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HHOACHUTEJIBHAA 3AIIUCKA

[IporpamMma oOuieo6pa3oBaTenbHOM yueOHOM TUCIUIUIMHBI MATEMaTUKa  IpeJHa3HayeHa Ul
nzydyeHusa marematuku B ®@ummane I'BIIOY PX «YepHOropckuii ropHO-CTPOUTEIbHBIA TEXHUKYM),
peau3ylonieM  OCHOBHYIO  NMPO(EeCcCCHOHANbHYI0 00pa3oBaTeNbHYI0 MPOrpaMMy CPEIHEro OOIIero
o0Opa3oBaHus Ha 6a3e OCHOBHOI'O OOIIEro 00pa3oBaHMs MPH MOATOTOBKE KBATU(HUIIMPOBAHHBIX pab0ounX.

[Iporpamma paszpaborana Ha OCHOBEe Tmpuka3a MunmnpocBemenus Poccuiickoit denepamuu  oT
23.11.2022 Ne 1014 «O6 ytBepxkaeHun (enepanbHO 00pa3oBaTeIbHON IPOrpaMMbl  CPETHETO OOIEro
obpazoBanus» (3apeructpupoBano B Mwuniocte Poccum 22.12.2022 Ne 71763), B COOTBETCTBHH C
PexomeHmamusiMu 1O TOJIYYEHHMIO  CPEOHEro oO0miero oOpa3oBaHHs B NpeAesiax  OCBOCHUS
0o0pa3oBaTeNbHOI MPOrpaMMbl  cpeliHero npodeccuoHanbsHOro obpazoBanus (mucbMo JlemaprameHta
TOCYIapCTBEHHOW  TIOMUTHKH B cdepe cpenHero mnpodeccHoHAIBHOTO — O0pa3oBaHUA U
npodeccuonanibHoro ooyuenust ot 01.03.2023 Ne 05-592), B cootBerctBUu ¢ ®I'OC cpeanero obiero
0o0pa3oBaHus, MPEOBSBISEMBIX K CTPYKTYpE, COACPKAHUIO M pe3ylbTaTaM OCBOCHHS Y4eOHOH
JUCIUIUIMHBI MaTeMaTHKa (C M3MEHEHUsMH, npuka3 Munnpocsemenus Poccuiickoit @enepanuu ot
12.08.2022 1. Ne 732 «O BHeceHMM U3MEHEHHH B (peiepaibHbIi TOCYIapCTBEHHBIA 00pa30BaTEIbHBIN
CTaHAapT cpeAHero obIiiero oOpa3oBaHUs, YTBEP)KIEHHBIM mpukazoM MuHHCTepcTBAa OOpa3oBaHUS U
Hayku Poccuiickoii @eneparuu ot 17 mast 2012 1. Ne 413" (3apeructpupoan 12.09.2022 No 70034).

Copep:xaHue MporpaMMbl HAIPaBJICHO Ha IOCTIXKEHUE CIEAYIOLIUX 1esIei:

(dopMHpOBaHUE LEHTPATBHBIX MAaTEMATUYECKHX IMOHATHH (YHCIIO, BEITMYMHA, TEOMETPHYECKas
¢urypa, TmepeMeHHas, BEPOSTHOCTb, (QYHKIHUSA), OOCCIEYMBAIONINX TMPEEMCTBEHHOCTh U
MEePCIIEKTUBHOCTh MATEMATUYECKOT0 00pa30BaHuUs 00yUarOIINXCS;

MOJIBEJICHUE OOYYaroIMXCsS Ha JOCTYMHOM JJii HUX YpPOBHE K OCO3HAaHHIO B3aWMOCBSI3U
MaTeMaTHKH M OKPYKAaIOUIeT0 MHpa, MOHMMaHUE MaTeMaTHKW KaK 4YacTH OOmed KyJIbTyphl
YelI0BEYECTBA;

pa3BUTHE WHTEIJICKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH O0Oydaromuxcs, MO3HaBaTEIbHOU
aKTUBHOCTH, WCCJIEIOBATEIbCKIUX YMEHUH, KPUTHYHOCTH MBIIUICHHUS, HWHTEpeca K H3YYCHUIO
MaTEeMAaTHKH;

dopmupoBaHue (YHKLIMOHAIBHOM MaTeMaTHYecKOM TIpaMOTHOCTH: YMEHHUS Ppaclo3HaBaTh
MaTeMaTHYeCKWe  acCleKThl B PEaJbHBIX  JKU3HEHHBIX  CUTYAIUSIX M TPU M3YYEHUH APYTHX
Y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCHMOCTEH M 3aKOHOMEPHOCTEH, OPMYIINPOBATh UX Ha SI3bIKE
MaTeMaTHKH U CO3/[aBaTh MaTeMaTHYECKUE MOJENM, NPUMEHSITh OCBOCHHBIM  MaTeMaTHYECKUI
anmapar Ui pelleHUs NPaKTUKO-OPUEHTHPOBAHHBIX 3a/a4, MHTEPIPETUPOBaTb M OILCHUBAThH
MOJTyYeHHBIE PE3YJIbTATHI.

B mporpammy BKIIIOYEHO coJepKaHUE, HampaBlieHHOe Ha (OpMHpOBaHHE Yy OOydaromuxcs
KOMIETEHIINH, HEOOXOAMMBIX Ji1 Ka4eCTBEHHOI'O OCBOEHHS OCHOBHOM 00pa3oBaTelIbHON MPOTrpamMMbl
CIIO na 6a3e ocHOBHOTO 00111eT0 00pPa30BaHUs ¢ MNOJYYEHUEM CPEIHEro 00IIero oopa3oBaHus.

[IporpaMMa y4eOHOW IUCHUIUIMHBI MaTeéMaTHKa YTOYHSET CoJep)KaHue y4dyeOHOro Mmarepuana,
MOCJIEI0BATEIbHOCTh €r0 M3Y4EHHs, paclpelielleHne Y4eOHBIX 4YacoB, TEMAaTUKY WHIMBHIYaJIbHBIX
IIPOEKTOB, C YYETOM CIIEIU(PHUKHN MMPOrPaMM MOJITOTOBKH KBaTH(DHUIIMPOBAHHBIX pabodnMX OCBaMBaeMOM
npodeccuu.

OBILIASI XAPAKTEPUCTUKA YUYEBHOW JUCIATIIMHBI

B ®wmane I'BIIOY PX «YepHOropckuil ropHO-CTPOUTENBHBIA TEXHUKYM», PEATU3YIOLIEM
00pa3oBaTenbHyI0 MporpaMMy cpenHero oomero oopaszoBanus B npenenax ocBoeHust OIIOIT CITO na
6a3e OCHOBHOTO 0011ero 00pa3oBaHusl, M3yYeHHEe MAaTEMAaTUKU UMEET CBOM OCOOCHHOCTH B 3aBUCHMOCTH
oT npodus mpodhecCuoHaATHFHOTO 00pa30BaHus. JTO BRIPAXKAETCS B COJIEPKAHUU OOYUCHHUsI, KOTUICCTBE
4acoB, BBIIEISIEMBIX HA M3yYEHHUE OTJEIBHBIX TeM IPOrpaMMbl, ITyOMHE X OCBOGHHUs O0ydarolIUMUcH,
o0BbeMe U XapaKkTepe NPaKTUYECKUX 3aHITHH.



W3y4yeHne AMCHMIUIMHBI MaTeMaTHKa 3aBepIIaeTcsl MOABEACHUEM MTOTOB B (popme dK3ameHa B
paMKax TMPOMEXYTOUHOH arrectanuu oOydarommxcsi B mpouecce ocBoenus OIIOIT CIIO na Gaze
OCHOBHOT'O 0011ero 00pa3oBaHMs C MOJIYYEHHEM CpeaHero odmiero oopa3zoBanus. OOmue KOMIETCHIUH,
peIyCMOTpEHHBIE paboueii mporpaMMoil AUCIUILTMHBI MaTeMaTHKa CYMTAIOTCS CHOPMHUPOBAHHBIMH TIPU
IPOXOXKICHUN 00YYarOIIUMHUCS IIPOMEKYTOYHOM aTTeCTalluy.

MECTO YYEBHOM JUCIHUAIIJIMHBI B YYEBHOM IIJIAHE

B ®wmane I'BIIOY PX «YepHOropckuil ropHO-CTPOUTENbHBIA TEXHUKYM», DPEAIU3YIOIIEM
00pasoBaTeNbHYI0 MporpaMMy cpenHero oomero oopasoBanus B npenenax ocBoeHuss OIIOIT CIIO na
06a3ze ocHOBHOro ooOmero oOpa3oBaHus, ydeOHas JAUCHUIUIMHA MaremaTuka H3ydaercss B
00111e00pa3oBaTEIbHOM IUKJIE YIEOHOTO IIJI1aHa.

B yuebnpix mumanax OIIOIl mecro ydeOHOW MUCHUIUIMHBI — B COCTaBe  00sS3aTeIbHBIX
00111e00pa30BaTEeIbHBIX YYCOHBIX TUCIUILINH, (OPMUPYEMBIX M3 00S3aTEIbHBIX MPEAMETHBIX O0IacTe
®I'OC cpennero obmiero odpazosanus, st npodeccuii CIIO mpodeccnonanbHOro 06pa3oBaHusl.

MakcumanbHas yueOHas Harpy3ka 232 ydaca. M3 Hux 52 npaktudeckux padorT.

PE3YJIbTATBI OCBOEHUS YYEFHOM JUCIATLINHBI
JIMYHOCTHBIE PE3YJIBTATbBI

B pe3yjabTare MH3YUCHUA MATCMATHKWM Ha YPOBHC CpPCIAHCIO O6H.[CFO 06p830BaHI/IH y
o6yqa}0meroc;l 6y,HYT C(bOpMI/IpOBaHBI CJICAyromue JIMIYHOCTHBIC PE3YJIbTAThI:

1) rpaxkmaHCKOro BOCHUTAHHUS:

Cc(OPMUPOBAHHOCTD TPAXKAAHCKON MO3UIMH OOYYarOIIEerocsi Kak aKTHUBHOTO U OTBETCTBEHHOTO
YJieHa POCCHICKOro OOINECTBA, MPEACTaBICHHE O MAaTEeMAaTHYECKHX OCHOBaX (YHKIHOHHPOBAHHMS
Pa3IMyYHBIX CTPYKTYp, SIBJIEHMI, MpoOLENyp Ipa’kIaHCKOro ooOuiecTBa (BbIOOpPHI, ONPOCHl U JIPYroe),
YMEHHE B3aUMOJICHCTBOBATh C COLMAIBHBIMH HHCTUTYTAMH B COOTBETCTBUU C HMX (QYHKIUSMH H
Ha3HAYCHUEM;

2) MaTPUOTUYECKOTO BOCITUTAHUS:
c(OpPMUPOBAHHOCTh  POCCUHCKON Tpa)TaHCKOW WAEHTUYHOCTH, YBAKEHHUS K MPOILIOMY
W HACTOAIIEMY pOCCHMCKOW MaTeMaTUKH, LEHHOCTHOE OTHOUIEHUEK JOCTHKEHUSIM POCCUHMCKUX
MAaTEeMaTUKOB M POCCHMCKOW MAaTEeMaTUYECKOM IIKOJIbI, MCIOJIb30BAHUE ATUX JOCTUKEHHN B JPYrUX
HayKaX, TEXHOJIOTHSIX, chpepax SKOHOMHUKH,

3) IyXOBHO-HPaBCTBEHHOTO BOCITHTAHMSL:
OCO3HAHHE JYXOBHBIX IIEHHOCTEM pPOCCHUICKOTO Hapoja, c(HOPMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUSA, OTUYCCKOI'O MOBCACHHA, CBA3AHHOI'O0 ¢ NPAKTUYCCKUM IIPUMEHCHUEM I[OCTI/I)KGHI/Iﬁ HAayKHU "
NesITeIbHOCThIO YUEHOTO, OCO3HAHME JINYHOTOBKJIa/1a B TOCTPOEHUE YCTOHYMBOI0 Oy TyIIero;

4) scTeTMYecKoro BOCIHTAHMSL:
ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAsl 3CTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a7ad, peEIIeHUuH, PacCyXIAEHUH, BOCIHPUUMYHBOCTh K MaTEMaTUYECKHM acIeKTaM
Pa3IMYHBIX BUAOB UCKYCCTBA;

5) ¢usuueckoro BOCIMTaHUS:
c(OPMHPOBAHHOCTh YMEHHUS NPUMEHATh MaTeMaTHYeCKHe 3HAHUS B MHTEpecax 3JI0pOBOTO H
Oe3omacHoro obpasa >KHU3HH, OTBETCTBEHHOE OTHOLICHHE K CBOEMY 3J0POBBIO (310POBOE HHUTAHMUE,
cOaTaHCUPOBAHHBIN PEXUM 3aHATUH M OTABIXA, PETyJspHas (HU3UUecKas aKTUBHOCTH), (PU3NYECKOe
COBEPLICHCTBOBAHNE IIPU 3aHATUSX CIIOPTUBHO-03/J0POBUTEIBHON NEATENBHOCTBIO;



6) Tpynosoro BocnuTaHuS:

TOTOBHOCTb K TpYHAy, OCO3HAHWE LIEHHOCTH TPYIOJIOOMS, HWHTEpEC K pPa3IU4HbIM cdepam
npoecCHOHANBbHOM JEeSTeNIbHOCTH, CBA3aHHBIM C MaTeMaTUKONH M e NPUJIOKEHUSIMU,  YMEHHE
COBEPILATH OCO3HaHHBIM  BbIOOp  Oyaymieil  mpodeccud M pealr3oBbBIBATH  COOCTBEHHBIC
KU3HEHHbIE  IUIAHBI, TOTOBHOCTH M  CIOCOOHOCTh K MaTEMaTHYEeCKOMY OOpa30BaHHIO U
caMo00pa30BaHUIO HAa MPOTSHKEHUM BCEH JKU3HM, TOTOBHOCTh K AKTHMBHOMY YYacTHIO B PpEIICHUH
IIPAKTUYECKUX 3a7a4 MaTEMaTUYECKOI HalpaBIEHHOCTH;

7) 5KONOTrMYECKOro BOCTIUTAHHS:

c(OPMHUPOBAHHOCTh ~ DKOJIOTMYECKOH  KYIbTYyphl, IIOHUMAHHE  BJIUSHUS  COLHUAIBHO-
SKOHOMHYECKUX MPOIIECCOB HAa COCTOSHHUE MPUPOIHON M COLUAIBHOM CPEJIbI, OCO3HAHME III00ATHLHOTO
XapakTepa SKOJOTMYECKHX MPOOJEM, OpPUEHTAlMs Ha IPUMEHEHHE MATeMaTHUeCKUX 3HAHMH JJis
pellieHus 3a/1a4 B 00JIaCTH OKPYKAIOIIEH Cpeibl, IVIAHUPOBAHUE TOCTYIKOB M OLIEHKH UX BO3MOKHBIX
TIOCJIE/ICTBUH ISl OKPY’KAKOIE Cpejibl;

8) menHOCTH HAyYHOTO O3HAHUS:
c(OpMUPOBAHHOCTh MHPOBO33pPEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HayKd U OOILECTBEHHOM MpaKTHKH, NOHMMaHHE MaTeMaTHYeCKOW HayKHM Kak cdepbl 4eJ0BEeYeCKOH
NesITeIbHOCTH, 3TANOB €€ Pa3BUTHUA M 3HAYMMOCTHU /IS Pa3sBUTHS LUBUWIIM3ALMY, OBJIAJCHUE S3BIKOM
MaTeMaTUKd W MaTeMaTH4eCKOH KyJabTypoH Kak CpeJCTBOM  IIO3HAHUS  MHpa, T'OTOBHOCTh
OCYLIECTBISATh  NPOEKTHYIOU UCCIIEA0BATENBCKYIO IeATEIbHOCTh MHAMBUIYaJIbHO U B IPYIIIE.

METAINPEAMETHBIE PE3YJIbTATbBI

B pesynbprare ocBOEHHs MpOrpaMMBbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHS Y
oOyuaromierocss  OyayT cGOpPMHUPOBAHBI  METAIllPEIMETHBIE  PE3YJbTaThl, XapaKTEPU3YIOIIHECS
OBJIaJICHUEM YHUBCPCAJIbHBIMU I103HaBaTCJIIbHBIMU HeﬁCTBHﬂMH, YHUBCPCAJIbHBIMU
KOMMYHUKATHBHBIMU HeﬁCTBHﬂMH 1 YHUBCPCAJIbHBIMU PETYIATHBHBIMU I[CﬁCTBH?[MH.

Ilo3HaBaTeIbHBIE YHHBeEpPCAJbHbIE YUeOHbIC 1eliCTBUSA
ba3oBble JJornyeckue geiicTBUsA:

BBISABJIATE U xapaKTepmoBaTL CYHIGCTBGHHble HpI/I3HaKI/I MATEMATHUYCCKUX O6’I)€KTOB, HOHSITI/II\/JI,
OTHOIIEHUH MEXIy TOHATUAMHU, (QOPMYIUPOBATH OMNpPENEICHUs] TMOHSTHUH,  YyCTaHABJIMBATb
CYLIECTBEHHBI TMpH3HAK KJIAacCU(PUKAIMKU, OCHOBAaHUA AJsi 0000IIEHUS U CpaBHEHUS, KPUTEPUHU
MIPOBOJAMMOI0 AHAJIN3A;

BOCIIPUHUMATh, (OpMyIHpoBaTb U IPeoOpa3OBbIBaTh CYXKICHHS: YTBEpIAUTENbHbIE W
OTpHUIIaTENbHbIE, €IMHUYHBIE, YaCTHBIE U 00IIHE, YCIOBHBIE;

BBISIBJISITH MaTeMaTHYeCKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTUBOPEUYUSB  (akTax,
JIaHHBIX, HaOJIOICHUAX u YTBEPKIACHUSIX, npeyaraTb KPUTEPUH ISl BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUH;

Jc€JIaTb BBIBOJAbI C HCIIOJb30BAHHUEM 3aKOHOB JIOT'HKH, JIG}IYKTI/IBHBIX N  HWHAYKTHUBHBIX
YMO3aKIIOUeHU N, YMO3AKIFOUEHNI 110 aHAJIOTUU;

IPOBOJUTH CaMOCTOSITENbHO JOKA3aTEIbCTBA MAaTEMaTHMYECKHX YTBEP)KICHMH (IpsMble U OT
MIPOTUBHOTO0), BBICTpanBaTh apryMEHTAILMIO, IPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, 00OCHOBHIBATh
COOCTBEHHBIE CYXKJIEHUS U BBIBOJIBI;

BbIOMpaTh crnoco0 pemieHusi yuyeOHOW 3amauu (CpaBHUBATh HECKOJIBKO BapUAaHTOB pPEIIECHUS,
BbIOMpATh HanboJIee MOIXOAAIIMMI ¢ YIETOM CAMOCTOATENBHO BBIICTICHHBIX KPUTEPHEB).

Ba3oBble ncciienoBarejbcKkue 1eHCTBUA:
WCMOJIB30BATh  BOIPOCHI Kak  HCCIIEIOBATENIbCKUHA HHCTPYMEHT TMO3HAHMS,
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(bopMyIMpOBaTh BONPOCH, (UKCHPYIONIUE MPOTHBOPEYHE, MPOOJIeMy, YCTaHABIMBATHBHCKOMOE H
IaHHOE, (POPMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MTO3HUIINIO, MHEHHE;TIPOBOIUTH CAMOCTOSATEIILHO
CIUTAHUPOBAHHBIA  JKCIIEPUMEHT, UCCIICIOBAHHE
[0 YCTAHOBJICHHIO OCOOCHHOCTEH MAaTEeMaTHYeCKOro OOBEKTa, SIBICHUS, NPOIECCa, BBISBICHHIO
3aBUCHMOCTEH MEKIy 00BEKTaMHU, SIBJICHUSMH, ITPOIIECCAMM;

CaMOCTOSITENILHO (OpPMYITUPOBaTh O0OOIMIEHUS ¥ BBIBOABI MO pE3ylIbTaTaM MPOBEAEHHOTO
HAOJIIOJICHUsI, WCCIICIOBaHMS, OIICHWBATh JIOCTOBEPHOCTh IOJIYUCHHBIX pE3YyJIbTaTOB, BBIBOJIOB U
000011IeHMI;

IIPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHE IMPOIIECCA, a TAK)KE BBIIBUTATH MPEANOIOKCHHUS O €ro
Pa3BUTHUH B HOBBIX YCIIOBHUSX.

Pabora c unpopmanmeii:

BBISIBIISITh JICPHUIMTHI MH(DOpMAIUK, JaHHBIX, HEOOXOMUMBIX JJIsi OTBETa HA BONPOC U JUIS
pelICHUs 3a/1a4H;

BbIOMpaTh  MH(QOpPMANMIO W3  WCTOYHUKOB  PA3jIMYHBIX  TUIOB,  aHaJIM3UPOBATH,
CHCTEMATH3MPOBATh U HHTEPIIPETUPOBATH HH(OOPMAIIHIO Pa3IMYHBIX BUIOB U ()OPM MPEICTABICHHS;

CTPYKTYpHUPOBaTh WHGPOPMALIUIO, MPEJACTABIATh €€ B Pa3IMYHbIX (opMax, HIUTIOCTPUPOBATH
rpauvecKu;

OLICHUBATh HAAEKHOCTh MH(POPMAIIMU 10 CAMOCTOSITEIBHO CHOPMYIUPOBAHHBIM KPHUTEPHSIM,
cOpPMYJIUPOBAHHBIM CAMOCTOSTEIIHHO.

