MMHOBPHAYKHN POCCHN

& %
% py &

denepanbHOE rocy1apcTBEHHOE OI0KETHOE 00pa30BaTENbHOE YUPEXKICHHE
BBICILIET0 00pa30BaHuUs

«Poccuiickuii rocyapcTBeHHbII T'YMAHUTAPHbII YHUBEPCUTET»
(®Ir'bOY BO «PITVY»)

PABOYASA IPOT'PAMMA YYEBHOI'O IPEIMETA

II/1.01 MaTtemaTuka

NnmporpaMmMsI MOATOTOBKH CIIENUAJIUCTOB CPECIHET0 3B€HA

cnenuagabHocT 40.02.01 [IpaBo u opranu3anms COUAIBLHOI0 o0ecnevyeHus

(couuaIbHO-IKOHOMHYECKOI0 Npoduis)

2022 .



OZIOBPEHA

IIpeameTHOM (IMKII0BOK) KOMHCCHEN
I'ymanuTapuoro komuiemxka PITY
MaTEMaTUYeCKOI0 M  €CTECTBEHHOHAYYHOTO
UKJIa

[IpoTokon
Ne 1 ot «09» centsiops 2022 r.

Pazpaborano

— B COOTBETCTBUHN C Tp660BaHI/I$IMI/I
(benepabHOTO rOCYJapCTBEHHOTO
00pa3oBaTEeNBLHOTO CTaHzapTa
rOCYJapCTBEHHOTO 00pa3oBaTEIHLHOTO

CTaHIapTa CpPEAHEro OoO0IIero oO0pa3oBaHUS
(yTBEepxKIeH MIPUKA30M MuHoOpHayKH
Poccuu ot 17.05.2012 r. Ne 413);

— Ha OCHOBE IMPHMEPHOH  TPOTpPaMMEI
001eo0pazoBaTelbHOW y4eOHOTO TIpeaMeTa
Maremaruka: anreOpa u Havaja
MaTeMaTHYECKOTr0  aHaliHu3a;  IeOMETpus,
pekomennoBannon DOI'AY «DOUPO» mis
peanu3ali OCHOBHOW NPOQPECCHOHATBHOU
oOpazoBarenbHoi mporpammel CITIO Ha 6asze
OCHOBHOTO o0miero o0Opa3oBaHUs c
MOJTyYEHUEM CPEIHEro 00IIero oOpa3oBaHUS
(mportokon Ne3 ot 21.07.2015r).

Pazpaborunk:  CunaeBa U.B., npenonasarens ['ymanurapHoro kosuteka PITY

Peniensent: CemenoBa O.B., npenonasarens I ymaguTapHoro komiempka PITY




Conepxanue
1. TIACIIOPT PABOYEM ITPOI' PAMMbI YUEBHOI'O ITPEJIMETA
2. CTPYKTYPA U COAEPXXAHUE YUEBHOI'O ITPEJIMETA
3. YCJIOBUA PEAJIM3ALIM YYEBHOI'O ITPEAMETA

4. KOHTPOJIb 1 OLIEHKA PE3VYJIbTATOB OCBOEHUA YYEBHOI'O ITPEJJMETA

17

19



1. MIACIIOPT PABOYEM [TPOI'PAMMBbBI YYEBHOI'O NPEIMETA
MaTtemaTuka

1.1. Ob6aacThr npuMeHeHHsi padoyeii MPorpaMmbl

Pabouas mporpamma yuyeOHOro mnpenMera MaTemaTuka TNpeAHA3HAYCHA IS HM3yYCHHS
MatemaTuki NpH peanu3aludd o0pa30BaTeIbHOW MPOrpaMMbl CpeJHEro ooiero oOpa3oBaHUS B
npezieniax OCBOCHHMS OCHOBHOH 00pa3oBaTeNbHOM MHPOTpaMMbI  CpeJHEro MpoecCHOHATHLHOTO
o0pa3oBaHus — MporpaMMbl TOATOTOBKU crnernuanuctos cpennero 3seHa (IIIICC3) na 6a3ze ocHOBHOTO
obmero ob6pasoBanus, cornacHo crneruduke [TICC3 oTHOCAMMXCS K COIMUAIBHO-DKOHOMUYECKOMY
npoduto.

[IporpaMma MOXET HWCHOJB30BATHCA JAPYTMMU NPOPECCHOHATBHBIMA 00pa30BaTEIbHBIMU
OpraHMU3alUsIMH, pPeaTH3yIIIUMUA 00pa30BaTeIbHYIO MPOTrpaMMy CpeIHEero oOIiero odpazoBaHUs B
npenenax ocsoeHust OOIT CIIO Ha 6aze 0CHOBHOTO 00IIEero 00pa3oBaHUs — MPOrPaMMBbI TOJATOTOBKU
cnernuanuctos cpeanero 3seHa (IIIICC3).

Pabouas mporpamma ydeOHOro mnpenmera MaTemaTuka MOXET OBITH afanTUpOBaHA IS
00y4YeHHUs MHBAJIKUIOB U JIUI] C OTPAaHUYECHHBIMH BO3MOXXHOCTSMU 3/I0POBBSL.

1.2. Mecto y4eOHOro mpeaMeTra B CTPYKType OCHOBHO#i mpodeccHOHAILHOM
o0pa3oBaTe/ibHOII MporpamMmbpl. Y4eOHbIH TpenMer Maremartuka SIBISIETCS YacThlO MPEAMETHOU
obnactu «Matemaruka u unpopmaruka» GI'OC cpennero obuiero odpazoBanus. Y4eOHbII mpeameT
Marematnka sBisieTcs  o0si3aTenbHON  0asoBoit  mucnmrummaon  [1]1.01 A W3y4aercs B
0011e00pa3oBaTeIbHOM IUKJIE cpeaHero oomero oopazoanus [TTICC3.

1.3. e u 3a7a4u y4eOHOro npeaMera — TpeGOBaHUS K pe3yJIbTaTaM OCBOEHHSI Y4eOHOI o
npeamera:

Conepxanue y4yeOHOM mporpamMMbl MaTeMmaTuka HAaNpaBlIeHO Ha JOCTHIKEHHE CIETYIOLINX
LeJIei:

— obecnieueHue CGHOPMHUPOBAHHOCTH TNPEACTABICHUNH O COLMAIBHBIX, KYJIBTYPHBIX H
UCTOPUYECKHX (aKTOpax CTAHOBJICHUS MaTeMaTHKHU;

— obecrnieueHue CHOPMUPOBAHHOCTH JIOTHYECKOIO, AJITOPUTMUYECKOTO U MaTEMaTHYECKOIO
MBILLUICHHUS;

— obecrnieueHue cHOPMUPOBAHHOCTH YMEHHI NMPUMEHSTh MOJIYUYEHHbIE 3HAHUS MPHU PEIICHUU
PAa3IMYHBIX 3a1a4,

— oOecneueHue  c(HOPMUPOBAHHOCTH  MPEJCTABICHMH O  MaTeMaTHKe Kak  4acTu
00I11€4eNIOBEYECKON KYJIbTYphl, YHUBEPCAIBHOM SI3bIKE HAyKH, MO3BOJISIOIIEM OMUCHIBATH M M3ydaTb
PCATBHBIC IMTPOLECCHI U SABJICHUS.

B pe3ynbrare ocBoeHus1 yueOHOrO mpeMeTa 00yJaroImuics T0JKEH yMeTh!

— (dopMupOBaTh TPEICTABICHUS O MAaTeMaTHKE KaK YacTH MHPOBOW KYJIbTYpHl U O MeCTe
MaTEMAaTUuKU B COBpeMeHHOﬁ OUBUIN3allUU, O coco0ax OmucaHus Ha MaTEMATHYECKOM SI3BIKE SIBICHHUMN
pEAIbHOTO MHPA;

— (dopMupoOBaTh TPEACTABICHHUS O MaTEMaTHYECKMX TMOHATUSIX Kak O BaKHEHIIHMX
MAaTEMATUYCCKUX MOJCIIAX, ITO3BOJIAIOINUX OIMMChIBATD U U3YYaTh PA3HBIC IIPOUCCCHI U ABJICHHA,

— TIOHHMMAaTh BO3MOKHOCTH aKCHOMAaTHYECKOI0 IIOCTPOEHUSI MaTEMaTUUECKUX TEOPHIA;

— BJAJETh METOJAMHU JI0KA3aTEIbCTB U AJTOPUTMOB PELIEHMS; NPUMEHITh HX, IPOBOAWUTH
JI0Ka3aTeNbHbIE PACCYKIEHUS B XO/€ PEIICHNUS 3a/aY;

— BJIaACTb CTAHAAPTHBIMH IpUEMaMU PCHICHUA pPAUOHAJIBHBIX W  HUpPpalUOHAIBHBIX,
[I0KAa3aTeNbHbIX, CTENIEHHBIX, TPHTOHOMETPUUECKHUX YPABHEHUM U HEPABEHCTB, UX CUCTEM;

— HCIIOJIB30BATh I'OTOBBIC KOMIIBIOTCPHBIC IMTPOTpaMMbl, B TOM YHUCJIC IJIA ITIOUCKA IMMYTH PECIICHUA
Y WIIIOCTPALMY PEIIECHUS YPABHEHUI U HEPABCHCTB;

— pacro3HaBaTh Ha YepTEXkKax, MOJIEISIX U B PeaIbHOM MUPE FreOMETPUIECKUEe PUTYPHI;



— TMPHUMEHATh M3y4YCHHbIE CBOICTBa TeoMeTpHuecKux ¢uryp u ¢opmyn i peueHus
reOMEeTPUUYECKUX 3aJ1a4 U 3aJau C MPAKTUYECKUM COJIEP>KaHUEM;

— HaxOJWTh U OICHHWBATH BEPOSTHOCTH HACTYIJICHUS COOBITHH B MPOCTEHIINX MPAKTHUYECKUX
CUTYallUsIX ¥ OCHOBHBIC XapPAKTEPUCTUKHU CITyYailHBIX BEIHYHH;

— BJAJETh HABbIKAMU HCIOJB30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM IpHU pEHICHUU
3ajady;

— BIIQJIETh NMPABWIAMH 3alUCH MAaTEMATUYECKUX (OPMYIN M CIEIHATbHBIX 3HAKOB pejbedHO-
TOYEUHOU cucTeMbl 0003HaueHwuit JI. bpaiins ams ciaenbix u cnaboBUIAIIMX 00YJatOLIHXCS;

— BIAJETh TAKTUJIBHO-OCA3ATEIbHBIM CIIOCOOOM OOCIIEOBaHMSI M BOCHPHUSATHS pPelbedHBIX
U300paXXeHH MPeIMETOB, KOHTYPHBIX H300paKeHUN TreoMeTpUYecKiX (GUryp U APyroe Ijs CIEHbIX U
CI1a0OBUASILIUX O0yYarOIIUXCS;

— BBIIOJHATh T€OMETPUYECKUE TIOCTPOSHUS C MOMOUIbI LHUPKYIS W JIMHEWKH, YHUTATh
penbedHbie rpaduKy AIeMEeHTapHBIX PYHKINUNA HA KOOPAMHATHOM IJIOCKOCTH, IPUMEHSThH CIEIHAIbHbIE
npucrnocoOnerust s penbedroro yepuenus ("Apadremen”, "llkonmpHHK") IS CIENBIX |
CIa0OBUASIINX O0YYArOIINXCS;

— BIIQJIETh OCHOBHBIM (DYHKIIMOHAJIOM IPOrpaMMBI HEBU3YaJILHOTO JIOCTYINa K MH(OpMaIH Ha
9KpaHEe MEPCOHAIBHOTO KOMIIBIOTEpA, HCIOIB30BaTh IEpPCOHANbHBIE THU(MIOTEXHHUUYECKHE CpEeACTBa
UH(POPMALMOHHO-KOMMYHUKAIIMOHHOTO JOCTYIA CIETIBIMHA 00y4JarOMIMMUCS;

— BJAJETh CHEIUAIBHBIMU KOMIIBIOTEPHBIMU CPEICTBAMU MPEACTABICHUS U aHANU3a TaHHBIX U
UCIIONIb30BaTh MEPCOHANbHBIE CPEJICTBA JOCTYNAa C YYETOM JBUTATEIbHBIX, PEUYEABUTATEIbHBIX H
CEHCOPHBIX HAPYIICHUH JJIs1 00YJaIOUINXCS C HApYIIEHUSIMHA OTIOPHO-/IBUTATEIIBHOTO anmnapaTra;

— HCIOJb30BaTh MEPCOHATBHBIEC CPECTBA IOCTYIIA.

