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IHosicHUTEALHAA 3aIIHCKA

HporpaMMa yqe6H0171 JUCHUITIIMHBI «Maremartuka npe€aHasHadcHa i

(HaumenoBaHUe OUCYUNTUHDBL)
peanu3aliy rocyJIapCTBCHHBIX TPEOOBAaHUI K MUHUMYMY COZCPKAHUS U YPOBHIO MIOATOTOBKH
BBITTYCKHUKOB 110 Tipodeccuu 23.01.03 «ABTOMEXaHUK» CpPETHETO
(k00) (HaumeHoBaHUE CNEYUATLHOCU)

npodeccrnoHaTLHOTO 00pa30BaHus 0a30BOTO YPOBHS U SBJSICTCS €UHOM /TS BcexX (GopM 00yUeHUs, a TAKKe
JUTsL BCEX THIIOB M BUJIOB 00Pa30BaTE/IbHBIX YUPESIKICHHUN, PEATU3YIOIINX OCHOBHBIC IPO(ECCHOHATBHBIC
o0pa3oBaTenbHbIC MPOrPAMMEI CPEAHETO MPO(PECCHOHATHHOTO 00pa30BaHMUSL.

VYyeOuas aucuuiuinHa «MaTematuka » sSBiseTcs 001eodpa3oBaTeIbHON

(Haumenosanue OUCYUNIUHbL) (ykazamu Kaxoti)

JTUCIUILTAHOM, YCTaHABIMBAIONICH 0a30BbIC 3HAHMSI JIJIsI OCBOCHHSI CIICIIUATBHBIX TUCITUTUINH.
[To yueOHOMY TUTaHy A7 U3yUEHUs JAaHHOW y4eOHOW AMCUUILTMHBI OTBOIUTCS 285 yacoB.

ITporpamma oG1eoOpa3oBarenbHOM yueOHOH nuciumiinHa «MaTeMaTukay rnpeHa3HadyeHa JUlsl U3y4eHus
MaTeMaTHKH B MPo(decCHoHAIBHBIX 00pa3zoBarenbHbIX opranuzamusix CI10, peanusyronmmx
00pa3oBaTeNbHYIO IPOrpaMMy CpeiHero oo1ero oopazoBaHus B npejenax 0CBOCHUs OCHOBHOM
npodeccrnoHanbHOi o0pazoBarenpHOi mporpammbl CITO (OITOIT CITO) Ha 6a3e 0OCHOBHOTO 00IIET0
00pa3oBaHMs IIPU MTOJATOTOBKE KBATM(HUIIMPOBAHHBIX paboyunX, CIy>KaIUX U CIELUAIUCTOB CPEJHETO 3BEHA.

[Iporpamma pazpaborana Ha ocHoBe TpeboBanuii ®I'OC cpeanero odiiero 0opazoBanHus, MPEAbIBIIEMBIX K
CTPYKTYpE, COIEP’KaHUIO U pe3yIbTaTaM OCBOECHUS Y4eOHON AUCHUIUINHBI «MaTeMaTiuka, B COOTBETCTBUH
¢ PexomeHanusiMu 1o opraHu3anuy MOIy4eHUs CpeHEro o01ero oopa3oBanus B peaesax OCBOCHHUS
00pa3oBaTeNbHBIX IPOrpaMM CpPeTHEro MpohecCHOHAILHOr0 00pa3oBaHus Ha 6a3e OCHOBHOI'O OOIEro
o0pa3oBaHus C yd4eTOM TpeOoBaHU# (heepaibHBIX TOCYIapPCTBEHHBIX 00pa30BaTEIbHbBIX CTAaHIAPTOB U
MoJTy4aeMoil mpoeccuu WM CelranbHOCTH CPEAHEro NpoQecCOHaIbHOro 00pa3oBaHus (TMCbMO
JlemapTameHTa rocy1apCTBEHHOM MOJIUTUKU B cepe MoAroToBkH padounx kajapos u JAIIO MunoOpHayku
Poccun ot 17.03.2015 Ne 06-259). Conepxanue nporpaMMel «MaTemaTrKa» HalpaBiIeHO Ha JOCTHXKEHHE
CHEAYIOUIUX LEIIEH:

e obecnieueHue cPOpMUPOBAHHOCTHU MPEICTABICHUNA O COLUAIBHBIX, KYJIBTYPHBIX U UCTOPUYECKUX
(hakToOpax CTaHOBJICHHS] MATEMATHKU;

e obecrieueHue chOPMUPOBAHHOCTH JIOTHIESCKOTO, AIMTOPUTMHIECKOTO U MATEMAaTHICCKOTO
MBIIICHHUS,

e obecrnieueHue cOPMUPOBAHHOCTH YMEHHUM IPUMEHSTH MTOJYYECHHbIE 3HAHUS PU PELICHUH
pa3IMYHBIX 33]1aY;

e o0Oecrieuenre c(hOPMUPOBAHHOCTH MPECTABICHUN O MAaTEMAaTHKE KaK YacTH OOIIeUYeIOBEYECKON
KYJIbTYpPbI, YHUBEPCAILHOM SI3bIKE HAYKH, TIO3BOJISIONIEM OINUCHIBATh U U3Yy4aTh PealbHbIEC MIPOIIECCHI
U ABJICHUS.

B nporpamMMy BKIIFOUEHO COJIepKaHNE, HalIPaBIeHHOE Ha (POPMHUPOBAHUE Y CTYIEHTOB KOMITETEHITHIA,
HeoOxomuMbIx st kadecTBeHHOTo ocBoeHus OITOIT CITO na 6a3e ocHOBHOTO 00111ero 00pa3oBaHusI ¢
MOJTyYEHHUEM CPETHEr0 00IIero 00pa3oBaHMsL; MPOTPAMMBI ITOATOTOBKH KBATH(DUIIUPOBAHHBIX PA0OYHX,
CITy>KallliX; MPOrpaMMbl IOATOTOBKHU crienuanucto cpeanero 3seHa (IIIIKPC, ITICC3).

[IporpamMma yueOHON AUCHMILINHBI «MaTeMaTuka» sIBJIsIeTCsl OCHOBOM /ISl pa3pabOTKu JaHHOM paboyeit
IpOrpaMMBbl 110 MaTeMaTHKe, B KOTOPOH mpodeccuoHambHble 00pa3oBaTeIbHbIe OpraHu3allny,
peanu3syronue o0pa3oBaTebHYIO MPOTpaMMy CpeIHero 001Iero oopazoBanus B penenax ocsoenus OITOIT
CIIO na 6a3e ocHOBHOTO 00111er0 00pa30BaHMsl, YTOUHSIOT COJIepKaHue yueOHOro Marepuania,
MOCIIE0BATEIBHOCTD €r0 U3yUEHUs, pacipeielieHne yueOHbIX 4acoB, TEMAaTUKY pedepaToB, BUIbI



CaMOCTOSITENIbHBIX paboT, yIUTHIBAsI CIICIUPHUKY IPOTrpaMM MOATOTOBKH KBaTH(PHUIIMPOBAHHBIX paboUuX,
CITyXaIUX W CIEHAJIICTOB CPEIHETO 3BeHa, OCBAaNBaeMOH MPO(ECCHH UM CIEIUATLHOCTH.

OBIIIASI XAPAKTEPUCTHUKA YUEBHOU JUCHUILIAHBI <MATEMATHKA»

MaremaTrka sBisieTcs QyHIaMEeHTaIbHON 0011e00pa3oBaTeIbHON AUCIHUILIMHON C  YCTONYNBBIM
coJiep>KaHueM U OOIIMMU TPEeOOBaHUSIMU K IOJrOTOBKE O0YUarOIIUXCSL.

B npodeccronanbHbIx 00pa30BaTEIbHBIX OPraHU3AUAX, PEATH3YIOMINX 00pa30BaTE/IbHYIO IPOrpaMMy
cpenHero obmiero odbpazoBanus B mpenenax ocsoeHuss OIIOIT CITO Ha 6a3e OCHOBHOTO OOIIETO
00pa3oBaHusl, U3yYeHUE MATEMATUKA UMEET CBOU OCOOCHHOCTH B 3aBUCUMOCTH OT TPOduIis
npodeccnoHaTbHOTO 00pa30BaHHUS.

ITpu ocBoennu npodeccuit CI1O u cnenmansuoctelt CITO ectecTBeHHO-HAYYHOTO TPOGHIIS
npodeccronaabHOro oopazosanus, cnenuansHocteit CI10 rymanutapaoro npoduist mpogecCHOHaTbLHOTO
oOpa3oBaHMs MaTeMaTuKa u3ydyaercs Ha 6azoBoM ypoBHe PI'OC cpennero obmiero oopa3zoBanust; npu
ocBoeruu npodeccuii CITO u cnenuanbaocTeit CITO TeXHUYECKOTO U COIMATIBHO-3KOHOMUYECKOTO
npoduieii mpodeccuoHaNbHOT0 00pa30BaHUs MaTeMaTHKa U3y4aeTcs 0oJiee yriayOleHHO, KaK IpoQuiIbHast
ydeOHast AMCHUIUIMHA, YYUTHIBAIONIAs CIICHU(HUKY OCBaMBaeMbIX IpodeccHii WM CennalbHOCTEH.

OTO0 BBIpa)KaeTCs B COAEPKAHUU O0yUEHUS], KOJIMYECTBE YaCcOB, BBIIEISIEMbIX HA U3YUEHHUE OTAEIbHBIX TEM
IIPOrpaMMbl, INTyOMHE X OCBOEHHS CTYJIE€HTaMH, 00beMe U XapaKTepe NPaKTHUECKUX 3aHATHH, BUIAX
BHEAYJAUTOPHOM CaMOCTOSATEIBHON PabOTHI CTYICHTOB.

O6IIII/I€ eI U3YYCHUA MATCMATHKU TPAAUIMOHHO PCAIN3YIOTCA B YCTBIPEX HAIIPABJICHHUAX !

oO1ee mpeIcTaBlIeHUe 00 HAEsIX U METO1aX MaTeMaTHKH;
I/IHTCJIJIGKTyaJII)HOC paSBI/ITI/IC;

OBJIaJIeHHE HEOOXOIMMBIMH KOHKPETHBIMU 3HAHUSAMU U YMEHUSMU;
BOCIIMTATEILHOE BO3JIEHCTBHE.

PoNhRE

[Ipodunuzanus neneir MaTeMaTHYECKOTO OOPAa30BaHMsI OTPAXKAETCSI Ha BEIOOPE MPUOPUTETOB B
OpraHu3aluy yueOHOM nesTeabHOCTH oOyyaromuxcs. s TeXHUYecKoro, COlMaabHO-9KOHOMHYECKOTO
npoduieit mpodeccuoHaIbHOTO 00pa30BaHUsI BBIOOD IIeTIel CMENIaeTCsl B IparMaTiiyecKoM HalpaBIeHUH,
IpeaycMaTpUBAIOIIEM YCUIIEHUE U paclIMpeHe MPUKIIAAHOTO XapakTepa U3y4yeHus MaTeMaTHKHY,
IIPEUMYIIECTBEHHON OPUEHTALMN HA AITOPUTMUYECKUI CTUIIb IIO3HABATEIBbHOMN JESTEIBHOCTH.

N3ydyenne MmaTemMaTHKH Kak MpoduiibHOM 00111e00pa3oBaTebHON yueOHOM TUCITUIINHBI, YYUTHIBAIOLIEH
cneunpuky ocBauBaeMslx cryneHTamu npodeccuit CI1O umm cnenansHocti CIIO, oGecnieunBaercsi:

e BBIOOPOM pa3IMYHBIX MOJIXOJ0B K BBEJCHUIO OCHOBHBIX ITOHSATHUI;

e (opMupoBaHHEM CHCTEMBI y4eOHBIX 3a1aHuH, oOecrieunBaromuX 3(h(HEeKTUBHOE OCYIIECTBICHUE
BBIOpAHHBIX 1I€JIEBBIX YCTAHOBOK;

e oOorarieHueM CIeKTpa CTHIICH yueOHOH e TeNbHOCTH 3a CYET COTJIACOBAHMUS C BETYIIUMHU
JeSITeIbHOCTHBIMU XapaKTEepUCTUKAMU BBIOpaHHOM Mpodeccuu / cCrieluanabHOCTH.

[IpodunpHas cocTapistonas OTpaXKaeTcs B TPEOOBAHUAX K MOATOTOBKE 00YJAIONTUXCS B YACTH:

e 0O0mmIel cuCTEMBI 3HAHUM: COfIepKaTeIbHbIE MPUMEPHI NCIIOJIb30BAHUS MaTEMAaTUYECKUX UJIEH 1
METOJIOB B PO ECCHOHATHHON ACSITENFHOCTH;

e YMEHHWIl: pa3In4Ke B YPOBHE TPEOOBAHUM K CIIOKHOCTU MPUMEHSIEMBIX aJITOPUTMOB;

e MPaKTUYECKOTO MCIIOIH30BAHMS MPUOOPETEHHBIX 3HAHUN U YMEHUI: MHAUBHUIyallbHOTO y4eOHOTO
ONbITa B TIOCTPOCHUH MAaTEMAaTUYECKUX MOJENEH, BEITOJTHEHUH UCCIIEA0BATENbCKUX TPOEKTOB.



Taxum 0Opa3oM, peanuzaius coaepKaHusl y4eOHON TUCIUILIMHBI OPUEHTHPYET Ha IPUOPUTETHYIO POITh
MPOIIECCYaTbHBIX XapaKTEPUCTHK YUeOHON pabOThI, 3aBUCAIITUX OT TPoduiist mpodhecCHoHaTbHOTO
06p8.30BaHI/I$I, MOJIYYCHHS OIbITA UCITOJIB30BAHUA MATCMATHKU B COACPKATCIBHBIX U HpO(l)CCCI/IOHaJIBHO
3HAYMMBIX CHTYAIUsX [10 CPABHEHUIO C (POPMaIbHO-YPOBHEBBIMU PE3YJIbTATHBHBIMH XapaKTEPUCTHKAMH
o0Oy4eHusl.

