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1. MTACIIOPT NPOT'PAMMBI YUEBHOI'O IIPEIMETA
II1.02. MaTemaTuka

1.1. O6sacTh IPpUMeEHEHUsI TPOTrPaAMMBbI

Pabouas mporpamma yuebHOro mpeamera I1/1.02. Marematuka paspaboTaHa Ha OCHOBE
TpeOoBaHuil (enepaibHOrO0 rocydapCTBEHHOTO 00pa3oBaTENbHOTO CTaHJAPTa CPEAHEro OOIIETro
o0Opa3oBaHMs, YTBEPXKICHHOTO MpHKa3oM MHUHHCTEPCTBA 00pa3oBaHus W Hayku Poccuiickoii
Oenepannn oT 17.05.2012 Ne 413; [IpumepHOt OCHOBHO# 00pa30BaTEIBHOM MPOTPaMMBbl CPEIHETO
obmero  oOpa3oBaHWs, OJOOPEHHON  pemieHHeM  (elepaibHOTO  y4eOHO-METOIUIECKOTO
o0beMHeHHs o o01emMy oOpa3oBaHuio (mpoTokos oT 28 wuioHs 2016 r. Ne 2/16-3); IIpumepHoit
nporpaMMbl  001eo0pa3oBaTeibHOM yueOHOH aucuuiuimHbl «MaTtemaTuka: aiaredpa W Hadana
MaTeMaTUYECKOT0 aHalln3a, FeOMEeTpHs» i MpodeccHOHAbHBIX 00pa30BaTeNIbHBIX OpraHU3aIui,
pexkomennoBanHoi OI'AY  «DPUPO» ans  peanusanuu  OCHOBHOM  MpodecCHOHANbHOM
oOpazoBarenbHoil mporpammbel CIIO Ha 6a3e OocHOBHOro o001Iero oOpazoBaHusl C MOJIYyYCHHEM
cpenHero oo6Omero oOpa3oBaHus (mporokon Ne3 ot 21 wmrons 2015 r.); Pekomenmammii 1o
OpraHMu3aIy MMOIYYeHUs CpeHero oOuiero oopa3oBanus B Mpeaenax OCBOCHUS 00pa30BaTENIbHbBIX
IPOTPaMM CpelHETo MpodeCcCHOHATHLHOr0 00pa3oBaHus Ha 0a3e OCHOBHOTO 00IIETro 0Opa3oBaHUs C
yueToM TpeboBaHui (heaepaibHBIX TOCYIapCTBEHHBIX 00pa30BaTebHBIX CTAHAAPTOB U MOIy4aeMOM
npodeccun WIH CIEHaTbHOCTH CPEIHEro MpogecCHOHAIBLHOrO 00pa30BaHUS B COOTBETCTBUHU C
nucbMoM JlemapTaMeHTa rocyAapCTBEHHOW MONUTHKUA B cdepe MOATOTOBKH pabouux KaJpoB H
JI1O Muno6puayku Poccun ot 17.03.2015 Ne 06-259.

[IporpamMma o0611e00pa3oBaTENbHOrO y4eOHOrO MIpeaMeTa MpelHa3HayeHa g H3y4eHUs
[1/1.02. Matematuka B npodeccuoHaIbHBIX 00pa3zoBarenbHbIX opranuzamusax CI1O, peanu3yronmx
o0pa3oBaTeNbHyI0 MPOrpaMMy CpeAHero olmiero oOpa3oBaHHUsS B MpeesiaXx OCBOCHUS OCHOBHOM
npodeccuonaibHoi  oOpazoBarensHol mporpamMmbl CIIO (OIIOIT CIIO) Ha 6a3e OCHOBHOIO
oOmiero oOpa3oBaHMsI MPU TOJATOTOBKE CIEIHUAIKMCTOB CpPEJHEr0 3BEHA M0 CIENHAIbHOCTSIM
coruanbHo-3koHOMUYeckoro npoduist 38.02.07 bankoBckoe neno.

1.2. Mecto y4eOHOro mpeaMera B CTPYKType OCHOBHOIl Npo¢ecCHOHAIBLHOMI
o0pa3oBaTe/IbHON MPOrPaMMBbI:

VYuebnsrit npeamer I1J1.02. MaremaTnka uzyuaercs B oduieoopazoBarenbHoM 1ukie OITOIT
CIIO na 6a3e ocHOBHOTrO 00I1Iero 00pa3oBaHus ¢ MOJYYEHUEM CpeIHEro olIiero o0pa3oBaHus Kak
yuyeOHas JTUCHMIUIMHA COLMAJIbHO-3KOHOMUYECKOTO Npoduis Ha YIIYyOJEeHHOTO  YpPOBHSA
poeCCHOHAIBHOTO 00pa30BaHUsI.

1.3. Hean u 3agaum y4eOHOro mnpeaMera— Tpe0OBaHHUSI K pe3yJbTaTaM OCBOCHHUS
y4eOHOro npeamera:

Conepxanue nporpammsl [1/1.02. MartemaTHka HampaBlI€HO Ha JIOCTH)KEHUE CIICAYIOIIMX
Leneu:

JIMYHOCTHBIX:

JIP.4 ChopMUPOBAHHOCT MHPOBO33PEHMSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAyKd M OOILIECTBEHHON MNpaKTHUKH, OCHOBAaHHOTO Ha JHMallore KyJlbTyp, a TaKxke
pa3ianyYHbIX (OpM OOILIECTBEHHOI'O CO3HAHUS, OCO3HAHHE CBOET0 MECTA B MOJIIUKYIBTYPHOM MUDE;

JIP.S CdopMHUpPOBaHHOCTh OCHOB CaMOpPa3BUTHS M CAaMOBOCIIMTaHHMS B COOTBETCTBUU C
oOlIeYeIOBeUeCKUMH IIEHHOCTSIMU M HUJeallaMd  TpakJaHCKOTO 0O0IlecTBa; TOTOBHOCTh H
CHOCOOHOCTh K CAMOCTOSITEIIbHOM, TBOPUYECKOH M OTBETCTBEHHOM IEATEILHOCTH;

JIP.7 HaBbIkH COTpyIHHYECTBA CO CBEPCTHUKAMHU, NETbMHU MJIAJIIEr0 BO3PACTa, B3POCIBIMHU
B 00pa3oBaTeNbHON, OOIIECTBEHHO IOJIE3HOM, y4eOHO-HUCCIIe0BATENbCKOM, MPOSKTHON M JPYTruX
BUJIaX JESATENIbHOCTH;

JIP.8 HpaBcTBeHHOE CO3HaHME M TOBEJCHHE HAa OCHOBE YCBOCHMs OOIIEYEeTIOBEYECKUX
IICHHOCTEI;



JIP.9 T'0TOBHOCTh M CIIOCOOHOCTH K 0OOpa30BaHWIO, B TOM YHCJIE CaMO0Opa30BaHUIO, Ha
NPOTSDKEHUH BCEH KHU3HH; CO3HATENIFHOE OTHOIIEHHE K HENPEPhIBHOMY 00pa30BaHUIO KaK YCIOBHIO
YCHENTHON PO eCCHOHATBHON U 00IIIECTBEHHOM e TEeIbHOCTH;

JIP.10 DOcreruyeckoe OTHOIIEHWE K MHpPY, BKIIOYas JCTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTa, OOMIECTBEHHBIX OTHOIICHUH;

JIP.13 Oco3HaHHBIi BBIOOp Oynymiedi mnpodeccuu W BO3MOXKHOCTEH — peanu3anuu
COOCTBEHHBIX JKM3HCHHBIX IUIAHOB;, OTHOIIEHHE K TPO(PECCHOHATBHON JEATEILHOCTH Kak

BO3MOXXHOCTH  Y4acTUs B  PCHICHUH  JIUYHBIX,  OOIIECTBEHHBIX,  T'OCYIapCTBEHHBIX,
00IIIeHaIIMOHATILHBIX MTPOOJIEM;
MeTanpeIMeTHbIX:

M.1 yMeHue CaMOCTOSTEIBHO ONPEIENATh LENM JEATEIBHOCTM M COCTaBIATH IUIAHBI
JESTEIbHOCTH; CAMOCTOSTEIBHO OCYLIECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JESITEIBHOCTD;
UCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI [UIsl JOCTHI)KEHUS IOCTaBICHHBIX LENEH W peanu3aluu
IUTAaHOB JIESTEILHOCTH; BEIOMPAThH YCHEIIHbIE CTPATETHH B PA3JINYHBIX CUTYAlIUsX;

M.2. yMmeHue NpOJYKTUBHO OOLIAThCA M B3aMMOJEHCTBOBAaTH B IIPOLIECCE COBMECTHOM
NeSITeTbHOCTH, YYUTHIBATh MO3UIMH JPYTUX YYAaCTHHUKOB AEATENBHOCTH, d3()(HEKTHBHO pa3pemaTh
KOH(JIUKTHI;

M.3. BrajeHue HaBBIKAMU I[TO3HABATEIBHOH, Y4eOHO-MCCIEIOBATEIBCKOW M TPOCKTHOU
NeSITeIbHOCTH, HaBbIKAaMU pa3peleHus NpodsieM; CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIbHOMY
MOMCKY METOJIOB PELIEHUSI IPAKTUYECKUX 33]1a4, IPUMEHEHUIO PA3IMYHbIX METO/I0B IIO3HAHMUSI,;

M.4. TOTOBHOCTh M CIIOCOOHOCTb K CaMOCTOSATENbHON HMH(OPMAIMOHHO-IIO3HABATEIbHOM
NeSITeIbHOCTH, BJIaJICHHE HABBIKAMU MOJyYeHHS HEOOXOAMMON MH(OpMAIMK U3 CIOBapel pasHBIX
TUIIOB, YMEHUE OPUEHTUPOBATHCS B PA3IMUYHBIX UCTOUHUKAX MHPOPMALUHU, KPUTUUECKU OLIEHUBATh
¥ HHTEPIIPETHPOBATH HH(OPMAIIHIO, TOTYIAEMYIO U3 Pa3IMYHBIX HCTOYHHUKOB;

M.5. yMmeHHMe UCHONB30BaTh CPEACTBA HWH(POPMALMOHHBIX M KOMMYHHMKAIlMOHHBIX
texHosjoruil (nanee - MKT) B pelieHMM KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3ajjay ¢ COONIIOJIeHMEM TpeOOBaHUI  SPrOHOMHUKH, TEXHUKM O€30IaCHOCTH, TUIHMEHBI,
pecypcocOepekeHusl, MPaBOBBIX M ATHUECKUX HOPM, HOPM MH(GOPMAITMOHHON 0€3011aCHOCTH;

IIPEIMETHBIX:

npeaMeTHbIe:

I1.1 copMupOBaHHOCTH MPEICTABICHUN O MaTeMaTHKe KaK 4YaCTH MUPOBON KYJIbTYPHI U O
MECT€ MAaTeMaTUKU B COBPEMEHHOM LUBWIM3AIMH, O CHOCO0ax ONUCAaHUS Ha MAaTeMaTHYECKOM
A3BIKE SBJICHUI PEaJIbHOIO MUPA;

I1.2 chpopmMupoBaHHOCTH MPEICTABICHUM O MAaTEMATUYECKUX MOHATHUSAX KaK O BaXKHEHIINX
MaTEMaTHYECKUX MOJENAX, MO3BOJISIONIMX OMMCHIBATh U M3Yy4aTh pPa3HbIE IPOLECCHl U SBIICHUS;
MOHMMAaHKE BO3MOKHOCTH aKCHOMaTHYECKOT0 MOCTPOCHUSI MAaTEMaTHUYECKUX TEOPUI;