B pe3ynbrate ocBoeHUs yd4eOHOro npeaMeTa 00yJyaronuics T0JKEH 3HATh.

— OCHOBHBIC TIOHSTHS, UACHU U METOJIBI MAaTEMAaTHYECKOTO aHAIIN3A;

— OCHOBHBIC TMOHATHS O IUIOCKMX M TPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (QHTypax, HX
OCHOBHBIX CBOMCTBAX;

— TIpOLEeCcChl M  SIBIICHUS, HMEIOIIMX BEPOSTHOCTHBIM XapakTep, O CTaTUCTHYECKUX
3aKOHOMEPHOCTSIX B peaJlbHOM MHUPE, 00 OCHOBHBIX MTOHATHUSAX JIEMEHTAPHON TEOPHUU BEPOSITHOCTEH.

1.4. KoiM4ecTBO 4aCOB HA OCBOEHME NMPOrpamMMbl y4eOHOI0 nmpeaMeTa:
MaKCUMaJIbHOU y4eOHOU Harpy3ku oOydaromierocsi 345 4acoB, B TOM YHCIIE:
- 00s13aTenbHON ayAUTOpHON yueOHOW Harpy3ku oOyuatomerocst 230 4acos,;
- CaMOCTOSITeNIbHOU paboThl oOy4aromierocs: 115 gacos.

1.5. Pe3yibTaThl 0CBOEHUS IPOrPaMMbl y4eOHOI0 MpeaMeTa

OcBoenne cojepxkaHus YydyeOHOro mnpenMeTa oOecmeuuBaeT JIOCTHXKEHHE CTyJeHTaMu
CIIEYIOIINX PE3YyIbTATOB!

JIMYHOCTHBIX:

— 0CO3HaHUE 00YYaIOIIMMHUCS POCCUNUCKOMN TpaXk1aHCKON UIEHTUYHOCTH;

— TOTOBHOCTb K CAMOPA3BUTHIO, CAMOCTOSTEIILHOCTH U CAMOOIIPEIEIICHHUIO;

— HaJIMYMe MOTUBAIMH K O0YUYEHHIO U INYHOCTHOMY Pa3BUTHIO;

— LEJICHANpPABICHHOE pPAa3BUTUE BHYTPEHHEH IIO3MLMH JIMYHOCTH HA OCHOBE JIyXOBHO-
HPaBCTBEHHBIX LIEHHOCTENM HaponoB Poccuiickonn ®enepanuu, HCTOPUYECKHX M HAIUOHAIBHO-
KYJIBTYPHBIX TpaJnuLIUi;

— ¢dbopMupoBaHue CUCTEMBI 3HAUYMMBIX LEHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
AHTUKOPPYILUOHHOIO MUPOBO33PEHUS, IIPABOCO3HAHMSI, SKOJIOTMUYECKON KYJIbTYpHI;

— COCOOHOCTh CTABUTh LU U CTPOUTDH KU3HEHHBIE IIJIaHbL;

MeTanpeAMeTHbIX:

— OCBOEHHbIE 00YUAIOIIMMUCS MEXIIPEIMETHBIC TOHATUS U YHUBEpCAJIbHbIE y4eOHbIE NeHCTBUSA
(perynsTHUBHBIC, TIO3HABaTeNbHbIC, KOMMYHHKATHBHbIE), CIHOCOOHOCTh WX HCIIOJB30BaHHUS B
MMO3HABATEJIbHOW U COIMAIbHOM MTPAKTHKE;



— TOTOBHOCTb K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYLIECTBICHUIO YIEOHOU NI TEbHOCTH,
OpraHM3alii Y4eOHOTO COTPYAHHYECTBA C MEJAarorMuyecKMMU pPaOOTHHKAaMH M CBEPCTHHKAMH, K
Y4YaCTHIO B TOCTPOSHUH WHANBUIYAILHOW 00pa30BaTEIbHON TPACKTOPHUH;

— OBJIA/ICHHE HABBIKAMU Y4€OHO-HCCIICIOBATEIILCKON, TPOSKTHOM U COLMAIIBHOM JICSITEbHOCTH;

npeAMeTHBIX:

— BJAJICHUE METOAAMH JI0Ka3aTeNIbCTB, AITOPUTMAMU PEIICHHS 3aa4; YMEHUE (GOPMYIHPOBATH
OTIpeNIeNIeHNs, aKCHOMBI M TEOPEMBI, IPUMEHSTh X, IPOBOJIUTH JTOKA3aTeIbHbIE PACCYXKICHUS B XOJ€
penIeHus 3a1ay;

— YyMCEHHE ONEpHpOBATh MOHATHAMHU: CTENEHb YHWCIA, JIOTapu(M YHUCla; YMEHUE BBINOIHATH
BBIUUCIICHHE 3HAYCHUH W TNpPeoOpa3oBaHMsl BBIPAKEHUH CO CTENEHSAMH M Jorapudmamu,
npeoOpa3oBaHust JPOOHO-PAIMOHATBHBIX BEIPAKCHUN;

— YyMCHHE OIEepPUPOBATh MOHATUSAMH: palMOHAJIbHBIC, HPpPALMOHANbHBIEC, IOKa3aTelbHbIC,
CTETIEHHbIE, Torapu(MUUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

— yMEHHE ONIEpPHpPOBaTh NOHATHAMHU: (QYHKUUS, HENpepbiBHAsS (YHKUMSA, TPOU3BOIHAS,
nepBooOpasHasi, ONpeaeNICHHbI HHTETPaT; YMEHHE HaXOUTh IPOU3BOJHBIC AIIEMEHTAPHBIX (DYHKIIHIA,
UCTIONB3Ys CIIPAaBOYHBIC MaTE€pPHaJIbl; UCCIEIOBATh B MIPOCTEUIINX CITydasX (PYHKIIMA HAa MOHOTOHHOCTH,
HAXOJUTh HAWOOJbIIME W HAMMEHbIINE 3HA4YCHUS QYHKIUHA; CTPOUTh TpapUKH MHOTOWICHOB C
UCTIOJI30BAaHUEM allliapara MaTeMaTHIEeCKOTO aHalu3a; MPUMEHITh IPOU3BOIHYIO ITPH PEIICHUH 3a7a4
Ha JIBI)KEHHE; PElIaTh MPaKTUKO-OPUEHTUPOBAHHbIC 3a/1aul Ha HAaHOOJbIINE U HANMEHBIINE 3HAYCHNUS,
Ha HaXO0XJIEHHE MTyTH, CKOPOCTH U YCKOPEHHS,

— yYMEHHE OINEepUpoBaTh MOHATHAMHU: palMOHaJbHAs (QYHKIMs, MOKa3aTenbHas (yHKuus,
creneHHas (yHKuus, Jorapupmuyeckas (QyHKIMSA, TPUTOHOMETpUYecKue (QYHKIUH, OOpaTHbIC
(GyHKIMU; YMEHHE CTPOUTH TpaduKu H3y4eHHBIX (DYHKIHMI, MCIONB30BaTh TpaUKH MPU HU3YydEeHUH
IPOLIECCOB M 3aBUCHMMOCTEH, IPU PEIICHUH 3a7a4 U3 IPYruX y4eOHBIX IPEJAMETOB U 3a]a4 U3 pealbHOU
KU3HH; BRIPAXATh (POPMYITaMH 3aBUCUMOCTH MEX/y BEJTMUNHAMH;

— yMEHHE pellaTh TEKCTOBbIE 3a/1a4l Pa3HbIX THUIOB (B TOM YHCIIE HA MPOLIEHTHI, 10JIU U YaCTH,
Ha JIBKEHHE, paboTy, CTOMMOCTh TOBApPOB U YCIIYT, HAJIOTH, 331a4l U3 O0JIACTH YIPaBJICHUS JTUUYHBIMU
U CeMEHHBIMU (PMHAHCAMH); COCTABJIATH BBIPAKEHUS, YpaBHEHHS, HEPABEHCTBA M WX CHUCTEMBI II0
YCIIOBHIO 3aJ1auH, UCCIIEI0BATh MOJIYYEHHOE PELIeHNE U OLIEHUBATh MPaBA0N0JOOHOCTh PE3yIbTATOB;

— yMEHHE OIEepUpOBaTh TMOHATHIMHU: CpeAHee apupMETHYecKoe, MeHaHa, HauOojbllee U
HaVMEHbIIIee 3HAYCHHS, pa3Max, IHCIEPCHs, CTAHJAPTHOE OTKJIOHEHHWE YHCIOBOTO Habopa; yMeHue
U3BJIEKaTh, WHTEPIPETUPOBaTh MH(OpMaIMIO, MNPEACTaBIEHHYI0 B Ta0nMIax, Ha JUarpammax,
rpaduKax, OTPaXArOIIyI0 CBOWCTBA pEAbHBIX MPOIECCOB W SBJICHHIA; MPEACTABIATh HH(POPMAIUIO ¢
MOMOIIBIO TaOJIMIl U JUarpaMM; HcCaeloBaTh CTaTUCTUYECKHUE JAaHHBIE, B TOM YHCIIE C IPUMEHEHHUEM
rpadU4ecKUX METOJIOB U DJIEKTPOHHBIX CPECTB;

— YyMEHHE OINEepPUPOBATH MOHATHUSAMM: CIy4YalHBIH ONBIT M ClIy4yallHOE COOBITHE, BEPOATHOCTH
CIIy4aifHOTO COOBITHS; YMEHHE BBIYUCIISATH BEPOSTHOCTH C HCIIOJIB30BAaHHEM TIpa)UIecKHUX METOJIOB;
OPUMEHATh (POPMYJIBI CIOXKEHUS U YMHOXEHHUs BEPOSTHOCTEH, KOMOMHATOpHBIE (DAaKThl U (HOPMYIIBI
NpU pEIIeHUH 3a7ad; OICHWBATh BEPOSTHOCTH PEATBHBIX COOBITHH; 3HAKOMCTBO CO CITy4aiHBIMHU
BEJIMYMHAMU; yYMEHHE MPHUBOAMTH HPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX YHMCENT B MPUPOJHBIX U
OOIIECTBEHHEBIX SIBJICHUSX;

