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[Iporpamma yueOnoi mqucrumuabsl OY J1.05 Matematuka paspabotana B coorBetcTBun ¢ ®I'OC
cpeanero obmero oopasosanus (IIpukas MunucrepcrBa oopazoBanust 1 Hayku P® ot 17 mas 2012
r. Noe 413 "OG6 yrBepxkaeHuu ¢HeaeparbHoro TocyIapCTBEHHOTO 00pa30BaTEBHOTO CTaHIapTa
cpeanero oOmero oOpas3oBanus"), ¢ yderoM TpeOoBaHUN (eaepaTbHOTO TOCYIAPCTBEHHOTO
00pa30BaTeNBLHOTO CTAaHJIApTa CpelHero npodeccuoHabHOTO 00pa3oBaHUS MO CIEIUATBHOCTH:
43.01.09 «IloBap xonmutep» (Ilpukaz MunuctepcTBa o6pazoBanus u Hayku PD ot «09»12 2016r.
No 1569), mpumepHO#l OCHOBHOW 00II€00pa30BaTEIHPHOM MPOrpaMMbl MaTEMaTHKa CPEIHETO
obmero  oOpa3oBaHus OJOOpPEHHOW pemieHHeM  (eaepajbHOr0  y4eOHO-METOIUYECKOTrO
oObenuHeHus 1mo obmemMy oOpaszoBanuio OT 28 utoHs 2016r. mporokon Ne 2/16-3, mporpamMmsl
BOCIIUTAHMS U COIMATIM3AINN O0YYAIOLINXCS 110 CHEHATILHOCTH MO Tpodeccun (CHenuaIbHOCTH):

43.01.09 «IloBap KoHAUTEP.

Opranuzanus-pazpadorunk: ['BIIOY «Tpounkuii TeXHOIOTHYECKUNA TEXHUKYM
Pa3paborunk: 3opkuna ['anuna [laBnoBHa,

IPEero/IaBaTelb BHICIICH KBATH()UKAIMOHHOW KaTETOPUH.

PaCCMOTpeHa Ha 3acCaaHnn LIMKJIOBOM METONYECKOMN KOMHUCCHUH npenoz[aBaTeneITI

obmeobpazoBarenbubix aucuumuivl ,OI'CO u EH nukios

[Iporokomn ot «24» mast 2022r. Ne §



PEINEH3UA

Ha NporpaMmmy 001eo0pa3oBaTe/ibHON Y4eOHO! IMCIMIIJIMHbBI
«MaremaTuka»
s npogeccuu 43.01.09»I1oBap koHaUTEPY,
pa3padoTaHHyI0 NpenogaBarejiemM
I'BIIOY «Tpouukuii TEXHOJIOTUUECKUA TEXHUKYM)

[Iporpamma 1o obmieo6paszoBarenbHoi yueOHo# auctumumHe OY/J[.05 MaremaTnka cocTaBieHa
B cootBercTBUH ¢ PI'OC cpemnero obmiero oOpa3oBaHUs W C Y4€TOM NPUMEPHOH OCHOBHOM
o0mieo0pazoBarebHON porpaMmMbl  Mamemamuxa CpelIHEro ooIero o0pa3oBaHUs 00O0pPEHHOMN
pemieHreM ¢enepaIbHOro y4eOHO-METOAMYECKOro 00beIMHEHHS 0 001IeMy 00pa30BaHUI0 OT 28
utoHs 2016r. npotokon Ne2/16-3.

B ocHoBe o6meobpazoBatenbHoi yuebHoi qucuumiuael OYJ[.05 MaremaTuka JEKUT yCTaHOBKA
Ha (opmupoBaHHE y O0y4aeMBIX KOMITCTEHIMH, HEOOXOIMMBIX I Ka4eCTBEHHOTO OCBOCHUS
OIIOIT CIIO.

Hacrosimass mporpamMma paccuntana Ha 274yd4e0HBIX YacoB BO B3aUMOJICHCTBUU C
npernojaBaTeneM U e€ coaepkaHue BkiIo4daeT B ceOs1 10 OCHOBHBIX pasnenoB (WM TeEM),
00eCTICUNBAOIINX MMOATOTOBKY KBATH(PUIIMPOBAHHBIX PA00UYHX, CHYKAIIUX MO MPorpaMme mo
nporpamMme npogeccHOHAJLHOT0 00Pa30BaAHMS COLMATBHO-IKOHOMHYECKOT0 MPOQuIIs .

ABTOpOM pa3paboTaHa TOCIIEIOBATEIFHOCTh M3YYCHHUS YUEOHOTO MaTepualia, OTPa)KeHbI
MEXIMpPEIMETHBIE CBSI3U, MPEJCTaBICHBl TpPeOOBAaHUA K pe3ylbTaTaM OCBOCHHUS y4eOHOM
JUCITUTUTUHBL.

TemaTuyeckuii miaH pacKpbIBaeT cofep:kaHue Y4eOHOro MaTepuana, IpakTUYecKuX padoT.

Kontponb u oreHka pe3yiabTaTOB OCBOEHHUs 00IIe00pa3oBaTeIbHON y4eOHOW TUCIUTIIIUHBI
OVY/1.05 MaTtemMaTiKa OCYIIECTBISIETCS pa3IUUYHBIMU (POPMaMU U METOJIAMH.
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1. ACIHIOPT TPOT'PAMMBI OBIIIEOBPA3OBATEJIbHOM YUYEBHON

JANCIHUIIJIMHBI «<MATEMATHUKA»

1.1. ObJacTh NpUMeHeHUs1 MPOTrPaMMbl

[Iporpamma yueOHo# mucuurummasl OY J1.05 MaTtemaTuka sBJISIeTCSI 4aCThbI0 OCHOBHOM
npodeccrnonansHoi nporpamMmel Grmana ['BIIOY  «Tpourkuii TEXHOJIOTUYECKUH TEXHUKYM) B C.
Oxkts6pbckoe npodeccun: 43.01.09 «IloBap KoHaAUTEP»

1.2 MecTto 0011e06pa3oBaTeIbHOI0 Y4eOHOI0 MpeaMeTa B CTPYKTYpe 0011e00pa3oBaTeibHOI

NPOrpamMmbl

Oo61eobpa3oBarenbHbIi yueOHbIN peaMer «MaTemaTuka» u3ydaercst B 0011eo0pa30BaTeIbHOM
mukie yaeoHoro miaana OIIOIT T'BIIOY «Tpouukwii TEXHOJIOTMYECKHH TEXHHKYM)» SIBIISETCS
npoGUIBHBIM y4eOHBIM IPEIMETOM 0011e00pa30BaTEIbHOIO IIMKIIA 00pa30BaTeIbHON POTrPaMMBI.

1.3. ean u 3224 AMCHMILIMHBI — TPEOOBAHMS K Pe3y/IbTAaTaM OCBOCHUSA IMCUMILINHBI

B pamkax mnporpaMMbl Y4eOHOM IUCHUIUIMHBI OOYYalOIIMMHUCA OCBAMBAIOTCS JIMYHOCTHBIE,
MeTanpeaIMETHbIE, U MIPeIMETHBIE pe3ynbTaThl B cooTBeTCTBUU ¢ TpeboBanusimMu OI'OCT cpennero
obmiero oopazopanus: JuuHOCTHBIe(JIP), MeTannpenmeTnbie (MP), mpeaMeTHble 1Jisi 6a30BOro

yposHs (I1P0):
Koambt IInanupyemble pe3yJbTaTbl 0CBOCHHMS IMCHUIIIMHBI BKIKOYAIOT
JIP 05 c(hOpMUPOBAHHOCTh OCHOB CAaMOPA3BUTUS W CAMOBOCIHMTAHUS B COOTBETCTBUH C

00111€4eI0BEYECKUMH LIECHHOCTSIMH M UJIealaMu I'PakJaHCKOI'o 0011ecTBa; FTOTOBHOCTh U
CIOCOOHOCTB K CaMOCTOSITENIbHOM, TBOPYECKON U OTBETCTBEHHOM J1€ATEIbHOCTH;

JIP 06

TOJICPAHTHOE CO3HAHWE W TIIOBEJACHHWE B TOJUKYJILTYPHOM MHpE, TOTOBHOCTH U
CIIOCOOHOCTH BECTH JHMANIOT C APYTMMHU JFOJIbMH, JOCTUTAaTh B HEM B3aWMOIIOHHUMAaHUS,
HAaXOJWTh OONIMEe TENM W COTPYAHHYATh JUISI WX JOCTHXKCHHS, CIOCOOHOCTh
MIPOTUBOCTOATH HJICOJIOTHH IKCTPEMHU3MA, HaIMOHAJIN3Ma, KceHodoouu,
JTUCKPUMHHAIIMU TI0 COIIMANIbHBIM, PEJITUTHO3HBIM, PACOBBIM, HAIlMOHAIBHBIM MIPU3HAKAM
U JIPYTUM HETATUBHBIM COITHATGHBIM SIBJICHUSIM;

JIP 07

HaBBbIKM COTPYAHUYECTBA CO CBEPCTHUKAMU, JIETbMHU MJIAJIIErO BO3pAcTa, B3pOCIBIMU B
o0pa3oBaTenbHON, OOIIECTBEHHO MOJE3HOM, Y4eOHO-HUCCIe10BaTEIbCKON, TPOSKTHON U
JPYTUX BUAAX AESTEIbHOCTH;

JIP 08

HPABCTBEHHOE CO3HAHWE M TIOBEJCHHE Ha OCHOBE YCBOEHHUS OOIIEUETOBEYECKUX
IIEHHOCTEI;

JIP 09

TOTOBHOCTh U CIOCOOHOCTh K 00pa3oBaHMIO, B TOM 4YHCIE CaMOOOpa3OBaHMIO, Ha
MPOTSKEHUH BCEW KU3HU; CO3HATENIbHOE OTHOLIEHHE K HENpPEephIBHOMY OOpPa30BAHUIO
KaK YCJIOBHIO YCIIEHIHOM Npo(ecCHOHAIbHOW U OOIIECTBEHHOM JesITeIbHOCTH;

JIP 10

OCTECTUYCCKOC OTHOIICHNE K MUPY, BKIIIOYAasd OCTCTUKY 6I)ITa, HAaY4YHOT'O U TEXHHYECCKOT'O
TBOPYCCTBA, CIIOPTa, O6H.ICCTBCHHBIX 0THOH.I€HPII>1;

JIP 13

OCO3HAHHBIN BBIOOp Oyaymie mpodeccuu U BO3MOKHOCTEH pean3aiii COOCTBEHHBIX
JKU3HEHHBIX IUIAHOB; OTHOIIEHHE K TNPOPECCHOHANBHONW JIEATENhbHOCTH  Kak
BO3MOXKHOCTH Y4YacTHsl B PEIIEHWU JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX,
00IIeHAIIMOHATBHBIX MTPOOJIEM.