KoMmyHHKaTHBHBIE YHHBepcajibHble y4eOHble NeHCTBHSA:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYKIEHHS B COOTBETCTBHUM C YCIOBUSIMHU M LEJISMHU
o0111eHus, SICHO, TOYHO, TPAMOTHO BBIpa)kaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IHMCbMEHHBIX TEKCTaXx,
AaBaThb MOSACHCHUA 110 XOA4Y PCIICHUA 3a1a4i, KOMMCHTHPOBATH HOJIy‘-IGHHBIfI pE3yibTarT;

B XO0Je O0OCyXIeHHsS 3aJaBaThb BONPOCHl IO CYIIECTBY OOCYXIaeMOHl TeMbl, HpPOOIEMBI,
pemaeMoﬁ 3ala4i, BbICKA3bIBATb HACHU, HALCJICHHBIC Ha IIOUMCK pPCEIICHHA, COINOCTABJIATH CBOU
CYXKJIEHUSI C CYXJEHUSMH JPYIMX Y4YaCTHMKOB Juajora, OOHApYXHBaTh pa3jiMyde M CXOJCTBO
MO3ULUH, B KOPPEKTHON opMe GOpMyIUPOBATh pa3HOTIACHs, CBOM BO3PaKEHUS;

NpEaACTaBIATE PE3YJIbTAaThl PCIICHUA 3aJadd, OKCICPpUMCHTA, HUCCICAOBAaHUA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (hopMaT BBICTYIUIEHHS C Y4ETOM 3ajjad MPe3eHTAlud U OCOOEHHOCTEH
ayIUTOPHH.

PerynsiTuBHble YHUBepPcabHbIe yuyeOHbIe NAeiCTBHUS
Camoopranusanus:
COCTaBJIATH TUIAH, AITOPUTM PEIICHUS 3a/1a4H, BEIOUPATH CIIOCO0 PElIeHUs C YIETOM UMEFOIIUXCS
PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh M KOPPEKTUPOBATH BAPHAHTHI PELICHUH C
y4€TOM HOBOM MH(OpMaIUu.

CaMOKOHTpOJIb, SMOLIMOHAIbHBIN HHTEJIEKT:

BJIa/IETh HABBIKAMU I103HABATEIbHOW pedIeKCHu Kak OCO3HAHMSI COBEPIIAEMBIX NEUCTBUU U
MBICIMTEIbHBIX TPOLIECCOB, UX pPE3YJIbTAaTOB, BIAAETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS
Ipolriecca 1 pe3yspTaTa PelIeHUs] MaTEMaTHYECKOH 3a/1a4H;

NPEABUACTh TPYAHOCTH, KOTOPBIE MOIYT BO3HUKHYTb IIPU PEIICHUM 3a7a4d, BHOCUTH
KOPPEKTHUBBI B JESATEIbHOCTh HAa OCHOBE HOBBIX OOCTOATEILCTB, JAaHHBIX, HaJIEHHBIX OIIHOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OILICHUBAaTh COOTBETCTBUE PE3YNbTaTa 1€ U YCIOBUAM, OOBSCHATh MPUUYUHBI TOCTHKEHUS WU
HEJOCTH)KEHUSI PEe3yNbTaToOB JIEATENIbHOCTH, HAXOAWUTh OIIMOKY, JaBaTh OLEHKY NpUOOpPETEHHOMY
OIIBITY.



CoBmecTHas IeSITETbHOCTb:

MOHUMATH U UCIIOJIb30BATh MPEUMYIIECTBA KOMAaHTHOW ¥ MHIUBUAYAITBHON paOOTHINPU PEIICHUN
y4eOHBIX 3a/Ja4y, NPUHUMATh IIeIb COBMECTHOW JEATENbHOCTH, IUIAHUPOBATh OPTaHU3ALUIO
COBMECTHOH pabOThI, pacipeAessTh BHIbI paboT, JOroBapuBaThCs, 00CYKIAaTh MPOIECC U PE3YNbTaT
paboTbl, 000011aTh MHEHUSHECKOIBKUX JTIO/ICH;

y4acTBOBaTh B TPYIIOBBIX ¢opmax paboThl (0OCykaeHus, OOMEH MHEHHH,

«MO3TOBBIC IITYPMbI» U WHBIE), BHIIIOJHATH CBOIO YacTh Pa0OThI M KOOPAMHUPOBATH CBOM JICHCTBUS C
JIPYTUMH YICHAMH KOMaHJIbI, OIICHUBATh KAYECTBO CBOETO BKJIAJa B OOIIUI MPOJYKT IO KPUTCPHSIM,
c(OpPMYITUPOBAHHBIM YYaCTHHUKAMHU B3aUMOJICHCTBHSI.

INPEJMETHBIE PE3YJIBTATDBI

[IpenMeTHBIE pe3yNbTaThl OCBOCHUS IPOTPAMMBI I10 MaTEMaTHKE Ha 6a30BOM ypOBHE Ha YpOBHE
cpeaHero oOmero o0pa3oBaHUS MPEACTABICHBI 10 TojaM OOy4YeHHS B paMKaX OTAEIbHBIX Y4eOHBIX
KyYpcOB B COOTBETCTBYIONIMX pa3ieliax mporpaMMbl 1o wmaremaruke. K KoOHIy o0O0ydeHUs
00Y4YaIOIIMICS MOTYYUT CICAYIOIINE TPEAMETHBIE PEe3YIbTATHI:

Yuciia v BBIYUCJICHHSA:

OTIEPUPOBATH MOHATHIMU: PAIHOHAIIFHOE U ICHCTBUTEIHHOE YHCII0, OOBIKHOBEHHASIM IECATHYHAS
IpoOb, IPOLIEHTHI;

BBITOJIHATH apUPMETUIECKHIE OTIEPALINH C PAIIMOHATIBHBIMH U ACHCTBUTEIHHBIMH YHCIIAMHU;

BBITTOJIHATH MPUOIMKEHHBIC BBIYUCICHNUS, UCIIOB3Ys MPAaBUIIa OKPYTJICHUS, ACTAaTh IPUKUAKY H
OLICHKY pe€3yJbTaTa BEIUNCIICHUI;

OIEpUpPOBaTh MOHATHSAMHU: CTENEHb C LENbIM IIOKa3aTeleM, cTaHiapTHas (opma 3amnucu
JeWCTBUTENLHOIO YKCiIa, KOPEHb HATYpaJbHON CTENEHH, MCII0JIb30BaTh MOAXOANLYI0 (GOpMY 3alHicu
JEHCTBUTENBHBIX YMCEII ISl PELLEHUS TPAKTUYECKUX 3a/1a4M NIPEACTABICHUS JAHHBIX;

OIIEpUPOBATh TMOHATUSMHU: CHHYC, KOCMHYC M TaHI'€HC IPOM3BOJBHOIO YIJIA, HCIIOJIb30BaTh
3aMyuch MPOM3BOJIBHOTO yrja dYepe3 OOpaTHble TPUTOHOMETpUYECKHE (YHKUMU. ONEepUpoBaTh
MOHATUSAMM: HATYpPaJIbHOE, LEJI0€ YHUCIO, HCHOJb30BaTh NPU3HAKM JACIMMOCTH LENbIX YHCED,
pa3iIoKEHUE YKCIIa Ha IIPOCTHIE MHOKUTEIN I PELICHUS 3a/1ay;

ONEPUPOBATH TOHATUEM: CTENIEHB C pAllMOHAIBHBIM ITOKA3aTENIEM;

OIEepUpPOBATH MOHATUSIMU: JIOTapU(PM UUCIIA, JECITUUHbIE U HATypalIbHbIE JIOTapU(PMBI.

YpaBHeHNs U HEpaBeHCTBA:

ONEPUPOBATh NOHATHUSAMU: TOXKJIECTBO, YPaBHEHHE, HEPABEHCTBO, LIEJIOE, pPAlMOHAIBHOE,
HpPPALMOHAIIBHOE YPAaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUYECKOE YPAaBHEHHUE,

BBIIIOJIHATH npeoOpazoBaHus TPUTOHOMETPUIECKHUX BBIPAKECHU I 51 pemats
TPUTOHOMETPUUIECKUE YPABHEHHUS,

BBINOJIHATH MTPE0OpPa30BaHuUs LENbIX, PALIMOHATIBHBIX M UPPALMOHATIBHBIX BBIPAKEHUN U peIIaTh
OCHOBHBIE THUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHATIBHBIX YPABHEHUN U HEPABEHCTB;

IIPUMEHATH YPaBHEHUs WM HEPABEHCTBA Ul pELICHUS MaTeMaTHYeCKUX 3ajad M 3aJad u3
Pa3NUYHBIX 00JIaCTe HAyKU U pealbHOM KU3HU;

MOACIINPOBATE PCAJIBHBIC CUTyallUM Ha A3BIKC aﬂre6pr,1, COCTAaBJIATH BBIPpAXKCHUA, YPaBHCHMHA,
HEpPABEHCTBA II0 YCIOBMIO 33Ja4yd, MCCIEN0BAaTh IIOCTPOCHHBIE MOJECINU C HCIOIb30BAHUEM
ammapara aareOpbl. MPUMEHSITh CBOMCTBA CTENEHU AJIsi MpeoOpa3oBaHMs BBIPAXKEHUN, ONEpUPOBATH
IMOHATHUAMMU: IMOKA3ATCIBbHOC YPABHCHUC M HCPABCHCTBO, pPCIIaTb OCHOBHBIC THIIBI IMOKAa3aTCIbHBIX
YPaBHEHUH U HEPABEHCTB;

BBIIIOJIHATH npeo6pasoBaH1/m BBIpa)I(eHHfl, COZCpKAIINX J'IOI‘apI/I(i)MI)I, ONCpHUPOBATH IOHATHUAMMU:
JorapuMuUecKoe ypaBHEHHE M HEPaBEHCTBO, pElaTh OCHOBHBIE THIIbI

Jorapu(pMUUECKUX YpaBHEHUN U HEPABEHCTB;



HAaxXOJUTh PELICHU IPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

OIIEpUPOBATh MOHATUAMM: CHUCTEMA JIMHEWHBIX YPAaBHEHMM M €€ pelleHue, HCIO0JIb30BaTh
CUCTEMY JIMHEHHBIX YPABHEHUN JUIsl PELEHUs ITPAaKTUYECKUX 3a]1a4;

HaxOJIWUTh PEIICHHUS MPOCTEHIIMX CUCTEM M COBOKYIIHOCTEH PALMOHAIBHBIX YPAaBHEHUN U
HEPABEHCTB;

MOJICJIUPOBaTh peallbHble CUTYallUd Ha SI3bIKE aiureOpbl, COCTaBIATh BBIPAXKEHUS, YPaBHEHHUS,
HEPABEHCTBA M CUCTEMBI 110 YCIIOBUIO 3aa4H, UCCIIEI0BATh IOCTPOCHHBIC MOJEIIHU C UCIIOIb30BAHUEM
anmapara anreOpsl.

DOYyHKIUM U TPaPUKK:
OTIEpUPOBATh TOHSATUSAMHU: (YHKIHS, CHOCOOBI 3amaHus (YHKIMH, 00JacTh ONpEACTCHUS W
MHOXECTBO 3HaueHU QyHKIMH, rpaduk yHKIIUN, B3aUMHO 00paTHbIE (QYHKITNH;
OIEPUPOBATh TOHATHUAMH: UYETHOCTh W HEYETHOCTh (YHKIUHU, HYJIU (YHKIHUU, TTPOMEKYTKU
3HAKOTIOCTOSIHCTBA;

UCTOJIb30BaTh rpaduku GyHKUIUH IS pelIeHUs ypaBHEHUH;

CTPOWTH W YHTATh TPAPUKH JIMHEHHON (YHKIIMHU, KBAAPATUYHON (DYHKIIMHU, CTETIEHHON (QyHKIIMA
C LIEJIBIM I10KA3aTelIeM;

UCIIONIL30BaTh Tpaduku QyHKIUH IS UCCIIEIOBAHUS TPOLIECCOB M 3aBHCUMOCTEH MPU PELICHUH
3a1ad M3 JPYrHX Y4YeOHBIX IMPEIMETOB M PEajbHOM JKWU3HHU, BBIpaXaTh (HOpPMyJaMH 3aBHCUMOCTH
MEXIy BEIMYMHAMH. OIEPUPOBATH MOHATHUSAMHU: TepHoAWYecKas (QYHKIHSA, TMPOMEKYTKH
MOHOTOHHOCTH (DYHKIIUHM, TOYKH JKCTpeMyMa (YHKIWH, HAWOOJIbIIee W HAMMEHbIIEEe 3HAYCHUS
(bYHKIIMH Ha IPOMEXKYTKE, UCIIOIB30BATh UX IS HCCIIEIOBaHUS (PYHKINH, 3aJaHHOU TpaduKoMm;

OIIepUpPOBATh HOHSATUSAMHU: rpadukn IIOKa3aTeIbHOM, Jgorapu()MUUECKON |
TPUTOHOMETPHYECKUX (YHKIHMHA, N300paaTh X Ha KOOPAMHATHOW IUIOCKOCTH W UCIIOJIB30BATh IS
peleHusi ypaBHEHUH 1 HEPAaBEHCTB;

n300pakaTh Ha  KOOPIMHATHOM  TUIOCKOCTH  TpaduKH  JIMHEHHBIX  ypaBHEHHH M
UCTIOJIB30BATh MX JUISl PEIICHHUS CHCTEMbI JTMHEHHBIX YpaBHCHUI;

UCIMOJIb30BaTh Tpapuku (YHKIHMH JUIs MCCIIEeOBaHUS MPOLIECCOB U 3aBUCUMOCTEH M3 JAPYIHX
Y4eOHBIX AUCITUTITIH.

Havana MaTeMaTH4eCKOro aHAJIM3Aa:

OIIepUpOBATH MOHSTUAMM: IIOCJIEZIOBATEIBHOCTD, apumeTnyeckas "
reoMeTpuyecKas Mporpeccuu;

OTIEpUPOBATH MOHATUSAMH: OECKOHEUHO yOBbIBaIOIasi TeOMETpUUECKasi IPOrpeccus,cymma
0eCKOHEeUHO yObIBaroIIei reOMeTPUYECKON POrpeccHH;

3aJaBaTh I0CJIEJ0BATEIBHOCTU Pa3IMYHBIMU CIIOCOOAMU;

MCIIOJIb30BAaTh CBOICTBA MIOCJIEI0BATEIBLHOCTEN U Iporpeccuit s

pELIeHNUs peabHbIX 3a7ad NPUKIAJHOTO XapakTepa. ONEepUpOBaTh NOHSTHUAMM: HEIpEpbIBHAs
GyHKIUS, MpOW3BOJAHAS (DPYHKIMH, MHCIONb30BaTh TE€OMETPUYECKUH U (U3NYECKUH  CMBICI
IIPOU3BOIHOM JUIsl pEIICHNUs 3a/1a4;

HaXOJUTh MPOU3BOJHBIE OJEMEHTAPHBIX (DYHKIMNA, BBIYMCIATH TMPOU3BOJHBIE CYMMBI,
MIPOU3BE/ICHNUS, YACTHOTO (PYHKIIHIA;

UCIIONIb30BAaTh MPOM3BOJAHYIO  JJII  HUCCIENOBaHWS  (QYHKIMM HAa  MOHOTOHHOCTb H
9KCTPEMYMBI, IPUMEHSTh PE3YJIbTAThl UCCIEIOBAHUS K IOCTPOEHUIO I'paUKOB;

HCII0JIb30BaTh IIPOM3BOHYIO TUISL HaXO0XKJIEHUs HaWJIy4Ilero peleHus B
MIPUKJIAIHBIX, B TOM YHCIIE COUAIBHO-DKOHOMUYECKHX, 3a1a4ax;

ONEepUpOBATh MOHATUAMHU: TMEpPBOOOpa3Has M HWHTErpajl, IOHUMAaTh T'€OMETPUYECKUN U
(bu3nyecKuil CMbICT UHTETpaa;

HaXOJHUTh IE€PBOOOpA3HbIE BJIEMEHTAPHBIX (YHKIMH, BBIUUCIATH HMHTErpal mo ¢opmyie
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Hrerorona—JleiiOnumna;
pemiate TNPUKJIAAHBIE 3a7add, B TOM YHCIE COLHMATbHO-YKOHOMHYECKOTO U (PU3MYECKOro
XapakTepa, CpeICTBaMU MaTEMaTHYECKOTO aHAIIK3a.

MHo:xecTBa U JIOTHKA:

OINIEpPUPOBATH MOHATHAMU: MHOXECTBO, OIIEpallMi Ha/l MHOXKECTBAMU; MCII0JIb30BaTh TEOPETUKO-

MHOXXECTBEHHBII ammapar AJis ONUCAHUS PealbHbIX
MIPOIIECCOB U SIBJICHUH, P PEIICHUH 33]a4 U3 APYTHX Y4eOHBIX MPEIMETOB; ONIEPUPOBAThH

HOHATHUSMMU: OIIpeJIeNIEHUE, TEOpeMa, CIIeAACTBUE, J0Ka3aTEIbCTBO.

I'eomerpus:

OIlEpUPOBATh MOHATUSAMU: TOUKA, NIPSAMAs, IJIOCKOCTB;

IPUMEHATh AKCHOMBI CTEPEOMETPHHM U CIICACTBUSA U3 HUX MPU PEIICHUU N'eOMETPUYECKHX 3a/1a4;

OIIEpUPOBATh NOHATHUAMU: NAPAJUIEIBHOCTD U NEPIEHANKYISIPHOCTD IPSAMBIX U IJIOCKOCTEH;

KJaccu(uUUpoBaTh B3aMMHOE pACIOIOKEHUE MPSMBIX U IUIOCKOCTEWB IIPOCTPAHCTBE;

ONEpUPOBATH MOHATUAMU: JBYTPAHHBIM Yroji, TpaHU ABYIPAHHOIO yria, pedpo JBYTpaHHOrO
yIi1a, IMHEHHBINA YToJl IBYIPaHHOIO YIJa, paJyCcHas Mepa ABYIPaHHOIOyTJIa;

OIIEpUPOBAThH MOHATUSAMHU: MHOTOTPAHHUK, BBIIYKJIBIM U HEBBIMYKJIbI MHOIOTPAHHUK, 3JIEMEHTHI
MHOT'OI'paHHMKA, IPABUIIbHBI MHOTOTPAHHUK;

pacro3HaBaTb OCHOBHBIE BMJIbI MHOTOTPAHHUKOB (MHMpamMuja, MpU3Ma, MPSMOYTOJIbHBIN
napajuieNienune, Kyo);

KJlaccu(UIIUpPOBaTh MHOTOTPAHHUKHU, BBIOMpPAas OCHOBaHUS Il KiAacCH(UKAIWU (BBITYKIIBIE U
HEBBINYKJIbIE MHOTIOIPDAaHHUKH, IPABUJIbHBIE MHOTOIPDAaHHMKH, IpsMble M HAKJIOHHBIE IPU3MBI,
napaiesenumne/sl);

ONEpUPOBATH TMOHATUAMU: CEKYIas IUIOCKOCTb, CEUEHHE MHOIOIPaAaHHHUKOB; OOBACHSTH

HOPUHIUIBI IOCTPOEHUS CEYEHUH, UCIIOIIb3Ys METO/] CIIE/I0B;

CTPOUTH CEUYEHUSI MHOTOIPAaHHUKOB METOJIOM CJIEIOB, BBIIIOJHATH (BBIHOCHBIE) IJIOCKUE YEPTEKU
U3 PUCYHKOB IIPOCTBIX OOBEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y;

pemaTh 3a7a4d Ha HAXO0XKJEHHE TeOMETPUYECKHUX BEJIMYMH M0 00paslaM WU alropuTMaM,
IIPUMEHSISI U3BECTHBIE AHAIMTUYECKUE METO/BI IIPU PEIICHNN CTAaHIAPTHBIX MaTEMaTHYECKHUX 3a/1ad Ha
BBIUMCJIEHUE PACCTOSIHUM MEXIy IBYMS TOYKAaMH, OT TOYKH JO MPSMOM, OT TOYKH A0 IJIOCKOCTH,
MEX1y CKPELIUBAIOLUIUMUCS TPSIMbBIMHU;

pelmars 3a7ayd Ha HaXOKJIE€HHE Te€OMETPUYECKHMX BEIMYMH IO o0pas3laM WM alropuTMam,
NPUMEHSISI M3BECTHBIE AHAIUTUYECKHUE METOJbI MpPHU PELIeHUU

CTaHJAPTHBIX MAaTEMaTUYECKUX 3a7a4 Ha BBIYMCIICHHE YIJIOB MEXAY CKPEUIMBAIOIIMMUCS NPAMBIMU,
MEXAY NPSAMOU U IJIOCKOCTBI0, MEXKTY IIJIOCKOCTSIMU,IBYTPAHHBIX YIJIOB;

BBIUUCIATH OOBEMBI U IJIOLIAAM TOBEPXHOCTEW MHOTOIPAaHHUKOB (IIpU3Ma, NHpaMuaa) ¢
IpUMEHEHHEM (OpPMYJI, BBIYUCIATH COOTHOUIEHMS] MEXAY IUIOMAAsIMH IOBEPXHOCTEH, 0O0BbEMamMu
NOJOOHBIX MHOTOI'PaHHHUKOB;

ONEpPUPOBATh MOHATUAMHU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U IUIOCKOCTH CUMMETPHUH,
LEHTP, OCh U IUIOCKOCTh CHMMETPHUH (PUTYPBI;

W3BJIEKATh, peoOpa3oBhIBaTh u WHTEPIPETUPOBATH nH(pOpMaLIHIO O
IPOCTPAHCTBEHHBIX F€OMETPHUUECKUX (PUTYpax, IPEICTABICHHYIO Ha YepTeKaxX U PUCYHKAX;

MIPUMEHSTh T€OMETPUYECKHE (PaKThl JIIsl pEICHHs] CTEPEOMETPHUUECKHX 3aJ1ad, TPEIOoIaraomnx
HECKOJIBKO IIaroB PEILIeHMs, €CIM YCJOBUS NMPUMEHEHHs 33JaHbIB IBHOU (popme;

IIPUMEHATH [IPOCTEUILNE TPOrPAMMHBIE CPEACTBA U DJIEKTPOHHO- KOMMYHUKALIMOHHBIE CUCTEMBI
IIPU PELIEHUN CTEPEOMETPUYECKUX 3a/1ay;

MPUBOJUTH IPUMEPHI MAaTEMaTUUYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE WU KU3HM, PACIO3HABATH
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IIPOSIBJIEHUE 3aKOHOB FEOMETPHUH B UCKYCCTBE;

IPUMEHATh TOJNYYEHHBIE 3HAHUS HA MPAKTUKE: AaHAIM3HPOBATh peallbHbIE CHUTYAllMH M
IPUMEHATh W3yYEHHbIE MOHATHSA B MPOLECCE NOUCKA PEIICHUS MaTeMaTU4ecKu C(OpPMYIHPOBAHHON
npoOJIeMbl, MOAEIMPOBATh pealibHble CUTYallUM Ha SI3bIKE T'€OMETPHUHU, HCCIEN0BaTh IOCTPOCHHBIE
MOJIENIN C HCHOJb30BAHUEM TEOMETPUYECKHX TOHSATHH W TEopeM, ammapara ainreOphl, pematb
IIPAKTUYECKHE 3a/1a4M, CBSI3aHHBIE C HAXO0KJICHUEM I'€OMETPUUECKUX BEIUYNH.