— yMEHHE ONepUpOBaTh MOHATHAMM: TOUKA, MpsAMasi, MIIOCKOCTb, MPOCTPAHCTBO, JBYTPAHHBIN
yToJl, CKpEIIMBAOLINECS MpsMbIE, MapajuIeIbHOCTh M MEPIEHAUKYISIPHOCTh NPSAMBIX U IUIOCKOCTEH,
YTOJI MEKAY TMPSIMBIMHU, YTOJ MEXITY MPSIMON U THIOCKOCTBIO, YTOJI MEXY IIOCKOCTSIMH, PACCTOSIHHE OT
TOYKH /0 TUIOCKOCTH, DPACCTOSHHUE MEXIY MpPSIMBIMH, PACCTOSHUE MEXAY IUIOCKOCTSIMM; YMEHUE
UCTIONTB30BaTh NIPU PEICHUH 33]a4 W3y4YeHHBbIE (DaKThl U TEOPEMBI TUIAHUMETPHH;, YMEHHUE OIICHUBATh
pa3Mepbl 00BEKTOB OKPYIKAIOIIEr0 MHUPA;

— YMEHHE OIEepUPOBATh TOHATHUSMH: MHOTOTPAaHHHK, CEYCHHEe MHOTOTpPaHHWKA, KYO,
napajulelenuIes], Mpu3Ma, MUpaMuaa, (GUrypa W IMOBEPXHOCTh BpANICHWS, IWIMHAP, KOHYC, Imap,
cdepa, ceueHust GUTypsl BpalleHHs, MIOCKOCTb, Kacaromasics chepbl, MUIMHIPA, KOHYCa, IJIOLIaIb
MOBEPXHOCTH MMUPAMU/IBL, TPU3MBI, KOHYCA, IMIHHIIPA, JI0MAaab chepsl, 00beM Ky0a, MPsIMOYTOJIEHOTO
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napajjieNienunena, MUPaMUAbl, [pHU3MblL, LWIMHApPA, KOHyca, IIapa; yMEHHE H300paxarhb
MHOTOTPaHHMKM M TIOBEPXHOCTH BpAUICHMs, HX CEYEHUS OT PYKH, C IOMOLIbI0 YEPTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CPEICTB; YMEHHME PACIIO3HABATh CUMMETPHUIO B IIPOCTPAHCTBE; YMEHUE
pacro3HaBaTh NIPaBUJIbHBIE MHOIOIPaHHUKH;

— YMCHHE OIEepPUPOBATh NOHATHSAMH: JIBUKEHHE B TIPOCTPAHCTBE, IMOA0OHBIE (Urypbl B
IIPOCTPAHCTBE; MCII0JIb30BaTh OTHOLIEHUE IJIOLIAIei MOBEpXHOCTEH U 00beMOB OJOOHBIX (GUTYp NPHU
pELICHUH 3a/1a4;

— YyMEHHE BBIYHUCIATH T'€OMETPUUECKUE BEIMUYUHBI (IUIMHA, yroj, IUIOIadb, 00beM, IJIOLIAlb
HOBEPXHOCTH ), UCTIOJIb3Ysl U3yYEHHbIE (DOPMYJIIBI U METO/IBI;

— YMEHHE OIEPUPOBATH MOHATUAMU: IPSIMOYIOJIbHAs CUCTEMA KOOPAUHAT, KOOPAUHATHI TOUKH,
BEKTOp, KOOPAUHATBHI BEKTOpA, CKAJIPHOE IIPOU3BEACHUE, YIOJ MEKIAY BEKTOpPAMH, CyMMa BEKTOPOB,
IPOM3BEACHUE BEKTOPA Ha YMCJIO0; HAXOIUTh C MOMOUIbIO U3YYEHHBIX (POPMYJT KOOPAUHATHI CEPEAUHbI
OTPE3Ka, PACCTOSHUE MEXKIY ABYMS TOUKAMU;

— yMEHHE BBIOMpaTh MOAXOAIIMN M3Y4YEHHBIH METOA I pEIIeHus 3a/Ja4M, Paclo3HaBaTh
MaTeMaTHuecKue (pakTbl M MaTeMaTH4YecKHe MOJENU B NPUPOJHBIX M OOIIECTBEHHBIX SBJICHUSAX, B
HUCKYCCTBE, yYMEHHME IPUBOAUTH IIPUMEPBI MATEMATHYECKUX OTKPBITUNA POCCUMCKOM M MHUPOBOH
MaTEMaTUYECKON HAYKH.



2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPEJIMETA

2.1. O0beM y4eOHOro npeaMeTa U BU/bI Y4eOHOl padoThl

Bun yuyeOHo# padoThI Oo0bem O0bem yacon
4acoB (Bcero)
1 cem/2 cem
MakcumajibHasi ydeOHast Harpy3Ka (Bcero) 120/225 345
Oo6s13aTesibHAsI ayIUTOPHAsI ydeOHAasi HATPY3Ka (Bcero) 80/150 230
B TOM YHUCJIE:

MPAKTUYCCKHUE 3aHATUS 54/100 154
CamocrosiTejibHas padoTa ody4yaroierocsi (Bcero) 40/75 115
B TOM YHUCJIC:

BBIIOJIHEHME  JOMAIIHUX  3aJaHAil M [OArOTOBKA K 40/75 115
MIPAKTUYECKUM 3aHATHSM, IMOATOTOBKA K KOHTPOJBHOH paboTe
Y TIPOMEXYTOYHOM aTTECTAllH, MMOArOTOBKA pedepara
IIpomexyTounas arrectanus 1 cemectp B hopme audhepeHIIMPOBAHHOTO 3a4eTa
2 cemectp B hopme IK3aMeHa




2.2. TemaTuyeckuii NJIaH U coJep:kaHue yueOHOro npeamera MaremMaTuka

HauMmeHoBaHue
pa3aesioB U TeM

Coaepxxanne y4e0HOro MaTepuaJia, NPaKTHYECKHe 3aHATHSA, CAMOCTOSITeJIbHAsi padoTa 00y4Yarommxcs

0Oo0nem
4acoB

Yposenb
O0CBOEHUS

1

2

4

I cemecTp

Pa3znen 1. Aareopa

120

Tema 1.1.
Baenenmne.
PaszButne moHATHS O
qHCIIe

Conep:xanue yueOHOro MaTepuasa

MaremaTuka B HayKE, TEXHUKE, DKOHOMUKE, I/IHCI)OpMaI_II/IOHHLIX TCXHOJIOTHAX H HpaKTquCKOﬁ JCATCIIbHOCTH. I_IGJ'II/I " 3aJa4u
HN3Yy4YCHHUA MATEMATUKH IIPU OCBOCHUU 6YHYHI€I\/JI CIICINAaJIBHOCTH.
L[CJ'II)IG 1 pallMOHAJIbHBIC YUCJIA. I[eﬁCTBHTCHLHLIe qucia. HpI/I6J'H/I)KeHHI)Ie BeIuKciIcHHS. KoMIIIeKCHEBIC YncIIa.

Tema 1.2.
Kopnu, crenenu,
norapuMbl

Conep:xaHue yueOHOro MaTepuasa

1. |Kopuu u crenenn. KopHu HaTypanbHOW CTETIEHH U3 YMCIIA U WX CBOWCTBA. CTereH! ¢ pallioHATbHBIME MTOKA3aTEISIMU, UX
cBoricTBa. CTEIEHH C NIEUCTBUTEIILHBEIMHU OKA3aTEIISIMU.

2. |Jlorapugm. Jlorapudm yrcna. OCHOBHOE JIOTapUPMHUUECKOE TOKIACCTBO. J[eCATHUHBIC U HATYypaIbHbBIC JIOTapU(MEIL.
[IpaBuna getictBuii ¢ norapupmamu. [lepexom Kk HOBOMY OCHOBaHHIO.

IIpakTHyeckue 3aHATHSA

Apudmerrueckue NeiicTBUS Hal YMCIaMU, HaXOKACHUE MPUOIMKCHHBIX 3HAYCHUH BEJTMYUH M TOTPEIIHOCTEH BBIYMCICHUH
(aOCcoNOTHOM M OTHOCHTEIHHOH ), CPABHEHNE YHCIOBBIX BRIPAXKCHUH.

IIpeoOpazoBanue aareOpandecKux BhIPOKECHUI.

Belunciienre u cpaBHEHUE KOPHEH. BBINIOJIHEHHE pacyeToB C pajuKagaMu. Penienre HppalMoHaabHbIX YPAaBHEHHUMN.

HaxoxneHve 3HaueHWid cTeneHed C palMOoHaJIbHBIMHU TOKazaTtensmu. CpaBHeHue crernieHed. [IpeoOpazoBaHus BRIpaKeHUH,
CoZIepKAIINX CTEICHHU.

Peuienune nokaszaTenbHbIX YpaBHEHUH. PelieHre npukiaiHbIx 3a1ad.

Haxoxnenne 3nauenwii noraprudma mo mpou3BOILHOMY OCHOBaHHIO. [lepexom oT 0JJHOr0 OCHOBaHUS K Ipyromy. Beraucnenue
Y CpaBHEHUE Jorapu(pmos.

JlorapudmupoBaHue 1 MOTCHIMPOBaHUE BhIpaxkeHu. [IprOIvbkeHHbBIC BRIYMCICHHS M PEIICHUS MPUKJIAJIHbBIX 3a/1a4. Peienue
siorapu()MUYECKUX yPaBHCHHI.

[IpeoOpazoBanue cTENEHHBIX, PAIIMOHATBHBIX, HPPAIIOHAIBHBIX BEIPAKCHUN.

[IpeobpazoBanue NOKAa3aTENbHBIX U JIOTAPUPMUUECKUX BBIPAKECHUI.

18

Tema 1.3.
OCHOBBI
TPUTOHOMETPUHU

Conep:xanue yueOHOro MaTepuaJia

1. |OcuoBHubie oHsATHA. Pagnannas mepa yria. Bpamarensaoe apmkenue. CHHYC, KOCHHYC, TAHT€HC M KOTAHTE€HC YHCIIa.

2. OcHOBHEBIE TPUTOHOMCETPHUYUCCKUC TOKACCTBA. (I)OpMy.l'H:I IIPUBCACHUA. (DOpMy.]'ILI CJIOKCHUA. CDOpMyJ'ILI YABOCHHH.
@OpMyJ'IBI IMOJIOBUHHOT'O yTJIA.

3. |IlpeoOpa3zoBaHusi TPOCTEHINX TPUTOHOMETPUUYECKHX BbIpaxkeHHH. [IpeoOpa3oBaHre CYMMBI TPUTOHOMETPHUYECKHX
(GyHKUMI B NpoM3BENEHHE M TNPOU3BEACHUs B CyMMY. BbIpakeHue TPUTOHOMETPUYECKHMX (QYHKLHMH yepe3 TaHIeHC

10




IMMOJIOBUHHOTO apryMeCHTaA.