MP 01

YMCHHUE CaMOCTOATCIbHO OINPCACTATE MLEIN ACATCIIBHOCTH MW COCTAaBJIATH IIJIAHBI
ACATCIIBHOCTH,; CAMOCTOATCIIBHO OCYHICCTBJIATH, KOHTPOJIHMPOBATH U KOPPCKTUPOBATH
ACATCIIBHOCTD, UCII0Jb30BaTh BCC BO3MOXHBIC PECYPCHI AJId NOCTHXKCHUSA IMOCTABJIICHHBIX
neiaed u pcam3anuu I1JIaHOB JCATCIbHOCTH; BLIGI/IpaTB YCICHIHBIC CTpaTCruu B
Pa3JIMYHBIX CUTYyallusX,




MP 02

yMEHHE TPOAYKTUBHO OOIIAThCS W B3aWMOJICHCTBOBATh B TIPOIIECCE COBMECTHOM
JESTEIIbHOCTH, YYUTHIBATH MO3UIMU JPYTHX YYaCTHUKOB NEATEIHHOCTH, 3(H(HEKTHBHO
paspemniaTh KOHM)IUKTHI;

MP 03

BJIaJICHHNEC HaBbIKAaMHM II03HABATENbHOW, Yy4eOHO-HMCCIIEOBATENLCKOM M MPOEKTHOM
NESITeIbHOCTH, HaBBIKAMHU pa3pelieHus MpoOieM; CHOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEJIbBHOMY TIOMCKY METOJOB PELICHUS NPAKTUYECKUX 3a]ad, MPUMEHEHUIO
pas3IMYHBIX METOAOB IO3HAHUS;

MP 04

TOTOBHOCTh U CIIOCOOHOCTH K CaMOCTOSITENIbHON HH(DOPMAIIMOHHO-TTI03HABATEIHHON
NEeSITeIbHOCTH, BJaJICHUE HaBbIKAMU TOJY4YEHHS HeoOXonuMoil uHpopMauuu U3
clOBapel pa3HbIX THUIIOB, YMEHHUE OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX
uHpoOpMalMy, KPUTHUYECKH OLEHMBATh U  HHTEPIPETHPOBATH  HHQPOpPMAIIHIO,
MOJIY4aeMyI0 U3 Pa3JIMYHBIX UCTOYHUKOB;

MP 05

YMEHHE HMCIIOJIb30BaTh CPEACTBA HHPOPMAIIMOHHBIX U KOMMYHHKAITMOHHBIX TEXHOJIOTHI
(manee — UKT) B pemieHUHM KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX
3aa4 ¢ COOJIIOJICHUEM TPeOOBAHUK SPrOHOMHUKH, TEXHHKH O€30IaCHOCTH, TMTHCHBI,
pecypcocOepeKeHusi, MPaBOBBIX W OITHYCCKUX HOPM, HOPM HH(DOPMAIMOHHOU
0€30I1aCHOCTH;

MP 07

YMCHHUE CaMOCTOATCIBHO OHOCHHWBATH W IIPUHUMATh PCIICHHA, OIIPCACIIAOIINC
CTPATCTUI0 NOBCACHU A, C YUYCTOM I'DAKJIAHCKHUX U HPABCTBCHHBIX HGHHOCTeﬁ;

MP 08

BJIaACHUC A3BIKOBBIMU CpCACTBAMU — YMCHHUC SACHO, JIOTMYHO M TOYHO H3JIaraTb CBOIO
TOYKY 3pCHUS, NCITOJIb30BATh a/ICKBATHBIC SA3BIKOBBLIC CPCACTBA,

MP 09

BJIaJACHUC HaBBIKaMU IM03HABaTCILHOM pe(bJICKCI/II/I KaK OCO3HaHUs COBCPHIACMBIX
HeﬁCTBHﬁ N MBICJIMTCIIBHBIX ITPOLECCOB, UX PE3YJIIbTATOB U OCHOBaHHﬁ, rpaHun CBOCTO
SHAHWA 1 HC3HAHUS, HOBBIX ITO3HABATCIIbHBIX 3a/1a4 U CPCACTB UX NOCTHIKCHUS.

I1P6 01

c(OpMUPOBAHHOCTH MPEACTABIECHUN O MaTEMAaTUKE KaK YaCTU MUPOBOM KYJbTYpHI U
MecTe MaTeMaTHKH B COBPEMEHHOM LIMBUIIM3AIIMHU, CIOCOOAX ONMUCAHUS SIBICHUN
peaIbHOrO MUpa HA MATEMAaTHYECKOM SI3BIKE;

I1P6 02

c(OPMHPOBAHHOCTb NPEACTABICHUH O MATEMaTUYECKUX MOHATHAX KaK BaXKHEHIIINX
MaTEMaTUYECKNX MOJEISIX, TO3BOJISAIONMINX ONMUCHIBATh U U3y4aTh Pa3HbIE MPOLECCHI U
ABJICHM; TIOHUMaHUE BO3MOXKHOCTH aKCUOMATUYECKOTO ITIOCTPOCHUSI MaTEMAaTUYECKUX
TEOPUIL;

I1P6 03

BJIAACHUEC METOAaMH JOKAa3aTCJILCTB U AJITOPUTMOB PCIICHUA, YMCHUC UX IPUMCHATD,
MMPOBOAWTH NOKA3aTCIbHBIC PACCYKACHU B XO04C PCUICHUA 3a1a4,

I1P6 04

BIIaJICHUE CTAaHAAPTHBIMU IIPUEMaMU PEILICHUS PALlMOHATIBHBIX U UPPALIMOHAIIBHBIX,
IIOKa3aTeNIbHBIX, CTEIICHHBIX, TPUTOHOMETPUYECKUX YPABHEHHI U HEPABEHCTB, UX
CUCTEM; UCIIOIb30BAHUE FOTOBBIX KOMIIBIOTEPHBIX IIPOTPaMM, B TOM YHCIIE JUIS IIOUCKA
IIyTH PENIEHUs U WJUTFOCTPALMY PEIICHUs] YPAaBHEHUN U HEPABEHCTB;

ITP6 05

C(I)OpMI/IpOBaHHOCTB HpeI[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX IOHATHAX, UACAX U METOJaX
MaTEMaTHYCCKOI'O aHaJIn3a,

ITP6 06

BJIaJICHUE OCHOBHBIMHU IOHATUAMMU O IJIOCKUX U IIPOCTPAHCTBEHHBIX TEOMETPUUYECKUX
¢durypax, uX OCHOBHBIX CBOMCTBaxX; C(OOPMHUPOBAHHOCTh YMEHUS pPaclO3HABATh
reoMeTpruuecKue (GUrypsl Ha YyepTekax, MOJENAX U B pealbHOM MUPE; IPUMEHEHHE
M3YYEHHBIX CBOMCTB reoMeTpuieckux Guryp u Gopmyi Juisi perieHnust FeOMeTPHUUECKUX
3a/1a4 ¥ 33J1a4 C IPAKTUYECKUM COJECPKAHUEM;

I1P6 07

c(OpMHUPOBAHHOCTH MPEACTABIECHUH O MpoLeccax U ABICHUIX, UMEIOIINX
BEPOSITHOCTHBIN XapaKTEP, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIBHOM MUPE,
OCHOBHBIX IOHATHUAX 3JIEMEHTAPHON TEOPUHU BEPOATHOCTEN; YMEHUN HaXOINUTh U
OLIEHUBATh BEPOSTHOCTH HACTYIUIEHUS! COOBITHI B POCTEHIINX MPAKTUYECKUX
CUTYalUsIX ¥ OCHOBHBIE XaPAKTEPUCTUKH CIy4alHbIX BEJINYVH;

ITP6 08

BJIaJICHUE HABBIKAMH MCIIOJB30BaHUS TOTOBBIX KOMITBIOTEPHBIX TPOTPAMM TPH PEIICHUN
3a1ad4;




ITPy 01 c(hOpMUPOBAHHOCTH MPEACTABICHUN 0 HEOOXOIUMOCTH JI0KA3aTEILCTB MIPH
000CHOBAaHMH MaTEMAaTUUYECKUX YTBEPKIECHUI U POJIU aKCUOMATUKU B IIPOBEICHUU
JEAYKTUBHBIX PacCyXJICHUI;

ITPy 02 c(OpMHPOBAHHOCTH MOHATHIHOTO arnapaTa 1o OCHOBHBIM pazjieliaM Kypca
MaTeMaTHKH; 3HAaHUH OCHOBHBIX TEOPEM, (POPMYJI U YMEHUS UX IPUMEHSATh; YMEHUS
JOKa3bIBaTh TCOPCMbI U HAXOUTh HCCTAH AAPTHLIC CII0COOBI PCIICHMA 3a0a4,

ITPy 03 c(hopMUPOBAHHOCTh YMEHUM MOJICITHMPOBATh PEAIbHBIC CUTYAI[UH, UCCIICI0BATh
MOCTPOEHHBIE MOJIETIU, HHTEPIIPETUPOBATH MOJYUCHHBIA PE3YIIbTAT;

U MX CBOMCTBAX, BJIQJICHUE YMEHHUEM XapaKTePH30BaTh MOBEACHNE (PYHKIUH,
HCIIOJIb30BAHKUE MOJYYEHHBIX 3HAHUH ISl OMTMCAHUS U aHAJIM3a pealIbHbIX
3aBUCHUMOCTECI;

[1Py 04 c(hOpMUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHATUSX MaTeMaTHUYECKOI0 aHAIN3a

ITPy 05 BJIaJICHHE YMEHUSAMHU COCTABIICHUSI BEPOSATHOCTHBIX MOJIEIEH 10 YCIIOBUIO 3aJ]a4 U
BBIYMCJICHHSI BEPOSITHOCTH HACTYIUICHUSI COOBITHIA, B TOM YHCIIC C IIPUMEHEHUEM
dbopMys1 KOMOMHATOPUKHU U OCHOBHBIX TEOPEM TEOPHH BEPOSITHOCTEH; HCCIET0BAHUS
CIIy4alHBIX BEJIMYMH MO UX PACHPEICTICHUIO.

