AHHOTAIIUA PABOYEM NIPOTPAMMBI YYEFHOHN JTUCIIUIIJIMHBI
MATEMATHKA
1. HOACHUTEJBHASA 3AITUCKA

! Pabouasi mnporpamma o00II€00pa30BaTEILHOM Y4€OHON JHCILMILUIMHEI
“MaremaTHKa mNpeJHa3HaUCHa I H3YYCHUS MaTeMaTHKH B NIPO(ECCHOHAIBHBIX
oOpa3zoBaTenbHbIX  opraHmsamusx CIIO, peanmsywommx  o0pa30BaTEIbHYIO
IporpaMMy CpeaHero o0Iilero odOpa3zoBaHMsS B MOpeelaXx OCBOSHHS OCHOBHOM
nmpodeccuonansHON oopazoBaTensHOl mporpammel CITO (OITOIT CIIO) ma Gaze
OCHOBHOTO 00I1Iero 00pa3oBaHus IIPH MOATOTOBKE pabOUnX KaJpOB.

IIporpamma pa3padoTaHa B cOOTBETCTBUHU ¢ TpeboBaHusmu ®I'OC cpemgHero
o0I111ero o0pa3zoBaHUs, MPEIABIBISEMBIMH K CTPYKTYPE, COJAEPKAHUIO U pe3yJIbTaTaM
OCBO€HHMS  yueOHOM  JIUCIMIUIMHBI, Ha  OCHOBe IIpuMepHOM  OCHOBHOH
0O0pa30BaTeNbHON IIPOTPAaMMElI CpPEJHEr0 o00I[ero oOpa3oBaHHS, OJOOpPEHHOU
penreHueM (QeepaJbHOr0 yYeOHO-METOJUUECKOTO OOBEIMHEHUS II0 OOIIeMy
oopazoBaHuto (mporokosa otT 28.06.2016 Ne 2/16-3); KoHuenmuen pa3BUTHSA
MaTeMaTH4YeCKOoro oopa3oBaHus.

Comep:kaHue IporpaMMbl  JUCLHMILIMHBI ~ HAmpaBlIC€HO Ha  JOCTIKCHHE
CIACAYyIOIleN Leau: oOecneueHHe BO3MOXHOCTH HMCIOJB30BAaHUS MaTEeMaTHUECKHX
3HAaHUM W YMEHUH B IIOBCEJHEBHOM JKU3HU W BO3MOXKHOCTH YCIEIIHOIO
MPOJOKCHUS OO0pa30BaHUS IO CICIUAIBHOCTSAM, HE CBS3aHHBIM C MOPUKIAJIHBIM
MCIIOJIb30BaHHEM MaTeMaTuku. OCBOGHUE COJepKaHus JUCHMILUIMHBEI MaTtemaruka
HaIlpaBJICHO Ha JIOCTHKEHHUE CIICIYIOIMUX 3aaa4:

— c(hopmupoBaTh IpeJICTABICHUS 0 MaTeMaTHKE KaK YHHBEpPCAJbHOM S3BIKE HayKH,
CPEICTBE MOJIEIUPOBAHUS SBJIEHHM U IMPOLECCOB, 00 HIEIX H MeTojax
MaTEMaTHUKH;

—  pa3BUThb JIOTMYECKOE  MBIIUIEHHE, MPOCTPAHCTBEHHOE  BOOOpaKeHHE,
AITOPUTMHUUECKYIO)  KYJIBTYPY, KPHTHYHOCTHL  MBIILICHHS Ha  ypPOBHE,
HEOOXOUMOM s Oyaylled mnpodecCHOHAIBHON JICITESIBHOCTH, a TakKXkKe
MOCJIECIYIOILETO O0yUESHUS;

- BOCIINTATh CPEACTBAMHU MATE€MaTHUKH KYJIbTYpy JHYHOCTH, ITOHHMMAaHHE
3HAUMMOCTH MaT€MaTHUKH JJI8 HaydHO-TE€XHHYECKOro Mporpecca, OTHOIICHHUE K
MaTEMaTUKE KaK K 4YacTH OOIIECUECITOBCUCCKON KYJIBTYPHI UEpPe3 3HAKOMCTBO C
UCTOPUEN pa3BUTUS MaTeMaTUKH, SBOIIOIUEH MAaTEeMaTHUECKUX HIEH.

—  «OpeJOoCTaBUTh Ka)JIOMYy CTYJEHTY BO3MOKHOCTh JOCTIDKECHUS YPOBHS
MaTE€MaTUUYECKUX 3HAHUM, HEOOXOJUMOTO JJIs JaldbHEHIIEH YCIIEIIHOW XU3HU B
0O0IIIECTBE ».

OO0I11ie00pa3oBaTebHas yueOHasl JUCIIMILUIMHA “MaTteMaTuka’ sIBISETCS yueOHOU
MUCIIUTUTMHON 00s3aTeIbHON MpeIMETHOH o0acTh «MaTeMaTuKa B HH(pOPMaTHKa
®dI'OC cpennero obOmero ooOpazoBanus. B yuebnom mmane IIIIC3  yueOnas
nucuMIuIMHa “MareMaTuka” BXOOHUT B COCTAaB IIPODIIbHER ¥E60 ACIIATLTHH
00111e00pa30BaTEABHOTO LIHKJIA. YPOBEHb OCBOCHIS At ﬁﬁﬂ?ﬁ%ﬁﬁﬂ@ﬂﬁq mwﬂﬁgﬁzﬁﬂgsﬂ
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M3yuenne oOIeo0pa3oBaTeIbHOM y4eOHOM JUCHUIIMHEL “‘Marematuka’
3aBepIIacTCs MOJBEJICHHUEM HUTOTOB B (popMe dK3aMeHa B paMKax IPOMEKYTOUHOU
aTTecTaluu cTyaeHTOB B mporecce ocBoeHus OIIOII CITIO ¢ monyueHueM cpegHEro
00IIIer0 00pa30BaHUs.

IIlpy wm3ydeHUM MaTEMaTHKH Ha YIIYOJIEHHOM YPOBHE MNPEIBABISIOTCS
TpeOOBaHM4, COOTBETCTBYIOILIHE HaIPaBJICHU IO «MaTeMaTHhKa TJTST
npo()eCCUOHAIBHON  JICATEIBHOCTH», BMECTE C¢ TEM BBITYCKHHK ITOJIy4aeT
BO3MOKHOCTh U3YUHUTh MaTeMaTUKYy Ha ropa3jio 00Jiee BEICOKOM YPOBHE, UTO CO3/1acCT
GyHIaMeHT JJ15 JaIbHEHIIIEro CEphe3HOr0 H3YIEeHNSI MaTEMaTHKH B BY3e.

3yueHne MaTeMaTUKH Ha YTIIyOJJEHHOM YPOBHE HAampaBIICHO Ha OOECTICUCHHE
YCOEIIHOTO MPOJOKEHUSI 00pa30BaHMS BBIITYCKHHKA II0  CIIELIMAJIbHOCTSIM,
CBS3aHHBIM C IIPUKJIaJHBIM MCIOJL30BAHUEM MaTE€MaTHKH, IS 0OecIedeHUs
BO3MOKHOCTH YCHEIIHOIO IIPOJIOJIKEHHS OOpa30BaHUS 1O CHELHATIBHOCTSIM,
CBA3aHHBIM C OCYILECTBICHHEM HAay4YHOH M HCCJIEJOBATEIbCKON JICATEIBHOCTH B
00JIaCTM MaTeMaTUKH U CMEXHBIX HayK.

Ilpy wn3ydyeHMH MaTeMaTHKH OOJBIIOE BHHUMAHUE YACIIETCS Pa3BUTHIO
KOMMYHHUKATHBHEIX yYMEHHUH ((pOpMYJIHpPOBaTh, apryMEHTHPOBAThH U KPUTHUKOBATh),
(GOPMHPOBAaHHIO OCHOB JIOTHYECKOT'O MBIIIICHUS B YacTH IIPOBEPKH HCTUHHOCTH U
JTOXKHOCTH YTBEPXKICHHH, MNOCTPOCHUS IIPUMEPOB MU KOHTPIPHUMEPOB, LECMOUYEK
yYTBEPXKJIeHHI, (DOPMYTHPOBKHN OTPHUIAHMII, a TaKKe HEOOXOJHMMBIX U JIOCTATOUHEIX
ycaoBuii. TpebGoBanms, copmynupoBanHble B paszjene «l'eomeTpus», B OoJbIIeH
CTEIICHU OTHOCSTCS K Pa3BHUTUIO IIPOCTPAHCTBECHHEIX IPEJICTABICHHI H IpapHUCCKUX
METOJIOB, 4eM K (pOpMaIbHOMY OIMHCAaHUIO CTEPSOMETPHICCKUX (DAKTOB.

2. TIJIAHUPYEMBIE PE3VJBTATBI OCBOEHUSI YYEBHOWM
TUCHUTIIAHBI

Copepxxanue yueOHOM JUCHMILIMHBL “MaTteMaTHKA’ HapaBJICHO Ha pa3BUTHE
YHUBEPCAJILHBIX yUEOHBIX NENCTBHM, (GbopMHpOBaHHKE JTUYHOCTHEIX,
METampeqMETHBIX M NOpeAMeTHBIX pe3ynbratoB PI'OC cpennero obiiero
oOpa3oBaHUs, a TakKke ciaeayrnmx obmmx kommnereHu PI'OC cpemgHero
nmpodeccuoHansHOTO oOpa3oBaHug 1o crenuaasbHocTH  23.02.01 Opranmsanus
MEePeBO30K H YIIPABJICHHUE HA TPAHCHOPTE (M0 BUAAM):

e OK 1. IloHMMaTs CYIIHOCTR M COIHMAJIbHYK 3HAauMMOCTHL CBOEM OyayIlen
npodeCcCuM, IPOSBIATE K Hell YCTOMYHMBEIN HHTEPEC.

e OK 2. OpraHmz3oBBEIBaTh COOCTBEHHYIO JICITCIBHOCTb, BEIOHpaTh THUIIOBEIC
METOJIBI M CIIOCOOBI BEIOJHEHHS NPO(hECCHOHAIBHBIX 3ajJad, OICHHBATh HX

3 (PEeKTUBHOCTEL U Ka4eCTBO.

e OK 3. IlpyuHuMaTh pemICHUS B CTAHAAPTHBIX M HECTAHJIAPTHBIX CUTYyallUSIX U
HECTH 3a HUX OTBETCTBEHHOCTE.

e OK 4. OcvIilecTBIsSTh IOUCK U UCIIONB30BaHue HHMOPMALIMHU, HEOOXOIUMOHN IS
ym dp P unmct} EHT ﬂDﬂHH&H A

Btb(bEKTHEHGTD BEIITOJIHCHH A Hpﬂ(bﬂCCHGHElJILHLIX 3a/1a4,SIPoe@ecCOHEABHOTO H
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OK 5. Hcmonp3oBaTh HH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJOTHH B
npodecCUOHATBHON NesTeNbHOCTH.

OK 6. PaboTaTh B KOJIZIEKTHBE U KOMaH/Ie, 3 (PEKTUBHO 0OIIAThECI ¢ KOJIETaMH,
PYKOBOJCTBOM, IIOTPEOUTEIISIMHU.

OK 7. bpate Ha ce0d OTBETCTBEHHOCTH 3a pPadOTy UJICHOB KOMAaH]bI
(MOJJTUMHEHHBIX ), P€3yJIbTAT BBINOJHEHUS 3aJaHUM.

OK 8. CaMocTofTelIBHO oOnpeAcisTh 3aJadud  NIpo(eCcCHOHAILHOTO H
JTAYHOCTHOTO  pPa3BUTHS, 3aHHUMATbCiI  CaMOOOpa30BaHHMEM,  OCO3HAHHO
IIAaHUPOBATEH ITOBBIIICHNE KBATH(HUKAIIH.

OK 9. OpueHTupoBaThCS B YCIOBHSX YaCTOM CMEHBI TEXHOJIOTHM B
npoheCCHOHAILHOM JIeTENLHOCTH.

AOKYMEHT MNOANCAH
SNEKTPOHHOW NOAMWCLHKD

Ceptudmkat: 240B73BO95918A0ECE49D1B900942A42A03ACBB20

Bnapeneu: Hykoe Bagum lenHageesud, [OCYOAPCTBEEHHOE
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Pe3yabTaThl OCBOCHHS YYEOHOH THCIHILIIHHBI
B coorBeTcTBUHE ¢ PI'OC COO

JIHNYHOCTHBIE:

— Cc(hopMHUPOBAHHOCTE MHMPOBO33PEHUS, COOTBETCTBYVIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKU W OOMIECTBEHHOU
OPAKTUKH, OCHOBAHHOTO HA  OUAJIOTE KYABTYP, a4 TaKKe
pasmmgHeIX  (POPM  OOMIECTBEHHOTO CO3HAHWA, OCO3HAHHUE
CBOET0 MECTA B MOTUKYABTYPHOM MHUPE;

— Cc(h)OpMHUPOBAHHOCTE OCHOB caMOpa3BUTHUA 151
CAMOBOCIIMTAHHUA B COOTBETCTBHUH C
0OmIeYeI0BEYSCKUMH [EHHOCTAMHA 5| UaearaMu

IPakIaHCKOTO O0MIECTRA;

— TOTOBHOCTR ¥ CHOOCOOHOCTH K CaMOCTOATEIHLHOM,
TBOPYECKOU U OTBETCTBEHHOH AEATEIBHOCTH;

— TOJIEPAHTHOE CO3HAHWE W MOBENCHHE B IMOJUKYJILTYPHOM
MHpPE, TOTOBHOCTH M CIIOCOOHOCTE BECTHU AMATOT C APYTUMHU
MOOBMHA, IOCTUTAaTh B HEM B3aMMOMOHUMAHWA, HAXOIUTH
o0mme [em W COTPYIHMYATh OIS WX JTOCTHKEHUA,
COCOOHOCTE  MPOTHUBOCTOATH HUOEOJIOTUU  SKCTPEMH3MA,
HAITMOHATM3MA, KCceHo (pooum, TUCKPUMUHALIUU I10
COIMATIBHEIM, PEJIUTHO3HBEIM, PACOBBEIM, HAIMOHATHHEIM
OPMU3HAKAM W IPYTUM HETATUBHBIM COIIMATBEHBIM SBICHUAM;

— HABBIKM COTPYOHMYECTBA CO CBEPCTHUKAMU, JETHMH
MIAIMIIETO BO3pacTa, B3POCABIMM B  00pa30BaTEIBHOU,
0OMIECTBEHHO [TOJIE3HOM, yueOHO-HUCCIEN0BATENLCKOMU,
OPOEKTHOM U IPYIrUX BUAAX AEATEIBHOCTH;

— TOTOBHOCTh U CIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIE
caMO00pa30BAHUIO, HA  HOPOTSIKEHUM  BCEHM  KHU3HM;
CO3HATEIEHOE OTHOIICHUE K HENPEPEIBHOMY 00pa30BaHUIO
KdK  YCIOBHIO yCOEMHON  OpO(PECCHOHAIBHOM U
00MmIeCTBEHHOM JIEATEILHOCTH;

MeTanpeaMeTHbIe:
— }’MEHHE‘ CAMOCTOATCIBEHO O HpE,I[EJIHTE HEIH JCATCIEHOCTH H
COCTABIATE ITJTdHEI JCATCIIEHOCTH, CAMOCTOATCIIEHO
OCYIIECTBIATh, KOHTPOJIHUPOBATH 51 KOPPEKTHPOBATH

OEATEIILHOCTE; WCIIOJL30BATE BCE BO3MOKHBIE PECYPCHI IJIA
OOCTHKEHUA MOCTABJIEHHBIX IENEN W peannu3aluy MIAHOB
OEATEILHOCTH, BEIOUPATE YCIEIIHBIE CTPATETUH B PA3TMIHBIX
CUTYaLM X

— YMEHHE MPOAYKTHUBHO OOMATECSA WU B3aUMOJEHUCTBOBATEL B
OPOIECCE COBMECTHOM AEATEIBHOCTH, YUWTHIBATH MO3UIMHU
OPYTUX YYACTHUKOB AEATENRHOCTH, S(P(PEKTUBHO paspemarsb
KOH(DJIUKTHI;

—  BJIAIeHHE  HaBBIKAMH MO3HABATENRHOU,  y4e€OHO-
UCCIIEIOBATENECKON U MPOEKTHOU AEATEIBHOCTH, HABBIKAMM
paspemieHua npoOmemM; CHnoCOOHOCTE UM TOTOBHOCTH K
CAMOCTOSATEIFHOMY ITOMCKY METOJOB PEIIEHUS MPAKTHUIECKUX
34044, MIPUMEHEHHUIO PA3IUYHBIX METONOB MTO3HAHUS, CepTuduk
— TOTOBHOCTE MW CHOCOOHOCTE K camMocroaTebHGi
MH(POPMAIMOHHO - MO3HABATEILHON OEATEIEHOCTH, BIAICHUE

O0me TeMbl 3aHATHH
KOMIICTCHITHH
d1OC CI10
OK 01 PHB,I[EI[E:I
3.4.8.9.10,11.12
Paznemer 1-13
OK 01,06,09
OK 04.05.06
OK 04,06 Paznemer 1-13
OK 02.03.09
Paznemer 1-13
OK 02,03,09 Pazmemst 11,12.13
OK 02, OK 03 Paznemsr 1-13
OK 09 Paznemer 1-13
OK 02, OK 04 Pazmemsr 1-13
AOKYMEHT MNOAMWCAH
IANEKTPOHHOW NOANMWUCBIO
a1 240B73B95918A0ECE49D)BI00942A42A03ACBB20
Hykoe Bagum lenHageesup, OCYOAPCTBEEHHOE
OReliacive ieuepof RS 13
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HABBIKAMU IIOJYYEHUA  HEOOX0AuMOou wuH(OpMAUuu U3
CJIOBApEH pa3HBIX THUMNOB, YMEHHE OpPUEHTUPOBATHECA B
pa3MMUHBIX ~ MUCTOYHHUKAX  WHPOpPMAIMHM,  KPUTHUUECKHU
OLIEHUBATh U MHTEPHIPETUPOBATE UH(POPMALIUIO, MOTYyIAEMYIO
W3 Pa3JINIHBIX UCTOYHHUKOB;

— BJIAIEHUE A3BIKOBBIMHU CPEICTBAMHU: YMEHHUE SICHO, TOTUYHO
M TOUHO M3JIaraTe CBOK TOYKY 3PEHMsA, HCIOJB30BATEH
aIEKBATHEIE A3BIKOBEIE CPEIICTBA;

— BIAJACHUE HABBIKAMH ITO3HABATENBHOM pe(IEKCHH Kak
OCO3HAHMUA COBEPIIAEMBIX JEHUCTBUM W MBICIUTEIBHBIX
NPOLIECCOB, UX PE3YJILTATOB M OCHOBAHWI, TI'PAHMI] CBOETO
3HAHWUSA U HE3HAHWA, HOBBIX MO3HABATEIBHEIX 34/1aU U CPEJICTB
IUTST UX DO CTH/KEHUAL.

OK 05

OK 02, OK 04

Paznemsr 1-13

Pazmemsr 1-13

IIpeameTHbIE:

— C(opMHPOBAHHOCTE MNPEACTABIEHUM O MATEMATHKE Kak
JacTM MHPOBOM KYJBTYPEL W MECTa MATEMarTHUKU B
COBPEMEHHOM NMBUIM3AIMKA, O COOCO0AX OMMCAHWUS Ha
MAaTeMATHUYECKOM S3BIKE ABJICHUN PEATHEHOTO0 MHPA;

OK 01,02,03

Pazmemsr 1, 2. 4,
8.9,10, 11,12

— c(OpPMHUPOBAHHOCTE MNPEACTABACHUM O MATEMATHUYECKUX
NOHATUAX KAaK O BAXHEHMIIMX MATEMAaTHYECKUX MOIEIAX,
MO3BOJISTIONINX OMUACHIBATE M U3YUATh PA3HBEIE TPOIECCH U
ABJICHUA; MMOHUMAHHE BO3MOKHOCTH AKCHOMATHUECKOTO
MOCTPOEHUS MATEMATHYECKUX TEOPUH; BIANEHHE METOTAMHU
NOKA34aTENbCTB W QITOPUTMOB  PEMICHUA, YMEHHE MX
IPUMEHATH, TPOBOINUTE JOKA3ATEILHEIE PACCYKICHUA B XOJ€
petIeHus 3a7a4; BJIAQJEHUE CTAHOAPTHEIMU IIPUEMaMH
PENMIEHUS PAllMOHATBHBIX U NPPAIMOHATBHEIX,
MOKA3aTENbHEIX, CTEMIEHHBIX, TPUTOHOMETPHUUYECKUX
YpaBHEHUI M HEPABEHCTB, HX CHCTEM; HCHOJIL30BAHUE
FOTOBEIX  KOMIIBIOTEPHBIX IIPOTPamMM, B TOM 4YHCIE I
MOMCKA IMYTH PEIICHUA U WLTIOCTPAIIUN PEHIEHU YPABHEHUU
M HEPABEHCTB, MX CHCTEM; HWCHOJb30BAHME TOTOBEIX
KOMITBIOTEPHBIX HpPOTpPaMM, B TOM YHMCJE I/ MOUCKA IyTH
pemleHHsT Y WUIIOCTPALMM  PEIICHWUA  yPABHEHUM U
HEPABECHCTB;

OK 01,02

Pazmemnsr 1,
2,3,6, 13.

—  C(OpMHPOBAHHOCTE MPEACTABICHUN 00  OCHOBHBIX
MOHATUAX, UIEAX U METOJaX MATEMATUUECKOTO AHATN34;
BJIAJEHUE  OCHOBHBIMH  MOHATHUAMM O  IUIOCKMX H
IPOCTPAHCTBEHHBIX reoMeTpuueckux (purypax, wux
OCHOBHBIX  CBOHCTBax;  C(POPMHUPOBAHHOCTE  YMEHHUA
pacmo3HaBaTe Ha YEPTEKAX, MOAEIAX M B PCATBLHOM MHUPE
reoMeTpuueckue  (PUrypel;  OPUMEHEHHE  HM3YYEHHBIX
CBOMCTB TreoMeTpuuecKknx (Guryp u (POopMya Aas PEHICHUA
reOMEeTPUUECKHX  3amady ¢ 3a7a4y € TPAKTHIECKUM
COAEPHKAHUEM;

OK 01,02,03

Pazmen 3.

— C(pOpPMUPOBAHHOCTE MPEACTABICHUM O MOPOLECCAX U
ABICHUAX, WMEIONINX BEPOSATHOCTHBIN Xapakrep, 0
CTATHCTHYECKUX  3aKOHOMEPHOCTAX B PEATBHOM mﬂ{p%:z;ggﬂe*:
OCHOBHBIX HOHATHAX SIEMEHTAPHOM TEOPHH BEPOATHOCTEH,

}’MEHHFI HAXOIHUTE H OLICHHBATE BCPOATHOCTH

OK 01,02.03

> NOKYMEHT nof
SNEKTPOHHOW MO,

AT 240B73B95918A0ECE49D
Hykoe Bagum leHHagseBui

YHYPEXIOEHWME KEMEPO

Pazmemsr 4, 12.
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HACTYIUIEHUS  COOBITMH B  OPOCTEHUIIMX HPAKTHYECKUX
CUTYAaIMsX U OCHOBHBIE  XAPAKTEPUCTHKU CIIy4alHBIX
BEIMUMH; BIAJCHUE HABBIKAMM MCHOJB30BAHUS TOTOBEIX
KOMITHIOTEPHEIX IPOTPaMM IIPA PENIEHUN 3a]1a4d.

— c(OpPMHUPOBAHHOCTE MPEACTABICHUM O HE00X0ZUMOCTH
NOKA3aTeNbCTB  IpU  ODOCHOBAHMM  MATEMAaTHYECKUX
VIBEPKOACHUU M  pPOIM AKCUOMATUKM B  IIPOBEICHUU
TEAYKTUBHBIX PACCYKICHMUII;

OK 01,02,03 Paznemsr 3,8

— C(popMHPOBAHHOCTH MOHATUMHOTO AIIIapara 1m0 OCHOBHEIM
pazmenaM Kypca MAaTE€MAaTHKHU; 3HAHUH OCHOBHBIX TEOPEM,
GopMysT M yMEHHA HMX HOPUMEHATH, YMEHUA TOKA3BIBATEH
TEOPEMBI M HAXOOUTh HECTAHJAPTHEIE CIIOCOOBI pPENIECHUA
3anad;

OK 01,02,03 Paznensr 1-12

— Cc(OpMUPOBAHHOCTE YMEHHUM MOJEINPOBATH PEATLHEIE
CUTYAaI1H, MCCIEI0BATE MOCTPOEHHBIE MOJEH,
MHTEPOPETUPOBATE MOJTYYEHHBIN PE3YIIBTAT;

OK 01,02,03 Pazpemsr 1, 12

—  Cc(pOpMHPOBAHHOCTH  MPEACTABIEHUN 00  OCHOBHBIX
MOHATUAX MATEMATHUECKOTO aHAIN3a U HUX CBOMCTBAX,

BJIAICHUE YMEHUEM XapaKTEepU30BATH TMOBENEHHUE (PYHKINIA,
HUCITIOJIB30BAHHUEC IMOJIYUCHHBIX 3HAHHWH ojsa OIMUCdHHMA ¢
AHAT34 PEATbHEBIX 3ABUCHUMO CTEM;

OK 01,02,03 Pazmen 7

— BIAJEHME YMEHUSAMH COCTABIEHHSA BEPOATHOCTHEIX
MOJENEH MO YCIOBHIO 3a4a4M M BBIUUCICHUS BEPOSITHOCTH
HACTYIUIEHUS COOBITHIL, B TOM UHCIE C MPUMEHEHUEM (POPMYIT
KOMOMHATOPUKH M OCHOBHEIX TEOPEM TEOPHH BEPOATHOCTEH,
MCCIIEJOBAHMSA CIYYAUHBIX BEIMUYMH MO UX PACTPEIEICHHIO.

