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1. O0mas xapakTepucTHKA pado4yeil MporpaMMbl 0011e00pa30BaTebHON JUCIHUILIHHBI
«MaremaTuka»

11. Mecto MCHUILIMHBI B  CTPYKTYpe OCHOBHOW  mnpodeccuoHAIbHOMI
0o0pa3oBaTeJIbHOM MPOrPaMMbI

O6meo6pazoBarenpHas aucuumimaa OJ1.07 «MaremaTtuka» sBISETCS 00s3aTeIbHOMN
4acThIO0 00111€00pa30BaTEIHLHOTO MKUKJIA 1O crenuanbHocTH 15.02.18 TexHuueckas SKCIuTyaTarus
1 00CITy’)KMBaHUE POOOTH3MPOBAHHOTO MPOU3BOJICTBA (ITO OTPACIISM).

Conepxanne mporpamMmsbl oOmieoOpaszoBarenbHoi nucnumuinabl OJ1.07 «Marematukay
HAIPABIICHO HA JIOCTIIKEHUE PE3yJIbTAaTOB €€ M3yUeHUsl B COOTBeTCTBHHU ¢ TpeboBanusmu OI'OC
COOQO (yrB. nmpukazoM MunucrepcrBa obpasoBanust 1 Hayku P® or 17 mas 2012 r. N 413) ¢
yueroMm TmpodeccuonansHoii HampaeineHHocTH PI'OC CIIO mo cmnenumansHocT 15.02.18
TexHuuyeckass JKCIUTyatanuss W OOCTy)XHBaHHE POOOTH3UPOBAHHOTO MPOU3BOJCTBA (IO
OTpaciisiM).

1.2. I_Ie.]'II/I U IINTAHUPYEMBIC PE3YJbTATHI OCBOCHUS TUCHHUIIJIMHBI:

1.2.1. Heanb o0meodpa3oBaTeIbHOM IUCUMILIUHBI

Peanuzamust mporpaMMbl MO MaTeMaTHKe O0OeCleYrBaeT OBJAJCHHE KIIFOUEBBIMHU
KOMIETEHIIUSIMH, COCTABJISIONIMMHI OCHOBY JJII CAMOPA3BUTHUSL U HEMPEPHIBHOTO 00pa3oBaHUS,
[EJIOCTHOCTh OOMIEKYJIbTYPHOTO, JIMYHOCTHOTO U TIO3HABATENBHOTO PAa3BUTUS JIMYHOCTU
oOyJaromuxcs.

B nporpamme mo mMareMaTHMKE YYTEHbl WJEH W TOJOXKEHHUS KOHLENIUU Ppa3BUTUSA
MaTemaTtuueckoro odpasosanus B Poccuiickoit denepanuu.

[IproputeTHbIMU HeJAsIMU O0yUEHUsI MaTeMaTHKe Ha 0a30BOM YPOBHE SIBJISIOTCS:

¢bopMUpOBaHHE  LIEHTPAJBHBIX  MaTEeMaTMYECKUX  TOHATUH  (YMCIO0,  BEIMYMHA,
reomeTpuueckas  ¢urypa, TepeMeHHas, BEPOATHOCTb, (YHKIHA), 0OECIEeUNBAIOIINX
IPEEMCTBEHHOCTh U MEPCIEKTHBHOCTh MAaTeMaTHYECKOro 00pa3oBaHus 00yJaroIuXcs;

MOJIBEICHNE O0YYaroLMXCcsl Ha JOCTYIHOM JJISi HUX YPOBHE K OCO3HAHHUIO B3aUMOCBS3H
MaTeMAaTUKH M OKPYXKAIOIEro MUpa, MOHMMaHHWE MaTeMAaTHKU KaK 4acTh OOIIed KyIbTyphbI
4eJI0BEYECTBA;

pa3BUTHE  HHTEJUIEKTyaJIbHBIX U TBOPYECKHX  CHOCOOHOCTeH — oOyuaromuxcs,
MO03HABATEJIbHON aKTUBHOCTH, UCCIIEIOBATENbCKUX YMEHUN, KPUTUYHOCTH MBIIIIEHUS, HHTEpeca
K M3Y4YEHUIO MaTEMaTHKU;

(dbopMupoBaHHue (YHKIIMOHATHHON MAaTeMaTH4YE€CKOW IPaMOTHOCTHU: YMEHHUsS pacro3HaBaTh
MaTeMaTHYECKUE aCTIeKThl B PealbHBIX JKU3HEHHBIX CUTYAIUSAX U IPU U3YUCHUH JPYTUX YIEOHBIX
IPEMETOB, IMPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEpHOCTeH, (OpMyIHMpOBaTh MX Ha S3BIKE
MaTeMaTHKH U CO3/laBaTh MaTeMaTHYECKUE MOJEH, IPUMEHITh OCBOCHHBIM MaTeMaTHUeCKUi
ammapar IS pelieHUs MPaKTHKO-OPUEHTUPOBAHHBIX 3a/ay, WHTEPIPETHUPOBATH U OILIEHWBATH
MOJTy4YE€HHBIE PE3YJIbTATHI.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOEHHUSI 0011€00PA30BATEILHONW IMCHUIUVIMHBI B
coorBeTrcTBMH ¢ PI'OC CIIO u Ha ocaose ®PI'OC COO

B mpomecce ocBoenus mucumMiuinHbl «MaTtemaTukay y oOydarommxcs (hOpMHUPYIOTCS
JMYHOCTHBIE U MTPEIMETHBIE PE3YIbTATHI, BKIOUas (POPMUPOBAHHE KOMIIETEHIINIA 00yUYaromuxcs
B 001acTH y4eOHO-UCCIIEI0BaTEIbCKOW U MPOSKTHOM JIeATEIbHOCTH, KOTOPBIE B CBOIO OYEpEh
o0ecreynBaioT MpeeMcTBeHHOCTh hopmupoBanus o0mux komnerenuuii ®I'OC CIIO (—).
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B pesynbrare u3yueHuss MareMaTHKH Ha YpPOBHE CpeOHEro ooOuero oOpa3oBaHUs Y

oOyugatomerocst 0yayT chopMUPOBAHBI CIICAYIONINE JUYHOCTHBIE Pe3yJIbTAThI:
1) rpaxnanckoro socnutanus (JIP.01) — (OK 06):

cOPMUPOBAHHOCTh ~ TPAXKIAHCKONH TO3UIMH  OOy4aromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4YJIEHA POCCHUMCKOro OOIECTBa, MPEJICTABICHHE O MaTEMaTHUYECKHUX OCHOBaX
(GYHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYp, SBICHHUI, MpOIeayp TpakJaHCKOro oOuiecTBa
(BBIOOpBI, OIMPOCHI U APYroe), yMEHHWE B3aWMOJEHCTBOBATh C COLMAIBbHBIMM HWHCTHUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) narpuorudeckoro socnuranus(JIP.02) — (OK 06):

c(OPMHPOBAHHOCTH POCCUUCKOM Tpa)KIaHCKOW MIACHTUYHOCTH, YBAXKECHHUS K MPOILIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUUCKHUX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI, WCIOJb30BAHUE 3THUX JIOCTHXKECHUU B
JIPYrUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) ayxoBHO-HpaBcTBeHHOro Bocnutanus(JIP.03) — (OK 03):

OCO3HAaHHWE  JyXOBHBIX  IIEHHOCTEH  poccHuiickoro  Hapoaa, chHOpMHUPOBAHHOCTh
HPaBCTBEHHOI'0 CO3HAHMS, 3THUECKOT0 MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKHM U AESTENbHOCTBIO YYEHOI'O, OCO3HAaHHE JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO;

4) acrernueckoro Bocnutanus(JIP.04) — (OK 05):

ACTETUYECKOE OTHOIIEHUE K MUPY, BKITIOYAs ICTETUKY MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a7a4, PEIICHHH, PacCyKJIEHUM, BOCIPUUMYUBOCTL K MAaTEMaTUYECKHM AaCIIEKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) pusuueckxoro Bocnutanus(JIP.05) — (OK 07):

c(OpPMHUPOBAHHOCTh YMEHHSI IPUMEHSITh MaTeMaTHUECKHE 3HAHUSI B MHTEPECcax 3/I0pPOBOTO
u Oe3omacHOro obpasa >XKU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3I0pPOBBIO (30pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (u3HuecKas akKTHBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MTPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM IEATETEHOCTHIO;

6) Tpynosoro Bocnuranusi(JIP.06) — (OK 01, OK 04):

TOTOBHOCTH K TPYZY, OCO3HAHHE IIEHHOCTHU TPYAOJIOOUS, MHTEPEC K Pa3IMUHBIM cepam
MpoeCCUOHAIBHON AESTEIIbHOCTH, CBS3aHHBIM C MAaTEMAaTUKOW U €€ MPUIOKEHUSIMH, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U pearu3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIE TJIaHBl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4eckoMy oOpa3oBaHHUIO U
€caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOM HallpaBIECHHOCTH;

7) a3xoaorunyeckoro socnurauusi(JIP.07) — (OK 07):

c(hOPMHUPOBAHHOCTh DKOJIOTHYECKON KYyJIbTYphl, TOHMMAaHUE BJIMSIHHUS COIHAIBHO-
SKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHUE TPHUPOTHONM M COIMAIBHOM Cpeibl, OCO3HAHUE
100aTBHOTO XapaKTepa HKOJIOTHIECKUX MPOOIIeM, OpHEHTAITUS Ha TPUMEHEHHE MaTeMaTHYECKIX
3HAHW JJIs1 pEIIeHU 3a7a4 B 001aCTH OKpY>KaOIel cpeibl, IIIaHUPOBAHUE MTOCTYIIKOB U OLIEHKH
MX BO3MOXKHBIX TTOCJIEICTBUM JIJIsl OKPYXKAIOILEN CPebl;

8) nennocru Hayunoro nosnanusi(JIP.08) — (OK 02):

chOPMHUPOBAHHOCTh ~ MHPOBO33pPEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHSI HAYKH U OOIIECTBEHHOW MPAKTUKH, TOHUMAHUE MATEeMaTHYECKON HAyKU Kak chepbl
YEJIOBEUECKOW NESITEIbHOCTH, STANOB €€ Pa3BUTHS W 3HAYUMOCTHU ISl PA3BUTHSI ITUBUIIU3AIINH,
OBJIQJICHHE SI3BIKOM MATEMATHKUA MU MAaTEeMaTHYECKON KyIbTYypOil KaK CPEeICTBOM MO3HAHUS MHPA,
TOTOBHOCTh OCYHIECTBJIATh MPOEKTHYIO U MCCIIEI0OBATEIbCKYIO AEATEIbHOCTh HHINBUAYAJIBHO U
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B TpyIIIE.
B pesynbrare m3ydenuss «MaTeMaTUKW» Ha ypOBHE CPEAHEr0 OOIIEro oOpa3oBaHUS Y

oOyugaromierocst 0yaytr chopmupoBanbsl MeranpenMeTHbie pe3ynbraTsl (MP): mo3HaBarenbHBIC
YHHUBEpCaIbHBbIC Y4eOHBIC NEHCTBUS, KOMMYHHKATHBHBIC YHHBEpCAIbHBIC YUYCOHBIC EHCTBUS,
pETyIATUBHBIC YHUBEPCAIbHBIC YIeOHBIC ACHCTBHSI, COBMECTHAS IEATEIHHOCTD.

Ba3zosbie jJornueckue aeiicreust (MP.01) — (OK 01, OK07) kak yacTh mo3HaBaTeIbHBIX
YHUBEPCATbHBIX YU€OHBIX JICHCTBHIA:

BBISIBJISITH M XapaKTePU30BaTh CYIIECTBEHHbIE MPHU3HAKU MaTeMAaTUYECKUX OOBEKTOB,
MOHATHUM, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH OINpEACNCHUS TMOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHBI NpPH3HAK KIACCU(PUKANUUA, OCHOBAHUSA Ui 0000IIeHUs u
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A;

BOCIPUHHUMATh, (OPMYJIUPOBATH W TPEOOPA30BBIBATH CYKICHUS: YTBEPIAUTCIbHBIC H
OTpUIIATEIIbHBIC, SMHIYHBIC, YACTHBIC U OOIITUE, YCIIOBHBIC,

BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3W M MPOTHBOpeuus B (pakTax,
JMaHHBIX, HAOMIONEHHWSIX U  YTBEPXKICHHUSX, TMpeasaraTb KPUTEPUU Ui BBIABICHUS
3aKOHOMEPHOCTEH U POTUBOPEUHIA;

JieNlaTh BBIBOJBI C HCIOJIb30BAaHHWEM 3aKOHOB JIOTUKH, JCIYKTHUBHBIX M HHIYKTHBHBIX
YMO3aKJIFOUeHHU M, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSATENIBHO JI0Ka3aTEIbCTBA MATEMATUUYECKUX YTBEPKACHUH (TIPSMBIE U OT
MPOTUBHOTO), BBICTPAUBATh APTyMEHTAIMIO, MPUBOAUTH TPUMEPHl ©  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKJICHHSI U BHIBOJIBI;

BBIOMpATh crioco0 peleHus: yueOHoM 3a7jaun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS,
BbIOMpaTh HanboIee MOAXOISAIINN C YIETOM CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3zoBbie ucciaenoBarenbckue aeiictus (MP.02) — (OK 01,0K07) kak dactb
MO3HABATENbHBIX YHUBEPCATbHBIX YUEOHBIX JEHCTBHIA:

HCIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUI MHCTPYMEHT MO3HAHUS, (OPMYITHUPOBATH
BOIPOCHI, (DUKCUPYIOIIHME TMPOTUBOpPEUHEe, MpoOJieMy, yCTaHABIMBAaTh HMCKOMOE H JaHHOE,
(bopMHUpPOBATH TUTIOTE3Y, APT'YMEHTUPOBATH CBOIO MMO3HUIIMIO0, MHEHHUE,

MPOBOJIUTH  CAMOCTOSITENILHO  CIUITAHUPOBAHHBIM ~ DKCIMEPUMEHT, HCCJIEJAOBAHHE TIO
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SBJICHHS, IMPOIECCA, BBIIBICHHUIO
3aBUCHUMOCTEN MEXTy 00bEeKTaMu, SIBJICHUSIMH, TTPOIIECCAMU;

CaMoCTOSITENNEHO (OPMYIUPOBATh OOOOIIEHHS M BBIBOJBI TIO pe3yibTaTaM MPOBEICHHOTO
HaOIIO/IEHUs], UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3ylbTaTOB, BHIBOJAOB U
0000I1IEeHMI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIABUTATH MPEATMOIOKEHHS O
€ro pa3BUTHH B HOBBIX yCIOBHUSX.

Ymenusn padorars ¢ uapopmanueii (MP.03) — (OK 02) kak 4acTh MOo3HaBaTEIbHBIX
YHHUBEpPCAIbHBIX Y4EOHBIX NEHCTBHI:

BBISBJIATH Ne(UIUTH HHOOPMAIIUY, JAHHBIX, HEOOXOJUMBIX ISl OTBETA HAa BOMPOC M IS
pELIeHUs 3a1a4H;

BBHIOMpaTh HMHPOPMAIMIO W3 UCTOYHUKOB Ppa3NUYHBIX THUIIOB, aHAJU3UPOBATh,
CHUCTEeMAaTU3UpPOBAaTh U HMHTEPHPETUPOBATH HMH(POPMAIMIO PA3IHYHBIX BHIOB U  (QOpM
MIPE/ICTABJICHHS;

CTPYKTYPUPOBaTh HHPOPMAIIHIO, MPEICTABIIAT €€ B Pa3IMYHBIX (POpMax, UILTFOCTPUPOBATH
rpaduyecku;

OLICHMBATh HAAEKHOCTb HWH(POPMALMU IO CAMOCTOATEIbHO C(HOPMYINPOBAHHBIM
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KPUTEPUSIM.
Ymenusi oomenuss (MP.04) — (OK 05, OKO06) xak 4YacTh KOMMYHHKATHBHBIX
YHHUBEPCAJIbHBIX YUCOHBIX ACHCTBUIL:

BOCIIPUHUMATh U (OPMYJIHUPOBATH CYXXKICHHS B COOTBETCTBHH C YCIOBUSMH U LESIMH
oOLIeHMs], SICHO, TOYHO, 'PAMOTHO BBIpAXKaTb CBOIO TOYKY 3PEHHUS B YCTHBIX M IHMCBMEHHBIX
TEKCTax, 1aBaTh MNOSCHEHUS 110 X0y PELICHHUS 3a/1a4i, KOMMEHTHUPOBATh OJIYYEHHBIN PE3YyJIbTaT;

B X0/i€ OOCYXJEHHUS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMOW TeMbl, MPOOIEMBI,
pemaeMoi 3aJa4d, BbICKA3bIBaTh MJEH, HALCJICHHBIC HA MOMCK PEIICHMs, COMOCTAaBIATh CBOU
CYXKICHHS C CY)KIEHUSIMU IPYIMX YYaCTHHUKOB JAMANora, OOHapyXUBaTh pa3jivuude U CXOACTBO
MO3HILINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

MIPECTABIATh PE3Yy/NbTAaThl PELICHUS 3aJauyd, SKCIEPUMEHTAa, HUCCIIEJOBAHMS, IPOEKTA,
CaMOCTOSITENIbHO BBIOMPATh (POPMAT BBICTYIUICHHS C YY€TOM 3aJa4 MPE3EHTALNU U 0COOEHHOCTEN
ayJIUTOPUHU.

