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1. OBIIASI XAPAKTEPUCTHUKA PABOYEHN ITPOT'PAMMBI YYEBEHOM
JAUCHUITVINHBI
C0O0.01.02 MATEMATHUKA

1.1. Ob6aacTs npuMeHeHus padoyeil NPporpaMMbI

PaGoyass mporpamMmma  y4eOHOM  JUCHUIUIMHBI  SIBJSIETCS  YacThblO  OCHOBHOM
npodeccnoHaTbHONW 00pa30BaTENBHON MPOrPaMMBbl CPETHETO POPECCHOHATBHOTO 00pa30BaHMS
(mporpamMmbl MOATOTOBKM CIIELUAIMCTOB CpeaHero 3BeHa) B coorBercTBUM ¢ PI'OC mo
cnenuanbHoctr 44.02.01 [lomko/jabHOe 00pa3oBaHue, BXOJUT B YKPYIHEHHYIO TpYIILY
cnenuanbHoctel CIIO: 44.00.00 O6pa3oBanue U negarornyeckue HayKu.

1.2. MecTo IMCHMIJIMHBI B CTPYKTYpe OCHOBHOI 00pa30BaTe/IbHOW NPOrpaMMbl:

001meo0pa3oBaTeIbHbIH UK

VYuebnas aucuunianHa CO0.01.02 MaremaTka OTHOCUTCS K 00111€00pa30BaTEIbHOMY LIUKITY B
CTPYKTYpE OCHOBHOM npodeccroHanbHO 00pa3oBaTenbHON mporpammsel 44.02.01 JomkoabHoe
o0pa3oBaHue.

1.3. Heab u miIaHupyeMble pe3ybTaThl 0CBOECHHS JUCIUTLIHHBI:
ean:

1) dopmupoBaHHE IICHTPAIBHBIX MAaTEMaTHYECKUX MOHATHHA  (YMCIIO, BEJIMYMHA,
reoMerpuueckas (¢Gurypa, InepeMeHHasi, BEpPOATHOCTb, (YHKIHS), OOeCIeyuBaOLIUX
MIPEEMCTBEHHOCTh M MEPCIIEKTUBHOCTh MaTEMaTHUECKOTO 00pa30BaHUs 00yUJaroluXcs;

2) TOJBEICHUE Y4YaIUXCs HAa JOCTYIHOM JJIsi HUX YPOBHE K OCO3HAHHIO B3aWMOCBSI3U
MaTeMAaTUKU U OKPYXKAIOLIEro Mupa, NOHUMAaHWE MaTEeMAaTUKUM Kak vacTu oOmen
KYJIBTYpBbl YEJIOBEUECTBA;

3) pa3BHUTHE MHTEIUICKTYaIbHBIX M TBOPYECKHX CIIOCOOHOCTEH ydJaluxcs, IO3HaBaTeIbHOI
aKTUBHOCTH, HCCIIEJOBATEIIbCKUX YMEHMH, KPUTUYHOCTH MBIIUIEHUs, HHTEpeca K
U3YyYEHHIO MAaTEMaTHKH;

4) dopmupoBanne  (YHKIHOHAJIBHOH  MAaTeMaTHYECKOW  I'PaMOTHOCTH: YMEHHUS
pacro3HaBaThb MaTEeMaTUYECKHE AaCMEKThl B PEAJbHBbIX JKU3HEHHBIX CUTYyalUAX W IpH
U3YyUYEHHUH JIPYTUX YU4EOHBIX IPEIMETOB, IPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
¢bopMynupoBaTh HX Ha S3bIKE MAaTeMaTHMKM M CO3/1aBaTh MaTeMaTHYeCKHE MOMAEIH,
IPUMEHATh OCBOEGHHBIM MaTeMaTW4YeCKMH ammapaT sl pEelIeHUus  HPaKTUKO-
OPUEHTUPOBAHHBIX 3371a4, UHTEPIIPETUPOBATh U OLIEHUBATH IIOJIyUYEHHbIE PE3YIIbTATHI.

PaGovas mporpamma y4eOHOW JUCIUIUIMHBI HAalpaBlieHA Ha pa3BUTHE OOIMIHMX U
npodeccuonanbueie kommereHuu (OK, ITK)

OK 01. Beibupars cnocoObl pemieHus 3anad NpodecCHOHANBbHOW AeATeIbHOCTH
MPUMEHUTEIFHO K PAa3JIMUYHBIM KOHTEKCTaM;

OK 02. Hcnonb3oBaThb COBPEMEHHBIE CpEICTBAa IOWCKA, aHAIM3a W HHTEPIpPETALUU
uHpopMaMi ¥ HUHGOPMAIIMOHHBIC TEXHOJIOTHUH ISl BBINOJHEHHS 3a1ad MpodecCHOHATbHOM
NeATeNbHOCTH;

OK 03. [TnaHupoBaTh M peann30BbIBATH COOCTBEHHOE MPO(PECCHOHATBHOE U JINYHOCTHOE
pa3BUTHE, MPEINPUHUMATENBCKYIO JEATeNbHOCTh B Mpo(eccHOHaNbHON cdepe, HCIOoIb30BaTh
3HaHUS 10 (PMHAHCOBOM IPaMOTHOCTHU B Pa3IMYHBIX KU3HEHHBIX CUTYalLlUsX;

OK 04. D¢ dexTuBHO B3aMOIEHCTBOBATh U PabOTATh B KOJUIEKTUBE U KOMAH/IE;

OK 05. OcymiecTBiATh YCTHYI0 U NHUCbMEHHYIO KOMMYHMKALIMIO Ha TOCYJapCTBEHHOM
sa3pike  Poccuiickoit denepanyi ¢ yueTOM OCOOEHHOCTEH COLMANBbHOTO U KYJIbTYPHOTO
KOHTEKCTa;

OK 06. IlIposBAsTh TIpa’kIaHCKO-NIATPUOTUYECKYIO TIO3UIUI0, JEMOHCTPUPOBATH
0CO3HAHHOE MOBECHNE Ha OCHOBE TPATUIIMOHHBIX OOIIEUeIOBEUECKUX IEHHOCTEH, B TOM YnCIie
C YY4ETOM TapMOHHU3ALMH MEKHAIIMOHAIBHBIX U MEXPEIUTHO3HBIX OTHOLICHUN, IPUMEHATh



CTaHAApThl aHTUKOPPYIIIHOHHOTO TTOBE/ICHNUS;

OK 07. CopeiicTBoBaTh COXPAaHEHUIO OKPYKAIONMICH CpeIbl, pPecypcocOepereHUIo,
MPUMEHSITh 3HaHUS 00 W3MEHEHMHM KJIMMAaTa, MPUHIMIBI OEpekIMBOTO IPOU3BOJICTBA,
3¢ (dEKTUBHO NEHCTBOBATH B YPE3BBIYANHBIX CUTYAIIHSIX;

I[IK 2.1. Opranu3oBbIBaTh pa3IMYHBIC BBl JCATEILHOCTH (TIPEIMETHAS, WTPOBAs;
TpYyJOBasi; I03HaBaTEIbHAs, UCCIIEIOBATENbCKAs U MPOEKTHAS AESITEIbHOCTH; XY/10)KECTBEHHO-
TBOPYECKAsS; TPOIYKTHBHAS JICATEIHHOCTD U JIPYrUe) U OOIIECHHUE IETSH paHHETO U IOIIKOJIHHOTO
BO3pacTa.

I[NIK 2.3. IIpoBoauTh TmEAaroruuecKdii MOHHUTOPHHT TMpOLECCa OpraHu3ald |
pe3ylnbTaTOB OCBOCHMS JIETbMH PAHHETO M JOMIKOJBHOTO BO3pacTa pa3JIMuHbIX BHUIOB
NESTETHLHOCTH M OOIICHHUS.

OcBoenne coaepkanusi ydeOHOM  JauCHUIUIMHBL — «MaTtemaTuka»  obOecreurnBaeT
JOCTHUXKEHHUE CTYJIEHTaMH CIEAYIOUIUX PE3YJIbTaTOB!