OK 01,02,03 Paznemnsr 4, 12

AOKYMEHT MNOANCAH
SNEKTPOHHOW NOAMWCLHKD

Ceptudmkat: 240B73BO95918A0ECE49D1B900942A42A03ACBB20

Bnapeneu:

Hykoe Bagum lenHageesud, [OCYOAPCTBEEHHOE
NMPOGECCHUOHANBLHOE DEF‘A?_;DEF'LTEJ"II::HGE
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Tpeboranus k pe3yjisTaTaM

YrnyOneHnusiii ypoBEHb

«CHCTEMHO-TEOPETHYECKNE PE3YIBTATEI»

Pasnen I1. BoInnycKHHK HAYYHTCSH IV. BoInyCKHHK IOJIVUHT
BO3MO:KHOCTb HAYYHTHCS
OneMeHTel | —  CBoOOZHO  OMEPUPOBATH  MOHATHIMH: | — OmnepupoBars MOHATHEM
TCOPHUH KOHCYHOC MHOKECTBO, MHOXKECTBO, D3JICMCHT | OIIPEOCICHHA, OCHOBHBIMHM BHIAMH
MHOKCCTB MHOKECTBA, IO IMHO KECTBO, IIEPECCUCHUE, ﬂnpe;[mem{ﬁ, OCHOBHEIMH BHIAMH
1%t 00BEIMHEHNE W PA3HOCTH MHOKECTB, YHUCIIOBEIE | TEOPEM;
MAaT€MaTHd | MHOKECTBA HA KOOPAMHATHOM IMPAMOM, OTPE30K, | —  MOHMMATH CyTh  KOCBEHHOTO
€CKOH UHTEPBAJ, [MOJYUHTEPBAJI, TPOMEKYTOK C | MOKA3aTEIbLCTBA:
JIOTHKH BBIKOJIOTOH TOYKOH, rpaqmqecme — OMEPUPOBATH MOHATHUAMH CUETHOTO
OIpEeaCcTaBJICHHUC MHOKCCTB Hd KOOPIHMHATHOM | i1 HECYETHOTO MHOKECTBA;
INOCKOCTH, — MPUMEHATH METOJ] MAaTEMATHIECKOM
— 3aJaBaTe MHOXKCCTBA IICPCUHUCIICHHCM H HMHIYKIHH n | ITPOBEICHHA
KHpHKTEpHCTHIIECI{HM CBDﬁCTBDhi; pacc}:}ﬁﬂeﬂ-[,{ﬁ MU J0Ka3areJLCTB U HpH
— DHEpHpDBﬂTB [MOHATIHAMI. }VTBEpH{,I[EHHE, peme}n{u 3amad.
OTPUIIAHUE YTBEPKACHUA, UCTUHHBIE U JIOKHBIE | B MOBCEIHEBHOM KW3HM U 0OPHU
YVIBEPKIEHUA, IPUYUHA, CIEACTBUE, YACTHBIM | M3YYEHUH OPYTUX MPEIMETOB:
cayd4and OOmiero yrBeps:KICHUA, KOHTPIIPUMED; _ HCIIONE30BATE TEOPETUKO-
—  TPOBEPATH  TNPUHAMNEKHOCTh  BIEMEHTA | MHOKECTBEHHBIMN A3BIK U A3BIK JJOTUKH
MHOKECTBY; — HAaxXOOWUTh II€PECEYCHUE U | UId ONMMCAHUA PEATBHEIX IIPOLIECCOB U
OOBEIUMHEHME  MHOXKECTB, B TOM  UHCIE | ABICHUM, OPU PEHICHUU 33044 APYTUX
OpPEICTABICHHBIX Tpauueckl Ha YHUCIOBOM | yU€OHBIX IPEIMETOB.
OPAMOU M HA KOOPAMHATHOM IJIOCKOCTH;
— OPOBOAUTH AOKA34TEIbHBIE PACCYKICHUA IJIA
000CHOBAHM S UCTUHHOCTH YTBEPIKICHUIM.
B moBCEOHEBHOM KHU3HM W NOPH H3YUECHUU
IPYrUX IMPEIMETOB:
— WCIOJB30BATh UYMCIOBBIE MHOJKECTBA HA
KOOPAWHATHOU MNPAMOM M HAa KOOPAMHATHOU
MJIOCKOCTH I OITMCAHUA PEATBHBIX ITPOIECCOB
1 SABJICHWH;
— MPOBOJUTH [OKA3aTEIbHBIE PACCYXKIECHHA B
CUTYAIMAX IMOBCETHEBHOM KWU3HU, HPU PEIIEHUH
34044 U3 IPYrux MpEeaMeETOB.
Yucma u |-  CsobomHo  omepupoBarh  MOHATHAMH: | — CBOOOJHO OMEPHPOBATH YHCIIOBEIMH
BBIPDAKCHHUA | HATYPAJIIbHOE 4YHCI0, MHOKECTBO HATYPAJIBHBEIX | MHOKECTBAMM IIPH PEIICHHH 3a1a4,

qUCEeJI, IEJI0€ YHCJI0, MHOKECTBO IEJILEIX YHCEel,

— IHOHHUMATL TIPHYHHBEI W OCHOBHEIC

0ObIKHOBEHHAas 1Opo0p, necaruuHas JapoOsb, | unen pacmupeHus YN CIOBBIX
CMEMIAHHOE  4YHCI0, PalUOHAJILHOE  YHCIIO, | MHOKECTB;

MHOKCCTBO pPanOHAIbHBIX HHACCH, | — BiageTe OCHOBHBIMH HOHATHAMH
UPPANMOHAIEHOE YHCIO0, KOPEHB CTEMEHU 1, | TEOPHH ACIUMOCTH TMPH  PEIIECHUH
IEHCTBUTEIILHOE qHUCIIO, MHOKECTBO | CcraHmapTHBIX 33144,

eHCTBUTEILHEIX qUCEII reOMeTpudeCKad | W

A . P UM nm%%CTHBHEHHH 0
WHTEPIIPETATINA HATyPaJIbHBIX, HEIBIX, by MHQNESTB € /K0 SEENIE KCHELX MG B 20
AIMMOHATLHEIX, NEHCTBUTEILHEIX YACEII, Bnageneu|  JKykoe Bag 4, TOCYOAP

part » A : _HPDmEEEMﬁ EPﬁBDEAT%T@&EEﬁEHTE
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[MO3UITMOHHON ¥ HEMO3WUI[MOHHOH CHCTEMaMH
3AIIHUCH YU CEIT;

— HNEPEBOAUTH YUCIA M3 OJHOM CHUCTEMEI 3aIUCH
(CUCTEMEI CUMCIIEHH:A) B APYTYIO;

— [OKAa3plBATh W HCIOJL30BATHE IPU3HAKHU
OEMAMOCTH CYMMBI W HOPOW3BEICHUS MIPH
BBIMTOJIHEHUM BEIYUCIEHUN U PEIIEHUM 3a1a4;

— BBIINOJHATE OKPYTJACHUE PAIMOHAILHBIX U
UPPAIMOHATEHBIX YACETT C 3aaHHOU TOUHOCTHIO;
— CpaBHUBATHL ACHCTBUTEIBHBIE YHCIIA PA3HBEIMH
coocobamu;

— YOOpAAOUMBATH YMCIA, 3AMUCAHHBIE B BHUIE
OOBIKHOBEHHOM W OECATHYHOM Opodu, umcia,
3aIMCAHHEIEC C UCITOJIB30BAHUEM
apU(PMETHUECKOTO KBAAPATHOTO KOPHA, KOPHEH
CTeIleHH OOInIIe 2

— "Haxomute HOJ1 u HOK pazusimu cmocobamm u
MCITOJIL30BATE UX MPU PEIIEHUH 3a1a4;

— BBIMOJHATL BEIYUCIEHUS W OpeoOpazoBaHuA
BBIPAKEHUM, COOEPIKAMMX  OEHCTBUTEILHBIC
quciaa, B TOM YHCIE€ KOPHHU HATyPAJIBHBIX
CTCIICHEH

—  BBINOJHATH
npeoOpa3zoBaHuA
TOTAPU(PMHUIECKIX,
UPPAMOHATBHBIX BEIPAKECHHM.

B moBCEOHEBHOU KH3HM W NOPH H3YUEHUU
OPYTrUX OPEOIMETOB:

CTaHOAPTHBIE TOJKIECTBEHHBIE
TPUTOHOMETPUYECKUX,
CTETICHHBIX,

TPUTOHOMETPHUYECKHX,
IOTapU(PMUIECKUX, CTEIEHHBIX
BBEIPAKCHUIM;

— Biaamers  (popmysnonn  OmHOMA
Hrrorona;

— NPUMEHATE HOpPU PEHICHWH 3a7ad
TEOPEMY O JIMHEMHOM IPEACTABICHUN
HO/L;

— NPUMEHATE NOPU PEHICHWUH 3a1ad
Kuraiickyro Teopemy 00 ocraTkax;

— NPUMEHATE NOPU PEHICHWUH 3a1ad
Mamnyto Teopemy Depma;

— YMEThH BEINOJHATEL 3a0UCh YUCIA B
ITO3HIIHOHHON CHCTEME CUHCIICHHA;

— NPUMEHATE HOPU PEIICHUH 3a1ad
TEOPETUKO-UHUCIIOBEIE (pyHKIMUA:
UUCIIO U CyMMAa JEMUTENeH, (PYyHKITHUIO
Junepa;

— TPUMEHATE HOpPU PEHICHWH 3a7ad
LIEMHBIE Ipo0u;

— NPUMEHATE NOpPU PEHICHUH 3a1ad
MHOTOYIEHBI C JEUCTBUTEIBEHBIMA H
LIEJIBIMH KO (p(purinenramu;

— BJIAJETH MOHATUAMH IIPUBOIAMBIA U
HETPUBO TMMBIH MHOTOWIEH 151
OPUMEHATE UX IIPU PENIEHUH 3a7a4;

— TPUMEHATE NOpPU PEHICHUH 3a1ad

OCHOBHYIO TEOPEMY AT EOPHI;

— BEIITOJIHATE H 00LACHATE CPABHCHHUEC | — NIPUMEHATE IIPU PELICHUH 3a7ad

PE3yJIbTATOB BBIUHMCICHUNA Py PEIIECHUH npDCTeﬁmHe q)}q{l{u}ﬂ{ KOMIDICKCHOH

[MTPAKTHYCCKHUX 34044, B TOM JHCIIC ep eMEeHHOH KAk Teo METPHUECKUE

OPpUOINKEHHBIX BEIUHM CJICHHH, HCIONB3YA | rrpeoOpazoBaHms.

pas3HbBIE CIIOCOOBI CPABHEHUH;

—  3AmUCBIBATE, CpaBHUBATD, OKPYTJIATE

JHUCJIOBBIC JAHHBIC PCAJTBRHEIX BCIMYHH  C

HCITOJIE30BAHUEM PA3HBIX CHCTEM M3MCPCHHA,

— COCTAaBJIATH U OLIEHUBATH PA3HBIMH CITOCO0aMH

THUCIOBBIC BBIPAKCHHU A ITPH PEILICHIUH

MPAKTHYCCKUX 3amad ¢ 3amad u3  JPYIrux

yaeOHBIX NPEIMETOB.
YpaBuenus |-  CpobomHO  OmEpUPOBATH  MOHATHAMH: | — CBOOOJHO ONpENENsTh THUI H
H ypaBHEHHE, HEPaBEHCTBO, pPaBHOCHUIIBHEIE | BEIOMPATH METO/I PEILICHIA
HCPAaBCHCTB | ypaBHCHUWA M HEPABCHCTBA, YPaBHEHUE, | MOKA3ATEIBHEIX W JOTAPU(PMUIECKUX
a ABJIAIONIEECS CIEACTBUEM OPYrOr0 YPaBHEHH:A, | YPABHEHUH 51 HEPABCHCTB,

YPaBHCHHA, PAaBHOCWJIBHBIC Ha MHOMXKECTBE, | HPPAllHUOHAIBHEIX ypaBHEHUH 51

PaBHOCHIBHEIE TPE0OPA30BAHNSA YPABHEHUIM, HEPAaBECHCTB, TPHTOHOMETPHYICCKHUX

— pemars pa3sHeleé BHUABI YPAaBHEHUM U
HEPAaBEHCTB U MX CHUCTEM, B TOM HYHUCIE

HEKOTOPBIE YPAaBHEHUA 3-U U 4-U CTEIISHOHy«
IpoOHO-PAIMOHATEHEIC H HPPAIMOHATBHEIE, 2!

— OBJIAOCTH OCHOBHEIMH THITAMH

YPABHEHUH M HEPABEHCTB, UX CHCTEM;

- caRRthO ndie

CHCTCMEI

TP HEITHBEX (/DABHEH BI(942A42A03ACBB20
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MOKA3aTE/IbHBIX, TOTapU(PMHUIECKUX,
UPPALMOHANBHEIX, CTEIEHHBIX YPAaBHEHUN W
HEPABEHCTB W CTAHOAPTHBEIMM METOJAMHM MX
PELIEHNH U MPUMEHATH MX IPU PEIIEHUM 3a1a4;
— NOpPUMEHATH Teopemy bedy Kk pemeHuto
YPABHEHMI; — MPUMEHATE Teopemy Buera mia
pPELIEHNs HEKOTOPHIX YPABHEHHH CTEIEHH BBIIIE
BTOPOMU;

— MOHUMATH CMBICI TEOPEM O PABHOCHIILHBEIX H
HEPABHOCHUIBHBIX TIPE00pa30BaAHUAX ypPaBHEHUM
U YMETh UX JTOKA3BIBATE;

— BJANETh METOOAMH PEIIEHHUSA YPAaBHEHUH,
HEPABEHCTB M MX CHUCTEM, YMETh BBIOMPATH
METO PEIIEHUS U 000CHOBEIBATE CBOU BEIOOD;

—  WCNONB30BATE METOJ  MHTEPBAIOB  [JIA
pEelIeHUs HEPABEHCTB, B TOM 4YHCJIE APOOHO-
pPalMOHAIBHEIX M BKIKOYAONIMX B celd
UPPALMOHAIEHEIE BEIPAKEHUA;

— pemare amredpaudeckue ypaBHEHUA W
HEPABEHCTBA W MX CHCTEMEI C ItapaMeTrpamu
anreOpanueckum U rpapuIeCKuM METOJAMU;

— BJIAJETh PA3HBIMM METOJaMU AOKA3aTEILCTBA
HEPABEHCTB;

— pemaThs yPaBHEHUS B LEIBIX UM CIAX;

— u300paxare MHOKECTBA HAa IUIOCKOCTH,
3a7aBaeMBI€ YPABHEHUSAMH, HEPABEHCTBAMH M MX
CHCTEMAMU;

— CBOOOIHO WCMOML30BATE TOMKIECTBEHHEIE
npeoOpazoBaHus TIPU PEIIEHUM YPABHEHUN U
CUCTEM YPABHEHUH.

B mDoBCeZHEBHOM JKM3HU U IPU H3YICHUH
OPYTUX OPEIMETOB:

—  COCTaBJATH M pemarbk  ypaBHECHUA,
HEPABEHCTBA, UX CHCTEMBI IIPH PEHIEHWUN 33144
OPYrux ydeOHBIX TPEIMETOB;

—  BBINOJHATE  OLEHKY  MOpaBIomomoOus
pe3yJIbTATOB, IMOJYYAEMBIX TIPU  PELIECHUH
Pa3IMYHBIX YPABHEHUH, HEPABEHCTB U UX CHCTEM
OpyU  PEmIeHWM  3aJad  APYyrux  yueOHBIX
IPEIMETO B;

— COCTABIATE M pemars VYpaBHEHUSA U
HEPABEHCTBA C MapaMeTpamMl MpU PEUICHUA
3a7a4 OPYTUX yu4eOHBIX OPEaMETOB;

— COCTABJATH YPABHEHUE, HEPABEHCTBO WM MX
CUCTEMY, OMUCHIBAIONIAE PEATBHYIO CHTYAIIUIO
WA MPUKIAJIHYI0 3aady, HWHTEPHOPETUPOBATH
MOJTyIEHHBIE PE3YIbTATHI;

— HCMIOIB30BAaTH IMPOTPAMMHEIE CpPEACTBA IIPU
PELICHNN OTIECIBHEIX KJIACCOB YPABHEHUN HCeptibuk
HEPABEHCTB. Braneney

— HOPUMEHATh NPU PEHIEeHUH 3aaad
HepaBeHcrBa Komm - byHAkOBCKOTO,
bepnynmm;

— HUMETE OPEACTABICHUE 0

HEPABEHCTBAX  MEXAY  CpPEeIHUMU
CTEIEHHBIMH.

AOKYMEHT MNOANCAH
SNEKTPOHHOW NOAMWCLHKD

AT 240B73B95918A0ECE49D1B900942A42A03ACBB20
Hykoe Bagum lenHageesud, [OCYOAPCTBEEHHOE

OyHKumm

— BJ’[H,I[E‘TE [MOHATHUAMHM. 3dBUCHUMOCTE BCIIHYHMH,

NPOSECCHUOHANBHOE OEPA3OBATENBHOE

— L BAAACTD. . O HATHEN . ACHMHATOTEE . M
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(yHKIMA, aprymMeHT u 3HadeHue (DyHKI[UH,
001acTe ONpEeneneHus U MHOIKECTBO 3HAYECHUU
¢yukmmu, rTpaduKk  3aBUCUMOCTH, Trpaduk
¢yHkmy, Hymm — QYHKIMH,  IOPOMEKYTKH
3HAKOMOCTOSHCTBA, BO3pPACTAHUE HA UYHUCIOBOM
OpOMEXKYTKE,  yObIBaHME  HA  YUCIOBOM
IPOMEKYTKE, HAuOOIbIIEEe W HAUMEHBIIEE
3HaueHue (PyHKIIUKA HA YUCIOBOM IPOMEKYTKE,
nepuoandeckas (PyHKUMA, MOEPUOA, YETHAd U
HedeTHas (PYHKIUM; YMETh IPUMEHATE 3TH
MOHATHA ITPU PEIICHUM 3a7a4;

— BJIAIeTh TMOHATHEM CTENEHHASA ()YHKINL,
CTpOUTE €€ Tpauk U YMETh HOPUMEHATH
CBOMCTBA CTEMEHHOW (PYHKIIUM TPU PEMIEHUH
3a1a4;

— BIAJETh MOHATUAMHU MOKa3aTenbHas (PYHKIWA,
SKCMOHEHTA; CTPOUTh WX TIpaPUKU U yMETh
OPUMEHATE CBOWCTBA MOKA3aTEIBHOM (PyHKIMU
IpYU PELLIEHUH 3a7a4;

—  BIAQAETh  TNOHATHEM  JIOTapu(pMHUIECKaA
(pyHKIMA; CTpouTh €€ rpapuk U yYMETh
OPUMEHATE CBOMCTBA norapupmMuaeckon
() VHKIIMY Py PELIEHUH 3a/1a4;

— BIAIETh MOHATUAMHM TPUTOHOMETPHUIECKUE
(QYHKIMH, CTPOUTH UX Trpapuku U yMETh
OPUMEHATE  CBOMCTBA  TPUTOHOMETPHUYECKUX
() YHKIIMH OpU PELICHUH 3a/1a4;

— BIAOETh NOOHATHEM OOpartHas (yHKIMA;
IPUMEHATH ATO MOHATHE MPHU PEIICHUHN 3a0a4;

— MOPUMEHATh OPU PEIIEHUH 3a0ad CBOHCTBA
() VHKIIA: JEeTHOCTD, MEPUO TUIHOCTBE,
OTPAHUYEHHOCTH;

—  OPUMEHITEH Opyl  pEmeHud  3a7ad
npeoOpazoBanus rpa)uKoB (PYHKIHM;

- BJIAJIETH MOHATUAMHU B15 (o (0): 2B
MOCJIENOBATENEHOCTE,  apu()mMerndeckas |
r€OMETPUUECKAS ITPOTPECCHS;

— MPUMEHATH IIPU PEHIEHWUM 3a4a4 CBOWCTBA M
OPU3HAKA APUPMETUUECKOH M TE€OMETPHUIECKOU
OPOTPECCHI.

B moBCEgHEBHOM KU3HM W NOPU HN3YUECHUHU
OPYTUX y4€OHBIX ITPEIMETOB:

— OIPENENATH 10 rpauKaM U UCHOJIB30BATE I
pelieHus  NOPUKJIAOHBIX ~ 3adad  CBOMCTBA
pEWIBHBIX  IPOIECCOB U 3aBHUCHMOCTEH
(HauOompmIe W HAUMEHBINME  3HAYCHMUA,
OPOMEXKYTKH  BO3pacTaHUsA W yOBIBAHUA
() yHKIIM U, TPOMEKYTKU 3HAKOTIOCTOSHCTBA,
ACMIITOTEI, TOUKH IEPernoda, mepuot v T.0gs, o,
— HWHTEPIPETUPOBATE CBOMCTBA B KOHT@KETE!
KOHKPETHOM ITPAKTUUECKON CUTYALNH;

YMETE €r0 NPUMEHATH MPH PENIEHUHA
3a1ad;

— IIPUMEHATH METOIBI  PEHICHUA
PO CTENIINX mi(ppepeHaTsEHBIX
YPABHEHUH MOEPBOTO U BTOPOTO
MO PAIKOB.

AOKYMEHT MNOANCAH
SNEKTPOHHOW NOAMWCLHKD

240B73B95918A0ECE49D1B900942A42A03ACBB20

Hykoe Bagum lenHageesud, [OCYOAPCTBEEHHOE
NMPOGECCHUOHANBLHOE DEF‘ﬂ?_;DEATEﬂI::HGE
YyHYPEXIOEHWME KEMEPOBCKKWA
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— ompememaTr Mo rpadukaM  OpPOCTEUIINE
XAPAKTEPUCTUKHN TIEPUOIMUYECKUX MPOIECCOB B
OMOJIOTHM, SKOHOMHKE, MY3BIKE, PaauOCBI3M U
ap. (aMmmryaa, IeEpUoa ! T.11.).

Cratuctuk | — OmepupoBaTh OCHOBHBIMH OIMHCATEIBHBIMH | — MMETH IPENCTABICHUE 0
a U TEOPHA | XapaKTEPHUCTUKAMU U CIIOBOTO HaOoOpa, | HEHTPATBHOU NPEAEIBEHON TEOPEME;
BCPOATHOCT | MOHATHEM  TCHEpaAJbHAsA  COBOKYIIHOCTE M | — HMCECTH IpEacCTaBJICHHC 0
€i, JIOTHKA | BEIOOPKOIT U3 HEE; BEIOOPOYHOM K03 purueHTe
1 —  ONepupOBaTh MOHATHAMHM: 4acTOTA W | KOPPEIAUMHA U JIMHEWHOW PETPECCHUM;
KOMOWHATO | BepOATHOCTH COOBITHA, CYMMa M IPOM3BENCHHE | — HMETD OPEICTABICHUE 0
pHKa BEPOATHOCTEM, BEIUHCIIATE BEPOATHOCTH | CTATUCTHYECKUX TUIIOTE3axX 51
COOBITHI HA OCHOBE ITOICYECTA M CJIA HCXO/I0B; OPOBEPKE CTATUCTUYECKOU THIIOTE3HL,
- BJIAJIETH OCHOBHEIMH OOHATUAMHU | O CTATUCTUKE KPUTEPHSI U €€ YPOBHE
KOMOMHATOPHKH M YMETh UX IMPUMEHATH IPH | 3HAYUMOCTH; — UMETH MPEACTABICHHE
pelIeHnu 3aad; 0 CBA3U IMITMPUIECKUX 151
— HMETBH IIPEACTABICHHE 00 OCHOBAaxX TEOPHM | TEOPETHUECKHUX PACHPEAEICHNH;
BEPOATHOCTEMN; —  HMETh MPEACTABICHUE O
— UWMETh MNOPENCTABICHUE O OUCKPETHBIX W | KOOUPOBAHWMW, JOBOWMYHOM  34ITUCH,
HEMPEPBIBHEIX  CIYYaMHBIX  BEIMYMHAX M | JBOMYHOM JEPEBE;
pacrnpeaciicHuAx, 0 HC3aBHCHMOCTH cn}rqafmmx — BJIAOETE OCHOBHBEIMHM MNTOHATHAMH
BEITUYMH; teopun rpadoB (rpad, BepmMHa,
— MMETh IIPEACTABICHUE O MAaTEMAaTHYECKOM | peOpo, CTENEHL BEPLIWHBEI, OYTL B
OKUJIAHUM U TUCIIEPCUU CIIYYANHBIX BEIMYNH,; rpadge) m ymMerb OPUMEHATH HX IIPHU
— HMETE IIPEACTABJICHHE O COBMECTHRIX | PCIICHHH 3a144,
pacnpeneneHuAax CIydalHbIX BEINYHH, — UMETH NPEACTABICHUE O NEPEBBAX U
— IOHHMMATh CYTh 34aKOHA OOMpPImIMX YHCENT M | YMETh MNPHUMEHATE NPH PEHICHHH
BEIOOPOYHOTO METOA U3MEPEHUS BEPOATHOCTEN; | 34144,
— HMETh IPEACTABJICHHE O HOPMAJIBLHOM | — BJIAICTE TIOHATHCM CBA3HOCTE H
pacopeneneHu W NOpUMEpPaX  HOPMAJIBHO | YMETE  IIPUMEHATH ~ KOMIIOHEHTHI
pacCIpeneI€HHBIX CIYYAUHBIX BEIMYNH; CBA3HOCTH IIPH PELLIEHUH 3a/1a4;
— HWMETh IIPEACTABJIIEHHWE O  KOppemsanuud | — YMEThb OCYIIECTBJATH IIYyTH II0
CTYYAHHEIX BETHIHH. peOpam, 00xomel pedep U BEPIIMH
B moBcemHeBHOW KH3HH W TIIpH H3yueHuH | rpada;
IPYIrUX OIPEOMETOB!: - UMETH [IPENCTABICHUE 00
— BBIYHUCIATE WIH OICHUBATE BEPOATHOCTH SHJIEPOBOM M TAMWJIBTOHOBOM ITyTH,
COOBITMII B pe€amsHOM KW3HHU; — BbeIOMpars | UMETh TIPEACTABICHUE O TPYAHOCTH
METOOBI  IMOOXOOAMNIETO MMPEACTABICHUA W | 3ddd9M  HaXO0XICHHUA TdMHJIbTOHOBA
00padOTKMN TAHHBIX. TyTH,
— BJAIETH IIOHATUAMH KOHECUYHEIC H
CUYCTHBIE MHOXKECTBA M YMETh HX
MPUMEHATE IIPU PEIIEHNN 3a0a4,
- YMETh IPUMEHATH METOT
MAaTEMATHIECKON NHIYKIIHH;
—  YMETh  IIPUMEHATHL  IIPUHIHII
Jlupuxuie mpu pemenuu 3aaad.
TexcroBeie | — Pemare pasHele 3amaud  MOBLIIICHHON
3a1aud TPYOHOCTH;

— AHAJM3UPOBATH YCIOBUE 3a1a49H, BEIOUPATE
ONTUMAIBHEIM ~ METOJ  PEIICHUSA
paccMarpuBas pa3IMIHbIE METOIHI;

— CTPOUTh MOJENL PEMIEHU 3adadi, OPOBOIUTH

3 agf&’irﬁf' :
napneney,

AOKYMEHT MNOANCAH
SNEKTPOHHOW NOAMWCLHKD

T 240B73B95918A0ECE49D1B900942A42A03ACEBB20

Hykoe Bagum lenHageesud, [OCYOAPCTBEEHHOE
NMPOGECCHUOHANBLHOE DEF‘ﬂ?_;DEATEﬂI::HGE
YyHYPEXIOEHWME KEMEPOBCKKWA
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IOKA3aTeJIbHBIE PACCYKOCHUA [PH PELICHUH
3a1a4u;

— pemars 3agauu, TpeOyromme mnepedopa
BAPUAHTOB, MNPOBEPKH  YCIOBUM, BEIOOpA
ONTUMAIBEHOTO PE3yIbTaTa;

—  aQHAM3UPOBATE U HHTEPIPETHPOBATH

MOJyUEHHBIE PEIIEHUs B KOHTEKCTE YCIOBUA
3aIauH, BEIOMPATH peueHus, HE
OPOTUBOPEYANINE KOHTEKCTY;

— NEPEBOIUTE TIPU PENIEHUH 3a/1a4U
nHpOpMAIMI0O M3 OJZHOM (OPMBEI 34aNHCH B
OPYIVIO, HCHOJB3YA MNpPU  HEOOXOIMMOCTH
CXEMBI, TAOMUIIEL, TPA(UKI, THATPAMMEI.

B moBCEQHEBHOM KHW3HM W NOPH MW3YUEHUU
OPYTUX MPEIMETOB:

— pemark OPakTHYeCKWe 3aJadd U 3a7auul U3
OPYTUX OPEIMETOB.

