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1. OBIIASI XAPAKTEPUCTUKA PABOUYEN ITPOTPAMMBI
OBIIIEOBPA3OBATEJBHOM JUCHUIIJIMHBI
«0O/1.07 MaremaTuka»

1.1 MecTo IMCHUIUINHBI B CTPYKTYpPe NPo(hecCHOHAIBHOI 00pa3oBaTeIbHOM

nporpammsl CI1O:

Oo6meoOpa3oBaTeabHas mucnuiuimHa  «OJ[.07 Marematukay — SBISETCS
00s13aTeIbHOM  4acThio  OO0IIe00pa30oBaTeIbHOIO  IHUKJIAa 0O0pa3oBaTEIbHOM
nporpamMmbl B cootBeTcTBUM ¢ DPI'OC mo mpodeccun 35.01.28 Mactep

CTOJIAAPHOIO H MeOECIBHOTO IIPpOU3BOACTBA

1.2. Heau u muiaHupyemblie pe3yJabTAThl 0CBOEHHS TN CHUIIIUHBI:

1.2.1 Ileanb AMCHUIIHHBI

Conepxanue mporpamMmel o0meoopazoBarenbHor auciuanael «OO0/.07

MareMaTrka» HanopaBI€HO Ha JOCTWKEHUE pe3yJbTaTOB €€ M3yYEeHHsS B
cootBercTBUM € TpeboBanusiMu PI'OC COO c yderoM mnpodeccuoHaIbHON
HanpasyieHHocTH OI'OC CIIO.

1.2.2 TIlnanupyemble pe3yabTaTbl OCBOEHHS  001Ie00pa3oBaTeIbLHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Oco0oe 3HaueHHWE AUCIUIUIMHA MMEET Mpu (POPMUPOBAHUM U PA3BUTUHU
OO0IINX KOMIETEHIINIL:

OK 01. BeiOupathb crocoOsl pemieHus 3afad npodecCuoHaIbHON AeITeIbHOCTH
IPUMEHUTENBHO K Pa3IMYHBIM KOHTEKCTaM;

OK 02. Hcnomp30BaTb COBpPEMEHHBIE CpPEICTBA IIOMCKA, aHAaIU3a U
UHTEpIpeTauud UHPOopMau U HHOOPMALMOHHBIE TEXHOJOTUHU JJIsl BBIMOJHEHUS
3aJa4 Mpo(hecCHOHATLHON JESTENbHOCTH;

OK 03. IlnanupoBaTh M pealn30BBIBaTh COOCTBEHHOE MPOPECCHOHAIBHOE U
JUYHOCTHOE Pa3BUTHE, MPEANPUHUMATEILCKYIO ACSITEIbHOCTh B MPO(ecCHOHAIBHOM
cepe, HCMNONB30BaTh 3HAHUA 1O (PUHAHCOBOM TIPAaMOTHOCTH B Pa3IMYHBIX
KU3HEHHBIX CUTYyalHsX;

OK 04. D¢ dexTBHO B3aUMOAEHCTBOBATH U pabOTaTh B KOJUIEKTHBE U KOMaH/IE;
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OK 05. OcymecTBiusiTb yCTHYHO M NHCBMEHHYK) KOMMYHHKALUHIO Ha
rocyJapcTBeHHOM si3bike Poccuiickoit @Dexpepanud ¢ y4eToM OCOOEHHOCTEMH
COLIMAJILHOTO U KYJIbTYpPHOTO KOHTEKCTA;

OK 06. ITposiBsTh TpaskJaHCKO-NIATPUOTHUECKYIO MO3UIUIO, IEMOHCTPUPOBATH
OCO3HaHHOE MOBEJCHUE HA OCHOBE TPAJUIIMOHHBIX OOIEYEIIOBEYECKUX 1IECHHOCTEH, B
TOM 4YHCJE€ C Y4YeTOM TapMOHHU3AIMUA MEXKHALMOHAIBHBIX U MEXPEIUTHO3HbBIX
OTHOIICHUH, MPUMEHSTHh CTAHAAPTHI AHTUKOPPYIIIIUOHHOTO MTOBEJCHHS,;

OK 07. ConeiicTBOBaTh COXpPaHEHUIO OKPYKAIOMIEH CPEeIbl, PECypCOCOEPEeKEHUIO,
NPUMEHATH 3HAHUA 00 U3MEHEHUH KJIMMaTta, MPUHILIUIIEI OepEeXITUBOr0 MPOU3BOACTBA,

3¢ (HEKTUBHO EHWCTBOBATH B UPE3BBIYANHBIX CUTYAIIUAX
B pamkax mporpammbl y4eOHOUH JUCIHUILTAHBI O0YYArOIIMMHUCS OCBAMBAIOTCS JTUIHOCTHBIC (JIP),
MetarnpeameTHsie (MP) u penMeTHbie pe3ynbTaThl 6a30BOT0 U yriryosneHHoro yposuei (I1P0) u

(ITPy) B coorBercTBHHE ¢ TpeboBanmsmMu OI'OC cpennero obmiero oopazoBanus

Koabl

HJIaHI/IpyeMbIe pe3yJabTaTbl OCBOCHUSA NUCIHHUIIJIMHBI BKJIKYAI0T

JIPO5

c(hOpMHUPOBAaHHOCT, OCHOB CaMOPa3BUTHS W CAMOBOCIIUTAHUS B COOTBETCTBUH C
00IIIeYeIOBEYCCKUMH IICHHOCTSIMH M HJICAIaMU TPaXKIaHCKOTO OOIIECTBAa, T'OTOBHOCTH H
CIOCOOHOCTH K CAMOCTOSITEJILHOM, TBOPUYECKON M OTBETCTBEHHOMU JCSITCILHOCTH;

JIP 06

TOJIEPAHTHOE CO3HAHWE W TIOBEJEHHUE B MOJUKYJIBTYPHOM MHpPE, TOTOBHOCTH M CIIOCOOHOCTh
BECTH JHAJIOT C OPYTHMHU JIOABMHU, TOCTATATh B HEM B3aMMOIOHWMAaHU, HAXOIUTH OOIIIe
HEMH ¥ COTPYIHUYATH JJIS WX JOCTHXKCHHUS, CIIOCOOHOCTh IMPOTHUBOCTOSATH HICOJIOTHH
OKCTpPEMH3Ma, HAWOHATN3Ma, KCEHOGOOWH, IWCKPUMUHAIIMK TIO0  COLMANBHEIM,
PENUTHO3HBIM, PAcOBBIM, HAIIMOHAIBHBIM MPH3HAKAM M JPYTUM HETaTUBHBIM COLMATBHBIM
SIBJICHUSIM;

JIP 07

HaBBIKA COTPYAHUYECTBA CO CBEPCTHHUKAMH, JETbMH MIIQJIIETO BO3pacTa, B3pPOCIBIMH B
o0Opa3oBarenbHON, OOIIECTBEHHO TOJE3HOW, Y4eOHO-MCCIIE0BATENhCKON, IMPOEKTHON U
JPYTHX BUJIAX JAESTEIBHOCTH;

JIP 08

HPABCTBECHHOC CO3HAHWE U TOBEACHNE HA OCHOBC YCBOCHUA O6H.[€‘I€J'IOBC‘I€CKI/IX HeHHOCTeﬁ;

JIP 09

TOTOBHOCTh W CIOCOOHOCTh K 00pa3oBaHWIO, B TOM YHCIIE CaMOOOpa3OBaHHIO, Ha
MPOTSHDKEHUH BCEH JKM3HM; CO3HATENFHOE OTHOIIEHWE K HEMPEPhIBHOMY OOpa30BaHUIO Kak
YCIIOBHUIO YCIICIITHOM NMPo(heCcCHOHATBLHON M 00IIECTBEHHOM JIEATEIILHOCTH;

JIP 10

ICTETUYCCKOC OTHOLICHUE K MHUPY, BKIIKOYasd 3CTCTHUKY 6I)ITa, HAay4YHOI'0 M TEXHHUYCCKOI'O
TBOPYCCTBA, CIIOPTA, OGH.IeCTBeHHBIX OTHOHIGHI/Iﬁ;

JIP 13

OCO3HAHHBI BBIOOp Oynymied mpodecchr W BO3MOXKHOCTEH pealn3alud COOCTBEHHBIX
JKU3HCHHBIX TUIAHOB; OTHOIICHHE K MPO(EeCCHOHAIBHON JEATENILHOCTH KaK BO3MOXKHOCTH
y4acTHsi B PEIICHWH JIMYHBIX, OOIIECTBEHHBIX, TOCYJIAPCTBEHHBIX, OOIIECHAIMOHAIBHBIX
pooIIeM.

MPO1

YMCHHUE CaAMOCTOATCIBHO OHNPCACIIATh LCJIU JACATCIBbHOCTH W COCTABJIATH  IIJIAHBI
ACATCIIBHOCTH, CaMOCTOATCIBHO OCYIIECTBIATH, KOHTPOJUPOBATH W KOPPEKTUPOBATH
ACATCIIBHOCTh,; HCNOJIb30BATh BCC BO3MOXKHBIC PECYPChI MJIA AOCTUXKCHHSA IMOCTABJICHHBIX
ueﬂeﬁ " peaiM3alli IIaHOB JACATCIIbHOCTH, BLI6I/IpaTI> YCHOCUIHBIC CTPATCTUU B PA3JIMYHBIX
CUTyaluAXx;

MP 02

YMEHHE TPOJYKTUBHO OOIIAaThcs W B3aUMOJCHCTBOBATH B IPOIECCE COBMECTHOM
JEATENBHOCTH, YYMTHIBATh IO3MIMM JPYTUX YYaCTHUKOB JEATENBHOCTH, 3(P(HEKTHBHO
paspemnatb KOHQJIMKTBI;

MP 03

BI1aACHHUC HaBbIKaMH H03HaBaTeHLHOﬁ, yqe6HO-HCCHCHOBaTCHBCKOﬁ )51 HpOeKTHOﬁ
ACATCIIBHOCTH, HABBIKAMH PA3PCIICHHUA np06neM; CIIOCOOHOCTE ¥ TOTOBHOCTH K
CaMOCTOATCIIBHOMY ITOUCKY MCETOJOB PCHICHUA IMPAKTUYCCKUX 3a4av, NPUMCHCHUIO
Pa3JIMYHBIX METOAOB IO3HAHUA

MP 04

TOTOBHOCTH M CIIOCOOHOCTh K CaMOCTOSTEIIbHOM I/IH(I)OpMaI_II/IOHHO-H03HaBaTeHLHOﬁ
ACATCIIBHOCTH, BJAACHWEC HABBIKAMH IIOJIYUYCHUA HGO6XO}1HMOﬁ I/IH(i)OpMaIII/II/I nus3
CJ'IOB&pCfI pPa3HbIX THUIIOB, YMCHUC OPUCHTHUPOBATHCA B PaA3JIMYHBIX HCTOYHHKAX
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uH(pOpMallK, KpPUTUYECKH OLEHUBATh U HHTEPIPETUPOBaTh HH(OpMALHIO,
MOJIY4aeMyI0 U3 Pa3JIMYHBIX UCTOYHHUKOB;

MP 05

YMEHHUE HCIIOJb30BaTh CPEACTBA HH(POPMALMOHHBIX M KOMMYHUKAIMOHHBIX
texHojoruil (nasee — WKT) B pemeHMM KOTHUTHBHBIX, KOMMYHHKAaTHUBHBIX U
OpPraHU3allMOHHBIX 3aJad C CcoONIoJeHueM TpeOOBaHUI SProOHOMMKH, TEXHHUKH
0€30MacCHOCTH, TUTHEHBI, PECYPCOCOEPEKEHNS, TPABOBBIX U ITUYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€301MacCHOCTH;

MP 07

YMCHHUC CaMOCTOATCIIbHO OLCHUBATL W IMPUHHUMATh PCHICHUA, OIPCACIAIOIINC
CTPATCTUIO NOBCACHU A, C YYCTOM I'PAXKJAHCKHUX U HPaAaBCTBCHHBIX HeHHOCTCﬁ;

MP 08

BJIAACHUC A3BIKOBBIMU CPCACTBAMH — YMCHHUC SCHO, JIOTUYHO U TOYHO HU3JIaraTb CBOXO
TOYKY 3pCHUs, UCIIOJIB30BATh aICKBATHEIC A3BIKOBBIC CPCIICTBA,

MP 09

BJIaJACHUEC HaBBIKaAMU M03HaBaTEILHOMI pe(bJICKCI/II/I KaK OCO3HaHUA COBCPIIACMBIX
HeﬁCTBHﬁ U MBICIUTCIIBHBIX ITPOLECCOB, HUX PE3YJILTATOB H OCHOBaHHﬁ, I'paHuIl
CBOCTO 3HAHUMA W HC3HAHMA, HOBBIX IIO3HABATCIIBHBIX 3aJa4d HW CpCACTB HX
JOCTHIXKCHUA.

I1P601

c(OpMUPOBAHHOCTH NPEACTABIECHUIN O MaTEMAaTUKE KaK YaCTU MUPOBOM KYyJIbTYpHI U
MecTe MaTeMaTHKU B COBPEMEHHOM LIMBUIIM3AIIMHU, CIIOCOOAX ONMUCAHUS SIBIEHUN
peaIbHOTrO MUpa Ha MATEMAaTHYECKOM SI3BIKE;

I1P602

c(OpPMHPOBAHHOCTb PEACTABICHUN O MATEMaTHUECKUX MOHATUAX KaK BaKHEUIITNX
MaTE€MaTUYECKUX MOJEIISIX, TO3BOJISAIONINX ONKUCHIBATh U U3y4YaTh PA3HBIE MPOLECCH U
ABJICHUS; IOHUMaHNE BO3MOKHOCTH aKCHOMaTH4ECKOI0 IIOCTPOEHUS
MaTEMaTUYECKUX TEOPH;

I1P603

BJIaACHUEC METOJaMH JOKa3aTCJILCTB U AJITOPUTMOB PCIICHUA, YMCHUC UX [TIPUMCHATD,
IMPOBOAUTH NOKA3ATCJIbHBIC PACCYKACHUS B XOAC PCUHICHUA 3a1a4;

I1P604

BJIAACHUC CTAHAAPTHBIMU IIPUEMaMU PCHICHUA PAllMOHAJIbHBIX U UppallMOHAIIBHBIX,
IMOKa3aTCJIbHbIX, CTCIICHHBIX, TODUT'OHOMCTPUYICCKUX ypaBHeHI/Iﬁ H HCPABCHCTB, UX
CUCTCM; UCITIOJIB30BAHUC I'OTOBBIX KOMIIBIOTCPHBIX ITPOTrpaMMm, B TOM YHCJIC OJIA
IMONCKa IMYTHU PCIICHU U WJUIIOCTPALUN PCIICHU A ypaBHeHPIfI 1 HCPABCHCTB,

ITP605

c(hOpMUPOBAHHOCTH MPECTABICHUN 00 OCHOBHBIX MOHSATHUSX, HICSIX U METO/IaX
MaTeMaTUYECKOr0 aHAJIN3a;

I1P606

BJIa/ICHE OCHOBHBIMM MOHATHSMH O TUIOCKUX U MIPOCTPAHCTBEHHBIX FT€OMETPUUECKUX
¢urypax, uX OCHOBHBIX CBOWCTBaX; C()OPMUPOBAHHOCTb YMEHUS paclio3HaBaTh
reoMeTpuueckre GUrypsl Ha 4epTekax, MOJIEISAX U B peaibHOM MHUpE; IPUMEHEHNE
U3YyYEHHBIX CBOMCTB reoMeTpuyeckuX GUryp u Gopmys ams permeHus
TeOMETPUUECKUX 3ajau U 3aa4 C MPAKTUYECKUM COJIEPKaHUEM;

I1P607

c(OpMHPOBAHHOCTb NMPEACTABICHUH O Ipolleccax U sIBICHUSIX, HMEIOLINX
BEPOSITHOCTHBIN XapaKTEP, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIBHOM MUPE,
OCHOBHBIX IIOHATHUAX DJIEMEHTAPHOU TEOPUU BEPOATHOCTEN; YMEHUN HAXOIUTh U
OLICHUBATh BEPOSITHOCTH HACTYIIEHUSI COOBITUN B IPOCTEHIINX MPAKTUYECKUX
CUTYyalUsIX U OCHOBHBIE XapAaKTEPUCTUKH CIIyYalHbIX BEJIUYMH,

I1P608

BJIAAACHUEC HAaBbIKaMH HCIIOJIB30BaHUA I'OTOBBIX KOMIIBIOTCPHBIX IPOTpaMM IIpH
PCHICHUUA 3a/1a4;

I1Py01

c(OpMUPOBAHHOCTH MPEACTABIECHUIN 0 HEOOXOJUMOCTH 10Ka3aTeIbCTB MIPU
000CHOBaHMU MaTeMaTHYECKUX YTBEPKIACHUN U POJIM aKCHOMATUKHU B IIPOBEJICHUN
JEAYKTUBHBIX PacCyXJICHUH;

[1Py02

c(OpMHUPOBAHHOCTH MOHATUITHOTO armapara o OCHOBHBIM pa3JielaM Kypca
MaTeMaTHKH; 3HAaHUH OCHOBHBIX T€OpeM, (POpMyII U YMEHUS UX IPUMEHSATh; YMEHUS
JTIOKa3bIBaTh TEOPEMbI M HAXOJIUTh HECTaHJapTHBIE CIOCOOBI pEelIeHUS 3ajay;

I1Py03

c(OpMHPOBAHHOCTh YMEHUI MO/IEIMPOBAThH pPeAJIbHbIE CUTYaIlUH, HCCIIEeI0BATh
ITOCTPOEHHBIE MOJIENIN, HHTEPIIPETUPOBATH MOJYYECHHBIN PE3YIIbTAT;

[1Py04

C(I)OpMI/IpOBaHHOCTB HpeI[CTaBJ'ICHI/Iﬁ 00 OCHOBHBIX IMOHATHSAX MAaTEeMaTUYECKOTO




aHaJM3a U UX CBOMCTBAX, BJIaJICHNE YMEHUEM XapaKTEPH30BaTh MOBeAeHUE (YHKIIUM,
MCIIOJIb30BAHUE MOTYYEHHBIX 3HAHUH /17151 OMUCaHUS U aHAIN3a PEAIbHBIX
3aBUCHUMOCTEH;

ITPy05

BJIaJICHUE YMEHUAMU COCTABIICHUS BEPOSATHOCTHBIX MOJIEJIEN 10 YCIIOBUIO 3aa4u U
BBIUKCJICHHS BEPOSITHOCTU HACTYIUICHUS COOBITHI, B TOM YHCIIE C IPUMEHEHUEM
dbopMys1 KOMOMHATOPUKYU M OCHOBHBIX TEOPEM TCOPHH BEPOSITHOCTEH; HCCIIETOBAHUS
CIIy4alHbIX BEJIMYMH N0 UX PACHpPENICICHUIO.