VYmenust camoopranmsamuu (MP.05) — (OK 03, OK06) kak yacTu perysisiTHBHBIX
YHHUBEpPCAIbHBIX Y4EOHBIX NEHCTBHI:

COCTaBJIATh IUIaH, ANTOPUTM PEUICHHs 3aJaud, BBIOMpATh CIOCOO pEIIEHUS C y4eTOM
UMEIOLINXCA PECypCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh M KOPPEKTUPOBATH
BapHaHThI PELIEHUI ¢ y4eTOM HOBOM MH(OpMALIUU.

Ymenus camokontpoJisi (MP.06) — (OK 03, OK04, OK06), npunstus ceds u qpyrux
KaK YacCTH PEryJISITUBHBIX YHUBEPCAJIbHBIX YUEOHBIX NEHCTBUI:

BJIJICTh HAaBBIKAMH TIO3HABATEIBHON Pe(PIIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX IEHCTBHIA U
MBICITUTENIBHBIX MTPOIIECCOB, UX PE3YJIBTATOB, BIaIE€Th CIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS
Ipoliecca U pe3yibTaTa peleHrs MaTeMaTUYeCKOM 3a1a4u;

IIPENBUJIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTH IIPH PELUICHMM 3a7a4d, BHOCHUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHHUBATh COOTBETCTBUE PE3yJIbTaTa II€JIU U YCIOBUSAM, OOBSACHATh IPUUUHBI JOCTHKEHUS
WIM HENOCTH)KEHHUS pe3yJbTaTOB JAESITEIbHOCTH, HAaxOJIUTh OIIMOKY, JaBaTh OLIEHKY
PUOOPETEHHOMY OIIBITY.

YMmenusi coBmecTHoii aesareabnocta (MP.07) — (OK 04,0K06):

MOHMMAaTh U MCIOJB30BaTh MPEUMYIIECTBA KOMAaHAHOM W MHIMBHUIYaJIbHOH pabOTHI MpH
pelieHH y4eOHBIX 3a/a4, NPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHu3allMl0 COBMECTHON paboOThI, paclpenensTh BHIbI paboT, JOrOBapHBAaThCs, OOCYXAATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHUS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B TPYMNMNOBBIX (opmax paboThl (0OCyXaeHHs, OOMEH MHEHUHU, "MO3TOBBHIE
HITYpMbI" ¥ UHBIE), BBIMOIHITH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOU JEHCTBUS C APYTUMU
YiIeHaMU KOMaH/Ibl, OLIEHMBAaTh KAayeCTBO CBOETO BKJIaJa B OOIIMN MPOAYKT MO KPUTEPUSIM,
c(OpMyJIMPOBAHHBIM YYAaCTHUKAMH B3aUMOJIEHCTBUS.

IIpeamMeTHbIe pe3yabTaThl OCBOCHUS 0a30BOT0 Kypca «MaTemMaTukay:
1) Ywucna v BBIYUCIICHUS:

I1P1) omepupoBaTh MOHATHUAMU: PAL[MOHAIBHOE M JEHCTBUTEIBHOE YHCIIO, HATYpaJbHOE,
[IEJIOE YMCIO0, OOBIKHOBEHHAs M JECATHYHAs JpoOb, MPOLEHTHI, HCMOJb30BATh NPU3HAKU
JEIUMOCTH LIETIBIX YHCeI, Pa3IoKEeHHEe YHCIia Ha MPOCThIE MHOXKHUTENH JJIsl PeLIeHUs 3a1a4;

[1P2) BbImONHATH apudMeTHdYecKue ONepaluyd C PAlUOHAIBHBIMU U JEWCTBUTEIbHBIMU
YHUCIIAMU;



I1P3) BBIMONHATE MPUOJIMKEHHBIE BBIUMCIIEHUS, UCIIOIb3Ysl paBWla OKPYIJIEHUs, AeaTh
IPUKUAKY U OLIEHKY pe3yJbTaTa BbIYUCICHUII;

[1P4) onepupoBaTh NOHATUSAMU: CTENEHD C LIENBIM IIOKA3aTEJIEM, CTENIEHD C PallMOHATIbHBIM
nokasareseM, CTaHjgaptHas ¢GopMma 3alucH JeHCTBUTENFHOTO 4YHCIA, KOPEHb HATypajlbHOU
CTETIEHH, UCIOJIb30BaTh MOIXOAANIYI0 (OPMY 3alMCH JIEHCTBUTENBHBIX YHCEN Ul PEIICHUS
IIPAKTUYECKUX 3a7a4 U MPEACTABICHUS JAHHBIX;

I1PS) onepupoBaTh NOHATUSAMHU: JiorapudM 4YMcIa, JECATUYHBIE U HaTypajbHbIE
Jorapu@Mel.

I1P6) omepupoBaTh MNOHATHSAMHU: CHUHYC, KOCHMHYC M TaHI€HC IIPOM3BOJIBHOTO YIJa,
UCTIOJIB30BAaTh 3aIMCh IPOU3BOJIBHOIO YIJla uepe3 0OpaTHbIe TPUTOHOMETPUYECKHE (DYHKIIHUH.

2) VYpaBHEHHs U HEPAaBEHCTBA:

[IP7) omnepupoBaTh MOHATUSMHU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO, IIEIIOE,
palMOHAIbHOE, UPPAL[MOHATIBHOE YPAaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUUYECKOE YPABHEHHUE;
BBINOJIHATH PE0OPa30BaHMsI TPUTOHOMETPUYECKUX BBIPAKCHUH U pellaTh TPUTOHOMETPUYECKUE
YPaBHEHHS;

[1P8) BBINOAHATH TNpeoOpa3oBaHMs LENbIX, pPALUOHAIBHBIX M HPPALUOHATIbHBIX
BBIPQXCHUM U PEIIaTh OCHOBHBIE TUIIBI LIENbIX, PALIMOHAIBHBIX U UPPALlMOHAJIbHBIX YPABHEHUN U
HEPABEHCTB;

[1P9) npumeHsTh CBOWCTBAa CTENEHM JUIsl MpeoOpa3oBaHUs BBIPAXKEHUMN, ONEPUPOBATH
MOHSTUSIMU: [T0KA3aTEIbHOE YPaBHEHUE U HEPABEHCTBO, PEILIaTh OCHOBHBIE THUIIbI I0KA3aTEIbHBIX
YpaBHEHUI U HEPABEHCTB;

I1P10) BbIMONHATE NpeoOpa30BaHMs BhIPAKEHUM, COAECpIKALIUX Jorapu(Mbl, ONEpUPOBATH
HOHATUAMM: JIOTApU(PMHUUYECKOE YpaBHEHHE M HEpPaBEHCTBO, pelIaTb OCHOBHBIC THUIIBI
Jorapu(pMHUECKUX YpaBHEHUN 1 HEPABEHCTB,;

IT1P11) Hax0AUTH pelIeHus MPOCTEHIINX TPUTOHOMETPUYECKHX HEPABEHCTB;

[1P12) omepupoBaTh MOHATUSAMH: CHUCTEMa JIMHEHHBIX YypaBHEHMH U €€ pelleHue,
MCIIOJIb30BaTh CUCTEMY JINHEWHBIX YPaBHEHUH JIJIs peleHHsl IPaKTUYEeCKUX 3a]1ay;

[1P13) HaxomuTh pemieHus MPOCTEHIIMX CHUCTEM U COBOKYHMHOCTEH palMOHaJIbHBIX
YpaBHEHUI U HEPABEHCTB;

[1P14) npuMeHATh ypaBHEHUS M HEPABEHCTBA JUIsl PEIIEHUs MAaTeMaTUYeCKUX 3a1ay U
3aJa4 U3 Pa3IUYHbIX 00JIacTel HAyKU U peasibHOU )KU3HH;

ITP15) MonenupoBaTh peajibHble CUTyalluU Ha SI3bIKE aareOphl, COCTABIATH BBIPAKCHMUS,
YPaBHEHHs, HEPABEHCTBA IO YCIOBUIO 3aJa4M, HCCIENOBaTh IOCTPOEHHBIE MOJEIN C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

3)®yHKUMH U TpadUKU:

[1P16) omnepupoBaTh NOHATUAMU: (PYHKUHSA, CHOCOOBI 3afaHust (QYHKIMH, 00JIacTb
oTpezieNieHus] U MHOKECTBO 3HaueHuM QyHKIUH, rpaduK GyHKIINHI, B3aUMHO 0OpaTHbIe (QYHKIUY;

[1P17) omepupoBaTh MOHATHUSAMHU: YETHOCTh M HEYETHOCTh (DYHKUUHU, HYIU (QYHKIUH,
IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

[TP18) ncnonp3oBatk rpaguky GyHKIMHI U1 pelIeHns] ypaBHEHUH;

CTPOUTH U YUTATh TPaPUKH JTUHEHHON QYHKIIUM, KBaIPAaTUIHON (HYHKIINHU, CTENEHHON (GyHKIUU
C LIEJIBIM TT0Ka3aTeleM;

[1P19) onepupoBaTh MOHATUAMU: MEepHOIUYECKast QYHKIHUS, TPOMEXKYTKH MOHOTOHHOCTH
(GYHKIMHM, TOYKM SKCTpeMyMma (YHKIMH, HauOoJblllee W HauMeHbIIee 3HauyeHUs (YHKIUU Ha
MIPOMEXKYTKE, UCTIOJIb30BaTh UX IS UCCIIEOBaHUS QYHKIIMH, 3aJaHHOU IrpaduKoM;

[1P20) omepupoBarh MOHATHSAMHU: TpaduKW TOKA3aTCIBHOW, JIOTApU(PMUUYECKON U
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TPUTOHOMETPUUECKUX (PYHKIUI, N300paXkaTh UX Ha KOOPIMHATHOMN IUIOCKOCTH U HCIOJIb30BATh
JUIsl pEIIEHUs] YPaBHEHUN U HEPABEHCTB;
[1P21) wu300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH TpadUKW JIMHEHHBIX ypaBHEHUH H
MCIIOJIb30BAaTh UX Ul PELLICHUSI CUCTEMBI JINHEWHBIX YpaBHEHU;
[1P22) ucnionb3oBaTh Tpaguky GyHKUUHN I UCCIEAOBAHUS POIIECCOB M 3aBUCUMOCTEN
IPY PELICHUH 33/1a4 U3 JPYTUX y4eOHBIX AUCLHUILIMH U PEabHOM KU3HH, BEIpaXkaTh popMysiaMu
3aBUCHUMOCTH MEKIy BEIUYHHAMHU.
4) Hauana MmaTeMaTH4€CKOro aHalIu3a:
[1P23) omepupoBaTh TOHATHSAMHU:  IOCIICIOBATEIBHOCTh, apupMeTHUYeCKas U
reoMeTpHUUEecKas IPOrpeccuu;
[1P24) oneprpoBaTh NOHATUAME: OECKOHEYHO YOBIBAIOIAsi T€OMETPUYECKast IPOrPECCHs,
cyMMa 0E€CKOHEYHO YOBIBAIOIICH T€OMETPHUECKOM MPOTPECCHH;
[1P25) 3anaBaTh MOCIEIOBATSILHOCTH PA3IMIHBIME CITIOCOOAMU;
[1P26) ucnonb3oBaTh CBOWCTBA IOCIEAOBATEIbLHOCTEH M NIpOrpeccuil Uil peleHHs
pEaNIbHBIX 3a]1a4 IPUKJIAJIHOTO XapaKTepa;
[1P27) onepupoBaThb NOHATHSAMM: HENpPEpbIBHAs (QYHKLUUSA, HPOU3BOJAHAS (DYHKIUH,
UCII0JIb30BaTh NT€OMETPUYECKUN U (PU3UUECKUI CMBICI TPOU3BOAHOM [l peLIeHus 3ajay;
[1P28) HaxomUTh NPOWU3ZBOAHBIC 3JIEMEHTAPHBIX (YHKIWN, BBIYUCISATH IPOU3BOHBIE
CYMMBI, IPOU3BEJCHUS], YACTHOT'O (DYHKIIUI;
[1P29) ncnonp3oBaTh MPOU3ZBOJAHYIO IJISl MCCIEAOBAaHUS (PYHKIMHM HA MOHOTOHHOCTH
AKCTPEMYMBI, IPUMEHSTH PE3YIIbTAThl UCCIEIOBAHMS K TOCTPOSHHIO IPa(hUKOB;
I1P30) wucnonb30BaTh MNPOU3BOJHYK JUISI HAXOXKJIEHHMsS HAWIY4IIEero pelieHus B
IIPUKIJIAIHBIX, B TOM YHCJIE COLMAIBHO-DKOHOMUYECKHX, 3a7ja4ax;
I1P31) onepupoBaTh MOHATUAMU: NIEPBOOOPA3HAs U UHTEIrpall, IOHUMATh F€OMETPHUECKUI
U QU3UYECKUI CMBICT MHTETpaa;
[1P32) HaxoauTh mepBOOOpa3HbIE HJIEMEHTAPHbIX (YHKUMH, BBIYUCIATH HHTErpal o
dbopmyne Hrrotona-Jleitbnmura;
[1P33) pemars mnpuxiIagHble 3a7add, B TOM YHCIE COLMAIBHO-3KOHOMHUYECKOTO U
(bu3nYECKOro XapakTepa, CpeCcTBaMi MaTeMaTUYECKOTO aHaIN3a.
5) MHoxecTBa M JIOTHKA!
I1P34) onepupoBaTh MOHATUSAMHU: MHOXKECTBO, OIEPAIIUH HAJ MHOKECTBAMU;
I1P35) ucnonb30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapar Uil ONMCAaHUS peabHbIX
ITP36) mporieccoB U SABICHUM, IPU PEIIEHUH 3a]1a4 U3 APYrUX Y4eOHBIX NPEIMETOB;
I1P37) onepupoBaTh MOHATUSAMU: ONpEEICHUE, TEOpeMa, CIeJCTBHE, 10Ka3aTeIbCTBO.
6) T['eomerpust:
[TP38) onepupoBaTh MOHITHUSIMU: TOYKA, MPsSIMasi, TNIOCKOCTb;
[1P39) npumeHSATH aKCHOMBI CTEPEOMETPUM M CIEACTBUS W3 HUX MPU pEIICHUU
FeOMETPUUECKUX 3ajay;
I1P40) omepupoBaTh HMOHATHAMM: MAPAJUIETBHOCTh M NMEPHEHIUKYISIPHOCTh MPSIMBIX U
IUIOCKOCTEH;
[1P41) xmaccupuUUpPOBaTh B3aUMHOE pACHOJOXKEHHE NPAMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE;
[1P42) onepupoBaTh MOHATHSAMH: ABYI'PAaHHBIM yroji, rpaHHd JBYTPaHHOrO yria, pedpo
JIBYTPAHHOI'O YIJIa, JIMHEMHBIN YTOJl ABYTPAaHHOTO yIJia, FpajyCHas Mepa ABYTPAHHOTO yIJa;
[1P43) onepupoBaThb NOHSTUAMU: MHOTOTPAHHUK, BBIMYKJIBIH M  HEBBITYKJIBIN
MHOT'OTPaHHMK, 2JIEMEHTBI MHOTOTPAHHUKA, TPABWIIBHBII MHOTOI'PDaHHUK;



[1P44) pacno3HaBaTb OCHOBHBIC BHABl MHOTOTPAHHUKOB (TIHpaMuaa, TMpU3Ma,
IPSIMOYTOJIBHBIN Napajuienenunen, Kyo);

[1P45) xnaccuduuupoBaTh MHOTOTPAHHUKH, BBIOMpAs OCHOBAHMS UIA KiacCU(UKALUU
(BBIIYKJIBIE M HEBBINYKJIBIE MHOTOIPDAHHUKH{, IPAaBUJIbHBIE MHOTOTPAHHUKH, IIpSIMbIE MU
HAKJIOHHBIE NPU3MBI, ITapalIesICUIIE bl );

I1P46) onepupoBaTh MOHATUAMU: CEKYILAs MNIOCKOCTh, CE4YEHUE MHOTOTPAHHUKOB;

[1P47) 00BsACHATD MPUHIUIIBI TOCTPOSHUS CEYCHHH, HCTIONB3YsI METOJ CIIC/IOB;

I1P48) cTpouTh cedeHHs MHOTOTPaHHUKOB METOJIOM CJIEIOB, BBIIIOJIHATH (BBIHOCHBIE)
IUIOCKUE YEPTEKU U3 PUCYHKOB IPOCTHIX 0OBEMHBIX (PUTYp: BUJ] CBEPXY, COOKY, CHHU3Y;

[1P49) pemarp 3aa4n HAa HAXOXJEHHE T€OMETPUUYECKHX BEIUYMH IO 0Opa3laM HIu
QIrOpuTMaM, IMPUMEHAS HU3BECTHBIE AHATUTHUUECKUE METOJbl IPU PEUIEHUM CTaHAapTHBIX
MaTEMaTUYECKUX 3aJad Ha BBIUMCICHHME PACCTOSHUN MEXIy IBYMS TOUKAMH, OT TOYKH 10
HPSIMOM, OT TOYKHU 0 IVIOCKOCTH, MEX1Y CKPELMBAIOLIUMUCS IPIMbIMU;