I1.3 BageHne MeTonaMu TOKA3aTeNbCTB M aJTOPUTMOB PELICHUS; YMEHHE UX NPUMEHSATH,
IIPOBOAMTD JJOKA3aTENbHbIE PACCYKACHUS B X0/1€ PELLICHUS 3a1a4;

I1.4 BnaneHue cTaHAAPTHBIMM INPUEMAMH PEUICHMS PAallMOHAIBHBIX U WPPALUOHAJIBHBIX,
MOKAa3aTeNbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YypPAaBHEHUH U HEPaBEHCTB, HX CHCTEM;
MCIIOJIb30BaHNE TOTOBBIX KOMIIBIOTEPHBIX IPOTPaMM, B TOM 4YMCIE JUIS TOUCKA IYTHU PELICHUS U
WUTIOCTPAINK PEIlieHUs] ypaBHEHUN 1 HEPaBEHCTB;

II.5 chopmMupoBaHHOCTH MpenCTaBIEHUH 00 OCHOBHBIX MOHATHAX, MJIEIX U METoJax
MaTE€MaTH4YeCKOro aHaIN3a;

I1.6 B1aseHue OCHOBHBIMH IOHATHSAMHU O IUIOCKMX M NPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX
¢durypax, MX OCHOBHBIX CBOMCTBax; C(OPMHUPOBAHHOCTh YMEHHS pacrno3HaBaTh Ha yepTexax,
MOJENIIX W B peaJlbHOM MHpE TreoMeTpuyeckue (Urypbl; NMPUMEHEHHE HW3YYEHHBIX CBOMCTB
reOMeTpUUECKUX GUryp u GopMys Ijs pelieHHs] FTeOMETPUUECKUX 3aad U 33/1a4 C MPaKTHYECKUM
COJIep’KaHUEM;



II.7 cdhopMupoBaHHOCTh TIPEACTABICHUN O TMpoIeccaXx W  SBICHUAX, HMMEIONIUX
BEPOSTHOCTHBIN XapakTep, O CTATUCTHYECKUX 3aKOHOMEPHOCTSX B PEaIbHOM MHpE, 00 OCHOBHBIX
MOHATHUSIX AJIEMEHTAapHON TEOPHH BEPOSTHOCTEH; YMEHHUH HaxXOOuUTh M OLEHUBATH BEPOSTHOCTU
HACTYIUICHUSI COOBITUH B NMPOCTEUIIMX MPAKTHYECKMX CHTYalUSX W OCHOBHBIE XapaKTEPHUCTUKU
CIIy4aifHbIX BEJTUYMH;

II. 8 BiageHue HaBBIKAMU HCIIOJIB30BAHMSI TOTOBBIX KOMIIBIOTEPHBIX IIPOIpaMM IIpU
pEeIlIeHUH 3a/a4;

I1.9 chopmMupoBaHHOCTh TPEACTABICHUH O HEOOXOAMMOCTH JIOKAa3aTeIbCTB  MpPHU
000CHOBAaHUH MAaTEMAaTUYECKUX YTBEPXKIACHUU M POJM aKCUOMATHKU B MPOBEICHUU JEAYKTUBHBIX
pacCyXIECHUI;

I1.10 cdhopMUPOBAaHHOCTH MOHSITUMHOIO amnmapara II0 OCHOBHBIM pa3zjeiiaM Kypca
MaTeMaTHKH; 3HAHUH OCHOBHBIX TeopeM, (OpMyN U YMEHHS MX NMPUMEHSTh; YMEHHUsS JTOKa3bIBATh
TEOpPEMBI U HAXOJUTh HECTaHAAPTHBIE CIIOCOOBI pEIeHUs 3a/1a4;

I1.11 cdopmMHpOBaHHOCTE YMEHHH MOJENIHUPOBATh pealibHble CHTYallud, HCCIEI0BATh
MIOCTPOCHHBIE MOJIENIU, HHTEPIIPETUPOBATH MOJIYYEHHBIH PE3yIbTaT;

I1.12 chopmupoBaHHOCTH NpPEACTABICHUNA 00 OCHOBHBIX MOHATHSX MAaTEMaTHYeCKOTO
aHalM3a M MX CBOMCTBaX, BIAJCHHE YMEHHEM XapaKTepHU30BaTh TIOBEJACHHE (PYHKIIHIA,
MCII0JIb30BAaHUE MOJYYEHHBIX 3HAHUM JUIsl ONUCAHMSI U aHAJIM3a peaJIbHbIX 3aBUCUMOCTEN;

I1.13 BiageHne yMEHUSIMU COCTaBJICHHSI BEPOSTHOCTHBIX MOJIEJEH MO YCIOBHIO 3aJaud U
BBIUMCJIEHUSI BEPOATHOCTH HACTYIUIEHHUS COOBITUH, B TOM YHCJIE C MPUMEHEHHEM (OopMyIl
KOMOMHATOPUKH U OCHOBHBIX TEOPEM TEOPUHU BEPOSITHOCTEH; MCCIENOBAHUS CIy4ailHBIX BEITMYUH
10 UX PacHpeeICHHUIO.

1.4. Kotu4yecTBO 4acoB Ha 0OCBOEHHME IPUMEPHOIl MPOrpaMMbl Y4eOHOI 0 NpeaMera:

MaKCHUMaJIbHOW yueOHOU Harpy3ku oOydaromierocs 232 yaca, B TOM YUCIIE:

00s13aTeNbHOM ayIUTOPHON yueOHOM Harpy3ku oOydaromerocs 195 yacos;

KOHCYJbTaIuu — 18 4acos;

CaMOCTOSITENIbHOM paboThl 00yUaroerocs — 7 4acoB



2. CTPYKTYPA U COAEP/) KAHUE YYEBHOI'O ITPEJIMETA

.02 MaTtemaTnka
2.1. O0bemM y4eOHOro npeaMera M BUJIbl y4eOHOH padoThl
Buna yueOHoii padoThl Oobvem uacos

MaxkcumanbHasi yueOHasi HAarpy3ka (Bcero) 232
O0s13aTesIbHAsI Ay AUTOPHAs YueOHasi Harpy3Ka (Bcero) 195
B TOM YHCIIE:

[IPAKTUYECKUE 3aHATUS 92
Koncynpranuu 18

[TpomexxyTouHas arrectanus B popMe 3K3aMeHa




2.2. TemaTnueckuii IIaH U coaep:xanue yyeOnoro npeamera I1/1.02. MaremaTuka

HaunmeHoBaHue pa3jesioB u Copaepxxanne yue0HOro MaTepHaJia, JJabopaTopHble H MPaKTHYeCKHe padoThl, caMocTosAATeIbHASA padoTa O0bem
TeM o0yualomuxcs, KypcoBasi padot (IpoeKT) (eciu npedycmMompeHvt) 4acoB
1 2 3
1 CemecTp
Pasnea 1. UcTopust MaTeMaTHKH
Tema 1.1 BosuuknHoBeHue | Coaeps:kaHue y4eOHOro MaTepuaJa
apudmMeTHUKM U reOMeTPHH. Maremarnka B HayKe, TEXHUKE, 9KOHOMHKE, HH()OPMAITMOHHBIX TEXHOJOTHSIX U MPAKTUIECKOU AedarenpHocTH. Llenmn u 1/1
3aJla4y¥ M3y4eHus: MareMatuku npu ocoeHun npodeccuii CI10 u cnermansrocteit CI10
KonTpoasnas padora Nel 1/2
Paznes 2. Uncsia u BbIpakeHHs
Tema 2.1. PazBuTHe NOHATHS 0 YHUCJIE
Tema 2.1.1 Heasle wu | Cogep:xkaHue ydyeOHOT0 MaTepuaja 2/4
pauMoHaIbHbIE yucaa. | HarypanbHble, nienble, paloHanbHble yncia. JeficTeust Hag npoosmu. eneHue ¢ ocratkoM. [Ipu3Haku nenuMocTa
JelicTBUTEbHBIE YHCJIA. yrcen. JIedcTBUTeNbHOE YUCII0, KOHEUHas! poOb, HppallMOHATIbHbIC YHCIIA.
IIpakTHyeckoe 3ansaTHe Nel 2/6
Apudmernueckue neicTBU Ha ynciaMi. [[pnOnmKeHHbIe BRIYHCICHMS.
Tema 2.1.2 Ilpudau:xennnsie | Comep:xxaHue yueOHOro Matepuasa
BBITHC/ICHUS. JleiicTBus Haa NPUOIMOKEHHBIMU YncIaMu. [IpuOInKeHHOE 3HaAUYCHUE BEJTUYMHBI U TIOTPEITHOCTH MPUOIKESHUIA. 2/8
AOCOIIOTHAS U OTHOCHUTENBHAS [TOTPEIIHOCTH.
IIpakTHyeckoe 3ausTHe No2 2/10
Haxoxnenne npubImKeHHBIX 3HAYSHNH BEIMYNH Y TIOTPENTHOCTH BEIYHACIICHHN;
Tema 2.1.3 Kommiexchsble | Coaep:kaHue yueGHOro MaTepuaJia
4ucIa Onpenenenue. [leificTBUA HaJ KOMIUIEKCHBIMH yuciaMi. KOMIUIEKCHBIE YnClia B TPUTOHOMETPHUYECKOH U 2/12
MOKa3aTeIbHON Gopme.
IIpakTHyeckoe 3ansitue Ne3 2/14
JleiicTBHs HaJi KOMIUIEKCHBIMH YHCIIAMU
KonTpoannas padora Ne 2 2/16
Tema 2.2. KopHu, cTenenn u jorapugmsl
Tema 2.2.1. Kopau Conep:xanue yueOHOro MaTepuaJa
KopHu HaTypaibHOI cTerneHu U3 Yncia U ux cBoiicTBa. KopHU ¢ panmoHabHBIME [TOKa3aTessiMy, X cBoiictBa. Kopuu | 2/18
C ICWCTBUTEILHBIMU TTOKa3aTesiMi. CBONCTBA KOPHEH ¢ IEHCTBUTEIHHBIM ITOKA3aTEIICM.
IIpakTuyeckoe 3ausTue Ned 2/20
Brruncnenne u cpaBHeHUE KOpHEW. BbInonHeHne pacyeToB ¢ paiuKagamH.
Tema 2.2.2. Ctenenn Copaepxanne yueOHOro MaTepuasia
Crenenn ¢ panMoHAJIBHBIMUA TTOKA3aTeNsIMH, UX CBOHCTBA. CTeneHu C MeHCTBUTEIBHBIME ITOKazaTensmu. CBoHCTBa 2/22
CTETIeHH C JIEHCTBUTEIHHBIM MIOKA3aTeIIeM.
IIpakTH4eckoe 3ansiTe NeS 2/24
[IpeoOpa3oBaHusl BRIpaKEHUH, COIEpKAIMX CTEeNeHH. PelieHne noka3aTeibHbIX YpaBHEHHH.
Tema pa6otsl Hax UII. Coaepxxanue yueOHOr0 MaTepuaJia 1/25




Br160p Tem
HHIUBUIYAJIBHBIX MPOEKTOB

YcTaHOBOYHOE 3aHATHE: 1IeITH, 3a1a4H MPOEKTOB. [IoncK pobIeMHOro Mo U TEMBI, TPEOOBAHUS, CPOKH.
OO6cyxnenue u (HopMyJTUPOBAHUE OCHOBHBIX UJICH TIPOCKTOB.

Br16op TeM (HarmpaBIieHU# ) WHAUBUYaTbHBIX IPOCKTOB
[TapannensHOE MPOCKTUPOBAHUE.

