTOBKHU
obyuaromuxcs (Ilucekmo MunmcrepcrBa oOpasoBanust u Hayku P® ot 24.11.2011 Ne MJI-1552/03
«O06 ocHameHun 00MMIE00pa30BATENbHBIX  YUPEKICHUH YYeOHBIM U y4eOHO-Ta00opaTOPHBIM
o0opymoBaHUEM. ).

B cocraB yueOHO-METOIMYECKOTO M MaTepUaTbHO-TEXHUYECKOro obecreueHust pabdoueit
nporpammsbl yueoHoro npeamera «OVII 09. MaTemaTukay BXOIAT:

. MHOTO(YHKITHOHATBHBIA KOMIUIEKC MPEIO/1aBaTels;

. HarJSIIHBIE TOCOOMST (KOMIUIEKTHI Y4YeOHBIX TaOJUIl, IUIAaKaTOB, MOPTPETOB BBIJAIONIUXCS
YYEHBIX-MaTEMaTHKOB H JIp.);

. UH(OPMAIMOHHO-KOMMYHHUKATHBHBIE CPEJICTBA;

. 9KPaHHO-3BYKOBBIE TOCOOUS;

. KOMIUIEKT TEXHUYECKOW JOKYMEHTAIMH, B TOM 4YHCIIE TAclopTa Ha CpelIcTBa OOydYeHUs,
WHCTPYKIIUU TIO UX MCIIOH30BAHUIO M TEXHUKE O€30MaCHOCTH;

. OnbIMoTeYHbIN (OHI.

B Oubnnorteunsiii (oHJ BXOAAT y4yeOHUKH, ydeOHO-Meroanyeckne KomiuiekTel (YMK),
obecrieunBaronye ocBoenne yueonoro nmpeamera «OVYII 09. Maremarnkay, peKOMEHIOBAaHHbBIE WIIH
JOMYIIEHHBIE JUIsl HWCIOJB30BaHMS B TPO(PECCHOHATBHBIX 00pa30BATEIIbHBIX OPTaHU3AIUSX,
peanu3yronmx 00pa3oBaTeIbHYIO IIPOrpaMMy CPEIHETO O0IIeTro 00pa3oBaHus B Mpe/eaax OCBOCHHS
OIIOII CIIO na 6a3e 0oCHOBHOTO 00111er0 00pa30BaHUsI.
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HNudopmannonnoe odbecnevyenmne
OcHoBHasi JiuTepaTrypa

1. bawmaxos M.M. Marematuka: Yy4eOHHMK JUIsI CTy[d. YYpeXACHUH cpea. mpod.
obpazoBanus. — M., 2020.

2. bawmarxos M.M. Marematuka. 3aladHuK: y4eO. mocoOue sl CTyI. YUPEKIACHHUN CPell.
npod. o6pazoBanus. — M., 2020.

DJIeKTPOHHBbIE 00pa30BaTe/IbHbIE PeCypChl

1. Poccuiickasgs »JEKTpOHHas IIKoJa [DNEKTPOHHBIA pecypc]. — Pexum gocrtyna:
https://resh.edu.ru. — Jlata noctyma: 31.10.2021.

DJIeKTPOHHBbIe HHGOPMALIMOHHBbIE PeCypPChl

1. Odunmaneueii cailt MunucrepcrBa npocsemenus: Poccuiickoit @eaepannu [ IIeKTPOHHBINR
pecypc]. — Pexxum poctyma: https://edu.gov.ru/. — Jlata nocryna: 31.10.2021.

2. @enepanbHblii moptan "Poccuiickoe oOpazoBaHue" [DIeKTpoHHBIM pecypc]. — Pexum
nocryma: www.edu.ru. — [lara mocryma: 31.10.2021.

3. denepanbHbIi HEHTP WH(GOPMAIIMOHHO-00pa30BaTEIbHBIX PECYpPCOB [DNIEKTPOHHBIN pecypc].
— Pexxum nocryma: http://fcior.edu.ru/. — Jlata noctyna: 31.10.2021.

4. «EnuHoe OKHO JocTyma K o00pa3oBaTelbHBIM pecypcaMm. OJEKTpOHHas OHOIHOTeKa»
MHTETPALMOHHBIA KaTajgor oOpa3oBaTeNbHBIX VHTEpHET-pecypcoB, JJIEKTpOHHas y4eOHO-
MeToudeckas onbmmoreka [DnekTpoHHbIN pecypc]. — Pexxum moctyna: http://window.edu.ru/. —
Hara nocryna: 31.10.2021.

5. Enunas xomnekius mudpoBBIX 00pa30BaTENbHBIX PECYpCcOB [DIEKTPOHHBIN pecypc]. —
Pexxum noctyna: http://school-collection.edu.ru/. — lata noctyma: 31.10.2021.

TpeGoBanus k negaroru4ecKUM padboTHHKAM

Peanmuzamust  paboueld mporpammbl  yueOHoro mnpeamera OVII 09. MaremaTtuka
oOecrieunBaeTcsl TEAarorHdecKuMyu pabOTHUKAMU 00pa3oBaTEIbHOW OpraHW3aIlid, a TaKKe
JUIIAMH, TPUBJIEKAaEMbIMM K pealu3aluud o0pa30BaTEeNbHOW MpOrpaMMbl Ha  YCIOBHUSX
IPa)TaHCKO-TIPABOBOTO JOTOBOpPa, B TOM YHCIE W3 YHCIA PYKOBOIUTENEH M PabOTHUKOB
OpraHm3aiuii, 00pa3oBaHUE KOTOPBIX COOTBETCTBYET MPEMOIaBAEMOMY IIPEIMETY.

Kpanudukanus nenarorndeckux pabOTHUKOB 00pa30BaTEeNbHOW OpraHM3alMd JOJDKHA
OTBEUYaTh KBaTH(PUKAIMOHHBIM TPEOOBAHUSM, YKa3aHHBIM B KBAIM()UKAIIMOHHOM CIIPABOYHUKE.
Briciee mpodeccronanbHoe 00pa3oBaHHe WM cpeAHee MpodeccHoHaIbHOE 00pa3oBaHHE IO
HanpaBjiIeHuI0 moAroToBku "OOpa3oBaHUe M Ieparoruka" win B 00NacTH, COOTBETCTBYIOIIEH
MpEnoaBacMoMy TMpeaMeTy, 0e3 NMpeabsSBICHUs TPEOOBaHUN K CTaXy paboThl JUOO BBICIIEE
npodeccuoHaibHOE  O0pa3oBaHHME WJIM CpeaHee mnpodeccuoHaabHOe 00pa3oBaHHE U
JOTOJTHUTEbHOE TMpOo(decCHoHaIbHOE O00pa3oBaHHE IO HANPABICHUIO JEATEIBHOCTH B
00pa3oBaTeIbHOM YUpEeXKIACHUU 0€3 IPEAbIBICHUS TPEOOBAaHUN K CTaXKY paOOTHI.
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[lenarornueckne paOOTHUKM, TPHUBJIEKAEMBbIE K pealu3aluud  o0pa3oBaTeIbHON
IpOrpamMMbl, JOJDKHBI IOJy4aTh JOIOJHUTEIbHOE TNpodeccuoHaibHOe o00pa3oBaHHE IO
nporpaMMaM TMOBBIIICHUsT KBaIM(UKauu He pexe | paza B 3 roma ¢ y4eToM pacIIMpeHus
CreKTpa Npo(ecCHOHANBHBIX KOMITETCHIINH.
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