IlpeaMeTHpl bBTAThbI

1) BiageHWE METOJAaMHU J0Ka3aTelbCTB, aJlrOPUTMaMHU pEIICHHsS 3a7ad; yMEHHE
(hOopMyITUPOBATh OIIPEICIICHHS, AaKCHOMBI U TEOPEMBI, IPUMEHSTh WX, TPOBOJAUTH JTOKA3aTEeIbHbBIE
paccyXJIeHHs B X0JIe PEUICHHS 3a]ay;

2) yMeHHE OIEepPHpOBaTh IMMOHATHUSAMH: CTENEHb YHCIA, JOTapu(M dYHCla; yMEHHE
BBITIOJTHATh BBIYHMCIICHUE 3HAYCHUA U TpeoOpa3oBaHUs BBIPAKECHUH CO CTCNCHIMH |
norapudmamu, mpeoOdpazoBaHus IPOOHO-PAMOHATHHBIX BRIPAKCHHI;

3) yMeHHe OneprupoBaTh MOHITUAMU: pallHOHAIbHBIE, HPPAIlHOHAIBHBIE, TOKAa3aTeIbHbIE,
CTETICHHEBIE, JIoTapu(PMHUYECKHe, TPUTOHOMETPUICCKHE YPaBHEHUS U HEPABEHCTBA, HX CHCTEMBI,

4) yMeHHe OINepUpOBaTh MOHATHUAMH: (YHKIIMsS, HETPEepbIBHAS (YHKIIUS, IPOU3BOIHAS,
nepBooOpas3Hasi, ONMpENeNICHHBI HMHTEerpall; YMEHHE HAaXOIUTh MPOW3BOJHBIC 3JIEMEHTaPHBIX
(GYHKIUH, HCIIONB3Ys CIIPABOYHBIC MaTePUAIIbI, UCCIENIOBATh B MPOCTEHIINX CITydasX (QyHKIUU
Ha MOHOTOHHOCTh, HAaXOJWTh HAWOOJNBIINE W HAWMEHbINIWE 3HAueHWs (YHKIUH; CTPOUTH
rpadMKd MHOTOYICHOB C HCIIOJIG30BAHHEM arllapaTa MaTeMaTHYECKOTO aHajnu3a; MPUMEHSTh
MIPOU3BOJIHYIO TIPU PEIICHUH 337a4 Ha JBM)KCHHUE, PeIlaTh MPAKTUKO-OPHEHTUPOBAHHBIC 33/1a4H
Ha HauOOoJIbIINE U HANMEHBINNE 3HAYCHHSI, HA HAXOXKJICHHUE TTYTH, CKOPOCTH H YCKOPEHUS;

5) ymeHue onepupoBarh MOHATHAMU: pallMOHATbHAS QYHKIKS, TIOKa3aTeabHAs QYHKIIHS,
creneHHas GyHKus, Jorapudmudeckas (yHKIUs, TPUTOHOMETpUUYECKHEe (PYHKIMH, 0OpaTHbBIC
(GyHKIMU; YMEHHE CTPOHMTh TpapuKH HW3YYEHHBIX (YHKIMA, HCIOJIb30BaTh TI'paduKud TpU
W3YUYEHHUH TMPOIECCOB U 3aBUCHMOCTEH, MPU PEIICHUH 3a/1a4 U3 JPYTrUX y4eOHBIX MPEAMETOB H
3a]a4 U3 PeaNbHOM KU3HH; BEIPAXKATh (OPMYJIaMU 3aBUCUMOCTH MEXKy BEIIMYHMHAMMU;

6) ymMeHHe periaTh TEKCTOBBIC 33/1a4M PAa3HBIX TUIOB (B TOM YKCJIE Ha MPOICHTHI, TOJIH U
YacTH, Ha JIBIKCHHE, pabOTy, CTOMMOCTh TOBapOB M YCIYI, HAJOTH, 3aJa4d U3 OO0JaCTH
yIPaBJICHUS JIMYHBIMH M CEMEHHBIMH (DMHAHCAMM); COCTABJISTH BBIPAKCHUS, YpaBHCHUSI,
HEpaBEHCTBA M HMX CHCTEMbl IO YCIOBHIO 3aJa4yH, HCCICIOBATh IOJYYCHHOE pPEIICHUE |
OIICHUBATh MPABJIONIOI00HOCTh PE3YJIbTATOB;

7) yMeHHe OTepHUpoOBaTh MOHATUAMHE: CpeaHee apu(pMEeTHIECKOe, MenaHa, HanboJIbIlee
Y HaMMCHBIIIEE 3HAYCHUS, pa3Max, JAMCIEPCHUs, CTaHJAapPTHOE OTKJIOHEHHE YHCIOBOTO HabOpa,
YMEHHE W3BIIEKaTh, HHTEPIPETUPOBATH HHQPOPMAIIMIO, MPEACTaBICHHYI0 B TaOmuIax, Ha
auarpamMmax, rpadukax, OTpaKarollyl0 CBOWMCTBA pealbHBIX MPOIECCOB U  SIBICHUM;
MPEICTaBIATh MHGOPMAIMIO C TIOMOIIBIO TAOMHII M JUArpaMM; UCCIIEIOBaTh CTaTUCTHYECKUE
JaHHbBIE, B TOM YHCJIE C TPUMEHEHHEM TpaduIecKiX METOIOB U SJIEKTPOHHBIX CPEICTB;

8) yMeHHe omepupoBaTh MOHATHSIMHU: CIYYaHHBIAH OMBIT M CIAydailHOe COOBITHE,
BEPOSITHOCTh CIIYyYaHOTO COOBITHS, YMEHHE BBIYUCIATH BEPOSTHOCTH C HCIOJIB30BAaHUEM
rpaduyecKkuXx METOJIOB; MPUMEHATh (OPMYIBI CIOKEHUS U YMHOKEHUS BEPOSTHOCTEH,
KoMOMHaTOpHBIE (PakThl ¥ GOPMYIBI TPU PEIICHUH 3aJa4; OLIEHUBATh BEPOSTHOCTH PEaTbHBIX
COOBITHIA; 3HAKOMCTBO CO CIyYaiiHBIMU BETUYMHAMU; YMEHHUE TIPUBOIUTH PUMEPHI MPOSIBICHUS
3aKOHA OOJBIINX YHUCE B MPUPOIHBIX U OOIIIECTBEHHBIX SBIICHUSX;

9) yMmeHue oOmnepUpoBaTh MOHATHSAMH: TOYKA, MpsMas, IUIOCKOCTh, MPOCTPAHCTBO,
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JIBYTPAaHHBIA YIOJ, CKpELIMBAIOIIMECS MpsMble, MAPALICIBHOCTh U MEPIEHIUKYIIPHOCTD
HNPSMBIX U IUIOCKOCTEH, Yroa MEXAY HMPSIMBIMH, YIOJ MEXAY NPSAMOM U INIOCKOCTBIO, YIOJ
MEXAY IUIOCKOCTSMH, PAcCTOSHUE OT TOYKHM J0 IUIOCKOCTH, PACCTOSIHME MEXKIY IMpPSIMBIMH,
paccTosiHUE MEXIY IJIOCKOCTSMM; YMEHHUE HCIIOJIb30BAaTh MpPU PEIICHUU 3a/Jad H3y4eHHbIE
(baxTBl ¥ TEOPEMBI INIAHUMETPUHN; YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIETO MHPA;

10) ymeHue omepupoBaTh MOHSATHSIMH: MHOTOI'DAaHHUK, CEYCHHE MHOTOIDaHHHKA, KYO,
napauiesienurne] 1, Ipu3Ma, nupaMmuaa, Gurypa u moBEepXHOCTb BPAIICHUS, HWIHHID, KOHYC, IIap,
chepa, cedeHuss (GUTYpHI BpalleHHs, IUIOCKOCTh, Kacaromasics chepsl, NUIUHIPA, KOHYCA,
IJIOLIa/1b IOBEPXHOCTHU MHUPaMU/bI, IPU3MBI, KOHYCa, [IWINHJPA, IIIOMWaas chepsl, 00beM KyOa,
MPSIMOYTOJIBHOTO MapajljiesienuIea, TUpaMu/bl, IPU3Mbl, LUIUHAPA, KOHYCA, IIapa; yMEHUE
n300pakaTh MHOTOTPAHHUKH W TIOBEPXHOCTH BPALICHHS, MX CEYCHUS OT PYKH, C IOMOIIBIO
YEepTEKHBIX HMHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB; YMEHHE pacro3HaBaTh CHMMETPHUIO B
MIPOCTPAHCTBE; YMEHHE paclO3HaBaTh MPAaBUIIbHbIE MHOTOTPAaHHUKH;

11) ymeHHe onepupoBaTh MOHATHIMU: JIBUKCHUE B MPOCTPAHCTBE, MOJOOHBIC (PUTYPHI B
MIPOCTPAHCTBE; HCIOJIb30BATh OTHOIICHHME IUIOIIAJCH MOBEpXHOCTEH W O0BEMOB MOAOOHBIX
¢buryp npu peueHnu 3aaay;

12) yMeHHE BBIYHMCIATH T€OMETPUYECKUE BEIMYMHBI (IJIMHA, YroJj, IUIOMIaIb, 00BEM,
IJI0LIAa/1b TOBEPXHOCTH ), UCTIONIb3Ysl U3YYE€HHbIE (OPMYIIbI U METO/IBI;

