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PabGouass mporpamma y4eOHOU AUCIUIUIMHBI «MaTtemaTuka» pa3padoTaHa B COOTBETCTBUU
¢ TpeboBaHUAMU (heepaTbHOTO TOCYIaPCTBEHHOTO 00pa3oBarenbHoOro cranaapra (naiee - ®I'OC)
cpenHero obmiero odpazoBaHus ¢ yderoMm llpuMepHOl OCHOBHOI 00pa30BaTeIbHON MPOTPAMMBI
cpenHero oOmiero oOpa3oBaHUs, OJOOPEHHON pemieHueM (eaepatbHOro y4eOHO-METOAHYECKOTO
o0beIMHEHNUs 1o 001IeMy 00pa3oBaHut0, MPOTOKO OT 28 utoHs 2016 r. Ne 2/16-3 u dhenepaibHOTO
rOCy/IapCTBEHHOTO 00pa30BaTEeIBHOTO CTAHIAPTAa CPEaHEro MpodeccHoHABLHOTO 00pa3oBaHUs
(mamee - CIIO) mo cnemumansHOocTH 35.02.08 DnekTpudukamus W aBTOMATHU3AIUS CEIBLCKOTO
XO03SICTBA.

Opraau3anus-pa3padoTurk: [IeTyXOBCKMI TEXHHKYM MEXAHW3AlHMH M DAJICKTPUDUKAIUN
CEIBCKOT0 X03McTBa — (huaran dhe1epaabHOro roCyAapCTBEHHOr0 OI0KETHOr0 00pa30BaTeIbHOTO
VUYpEKJIEHUs BEICIIEro obOpasoBanus «KypraHckas TocymnapCTBEHHAs CEIbCKOXO03SHWCTBEHHAs
akanemusa uMenn T.C. Mansnesa» (Ileryxosckuil dunnan PI'50Y BO Kypranckas ['CXA)

PazpaboTumk:

CenuBépcroBa Tarpana JIMuTpueBHa, mpenomaBarelb lleryxoBckoro ¢umunanma PI'EOY BO
Kypranckas I'CXA

OJOBPEHA

MPEIMETHO - IUKJIOBOH KOMHCCHEH OOIMX TYMAHUTAPHBIX M COIUATbHO-DKOHOMUYECKUX
JUACHUILUIMH, MATEMATHYECKUX M €CTECTBEHHOHAYYHBIX TUCIIAILIMH

[TpoTokoun ot 20 despans 2020 r. Ne 06

[Ipencenarens: O.B. KataeBa

N3MEHEHUA PACCMOTPEHbBI

HAa 3aceJaHHH MPEAMETHO-IMKIOBOH KOMHUCCHMHM OOMIMX T'YMAHUTApHBIX U COIMAIBHO-
SKOHOMUYECKUX AUCIUIUIMH, MATEMATHYECKUX U €CTECTBEHHOHAYYHBIX TUCIHUIIINH

[Ipotokon ot 21 suBaps 2021 r. Ne 05

[Ipencenarens: T.M. Tumomenko

N3MEHEHUA PACCMOTPEHBI

Ha 3aceJaHMM MPEJMETHO-LMKIOBOM KOMHUCCMM OOIIMX TyMaHUTApHBIX W COLMAJIBHO-
SKOHOMMYECKUX JTMCUUIUINH, MATEMATUYECKUX U €CTECTBEHHOHAYUHBIX JUCIMILIUH

ITpotokoun ot 10 despans 2022 r. Ne 06

[Ipencenarens: T.M. Tumomenko

N3MEHEHUA PACCMOTPEHBI

Ha 3acelJaHuM MPEAMETHO-IMKIOBOM KOMHUCCHMM OOMIMX T'YMAHUTapHBIX Y COIMAJIbHO-
DKOHOMMYECKUX JUCUUIUINH, MATEMATUYECKUX U €CTECTBEHHOHAYYHBIX JUCUUILINH

IIporoxoin ot 16 deBpans 2023 r. Ne 06

IIpencenarens: T.M. Tumomenko
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1. MACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOM JUCITATLINHBI
«MartemaTuka»

1.1. Ob6aacTs npuMeHeHus padoyeil NporpaMMsl
PabGouass mporpamma ydeOHON  guCHUIUIMHBI  «MaTeMaTuka» SBISIETCS  YacThiO
0011e00pa30BaTENFHOrO LUKIA OCHOBHOHM Npo(decCHOHAIbHOW 00pa30oBaTelbHON MPOTrpaMMbl —
MporpamMMbl TTOATOTOBKH CIEIUAIUCTOB cpeaHero 3BeHa (manee — I[IIICC3) mo cnenuaibHOCTH
CpeaHero mpogeCCHOHATBHOTO 00pa30BaHUs
35.02.08 DnexTpudukalysg 1 aBTOMAaTU3AIUs CEILCKOr0 X03siCTBA.

1.2. MecTo yuyeOHo# nucuunjannbl B crpykrype I[HIICC3

OO0meoOpa3oBarebHble y4eOHBIE MUCHUILIAHBI - Y4eOHBIE MPEIMEThl 005S3aTENbHBIX
npeameTHbix obmacteit ®I'OC COOQO, BrmroyeHHBIE B 001meoopazoBatenbHbii mukia OOIT CITIO Ha
0a3e OCHOBHOTrO 00IIEro oOpa3oBaHMs C MOJYYEHHUEM CPEIHET0 OO0IIero oOpa3oBaHUS C YYETOM
ocauBaeMoii crnenuanbHocT  CIIO. VYueOnag mucoumuinHa «MareMaTukay — SIBISIETCA
00s13aTeNbHON  TUCIMIUIMHON 0011e00pa30BaTeIbHOT0  y4eOHOTO IMKJIA B COOTBETCTBHH C
TEXHOJIOTHYECKHUM MpoduiieM npodhecCHOHaTILHOI0 00pa3oBaHusl.

VY4yeOHast MUCHMIUIMHA M3y4YaeTCsl Ha YIIIyOJCHHOM YPOBHE, OTHOCHTCS K IPEAMETHOU
obnactu «Marematuka u uapopmaruka» GI'OC cpeanero obiiero oopazoBaHusl.

Peanmuzanus conmepkaHuss y4eOHOW TUCHMIUIMHBI TPEATONIATaeT COOJIOJICHHE MPUHIIMIIA
CTPOTOil IPEEeMCTBEHHOCTH IO OTHOIICHHMIO K COJAEP)KaHUIO Kypca «Maremaruka» Ha CTYINEHU
OCHOBHOT0 00111eT0 00pa3oBaHMUsl.

B pamkax wusydeHus AucUMIUIMHBI «MaTemMaTHKa» MOTYT OBITh pPEalu30BaHbl camble
pasHoOOpa3Hble  MEXKIpeIMEeTHble CBs3W. PabGouas mporpamMma  y4eOHOM  JMCHUIUIMHBI
«MartemaTiKa» UMEET MEXKIPEIMETHYI0O CBSI3b C  00Ie00pa3oBaTeNbHBIMU  yYEOHBIMU
mucuuuimHamu «Dusnka», «ActpoHomust», «MHbopMaTiKay, «BBeneHrne B ClIeUaIbHOCTDY.

W3ydyenune y4eOHON  mucuumiiuHbel «MaTemMaTHKa» 3aBEpIIaeTCs MPOMEKYTOUHOU
arrectanueii B ¢opme sk3ameHa B pamkax ocoeHust [IIICC3 Ha 06a3e OCHOBHOro 00mIeTO
oOpa3oBaHHs.

1.3 Illnanupyembie pe3yJbTaThl 0CBOCHHS Y4eOHOIr0 npeaMeTra

N3yuenne wmaremaTuku Ha yriayOJE€HHOM YpOBHE CpeaHero ooiiero oOpa3oBaHHs
obecreynBaeT TOCTHKEHHE CIIEAYIOIINX LIeTei:

— obecnieueHne CHOPMHUPOBAHHOCTH TIPEJICTABICHUH O COLMANBHBIX, KYJIbTYpHBIX |
UCTOPUYECKHX (haKTOpax CTAHOBJICHHS MATEMATUKU;

— obecnieueHne chOpPMHUPOBAHHOCTH JIOTHIECKOTO, AITOPUTMUYECKOTO 1 MaTEMATHIECKOTO
MBIIUICHHUS,

— obecnieueHne CHOPMHPOBAHHOCTH YMEHUH TPHUMEHSATh IONYYCHHBIE 3HAHHS TPU
pElIeHnr pa3NuYHbIX 3aj1ay;

— obecrieueHne CcOPMUPOBAHHOCTH TPEACTABICHHM O MaTeMaTHKe Kak 4acTu
00111€4eTIOBEYECKON KYJIbTYphl, YHHUBEPCAJIBHOM SI3bIKE€ HAYKH, IO3BOJISIOIIEM OIUCHIBATH U
M3y4aTh peasbHbIC TPOLIECCHI U SBIICHHS.

3anauun

® pa3BHBAaTh KOMMYHHKATHBHbIE yMeHHsS ((OpMYIHpOBaTh, apryMEHTHpPOBATH U
KPUTHKOBATh);

e (GopMHpPOBATH OCHOBBI JIOTHUECKOTO MBIIUICHUS B YacTU IPOBEPKHM HCTUHHOCTH H
JIOKHOCTH YTBEPXKJIEHUH, MMOCTPOEHHUS NPUMEPOB M KOHTPIPHUMEPOB, IIETIOUEK YTBEP)KICHHIH,
(GOpMYITHPOBKH OTPUIIAHHH, & TAKXKE HEOOXOAUMBIX M JOCTATOYHBIX YCIOBHI,

e HayyuTh paboTaTh MO ANTOPUTMY, METOJaM TOMCKA aITOPUTMA U ONPEICIICHUIO I'PaHMIL
MPUMEHUMOCTH aJITOPUTMOB.



e B pasmene «leomerpusi» B OONbIICH CTENeHW pa3BUBATh MPOCTPAHCTBEHHBIC
MpescTaBiIeHus U rpaduyeckue MeTobl, 4eM (HopMaIbHOE OMUCAHHE CTEPEOMETPUUYECKUX (PAKTOB.

OcBoeHne copepxkaHus y4eOHON MUCHUIUIMHBI «MaTemaTrukay 00ecleuynBaeT JOCTIKCHUE
CTYICHTAMHU CJIEIYIOIINX PE3yIbTaTOB:

JIMYHOCTHBIX:

- c(hOpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKd M OOIIECTBEHHOW TPAKTHUKH, OCHOBAHHOTO Ha JAUAIOTe KYJIbTYp, a TaKkKe
pa3nuuHbIX (OpPM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHHE CBOEIO MECTA B MOJUKYIBTYPHOM MUDE;

- cOpMHPOBAHHOCTH OCHOB CaMOpPA3BUTHS U CAMOBOCIUTAHHS B COOTBETCTBUH C
oOIIeUeIOBEYECKUMU LIEHHOCTSIMH M HJeallaMd  TPa)<JIaHCKOro OO0IIecTBa; TOTOBHOCTb U
CIIOCOOHOCTH K CAMOCTOSITEIIbHOM, TBOPYECKOI M OTBETCTBEHHOM IESATEIHLHOCTH;

- TOJEPAaHTHOE CO3HAaHHE U TMOBEJACHHE B TMOJUKYJIBTYPHOM MHpE, TOTOBHOCTh U
CIIOCOOHOCTh BECTH JTUAJIOT C JAPYTUMH JIIOJbMH, TOCTUTATh B HEM B3aMMOIOHUMAHHUS, HAXOAUTh
olmiye Henu M COTPYIHUYATh Ui MX JOCTHXKEHHUS, CIIOCOOHOCTH MPOTHUBOCTOSTH HICOJIOTUHU
HKCTpEMHU3Ma, HAIMOHAIN3MA, KCEHO(POOHH, AMCKPUMMHAIMHM MO COLMAIBHBIM, PEIUTHO3HBIM,
PacoBbIM, HALIMOHAIBHBIM MPU3HAKAM U IPYTUM HETaTUBHBIM COLIUAJIBHBIM SIBJICHUSM;