Conepxanne yaeOHOU JUCIHUILTUHBI Pa3pad0TaHO B COOTBETCTBHH C OCHOBHBIMH COZCPKATCILHBIMH
JTUHUSAMHU 00y4YEHHS] MaTeMaTUKe:

e anreOpanueckas JUMHUS, BKIIOYAOIAs CUCTEMATU3AlUI0 CBEICHUI O YMCIIaX; U3yUYE€HUE HOBBIX U
0000111eHNE paHee U3YYEHHBIX onepanuii (BO3BECHUE B CTENIEHb, U3BJICUEHUE KOPHSI,
norapuMUpOBaHUE, CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC U 0OpaTHBIC K HUM); H3y4EHHE HOBBIX
BUJIOB YHCJIOBBIX BBIPAKEHUH U (POPMYJI; COBEPILIEHCTBOBAHUE ITPAKTUYECKHX HABBIKOB U
BBIUUCIIUTENILHON KYJIbTYPHI, PACIIUPEHUE U COBEPIICHCTBOBAHUE aIreOpaniecKoro anmapara,
c()OPMHUPOBAHHOT'O B OCHOBHOM ILIKOJIE, U €r0 IPUMEHEHHUE K PEIIEHUI0 MAaTEMaTUYECKUX U
MPUKJIAJHBIX 3a7a4;

e  TEOPETUKO-(QYHKLUMOHAIbHAs JIMHUS, BKIIIOYAIOIAs CUCTEMATHU3aLUIO U PAaCIIUPEHUE CBEJCHUN O
(GyHKIHUSAX, COBEPIIEHCTBOBaHUE rPahUIeCKUX YMEHHIA; 3HAKOMCTBO C OCHOBHBIMH HJICSIMH U
METOAaMU MaTeMaTHYECKOro aHallu3a B 00beMe, IT03BOJISAIOLIEM HUCCIIE10BaTh 3JIeMEHTapHbIe
(GYHKINU ¥ pemaTh MPOCTEHIINE TeOMETPHUECKUE, (PU3NYECKHE U IpYTHe MPUKIIaIHbIC 3a1auH;

e JIMHHUA ypaBHEHUH M HEPABEHCTB, OCHOBaHHAs Ha MIOCTPOEHUH U UCCIIEI0BAaHUH MaTEMaTHUYECKUX
MOJIETIEH, MepeceKaroIasics ¢ aNredpanyeckoi U TeOpeTUKO-PyHKIIMOHATIbHON JIUHUSIMU U
BKJIFOYAIOIAsl pA3BUTHE U COBEPLICHCTBOBAaHME TEXHUKHU allre0pandyeckux rnpeoopa3zoBaHuil s
peleHus ypaBHEHHIA, HEPAaBEHCTB U CUCTEM; (pOpMUPOBaHUE CITIOCOOHOCTH CTPOUTH M HCCIIEIOBAThH
IPOCTEHIINE MAaTEMAaTHUECKUE MOJIEIH IIPU PELLICHUH IPUKJIAIHBIX 3a/1a4, 33/1a4 U3 CMEKHBIX U
CIICHUAJIBHBIX TUCHUIIIINH,

e reoMeTpHYecKas JIMHUS, BKJIIOYAIOIas HAarJIsIHbIe PEACTaBICHUS O IPOCTPAHCTBEHHBIX (PUTypax U
U3Y4YEHHUE UX CBOMCTB, POPMUPOBAHUE U PA3BUTHE IPOCTPAHCTBEHHOTO BOOOPAKEHUs, pa3BUTHE
CIOCOOOB reOMETPHUUECKUX U3MEPEHUH, KOOPAMHATHOTO U BEKTOPHOTO METOIOB JUIsl PELICHUs
MAaTEMaTUUYCCKUX U MMPUKIIAJHBIX 3a/1a4;

e CTOXAacTHUYeCKas JMHHUS, OCHOBAaHHAs HAa pa3BUTUU KOMOMHATOPHBIX YMEHUI, IPEICTaBIECHUI O
BEPOSTHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSX OKPYXKAIOIIEr0 MHUpa.

Pazpnensl (Tembl), BKITFOUCHHBIE B COJIEPKAHUE YU€OHON AUCITUIUIMHBI, SIBJISTFOTCS] OOIITUMU ISl BCEX
npoduneit mpodeccuoHanbHOro 00pa3oBaHus U MPH BceX 00beMaxX yueOHOTO BpEMEHH HE3aBUCHMO OT
TOTO, SIBJIIETCS JIM yueOHas AucuuIUIMHa «MareMaruka» 0a30Boi WK NPOQUILHOM.

B npuMepHBIX TeMaTHYeCKUX IJIaHaxX MporpaMMbl ydeOHbIH MaTepHai npeacTaBiieH B popme
YepeayIoLerocsi pa3BepThIBAaHUS OCHOBHBIX COJIEPKATENIbHBIX JMHUM (anredpanyeckoi, TeOpeTHKO-
(GYHKIMOHATIBHOM, YpaBHEHHH U HEPAaBEHCTB, FTEOMETPUUYECKON, CTOXaCTUYECKOM ), UTO MO3BOJIET THOKO
HCIOJIb30BaTh UX PAaCIOJIOKEHHE U B3aUMOCBSI3b, COCTABIIATh pabouMii KaJleHAapHBIH J1aH, TO-pPa3HOMY
yepenys yueOHble TeMbl (T1aBbl YUeOHUKA), YIUThIBast MPo(uiIb MpohecCHOHATEHOr0 00pa30BaHus,
cnenuduky ocsauBaeMoil npogeccun CIIO unu cneunansHoctu CIIO, rnyOuny n3ydeHus Matepuana,
YPOBEHb IIOJATOTOBKH CTYJIEHTOB I10 IIPEIMETY.

[Ipeuiaraemelie B IpUMEPHBIX TEMAaTHUECKUX TUIaHAX Pa3Hble 00bEeMBbl y4eOHOT0 BpEMEHHU Ha N3yueHHE
OJIHOM U TOM e TeMbl peKOMEHAYEeTCs HCIIOIb30BaTh JIJIsl BBIOJIHEHUS Pa3IMUHbIX yuyeOHbIX 3a1aHuil. Tem
CaMbIM pa3nyMsl B TpeOOBAaHUAX K pe3ybTaTaM 00ydeHUs MPOSBITCS B YPOBHE HABBIKOB 110 PEIICHUIO
3aJja4d ¥ OIBITE CAMOCTOATEIBHON paboThI.

Nzyuenne obmeodbpazoBaTeibHON YI€OHON JUCITUTUIMHBI «MaTeMaTHKay 3aBEpIIACTCS MOABEACHUEM
UTOrOB B (hopMe K3aMeHa B paMKaxX MPOMEKYTOUHON aTTeCTalluK CTY/IE€HTOB B IIPOIIECCE OCBOCHUS
ocHoBHo OIIOII CIIO ¢ nonyuenuem cpennero obmero oopazosanus (IIIIKPC, ITIICC3).



B paznene nporpammel «Coneprkanue yueOHOM TUCIUIUIMHBDY KYPCUBOM BBIACTICH MaTepUa, KOTOPbIH MpH
M3Y4YEHUU MaTEeMaTHKHU Kak 0a30Boii, Tak U MpoduIbHON y4eOHOM NUCHUIUIMHBI, KOHTPOJIIO HE MOJICKHUT.

MECTO YYEBHOW JUCIAIIJIMHBLI B YYEBHOM ILIAHE

YyeOHas aucuuiinHa «MaTtemMaTtrukay SBIsSeTCsl y9eOHBIM MPEAMETOM 0053aTeIbHON PEIMETHOM 00IacTH
«Marematuka u uapopmatrka» OI'OC cpeanero odmero 00pa3oBaHusi U OTHOCUTCA K MPO(PHILHBIM
JTUCHUTIITUHAM.

B nmpodeccrnonanbHbIX 00pa3oBaTeNbHBIX OpraHU3aAIUIX, PEATU3YIONINX 00pa30BaTeILHYIO IPOTpaMMy
cpennero obmiero oopaszoBanus B npenenax ocsoenus OIIOIT CITO na 6a3e 0CHOBHOTO 00111eTO
oOpa3oBaHusl, yueOHast TUCHUILTNHA «MaTeMaTuKa» u3y4aeTcsi B 0011e00pa3oBaTeIbHOM IIUKIIE Y4eOHOTO
mana OITOIT CITO na 6a3e ocHOBHOTO 00111eT0 00pa30BaHMS C MOTYUYSHUEM CPEAHETO OOIIEro
obpazosanus (I[TIIKPC, TITICC3).

B yue6npix mianax [ITIKPC, ITIICC3 yuebnas nucuuruinia «MareMaTHKa» BXOJAUT B COCTaB OOIIUX
0011e00pa30BaTeIbHBIX YICOHBIX UCIHUILTHH, (OPMHPYEMBIX U3 005S3aTEIBHBIX MPOQPIIBHBIX JUCIUILTAH

npenMeTHbIX obnacteir @I'OC cpennero obdmiero oopazosanusi, s npodeccuii CITO nnm crienuanbHOCTEH
CIIO cootBetcTBYyMO1IETO MPOodHIIs MPOHEeCcCHOHATEHOTO 00pa30BaHUS.

PE3YJIbTATBHI OCBOEHU S YYEFHOM JUCHUILINHBI

OcBoenue copepxanus ya4eOHON AUCIUIUIMHBI «MaTemaTika» 00ecreuynBaeT JOCTHKEHNUE CTYICHTaMU
CHEAYIOLUX pe3yIbmamos.

® JIUUYHOCMHDbIX?

e cOpMHUPOBAHHOCTD MPEICTABICHUI O MATEMAaTUKE KaK YHUBEPCAILHOM SI3bIKE HAYKH, CPEJCTBE
MOJIETTUPOBAHUS IBJICHUH U ITPOLIECCOB, UAESIX U METOJAX MAaTEMATUKU;

e TOHMMaHHUE 3HAYMMOCTH MAaTEMaTHKH I HAyYHO-TEXHUYECKOI0 IIporpecca, cpopMUpOBaHHOCTh
OTHOIIEHMS K MaTEeMaTHKe KaK K 4aCTH 0OIIeueI0BEUYeCKOM KyIbTyphl Yepe3 3HaAKOMCTBO ¢
HWCTOPHUEN pa3BUTHUS MATEMATUKH, IBOJTIOLIMEN MAaTEMaTUYECKUX UICH;

e Pa3BUTHE JOIMYECKOT'O MBIIIICHHS], IPOCTPAHCTBEHHOI'O BOOOPAXKEHUS, AITOPUTMHUYECKON
KYJIbTYpPbl, KPHTUYHOCTH MBILIUIEHUS Ha YPOBHE, HEOOX0IMMOM JUIst OynyIiel mpodeccunoHanbHOMN
JesITeIbHOCTH, JJIS IPOJOKEHUS] 00pa30BaHUs U caMO0Opa30BaHNUs;

e OBJI3JICHHE MAaTEMaTHYECKUMHU 3HAHUAMU U YMEHUSMHU, HEOOXOAUMBIMU B IOBCEITHEBHOM JKU3HH,
U1l OCBOCHUS CMEKHBIX €CTECTBEHHO-HAYYHBIX JUCHUIUIMH U TUCHMILIMH TPOPEeCCHOHATBLHOIO
LMKJIa, IS TOTy4eHHsl 00pa3oBaHus B 00J1acTsIX, HE TPEOYIOIIMX yriIyOJIeHHON MaTeMaTH4ecKon
MIOATOTOBKY;

e TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE cCaM000pa30BaHUI0, Ha MPOTSHXKEHUH BCEH
KHU3HH; CO3HATEIHHOE OTHOIICHUE K HEMTPEPHIBHOMY 00pa30BaHMIO KaK YCIIOBHIO YCIICUTHON
po¢eCCHOHAIBPHON 1 0OIIIECTBEHHON JIEATETLHOCTH;

e TOTOBHOCTb U CIIOCOOHOCTb K CAMOCTOATENBbHOM TBOPUECKOIM U OTBETCTBEHHOM EATEILHOCTH;

e TOTOBHOCTbH K KOJIJIEKTUBHOM paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMU B 00pa30BaTeNbHOIM,
OOIIIECTBEHHO IOJIE3HOM, y4eOHO-NCCIIeA0BATENLCKOM, MPOSKTHOM U APYrUX BUAAX JEATEIBbHOCTH;

e OTHOIIEHHUE K MPOoeCCHOHATHHON ASSITENbHOCTH KaK BO3MOXXHOCTH y4acTHs B PELICHUH JINYHBIX,
OO0IIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOLIEHAMOHAIBHBIX MPOOIeM;

° MleCl’lpeOMemele.'