I1P50) pemarp 3a7auu Ha HaXOXKJEHHE TEOMETPUUYECKMX BEJIUYMH MO 0Opas3laM HIu
QIroOpuTMaM, INPUMEHSAS W3BECTHBIE AHATUTHUYECKHE METOIbl IPU PELICHUM CTaHApTHBIX
MaTEMaTUYECKUX 3a1a4 HAa BBIYHUCICHHUE YIJIOB MEXAY CKPELIMBAIOIIMMUCS NPSAMBIMH, MEXIY
IPSIMOM U TNIOCKOCTBIO, MEXAY IUIOCKOCTSIMH, JBYTPaHHBIX YIJIOB;

[1P51) BeUMCHATH 00BEMBI W IUIOMIAAM TOBEPXHOCTEH MHOTOIPAHHUKOB (TIpHU3Ma,
nUpaMusia) C MpUMEHEHUEM (OpMyJ, BBIUUCIATH COOTHOLICHHS MEXKIY IUIOIAIIMU
MOBEPXHOCTEN, 00bEMaMH 10I00HBIX MHOTOTPAaHHUKOB;

[1P52) onepupoBarh MOHATHSAMH: CUMMETPHUSL B IIPOCTPAHCTBE, LEHTP, OCh U IJIOCKOCTH
CUMMETpPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPHUHU (UTYPHI;

I1P53) wu3Bnekarb, MNpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTYpax, MPEJCTABICHHYIO Ha YepTeKaxX U PUCYHKaX;

[1P54) onepupoBaTh MOHATHAMM: LMJIMHIAPUYECKAas IOBEPXHOCTb, 0Opa3ymolue
WIMHAPUYECKON MOBEPXHOCTH, LIMIIMH/IP, KOHUYECKasi IOBEPXHOCTh, 00pa3yromue KOHUYeCKOH
MOBEPXHOCTH, KOHYC, chepruueckasi TOBEPXHOCTb;

[1P55) pacnioznaBaTh Tena BpaiieHus (IUIMHAP, KOHYC, cepa U map);

[1P56) 00BsACHATH CIOCOOBI MOTY4YEHHUS TEN BpaIlCHMUS,

[1P57) xnaccuduuupoBaTh B3aMMHOE PaCIIONoXKeHNe c(hephl U MITOCKOCTH;

I1P58) omepupoBaTh NOHATHSAMM: IIAPOBOM CETMEHT, OCHOBaHME CErMEHTa, BbHICOTA
CErMEHTA, IIapOBOil CJI0H, OCHOBAaHHUE IIAPOBOTO CJI0s1, BBICOTA IAPOBOTO CJI0s, IIAPOBOM CEKTOP;

I1P59) BbuncnATHE 00BEMBI U IJIOLIA/IN TTOBEPXHOCTEH TN BpallleHHsl, TeOMETPUUYECKHX Tell
C IpUMeHeHueM hopmy;

[1P60) onepupoBaTh MOHATUSMU: MHOTOTPAHHUK, BIIMCAHHBINA B cepy U OMHCAHHBII OKOJIO
cdepsl, cdepa, BIUCaHHAS] B MHOTOI'PaHHUK WJIHM TEJIO BpallleHUs;

[1P61) BBIYMCAATH COOTHOLIEHUS MEXIY IUIOMIAAAMU IOBEpPXHOCTEH U oObeMaMu
MOJOOHBIX TEJI;

[1P62) nzobpakath u3yyaeMble GUTYphl OT PYKH M C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX
MHCTPYMEHTOB;

I1P63) BBINOJIHATH (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX GUTYP:
BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUECHUs TeJl BpaIlCHUS;

[1P64) wu3BnekaTb, UWHTEPIPETHPOBATHL M  NpeoOpa3oBbIBaTh  HMHGMOpPMALHUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEICTABICHHYIO Ha YePTeKax U PUCYHKAX;

[1P65) onepupoBaTh NOHATHEM BEKTOP B IPOCTPAHCTBE;

[TP66) BBIMONHATH JNEHCTBUS CIIOKEHUS BEKTOPOB, BHIYUTAHHS BEKTOPOB M YMHOXKEHUS
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BEKTOpa Ha YUCII0, 00BACHATh, KAKUMU CBOMCTBAMM OHM 00JIaJatoT;

[1P67) npuMeHATh TpaBUJIO MapajlIeIeNNIEa;

[1P68) onepupoBaTh NOHATUSIMMU: AEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP, MOYJIb
BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YroJl MEXKIAY BEKTOPAMH, CKaJSIPHOE
IIPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI;

[1P69) HaxomuTh CyMMy BEKTOPOB M IIPOM3BEIEHUE BEKTOpA HAa YHUCIO, YTOJl MEXIy
BEKTOPAMH, CKaJSIPHOE IPOM3BEICHME, DPACKIAIBIBATE BEKTOP IO JBYM HEKOJUIMHEAPHBIM
BEKTOPAM;

[1P70) 3agaBaTh MJIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOW CHCTEME KOOPIUHAT;

[1P71) nmpuMeHSATH TeoMeTpHuecKue (HaKThI IS PEIICHHS CTEPEOMETPUYECKUX 3ajad,
IIPEANOJIAraloIMX HECKOJIbKO IIAroB PEIICHMs, €CIM YCIIOBUsS IPUMEHEHHMs 3aJlaHbl B SIBHOU
dopme;

[IP72) npumeHATh  OpOCTEHIIME  HPOrpaMMHBIE  CPEICTBA M BJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPY PEILICHUN CTEPEOMETPUUECKHX 3a/1a4;

I1P73) mpuBOAUTH MpPUMEPHl MaTeMaTHUECKUX 3aKOHOMEPHOCTEH B MPUPOJE U JKU3HHU,
pacro3HaBaTh MPOSIBICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE;

[1P74) npuMeHATh 10Jy4YeHHbIE 3HAaHUS Ha IPAKTHUKE: aHAIU3UPOBATh PeaJIbHbIC CUTYaLUU
U IPUMEHATH W3YYEHHbIC IIOHATUA B IIPOLECCE IIOMCKA pEHlIeHUs MAaTeMaTH4eCKH
c(hopMyJIMPOBAaHHON NPOOJIEMBI, MOJIEINPOBATh PEAJIBHBIE CUTYallUd Ha S3bIKE I'€OMETPHUH,
HCCJIEN0BATh IIOCTPOEHHBIE MOJEIN C MCIOJIb30BAHMEM TI'€OMETPUYECKHMX IOHATHU U TEOpEM,
ammapara anreOpbl, pemaTth NPaKTHIeCKUE 33a49H, CBI3aHHBIC C HAXOKICHUEM I€OMETPUIECKIX
BEJIMYHUH.

7) BeposITHOCTb M CTaTUCTHKA:

[1P75) untath U CTPOUTH TAOJIHUIIBI U TUATPAMMBIL;

[TP76) omnepupoBaTh MNOHITHUSIMHU: CpenHee apuUpMETHYEeCKoe, MeAunaHa, HauOoJblIee,
HauMEHbIIIEE 3HAYEHHUE, pa3MaxX MacCUBA YHCIIOBBIX JaHHBIX;

[1P77) oneprpoBaTh MOHATUSAMU: CIyYalHBINA SKCIIEPUMEHT (OIBIT) U CIIy4ailHOE COOBITHE,
AJIEMEHTapHOEe COOBITHE (PIEMEHTApPHBIA MCXO[) CIy4allHOrO OMbITa, HAXOJAUTh BEPOSITHOCTH B
OMbITaX ¢ PABHOBO3MOXKHBIMH CIy4allHBIMU COOBITHSIMH, HaXOJUTh U CPAaBHUBATh BEPOSITHOCTU
COOBITHI B U3YYEHHBIX CIy4YailHBIX 3KCIIEPUMEHTAX;

I1P78) naxomuTh U (GOpMyIUpPOBaTH COOBITHS: IEpecedeHHue U OOBEAMHEHHE JaHHBIX
COOBITHI, COOBITHE, TPOTUBOIIOJIOKHOE TAHHOMY COOBITHIO, MTOJIb30BAThHCS AUarpaMmaMu Jitiepa
U GOpMYJIOi CI0KEHUsI BEPOSITHOCTEN IPU PEIICHUH 3a/1a4;

I1P79) onepupoBaTh HOHATHSIMMU: YCIOBHAsI BEPOSATHOCTh, HE3aBUCUMBbIE COOBITHSI, HAXOIUTh
BEPOSITHOCTH C IIOMOIIBIO ITPaBUJIa YMHOXKEHUS, C TOMOIIBIO IEPEBA CIy4alHOIO OIBITA;

[1P80) npuMeHATh KOMOMHATOPHOE MPABUIIO YMHOKEHHUSI IIPU PELICHUH 3a]1ay;

[TP81) omepupoBaTh MOHATUSIMH: UCTIBITAHUE, HE3aBUCUMBIC UCTIBITAHUS, CEPHS UCTIBITAHUH,
ycrex W HeyJaada, HaXOJUTh BEPOSTHOCTH COOBITHMM B CEpUU HE3aBUCHUMBIX HCIBITAHUU 10
NEPBOTO ycIexa, HaXOAUTh BEPOSITHOCTU COOBITHI B Cepuy UCTIBITaHUM bepHyuy;

[1P82) omepupoBaTh MOHATHAMM: CllydailHas BEJWYHMHA, pACIpE/eieHUE BEpPOATHOCTEM,
Juarpamma pacipeeneHus..

I1P83) cpaBHMBaTh BEpOSITHOCTU 3HAYEHUH CITy4aifHOW BEJTMUMHBI MO PACIpPEACTICHUIO HITH
C IOMOIIBIO THarpamm;

[1P84) omepupoBaTh MOHATHEM MATEMATUYECKOTO OXUAAHUS, IPUBOIUTH MPUMEPHI, KaK
MIPUMEHSAETCS MAaTEMaTUYECKOE OXUAAHUE CIyYalHOW BEJIMYMHBI, HAXOIWTh MaTEMaTUYECKOE
OKHJAHME 110 TaHHOMY PaCIpPENEICHHUIO;
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[TP85) nmeTh mpeicTaBieHne 0 3aKOHE OOJIBIIINX YHUCETT;
[1P86) umeTh mpeicTaBieHue 0 HOPMAILHOM PACTIPEICIICHHH.

O6mue xkomrereHIMU, (opMHUpyeMble y OOYYalOIIUXCS B TIPOIECCE OCBOCHUS
JTUCUUIITMHBI «MaTeMaTuka:

OK 01 BeiOupare crmocoObl pemeHus 3aaad Mpo(ecCHOHATBHONW JIeATebHOCTH
IPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM

OK 02 Hcrnonb3oBaTh COBPEMEHHBIE CpPEJCTBA IIOWCKA, aHalIM3a M HMHTEPIpPETALUU
uHpopMalnu, ¥ UHPOPMAIIMOHHBIE TEXHOJIOTUHU JJISi BBIMOJHEHUS 3a7ad MpoecCHOHATbLHON
JEeSITEIIbHOCTH

OK 03. IInmanupoBaTh U peaTn30BBIBaTh COOCTBEHHOE MTPO(PECCHOHAILHOE U JIMYHOCTHOE
pa3BUTHE, TPEIIPUHUMATENBCKYIO JIEATEeIbHOCTh B MpOoQeccuOHANbHON cdepe, MCIOIb30BaTh
3HAHUS 0 NMPaBOBOW U (PMHAHCOBOM I'PAMOTHOCTH B PA3IMUHBIX KU3HEHHBIX CUTYalIHUSIX.

OK 04. Db dexTrBHO B3auMOACHCTBOBATH U PabOTATh B KOJUICKTUBE U KOMaH]IC

OK 05. Ocy1iecTBisiTh YCTHYIO M MHUCbMEHHYI0 KOMMYHHUKAILIMIO Ha TOCYIapCTBEHHOM
s3bike Poccuiickoit @enepaliiu ¢ y4eToM 0COOEHHOCTEH COLUAIbHOTO U KYJIbTYPHOTO KOHTEKCTa

OK 06. IIposBisATh TIpakJaHCKO-MATPUOTUYECKYIO MO3UIHMIO, JIEMOHCTPUPOBATH
OCO3HAHHOE TIOBEJICHUE HAa OCHOBE TPAAUIMOHHBIX POCCHUICKUX JTyXOBHO-HPABCTBEHHBIX
[EHHOCTEH, B TOM YHCJIE C yYETOM TapMOHM3AIMU MEKHAIMOHATBHBIX M MEXPEIUTHO3HBIX
OTHOUIICHU, TPUMEHSATH CTAHIaPThl aHTUKOPPYIIIUOHHOTO TIOBEICHUS

OK 07. CogeiicTBoBaTh COXPAHEHUIO OKpPY)XKAIOIIEH Cpelbl, pecypcocOepeKeHuto,
IPUMEHSTh 3HaHUS OO0 UW3MEHEHUU KIuMaTa, MPUHLUIBI OEepexJIMBOro IMpPOU3BOACTBA,
3 PEKTUBHO AEHCTBOBATH B UPE3BBIYANHBIX CUTYALIUSX.

B nensix moaroroBku odydaroniuxcsi K Oyaymieid mpoecCHOHaNBHON AEITENbHOCTH TIPH
M3Y4eHUU Y4eOHOM TUCIUIUIUHBI «MaTteMaTrkay 3akjaabiBaeTcsi OCHOBA At popmupoBanus [1K
B pamkax peanuzanuu OIIOII-II no cnemmansHOocTH 15.02.18 TexHuueckas skciutyatanus u
o0ciyuBaHUE pOOOTHU3NPOBAHHOTO MPOU3BOACTBA (TIO OTPACIISIM).

Koawb IIK HaumenoBanue IIK (B coorBerctBuu ¢ ®I'OC CIIO)
[IK 1.2. | Onpenensith  JCUCTBUTENBbHBIC 3HAYCHHUS KOHTPOJIHMPYEMBIX  IapameTpoB
MPEIMETOB TPYZa C UCIOJIb30BAHUEM CPEACTB U3MEPEHHUI.
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2. CTpyKTypa U coaep:kaHue 0011e00pa30BaTeJIbHOM TN CIUTIINHbBI

2.1. O0beM QMCHUIIMHBI K BHAbI YUeOHOI padoThI

Buna yueOHoii padoThl

Oovem ¢ uacax

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 340

B T.4.

OcHoOBHOe cojiep:KaHue 262
TEOPETUYECKOE 00yUeHHE 188(72+116)
NPaKTHYECKHE 3aHATHS 74(42+32)
ITpodeccroHaIbLHO-OPHEHTHPOBAHHOE COEPKAHME 70

BT. 4..

TEOPETHYECKOE 00yUCHUE 6(2+4)
NPaKTHYECKHE 3aHATHS 64 (20+44)
Koncyabranumn 2
IIpomexxkyTounasi arrecTaius (IK3aMeH) 6
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2.2. TemaTn4eckui IJIaH U coaecpkaHue NUCHUIIIMHBI