['eomerpus

— Braners reoMeTpuIeCKUMHI MOHATHAMHU IIPH
PELICHNH 3a7a4d U NPOBEIECHUN MAaTEMaTHUECKHX
pacCykICHUM;

- CaMOCTOATEIHHO (O pPMyIMPOBATE
ONpeneIeHIs reOMETPUIECKIX guryp,
BBIIBUTATh THUIOTE3El O HOBBIX CBOMCTBAX W
NpPU3HAKAX  TE€OMETPHYECKUX puryp 1%}
00OCHOBEIBATh WJIM OIPOBEpPrare ux, 0000marTe
WA KOHKPETU3UPOBATE PE3YILTATHI HA HOBBIX
Knaccax (uryp, TPOBOAWTE B  HECIOKHEIX
cIydasx kiaccu(pukanuo (Uryp mo paszaudaHBIM
OCHOBAHUAM;

— MCCJIENOBATH YEPTEKM, BKIIOYAA KOMOMHAIINM
(uryp, H3BIEKaTh, HHTEPNPETUPOBATH U
npeoOpa3OBEIBATE UH(O pMALHIO,
IPENCTABICHHYIO HA UEPTEKAX;

— pemars 3a1a49m r€OMETPUUECKOTO
COOEpaHus, B TOM YHUCIE B CHTyal[UAX, KOTIA
AITOPUTM PENIEHUs HE CIEeayeT fABHO U3
yCIOBUA,  BBIIOJHATE  HEOOXOOUMBIE I
pPELIEHNA 3a0a4d JOITOJHUTEIBHBIE HOCTPOEHHUA,
MCCIEN0BATh BO3MOKHOCTE NPUMEHEHH TEOPEM
1 (POPMYII I PEIIEHUA 33144,

— yMmeTe (opMyIMpoBaTE U
r€OMETPHUUECKUE YTBEPK ICHUA,

— BJIAJETh IMOHATHAMH CTEPEOMETPHU: MPU3MA,
mapayuIeIEUIeN, MUPaMUIa, TETPasIp;

— HWMETh HOpEacTaBiIeHUs 00  akcmomax
CTEPEOMETPUN M CIEACTBUAX W3 HUX U YMEThH
MPUMEHATE UX IIPH PENICHUN 34144,

— YMETh CTPOUTH CEYEHUSA MHOTOTPAHHUKOB C
UCIIOJIb30BAHUEM PA3IMUHBEIX METOIOB, BoeFOMi
qHUCIIE U METOOA CJIEIOB; Bnageney

TOKAa3bIBATE

— HUMCTh MNOPEACTABJICHHUC O CKPCIIUBAKOIINXCA

— Mmers OPEICTABIEHNE 00

AKCMOMATHYECKOM METO]IE;

— BJIANETH MOHATUEM T€OMETPUUECKUE
MECTA TOYEK B IMPOCTPAHCTBE U YMETE
OPUMEHATE UX IS PElIeHUs 3a0a4;

— yMETh IPUMEHATH NI PENICHUA
zamad CBOMCTBA ILTO CKUX 151
OBYTPAHHBIX VIJIOB, TPEXTPAHHOTO
yTiia, TEOPEMBI KOCUHYCOB M CHHYCOB
IV TPEXTPAHHOTO YIJIA;

— BJIAJIETE MTOHATHEM
OEPIEHIUKYISAPHOE CEYEHUE IMTPU3MEI
1 YMETh NMIPUMEHATH €70 MPU PENICHUN
3ama4d;

— UMETh IpeacTaBICHUE
IBOMCTBEHHOCTH PAaBUIBHBIX
MHOTOT PAHHUKOB;

— BAAAETh MOHATUAMM IIEHTPAIBEHOE U
NapauieIbHOE  MPOEKTHPOBAHUE U
OPUMEHATE HMX MNPU  ITOCTPOCHUHN
CEYEHUN MHOTOTPAHHUKOB METOIOM
PO EKIIHH

— WMETh NPENCTABJICHUE O Pa3BEPTKE
MHOTOTPAHHMKA U KpaT4aumieM MyTH
HA HOBEPXHOCTHU MHOTOT PAHHUKA,;

— HMECTE npeacTaBJICHHUC 0
KOHHUYCCKHX CCUCHHAX,
— HMECTE npeacTaBJICHHUC 0

Kacaromuxca cpepax m xoMOMHAIMH
TEJI BPANICHUSA U YMETh MPUMEHSTH UX

npu peREHMH SRR o

AT Z4IPHMEHSFCE COFEPIE Y PRIe M CEBaaa

DB AT BB 8 FOHRIT 0
HORRIASHHAS, KEVEPORCKAN
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NPAMBIX B IPOCTPAHCTBE U YMETH HAXOOUTH YTOJI
U PACCTO IHUE MEK Y HUMHU,;

— TIPUMEHATHE TEOPEMEI O MOAPAJIEIBHOCTH
OPAMEIX M IIJIOCKOCTEH B HPOCTPAHCTBE IIPHU
pEellIeHnH 3a/1a4;

— YMETh IPUMEHATE HapauIeabHOE
OPOEKTUPOBAHUE IJIA M300pakeHus PUryp;

— YMETh HOPUMEHATE NEPHEHANKYIIPHOCTH
IPAMOH U IJIOCKOCTH NP PELICHUH 3a/1a4;

—  BJIAOETh  MOHATUSAMHU  OPTOTOHAIBLHOE
MPOEKTUPOBAHNE, HAKIOHHBIE M MX IPOEKIINH,

YMETh NIPAMEHATE  TEOPEMY O Tpex
HEPHEHIUKYIAPaxX IIPU PEIEHUN 3a0a4;

— BJIANETh NOHATHAMU PACCTOAHUE MEKIY
(purypamu B OPOCTPAHCTBE, 0 OmIMit
NEePIEHIUKYIAP IBYX CKPEIMBAIONINXCS

OpPAMBIX U YMETh NPUMEHATH UX IIPU PEIICHUU
3amad;

— BJIAJETh MOHATHEM YrOJ MEXKOAY HPAMOH H
[MJIOCKOCTBIO W YMETh MPUMEHATH €TI0 IIPH
pEUICHNA 3a1a4;

— BJIAJIETh NMOHATHUAMM JIBYTPAHHBIA YTOJ, YIOJI
MEXKIY  IUIOCKOCTAMHM,  IEPIEHIUKYIAPHBIE
[JIOCKOCTU U YMETh IIPUMEHATE UX IPH PEIIeHUH
3amad;

— BJIAJETH MOHATUAMHA IIPU3MA, ITapalIeICIHIIe]
U TPUMEHATH CBOMCTBA NAPALICIEIAIENA IIPH
pEUIeHNHA 3aa4;

—  BIAJETh MOHATHEM
HapaIeNnenuIens |
pEUIeHNH 3aa4;

OPAMOYTOJIBHBIN
NPUMEHATh €ro  IIpU

— BIAJETh MOHATUEM MPIMOYTOILHBEIN MTUPAMUT,
3IEMEHTH TIPABUIBHOM TMHPAMHUABI W YMETh
OPUMEHATE UX TIPU PENIEHUN 34/1a4;

— WMETh NPEICTABICHUE O Teopeme Iuiepa,
MPABUJILHEIX MHOTOTPAHHUKAX;

— BIAAETh TOHATHEM ILIOMIAON MHOBEPXHOCTEH
MHOTOTPAHHUKOB U YMETh NMPUMEHATH €ro mpHu
pEIlIeHNnH 3a/1a4;

—  BIAIETh HOHATHUAMU TE€Aa  BpaNICHUA
(ImHap, KOHYC, map U cdepa), uX CE4EeHUA U
YMETh MPUMEHATE UX IPU PENIEHUH 3a7a4;

— BJIAIETh TMOHATUAMH KACATENBHBIE MPSIMBIEC U
MJIOCKOCTH U YMETEH NMMPUMEHATH U3 OPH PEMIEHUN
3amau;

— HMCTb TIDCACTABIICHHA O BIHCAHHBIX H
OMUCAHHEBIX c(epax U YMETh MPUMEHATh UX OPHU
pEIlIeHNUH 3a/1a4;

—  BJAOeTh IOHATHAMH

00BEM,

UX [PU PELIEHUN 3a7a4;

0 OBEMBL,

MHOTOTPAHHHUKOB, TE€JI BpPAICHUA W IPUMEIATE

— BIANETh Pa3HBIMU  Crocodamm
3a0aHUS  TPAMOM  yYPaBHEHUAMH U
YMETh IPUMEHATh IIPU  PELIEHUHU
3a1ad;

— NPUMEHATH NPU PEHICHUN 33434 U
NOKA3aTEILCTBE TEOPEM BEKTOPHBIN
METOJ U METOJI KOO PANHAT;

— UMETH MPEACTABIACHUE 00 aKkCmoMax

o0BEMA, HPUMEHATH (o pMyIIEL
00BEMOB OPAMOYTOJIBHOTO
napauleIenunea, IPU3MEI "

OUpPaAMHIEL, TETpPasapa MPU PElleHUH
3amad;
— TPUMEHSATE TEOPEMBL 00
OTHOWIIEHHUAX OOBEMOB HPH PENIEHUUN
3amad;

— IPUMEHSTE UHTEr PaT IJIA
BBEIYHM CJICHUS 00BLEMOB 151
MOBEPXHOCTEU TEI BpaNICHHUA,

BBEIUMCIICHUA MJIOMIAU C(PEPUIECKOTO
nosAca 1 00bpEMA WApPOBOTO CJIOS;

— UMETh IIPEICTABICHUE O IBHKECHHUAX
B IPOCTPAaHCTBE:  IMAPAIJIEIBHOM
NEPEHOCE, CUMMETPHUH OTHOCHTEILHO
IUTOCKOCTH, HEHTPATBEHON CUMMETPHH,
MOBOPOT € OTHOCWUTEIBHO MPAMOMU,
BUHTOBOU CUMMETPHUH, YMETE
OPUMEHATE X IIPU PENIEHUH 3a1a4;

— HMMETh INPEACTABICHUE O ILIONMIATA
OPTOTOHAIBHOM MPOEKINH;

- UMETH NPENCTABICHUE 0
TPEXTPAHHOM U MHOTOTPAHHOM YTJIE U
IPUMEHATE CBOWUCTBA IUIOCKMX YIJIOB
MHOTOTPAHHOTO YIJda NIPH PEIIEHUH
3a1a4;

- UMETh OpEaCTaBICHU A 0
npeoOpazoBaHUM MOA00UA, TOMOTETHH
1 YMETh MPUMEHATh UX NPU PENIEHUN
3a7a4;

— YMETh pPEeIaTh 3aa4y Ha IUIOCKOCTH
METOJAMHA CTEPEOMETPHH;

—  YMETb NPUMEHATE  (POPMYIIEL
00BEMOB  MNpPH  PEMIEHWHA  3a1ad
OUpPAMHI, OSIEMEHTHl  NPABUIBHOMN

MUPAMUAIEl U YMETh IIPUMEHATh HX
[IPH PELIEHUH 3a1a4,
— HMMETh IIPENCTABIIEHUE O TEOPEME

11 OKYMEHT MNoAarnncaH HEI
%HEBﬂEéHTPGHHDﬁ Nnoannchbio PABHIE X

-y MHQEMERaHBHIAXSD 18900942442A03ACBB20

_ X PCT
PRGN IoHED BE AT GaATE Nt T A
a(e):] CFEHMEPBOIOTDAHHUKOB U
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— UMETh MPEICTABICHUE O pa3BepPTKE LWIMHAPA
1 KOHYCa, IUIOM[AOM MOBEPXHOCTH ILWIMHIPA U
KOHYCA, YMETh MPUMEHATH UX I[PH PEIICHUH
3amay;

— HAMETh IPEACTABIECHHUE O ILIOMAAu C(Epsl H
YMETh IIPUMEHATH €T0 [IPU PEIIEHUH 3a1a4;

— YyMETh pemars 3aJa4d Ha KOMOMHAIMH
MHOTOTPaHHHUKOB U TE€JI BPAIIEHHU;

— HMCTb TIPCIACTABIICHHC. 0 momoOuu B
OPOCTPAHCTBE W YMETh pEmarek 3aJaud Ha
OTHOIIIEHHE 00BEMOB 151 IOMIAIeH
MOBEPXHOCTEN OO0 0HEBIX (PpUTYD.

B noeceoHesHOll HCU3HU U NPU UVUEHUU

opyaux npeomemos:

— COCTaBJIATE C UCIOJIL30BAHHEM CBOHUCTB
TEOMETPUUECKUX  (PUTYpP  MATEMaTHUECKHE
MOMEMH [JIA PEIICHWs 3a1a4 MPAKTHIECKOTO
XapakTepa M 3a7a9 W3 CMEKHBIX JIHCIHAILIHAH,
HCCIICO0OBATE HDH}"—IE‘H_HHE MO ITCITH H
MHTEPIPETUPOBATE PE3YIILTAT.

YMETh NPUMEHATE €r0 MPH PENIEHUHA
3a1a4;

— BJIAJETH MOHATUAMU TEJIA BPAIEHUA
(uImHAp, KOHYC, map u cdepa), ux
CEYEHHUA U YMETh IPUMEHATH UX IPH
pElIeHNH 3a/1a4;

— BJIAJETH IOHATHAMM KacaTElIbHBIE
OpAMBIE W IDIOCKOCTH W YMETH
MPUMEHATE U3 IPU PELIEHUH 3a10a4;

— UMETh IIPEICTABIECHUA O BITUCAHHBIX
1 ONUCAHHBIX Cc(epax U yMETh
OPUMEHATE UX IIPU PENIEHUH 3a7a4;

— BJIAOETH MOHATHAMH 00BEM, 00BLEMEI
MHOTOTPAHHUKOB, TE€I BPANICHUA H
OPUMEHATE X ITPU PENIEHUH 3a1a4;

— UMETh MPEACTABICHUE O PA3BEPTKE
MWIMHIPA W KOHyCa, IUIONIAgu
MOBEPXHOCTH LWIMHAPA M KOHYCA,
YMETE NPUMEHATE UX IIPU PEHICHUHA
3a7a4;

— HMMETh NMPEACTABICHUE O ILIONIATU
cpepel M YMETh HNPUMEHATE €r0 MpPH
pElIeHNH 3a/1a4;

— YMETh  pemares 3amadu  Ha
KOMOMHAIIMM MHOTOTPAHHUKOB WU TEIN
BPAILICHU;

— UMETH MIPEACTABIEHUE O MOAO00ONH B
IPOCTPAHCTBE U YMETh PEIIATE 3a1a9H
HAa OTHOUIEHHE 00BLEMOB M ILIOMIANECH
MOBEPXHOCTEN MOA0OHBIX (PUTYP.

B MmOBCEOHEBHOM KH3HU U IIPH
W3Y4YEHAU IPYTUX IPEIMETOB:

— COCTaBJATH C HCIOJIB30BAHUEM
CBOMCTB  TEOMETPHYECKUX  (uryp
MAaTEMATHYI ECKUE MO IETTH 71
pelieHns  3a0a4 = OPAKTUYECKOTO
XapakTepa W 3aJad M3  CMEKHBIX
IV CLIUTUTHH, M CCIIEN0BATE
MOJTy4EHHBIE MO €N "
WHTEPIPETUPOBATE PE3YABTAT.

Bektoper u
KOOPpOUHAT
B B
IPOCTPAHCT
BE

— Bmamers moHATHAMH  BEKTOPEI M HX
KOOPIWHATHI;

— YMETh BEHITIOJHATE OMEPAIMA HAJ BEKTOPAMM;
— HCIOJB30BATH CKAIAPHOE IMPOU3BEIEHUE
BEKTOPOB NP PENICHUH 3a/1a4;

— OPUMEHATH YPABHEHWE TIIOCKOCTH, (POPMYITY
PACCTOSHUSA MEKIY TOUKAMH, YpaBHEHHE C]eps
IPU PENIEHUH 3a/1a4; Cepmucuk
— NPUMEHATH BEKTOPHI U METOJ] KoopauHar B
IPOCTPAHCTBE MPHU PENICHNUH 3a/1a;

— HAXOOWUTH O0BEM mapanencnuIena
51 TeTpasapa, 3aaHHEBIX
KOOPIUHATAMU CBOUX BEPIIINH;

— 3a7aBarh IPAMYI0 B IPOCTPAHCTBE;
— HAXOJUTH PACCTOSHHUE OT TOUKH IO
IUTOCKOCTH B CUCTEME KOOPIUHAT;

— R ey

1 TCIPEIVTHBAOAIRTMHCRI00942A42 AP MBIMU,

SaBUSTHERILT CHETEME KOUPAITAT.

YYPEXOEHME KEMEPOBCKWW
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— MPUMEHATH YPABHEHHUE IUIOCKOCTH, (POPMyITy
pPacCTOAHUA MEXKAY TOUKAMH, YPABHEHHE C(PEPEI
IpU PELIEHUH 34144,

— INPUMEHATH BEKTOPHI U METON KOOPAMHAT B
IPOCTPAHCTBE IIPHU PELLIECHUH 3a/1a4.

Hcropus — IMeTs npencrapieHne 0 BKIAAE BBIIAFOIINXCSA
MATCMATHK | MAaTCMATUKOB B PA3BUTHC HAYKH,
H — HOOHHUMATE POJb MATEMATHKH B Pa3BHTHH

Poccun.
Mero et — Hcnons3oBare OCHOBHEIE METOOBI | — ITPUMEHATE MAaTEMAaTHICCKHUE
MATCMATHK | mOKa3aTe€JLCTBA, IMPOBOOUTE OOKA3aTECILCTBO M | 3HAHHUA K HACCIEO0BAHUIO
H OKPYKAaroMmEro Mupa (MOIZEIMpPOBAHNE

BEIIOJTHATE OMPOBEPIKEHUE;

— TMPUMEHATH OCHOBHEIE METOIBI PEIICHUA
MaTEMaTHIECKUX 34744

— HAa OCHOBE MATEMATUYECKUX 3aKOHOMEPHOCTEH
B OPUPOJE XapaKTEpU30BATH KpPaACOTy H
COBEPIIEHCTBO  OKPYKAOMIETO MUpa M
OPOU3BEICHUHN UCKYCCTBA;

—  OPUMEHATH MOPOCTEUIIME  MPOTPAMMHEIE
CpeacTBa U AJIEKTPOHHOKOMMYHUKAI[MIOHHEIE
CUCTEMEI NIPH PENICHUH MAaTEeMAaTHUECKUX 347144,
— MOJIL30BATECH MPUKIATHEIMUA MPOTPAMMAMH U
OpOTPaMMAMH CHMBOJIBHBIX BBIYHCICHUM 1A
MCCIET0OBAHNA MATEMATHUIECKUX 0OBEKTOB.

(pU3NIECKHUX OPOIIECCOB,  3aMauu
YKOHOMHUKH).

AOKYMEHT MNOANCAH
SNEKTPOHHOW NOAMWCLHKD

Ceptudmkat: 240B73BO95918A0ECE49D1B900942A42A03ACBB20
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MWUHHCTEPCTBO OBPA30BAHHSI KY3BACCA
I"'ocymapcerBennoe npofeccnonanbHoe odpasoBaTeabHoe yUpeKIeHHE
«KEMEPOBCKHH MPO®PECCHOHAJIBHO-TEXHHYECKHHU TEXHHKYM»

YTBEPKJIAIO

~2# Ilmpexrop I'TIOY KIITT
: ..1:--1_~ B.I'. Kykos

| 2022 r.

« 20 .'-1.
MIT,

"-.?r|.|-|::|:|~:|,$‘

IIPOI'PAMMA YYEBHOMU JUCLHIIJIMHBI
OVIL08 MATEMATHKA

23.02.01 Opranusanuns nepeBo30K U YIIpaBIeHHEe Ha TpaHCHOpTe (110 BHAAM)

(6azoBas MOAroTOBKA, OCHOBHOE 0011[ee 0OpaszoBaHue)
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PaccMoTpena Ha 3aceJaHUM METOJUUECKOTO
CoBera I'TIOY «KemMmepoBckuit
Mpo(heCcCHOHATBHO-TEXHUYECKUH TEXHUKY M

ITpotokon Ne 10 ot « 20_»__05_2022 .

ITporpamma yueoHOM nucuuiuinEel OYIL08 MartemaTuka pa3paOoTaHa Ha OCHOBE
denepanbHOTO ITOCYJapCTBEHHOrO0 00pa30BaTEIBHOIO CTaHapTa CpelIHero oOILero
oopazoBaHus (manee — PI'OC) uw nDpuMEpHOM OCHOBHON 00pa30BaTeILHOMN

MpoTrpaMMBbl JUCIIUILJIMHEI CpeJHETO 0OIIEro oopa3oBaHHS.

Opranau3anus-pa3zpadoTyuk:
["'ocynapcTBeHHOE nmpodeCcCHOHaTBHOE o0pa3oBaTeIbHOE yapexKaeHue

«KemepoBckuii mpodeccHOHaNTbHO-TeXHHUSCKHN TEXHUKY M.

ABTOPBI-COCTABHTEJIH:

Maasiruaa Tagumaa CepreeBHa, mnperojaBaTellb BBICIICH KBaJTU(pHKAIIMOHHOMN
kateropun I'TIOY «KemepoBckuii npodeccruoHaIbHO-TEXHUUECKHH TEXHUKYM,
Knsizeea Aumca bBopucoBHa, npemojaBaTels IIEpBOM  KBaMW(PUKAIIHOHHOMN

kateropuu ['TIOY «KemepoBckuii mpodeccHOHATBHO-TEXHUUECKHH TEXHUKYM.
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2. IOACHUTEJBHAA 3AIIUCKA

Pabouass mporpamma oO1ieo0Opa3oBarenbHOd yueOHOM auciummHbel OVYIL.O8
MateMaTHKa TpeJHa3HaueHa [ HM3Y4eHHS MaTeMaTHKH B IPo(eCcCHOHAIBHEBIX
oOpa3zoBaTeabHBIX  opraHm3amusax  CIIO, peamu3yrommx  o0pa30BaTEIBHYIO
IporpaMMy cpeHero o0Ollero odOpa3zoBaHMsS B MOpejelax OCBOSHHS OCHOBHOM
npodeccuonansHoi oopazoBaTensHoil nmporpammel CITO (OITOIT CIIO) na 6Gase
OCHOBHOT'O 00I1[ero 00pa30BaHus IIPU MOJTOTOBKE pabOYHX KaJpOB.

IIporpamma pa3zpaboTaHa B cooTBeTcTBUH ¢ TpedoBaHussMu PI'OC cpennero
o0I111eT0 00pa3oBaHus, MPEABIBIAEMBIMH K CTPYKTYPE, COACPKAHUIO U PE3YyJIETaTaM
OCBOEHHS  yueOHONM  JIUCIUIUIMHBI, Ha  OcHOoBe IIpuMepHOM  OCHOBHOH
00pa30BaTEIBLHON IIpOTPaMMBI CPEJHEro OOIero o0O0pa3oBaHHSA, OJOOPECHHOU
pemenueM (QeepaaTbHOT0  YISOHO-METOJJHYSCKOro OOBEJUHEHHS II0 OOIeMy
obpazoBanui (mpotokon ot 28.06.2016 Ne 2/16-3); KoHuenmuen pa3BUTHSA
MaTeMaTHU4eCKOro oopa3oBaHus.

Comep:kanue IporpaMMbl  JUCLUMILIMHBI ~ HAmpaBlI€HO Ha  JOCTIKEHHE
CIACOYIOIIEH LEAN: OOECIEUCHHE BO3MOXXHOCTH HCIIOJIB30BaHHMSA MaTEMaTHYECKHX
3HAaHUM W YMEHHM B IIOBCEJHEBHOM JKU3HM W BO3MOXXHOCTH YCIEIIHOIO
IPOJOIKEHUS OO0pa30BaHMS II0 CICLHUAJIBHOCTSM, HE CBS3aHHBIM C MNPUKIAIHBIM
MCIIOJIb30BaHUEM MaTteMaTuku. OcBoeHHE COAEpKaHUS JUCLMILUIMHBI MaTemaTuka
HaIpaBJIEHO Ha JIOCTHIKEHUE CIICIYIOIMUX 3aaa4:

— chopMHUPOBATE IIPEJICTABICHUS O MaTeMaTHKE KaK YHHBEPCAILHOM SI3BIKE HayKH,
CPEICTBE MOJIEIUPOBAHHUS SBICHHHM U IMPOLEcCCOB, 00 HIEIX H MeTojax
MaTEMaTHKH;

—  pa3BUTh JIOTHYECKOE  MBIIUIEHHE, MPOCTPAHCTBEHHOE  BOOOpa)KeHHE,
AITOPUTMUUYECKYH)  KYJIbTYPY, KPHUTHYHOCTH  MBIILUICHHS Ha  YPOBHE,
HEOOXOUMOM s Oyaymed mnpodeccHoHaIbHOM JIEATSIBHOCTH, a TakKXkKe
MOCJISIYIOILETO 00yUeHUS;

- BOCIINTATh CPEACTBAMU MATE€MAaTHUKH KYJIbTYPy JHYHOCTH, ITOHHMMAaHHE
3HAUMMOCTH MaTE€MaTHUKH [JIs HaydHO-TeXHHYECKOro Mmporpecca, OTHOIICHHUE K
MaTE€MaTHUKE KaK K 4YacTH OOIIEUEIOBECUECKON KYIbBTYPhl 4E€pPEe3 3HAKOMCTBO C
UCTOPUEU pa3BUTUS MaTE€MAaTUKHU, SBOTIOIUECH MAaTEMAaTHIECKUX HICH.

—  «OpeJOoCTaBUTL Ka)JIOMYy CTYJEHTY BO3MOKHOCTb JOCTHKEHUS YPOBHS
MaTEeMaTUUYECKUX 3HAHWUM, HEOOXOJUMOTO JJIs JaJdbHEUIICH YCHCIIHON »KWU3HHU B
0OIIIECTBE Y.

Oobmeod0pa3zoBarensHas yueOHas gucuumiaumHa OVYIL.O8 MartemaTtuka sBIsieTcS
yaeOHOM JUCUMILUIMHOM 00s3aTeIbHOM MpeaMeTHOM objactu «MareMaTuka M
napopmatuka» PI'OC cpennero obdiiero oodbpaszoBanusa. B yueOnom mrane ITITIC3
yueOnas mqucuumianHa OVIL.08 MaTtemaTHKka BXOJMT B COCTaB NPO(PUILHLIX Y4eOHBIX
OUCLIUIUINH OOI[€00pa30BaTEILHOTO IIMKJIA. Y POBEHB OCBOCHUS JUCLUIIINHBI —
yI1yOJIeHHBIM.

Conepxanue yue6Hoi mucnumanHbl OVIL.O8 MareMattiki o easiisyeMoil B
I'TIOY KIITT, dopmMupyeTcs Ha OCHOBE TEXHDHDI%WEEBI%DWE@; PLTst, 04901890094 2A42A0SACEE20

Bnapeneu: Hyko [eHHagwkeBsud, [OCYOAPCTBEHHOE
NMPOGECCHUOHANBLHOE DEF‘A?_;DBATEJ"II::HGE
YyHYPEXIOEHWME KEMEPOBCKKWA
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M3yuenune obiieoopazoBaTensHor yueoHON qucuuminHael OYIIL.08 MaTtemaTuka
3aBepIIacTCs MOJBEJICHHUEM WTOroB B (popMe SK3aMeHa B paMKax IPOMEKYTOUHOM
aTTecTaluu cTyaeHTOB B mporecce ocBoeHus OIIOII CITIO ¢ monyueHueM cpegHEro
00IIIer0 00pa30BaHUs.