OTEPUPOBATh TOHITHSIMH: [HIUHAPUYECKAs TIOBEPXHOCTh, OOpa3ywIlue IUIHHIPHISCKON
MOBEPXHOCTH, IMUIUHAP, KOHMYECKAss TTOBEPXHOCTh, 00pa3yIolIiue KOHHYECKON MOBEPXHOCTH, KOHYC,
cdepuveckas MOBEPXHOCTB;

pacrno3HaBaTth Tejia BpameHus (UIuHAp, KOHYC, cepa u map);00bACHITh CIIOCOOBI

TIOJTyYCHUS TEJl BPAIICHUS;

KJIACCHU(UITMPOBATH B3AUMHOE PACIIONIOKEHUE CPEPHI U INIOCKOCTH; OTIEPUPOBATEH MOHSATUSMHU:

[IApOBO CETMEHT, OCHOBAHHUE CETMEHTA, BHICOTA
CerMeHTa, MMAapOBOW CIIOW, OCHOBAHUE IIAPOBOTO CIIOSI, BHICOTA IIAPOBOTO CIIOS,IIIAPOBOI CEKTOP;

BBIUUCIIATH O0BEMBI U TUIOLIAI TIOBEPXHOCTEH TEJ BpAILCHHSI, TEOMETPUICCKUXTEN C
npuMeHeHueM Gpopmyir;

OIIEPUPOBATH TIOHATUSMHU: MHOTOTPAHHHK, BIMCAHHBIN B cepy M OMHCAHHBIHOKOIO Chephl,
cdepa, BiMCaHHAsi B MHOTOIPAHHHK HJIH TEJIO BPAIICHUS;

BBIUUCIIATh COOTHOLIEHUS MEXAY IUIONIAJIMU IOBEpXHOCTEH U 00bEMAaMHU MOJOOHBIX TEI;
n300paxarb U3ydaemble (PUTYpBI OT PYKH M C TPUMEHEHHUEM MTPOCTHIX YePTEKHBIX HHCTPYMEHTOB;

BBITIOJIHATE (BBIHOCHBIE) TUIOCKME YEpPTEXKHW M3 PUCYHKOB MPOCTBHIX OOBEMHBIX (uryp: BuI
CBEpXY, COOKY, CHU3Y, CTPOUTH CEUEHHUS TE€J BPAIICHHUS;

W3BJIEKATb, MHTEpPIPETUPOBATH u peoOpazoBLIBAThH UH(OPMALIHIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEICTABICHHYIO HA YePTEekKaxX U PUCYHKAX;

ONEPUPOBATH OHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHATh JIEHCTBUS CIIOKEHHS BEKTOPOB, BBIUUTAaHUS BEKTOPOB M YMHOXEHHS BEKTOpa Ha
YHUCII0, 0OBSICHITH, KAKUMH CBOMCTBAMH OHHU 00J1a/1a10T;

IPUMEHSTH IIPABUIIO MAPAJUIECIEIUIIENA;

ONEpPUPOBATh MOHATUSAMU: JEKAPTOBbI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YIrOJd MEXAY BEKTOPaMH, CKAIIPHOE IIPOU3BEICHUE
BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI;

HaxOJUTh CYMMY BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YHUCIO, YroJ MEXKIY BEKTOpaMHU,
CKAJIIPHOE MPOU3BEIECHUE, PACKIIAIBIBATH BEKTOP 10 JBYM HEKOJUIMHEAPHBIM BEKTOpaM;

3a/1aBaTh INIOCKOCTh YPaBHEHHUEM B JIEKapTOBOM CHCTEME KOOPIHUHAT;

MPUMEHATh FeoMeTprudecKkre (DakThl JUIsl peIIeHHUs] CTEPEOMETPHUECKUX 3aj1ay, MPeoaratonmnx
HECKOJIbKO IIIaroB PELIeHUs, €CIIM YCJIOBHUS NPUMEHEHUs 3aJlaHbIB sIBHOH (opMme;

pemath NpPOCTEHIIME TEOMETPUYECKHE 3aJa4d HAa IPUMEHEHHE BEKTOPHO- KOOPAMHATHOIO
METO0/13;

penaTh 3aa4M Ha JOKA3aTeJIbCTBO MaTEMAaTUYECKUX OTHOIIEHUI U HAX0XKICHUETEOMETPUIECKIX
BEJIMYMH 10 00pa3laM WIN ajJropuTMaM, MPUMEHSS U3BECTHBIE METObI MPU PEIIEHUH CTaHIapTHBIX
MaTeMaTHYECKUX 3a7ay;

MIPUMEHATH MTPOCTEUINE TPOTPAMMHBIE CPEACTBA U SJIEKTPOHHO- KOMMYHHUKAIIMOHHBIE CUCTEMBI
IIPU PELIEHUN CTEPEOMETPUYECKUX 3a/1ay;

IIPUBOJUTH IIPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOJE U KU3HM, PACIIO3HABATH
IIPOSIBIIEHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE;

IIPUMEHATH [IOJYYEHHbIE 3HAHUS HaA MPAKTUKE: aHAJIU3MPOBATh pPEAJbHBIE CUTYallMM W
NPUMEHSTh W3YYEHHBIE MOHATUS B IPOLECCE MOMCKA PELICHHS] MaTeMaTH4ecKu c(hopMyIHpOBaHHOM
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npoOIeMbl, MOAETUPOBATh pEAbHBIE CUTYAIlMH HA SI3bIKE T'€OMETPHH, MCCIIEOBATh IMOCTPOCHHBIE
MOJIENId C HCIIOJB30BaHUEM T'€OMETPHUYECKUX MOHATUH M TeopeM, ammapara anreOpbl, pemaTh
IIPAaKTUYECKUE 3a7a4M, CBA3aHHBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUYMH.

BeposiTHOCTH U CTATHCTHKA:

YUTaTh U CTPOUTH TaOIMLIBI U TUArpaMMBl;

ONEpPUPOBATH MMOHATUSAMH: CpefHee apu]mMeTHueckoe, MeauaHa, HauOoJblee, HAaUMEHbIIee
3HA4YCHME, pa3Max MACCUBA YUCIIOBBIX JJaHHBIX;

OTIEPUPOBATH MOHATUSAMU: CITy4alHBIA SKCIIEPUMEHT (OIBIT) U CITy4aifHOE COOBITHE, I IEMEHTAPHOE
coObITHE (PJIEMEHTapHbIM HCXOHA) CIY4alHOro OMNbITa, HAXOAUTh BEPOSTHOCTM B OIBITaX C
PABHOBO3MOXHBIMH CIIy4allHBIMU COOBITUSIMH, HAaXOIUTb U CpPaBHHUBATh BEPOSTHOCTU COOBITHH B
W3YYEHHBIX CIIy4alHBIX DKCIIEPUMEHTAX;

HaxoAuTh U (GOpPMYIHPOBaTh COOBITUS: IEpeceuyeHHe M OOBEAMHEHHE JIaHHBIX COOBITHH,
cOOBITHE, MPOTUBOINOJIOKHOE JaHHOMY COOBITHIO, IOJIb30BATHCS AuarpamMmamu Jiliepa u Gopmyiioit
CJIOKCHMSI BEPOSITHOCTEHN MPU PEILIECHUM 3a/1a4;

ONEpUPOBATh TMOHATUSAMHU: YCJIOBHAas BEPOATHOCTb, HE3aBUCHUMBIE COOBITHS, HaXOJIUTh
BEPOSITHOCTH C IIOMOIIBIO ITPABUJIA YMHOKEHHS, C IOMOILBIO JEPEBa CIIy4alHOTO OIBITA;

IPUMEHATh KOMOMHATOPHOE IIPABWJIO YMHOXEHHUS IIpU pPEIIEHUU 3a/]ay; OIEepUpOBaTh

MOHATUSMHU: UCIBITAHUE, HE3aBUCUMBIE UCIIBITAHUS, CEPUs
UCIBITaHUH, yCIleX U HeyJaua, HaXOAUTh BEPOSTHOCTU COOBITUM B CEpUU HE3aBUCHUMBIX MCIBITAHUM 110
IIEPBOIO yCIIeXa, HAXOAUTh BEPOATHOCTU COOBITUI B cepuH UclibITaHui bepHyiu;

ONEpUPOBATh IOHATUSAMU: CiydalHas BEJIMYUHA, PACIpPEICIICHHE BEPOATHOCTEH, auarpaMma
pacrpenciieHus. CPAaBHUBATh BEPOSTHOCTH 3HAYEHUM CIIY4aliHOW BEJIMYMHBI 110 PACIIPEIECIICHUIO WK C
IIOMOIIBIO AMarpamm;

OIIEpUPOBATh MOHATHEM MAaTEMAaTUYECKOTO OKUIAHWS, IPUBOIAUTH IPUMEPBI, KAK NPUMEHAETCS
MaTE€MaTU4YeCKOe OKHUJIaHHUE CIyYalHOM BEJIMYMHBI HAXOJUThMATEMAaTUYECKOE 0XKUAAHUE 110 TaHHOMY
pacnpeeeHuIo;

UMETh IMPEJICTaBICHHE O 3aKOHEe OOJbIIUX YHCET; HMETh

IIPEJICTaBICHUE O HOPMAJIBHOM PACIPENEICHHUH.
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B nporiecce 0cBOCHUS AUCIUIUIMHBI MAaTEMaTHKa Y 00yJaromuxcs J0JDKHBI popMupoBaTthes ooume komnerenuu (OK):

O01me KOMIeTeH NI

IInanupyemsie pe3yjbTaThbl 00y4eHHS

O01mue

JAucnunimHapHbie

OK 01. Beibupats CIOCO0BI
pelieHus 3a1ad  npodeccuoHaIbHON
JICATCIIBHOCTH IPUMCHUTCIIBHO

K pa3in4HBIM KOHTEKCTaM

B yactu Tpy10BOTO BOCIIMTAHUSA:
TOTOBHOCTh K  TPYAY, OCO3HAHHUE
[IEHHOCTH MacTepCTBa, TPYAOIIO0HUE;

- TOTOBHOCTh K AKTHUBHOW JIEATEIILHOCTH

TeXHOJIOTHYCCKOM u COITMAJILHOM
HaMpaBJICHHOCTH, CIIOCOOHOCTH
MHUIMUPOBATD, IJIAHUPOBATH 171
CaMOCTOSITEIILHO BBITTOJIHATH TaKyo
ITeATEIIbHOCTD,

- HMHTEpeC K pasMyHbIM  cdepam

podeccCHOHATEHOM JIeATEIILHOCTH,

OBynaneHue yHHUBEpPCATbHBIMU Yy4eOHBIMHU
[M03HABATEIEHBIMU JICHCTBUSMMU:

a) 6a30BBIC JJIOTUYECKHUE ICHCTBUS:
CaMOCTOSITENIbHO  (hopMynHpoBaTh U
AKTYaJIM3UPOBATh MPOOJIEMY, pacCMaTpUBATh
e BCECTOPOHHE;

- YCTaHaBIIMBaTh CYIIECTBEHHBIH IMPH3HAK|

-BJIAJIETh METOJaMH JI0Ka3aTeJIbCTB, AITOPUTMAMU PELLEHUS 3a]1a4;
yMeHue (GopMyJIupoBaTh ONpEIENeHHs, aKCHOMbl M TEOPEMBI,
[PUMEHSATh WX, HMPOBOJIUTH JIOKA3aTeNIbHBIE PACCYKACHUS B XOJE
peLeHMs 3aa4;

- YMETh ONEepUpOBaTh TMOHSATHSIMH: CTEHEHb 4YHCIA, Jorapupm
UuCciIa;  YMEHUE  BBINOJIHATH — BBIUMCIEHHWE  3HAYEHUH U
MpeoOpa3oBaHUs BBIPAKCHHA CO CTCICHSIMH U JIoTapuQMamH,
peoOpa3oBaHus IPOOHO-PALIMOHAIBHBIX BBIPAXKECHUN;

YMETh OTIepPHPOBATH MOHATHUSIMHU: panroHaIbHbIE,
MppalMoHabHbIE, OKa3aTelIbHbIE, CTENEHHbIE, JIorapu(MUUecKue,
TPUTOHOMETPHUYECKUE YPABHEHHS U HEPABEHCTBA, HX CHCTEMBI;
yMETh OIEPUPOBaTh MOHATHAMHU: (YHKIMSA, HeNpepbIBHAS
(GyHKIMS, TPOU3BOHAS, IEPBOOOpa3Hasi, ONpE/IeICHHbI WHTErpa;
YMEHHE HaXOJWTh NPOM3BOJHBIE  AJIEMEHTAPHBIX  (PYHKIHA,
MCIIONIb3YSl CIIPABOYHBIE MaTepHallbl; MCCIIEAOBAaTh B IPOCTEHIINX
cilydasx (YHKIUM Ha MOHOTOHHOCTb, HaXOIHUThb HAWOOJIBLIME U
HAMMEHBIINE 3HaUYeHHUsT PYHKINH; CTPOUTH TPAPUKH MHOTOUIICHOB C
MICTIOJIb30BAaHUEM allllapaTa MaTEeMaTUYeCKOro aHajn3a; MPUMEHSTh
[IPOM3BOIHYIO MIPH PEIICHUH 33124 Ha JIBUKCHHUE; PEIIaTh MPAKTHKO-
OPUEHTHPOBAaHHbIE 33/Ja4ydM Ha HauOOJbIIME M HAUMEHBLIHNE
3HAYEHUS, HA HAXO0X/IEHNE IIyTH, CKOPOCTU U YCKOPEHMUS;

- YMETb ONEpUpOBaTh TMOHATHAMM: palMoOHaIbHas (QYHKIUS,
okasarenbHass (QYHKIMs, cTeneHHas (QYHKIUS, Jorapupmudeckas
(byHKLMS, TpUTOHOMETpUYeckHe (YHKIMH, oOpaTHble (QYHKIUY;
YMEHUE CTPOUTh TpapuKd M3YYEHHBIX (YHKUIUH, MCIOIB30BaTh

VT OCHOBaHUS TUISt CpaBHEHWUS,
Kiaccuukanuu 1 0000IIeHuS;

- ompenmeNATh  IEIH  JIESTEIbHOCTH,
3ajaBaTh MapaMeTpbl U KPUTEPUH  HX
TTOCTIDKEHUS;

- BBISIBIISITh 3aKOHOMEPHOCTHU u
[IPOTHUBOPEYUS B paccMaTpUBaeMbIX
SIBIICHHMSIX

rpadyKy IPYU W3YICHUHN MPOIECCOB M 3aBUCHMOCTEH, MPH PEIICHHH]
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- BHOCUTHb KOPPCKTUBBI B JACATCIBHOCTD,

OLICHUBATh COOTBETCTBHUEC PE3YIbTATOB
[CJIAM, OLCHUBATH  PHUCKH MOCJIEICTBUI
JICSATCIIBHOCTH,

- pa3BUBATb KPCATUBHOC MBIIIJICHUC IIPpU
[PEIICHUH KU3HECHHBIX MPOOJIeM
0) 60a30BbBIC UCCIICIOBATEIIbCKUE ICHCTBUS:

- BIIAJIETh HaBBIKAMU yueOHo-
1CCIIE0BATEIBbCKOU u IIPOEKTHOM|
NesTeIbHOCTH,  HABBIKAMHM  pa3pelleHus
pooem;

- BBUBJATH  NPUYUHHO-CIICJCTBEHHbBIE

CBA3HU U aKTyaJH/ISI/IpOBaTB 3a1[aqy, BBIIBUT'ATH
HIIOTE3y €€ PEUICHHS, HAXOIUTh apryMEHTbI
JUIST  JIOKa3aTelbCTBA CBOUX YTBEPXKICHUH,
3a]1aBaTh IapaMeTPbl U KPUTEPUH PEIICHHUS,
aHaJII/I?;I/IpOBaTB HOJ'IyT-IeHHBIe B X0
pEIICHHs 3aJa4ll PE3yJbTaThl, KPUTUYECKHU
OILICHHUBATH nux IIOCTOBepHOCTI),
[POrHO3MPOBaTh  M3MCHECHHE B  HOBBIX|
[YCIIOBUSX;
yMeTh  MEepPEeHOCUTHh  3HAHUS B
[MO3HABATEIBHYI0 M IMPAKTHYCCKYIO O0JIacTH
PKU3HEAEATEILHOCTH;

- YMCTB I/IHTerI/IpOBaTI) 3HAHUA U3 paSHI)IX
MpeIMETHBIX 00acTei;
BbIABUI'aTh HOBBIC HJCHU, npez[naraTL
OpUTHHAILHBIC TTOJIXO/IbI U PELICHHUS;
M CIOCOOHOCTH HX  HCHOJB30BaHMS
[MO3HABATENBHON M COIMAILHOM MPaKTHUKE

B

3ajad U3 JPYrux y4eOHBIX MPEIMETOB U 3a7a4 U3 pealbHOU KHU3HH;
BbIpaXKaTh POpPMYJIaMH 3aBUCUMOCTH MEXIY BEJIMYUHAMU;

- YMETh pelIaTh TEKCTOBBIC 3a7a4M Pa3HbIX TUIIOB (B TOM YHCJIE HA
[TPOLIEHTHIL, O U YacTH, Ha IBUKEHUE, paboTy, CTOMMOCTh TOBApOB
1 yCIIYr, HAJOrH, 3aJlayd W3 OOJAcCTH YHOPABJICHHUS JIUYHBIMU U
CeMEIHBIMU (UHAHCAMU); COCTABIATH BBIPAXKECHUS, ypaBHEHUS,
HEpPaBEHCTBA M HX CHCTEMbl IO YCJOBHUIO 3aJa4yH, HCCIEI0BATH

[OJIyUeHHOE  pEIIeHHe W  OLEHHUBATh  IPaBAOINOJ00HOCTH
[pE3yJIbTATOB;

- yMETb ONEpUPOBATh MOHATUSIMU: CpelHee apudMeTuyeckoe,
MearaHa, HauOOJbIIee M HAWMCHBIIEE 3HAYCHHS, pa3Max,

mucriepcus, CTaHAAPTHOE OTKJIOHEHHE YHCIOBOrO Habopa; yMEHHUE
M3BJICKAaTh, WHTEPIPETUPOBATH HH(GOPMAIUIO, TPEICTABICHHYIO B
Tabiuiax, Ha JauarpaMmax, Trpadukax, OTPaKaloIlyld CBONCTBA
[PEATbHBIX TPOLIECCOB M SIBICHUI; MPEICTaBIATh WH(OOPMAIUIO C
[OMOIIbI0 TaOJMIl W JuarpamMMm; HCCIEIOBaTh CTaTHUCTUYECKUE
TaHHbIE, B TOM YHCJIE C NPUMEHEHUEM TpapUUYECKUX METOJOB M
PIIEKTPOHHBIX CPEJICTB;

- YMETh ONEPHUPOBATh NOHATUSIMU: CIYYAUHBIN OIBIT U CIy4allHOE

COOBITHE, BEPOATHOCTH CIyYaWHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOSTHOCTH C MCIIOJIb30BAHHEM TPAQUICCKUX METOJIOB; MPUMEHSITH,
(bOpMyIbI CIIOKEHUS U YMHOXEHHS BEPOSTHOCTEH, KOMOMHATOPHBIE
(bakTel 1 GOpMYIBI MPU PEHICHUU 3a/ay; OIEHUBATh BEPOSITHOCTU
PEATbHBIX COOBITHIA; 3HAKOMCTBO CO CIy4YailHBIMHU BEIMYWHAMHU;
YMEHHE MPUBOJIUTH TIPUMEPHI MPOSIBJICHUS 3aKOHA OOJIBIINX YHCEI B
[IPUPOIHBIX U OOIIECTBEHHBIX SBICHUSX;
YMETh ONEPUPOBATH MOHATHAMHU: TOYKA, MpsiMas, IJIOCKOCTb,
[POCTPAHCTBO, JBYTPAHHBIM yroj, CKPEUIMBAIOLIMECS IPSMBIE,
[MapayiebHOCTh W MEPHEHIUKYJISPHOCTh MNPSIMBIX M IUIOCKOCTEH,
YTOJI MEXKIY IPSAMBIMH, YTOJ MEXAY NPSIMON U IIOCKOCTBIO, YIOJ
MEXy TUIOCKOCTAMH, pACCTOSIHUE OT TOYKHM JO IUIOCKOCTH,
[PACCTOSHUE MEXAY MPAMBIMHU, PACCTOSIHUE MEKIY IUIOCKOCTSIMU;
YMEHHE HCIIOh30BaTh MPU PEIICHUH 3a7a4 H3y4YeHHbIE (DAKTHI H
TEOpEeMbl TUIAHUMETPUHU; YMEHHUE OIEHUBATh pa3Mepbl OOBEKTOB
OKPY’KarOILEro MUPA;

