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1. O0mas xapakTepucTHKa padoueil mporpaMMsbl 0011e00pa30BaTEJIbHOM TUCHUTITIHHBI
«MaremaTuka»

1.1. MecTo0 JAUCUMIUIMHBI B  CTPYKType OCHOBHOH mpodecCHOHAIbHOI
00pa3oBaTe/IbHOW NMPOTrPaAMMBbI

Oo6meobpazoBatenbHas auciuruinia OJ1.07 «MaremaTtuka» sBiseTcss 00s3aTelbHON
4acThi0 00111e00pa30BaTENBHOTO KK o crieranbHocTH 15.02.18 Texnudeckas SKcmyatanus
U 00CITyXKMBaHHE POOOTH3UPOBAHHOTO MPOU3BOICTBA (TIO OTPACIISIM).

Copepxanne mporpammsbl o0meodpazoBatenpioi quctuminael OJ[.07 «Matematukay
HATPaBIICHO HA JIOCTIKEHUE PE3yJIbTATOB €€ U3yUeHUsI B COOTBETCTBHH ¢ TpeboBanusmu OI'OC
COO (ytB. mpuka3zoM MunucrepcrBa obpazoBanus U Hayku P® ot 17 mas 2012 r. N 413) ¢
yaeroM mpodeccroHanbHoi HampasieHHocTHn ®I'OC CIIO mo cmemmansHOocTH 15.02.18
TexHuueckass dKCIUTyaTanuss H  OOCIy)KMBaHHE POOOTH3MPOBAHHOTO MPOM3BOJACTBA (TIO
OTpacCIsiM).

1.2. He.]'ll/l H IINTAHUPYEMBIC PE3YJbTAThI OCBOCHUSA TUCHHUIIIMHBI:

1.2.1. lleab 001meo0pazoBaTeIbHOM TN CIATIIMHbBI

Peanuzamust mporpaMMbl 1O MaTeMaTUKe OOECIeYMBAeT OBJIAJICHUE KIIOUYEBBIMU
KOMIIETSHIIUSIMH, COCTABJISIONIMMHI OCHOBY JUIS CAaMOPAa3BUTHS M HEMPEPBIBHOTO 0Opa30BaHUs,
[EJIOCTHOCTh OOMIEKYJIbTYPHOTO, JIMYHOCTHOTO U TIO3HABATENLHOTO PAa3BUTUS JIMYHOCTHU
00ydJaromuxcs.

B nporpamMmme 10 MATCMATHUKEC YUYTCHBI HACU W TIOJIOKCHHA KOHICHIIUU PA3BUTHUA

MaTemaThueckoro odpasosanus B Poccuiickoit denepauuu.

[TpropuTeTHEIMU LEJASIMH OOYYCHHUSI MaTeMaTHKe Ha 0a30BOM ypOBHE SIBIISIFOTCS:

dbopMUpOBaHHE  LEHTPAJBHBIX  MaTEeMaTHUYECKUX  MNOHATUHA  (YMCIO,  BEJIMYMHA,
reomeTpuueckas  (Gurypa, TEepeMeHHas, BEPOSATHOCTb, (YHKIHA), 0OECTeUnBAIOIINX
MPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MaTEMaTHYECKOr0 00pa3oBaHUs 00yUarOMINXCS;

MoJiBe/IeHue O0yJarouuxcs Ha JOCTYIHOM JJisi HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3U
MaTEeMaTHKUd M OKPY’KaIOIEro MUpa, MOHMMAaHHE MaTEeMaTHKU KaK 4YacTH OO0IIel KyJIbTypbl
YEJI0BEYECTBA;

pa3BUTHE  WHTEJUIGKTyaJbHBIX M TBOPYECKUX  CIIOCOOHOCTEH  oOydyaromumxcs,
MMO3HABATCIILHOM AKTHUBHOCTH, UCCJIEA0BATCIBCKUX YMCHI/Iﬁ, KPUTHUYHOCTHU MBIIUJICHUSA, UHTCPCCa
K U3Yy4YCHHIO MAaTCMATUKH,

¢dbopMupoBaHue (YHKIIMOHATHHON MaTeMaTHYeCKOW IPaMOTHOCTU: YMEHHUS pacro3HaBaTh
MaTeMaTHYECKHE acTeKThl B pEAIbHBIX )KU3HEHHBIX CUTYaLUSAX U MPU U3YUYEHUH JPYTUX Y4eOHbIX
MPEIMETOB, MPOSIBICHUS 3aBUCHUMOCTEH U 3aKOHOMEpPHOCTEH, (HOpMyIHpOBaTh MX Ha S3BIKE
MaTEeMaTHKU M CO37]aBaTh MAaTeMaTUYECKHUE MOJENH, MPUMEHSATh OCBOCHHBI MaTeMaTHYECKUN
amnmapar I peLIeHUsd MPaKTUKO-OPUEHTUPOBAHHBIX 3aJay, MHTEPIPETUPOBATH U OLICHUBATH
MOJIyYEHHBIE PE3YJIHTATEL
1.2.2. Ilnanupyemble pe3yJabTaTbl OCBOEHHSI 0011€00pa30BaTeIbLHON IMCUMILUIMHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

B mnpouecce ocBoenust nucuuiuimHbl «MaTtemaTHKay y oOydaromuxcs (GOpMUPYIOTCS

JMYHOCTHBIE U TPEAMETHBIE Pe3ybTaThl, BKJIIOUas (POpMHUPOBaHHE KOMIIETEHIUI 00yYaronxcs
B 0071aCTH Yy4eOHO-HCCNEA0BATEIbCKON U MPOSKTHON JESTEIbHOCTH, KOTOPhIE B CBOIO OYepellb
o0ecrneynBaroT MpeeMcTBeHHOCTh hopmupoBanus oomux komnereHuuii ®I'OC CIIO (—).
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B pesynprate u3ydeHuss MaTeMaTUKH Ha YpPOBHE CpPEIHEro oOImero oOpa3oBaHUS Y

oOyu4aromerocs OyayT chOpMUPOBAHBI CIICAYIONINE TUHYHOCTHBIE Pe3YJIbTAThI:
1) rpaxaanckoro Bocnutanus (JIP.01) — (OK 06):

c(OPMUPOBAHHOCTh  TPAXKIAHCKONH TO3UIMH  OOydaromerocss KakKk aKTUBHOTO U
OTBETCTBEHHOT'O HJIE€HAa POCCHUUCKOr0 OOIEeCTBa, MPEACTABICHHE O MaTeMaTHYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUSL PA3JIMUHBIX CTPYKTYpP, SBJICHHHA, TPOLEAYp TPa)XTaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYTO€), YMEHHE B3aUMOACHCTBOBATH C COIMAIbHBIMH WHCTUTYTAaMHU B
COOTBETCTBUU C UX (PYHKIMSIMU U Ha3HAYCHUEM;

2) narpuotudeckoro socnutanusa(JIP.02) — (OK 06):

c(OPMHPOBAHHOCTh POCCUUCKOM Tpa)KAaHCKOM MICHTUYHOCTH, YBAXKCHHS K MPOIUIOMY H
HACTOAIIEMY POCCHUMCKON MaTeMaTUKH, LIEHHOCTHOE OTHOILICHUE K JOCTHUKEHHSIM POCCUUCKUX
MAaTEMaTUKOB M POCCUMCKON MAaTeMaTHYECKOW IIKOJbI, WCHOJb30BAHUE ATUX JOCTHXKEHUW B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax IKOHOMHKH;

3) nyxoBHO-HpaBcTBeHHOr0 Bocnutanusa(JIP.03) — (OK 03):

OCO3HAHWE  JYXOBHBIX IIEHHOCTEH  poccHiickoro  Hapoaa, c(hHOpPMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMS, 3TUUECKOTO MOBEICHHUS, CBI3AHHOTO C MPAKTUUYECKUM IMPUMEHEHUEM
JOCTH>KCHUM HAyKu W JESATEIbHOCTbIO YUYEHOr0, OCO3HAHHWE JMYHOTO BKJIAJa B IMOCTPOCHUE
YCTOWYUBOTO OYyIyIIETO;

4) acreTnueckoro Bocnurauusi(JIP.04) — (OK 05):

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOYAsi SCTETUKY MATEMATUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a7a4, PEIICHUH, PacCyKIECHUU, BOCIPHUUMYHBOCTh K MATEMAaTHYECKUM AaCIICKTaM
pa3IMYHBIX BUIOB UCKYCCTBA;

5) ¢pusuveckoro Bocnuranusa(JIP.05) — (OK 07):

c(hOpMHUPOBAHHOCTh YMEHHsSI IPUMEHITh MaTeMaTHUECKHUE 3HAHUSI B MHTEpEcax 3J10pOBOTO
u Oe3omacHOro obpasa >KM3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3I0POBBIO (370pOBOE
NUTaHue, COATAHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PETyJsipHas Gpu3ndeckas akTHBHOCTB),
(bu3HYECKOE COBEPIIEHCTBOBAHUE MPH 3aHATUSX CIIOPTUBHO-03/I0POBUTENBHON I€ATEIHLHOCTHIO;

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

TOTOBHOCTh K TPYIY, OCO3HAHHE IICHHOCTH TPYIOJIOOUS, HHTEPEC K Pa3IMIHBIM cdepam
npoeCCHOHAIBHON JESITEIIPHOCTH, CBA3aHHBIM C MAaTEMaTUKOW W €€ MPHUJIOKCHUSIMH, YMEHHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymieil npodeccur W peannu3oBBIBATH COOCTBEHHBIC
JKU3HEHHBIC TIUIAHBl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4ecKoMy oOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HAIMPaBJICHHOCTH;

7) axosiornyeckoro Bocnutanusi(JIP.07) — (OK 07):

c(OPMHUPOBAHHOCTh  DKOJIOTHYECKON KyJIbTYphl, TOHHUMAHHE BIHMSHHUS COIHAIHHO-
HKOHOMHUYECKUX TIPOIECCOB HA COCTOSHUE TPUPOJHOM M COIMAIBLHON Cpelbl, OCO3HAHUE
100aTBHOTO XapaKTepa HKOJIOTHIECKUX MPOOIIeM, OpUEHTAIUS Ha TPUMEHEHUE MAaTEMaTHIECKUX
3HAHWH JUTsl pEIICHUS 3a/1a49 B 00JIACTH OKPYIKAIOIIEH CPeIbl, TJITAaHUPOBAHKE MTOCTYITKOB U OIICHKH
MX BO3MOXKHBIX TIOCIIEICTBUM JIJIs1 OKPYIKAIOIIEH CpeIbl;

8) nennocru HayuHoro nosuanusi(JIP.08) — (OK 02):

c(OpPMHUPOBAHHOCTh ~ MHPOBO33PECHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUA HAYKH W OOIIECTBEHHOW MPAKTHKH, MOHMMAHHE MAaTEeMAaTHYECKON HAyKH KakK cQepbl
YEeJI0BEUECKOW JESITEIIbHOCTH, ATANIOB €€ Pa3BUTHS U 3HAYUMOCTH JJISl PA3BUTUS ITUBUIIU3AIINH,
OBJIQJICHHE SI3BIKOM MAaTeMaTHKU U MAaTEMaTHYECKON KyJIbTypOH KaK CpeACTBOM MO3HAHUS MUDA,
TOTOBHOCTBH OCYIIECTBIISATh MPOSKTHYIO U UCCIIEAOBATEIBCKYIO IEATEIbHOCTh HHANBUAYAITBHO U
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B IpyIIIIE.
B pesynbrare usydenus «MaTtemaTukm» Ha YPOBHE CPEIHETO OOIIEro oOpa3oBaHUS Y
oOydarorerocst 0yyT copMupoBaHbl MeTanpeaMeTHeie pe3ynbratel (MP): mo3HaBatenbHBIC
YHUBEpCAIbHBIC YYeOHBIC NEUCTBUS, KOMMYHHUKATUBHBIC YHUBEPCAIBHBIC YYCOHBIC ICHCTBUSI,
peryJsTUBHBbIE YHUBEpCAIbHbBIE YUeOHbIe IEHCTBUS, COBMECTHAS ACSITEIbHOCTb.
bazosbie jornueckue aeiicreusa (MP.01) — (OK 01, OK07) kak yacTh mo3HaBaTEIbHBIX
YHHUBEpPCATbHBIX YUYEOHBIX NEHCTBHIL:

BBISIBJISITH U XapaKTEPH30BaTh CYIIECTBEHHbIE MPHU3HAKA MaTEeMaTHYECKUX OOBEKTOB,
MOHSTHUN, OTHOIICHUH MEXKIy TOHATUSAMH, (OPMYIUPOBATH OMPEICIICHUs TOHSTHIA,
YCTaHABIIMBATh CYIIECTBEHHBIM TPHU3HAK KIACCU(PUKAIMK, OCHOBaHUSA Il 0000IeHus u
CpaBHEHHUS, KPUTEPUHU TTPOBOJIMUMOTO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIHUPOBATH U TPEOOPA30BLIBATH CYXKACHHS: YTBEPAUTEIBHBIE U
OTpHUIaTeNbHbIE, EAMHUYHBIC, YACTHBIE U OOLIHNE, YCIOBHBIE;

BBISIBJISITH MaTeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3W M MPOTHBOpeuHs B (axTax,
JMaHHBIX, HAOMIOACHUSIX U  YTBEPXKICHUSX, TMpeasaraTb KPUTEPUU IS  BBIABICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUHIL;

JienaTh BBIBOJBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTHUBHBIX M WHIYKTUBHBIX
YMO3aKIFOUEHU M, YMO3AKIIOUECHUHN 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEJILHO JI0Ka3aTeIhCTBA MATEMAaTUYECKHUX YTBEPXKICHUH (TIPSMBIC U OT
MPOTUBHOTO), BBICTPAWBATh APTyMEHTAIMIO, TPUBOAUTH TIPUMEPHl U  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CY>KICHHS U BHIBOJIBI;

BBIOMPATH CIOCO0 pelieHus yaeOHOM 3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHHUS,
BbIOMpaTh Hanboee MOAXOASIMINNA C Y4ETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

Bba3zoBbie ucciaenoBarenbckue aeiicrsus (MP.02) — (OK 01,0K07) kak yacTh
MO3HABATENIbHBIX YHUBEPCATbHBIX YUEOHBIX AEHCTBUIA:

HCIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS, POPMYIUPOBATH
BOTIPOCHI, (DUKCHPYIOIIHE MPOTUBOpEUUe, MpoOIeMy, yCTaHABIMBATh HCKOMOE M JaHHOE,
dbopMHUpOBaTH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUIO, MHEHHE;

MPOBOJIUTh  CAMOCTOSATENFHO  CIUIAHUPOBAHHBIM ~ DSKCIIEPUMEHT, HCCIEIOBaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTo OOBEKTa, SIBJICHUS, IPOLECCa, BBIIBICHUIO
3aBHCUMOCTEH MEXIy 00beKTaMu, SIBICHUSIMH, IPOLIECCaMU;

CaMOCTOSTENFHO (OPMYIUPOBATh OOOOIICHHSI M BBIBOJBI TIO pe3yibTaTaM MPOBEICHHOTO
HaAOIIO/IEHUS], UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U
000011IeHMIT;

MPOTHO3UPOBATh BO3MOKHOE Pa3BUTHUE IMpOIIECCa, a TAKXKE BBIJBUTaTh MPEIINOJIONKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHUSX.

Ymenus padorats ¢ unpopmanueii (MP.03) — (OK 02) kak yacTh 1MO3HABATEIBHBIX
YHUBEPCAIbHBIX YUeOHBIX JICHCTBHIA:

BBISBJIATH NeUINTH HHDOpPMALIMK, JAHHBIX, HEOOXOUMBIX JIJIsi OTBETA Ha BOINPOC U AJIS
pelIeHUs 3aa4H;

BbIOMpaTh HMHPOpPMAIMIO M3 HUCTOYHUKOB  Pa3NUYHBIX THUIIOB, AaHAJIU3UPOBATh,
CHUCTEeMATH3UPOBAaTh W HMHTEPIPETUPOBATH HMHPOPMAIMIO pa3INYHBIX BHAOB ©  (HOpM
MPE/ICTABJICHHUS;

CTPYKTYPUPOBATh MHPOPMAIIHIO, MPEJICTABIISATH €€ B Pa3IMUHBIX (POpMax, UIUTIOCTPUPOBATH
rpadu4ecKu;

OIICHWBATh HAJCKHOCTH WHPOPMAIMU 10 CAMOCTOATEIBHO CHOPMYIHPOBAHHBIM
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KPUTEPUSIM.
Ymennss ob0menuss (MP.04) — (OK 05, OK06) xak yacTh KOMMYHUKAaTHUBHBIX
YHUBEPCAJIbHBIX YUEOHBIX NEHCTBHIL:

BOCIPHUHHUMATh U (OPMYJIUPOBATh CYXKACHHUS B COOTBETCTBUU C YCJIOBUSMU U ILEISIMU
oO1IeHusl, SICHO, TOYHO, TPAMOTHO BBIpa)kaThb CBOIO TOYKY 3pEHHUSI B YCTHBIX U NMHUCbMEHHBIX
TEKCTaxX, 1aBaTh MTOSICHEHUS 10 X0y PELICHHUs 3a/1a41, KOMMEHTHUPOBATH NIOJIy4Y€HHBIN pE3yJIbTaT;

B X0Je OOCYXJCHHS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCY>KIaeMOW TeMbI, MPOOIEMBI,
peraemMoil 3a7auM, BbICKA3bIBaTh WJEH, HALCJICHHbIE HA MOUCK PEUICHUs, COMOCTaBIATh CBOU
CYXJICHUS C CYXICHUSMHU JPYTUX YYaCTHHUKOB JMAIOra, OOHapyXKUBaTh Pa3IndMe U CXOJCTBO
NO3HLIMH, B KOPPEKTHOH opme HopMyTUpOBaTh pa3HOTTIACHS, CBOU BO3PAKCHHUS;

MIPEJICTaBIATh PEe3yibTaThl PEUICHHUsS 3aJaud, JKCIEPUMEHTA, HCCIEIOBAHUSA, IPOEKTa,
CaMOCTOSITENIbHO BBRIOMPATh (POpMAT BBICTYIUICHHS C YIETOM 3aJ1a4 MPE3ECHTANU U OCOOSHHOCTEH
ayIUTOPUH.