Cpenuue 3HaYeHUS U UX IPUMEHEHUE B CTATUCTHKE.

BekrtopHoe 3amanue npsIMBIX U ITIOCKOCTEH B MPOCTPAHCTBE.
CrnosxeHue rapMOHHYECKUX KOJICOaHUM.

I'pacdnueckoe pemienre ypaBHEHH 1 HEPABEHCTB.

[IpaBuibHBIE 1 IOTYTIPaBUIIEHBIE MHOTOTPAHHUKH.

Konundeckue ceueHns U NX MPUMEHEHHE B TEXHUKE.

Tlonsrre aguddepeHImana 1 ero MPIIOKCHUS.

. Cxempl TOBTOPHBIX UCTIBITAaHUN bepHymu.

10. MaTemaTruecKuii OUIbsIpI

11. Mcrionp30BaHne MareMaTH4ecKuX IrpadoB B IPyrux HapaBIeHHIX
12. [ITaxmaThl U MaTEMaTHKA

13. MaremaTuka u Kpacora.

14. Jlornveckue 3a1a4d ¥ pobaeMa 1xX pelieHust y CTYACHTOB.

15. Buibl MaTeMaTUYECKUX FOJIOBOJIOMOK.

16. MaremaTrdecKkue XapakTEPUCTUKU €THIIETCKUX TUPaMUL.

VXA B W=

Tema  2.2.3  Jlorapugm. | Conep:xaHue yuedOHOro MaTepuaa

Jlorapudm uuciaa Jlorapudm umcima. OcHoBHOe norapudmMudeckoe ToxmecTBo. llepexom k HoBoMy ocHoBaHmio. Jlecsatuunbie u | 2/27
HaTypalbHbIe JorapudMel, uncio e. [IpaBuna geiicteuii ¢ norapudmamu. [loTernmposanue.
[MpakTHyeckoe 3ansitue Ne6 2/29
Haxoxenue 3Ha4eHni oraprgma no nporu3BoJIbkHOMY ocHOBaHUIO. [lepexo1 0T 0JJHOro OCHOBaHHS K IPYTOMY.
IIpakTyeckoe 3ansitue Ne7 2/31
Brruucnenue u cpasaenue gorapudmos. JlorapupmMupoBaHue v TOTCHUUPOBAHUE BBIPAKEHUI.

Tema 2.2.3 IIpeoopazoBanue | Conep:xaHue yueOHOro MaTepuasa

anredpanyeckux [IpeobOpa3zoBaHye palMOHATBHBIX, HPPAITMOHALHBIX CTEIIEHHBIX, MOKA3aTeIbHbIX H JIOTApH(OMUYECKUX BBIPAKCHHH. 2/33

BBLIPAKEHHi. IpakTu4eckoe 3ansaTHe Ne8 2/35
[IpeoOpa3oBaHue aredpandecKuX BhIPAKEHUN
Kontpoannas pa6ora Ne 3 2/37

Tema 2.3. OcHoBbl | Conep:kaHue y4eOHOro MaTepuaja

TPUTOHOMETPHH Pannannas mepa yria. 2/39
BpamarensHoe qBiKeHHE.
CuHyc, KOCHHYC, TAHT€HC ¥ KOTAHTEHC YHUCIIA.
IIpakTuyeckoe 3ausTue Ne9 2/41
PagnanHbIil METOJ H3MEPEHHsI YTIIOB BpaIllEHHsI U CBSI3b C TPalyCHONH MEpOH.

TEMA paootsl Hax UII. Copepxanne yueOHOr0 MaTepHaJIa

ITocTanoBKa LNy NMpoexTa COop m cucrteMaTu3alusl MaTeprajoB B COOTBETCTBHHM C HIEEH W THUIIOM HWHAMBHIYaJLHOTO MPOEKTa, MOI00p 1/42

nwiumoctpauuid. Onpenenenne u aHanu3 mpobiemsl. [loctaHOBKa 1eny mpoekTa. AHaNU3 UMeronIeica nHpopManuu u
MOUCK HHGPOPMALMOHHBIX JlakyH. lloMck onTumanabHOTO crmocoba JOCTHXKEHHS Lelld NpoeKkTa (aHanus3
QIPTEPHATHBHBIX PEIICHHUH), MOCTpOeHUEe anropurMa paesitenbHoctd. IlomaroBoe mnanupoBaHue paboT. AHanm3




pecypcos

Tema 2.4 Copaeprxanue yuedOHOro MaTepuajia 2/44
CymMa u pa3HOCTb YIJIOB. @opmynsl TpuroHoMmerpud. (OCHOBHbIE TPHUTOHOMETPHYECKHE TOKAeCTBa, (opMmyiabl mnpusenenuss CuHyc,
DopmMyJbl IOJTOBUHHOTO KOCHHYC M TAHT€HC CYMMBI U pa3HOCTU ABYX yrioB. CHHYC U KOCUHYC ABOWHOTO yria. opMysl MOJIOBUHHOIO yria.
yria [pakTuyeckoe 3ansaTue Nel( 2/46
[IpeoOpazoBaHme OCHOBHBIX TPUTOHOMETPHUIECKUX TOXKIAECTB. DOPMYIIBI IPUBEICHUS
Tema 2.5 IIpeoOpa3oBanus Coaep:xanue y4eOHOro MaTepuaJa 2/48
TPUTOHOMETPUYECKUX BreipakeHue TpUrOHOMETpPHYSCKUX (YHKIMIA dYepe3 Jpyrue TPUTOHOMETpUYEcKHe (YyHKIMU. BeipaxkeHue
BbIPasKeHM it TPUTOHOMETPUYECKUX  (YHKIHMHA  4Yepe3  TAaHICHC  MOJOBHMHHOTO  aprymeHra.llpeoOpa3oBaHuss  CyMMBI
TPUTOHOMETPHUYECKUX (PYHKIMH B MPOW3BENECHHE U MPOM3BEACHHUA B CyMMy. BbIpaskeHHe TPUTOHOMETPUYECKHX
yuknuii 4Yepe3 TaHreHc IMNOJOBUHHOr0 aprymeHTa IlpeoOpazoBanusi TpUroHOMeTpUUYeCKHX (YHKUMIA
[IpeoOpazoBaHusi  MPOM3BEINCHUS  TPUTOHOMETPUYECKMX  (QYHKIMA B cymMMmy. [loOHMKEHUS  CTENeHU
TpUroHOMeTprdecKkuX QyHKIwid. CyMMa, pa3HOCTh CHHYCOB U KOCHHYCOB
IIpakTyeckast padora Nell 2/50
[TpeobOpazoBaHue TPUTOHOMETPHICCKUX BBIPAKCHUI
Tema 2.6 Conep:xanue ydeOHOro MaTepuaJia 2/52
Ipocreiimue Uérabie u HedeTHble ¢QyHkumu. [lepuoauueckue QyHkiuu. PerieHune ypaBHEHUWN: cMHYyca, KOCHHYCA, TaHT€HCA U
TPUTOHOMETPHUYECKUE KOTadreyca.
ypasHeHusi. Pemenue IIpakTHueckas padora Nel2 2/54
TPUTOHOMETPHYECKHUX Pemenue mpocTeliux u IMHEHHBIX TPUTOHOMETPHUUECKUX YPaBHEHUH.
yYpaBHeHUIi
Tema padotTsl Hag UIL. Conep:xanue yueOHOro MaTepuasia 1/55
AHanu3 uMemouieics | [Torck onTUMAaIBLHOTO crocoba JOCTHKECHHUS 1IN IPOCSKTa (aHaJ'II/IS aIIbTCPHATHUBHBIX pemeHI/Iﬁ), IIOCTPOCHUE
HHpopMALHH 174 MOUCK | anropurma JesTenbHocTy. [lomaroBoe miaHupoBaHue pa60T. AHanu3 pecypcos. [lomarosoe mianupoBaHue pa60T.
I/IH(l)OpMaI.IHOHHbIX JAKYH AHanus pecypcoB
Tema 2.7 Conep:xanue yueOHOro MaTepuasia 2/57
IIpocreiiime [Ipocreiiiiie TPUrOHOMETPUUECKUE HEPABEHCTBA. APKCHHYC, QpKKOCUHYC, aDKTAHT'€HC YUCIIA.
TPUTOHOMETPUIECKHE IIpakTuyeckas paboraNel3 2/59
HEPaBEHCTBA Pemenre npoctelninx TPUrOHOMETPUYECKUX HEPABEHCTB.
KonTtposnnas padora Ned 2/61
Paznen 3. ®ynkuun
Tema 3.1 dynknumn. Copaepxanne yueOHOro MaTepHuasia
OO6nacte ompeseNeHdss ¥ MHOXECTBO 3HaueHWid; rpaguk (QyHKIMH, TocTpoeHue rpadukoB (QyHKIMH, 3amaHHBIX | 2/63
Pa3IMIHBIMHA CITOCOOAMH.
IIpakTHyeckoe 3ansTHe Nel4 2/65
[loctpoenue u urenne rpadukoB pyHknuid. MccnenoBanue QpyHkmm.
TEMA pa6otsl Han UII. Copaepxxanue yueOHOr0 MaTepuaJa 1/66

ITomaroBoe niaHupoBaHUe
pabort

Ananmu3 uMeronielicss nHGOpPMallMU U TIOUCK MH(OPMALMOHHBIX JakyH. [lomaroBoe rmiaHupoBanue padoT. AHaW3
pecypcos. [locTpoenue anropurma aesITeIbHOCTU