® YMCHHEC CaMOCTOATCIILHO OMPEACIIATH HCIIU ACATCIIBHOCTU U COCTABJIATD IJIaHbI ACATCIIBHOCTH,
CaMOCTOATCIIbHO OCYIICCTBIIATh, KOHTPOJIUPOBATE U KOPPEKTUPOBATH ACATCIbHOCTDL,; UCIIOJIB30BaTh



BCE BO3MOKHBIE PECYPCHI IS JOCTUKEHHUS IIOCTABIICHHBIX LIEJIEH U peaIn3alui IUIAHOB
NesITeIbHOCTH; BEIOUPATh YCIEIIHbIE CTPATErMH B PA3JIMYHBIX CUTYaLUsX;

e yMEHHE MPOIYKTUBHO OOLIAThCSA U B3aUMOJCHCTBOBAThH B IPOIIECCE COBMECTHOM JESITEIHHOCTH,
YUUTBIBATh MMO3ULUH IPYTUX YYACTHUKOB AEATENIBHOCTH, 3 (PEKTUBHO pa3zpemiaTb KOHQIUKTHI;

e BJIAJICHUE HABBIKAMHU MTO3HABATEIBHOMN, YI€OHO-HCCIIEIOBATEIBCKON U IPOSKTHOM JIEATEIIBHOCTH,
HaBBIKAMU pa3pelleHust podiieM; ClIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY TIOUCKY
METOJIOB pELICHUS IIPAKTUYECKHX 3a/1a4, IPUMEHEHHUIO Pa3JIMYHbIX METOI0B [TIO3HAHHUS;

e TOTOBHOCTb U CIIOCOOHOCTb K CAMOCTOATENBbHOM HH(OPMAIIMOHHO-TIO3HABATEIbHON AEATEIBbHOCTH,
BKJIIOYast yMEHUE OPUEHTHPOBATHCS B PA3IMUHBIX HCTOYHHKAX HMH(POPMALIUH, KPUTHYECKH
OLIEHUBATh U MHTEPIPETUPOBATh UH(OPMALIHIO, IOJyYaeMYIO U3 Pa3IMUHbIX HCTOUHUKOB;

e  BIAJCHUE S3BIKOBBIMU CPEACTBAMU: YMEHUE SICHO, JIOTUYHO U TOYHO U3J1araTh CBOK TOUKY 3PEHU,
UCIIOJIb30BAaTh aIcKBAaTHBIE SI3bIKOBBIE CPENICTBA;

e BJIaJICHUE HABBIKAMU MIO3HABATEIBHON Pe(PICKCHH KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUHA 1
MBICIIUTENBHBIX [TPOLIECCOB, UX PE3YNIbTATOB U OCHOBAHMI, IPAHULl CBOECTO 3HAHWSI U HE3HAHUS,
HOBBIX ITI03HABATEJIbHBIX 33/1a4 U CPEICTB Ul UX JOCTHKCHUS;

e LEJIEYCTPEMJICHHOCTb B IOUCKAX U MPUHATUU PELICHUH, COOOPa3UTEIIbHOCTh M UHTYUIIMS,
Pa3BUTOCTb POCTPAHCTBEHHBIX MPEACTABIEHUI; ClIOCOOHOCTh BOCIIPUHUMATD KPAacoTy U TapMOHUIO
MUDa;

* npeOMemHuIX:

e c(hOPMHUPOBAHHOCTH MPEJCTABICHUN O MaTEMAaTHKE KaK YaCTH MUPOBOH KyJIBTYpBI U MECTE
MaTeMaTHKU B COBPEMEHHOM IIMBUIIM3ALMH, CIIOCO0AaX OMMCAHUSA ABJICHUIN pealbHOro MUpa Ha
MaTE€MaTUYECKOM SI3BIKE;

e c(hOPMUPOBAHHOCTb MIPEJCTABICHUNA O MATEMAaTUUYECKUX MOHATUAX KaK BaKHEHIINX
MaTE€MaTHYECKUX MOJEISIX, ITO3BOJIAIOIINX ONKMCBIBATh U U3y4aTh Pa3HbIC IIPOLECCHI U SIBICHUS;
IIOHMMAaHHE BO3MOKHOCTH aKCMOMAaTU4YECKOTO MMOCTPOCHMSI MATEMaTHYECKUX TEOPUH;

e  BIAJCHHUE METOJAMHU JOKA3aTeJIbCTB U AJITOPUTMOB PEIICHUS, YMEHHE UX IPUMEHATH, IPOBOJIUTH
JIOKa3aTeNIbHbIE PACCYKIECHUS B XO/€ PELICHUSA 3a/1a4;

e  BJAJCHUE CTAHJAPTHBIMHU IIPHEMaMU PEIICHUs PAllMOHAIBHBIX U UPPALlMOHAIBHBIX, TOKA3aTEIbHBIX,
CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB, UX CUCTEM; UCIIOJIb30BAHUE TOTOBBIX
KOMITBIOTEPHBIX ITPOTPaMM, B TOM YHMCJIE JIJIS TOMCKA ITYTH PEIICHUs U WIUTFOCTPALUU PEIICHUS
YPaBHEHUH U HEPABEHCTB;

e cpOPMHUPOBAHHOCTD MPECTABICHUI 00 OCHOBHBIX MOHATHIX MAaTEMaTUYECKOTO aHAIM3a U UX
CBOMWCTBAX, BJIaZICHHE YMEHHEM XapaKTepu30BaTh MOBeACHUE (DYHKIIM, UCTIOIb30BaHHUE
ITOJIYYEHHBIX 3HAHUH I OIIMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTE;

e BJIa/ICHUE OCHOBHBIMHU MOHATHSMHU O IUIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYpaAX, UX
OCHOBHBIX CBOMCTBax; C()OPMHUPOBAHHOCTh YMEHUS Paclio3HaBaTh TeoMeTpuuecKue GUrypsl Ha
gyepTekax, MOJENAX U B peajlbHOM MUpE; IPUMEHEHNE U3yYEHHBIX CBOMCTB T€OMETPUUECKUX (PUTYD
1 (GopMyII JUIs PelIeHUs] TEOMETPUUYECKUX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COAEpKAHUEM;

e c(hOpMHUPOBAHHOCTb MPEJCTABICHUN O IpoIleccax U SIBICHUSAX, UMEIOLINX BEPOSATHOCTHBIN XapakTep,
CTaTUCTUYECKNX 3aKOHOMEPHOCTSIX B PEaJIbHOM MHUPE, OCHOBHBIX ITOHATHUAX JJIEMEHTAPHON TEOPUU
BEPOSITHOCTEH; YMEHUI HaXOJUTh U OLIEHUBATh BEPOSITHOCTU HACTYIJICHUS COOBITUH B MPOCTEHIINX
MPAKTUYECKUX CUTYAIUSAX U OCHOBHBIE XaPAKTEPUCTHUKH CIIy4ailHbIX BEJTUYMH;

e  BJIAJICHUE HABBIKAMHU HCIIOIb30BAHMS T'OTOBBIX KOMIIBIOTEPHBIX IIPOIPaMM IIPU PELICHUH 3a1a4.

COAEPXAHUE YYEBHOM JUCIHHUITITINHBI
Beenenue

MaremaTurka B HAyKE€, TCXHHUKE, DKOHOMUKE, I/IH(i)OpMaIII/IOHHI)IX TCXHOJIOTHAX H HpaKTHLIeCKOﬁ
ACATCIIBHOCTH. ]_[C.TII/I U 3a1a4U U3YUCHUSA MATCMATHUKHU ITPU OCBOCHUU HpO(beCCI/Iﬁ CIIO un CHCHH&HBHOCTGIZ
CIIO

AJITEBPA



Pazeumue nonsamus o uucne

I_ICJII:IG " pallMOHAJIbHBIC YHCJIA. I[eﬁCTBHTeJILHBIC qucia. Hpu6ﬂu9fC€HHble sviuucaenus. Komnaexcuvle
quciaa.

Kopnu, cmenenu u nozapughmot
Kopuu u crenenu. Kopuu HatypanbHOM CTENEHU U3 Yyucia U UX CBOMCTBA. CTENEHU C palliOHATbHBIMU
[IOKa3aTeNsIMU, UX CBOKCTBA. CTENEHU C IEUCTBUTENIBHBIMU NOKa3aTensiMu. Ceoticmea cmenenu ¢

oeticmeumesbHbiM NOKA3AMeneM.

Jlorapudm. Jlorapudm uncaa. OcHoBHOE JorapuMuuecKoe TOXIAESCTBO. [[eCATHUHbBIC U HATypaIbHbBIE
norapudmsl. [IpaBuna neictBuii ¢ norapudmamu. [lepexoa kK HOBOMY OCHOBaHHUIO.

IIpeoGpa3oBanue anredbpanyecKux BbIpazkeHuii. [[peoOpazoBanme palmoHaIbHBIX, HPPALMOHATBHBIX
CTEIIEHHBIX, IIOKA3aTEIbHBIX U JIOrapu(PMUUECKUX BbIPAKEHUH.

Hpaxmuuecxue 3aHAmMUA

Apudmernueckue 1eiCTBUS HaA YMCIaMU, HAXOXKAEHUE PUOIMKEHHBIX 3HAUEHU I BETUYMH U
MOTPENIHOCTEH BBIYUCICHHI (a0COTIOTHON U OTHOCUTEINIBHOM ), CPABHEHNE YUCIIOBBIX BBIPAKCHHH.

Brruucnenue u cpaBHeHHE KOpHEW. BoinonHeHue pacueToB ¢ paJuKalaMH.

Pewrenne nppanuroHanbHbeIX ypaBHeHUN. Haxox1eHue 3HaueHui CTeNeHen ¢ palOHaIbHbIMU
nokazatessimu. CpaBHeHue crerneneid. [IpeoOpazoBanus BeIpaXeHUH, coiepKaIInX cTernenu. Pemenne
MMOKA3aTeIbHBIX YPAaBHEHUH.

Pemenue npuknaaHeix 3aaad.

Haxosxnienue 3Hauenuii morapudma mo npou3BoILHOMY OCHOBaHUIO. [lepexo/1 OT 0JHOTO OCHOBAaHMS K
npyromy. Berancnenue u cpaBHenue norapudmos. JlorapudmMupoBanue U MOTEHIIMPOBAHNE BBIPAKCHHIH.

[TpuGnnKeHHbIe BEIYUCIEHHS U PELICHUs PUKIIaIHbIX 3a/1a4.
Pemenue norapudmuueckux ypaBHEHHH.
OCHOBbBI TPUTTOHOMETPUUN
OcHOBHBIC IOHATHSA
Pannannas mepa yria. BpamarensHoe nBukeHne. CuHyc, KOCUHYC, TAHT€HC M KOTAHT€HC YUCIIA.
OcCHOBHbBIC TPHTOHOMETPHUYECKHE TOXKIECTBA
®opmynsl npuseneHus. Popmysisl cinoxeHus. PopMyiibl yABOSHUs. PopMynsl NOIOBUHHOZ0 Yela.
IIpeoOpa3oBanus NpocTedINX TPUTOHOMETPUYECKUX BbIPAKEHUH

[IpeoOpa3oBanre CyMMbI TPUTOHOMETPUYECKUX (PYHKIMI B IPOM3BE/IEHUE U IPOU3BEACHUS B
CyMMY. Buipaoicenue mpueoHomempuieckux QyHKyull yepe3 maHeenc nojl08UHHO20 ap2yMeHnma.

Tpuronomerpnyeckne ypaBHeHHs] 1 HEPaBEHCTBA

[Ipocreiimue TpuroHoMeTpuuecKrue ypaBHeHus. [lpocmetiuiie mpuzoHomempuieckue HepaseHcmeda.



OOpaTHble TPUTOHOMETPUYEeCKHEe (PYHKIHH. APKCUHYC, apKKOCHHYC, apKTaHT€HC.
Ilpakmuueckue 3anamus
Paauanubiii MeTOT M3MEpPEHUSI YIJIOB BpalllEHHS U CBSI3b C TPalyCHON MEpOH.

OcHOBHbIE TPUTOHOMETPUYECKUE TOXKIECTBA, POPMYJIIBI CIOKEHUS, YABOCHHUS, IPEOOPA30BAHUE CYMMBbI
TPUTOHOMETPHUYECKUX (DYHKIUH B IPOU3BENICHHE, IPe0Opa30BaHUE MPOU3BEICHHS TPUTOHOMETPUYECKIX
¢byukuii B cymmy. [Ipocreiinime TpuroHoMeTpuueckrue ypaBHEeHUs U HEPaBEHCTBA.

OO6paTHble TpUroHOMETpUYeCKUEe GYHKIINHN: apKCUHYC, apKKOCUHYC, apKTaHT€HC.
®YHKIUH, ux CBOUCTBA u TPA®UKH

®yukuun. O61acTh ONpeeIeHNs U MHOKECTBO 3HaUeHUH; Tpaduk GyHKIMU, TOCTpOeHHE TpaduKOB
GyHKINH, 3aIaHHBIX PA3IMYHBIME CITOCOOaMHU.

CaoiicTBa pyHKIHH. MOHOTOHHOCTB, Y4ETHOCTh, HEYETHOCTh, OTPAHHYCHHOCTH, IEPUOJHYHOCTb.
[TpomexyTku Bo3pacTaHusi U yObIBaHUS, HAUOOJIbIIIEE M HANMEHBIIIEE 3HAYCHHS, TOYKH SKCTPEMyMa.
I'padmueckas nntepnperanus. [Ipumepsl QyHKIMOHAIBHBIX 3aBUCHMOCTEH B peasIbHBIX IpoLeccax U
ABNCHUAX. Apudmerndeckue onepanuu Hag Gyakmusamu. Croxaas GyHKkuus (komrnosunus). [lowsamue o
Henpepvi8HOCMU DYHKYUU.

Oo6patusbie pynkuuu. Odracms onpedenenusi u 0oaacmov 3Havenutl oopamuou ynxyuu. I pagux
obpamuoil pyHKyuu.

CreneHnHnble, NoKa3aTe/bHbIe, JOrapupMuIecKue
1 TPUTOHOMETPHYeCKHe (PYHKIMH.

OOpaTHbIe TPUTOHOMETPHYECKHE (PYHKIMHT
Onpenenenus GyHKIUN, UX CBOMCTBA U TpadUKH.

[IpeoOpa3zoBanus rpaduxos. [lapamiensHblil IepeHOC, CHMMETPHS OTHOCUTEIBHO OCEH KOOpAUHAT U
CUMMETPHS OTHOCUTENIBHO Hayajla KOOPAUHAT, CAMMETPHUS OTHOCUTENIBHO MPSMOH ) = X, PACTKEHUE U
CKaTHe BOJb OCEM KOOpJAUHAT.

Hpaxmuttecxue 3anamus

[Ipumepsl 3aBUCUMOCTEN MEXy IEPEMEHHBIMU B PEaIbHBIX MPOIECCaX U3 CMEKHBIX JUCIUILINH.
Onpenenenue ¢pynkuuit. [locrpoenue u urenue rpapukoB pyHkuuit. Uccnenopanue Gpynkiuu. CBoicTBa
JUHEIHON, KBaJpaTUYHON, KYCOYHO-TMHEWHON U JpoOHO-uHeHHON QyHkuuii. HenpepbiBHbIE U
nepuonuyeckue pyHkuuu. CBoHCTBa U rpaMIKU CUHYCA, KOCUHYCA, TaHTeHca U KoTaHreHca. O0paTHbIe
¢byHkun u ux rpapuku. OOpatHble Tpuronomerpuieckue Gpynkunu. [lpeodpazoBanus rpaduka GyHKINH.
I"apmonnueckue konedanus. [Ipuknaaneie 3agaun.