- HaBBbIKM COTPYJHHYECTBA CO CBEPCTHUKAMH, AETbMU MJAJLIET0 BO3PACTa, B3POCIBIMU B
00pa3oBaTenbHOM, OOIIECTBEHHO MOJIE3HOM, y4eOHO-HCCIEeI0BaTENbCKOM, MPOSKTHOH U JIPYTUX
BUJIaX JIEATEIbHOCTH;

- HpPABCTBEHHOE CO3HAHHME M IIOBEJICHUE HA OCHOBE YCBOEHHUS OOIEYETOBEUYECKUX
LICHHOCTEIA;

- TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO, B TOM 4YHCIIE CaMOOOpa30BaHWIO, Ha
MPOTSHKEHUH BCEH JKU3HU; CO3HATEIILHOE OTHOIIIEHUE K HEMPEPHIBHOMY 00pa30BaHHUIO KaK YCIOBHIO
YCTEIHOW MPOPECCHOHATBHON M O0IIECTBEHHOM JIeATEIIBHOCTH;

- ACTETUYECKOE OTHOLICHHE K MHUPY, BKIOUYAs 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, OOLIECTBEHHBIX OTHOLICHMUIA;

- OCO3HaHHBII BBIOOP Oynymied mpodeccuy U BO3MOXKHOCTEH peann3anuu COOCTBEHHBIX
’KM3HEHHBIX TJIAHOB; OTHOIIICHHE K MPO(PECCHOHATBHOM IEATEFHOCTH KaK BO3MOKHOCTH YJYacTHS B
pEIlIeHNH JIUYHBIX, O0IIECTBEHHBIX, TOCYAaPCTBEHHBIX, O0IICHAIIMOHAIBHBIX MTPOOIIeM

MeTanpeIMeTHbIX:

MeranpeamMeTHble  pe3ysibTaThl OCBOEHUS OCHOBHOW 0Opa3oBaTeIbHOW MpPOTrpamMMbl
MPEeJCTaBIIeHbI TPEMs IPyIIaMi YHUBEPCAIbHBIX YueOHbIX aeiicTBuit (YV ).

PeryasiTuBHble yHUBepcaibHbIe y4eOHbIe 1eiiCTBUSA:

- yYMEHHE CaMOCTOATEIBHO OIpPEACNATh LEIU [JEATEIbHOCTH M COCTABJIATH ILIAHBI
NEATEIbHOCTH;  CAMOCTOSITEIBHO  OCYHIECTBISATh,  KOHTPOJIUPOBATH U KOPPEKTHUPOBATH
JEeATEIbHOCTD; UCIIOJIB30BaTh BCE BO3MOXKHBIE PECYPCHI I JOCTHUKCHUS IOCTABICHHBIX LIEJIEH U
pean3alyiy MIaHoB JeSTeNbHOCTH; BIOMPATh YCIEIIHbIE CTPATETUH B PA3JIMYHBIX CUTYaIUsX;

- BJaJICHHE HaBbIKAMU T[103HABATEIbHOM pe(IeKCMM Kak OCO3HAaHUS COBEpIIAeMbIX
JNEUCTBUNA M MBICIIMTENIBHBIX IIPOLIECCOB, UX PE3YyJIbTAaTOB MU OCHOBAHWM, I'PAHUI] CBOETO 3HAHUA U
HE3HaHUs, HOBBIX ITO3HABATEIBHBIX 3a1a4 U CPEACTB UX JOCTHKCHHUS.

- YMEHHE CaMOCTOSITEIbHO OLICHUBATh U MPUHUMATh PELICHUs, ONPEACIIAIOINE CTPATETHIO
MIOBEJICHUS, C YYETOM I'PaXAAHCKUX U HPABCTBEHHBIX LICHHOCTEH;

Ilo3HaBaTebHBbIC YHHBeEPCAIbHbIC Y4eOHbIe NeHCTBHS

- BJIJICHHE HaBBIKAMU I03HABATENIbHOW, Y4eOHO-MCCIIEOBATENLCKOM W  MPOEKTHOM
NesITeNIbHOCTH, HaBbIKaMU pa3peleHus: mpodiieM; CioCOOHOCTh U TOTOBHOCTh K CAMOCTOSATEILHOMY
IIOMCKY METOJIOB PEIICHUS IIPAKTUYECKUX 3a]a4, IPUMEHEHUIO PA3JIMYHbIX METOJOB IIO3HAHMS;

- TOTOBHOCTh M CHOCOOHOCTh K CAMOCTOATEIbHOW HH(POPMAIMOHHO-TIO3HABATEIHHON
NS TeTbHOCTH, BJIQJICHUE HABBIKAMH MOJTYyYEHHS HEO0OXOAUMONW MHPOPMALIMU U3 CIOBapell pa3HbIX
TUIIOB, YMEHUE OPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHUKAX MH(OPMALIUU, KPUTUUECKH OLIEHUBATh
Y MHTEPIIPETUPOBATH MH(OPMAIIHIO, ITOTyJaeMYI0 U3 Pa3IMYHbIX HCTOYHUKOB;

- YMEHHE UCMOJb30BaTh CPeACTBA MH()OPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUI
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(manee - UKT) B pemieHWH KOTHUTUBHBIX, KOMMYHUKATHUBHBIX WM OpPraHU3AI[MOHHBIX 3a1a4 C
coOmoieHneM TpeOOBaHUM IPTrOHOMHKH, TEXHUKH O€30MaCHOCTH, THTUEHBI, PECYpCOCOEpeKEHN,
MPABOBBIX M ATHYECKUX HOPM, HOPM MH(OPMAIIMOHHON 0€301acHOCTH.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

- yYMEHHE NPOAYKTUBHO OOIIATbCd W B3aWMOJAEWCTBOBAaTH B IIPOLIECCE COBMECTHOM
NeSITeNIbHOCTH, YYUTHIBATh MO3UIMH JPYTUX YYACTHHKOB JEATENBHOCTH, 3(P(HEKTUBHO pa3peliarh
KOH(JIUKTBI,

- BJAQJICHUE S3BIKOBBIMU CpPEJCTBAMH - YMEHHUE SICHO, JIOTUYHO U TOYHO H3JIaraTh CBOIO
TOYKY 3pCHUSA, UCIIOJIB30BATh a/ICKBATHBIC A3BIKOBBIC CPCACTBA,

IIpeameTHbIX:

- c(hOpMUPOBAHHOCTH MPEACTABICHUI O MaTeMaTHKE KaK YaCTH MHPOBOU KYJIBTYpPHI U O
MECTe MaTeMaTHUKd B COBPEMEHHOW IMBWJIM3AIMH, O CIOCO0AaX OINMUCAaHUS HAa MaTEeMATHYECKOM
SI3bIKE SIBJICHUN peaibHOTrO MUPA;

- c(OpPMHUPOBAHHOCTH TPEJICTABICHH O MATEMAaTUYECKUX TOHATHUAX KAK O BaKHEHIIHMX
MaTeMaTUYECKUX MOJENAX, MO3BOJSIOMIMX ONUCHIBATh M HU3y4daThb Pa3HbIC IMPOLIECCHl U SIBJICHUS,
IMOHUMaHUE BO3MOXKHOCTU aKCUOMAaTHYECKOTO MOCTPOEHUSI MATEMATHYECKUX TEOPUI;

- BJIaJICHUE METOJaMHU JI0Ka3aTeJbCTB U AJTOPUTMOB PEUICHUS; YMEHHUE UX NPUMEHSTH,
MPOBOJUTH JI0KA3aTEJIbHBIE PACCYKICHHUS B XOJ/I€ PEIICHUS 3a/1a4;

- BJIAJICHUE CTAHJAPTHBIMU MPUEMAMH PEIICHHUS PAUUOHAIbHBIX WU HPpPALUOHAIbHBIX,
MOKA3aTeNIbHbIX, CTENEHHbIX, TPUTOHOMETPUYECKHX YPAaBHEHU UM HEPABEHCTB, HUX CHCTEM;
HCII0JIb30BAaHUE TOTOBBIX KOMITBIOTEPHBIX MPOrPaMM, B TOM YMCIIE€ JJII MTOMCKA IYTH PELICHUS U
WJUTIOCTPALIMKU PELIEHUS YPABHEHUN U HEPABEHCTB;

- chOpMUPOBAHHOCTh MPEACTABICHUNA 00 OCHOBHBIX MOHATHSIX, HUICSIX U METOAaX
MaTE€MaTHYECKOr0 aHAJIN3a;

- BJIaJICHUE OCHOBHBIMU MOHATUSIMU O IUIOCKMX U IMPOCTPAHCTBEHHBIX TI'€OMETPUUYECKUX
¢durypax, MX OCHOBHBIX CBOMCTBaX; COPMHUPOBAHHOCTh YMEHHS pACIIO3HABATh HA YEPTEKAX,
MOJENSIX W B pEAIbHOM MHpE TIeoMeTpHueckne (Urypbl; MpPUMEHEHHUE H3yYEHHBIX CBOWCTB
reoMeTpuueckux Guryp u GopMyIl s pEIICHUs TeOMETPUICCKUX 3a7ad M 3a/1a4 C MPaAKTUICCKUM
CoJIepKaHUEM;

- c(opMUpPOBaHHOCTH  TPEICTABIEHUNA O Tpolleccax MW SBJICHUAX, HMEIOIIUX
BEPOATHOCTHBIN XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEaTbHOM MHpE, 00 OCHOBHBIX
MOHATHUSAX JJIEMEHTAPHOM TEOPUU BEPOSTHOCTEHW; YMEHUW HAXOAUTh U OLEHUBATh BEPOSITHOCTH
HACTYIUICHHS] COOBITHI B MPOCTEHIIMX MPAKTUYECKUX CHUTYAIMSX M OCHOBHBIE XapaKTEPUCTUKHU
CIy4YaiiHBIX BEJIMYMH;

- BJIaJIEHUE HaBbIKAMHU UCIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM MPU PEIICHUH
3a1ad4;

- chOpPMUPOBAHHOCTh  MPEACTAaBICHUH O  HEOOXOIMMOCTH  JOKa3aTeNbCTB  IPHU
000CHOBAaHMUU MAaTEMAaTHYECKUX YTBEPXKIECHUU M POJM aKCHOMATUKH B MPOBEICHUU JETYKTUBHBIX
pacCyXJIeHUH;

- c(hopMHUPOBAaHHOCTH MOHITHITHOTO ammapara o OCHOBHBIM pa3jiefiaM Kypca MaTeMaTHKH;
3HaHUW OCHOBHBIX TeopeM, GOpMyNl U YMEHHS HX MPUMEHSTh, YMEHHUS JOKa3blBaThb TEOPEMBI U
HaxOJIUTh HECTAHIAPTHBIEC CIIOCOOBI PEIICHUs 3a/1a4;

- chOpMUPOBAHHOCTh yMEHUU MOAENUPOBATH peallbHble CHUTYallMH, HCCIeI0BaTh
MOCTPOEHHBIE MOJIETHU, MHTEPIIPETUPOBATH MOJTYUEHHBIN PE3YJIbTAT;

- c¢(hOpMHUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHATUSX MAaTEMAaTUYECKOTO aHAIHM3a
U WX CBOWCTBaX, BIAJCHUE YMEHHMEM XapaKTEepPU30BaTh IOBEICHHUE (YHKIMM, HCIIOIH30BAaHUE
MOJYYCHHBIX 3HAHUW [T ONUCAHUS U aHAJIN3A PEaJIbHbIX 3aBUCUMOCTEM;

- BJAQJCHUE YMEHUSIMHU COCTABJICHHS BEPOSITHOCTHBIX MOJIENICd MO YCIOBHIO 3aJadyd M
BBIUHCIICHHSI BEPOSTHOCTH HACTYIUJICHUS COOBITHI, B TOM 4YHCIe C MpUMEHEHHeM (Qopmyn
KOMOWHATOPUKHA M OCHOBHBIX TEOPEM TEOPHUHU BEPOSTHOCTEH; MCCICNOBAHMS CITyYalHBIX BETHYUH
10 UX PacHpeAcICHUIO.