YMCTHE  OIICPUPOBATH IIOHATUAMMH. MHOI'OI'PAHHHMK, CCUYCHMC
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MHOTOTpaHHHKa, Ky0, mapajiesnenunes, npusma, nupamuaa, Gpurypa
1 [TOBEPXHOCTh BpAIEHHS, HWIMHAP, KOHYC, map, cdepa, cedeHus
(urypel BpaieHus, IJIOCKOCTb, Kacaromascs chepbl, UIMHIpPA,
KOHyCa, IUIONIagb IOBEPXHOCTH MUPAMH[IBI, INPU3MBI, KOHYCA,
[UIMHApa, TUomanb cdepbl, 00beM Kyba, MNPSMOYTOJIbHOTO
napajulelienuneaa, TMpaMuabl, TPU3MBbl, MWIMHAPA, KOHYyca, 1Iapa;
YMEHHE M300pakaTh MHOTOTPAHHUKU M TIOBEPXHOCTH BpAILCHHS, UX
CCUCHUS OT PYKH, C IIOMOIIBIO UYEPTEKHBIX HMHCTPYMEHTOB |
DIIEKTPOHHBIX CPEACTB; YMEHHE paclo3HaBaTh CHUMMETPHIO B
[POCTPAaHCTBE; YMEHUE PAcIlO3HABATh PABIIIbHBIC MHOTOTPAHHUKH;
YMETh ONEpUPOBATh MOHATUSMH: JBH)KEHHE B TPOCTPAHCTBE,
MO0J00HBIE (UTYpbl B MPOCTPAHCTBE; HCIIOIB30BAaTh OTHOIICHHUE
rioniazeld moBepxHoOCcTel M 00beMOB NOJOOHBIX (GUIYp IpH
[pPELICHUY 3a/1ay;

- YMETb BBIUMCIATH T€OMETPHUUECKHE BEIWYHMHBI (IUIMHA, YTOI,
ruIomaas, 00beM, IUIOMIAAb ITOBEPXHOCTH), UCIIONB3YS H3Y4YCHHBIC
(hOpMYJIBI U METOJIBI,

- YMCTb OICPUPOBATL IOHATHAMHU: MPAMOYrOJIbHAA CHUCTEMA
KOOpAWHAT, KOOPAWHATBI TOYKH, BCKTOpP, KOOPAWHATHI BCKTOpA,
CKAJLIPHOC  MPOU3BCACHUC, YroJl MCXKAY BCKTOpaMH, CyMMa

BEKTOPOB, MTPOU3BE/ICHUE BEKTOPA HA YUCIIO; HAXOJUThH C MTOMOIIBIO
M3Y4EeHHBIX (DOPMYNT KOOPAWHATBHI CEPEIUHBI OTPE3Ka, PACCTOSHUE
MEXy TBYMSI TOUKAMHU;

-yMEeTh BBIOMpATh MOAXOMANINI W3YUYEHHBIM METOJ AJis peIIeHUS
3a/lauu, pacro3HaBaTh MaTeMaTH4eckue (DaKThl U MaTEeMaTUYECKUE
MOJIeTT B MPHUPOAHBIX U OOIIECTBEHHBIX SIBIEHUSX, B UCKYCCTBE;

YMEHHUE  TNPHUBOAWTH IPUMEPBI  MATEMAaTUYECKUX  OTKPBITHH
OCCUICKON U MUPOBOM MaTeMaTHUYECKOW HAYKH
OK 02. Ucnonp3oBaTh cOBpeMEHHBIEB 00:1aCTH IEHHOCTH HAYYHOTO TTO3HAHUSA: |-  YMEThb OIEPUPOBATh MMOHATHUSAMHU: palMOHAIbHAS (QYHKIHS,

CpeAcTBa  MOWCKA, aHaIuW3a U
MHTEPIpETAINN

HpOopManuu, 1 UHPOPMALIMOHHbIE
TEXHOJIOTUU  JUIi  BBITIOJHEHUS]
3ajad NpoQeccuoHaNbHOM

JICATCIIBHOCTH

-c(hopMUPOBAHHOCTD MHUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
[Pa3BUTHs HAYKHU M OOIIECTBEHHOMN MPaKTHKH,
OCHOBAHHOTO  Ha  JUajore  KyjubTyp,
CIIOCOOCTBYIOIET0 OCO3HAHUIO CBOET'O MECTa
B [TOJINKYJIBTYPHOM MHPE;

COBCPIICHCTBOBAHUC SI3BIKOBOM 4|

MokaszarenbHas (DyHKIMS, CTEeTeHHass (QYHKIUs, JorapupmMuyuecKas
(GyHKIUS, TpUTOHOMETpUYecKue (QyHKUMU, oOpaTHble (YHKIINH;
YMEHUE CTPOUTh TpapuKd M3YYEHHBIX (YHKUIUH, MCIOIB30BaTh
rpadvKy MpU U3yYEHUU MPOLECCOB U 3aBUCUMOCTEH, MPU pElIeHUH
3ajjay U3 JPYrux y4yeOHBIX MPEeIMETOB M 33aJau U3 pealbHON JKU3HHU;
BbIpaXKaTh POpPMYJIaMH 3aBUCUMOCTH MEX1Y BEJIMYUHAMU;

YMCTh ONCPHUPOBATH IMOHATHAMU. TOXICCTBO, TOXICCTBCHHOC
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UUTATECILCKOM

B3aMOJICHCTBU
[MO3HAHUS MUDA;
OCO3HaHHE

KYJIBTYpPbI
MEXIY

KaK CpeJICTBa
JIOOBMH U
- LIEHHOCTH Hay4YHOUI
NESITEIbHOCTH, TOTOBHOCTH OCYILLECTBIISTh
[IPOEKTHYIO u HCCIIEIOBATENBCKYIO
e TeIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.
OBjazeHne YHUBEPCAIBHBIMU  Y4EOHBIMH
[M03HABATEILHBIMU JICHCTBUSIMU:
B) paboTa ¢ nHpOpMaITHEHi:
BIIA/ICTh HaBBIKaMU MOJTy4eHUS]
MH(OpPMAaLUK U3 UCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITEJIbHO ~ OCYIIECTBISATH  IOMCK,
QHAIIM3, CHCTEMAaTU3alUI0 U UHTEPIIPETALHUIO
MHQOpPMAlUK PA3IMYHBIX BHJIOB U (QopM
[Ipe/ICTaBJICHHUS;
- CO3[1aBaTh TEKCTHI B PA3IMYHBIX (hopmaTax
C y4YeToM Ha3HaueHus uUHPoOpMalUU H
[1€]IeBOI ayIUTOPUH, BbIOUpAsk ONTUMAJIbHYIO
(bopMy npeacTaBIeHUS U BU3yalU3alllu;
- OLICHHMBATh JIOCTOBEPHOCTb, JIETMTHMHOCTD
MH(OpMaIlUY, €e COOTBETCTBHUE MPABOBBIM |
MOPAIbHO-ITHYECKUM HOPMaM;
- HCIOJB30BaTh CPEACTBAa MH(GOPMALIMOHHBIX]
M KOMMYHUKAIIHOHHBIX  TEXHOJOTUH B
[PEIIEHNY KOTHUTUBHBIX, KOMMYHHKATHBHBIX
1 OpraHU3alMOHHBIX 3aJa4 C COOJIOJEHUEM

TpeboBaHuit PrOHOMUKH, TEXHUKH
0€30I1aCHOCTH, TUTHEHEI,
pecypcocOepexeHusi, MPaBOBBIX U ITHYECKHX
HODPM, HOPM nH(pOpMalOHHON
0C30IMaCHOCTH;

- BIIQJCTh HABBIKAMHU pACIO3HABaHUS M
BamuTel  MHpOpMAIUK, WHHOPMAITMOHHOM

npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa ypaBHEHHMH U
HEPABEHCTB, PAaBHOCWJIBHOCTb YPAaBHEHHMM, HEPABEHCTB M CHUCTEM,
palMOHAIbHBIC, WPPALMOHAIBHBIC, II0KA3aTEIbHBIC, CTEICHHBIE,
llorapumMuUecKue, TPUrOHOMETPUUECKUE YpPaBHEHHUs, HEPAaBEHCTBA)
I CHCTEMBI; YMETh PELIATh YPaBHEHHUs, HEPABEHCTBA U CUCTEMBI C
[TOMOLIBIO PA3JIMYHBIX IIPUEMOB; PEIIATh YPaBHEHUS, HEPABEHCTBA U
CUCTEMBI C IIApaMETpPOM; IPUMEHATh YPAaBHEHMS, HEPAaBEHCTBA, UX
CUCTEMBI JJI PEIICHUS MaTeMaTU4YeCKUX 3azad M 3a1ad  H3
[pa3IM4YHbIX 00JacTel HayKU U peasIbHOM JKU3HH;

yMeTh  CBOOOJHO  ONEpUpOBaTh  IMOHATHSMU:  JBHIKEHUE,
[IapaJUICIbHbIM  [IEPEHOC, CUMMETpUs Ha IUIOCKOCTH M B
[IPOCTPAHCTBE, IIOBOPOT, IIpeoOpa3oBaHue M0x00us, MO100HBIE
(UrypBI; YMETh pacro3HaBaTh paBHBIC W MOJ0OHBIC (DUTYPHI, B TOM
4uciie B IPUPOJE, UCKYCCTBE, apXUTEKTYPE; YMETb HCIIOJIb30BaTh
FEOMETPUYECKHE OTHOLIECHHUS, HAXOAUTh T€OMETPUUYECKNE BEITUINHBI
(JuiMHa, yroJi, IJolaab, 00beM) MPH PELICHUM 3ajad U3 JAPYIUX
y4eOHBIX IPEIMETOB U U3 PEATIbHOM KU3HU

0€30MMaCHOCTH JTAYHOCTH
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OK 03. [TnanupoBath 1
[peaT30BbIBAThH coOCTBEHHOE
poeCCUOHATbHOE W JIMYHOCTHOE]
pa3BUTHE, TMPEIIPUHUMATEIbCKYIO
eI TeIbHOCTD B TPO(ECCUOHATBHON
cepe, HUCIONB30BaTH 3HAHHUA IO
(buHaHCOBON IPaMOTHOCTH B
Pa3INYHBIX KU3HEHHBIX CUTYAIHIX

B obnactu JyXOBHO-HPABCTBEHHOI'O
BOCIIUTAHMUS:
--  c()OPMHPOBAHHOCTH  HPABCTBEHHOTO|

CO3HAHWUSI, STHYECKOTO TOBEACHHS;
CIOCOOHOCTh  OLIGHUBATh CHUTYalUIO0 U
[PUHAMATh OCO3HAHHBIE pelIeHus,
OPHUCHTHPYACH Ha MOPAJIbHO-HPABCTBCHHBIC
HOPMBI H [ICHHOCTH;

- OCO3HAHHWE JINYHOTO BKJIAJA B MOCTPOCHHE
yCTOHYMBOTO OyIyIIero;

OTBE€TCTBCHHOC OTHOHIICHHUE K CBOUM]
poauTeNsM H (WIK) APYTUM YICHAM CEMbH,
CO3aHHI0 CEMBH HA OCHOBE OCO3HAHHOTIO
PUHATHS LEHHOCTEH CEMEHHOW KHU3HH B

COOTBETCTBHUH C TPAJAWLUSAMH  HapOJOB
Poccuu;
OBnaneHue YHHMBEpCaIbHBIMU

PEryISTUBHBIMH JICHCTBUSMMU:
Q) CAaMOOPTaHU3aIUA:

- CaMOCTOSITENILHO OCYILIECTBIISATH|
[103HABATEJIbHYIO JI€ATEIbHOCTh, BbISBIIATH)
MpobiemMbl, CTaBUTh U (OPMYIHUPOBATH

cOOCTBEHHBIC 3aJladydl B 00pa30BaTEIHHOU
eI TeNbHOCTH U KU3HEHHBIX CUTYAIHIX;

- CAMOCTOATCIIBHO COCTABJIATH IIJIAH peHIeHI/ISI
MPOOJIEMBI C YY€TOM UMEIOLIUXCS PECypCOB,

COOCTBEHHBIX BO3MOXKHOCTEM u
[IPEATIOYTECHUN;

- 1aBaTh OIIEHKY HOBBIM CHTYaIlHsIM;
CIIOCOOCTBOBATh (bopMHpOBaHHUIO y

[TPOSIBJICHUIO IINPOKOM SPYAMIIMH B Pa3HBIX
00JIacCTsIX 3HAHWM, MOCTOSHHO MOBBIIIATH)

YMETh OIIepUPOBATH TOHSATUSMH: panuoHaIbHbIE,
MppalOHANIbHBIE, MTOKa3aTeNbHbIC, CTEIICHHBIC, JIOrapu(pMHUUIECKUE,
TPUTOHOMETPUUYECKUE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;
YMETh ONEPUPOBATH MOHATHUSAMH: MHOTOTPAaHHUK, CCUCHUE
MHOTOTpaHHHKa, KyO, mapajiesenune, npusma, nupamuaa, Gurypa
1 [TOBEPXHOCTH BpAIlEHHs, LWIMHAP, KOHYC, map, cdepa, cedeHus
(burypel BpaieHus, IJIOCKOCTb, Kacaromascs chepsl, MUIHHIPA,
KOHyCa, IUIONIagb IOBEPXHOCTH MHUPAMH[IBI, INPHU3MBI, KOHYCA,
[UIMHApa, TUomanb cdepbl, 00beM Kyba, MNPSMOYTOJIbHOTO
napajulelenuneaa, TMpaMuabl, TPU3Mbl, MWIMHAPA, KOHYyca, 1Iapa;
YMEHHE M300pakaTh MHOTOTPAHHUKU M TIOBEPXHOCTH BpAILCHHS, UX
CEYCHUS OT PYKH, C TIOMOIIBIO YEPTEKHBIX HMHCTPYMEHTOB H
DIIEKTPOHHBIX ~ CPEICTB, YMETh pACHO3HABAaTh CHMMETPUIO B
MPOCTPAaHCTBE; YMETh PAclO3HABATh MPABUIbHBIE MHOTOTPAaHHUKHY;

- YMETb OIEPUPOBATH IOHATUSAMH: IPSAMOYIOJIbHAs CHUCTEMA
KOOPAMHAT, KOOPAMHATBI TOYKH, BEKTOP, KOOPAUHATHI BEKTOpA,
CKaJIsIPDHOE IPOU3BEIEHUE, Yrold MEXIy BEKTOpPaMH, CyMMa|

BEKTOPOB, IIPOU3BEACHUE BEKTOPA HA YMCIIO; HAXOAUTh C ITOMOLIBIO
M3YYCHHBIX (DOPMYJT KOOPIWHATBHI CEPEIUHBI OTpPE3Ka, PACCTOSHUE
MEXy ABYMsI TOUKaMU

CBOM  00pa3zoBaTeNbHBIH U  KYJbTYpPHBIN
YPOBEHb;

0) CAMOKOHTPOJIb:

MCTIOJIb30BATh  MPHUEMbl  pedieKcuu s

16



OLICHKHU BbIOOpa
[peIIeHNS;

- YMETb OIICHMBAaTh PUCKH U CBOEBPEMEHHO
[IPUHUMATh PELICHUS 110 UX CHUKEHHUIO;

B) SMOIIMOHATLHBIN WHTEIUICKT,

[IpeIrnoiaralonuii copMUpPOBAHHOCTE:

CUTYaLlUH, BEPHOT'O

BHYTPECHHEH  MOTHMBAlLM{,  BKIIOYAIOUICH
CTPEMJICHUE K JOCTHMIXKECHMIO 1IE€JIM U YCIEXY,
OIITUMM3M, HWHUIIMATUBHOCTD, YMCHHC
TIeICTBOBATH, HCXOs n3 CBOMX|
BO3MOXKHOCTEIA;

- OMIIATHHM, BKIIOYAIOMIEH CIIOCOOHOCTH
IIOHUMATh OMOILIMOHAJIBHOC COCTOSIHUC]

IPYTUX, YYUTHIBATH €r0 MPU OCYIIECTBICHUY
KOMMYHHKAIUH, CIOCOOHOCTh K COYYBCTBHUIO
11 CONIEPEKUBAHUIO;

COLIMAJIbHBIX  HABBIKOB, BKJIIOYAIOLINX
CIIOCOOHOCTh  BBICTPAMBAaTh OTHOLICHHUS C
NPYTMMHU  JIFOJIbMHU, 3a00TUTBCS, IPOSBIATH
MHTEpEC U pa3peniaTb KOH(IUKTHI

OK 04. D¢ddexruBrO
B3aMMOJIEHiCTBOBaTh U palboTaTh B
KOJIJICKTHBE U KOMaH/Ie

COTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOSATEIIbHOCTU U CaMOOIIPEEIICHUIO;
-OBJIaJICHUE HaBBIKAMH yueOHO-
CCIICIOBATEIIHLCKOM, MIPOEKTHOMN U
COITMAJIBHOM AeSITEIbHOCTH;

OBiageHue YHUBEPCAIbHBIMHY|
KOMMYHUKATUBHBIMU JICHCTBUSMH:

0) COBMECTHasI IeITCIIbHOCTh:

- MIOHUMATh W UCIOJIb30BaTh MPEUMYIIECTBA

KOMaHTHOW ¥ MHIAMBUyalbHOIN paboThI;

- IIPUHUMATh LEeIn COBMECTHOI]
e TEIbHOCTH, OpPraHHU30BBIBATH y
KOOPIUHUPOBATh JefcTBUsS 1o ee

[TOCTMKEHHIO: COCTAaBIIATh IUIAH JICMCTBHM,
[pacrpenenaiTh PO C Y4YETOM MHEHH

- YMETb OIIEpUPOBATh NOHATUSAMHU: CIyYaWHBIA ONBIT M CIy4ailiHOE
COOBITHE, BEPOATHOCTh CIIy4alfHOTO COOBITHS; YMEThb BBIYHCIATH
BEPOSITHOCTH C UCIOJIH30BAHNEM TpapUUECKUX METOAOB; IPUMEHATH
(OpMYIIBI CIIOKEHHUSI U YMHOXKEHUSI BEPOSITHOCTEH, KOMOMHATOPHBIE
(akTel U GOPMYIBI TIPU PEIICHWU 3ajad; OLEHUBATh BEPOSTHOCTH
peaTbHBIX COOBITHI; 3HAKOMCTBO CO CIIyYailHBIMH BEIMYMHAMU;
YMEHHE TTPUBOANUTH MTPUMEPHI MIPOSBICHUS 3aKOHA OOJBIINX YUCET B
[IPUPOJIHBIX U OOIECTBEHHBIX SIBICHUSX;

yYMETh CBOOOIHO OMNEPUPOBATH TMOHSATHSIMHU: CTEIEHb C IENbIM
[okasaTeieM, KOpeHb HATypaJbHOM  CTENEHHM, CTEleHb ¢
palMOHANBHBIM ~ TMOKa3aTeleM, CTeNeHb C  JeHCTBUTEIBHBIM
(BelecTBEHHBIM) MOKa3aTeseM, Jjorapupm yucia, CHHYC, KOCUHYC U
TaHTeHC TPON3BOJIHLHOTO YHCIIA;

yMeTh CBOOOJIHO ONEpUPOBATh MOHATUAMU: TpapuK (YHKIHH,
oOpaTtHast (QyHKUHSA, KOMOO3UIMS (DYHKUMUN, JMHEHHAs (QYHKIMS,

[YHaCTHHKOB O6CY)KI[3.TB PE3YJIbTAThI

KBaJpaTuyHas  (QYHKIMSA, CTeneHHas  (QYHKIHUS ~ C  IEJIbIM
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COBMECTHOI paboThI;

- KOODJIMHHMPOBATh W BBIIONHATH paboTy B
YCIIOBHSIX ~ PEajbHOTO, BUPTYaJbHOTO U
KOMOMHUPOBAaHHOTO B3aUMO/ICHCTBUS;

- OCYILIECTBIISTh MO3UTUBHOE CTPATETUIECKOE
[OBEJACHHE B  PAa3NUYHBIX  CHUTYaIHsX,
[POSIBJISIT  TBOPYECTBO M BOOOpaKEHHUE,
OBITH MHUIIMATUBHBIM.