IToka3zarenbHble, JOrapupMUUECKUE, TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCHEA.
HAYAJIA MATEMATHYECKOI'O AHAJIM3A

HocaexoBareabnocT. CriocoOblI 3aMaHNs M CBOMCTBA YMCIIOBBIX IIOCIEeA0BaTeNbHOCTEN. [lonamue o
npeoene nociedosamenvrocmu. Cyujecmsoganue npedeia MOHOMOHHOU 02PAHUYEHHOU
nocneoosamenvrocmuy. CyMMUPOBaHHUE TIOCTIEOBaTEIbHOCTEH. beckoHeUHO yOBIBaroIIasi reoMeTpruIecKas
MIPOTPECCHS U €€ CyMMaA.



IIpousBoanas. [lousTHe 0 MPOM3BOAHON QYHKIMH, €€ TeOMETPHUECKUI 1 (PU3NYECKHI CMBICI. Y paBHEHHUE
KacarenbHOU K rpaduky ¢pyHkuu. [Ipor3BoaHbIE CyMMBI, Pa3HOCTH, MPOU3BEACHMUS, YACTHBIE.
[Tpon3BoIHBIE OCHOBHBIX AJIEMEHTApHBIX (QyHKUMH. [IprMeHeHne npon3BOAHOM K UCCIIEI0BaHUIO (PYHKIIUI
1 TIOCTpOEHHUI0 rpaduKoB. [Ipoussoonsie 0Opamuol yHKyuu u KOMRO3uyuY QyHKyuU.

[IpuMeps! HCrIOAB30BAHMS POU3BOIHOM JJI HAXOKICHNS HAWTYYIIEro PEIIEeHUs B IPUKJIAAHBIX 33aa4ax.
Bropas npousBojHas, ee reoMeTpruuecKuil v pruzndeckuii cmMbici. Haxoxaenne cKopocTH Ui mpoliecca,
3a1aHHOTO0 (pOopMYyIIOH U TpadUKOM.

IlepBooGpa3nas u nHTerpaJ. [IpumeHeHe onpeaeIeHHOro HHTerpaa s HaX0XKIeHUs IUI0IIa 1
KpuBoJimHeriHO# Tpanenuu. ®opmyna Hetorona—IJleitOnuma. [IpumMepsl mpuMeHeHusI HHTEeTpaia B GU3HKE
U TEOMETPUH.

Hpakmuuecmte 3aHamusn

Yucaopas IMOoCICA0BaTCIbHOCTD, CII0COOBI €€ 3aJaHus, BBIYUCICHUSA YJICHOB ITOCICA0BATCIBHOCTH. Hpenen
MOCJIe0BaTeIbHOCTH. beCKOHEUHO Y6I>IBaIOH_Ia$I IrCOMCTpHUYICCKasA IIPOTrpeCCHsl.

[Ipon3BoaHasA: MEXaHUYECKUM U T€OMETPUUECKUI CMBICI IIPOU3BOAHOM.
VYpaBHeHHe KacaTenpHOU B 00meM Buje. [Ipasuna u hopmynsl nuddepenumpoBanms, Tabauma
IIPOM3BO/IHBIX 3JIeMeHTapHbIX QyHKIMi. VccnenoBanue GyHKIMU ¢ TOMOLIbIO Mpon3BoAHON. Haxoxaenue

HanOOJIBIIET0, HANMEHBILIETO 3HAUCHHS U AKCTPEMATIbHBIX 3HAYCHUN (PYHKIINH.

WuTterpan u nepBooOpasnas. Teopema Hetorona—1JleiiOnuna. [Ilppumenenue naTerpaia K BBIYUCICHUIO
(U3NIECKUX BETUYMH M TUIOIIAICH.

YPABHEHUSA U HEPABEHCTBA

YPaBHeHPIﬂ H CUCTEMBI ypaBHeHuif[. PaIII/IOHaJ'II)HBIG, HppannOHAJIbHBIC, ITOKA3aTCIIbHBIC U
TPUTOHOMCTPHUYCCKUC YPABHCHUSA U CUCTCMEBI.

PaBHOCHIIBHOCTE ypaBHEHUH, HEPABEHCTB, CUCTEM.

OcCHOBHBIE IPUEMBI UX pelIeHUs (Pa3I0KEeHHE Ha MHOYKUTENN, BBEJICHE HOBbIX HEU3BECTHBIX,
MI0JICTAHOBKA, rpaUyecKuii MEeTox).

HepaBencrBa. PannonaibHble, UppalOHaIbHBIE, TOKA3aTENbHBIEC U

mpuz2oHomempuyeckue HepaBeHCTBa. OCHOBHBIE IIPUEMBI HX PEIICHUS.

Hcnouab3oBanue CBOMCTB M rpaukoB (GyHKIMI NPU pellIeHMH YPABHEHHUI U HepaBeHCTB. MeTox
UHTEepBaIOB. M300pakeHne Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PEIIEHUI ypaBHEHHI U HEPABEHCTB C
JBYMS IEPEMEHHBIMU U UX CHCTEM.

Ilpuknaonwie 3a0auu

[TpumMeHeHne MaTeMaTHYECKUX METOOB ISl PEIICHUS COAEPIKATENbHBIX 3a/1a4 U3 PA3IMYHbIX 001acTeit
HayKH{ U ITPAKTHKHU.

NHTtepnperanus pe3yapTara, y4eT pealbHbIX OTPaHUYECHUM.
Ilpakmuueckue 3anamus

Kophuu ypaBuenuii. PaBHocuiabHOCTH ypaBHeHUH. [IpeoOpazoBanme ypaBHEHUH.



OcHOBHBIE NIpUEMBI PELIEHNS ypaBHEHUN. Pelienue cucreM ypaBHEHUH.
Hcnonb3oBaHue CBOMCTB U TpaguKoB (DYHKIIMIA AJIS pelIeHUs] ypaBHEHUH U HEPaBEHCTB.
KOMBHHATOPHUKA, CTATUCTUKA U TEOPUSA BEPOATHOCTEHN
DJ1eMeHThl KOMOMHATOPUKH

OcCHOBHbIE OHATHS KOMOMHATOPHUKH. 3a/1a4uy Ha [IOJICYET YNCIIa Pa3MELIeHUH, IepecTaHOBOK, COYETAaHU.
Pemenwue 3anau Ha nepebop BapuantoB. ®opmyrna 6unoma HerotoHna. CBoiicTBa OMHOMHHAILHBIX
kod(urmenton. Tpeyronpuuk Ilackars.

DJIeMeHTBI TeOPHH BEePOSITHOCTEH
CoObITHe, BEpOATHOCTH COOBITHS, CIIOKEHHE U YMHOXKEHHUE BEPOSTHOCTEU. [loHAamue o nHe3agucumocmu
cobvimuii. [luckpemnas ciy4aunas eenuyuna, 3aKoH ee pacnpeoenernus. ducnogvie xapakmepucmuxu
OUCKpemHoll CryyaHou eeauyunsl. Ilonamue o 3akoHe OOIbUUX YUCel.

9J1eMeHThI MaTEMATHYECKOii CTATUCTUHKH

[IpencraBienue qaHHBIX (TAOIULBI, TUATPAMMBbL, TPadUKN), 2eHEPAbHAsL COBOKYNHOCMb, 8blO0PKA, cpeoHee
apugmemuueckoe, meouana. Ilonamue o 3a0auvax mamemamuieckou Cmamucmuxu.

Pewenue npaxmuueckux 3a0au ¢ npumeHeHuem 6eposmHOCHHbIX MENMOO08.
Ilpakmuueckue 3anamus
Hcropus pa3BUTHSI KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEN M CTATUCTUKHU U UX POJIb B Pa3JIMUHBIX cepax
4esoBe4eCKo ku3HeaesTenpbHocTy. [IpaBuna komOnHaTopuky. PemeHny KoMOMHATOPHBIX 3a/1a4.
Pasmenienus, coueranus u nepectaHoBku. bunom Herotona u tpeyronsHuk [lackans. Ilpuknaaasie 3anaun.
Krnaccuueckoe onpeneneHue BEpOsSTHOCTH, CBOWCTBA BEPOATHOCTEN, TEOPEMA O CYMME BEPOATHOCTEH.
Beruncnenue BepostHocten. [Ipuknagnele 3anaun. [IpencraBienne ynciaoBbiX JaHHbIX. [IpukiagHele
3a/1a4u.
IF'EOMETPUSA

Ilpamvle u nnockocmu 6 npocmpancmee
B3anMHOe pacnonokeHue 1ByX NpsMbIX B IpOoCcTpaHCTBE. [lapaienbHOCTh NPSIMON U MJIOCKOCTH.
[TapamtenpsHOCTB TUIOCKOCTEN. [lepneH ANKYIAPHOCTD MPAMOM U INIOCKOCTU. IIepreHauKyIsap U HaKJIOHHAS.
Yroa Mexay npsAMO# M INIOCKOCTBIO. JIBYrpaHHBINA yroi. YToJI MeXKIy INTOCKOCTAMH. [lepnenauKynspHOCTh

JIBYX TIJIOCKOCTEH.

I'eomerpuueckue npeodpazoBaHus IPOCTPAHCTBA: MapaJIIEIbHBIN EPEHOC, CHMMETPHSI OTHOCUTEIBHO
IIJIOCKOCTH.

[TapannensHoe mpoeKkTUpoBaHue. [11owads opmozonansHol npoekyuu. V1300pakeHne NpocTpaHCTBEHHBIX
dburyp.

MHOrorpaHHUKH

Bepmmnel, pebpa, rpanu MHOTOTpaHHuKa. Pazgepmra. Muozocpantbie yenvl. Beinykivle MHO202PAHHUKU.
Teopema Dtinepa.



[Tpusma. Ilpsimas u nakronnas npusma. [pasunsaas npusma. [apamnenenunen. Kyo.

[Mupamupa. [IpaBuibHas nupamua. Y ceueHHas nupamuaa. Terpasap. Cummerpuu B KyOe, B
napajenenunese, B npusme u nupamuje. Ceuenus Ky0a, Ipu3Mbl U MUPaMUIBbL.

[IpencraBieHue 0 MPaBUIBLHBIX MHOTOTPAHHUKAX (TETpadape, KyOe, OKTadIpe, JoeKadIpe U UKOCAdIPE).

TeJia ¥ MOBEPXHOCTH BpallleHUs
Hunuaap u konyc. YcedeHHblil konyc. OcHOBaHME, BRICOTa, O0KOBasi TOBEPXHOCTh, 00pa3yroIas,
pa3BepTKa. OceBble CEUeHHUs U ceueHus, napaienabHbie ocHoBanuto. [llap u cdepa, ux ceuenus.
KacarenpHast mi0ckocTh K cdepe.

HN3MepeHusi B reoMeTpUu

O6bem u ero uzmepenue. arerpanbHaas gopmyina oobema.
®opmyibl 00beMa KyOa, IpSIMOYTOJIbLHOTO Mapaieienunena, Npu3Mbl, nuauHapa. opMyibsl oo0bema
MUpaMHIbl 1 KoHyca. @OopMyJIbl TUTONIAIA TOBEPXHOCTEH IIWIMHpA U KoHyca. DopMyIibl o0beMa Iapa u
I0Imaau chepsl.
[Tomo6ue Ten. OTHOMIECHUS TUIONIA/ICH MTOBEPXHOCTEH U 00BEMOB IMOAO0HBIX TEIL.

KOOp)II/IHaTbI H BEKTOPBLI

[IpssmoyronbHast (JexkapToBa) cucTeMa KOOpAMHAT B IpocTpaHcTBe. Dopmysia pacCTOSHUS MEXKIY ABYMs
TOUKaMU. YpaBHEHUs CPepbl, n10CKOCMU U NPAMOLL.

Bextopsl. Moaynb Bektopa. PaBeHcTBO BekTOpOoB. Cll0KEHHE BEKTOPOB. Y MHOKEHUE BEKTOpA Ha YUCIIO.
PasnoxeHne BeKTOpa 10 HANPABJICHUAM. YTOJI MEKIY IBYMs BeKTOpaMu. IIpoekius BeKkTopa Ha OCh.
Koopaunats! Bekropa. CkansipHOE IPOU3BEIEHUE BEKTOPOB.

Hcnons3oBanne KOOPAVHAT U BEKTOPOB IIPU PEIIEHUHM MATEMATUYECKUX Y IIPUKIIAIHBIX 3a/1a4.
Ilpakmuueckue 3anamus

IIpu3Haky B3aUMHOTI'O PACIOIOKEHUS IPAMBIX. YTOJI MEKIY NPAMBIMUA. B3aMHOE paconoKeHue npsMbIX
1 11ockocTel. [lepreHInKymnsap U HaKIOHHAS K INIOCKOCTH. YTOJI MEXAY IIPSMOM U INIOCKOCTBIO. TeopeMsl
0 B3aMMHOM PacCIIOJIOKEHUH IPSIMOU U IIIOCKOCTH. Teopema 0 TpeX NMeprneHIUuKyIsapax.

HpI/I3HaKI/I U CBOMCTBA MapayiCIbHBIX U IIEPIICHAUKYIISAPHBIX IIOCKOCTEH.

Paccrossame oT TOUKH J0 INIOCKOCTH, OT HpﬂMOfI A0 IIIOCKOCTH, paCCTOAHUC MEKAY IIIOCKOCTAMU, MEKITY
CKpCHINBAOIIUMUCA ITPAMBIMHU, MCIKIY IPOU3BOJIbHBIMU (I)I/IpraMI/I B IIPOCTPAaHCTBC.

[MTapannenbHOE IPOEKTUPOBAHUE U €r0 CBOICTBA. Teopema o niowaou opmo2oHaIbHOU NPoeKyUU
MHO20Y20NbHUKA. B3aMHOE pacronokeHue NpoCTPaHCTBEHHBIX QUTYP.

Paznuunbie Bubl MHOTOrpaHHUKOB. VX n3o0pakenus. CedeHus, pa3BepTKH MHOTOTrpaHHUKOB. [Tmomans
MOBEPXHOCTU. Buibl cuMmMeTpuu B ipocTpancTBe. CUMMETpPHS TeJl BpAalleHUsI U MHOTOTPaHHUKOB.

Brraucnenue mwiomanei 1 00eMOB.

BCKTOpBI. I[eﬁCTBHH C BCKTOpaMHu. I[eKapTOBa CUCTCMA KOOpAUHAT B IPOCTPAHCTBC.