Tema 3.2 CBoiicTBa

Coaep:xanue y4eOHOro MaTepuaJia




(yHK1IUH. O6paTtHbie | MOHOTOHHOCTB, YETHOCTh, HEYETHOCTh, OTPAHUYCHHOCTD, EPHOANYHOCTE. [IpOMEXKYTKH BO3pacTaHus W yObIBaHUS, | 2/68
¢yHknum. HauOoJpllee W HaWMEHbLIEe 3HAYCHHUS, TOYKH OKCTpeMyMma. [paduueckas wunHTepnperanusa. [Ipumeps
(YHKLIMOHANBHBIX 3aBUCHMOCTEH B pealibHBIX MPOLeccax H SBICHUSAX. ApUPMETHUECKUE ONepauiy HaJ QyHKIUSIMH.
Crnoxnas ¢pynknusa (kommnosuius). [lorastre o HenpepbiBHOCTH GyHKIHK. OOIacTh onpefeNieHus 1 00JIacTh 3HAYSHHUH
oOpartHo#l pyHKINH.
I'paduk o6paTtHON QYHKIHH.
I[IpakTnyeckoe 3ansitue Nel5 2/70
CBoiicTBa TUHEWHON, KBaAPATHIHON, KYCOYHO-TMHEHHON 1 TPOOHOTMHEHHOW (DYHKITHIA.
IIpakTuyeckoe 3ansaTue Nel6 2/72
[Toctpoenne obpatHbIX GpyHKIMU U UX rpaduki. OOpaTHBIE TPUTOHOMETPUYECKHE (PYHKIHH.
Tema 33 Crenennble, | Coaep:kaHue y4eOHOro MaTepuaJa
NoKa3aTejbHbIe, Onpenenenunst yHKINUN, MX CBOMCTBA U TPa(uKH. 2/74
Jorapupmuyeckue u | [IpeoOpazoBanust rpadukoB. IlapamienbHblii TEepeHOC, CUMMETPUSI OTHOCHTENIFHO OCEH KOOpPIMHAT M CHUMMETPHS
TPUTOHOMETpPUYECKHE OTHOCHUTEJIFHO Hadajla KOOpAMHAT, CUMMETPHUS OTHOCUTEIBHO NMPSAMONW y = X, pacTsDKEHHE W CXKaThe BIOJb Oceil
pynkumnu. OOpaTHbIe | KOOpPAWHAT.
TPUTOHOMETPHYECKHe IIpakTnyeckoe 3ansitue Nel7 2176
$yHkuun [okazarenbHbie, TorapuPMHICCKHE, TPUTOHOMETPUIECKUE YPAaBHEHHUS M HEPaBEHCTBA.
Pasnes 4.YpaBHeHNs 1 HEPABEHCTBA
Tema 4.1 YpaBHenus u Copaepxanne yueOHOro MaTepuaJa:
CHCTEeMBbI YPaBHEHHI. PanmonaneHble, UppaunOHAIBHBIC, TOKA3aTEIbHbIE M TPUTOHOMETPUUECKUE ypaBHEHUS U cucTeMbl. PaBHOCHIIBHOCTE | 2/78
Hepasencts YpaBHEHUH, HEPAaBEHCTB, cucTeM. OCHOBHBIE NMPHEMBI MX PELICHUA (Pa3yioKeHHE Ha MHOMKUTEIH, BBEICHHE HOBBIX
HEM3BECTHBIX, TIOJICTAHOBKA, Tpaduueckuid MeToxm). ParnuoHanbHBIE, HppalMOHANbHBIE, [OKa3aTelbHbIE H
TPUTOHOMETpPUUECKHE HepaBeHcTBA. OCHOBHBIC IPHEMBI UX PELICHUSI.
IIpakTHyeckoe 3ansTHe Nel8 2/80
[IpeobpaszoBanue ypaBHeHuil. HaxoxaeHne KkopHell ypaBHEHUS.
[IpakTuyeckoe 3ausitue Ne 19 2/82
OCHOBHBIE IPHEMBI PEIICHUs] YpaBHEHUH. PellIeHne cucTeM ypaBHEHHH.
Tema 4.2 Copaepxanne yueOHOro MaTepuaJia:
Hcnonb3oBanue cBOMCTB M | MeTon nHTepBaioB. M300paxeHne Ha KOOPIWHATHOHN IUIOCKOCTH MHOXKECTBA PEIICHUI ypaBHEHHMH M HEPaBEHCTB C 2/84
rpa¢ukoB (PYHKUMHA NIPH | IBYMS IEPEMEHHBIMU U UX CUCTEM.
pelleHMd  ypPaBHEHMHd U
HEPaBEeHCTB.
KoHncynbrauuu
1. IlpeoOpa3oBaHus aaredpandecKux BBHIPAKECHHUH. 1/85
2. Pemenue nMHENHBIX YpaBHEHNUH U HEPABEHCTB. 1/86
3. Permenne TpUTrOHOMETPHYECKUX BBIPAKECHHE. 1/87
4. Pemenne TPUrOHOMETPHUYECKUX YPABHEHUH. 1/88
5. PermeHne TpUroHOMETPUUYECKUX HEPABEHCTB. 1/89
6. IIpeoOpa3oBanus rpaukoB QyHKIHU. 1/90
OK3aMeH 6/96




Hroro 3a 1 cemectp

MaxkcumanbHasi ydeOHas Harpy3Ka (Bcero)
Oos3aTesIbHAA ayIMTOPHAsSI y4eOHasi HArpy3Ka (Bcero)
B TOM 4MCJIe IPAKTHYECKHe 3AHATHSA

Pa0ora Hax MHIUBUAYAIBHBIM IPOEKTOM,
KOHCYJIbTAIlHH

96
80
38

D =

2 Cemectp

Paszgen 5. Di1eMeHThI MATEMAaTHYECKOI0 AaHAJIN3A

Tema 5.1
ITocaenoBaTeILHOCTH

Coaep:xanue y4eOHOro MaTepuaJa

2/2

CrniocoObl 3aJjaHusi W CBOIWMCTBA YHCJIOBBIX IOclienoBarenbHOcTeil. [loHsATHE O mpenene MociIen0BaTEILHOCTH.
Cy1ecTBoBaHME Ipe/esia MOHOTOHHON OrpaHMYEHHON mocienoBaTeabHOCTH. CyMMHUpPOBaHHUE MOCIEA0BATENIBHOCTEN.
BbeckoneuyHo yObIBaromasi reoMeTpHUecKasi IPOrPeccHsi U €€ CyMMa.

IIpakTuyeckoe 3anstue Ne2(
Beluncienns 4ieHOB MOcIe0BaTeNbHOCTH. YncioBas mocIe10BaTeIbHOCTh, CIIOCOOBI €€ 3aIaHHUS .

2/4

Tema 5.2 Ilpenen

Conep:xanue yueOHOro MaTepuaJia

2/6

[Ipenen mocnemoBatensHocTU. IIpenen ¢yHKIMM omHON MepeMeHHOW. beckoHeYHO Mailble M OSCKOHEYHO OOoJbIue
¢byaxmun. Teopemsr o mpenenax. ApudpMmeTndecKkue ACHCTBUS Haj TOCIenoBaTeabHOCTIMHU. [loHsATHE OeCcKOHEedHO
MaJIoi 1 OOJBIION BENUYHHE.

IIpakTHyeckoe 3ansTue Ne21
Pacckpritne HeonpenenenHoctu 0/0 u oo/, [Ipeen mocenoBaTenbHOCTH.

2/8

Tema 5.3 IIponzBoanas

Conep:kanue y4eOHOro MmaTepuasa

2/10

[onsiTHE 0 MPOU3BOAHON (QYHKINH, €€ TeOMETPHUYECKUN M (PU3UUECKUI CMBICI. Y paBHEHHE KacaTelIbHOW K rpaduKy
(dyHKINY.

Tema 5.4 IlpaBuna
BBIYHMCJIEHHUS MPOU3BOIHBIX

Copepxanne yueOHOro MaTepHuajia

2/12

HpOI/I3BOI[HI>Ie CYMMBI, PA3HOCTH, ITPOU3BCACHUS, YaCTHOTO. HpOI/I3BO,I[HLIe OCHOBHBIX DJICMCHTAPHBIX (I)YHKI_II/Iﬁ

IIpakTH4eckoe 3ansTHE No22
Pemenne 3a4a4 Ha NpaBUJIO BBIYHCIICHUS ITPONU3BOJHBIX

2/14

Tema padotsl nax UII.
Odopmienne pe3yabTaToB
MpoeKTa

Conep:xanue y4eOHOro MaTepuaJa

1/15

BrinonHeHne 3ariaHMPOBaHHBIX TEXHOJIOTHYECKUX onepanuil. Tekymuii KOHTpOoJIb KauecTBa COCTABICHHUS IIPOEKTA.
BHrecenue u3mMeHneHui (mpu He0OX0AMMOCTH) B pa3paboTKy npoekrta. OdopmiieHHE pe3yIbTaTOB IPOEKTa

Tema 5.5 IIpousBogHasn
CJIOKHOM (PyHKIIUM.

Coaep:xanue yueOHOro MaTepuaJa

2/17

[IpaBuito BEIYHCIIEHUS TPOU3BOIHBIX CIOKHBIX (DYHKIIUH.
[TpounsBogHas (GYHKINH YCIOKHEHO CTENEHBIO, apT'yMEHTOM.

IIpakTHyeckast pabora Ne23
BerurcieHue mponu3BOAHBIX CIOKHBIX (OYHKITHI.

2/19

Tema 5.6 IIpousBoanasi
TPUTOHOMETPHYECKOI
pynkumnu

Conep:xanue yueOHOro MaTepuaJa

2/21

HpOI/BBO}IHaﬂ CHHYC4, KOCMHYCAd, TAHI'CHCA U KOTAHT'CHCA.

IIpakTHyeckast padora Ne24
BrrurcneHe mporu3BOAHbBIE CJI0KHBIX TPUTOHOMETPUYECCKUX (YHKITHIA.

2/23

Tema padotsl Hax UII.

Conep:xanue yueOHOro MaTepuaJa

1/24




IMoaroroBka JlopaboTka MPOEKTOB C y4eTOM 3aMEeYaHWN W NPEUIOKEeHUH. PerneTHIMOHHO-KOHCYIbTaTUBHOE 3aHsATHe. V3ydeHue
Npe3eHTAIMOHHBIX BO3MOXHOCTEH HCIOIB30BaHMsI PE3YIbTAaTOB IPOEKTA.
MaTepuaIoB
HHIMBHUYAJILHOTO NIPOEKTA.
Tema 5.7 Metog Copaeprxanue yuedOHOro MaTepuasia 2/26
HHTEPBAJIOB MeTox HHTEPBAJIOB.
Tema 5.8 Kacarenbnas k Copaepxanne yueOHOr0 MaTepHaJia 2/28
rpaduxky pyHKoumn I'paduku dynkuuii. KacatenpHas.
Tema 5.9 IIpumenenne Copaeprxanue yued0HOro MaTepuajia 2/30
NPOU3BOAHOM K Hccnenoanne ¢hyHKIMI 1 TOCTpoeHHE TpaKOB UCTIONB3YS MOHITHE TIPONU3BOTHOM.
HCCJIeJ0OBAHNIO (PYHKIUI U
NOCTPOCHUI0 rPaPuKOB
Tema 5.10 Kpurnueckue Coaep:xanue y4eOHOro MaTepuaJia 2/32
TOYKH MakcuMyM, MUHUMYM, BO3pacTaHHUE, YObIBAHUE, SKCTPEMYMBI.
Tema 5.11 Bropasn Conep:xanue y4eOHOro MaTepuaJia 2/34
Mnpou3BoaHas, ee IIpumeps! KCHIONIB30BaHUS TIPOU3BOJHON I HAXOXKICHMs HAWIYYINEro PELICHUs B NPUKIAAHBIX 3anadax. Bropas
reoMeTPHYeCKHi 1 MIPOM3BOHAS, €€ TeOMETPHUECKUN 1 (PU3HUIECKUN CMBICIL.
duzuyeckuii cMbICII
Tema 5.12 Conep:xanue y4eOHOro MaTepuaJia 2/36
IlepBooGpasnas. CeoiictBo | [lepBooOpasHas. OcHOBHOE CBOICTBO MepBooOpa3Hoi. [IpaBria HaxoxkaeH!s TepBOOOPa3HBIX
1epBo00PA3HOIA.
Tema 5.13 Uurterpan. Conep:xanue yueOHOro MaTepuaJia 2/38
Heonpenenennsiii naTerpaj | Murerpan. HeonpeaeneHHbIH HHTETpal U €10 CBOWCTBA. Tabnuiia HeonpeJeieHHOTO HHTErpalia, MPaBUII0 BBIYUCICHUS
U ero cBoiicTBa HEOIPEJeJICHHOr0 HHTErpaa.
IIpakTHyeckast padora Ne25 2/40
Haxoxaenue HeonpeenéHHOro HHTErpana.
Tema 5.14 OnpeneéHHbIi Coaepxanne yueOHOr0 MaTepuaJia 2/42
HHTErpaJ v ero dopmyna Hetorona-Jlelioanna. OcCHOBHBIE CBOHCTBA M BEIYUCIICHHE ONPEICIEHHOT0 HHTErpaa
reoMeTpPHYEeCKHMii CMBICI MpakTuueckas padora Ne26 2/44
Brruucnenue onpeaenéHHOro HHTErpaa.
Tema 5.15 Boiuucienue Conep:xanue yueOHOro MaTepuaJa 2/46
IJIOIIAAH IIOCKUX Guryp ¢ | Beluucnenne rtuomann ImiockuX (GUTYp C TOMOIIBIO  ONPENeN€HHOTO WHTerpana. [IpaBuiio BbIYHCIICHUE.
TOMOIIBIO ONPeNeIEHHOT0 Hcnonb3oBanuu ¢popmynsl Hetotona-Jleliouunma.
HHTerpajia IIpakTnyeckas paGora Ne27 2/48
Brrunciienre omay miockux GUryp ¢ moMoIbio ONpeIeéHHOr0 HHTerpaa
Pa3nen 6. CTaTHCTHKA U TeOpHsi BEPOSITHOCTEI, JIOTHKA U KOMOMHATOPHKA
Tema 6.1. J1eMeHTBI KOMOHHATOPUKH
Tema 6.1.1 OcHOBHBIE Coaepxanue y4eO0HOr0 MaTepHaJia 1/49
MOHATHSA KOMOUHATOPUKH. 3a7a9n Ha TIOJICYET YMCIIa pa3MEIIeHNH, IEPECTAHOBOK, CoOUueTaHni. Perenne 3a1a4d Ha iepe0op BapHaHTOB.
IIpakTHyeckoe 3ausiTue Ne28 2/51

Pemenue KOM6I/IHaTOpHBIX 3aga4. PaBMeH.[eHI/I}I, COUCTAHUA U NICPCCTAHOBKH




IloaroroBka IMPE3CHTAUOHHBIX MaTCPHUAJIOB HHANBUAYAJIBHOT'O IIPOCKTA.