Oco0oe 3HaYeHNE TMCHUIIJIMHA MMeeT NPU GOPMHUPOBAHMY U PA3BUTHM O00IIUX KOMIIETEeHIUH
OK 1. IloHuMaTh CyIIHOCTb M COLMAJIBHYI 3HaYMMOCTb Oyayuieil nmpodeccuu, NposBiIsaTh K HEH
YCTOWYMBBIA HHTEPEC.

OK 2. Opranu3oBbIBaTb COOCTBEHHYIO JESATEIbHOCTb, UCXOS U3 LIEJIH U CIIOCOO0B €€ IOCTUKEHHU,
OIIpE/ICTICHHBIX PYKOBOIUTEIIEM.

OK 3. AHnanmu3upoBarh pabOuyyl0 CHUTYaLUIO, OCYILECTBIIATh TEKYLIMH M HTOTOBBIH KOHTPOIIb,
OLIEHKY U KOPPEKIIMI0 COOCTBEHHOH JEATEIbHOCTH, HECTH OTBETCTBEHHOCTH 32 PE3yJbTAaThl CBOCH
paboTHI.

OK 4. OcymecTtBiasTe NOWCK HHGOPMAIMH, HEOOXOAUMOHN 711 3(PGEKTHBHOTO BBIMOTHEHUS
npodecCHOHATIBHBIX 33/1au.

OK 5. Hcnonb3oBath MH(GOPMalMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUHM B NMPO(eCcCCHOHAIBHON
JESTEIBHOCTH.

OK 6. Paboratp B koMaHz€e, 3p(HEeKTUBHO 00IIaThCs € KOJUIEraMU, PyKOBOACTBOM, KIIMEHTAMHU.

OK 7. Opranu3oBatb COOCTBEHHYIO AEATEIBHOCTb C COONIOIEHUEM TpeOOBaHMN OXpaHbl TpyJa M
HKOJIOTUYECKOM O€30MacCHOCTH.

OK 8. Ucnoausats BouHCKYI0 00s3aHHOCTD [OT 28.03.1998 Ne53-P3 «O06 0053aHHOCTH U BOEHHOM
ciry»k0e»), B TOM 4HCIie C MPUMEHEHUEM MOJIYYEHHbIX MPO(PECCHOHANBHBIX 3HAHUHN (/17151 IOHOILIEH ).

1.4 IlpumeHeHNe 3JIEKTPOHHOI0 00y4eHHS M TeXHOJIOTHil IMCTAHIIMOHHOI0 00pPa30BaHUA
Peanuzanus cozpepkaHusi IporpaMMbl BO3MOXHa C MPUMEHEHHEM 3JEKTPOHHOTO OOyudeHHs U
TEXHOJIOTUI TUCTAaHIIMOHHOTO 00pa30BaHUs, OTKPBITHIX 00pa30BaTEIbHBIX PECYPCOB

1.5 Peanm3anus coaepkaHusi nporpaMmmsl s odyuaromuxcs ¢ OB3

Peanuzanus conepxanus o0pa3oBaTeIbHON MPOrpaMMBbl U KOHTPOJb PE3YIbTATOB €€ OCBOCHUS IS
o6yqa}oumxcsf C OIrpaHUYCHHBIMH BO3MOXKXHOCTAMHM 310POBbA U HHBAJIMAOB OPraHU3YCTCA C YUCTOM
0COOCHHOCTEH X TMCUXO(U3UUECKOTO PAa3BUTHUS, WHAMBHUIYAIBLHBIX BO3MOKHOCTEH M COCTOSIHHS
3JI0pOBBSI.

1.6. Kotu4ecTBO 4acoB Ha MporpaMmy o011e00pa3oBaTeIbHON y4eOHOH TUCIMTLINHBI:
o0beM 00pa3oBaTeNbHON Harpy3ku Bcero 2744acos,
yaeOHas Harpy3Ka BO B3aUMOJICHCTBUY C MpernoiaBaTesieM 262 gacoB



2. CTPYKTYPA U COAEP KAHUE

OBIIEOBPA3OBATEJBHOM YYEFHOM JUCIHUIIJIMHBI
2.1. O0bem 001me00pa3zoBaTeIbHON YUeOHOM JUCHMILNIMHBI U BUAbI y4e0HOM HATPY3KHU

Buj yueOHol paGoThI Oobvem uacoes
Oo0pa3oBaTenbHas HATpy3Ka (Bcero) 274
CamocrosiTesibHas padoTa -
Y4yeOHasi HArpy3ka BO B3aHMOJCHCTBMH C IpenojaBarejieM 262

(Bcero)

B TOM 4YMCIJIC:

71a00paTOPHBIEC 3aHITUS

IPaKTUYECKHUE 3aHATUS 32

HpaKTI/ILIeCKaH IIOAT0OTOBKA -

Koncynpranuu

Hmoecosas ammecmayusl 6 qbopMe IK3AMEHA




2.2. TemaTu4yeckuii IJIAH U coiep:kaHue 00meo0pazoBaTeibHON yueOHoi qucuuiinaibl KMATEMATHKA»

HaumenoBa | Codepircanue yuedbnozo mamepuana u popmol opzanusayuu . = Jocmuzaemvie pezynrvmamul 00yueHus
HHUe OessmenbHOCmu 00yUarowuxcs Z w| 5E
pasjesioB u 88| g S
TeM C = » 8
1 2 3
IToBTOpenue | Coneprkanue yueGHOr0 MaTepuasia 16 2
Pemienue 3aa4 ¢ MCHOJIb30BAHUEM CBOMCTB YHCEN U CUCTEM JIP 05
CUHCTICHHUS, IETUMOCTH, TOJIEH 1 YacTei, MPOLIEHTOB, MP 01
Momyneit uncen. Pelenye 3a1a4 ¢ HCIOTB30BAaHMEM CBOICTB 11P6 02
CTeneHel U KOpHEH, MHOTOYJICHOB, ITPeo0pa3oBaHUi OK 01-05
MHOTOYJIEHOB U JPOOHO-PalliOHAJIbHBIX BBIPAXKEHUI.
Moayinb yncia u ero cBoicTBa. Pelienune 3a1ad Ha IBUKEHUE
Y COBMECTHYIO pabOTy, CMECH U CIUIABHI C IOMOIIBIO
JMHEWHBIX, KBaJIPaTHBIX U APOOHO-PALMOHATBHBIX YPaBHEHUH
U UX CHUCTEM.
Pemenue 3a1a4 ¢ moMoIIbIO0 YMCIOBBIX HEPABEHCTB U CUCTEM
HEPABEHCTB C OJIHOM EPEMEHHOM, C IPUMEHEHUEM
N300paKE€HUS YUCIOBBIX TPOMEKYTKOB.
Pemenue 3a1a4 ¢ UCIOJIb30BaHUEM YHUCIOBBIX (YHKLUH U UX
rpacukoB. Mcnonb30Banne CBOMCTB U Irpa)KOB TMHEHHBIX U
KBaJIpaTUYHBIX (GYHKLUH, 00paTHOM MPONOPIMOHATIEHOCTH U
¢byHkMM Yy = \/; . I'pacnueckoe perienre ypaBHeHUN 1
HEPABEHCTB.
Hcnonbp3oBanue onepanuii HaJy MHOXECTBaMH U
BbICKa3bIBaHUAMH. [IprMeHeHre pu perieHun 3a/1a4 CBOWCTB
apuMeTHyecKoil 1 reoOMeTpUUECKO MPOTrPeCcCcHH,
CYMMHPOBaHUS OECKOHEUHOW CXOSIIEICS TeOMeTPHIECKOM
MIPOrPECCUHU.
IIpakTuyeckas padoraNe 1-2 2
Nel Pemenue 3a1a4 ¢ UCIIOJIB30BAaHUEM CBOMCTB CTENIEHEH,




KOpHEH , MPOLIEHTOB»
Ne2 «Pemnienue 3a1a4 Ha ABM)KEHHE U COBMECTHYIO paboOTy»

Kontponbnas paboraNel
«PelieHne ypaBHEHUN U CUCTEM YPABHEHUN»

Pazgea 1 DJeMEeHTHI TCOPUHU MHOKCCTB U MaTEMaTHYECKOM

JIOI'MKH.

16

Tema 1.1
J1eMeHThI
Teopuu
MHOKECTB H
MaTeMaTn4ie
CKOM
JIOTHKH.

Conep:xanue yueOHOro MaTepuaJia

16

JIP 06

MHoxecTBa (YUCTIOBBIC, TEOMETPUUECKUX (PUTYD).
XapakTepucTUYeCKOe CBOMCTBO, JIEMEHT MHOXKECTBA,
IIyCTO€, KOHEYHOE, OECKOHEUHOE , CUETHBIE U HECUETHBIE
MHO>KECTBO.

Crioco6s1 3a1anust MHOeCTB [loMHOXkecTBO. OTHOLIECHUS
MIPUHA/IJIEKHOCTH, BKIIIOUEHUS, paBeHCTBa. Onepanuu HaJl
MHO>KECTBaMHU.

Kpyru Diinepa. IlepBble npencraBieHns 0 MHOXKECTBE
KOMIUJIEKCHBIX YHCEN.

VcTuHHbBIE U JI0KHBIE BBICKA3bIBAHUSI, OTIEpALIUU HAJl
BBICKa3bIBaHUAMU. CBA3b BBICKA3bIBAHUM C MHOKECTBAMU.
KBaHTOpBI CylIIECTBOBAHMS U BCEOOIITHOCTH.

3aKoHbI JIOTUKH. Penienue nornyeckux 3aaady ¢
UCIIOJIb30BaHUEM KPYroB Dilsiepa. Y MO3aKIIIOUEHHUS.
O60cHOBaHMS U JOKA3aTENbCTBO B MaTeMaTUKE. TeOopeMBI.
Bunsl MaTeMaTnueckux yrBep:kaeHun. [IpusHak u cCBONCTBO,
HE00XO0IMMBIE JJOCTATOYHBIE YCIOBHS

IIpakTnueckue padornr Ne 3-4
«Onepanuu HaJl BLICKA3bIBAHHSIMID)
«Pemrenne JOrm4ecKux 3agay»

MP 03
I1P6 02
I1P6 07
OK 01-05

Paznen 2 CrenenHasi, noka3arejibHasi M Jorapupmuyeckasi

(pynxuun.