YpaBHEHHE OKPYKHOCTH, CPephbl, MIOCKOCTU. PaccTosiHue Mexay Toukamu. J[eiicTBUS ¢ BEKTOPAMU,
3alaHHBIMU KoopAuHaTaMH. CKasIpHOE MPOU3BENECHNE BEKTOPOB. BEKTOpHOE ypaBHEHUE IPSIMO U
IJIOCKOCTH. Mcrionb30BaHue BEKTOPOB P JOKA3aTEIBCTBE TEOPEM CTEPEOMETPHUH.

ILJI;I BHCAYAUTOPHBIX 3aHATUH CTYACHTaM Hapsaay € pCIICHUCM 3a/iad U BBIITIOJIHCHUSA ITPAKTHICCKUX
3aHaHHﬁ MOXHO HPCIJIOXKUTb TEMbI UCCIICA0BATCIIbCKUX U pe(bepaTI/IBHBIX pa60T, B KOTOPBIX BMECTO CepI/Iﬁ
OTACIBbHBIX MCJIKHMX 3aJa4 U ynpaxcHeHMﬁ npeajararoTCsa CrOKCTHBIC 3a/laHus, Tpe6y}oume I[JIPITCJIBHOﬁ
pa6OTBI B paMKax OﬂHOﬁ MaTeMaTHYeCKOM CUTyalluH. OTH TEMBI MOTI'yT OBITH KaK HHAWBUAYAaJIbHBIMHU
3alaHUsAMHU, TaK U TPYyHIIOBBIMU JJII COBMCCTHOT'O BBIIIOJIHCHUSA UCCIICAOBAHUA.

Ilpumepnvie memul pepepamos (00K1a008), UCC1€008AMENbCKUX NPOEKM OB

o HenpepsiBHbIE 1p0OOH.

o IlpuMeHeHHE CIOKHBIX IPOLEHTOB B SKOHOMHUYECKHUX pacyeTax.
o [lapamnenbHoe MPOEKTUPOBAHUE.

o CpenHue 3HaYECHUS U UX IPUMEHEHHUE B CTATUCTHUKE.

o BekropHoe 3aaHue NPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.
o CrokeHune rapMOHUYECKUX KOJIeOaHUH.

o [I'paduueckoe peuieHre ypaBHeHUI U HEPABEHCTB.

o IlpaBuibHbIE U TOTYNPaBUIbHBIE MHOTOTPAHHUKH.

o Konnueckue ceyeHus U UX NIPUMEHEHUE B TEXHUKE.

o [Tlonsarue nuddepennmana u ero NPUIOKEHUS.

o Cxembl IOBTOPHBIX UCIBITAHUN bepHyu.

o HccnenoBanue ypaBHEHHH U HEPABEHCTB C ITAPaMETPOM.

TEXHUYECKHUM MTPO®PHUIb IPOPECCUOHAJIBHOI'O OBPA3OBAHUS

[pu peanuszanuu conepkanus 00meo0pa3oBaTeIbHON YaeOHOH AUCIUITIMHBI «MaremMaTnkay B mpejenax
ocBoenust OITOIT CITO na 6a3ze 0CHOBHOTO OOIIIETO 00pa30BaHUs C TOJYYSHHEM CPETHEr0 00IIero
obpazoBanus (ITIIKPC, IITICC3) makcumanbHas yuyeOHas Harpy3ka oOydarolIuXcsl COCTABIISET:

e 1o npodeccun CIIO Texnuyeckoro nmpopuns — 428 yacos. 13 HuX ayauTopHas (00s3aTesIbHas)
Harpy3ka oOydJaromuxcs — 285 gacoB, BKIIFOYAs MpaKkTUIeckue 3aHsaTus, — 171 gac;
BHEay/IUTOpHAsl CaMOCTOsITENIbHAsA paboTa cTyneHToB — 143 yaca.



TemaTnueckuii miian

HaumeHoBaHue pa3/iesioB U TeM

KosmyecTBO ayaiuTOPHBIX CamocrosiTeJbHAast
4acoB NpH 04HOM dopme padora
00y4eHus
BCEro B Tom uncie
IIpakTuyeckue
3aHATHA
Beenenne 4
Paznen 1. Pa3BuTne nousitus o yucje 12 2
Paznen 2. OcHOBBI TPUTOHOMETPHH 35 20
20
Pa3nen 3. Hayana MaTeMaTH4eCKOT0 30 20
aHaJIM3a 20
Pa3nen 4. Kopumu, crenenu, 30 18 14
Jorapupmsi
Paznen S. YpaBHeHHsI M HEpaBeHCTBA 24 12 10
Paznen 6. DiieMeHTHI KOMOMHATOPUK 32 10 8
W TEOPHHU BEPOSITHOCTH
Pa3nen 7. [Ipsimblie u 24 12 16
IJIOCKOCTH B MPOCTPAHCTBE
Paznen 8. KoopauHaTsl 1 BeKTOpPBI 22 12 10
Pa3nea 9. MHOTOrpaHHUKH | 30 22 22
TeJIa BpalieHus!
Pa3nes 10. ®ynkuuu u rpadpuku 24 20 10
Paznen 11. UuTerpan u ero 18 23 12
NpUMEeHEeHHe
Bcero no pucumnniinne: 285 171 144




XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YYEFHOU JEATEJBHOCTHU CTYJIEHTOB

Conep:xanue 00yyeHnsi. XapaKTepUCTHKA OCHOBHBIX BH/10B J1€SIT€JIbHOCTH CTYIeHTOB (HA YPOBHe
Y4eOHBbIX IeHCTBHI)

BBenenue
O3HaKOMIIEHHE C POJIBIO MATEMATUKHU B HAYKC, TCXHHUKE, DKOHOMUKE, I/IHCI)OpMaI_[I/IOHHBIX TEXHOJIOTUAX U
MPAaKTUYECKOH JIeATeIbHOCTH. O3HaKOMIICHHE C IISTISIMH U 3a]]auaMH U3YYCHUSI MATEMATUKH [TPH OCBOCHHUU
npodeccuii CITIO u cnenmansuoctei CITO

AJITEBPA
Pa3BuTHE MOHATHS 0 YHCIIE

Brimonnenune apI/I(bMeTI/ILIeCKI/IX HeﬁCTBHﬁ Haa 4YruciiaMu, cou€Tas YCTHBIC U IMCbMCHHBIC ITIPUEMBIL.

HaxoxxaeHue npuOinKeHHbIX 3HAUCHUH BEIMYMH U MOrPEIIHOCTEH BBIYUCICHUH (a0COMIOTHOM 1
OTHOCHTEJIbHOI ); CpaBHEHHE YUCIIOBBIX BBIPAXKECHUI.

Haxoxaenue omm6ok B mpeoOpa3zoBaHUsIX U BEIYUCICHUSX (OTHOCUTCSA KO BCEM ITYHKTaM IIPOrPaMMBI)
Kophn, crenenn, jorapudmsl

O3HakoMIJIEHUE C IOHATUEM KOPHSI N-I CTENEHU, CBOMCTBAMU PAIMKAJIOB U MPAaBUJIAMHU CPABHEHUSI KOPHEH.
DopMyJIMPOBAHUE ONPEAEIICHUS KOPHS U CBOKMCTB KOPHEW. BrlunclieHUE U CpaBHEHUE KOPHEH, BBIIIOJIHEHUE
MPUKUAKY 3HaueHUs KopHs. [IpeoOpa3oBanue YMCIOBBIX M OYKBEHHBIX BBIPAXKEHH, COIEPIKALTIX
paavKabl.

Brinonaenue pacueToB mo GpopMyam, CoAepKaluM paarKabl, OCYIECTBIISAS HEOOXOIUMBIE TI0JICTAHOBKH
u ipeobpazoBanusi. OnpeaeneHue paBHOCHIBHOCTH BBIPAKEHUH C pauKanaMu. PereHne nppannoHanabHbIX
YpPaBHEHUU.

O3HakoMIJIEHHE C IOHATUEM CTENEHH C JEeHCTBUTEIbHBIM MTOKA3aTEeJIEM.

HaxoxaeHue 3HaYeHM cTeNeHu, UCTIONIb3Ys MTPH HEOOXOAUMOCTH HHCTPYMEHTAIIbHBIE CPE/ICTBA.

3amuceIBaHue KOpHA N -1 CTEIIEHHU B BUAE CTEIIEHU C I[pO6HBIM IIOKa3aTCJICM U HaO60pOT.

DopMyJIMPOBAHUE CBOMCTB CTENEHEN. BhIuncieHne CTENEeHeN ¢ pallMOHaIbHBIM [TOKA3aTeJIEM, BBIIOJTHEHNE
MPUKUJKU 3HAYCHUS CTEIIEHU, CPAaBHEHUE CTEIICHEM.

[TpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH, CO/IEPKAINX CTEIIEHHU, IPUMEHSIs CBOWCTBA.
Pemrenne nokasaTenbHbIX ypaBHEHUM.

O3HAaKOMIJICHHE C IMPUMEHCHUEM KOpHeI\/'I W CTEeTICHEH IIPpU BBIYUCIICHUU CPCIHUX, NCIICHUU OTPE3Ka B
«30JI0TOM CE€UECHHUM». PerieHue MPUKIIAAHBIX 3ala4 Ha CJIOXKHBIC IPOUCHTHI

IIpeoOpa3oBanne ajredpanvdecKux BbIPaKeHU I
Brimmonnenue npeoOpa3oBaHuii BeIpaskeHUH, MpUMEHEHHE (POPMYII, CBSI3aHHBIX CO CBOMCTBAMHM CTENEHEH U

norapudmoB. OnpeneneHre 00JIaCTH JOMYCTUMBIX 3HAYSHU JTIOrapupMUUECcKOro BelpaskeHus. Perenue
Jorapu(pMHUUECKUX ypaBHEHUN



OCHOBBI TPUTOHOMETPUH
OcHOBHBIC MTOHATHSA

W3ydeHnue painaHHOro METO/1a U3MEPEHUS YIJIOB B paJluaHaxX U UX CBS3H C IPaTyCHOI MEpOii.
N300pakeHue yriioB B panaHax Ha OKPYKHOCTH, COOTHECEHHE BEJIMYMHBI YIJIa C €T0 PACTIONI0KEHUEM.

®opMynTupoBaHHE ONPENEICHUN TPUTOHOMETPHYECKUX (DYHKIIHIA ISl YITIOB TOBOPOTA M OCTPHIX YIJIOB
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA U 00BACHEHHE UX B3aUMOCBS3H

OcHOBHbIE TPUTOHOMETPHUYECKHE TOKIECTBA

[IpuMeHeHre OCHOBHBIX TPUTOHOMETPUUECKUX TOXKACCTB JIJIsI BHIYUCICHUS 3HAUCHUU TPUTOHOMETPHUUECKUX
(YHKIMHA 110 OTHOW U3 HUX

IIpeoOpa3oBanusi NPOCTEHIIMX TPUTOHOMETPUYECKUX BbIPAKEHU I
N3ydenne ocCHOBHBIX (hOPMYIT TPUTOHOMETPHUH: (OPMYJIbI CIOKEHHUS, YABOCHHUS, IPEOOpa30BaHUs CYMMBI
TPUTOHOMETPUUECKUX (YHKIIMI B IPOU3BEACHHUE U IPOU3BEACHUS B CyMMY U IPUMEHEHUE MPHU BbI-

YUCJICHUHU 3HAYCHHUA TPUTOHOMETPHUYCCKOI'O BBIPAKCHHUA U YIIPOLICHUA CTO.

O3HaKOMJIEHHE CO CBOMCTBAMU CUMMETPUU TOUYEK HA €AMHUYHON OKPYKHOCTH U IPUMEHEHUE UX IS
BbIBOJIa (hOPMYJI IpUBEACHUS

IIpocreiimme TPUroHOMeTPHYECKHE YPABHECHHS U HEPABEHCTBA

Pemienue no ¢popmynam 1 TPUrOHOMETPUUYECKOMY KPYTy IPOCTEHIIINX TPUTOHOMETPUUECKUX YPABHEHHH.
[IpumeneHne oOUIMX METOJIOB pELIeHMs ypaBHEHUH (ITpUBeIeHNE K TMHEHHOMY, KBaJJpaTHOMY, METO
pa3IoKEeHUs: Ha MHOXKUTENH, 3aMEHBI IIEPEMEHHON ) IPU PEILIEHUN TPUTOHOMETPUYECKUX YPABHEHHUH.
YMeHue oTMedarh Ha Kpyre peieHus MpoCcTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB

APKCHHYC, aDKKOCHHYC, APKTAHIeHC YUCJIa

O3HaKoOMJICHHE C TIOHATHEM OOpPaTHBIX TPUTOHOMETPUUYECKUX (PYHKIIUH.

N3yuenue onpeneneHnit apkcuHyca, apkKOCHHYCa, apKTaHT'€Hca Ynciia, OpMyIHpOBaHUE UX, H300pakeHne
Ha €IMHUYHOU OKPYKHOCTH, IPUMEHEHHE NPHU PELICHUH YpaBHEHUN

®YHKIIUU, UX CBOMCTBA U TPA®UKH

@Oynkuun. IlonsaTue 0 HenpepLIBHOCTH (PYHKIUH.

O3HaKOMJIEHHE C IOHSITUEM NIEPEMEHHOM, IPUMEPAMU 3aBUCUMOCTEN MEXAY IEPEMEHHBIMH.
O3HakoMJIEHHE C TIOHATHEM rpaduKa, orpeeieHue MPUHAIICKHOCTH TOUKU TpaguKy QyHKINH.
Omnpenenenue o popmyse npocreiieil 3aBUCUMOCTH, BUAa ee rpaduka. BeipaxeHnue no popmyine ogHOM

NepEeMEHHOM uepe3 IpyTue.

O3HakoMJIeHHE ¢ onpeaeneHueM QyHKkuuu, GopMmynrupoBanue ero. Haxoxaenue odaactu onpeaeseHus u
o0acTu 3HaYEHUN QPYHKIINH

CpoiicTBa pynkuun. I'padpnyeckas uarepnperanus. [Ipumepsl pyHKIHOHAJIBLHBIX 3ABHCHUMOCTEN B
peabHbIX MPOLECCaX H ABJICHUAX



O3HakoOMJICHHE ¢ TpUMepamMy (PYHKIIMOHATBHBIX 3aBUCHIMOCTEN B peabHBIX MPOIECCax U3 CMEKHBIX
TUuCHUIUIMH. O3HAaKOMIIEHHE C 10Ka3aTeIbHBIMU PACCYKACHUSIMU HEKOTOPBIX CBOMCTB JIMHEHHOW U
KBaJpaTUUYHON (DYyHKIIHIA, TpOBEICHHE UCCIIEAOBAHUS TUHEHHOM, KyCOUHO-TMHEHHOM, APOOHO-INHEHHOHN 1
KBaJpaTUYHON (QYHKIHH, TOCTpoeHue ux rpadukos. [loctpoenne u ureHne rpagukoB GyHKITUH.
HccnenoBanmne GyHKIHH.