OO01IMe KOMIETEHIIUU

[1nanupyemble pe3yabTaThl 00y4eHHs

Oo6mue

JlucuuniHapHbie

OK 01 BsiOupatb criocoObt
peleHus 3a1a4
npodeccuoHaIbHON
AEATeILHOCTH PUMEHUTEIIHHO
K Pa3IMYHbIM KOHTEKCTaM

- TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTePCTBa,
TpynoJItO0HeE;

- TOTOBHOCTh K aKTUBHOM JIEATEILHOCTH TEXHOJIOTHICCKON 1
COLIMAJIbHOW HAIIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATD,
IJIAHUPOBATh M CAMOCTOSITEILHO BBIMOJIHATE TAKYIO JIEATEILHOCTD;
- HHTEpeC K pa3inyHbIM cepam mpodhecCHOHATEHON
NESATEITbHOCTH,

OBiaseHne yHUBEPCATBHBIMH YIeOHBIMH ITO3HABATEIHHBIMU
NEUCTBUSIMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSATENbHO (POPMYIHUPOBATH U aKTyalIU3UPOBATh MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS IS
CpaBHEHHS, KJIaCCU(PUKAUU 1 0000IIEHNUS;

- OIPENENSTh LIeJH IeATeIbHOCTH, 33/1aBaTh TapaMeTphl U
KPUTEPHUU UX TOCTHKCHHUS;

- pa3BUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX
npobiem

0) 6a30BbBIC UCCIIEIOBATEIIbCKUE ICHCTBUS:

- BJIaJIETh HaBbIKAaMU y4e€OHO-HCCIIEIOBATEIHCKON U TPOSKTHOM
JesITeIbHOCTH, HAaBBIKAMU pa3pelieHust mpooiem;

- BBISIBJISITH TIPUYUHHO-CIICJICTBEHHBIC CBS3H U aKTyaJIM3HPOBAThH
3a/1avy, BBIIBUTATh TUTIOTE3Y €€ PEIICHUS, HAXOJUTh apTyMEHTBI
JUTS TOKA3aTeIbCTBA CBOMX YTBEPXKICHUM, 3a]1aBaTh MapaMeTPhl U
KPUTEPUU PEIICHUS;

- aHAJIM3UPOBATH MOJTyUYECHHBIC B X0OJIC PEIICHHUS 32191
PE3yNbTaThl, KPUTUUECKH OI[CHUBATh UX JTOCTOBEPHOCTb,
MIPOTHO3UPOBATH M3MEHEHHUE B HOBBIX YCIIOBHSIX;

- YMETh MEPEHOCUTD 3HAHUS B MTO3HABATENIBHYIO U MPAKTHUUECKYIO
00JIaCTH KU3HENEATEIHHOCTH.

-BJIaJIETh METO/IaMH JI0Ka3aTeIbCTB,
ANITOPUTMaMH PEIICHHS 3a/1a4;

- YMETh OIIEPUPOBATh MOHATUAMU: CTEIICHb
4uCIIa, Jorapu(M uucia; paluoHalbHbIC,
UppalnyoHalbHbIe, 10KA3aTeIbHbIC, CTCIICHHBIE,
JoTapu(pMHUECKUE, TPUTOHOMETPUIECKHE
YpaBHEHMsI U HEPaBEHCTBA; (GyHKLNA,
HenpepbIBHAsT (PYHKIIHS, TPOU3BOIHAS,
nepBooOpasHasi, OnpeeeHHbII HHTEerpa;
-YMEHHE BBITIOJHATH BHIYMCIICHUE 3HAUYCHUN U
npeoOpa3oBaHuUs BBIPAKECHUH;

- YMETh ONEPUPOBATH MOHITHIMU:
pannoHanbHas QyHKIMS, IOKa3aTelbHas
GyHKIUS, cTeneHHas QyHKIuS,
JorapupmMuyecKas

(GyHKIUS, TPUTOHOMETpUYECKHE (PYHKIINH,
oOpaTHble GYHKLNHU; YMEHHE CTPOUTH I'papuKu
M3YYEHHBIX QYyHKIUH,

- YMETh pelIaTh TEKCTOBBIE 33/1a4H Pa3HbIX
TUTIOB, COCTABIISITh BBIPAKEHHSI, YPABHEHUS,
HEPaBEHCTBA U X CUCTEMBI 110 YCIOBUIO
3aJjauu, UCCIIE0BATh IIOJIyY€HHOE PEIICHUE U
OLIEHUBATh MPABJIONIO00HOCTh PE3YJIbTATOB;

- YMETh ONIEPUPOBATH MOHATHIMU: CPETHEE
apumeTHyecKoe, MeJana, HanboJbIlee U
HaMMEHBIIIee 3HAYCHUS, pa3Max, TUCTIePCHs,
CTaHJapTHOE OTKJIOHEHHE YHCIOBOr0 Habopa;
YMETh U3BJIEKaTh, MHTEPIPETUPOBATH
uH(OpMaIIKIO, TIPEICTAaBICHHYIO B Ta0IMIIaX, HA
Juarpammax, rpadukax,
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- YMETh OIIEPUPOBATH MOHATHIMHU: CITyYaHBIN
OTIBIT U CITy4aifHOE COOBITHE, BEPOSITHOCTD
CIIy4aifHOTO COOBITHSI,

- YMCThH ONCpHUPOBATh NOHATUAMMA: TOYKA,
npsiMasi, INIOCKOCTbh, IPOCTPAHCTBO,
JIBYI'PaHHBIN yIoJI, CKPEIUBAOLIUECS IIPSIMBIE,
NapajuIeIbHOCTh U MEPIICHINKYISIPHOCTh
IIPSAMBIX U IJIOCKOCTEM, YIOJl MEXAY IIPSIMBIMH,
YroJl MeXKAY MPSMOU U IIIOCKOCTBIO, YroJ
MCKAY MIIOCKOCTAMHU, PACCTOAHNUEC OT TOYKHU 0
IUIOCKOCTH, PACCTOSIHUE MEXTY MPSIMBIMH,
pacCcToAHNUEC MCKIY IIIOCKOCTAMU,; YMCHUC
UCIIOJIB30BAaTh MPH PEIICHUH 33]1a4 U3Y4CHHbBIC
(1)aKTI)I H TCOPCMbI INITAHUMCTPUHU; YMCHUC
OILICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIECTO
MUDa;

- YMETh ONEPUPOBATH MOHATUIMHU:
MHOTI'OrpaHHUK, CCHCHHUEC MHOTOI'paHHHKaA, KY6,
napajuiefienunes, npusma, nupamuaa, Gpurypa u
[MOBEPXHOCTH BpallleHUs, IUIHHAD, KOHYC, LIap,
cdepa, ceueHus pUrypsl BpalieHusl, MIOCKOCTb,
Kacaromasicsi cepsl, MUIMHIPA, KOHYCa,
TJIOIA/Ib TOBEPXHOCTU MTUPAMUIBI, TPU3MBI,
KOHYCa, [IINHJIPA, TUIOHaab cQepbl, 00beM
Ky0a, IpsIMOYTOJIBHOTO TIapasliesIenuIe1a,
NUpaMUIBL, IPU3MBL, HUIUHApPA, KOHYCA, I1apa;
YMEHHE U300pakaTh MHOTOTPAHHHUKH H
IMMOBEPXHOCTHU BpaIICHHUA, UX CCUCHUA OT PYKH, C
MTOMOIIIBIO YEPTEKHBIX UHCTPYMEHTOB U
SJICKTPOHHBIX CPEACTB; YMCHUC PAaCIIO3HABATD
CUMMETPUIO B POCTPAHCTBE; YMEHUE
pacrno3HaBaThb MPAaBUJIbHBIC MHOT'OI'PAHHUKH




- YMETh OIIEPUPOBAThH MOHATUSIMU: ABHIKEHHE B
IPOCTPAHCTBE, MOA0OHbIE (DUTYPHI B
IIPOCTPAHCTBE; MCIOJIb30BaTh OTHOIIEHUE
TI0MIaIel TOBEPXHOCTEH M 00HEMOB IO I0OHBIX
¢buryp npu pelieHun 3auay;

YMETb BBIYUCIISATH TEOMETPUUECKUE BEITUUNHBI
(uMHa, yro, miouaak, 00beM, II0A b
MIOBEPXHOCTH), UCII0JIb3Ys U3YUECHHbIE
(bopMyIbI U METOABI;

- YMETb ONEPUPOBATH MOHATUAMU:
PSMOYTOJIbHAs CCTeMa KOOPHMHAT,
KOOpJMHAThl TOYKHU, BEKTOP, KOOPAUHATHI
BEKTOpa, CKAJSIPHOE IIPOU3BEICHUE, YTOJI
MEX/1y BEKTOpaMH, CyMMa BEKTOPOB,
IIPOM3BECHUE BEKTOPA HA YUCIIO; HAXOAUTh C
MTOMOIUIBIO U3YUYEHHBIX (POPMYIT KOOPIUHATHI
CEpEIUHBI OTPE3Ka, PACCTOSHUE MEXKY IBYMS
TOYKaMH;

- YMETh BBIOMPATh MOAXOASAIIUI U3yUEeHHBIN
METOJI JIsl pEeLeHHs 3a7auu, paclio3HaBaTh
MaTeMaTHuecKue GpakTbl 1 MaTeMaTHUYECKHe
MOJIETN B PUPOJHBIX U OOIIECTBEHHBIX
ABJICHUSX, B UCKYCCTBE; YMEHHUE NPUBOAUTD
MpUMEpPBl MaTEMaTHUECKUX OTKPBITHH
POCCUICKON U MUPOBOM MaTeMaTUYECKOU
HayKH.

- YMETb ONIEPUPOBATH MOHATUSAMHU:
ornpezielieHne, akcuoMa, Teopema, CJIeJICTBUE,
CBOICTBO, IPU3HAK, 10Ka3aTEIbCTBO,
paBHOCUJIbHBIE (DOPMYITMPOBKU; YMEHHE
(bopmynHupoBaTh 00paTHOE U MIPOTHUBOIIOIOKHOE
YTBEpKACHHE, IPUBOIUTH PUMEDPBI,
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- YMETb OIIEPUPOBATh NOHATUAMHU: MHOXKECTBO,
[IOJIMHO>KECTBO, OIIEPALIUU HaJl MHO>KECTBAMU;
YMEHHE HUCII0JIB30BATh TEOPETUKO-
MHO>KECTBECHHBIHN arrapar Ijisd OImrucCaHus
pEAIbHBIX ITPOLIECCOB U SIBJICHUH NPU PELICHUU
3aja4, B TOM YHCJIE U3 JPYTUX yUeOHbIX
IIPEIMETOB;

- YMETb CBOOOJIHO ONIEPUPOBATH MTOHATHIMMU:
COUETaHMe, IEPECTaHOBKA, YUCIIO COUYETaHUM,
YKCIIO IEPECTAaHOBOK; OMHOM HploTOHA; ymMeHMe
HIPUMEHSATh KOMOMHATOPHbIE (DAKTHI U
pacCyXICHHUA Ul PEIICHUS 3a/1a4;

-YMETb OIIEPUPOBATh MOHATUSAMHU: HATypaJIbHOE
YHCJII0, LEN0E YACIIO0, OCTATOK 10 MOYJIIO,
paloHaIbHOE YHUCII0, UPPALMOHAIIBHOE YHCIIO,
MHOXCCTBA HATypPaJIbHbIX, LCJIbIX,
palOHAaIbHBIX, JEHCTBUTEIBHBIX YHCEN,
YMCHHUEC UCITOJIb30BAaTh MPU3HAKU ACTITUMOCTH,
HaMMEHBIINNA 00NN AeIUTeNb U HAaUMEHbIIIee
oOuiee kpatHoe, anroput™ EBkiuaa npu
pEILIEHNN 3a]a4; 3HAKOMCTBO C Pa3JINYHbIMU
IIO3UITMOHHBIMHU CUCTEMAaMU CUUCIICHUS,

- YMETh CBOOOJIHO ONEPUPOBATh MOHATHAMHU:
CTEIEHb C LEIbIM IT0KA3aTeNeM, KOPEHb
HaTypaJIbHOM CTEINEHH, CTENEHb C
palMOHAIBHBIM [TOKA3aTENEM, CTEIIEHD C
JIEICTBUTENBHBIM (BELIECTBEHHBIM)
HoKasareseM, JIorapu(m 4ncia, CHHyC, KOCHHYC
Y TAHT€HC TPOM3BOJIBHOTO YHCIIA;

- YMCTb ONCPpHUPOBATH NOHATUAMM: TOXKIACCTBO,
TOKJECTBEHHOE NpeoOpazoBaHue, ypaBHEHUE,
HEPaBEHCTBO, CUCTEMA YPABHEHUHN U
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HEPaBEHCTB, PABHOCUIIBHOCTb YPAaBHEHUH,
HEPaBEHCTB U CHCTEM, PalluOHAIIbHBIE,
UppalnyoHalbHbIe, 1I0KA3aTeIbHbIE, CTEIICHHBIE,
JorapupMHUECKUE, TPUTOHOMETPUIECKHE
YpaBHEHMsI, HEPABEHCTBA U CUCTEMbl; YMEHHE
pelaTh ypaBHEHHsI, HEPAaBEHCTBA U CUCTEMBI C
HIOMOILBIO PA3JIMYHBIX IPUEMOB; PELIATh
yYpaBHEHWMsI, HEPABEHCTBA U CHCTEMBI C
napaMeTpoM; IPUMEHSATh YpaBHEHHUS,
HEPaBEHCTBA, MX CHCTEMBI JJIsl PELICHUS
MaTeMaTHYECKUX 3a]a4 U 3a/1a4 U3 pasIndHbIX
oOacTel HayKu U peaJibHOM JKU3HH;

YMETb CBOOOTHO OIIEPUPOBATH MOHATHIMU:
rpaduk QyHknun, ooparHas QyHKIUS,
KOMIO3ULUS QYHKUUH, TMHENHHas QyHKIMS,
KBajipaTHuHas (yHKIUS, CTelIeHHast (YHKIUS C
LeJIBIM [TOKa3aTeseM, TPUTOHOMETPUYECKHe
(GyHKIMH, 00paTHbIE TPUTOHOMETPUUYECKUE
GbyHKLNY, TOKa3aTeNbHas U Jorapudmuyeckast
(GYHKIIUM; YMEHUE CTPOUTH rpaUKu PYHKIHM,
BBINOJIHATH MpeoOpazoBaHusl rpaukoB
GbyHKIIHI;

YMEHHUE UCIOIb30BaTh rpauku GyHKIMN 715
M3yUYEHHs TIPOLIECCOB M 3aBHCUMOCTEH TpH
peLIeHUH 3aJ1au U3 APYTUX YUeOHBIX IPEIMETOB
U W3 peallbHOW KM3HU; BRIpAXKaTh POopMylIaMu
3aBHCUMOCTH MEX/1y BETUUNHAMM;

YMEHHE CBOOOIHO ONIEPUPOBATH MMOHITHUSIMHU:
YEeTHOCTh (PYHKILIUH, IEPUOAUIHOCTD (DYHKIIHH,
OTPaHUYCHHOCTH (PYHKIIUH, MOHOTOHHOCTb
¢byHKLINH, SKCTpeMyM (QYHKINH, HanOoJIbIIee 1
HaMMEHBIIIee 3HAYCHUs] QYHKIIMU Ha
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IIPOMEXKYTKE; YMEHHUE IIPOBOJUTH
uccienoBanne QyHKINN;

YMEHHUE HCII0JIb30BaTh CBOICTBA U rpaduku
(byHKUMHN 1715 pelieHus] ypaBHEHHH, HEpaBEHCTB
U 33/1a4 ¢ IapaMeTpaMu; n300pakaTh Ha
KOOPJHMHATHOM IJIOCKOCTH MHOYKECTBA PEIICHUI
YPaBHEHHUI, HEPABEHCTB U UX CUCTEM;

- YMETb CBOOOIHO ONIEPUPOBATH MTOHATHIMMU:
[I0CJIE10BATENbHOCTD, apu(MeTHYECKast
Iporpeccusi, reoMeTpuieckas Iporpeccus,
0eckoHeyHO yObIBarolasi reOMeTpUIecKas
IIpOrpeccus; yMEHHUE 3a/1aBaTh
IIOCJIEZI0BATEIBHOCTH, B TOM YHUCJIE C IOMOIIBIO
PEKYPpPEHTHBIX (HOpMYIT;

- YMETb OIIEPUPOBATH MOHATUSAMMU:
HENPEepPBhIBHOCTh QYHKIIMH, aCUMITOTHI rpaduka
¢byHKLMY, IepBast ¥ BTOpast IPOU3BOAHAS
(GyHKIIUHM, TEOMETPUYECKUN U PU3NYECKU
CMBICJI IPOU3BOIHOM, TIEpBOOOpa3Has,
OTpe/IeNIEHHBI HHTETrpal; yMEHHE HaXOUTh
aCUMIITOTHI rpaduka GyHKINU; YMEHHE
BBIUHCIISATH POU3BOIHBIE CYMMBI,
IIPOU3BENIECHNUS, YACTHOTO U KOMITO3UIIUU
(GyHKIMI, HAXOIUTh YpaBHEHHE KacaTeIbHOU K
rpaduky GyHKIUY;

YMEHHE HCI0JIb30BaTh MPOU3BOIHYIO JIJIS
uccie1oBaHus (QYHKIMM, 17151 HAXOXKICHUS
HAWIY4IlIero peueHus B MPUKIAIHbIX, B TOM
YHCIIE COLUATBHO-I)KOHOMUYECKUX U
bu3nyecKux 3aaayax, 1 onpeeseHus
CKOPOCTH M YCKOPEHUS; HaXOAUTh IJIOLAAN U
00BeMBbI (PUTYp C TOMOIIBIO UHTETpaa;
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MPUBOJUTH MPUMEPHI MATEMATUYECKOTO
MOJICJIUPOBAHUS C TOMOILBIO
nuddepeHIMaIbHBIX YPaBHCHHH,

- YMETb ONEPUPOBATH MOHATUIMHU:
KOMIUIEKCHOE YHCII0, COMPSKEHHBIE
KOMILJIEKCHBIE YUCJIa, MOJYJIb U apTyMEHT
KOMIUIEKCHOTO yHclia, popMa 3arucu
KOMILIEKCHBIX YHCell (TeOMeTpUYeCcKasi,
TPUTOHOMETPHYECKas U anredpandeckasi);
YMETh MPOU3BOIUTH apU(PMETHUECKUE TCHCTBUS
C KOMIUIEKCHBIMH YHCJIaMH; IPUBOIUTH
MIPUMEPHI UCIIOIH30BAHUS KOMIUIEKCHBIX YHCEIT,
- YMETh CBOOOTHO ONEPUPOBATH MOHATHIMHU:
cpenHee apu(pMeTH4YecKoe, MeIMaHa,
HauOoJIbIlIee U HAMMEHbIIIee 3HAUCHUs, pa3Max,
JIUCTIEPCHsl, CTAHAAPTHOE OTKJIOHEHHE IS
ONMCAHUs YUCIIOBBIX IAHHBIX; YMEHHE
HCCJIEI0BATh CTATUCTUYECKUE JaHHBIE, B TOM
qrclie ¢ MPUMEHEHHEeM rpauuecKux MeTOA0B U
AIIEKTPOHHBIX CPEJICTB; rpaduuecKu
MCCIIeIOBATh COBMECTHBIEC HAOIIOEHUS C
MOMOUIBIO AUArpamMM PacCEeUBaHUs U JIMHEHHON
perpeccuy;

- YMETb HaXxOJIUTh BEPOSATHOCTH COOBITHH C
MCIOJIb30BaHNEM TpadUIeCKIX METOJIOB;
MIPUMEHSATH VISl peIIeHus 3a1a49 HOpMYITbI
CJIOKEHUSI U YMHOXKEHHS BEPOSITHOCTEH,
dbopMyIy MOTHON BEPOATHOCTH, HOPMYITY
bepnymmm, koMOMHATOPHBIE (PAKTHI U
(hOpMYJIBI; OIEHUBATH BEPOSATHOCTH PEATBHBIX
COOBITHIA; yMEHHE ONIEPUPOBATH MOHATHIMHU:
cilyJaiiHas BETMYMHA, paclipe/ieJIeHHe
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BEPOSATHOCTEH, MAaTEMaTUUECKOE OKUIaHuUE,
JUCIIEPCUs U CTAaHJIaPTHOE OTKJIOHEHUE
CIy4yalHOUM BEIMYHMHBI, QYHKIIUH
pacnpeziesieHus: ¥ INIOTHOCTH PaBHOMEPHOTO,
[0Ka3aTeIbHOI0 U HOPMAJILHOI'O
pacnpeziesieHuii; yMEHNE UCII0JIb30BaTh
CBOWCTBA MU3YUYEHHBIX pacrpeaeaeHuit s
pellIeHus 3a/1a4; 3HAKOMCTBO C MOHATUSMHU:
3aKOH OOJIBIIMX YUCEII, METO/Ibl BBIOOPOUYHBIX
WCCIIC/IOBAHMIA; YMEHUE TIPUBOTUTH TPUMEPHI
IPOSIBJICHUS 3aKOHA OOJIBLINX YUCEll B
MPUPOJIHBIX U OOIIECTBEHHBIX SIBIICHUSIX;