Tema 6.1.2 bunom Heiotona | Coaep:kaHue yueGHOro MaTepuaJa 1/52
U TpeyroabHuk Ilackasns @opmyrna 6uHoMa HeioToHa. CBoiicTBa OMHOMUHATBHBIX K0d(hdunmenToB. Tpeyromsauk Ilackais.
IIpakTuyeckoe 3ansTue Ne29 2
Pemenue 3agau na 6unoM Herotona u tpeyronpauk [ackans.
Tema 6.2. dnementsl Teopun | Coaeps:kaHue y4eOHOro MaTepuasa
BepOsITHOCTEN CoObITHE, BEpOSTHOCTH COOBITHA, CIIOKEHHE W YMHOXEHHe BeposTHocTel. [loHATHE O HE3aBHCHMOCTH COOBITHH. 2/54
JuckpeTHas cinyvaiiHasi BENMUYMHA, 3aKOH €€ PACIPEICIICHHUSL.
[pakTnyeckoe 3ansitue Ne 30 2/56
Brruncnenune BepositHocTel. [Ipukiianaele 3aiauu.
Tema paborer Hag HII. | KOHCTpYKTHBHBIN aHAIN3 BBITOJIHEHHOTO MTPOEKTA. 1/57
3amura  MuapuBuayanbHOro | OLieHKA KayecTBa BBIIOJHEHUS IPOEKTA.
TIPOEKTA IlonBenenue UTOroB.
Tema 6.3. J1eMeHTHI Conep:xanue yueOHOro MaTepuasa.
MaTeMaTH4eCKOn [IpencraBnenne maHHBIX (TAaONMWIBL, AWArpaMMBI, TpaduKh), TeHepalbHas COBOKYHMHOCTb, BBIOOpKA, CpeIHee 1/58
CTATUCTUKH apudmerndeckoe, menuana. [loraTue o 3agadax MaTeMaTHYECKON CTATHCTUKH.
IIpakTHyeckoe 3ansaTHe Ne31 2/60
Pemenne mpakTHYECKUX 33729 C IPUMEHEHHEM BEPOSTHOCTHBIX METOJIOB.
KonTpoabHasi pagota Ne5 2/62
Paszpnen 7. TekcTroBble 32824
Tema 7.1 Coaep:xxanue yueOHOro MaTepuaJa 1/63
Hcnonp3oBaTh A penieHus 3a1a4u HHPpOpPMAIHIo, TIPECTABICHHYIO B BI/Ie TEKCTOBON M CUMBOJILHOMN 3aITUCH, CXEM,
TaOIUI, aUarpaMM, TpaduKoB, PHUCYHKOB. JleWCTBOBaTh IO aITOPUTMY, COIEPXKAIIEMYCS B YCIOBHH 3aJadu.
Hcnonb30BaTh JOrHYECKHUE pAaCCYKICHHUS IPU PEIICHUH 3aIa4H.
IIpakTHyeckoe 3ansiTie Ne 32 2/65
Pemenrie TeKCTOBBIX 3a/1a4.
Pazpnea 8. I'eomerpusi.
Tema 8.1.I1psiMbIe ¥ TIIOCKOCTH B TPOCTPAHCTRBE.
Tema 8.1.1 Coaep:xanue yueOHOro MaTepuaJa 1/66
HayvanbHble cBeeHMsI HavansHbie cBefieHns cTepeoMeTprn. AKCHOMBI CTEPEOMETPUH | IIPOCTEHININE CIIEACTBUS U3 HUX
CTepeoMeTpHu I[IpakTuyeckasi padora Ne33 2/67
Penrenue 3ajau Ha aKCHOMBI CTEPEOMETPHH.
Tema 8.1.2. Bzaumnoe Conep:xanue yueOHOro MaTepuaJa 1/68
pacnoJio:keHue ABYX B3anMHoOe pacnionokeHre AByX NpsMBIX B IpocTpaHcTse. IlapaieabHOCTh NPsIMOM M INIOCKOCTH.
NPSAIMBIX B IPOCTPaHCTBeE. IIpakTHyeckast padora Ne34 2/70
IMapayuteabHOCTL NPsiMOii M | TIpu3HAKKM B3aUMHOTO PACIIONOXKEHHUS TIPSMBIX. YTOI MEKIY TPAMBIMH.
MJIOCKOCTH
Tema 8.1.3. Copepxanne yueOHOr0 MaTepHaJia 1/71
MapanaeabHoCTH [TapannenpHOCTB IIOCKOCTEN. [lepneH MKy IIpHOCT NPSIMON U TJIOCKOCTH.
IIOCKOCTEH. IIpakTnyeckoe 3ansitue Ne35 2/73




IepneHAUKYISAPHOCTH B3anMHoe pacnionoxeHue npsMbIX U IJIOCKOCTEMH.
NPSIMOI M IJIOCKOCTH
Tema 8.1.4. Copaepxanne yueOHOr0 MaTepHaJia 1/74
IlepnieHauKyJIsIp 1 [Iepnenaukynsip U HAKJIOHHAsL. YTOJ MEXIY OPSAMOU U IUNIOCKOCTBIO. JIByrpaHHBINA yroni. Yo MexXay INIOCKOCTSIMU.
HAKJIOHHAS. YT0J MEKILy
NMPSIMOI M IJIOCKOCTBHIO
Tema 8.1.5. Copaepxanne yueOHOr0 MaTepHaJia 1/75
IlepnenpukyasipHocts ABYX | [lepneHIuKyIIpHOCTH NBYX TNIOCKOCTEH.
I10CcKoCTeii IpakTuueckas paéora Ne 36 277
[lepneHquKyIspHBIE NPSAMBIE U INIOCKOCTH. Teopema 0 Tpex NepneHANKYIsIpax.
Tema 8.1.6. Copaepxanne yueOHOr0 MaTepHaJia 1/79
I'eomeTpnueckne I'eomerpuyeckue npeobpa3zoBaHus IPOCTPAHCTBA: MAPAUIEIBHBINA IIEPEHOC, CHMMETPHSI OTHOCUTEJIBHO TUIOCKOCTH.
npeodpa3oBaHus [lapannensHOE poekTUpoBanue. [nomans oproronansHo mpoeknuu. M300paxeHre mpoCcTpaHCTBEHHBIX QUTYD.
NMPOCTPaHCTBA. I[MpakTHyeckasn padora Ne37 2/81
[IpeobOpazoBanus rpaguKoB.
Tema 8.2. MHOrorpaHHMKH
Tema 4.2.1. Conep:kanue y4eOHOro MmaTepuasia
ITonstue o reomerpuyeckom | [loHsATHE O TEOMETPHYECKOM TEIJIE U €TO TOBEPXHOCTH. Teopema Diiepa. 2/83
Tese. MHOrOrpaHHUKH
Tema 8.2.2 IIpusma Conep:xanue y4eOHOro MaTepuaJia 1/84
[Tpusma. CpoiictBa npusmsl. IIpsimas u HaknoHHas npusMa. [IpaBunbHas npusma. Ilapamnenenunen. Kyo.
IIpakTHyeckast padora Ne 38 2/86
IIpu3ma u €€ cocTaBirOIINE
Tema 8.2.3 Ilupamuaa Coaep:xanue yueOHOro MaTepuaJa 1/87
[Mupamuga. Coiicta nupamuasl. [IpaBunbHas nupamuaa. YceueHHas nupamuaa. Tetpasap.
IIpakTHyeckast padora Ne 38 2/89
[IpaBubHBIE MHOTOTPaHHHKH.
Tema 8.2.4 CumMeTpuu B Conep:xanue yueOHOro MaTepuasia 1/90
KyOe, B mapajienenumnene, B | Buis cummetpun. CHMMeTprH B Ky0e, B mapauieNenune e, B Ipu3Me U MIpamu/Ie.
npu3Me M NUpaMue
Tema 8.2.5 Conep:xanue yueOHOro MaTepuasa 1/91
Cevenus Kyba, npusMbl 1 Buner ceuennii. Cedenus Ky0a, MPU3MBI U TUPAMHUIBI.
MUPAMHUABI
Tema 8.2.6 IlpaBuibHbIC Copaepxanne yueOHOr0 MaTepHaJIa 1/92
MHOTOTPAHHUKH [pencraBieHue o NpaBUIBHBIX MHOTOTPaHHHUKAX (TETPadAp, KyO, OKTadIp, IOJEKAd P U HKOCAIP).
KoHnTpoJinHas padora Ne6 2/93
Tema 8.3. Tes1a U MOBEPXHOCTH BpalleHUs
Tema 8.3.1 Konyc n Copepxanne yueOHOr0 MaTepHaJia
HMJTHH/IP OcHoBaHue, BbICOTa, OOKOBasi MOBEPXHOCTh, 0Opasymomas, pa3BepTka. OceBble CEUEeHUs] U CEUCHUs, NapajuieibHble 1/94

OCHOBAHHUIO Y KOHyCa
OcHoBaHKe, BBICOTA, OOKOBAasi MOBEPXHOCTh, 00pa3yioias, pasBepTka. OceBble CEUCHHsS U CEUCHHMs, Napaslie/ibHbIe




OCHOBAHMIO y MAINHAPA

IIpakTHyeckoe 3ansiTHe Ne4(
Haxosxaenue miomaayn NOBEpXHOCTH TeJl BpaILICHHSI.

2/96

Tema 8.3.2 OceBble ceueHUus

Coaeprxanue yuedOHOro MaTepuasia

U CeYeHUsI KOHYyca U
HUJIHHIpPA.

OceBble ceueHMsI U CEYEHNs, lTapajlieIbHble OCHOBAHHIO.
ap u chepa, nx ceuenus. KacarenpHas miockocTs K chepe.

1/97

IIpakTuyeckoe 3ansTue Ned1
N300paxeHne mpOCTPaHCTBEHHBIX (DUTYP U TOCTPOSCHUE CCUCHMIA.

2/99

Tema 8.3.3 U3mepennus B

Conep:xanue yaeOHOro MaTepuaJia

reoMeTpHH.