Cocrasiienue BUA0B (DyHKIHIN TTO TAaHHOMY YCJIOBHIO, PEIICHUE 3a1a9 Ha SKCTpeMyM. BrimonHeHue
npeoOpa3zoBanuii rpaduka QyHKIIUN

OOpaTHble pyHKIMHU
W3yuenue nonamus obpammnoi pynkyuuy, onpeeeHue BUa U nocmpoenue epaguxa oopamuotl hyHkyuu,

Haxodxcoerue ee oobacmu onpedeieHus u ooaacmu 3nadenuil. [IpuMeHeHne CBOMCTB (PYHKITUN TTPH
WCCJICIOBAaHUY YPABHCHUN U PEIICHUH 3a/1a4 Ha dSKCTpeMyM. O3HAKOMJICHHE C TIOHSITHEM CJIOKHOU

byHKIHHA

CreneHHble, MOKa3aTe/lbHbIE, JJorapuMuiecKkue U TPUroHoMeTpuieckue pynkuun. Ooparunie
TPUTOHOMeTpUYecKue (PyHKIMHU

Brrancnenune 3HaueHUN (bYHKI_II/Iﬁ I10 3HAYCHHUIO apTryMCHTA. Onpe,ueneHI/Ie ITIOJIOKCHHUA TOYKH Ha Fpa(l)I/IKe
10 €€ KoopaAnHaTaM " HaO60pOT.

Vcnonp3oBanne cBOMCTB (DYHKIMIA U1l CpaBHEHHS 3HAYCHUH cTerneHel u orapudmos. [Toctpoenue
rpadUKOB CTENEHHBIX U JTOTapuPMUUECKUX (YHKIUH.

Pemenue nokasarenpHbIX U JOrapuPMUUECKUX YPaBHEHUI U HEPABEHCTB IO U3BECTHHIM AJITOPUTMAM.

O3HaKOMJIEHHE C IOHSTHEM HENPEPBHIBHON NepuoandYecKoi pyHKIMH, (OPMYJINPOBAHUE CBOICTB CUHYCA U
KOCHHYCa, IOCTPOEHHE X I'paHKOB.

O3HaKoOMJICHHE C TIOHATHEM TapMOHMUYECKUX KOJIEOaHNH U MPUMEpaMU TapMOHUYECKUX KoJIeOaHuH A1
OIMCaHUs IPOLECCOB B (PU3UKE U IPYrUX 00JIACTIX 3HAHUS.

O3HakoMJIEHHE C TIOHATHEM pa3pbIBHON NMepruondeckoi GpyHkIu, GpopMyIMpoBaHue CBONCTB TaHT€HCa U
KOTaHT'€HCa, IOCTPOEHUE UX IpauKOB.

[IpumeneHue cBOMCTB PYHKIMM ISl CpaBHEHUS 3HAUEHUI TPUTOHOMETPUUECKUX (QYHKIIUH, pelieHus
TPUTOHOMETPUUECKUX YpaBHEHUH. [locmpoenue epaguxos 0opamHix mpuzsoHOMempuieckux yHKyut u
onpedenenue no spaguxam ux ceovcms. BelnoaHeHne npeodpa3oBaHus rpauKkoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A
IHocnenoBareIbHOCTH
O3HakoMJICHHE C TIOHATHEM YUCIIOBON MOCIIE0BATEILHOCTH, CIIOCOOAMH €€ 3a/IaHHsl, BEIYUCICHUSMHU €€
4IeHOB. O3HaKoMaeHue ¢ noHamuem npeoeia nociedogamensvhocmu. O3HaKOMIICHUE C BBIYACICHUEM
CYMMBI OECKOHEUHOT'0 YHCIOBOTO Psijia Ha MPUMEPE BHIUMCIICHUSI CYMMBbI OECKOHEYHO yOBIBaIO UeH reo-
METPUYECKON IPOTPECCHH.
Pemenue 3ana4 Ha npuMeHeHHe (HOPMYIIBI CYMMbI OECKOHEYHO YOBIBaIOIIEeH reOMETpUUECKOI Mporpeccuu

IIpousBoaHas ¥ ee IPpUMEHEHUE

O3HaKOMJIEHHE C IOHATUEM MMPOU3BOIHOM.



W3yuenne u GopMyIHpOBaHUE €€ MEXaHUYECKOT0 U T€OMETPHUECKOTO CMBICIIA, H3yYEHHE allTOPUTMA
BBIUHCIICHHS IPOU3BOIHOI HA MPUMeEpPE BBIUMCIICHHUSI MTHOBEHHON CKOPOCTH U YIJIOBOTO KO3 uirenTa
KacaTeJIbHOM.

CocraBieHue ypaBHEHUS KacaTelbHOM B 0011eM Bue. Y CBOSHHE MPaBUi JU(GepeHIIMPOBAHNS, TAOTUIIBI
MIPOU3BOJIHBIX dJIEMEHTAPHBIX (GYHKIUH, TpuMeHeHue i quddepeHunpoBanus QyHKIUNA, COCTaBICHUS
ypaBHEHHS KacaTeabHOU. M3ydenue TeopeM o CBsi3M CBOMCTB (YHKIIMH U IPOU3BOHON, (POPMYITHUPOBKA UX.
[IpoBeneHue ¢ MOMOIIBIO TPOU3BOIHON UCCIIETOBaHMS (PYHKIIMH, 3aJJaHHON (HOpMYIIOH.

YcTaHoBNIEHUE CBSI3U CBOMCTB (PYHKIIUU U MPOU3BOAHOM IO UX rpaduKam.

HpI/IMeHeHI/Ie HpOHSBO,HHOﬁ AJId pCIICHUS 3aa4 Ha HaXO0XACHHUC HaI/I60J'IbH_IeFO, HaAaNMCEHBIICTO 3HAYCHUS U
Ha HAXOKACHHUEC SKCTPpEMyMa

IlepBooOpa3Hasi u MHTErpa

O3HakOMIICHHE C IOHATHEM MHTETpasia 1 nepBooOpas3Hoii. 3ydyenue npaBuiia BEIYUCICHUS TIEPBOOOPA3HON
u reopembl HptoTona— JleitOnuma.

Pemenue 3amau Ha CBsA3b IEPBOOOPA3HOM U €€ MPOU3BOIHOM, BEIUUCIICHUE ITEPBOOOPA3HOMN /ISl JTAHHOU
GbyHKIIH.

Pemenue 3a1a4 Ha MpUMEHEHUE UHTETPaJIa IS BEIYMCICHUS (PU3NYECKUX BETHYUH U TUTOIIAICH
YPABHEHUA U HEPABEHCTBA
YpaBHeHus M cucTeMbl ypaBHeHUil HepaBeHCcTBa M CHCTEMBI HEPABEHCTB € ABYMs IlepeMEHHbIMH

O3HakoMJIEHHE C TPOCTEHIIUMH CBEJCHUSAMU O KOPHSAX alredpanyecKux ypaBHEHUH, MOHATUIMU
HCCIIEA0BAHUS YPABHEHUHN U CUCTEM YPaBHEHHM.

N3yuenne Teopun paBHOCUIBHOCTH YPaBHEHHUU U €€ puMeHeHus. [IoBTopenue 3anvucu peneHus
CTaHJApTHBIX YpaBHEHUH, IPUEMOB IPeoOpa30BaHUs YPaBHEHUH Ul CBEIEHUS K CTaHIAPTHOMY

YpaBHEHHUIO.

Pemienne padOHAJIbHBIX, UPPAIUOHAJIbHBIX, ITIOKA3ATCIIbHBIX U TPUTOHOMCTPUYICCKUX ypaBHeHI/Iﬁ u
CUCTEM.

Hcnonb3oBanue cBOMCTB U rpadukoB pyHKUMN AJis peieHus ypaBHeHui. [loBropeHne 0CHOBHBIX MPUEMOB
peleHust cucteM. PelieHre ypaBHeHUH ¢ IPUMEHEHHEM BCeX MPUEMOB (Pa3yiosKeHHsI Ha MHOXKUTEIH,
BBEJICHUSI HOBBIX HEU3BECTHBIX, [T0JICTAHOBKH, TPaUIECKOro METO/1a).

Pemenue cuctemM ypaBHEHUI ¢ MPUMEHEHUEM Pa3IMYHBIX c1oco00B. O3HaKOMIIEHHE C OOIMMHU BOMPOCAMHU
peleHHsI HEPAaBEHCTB U UCTOJIb30BAHNE CBOMCTB U IpaMKOB (PYHKIMI MPU PELICHUH HEPaBEHCTB.

Pemenne HCPAaBCHCTB U CUCTEM HCPABCHCTB C IPUMCHCHHUEM PA3JIMYHBIX CIoco0oB.

[TpumeHeHne MaTeMaTHYECKUX METOIOB ISl PEIICHHUS COAEPIKATENbHBIX 3a/1a4 U3 Pa3InYHbIX 00IacTei
HayKU U IPaKkTUKU. IHTEepripeTHpoBaHne pe3ysIbTaTOB C YUETOM PEAIbHBIX OTPaHUYECHUI

3JEMEHTHI KOMBUHATOPUKH, TEOPUU BEPOATHOCTEN U CTATUCTHKHA
OcHOBHBIE IOHATHS KOMOMHATOPUKH

W3yuenue nmpaBuia KOMOMHATOPUKHU M MIPUMEHEHHE TIPU PEIICHUH KOMOMHATOPHBIX 3a]1a4.



Perenne KOMOMHATOPHBIX 3a[1a4 METOI0M Iepedopa U Mo MPaBUIY YMHOKEHHS.

O3HaKOMJICHHE C TIOHSITUSMHA KOMOMHATOPHUKH: pa3MEIICHUSIMHU, COYCTAHUSIMH, TIEPECTAHOBKAMHU U
dbopmynamu a1 ux BerarcieHus. O0bscHEHUE U MpUMEHeHHe (HOPMYIT JUIsl BBIYMCICHUS pa3MelleHuH,
[IEPECTAaHOBOK U COUYETAaHUM IpU peleHuu 3aaad. O3HakomiieHne ¢ OnHoMoM Hpl0TOHA U TpEyroiabHUKOM
[Tackans. Pemenue npakTHYECKUX 3a/1a4 C UCIIOJIb30BAHUEM MOHITHH U IPaBUII KOMOMHATOPUKHU

DJIeMeHTbI TeOPHH BePOSITHOCTEH

N3yuenue kiaccuyeckoro onpeaesieHusi BEpOSTHOCTH, CBOMCTB BEPOSITHOCTH, TEOPEMBI O CYMME
BEPOATHOCTEH.

PaccMmoTpenne mpruMepoB BBIYKCICHHS BEPOATHOCTEH. Perrenue 3a1au Ha BRIYHUCIIEHHE BEPOSITHOCTEN
CcOOBITUM

IIpencraBienne 1aHHBIX (TA0JIMLBI, AMATPAMMBI, IPaPUKH)

O3HakoOMJIEHUE C MPECTABICHUEM YUCIOBBIX JAHHBIX U UX XapAKTEPUCTUKAMH.

Pemenue npaktuyeckux 3agad Ha 0OpabOTKY YUCIOBBIX JAHHBIX, BHIYUCICHUE UX XapPaKTEPUCTUK
IF'EOMETPUA

IIpsiMbIe U MJIOCKOCTH B IPOCTPAHCTBE

DopMyJIMPOBKA U MPUBEAECHUE TOKA3ATEIbCTB IPU3HAKOB B3AMMHOIO PACIOJIOKEHUS MIPSAMBIX U

IJI0cKOCTeH. Pacnio3HaBaHue Ha yepTexax U MOJAEIAX PA3IMYHbIX CIIy4aeB B3aUMHOT'O PACIIOIOKEHHUS Mps-

MBIX U IJIOCKOCTEH, ApryMEHTHUPOBAHUE CBOUX CyXkAeHU. DOpMyIHpOBaHUE ONPEAEICHU, IPU3HAKOB U

CBOMCTB IapaJUICIbHBIX U NEPIEHAUKYISIPHBIX INIOCKOCTEHN, ABYTPAHHBIX U JIUHEHHBIX YIJIOB.

Brimonaenue MOCTPOCHUA YIJIOB MECKAY IMMPAMBIMU, pr[MOﬁ " INIOCKOCTBIO, MCKAY IIIOCKOCTAMMU I1O
OIMMCAHUTIO U PACIIO3HABAHUC UX Ha MOACIIAX.

HpI/IMeHeHI/Ie IMPU3HAKOB U CBOICTB PACIIOJIOKCHUS MMPAMBIX U IUIOCKOCTEMN IIpH pCICHUN 3a/1a4.

N3o0pakeHne Ha pUCYHKAaX U KOHCTPYUPOBAHUE HA MOJIEIISAX MEPIEHIUKYIISIPOB U HAKJIIOHHBIX K
TJIOCKOCTH, TPSIMBIX, MApAIJIENbHBIX MJIOCKOCTEH, YTII0B MEXKAY MPSIMON U TUIOCKOCTHIO 1 0OOCHOBaHHE
ITOCTPOCHHUS.

Pemenue 3a1a4 Ha BbIYMCIICHHE TEOMETPUUECKUX BeMMUMH. ONKUCHIBAHUE PACCTOSHUS OT TOUKH J10
IIJIOCKOCTH, OT IIPSIMOM 10 TUIOCKOCTH, MEXAY IIIOCKOCTSAMU, MEXAY CKPELIUBAOIIUMUCS IIPAMBIMU, MEXKIY
MIPOU3BOJIBHBIMU (PUTypaMH B IPOCTPAHCTBE.