- YMETh CBOOOJIHO OIIEPUPOBATh MOHATUAMU:
TOYKa, [psiMasi, IJI0OCKOCTh, IPOCTPAHCTBO,
OTPE30K, JIy4, INIOCKUHA yrojl, IByrpaHHbIN yro,
TPEXTPaHHBIN YroJl, NepeceKarIuecs,
napajJiesibHble U CKpEIIHUBAIOLINecs IpsSIMbIe,
NapajuIeIbHOCTh U NEPIIEHIUKYIISIPHOCTD
HPSMBIX U IIJIOCKOCTEH, YTOJI MEXKAY MPSMBIMH,
YTOJI MEXAY IPSMOM U INIOCKOCTBIO, YTOJI
MEXy IUIOCKOCTSIMHU; YMEHHE UCIIOIb30BaTh
NIPY PEUICHUH 33/1a4 U3y4YeHHBIC (PaKThl U
TEOpeMbI JIAHUMETPUHU; YMEHHE OLIEHUBATh
pa3Mepbl 00BEKTOB B OKPY’KaIOLIEM
MUpE;yMEHUE ONEepUPOBATH MOHATUAMHU:
MHOTOTPaHHHK, CEYeHNE MHOTOI'paHHUKA,
NPaBUJIbHBII MHOTOTPAHHUK, IIPU3Ma,
nupamMuia, GUrypa i IOBEepXHOCTh BPAICHHS,
WIMHAP, KOHYC, map, cdepa, pa3BepTka
MOBEPXHOCTH, CEUEHUSI KOHYCa U LIMJIUHAPA,
napaiesibHble OCH HJIM OCHOBAaHUIO, CEUEHUE
11apa, MI0CKOCTh, Kacarolasics cgepsl,
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LWINHAPA, KOHYCa; YMEHHE CTPOUTDH CEUEHHE
MHOT'OTpaHHHKa, H300paXkaTh MHOTOTPaHHUKH,
(GuUrypsl 1 NOBEPXHOCTH BpAILEHU, UX CEYEHUS,
B TOM YHCJIE C TIOMOIIBIO AIEKTPOHHBIX
CPEZCTB; yMEHHUE IPUMEHATh CBOWCTBA
reOMETPHUECKUX (DUTYP, CAMOCTOSTETEHO
(bopMyIHMpOBaTh ONPEACIICHUS U3Yy4aeMBbIX
¢buryp, BbLABUTaTh

TUIIOTE3bl O CBOMCTBAX M MPU3HAKaX
reOMEeTPHUECKUX (hUTYp, 000CHOBBIBATH HUIIH
OIIpOBEPraTh UX; YMEHHE IPOBOIUTD
KIaccu(uKanuio GUryp Mo pasIuIHbIM
IPU3HAKAM, BBIIIOJHATh HEOOXOAUMBIE
JIOTIOJTHUTEIILHBIE IOCTPOCHUS;

- YMETh CBOOOJIHO OIEPUPOBAThH MOHATHAMU:
wiouaab GUrypsl, o00beM QUrypbl, BETUIHHA
yIJ1a, pacCTOSHUE OT TOYKHU /10 IJIOCKOCTH,
paccTosTHUE MEXY MPSMBIMHU, PACCTOSTHHAE
MEXy TUIOCKOCTSIMHU, IUI0IAb chepsl,
TUTIOIIAb TOBEPXHOCTH MTUPAMHUJIBI, TPU3MBI,
KOHYcCa, WINHPA, 00beM Ky0a,
HPSMOYTOJIBHOTO MapalIeenuresa,
MUPaMU/Ibl, IPU3MBI, LMIIMHAPA, KOHYCA, 11apa;
YMEHHWE HaXOJUTh OTHOIIEHHE 00HEMOB
NoJJ00HBIX QUTYp;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATHIMHU:
JBIDKEHUE, NTapajIeNIbHbIA IEpeHOC, CHMMETPHS
Ha IJIOCKOCTH U B POCTPAHCTBE, TIOBOPOT,
npeoOpa3oBaHue 1Mo100Us, TOJ00HbBIE PUTYDHI;
YMEHHUE pacrio3HaBaTh paBHBIE U MOI00HBIC
(Gurypsl, B TOM 4uClie B IPUPOJIE, UCKYCCTBE,
apXHUTEKType; YMEHHE UCTIOIH30BATh
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r€OMETPUUYECKHUE OTHOIICHHS, HAXOIUTh
r€OMETPUYECKHUE BEIMYMHBI (JIJTMHA, YTOJl,
IJI01a]Tb, 00BEM) TIPH PEIICHUH 3a/1a4 U3
JIPYTHX y4eOHBIX MPEAMETOB U U3 PeaTbHON
JKH3HU;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMHU:
MPSIMOYTOJIBHASI CUCTEMa KOOPJUHAT, BEKTOP,
KOOPJMHATHI TOYKH, KOOPJAUHATHI BEKTOPA,
CyMMa BEKTOPOB, ITPOU3BEICHNE BEKTOpa Ha
YHCIIO, Pa3JI0’KEHUE BEKTOpa Mo O6a3ucy,
CKJIIPHOE TIPOU3BECHUE, BEKTOPHOE
MIPOU3BEICHUE, YTOJI MKy BEKTOPAMH;
YMEHHE HCI0JIb30BaTh BEKTOPHBIN U
KOOPJMHATHBINA METOJI ISl PEIICHHUS
reOMEeTPUYECKUX 33/1a4 U 3a/1a4 IPYTUX
Y4eOHBIX TIPEIMETOB; ONIEPUPOBATH MTOHATHSIMHU:
Matpuua 2x2 u 3x3, onpenenuTenb MaTpUILIbL,
T€OMETPUUYECKUM CMBICI ONIPEICITUTEIS;

YMETh MOAEIUPOBATh pealibHbIE CUTYallUU Ha
SI3BIKE MAaTEMATUKW; COCTABIISATEH BBIPAKCHHS,
YpaBHEHHUS, HEPABEHCTBA U UX CUCTEMBI T10
YCJIOBHIO 33J1a4H, UCCIIEIOBATH MTOCTPOEHHBIE
MOJIEJIH C UCIIOJIb30BaHUEM ammapaTa anreopsl,
WHTEPIPETHPOBATH IMOTYICHHBIN PE3yIIbTaT;
CTPOUTH MAaTEMAaTUYECKUE MOJIENIN C TIOMOIIIBIO
TEOMETPHYCCKUX TIOHATHUH U BEIMYHMH, PEIIATh
CBSI3aHHBIE C HUMHU MTPAKTUYECKHE 3a/1a4H;
COCTABJISITh BEPOSITHOCTHYIO MOJIENH 1
WHTEPIPETHPOBATH MMOTYYCHHBIN Pe3yNbTaT;
pemaTh MPUKJIaIHBIE 33]1a4l CPEICTBAMHU
MaTEMAaTHYECKOr'0 aHaJIN3a, B TOM YKCIIE
COITMATbHO-9KOHOMUYECKOTO U (PU3UIECKOTO
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XapakTepa,

- YMEHHUE BBIOUPATH MOIXOAIIUNA METO/ JIJIs
pelleHus 3aJa4un; IOHUMaHUe 3HAYUMOCTHU
MaTE€MaTUKU B U3YYECHUU PUPOIHBIX U
OOLIECTBEHHBIX MPOLIECCOB U SIBICHUN; YMEHUE
pacrno3HaBaTh IPOSIBICHNE 3aKOHOB
MaTEeMaTHKHU B UCKYCCTBE, YMEHHUE TPUBOIUTH
MIpUMEPHl MATEMATUYECKUX OTKPBITHIA
POCCHUICKON ¥ MHUPOBOM MaTEMaTUYECKON
HAYKHU

OK 02 Hcnonb3oBath
COBpEMEHHBIE CPEICTBA
IOKCKa, aHAJIN3a U
HMHTEPIIPETalNN HHPOPMAIIHH,
1 MHQOpPMAIIMOHHBIC
TEXHOJIOTHH IJIS1 BBIIIOJIHEHUS
3as1a4 npodeccuoHaIbHOM
eI TENLHOCTH

B 00nacti ieHHOCTH HayYHOTO [TO3HAHU:

-c(hopMUpPOBAaHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M OOIIECTBEHHOMN NMPAKTUKH,
OCHOBaHHOTO Ha JAUAJIOre KyJIbTYp, CHOCOOCTBYIOIIET0 OCO3HAHUIO
CBOET0 MecTa B NOJIUKYJIbTYPHOM MHPE;

- COBEpPLICHCTBOBAHHUE S3bIKOBON M UHTATENILCKON KYJIBTYpPhI KaK
CPEZCTBA B3aUMOJIEHCTBHS MEXKAY JTIObMU U O3HAHUS MUDA;

- OCO3HaHHE LIEHHOCTH HAy4YHO JeATeNbHOCTH, TOTOBHOCTD
OCYIIECTBIIATH POCKTHYIO U

HCCIIEI0BATEIbCKYIO I€ATEIbHOCTh HHMBH/IyalIbHO U B TPYIIIE.
OsginazieHre yHUBEpCAIbHBIMU YU€OHBIMU IIO3HABATEIbHBIMU
JNEHUCTBUSMMU:

B) pabota ¢ nHpOpMaIHEi:

- BJIaJIETh HaBBIKAMU MOTy4eHHs HHYOPMALIMH U3 UCTOYHUKOB
Pa3HbIX TUIOB, CAMOCTOATEIBHO OCYIIECTBIIATh TOUCK, aHAIIH3,
CHCTEMaTHU3aLUI0 U HHTEPIPETALNIO HH(YOPMALMK PA3INYHBIX BUOB
U (pOopM IpeCTaBICHUS;

- CO3/1aBaTh TEKCTHI B Pa3IMUYHbIX (POPMATAX C yIETOM HA3HAUEHUS
MH(POPMALIH U IIeTICBON ayAUTOPHUH, BRIOHpasi ONTUMAJIbHYIO (popMy
MIPEICTAaBICHUS M BU3YyaIU3aIiH;

- OIICHUBATh JJOCTOBEPHOCTD, JISTUTUMHOCTh HH(POPMAIIUH, €€
COOTBETCTBHE MPABOBBIM M MOPAJIbHO-ITHYECKHM HOPMaM;

- HCTOJIb30BATh CPeJICTBA HH(OPMAIIMOHHBIX 1 KOMMYHHKAIIMOHHBIX

- YMETh OIEpUPOBATh MOHATHSIMU: PALIUOHAIBHAS
byHKLuS, TOKa3aTeabHast QyHKINS, CTEICHHAs
byHKLus, Jorapupmuyeckas GyHKIus,
TPUTOHOMETpUUYECKHe QYHKIINU, OOpaTHbIE
(GYHKIMHU; YMEHHE CTPOUTH I'padUKu U3yUSHHBIX
(byHKIMH, HCTIONB30BaTh IpadUKU IPU U3YUYCHUU
IPOLIECCOB U 3aBUCUMOCTEH, TP PELICHUH 33134
U3 IpyTUX Y4eOHBIX IPEAMETOB U 331a4 U3
peanbHOM KU3HU; BBIpaXaTh GOpMyIaMu
3aBUCUMOCTH MEX]y BEJINUMHAMU,

- YMETb ONEPUPOBATH MOHATHUAMMU: TOKIAECTBO,
TOXJIECTBEHHOE IPe0Opa3oBaHue, ypaBHEHHUE,
HEpaBEHCTBO, CUCTEMA YPABHEHHI U HEPABEHCTB,
PaBHOCWIBHOCTb YPaBHEHUI, HEPABEHCTB U
CHCTEM, pallMOHAJIbHbBIE, UPPALIMOHANIBHBIC,
NOKa3aTesbHble, CTENIEHHbIE, JTIOrapu(MUIECKHe,
TPUTOHOMETPUYECKHUE YPABHEHUsI, HEPABEHCTBA
U CUCTEMBbI; YMETb PELIaTh YPABHEHUS,
HEPAaBEHCTBA U CUCTEMBI C TIOMOIIBIO Pa3TMYHBIX
NPUEMOB; PelIaTh YpaBHEHUs], HEPAaBEHCTBA U
CHCTEMBI C TapaMeTpOM; IPUMEHATh YpaBHEHNS,
HEpPaBEHCTBA, MX CUCTEMBI JUIS PELICHHUs
MaTeMaTHYECKUX 33/1a4 U 337a4 U3 Pa3InIHbIX
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TEXHOJIOTUH B PEIICHNN KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3aIMOHHBIX 33/1a4 C COOJII0JICHUEM TPeOOBaHUI SPrOHOMHUKH,
TEXHHUKHU 0€30MacHOCTH, TUTUEHBI, pecypcocOepekeHusi, MPaBOBBIX U
ATUYECKHUX HOPM, HOpM UH(POPMAIIMOHHON O€301TaCHOCTH;

- BJIaJICTh HaBBIKAMH PACIIO3HABAHUS U 3AIUTHI HH(QOpMALIUH,
WH(POPMAITMOHHOM 0€301aCHOCTH JIMYHOCTH

obnacTeil HayKH U peabHON KU3HU;

- YMETh CBOOOHO ONEPUPOBATH MOHATHAMHU:
JBIDKEHUE, TIapaJUIeNIbHBIA IEpeHOC, CHMMETpPUS
Ha TUIOCKOCTH U B POCTPAHCTBE, TOBOPOT,
npeoOpazoBaHue MOA00MS, MOT00HBIE (PUTYPHI,
YMETh PACIO3HABAThH PaBHBIC U MOJJOOHBIC
(GUrypbl, B TOM YHCIIE B IPUPOJIE, UCKYCCTBE,
APXHUTEKTYpE; YMETh UCIIOIB30BATh
reOMEeTPUYECKHE OTHOIICHUS, HAXOUTh
reoOMeTpUYECKHEe BEJIMYHMHBI (JUTHHA, YTOI,
IUIOIA/Ab, 00bEM) ITPU PELICHUH 3a/1a4 U3 APYTUX
y4eOHBIX IPEIMETOB U U3 PEATbHON KU3HH

OK 03 ILtaHupoBats u
peaan30BbIBaTh COOCTBEHHOE
npodeccuoHansHoOe U
JUYHOCTHOE pa3BHUTHE,
HpeANPUHUMATEIbCKYIO
JEATebHOCTD B
npodeccuoHaIbHOM cdepe,
WCTIOJIb30BaTh 3HAHUS 110
(uHAHCOBOI IPaMOTHOCTH B
Pa3INYHBIX )KU3HEHHBIX
CHUTYaIHsX

B o0nacti 1yXxOBHO-HPaBCTBEHHOI'O BOCIIMTAHUS:

-- c(hopMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUSI, 3THUECKOTO
HOBEJICHHUS;

- CIOCOOHOCTBh OLIEHUBATh CUTYALMIO U IPUHUMATh OCO3HAHHBIE
peleHNs], OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U
LEHHOCTH;

- 0CO3HaHHE JINYHOTO BKJIAJla B IOCTPOEHHE YCTOHUMBOTO OyAyLIEro;
- OTBETCTBEHHOE OTHOLLICHUE K CBOUM POJIUTENSM U (WIH) IPYTUM
YJIeHaM CEeMbH, CO3JJaHUIO0 CEMbU Ha OCHOBE OCO3HAHHOTO NPHHATHUS
LEHHOCTEN CEMEMHOM JKU3HU B COOTBETCTBUM € TPAJULMSIMU HAPOJOB
Poccun;

OBnazeHne yHUBEPCAIbHBIMU PETYISTUBHBIMU ACHCTBUAMU:

a) caMOOpraHu3aLus:

- CAaMOCTOSATEJIBHO OCYILLECTBIIATh T03HABATENBHYIO JESTEIbHOCTb,
BBISIBIIAIT NIPOOJIEMBI, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE
3aJa4u B 00pa30BaTEIIbHON AEATEIIBHOCTH U )KU3HEHHBIX CUTYaLUsX;
- CAMOCTOSATEIJIEHO COCTABIIATH IUIAH PEIIeHUs IPOOIEMBI C YIeTOM
MMEIOIINXCS PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
HPEATIOYTEHUN;

- JaBaTh OLIEHKY HOBBIM CUTYaIUsM;

CHOcOOCTBOBAaTh (HOPMUPOBAHUIO U MTPOSIBICHUIO IIUPOKOH Py IUIUN

- YMETh OIIEPUPOBATH TOHATUAMU:
paLuoHaIbHbIE, UPPALIUOHAJIBHBIC,
HOKa3aTeJbHbIE, CTENIEHHbIE, JIorapuMUUECKe,
TPUTOHOMETPUYECKHE YPAaBHEHUS U HEPABEHCTBA,
UX CUCTEMBI;

- YMETb ONEPUPOBATH MOHATHAMHU: MHOTOTPAHHHUK,
CEUCHUE MHOTOTPaHHMKA, KyO, napaenenumnen,
npu3Ma, upaMuaa, Gurypa u HoBEpXHOCTb
BpALLCHUS, IIMIUHIP, KOHYC, Iap, cgepa, CeueHust
¢buryps! BpalieHus, II0CKOCTb, KaCaroIasics
cdepsl, UINHIPA, KOHYCA, IIOLIA/b
MOBEPXHOCTH MTUPaMHUIbI, IPU3MBbI, KOHYCA,
UIMHAPA, IUIomab chepbl, 00beM Kyoa,
IPSMOYTOJIBHOTO NapaljieenuIea, TMpaMuIbl,
NPU3MBI, HUINHIPA, KOHYCA, 11apa; yMEHHUE
n300pakaTb MHOTOIPAaHHUKHU U TIOBEPXHOCTU
BpaIlEHHS, UX CEUYECHHUA OT PYKH, C IIOMOIIBIO
YEPTCIKHBIX HTHCTPYMEHTOB U 3JICKTPOHHBIX
CPEICTB; yMETh Paclo3HaBaTh CHMMETPHIO B
NPOCTPAHCTBE; YMETh PACIO3HABATH MPaBUIIbHBIE
MHOT'OTPaHHHKH
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B Pa3HbBIX 001aCTIX 3HAHUH, TOCTOSHHO MOBHIIIATH CBOM
o0pa3oBaTeNbHbINA U KYJIbTYPHBI YPOBEHb;

0) CaMOKOHTPOJIb:

WCTIOJIb30BaTh MPHEMBI pehIeKCHH AJIsl OLEHKH CUTYalluu, BEIOOpa
BEPHOI'O PEILLEHUS;

- YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 10
UX CHUKEHHIO;

B) OMOLMOHAJIbHBIN MHTEJUIEKT, IPEANOAratoui
c(hOpMHUPOBAHHOCTD:

BHYTPEHHE MOTHBALMH, BKJIIOYAIOLIEH CTPEMIICHUE K JTIOCTHKEHUIO
LIETIU U YCIIEXY, ONTUMHU3M, MHULIMATUBHOCTh, YMEHHE JI€HCTBOBATD,
HCXOJ U3 CBOMX BO3MOKHOCTEH;

- SMIIATUH, BKIIIOYAIOUIEH CITOCOOHOCTh MTOHUMATh SMOIIHOHATBHOE
COCTOSIHHE JPYTUX, YUUTHIBATH €T0 MPH OCYLIECTBICHUN
KOMMYHHKAIIUH, CIIOCOOHOCTh K COYYBCTBHIO U CONIEPEKUBAHUIO;