13) yMeHHe ONEpPHPOBaTH TMOHITUSAMH: TPSIMOYTrOJIbHAs CHCTEMa KOOPIUHAT,
KOOpJIMHATBHl TOYKH, BEKTOp, KOOPAMHATHI BEKTOpAa, CKAJISPHOE MPOU3BENEHHUE, Yrojl MEeXay
BEKTOpaMH, CyMMa BEKTOpOB, IPOW3BEJEHHWE BEKTOpPa Ha YHCJIO; HAXOAUTh C MOMOIIbIO
M3YYEHHBIX (DOPMYII KOOPAWHATHI CEPEIUHBI OTPE3Ka, PACCTOSHUE MEXTY ABYMS TOUKAMU;

14) ymeHue BbHIOMpATh MOIXOIAIIMN WM3YYCHHBIH METOJ JJIsl PEIICHHUS 3ajadyH,
pacro3HaBaTb MaTeMaTHueckue (akThl M MaTeMaTHYeCcKHMe MOJEIU B IMPUPOAHBIX U
OOIIIECTBEHHBIX SIBJICHUSX, B MCKYCCTBE; YMEHHE IPUBOJUTH IPUMEPbl MaTeMaTHYECKUX
OTKPBITUIA POCCUUCKON U MUPOBOM MAaTEeMaTUYECKON HAYKH.

MeranpeIMeTHERIC PE3VIARTATEI

1) ocBOEHHBIC 00YJAIOIIMMHUCS MEXKIPEIMETHBIC OHATHS ¥ YHUBEPCATbHBIC YUeOHbIC ACHCTBUS
(perynsTuBHbBIC, TO3HABATENIbHbIE, KOMMYHUKATUBHbIE);

2) CcIoCOOHOCTh UX HCIIOJIb30BAHUS B MO3HABATEIBHOW U COLMAIBLHON MPAKTHKE, TOTOBHOCTh K
CaMOCTOSITEJIBHOMY  IJIJAHUPOBAHHUIO M OCYIIECTBICHUIO  y4eOHOW  JEesATeNbHOCTH,
OpraHu3aluy yueOHOro COTPYIHUYECTBA C MeJaroruuecKuMU pabOTHIUKAMU U CBEPCTHUKAMU,
K Y4acTHUIO B MIOCTPOCHUH WHIUBUAYAIbHON 00pa30BaTeNIbHOM TPAaeKTOPUH;

3) oBJIaJicHNE HABBIKAMH YI€OHO-HCCIICI0BATEIbCKOM, IIPOCKTHOM U CONMATLHOM e TEIbHOCTH.

JIMYHOCTHRIC PE3VILTATEI

1) oco3HaHue 00YUYAIOIIUMHKCS POCCUICKON MPayKIaHCKON HICHTHYHOCTH;

2) TOTOBHOCTH K CAMOPa3BHTHIO, CAMOCTOSTEILHOCTH U CAMOOIIPEICIICHHIO;

3) HamMuYMe MOTHBALMK K OOYUCHHIO M TMYHOCTHOMY Pa3BUTHIO;

4) 1eneHanpaBjIeHHOE pa3BUTHE BHYTPEHHEH TO3WIMHM JIMYHOCTH Ha OCHOBE JIyXOBHO-
HPaBCTBEHHBIX ILIeHHOCTeN HaponoB Poccuiickoii  denepanuu, HUCTOPUYECKUX U
HAI[MOHANIBHO-KYIBTYPHBIX Tpaguluii, (GopMHpOBaHHE CHCTEMBI 3HAYUMBIX I[IEHHOCTHO-
CMBICIIOBBIX ~ YCTAaHOBOK,  AHTUKOPPYIIIMOHHOIO  MHUPOBO33PEHUsS,  IPABOCO3HAHMS,
9KOJIOTHYECKON KyIbTYphl, CIOCOOHOCTH CTaBUTh LEIH U CTPOUTH KU3HEHHBIE TIIaHbI



2. CTPYKTYPA U COAEP)KAHUE YYEFHOHN JUCIIUILIVHBI

2.1. O6beM y4eOHOI TUCIUIIUHBI U BUBI Y4eOHOH padoThl

Bua yuedHoii padoThI O0beMm B yacax
O01beM 00pa3zoBaTebLHOI MPOrpaMMbl Y4eOHOH THCIIUNIUHBI 232
B T.4. B JopMe NpaKTHYECKOl MOATOTOBKH 36
B T. 4.:

TeopeTuiecKkoe o0ydeHne 138
MIPaKTUYECKUE 3aHITHS 42
IpodeccnonanbHO OpueHTHPOBAHHOE cojiepKanue (MPUKJIATHOI 36
MO/1YJIb)

B T. 4.:

TeOpeTHIECKOe 00yICHHE -
MPAKTHYECKUE 3aHIATHS 36
KoHncyabTanumu 4

IIpomexyTounasi arrectanus (IK3aMeH) 12




2.2. TemaTu4eckuii MJIAH U COJIeP:KAHUE YUEOHOH TUCHUTITHHBI

Conepmalme yqeﬁnoro MaTepuaJia (OCHOBHOC H l'[pO(l)CCCI/IOHaJ'[bHO-

HaumeHoBaHue . O0bem dopmupyembie
pa3IeoB 1 Tem OPUEHTHPOBAHHOE), 1A00PaATOPHbIE U MPAKTHYECKHE 3aHATHS, TPUKJIATHOH 4ACOB S —
MOAYJb (IPH HAJMYHH)
1 2 3 4

OcHognoe cooeporcanue

Paznen 1. IloBTOopenme 20

Kypca MaTeMaTHKHU

OCHOBHOM IIKOJIbI

Tema 1.1 Conep:xanue

ens )44 3aga4u | Ilenb u 3a1a4 MaTeMaTUKU IPU OCBOEHUH CHIEIIUAIIBHOCTH. 2

MaTeMaTHKH npu | bazoBble 3HaHMS W YMEHHS 1O MaTreMaThke B MNpo(ecCHOHATBPHOM HW B

OCBOCHMHM CIIELIMAIIBHOCTU. | MIOBCEIHEBHOM JAEATEIBHOCTH.

Yucna v BEIYHMCIIEHHUS. JleWictBUS  HaI  MOJIOKWUTEIbHBIMM W OTPHUIATEIBHBIMU  YHCJIAMH, C 2
OOBIKHOBEHHBIMU U JIECATUYHBIMU APOOSIMHU.
JleticTBusl co cTeneHsAMHU, GOPMYIIBI COKPAIIICHHOTO YMHOXEHUSI. 2 OK-01, OK-02, OK-
B ToM 4mc/Ie NPAKTHYECKUX 3aHATHIA 03, OK-04, OK-05,
[Ipaktnueckoe 3ansitue 1 «/leiictBus co creneHsMu, GOpMysbl COKPAILIEHHOTO 2 OK-06
YMHOXECHUS» HK2.1.

Tema 1.2 Conep:xanue

[IpouenTHbie [IpocThie mpoLeHTHI, pa3Hble CIOCOOBI UX BHIYMCICHUS. 2

BBIUMCIIEHUS. YpaBHEHUs | JIMHelHbIe, KBaIpaTHbIC, IPOOHO-TMHEHHBIC YPABHECHHUS K HEPABEHCTBA. 2

W HEPABCHCTBA JInHeliHbIe HEpABEHCTRA. 2

Tema 1.3. IIpojeccuoHaILHO-OPHEHTHPOBAHHOE coaepIkaHue (conep:xxanue

IIponeHTHBIE BBIYMCICHHS | MPUKJIATHOTO MOTYJIsI)

B npodeccuoHanbHbIX | [IpOCThIe U CI0KHBIE TIPOIEHTHI.

sapauax [IporLieHTHBIE BEIYUCIIEHUS B IEATEIBHOCTH YUUTEISI HAYAJIbHBIX KJIACCOB.