Ymenusi camoopranusanuu (MP.05) — (OK 03, OK06) kak yacTu peryJaTHBHBIX
YHHUBEPCATbHBIX YUYEOHBIX NEHCTBHIL:

COCTaBIATh IUJIaH, alTOPUTM pEUICHHs 3aJadd, BBIOMPATh CIOCOO pEIICHUS C Y4eTOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATh U KOPPEKTHPOBATH
BapUaHTHI PEIICHUH ¢ y4eTOM HOBOM MH(pOpMAIIUH.

Ymenns camokontposasi (MP.06) — (OK 03, OK04, OK06), npunsiTusi cedst u Apyrux
KaK 9aCTH PEryJIATUBHBIX YHUBEPCAIBHBIX YYCOHBIX JEHCTBUIA:

BJIa/IETh HABbIKAMU O3HABATEIBLHOM peIEeKCHH KaK OCO3HAHUS COBEPIIIAEMbIX JCHCTBHM 1
MBICITUTENIbHBIX IPOLIECCOB, UX PE3YJIbTATOB, BIAJAETh CIOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJIS
npoliecca U pe3yibTaTa pelleHrs MaTeMaTHIeCKOM 3a1auH;

NpEeABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPH PEIICHUH 3aJadd, BHOCUTh
KOPPEKTUBHI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJCHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LIENU U YCIOBUAM, OOBSCHITH NPHUUUHBI JOCTHKEHHS
WIA HEJOCTIKCHHS pE3yJbTaTOB JEATEIBHOCTH, HAXOIUTh OMIMOKY, JaBaTh OIECHKY
proOpPETEHHOMY OTIBITY.

YMmenus copMecTHOM aesiteabHocTH (MP.07) — (OK 04,0K06):

MOHMMATh W HCIOJIb30BaTh MPEUMYLIECTBA KOMAaHIHOW M MHIMBUIYaJTbHOM pabOTHI Mpu
pelieHnr Y4eOHBIX 3a/Jay, NPUHUMATh Ieb COBMECTHON JEATEIbHOCTH, IIAHUPOBAThH
OpTraHM3aII0 COBMECTHOW paboThl, pacmpelneisaTh BUABI pabOT, JOTOBapUBATHCA, 0OCYXIATh
MPOIECC U PE3YJIbTAT pabOThI, 0000IIaTh MHEHUS HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboTsl (00CykaeHus, oOMeH MHEHH, "MO3roBble
IITYpMBI" ¥ MHBIE), BBITIOIHATH CBOIO YaCTh PA0OTHI M KOOPJMHUPOBATH CBOM JICHCTBHS C IPYTHMHU
YWIeHaMHd KOMaHJbl, OIIEHMBAaTh KAaueCTBO CBOETr0 BKJIaJa B OOIIMHA MPOIYKT MO KPUTEPHSIM,
c(hOpMyIHPOBAHHBIM YYACTHHUKAMU B3aUMO/ICHCTBUS.

IIpenmeTHblIe pe3yJbTaThl OCBOCHUS 0a30BOro Kypca «MaTemMaTuka:
1) Ywucna u BRIYUCICHUSA:

[1P1) omepupoBaTh MOHITUSIMH: PAIlIOHATBHOE U JIEHCTBUTEIBHOE UYMCIIO, HATYpaJbHOE,
[IeJIOE  YHCII0, OOBIKHOBEHHAss M JeCATUYHAas ApoOb, IMPOLEHTHI, WCHOJIb30BaTh MPU3HAKU
JENUMOCTH LIETIBIX YNCEI, Pa3JI0KEHUE YUCIIa HA IPOCTHIE MHOXKUTENN AJIs PELLIEHUs 3a1a4;

[1P2) BBIMONMHATH apudMeTHUECKHE ONepary C PAIHMOHAIBHBIMA H ICHCTBUTEIHLHBIMU
YUCIIAMU;



I1P3) BBIMONHATH NPUOIMKEHHBIE BBIYMCIICHUS, MCIIONIB3YS MPaBUiIa OKPYIJICHUS, JIENaTh
NPUKUJIKY U OLIEHKY pe3yJbTaTa BHIYMCICHUN;

[1P4) onepupoBaTh NOHATUSAMU: CTENEHD C LIEIBIM NIOKA3aTENEM, CTENEHb C PAllMOHATIbHBIM
nokasaresneM, cTaHiapTHas (opma 3amucu JAEMCTBUTENBHOTO YHWCIA, KOPEHb HaTypaibHOU
CTENEHH, UCIOJIb30BaTh MOAXOIAILYI0 (OpMY 3aIUCH AECUCTBUTEIBHBIX YUCEN IS PELICHUS
IIPAKTUYECKUX 3a7]a4 U MPEJCTABICHUS JAHHBIX;

I1PS) onepupoBaTh MNOHATUAMHU: JorapudM dYHCIa, JECATHUYHBIE W HATypaJbHbIE
aorapu@msl.

IIP6) omnepupoBaTh MNOHATHAMHU: CHUHYC, KOCHHYC U TaHI'€HC IIPOM3BOJIBHOIO YIJIA,
UCIIOJIb30BaTh 3aHMCh IPOM3BOJIBHOIO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUYECKUE (DYHKITHH.

2) VYpaBHEHUS U HEPABEHCTBA!

[IP7) omnepupoBaTh TNOHATHSIMHU: TOXIECTBO, YpaBHEHHE, HEPABEHCTBO, ILIEJOE,
palMOHAIBHOE, UPPALIMOHATIBHOE YPAaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUUYECKOE YPaBHEHHUE;
BBINOJIHATH IPE0Opa30BaHMs TPUTOHOMETPUUYECKUX BBIPAKEHUH U PelaTh TPUTOHOMETPUYECKHE
YPaBHEHHS;

[1P8) BBINOAHATE NpeoOpa3oBaHMs LENbIX, PALUOHAIBHBIX M HUPPALMOHATIBHBIX
BBIPQXECHUI U PeIIaTh OCHOBHBIE TUIIBI LIENBIX, PALIMOHAIBHBIX U UPPALIMOHAIbHBIX YPAaBHEHUN U
HEPABEHCTB;

[1P9) nmpumeHsATH CBOWCTBAa CTENEHH JUIsl MpeoOpa3oBaHUs BBIPAXKEHUN, ONEPUPOBATH
HNOHSTHUSMM: [TOKA3aTeIbHOE YPaBHEHUE U HEPABEHCTBO, PEIIaTh OCHOBHBIE THUIIbI TOKA3aTENbHBIX
YpaBHEHUI U HEPABEHCTB;

[TP10) BBIMONMHATE Pe0Opa30BaHUs BRIPAKECHHH, COACPKAITUX JIOTapru(Mbl, OTIEPUPOBAThH
HNOHATHAMM: JIOTapU(MHUUYECKOEe YpaBHEHHE M HEpPAaBEHCTBO, pelIaTb OCHOBHBIC THUIIBI
JOrapu(pMHUECKUX YpaBHEHUN 1 HEPABEHCTB,;

ITP11) Hax0AUTH pelIeHus MPOCTEHIINX TPUTOHOMETPUYECKHX HEPABEHCTB;

IIP12) omnepupoBaTh NOHATUAMM: CHCTEMA JIMHEWHBIX YpPAaBHEHUH U €€ pelICHHUE,
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUH /IS pELICHUS IPAKTUYECKUX 3a/1ay;

[1P13) HaxomuTh peuieHus MPOCTEHIINX CHCTEM M COBOKYIHOCTEH pPallMOHAJIbHBIX
YpPaBHEHUH U HEPABEHCTB;

[1P14) npuMeHsTh ypaBHEHUS U HEPABEHCTBA VISl PEIICHUS MATEMAaTHYECKUX 3a7ad U
3a/1a4y U3 pa3IuIHBIX 00JacTel HAYKH U PEaIbHOM KU3HU;

[TP15) MonenupoBaTh peajibHble CUTyallud Ha s3bIKE alreOpbl, COCTaBIATh BbIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA [0 YCJIOBHIO 3a/ayd, MHCCIEN0BaTh IOCTPOEHHBIE MOJEIN C
UCIIOJIb30BaHUEM allnapaTa ajareophl.

3)DyHKIUH U TpapuKH:

[1P16) omepupoBaTh NOHATUSAMH: (QYHKIHS, CHOCOOBI 3amaHus (YHKIHH, OOJIACTb
OTIpeIeJICHUS] U MHOYKECTBO 3HaYeHUH (DyHKIMH, TpaduK QyHKIIH, B3aHMHO 00paTHBIE (OyHKIIHH;

[1P17) onmepupoBaTh MOHSATHUAMH: YETHOCTh M HEUETHOCTh (YHKIHU, HYJIU (YHKIIHH,
IIPOMEXKYTKH 3HAKOIIOCTOSHCTBA;

[TP18) ucnonp3oBaTh rpaduku HyHKIIUHN 1715 pElIeHHs ypaBHEHHIA;

CTPOUTH U YUTATh TpaUKH JMHEHHON QYHKLINHU, KBaAPATUYHON (QYHKIMH, CTETIEHHON (DyHKIMH
C LIEJIBIM IT0KAa3aTeNEM;

I1P19) onepupoBaTh NOHATHAMM: MEpHOANYECKas (PYHKUHUSA, TPOMEKYTKHM MOHOTOHHOCTH
(GYHKINHU, TOYKH SKCTpeMyMa (YyHKIMH, HaHOOJbIIee ¥ HaWMEHbIee 3HaYeHHs (QyHKIUH Ha
IPOMEXKYTKE, UCIIOJB30BaTh UX I UCCIIEIOBAaHUS (PYHKIIMH, 3aJaHHON rpadukom;

[1P20) omepupoBaTh TMOHATHAMHU: TpadUKH TIOKA3ATEIBHOW, JIOTapU(PMUIECKON U
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TPUTOHOMETPUUYECKUX (PYHKLUH, N300pakaTh UX Ha KOOPAWHATHOM ITJIOCKOCTH U HCIIOJIb30BAThH
JUIsl pEIIEHNs] yPaBHEHUI U HEPABEHCTB;
[1P21) wm300pakaTh Ha KOOPAMHATHOW IUIOCKOCTH TpadUKW JIMHEHHBIX ypaBHEHHHA U
MCIIOJIb30BATh UX I PEILIEHUSI CUCTEMbI JINHEHHBIX YpaBHEHUII;
[1P22) ucnionb3oBath rpaduku GYHKIHMHN TSI KCCISTOBAHMS MTPOIIECCOB U 3aBUCUMOCTEN
IPY PELICHNH 3a/1a4 U3 JPYTUX y4eOHbIX AUCHUIUIMH U PEeaIbHOM KU3HU, BEIpaXaTh GopMyIaMU
3aBHCUMOCTH MEX1Y BETUYNHAMM.
4) Hauana MmaTeMaTH4eCKOro aHaJIN3a:
[1P23) omepupoBaThb MOHATHAMHU:  MOCJIEIOBATEIBHOCTb, apu(METHUECKas |
TE€OMETPHUYECKAsl IPOTPECCUN;
[1P24) onepupoBath NOHATUAMU: OECKOHEYHO YOBIBaOIIas FEOMETPUUECKAsl IPOTPECCHU,
cyMMa OECKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKON TPOrpeCCru;
[1P25) 3agaBaTh MOCIIEIOBATEILHOCTH PA3JIMYHBIMU CITIOCOOAMU;
[1P26) wucnonb30BaTh CBOWCTBA IOCIEAOBATEIILHOCTEH W MPOTPECCUN ISl PEIICHUS
peanbHbIX 33aJ]au MPUKJIAHOTO XapaKTepa;
I1P27) onepupoBaTh NOHATHSAMM: HENpepbiBHAs (QYHKIMSA, NPOM3BOAHAS (YHKIHH,
UCIIOJIb30BaTh T€OMETPUYECKHINA U (PU3UUECKUI CMBICT MPOU3BOAHOM JUIsl peIlIeHHs 3a1a4;
[1P28) HaxoOUTh NPOU3BOAHBIC 3JEMEHTAPHBIX (YHKIUN, BBIYUCIATH MPOU3BOJHBIC
CYMMBI, IPOU3BEICHUS, YACTHOTO (DYHKIIHIA;
I1P29) mcnonb30BaTh MPOM3BOJAHYIO JJISI MCCIEIOBAHUS (YHKIMH HA MOHOTOHHOCTH U
9KCTPEMYMBI, IPUMEHSATh PE3YJIbTAThI UCCIIEOBAHUS K IIOCTPOCHUIO TPaHKOB;
[TP30) wcnonb30BaTh NPOUZBOAHYIO JJII HAXOXKICHHUS HAWIYYIIETO PpEIICHUs B
NPUKJIAHBIX, B TOM YHCJIE€ COLMATbHO-3KOHOMUYECKHUX, 3a/1a4ax;
I1P31) onepupoBaTh MOHATUSAMU: NIEPBOOOPA3HAs U UHTErpaJl, IOHUMATh T€OMETPHUECKUI
U pU3MUECKUIl CMBICT MHTETpaa;
[1P32) HaxoauTh NEepBOOOpaA3HBIC AIIEMEHTAPHBIX (YHKIMHA, BBIYHCIATH WHTETpall II0
dopmyne Hetorona-Jleitbnuna;
[1P33) pemars mnpukIagHbIE 3a7a4d, B TOM YHCIE COIHMAIBHO-IKOHOMUYECKOTO U
(u3NYECKOTo XapakTepa, CpeICTBAMU MAaTEMAaTUYECKOTO aHAIN3a.
5) MHoxecTBa ¥ JIOTHKA!
[1P34) onepupoBaTh MOHATHIMHU: MHOYKECTBO, OTIEpaIliy Hal MHOYKECTBAMH,
ITP35) ucnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIH ammapaT AJIs OMMCAHUsS pPealbHbIX
I1P36) mporieccoB U ABIEHUM, IPU PEIIEHUH 3a/1a4 U3 APYTUX y4eOHBIX MPEIMETOB;
I1P37) onepupoBaTh NOHATUSAMU: ONPEEIICHUE, TEOPEMA, CIIEICTBUE, 10KA3aTEIbCTBO.
6) I'eomerpus:
[TP38) onepupoBaTh NOHATUSAMU: TOUKA, psiMasi, TNIOCKOCTb;
[1P39) mnpumeHSATh aKCHOMBI CTEPEOMETPHUM M CIEICTBUS M3 HUX NPU pELICHUU
reOMETPUYECKUX 3a]1a4;
[TP40) omepupoBaTh MOHATUSIMH: MMAPATUICTBHOCTh U TEPICHAUKYJIIPHOCTh MPSMBIX U
IJIOCKOCTEI;
[1P41) xyaccupuuUpoBaTh B3aUMHOE PpACHOJOKEHHE TNPSMBIX M IJIOCKOCTEH B
IIPOCTPAHCTBE;
[1P42) onepupoBaTh MOHATUAMU: ABYTPAHHBIH Yroj, I'paHU JIBYTPaHHOTO yria, pedpo
JBYTPaHHOIO yTJja, JUHEHHBIN YroJl IBYyIpaHHOTO yrIiia, rpajycHasl Mepa JABYIPaHHOTO YIJIa;
[1P43) onepupoBaTb NOHSTUSAMM: MHOTOTPAHHMK, BBIMYKJIBIM M  HEBBITYKJIbIH
MHOT'OTPaHHMK, 3JIEMEHTHl MHOIOTPAHHUKA, TPABUJIbHBII MHOTOI'PaHHUK;



[1P44) pacmo3HaBaTh OCHOBHBIE BHIBI MHOTOTPAaHHUKOB (NMHpaMuia, MpU3MA,
pSIMOYTOJIBHBIN Mapasienenunen, kyo);

[1P45) knaccuduuupoBaTh MHOTOTPAHHUKH, BHIOMpAs OCHOBAaHUS Ul KJIACCH(HUKAIINN
(BBIMTyKJIBIE M HEBBINYKJIBIE MHOTOIPAaHHUKH, IPAaBUJIbHBIE MHOTOTPaHHUKHU, TMpPSIMbIE U
HAKJIOHHBIE IPU3MBI, NapaljiesIenumneabl);

[TP46) onepupoBaTh MOHITHAMU: CEKYIAs MJIOCKOCTh, CECUCHHE MHOTOTPAaHHUKOB;

[1P47) 0OBSACHATH MPUHITUIIBI TOCTPOCHUS CEYCHHI, UCTIONB3YS METO]] CIIEOB;

[1P48) ctpouTh cedyeHHs MHOTOTPAHHUKOB METOJIOM CJIE€/IOB, BBITIONHATH (BBIHOCHBIC)
TUTOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP: BHI CBEPXY, COOKY, CHU3Y;

[1P49) pematp 3ama4il Ha HAXOXKJIEHUE T€OMETPUYECKHX BEIMYUH IO 00pas3laM WIH
alIropuT™MaM, IMPUMEHSS HU3BECTHBIE AHAJUTHUUECKUE METOJbl TMPU PEUICHUH CTaHAapTHBIX
MaTEeMaTHYECKUX 3aJad Ha BBIYHUCICHHE PACCTOSHUN MEXAy ABYMs TOYKaMH, OT TOYKH 1O
PSIMOM, OT TOYKHU A0 TNIOCKOCTH, MEXAY CKPEIINBAIOIIUMUCS IPSIMBIMU;