IIlpy wu3ydeHUM MaTEMAaTHKH Ha YIIYOJIE€HHOM YPOBHE NPECIBIBISIOTCS
TpeOOBaHM4, COOTBETCTBYIOILIHE HaIPaBJICHU IO «MaTeMaTHhKa TJTST
npo()eCCUOHAIBHON  JICATEIBHOCTH», BMECTE C¢ TEM BBITYCKHHK ITOJIy4aeT
BO3MOKHOCTh U3YUHUTh MaTeMaTUKYy Ha ropa3jio 00Jiee BEICOKOM YPOBHE, UTO CO3/1acCT
GyHIaMEeHT JJ15 JallbHEHIIIEro CEphe3HOr0 H3YUeHHSI MaTEMAaTHKHU B BY3e.

3yueHne MaTeMaTUKH Ha YTIIyOJEHHOM YPOBHE HAampaBIICHO Ha OOECICUCHHE
YCOEIIHOTO MPOJOKEHUSI 00pa30BaHMS BBIITYCKHHKA II0  CIIELIMAJIbHOCTSIM,
CBS3aHHBIM C IIPUKJIaJHBIM MCIOJL30BAHUEM MaTE€MaTHKH, IS 0OecIedeHUs
BO3MOHOCTH YCHEIIHOIO IIPOJIOJDKEHUS 00pa30BaHMS 10 CIICLMAJIBbHOCTSIM,
CBA3aHHBIM C OCYILECTBJICHHEM HAay4YHOH M HMCCJIECIOBaTEILCKOM E€ATEIILHOCTH B
00JIaCTM MaTeMaTUKH U CMEXHBIX HayK.

Ilpy wn3ydyeHMH MaTeMaTHKH OOJBIIOE BHHUMAHUE YACIIETCS Pa3BUTHIO
KOMMYHHUKATHBHEIX yYMEHHUN ((popMyIHpoBaTh, apryMEHTHPOBAThH U KPHUTHKOBATh),
(GOPMHPOBAaHHIO OCHOB JIOTHYECKOT'O MEIIIICHUS B YacTH IIPOBEPKH HCTUHHOCTH U
JTOXKHOCTH YTBEPXKICHHH, MNOCTPOCHUS IIPUMEPOB MU KOHTPIPHUMEPOB, LECMOUYEK
yYTBEPXKJIeHHI, (DOPMYTHPOBKHN OTPHUIAHMII, a TaKKe HEOOXOJHMMBIX U JIOCTATOUHEIX
ycaoBuii. TpebGoBanms, cpopmynupoBaHHEIE B pasjeie «l'eoMeTpus», B OOJIBIIEH
CTEIICHU OTHOCSTCS K Pa3BHUTUIO IIPOCTPAHCTBECHHEIX MPEACTABICHUI B rpapUIecKuX
METOJIOB, 4eM K (pOpMaIbHOMY OIMHCAaHUIO CTEPSOMETPHICCKUX (DAKTOB.

PexomMeHayeMoe KOJTHYECTBO YACOB HA OCBOEHHE NMPOrpaMMbl AHUCIHILIHHBI:

MaKCHUMaJjbHas yueOHas Harpy3ka ctyjeHTa — 324 yacoB, B TOM YHCIIE:
o0s3aTeIbHAS ayJUTOpHAs yueOHas Harpy3ka ctyjeHTa — 216 gacos;
caMocTosTeabHas padora — 108 gacos.

AOKYMEHT MNOANCAH
SNEKTPOHHOW NOAMWCLHKD

Ceptudmkat: 240B73BO95918A0ECE49D1B900942A42A03ACBB20

Bnapeneu: Hykoe Bagum lenHageesud, [OCYOAPCTBEEHHOE
NMPOGECCHUOHANBLHOE DEF‘A?_;DBATEJ"II::HGE
YyHYPEXIOEHWME KEMEPOBCKKWA
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2. TJAHUPYEMBIE PE3VJBTATHI OCBOEHUSI YYEBHOMU
MTUCHUTIIAHBI

Conepxanue yueOHow aucHuiuinHel OYIL.08 MaremaTHka HampaBICHO Ha
pa3BUTHE YHHBEPCAIBHBIX YYEOHBIX JICHCTBHI, (OPMHUpPOBAHHE JITHYHOCTHEIX,
METalpeAMETHBIX M NOpeAMETHBIX pe3ynbratoB PI'OC cpennero obiiero
oOpa3oBaHMSI, a TakKxke ciaeayrmmx oo0mmux kommnereHuun PI'OC cpenHero
nmpodeccuoHanLHOTO o0pa3zoBaHug 1o crenuanbHocTH 23.02.01 Opranusanus
MEPEBO30K H YIIPABJICHHE HA TPAHCIIOPTE (MO0 BUAAM):

e OK 1. IloHMMaTs CYIIHOCTR M COLMAJIbHYK 3HAaUMMOCTHL CBOEHM OyayIlen
npodecCuu, IPOSBIATE K HEH YCTOMYHMBEIN HHTEPEC.

e OK 2. OpraHm3oBbIBaTh COOCTBEHHYH JI€STE€IBHOCTH, BBIOMpPATh THIIOBBIE
METOJBI M CIIOCOOBI BEINOTHCHMS IPOQeCCHOHATBHBIX 3ajlad, OLICHMUBATh HX
3 PEeKTUBHOCTE U KAYECTBO.

e OK 3. IlpyuHuMaTh pemieHUs B CTAHOAPTHBIX W HECTAHJApPTHBIX CUTYyallUSIX U
HECTHU 3a HUX OTBETCTBEHHOCTb.

e OK 4. OcymecTBIsATs IOUCK M UCIIOIB30BaHHEe HH(MOPMAIMH, HEOOX0TUMOMN s
3 (PEeKTUBHOT0 BRIMOJHEHHUS MPOo(eCcCHOHAIBLHEIX 3aad, MPo(deCCHOHAIEHOTO U
JTUYHOCTHOTO Pa3BUTHS.

e OK 5. Hcmoms3oBaTb HH(POPMAIIMOHHO-KOMMYHUKAIMOHHEIC TCXHOJIIOTHU B
npo¢heCCHOHAIIEHOM JIesITeTEHOCTH.

e OK 6. PaboTaTs B KOJUISKTHBE M KOMaH]Ie, 3(P(PEKTUBHO OOIIATECS ¢ KOJUICTaMH,
PYKOBOJICTBOM, ITOTPEOUTEISIMH.

e OK 7. Dbpate Ha ce0s OTBETCTBEHHOCTH 3a pabdOTy UJICHOB KOMAaH]bI
(MOJYMHEHHBIX ), PE3YIbTAaT BEIMOJHEHUS 3aJaHUM.

e OK 8. CamocTosTenbHO oONpeNendaTb 3ajJadd  MPO(ECCHOHAIBHOTO H
JTAYHOCTHOTO  pa3BUTHS, 3aHMMAThCS  caMoOoOpa30BaHHUEM,  OCO3HAHHO
IUTAaHUPOBATE ITOBEIINICHNE KBATH()HKAIIHH.

e OK 9. OpueHtupoBaThCsi B YCJIOBHSAX YacTOM CMEHBI TEXHOJIOTHM B
npogeCCHOHATBHOM JIeATETEHOCTH.

AOKYMEHT MNOANCAH
SNEKTPOHHOW NOAMWCLHKD

Ceptudmkat: 240B73BO95918A0ECE49D1B900942A42A03ACBB20

Bnapeneu: Hykoe Bagum lenHageesud, [OCYOAPCTBEEHHOE
NMPOGECCHUOHANBLHOE DEF‘A?_;DBATEJ"II::HGE
YyHYPEXIOEHWME KEMEPOBCKKWA

Nencteutened: ¢ 21.01.2022 no 21.04.2023

21



Pe3yabTaThl OCBOCHHS YYEOHOH THCIHILIIHHBI
B coorBeTcTBUHE ¢ PI'OC COO

JIHNYHOCTHBIE:

— c(hopMHpPOBAHHOCTE MHMPOBO33PEHHSA, COOTBETCTBYIONMIETO
COBPEMEHHOMY YPOBHIO PAa3BUTHA HAYKU U OOMIECTBEHHOU
OPAKTUKH, OCHOBAHHOTO HA  OUAJIOTE KYABTYP, a4 TaKKe
pasmmgHeIX  (POPM  OOMIECTBEHHOTO CO3HAHWA, OCO3HAHHUE
CBOET0 MECTA B MOTUKYABTYPHOM MHUPE;

— Cc(h)OpMHUPOBAHHOCTE OCHOB caMOpa3BUTHUA 151
CAMOBOCIIMTAHHUA B COOTBETCTBHH C
0OmIeYeI0BEYSCKUMH [EHHOCTAMHA 5| UaeajJaMH

IPakIaHCKOTO O0MIECTRA;

— TOTOBHOCTR ¥ CHOOCOOHOCTH K CaMOCTOATEIHLHOM,
TBOPYECKOU U OTBETCTBEHHOH AEATEIBHOCTH;

— TOJIEPAHTHOE CO3HAHWE W MOBENCHHE B IMOJUKYJILTYPHOM
MHPE, TOTOBHOCTH M CIIOCOOHOCTE BECTU AUATOT C APYTHUMHU
MFOORMH, IOOCTUTAThR B HEM B3aUMONOHUMAHWA, HAXOIWUTH
o0mme [em W COTPYIHMYATh OIS WX JTOCTHKEHUA,
COCOOHOCTE  MPOTHUBOCTOATH HUOEOJIOTUU  SKCTPEMH3MA,
HAITMOHATM3MA, KCceHo (pooum, TUCKPUMUHALIUU I10
COIMATIBHEIM, PEJIUTHO3HEIM, PACOBEIM, HAIMOHAIBEHBIM
OPU3HAKAM W IPYTUM HETATUBHBEIM COI[UATLHBIM SBIICHUIM;

— HABBIKM COTPYOHMYECTBA CO CBEPCTHUKAMU, JETHMH
MIAIMIIETO BO3pacTa, B3POCABIMM B  00pa30BaTEIBHOU,
0OMIECTBEHHO [TOJIE3HOM, yueOHO-HUCCIEN0BATENLCKOMU,
OPOEKTHOM U IPYIrUX BUAAX AEATEIBHOCTH;

— TOTOBHOCTBH M CIMOCOOHOCTH K 00pa30BaHUIO, B TOM YUCIE
caMO00pa30BAHUIO, HA  HOPOTSIKEHUM  BCEHM  KHU3HM;
CO3HATEIEHOE OTHOIICHUE K HENPEPEIBHOMY 00pa30BaHUIO
KdK  YCIOBHIO yCOEMHON  OpO(PECCHOHAIBHOM U
00MmIeCTBEHHOM JIEATEILHOCTH;

MeTanpeaMeTHbIe:
— }’MEHHE‘ CAMOCTOATCIBEHO O HpE,I[EJIHTE HEIH JCATCIEHOCTH H
COCTABIATE ITITdHEI JCATCIIBHOCTH, CAMOCTOATCIIEHO
OCYIIECTBIATh, KOHTPOJHPOBATH U KOPPEKTHPOBATH

OEATEIILHOCTE; WCIIOJL30BATE BCE BO3MOKHBIE PECYPCHI IJIA
OOCTHKEHUA MOCTABJIEHHBIX IENEN W peannu3aluy MIAHOB
OEATEILHOCTH, BEIOUPATE YCIEIIHBIE CTPATETUH B PA3TMIHBIX
CUTYaLM X

— YMEHHME MPOAYKTHUBHO OOMIATECA M B3aUMOJEHCTBOBATE B
OPOIECCE COBMECTHOM AEATENBHOCTH, YUWTHIBATH MHO3UIINHU
OPYTUX YYACTHUKOB AEATENRHOCTH, S(P(PEKTUBHO paspemarsb
KOH(DJIUKTHI;

—  BJIAIeHHE  HaBBIKAMH MO3HABATENRHOU,  y4e€OHO-
UCCIIEIOBATENECKON U MPOEKTHOU AEATEIBHOCTH, HABBIKAMM
paspemieHua npoOmemM; CHnoCOOHOCTE UM TOTOBHOCTH K
CAMOCTOSATENBHOMY ITOMCKY METOJOB PEMIEHUS MPAKTUYECKUX

3a7a4, TPUMEHEHHTIO Pa3INIHBIX METOI0B MO3HAHUS,  Cepruduk
—  TOTOBHOCTE M CIHOCOOHOCTE K  CaMOCTOATeILHGTE

MH(POPMAIMOHHO - MO3HABATEILHON OEATEIEHOCTH, BIAICHUE

O0me TeMbl 3aHATHH
KOMIICTCHITHH
d1OC CI10
OK 01 PHB,I[EI[E:I
3.4.8.9.10,11.12
Paznemer 1-13
OK 01,06,09
OK 04.05.06
OK 04,06 Paznemer 1-13
OK 02.03.09
Paznemer 1-13
OK 02,03,09 Pazmemst 11,12.13
OK 02, OK 03 Paznemsr 1-13
OK 09 Paznemer 1-13
OK 02, OK 04 Pazmemsr 1-13
AOKYMEHT MNOAMWCAH
IANEKTPOHHOW NOANMWUCBIO
a1 240B73B95918A0ECE49D)BI00942A42A03ACBB20
Hykoe Bagum lenHageesup, OCYOAPCTBEEHHOE
OReliacive ieuepof RS 13
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HABBIKAMU TIOJY4E€HUS  HEOOXOoauMOou wuH(OpMANUHd U3
CJIOBAPEH pa3HBIX TUIIOB, YMEHHE OPUCHTUPOBATHCA B
pa3MMUHBIX ~ MUCTOYHHUKAX  WHPOpPMAIMHM,  KPUTHUUECKHU
OLIEHUBATh U MHTEPHIPETUPOBATE UH(POPMALIUIO, MOTYyIAEMYIO
W3 Pa3JINIHBIX UCTOYHHUKOB;

— BJIAIEHUE A3BIKOBBIMHM CPENCTBAMHU: YMEHHUE SICHO, TOTUIHO
M TOUHO M3JIaraTe CBOK TOYKY 3PEHMsA, HCIOJB30BATEH
aIEKBATHEIE A3BIKOBEIE CPEIICTBA;

— BIAJACHUE HABBIKAMH ITO3HABATENBHOM pe(IEKCHH Kak
OCO3HAHMUA COBEPIIAEMBIX JEHUCTBUM W MBICIUTEIBHBIX
NPOLIECCOB, UX PE3YJILTATOB M OCHOBAHWI, TI'PAHMI] CBOETO
3HAHWUSA W HE3HAHWS, HOBBIX MO3HABATEIBHEIX 347144 U CPENCTB
IUTST UX TOCTH/KEHHUSL.

OK 05

OK 02, OK 04

Paznemsr 1-13

Pazmemsr 1-13

IIpeameTHbIE:

— C(opMHPOBAHHOCTE MPENCTABIEHUM O MATEMATHKE Kak
JacTM MHPOBOU KYABTYPEL W MECTa MATEMATUKU B
COBPEMEHHOM NMBUIM3AIMKA, O COOCO0AX OMMCAHWUS Ha
MAaTeMATHUYECKOM S3BIKE ABJICHUN PEATHEHOTO0 MHPA;

OK 01,02,03

Pazmemsr 1, 2. 4,
8.9,10, 11,12

— c(OpPMHUPOBAHHOCTE MNPEACTABACHUM O MATEMATHUECKUX
NOHATUAX KAaK O BAXKHEHMIIMX MATEMAaTHUECKUMX MOJEIIX,
MO3BOJISTIONINX OMUACHIBATE M U3YUATh PA3HBEIE TPOIECCH U
ABJICHUA; MMOHUMAHHE BO3MOKHOCTH AKCHOMATHUECKOTO
MOCTPOEHUS MATEMATHYECKUX TEOPUH; BIANEHHE METOTAMHU
NOKA34aTENbCTB W QITOPUTMOB  PELIEHUS, YMEHHE HUX
MPUMEHATE, IIPOBOAUTE JOKA3ATCIBHBIC PACCYKIACHUA B X0O€
peIICHIA 3aad; BJIAJCHUE CTAHOAPTHRIMH [IPHEMaMH
PENMIEHUS PAllMOHATBHBIX U NPPAIMOHATBHEIX,
MOKA3aTENbHEIX, CTEMIEHHBIX, TPUTOHOMETPHUUYECKUX
VpaBHEHUH W HEPABEHCTB, HUX CHCTEM; MCIIOIE30BAHUE
FOTOBEIX  KOMIIBIOTEPHBIX IIPOrpaMM, B TOM YHUCIE UL
HOUCKA MYTH PEUIEHUA U WLTHOCTPAIUN PELIEHUA YPABHEHUU
M HEPABEHCTB, MX CHCTEM; HWCHOJb30BAHME TOTOBEIX
KOMITBIOTEPHBIX HpPOTpPaMM, B TOM YHMCJE I/ MOUCKA IyTH
pemieHus U WUIIOCTPAUMU  PEIIEHUS  YPABHEHUH W
HEPABECHCTB;

OK 01,02

Pazmemnsr 1,
2,3,6, 13.

—  C(OpMHPOBAHHOCTE MPEACTABICHUN 00  OCHOBHBIX
MOHATUAX, UIEAX U METOJaX MATEMATUUECKOTO AHATN34;
BJIAJEHUE  OCHOBHBIMH  MOHATHUAMM O  IUIOCKMX H
IPOCTPAHCTBEHHBIX reoMeTpuueckux (purypax, wux
OCHOBHBIX  CBOWUCTBax;  CPOPMHUPOBAHHOCTE  YMEHHUA
pacrmo3HaBaTh HA UEPTEXKAX, MOAEIAX M B PEATbHOM MHpPE
reoMeTpuueckue  (PUrypel;  OPUMEHEHHE  HM3YYEHHBIX
CBOMCTB TreoMeTpuuecKknx (Guryp u (POopMya Aas PEHICHUA
reOMEeTPUUECKHX  3amady ¢ 3a7a4y € TPAKTHIECKUM
COAEPHKAHUEM;

OK 01,02,03

Pazmen 3.

— C(pOPMUPOBAHHOCTE MPEACTABICHUM O MNOPOLECCAX U
ABICHUAX, WMEIONINX BEPOSATHOCTHBIN Xapakrep, 0
CTATHCTHYECKUX  3aKOHOMEPHOCTAX B PEATBHOM mﬂ{p%:z;ggﬂe*:
OCHOBHBIX HOHATHAX SIEMEHTAPHOM TEOPHH BEPOATHOCTEH,

}’MEHHFI HAXOIHUTE H OLICHHBATE BCPOATHOCTH

OK 01,02.03

> NOKYMEHT nof
SNEKTPOHHOW MO,

AT 240B73B95918A0ECE49D
Hykoe Bagum leHHagseBui

YHYPEXIOEHWME KEMEPO

Pazmemsr 4, 12.
WCAH

MACBHO
B900942A42A03ACEBB20

, TOCYOAPCTBEHHOE
BEPASOBATENIBHOE
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HACTYIUIEHUS  COOBITMM B  HOPOCTEHUIINX MPAKTHIECKUX
CUTYAaIMsX U OCHOBHBIE  XAPAKTEPUCTHKU CIIy4alHBIX
BEIMUMH; BIAJCHUE HABBIKAMM MCHOJB30BAHUS TOTOBEIX
KOMITHIOTEPHEIX IPOTPaMM IIPA PENIEHUN 3a]1a4d.

— c(OpPMHUPOBAHHOCTE MPEACTABICHUM O HEO0O0X0ZUMOCTH
OOKA3aTeNbCTB  IpU  ODOCHOBAHMM  MATEMAaTHYECKUX
VIBEPKOACHUU M  pPOIM AKCUOMATUKM B  IIPOBEICHUU
TEAYKTUBHBIX PACCYKICHMUII;

OK 01,02,03 Paznemsr 3,8

— C(popMHPOBAHHOCTH MOHATUMHOTO AIIIapara 1m0 OCHOBHEIM
pazmenaM Kypca MAaTEMAaTUKH; 3HAHUW OCHOBHEBIX TEOPEM,
GopMyT M yMEHHA WX NOPUMEHATH, YMEHUA [OKA3LIBATH
TEOPEMBI M HAXOOUTh HECTAHJAPTHEIE CIIOCOOBI pPENIECHUA
3anad;

OK 01,02,03 Paznensr 1-12

— Cc(OpMUPOBAHHOCTE YMEHHUM MOJEINPOBATH PEATLHEIE
CUTYAaI1H, MCCIEI0BATE MOCTPOEHHBIE MOJEH,
MHTEPOPETUPOBATE MOJTYYEHHEBIH PE3YIIBTAT;

OK 01,02,03 Pazpemsr 1, 12

—  Cc(pOpMHUPOBAHHOCTH  MPEACTABIEHUN 00  OCHOBHBIX
MOHATUAX MATEMATHUECKOTO aHAIN3a U HUX CBOMCTBAX,

BJIAICHUE YMEHUEM XapaKTEepU30BATH TMOBENEHHUE (PYHKINIA,
HUCITIOJIB30BAHHUEC IMOJIYUCHHBIX 3HAHHWH ojsa OIMUCdHHMA ¢
AHAT3a PEATHbHEBIX 3aBMCHUMOCTEN;

OK 01,02,03 Pazmen 7

— BIAJEHME YMEHUSAMM COCTABIEHHSA BEPOATHOCTHEIX
MOJENEH MO YCIOBHIO 3a4a4M M BBIUUCICHUS BEPOSITHOCTH
HACTYIUIEHUS COOBITHIL, B TOM UHCIE C MPUMEHEHUEM (POPMYIT
KOMOMHATOPUKH M OCHOBHEIX TEOPEM TEOPHH BEPOATHOCTEH,
MCCIIE TOBAHUSA CIYYAMHBIX BEIMUYUH MO UX PACHPENEIICHUIO.

OK 01,02,03 Paznemnsr 4, 12

AOKYMEHT MNOANCAH
SNEKTPOHHOW NOAMWCLHKD

Ceptudmkat: 240B73BO95918A0ECE49D1B900942A42A03ACBB20

Bnapeneu:

Hykoe Bagum lenHageesud, [OCYOAPCTBEEHHOE
NMPOGECCHUOHANBLHOE DEF‘A?_;DEF'LTEJ"II::HGE
YyHYPEXIOEHWME KEMEPOBCKKWMA
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Tpeboranus k pe3yjisTaTaM

YrnyOneHnusiii ypoBEHb

«CHCTEMHO-TEOPETHYECKNE PE3YIBTATEI»

Pasnen I1. BoInnycKHHK HAYYHTCSH IV. BoInyCKHHK IOJIVUHT
BO3MO:KHOCTb HAYYHTHCS
OneMmeHTel | —  CB0oOOZHO ~ OMEPUPOBATH  MOHATHAMU: | — OmnepupoBars MOHATHEM
TCOPHUH KOHCYHOC MHOMKECTBO, MHOKCCTBO, DJJICMEHT | OIIPCACICHHA, OCHOBHBIMHM BHIAMH
MHOKCCTB MHOKECTBA, IO IMHO KECTBO, IIEPECCUCHUE, ﬂnpe;[mem{ﬁ, OCHOBHEIMH BHIAMH
1%t 00BEIMHEHNE W PA3HOCTH MHOKECTB, YHUCIIOBEIE | TEOPEM;
MAaT€MATHY | MHOKE€CTBA HA KOOPAMHATHOM IMPAMOM, OTPE30K, | — MOHMMATH CyTh  KOCBEHHOTO
€CKOH UHTEPBAJ, [MOJYUHTEPBAJI, TPOMEKYTOK C | MOKA3aTEIbLCTBA:
JIOTHKH BBIKOJIOTOH TOYKOH, Fpﬂ(ﬁl)HF[ECKDE — OMEPUPOBATHE MOHATHIMU CUETHOTO
OIpEeaCcTaBJICHHUC MHOKCCTB Hd KOOPOHHATHOW | i1 HECYETHOTO MHOKECTBA;
INOCKOCTH, — MPUMEHATH METOJ] MAaTEMATUUECKOM
— 3aJaBaTe MHOXKCCTBA IICPCUHUCIICHHCM H HMHIYKIHH n | ITPOBEICHHA
KHpHKTEpHCTHIIECI{HM CBDﬁCTBDhi; pacc}:}ﬁﬂeﬂ-[,{ﬁ MU J0Ka3areJLCTB U HpH
— DHEpHpDBﬂTB [MOHATIHAMI. }VTBEpH{,I[EHHE, peme}n{u 3amad.
OTPUIIAHUE YTBEPKACHUA, UCTUHHBIE U JIOKHBIE | B MOBCEIHEBHOM KW3HM U 0OPHU
YVIBEPKIEHUA, IPUYUHA, CIEACTBUE, YACTHBIM | M3YYEHUH OPYTUX MPEIMETOB:
cayd4and OOmiero yrBeps:KICHUA, KOHTPIIPUMED; _ HCIIONE30BATE TEOPETUKO-
—  TPOBEPATH  NMPUHAMNEKHOCTh  BIEMEHTA | MHOKECTBEHHBIMN A3BIK U SA3BIK JJOTUKH
MHOKECTBY; — HAaxXOOWUTh II€PECEYCHHE U | UId ONMMCAHUA PEATBHBIX IIPOILIECCOB U
OOBEINHEHME  MHOMKECTB, B TOM  YHCJIE | ABJICHUM, OPU PEIICHUN 3a1a4 APYIrHUX
OpPENCTABICHHBIX Tpauueckl Ha YHUCIOBOM | yU€OHBIX IPEIMETOB.
OPAMOU M HA KOOPAMHATHOM IJIOCKOCTH;
— OPOBOAWTH AOKA3ATEIBHEIE PACCYKIOCHUA A
000CHOBAHM S UCTUHHOCTH YTBEPIKICHUIM.
B moBCEOHEBHOM KHU3HM W NOPH H3YUECHUU
IPYrUX IMPEIMETOB:
— WCIOJB30BATh UYMCIOBBIE MHOJKECTBA HA
KOOPAWHATHOU MNPAMOM M HAa KOOPAMHATHOU
MJIOCKOCTH I OITMCAHUA PEATBHBIX ITPOIECCOB
1 SABJICHWH;
— MPOBOJUTH [IOKA3aTEIBHBIE PACCYXKIECHUA B
CUTYAIMAX IMOBCETHEBHOU KWU3HU, MPU PEIIEHUN
347044 U3 IPYrux MpEeaMeETOB.
Yucma u |-  CsobomHo  omepupoBarh  MOHATHAMH: | — CBOOOJHO OMEPHPOBATH YHCIIOBEIMH
BBIPDAKCHHUA | HATYPAJIIbHOE 4YHCI0, MHOKECTBO HATYPAJIBHBEIX | MHOKECTBAMM IIPH PEIICHHH 3a1a4,

qUCEeJI, IEJI0€ YHCJI0, MHOKECTBO IEJILEIX YHCEel,

— IHOHHUMATL TIPHYHHBEI W OCHOBHEIC

0ObIKHOBEHHAas 1Opo0p, necaruuHas JapoOsb, | unen pacmupeHus YN CIOBBIX
CMEMIAHHOE  4YHCI0, PalUOHAJILHOE  YHCIIO, | MHOKECTB;

MHOKCCTBO pPanOHAIBHBIX UMCEI, | — BiageTe OCHOBHBIMH HOHATHAMH
UPPANMOHAIEHOE YHCIO0, KOPEHB CTEMEHU 1, | TEOPHH ACIUMOCTH TMPH  PEIIECHUH
IEHCTBUTEIILHOE qHUCIIO, MHOJKECTBO | cTaHIapTHBIX 34144,

eHCTBUTEILHEIX qUCEII reOMeTpudeCKad | W

A . P UM nm%%CTHBHEHHH 0
WHTEPIIPETATINA HATyPaJIbHBIX, HEIBIX, by MHQNESTB € /K0 SEENIE KCHELX MG B 20
AIMMOHATLHEIX, NEHCTBUTEILHEIX YACEII, Bnageneu|  JKykoe Bag 4, TOCYOAP

part » A : _HPDmEEEMﬁ EPﬁBDEAT%T@&EEﬁEHTE
— TIOHMMAaTh W OOBACHATH PA3HUIy MEKIY Tﬂﬁﬂ%ﬁﬁkﬁf@%%”%mﬁmOBﬂw
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[MO3UITMOHHON ¥ HEMO3HUI[MOHHOH CHCTEeMaMH
3AIIHUCH YU CEIT;

— HNEPEBOAUTH YUCIA M3 OJHOM CHUCTEMEI 3aIUCH
(CUCTEMEI CUMCIIEHH:A) B APYTYIO;

— [OKa3plBaTh W HCHOJIL30BATH IPU3HAKHU
OEMAMOCTH CYMMBI W HOPOW3BEICHUS MIPH
BBIITOJIHEHUH BBEIYUCIEHUN U PEIIEHUH 347144,

— BBIINOJHATE OKPYTJACHUE PAIMOHAILHBIX U
UPPAIMOHATEHBIX YACETT C 3aaHHOU TOUHOCTHIO;
— CpaBHUBATHL ACHCTBUTEIBHBIE YHCIIA PA3HBEIMH
coocobamu;

— YOOpAAOUMBATH YMCIA, 3AMUCAHHBIE B BHUIE
OOBIKHOBEHHOM W OECATHYHOM Opodu, umcia,
3aIMCAHHEIEC C UCITOJIB30BAHUEM
apU(PMETHUECKOTO KBAAPATHOTO KOPHA, KOPHEH
CTerneHu Oompmie 2;

— "Haxomute HOJ1 u HOK pa3zusimu cmocobamu u
MCITOJIL30BATE UX MPU PEIIEHUH 3a1a4;

— BBIMOJHATL BEIYUCIEHUS W OpeoOpazoBaHuA
BBIPAKEHUM, COOEPIKAMMX  OEHCTBUTEILHBIC
quciaa, B TOM YHCIE€ KOPHHU HATyPAJIBHBIX
CTCIICHEH

—  BBINOJHATH
npeoOpa3oBaHuA
TOTAPU(PMHUIECKIX,
UPPAMOHATBHBIX BEIPAKECHHM.