1.4. Kontn4yecTBo 4acoB Ha OCBOCHHME IPOrPaMMBbl y4eOHOMH TUCHHUIINHBI:
MaKCUMaJIbHOW y4eOHOW Harpy3ku oOydvaromierocss 331 gac, B TOM 4YucCIe:
00s13aTeNbHON ayJUTOPHON yueOHOM Harpy3KkH odydatomierocs 234 yaca;
CaMOCTOSITENIbHON paboThI 00y4aromerocs /7 4acos,
KoHCcyabTanuu 20 yacos



2. COIEP)KAHME YYEBHOM JUCIUATIIMHBI U TEMATHYECKOE
ININIAHUPOBAHUE

2.1. O0beM yueOHOI IMCUMIIMHBI M BUAbI Y4e0HO0#l padoThl

Buj yueOHoii padoThl O0bem yacoB

MakcumanbHas yyeOHass Harpy3ka (Bcero) 331
Oobs13aTesIbHAs ayIUTOPHAsI ydeOHAasi HArpy3Ka (Bcero) 234
B TOM YHCJIE!

MIPAKTUYECKHE 3aHATHS 46

KOHTpOJIbHAs paboTa
CamocrosiTesibHas padora o0yuyawierocs (Bcero) 77
B TOM YHCJIE:
BHEAYJAMTOPHAsI CaMOCTOSTENbHAs paboTa 77
Koncyabranumn 20
HToroBasi arrecranus 1o JUCHUILTUHE B GopMe dK3aMeHa

OcBoenne  coiepxaHusi  yuyeOHOW  guciumuinHbl  «Marematuka»  o0OecredunBaeT

dbopMHUpOBaHHE © pa3BUTHE YHUBEPCANbHBIX Yy4eOHBIX peiictBuii (YY) B KOHTEKcTe

MIPEEeMCTBEHHOCTH (POPMHUPOBAHUS OOMIMX KOMIETEHIIUH.

Bujbl yHuBepcajibHbIX Y4eOHbBIX

O01Me KOMIETEeH MU

NenCTBUI (8 coorBercTBHH ¢ PI'OC CIIO no cnenuajabLHOCTH)
JInuHocTHBIE OK 1. [loHuMatp CylmHOCTb U COLUAIBbHYIO 3HAUUMOCTb
(obecneunBaroT [ICHHOCTHO- | CBO€H Oyaymedi mnpodeccuu, TMposSBIATH K HEH
CMBICIIOBYIO OPUEHTAIMIO | YCTOHYMBBIA HHTEPEC.
oOyuaromuxcsi u opueHtanmuio B | OK 8 CamocrostensHO — OompeneisaTh — 3ajadu
COLIMATIBHBIX poJIsIX U | 1mpo(ecCHOHAILHOTO W JIMYHOCTHOTO  Pa3BUTHS,
MEXIMYHOCTHBIX OTHOIIEHUSX ) 3aHUMAaTbCA caMo00pa30BaHUEM, OCO3HaHHO

IIaHUPOBATH ITOBBIIICHUEC KBaJ'II/I(l)I/IKaHI/II/I.

PeryasituBHbIe OK 2. Opranus3oBbIBaTb COOCTBEHHYIO AEATENbHOCTD,
(obecnieunBaroT OpraHu3anuio | BbIOMPATh THIOBBIE METOJbI M CIOCOOBI BBITOJIHEHHUS
oOyJaromuMucst  CcBoeil  yueOHOM | MPOPECCHOHATBHBIX 3amad, OIICHHUBATH 170
NEATENBHOCTH, uenenonaranue, | dPGEKTUBHOCTE U KaueCTBO.
iaHupoBanue, mnporHo3upoBanue, | OK 3. TlpuHumaTh pemeHus B CTaHAAPTHBIX U
KOHTPOJTb (KOppekIus), | HECTaHJAPTHBIX  CHUTyallUIX ©W HECTH 3a HHX
CaMOPETYJISIIIHS, OI[CHKA) OTBETCTBEHHOCTD
Ilo3HaBaTe/IbHBIE OK 4. OcymecTBisaTh IOUCK H  HUCIOJIh30BAaHUE
(0OecTeunBaloT MCCNea0BaTeNbCKyo | MHpOpMaluK,  HeoOXonuMmod i 3)PEKTUBHOTO
KOMIIETCHTHOCTh, YMCHHE pa6OTaTL BBITNIOJIHCHUA HpO(i)eCCI/IOHaHI)HBIX 3aja4,
¢ uHpopmaruei) PO eCCUOHATBHOTO W TUYHOCTHOTO PA3BUTHSL.

OK 5. Hcnonp3oBath UH(POPMALIMOHHO -

KOMMYHUKAITMOHHBIE TEXHOJIOTHHU B MPO(heCcCHOHATBHOM
NEeSATENbHOCTH.

OK 9. OpueHTHpOBaThCS B YCIOBUSX YacTOM CMEHBI
TEXHOJIOTHI B MPO(HECCHOHATBLHOMN TSI TEIbHOCTH

KommyHukaTnBHbIC
(obecnieunBalOT COLMATIBHYIO
KOMIIETEHTHOCTh W Y4YeT TO3UIHH

OK 6. Paboratb B KOIIEKTHUBE M B KOMAaHIIE,
3¢ (HeKTHBHO 00MIAThCS C KOJUIETaMH, PYKOBOJCTBOM,
MOTPEOUTENSIMHU.




ApYTUX JIONCH, ymMeHne ciymarh u | OK 7. Bparb Ha ce0si OTBETCTBEHHOCTh 3a paboTy

BCTynaThb B JIMAJIOT, y4aCTBOBATb B | YjeHOB KOMaHAbl (IMOJYMHEHHBIX), 3a pPE3yJbTar
KOJIJIEKTHBHOM OOCYXXKJICHUH | BBIMOJIHCHUS 3aIaHUH.

npoOyieM, B3aUMOJICHCTBOBATh U
COTPYZIHUYATh CO CBEPCTHUKAMH H
B3POCJIBIMH)




2.2. Conep:xxanue yueOHOH JUCHUILUTHHBI «MaTeMaTHKa)

HaumeHoBaHue pa3jie/ioB Conep:kanue y4eOHOro MaTepuasia, JJadopaTopHble U NPAKTHYECKHE PA0OTHI, Oo0bem YpoBeHb
U TeM CaMOCTOSITeJIbHASA padoTa 00yJaroImMXxcst YacoB  |yCBOeHHUs
1 2 3 4
AJsiredpa M HaYaJIa aHAJIU3A

BBenenue IToBTOpeHue. Pemenune 3a1a4 ¢ UCIIOIB30BAHUEM CBOMCTB YHUCEINl U CUCTEM CUUCIICHHUS, 2 2
JICTAMOCTH, JIOJICH U YacTeH, MPOIIEHTOB, MOAYJICH YHCEIL.

Pazgean 1. 25

DJieMeHTbI TEOPUU MHOKECTB U
MaTeMaTH4YeCKOi JOTMKH

Coaep:xanue yueOHOro MaTepHaJia 14
YTBepkIeHHE (BBICKa3bIBAHWE), OTPULIAHHE YTBEPXKJICHUS, HWCTHHHBICE W JIOKHBIC 2 2
YTBEP)KJCHHS, CJCICTBHUS, YACTHBIM Cllydail OOIIEro yTBEp)KICHHs, KOHTpPIPHMED,
JI0Ka3aTeJIbCTBO.
MHoxecTBa (YHCIOBBIC, T€OMETPHUYECKUX GHUTyp). XapaKTEepUCTHUECKOE CBOWCTBO, 2 2
9JIEMEHT MHOXKECTBa, MyCTOe, KOHEYHOe, OeckoHeuyHoe MHOecTBO. CrocoObl 3amaHus
MHOKeCTB [[0qMHOXECTBO
VcTuHHBIE M JIOXKHBIC BBICKA3bIBAHMsI, ONEpAIlMM HAaJ| BBICKa3bIBAaHWSIMU. AreeOpa 2 2
svickazvieanutl. CBsI3b BBICKa3bIBaHUN C MHOXKeCTBaMH. KBaHTOPBI CYIIECTBOBAHUS H
BCEOOIHOCTH

Tema 1.1 3akoHbl TOTUKU. OcHosubie noeudeckue npasuna. Kpyru Diinepa. Pemenne mornueckux 2 2

BrickaspiBanus. MHOXKeCTBa. 3a/1a4 ¢ UCMOJIb30BAHUEM KPYroB Diliepa, 0CHOBHbBIX JI02UHeCKUX NPASUTL

YmozakmoueHusi. OOOCHOBaHUS M JOKa3aTeNbCTBO B MareMaruke. Teopembl. Bumbl 2 2
MaTeMaTHYECKUX YTBEpXKAECHUH. Buowl dokazamenvcms. Mamemamuueckas uHOYKYUsL.
Ymeepotcoenus: obpamHoe OanHoMY, NPOMUBONOJIOINHCHOE, obpamuoe
npomueononoxcHomy oannomy. IIpu3HaK U CBOMCTBO, HEOOXOAMMBIE M JIOCTATOYHBIE
YCIIOBHS
KoHeuHble 1 G€CKOHEUHbIE, CUETHBIE U HECUETHBIE MHOKECTBA. 2 2
IlpakTHyeckne 3aHATHSA 2
Bbicka3pIBaHUS M JIOTHKA
CamocrosiTeibHas padoTa 00y4aromMXxcs. 11

3amanue.




1. [ToaroToBUTH AOKIAM HA TeMY «MHOXKECTBaY»
2. [TonroroBuTh H0KIaa HA TeMy «Jloruka u e€ 3aKOHBD».
3. [ToaroroBuTh MOKIaa Ha TeMy «PoJib BRIJAIONMINUXCS MAaTEMAaTUKOB B PA3BUTHH HAYKHY

Paznen 2. 34
Kopuu. Ctenenn u jorapudpmol
Coaep:xanue yueOHOTro MaTepHaJia 6
Pemennie 3amady ¢ MCHOJIB30BAaHUEM CBOICTB CTENEHEW W KOpHEH, MHOTOYIEHOB, 2
npeoOpa30BaHUil MHOTOWICHOB U APOOHO-PALIMOHATBHBIX BBIPAKEHUH
Pemennie 3amady ¢ MCHOJIB30BAaHUEM CBOICTB CTENEHEM U KOpHEH, MHOTOYIEHOB, 2
Tema 2.1 npeoOpa30BaHUil MHOTOWICHOB U APOOHO-PALMOHATBHBIX BBIPAKEHHUH
Pemenue 3amau Pemenne 3amay c HUCHOIB30BAaHUEM TpajyCHOW Mepbl yriaa. Moaynb 4uciaa W €ro 2
cBoiictBa. Ocnosnasi meopema apupmemuku. Ocmamku u cpagHeHus. Aneopumm
Eexnuoa. Kumaiickass meopema 06 ocmamxax. Manas meopema @Pepma. (-uunsvie
cucmemul cuucnenuss. Pyukyus Jnepa, Yucio u Cymma oeaumenei HamypaibHo20 YUCid
1 €ro CBOMCTBA
Coaep:xanue yueOHOro MaTepHaJia 6
29 CreneHp ¢ ICHCTBUTEIBHBIM MTOKA3aTeNIeM, CBOWCTBA CTEIICHH. 2
rlé?;ief;ﬂ' CreneHsb ¢ 1eHCTBUTENBHBIM MMOKa3aTelleM, CBOWCTBA CTETICHH. 2
IIpakTHyecKue 3aHATHS 2
JlelicTBus CO CTENEHsIMH
Conep:xanue yueOHOTro MaTepuaJia 10
Paguannas Mepa yria, TpPUTOHOMETpUYECKas OKPYKHOCTb. TpHUTrOHOMETpPUYECKHE 2
(YHKIIMM YUCEJ U YTIIOB.
DopMyITbl IPUBEACHNUS, CIOKEHUSI TPUTOHOMETPHUECKUX (PYHKIUH, (POPMYIBI ABOWHOTO 2
T 23 Y TOJIOBUHHOT'O apryMeHTa
Tpnrgll\:(?MéTpm DopMyITbl IPUBEACHNUS, CIOKEHUSI TPUTOHOMETPHUECKUX (PYHKIUH, (POPMYIBI ABOWHOTO 2
Y TOJIOBUHHOT'O apryMeHTa
[IpeobpazoBaHre CyMMBbl, pa3HOCTH B IIPOU3BEJIEHUE TPUTOHOMETPUUECKUX (DYHKUUH, U 2
HA000pOT.
IlpakTHyeckne 3aHATHSA 2
OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA.
Tema 2.4 Conep:xxanue yueOHOro MaTepuaJia 8
Jlorapudm Jlorapudwm, coiictBa norapudma. Yncno €. JlecaTHUHbIN 1 HATYpABHBINA JOTapr(M 2
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[TpeobpazoBanue norapuMuIecKuX BbIPAKEHUM.