[1P50) pemath 3aauri Ha HAXOXKJIECHHWE TC€OMETPUUYECKUX BEIMYMH IO OOpaslaM HiIu
aNropuT™MaM, MPUMEHSST HU3BECTHBIE AaHATUTHUYECKHE METOJbl TMPHU PEUICHHH CTaHAApTHBIX
MaTeMaTHYECKUX 33a/1a4 Ha BBIYHMCICHHE YTIOB MEXKAY CKPEIIMBAIOIIUMUCS MPSIMBIMH, MEXIY
IPSIMOH M TNIOCKOCTBIO, MEXAY IUIOCKOCTSIMH, IBYTPaHHbBIX YIJIOB;

[1P51) BbUMCHATE O0BEMBI W IUJIOMIATM IOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3MA,
nupamMuia) ¢ T[OpuMEHEHHEeM (OpMyJ, BBIYHCISATH COOTHOMICHUS MEXIY IUIOIIAISIMUA
MOBEPXHOCTEHN, 00beMaMH M10I0OHBIX MHOTOTPaHHUKOB;

[1P52) omepupoBaTh MOHATUSAMU: CHMMETPHS B MPOCTPAHCTBE, IIEHTP, OCh U TJIOCKOCTh
CUMMETPUH, LICHTP, OCh U IIOCKOCTh CUMMETPUU (QUTYPBL;

[1P53) wu3Bnekath, mnpeoOpa3oBBIBATH W HHTEPHOPETUPOBATH WHGOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX PUTypax, MPEeACTaBICHHYIO Ha YePTEKaxX U PUCYHKAX;

[1P54) onepupoBaTh TOHATUAMM: IIMHAPUYECKAs TOBEPXHOCThb, OOpa3yrolne
IWIMHAPUYECKOM MOBEPXHOCTH, IIMJIMH/P, KOHUYECKask MOBEPXHOCTh, 00pa3yIoine KOHMYECKON
MIOBEPXHOCTH, KOHYC, chepruecKkast TOBEPXHOCTh;

[1P55) pacnio3naBaTh Tena BpaiieHus (HUIUHAP, KOHYC, cdepa u map);

[TP56) 00BsACHATH CLIOCOOBI TTOTYYSHHS TEJI BPALICHHUS;

[TP57) knaccupuuupoBaTh B3aUMHOE PACIIONOKeHNEe C(hephl U INIOCKOCTH;

[1P58) omepupoBaTh NOHATHAMHU: IIAPOBOM CETrMEHT, OCHOBAaHHME CETMEHTa, BBICOTA
CErMEeHTa, IIapOBOil CII0i, OCHOBaHHE IIAPOBOTO CJI0S, BBICOTA IAPOBOTO CJIOS, IIIAPOBON CEKTOP;

[TP59) BeUUCHATH 0OBEMBI U TIOMIAIA TOBEPXHOCTEH TEI BpAIlEHUS, TEOMETPHUYECKHX Tell
C IpUMEHeHueM hopmy;

[1P60) oneprpoBaTh NOHATHAMH: MHOTOI'PAaHHHK, BIIMCAHHBIN B C()epy U OMUCAHHBINA OKOJIO
cdepsl, cdepa, BIUcaHHAs B MHOTOTPAHHUK WJIU TEJIO BPAIICHHUS,

[1P61) BBYMCHATE COOTHOMICHUS MEXIY IUIOMAISIMH IOBEPXHOCTEH W 0o0beMaMu
MMOJOOHBIX TEN;

[TP62) n306paxaTts uzydaembie PUTypsl OT PyKH U C TPUMEHEHUEM MPOCTHIX YEPTEIKHBIX
UHCTPYMEHTOB;

[TP63) BBITIONHATH (BHIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (hUTyp:
BUJ CBEPXY, COOKY, CHH3Y, CTPOUTH CEUCHHS TeJl BPALICHHUS;

[1P64) wu3BnekaTh, WHTEPHPETHPOBATH M  MPeoOpa3oBBIBATH  HMH(OPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTABICHHYIO Ha YEPTEKaX U PUCYHKAX;

[1P65) onepupoBaTh NOHATHEM BEKTOP B IPOCTPAHCTBE;

[1P66) BBINOMHATH OEHCTBHUS CIOXEHHUS BEKTOPOB, BHIYMTAHMUS BEKTOPOB U YMHOKEHUS
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BEKTOpPA Ha YHCII0, OOBSACHAThH, KAKUMHU CBOMCTBAMH OHH 00JIaIaIO0T;

I1P67) npuMeHATh NPaBWIIO MapaIeIENIEa;

[1P68) onepupoBaTh NOHITUAMHU: AEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP, MOYJIb
BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, Yrojl MEXJIy BEKTOpaMH, CKaJsIpHOE
IIPOU3BEJICHNE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUIAHAPHBIE BEKTOPBHI;

[TP69) HaxomuTh CyMMy BEKTOPOB W TPOM3BEIACHHUE BEKTOpAa Ha YHCJIO, YroJl MEXIy
BEKTOPAaMHU, CKAJIAPHOE MPOU3BEACHUE, PACKIIAJbIBaTh BEKTOpP IO JBYM HEKOJUIMHEAPHBIM
BEKTOpaM;

I1P70) 3anaBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHUCTEME KOOPAMHAT;

[1P71) npuMeHSATh TeoMeTpuuecKkue (HakThl A PEIICHUs] CTEPEOMETPUYECKHX 3ajad,
IPEIOJIaratolliuX HECKOJIbKO IIIaroB PELICHUs, €CJIM YCJIOBUS NMPUMEHEHUS 3a/laHbl B SBHOMN
dopme;

[IP72) npuMmeHsATH,  TPOCTEHIIME  MPOTPAaMMHBIE  CPEACTBA W AJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IIPU PELIEHUN CTEPEOMETPUUYECKUX 3a/1a4;

[1P73) mpuBOAUTH MPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJAE U >KU3HH,
pacro3HaBaTh MPOSBICHNUE 3aKOHOB F'€OMETPUH B UCKYCCTBE;

[1P74) npuMeHsTh NOTyUYEHHBIE 3HAHUSI HA IPAKTUKE: aHAIU3UPOBATh PEAJIbHBIE CUTYalUH
U TPUMEHATh U3YYECHHbIE [IOHATUS B IPOLECCE IIOMCKAa PELIEHUS MaTeMaTHYECKU
chOpMyYIHPOBAHHONW TPOOIEMBI, MOJCIUPOBATh pPEATbHBIC CHUTYyallud Ha S3BIKE T'€OMETPHH,
UCCJIEIOBaTh MOCTPOEHHBIE MOJENIU C HCIOJIb30BAHUEM I€OMETPUUYECKUX MOHSITUH U TEOPEM,
anmapara anreophbl, pelaTh MpaKTUYEeCKUe 3a1a4u, CBI3aHHbIE C HAXOXKICHHEM IeOMETPHUECKHIX
BEJINYMH.

7) BepoSTHOCTb U CTAaTUCTHKA:

[1P75) untath U CTPOUTH TAONIHUILIBI U JUATPAMMBIL;

[1P76) omepupoBaTh MOHATUSMU: cpeaHee apupMeTHUecKoe, MeauaHa, HauOoIbIee,
HauMEHbIIIEE 3HAaYEHHUE, pa3Max MacCUBa YHCIOBBIX 1aHHBIX;

[1P77) onepupoBaTh MOHATHIMHU: CIYUYalHBIA SKCIIEPUMEHT (OMBIT) U CIIy4aiiHOE COOBITHE,
AJIEMEHTapHOE COOBITHE (3JIEMEHTAPHBIA MCXOJ]) CIy4allHOTO OIbITa, HAXOJAUTh BEPOSITHOCTH B
OMbITaX C PAaBHOBO3MOXKHBIMH CIIy4YallHBIMH COOBITHSIMH, HaXOJUTh U CPaBHUBATh BEPOSTHOCTU
COOBITHI B U3YYEHHBIX CIy4YalHBIX KCIIEPUMEHTAX;

[1P78) nHaxomuth U (HOPMYIHPOBATH COOBITHS: TIEpPECEUCHHE W OOBEAUHEHUE JTaHHBIX
COOBITHIA, COOBITHE, TPOTUBOIOIOKHOE TaHHOMY COOBITHIO, ITOJIB30BAThCS AUArpaMMaMu Diiiepa
1 GOpMYIIOi CIIOKEHHUSI BEPOATHOCTEH MPH PEIICHUN 33]1aY;

I1P79) onepupoBaTh NOHATHIMHU: YCIOBHASI BEPOSITHOCTh, HE3aBUCHMBbIE COOBITHS, HAXOIUTh
BEPOATHOCTH C IOMOUIBIO IIPAaBUJIa YMHOXKEHHUS, C TIOMOILBIO JIEpeBa CIIy4yaliHOrO OIBITA;

[1P80) npuMeHATh KOMOMHATOPHOE MPABUIIO YMHOKEHUS IPU PEILICHUH 3a]ay4;

[TP81) onepupoBaTh MOHATUAMHU: UCTILITAHUE, HE3aBUCUMBIC UCTIBITAHUS, CEPUS UCTILITAHUH,
yclex W HeyJada, HaxOJUTh BEPOSTHOCTU COOBITHH B CEpUM HE3aBUCHUMBIX HCIBITAHUN 10
MEPBOTO yCreXa, HAaXOIUTh BEPOSTHOCTH COOBITHI B CEpHH HCTIbITaHuN bepHyium;

[1P82) omepupoBaTh MOHSATUSMU: CIIy4aiiHas BEJIMYMHA, PACIpEETICHHUE BEPOSTHOCTEH,
JyarpaMma pacrpeeieHusl.

I1P83) cpaBHUBATH BEPOSITHOCTH 3HAYEHUM CIIy4allHOM BEJIMUYMHBI IO PACIPEAEICHNIO WIN
C TIOMOIIBIO TUarpaMmM;

[1P84) onepupoBaTh MOHATHEM MATEMAaTHYECKOIO OXKUAAHMS, MPUBOIUTH MPUMEPHI, KaK
IPUMEHSETCS MAaTeMaTUYECKOE OXKUAAHME CIydyallHOM BEIMYMHBI, HaXOJIUTh MaTeMaTHYECKOE
OKHJIaHHE T10 TaHHOMY paclpeesIeHUIO;
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[TP85) umeTh mpeAcTaBIeHUE O 3aKOHE OOIBIINX YUCET,
I1P86) nmeTh npeacTaBieHne O HOPMaJIbHOM paclpeacICHUN.

OOmue KoMmIeTeHIMU, (OpMHpPYEeMble y OOYYarOIUXCS B TIPOIECCE OCBOCHUS
TUCHIUTUTHHBI «MaTtemMaTnkay:

OK 01 BeiOupate crmocoObl pemieHHs 3afad  MPO(ECCHOHAIBHOW JIEATEIIEHOCTH
MPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTAM

OK 02 Hcnonb3oBaTh COBPEMEHHBIE CPEACTBA TOMCKA, aHajivW3a W HMHTEPIpETalUd
uHbopMaluy, U UHDOPMALIMOHHBIE TEXHOJOTUHU JUIsl BBIMOJIHEHUS 3a7ad MpoQecCHOHATbHON
JeSITEIbHOCTH

OK 03. IlmanupoBaTh ¥ peain30BBIBaTh COOCTBEHHOE MPOPECCHOHATHHOE M TUYHOCTHOE
pasBuUTHE, MPEINPUHUMATEILCKYIO AESITENbHOCTh B MPOQecCHOHANbHON cepe, UCIOIb30BaTh
3HAHUS 10 MPABOBOM U (PMHAHCOBOW I'PAMOTHOCTH B PA3TUYHBIX KUZHEHHBIX CUTYAIUSIX.

OK 04. D¢} dexTrBHO B3aMMOACHCTBOBATh U pab0OTAaTh B KOJUIEKTHBE U KOMaH/Ie

OK 05. OcymiecTBiATh YCTHYIO M MHUCbMEHHYI0 KOMMYHHUKAIIMIO Ha TOCYIapCTBEHHOM
s3pike Poccuiickoit @enepaliiiul ¢ y4eToM 0COOCHHOCTEH COIMANBHOTO U KyJIbTYPHOTO KOHTEKCTa

OK 06. [IIposBiaTh TIpakIaHCKO-MATPHOTUYECKYIO IMO3UIMIO, JIEMOHCTPUPOBATH
OCO3HAHHOE TIIOBEJEHUE HAa OCHOBE TPAJUIMOHHBIX POCCUNCKHUX JYyXOBHO-HPAaBCTBEHHBIX
[ICHHOCTEH, B TOM YHCJIE C Y4YETOM TapMOHHU3AIMH MEKHAI[MOHAIBHBIX U MEKPEITUTHO3HBIX
OTHONICHUM, IPUMEHSATH CTAHIAPThl aHTHKOPPYIIIITHOHHOTO TIOBEICHUS

OK 07. ConeiicTBOBaTh COXPAaHEHHUIO OKPYKAIOIICH Cpeabl, pecypcocOepekeHuto,
OPUMEHSTh 3HAaHUS 00 W3MEHEHHWH KIMMaTa, MPHHIUIBI OEpeXIMBOTO TPOM3BOJICTBA,
3¢ (EeKTUBHO ACHWCTBOBATH B UPE3BBIYANHBIX CHTYAIIHSsX.

B nensx moaroroBku oO0ydarmuxcs K Oyaymie mpopecCuoHaIbHON ASSTENHPHOCTH TIPH
M3Y4YEHUHN YUYeOHOUW TUCITUTUIMHBI « MaTemMaTHKay 3aKiiabiBaeTcsi ocHOBa yist (popmupoBanus [1K
B pamkax peanuszanuu OIIOII-II no cnemumansHOocTH 15.02.18 TexHuueckass skcryatanus u
o0cyKuBaHuE pOOOTU3UPOBAHHOTO MPOU3BOACTBA (IO OTPACTISAM).

Konp! IIK HaumenoBanue IIK (B coorBercTBUE ¢ ®T'OC CIIO)
I[IK 1.2. | Onpenensith  ACHCTBUTEIbHBIC 3HAYEHUS KOHTPOJIUPYEMBIX MapamMeTpoOB

MPEeIMETOB TPY/la C UCIIONIb30BAHUEM CPEICTB U3MEPEHUH.
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2. CTpyKTypa M coJep:kaHue 00111e00pPa30BaTeIbHON N CHUIITTHHbBI

2.1. O0beM QMCHUIIMHBI H BUAbI YU4eOHOI padoThl

Buj y4eOHoii padoThI

Oo0vem 6 uacax

O0bem o0pa3oBaTeIbHOM NPOrpaMMbl JUCHHUIINHBI 340

B T.4.

OcHoBHOe coepxxaHue 262
TeopeTuieckoe o0ydeHue 188(72+116)
[IPaKTUYECKUE 3aHATUS 74(42+32)
IIpodeccnonanbHO-OpMEHTHPOBAHHOE COJIeP:KAHMNE 70

BT. 4.