4. | TpuroHoMeTpuiecKre ypaBHCHHS U HepaBeHCTBA. [IpocTeiinue TpuronoMeTprdeckue ypasaeHus. [Ipocreiinme
TPUTOHOMETPUUECKUE HEPABEHCTBA.

5. | O6partHsie TpuroHomMeTpudeckne GyHKIHH. APKCHHYC, apKKOCHHYC, apKTaHTeHC.

IIpakTH4eckue 3aHATHSA 22

PanguanHblil MeTO H3MEPEHUSl YIIIOB BPAIICHUS U CBS3b C TPalyCHOW MEpPOH.

OCHOBHBIE TPUTOHOMETPUUYECKHE TOKAECTBA, (DOPMYJIBI CIOKEHUS, YABOCHHUS, IPE0Opa30BaHNEe CYMMbl TPUTOHOMETPHUECKUX

¢byHKUMI B Ipou3BeIeHHE, TPeoOpa3oBaHue MPOU3BEICHHUS TPUTOHOMETPHUYECKUX (PYHKIUN B CyMMY.

[Ipocreiimne TPUrOHOMETPUUECKUE YPABHEHHUS 1 HEPABEHCTBA.

OO0paTHbIe TPUTOHOMETpHUYECKHE PYHKINN: apKCHHYC, apKKOCHHYC, apKTaHTEHC.

Tema 1.4. Coaepsxanue yueOHOro MaTepuaJia 10
EDYHKHHH’ nx 1. |OGnacTb ompemelicHUss W MHOKECTBO 3HA4YeHHH; TpaduK (YHKIHMH, MOCTPOEHHE TpadUKOB (GYHKIHMH, 3aJaHHBIX
CBOHCTBA U TpauKH paszauuHbIMA crioco0amu.CBoiicTBa GyHKIUH. MOHOTOHHOCTD, YeTHOCTh, HEUYETHOCTh, OTPAHUYCHHOCTD, IEPUOUIHOCTb.
Crnoxnas QyHkiust (kommo3unus). [loHsTHE 0 HEMPEepHIBHOCTH (PYHKIIHH.

2. |IIpomexyTkn Bo3pacTaHus W yObIBaHWs, HaWOOJbIIee W HAUMEHbINEe 3HAYCHWS, TOUKK HSKcTpemyma. [ paduueckas
uHTepnpetanus. [Ipumepsl QYHKIMOHAIBHBIX 3aBUCHMOCTEH B pealbHBIX Ipoleccax M sBICHUSX. ApH]MeTHUeCKHe
orepanuu Haja GYHKIUSIMH.

O6parnsie pyaknnn. O6macTh onpeaeneHus u 001acTh 3HaYeHn oOpatHO# pyHKIMu. ['paduk oOpaTHON QyHKIINH.

3. |CrenenHble, Moka3aTenbHbIe, Jorapugmudeckue QyHkun. OnpeneneHus GyHKINH, UX CBOUCTBA U rpaduKu.

4. |Tpuronomerpuyeckue ¢yakiun OOpaTHble TpuroHoMmerpuueckne (QpyHkumu. OnpeneneHus (GpyHKIWH, UX CBOWCTBA U
rpaduKu.

5. |IlpeoGpazoBanus rpadukoB. IlapamienbHbeIi MEpPEHOC, CUMMETPUS OTHOCHTENBHO OCEH KOOPAMHAT M CHUMMETPUS
OTHOCUTENILHO Hayaja KOOPAHMHAT, CUMMETPHsI OTHOCHUTEIBHO MpPAMOW Y = X, pacTsHKCHHE W CKAaTHe BAOJNb OCEH
KOOp/IMHAT.

IIpakTuyeckue 3aHATHS 10

[Tpumepsl 3aBUCHMOCTE MEXIY MEPEMEHHBIMU B PEANbHBIX MPOIECCax M3 CMEXHBIX IUcHHIUIMH. Onpenenenue (yHKIUH.

IMoctpoenne u urenue rpaduxoB ¢yukimit. Wccnemopanue ¢ynkumu. CBOMCTBa JUHEHHOHN, KBaJpaTUYHOM, KYCOUYHO-

TUHEWHOH 1 ApOoOHO-THHEWHOU (PyHKITHIA.

HenpepsiBHbie u nepuonnveckue Gpynknun. CBOHCTBa U rpad)MKu cHHYCa, KOCHHYCa, TAHT€HCa U KOTaHT'eHCa.

OoOparHbie GyHKIMHM W ux rpaduku. OOpaTHble TpUroHOMeTpudeckne QyHKuH. [IpeoOpa3zoBanusi rpaduka GYHKIUH.

I'apmonnueckue konebanus. [lpukianasie 3amaun.

[loka3arenbHble, TorapupMUIECKHE YPaBHEHHUS 1 HEPAaBEHCTBA.

TpuroHomMeTpruecKre ypaBHEHUs 1 HEPABEHCTBA.

CamocTrosiTenbHasi paboTa mo pasngeay 1: 40

—  BBINIOJTHEHHE JOMAIIHUX 33/IaHUH U MMOATOTOBKA K MPAKTUYECKUM 3aHITHUIM
— TOJTOTOBKA K KOHTPOJBHOM PabOTe M MPOMEKYTOUHOM arTecTanui (uddepeHIIMPOBaHHOMY 3a4ETy)
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— moaroroBka pedepara’

TemaTnka BHeaAyIUTOPHON CAMOCTOSITeIbLHOM padoThl Mo pa3aey 1:

1. Pemenue 3amad Ha: IpeoOpa3oBaHus anTreOpandecKuX BEIPAKCHUHA M BRIPAKCHHM, COMEPIKAIINX CTEIICHH; MpeoOpa3oBaHme
CTETICHHBIX, PallHOHAJBHBIX, HPPAIIMOHAIEHBIX BRIPAKEHUH, IOKA3aTENbHBIX U IOTapHU(PMHIECKUX BBIPAKESHHAN.

2. Pemenune uppanroHadbHBIX YPaBHEHHH.

3. Pemienne nokazaTenbHBIX YPaBHEHHH.

4. Pemenue norapu(pMUIECKIX YPaBHEHHA.

5. Pemienne 3amau Ha TOPUMEHEHHE OCHOBHBIX TPHUIOHOMETPUYECKUX TOXKIAECTB, (OpPMYN CIOXKEHUs, YIABOCHHUS,
npeoOpa3oBaHus CyMMBI ~ TPUTOHOMETpHYECKMX  (YHKUIMH B  TOpOHW3BEICHHE, NpeoOpa3oBaHUsl  HPOM3BEICHHUS
TPUTOHOMETPUIECKUX (PYHKIHIA B CYMMY.

6. Pemenne npocTeWNIMX TPUTOHOMETPHUYECKUX YPABHEHHI 1 HEPABEHCTB.

7. CaolicTBa u rpad)uKy CHHYyca, KOCHHYCa, TAHT'€Hca U KoTaHreHca. OOpaTHBIE TPUTOHOMETpHUYECKHe (PYHKIUH, UX CBOWCTBA
U TpaduKu: apKCHHYC, apKKOCHHYC, apkTanreHc. [IpeodpazoBanust rpadukoB (yHKITHIA.

IIpomMe:xxyTOouHast JuddepeHUUPOBAHHDBIN 3a4eT 4
arrecTanus
Hroro B | cemecTpe| 120
Il cemecTp
Pazgen 2. Hayana MmaTeMaTH4ecKOro aHaju3a 87
Tewma 2.1. Conep:xanue yueOHOT0 MaTepHuaJia 6
YpasHeHus u 1. |VpaBHeHHs M CHCTEMbl ypaBHEHMH. PanuoHanbHBIC, HPPALMOHAIBHBIC, IOKA3aTelbHBIC M TPUTOHOMETPUYCCKHUES
HEpaBCHCTBA ypaBHEHHS ¥ CUCTEMBI. PABHOCHIIBHOCTD ypaBHEHHUIA, HEpaBeHCTB, ciucTeM. OCHOBHBIE TIPHEMbI UX PEIICHUs (pa3ioKeHUe
Ha MHO>KUTEJIH, BBEICHNE HOBBIX HEU3BECTHBIX, IOICTAHOBKA, IpaQMUECKU METON).
2. |HepaBenctBa. ParmmoHanbHble, HppalMOHAJbHBIC, TMOKa3aTelIbHbIE W TPUTOHOMETpUYeckue HepaBeHcTBAa. (OCHOBHBIC
MIPUEMBI UX PEIICHHUS.
3. |Hcmonbk3oBanue cBOMCTB U rpadukoB (GYHKINH MPH PEIICHUN YpaBHEHHI U HEPaBEHCTB. MeTOo/] HHTEPBAJIOB.
Nzobpakenne Ha KOOPJUHATHOH MJIOCKOCTH MHOYKECTBA PEIICHUH ypaBHEHUI U HEPABEHCTB C JIBYMsI IEPEMEHHBIMHU M UX
CHCTEM.
IIpakTHYeckue 3aHATHA 18

PanmonansHbIe, MppaiMOHATEHBIC YpaBHEHUS U CUCTeMbI. OCHOBHBIE TIPUEMBI UX PelIeHHs (Pa3IoKeHne Ha MHOKHUTEIH,
BBEJICHHE HOBBIX HEM3BECTHBIX, MOJCTAHOBKA, rpaHUeCcKuii MeTOxN).

[TokasaresnbHble 1 TorapupMUUCCKHE ypaBHEHUS U cUcTeMbl. OCHOBHBIE IIPUEMBI UX PELICHUS (Pa3JIOKEeHNE Ha MHOKHUTEIH,
BBEJICHUE HOBBIX HEM3BECTHBIX, MOJCTAHOBKA, rpauecKuii MeToxm).

Tpuronomerpudeckue ypaBHeHuss. OCHOBHBIE ITPUEMBI HX PEIICHUS (Pa3IoKeHIE HA MHOKHUTEIH, BBEJICHIE HOBBIX
HEU3BECTHBIX, MTOJICTAHOBKA, Tpa)UIECKHUA METO]).

PammonansHbIe, HppanoHaTbHBIC HepaBeHCTBA. OCHOBHBIC TTPUEMBI UX PEIICHUS.

[TokazarenpHble 1 orapupmMudeckne HepaBeHCTBA. OCHOBHBIE TIPUEMBI UX pellleHHs. TpUrOHOMETpUIeCKHEe HEPaBEHCTRA.
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[IpumeHEeHNE MaTEeMaTHYECKUX METOJIOB JJISl PEIICHUS COACPKATEIBHBIX 3a/1ay U3 PAa3IMYHBIX 00JIACTEH HAYKU W TPAKTHKH.
HHaTepnperanus pe3yibTaTa, yueT pPealbHBIX OrpaHuYeHui. Vcronp3oBaHue CBOHCTB W TrpadUKOB (YHKITUN IS pEIICHUS
YpaBHEHUH U HEPABEHCTB.

Tema 2.2
[TepBooOpazHas
(byHKIHS.
Hurerpan u ero
MIpUMEHEHUE

Conep:xanue yueOHOro MaTepuasa 14

1. |IlocnemoBatenmsHOCTH. CIIOCOOBI 33/1aHMS 1 CBOMCTBA YUCIIOBBIX ITOCIEI0BATEIHLHOCTEMH.