N

[TpeoOpa3oBanue JorapupMUUECKUX BHIPAKECHUH. 2
IIpakTHYeckune 3aHATHS 2
Haxoxaenne 3HaueHmit norapudma
CamocrosiTesibHAsi padoTa 00y4ar0IMXcs. 4
3aganue. [TonroroButs noknan Ha Temy «Poib MaremMaTuku B pazButuu Poccun»

Pasznea 3. 10

KomiiekcHble yuciia

Coaep:xanue yueOHOTo MaTepHaJia 6
[lepBuuHble MpeACTaBICHHUSA O MHOXKECTBE KOMIUIEKCHBIX uyHcen. JleiictBus c 2
KOMIUIEKCHBIMU 4MciiaMd. KoMIIeKCHO compspkeHHble uucia. Moayilb U apryMeHt
yrcna. TpuroHomerpuueckas ¢opmMa KOMIUIEKCHOTO 4yHcla. PernieHue ypaBHEHUN B
KOMIUIEKCHBIX YHCJIAX.

Tema 3.1. [lpuBoavMBIE ¥  HENpUBOAMMBIE MHOrowieHsl. OCHOBHas TeopeMa  aiureopsl. 2
CumMerpuueckre MHOTowIeHb!. LlenouncieHHble U 11e103Ha4HbIe MHOTOWIEHBI.

KommuiekcHbie uncna

Ilenubie npobu. Teopema depma o cymme kBaaparoB. CymMMbl U psiZibl, METOJbI 2
CYMMHPOBAHMSI U MPU3HAKU CXOAUMOCTU. TeopeMbl 0 MpUONMKEHUU J1eHCTBUTENbHBIX
qrcell palliOHAIbHBIMH
CamocrosiTeibHas padoTa 00y4aromMXxcs. 4
3apanme. IloaroroButs noknaj Ha TeMy «KOMIUIEKCHbIE YMCla U UX HNPHUMEHEHHE B
AIIEKTPOTEXHUKE»

Paznen 4. 61

YpaBHeHusI U HEPAaBEHCTBA

Coaep:xanue yueOHOIro MaTepHaJia 6
Pemenne 3amay ¢ MOMOIIBIO YHCIOBBIX HEPABEHCTB M CHUCTEM HEPABEHCTB C OJHOMN 2
NEPEMEHHOM, ¢ TPUMEHEHHEM N300paKEHHsI YUCIIOBBIX TPOMEKYTKOB.
Hcnonp30BaHNE HEPABEHCTB M CHCTEM HEPABEHCTB C OJHOM INEPEMEHHOM, YMCIOBBIX 2

T 4.1 MIPOMEKYTKOB, UX OOBEMHEHUN U TIEpeceueHui

Pem:rnae 3.a21aq IlpakTHyeckue 3aHATHS 2

Pemenne ypaBHeHU U HEPABEHCTB
CamocTtosiTeibHasA padoTa 00y4yaommxcst 4

3aganue.
1. TlomroroBuTh mOKIan Ha TeMy «PerieHne HEpPaBeHCTB C TOMOIIBIO YHCIOBBIX
TTPOMEKYTKOB)
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Tema 4.2
['padpuaeckoe pereHue ypaBHEHUI
Y HEPaBEHCTB

Conep:kanue y4eOHOT0 MaTepuaJia

oo

['padmyeckoe pemieHne ypaBHEHWH W HEpaBeHCTB. MHOXKeCTBa Ha KOOPIAMHATHOMN
IIJIOCKOCTH.

I'paduueckoe perieHrne ypaBHEHUH 1 HEPABEHCTB

['padmyeckoe penieHue ypaBHEHUI 1 HEPABEHCTB

HpaKaneCRne 3aHATHSA

I'padpuaeckoe penieHune ypaBHCHUM

CamocrosiTesbHAasi padoTa 00y4arommxcst
3ananue. [TonroroButh nokian Ha Temy «I paduueckoe penieHre HEepaBeHCTBY

\‘

Tema 4.3
TpuronomeTpudeckue ypaBHEHHUs

Conep:kaHue y4eOHOT0 MaTepuaJia

[EEN
N

TpuUroHomeTpru4ecKue ypaBHEHHUs

OI[HOpOI[HBIe TPUTOHOMCTPUYICCKHUC YPABHCHUS

OI[HOpOI[HBIe TPUTOHOMCTPUYCCKUC YPABHCHUS

Pemenue HpOCTGﬁH.IPIX TPUTOHOMCTPUYICCKHNX HCPABCHCTB

IIpocreiimne cuCTEMbl TPUTOHOMETPUUYECKUX YPABHEHUN.

[Tpocreiimye cUCTEMbl TPUTOHOMETPUYECKUX YPABHEHUN.

NINININININ

WIWININININ

Tema 4.4
YpaBHEHUS OKa3aTEIbHBIE U
norapudMuuecKre U HepaBEeHCTBA

Coaep:xanue yueOHOTro MaTepHaJia

N
o

HpOCTGﬁH.IPIC IMMOKAa3aTCJIbHBIC YPABHCHUA U HCPABCHCTBA

MGTOI[ HHTCPBAJIOB 1JIA pCIICHUA HCPABCHCTB

I'padrueckue MeTo/Ibl pelIeHUs] ypaBHEHUH Y HEPABEHCTB

I'padrueckue MeTo/Ibl pelIeHUs] YpaBHEHUH Y HEPABEHCTB

I'padmyeckue MeToabl pellieH!s] ypaBHEHU U HEPABEHCTB

Pemienue ypaBHeHI/Iﬁ 1 HECPABCHCTB, COACPIKAINNX IICPEMCHHYIO 1101 3HAKOM MOIYJIS.

CucreMbl IOKa3aTeIbHBIX, JJOrapU(PMUUECKUX U UPPALMOHAIBHBIX YPaBHEHUN

CucreMsl IIOKa3aTCJIbHBIX, J'IOFapI/I(i)MI/ILIeCKI/IX 1 NppallOHAJIBHBIX HCPABCHCTB

Juogpanmoswr ypasnenus. Hepasencmeo Kowu—bynsaxosckozo, nepasencmeo Hencena,
Hepagencmea o cpeOnux. Y paBHEHHUS, CUCTEMbl YpaBHEHUH C MapaMeTpOM.

NININININININININ

FRINININININEFPIFIN

IIpakTHYeckHe 3aHATHA

Pemienne cuctem nokasaTenbHBIX, JIOTApUPMUUECKUX HPPaIOHATIbHBIX YPaBHEHUM

N

CamocrosiTeibHasA padoTa 00y4yaommxcst
IToaroroBuTh M0KIa1 Ha TeMy «PelleHre ypaBHEHHU C MOTYJIEM)

Paznen 5.
DyHKIUHA

20
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Conep:kanue y4eOHOT0 MaTepuaJia

Pemienue 3agau ¢ UCmonp30BaHNEM YUCIOBBIX (PYHKINI 1 uX rpadukos. Vcnonp3zoBanue
CBOMCTB ¥ TpauKOB JMHEWHBIX W  KBaAPAaTUYHBIX  QYHKIUNA, OOpaTHOH

N~

Tema 5.1 MPONOPLUUOHATILHOCTU U GYHKIMH Y = \/; .
I'paduxu nuueiiHol 1 Hynu QyHkuuy, npoMexXyTKH 3HAKONOCTOSHCTBA, MOHOTOHHOCTh. Haumbonbliuee wu 2
KBaJIPaTHYHO HyHKIMH HanMeHblIee 3HaueHne (GyHkuuu. llepuoguueckue QyHKIMHM W HAaUMEHBLINH TEPHOJL.

UYernsle u HeueTHbIe QyHKUIUN. DYHKIUU «IpOOHAs 4acTh yuciay Y = {X} U «uenas
4acTh yuciay Y = [X] .
Coaep:xanue yueOHOTro MaTepHaJia 8
Tpuronomerpuueckue (QYHKIMH YHCIOBOTO aprymenta Y =COSX, Yy =sSinX, y=tgx, 2
y =ctg X. CpoiicTBa 1 rpauKu TPUTOHOMETPUUECKHUX (DYHKIIUH.

Tema 5.2 OOpaTHble TPUTOHOMETPUUYECKUE ¢3yHKm/H/I, UX TJIaBHBIC 3HAUEHUS, CBOMCTBA U rpauKH. 2

T paduKK MOKA3ATENHHOM [TokazarenpHas GyHKIMA U ee cBoiicTBa U rpaduk. DyHKIHS y =e*.
JlorapuMUIECKOil 1 Jlorapudmuueckas ¢yHkuus u ee cBoictBa u rpaduk. CreneHHas (QyHKUUS U ee 2
TPUTOHOMETPUYECKON (YHKITUI CBOHCTBA U TpauK.

IlpakTH4eckne 3aHATHS 2
[Toctpoenne rpadgukoB GyHKIMH
CamocrosiTeibHas padoTa 00y4arOMMXCs. 4
3ananmue. [ToarotoButs nokian Ha Temy «Ciio)KeHHE TAPMOHUYECKUX KOJIeOaHUI)
Coaep:xanue yueOHOro MaTepHaJia 4
[IpeoOpazoBanus rpadukoB (GYHKIUI: COBUT, YMHOXXEHHME HA 4YHUCIO, OTpa)XCHHE 2

Tema 5.3 OTHOCHUTEIIBHO KOOPJAUHATHBIX OCEH.

[Ipeo6pa3oBanue rpadukoB B3aumnuo obpaTtHble pyHK1MH. ['paduku B3auMHO 00paTHBIX QYHKITHH.

IIpakTHYeckue 3aHATHSA 2
ITpeoOpa3oBanue rpaukos.