- COLIMABHBIX HABBIKOB, BKJIFOUAIOIIUX CITIOCOOHOCTh BHICTPANBATh
OTHOILEHUS C IPYTUMH JIHOJbMH, 3a00TUTHCS, TPOSIBISITh UHTEPEC U
paspemaTb KOHQJIUKTbI

- YMETb ONEPUPOBATH MOHATUSAMHU:
MPSIMOYTOJIbHASI CUCTEMAa KOOPAMHAT,
KOOPJMHATHI TOUYKH, BEKTOP, KOOPIMHATHI
BEKTOPA, CKaJSIPHOE MPOU3BEACHUE, YTOI MEKAY
BEKTOPAMH, CyMMa BEKTOPOB, IPOU3BEACHHE
BEKTOPA HA YHCJI0; HAXOAUTH C TIOMOILBIO
U3y4YCHHBIX (POPMYI KOOPAWHATHI CePEIUHbI
OTpe3Ka, pacCTOSTHUE MEXAY IBYMSI TOUKaMU

OK 04 D¢ddexTuBHO
B3aUMO/ICIICTBOBAThH U
paboTaTh B KOJUIEKTHUBE U
KOMaH/Ie

TOTOBHOCTB K CAMOPAa3BUTHIO, CAMOCTOSTENIBHOCTU U
CaMOOINPEEIIEHUIO;

-OBJIaJICHUE HaBbIKaMH y4EOHO-HCCIIE0BATEILCKON, TPOEKTHON U
COLIMAILHON JIeSTeIIbHOCTH,

OBnaseHne yHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU JIEHCTBUSAMMU:
0) coBMeCTHas JIeSITENbHOCTD:

- IOHMMATh U UCIOIb30BaTh IPEUMYIIIECTBA KOMaHIHOMN U
UHJIUBUyalIbHOM paboThI;

- IPUHUMATD LEIH COBMECTHOH IEATENbHOCTH, OPraHU30BbIBATh U
KOOPJAUHHUPOBATh JEHCTBUS 110 €€ JOCTUKECHHUIO: COCTABIIATH IUIAH
JNEUCTBHN, PACTIPENEIATh PO C YIETOM MHEHHH YYaCTHUKOB
00CyXJ1aTh pe3yIbTaThl COBMECTHOI paldoThI,

- KOOPAWHUPOBATDH U BBIIOIHATH paOOTY B YCIOBHSIX PEANbHOTO,
BUPTYaJIBHOTO U KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYIIECTBJIATH NO3UTUBHOE CTPATETMYECKOE NTIOBEJCHUE B

- YMETb ONEPUPOBATH MOHATUSIMU: CIyUaHHBIN
OTIBIT M CITy4aifHOE COOBITHE, BEPOSITHOCTh
CIIy4aifHOTO COOBITHS; YMETh BBIYUCIIATH
BEPOATHOCThH C UCTIOIH30BaHUEM I'pahuaecKux
METOJIOB; IPUMEHATH POPMYITBI CIIOKECHUS U
YMHOXEHHSI BEpPOSITHOCTEH, KOMOMHATOPHBIE
GbaxTsl ¥ HOpMyYIIBI IPH PEILICHUH 33]1ay;
OLICHUBATh BEPOSATHOCTH PEATIbHBIX COOBITUH;
3HaKOMCTBO CO CITy4YallHbIMU BEJIMUYNHAMU;
yYMEHHE MPUBOIUTH PUMEPHI MPOSIBICHUS 3aKOHA
OOJIBIINX YUCEII B IPUPOTHBIX W OOIIECTBEHHBIX
SIBIICHUSIX;

- YMETh CBOOOTHO OTIEpUPOBATH TIOHATUSIMHU:
CTETICHb C TEJIBIM TT0Ka3aTeieM, KOPeHb
HATYpaJIbHOW CTENEHH, CTETICHb C
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Pa3IMYHBIX CUTYALHsIX, IPOSBISTh TBOPYECTBO U BOOOpaxKeHHE, ObITh
WHUIIMATUBHBIM.

OBnazneHue yHUBEPCATbHBIMU PETYISTUBHBIMU JCHCTBUAMMU:

T) IpuHsTHE ce0s M JPYTUX JIIO/IeH:

- IPUHUMATh MOTHBBI U APIYMEHTHI APYTUX JIOAEH MIPH aHATN3e
pe3yJIbTaTOB IEATEIBHOCTH;

- IPU3HABATh CBOE MPABO M MIPABO IPYTUX JIO/EH Ha OMINOKH;

- pa3BHUBATh CIIOCOOHOCTH IOHMUMATh MUP C MMO3ULUH IPYTOro
4eJI0oBeKa

palroOHaIbHBIM [TOKa3aTeIeM, CTEIEHb C
JICHCTBUTENLHBIM (BEIIECTBEHHBIM) ITOKa3aTelIeM,
Jorapu(m 4ucia, CHHyC, KOCUHYC U TaHT€HC
IPOU3BOJILHOTO YHCIIA;

- YMETb CBOOOIHO ONEPUPOBATH MOHATHAMMU:
rpaduk GyHKIIMN, 0OpaTHAsS PYHKIINSA,
KOMTIO3UIHs PYHKINH, THHEHHAS QYHKIINS,
KBaJipaTuyuHasl (QyHKIH, CTeleHHast (QYHKIHS C
LIeJIBIM [IOKa3aTesieM, TPUTOHOMETPUYECKHE
¢byHKIMY, 00paTHBIE TPUTOHOMETPHUECKUE
GbyHKIUY, TOKa3aTeIbHas U Jorapupmudeckas
(byHKLUY; YMETb CTPOUTH rpaduku GyHKIUH,
BBINOJIHATH NTPe0Opa3oBaHus rpaduKoB QyHKIHIL;
- YMETb UCTIOIb30BaTh rpadukn QyHKIMIH 11
U3Yy4EHUsI [IPOLIECCOB U 3aBUCUMOCTEN MpU
PELIeHUH 3a1a4 U3 IPYTUX Y4eOHBIX IPEIMETOB U
U3 peasbHOM ’KU3HU; BEIpaXkaTh GOpMyIaMu
3aBUCHMOCTH MEX/y BEIMUNHAMY;

- CBOOOIHO ONIEPUPOBATH MOHATUAMU: YETHOCTD
(byHKIUY, TEPUOTUYHOCTE QYHKIUH,
OTPaHUYEHHOCTH (PYHKIIMH, MOHOTOHHOCTh
GbyHKIUY, SKCTpeMyM QYHKIUH, HanOoJIbIIee 1
HaMMEHbIlIee 3HaueHHs (PYHKIINU Ha IPOMEXKYTKE;
YMETb MPOBOAMTH HCCIIEI0BaHUE (DYHKIINHU;

- YMETb UCTIOIb30BaTh CBOMCTBA U Ipaduku
GbyHKUUMHI U1 peLIeHns] ypaBHEHUI, HEpaBEHCTB U
3ajjadu ¢ napameTpamu; n300paxarb Ha
KOOPJAMHATHOM INIOCKOCTH MHOXKECTBA PEIICHUN
YPaBHEHUH, HEPABEHCTB U UX CHCTEM

OK 05 OcyuiecTBisIT yCTHYIO
U IACbMEHHYIO
KOMMYHHKAIIHIO Ha
rOCYJapCTBEHHOM SI3bIKE

B 00macT 5CTETHUECKOTr0 BOCIIUTAHUS:

- 3CTETUYECKOE OTHOIICHHUE K MHUPY, BKIIIOUYasi 3CTETUKY OBITa,
HAYYHOTO M TEXHHUYECKOTO TBOPUECTBA, CIIOPTa, TPyAa U
0OI1IECTBEHHBIX OTHOIIIECHHI;

- YMETbh ONEPUPOBATH MOHATUSIMU: CPEIHEE
apupMeTHyecKoe, Meana, HanbobIIee U
HavMeHbIIIee 3HAUCHHUS, pa3Max, IUCIepCus,
CTaHJapTHOE OTKJIOHEHHE YUCIIOBOTO Habopa;
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Poccuiickoit deneparuu ¢
y4eToOM 0COOEHHOCTEM
COLMAIILHOIO U KYJIBTYPHOTO
KOHTEKCTa

= CHOCO6HOCTB BOCIIPpMHUMATD pa3JIMYHbIC BUJbI HCKYCCTBA,
Tpaauluu U TBOPYECTBO CBOCTO U APYIrUX

HapOJIOB, OIIYIIATh IMOIIMOHAILHOE BO3JICHCTBUE HCKYCCTBA;

- yO@XICHHOCTh B 3HAUUMOCTH IS TMYHOCTH U OOIIECTBA
OTEYECTBECHHOTO U MHUPOBOT'O UCKYCCTBA, STHUYCCKHUX KYJIbTYPHBIX
TPaIUIMK ¥ HAPOJIHOTO TBOPYECTRA,

- FTOTOBHOCTb K CAMOBBIPKCHHIO B Pa3HBIX BU/IaX UCKYCCTBA,
CTpEMIICHHE TPOSIBJIATH KaueCTBa TBOPUYECKOM JTHUHOCTH;
OBHa)IeHI/Ie YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMU I[eﬁCTBHHMPI:
a) oOmieHwue:

- OCYIIECTBJIATH KOMMYHUKAIIUU BO BCEX C(bean KHU3HHU,

- pacro3HaBaTh HeBepOaIbHBIC CPEACTBA OOIICHUS, TOHUMATh
3HAYCHHUE COIMAJIbHBIX 3HAKOB, PACTIO3HABATH MPEIIOCHIIKU
KOH(JIMKTHBIX CUTYaIlMi U CMATYaTh KOH(JIUKTHL;

- pa3BEpHYTO U JIOTUYHO U3JIaraTh CBOKO TOUKY 3PCHHS C
HCIIOJIb30BaHUEM S3bIKOBBIX CPEJICTB

YMEHHUE M3BJIEKATh, HHTEPIPETHPOBATH
nH(bOpMaIHIO, MPEACTaBICHHYIO B TabIUIaX, Ha
Jquarpammax, rpadukax, OTpakarollyro CBOWCTBa
peabHBIX IPOLECCOB U SIBICHUIA; IPEACTaBIATh
WHGOPMAITUIO C TIOMOIIBIO TAOJUIL ¥ THArPaMM;
HCCIIEIOBATh CTATUCTUYECKHE JaHHBIE, B TOM
qHCIIe ¢ MPUMEHEHHEM TpapuIecKiX METOJIOB U
AIIEKTPOHHBIX CPE/ICTB;

- YMETh ONIEPUPOBATH MOHATUSIMH: TOUYKA, IPSIMAs,
IUIOCKOCTh, TPOCTPAHCTBO, ABYIPAHHBIH yTroJ,
CKPEIIUBAIOIIUECS MPSIMBbIC, TAPAILICILHOCTD U
NEPIEHIUKYISPHOCTD TPSAMBIX U TNIOCKOCTEH,
YroJl M1y MPSIMBIMH, YTOJI MEXILy IPSIMOM U
TUIOCKOCTBIO, YOIl MEXKAY IJIOCKOCTSMU,
pPaccTOSIHUE OT TOYKH JI0 IIOCKOCTH, PACCTOSIHUE
MEXY IPSMBIMHU, PACCTOSTHUE MEXKTY
TUIOCKOCTSIMH;

- YMETh HCIIOJIb30BaTh PU PEIICHUH 33124
U3y4eHHbIE (DaKThI U TEOPEMBI TNITAHUMETPUH;
YMEHHUE OIICHUBAThH pa3Mepbl 00BEKTOB
OKpY’KaIoIIero Mupa

OK 06 IIposBsaTh
IPakJaHCKO-TIATPHOTHYECCKYIO
MO3HIINIO, IEMOHCTPUPOBATH
OCO3HAHHOE MOBEACHUE HA
OCHOBE TPAIUIIMOHHBIX
00IIIeYeITOBEYECKUX
LIEHHOCTEH, B TOM YHUCJIE C
YYETOM TapMOHH3AIUU
MEKHAIMOHAIBHBIX U
MEXPEIUTHO3HBIX OTHOIICHUI
MPUMEHSTH CTAaHIAPThI
AHTUKOPPYIIIMOHHOTO

- 0CO3HaHME 00YUYAOIUMUCS POCCHICKON TPasKIaHCKOM
HICHTUYHOCTH;

- IIeJICHANpaBlIeHHOE PAa3BUTHE BHYTPEHHEH MO3UIIMY JTUYHOCTH Ha
OCHOBE TyXOBHO-HPABCTBEHHBIX LIEHHOCTEN HapoaoB Poccuiickoil
®denepanun, UICTOPUUYECKUX U HAITMOHATBHO-KYJIBTYPHBIX TPAIULINM,
(hopMHUpOBaHHUE CUCTEMbI 3HAYUMBIX [IEHHOCTHO-CMBICIOBBIX
YCTaHOBOK, aHTUKOPPYHIIMOHHOTO MUPOBO33PEHHS,
MPaBOCO3HAHUS, SKOJIOTHUECKOM KYIbTYPBI, CIIOCOOHOCTH CTaBUTh
LIETTU ¥ CTPOUTH )KU3HEHHBIE TJIaHbI;

B ywactyu rpaskgaHCcKOro BOCITUTAHUS:

- OCO3HAHHE CBOMX KOHCTHTYIIHOHHBIX TPaB U 00S3aHHOCTEH,
YBa)KEHHE 3aKOHA U MPABOIOPSJIKA;

- YMETh ONIEPUPOBATH MOHATHUIMU:
MpSIMOYTOJIBHAS CUCTEMa KOOPIMHAT,
KOOPJUHATHI TOUYKH, BEKTOP, KOOPIUHATHI
BEKTOPA, CKAIIIPHOE MPOU3BEAEHUE, YTOI MEXKIY
BEKTOpaMHU, CyMMa BEKTOPOB, IIPOU3BEACHUE
BEKTOPA HA YMCJIO; HAXOAUTh C IIOMOIIBIO
M3YYEHHBIX (DOPMYIT KOOPUHATHI CEPEANHBI
OTpE3KA, PACCTOSTHUE MEXKIY ABYMS TOUKAMMU;
-YMETh BBIOUPATH TIOIXOISIINN U3ydEeHHBIA METO]T
JUTS pelIeHns 3aJ]a4M, PaCliO3HaBaTh
MaTeMaTHdeckue GakThl 1 MaTeMaTHIECKUE
MOJIETTH B IPUPOJTHBIX U OOIIECTBEHHBIX
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MOBEACHUSI

- IPUHATHE TPAAMIIMOHHBIX HAIIMOHAIBHBIX, OOICUETIOBEYCCKIX
T'YMaHUCTUYECKUX U JEMOKPATUYECKUX LIEHHOCTEH;

- TOTOBHOCTh MPOTUBOCTOSTH UAEOJIOTHU IKCTPEMU3MA,
HaIMOHAJIN3Ma, KCeHO()OOHUH, TUCKPUMHUHAITIH 110 COITUATBHBIM,
PEIUTHO3HBIM, PACOBBIM, HAITMOHAIILHBIM ITPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO JIEATEILHOCTh B MHTEpECax
IPa)IaHCKOT'O OOIIIECTBA, y4aCTBOBATh B CAMOYIIPABIICHUH B
00111e00pa3oBaTeIbHON OpraHU3aIlui | JETCKO-FOHOIIECKIX
OpraHu3alusIX;

- YMEHHE B3aUMOJICHCTBOBATh C COLMUAIBbHBIMU HHCTUTYTaMU B
COOTBETCTBHH C UX (HYHKIIUSIMHU U HA3HAYCHHEM;

- TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM ESITeNIbHOCTH;
MaTpUOTHYECKOTO BOCTIUTAHUSA:

- c(hopMHPOBAHHOCTH POCCHICKOM TPaXkIaHCKOW UICHTHYHOCTH,
MaTpUOTH3MAa, YBAXKCHUS K CBOEMY HAapOIy, YyBCTBA
OTBETCTBEHHOCTH Tiepest PoquHON, TOPAOCTH 32 CBOM Kpai, CBOIO
Ponuny

- IICHHOCTHOE OTHONIEHUE K TOCYIapCTBEHHBIM CHMBOJIaM,
HCTOPUYECKOMY M TIPUPOTHOMY HACIIEIUIO, TAMIATHUKAM, TPAUAIIASIM
HaponoB Poccuu, noctuxenusim Poccuu B Hayke, HICKYyCCTBE, CIIOPTE,
TEXHOJIOTHUSIX U TPYHE;

- uaeitHas yOeKIeHHOCTh, TOTOBHOCTD K CITY’)KCHHIO U 3aIIUTE
OtedecTBa, OTBETCTBEHHOCTH 32 €T0 CyAbOY;

OCBOEHHBIEC 00YUYAIOITIMHCIMEKITPEIMETHBIC TIOHATHUS 1
YHUBEpCalbHbIC yueOHbIC TEUCTBUS (PEryJIsITUBHEIE,
MO3HaBaTeJIbHbIE, KOMMYHUKATHBHEBIE);

- CHOCOOHOCTDH UX HCIIOJIb30BAaHUA B IO3HABATEILHON U COLIUAILHOMN
MPaKTUKE, TOTOBHOCTh K CAMOCTOSITETLHOMY TIJIAHUPOBAHUIO U
OCYIIECTBJICHUIO YUeOHOU NESITEIbHOCTH, OPTaHU3aAIUN yU4eOHOTO
COTPYIHHUYECTBA C MEIAarOrM4eCKUMHU padOTHUKAMU TPAEKTOPHUH;

- OBJIaJICHUE HaBBIKAMHU y4EOHO-MCCIIEA0BATEHCKON, IIPOSKTHON 1
COIIMAJIBHOM JEeATCIbHOCTH

SIBJICHUSIX, B UCKYCCTBE;

YMEHUE MPUBOJIUTH IPUMEPBI MATEMATHYECKUX
OTKPBITHI POCCUICKON 1 MUPOBOM
MAaTEMaTUYECKON HAYKHU.