Kon Kon
HaumenoBanme pasieos u Tem Copep:xanue y4eOHOro MaTepnaJia (0CHOBHOe M IPO(hecCHOHAIBLHO-OPHEHTHPOBAHHOE), O6bem | 00pa3oBaTeaLHOIO q)OpanyeMbix
NPpAaKTUYECCKUE 3aHATHA qyacoB pesyJjabTaTra KOMIIETCHIINHU
drocC COo droc Cnio
1 2 3 4 5
| cemectp : Jiekuuu -74 4, npakTHYecKHe 3aHATHA — 624
Ocnoenoe cooepicanue
Beenenue. IloBTopenue | Coagep:kanue yueOHOro MaTepuaJia: 4
Kypca MareMaTuKd | KoMmOMHMpOBaHHOE 3aHSITHE 2
OCHOBHOM IIKOJIBI Llesnp u 3amaun MaTEMAaTUKU TIPU OCBOEHUH CHELUMAIBHOCTH. ba3oBble 3HAHUS U 2 JIP1JIP2 OK 01, OK 02,
YMEHHUS 110 MaTeMaTUKe B MPo(ecCHOHaANbHOMN U B TOBCEAHEBHON ACSITEILHOCTH. JIP3 JIP4 OK 03, OK 04,
JIPS JIP6 OK 05, OK 06
IIpakTHyeckoe 3aHsATHE 2 JIP7 JIP8 OK 07
BxoaHOM(CTapTOBBIN) KOHTPOIIb 2 MP1 MP2 MP3
MP4 MP5 MP6
MP7
[1P1-T1P2
Paznen 1. Unciia v BoIYMCIEHUS 42 JIP1JIP2 OK 01, OK 02,
Tema 1.1. Copep:xanue yueOHOr0 MaTepuaJa: 16 JIP3 JIP4 OK 03, OK 04,
Llensile u  panmoHaneHble | KOMOMHHPOBAHHOE 3aHSITHE 6 JIP5 JIP6 OK 05, OK 06
upcna.  JlefictButensbuble | 1.OOBIKHOBEHHBIE M JECATUYHBIE  JIPOOM,  HPOLEHTH,  OECKOHEYHBIE | 2 JIP7 JIP8 OK 07
gycna epHOJUYECKUE IPOOH. MP1 MP2 MP3 IK 1.2
2. ApudMeTudecKue oIepanu ¢ PAlUOHATBHBIMA YHCIaMH, peoOpa3oBaHUs MP4 MP5 MP6
YUCIOBBIX BbIpaxkeHuM. Harypanbuble u nensie yucna. [IpuszHaku aenumocTtu MP7
IIEJBIX YHCeT. [IP1-I1P6
3.[leiicTBuTenpHble  uyucia. PanuoHanbHBIE W UPpPAlMOHANBHBIE  YHCIA. 2
Apudmerndeckue oneparuu ¢ JeHCTBUTEILHBIMU YUCIAMHU.
4. TlpuOnwkeHHbIE BBIYUCIICHUS, MpaBUJA OKPYTJEHUS, MPHUKUAKA U OIEHKa 2
pe3yJibTaTa BEIYMCIECHUMN.
Ilpogheccuonanvno-opuenmuposannoe cooeprcanue 6
IlpakTHYecKkoe 3aHATHE
[Ipumenenne npoOeil M TPOIEHTOB IS PEIICHUS NPHKIATHBIX 3aqad W3 6
pa3IMYHBIX OTpaciell 3HAaHUW U peaJTbHOU KU3HU.
IIpakTHYeckoe 3aHATHE 4
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1. ApupmeTnueckue onepamyy ¢ 1eHCTBUTEIbHBIMHA YHCIAMU. 2
2. ITpuGnnKeHHbIe BEIYUCIICHHS.
Tema 1.2. Coaeprxanue yueOHOro MaTepuaJa: 22
KopHn, CTETIeHU u | KoMOMHHpOBaHHOE 3aHsITHE 12
norapudmel 1.Creniens ¢ nenbiM nmokazarenem. CtangaptHas GopMa 3aIucH ISHCTBUTEIILHOTO 2
qHca.
2. ApubmMernueckwii KOpeHb  HaTypajdbHOW  crerneHu. JleWcTBus ¢ 2
apu(pMETUYECKUMH KOPHSMHU HATypaJIbHOW CTETIEHHU.
3. Crenens ¢ 1ienbiM mokaszarenem. CtangapTHas popma 3amcu JeHCTBUTETEHOTO 2
qHca.
4.CrernieHb ¢ palmoOHAJIbLHBIM TTOKa3aTesieM. CBOMCTBA CTEIEHHU. 2
5. Jlorapudm uncna. JlecaTHUHBIC M HATYpaTbHBIC JIOTAPU(MBEIL. 4
IIpakTHYecKoe 3aHsATHE 10
1. Beluucnenue u cpaBHEHUE KOPHEW U CTETIEHEN. 4
2. Beruncnenue norapu@mos. 4
3.Mcnonb3oBanue mnoaxozsmeil (GopMel 3amucu JeMCTBUTENBHBIX YHCEN IS 2
peleHusl MPaKTUYECKUX 3a/1a4 U MPECTAaBICHUS JaHHBIX.
Tema 1.3. Coaep:xanue yueOHOro MmarepuaJa:
Tpuronomerpuieckue Kom0ununpoBanHoe 3aHsiTHe 2
bynxunn HHCIIOBOTO | 1 Cypyc, KOCHHYC M TAHI€HC YMCIIOBOTO APTYMEHTA. 2
aprymMeHtTa 2.ApKCHHYC, apKKOCHHYC, apKTaHT'€HC YUCIIOBOT'O apIyMEHTA.
IIpakTHyeckoe 3aHsATHE 2
Berunciienue TpUroHoMeTpruuecKuX (PYHKIMNA YUCIOBOTO apryMeHTa 2
Pa3nea 2. [IpsiMble H IJI0OCKOCTH B IPOCTPAHCTBE 24 JIP3 JIP5
Tema  2.1.  OcnosHble | CoaepkaHue y4eOHOI0 MaTepuaJa: 2 JIP6 JIP7
MIOHATUSA crepeomerpu. | KomOMHNpOBaHHOE 3aHATHE 2 MP1 MP2 OK 01. OK 03
Bzanmuoe  pacnonoxenue | 1.OcHOBHBIE MOHATHS cTepeoMeTpru. Touka, MpsMast, MIOCKOCTh, MPOCTPAHCTBO. 2 MP5 MP6 OK 04. OK 07
IPAMBIX U IITOCKOCTEH. [lonsiTne 00 aKCMOMATUYECKOM TOCTPOEHUU CTEPEOMETPUHU:  aKCHOMBI MP7 HI&I 2
CTEPEOMETPHUH U CIIEJCTBUS U3 HUX. HPf_f};%P@
2.B3auMHOE pacmojokKeHWe TMpSMBIX B MPOCTPAHCTBE: IEPECEKAIOIIUECS, [IP74

MmapaJiyiCJIbHBIC U CKPCIINBAOIINECCA IIPAMBIC.
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Tema 2.2. [TapannenbHOCTh

Conep:xanue yueOHOro MaTepuaJia:

NPSMBIX, IPAMOIN U KoMOnHMpoOBaHHOE 3aHATHE 6
IUIOCKOCTH, IJIOCKOCTEH. 1. TlapannenbHble NpsIMBIE B INPOCTPAHCTBE, NAPAJUIEIBHOCTb TPEX MPSIMBIX, 2
[apaJuIeIbHOCTD MPSAMOM M IUIOCKOCTU. YTJIbl C COHAIpPaBIECHHBIMUA CTOPOHAMH,
yroJl MeXIy IpsSMBIMU B IPOCTPAHCTBE.
2.ITapannensHOCTh  IJIOCKOCTEW:  MapajUleNbHble  IJIOCKOCTH,  CBOMCTBA 2
MapaJuIEeIbHBIX IJIOCKOCTEM.
3.Ilpocreiine mnpocTpaHCTBEHHbIE (UIYpbl Ha IUIOCKOCTH: TeTpa’ap, Kyo, 2
napaJiesienuInei, IOCTPOeHUE CeUEeHU.
Tema 2.3. Copep:xanue yueOHOro MaTepuasia: 16
[lepnenquKyISIpHOCTD Kom0uHnpoBanHoe 3aHsATHE 8
NPSMBIX, IPSAMOiA u | 1.IlepnennukynspHble NpsiMble B IMPOCTPAHCTBE, MpsMbIE MapajuleibHbIE U
IUIOCKOCTH, IJIOCKOCTEN. NEPIEHIUKYJIAPHBIE K IUIOCKOCTH, NMPU3HAK NEPIEHIAUKYJISIPHOCTH MPSAMON U 2
IUIOCKOCTH, TeOpeMa O MPsIMOM MEePHEeHIUKYIIPHOM MI0CKOCTH.
2.YT7Bl B IPOCTPAHCTBE: YTOJI MEXKY MPSIMOH U IJIOCKOCTHIO, IBYTPAHHBIN YTOJI, 2
JIMHEUHBIN YroJl ABYTPAHHOIO yria.
3.IleprieHAUKYNIAp W HAKIOHHBIC: PACCTOSHHE OT TOYKH [0 TUIOCKOCTH,
paccTosiHUE OT MPSAMOMN J0 MIIOCKOCTH, IPOEKIHs (GUTyphI HA TIIOCKOCTb. 2
4 1lepneHAUKYISPHOCTh IUIOCKOCTEM: NpU3HAK NEPIEeHIUKYISIPHOCTH JBYX 2
mockocTeil. Teopema 0 Tpex NepneHANKYIsIpax.
Ilpogpeccuonanvno-opuenmupogannoe cooepicanue 6
IIpakTHyeckoe 3aHsATHE
1.AkcuoMbl crepeomerpuu. lleprneHauKyIsspHOCTH MNPSAMOM M IUIOCKOCTH, 2
napajyiebHOCTb JIBYX MPSIMBIX, MEePIEeHIUKYISPHBIX IJIOCKOCTH,
MIEPIEHIUKYJIAPHOCTh IUIOCKOCTEN. PacnoniokeHne mnpsMbIX M IUIOCKOCTEH B
OKpY’KaloIlleM Mupe (IpUpoJie, apXUTEKTYpe, TEXHUKE).
2-3.Pemenue IIPAKTUKO-OPUEHTHPOBAHHBIX 3aj1a4 «[TapannensHeie, 4
MEPIEeHIUKYJIIPHBIE, CKPEIIUBAIOIINECS TPSIMbIE)
IMpakTHyeckoe 3aHATHE 2
KonTtpoJuabHnasi pabora: «IIpsimMble U INIOCKOCTH B IPOCTPAHCTBEY.
Pa3nen 3. BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE 16 JIP3 JIP5 OK 02, OK 03,
Tema 3.1. Coaeprxanue yueOHOro MaTepuaJa: 4 JIP6 JIP7 OK 04, OK 07
KoMGHHMpOBaHHOE 3aHSITHE 4 JIP8 11K1.2
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BexTop Ha minockoctu u B | 1. Bektop Ha miockoctu U B npoctpaHcTBe. ClI0kKEHNE U BBIYUTAHHE BEKTOPOB. 2 MP1 MP2 MP3
HIPOCTPaHCTBE YMHOkKEHNE BEKTOpa Ha YUCII0. Pa3noskeHne BEKTOpa 110 TpeM HEKOMIUIaHAPHBIM MP5 MP6
BekTopam. [IpaBuiio napamienenunena. MP7
2. Pemenue 3amay, CBA3aHHBIX C MPUMEHEHHEM NPABUIT JICHCTBUI C BEKTOPAMH. 2 [P65-11P70
Tema 3.2. Conep:kaHue y4eOHOIro MaTepuaJa: 6
IIpsamoyronsnas  cucrema | KoMOuHMpPOBaHHOE 3aHATHE 6
KoopAuHAT B pocTpancTBe | 1.[IpsmoyrosibpHas cucteMa KOOpAMHAT B MpocTpaHcTBe. KoopanHaTel BEKTOpA. 2
[Ipocreiiue 3agaun B KOOpAMHATAX.
2. Yron Mexay BekTopamu. CKalsipHOE TPOHU3BEICHIE BEKTOPOB.
3.Bbluuciienne yrioB Mexay HOpAMbIMH M IUIockocTsMH. KoopaunatHO- 2
BEKTOPHBIN METOJ] IPU PELIEHUH F€OMETPUUECKUX 3a/1au.
Tema 3.3 Ilpogheccuonanvno-opuenmuposannoe cooepicanue 4
[TpakTuko- IIpakTHyeckoe 3aHsATHE
OpPUCHTHUPOBAHHBIC 3adaud | KoopauHaTHas MJIOCKOCTh. BeIuKcieHne pacCTOSHUM U IUIOMAAEH HA TIIIOCKOCTH. 4
Ha KOOpAWHATHOW | KoJn4ecTBEeHHbIC pacueThl
IJIOCKOCTH
Tema 3.4.. Pemenue 3agau. | ConepskaHue yueOHOro MatepuaJa: 2
KoopaunaTsl 1 BEKTOpHI. IIpakTHyeckoe 3aHATHE 2
KonTtpouabnas padora: «KoopauHaThl U BEKTOPBI».
Pa3nen 4. YpaBHeHusi M HEpaBEeHCTBA 38 JIP1JIP2
Tema 4.1 Coaepxkanue yueOHOro MaTepuaJa: 8 JIP3 JIP4
Toxnecta u | IlpakTuyeckoe 3aHsITHE 8 JIP5 JIP6
TOXK/IECTBEHHbIE 1 IIpeoGpa3zoBanue anreOGpandecKuX BhIPAKEHHH. 4 JIP7 JIP8
npeodpa3OBaHHs 2.ITpeoOpa3oBanue parMOHATBHBIX, HPPAITMOHAIBHBIX M CTETICHHBIX BBIPAKESHHH. MP1 MP2 MP3 OK 01, OK 02,
[IpeoOpa3oBaHre BbIpaXEHUH, COAEpPXKAIIUX CTENEHH C pallOHAIbHBIM MPp4 ﬁgg MP6 OK 03, OK 04,
MI0Ka3aTelIeM. [IP7-TIP15 OK 05, OK 06
3. IlpeoOpa3zoBanue MoKa3zaTeNbHBIX U JOTAPU(PMUIECKUX BBIPAKCHHM. 4 OK 07
Coaeprxanue yueOHOro MaTepuaJa: 4 TK1.2
Tema 4.2. IIpeobpa3oBaHue | KoMGHHHPOBAHHOE 3aHSITHE 4
TPUTOHOMETPUICCKUX [TpeoOpaszoBanue TPUTOHOMETPHUICCKHIX BBIPAXKCHHH. OcHoBHbIE
BBIPAKCHUH TPUTOHOMETpUYECKHE (HOPMYJIBL.
Tema 4.3. Conep:xaHue yueOHOro MaTepuasa: 26

YpaBHEHMs U HEPABEHCTBA
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KOMﬁI/IHI/IPOBaHHOQ 3aHATHE

14

1. YpaBHeHue, kopeHb ypaBHeHHUs. HepaBeHCTBO, pellieHre HepaBeHCTBa. MeToj
uHTepBasioB. Pemenue wenbix U IpOOHO-pallMOHANBHBIX  YPAaBHEHUH W
HEPaBEHCTB.

2. PelieHre TpPUTOHOMETPUYECKUX YPABHEHUM.

3.IIpumepbl TPUTOHOMETPUUECKIX HEPABEHCTB.

4. [lokaszarenbHble ypaBHEHUS U HEPABEHCTBA.

5. Jlorapudmudeckue ypaBHEHHs] 1 HEPABEHCTBA.

6.CucreMbl JNMHEMHBIX ypaBHEHHMH. PerieHue npukiagHbIX 3a4ad C INOMOIIbIO
CUCTEMBI JINHEWHBIX YPAaBHEHUM.

7. CucTeMsl 1 COBOKYITHOCTH pallMOHAJIbHBIX ypaBHCHI/Iﬁ N HCPAaBCHCTB.

NININN B

Ilpogheccuonanvno-opuenmuposannoe cooeprcanue

KOMﬁI/IHI/IPOBaHHOC 3aHATHE

HpI/IMeHCHI/Ie ypaBHeHHfI, CUCTCM M HCPABCHCTB K PCHICHHUIO MATCMATHYCCKHX
3aa4 1 3a/1a4 U3 pas3JIMIHbIX oOmacrei HAayYKHU U peanLHoﬁ JKH3HHU.

Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue

HpaKTI/I‘leCKOC 3aHATHE

1. [IpumeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MAaTeMaTHUYECKUX 3a/1ad U
3aJ]a4u U3 pa3IMyuHBIX 00JacTell HAyKU U peabHOM KU3HU.

IIpakTHYecKoe 3aHATHE

Pemenue TpuroHoMeTpUYECKUX, MOKa3aTENIbHbIX, JOTAPUPMUUECKUX YpaBHEHHM
U HEPaBEHCTB.

Pa3pgen 5.

DOYyHKUMH U TPaPUKHU

12u3
20

Tema 5.1
DyHKIMA U €€ CBOMCTBA

Conep:kanue y4yeOHOro MaTepuaJa:

KomOnHnpoBaHHoe 3aHsAITHE

1.®yukuus, cnocoOsl 3ananus GpyHkuuu. ['paduk ¢pyHkun. Bzaumuo oOparHbie
¢ynkuun. OOnacTe oOIpeneNeHuss ¥ MHOXKECTBO 3HadeHMH ¢yHkuuu. Hymn
¢byHkuuu. IIpoMexyTku 3HAKONOCTOSHCTBA. YUeTHble M HEUYETHbIE (DYHKIUH.
2 Ilepuopnueckrie  pynkumu.  I[IpoMexyTKM  MOHOTOHHOCTH  (DYHKIIUH.
MaxkcumymMbl 1 MUHUMYMBI (yHKuuu. HaunOosbinee n HanMmeHblllee 3HAYEHUE
(YHKIMU Ha TPOMEKYTKE.

Tema5.2.