Pasneu 6. 9

TexcroBble 321241
Tema 6.1 CoaepxxaHue y4eOHOIro MaTepuasa 6
Permerie Pemejme 3aJa4 Ha JIBUKEHHE U COBMECTHYIO DPaboTy, CMECH M CILIaBbl C MOMOLIBIO 2
3anau JMHENHBIX, KBaJIPATHBIX U APOOHO-PAllMOHAJIBHBIX YPaBHEHUH U UX CUCTEM

[IpuMeHeHHe TpU pEUIeHWH 3a/a4 CBOWCTB apU(METHUeCKOM M TeOMeTpHYECKOU 2
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POrPECCUH, CYMMHUPOBaHUs OECKOHEUHOM CXOJsIIeNCcs TeOMETPUUYECKOI Mporpeccuu

IIpakTHYeckue 3aHATHSA 2
Pentenue 3anauy.
CamocTtosiTeibHast padoTa 00y4yarommxcst 3
3aganue. IloaroroBuTh JOKIAM HA TEMY «3a/ladyd HA CMECH U CILJIAaBbD)
Pa3znea 7. 32
Havaja maTreMaTH4eckoro
a”HaJmn3a
Conep:kanue y4eOHOT0 MaTepuaJia 8
[Tonsatue npenena ¢pyHkuuu B Touke. IloHaTne mpeaena GyHKUMH B OECKOHEUHOCTH. 2
Acumnrorel rpaduka ¢(yaknun. CpaBHeHHE OECKOHEYHO MalbIX M OECKOHEYHO
6onbmmx. HenpepbiBHOCTH ¢yHkuuMu. CBOMCTBa HenpepblBHBIX (yHKIM. Teopema
Tema 7.1 BeiiepmTpacca
[Ipenen pyukumu Juddepenumpyemocts Gpynkuun. [IponsBoaHas GyHKIMH B TOUKE 2
Kacarenpnas k rpaduky ¢yHkuuu. [eomerpuueckuid #u  (U3HYECKHIA  CMBICI 2
MPOU3BOIHOM.
IIpakTHyeckue 3aHATHSA 2
VYpaBHeHHE KacaTeJIbHON B 00LIEM BUJE.
Conep:xanue yueOHOTr0o MaTepHaJia 8
ITpou3BosiHbIe n1eMeHTapHbIX (pyHKuui. [IpaBuna nuddepeHunpoBaHms 2
Bropast npousBonHas, ee reoMeTpuuyeckuil u ¢uandeckuid cmeica. [lpumenenue 2
npou3B00HOU 8 husuxe.
Touku ’3kcTpeMyma (MakcUMyMa U MUHUMYMa). McciieqoBanue 3eMeHTapHbIX (QyHKIMHA 2
Ha TOYKHU IKCTpeMyMa, HauOoJIblliee U HauMEHbIIIee 3HaU€HUE C ITOMOIIBIO TPOU3BOTHOM.
I Tema 7.2 [Toctpoenue rpadukoB GyHKIUI C TOMOLIbIO MPOU3BOAHBIX. [IprMeHeHne TPON3BOIHON
POM3BO/HAA npu penieHnu 3a1ad. Haxoxienue s3kcTpeMyMoB (yHKIHMN HECKOJIBKMX MEPEMEHHBIX
IIpakTH4eckue 3aHATHSA 2
Boruncnenne npon3BoaHbIX
CamocrosiTeibHas padoTa 00y4yaommxcst 4
3aganue.l. [loaroroButh noknan Ha Temy «lIpuMeHeHHe MPOU3BOJIHBIX B (PU3UKE U
TEXHHUKE
Tema 7.3 Coaep:xanue yueOHOTro MaTepuaJia 8
ITepBooOpazHas 1 HHTETpa ITepBooOpaznas. Heonpenenennslii unterpan. IleppoobpasHbie aeMeHTapHbIX (QYHKIMN 2
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[Tnomane xpuBonuHeiHOW Tpanenuu. ®opmyna Herotona-Jleionuna. OnpeneneHHBIHN
UHTETpal. BpluuciaeHue Mmiomanae IIoCKuX ¢GUryp W OOBEMOB TEN BpAIIEHUS C
MTOMOIIIbIO UHTETrpaja

[Tnomanp xpuBonuHenHOW Tpanenuu. Popmyna Herotona-JleiOHuna. OnpeneneHHbIN 2
uHTerpas. Bpruncienue miomaaed Iiockux ¢Guryp U 0oObEMOB TeNl BpALEHUS C
MOMOIIBIO UHTErpaia. MeTo bl penieHrs QyHKIMOHATbHBIX YPAaBHEHUN U HEPABEHCTB.
IIpakTHYeckune 3aHATHS 2
HccnenoBanue u noctpoenue rpadukoB GyHKIUN ¢ TOMOIIBIO TPOU3BOIHOM.
CamocrosiTesibHAsi padoTa 00y4ar0IMXCcs. 4
3aganue. [logroroButh n0KNaM HAa TeMy «MaTeMaTHUECKHE 3aKOHOMEPHOCTHU B IPUPOJE
KpacoTa U COBEPIICHCTBO OKPYKAIOIIEro MUPA U MPOU3BEICHUN UCKYCCTBA.)
I'eomeTpus
Paznen.8 16
I'eomeTpust HA IIOCKOCTH
Coaep:xanue yueOHOTo MaTepHaJia 12
[ToBTOpenue. Penenne 3a1a4 ¢ MCNOIBL30BaHUEM CBOMCTB (pUryp Ha IMIIOCKOCTH 2
Pemenne 3agau Ha J0Ka3aTeNbCTBO M IOCTPOEHUE KOHTpHpuMepoB. llpumenenue 2
MPOCTEHIINX JIOTUYECKUX MPaBUI
Pemenne 3agady ¢ KCHOJIB30BAHMEM TEOPEM O TPEYroJbHUKAX, COOTHOLIECHUH B 2
IPSIMOYTOJIBHBIX TPEYroJbHHUKAX, (PAKTOB, CBA3aHHBIX C YETHIPEXYTrOJbHUKAMH
Pemenne 3agauy ¢ HCHOJIB30BAHHEM TEOPEM O TPEYroJbHUKAX, COOTHOLICHUH B 2
Tema 8.1 IPSMOYTOJIBHBIX TPEYroJbHUKaX, (DaKTOB, CBSI3aHHBIX C YEThIpeXyrojlbHUKamMu. Pemenue
FGOMeTpI/IH Ha IIOCKOCTHU 3aJa4 C UCII0JIb30BaAHUCM q)aKTOB, CBS3aHHBIX C OKPYKHOCTAMU
Pemenue 3aga4 Ha U3MEPEHNUs HA INIOCKOCTH, BBIYMCIICHMS AJIMH U IUlowaaei. Pemenne 2
3aJ1a4 ¢ IOMOUIbIO0 BEKTOPOB U KOOPAMHAT
IIpakTH4yeckue 3aHATHSA 2
Penienue 3a1a4 Ha IIOCKOCTH
CamocrosiTeibHast padoTa 00y4yarommxcst 4
3aganue. IlogroroBurs nokinan Ha TeMy «PemieHue 3agad ¢ NOMOIIBIO CHUMBOJIBHBIX
BBIUMCIICHUM JJIsl MaTEMaTHYECKIUX 0OBEKTOBY»
Paznen 9. 82
I'eoMeTpusi B IPOCTPAHCTBE
Tema 9.1 Coaep:xanue yueOHOTro MaTepuaJia 10
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Crepeomerpus Harnsgnas crepeomerpust. [IpusMma, napamienenunes, NMpaMuaa, TETPadap 2
OcHOBHbBIE TIOHATHUSI TEOMETPUM B MPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUM U CIIEACTBUS 2
u3 HUX. [ToHsiTHE 00 aKCMOMAaTHYECKOM METO]1e
Teopema Menenas mna terpadapa. lloctpoeHue cedyeHUil MHOTOIPAHHUKOB METOJOM 2
CJIEJI0B
IlenTpanbHoe mpoekTupoBaHue. IlocTpoeHne cedyeHHii MHOIOTPaHHUKOB METOAOM 2
MIPOEKIUH
IIpakTH4eckue 3aHATHSA 2
ITpoexTrpoBaHKe U NOCTPOECHUE CEUECHUM.

Conep:xaHue yueOHOIro MaTepHaJia 10
CkpenuBaronyecs npsiMble B IPOCTPAHCTBE. YTOJI MEXAY HUMHU. MeToabl HaX0XKJIEHUS 2
pacCcTOSTHUI MEXKy CKPEUIMBAIOLIIMMUCS IPSIMBIMH.
TeopeMbl 0 mapayuIeNIBHOCTH IPSMBIX M IUIOCKOCTEN B IpocTpaHcTBe. [lapamiensHoe 2
Tema 9.2 IPOEKTHPOBaHUE U n300pakeHue ¢puryp. 'eomerpuyeckre MecTa TOYEK B IPOCTPAHCTBE.
[Ipsimble B IpoCTpaHCTBE [lepneHauKynApHOCTh TPAMONM U IUIOCKOCTU. OpPTOrOHaJbHOE MPOEKTUPOBAHHUE. 2
HakJioHHBIE ¥ IPOEKIINU
Teopema 0 Tpex nepneHauKyIsIpax 2
IlpakTH4eckne 3aHATHS 2
Teopema 0 Tpex nepneHauKyIspax
ConeprxaHue y4e0HOro Matepuasa 20
Buaer terpasapoB. OpTOLEHTPUUYECKUI TETPAdAP, KAPKACHBIA TETPAdp, paBHOTPAHHBIN 2
terpasap. IlpsmoyronbHblli  TeTpa’ap. Meauansl u OMMeIuaHbl  TETpadpa.
JlocTpanBanue TeTpa’gpa 10 napajuleJenuneia
Paccrostnust mexnay @urypamu B mpoctpaHcTBe. OOHIMIT  NEpHEeHAUKYISAp JABYX 2
CKPEIIMBAIOIINXCS IPSIMBIX.
Tema 9.3 VYrnel B mnpoctpaHcTBe. l[leprneHIuKyIspHbIE IUIOCKOCTH. Himmam) OpTOFOHéjﬂbHOﬁ 2
MHOrOrpaHHHKH MPOCKLHH. [lepnieHIUKYISIpHOE CEYEHNE NPU3MBI. TpeXFPaHHBIH Y MHOTOTPaHHBIA yrodl.
CBolicTBa IJIOCKUX YIVIOB MHOIOIpaHHOro yria. CBOHCTBa IJIOCKUX M JBYTPaHHBIX
YIJI0B TPEXTPAHHOTO yriia. TeopeMbl KOCUHYCOB M CHHYCOB JUIsl TPEXIPAHHOTO YIJIa.
Bunbl MHOTOrpaHHUKOB. Pa3BepTkn MHOrorpanHuka. Kparyaiiimve nytu Ha HOBEPXHOCTH 2
MHoOrorpaHHuka. Teopema Oiiepa. [lpaBuibHbBIE MHOrOrpaHHUKH. JIBOWCTBEHHOCTH
MPABHJIBHBIX MHOTOTPAHHHUKOB.
ITpusma. [Tapamtenenumnen. CpolicTBa  mapajuieienuIesa. [IpssMOyronapHbII 2

napasuienenunen. Hak1oHHbIE TPU3MBI.
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[Tupamuga. Buasl nupamug. DieMeHTH NpaBUiIbHOW mupamuibl. [Iupamuael ¢ paBHO
HAKJIOHEHHBIMH peOpaMu ¥ TPaHSIMH, UX OCHOBHBIE CBOWCTBA.

[1nomanm noBepXHOCTEN MHOTOIPAHHHUKOB. 2
ITmoniaam noBepxXHOCTE MHOTOIPAHHUKOB. 2
IIpakTH4eckune 3aHATHS 4
Pasnuunbie BUABI MHOTOTPAaHHUKOB. VX M300pakeHus.. .

Beruncnenue mioniasei .MHOrOrpaHHUKOB

Conep:kanue y4eOHOT0 MaTepuaJia 8
Tena BpamieHus: MUIUHIpP, KOHYC, map U cdepa. CeyeHus UMIMHIpPA, KOHYca W IIapa. 2
[1TapoBoii CErMEHT, IIapOBOii CIIOH, MIAPOBOK CEKTOP (KOHYC)

VYceueHHas mUpaMuaa W yCEYCHHBIH KOHYC. OJIEMEHTHl CQEepHUUecKOil TeoMeTpuHu. 2

Tema 9.4 Konunueckue ceuenus.