36

Tema 2.1

Conep:xanue yueOHOro MaTepuaJia

10

10




CrenenHast CreneHb ¢ ASHCTBUTENLHBIM ITOKAa3aTelIEM, CBOMCTBA JIIT 05
pynknus CTEIICHHU. MP 07
Crenennas GyHKIHS U €€ CBOMCTBA U rpaduk. Bzanumuo ITP6 02
obpartHbie QyHKIMHU ['padukn B3auMHO OOpaTHBIX ()YHKITHIA. OK 01-05
WppanmonanbHble ypaBHEHHUS.
IIpakTuyeckas padora Ne5-6 2
« CTeneHs ¢ AefCTBUTEIbHBIM MTOKA3aTeJIeM)
«Perenue HppauMoOHAIbHBIX YPABHEHHUID)
Tema 2.2 Coaeprxanue yueOHOIro MaTepuaJa 8 JIP 08
IToxasatenbn | TTokasarenbHas GyHKUIUS U ee cBoWcTBa U rpaduk. Yucino € u MP 03
as Gynkuus | pynxuus y =e*. Ipocreiilnue noka3aTelbHble YPaBHEHUS U 11P6 04
HEpaBEHCTBA I1P6 05
OK 01-05
Coaep:xanue y4eOHOro MaTepHuaJia 18
Tema 2.3 Jlorapudwm, coiictBa norapudma. JlecaTnanbIil u
Jlorapudmuu | HaTypanbHbiil Torapudm. [IpeodpasoBanue JIP 08
eckas norapupMUUECKuX BbIpaxkeHuil. Jlorapupmmuueckue MP 03
byHKIUSA ypaBHEHHUs U HepaBeHCcTBa. Jlorapudmudeckas GyHKIUS U ee MP 05
CBOMCTBa U rpaduK. I1P6 04
ITP6 05
IpakTuyeckas padoraNe7-8 2 OK 01-05
«CBoiicTBa J0rapupmMoB»
«Perenne norapupmMuUecKx ypaBHEHUN 1 HEPABEHCTBY
KonTtpoabsnas padora»Crenenu u jorapugpmoi»
Paznen 3 IIpsiMble M MJIOCKOCTH B IPOCTPAHCTBE 24

11




IMoBTOpenue | Pemenue 3amau ¢ UCMOIb30BaHUEM CBOUCTB (hUTYp Ha 10
IUIOCKOCTH. Pemenune 3a1a4 Ha J0Ka3aTeabCTBO U MOCTPOCHUE JIP 06
KOHTpHpUMepoB. [[puMeHeHrne npocTenInX JOrHYeCKUX MP 03
npaBuil. Penienue 3a1a4 ¢ UCIOIb30BAHUEM TEOPEM O MP 07
TpEyroJibHUKaxX, COOTHOIIEHUI B IPSIMOYTOJIbHBIX I1P6 04
TPEYroJbHUKaX, (aKTOB, CBSI3aHHBIX C YETHIPEX YT OJIbHUKAMHU. I1P6 06
Pemenue 3amau ¢ ucnonb3oBanueM (HaKToOB, CBA3AHHBIX C OK 01-05
OKpYXHOCTSIMU. Pelienue 3aga4 Ha U3MEpEHUs Ha IUIOCKOCTH,
BBIYMCIICHHS IJIMH U TUIOAACH.

Tema 3.1 Coaeprxanue yueOHOro MaTepuasa 14

[Ipsimble

IJIOCKOCTH B

npocrpancTB | Harnmsignast crepeometpus. [Ipuzma, napannenenune, JIP 05

e nupamuia, TeTpa’ip. MP 03
OCHOBHbBIE OHATHUS TEOMETPUU B IPOCTPAHCTBE. AKCUOMBI MP 07
CTEPEOMETPUU U CIEACTBUS U3 HUX. I1P6 06
ITocTpoeHne ceueHnit MHOTOTPAHHUKOB METOJIOM CIIEJIOB. [Py 01
LenTpansHoe npoektupoBanue. Ilocrpoenune ceuennit OK 01-05

MHOTOTPaHHUKOB METOAO0M IIPOEKIIHH.

CkpenuBarouiyecs npsiMble B IPOCTPAHCTBE. YTOI MEXKAY
HUMU..

Teopembl 0 mapaIeTbHOCTH MPSMBIX U INIOCKOCTEHN B
npoctpaHcTse. [lapamiensHoe NpoeKTHpOBaHUE U
n3zoopaxenue guryp. IleprneHauKynspHOCTb IPSIMON U
m10cKocTH. OpTOroHAIBHOE

npoektupoBanue. Hakinonnsle u npoeknuu. Teopema o Tpex
MEPIECHIUKYIIApax.

Paccrostaust mexay ¢urypamu B npoctpaHcTse. O0mumii
MIEPIEHIUKYJIAP ABYX CKPELIUBAIOLINXCS MPSIMBIX.

VYrusl B ipoctpaHcTse. [leprieHauKyaspHbIe IIOCKOCTH.

12




IIpakTuyeckas padora

Ne9-10

«B3aumMHoe pacnonoxeHue NpsMbIX U IIIOCKOCTEH B
MIPOCTPAHCTBEY

Pemenue 3a1a4 ¢ npuMeHEHHEM TEOPEMBI O 3
MIEPIEHIUKYIAPAX»

Pa3nen 4 BekTopbl M KOOPAMHATHI B NIPOCTPAHCTBE

18

Tema 4.1
BexTops! 1

KOOPAHHATHI

B

NMPOCTPAHCTB

(¢

Conep:xanue yueOHOro MaTepuaJia

18

JIP 06

Bexkrops! u koopauHatel. Cymma BEKTOPOB, YMHOXKEHUE
BEKTOpa Ha YMCI0. YToa MexAy Bekropamu. CkaiispHoe
MIPOU3BEJICHNUE.

VYpaBHeHue mnockoctu. opmyiia pacCTOSHUSA MEXAY
Toukamu. YpaBHeHHE chepsl. /[gudicenus 6 npocmpancmee:
NapanienbHblil NEPEHOC, CUMMEMPUSL OMHOCUMETTLHO NIIOCKOCHIU,
YEHMPATIbHASL CUMMEMPUsL

MP 01
MP 02
ITP6 06
[1Py 02
OK 01-05

IIpakTnyeckas padora Nell-12
«IIpocreiimue 3a1a4u B KOOPAUHATAX
«¥YT0J1 MeKIY NPAMBIMH U TJIOCKOCTSIMU»

KonTtpoabHnas pabora «BekTopsl 1 KOOpJUHATHI B
IIPOCTPAHCTBE»

Paznen S OcHOBBI TPUTOHOMETPHH

24

Tema 5.1

Tpuronomer

puueckue
bopMyIIbI

Conep:xanue yueOHOro MaTepuaJa

11

JIP 05

Panuannas mepa yriia, TpUroHOMeTpUYecKasi OKpY>KHOCTb.
Tpuronomerpuueckue GyHKIUN yucen U yrioB. opmyisl
MIPUBEICHHUS, CIOKEHHSI TPUTOHOMETPHUUECKHUX (QYHKIIHH,
(bopMyIIbI IBOIHOTO U MTOJIOBUHHOTO apryMEHTA.
IIpeoOpa3oBaHre CyMMBbI, pa3HOCTH B IPOU3BECHHE

MP 01
MP 02
TIP6 05
TPy 04
OK 01-05

13




TPUTOHOMETPUYECKUX QYHKIIUNA, 1 HA0OOPOT.
IIpakTnyeckas padora Ne 13-14 2
KonTtpoJuabHasi pa6ora «OCHOBBI TPUTOHOMETPUM»
Tema 5.2 Coaep:kanue y4e0HOro MaTepuasa 13
Tpuronomer JIP 08
puuecKue Tpuronomerpudeckue ypaBHeHusi. OJHOPOJHBIE MP 02
YPaBHEHHS K | TPUTOHOMETPUUYECKUE ypaBHEHUS. Pemienne npocreimmx MP 09
HEPaBEHCTBA | TPUTOHOMETPUYECKHMX HepaBeHCTB. [IpocTelilye cHCTeMBbI ITP6 05
TPUTOHOMETPUYECKUX YPABHEHHIA. [IPy 04
OK 01-05
IIpakTnyeckas padora Ne 15 1
Kontpoabnas padora «Tpuronomerpuyeckue ypapuenus | 1
U HEPABEHCTBa»
Pasnen 6 MHOrorpaHHMKM M KpyIJble Tea 27
Tema 6.1 Coaepixanue y4eOHOro MaTepuasa 10
MHororpanx JIP 06
HKH Busr MHOTOTpaHHHKOB.. MP 05
[TpaBunbHBIE MHOTOTrpaHHUKU. [Ipu3ma. [Tapannenenunen. MP 07
CgoiictBa napamienenunena. [IpsMoyronbHbIif IP6 06
napasenenune]l. HakioHHbIe TPU3MBI. TPy 02
[Mupamuna. Buasl nupamu. D1eMeHThI TPaBUIIbHON OK 01-05
nupamuabl. [TupaMuasl ¢ paBHOHAKJIOHEHHBIMU pedpamu U
TpaHsIMH, UX OCHOBHBIE CBOICTBA.
[Tnomaau moBepxHOCTE MHOTOTPAaHHUKOB. Y ceUeHHast
nupamua. [lonsrue o6bema. O6beMbl MHOTOTPaHHHUKOB
IpakTuyeckas padora 2
Ne 16-17«Bpruucnenue miomiaaeit 1 00beMoOB
MHOTOTPaHHHKOB)

14




Tema 6.2 Coaep:kaHue y4e0HOro MaTepuaa 17 JIP 07
Tenaun MP 02
MOBEPXHOCTU MP 07
BpallleHUs I1P6 06
[TPy 01
OK 01-05
Tena Bpamenus: MUWIMHIP, KOHYC, map u chepa. Cedenus
HWIMHAPA, KOHYyca U mapa. [llapoBoii cermeHT, mapoBoi
CJIOH, IApOBOM CEKTOP (KOHYC).
YcedeHHas nupaMu/ia U yCEUEHHBIN KOHYC.
KacarenbHble npsiMble U TUIOCKOCTU. Brincanusie u
onucannblie cheprl. O6beMsbl Ten BpamieHus. [Inomanp
cdepsl. [Lmomaas MOBEpXHOCTH MIJIUHAPA U KOHYCA.
KoMOuHanmu MHOTOrpaHHUKOB U TEJT BPAILCHUS.
[Tono6ue B npocrpancTse. OTHOLIEHNE 0O0BEMOB U IUIOIIAACH
MOBEPXHOCTEN MOIOOHBIX (HUTYD.
IIpakTuyeckas padoraNel§-19 2
Ne «Brraucnenune mionaaeii 1 00beMOB T
BpAILICHUS
Pazgen 7 Havajga maTeMaTH4eCKOro aHaJM3a 33
Tema 7.1 Conep:xaHue yuedOHOro MaTepuasa 33
IIpousBoanas JIPO 5
MP 03

15




[Tonsitue mpenena GpyHkuuu B Touke. HempepsiBHOCTH
byHKInn.