Conep:kanue y4e0OHOIro MaTepuaJa:

JIP1JIP2
JIP3 JIP4
JIPS JIP6
JIP7 JIP8
MP1 MP2 MP3
MP4 MP5 MP6
MP7
[TP16-11P22

OK 01, OK 02,

OK 03, OK 04,

OK 05, OK 06
OK 07
I1K1.2
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CrenenHast QyHKITHS IIpakTuyeckoe 3aHATHE 4
CrenenHass (yHKIMS C HAaTypaJbHBIM M IIeJBIM IOKa3aTeneMm. Ee cBoiicTBa u 4
rpa¢uk. CBoiicTBa 1 rpaduK KOPHS N-0i CTETICHH.
Tema 5.3. Coaep:xaHue y4eOHOro MaTepuasa: 4
Tpuronomerpudeckue Kom0OuHnpoBanHoe 3aHsATHE 4
Gynxuum Tpuronomerpuueckass  OKPYKHOCTb,  ONpPEAEICHUE  TPUTOHOMETPUUYECKUX 2
(YHKIMH YMCIOBOTO apryMEHTA.
Tpuronomerpuieckue (yHKINH, UX CBOMCTBA U TPauKH. 2
Coaep:xaHue y4eOHOro MaTepuasa: 2
Tema 5.4. IpakTHyeckoe 3aHsATHE 2
IoxasarenbHas 1 [TokazarenbHas u norapudmuueckas GyHKIUU, KX CBOMCTBA U TPadUKH. 2
norapudMudecKas GyHKIIHI JA®K (BbIcTaBJ/IeHHE OLIEHOK IO CpeHeMYy 0aJL1y).
Hroro 3a nepsslii cemectp: | 136 u
Il cemecTp : Jeknuu -120 4, npakTHYeCKHe 3aHATHS — 764, KOHCYJIbTAIMH — 24, IK3aMeH — 64.
Paznen 5. @®ynknum u rpaguku (MpoJoJKeHue) 8 wm3 JIP1JIP2 OK 01, OK 02,
20 JIP3 JIP4 OK 03, OK 04,
Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue 6 JIPS JIP6 OK 05, OK 06
Tema 5.5. IIpakTHyeckoe 3ansiTue JIP7 JIP8 OK 07
Vcnonb3osanne  rpaduKoB [ Jenonpsopanne rpadukoB GyHKIMI 1A pEIICHHS YpABHEHNM W TMHEHHBIX | 4 MP1 MP2 MP3 [IK1.2
GyHKUMA s PelICHHUS | Lperen MP4 MP5 MP6
3afad 2. Hcnonb3oBanue TrpaduKoB (YHKIUA Ui WCCIENOBAaHHUS MPOIECCOB U 2 MP7
3aBHCUMOCTEH, KOTOPbIEe BO3HUKAIOT NMPH PEIICHUH 33Jad U3 JAPYIHX Y4eOHBIX [IP16-T1P22
MPEIMETOB U PEATbHOMN )KU3HM.
IMpakTHyeckoe 3aHATHE 2
KonTponbHas pabota «OyHKIIMN U TpaQUKN». 2
Pa3nen 6. Hauajia MaTeMaTH4YeCKOr0 aHAJIH3a 66 JIP1JIP2 OK 01, OK 02,
Tema 6.1. Conep:xanne yueGHOr0 MaTepHAaJIa: 4 JIP3 JIP4 OK 03, OK 04,
[TocnenoBarenbHOCTH KomOunHnpoBaHHoOe 3aHATHE 4 JIPS JIP6 OK 05, OK 06
ITocnenoBaTeabHOCTH, CIIOCOOBI 3aaHUs MOCIEIOBaTENLHOCTEH. MOHOTOHHEIE 4 JIP7 JIP8 OK 07
IIOCJIEJ0BATEIBHOCTH. MPL'MP2 MP3 1IK1.2
MP4 MP5 MP6
Tema 6.2. Conep:xanue yueOHOro MaTepuasia: 2 MP7
KoMmOnHnpoBaHHoOe 3aHsITHE 2
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Apudmernueckas u | Apudmernueckass U TeoOMETpHUECcKass Nporpeccud. beckoHewuHo yObIBaromas 2
reoMeTprudecKast reoMmerpuueckas nporpeccus. CyMma 6€CKOHEUHO YOBIBAOIIEH FreOMETPUUECKOM
IPOrPECCUU IIPOrPECCUHU.
Tema 6.3. Conep:kaHue y4eOHOIro MaTepuaJa: 6
Cl10KHBIE POIIEHTHI Kom0OuHnpoBanHoe 3aHsiTHE 4
dopMyiia CI0KHBIX IPOUEHTOB. MCIIonb30BaHNne NPOTPECCUH IS pELICHUS 3a]ay. 4
Ilpogpeccuonanvrno-opuenmupogannoe cooepicanue 2
IIpakTHYeckKoe 3aHATHE
Hcnonp30BaHne NOPOrpeccHM JUIsl PEUIeHMs] pealbHbIX 3a/1ad MPUKIATHOIO 2
Xapakrepa.
Tema 6.4. Copep:xanue yueOHOro MarepuaJa: 2
Ilonarue o HenpepbiBHOCTH | KOMOMHMpPOBaHHOE 3aHSITHE 2
Gynxuum. Meron | HenpepbiBHbIe QYHKIMHA. METOI HHTEPBAIOB ISl PEIICHHS HEPABEHCTB. 2
UHTEPBAJIOB
Tema 6.5. Copep:xanue yueOHOro MaTepuaJia: 10
ITpousBoanas GpyHkunn Kom0uHnpoBanHoe 3aHAATHE 6
[TpousBonHas ¢pyHkuuu. ['eomerpuueckuii 1 Gpu3nYecKuii CMBICI IPOU3BOIHOM. 2
[Ipon3BonHbIe AneMeHTapHbIX (QyHKIHUNA. DOpMysbl HAXO0XKAECHUS TPOU3BOAHON 4
CYMMBI, IPOU3BEICHUS U YACTHOT'O (DYHKIIMH.
IIpakTHyeckoe 3aHsATHE 4
VYpaBHeHHEe KacaTenbHOU K TpaduKy G yHKITUH. 2
Brruucnenne npou3BoAHBIX (PYHKITUH. 2
Tema 6.6. Coaepxanue yueOHOro MaTepuaJa: 12
[Tpumenenne npousBogHol | KoMOMHHpPOBaHHOE 3aHATHE 12
[IpuMeHeHHe TNPOU3BOAHON K HCCIENOBAaHUIO (DYHKIMH HAa MOHOTOHHOCTH MU 4
9KCTPEMYMBI.
Haxoxxaenre HanOoJIbIIero ¥ HAMMEHbIIEero 3Ha4eHus1 (yHKIIMU Ha OTpe3Ke. 4
[IpumeHeHne TNPOM3BOMHOM A1 HAXOXACHHWS HAWIYYIIEro peUIeHHs B 4
MPUKJIAJHBIX 3a/Jadyax, JUid OIpeleleHHs] CKOPOCTH TMpolecca, 3aJaHHOTO
¢dbopmysoi uinu rpaduxom.
Tema 6.7. Coaep:xaHue y4eOHOro MaTepuasa: 4
Uccrnenoanne ¢yHkuuii u | [IpakTH4eckoe 3aHsATHE 4
IIOCTPOEHHE TPA(YUKOB. WccnenoBanue GhyHKIMM HA MOHOTOHHOCTD U TTIOCTPOEHHE TPa(HKOB. 4
Tema 6.8. Coaeprxanue yuyeOHOIro MaTepuaJa : 2
IlpakTHYeckoe 3aHsATHE 2

[1P23-I1P33
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Haubonpmee v Hanmenbiiee | Haxoxaenue  HamOoNbIIET0O W HAaUMEHBILIETO  3HAYCHUU 2
3HAYEHUS MCIOJIb30BaHUEM arfapaTa MaTeMaTH4eCcKoro aHaau3a.
GbyHKIHN.
Tema 6.9. Ilpogheccuonanvno-opuenmuposannoe cooeprycanue 6
Haxoxnenue IIpakTH4YecKoe 3aHATHE
ONTHUMAJIBHOrO pe3yiibTaTta | HaummeHnbliee M HauOoJbIee 3HauYeHue (yHKITHH. 6
C MTOMOIIBIO TIPOU3BOTHON B
MPAKTHYECKHX 3a7a4ax.
Tema 6.10. Coaep:xaHue yueOHOro MaTepuasa:; 2
Pemienne 3aj1au. | [lpakTHyecKoe 3aHsITHE 2
ITpousponnas ¢ynkuuu, ee | KonrpoJbHuas padora «[Ipous3BoaHas QyHKIIA» 2
NpPUMEHEHHE
Tema 6.11. Conep:xaHue yueOHOro MaTepuaJa:; 6
KomOnHnpoBaHHoe 3aHsITHE 4
IlepBoobpasHast GyHKIMK ITepoo6paznas. TabmuIa mepBoOOPa3HLIX. 4
IIpakTHyeckoe 3aHsATHE 2
Beruuciienue nepBooOpa3HbIX yHKIMH 2
Tema 6.12. Conep:xanue yueOHOro MaTepuasa:; 10
Hurerpan 151 cro | KomOuHupoBaHHoe 3aHsiTHE 4
[IPUMEHEHUE WuTerpain, ero reomeTpuyeckuil 1 GU3NYECKUil CMBICIL. 2
Beruucnenue unterpana no gopmyne Herorona-JleiiOHuma. 2
Ilpogpeccuonanvno-opuenmupogannoe cooepicanue 4
IIpakTHyeckoe 3aHATHE
Pemenne 3amau Ha NpUMEHEHHWE HHTerpaja il BBIYUCICHUS (U3NYECKUX 4
BEJIMYHH U IUIOIIAAeH
IMpakTuyeckoe 3aHATHE 2
Kourpoabsnas padora «IleppooOpa3Hast u mHTErpa» 2
Pa3nes 7. MHOTOrpaHHHUKH U Tesla BPALCHHS. 70 JIP1JIP2
Tema 7.1. Coaep:xaHue yueOHOro MaTepuasa: 2 JIP3 JIP4 OK 01, OK 02,
Bepumnsl, pebpa, rpanu | KoMGHHHPOBaHHOE 3aHATHE 2 JIPS JIP6 OK 03, OK 04,
MHOTOTpaHHHKA [ToHATHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIpDAaHHMKA, BBITYKJIbIE H 2 JIP7 JIP8 OK 05, OK 06
HEBBIMYKJIbIE MHOTOTPAHHUKH, Pa3BEPTKa MHOTOIPAHHHKA. MP1 MP2 MP3 OK 07
Tema 7.2. Ilpusma, eec | Cogepsanue yueOHOI0 MaTepHAJIA; 4 MP4 MP5 MP6 MK 1.2
cocrapisirone. Ilpsamas u | KomOMHHpOBaHHOE 3aHATHE 4 MP7
nIpaBUJIbHAs npusmel. | [Ipu3ma: n-yrojibHast mpu3Ma, rpaHd U OCHOBAHMUSI IIPU3MBI, IPSAMAsi U HAKIOHHAs 2 I1P38-11P64
[Tapajurenenumnern, Ky0. | mpu3Mbl, 6OKOBas U MOJIHAS TOBEPXHOCTH NPU3MBI.
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bokosasg " noJjHas
TTOBEPXHOCTb MPU3MBI.

[Tapannenenumnen, NpsaMOyroJibHbIN NTapauIeICIUIIE] U €r0 CBOMCTBA.

Tema 7.3. Coaeprxanue yueOHOro MaTepuaJia 4
[Tupamupa, ec | KomOMHHMpOBaHHOE 3aHATHE 4
COCTaBJIAIOMIHXC. [Mupamupia: n-yroipHas MHpamMHa, TPAaHH ¥ OCHOBaHHME NMHUPAMHIbI, OOKOBas U 4
IIpaBunbHast nupaMua. | moJaHas MOBEPXHOCTb MUpaMUAbI, IPaBUIbHASI U YCCUCHHAA MUpaMHuaa.
VYceuennas nupaMuza.
bokoBas u [IOJIHAst
IIOBEPXHOCTh NTUPAMU/IBL.
Tema 7.4. Copep:xanue yueOHOro MaTepuasia: 8
Cummerpust B KyOe, | KomOuHHpOBaHHOE 3aHITHE 8
napajjienenuneae, npusMe, | JneMeHTsl Opu3Mbl U nupamuabl. [IpaBUiIbHbIE MHOTOTPAHHUKH: IOHATHE 2
nupaMuzacC. [IpaBunbHBIE IIPaBAJIBHOIO MHOI'OTPAHHMKA, IpaBUJIbHASA NpHU3Ma W IMpaBUIbHAs IHMpPaMHIA,
MHOT'OTPaHHUKH, UX | MpaBUJIbHAsI TPEYroJibHAs MMPaMUJa U IPaBUIbHBINA TETpa’ap, KyO.
CBOWCTBA. IIpenacraBnenue O MNpPaBWIBHBIX MHOTOTPAHHUKAX: OKTa’Ap, MAOAEKAdAP U 2
ukocadap. CedyeHus NpU3Mbl U TUPAMHUJBL.
Ceuenus npu3Mbl M MUPAMUIBIL. 2
CumMeTrpusi B MPOCTPAHCTBE: CHUMMETPHUS OTHOCUTEIIBHO TOYKH, MPSIMOH, 2
IUDIOCKOCTH.  OJIEMEHTBl CHUMMETPUM B NHpaMUAAX, Mapajulesenunenax,
IIPaBUJIbHBIX MHOIOTPaHHUKAX.
Tema 7.5. Ilpogpeccuonanvno-opuenmuposannoe cooepicanue 6
IIpumepsr  cummerpuii B | [lpakTHyecKoe 3aHsATHE 6
npodeccun CummeTpus B IpUpoJIe, apXUTEKTYype, TEXHUKE, B ObITY. [Ipumepsl cumMmmeTpuii B 6
npodeccun.
Tema 7.6 Coaeprxanue yueOHOro MaTepuaJa: 12
Beruncnenune asieMeHTOB | IIpogheccuonanvrno-opuenmuposannoe cooepricanue 8
MHOT'OI'PAHHUKOB IIpakTHYecKoe 3aHATHE
Beruuciienue 31eMeHTOB MHOTOIPaHHHUKOB: pedpa, TMaroHaju, yribl. 4
[Tnomans GOKOBOM TOBEPXHOCTH M IOJIHOM TMOBEPXHOCTH MPSIMOW MPU3MBIL, 2
IO b OCHOBAHMM, TeOpeMa 0 GOKOBON MOBEPXHOCTH NMPSIMON MPU3MBI.
[Tnomans OOKOBOM MOBEPXHOCTH U MOBEPXHOCTH MPAaBWIBHONH MUPAMUIBL, 2
TeopeMa O IJIOLIAAU YCEUCHHOU TUPaMUBbL.
IIpakTHYecKkoe 3aHsATHE 4
ITocTpoeHue ceyeHuli MHOTOIPAHHUKOB 4
Tema 7.7. Coaeprxanue yueOHOro MaTepuaJa: 6
Ionsitue 06 06beme. O0OBbeM | KOMOMHHPOBAHHOE 3aHATHE 2
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IIAPaMUJBL, IPU3MBI. [Tonsarue 06 o6veme. OOBEM NMUPAMUIBI, TIPUIMBIL. 2
Ilpogheccuonanvno-opuenmuposannoe cooeprycanue 4
IIpakTHYeckoe 3aHsATHE
Beruuciienue 065eMOB IPU3MbI M TUPAMUIbI 4
Tema 7.8. Coaeprxanue yueOHOro MaTepuaJa: 2
[ToxoOubIEe Tela B | KoMOMHMpOBaHHOE 3aHATHE 2
POCTPAHCTBE IlonoGHble Tema B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOIIAISIMU 2
MOBEPXHOCTEH, 00beMaMy MOJOOHBIX TEJL.
Tema 7.9. Copep:xanue yueOHOro MaTepuasia: 4
Hununap, cro | KomOuHnpoBanHoe 3aHsATHE 4
cocrapistome.  Ceyenue | [{unuuapuyeckas MOBEPXHOCTh, O0pa3yIOIIUe HIMHIPUYCCKON TOBEPXHOCTH, 4
OUIMHIPA OCh IWIMHIApUYECKOM moBepxHocTU. LunuHap: ocHoBaHust U OokoBast
MIOBEPXHOCTb, 00pa3ymolas U OCh, IUIONAb OOKOBOM W IMOJIHOW MOBEPXHOCTH.
Ceuenus uwmnuHApa (MapajuieIbHO W MEPIEHIUKYIspHO ocH).Pa3Beprka
LMJIMHApA.
Tema 7.10. Conep:xaHue yueOHOro MaTepuasa:; 4
Konyc, ero cocrapnsromue. | KoMOMHUpOBaHHOE 3aHsATHE 4
Ceuenne xonyca Konnueckass moBepXHOCTb, 0Opa3yroliMe KOHMYECKOW IOBEPXHOCTH, OCbhb U 4
BEpIINHA KOHMYECKOM oBepXHOCTH. KOHYC: OCHOBaHUME U BepIlIMHA, 00pa3yroIias
U OCb, IJIOMIA/1b OOKOBOM 1 MOIHOI noBepxHocTH. CevueHus KoHyca (mapaienbHo
U epIEeHUKYIIsIpHO ocH).Pa3BepTka KoHyca
Tema 7.11. Coaepxanue yueOHOro MaTepuaJa: 2
Vceuennnlii konyc. Ceuenne | KomGuHHpPOBaHHOE 3aHSATHE 2
YCEUEHHOr0 KOHyca YceueHHbI KOHYC: 00pa3yrolue 1 BbICOTa, OCHOBAHUS U OOKOBAasi TOBEPXHOCTb. 2
CeueHne yCeUeHHOr0 KOHycCa
Tema 7.12. Coaeprxanue yueOHOro MaTepuaJa: 6
[Tap u cdepa, ux ceueHus KomOuHMpoOBaHHOE 3aHsITHE 6
Cdhepa u map: I1eHTp, paauyc, AUAMETp, IUIOLAJb IOBEPXHOCTU CQEPBI. 4
B3aumnoe pacnionoxenue cepsl U MIOCKOCTH, KacaTelbHas INIOCKOCTh K cdepe,
oAb chephl.
N300pakenne Ten BpalleHHs Ha IulockocTH. KomOuHammu Ten BpallleHHs | 2
MHOTOTPaHHUKOB. MHOTIOIpaHHUK, OMUCAaHHBIN 0KOJIO cdepbl, cdepa, BIUcaHHas
B MHOT'OTPaHHUK, WM TEJIO BPALICHMUSI.
Tema 7.13. Coaep:xaHue y4eOHOro MaTepuasa: 4
KoMmOnHnpoBaHHOE 3aHATHE 4
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[Tonstne 06 ob6neme Tena. | [lonstre 06 oobeme. OcHOBHEBIE cBolicTBa 00BeMOB Ten. Teopema 00 oObeme 2

OTtHouIeHNE 00BEMOB | IIPSIMOYTOJILHOTO TTapaJlIeJICTUIIC/Ia ¥ CIICICTBHSI U3 HEe.