Tena BpameHus
KacarenbHble TIpsMBbIC M TUIOCKOCTH. Brimcanele n omucaHHble cdepnl. Kacaromuecs 2
chepnl. KomOuHammu tes BpamieHusl.
IIpakTHyeckue 3aHATHSA 2
Boruncnenue mioniaien Tea BpaleHus
Tema 9.5 Coaep:xxanue yue0HOro MaTepHaJia 4
BekTops! 1 KOOpAUHATHI B BexTops! u koopauHatsl. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpA Ha YUCIIO. YTOI MEXKIY 2
IIPOCTPAHCTBE BekTOopaMu. CKaJIsipHOE MPOU3BE/ICHHE.
IIpakTHyeckue 3aHATHSA 2
JIeficTBHS ¢ BEKTOPAMH.
Conep:xanue yueOHOro MaTepuaJia 14
VYpaBHenue miockoctu. dopMyna paccTOSHUS MEXAy TOUYKaMH. YpaBHEHHE chepbl. 2
dopmysa pacCTOSIHUS OT TOUKH /10 TIOCKOCTU. CriocoOBI 3a/1aHus MPSIMON ypaBHEHUSIMHU.
Pemenue 3a1a4u u 10Ka3aTENbCTBO TEOPEM C IOMOLIBIO BEKTOPOB U METOAOM KOOpPJIMHAT.

Tema 9.6 DJIEMEHTHI TEOMETPUH Macc.

O0BEMBI [Tonstue o6bema. OObEMbl MHOTOrpaHHUKOB. OOBEMBI Tel BpaLICHUA. AKCHOMBI 2
obbema. BriBog dopmyn 00BEMOB TPSIMOYTOJBHOTO TMapajuiefienumnea, MpU3Mbl U
nupamubl. opMynel s HaXOXxJIeHHs o0beMa TeTpaszapa. TeopeMbl 00 OTHOIIEHUSX
00BEMOB
[TpunokeHuss WHTErpajla K BBIYUCIEHHI0O OOBEMOB U TOBEPXHOCTEH Tel BpalleHHS. 2

[Tnomane chepudeckoro mosica. O6beM mapoBoro cios. [IpumeHeHne oOBEMOB MpH
pemennu  3amad. llmomans cdepsl. PasBepTka mmimmHapa u  koHyca. [lmomranb
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IMOBCPXHOCTU NUJIMH/IPA U KOHYCaA

KomMOuHanmy MHOTOTpaHHUKOB U TEJ BpaIllCHUS
[Tono6ue B mpoctpancTBe. OTHOMIEHHE 00BEMOB U TUIONIAICH MTOBEPXHOCTEH MOT00HBIX

buryp.

JIBIKeHHSI B TIPOCTPAHCTBE: MapaUIeIbHBIA MEPEHOC, CHMMETPHUSI OTHOCUTENIBHO IUIOCKOCTH,
LEHTpaJlbHas CHMMETpPUsl, TIOBOPOT OTHOCHTENBHO mpsMol. IlpeoOpazoBanue mnomodus,
romoreTHs. PelieHue 3agad Ha IUIOCKOCTH C HCIIOJIB30BAaHUEM CTEPEOMETPHYCCKUX
METOIOB.

IIpakTnyeckune 3aHsATHSA

Beruucinenue 00bEMOB.

[Ipeobpa3zoBanus Ten.

CamocrosiTesibHas padoTa 00yYarOIuXcst

3aganue.

1. [ToarotToBUTh A0KIaL HA TeMy «Buabl IpoeKIuid 1 UX npuMeHeHue» (44)

2. IToAroTOBUTH JOKIA]] HA TeMy «BHIbl MHOTOTPaHHUKOB M UX U300pakeHus» (44.)
3. [MoaroroButk nokian Ha Temy «Terna BpameHus» (44.)

4. lloaroroBuTh NOKIaL Ha TeMy «MHTerpan u 00bEMBbI Te» (44)

16

Pa3zngen 10. BeposiTHOCTH M CTATHCTHKA, JIOTHKA, TeOpUsl rpadoB M KOMOMHATOPHKA

20

Tema 10.1
Craructuka. BeposTHOCTS,
JIOTHKa, KOMOWHATOpUKA

Coaep:xanue yueOHOTo MaTepHaJia

12

[ToBropenue. Hcnosb3oBaHue TaONMMIl M JUarpaMM Juisd TPEACTABICHUS JIaHHBIX.
Pemenune 3amau Ha NpPUMEHEHHE OINMUCATENBHBIX XapaKTEPUCTHUK YHUCIOBBIX HaOOPOB:
CPEIHMX, HauOOJIBIIET0 U HAMMEHBIIET0 3HaYeHUs, pa3Maxa, AUCIEPCUH U CTaHIapTHOTO
OTKJIOHEHMs. BbluMciieHne 4YacToT W BEpOATHOCTEH  coObITui.  Bbluncienue
BEPOSITHOCTEN B OIBITAX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU

Hcnonp3oBaHne KOMOMHATOPUKHU. BhlumciieHne BepOATHOCTEW HE3aBHUCHUMBIX COOBITHI.
Hcnonb3oBanue (GoOpMylbl CIOXKEHUS BEpOSATHOCTEH, auarpamMm Oilepa, JaepeBa
BeposATHOCTEN, (hopMyIibl bepryiu.

BeposaTHOCTHOE IPOCTPaHCTBO. AKCHOMBI TEOPUU BEPOSTHOCTEH.

VYcenoBHas BeposTHOCTb. [IpaBHiio yMHOXeHHs BeposTHOcTed. PopMyna IOIHOU
BepositHOocTH. Dopmyna baiieca.

JuckpeTHble ciy4yaliHble BEIMYMHBI U pactpeaesieHus. COBMECTHBIE paCIpeNesICHHUs.
Pacnpenenenue CymMMbl W IIPOU3BEICHUS HE3aBUCUMBIX CIy4YalHBIX  BEJIMYHH.
Marematnyeckoe OXHAAHUE W JHCIEPCUs CIydYalHOW BEJIMYMHBL. MareMaTtnyeckoe
0’KMJIAHUE U TUCIIEPCUS CYMMBI CIIy4alHbIX BEJIWYHH.
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bunapnas cnydailHag BenwuMHa, pacnpeneneHue  bepuymiu.  ['eomeTpudeckoe
pactpeneneHue. buHoOMUabHOE pacIpeeiIeHUEe U €ro CBOKMCTBA. [ unepreomeTpuieckoe
pacupeneneHre U ero CBOMCTBA.

HenpepsiBHbIE  ciiydaliHble ~ BeJIWYMHBL.  [[n0THOCTE  BeposiTHOCTH.  DyHKIMSA
pacupenenenusa. PaBHoMepHoe pacnpeneneHue. [loka3arenbHoe pacmpeneneHue, €ero
napameTpsbl.

Pacnpenenenne Ilyaccona u ero npumenenue. HopmaneHoe pacnpeznenenue. OyHKuus
Jlannaca. Ilapamerpel HOpMabHOIO pactpezaeieHus. [IpuMepsl ciydailHbIX BEIUYMH,
MOJYMHEHHBIX HOPMAaJbHOMY 3aKOHY (HOTPELIHOCTh HW3MEPEHHH, POCT YeJIOBEKa).
IleHTpanbHas npeneabHas TeopeMa.

HepasenctBo YeOnimeBa. Teopema YeOwimeBa u Teopema bepHymnu. 3akoH OOIBIIMX
yucen. BeiOopouHbIii MeTOT u3MepeHusi BeposiTHOCTe. Poib 3akoHa OONBIIMX YUCET B
HayKe, IPUpPoJie U OOIIEeCTBeE.

KoBapuanmsi 1ByX cinydailHbIX BenuduH. [loHATHE O KOIPPUIMCHTE KOPPEISIUH.
CoBMecTHBIE HAOMIOACHUS JBYX CIYYalHBIX BeJIUYUH. BbiOopouHbId KO3 duLreHT
Koppessauuu. JInneliHas perpeccus.

Craructuueckas runoreza. CTaTUCTHKA KPUTEPUS U €€ YPOBEHb 3HauuMocTu. [IpoBepka
IPOCTEHIINX TUIOTE3. DMIIUPUYECKUE PACHpPENEICHUS U UX CBSI3b C TEOPETHUYECKUMHU
pacnpezneneHusMu. Panrosas Koppesius.

IToctpoenne coorBeTcTBHI. IHBEKTHBHBIE M CIOPBEKTHBHBIE COOTBETCTBUSA. buekuuu.
JuckperHas HenpepbeIBHOCTS. [IpuHnun Jupuxie.

Konupoanue. JIBonyHas 3anuch.

OcHoBHBIE TOHATUS Teopuu rpadoB. JlepeBbs. [IBonuyHoe paepeBo. CBS3HOCTD.
Komnonents! csizHocTu. IlyTn Ha rpade. DitiepoBsl 1 'aMUIBTOHOBBI TYTH.

IlpakTH4eckue 3aHATHA

Pemenue 3a/1a4 Ha mepedop BapuaHTOB

CamocrosiTeibHas padoTa 00y4yaommxcst

3aganue.

1. lloaroroBuTk goknag Ha Temy «[IpuMeHeHHEe KOMOMHATOPHKY B BEIYHMCIICHUSX 32124
pasHoro Buaa» (44.)

2. TloarotoBuTk J0kIag Ha Temy «[IpuMepbl CilydaliHbIX BETHYHUH, HOAIMHCHHBIX
HOPMAaJILHOMY 3aKOHY (IIOIPENTHOCTh U3MEPEHUH, pOCT uesnoBeka)y (44)
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Koncyabranun
TeMmnbr:
1.Yucna. BrickaseiBanus. Jloruka.

2 Crenenu. Kopnu. Jlorapudmsl. x cBoiicTaa.

3 Tpuronomerpusi. YpaBHeHus. HepaBeHcTsa.
4 TIpousBoaHnas. [lepooOpasznas. Muterpan.
5 I'eoMeTpust Ha TIJIOCKOCTH.

6 I'eomeTpusi B IpOCTpPaHCTBE.

20
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2.3. TemaTu4eckoe NJIAHUPOBAHUE

[Ipu peanuzaruu comepkanus oOIeo0pa3oBaTeIbHON yu4eOHOW MUCHIMIUIMHBI «MaTtemaTuka» B
npenenax ocsoerus OITOIT CIIO na 6a3e 0cHOBHOTO 00IIero oopa3oBaHUs C MOJTYYECHHEM CPEIHErO
obmiero oOpa3oBaHHMs MaKCHMaybHass y4deOHash Harpy3ka OOYyYarolIMXCS COCTaBISIET 10
CHETMAILHOCTSIM TEXHOJIOTUYECKOTo Tpoduis npodeccnonansHoro odpasoanus - 331 wac, U3 HUX
aynuTopHas (o0s3aTenbHas) Harpy3ka oOydarommuxcs - 234 4daca; BHeayJAUTOpHAs CaMOCTOSITEIIbHAs
pabota cTyneHToB - 77 dacoB; koHcynpTanuu — 20 gacos. [IpomexxyTounas arrecranus - B dopme
JK3aMeHa.