Huddepennmpyemocts Gynkiuu. [IponsBoaHas GyHKIUM B
touke. Kacarenbnas x rpapuky ¢pynkuuu. I'eomerpuaeckuit
1 (U3UIECKUN CMBICI MTPou3BOHON. [Ipon3BoIHBIC
aneMeHTapHbIX (GyHKkuuid. [IpaBuna nuddepenuupoBanms.
Bropas npousBoaHas, ee reoMeTpUISCKU U PU3HISCKUI
CMBICIL.

Touku skcTpemMyMa (MaKCUMyMa U MUHUMYMa).
HccnenoBanue sneMeHTapHBIX (PYHKIUI HA TOUKH
JKCTpeMyMa, HauOoJIbIlIee U HauMEHbIIIee 3HAaUCHHUE C
MTOMOUIBIO TPOU3BOIHOM.

MP 07
IIP6 05
TPy 04
OK 01-05

IIpakTuyeckas padoraNe2(-23

«Bbrurcnenue nponu3BoAHON QYHKIUI

Ne «MccnenoBanue GyHKIMNA HA MOHOTOHHOCTh. OTBICKaHUE
TOUYEK SKCTPEMYMA»

Pa3znen 8 MHurerpan

23

Tema 8
HuTerpan

Coaep:xaHue yueOHOro MaTepuaJia

ITepBooOpasnas. HeornpeaeneHHbiii HHTErpall.
[TepBooOpazubie anemenTapHbIix GyHKIMA. [Inomans
KpuBoJuHelHo! Tpanenmu. ®opmyna Herorona-Jleiionuma.
OnpeneneHHblil HHTErpas

JIP 05
MP 02
MP 07
ITP6 02
ITPy 02

IIpakTnuyeckas padora Ne 24-27
«Tpu npaBusa HaXOXKIEHUS IEPBOOOPAZHON»
«Dopmyna Hetotona- JleitOnuma»

OK 01-05
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Pa3nen 9 BeposiTHOCTBH M CTATHCTHKA, JIOTHKA Teopusi rpados u

14

KOMOUHaTOpHKA
IMoBTopenue | Conepxkanue yueOHOro MaTrepuasia
JIP 05
Hcnonp3oBanue TaOnuI 1 JUarpaMm sl IPeICTaBICHUS MP 02
naHHbIX. Pemenne 3a1ay Ha IPUMEHEHHE OMKUCATEIbHBIX MP 07
XapaKTePUCTHK YUCIOBBIX HAOOPOB: CPEHUX, HAMOOIIBILIETO IPG 02
Y HaMEHbILIET0 3HAYCHHUsI, pa3Maxa, JUCIePCUU U [Py 02
CTaHJIapTHOI'O OTKJIOHEHUS. Bblunciienue 4acTot u OK 01-05
BEpPOSITHOCTEH COOBITHII. BrIunciaeHue BeposITHOCTEH B
OTIBITAaX C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHU UCXOJAMHU.
Hcnonb3oBanrne KOMOMHATOPUKH. Boruncnenue
BEPOATHOCTEN HE3aBUCUMBIX cOObITHI. Vcronb30Banne
(bopMyIIbI CIIOKEHUs BEPOATHOCTEH, quarpamm Ditepa,
JiepeBa BepoITHOCTE|, hopmyibl beprymu.
Tema 9.1 Conep:xaHue yueOHOro MaTepuaJia 14
OneMeHTbI Vci0oBHas BEPOITHOCTD. [IpaBHIO YMHOMKEHUS BEPOSATHOCTEH. JIP 09
Teoprn ®opmya nonHoi BepostHoctd. Dopmyia Baiieca. MP 02
BCPOATHOCTH | TyckpeTHBIE Clly4aiiHbIe BEIMYMHBL M PACIIPEIETCHHS. MP 05
u CoBmecTHbIe pacnpezeneHus. Pacnipeaenenue cyMmsl 1 I1P6 07
MaTeMaTthiCe | jpou3peieHNs HE3aBUCUMBIX CITyYalHbIX BETMYKH. [Py 05
KoH MaremaTuuecKkoe OKUIaHUE U JUCIIEPCHS] CITyYalHOU OK 01-05
CTaTUCTHUKH.

BEJIMYMHBI. MaTeMaTH4eCcKOe 0)KUAAHNUE U TUCIEPCHUS CYMMBI
CIIy4YalHBIX BEJIUYUH.

bunapnas ciiyyaiiHast BenuuuHa, pacrpeaenenue bepnyiu.
I'eomerpuueckoe pacnpenenenue. bunomuansHoe
pacmpeneneHue u ero ceorcrsa. HenpepriBHbIE cilydaiiHbIe
BesqnuKHbL. [noTHOCTH BeposiTHOCTH. DyHKIMA
pacnpenenenus. PaBHoMepHOe pacpeeneHue.
Hopmanbenoe pacnipenenenne. @ynkuus Jlarmaca.
[TapameTpsl HOpMmasibHOTO pactpeaenenus. [Ipumepst
CIIy4YalHBIX BEJIMYUH, OAYUHEHHBIX HOPMAJIBHOMY 3aKOHY
(morpenrHoCTh U3MEPEHH, pOCT ueoBeka). KoBapuarus
JBYX ciydaiHbIX BenuuuH. [lonstue o koaddunmente
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koppensanui. CoBMeCTHbIE HAOIIOAEHUS IBYX CITy4dailHbIX
BEJIMYMH
IIpakTuyeckasi pa6ora Ne 28
Pa3nesn 10 YpaBHeHHsI M HEPABEHCTBA 31 4
Tema 10.1 Coaep:kanue y4e0HOro MaTepuasa 14 2
VYpaBHeHus u JIP 06
CHUCTEMBI I'paduueckuii MeToxa perieHus: ypaBHeHUH. Pemenne MP 07
YpaBHEHU YPaBHEHUI COJEpIKAIIUX NEPEMEHHYIO 110]] 3HAKOM MOAYJIS. MP 08
CucTeMbl OKa3aTeNbHBIX, JOrapUPMUUECKUX U 11P6 04
MPPALMOHAIIBHBIX YPABHEHUN. Y PaBHEHUS, CUCTEMBI 1Py 05
ypaBHEHUH C apaMeTpaMu. OK 01-05
IpakTnyeckas padora Ne29-30 2
[Tpaktuyeckas pabora «OOuIMe MpueMbl pelIeHun
YPaBHEHHUI»
IIpakTruyeckas pabora «lcrnonb3oBaHue CBOMCTB U IpauKOB
(GyHKUIMN 1715 pelIeHus] ypaBHEHUI»
Tema 10.2 Coaep:xkanue yueOHOIro MaTepuasa 17
HepasenctBa T = JIP 08
paduyeckuil MeTo/ pelieHus HepaBeHCTB. Pemenue MP 04
HEPABEHCTB COJEPKALIUX NIEPEMEHHYIO II0JI 3HAKOM MOJYJIS. MP 05
CucreMbl MOKa3aTeIbHbIX, JOTapUPMUUECKUX U IP6 04
UppalMoHAIbHBIX HEPABEHCTB. MeTO HHTEPBAIOB /s TPy 04
pellIeHNs HEPABEHCTB. OK 01-05
IIpakTnuyeckas padoraNe31-32 2
OCHOBHBIE IPUEMBI PELICHHS] HEPABEHCTB.
Bcero 262 | 32

18




2.3. XAPAKTEPUCTHUKA OCHOBHbBIX BUIOB YUEBHOM
AEATEJBHOCTU CTYJAEHTOB

Conepxanue
o0y4eHus

Kon-
BO
4aCcoB

XapakTepuCTHUKA OCHOBHBIX BHJIOB JICATEILHOCTH CTYJICHTOB (Ha YPOBHE
y4eOHBIX ICHCTBU)

[ToBTOpEHME

16

Pemienue 3a1a4 ¢ UCMOJIb30BaHUEM CBOMCTB YHMCEN U CUCTEM CUMCIICHMS,
JETTMMOCTH, JTOJIEN U YacTel, MMPOLEHTOB, MOJyJiel uncen. Pemenune 3agau
C UCIIOJIb30BaHUEM CBOMCTB CTENEHEN 1 KOPHEN, MHOTOUIEHOB,
peoOpa3oBaHnil MHOTOWICHOB U JPOOHO-pAllMOHATIBHBIX BBIPAXKEHUH.
Monysb uncia 1 ero cBoicTBa. Pemienue 3a1a4 Ha IBUXKEHUE U
COBMECTHYIO pabOTy, CMECH H CIUIaBbI C IOMOIIBIO JIMHEHHBIX, KBaJPATHBIX
U 1pOOHO-pallMOHAIBHBIX YpaBHEHUH U uX cucreM. Penenune 3amay ¢
IIOMOLIBIO YHCIIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJJHOU
NIEPEMEHHOH, ¢ IPUMEHEHNEM H300paXKEHUs YUCIOBBIX IPOMEXKYTKOB.
Pemenue 3a1a4 ¢ ncnosib30BaHUEM YUCIOBBIX QYHKIMI U UX TPaQUKOB.
Hcnonb3oBaHue CBOMCTB U Ipa)MKOB JIMHEHHBIX U KBAaJPATUUYHBIX

(byHKIUH, 00paTHOM MPOMOPIUOHAILHOCTH U QYHKITUH Y = \/; .
I'pacduueckoe pemienue ypaBHeHU 1 HepaBeHCTB. Mcrionbp30BaHme
OIepalvii HaJl MHOKECTBAMU U BBICKa3bIBaHUAMU. Vcrionb3oBaHue
HEPABEHCTB U CUCTEM HEPABEHCTB C OJJHOI MEPEMEHHOM, YUCIOBBIX
IIPOMEXYTKOB, UX 00beJMHEHN U niepecedeHuil. [Ipumenenue npu
pEIIeHUH 33a]1a4 CBOMCTB apu(PMETHUIECKOM U TEOMETPUUYECKOM MPOTrPecCuu,
CYMMHPOBaHHSI OECKOHEYHOH CXOSIIEHCS TeOMETPUICCKON ITPOTPECCHH.