O6mbeMm u ero u3mepenne. Marterpanpaas Gopmyna oobema.

dopmysbel 00beMa Kyba, IPSIMOYTOJILHOTO THapajuiesieuIe a, MPU3Mbl, IuHApa. DopMynnbl o0beMa MUPAMUIBI U
KoHyca. @OpMyJIBI TUTONIA M TOBEPXHOCTEH NWIIMHIpA U KoHyca. DopMyisl 00beMa mapa U IIomau cepeol.
[Tomo6ue Ten. OTHOMIEHNS TUTOMAAEH TOBEPXHOCTEH M 00HEMOB MOJOOHBIX TEI.

1/100

IIpakTHyeckoe 3ausTue Ne42
Brruncnenue mionaaeii 1 00beMoB.

2/102

Pa3zpnen 9. BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

Tema 9.1 IIpssMoyroabHas
AeKapToBasi cucTeMa
KOOP/AMHAT.

Conep:xanue yueOHOro MaTepuaJia

[IpsmoyronpHas (aekapToBa) cucTeMa KOOpAMHAT B mpocTpaHcTBe. Dopmysa paccTOSHUS MEXKAY IBYMs TOUKAMHU.
YpaBaeHus cepsl, MIOCKOCTH U TPSIMOii.

Bekropel. Moaynbs Bekropa. PaBeHcTBO BekTopoB. Cllo’keHUE BEKTOPOB. YMHOXEHUE BEKTOpa Ha uucio. CBoliicTBa
BEKTOpOB. IIpoekuyst BeKTopa Ha OCh

1/103

IIpakTHyeckoe 3ansaTHe Ne43
Brinonnenue nedcTBUNA HaJ BEKTOPAMH.

2/105

Tema 9.2 Ckansipuoe
Npou3BeJeHHEe BEKTOPOB.

Conep:xanue yueOHOro MaTepuaJa

Paznoxenue BCKTOpa IO HAIIpaBJICHUAM. Vron MCKAY ABYMSI BEKTOpPAMHU. HpOﬁKI_II/IH BCKTOpa Ha OChb. KOOp,I[I/IHaTI:I
BCKTOpAa.
Hcnons3oBanue KOOpAWHAT X BEKTOPOB IPU PCHICHUN MAaTCMATHYCCKUX W MMPUKIIAIHBIX 3a1a4.

2/107

IIpakTHyeckoe 3ausitue Ned4
Haxoxienne cKkasipHOTO POU3BEACHHUS BEKTOPOB.

2/109

KonTtpoannas padora Ne 7

2/111

Paznen 10. DjeMeHTHI TeOpPHHU

MHOKECTB H MATEMATHYECKOH JIOTUKH

Tema 10.1 Onepauuu ¢
MHOKeCTBaAMM.

Conep:xanue yueOHOro MaTepuaJa

2/113

OneMeHThl U MHOXecTBa. Omepanuu HaJl MHOXKECTBaMHM M HMX cBoMcTBa. (OCHOBHBIE NOHSTHS TEOPHUU MHOXKECTB.
Bunapusle oTHONICHUS M QYHKIMU. B3anMHO OJHO3HAYHBIE COOTBETCTBUS M 3KBHBAJICHTHBbIE MHOKeCTBA. CUETHEIC
MHOecTBa. KaHTOPOBCKUI JuaroHaJIbHBIN MEIO]I.

IIpakTHyeckue 3anaTHA Ne45
Pemenune 3aa4 Ha MHOXKECTBA.

2/115

Paszgen 11. MeToabl MaTeMaTHKH

Tema 11.1

Metozsl | Coaepskanne yueGHOro MaTepHaia

1/116




MaTeMATHKH [IpuMeHsTh U3BECTHBIE METOMBI IIPU PEIICHUM CTAHJAPTHBIX MAaTeMaTHYECKUX 3ajad, I10JIb30BaThCs IIPUKIAIHBIMU
MporpaMMaMH ¥ MPOrpaMMaMH CUMBOJIBHBIX BBIYHMCIICHHH JIsl HCCIIEIOBAaHHUS MaTEMaTHYECKUX OOBEKTOB.
IIpakTHyeckoe 3ansiTHe Ne46 2/118
Pemienue cTangapTHBIX MaTeMaTUYECKUX 3a0a4
Koncynbrauus
1. Pemenue npenenos GpyHKIuM. 2/120
2. Pemenue npon3BOAHBIX (PyHKIHH. 2/122
3. Pemenne npou3BOIHBIX CIOKHBIX (QYHKIIAH. 2/124
4. Pemenne KOMOWHATOPHBIX 3a/1a4. 2/126
5. PelieHne reoMeTpuyeCKUX 3a1ad. 2/128
6. Pemenne 3agad Ha MHOXKECTBA. 2/130
JK3aMeH 6/136
HToro 3a 2 cemecTp
MakcumanbHasi ydeOHas Harpy3Ka (Bcero) 136
O6s3aTesibHAsA ayIUTOPHAsS yueOHasi Harpy3Kka (Bcero) 115
B TOM 4YMCJIe IPAKTHYECKHUE 3aHATHS 54
Pa6oTa Ha/1 HHIUBUAYAJIBLHBIM MPOEKTOM 3




3. YCJIOBUSA PEAJIM3ALIMU YYEBHOTI'O ITPEJIMETA
3.1. MaTepuajibHO-TEXHHYECKOE oDecriedeHmne
YyeOHast AUCHHILTAHA PEATH30BBIBACTCS B yUeOHOM KaOMHETE MaTeMaTHKU
O06opynoBaHue yueOHOr0o KabuHeTa:
- TOCAI0YHBIE MECTa M0 KOJMYECTBY 00YUarONINXCS;
- pabouee MeCTO MpenogaBaTes;
- YMK 10 aucouIiuiiae
TexHuueckue cpeacTBa 00y4eHHUs:
- BUJICOTIPOCKIIMOHHOE 00OpyIOBaHWE: KOMIbIOTEphl 11 1T, 3KpaH, MPOEKTOp, CpencTBa
3BYKOBOCIPOU3BEICHUSI.

3.2. UndopmannonHoe odecneyeHne 00y4eHus
OcHOBHbIE HCTOYHHKH:

1. boromonor H. B. Maremartuka: yueOnuk mis CIIO CIIO / H. B. boromonos. -
Mocksa: IOpaiit, 2020. - 401 c. - Tekct: snexTpoHHbld. Pexum noctyma:  https:/biblio-
online.ru/viewer/matematika-433286#page/1
JlonoJHUTeIbHbIEe HCTOYHMKH:

1.Mypagun I'. K. MaTtematuka: anrebpa u HayaJlo MaTeMaTUYECKOrO aHajau3a, TeOMETpHsl.
AnreOpa W HayaJl0o MaTeMaTHYeCKOro aHaim3a. ba3oBerii ypoBeHb. 11 wi.: yueOnuk / I'. K.
MypasuH, O. B. MypaBuHa. - 5-e uza.- Mocksa: [Ipocda, 2018.- 188 c.

2.Mypasun I'. K. MaremaTnka: anrebpa v Hadajao MareMaTHYECKOTO aHaIn3a, FeOMETPHSI.
Anre6pa ¥ Hayallo MaTEeMaTHYECKOro aHanu3a. YTIyOleHHbI ypoBeHb. 11 ki.: yueOnuk / I'. K.
MypasuH, O. B. MypaBuHa. - 4-¢ u3a.- Mocksa: [Ipocda, 2018.- 318 c.

3. boromonos H. B. Anrebpa u Hauana ananuza: yueOHoe mocobue ans CIIO / H. B.
boromonoB. - MockBa: IOpaiit, 2019. - 240c. - TekcT: »aekTpoHHBIA. Pexum noctymna:
https://biblio-online.ru/viewer/algebra-i-nachala-analiza-428057#page/2
HNuTepHeT-pecypcebl:
https://ege.sdamgia.ru/ (Pemry EI'D - o6pa3zoBarenbHbIi MopTa A1 MNOATOTOBKE K 3K3aMEHY)
www.fcior.edu.ru (MHpOpMaLiOHHbIE, TPEHUPOBOYHBIE M KOHTPOJIbHBIE MaTEPUATIBI).
www.school-collection.edu.ru (Eannas xomiekuus nugpoBbIX 00pa3oBaTENbHBIX PECYPCOB).
https://sdamgia.ru (Peury OI'D - o6pa3oBarenbHbIN OPTAI U1 MOATOTOBKE K SK3aMEHY)
https://mat.1september.ru/ (;)kypHan «MaremaTrka)



https://biblio-online.ru/viewer/matematika-433286#page/1
https://biblio-online.ru/viewer/matematika-433286#page/1
https://biblio-online.ru/viewer/algebra-i-nachala-analiza-428057#page/2
https://ege.sdamgia.ru/
http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/
https://sdamgia.ru/
https://mat.1september.ru/

4. KOHTPOJIb 1 OLIEHKA PE3YJIBTATOB
OCBOEHMA YYHEBHOT'O IPEIMETA

Pe3ynabTaThl 0OCBOCHHA YU4eOHOTO

OcHoBHBIE TOKA3aTeJIH OLICHKH

DopMBbI U METOAbI

npeaMera pe3yJjbTaTa KOHTPOJISI U OLIEHKHU
pe3yabTATOB 00yUeHHus
JIMYHOCTHBIX: BJajeeT KYJIbTYpPHBIMH OLICHKA

JP.4 CdopMHpOBAaHHOCTH | HOPMaMHU u TPaIUIUSAMH, | Pe3yTbTaTOB
MHUPOBO33PEHHUA, MIPOXHUTHIMHU B COOCTBEHHOH | BBIITOJIHEHUS
COOTBETCTBYIOIIETO COBPEMEHHOMY | OESTEIBHOCTH; HMEET OCO3HAHHBIM | MPOOJIEMHBIX 3aJaHHH;
YPOBHIO  pa3BUTHS  HAYKd U | ONBIT )KU3HU B MHOTOHALUOHAIILHOM, OLICHKA
00I1eCTBEeHHOI MPAaKTUKH, | MHOTOKYJIBTYPHOM, ayIUTOPHOM u
OCHOBAaHHOTO Ha IUAJOre KYJbTYp, | MHOTOKOH(ECCHOHAIEHOM BHEayAUTOPHOI
a TaKke  pasnuuHbBIX  (opm | obmiecTse; CaMOCTOSITETILHOM
00II[ECTBEHHOTO CO3HaAHHS, paboTHI CTYIEHTOB;
OCO3HAaHWE CBOEro  MecTta B
MOJIUKYJIBTYPHOM MUDE,

JIP.5 ChopMupoBaHHOCTh BJIaJIeCT criocobamu HAOJIOJICHHE U
OCHOB CaMOpa3BUTHS M | caMOOTIpe/ieNieHrsi B CHUTYallWsIX | OIIEHKa BBITIOJTHEHHS
CaMOBOCITUTAHHS B COOTBETCTBHHU C | BRIOOpA Ha OCHOBE COOCTBEHHBIX | PAKTHYECKUX
0011e4eTIOBEYeCKUMH  LIEHHOCTSIMU | MTO3HLIWH, yMeeT IIPUHUMATD | JEHCTBUI;

u uaearaMu TPaXXTaHCKOTO | peIIeHHUS, Opath Ha celst cobeceoBaHUE;
oOrmiecTBa; TOTOBHOCTh 1 | OTBETCTBEHHOCTh 3a 170'¢

CITOCOOHOCTh K CaMOCTOSTEIbHOM,

IOCICACTBHA, BBI6I/IpaTI) OCJICBBIC H

TBOp‘ICCKOﬁ u OTBETCTBEHHOM | CMBICIIOBBIC YCTAaHOBKH [IJId CBOUX
JIEATEIbHOCTH; JEUCTBUA M MOCTYIKOB; YyMeEET
OCYLIECTBIATH MHIUBUAYAIBHYIO
00pa3oBaTelbHYI0 TPACKTOPHUIO C
y4eToM o0muX TpeOOBaHUI U HOPM.