[lonstue o mpenene mocnenoBaTenbHOocT. CyIECTBOBaHUE Mpeziesia MOHOTOHHON OrpaHUYE€HHON MOCIEI0BaTENbHOCTH.
CymMupoBaHue nocnenoBarenbHocTell. beckoHedHo yOpIBarolas reoMeTpuiecKas Iporpeccus U €e CyMma.
[IponsBognast. [lorsiTre 0 mpon3BogHON (HYHKITHH, €€ TEOMETPUIESCKUN U (PU3NIECKII CMBICI. Y paBHEHHE KacaTelIbHON K
rpaduKy GyHKIUH.

2. |IlpomsBomHble CyMMBI, pa3sHOCTH, IPOM3BEICHUS, YaCTHOrO. IIpOM3BOAHBIE OCHOBHBIX JJIEMEHTAPHBIX (DYHKIIHH.
[Ipumenenne POM3BOIHON K MCCIIENOBaHUI0 (PYHKIMH W mocTpoeHuto rpadukoB. [IponsBognpie oOpaTHOW QyHKINN U
KOMITO3UIMH (DYHKITUH.

3. |Ilpumepsl HUCHONB30BaHMUS NPOU3BOAHOW Ul HAXOXKICHMS HAWIYUIIETO pEIICHUs B NPUKIATHBIX 3agadax. Bropas
MIPOU3BOIHAS, €€ TEOMETPHICCKUN 1 (PU3NIECKUIN CMBICI.

Haxoxaenue ckopocTu Ut poriecca, 3a1aHHOT0 GOpPMYIION U rpaduKOM.

4. |llepBoobpa3zHas u uHTErpai. lIpuMeHeHre onpeaeeHHOTo HHTErpaia Uil HaX0XKIeHHUS TUTOMAAH KPUBOIUHEHHOMN
tpanenun. ®opmyna Hetotona—Jleiioauna. [Ipumepsr npuMeHeHus HHTETpaia B PU3UKE U TECOMETPHUH.

UucnenHoe uHTerpupoBanue. [IpnOmmkeHHoe BEIYUCICHUE ONPEAEICHHOro HHTerpaia. @opmMysa npsiMoyroJIbHUKOB,
(dhopmyna Tpanemnuii, hopmyna CumIcoHa.

IIpakTn4yeckune 3aHATUA 24

YucnoBasi  MOCIENOBATENBHOCTb, CIIOCOOBI €€  3aJaHus, BBIUMCICHHMSA WICHOB mociefoBaTenbHocTH. llpenen

MOCJIE0BAaTENFHOCTH. beCKOHEeUHO yOBIBaIOIIasi TeOMETPUIECKasi IIPOrPECCHSI.

[Mpon3BoHAs: MEXaHUYECKUN M TE€OMETPUUIECKUH CMBICI MPOM3BOJHON. YpaBHEHHE KacaTelbHOI B oOmeM Buje. [IpaBuna u

dhopMyiel TudhepeHITUpOoBaHs, TAOIUIA POU3BOTHBIX 3JIEMEHTAPHBIX ()YHKITHIA.

HccnenoBanue QpyHKIMK C MOMOIIBIO NMPon3BoAHONW. Haxoxkenne HanOonbiero, HAMMEHBIIETO 3HAUYCHHUS M SKCTPEMabHBIX

3HA4YeHUH QyHKIHU.

Wuterpan u nepooOpasHas. Heomnpenenennslii uHTerpan. CBOMCTBa HEONpPENENIeHHOTO WHTerpana. Tabiuia WHTEerpajos.

HenocpencrBeHHOE HHTErPUPOBAHKE.

Pemienne 3amay Ha BBIUKCIICHHE OIpeAeieHHOro uHTerpaia. Teopema Hprorona—1JleiiOnuma. CroiicTBa ONPEICICHHOIO

WHTerpana.

[IpumMeHeHne uHTErpaga K BEIMUCICHUIO GU3MUECKUX BEJTMYUH U IUIOLIAACH.

CamocTosiTeIbHasl padoTa nmo pasaeny 2: 25

—  BBIITOJIHECHUEC JOMAIITHUX 3aZIaHI/II>'I " MOATOTOBKA K MMPAKTUYCCKUM 3aHATUAM
— TIOATOTOBKA K KOHTPOJIBHON paboTe

— moaroToska pedepara”

TemaTHka BHeayIMTOPHOI CaMOCTOSATEJLHON padoThI IO pasaeay 2:

Yuciopas IOCJICA0BAaTCIIbHOCTD, CIIOCOOBI €C 3aJaHM, BBIYHCJICHUC YJICHOB IOCICA0BATCIIbHOCTH. Hp CaCI

12




MOCIIEI0OBATEIILHOCTU. beCKOHEUHO yOBIBarOIIasi TeOMETPUIECKast TPOTPECCHSL.

Pemenue 3anau Ha npuMeHeHHe IPaBWI U GopMyn mudepeHInpoOBaHHS, TAOIUIIBI POU3BOTHBIX JIEMEHTAPHBIX (DYHKIIHH.
Pemenne 3aa4 Ha uccnegoBaHue (QPyHKIHUU C TIOMOIIBIO TPOU3BOAHOM. HaxokieHne HanOombIero, HAMMEHBIIIETO 3HAUYCHUS ’
JKCTPEMAaJIbHBIX 3HAUCHUH PyHKINY.

Wurerpan u mepBooOpa3Has. Heonpenenennsiii nHTerpan. CBONCTBA HEONPEACICHHOIO HMHTerpaia. TaOiuiia WHTETPaIoB.
HemocpeacTBeHHOE HHTETpUPOBAHHE.

Pemenue 3aau Ha BRIYUCICHHUE ONpeiesieHHOro uHTerpana. Teopema Herorona—JleiiOHuna.

Pemenue 3a1au Ha IpUMEHEHUE UHTETPAJIa K BHIYUCICHUIO (PU3UYCSCKUX BEIMYHMH U TUIOMIAICH.

Paznen 3. 'eomerpusn 89
Tema 3.1 Coaepsxanue yueOHOro MaTepuaJia 6
[psmble 1 IIOCKOCTH| ] |[[psvble M MIIOCKOCTH B NPOCTPAHCTBe. B3anMMHOE DacIONOKEHHE BYX NIPSMBIX B IPOCTPAHCTBE. [lapaiienbHOCTH
B IPOCTPaHCTBC OpsIMOil M TIOCKOCTH. [lapaiiebHOCTh TIocKocTel. [leprneHanKyIIPHOCTh PSIMOM U IUIOCKOCTHU. [IepreHauKysp u
HAaKJIOHHas. YTOJI MEXIY MpsIMOM U IJIOCKOCTHIO. [IByrpaHHBbIi yroa. Yroia Mexny mIOCKOCTAMU. IleprneHauKyasipHOCTh
JBYX IJIOCKOCTEH.
2. |Teomerpuueckue mpeoOpa3oBaHus MPOCTPAHCTBA: NapaJUIEIbHbIN MEPEHOC, CHMMETPHUSI OTHOCHTEIBHO IIIOCKOCTH.
[NapannensHOE IpoekTUpoBaHue. [nomans oproronansHo mpoekunu. M300pakeHre mpoCcTpaHCTBEHHBIX (DUTYD.
IpakTH4yeckune 3aHATUA 12
IIpu3Haky B3aMMHOTO PACIIOJIOKEHUS NMPSAMBIX. YTOI MEXIY HMpsAMBIMH. B3auMHOE PaclosIoKEHHE MPSAMBIX M MIOCKOCTEM.
IlepnenauKynsap U HAKJIOHHAA K INIOCKOCTH. YTOJ MEXAY IPSIMOU U INIOCKOCTBIO.
TeopeMbl 0 B3aUMHOM PAaCIIOJIOKEHUU NPSIMOM U INIOCKOCTH. TeopeMa 0 Tpex NEPIEeHIUKYIISAPAX.
IIpu3HaKu ¥ CBOKWCTBA MapaJUIENbHBIX U NEPIIEHIUKYISIPHBIX INIOCKOCTEN. PaccTosiHuE OT TOUKH 10 TNIOCKOCTH.
PaccrostHue oT mpsMoON A0 MIIOCKOCTH, PACCTOSIHUE MEXKIY IUIOCKOCTSMH, MEXIY CKPEIIMBAOIIUMUCS MPSIMBIMH, MEXIY
MIPOU3BOJIBHBIMU (PUTYpPaMU B IPOCTPAHCTBE.
[TapannensHOE TPOEKTUPOBAHKE U €ro CBOMCTBA. Teopema o MmIomaan OpTOroOHaIBLHON MPOEKIIMH MHOTOYTOJIbHUKA. B3anMHoe
pacIoyioxeHne MPOCTPAaHCTBEHHBIX (QUTYP.
Tema 3.2 Conep:xanue yueOHOro MaTepuasa 4
MHOrOrpaHiKH |1 |Mpyororpanunku. Bepumb, peGpa, TIpaHM MHOrorpaHHuka. PassepTka. MHOrOrpaHHble  yribl.  Bbimykible
MHOrorpanHuku. Teopema Jitnepa. [Ipuzma. [Ipsimas u HakiaonHas npusMma. [IpaBunbnas npusma. [apamienenunen. Kyo.
2. |IIupamupa. [lpaBunsHas mupamua. Y ceuenHas nmupamuaa. Tetpasrap. Cummerpuu B KyOe, B mapajuiesienurnesie, B Ipu3Me
u nupamuge. Ceuenusi KyOa, npusMel U nupamuzbl. [IpeacraBienne o npaBUIBHBIX MHOTOTPaHHUKaX (TeTpa’ipe, Kyoe,
OKTasipe, NOAEKadIPE U UKOCA3IPE).
10

IIpakTH4eckue 3aHATHA

Paznuunble BUIBI MHOTOTpaHHHUKOB. MX n300paskenus. CeueHus, pa3BepTKU MHOTOTPaHHHUKOB.
IIpusma. IIpsimas u HakmonHas npusma. [lpaBunbsHast npusma. Mx n3o0paxeHus.
[Mapamienenunen. Ky6. Ux uzobpaxerus. CeueHust Kyoa, MPU3MBIL.

[upamuna. [IpaBunbHas nupamuaa. YceuenHas nupamuga. Terpasap. Ux nzoOpaxenus. Ceuenuns Ky0a, Ipu3Mbl U TUPaMUJIBL.
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CummMerpun B KyOe, B MapajulelienuIne/e, B Mpu3Me U nupamujae. [IpaBmwibHbIe MHOTOTPaHHUKH (TETpasap, KyO, OKTa’p,
JIOJCKAdAP U UKOCAIP).