OK 07 CopeticTBOBaTH

- HE IPUHUMATh JEUCTBHUsA, IPUHOCAIINE BPE] OKPYXKAIOIIEN Cpelie;

- YMETh ONEPUPOBATH MOHATUAMHU: (QYHKINS,
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COXPAHEHHUIO OKpYXKaroIein
Cpebl, pecypcocOepeKeHH 1o,
MPUMEHATH 3HaHUS 00
W3MEHEHUH KJIMMaTa,
MPUHIMIIBI OEPEXKITUBOTO
MIPOU3BOCTBA, 3(H(HEKTHBHO
JIECTBOBATH B UPE3BBIYANHBIX
CUTYyalUsIX

- YMETh MPOTHO3UPOBATH HEOIArOMPUATHBIE HIKOJIOTUIECKUE
MOCTECTBUS TPEANPUHUMAEMBIX JEUCTBUHN, TPEAOTBpAIIATh UX;

- paClIupUTh ONBIT ACATCIIBHOCTH 3KOJIOTHYECKOH HaITpaBJICHHOCTH;
pa3pabaTsIBaTh IJIAH PEIICHUS TPOOIEMBI C YIETOM aHaIN3a
UMEIOLINXCS MaTePUATIbHBIX 1 HEMATEePHAILHBIX PECYPCOB;

- OCYIIECTBIISATH LeJICHAIIPABICHHBIH TIOMCK MIEPEHOCa CPEIICTB U
croco00B AeHCcTBUS B IPO(DECCUOHATIBHYIO CPELy;

- YMETh EPCHOCHUTH 3HAHHUS B [T03HABATEJIBHYIO M ITPAKTUUECKYIO
00JIaCTH KU3HENEATCILHOCTH;

- [IpeajiaraTb HOBbIC IPOCKTHI, OCHUBATL UACH C IIO3UIITUN HOBU3HEI,
OPUTHHAJIBHOCTH, HpaKTPI‘IeCKOfI 3HA4YHUMOCTH,

- AaBaThb OLICHKY HOBBIM CUTYyallMsIM, BHOCUTb KOPPCKTHUBLI B
ACATCIIbHOCTD, OLICHNBATH COOTBETCTBUC PE3YJILTATOB LEJIAM

HenpepbIBHAs QYHKIUS, IPOU3BOIHAS,
nepBooOpasHasi, Onpe/ieIeHHbIN UHTErpall; yMETh
HaXOJUTb IIPOU3BOJIHBIE 3JIEMEHTapHBIX (DYHKIIMI,
UCIIOJIb3YS CIIPABOYHbIE MaTE€PUAIIbl; UCCIIEA0BATh
B IIPOCTEHINNX CIIydasx QYHKIHU Ha
MOHOTOHHOCTb, HaXOJIUTh HAUOOJIbILINE U
HaUMEHbLINE 3HaYeHUs QYHKIMH; IPUMEHSTh
IPOU3BOJIHYIO NIPH PEIIEHUHU 3a/1a4 Ha JBHKEHUE;
pelaTh IPaKTUKO-OpPUEHTUPOBAHHbIE 33a]a4l Ha
HauOoJIbIINE U

HalMEHBIIINE 3HAUCHMs, HA HaXOXKICHUE IyTH,
CKOpPOCTH U YCKOPEHHUS;

- YMETh ONEPUPOBATh MOHATUAMMU: ABHKCHHUE B
IpPOCTPaHCTBE, NOA00HBIE (UTypHI B
IPOCTPAHCTBE; UCIIOJIb30BAaTh OTHOLIEHHE
IUIOIIA e} OBEPXHOCTEH U 00bEMOB OAOOHBIX
buryp npu pemeHuu 3aaay;

- YMETb BBIYUCIIATH F€OMETPUYECKUE BETUUUHBI
(uMHAa, yrod, IIouaas, 00beM, oAb
MIOBEPXHOCTH ), HCIIOJIB3YsI N3yUeHHbIE (OPMYIIBI U
METObI
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BrimyckHUK, OCBOMBINMK 00pa30BaTEIbHYI0 MpPOrpamMMy, IOJDKEH 00J1aaaTh

HpO(i)eCCI/IOHaJ'IBHBIMI/I KOMIICTCHIUAMMA, COOTBCTCTBYIOIIIUMHU BBI6paHHBIM BUAaM

ACATCIIbHOCTH

35.01.28 Macrtep CTOJIPHOTO W MEOEJIHLHOTO IPOU3BOJICTBA

Buner negrensHOCTH

[IpodeccrnonanbHbIe KOMIIETEHIIUN, COOTBETCTBYIOIINE BUIAM
JEATEIbHOCTH

2

M3TOTOBJICHUE CTOJSIPHBIX U
MeOeTbHBIX U3IENNH U3
JAPEBECUHBI U IPEBCCHBIX
MaTepHaIoB

IIK 1.1. OcymiecTBasTh MOATOTOBKY MaTepHaIOB, pabodyero
MecCTa, MPUCTIOCOOJICHU, MTHCTPYMEHTOB U 000PYA0BaHMS,
HEOOXOUMBIX JUTSI U3TOTOBIICHHSI CTOJISIPHBIX  MEOETTHHBIX
U3/IETUH U3 IPEBECUHBI M IPEBECHBIX MaTEPHAIIOB.

[1K 1.2. ITpou3BoauTh moad0p U pacKpoil 3ar0TOBOK,
MEXaHUUYECKYI0 00pabOTKy JeTaliel CTOISPHBIX U MEOETbHBIX
U3IEINN.

1K 1.3. IIpou3BoauTh moad0p U pacKkpoil 3ar0TOBOK,
MEXaHUYECKYI0 00pabOTKY 11a0JI0HOB U MPUCITOCOOJIEHUN JTst
MIPOM3BOJICTBA CTOJISIPHBIX U MEOCITbHBIX U3JIEINH.

[1K 1.4. BeINOJHATH CTONSIPHBIE COCAMHEHUS.

[IK 1.5. PeMOHTHPOBATH U peCTaBPUPOBATH CTOJISPHBIC U
MeOenbHbBIE U3IETN.
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I1K 1.6. KoHCTpynpoBaTh CTOISPHBIC U3ACIUS U MEOEIb.

@acanHHx TCIIIOU30JIAIMOHHBIX KOMIIO3UIIMOHHBIX CUCTCM.

OTAEJIKA U3JIEINN U3
JIPEBECUHBI U IPEBECHBIX
MaTepHaioB

[IK 2.1. OcymiecTBasTh MOATOTOBKY MaTepHUalioB, pabodyero
MecTa, MPUCTIOCO0JICHUH, MHCTPYMEHTOB M 000py10BaHHS JIst
IPOBECHUS TEXHOJIOTHYECKUX ONEPAIHii IO OT/IENKE
U3/ETHUI U3 JPEBECHHBI U IPEBECHBIX MAaTEPHAJIOB.

[1K 2.2. OcymiecTBasTh MOATOTOBKY MOBEPXHOCTH JICTAJICH,
Y3JI0B M U3JICTIUIA PA3JIMYHON CIIOAKHOCTH ITOBEPXHOCTEN U
KOHCTPYKIIMI K HAHECEHUIO 3aIUTHO-AEKOPATUBHBIX
ITOKPBITUH.

I1K 2.3. HanocuTh (UHUIITHOE MTOKPHITHE HA IIOBEPXHOCTH
JIETAJICH, Y3JIOB U U3JICTIUI PA3IMYHON CIIOAKHOCTH
MMOBEPXHOCTEW M KOHCTPYKIIHM.

[1K 2.4. BBIMONTHITH OOJUIIOBKY TOBEPXHOCTEH JEeTANCH,
y3J10B, COOPOYHBIX €IUHUII, U3ACTUN U3 APEBECUHBI U
JIPEBECHBIX MAaTEPUAIOB OOTMIIOBOYHBIMU MaTEPHAIAMH.

[1K 2.5. OnieHuBaTh Ka4e€CTBO 3alIUTHO-ACKOPATUBHBIX
MOKPBITUH HA JACTANSX, Y3JIaX U U3JCIUAX Pa3InIHOM
CJIO)KHOCTH TIOBEPXHOCTEH U KOHCTPYKITHA.

cOopka u3aennii u3
JIPEBECHHBI U IPEBECHBIX
MaTepHaIoB

1K 3.1. Ocy1iecTBiusaTh MOATOTOBKY paboyero mecra,
000pyI0BaHUS U UHCTPYMEHTOB, HEOOXOAUMBIX JUIsL COOPKH
W3JIEIIMHA U3 IPEBECUHBI M JPEBECHBIX MAaTEPHUATIOB.

I1K 3.2. TIpousBoauth cOOpPKY y3710B, COOPOUHBIX €IUHUII U
W3JICIHIA U3 IPEBECHHBI M IPEBECHBIX MAaTEPHUAJIOB.

1K 3.3. YcranaBnuBaTh KpEnexHyt0 apMarypy U GQypHUTYpPY
Ha U3/ENNs U3 JPEBECUHBI U JPEBECHBIX MAaTEPUAJIOB.

IIK 3.4. YcranaBiauBaTh CTECKOJIBbHBIC H3JCJIMA U 3€PKaJia Ha
HU3JCJIHA U3 APCBCCUHDBI 1 IPECBECHBIX MATCPUATIOB.

[1K 3.5. TIpoBepsiTh TOUHOCTH M KaU€CTBO COOPKH U3ICIIHA,
paboTy BCEX COCTaBHBIX DJIEMEHTOB U3/1ETHS.
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2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCHUIJIAHBI

2.1. O0bem yueOHOI TUCHUILINHBI U BUAbI y4e0HO padoThl

Buj yueOHoi1 padoThl

0O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIHUIITHHBI 272
BT. U.:

TEOPETHYCCKHUE 3aHATH 164
MpaKTUYECKHE padOThI 102
U3 HUX NPO(eCCHOHAIbHO-OPUEHTUPOBAHHbBIE 3aHATHUS 41
Koncynpranuu

IIpome:xxyTouHasi arTecTanus (IK3aMeH) 6
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2.2. TemaTu4yeCcKMid IJIAH M COAEPKAHUE YI€OHOI JUCHUIIJINHBI

HaumeHoBaHue pa3ieioB U Conep:xkaHue y4eOHOr0o MaTepuasa O0bem ®opmupyemble
TeM KOMIICTCHIINU
B Yacax
1 2 3 4
Pa3nen 11loBTOpEeHNe Kypca MaTeMAaTHKH OCHOBHOI IIKOJIbI 16 I1P6 01, TIPG 04,
[1Py 02

Tewma 1.1 Lenu u 3agaun Coneprkanne y4eOHOro mpoiecca 2
MaTEeMaTHKH IPU OCBOCHUH _ JIP 05, JIP 09, JIP
CIeLUATbHOCTH bazoBsie SHaHHS 1 YMEHUS 10 MATEMATHKE B npogeccuoHaIbHOM U B 13

MIOBCEHEBHOM JIEATEIBHOCTH.

KoMOnHMpOBaHHOE 3aHSTHE MP 01, MP 04,
Tema 1.2 Ynucna n Coneprxanue yueOHOro mporecca 4 MP 09
BbIUUCIIEHUs. BbipaxkeHus u _
UX IPEOGpPA30BAHNS JleiicTBuUS HAJ[ TIOJIOKUTEILHBIMU M OTPUIIATEIBHBIMHA YHCIAMU, OOBIKHOBEHHBIMH

U JIECATUYHBIMU JIPOOSIMH.

JeiicTBus co creneHs MH, GopMyJIbl COKPAILIEHHOTO YMHOXEHHUS. OK 01, OK 02,

OK 04, OK 05,

Komb6uHnpoBaHHoe 3aHsATHE OK 06, OK 07
Tema 1.3'eomerpus Ha [TpodeccnonanbHO-OpHUEHTUPOBAHHOE COZEpkKaHHE (CO/IepKaHNe IPUKIIATHOTO 2
IUIOCKOCTHU MOJLyJ1sT)

Bupl miiockux GUryp v uX ruiomaib.

[TpakTHKO-OpUEHTHPOBAHHBIE 33]]a4l B Kypce T€OMETPHH Ha IIIOCKOCTH

IIpakTHueckoe 3aHATHE
Tema 1.4 [IponieHTHBIE Copneprxanue yueOHOT0 mporecca 3

HpOCTI)Ie MMPOLCHTLI, pa3HbIC CHOCOOBI MX BEIYUCICHUSA. CIOKHBIC HIPOLICHTHI
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BBIYUCIICHUA HpaKTI/I‘IeCKOG 3aHATUC

Tema 1.5 YpaBuenus u Coneprkanne y4eOHOTo mporecca 2
HEpaBEHCTBA

JluneiiHble, KBaApaTHBIC, NPOOHO-TMHEHHBIC YPAaBHEHUS U HEPABEHCTBA

HpaKTI/I‘ICCKOG 3aHATHUC

Tema 1.6 Cucremsr Coneprkanue y4eOHOro mporecca 3
ypaBHCHHI U HEPABEHCTB

CniocoOblI penieHus cucTeM TuHEHHbIX ypaBHeHui. [lonstus: matpuna 2x2 u 3x3,
onpenenutens matpuiibl. Meton ["aycca. Cuctembl HEJTMHEHHBIX YpaBHEHUH.
CucTtemMbl HEpaBEHCTB

KombOunnpoBanHoe 3aHsaTue

Tema 1.7 Bxonnoit koutpons | CoaeprxaHue yueOHOTO mpoiiecca 2

Boruncnenus u npeoOpa3oBaHus. YpaBHEHHUS U HepaBeHCTBa. ['eomeTpus Ha
IIJIOCKOCTH
KonrponsHas pabora

Pa3znesn 2 IIpsiMble U IJIOCKOCTH B MPOCTPAHCTBE 14 I11P6 01, ITPG 04,
[1Py 02

Tema 2.1 OcHOBHBIE Coneprkanne y4eOHOTO mporiecca

MIOHSTHSI CTEPEOMETPHUH. JIP 05, JIP 09, JIP

PacroNoKeH e TPSIMBIX H [Ipeamer crepeomerpun. OCHOBHBIE MOHATHSA (TOUKA, TPsSMasi, MJIOCKOCTb, 13

. npoctpancTBo). OCHOBHBIE aKCHOMBI cTepeomeTpui. [lepecekaromuecs,

IIOCKOCTEN i 2
napajuleJIbHbIe U CKpeluBaronuecs npsamele. [IpusHak u cBONCTBO MP 01, MP 04,
CKpeIMBaOIMUXCs NpsIMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPBHI. MP 09

KOM6I/IHI/IpOBaHHOC 3aHATUC
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Tema 2.2 TlapamienbHOCTb
IPSAMBIX, IPSIMOA U
IIOCKOCTH, TNIOCKOCTECH

Conepixanue yqeOHOTO mporecca

[TapamnensHbie psiMast U TIockocTh. Onpeaenenue. [Ipusnak. CpoiicTBa (¢
nokazarenbeTBoM). [lapannensuble mnockoctu. Onpenenenue. [IpusHak.
CgoiicTBa (¢ 10Ka3aTeIbCTBOM). TeTpasip u ero ayeMeHThl. [lapamienenunen u
ero ayeMeHThl. CBOMCTBA IPOTUBOIIOIOKHBIX TPaHEN U AUAaroHaei
napajenenunena. [locrpoenne ceuennii. Pemmenune 3anay.

OK 01, OK 02,
OK 04, OK 05,
OK 06, OK 07

KomMmOuHupoBanHoe 3aHsTue

Tema 2.3

[leprnieH TUKYISIPHOCTD
MPSMBIX, IPSIMOK U
IUIOCKOCTH, IIJIOCKOCTEH.

Cogepxanue yueOHOTro mpoiiecca

ITepnienukyinsap u HaxkinoHHas. [lepnenaukymnsapasle miockoctu. Ilpusnax
NEPIEHAUKYJIIPHOCTH IUIOCKOCTEN. Jl0Ka3aTenbeTBO.
PaccrosiHus B ipocTpaHCTBe.

KombunHupoBaHHOE 3aHATUE

Tema 2.4 Teopema o Tpex
nepneHauKynsapax

Coneprkanue y4eOHOro mporecca

TeopeMa 0 TpEX NEPIUCHAUKYIISApAX. I[OKaSaTeJ'ILCTBO. VYron MCKIAY HpHMOﬁ u
IUIOCKOCTBIO. YTOJ MCKAY IJIOCKOCTIMU

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 2.5 TlapannenbHsie,
MEPIIECHAUKYIISIPHBIE,
CKPEIMBAOIINECS TPSIMbIE

Ilpogheccuonanvno opuenmuposannoe cooepiicanue(cooeprcanue RPUKIAOHOZ0
Mo0yns)

AKcHOMBI cTepeoMeTpud. [leprneHuKynspHOCTb MPSIMON U TUIOCKOCTH,
NapaJuIEIbHOCTD JABYX IPSIMBIX, IEPIEHAUKYIISPHBIX INIOCKOCTH,
NEPIEHANKYJISIPHOCTD IIIOCKOCTEN

HpaKTI/I‘-ICCKOC 3aHATUC

Tema 2.6 Pemenue 3agauy.
[IpsiMBbIE M TUIOCKOCTH B

Conepxanue yqeOHOTo mporiecca

PacnionosxeHne npsMBIX U IVIOCKOCTEN B IPOCTPAHCTBE. IlepneHauKyIIpHOCTD U
NapauIeIbHOCTh NPSAMBIX U IIIOCKOCTeN. CKpeInBarOIuecs NpsiMble
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IIPOCTPAHCTBE

[IpakTuueckas pabota

Pa3znen 3 KoopauHaTsl U BEeKTOPHI 12 11P6 01, ITPG 04,
[1Py 02
Tema 3.1/IexapToBbI Copepxanue yueOHOTro mpoiiecca 3
KOOD/MHATbI B _ JIP 05, JIP 09, JIP
npocTpascTse. PaccTosmue JlexapToBBI KOOPAMHATHI B TpOcTpaHcTBe. [IpocTeiinme 3aaun B KOOpAUHATAX. 13
PaccTosiHre Mex1y IByMsl TOUKaMHU, KOOPAMHATHI CEPEeIUHBI OTPE3Ka
MEAKAY ABYMA TOTKAMU. KomOunupoBanHoe 3aHsiTHE MP 01, MP 04,
Koopaunats! cepenHbl MP 09
OTpe3Ka
OK 01, OK 02,
OK 04, OK 05,
OK 06, OK 07
Tema 3.2 BexTopsl B Coneprkanne y4eOHOro mporecca 3
IIPOCTPAHCTBE. YTOJI MEXKAY
BekTops! B ipocTpaHcTBe. ClI0KEHNE U BBIYMTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOPA
BeKTOpamu. CKalspHOE
Ha yncno. Kommnanapaele BeKTOpbl. CKaaspHOE IPOU3BENECHUE BEKTOPOB.
TIpOU3BCACHUC BEKTOPOB. Paznoxenne BeKTOpa Mo TpeM HEKOMILIaHAPHBIM BekTopaMm. KoopanHaThl BEKTOpa,
CKaJIIpHOE NMPOU3BEICHUE BEKTOPOB B KOOPAMHATAX, YTOJI MEKAY BEKTOPaMH, yroJ
MEXy OPSMOH U IJIOCKOCTBIO, YTOJI MEX/y INIOCKOCTSIMH. Y paBHEHHE MIIOCKOCTH.
KomOnHupoBaHHOE 3aHATHE
Tema 3.3[IpakTrko- [TpodheccrnonambHO-OpUEHTHPOBAHHOE COIEpKaHKE (COIEp)KaHUE TPUKIIATHOTO 4

OpHEHTHPOBAHHBIE 3a7a4H
Ha KOOPJIMHATHOU
IJIOCKOCTH

MOJTYJIST)

KoopaunatHas IuiockocTs. BerancineHne paccTOsSHUI U IUIOIIAIEH Ha IJIOCKOCTH.
KonnuecTBeHHBIE pacyeThl

Hp AKTHYCCKOC 3aHATHUC
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Tema 3.4 Pemenue 3anau.
Koopaunats! 1 BEKTOPBI

Conepixanue yqeOHOTO mporecca

JexapToBbl KOOpAUHATHI B TpocTpaHCTBE. BekTopskl B npocTpancTee. CloxeHue u
BBIYMTAHUE BEKTOPOB. ¥ MHOKEHHE BEKTOPA Ha yucio. KoMmIiaHapHbIe BEKTOPBI.
CxkansipHO€ Mpou3BeIeHNE BEKTOPOB. Pa3nokeHne BEKTOpa Mo TpeM
HEKOMILJIaHApHBIM BekTOopaM. [IpocTeiinue 3agaun B koopauHatax. KoopaiuHaTs
BEKTOpA, pACCTOSIHUE MEXAY TOUKaMH, KOOPAUHATHI CEPEANHBI OTPE3Ka, CKaJISIPHOE
MIPOU3BEJICHUE BEKTOPOB B KOOPJMHATAX, YTOJ MEXKAY BEKTOPAMHU, YTOJ MEKIY
IPSIMOM U IJIOCKOCTBIO, YIOJl MEXY IUIOCKOCTSIMU