B moBCEOHEBHOU KH3HM W NOPH H3YUEHUU
OPYTrUX OPEOIMETOB:

CTaHOAPTHBIE TOJKIECTBEHHBIE
TPUTOHOMETPUYECKUX,
CTETICHHBIX,

TPUTOHOMETPHUYECKHX,
IOTapU(PMUIECKUX, CTEIEHHBIX
BBEIPAKCHUIM;

— Biaamers  (popmysnonn  OmHOMA
Hrrorona;

— NPUMEHATE HOpPU PEHICHWH 3a7ad
TEOPEMY O JIMHEMHOM IPEACTABICHUN
HO/L;

— NPUMEHATE NOPU PEHICHWUH 3a1ad
Kuraickyro Teopemy 00 ocrarkax;

— NPUMEHATE NOPU PEHICHWUH 3a1ad
Mamnyto Teopemy Depma;

— YMEThH BEINOJHATEL 3a0UCh YUCIA B
ITO3HIIHOHHOH CHCTEME CUHCIICHHA,

— NPUMEHATE HOPU PEIICHUH 3a1ad
TEOPETUKO-UHUCIIOBEIE (pyHKIMUA:
UUCIIO U CyMMAa JIenuTene, () YHKIHIO
Junepa;

— TPUMEHATE HOpPU PEHICHWH 3a7ad
LIEMHBIE Ipo0u;

— NPUMEHATE NOpPU PEHICHUH 3a1ad
MHOTOYIEHBI C JEUCTBUTEIBEHBIMA H
LIEJIBIMH KO (p(purinenramu;

— BJIAJETH MOHATUAMH IIPUBOIAMBIA U
HETPUBO TMMBIH MHOTOWIEH 151
OPUMEHATE UX IIPU PENIEHUH 3a7a4;

— NPUMEHATE HOpPU PEHICHWH 3a7ad

OCHOBHYIO TEOPEMY AT EOPHI;

— BEIITOJIHATE H 00LACHATE CPABHCHHUEC | — NIPUMEHATE IIPU PELICHUH 3a7ad

PE3yJIbTATOB BBIUHMCICHUNA Py PEIIECHUH npDCTeﬁmHe q)}q{l{u}ﬂ{ KOMIDICKCHOH

[MTPAKTHYCCKHUX 34044, B TOM JHCIIC ep eMEeHHOH KAk Teo METPHUECKUE

OPpUOINKEHHBIX BBEIUH CJICHHIH, HCIOJB3YA | rrpeoOpazoBaHms.

pas3HbBIE CIIOCOOBI CPABHEHUH;

—  3AmUCBIBATE, CpaBHUBATD, OKPYTJIATE

JHUCJIOBBIC JAHHBIC PCAJTBRHEIX BCIMYHH  C

HCITOJIE30BAHUEM PA3HBIX CHCTEM M3MCPCHHA,

— COCTAaBJIATH U OLIEHUBATH PA3HBIMH CITOCO0aMH

THUCIOBBIC BBIPAKCHHU A ITPH PEILICHIUH

MPAKTHYCCKUX 3amad ¢ 3amad W3  JPYIrux

yaeOHBIX NPEIMETOB.
YpaBuenus |-  CpobomHO  OmEpUPOBATH  MOHATHAMH: | — CBOOOJHO ONpENENsTh THUI H
H ypaBHEHHE, HEPaBEHCTBO, PAaBHOCHWIIBEHEBIE | BBIOMPATH METO/I PEILICHIA
HCPAaBCHCTB | ypaBHCHHUA U HEPABCHCTBA, YPaBHEHUE, | MOKA3ATEIBHEIX W JOTAPU(PMUIECKUX
a ABJIAIONIEECS CIEACTBUEM OPYrOr0 YPaBHEHH:A, | YPABHEHUH 51 HEPABCHCTB,

YPaBHCHHA, PAaBHOCWJIBHBIC Ha MHOMXKECTBE, | HPPAllHUOHAIBHEIX ypaBHEHUH 51

PaBHOCHIBHEIE TPE0OPA30BAHNSA YPABHEHUIM, HEPAaBECHCTB, TPHTOHOMETPHYICCKHUX

— pemars pa3sHeleé BHUABI YPAaBHEHUM U
HEPAaBEHCTB U MX CHUCTEM, B TOM HYHUCIE

HEKOTOPBIE YPAaBHEHUA 3-U U 4-U CTEIISHOHy«
IpoOHO-PAIMOHATEHEIC H HPPAIMOHATBHEIE, 2!

— OBJIAOCTH OCHOBHEIMH THITAMH

YPABHEHUH M HEPABEHCTB, UX CHCTEM;

- caRRthO ndie

CHCTCMEI

TP HEITHBEX (/DABHEH BI(942A42A03ACBB20
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MOKA3aTE/IbHBIX, TOTapU(PMHUIECKUX,
UPPALMOHAIBHEIX, CTEIIEHHBIX YPABHEHUM U
HEPABEHCTB W CTAHJAPTHBEIMH METOJAMHM MX
PELIEHNH U MPUMEHATH MX IPU PEIIEHUM 3a1a4;
— NOpPUMEHATH Teopemy bedy Kk pemeHuto
YPABHEHMI; — MPUMEHATE Teopemy Buera mia
pPELIEHNs HEKOTOPHIX YPABHEHHH CTEIEHH BBIIIE
BTOPOMU;

— MOHUMATH CMBICI TEOPEM O PABHOCHIILHBEIX H
HEPABHOCHUIBHBIX IPE00pA30BaAHUAX YPABHEHUM
U YMETh UX JTOKA3BIBATE;

— BJANETh METOOAMH PEIIEHHUSA YPAaBHEHUH,
HEPABEHCTB M MX CHUCTEM, YMETh BBEIOMPATH
METO PEIIEHUS U 000CHOBEIBATE CBOU BEIOOD;

—  WCNONB30BATE METOJ  MHTEPBAIOB  [JIA
pEelIeHUs HEPABEHCTB, B TOM 4YHCJIE APOOHO-
pPalMOHAIBHEIX M BKIKOYAONMX B ce0d
UPPALMOHAIEHEIE BEIPAKEHUA;

— pemare amredpaudeckue ypaBHEHUA W
HEPABEHCTBA W MX CHUCTEMBEI C IlapaMeTpaMu
anreOpanueckum U rpapuIeCKuM METOJAMU;

— BJIAJETh PA3HBIMM METOJaMU AOKA3aTEILCTBA
HEPABEHCTB;

— pemaThs yPaBHEHUS B LEIBIX UM CIAX;

— um300paxare MHOXKECTBA HAa ILIOCKOCTH,
3a7aBaeMBI€ YPABHEHUSAMH, HEPABEHCTBAMH M MX
CHCTEMAMU;

— CBOOOJHO WCMOML30BATE TOKIECTBEHHEIE
npeoOpazoBaHus TIPU PEIIEHUM YPABHEHUN U
CUCTEM YPABHEHUH.

B mDoBCeZHEBHOM JKM3HU U IPU H3YICHUH
OPYTUX OPEIMETOB:

—  COCTaBIATH M pemarbk  ypaBHEHUI,
HEPABEHCTBA, UX CHCTEMBI IIPH PEHIEHWUN 33144
OPYrux ydeOHBIX TPEIMETOB;

—  BBINOJHATE  OLEHKY  OpaBAomomoous
pe3yJIbTATOB, IMOJYYAEMBIX TIPU  PELIECHUH
Pa3IMYHBIX YPAaBHEHWH, HEPABEHCTB U UX CHCTEM
OpyU  PEmIeHWM  3aJad  APYyrux  yueOHBIX
IPEIMETO B;

— COCTABJIATHR M  pEmAark ypPABHEHUA W
HEPABEHCTBA C MapaMeTpamMl MpU PEUICHUA
3a7a4 OPYTUX yu4eOHBIX OPEaMETOB;

— COCTABJATH YPABHEHUE, HEPABEHCTBO WM MX
CUCTEMY, OMUCHIBAIONIAE PEATBHYIO CHTYAIIUIO
WA MPUKIAJIHYI0 3aady, HWHTEPHOPETUPOBATH
MOJTyIEHHBIE PE3YIbTATHI;

— UCIOIB30BATH IMPOTPAMMHEIE CPEICTBA IMPH
PELICHNN OTIECIBHEIX KJIACCOB YPABHEHUN HCeptibuk
HEPABEHCTB. Braneney

— HOPUMEHATh NPU PEHIEeHUH 3aaad
HepaBeHcrBa Komm - byHAkOBCKOTO,
bepnynmm;

— HUMETE OPEACTABICHUE 0

HEPABEHCTBAX  MEXAY  CPEOIHUMHU
CTEIEHHBIMH.

AOKYMEHT MNOANCAH
SNEKTPOHHOW NOAMWCLHKD

AT 240B73B95918A0ECE49D1B900942A42A03ACBB20
Hykoe Bagum lenHageesud, [OCYOAPCTBEEHHOE

OyHKumm

— BJ’[H,I[E‘TE [MOHATHUAMHM. 3dBUCHUMOCTE BCIIHYHMH,

NPOSECCHUOHANBHOE OEPA3OBATENBHOE

— L BAAACTD. . O HATHEN . ACHMHATOTEE . M
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(yHKIMA, aprymMeHT u 3HadeHue (DyHKI[UH,
001acTe ONpeneneHus W MHOKECTBO 3HAYECHUU
¢yukmmu, rTpaduKk  3aBUCUMOCTH, Trpaduk
¢yHkmy, Hymm — QYHKIMH,  IOPOMEKYTKH
3HAKOMOCTOSHCTBA, BO3pPACTAHUE HA UYHUCIOBOM
OpOMEXKYTKE,  yObIBaHME  HAa  YHUCIOBOM
IPOMEKYTKE, HAuOOIbIIEEe W HAUMEHBIIEE
3HaueHue (PyHKIIUKA HA YUCIOBOM IPOMEKYTKE,
nepuoandeckas (PyHKUMA, MOEPUOA, YETHAd U
HedeTHas (PYHKIUM; YMETh IPUMEHATE 3TH
MOHATHA ITPU PEIICHUM 3a7a4;

— BJIAIeTh TMOHATHEM CTENEHHASA ()YHKINL,
CTpOUTE €€ Trpauk U yMETh HOPUMEHATD
CBOMCTBA CTEMEHHOW (PYHKIIUM TPU PEMIEHUH
3a1a4;

— BIAIETh MOHATHAMHU MOKAa3aTenbHAas (PYHKIINA,
SKCMOHEHTA; CTPOUTh WX TIpaPUKU U yMETh
OPUMEHATE CBOWCTBA MOKA3aTEIBHOM (PyHKIMU
IpYU PELLIEHUH 3a7a4;

—  BIAQAETh  TNOHATHEM  JIOTapu(pMHUIECKaA
(pyHKIMA; CTpOouTh €€ rpapuk U  yYMETh
OPUMEHATE CBOMCTBA norapupmMuaeckon
() VHKIIMY Py PELIEHUH 3a/1a4;

— BIAIETh MOHATUAMH TPUTOHOMETPHUIECKUE
(QYHKIMH, CTPOUTH UX Trpapuku U yMETh
OPUMEHATE  CBOMCTBA  TPUTOHOMETPHUYECKUX
() YHKIIMH OpU PELICHUH 3a/1a4;

— BIQOETh NOOHATHEM OOpartHas (yHKIWA;
IPUMEHATH ATO MOHATHE MPHU PEIICHUHN 3a0a4;

— MOPUMEHATh OPU PEIIEHUH 3a0ad CBOHCTBA
() VHKIIA: JeTHOCTB, IEPHUO IMIHOCTBE,
OTPAHUYEHHOCTH;

—  OPUMEHITEH Opyl  pEmeHud  3a7ad
npeoOpazoBanus rpa)uKoB (PYHKIHM;

- BJIAJIETH MOHATUAMHU B15 (o (0): 2B
MOCJIENOBATENEHOCTE, apu(pmernyeckas u
r€OMETPUUECKAS ITPOTPECCHS;

— MPUMEHATH IIPU PEHIEHWUM 3a4a4 CBOWCTBA M
OPU3HAKA APUPMETHUECKON U TE€OMETPHUIECKOU
OPOTPECCHI.

B moBCEgHEBHOM KU3HM W NOPU HN3YUECHUHU
OPYTUX y4€OHBIX ITPEIMETOB:

— OIPENENATH 10 rpauKaM U UCHOJIB30BATE I
pelieHus  OPUKIAOHBIX  3a7dad  CBOMCTBA
pEWIBHBIX  IPOIECCOB U 3aBHUCHMOCTEH
(HauOompmIe W HAUMEHBINME  3HAYCHMUA,
OPOMEXKYTKH  BO3pACTaHUA W yOBIBAHUA
() yHKIIM U, TPOMEKYTKU 3HAKOTIOCTOSHCTBA,
ACMIITOTEI, TOUKH IEPernoda, mepuot v T.0gs, o,
— HWHTEPIPETUPOBATE CBOMCTBA B KOHT@KETE!
KOHKPETHON NPAKTHUECKOU CUTYALNH;

YMETE €r0 NPUMEHATH MPH PENIEHUHA
3a1ad;

— IIPUMEHATH METOIBI  PEHICHUA
PO CTENIINX mi(ppepeHaTsEHBIX
YPABHEHUH MOEPBOTO U BTOPOTO
MO PAIKOB.

AOKYMEHT MNOANCAH
SNEKTPOHHOW NOAMWCLHKD

240B73B95918A0ECE49D1B900942A42A03ACBB20

Hykoe Bagum lenHageesud, [OCYOAPCTBEEHHOE
NMPOGECCHUOHANBLHOE DEF‘ﬂ?_;DEATEﬂI::HGE
YyHYPEXIOEHWME KEMEPOBCKKWA
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— ompememaTr Mo rpadukaM  OpPOCTEUIINE
XAPAKTEPUCTUKHN TIEPUOIMUYECKUX MPOIECCOB B
OMOJIOTHM, SKOHOMHKE, MY3BIKE, PaauOCBI3M U
ap. (aMmmiryaa, 0epuoa U T.10.).

Cratuctuk | — OmepupoBaTh OCHOBHBIMH OIMHCATEIBHBIMH | — MMETH IPENCTABICHUE 0
a U TEOPHA | XapaKTEPHUCTUKAMU U CIIOBOTO HaOoOpa, | HEHTPATBHOU NPEAEIBEHON TEOPEME;
BCPOATHOCT | MOHATHEM  TCHEpaAJbHAsA  COBOKYIIHOCTE M | — HMCECTH IpEacCTaBJICHHC 0
€il, JIOTHKA | BEIOOPKOH U3 HEE; BEIOOPOYHOM K03 purueHTe
1 —  ONepUpOBATh MOHATHAMHU: 4YaCTOTA W | KOPPEMALMHU U JIMHEMHOU PETPECCUU;
KOMOWHATO | BepOATHOCTH COOBITHA, CYMMa M IPOM3BENCHHE | — HMETD OPEICTABICHUE 0
pHKa BEPOATHOCTEM, BBIYHCIIATH BEPOATHOCTH | CTATUCTHYECKUX TUIIOTE3axX 51
COOBITHI HA OCHOBE ITOICYECTA M CJIA HCXO/I0B; OPOBEPKE CTATUCTUYECKON TMIIOTE3EL,
- BJIAJIETH OCHOBHEIMH OOHATUAMHU | O CTATUCTUKE KPUTEPHSI U €€ YPOBHE
KOMOMHATOPHKH M YMETh UX IMPUMEHATH IPH | 3HAYUMOCTH; — UMETH MPEACTABICHHE
pelIeHnu 3aad; 0 CBA3U IMITMPUIECKUX 151
— HMETBH IIPEACTABICHHE 00 OCHOBAaxX TEOPHM | TEOPETHUECKHUX PACHPEAEICHNH;
BEPOATHOCTEMN; —  HMETh MPEACTABICHUE O
— UWMETh MNOPENCTABICHUE O OUCKPETHBIX W | KOOUPOBAHWMW, JOBOWMYHOM  34ITUCH,
HEMPEPBIBHEIX  CIy4alHBIX  BEIMYMHAX W | JBOMYHOM JEPEBE;
pacrnpeaciicHuAx, 0 HC3aBHCHMOCTH cn}rqafmmx — BJIAOETE OCHOBHBEIMHM MNTOHATHAMH
BEITUYMH; teopun rpadoB (rpad, BepmMHa,
— MMETh IIPEACTABICHUE O MAaTEMAaTHYECKOM | peOpo, CTENEHL BEPLIWHBEI, OYTL B
OKUJIAHUM U TUCIIEPCUU CIIYYANHBIX BEIMYNH,; rpadge) m ymMerb OPUMEHATH UX IIPU
— HMETE IIPEACTABJICHHE O COBMECTHRIX | PCIICHHH 3a144,
pacnpeneneHuAax CIydalHbIX BEINYHH, — UMETH NPEACTABICHUE O NEPEBBAX U
— IOHHMMATh CYTh 34aKOHA OOMpmIMX YHCET W | YMEThb MNPHUMEHATE NPH PEHICHHH
BEIOOPOYHOTO METOA U3MEPEHUS BEPOATHOCTEN; | 34144,
— HMETh IPEACTABJICHHE O HOPMAJIBLHOM | — BJIAICTE TIOHATHCM CBA3HOCTE H
pacopeneneHu W NOpUMEpPaX  HOPMAJIBHO | YMETE  IIPUMEHATH ~ KOMIIOHEHTHI
pacCIpeneI€HHBIX CIYYAUHBIX BEIMYNH; CBA3HOCTH IIPH PELLIEHUH 3a/1a4;
— HWMETh IIPEACTABJIIEHHWE O  KOppemsanuud | — YMEThb OCYIIECTBJATH IIYyTH II0
CTYYAHHEIX BETHIHH. peOpam, 00xomel pedep U BEPIIMH
B moBcemHeBHOW KH3HH W TIIpH H3yueHuH | rpada;
IPYIrUX OPEIMETOB: - UMETH [IPENCTABICHUE 00
— BBIYHUCIATE WIH OICHUBATE BEPOATHOCTH SHJIEPOBOM M TAMWJIBTOHOBOM ITyTH,
COOBITMII B pe€amsHOM KW3HHU; — BbeIOMpars | UMETh TIPEACTABICHUE O TPYAHOCTH
METO IIBI 10 IXO IATIETO MPEICTABICHUA |1 | 3a0d4M HaXO0XKICHHMA T'dMHJIBETOHOBA
00padOTKMN TAHHBIX. TyTH,
— BJAIETH IIOHATUAMH KOHECUYHEIC H
CUYCTHBIE MHOXKECTBA M YMETh HX
MPUMEHATE IIPU PEIIEHNN 3a0a4,
- YMETh IPUMEHATH METOT
MAaTEMATHIECKON NHIYKIIHH;
—  YMETh  IIPUMEHATHL  IIPUHIHII
Jlupuxuie mpu pemenun 3aaag.
TexcroBeie | — Pemarr pasHele 3a7aud  TTOBEIIIEHHOM
3a1aud TPYOHOCTH;

— AHAJM3UPOBATH YCIOBUE 3a1a49H, BEIOUPATE
ONTUMAIBHEIM ~ METOJ  PEIICHUSA
paccMarpuBas pa3IMIHbIE METOIHI;

— CTPOUTh MOJEIL PEMIEHU 3aJa4U, TPOBOIUTH

3 agf&’irﬁf' :
napneney,

AOKYMEHT MNOANCAH
SNEKTPOHHOW NOAMWCLHKD

T 240B73B95918A0ECE49D1B900942A42A03ACEBB20

Hykoe Bagum lenHageesud, [OCYOAPCTBEEHHOE
NMPOGECCHUOHANBLHOE DEF‘ﬂ?_;DEATEﬂI::HGE
YyHYPEXIOEHWME KEMEPOBCKKWA
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IOKA3aTeJIbHBIE PACCYKOCHUA [PH PELICHUH
3a1a4u;

— pemars 3agauu, TpeOyromme nepedopa
BAPUAHTOB, MNPOBEPKH  YCIOBUM, BEIOOpA
ONTUMAIBEHOTO PE3yIbTaTa;

—  aQHAM3UPOBATE U HHTEPIPETHPOBATH

MOJyUEHHBIE PEIIEHUs B KOHTEKCTE YCIOBUA
3aIauH, BEIOMPATH peueHus, HE
OPOTUBOPEYANINE KOHTEKCTY;

— NEPEBOIUTE TIPU PENIEHUH 3a/1a4U
nHpOpMAIMI0O M3 OJZHOM (POPMEBEI 34amUCH B
OPYIVIO, HCHOJB3YA MNpPU  HEOOXOIMMOCTH
CXEMBI, TAOMUIIEL, TPA(UKI, THATPAMMEI.

B moBCEQHEBHOM KHW3HM W NOPH MW3YUEHUU
OPYTUX MPEIMETOB:

— pemark OPakTHIeCKWE 3aJadu U 3adadu 13
OPYTUX OPEIMETOB.