TEOPETHUECKOE 00yUueHne 6(2+4)
MPAKTHYECKHUE 3aHITUS 64 (20+44)
Koncyabranuu 2
IIpome:xxyTouHast arTecTanus (IK3aMeH) 6
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2.2. TemaTH4YeCKUil JIAH U COJepP:KaHUE TUCIUIIMHBI

Kon Kon
HauMenoBanme pasieon u em Conepixanue y4eGHOro MaTepnaIJlI;a(li)Tc:‘(::cﬂl?:eng:}[[):]);l);;cnonanbﬂo-opneHTnpOBaﬂﬂoe), (zg::ll;l OGP:Z(;;;IT;J;I;ZOFO ‘1’(‘:)1;‘:11:2’:;’1;;‘
@DIoC COO @IrOoC ClIO
1 2 3 4 5
I cemecTp : Jieknuu -74 4, NpakTHYeCKHe 3aHATHS — 6249
Ocnoenoe cooepicanue
Beenenne.  IloBTopenme | Coaepskanue yueOHOro MaTepuaJa: 4
Kypca MaTteMaTuKH | KomOuHupoBaHHOE 3aHsITHE 2
OCHOBHOM HIKOJIbI [lenp u 3amaun MaTeMaTUKU TIPU OCBOCHHMM CIIELMATBHOCTU. ba3oBbie 3HaHUS U 2 JIP1JIP2 OK 01, OK 02,
YMEHUS M0 MaTeMaTHKe B PO(HECCUOHATBLHON U B TOBCETHEBHOM J1€ATEILHOCTH. JIP3 JIP4 OK 03, OK 04,
JIPS JIP6 OK 05, OK 06
IIpakTH4YecKoe 3aHATHE 2 JIP7 JIP8 OK 07
BxomHo#i(cTapTOBBII) KOHTPOJIH 2 MP1 MP2 MP3
MP4 MP5 MP6
MP7
[TP1-TTP2
Paznen 1. Uncaa v BLIYMCIEHUS 42 JIP1JIP2 OK 01, OK 02,
Tema 1.1. Coaepxanue yueOHOro MaTepuaJa: 16 JIP3 JIP4 OK 03, OK 04,
Ilensle u panuoHanbHble | KoMOMHMpPOBaHHOE 3aHATHE 6 JIP5 JIP6 OK 05, OK 06
qHCIIa. HeiicTButenbHble | . OOBIKHOBEHHBIE M JECATHYHBIE  IpOOM,  IIPOLEHTHI, OECKOHEYHBIE 2 JIP7 JIP8 OK 07
qyucna HEPUOAMYECKHE IPOOH. MP1 MP2 MP3 K 1.2
2. ApudmeTnuecKne OIepanuu ¢ PalMOHAIBHBIMH YHCIIAMH, IPE0Opa3OBaHus MP4 MP5 MP6
YHCIIOBBIX BBIpakeHUW. HaTypanbnble u 1enble yucna. [IpuzHaku genuMocTu MP7
L[EJIBIX YUCEIL. [IP1-TTP6
3. [eiicTButensHble  uucia. PaluoHanpHBIE W UPpPAlMOHANBHBIE  YHUCIA. 2
ApudmMeTrueckue onepanuu ¢ JeHCTBUTEIbHBIMU YHCIIAMH.
4. TlpuOmkeHHBbIE BBIYUCIICHUS, MpaBUIa OKPYIJICHUS, MPHUKUAKA U OlEHKa 2
pe3yJibTaTa BEIYMCICHUM.
Ilpogeccuonanvno-opuenmuposannoe cooeprcanue 6
IIpakTnyeckoe 3aHsATHE
[Ipumenenne npoOeli W TPOIEHTOB JJsi pPEIICHUs MPHUKIANHBIX 3a1ad U3 6
pa3IMYHBIX OTpacied 3HAaHUW U pealIbHOM KU3HU.
IMpakTHyeckoe 3aHsITHE 4
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1.Apudmerndeckne onepanun ¢ AHCTBUTESIHHBIMHI YUCIAMH. 2
2.IIpubnuKeHHbIC BEIYUCTICHHUS. 2
Tema 1.2. Coaep:xaHue y4eOHOro MaTepHaJia: 22
Kopsu, CTETICHH 1 | KomOuHnpoBanHoe 3aHsATHE 12
JorapupmMb 1.Crenens ¢ nenbim nokazarenem. CtangapTHas popma 3anucu ASHCTBUTEILHOTO 2
qucia.
2. Apudmernyeckuif  KOpeHb  HaTypalbHOM  crtemeHu. JledcTBusi ¢ 2
apu(pMeTHYECKUMH KOPHSMHU HATypaJIbHOM CTETIEHH.
3. Crenens ¢ 11enbIM nokazateneM. CTangapTHast popma 3alucu JeHCTBUTEIEHOTO 2
qucia.
4.CreneHb ¢ pallMOHAIbLHBIM MTOKa3aTeseM. CBONCTBA CTEIEHHU. 2
5. Jlorapudm uncna. JlecaTHUHBIC U HATYpaJIbHBIC JIOTAPH(PMBEI. 4
IIpakTn4yeckoe 3aHsATHE 10
1. Beruucnenue u CpaBHEHUE KOPHEN U CTEIICHEN. 4
2. Beluncnenue norapu@mos. 4
3.Hcnonb3oBanue noaxozsmed (GopMbl 3amucu JeHMCTBUTENBHBIX YHCEN IS 2
peleHHsl MPAKTUYECKHUX 3334 U IPEJCTaBICHUS JaHHBIX.
Tema 1.3. Coaeprxanue yueOHOro MaTepuaJa: 4
Tpuronomerpuyeckue Kom0OnnnpoBanHoe 3aHsiTHE 2
byHimy HHCIIOBOTO | | Cypyc, KOCHHYC M TAHI@HC YHMCIIOBOIO APTYMEHTA. 2
aprymMeHtTa 2.ApKCHHYC, apKKOCHHYC, apKTAHT'€HC YHCJIOBOI'O apryMEHTA.
IIpakTnyeckoe 3aHsATHE 2
Brruucienue TpUroHoOMeTpruYeCcKUX (DYHKIMNA YUCIOBOTO apryMEHTa 2
Paznea 2. IlpsiMble 1 MJIOCKOCTH B POCTPAHCTBE 24 JIP3 JIP5
Tema  2.1.  Ocnoszble | Cogep:kanue yueOHOro MaTepuaJja: 2 JIP6 JIP7
noHATHs  crepeoMeTpur. | KoMGHHHPOBaHHOE 3aHATHE 2 MP1 MP2 OK 01. OK 03
B3aumuoe  pacnonoxenue | 1.OCHOBHBIE MOHATUS CTepeoMeTpHr. Touka, MpsMasi, IIOCKOCTh, MPOCTPAHCTBO. 2 MP5 MP6 OK 04. OK 07
TPSIMBIX M TLITOCKOCTEH. [TonsTne 00 aKCHMOMAaTHYECKOM IIOCTPOCHUM CTEPEOMETPHU:  aKCHOMBI MP7 HI&1.2
CTEPEOMETPUH U CIIEJCTBUS U3 HUX. HP?I’_ISI;%P42
2.B3auMHOE pacrojio)keHHe NpSAMbIX B IPOCTPAHCTBE: IEpeceKarolmect, [IP74

napaiyIeJIbHBIC U CKPCIIUBAOIINECA IIPAMBIC.
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Tema 2.2. [TapannenbHOCTh

Conep:xkaHue y4eOHOT0 MaTepHaJa:

=)

MPSAMBIX, IPSIMOU U KomOuHMpoBaHHOE 3aHSITHE 6
IUIOCKOCTH, IIJIOCKOCTEN. 1. IlapannenpHble HpsSMbIE B HPOCTPAHCTBE, MAPAIIEIBHOCTh TPEX NPSAMBIX, 2
MapajuIeIbHOCTh NPSIMOM M IJIOCKOCTH. YTJbl C COHAIPABIEHHBIMU CTOPOHAMH,
YIoJl MEXAY MPSIMBIMU B TPOCTPAHCTBE.
2.IlapannenbHOCTh  IUIOCKOCTEH:  MapajulefibHble  TJIOCKOCTH,  CBOMCTBA 2
MapajuieIbHbIX IJIOCKOCTEMN.
3.IIpocreiinie MpOCTpaHCTBEHHbIE (GUTYPHl Ha IUIOCKOCTH: TETpas’aAp, KyoO, 2
napaiesenuIe]], HOCTPOCHUE CEUCHHI.
Tema 2.3. Coaep:xxanue y4eOHOro MaTepuaJia: 16
[IepneH UKy IAPHOCTH Kom0unHnpoBanHoe 3aHsiTHE 8
NPSIMBIX, IPSAMOiA n | 1.IlepneHauKyIspHbIE TpPSAMbIE B IPOCTPAHCTBE, NpsSMblE NapajuleIbHBIE U
IUIOCKOCTH, IJIOCKOCTEM. MEPNEHAUKYISIPHBIE K IUIOCKOCTH, MPU3HAK NEPHEHAUKYISIPHOCTH MPSIMOU M 2
IIJIOCKOCTH, TEOPEMA O MPSAMOM NEPIEHAUKYJIPHON IUIOCKOCTH.
2.Y1ael B IPOCTPAHCTBE: YIOJ MEXAY MPSMOHN U IJIIOCKOCTBIO, ABYTPAHHBIN YTroJl, 2
JIMHEWHBIN YToJI JBYTPaHHOIO yIJIa.
3.IleprieHOUKYIsAp W HAKJIOHHBIC: pPACCTOSTHUE OT TOYKH JO IUIOCKOCTH,
paccTostHue OT MPSAMOMN 0 MIIOCKOCTH, IPOEKIHs (PUTYPHI HA TUIOCKOCTb. 2
4.IlepneHAMKYJISAPHOCTh IUIOCKOCTEH: NpPHU3HAK MEPHEHIUKYISPHOCTH JIBYX 2
mockocTeil. Teopema o Tpex neprneHIuKyasipax.
Ilpogheccuonanvno-opuenmuposannoe cooepircanue 6
IIpakTHyeckoe 3aHATHE
1.Axcuombl crtepeomerpun. [lepneHIUKYIAPHOCTh MPSAMONM U IUIOCKOCTH, 2
NapajjieIbHOCTb NBYX MPSIMBIX, MEePIEeHIUKYISIPHBIX IJIOCKOCTH,
MEePNEHAUKYISIPHOCTh IJIOCKOCTEH. PacnoniokeHue mnpsMbIX M IUIOCKOCTEH B
OKpY’KarollleM Mupe (Ipupojie, apXUTEKTYPE, TEXHUKE).
2-3.Pemenue IIPaKTUKO-OPUEHTUPOBAHHBIX 3a1a4 «IlapannensHsle, 4
NEPIEeHIUKYISIPHBIE, CKPEIIMBAIOIIHUECS MTPSIMbIE)
IMpakTHUYecKoe 3aHsATHE 2
KonTpoabHas padora: «IIpsiMble U IJIOCKOCTH B TPOCTPAHCTBEY.
Pa3nes 3. BekTOpbI H KOOPAMHATHI B IPOCTPAHCTBE 16 JIP3 JIPS OK 02, OK 03,
Tema 3.1. Coaep:xanue y4eOHOro MaTepHaJia: 4 JIP6 JIP7 OK 04, OK 07
KoMmOuHnpoBaHHoOe 3aHATHE 4 JIP8 I1IK1.2
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Bextop Ha miockoctu u B | 1. Bekrop Ha minockoctu ¥ B mpocTpaHcTBe. ClOkKEHHE U BBIYUTAHHE BEKTOPOB. 2 MP1 MP2 MP3
TIIPOCTPAHCTBE YMHOkEHHE BEKTOpA Ha YMCIIO0. PasnoskeHue BEKTOpA 110 TPEM HEKOMILIAHAPHBIM MP5 MP6
Bektopam. [IpaBuiio napamienenunena. MP7
2. Pemenue 3a1a4, CBSI3aHHBIX C IPUMEHEHUEM MPaBUJI JEHCTBUH C BEKTOPaMHU. 2 IIP65-ITP70
Tema 3.2. Coaep:xxanue y4eOHOro MaTepuaJia: 6
[TpsamoyronbHas  cucrema | KomOMHHpOBaHHOE 3aHATHE 6
KOOpAMHAT B IpoCTpaHcTBE | |.IIpsmoyrosnpHas cuctemMa KOOpAMHAT B MpocTpaHcTBe. KoopanHaTel BEKTOpA. 2
IIpocreiimue 3axa4n B KOOpAUHATAX.
2. Yron mexay Bekropamu. CKaJIIpHOE MPOU3BEACHUE BEKTOPOB. 2
3.BpiuncneHue yriioB MEXIy NpsIMbBIMH U IUIockocTsMU. KoopaunatHo- 2
BEKTOPHBIN METOJ] IPU PELIEHUN T'€OMETPUUECKHUX 3a/1a4.
Tema 3.3 Ilpogheccuonanvno-opuenmuposannoe cooepiicanue 4
IIpakTuko- IIpakTHyeckKoe 3aHATHE
OpPUEHTHUPOBAaHHBIC 3aAavu | KoopanHaTHas MIOCKOCTh. BriuncieHne pacCTOSHUM U IUIONIAAEH HA TIIIOCKOCTH. 4
Ha KOOpAWHATHOM | KonnvecTBeHHbIE pacyeThl
IJIOCKOCTH
Tema 3.4.. Perienne 3anau. | Copepxanue y4eOHOro MaTepuaJia: 2
KoopanHatel 1 BEKTOPBHI. IIpakTH4YecKkoe 3aHATHE 2
KonTtposbHas pabora: «KoopanHaThl U BEKTOPBD.
Pa3nen 4. YpaBHeHUsl M HepaBeHCTBA 38 JIP1JIP2
Tema 4.1 Coaep:xanue y4eOHOro MaTepuaJia: 8 JIP3 JIP4
ToxnectBa u | IlpakTnyeckoe 3aHATHE 8 JIP5 JIP6
TOXICCTBCHHbIC 1.ITpeoOpazoBanue anreOpandecKuX BHIPAKECHHIA. 4 JIP7 JIP8
npeoOpa3oBaHus 2.IIpeoOpa3oBaHue palliOHAIBHBIX, UPPAIIMOHATIBHBIX M CTEIIEHHBIX BBIPAXKCHUI. ﬁ?i ﬁgi ﬁllzz OK 01, OK 02,
[IpeoOpa3oBaHue BbIpaKEHUH, COAEpXKAIIUX CTENEHH C palUOHAIbHBIM MP7 OK 03, OK 04,
MoKa3aTeJIeEM. [IP7-IIP15 OK 05, OK 06
3. [IpeoOpa3oBaHue OKa3aTENbHBIX U JTOTapU(MUUECKUX BHIPAKEHUH. 4 OK 07
Coaep:xanue y4eOHOro MaTepuaJia: 4 TIK12
Tema 4.2. IIpeobpazoBaHue | KoMGHHMpPOBAHHOE 3aHSATHE 4
TPUT'OHOMCTPHICCKHX ITpeobOpazoBanue TPUTOHOMETPUUECKHUX BBIPAXKCHU. OcHoBHbIE
BBIPAKCHUH TPUTOHOMETPUIECKHE (DOPMYIIBIL.
Tema 4.3. Coaeprxanue yueOHOro MaTepuaJa: 26

VYpaBHEHUS U HEPABEHCTBA
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KoMmOunHnpoBaHHOE 3aHATHE

14

1. YpaBHeHue, kopeHb ypaBHeHUs. HepaBeHCTBO, pelieHue HepaBeHCTBa. Metoa
UHTEepBaJIOB. PemieHue 1enblx U JApoOHO-pallMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB.

2. PelieHre TpUrOHOMETPUYECKUX YPABHEHHUIA.

3.ITpuMepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

4. Iloka3zarenbHble ypaBHEHUS U HEPABEHCTBA.

5. JlorapudmMuueckue ypaBHEHUS 1 HEPABEHCTBA.

6.CucteMbl JTMHEWHBIX ypaBHEHHMH. PelieHue NpuKIaaHbIX 3a7ady C INOMOIIbIO
CHUCTEMbI JINHEHHBIX YPABHEHUM.

7. CucTeMsl U COBOKYITHOCTH pallMOHAJIBHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB.

[\ORN \O R NN (SR N

Ilpogheccuonanvno-opuenmupogannoe cooepircanue

KoMmOunHnpoBaHHOE 3aHATHE

HpI/IMeHeHI/Ie ypaBHeHI/II\/'I, CUCTEM U HEPABCHCTB K PCIICHHIO MATCMATUYCCKHUX
3aa4 U 3a1a4 U3 pas3JIMIHbIX obOnacrei HAayKHN U peanLHoﬁ JKHN3HU.

Ilpogheccuonanvno-opuenmuposannoe cooeprcanue

HpaKaneCKoe 3aHATHE

1. [IlpumeHeHrne ypaBHEHUI U HEPABEHCTB K PEUICHUI0 MATEMATUYECKUX 3a/1a4 U
3a/1a4 U3 pa3InYHBIX 00J1aCTel HAYKU U PEATbHOU KU3HH.

ITpakTH4yecKoe 3aHATHE

Pemrenne TpUroHOMETPUYECKHX, TOKA3aTEIbHBIX, JOrApUPMHUECKUX YPaBHEHUH
U HEPaBEHCTB.

Paznea 5.

DYyHKUMH U TPaPUKH

12u3
20

Tema 5.1
DyHKIMS U €€ CBOMCTBA

Conep:xkaHue y4eOHOT0 MaTepHaJa:

KomOuHupoBaHHOe 3aHsITHE

1.®ynknus, cnocoOsl 3ananus ¢pyHkuuu. I'paduk ¢pyHkunu. Bzanmuo oOpaTHbIe
¢ynkuuu. OOnacTe oOmNpeneNeHuss M MHOXXECTBO 3HadeHMH ¢yHkuuu. Hynm
¢byskumu. TIpoMexyTKH 3HAKONOCTOSHCTBA. YeTHbIE W HEYeTHBIE (DYHKIUH.
2Ilepmoanueckue  ¢yHkuumu. IIpomMeXyTku  MOHOTOHHOCTH  (YHKLHH.
MaxkcumyMbl 1 MUHUMYMBI GyHKUMU. HanOomnbinee W HauMeHbllee 3HAUYCHUE
(YHKIIMU Ha IPOMEXYTKE.

Tema5.2.