[TpakTuueckass pabota

Pazgen 4 OcHoBbl TpuronoMerpuu. Tpuronomerpuyeckue GyHKIMH. 33
Tema 4.1 Coneprkanne y4eOHOro mpoiecca
TpuronomeTpudeckue Pannannas mepa yria. [loBopoT Touku BOKpyr Hadana KoopauHat. Onpeaenenue 3
(GyHKIMM IPOU3BONBLHOTO CHHYyCa, KOCHHYCa, TAHT€HCAa U KOTaHTeHCca. 3HAKH CUHYCa, KOCUHYCa, TAHTeHCa U
yria, yncna. Paqnannas u KOTaHI'€HCa M0 YETBEPTSAM. 3aBUCUMOCTh MEXAY CUHYCOM, KOCUHYCOM,
rpagycHas Mepa yria TAaHTEHCOM M KOTAHT€HCOM OJHOTO M TOTO XK€ yTJIa.
KomOuHMpoBaHHOE 3aHATHE
Tema 4.2 OcHoBHble Coneprkanne y4eOHOro mporecca
TPUrOHOMETPUYECKNe
Tpuronomerpuueckue ToxaecTBa. CUHYC, KOCUHYC, TAHT€HC U KOTAHT'€HC YTJIOB O 4
ToXAaecTBa. Popmynbl
U - o.. DOpMyIbl IPUBECHUS
npuseseHus
KomOuHMpOBaHHOE 3aHATHE
Tema 4.3 CuHyc, KOCUHYC, Coneprkanne y4eOHOTo mporecca
TaHreHC CYMMbl U Pa3HOCTH
CyMMa 1 pa3HOCTh cuHYCOB. CymMMa U pa3HOCTh KOCUHYCOB. CHHYC U KOCHHYC 6

ABYX yrnoB. CUHYC M KOCKHYC

JBOIHOrO yria. @opMyiibl MOJTOBUHHOTO yria. [IpeobpazoBanusi CyMMBbI

ITP6 01, ITIPG 04,
[1Py 02

JIP 05, JIP 09, JIP
13

MP 01, MP 04,
MP 09

OK 01, OK 02,
OK 04, OK 05,
OK 06, OK 07
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ABO%HOFO yrna. q)OpN\yfl bl TPUTOHOMETPHYCCKUX (byHKHI/Iﬁ B IIPOU3BEACHUE U IIPOU3BEACHUSA B CYMMY.
NOJIOBUHHOTO yrna Bblpa)KeHI/Ie TPUTOHOMCTPUYICCKUX q)yHK]_[I/IIjI 4YCpEe3 TAHI'CHC IMMOJIOBHUHHOI'O
AprymMcHrTa. Hpeo6paSOBaHI/I${ HpOCTGﬁHIPIX TPUTOHOMCTPHUYICCKUX Bblpa>KeHI/II71

KomMmOuHupoBanHoe 3aHsTHe

Tema 4.4 ®DyHKuMM, UX Copepxanue yaeOHOTO mporiecca

cBoiicTBa. Cnocobbl 3aaaHnA _ — .
O6nacThb onpe/ieneHns: 1 MHOKECTBO 3HaueHHUi yHkuui. YéTHOCTB, HEYETHOCTS,

OYHKUMNA. o o
nepuoAnIHOCTh pyHKIMH. CriocoOBI 3a1aHus (PYHKITHIA
KoMmOnHHMpOBaHHOE 3aHSTHE

Tema 4.5 Cogepxanue yueOHOTO mpoiiecca

TpuroHomeTpuyeckume

OO6nacTp ornpeeneHust 1 MHO)KeCTBO 3HAYEHUI TPUTOHOMETPUIECKHUX (PYHKITHIA.
YETHOCTD, HEYETHOCTD, IEPUOAUIHOCTH TPUTOHOMETPHUUSCKHUX (yHKIMA. CBOHCTBA U
rpaduku QyHKIUH y = cos X, y =sin X, y = tg X, y = ctg X.

dYHKUMU, UX CBOMCTBA U
rpadpuKku.

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 4.6 MMpeobpasosanHue | Coxepkanue yueOHOTO mporecca

rpapuKkos
CkaTtue ¥ pacTsoKkeHue rpaKoB TPUTOHOMETPHUYECKUX (PYHKIINH.
TPUTOHOMETPUYECKMX o
. MpeobpazoBaHue rpaduKoB TPUTOHOMETPUYECKUX PYHKLMI
bYHKUMNI
[TpakTHueckoe 3aHATHE
Tema 4.7 Omnucanue Ilpogheccuonanvno-opuenmupogannoe cooepiricanue (cooeprcanue NPUKIAOHO20
IIPOU3BOJICTBEHHBIX Modyns)
Hcnonb30BaHue CBONCTB TPUTOHOMETPUUYSCKUX (DYHKIIUM B I HOHAJIbHBIX
MPOIIECCOB C TIOMOTITBIO CTIOJIb30BaHUE CBOMCTB TPUTOHOMETPHYEC (byHKI podeccronan
3amavax

rpauKoB KIIUU
pad (byHKu IIpaxTrueckoe 3aHATHE

Tema 4.8 OOparnbie Coneprkanne y4eOHOTO mporecca
TPUTOHOMETPUYECKHUE

OO6patHble TpuroHomeTpuueckue Gpynkimu. Mx cBoiicta u rpaduku




byHKIIUU

KomOuHupoBanHoe 3aHsTue

Tema 4.9
Tpuronomerpuueckue
YPaBHEHUs U HEPABEHCTBA

Conepixanue yqeOHOTO mporecca

VYpaBHeHHE cOs X = a. YpaBHEHHE Sin X = a. YpaBHEHHeE tg X = a, ctg X = a. Pemenue
TPUTOHOMETPUUECKUX YPABHEHUN OCHOBHBIX THUIIOB: POCTEMIINE
TPUT'OHOMETPUUCCKUEC YPABHCHHA, CBOAAIINUECS K KBaJPAaTHBIM, pCIIACMBbIC
pa3I0KEHUEM HAa MHOXKUTEIH, OJHOPOIHBIE.

IIpocreiimre TPUrOHOMETPUYECKHE HEPABEHCTBA

KomMmOuHupoBanHoe 3aHsTHe

Tema 4.10 Cucremsl
TPUTOHOMETPUUIECKUX
YpaBHEHUU

Coneprkanne y4eOHOro mpoiecca

CucreMpl POCTEHIINX TPUTOHOMETPUYECKUX YPABHEHUIN

KomMmOuHupoBanHoe 3aHsTue

Tema 4.11 Pemienue
3aJ1a49.0CHOBEI
TPUTOHOMETPHH.
Tpuronomerpudeckue

byHKIMHA

Conepkanue yq4eOHOTO Iporiecca

[Ipeo6pa3oBaHre TPUTOHOMETPUUECKHUX BhIpAXKEHUH. PellieHue TpuroHoMeTpruyecKux
ypaBHEHHH ¥ HEPABEHCTB B TOM YHCJIE C HCIIOJIH30BAHUEM CBOMCTB (DYHKIIUH.

[TpakTnueckas padota

Paznen 5 KommuiekcHbie yncia

Tema 5.1 KomrmiekcHbie
qucia

Conepxanue yqeOHOTo mporiecca

[TonsiTne komrekcHoro yucna. ConpsiKeHHbIE KOMIUIEKCHBIE YUCIa, MOAYJIb U
apryMeHT KOMIUIEKCHOTO uncia. Popma 3anucu KOMIUIEKCHOTO YnciIa
(reomeTpuyecKas, TPUTOHOMETpUYECKas, airedpandeckas). Apupmernaeckue
JIEWCTBUSI C KOMILIEKCHBIMU YHCJIAMH

TIPG 01, IIP6 04,
TPy 02

JIP 05, JIP 09, JIP
13

MP 01, MP 04,
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KoM6unupoBanHoe 3aHsTHe MP 09
Tema 5.2 Ilpumenenue Cogepxanue yaeOHOTO mporiecca
KOMIUIEKCHBIX YHCEN
BrImonHeHne pacuyeToB ¢ TOMOIMIbIO KOMIUIEKCHBIX Yncel. [IpruMepsl HCrob30BaHUs 3 OK 01, OK 02,
KOMIIJIEKCHBIX YUCET OK 04, OK 05,
[IpakTuyeckas padora OK 06, OK 07
Paznen 6 Ilpomssoamas Qynkuuu, ee npuMeHeHHE 27 1IP6 01, TIP6 04,
I1Py 02
Tema 6.1 Ilousgrue Cogepxanue yaeOHOTo mpoiiecca
MPOU3BOIHON. DOPMYITBI U JIP 05, JIP 09, JIP
npaBma Ornipezenienre YnucaoBOM MOCIEI0BATENLHOCTH U CIOCO0BI ee 3a1anusi. CBONCTBa 13
YHCIIOBBIX MOCeI0BaTeNIbHOCTEH. Onpenenenue mpeena nociea0BaTeIbHOCTH.
AnpdeperpoBanus Brruncnenue npeaenoB nocienoBaTebHOCTe!. [Ipenen pyHknum Ha 2 MP 01, MP 04,
6eckoneunoctu. [Ipenen ¢pynkuuu B Touke. [Ipupamienue aprymenra. MP 09
[Ipupamenue GyHkunu. 3agaun, IPUBOJAIINE K TOHATUIO IPOU3BOIHOM.
Onpeznenenye Npou3BOIHONW. AJITOPUTM OTBHICKAHUsI TPOU3BOAHOM
KomOunmnpoBaHHoe 3aHsATHE
OK 01, OK 02,
Tema 6.2 IlpousBoaHbIe Cogepxanue yaeOHOTO mpoiiecca OK 04, OK 05,
CYMMBI, Pa3HOCTH OK 06, OK 07
MPOW3BEICHHS, TACTHOTO Dopmyinsl quddepennmponanus. [Ipasuna nupdepeHupoBanms 3
KombOunnpoBanHoe 3ansTHe
Tema 6.3 IlpousBonHbie Copneprxanue yueOHOTo Imporecca
TPUTOHOMETPHUYECKIX
Omnpenenenue cinoxHor GyHkuu. [[pon3BoaHas TPUTOHOMETPUUECKUX (PYHKIIHMA. 2

dbynkuwmii. [TponsBoaHas
CIIOKHOU (QYHKIIUU

[TpousBosHas ciokHOW QYHKIUU

KOM6I/IHI/IpOBaHHOC 3aHATUC
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Tema 6.4 Ilonsarue o
HEMPEPbIBHOCTH (DYHKITHH.
Meron uHTEpBAIOB

Conepixanue yqeOHOTO mporecca

[Tonsitue HenpeppiBHON (hyHKIMH. CBOMCTBA HEeNIpepbIBHOU (DyHKIMH. CBS3b
MEXy HETPEPHIBHOCTHIO U AU(PPepeHINPYEMOCTIO (PYHKIIUU B TOUKE.
AJNTOPUTM pellIeHUs] HEPAaBEHCTB METOJJIOM HHTEPBAJIOB

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 6.5 TI'eomerpuueckuii
1 GU3HYECKUN CMBICT
MPOU3BOIHOMN

Cogepxanue yaeOHOTo mpoiiecca

['eomeTpuyeckuii CMBICIT POU3BOAHON PYHKIIMU — YTIIOBOM KO3 DULIUEHT
KacaTeJbHOU K rpaduKy QyHKIIUU B TOUYKE. Y paBHEHUE KacaTeIbHOU K rpaduky
GbyHKIIMH. AITOPUTM COCTABIICHUS] YPaBHEHHS KacaTelbHOM K rpaduky QyHKIMH

y=f(x)

KombOunupoBanHoe 3anstue

Tema 6.6 duznueckuii
CMBICJI TPOU3BOIHON B
npodeccHoHaNbHBIX 3aa4ax

Coneprkanne y4eOHOro mpoiecca

dusnyecknii (MEXaHUIECKHU#T) CMBICI TPOM3BOAHOM — MTHOBEHHAsI CKOPOCThH B
MOMEHT BpemeHu t: v=S"' (t)

[IpakTrueckoe 3aHsTHE

Tema 6.7 MOHOTOHHOCTB
¢yskun. Touku
JKCTpEMyMa

Coneprkanne y4eOHOro mporecca

Bospacranue u yobiBaHue (GyHKIIMH, COOTBETCTBHE BO3PACTaHUS U YOBIBAaHUS
(GyHKIIMM 3HaKy pou3BoAHOM. [IoHsATHE MPOU3BOIHON BBICIIETO MOPSIKA,
COOTBETCTBHUE 3HAKAa BTOPOH MPOU3BOIHON BBITYKJIOCTH (BOTHYTOCTH) (DYHKIIMU
Ha OTpe3Ke. 3ajaul Ha MaKCUMyM U MUHUMYM. [ToHSTHE acCUMIITOTHI, CIIOCOOBI UX
orpenieNieHusi. AJTOPUTM UCCIIEA0BaHUS (PYHKIIMHM U IOCTPOSHUS ee rpaduka c
MOMOUIbI0 TPOU3BOAHOMN. JIpoOHO-TMHEeHAsT pyHKIMS

KomMmOnHMpoBaHHOE 3aHSTHE
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Tema 6.8 HccienoBanue
(GyHKUIMH ¥ TOCTPOEHHE

Conepixanue yqeOHOTO mporecca

rpaduKoB HccnenoBanne pyHKIIMM HA MOHOTOHHOCTh U TOCTPOEHUE IpaUKOB. 2
Komb6unupoBanHoe 3ansatue
Tema 6.9 HaubGombiee u Coneprkanue y4eOHOro mporecca
HauMEHbIIIee 3HAYCHUS
byHKIHR Haxoxnenne HauboIbI1ero 1 HaMMEHbIIEro 3Ha4yeHni PyHKIUN, TOCTpOeHHE 2
rpad)MKOB MHOTOWICHOB C UCIIOJIH30BAHUEM allliapaTa MaTeMaTHYECKOTO aHAIN3a
KomMmOuHupoBanHoe 3aHsTHe
Tema 6.10 Haxoxxnenue Ilpogheccuonanvho-opuenmuposannoe cooepiicanue (cooeprcanue
ONTUMAJIBLHOIO PE3YJbTaTa C | HPUKIAOHO20 MOOYs)
MTOMOIIBIO TPOU3BOJHON B 4
MPAKTHIECKUX 33a4aX Hauwmensiiee u HanbOounbliee 3HaueHue QYHKIUU
[TpakTryeckoe 3aHsATHE
Tema 6.11 Pemenue 3anay. | ComeprxaHue yueOHOTO mpoiiecca
[TponsBosnHas GpyHKIMH, €€
MpUMeHeHue ®opmynsl 1 npaBuia auddepentmposanusd. Mcenenopanne GyHKINN € TOMOIIBIO 2
npoun3BoiHoN. Hanbosblee 1 HauMeHblee 3HaueHUs] PyHKIIUU
[TpakTrueckas pabota
Pa3fenn 7 MuororpanHUKH M TeJa BpalieHust 38 1IP6 01, ITPG 04,
ITPy 02
Tema 7.1 Bepumunsl, pedpa, | Conepkanue yueOHOTo mporecca
rpaHu MHOTOTPaHHUKA JIP 05, JIP 09, JIP
[TonsiTue MuororpanHuka. Ero ajemMeHTsl: BepinHbl, pedpa, rpanu. J(naroHans. 2 13

CeueHune. BbITyKible 1 HEBBIITYKJIBIE MHOTOIPaHHHUKHU

KomMmOnHMpoBaHHOE 3aHSTHE

MP 01, MP 04,
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Tema 7.2 Ilpusma, ee
COCTAaBJISIOLIUE, CCUCHHUE.
[IpsiMas 1 npaBUIIbHAA
IIPU3MBI

Conepixanue yqeOHOTO mporecca

[Tonsitue nmpusmel. Ee ocHoBanust u 6okoBblie rpanu. Boicota nmpusmsl. [psmas u
HakJoHHas npusMa. [IpaBunbHas npusma. Ee ceuenue

KomOunupoBanHoe 3anstue

Tema 7.3 Ilapamnenenumnen,
ky0. Ceuenue kyo0a,
napaJiesienumnea

Conepixkanue yqeOHOTO mporecca

[Tapannenenunen, cBoiicTBa NpsMOYIOJIbHOTO Mapaienenumneaa, kyo. Ceuenue
Ky0a, nmapauienenumnea

MP 09

OK 01, OK 02,
OK 04, OK 05,
OK 06, OK 07

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 7.4 Ilupamuna, ee
COCTAaBJISTIOIIINE, CEUCHHE.
[IpaBunpHas nupamMua.
VYceuennas nupamuaa

Cogepxanue yueOHOTo mpoiiecca

[Mupamuna u ee anementsl. Ceuenue nupamusl. IlpaBunpHas nupamua.
YceuenHas nupamuaa

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 7.5 boxkoBas u mmoigHas
IMOBEPXHOCTH MPU3MBI,
MUPaMUIBI

Conepikanue yq4eOHOTO mporiecca

[1nomaaps 60KOBON M MOJHONW MOBEPXHOCTU NPU3MBI, MUPAMUJIbI

KombununpoBanHoe 3ansTHe

Tema 7.6 Cummerpus B
KyOe, mapasuieNenurne e,
npHU3Me, THpaMHUJIe

Conepikanue yq4eOHOTO mporiecca

CummeTpHsi OTHOCUTEIBHO TOYKH, IPSIMOM, TIIOCKOCTH. CHMMETpHs B KyOe,
napajulesienuIe]ie, pusMe, NupaMuIe

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 7.7 Ilpumepsl
CUMMeTpUil B mpodeccuu

Ilpogheccuonanvno-opuenmuposannoe cooepricanue (cooeprcanue
RPUKTIAOHO20 MOOY:)
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CuMMeTpus B IPUPOJIE, APXUTEKTYpPE, TEXHUKE, B OBITY

HpaKTI/I‘ICCKOG 3aHATUC

Tema 7.8 IlpaBuiibHBIE
MHOTOTPaHHHUKH, UX
CBOMCTBA

Copepxanue yueOHOTo mpoiiecca

ITonsarue IMPaBUJILHOI'O MHOTOT'paHHHKaA. CBolicTBa IpaBHUJILHBIX MHOTOTPAHHHUKOB

HpaKTI/I‘IeCKOG 3aHATUC

Tema 7.9 Uunuuap, ero
cocrasirtromne. Ceyenue
HUATUHIPA

Cogepxanue yueOHOTo mpoiiecca

Hununaap u ero snementsl. Ceuenue MUIMHApa (MapaiesbHOE OCHOBAaHUIO U
ocu). Pa3zBepTka mmHpa

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 7.10 Konyc, ero
cocrasisatonie. Ceuenue
KOHYyca

Ilpogpeccuonanvno-opuenmuposannoe cooepircanue (cooeprcanue
RPUKTIAOHO20 MOOY:)

Konyc u ero anemenTsl. CeueHne KoHyca (apajiiebHOe OCHOBAHUIO U
MPOXOJAIIee Yepe3 BEpIINHY), KOHWYecKue ceueHus. Pa3BepTka KoHyca

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 7.11 YceueHHBIH
KoHyc. CeyeHue yceueHHOr o
KOHYyca

Conepikanue yq4eOHOTO mporiecca

Yceuennslil konyc. Ero obpasytomiast u Beicota. CedeHne yceueHHOro KOHyca

KomMmOuHMpOBaHHOE 3aHSTHE

Tema 7.12 Illap u chepa,
UX CCUCHUA

Conepxanue yqeOHOTo mporiecca

[Tap u cdepa. Bzanmuaoe pacnionoxenue chepsl U miaockocTu. CedeHue mapa,
cdepsl

KOM6I/IHI/IpOBaHHOC 3aHATUC
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Tema 7.13 TIlousitue 00
00beme tena. OTHOIIEHHE