['eomerpus

— Braners reoMeTpuIeCKUMHI MOHATHAMHU IIPH
PELICHNH 3a7a4d U NMPOBEIEHUN MAaTEMaTHUECKHUX
pacCykICHUM;

- CaMOCTOATEIHHO (O pPMyIMPOBATE
ONpeneIeHIs reOMETPUIECKIX guryp,
BBIIBUTATh THUIOTE3El O HOBBIX CBOMCTBAX W
NpPU3HAKAX  TEOMETPHYECKUX puryp 1%}
00OCHOBEIBATh WJIM OIPOBEpPrare ux, 0000marTe
WA KOHKPETU3UPOBATE PE3YILTATEI HA HOBBIX
Knaccax (uryp, TPOBOAWTE B  HECIOKHEIX
cIydasx kiaccu(pukanuo (Uryp mo paszaudaHBIM
OCHOBAHUAM;

— MCCJIENOBATH YEPTEKM, BKIIOYAA KOMOMHAIINM
(uryp, H3BIEKATb, WHTEPOPETHUPOBATE H
npeoOpa3OBEIBATE UH(O pMALHIO,
IPENCTABICHHYIO HA UEPTEKAX;

— pemars 3a1a49m r€OMETPHUUECKOTO
COOEpaHus, B TOM YHUCIE B CHTyal[UAX, KOTIA
AITOPUTM PENIEHUs HE CIEeayeT fABHO U3
yCIOBUA,  BBIIOJHATE  HEOOXOOUMBIE I
pPELIEeHN 3a0a4d OOIIOJHUTEIBHEIE TOCTPOEHHUA,
MCCIEN0BATh BO3MOKHOCTE NPUMEHEHH TEOPEM
1 (POPMYII I PEIIEHUA 33144,

— yMmeTe (opMyIMpoOBaTE U
r€OMETPHUUECKUE YTBEPK ICHUA,

— BJIAJETh IMOHATHAMH CTEPEOMETPHU: MPU3MA,
mapayuIeIEUIeN, MUPaMUIa, TETPasIp;

— HWMETh IpeacTaBIeHus 00  akcmomax
CTEPEOMETPUN M CIEACTBUAX W3 HUX U YMEThH
MPUMEHATE UX IIPH PENICHUN 34144,

JOKA3BIBATH

— YMETh CTPOUTH CEYEHUsS MHOTOTPAHHHUKOB C
UCIIOJIE30BAHNEM PA3IUUHBIX METOOOB, BoeFOdvi
qHUCIIE U METOOA CJIEIOB; Bnageney

— HUMCTh MNOPEACTABJICHHUC O CKPCIIUBAKOIINXCA

— Mmers OPEICTABIEHNE 00

AKCMOMATHYECKOM METO]IE;

— BJIANIETH MOHATUEM T€OMETPUUECKIE
MECTA TOYEK B IMPOCTPAHCTBE U YMETE
OPUMEHATE UX IS PElIeHUs 3a0a4;

— yMETh IPUMEHATH NI PENICHUA
zamad CBOMCTBA ILTO CKUX 151
OBYTPAHHBIX VIJIOB, TPEXTPAHHOTO
yTiia, TEOPEMBI KOCUHYCOB M CHHYCOB
IV TPEXTPAHHOTO YIJIA;

— BJIAJIETE MTOHATHEM
OEPIEHIUKYIIPHOE CEYEHUE IMPU3MBEL
1 YMETh NMIPUMEHATH €70 MPU PENICHUN
3ama4d;

— UMETh IpeacTaBICHUE
IBOMCTBEHHOCTH PAaBUIBHBIX
MHOTOT PAHHUKOB;

— BAAAETh MOHATUAMM IIEHTPAIBEHOE U
NapauieIbHOE  MPOEKTUPOBAHUE U
OPUMEHATE HMX MNPU  ITOCTPOCHUHN
CEYEHUN MHOTOTPAHHUKOB METOIOM
PO EKIIHH

— WMETh NPENCTABJICHUE O Pa3BEPTKE
MHOTOTPAHHMKA U KpaT4aumieM MyTH
HA HOBEPXHOCTHU MHOTOT PAHHUKA,;

— HMECTE npeacTaBJICHHUC 0
KOHHUYCCKHX CCUCHHAX,
— HMECTE npeacTaBJICHHUC 0

Kacaromuxca cpepax m xoMOMHAIMH
TEJI BPANICHUSA U YMETh MPUMEHSTH UX

npu peREHMH SRR o

AT Z4IPHMEHSFCE COFEPIE Y PRIe M CEBaaa

DB AT BB 8 FOHRIT 0
HORRIASHHAS, KEVEPORCKAN
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OPAMBIX B IPOCTPAHCTBE U YMETh HAXOOUTh YrOJI
U PACCTO IHUE MEK Y HUMHU,;

— TIPUMEHATHE TEOPEMEI O MOAPAJIEIBHOCTH
OPAMBEIX M IIJIOCKOCTEH B HPOCTPAHCTBE IIPH
pEellIeHnH 3a/1a4;

— YMETh IPUMEHATE HapauIeabHOE
OPOEKTUPOBAHUE IJIA M300pakeHus PUryp;

— YMETh HOPUMEHATE NEPHEHANKYIIPHOCTH
IPAMOH U IJIOCKOCTH NP PELIEHUH 3a/1a4;

—  BJIAOeTh  MNOHATUSAMM  OPTOTOHAIBHOE
MPOEKTUPOBAHNE, HAKIOHHBIE M MX IPOEKIINH,

YMETh IPUMEHATH TeOpeMy 0O Tpex
HEPHEHIUKYIAPaxX IIPU PEIEHUN 3a0a4;

— BJIANETh NOHATHAMU PACCTOAHUE MEKIY
(purypamu B OPOCTPAHCTBE, 0 OmIMit
NEePIEHIUKYIAP IBYX CKPEIMBAIOIINXCA

OpPAMBIX U YMETh MPUMEHATh UX OPH PEIICHUH
3amau;

— BIIAETh MNOHATHEM YrOJd MEXKOY OPAMOH H
NIOCKOCTEI0O M YMETh IPUMEHATH €0 HOpHU
pEIlIeHNUH 3a/1a4;

— BJAQACTh MOHATUSAMM IBYTPAHHEIM YTOJ, YTOJ
MEKOY  IUIOCKOCTSMH,  MEPIEHIUKVIAPHBIE
MI0CKOCTU Y YMETh MMPUMEHATH UX MPU PEIIEHUH
3amad;

— BIAAETh MOHATHAMHU IMPU3MA, MAPAICICTUIIE
U TPUMEHATH CBOMCTBA MAPALICNCIUIENA IMPH
peLlIeHNN 3a7a4;
— BJIANETH
mapayuiejienmunesn] ¢
pEellIeHnH 3a/1a4;

— BIAJETh MOHATUEM MPIMOYTOILHBEIN MTUPAMUT,
3IEMEHTHI TIPABUIBHON TMHPAMHUABL W YMETh
OPUMEHATE UX TIPU PENIEHUN 34/1a4;

— WMETh NPEICTABICHUE O Teopeme Iuiepa,
MPABUJIEHBIX MHOTOTPAHHUKAX;

— BIAAETh TOHATHEM ILIOMIAON MHOBEPXHOCTEH
MHOTOTPAHHUKOB U YMETh NMPUMEHATH €ro mpHu
pEIlIeHNnH 3a/1a4;

—  BIAIETh HOHATHUAMU TE€Aa  BpaNICHUA
(ImHap, KOHYC, map U cdepa), uX CE4EeHUA U
YMETh MPUMEHATE UX IPU PENIEHUH 3a7a4;

— BJIAIETh TMOHATHUAMM KACATEIBHBIE MPSIMBIEC U
MJIOCKOCTH U YMETEH NMMPUMEHATH U3 OPH PEMIEHUN
3amau;

— WMETh TIPECTABICHUSA O BIHMCAHHBIX U
OMUCAHHBEIX c(epax U YMETh MPUMEHATh UX TPHU
pelIeHnH 3aa4;

—  BJageTh IOHATHAMH

NOHATUEM  HOPAMOYTOJIBHBIN
OPUMEHATE  €r0  IIPH

00BEM,

UX [IPU PEUICHUN 3a]1ad,;

Dﬁg@wﬁ

MHOTOTPAHHHUKOB, TCJI BPAIICHHUA W IIPHUMEEEATEU

— BIANETh Pa3HBIMU  Crocodamm
3a0aHUS  TPAMOM  yYPaBHEHUAMH U
YMETh IPUMEHATh IIPU  PELIEHUHU
3a1ad;

— NPUMEHATH NPU PEHICHUN 33434 U
NOKA3aTEILCTBE TEOPEM BEKTOPHBIN
METOJ U METOJI KOO PANHAT;

— UMETH MPEACTABIACHUE 00 aKkCmoMax

o0BEMA, HPUMEHATH (o pMyIIEL
00BEMOB OPAMOYTOJIBHOTO
napauleIenunea, IPU3MEI "

OUpPaAMHIEL, TETpPasapa MPU PElleHUH
3amad;
— TPUMEHSATE TEOPEMBL 00
OTHOWIIEHHUAX OOBEMOB HPH PENIEHUUN
3amad;

— IPUMEHSTE UHTEr PaT IJIA
BBEIYHM CJICHUS 00BLEMOB 151
MOBEPXHOCTEU TEI BpaNICHHUA,

BBEIUMCIICHUA MJIOMIAU C(PEPUIECKOTO
nosAca 1 00bpEMA WApPOBOTO CJIOS;

— UMETh IIPEICTABICHUE O IBHKECHHUAX
B IPOCTPAaHCTBE:  IMAPAIJIEIBHOM
NEPEHOCE, CUMMETPUH OTHOCHTEIBHO
IUTOCKOCTH, HEHTPATBEHON CUMMETPHH,
MOBOPOT € OTHOCWUTEIBHO MPAMOMU,
BUHTOBOU CUMMETPHH, YMETh
OPUMEHATE X IIPU PENIEHUH 3a1a4;

— HMMETh INPEACTABICHUE O ILIONMIATA
OPTOTOHAIBHOM MPOEKINH;

- UMETH NPENCTABICHUE 0
TPEXTPAHHOM U MHOTOTPAHHOM YTJIE U
IPUMEHATE CBOWUCTBA IUIOCKMX YIJIOB
MHOTOTPAHHOTO YIJda NIPH PEIIEHUH
3a1a4;

- UMETh OpEaCTaBICHU A 0
npeoOpazoBaHUM MOA00UA, TOMOTETHH
1 YMETh MPUMEHATh UX NPU PENIEHUN
3a7a4;

— YMETh pPEeIaTh 3aa4y Ha IUIOCKOCTH
METOJAMHA CTEPEOMETPHH;

—  YMETb NPUMEHATE  (POPMYIIEL
00BEMOB  MNpPH  PEMIEHWHA  3a1ad
OUpPAMHI, OSIEMEHTHl  NPABUIBHOMN

MUPAMUAIEl U YMETh IIPUMEHATh HX
[IPH PELIEHUH 3a1a4,
— HMMETh IIPENCTABIIEHUE O TEOPEME

11 OKYMEHT MNoAarnncaH HEI
%HEBﬂEéHTPGHHDﬁ Nnoannchbio PABHIE X

-y MHQEMERaHBHIAXSD 18900942442A03ACBB20

_ X PCT
PRGN IoHED BE AT GaATE Nt T A
a(e):] CFEHMEPBOIOTDAHHUKOB U
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— UMETh MPEICTABICHUE O pa3BepPTKE LWIMHAPA
1 KOHYCa, IUIOM[AOM MOBEPXHOCTH ILWIMHIPA U
KOHYCA, YMETh MPUMEHATH UX I[PH PEIICHUH
3amay;

— HAMETh IPEACTABJIECHUE O ILIOMAnu CEepsl H
YMETh IIPUMEHATH €T0 [IPU PEIIEHUH 3a1a4;

— yMETh pelmars 3a7a4d Ha KOMOWHaANMM
MHOTOTPaHHHUKOB U TE€JI BPAIIECHHU;

— WMETh TNPEACTABICHUE: 0 momoOuu B
OPOCTPAHCTBE MW YMETh pEmAaThk 3aqaud Ha
OTHOIIIEHHUE 00BLEMOB 51 Ioniagen

HOBEPXHOCTEN MOI0OHEIX (pUTYP.

B nogceonegHoU HCUHU U NPU U3VHEHUU OPY2UX
npeomMemos:

— COCTABJIATH C UCHOJIB30BAHUEM CBOHUCTB
reOMETPUUECKUX  (pUIyp  MAaTeMaTH4YEeCKUe
MONETW [JIi PEMEHUs 3aaad TPAKTHYECKOTO
Xapakrepa W 3amad U3 CMEKHBIX OUCLMILUIHH,
MCCIEN0BATE MOJIy4EHHEIE MO TEJTH 1%}
UHTEPHPETUPOBATH PE3YIBTAT.

YMETE NPUMEHATE €r0 HPH PELICHUA
3a1a4;

— BJIAJETH MOHATUAMU TEJIA BPAIEHUA
(uImHAp, KOHYC, map u cdepa), ux
CEYEHHUA U YMETh IPUMEHATH UX IPH
pElIeHNH 3a/1a4;

— BJIAJETH IOHATHAMM KacaTElIbHBIE
OpAMBIE W IDIOCKOCTH W YMETH
MPUMEHATE U3 IPU PELIEHUH 3a10a4;

— UMETh IIPEICTABIECHUA O BIIMCAHHBIX
1 ONUCAHHBIX Cc(epax U yMETh
OPUMEHATE UX IIPU PENIEHUH 3a7a4;

— BJIAAETH MOHATHAMH 00BLEM, 00BEMEI
MHOTOTPAHHUKOB, TE€I BPANICHUA H
OPUMEHATE X ITPU PENIEHUH 3a1a4;

— UMETh MPEACTABICHUE O PA3BEPTKE
MWIMHIPA W KOHyCa, IUIONIAgu
NOBEPXHOCTH LWIMHApPA M KOHYyCA,
YMETE NPUMEHATE UX IIPU PEHICHUHA
3a7a4;

— HMMETh NMPEACTABICHUE O ILIONIATU
c(pepel M YMETh HNPHUMEHATE €T0 IPH
pElIeHNH 3a/1a4;

— YMETh  pemares 3amadu  Ha
KOMOMHAIIMM MHOTOTPAHHUKOB WU TEIN
BPAILICHU;

— UMETH IIPEACTABJIEHHE O IMOI00UM B
IPOCTPAHCTBE U YMETH PEIIATE 3a1a9H
HAa OTHOUIEHHE 00BLEMOB M ILIOMIANECH
MOBEPXHOCTEN MOA0OHBIX (PUTYP.

B MmOBCEOHEBHOM KH3HU U IIPH
W3YUYEHUH JIPYTUX IIPEAMETOB:

— COCTaBJATH C HCIOJIB30BAHUEM
CBOMCTB  TEOMETPHYECKUX  (uryp
MAaTEMATHYI ECKUE MO IETTH 71
pelieHns  3a0a4 = OPAKTUYECKOTO
XapakTepa W 3aJad M3  CMEKHBIX
IV CLIUTUTHH, M CCIIEN0BATE
MOJTy4EHHBIE MO €N "
WHTEPIPETUPOBATE PE3YABTAT.

Bektoper u
KOOPpOUHAT
B B
IPOCTPAHCT
BE

— Bmamers moHATHAMH  BEKTOPEI M HX
KOOPIWHATHI;

— YMETh BEHITIOJHATE OMEPAIMA HAJ BEKTOPAMM;
— HCIOJB30BATH CKAIAPHOE IMPOU3BEIEHUE
BEKTOPOB MPH PETICHUH 3a7a;

— OPUMEHATH YPABHEHWE TIIOCKOCTH, (POPMYITY
PACCTOSHUSA MEKIY TOUKAMH, YpaBHEHHE C]eps
IPU PENIEHUH 3a/1a4; Cepmucuk
— NPUMEHATH BEKTOPHI U METOJ] KoopauHar B
IPOCTPAHCTBE MPHU PENICHNUH 3a/1a;

— HAXOOWUTH O0BEM mapanencnuIena
51 TeTpasapa, 3aaHHEBIX
KOOPIUHATAMU CBOUX BEPIIINH;

— 3a7aBarh IPAMYI0 B IPOCTPAHCTBE;
— HAXOJUTH PACCTOSHUE OT TOUKU MO
IUTOCKOCTH B CUCTEME KOOPIUHAT;

— R ey

1 TCIPEIVTHBAOAIRTMHCRI00942A42 AP MBIMU,

SaBUSTHERLT CHETSME KOUpATTdT -

YYPEXOEHME KEMEPOBCKWW
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— MPUMEHATH YPABHEHHUE IUIOCKOCTH, (POPMyITy
pacCTOAHNA MEXKAY TOUKAMH, YPABHEHHUE C(EPEI
IpU PELIEHUH 34144,

— MNPUMEHATH BEKTOPHI U METOJ KOOPIWHAT B
HPOCTPAHCTBE IIPU PEILIEHAH 3a1a4.

Hcropus — IMeTs npencrapieHne 0 BKIAAE BBIIAFOIINXCSA
MATCMATHK | MAaTCMATUKOB B PA3BUTHC HAYKH,
H — HOOHHUMATE POJb MATEMATHKH B Pa3BHTHH

Poccun.
Mero et — Hcnons3oBare OCHOBHEIE METOOBI | — ITPUMEHATE MAaTEMAaTHICCKHUE
MATCMATHK | mOKa3aTe€JLCTBA, IMPOBOOUTE OOKA3aTECILCTBO M | 3HAHHUA K HACCIEO0BAHUIO
H OKPYKArOMIEro Mupa (MOIETUPOBAHNE

BEIIIOJTHATE O POBEPIKEHUE;

— TMPUMEHATH OCHOBHEIE METOIBI PEIICHUA
MaTEMaTHIECKUX 34744

— HA OCHOBE MATEMATHYECKUX 3aKOHOMEPHOCTEN
B OPUPOJE XapaKTEpU30BATH KpPaACOTy H
COBEPIIEHCTBO  OKPYKAOMIETO MUpa M
OPOU3BEICHUHN UCKYCCTBA;

—  OPUMEHATH MOPOCTEUIIME  MPOTPAMMHEIE
CpeacTBa U AJIEKTPOHHOKOMMYHUKAI[MIOHHEIE
CUCTEMEI NIPH PENICHUH MAaTEeMAaTHUECKUX 347144,
— MOJIL30BATECH MPUKIATHEIMUA MPOTPAMMAMH U
OpOTPaMMAMH CHMBOJIBHBIX BBIYHCICHUM 1A
M CCIET0OBAHNA MATEMATHUIECKUX 00OBEKTOB.

(pU3NIECKHUX OPOIIECCOB,  3aMauu
YKOHOMHUKH).

AOKYMEHT MNOANCAH
SNEKTPOHHOW NOAMWCLHKD

Ceptudmkat: 240B73BO95918A0ECE49D1B900942A42A03ACBB20

Bnapeneu:

Hykoe Bagum lenHageesud, [OCYOAPCTBEEHHOE
NMPOGECCHUOHANBLHOE DEF‘A?_;DEF&TEJ"II::HGE
YyHYPEXIOEHWME KEMEPOBCKKWMA

P A M S S A A P § 1S sl DAL @S iFi Al T sl i ALF IE A

Nencteutened: ¢ 21.01.2022 no 21.04.2023

33




3. CONEP)KAHUE U TEMATUYECKOE IUVIAHUPOBAHUE YUYEBHOM
MTUCHUTIIAHBI

3.1. O0bem y4eOHOH TUCIUIIJIMHBI M BU/IbI Y4€OHOM PadOThI

Oonem
Bua yyeOHOH padoThl
4aCoB
MakcuMaabHAsA YueOHAasi HArpy3Ka (BCero) 324
Oob0s3aTesibHA" AYyIUTOPHAS YUeOHasi HArPy3Ka (BCero) 216
B TOM YHCIIE:
TEOPETUYECKUE 3aHATHUS 108
MIPaKTUYECKHUE 3aHITHS 108
CamocrosiTesibHASI padoTa 108
[TpoMexxyTodHas aTTecTalus B POPME IK3AMEHA
AOKYMEHT NOANWCAH

SNEKTPOHHOW NOAMNUCHLIO
Ceptudmkat: 240B73BO95918A0ECE49D1B900942A42A03ACBB20

Bnapeneu: Hykoe Bagum lenHageesud, [OCYOAPCTBEEHHOE
NMPOGECCHUOHANBLHOE DEF‘A?_;DEF'LTEJ"II::HGE
YyHYPEXIOEHWME KEMEPOBCKKWMA
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3.2. TemaTnueckuii mj1an yyeono qucumiiaasl OYVIL0S MATEMATHKA

HanMeHoBRaHHE
pa3/iesioB H TeM

Cﬂ,[[Ep}lEﬂHHE )"lEﬁHﬂI‘ﬂ MaTepHaJjia, IpaKTHYeCKHEe 3aHATHH, CaMOCTOHATE/IbHASA pﬂﬁﬂTﬂ

O0Be

qyacoB

YpoBeHn
O0CBOEHHUS

1

2

4

I-1i1 cemecmp

Pasznen 1.
YuncaoBwle "
OVKBeHHBbIE
BbIpasKeHHS

Tema 1.1.
JlelicTBHTE/ILHBIE

ypeia
OK 1-9

Conep:xkanue yyedOHOro MarepHaJjia

1 | Beenenue JlelictBuTenbHbI€ yncaa. MHOTOYJIEHEI OT O JHOM NEPEMEHHOM

[TopTOpenue. PemeHue 3a1aqd ¢ UCITOJIB30BAHHEM CBOMCTB YHCEI M CHCTEM CHYHCIIEHHS, JEIHMOCTH, JTOJIEH H 9acTei, MpOLIEHTOB,
MOJIVJIeH dHcel. PereHue 3a0ad ¢ UCITOJIB30BAHMEM CBOHCTB CTENEHEH M KOPHEH, MHOIOYJIEHOB, ITpeobpazoBaHH MHOIOYJIEHOB
H IpoOHO-pallHOHAILHBIX JIMHEHHLIX, KBAJpaTHRIX H JpoOHO-pallHOHAIBHLIX BBIPAKEHHI, YVpaBHEHHH H MX cHcTeM. PeuieHue
3a/1a4 C MOMOIIBI YHCIOBBIX HEPABEHCTB M CHCTEM HEPABEHCTB C OJJHOH MEepeMeHHOH, ¢ MPpHUMEHEHHEM W300paKeHHs YUCIOBRIX
MPOMEKYTKOB. PellieHne 3aqad ¢ MCIOIL30BAHHEM YHCIOBBIX (PYHKIHHA W HMX rpadukos. Mcnoab3zoBaHHe CBOMCTB U I'pa(UKOB

wr o wr i~ wr
JMHEWHBIX U KBaJpaTHIHBIX (PyHKLMI, 0OpaTHOI NMpoNopLHOHAIEHOCTH H QYHKIMH ¥ =y x. ['papudeckoe penieHne ypaBHeHUI 1
HEPABEHCTB.

2 | KoMIIjiekCcHBIE YHCIIA.

HcrionezoBaHue orepalydi HAJl MHOKECTBAMH M BBICKA3BIBAHUAMH. lcrio/ib20BaHHE HEPABEHCTB M CHCTEM HEPABEHCTB € OJJHOH
[IEPEMEHHOM, YHCIIOBBIX IIPOMENKYTKOB, HX O00beIHHEHHH W IepecedeHHH. I[IpuMeHeHHe IpH pelleHHH 3a]a4 CBOHCTB
apU(PMETHIECKOH U IeOMETPHI ECK Ol MPOrpeccHH, CYMMHPOBAaHH OECKOHEYHO CX OISIIEIICS TeOM ETPHY ECK O IPOrPeCCHH.

MuoxkecTBa (IHCIOBRIE, reoMeTpHIecKHX (uryp). MuoxkecTBa Ha KOOPJHHATHOH IIJIOCKOCTH. XapaKTepHCTHIECKOE CBOHCTBO,
3JIEMEHT MHOKECTBA, ITYCTOE, KOHEYHOE, 0eCKOHEIHOe MHO¥EeCTBO. Crroco0sl 3amanus MHO¥eCTB [TomMuoxkecTBO. OTHOIEHHS
MPHHAUIEWHOCTH, BKIIOYEHH, paBeHcTBa. Onepaliid Hall MHOecTBaMHu. Kpyru Diinepa. KoHeuHble H 0ECKOHEYHEIE, CIETHRIE H
HECYETHRIE MHOKECTBA. MICTHHHBIE H JIOXHEIE BRICKA3bIBAHMS, OIEpAllMH HAJl BRICKA3bIBAHHAMH. AJIredpa BeICKA3kIBaHHHA. CBS3b
BBLICKA3LIBAHHI ¢ MHOMXKeCTBAaMH. KBAHTOPEI CYIIECTBOBAHUSA M BCEODIIHOCTH. 3aKOHLI JIOrHKH. OCHOBHLIE JIOTHY €CKHE MMpaBHIIA.
Pemenue JormuecKHx 3a71a4d ¢ UCIOIL30BAHHEM KPYIOB DJHIIEpa, OCHOBHBIX JIOTHYECKHX NMpaBH/I. ¥ Mo3aKIodeHus. O00CHOBaHHS
H JOKa3aTeJILCTBO B MaTeMaTHKE. Teopemel. BHIBI MaTeMaTHYeCKHMX VTBep:kIcHHMH., BHIBl ToKazarenscTB, MaTemarTHdeckas
HHIVKLUA. Y TBEPKJIEHHs: 00OpaTHOE [JaHHOMY, IPOTHBOIIOIOKHOE, 00paTHOE IMPOTHBOIIOIMKHOMY JaHHOMY. IIpH3zHak w
CBOHCTBO, He0OXOJHMEIE H JOCTaTOYHEIE VCeIIoBHS. OcHOBHas Teopema apH(pmeTHKH. OcTaTKH H cpaBHeHHA. Anroput™ EBKima.
Kuraiickas Teopema 006 octatkax. Manass Teopema @epMa. -HMUHBIE CHCTEMBI CUHC/IeHHsT. OYHKIMA Jilepa, YHCIO H@yMMAaT
JeuTeNell HAaTYpalsHOro dncia. [lepBUdHEIE MPENCTABICHHS 0 MHOKECTBE KOMIUIEKCHBIX dHcell. JleHcTBusS ¢ KOMITFEREARRT©

J5A184
)

guciiaMu. KoMIuieKcHO conpsbkeHHsle gucia. Mojiyiis U apryMenT gucia. TpuroHomerprdaeckas Gopiia Ko¥rinekCioro aicia’

NOANWUCAH
A NOANUCh

A

649D1B900942A4 2A03ACBB20
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Teopema Buera, Teopema besy. [IpuBoIHMEIE H HENMPHBOIHMBIE MHOro4JieHel. OCHOBHas Teopema airedpel. CHMMETpHYIECKHE
MHOrowieHesl, LleqoducieHHsle W [EI03HAYHBIE MHOTro4JIeHBI. J[HopaHTOBEl ypaBHeHHs. [lemuwie apodu. Teopema ®epma o
cymMme KsagparoB. CyMMBI H PSbl, METOJLl CYMMHpPOBAHHS M IIPH3HAKH CXOJUMOCTH. TeopemMbl © IpHOIHKEHHH
JIEHCTBHTEILHBIX YHCE pallHOHAIBHEIMH. PelieHHe 3a7ad ¢ MOMOILUBK YHCIOBBIX HEPABEHCTB M CHCTEM HEPABEHCTB C OJHOMH
MEPEMEHHOH, ¢ IMPHUMEHEHHEM H300paKeHHS YHCIOBBIX IMPOMEKYTKOB. PelleHue 3a/1ad ¢ UCIOJIb30BAHHEM YHCIOBRIX (DYVHKITHH H
HX rpaukoB. McIone30BaHHE CBOHCTB H I'pa(pHKOB JIMHEHHEBIX M KBaJIpaTHYHBIX (DYHKLHH, 00paTHOH IPOIOPLHOHAIBEHOCTH H

H
(hYHKLIHH y=,-
BBRICKa3bIBAHHAMH. HcCrnoik30BaHHE HEPABEHCTB H CHCTEM HEPABEHCTB C OJHOH MEPEMEHHOH, YHCIOBBIX NPOMEKYTKOB, HX
00BbEMHMHEHHH H TiepecedeHHl. [IpHMEHEHHE IpH pPElIeHHH 3a/71a4 CBOHMCTB apH(PMETHYECKOH M TIEOMETPHYECKOH IpOIrpeccHH,

CYMMHpOBaHHS OECKOHEYHOH CXOMAMISHCS reoMeTpHYECKOH ITPpOorpeccHl

I'papryeckoe perieHue ypaBHEHMI M HepaBeHCTB. lcronezoBaHue olepaliid HaJl MHOKECTBAMH H

2 | Ilpaktuueckas pabota Apu(pmMeTnuecKkre IeMCTBUA HAl KOMIUIEKCHBIMHM YHCIAMHI B PA3HBIX (popmax
3AITHCH.

3 | KouTpomsHas padbora

Camocrogare/ibHasI padoTa

1 | CooOmienne 0 KOMILUIEKCHBIX YACIAX.

Paznen 2.
KopHH, creneHu H
Jorapu(pmMbl

Tema 2.1.

KopeHb cTeneHu n
OK 1-9

Coaep:xkanue yyedOHOro MarepHaJjia

1 | Kopens crenenu n

2 | Crenenu ¢ panMoOHaIEHEIMY ITOKA3ATEIIMH, UX CBOMCTBA

3 | CBoHCTBA CTEMEHH C JEHCTBHUTEILHBIM ITOKA3ATEIEM.

CTeneHs ¢ JeHCTBHTEILHEIM ITOKA3ATEIEM, CBOHCTBA CTEIEHH.

4 | CBOHCTBA CTEIEHH C JEHCTBUTEIBLHBIM IMOKA3ATEIEM.

CTterneHHasi (PYHKIHS H €€ CBOHCTBA H Ipaduk. MppallHoHaIbHEIE YpaBHEHHS

5 | CBoHCTBA CTENEHH C NEHCTBHUTEILHBIM MOKA3ATEIEM.

2

2

HpﬂRTlI‘IEEHHE 3aHATHH

1 | IlpakTnueckas pabora Pemenne nppanpoOHAIBEHEIX YPABHEHUN.

2 | IlpakTnueckas pabora PemeHne nmokasarensHbIX ypaBHEHHH. PenieHne mpukiIagHeix 3a1ad.