Conepxanue yue0HOT0 MaTepHuaJia:

JIP1JIP2
JIP3 JIP4
JIPS JIP6
JIP7 JIP8
MP1 MP2 MP3
MP4 MP5 MP6
MP7
[TP16-I1P22

OK 01, OK 02

OK 03, OK 04

OK 05, OK 06
OK 07
[1IK1.2

b

5
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CrenenHas pyHKIUSA IIpakTH4Yeckoe 3aHATHE 4
CrenenHas (QyHKIHS C HAaTypaJbHBIM M IIENBIM IOKa3aTeneM. Ee cBoiicTBa u 4
rpa¢uk. CoiicTBa 1 rpaduK KOPHS N-OW CTETICHH.
Tema 5.3. Conep:kaHue y4eOHOIro MaTepHuaJia: 4
Tpuronomerpuueckue Kom0unHnpoBanHoe 3aHsiTHE 4
(yHkmn Tpuronomerpuueckass  OKpPYKHOCTb,  OIPENCICHUE  TPUTOHOMETPUYECKUX 2
(YHKIMH YHCIIOBOTO apTyMEHTA.
Tpuronomerpudeckne GyHKIHH, UX CBOMCTBA U TPaUKH. 2
Conep:kaHue y4eOHOIro MaTepHuaJia: 2
Tema 5.4. IpakTHYecKoe 3aHATHE 2
HokasarenbHas 1 [TokazaTenbHas u orapudmudeckas PyHKIIUN, ©X CBOWCTBA U rpaduKH. 2
norapudMudeckast GyHKIIHI JA®K (BbIcTaBJ/IeHHE OLIEHOK IO CpeHeMYy 0aJL1y).
HToro 3a nepsslii cemectp: | 136 u
IT cemecTp : neknmu -120 4, npakTHYeCKHE 3aHATHS — 7649, KOHCYIbTAIMHN — 24, JK3aMeH — 64.
Pa3znen 5. DOyHKUMH U rpaduku (MPoaoJIKeHne) 8 m3 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. IpakTHYecKoe 3aHATHE JIP7 JIP8 OK 07
Mcnonpsosarue  rpaduKoOB 1 Jlenonpsosanne rpadukoB (GyHKIMi A8 PELICHHS YpABHEHMIl H JHHEHHBIX | 4 MP1 MP2 MP3 TIK1.2
GyHKIMEA OIS PEIEHHS | (pirens MP4 MP5 MP6
sajnat 2. Hcnonb3oBanue rpaukoB (QYHKUMH JUISI HUCCIEAOBAHHUS IPOLECCOB U 2 MP7
3aBHCHMOCTEH, KOTOpbIEe BO3HHMKAIOT MPU PEIICHUU 3a7ad U3 JAPYTuX Y4eOHBIX [TP16-11P22
IIPEAMETOB U PEaJIbHOMN KU3HU.
IIpakTn4yeckoe 3aHsATHE 2
KontponbHas padoTta « DyHKIIMH U TPAPUKI. 2
Pa3znea 6. Hauyajga MaTeMaTH4YeCKOIr0 aHAJIHN3a 66 JIP1JIP2 OK 01, OK 02,
Tema 6.1. Coaep:xanne y1eGHOro MaTepHaia: 4 JIP3 JIP4 OK 03, OK 04,
ITocaenoBaTenbHOCTH KoMmOuHnupoBaHHoe 3aHsITHE 4 JIP5 JIP6 OK 05, OK 06
ITocnenoBaTeILHOCTH, CIOCOOBI 3aJaHus IOCJIENOBATEIHLHOCTEH. MOHOTOHHBIE 4 JIP7 JIP8 OK 07
MOCJIEI0BATEIHHOCTH. MP1 MP2 MP3 I1K1.2
MP4 MP5 MP6
Tema 6.2. Coaep:xxanue y4eOHOro MaTepuaJia: 2 MP7
KomOuHMpOBaHHOE 3aHSITHE 2
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Apudmernueckas u | ApudpmeTrnyeckass M TeoMeTpuyeckas mporpeccu. beckoHeuHO yObIBaromas 2
reoMeTpuyeckas reoMmeTpuueckas nporpeccus. CyMmma 0€CKOHEUYHO yOBIBAIOIICH T€OMETPUIECKON
IIPOrpeccuu IIPOrPECCHUM.
Tema 6.3. Coaep:xxanue y4eOHOro MaTepuaJia: 6
CrnoHble TPOLEHTHI Kom0unHnpoBanHoe 3aHsiTHE 4
dopMya CIOXKHBIX MPOUEHTOB. Mcronb30BaHNne NPOrPECCUN ITIsl pELICHUS 3a/1a4. 4
Ilpogheccuonanvno-opuenmuposannoe cooeprcanue 2
ITpakTH4yecKoe 3aHATHE
Hcnonb3oBaHuEe MNpOrpeccur il PELICHHS PEeajbHbIX 3aJa4 MPUKIATIHOTO 2
Xapakrepa.
Tema 6.4. Conep:kaHue y4eOHOIro MaTepHuaJia: 2
ITonsatne o HenpepriBHOCTH | KoMOnHMpOBaHHOE 3aHATHE 2
ynxum. Meton | HenpepoiBHbie (yHKINH. METOX HHTEPBAIOB ISl PEIICHUS HEPABEHCTB. 2
MHTEPBAJIOB
Tema 6.5. Conep:kaHue y4eOHOIro MaTepuaJia: 10
[TpousBoaHas GpyHKIIUH Kom0unHnpoBanHoe 3aHsAiTHE 6
[TpousBoaHas hyHkmuu. ['eomeTprueckuii 1 GU3HIESCKUN CMBICIT TPOU3BOTHOM. 2
[IponsBoaHbIe AeMeHTapHBIX (QyHKIMNA. DOpMyYJIbl HAXOXKAECHUS MPOU3BOJHON 4
CYMMBI, IPOU3BEACHHSI U YACTHOTO (DYHKITUH.
IIpakTnyeckoe 3aHsATHE 4
VYpaBHeHHE KacaTeNbHOU K TpapuKy (QyHKIHH. 2
Brruucnenue npon3BoAHBIX PYHKITUH. 2
Tema 6.6. Coaep:xxanue y4eOHOro MaTepuaJia: 12
[Ipumenenue npousBoaHol | KoMOMHHPOBaHHOE 3aHATHE 12
[IpumeHeHne NPOU3BOAHON K MCCIEIOBAHUIO (DYHKIMI HAa MOHOTOHHOCTH H 4
9KCTPEMYMBI.
Haxosxaenre HanOoJbIIero ¥ HAMMEHbIIETo 3HaYeHHs (YHKIIMK Ha OTPE3Ke. 4
[IpumeHeHre TPOU3ZBOAHON 11 HAXOXKACHUS HAWIYYIIErOo peIIeHUus B 4
NPUKIAIHBIX 3ajadax, [UIsl OIpEAENeHUs CKOPOCTH IIpolecca, 3aJaHHOIo
dhopmysoit wim rpaguKoMm.
Tema 6.7. Coaep:xanue y4eOHOro MaTepuaJia: 4
HccnenoBanne ¢yHkuuil u | [lpakTHYecKoe 3aHSATHE 4
MOCTPOCHHE TPaPHUKOB. HccnenoBanne GyHKIMHA HA MOHOTOHHOCTB M MIOCTPOEHHUE rPpa)uKOB. 4
Tema 6.8. Coaep:xxanue y4eOHOro MaTepuaJa : 2
IIpakTnyeckoe 3aHsATHE 2

[1P23-I1P33
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HaubGonbiiee u Hanmenpiiee | Haxoxxnenne HamOoONbIIEro W HAWMEHBIIETO 3HAadeHWH  (QyHKOUHA ¢ 2
3HAYEHUS MCIOJIb30BaHUEM anrapaTa MaTeMaTHYeCcKOro aHajIu3a.
(GYHKIMH.
Tema 6.9. Ilpogeccuonanvno-opuenmuposannoe cooeprcanue 6
Haxoxnenne IIpakTH4YecKkoe 3aHATHE
ONTHUMAJIBHOTO pe3ynbTata | Haumensblee u Hanbonbliee 3HaueHne (QyHKIUH. 6
C MTOMOIIBIO TIPOM3BOTHON B
MPAKTHYECKHX 3aa9ax.
Tema 6.10. Coaep:xaHue y4eOHOro MaTepuaJia: 2
Pemenue 3agad. | [IpakTHYecKoe 3aHsATHE 2
ITpoussonnas ¢ynkumu, ce | Konrpoannas padéora «I[Ipoussoanas QpyHKIHN» 2
IPUMEHEHHE
Tema 6.11. Coaep:xaHue yueOHOro MaTepmaJia: 6
Kom0nnnpoBanHoe 3aHsiTHE 4
IlepBoo6pasHast QyHKIMK I[TepBooGpasznas. Tabauua neppooOpasHbIX. 4
IIpakTHUYecKoe 3aHsATHE 2
Brruncnenue nepBooOpasHbIX QyHKIMIA 2
Tema 6.12. Coaep:xaHue y4eOHOro MaTepuaJia: 10
Nurerpan u ero | KomOnHupoBaHHoe 3aHsITHE 4
[IPUMEHECHUE WHTerpa, ero reoMeTpudecKiii 1 GU3NIECKUil CMBICI. 2
Brruncnenue naTerpana mo ¢dopmyne Hetorona-Jleitbauia. 2
Ilpogheccuonanvrno-opuenmuposannoe cooeprcanue 4
IIpakTHYecKoe 3aHATHE
Pemenne 3amady Ha TpUMEHEHHWE WHTErpaja ISl BBIYHCICHUS (PUINUECKUX 4
BEJIMYMH M TUIOIIAIEH
IIpakTn4yeckoe 3aHsATHE 2
KonTpoabHas padora «IlepBooOpa3Has ¥ HHTErpan» 2
Paspnen 7. MHOIOrpaHHMKH M TeJIa BpallleHHS. 70 JIP1JIP2
Tema 7.1. Conep:kaHue y4eOHOIro MaTepHuaJia: 2 JIP3 JIP4 OK 01, OK 02,
Bepuuner, pebpa, rpanu | KoMOMHHPOBAHHOE 3aHATHE 2 JIP5 JIP6 OK 03, OK 04,
MHOT'OIPaHHHKA [ToHsITHE MHOTOTPAHHUKA, OCHOBHBIE JJIEMEHTHI MHOTOIPAHHMKA, BBITYKIbIE M | 2 JIP7 JIP8 OK 05, OK 06
HEBBIMYKJIbIE MHOTOIDAHHUKH, Pa3BEPTKAa MHOTOIPAHHHKA. MP1 MP2 MP3 OK 07
Tema 7.2. Ilpusma, ee | ComepskaHue y4eGHOro MaTepuasia: 4 MP4 MP5 MP6 MK 1.2
cocrapisrome. IIpsamas u | KomOuHHpOBaHHOE 3aHATHE 4 MP7
IpaBUIbHAS npu3Mel. | [Ipu3ma: n-yroiapHast mpu3Ma, TpaHd U OCHOBAHUS MPU3MBI, IPsIMasi U HAKJIOHHAS 2 11P38-11P64
[Mapannenenunern, KyO. | mpu3Mbl, GOKOBas ¥ MOJHAS TIOBEPXHOCTH MPU3MBIL.
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bokosas u oJIHas
MIOBEPXHOCTb NMPU3MBI.

[Tapamienenunen, IpsAMOYTOJIbHBIN HapaJUICJICIIUIIE] U €r0 CBOKWCTBA.

Tema 7.3. Coaep:xaHue y4eOHOro MaTepuaJia 4
[Mupamuna, ee | KomOMHMpoBaHHoOe 3aHATHE 4
COCTaBJIAIOLIHUE. [Mupamuna: n-yrosnpbHas OUpaMuja, IpaHd U OCHOBAaHHE MHpaMUibl, OOKOBas U 4
lpaBuibHast nupaMuJia. | IoJiHask MOBEPXHOCTh IIUPAMHUIbI, IPABUJIbHAS U yCCUCHHAA IUPaMUaa.
Yceuennas nupamMuia.
bokosas U MOJIHAS
MIOBEPXHOCTh NUPAMU/IBL.
Tema 7.4. Coaep:xxanue y4eOHOro MaTepuaJia: 8
Cummerpust B Ky6e, | KoMOMHHpOBaHHOE 3aHATHE 8
nmapajijIeJIEuIene, IpusMe, | DIeMeHThI Opu3Mbl M IIMPaAMHUJIBIL. HpaBI/IJILHbIe MHOT'OI'paHHUKH: IOHITHE 2
upaMuze. [IpaBuIIbHBIC | IPaBUIIBHOTO MHOTOTPAHHHKA, MPABHIbHAS MPH3Ma M MpaBUIbHAS THPAMHUJA,
MHOTOTPaHHHKH, UX | mpaBUJIbHAS TPEYTOJIbHAS MHPAMUIA U IPABWIBHBIA TETpasIp, KyO.
CBOMCTBA. [IpencraBienne O MNPaBUIBHBIX MHOTOTPAHHUKAX: OKTadJp, MOJACKa’Ap U 2
ukocadap. CeyeHus NpU3Mbl U TUPAMHUIBL.
CedeHusi NpU3Mbl U TUPAMHU/IBI. 2
CuMMeTpusi B IPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIIBHO TOYKH, MPSIMOH, 2
IUDIOCKOCTH. OJIEMEHTBl CHUMMETpPUM B NHpaMuax, MapajulelenuIenax,
IIPaBWJIBHBIX MHOTOTPaHHUKAX.
Tema 7.5. Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue 6
IIpumepsr  cummerpuii B | [IpakTHYecKoe 3aHATHE 6
npodeccun CummeTpus B IpUpOe, apXUTEKType, TEXHUKE, B ObITY. [IpuMepsl cummeTpuii B 6
npodeccunu.
Tema 7.6 Coaepxanue yueOHOro MaTepuaJa: 12
Brruncnenue oeMeHTOB | IlIpogheccuonanvno-opuenmuposantoe codeprycanue 8
MHOTOTPaHHUKOB IIpakTHYeckoe 3aHATHE
Brluncienue 31eMeHTOB MHOTOIPaHHUKOB: pe0pa, 1MaroHaau, yribl. 4
[Inomans OGOKOBON MOBEPXHOCTH M IOJIHOM TMOBEPXHOCTH MPSIMOW HPU3MBIL, 2
IO b OCHOBAHHM, TeOpeMa 0 GOKOBON MOBEPXHOCTH NMPSIMON MPU3MBI.
[Inomans OOKOBOM MOBEPXHOCTH M IIOBEPXHOCTH MPABWIBHON NHpPaMUIBL, 2
TEeOpeMa O IJIOLAAHN YCEUEHHON NUpaMUIbL.
IIpakTnyeckoe 3aHsATHE 4
[TocTpoeHue ceueHnli MHOTOTPAHHUKOB 4
Tema 7.7. Conep:kaHue y4eOHOIro MaTepHuaJia: 6
[Tonsitue 06 o6beme. O0beM | KoMOMHHPOBaHHOE 3aHSITHE 2
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MIUPAMHU/IBL, TPU3MBI. [TousTue 06 o0beme. OOBEM MUPAMUIBI, TPU3MBI. 2
Ipogpeccuonanvno-opuenmuposannoe cooeprcanue 4
IIpakTHyeckoe 3aHATHE
Boruncnenue 00beMOB MPU3MBbI U TUPAMHU/IBI 4
Tema 7.8. Conep:kaHue y4eOHOIro MaTepuaJia: 2
[Tono6ubIE Tela B | KomOuHHpOBaHHOE 3aHATHE 2
IIPOCTPAHCTBE [TogoOubie Tenma B mpoctpaHcTBe. COOTHOMIGHUS MEXAY IUIOMIAASMHU 2
MMOBEPXHOCTEH, 00heMaMHU MOT0OHBIX TEI.
Tema 7.9. Coaep:xxanue y4eOHOro MaTepuaJia: 4
Hunuuap, ero | KomOnnnpoBanHoe 3aHsiTHe 4
cocrapisitomre.  Ceuenue | [unmuHapuyeckas MOBEPXHOCTh, 00pa3yoIIie IMIHHIAPHYCCKON MOBEPXHOCTH, 4
ouimmHapa oCh HI/IJII/IHI[pI/IlIeCKOI‘/'I TMOBCPXHOCTH. L[I/IJIHHI[p: OCHOBaHHS U OOKOBasd
MOBEPXHOCTh, 00pa3yromias U 0Ch, TUIOMIAb OOKOBOW U TMOJTHON MOBEPXHOCTH.
Ceuennss umwnuMHIpa (mapamiedbHO M HEPHEHIUKYJApHO ocu).PazBepTka
HUAJTUHAPA.
Tema 7.10. Conep:kaHue y4eOHOIro MaTepuaJia: 4
Konyc, ero cocrasmusomue. | KoMOMHHpOBaHHOE 3aHATHE 4
Ceuenue KoHyca Konnueckass moBEpXHOCTh, O00pa3yroIIve KOHUYECKOW IOBEPXHOCTH, OCh U 4
BEpIIMHA KOHNYECKOH noBepxHOCTH. KOoHyC: OCHOBaHUME U BepIIMHA, 00pa3yromias
1 OCh, TUIOIIa/Ib OOKOBOM 1 MOJTHOM MoBepXxHOCTH. CedeHust KOHYyca (TapaieIbHO
U IEpIEHINKYJIIpHO ocH).Pa3BepTka KoHyca
Tema 7.11. Conep:kaHue y4eOHOro MaTepuaJia: 2
VYceuennsiii koHyc. Ceuenue | KoMOMHMpPOBaHHOE 3aHATHE 2
YCEUYEHHOr'0 KOHyca YcedeHHbI KOHyC: 00pa3yrolie 1 BbICOTa, OCHOBaHHS M OOKOBasi MOBEPXHOCTb. 2
CeueHne yceUeHHOT0 KOHyca
Tema 7.12. Coaep:xxanue y4eOHOro MaTepuaJia: 6
[ap u chepa, ux ceuenus KoMOuMHMpOBaHHOE 3aHATHE 6
Cdepa u map: meHTp, pamuyc, AUAMETp, IUIOLWIAJb IMOBEPXHOCTU CQEPBHI. 4
B3aumHoe pacnonoxenue cepsl U MIOCKOCTH, KacaTelbHas INIOCKOCTh K cdepe,
IOMIAAb CHEephL.
N3o0pakeHnue Ten BpamieHHus Ha TUIOCKocTH. KomOWHamwu Ten BpalleHus U 2
MHOTOT'PaHHUKOB. MHOTOIpaHHHK, ONMCAHHBIA 0KOJIO cepsl, cdepa, BIHCaHHAs
B MHOT'OTPaHHUK, WJIU TEJIO BPALICHUSI.
Tema 7.13. Coaep:xaHue y4eOHOro MaTepuaJia: 4
KomOuHMpOBaHHOE 3aHSITHE 4
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[Tonsitue 06 oObeme Tena. | [lonsarue 06 ob6veme. OcHOBHBIE cBOcTBa 00BeMOB Ten. Teopema 06 oOneme 2

OTtHoweHne 00BEMOB | MPSMOYTOJILHOTO MapaJUIeJIeNUIe A U CISICTBUS U3 HEe.