TemaTnueckuii muian (ounas gopma oOyJIeHHs)

Makec. KonuuectBo Camocr.
yueOHasi | ayIMTOPHBIX YacoB | pabora
Coneprxanne 00yueHus Harpyska|Bcero | Jla6. | Ilpak. |cryznen-
CTYyJICHTA, paboTp|3aHsATHA| Ta
yac.
1 2 3 4 5 6
AJiredpa U Ha4YaJIa aHAJIU3A
BBenenue 2 2
Pazgen 1.2/1eMeHTHI TEOPUH MHOKECTB U 25 14 2 11
MaTEeMaTHYeCKOIl JIOTHKH.
Tema 1.1 BrickasbiBanus. MHOXecTBa 25 14 2 11
Pa3nes 2. Kopun. Crenenu u jorapugmsi 34 30 6 4
Tema 2.1 Pemenne 3amau 6 6
Tewma 2.2. Crenenu 4 4
Tema 2.3 Tpuronomerpus 8 8
Tewma 2.4 Jlorapudm 16 12 6 4
Pa3nes 3.KommniekcHble yncJa. 10 6 4
Tewma 3.1. KommiekcHble unciia 6 4
Pa3nes 4.YpaBHeHHs M HEPABEHCTBA 61 46 6 15
Tema 4.1 Pemntenne 3agau 10 6 2 4
Tema4.2 I'pauyeckoe perieHue ypaBHEeHUH 1 15 8 5 7
HEPaBEHCTB
Tema 4.3 TpuroHomMeTpuyeCKue ypaBHEHUS 12 12
Tema 4.4 YpaBHeHUs MMOKa3aTEIbHBIC U
24 20 2 4
JorapupMHUECKUE U HEPAaBEHCTBA
Pa3nen 5.@ynkunu 20 16 4 4
Tema 5.1 I'paduku IuHEHHON U KBaJpaTUYHONW (YHKIIHH. 4 4
Tema 5.2 I'paduku nokaszarenbHOM JorapupMUUECKOr U 12 8 5 4
TPUTOHOMETPUUECKON (QYHKITHI.
Tema 5.3 [IpeobpazoBanue rpaduKoB. 4 4 2
Paznen 6.TekcToBblie 321241 9 6 2 3
Tewma 6.1 Pemenue 3anau 9 6 2 3
Paznen 7.Havajia MaTeMaTH4YeCKOT0 aHAJIM3A 32 24 6 8
Tema 7.1 [penen pyHkumuu 8 8 2
Tewma 7.2 IlpousBognas 12 8 2 4
Tewma 7.3 TlepBooOpa3Hasi 1 MHTETpaJI 12 8 2 4
I'eomerpus
Pa3nen 8. 'eoMeTpusi HA MIOCKOCTH 16 12 2 4
Tema8.1 ['eomeTpust Ha MIIOCKOCTH 16 12 2 4
Pa3nen 9.'eomeTpusi B MpOCTPaHCTBE 82 66 16 16
Tema 9.1 CrepeomeTpusi. 14 10 2 4
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Tewma 9.2 TIpsimbie B mpocTpaHCTBE 10 10 2
Tema 9.3 MHororpaHHuku 24 20 4 4
Tewma 9.4 Tena BpameHus 10 6 4
Tema 9.5 BeKTOpBI U KOOPAMHATHI B IPOCTPAHCTBE 6 6 4
Tema 9.6 O0bEMBI 18 14 4 4
BeposiTHOCTH M CTATHCTHKA, JOTHKA, Teopusi rpagos
M KOMOMHATOPUKA
Pazgen 10. Cratuctuka W TeOpUS BePOSATHOCTEN,
20 12 2 8

JIOTHKA U KOMOMHATOPUKA
Tema 10.1 Cratuctuka. BeposTHOCTh,  JIOTHKA, 20 12 2 8
KOMOMHATOPHKA
KoncyabTanuun 20

Hroro 331 234 46 77

TeMbl IPOEKTOB

[TosiBieHME W pa3BUTHE YUCIIA.
CrnaBsiHCKast Hymepauusi.
[TpoucxoxaeHHEe TEOMETPHH.
[TporeHTHI B IPOIILIOM M HACTOSIIIEM.
JIeHb pOXKIICHUS HYJIS.

HcTopust BOBHUKHOBEHHUS] MaTEMAaTUKH Ha Pycw.
Wcropus pa3sBUTHS TOHATHS (DYHKIHH.
Bonmeonoe unciao «I1uy.
30510TOC ceueHHUE U uncia PudboHayym.
Pemero Dpatocdena.

[TpuMeHeHre BEKTOPOB Ha MPAKTHUKE.

HccnenoBanue poiin ,[[I/I(I)(I)CPCHI_[I/IB.J'IBHOFO HUCUYHUCIICHUA OJId ITIOUCKA OITUMAJIBHOI'O PCIICHUA.

[Tudaroposs! uucna.
HccnenoBatensckue padoTsl JIeonapao na Bunum.

[Ipumenenne npuOIMKEHHBIX BBIUMCICHUN B HAYKE U TEXHUKE.

[TapannenpHOE MPOEKTUPOBAHUE.
CpenHHe 3HAYCHUSA U UX IPUMCHCHUC B CTATUCTUKEC
[TapannenbHOE MPOEKTHPOBAHUE.
CpenHHe 3HAYCHUSA U UX IPUMCHCHUC B CTATUCTHUKE

HpaBI/IHLHHe MHOT'OT'paHHUKH, UX IPUMCHCHUC B TCXHUKCE.

PenTabenbHOCTh fOMalHero nukyoaropa «Hecymka BI-2»

AOCONIOTHAS M OTHOCHUTENbHAS IOTPEIIHOCTb.
IIpuMeHeHne cpeHUX 3HAYCHUH B DKOHOMHUKE.
W3mepenne BBICOTHI IPEIMETA.

3aKOHBI KPACOTHI M MaTEMaTHKA.

2.4. Conep:xxanne npopuabLHON COCTABISIONIEH
[IpodunsHOe wu3ydeHue o001mEeoOpa3oBaTENbHON Yy4eOHOW AUCIUILITMHBI

«MaremaTuka»

OCYILIECTBIISIETCSl YaCTUYHBIM IepepacipeieieHueM Yy4eOHbIX 4YacoB U OTOOPOM JUIAAKTHYECKHX
€IMHUI] B 3aBUCHUMOCTH OT BaXXHOCTH TeM s creruainbHocTH 35.02.08 Dnexkrpuduxanus u

aBTOMaTu3anusa CCJIbCKOIo XO03siiCTBA.
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3. YCJIOBUSA PEAJIM3AIIMA ITPOT'PAMMBI YUYEBHOM JUCIIUTLIVHBI

3.1 O6pa3zoBaresibHbIe TEXHOJIOTHHU
[lpu peanu3anuy pa3IUYHBIX BUJOB YYEOHBIX 3aHATHHA 1O TUCHMIUIMHE «MaremaTuka
UCTIOJIB3YIOTCS CIEAYIOIIIE 00pa30BaTeIbHbIC TEXHOJIOTHU:

Bun 3anstus Hcnonb3yembie 00pa3oBaTelibHbIE TEXHOJIOTUU
Teopernueckoe | Mupopmannonno-kommyHnukamnuonnsie (MKT)
obyuenue (TO)

[IpakTHueckue Nudopmanmnonno-kommyHnukanronnsie (MKT)
sanstus (I13)

IIpn npenonaBaHuu AUCHMIUIMHBL «MaTeMaTuka» HCIOIB3YIOTCS CIENYIOIUE AaKTHUBHBIE
(dbopMblI IPOBEICHH 3aHIATUH 110 BUJIaM ayIUTOPHBIX 3aHATHUI:
Bup 3ansatus | Mcnonb3yeMble akTUBHBIEC ()OPMBI IPOBEICHUSI 3aHATUI
N3yuenue MynbsTUMenua - ypoku
HOBOTI'O

matepuana (TO)
[Tpaktnueckue | IIpumeHeHHE 3IEKTPOHHBIX 00Pa30BaATEIbHBIX PECYPCOB;
3anarus (I13)

3.2. TpeGoBaHusi K MUHUMAJIbHOMY MaTepPHAIbHO-TeXHUYECKOMY 00ece4yeHHUIo

Peanuzanus y4eOHOM AUCIMILIMHBI TpeOyeT Hanuuus yueOHOro kabunera «MaTeMaTHKa»
O6opynoBanue yaeOHOTo KabUHeTA!
- IOCAI0YHBIC MECTA 110 KOJTUYECTBY 00YUaIOIINXCS;
- pabouee MeCTO MPeroIaBaTes;
- KJIacCHasl JIOCKa;
- pa3IaToOYHBIA MaTepua.
TexHuveckue cpeacTBa OOyUCHHUS:
- IEPEHOCHOW  KOMITBIOTEp  C  JIMIICH3MOHHBIM  TPOTPaMMHBIM  OOECIICUeHHEM U
MYJIbTUMEAUAIIPOEKTOP.

3.3. NudopmannonHoe odecrnevyeHue 00yueHust
Ilepeyens pexkomMeHayemMbIX Y4eOHbIX u3AaHuii, UHTepHeT-pecypcoB, AONMOTHUTEIBLHOM

JIUTEPATYPbI
Jlureparypa
J1st o0yqaromuxcs

OCHOBHbIE HCTOYHHKH:

1. Maremaruka : yuyeOHoe nmocobue / M. M. Uepnenos, H. b. Kap6aunnckas, E. C. JleGenena,
E. E. Xaputonoga ; mox. pea. M. M. UepHenosa. - 2-e u3., ucnp. u jgom. - Mocksa : PI'VII, 2016. -
342 c. - Tekcer : anextponnsiid. - URL: https://znanium.com/catalog/product/1192180

2. KapOaumnckas, H. b. Marematuka : TpakTHKyM JUIS CPEIHEro MpodecCHOHAITBHOTO
obpazosanus / H. b. Kap6auunckas, E. E. Xapuronosa. - Mocksa : PI'VII, 2019. - 114 c. - Tekcr :
anektpounsiid. - URL: https://znanium.com/catalog/product/1194063

3. lumnoga, JI. 1. Marematuka : yuebHoe noco6ue / JI.W. [llunosa, A.E. llunoB. — Mocksa :
NH®PA-M, 2020. — 238 c¢. — (Cpennee npodeccruonanpHoe 00pa3oBaHue). - TEKCT : SEKTPOHHBIMH.
- URL: https://znanium.com/catalog/product/1127760
JlonoTHUTEeIbHbIE HCTOYHUKH:

1. MamasH, A. A. ['eoMeTpuyeckrue MOCTOPOEHUSI HAa TUIOCKOCTH U B MPOCTPAHCTBE: 33/a4U U
pemenwus : yaebHoe mocodue / A. A. JlagasH. — 2-e uzn. - Mocksa : @OPYM : UHOPA-M, 2020. -
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464 c. : un. - (IlpodeccuonansHoe odpasoBanue). - TekcT : anmekrponHbid. - URL: https://znanium.
com/ catalog/product/1082973

2. ®ponos, C. A. HaueprarenpHas reoMmerpus: cOOpHUK 3amau : yde0. mocodue / C.A.
®ponoB. — 3-e u3a., ucnp. — M. : UHOPA-M, 2019. — 172 ¢. — (Cpennee npodeccrnoHaabHOe
obpasoBanue). - Tekcr : anekTponnsii. - URL: https://znanium.com/ catalog/product/967600

3. Maremaruka. Yacte 1 : yueOHoe mocooue / M. E. bernapsn, A. H. Bamekun, B. IO.
KBauko, E. A. [Inukypenko [u ap.] ; moxa. pexn. A. H. Bamekuna. - Mocksa : PI'VII, 2015. - 184 c. -
Tekcr : anextponnsiid. - URL: https://znanium.com/catalog/product/1194061

4. NanmasH, A. A. Maremaruka : yaeOnuk / A.A. lagasa. — 3-e u3f., ucrp. u gon. — MockBa
: UH®PA-M, 2020. — 544 c. — (Cpennee mpodeccuonaibHoe oOpa3oBaHue). - TekcT :
anekTponHsbii. - URL: https://znanium.com/catalog/product/1097484

s npenogaBareJiei

OcHOBHbIE HCTOYHHKH:

1. Maremaruka : yue6HOe ocobue / M. M. Uepnenos, H. b. Kap6aunnckas, E. C. JleGenena,
E. E. Xaputonosa ; mox. pen. M. M. Ueprenosa. - 2-¢ u3f., ucnp. u gom. - Mocksa : PI'VIIL, 2016. -
342 c. - Tekcr : anextponnbiit. - URL: https://znanium.com/catalog/product/1192180

2. KapOaumnckas, H. b. Marematuka : TpakTHKyM IS CPEIHEro MnpodeccHOHAITBHOTO
obpazoBanus / H. b. Kap6auunckas, E. E. Xapuronosa. - Mocksa : PI'VII, 2019. - 114 c. - Tekcr :
anektponHbii. - URL: https://znanium.com/catalog/product/1194063