Pazgen 1
DJIEMEHTHI TCOPUH
MHOXECTB U
MaTeMaTHYECKON
JIOTUKU.

16

O3HaKOMJICHHE C IMOHSTHEM: MHOKECTBA( YHCIIOBbIE, TEOMETPUUECKHUX
¢uryp) CpoiictBa MHOXkecTB. CIOCOOBI 3a7JaHNsI MHOXECTB.
[TonmHOXkecTBO. 3HaHUE 3aKOHBI JIOTUKHU. Pemare joruueckue 3aj1auu ¢
HCII0JIb30BaHNEM KpyroB Jiiepa. [IpoBoauTh yMo3akitoueHus,
000CHOBaHHS U JOKa3aTeJbHbIE PACCYK/IEHUS B CUTYalIUIX TTOBCETHEBHOM
KU3HU, IIPU PELICHUH 3a/1a4 U3 IPYTUX NIPEAMETOB

Paznen 2
CreneHu u
aorapudmbl

36

O3HaKOMJIEHHE C IOHSTUEM CTETEHHU C JeMCTBUTEIbHBIM [TOKA3aTEIEM,
CBOWCTBA CTENEHH, Jiorapudmom, cBoiicTBa iorapudma. 3HaHNE CBOWCTB
CTeneHew, jorapumMoB. JlecITHUHBIN 1 HaTypalbHBIN JOrapudM.
HaxoxxaeHue 3HaueHul cTeneHy, UCIOb3ysl TP HEOOXOMMOCTH
HMHCTPYMEHTAJIbHBIE CPE/ICTBA.

Pemenne nppannoHaIbHbIX ypaBHEHUM.

Pemenue npocrelmmx , Mmoka3aTelbHbBIX, JOrapU(PMUUECKUX YpaBHEHUH U
HEPaBEHCTBA.

Brinonnenue npeoOpa3zoBaHuil BeIpakeHUH, MpUMEHEHHE (opMyI,
CBSI3aHHBIX CO CBOICTBaMU CTENEeHeN U lorapumMoB.

Onpenenenue o01acTu JOMYCTUMBIX 3HAYEHUH JTIOrapu(pMUIECKOTO
BBIPAKEHUS

O3HakoMIJICHHUE C ONIPEACIICHUEM JIOTapU(PMUIECKOM , TOKa3aTeIHHOM,
CTeneHHoN (yHKuuen, rpadpuku Gynkuuit. Yucno € u pynkuusa y =e*.
Haxoxnenue o0nact onpeaeneHus U 00J1acTi 3HaYeHUH (YHKIIUN

Paznen 3
[IpsimMbIe 1
IUIOCKOCTH B
IPOCTPAHCTBE
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DopMyIMpPOBAaHUE U NPUBEACHUE JOKA3aTENbCTB IPU3HAKOB B3aMMHOIO
pacrosoKeHus IpsSIMbIX U IUIocKocTel. Pacrio3naBanue Ha yeprexax u
MOJIENISX Pa3INYHBIX CIIY4aeB B3aUMHOIO PACIOJIOKEHUS NPAMBIX U
IJIOCKOCTEH, apryMEHTHPOBAHUE CBOUX CY)KJIEHUH.
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DopmyJIUpOBAHUE ONIPEACICHUN, MPU3HAKOB U CBOMCTB MapalICIbHbBIX U
NEPIEHIUKYJISPHBIX IUIOCKOCTEN, ABYTPAHHBIX U JIMHEWHBIX YIJIOB.
BrlinonHeHne nocTpoeHus yrioB MEXy IPSIMbIMH, MPSIMON U IIIOCKOCTHIO,
MEX/1y TUIOCKOCTSIMM I10 OIIMCAHUIO M pAaclIO3HaBaHUE UX HA MOJEIISX.
[IpuMeHeHne NpU3HAKOB U CBOMCTB PACIOJI0KEHUS IPSIMBIX U IUIOCKOCTEN
IIpU pELICHUH 3a/1au.

N306paxkeHne Ha pUCYHKaX U KOHCTPYUPOBAHUE Ha MOJEIIAX
NEPIEHIUKYIJISPOB U HAKJIIOHHBIX K INIOCKOCTH, IPSMBIX, apAJUIEIbHBIX
IJIOCKOCTEH, YTII0B MEXAY IPSIMOM U MIIOCKOCTBIO U 000CHOBAaHHE
IIOCTPOEHHSI.

Pewrenue 3a1a4 Ha BBIYMCIIEHUE FEOMETPUYECKHUX BeJIMYMH. ONUCHIBAHNE
paccTosiHUSA OT TOUKH JI0 IIJIOCKOCTH, OT HNPSMOM /10 INIOCKOCTH, MEXTY
IIJIOCKOCTSIMU, MEXAY CKPELUIMBAIOIIUMUCS IPSIMBIMH, MEXKY
MIPOU3BOJILHBIMU (PUTypaMH B TPOCTPAHCTBE.

@opMyIHpPOBAHUE U JOKA3bIBAHNE OCHOBHBIX TEOPEM O
paccTosHUAX(TeopeM CyIIeCTBOBaHUS, CBOMCTBA). MI300pakeHne Ha
YyepTexkax U MOJENSIX PACCTOSIHUS U 0OOCHOBAHHE CBOUX CYXKICHUM.
Omnpenenenre U BEIYUCIEHUE pacCcTOSIHUM B mpocTpaHcTBe. [Ipumenenue
(bopMyT U TEOpEeM TUIAHUMETPHH ISl PELICHUS 3a/1a4.

O3HakoOMJIEHUE C MOHATHEM 1APAJUIEIBHOIO IPOEKTUPOBAHUS U €r0
CBOMCTBaMH.

[Ipumenenue Teopuu At 000CHOBAHUS MOCTPOCHUN U BBIYUCIICHUH.
ApPryMEHTHPOBAHHUE CBOUX CYKIEHUH O B3aHMHOM PacCIOJIOKECHUHN
MIPOCTPAHCTBEHHBIX (UTYD

O3HaKOMIJICHHE C TOHITHEM BCKTOpaA. I/I3y‘~IeHI/Ie ﬂeKapTOBOﬁ CHCTCMbI

Paznen 4 18 | xoopauHAT B IPOCTPAHCTBE, MOCTPOSHUE IO 3aJaHHBIM KOOPAHHATAM

BexTops! n TOYEK U IUIOCKOCTEM, HaX0XKACHUE KOOPAUHAT TOYEK.

KOOpAVHATHI B HaxoxnaeHue ypaBHeHUN OKPYKHOCTH, c(pephl, IIIOCKOCTH. Boruncienue

IIPOCTPAHCTBE PacCTOSHUN MEXy TOUKaMH.
N3yueHne CBOMCTB BEKTOPHBIX BEJIUYMH, IPABUII PA3JI0KEHUS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, PABUJI HAXOKAEHHUS KOOPINHAT BEKTOpPa B
IIPOCTPAHCTBE, IPABUII ACUCTBUI C BEKTOPAaMH, 33/JaHHBIMU KOOPIMHATAMH.
[IpumeHeHne Teopuy NpyU PEIIEHUH 3a/1a4 Ha JEHCTBUS C BEKTOpaMH.
N3yueHne ckasipHOTO IPOU3BECHUS BEKTOPOB, BEKTOPHOTO YPAaBHEHMS
MPSIMOM U TUIOCKOCTH. [IprMeHeHne Teopuu Npu pelIeHnH 3a1a4 Ha
JEICTBHS C BEKTOPaMH, KOOPJAMHATHBINA METOJ], IPUMEHEHHE BEKTOPOB IS
BBIYMCIICHNS BEJIMYHH YIJIOB U PACCTOSIHHIM.

Pazpen 5 24 | M3yueHne paIuaHHOTO METO/Ia M3MEPEHHS YIIIOB BPAILIICHUS U MX CBSI3H C

OcHoBBI rpaaycHoii Mepoit. I300paxkeHne yrioB BpallleHHs! Ha OKPY>KHOCTH,

TPUTOHOMETPUU COOTHECEHHE BEJTMYMHBI YIJIA C €r0 PACIIOI0KEHUEM.

dopMynupoBaHHe ONpeIeICHUI TPUTOHOMETPHUYECKUX DYHKIMH J1s
YTJIOB IIOBOPOTA U OCTPBIX YIJIOB MPSIMOYTOJIBHOTO TPEYTOJIbHUKA U
00BSICHEHUE UX B3aMMOCBSI3H.

[IpMeHeHre OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIECTB JJIs1 BEIUMCIICHUS
3HaYeHUH TPUTOHOMETPUUECKUX (DYHKIIMI O OJTHON U3 HUX

N3ydyeHne ocCHOBHBIX (hOPMYIT TPUTOHOMETPHUH: POPMYJIbI CIIOKEHHUS,
yIBOCHUS, TPEOOpa30BaHMsI CyMMbI TPUTOHOMETPHUECKUX (DYHKIIMH

B [IPOM3BE/ICHNE U MMPOU3BEJCHHS B CYMMY U IPUMEHEHUE TTPU
BBIYHCIICHUH 3HAUYEHUSI TPUTOHOMETPUYECKOTO BBIPAKEHUS U YITPOLICHUS
ero.

O3HaKOMJIEHHE CO CBOWCTBaMU CUMMETPUU TOUEK HA €IMHUYHON
OKPY>KHOCTH M IPUMEHEHHE UX JIJIs BBIBOJA POPMYJ IPUBEICHUS
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Pemenne mo ¢popmMynaM U TPUTOHOMETPUIECKOMY KPYT'y IPOCTEHIITNX
TPUTOHOMETPUUYECKUX YpaBHEHUH.