NOJOOHBIX TeJl O6wem numHpa, Konyca. O0beM miapa u miomaab chepbl. 2

Tema 7.14. Ilpogpeccuonanvno-opuenmuposannoe cooeprycanue 4

I'eomerpuueckue IIpakTH4YecKkoe 3aHATHE 4

KOMOMHAIMK Ha PAKTHKE Hcnonk3oBaHne KOMOWHAIMI MHOTOTPAHHUKOB M TEN BPAIICHUS B MPAKTHKO- 4
OpPUEHTHPOBAHHBIX 3a7auax

Tema 7.15. Pewenue 3anau. | Coaepaxanue y4eOHOIro MmaTepuaJia: 2

Muororpanankn 1 Tena | [ipakTHuecKoe 3aHATHE 2

BpAIICHUS. KonTpoabHast padora «O0beMbl U IUIOMAAN OBEPXHOCTH MHOTOTPAHHUKOB U 2
TEJI BPAILICHHSD

Pa3zgen 8. MHokecTBA M JIOTHKA 10 JIP3 JIP4

Tema 8.1. Copnep:xanne y4eGHOro MaTepuaJia: 4 JIP5 JIP6

MHoxecTBa KoM0uHMpOBaHHOE 3aHSATHE 4 JIP7 JIP8
[TonsitTue MuoxkecTBa. [TogMHOXkecTBO. Oniepanuu ¢ MHOKECTBAMH 4 MP1 MP2 MP3

Tema 8.2. Ilpogheccuonanvno-opuenmuposannoe cooepicanue 2 MP4 MPS MP6

Onepaiyu ¢ MHOXKecTBaMU | TIpakTHYeCKOe 3aHSITHE 2 MP7 OK 01, OK 02,
MHoxecTBO, omepauuu Haja MHokecTBaMu. Jluarpammsbl Oiliepa-Benna. 2 MP34-TIP37 OK 03, OK 04,
Pemenue npukinaaHeix 3a1a4 OK 05, OK 07

Tema 8.3. Copaeprxanue yueOHOro MaTepuasa: 2 I[IK 1.2

I'padbr IIpakTHyeckoe 3aHsATHE 2
ITonsitue rpada. Ces3HbI rpad, 1epeBo, MUK rpad Ha TIOCKOCTH 2

Tema 8.4. IIpogheccuonanvno-opuenmupoeannoe cooeprcanue 2

Pemrenue 3ana4. | [lpakTHYecKoe 3aHATHE 2

MHoxecrsa, I'padpl M HX | Omucanne peabHBIX CUTYaLlMi C TIOMOIIBIO MHOXECTB. IIpuMeneHue rpadoB K 2

IIPUMCHCHHC pELICHUIO 3a1a4

Pa3znen 9. BeposiTHOCTH M CTATHCTHKA 42 JIP3 JIP4

Tema 9.1. Ilpogheccuonanvno-opuenmuposannoe cooepicanue 4 JIPS JIP6

[IpencraBieHue JaHHBIX KoMOMHMpOBaHHOE 3aHATHE 4 JIP7 JIP8 OK 01, OK 02,
I[IpencTaBieHne JaHHBIX ¢ HOMONIBIO TaOJIUIL M TUATPAMM. 2 MP1 MP2 MP3 | OK 03, OK 04,
Cpennee apudmeTHueckoe, MeauaHa, HauOOJbIIEe M HAaUMEHbIIEe 3HAYCHUS, 2 MP4 MP5 MP6 | OK 05, OK 07
pa3Max, IMCIepCHsl M CTAHJAPTHOE OTKIOHEHHE YHCIIOBBIX HA0OPOB. MP7 IIK 1.2

Tema 9.2. CoOpiTue, | ConepskaHue yueOHOro MaTepuaJia: 4 I1P75-11P86

BEPOATHOCTH COOBITHSI. Kom0unnpoBanHoe 3aHsiTHE 4
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CrnyualiHple SKCIIEPUMEHTHI (OMBITHI) M CIydailHbIe COOBITHS. DJIEMEHTapHbBIC
coObITust (Mcx0mbl). BeposTHOCTH CiaydyallHOTO COOBITHS. BIW30CcTh 4acTOTHI M
BEPOSITHOCTH COOBITHIA.

CnyualiHple ONBITHI C PAaBHOBO3MOXKHBIMH  3JIEMEHTapHBIMH  COOBITHUSIMHU. 2
BeposiTHOCTH COOBITHII B OMBITAX C PAaBHOBO3MOXKHBIMU JIJIEMEHTAPHBIMH
COOBITHUSIMH.
Tema 9.3. BepostHocth B | Comepkanue y4eOHOro MaTepuaJa: 4
npodhecCHOHANBHBIX IIpakTHyeckoe 3aHATHE 4
3ajadax. 1.OTHOCHTENBFHAS YacTOTa COOBITHSI, CBOMCTBO €€ YCTONYHMBOCTH. 2
2. Cratuctuueckoe onpezeneHue BeposiTHocTU. O1ieHKa BEpOSTHOCTH COOBITHS. 2
Tema 9.4. Conep:kaHue y4eOHOIro MaTepHuaJia: 4
Oneparin Hax coObITHssME | KOMOMHHPOBAHHOE 3aHATHE 4
®opmyna coxeHusl | Onepaluu HaJ COOBITHUSIMU: IE€peceuyeHue, OObEIUHEHHE, MPOTHBOIIOIOKHbBIE 2
BEPOSITHOCTEH. coObITHs. JlnarpaMmmel Diiiepa.
DopMyia CIOKEHUsI BEPOSITHOCTEM. 2
Tema 9.5. Vcnosuas | Conep:kanue yueOHOro MaTepuaJja: 4
BEPOSATHOCTb. @opmyna | KomOuHMpOBaHHOE 3aHSTHE 4
IIOJIHOW BEPOSITHOCTH. VY cnoBHas BEPOSTHOCTh. Y MHOKEHUE BEPOSITHOCTEM. 2
HlepeBo  ciyyanHOro oskcrnepuMeHta. @Dopmysia MOTHOW  BEPOSATHOCTH. 2
HesaBucumpie cOOBITHSI.
Tema 9.6. Coaepxanue yueOHOro MaTepuaJa: 8
OnemeHnTsl KoMOMHaTOpUKK | KoMOMHHpOBaHHOE 3aHSITHE 8
KomobunaTtopHoe npasuiio ymHoxxeHus. [lepectanoBku u paxropuan. Yucno 4
COYETaHHM.
Tpeyronbnuk [Tackans. 2
®dopmyna obunoma HeroToHa. 2
Tema 9.7. Conep:kaHue y4eOHOIro MaTepuaJia: 4
Cepus HE3aBUCHMBIX | KoMGuHHPOBAHHOE 3AHATHE 4
ucnbiTaHui bepHysu. — —
Pacripenenenue bunapubiii ciayyaiiHblii ONBIT (MCHBITAHUE), ycnex M Heynaua. HezaBucumblie 2
BepOATHOCTEA. ucnbiTanusa. Cepust HE3ABHCHMBIX MCIIBITAHHMH 710 1EpBOTo  yerexa. Cepus
HE3aBHCHUMBIX UCIIBITaHUN bepHysuu.
CnyualiHas ~ BEIMYMHA. Pacnipenenenue  BEpOATHOCTEH. Juarpamma 2

pacnpenenenus. [IpuMmepbl pacrpeleicHUi, B TOM YHCJIE TeOMETPUYECKOE H
OMHOMHUAJILHOE.
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Tema 9.8. Conep:xanue y4eOHOro MaTepuaJia: 4

qHCHOVBHe XapaKTCPUCTHKH | KoMOUHHPOBAHHOE 3aHATHE 4

CITy4aifHBIX BEJTMYUH =
YucaoBble XapaKTEPUCTUKU CIyYalHBIX BEIMYUH: MAaTEMAaTHUYECKOE OXXKHIAHUE, 2
aucrnepcuss M CTaHIApTHOE  OTKiIoHeHWe.  [Ipumepsl  mpuUMeHeHus
MaTeMaTHYECKOT0 O)KUJAHMs, B TOM YHMCIIE B 33/1a4aX M3 MOBCEIHEBHON KHU3HH.
MareMatnueckoe OXugaHue OMHAPHOU CITyYaiiHOM BETMYMHBI. MaTeMaTnueckoe 2
OXKHUJIaHUE CYMMBl CIIy4ailHBIX BENMYMH. MaremMaTudeckoe OXKHUJaHUuEe W
JMCTIePCHUsi TEOMETPUUYECKOTr0 U OUHOMUAIIBHOTO paclpeiesieHUH.

Tema 9.9. Conep:xaHue yueOHOro MaTepuaJia: 2

3axoH Gombunx HuceN Kom0nHupoBanHoe 3aHsATHE 2
3aKkoH OOJBIIMX YUCEI U €ro posib B HayKe, MpUpoje U odecTBe. BriOopouHsbIit
METOJ UCCIIEIOBaHUH.

Tema 9.10. Conep:xaHue y4eOHOro MaTepuaJia: 2

HPHM‘EPH HETPEPBIBHBIX | KomMOuuUpOBaHHOE 3aHATHE 2

CITy9aitHBIX BEJIMYUH. =

Momstie o  mwioTHocty | WPHMEPBI  HENPEPBIBHBIX — CIy4alHbIX —BenuuuH. [loHaTne o  IUIOTHOCTH 2

PACIIDEIEICHHS. pacnpeneneHus. 3adaud, TMPUBOAAIIME K HOPMAJbHOMY pacCHpeeICHHUIO.
[ToHsATHE O HOPMAJIHLHOM paclpeICICHUN.

Tema 9.11. Coaep:xxanue y4eOHOro MaTepuaJia: 2

Pemenne 3ama4. | IlpakTHyeckoe 3aHsATHE 2

BepositHocTs v cratucTika | KoHTposabHasi paboTta « BeposTHOCTh M CTATHCTHKAY. 2

KoncyabTanmuu 2

IIpomexyTouyHas arrecTanus (IK3aMeH) 6

Hroro 3a BTopoii cemectp: | 204
Bceero: | 340
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3. YCJIOBUA PEAJM3AIIMA TIPOTPAMMBI OBIIEOBPA3OBATEJBLHON
JUCIHUIIVINHBI

3.1. OcHameHue yueOHOro kabuHera

Jns  peanuzanMyM IOporpamMmbl  y4eOHOM IUCHMIUIMHBI NPELyCMOTPEHBI  CIEIYIOLIHE
CrelHanbHbIe TOMEUICHHUS:

Kabuner «MareMaTHKI»: IOCaI0UHBIE MECTA 110 KOJIMUYECTBY 00YyUaromuXcs (CTOJbI, CTYJIbs),
pabouee MecTO MpenoAaBarens, KOMIbIOTEP C MPOrpaMMHBIM oOecledeHueM AJIs IpenojaBaTess
(cucTeMHbIH GJIOK, MOHUTOp, KJIABUATYpPa, MBIIIb), 3KpaH (0CKa), MyJIbTUMEIUAIPOCKTOP,

KOMIUIEKT Y4eOHO-METOAMYECKMX MAaTepHajoB: KOMIUIEKT Y4YeOHO-HATJSAHBIX MOCOOuii,
KOMIUIEKT 3JEKTPOHHBIX BHJICOMATEPUANIOB; 3a/JlaHUsS JUII KOHTPOJBHBIX PadoT; MpodeccHoHaIbHO
OpPUECHTHPOBAHHBIE 3a/IaHUS; MaTEPHAITBI SK3aMEHA.

3.2. UndopmanmnoHHoe obecriedeHre peaau3anun MporpaMmmbl
Jns peanuzanuu mporpaMMbl OUOIMOTeUHbIM QoHI 00pa3oBaTeIbHONW OpraHU3alMd MMEET
MEYaTHBIC U ANEKTPOHHBIE 00pa3oBaTeNbHbIe U HH(POPMALIMOHHBIE PECYPCHI.

3.2.1. OcHOBHbIE eYaTHBIC U3IAHUSA

1.Marematuka: yueOHuk/ bammakos M.U.- 2-e m3na., crep. - M: KHOPYC, 2020. (Cpenuee
npodeccuoHanbHOE 00pa30BaHUE).

2.MaremaTuka: y4yeOHUK JIsi CTYACHTOB YUYPEKICHUHU CpeaHEro MpodhecCHOHATHHOTO
obpazopanus / bammmakos M.U.- 7-e u3x., crep. - M: AKAJIEMU S, 2020.

3.MaremaTuka: anredpa 1 Hayana MaTeMaTU4ecKoro aHanusa, reomerpus. ['eomerpus. 10-11
knacc. AranacsH JI.C., byty3os B.®., Kanomues C.b. u npyrue. - M: IIpocsemenne, 2022.

4.Marematuka: anreOpa ¥ Hauajga MaTeMaTHYECKOTO aHalu3a, TeoMeTpus. Aiaredpa u Hayana
Maremaruueckoro ananusa. 10 kinacc. Hukonbsckuit C.M., [lotanos M.K., Pemiernukos H.H. u npyrue.
- M: Ilpocsenienue, 2022.

5.Marematuka: anrebpa 1 Hauajga MaTeMaTUYECKOr0 aHaJIn3a, TeoMeTpusi. AnreOpa u Havana
MaTemaThueckoro asanusa. 11 knacc. Hukonsckuit C.M., ITotanos M.K., Pemetnukos H.H. u npyrue.
- M: IIpocsemenue, 2022.

6. Marematuka. ['eomeTpust. 10 kmacc (6a30BsIif ypoBenb). Mepansak A.I'., Homuposckuii [1.A.,
[lononckut  B.b., SAxup M.C.; mnon penmakuueir Ilomonsckoro B.E. W3parenbctBO
"[Ipocsemienue",2022.

7.Marematuka. ['eometpus. 11 xnacce (6a3oBsbiii yposens). Mep3msik A.I'., Homuposckwii /I A.,
[Monouckuit B.b., Axup M.C.; non penakuueit [logonsckoro B.E. "UzgatensctBo "[Ipocsemnienue",
2022.

3.2.2. DJIeKTPOHHBIE U31aAHUS
1. Beepoccuiickue nntepuer-onumnuansl. - URL: https://online-olympiad.ru / (nata

obpamenust: 12.07.2024). - TekcT: 3MEeKTPOHHBIH.
2. Enunas xomrekuus udpoBbix oOpa3oBaTenbHbIX pecypcoB. - URL: http://school-
collection.edu.ru (mata obpamenus: 08.07.2024). - TekcT: 2IeKTPOHHBIH.

3. Nupopmarmonnas cucrema «EnnHoe 0kHO 1ocTymna K 00pa3oBaTeIbHBIM pecypcamy. -
URL: http://window.edu.ru/ (mata obpamenus: 02.07.2024). - TekcT: 3IeKTPOHHBIH.
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4. Hayunas snekrponnas 6ubnuoreka (HOB). - URL: http://www.elibrary.ru (nmata
obpamenus: 12.07.2024). - TekcT: 3MeKTPOHHBIH.

5. OTxpeITHI KOITeK. MaTemaruka. - URL: https://mathematics.ru / (nata oOparmeHus:
08.06.2024). - TekcT: 37EKTPOHHBIM.

6. [ToBropum maTematuky. - URL: http://www.mathteachers.narod.ru / (nara
obpamenus: 12.07.2024). - TeKCT: JIeKTPOHHBIH.

7. CripaBOYHUK 110 MaTEMATUKE JJIs1 IKOJIbHUKOB. - URL:

https://www.resolventa.ru/demo/demomath.htm / (nata o6pamenus: 12.07.2024). - Tekcr:

JJIEKTPOHHBIN.
8. Cpennsist MaTeMaTuieckast uHTepHeT mikona. - URL: http://www.bymath.net/ (mara
obpamienust: 12.07.2024). - TeKCT: 3JIeKTPOHHBII.

9. ®enepanbublii noptan «Poccuiickoe oOpasoBanue». - URL: http://www.edu.ru/ (mara
obpamenus: 02.07.2024). - TeKCT: JIeKTPOHHBIH.

®denepanbHbIN IIEHTP HHPOPMAIIMOHHO-00pa30BaTeIbHbBIX pecypcoB. - URL:
http://fcior.edu.ru / (nata o6pamenus: 01.07.2024). - TekcT: 371eKTPOHHBIM.
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4. KoHTPOJIb 1 OlIeHKA Pe3yJIbTATOB 0CBOECHHUS 00111e00Pa30BaTe/IbHOM 1N CHUILTTHHBI

Jns hopmMupoBaHus, KOHTPOJIS M OLIEHKH PE3YyJbTaTOB OCBOCHUS YYEOHOM TUCHMIUIMHBI
WCIIOJIB3YETCSl CHCTEMa OLIEHOYHBIX MEPONPUSITHH, MPEICTaBIsAIoNIas coO0W KOMIUIEKC y4eOHBIX
MEpOTIPUSATHIA, COTJIACOBAHHBIX C pe3yJbTaTaMu 00y4eHus u chopmynupoBaHHbix ¢ yuetom OI'OC
COO (nmpeametHbie pe3yabTaThl o auciuiuinie) u I'OC CIIO.