Tema 1.4 Conepxanue

Pemenue 3amay. BxoaHoit

B ToM 4mciie NpaKTHYeCKUX 3aHATHH




KOHTPOJIb

[Ipaktuyeckoe 3ansitHe 2 «BpuucieHWss ¥ TpeoOpazoBaHMs. YpPaBHEHUS WU 2
HepaBeHCTBA. ['eoMeTpus Ha MIIOCKOCTU»
Pazpen 2. Cremenm wu 50
KOPHH. Crenennas,
NOKAa3aTeJIbHasA |
JorapupmMuyeckasi
byHkuun
Tema 2.1 Crenennas | Conep:xkaHue
GyHkuus, ee cBoHcTBa. | [IoHATHE KOPHS N-OW CTEMEHH M3 JACHCTBUTEIbHOTO uncia. CBOWCTBA KOPHS N-Oi 2
[IpeobpazoBanue CTETEHHU.
BBIPQKEHUN € KOPHAMH N- | [IpeoOpa3zoBaHne HPPAIMOHATBHBIX BHIPAKEHHUIA. 2
0ii CTCTICHH DOyHKIHHA WX CBOMCTBA U TpaduKu. 2
B ToM uncie MPAKTHYCCKUX 3aHATHH
[IpakTrueckoe 3anstue 3 «OyHKIIHH WX CBOMCTBA U TpaduKmy 2
Tema 2.2 CgoiictBa | Conep:xaHue
CTENEHH ¢ palMoHanbHEIM | [ToHsATHE cTeneHu ¢ JI00bIM palluOHALHBIM MTOKA3aTEJIEM. 2
u JEUCTBUTENBHBIM | CTeneHHble QYHKIIMH, HX CBOMCTBA U IPadUKH. 2 OK-01, OK-02, OK-
MoKa3zaTeasiMu 03, OK-05, OK-07,
Tema 2.3 Pewenne | Conep:xanue K 2.1
UppalMOHAIbHBIX PaBHOCHIBHOCTB UppaIMOHANBHBIX YPaBHEHUNH. MeTOIbl UX pPellIeHuUs. 2
YpaBHEHUU B TOM 4Mc/Ie IPpaKTHYeCKUX 3aHATHI
[IpakTuueckoe 3anatue 4 «MeToibl pelieHrs UpPaOHATbHBIX YPaBHEHUM» 2
Tema 2.4 [1oka3zareipHasg Coneprxanue
Gbynkuusa, ee cBoiictBa. | CTENeHb C MPOU3BOJILHBIM JCHCTBUTEILHBIM MOKA3aTEICM. 2
ITokazarenbHbIe Omnpenenenue mnoka3aTenbHOM (YHKIMH W €€ CBOHCTBA. 3HAKOMCTBO C 2
YPaBHEHHUS U HEPABEHCTBA | MPUMEHEHHUEM MOKa3aTeNbHON () YHKIIHH.
Pemenne mokazaTenbHBIX YypaBHEHUH METOJOM YypaBHUBaHUS IOKa3aTesei, 2
METOJIOM BBEICHUSI HOBOM NIEPEMEHHOM.
Pemenue nmokazarenbHBIX YpaBHEHUN (DYHKIIMOHATHHO-TPaQUUECKUM METOJOM 2

B ToM 4mciie NpaKTHYeCKUX 3aHATHH




HpaKTI/I‘-IeCKOG 3aHaTHE 5 «PemeHne noka3aTeabHBIX HCPABCHCTB.»

Tema 2.5  Jlorapupm

Conepxanue

qucia. CaoiictBa | Jlorapugm uncna. Coiictsa iorapudmoB. Oneparust JorapuGMUpoBaHUsL. 2
norapu(pmMoB
Tema2.6 Coaepixanue
Jlorapudmuueckas Jlorapudmuueckas QyHKIHS U ee CBOMCTBA. 2
Gbynkuusa, ee cBoicrTBa. | [Tonstue jgorapupmudeckoro ypapaenus. Oneparus MOTEHINPOBAHMUS. 2
Jlorapudmuueckue OcHOBHBIE METO/BI pEIICHUsl Jorapu(MHUUECKUX ypaBHEHUH: (PYHKIHMOHAIBHO- 2
YpPaBHEHHS, HEPABEHCTBA rpapu4ecKuil.
OcHOBHBIE ~ METOJBl  pEIICHHs  JIOTApUPMUYECKHX  ypaBHEHUH:  METOJ] 2
MOTEHIIMPOBAHHUSI.
OCHOBHBIE METO/IBI pEIICHUS JOTapH(PMHUUYECKUX YpaBHEHHIA: METOJ BBEICHHSI 2
HOBOM IIEPEMEHHOI.
Jlorapudmuueckre HepaBeHCTBa. 2
B ToM umcile NPAKTHYECKUX 3aHATHI
[Ipaktnueckoe 3ansitne 6 «Pemenue JorapuMHUUECKHX YpaBHEHUU U 2
HEPaBEHCTB»
Tema 2.7 Jlorapudmer B | [IpodeccuoHATIBLHO-OPHEHTHPOBAHHOE coepxaHue (conep:kanue
IIPUPOJIE U TEXHUKE NPHUKJIATHOT0 MOLYJIA)
[Ipumenenune norapudma. Jlorapupmuueckas chnupanb B npupoge. Ee 2
MaTeMaTHYeCKUE CBOMCTBA.
Jlorapudmsl B ipupo/e. 2
Tema 2.8 Pemenue 3anau. | Comep:xkanue
CrenenHas, CrenenHas, nokasaTeibHas U Jiorapupmudeckas GyHKIUH. 2
MoKa3aTeJIbHas U | B ToM yKciIe NPAKTHYECKHUX 3aHATHI
norapudmuyeckas [IpakTuyeckoe 3ansTue 7 «Pemenne npocTelmx ypaBHEHUN 2
GbyHKIIH
Paznen 3. OcHoBBI 44
TPUTOHOMETPHUH.
Tpuronomerpuyeckue
dyHkuun
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Tema 3.1

Conepxanue

Tpuronomerpuyeckue Pagnannas mepa yrina. IIoBopoT TOUKM BOKpYT Hadaia KoopauHaT. OmnpenencHue 2
(GYHKLUM IPOU3BOJIBHOIO | CHHYyCA, KOCHHYCA, TAHT'€HCA U KOTAHTCHCA.
yrina, 4ucia. 3HaKH CHHYCA, KOCHHYCa, TAHI'€HCA U KOTAHT€HCa 10 YETBEPTSM. 2
3aBHCUMOCTh MEXIY CHHYCOM, KOCHHYCOM, TAaHT€HCOM M KOTaHT€HCOM OIHOTO U 2
TOTO K€ YIJa.
IIpogeccuonaibLHO-OpHEHTHPOBAHHOE coJepiKaHue (conep:xxanue
MPUKJIATHOT0 MOYJIA)
TpuroHomeTpus B IPUPO/JIE, METUITIHE, APXUTEKTYPE. 2
Tema 3.2  Ocnosuble | ConepxkaHue
TPUTOHOMETPUUYECKHUE Tpuronomerpuueckue TOX/ECTBA. [IpeoOpazoBanus MIPOCTENUIINX 2
TOKIIECTBA. TPUTOHOMETPHYSCKUX BBIPAKCHHIA.
Cunyc, KOCHHYC, TAHT€HC ¥ KOTAHT'€HC YTIIOB OH - 0.
Tema 3.3 Conepxanue
TpuroHomerpuyeckue OO6mactp ompeneneHruss 1 MHOXKECTBO 3HAUYEHUU TPUTOHOMETPUUYECKHX ()YHKIIHM. 2
GyHKUMHU, UX cBOMCTBA U | YETHOCTH, HEUETHOCTD, IIEPHOIMIHOCTh TPUTOHOMETPUICCKUX () YHKITHIA.
rpadguku CaoiicTBa u rpaduku GyHKIUH Y = COS X. 2
CsoiictBa u rpaduku GyHKIHH Y = Sin X. 2
CaoiicTBa u rpaduku GyHKIUH Y = tg X. 2
CaoiicTBa u rpaduku GyHKIUN Y = ctg X. 2
Cxatue U pacTsikeHue rpaukoB TPUTOHOMETPUUYECKUX (PYHKIIUH. 2
B TOM uMciie NpaKTUYECKUX 3aHATHI
[Ipaktnueckoe 3anatue 8 «lIpeoOpasoBanue TpaduKOB TPUTOHOMETPUUECKHX 2
GbyHKIHI
Tema 3.4  Ooparsbie | Comep:kanmne
TPUTOHOMETPUYECKUE OO6patHbie TpuronomeTpudeckue Qynkuuu. Mx cBoiictBa u rpaduku. 2
GbyHKIIH —
B Tom uncie NPAKTUHYIECCKUX 3AHATUH
[IpakTudeckoe 3ansatue 9 «OO0paTHbIE TPUTOHOMETpUUYECKUE (PYHKIIMH. ) 2
Tema 3.5 Conepxanue
Tpuronomerpuyeckue YpaBHeH#He COS X = a. 2

YpaBHCHHA U HCPABCHCTBA

OK-01, OK-02, OK-
03, OK-04, OK-05,
I1K 2.3
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VYpaBHeHue Sin X = a.

VYpaBHeHue tg X = a.

VYpaBHeHHue ctg X = a.