[Ipocrenimue nokasarensHeIe ypaBHEHU U HEpaBeHCTBA. [lokazaremsnas pyHKIUI U ee CBOUCTBA
u rpadpuk. Uucmo w ¢ysxiua e°.CHCTEMEI IMOKA3aTC/ILHEIX, JOrapU(PMUUCCKUX W HPPAIHOHAILHEIX

VpPaBH eHWI. NOKYMEHT

NoarnicAH

CamMocrosTe/IbHAsA padoTa SNEKTPOHHG
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(reoMerpus) Jlorapudm gmcaa, ceoicTea gorapudma.
OK 1-9 2 | Jlorapum nmpou3BeneHns, YaCTHOTO, CTEMEHH; TEPEXOT K HOBOMY OCHOBAHMUIO. 2
3 | JlecaTuuHBIN 1 HATYPAITLHBIA JOTAPU(PMEL, THCIIO €. 2
Jecstuunsnii norapudm. Hatypansasiil norapudm.
4 | IIpeoOpazopanue morapu(PmMUIECKUX BEIPAKCHUM. 2
5 | IIpeoOpa3zoBanne panmMOHAILEHBEIX, UPPALTUOHALHEIX, CTEMEHHBIX, TOKA3ATENBHBIX U JIOTAPU(PMUIECKUX 2
BBIPAK CHUI.
6 | IIpeoOpa3zoBanne panmoOHANBEHBIX, UPPAITHOHATLHEIX, CTEIMEHHBIX, TOKA3ATENBHBIX U JIOTAPU(PMUIECKUX 2
BBIPAKEHUM
IlpakTHyeckue 3aHATHS 4
| | Haxoxnenue 3nauenuu gorapupma mo npou3BOJIEHOMY OCHOBAHUIO.
2 | Ilpaktnueckas padora JlorapudmpoBanue u nOTEHIUPOBAHNE BEIPAKCHHIL.
3 | ITpuOmkeHHBIC BEIYUCIIEHNS U PENICHNS TPUKIATHBIX 33144
Tema 2.3. IlpakTHyeckue 3aHATHSA 2
Pemienne 1 | Ilpakruueckas padora Pemenune sorapupmuueckux ypasHeHun. KoHTpoibHas padora
nNoxKa3are/iIbHLIX H Jlorapupmudeckne YypaBHeHHS M HepaBeHCTEA. JlorapuMudeckas GVHKIHMA H ee cBoiicTBa M Tpaduk. CHCTeMBI IOKa3aTelBHBIX,
JIﬂFﬂpH[l)MH‘IEERHK .‘ID]"E[]:’IH[I)MH'{ CCEKHX H HppallHOHAIEHBIX }"]jElEHEHHﬁ. (CHCTEMBI [MOKA3 ATCIBHBIX, .‘IDTﬂ]de)MIfF{EEICPﬂi H HpPpallHOHAJIEHBIX HCPABCHCTE.
YpaBHEeHHH H
HEPaBEHCTE. CamocrosiTenibHasi padoTa 6
OK 1-9 CocTaslieHHe pedyCoB, KpOCCBOPIOB 110 pa3jieny « KopHH, cTeleHH, JorapH(pMbD
Pasnen 3.
IlpsimMble 1
IJIOCKOCTH B
NPOCTPAHCTBE
Tema 3.1. Copep:xaHne y4eOHOr0 MaTepHaJia 6
IIpsiMbie H 1 | OcHOBHBEIE NOHATHA CTEPEOMETPHUHA 2
ILIOCKOCTH B HDETDPEHHE. Pemenne jagjady C© HCIIOJIB30BAHHCM CBOMCTB ElJHl"}’p Ha IUIOCKOCTH. PermieHue jalad Ha JORa3aTdIBECTBO H
HpﬂETpaHETEE. [MOCTPOCHHE KDI—I’IpHpHMSpDE.H HpHMEI—IEI—IHﬂ IIpDCTEﬁIl[PE{ JIOTHYCCKHX ITpaBHIL Pemenue 3ajaq ¢ HCITOJIB30BAHHEM TCOpEM O
OK 1-9 TPEYTOJIBEHHEAX, COOTHOLUICHHH B ITPAMOYTOJIBHEIX TPEYTI'OJIBHHEAX, ElJElKTDE._, CBA3ZAHHEBIX C YCTBIPCX YT OJIEHHEAM H. Pemenne 3a1a4d
C HCITOJIB30BaHHCM ElJElKTDB._, CBA3SAHHEIX C OKPYAHOCTAMH. Pemenne 3a1da9 Ha H3MCpCHHA Ha IIOCKOCTH, BEMHCICHHA UJIHH H
IIJ'IDLLIH,,[[Eﬁ. HE[I‘IIH,[[I—IHH CTEPCOMETPHAL. HpH’jMﬂ._, [mapalulaicItIie], IMHpaMHiiaa, TETpasjp. OCHOBHEIE TTOHSITHS FeDMMEHT MOONUCAH
[TPOCTPAaHCTBE. AKCHOMBI CTEPCOMCETPHH H CIICJCTBHA H3 HHX. [TousiTHe 00 aKCHOMaTHYECKOM MCTOJIC. TEDpEMﬂ MEHII.EH:IFEHHUH NoaANnCLIO

teTpasapa. [locTpoeHue cedeHHil MHOrOrpaHHHKOB MeToJoM cliiefoB. LleHTpansHoe npoekTupoBaHAeribacp opHBE3Beste it
MHOI'OTPAaHHHUKOB METOJIOM IPOEK LIHIA. Bnageneu:  Xykos Bagum lexta)

e e e e
2 | Ilepecekaroniyiecs, MAPAIIEIbHEIE W CKPENIMBAIOMIMECS MOPAMEBIE. YTOJI MEKIY

Nencteutened: ¢ 21.01.2022 no 21.0
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3 | Teopemsl 0 mapaLICaEHOCTH OPAMEBIX M IZIOCKOCTEH B IPOCTPAHCTBE 2
CKpellHBaOIIHECS NPAMBIE B ITPOCTPAHCTBE, Y TOJI Meu Iy HUMH. MeTo/Ibl HAXOK JIEHHS PACCTOSIHHH MEX /Ty CKPELLHBAOLIHM HCS
npssMbIMH.. TeopeMbl O Napa/uleIbHOCTH INPsIMBIX H IUIOCKOCTEH B MnpocTpaHcTBe. IlapanienbHoe NpOeKTHPOBAHHE U
m3odpaxenue Quryp. I'eoMeTpH4eCKHEe MeCcTa TO4YeK B IpocTpaHcTBe. IIepneHIHKYISpHOCTE MNpAMOH M IUIOCKOCTH.
OpToroHajabHOE IMPOEKTHP OBAHHE.
IlpakrHyeckue 3aHATHSA 6
1 | IIpu3Haky B3aMMHOTO PACTIOIOKEHUA MPAMBIX
2 | Yroa mexay npsaMBIMUL.
3 | ITapannensHO€ MPOEKTUPOBAHUE U M300pakeHne Puryp.
CKpellHBaOIIHEC ITPAMEBIE B [IPOCTPAHCTBE. Y T'OJI MEK Y HUMH. MeTO/Ibl HAX O3KI€HHS pPAacCTOsI HHH MEX/TY CKpEIHBa O ILIMMHCS
ITPSIMBIM H.
CamMocrosiTe/ibHasI padoTa 4
[TogroroButs pedepar o teme: «IlapaiebHOE MPOEKTHPOBAHHE
Tema 3.2. Cojep:xanne yyeOHOIr o MaTepHaJia 2
IHepnenmukynasipaoc | 1 | [TepreHanKyISpHOCTS TPSIMOM M TIOCKOCTH, IPU3HAKN U CBOMCTBA. 3
Th NPAMBIX H HawxyoHHele H npoekllHH. TeopeMa o Tpex IeplieHIHKYIApax. BUael TeTpadapoB. OpTOLEHTpPHIECKHH TeTpad/Ip, KapKacHBIH
LIOCKOCTell TeTpa’d/ip, paBHOIpaHHBIH TeTpasap. [IpaMoyroneHeld TeTpasap. Mequansl H OHUMeIHaHBI TeTpadpa. JJocTpanBaHHe TeTpas/pa
OK 1-9 Io napajuienernuneqa. PacctoaHus Mex Iy (pUrypaMu B nipoctpaHcTBe. OOIIHH IMeplIeHTHKYJISp IBYX CKpPEIIHBaIOIIHX Cs MPSIMBIX.
Yruel B npoctpancTBe. [leprnieHIuKyIspHEe MII0CKOCTH. IDiomaae opToroHanbHOH IpoeKUuH. [lepreHIHKVISpHOE CeYeHHE
NpU3Mel. TpexrpaHHeli W MHOrorpaHHeld yroj. CBOHMCTBA IUIOCKMX VIVIOB MHOrorpaHHoro vyria., CBOHCTBA ITUIOCKHX H
JBYIPAHHBIX YIVIOB TPEXIPAHHOro yria. TeopeMbl KOCHHYCOB H CHHYCOB JIJIsl TPEXTPAHHOIO YIJIA.
IIpakTHyeckHe 3aHATHA 4
1 | Teopema o Tpex nepnenaukymapax. [lepnenankyinsap n HAKITOHHAS K IIOCKOCTH.
[TpuzHAaKK NepIeHIHKYIAPHOCTH NPSMEIX H IUIOCKOCTEH B pocTpaHCTBe. TeopeMa o Tpex IepleH/ UKy IsIpax .
2 | Ilpu3naku u CBOMCTBA NAPAIIENBHEIX U MIEPIEH IUK YIIAPHEBIX II0CKOCTEN
3 | Ilpaktnueckas padora PaccrosHue OT TOUKM 0 IUIOCKOCTH, OT MIPAMOM A0 IUIOCKOCTH, PACCTOSIHHUE
MEKIY IUT0CKOCTAMH
Buer MaTeMaTHY €CKHX YTBEp#IeHHH. BHJIBI JoKazaTenbeTB. MaTeMaTHIecKast HHIYKLMS. Y TBEPHIeHHA: 00paTHOe JaHHOMY,
POTHB OITOJIOHOE, 00pPATHOE ITPOTHBOMOJIO¥KHOMY JTAHHOMY
4 | ITapannensHOE MPOEKTUPOBAHUE U €T0 CBOUCTBA.
Buabel MHOrorpaHHHKOB. PazBepTKH MHOrorpaHHHka. KpaTdaHinne IyTH Ha ITOBEPXHOCTH MHOIOrpaHHHKa. Teopema Diinepa.
[IpaBUiIbHEIE MHOrOIpaHHUKH. JIBOMCTBEHHOCTH MNpaBWIBHBIX MHOrorpaHHHkoB. [Ipusma. ITapamnenenune]. CpoicTBa
nmapauienenuneaa. IlpsMmoyroneHeil napaiienenune]]. HawxinmoHHele npusMbl. ITupamuga. Bugel nupamuj.  DJIEMEHTEI
MpaBHILHOH mHpaMuIel. [IMpaMHIbl ¢ paBHOHAKIOHEHHBIMH pedpaMH W TIpaHSAMH, HX OCHOBHBIE CBOHCTBA. ﬂﬁmgﬁ?ﬂmﬁﬁi
[TOBEPXHOCTEH MHOTIOIPAHHHKOB. Ceprudbmkar: 240B73B95918A0ECE49D 1B900942A42A03ACBB20
5 | Konrpomsmas paGora Brasenew; _ Xyios Baaus [oapecan, [0C
CamocrosTenpHast padoTa JAPERAERNE KEMEPORKAN L i
CocTaBieHHue KpoCCBOPIOOB, peOyCcoB 1o Teme: «B3anMHOE pacIoIOKEHNE TPAMBIXHCTHIOTKO ETe11y22 no 21.04.2023
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Paznen 4.
KomOnHaTopuka
Tema 4.1. Cojep:xanue y4eOHOr o MaTepHaJia 6 2
IIpaBuna 1 | SnemenTsl KOMOMHATOPUKK. OCHOBHBIE MOHATHS KOMOMHATOPUKHU.
RﬂMﬁ[—[[—[ﬂTﬂp[—[R[—[ HDETDPEI—IHE Pemenue 34144 Ha TaOJIHIHOE H I‘[JH,EIJH'-I CCROC ITPCICTABJICHHEC JJaHHEIX
OK 1-9 IlpakTHyeckue 3aHATHS 6
1 | @opmynel uncna NEPECTAHOBOK, PA3MEINIEHUH, COYETAHUI
2 | Ilpaktnueckas pabora Pemenne koMOMHATOPHBIX 3a7a4.
3 | ®opmyna bunoma Herorona u tpeyronsnuk [lackana. Pemenue ypaBHeHMil CTENEHN BIIE 2
CIIEI[HAJIbHBIX BUIOB.
4 | IlpuknagHbie 3a0a49H.
Camocrogare/ibHas1 padora 6
Pemenne CUTyalimoHHBIX 3a/1a4 C MOMONIBI0 KOMOWMHATOPUKHA IO MPO(PUIBLHON CIENUATBHOCTH
2-u1 cemecmp
Pa3sjmen S.
KoopauHarsl H
BeKTOpa
Tema S5.1MeTon Conep:xanne yyeOHOro MaTepHualjia 12
KOOpPJIHHAT B 1 | JlekapTOBBEI KOOPAWHATEI B TPOCTPAHCTBE. BEKTOPEL. 2
ﬂpﬂETpﬂHETEE. Yrou MCEHITY BEKTOPaMH. CI{HJ'IH[}I—IDE IMPOH3BCICHHC, YpﬂBHEHHE ILIOCKOCTH. ‘I)DpM}’Hﬂ PaCCTOAHHA MCHITY TOYKaMH. YpﬂBHEI—IHE
BERTﬂp BI chepsl. PopMyJIa pacCTOSAHHSA OT TOYKH J10 INTOCKOCTH. Crioco0kl 3aJaHus IMPSIMOH YpaBHEHHAMH,
Pemenne 3aJa4 H JOKazaTCJIbCTBO TCOPEM C ITOMOINER BEKTOPOB H MCTOJOM KOOP/JHHAT
OK 1-9 2 | Yron mexay Bektopamul. Koopaunatse! Bekrtopa. CKamIapHO€ MPON3BEIEHUE BEKTOPOB. 2
CKaJIsipHOE NPOHU3BEIEHHE BEKTOPOB. TeopeMa 0 pasJIoKEeHHH BEKTOpa 110 TPEM HEKOMILIAHAPHBIM BEKTOpaM
3 | KoyummHeapHbIie BEKTOPEI 2
4 | KomnanapHei€ BEKTOPBL. Pa3i0keHne mo TpeM HEKOMITJIAHAPHEIM BEKTOPAM. 2
VpaBHeHHe IUIOCKOCTH. POpMYJIa PACCTOSTHHA MEXTY To4KaMH. Y pasHeHHe ceprl. DopMmylia paccTOsHHA OT TOYKH J10
IUIOCKOCTH. Crioco0kl 3a/JaHHA NIPSIMOH, YpaBHEHHSIMH.
5 | Mcnonp3oBanne KOOPAUHAT M BEKTOPOB ITPHU PENIEHNH MATEMATHYECKUX W MPUKJIATHBIX 34/1a4. 2
6 | Bexropsr. [leicTBrsA ¢ BEKTOpaMu 2
7 | JlekaproBa cucrema koopauHat B mpoctpancree. Heparencrso Komn-byHAKOBCKOTO. [AOKYMEHT, ﬂDﬂﬂH{_‘;,ﬁ,H 2
H AKTHYHCCKHC SaHAThi. Coprudukar A0ELABReIEALELG4OD 1E900942A42A03ACBB20
1 | IlpakTnueckas pabora CxaysspHOE NPOU3BENCHUE BEKTOPOB. Bnageneu:  JKykos Bagum lenrafivesnét rOCHIAPCTBEHHOE
Pemenue 3a/1a4 ¥ JIOKa3aTEILCTBO TEOPEM € ITOMOILBIO BEKTOPOB H METOIOM KOOpIHHAT. L}ﬁgﬁ;ﬁggﬂﬁﬁﬂi{;@‘g@ﬁa SATEIBHOE
2 | Kowrporeras paGora Recramenon: (71012077 oo 21 h 207 [
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CaMocTosiTe/IbHASI padoTa
1 | Pemenue 3amaqy Ha OEHCTBUS HAM BEKTOPAMU 10
2 | Pemenue 3amag o teme «MeTon KOOpIMHAT B MPOCTPAHCTBEY
Pa3ne 6.
OcHOBBI
TPHTOHOMETPHH
Tema 6.1. Cojep:xanue yyeOHOro MaTepHaJia 6
Tpuronomerpuyeck | 1 | OcHoBHeIe moHATHA. Pannannas mepa yrira. CHHYC, KOCHHYC, TAHT€HC ¥ KOTAHT €HC ITPOU3BOJIEHOTO 3
He BbIpasKeHH yIria.
OK 1-9 Pamuannas Mepa yrja, TpHrOHOMETpHYecKas OKPYKHOCTL TpHroHoMeTpHdecKHe (PYHKLMH 9YHcel H VIJIoB. DopMYIIEI
MPUBEIEHHS, CIOKEHHS TPHIOHOMETpHYECKHX (PDYHKLMH, (pOpMYIEI JBOHHOIO M NOJOBHHHOrO aprymenTa. IIpeoOpazoBanue
CYMMBI, Pa3HOCTH B IIPOH3BEJCHHE TPHUIOHOMETpHUYECKHX (YHKUMH, H HaobopoT. HymH (yHKIHH, IpPOMEKYTKH
3HAKOIOCTOSHCTBA, MOHOTOHHOCTE. Haubosbiee 1 HaUMEHBIIES 3HAY CHHE C])}’I—I'ELIHH. HB‘[}HDI[H':I CCKHC C])}'H'EI_IHH H HAUMEHBIITHI
nepHol. YeTHble U HeUeTHLIE ()YHKLIHH.
IlpakTHYyeckHe 3aHATHS 6
1 | Pagnanneii MeTOq N3MEPEHUS YIJIOB BPAIIEHHA U CBA3b C TPAIyCHOU MEPOU.
OyaKIMH «IpobHasi 9acTek 4YHCIa» vV ={ X} M «lUejas JacTe guciaa» v =[x ]. TpurodomeTrpudeckue (PYHKLIHH 9HCIOBOrO
apryMeHTa ¥y X = C0s , Y X = s8in , y X = tg , y X = ctg . CpoiictBa ¥ rpaduku TpUroHOMETpHIecKHX (QyHKLMI. OOpaTHbIE
TPUTOHOM eTpHUECKHE (DYHKLIMH, HX IJIaBHBIE 3HAYEHUs, CBOMCTBA U IpaUKH.
2 | Pagnannslii METO M3MEPEHUS YIJIOB BPAILIEHHUS U CBA3b C TPAIyCHOH MEPOU.
3 | Pemenue zamau
Tema 6.2. Copep:xanne y4eOHOro MaTepHaJia 6 2
D opMYy.JIbl 1 | OCHOBHEIE TPUTOHOMETPHIECKHE TOKAECTBA. DOPMYIEI IPUBEICHUSA 2
TPHTOHOMETPHH. OOpMYIIEI CIIOXKEHHS TPHIOHOM ETPHI €CKUX (PYHKIIHI, (pOpMYJIbL TPUBENEHHS, (DOPMYJIEI JBOHHOIO apryMeEHTA.
OK 1-9 2 | [TpeoOpazoBaHus TPUTOHO METPUIECKHUX BEIPAKECHHH. 2
DopM YTkl MPHBEIEHUS, CIIOHEHHST TPUIOHOM ETPHY €CKUX (PYHKLIHIA, (DOPMYJIBI IBOHHOIO U ITOJIOBHHHOI'O apryMEHTA.
[TpeobpazoBaHie CyMMBI, Pa3HOCTH B IIPOH3BEJICHHE TPUTOHOMETPHYECKUX (DYHKIIHIA, 1 HA060pOT
IIpakTHyeckue 3aHATHA 10
1 | OCHOBHBIE TPUTOHOMETPHUUECKHUE TOKIECTBA
2 | @OpMyIIEI CJI0KEHUA, YABOECHHUS
3 | Ilpakruueckas padora IlpeoOpa3oBanue CyMMBI TPUTOHOMETPUYECKUX (DYHKIMH B TPOU3BEIECHHE
4 | IIpeoOpazoBanue Mpon3BENEHUA TPUIOHOMETPHYECKUX (DYHKIMH B CYMMY. AOKYMEHT|OAMACAH
5 | [TpeobpazoBanus TPUTOHOMETPUYECKUX BEIPAKECHHI. Copmatua DR inend oy MIAGSACEE20
CamocrosiTe/ibHas padoTa Bnageneu:  Kykoe Bagum emHa) \PCTBEHHOE
1 | Coobmienne «IIpoucxoxaenne equHAT] U3MEPEHH YIJIOBY I‘:’IL-IPE}I{J'JEHHE KEM
Tema 6.3. Conep:xanue y4eGHOI0 MaTepHaJia Deiicrautenen: ¢ 21.01.2022 no 21,04,
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IIpocreiiinue 1 | Tpuronomerpuaeckme VPaBHEHMA 151 HEPaBEHCTBA 2
TPHIOHOMETPHYECK | APKKOCHHYC, apKCHHYC, apKTaHI€HC YHCcIa. APKKOTAHI'€HC YHCTIA.
He YpaBHeHH, T]-}HFDHDM eTpHLI ECKHE }’pﬂ-,EHEHHH. O,HHD[}D,[[HI;IE TPUTOHOM ETPHYECKHE VPaBHEHUS
HEpaBcHCTBA HDHMHHEEHHE 3JAaHATHA 6
OK 1-9 1 | Ilpocrenimme TPUrOHOMETPHYECKUE YPABHEHNA U HEPABEHCTBA.
Pewienue npocTeluX TPUHIOHOMETPHY ECKHX HepaBeHCTB. [IpocTeliine CHCTEM I TPHIOHOM ETPHY ECKHX YPABHEHHIA.
2 | OOparHbI€ TPUTOHOMETPHUECKHE (P YHKIIMH
Hymu pyHKIHH, TPOMEKYTKH 3HAKOIMOCTOS HCTBA, MOHOTOHHOCTE. Hauboriklilee 1 HaMMEHEBIIIEE 3HAY €HHE (DYHKITHH.
[Tepronnueckre (pyHKLMH U HAUMEHBLIIHH TepHoJ]. YeTHRIE H HedeTHEIE (PYHKIHH. @YHKIHH «/Ipo0HAasA 4acTh YHCIIa» V ={X| H
«uesast 9acTe gucia» v =[x]. ObpaTHele TPHIOHOMETPHYECKHE (DYHKLIMH, UX IJIABHLIE 3HAYESHHS, CBOIHCTBA M rpa()uKH
3 | KonTpomsnas padora.
CaMocTosiTe/IbHASI padoTa 4
Pemenne TpUroHOMETPUYECKUX YPABHEHU U
Pasnen 7.
OYHKIHH
Tema 7.1. Copep:xanne y4eOHOro MaTepHaJia 6
DOyHKIHH, HX 1 | ®ynknuu. CroiictBa pynkuun. O0parHeie pyHKUINN. 2
CBOMCTRA JIBIDKEHHA B IPOCTPAHCTBE: MapalJIeJIbHEIH IEPEHOC, CHMMETPHS OTHOCHTEINIBHO IJIOCKOCTH, LIEHTPAaIbHAS CHMMETPHS, II0BOPOT
u rpadpukn OTHOCHTENIEHO ITpsiMoi. [IpeobpazoBanue nmogodus, roMoreTHd. PelteHue 3aa4 Ha IIOCKOCTH C ACIOJTb30BAHNEM
OK 1-9 CTEpEOMETPHY ECKHX METOIO0B. BiauMHo obpaTHeie PYHKLMH. | padHKH B3aUMHO 00paTHBIX (DYHKIHH.
2 | CreneHHsle, MOKA3aTENbHBIE, TOTAPH(MUIECKIE U TPUTOHOMETPUYIECKUE (PYHKITHH. 2
Hymi (QyHKUHMH, NOPOMEKYTKH 3HAKOIMOCTOSIHCTBA, MOHOTOHHOCTh. Hauboseimiee W HauMeHblIee 3HAYE€HHE (DYHKLIHH.
[Tepuomnueckne (yHKUUH. HeTHOCTE H HeYeTHOCTE (PYHKUHH. CliokHEIE (PYHKIHH. TpHroHOMETpHYECKHE (PYHKIMH V = COS X , ¥
= sinx , y = tgx . @yuxmusy = ctg x. CpoiictBa U rpapuku TpUroHoMeTpHdeckuX (pyHKUM. JlorapupmMmdeckue ypaBHEHUS U
HepaBeHcTBa. Jlorapupmudeckas (pVHKIHS U ee CBOHCTBA H rpaduk. CTereHHast (PYHKLHS U €€ CBOHCTBA U IpauK
3 | IIpeobpazoBanus rpahuxoB HyHKIMN 2
Meton uHTEpBaJIOB I pellcHHs HepaBeHCTB., [IpeodpazoBanus rpaHKoOB (DVHKLHI: CIBHI BJI0JE KOOPIHHATHBIX OCEH,
PACTSDKEHHE M CXKATHE, YMHOKEHHE HA YUCIIO, OTPAKEHHE OTHOCHTEIIEHO KOOPIHHATHLIX oceil. ['padHuecKkie METObI PELIECHHS
ypaBHEHHI 1 HEPABEHCTB
IlpakTHyecKHe 3aHATHS. 3
1 | ITpumepes! 3aBUCUMOCTEN MEKIY TEPEMEHHLIMHI B PEATBHBIX MPOLECCAX M3 CMEKHBIX M CIUILINH
2 | Ilpaktnueckas padbora Mccnegopanme GpyHKUIMN
3 | HemmpepeiBHBIE M MEPHO AMIECKUE () YHKITMT . e g by
4 | IIpeoOpazoBanusa rpaduka pyakuuu. apmonngeckue komeOanusa. [IpukinanHeIe3agamt. 240873895918A0ECQB49D18900942A42A03ACEE20
beeud, MOC EHHOE

JIBHKEHHS B IPOCTPAHCTBE: NapaUle/IbHBIH NTEPEeH0C, CHMMETPHS OTHOCHTEIBHO IUIOCKOCTH, LeHTpalBiase v M%&%Eag%mﬂ
OTHOCHTENBHO IpsiMoi. [IpeobpazoBanne mnogodus, romoreTHs. Pemenwe 3ajad HAa IUIOCKOCTH C  HCHQUEEZOBAHHCKE),
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5 | KourpoasHas padbora
CaMocTosiTe/IbHASI padoTa 10
1 | Pemenue 3amaqy Ha MCCAEOOBAHNE UM CIOBEIX (DYHKIIMI 3aTaHHBIX TPAPUIECKN U AHATUTUYECKHA TT0
OpOo(PpUIbHON CHEIMATIBEHOCTH

2 | CocraBnenue peOycos 1o Teme: «DyHKIUN:

Pasnen 8.
MHororpaHHHKH
Tema 8.1. Conep:xkanue yyedOHOro MarepHaJjia 6
MuororpanHuku | 1 | Bepmwuner, peOpa, rpanu MHOTOTPAHHHUKA 2
OK 1-9 [Tapaynenenunen. CBoHcTBa NpAMOYI0JIBHOIO Mapauienenuneqa. Teopema [Tudaropa B mpocTpaHCTBE.
2 | Ilpusma, ee ocHoBanusA, OOKOBEIE pedpa, BEICOTA, OOKOBAS MOBEPXHOCTS. 2

[IpaBuiiEHEIE MHOrOrpaHHHKH. JIBOMCTBEHHOCTE MNpaBHIBHEIX MHoOrorpaHHukoB. [Ipuzma. [lapamnenenunen. CpoiicTBa
napaenenunena. [psMoyronsHeli napajvienenurne]]. HakJIoHHEIE IPH3MEL

3 | ITupamuna, ee ocHoBaHue, OOKOBEIE pedpa, BEICOTA, OOKOBAA MOBEPXHOCTE. 2

[MTupamuga. Bugsl nupamu. DieMeHTsl NpaBHIBHON mupaMuel. [TupaMuIel ¢ paBHOHAKJIOHEHHBIMH pedpaMu M IpaHsMH, HX
OCHOBHBIE CBOHCTBA.