IIpenmeTHble pe3yJibTaThI

Tun oueHOYHBIX MepPONPUSITHUS

Yucna ¥ BEIYUCIICHUS
[1P1) omepupoBaTh MOHATHSAMU: pallOHATIBHOE U
NIEUCTBUTEIHLHOE ejoe

YHUCJIO, HATypaJbHOC,

9HUCII0, OOBIKHOBEHHAas W JIECATHUYHAS JpoOb,
MPOIEHTHI; HCIOJIb30BaTh MPHU3HAKU JCITUMOCTH
LEeNbIX YHUCEJN, Pa3JIoKEHHWE 4HCla Ha IPOCThIE
MHOKUTEH JUTSl PEIICHUS 33]1aY;

[1P2) BBIMONHATE apudMETUUECKHE OTEpPAIUHA C
paloHaIbHBIMU U IEHCTBUTEIBHBIMU YHCIAMU;
[1P3) BBHIMONHATH TPUOIMKEHHBIE BBIUKCICHHUS,
MCIIONB3YS TPaBUIIa OKPYTIICHHUS, ENIaTh TPUKHUIKY
Y OLICHKY pe3yJIbTaTa BEIYHCICHU;

IT1P4) onepupoBaTh NOHSATUAMM: CTENEHDb C LIEIBIM
MOKa3aTeseM,

CTCIICHb C panuoHaJIbHbIM

dbopma
JICUCTBUTEIIBHOTO 4YHCJa, KOPEHb HATypalbHOU
CTETeHH, noaxonsulyo  hopmy
3aMyucy  JIEHCTBUTENIbHBIX YHCEN MJI peIIeHUs

IIoKa3arciieMm, CTaHOdapTHad 3aIlliCu

HCIIOJIB30BaTh

IIPAKTUYECKUX 3a7ja4 U IPECTABJICHUS JaHHbIX;
[1P5) omepupoBaTh MOHATHSIMHU: JOrapudM yucia,
JIECSITUYHbBIE U HATypallbHbIE JOTapU(PMBI.

I1P6) onepupoBaTh MOHATUAMH: CUHYC, KOCUHYC U
TaHI'€HC

IIPOU3BOJILHOI'O  yrIjia,

3alMCh TPOHM3BOJILHOTO yIyla Yepe3 OOpaTHbIe

HUCIIOJIB30BaTh

TpUTrOHOMETpHUUYECKUe QyHKIUU.

TectupoBanue

YeTHBIN oIpoc

MaremaTnuyecKuid JUKTaHT
NunuBuayanbHas CaMOCTOSITENIbHAS
pabota

[IpencraBnenue pe3ybTaToOB
MIPaKTUYECKUX PadOT

3amura TBOPUYECKUX paboT

3almnTa NHANBHUIyalbHBIX IPOEKTOB
BrinonHenue 3x3amMeHalMOHHBIX
3aJTaHUN

VYpaBHEHUs U HEPABEHCTBA:
[1P7) omepupoBath
ypaBHEHHE, HEPAaBEHCTBO, LIEJ0E, PalMOHAIbHOE,

IIOHATUAMMU: TOXICCTBO,

UPpALMOHAIILHOE  YpaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YPaBHEHHUE;

BBITNOJIHATH NPeoOpa30BaHUs TPUTOHOMETPUUECKUX

BBIDQKEHUH W  pemarb TPUTOHOMETPUYECKHE
YpaBHEHHS,
[IP8)  BBIMONHATH,  TpPeoOpa3oBaHUS  IIENBIX,

paIoHaIbHBIX M UPPAIIMOHATBHBIX BBIPAKCHUN U
peliaTh OCHOBHBIE THIIBI IIENIBIX, PAIIHOHATBHBIX U
UPPALMOHANIBHBIX YPAaBHEHUN U HEPABEHCTB;

[1P9) CBOICTBa

MNPUMCHATH CTCIICHHU JJIsA

TectupoBanue

YcTHBIN ompoc

WHnuBuayanpHas caMOCTOATEIbHAS
pabota

[IpencraBnenue pe3yabTaToB
MIPaKTUYECKUX PabOT

3amuTa TBOPUYECKUX padoT

3amuTa MHIUBUALY AJIbHBIX IIPOCKTOB
BeinosnHeHne 5K3aMeHaMOHHBIX
3aJIaHUN
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npeoOpa3oBaHusl  BBIPAXKCHUH, OIIepUpPOBaTh
MNOHATUSIMM:  [IOKA3aTe€IbHOE  ypaBHEHUE U
HEPaBEHCTBO, pemarhb OCHOBHBIE THUIIBI
MTOKa3aTeJIbHBIX YPABHEHHUI 1 HEPABEHCTB;

[TP10) BeIMONHATH TpeoOpa3oBaHMs BBIPAKCHUH,
coZiepKaInx norapudmsl, ONepUpOBaTh
MOHSATUSMH:  JIoTapu(PMHUUYECKOE ypaBHEHUE W
HEPABEHCTBO, pemarh OCHOBHBIE THUIIBI
Jorapu(pMHUUECKUX ypaBHEHUN 1 HEPABEHCTB;
I1P11) HaxOIWTh  pElICHUs MIPOCTEUIINX
TPUTOHOMETPUUECKUX HEPABEHCTB;

[IP12) omepupoBaTh  TOHATHUSMHU:  CHCTEMa
JIMHEWHBIX YPaBHEHUI U €€ PEIICHUE, UCTIOIb30BaTh
CUCTEMY JIMHEWHBIX YPaBHEHUU MJIA PEIICHUS
MPaKTUYECKUX 3a/1a4;

[TP13) HaxoauTh peuIeHUs] MPOCTEHIINX CUCTEM H
COBOKYITHOCTEM pPALMOHAIBHBIX YPAaBHEHUU U
HEPABEHCTB;

[1P14) npumMeHATh ypaBHEHMsI U HEpPaBEHCTBA IS
pelleHrsT MaTeMaTHYeCKMX 3aJad M 3a7ad u3
pa3IMYHBIX 00J1acTel HAYKU U PeaTbHOU KU3HH;
[IP15) wmopmenupoBaTh pealbHBIC CHTyalldd Ha
S3bIKe  anreOpbl,  COCTaBISATh  BBIPAKEHUS,
YpaBHEHHUsI, HEPaBEHCTBA [0 YCJIOBHUIO 3a/ayH,
HCCJIEI0BATh IIOCTPOECHHBIE MOJIEH c
MCTIOJIb30BAaHUEM alllapaTa ajareopsl.

OyHKIMY U TpapuKu:

[IP16) omepupoBaTh MOHATHAMHU:  (DYHKIHS,
crocoObI 3a1anust GyHKIIUH, 00JIaCTh ONPECTICHHS
U MHOXECTBO 3HaueHW ¢yHKuuH, rpaduk
GbyHKIIUH, B3aUMHO 0OpaTHbIe (HyHKINH;

[1P17) omepupoBaTh MOHATHSAMH: YETHOCTb H
HEYETHOCTb byHKIMY, HyJIN ¢byHKIIUY,
MPOMEXYTKH 3HaKOTIOCTOSIHCTBA,

[1P18) wucnonb3oBath rpaguku GyHKUUN I
pelieHusl ypaBHEHUN;

CTPOUTHh M YWTaTh rpaduKu JTUHEHHOH (yHKIUH,
KBaJApaTUYHON (YHKIIMH, CTENECHHON (YHKIHH C
LIEJIBIM [TOKa3aTeseM;

ITP19) omepupoBaTh MOHATHAMM: HEPUOTUYECKAs
(byHKIHMS, TPOMEKXYTKHM MOHOTOHHOCTH (DYHKIIHH,
TOYKH OHKCTpeMyMa (QYHKIMH, HauOoJbllIee H
HaVMEHbIIIee 3HaYCHNUS (DYHKIMH Ha TMPOMEXYTKE,
UCTIONIB30BaTh WX IS MCCIENOBaHUS (DyHKIHH,
3aJIaHHOM TpaduKoM;

TectupoBanue

YcrHblii onpoc

MatemaTHyeCKUi TUKTAHT
NnnauBuayanpHas caMOCTOATEIbHAS
pabota

[IpencraBneHue pe3ynbTaToB
MPAKTUYECKUX paboT

3amuTa TBOPUYECKHUX padoT

3ammTa MHAUBUAYATbHBIX POCKTOB
KonTponbnas pabora

BrinonHenune sk3aMeHaIMOHHBIX
3aJaHuN
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I1P20)
IMOKa3aTeIIbHOM,

ONEepUPOBATh  TOHATHAMH:  TpaduKu
JorapuPpMUUECKON U
TPUTOHOMETPHUYECKUX (PYHKIUH, N300paXkaTh NX HaA
KOOPJAMHATHON IIJIOCKOCTH M MCHOJIb30BaTh IS
pEIICHNs] ypaBHEHUN U HEPABEHCTB;

[TP21) u3o0paxaTh Ha KOOPAMHATHOMN TUIOCKOCTH
rpaduKy TUHEWHBIX YPaBHEHUH U UCIIOJIB30BaTh UX
JUISL pELLICHUs] CUCTEMBI JIMHEHHBIX YPaBHEHU;
[1P22) wucnonb3oBarh rpadpukd (YyHKIMHA IS
UCCIICIOBAHU IIPOLECCOB U 3aBUCHUMOCTEH IIPH
pELICHNN 3a7a4 U3 APYTruX y4yeOHbIX JUCIUIUIUH U
pEaIbHOM  JKM3HHM,  BBIPaXKaTb

3aBUCHUMOCTH MCXKY BCIIMUWHAMMU.

dbopmynamu

Hauanma MaTeMaTnueckoro aHaimsa:

[1P23) ONEepUpPOBATH MOHATUSMU:
II0CJIEI0BATEIBHOCTD, apudmMeTHueckas u
reoMeTpHUuecKas porpeccuu;

[1P24) onepupoBaTh MOHATHUSAMHU: OECKOHEYHO

yOBIBaroIasi reoMeTpuUuecKasi mporpeccusi, cymma

OECKOHEYHO yOBIBaroIIeH TEOMETPHUECKOM
MPOTPECCUH;

[1P25) 3amaBath MOCIEI0BATENBHOCTH PA3THUHBIMH
crnocodamu;
[1P26)

[IOCJIEI0BATEILHOCTEN U MIPOTPECCUM IS PEILICHUS

HCTIOJIB30BATh CBOICTBa
peaJIbHBIX 3aJ1a4 MPUKJIAJHOTO XapaKTepa;

[1P27) omnepupoBaTh MOHATUSMU: HENPEPHIBHAS
GbyHKIMs, TPoU3BOAHAS (DYHKIIMH, HCIOIH30BaTh
T€OMETPUYECKUIA u bu3nIecKui
MIPOM3BOTHOM TSI pEIICHUS 3a/1aY;
[1P28) HaxoIuTh MPOU3BOJHBIC AIIEMEHTAPHBIX

CMBICJI

GyHKIUH, BBIYUCIATH MPOU3BOJHBIE  CYMMBI,
MIPOU3BEICHUS, YaCTHOTO (PYHKIIHIA;
I1P29) HUCIOJIL30BaTh MIPOU3BOJIHY IO hilas: |

HUCCICIOBaHU (1)YHKIII/II/I Ha MOHOTOHHOCTh H

JKCTPEMYMBI, [IPUMEHATH pe3yJIbTaThl
MCCIICIOBAHMSI K TOCTPOCHUIO IPapUKOB;
I1P30) MPOU3BOIAHYIO  JIJIA

HAaXOXKIACHUA HAMITYHUHICTO PCUICHUA B IIPUKJIAAHBIX,

HCIIOJb30BAaTh

B TOM YHCJI€ COLUAIBHO-IKOHOMHUYECKHUX, 3a7a4ax;
[1P31) onepupoBaTh MOHATHAMU: NIEPBOOOPA3HAS U
UHTETpaJl,  [OHUMAaTb  TEOMETPUUYECKUH  H
(du3nyecKuil CMbICT UHTErpaa;

[1P32) HaxoauTh NEpPBOOOpA3HBIE AIIEMEHTAPHBIX

GyHKIMA, BBIUMUCIATH HWHTETpan 1o (opmye

TectupoBanue

YeTHBIN oIpoc

MaremaTndyeckuii TUKTAHT
NunuBuayanbHas CaMOCTOSITENIbHAS
paborta

[IpencraBnenue pe3ybTaToOB
MPaKTUYECKUX padoT

3amuTa TBOPUYECKUX padoT

3almuTa UHAUBHUYalbHBIX TPOCKTOB
KonTponbhas pabora

BrinonHenue 3x3aMeHaMOHHBIX
3aJaHuN
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Hrrotona-Jleitonumna;
[1P33) pemarh nmpukiIagHbIe 3a/1aqd, B TOM YHCIIE
COIMAITLHO-)KOHOMHYECKOTO U (PU3UIECKOTO

XapakTepa, CpeaACTBaMU MAaTEMATUICCKOI'O aHaJIn3a.

MHoxecTBa 1 JIOTHKa:

I1P34) omnepupoBaTh MNOHATHAMH: MHOKECTBO,
orepanuy HaJl MHOKECTBAMU;

ITP35) ncnosnb30BaTh TEOPETUKO-MHOKECTBEHHBIN
I1P36)

IIPOLIECCOB M SIBJICHUW, IPU PEUICHUH 3a7a4 U3

amnmapar JJIsA OIM1UCaHUusA PCATBHBIX
JIPYTUX y4eOHBIX PEAMETOB;
[1P37) omepupoBaTh TOHATHSMHU: OTPEICICHUE,

TeOpEMa, CICACTBUC, NOKA3aTCIIbCTBO.

TectupoBanue

VYeTHBI o1poc

MaremaTndyeckuii TUKTAHT
NunuBuayanbHas CaMOCTOSITENIbHAS
paborta

[IpencraBnenue pe3ybTaToOB
MPaKTUYECKUX padoT

['eomeTpus:

[TP38) omepupoBaTh MOHATUSIMHU: TOYKA, TpsIMasi,
[JIOCKOCTb;

[TP39) mnpuMeHSITh aKCHOMBI CTEPEOMETPUH U
CIEACTBUS U3 HUX IPU PEIIEHUH T'€OMETPUUYECKUX
Bajad;

[TP40) onepupoBaTh MOHATHIMH: MAPAJUIETLHOCTD U
MEepHIEHANKYJIAPHOCTD NPSAMBIX U IUIOCKOCTEM;
[TP41) xiaccupuuUpoBaTh B3aMMHOE PACIIOIOKECHHUE
MPSIMBIX U TUIOCKOCTEN B IIPOCTPAHCTBE;

[1P42) oneprpoBaTh NOHATUAMMU: IBYIPAHHBINA yrodi,
rpaHy ABYTPAHHOTO yrja, peOpo JBYrpaHHOIO yria,
ITMHEHHBIN yTroJl IBYTPAHHOIO yTila, rpajaycHas Mepa
[BYTPAHHOIO yTJa;

[1P43) omepupoBaTh MOHSATUSMHU: MHOTOTPAHHUK,

BBIMMYKJIBIA W HEBBIMYKIBI  MHOTOTPAHHUK,
BIIEMEHTBI MHOTOTPaHHHUKA, MIPaBUIIbHBIN
MHOTOTPaHHUK;

[1P44) pacro3HaBaTh OCHOBHBIE BH/IbI
MHOTOTDAaHHHUKOB (mupamuna, npu3Ma,
MPSIMOYTOJILHBIN Tapajiiesienumne, Ky0);

[1P45) KJ1acCu(PUITUPOBATH MHOTOTPaHHUKH,
BHIOMpast ~ OCHOBaHMS  Jid  Kjiaccu(UKaiuu
BBIMYKJIbIE M HEBBINYKJIbIE  MHOTOTPAaHHUKH,

[IpaBWIbHBIE MHOTOI'PAHHUKH, IIPSIMbIE U HAKJIIOHHBIE
[PU3MBbI, TapaJIEIECIUIIEAbI);

[1P46)
[UIOCKOCTb, CEYEHUE MHOTOTPaHHUKOB;

OIICPHUPOBATH IIOHATUAMMN: CCKylIasa
[1P47) 0OBACHITH MPUHIIMITBI TTIOCTPOEHUS CEUCHUH,

FICTIONTB3YSI METO]T CJICJIOB;

TectupoBanue

VYeTHBIN onpoc

MareMaTH4eCKUM JUKTAHT
NuauBuayanbHas caMOCTOSITEIbHAS
paborta

[IpencraBieHue pe3yabTaToB
MPAKTUYECKHUX padoT

3amuTa TBOPUYECKHUX padoT

3amuTa UHAMBUIYATbHBIX TPOSKTOB
KonrpomnsHas padora

BrimmonHeHue SK3aMEeHAIMOHHBIX
3aJaHui
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ITP48) cTpouTh cedeHusI MHOTOTPaHHUKOB METOJJOM
CJIEZIOB, BBIMOJHSTH (BBIHOCHBIE) MJIOCKHE YEPTEXKU
M3 pPHUCYHKOB IIPOCTBIX OOBEMHBIX QUIYp: BUA
CBEPXY, COOKY, CHU3Y;

[1P49) pemarp 3amauyn Ha  HAXOXKACHHUE
FEOMETPUYECKHX BEJIMYMH 1O o0pa3maM Win
ANropuTMaM, NMPUMEHSS U3BECTHbIE aHAJIUTUYECKUE
METOIbI npu peleHnn CTaHJAPTHBIX
MaTeMaTHYECKHX 3a]a4 Ha BBIYUCICHHE PACCTOSTHUNA
MEXIy IBYMs TOYKaMH, OT TOYKH JIO0 TPSIMOHU, OT
TOYKM J0 IUIOCKOCTH, MEXIY CKpEIIMBAOIIMMHUCS
PSIMBIMU;

[IP50) pemarp 3amayn Ha  HAXOXKACHHUE
FEOMETPUYECKMX BEJIMYMH 10 o0pa3maM Win
ANropuTMaM, NMPUMEHSs U3BECTHbIE aHAJIUTUYECKUE
METO/IbI npu pelLeHnH CTaHJAPTHBIX
MaTeMaTHMYeCKMX 3a7ay Ha BbIYUCIICHHE YTJIOB
MEXIYy CKpPEIIMBAIOUIUMHCA MPIMBIMH, MEXIY
NpsSMOMl W TJIOCKOCTBIO, MEXIY IUIOCKOCTSIMH,
MBYTPAHHBIX YTJIOB;