OBnaneHue YHHUBEpCAIbHBIMY
PETYIATUBHBIMU JCHCTBUSMHU:

) IPUHSITHE Ce0sl ¥ IPYTHX JIFOICH:

- IPUHUMAaTh MOTHBBI M apryMEHTBI JIPYTHX
ITro1er pu aHanuse pe3yiabTaToB
e TeIbHOCTH;

- [PU3HABATH CBOE IMPABO M IPABO JPYTHUX|
UTFoZIeH Ha OIIMOKU;

- pa3BHBATh CIIOCOOHOCTH TIOHUMATh MHp C
O3HIIUH APYTOTO YEJIOBEKa

[10Ka3aTeseM, TPUTOHOMETPUUECKUE byHKuuy, oOpaTHbIe
TPUTOHOMETPHUYECKUE byHKIHH, HOKa3aTeIbHas i
iorapupmuueckas (GpyHKIUH; YMETh CTPOUTH Trpaduku (yHKUIUH,
BBITIOJIHSTH MPe0Opa3oBaHus rpa@uKoB (HyHKIIHIA;

- YMETh HMCIIOJIb30BaTh IpaduKu PYHKIUHN IS U3yYSHHS IPOIECCOB
M 3aBHCHUMOCTEH TIIpH pEHICHHH 337ad U3 JAPYIuX Yy4eOHBIX

[pPEeIMETOB M M3 pPEAIbHOM JKU3HU; BBIpaXaTh (HopMyIaMu
3aBUCUMOCTH MEXKIy BEJIMYNHAMU;

- CBOOOJHO OINEPUPOBATH MOHATUSAMH: YETHOCTh (YHKIIHUH,
[EPUOIUYHOCTD ¢byHKLUY, OTrPaHUYEHHOCTH byHKLHY,

MOHOTOHHOCTh (DYHKIMH, SKCTpeMyM (yHKIUH, Haumbombliee u
HarMeHbIIIee 3HaYeHHUsI (QYHKINU Ha IPOMEXKYTKE; YMETh IPOBOANUTh
rccieoBanre QyHKINN;

- YMETh HCIIOJIb30BATh CBOWCTBA M IpaUKu (YHKIUHA IS PELICHUs
YpaBHEHHIA, HEPABEHCTB W 3a/1ad C IapamMeTpamu; H300paxxaTb Ha
KOODJMHATHOM IUIOCKOCTH MHOXKECTBAa pEIICHHH ypaBHEHHH,
HEPaBEHCTB U UX CUCTEM

OK 05. OcymiecTBisTh  yCTHYIO U
[IMCBMEHHYI0 KOMMYHHUKALIMIO H4|
FOCYIapCTBEHHOM SI3bIKE
Pocculickoii Penepauuu ¢ y4eTOM
O0COOEHHOCTEM  COLMAIBHOIO U
KYyJIbTYPHOI'O KOHTEKCTa

B o0nactu 3¢TeTHYECKOT0 BOCITUTAHUS:

- 3CTETHYECKOE OTHOIICHUE K MHUPY, BKItOUas
PCTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYJa U OOIIECTBEHHBIX
OTHOIIICHHI;

- CIOCOOHOCTh BOCHPHHHUMATH Pa3TUYHBIE]
BUAbl MCKYCCTBA, TPAAWLMU W TBOPYECTBO
CBOEr0 W JIPyTMX HaApoJOB, OLIyLIaTh
SMOLIMOHAIBHOE BO3/IEMCTBUE HCKYCCTBA;
yOeXKIEHHOCTh B  3HAYUMOCTH  JUIs
IIMIHOCTH M OOIISCTBA OTEUECTBEHHOI'O U
MHPOBOT'O UCKYCCTBA, ATHUYECKUX
KyJIbTYPHBIX  TPaJAHIUA HapOJIHOTO
TBOPUYECTBA;

- TOTOBHOCTh K CaMOBBIPAXEHHUIO B Pa3HBIX
BUZaX MCKYCCTBA, CTPEMIICHUE IIPOSIBIIATH)
KayeCTBAa TBOPUYECKON JTUYHOCTH;

n

YMETh ONEPUPOBATH TOHATHUSIMH: CpeIHEee aphuPMETHIECKOE,
MearaHa, HauOoJbIlee M HAUMEHbIIEe 3HAYCHMs, pa3Max,
IUCTIepCHs, CTaHIAPTHOE OTKJIOHEHHWE YHMCIOBOrO Habopa; yMEeHHE
M3BJIEKaTh, MHTEPIPETUPOBATh WHGOPMAIUIO, MPEACTABICHHYIO B
Ta0nuIax, Ha JauarpaMmax, rpadukax, OTPa)arollyl0 CBOMCTBA
pEAbHBIX TPOIIECCOB W SIBICHUH; MPEACTaBIATh HWH(OPMALUIO C
[MOMOIIbIO TaOJHWI] W JUarpaMM; HWCCIEAOBAaTh CTATUCTUYECKHE
TaHHbIe, B TOM YHUCJIE€ C MPUMEHEHHEM TrpapuuecKux METOJ0B U
PIIEKTPOHHBIX CPEJICTB;

- YMETb OIEPUPOBATH IOHATHAMU: TOYKA, MpsAMas, IUIOCKOCTH,
[IPOCTPAHCTBO, JBYI'PAHHBIA YrOJj, CKpPEHIMBAIOIIMECS MPSMBIE,
[IapaJUIEJIbHOCTh U IEPHEHAUKYJIAPHOCTh MPSAMBIX M IINIOCKOCTEM,

YTOJ MEXIY HPSIMBIMH, YIOJl MEXAY HPSIMOM M IUIOCKOCTBIO, YTOJ
MEXIy IUIOCKOCTSIMH, pacCTOSTHUE OT TOYKM [0 IIIOCKOCTH,
[PACCTOSTHUE MEXKIY IPSIMBIMH, PACCTOSTHUE MEXIY INTIOCKOCTSIMU;

- YMEeTh HCIOJb30BaTh MPH PELICHUU 3a/a4 U3y4eHHbIe (aKThl U
TEOpeMbl TUIAHUMETPUHU; YMEHHE OLEHUBATh pa3Mepbl OOBEKTOB

OBJ'IaI[eHI/Ie YHHUBECPCAJIbHBIMHA

OKPYXarmiero Mmupa
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KOMMYHHKATUBHBIMU JICHCTBHSIMHU:

a) oOIIeHUE:

OCYIIECTBIISAITh KOMMYHHUKAIIMU BO BCEX
chepax KHU3HU;

pacrmo3HaBaTh HeBepOaTbHBIC CpPEICTBA
OOIIEHUs, TIOHMMATh 3HAYECHUE COIMAIBHBIX|

3HAKOB, pacro3HaBaTh NPENOCHUIKY]
KOH(QIMKTHBIX ~ CHUTyalldii ¥  CMAr4YaTh
KOH(JINKTBI,

Pa3BEPHYTO H JIOTHUYHO H3JaraTb CBOIO
TOYKY 3pCHUA C HUCIIOJB30BAHUCM SA3BIKOBBIX|
CPCACTB

OK 06. [TposiBaTh IpaX/1aHCKO-
aTPHOTHYECKYIO HO3UIHIO,
IIEeMOHCTPHPOBATH OCO3HAHHOE
MOBEICHUE Ha OCHOBE

TPpAaAUIUOHHBIX 06HI€‘-IGJIOB€‘-IGCKI/IX
HCHHOCTCﬁ, B TOM YHCJIC C YUCTOM
rapMOHHU3alK  MC)KHAIIUOHAJIBHBIX
1 MCKPCIUTHO3HBIX OTHOMCHHﬁ,
[IPUMCHATH CTaHapThl
AHTHUKOPPYIIIUOHHOI'O TIOBEACHU A

- OCO3HaHHE O00YyYaroIIMMHCS POCCHICKON
paXX1aHCKOU UACHTUYHOCTH;

- LICJICHANPABICHHOE DPA3BUTHE BHYTPCHHEU
[MO3ULMN JINYHOCTH HAa OCHOBE JYXOBHO-
HPaBCTBCHHBIX HCHHOCTeﬁ HapOJ0B|

Poccuiickoit ®dexnepaiiuy, HCTOPUUYECKUX W
HALIMOHAIBbHO-KYJIbTYPHBIX TpaJuLInH,
(hopMHupoBaHKE CHCTEMBI 3HAYUMBIX|
IIEHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
AQHTUKOPPYILIMOHHOTO MHPOBO33PEHUS,
[PaBOCO3HAHMUS, SKOJIOTMYECKOW KYJIbTYPHI,
CIIOCOOHOCTH CTaBHTh 1I€TH U CTPOHTH

PKU3HCHHBIC ITJIAHBI,
B gyactu TPaXXJAaHCKOT'O BOCIIUTAHUSA:
- OCO3HAHUEC CBOUX KOHCTUTYIHMOHHBLIX ITpaB

1 00s3aHHOCTEH, YBa)XEHHE 3aKOHA W
[TPABOIIOPSIIKA;

- IPUHSTHE TPAAWIIMOHHBIX HAIMOHATHHBIX,
00IIeYEeIIOBEUECKMX  TYMAaHUCTUUYECKUX M|

IEMOKPATUYECKUX [IEHHOCTEH;

TOTOBHOCTh TPOTHUBOCTOSITH HJICOJIOTHH|
PKCTpeMH3Ma, HalMoHaIn3Ma, KceHo(poOuw,
T CKpUMHUHAITIH o COIMAILHBIM,

- YMETh peliaTh TCKCTOBBIC 3aJ]a4d Pa3HbIX TUIOB (B TOM YHCJIE HA|
[IPOIICHTHI, JOJIM U YaCTH, Ha JBM)KEHUE, Pa0OTY, CTOMMOCTh TOBAPOB
M yCIyr, HAJIOTH, 3aJa4yd W3 OOJacTH YIpPAaBIICHUS JUYHBIMH |
CeMCUHBIMUA (DUHAHCAMM); COCTABJIATH BBIPAXKCHHS, YpPaBHEHUS,
HEPABCHCTBA M WX CHCTEMBbI IO YCJIIOBHIO 3ajadd, HCCIICIOBAThH
[OJydCHHOEC  pEUICHHE ©  OICHWUBATh  IPaBIOINOJI00HOCTh
PE3yJIbTATOB,

*ymemsb onepuposamv NOHAMUAMU. ONnpedeleHue, aKcuomd,
meopema, cinedcmeue, C80UCMB0, NPUSHAK, OOKA3AMENbCMEBO,
pasHocuIbHbLE HOPMYIUPOBKU, YMENmb PopMYIUPO8ams 0opamuoe u
POMUBONONIONCHOE — YMBepAcOeHue, NPUBOOUMsb  Npumepsvl U
KOHmMpNpumMepsl,  UCHONBL306AMb  MemoO  MaAmemMamuieckoll
UHOYKYUU, NPOBOOUMb OOKA3AMENbHbLE PACCYHCOCHUSL NPU peuleHUU
3a0au, OYeHuUsams 102ULECKYI0 NPAGUIbHOCHb PACCYHCOCHULL,

- *ymemo €c80000HO onepuposama NOHAMUAMU
nocrnedosamenvHoCHb, apugmemuueckas npoepeccus,
ceomempuieckas npoepeccus, OecKkoHeuHO yovlearowas
ceomempureckas npoepeccusi; ymembs 3a0asamo
nociedo6amenbHOCMU, 8 MOM HUcie ¢ NOMOWDbIO PeKyPPEeHMHbIX|
hopmyn;

- *ymems 6blOUpamb NOOX00AUWUL MemOoO OJisi peuleHuss 3a0ayul;
NOHUMAHUE 3HAYUMOCMU MAMEMAMUKU 6 U3VHeHUU NPUPOOHBIX U
00UeCMBEHHbIX NPOYecco8 U AGNeHUll, YMemb PACHO3HABANMb

[PCIIMTUO3HBIM, PpPAaCOBBIM, HallMOHAJIbHBIM

nposieileHue 3dKOH06 Manemamuku 6 UCKyccmee, ymemabs npueo@umb
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[pU3HAKAM;
- TOTOBHOCTb BECTH COBMECTHYIO
NeSITEIbHOCTh B HMHTEpPEcax TIPakJaHCKOro
00111eCTBa, y4aCTBOBATh B CAaMOYIIPABJICHUH B
0011e00pa30BaTENIbHON ~ OpraHM3aluu |
NIETCKO-FOHOIIECKUX OpraHU3aLusiX;

- yYMEHHE B3aMMOJIEMCTBOBATH c
COLMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBUY]
C UX (QYHKIUSIMHU U Ha3HAYCHUEM;

- TOTOBHOCTh K  TyMaHMTapHoOil U
BOJIOHTEPCKOM JIESITEIbHOCTH;
[aTPUOTUYECKOTO BOCIIUTAHUSA:

- c(hOpMHUPOBAHHOCTH POCCHUICKOM]
paXJaHCKOH HAEHTHUYHOCTH, MaTPUOTU3MA,
yBaXXEHHMsI K CBOEMY Hapojay, YyBCTBA
OTBETCTBEHHOCTHU Iepe] PonuHol, roproctyl
3a CBOM Kpail, cBOXO PoauHy, CBOHM A3BIK H
KYJIBTYpY, IpoIIoe u HacTosIee
MHOTI'OHAIIMOHAJILHOTO Hapoja Poccuu;

- LIEHHOCTHOE OTHOILICHHE K
rOCy/1apCTBEHHBIM CUMBOJIaM,
MCTOPUYECKOMY M HPUPOJHOMY HACJIEIUIO,
MaMsTHUKaM, TpaaulusM HaponoB Poccum,
nocTkeHUsM Poccun B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTHUSIX U TPYIE;

- ujeiiHas YOeXIEHHOCTb, TOTOBHOCTh K
CITY>KEHHUIO u 3aIuTe OreuecTna,
OTBETCTBEHHOCTb 32 €ro Cy0Y;

OCBOEHHBIE 00y4aromuMucs
MEXXITpEIMETHbIE MTOHATUS U YHUBEPCAJIbHbIE
yaeOHbIe JEUCTBUSA (perynsTUBHBIE,
[03HaBaTeIbHbIE, KOMMYHUKATHBHBIE);

- CIIOCOOHOCTh WX  HCIOJNB30BaHHUS B
[O3HABATEIbHOM M COLMATBbHOM MpPAKTHKE,
FOTOBHOCTD K CaMOCTOSITEIbHOMY]

npumepbl  MamemMamuyeckux OMKPbIMULl pPOCCUUCKOU U MUPOBOU
Mamemamu4eckol HayKu

[IJIAHKWPOBAHUIO W OCYIICCTBJICHHUIO yqe6H017I
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NICATCIIbHOCTH, opraHu3zalnu y‘IC6HOFO
COTpYAHHUYECTBA C Ne1arornyecKuMH
paOOTHHKAMU M CBEPCTHUKAMHU, K YUaCTHIO B
[IOCTPOCHUU WH/IMBUTyaJIbHOM
00pa3oBaTeNbHON TPACKTOPHH;

- OBJIaJICHUE HaBBbIKAMHU yueOHO-
1CCIIEA0BATENIBCKOM, IIPOEKTHOMN u

COLIMAJILHON NEeITEILHOCTH

OK 07. CopmelicTBOBAaTh COXpAaHEHHUIO

OKpYy>Karolen Cpenbl,
[PECYPCOCOEPEIKEHUIO,  MPUMEHSITH|
BHaHUA 00 W3MEHEHMH KIIMMaTa,
[TPUHIATIBI OepeKIIMBOTO,
[TPOM3BOICTBA, 3¢ peKTUBHO
NICCTBOBATb B YPE3BBIYANHBIX|
CUTYaIUsIX

HE NPUHUMATh JAEUCTBUS, HPHUHOCALINE
BpE OKpYXKaloUIeH cpene;
- YMETh HPOTHO3MPOBATH HEOJIATONPUSATHBHIE

DKOJIOTHYECKUE IIOCJIEACTBHUS
[IpeIIIPUHUMAEMBIX JIEHCTBH,
[IPEIOTBPALLATD UX;

- pacmpuTh OIIBIT JeSATEIbHOCTH]

PKOJIOTMYECKOI HApaBICHHOCTH;

- pazpabaThIBaTh TUIAH PEIICHHS TPOOIEMBI C
YU4ETOM aHaIKu3a UMEIOIIUXCS MaTepHalIbHBIX
1 HEeMaTepUallbHbIX PECYPCOB;

- OCYILECTBJIATH IEJICHANIPABICHHBIN TOUCK]
[IepeHoca CpeACTB U CHOCOOOB JEHCTBUS B
poeCCHOHATILHYIO CPEeY;

YMETb NEPEHOCUTh 3HaHUS B
[O3HABATEIbHYIO U MPAKTHYECKYI0 001acTh
PKU3HECSTENIbHOCTH;

npeularaTb HOBBIE IPOEKTHI, OLIEHUBAThH
MW C TO3UINH HOBHU3HBI, OPUTHHAIBHOCTH,
[PaKTUYECKON 3HAUUMOCTH;

- TaBaTh OI[EHKY HOBBIM CHTYallUsIM, BHOCUTD
KOPPEKTHBBl B JI€ATEIBHOCTh, OLEHUBATH
COOTBETCTBHUE PE3YNHTATOB EJISIM

yMETh OMNEPUPOBATH MOHATHUAMHU: (YHKUUS, HENpepbIBHAs
(byHKLMS, TPOU3BO/IHAS, IEPBOOOPA3Hasi, ONpPEEICHHbIH UHTErpal;
YMETh HaXOIHUTh IMPOU3BOAHBIEC 3JIEMEHTAPHBIX (DYHKIMNA, UCTIOB3Ys
CIPAaBOYHbIE MaTepUalbl; MCCIEI0BATh B IMPOCTEHIINX CIydasx
(YHKIIMM Ha MOHOTOHHOCTb, HAXOJIUTh HaWOOJBIINE U HAUMEHBIIINE
3HAYeHUs  (QYHKUUH; CTPOUTb TIpadUKd  MHOTOWIEHOB  C
MICIIOJIb30BAaHUEM allapaTa MaTeMAaTUYECKOTo aHalu3a; MPUMEHSThH
[IPOM3BOIHYIO IIPH PELLICHUU 33]a4d Ha JIBUKEHUE; pelllaTh MPaKTHUKO-
OpPUEHTUPOBAaHHBIE 3aJayd Ha HauOoJIbIIME M HAUMEHbIINE
3HAYEHUs, Ha HAXOKICHUE ITyTH, CKOPOCTH U YCKOPEHHUS;

YMETb ONEPUPOBATh IOHATHUSAMHU: JABU)KEHHE B IPOCTPAHCTBE,
o00HbIe (UTYphl B IPOCTPAHCTBE; HCIOJIb30BATH OTHOILICHUE
rioniazield NmoBepxHoOCTel M 00beMOB MOJOOHBIX (GUIYp IpH
PEIIECHNN 3a/]a4;

- YMEThb BBIYUCIATH T'€OMETPUYECKHUE BEIUYMHBI (JIJIUHA, Yrodi,
[UI0Iab, 00bEM, IUIOMIA[b MOBEPXHOCTH), HCIOJIB3YSl W3Y4YEHHBIE
(hOPMYJITBI U METOIBI
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[1K 1.3. IIpoBoANTH NPUTOTOBIEHUE

1 [OJATOTOBKY K  pealn3aluy]
nony(habpuKkaToB  pa3HOOOPA3HOTO
ACCOPTHMEHTA TSt oo,

KYJTHHAPHBIX H3ICIUNA W3 PHIOBI H
HEPBHIOHOTO BOAHOTO CHIPhsS (YMETh:
OCYIIECTBIIATD TEKyIIee
[IaHUPOBAHUE : OIMpPENEsITh pacyer
HOPM 3aKJIa K1 TIPOIYKTOB B OJI1010,
OIpeeNsATh pacyeT HOPM OTXOJOB
[pU  XOJOJHOM W  TEIJIOBOU
00pabOTKE CHIPbS, PACCUUTHIBATH
[THCBHYIO  HOpPMY  TIMTaHHS B
[IPOLIEHTAX, MIPOU3BOJIUTH|
KaJIbKYJSIUIO, MPOBOIUTH  YU&T

- TOTOBHOCTb K TPYIYy, OCO3HaHUE LIEHHOCTH

MacTepcTBa, TpyaodoOue; a) 0a30BbIc
ITOrMYECKHUE ICUCTBHUS:
- CaMOCTOSITENIBHO  (OpMYIUPOBaTH 1|

AKTyaJITM3UPOBATh MPOOJIEMY, pacCMaTPHUBATh
ce BCECTOPOHHE, yCTaHABJIUBATH|
CYIIECCTBCHHBIN MPU3HAK WU OCHOBAHHSI IS
CpaBHEHUs, Kiaccuukanuu 1 0000IICHHS;

- ONpENeNsITh [N JCATEIbHOCTH, 3a1aBaTh
[apaMeTpbl U KPUTEPUHU MX JOCTHIKCHHS,

- BBISIBJISATH 3aKOHOMCPHOCTHU Hu
IIPOTUBOPCUUSA B pacCMaTpUBaACMBIX|
MIBJICHUAX

[IPOAYKTOB ITUTAHUS

-OlepupoBaTh C MaTeMaTHYECKUMU
[TPOLIEHTHI,
-CTPOUTH TpadUKH 3aBUCMOCTENH;

- IPUMEHSTH (POPMYIIbI

JICUCTBUSIMU,

-HaXOJHTH
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COJIEP)KAHUE YUYEBHOM JUCIUILINHBI «<MATEMATHUKA»
Yucia v BBIYUCTCHUS

Panmonaneupie uyncna. OOBIKHOBEHHbIE M JAECATUYHBIE JApPOOU, IPOLEHTHI, OECKOHEUYHBIE
nepuoandeckue Apodu. ApudmMeTndecKkue onepanuy C parroHaATbHBIMU YHCIAMH, MPEOOpa3OBaHUS
YHCIIOBBIX BhIpakeHWid. [IprMeHeHne apobOeil W TPOIEHTOB IS PENICHHS MPHUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIICH 3HAHUI U peaIbHOM )KU3HH.

HeiictButenpuple uucna. PanuoHanbHble M HppalMoHaNbHblE uHcha. Apudmernyeckue
orepanuy ¢ JCHCTBUTENbHBIMH 4YuCIaMU. [IpuOmk€HHBIE BBIYMCICHUS, IpaBUIa OKPYIJICHUS,
MPUKHJIKA U OIICHKA PE3YJIbTaTa BHIYUCICHUI.

Crenenb ¢ menbiM mokasarenem. CranmaptHas Qopma 3amuch JACHCTBUTEIHHOTO YHCIIA.
Hcnonp3oBanue  moaxonsmie  GopmMbl  3amMcH  JIGHCTBUTENBHBIX  YHUCENl AJS pelleHus
MPAKTUYECKUX 3a/1a4 U NIPE/ICTABIICHUS IaHHbIX.

Apudmerndeckuii KopeHb HATypallbHOW cTereHH. J[eWcTBUs ¢ apuMETHUYECKUMHU KOPHIMHU
HAaTypaJIbHOM CTEIICHU.

CuHyc, KOCHMHYC W TaHT€HC YMCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHTEHC
YHUCJIOBOI'O apTyMEHTA.

YpaBHeHNs M HEPaABEHCTBA
ToxecTBa ¥ TOKIECTBEHHBIE PEOOPA3OBAHMSL.
ITpeoOpa3oBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHoBHBIE
TPUTOHOMETPHUECKUE (POPMYJIBL.
YpaBHeHHE, KOpeHb YpaBHEHHUs. HepaBeHCTBO, pemenne HepaBeHCTBa. MeTOAMHTEPBAIIOB.
Pemenue nenbix u ApoOHO-paIMOHANBHBIX YpaBHEHUH U HEpaBeHCTB. Pemenue
VUPPALMOHAJIBHBIX YPABHEHNUN U HEPABEHCTB.
Pemienne TpUroHOMETpUYECKUX YPAaBHEHUM.
IIpumeHenne ypaBHEHHI M HEPABEHCTB K PEIICHUIO MATEMaTUYECKUX 33]1a4 U 337]a4H3 PA3ITMYHbIX
obJacTeil HayKH U peabHOM KU3HU.

DyHKUUH U rpadpuxku

OyHk1us, cnocoObl 3aganus GyHkuuu. ['paduk yHxuu. BzaumHO oOpaTHBIEQYHKIUU.

OO6nacte  ompeneneHUss U MHOMKECTBO 3HAUEHHM ¢ynkuun. Hymm GyHKLIMY.
[TpomexyTKH 3HAKONOCTOSTHCTBA. YETHBIE N HEUETHBIE ()YHKIIHH.