IlpakTHYeckue 3aHATHS 4

1 | IIpaktnueckas padora Ceuenns, pa3BepTKu MHOTOTpaHHUKOB. [Inomane noepxunoctu. Cummerpus

PazsepTkH MHOrorpaHHika. KpaTyaiiirde myTH Ha IMOBEPXHOCTH MHOrorpaHHuka. TeopeMa Dinepa [Lnomnaamu mosepxHocrei
MHOIOIPAHHHKOB. /JIBOMCTBEHHOCTE NMPaBHILHBIX MHOrOIpaHHUKOB. [TpuaMma. [apannenenunes. CBoHCTBA ITapasuIeiIeTHIIEA.

[TpsmoyroneHeld napajuienenune]. Haknonueie npusMel, [Tupamuga. BUIEI mHpaM I, DJIEMEHTERI MPABHILHON ITHP AM HITEI.
[TupaMuibl ¢ paBHOHAKIOHEHHBIMH pedpaMu U TpaHsIM K, HX OCHOBHEIE cBOlicTBa. [lomjaamM nosepXxHoCTel MHOIOIPaHHUKOB.

2 | KonTpoasnas padborta
CamocrosiTe/ibHasi padoTa 10
1 | Coobmenne «IIpaBunsHbIE 1 TOTYOPABWIBHBIE MHOTOTPAHHUKI

2 | Pemenwue 3amaq no teme: « MHOrOTpaHHUKH MO TPO(PUIBHON CHEUATBEHO CTH

Pasnen 9. Tenan

INOBEPXHOCTH
BpallcHHS.
I'eomeTpus
Tema 9.1. Copep:xanne y4eOHOro MaTepHaJia 6
Huaunap, koHyc, I | uwmmaap u KOHyC. [OKYMEHT E%%T:ﬁpéi " 2
map 2 | IIap u cepa Ceprucbukar: _240B73B95918A0ECE49D 189009 2A42A0FACBB20
OK 1-9 3 YCEIIE-‘I-H-IHH m{pama 151 }’CET-IE‘HI-]I:Iﬁ KCIH}'C. Bnapeney; Hywoe Bagum MexHafibesny, TOCYOAPCTBEHHOE

_ FPOSECEHOHARSHOE OBPA3(BATENLHOE
Teia BpalleHHs: [IHIHHP, KoHyC, map U cdepa. CedeHus [IUTHHIpA, KoHYca H 1apa. [IlapoBoi cerMeHT, MapoBOWGHOHEHNE KEMEPOBCKIM
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IlpakTHyeckue 3aHATHSA 4

I | Pemienue 3zamau

2yieMeHThl chepHueckoll reomerpud. Konmueckue cedenmsi. KacarelbHbele npsMble H IJIOCKOCTH. BrHcaHHBIE M ONMHCAHHBIE
chepsl. Kacarmuecs cheprl. KoMOHHALIMK Tell BpallleHHs

2 | Kourpomsnas pabora
CaMocrosiTe/ibHAA padoTa 4
HDE.EEHTHHHH mo TeMe: « KOHMUeCKHEe CeUCHHA U UX IIPUMEHEHHUE B TEXHUKE»

Pasznen 10.
Hauana
MATEeMATHYECKOI'0
aHAJIN3Aa

Tema 10.1. Conep:xanne y4eOHOro MaTepHaJia 6
ITocnenorarensHoct | 1 | ITocnemorarensnoctu. [lonsatue o mpenene nocaeg0BaTENBHOCTH

H. 2 | Pemmenue 3zagau

IIpousBoanas. [TonsTHe nipenena GpyHKLHH B Touke. IToHATHE nipefienia PYHKIHH B OECKOHETHOCTH. ACHMITTOTHI Ipa(pHKa (pYHKLHH. CpaBHEHHE
OK 1-9 OeCKOHEYHO MaJibIX H OecKoHedHO OoNBIIHX . HenpeprIBHOCTE (PYHKLIMH. CBOHCTBa HENMpephIBHBIX (PYHKIHH. TeopeMa
Belepiutpacca. Huesiosas 1ocieoBaTelIbHOCTb. ITpeen mociaenoBaTelIbHOCTH.

IlpakTHYeckHe 3aHATHHA 6
1 | IlpakTnueckas padora [Ipon3BOAHEIE OCHOBHBIX YJIEMEHTAPHBIX (DYHKIMMI. Y PABHEHHUE KACATEILHOU B
o0mieM BHIIE

2 | IlpaBuna u popmynsr quddpepeHmpoBaHnuA

[Mpoussouas. KacarenpHas k rpapuky (pyHKIM. VpasHenue KacaTelnsHoil K rpaduky Gpyaxuun. JTuddepeHippyemocTs
(pyaxmu. [TpoussoiHas GpyHKHU B Touke. MEXaHUIECKUH

3 | Bropas nmpou3BogHas, €€ TEOMETPUIECKHUI U (PU3UIECKUIT CMBICI.

4 | UccnemoBanue (PyHKIUM C TOMOMIBIO0 NPOU3BOTHON

ToukH sKcTpeMyMa (MaKCHMYM H MHHHMYM). HMccieqoBanue 3jieMeHTApHBIX (PYHKLMIA HA TOYKH 3KCTpeMyma, HauOoubllee H
HAUMEHBIIIEE 3HAYEHHE C IMOMOILBLI IMPoM3BOAHON. [TocTpoeHue rpadukoB (pyHKUMIA ¢ MOMOLIBIO NMpoH3BOJAHEIX. [IpuMmeHeHuHe

2

2

NMPOU3BOTHOI NpH pelenny 3a/iad. Haxox ieHne SKCTpeMyMoB (pyHKIHIT HecKolbKuX nepemenneix. HepaBencTBo Mencena
CaMocrodTe/ibHAA paboTa 8
Pemienue 3amau

Tema 10.2 Copep:xanne y4eOHOro MaTepHaJia 8

ILnomans 1 | ITepooOpasnas. Uarerpan. HeonpeneneHHbIN UHTET paT ﬁ%ﬁgﬁ:&ﬁ%}ﬁﬁg 2
RpHEﬂﬂHHEﬁHﬂﬁ 2 | [lmomane Kppmgm{Hefﬂ{gﬁ TPATIEIHH. Ceptuchukar: 240B73B95918A0ECE49D1B900942A42A05ACBB20

, v — TereToN — JKyKoB Bamnm TeRrahbesuy, FOCYIAPCTBEHHOE
Tpanen . [TepBooGpazHble d1eMeHTapHbIX (yHKLHIL. [T1omwans KpusouHeiiHoH Tpanemun. Gopmyia Heotona-JTeHOHINA. 120 0e cenonaTLHOE OEPASUBATE NLHOE

HuTerpan Ornpeie/IeHHbIH HHTErpaJl. YUPEXOEHWE KEMEPOBCKMM
HpaRTHqEERHE 3AHATHA Hestcteutenex: ¢ 21.01.2022 no 21.04.207k()
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OK 1-9 1 | Uurerpan u nmeppooOpazHas
Teopema Herorona—Jleitbnuiia
[Tnomaae KpuBoaHHEHHOH Tpanenud. @opmyina Herorona-JIedOauLa.
3 | IlpumeHeHne uHTErpasa K BEIYMCICHUIO (PU3MYECKUX BEIMUNH U III0MIAEH.
Berucinenue miomageH Mmiockux (pUryp H o0beMOB Tell BpallleHHs ¢ ITOMOIILI0 HHTerpaia. MeTo/isl pelteHus () yHKIHOHAJIBHBIX
YpaBHEHHUH H HEPABEHCTB
4 | Ilppmenenne nHTErpana K BEIYUCICHUIO (DM3NYECKUX BEINMUNH U MIJIOMIAACH.
5 | Kourpoarnas padbora
CaMocrosiTe/ibHasI padoTa 4
Pemenue 3amau Ha MPUMCHCHHUC OTIPCACICHHOTO MHTCTPAJIA
Pazgen 11.
O0beMbI TEJT H
IJIoImain Uux
IMOBEPXHOCTEH.
Tema 11.1 Cojep:xanue yyeOHOro MaTepHaJia 6
O0bem 1 ero 1 | O0sem u ero usmepenue. Marerpansnas popmyna o0seMma. 3
H3MepeHHe. JJleMeHThl reoMeTpuH Macc. [lonsaTHe od0beMa. OOBEMBI MHOTOIPAHHHKOB. O0OBEMEI Tell BpallleHHs. AKCHOMEI 00beMa. BRIBOJ
OK 1-9 (popMysl 00BEMOB MPSIMOYTOJIBEHOIO NapaJuleIenuIiea, NpHU3Mel U mUpaMuIel. DopMyIIEl I HaXOKIEHH 00BeMa TeTpadpa.
Teopemsbl 00 oTHOLIEHHAX 00beMOB. [TpHIOKEHHS HHTEMPAIa K BbMHUCIEHHID 00BEMOB H ITOBEPXHOCTEH Tell BpalleHus. [Liomans
cpepHaecKoro rnosca. O0bEM MIAPOBOTO CJIOSL.
2 | @opmynsl 00BEMA MHOTOTPAHHUKOB U TEJ BPANlE€HUA 3
IlpakTHyeckne 3aHATHA 10
1 | IlpakTnueckas padora Beraucaenne nmioonianei 1 00EMOB MHOTOTPAHHUKOB
[TIpuMenenne odbeMOB pH pellieHHH 3aJa4. [Tnomane cepel. PazBepTKa LUVITHHIpA H KoHyca. [11oma e MoBepXHOCTH LIJIHH]IPp A
H KoHyca. KoMOHHALIMH MHOTOrpaHHHKOB H Tell BpalleHus. [Toqobue B nmpocTpaHcTBe. OTHOIIEHHE 0O0BLEMOB.
2 | Beruucnenue mromane 1 00bEMOB TEN BpPAllEHU
3 | Beraucienue miomniaaed 1 00LeMOB
4 | Beraucaenue mwioniaaei 1 00seMOB.
KombuHalmu MHOrOrpaHHHMKOB W Tell BpameHus. [Tonodbue B npoctpancTee. OTHOIIEHHE 00BEMOB H IUIOMIAIEH ITOBEPXHOCTEH
oJ0OHBIX (puryp. JBIKeHHs! B IPOCTPAHCTBE: lTapasUle/IbHEII [IEPEHOC, CHMMETPHSL OTHOCHTEIBLHO IUIOCKOCTH, LIEHTpalbHASA
CHMMETPHSL, ITIOBOPOT OTHOCHUTENIEHO MpsiMoi. [Ipeobpazosanue rojo0ust, romoreTHs. Pemenue 3a/1a4 Ha IUIOCKOCTH C
MCITOJIB30BAHHEM CTEPEOMETPHIECKHX METOJOB.
5 | KonTpossnasa padbora ﬁ%ﬁgﬁ:&gﬂ%ﬁﬁ
CaMocTOosITe ILHAS paﬁn'ra CepTuchukat: 240B73B95918A0EC649D #9009 2A03ACBB20
1 | Pemenue npakTH4ECKUX 33149 HA BEIYUCIEHUE 00BEMOB U ILIOMIANEH PHAASTER IPOGECCHORATEHOE “3'522‘5 BATEH.,EEE"E
Pasnen 12. A AT g H
BJ]EMEHTI}I Nencteutened: ¢ 21.01.2022 no 21.04.2023
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CTATHCTHKH H
TeOpHH
BePOSATHOCTEH

Tema 12.1.
CrarucTuka u
Teopus

BepPOATHOCTEMH
OK 1-9

Conep:xkanue yyedOHOro MarepHaJja

1 | DIeMEHTEI TEOPHH BEPOATHOCTEH

BepoATHOCTE M CTAaTUCTHKA, JIOTHKA, TeopHs rpados W koMmOuHaTopHKa [loBTOopenne. McnonszoBanne TabauI M JHArpaMM JIJisl
MpeJICTABJIEHHSA JIaHHBIX. PermeHue 3ajad Ha NPHMEHEHHE OITHCATE/BHBIX XapaKTEPHCTHK YHCIOBBIX HAOOPOB: CpeIHHX,
HAaHOOJIBIIEr0 M HAMMEHBINEr0 3HAYEHHs, pa3sMaxa, JHUCIIEPCHH H CTAHJApTHOrO OTKJIOHEHHs. BrMHCIeHHE 4YacToT H
BEPOATHOCTEH COOBITHH. BEMHCIEHHE BEPOATHOCTEH B ONBITAX € PABHOBO3MOMHBIMH JJIEMEHTAPHBIMH  HCXOJIAMH.
HcrnonezoBaHHe KOMOHMHATOPHUKH. BEMHCIEHHE BEPOATHOCTEH HE3aBHCHMLIX COOBITHH. HMcrosszoBaHue (OpPMYIIBI CIOMEHHS
BEPOATHOCTEH, JHarpaMm™ Diiliepa, JEpeBa BeposATHOCTEH, (opMmyikl bepHy/UTH. BeposTHOCTHOE IPOCTPAHCTBO. AKCHOMEI
TEOPHH BEPOATHOCTEH. Y CJIOBHASI BEpOATHOCTE. [IpaBuiio ymMHO¥eHHs BeEposdTHOCTEH. DopMyia MOJIHOW BEPOSATHOCTH. Dopmyiia
baiieca.

JIMCKpeTHEIE ciiydaiHele BEJTHYHHBEI H pacnpezeineHus. CoBMecTHBIE pacrnpeiencHus. PacrpeieieHue cyMMEl H IIPOH3BEIEHHS
HE3aBHCHMBIX CIyYaHHBIX BelWIHMH. MaTeMaTHYECKOE€ OXHIaHHWE H JHCIEPCHs CIydadHOH BelMYHHBL MareMaTHdeckoe
OWHIaHHE H [JHCIIEpCHA CYMMBI ClIy4alHBIX BelIHYHH. bHHapHas ciydadHas BeJIHYHHA, pachpeneleHie bepHYIUIH.
["'eoMeTpHIecKoe pacrpeeleHie. BHHOMHAaIBEHOE pacnpe/Ie/ieHHe H €ro CBOHCTBA. [ HnepreoMeTpHIECKOe paclpeie/ieHHe H ero
cBoHcTBa. HernpepriBHBIE ciydaiiHele BeJIHMYHHBL. [LI0THOCTE BeposATHOCTH. @OYHKIMA pacnpeaencHus. PasBHoMepHoOe
pacnpenenenye. [TokazaTelpHOe pacnpefelieHue, ero napamerpsl. Pacnpenenenue Ilyaccona u ero npuMeHenne. HopMaisHoe
pacnpenenenye. OyHruua Jlamnaca. ITapameTpsl HOpMaasHOro pacrpeneneHus. [Ipumepsl c1ydalHbIX BETHYHH, 1014 HHEHHBIX
HOPM AILHOMY 3aKOHY (IMOTPEIHOCTE H3IMEPEHHH, poCT YenoBeKa). LlenTpasibHas npeaensHas Teopema. HepaseHcTso HeOrmiesa.
Teopema YeOriieBa H TeopeMa bepHY/LIH. 3aK0H OONBIIHX YHCeNI. BEIOOPOIHEIH METO] H3MEpPEHHA BeposiTHOCTEH. POk 3aKkoHa
OOIBIIMX YHCET B HAVKE, ITpHpoJIe U o01lecTBe. KoBapualius JBYX clydalHbeIX BeTHIHH. [ToHATHE 0 KO3((HIIHEHTE KOpPETALHH.
CoBMeCTHBIE HAOIIOIEHH JBYX CIY4aHHBIX BeJIMYHH. BRIOOpOYIHEIH KO3 (QHIIHEHT KoppeasiuHH. JIHHeHHas! perpeccHs.

IlpakrHyeckne 3aHATHA

1 | IIpakTuueckas padbora Penmenne npakruaeckux 3agad ¢ IPUMEHEHUEM BEPOATHOCTHBIX METOJOB.

CrarucTHdeckas runoreza. CTaTHCTHKA KPUTEPHS H €€ YPOBEHB 3HAYMMOCTH. [IpoBepKa mMpoCTEHIIMX THITOTES. DMITHPHYECKHE
pacrnpefeleHdss M HMX CBi3bk C TEOpPETHYECKHMMH pacnpeelieHussMid. Panrosas koppensiuusi. [TocTpoeHHE COOTBETCTBHM.
MHBEKTHBHEIE H CHOPBEKTHBHBIE COOTBETCTBHS. buekumH. JIMcKpeTHas HenpepbsIBHOCTE. [IpuHumn upuxie. KomguposaHHE.
JIsonaHas 3armuck. OCHOBHEBIE MOHATHS TeopHH rpados. lepeBss. /IsoraHoe qepeBo. CBazHOCTE. KOMMOHEHTHRI CBzHOCTH. [1yTH
Ha Ipade. DiiepoBbl H [ aMHIETOHOBEI ITYTH.

2 Pemienne 3amau

CaMocToAATe/ ILHAA paﬁn'ra

6

Pemenne 3anad Ha onpeneneHue BEPOATHOCTH COOBITHI

Pa3znen 13
YpapHenus u
HepaBeHCTBA

AOKYMEHT

NnoanucaH

SNEKTPOHHCOW Nognunchb

Ceptudmkar:

Bnapeneu:
Hﬁﬁ*!—n"‘f“-lﬂﬁl 158 M
L

240B73B95918A0EQ
Mykoe Bagum [eHHa)

649D 1B900942A42A03ACBB20

beBrd, [OCY

LG e A i

\

NAPCTBEHHOE
BATENBHOE

Tema 13.1.
Pellienue

! B et B W W 1 0 Wl

YYPEXIOAEHWE KEM

Conep:xanne y4eOHOro MaTepHaJia

T R e

LIl S L Tl

EPOHBKMA

1#7% T %S0 1Al

1 | YpaBHeHusA, HEPABEHCTBA U CUCTEMBI YPABHEHWH.

Nencteutened: ¢ 21.01.2022 no 21.0

B TR T Lt T N W T i i il

.2023

2

45




VPABHEeHHH H

HepaBeHCTB
OK 1-9

JlorapudpMudeckue ypaBHeHHS U HepaBeHceTBa. Jlorapudmudeckas (YHKLHS H €€ cBoiicTBa U rpa(uk. CHCTEMEI IMOKa3aTe/ILHEIX,
JorapH(PMHUYIECKHX W HppalHOHAIBHLIX ypaBHeHWH. CHcTeMBl ypaBHeHHH ¢ mapameTpoM. CHCTEMEI IT0Ka3aTelbHBIX,
JorapH(pMHIECKHX H HppallHOHAJILHEIX HEPABEHCTB.

2 | [IpumeneHne mareMaTH4eCKUX METOOOB U1 PEMIEHU COOCPKATENBHBIX 3a/1au 2

Pemenne 3ajad ¢ HCIOAL30BAaHHEM IPaJIycHOH Mephl yrja. Moayilbk 94Hcia H ero cpoiicTBa. PelleHue 3aJad Ha JIBIKEHHE H
COBMECTHYIO paboTy ¢ NMOMOIILI0 JHHEHHRIX W KBaJpaTHLIX, JpoOHO-pallHOHAILHEIX YpaBHEHHH U HX cHcTeM. Pelledue zajad c
[MOMOILILI0 YHUCIIOBBEIX HEPABEHCTB M CHCTEM HEPABEHCTB C OJHOH NepeMeHHOH, ¢ NMpUMEeHEHHEM H300paKeHHs YHCIO0BBIX
MPOMEKYTKOB. HepaBeHcTBa 0 cpeTHHX.

IlpakTHyeckue 3aHATHS 4

1 | OcHOBHEIE NPUEMEI PENICHN S YPABHEHUH.

2 | [Tpaktuueckas pabora Pemenne cuctem ypaBHEHHUI

Tpuronomerpudeckie ypasHeHHs. OTHOPOHBIE TPUTOHOM ETPHYECKHE YPABHEHHS. Penenre npocTelimx TPHroOHOMETP Y ECKHX
HepaBeHCTB. [IpocTeiiie CHCTEMBI TPHTIOHOM ETPHYECKHX VPABHEHHH

3 | Ucnonp3oBanue CBOUCTB U rpa(puKOB (DYHKIMH U1 PENIEHUA YPABHEHUN U HEPABEHCTB

Pelrenue 3amad Ha IBHJKEHHE H COBMECTHYIO pabOTy, CMECH M CIUIABLI C MOMONIBI0 JIHHEHHBIX, KBA/IPaTHRIX H IPpoOHO-
pallHOHAJILHEIX YpaBHeHHH U HX cHcTeM. [IpuMeneHune npousBoJHOH B (huzuke. [IprMvenenne o0LeM OB ITPH pellieHHH 3aj1ad.

4 | Hroropasi KOHTpOJILHA"A padoTa

CaMocrodTe/ibHA"A padoTa 8

| | Pemuenue 3amaq nmo teme: «Y paBHEHUS U HEPABEHCTBAY

Bceero: 324

AOKYMEHT MNMOAnnvcaAH
SNEKTPOHHOW MNMoanucbeio

Ceptupukar: 240B73B95918A0ECE49D1B900942A42A03ACBB20
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4. CIIMCOK UICTOYHHUKOB

OCHOBHBIC HCTOUHHKH:

1.

bamimakoB, M. 1. MaTteMaTuka: yueO. JJIs UCIIONB30BaHUS B YUCOHOM IIpOIIECCe

oopazoBatenbHbIX yupexjaeHuu CIIO / M. W. bammakoB. — 5-€ u31., cTep. —
Mocksa: UL «Axkagemus», 2018. — 256 c. — [PexomengoBano ®I'AY «DHUPO»].
— TexkcT: HEmOCPEICTBEHHBIM.

I[ﬂ NMNOJIHUHTC/IBHBIC HCTOYHHKH:

1.

JlanasgH, A. A. I'eoMeTpuueCcKHUE TOCTPOECHUS Ha ILIOCKOCTH U B IPOCTPAHCTBE:
3aJjJaud M peIIeHMs: yued. mocoOue s CTYIECHTOB o0pa3oBaTEeNbHBIX
yuUpexKIeHUU cpeq. mpod. oopazoBanusi / A. A. JlagasH. — 2-e u31a. — Mocksa:
DOOPYM: NH®PA-M, 2020. - 464 C. — URL:
https://znanium.com/catalog/product/1082973 (mata oOpamienus: 19.05.2022). —
Pexxum moctyna: aiis 3apeructpup. untarenaenn ObC. — TekcT: 3neKTpOHHBIN.

. Jlamasa, A. A. Marematuka: yue0. I CTYACHTOB  00pa30BaTeIbHEIX

yUpexKICHUU cpell. mpod. odpazoBanus / A. A. JlagassH. — 3-e u31., HCIIp. U JOII.
— Mocksa: ®opym: HHUIl HWHDOPA-M, 2021. - 544 c¢. — URL:
https://znanium.com/catalog/product/1214598 (mata obpamenus: 19.05.2022). —
Pexxum moctyna: ais 3apeructpup. untarenaenn 3bC. — TekcT: 3neKTpOHHBIMN.

. Jlamasua, A. A. COopHUK 3ajlau MO MaTe€MaTHKe: ydeO. mocoOue /s CTY/CHTOB

00pa3oBaTEILHEIX YUpEXKJIeHHH cpell. mpod. oopa3zoBanus / A. A. JlanasH. — 3-¢
u3a. — MockBa: DOOPYM: HUHDPPA-M, 2021. — 352 c¢. — URL:
https://znanium.com/catalog/product/1362444 (nata obpamenus: 19.05.2022). —
Pexum moctyna: ais 3apeructpup. untarenaenn bC. — TekcT: 3IeKTpOHHBIN.

[Ilunora, JI. 1. MatemaTtuka: yue0. mocodbue IjIsi CTYJICHTOB 00pa30BaTEIbHBIX
yupexaeHu cpen. mpod. oopazoBanmss / JI. M. Ilumosa, A. E. Ilumos. —
MockBa;: NMHDPA-M, 2020. — 238 C. — URL: URL:
https://znanium.com/catalog/product/1127760 (mata oopamenus: 19.05.2022). —
Pexum moctyna: qiis 3apeructpup. untarenaenn 3bC. — TekcT: 3neKTpOHHBIN.

. IOxno, H. C. MaTtemaTtuka: yue0. A1 CTY/ICHTOB 00pa30BaTEIBLHBIX YUPEIKICHUN

cpen. mpod. oopaszosanus / H.C. FOxno. — Mocksa: MHOPA-M, 2022. — 204 c.
—  URL: https://znanium.com/catalog/product/1796822 (mara oOpaleHus:
19.05.2022). — Pexum goctyma: aasg 3apeructpup. uurareaer SbC. — Tekcr:
3JIEKTPOHHBIN.

IlepuoauyecKkue U3AaAHUA (0TEYECTBEHHBIC KYPHAJIbI):

1.

HoBocTtu aBTOOM3HEeca: XKypHan I mnpodeccuoHanoB / yupeaurear OO0O
«ABToMHpOopM Meamay. - . - MockBa: ABTroMudopm Menua, 2019 - . - Exxemec.
- TeKkcT: HEMOCPENCTBEHHBIN.

2. IIpodeccuonanbHoe oOpa3zoBaHue B coBpeMeHHOM mupe: Professional education

in the modern word: BCEpPOCCHMCKUN HaYYHBIN KYPHME T fognyAPEIUTEND
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yauBepcutet». — 2011 - . — HoBocubupck: ®I'YII «M3gareasctBo CO PAH»,
2020 -. -EsxxexBapT. — TeKCT: HEemocpeICTBE HHBIN

3. VYmpasienue npoeKTaMH: HH(PpOPMaIlHOHHO-aHATUTHYeCKUH xypHal. — 2004 -
— MockBa: OOO «HMckyccTBO ympaBiaeHus mpoekTamm», 2020 - . - Exemec. —
TeKcT: HermoCpeICTBEHHBIM.

HNHTepHeT-pecypceol:

1. Bcs MatemaTMka B OJJHOM MECTE€ — MaTeMaTHuecKuM moprtai:. caut. — URL:
attp://www.allmath.ru (mata obpamenus: 19.05.2022). — TekcT: 3I€KTPOHHBIN.

2. EnuHoe okHO jgocTyma K oOpa3oBaTenbHBIM pecypcam: caut. —  URL:

ttp://window.edu.ru/ (mata obpamienus: 19.05.2022). — TekcT: 3IEeKTPOHHBI.

3. MaremaTuka: CIIpaBOYHHUK (DOPMYI IO alredpe M TeOMETPHH, PEIIeHHUs 3ajJad |
npuMepoB. Martematuueckue GopMynsl  on-line:  cair. — URL:
http://www.pm298/ru (mata odpamtenus: 19.05.2022). — TekcT: 3M€KTPOHHBIIA.

4. Ceobonnass martematmka: cant. —  URL: hitp://www.free-math.ru (mara
oopamienus: 19.05.2022). — TekcT: 3NE€KTPOHHEIM.

5. denepanbHbBIN LICHTP HH(pOpMaIImOHHO-00pa30BaTEIbHEIX pecypcoB

MunuctepcTtBa oOpa3zoBanud U Hayku: caut. — URL: http://eor.edu.ru (mara
obpamienus: 19.05.2022). — TekcT: 37IeKTPOHHBI.

OOKYMEHT NoanncAH
SJEKTPORROW NOAINTMCBHO
CeptudukaTr: 240B73B95918A0ECE49D1B900942A42A03ACBB20
Bnageneu Hykoe Bagum enHagsesnd, [OCYOAPCTBEHHOE
NMPOLECCHOHANBHOE OBPA30OBATENBHOI
YYPEXIOEHWE KEMEPOBCKWNIA
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