Pemrenne TPUrOHOMETPUYECKMX YPABHEHHHM OCHOBHBIX THIIOB: IIPOCTEWUIINE
TPUTOHOMETPUYECKUE YPAaBHEHHMs, CBOJIAIIMECS K KBAJPAaTHBIM, pEIIacMble
Pa3I0KEHUEM Ha MHOKUTENH, OTHOPOJHBIE.

NININIDN

B Tom uuncie MPaAKTHYCCKUX 3aHATHH

[IpakTueckoe 3ausatue 10 «IIpocreiimme TpUuroHoMeTpudecKre HepaBEHCTBAY 2
Tema 3.6 Pemenue 3amay. | Comep:kaHue
OcHoBbl Tpuronomerpuu. | IIpeoGpa3oBaHie TPUTOHOMETPUIECKUX BBIPAKEHMUI. CBOUCTB (DYHKIIHIA. 2
Tpuronomerpuyeckne B TOM 4Mc/Ie NPaKTUYECKUX 3aHATHI
GyHkmn [IpakTnueckoe 3anarue 11 «IIpocreiimme TpUroHoMeTpUYECKUE HEPABEHCTBAY 2
Pasznen 4. IlpousBoanas 44
U nepBoodpasHas
byHkuun
Tema 4.1 [Tonsitue | Conep:xkanue
npon3BoHON. @opmyinsl U | [Ipupamenue aprymenta. [lpupamenue (yHKuu. 3agadu, TPUBOIANIAE K 2
IpaBuiIa MOHATHUIO MPOU3BOJHON. OnpeneneHre Nporu3BOHOM.
au(depeHInpOBaHNs ANroput™m oTbICKaHUsl mpou3BoaAHON. Popmynsl auddepennuporanus. [Ipasua 2
muddepeHupoBaHmsL. OK-01, OK-03, OK-
Tema 4.2 Tlonatue o | Copep:xkaHue 04. OK-06, OK-07
HeNPePBIBHOCTH QYHKUMH. [T[onarye nenpepbiBHOf ¢ynxuun. CpoiictBa HempepbiBHON (yHkimu. CBs3b 2 MK 2.3
Meron nnrepsaios MEKly HENPEPHIBHOCTHIO U AU((EPEHIUPYEMOCTEIO (DYHKIMHU B TOUKE.
B TOM 4Mc/Ie IpaKTUYeCKUX 3aHATHI
[Ipaktnueckoe 3anstue 12 «ANTOpUTM pELIEHUS HEPABEHCTB METOJOM 2
MHTEPBAJIOB
Tema 4.3 Conepxanue
I'eomeTpuyeckuit 1 | ['eoMeTpuyuecKkuii CMBICI MPOU3BOIHOMN (YHKIIMH — YTIIOBON KOA(PHUITUEHT 2
duznyeckuit CMBICI | KacaTeNbHOU K TpaduKy PyHKINUU B TOUKE.
MPOU3BOTHOM YpaBHeHHe KacaTenbHOW K Tpaduky QGyHKIUH. AITOPUTM  COCTABJICHHUS

ypaBHEHHs KacaTesbHOU K rpaduky Gynkuuu y=F(x)
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Tema 4.4 MonoTtoHHOCTH | Conep:kanue
GyHKIHH. Touku | Bo3pacranue u yobiBaHHe (YHKIIMH, COOTBETCTBUE BO3PACTaHUS U YOBIBAHHUS 2
JKCTpeMyMa (yHKIUY 3HAKY TIPOU3BOTHOM.
B ToM uncie MPAKTHYCCKUX 3aHATUH
[Ipaktuyeckoe 3anstue 13 «3agaun HAa MAKCUMYM U MHHHMYM. ) 2
B ToM uncie MPAKTHYCCKUX 3aHATUH
[IpakTnueckoe 3ansitue 14 «AIroput™ uccieqoBaHus QyHKIIMM U TOCTPOEHUS €€ 2
rpaduka ¢ MOMOUIBIO IPOU3BOIHON
Tema 4.5 HUccnenosanue | Comep:xkaHue
Gyukmuii u mocrpoenue | MccnemnoBanue GyHKIUH HA MOHOTOHHOCTD M IOCTPOCHHUE TPAPHUKOB. 2
Fpa(bI/IKOB B ToM umncie MPAKTHYECCKUX 3aHATHH
[IpakTnueckoe 3ausarue 15 «Iloctpoenne rpadukoB GyHKIHID 2
Tema 4.6 Haumbomwpimee u | Comep:xkaHue
HauMeHbIIIee 3Hayenus | Haxoxxnenue HauOOIbIIEro M HAUMEHBILIETO 3HAYCHUH QYHKITUH. 2
Gynxunm [TocTpoenue rpadukoB ¢ UCMOIB30BAHUEM alllapaTa MaTEMaTHYECKOTO aHaIn3a. 2
Tema 4.7 Haxoxnaenue | [IpodeccHoHATBLHO-OPHEHTHPOBAHHOE coaep:KaHue (conep:kanue
ONTUMAJIBHOTO PE3yJIbTaTa | MPUKJIATHOT0 MOIYJIS)
C MOMOIIBIO IIPOM3BOJAHOM | HamMeHbIee 1 HanboJibliee 3HaueHue (pyHKIIHH. 2
B IPAKTUYECKUX 3a/a9ax IIpuMenenne npuemMa ONTUMHU3ALMH IIPU U3YyYEHUHU TEKCTOBBIX 3a7a4. 2
Pemienue TekcToBBIX 3a1a4. 2
Tema 4.8 IlepBoobpaznas | Comep:xxanue
GyHKIHH. IIpaBwia | O3HaKOMIIEHHE C MOHSATHEM WHTETpaia u nepBooOpasHoit ans GyHkuuu y=f(x). 2
HaxO0XJIeHUs Tabmuna Qopmyn [uisi HaxoXISHHS MepBOOOpasHbIX. M3ydyeHue mpaBuiia 2
MepBOOOPa3HBIX BBIUHCIICHHS I1EPBOOOPA3HOM.
B TOM 4Mc/ie IpaKTUYeCKUX 3aHATHI
[Ipaktuyeckoe 3anatue 16 «PemeHue 3amau Ha CBsA3b IEpPBOOOpa3HON u ee 2

IPOM3BOJIHOM, BBIYHMCIICHUE TIEPBOOOPA3HOM JUTsl JAHHOM (DyHKLIUN

Tema 4.9 IImomans

Conepxanue
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KPUBOJIMHEWHOU
Tpareuuu. dopmyna
Herorona — JleitOuuna

3ajauy, OPUBOJAIIME K IOHSTHIO ONPEACIIEHHOTO MHTErpaja — O BBIUYMCIEHUU
IJIOINAAM KpUBOJMHEHHOM Tpanenuu. I[loHATHEe onpenesn€éHHOro MHTErpania.
I'eomerpuueckuii n GpU3MUECKU CMBICI OnpeeeHHOTo nHTerpaita. dopmymna
Herorona— Jleiibnuna.

B Tom uuncie MPAKTHYECCKUX 3aHATHH

[Ipaktuueckoe 3ausatue 17 «Pemenue 3amady Ha NPUMEHEHHE HHTErpaia Ui 2
BBIYUCIICHUS (PU3UYECKUX BEJIMUMH U TUTOIIACH
Tema 4.10 Pemenue 3anau. | Comepxanue
[IponsBoHas n | @opmynsl u mpaBuwia guddepenurpoBanHus. Haubonbpiiee u  HauMeHblIee 2
nepBooOpa3Hast PyHKUUU. | 3HAYCHUS (DYHKITUH.
HccnenoBanue GyHKINN ¢ TOMOIIBIO POU3BOTHOM. 2
Paznen 5 Ilpsimble u 24
II0OCKOCTH B
NMPOCTPAHCTBE.
KoopauHatbl M BEeKTOPBI
B IIPOCTPAHCTBE
Tema 5.1. OcHoBHble | Comep:kanue
noHATus  crepeoMerpuu. | [Ipeamer crepeomerpuu. OCHOBHBIC TOHATHS (TOYKA, TpsMasi, IUIOCKOCTb, 2
Pacnionosxenne npsMeiX u | mpoctpaHcTBo). OCHOBHBIE  aKCHOMBI — crepeoMerpuu. I[lepecekarommecs,
IJI0CKOCTEM napajieIbHbIC U CKPEITUBAIOIINECS MPSIMbIC. OK-01. OK-03
Yron Mexay mOpsAMBIMH B MpocTpaHCcTBe. [leprneHauKyaspHOCTh MPSIMBbIX. 2 ’ ’
OK-04, OK-07, IIK
OcHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPHI. 23
Tema 5.2. | Conep:kanue
[MapamnensHocTs npsamelx, | [lapamnensHbie npsmas U ockocTb. Onpenenenue. [Ipusnak. CBoicTBA. 2
npsMoi  u 1uiockoct, | [Tapamnensubie iockoctu. Onpenencuue. [Ipusznak. CBoiicTBa.
IJIOCKOCTEN Terpasap u ero osnementsl. [lapamnenenunen u ero snemeHnthl. CBoMCTBa
INPOTUBOMOJIOKHBIX TpaHell M aAuaroHaned mnapamienenunena. Ilocrpoenue
OCHOBHBIX CEYEHUU.
Tema 5.3. | Conep:kanmne
[lepneHaMKyIIpHOCTH [lepnennukynapusie npsmeie. [lapamnensHble TpsMble, MEPHICHIUKYISIPHBIE K
MPSIMBIX, MPSIMOA U | MUIOCKOCTH. 2