Tema 3.3 Coaepsxanue yueOHOro MaTepuaJia 4 2
Tena v IOBEPXHOCTH |Tena i roBepXHOCTH BpameHus. LIWIMHIP U KOHYC. YCeueHHbli KoHyc. OCHOBaHHE, BBICOTA, OOKOBAs MOBEPXHOCTD,
BpaIICHAA obOpasyromas, passeprka. OceBble CEUEHHs M CEUYEHUs, Tapaienbhbie ocHoBanuio. llap u cdepa, ux ceuenust. KacarenpHast
TIOCKOCTH K chepe.
IIpakTHyeckue 3aHATHSA 10
Tena u nmosepxHoct BpamieHus. Llmnmunap. OcHoBaHue, BhICOTA, OOKOBasi MOBEPXHOCTh, 0Opa3syroias, pa3epTka. OceBble
CEeUCHHS M CEUCHHUSI, TIapaJUIC/IbHbIC OCHOBAHHIO.
Tema u moBepxHocTH BpameHusi. Konyc. Ycedennslii xonyc. OcHOBaHHE, BbICOTa, OOKOBas IOBEPXHOCTh, 0Opasyromias,
pasBeprka. OceBble CeYEHHS U CEUCHNUSI, MTAPAIICIIBHBIC OCHOBAHHIO.
ap u chepa, ux ceyenus. KacarenbHas miockocTs K chepe.
[Inowane noBepxHocTH. Buabl cummerpuil B npoctpancTBe. CUMMETpHs TE€N BpallleHUs] U MHOTOTPAHHUKOB. BrruncieHue
Iomaaei 1 00bEMOB.
Tema 3.4 Conep:xanue yueOHOro MaTepuaJa 2 2
Wsmepenus B Usmepennst B reomerpur. OObeM W ero wusMepenue. HurerpanbHas ¢opmyna o0bema. Popmynsl o0bema KyoOa,
F€OMETpHH NPSIMOYTOJIBHOTO Tapajlieiienume/ia, MPU3Mbl, HWIHHIpA, MUPaMUAbl KOHyca, miapa. dopMylbl IUIOMAIH TOBEPXHOCTEH
MWIAHAPA, KOHYCa, Chephl.
[Nomo6bwue Ten. OTHOIIEHUS TUIOMAAEH TOBEPXHOCTEH N 00HEMOB TIOJJOOHBIX TEI.
IpakTHYecKHe 3aHATHSI 6
Penrenne 3ama4 Ha HaXOKJACHHE OOBEMOB Kyba, MPAMOYTOJIBHOTO Iapasulesieluie/ia, MPU3Mbl, [IINHAPA, MHPAMUIBI U
KOHYyca.
Penrenre 3a1a4 Ha HAXOXKICHWE IUIONMAIM MOBEPXHOCTEH NWIMHAPAa W KoHyca. Vcmonb3oBanue (opmysi obbema mmiapa u
Ionaau cdepsl npu peniernn 3a1a4. [logodue ten. OTHOIICHHS IUIOIIAIeH TOBEPXHOCTEH W 00hEeMOB MOIO0OHBIX TEI.
Tema 3.5 Conep:xanue yueOHOro MaTepuasa 4 1
KoopwHatel n |1 |Koopaunatsl n BexTopbl. IIpsMOyronbHas (1eKapToBa) CHCTeMa KOOPAMHAT B NPOCTpaHcTBe. (DOpMyla pacCTOSHUS
BCKTOPBI MEX]Ty IBYMsI TOUKaMH. Y paBHEHHs c(epbl, TLIOCKOCTH U TPSIMOM.
BexTopsl. Moaynb BekTopa. PaBeHCTBO BekTOpoB. Cllo’KeHHE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha YUCIIO.
2. |PasnoxeHue BeKTOpa IO HAIpaBJiCHHSIM. YTOJ MEXIy JABYMs Bekropamu. [Ipoekmust BekTopa Ha 0Ch. KoOpauHAaThI 2,3
BekTopa. CKasipHOE MPOU3BEAEHHE BEKTOPOB. VCIons30BaHNe KOOPAWHAT M BEKTOPOB MPH PEHICHHH MATEMATHYECKUX H
MPUKIIaJIHBIX 3a1a4.
IIpakTH4eckue 3aHATHA 6

Bexkropsl. JlelicTBus ¢ BekTopaMu. JlekapToBa cucTeMa KOOpAMHAT B IIPOCTPAHCTBE.

VYpaBHeHHE OKpYKHOCTH, cQepbl, IUIOCKOCTH. PaccTosHume Mexnay Toukamu. JlelicTBUsI C BEKTOpamH, 3aJlaHHBIMU
KOOpPJIHMHATaMU.

CkanipHOE TIpOM3BENECHHWE BEKTOPOB. BeKkTopHOe ypaBHEHHE TNPSAMOM M IDIOCKOCTH. lcmonp3oBaHne BEKTOPOB MpU
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A0Ka3aTCJIbCTBC TCOPEM CTCPCOMCTPUU.

CamocTrosiTeibHasi padoTa mo pasaeay 3: 25
—  BBINIOJHEHUE TOMAIIHUX 33JaHUI U IOATOTOBKA K MPAKTUYECKUM 3aHATHIM
— TOArOTOBKa K KOHTPOJILHOM paboTte
— moaroroBka pedepara”
TemaTnka BHeaAyJUTOPHON CAMOCTOSITEILHOM padoThI MO pa3aeray 3:
[Tpu3Haky B3aMMHOTO PACHOJIOKEHHUS MPSAMBIX. YTOI MEXIY NpSAMBIMH. B3auMHOE pacmoyioKeHHe MPSIMBIX U TIIOCKOCTEH.
IleprieHauKyIsIp ¥ HAKJIOHHAS K IUIOCKOCTH. YTOJI MEXAY MPSIMOM U MJIOCKOCTBIO.
[Tpu3Haky 1 CBOWCTBA MapaIJIeIbHBIX U MEPICHINKYISPHBIX IUIOCKOCTEeH. PaccTosiHIE OT TOUKH JI0 TIIOCKOCTH.
Pemenue 3amad Ha pacCTOSIHUSA OT MPSAMOW 1O TUIOCKOCTH, PACCTOSHHE MEXIY IUIOCKOCTSIMH, MEKAY CKpPEHIMBAIOLIMMUCS
MPSIMBIMHU, MEX/TY TIPOU3BOIBHBIMU (PUTYpaMHU B TIPOCTPAHCTBE.
[TapamnensHOE TPOEKTUPOBAHHE U €T0 CBOKWCTBA. B3auMHOE pacmosokeHue MPOCTPaHCTBEHHBIX (GUTYD.
Paznuunple BUABI MHOTOTPaHHHKOB: TpHU3Ma, Mapajuiesienunesa, KyO, mupamuaa, Tetpasap. Ux uzoOpaxkenus. CeueHwus,
pa3BepTKU MHOTOTpaHHHUKOB. [IpaBriibHbIE MHOTOTPaHHUKH (TETPasap, KyO, OKTadIp, AOAEKAdIP U UKOCAdP).
Tema u moBepxHocTH BpameHus. [lmwmHap u koHyc. OcHOBaHHE, BBICOTA, OOKOBasi MOBEPXHOCTH, 00pa3yromas, pa3BepTKa.
OceBble ceveHUs U CeUeHMs, MapajuiesbHble ocHoBaHM. llap u cdepa, nux ceueHwus.
Koopnunater u Bektopsl. [IpsiMoyronbHas (gexapToBa) cUCTeMa KOOpPAMHAT B MPOCTpaHcTBE. PaccTosiHMe Mexay IByMs
TOYKAMH.
Mopyns BekTopa. PaBeHCTBO BeKTOpOB. Cl03K€HHE BEKTOPOB. Y MHOKEHHUE BEKTOPA Ha YUCIIO. Pa3noxkeHue BeKTopa no
HanpaBJICHUSIM. YTOJI MEXIy AByMs BekTopamu. [Ipoekius BekTopa Ha ock. KoopanHatel Bekropa. CKasipHOE IPOU3BECHUE
BEKTOPOB. Vcronp30BaHne KOOPIMHAT U BEKTOPOB IPH PEIICHNH MaTeMaTHIECKUX M MPHUKIATHBIX 3a/1a4.
Pa3nen 4. DineMeHTHI TEOPHHU BEPOATHOCTEH M MATEMATHYECKOI CTATUCTHKHU 49
Tema 4.1 Conep:xanue yueOHOro MaTepuaJia 2
OneMeHTHI DneMeHTh KOMOWHATOpUKH. OCHOBHBIE TOHATHS KOMOMHATOPHUKH. 3a/Jauyd Ha MOJCUET YHCIIa pa3MeIeHHi, MepecTaHOBOK,
KOMOWHATOPUKH  |couerapmil. Pemenne 3ajau Ha TepeGop Bapuanto. ®opmyla OuHoma HpioTona. CBOMCTBA OUHOMHHANBHBIX
koadduimentoB. Tpeyroiapauk [lackans.
IMpakTnyeckue 3aHATHS 8
Hctopus pazButuss KOMOWHATOPUKHU, TEOPUU BEPOSTHOCTEH W CTATUCTHKU M WX POIb B Pa3NIMYHBIX cdepax UeIOBEUEeCKOH
)usHeaestensbHocTH. [IpaBuna komOnHaTOpHKHU. Pa3merieHus, coueTanus U IepecTaHOBKH. Pernrenne koMOWHATOPHBIX 33/1a4.
[MpaBuia komOMHAaTOpPHKH. Pazmelienns, couetanus u nepecranoBku. bunom Hetorona u Tpeyronpauk [ackans. [Ipuknanasie
3a1a4u.
Tema 4.2 Conep:xanue yueOHOro MaTepuasa 4
OneMeHTRI TCOPHN |5emenTsl TeopuH BeposiTHOCTeH. CoObITHE, BEPOSTHOCTH COOBITHSA, CIOXKECHHE M YMHOXEHHE BeposTHOcTed. IlonaTue o
BCPOATHOCTEN  |gezapucumocT coObITHH. JIMCKpeTHasl ClydailHas BeJIHWYMHA, 3aKOH ee pachpeerneHus. UWCIOBbIE XapaKTepPUCTHKU
JMUCKPETHOM CITydaiiHON BenwunHEL. [loHATHE 0 3aKOHE OOJBIIIX YHCEI.
IIpakTH4eckue 3aHATHSA 6

Kitaccrueckoe orpezesieHne BEpOsITHOCTH, CBOMCTBA BEPOATHOCTEHN, TEOpEMa O CYMME BEpOSITHOCTENW. Berunciienne
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BeposiTHocTe. [Ipukinannelie 3a1auu.
IIpencrarieHue YUCIOBBIX MaHHBIX. [[puKIagHbIE 3a0a9H.

Tema 4.3 Coaep:kanue y4eOHOTr0 MaTepuaia 4 2,3
OnemeHThI _ |OmemenTsl MaTemaTHueckoif cratMcTHKH. IIpeicTaBieHMe JAaHHBIX (TaONMIBI, JHArpaMMbl, TIpaduKn), TeHepabHas
MaTEMAaTHICCKON | ¢copoKyIIHOCTD, BHIOOPKA, CpeHee apudMeTHIecKoe, Meanana. [IoHaTHe 0 3a1a4ax MaTEMATHYECKON CTATHCTUKH.
CTaTHCTHKH Pemienue npakTHYECKHUX 3a1a4 C TPUMEHEHHEM BEPOSTHOCTHBIX METO/IOB.
CamocTrosiTeqbHasi padoTa mo pasnuedy 4: 25

—  BBINOJHEHME JOMAIIHUX 33/laHui U MTOATOTOBKA K MPAKTUYECKUM 3aHITHAM

— TOATOTOBKA K KOHTPOJBHOM paboTe M MPOMEXKYTOUHOW aTTecTaluy B (hopMe SK3aMeHa

— moaroroBka pedepara”

TemaTnka BHeaAyJUTOPHON CAMOCTOSITEILHOM padoThI MO pa3aeny 4:

1. TlpaBuia koMOMHATOPHKH. Pazmelenus, coueTanus U IepecTaHOBKH. PellieHne KOMOMHATOPHBIX 3a/1a4.

2. bunom Heiorona u tpeyronpauk [lackans. [Ipuknanasie 3aqadn.