DopMyIUpOBaHUE U I0KAa3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUSIX (TEOPEM CYIIECTBOBaHUS, CBOMCTBA).
N300parkeHe Ha yepTexax U MOJIENIX PacCTOSHUS U 000CHOBaHUE CBOUX CyXaAeHui. OnpeneneHue u
BBIUHCJICHHE PACCTOSHUI B pocTpaHcTBe. [IpuMenenue popmMyi 1 TeopeM MIIaHUMETPUH [ pelIeHUs

3ajad.

O3HaKOMIICHHE C IOHATHEM napajiCJIbHOT'O MPOCKTUPOBAHUA U €TO CBOMCTBaMH. CDopMszupoeaHue
meopéembvl O n/zou;adu 0pm020Ha]ZbH07j npoeKyuuU MHO20y20J1bHUKA.

[Ipumenenue Teopuu st 000CHOBAHUS IOCTPOEHUHN U BBIYMCIEHUN. APryMEHTHPOBAaHUE CBOUX CYKIECHUMN
0 B3aMMHOM PACIOJIOKEHUU POCTPAHCTBEHHBIX (DUTYP



MHOrorpaHHUKH
Onucanue 1 XAPaKTCPUCTUKA PA3JIMIHBIX BUJOB MHOTOTPAHHUKOB, ICPCUUCIICHUC UX 3JICMCHTOB U CBOMCTB.

I/I3o6pa>1<eHHe MHOI'OI'PAaHHUKOB U BBIIIOJIHEHUEC ITOCTPOCHUSA HA I/I306pa)KeHI/I$IX n MOaCIsaX
MHOT'OI'paHHUKOB.

Brruuciienne TMHEWHBIX 3JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX KOH(MUTYpAIUIX, apryMEHTHPOBAHHE
CBOUX CYKIECHUN. XapaKTepUCTUKA U U300paKEHUE ceuers, pa3eepmKu MHO202PAHHUKOS, BBIUUCIICHUE
IUJTIOIIAZEN TOBEPXHOCTEM.

[TocTpoenne nmpocTelmx cedeHuit Kyoa, mpu3mbl, nupamusl. [[ppumenenue GpakToB U CBEJCHUN U3
1aHuMeTpun. O3HaKOMIIEHHE C BUJIaMH CUMMETPHUH B IIPOCTPAHCTBE, (OPMYIUPOBAHUE OIIPEICIICHUH 1

CBOMCTB. XapaKTepUCTUKA CHMMETPUH TE€Jl BPAILICHUSI U MHOTOTPaHHUKOB.

[IpumeHneHue CBOMCTB CUMMETPHH NPU pelieHuH 3a1a4. Vcrnonb3oBanue NpruoOpeTeHHbIX 3HAHUHN 15
UCCIIEIOBaHMS U MOJICIIMPOBAHNUS HECIIOKHBIX 3a/1a4.

I/I306pa)KGHI/IC OCHOBHBIX MHOI'OI'PAHHUKOB U BBIIIOJIHCHUC PHUCYHKOB 110 YCJIOBUAM 3aaa4
Teaan MOBEPXHOCTHU BpallCHUS

O3HaKOMIJICHHE C BHAaMM TCJI BpalllCHUA, (bOpMy.]'IPIpOBB.HHG Hux OHpeﬂeHeHI/Iﬁ 1 CBOMCTB.
CDOpMy.TIHpOBaHI/IC TCOPEM O CCUCHHUHU IIapa INIOCKOCTBIO U IIJIOCKOCTH, KacaTeJIbHOH K C(bepe.
XapaKTepI/ICTI/IKa n I/1306pa)I(CHI/Ie TCJ BpalllCHUs, UX PA3BCPTKHU, CCUCHUA.

Pemienue 3a1a4 Ha MOCTPOEHUE CEYEHUH, BBIYUCIICHNE IIMH, PACCTOSHUM, yIioB, momanei. [Iposenenue
JOKa3aTENIbHBIX PACCYKIECHNUI IIPU PEILICHUY 3a7ay.

[IpuMeHeHne CBOMCTB CUMMETPHUH NPH PEILIEHUH 33/]a4 Ha TeJsla BpalleHHsl, KOMOMHAIIHUIO Tell.
N300paxeHne OCHOBHBIX KPYTJIBIX TEJl U BBIINOJIHEHNE PUCYHKA M0 YCIOBHIO 3a]jauu

H3mepenus B reomeTpuu

O3HakOMJIEHHE C IOHSTHUAMH IJIOUIAIN U 00beMa, aKCHOMaMH U CBOHCTBaMH.

Pemienue 3a1a4 Ha BBIYMCIICHUE TUIONIAIEH TNIOCKUX (QUTYp ¢ IPUMEHEHHEM COOTBETCTBYIOIUX (HOopMyT U
(akToB U3 IIaHUMeTpuu. M3ydeHne TeopeM o BHIYMCIEHUN 00bEMOB IPOCTPAHCTBEHHBIX TeJl, pELICHHE
3aJ1a4 Ha MpUMeHeHue (opMyJ BEIYMCICHU 00beMOoB. V3ydenue Gpopmyit s BBIYMCICHUS TUIOIaaeH

HOBerHOCTeI\/'I MHOT'OT'PaHHUKOB U TCJI BpallICHUS.

O3HaKOMIJICHHE C MCTOJOM BBIYHCJIICHUA IIJIOIIAAU ITOBEPXHOCTHU C(bepm. Pemenne 3aJa4 Ha BBIYHUCJIICHUC
nﬂomaﬂeﬁ IMMOBCPXHOCTHU NMPOCTPAHCTBCHHBIX TCJI

Koopaunartel 1 BeKTOpPHI

O3HakOMJIEHHE C TIOHSTHEM BeKTopa. M3yueHne aexapToBoil cucTeMbl KOOPIMHAT B IPOCTPAHCTRBE,
IIOCTPOEHHUE IO 3a/laHHBIM KOOPJMHATaM TOYEK U IJIOCKOCTEH, HAX0KIEHUE KOOPIUHAT TOYEK.

Haxoxnaenue ypaBHCHI/Iﬁ OKPYKHOCTH, C(I)epbl, MJIOCKOCTH. BrIunciaeHue paCCTOHHI/Iﬁ MCKAY TOUKAMH.



N3ydeHne cBOMCTB BEKTOPHBIX BEJIWYNH, IPABUJI Pa3I0KEHUS BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
IIPaBWJI HAXO0XICHN KOOPAMHAT BEKTOpa B IPOCTPAHCTBE, IPaBUWJI JEHCTBUI C BEKTOPaMH, 3alaHHBIMH
KOOpJAUHATaMH.

[IpumeHeHne Teopuu NpyU peLICHUH 3a/1a4 Ha JEHCTBUS ¢ BeKTOpamu. V3ydueHue ckaasipHOro Mpou3BeIeHUs
BEKTOPOB, BEKTOPHOT'O YPAaBHEHUS IPSIMOM U IUIOCKOCTH. [[puMeHeHne Teopuun npy penieHuu 3a1a4d Ha
JEMCTBUS C BEKTOPaMU, KOOPAMHATHBINA METO/], IPUMEHEHNE BEKTOPOB JUUIsl BBIYMCIIEHUS BEIMUUH YIJIOB U
paccTostHui. O3HAKOMIIEHHE C JOKA3aTeJIbCTBAMU TEOPEM CTEPEOMETPUHU O B3AUMHOM PACIIOIO0KEHUH
IPSIMBIX U IIJIOCKOCTEN C UCII0JIB30BAHUEM BEKTOPOB.

YYEBHO-METOJUYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

MPOI'PAMMBbI YUEBHOM TV CHUILIAHBI

«Matemaruka» OcBoeHUE MpoOrpamMmbl yueOHOU TUCHUILTUHBI «MaTteMaTukay mpearnoaraeT Haluyue B
npodeCCHOHATBbHON  00pa30oBaTeIbHONM OpraHU3alMd, pealu3ylomell 00pa30oBaTelIbHYI0 MPOTrPaMMy
cpenHero obmiero oOpazoBanus B mpenenax ocBoenus OIIOII CIIO nHa 6a3e OCHOBHOTO 0OIIEro
oOpa3zoBaHus, y4eOHOro KaOWHETa, B KOTOPOM HMEETCS BO3MOXKHOCTH OOECIEYHTh O0YJarOIIUMCS
cB0OOAHBIN nocTyn B IHTepHET BO BpeMsi yueOHOTO 3aHATHS U TIEPUO/1 BHEYUYEOHON eI TeIbHOCTH.

[Tomenienue kabuHeTa AOMKHO YAOBIECTBOPATH TpeboBaHusIM CaHUTAPHO-3MTHAEMHOIOTUUECKUX TTPaBUIT
u HopMatuBoB (CaunlluH 2.4.2 Ne 178-02) u ObITh OCHAILIEHO THUIIOBBHIM OOOpPYIOBAaHUEM, YKa3aHHBIM B
HACTOALIMX TPeOOBaHMSX, B TOM YMCJIE CIIEHUAIN3UPOBAHHON yueOHON MeOenbio U cpeAcTBaMu 00y4EHUs,
JOCTATOYHBIMHU JUISI BHITIOJTHEHUS! TPEOOBAHMI K YPOBHIO IMOATOTOBKH 00YYarOIIUXCSI.

B kabunere nOMKHO OBITH MYJIBTUMEIUHHOE O00OpPYIOBaHHME, MOCPEICTBOM KOTOPOTO YYACTHHKH
00pa30BaTenpHOrO Mpolecca MOTYT MPOCMATPUBATh BU3YalbHYIO HH(OPMALIKIO IO MaTeMaTHKe, CO3/1aBaTh
[Ipe3eHTalMH, BUICOMATEPUAIIbl, UHBIE JOKYMEHTHI.

B cocraB yueOHO-METOOUYECKOTO0 M MaTepHaTbHO-TEXHHMUYECKOTO OOecleyeHus] MPOorpaMMbl yueOHOM
JUCHUILIMHBI «MaTreMaTuka» BXOIST:

* MHOTO()YHKITMOHATIbHBIA KOMIUIEKC MPENo/1aBaTes;

* HarjasAHble MOCOOMS (KOMIUIEKTHI Y4e€OHBIX TaOsMll, IJIAKaTOB, MOPTPETOB BBLAAIOIIMXCA YUEHbIX-
MaTEeMaTHKOB U JIp.);

* HH(pOPMALIMOHHO-KOMMYHHUKATUBHBIE CPEJICTBA;

* SKpaHHO-3BYKOBbIE TOCOOUS;

* KOMIUIEKT TEXHUYECKOM JTOKyMEHTallM{, B TOM YHCJI€ NTaclopTa Ha cpeAcTBa 00y4YeHHs, MHCTPYKIHH T10
UX UCIOJIb30BAHUIO U TEXHUKE O€30I1aCHOCTH;

* 6ubnmoreuyHslii GoHa. B OubOamoreyHslit QOHI BXOAAT y4EOHUKH, y4EOHO-METOIUYECKHE KOMILIEKTHI
(YMK), ofecneunBaromue OCBOEHHE Y4YeOHOW IUCHMIUIMHBI «MaTeMaTuka», pEeKOMEHIOBaHHbIE WM
JIOTYILIEHHBIE JIJIsl UCTOJIb30BaHUS B MPO(eCcCHOHATBHBIX 00pa30BaTEeNIbHBIX OpraHU3alUgX, PeaIU3yIOLIX
00pa3oBaTeNnbHYIO MPOrpaMMy cpeiHero oouiero oopazoBanus B npenenax ocsoeus OITOIT CIIO na 6aze
OCHOBHOro o0miero o6pa3oBaHus. buOmmorednsii (oHA MOXKET ObITh JONOJHEH SHIMKIONEIUIMH,
CIPaBOYHMKAMH, HAY4YHOH, HAy4HO-TIONYJSAPHOM M JPYroM JUTEpaTypod Mo MaremaTtuke. B mpouecce
OCBOEHUS MPOrpaMMbl yU4eOHON JUCHMIUIMHBI «MaTremMaTtuka» CTYAEHThI JTOJIKHBI MOJIYYUTh BO3MOXHOCTh
JOCTyNa K 3JIEKTPOHHBIM YU4e€OHBIM MaTepuaiaM Mo MaTeMaTHKE, UMEIOIIUMCS B CBOOOIHOM JIOCTYIIE B CETH
WuTepHeT (37eKTPOHHBIM KHUTAaM, IPaKTUKyMaM, TectaM, MmaTepuaiam EI'D u np.).



IlepeyeHb caMOCTOSITEJILHBIX PadoT
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«ABTOMEXaHUK»
IlepeyeHb caMOCTOATEIBHBIX PadoT
HaumeHoBaHue TeM TeMa caMOCTOATEIBHOI PadoThI KosaunuecTBO
4acoB
Tema 1.1. Yncaa. Camocmoamenvnasa paboma odyuarouwuxcs. 2
Ipudaun:keHHbIE Buvluucnenus ¢ npubausiceHHbiMU 4UCIamu.
BBIYHCJICHUS
Tema 2.1. CamocrosiTeibHas padoTa 00y4arOMXCs. 8
TpuroHomerpuueckue TpuronomeTpuveckue mpeoOpa3oBaHMsL.
(pyHKIIUHM YHCTOBOTO
aprymMeHra.
Tema 2.2. @yukyuu, ux Camocmoamenvnasa paboma odyuarouuxcs. 4
ceoiicmea u zpaguku. Pemenue 3ama4 Ha MOCTpOeHUE U YTEHUE TPA)UKOB
(GYHKIHH.
Tema 2.3. Camocmoamenvnasa paboma odyuarouwuxcs. 8
Tpuzonomempuueckue Pemrenne TpUroHOMETPHUYECKUX YPaBHEHUW U HEPABEHCTB.
YPAGHEeHUA U HEPABEHCMEaA
Tema 3.1. Ilpenen CamocrosiTe/ibHasi padoTa 00y4aloUIUXCs. 4
1M0CJIe10BATEIbHOCTH Bbruuciienue nmpeaesoB nociie0BaTeIbHOCTEH.
Tema 3.2. IlpousBoanast u ee | CamocrosiTeJibHasi padoTa 00y4ar0IMXxcs. 10
NpuMeHeHue HccnenoBanue GyHKIMHA U mocTpoeHue rpadukos. Pemenue
MPUKIIAJIHBIX 3a/1a4.
Tema 3.3. [lepBooOpa3nasa u | CamocrosiTe/ibHasi padoTa 00y4aroIUXCH. 6
HHTErpaJj Penrenue 3a1a4 mpuKIIaJHOTO XapakTepa.
Tema 4.1. Kopau u crenenn | CamocrosiTejibHasi padora 00y4aromuxcs. 6
HppannoHambHbIe BRIPAKSHHS, yPABHEHHUS, HEPABEHCTBA.
avia 4.2. TloxasaTenbHast i CamocrosiTesibHAasi padoTa 00y4ar0IMXxcs. 8
[Toctpoenue rpadukoB. [TokazarenpHbIe U TOTapupMUIECKIE
Jorapupmmuyeckasi BBIpA)KEHUS, YpaBHEHWsI, HEPABEHCTBA.
byHkumnm




Tema 5.1. YpaBHeHus u
HEPaBEeHCTBA

CamocrosiTe1bHas padoTa 00y4arOmIMXCs.
Pemenue copeprxaTenbHBIX 3a/1a4 U3 Pa3IUIHBIX 00JacTei
HAyKU U IIPAKTUKHU.