Conepixanue yqeOHOTO mporecca

00BEMOB TTOT00HBIX TEJ [Tonsitue 06 o6beme Tena. O0beM KyOa U PSAMOYTOIBHOTO MapaJIICIICIIHITC 1A, 2
O6bem npu3msbl U muaHHApa. OTHONMIEHHE 00BEMOB MOAOOHBIX Tell.
KomMbunmnpoBanHoe 3aHsTue
Tema 7.14 OObemMBbI U Copepxanue yaeOHOTO mporiecca
IJTIOIIAAN TOBEPXHOCTEN TN _
O6bembl nupamubl U KoHyca. O0bem mapa. [Tnonjaau nosepxHocTel Ten 2
KomM6unupoBanHoe 3aHsTue
Tema 7.15 KomOuHanuu Coneprkanue y4eOHOro mpoiecca
MHOTOTPaHHHUKOB U TEJ 5
BAIICHHA KomOuHanmy reoMeTpuuecKux Tes
[TpakTryeckoe 3aHsATHE
Tema 7.16 Cogepxanue yaeOHOTO mpoiiecca
I'eomeTpuueckue
Hcnonp3oBanre KOMOHHAIIMIT MHOTOTPaHHUKOB U TEJI BPALICHHS B MPAKTUKO- 4
KOMOMHAIIMH Ha TPAKTHKE
OpPHEHTHPOBAHHBIX 33/1a4ax
[TpakTuyeckoe 3aHsTHE
Tema 7.17 Pemenue 3anau. | ComeprxaHue yueOHOTO mpoiiecca
MHOTOrpaHHHUKH U Tela
BpAIIICHHUS O0BeMEI U Jjiomay nNOBEPXHOCTH MHOTI'OTPAHHHUKOB U TCJI BpalllCHUS 2
[IpakTuyeckas padora
Pa3nen 8. IlepBooOpa3Has pyHKIMH, ee IPUMEHEHHE 13 1IP6 01, IIP6 04,

Tema 8.1 TlepBooOpa3zHas

Coneprkanne y4eOHOTO mporiecca

ITPy 02
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¢ynkuuu. [IpaBuna
HAXO0XKJICHUS
1€pBOOOPA3HBIX

3amada 0 BOCCTAHOBJICHUH 3aKOHA JIBM)KEHUSI IO U3BECTHOU cKopocTH. [loHsTHe
uHTerpupoBanus. O3HAKOMIJICHUE C TIOHSATHEM HHTETpajia v epBOOOPa3HOM AJIs
byukimn y=f(x). Pemmenue 3amau Ha CBsA3b IEPBOOOPA3HOI U €€ MPOU3BOIHOIM,
BBIUHCIICHHE TIEPBOOOpa3HOi i JaHHOK GyHKmu. Tabmuma Gopmy mis
HaXOKACHUS MepBooOpa3HbIX. M3yueHue npaBuia BEIYMCIECHUS IEPBOOOPA3HOM

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 8.2 Ilnomann
KPUBOJIMHENHOW Tpaneuny.
®opmyina Herotona —
Jleitbnuna

Cogepxanue yaeOHOTro mpoiiecca

3aa4yu, NPUBOAIINE K IOHATHIO ONPEIEIEHHOTO HHTErpalla — O BBIYMCIICHUU
IUIOIIAIM KPUBOJIMHEMHOHN Tpanenuu, o nepeMerieHu Touku. [lonsarue
ornpenenéHHOro uHTerpana. ['eomerpuueckuii U GU3MUECKHIA CMBICI OTIPEICIIEHHOTO
uaterpana. ®opmyna Hetorona— Jleiioauia

KomOunupoBanHoe 3anstue

Tema 8.3 HeonpeneneHHslit
U OTpENIeTICHHBIN UHTETpaJIbl

Cogepxanue yueOHOTo mpoiiecca

ITonsitue HCONIPCACICHHOI'O MHTCIpajia

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 8.4 IlousTue 06
OIIpEIEIIEHHOM UHTETpaJie
KaK IJIOIa I’
KPHUBOJIMHEWHOM Tpanenun

Conepkanue yq4eOHOTO Iporiecca

F€OMCTpH‘IeCKI/If/'I CMBICJI OIIPCACJICHHOI'O MHTCIrpajia

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 8.5 OmnpeneneHuslii
MHTETpaj B KU3HU

Ilpogheccuonanvno-opuenmuposannoe cooepricanue (cooeprcanue
RPUKTIAOHO20 MOOY:)

I'eomeTpuueckmii cMbIch onpeaeneHHoro naTerpaia. ®opmyna HerotoHa -
JleiiOHuIIA.

JIP 05, JIP 09, JIP
13

MP 01, MP 04,
MP 09

OK 01, OK 02,
OK 04, OK 05,
OK 06, OK 07
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Pemenne 3aJla4d Ha IPpUMCHCHUEC MHTCrpajia JJI BbIYUCIICHHA (I)I/ISI/I‘ICCKI/IX BCIINYMH U 4
Iomaaen
[IpakTuueckoe 3aHsTHE
Tema 8.6 Pemenue 3amau. Cogepxanue yaeOHOTO mporiecca
ITepBooOpasnas pyHKIMH,
ITepBooOpasnas Gpynkiuu. [IpaBuia HaxoxaeHUs iepBooOpa3HbIX. Ee npuMenenne 2
ee MpuMEeHEeHNe
[IpakTuyeckas padora
Pa3znen 9. Crenenu u kopuu. Crenennasi QyHKUuus 15 1IP6 01, IIP6 04,
I1Py 02
Tema 9.1 Crenennas Coneprkanne y4eOHOro mpoiecca
¢byHKIUSA, ee CBOWCTBA JIP 05, JIP 09, JIP
[ToHaTHE KOPHSA N-0¥l CTENEHU U3 ACHUCTBUTENBHOTO yncaa. OyHKIUH y=\/XnI/IX 13
cBoiicTBa U rpaduku. CBoiicTBa KOPHS N-0if CTENEHU
3 MP 01, MP 04,
KomMmOuHupoBaHHOE 3aHsTHE MP 09
Tema 9.2 TlpeobpazoBanue | Coaepskanue ydeOHOTO mporecca
BBIPA)KEHUI C KOPHAMH N-0i1
CTEIeHH ITpeoOpa3oBaHye UppalMOHATIBHBIX BBIPAKECHUN 3 OK 01, OK 02,
Komb6unupoBanHoe 3aHsATHE OK 04. OK 05
v OK 06, OK 07
Tema 9.3 CaoiictBa crenienun | Coaepikanue y4eOHOTro mporecca
C pallMOHAJILHBIM U
[TonsiTHe cTenenu ¢ M00BIM pallMOHANIBHBIM NOKa3aTesneM. CTeneHHble PyHKINN, UX 2

JIEUCTBUTEIILHBIM
MOKa3aTeJIsIMHA

CBOWCTBA U rpapuKu

KomMmOnHMpoBaHHOE 3aHSTHE

Tema 9.4 Peruenue

Coneprkanne y4eOHOTO mporecca
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AppanroOHaAIBHBIX PaBHOCUIIBHOCTH UPPAITMOHAIBHBIX YPABHEHUMN U HEPABEHCTB. METOBI UX PEIICHUS. 5
ypaBHEHHIT U HEPABEHCTB Pelrenne MppalMoOHaIbHBIX YPABHEHUM U HEPABEHCTB
KomOuHupoBanHoe 3aHsTue
Tema 9.5 Crenenu u Coneprkanue y4eOHOro mporecca
KopHU. CteneHHas QyHKIHS
Omnpenenenue creneHHoi GyHkuuu. Mcnonb3oBaHue ee CBOWCTB MPH PELLICHUN 2
yYpaBHEHUH M HEPABEHCTB
[TpakTuyeckas padora
Paznen 10. Iloka3aTesbHass pyHKIMS 13 ITP6 01, ITP6 04,
I1Py 02
Tema 10.1 Iloka3arenpHas Cogepxanue yaeOHOTro mpoiiecca
¢byHkuus, ee cBoiicTBa JIP 05, JIP 09, JIP
CreneHb ¢ MPOU3BOJILHBIM JIEHCTBUTEIBHBIM TIOKa3aTeneM. OnpeaeneHue 2 13
MOKa3aTeNnbHOM (DyHKIINH, € CBOWCTBA U TpadpuK. 3HAKOMCTBO C IPUMEHEHUEM
noKa3arenbHOU (QyHKIMU. Penienne mokazaTenbHbIX ypaBHEHUH (PyHKIIMOHAIBHO- MP 01, MP 04,
rpauuecKuM METOI0M MP 09
KomMmOuHHnpoBaHHOE 3aHsTHE
Tema 10.2 Pemenune Coneprkanne y4eOHOro mporecca
MOKa3aTeJIbHbIX YPaBHCHUI _ _ OK 01, OK 02,
H HEPABEHCTR Pemenne MOKA3aTENbHBIX YPABHEHIH METOIOM ypaBHUBAHNA MI0Ka3aTelNeH, METOIOM 6 OK 04, OK 05,
BBEJICHUSI HOBOW NIEpEMEHHON, PYHKIIMOHAIBHO-TpadUuecKuM MeTo10M. Pemenne
IMOKa3aTCJIbHbIX HCPABCHCTB OK 06’ OK 07
KomMmOnHMpoBaHHOE 3aHSTHE
Tema 10.3 Cucremsbl Coneprkanne yd4eOHOTo mporecca
MTOKA3aTENIbHBIX YPAaBHEHHI
PemeHne cucTeM nOKa3aTeIbHbIX YPABHEHNUM 3

KomMmOuHMpoBaHHOE 3aHsTHE
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Tema 10.4 Pemenue 3anau.
[TokazarenbHast QyHKIHS

Conepixanue yqeOHOTO mporecca

Peuienne nokasaTesnbHbIX YpaBHEHUN METOIOM YpaBHUBAHUS MTOKa3aTesen U 2
METOJOM BBEJICHUsI HOBOW NepeMeHHOM. PellieHne nokas3aresibHbIX HEpAaBEHCTB
[TpakTuyeckas padora
Pa3nen 11. Jlorapudmbl. JJorapupmudeckas GyHKmus 24 11P6 01, ITPG 04,
I1Py 02
Tema 11.1 Jlorapudm Coneprkanue y4eOHOro mpoiecca
yucia. JIecATUIHBINA 1 JIP 05, JIP 09, JIP
HATYPATBHBIH TOrapudMbL, Jlorapu¢m yucina. JlecATUYHBIN U HATypasIbHbII 10rapudMbl, 4UCIIO € 3 13
TGO € Kom0unupoBanHoe 3aHsatne
MP 01, MP 04,
Tema 11.2 CsoiicTBa Conepxxanne yqyeOHOro rporecca MP 09
norapudmoB. Onepanus _
T ;
OK 01, OK 02,
Tema 11.3 Conepxanue yaeGHOro mporecca OK 04, OK 05,
Jlorapupmudeckast OK 06, OK 07
(byHKIms, ee CBOICTBA Jlorapudmuyeckast GyHKIHS U €€ CBOWCTBA 4
Komb6unupoBanHoe 3aHsATHE
Tema 11.4 Pemenue Coneprkanne y4eOHOro mporecca
JoTapu(PMUIECKUX
ypABHEHMi H HEPABEHCTR [Tonsitue norapupmudeckoro ypaBaeHus. Omneparus MOTEHIMPOBAHHS. Tpu
OCHOBHBIX METOIa PEIICHUS JIOTapUPMUIESCKIX YpaBHEHH: (PyHKIIMOHAIBHO-
rpaduyeckuii, METO/I TOTEHIIMPOBAHUS, METO BBEICHUSI HOBOM TIEpEMEHHOM. 4

Jlorapudmuyeckne HepaBeHCTBA

KOM6I/IHI/IpOBaHHOC 3aHATUC
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Tewma 11.5 Cucremsl
JorapuMUIEeCKHX
YpaBHEHUU

Conepixanue yqeOHOTO mporecca

AJNTOpUTM pELICHUS CUCTEMBI ypaBHEHU. PaBHOCHMIIBHOCTH JIOTapu(PMHUUECKUX
YpaBHEHUH U HEPABEHCTB

KomOuHupoBanHoe 3aHstue

Tema 11.6 Jlorapugmsl B
MPUPOJIE U TEXHUKE

IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJEP:KAHUE (COePKAHUE
MPUKJIAJTHOI0 MOIYJIsA)

[Tpumenenue norapudma. Jlorapudpmuueckas cnupains B npupoje. Ee
MaTEeMaTHUYECKUE CBOKCTBA

HpaKTI/I‘ICCKOG 3aHATHUC

Tema 11.7 Pemenue 3anau.
Jlorapugmer.
Jlorapudpmuueckas pyHKIUSA

Coneprkanne y4eOHOro mpoiecca

Jlorapudmuyeckas pyHkuus. Pemenue npocreimux gorapupMuyeckux ypaBHeHUH

[TpakTrueckas padota

Pasznen 12. MuoskecrBa.

JyieMeHThI Teopuu rpagos

Tema 12.1 MHoOXkecTBA.

Coneprkanne y4eOHOro mporecca

[Tonsitue muoxkectBa. [logmHoxkecTBO. Onepaly ¢ MHOKECTBAMHU

KomMmOuHupoBaHHOE 3aHsTHE

Tema 12.2 Omnepanuu ¢
MHO>XXECTBaAMHU

Ilpogheccuonanvho-opuenmuposannoe cooeprcanue (cooepircanue
RPUKIAAOHO20 MOOY)

Omnepanuu ¢ MHOKeCTBaMH. PellieHre mpukiIaaHbIx 3a71a4

[IpakTHueckoe 3aHsATHE

ITP6 01, IIPG 04,
I1Py 02

JIP 05, JIP 09, JIP
13

MP 01, MP 04,
MP 09

OK 01, OK 02,
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Tema 12.3. I'padst

Conepixanue yqeOHOTO mporecca

ITonsitue rpada. Cesa3HbIN Tpad, 1epeBo, MUK rpad Ha MIOCKOCTH

HpaKTI/I‘IeCKOG 3aHATUC

OK 04, OK 05,
OK 06, OK 07

3
Tema 12.4 Pemenue 3amau. | Comepikanue y4eOHOTO mporecca
MHuoxecTBa, ['padbl 1 ux
IpUMeHeHHe Omneparmu ¢ MHOKecTBaMu. ONUCaHUE pEATbHBIX CUTYAIUH C TOMOIIBI0O MHOXKECTB. 2
[Tpumenenue rpadoB K penIeHuro 3a1a4
[TpakTuueckas pabota
Pa3nen 13 JieMeHTHI KOMOMHATOPUKHU, CTATUCTUKHU U TEOPUH BePOSITHOCTEI 19 I1P6 01, TIPG 04,
[1Py 02
Tema 13.1 Cogepxanue yaeOHOTro mpoiiecca
JIP 05, JIP 09, JIP
OCHOBHBIE IOHATHS IlepecTaHOBKH, pa3MELICHHs, COUETAHMS. 3 13
KOMOMHATOPUKH KomOunmpoBaHHoe 3aHsATHE
MP 01, MP 04,
Tema 13.2 Coneprkanne y4eOHOro mporecca MP 09
CoOpITHE, BEpOATHOCTD CoBMecTHBIE M HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEPOSITHOCTH CYMMBI COOBITHH. 2
coObITHs. CroXxeHue u YcnoBHast BEpOSITHOCTb. 3aBUCUMBIE U HE3aBUCUMBIE COOBITHS. TeopeMbl 0
YMHOXEHHUE BEPOSITHOCTEH BEPOSITHOCTH NPOM3BEICHHSI COOBITHH. OK 01, OK 02,
KomOunmnpoBaHHoe 3aHsATHE OK 04. OK 05
Tema 13.3 [IpodeccronanbHO-OpUEHTHPOBAHHOE CO/IEPKaHue (CoJiepKaHue MPUKIATHOTO OK 06, OK 07
MOJTYJIST)
BeposiTHOCTB B 2

pohecCHOHABHBIX 3a/1a4ax

OTHOCHUTENbHAS YacTOTa CO6BITI/I$I, CBOMCTBO €¢ YCTOI\/'I‘{I/IBOCTI/I. CraTucTHYECKOC
OIIPCACJICHUEC BEPOATHOCTH. OI_ICHKa BCPOATHOCTH COOBITHS

HpaKTI/I‘-ICCKOC 3aHATUC
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Tema 13.4 Cogepxanue yaeOHOTO mporiecca
JuckpeTHas ciydaiiHas Buasl cayyaiineix BenuuuH. OnpeneneHue JUCKPEeTHOM clly4ailHON BETMYUHBL. 3aKOH 4
BEJIMYMHA, 3aKOH €€ pacrpezesieHus] JUCKPETHOM cilydailHOM BeIM4MHbL. Ee UncoBble XapaKTEPUCTHKHU
pacrpeneneHus KomMmOuHupoBanHoOe 3aHATHE
Tema 13.5 Cogepxanue yaeOHOTO mporiecca
3azayn MaTeMaTH4eCKON Bapuanuonnsiii psia. Iloauron yactor u ructorpaMma. CTaTUCTHYECKUE 4
CTaTHCTUKH XapaKTEPUCTHKH psifia HAOJIF0TaeMBIX TaHHBIX

Kom0OunupoBanHoe 3aHsATHE
Tema 13.6 Ilpogpeccuonanvno-opuenmupogannoe cooepicanue (cooeprcanue

RPUKTIAOHO20 MOOY/51)
CocraBienne Ta0OIuIl U 2
Auarpamm Ha IIPaKTHKC [TepBuunas 00paboTKa CTaTUCTHUECKUX MaHHBIX. [ paduyeckoe ux mpencraBieHue.

Haxoxenne cpeiHiX XapakTepUCTHK, HAOII0AaeMbIX JaHHBIX

IIpakTryeckoe 3aHATHE
Tema 13.7 Coneprkanne y4eOHOro mporecca
Pemenue 3anau. DnemMeHTHI OnemenTsl KoMOMHaTOpHKH. COoOBITHE, BEPOSTHOCTH COOBITHS. ClI0XKEHNE U 2
KOMOMHATOPUKH, CTATUCTUKH | YMHOXEHHE BEPOSITHOCTEN
nu TCOpI/II/I BCpOSITHOCTef/'I HpaKTI/I‘-ICCKaSI pa60Ta
Pa3jnen 14. YpaBHeHusI M HEPABEHCTBA 24 1IP6 01, IIPG 04,

ITPy 02
Tema 14.1 Coneprkanne y4eOHOTo mporecca
JIP 05, JIP 09, JIP

PaBHOCWIIBHOCTB ypaBHEHUH | PaBHOCHIBHOCTH ypaBHEHUI 1 HepaBeHCTB. Onpenenenns. OCHOBHBIE TEOPEMBI 13
u HepaBeHCTB. O0mue PaBHOCHUJIBHBIX IEPEX0/IaX B YPaBHEHHUSAX U HEepaBeHCTBaxX. OOIIIe METO bl PEIICHUS
METOJIbI PEIICHUS ypaBHEHUH: TIEpeX0J] OT paBeHCTBA (GYHKIIMIA K PaBEHCTBY apTyMEHTOB ISt 4

MOHOTOHHBIX (bYHKIII/II‘/'I, MCTO/I pa3JIOKCHUA Ha MHOXKHTECINM, MCTO BBECACHUA HOBOI

MP 01, MP 04,
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NepPEeMEHHOM, (PYHKIIMOHATBHO-TpadhUIECKIl METOT

KomOunupoBanHoe 3anstue

Tema 14.2

I'paduyeckuii meton
pelieHusl ypaBHEHU,

Conepikanue yqeOHOTO mporiecca

OO61ue MeToIbl PeLIeHHsI HEPaBEHCTB: MEPEX0 OT CPaBHEHHSI 3HAUCHUN (PYHKIMN K
CPaBHEHUIO 3HAUEHUI apryMEHTOB JJI1 MOHOTOHHBIX (DYHKIIHI, METOJl MHTEPBAJIOB,

HEPABCHCTB ¢dyHKIMOHaNBHO-Trpaduueckuii Meros. ['paduueckuii MeTos perieHus ypaBHEHUH U
HEPaBEHCTB
KomOunmnpoBanHoe 3aHsaTHe

Tema 14.3 Coneprkanue y4eOHOro mpoiecca

VYpaBHEHHS U HEPABEHCTBA C
MOJLyJIEM

Ornpenenenne Moayisi. PackpeiTie Moayis o onpezenenuto. [Ipocreiimme
YpaBHCHHA U HCPABCHCTBA C MOAYJICM. HpI/IMeHeHI/Ie PaBHOCHJIBHBIX NIEPEXOA0B B
OTpeJIeIeHHBIX TUMAX YPAaBHEHUH M HEPABEHCTB C MOYJIEM

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 14.4

VYpaBHEHHUS U HEPABEHCTBA C
napaMeTpamu

Conepkanue yq4eOHOTO Iporiecca

3HakoMcTBO ¢ nmapamerpom. [IpocTeiinne ypaBHEHUs] U HEpAaBEHCTBA C IAPaMETPOM

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 14.5

CocraBiieHue U peleHue
pohecCHOHABHBIX 3a/1a4 C
MIOMOILBIO YPaBHEHUI

Ilpogheccuonanvno-opuenmuposannoe cooepricanue (cooeprcanue
RPUKTIAOHO20 MOOY:)

Pelenne TeKCTOBBIX 3aaa4 HpO(l)eCCI/IOHaJ'H)HOFO COACPIKaHUA

HpaKTI/I‘-ICCKOC 3aHATUC

Tema 14.6

Pemenne 3amay. YpaBHEeHHS U
HEPaBEHCTBA

Conepixanue yq4eOHOTO mporiecca

OO1u11ie MeTObI pelieHHsI ypaBHEHNH. Y paBHEHHS ¥ HEPAaBEHCTBA C MOJYJIEM U C
napaMeTpamu

MP 09

OK 01, OK 02,
OK 04, OK 05,
OK 06, OK 07

o1




HpaKTI/I‘IeCKOG 3aHATUC

Pazpgea 15. IlpomesxkyTrounas arrectauus (JK3aMeH) 6
Tema 15.1 KoncyabTanuu -
Tema 15.2 IIpomexyTounasi arrecTanus (JK3aMeH) 6
Bcero: 272
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3.YCJIOBUS PEAJIM3ALIMY TIPOTPAMMBI YUEBHOW
JACHUTIIIAHBI

3.1. Peanuzanusi nporpamMMspl JMCUMINVIMHBI TpeOyeT HAMIU4UsS Y4eOHOro
kaOuHera «MareMaTHKa».

O6opynoBanue yueOHOro KabUHeTa:

- IOCA/I0YHBIE MECTa MO KOJUYECTBY 00YUaIOUINXCS;
- pabodee MecTo MpenoaaBaTeis;

- KOMIUICKT Y4eOHO-HATJISITHBIX TIOCOOMIA;

- KOMIUICKT 3JIEKTPOHHBIX BUICOMATEPHAIIOB;

- 3aIaHUS 111 KOHTPOJIbHBIX PadoT;

- npodeCCUOHATBHO OPUEHTUPOBAHHBIC 3aJaHUS;

- MaTepuasbl SK3aMeHa.