NOJOOHBIX TeJ O6wem numuHapa, Konyca. O0bpeM mapa U miIomaab chepsbl. 2

Tema 7.14. Ilpogheccuonanvno-opuenmuposannoe cooeprcanue 4

I'eomerpuueckue IIpakTHYecKoe 3aHATHE 4

KOMOMHAIMK HA NPAKTHKE | Mcronb30BaHue KOMOWHAIMKA MHOTOIPAHHHKOB M TEJ BPAIICHUS B MPAKTUKO- 4
OpPHEHTHUPOBAHHBIX 33Jauax

Tema 7.15. Pemenue 3anau. | Conepskanue yuefHOro matepuasa: 2

Muororpannukn  u - Tena | [IpakTHYecKoe 3aHsATHE 2

BpallcHuA. KontpouabHnas padora «O0beMbl U TUIONIAIM TOBEPXHOCTH MHOTOTPAHHUKOB U 2
TEJI BPAILICHHSI»

Pa3nen 8. MHoKecTBa M JIOTHKA 10 JIP3 JIP4

Tema 8.1, Coaepskanne y4e0HOr0 MaTepuaia: 4 JIPS JIP6

MuoxecTBa KoMOHHHPOBAaHHOE 3aHATHE 4 JIP7 JIP8
[Tonsarue muoxecTBa. [TommHOMXkecTBO. Onepau ¢ MHOXKECTBAMHU 4 MP1 MP2 MP3

Tema 8.2. Ilpogheccuonanvrno-opuenmuposannoe cooepricanue 2 MP4 MP5 MP6

Onepanyun ¢ MHOKeCTBaMK | [IpaKkTHYECKOE 3aHsATHE 2 MP7 OK 01, OK 02,
MHoecTBO, omepauuud Haja MHoKecTBaMu. Jluarpammel Oiinepa-Benna. 2 TIP34-TIP37 OK 03, OK 04,
Pemenne npuknaaHbIxX 3a1a4 OK 05, OK 07

Tema 8.3. Coaep:kanue y4eGHOro MaTepuaia: 2 IIK 1.2

I'padsr TIpaKTHYecKoe 3aHsATHE 2
ITonsatue rpada. Cs3HbI rpad, nepeBo, HUKI rpad Ha MIOCKOCTH 2

Tema 8.4. Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue 2

Pemenne 3aza4. | [lpaKkTHYECKOe 3aHATHE 2

Mmuoxectsa, I'padbl M HX | Onucanue peaqbHBIX CHTYaIHil C TTOMOIIBIO MHOXeECTB. IIpuMeneHue rpadoB K 2

IPUMCHCHHUC pELIECHMIO 3a7a4

Paznen 9. BeposTHOCTB M CTATHCTHKA 42 JIP3 JIP4

Tema 9.1. Ilpogheccuonanvno-opuenmuposannoe cooepicanue 4 JIPS5 JIP6

IIpencraBnenue JaHHBIX KomM0uHHpOBaHHOE 3aHsITHE 4 JIP7 JIP8 OK 01, OK 02,
I[IpecraBiieHUE JAHHBIX C TIOMONIBIO TAOJMIL ¥ JHATPAMM. 2 MP1 MP2 MP3 | OK 03, OK 04,
Cpennee apu()METHYECKOE, MENMaHa, HAUOONbIIEE W HAMMEHBIIEE 3HAYEHUS, 2 MP4 MP5 MP6 | OK 05, OK 07
pa3sMax, IMCIIEPCHs] ¥ CTAHAPTHOE OTKJIOHEHHE YHCIOBBIX HaOOPOB. MP7 [IK 1.2

Tema 9.2. CoGbitre, | Cogep:kaHue Y4eOHOTO MaTepHaJa: 4 HIP75-TIP86

BEPOSITHOCTb COOBITHS. Kom0nnupoBanHoe 3aHATHE 4
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Cay4aiiHple HKCIEPUMEHTHI (OMBITHI) U CIIydailHble COOBITHS. DJIeMEHTapHBIC
coObITHs (Mcxozpl). BepodtHocTs ciydaiiHOro coObITus. baM30cTh 4acTOThHl U
BEPOSITHOCTH COOBITHH.

CiydaiiHple ONBITHI C PaBHOBO3MOXKHBIMH 3JI€MEHTapHbIMU  COOBITUSMHU. 2
BepositHOCTH COOBITHII B ONBITAX C PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH
COOBITHUSIMHU.
Tema 9.3. BeposarHocts B | ComepikaHue y4eOHOro MaTepuaJa: 4
podeCCHOHATBHBIX IIpakTHyeckoe 3aHsITHE 4
3a/ayax. 1.OTHOCUTENBHAS YaCTOTA COOBITHSI, CBOMCTBO €€ YCTOHYHUBOCTH. 2
2. Cratuctuyeckoe onpezeaeHue BeposiTHOCTU. O1ieHKa BEpOSITHOCTH COOBITHS. 2
Tema 9.4. Coaep:xaHue yueOHOro MaTepuasa:; 4
Omnepannu Haj coObITHAME | KoMOMHHPOBAHHOE 3aHSITHE 4
®opmyna ciokeHus | Onepauuu Haj COOBITUSMM: IlepeceyeHHe, OObeAMHEHHE, MPOTHUBOIOJIOKHBIE 2
BEPOATHOCTEH. coObITHs. [Imarpammbl Diiiepa.
dopmyiia clI0KEHHsI BEPOSATHOCTE. 2
Tema 9.5. VYcnosHas | Conep:kanue yueOHOro MaTepuajia: 4
BEPOSITHOCTb. @®opmyna | KoMOMHHpOBaHHOE 3aHSATHE 4
IIOJIHOW BEPOSTHOCTH. Y cnoBHAsA BEPOATHOCTh. Y MHOKEHUE BEPOSTHOCTEN. 2
HepeBo  ciydaiiHoro oskcnepuMeHrta. @opmyrna TMOITHONW  BEPOATHOCTH. 2
HesaBucrumeie coObITHS.
Tema 9.6. Copep:xanue yueOHOro MarepuaJia: 8
OneMenThl KOMOMHATOPHKK | KOMOMHHPOBAHHOE 3aHITHE 8
Komb6unaropnoe npasuino ymaoxenus. [lepecranoBku u axkropuan. Yucno 4
COYETaHUM.
TpeyronsHuk Ilackans. 2
®opmyna bunoma HeroToHa. 2
Tema 9.7. Conep:xanue yueOHOro MaTepuasa: 4
Cepust HE3aBUCHMBIX | KoMOUHHMPOBAHHOE 3aHATHE 4
ucneITanui bepryim. > v
PacmipesiencHie BuHapHBI cy4aliHBI OMBIT (MCTIBITAHKE), yenex u Heynava. HezaBucumblie 2
BEPOATHOCTEHA. ucnbiTanug. Cepus HE3ABHCHMBIX MCIIBITAHMH 710 IEPBOTO  ycrexa. Cepus
HE3aBUCHMBbIX UCTIBITAaHUN bepHysu.
Cnyyaiinas BEJIMYMHA. Pacnpenenenue BEPOATHOCTEH. Junarpamma 2

pacnpenenenus. [Ipumepbl pacmpelneicHHil, B TOM YHUCJIE€ T€OMETPUYECKOe U
OMHOMHAJIHLHOE.
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Tema 9.8. Conep:xanue yueOHOro MaTepuasa: 4
qHCHOUBHe XapaKTCPUCTHKH | KomMOuHUPOBAHHOE 3aHSATHE 4
CITy4aifHBIX BEITUYHH —
UwncnoBble XapaKTEPUCTUKK CIYyYaHBIX BEIMYMH: MAaTEMaTHYECKOE OXKHUIAHHE, 2
oUcrepcuss M CTaHIApTHOE  OTKJIoHeHue.  [Ipumepsl  mpuMeHeHus
MaTEMaTHYECKOTO OKUJIAHMSI, B TOM YHCJIC B 33/1a4aX U3 MOBCETHEBHOM JKMU3HH.
MareMarnueckoe oxXugaHue OMHAPHOU CIIY9aliHOW BEJIMYMHBI. MaTeMaTuueckoe 2
OKUJAHWE CYMMBI CIy4allHBIX BEINUYHMH. MaTeMaTHYeCKoe OXUJaHUE U
JUCTIEPCHUsl TEOMETPUYECKOTr0 U OUHOMUAIILHOTO paclpeeseHui.
Tema 9.9. Conep:xanue yueOHOro MaTepuasa: 2
3axon GombuImX HHCeN KomMOuHUpPOBaHHOE 3aHATHE
3aKoH OOJBIINX YUCE U €ro PoJib B HayKe, Ipupoze u odmecTBe. BeiOopouHsbIii 2
METO/I UCCIICIOBAHU.
Tema 9.10. Conep:xanue yueOHOro MaTepuasa:
HpHM?pH HEIPEPBIBHBIX | KomOnuupoBanHoe 3aHsITHE
CITydaitHBIX BEJTUYHH. —
MoHsTHe 0  IIOTHOCTH [IpuMmepbl HEMPEPHIBHBIX CIy4YalHBIX BeMWYWH. [lOHATHE O TUIOTHOCTH 2
PACTIPEIEIICHH. pacmpesneneHus. 3afaud, TMPUBOAAIIME K HOPMaJbHOMY paCHpeIeNICHHUIO.
[ToHsATHE O HOPMAJIHLHOM paCIPE/ICTICHUH.
Tema 9.11. Coaeprxanue yueOHOro MaTepuaJa: 2
Pemenue 3a1a4. | [IpakTHyeckoe 3aHsATHE 2
Bepostrocts 1 cratictuka | KonrpoJibHasi pa6ora «BeposTHOCTh M CTATUCTHKAY. 2
Koncyapranumn 2
IIpome:xxyTounas arrecranus (JK3aMeH) 6
HTroro 3a BTOpOii cemectp: | 204
Bceero: | 340
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3. YCJIOBUSI PEAJIM3ALIMU MPOTPAMMbBI OBLIEOBPA3OBATEJBHOM
JUCLMUIIINHBI

3.1. OcHamenune y4eGHOro KaOuHeTa

Jnsg  peanuzanuu  mporpaMMbl  y4eOHOW  JUCHHUIUIMHBI — MPEITyCMOTPEHBI  CIEAYIOIINe
CHelHalbHbIE TOMEILIEHUS:

Kabuner «MaremMaTuki»: mocaJouyHble MECTA M0 KOJIMYECTBY 00YyYarOIIMXCs (CTOJIBI, CTYIIbS),
pabodee MecTo mIpernoaaBaresisi, KOMIBIOTEpP C MPOrpaMMHBIM OOecledeHHeM Jisi MpernojaBaTens
(cucTemMHBIN 0JI0K, MOHUTOP, KJIaBUATYpa, MBIIIIb), SKpaH (J0CKa), MyIbTUMEINATIPOCKTOP,

KOMIUIEKT y4eOHO-METOAMYECKHX MAaTepHajoB. KOMIUIEKT Yy4eOHO-HATJSAHBIX HOCOOHi,
KOMIUIEKT 3JICKTPOHHBIX BHJICOMATEPUAIIOB; 3aJaHUs JUIsI KOHTPOJBHBIX PadOT; MpoQecCHOoHaTbHO
OpPHEHTUPOBAHHBIC 3a/1aHU; MaTEPUAIIbI SK3aMEHa.

3.2. UndopmannonHoe odecneyeHne peaau3amum NporpamMmmbl
Jns peanuzanuu mporpaMMbl OMOIMOTeUHbIH (GoHI 00pa3oBaTeNbHON OpraHU3alluu MMEeT
MeYaTHBIE U IEKTPOHHBIE 00pa3oBaTeNbHbIe U HH(POPMAIIMOHHBIE PECYPCHI.

3.2.1. OcHOBHbIE NeYaTHBIE U3IAHUSA

1. Maremaruka: yueOnuk/ bammvakoB M.U.- 2-e¢ uzn., crep. - M: KHOPYC, 2020. (Cpennee
npodeccuoHaIbHOE 00pa3oBaHMeE).

2.MaremaTtuka: Y4eOHHK JUIsI CTYJCHTOB YUPEXKICHHH CpPEJHEero MpogecCHOHATIHLHOTO
obpazoBanus / bammakoB M.U.- 7-e u3n., crep. - M: AKAJIEMU S, 2020.

3.Maremaruka: anredpa ¥ Hayajga MaTeMaTHYECKOro aHanusa, reomerpus. ['eomerpus. 10-11
kiacc. AranacsH JI.C., byry3zoB B.®., Kanomues C.b. n apyrue. - M: IIpocsenienue, 2022.

4.Matemaruka: anreOpa ¥ Hadajaa MaTeMaTUYEeCKOT0 aHaju3a, reoMeTpusi. Anredpa U Havyana
Maremartuueckoro aHanusa. 10 kinacc. Hukonsckuit C.M., [TotanoB M.K., PemernukoB H.H. u npyrue.
- M: Tlpocsemenue, 2022.

5.Marematuka: anreOpa U Hadajra MaTeMaTHYECKOTO aHaIn3a, reoMeTpusi. Anredpa 1 Havana
MaTemaTtuueckoro aHanusa. 11 knacc. Huxonsckuii C.M., [Totanos M K., Pemernuxos H.H. u npyrue.
- M: Tlpocsemenue, 2022.

6. Marematuka. ['eomerpus. 10 knacce (6a30Bblil ypoBeHb). Mep3msik A.I'., Homuposckwuii A,
ITononckuit  B.b.,, Axup M.C.; mnoxm penmakumerr Ilomomeckoro B.E. H3garenscTBo
"IIpoceemenue”,2022.

7.Marematuka. 'eometpus. 11 knacce (6a30Bblit ypoBeHs). Mep3nsk A.I'., Homuposckuii [I.A.,

[Tononckuit B.b., Axup M.C.; non penakuuei [lononsckoro B.E. "U3narensctBo "IIpocBemenne",
2022.

3.2.2. DIeKTPOHHBbIE U3AHUS

1. Beepoccuiickue untepreT-onmummnuaael. - URL: https://online-olympiad.ru / (nata
obpamenusi: 12.07.2024). - TekcT: 27eKTPOHHBIH.

2. Enunas xoyutekius mudpoBbix 00pa3oBaTenbHbIX pecypcos. - URL: http://school-
collection.edu.ru (mara obparienus: 08.07.2024). - TekcT: 3ICKTPOHHBIHA.

3. Nudopmarmonnas cucrema «EanHoe 0OKHO JOCTyMa K 00pa3oBaTeIbHBIM pecypcamy. -
URL.: http://window.edu.ru/ (mata oopamierus: 02.07.2024). - TekcT: 3IeKTPOHHBIIA.
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4. Hayunas snekrponnas 6udaunoreka (HOB). - URL.: http://wwwe.elibrary.ru (mara
obpamienust: 12.07.2024). - TekcT: 37IeKTPOHHBIH.

5. OtkpoIThIH KOJLIEK. MaTtemaruka. - URL: https://mathematics.ru / (nara obpamenus:
08.06.2024). - TekcT: 3NeKTPOHHBIH.
6. [ToBTropum maremaruky. - URL: http://www.mathteachers.narod.ru / (nara

obpamienust: 12.07.2024). - TekcT: 3JeKTPOHHBIH.

7. CrpaBOYHUK 110 MaTEMaTHKE JIJIs1 IIKOJIBbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (nara o6parnenus: 12.07.2024). - TekcrT:
3JIEKTPOHHBIN.

8. Cpennss MaTematuueckasi iHTepHeT mkona. - URL: http://www.bymath.net/ (nara
obpamienust: 12.07.2024). - TekcT: 37IeKTPOHHBIH.
9. denepanbublii nopran «Poccuiickoe oopazoBanue». - URL: http://www.edu.ru/ (mzara

obpamienusi: 02.07.2024). - TekcT: 3MEKTPOHHBIH.
®enepalibHbIN LIEHTP HHPOPMAIIMOHHO-00pa3oBaTenbHbIX pecypcoB. - URL:
http://fcior.edu.ru / (mata oopamenus: 01.07.2024). - TeKCT: 2I€KTPOHHBI.
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4. KOHTPOJIb U OLIEHKA Pe3yJbTATOB OCBOCHHUSA 00111€00Pa30BaATeIbHOM AU CHUIIMHBI

Jnst popmupoBaHusi, KOHTPOJIE M OIEHKH PE3yJbTAaTOB OCBOCHHS YYCOHOU MMCIIUTLIMHBI
HCIOJIb3YETCSl CHCTEMa OICHOYHBIX MEPONPUSTUN, MPEICTABISIIONIAs COOO0NH KOMIUICKC Y4eOHBIX
MEPOIPUATHIA, COTTIACOBAHHBIX C pe3yabTaTaMHu OO0y4deHHsS U cPopMyaupoBaHHBIX ¢ ydeTrom PI'OC
COO (mpeametnsbie pe3ynbrathl o gucuuiuiuie) u GI'OC CIIO.

Hpe}IMeTHLIe pe3yJabTaThbl

Tun oneHOYHbIX MEpPONPpUATHA

Yucna ¥ BBIYUCICHUS:
[IP1) omepupoBaTh MOHATHUSAMH: PAlMOHAIBHOE H
HaTypaJbHOE, Ieloe

HefICTBHTeHBHOC quciio,

YHUCI0, OOBIKHOBEHHAss M JAECATUYHAs JIpoOb,
IIPOLIEHTHI; HCIIOJIb30BATh IPU3HAKU JEIUMOCTH
LEJIbIX YHUCEI, pa3l0oKEHUE YHUC]a Ha IIPOCTHIE
MHOKUTENH JUIsl pelIeHUs 3a/1a4;

[1P2) BBIMONHATH apuMETHYECKHE OIEpaluu C
palnMoHaAIBHBIMU U JCHCTBUTEIbHBIMU YUCIIAMH;
I1P3) BbINOAHATHE NPUOIMIKEHHbIE BBIYMCICHHUS,
UCHOJb3Ys IPaBUIIa OKPYTJICHHUS, 1€1aTh IPUKUAKY
U OLIEHKY pe3y/bTaTa BBIYMCICHUI;

[1P4) onepupoBaTh NOHITUSIMU: CTEIIEHb C LIEIBIM
[OKa3aTeseM,

CTCIICHDb C panuoHaJIbHbIM

dbopma
KOpEHb HaTypaJbHON
UCMOJIb30BaTh MOJIXOASNIYI0  (GopMy
3allUCH JIEMCTBUTENBHBIX YHCEN MJI PpELICHUA

MoKa3areyieM,  CTaHJapTHas 3aIIicU
JIEHCTBUTEIILHOTO YHCIIA,

CTCIICHH,

IIPAKTUYECKUX 3a]]a4 U IPEJCTABIICHUS JAHHBIX;
I1P5) onepupoBaTh MOHATUAMU: JOrapupM 4uciIa,
JIeCATUYHbIE U HATypaJIbHbIE JIOTapU(pMBI.