[IP51)  BBUHMCIATH  O0BEMBI W IUIOMIATH
[TOBEPXHOCTEH MHOTI'OI'PaHHHUKOB (mpusma,
MupamMuja) ¢ HpUMEHeHHeM (OpMyJ, BBIUUCIATH
COOTHOILICHUS MEXIY IUIOMAAIMU TOBEPXHOCTEH,
pObeMaMH 1O100HBIX MHOTOTPAHHUKOB,;

I1P52) omnepupoBaTh NOHATHUSMU: CHUMMETPHUS B
POCTPAHCTBE, LIEHTP, OCh U IMIIOCKOCTh CHMMETPHH,
[IEHTP, OCh U MJIOCKOCTh CUMMETPUHN (QUTYPBL;

I1P53) W3BJICKATH, npeoOpa3oBHIBATH u
MHTEPIIPETUPOBATH UHPOPMALIUIO 0
MPOCTPAHCTBEHHbIX  T'€OMETPUUYECKHX  (Urypax,
[PE/ICTaBIECHHYIO Ha YepTeXax U PUCYHKaX;

[1P54) onepupoBaTh MOHATHAMH: LMIMHIPUYECKAS
[IOBEPXHOCTb,  OOpa3ylolue  IMIMHIPUYECKON
[TOBEPXHOCTH, LWIMHJP, KOHUYECKasi MOBEPXHOCTD,
oOpasyrolue KOHUYECKOM MOBEPXHOCTH, KOHYC,
chepudeckas MOBEPXHOCTB;

[1P55) pacno3naBath Tena BpamieHus (IIUIMHAD,
KOHYC, chepa u map);

[IP56) OOBSACHATH CHOCOOBI TOJMYYEHHUS  Tel
BpalllCHUS;

[TP57) xnaccupuuupoBaTh B3aMMHOE PACIIONOKECHHUE
cephl U MI0CKOCTH;

[TP58) onepupoBaTh MOHATUSIMH: IIAPOBOM CETMEHT,
OCHOBaHHE CErMEHTA, BbICOTA CETMEHTa, LIapOBOM
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CJI01i, OCHOBAaHHUE IIAPOBOIO CJIOSI, BHICOTA LIIAPOBOTO
CJ101, IIAPOBOM CEKTOP;
I1P59)  BblUKCHAATL  00BEMBI M IJIOLIAAM
MOBEPXHOCTEH TeJ BpallleHHsI, TeOMETPUYECKUX TeI
¢ mpuMeHeHueM hopmyit;
[TP60) omepupoBaTh MOHITHSIMH: MHOTOTPAaHHUK,
BIIMCAHHBINA B c(epy W ONMUCAHHBIA OKOJO cepsl,
chepa, BHHCAaHHAS B MHOTOTPAHHHK WJIH TEJO
BpAIlICHUS,
[1P61) BBIYUCIISITE COOTHOIIECHUS MEXKY
TUTOIIASIMHA TIOBEPXHOCTEH 1 00BeMaMH TTOA0OHBIX
TeN;
[TP62) nzobpaxkats u3ydyaemble GUTYPBI OT PYKU U
c MIPUMEHEHHEM MIPOCTHIX YepTEKHBIX
WHCTPYMEHTOB;
[TP63) BBINONHATH (BBIHOCHBIE) MJIOCKHE YEPTEKHU
U3 PUCYHKOB NPOCTBIX OOBEMHBIX (QHUIyp: BHUJI
CBEpXy, COOKy, CHH3Y, CTPOUTH CEUEHHUS Tell

BpAICHHS;
[1P64) W3BJIEKATb, WHTEPIPETUPOBATH )51
mpeoOpa3oBHIBATH nH(popManuio 0

IPOCTPAHCTBEHHBIX TIECOMETPUYECKUX (Urypax,
IIPEJICTAaBICHHYIO HA YEPTEKaxX U PUCYHKAX;

[IP65) omepupoBaTh TMOHSATHEM BEKTOp B
IIPOCTPAHCTBE;

[1P66) BbIMONHATH ACHCTBUS CIIOXKEHUSI BEKTOPOB,
BbIUUTAHUS BEKTOPOB U YMHOXKEHHUS BEKTOpa Ha
YUCIIO, OOBSACHATh, KAaKUMU CBOMCTBAMHM OHH
0071a1a10T;

[TP67) nmpuMeHsITh MPaBWIIO TTApaJIJIEICTIUIEAA;
[TP68) omepupoBaTh MOHATHUAMHU: JI€KAPTOBBI
KOOpAMHATBl B IIPOCTPAHCTBE, BEKTOp, MOIYJIb
BEKTOpa, pABEHCTBO BEKTOPOB, KOOPAMHATHI
BEKTOpa, Yrojll MEXAy BEKTOpaMH, CKaJSIpHOE
IIPOU3BEICHNE  BEKTOPOB, KOJUIMHEApHbIE WU
KOMIUTAHAPHBIE BEKTOPBI;

[TP69) HaxoauTh CyMMy BEKTOPOB M MIPOU3BEACHUE
BEKTOpPa HA YHCJIO, YIOJ MEXIY BEKTOpaMmH,
CKaJIPHOE IPOU3BEACHUE, PACKIAIbIBaTh BEKTOP
10 IByM HEKOJUIMHEAPHBIM BEKTOPAM;

[1P70) 3amaBaTh TMJIOCKOCTh ypaBHEHHEM B
JIEKapTOBOM CUCTEME KOOpJMHAT;

[1P71) npumeHsTh reoMeTpudeckue QaxKTbl Uis
pelieHus CTEPEOMETPUYECKUX 3ajaad,
MIPEANOIAraloIuX HECKOJIbKO IIAaroB pPEIICHMUS,
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€CITU yCIIOBUS IPUMEHEHUS 3a]JaHbI B sIBHOH (hopMme;
[1P72) npuMeHATH NOpOCTEHIIME POrpaMMHBIE
CpelcTBa M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI IIPU PELICHUU CTEPEOMETPHUECKUX 3aay;
[1P73) npuBOIUTH TPUMEPHI MaTEMATHYECKUX
3aKOHOMEPHOCTe B  TPUPOAE U  JKU3HH,
pacrmo3HaBaTh MPOSBICHHE 3aKOHOB T€OMETPUU B
HCKYCCTBE;

[IP74) npuMeHATh, NOJY4YEHHBIE 3HAHUS Ha
IIPAKTHKE: aHAJU3UPOBATh pealbHbIE CUTYALUU U
NPUMEHATh UW3yYEHHBIE TMOHATHS B IpoIecce
MOKCKa pelieHus MaTeMaTH4eCKU
chopMyIUpoOBaHHON TPOOJIEMBI, MOJEITUPOBATH
pealibHble CHUTyalliM Ha fA3bIKE T'EOMETPHH,
HCCIIEIOBATh MTOCTPOCHHBIE MOJIEIH c
UCIIONIb30BAHUEM TE€OMETPUUYECKUX TMOHATHH U
TeopeM, armnapara aireOpbl, penarh MpakKTUYeCKue
3ajau, CBSI3aHHbBIC c HaXO0XJIEHUEM
reOMETPUYECKUX BEJINYMH.

BeposiTHOCTB 1 cTaTUCTHKA:

[1P75) uutath ¥ CTPOUTH TAOIHUIIHI U TUATPAMMBI;
[IP76) omepupoBaTh  MOHSATUSIMU:  CpeIHEe
apudmeTHIecKoe, MeJMaHa, HauOoJbIIee,
HauMEHbIIIEE 3HaYEHHE, Pa3Max MacCUBa YNCIIOBbIX
JIAHHBIX;

[1P77) omnepupoBaTh MOHATHAMHU: CIy4YaWHBIN
OKCIIEPUMEHT (OMBIT) H CIIy4ailHOE COOBITHE,
AJIEeMEHTapHOE COOBITHE (JIIEMEHTAPHBI HMCXO)
CIy4YallHOTO OIbITA, HAXOAWTb BEPOSTHOCTH B
ONBITaX C PAaBHOBO3MOXKHBIMU  CIIyYalHBIMHU
COOBITHSIMH, HAXOAUTh U CPAaBHUBATH BEPOATHOCTH
COOBITHIA B M3YUYEHHBIX CIIy4YalHbIX
AKCIIEPUMEHTAX;

[1P78) waxomuTh © (QOPMYIHPOBATH COOBITHS:
nepecedeHue W OOBEIMHEHHE NaHHBIX COOBITHIA,
COOBITHE, TIPOTHUBOTIONOKHOE JAHHOMY COOBITHIO,
MOJIP30BAThCS AMarpaMMaMu Jujepa u hopmyioi
CJIO’KEHHUSI BEPOSATHOCTEN NIPH PELICHUU 3a/1a4;
[1P79) omepupoBaTh MOHATUSIMHU:  YCJOBHAs
BEPOATHOCTh, HE3aBUCHUMBIC COOBITHS, HAXOAHUTh
BEPOATHOCTH C MOMOUIbIO NPaBUJIa YMHOXKEHHUS, C
MIOMOUIBIO IEPEBA CIIYYalHOTO OIIBITA;

[1P80) npumeHAT KOMOMHATOPHOE IPABUIIO
YMHO’KEHUS TIPU PEILICHUY 3ajay;

[IP81) omepupoBaTh TMOHATUSAMH: HCIIBITAHUE,

TectupoBanue

VYcrHblii onpoc

MaremaTnyecKuid JUKTaHT
WNHnuBuayanbHas cCaMOCTOSITENIbHAS
pabota

IIpencraBieHue pe3ybTaToB
MIPaKTUYECKUX PabOT

3amuTa TBOpUYECKUX paboT

3almnTa NHAUBHUIyalbHBIX TPOEKTOB
KontponbHas padora

BrinonHenue 3x3amMeHalnOHHBIX
3aJTaHUN
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HE3aBHCHMBIE UCIBITAHUS, CEPHUSl MCHbITAaHUM,
yCIeX U HeyJlaya, HaXOUTh BEPOSATHOCTH COOBITHIA
B CEpUM HE3aBUCUMBIX HCIBITAHUN J0O MEPBOrO
ycrexa, HaXOAUTh BEPOSTHOCTU COOBITHI B cepuu
ucnbiTaHuil bepHyiy;

[1P82) omepupoBaTh TOHATUSAMU: CIIydaiiHas
BEJINYMHA, pacnpeneneHue BEPOSITHOCTEH,
JuarpamMma pacipeieacHHus..

[IP83) cpaBHUBaTb  BEpOSTHOCTH  3HAYECHMM
CIIy4allHOM BEJIMYMHBI 10 PACHpPEACIICHUI0 WU C
MOMOMUIBIO IUArPAMM;

[1P84) omepupoBaTh MOHATHEM MAaTEMATHYECKOTO
0>KHMJIaHMS1, TPUBOAUTH IPUMEPHI, KAK IIPUMEHSIETCS
MaTeMaTHUYECKOE 0XKUJAAHUE CIIy4ailHOM BEJIMYMHBI,
HaxXOJIUTh MAaTEMaTUUYECKOE OKUJIAHUE 110 JAHHOMY
pacrpeieseHuIo;

[1P85) umeTh mpeacTaBieHHe O 3aKOHE OOJIBIITUX
qHCell;

[1P86) wumerhp mpenacTaBieHHE O HOPMAJILHOM

pacrpeieieHuH.

KOHTpOJIL H OHEHKa pE3YyJIbTaTOB OCBOCHUSA 06Hl606pa30BaTeHLHOﬁ JUCHUITIINHBI

pacKpbIBalOTCSA 4epe3 AUCLUILUIMHAPHBIE Pe3yJIbTaThl, HAalpaBJIeHHbIE HA (OPMHUPOBAHUE OOLIUX U

npodeCCUOHATBHBIX KOMIIETEHIIMI M0 pa3/ieiaM U TeMaM COep)KaHus yueOHOro Marepuara.

Oomas/ Paznen THII OLEHOYHBIX
npodeccuoHaIbHAs MeponpusTHS
KOMIIeTeHIIUsI
OK 01. Beibupath P1,P2,P4,P5,P6, P7, P§, P9 TectupoBanue

CIOCOOBI PEIICHUS 3a1a4
npodeccCHoHaTBHOMI
ACATCIIBbHOCTHU
IMPUMCHUTCIIBHO

K pa3JIMYHbIM KOHTCKCTaM

YcTHBII onpoc
MaremaTnueckuii TUKTAHT
NupuBunyansHast
camocTosTeNbHas paboTa
[IpencraBnenue pe3ysbTaToB
MPaKTUYECKUX padboT
3ammuTa TBOPUYECKUX paboT
3almmTa UHIMBUAYaJIbHBIX
MIPOEKTOB

KonTponbnas pabora
Brinonuenue
DK3aMEHAIIMOHHEBIX 3aaHUN

OK 02. Ucmonb30BaTh
COBpPEMEHHBIC CPEJICTBA
MTOMCKa, aHaIu3a 1
UHTEPIPETAUN

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

TecTtupoBanue
YcrHbIi onpoc
MareMaTH4eCcKUil TUKTAHT

35




uHpOpMaLnK, U
UH(POPMAIMOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 3a71a4
npodeccuoHaIbHON
JeATEIILHOCTH

NupuBunyansHas
camocCTosTeNbHas paboTa
[Ipencrasnenue pe3ybTaToB
MPaKTUYECKUX padboT
3ammuTa TBOPUYECKUX pabOT
3amuTa MHIUBUY alTbHBIX
MIPOEKTOB

OK 03. IlnanupoBath Hu

peann3oBbIBaTh
COOCTBEHHOE
npodecCuoHaIbHOE "
JIMYHOCTHOC pasBUTHC,
PeITPHHIMATEITHCKY IO
JeSITeTTHHOCTD B

npodeccuoHanbHON cdepe,
UCTIONIB30BaTh 3HAHHUS TI0
MpaBOBOM ¥ (PUHAHCOBOM
IPaMOTHOCTH B Pa3IMYHBIX
YKU3HCHHBIX CUTYaIIHsX.

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

VYceTHBII onpoc
[IpencraBnenue pe3ybTaToOB
IPAKTUYECKUX padoT
3ammuTa TBOPUYECKUX paboT
3amuTa UHIUBUY aJIbHBIX
MIPOEKTOB

OK 04. O¢ppexruBHO
B3aMMOJICHCTBOBATh U
paboTaTh B KOJUIEKTUBE U
KOMaH/1e

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

VYceTHBII onpoc
IIpencraBieHue pe3ysbTaToB
IPAKTUYECKUX padoT
3amuTa TBOPUYECKHUX padoT

OK 05. Ocy1iecTBasATh
YCTHYIO U TUCbMEHHYIO
KOMMYHHKAITIIO Ha
TOCYapCTBEHHOM SI3BIKE
Poccuiickoit ®enepanuu ¢
y4eTOM 0COOEHHOCTEH
COLIMAIBHOTO U
KyJIbTYPHOTO KOHTEKCTa

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

TectupoBanue

YcTHBII onpoc
MaremaTHu4eCcKui TUKTAHT
NupuBunyansHast
camMocCTosITelIbHas paboTa
[IpencraBnenue pe3ysbTaToB
IPAKTUYECKUX padoT
3ammuTa TBOPUYECKUX paboT
3ammuTa UHINBHU Iy aIbHBIX
MIPOEKTOB

KonTponbnas pabora
Brinonuenue
DK3aMEHAIIMOHHEBIX 3aaHUN

OK 06. ITposiBasTH
IpaXkIaHCKO-
NaTPHOTHYECKYTO
HO3HUITHIO,
JIEMOHCTPUPOBATH
OCO3HaHHOE MTOBEJICHNE Ha
OCHOBE TPaTUIIMOHHBIX

P1, P4,P5,P6,P7

3amuTa TBOPUYECKHUX padoT
3amuTa HHANBUTY AJTBHBIX
IPOEKTOB
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POCCUICKHUX JYXOBHO-
HpaBCTBeHHI)IX
IIEHHOCTEH, B TOM YHCIIE C
Y4ETOM TapMOHU3AIUU
MEKHAIIMOHAILHBIX U
MEXPEIUTUO3HBIX
OTHOLLUEHUM, TPUMEHSATH
CTaHJapThI
AHTUKOPPYNIIHOHHOI'O
ITIOBCACHUA

OK 07. CopneiicTBOBaThH
COXPAHEHHUIO
OKpYKaloIlIeH Cpebl,
pecypcocOepexeHHIo,
MPUMEHSATH 3HaHUA 00
W3MEHEHUU KJIMMaTa,
IPUHIHITBI OEPEXKIINBOTO
IPOM3BO/JICTBA,

3¢ (HeKTHBHO ACHCTBOBATH
B UpE3BbIYAITHBIX
CUTYaLUsAX

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

TecTtupoBanue

YcrHbIi onpoc
NunuBuayanbHas
camocTosTeNbHas paboTa
[IpencraBienue pe3yabTaToB
NPaKTUYECKUX paboT
3amuTa TBOPUYECKHUX padoT
3amuTa HHIUBUY ATbHBIX
MIPOEKTOB

I1K 1.2. Onpenensars
JICACTBUTEIIbHBIE
3HAUEHUs
KOHTPOJIUPYEMBIX
apaMeTpoB MPEAMETOB
TPY/Zla ¢ UCIIOJIb30BAHUEM
CPEACTB U3MEPEHUN.

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

YcTHBII onpoc
IIpencraBieHue pe3ysbTaToB
NPaKTUYECKUX paboT
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