3. Kiaccuueckoe onpeneneHre BEpOATHOCTH, CBOWCTBA BEPOSITHOCTEH, TEOpEMa 0 CyMMe BepoATHOCTeH. Brraucnenue
BeposiTHOCTe!. [IpencraBienne 4ucioBbIX JaHHbIX. [IpyuKkitaiHele 3ana4n.

4. DneMeHTHl MaTeMaTH4ecKod cTatucTukd. [lpencraBneHwe maHHBIX (TaONHIBI, TUarpammbl, Tpadukh), TEeHEpaTbHas
COBOKYITHOCTh, BEIOOpKA, cpenHee apudpmerndeckoe, meauana. [lonarue o 3agayax MaTeMaTHYECKOH CTATUCTUKH.

5. Pemenue IMMPAKTUYCCKUX 3a/la4 C IPUMCHCHUEM BECPOATHOCTHBIX METOIOB.

IIpoMe:xxyTouHast |JDK3aMeH -
arrecTanus

Hroro Bo Il cemecTpe| 225

Bcero 345

J1s XapaKTepUCTUKN YPOBHSI OCBOCHHS y4EOHOr0 MaTepualla UCIOJIb3YIOTCS CIEAYIOINE 0003HAYECHNUS:

1. — o3HakOMUTENBHBIN (Y3HaBaHUE paHEe U3YUYEHHBIX 0OBEKTOB, CBOWCTB);

2. — penpOAYKTUBHBIN (BBITIOTHEHUE IEATEILHOCTH 1O 00pas3Ily, HHCTPYKIIUH WIIH MOJT PYKOBOJICTBOM);

3. — IpPOAYKTHBHBIN (IUTAHUPOBAHUE U CAMOCTOSITEIBHOE BBIIIOJHEHUE IEATENIbHOCTH, pellieHHe TPOOIeMHBIX 3a/1a4).
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3. YCJIOBUSA PEAJIMZALIMA YUYEBHOI'O ITPEIMETA

3.1. TpeGoBaHus K MUHUMAJIBHOMY MATEPUAJIBLHO-TEXHUYECKOMY 00ecreYeHu 1o

Peanuzanus ydyeOHOro mnpenmera TpeOyeT Haiuyus y4eOHOro KaOMHETa MaTEeMAaTUKU M|
CTaTHCTHUKH.

YuebHoe oOopymoBanue: Paboume wmecta oOydvaromuxcs. PaGouee MecTo mpemojaBaTels.
Mapkepnast JocKa.

Y4eOHO-HArIIAgHBIE OCOOUs: HOPMAaTHUBHBIC JOKYMEHTBI, KOMIUICKC y4eOHO-HArJSAHBIX H
METOJUYECKUX MTOCOOUH, CTEH/IbI, IJIAKAThI

TexHuueckue cpeacTBa: HOYTOYK C BBIXOJOM B HTepHET (IMIEH3MOHHOE MPOrpaMMHOE
obecrieucnme: 7 zip, Kaspersky endpoint security 10, K-lite codec pack, Microsoft Office 2013),
NEPEHOCHOW TPOEKTOp, TMepeHOCHOW TeneBu3op ¢ DVD  mpourpeiBareneM, MarHUTO(OH,
ayJIMOKOJIOHKH, SKPaH.

3.2. UnpopmannonHoe odecnevyenne 00yueHust

Ilepeuyens pexoMeHayeMbIX y4eOHbIX H31aHUil, WHTepHeT-pecypcoB, JONOJTHUTEIbHOM
JIUTEPATYPBI

[ledaTHple W3AaHUST HE UCHOJB3YIOTCA. JIMCIMIUIMHA MOJHOCTHIO OOECTeYeHa IIEKTPOHHBIMHU
U3JIAaHUSIMHU.

OcHOBHbIE HCTOYHUKH:

1. bapun W.M. MaremaTnka: y4eOHUK M TPAKTUKyM JJIs CPEOHEro MpOQecCHOHATBHOTIO
obpazoBanus / U.W. baBpuH. - 2-¢ usn., nepepad. u gon. — M.: M3narensctBo FOpaiit, 2022. - 616 c. -
(ITpodeccuonanbuoe  obOpazoBanue). - ISBN 978-5-534-15118-3. - Tekct: d1neKTpoHHBIA  //
Oo6pasoBarenbHas wiathopma KOpaiir [caiit]. - URL: https://urait.ru/bcode/490174

2. boromonoB H.B. Maremaruka. 3agauu c pemenusmu B 2 4. Yacte 1: yueOHoe mocoOue ams
cpenHero mpodeccuoHaapbHOro obpaszomanusi/ H.B. boromonos. - 2-e¢ wu3nm., wucnp. uw jgom. — M.:
UznatensctBo HOpaiit, 2022. - 439 c. - (IlpodeccuonansHoe obpazoBanue). - ISBN 978-5-534-09108-
3. - Tekcr: onextponnbri //  OOpazoBarenpHas  1iarpopma  FOpaitr  [calT]. -
URL.: https://urait.ru/bcode/490794

3. boromonos H.B. Matemaruka. 3agaun ¢ pemenussmMu B 2 4. Yacth 2: yueOHOE mocodue s
cpenHero mpodeccuoHaabHoro obpazoBanusi/ H.B. boromonos. - 2-e wusn., wuchp. u jgom. — M.:
WznatenberBo HOpaiit, 2022. - 320 c. - (IlpodeccuonansHoe obpazoBanue). - ISBN 978-5-534-09135-
9. - Tekcr: onektpoHHbli //  OOpazoBarenbHass  minatgopma  HOpaifr  [caift]. -
URL: https://urait.ru/bcode/490795

4. lamuarep B.A. Maremaruka: jnorapu(MUUecKHe YpaBHEHUS W HEPaBEHCTBA: y4eOHOE
nmocooue JyIsi cpeHero npodeccuonaapbHoro oopaszosanus / B.A. JlanmHrep. - 2-¢ u31., UCHp. U JIOM. —
M.: UznarensctBo FOpaiit, 2022. - 176 c. - (Ilpodeccuonanbuoe obpazosanue). - ISBN 978-5-534-
05316-6. - Tekct: onexktpoHHbIi // OOpa3zoBarenpHas 1iatdopma IOpaidt [cait]. -
URL.: https://urait.ru/bcode/492730

5. Kankaesa JI.C. Maremartuueckuii aHanu3: Teopus TMpeaenoB, auddepeHnuaibHoe
ucuncieHue: yueoHoe mocobue ans cpensero npodeccuonansuoro oopasosanus / JI.C. Kankaesa. - 2-¢
U3, ucrp. u jor. - M.: M3garensctBo FOpaiit, 2022. - 246 c. - (IlpodeccronanpHoe 0Opa3oBaHue). -
ISBN 978-5-534-04900-8. - Texkct: anexktponHnslii // OOpazoBatenbHas miaatdopma KOpait [caiit]. -
URL.: https://urait.ru/bcode/492999

6. Kpemep H.III. Martematuka s KoJle[keW: ydeOHoe mocoOue sl  CpelHero
npodeccuonanibHoro obpazoBanus / H.II. Kpemep, O.I'. KoncrantunoBa, M. H. ®puaman; mon
penakuueit H.III. Kpemepa. - 11-e u3z., nepepad. u nom. — M.: M3natensctBo FOpaiit, 2022. - 362 c. -
(ITpodeccronansHoe  obOpazoBanue). - ISBN 978-5-534-15601-0. - Tekct: dneKTpoHHBIA //
OopazoBarenpHas miardopma FOpaiir [caiit]. - URL: https://urait.ru/bcode/509126

7. lllunmaues B.C. MaremaTtuka: y4eOHWK W TMPAKTHKYM IS CPEAHETO MPO(eCcCHOHATBLHOTO
obpazoBanus / B.C. llunaues; nox penakuueit A.H. Tuxonosa. - 8-¢ u3a., mepepad. u jom. — M.:
WznatenberBo HOpaiit, 2022. - 447 c. - (IlpodeccuonansHoe oOpazoBanue). - ISBN 978-5-534-13405-
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https://urait.ru/bcode/490174
https://urait.ru/bcode/490794
https://urait.ru/bcode/490795
https://urait.ru/bcode/492730
https://urait.ru/bcode/492999
https://urait.ru/bcode/509126

6. - Tekct: onextponsbii //  OOpazoBatenbHass — miardgopma  FOpaiit  [calfT]. -
URL.: https://urait.ru/bcode/489596
JlonotHUTE/ILHASL JIUTEpaTypa:

1. T'yceB B.A. T'eomerpust: yueGHOe mocodue st CpeaHero npodeccuoHanbHoro oopasosanus /
B.A. I'yces, N.b. KoxyxoB, A.A. [Ipokodnes. - 2-¢ u3a., ucnp. u pom. — M.: U3narensctBo FOpaiir,
2022. - 280 c. - (Ilpodeccrnonansuoe obpazopanue). - ISBN 978-5-534-08897-7. - TekcT: 31eKTpOHHBIN
// Obpa3zoBarenbHas wiathopma KOpaiit [caiit]. - URL: https://urait.ru/bcode/494638

2. lllyman I'.1. Anrebpa u reomerpusi: yaueonoe nocodue / I'.1. llyman, O.A. Boaruna, H.1O.
lonognas. — M. PUOP: MHOPA-M, 2019. - 160 c. - (Bsicmiee obpazosanme). - ISBN 978-5-369-
01708-1. - Tekcr: snexkrpounsiit. - URL: https://znanium.com/catalog/product/1002027

IMpodeccnonanbHbie 6a3bl JaHHBIX M HHGOPMALMOHHBIE pecypchbl ceTu UHTEpHeT:
Enunast komekiun iudpoBbix o0pasoBaTeabHbIX pecypcoB www. school-collection. edu. ru
Hudopmaiimonsslie, TPEHUPOBOYHbIE U KOHTPOJIbHBIE MaTepHraisl, www. fcior. edu. Ru
DOneKTpoHHO-0MbIMoTeuHas cucrema, www.Znanium.com (9bC «3nannym»)

DnekTpoHHBIN pecypce: Cucrema KOMITBIOTepHOM anredpsl «Mathcady.
5.  WMsmarenbctBo «HOpaiiT» [DMEKTPOHHBIN pecypc]: IeKTpOoHHO-OnOInoTeynas cucrema. — URL:
http://biblio-online.ru

Ll
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4. KOHTPOJIb 1 OLHEHKA PE3YJbTATOB OCBOEHHUSA YYEBHOI'O
INPEAMETA

KonTponr u omeHka pe3yiabTaToB

OCBOCHHUA

yqeGHoro npeaMera OCYHIECTBIACTCA

npenoaaBarcjicM B IHPOHECCC MPOBCACHUA IMPAKTHUYCCKUX SaHSITI/If/’I, KOHTPOJIbHBIX pa60T, a TaKXeE
BBITIOJTHEHU A BHanHHTOpHOﬁ CaMOCTOSITEIILHOMI pa6OTBI.