[1P6) onepupoBaTh NOHATHUSAMU: CUHYC, KOCUHYC U
yria,
3allUCh IPOM3BOJILHOIO YyIja 4epe3 OOpaTHbIE

TAHICHC  ITPOU3BOJIBHOTO HCIIOJIB30BaTh

TPUTOHOMETpHYECKHE PYHKLINU.

TectupoBanue

VYcrHblii onpoc

MareMaTH4ecKuil TUKTAHT
NuauBuayanbHas caMOCTOSATEIbHAs
pabota

[IpencraBnenue pe3yapTaToB
MPAaKTUYECKUX padboT

3aimuTa TBOPUYECKUX padoT

3amuTa UHAUBUIYaIbHBIX TPOEKTOB
BrimonHeHne sk3aMeHaIMOHHBIX
3aJlaHUN

VYpaBHEeHUs U HEpaBEHCTBA:
I1P7) onepupoBathb
ypaBHEHHME, HEPaBEHCTBO, LIEJIOE, PAIMOHAIBHOE,

INOHATHUAMMN: TOXKICCTBO,

UppallMOHAIBHOE  ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YPaBHEHHUE;

BBITIOJIHATH PEe00pa30BaHusl TPUTOHOMETPUUYECKUX

BBIpOXEHUII M  pemiarb TPUTOHOMETPHUYECKHE
YpaBHEHUS,;
[1P8)  BBIMONHATH  NpeoOpazoBaHMs  LENbIX,

palMoOHANBHBIX M UPPALMOHAIBHBIX BBIPAXKEHUHN U
pemaTb OCHOBHBIE THIIBI IEJIBIX, PAI[MOHAIBHBIX U
UppalMoHaAIbHBIX YPaBHEHUN U HEPABEHCTB;

[IP9) npumeHaT, cBOWCTBA  CTENEHU  JUIA

TectupoBanue

YCTHBIN onpoc

NunuBunyanbHas caMOCTOSTENIbHAS
pabora

[IpencraBnenue pe3yabpTaToB
MPAKTUYECKHUX paboT

3ammTa TBOPYECKUX paboT

3amuTa UHAUBUIYaIbHBIX TPOEKTOB
BrinonHeHne sk3aMeHalMOHHbIX
3a7aHui
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npeoOpa3oBaHUs  BBIPAXKCHUH, ONEepUpPOBATH
MOHSATUSAMM:  TIOKA3aTeJIbHOE  ypaBHEHUE U
HEPaBEHCTBO, pemaThb OCHOBHBIE THIIbI
MOKa3aTeJIbHBIX YPAaBHEHHUI 1 HEPABEHCTB;

[TP10) BeIMONHATE NpeoOpa3oBaHMS BBIPAKCHUH,

coJIeprKaIInx aorapudmsl, OIIepUpPOBATH
MOHATUSIMH:  JorapudMuyeckoe ypaBHEHHE H
HEPaBEHCTBO, pemarthb OCHOBHbIE THUIIBI

Jorapu(pMHUUECKUX YpPaBHEHUN U HEPABEHCTB;
I1P11) HaxOJWTh  peleHus  NPOCTEHUIIMNX
TPUTOHOMETPUYECKUX HEPABECHCTB;

[IP12)  omnepupoBaTh  MOHATUSAMHU:  CHCTEMA
JIMHENHBIX ypaBHEHUH U €€ PELIEHUE, UCII0NIb30BaTh
CUCTEMY JIMHCHHBIX YpPaBHEHUN [UIsl PELLICHUs
IIPaKTUYECKUX 3a7ay;

[TP13) HaxoauTh penieHus: MPOCTEHIINX CHCTEM U
COBOKYIIHOCTEH pPallMOHAIbHBIX YPaBHEHHH U
HEPaBEHCTB;

[1P14) npuMeHsATh ypaBHEHMsI U HEpaBEHCTBA IS
peuieHussT MaTreMaTHM4ecKuX 3ajJad W 3a4ad  H3
pa3nUYHBIX 001aCTeH HAYKH U peallbHOW KHU3HH;
[IP15) MopenupoBaTh peadbHBIE CUTyallUd Ha

SA3BIKC anre6pbl, COCTaBJIATH BbIPpAXXCHHU,
YpaBHCHH, HEPAaBCHCTBA II0 YCJIOBUIO 3aJa4vu,
HUCCICI0BATh IMOCTPOCHHBIC MOACIIHN C

HCII0JIb30BaHUEM ammapara aareOpsl.

OyHKIMU U TpadUKU:

[IP16) omepupoBaTh MOHATUSAMHU:  (QYHKIHS,
crnoco0bl 3ajaHus QyHKIMH, 001aCTh ONpeeIeHUs
U MHOXECTBO 3HaueHW ¢yHKUuH, Trpaduk
(GyHKIMH, B3aUMHO 0OpaTHbIe (DYyHKIINH;

[IP17) onepupoBaTb MOHATUSAMHU: UETHOCTb U
HEYETHOCTb ¢byHKIHY, HYJIU byHKIIH,
MIPOMEKYTKH 3HAKOIIOCTOSTHCTBA,

[1P18) wucnonb3oBath rpaduku GyHKUUN Ui
pelnieHusl ypaBHEHUH;

CTPOUTh U YUTaTh TpaduKU JTUHEHHOW (QYHKUIMH,
KBaJpaTUYHON (DYHKIMH, CTETIEHHOW (YHKIMU C
LIEJIBIM [TOKa3aTeNeM;

I1P19) omepupoBaTh HOHATHAMM: HEPUOTUYECKAS
(GyHKIMSA, TPOMEXYTKM MOHOTOHHOCTH (DYHKIIMH,
TOYKH OJKCTpeMyMma (YHKIHMH, HauOoJbllee Hu
HaMMEHbIIIee 3HaYeHNUs (DYHKIIMHA Ha TIPOMEKYTKE,
WCTOJNB30BaTh WX IS HCCIENOBaHUS (DYHKIIHH,
3aJlaHHOM rpadukom;

TecTtupoBanue

VYerHbli onpoc

MaremaTuyecKui JUKTaHT
NuauBuayanbHas caMOCTOSATENbHAS
pabota

IIpencraBnenue pe3yapTaToB
IPAaKTUYECKUX paboT

3amuTa TBOPUYECKUX paboT

3amuTa UHAUBUIYaIbHBIX TPOEKTOB
KonTponbnas pabora

BrinonHenune sKk3aMeHaMOHHbIX
3alaHui
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[1P20)
MoKa3aTelIbHOM,

ONEepUpOBATh  TOHATHSAMH:  TIpaduKu
J0rapuPpMUUECKON u
TPUTOHOMETPUUYECKUX (PYHKIHH, N300pakaTh UX HA
KOOP/JMHATHON IUIOCKOCTH M HCIOJb30BaTh IS
pelleHys] ypaBHEHUH U HEPaBEHCTB;

[TP21) u3zo0pakarh Ha KOOPAMHATHOW IJTIOCKOCTH
rpaduKu JUHEWHBIX YpaBHEHUH U UCIIOJIB30BATh UX
U1l PELIEHUs] CUCTEMBI JINHEHHBIX ypaBHEHUH;
[1P22) wucnons3oBath rpadukd (GYHKIMHA I
HCCIIEIOBAaHUs IPOLIECCOB M 3aBUCHUMOCTEN IpH
pelIeHnH 3a7a4 U3 APYruxX y4eOHBIX AUCUUIUIMH U
peasibHOI bopmynamu

JKU3HHU, BBIpaXaTb

3aBUCUMOCTH MCKY BCIIMUNHAMU.

Hauyana MmaTeMaTH4eCKOTO aHalIM3a;:

I1P23) OIepUpOBaTh TOHSITUSMU:
MOCIIeI0BATEIbHOCTb, apudmernueckas u
reoMeTpHuyecKas Iporpeccuu;

[1P24) onepupoBaTh MOHATUSAMU: OECKOHEUHO

yOBIBaroIasi TEOMETPUUYECKast MPOTPECCUs, CymMma

OECKOHEYHO yObIBaroOIIEeH r€OMETPUYECKOMN
MPOIrPECCUU;

[TP25) 3anaBath 1ocie10BaTeIbHOCTH Pa3IMYHBIMU
crocobdamu;
I1P26)

MOCJIEI0BATENBHOCTEN U IPOTPECCUI ISl PELIEHUS

HCII0JIB30BATh CBOICTBa
peasIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa;

[1P27) omnepupoBaTh NOHATUSMHU: HEMpPEpbIBHAS
GyHKIMSA, TpOU3BOJAHAS (YHKIUHU, HCIOJIb30BaTh
reOMETPUUYECKUN U ¢buznyeckuii CMBICT
IIPOU3BOIHOM [UIsl pEIICHUs 3a/1a4;

[1P28) HaxoauThb NPOU3BOJHBIE HIIEMEHTAPHBIX

(GyHKIUH, BBIYUCIATH TMPOU3BOJIHBIE  CYMMBI,
MIPOU3BE/ICHHUS, YACTHOTO (PYHKIIMIA;
[1P29) HCIOJIb30BAThH MIPOU3BOAHYIO TUIS

uccieioBaHusl (PYHKIIMM Ha MOHOTOHHOCTh U
KCTPEMYMBEI,
WCCIIEIOBAHMSI K TIOCTPOCHUIO TPaHKOB;

I1P30) IIPOU3BOJHYIO  JJIA
HaXO0XKJICHUS HAWTYUIIETo PeIIeHUs B IPUKIAHBIX,

MIPUMEHSATH pe3yabpTaThl

HUCIIOJIB30BaTh

B TOM YHCJIE COLIMATIbHO-OKOHOMMYECKHUX, 3a/1a4ax;
I1P31) onepupoBaTh NOHATHIMHU: IIEPBOOOPA3HAS U
UHTErpan,  MOHUMaThb  TEOMETPUYECKUH  H
(bu3nyecKuil CMbICT UHTETpaa;

[1P32) HaxonuTh NepBOOOpA3HbIE AIIEMEHTAPHBIX

GyHKIUH, BBIUUCIATH MHTErpal Mo ¢opmyie

TectupoBanue

YcTHbI onpoc

MaremaTuyecKkui JUKTaHT
NunuBryanbHas caMOCTOSITENbHAS
pabora

[IpencraBnenue pe3yapTaToB
NPaKTUYECKUX paboT

3amuTa TBOPUYECKHUX padoT

3almTa UHAUBUAYAIbHBIX IPOEKTOB
KounTponbnas pabota

BrinonHenune s3x3aMeHaluOHHBIX
3aaHui
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Hrrorona-Jleitouumna;
[1P33) pemars npukiagHbie 3a/laqyd, B TOM YHUCIE
COLIMATIbHO-9)KOHOMUYECKOTO ¥ (DU3HYECKOTO

XapakTepa, CpCACTBAMH MATCMATHUYCCKOI'O aHajin3a.

MHo’xecTBa 1 JIOTUKA:

[1P34) omnepupoBaTh TMOHATUSIMH: MHOXECTBO,
olepalyy HaJl MHOXKECTBaMH;

[1P35) ucnonb3oBaTh TEOPETUKO-MHOKECTBEHHBIN
I1P36)

IIPOLIECCOB U SIBJICHUM, NP PELICHUHU 3a7ad U3

anrmapar Ui ONMCaHHUS  PEaJbHbIX
JIPYTUX Y4eOHBIX MPEIMETOB;
[1P37) omepupoBaTh NOHATHUSAMH: ONPEICICHUE,

TCOpEMaA, CIICACTBHUC, 10KA3aTCIbCTBO.

TectupoBanue

VYcrHblii onpoc

MaremaTuyecKui JUKTaHT
NunuBuayanbpHas caMOCTOSITENIbHAS
pabota

[IpencraBnenue pe3yapTaToB
NPAaKTUYECKUX paboT

["'eomerpust:
[1P38) omepupoBaTh MOHATHUSAMH: TOYKA, MPAMas,
[JIOCKOCTB;

[TP39) mnpuMeHATh aKCHOMBI CTEPEOMETPUU U
CIEACTBUS M3 HUX IPU PEIICHUH I€OMETPHUYECKHUX
3a/1ay;

[1P40) oneprpoBaTh MOHATUAMU: NAPAIIEIBHOCTh U
[IEpIEHAUKYIISIPHOCTD NPSMBIX U IUIOCKOCTEM;
[1P41) knaccuduuupoBaTh B3aUMHOE PACIONI0KEHNE
PSIMBIX U TJIOCKOCTEW B IPOCTPAHCTBE;

[TP42) onepupoBaTh NOHATUSAMU: IBYTPaHHBIN yToOJI,
rpaHU JABYIPAHHOTIO yria, pedpo IBYTpaHHOIO yria,
ITMHEHNHBIN YTOJ JBYTPAHHOIO yIJia, TpaJlyCHas Mepa
BYTPAHHOTO YTJIa;

[1P43) onepupoBaThb MOHATHUSAMU: MHOTOTPAHHUK,
BBIIYKJIBIH M HEBBIITYKJIBIA

DJICMCHTDBI

MHOT'OT'paHHUK,
MHOI'OI'paHHUKa, HpaBHHLHLIﬁ
MHOl"Ol"paHHI/IK;

[TP44)

MHOTOI'PaHHHUKOB

pacrio3HaBaTb OCHOBHBIC BUbI

(nmupamuna, IIpU3Ma,

MPSIMOYTOJIBHBIN MapajuieNienuIe, Kyo);

[1P45) KJ1accu(uIpoBaTh MHOT'OI'PaHHUKH,
BoIOMpas ~ OCHOBaHHMsS  JuId  KJaccu(UKauu
BBIIIYKJIBIE W HEBBINYKJIbIE  MHOIOTPAaHHHUKH,

[IpaBUJIBHBIE MHOTOI'PAHHUKHU, NIPSMbIE U HAKIIOHHBIE
[IPU3MBI, TapaljiesIeueabl);

[TP46)
[UIOCKOCTb, CEYEHHE MHOTOTPAHHUKOB;

OIICpHUPOBATH IIOHATUAMU: CeKyuias

[TP47) 00BACHATH, TPUHLIUIIBI TIOCTPOCHUS CEUEHHUI,

MICTIOJIB3YS METO CICOOB;

TectupoBanue

VYerHbli onpoc

MaremaTnyecKui JUKTaHT
NunuBuayanbpHas caMOCTOSTENIbHAS
pabora

[IpeacraBnenue pe3yabTaToB
MPAKTUYECKHUX padoT

3amuTa TBOPUYECKHUX padoT

3almuTa UHAUBUAYAIbHBIX IPOEKTOB
KonTponbhas padbota

BrinosiHeHnE HK3aMEHAIMOHHBIX
3a1aHUI
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[1P48) cTponTh ceueHst MHOTOTPaHHUKOB METOJIOM
CJIE0B, BBIIOJHATH (BBIHOCHBIE) IUIOCKUE YEPTEKU
M3 PHUCYHKOB TMPOCTBIX OOBEMHBIX (UTYp: BHJ
CBEpXY, COOKY, CHU3Y;

[1P49) pemarp 3amauyd  Ha  HAXOXICHHUE
FEOMETPUYECKUX BEJIUYMH IO obpa3laM WiIu
AIITOPUTMAM, NIPUMEHSS U3BECTHBIC aHATUTHYECKUE
METO/IbI pu peleHnn CTaHapTHBIX
MaTeMaTU4YECKHUX 3a/1a4 Ha BbIUMCIIEHUE PACCTOSHUMN
MEXIy IBYMS TOYKaMH, OT TOYKH JO NPSAMOH, OT
TOYKH /10 IUIOCKOCTH, MEXAY CKPELIMBAIOIIUMUCS
[IPSIMBIMU;

IIP50)  pematp 3a/1auu Ha  HaxoOXJIcHUE
FCOMETPUYECKUX BEJIUYMH MO obpa3uaM WU
AIITOPUTMAM, NIPUMEHSS U3BECTHBIC aHATUTHUUYECKUE
METO/IbI npu peleHun CTaHIapTHBIX
MAaTeMaTU4YEeCKUX 3aJad Ha BBIYKMCIEHUE YIJIOB
MEXIy CKpEIIMBAIOIIMMUCS TPSAMBIMH, MEXIY
psSIMOl M IJIOCKOCTBIO, MEXIY IUIOCKOCTSIMH,
BYTPAHHBIX YIJIOB;