CrenenHasi QyHKIMs C HATypaJbHBIM M IIEJIbIM ToKa3areneM. E€ coiicTBa urpaduk. CBoiicTBa u
rpaduK KOpHs N-OH CTENEHH.

TpuroHomeTpuveckass OKpy>KHOCTb, OIIPEJIeIEHUEe TPUTOHOMETPHUECKUX (DYHKIIMAYNCIIOBOTO
apryMeHTa.

Havana MaTeMaTH4eCKOI0 aHAJIU3a
HOCJ’ICI[OB&TCJ'IBHOCTI/I, CITIOCOOBI 3aJlaHus IocliegoBaTelbHOCTe. MOHOTOHHBIE
IOCICI0BATCIBHOCTH.

Apudmernueckass U reomerpuueckas mporpeccuu. beckoHeyHo yObIBaromiasi reoMeTpruecKas
nporpeccusi. Cymma OeckOHEYHO YObIBaroleil reoMerpuueckoil mporpeccur. dopmysa CIOKHBIX
IIPOLIEHTOB. Vcronbp30BaHne IPOrpecCHH JUIsl pEIICHUPEaIbHbIX 33a4a4 IPUKIIAJHOIO XapaKkTepa.

MHOXeCTBa U JIOTHKA
MHoxecTBO, omepanuuu Haj MHokecTBamu. Jluarpammsl Oiliepa—Benna. IIpumenenue
TEOPETHUKO-MHOKECTBEHHOTO aIllapaTa JUlsl ONHACAaHUs PEAIbHBIXIIPOLIECCOB U SIBICHUH, ITPH PELICHUN
3a/1a4 U3 IpYruX y4eOHBIX MPEIMETOB.

OHpCIlCJ'ICHI/IC, TCOpEeMa, CIICACTBUC, 10Ka3aTCIILCTBO.
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Harypanbsublie u niensie yncna. [Ipuznaku genumocTu nensix ynucen.CteneHs ¢
panuoHaNbHBIM MOoKa3aTeneM. CBONCTBA CTEMEHU.

Jlorapudm uncna. JleciTHUHBIC U HATYpAJIbHBIE TIOTapU(MBIL.

YpaBHeHNsI M HEPaBEHCTBA

[TpeoOpa3oBanue BRIpaKEHUH, COEPKALINX JIOTAPU(MBI.

[TpeoGpa3oBanue BBIpA)KEHUH, coJiepKaluxX CTENEeHU C  palMOHAJIbHBIM
MOKa3aTeJIeM.

[TprMepbl TPUTOHOMETPUYECKHUX HEPABEHCTB.

ITokazarennHEIC YpaBHCHHA U HCPABCHCTBA.

Jlorapugmuueckue ypaBHEHHs 1 HEPABEHCTBA.
CucreMbl JIMHEHHBIX ypaBHEHHWH. PelleHue npukiaaHbX 3a7ad ¢ IIOMOIIBIOCHCTEMBI
JIMHEWHBIX YPAaBHECHUM.

CucreMbl M COBOKYITHOCTH PallMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.
IIpuMeHeHne ypaBHEHUN, CUCTEM M HEPABEHCTB K PEIICHUIO0 MATEMAaTUYECKUX3aa4d U 3a1a4 U3
Pa3NUYHBIX 00JIACTEeH HAYKH U PEATbHOM KU3HHU.

DOYyHKIUH U TPapUKHU
Oynkuus. [lepuonnyeckne Gynkiuu. [IpomMexyTkm MOHOTOHHOCTH (DYHKIMH. MakCUMyMBbI U
MUHUMYMBI GyHKIHUU. Hanbonbmee n HanMeHblee 3HaueHne ()yHKIIMMHA TIPOMEKYTKE.

Tpuronomerpudeckue GyHKINHU, UX CBOWCTBA U TPa(UKH.

[TokazarenbHas u jorapupmuueckas (yHKUMM, MX CBoWcTBa M rpaduku. HMcnonbp3oBanue

rpaduKoB pYHKIMIA U1 pelieH s ypaBHEHHUI U IMHEHHBIX CHCTEM.

Hcnonb3oBanue rpagukoB GyHKIMHA U UCCIIEAOBAaHMS MPOLIECCOB U 3aBUCUMOCTEH, KOTOpbIE
BO3HUKAIOT MPH PEIIEHUH 3a]a4 U3 APYrUX y4EOHBIXIPEAMETOB U PEaTbHOM KU3HU.

Hauana maTeMaTH4ecKOIro aHAJIN3a
HenpepbiBable (yHKIMH. MeTon HMHTEpBAJIOB i pelIeHUs HepaBeHCTB. [IpomsBoaHas
¢yukun. ['eomerpruueckuii v GpU3NUECKUN CMBICI IPOU3BOIHOM.

ITpon3zBosiHbIE MeMeHTapHBIX QyHKIMH. DOpMysIbl HAX0XKICHHUS TPOU3BOAHONCYMMBI, IPOU3BEICHHS
Y YaCTHOTO (PYHKITHU.

[IpumeHeHre  TpPOU3BOJHOM K HCCIENOBAaHUIO  (QYHKIMM Ha MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxieHne HauOoIbIIero 1 HaMMEHbILETO 3HaUeHUs! (PYHKIMU Ha OTPE3Ke.

[TpumeHeHue NpoN3BOAHOM /U1 HAXOXKACHUS HAWTYYILEro pelieHus B IPUKIagHbIX3a1a4uax, 1is
OIIpeJIeJIEHUs] CKOPOCTH IIpoIiecca, 3aJaHHOT0 (POPMyYJION MU rpaUKoOM.

[TepBooOpaznas. Tabauia nepBooOpa3HbIX.
Wuterpan, ero reomeTpuueckuii u ¢usndeckuil cMmpicia. Beruncnenue mHTerpana no gopmyne
Herorona—Jleiiouuna.

[IpsiMble ¥ NJIOCKOCTH B MPOCTPAHCTBE

OcHoBHbIE TOHATUS cTepeoMeTpuu. Touka, mpsmas, MIOCKOCTh, MpocTpaHcTBo. IloHATne 06
AKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPUHH CIIEACTBUS U3 HUX.

B3aumHOe pacrosiokeHHe MpsMBIX B IPOCTPAHCTBE: IE€PECEKAIOLIMECS, MapauleIbHbIE U
cKpemuBaronuecs npsiMele. [lapamienbHOCTh NPSIMBIX U IJIOCKOCTEN B POCTPAHCTBE: MapalIeIbHbIE
IpsIMbIE B IIPOCTPAHCTBE, NApaUIEIbHOCTh TPEX MPSMBIX, MAPAJJIEIBHOCTh MPSAMON M IUIOCKOCTH.
VYTIibl ¢ COHaNpaBICHHBIMU CTOPOHAMHU, Yrojl MEXIY HpsMbIMU B mpocTpaHcTBe. [lapannenbHOCTh
IUIOCKOCTEM: MapajulesIbHblE IIOCKOCTH, CBOMCTBA MNapajleNIbHbIX IulockocTed. Ilpocteiimne
POCTPaHCTBEHHBIE (PUTYPHI HA MIIOCKOCTH: TETPAdIp, KyO, mapajieNenuIe], MoOCTpPOSHHE CeUeHU.

[lepneHIUKYNISIpHOCTh MPSIMOW M IUIOCKOCTU: TEPIEHIUKYISPHbIE MNPSIMBIEB IPOCTPAHCTBE,
npsiMble MapajulebHble U MEePIEHANKYISIPHbIE K MIIOCKOCTH, MPU3HAK IEPIEHAUKYIISIPHOCTH MPSIMON U
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IIJIOCKOCTH, TEOpEMA O NPSMOM MEPHEHIUKYIAPHOU IIJIOCKOCTH. YTIbI B IIPOCTPAHCTBE: YIOJ MEXKIY
IPSAMOM M IUIOCKOCTBIO, JABYTPAHHBIN yroJl, JUHEWHBIA yroia AByrpaHHoro yria. IlepneHaukymsap u
HAKJIOHHBIC: PACCTOSHUEOT TOYKU [0 IUIOCKOCTH, PACCTOSHUE OT MPSAMOW 0 IIJIOCKOCTH, MPOEKIMS
¢urypel Ha MIOCKOCTh. [leprneHANKYIAPHOCTh IUIOCKOCTEH: MPH3HAK NEPHEHIMKYISIPHOCTH JIBYX
mockocren. Teopema 0 TpEX NEPHEHAUKYIIAPaAX.

MHOrorpaHHuKH

IloHsiTME MHOrOrpaHHHKA, OCHOBHBIE DJIEMEHTbl MHOIOI'DAaHHHKA, BBIIYKJIBIE U HEBBIITYKIIBIE
MHOIOTPaHHMKH, DPa3BEPTKA MHOrorpaHHuka. [Ipm3sma: N-yronpHas npu3Ma, I'PaHU U OCHOBAHUSA
IPU3MBL, IPsIMasi U HAKJIOHHAs MpU3Mbl, OOKOBas U IOJIHAs IOBEPXHOCTh Npu3Msbl. [lapamnenenunen,
IIPSAIMOYTOJIBHBIN ITapaJlIeIeIuIe]]

u ero cBoiictea. [lupamunia: n-yrompHasi mupamMu/a, TpaHd ¥ OCHOBAHUE MMUPAMHU/IbI, OOKOBAs U IOJIHAS
[IOBEPXHOCTh INUPAMMJIbl, NIpaBWIbHAS U yCEUEHHAs NUpaMuJa. DJEMEHTHl IPU3Mbl U NUPAMMIBL.
[IpaBuiibHBIE MHOTOTPaHHUKM: ITOHATHE IPABWJIBHOIO MHOTOIPDAaHHMKA, IIPpaBUJIbHAs IIpU3Ma H
npaBWiIbHAsg MHpaMuja, IpaBWIbHAs TpeyrojbHas NHpamMMaa M NPaBUWIbHBIM TeTpas’ap, KyoO.
[TpencraBneHne 0 NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’p, NOAEKa’Ap U ukocasap. CedeHus IpU3MbIn
APaMUBL.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTENIbHO TOYKH, MPSAMOIL, TNIOCKOCTH. DJIEMEHTBI
CUMMETPHUU B MHPaMUJIaX, ITapaJuIeICIIAIIEIaX, IPABUIBHBIX MHOTOI'PaHHUKAX.

Bbluuciienue 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, auaroHanu, yriel. [lnomans GokoBoi
MIOBEPXHOCTU U IOJIHOM MOBEPXHOCTH NPSIMOM IPU3MBIL, IJIOLIA/b OCHOBAaHWM, TeopeMa o0 OOKOBOM
MOBEPXHOCTU HpsiMOM npu3Mbl. [lnomane OOKOBOM IMOBEPXHOCTH W MOBEPXHOCTU IPaBUIIbHOMN
nUpaMyuIbl, Teopema o Iowm@ann yceuyéHHoil nupamuibl. [lonstue 06 o6béme. OOBEM nUpaMuUbI,
IIPU3MBI.

[Tono6uble Tena B npocTpaHcTBe. COOTHOIIEHUSI MEXIY IUIOMIAISIMU TOBEPXHOCTENH, 00bEMaMu
MOJI00HBIX TEl.

Tena Bpamenus

Hunuaapuueckass NOBEPXHOCTh,  00pa3ylollMe  LMWIMHIPUYECKOHM  IMOBEPXHOCTH,  OCh
HWIMHJPUYECKON moBepXHOCTH. LlmnHap: ocHOBaHMs U OOKOBas MOBEPXHOCTh, 0Opa3yrouas U OCb,
IUI0IAAb OOKOBOM M MOJIHOMN MOBEPXHOCTH.

Konnueckas IOBepXHOCTh, 00pa3yrole KOHHYeCKOH MOBEPXHOCTH, OCh U BEPUIMHA KOHUUYECKON
noBepxHocTu. KoHyc: ocHOBaHWE W BepIIMHA, oOpasyromias W OCh, IJIOMIaab OOKOBOW W TOJHON
MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yrolirue U BbICOTa, OCHOBAHMS M OOKOBasi TOBEPXHOCTb.

Cdhepa wm map: wueHTp, paauyc, IUaMeTp, IUIOMIAJAL IOBEpXHOCTH cdepsl. B3aumuoe
pacrosiokeHue cepbl U INIOCKOCTH, KacaTellbHasl MJI0CKOCTh K cdepe, MIomaab chepbl.

N306paxeHue Ten BpallleHus Ha II0cKocTU. Pa3BépTka IUIMHApa U KOHYCA.

KomOuHanmu ten BpalleHuss U MHOTOIPAaHHMKOB. MHOTOrpaHHMK, OMHMCAaHHBIA OKOJIO cdepsl,
cdepa, BIMcaHHAasi B MHOTOTPaHHUK, WM TEJIO BPAILICHHUSL.

[Tonstre 06 06bEMe. OcHOBHBIE cBOMCTBA 00BEMOB Ten. Teopema 00 00bEME MPSIMOYTOJIBLHOTO
napasenenunena u cieactsus u3 He€. O0bEM nmnmHapa, konyca. O0BEM 11apa u Monaas cQepsl.

ITonoGHbIe Tena B mpocTpaHcTBe. COOTHOIIEHUST MEXAY TUIOAAIMU TOBEpXHOCTEH, 00bEMaMu
MOJOOHBIX TEI.

Ceuenust nMaMHApPa (MapayieIbHO U MEPIEHAMKYISIPHO OCH), CEYeHHs KOHyca (MapaisienbHoe
OCHOBAHUIO U IIPOXOASILEE YEPE3 BEPIINHY), CEUEHUS 11apa.

BexkTOpbl M KOOPAMHATHI B IPOCTPAHCTBE
Bexktop Ha miockoctn M B mpocTpaHcTBe. CIIOKEHHWE M BBIYMTAHUE BEKTOPOB. YMHOMKEHUE

BCKTOpa Ha YHCIO. Paznoxenue BCKTOpa 110 TpCM HCKOMIUIAHAPHBIM  BCKTOpAM. HpaBI/IJ'IO
25



napajjiejacnuiicaa. Pemntenue 3ala4, CBA3aHHBIX C IPUMCHCHHUCM IIPpABUJI IICI>'ICTBPII>'I C BCKTOpamu.
[IpsimoyronbHast cucrema koopAauHaT B npoctpaHcTBe. Koopaunarel Bekropa. [Ipocteitmue 3agaun B
KOOpJMHATAX. YTOJ Mexay BekTopamu. CkajasipHOE MPOU3BEICHHE BEKTOPOB. BbIuuciieHHe yrioB
MEXAY IPSIMBIMH M IUIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIM METOJ NPU PELICHWH I€OMETPUYECKUX
3ajau.

BeposiTHOCTb M CTATUCTHKA:

[IpencraBienue 1aHHBIX ¢ MOMOIIBI0 Ta0nul U auarpamMm. CpeaHee apudmernyeckoe, MeIuaHa,
HauOoblllee U HaUMEHbIlIee 3HAUEHHUS, pa3Max, JUCIEPCUS U CTaHJAPTHOE OTKJIOHEHUE YHCIIOBBIX
HabOpOB.

CrnyuaitHble SKCIIEPUMEHTHI (OIBITHI) U CITYYaifHbIE COOBITHS. DJIEMEHTAPHBIC COOBITHS (MUCXO/IBI).
BepositHOCTB ciydaiiHOTro coOBbITHS. BIM30CTh 4acTOTHI M BEpOATHOCTH cOOBITHH. CirydaifHbIe OTIBITHI
C PABHOBO3MOXHBIMH DJIEMEHTAPHBIMH COOBITHUSIMH. BeposTHOCTH cOOBITHH B OMNBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH.

Onepauuu Hajg CcOOBITHSIMH: TIepeceyeHHe, OObEeIUHEHHE, MPOTHBOIIOJIIOKHBIE COOBITHS.
Juarpammsl Diinepa. @opmyria ClI0KEHUS BEPOITHOCTEM.

VYcioBHas BEPOATHOCTb. YMHOXKEHHME BEpPOATHOCTEW. JlepeBO Clly4yalHOro JKCIEPUMEHTA.
®dopmyna noaHou BepoaTHOCTH. He3aBucuMbIe COOBITHSI.

KomOunatopaoe mpaBuiao ymHOkeHus. IlepecraHoBku u (akropuan. Yuciao codeTaHHid.
Tpeyronbuuk Ilackans. @opmyna 6unoma HproToHa.

bunapHbIii cityyaiiHblil onbIT (MCIBITaHUE), ycriex U Heynada. HezaBucumsle ucnbitanus. Cepust
HE3aBUCUMBIX UCIIBITAaHUH 110 epBoro ycrnexa. Cepust He3aBUCUMBIXUCIIBITAHUIN bepHyiu.

Crnyuaiinas BennuuHa. Pactipenenenue BeposatHocTeit. [{uarpamma pacnpeneneHusl.

[Ipumeps! pacnipeneneHuii, B TOM 4Kciie, FEOMETPUUECKOE U OMHOMUAIBHOE.

qI/ICJIOBI)Ie XapaKTepI/ICTI/IKI/I CJIy‘IB.fIHI:IX BCJIMYHMH:. MAaT€MaTHYCCKOEC OXHIAHHUC, annepcm[ n
CTaHJIAPTHOE OTKJIOHEHHWE. IIpuMepbl NMpUMEHEHHsS MAaTeMaTUYECKOTO OXHUJAHUS, B TOM YHCIE B
3a/ladyaX W3 TMOBCEAHEBHOW XH3HU. MareMaTHdeckoe OKHUJaHUE OWHApHOW CIy4alHON BEIHYMHBI.
Marematrnueckoe 0XKUJAaHUE CYMMBI CIIyYalHBIX BEJIMYMH. MareMaTH4eCcKoe OKUJIAHUE U JUCIIEPCUS
F€OMETPUUYECKOT0 U OMHOMHUATILHOTO PaCTIpeIeICHUH.

3akoH OOJBIIMX YHUCET W €ro pojib B Hayke, Mpupojae U obirectBe. BbIOOpoUHBIH MeTOx
HUCCIICIOBAHUM.

[IpuMepsl HENPEPBIBHBIX CIy4alHbIX BeaU4HUH. [IoHsATHE O MIIOTHOCTH pacnpeneneHus. 3aiayu,
MPUBOJAIIME K HOPMAJIbHOMY pacrpeneneHuro. lIoHATHeo HOpMaabHOM pacpeiesICHUN.
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TEMATHYECKOE INTAHUPOBAHUE

HaunmeHoBaHue pa3enoB U TeM Makcum. Kon-Bo obsi3aTenpHON
yueOHas ayANTOPHOU Y4eOHOH Harpy3KH
Harpyska pu o4HOH popme 00ydeHus,
CTYJCHTA 4achl
(qac) Bcero B T.4. IPAKT. U
CEeMHHApCKHe
3aHATHSA
1 kype
Beenenne 2 2
JlelicTBUTENIbHBIC YHCITIA 10 8 2
CreneHHass QyHKITUSL 8 6 2
[Toxa3zaTenpHas QyHKIHS 12 10 2
Jlorapudmudeckast QyHKIHS 12 10 2
[TapanienbHOCTE IPSAMBIX U TUIOCKOCTEN 10 8 2
[eprieHANKYTIPHOCTH MPSIMBIX U IIOCKOCTEH 12 10 2
TpuronomeTpudeckue GopMyIsl 14 12 2
TpuroHOMeTpHUIeCKHe YpaBHEHU 10 8 2
MHoOrOoTrpaHHUKH 12 10 2
TpuroHomeTpudeckne GyHKITUH 10 2
BexTtops! B mpocTpaHCTBE 10 2
MerTox KOOpPIMHAT B IPOCTPAHCTBE
IIpon3BoiHas u e€ reOMETPUIECKAN CMBICIT 14 12 2
[lpuMeHeHHe  TPOM3BONHOM K  HCCIICIOBAHHIO 10 8 2
dyHKIMHA
Terna BpareHust 10 6 4
2 Kype
WuTerpan 10 8 2
OO6BEMBI TEN 10 6 4
Komb6unaropuka 12 10 2
OeMeHTHI TEOPHUHU BepOSITHOCTE 12 8 4
CraTucTuka 10 6 4
HToroBoe noBTopeHue 10 4 6
KoHcyspranmm 6
Ox3aMeH 6
HUTOI'O: 232 168 52

XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEBHOM JEATEJIbHOCTH

OBYYAIOIIIUXCHA
Conep:xanue XapakTepuCcTHKA OCHOBHBIX BU/J0B /IEATEJIbHOCTH CTY/ICHTOB
o0yueHus (Ha ypoBHe y4eOHBbIX 1elCTBHI)
Beenenue O3HakoOMIJIEHHE C POJIbI0 MAaTEMAaTUKH B HAyKe, TEXHUKE, YKOHOMUKE,
MH(OPMALIMOHHBIX TEXHOJIOTHAX U IPAKTHUUECKOH J1eATeIbHOCTH.
O3HakoMJIEHHE C LIeJIAMH U 33ja4aMU U3yYEHUs MATEMATUKU TTPU
ocsoernu npodeccuii CI10 u cnenmansuocteit CI10
AJITEBPA
HeiicTBUTEILHBIC Brimonnenune apudgmeTndeckux ASMCTBUN HAJ YUCIaMU, COUeTast
ymucaa YCTHBIE W THCbMEHHBIE TMpHeMbl. HaxoaeHwe TpHOIMKEHHBIX

3HAYEHUH BEJMYUH M TOTPEHIHOCTEH BBIUMCICHUN (aOCOMIOTHOW H
OTHOCHUTEJIbHOM); CPAaBHEHHE YMCIIOBBIX

BBIPA)KCHU.

Haxoxaenne omumOOK B MpeoOpa3oBaHUSX M BBIYMCIEHUSIX
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(OTHOCHTCS KO BCEM ITYHKTaM MPOTrPaMMBbl)

O3HaKOMJIEHHE € IOHATHEM KOPHS N-il CTENEHU, CBOWCTBaMU
paZivKaJIOB U NPAaBUJIaMH CPAaBHEHUS KOPHEH.

@OopMyIMpOBaHUE  OIpPENEICHUs KOPHA U CBOMCTB  KOpHEH.
Beruncnenue n cpaBHeHUE KOPHEH, BBIIIOJHEHUE IPUKUAKY 3HAYEHUS
KODHSL.