PesyabTaTsl 00yyeHus
(ocBOeHHBIE YMEeHMsI, YCBOCHHbIE 3HAHMS)

@DopMBbI U METObI KOHTPOJISI M OLIEHKHU
pe3yJbTaToB 00y4YeHust

YMmenusd:

au(pepeHHpPOBAHHBIN 3a4eT, IK3aMeH

—  (opMHupOBaTh MPEACTABICHUS O MaTeMaTHKe | YCTHBIH ~ ONPOC,  TPAKTHYECKHE  3aHATHUS,
Kak YacTM MHPOBOM KYyJIbTYpbl M O MECTE | BHCAYIUTOPHAS CaMOCTOATEIIbHAS pabora,
MaTeMaTHKd B COBPEMEHHOW NUBUIIM3AIMH, O | KOHTPOJbHAsA pabora

croco0ax ONMCAHUS HAa MAaTeMaTHYECKOM S3bIKe

SBJICHUM pEaJbHOTO MUPA;

—  (dopMHpOBaThH peACTaBICHUS O | YCTHBIH ~ OHpOC,  IPAKTUYECKHE  3aHATHSA,
MaTEMaTHYECKUX IOHATUAX KaK O BaXHEHIIMX | BHEAYTUTOPHAs CaMOCTOSITCIIbHAS pabora,

MaTEeMaTHYCCKUX MOJCTAX, MO3BOJISIONIHX
ONIMCHIBATHL M HM3y4yaTb pasHbIE IPOLECCHl U
SIBIICHHS,

KOHTpOJIbHAs paboTa; MOAroToBKa pedepara

— IOHHMMATh BO3MOYKHOCTH aKCHOMATHYECKOrO | YCTHBIM ~ ONPOC,  MPAaKTHYCCKUE  3aHATHS,

HOCTPOEHHSI MATEMATHYECKUX TEOPHIA; BHEAYAUTOpPHAsS CaMOCTOSATEIIbHAS pabora,
KOHTpPOJIbHAsI pad0Ta; MOAr0TOBKA pedepaTa

— BIAAETh  METOJAaMH  JOKa3aTeIbCTB W | YCTHBI ~ OHpOC,  IMpakTUYECKUE  3aHsATus,

QITOPUTMOB PEILICHHS; IPUMEHSTh UX, IPOBOIUTH | BHEAYIUTOPHASL CaMOCTOSITEIIbHAsT pabora,

JI0OKa3aTeNlbHble PACCY)KIEHHA B XOJ€ pEIleHHs | KOHTPOJbHas pabora

3aja4;

- BJIaACTh CTAHAAPTHBIMU MPUECMaMU PCIICHUA YCTHBIﬁ or11poc, IMPAaKTUYCCKHUC 3aHATHA,

paroHaTBEHBIX " UppalMOHAILHEIX, | BHEAYAUTOPHAS CaMOCTOsITeNIbHAs pa0ora,

NoKa3aTeIbHbIX, CTENEHHBIX, | KOHTPOJIbHAs paboTa

TPUTOHOMETPUYECKUX YPAaBHEHHM W HEPABEHCTB,

UX CUCTEM;

- HCIIOJIBb30BAaTh T'OTOBBIC KOMITIBIOTCPHBIC YCTHBIﬁ or11poc, IMPAaKTUYCCKHUC 3aHATHA,

OporpaMMbl, B TOM WYHCJIE IS TIOMCKA ITyTH | BHEAyTUTOPHAs CaMOCTOsITeNIbHAs pa0ora,

PEIICHUsI ¥ WILUTIOCTPAIUK PEIICHNs] YpaBHEHU U | KOHTPOJIbHAs paboTa

HEPaBEHCTB,

—  pacmo3HaBaTh Ha YepTEkKax, MOJENSAX M B | YCTHBIH ~ ONpOC,  NPAKTHYECKHE  3aHATHUS,

peaTbHOM MHpe TeOMeTpUYeCKHe (PUTYPHI; BHEayJAUTOpHAs CaMOCTOsITeNIbHAs pabora,
KOHTpOJIbHAsI paboTa

—  NPUMEHATh U3y4YEeHHbIE CBOMCTBa | YCTHBI ~ OmpOC,  MpakTHYECKUE  3aHATHS,

reoMeTprdecKuX (Guryp u GopMyil i pelleHus | BHEAYIUTOpHAs CaMOCTOSATEIIbHAS pabora,

reOMETPHUYECKHX 3aj1ad M 3aj1au ¢ MPAKTHYECKUM | KOHTPOJbHas paboTa

COJIepKAHUEM;

— HaxXOIUTh M  OIEHWBATh  BEPOSTHOCTH | YCTHBIN OTIpocC, MIPAKTUYECKUE 3aHATHS,

HACTYIUICHWsT ~ COOBITMIA B TIPOCTEHIIMX | BHEAYTUTOPHAs CaMOCTOSITeNIbHAS pabora,

NPAaKTHYECKHX  CHUTYallsX W OCHOBHBIC | KOHTPOJIbHAs pabota

XapaKTECPHUCTUKN CJ'Iy‘I&fIHBIX BCJIIMYHH,

—  BJIAJETh HAaBBIKAMH MCIIOJb30BAaHHMA TFOTOBHIX | YCTHBIH ~ OIpOC,  MPAKTUYECKUE  3aHATHS,

KOMITBIOTEPHBIX IPOrPAMM MPHU PEIICHUH 3a7a4; | BHCAYJIUTOpHAsS CaMOCTOATENbHAS pabora,

KOHTpOJIbHast paboTa
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—  BJIQJICTH NPABHJIAMHM 3aIIMCH MAaTEMAaTHYECKUX | YCTHBIM — ONpOC,  MPAaKTHYECKUE  3AHATHS,

GopMyn M CHEUMAIbHBIX 3HAKOB pelibe(hHO- | BHEAYAUTOPHAsS CaMOCTOSITENIbHAS pa0ora,

TOYCUHO# cucTeMbl 00o3HaueHuil JI. Bpaiiis st | KOHTposIbHas paboTa

CJICIIBIX U CIa0OBUIAIUX 00yUarOIINXCS;

—  BIAJETh TAKTHILHO-0CA3aTENILHBIM CIIOCOOOM | YCTHBIN onpoc, MPaKTUYECKUE 3aHATHS,

oOciieZloBaHUSI W BOCHPUATHS  pelibeHBIX | BHEAYTUTOPHAsS CaMOCTOATEIbHAs pabora,

n300pakeHuH IpEAMETOB, KOHTYPHBIX | KOHTpOJIbHasl paboTa

U300paKeHU TeOMETPUYECKUX (GUTyp U Jpyroe

JUIS CJICNIBIX U CIa0OBUIAIIMX 00yUarouxcs;

—  BBIIOJHATH I'€OMETPHYECKUE IIOCTPOEHMs C | YCTHBIM  ONpOC,  NPAKTUYECKUE  3aHATHI,

NOMOIIBIO  IHMPKYJIss W JUHEWKH, 4YWTaTh | BHEAYTUTOPHAs CaMOCTOsITEJIbHAs pabora,

penbedubie rpa@uKU dIeMEHTapHBIX (GYHKIKI Ha | KOHTPOJIbHAs paboTa

KOOPAWHATHOMN TUIOCKOCTH, IPUMEHSTh

criellManbHble MPUCIIOCOOIEHUs A penbedHOro

yepuenus ("Hpadremen", "lkompHUK") s

CJICIIBIX U CIIa0OBUAIUX 00yUarOIIUXCS;

—  BIAAETh OCHOBHEIM (GYHKIMOHAIOM | YCTHBIM ~ OHpPOC,  NPAKTUYECKUE  3aHATHSA,

POTrPaMMBI HEBU3YaJIbHOI'O JIOCTyIIa K | BHEAyIUTOpHAsA CaMOCTOSITEIbHAS pabora,

uHGOpMAIMM  HA  OKPaHe  IEPCOHAJBHOro | KOHTPOJbHAsA paboTa

KOMIIbIOTE€PA,  UCIOJb30BATh  IEPCOHAJIbHbIE

TU(DIOTEXHUUECKHUE CpeAcTBa MH(OPMALMOHHO-

KOMMYHHUKAIIMOHHOT'O JocTyna CJIeIIBIMU

00yJarouMMucs;

— BIQJCTh CICHUATBHBIMU KOMIIBIOTCPHBIMU | YCTHBIM — OMPOC,  MPAaKTHYCCKUC  3aHATHSA,

CpeACTBaMU IPEJICTABJICHHS U aHAJIM3a JIAHHBIX U | BHCAYTUTOPHAs CaMOCTOSTEIIbHAS pabora,

MCIIOJIB30BATh MIEPCOHANBHBIE CPECTBA JIOCTYIA ¢ | KOHTPOJIbHAs paboTa

Y4€TOM JIBUTaTEJbHBIX, pPEUYEJBUTATENbHBIX U

CEHCOPHBIX HapyHmIEHWH M OOy4aromuxcs C

HapyLIEHUSIMU OTIOPHO-JBUTaTeIbHOTO amapara;

—  WCHOJB30BaTh  IIEPCOHAIBHLIE  CPEACTBA | YCTHBIM  ONPOC,  NPAKTUYECKUE  3aHATHS,

JocTyma. BHEAyIUTOpHAs CaMOCTOsITeNIbHAs palora,
KOHTpOJIbHAsI paboTa

3Hanus: Au(pepeHHPOBAHHBIN 3a4eT, IK3aMeH

— OCHOBHBIE TIOHATHS, WIAEM W METOABI | YCTHBIM  Ompoc,  MpaKkTUYECKUEe  3aHATHUSA,

MaTeMaTHYeCKOro aHAJIN3a; BHEayJAUTOpHAs CaMOCTOsITeNIbHAs palora,
KOHTpPOJIbHAs paboTa; MOAroToBKa pedepara

— OCHOBHBIE TIOHSATHA O  INIOCKMX M | YCTHBII ~ OHpOC,  INpPAaKTUYECKUE  3aHATHUS,

NPOCTPAHCTBEHHBIX TEOMETPUYECKHX (UTypax, | BHEAyTUTOPHAs CaMOCTOsITeNIbHAs palora,

UX OCHOBHBIX CBOWCTBAX; KOHTpOJIbHAsI paboTa; MOAroToBKa pedepara

—  IPOIIECCHI u SBIICHHS, UMEIOIMX | YCTHBIM ~ OMpOC,  TPAaKTUYECKHe  3aHsTHS,

BEPOSITHOCTHBIM XapakTep, O CTaTHCTUYECKUX | BHEAYTUTOPHAs CaMOCTOSITeNIbHAS palora,

3aKOHOMEPHOCTAX B  pealbHOM MHpe, 00 | KOHTpOJIbHAs paboTa; MOAroToBKa pedepara

OCHOBHBIX TOHATHSX DJIEMEHTAPHOH TEOpPHH

BEPOSITHOCTEH.

20