[IP51)  BbluMCHATL  00BEMBI M ILJIOLIAAM
[IOBEPXHOCTEN MHOTOTPaHHUKOB (mpusma,
MUpaMuja) ¢ NpPUMEHEHUeM (QOpMyIl, BBIUUCIATH
COOTHOIIEHHUS MEXIy IUIOIAIAsIMU IOBEPXHOCTEH,
pObeMaMU M0JIOOHBIX MHOTOTPAHHUKOB,

[1P52) omnepupoBaTh NOHATHUAMU: CHUMMETpPUS B
[IPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTh CUMMETPHH,
[IEHTP, OCh U MJIOCKOCTh CUMMETPUU (UTYDBI;

I1P53) U3BJIEKATD, peoOpa3oBbIBAThH u
MHTEPIPETUPOBATH UHPOPMALIUIO 0
[POCTPAHCTBEHHBIX  T'€OMETPUYECKHX  (uUrypax,
[IPEACTABIEHHYIO Ha YEpTEXKaxX U PUCYHKaAX;

[1P54) onepupoBaTh MOHATUSAMH: IMIMHAPHUYECKAs
[IOBEPXHOCTb,  OOpasylouye  IUIMHAPUYECKON
[TOBEPXHOCTH, LWJIMHIpP, KOHUYECKAsl MOBEPXHOCTb,
pOpa3yrole KOHUYECKOM MOBEPXHOCTH, KOHYC,
ceprueckast TOBEPXHOCTE;

[TP55) pacmo3naBath Tena BpamieHus (IMIHHID,
KoHyc, cepa U map);

[IP56) 0OBSCHATH CHOCOOBI  TOJNYYEHHS  Tel
BpaLlCHMS;

[1P57) knaccuduumpoBaTh B3aUMHOE PACIIONI0KEHNE
cepbl U TUIOCKOCTH;

[TP58) onepupoBaTh MOHATHUSIMH: IAPOBON CETMEHT,
OCHOBaHHME CErMEHTa, BBICOTA CErMEHTa, IapOBOU
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CII0i4, OCHOBAaHHWE IIAPOBOTO CJI0s, BEICOTA IIIAPOBOTO
CJIO0s1, LIAPOBOM CEKTOP;

[1P59)  BbuMCHATE  00BEMBI M IUIOIIAAX
MMOBEPXHOCTEH TEJl BPAIICHHSI, TEOMETPUUIECKUX TEI
C MpUMEHEeHueM GopMyIT;

[TP60) omepupoBaTh MOHATHUSIMH: MHOTOI'PAHHUK,
BIIMCAaHHBIN B cepy U ONMUCAHHBIM OKOJIO chepsl,
chepa, BnHMcaHHas B MHOTOTPAHHUK WM TEJO
BpAIICHHUS,

[1P61) BBIYUCIIATH COOTHONIECHUS MEXITY
TUIOMIA/ISIMH TTOBEPXHOCTEH U 00beMaMHU MOT00HBIX
TEI;

[1P62) u3o0paxath u3ydaembie GUTYPBI OT PYKH U
c IPUMEHEHUEM MIPOCTHIX YepPTEKHBIX
UHCTPYMEHTOB;

[TP63) BBIMTONMHATL (BBIHOCHBIC) IIIOCKHE YEPTEKHU
U3 PHUCYHKOB IMPOCTHIX OOBEMHBIX (GUTYpP: BHUJ
CBepXy, COOKy, CHHU3Y, CTPOUTH CCUCHHS Tl

BpAICHHS,
[1P64) U3BJICKATh, MHTEPIPETUPOBATH 51
peoOpa3oBHIBATH UHPOPMAIINIO 0

IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax,
IIPEICTAaBICHHYIO HA YEPTEKAX U PUCYHKAX;

[1P65) omepupoBaTb MOHATHEM BEKTOp B
IIPOCTPAHCTBE;

[1P66) BBIMIOJNHATH EHCTBUS CIOKEHUS BEKTOPOB,
BBIYMTAHUS BEKTOPOB M YMHOXXEHHUS BEKTOpa Ha
YHUCII0, OOBSACHATh, KAaKUMU CBOMCTBAMHU OHHU
00J1a1a10T;

[1P67) npuMeHsATH NpaBUiIO MapasiesIenue1a;
[1P68) omepupoBaTh MOHATUAMHU: JI€KAPTOBBI
KOOpPAMHATBl B IPOCTPAHCTBE, BEKTOpP, MOIYJIb
BEKTOpPa, PAaBEHCTBO  BEKTOPOB, KOOPIMHATHI
BEKTOpAa, YroJ MEXJIYy BEKTOpaMH, CKAISIPHOE
MIPOU3BEICHHE  BEKTOPOB,  KOJUIMHEApHBIE U
KOMILIAHApHBIE BEKTOPBHI;

[1P69) HaxoauTh CyMMy BEKTOPOB U NMPOU3BEACHHE
BEKTOpa Ha 4YHCIJIO, YIOJI MEXIy BEKTOPaMH,
CKAILIPHOE IIPOM3BEJCHUE, PACKIAIbIBATh BEKTOP
10 JIBYM HEKOJUIMHEAPHBIM BEKTOPAM;

[1P70) 3amaBaThb IJIOCKOCTH YpaBHEHHEM B
JEKapTOBOM CUCTEME KOOPAUHAT;

[1P71) npumeHsTh reoMmerpuueckue GakThl s
peuenus CTEPEOMETPUUYECKHUX 3a1ad,
MPEATNONAralOIMX HECKOJIbKO IIAaroB pPEIICHHUS,
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€CJIM YCJIOBUS IPUMEHEHUS 33/1aHbI B IBHOU (hopMme;
[IP72) npuMeHATH MpOCTEHIINE IPOrpaMMHBIE
CpEeACTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPY PELLIEHUU CTEPEOMETPUUECKUX 3aj1ay;
[1P73) mnpuBOAUTH TNPUMEPHI MaTEeMAaTHYECKUX
3aKOHOMEPHOCTe B  MpUpOJe U  OKHU3HH,
pacrno3HaBaTh MPOSBICHUE 3aKOHOB T'€OMETPUU B
UCKYCCTBE;

[IP74) npuMeHsTh TOJYyYECHHbIE 3HAHHUS HA
IIPaKTUKE: aHAJIU3UPOBATH PEAIbHBIE CUTYallUu U
IIPUMEHSTh H3Y4YEHHbIE [IOHATUS B Ipoliecce
IIOMCKa pelieHus MaTeMaTUYECKU
chOpMyIUPOBAaHHON TPOOJIEMBI, MOAETUPOBATH
pealibHblE CHUTyallMM Ha fA3bIKE TI'E€OMETPHH,
HCCIIEeIOBATh MOCTPOCHHBIE MOJIeTH c
UCIIOJIb30BAHUEM TE€OMETPUUYECKUX TOHATUH W
TeopeM, amnmnapara aareOpbl, pemaTh MPaKTHIeCKHe
3aJ1a4u, CBSI3aHHbIE c HaXO0XICHUEM
reOMETPUYECKUX BEJINYMH.

BeposTHOCTB U cTaTUCTHKA:

[TP75) unTaTh U CTPOUTDH TAOIHIILI U JUATPAMMBI;
[IP76) omepupoBaTh  TNOHATHAMHU:  CpPEIHEE
apudmernyeckoe, MeJuaHa, HauOoJbIIee,
HavMEHbIIIee 3HAaUCHHE, Pa3Max MaCCUBA YUCIOBBIX
JTAaHHBIX;

[1P77) omepupoBaTh TMOHATUSIMH: CIIYYaHBINA
OKCIIEPUMEHT (OMBIT) M CIy4ailHOE COOBITHE,
dJ€MEHTapHOe COObITHE (PIIEMEHTAPHBI HMCXON)
CIIy4allHOTO OIIbITa, HAXOJWUTh BEPOSITHOCTH B
OMbITaX C PaBHOBO3MOXHBIMH  CIy4alHBIMU
COOBITUSMH, HAXOAUTh U CPABHUBATH BEPOSTHOCTHU
COOBITHI B U3YYEHHBIX CIIy4alHBIX
JKCIIEPUMEHTAX;

[1P78) nHaxomauTh M (QOPMYIUPOBATH COOBITHS:
nepeceyeHrne U OOBETWHEHUE JAHHBIX COOBITHH,
cOOBITHE, MPOTHUBOMOJIOKHOE TAaHHOMY COOBITHIO,
MOJTK30BaThCS AMarpaMMaMu Jujepa u Gopmymoit
CJIOXKEHU BEPOSATHOCTEN IIPU PELICHUU 3a/1a4;
IIP79) onepupoBaTb NOHATHSAMH:  YCIOBHas
BEPOSITHOCTb, HE3aBHCHUMBIE COOBITHS, HAaXOIHUTh
BEPOSITHOCTH € IIOMOIIBIO MPAaBWJIa YMHOXKEHUS, C
ITOMOIIIBIO J€pEeBa CIy4alHOTO OIIBITA;

[1P80) mnpuMeHATp KOMOMHATOpPHOE MPABUIIO
YMHOKEHHS IIPU PELICHUU 33]1a4;

[1P81) omepupoBaTh TOHATHUSAMH: UCIBITAHUE,

TectupoBanue

YcTHbI onpoc

MaremaTuyecKui JUKTaHT
WNHauBuayanbHas caMOCTOSTENIbHAS
pabota

[IpencraBnenue pe3yabpTaToB
MPAKTUYECKUX paboT

3amuTa TBOpUYECKUX padoT

3amuTa UHAUBUIYATbHBIX IPOSKTOB
KounTponbnas pabota

BrinonHenune s3x3aMeHaluOHHBIX
3a7laHui
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HE3aBUCUMBIEC HCIIBITAHUS, CEpUsS UCIBITAHUM,
ycIieX U HeyJaua, HAXOIUTh BEPOSATHOCTH COOBITHIA
B CEpPUM HE3aBUCUMBIX HCIBITAHUN 10 MEPBOrO
ycriexa, HaXOJUTh BEPOSTHOCTH COOBITUI B cepuu
ucnbiTanui bepuysy;

[1P82) omepupoBaTh NOHATHAMHU: CilydalHas
BEJINYMHA, pacnpeneneHue BEPOSITHOCTEM,
JyarpaMMa pacrpeaesieHus.

ITP83) cpaBHMBaThb  BEpPOATHOCTH  3HAYECHUU
CIIy4allHOM BEJIMYUHBI 110 PACIPEIEICHUI0 WU C
IIOMOUIBIO AUATPAMM;

I1P84) omepupoBaTh NOHITHEM MaTEMaTHYECKOIO
O’KMJIaHUSI, TPUBOJUTH IPUMEPHI, KAK TPUMEHSAETCS
MaTeMaTUYeCKOe 0KUJIAHUE CIIyYaliHOW BEJINYUHBI,
HaxO0JIUTh MAaTEMaTUUYECKOE 0KHUJIAHUE 110 TAHHOMY
pacnpeneneHuro;

[TP85) mMeTh mpencTaBlICHHE O 3aKOHE OOJIBIIMX
YHCell;

[1P86) wuMerhp mpencTraBieHHEe O HOPMAILHOM

pacrpeieieHuH.

KOHTpOJIL U OIEHKa pPE3YJILTATOB OCBOCHUA 06H1€06pa30BaTeHBHOﬁ JUCHUITIINHBI
PACKPBIBAOTCA 4YCPE3 AUCHUIUIMHAPHBIC PE3YJIbTAThI, HAIIPABJIICHHBIC Ha Q)OpMHpOBaHI/Ie O6IJ_[I/IX u
HpO(l)eCCI/IOHaHBHBIX KOMIETEHIIUH O pasaciiaM U TCMaM COACPIKaHUA yqe6H0ro MaTepurajia.

Oo6mast/ Paznen TH OlleHOYHBIX
npodeccuonabHasi MeponpusiTUus
KOMIIE€TEHI[HS
OK 01. Beibupats P1,P2,P4,P5,P6, P7, P8, P9 TectupoBanue

CIIOCOOBI peleHus 3a/1a4
npodeccuoHanbHOM
JCSITeIbHOCTH
MMPUMCHHUTCIIBHO

K Pa3JIMYHBIM KOHTCKCTaM

YeTHBIR onpoc
MaremaTuyecKui JUKTaHT
NunuBunyansHas
camocTosITeNbHas paboTa
[IpencraBnenue pe3yabpTaToB
MPAKTUYECKUX paboT
3amuTa TBOpUYECKUX paboT
3amuTa UHAUBUAYAIbHBIX
MIPOEKTOB

KonTponbnas pabota
Brimosinenue
SK3aMEHAIIMOHHEIX 3aJIaHUU

OK 02. Ucmons30Barh
COBpPEMEHHBIE CPEJICTBA
ITOMCKA, aHaJIN3a U
MHTEpIpEeTaLI

P1, P3,P4,P5,P6, P7, P8, P9

TectupoBanue
YcTHBII onpoc
MareMaTnyecKuil JUKTAHT
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uHpOpMaLnH, 1
UH(POPMALIMOHHbIE
TEXHOJIOTUH IS
BBITTOJIHEHUS 3a/1a4
npodeccruoHaIbHON
JeATEIILHOCTH

WNunuBunyansHas
caMmocTosiTeNbHas paboTa
[IpencraBnenue pe3yapTaToB
MPAaKTUYECKUX paboT
3amuTa TBOPUECKHUX padoT
3amuTa HHANBUTYTbHBIX
IPOEKTOB

OK 03. IlnanupoBarb Hu

pealn30BBIBATh
CcOOCTBEHHOE
npohecCuoHaTBHOE u
JJMYHOCTHOC pasBUTHUC,
HNPEAIPUHUMATENBCKYIO
ACATCIIBHOCTD B

npodeccuoHaIbHON cdepe,
UCIIOJIb30BaTh 3HAHUS 10
MpaBOBOM M (UHAHCOBOM
IPaMOTHOCTH B Pa3jIN4HbIX
JKU3HEHHBIX CUTYyaLUX.

P1,P2, P3,P4,P5,P6, P7, P8, P9

YceTHBIT onpoc
[IpencraBnenue pe3yabpTaToB
MPAaKTUYECKUX paboT
3amuTa TBOpUECKUX padoT
3amuTa HHAWBUTYTbHBIX
IPOEKTOB

OK 04. DdpdexTuBHO
B3aMMO/ICHICTBOBATH U
paboTath B KOJUIEKTUBE U
KOMaH/1e

P1,P2, P3,P4,P5,P6, P7, P8, P9

YcTHbI onpoc
[IpencraBnenue pe3yapTaToB
MPAaKTUYECKUX padboOT
3amuTa TBOpUYECKUX padoT

OK 05. OcymecTBiATh
YCTHYIO U TUCbMEHHYIO
KOMMYHHKAIIMIO Ha
rOCyJapCTBEHHOM SI3bIKE
Poccuiickoit ®enepanuu ¢
y4eToM 0coOeHHOCTEN
COLIMAIBHOTO U
KYJIBTYPHOTO KOHTEKCTa

P1, P4,P5,P6, P7, P8, P9

TectupoBanue

YeTHBIN onpoc
MaremaTuyecKui JUKTaHT
NunuBunyansHas
camocTosITeNbHas paboTa
[IpencraBnenue pe3yabpTaToB
MPAKTUYECKHUX paboT
3amuTa TBOpUYECKUX padoT
3ammTa UHAUBUAYAIbHBIX
MIPOEKTOB

KonTponbnas pabota
Brimosinenue
SK3aMEHAIIMOHHEIX 3aJIaHUU

OK 06. IIposBiATH
Ipa)KAaHCKO-
NaTPUOTHYECKYIO
HO3ULIHIO,
JEMOHCTPUPOBATh
OCO3HAHHOE IOBEJICHUE Ha
OCHOBE TPaJULMOHHBIX

P1, P4,P5,P6,P7

3amuTa TBOpUYECKUX paboT
3amuTa UHANBUTYaTbHBIX
IIPOEKTOB
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POCCUICKHUX JYXOBHO-
HpaBCTBeHHBIX
IIEHHOCTEH, B TOM YHCIIC C
Y4ETOM TapMOHU3ALIUU
MEKHAIIMOHATLHBIX U
MEKPETUTHO3HBIX
OTHONICHUM, TPUMEHSTh
CTaH1apThI
AHTUKOPPYNLHOHHOTO
IIOBCACHUA

OK 07. CopeiicTBOBaTh
COXPaHEHHUIO
OKpY’Karollen cpeasl,
pecypcocOepeReHuto,
OPUMEHSATH 3HaHUs 00
U3MEHEHUHU KJIMMara,
IPUHLIUIIBI OEPEKITUBOTO
IIPOU3BO/JICTBA,

3¢ (HEeKTHBHO JCHCTBOBATH
B YPE3BBIYANHBIX
CUTYyalUsAX

P1,P2, P4,P5,P6, P7, P8, P9

TectupoBanue

YcTHBIN onpoc
NunuBunyansHas
caMmocTosiTeNbHas paboTa
IIpencraBnenue pe3yabTaToB
IPAKTUYECKUX paboT
3amuTa TBOpUYECKUX padoT
3amuTa UHAUBU Yy aJIbHBIX
IIPOEKTOB

IIK 1.2. Onpenenars
JIENCTBUTEIbHEIE
3HAUCHUS
KOHTPOJIUPYEMBIX
napameTpoB MPEIMETOB
Tpy/la C UCTIOJIb30BAHUEM
CpEACTB U3MEPEHHIA.

P1,P2, P3,P4,P5,P6, P7, P8, P9

YcTHbIi onpoc
[IpeacraBnenue pe3yabTaToB
MPAKTUYECKHUX padoT
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