IIIIOCKOCTH, IITTOCKO cTen

[Ipu3Hak nepneHMKyIIpHOCTU IPSIMOM U IIJIOCKOCTH
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Tema 5.4. Ilepnenaukynsap | Conep:xanue
¥ HakiIoHHad. Teopema o | [Teprenmukynsp ¥ HAKIOHHAsA. TeopeMa o TPeX MepIeHINKYIAPAX. YTOM MEXIy 2
TPEX ICPICHNKYIIApaxX IPSIMOM U INIOCKOCTBIO.
VYroa mexay miockocTsamu. [leprnenaAuKysipHbIE IIOCKOCTH.
Paccrosinus B mpocTpaHCTBE.
Tema 5.5. Koopaunatel u | Conepxanue
BEKTOPBI B IPOCTPAHCTBE | JlekapTOBBI KOOPIAMHATHI B MpOCTpaHCTBE. BekTopkl B mpocTpancTee. CioxeHue U 2
BBIYMTAHHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha uncio. CKansipHOe NpOU3BEICHHE
BEKTOPOB.
B Tom uunciae MPaAKTHYCCKUX 3aHATHH
[MpakTuaeckoe 3ansatue 18 «IIpocreiinme 3a1auu B KOOPIUHATAX) 2
Tema 5.6. Ilpsimbie wu | [IpodeccnoHaIbLHO-OPHEHTHPOBAHHOE COlep KaHue (CoaepKaHue
MJI0CKOCTH B | IPUKJIATHOTO0 MOJYJISA)
MIPAKTUYECKUX 3a7adax B3anMHOe pacnosiokeHue NpsIMbIX B IpocTpaHcTBe. [lapamiensHOCTh NpsMON U 2
IIJIOCKOCTH, NapaJIJICIBHOCTD IIJIOCKOCTEH, EPICHAUKYIIIPHOCTD MIJIOCKOCTEN.
Pacnonoxenue npsAMBIX M IUIOCKOCTEH B OKpyXaroleM Mupe (mpupoze, 2
aApPXUTEKTYpE, TEXHUKE).
Pemenne npakTMKO-OpUEHTUPOBAHHBIX 33a4. 2
Pa3BuTHe NpoCTpaHCTBEHHOTO MBIIUICHUS yYaIlUXCsl HAYAJIBHBIX KJIACCOB. 2
Tema 5.7 Pemenue 3anau. | Comepxkanue
IIpamble ©  1UIOCKOCTH, | PacmonokeHne mpsiMbIX W TUIOCKOCTEH B MPOCTpaHCTBE. [lepHeHIUKYISIpHOCTD U 2
KOOPJMHATHI U BEKTOPHI B | MAPAJUIEIBHOCTh HPSAMBIX W INIOCKOCTEH. JlekapTOBBI ~ KOOpPAMHATHL B
IIPOCTPAHCTBE IIPOCTPAHCTBE.
Bektopel B mpoctpaHcTBe. Cll0KEHME W BBIYMTAHHE BEKTOPOB. YMHOXKCHHE
BEKTOpa Ha uncio. KoopanHatel BeKTOpa.
Pazpnen 6. 20

MHOrorpaHHMKH 4 TeJa
BpallleHUsA

Tema 6.1 [Ipusma,

Conepxanue
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napajuieJenuIie/, KyO,
InmupaMnua U uxX CCHCHUsA

[Ipu3Mma (HakioHHas, npsiMasi, NpaBuibHAs) U €€ aneMeHThl. [lapamienenunen.
CpoiicTBa npsMoyrojpHoro napaenenunena. Ky6. [lupamuna u €€ sneMeHTHI.
[IpaBuibHas nupamMuaa.

Tema 6.2 IlpaBuinbHBIE
MHOTOT'PaHHHUKH B KH3HH

Conepxanue

[Inomans  moBepxHOocTH  MHOrorpaHHukoB.  IIpocreiimme — koMOMHaUUU
MHOTOI'PAaHHUKOB. BBIUuCiIeHHE 37IEMEHTOB MPOCTPAHCTBEHHBIX Guryp (péodpa,
JaroHand, yriel). [IpaBuiibHble MHOTOTpaHHUKHU.

Tema 6.3
unuuap, KoHYC, Wap u
UX CEUYECHHUS

Conepxanue

Hununaap, xoHyc, chepa u map. OCHOBHbIE CBOMCTBa MPSIMOI0 KPyroBOTO
LUAJIMHJPA, IPSMOTO KPYrOBOTO KOHYCA.

B Tom uuncie MPAKTHYCCKUX 3aHATHH

[Mpaktnyeckoe 3ansatue 19 «M300pakeHne Tenm BpameHHs Ha TUIOCKOCTH.
[IpencraBnenue 06 yceu€HHOM KOHYCE»

B Tom uuncie MPAKTHYECCKUX 3aHATHH

[Ipaktnueckoe 3ansatue 20 «CedeHus koHyca (TapajuieIbHOE OCHOBAHUIO H
MpoXoJsiiee dYepe3  BEpIIMHY), CEYCHHs I[WIuHApa (TMapauienbHO |
MEPIICHANKYIISIPHO OCH), CEUYCHUSX IIapa. Pa3BEépTka IIMHAPA 1 KOHYCa»

Tema 6.4 OObeMbl H
IUIOMIAJX  TIOBEPXHOCTEH
TEeN

Conep:xanue

O6beM mpsiMoyrosibHOTO mMapaienenumena. OoveM kyda. OO0beMbl TPAMOi
NpU3MbI 1 TUHIpa. OO0beMbl THpaMuIIbl U KoHyca. OOBbeM mapa

Tema 6.5 [Tpumepsr
CUMMeTpHii B mpodeccuu

IIpodeccnonabHO-OpUEHTUPOBAHHOE
NMPUKJIAJTHOT0 MOYJIA)

cojepKaHue (comep:xanue

[TonsiTHE O CUMMETPHH B IPOCTPAHCTBE (LIEHTPAJIbHAS, OCEBas, 3epKaIbHas).

O06001eHre NpeaCTaBIeHU O MPaBWIBHBIX MHOTOIPAHHUKAxX (TeTpas’ap, Kyo,
OKTa’Ip, JOJEKAIP, UKOCAIP).

Ocob6enHoctu (hopMUpPOBaHMS MPEACTABICHUNA O CHUMMETPUH y JETe HadalbHBIX
KJIaCCOB.

Tema 6.6 Pemenue 3amad.
MHororpaHHukn # Tena
BpalleHuUs

Conepxanue

OO0BbeMbI 1 Iomaau rMoBEPXHOCTHU MHOTOTPAHHUKOB U TCJI BpAllICHHA.

OK-01, OK-04,
OK-06, OK-07
I1K 2.3
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Paznen 7. DjemeHTHI 14

TEOpUH BepPOSITHOCTeH M

MaTeMaTH4eCKoil

CTATUCTHKHU

Tema 7.1 Coo0piTHe, | Conmepxkanue yaeOHOTO MaTepuaia

BEPOSTHOCTh coObITUsA. | COBMECTHBIE M HECOBMECTHBIE COOBITHs. TeopeMbl O BEPOSTHOCTH CYMMBI 2

CroxeHME W yMHOXKEHME | COOBITHH. YCIOBHAas BEPOSITHOCTh. 3aBHCHMBIE W HE3aBUCHMBIC  COOBITHS.

BEPOSATHOCTEMN Teopembl 0 BEpOSTHOCTH IPOU3BEICHUS COOBITUI.

Tema 7.2 BepositHocts B | [IpodeccnoHaIbHO-OPHEHTHPOBAHHOE coaepkaHue (conepkanue

npodeccunoHalIbHBIX NPHUKJIATHOTO MOIYJIA)

3aj1ayax OTtHOcHTeNbHAs YaCTOTa COOBITHUS, CBOWCTBO €€ YCTONYNBOCTH. 2 OK-02, OK-03, OK-
Crartuctuueckoe onpeneneHne BeposTHOCTU. O1ieHKa BEpOSTHOCTH COOBITHSI. 2 05
Maremaruueckass TPaMOTHOCTb COCTAaBJIEHMSI CTaTHCTUYECKON  OTYETHOCTH 2 K 2.3.
YUUTENS HaYaJIbHBIX KJIACCOB.