10

Tema 6.1. DiieMeHTBI CamocrosiTesibHAsi padoTa 00y4ar0IMxcs. 8

KOMOMHATOPUKHU, TEOPUH Pemienue npakTHUeCKUX 33734 ¢ IPUMEHEHUEM

BEpPOSITHOCTEH 1 BEPOATHOCTHBIX METOJIOB.

MaTeMaTH4eCKO

CTATHUCTHKHU

Tema 7.1. IlapaieasHoctb | CamocTosiTesibHasi padoTa 00y4yarouxcs. 16

U NepHeHIUKYJISAPHOCTD Pemenue crepeomeTpuyecKux 3aaay.

NPSIMBIX H IVIOCKOCTeH B

NPOCTPAHCTBE

Tema 8.1. Koopaunarsl n CamocTrosiTeJIbHAsi padoTa 00yJaIOIIMXCS. 10

BEKTOPBHI Pemienue npukiaaHpIx 3aad.

Tema 9.1. Muororpannukn | CamocrosiTeJibHas padoTa 00y4arOIIUXCS. 12
Pemmennie npukiaaHbIx 3aau.

Tema 9.2. Tena n CamocrosiTeibHAas padoTa 00y4aromMXCs. 10

NMOBEPXHOCTH BpallleHUs Perennie npukiaaHbIx 3aay.

Tema 10.1. O0bembI 1 CamocrosiTeibHAas padoTa 00y4arOmMXCs. 22

IUIOIIAIH TTOBEPXHOCTEM
NMPOCTPAHCTBEHHBIX TeJI

Brruucnenns o05eMOB U IUIOMIACH TOBEPXHOCTEH
MPOCTPAHCTBEHHBIX TEJI IPU PEIICHUH MPAKTHYECKUX 3a/1a4.

Hroro:

144 yaca

IlepeyeHb KOHTPOJIBLHBIX PadoT.

HanmenoBanue Tem

HoMep u Tema KOHTPOJILHOH padoThI

Tema 2.1. «Tpuronomerpuyeckune GyHKIUUH
YHCJI0BOr0 ApryMeHTa)

Kontponbnas pabora Ne 1 1o
«DPopMyIIBI TPUTOHOMETPUIY.

TEMCE!:

Tema 2.3. «Tpuronomerpuyeckue | KonrponsHas padota Ne 2 o teme: «Pemienue

YPABHEHHSI M HEPABEHCTBA TPUTOHOMETPUUYECKUX YPABHEHUI.

Tema 3.2. «I[IpousBoaHas u eé npumeHenune» | KourponpHas pabora. Ne 3 mno Teme:
«I[Ipon3BosiHas U ee MPUMEHEHUE.

Tema 3.3. «IlepBooOpa3nas u HHTErpaI» KontponsHast pabota. Ne 4 mo Teme:

«IlepBooOpa3Has U UHTErpa)

Tema 4.1. «KopHu u crenenn»

KonTponbHas padora. Ne 5 o teme: «Kopuu u
CTETICHW.

Tema 4.2. «IHoka3zareabHast u | KontponsHas pabGora. Ne 6 mo Teme

Jorapupmuyeckas QyHKIUUN) «IToka3arenbHble u jorapudmuueckre
ypaBHEHUs U HepaseHcTBA. IIpoms3BogHas u
nepBooOpaszHas MOKa3aTeIbHOU u
J0rapupMUUECKON (QYHKIIHI».

Tema 5.1. «YpaBHeHHS] 1 HEPABEHCTBA) Kontpomnpaas pabGora. Ne 7 o Teme
«YpaBHEHUsT W HEpPaBEHCTBA C  OJHOH
TIEPEMEHHON».

Tema 8.1. «KoopauHaThl M BeKTOPBI KontponsHast pabora. Ne 8 mo Teme:
«KoopnuHaTel ¥ BEKTOPHI».

Tema 9.2. «Tena BpameHus» KontponpHas pabora. Ne 9 mo Tteme:
«Haxoxnenue OCHOBHBIX AJIEMEHTOB

MHOT'OT'PAaHHUKOB U TCJI BPAILICHU .

Tema 10.1 «O0BeMBbI " IJIOIIAAH
IOBEPXHOCTEH NMPOCTPAHCTBEHHBIX TeJ/D)

Kontponbnas pabora. Ne 10 mo Teme:
«O0beMbl W IUIOMIAJM  TOBEPXHOCTEH
MPOCTPAHCTBEHHBIX TEJ.
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0a30BbIi 1 poduIBHBIN ypoBHH. — M., 2011.



IlepeyeHb NpakKTHYECKUX 3AHATHIH

HaumMmeHoBaHue TeM

HOMep N HAUMCHOBAHME MPAKTHYCCKUX 3aHATHH

Tema 1.1 «YUucaa.

IIpakTuyeckue 3aHATUSA 24

IpuoéanxeHHbIE ApudmeTrnyaeckue IeHCTBH, OKPYTIIEHHE U MTOTPEUTHOCTh OKPYTIICHHUS, IEHCTBHU
HaJ| MPUOIMKEHHBIMU YHCIIAMH, ICHCTBUS HaJl KOMIUICKCHBIMY YUCIIAMU B
BBIYUCJICHU S .
anredpanveckoi Gopme.
Tema 2.1. IpakTnyeckue 3anaTus 124

«Tpuronomerpuuyeckue
(pyHKIMU YK CI0BOTO
apryMeHTa»

[IpeoOpazoBaHHEe TPOCTEUIITX TPUTOHOMETPUUCCKHUX BRIPAKCHUH.
IMIpakTuyeckoe 3ansaTue 14
KonTponbras pabora Ne 1 mo teme: «DopMyIIsl TPUTOHOMETPHID.

Tema 2.2. «PyHKIMH UX
CBOlicTBa M rpaguKkmn»

IIpakTuyeckue 3ansATUA 124
[Moctpoenne rpadhmkoB GyHKIHH.

Tema 2.3.
«Tpuronomerpuuyeckue
YPaBHEHUS U HEPABEHCTBA)

IIpakTHyeckue 3aHATHA SU

PeureHne TpUroHOMETPUYECKUX YPABHEHUH U
HEPaBEHCTB

IIpakTHyeckoe 3aHsiTHE 24
KonTponbnas padora Ne 2 1o teme: «PemieHre TpUTOHOMETPUIECKUX YPABHEHUN.

Tema 3.1.

«Ipenena
N0CJIeI0BATEIbHOC
TH»

IIpakTuyeckoe 3aHsATHE 24
Briuucnenue npeaenoB nNocaeq0BaTeIbHOCTEN

Tema 3.2. «IIpousBogHas u eé
NPUMEHEeHHNe»

IpakTnyeckue 3aHATUA 44
Haxosxnenue npon3BoIHBIX 3NIeMEeHTapHbIX (yHKUMH. Perenne HepaBeHCTB
MeTo/1oM uHTepBanoB. KacatenbHas k rpaduky ¢ynkimuu. HaxoxeHnue ckopocTu u
yckopeHus MccnenoBanue QyHKIMHA ¢ ITOMOIIBIO IPOU3BOAHON U IIOCTPOEHHE
rpa¢uxoB. [IpumMeHeHe TPOU3BOIHOM JJIsl MPUOIMKEHHBIX BEIUMCIICHHH. Pemenne
3a1a4 MPUKJIAJIHOTO XapaKTepa Ha HaXO0XK/IeHHEe HauOOIbIIEro U HAMMEHBIIETO
3HAYCHMUS.

IIpakTnyeckoe 3aHsATHE 24
KonTponbHas padora. Ne 3 no teme: «IIpon3BojHast u ee IpEMEHEHUEY.

Tema 3.3. «IlepBooOpa3Has u
HHTErpaj»

IpakTuyeckue 3ansaTus 214
HaXO)KZ[eHI/Ie HCpBOO6pa3HBIX " OIIPEACIICHHbIX UHTCTPAJIOB. BBILH/ICJICHI/IC B
MPOCTEUIINX CydasX IJI0Iael U 00bEMOB C UCIIOJIb30BAHUEM
ONPEAECIEHHOI0 UHTErpana.
IIpakTnyeckoe 3aHsATHE 24
KontponbHas padota. Ne 4 no reme: «Ileppoobpasnas 1 HHTErpa»




Tema 4.1. «KKopHu u cTenenm»

IIpakTH4eckue 3aHATHA 59

ToxiecTBeHHBIE MPE0OPA30BaAHUS CTENIEHHBIX U UPPAILIMOHAIBHBIX

BbIpXKEHUM. Pelienne nppauoHaibHbIX YPABHEHUN U CUCTEM.
IMIpakTuyeckoe 3ansaTue 14

KonTtponbHas pabora. Ne 5 1o teme: «KOpHH B CTENTEHNY.

Tema 4.2. «Iloka3aTejabHasi U
Jorapupmudeckas GyHKUUW)

IpakTHyeckue 3anaTusa 104
ToxnecTBeHHbBIE MPeOOpPa30BaHKS TOKA3ATENBHBIX U JIOTAPUPMHICCKHX
BBIpQKCHUIA. PerieHne noka3arenbHbIX U JIOrapupMHUIESCKUX YPABHCHUN U
HepaBeHCTB. uddhepeHmpoBaHre MOKa3aTeIbHON 1 TorapuhMIIECKOi
(hyHKITHIA.

IIpakTuyeckoe 3aHsATHE 24

KontponbsHas pabota. Ne 6 mo teme «IlokazaTenpHbIe U JIOTapu()MIICCKIC
ypaBHEHUs ¥ HepaBeHCTBA. [Ipou3BoiHas U mepBooOpa3Has oKa3aTeIbHOU U
sorapuMUIecKOn (yHKITHI.

Tema 5.1. «YpaBHeHuUs1 u
HepaBeHCTBA

IIpakTuyeckue 3ansaTus 10y
PaHI/IOHaJII)HLIe, HppanvoOHAJIbHBIC, ITIOKAa3aTCIIbHBIC, JIOFapI/I(i)MI/I‘ICCKI/Ie n
TPUTOHOMETPUYECKHE YPABHEHMHS, CHCTEMBI M HEPABEHCTBA C OJHON
nepemeHHo. ['padudecknii crioco0. YpaBHEHUS U HEPABEHCTBA C IBYMS
repeMeHHbIMU. Pelenne 3anay.

IIpakTHyeckoe 3aHsTHE 24

Kontponbnas padota. Ne 7 1o Teme «YpaBHEHHs 1 HEPABEHCTBA C OJHOM
TIEPEMEHHON.

Tema 6.1 «9J1eMeHTBI
KOMOMHATOPUKI)

IIpakTuyeckue 3ansaTus 104

Pemienne npocTedmx KOMOMHATOPHBIX 33724
MeToZ0M nepebdopa, a TaKKe C UCIOJIb30BAHUEM
U3BECTHBIX (popMyIl. Berancienne B mpocTeHImux
CITy4asix BepOSTHOCTEH COOBITHI Ha OCHOBE
MOJICYETA YMCIIa UCXOI0B. AHAIU3 pPEATbHBIX
YHCIIOBBIX JAHHBIX, MPEJACTABICHHBIX B BUJIE
nuarpamm, rpadukoB. AHanu3 uHGoOpMaIuu
CTaTUCTUYECKOr0 Xapakrepa.

Tema 7.1. « IlapajiieIbHOCTD U
NMepHeHANKYJISPHOCTH B
NMPOCTPAHCTBE»

IIpakTuyeckue 3auaTus 124
B3anMHOe pacnionokeHue npsMbIX U INIOCKOCTEN B IPOCTPAHCTBE.

Tema 8.1. «KoopamHaTbl 1 BEKTOPbI

IIpakTuyeckue 3ansaTus 11y
HeiicTBust ¢ BekTopamu. KoopIMHaTEI ¥ BEKTOPHI IPH PEILICHUN
MaTeMaTHYECKUX U MPUKJIAJHBIX 33/1a4.
IIpakTHyeckoe 3ansitue 14
KontponbHas pabota. Ne 8 mo teme: «KoopAHHATEI M BEKTOPEI».




Tema 9.1. «KMHOrOrpaHHUKH

IpakTHyeckue 3anaTHA 84
HaxoxneHrne 0OCHOBHBIX 3JIEMEHTOB ITPU3MbI U UpaMuibl. [locTpoeHue ceueHu.

Tema 9.2. «Tesa Bpamenus»

IMpakTuyeckue 3aHaTus 124
HaXO)K,Z[CHI/Ie OCHOBHBIX 2JICMCHTOB
OWINHAPA, KOHyca 1 mapa. [loctpoeHne ceueHui.
IIpakTnyeckoe 3aHsATHE 24
KonTposbnas pa6ora. Ne 9 o reme: «Haxox/1eHUE OCHOBHBIX 3JIEMEHTOB

MHOT'OI'PAaHHHUKOB H TCJI BPpALICHU .

'ema 10.1 «®yuxunn u rpadpuxm)

IIpakTuyeckue 3aHaTus 194
ITocTpoenue rpadpukoB PyHKIUIA.

IIpakTnyeckoe 3ansTue 14

KonTpomnpnas padota. Ne 10 mo Teme: «DyHKITNH, UX CBOWCTBA U TPaQUKM.