Texaudeckue cpeacTra 00yIeHUs:

- TMEePCOHAIBHBIA  KOMITBIOTEp C  JIMICH3UOHHBIM  MPOTPAMMHBEIM
oOecIcUeHNEM;

- MPOEKTOP C IKPAHOM.

3anbl:
bubnroreka, YMTAIBHBIN 3aJ1 C BEIXOJIOM B ceTh MIHTEpHET.

3.2. Uu¢popmanuoHHOe odecneyeHne peau3auu NporpaMmmbl

3.2.1. OcHOBHbBIE ITeYATHBIE U3TaAHUA

1.bammakos M.M. MaremaTtuka: y4eOHHK JUIsl CTYJIEHTOB YUPEKICHHIM
cpeaHero mnpod)ecCHOHAIBHOTO oOpa3oBaHus;l-¢ um3manme ,O0IIECTBO C
OTPAaHUYCHHONW OTBETCTBEHHOCTHIO (Opa30BaTENbHO-U3AATEIBLCKUI IIEHTP
«Axanemus»,2024 r.

2.bamMakoB M.U. Marematuka. 3agauHuK; ydeOHOE TOCOOUEe JJIsI CTYICHTOB
YApeXACHUN cpeaHero mpodecCHoHaIbHOTO 00pa3oBaHus;l-¢  HM3gaHUC
,O0IIeCTBO ¢ OTpaHUYCHHOW  OTBETCTBEHHOCTHIO  (OOpa3oBaTeNbHO-
U31aTeNbCKUM LIEHTP «AKageMusi»,2024 r .
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3.2.2. JlonoJiHUTEIbHBbIE HCTOYHUKH

1. Beepoccuiickue uaTepHeT-ommMmnuanel. - URL: https://online-olympiad.ru /
TeKCT: 3JIEKTPOHHBIN.

1. Enunas xomnexuus 1mudpoBbix oOpa3oBaTenbHbIX pecypcoB. - URL:
http://school-collection.edu.ru /

2. Nudpopmanmonnass  cuctema  «ExamHoe  okHO — gocTtyma K
oOpaszoBarenbHbIM pecypcam». - URL: http://window.edu.ru / Hayunas

anekTpoHHass OubOmmorexka (HDB). - URL: http://www.elibrary.ru OTtkpbiThIit
kosute k. Marematuka. - URL: https://mathematics.ru /

3. [ToBTopuMm mMatemaTuky. - URL: http://www.mathteachers.narod.ru /

4, CnpaBoYyHMK TI0 MaTeMmMaTuke i  ImKoiabHukoB. - URL:
https://www.resolventa.ru/demo/demomath.htm /

5. Cpennsis MaTeMaThnyecKas WHTEPHET IIIKOJIA. - URL:
http://www.bymath.net /

6. OenepanbHbii  moptan  «Poccuiickoe  oOpazoBanme». - URL:
http://www.edu.ru /

7. ®denepanbHbIi HEHTP HHPOPMALMOHHO-00pa30BaTENBHBIX PECYPCOB. -

URL: http://fcior.edu.ru /
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS
YYEBHOM JUCHUATIIMHBI

KOHTpOJII) N OLCHKA PC3YJIbTATOB OCBOCHUA 06HICO6p&30BaTCHLHOﬁ JUCITMUITIINHBI

pPacKpBIBAIOTCS  4Yepes

JTUCLHUIIMHAPHBIC

pe3yJbTaTHhl,

HallpaBJICHHLIC

Ha

dbopmupoBaHre OOMMX W MPOPECCHOHATBHBIX KOMIIETEHIIUHA IO pas3aeiiaM Hu

TEMaM COJEpKaHUs Y4eOHOTrO MaTepuaa.

Oobmas/mpodeccnonanbHas
KOMITCTCHIHSI

Paznen/Tema

Tun oreHOYHBIX
MEpOIPUATHUS

OK 01. Beibupath criocoOsr
pelieHus 3a1a4
npodeccnoHaTEHOM
JeSTEIIBHOCTH
MPUMEHHUTEIBHO K Pa3IHYHBIM
KOHTEKCTaM

P 1, Tema 1.1, 1.2, 1.3 IT-o/c>, 1.4, 1.5,
1.6 P2, Temnr 2.1,2.2,2.3,2.4,2.51I-
o/c,2.6 P 3, Temsr 3.1, 3.2, 3.3 IT-0/c,
34P4, Temn1 4.1,4.2,4.3,4.4,4.5,4.6,
4.7 II-olc, 4.8,4.9,4.10,4.11 P 5, Temsl
5.1,5.2

P 6, Temn1 6.1, 6.2, 6.3,6.4,6.5,6.6,6.7
IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 P 7,
Temwr 7.1,7.2,7.3,7.4,7.5,7.6,7.7 11-
0/c,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12, 7.13,
7.14,7.15,7.16,7.17 P 8, Temnr1 8.1,
8.2,83,84,8.5 86P9, Temn1 9.1, 9.2,
9.3,9.4,9.5P 10, Temsr 10.1, 10.2, 10.3,
104P 11, Temsr 11.1, 11.2, 11.3 IT-0/c,
11.4,11.5,11.6 IT-o/c, 11.7 P 12, Tembr
12.1,12.2,12.3,12.4 P 13, Temsr 13.1,
13.2,13.3, 13.4, 13.5 IT-o/c, 13.6

TectupoBanue Y CTHbIN
orpoc
MaremaTnueckui
JTUKTaHT
NuauBunyanbHas
CaMOCTOSITENIbHAS
paborta
[IpencraBnenue
pe3yJIbTaToB
IPAKTUYECKUX padoT
3amuTa TBOPUYECKUX
pabor

KonTposabHas padora
Brinosnnenue
9K3aMEHAIIMOHHBIX

v
NAOTTAYIIITL

OK 02. Mcnons3oBaTh
COBPEMEHHBIE CPE/ICTBA
MIOMCKA, aHaJIN3a U
WHTEPIpETaun
nHpopmanuu, u
nH(pOpMaLIOHHbIE
TEXHOJIOTUH TSI BBITIOJTHEHUS
3a1a4 nmpodeccruoHanbHON
NeSITeNIbHOCTH

P1,Temal.1, 1.2, 1.3 11-0/c, 1.4, 1.5,
1.6 P2, Temrr 2.1,2.2,2.3,2.4,2.5T1-
o/c,2.6 P 3, Temn1 3.1, 3.2, 3.3 II-o/c,
34P4, Tems14.1,4.2,4.3,4.4,4.5,4.6,
4.711-0lc,4.8,4.9,4.10,4.11 P 5, Temsl
51,52

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 P 7,
Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.7 11-
0/1,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12, 7.13,
7.14,7.15,7.16,7.17 P 8, Temu1 8.1,
8.2,8.3,84,85,86P9, Temnr 9.1, 9.2,
9.3,9.4,95P 10, Temsr 10.1, 10.2, 10.3,
104 P 11, Temsr 11.1, 11.2, 11.3 IT-0/c,
11.4,11.5,11.6 IT-o/c, 11.7P 12, TeMbl
12.1,12.2, 12.3, 12.4 P 13, Tembl 13.1,
13.2, 13.3, 13.4, 13.5 M-0/c, 13.6

P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5
MN-o/c, 14.6

TectupoBanue Y CTHbIN
ompoc
MareMaTU4eCcKui
JHUKTAHT
NuauBunyanbHas
CaMOCTOSATEIbLHAS
paborta
[IpencraBnenue
pe3yIbTaToOB
MPAKTUYECKUX paboT
3anmra TBOPYECKHUX
pabor

KonTpomabnas pabora
Bremonnenue
9K3aMEHAIMOHHBIX
3aJJlaHuN
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OK 03. [imanupoBaTth 1
peann30BbIBaTh COOCTBEHHOE
npodeccroHaIbHOE U
JMYHOCTHOE Pa3BHUTHE,
NPEANPUHUMATEIBCKYIO
JeSATEIbHOCTD B
npodeccuoHanbHOH cdepe,
WCTOJIb30BATh 3HAHUSA 1O
(uHAHCOBOW TPAMOTHOCTH B
Pa3INYHBIX KU3HEHHBIX
CHUTYaIUIX

P1,Temal.1,1.2, 1.3 II-0/c, 1.4, 1.5,
1.6 P2, Temns1 2.1,2.2,2.3,2.4,2.51-
o/c,2.6 P 3, Temn1 3.1, 3.2, 3.3 I1-0/c,
34P4, Temn1 4.1,4.2,4.3,4.4,4.5, 4.6,
4.711-0lc, 4.8,4.9,4.10,4.11 P 5, Temsl
51,52

P 6, Temn1 6.1, 6.2, 6.3,6.4,6.5,6.6,6.7
IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 P 7,
Temwr 7.1,7.2,7.3,7.4,7.5,7.6,7.7 I1-
0/c,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12, 7.13,
7.14,7.15,7.16,7.17 P 8, Temn1 8.1,
8.2,8.3,84,85,86P9, Temn 9.1, 9.2,
9.3,9.4,95P 10, Temnr 10.1, 10.2, 10.3,
104 P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,11.5,11.6I1-0/c, 11.7 P 12, Temsr
12.1,12.2,12.3,12.4 P 13, Temsr 13.1,
13.2,13.3,13.4, 13.5IT-0/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6

TectupoBanue Y CTHbIN
onpoc
MareMaTHdecKui
JUKTaHT
NunuBunyanbHas
CaMOCTOSITEIbHAS
paborta
[IpencraBnenue
pe3yJIbTaToOB
MPaKTUYECKUX padboT
3anmTa TBOPYECKHUX
pabor

KoHTtposbHas pabota
Brimonnenue
9K3aMeHaIIMOHHBIX
3aJIaHUN

OK 04. O¢ddexruBHO
B3aMMO/ICMICTBOBATh U
paboTaTh B KOJUICKTUBE H
KOMaH/Ie

P1,Temal.1,1.2, 1.3 II-0/c, 1.4, 1.5,
1.6 P2, Temnr 2.1,2.2,2.3,2.4,2.51I-
o/c,2.6 P 3, Temnr 3.1, 3.2, 3.3 IT-0/c,
34P4 Temn1 4.1,4.2,4.3,4.4,4.5, 4.6,
4.7 IT-olc, 4.8,4.9,4.10,4.11 P 5, Temsl
5.1,5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 P 7,
Temw 7.1,7.2,7.3,7.4,7.5,7.6,7.7I1-
o/1,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12, 7.13,
7.14,7.15,7.16,7.17 P 8, Temnr1 8.1,
8.2,8.3,84,85,8.6P9, Temn 9.1, 9.2,
9.3,94,95P 10, Temsr 10.1, 10.2, 10.3,
104 P 11, Temnr 11.1, 11.2, 11.3 IT-0/c,
11.4,11.5,11.6 IT-o/c, 11.7 P 12, Tembr
12.1,12.2,12.3,12.4 P 13, Temsr 13.1,
13.2,13.3,13.4, 13.5T-0/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 145
II-o/c, 14.6

TectupoBanue Y CTHbINM
ompoc
MaremaTnueckui
JTUKTaHT
NuauBunyanbHas
CaMOCTOSITEeIIbHAS
pabora
[IpencraBnenue
pe3yIbTaToOB
NPAKTUYECKUX padoT
3aiuTa TBOPUYECKHUX
pabort

KonTponabHas padbora
Brinosninenue
9K3aMEHAIIMOHHBIX
3aJaHuN
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OK 05. OcyuiecTBisTh
YCTHYIO U TUCbMEHHYIO
KOMMYHHKAIUIO Ha
roCy1apCTBEHHOM $SI3bIKE
Poccuiickoit denepanuu ¢
y4eTOM 0COOEHHOCTEH
COLMAILHOIO U KYJIBTYPHOI'O
KOHTEKCTa

P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5,
1.6 P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-
o/c, 2.6 P 3, Temsr 3.1, 3.2, 3.3 II-o/c,
34P4, Temnr 4.1,4.2,4.3,4.4,4.5, 4.6,
4.711-0lc, 4.8,4.9,4.10,4.11 P 5, Temsr
51,52
P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
1.6 P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 II-
o/c, 2.6 P 3, Temsr 3.1, 3.2, 3.3 II-o/c,
34P4, Temnr 4.1,4.2,4.3,4.4,4.5, 4.6,
4.711-0lc, 4.8,4.9,4.10,4.11 P 5, Temsr
5.1,5.2
P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10 II-o/c, 6.11 P 7,
Temwr 7.1, 7.2, 7.3,7.4,7.5, 7.6, 7.7 11-
0/1,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12, 7.13,
7.14, 7.15, 7.16, 7.17 P 8, Temn! 8.1,
8.2,83,84,85,86P9, Temn 9.1, 9.2,
9.3,9.4,9.5P 10, Temsr 10.1, 10.2, 10.3,
104P 11, Temsr 11.1, 11.2, 11.3 IT-o/c,
11.4,11.5, 11.6 IT-o/c, 11.7
P 12, Temnr 12.1, 12.2,12.3, 12.4 P 13,
Temsr 13.1, 13.2, 13.3, 13.4, 13.5 [T-o/c,
13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
II-o/c, 14.6P 9, Temsr 9.1, 9.2, 9.3,
9.495
P 10, Temsr 10.1, 10.2, 10.3, 104 P 11,
Temsr 11.1, 11.2, 11.3 IT-o/c,
11.4, 11.5, 11.6 II-o/c, 11.7 P 12, Tembr
12.1,12.2,12.3
P 13, Temnr 13.1, 13.2, 13.3, 13.4, 13.5
IT-o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 T1-
o/c, 14.6

TectupoBanue Y CTHBIN
ompoc
MareMaTHdecKui
JHUKTAHT
NunuBunyanbHas
CaMOCTOATEIbLHAS
paborta
[IpencraBnenue
pe3yIbTaToOB
MPaKTUYECKUX padboT
3amuTa TBOPYECKUX
pabor

KoHtpomnbHas pabota
BrimoaHeHME
DK3aMEHAIIMOHHEIX
3agaHui
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OK 06. [TposiBisITh TpaskagaHCKO-
MaTPHOTHYECKYIO TTO3HUIIHIO,
JIEeMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHNE HA OCHOBE
TpagUIHOHHBIX
00IIIeYEeIIOBEUECKIX [IEHHOCTEH, B
TOM YHCIIE C yIETOM
rapMOHH3AIUU
ME)KHAIIMOHAIBHBIX 1
MEXPEJTUTHO3HBIX OTHOIICHHH,
MPUMEHATH CTAaHIAPTHI
AHTUKOPPYILIHOHHOTO

MOBEICHUS

P1,Temal.l,1.2,1.31I-0/c, 1.4,1.5,1.6 P 6,
Temer1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-o/c,
6.8,6.9,6.10II-o/c, 6.11 P 7, Tems1 7.1, 7.2,
73,74,75,7.6,7.711-01,7.8,7.9, 7.10 I1-
o/c,7.11,7.12,7.13,7.14,7.15,7.16, 7.17 P
8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 P 14, Temsl
14.1,14.2, 14.3, 14.4, 14.5 I1-o/c, 14.6

TectupoBanue YCTHBIN
onpoc Maremarnueckuii
IUKTaHT
NunuBuayansHas
CaMOCTOSTEIbHAS
pabota
IIpencraBnenne
pe3yIbTaToOB
MPAKTHYECKUX PaboT
3ammuTa TBOPUYECKHUX
pabot

KoHnTponbHas pabota
Brmonnenne
9K3aMEHAINOHHBIX

3aTaHIN

OK 07. CopnelicTBOBaTh
COXPAHEHUIO OKPYKAOLIEH
Cpeabl, pecypcocOepeRKeHHUIO,
MPUMEHSTH 3HAHUS 00
W3MEHEHUHU KIIUMarTa,
MIPUHITUITBI OEPEHKITNBOTO
MPOU3BOJICTBA, I3 (HEKTUBHO
JIEICTBOBATh B UPE3BbIYANHBIX
CUTYaLUsAX

P1,Temal.1,1.2, 1.3 II-0/c, 1.4, 1.5,
1.6 P2, Temnr 2.1,2.2,2.3,2.4,2.51I-
o/c,2.6 P 3, Temnr 3.1, 3.2, 3.3 IT-0/c,
34P 4, Temn1 4.1,4.2,4.3,4.4,4.5, 4.6,
4.711-0/c,4.8,4.9,4.10,4.11 P 5, Temnl
5.1,5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 P 7,
Temw 7.1,7.2,7.3,7.4,7.5,7.6,7.7I1-
0/c,7.8,7.9,7.10 IT-o/c, 7.11, 7.12, 7.13,
7.14,7.15,7.16,7.17 P 8, Temnr1 8.1,
8.2,8.3,84,85,86P9, Temnr 9.1, 9.2,
9.3,94,95P 10, Temsr 10.1, 10.2, 10.3,
104 P 11, Temnr 11.1, 11.2, 11.3 IT-0/c,
11.4,11.5,11.6 IT-o/c, 11.7 P 12, Tembr
12.1,12.2,12.3,12.4 P 13, Temsr 13.1,
13.2,13.3,13.4, 13.5 IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 144, 14.5
II-o/c, 14.6

TectupoBanue Y CTHbINM
ompoc
MaremaTnueckui
JTUKTaHT
NuauBunyanbHas
CaMOCTOSITEeIIbHAS
pabora
[IpencraBnenue
pe3yIbTaToOB
NPAKTUYECKUX padoT
3aiuTa TBOPUYECKHUX
pabort

KonTponabHas padbora
Brinosninenue
9K3aMEHAIIMOHHBIX
3aJaHuN
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