Tema 7.3 uckpernas | Comep:xkanue

ciy4daiHas BENMYMHA, | Bunbl cnydaitHeix BenuuyuH. OnpenesieHue JUCKPETHOW CllydallHOW BEJIWYUHBI. 2

3aKOH €€ paclupeneiIeHus 3aKkOH pachpelneneHus JTUCKPETHOM ciydalHOM BenuuuHbl. Ee 4ucioBbie
XapaKTEPUCTHUKHU.

Tema 7.4 3anauu | Conep:kanue

MaTeMaTH4eCKOU Co0bITHeE, BepoATHOCTh COObITHA. ClI0)KEHHE U YMHO)KEHHE BEPOSTHOCTEH. 2

CTaTUCTUKH. JluckpeTHas ciyvaiiHas BeIMYHHA.

DeMEeHThI TEOpUU

BEPOSITHOCTEN U | B ToM ynciie NpaKTHYECKUX 3aHATHH

MaTeMaTH4eCKOU
[Ipaktnueckoe 3ansatue 21 «llepBudnas 00pabOTKa CTATUCTUYECKUX JTAHHBIX) 2

CTaTUCTUKU

KouncyabTanun 4

ITpomeskyTouHas aTrecTamus (IK3aMeH) 12

O0bem o0pa3oBaTeIbHOM NPOrpaMMbl Y4e0HOM JHCIUIITTHHBI 232
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3. YCJOBUS PEAJIN3ALIAN ITIPOT' PAMMBI YYEBHOM JUCIIUILIVHBI

3.1. Jnsa peanu3zalyiy MporpaMMbl YU€OHON JUCHUIUIMHBI JOJKHBI OBITH MPETYCMOTPEHBI
CIICAYIOIINE CIeIIUATbHbBIC TOMEIICHHS:

Kabuner MaremMaTHKH, OCHAIIEHHBIN 000PyI0BaHHEM:

- KJIaccHas JI0CKa, pabouee MEeCTO IpenojaBaTessi, ydYeHHYECKHE CTOIIbI, CTYIIbs
TEXHUYECKUMHU CPEACTBAMH OOYUCHHUS

- 11K, Bugeomnpoexrop

3.2. NudopmanmnoHHoe obecnievyeHne peaTn3aluu MporpaMmsbl

3.2.1. IleyaTHble U3AAHUA

1. Maremaruka: anredpa ¥ Havyajla MaTeMaTHYECKOTO aHallU3a, reoMeTpus. Anredpa W Haudasa
MaTemarudeckoro amamms3a. 10-11 xmacceer [Tekcr]| : y4eOHHK a1t 00meoOpa3oBaTENbHBIX
opranu3amuii : 0a30BbId U yrnyonéunsiii ypouu / [III. A. Anumos, 0. M. Komsrun, M. B.
TxauéBa u 1p.]. - 3-e u3n. - Mocksa : [Ipocsemenue, 2019

2. 'eometpus. 10-11 k1. : yueb. s 00meoOpa3oBar. opr. ¢ IpUIL. Ha 3JEKTPOH. HOcUTeNe / aBT.
: JI. C. AranacsH, B. @. bByry3os, C. b. Kagomres [u np.]. — 3-e uza. — Mockga : [Ipoceernie-
Hue, 2014

3. Marematuka: anreOpa W Hadajla MaTeMaTHYeCKOro aHanmusa, reomerpus. [eomerpus. 10
kiaace. YrnyOonéuueiii ypoBeHb [Tekct] : yduebnoe mocobme / A. T. Mepsmak, 1. A.
Homupogckuii, B. M. Tlonsxos ; mox penakmaueit B. E. [Togonsckoro. - 2-e usn., crep. - MockBa
: Bearana-I'pad, 2019

4., Mepamsik A. I'. Maremaruka: anreOpa ¥ Hadaja MaTeMaTHYECKOTO aHayM3a, TeOMETPHS.
I'eometpus. 11 knacc. Yrayonéunsiii yposenb. DDV / A.T'. Mep3msixk, [[.A. Homuposckuii, B.M.

[TonaxoB. - Mocksa : [Ipocsemenune, 2020

3.2.2. DJeKTpOHHbIE U31aHus (JJIEKTPOHHbIE Pecypchl)

1. boromonoB, H. B. MaremaTtuka. AnreOpa u Hadana aHaim3a. bazoBeiii ypoeHb: 10—11

KJIacChl : Y4eOHMK JuIsi cpeaHero ooOmiero obOpaszoBanusi / H. B. boromomoB. — Mockaa :
NznarensctBO FOpaiit, 2023. — 241 ¢. — (O6meoo6pazoatenpHbli mukia). — ISBN 978-5-534-
16084-0. — Tekct : smektponnsiii // OOpasoBarenbHas tiathopma IOpair [caiit]. —

URL.: https://urait.ru/bcode/530391

2.0narckas, H. 0. Teopus BeposiTHOCTEHl M MaTeMaTWdecKas CTATUCTUKA U HHKEHEPHO-
TEXHHYECKUX HANpaBJICHWH : Yy4eOHMK U mpakTukyM s By3oB/ H. FO. Dnatckas,
E. P. Xakumymnun. — MockBa : UzmarensctBo IOpaiit, 2023. — 399 c¢. — (Bsicmee
obpaszoBanue). — ISBN 978-5-534-02662-7. — Tekcr : asektponHblii // OOpazoBarenbHas
mwiaropma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511231

3. Poccuiickas anektponHas mkosa https://resh.edu.ru/
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHSI YYEFHOI

JAUCHOUIIJIMHBbI
Dopmupyemovie Pezynomamul 06yuenus Memoowvl ouenku
Komnemenyuu
OK, IIK
OK 01 1) BiaseHHEe METOJaMH JOKa3aTelbCTB, | TecTupoBaHHe
OK 02 aIrOpUTMaMK  PELICHMs  3a1a4;  YMCHHUE | YCTHBIH 0mpoc
OK 03 (GopmynmupoBaTh  ONpeneneHus, aKCHMOMBI M | M areMaTHuecKumii
OK 04 TEOpEeMbI,  MPUMEHATh WX, IPOBOIUTH
OK 05 JIOKa3aTeJIbHbIE PACCY)K/IEHUS B XOJE PELICHUS JUICTAtT
OK 06 sa7a; NunuBunyanbHas
OK 07 2) yMeHHE OmepupoBaTh MNOHATHsMHE: | CAMOCTOATCILHAMN
K 2.1 CTenmeHb uucna, norapudm umcia; ymenue | pabora
IK 2.3 BBIMIOJIHATH ~ BBIUMCIEHWE  3Ha4deHWil  u | IlpencrasieHue
pe0OpasoBaHUs BBIPOKEHHI CO CTENCHAMH H | pe3ynbTaToB
norapudpmamu,  mpeoOpasoBaHUs  JIPOOHO-

palMOHANBHBIX BBIPAKEHUN;
3) yMeHHE ONEpPHUPOBATh MOHATHIMH:

panroHalbHBIE, UPPALMOHAIBHBIE,
IIOKAa3aTeJIbHbIE, CTEIICHHBIE,
norapudmuyeckue, TPUTOHOMETPUYECKHE

yYpaBHEHUS U HEPABEHCTBA, UX CHCTEMBI,

4) yMeHHEe OIEepPHPOBATh TMOHITHUSIMHU:
(dbyHKIMS, HETpepbIBHAS byHKIHA,
MPOU3BOJIHAS, TIEPBOOOpa3Hasl, OMpEACICHHBIN
WHTETpaj; yMEHHE HaXOIUTh MPOU3BOJHBIC

3JIEMEHTapPHBIX byHKIMH, UCIIOJIB3YS
CIpaBOYHBbIE  MaTepuaibl; HCCIEAOBaTh B
IPOCTEHIINX CIIydasx byHKIIUN Ha
MOHOTOHHOCTb, HAaxXOJUTh HauOoJbLINE U
HauMEHbIINE 3HA4YeHUs (YHKUUH; CTPOUTH
rpa@uky MHOTOWJIEHOB C HCIIOJIb30BAHUEM
anmnapara MaTeMaTHYeCKOTO aHaIn3a;

OPUMEHSTh MPOU3BOJHYIO IIPU PELICHUH 3a/ad
Ha JIBUKECHHE; pemiarthb MPAKTHKO-
OpUEHTUPOBAaHHBIC 3a/layd Ha HAUOOJIBIINE U
HaUMEHbBIIINE 3HAYEHUS, Ha HAXOXJCHUE MyTH,
CKOPOCTH U YCKOPEHHUS;