JP.7 Hagbiku JIEMOHCTPUPYET HaBBIKH HaOo/IeHue U
COTPY/IHUYECTBA CO CBEPCTHHKAMH, | COTPYAHHYECTBA CO CBEPCTHHKAMH, | OIICHKA BBINTOJTHEHUS
JCThbMHU MJIagiero BO3pacTa, | AETbMU MJ1aguiero BO3pacTa, | MPaKTUYCCKUX
B3pOCIBIMM B 00pa3oBaTENIbHOMW, | B3pOCIABIMH B 00pa3oBaTeNbHOH, | ACHCTBHIA;
OOIIIECTBEHHO TMI0JIC3HON, y4eOHO- | OOINECTBEHHO IOJIE3HOM, y4eOHO- cobeceioBaHue;
HCCIIEN0BATENbCKOM, MPOEKTHOM MU | MCCIEAOBATENBCKON, IPOEKTHOM U
JPYTUX BUJAX JIEATEIbHOCTH; JPYTUX BUJAX AEATEIbHOCTH;

JIP.8 HpasctBennoe KOPPEKTUPYET U PETYIUPYET OIICHKA
CO3HAaHUE W TOBEJCHHE Ha OCHOBE | CBOE TOBEACHUS B 3aBUCHMOCTH OT | ayJUTOPHOU u
YCBOCHHS 00IIeYeNIOBEYECKHX | CUTYalluu BHEayIUTOPHOI
LIEHHOCTE; CaMOCTOSITENIbHOM

paboThI CTYICHTOB;
HaOIIOZIeHne |
OLICHKA BBINOJIHEHHUS
MPaKTUYECKUX
JIENCTBUM;
cobeceqoBaHuE;

JIP.9 I'otoBHOCTB u JIEMOHCTPUPYET TOTOBHOCTb OLICHKA
CIIOCOOHOCTh K 00pa3oBaHWIO, B | K OOpa3oBaHMIO, B TOM YHCIIE | ayJUTOPHOM u
TOM dHcje camMooOpa3oBaHHIO, Ha | CaMOOOpa30BaHMIO, HA TMPOTHKEHUH | BHEAYIUTOPHOU
NPOTSKEHUN BCel KHU3HM; | BCer KU3HH; CO3HATENBHOE | CAMOCTOSATENBEHON
CO3HATENBFHOE OTHOLIEHHUE K | OTHOLICHHE K HENPEPHIBHOMY | pabOTHI CTYACHTOB;
HETPEePLIBHOMY 00pa30BaHUIO Kak | 00pa30BaHUIO KaK YCIIOBHIO HaOJroeHne u
YCIIOBHIO YCIICHIHOM | YCHeIHOH npodecCHOHAbHOM U | OLICHKa BBITTOJTHEHHUS
npodeccnoHaNbHON U | OOLIECTBEHHOH NESTENBHOCTH; MPaKTUIECKUX
OOIIIECTBEHHOM JIeSITEIIbHOCTH; JIENCTBUM;

JIP.10 DcTeTnueckoe JIEMOHCTPHUPYET cobeceioBaHueE;
OTHOLIEHWE K MHpPY, BKJIIOYAs | 3CTETUUECKOE OTHOLIEHHE K MHUpY, OLICHKA
9CTETHKY OBITAa, HAYYHOTO W | BKJIIOYas OCTETHKY ObITa, HAYYHOI'O M | BHIIIOJHEHHUS




TEXHUYECKOTr0 TBOPUYECTBA, CIOPTA,
OOII[ECTBEHHBIX OTHOIIEHHUIA;

TEXHUYECKOTO TBOPYECTBA, CIOPTA,
00IIIeCTBEHHBIX OTHOILIEHUI;

JIP.13 Oco3HaHHBII BEIOOD
Oyayein npodeccun u
BO3MOKHOCTEHN peanuzanuu
COOCTBEHHBIX JKM3HEHHBIX ILTAHOB;
OTHOLICHHE K NpodeccHoHaTbHON
JESTEeIbHOCTH KaK BO3MOXHOCTHU
ydacTUsi B pEIICHWH JINYHBIX,
0O0IIIeCTBEHHBIX, TOCY/IapCTBEHHBIX,
o0IIeHAIIMOHATBHBIX MPOOJIEM;

YBepen B BbIOOpe Oymytiei
npopeccii ¥ B BO3MOKHOCTH
peanu3anuu COOCTBEHHBIX
KU3HCHHBIX TIAHOB

MeTanpeIMeTHBIX:

M.1 yMeHHe
CaMOCTOSITETIbHO OMPENEIATh LEeNn
JESITeIbHOCTH U COCTABISTH TUIAHBI

JIeATCILHOCTH; CaMOCTOSITEILHO
OCYILIECTBIISATh, KOHTPOJIUPOBATh U
KOPPEKTUPOBATh JIeSTEIILHOCTD;
HCIIOJB30BAaTh BCE  BO3MOXKHBIC
pecypcbl IS JIOCTYKCHHUS
MOCTaBJICHHBIX nesei u

peanu3alyu IIaHOB JIeATEIbHOCTH;
BBIOMpATh YCICIIHBIE CTPAaTETHH B
Pa3INYHBIX CUTYaIMsIX;

CaMOCTOSTETBHO BEZIET
MIOWCK, aHAJM3UPOBATh, TOIKOBATh H
MPaBWIBHO YHOTPEONATh TEPMHHBI,
JEMOHCTPUPYET 3HAHMSA; BIAACET
HaBbIKAMH  TIOMCKa W  aHajH3a
nHpoOpMaluu, yMeeT  OTOWpaTh
HEO0XOIUMYIO JIOKYMEHTAIIHIO,
MPABIJIBHO TPUMEHATH PECypCHI JUIS
JTOCTH)KEHHS TIOCTABIICHHBIX IIeJIel

CaMOCTOSATEIBLHOM
paboTHI;

SKCHepTHas
OLICHKA pereHus
KOHKPETHBIX CUTYaIlui;

M.2. ymeHue mpoayKTUBHO
00IIaTeCsl U B3aUMOJECHCTBOBATL B
npoiecce COBMECTHOU
JIeATeNIbHOCTH, YYUTHIBATh TIO3ULIUN
JIPYTUX YYaCTHHKOB JIE€ATEIbHOCTH,

BIIaJI€ET criocobamu
COBMECTHOM JIeATEIBHOCTH B TPYIIIE,
OpUeMaMH  JICHCTBHS B CHUTYaIHsIX
O6HICHI/IH, yMeHI/IHMI/I HNCKaTh nu
HaX0oIUTh KOMHpOMI/ICCI)I; yMCCT

3 PEeKTUBHO paspeniath |TpaMOTHO paspeniath KOH(IUKTHI B
KOH()JIMKTHI; 0o0lLIEeHNH.

M.3. BiaajgeHne HaBLIKAMH BJIAJIEET HaBBIKAMH
[I03HABaTEJILHOM, y4eOHO- | CAMOCTOSITEIBHOW TI03HABATEBHOM,
HCCIIEIOBATENBCKOM W TPOEKTHOW | yueOHO-HCCIeI0BATEIbCKOM 5
NESITENHHOCTH, HaBBIKAMU | MIPOCKTHOH JCATEIBLHOCTH B cdepe
paspeleHus mpo0JieM; | TYMaHUTAPHBIX HAYK
CIIOCOOHOCTP M TOTOBHOCTH K
CaMOCTOSITEIILHOMY MTOUCKY

MCTOJI0OB PEIICHHUA MNPAKTUYCCKUX
3aaa4, MNPUMCHCHUIO PA3JIUYHBIX
MCETOA0B ITO3HAHUA,

M.4. TOTOBHOCTD i1
CIIOCOOHOCTL K CaMOCTOSITENLHOMN
HHPOPMAITHOHHO-TTO3HABATEILHON
NEATENbLHOCTH, BlIaZicHUE
HAaBBIKAMU MOy YEHHUS
HEOOXOMUMON  MHpOpPMAIUK U3
cloBapeil pa3HbIX THUIIOB, YMCHHUE

yMeeT CaMOCTOSITENTEHO
BECTH MTOUCK, aHATN3UPOBATH,
TOJIKOBaTh u MPaBUIILHO
yHIOTPeOIIATh TEPMUHBI;

JEMOHCTPUPYET 3HAHHS, BJIAAEeT
HaBBIKAMM TIOMCKa W  aHalIu3a
nHPOpPMALMN, YMEET KpPUTHUYECKH

OpUEHTHPOBAThCS B  PA3JMYHBIX | OLIEHUBATh MIOJTyYEHHYIO
UCTOYHHKAX uHpopManyy, | HHHOPMAaLUIO
KPUTHUYECKU OIICHUBATH u
WHTEPIPETUPOBaTh HH(OPMAIIHIO,
MOJIy4aeMYI0 u3 Pa3ITHMYHBIX
HCTOYHHKOB;
M.5. yMeHuE UCIOIB30BaTh 3HaeT OCHOBHBIE
cpenctBa  MHGOPMAIMOHHBIX W | HOPMAaTHBHbBIE [IPaBOBbIE

KOMMYHUKAIIMOHHBIX TEXHOJIOTHH

JOKYMCHTHI, PErJIaMCHTUPYIOIUC

OIIeHKa
ayIUTOPHOU u
BHEAYIUTOPHOM
CaMOCTOSITENILHON
paboThI CTYACHTOB;
HaOJroeHNe M OLCHKa
BBIITOJTHECHUA
MPaKTHYECKUX
JeHCTBUI;
co0eceJ0BaHNE;




(manee - MUWKT) B pemenun | chepy COLHATIBHBIX OTHOLICHUI;
KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX | BEIOUpaeT neicrus,
M OpraHu3allMOHHBIX 3a7ad C | COOTBETCTBYIOLIHE
COOII0ICHNEM TpeOOBaHMii | 3aKOHOAATENbCTBY PP u sTHYecKUM
SPrOHOMHUKH, TEXHUKU | HOpMaM B CHTyalud OOILEHUS;
Oe3omacHocTH, TWTHEHBL, | BIaA€ET  yMEHHEM  HCKaThb U
pecypcocOepeskeHrs, MPaBOBBIX U | HAXOAUTH KOMIPOMHCCHI
STHYECKUX HOPM, HOPM
HH()OPMAITMOHHON 0€30TTaCHOCTH;
npeAMeTHBIX:

.1  chopmupoBaHHOCTH c(hopMHPOBaHO

IPEICTaBICHUH O MaTeMaTHKE Kak
YacTH MHPOBOH KyJIbTYpel H O
MECTe MAaTeMaTHUKU B COBPEMEHHOMN

MIPEICTABICHUSI O MaTeMaTHKE Kak
YacTH MHUPOBOI KyJIBTYPHI U O MECTE
MaTeMaTHKU B COBpEMEHHOMI

LUBUWIN3ALINY, 0 crnoco0ax | LIMBHIM3ALMU, O CI0cO0aX ONUCAHUS
ONHCaHMWA Ha MaTeMaTHYECKOM | HA MaTeMaTHYECKOM SI3bIKE SIBICHHM
S3BIKE SBJICHUM pealbHOrO MUPA; peasbHOro MUpa