IIpeoOpa3oBaHue 4NCIOBBIX U OYKBEHHBIX BBIPQXKEHUH, coleprKallux
paguKabl.

Beimonuenue pacyeroB no GopmyiaaMm, COAEPKALIMM pPaUKalbl,
OCYILECTBIISISE HEOOXOIUMBIE ITOICTAHOBKH U IIPE0OPa30BaHMUSL.
Onpenenenne paBHOCUIBHOCTH BBIPAXKCHUM ¢ pagukanamu. Pemenue
HppaLMOHAIIbHBIX YpaBHEHUM.

CrenenHasi pyHKIuUs

O3HakOMJIEHME C  IOHSATHEM CTENEHW C  JAEWCTBUTEIbHBIM
II0KA3aTEeJIEM.

HaxoxneHue 3HaueHU cTeneHu, UCI0JIb3ys IIPU HEOOXOAUMOCTH
UHCTPYMEHTAJIbHBIE CPENICTBA.

3anucbiBaHUE KOpHSA N-Ui CTENEHW B BUJIE CTENEHU C JPOOHBIM
1okaszaTejeM U HaoO00poT.

@opMyIMpOBaHHE CBOMCTB CTENEHEH. DBpluucieHue creneHen c¢
palMOHANbHBIM IIOKA3aTEJIEM, BBINOJIHEHUE MPUKUIKKA 3HAYCHHUS
CTEIICHHU, CPABHEHUE CTEIICHEH.

[IpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIpAXKEHUH, coleprKaliux
CTEIIEHU, IPUMEHSS CBOMCTBA. PellleHne mokasaTenbHbIX YPaBHEHUM.

IToxa3aTenbHasn Beinonnenue npeobpa3zoBaHuil BeIpakeHUH, IpUMEHEHHe GOpMyIl,
byHkuus CBA3aHHBIX CO CBOMCTBAMH CTEIICHEH.
Omnpenenenne 00J1aCTH JOIYCTUMBIX 3HAYCHUH JIorapu(Muyeckoro
BBIpa)KECHM. Penienne nokazarenbHbIX YPAaBHEHUN U HEPABEHCTB.
Jlorapudpmuyeckasn Brinonnenue npeobpa3zoBaHuii BIpaKeHU, IpUMeHeHue Gpopmy,
byHkuus CBSI3aHHBIX CO CBOWCTBaMHU JIOTapu(pMOB.

Onpenenenue 00J1aCTH JOMYCTUMBIX 3HAYCHUH JIorapu(pMuaeckoro
BbIpakeHUs. Penienue orapupMuiyecknx ypaBHEHUH 1 HEPABEHCTB

OCHOBBI TPUTOHOMETPUH

Tpuronomerpuyeckue
(opmy.sl

N3yuyenue paiMaHHOr0 METOJa U3MEPEHHUS YIJIOB BpAICHUS U

UX CBSI3U C rpaslycHON Mepoil. M300pakeHune yriioB BpallleHus Ha
OKPY)KHOCTH, COOTHECCHHE BEJIMYMHBI YIJIA C €r0 PACIOJIOKEHHUEM.
DopMyIMpoBaHUE OIPEIEICHUI TPUTOHOMETPUUECKUX (YHKIUI

JUIsL YTII0B IIOBOPOTA U OCTPBIX YIJIOB MPSAMOYTOJIBHOIO TPEYTOJIbHUKA
1 00BSICHEHHE UX B3aUMOCBSI3H.

IIppuMeHeHHE OCHOBHBIX TPUTOHOMETPUYECKUX  TOXKIAECTB  JUIA
BBIYMCJICHHS] 3HAYCHUM TPUTOHOMETPUUYECKUX (DYHKIUH 1O OJHOU W3
HUX

N3ydyeHne oCHOBHBIX (hOPMYI TPUTOHOMETPHUH: (POPMYJIbI CIOKEHHUS,
yIBOCHUS, TPE0OpPa30BaHMsI CyMMbI TPUTOHOMETPHUYECKUX (DYHKIIUN

B IIPOM3BEJEHUE M IPOM3BEICHHS B CyMMYy W NPHUMEHEHHUE IpU
BBIYMCIICHUM  3HAYCHUS TPUTOHOMETPUYECKOIO  BBIPDAXKCHUS U
YIPOILEHUS €ro.

O3HakOMJIEHME €O CBOWCTBAMHM CHUMMETPUM TOYEK HA EIUHUYHOMN
OKPY>KHOCTH M IPUMEHEHHE UX JIJIsl BBIBOJA OPMYJI IPUBECHHUSI.

28




Tpuronomerpuyeckue
YPABHEHHH.

Pemenwue mo ¢popmMysiaM U TPUTOHOMETPUIECKOMY KPYT'Y TIPOCTSHIIAX
TPUTOHOMETPHUECKUX YPABHEHHIA.

[TpuMeHeHHe 00X METOJIOB PEIICHHS YPaBHEHHH (ITPUBEICHUE K
TUHEHHOMY, KBaJIpaTHOMY, METO/I Pa3JI0KEHHS HA MHOKHUTEIIH, 3a-
MEHBI IEPEMEHHOM ) IPU PEIICHUH TPUTOHOMETPHUYCCKUX YPABHCHHIH.
YMeHue oTMedaTh Ha KPyre perieHus MPOCTEHIIIIX
TPUTOHOMETPUYECKHX HEPABEHCTB
O3HakOMIJICHHE C IIOHSITHUEM
bynkumii.  MzydyeHue
apKTaHTeHca

gucia, (GopMyIMpOBaHWUE HX, H300paKCHHE
OKPYXKHOCTH, IPUMEHEHHE MIPU PEIICHUH YPAaBHEHUI

O0OpaTHBIX ~ TPUTOHOMETPHYECKUX
ONpENENCHUN apKCHUHYCa, ApKKOCUHYcCa,

Ha E€IUHUYHOU

Tpuronomerpuyeckue
byHkuun

O3HaKOMJIEHHE C IOHSITHEM IIEPEMEHHOM, IPUMEPAaMU 3aBUCHMOCTEN
MEX/1y IEPEMEHHBIMH.

O3HakoMJIeHHE ¢ TOHSTHEM TpadurKa, onpeesieHue MPUHAICKHOCTH
ToukH rpaduky Gyakuuu. Onpenenenue mo Gopmysie mpocTenmiei
3aBHCHMOCTH, BHJIa ee rpaduka. Beipaxkenue mo gopmyie

OJIHOM MEPEMEHHON Yepe3 APyTHeE.

O3HakOMJICHHE C ONpeeIEHUEM TPUTOHOMETPUYECKON (DYHKIUH,
(dhopMyIIIpOBaHHE €rO.

Haxoxpaenue obnactu onpeseneHus U 001acTi 3HAYCHHH
TPUTOHOMETPHUECKUX (DYHKIHUH

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IIpousBoaHas u ee
reoMeTpHYeCKH il
CMBICJI

O3HaKOMJIEHHE C IOHATHEM IIPOU3BOJHOM.

W3zyuenne u GpopMynupoBaHHe €€ MEXaHHYECKOTO U T€OMETPHUYECKOTO
CMbICJ1a, U3YYEHHUE aITOPUTMA BBIUMCIICHHS IPOU3BOIHOM HA IIpU-
Mepe BBIYUCICHHUSI MTHOBEHHON CKOPOCTH U YIIIOBOTO K03 dummenTa
KacaTeJIbHOM.

CocraBneHnue ypaBHEHUs KacaTeJIbHOW B 00IIIEM BH/JIE.

YcBoenue npasui 1ugpdepeHupoBaHys, TaOIULBI TPOU3BOIHBIX
3JIEMEHTapHbIX PYHKINHA, IpUMEHEHUE A1 AMPPepeHInPOBAHUS
(GyHKIMH, COCTaBICHNS ypaBHEHMS KacaTeIbHOM.

N3ydyeHue TteopeM O CBSI3M CBOWCTB (YHKIMM U IPOU3BOJHOM,
(bopMyIMpOBKa HX.

Ilpumenenne
MPOU3BOAHON K
HCCJIETOBAHUIO
byHkuun

ITpoBeneHue ¢ MOMOIIBIO TPOU3BOIHON HCCae10BaHUs (QYHKIINH, 3a-
TaHHOM (OPMYIIOM.

VYcraHoBlIeHHE CBA3M CBOMCTB (YHKIHMU M MPOU3BOAHOM MO HX
rpadukam.

[TpuMeHeHne TPOU3BOIHOMN /JIS pEIIeHUs 3a/1a4 HAa HAXOXKIECHUE
HauOONBIIIETO, HAMMEHBIIETO 3HAYEHHWS W HAa  HaxXOXKICHHE
HKCTpEeMyMa

HNuTerpan

O3HakoMJICHHE C IOHATHEM MHTETpasia U MepBOOOPA3HOM.

N3ydenue mpaBuiia BEIYUCICHHS IEPBOOOPA3HON U TEOPEMBI
Herorona— JleiOnuma.

Pemenne 3amau Ha CBSI3p MEPBOOOPA3HOM U €€ MPOU3BOTHOM,
BBIYHMCIICHHE TIEPBOOOPA3HOM JIJIsl JAaHHOU (DYHKITHH.

Pemenue 3amau Ha MNpUMEHEHHE UWHTErpaja [UJisl  BBIYMCICHUS
(bU3UYECKUX BEJIMYHH U TIJIOMAeH

9JEMEHTbI KOMBUHATOPUKH, TEOPUU BEPOATHOCTEN U CTATUCTUKHA

| W3ydenue npaBuiia KOMOMHATOPUKY U IPUMEHEHHE NPU PEIIeHUN

29




KomoOunaropuka

KOMOWHATOPHBIX 3a/1a4.

Pemenne KOMOMHATOPHBIX 3a/1a4 METOAOM repedopa U Mo MpaBUITy
YMHOKCHHS.

O3HakoMJICeHHE C TOHATUSMH KOMOMHATOPUKHU: pa3MEIICHHUSIMH,
COYETAHUSAMH, TIEPECTAHOBKAMHU U (POpMYITaMu JUIsl MX BBIYHCIICHHS.
OOmbsicHeHne U TpuMeHeHne (HOPMYJT ISl BBIYUCIICHUS Pa3MEIICHUH,
MIePECTAaHOBOK U COUETAHUH MPU PEIICHUH 33/1a4.

Osnakominenue ¢ OuHoMoM HproToHa 1 TpeyronsHukom [lackans.
Pemenne mpakTHYECKHUX 3a7ad ¢ UCIOIb30BAHUEM MOHATHH M PaBHII
KOMOWHATOPUKH

O3HakOMJICHHE C TMPEJCTaBICHHEM YHCIOBBIX JAaHHBIX M HX
XapaKTepUCTUKAMHU.

Pemenne npakTuyeckux 3a1a4 Ha 00pabOTKY YHCIIOBBIX JaHHBIX.

9J1eMeHTbI TEOPUHU

W3ydyeHne KJIacCHYECKOrO OIpPEAETICHUs] BEPOATHOCTH, CBONCTB

BepPOSITHOCTE BEPOATHOCTH, TEOPEMBI O CYMME BEPOSATHOCTEH.
PaccmoTrpenune npumepoB BBIYUCIIEHUS BEPOSITHOCTEN. Pemenne
3aJ]a4 Ha BBIUMCIIEHUE BEPOATHOCTEH cOOBITUI
Crarucruka O3HakOMJIEHME C TPEICTABICHHWEM YHUCIOBBIX JIAHHBIX U HX

XapaKTEPUCTUKAMH.
Pemenune npakTrueckux 3agad Ha 00pabOTKY YMCIOBBIX TAaHHBIX,
BBIYMCIICHUE UX XaPAKTEPUCTUK

I'EOMETPUA

IIpsimble ¥ I0CKOCTH
B IIPOCTPAHCTBE

DopMyIMPOBKA U IPUBEICHUE J0KA3ATEIbCTB IPU3HAKOB B3aUMHOTO
pacIoyioKeHusl MPAMBIX U IIOCKOCTEH. Pacrno3HaBanue Ha uepTexax
U MOJEJIAX Pa3jMyYHbIX CJIy4aeB B3aUMHOT'O PACIIONIOKEHUS MPSIMBIX U
IIJIOCKOCTEH, apryMEHTUPOBAHUE CBOUX CYKJICHUM.

DopmyIMpOBAHUE ONpEACIICHUN, IPU3HAKOB 31 CBOIICTB
NnapajyieJbHbIX U NEPHEHAUKYISPHBIX IUIOCKOCTEH, JBYTPaHHBIX M
JINHEMHBIX

YTJIOB.

BoinonHeHne MOCTPOEHMSI YIJIOB MEXJY MpsIMbIMU, MPsAMOM U
IJIOCKOCTBI0, MEX]TY IIJIOCKOCTSMHU IO OIIMCAHMIO U PACIIO3HABAHUE UX
Ha MOJIEJISIX.

[IpumeHeHHEe NPU3HAKOB M CBOWCTB pACIHOJOXKEHUS MpPSAMBIX U
IIJIOCKOCTEN NMPHU PEIICHUH 3aa4.

W300paxenne Ha pUCYHKaX W KOHCTPYHMPOBAaHUE Ha MOJENAX
NEePHNEHAUKYISIPOB U HAKJIOHHBIX K  IUIOCKOCTH,  HIPSMBIX,
napajuIeIbHbIX

IUIOCKOCTEH, YIIIOB MEXAY MPSAMON U MIIOCKOCThIO 1 000CHOBAaHUE
MTOCTPOEHHSI.

Pemenune 3amau  Ha BBIYMCIEHUE TE€OMETPUYECKUX  BEJIMYMH.
OnuceiBaHWE PAcCTOSHUS OT TOYKHU JO IJIOCKOCTH, OT NPSIMOH 10
IUIOCKOCTH, MEXIY IIOCKOCTSAMH, MEXAY CKPEIMBAOIUMUCS
MIPSIMBIMH,

MEXy TPOU3BOJILHBIMU (PUTypaMH B IPOCTPAHCTBE.
dopMyIMpOBaHUE U TOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUAX
(TeopeMm cyIecTBOBaHUS, CBOICTBA).

N3o0pakeHune Ha yepTeKax U MOJIEISIX PACCTOSIHUS 1 00OCHOBaHHUE
CBOMX CYyXJeHui. OrmpenerneHue M BBIUNUCICHHE PACCTOSHUM B
npoctpanctBe. [Ipumenenune Gopmyna U TeopeM IUTAHUMETPHUH st
pelieHns 3a1a4.

O3HaKOMJIEHHE C IOHSTHEM NapauIeIbHOTO MPOSKTUPOBAHUS U €T0

30




cBOWCTBaMU. Dopmynuposarue meopemuvl 0 NIOWAOU OPMO2OHANbHOU
npoeKyuu MHO20y201bHUKA.

ITpumeHenue Teopun A1 000CHOBAHUS OCTPOECHUHN U BBIUUCIICHUH.
ApryMEHTUPOBAHKUE CBOUX CYKJIECHUN O B3AMMHOM PaCIIOJIOKEHUN
IIPOCTPAHCTBEHHBIX (pUryp

MHororpaHHuKu Onucanue 1 XapaKTepUCTHUKA Pa3IM4HbIX BUJJOB MHOTOI'PAaHHUKOB,
[IEPEUNCIICHAE UX JIEMEHTOB U CBOMCTB.
N300paskeHre MHOTOTPAHHUKOB ¥ BBIIOJHEHHE MOCTPOCHHS Ha
N300pakeHUSX U MOJIEIISIX MHOIOI'PaHHHUKOB.
Beluncrnenue JIMHEWHBIX 3JIEMEHTOB U YIJI0B B IIPOCTPAHCTBEHHBIX
KOHUrypanusx, apryMEeHTUPOBAHUE CBOUX CYKICHHM.
XapakTepucTuka u n300pakeHue CCUYCHHUA,  pazéepmKu
MHO202PAHHUKOG, BBIYACICHUE IIOMAAECH TOBEPXHOCTEH.
[Toctpoenne npocTEHMIMX CeYeHUH KyOa, NPU3MBI, HHPAMHJIBI.
[IpumeHeHue GHakToB U CBEICHUH U3 IUIAHUMETPHH.
O3HakOoMJIEeHME €  BHJAMU  CUMMETpPUH B IPOCTPAHCTBE,
¢bopMynIMpOBaHUE  OIpeNeNeHU M  CBOMCTB. XapaKTepHCTHKA
CUMMETPHH TEI
BpAILlEHUsI U MHOTOTPAHHUKOB.
[IpuMeHeHne CBOWCTB CUMMETPHH IIPY PEIICHUH 3a4a4.
Vcnonb3oBaHue NPUOOPETEHHBIX 3HAHUM Uil HMCCIENOBaHUS U
MOJCJIIMPOBAHNUS HECIIOKHBIX 3a7a4.
N300pakeHre OCHOBHBIX MHOTOTPAHHUKOB U BBIIIOJIHEHHE PUCYHKOB
10 YCJIOBUSIM 33Ja4

BexTops! B O3HakOMJIEHHE C TIOHATUEM BEKTOpaA. M3yueHue nexkapToBoil CUCTEMBbI

NPOCTPAHCTBE KOOPAMHAT B IPOCTPAHCTBE, TIOCTPOCHUE 110 3aJJaHHBIM KOOpAUHATaM

TOYEK U IJIOCKOCTEH, HaX0KIEHUE KOOPAUHAT TOYEK.

HaxoxnaeHnue  ypaBHEHUH  OKPYKHOCTH, c(epbl, IUIOCKOCTH.
Beruncrnenue paccTosHUN MEXy TOYKAMH.

N3yueHne CBOMCTB BEKTOPHBIX BEIVYHH, ITPABUJI PA3JIOKEHUS BEK-
TOPOB B TPEXMEPHOM IIPOCTPAHCTBE, MPABUII HAXOKIAEHUS KOOPIAUHAT
BEKTOpa B MPOCTPAHCTBE, TPABUII JICCTBUI C BEKTOPAMH, 3aJaHHBIMU
KOOpAMHATaMHU.

[IpuMeHeHne Teopuu NpY PEIICHUH 3a4a4 Ha JEHCTBUS C BEKTOPAMH.
N3yuyeHue CKaIApHOTO IIPOU3BEIAEHUS  BEKTOPOB, BEKTOPHOTO
YpaBHEHU IPSIMON U INTOCKOCTH. [IpuMeHeHne Teopuu Npu peleHnn
3a/1a4 Ha JACUCTBUSA ¢ BEKTOPAMHU, KOOPIAUHATHBIA METO/, IPUMEHEHHE
BEKTOPOB JUIsl BBIUNCIIEHUS BEJIMYUH YIJIOB U PACCTOSTHUN.
O3HakOMJIEHME C JIOKa3aTelIbCTBAMH TEOPEM CTEPEOMETPUHU O
B3aMMHOM DPACIOJI0KEHUH MPAMBIX U INIOCKOCTEN C UCTIOJIBb30BAaHUEM
BEKTOPOB

[{unuHap, KOHYC, map

O3HakOMJIEHHE C BHJAaMU TeNl BpalleHHs, (HOpPMYIHpPOBAHUE HUX
ONPEACIICHUN U CBOWCTB.

dopmyIMpoBaHUE TEOPEM O CEUEHUH IIapa IIOCKOCThIO U MIIOCKOCTH,
KacaTelnbHOU K cepe.

XapakTepucTuka W U300pakeHHE TeJl BpaIleHMs, UX pa3BEpTKH,
CEUEHUSI.

Pemenne 3agauy Ha TMOCTpPOEHHE CEUEHHUH, BBIYUCIEHUE JUIMH,
paccrosiHui, yrios, Iulomaned. IlpoBeneHue  noKa3aTENbHBIX
paccyXIeHHi

IIPY pELICHNN 3a/]au.

[IppuMeHeHne CBOMCTB CHMMETPUM NPHM PEHICHWH 3aJad Ha Tela

31




BpaleHus, KOMOWHAIIAIO TEll.
N300pakeHre OCHOBHBIX KPYTIIBIX TEJ U BHIMOJTHEHUE PUCYHKA TI0
YCIJIOBHIO 33J1a41

O0BbEMBI TEN O3HaKOMIICHHE C ITOHITUSIMU IUIOIIAAN U 00beMa, aKCHOMaMU

U CBOMCTBaMH.

Pemenne 3amau Ha BBIYMCICHUE IUIOMIAJEH IJIOCKUX Quryp ¢
MPUMEHEHUEM  COOTBETCTBYROIIMX  (Gopmyal u  (akToB W3
IJIAHUMETPUH.

N3yuenue TeopeM 0 BEIYMCICHUH 00hEMOB MPOCTPAHCTBEHHBIX TET,
pelieHre 3a1a4 Ha IpUuMeHeHne (OpMYIT BEIYUCICHHUS 00hEMOB.
N3yuenune Qopmyn s BBIYMCICHHS IUIOMIAACH TOBEPXHOCTEH
MHOT'OTPAaHHUKOB U TE€J BPAILLECHUS.

O3HakOMJICHUE C METOJIOM BBIYMCICHUS IUJIOIMIAJAN TOBEPXHOCTHU
cdepsl.