[TpumeneHne 00X METOOB PEIICHHs ypaBHEHHH (TIPUBEICHUE K
JTMHEHHOMY, KBaJpaTHOMY, METO/ PA3JIOKEHHUS] HA MHOKHUTEIH, 3aMEHbI
NepEeMEHHOI ) IPU PEIICHUN TPUTOHOMETPHUYECKHUX YPAaBHEHHH.
YMeHue oTMedaTh Ha Kpyre peleHnus MPOCTEUIINX TPUTOHOMETPHUIECKUX
HEPaBEeHCTB.

O3HaKOMJICHHE C TIOHSATHEM OOpPAaTHBIX TPUTOHOMETPUYECKHUX (PYHKIUH.
W3yyeHune onpeneneHuii apkCUHyca, apKKOCHHYCa, apKTaHTeHCa YUCIa,
(dhopMyIMpoBaHHEe WX, H300paKEHUE HA SAMHIUYHON OKPYKHOCTH,
IPUMEHEHHE IIPU PEIICHUH YPaBHEHUH

Pasnen 6
MHOrorpaHHUKH U
KPYTJIbIC TeJia

31

Ornucanue U XapakTEePUCTHKA PA3IUYHBIX BUOB MHOTOTPAHHUKOB,
[IEPEYMCIICHUE UX JIEMEHTOB U CBOMCTB.

N300pakeHre MHOTOTPaHHUKOB U BBIIMIOJIHEHNUE TTOCTPOCHUS Ha
M300paKEHUSIX U MOJIEISIX MHOTOTPaHHHUKOB.

Brruucnenue JIMHEMHBIX 3JIEMEHTOB U YTJIOB B IPOCTPAHCTBEHHBIX
KOH(UTYpalusxX, apryMeHTUPOBAHNUE CBOUX CYXKICHHA.

XapakTeprucTuKa U N300pakeHNUEe CEUEHUS, pa38epmKU MHO2OSPAHHUKOS,
BBIYMCIICHHE IUIONIA/IeN TOBEPXHOCTEM.

[TocTpoenue nmpocrelmmx ceueHuit Kyoa, Npru3Mbl, TUPAMU/IBL.
[Ipumenenue (HakToB U CBEACHUN U3 MIIAHUMETPHUU.

O3HaKOMJICHHE C BUJJAMH CHMMETPHI B IIPOCTPAHCTBE, (DOPMYIIUPOBAHHE
ONpeJIeJICHUN U CBOMCTB. XapaKTEPUCTUKA CUMMETPUH TEJ

BpaIICHUsI 1 MHOTOIPAHHHUKOB.

[IpuMeHeHne CBOMCTB CUMMETPHUHM MPU PEIICHUH 3aad.

Hcnonbs3oBanue npuoOpeTeHHBIX 3HAHUH I UCCIIEOBaHUS U
MOJEJIMPOBAHUS HECTIOKHBIX 3a/1a4.

N300pakeHre OCHOBHBIX MHOTOT'PAHHUKOB U BBIITOJIHCHUE PUCYHKOB TIO
YCIIOBHSIM 33124

O3HakomIJIeHHE C BUAAMH TeJl BpalieHus1, GOpMyIupOBaHUE MX
ONPEACIICHUN U CBOWCTB.

dopMyIHpPOBAHHUE TEOPEM O CEUEHUU IIapa MIOCKOCTHIO U TIIIOCKOCTH,
KacaTelabHOM K chepe.

XapakTepucTrka U 1300pakeHue TN BpaIlleHUs, UX Pa3BEPTKU, CEUCHUSI.
Pemrenue 3a1au Ha TOCTPOEHUE CEUECHMI, BBIYUCIEHUE JJIMH, PACCTOSHHM,
yrioB, ionaaeil. [lpoBeneHne qokazaTenbHbIX pacCyKICHUM

MIPU PEIICHUH 3a/1a4.

[IpuMeHeHne cBOMCTB CUMMETPHH MPU PEIICHUH 33]a4 Ha TeJla BpalleHus,
KOMOMHAIHIO TEJI.

N3006pakeHre OCHOBHBIX KPYTIIBIX TEl U BHIINOJHEHNE PUCYHKA 110
YCIJIOBHUIO 3a/1a4M

Pemenue 3a1a4y Ha BRIYHMCIIEHUE TUTOMIAACH MIOCKUX (QUTYD C
MIPUMEHEHHUEM COOTBETCTBYIONTUX (GOPMYI U (PAKTOB U3 IJIAHUMETPHUH.
N3ydenne TeopeM 0 BEIYUCICHUH 00bEMOB IPOCTPAHCTBEHHBIX TEll,
perieHue 3a1a4 Ha MPUMEHEHHE (OPMYIT BBIYUCICHUS 00bEMOB.
Nzydenne hopmyn 11t BBIYUCIEHUS TUIOIIA/IeH TOBEPXHOCTEM
MHOTOTPAaHHUKOB U TE€J BPAICHHUS.

O3HaKOMJIEHHE ¢ METOJIOM BBIYHCIICHUS TUIOIIA U TIOBEPXHOCTH Cephl.
Pemenue 3aga4 Ha BEIYKMCIIEHUE TUIONIAJEH TOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEJ

Paznen 7
Hauana

33

O3HaKOMIIEHHUE C IOHSITHEM npeaciia (l)yHKLII/II/I B TOYKEC. HCIIPCPBIBHOCTDH
bynximm,
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MaTEMaTHYICCKOI'O
aHajln3a

muddepennmpyemoctsb GyHKuu. [IponsBoaHas GyHKIIMHM B TOUKE.
KacatenpHas k rpaduky Qynkiun. ['eomerpudeckuit 1 Gu3nyecKuii CMbICT
MIPOU3BOIHOM. BhIUMCIIEHIE TPOM3BOIHBIX SJIEMEHTAPHBIX (DYHKITHIA.
YcBoenue npaBwi qudGepeHIIpOBaHUS.

O3HaKOMJICHHEM C MTOHITHEM BTOpast Ipou3BoaHas. M3ydenue u
(bopMyIHpOBaHUE €€ MEXaHUYECKOTO U TEOMETPHUECKOTO cMbIcia Toukn
IKCTpeMyMa (MakCcUMyMa U MUHUMYMa). [IpuMeHeHre por3BOTHON /ISt
WCCIICIOBAHMSI SJIEMEHTAPHBIX (PYHKIMI HA TOUYKH SKCTPEMyMa,
HauOoJIbIIICe U HANMEHbIIIEEe 3HAYCHHUE.

Pa3pgen 8
Nurterpan
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O3HakoOMJIEHHE C IOHSITUEM UHTErpaia u mepBooOpa3HOM.

W3yuenue mpaBuiia BEIYKUCICHUS TIEpBOOOpa3HOii U TeopeMbl HproToHa—

JletiOHuIA.

Pemenue 3a1a4 Ha CBS3b IEPBOOOPA3HOM U €€ MPOU3BOIHOMN, BBIYMCICHUE
nepBooOpa3HON ISl TaHHOW (DYHKIIHH.

Pemienue 3a1a4 Ha MPUMEHEHUE UHTETPalIa IS BBIYMCICHUS (PHU3UUECKUX
BEJIMYUH U IUIONIaeH

Paznen 9
BeposatrnocTs u
CTaTUCTHUKA,
JIOTHKa,
KOMOWHATOPHKA

14

O3HaKOMJIEHHEM C IIOHSITUEM YCJIOBHAs BEpOsATHOCTh. [Ipumenenune
IIpaBWJIa YMHOXKECHHSI BEPOSITHOCTEN, BOPMYJI IIOJTHON BEPOSTHOCTH.
®opmyina baneca.

Pemenue 3ana4y Ha BBIYMCIEHUE TUCKPETHON CIIy4aiiHON BEJIMYUHBI U
pacnpenenenus. CoBMecTHbIE pactipeseneHus. Pacnipenenenue cymmsl u
IIPOU3BEICHUS HE3aBUCUMBIX CIIy4alHbIX BeIM4YMH. MaTemaTtnueckoe
O’KMJIaHHE U JUCIIEPCUS CIIy4aliHOW BEJIMYMHBI. MaremMaTnueckoe
OKUJAHUE U JUCIIEPCUS CYMMBI CIIy4YailHbIX BEJIINYMH.

bunaphas ciryyaiiHasi BenuuuHa, pacrpenaeneHue bepnyiuu.
I'eomeTrpuueckoe pacnpenenenne. buHOMHalIbHOE pacpeesIEHUE U €T0
cBoyicTBa. HenpepsIBHBIE CiydaliHbIE BEIMYHUHBL. [ [IIOTHOCTE BEPOSITHOCTH.
@yHKuMs pacnpeneneHus. PaBHoMepHOe pacnpeeiieHue.

HopMmanenoe pacnpenenenne. @ynknus Jlannaca. [Tapamerpsr
HOPMAaJIbHOTO pacnpezeneHus. [IpuMepsl cirydaiiHbIX BEIUYHH,
MOTYMHEHHBIX HOPMAJILHOMY 3aKOHY (IIOTPEIIHOCTh U3MEPEHUH,

poct uenoBeka). KoBapuarust 1Byx ciaydaiHbIX BeTU4UH. M3yunuTh
NoHsATHE 0 KO3 dunnente koppensanuu. CoBMeCTHbIE HAOII0ICHUS
JIBYX CIIy4alHBIX BEJTUYHMH

Paznen 10
YpaBHeHud U

HCEpPAaBCHCTBA
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O3HakoMJIEHHE C MPOCTEHIIMMH CBEJCHUSAMHU O KOPHSX alredpanyeckux
YPaBHEHUH, TOHATUSMH UCCIEA0BAHUS YPABHEHUN U CUCTEM ypaBHEHUM.
N3ydeHnne Teopun paBHOCHIIBHOCTH YPABHEHUH U €€ IPUMEHEHUS.
[ToBTOpEHME 3anMCH pelIeHNs CTaHAAPTHBIX YPaBHEHU, TPHEMOB
npeoOpa3oBaHusl YpaBHEHUH JUIsl CBEACHUS K CTAaHJAPTHOMY YPAaBHEHHMIO.
Pemenue panoHaabHbIX, HPPALMOHAIBHBIX, IOKA3aTEIbHBIX U
TPUTOHOMETPUUECKUX YPABHEHUM U CUCTEM.