.2 chopmupoBaHHOCTH chopMHPOBaHO
NPEACTaBICHUH O MaTEeMaTHYECKHUX | MIPEACTABICHUI O MaTeMaTU4eCKUX
HNOHATHAX KaK O BaXHEHWIIMX | MOHATHAX KAk O  BaXHEHIIHX
MaTEMAaTUYCCKUX MOACIAX, | MATEMATHYCCKUX MOACIAX,
IIO3BOJIAIOIINX OIINCHIBATh " | HO3BOJIAOIINX OIMCBIBATHE U U3YyYaTh
u3y4yaTb pasHble IPOLECCHl U | pasHble MPOLECCHl U SIBJICHUS,
SABJICHUS, IOHUMAaHUEC BOSMOXHOCTH | IOHUMAaHUC BO3MOKHOCTHU
AKCUOMAaTHYECKOT'O MOCTPOEHUS | aKCMOMAaTH4eCKOTO MOCTPOEHUS
MaTEeMaTUYECKUX TEOPUH; MAaTEMAaTHYECKUX TEOPUH;

II.3 BiageHue MeTonaMu JIIEMOHCTPUPYET  BIAJICHUE
JIOKA3aTeJIbCTB U AIrOPUTMOB | METOJAMHU JIOKa3aTeIbCTB u
peuicHusA; yMCHUC HUX MNPUMCHATH, | AJITOPUTMOB PCHICHUA; YMCHHUC HUX
POBOJUTH JIOKa3aTelIbHbIE | IPUMEHSITB, MPOBOJUTH

paccyXkJeHusT B XOJE peUICHHS
3ajady;

JIOKa3aTeNbHBIC PaCCYKICHUS B X0JIe
pereHus 3aaadq;

11.4 BJIaJIEHIE
CTaHIapTHBIMHU nprueMaMu
pereHus panoHaAIbHBIX u

HMppalMOHaJIbHbIX, MMOKAa3aTEIbHbIX,
CTEMEHHBIX, TPUTOHOMETPHUUECKUX
YpaBHEHUH W HEPABEHCTB, UX
CHUCTEM; UCIIOJIb30BAHUE TOTOBBIX
KOMITBIOTEPHBIX MNPOrpaMM, B TOM
yycie 1A IOUCKA MyTH PELIEHUs U
WJUTIOCTPALMK PEUIEHUS YPaBHEHUM
Y HEPABEHCTB;

JIEMOHCTPHUPYET  BJIAJICHHE
CTaHJapTHBIMHM IMPHEMaMU pELICHHS
palMOHAIBHBIX U UPPALUOHAIBHBIX,
[I0Ka3aTeIIbHBIX, CTEIIEHHBIX,
TPUTOHOMETPUYECKUX YpPaBHEHHU M
HEPaBEHCTB, HUx CUCTEM;
HCIOJIb30BaHNE TFOTOBBIX
KOMIIBIOTEPHBIX TPOrpaMM, B TOM
YHCcle Ul MOMCKa IyTH pEeUIeHHs U
WJUTFOCTPALMM PELIEHUs] YPaBHEHUM
1 HEPABEHCTB;

II.5  cdopmupoBaHHOCTH Cdopmuposano
MPEACTaBICHUA 00 OCHOBHBIX | TIPEACTaBIEHUS 00 OCHOBHBIX
NOHATHAX, WIESIX ¥  METOJax | MOHATHIX, HIesIX W MeTojax
MaTeMaTHYECKOI0 aHAIIN3a,; MaTeMaTHYECKOTI0 aHaJIN3a

I1.6 BrnaseHue OCHOBHBIMU BJaJeeT OCHOBHBIMH
MNOHATHSAMH O  ITUIOCKHX U | MOHATHSIMH 0 TUTOCKUX 17§

MIPOCTPAHCTBEHHBIX
reoMeTpuuecKkux  (Qurypax, ux
OCHOBHBIX CBOMCTBAX;
c(hopMUPOBaHHOCTh YMEHUS
pacro3HaBaTh Ha yeprexax,

MOJEISIX M B pEaJbHOM MHpE
T€OMETPUUYECKHE ¢burypsr;
IIPUMEHEHUE M3y4YEHHBIX CBOMCTB

MPOCTPAHCTBEHHBIX I'COMETPHICCKUX
¢durypax, UX OCHOBHBIX CBOWMCTBax;
c(hOpMHUPOBAHHOCTh YMEHHS
pacro3HaBaTh Ha YepTexax, MOJIEIIX
U B pealbHOM MHPE FCOMETPHUECKHUE
(burypsl; TPUMEHEHHE H3YYEHHBIX
CBOWCTB TEOMETPHUYECKHX QHUTYp U
bopmyn IS pelieHus




TEOMETPUUECKUX QUTYp U QOopMyI

TCOMCTPUUCCKUX 3aJad M 3ada4d C

JUIS  PENICHUS. TEOMETPHUYCCKUX | MPAKTHYCCKUM COJICPIKaHHEM;
3aJad W 334a4 C TMPaKTUIECKUM
CoJepKaHueEM;

II.7  copMupoBaHHOCTH ctopmupoBaHo
NpEeJICTABICHU O Tpolleccax U | MPeACTaBJIeHUs O IMpoleccax Hu
SIBIICHUSIX, UMEIONINX | SBJICHUSX, UMEIOIITUX
BEPOATHOCTHBIM  XapakTep, 0 | BEpOATHOCTHBIH xapakrep, 0

CTaTUCTHYECKUX 3aKOHOMEPHOCTAX

CTaTUCTHYCCKHUX 3aKOHOMEPHOCTAX B

B peajbHOM MHpe, 00 OCHOBHBIX | pealbHOM MHpE, 00 OCHOBHBIX
MOHATUAX DJIEMEHTAPHOW TEOpPUH | MOHATHAX DIEMEHTAPHOW TEOpUHu
BEPOSITHOCTEW; YMEHUM HAXOJUTh U | BEPOSITHOCTENW; YMEHUI HAXOIWUTh U
OLICHUBATh BEPOSITHOCTH | OLICHUBATh BEPOSITHOCTH
HACTYIUICHUS COOBITHI B | HACTYIUICHUS COOBITHI B
MPOCTENIINX MPaKTUYECKUX | MPOCTEHIINX MPaKTHYECKUX
CUTYyaLusIx U OCHOBHBIE | CUTyaLHUsIX u OCHOBHbIE
XapaKTepUCTUKU CIIy4alHBIX | XapaKTEPUCTUKHU CIIy4aiHbIX
BCJINYHH, BCJIIMYHH,

II. 8 BnageHue HaBbIKAMU JIIEMOHCTPUPYET  BIAJICHUE
UCIIOJIb30BaHUS TOTOBBIX | HABBIKAMH HCIIOJIB30BaHUS T'OTOBBIX
KOMIIBIOTEPHBIX  MPOrpaMM IIpU | KOMIBIOTEPHBIX  MPOrpaMM  IIpHA
pelIeHnH 33/1a4; pelIeHnH 3a1a4;

1.9  cdopmupoBaHHOCTH cthopMupoBaHO

NPEACTaBICHUH O HEOOXOAMMOCTH
JIOKa3aTeNIbCTB TP OOOCHOBAaHUHU
MaTEMaTHYECKUX YTBEPKACHUN U
pOIM aKCHOMAaTHKH B IPOBEICHHUH
JeAYKTUBHBIX PaCCy>KICHUMN;

I1.10  chopMHUPOBAHHOCTH
HOHSITHIHHOTO armapara o
OCHOBHBIM pasnenam Kypca
MaTeMaTHKW;, 3HAHHH OCHOBHBIX

TeopeM, (GOpPMYyn M yMEHHS HX
NPUMEHATh; YMEHHS JIOKa3bIBaTh
TEOPEMBI u HaXOJIUTh
HECTaH/apTHBIE CIIOCOOBI PELICHUS
3a1a4;

.11  chopMUPOBAHHOCTH
YMEHUI MOJIENIMPOBaTh peabHbIE
CUTYyaluH, UCCIIe10BaTh
MIOCTPOECHHBIE MOJIEJIH,
WHTEPIPETUPOBATh  MOTYYCHHBIN
pe3ynbTarT;

1.12  chopmupoBaHHOCTH
MPEACTaBICHUA 00  OCHOBHBIX
TIOHSATHSIX MaTeMaTHYeCKOTO
aHaJiM3a U UX CBOMCTBAaX, BIIAJCHUE
YMEHHEM XapaKTepu30BaTh
MIOBEJICHUE (byHKIHH,
UCIIOJIb30BaHHe MOJTy4EHHBIX

3HAHUU JUIsl ONMCAHUS W aHalu3a
pealIbHbIX 3aBUCUMOCTEN;

I1.13 BiageHue yMEHUSIMU
COCTaBJICHUS BEPOATHOCTHBIX
MOJIeJIel IO YCJIOBUIO 3aJa4yd u

MpECTAaBICHUE O HEO00XOAUMOCTH
JI0Ka3aTelbCTB IMPU  OOOCHOBAHUU
MaTEeMaTHUYECKUX YTBEPKICHUH |
pOJIM aKCMOMAaTUKHA B IPOBEACHUHU
JENYKTUBHBIX PACCYXKICHUN;
JIEMOHCTPUPYET

c(OPMHUPOBAHHOCTh  MOHATHHHOTO
ammapara II0 OCHOBHBIM pasleiaM
Kypca MaTEeMaTUKU; 3HAHUU
OCHOBHBIX  TeopeM, ¢opMyl u
YMEHHA WX MPUMEHATh, YMEHHS
JAO0Ka3bIBaTb TEOPEMbBI W HAXOIUTH
HECTaHAAPTHBIE CIIOCOOBI PEIICHUS
3a/a4;

MOJIETHPYET peasibHbIe
CUTYaI[H, HCCJENyeT IMOCTPOCHHBIE
MOJIEJH, MHTEPIPETUPOBATD
TIOJTy4YE€HHBINA Pe3yibTarT;

JIEMOHCTPUPYET
c(OPMHUPOBAHHOCTb O  IMOHSATHSIX

MAaTeéMaTH4YCCKOI0 aHajlnu3a W HX

CBOMCTBax, BIAJCHHE  YMEHHEM
XapaKTepu30BaTh MOBeIeHUE
¢$yHKUUH, HCIIOJIb30BaHUE

MOJIYYEHHBIX 3HAHUU U1l ONMCAHUS
U aHAJIN3a PealbHbIX 3aBUCHMOCTEH;
yMeeT COCTaBJISTh
BEPOSITHOCTHBIE MOJIEIIH I10 YCIOBUIO
3a/1a4d U BBIYUCIICHUS BEPOSTHOCTHU
HACTYIUICHHSI COOBITHH, B TOM YHCIIE
c IIPUMEHEHUEM bopmyn
KOMOMHATOPHUKHA U OCHOBHBIX TEOPEM
TEOpUHU BEPOSITHOCTEH;
HCCIIEIOBAHNS CIyYallHBIX BEIMYUH

HaGumonenue.
CobecenoBaHue.
YcrHblii (PpoHTATBHBIN)
Y IUCbMEHHBIH (TeCThI)
orpoc.




BBIYHMCIICHUS BEPOSITHOCTU
HACTyIJICHUS COOBITUH, B TOM
4yuciae C TpUMEHEHHEeM (QopMyn
KOMOWHATOPUKM ¥ OCHOBHBIX
TEOpEM  TEOPHUH  BEPOATHOCTEH;
UCCIICIOBAHUS CITyJalHBIX BEIUUYUH
M0 UX pacHpeeIeHuIo.

0 UuX pacnpecacjICHUIO