Pemienne 3amad  HA  BBIUMCIICHUE  IUIOIIAJIEH  MMOBEPXHOCTHU
MIPOCTPAHCTBEHHBIX TEJ

YYEBHO-METOAUYECKOE I MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE
IMPOI'PAMMBI YYEBHOU JUCHUIIVIMHBI «<MATEMATHKA»

Ji1st OCBOEHHSI IPOTPaMMBbl Y4€OHOH JUCHUIUIMHBI MAaTEMATHKA, PEATH3YIOIEM 00pa3oBaTeIbHYIO
nporpaMmmy cpeanero oouiero oopasosanus B npeaenax ocsoenust OOIT CIIO na 6a3ze 0CHOBHOTO 0011Iero
oOpa3oBanus, npexycMorper yueOHbiii kabuner HABBAHUE. Ilomemienne kaOuHETa YIOBICTBOPSET
TpeboBaHusiM CaHUTapHO-dMHAEMHUOIOTHYeCKUX MpaBuial U HopMaTuBOB (CanlluH 2.4.2 Ne 178-02) u
OCHAIIIEHO THUIIOBBIM OOOpPYJOBaHWUEM, B TOM YHCJE CIEHUAIM3UPOBAHHONW Yy4eOHOW MeOenplo u
CpeACTBaMU O0Y4EHUs:

* MHOTO(YHKIIMOHAJIbHBIA KOMIUIEKC MPEINO0IaBaTeNls;

* HarjsiiHble TocoOus (KOMIUIEKThI yUeOHBIX TaOMHUIL, MJIAKAaTOB, TIOPTPETOB BHLAAIOIIUXCS YUCHBIX-

MaTeMaTUKOB U Jp.);

* MH(POPMAaLMOHHO-KOMMYHUKATUBHBIE CPE/ICTBA;

* 9KPaHHO-3BYKOBBIE MIOCOOUS;

*  KOMIUIEKT TEXHUYECKON JTOKYMEHTAIUK, B TOM YHCJIE ITaclopTa Ha CpeJicTBa 00ydeHus,

MHCTPYKIMU 10 UX UCIIOJIb30BAHUIO U TEXHHUKE 0€30IaCHOCTH;

* OubnuoTeuHslid HoH.

VY4eOHbI KaOMHET OCHAIleH TEXHUYECKMMM CpEeACTBAMM M HUMEETCS BO3MOXKHOCTh 00€CHedMThb
cBOOOJHBIN fnocTyn B MHTepHET BO BpeMs yueOHOro 3aHATUs (B MEpHOJA BHEYYEOHOH NesITeIbHOCTH
oOydaromuxcs): HOYTOYK, COEIMHEHHBI € HMHTEPHETOM, IIOCPEACTBOM KOTOPOIO  YYaCTHUKU
00pa30BaTeNLHOIO Mpollecca MOTYT IPOCMAaTpUBaTh BH3YallbHYIO HHGOpPMALHI0O MO MaTeMaTHKe,
CO3/1aBaTh MPE3EHTAIH, BUJIEOMATEPHAIIbI, HHbIE TOKYMEHTHI.

B mpomecce ocBoeHust mporpamMmbl y4eOHOM JUCHMIUIMHBI MaTeMaThka oOydaroliuecss HMEIoT
BO3MOXXHOCTh JIOCTYyIa K 3JIEKTPOHHBIM y4e€OHBIM MaTepuajaM, UMEIOIIUMCS B CBOOOJHOM JOCTYIE B
cetu VHTepHET (PIEKTPOHHBIM KHUTAM, MPAaKTHKyMaM, TeCTaM W Jp.), caliTaM ToCylapCTBEHHBIX,
MYHUIIUTIAJIbHBIX OPTaHOB BJIACTH.

JIMTEPATYPA

st oOydarormxcst
Anumos LLL.A. u op. Matemaruka: aaredpa U Hadyajga MaTeMaTHYECKOTO aHaIM3a, reoMeTpus. Anredpa
¥ HaJaJla MaTeMaTHIecKoro aHaimsa (0a30BbIi U yrayoneHHbii ypoBaHu).10—11 xmaccer. — M., 2014.
Amanacan JI. C., Bymyzoe B. ®., Kadomyes C. b. u Op. Martemaruka: anrebpa M Hayaia
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MaTeMatnyeckoro aHanusa. ['eomerpus. ['eomerpus (6a30BbIit U yriryOneHHbIH ypoBHU). 10—11 Kacchl.
— M., 2014.

UHTEPHET-PECYPCHI
www.fcior.edu.ru(MuadopmanroHHbie, TPEHHPOBOYHBIE W KOHTPOJBHBIE MaTepHaib). WWW.School-
collection.edu.ru(Exunast koyiekuuu nuppoBbIX 00pa3oBaTeIbHBIX PECYPCOB).

http://www.firo.ru/wp-content/uploads/2015/08/9_Mathematik.pdf

Bammvaxos M. U. [Ipumepnas nporpamma o0rieo06pa3zoBaTeinbHON yueOHON AMCHUIUIMHBI «MaTeMaTuka:
anreOpa W Havaja MaTEeMaTHYECKOTO aHaJK3a; TeOMETPHUs» Ul MPO(ECCHOHANBHBIX 00pa30BaTEIbHBIX
opranuzaiuii. — M. : M3natenbckuit neHTp «Akanemusi», 2015. — 25 ¢. ISBN 978-5-4468-2599-8
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TEMATHYECKOE INTAHUPOBAHHUE

Ne ypoka HaumeHnoBanue pa3nenoB u TeM Makcum. Koun-Bo 00s3aTensHON ayAuTOpHON
yaeOHas y4eOHOI HAarpy3KH MIpH O9HON popme
Harpy3Ka 00yUYeHMsI, 9acChl
CTyJEeHTa Bceero B T.4. IPAKT. U
(dac) CEMUHapCKUE
3aHTHUS
1 kype
1,2 BBenenmne 2 2
JeiicTBUTEILHBIE YHCIA
10 YACOB . - 2
3,4 Ilenble u parioHaJIbHBIE YHCIIA 2 2
5,6 JleficTBUTENbHBIE YHCITA 2 2
7,8 IIpakTuuyeckas padora Nel «Apudmernyeckne neiicTBU 2 2 2
C ICHCTBUTEILHBIMHA YHCIAMUY
9,10 ApudmeTrnyeckuii KOpeHb HAaTypaJIbHOM CTETIeHH 2 2
11 CremeHp ¢  palMOHANBHBIM W JCWCTBUTEIHHBIM 1 1
MOKa3aTeJsIMU
12 KonTpoabnas padora Nel 1 1
«Llenble ¥ paoHANBHBIC YHCITAY»
CreneHHasi pyHKIMSA 8 8 2
8 yacos
13,14 CrenernHas QyHKIus, e€ cBoiicTBa U rpaduk 2
2
15,16 UppanmoHanbHbIe ypaBHECHHS 2 2
17,18 [pakruyeckas padora Ne2 «Pemenne nppannoHaTEHBIX 2 2 2
YpaBHEHHID)
19 B3anMH0-00paTHBIE GYHKINH 1 1
20 KounrpoabHas pa6ora Ne2 1 1
«CreneHHas QyHKIHI»
IoxazarenbHasi pyHKIHUSA 12 12 2
12 yacoB
21,22 [Noka3zaTenpHast GyHKIHS, €€ CBOWCTBA U TpaduK 2 2
23,24 [Toka3aTenpHBIC ypaBHEHHUS 2 2
25,26 [pakruyeckasi padora Ne3 «PemeHne moOKa3aTeIbHBIX 2 2 2
YPaBHEHUI»
27,28 TToka3aTeabpHbIC HEPABEHCTBA 2 2
29,30 CucTeMbl [T0Ka3aTeNIbHBIX YPaBHEHHUH 1 HEPABEHCTB 2 2
31 Pemenne  cucreM — NokKa3aTenbHBIX ~ YpaBHEHUH U 1 1
HEpPaBEHCTBY
32 KouTpoJbHas padora Ne3 1 1
«IToxa3zaTtenpHas QyHKIHI»
Jlorapupmuueckasi pyHKuus 12 12 2
12 yacoB
33,34 Jlorapudmer. Jlorapudmbr B HpUPO/JIE. 2 2
IIpodeccHoHaTbHO-OPHEHTHPOBAHHOE CO/IEPKAHUE
35,36 CaoiicTBa Jioraprdmon 2 2
37,38 Jlorapudmudeckas ¢ynkuus, e€ cBoiicTa u rpaduk 2 2
39,40 Jlorapudmudeckue ypaBHCHHUS 2 2
41,42 IIpakTnyeckas padorta Ned «Peenue 2 2 2
Jorapu(pMUYECKUX yPaBHEHUI»
43 Jlorapupmudeckne HepaBeHCTBA 1 1
44 Konrponbnas  pa6ora Ned  «Jlorapudmuueckas 1 1
GyHKIH»
IMapannenbHOCTh NPAMBIX H IJIOCKOCTEH 10 10 2
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10 yacoB

45 [TapannensHble IpsIMbIE B IPOCTPAHCTBE 1 1
46 [TapannensHOCTh TPEX NPSAMBIX 1 1
47 ITapannenbHOCTh NPSMON M MIOCKOCTU 1 1
48 B3anmHoe pacronokeHue MpsMbIX B IPOCTPAHCTBE. YTOI 1 1
MEXAY ABYMSI IPSIMBIMH.
49 50 IIpakTuyeckass padora NS5 «Pemrenue 3agauy  Ha 2 2
' B3aUMHOE PACIIOJIOKEHHUE NPSMBIX B IPOCTPAHCTBE)
51 [TapannensHble INIOCKOCTH 1 1
52 Tetpasnp 1 1
53 [Napannenenunen 1 1
54 Konrpoabnas padora Ne5 «[lapayuienbHOCTb NMPSIMBIX U 1 1
IUIOCKOCTE
IlepneHMKyJISIPHOCTH NPSIMBIX U MJIOCKOCTEH
12 12
12 yacoB
55 [eprieH MKy IApHEIE IPSIMBIE B TPOCTPAHCTBE 1 1
56 [Tpu3HaK MeprIeHANKYISIPHOCTH IPSMON U TNIOCKOCTH 1 1
5758 [pakruyeckass padora Ne6 «PemeHne 3amad  Ha 2 2
' NEPIECHANKYISIPHOCTD IPSIMOM M TIIOCKOCTHY
59,60 Teopema o TpEX MEPIICHANKYIIPax 2 2
61,62 Yo MexXIy IpsSAMON M IIIOCKOCTHIO 2 2
63,64 JIByTrpaHHEI yron 2 2
65 [Ipu3HaK MepIeHANKYISIPHOCTH ABYX INIOCKOCTEH 1 1
66 Kontpoabnass paGora Ne6 «[lepneHINKYIAPHOCTH 1 1
TIPSIMOH M TFIOCKOCTH»
Tpuronomerpuieckue (GpopmyJibl
14 14
14 yaca
67,68 Panmannas Mepa yria 2 2
69 OmnpeneneHne cuHyca, KOCHHyCa U TAHT'CHCa yTiia 1 2
70 3HaKku CHHYyCa, KOCHHYCa ¥ TAaHTEHCA 1 2
71.72 3aBHCHMOCTh MEXXIY CHHYCOM, KOCHHYCOM U TaHT€HCOM 2 2
OJTHOTO M TOTO )K€ yIia
73,74 [pakruueckas padora Ne7 «TpuroHoMmerpuaecKue 2 2
TOK/IECTBaY
75, 76 CuHyC, KOCHHYC U TAaHTEHC YTJIOB a U -a 2 2
77 DopMyJIbl CIOKEHUS 1 1
78 CuHyC, KOCHHYC U TAaHT€HC JIBOWHOTO YTJIa» 1 1
79 @DopMyIel IPUBEJCHUS 1 1
80 Kontpoabnas padora Ne7 «TpuroHomerpudeckne 1 1
bopMyITbI»
TpuroHomerpuyecKkue ypaBHeHUs
10 10
10 yacoB
81,82 YpaBHeH#e Buaa COSX = a 2 2
83 VYpaBHenue Buja SinX = a 1 1
84 Pemrenue ypaBHeHui Buaa tgX = a» 1 1
85.86 Pemenue TpUroHOMETpUYECKUX YPAaBHEHUH, CBOASIIUXCS 2 2
' K KBaJIpaTHBIM.
87,88 IpakTuyeckas padora Ne8 «PCVHJCHI/IC 2 2
TPUTOHOMETPUYECKUX YPAaBHEHUI»
89 PeleHre TPUrOHOMETPUYECKUX HEPABEHCTB 1 1
KouTtposabHas padora Ne§ 1
90 «TpuroHoMeTpu4ecKkre ypaBHEHUS» 1
MHororpaHHNuKH 12 12
12 yacoB
91,92 IToHsiTHE MHOTOTpaHHHUKA 2 2
IIpakTuyeckas pa6ora Ne9 Ilpumepsl cuMMeTpHii B 2
93,94 npodeccun» IIpodeccnonanbHO-OpHEHTHPOBAHHOE 2
cofiepKaHue
95,96 [Mupamuna 2 1
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97,98 [paBuibHas mupamuIa 2 1
99,100 Yceuénnas nupamuia 2 2
101 IToHsATHE PAaBUIBHOIO MHOTOTPAHHUKA 1 1
102 KonTtpoabnas padora Ne9 no Teme «MHOrOrpaHHUKHY. 1 1
Tpuronomerpuveckue GpyHKIHA
10 10
10 yacoB
103 OOnacTb onpeaeneHns 1 MHOXKECTBO 3HaYCHUH 1 1
TPUTOHOMETPUYECKUX (PYHKIMI
104 UETHOCTD, HEUYETHOCTD, NIEPUOIUYHOCTD 1 1
TPUTOHOMETPUYECKUX (PYHKIMI
105,106 | CpoiicTBO QyHKIHMH Y = COSX 1 € rpaduk 2 2
107,108 | CsoiicTBo yHKIWMH Y = SiNX u e€ rpaduk 2 2
IIpakTuyeckas padora NelO «IToctpoenue rpaduxos 2
TpUrOHOMETpHYecKux (yuknmit» (Mcnoms3oBanue
109,110 CBOWCTB TPUTOHOMETPHUECKUX (YHKIIHI 2
B IpO()eCCHOHATIBHBIX 33/1a4aX)
IIpodeccuonaibHO-OpHEHTHPOBAHHOE COAEPKAHUE
111 CaoticTBo pyHkumuH Y = tgX u eé rpapuk 1 1
112 Konrpoabnas padora Nel0 «TpuroHomerpuueckue 1 1
GyHKIHAN
BekTops! B npocTpancTBe. MeTo KOOPIUHAT B
NPOCTPAaHCTBe. 10 10
10 yacoB
113,114 | [oHsiTHe BEeKTOpa B IPOCTPAHCTBE 2 2
115 CroXeHue ¥ BEIYUTaHHE BEKTOPOB 1 1
116 YMHOXEHHE BEKTOpa Ha YHCIIO 1 1
117,118 | KoopauHaTbl TOYKH U KOOPJIMHATHI BEKTOPA 2 2
119,120 IIpakTnueckass padora Nell «IIpocreitmine 3amaun B 2 2
KOOPJMHATAX»
121 CkaJsipHOE TIPOH3BEICHIE BEKTOPOB 1 2
129 Kontpoabnass padora Nell «Meron KoopawmHaT B 1 1
IIPOCTPAHCTBEY
IIpousBoaHasi U € reoMeTpUYECKHI CMBICI
14 14
14 yacos
123,124 OmnpeneneHne MPOU3BOTHON 2 2
125,126 [Ipou3BonHas cTeneHHON HYHKIINA 2 2
127,128 | IlpaBmna quddepeHpoBaHus 2 2
[pakruyeckas pa6ora Nel? «Pemrenue ynpakHEHU Ha 2
129,130 2
npaBuia JuQQepeHIIPOBAHUSI
131,132 | IIpon3BoaHBEIC HEKOTOPHIX 3JIEMEHTAPHBIX ()YHKITHIA 2 2
133 I'eoMeTprYecKuil CMBICHT TPOU3BOTHON 1 1
134 I'eomeTpuUecKuii CMBICT IPOU3BOTHON 1 1
135 HaxosxneHne npon3BOIHBIX 1 1
136 Kontponsnas padora Nel? «IIpousBomHas 1 1
IIpnMeHenne NPOU3BOAHOM K MCCJIEAOBAHNIO (DyHKIMI
10 10
10 yacoB
137,138 | Bospacranue u yobiBaHHE PYHKIUH 2 2
139,140 | DkcrpemyMmbl QyHKIUH 2 2
141,142 HauOompIiee 1 HaMMeHbIIIee 3HaUYeHUE (DYHKIMU 2 2
IIpakTHyeckasn padora  Nel3 «Haxoxnenue 2
143,144 ONTHMAJILHOTO Pe3yJibTaTa ¢ MOMOIIBIO MPOM3BOAHON B 2
MPaKTHYECKUX 3a/1a4aX»
IIpodeccHoHaTbHO-OPHEHTHPOBAHHOE COJIEPKAHUE
145 [octpoenne rpagukoB QyHKIHH 1 2
146 KonrpoabHas padora Nel3 «[IpumeHeHre POU3BOJHOM 1 1
K MCCJIETOBAHUIO QYHKITUI
Tena BpameHus 10 10
10 yacoB
147,148 Hunuaap 2 2
149,150 | IIpaktuuyeckas padora Neld «Pemienme 3amad  Ha 2 2
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HUWJINHAP»

151 Konyc 1 1
152 YceuéHHbIl KOHYC 1 1
IIpakTuyeckas padora Nel5 «PemieHue 3amau Ha KOHYC 2
153,154 | u ycey€HHBII KOHYC» 2 2
IIpodeccHoHaTbHO-OPHEHTHPOBAHHOE CO/IEPKAHIE
155 Cdepa, map 1 2
156 Konrpoabnas padora Neld 1 1
«Tena BpareHus»
Hroro 156 yacos 156 156 30
2 Kype
HuTerpan 10 10 2
10 yacoB
1,2 [lepBooOpaznas 2 2
3,4 [Tnomans KPUBOIMHEHHON Tpanenuu 2 2
56 [pakTuyeckas padora Nel «BrimonHeHNe ynpaxHEHUH 2 2 2
' Ha BBIYHCIICHNUE IO KPUBOJIMHEHHON Tpanenum
7,8 Brruncienne nHTErpagoB 2 2
9 OnpenenéHHblil UHTErpaj B )KU3HH. 1 1
IIpodeccuoHAIBLHO-OPUEHTHPOBAHHOE COAEPKAHUE
10 Kontpoabnast padora Nel 1 1
«MHTerpan»
O0béMmbI Teu 10 10 4
10 yacos
11 O0BEM MPSIMOYTOIHHOTO MapaJuIeyIenuneia 1 2
12 O0BEM MpsIMOii TPU3MBI M HWJIHHAPA 1 2
13.14 [pakruyeckas padora Ne2 «Pemenne 3a1a4 Ha 2 2 2
' BBIYHCIICHUE 00bEMA NPSMOI MPU3MBI M IIMIIHHIPA»
15 OO0OBEM nUpamMuIbl 1 2
16 O0BEM KOHYCa 1 2
1718 IIpakTuuyeckas padora Ne3 «PemieHue 3a1a4 Ha 2 2 2
' BBIYHCIIEHHE 00bEMA MUPAMUJIbI U KOHYCa»
19 O0beM mmapa u wiomaab Chepsl. 1 2
20 KonrpoabHas pa6ora Ne2«O0bembl TEI» 1 1
Komounaropuka 12 12 2
12 yacoB
21,22 [TpaBuso npousBeIeHUS 2 2
23,24 IlepecTanoBKH 2 2
25,26 Pa3smenenus 2 2
27,28 Couetanus 2 2
29,30 IpakTuuyeckas padora Ned «Pemenue 3a1a4 Ha 2 2 2
LIEPECTAHOBKH, PA3MELICHUsI U COUCTAHUS
31 Bunom HeroToHa 1 1
32 KontpoabHasi padora Ne3 «KomOuHaToprkay 1 1
DJieMeHThI TEOPHH BePOATHOCTEN 12 12 4
12 yaca
33,34 CoObITus 2 2
IpakTuyeckas padora NeS5 «KomOuHaIms coOBITHIA. 2
35,36 2 2
[TpoTuBONONOXKHOE COOBITHE»
BepositHocTh coObITHS. BeposiTHOCTS B 2
37,38 po¢heCCHOHATBHBIX 331a4ax. 2
IIpodeccuonaibHO-OPHEHTHPOBAHHOE COAEPKAHUE
39,40 CrnoxxeHue BeposiTHOCTEN 2 2
41,42 HpaKanecK“aﬂ padora Ne6 «YMHOXEHNE 2 2 2
BEPOSITHOCTEN
43 Craructuueckast BEpOSITHOCTb 1 1
44 Konrpoabnas pa6ora Ned «DneMeHTH Teopun 1 1
BEPOSITHOCTI
Crarucruka 10 10 4
10 yacoB
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45,46 CrnyuaiiHble BEJIMUHHBI 2 2
47,48 I[pakrnyeckas pa6ora Ne7 «lleHTpanbHbIC TCHICHIIANY 2 2 2
49,50 Mepsi pa3bdpoca 2 2
IIpakTuyeckas padora Ne8 Pemrenne 3agau no mepam 2
51,52 2 2
pasbpoca
53 CocraBneHune Ta0iuI U AMarpaMm Ha MpakTHKE. 1 1
IIpodeccHoHaTbHO-OPHEHTHPOBAHHOE CO/IEPKAHIE
54 Konrpoabnas padora Ne5 «Perienue 3amau o teme 1 1
CraTucTHKa
HToroBoe noBropeHue 10 10 6
10 yacos
[pakruyeckas padora Ne9 «Pemenne npocreimmx 2
55,56 9 2 2
TEKCTOBBIX 3amanuii u3 EI'O»
[pakTuyeckas padora NelO «Pemenne 3aganuii Ha 2
57,58 . 2 2
npeoOpas3oBanue BeIpaxkeHui 3 EI'D»
59 60 [pakTuyeckas padora Nell «Pemenne 3aga4 Ha 2 2 2
! BBIYMCIIEHHE IIJIOMIANEH U 00BEMOBY
CocraBneHne u peneHne mpoQecCHOHaTbHBIX 3313 C 2
61,62 MTOMOIIEI0 YPaBHCHUH. 2
ITpodeccuoHaIbHO-OPUEHTHPOBAHHOE COJIEPKAHUE
63,64 Hrorosasi KOHTPOJIbHas padoTa 2 2
Koncyabrauumn
6 6
6 yacoB
65 PannoHnasbHble YpaBHEHHUsI U HEPABEHCTBA 1 1
66 PeuieHre uppannoHaIbHBIX YpaBHEHUH 1 1
67 Pemenue nokasarenbHbIX YpaBHEHUI 1 1
68 PeureHne nmokasarelbHBIX HEPABEHCTB 1 1
69 Pewenne norapupMuyeckux ypaBHEeHHUH 1 1
70 Pemenre norapupMudeckux HEpaBeHCTB 1 1
71-76 JK3aMeH 6 6
HUTOIO: 76 76 22
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