3. llumnoga, JI. 1. Marematuka : yue6Hoe noco6ue / JL.W. Illunosa, A.E. [llunoB. — Mockaa :
NH®PA-M, 2020. — 238 c. — (Cpennee npodeccnorabHOe 00pa3oBaHue). - TEKCT : AICKTPOHHBIH.
- URL: https://znanium.com/catalog/product/1127760

JlonoJHUTeIbHbIE HCTOYHUKH:

1. ManmasH, A. A. ['eomeTpuueckrue mMOCTOPOSHHUS Ha MJIOCKOCTU U B MPOCTPAHCTBE: 3a/1a4dl U
pemenus : yaebHoe nocodue / A. A. Jlagasn. — 2-e uza. - Mocksa : @OPYM : UTHOPA-M, 2020. -
464 c. : nn. - (IlpodeccronanpHoe odpazoBanue). - TekcT : anekTponnHsid. - URL: https://znanium.
com/catalog/product/1082973

2. ®ponos, C. A. HauepratenpHast reomerpus: cOOpHHK 3ajau : yueb. mocobue / C.A.
®posoB. — 3-¢ u3n., ucrnp. — M. : UHOPA-M, 2019. — 172 ¢. — (Cpennee npodeccruoHaabHOe
oOpazoBanme). - Tekcr : anekrponHsIit. - URL: https://znanium.com/catalog/product/967600

3. Maremaruka. Yacte 1 : yueOnoe mocoome / M. E. bermapsu, A. H. Bamekun, B. IO.
KBauko, E. A. [Tnuxkypenko [u ap.] ; mox. pea. A. H. Bamekuna. - Mocksa : PI'VII, 2015. - 184 c. - -
Tekcr : anexrponnsiid. - URL: https://znanium.com/catalog/product/1194061

4. NanasH, A. A. Maremaruka : yueOnuk / A.A. Jlagasin. — 3-e u3f., ucrp. u gon. — MockBa
: UH®PA-M, 2020. — 544 c¢. — (Cpennee mnpodeccuonaapbHoe obOpazoBaHue). - - Tekcr :
anexTpoHHbI. - URL: https://znanium.com/catalog/product/1097484

5. Mopakosuu, A.I'. Anrebpa u Havana maremaruyeckoro ananusza: 10 xmacc. B 2 4. Y. 1.
y4eOHUK I ydamuxcs oOuieoOpa3oBaTelbHbIX YUpexaeHud (nmpoduiabHbli ypoBeHb) / A. T.
Mopnakosuy, [1.B. CemenoB. — 8-¢ u3j., ucnp. crep. — M.: Maemo3uHa, 2019. -424 c.

6. Mopakosuu, A.I'. AnreOpa 1 Hadana MaremaTuyeckoro aHanusa: 11 kmacc. B 2 4. yueOHMK
U ydamuxcsi o0meo0pa3oBaTeabHbIX yupexaeHui (mpoduinbHbli ypoBeHb) / A. I'. Mopakosuy,
I1.B. CemenoB. — 4-e u3n., ucnp. crep. — M.: Maemo3uHa, 2019. -287 c.

7. MopakoBuu, A.I'. Anrebpa um Hawana Matematuueckoro ananusza: 10 kmacc. B 2 4. .
3amauHuK A ydalmxcs o01eoOpazoBaTenbHBIX yupexaeHuil (mpoduibHbelii ypoBeHb) / A. T
Mopakosuy, [1.B. CemenoB. — 8-¢ u3j., ucrnp. crep. — M.: MHemo3uHa, 2019. -424 c.

8. Mopakosuu, A.I'. Anrebpa u Hayana MaTemMatuieckoro axamusa: 11 kmace. B 2 u. Y. 1.
3alayHMK I y4yammxcs oOmieo0pa3oBaTenbHBIX yupexaeHuil (npoduiabHbli ypoBeHb) / A. T
Mopakosuy, [1.B. CemenoB. — 4-e uzn., uctnp. crep. — M.: MHemo3uHa, 2019. -287 c.

HNuTepHeT- pecypcnbl (17151 00y4arOUIUXCsi U NpenoaaBaTesieil)
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1. Kanpkynsarop ommaiiH ... [DaekTpoHHblii pecypc] Pexwum mocryma: — https://www.math-
solution.ru/math-task/derivative (/lara mocneanero gocryna: 27.02.2020).

2. Iloctpoenne rpadukoB oHyaiiH matematikam.ru [DnekTpoHHBI pecypc| Pexxum moctyna:
http://matematikam.ru/calculate-online/grafik.ph (Jlata mocnennero mocryma: 27.02.2020).
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4. KOHTPOJIb ! OIIEHKA PE3YJbTATOB OCBOEHUS YUYEBHOM JUCIUILINHBI

KoHTponb u OICHKAa pe3ylnbTaTOB OCBOCHUS YYEOHOW JUCIUILTUHBI

OCYILIECTBIISAETCS

mnmpenoaaBaTeJIi€EM B IIPOLECCE IPOBCACHUSA IMPAKTUYCCKUX 3aH$ITI/II71, YCTHBIX OIIPOCOB, KOHTPOJIbHBIX

paboT, caMOCTOSTENEHON PAOOTHI.

Pe3yabTarnl 00yyeHus (peaMeTHbIE)

@®opMbI U METOBI
KOHTPOJISl

OLICHKH
pe3yJIbTaToB
00y4eHust

- c(hOpPMHUPOBAHHOCTh TPEIACTABICHUNA O MaTeMaTHKe Kak dacTu | Tekymuil KOHTPOJIb
MHPOBOM KYJIBTYpbl U O MECT€ MAaT€MAaTHUKH B COBPEMEHHOH LMBWIM3ALUH, O | B YCTHOH U
croco0ax onucaHusi HAa MATEMaTUIECKOM SI3BIKE SIBIICHUH pearbHOr0 MUPA, MMACbMEHHOU

- c¢(hOpMUPOBAHHOCTH NPEJCTABICHUNA O MAaTEMAaTHUECKUX MOHATHUSX Kak | (dopMe B BUJIE:

0 BaXHEUIINX MAaTEMATHYECKUX MOJEIAX, MO3BOJISIIOIIUX ONUCHIBATh U M3y4daTh | - TECTOB,;

pa3Hble MPOLECChl W SIBICHUS; MOHMMAHME BO3MOYKHOCTHM AKCMOMAaTHYECKOrO | - YCTHOIO OIPOCa;

MMOCTPOEHHUSI MATEMATUYECKUX TEOPUI; - CaMOCTOSITEIIbHON
- BJIQJICHUE METOJaMU JI0Ka3aTeNbCTB U AJITOPUTMOB PEIICHUS; YMEHUE | PaOOTHI;

HX MIPUMEHSTh, IPOBOJUTH JOKA3ATEIbHBIC PACCYKICHHUS B XO/I€ PELICHUS 3a/1a4; | - YIPAXKHCHUM;

- BIJIaJICHUE CTaHJAPTHbIMM MpPHUEMAaMH pEIICHUS PalUOHAIBHBIX U | - OLEHKH
WPPAlMOHAIIBHBIX,  I[OKAa3aTEeJbHbIX,  CTEINEHHBIX,  TPUTOHOMETPUYECKHUX | BBIITOIHEHHUS
YPaBHEHUN M HEPABEHCTB, UX CUCTEM; MCIOJIb30BAaHUE I'OTOBBIX KOMIIBIOTEPHBIX | 3aJaHUI
MpOrpamMM, B TOM YHUCJE I TIOMCKA MYTH PELICHUS W WUIIOCTPALMU PELICHUS | IPOBEPOYHOM
YpaBHEHUH U HEPABEHCTB; paboThI;

- c(OpPMHUPOBAHHOCTH MPEJICTABICHUI 00 OCHOBHBIX MOHATHSIX, UICIX U | - OIECHKU
METOJaX MaTeMaTUYECKOr0 aHaJIN3a; BBIIIOJIHEHU S

- BJAQJCHUE OCHOBHBIMU NOHSATHUSIMU O IUIOCKUX M IMPOCTPAHCTBEHHBIX | 3aJaHUI
TeOMETPUUYECKUX (QUTypax, HX OCHOBHBIX CBONCTBaX; C(HOPMHUPOBAHHOCTh | MPAKTHYECKON
YMEHHUS pacro3HaBaTh Ha dYepTekaxX, MOJACIAX M B pealbHOM MHpE | pabOTHI.
reoMeTpuueckue (GUrypbl; TPUMEHEHHE U3YYEHHBIX CBOMCTB T€OMETPHUYECKUX
buryp u popMyn i pelIeHnusi TEOMETPUUECKUX 3a/1ay U 3a/a4 ¢ mpakTudeckuM | [IpomexxyTounas
COZIEPIKAHUEM; aTTecTalus:

- c(hOpMUPOBAHHOCTh MpPEJCTaBICHUH O Tpoleccax U SBJICHHUSX,
MMEIOIIUX BEPOSATHOCTHBIM XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTIX B
peaibHOM MHpE, 00 OCHOBHBIX TOHSATHUSAX 3JIEMEHTApHON TEOpUU BEPOSTHOCTEH;
YMEHUI HaXOAWTh U OLCHMBATh BEPOATHOCTH HACTYIUIEHUS COOBITUH B
MPOCTEUIINX MPAKTUYECKUX CUTyallUsIX W  OCHOBHBIE  XapaKTEPUCTUKHU
CIIy4aliHbIX BEJIMYNH;

- BJIAJICHUE HAaBBIKAMHU HCIIOJIb30BaHUS
IIPOrpaMM IIPH PEILIEHUH 3a7ay;

- c(hOpMUPOBAHHOCTH MPEJICTABICHUNA O HEOOXOIMMOCTH JI0Ka3aTeIbCTB
npu OOOCHOBAaHMM MAaTEMaTHYECKHX YTBEP)KICHUM M pOJIM aKCHMOMAaTHKU B
MIPOBEACHUU JETYKTUBHBIX PACCYXKICHUM;

- c(OpMHPOBAHHOCThH MOHATUHHOIO ammapara 1Mo OCHOBHBIM pazjesiaM
Kypca MaTeMaTUKH; 3HAaHUA OCHOBHBIX TeopeM, (opMynl M yMEHUS HX
NPUMEHSTh; YMEHHS JI0OKa3bIBaTh TEOPEMbI U HAXOJUTh HECTaHJapTHBIE CIIOCOOBI
penieHus 3a1ay;

- cOpMHUPOBAHHOCTh YMEHHMH MOJENHUPOBATh peabHble CHUTYyallUH,
HCCIEA0BATh OCTPOCHHBIE MOJEIIH, MHTEPIIPETUPOBATH ITOTYYEHHBIN pe3yJIbTaT;

- CcOpMHPOBAHHOCTh TPEACTABICHUH OO0 OCHOBHBIX HOHSATHIX
MaT€MaTHYeCKOro aHaJW3a W WX  CBOMCTBax, BJIAQJECHUE YMEHHEM

IFOTOBBIX KOMIIBIOTCPHBIX

HE [IPEelyCMOTPEHA.

Hrorosas
aTTecTanus;
OIICHKA
BBITTIOJTHEHU S
3aJaHud Ha
MHCHMEHHOM
9K3aMEHE

26




XapaKTepu30BaTh MOBEACHHWE (DPYHKLMNA, HCIIOJIb30BAHUE IOJTYYEHHBIX 3HAHUMN
JUTSL OTIMICAHMSI U aHAJIM3a PEATbHBIX 3aBUCHMOCTEH;

- BJAJICHHE YMEHHUSIMU COCTABJICHUS BEPOSTHOCTHBIX MOJENel 10
YCIIOBUIO 3aJla4ll W BBIYUCIICHUS BEPOSATHOCTH HACTYIUICHHSI COOBITHI, B TOM
quclie ¢ IpUMeHeHueM (HopMysl KOMOMHATOPUKHA M OCHOBHBIX TEOPEM TEOPUU
BEPOSITHOCTEM; MCCIICIOBAHUS CITyYalHBIX BEJIMUUH 10 UX PACIPEACIICHHUIO.
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