5) yMmeHue omnepupoBaTh MOHATHSIMU:

pauuoHanpHas ~ (QYHKOMS,  [OKa3aTesbHas
GyHKIUS, CTeneHHas byHKIM,
aorapupmMuyecKas byHKIM,
TPUTOHOMETpUYECKHE  (QYHKIUH, OOpaTHbIE
GyHKUIMU;  yMEHUE  CTPOUTH rpaduku

U3y4YeHHBIX (DYHKIMHA, HMCMOIB30BaTh rpaduku
IIPU U3Yy4EHUH ITPOLIECCOB M 3aBUCUMOCTEN, ITPU
pelIeHNH 3a/1a4 U3 JPYruX YU4eOHBIX MPEIMETOB
W 3a7a4 U3 peaJbHON JKU3HU; BbIpaXaThb
(opMynaMu 3aBUCUMOCTH MEX/1y BEIMUMHAMU;
6) yMmeHume pemaTh TEKCTOBBIC 3a/a4u
pa3HbIX THIOB (B TOM 4YKCJIE Ha MPOLEHTHI,

MPAKTHYECKUX paboT
3anuTa TBOPYECKUX
pabot

3amura
WHIMBUTYTbHBIX
MIPOCKTOB
KontposbHas pabora

BrinmonHenue 3aganuii Ha

OK3aMCHEC
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JOJM W 4YacTH, Ha JBW)XKEHHE, padoTy,
CTOMMOCTb TOBapOB U YCIIYT, HAJIOTH, 3a/1a4 U3
o0nacTi ynpaBieHHUS JUYHBIMH U CEMEHHBIMH
¢uHaHCAMMN); COCTaBJIATh BBIPAXKEHUS,
YpaBHEHUS, HEPAaBEHCTBA M HX CHUCTEMBI II0
YCIIOBMIO 33Ja4M, HCCIEA0BaTh IIOJy4YEHHOE
pelleHne M OLIEHMBATh IPaBIONOJ00HOCTH

pe3yIbTATOB;

7) yMEHHE OIEepUPOBATh MOHATHIMHU:
cpenHee apudmernueckoe, Me/fana,
HauOOoJIbIIIee ¥ HAMMEHBIIICE 3HAYCHUS, pa3MaXx,
JIMCTICPCHS, CTaH/IapTHOE OTKIJIOHEHHE
YHCIIOBOTO  Habopa; yMEHHE  M3BJIEKaTh,
UHTEPIPETUPOBATH uH(popMaIuIo,

MPEJCTAaBICHHYIO B Ta0NMIaX, HA JHarpaMMax,
rpaduKax, OTPa)KarOIIy0 CBOWCTBA pPEaTbHBIX
MpOIECCOB W SIBJICHWH;  TIPEJICTAaBIATH
WHGOPMAIIHIO C TIOMOIIBIO TAOJHUIl U AHArPaMM;
WCCIIeIOBAaTh CTAaTHCTHUYECKUE IAaHHBIC, B TOM
qrciie ¢ MPUMEHEHUEM rpapuIeckux METOI0B U
AIIEKTPOHHBIX CPEJICTB;

8) ymeHue omnepupoBaTh MOHITHSIMU:
CIydallHbIil ONBIT W cllydyaiiHOe COOBITHE,
BEPOSITHOCTh CIy4alHOrO COOBITHS; yMEHUE
BBIYHCIISATE BEPOSITHOCTH C HCIOJIb30BaHUEM
rpau4ecKuXx METOJIOB; NMPUMEHATH (POPMYIIbI
CIOXEHHSI ¥  YMHOXEHHsSI  BEpOSTHOCTEH,
KOoMOMHATOpHBIE (aKTBI W (QOPMYJBl  TpHU
pelleHuH  3aJay; OLCHUBATb BEPOATHOCTH
peaIbHBIX coOBITHIA; 3HaKOMCTBO co
CIydallHBIMHU BEJIMYMHAMH, YMEHHUE MPHUBOJUTH
IPUMEpHI MPOSIBIICHUS 3aKOHA OOJIBIINX YKCEN B
MPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSIX;

9) yMmeHHe ONepUpoBaTh MOHATHUSIMU:
TOYKa, TNpsMas, IUIOCKOCTb, IPOCTPAHCTBO,
JBYTPAHHBINA YTOJI, CKPEHIMBAIOIINECS MPsMbIE,
napajuieIbHOCTh M MEPHEHAUKYISPHOCTD
OPSIMBIX U TJIOCKOCTEH, Yrod MEXIY MPsIMBbIMHU,
yroil MeXAy MpsSMONW M IUIOCKOCTBIO, Yol
MEX1y TUIOCKOCTSIMHU, PACCTOSIHHE OT TOYKH JIO
IUIOCKOCTH, PAacCTOSIHUE MEXIy HPSIMBIMHU,
paccTosiHUE MEeXAy IUIOCKOCTSMHU; YMEHUe
UCIIOJIb30BaTh NMPH PELICHUU 3a/1a4 U3y4YeHHbIE
GakThl W TEOpeMbl IUIAHUMETPUU; YMEHHE
OILICHUBAaTh pa3Mepbl OOBEKTOB OKPY)KAIOLIETO
MUDA;

10) yMmeHue oOmepUPOBaTh MOHATHIMHU:
MHOTOI'PaHHUK, CEYeHHE MHOTOTPAaHHUKA, KYO,
napajuieNienunes, npu3Ma, nupamuia, Gurypa u
MOBEPXHOCTb BpAIllEHUs, IIMIMH/IP, KOHYC, 1Iap,
cdepa, ceueHHs GUTyphl BpaIleHuUs, IUIOCKOCTb,
Kacaromasicsi cepbl, IMIMHIPA, KOHYCa,
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IUIOLIab TOBEPXHOCTU MHUPAMHIbI, IPU3MBI,
KOHyCa, IWIMHApA, IUIomanb cdepsl, 00beM
Ky0a, TpsMOYroJIbHOTO  TapaulelienuIea,
NUpaMH/ibl, IPU3MBI, [IUJINHAPA, KOHYca, 111apa;
yMeHHE  U300pakaTb ~ MHOTOTPAaHHUKUA U
MOBEPXHOCTHU BpAIIEHUS], UX CEUEHUS OT PYKH, C
INOMOUIBI0  YEPTEKHBIX HHCTPYMEHTOB U
ANIEKTPOHHBIX CPEJCTB; YMEHHE Ppaclo3HaBaTh
CUMMETPHUIO B  MPOCTPAHCTBE,  YMEHHE
pacrno3HaBaTh PaBUIbHbIE MHOIOIPAHHUKY;

11) ymMeHue oOmnepHpOBaTh MOHATHIMU:
JBUKEHHE B MPOCTPAHCTBE, MOJO00HBIE (PUTYPHI
B TPOCTPAHCTBE; HCMOJIb30BaTh OTHOILIECHUE
TIJTOIA IEH TOBEPXHOCTENH U 0OBEMOB TI0I00HBIX
¢buryp npu peueHnu 3aaay;

12) yMeHHE BBIYHCISTh TEOMETPUICCKHE
BEJIMYMHBI (JJIMHA, Yroj, IUIOW@aab, OO0beM,
IJIOLIa/1b TOBEPXHOCTH), UCMOIb3ysd U3YUYEHHBIE
(hbopMYIIBI I METO/IBI;

13) yMeHHe OmNepHpOBaTh MOHATHIMHU:
MPSIMOYT OJIbHAs cucrema KOOpJUHAT,
KOOpJIMHATBl TOYKH, BEKTOp, KOOPAMWHATHI
BEKTOpa, CKaJsIpHOE NPOM3BEICHHE,  Yroi
MEXAy  BEKTOpaMH, CyMMa  BEKTOPOB,
MPOU3BEACHNE BEKTOpa Ha YUCJIO; HAXOIUTh C
MOMOIIBI0 HW3YYEHHBIX (OPMYTT KOOPIWHATHI
CeperHbl OTPE3Ka, PACCTOSHUE MEXAY ABYMS
TOYKaMU;

14) ymenue BBIOMpATh ITOIAXOIAIIHN
U3YYEHHBI MeToa [HJs pelleHus 3ajaud,
pacno3HaBaThb ~MaTemMaTuuyeckue (akTel U
MaTeMaTHYeCKUe MOJEIU B TMPUPOTHBIX U
OOLIECTBEHHBIX SIBJICHUAX, B UCKYCCTBE; YMEHHE
IPUBOIUTH pUMEPBI MaTEeMaTHYECKUX
OTKPBITUHA POCCUMCKON U MUPOBOM
MaTeMaTHYeCKON HAYKH.
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