Hcnonb3oBanue cBOMCTB U rpadukoB PyHKUIUN ISl peLIEHUS] YpaBHEHHH.
IloBTOpEHNE OCHOBHBIX IPUEMOB PEIICHUS CUCTEM.

Pemenue ypaBHeHU! ¢ MpUMEHEHHUEM BCeX MPUEMOB (pa3sioKeHUs Ha
MHOYKUTEJH, BBEJICHUS HOBBIX HEM3BECTHBIX, I10ICTAHOBKHU, TpapUUECKOro
METO/a).

Perienue cuctem ypaBHEHH ¢ MPUMEHEHUEM Pa3IMYHBIX CIIOCOOOB.
O3HakoMJIeHHE ¢ OOUIMMH BOIIPOCAMU PELICHHS] HEPABEHCTB U
HCIOJIb30BaHUE CBOMCTB U TpauKoB (DYHKIIHMI IPU PELIEHUH HEPABEHCTB.
Pemniennie HepaBEHCTB M CHCTEM HEPABEHCTB C MPUMEHEHUEM Pa3IUYHbIX
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CII0c000B.
HpI/IMeHeHI/Ie MAaTEMATUYCCKUX METOOA0B IJIA peIJ_ICHI/IH conepxcaTeanblx

3a/1a4 U3 pa3IuYHbIX 00JacTeil HayKu U nMpakTuku. HTepnpeTupoBanue
pe3yJIbTAaTOB C YYETOM PEATbHBIX OrPAHUYCHUM
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3. VCJIOBMS PEAJIM3AIIAN OBIIEOBPA3OBATEJIBHOMN YYEBHOM
TACIATITAHBI

3.1. MaTepuaJIbHO-TEXHHYECKOE 0OecevYeHHe:

Jlist peanu3anyiy mporpaMmbl Y4eOHOM TUCIUTUIMHEI B HAIMYUU UMEETCS y4eOHbBINH KaOUHET
MaTE€MaTHKH. [Tomemenue KaOuHeTa YOBJIETBOPSIET TpeOOBaHUAM CanurapHo-
anuaeMuoornYeckux npaBmwil U HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ocHalieHO THIIOBBIM
o0opymoBaHUEM.

Oo0opynoBanune yueOHOro KabuHeTa M padoUMX MeCT KaOMHeTa:

- 1ApTHI;

-CTYJIbS;

- I0OCKa ¢ MAarHUTHOW MOBEPXHOCTHIO;

- pabouee MeCTO IpernoiaBaTers;

-HarJsiiHbIe TocoOus (yueOHUKHU, OTIOPHBIE KOHCIIEKTHI-IIJIaKaThl, CTEHbl, KAPTOUYKHU, Pa3daTOYHbIN
MaTepuai, KOMIIEKThI IPAKTHYECKUX padoT).

- JI0CKa C MarHUTHOW MOBEPXHOCTHIO;

- KOMIUIEKT U3MEPUTEITBbHBIX HHCTPYMEHTOB: JIMHEMKA, TPAHCIIOPTUP, YTOJIbHUK, [IUPKYJIIb;
TexHu4yeckune cpeacTna:

- MYJBTUMEIUNUHBIN IPOEKTOP;

- KOMIIBIOTEP;

- IPOEKIIMOHHBIN YKPaH;

- KOJIOHKHU.

KoMiuiekT y4eOHO—MeTOAUYeCKOH JOKYMEHTAIlUM:

-paboyas nporpamma y4eOHOM TucHuIunHbl «MaTtemaTrukay

- TEeMAaTHYECKOE IJIAHUPOBAHUE;

- METOJUYECKUE YKA3aHUs MO0 MPAKTUUECKUM 3aHATHSM.

- IpOorpaMMa U METOJUYECKHE YKa3aHUs [0 BHEAYJUTOPHON CaMOCTOSITENbHOM paboTe
CpencrBa KOHTPOJIS:

- KOMIUIEKT KOHTPOJBHO — U3MEPUTEIIbHBIX MAaTEPUAJIOB TI0 TUCHIUTLIINHE;

- KOMITJIEKT IPAaKTHYECKUX padoT;

- KOMIUIEKTBI TECTOB IO pa3zesiaM JTUCUUILIAHBI.

Harasignbie nocodus:

—IUTaKaThl, TAOIUIIBI, CXeMbl, GoTorpaduu, KapTOUKH, JIOTUYECKUE CTPYKTYPHI;

3.2. UndopmaniuoHHoe o0ecreyeHHs peaaTu3auuu NporpaMmbl
3.2.1 OcHOBHEBIE IEUYaTHLIE U3JAHUS
1.Anre6pa u Havana ananuza.10-11 kn. Anumos m.A., Komsirun KO.M. u ip M.: TIpocsenienue,

2018r
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2.I'eometpus 10-11 i : JI.C. Atanacan, B.®.byry3oB u ap- M.: IIpocsemienne, 2018r
3.2.2 OCHOBHBIE 3JIEKTPOHHBIE U3IAHUS

1.
2.
3.

Marematrka B OTKpbITOM KoJutepke http://www.mathematics.ru

OO6mepoccuiickuii MaTeMaTndeckuii mopran  http://www.mathnet.ru

Enunas xomrekuuu nudpoBhIX 00pa3oBaTelbHbIX pecypcoB www. school-collection. edu.
ru

WNudopmannoHHblie, TPEHUPOBOYHBIE U KOHTPOJIbHBIE MaTepuasibl  www. fcior. edu. ru

3.2.3 JIOnOJIHUTEIbHBIC HCTOYHUKHI
Mopnkosuu A.I'. Anrebpa n Hayana MareMatudeckoro adaimsa. Yacte 1. Yue6nuk10-11

K1.-M.,2017

Mopnkosuu A.I'. AnreOpa n Hayana MaremMatiudeckoro anaimsa. Yacts 2. 3agaunnk10-11
Kki1.-M.,2017

CmupnoBa .M, CmupnoB B.A I'eometpust 10-11 ki1 — Muemo3una, 2018

Kommoropos A.H. u ap.. 10 (11) k1. — M., 2019.

3.3. Opranu3anusi 00pa3oBaTebLHOIO Mpouecca

Nzyuenne obmeoOpazoBaTenbHON y4eOHOW TUCIMIUIMHBI MPOBOAUTCS Ha TMEPBOM U BTOPOM

Kypce Ha IPOTSHKEHUU 4 CeMECTPOB U 3aBEPILIAETCS SK3aMEHOM.

OCHOBHBIMH METOAaMU 06y‘~ICHI/I${ SABJIFOTCA  CJIOBCCHBIC, HAIJIAAHBIC, PCIPOAYKTUBHBIC

MCTOBI O6y‘IeHI/IH, IIpaKTU4YCCKasa pa60Ta CTYACHTOB, METOJ HpO6J’IeMHOl"0 o6yquI/151
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http://www.mathnet.ru/

4. KOoHTpOJIb M OLICHKA Pe3yJ1bTATOB 0CBOCHHs 00111e00pa30BaTe/IbHON y4eOHOMH
AUCHHUILINHBI

Pe3yabTaThl 00y4eHus MeToabI OLIEHKH

I1P6 01 OrneHka pe3yabTaTOB YCTHBIX OTBETOB,

I1P6 02 pelieHus 3a1a4 (B TOM 4KCIIe

I1PG 03 npo(hecCHOHaTbHO OPUEHTUPOBAHHBIX ),
I1P6 04 KOHTPOJIbHBIX padoT, 3aIaHnil HK3aMeHa
I1PG 05
[1PG 06
[1P6 07
[1P6 08
ITPy 01
ITPy 02
ITPy 03
[TPy 04
ITPy 05
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5. MEPOIIPUATUSA, 3AIIVIAHUPOBAHHBIE HA ITEPUO/I PEAJIM3AIINHN

OBIIEOBPA3OBATEJILHON YYEBHOM JUCIHUILIMHBI

COI'JTACHO KAJIEHIAPHOMY ILJTAHY BOCHUTATEJBHOM PABOTHI

Hara Cooepoicanue u gpopmoi Mecto Koawbl
oessmenbHoOCmu nposeaenusi | JIP
Cooepoicanue - obwasn xapaxmepucmuxa
Meponpusimusl.
Dopmul: Hanpumep, yueOHas IKCKYPCUs (8UpMYanbHasl
9KCKYPCUsL), OUCKYCCUSL, NPOEKMHAS cecCusl, Y4eOHasl
NPAKMUKa, npou3800CmMeeHHAsl NPAKMUKA, YPOK-
KOHYepm, 0en06as uzpa, cemunap, CmyoeHueckas
KOH@epenyust u m.o.
14.11- IIpoBeneHME OTKPBITHIX YPOKOB, KJIIACCHBIX YacCOB, Kabuner
20.11.2022r. KOHKYPCOB B paMKax JE€KaJibl. Nel
Arnpens IIpoBeneHMe KIacCHOrO Yaca MPUypPOYEHHOIO K JHIO Kabuner
2023r KOCMOHABTHKHU. Nol
Maii 20231 [IpoBeneHne KIIacCHOro yaca NpuypOYEHHOTO K JTHIO Kabuner
paauo. Nel
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Tembl pepepaTon
HenpepsiBHBIC 1pOOH.

[TapanmnensHOE MPOSKTUPOBAHHUE.
CpenHue 3HaYCHUS U UX IPUMEHEHUE B CTATHUCTHKE.

BekTopHoe 3a1aHue NPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE.

CrnosxeHue rapMOHUYECKUX KOJIeOaHuH.

I'paduueckoe penieHne ypaBHeHUN 1 HEPABEHCTB.
CxeMbl OBTOPHBIX UCTIbITaHUN bepHyiu.
HccenenoBanue ypaBHEHH U HEPABEHCTB C IAPaMETPOM.

TeMbI TOKJIA10B

[TpaBusbHBIE U TOTYNPABUIBHBIE MHOTOTPAHHUKHI
Konnveckue ceueHHs U UX NPUMEHEHHE B TEXHUKE
[TpuMeHeHHe CIIOKHBIX MPOLEHTOB B CTATUCTUKE
[Tonsarue nuddepenimana u ero NPUMEHEHUSI.

IMPUJIOKEHUE
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